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Pabouas nmporpamma no ydeOHOMY mpeaMeTy «Xumus» (0a30BbIi ypoBeHb) (IIpeIMeTHast
obnacth «EcTecTBEeHHO-HAy4HBIE MPEIMETH») (Janee COOTBETCTBEHHO — MpOTrpaMMa MO XUMHH,
XMMUs1) BKJIIOYACT IMOSICHUTENBHYIO 3aIHCKY, COJAEp)KaHHe OOydeHUs, IIaHUPYEMbIe pe3yJIbTaThl
OCBOCHHUS IPOTPAMMBI 10 XUMHH.

[TosicHuTenbHas 3anKcKa OTpaXkaeT OOLIKe LI U 3a7ja4d U3yUEHHs] XUMUH, XapaKTePUCTUKY
IICUXOJIOTUYECKUX HPEINOCHUIOK K €€ M3YyYeHHI0 O00y4aroIlMMUCS, MECTO B CTPYKType y4eOHOro
IUIaHA, a TaKKe MOAXO0Jbl K OTOOPY COAEpKaHMs, K ONPENEICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB U K
CTPYKTYpPE TEMATUYECKOTO IJIJAHUPOBAHUS.

Copneprxanmne o0yueHHsI PaCKpPBIBAET CO/EPKATENIbHBIE JIMHUH, KOTOPbIE MPEUIaratoTcs s
00513aTeIbHOTO U3YyUEHHSI B KAXKIOM KJIacCe Ha YPOBHE CPEIHET0 001Iero oopa3oBaHusl.

[Inanupyemble pe3yabTaThl OCBOSHHS MPOTPAMMBI 10 XHMHH BKIIOYAIOT JHYHOCTHBIE,
MeTaIpeMETHBIC PE3YJIbTaThl 32 BECh IEPHO] O0yUEeHHs Ha YPOBHE CpeiHero 001iero oopa3oBaHus,
a TakXKe MpeMEeTHbIE JOCTI)KEHUS 00YYaroIerocst 3a Kax/plii rog o0yueHus..

MOSACHUTEJIBHASA 3AIIMCKA.

[TporpamMa o XMMHU Ha ypOBHE CpefHero oOmiero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
TpeOOBaHUH K pe3yjbTaTaM OCBOEHHUS 00pa3oBaTeNbHON MpOrpamMMmbl CpeIHEro OOLIero
obpazoBanus, npeacraBieHHbix B ®I'OC COO, ¢ yuérom Konnenumu npernomaBaHusi yueOHOTO
npenMera «XuMHs» B 00pa3oBaTenbHbIX opranuszauusx Poccuiickoit depepanuu, peaau3yromux
OCHOBHBIE 00pa30oBaTeNbHBIC IPOrPAMMBI, M OCHOBHBIX TOJOXEHUH (enepanbHOl paboueit
MIPOTpaMMBbl BOCITUTAHUSI.

OcHOBY MOAXO0JI0B K pa3pabOTKe MpOrpaMMbl IO XMMHHU, K OIPEIeNICHHIO 00Iel cTpaTeruu
00y4yeHHMs, BOCIIUTAHUS U Pa3BUTHs 00YUaIOIUXCS CPEICTBAMU YUEOHOTO MpeMeTa « XUMUsS JUIs
10-11 xkmaccoB Ha 0a30BOM ypOBHE COCTaBMJIM KoHLeNTyanbHble nosoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIEHHOCTH 1IeJieH, colepkKaHus, pPe3ylbTaToB 0OyueHHUs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBHM C JaHHBIMH TTOJIOKEHUSIMH TIpOrpamMMa 1o XuMuHU (0a30BBI ypOBEHb) Ha
YPOBHE CpeTHEro 00111er0 00pa30BaHuUs:

yCTaHaBIWBaeT o00s3aTebHOE (MHBApPUAHTHOE) TPEIMETHOE COJIep)KaHUE, OIpeaeseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE €r0 XapaKTePUCTHKH Ha KAXKIOM JTale H3y4YeHHs IpeIMeTa,
IpeaycMaTpuBaeT MPUHIMIIBI CTPYKTYPUPOBAHUS COJIEPKAHUS U paclipe/lelIeHus ero 1o Kiaccam,
OCHOBHBIM pa3ziejlaM U TeMaM Kypca;

na€T MpUMepHOe pacupezeseHre yueOHbIX YacoB 110 TEMAaTHUECKUM pa3jieiaM, pEKOMEHIYeT
MPUMEPHYIO MOCIIEA0BATENIbHOCTh U3YUEHUS OTACIBHBIX TEM Kypca C yU4ETOM MEXIpPEAMETHBIX U
BHYTPHIIPEIMETHBIX CBSI3€H, IOTHKH y4eOHOTO MPOIIecca, BO3PACTHBIX 0COOEHHOCTEH 00y IaroIuXCst
10-11 xnaccos;

AT METOANYECKYI0 MHTEPIIPETAIIMIO TSNS N3ydeHHs TTpeIMeTa Ha YPOBHE COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpEeAHEro OOILIero 0o0pa30BaHHUA, COAEPKATEIbHON XapaKTepUCTUKU
IUIAHUPYEMBIX ~ PE3YyJbTaTOB OCBOEHHS 00pa3oBaTeNbHON MpOrpaMMbl CpPEIHEro  OOILero
o0pa3oBaHMsl (JIMYHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIBHOM JEATENILHOCTH O0Yy4aroIIerocss Mo OCBOCHHUIO cojaepkaHus mnpeamera. [lo Bcem
Ha3BaHHBIM MO3MLHMSAM B NpOrpaMMe IO XMMHHU COONI0/IeHa MPEEeMCTBEHHOCTh C (eaepanbHON
paboueli TpPOrpaMMoOi OCHOBHOTO 00ImIero oOpa3oBaHus To xXumuu (i1 8-9 kiaccoB
00pa3oBaTeNbHBIX OpTaHU3aIliii, 0a30BbIi YPOBEHB ).



[TporpamMmMa 1o XMMUU SIBIISIETCSI OPUEHTHPOM JJISi COCTABICHHUS pabOYUX MPOTPaMM, aBTOPHI
KOTOPBIX MOT'YT HNPCIJIOKHUTDH CBOI moAXO0d K CTPYKTYPUPOBAHUIO U ITOCICAOBATCIIbHOCTU U3YUCHUS
y4eOHOr0 MaTepuana, a TakKe CBOE BHJIEHHE OTHOCUTEIILHO BO3MOXKHOCTH BhIOOpa BapUaTUBHOM
COCTABJISIFOLIEH COJIep KaHus IPEeIMETa JOTOTHUTENBHO K 00513aTeIbHOM (MHBApUAHTHOW) YaCTH €r0
COJIep>KaHusl.

XuMuyeckoe  0oOpa3oBaHHEe, IIOJy4yaeMO€  BBITYCKHUKaMU  0011e00pa3oBaTeabHOM
OpraHM3alliy, SIBISETCS HEOThEMJIEMOW YacTbl0 HX OOPa30BAaHHOCTH U CIIYKHUT 3aBEPILAIOLIUM
ATAliOM peajiu3allid Ha COOTBETCTBYIOLIEM 0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH, MPHUCYIINX
[EJIOCTHOM CHCTeMEe XUMUYIECKOro obpa3zoBanusi. KirtoueBbie IIEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB
pUPOABI, (POPMUPOBAHUS MHPOBO33PEHHS M OOIICH KyJIBTYyphl YETIOBEKA, a TAKXKE IKOJIOTHUECKU
000CHOBAaHHOTO OTHOIICHHSI K CBOEMY 3JIOPOBBIO W NMPHUPOJHOHN cpene. Peamusyercs: Xummueckoe
oOpa3oBaHue OOYYAIOIIUXCS HA yPOBHE CPEAHEro OOIMIEro OO0pa3oBaHUS CPEICTBAMHU YUeOHOTO
npeaMera « XuMHusy, CoJepKaHUue U MOCTPOEHUE KOTOPOTO OMPEEIICHbI B IPOrpaMMe MO0 XUMHH C
yuéToM crieun(UKN HaAyKH XUMUH, €€ 3HAUYCHHUs B MMO3HAHUU MPUPOJBI U B MAaTEPUAIBHON KU3HU
olmiecTBa, a Takke ¢ y4€ToM OOIIMX Iesied U TMPUHIUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpeiHero obiero oopasosanus B Poccuiickoit denepanuu.

[Tpu dpopMupoBanuu coaepkaHus IpeaMeTa «XUMHUS» YUYTEHBI CIEAYIOLIUE MOJIOKEHUS O
CHGHI/I(l)I/IKC 1 3HAYCHHUU HAYKH XWUMUHU.

XUMUS KaK JIEMEHT CUCTEMbI €CTECTBCHHBIX HAYK HTPACT OCOOYIO POJIb B CO3/IaHUU HOBOWM
0a3pl MaTepUATLHOU KYJIBTYPbI, BHOCUT CBOW BKJIAJ B (hOpMHUpOBaHHE PAIIMOHAIBHOTO HAYYHOTO
MBIIJICHHSI, B CO3/IaHHE [EJIOCTHOTO MPEACTaBIEHUS 00 OKPYXKAaIoIeM MHUpPE Kak O €IUHCTBE
MPUPOJABI U YeloBeKa, KoTopoe (OpMUPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUS BEUIECTBEHHOTO
COCTaBa OKPY’KAOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEKy CTPOSCHHEM BEIIIECTB, UX CBOHCTBAMU
Y BO3MOKHBIMH O0JIACTSIMU TIPUMEHEHUSI.

CoBpeMeHHast XMMHSI KaK HayKa co3uaTeNbHas, HayKa BBICOKUX TEXHOJIOTHI HalpaBlieHa Ha
pemieHue I00aIbHBIX MNPOOJEeM  yCTOMYMBOTO  Pa3BUTHS  4YEJIOBEUECTBA —  CHIPHEBOM,
JHEPreTHYECKON, THINEBOH, JKOJOTHYECKOW O€30MmacHOCTH W OXpaHbl 3JI0pOBbSA. TecHO
BSaHMOﬂeﬁCTBYﬂ C ApyruMm CCTCCTBCHHBIMU HAyKaMH, XUMHUA CTajla HEOTHEMJIIEMOM YacTbIO
MHUPOBOM KYJBTYpbl, HEOOXOJHWMBIM YCIOBHEM YCHEUIHOTO TpyAda U >KU3HU KaXJOro 4YieHa
o0riecTna.

B cootrBercTBHUM ¢ OOmMKMMHU LEASIMH U TPUHIUIAMU CpeIHEro oomero oobpazoBaHUs
conepkanue npeamera «Xumus» (10-11 kmacchl, 0a30BbI YPOBEHb M3yUY€HHS]) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIIMUXCs, HEOOXOAMMYIO WM st
BI)Ipa6OTKI/I MHPOBO33PCHUCCKUX OpPHUCHTHUPOB, YCICHIHOIO BKIIOYCHHA B JXWU3Hb COLHMYyMaA,
MIPOJIOJKEHHS] 00pa30BaHUs B PA3JIMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XHMHEH.

CocTraBisitoliuMHU rpeaMera «XUMHs ABIII0TCS 0a30Bble Kypchl — «OpraHuueckas XUMUs
u ((0611_[351 U HCOpraHUYCCKasA XUMUsI», OCHOBHBIM KOMIIOHCHTOM COACPKAHUA KOTOPBIX ABJIAIOTCA
OCHOBBI 0a30BOI HAyKH: CHCTeMa 3HAHUW 10 HEOPraHUYECKOW XMMHHU (C BKIIFOUEHHUEM 3HAHUU W3
o0IIe XUMUM) U OpraHuYecKoi xumuu. OopMUpPOBaHKE JAHHOW CHCTEMBI 3HAHHUU MPU U3yUEeHUN
npenMera o0ecreunBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE
OOIINX MOHATUIN, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa comepxaHusi KypcoB — «Opranudeckas XxuMusi» 1 «O0IIass W HeopraHuyeckas
XUMHs» copMHpoBaHa B MpOrpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOTO MOJXOJa K HU3YUYCHHIO



yueOHOro Marepuaia ¥ OOYyCJIOBJICHa MCTOPHYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUHA Ha
ONpElEeNEHHBIX TEOPETUYECKMX YypPOBHAX. B Kypce oOpraHm4eckod XUMHUM  BELIECTBA
paccMaTpuBarOTCsA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOECHUS OPraHUUECKUX COCUHEHMM, a TaKxKe
Ha YPOBHE CTEPEOXUMHUECKUX U IJIEKTPOHHBIX MPEJCTaBICHUA O CTpOeHUH BemecTB. CBeneHus 00
M3y4aeMblIX B Kypce BEIIeCTBaxX JAKTCs B Pa3BUTHU — OT YIJIEBOJIOPOJIOB J10 CJIOKHBIX OMOJIOTHYECKH
aKTHBHBIX COEIUHEHUI. B Kypce opraHndyeckoil XMMHUHU MOIYy4ar0T pa3BUTHE C(HOPMUPOBAHHbIE HA
YpOBHE OCHOBHOI'O O0IIEro o0pa3oBaHMsl MEPBOHAYAIbHbBIC MPEACTABICHUS O XUMHUYECKOH CBA3H,
KJIaCCU()UMKALMOHHBIX MPHU3HAKaX BELIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HUX CTPOEHHUSA, O
XUMHYECKON PEAKIIUU.

B npeamere «Xumus» 6a30BOro ypoBHS pacCMaTPHUBAETCS M3YUYEHHBIN Ha YpOBHE OCHOBHOTO
obmiero oOpa3oBaHUsI TEOPETHUYECKH Marepuaid U (DaKTOJIOTUYECKHE CBEACHHUS O BEIIECTBAX H
XUMHUYECKOM peakuuu. Tak, B 4YacTHOCTH, B Kypce «OOmas U HeOpraHuyeckas XHUMUS»
00yyYaroImuMcsl MPEAOCTABIACTCS BO3MOXKHOCTh OCO3HAaTh 3HAUYEHHUE MEPHOAMYECKOrO 3aKOHA C
O0IIETEOPETUYECKUX M METOJOJIOTHYECKUX IMO3UIUM, IIyOXe MOHATh MCTOPUYECKOE H3MEHEHHE
GbyHKIUI 3TOT0 3aKOHA — OT 00001aro1IeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.

Envnasg cuctema 3HaHMM O BaKHEHIIMX BEILECTBAX, UX COCTABE, CTPOECHUH, CBOWCTBAX U
IIPUMEHEHUH, a TAKXKE O XMMUYECKUX PEaKLHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUs
nomonHsieTcs B Kypcax 10 wm 11 kiaccoB sieMEHTaMU  COAEP)KaHUs, HMEIOIIUMHU
KyJbTYPOJOTUYECKMM M MPUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IIOHHMAaHUIO
B3alMOCBS3U XUMHH C IPYTUMH HayKaMU, paCKpbIBAIOT €€ poJib B I03HABATEIbHON U IPAKTHUECKON
JesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)KEHUSI K IPOLIECCY TBOPUECTBA B 007IaCTH
TEOpPUHU M MPAKTUYECKUX IPUIOKEHUN XHUMHUH, IIOMOTalOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOsieMax, CBSI3aHHBIX C XHUMHEH, KpPUTHUYECKH
OCMBICIMBAaTh HMHGOpPMAIMIO M TNPUMEHATh €€ s TONOJHEHWS 3HAHUH, peIIeHus
MHTEJUIEKTyallbHBIX M HKCHEPUMEHTAIbHBIX HCCleoBaTeNbCKuX 3anad. CopaepikaHue y4deOHOTro
npenMera « XUMHsH JaHHOTO YPOBHSI U3yU€HHUsI OPUEHTHPOBAHO HA (POPMUPOBAHUE Y 00yUarOIIUXCS
MHPOBO33PEHYECKON OCHOBBI JJIsi NMOHUMaHHUS (UIOCOPCKUX HAEH, TaKMX Kak: MaTepuajbHOE
€IMHCTBO HEOPTaHWYECKOT0 M OPraHMYecKOro MHpa, OOYCIOBIEHHOCTb CBOWMCTB BELIECTB HX
COCTaBOM M CTPOEHHUEM, MO3HABAEMOCTh MPUPOJIHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U PELICHUS
IPOTUBOPEUYUI MeX/1y HOBBIMU (DaKTaMU M TEOPETHMUECKUMHM IPEANOCHUIKAMHU, OCO3HAHUE DPOJIU
XMMHU B PELICHWH 3KOJIOIMYECKMX MHpobieM, a Takxke MNpolsieM cOepekeHHs] dHEepreTHYecKuX
PECYPCOB, CBIPbS, CO3/1aHUsI HOBBIX TEXHOJOTUN U MaTEpUAIIOB.

B nunane perienus 3aa4 BOCIUTAHUS, Pa3BUTUS U COLMAIM3ALNN O0YUYaIOIIMXCS TIPUHATHIE
MPOrpaMMOil MO XUMHHM TMOJIXOJbl K OIPEAETICHUIO COACpKAHMUS U TOCTPOEHHs IperMera
IpelycMaTpuBaoT GOopMUpOBaHUE y 00yUYaOIIUXCs YHUBEPCAIbHBIX Y4EOHBIX 1eHCTBUHN, UMEIOIINX
0a30Bo€ 3HAUYEHHUE JJISl Pa3IMYHbIX BUIOB JEATEIBHOCTHU: pEIIeHUs IMpobiieM, MOMCKa, aHalIu3a U
o0pa®oTkn uH(pOpMaNMKM, HEOOXOAUMBIX Ui HPUOOPETEeHHs OmbITa MPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IO3HAHUU XUMHHU.

B mpakTuke npemnoiaBaHusl XUMHU KaKk Ha YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHMs Tak U Ha
YPOBHE CpeJIHEro o0111ero o0pa3oBaHus, P ONPENEICHUH COAePKATEIbHON XapaKTepUCTUKHU LieTen
U3Y4YEHMs] TpPEIMETa HalpaBICHUEM IE€PBOCTEIIEHHOW 3HAYUMOCTH TPAaJULMOHHO IPU3HAETCS
(GopMHpOBaHHE OCHOB XUMHUYECKOM HAyKM Kak oOOJIaCTM COBPEMEHHOIO €CTECTBO3HAHUS,
IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KylbTypbl. C



MeTOI[H‘IeCKOﬁ TOYKHU 3PCHUMA TaKkou noaxoJ K OIpeaACICHUIO I.[CJIGI\/JI HU3YUYCHUA NPCAMETA ABJIACTCA
BIIOJIHC OIIpaBAaHHBIM.

['maBHBIMH LENAMU U3yUEHHS TIPeAMETa « XUMUS» Ha YPOBHE CPEHETO 00IIEro 00pa3oBaHus
Ha 6a30BOM YpPOBHE SIBJISIFOTCSI:

dbopMupOBaHHE CHCTEMbl XHUMHYECKMX 3HAHUM Kak BaKHEWIIeH cocTaBistoleit
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOpPOMl JiekaT KIIOUEBbIE IOHATHS,
(dbyHIaMeHTalbHbIEe 3aKOHBl U TEOPHUH XUMHUH, OCBOCHUE SI3bIKa HAyKH, YCBOCHHE U MOHHUMaHUE
CYILITHOCTHU JAOCTYIHBIX 00001IeHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HaKOMJICHHE ¢ UCTOPUEH HX
Pa3BUTHA U CTAHOBJICHUS,

dbopMUpOBaHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX IO3HAHHS BEIIECTB U
XUMHUYECKHUX PEAKIUi, HEOOXOAMMBIX JUIsl HPUOOpPETEeHHs] YMEHUN OpUEHTUPOBAThCS B MHpE
BCIIECCTB U XUMHUYCCKUX $[BJI€HI/H>'I, HMCIOIUX MCCTO B IMIPHUPOAC, B HpaKTquCKOﬁ u HOBCCHHGBHOﬁ
KHU3HU;

pa3BUTHE YMEHUI U CIIOCOOOB ACSITENbHOCTH, CBSI3aHHBIX C HAOIIOACHHEM U OObSICHEHHEM
XUMHYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM TMpaBUil 0€30MacHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

CopepxarenpHasi XapakKTepUCTHUKa LIeJel U 3aJa4 W3Y4YeHHs MpeAMeTa B Mporpamme Io
XVUMHHU YTOYHCHA U CKOPPEKTHUPOBAaHA B COOTBCTCTBHUU C HOBBIMU ITPUOPUTETAMU B CUCTEMC CPCIAHCTO
obmiero oOpa3oBanus. CerogHss B TPENOJABAHWM XUMUU B OOJNbIICH CTENeHU OTHAETCS
MIPEANIOYTEHUE [PAKTUUYECKOM KOMIIOHEHTE COJEp)KaHUs OOy4YeHMs, OpPHUEHTHUPOBAHHOM Ha
MOATOTOBKY BBIITYCKHHKA OIOIIIC00pa30BaTEILHON OpraHu3alliy, BIaJICIONIero He Ha0opoM 3HaAHUH,
a pyHKIIMOHAIBHOMN IrPaMOTHOCTHIO, TO €CTh CIOCOOAMH U YMEHUSIMU aKTUBHOTO TOJTyYeHHUs 3HAHUI
Y IPUMEHEHUS UX B PEAIbHOM JKU3HHM TSl pEIICHUS TPAKTUYECKHX 3a7au.

B »Tol CcBSi3M npu M3ydeHUU MpeaMeTa « XUMHUS» TOMHUHHUPYIOIIee 3HaYeHHe TPUoOpeTaroT
TaKue LeH U 33J]a4i, KaK:

ajanTanys o0y4aronuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MUpa, GOpMUPOBaHUE
WHTEJUICKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CamMO0OOpa30BaHUIO, COTPYJAHHYECTRBY,
CaMOCTOATCIbHOMY TIIPHUHATHUIO T'PaAaMOTHBIX pGHICHI/II\/’I B KOHKPCTHBIX XH3HCHHBIX CHUTyalHAX,
CBA3aHHLIX C BEHIECTBAMHA U UX IIPUMCHCHUCM;,

dbopMupoBaHKE y 00YUAIOIIMXCS KIIFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMITETCHIIHH ), UMEIOIIIUX
YHHUBEpPCAIbHOE 3HAYCHHE /I Pa3NUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHHUS MpoOsieM, TMOHUCKa,
aHanu3za ¥ o0paboTku WHGOPMANNUU, HEOOXOTUMBIX JUIsI MPUOOPETEHHs OMbITa AESITeNbHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE€ MECTO B MO3HAHUM XHMHH, a TaKXKe /s OIEHKU C MO3UIUN
HKOJIOTHUECKOI 0€30MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPraHU3M
4esloBeKa U MPUPOJHYIO CPEeay;

Pa3BUTHEC IMO3HABATCIIBHBIX HMHTCPECOB, MHTCIIICKTYAJIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yJaromuXxcs: CIHOCOOHOCTH CaMOCTOSTEBHO IMPUOOpPETaTh HOBBIC 3HAHHWS 10 XHMHH B
COOTBETCTBUHN C KXHU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIB30BaTb COBPEMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie
TEXHOJIOTUH JUIsl TIOMCKAa W aHanu3a Y4eOHON U Hay4YHO-TIOMYJISPHON HMH(GOPMAIUA XUMHUYECKOTO
COJIEPKaHUS;

dbopMUpOBaHUE U pa3BUTHE Yy OOYYAIOIIUXCS ACCOIMATHBHOTO U JIOTUYECKOTO MBIIIICHUS,
HaOII01aTEIHHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJAUMBI, B YaCTHOCTH,
MIPY IJIAHUPOBAHUU U MTPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA,



BOCTIUTAHHUE Y O0YYarOMIMXCsl YOSKKIEHHOCTH B TYMAaHUCTHYECKON HAMPABICHHOCTH XHMHH,
e BaXHOH pONM B PEIICHUH TIJO00ANBHBIX MPOOJIEM palMOHAIBFHOTO MPUPOAONOIH30BAHUS,
MIOTIOJIHEHHSI HHEPTeTHUYECKUX PECYpCOB M COXPAaHEHHsS HPUPOAHOTO PABHOBECHS, OCO3HAHUS
HE00XOIMMOCTH OEpEeKHOT0 OTHOIIEHHS K MPHUPOJIE M CBOEMY 3/I0POBBIO, a TaKXKe MPHOOpPETEHUs
OIIBITA WCIOJIb30BaHMS MOJTYYEHHBIX 3HAHWUHU JUIS NPUHATHS TPAMOTHBIX PEUICHUI B CUTyalusx,
CBSI3aHHBIX C XUMHYECKUMHU SBJICHUSMH.

Llenn m 3amaum u3ydeHUs npeaMera «XHUMHUS» TONYYHIN HOAPOOHYIO METOIUYECKYIO
UHTEpIpeTanuio B pasaene «[lnanupyemsle pe3ynbTaTel OCBOSHHS MPOTPAMMBI 110 XUMHUI», TAKUM
obpazom obecnieueHO YETKOE MPEICTABICHHE O TOM, KaKHe 3HAHUS U YMEHHsS HUMEIOT MpsIMOe
OTHOIICHHE K PeaTM3alui KOHKPETHOH LIEJH.

B yue6HOM mutane cpemnero oOmiero oOpa3oBaHHs MpeaMeT «XUMHS» 0a30BOTO YpOBHS
BXOAUT B COCTaB HpeI[MeTHDfI o0OJjacTu «ECTGCTBCHHO-H&Y‘IHLIC npeaAMETBD).

OO01iee ynciio 9acoB s u3ydeHus xumuu — 68 gacoB: B 10 kmacce — 34 gaca (1 ywac B

Heneno), B 11 kmacce — 34 gaca (1 yac B Heneno).

COJEPKAHUE YYEBHOI'O IIPEJIMETA «XUMWSI». BA3OBbIIA YPOBEHD
10 KIIACC. OPTAHUYECKASA XUMUSA
TeopeTnueckrne OCHOBBI OPraHUYECKON XUMHH.

[IpenMeTr opraHu4eckoll XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B IOJyYECHUU
HOBBIX BEILIECTB U MarepHasioB. Teopus cTpoeHus: oprannueckux coeaunenuii A.M. bytieposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (OPMYJIBI OPraHUYECKUX BemiecTB. ['omMosorus, u3oMepusi.
XuUMHYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHbBIE U KPATHBIE CBS3H.

[IpencraBienue o kiacCU(pUKAMU OpraHUYecKux BemiecTB. HoMmeHkaTtypa opraHMuecKkux
COeIMHEHUH (cucTeMaTHuecKas) U TPUBHAJIbHbIC HA3BaHMS BaXKHEWIIMX HpeICTaBUTENEH KIaccoB
OpPraHMYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BELIECTB M MX INPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3llaMu OpraHUYeCKUX BELIECTB M MaTepualaMd Ha MX OCHOBE, MOJIEIMPOBAHUE MOJIEKYI
OpPraHMYECKUX BEILECTB, HAONIO/IEHNE U OMMCAHNE IEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO
OpPraHMYECKUX BEIECTB P HarpeBaHuu (TJ1aBJIeHHE, 0OYTJIMBaHUE U TOPEHHE).

YrneBoopoibl.

AJKaHBI: COCTaB W CTPOEHHE, TOMOJOTMYECKHM psia. MeTraH M 3TaH — mHpocTenine
MPEJCTaBUTENIN AJKAHOB: (pU3MUECKUEe U XUMUYECKHE CBOMCTBA (pEeaklMu 3aMeIIeHUs] U TOpeHHs),
HaX0XJIEHNUE B IPUPOJIE, TOITYUEHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. DTHIEH U NPOIWIEH — MPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (PU3MUeCKHe M XHMMHUYECKHE CBOMcTBa (peakuuu THAPUPOBAHUS,
raJlor€HUPOBAHNUS, THIpaTallii, OKHCIEHHUS U MOJIUMEPHU3allin), MOJIyYeHUE U PUMEHEHHE.

Ankanuensl: Oyramguen-1,3 u wmerwiOytaauen-1,3: cTpoeHue, BaKHEWIINE XHWMHUYECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOT0 KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTUYECKUH psAll. ALIETUIIEH — IPOCTEUITUI
MPE/ICTaBUTENb AJKUHOB: COCTaB, CTpPOeHHE, (U3NYECKHe U XMMHMYECKHE CBOICTBa (peakuuu
THJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIMHU, TOPEHHUS ), TOyUYCHHE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHHe, (pU3MUECKHE W XHMHUYECKHE CBOMCTBa (peakuuu
raJIOTEHUPOBAHUS U HUTPOBAHU), IOIy4EHHE U TpUMEHEHHE. TOKCUYHOCTh apeHoB. I 'eHeTnueckas
CBSI3b MEXY YIJI€BOJOPOAAMHU, IPUHAIEKAMMHU K Pa3JIM4YHBIM KJI1accaM.



[TpupoaHble UCTOYHUKH YIIEBOAOPOAOB. [IpHponHBIA ra3 W MOMyTHbIE HETSIHBIE Ta3bl.
Hedts u e€ mpoucxoxaenne. CrnocoOsl nepepadboTku He(TH: Meperonka, KPeKHHT (TEPMUYECKUH,
KaTaJIUTHIeCKui ), muposu3. IIpoxykTsl nepepaboTku HEPTH, MX MPUMEHEHUE B IPOMBIIUIEHHOCTH
1 B ObITy. KaMeHHBIN yronib U NPOAYKTBl €ro NepepadoTKHU.

OKclepUMEHTAIbHbIE METOJbl M3YYEHHs BELIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHE C
o0pa3liaMu IjiacTMacc, KaydyykoB M pe3uHbl, kosekiuuu «Hedte» u «Yromb», MoaenupoBaHue
MOJIEKYJI yTI€BOAOPOAOB U raJIOr€HONPOU3BOAHBIX, IPOBEACHUE IPAKTUYECKON pabOThI: MOTyUYEHHE
STUJICHA U U3yUYEHHE €ro CBOMCTB.

Pacuérnble 3anaum.

Brruncienus no ypaBHEHHIO XUMUYECKON peakIuu (Macchl, 00b&Ma, KOJINYECTBA HCXOHOTO
BELIECTBA UJIM MPOAYKTA PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucnopoaconepxkaiue opraHMueckue CoeTuHEHHU.

[IpenenpHble OIHOATOMHBIE CIUPTHL. MeETaHON M 3TaHON: CTpOeHHe, (uzuyeckue U
XMMUYECKHE CBOMCTBa (peakUuu C AaKTUBHBIMU MeETaJulaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHHE),
npuMeHeHue. BoopoiHbie CBA3M MEX/ly MOJIEKYJIaMU CIIMPTOB. JleHCTBUE MEeTaHOIa U 3TaHOJa Ha
OpraHM3M YeJIOBEKa.

MHoOroaToMHbBIE CHHPTHL. DTHUJICHIVIMKONb W TJIHMIEPHH: CTPOCHUE, (usmueckue U
XUMHUYECKHUE CBOMCTBa (B3aUMOAEHCTBHE CO IIEIOYHBIMH METalsIaMH, KaueCTBEHHAsl PEaKlMs Ha
MHOroaTOMHble cnupthbl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHue TIiuLEpUHA U
STHJIECHIJINKOJIS.

@deHoul: cTpoeHHe MOJIEeKYJIbl, (Pu3nYeckre U XUMUieckue cBoiicTBa. TOKCMUHOCTE (peHoa.
[Tpumenenue peHona.

Anpneruasl. dopmanbierus, aneTadbAETHI: CTpPOeHHE, (HU3UYECKHe UM XUMHUYECKHE
CBOWCTBa (peaklUMU OKHMCICHHUS U BOCCTAHOBJIEHHUS, KAaueCTBEHHBbIE PEAKLMHU), MOJIy4YeHHE WU
IIPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/eTbHbIe KapOOHOBBIE KHUCIOTHI. MypaBbHHasi U YKCyCHasi KUCIJIOTBI:
CTpOeHHE, (PU3NYECKHUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, oOLIME Ui Kiacca KUCIOT, PEaKIHs
sTrepudukanym), MoaydyeHHe U npuMmeHeHue. CTeapuHOBas M OJEMHOBas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, MX
MoIOlIee ACHCTBUE.

CrnoxHble 3pUpPHl KaK NMPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(HUPOB.
Kupsl. I'ngponus xxupos. [Ipumenenune xupoB. buonorndeckas poJib KUpPOB.

VYrneBonpl: cocTaB, KiIacCU(UKAIUS YTIIEBOJOB (MOHO-, IU- U TONHcaxapuisl). [ moko3a —
MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJICKYJbI, (PU3MUYECKHE ¢ XUMUUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienrne aMMuadHbIM pacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBieHHE, OpOKEHHE TJIOKO3BI), HAXOXICHHUE B TPHUPOJE, NPUMEHEHHE,
6uosornyeckas posb. otocunres. PpykTo3a Kak H30MEp IIIFOKO3BI.

Kpaxman u nemnronos3a Kak npupofHsle noiaumepbl. CTpoeHne Kpaxmana M LEJUTI0JI03bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (TUAPOSIU3, KaUeCTBEHHAs! PEaKIUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyUEHHUS BELIECTB W HX IPEBPALICHUI: IPOBEACHHUE,
HaOJI0ICHNE U OMMCAaHUE IEMOHCTPALMOHHBIX ONBITOB: TOPEHHE CIUPTOB, KAUECTBEHHBIE PEAKLIUU
OJTHOATOMHBIX CIUPTOB (OKHCJIEHHWE »5TaHoja okcugoMm wmeau(ll)), MHOroaTOMHBIX CHUPTOB



(B3auMmopelictBue rnuuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (oKuciieHHE aMMHUAYHBIM
pactBopom okcuga cepebdpa(l) u rugpoxcunom menu(ll), B3ammoneiicTBie Kpaxmaia ¢ HMOJOM),
MIPOBE/ICHUE MPAKTHUECKONW PabOTHI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnble 3anaum.

Bbruuciienus o ypaBHeHHIO XMMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO
BEIIECTBA WJIU NPOJYKTA PEAKLMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHHMs.

AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpraHnyeckre coeauHeHus. Pu3ndeckne U XUMHUECKUE
CBOMCTBAa aMUHOKUCIIOT (Ha IpUMepe MHLKHA). bruonoruyeckoe 3HaueHne aMruHOKUCIOT. [lenTuapt.

benkyn kak npupojHBbIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OEJIKOB: TUIPOJIM3, JCHATypalus,
KayeCTBEHHbIE PeaKMy Ha OEJIKH.

OKcliepUMEHTalbHbIE METOJbl HM3Y4YEHHUS BELIECTB M MX IpeBpallleHHil: HalmoleHue u
OIMCaHME IEMOHCTPALMOHHBIX ONBITOB: J€HATypalLusl OEJIKOB MPU HAarpeBaHHUM, LIBETHBIE peaKIUH
OENKOoB.

BricokoMmoeKyisipHble COETUHEHUS.

OcCHOBHbIE TIOHATHS XHMHMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENIEHb NOJUMEPU3ALIMU, CPEIHSS MOJIEKygpHas Macca. OCHOBHbBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — MOJIMMEPU3ALUS U TIOJTMKOHICHCALUS.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMsI BELIECTB U MX INPEBPAILECHUN: O3HAKOMIICHHUE C
o0pa3iiaMu NMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

Me:xnpeaMeTHBIE CBSI3H.

Peanuszanus MeXIpEIMETHBIX CBA3€M IPU M3Y4YEHMM opraHudeckoid xumuu B 10 kmacce
OCYILECTBIISICTCS Yepe3 UCIIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, TaK ¥ TIOHATHH,
SBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O 1IMKJIA.

OO61ure ecTeCTBEHHO-HaYYHbIE IOHTHS: SIBJICHHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, Kiaccu(UKaius, NEePUOJUYHOCTb, HAONIOJEHHUE, H3MEPEHHE, SKCIEPHUMEHT,
MOJIETTUPOBAHUE.

®usnka: Marepus, SJHEpPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SJHEPIETUYECKUH YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIeCTBa, (PU3NUYecKre BEIMYMHBI U €AMHUIBI UX
U3MEpEHUS.

Buonorus: knerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHu3Me, (OTOCHHTE3,
OMOJIOrMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbL, KHUPbI, PEepMEHTHI).

['eorpadusi: MuHepasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILNIUBO, PECYPCHI.

TexHonorust: MuIIeBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MHUTAHUSA, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE Mpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC. OBIASI U HEOPTAHUYECKAS XUMMUSI.

TeopeTnueckrne OCHOBBI XUMUH.

XUMHUECKUH dyeMeHT. AToM. Snpo aroMa, U30TONBL. DJIEKTPOHHAs 000JI0UKa.
DHepreTyeckre ypOBHH, MOAYPOBHH. ATOMHBIE OpOHTamH, S-, P-, 0- smementsl. OcoOCHHOCTH



pacnpesiesieHusl JIEKTPOHOB 10 OpOMTANsIM B aTOMax 3JIEMEHTOB IEPBBIX YETBHIPEX IEPHOJOB.
DneKTpoHHast KOH(UTYpaLUs aTOMOB.

Ilepuonuueckuii  3akoH W Ilepuogmueckas cucremMa  XHUMHYECKHX — DJIEMEHTOB
J.M. MenneneeBa. CBsi3p nepuoanyeckoro 3akoHa M llepumopnueckoil cUCTEMBl XMMHYECKHX
anementoB JI.M. MeHzeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB M 00pa3yeMbIX MMM MIPOCTHIX U CIOKHBIX BELIECTB 110
rpyIIaM U nepuojiaM. 3HaueHHe NepuogUIECKOro 3aKOHA B pa3BUTUU HAYKHU.

CrtpoeHnue BemiecTBa. XHMHUYecKas CBA3b. BHIBI XMUMHYECKOH CBsA3M (KOBaJIEHTHAs
HENoJisipHas W TMOJISIpHAas, HWOHHAs, MeTaliMdeckas). MexaHu3Mbl 0Opa3oBaHHUsl KOBAJIECHTHOM
XUMHYECKON CBsI3W (OOMEHHBIH WM JOHOPHO-aKIENTOPHBINH). BomopomHas cBsi3b. BaleHTHOCTH.
DnekTpooTpulaTeabHOCTh. CTerneHb OKuciieHus. OHbI: KaTHOHBI W aHUOHBI.

BemiectBa MOJEKYJISIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHMsS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBAa BELIECTB  OT THIA
KPUCTAUIMYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOMJHBIE pacTBOpbl. MaccoBas a0
BEILIECTBA B pacTBOpE.

Knaccugukarnus HeopraHndecknx coeanHeHnit. HoMeHkaTypa HeOpraHm4ecKix BEIIeCTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, IPUHAICKAIIMNX K Pa3IMYHBIM KJlaccaM.

Xumnueckas peaknusa. Knaccupukanuss XMMAYECKHX pPEAaKIUHd B HEOPraHWYECKOH U
OpPraHMYECKON XUMUH. 3aKOH COXPAHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHUs U IPEBPALLEHUS
SHEPTUH NPU XUMUYECKUX PEaAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peakLuu.
XuMuueckoe paBHoBecue. PakTOpBI, BIUAIOIINE Ha COCTOSHUE XUMUYECKOr0 paBHOBecHs. [ [puHImn
Jle llarense.

OnexTponuTnyeckass aucconuanus. CunbHble U cinalOble meKkTpoiauTbl. Cpena BOJIHBIX
pPacTBOPOB BEILIECTB: KHUCJIas, HEWTpalibHas, I1eaoyHas. Peakiiuu moHHOro oOMeHa.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METOJAbl W3Y4YEHMsI BEIECTB M HUX MpEeBpallleHuil: JAEeMOHCTpalus
tabmun «llepuoanyeckas cucrema xumuueckux snemeHToB J[.M. MenneneeBa», uzydeHue Moaenei
KPUCTANIMYECKUX PEHIETOK, HAOMIOJIeHHe M ONHUCAHHE JEMOHCTPALlMOHHBIX U Ja0OpaTOPHBIX
OTBITOB (pa3joXeHHe MEePOKCHAa BOAOPOAA B NMPUCYTCTBUM KaTaaU3aTOpa, ONpPENENeHUE Cpeabl
pPacTBOPOB BEIIECTB C IOMOIIBIO YHHUBEPCAJIBHOTO HHJIUKATOpa, pPEaKIMH HOHHOIO OOMEHa),
MPOBEJICHUE MPAKTHUECKON paboThl «BiusHUE pa3snuyHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKON
peaKkIum».

Pacuérnrle 3amaun.

Pacu€rbl Mo ypaBHEHUSIM XUMHUYECKUX PEAKLUH, B TOM YHCJIE TEPMOXUMHUUECKHE PACUEThl,
Pacy€ThI C UCITOJIB30BAHNUEM MTOHATHS «MACcCOBask OJIsI BEIIECTBAY.

Pa3znen 2. Heoprannyeckass Xumus.

Hewmerannel. Ilonoxxenne HemeramioB B [lepuoandeckoil cucreMe XMMHUECKUX JIEMEHTOB
JL.U. MenneneeBa M OCOOCHHOCTH CTpPOCHHMsI aToMoB. @DHU3MUECKHE CBOWCTBA HEMETAJLIOB.
AnnoTponusi HEMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hochopa u yriaeposa).



XVUMUYECKHE CBOWCTBA BAXHEHUIINX HEMETANIOB (TaJlOTeHOB, cepbl, a3ota, docdopa,
yIJIepo/ia U KPEeMHUS) U UX COCAUHEHUN (OKCHAOB, KUCIOPOICOAEPKAIINX KHUCIOT, BOJOPOIHBIX
COCIMHCHHIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramibl. llonoxenne meramoB B Ilepuoanueckoil cucteMe XMMHUUYECKHX 3JEMEHTOB
J.. MenneneeBa. OcoOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J04YeK aToMOB MeTauioB. OOimme
¢uzmveckrue cBoilicTBa MeTauioB. CIUTaBbl METAUIOB. DJIGKTPOXUMHUYECKUMA PSJl HAMPSOKCHUN
METaJUIOB.

XUMHYECKUE CBOMCTBA BaXKHEHIIMX METAUIOB (HATpUM, Kalud, KalbI[Ud, MAarHuu,
AITIOMUHUM, IUHK, XPOM, KEJI€30, MEJIb) U UX COCIUHEHUM.

O6mme cnocoObl MOMyYeHHst METAJUIOB. [IpMeHeHe MEeTayuIoB B OBITY W TEXHHKE.

DKCIepUMEHTaIbHbIE METObI M3YUEHHUS BEIIECTB U UX MPEBPALICHUMN: N3YyUECHUE KOJUICKITUU
«Mertansl U cIiiaBbl», 00pa3lioB HEMETAIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4, HAO0IeHUE
U OMNHCAHHE JEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJEHCTBUE THIIPOKCH]IA
ATIOMHUHHUS C PACTBOPAMH KUCIIOT U LIEJI0Uel, KaYeCTBEHHbIE PEAaKIIMKU HA KATUOHBI METAJUIOB).

PacuérHrble 3amaumn.

Pacuérer Macchl BemecTBa Ui 00bEMa ra3o0B MO U3BECTHOMY KOJIMUECTBY BEILIECTBA, Macce
Wik 00bEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB, pacuéThl Macchl (00BhEMaA, KOIMUSCTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CITU OJIHO U3 BEILIECTB UMEET MPUMECH.

XUMUS U )KU3Hb. MEXIPEAMETHBIE CBSI3H.

Ponp xuMuu B o0ecriedeHUH SKOJOTHYECKON, SHEPreTUUECKON U MUIIEBOM 0e30MacHOCTH,
pa3BuTuu MeauIUHBL. [[oHsATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIH.

[TpencraBienust 00 OOMIMX HAYYHBIX MPUHITUIAX MPOMBIIIIEHHOTO MOMyYeHUs BaKHEUIITNX
BEILIECTB.

YenoBek B MHUpE BEUIECTB W MAaTEpPHAIOB: BaKHEHIINE CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpacKd, CTEKJIO, KepamMuKa, MaTepuaiabl [JIs JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YA0OPEHUSI.

XuMmusi ¥ 370pOBhE YENOBEKA: MpaBWiia HCIOJb30BAaHUS JICKAPCTBEHHBIX IPENaparToB,
npaBujia 6€30MacHOr0 MUCTOIb30BaHUS IPENapaToB OBITOBOM XMMHUU B TIOBCEHEBHOM JKU3HU.

Peanuzamus MexXnpeaMEeTHBIX CBsI3ed MPH U3yueHUH oOIIei 1 HeopraHndecko xumuu B 11
KJIACCe OCYIIECTBIISIETCS Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U
MOHSATUH, ABJISIOMIMXCA CUCTEMHBIMU ISl OTAEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mmue ecTecTBEeHHO-HAYYHBIE MMOHSATHUS: HAYYHBIN (PakT, TUTIOTE3a, 3aKOH, TEOpHUs, aHATU3,
CUHTE3, KiacCHpUKAMs, TMEPUOJUIHOCTh, HAOIIOJEHNEe, OKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, SIBICHUE.

®dusnka: Marepusi, DYHEPrus, Macca, aToM, d3JEKTPOH, NMPOTOH, HEWUTPOH, HOH, H30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIa, DHEPTreTUYECKUH YPOBEHB, BEIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, PU3NYECKUE BEIMIMHBI U €IUHUIBI UX U3MEPEHUsI, CKOPOCTbD.

buonorus: kierka, opraHusMm, J3KocucTema, Owochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.

TexHOmorus: XMMU4ecKasl MPOMBIIIIIEHHOCTb, METAJUTYPIHsl, IPOU3BOJACTBO CTPOUTENBHBIX
MaTrepuaos, CEJIbCKOXO35CTBEHHOE MIPOU3BOJICTBO, MUIIEBas MIPOMBILIIIEHHOCTb,



(dapmarieBTHYECKasl POMBIIUICHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLIHUOHHBIX MaT€pPUAIOB, SJICKTPOHHAS! TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTUH.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTIPOI'PAMMBI 10 XUMHUHU HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHMUS.

®dI'OC COO ycranaBiauBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHS OOYyYarOIIMMUCS
IporpaMM cCpeaHero oéiiero oOpa3oBaHHsl (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM).
Hayuno-meronnueckoil 0CHOBO AJis pa3pabOTKU IJIAaHUPYEMbBIX PE3YyJIbTATOB OCBOCHHS IIPOrpaMMm
cpenHero obiero 06pa3oBaHus SBISETCS CUCTEMHO-/I€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEILHOCTHBIM TOJXOJIOM B CTPYKTYpPE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHS MPEAMETa « XUMHUS» HAa YPOBHE CPEAHETO 00IIEero oOpa3oBaHMsI BBIACICHBI
CJIEYIOIINE COCTABIISIOIHUE!

OCO3HaHUE OOYYArOIIUMUCS POCCUMCKON TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICICHUIO;

HAJIMYUEe MOTUBALUU K 00y4EHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH HAa OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TPAIUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JICSITEIIBHOCTU
LIEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAMH, MPHUCYIUIUMHU  IICJIOCTHOM CHCTEME XHWMHUUYECKOTO
o0Opa3oBaHus;

HaJM4Ke MTPaBOCO3HAHUS KOJIOTHYECKON KYJIbTYPhI U CIOCOOHOCTH CTAaBUTH IIEJIM U CTPOUTH
KU3HEHHBIC IJIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MpeAMeTa « XUMHUs» JOCTUTAIOTCS B €AMHCTBE YUeOHOM
U BOCIUTATENIbHOW NEATEIbHOCTU B COOTBETCTBUM C T'YMAHMCTHYECKUMH, COLUUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU I[EHHOCTAMH ¥ UJeaJaMH POCCHUHCKOTO Tpa)KAaHCKOTO OOIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM U TPaBHJIAMHU TOBEJEHUS, CIOCOOCTBYIOIIMMH IpolleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YUYaOIIUXCS.

JlugHOCTHBIE PE3yNbTaThl OCBOCHHS NpPEIMETa «XUMHS» OTPAKAIT CHOPMHUPOBAHHOCTH
OTIBITA TTO3HABATEIILHON U MPAKTUYECKON JEATETLHOCTH 00yYaIOIIMXCS 110 peau3alii IPUHITHIX B
o011ecTBe IEHHOCTEN, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOTO BOCITMTAHHMS:

OCO3HaHUA O0YYAIOUIMMHKCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00sI3aHHOCTEH, yBaXKEHHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MPaBWIAX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATETHHOCTH MPU CO3JaHUU YUEOHBIX MPOEKTOB,
perieHn yueOHbIX 1 MTO3HABATENbHBIX 3a71a4, BHITOJIHCHUH XUMHUECKUX dKCIIEPUMEHTOB;

CITOCOOHOCTH TOHUMATh W MIPUHUMATh MOTHBBI, HAMEPEHHUS, JOTUKY U apTyMEHTBI IPYTUX
MIPY aHAJIN3e Pa3INYHBIX BUIOB YUeOHON AESITETbHOCTH;

2) MaTpUOTHYECKOTO BOCIIUTAHHUS:

LEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIe/IUI0 OT€UYECTBEHHOU XUMUU;

YBaXEHHUSI K MPOIIECCY TBOPUECTBA B 0OJIACTH TE€OPUH U MPAKTUYECKOTO MPUMEHEHHSI XUMUH,
OCO3HAaHUS TOTO, YTO AOCTH)KEHUS HayKU €CTh Pe3yJbTaT JJIUTENbHBIX HAOIIOACHUN, KPOOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPYAA YUEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B OJYYCHUHU U MOCIIEIYIONIEM aHAIN3e HHPOPMALIUU
0 MIEPEAOBBIX TOCTHKECHUAX COBPEMEHHON OTCUECTBEHHON XUMHUU;

3) yXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYalluH, CBA3aHHbBIE C XUMHUUYECKUMHU SIBICHUSMH, M IPUHUMATH
OCO3HaHHbBIE PEIIeHNUs, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

FOTOBHOCTU OILIGHUBAaTh CBOE IMOBEACHHE M IIOCTYIKM CBOMX TOBAapHUIIEH € TMO3UIMIMA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMUpPOBaHUS KYJIBTYPbI 3110POBBSI:

NOHMMAaHMUS LEHHOCTeH 310poBOro W 0Oe30macHOro obOpa3za KHU3HHM, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PU3NYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOJTr0IeHHsI TPAaBUIT O€30IIaCHOTO OOPAIEHHS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KH3HU
U B TPYAOBOH eATEIbHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI HHAUBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MaCHOr0 NTOBEICHUS
B CUTYaIIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJIEICTBUN W HENPUSTHUS BPEOHBIX NPUBBIYEK (YMOTpEOJIICHUS alKOroJs,
HapKOTHUKOB, KYpEHMUS);

5) Tpy10BOTO BOCITMTAHUS:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEJOBATEIBCKOW  JCSITEIbHOCTH,
OOIIIECTBEHHO TTOJIE3HOM, TBOPUECKOH U APYTHX BUAAX JIESATEIHHOCTH,

YCTAaHOBKM Ha AaKTHBHOE YydYacTHE€ B pEIIEHUM MPaKTHUECKUX 3a/lad COLMaIbHOMN
HaMpaBJIEHHOCTH (B paMKax CBOETo KJlacca, MIKOJbl);

MHTEpeca K NPaKTHYECKOMY U3YUEHUIO0 Mpodeccuil pa3inyHoOro pojaa, B TOM YHCIIEe Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAaHUH M0 XUMHH;

YBa)KEHU K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MHIUBUAYAILHOW TpaeKTOpuu oOpa3oBaHus, Oymymieit
npodeccuy M peann3anuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C yYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 9KOJIOrMYECKOTO BOCITUTAHUS:

HKOJIOTHYECKHU 11€7I€CO00Pa3HOTr0 OTHOIIEHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHUMAaHMA TJI00aJTBHOTO XapakTepa HKOJOTHYECKUX MpOoOIeM, BIMSHUS SKOHOMHUYECKHUX
MIPOIIECCOB HAa COCTOSIHUE MPUPOIHON U COIIMATIBHOM Cpeibl;

OCO3HAHMS HEOOXOJWMOCTH HCIOJIb30BaHUS JAOCTIKEHHI XUMHUU U PEUICHUS BOIPOCOB
paMoOHATBFHOTO TPUPOIOTIONH30BAHUS;

AKTUBHOTO HETIPHUSTHS JIEHCTBHN, MPHHOCIIIUX BpEI OKPY)KAIOMIEH NPUPOIHOIN cpene,
YMEHHUSI TIPOTHO3HPOBATH HEOJIATONPHUSATHBIE HSKOJOTHYECKHE TITOCIEACTBUS TPEAPHHAMACMBIX
JNENUCTBUN U NIPEAOTBPAIIATh UX;

HAJIMYMA Pa3BUTOrO HKOJOTMUYECKOTO MBIIUICHHUS, SKOJIOTHYECKOH KYJIbTYpPbI, OIBITA
NESATENbHOCTH  SKOJIOTUYECKOH  HalpaBIEHHOCTH, YMEHHMS PpPYKOBOJCTBOBATHCS UMH B
M03HABATEIbHOM, KOMMYHUKAaTUBHOM M COIMAIHON MPAKTHUKE, CHOCOOHOCTH M YMEHHs aKTHBHO
MPOTHBOCTOATH UJICOIOTHH XeMo(poOunu;

7) IEHHOCTH HAYYHOTO MO3HAHHS:



c(hOpPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOILECTBEHHOM MPAKTUKH;

MOHMMAHUS CHEIM(PUKA XUMUU KaK HayKd, OCO3HaHHWsI e€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH IEIOCTHOTO TMPEJICTaBICHUsI 00 OKpYyKaroIeM
MHpE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TIO3HAHUHU MTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH
po0JieM CoOXpaHEHHUs MPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOM IMBWJIM3AIMU: B €8
T'YMaHUCTHYECKOW HAMpaBJICHHOCTH M BAXKHOW POJM B CO3JaHMM HOBOH 0a3bl MaTepHaTbHOU
KYyJbTYPBI, PEHICHUU TIOOAIBHBIX TPOOJIEM YCTOWYMBOTO PA3BHTUS YEIIOBEUECTBA — CBHIPHEBOM,
JHEPreTHYECKOH, MUIIEBOIN 1 SKOJIOTHYECKON 0€30MIaCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECTICUCHUN
YCIIOBUH YCIIEITHOTO TPYAa U SKOJIOTHUECKHA KOM(MOPTHOM KU3HU KXKIOTO WICHA O0IIEeCTBa;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TIOHMMAHUS CYIIHOCTA METOJIOB  TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJMydYaeMble 3HAHUS IS
aHann3a U 00BSICHEHHS SIBJICHUN OKPYKAIOIIET0 MUPa U MPOUCXOSAIIUX B HEM U3MEHEHUN, YMEHUS
nenath 00OCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOLIUXCS JAaHHBIX C LEIbIO
MOJIy4€HHUS JJOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIb30BaTh XUMUUECKUE 3HAHUS ISl PEIIeHUs MpooOiieM B
peabHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MMO3HAHUIO M UCCIIEIOBATEIBCKOM JACSITEIIbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IMOJIYYEHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3ZHEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSM TPy/1a B Pa3IMUHBIX cepax MpoPecCHOHATHHON AeITeTbHOCTH.

MetanpeaMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTO MpenMeTa « XUMHUsD) Ha YPOBHE CPETHETO
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HauUMMBbIE IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA MEXAUCIUIIIIMHAPHBIE
(MeXTpeMeTHbIE) 00IeHAYYHBIE TTOHSTHS, OTPAKAIOIIUE 1IETIOCTHOCTh HAYYHOW KapTUHBI MUpPA U
cnenuduKy METOJ0B TO3HAHHUA, MCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPTUsI, SABJICHHUE, TTPOIIECC, CUCTEMA, HAYUHBIN (paKT, TPUHITUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKO0H,
TeOopHs, UCClIeIOBaHNe, HAOIOACHIE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpcaJabHbIe yueOHbIe AecTBUs (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITUBHbIE),
obecnieunBaromue GopMUpOBaHUE (PYHKIIMOHATHHONW TPAMOTHOCTH U COIUATBHON KOMIIETEHIIUU
o0yJarouxcs;

CIOCOOHOCTh ~ OOYy4YaIONIMXCSl  WCIOJNBb30BaTh  OCBOEHHBIE  MEXAHCIMILTUHAPHEIE,
MHPOBO33PCHUECKHE 3HAHUS W YyHUBEpPCAIbHBIC Yy4deOHBIC JEHCTBUS B IIO3HABATCIIbBHOW U
COLIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMH y4eOHBIMHU
MMO3HABATEIbHBIMA, KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

OBnazieHre YHUBEPCATbHBIMU YUYEOHBIMU MMO3HABATETLHBIMU JCHCTBUSIMHU:

1) 6Ga30BbIC JIOTHYECKUE ACHCTBUS:

CaMOCTOSITENNbHO (OPMYJIUPOBATh M AaKTyaJU3UpOBaTh MpoOIeMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTpENEeNATh IeNU JeATCTbHOCTH, 3aJlaBas THapamMeTpbl W KPUTCPUH WX JIOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITCIHPHOCTU C TTOCTABICHHBIMHU IICIISIMH;



UCIIOJIb30BaTh IMPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBILUIEHUS — BBIICIATH
XapakTepHble IPU3HAKM TOHATUH M  YCTAHaBIMBaThb UX B3aMMOCBSA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MTOHATHUS JJIs1 OOBSICHEHHS OT/ICIIBHBIX (PAKTOB U SIBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIS KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIIHI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIAYKTHUBHbIC, 1eAyKTUBHBIE, [10 aHAJIOI'MH), BBISABIAThH
3aKOHOMEPHOCTH U INPOTUBOpEYUsl B PACCMATPHUBAEMBIX SIBICHUSX, (OPMYJIHPOBATH BBIBOJBI U
3aKJIIOYCHUS;

IPUMEHSTHh B IIPOLIECCE IMO3HAHUS, UCIOJIb3YyEMblE€ B XMMHM CHUMBOJMYECKUE (3HAKOBBIE)
MOJIENIH, MPEoOPa30OBBIBATh MOJICIBHBIEC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XuMu4eckas (opMmyia, YpaBHEHHE XUMHUYECKOW pEakuuu — 0Py  pelIeHUuH y4eOHBIX
[I0O3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS AJIs
BBISIBJICHUS XapaKTE€PHBIX MPU3HAKOB U3YYaeMbIX BEILECTB U XUMUYECKUX PEaKIHi.

2) 6a30BbIC HCCIIEIOBATEIBCKUE ICHCTBUSL:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELIECTB U XUMUUECKUX PEAKIIN;

dopMynMpoBaTh LE€AM M 3aJaud MCCIEJOBAaHUS, WCIOJb30BATh IIOCTABJIEHHbIE U
CaMOCTOSITENTFHO C(HhOPMYITUPOBAHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHUS ¥ OCHOBBI JIJIS
(bopMHUpPOBaHUS THITOTE3HI 110 MPOBEPKE NMPABUIIEHOCTH BHICKA3BIBAEMBIX CYXKICHU,

BJIQ/IETh HaBBIKAMM CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA M IPOBEIEHUS YUYECHHUYECKHX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAONIOAATh 3a XOJIOM IIPOIECCa, CaMOCTOSITEIIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OpPMYIHPOBATH OOOOLIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCClIeOBAaTeNbCKOM M TMPOEKTHOW JIeATEeNIbHOCTH,
HPOSIBJISITh  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIICHUs
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

3) pabota ¢ uHpopmarueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HH(OpMaIuy (Hay4yHO-TIONYJIsIpHAsl IUTEpaTypa
XUMHUYECKOTO COJep’KaHus, CIpaBOYHble T1ocodusi, pecypcel HHTepHera), aHaIUM3UPOBATH
MH(OPMAIINIO pa3IMYHBIX BUIOB U (POPM MIPEICTABICHHS, KPUTHUECKHU OLIEHUBATh €€ I0OCTOBEPHOCTh
U HEMPOTUBOPEUYUBOCTE;

(dopMyIMpOBaTh 3ampOCHl M MPUMEHSATHh pa3IMYHble METOIbl NPU TOHCKE U O0TOOpe
uHpopMaluu, HeOOXOUMOM [T BBIMOJHEHHS YUeOHBIX 33a]1a4 ONPeIeIEHHOTO THIIA;

nproOpeTaTh OIBIT HCIOIB30BaHHUS HH()OPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH W
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (QOpMY MpeAcTaBiieHUs HHPOpMAIUHU (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIbI, PUCYHKU U IPYTHE);

UCMOJIb30BaTh HAyYHBIH S3bIK B KauyecTBE CpEACTBA NpuU paboTe ¢ XHUMHUYECKOi
uHpopManre: TPUMEHITh MEXIpeAMETHbIE (PU3NUeCKUe U MaTeMaTHYeCKHe) 3HAaKU U CUMBOJIBI,
(bopmyIbl, a00peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBnajgeHue yHUBepcaIbHBIMU KOMMYHUKAaTUBHBIMU JICHCTBUAMU:



3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCY)XKIAaeMOM TEMBI B XOJ€ AMAIOra H/WIN AUCKYCCHH,
BBICKa3bIBaTh  HUAEH, (HOPMYITUpPOBaTh CBOM  MPEUIOKEHUS  OTHOCUTEIIHO  BBITOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C NPE3CHTAlMed pe3yJIbTaTOB IO3HABATEIBHON MEATEIBLHOCTH, MOITYYEHHBIX
CaMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUH XUMHUYECKOIO SKCIIEPUMEHTA,
IPAKTUYECKOH PabOThl MO0 MCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaju3alld y4eOHOro
npoekTa ¥ (OpMyJIUpOBaTh BBIBOABI IO pe3ysbTaTaM IMPOBENEHHBIX MCCIEIOBAHUN ITyTEM
COIJIACOBaHUS MO3ULUHI B X07€ 00CYKAEHUS 1 0OMEHAa MHEHUSIMH.

OgnajieHne YHUBEPCATbHBIMH PETYJISTUBHBIMH JICHCTBUSMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBISATH CBOK II03HABATENIbHYIO JAESTEIbHOCTD,
ompenenss e€ HeNd W 3aJaud, KOHTPOJIMPOBATH W IO MEpe HEOOXOTUMOCTH KOPPEKTHPOBATH
NpeJUlaraéMblii aJITOPUTM JICHCTBUI TIPU BBIMOJHEHUHM YYEOHBIX U HCCIIEAOBATENILCKUX 3ajad,
BbIOMpaTh Haubosiee F3PPEKTUBHBIN CIOCOO UX pelIeHUs C YYETOM HOJY4YeHMs HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIMSIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAMOAHANIN3a M CAMOOLICHKH.

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOTPAMMBbI CPEIHEr0 O0IIero 00pa3oBaHus 110 XUMUHU
Ha 0a30BOM YPOBHE OPHEHTUPOBAHBI HA 00ECTICUCHHUE MPEUMYIIIECTBEHHO 00111€00pa30BaTeIbHON U
OOIIEKYIbTYpHOU MOArOTOBKH oOOydaronmxcsi. OHM BKJIIOYAIOT CrenUpUYecKue s yueOHOTo
npeaMera « XuMUs» Hay4YHbIE 3HAHUS, YMEHHSI U CIIOCOOBI ICHCTBHIA IO OCBOSHHIO, MHTEPIPETAIINN
U Tpeo0pa30BaHUI0 3HAHWHN, BHIIBI JCSITEIHHOCTH MO MOJYYCHHUIO HOBOTO 3HAHHUS U NMPUMEHEHUIO
3HaHUI B pa3jMyHbIX Y4YEOHBIX U pEaJbHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C XHUMHUEH. B
porpaMMe Mo XMMHUU MPeIMETHBIE Pe3yIbTaThl IPEJICTABIEHBI 10 T0/1aM U3yUYCHHSL.

K xonny oOyyennms B 10 kJacce mnpeaMeTHbIe pe3yabTaTbl OCBOCHHS Kypca
«Oprannyeckasi XHUMHsD» OTPAKAIOT:

c(OPMHPOBAHHOCTh MPEACTABIECHUI 0 XMMUUYECKON COCTABISIONIEH €CTeCTBEHHO-HAYyYHOH
KapTHHBI MHpa, POJM XUMHH B TIO3HAHUM SIBICHUH NPHUPOABI, B (OPMHUPOBAHUM MBIIUICHUS U
KyJbTypbl JIMYHOCTH, €€ (YHKIMOHAIGHOW T'PaMOTHOCTH, HEOOXOAWMOW JJsi pEUIeHHUs
MPAKTUYECKUX 3a/lad M D3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpeJe;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUHN, KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATAIOIINE MOHATHUS (XMMUYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToma,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHIIATEIbHOCTh, XUMHUYECKasi CBSA3b, CTPYKTYpHas (opmyia
(pa3BépHyTas M COKpaIl€HHAas), MOJIb, MOJIIpHas Macca, MOJIAPHBIN OOBEM, YIJIEPOAHBIM CKeleT,
GyHKIHMOHANBHASL TPYIIA, PAaTUKal, W30MEpHsS, H30MEpbl, TOMOJOTHYECKHUH pSl, TOMOJIOTH,
YIJIEBOOPOAbI, KHUCIOPOA M a30TCOAEpIKAIIUe COEAMHEHMS, MOHOMEp, IMOJUMEpP, CTPYKTYypHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSTMHEHMS);

TEOpUU U 3aKOHBI (TeopHusi CTpoeHHsl opranumyeckux BemectB A.M. byriepoBa, 3akoH
COXpaHEHHS MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH;

MHUPOBO33PEHUYECKHUE 3HAHUSL, JIeKalllie B OCHOBE MOHUMAHMsI IPUUYUHHOCTH U CUCTEMHOCTH
XMMUYECKHX SIBJICHUH, (AKTOJIOIMYECKHE CBEICHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30I1aCHOM HCIIOJIb30BaHUM BA)XKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U IPaKTUYECKOH
JesTeIbHOCTH YEJIOBEKa;



c(OpPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC IPU3HAKH MTOHATHH, yCTaHABINBATD UX
B3alMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIME MOHATUS I[P ONMCAHMM COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIb30BATH XUMHYECKYI0 CHMBOJHUKY JJISi COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpALIEHHOM) (POpMYJT OpraHMYECKUX BELIECTB U
YPAaBHEHMHM XMMHMUYECKUX PEAKLUM, U3rOTABIMBATE MOJEIM MOJIEKYJ] OPraHMYECKHX BEILECTB I
WUTIOCTPALIMM UX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABJIMBATh MPUHAUIEKHOCTh M3YUEHHBIX OPIaHUYECKHUX
BEIIECTB 0 X COCTaBY M CTPOSHUIO K ONPEIeIEHHOMY KJIACCy/TpyIINe COeqUHEHUH (YTIIeBOIOPOIBL,
KHCIIOPOJI M a30TCOJEpIKAIlME€ COECIUHEHUS, BBHICOKOMOJIEKYJISIPHBIE COEIMHEHUs), JaBaTb UM
Ha3BaHUs 1O cuctemarudeckoii Homenkmatype (IUPAC), a Ttakke NpUBOAWUTH TpPUBUAIBHBIC
Ha3BaHMs OTJENbHBIX OPraHMYECKUX BEUIECTB (ITUJIEH, NPONMWIEH, AllETUJIEH, 3TUJICHIJIMKOJIb,
rIuieput, ¢eHon, ¢GopManbAerull, aueTaabAeru]l, MypaBbUHas KHUCIOTAa, YKCYCHas KHUCIIOTA,
OJIEMHOBAs! KMCIIOTA, CTEApUHOBAsl KUCIIOTA, TIII0K03a, (PPYKTO3a, Kpaxmal, HeJIrI103a, MIULIUH);

Cc(OPMHPOBAHHOCTh YMEHMS OIPEICNATh BUIbBl XMUMHUYECKOHM CBA3M B OPraHUYECKHUX
CoeIMHEHUsX (OMHApHbIE U KPAaTHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI NPUMEHATH IOJOXKEHUS TEOPUM CTPOCHHUS OPraHUYECKUX
BeuiectB A.M. bytnepoBa st 0OBSICHEHMS] 3aBHCHUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh yMEHUH XapaKTepH30BaTh COCTaB, CTPOCHHE, (UIUIECKUE u
XMMHUYECKHE CBOMCTBA TUIMYHBIX NPEACTABUTEIEH pPa3IMYHBIX KJIACCOB OPraHUYECKHX BEILIECTB
(MetaH, 9TaH, STUJICH, MPOMUIIEH, alleTHIIeH, OyTaaueH-1,3, metunoyraauen-1,3, 6eH3011, METaHO,
3TAaHOJI, ATUJICHIVIMKOJIb, TIHULIEPHH, (DEHOJ, aleTadbAeru], MypaBbHHas W YKCYCHas KHCIOTBI,
IJII0K03a, KpaxMal, [eJUTi0/103a, aMUHOYKCYCHAsl KUCIIO0Ta), UIUTFOCTPUPOBATh TEHETUYECKYIO CBSI3b
MEXJIy HHMH YPaBHEHMSMH COOTBETCTBYIOIIMX XUMHUYECKMX PpEaKUUHd C HCIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYII;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHHUKHU YTJIEBOJOPOIHOIO ChIpbsl (HEDTB,
MPUPOJHBIN Ta3, Yrojb), crnocoObl UX MepepabOTKU W MPaKTUUYECKOE MPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OpPMHPOBAHHOCTb YMEHUI MPOBOANUTH BBIYMCICHUS [0 XUMUYECKHM YpaBHEHHSIM (Macchl,
00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA MIIM MPOIYKTa peakui IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOIO U3 UCXOIHBIX BEIIECTB WJIM IPOAYKTOB PEAKIMH);

c(OPMHPOBAHHOCTh YMEHHMH BIJIQJETh CUCTEMOH 3HaHUIl 00 OCHOBHBIX METO/aX HAyYHOTO
MO3HAHUS, UCIOIb3YEMbIX B XUMUU MTPU U3yUEHUH BEIIECTB U XUMUYECKUX sBJIEeHUH (HaOI0eHue,
U3MEpeHHue, HKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS IS
MPUHATHUST PEIIEHUN B KOHKPETHBIX >KM3HEHHBIX CHUTYallUAX, CBA3AHHBIX C BELIECTBAMH U HX
MIPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHMH COOIOAATh MpaBHJa MOJb30BaHUS XUMHYECKOW MOCYION H
n1a00opaTOpHBIM 00OpPYIOBAHUEM, a TaK)Ke MpaBUiia 0OpallleHHs] C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATH M BBIMOJIHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpalleHuss OpraHMYeCKUX BEIIECTB IIPU HArpeBaHUM, IMOJYUYEHHME STUIIEHA U U3Yy4YCHHE €ro
CBOMCTB, KaYECTBEHHBIC PEAKIIMM OPraHMUYECKUX BEIIECTB, JIEHATypalys OEIKOB INpU HarpeBaHUHU,



[[BETHBIE PEAKIMH OCTKOB) B COOTBETCTBUH C MIPABUIIAMU TEXHUKU 0€30MacCHOCTH MPHU OOpaIIeHUH ¢
BEIIECTBAMH M JIa0OpPaTOPHBIM 00OpPYJOBaHHEM, MPEIACTABIATh PE3YJbTaThl XHUMHUYECKOTO
SKCIEpUMEHTa B (pOpMe 3aIiCH YPAaBHEHUI COOTBETCTBYIOIIMX PEAKIHA U (POPMYyINPOBATH BHIBOIBI
Ha OCHOBE 3TUX Pe3yJIbTATOB;

C(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3UPOBATh XHUMHUYECKYHO0 HMH(OpMAILHIO,
MOJIy4aeMyo U3 pa3HbIX UCTOUYHHKOB (CpeAcTBa MaccoBoi MH(popMaluu, UHTepHET U Apyrux);

Cc(OPMHPOBAHHOCTh yYMEHUH COOJIIOJAaTh IpaBUa 3KOJOIMYECKH LIEeJIeco00pa3HOro
MOBEJCHUsI B OBITY M TPYJIOBOM JEATEIbHOCTH B LEJIAX COXPAaHEHMsI CBOEro 3J0pOBbs U
OKpY’Kaloled MPUPOTHON Cpeabl, OCO3HABATh ONACHOCTh BO3JCHCTBHS HA JKUBBIE OPTraHU3MBI
OIpeeNEHHBIX OPraHUUYECKUX BEUIECTB, IOHMMAs cMbich nokazarens IIIK (nmpenenbHo qonyctumon
KOHIICHTPALIMH ), TIOSICHATh Ha MPHUMEPax CIOCOOBl YMEHBIICHHUS M MPEIOTBPAIICHUS UX BPEIHOTO
BO3/CHCTBUS HA OPraHU3M YEJIOBEKa;

JUId O00yYaroIuXcs C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbSI: YMEHHUE INPUMEHATh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBIICHUIA;

JUISL CJIENIBIX M CIa0OBUIAIIMX OOYYaIOLIMXCS: YMEHHE MCIOJIb30BaTh PENbe(HO TOUCUHYIO
cucreMy obo3HaueHui JI. bpaiins 1uist 3anucu XumMuyeckux Gopmyi.

K xonny odydenusi B 11 kjacce npeaMeTHble pe3yJbTaThl 0CBOeHUsI Kypca «O0mas u
HeOpraHuvecKkasi XUMHUs» 0TPaKaIoOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XMMHUYECKON COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpPa, POJM XUMHH B TO3HAHWM SBICHWHA MPHPOIBI, B (HOPMUPOBAHHH MBIIUICHUS U
KyJbTypbl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM [ pelleHus
NPAKTUYECKUX 337ady M OSKOJIOIMYECKHM OOOCHOBAaHHOI'O OTHOLIEHHMS K CBOEMY 3[0pPOBBIO U
MIPUPOIHOM CpEJIE;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHUHN, KOTOpasi BKJIIOYAET:

OCHOBOIOJIATAIOIIME TOHITUS (XUMHYECKHIA SIEMEHT, aTOM, U30TOII, S-, P-, 0- AEeKTPOHHBIE
opOuTalmm  aromMoB,  HMOH,  MOJEKyJa, MOJb,  MOJSIpHBIA  O0BEM,  BaJCHTHOCTH,
AJIEKTPOOTPHUIIATEIEHOCTh, CTETIEHb OKUCJICHUS, XHMHYeCKas CBs3b (KOBAJICHTHAs, WOHHAs,
METaJUTNYECKas, BOJOPO/IHAs), KpUCTAIUIMYECKAs PEIIETKA, THITBI XUMHUECKUX PEaKIfii, pacTBop,
AIIEKTPOJIMTHI, HEINIEKTPOIHUTHI, HIIEKTPOIUTHUECKAS TUCCOIMALUS, OKHUCIUTENh, BOCCTAHOBUTEIID,
CKOpPOCTh XUMUYECKOM peaklnu, XUMHUECKOE PABHOBECHE);

TEOPUM M 3aKOHBI (TEOpPHs AIIEKTPOIUTUYECKOM AHMCCOLUAlMU, MEPUOJUYECKUN 3aKOH
JI.U. MenpeneeBa, 3aKOH COXpaHEHHUsI MACChI BEILIECTB, 3aKOH COXpAaHEHUs U ITPEBpAIlleHUs SHEPTUU
IPU XUMHUYECKUX PEAKIMAX ), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XMMUHU, MUPOBO33PEHUECKHE
3HaHUS, JeKallie B OCHOBE NMOHUMAaHHS NMPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(aKTOJOTHUECKUE CBEICHUS O CBOWCTBAX, COCTaBEe, MOJyYEHUH W O€30MacHOM HCIOJIh30BAHUU
BaXHEUIIINX HEOPTAHWYECKHUX BEIIECTB B OBITY U MPAKTHIECKOW JESITETPHOCTH YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBISIBIIATH XapaKTEPHbIC TPU3HAKH MOHSATHH, yCTaHABIUBATH UX
B3aMMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIONIUE MOHATHS TPU ONMUCAHUN HEOPTraHUYECKHX BEILECTB
U UX MpEeBpalICHUH;

c(OPMHPOBAHHOCTh YMEHHUH HCHOJIb30BATH XUMHUYECKYI0 CHMBOJHUKY JJISi COCTABICHHS
(opMyJT BEIIECTB M YpaBHEHUI XMUMHUYECKHX pEakIuid, cucteMaTrnueckyto Homenkinarypy (IUPAC)
U TPUBHAJIbHbIE HA3BaHMS OT/AEIbHBIX HEOPIaHWYECKUX BEILECTB (YrapHbIN Ia3, YIJIEKUCIBbIA ras,
aMMHMaK, raiiéHasi U3BeCTb, HeralléHas U3BeCTb, IUThEBas COJa, MUPUT U JPYTHUE);



c(OpPMUPOBAHHOCTh YMEHUI ONPEIENISITh BAIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHX
3JIEMEHTOB B COCJAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XMMUYECKOW CBs3M (KOBaJICHTHAs, MOHHAS,
MeTaJuIMuecKasi, BOJOpPOAHAs) B COCAUHEHHUSAX, TUIl KPUCTALIUYECKON PEMIETKH KOHKPETHOTO
BEILIECTBA (aTOMHAsi, MOJIEKYJIApHAs, HOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBopax HEOPraHMYECKUX COCIMHEHHUIA;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh IPUHA]IEKHOCTh HEOPTraHMUECKUX BEILIECTB 10
UX COCTaBy K OIpeneiaEHHOMY Kiaccy/Tpynne COeAMHEHUU (TpOCThie BEIIeCTBA — METAJUIbl U
HEMETAaJlJIbl, OKCH/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH paCKPBIBATh CMBICI TIepuoanydeckoro 3akoHa J[.1. MenneneeBa
U JICMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIBHYIO H MPOTHOCTUYECKYIO (DYHKITHH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh FJICKTPOHHOE CTPOCHUE aTOMOB XUMUYECKUX
anemeHToB 1-4 nepuono Ilepuoamueckoit cuctembl xumudeckux snementoB [[.M. Menpeneena,
UCIIOJIB3YsI MOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTATINY», «IHEPTETHUYECKUE YPOBHM», OOBSICHSTDH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMUYECKUX JIEMEHTOB M MX COCIWHEHHUI MO Mepuojaam u
rpynnam [lepuonudeckoii cuctembl xumuueckux snemeHToB .M. Mennaeneesa;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBONCTBA
HEOPraHUYECKHX BEIIECTB PA3IUYHBIX KJIACCOB, TOATBEPKIATh CYIIECTBOBAHUE T€HETUUECKON CBSI3U
MEXy HEOPraHMYECKHUMH BEIIECTBAMU C MOMOIIBIO YPAaBHEHUM COOTBETCTBYIOIIUX XWMHUYECKHUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DHUIIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IUYHBIM
MpHU3HAKaM (YUCITy U COCTaBy pPearupyroluX BEHIeCTB, TeIIOBoMY 3D (eKTy peakinu, n3MEHEHUIO
CTETEeHeW OKUCIICHUS IIEMEHTOB, 0OpPaTUMOCTH PEAKINH, YIACTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHUS PEAKIU pa3NTUYHBIX THIIOB, MOJTHBIE U
COKpalI€HHbIE ypaBHEHHUS PEaKIUii MOHHOTO OOMEHa, YYHTHIBas YCIOBUS, WPHU KOTOPBIX STHU
peakuu UAyT A0 KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUM MPOBOAUTH PEAKITUH, MOITBEPKAAIOITNE KaYeCTBEHHBINH COCTaB
Pa3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPaxX HEOPTAaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKPBIBATH CYIIHOCTh OKHCIHUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJICKTPOHHOTO OaaHca ATHX PEeaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOW PEaKiuu OT
pa3IMYHBIX (PaKTOPOB; XapaKTep CMEIICHHSI XHMHUECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO
BozaeictBus (mpunuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh XUMHUYECKUE MPOIIECCHI, JISKAITUE B OCHOBE
MPOMBIIIJICHHOTO ~ TIOJIYYeHHUS CEPHOM KHCIOThI, aMMHakKa, a Takxke CHOPMUPOBAHHOCTH
MpEeACTaBICHUN 00 OONMUX HAyYHBIX MPHUHIUMIAX M SKOJOTUYECKHX MpoOjIeMax XHMHUYECKOTO
MIPOM3BOICTBA;

c(OPMUPOBAHHOCTh yYMEHHMI TIPOBOJUTH BBIYHCICHUS C HCIOJB30BAHUEM TIOHSATHUS
«MaccoBasi JI0JIsl BEIIECTBAa B PACTBOPE», 00BEMHBIX OTHOIICHHUH ra30B MPU XUMHUUYECKUX PEaAKIIHSIX,
Macchl BeIIeCTBa WM 00BbEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce UM O0BEMY
OJTHOTO U3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, TETIUIOBOTO A (eKTa peakliui Ha OCHOBE 3aKOHOB
COXpPaHEHHUS MacChl BEUIECTB, MPEBPALLIEHUS M COXPAHEHUS SHEPTHH;



c(OpPMUPOBAHHOCTh YMEHHUI COOIOIATh MpaBWIa MMONTH30BAHUS XUMHUYECKOH IMOCYION U
1abopaToOpHBEIM 00OPYJIOBAHHEM, a TaKXKe MpaBWJIa OOpAIIECHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh yMEHUU IUJIAHHUPOBATH W BBHIMOTHITH XUMHUYECKUH DKCIEPHUMEHT
(paznoskeHue mepoKcuaa BOAOPOJa B MPUCYTCTBUU KaTalIU3aTopa, ONpeAesiCHUE CPeibl pacTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCATHHOIO MHIUKATOPA, BIMSHUE PAa3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON peakiuy, peakliuid HOHHOIO0 0OMeHa, KaueCTBEHHbIE PeaKuu Ha Cylbdar-, kKapOoHaT-
U XJOPUI-AaHUOHBI, HAa KAaTHOH aMMOHHsS, PELICHUE SKCIEPUMEHTAIbHBIX 3aJad II0 TeMaMm
«Metaimey U «HeMeramiabl») B COOTBETCTBMU € IMpaBUJIAMU TEXHUKH O€30MACHOCTU NIpU
oOpalleHny C BEHIeCTBAMH M JIaDOpaTOpHBIM 0OOPYAOBAaHHEM, MPEACTABIATh pPE3yJIbTaThl
XUMUYECKOTO JKCrepuMeHTa B (¢GOpMe 3aluch YpPaBHEHUH COOTBETCTBYIOIIUX PEAKUUNA H
(hOopMyJIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYI HH(MOpMAIIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAacCOBOI KOMMYHUKauu, THTepHET U Ipyrux);

c(OpMUPOBAHHOCTh yYMEHHMH COOJIIOJIaTh TMpaBWJIa SKOJOTHYECKH I[eJIeCO00pa3HOro
MOBECHUA B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX COXPAHEHHUS CBOETO 3/I0pOBbI U
OKpY>Kalollle MPUPOAHON Cpelibl, OCO3HABATH OIACHOCTh BO3JCWUCTBUA HA YKUBBIC OPraHU3MBbI
onpeneaEHHBIX BeIIecTB, MoHuMas cMbica mokasarens [1JIK, moscHsaTe Ha mpumepax crocoOb
YMEHBIIICHUS U MIPEAOTBPAIIEHHUS UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEJIOBEKA;

JUISE OOYYarOIIMUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBS: YMCHHE TPHMCHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHIA;

JUTSL CTIETIBIX M CA0OBUIAIIMX OOyYaIOIIUXCS: YMEHUE HCIONIb30BaTh PENbe(HO TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins qiist 3anucu xumudeckux GopMyl.

TEMATUYECKOE IJIAHAPOBAHHUE YYEBHOI'O NPEIMETA «XUMMSDH»
(FA30OBbIM YPOBEHD)
10 k1acc. Oprannyeckasi XuMHsl

Kou-Bo dyiekTpoHHbIe (UM(pPOBbLIE)

HaumeHoBaHue pa3jiesioB H TeM IPOrPaMMBbl
4acoB o0pa3oBaTejbHbIe PecypChl

Paznen 1. Teopernueckue 0OCHOBBI OpraHnyeckoil xumuu (3 4)

Tema 1. IlpeamMer opraHuYecKoW XUMHH. http://school-
Teopus XMMHYECKOro CTPOEHMA collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

OpPraHuYecKuX coeIuHeHu

Pa3nen 2. Yraesogopoabr (12 )

Tema 2. [IlpeneibHble YIiIeBOJOPOAbI — http://school-
ATKAHBI collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

Tema 3. HenpeaeabHble
aJIKeHbI, AJIKaJMeHbl, AJIKHHbI

YIJIEBOIOPO/IbI:

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 4. ApomaTn4eckue yrjieBoopo/bl

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 5. ITIpupoanbie
yIJ1eBOAOPOAOB M MX NepepadoTka

HCTOYHHUKHU

http://school-collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Pazpgen 3. Kuciopoacoaep:xanue opraHum4ecKu

e coequuenust (12 1)

Tema 6. Ciuptbl. ®eHoJI

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 7. Aubaeruabl. KapOooHoBble KHCJIOTBI.
Caoxubie 3¢pupsbl

http://school-collection.edu.ru
http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 8. YrieBoanl

http://school-collection.edu.ru

http://www.chemnet.ru

http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Pasnen 4. A3zorcoaep:kaiiue opraHuvecKue coefuHeHus (3 1)

Tema 9. AMUHBI. AMMHOKHUCJIOTHI. beJIkn

3

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chemnet.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/

Pa3nen. 5. BeicokoMoJieKyJIsipHbIe coeTuHenus (2 1)

Tema 10. IlnacTtmaccsl. Kayuyku. BosiokHa

2

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Pe3eps

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

OBIIEE KOJJIMYECTBO YACOB
[TPOT'PAMME

10

35

11 kaacc. O01u1asi M1 HEOPraHU4YeCKasi XMMHS

HaumenoBanue pa3aesioB 1 TEM IPOrpamMmabl

KoJ-Bo
yacoB

JyiekTpoHHbIE (LIU(pPOBLIE)
o0pa3oBaTe/bHbIE PeCypChl

Pa3nen 1. Teopernueckue ocHOBBI Xumuu (12 1)

Tema 1. Crpoenue atomos. Ilepunoanueckmii
3aKOH " Iepuoauyeckas cucremMa
xumunuyeckux iemenToB /I. U. MenaeneeBa (3

)

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 2. Ctpoenue BemecrBa. MHoroo6pasue
BeecTs (4 1)

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 3. Xumnueckue peakuuu (5 1)

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Pa3nen 2. Heopranuueckasi xumus (16 u)

Tema 4. Hemeransl (8 1)

http://school-
collection.edu.ru

http://www.chemnet.ru
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HaumenoBanue pa3aesioB 1 TEM IPOrpamMmal

Koa-Bo
4acoB

jexkTpoHHble (UH(poBbIE)
oOpa3oBaTejibHbIE pecypchl

http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Tema 5. MeTtanisl (8 4)

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Pa3gen 3. Xumus u xKu3Hb (4 u)

Tema 6. Xumus v ;ku3Hb (4 4)

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

Pe3eps

http://school-
collection.edu.ru

http://www.chemnet.ru
http://experiment.edu.ru

http://school-
sector.relarn.ru/nsm/

OBLIEE KOJIMYECTBO YACOB 11O
I[TPOTPAMME

35
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