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Paboyas nmporpamMma no yueOHOMY npeamMeTy «Xumus» (0a30BbI ypoBeHb) (IpeaMeTHas 001acTh
«EcTecTBeHHO-HaY4HBIE PEAMETHI») (Aajiee COOTBETCTBEHHO — MIPOTpaMMa 10 XUMUH, XUMHUS) BKIIOYAET
MOSICHUTEINIbHYIO 3aIUCKY, COJepKaHue OOydeHHs, TUIAHUPYEMbIe Pe3yIbTaThl OCBOCHHUS MPOTPAMMBI IO
XUMUH.

[TosicHuTeNbHAS 3aMuCcKa OTpa)kaeT OOIIME LN M 3aaydl W3yYeHHs] XMMHHU, XapaKTePUCTHKY
MICUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3y4eHUI0 00YJaloUIMMHCS, MECTO B CTPYKType y4yeOHOTO IUIaHa, a
TaKKe MOJXOJAbl K OTOOPY COAEp)KaHUs, K OINpPEICICHUIO IUIAHUPYEMBIX pPEe3YJIbTaTOB M K CTPYKType
TEMaTUYECKOT0 MJIAHUPOBAHUSI.

CopnepxaHue 00y4eHHs pacCKpbIBAET COJAEP)KATEIbHBbIE JIMHUM, KOTOpPbIE MNpearatoTcst s
00513aTEIILHOTO N3YYEHHSI B KXKIOM KJIaCcCe Ha YPOBHE CPEIHET0 00IIero oopa3oBaHus.

[Inanupyemble pe3yiabTaTbl OCBOGHMSI HPOrpaMMbl MO XMMHHM BKJIIOYAKOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIE PE3yNbTaThl 3a BECh IMEpUOJ OOyUeHHUs Ha YpOBHE CpeaHEro oliiero oOpa3oBaHMsl, a
TaKXKe MPeIMETHBIE IOCTHKEHUS 00YyJatonIerocst 3a KX bl T0/1 00ydeHHSI.

MNOSACHUTEJIBHASA 3AIIMCKA.

[Iporpamma 1Mo XMMHUH Ha YpOBHE cpelnHero oomiero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
TpeOOBaHUN K pe3yiapTaTaM OCBOEHMsI 00pa30BaTeNIbHON MpOrpaMMbl CpeAHero oOlmiero odpazoBaHuS,
npencraBieHHbix B @I'OC COO, ¢ yuérom Konuenuuu npenogaBaHusi yueOHOro npeamera «XUMHus» B
oOpa3oBaTeNbHBIX opranuzaiusx Poccuiickoii @enepanny, peaqu3yrolinX OCHOBHbIE 00pa3oBaTelIbHbIE
IIPOrpaMMbl, U OCHOBHBIX TIOJIOKEHUH (eiepalibHON paboueli mporpaMMbl BOCIIUTAHUS.

OcHOBY TOAXOJOB K pa3paboTKe MpOorpaMMbl 1O XMMHH, K OIMPEICICHHUIO OOIIeH cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTUS 00YYaIOIIKUXCS cpeicTBaMU yueOHoro mpeaMera «Xumus» st 10-11
KJlaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIeNnTyaidbHble mojoxkenuss DPIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeNiel, coAep:KaHMsl, pe3yiIbTaToB OOydeHuss U TpeOOBaHUN K YpPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

B cooTBercTBUUM C JaHHBIMU MOJIOKEHUSIMH ITporpaMMa 1o XuMuu (0a30BbIi ypOBEHb) HA YPOBHE
cpenHero o0miero oopazoBaHus:

yCTaHaBIWBAaEeT o00s3aTeNbHOE  (MHBAPUAHTHOE) TMPEAMETHOE  COJCp)KaHHWE, OMpenesseT
KOJIMYECTBEHHBIE U KAUECTBEHHBIE €r0 XapaKTEepPUCTHKH Ha KaXJOM JTale HU3y4YeHHUs NpeaMera,
IIpeJyCMaTpUBAeT MPUHLUIBI CTPYKTYPHUPOBAHMS COJEpXKAaHMS M pPACHpelesieHHs] €ro Mo Kiaccam,
OCHOBHBIM pa3zJieJlaM U TeEMaM Kypca;

Ia€T MpHUMEpPHOE paclpeleseHre Y4eOHbIX 4YacoB IO TEMaTHMUYECKHM pasjiellaM, PEKOMEHIyeT
IIPUMEPHYIO IOCIIEA0BATEILHOCT M3YUEHHUS OTAEIbHBIX TEM Kypca C Y4ETOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKH y4eOHOro Ipolecca, BO3pacTHhIX 0coOeHHocTel oOyyatomuxcest 10—
11 knaccos;

AT METOJMYECKYI0 HUHTEpIpeTalMio IeJeil H3ydeHus IpeaMeTa Ha YpPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHUCTEME CpeaHero oOmiero oO0pa3oBaHMs, COJAEPXKATEIbHON  XapaKTEpUCTUKH
IUTAHUPYEMBIX PE3y/bTaTOB OCBOCHMS 00pa3oBaTelbHON IpPOrpaMMbl cpeiHero oliiero oOpa3oBaHUs
(JIMYHOCTHBIX, METaNpPEeAMETHBIX, IPEMETHBIX), OCHOBHBIX BUJ0B YU€OHO-I103HABATEIbHOM €A TEIbHOCTH
oOyyaromerocsi o OCBOCHHUIO cojiepkaHus npeaMera. [Io BceM Ha3BaHHBIM MO3MLMAM B IPOrpaMMe IO
XUMUHU coOJIo/IeHa MPEEeMCTBEHHOCTh C (eaepanbHOi paboueil mporpamMMoil OCHOBHOTO OOIIEro
oOpa3zoBaHus o XUMHHU (U1t 8—9 KiaccoB 00pa30BaTeNIbHBIX OpraHu3aluii, 0a30BbIH YPOBEHD).

IIporpamMma 1mo XuUMHM SIBJISI€TCS. OPHUEHTHUPOM [yl COCTaBJIEHHsI paboyuX MpOrpamm, aBTOPHI
KOTOPBIX MOTYT IpPEUIOKHUTh CBOM IMOJAXOA K CTPYKTYPUPOBAaHUIO U IOCIEIOBATEIbHOCTH HM3Y4YECHUs
y4yeOHOTO MaTepHuaia, a Takke CBOE BMJICHME OTHOCHUTEIbHO BO3MOYKHOCTH BbIOOpa BapHaTUBHOM
COCTaBIIAIONIEH coJepKaHus IMpeaMeTa JOMOJHUTENBbHO K 00s3aTeNbHOM (MHBAapHAaHTHOM) yacTH €ro
COJIEpKaHusl.

Xumuueckoe 0o0pazoBaHME, MOJy4aeMoOe BBITYCKHHKaMHU 0011e00pa3oBaTeIbHON OpraHu3alu,
SBIISICTCS. HEOTHEMJIEMOM YacThl0 MX OOPa30BaHHOCTH M CIYXKUT 3aBEPILIAIOIIMM 3TalloM peajau3aluyd Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHOM CUCTEME XMMHYECKOTO
oOpazoBanus. KiroueBble 1EHHOCTM KacaloTCs IMO3HAHUS 3aKOHOB TPHUPOJBI, (OPMHUPOBAHHUS
MHUPOBO33PEHUSI U OOLIeH KyIbTyphl UEIOBEKa, a TaKXKe SKOJIOIMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3/I0pPOBBIO U IPUPOIHOM cpene. PeanuzyeTcs xumuueckoe oopazoBaHue 00yJaronuxcsi Ha ypoBHE
cpeaHero ooéuiero oopa3oBaHUs CPEICTBAMU Y4EOHOTO MpeaMeTa «XUMHs», COAepKaHue U MOCTPOCHHE
KOTOPOT'O OINpE/eieHbl B MPOrpaMMe MO0 XUMHUHU C Y4ETOM CHEIU(PHUKH HAyKH XUMUH, €€ 3HAUEHUS B
MO3HAHUU MIPUPOJIBI U B MAaTEPUATBHOM JKU3HU OOIIECTBA, a TAKKe ¢ y4ETOM OOIMIMX IieNeil M MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTeMBbI cpenHero obmiero oOpasoBanusi B Poccuiickoit



denepanuu.

IIpu ¢dopMupoBaHuM colep)aHUA MpeaMeTa «XUMHUS» YUYTEHBI CIEAYIOUIHE IOJIOXKEHHUS O
cneur(uKe U 3HAaUCHUU HAYKU XUMUH.

XuMUS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK MT'PAET 0COOYIO POJb B CO3JaHUU HOBOW 0a3bl
MaTepHAIbHON KYJIBbTYphl, BHOCUT CBOM BKJIaJ B (hOpMUpOBaHME PAIIMOHATLHOTO HAyYHOTO MBIIIJICHUS, B
CO3/IaHHE IEJOCTHOTO MpPEJCTaBICHUA 00 OKPY)KAIOLIEeM MHpE KaK O €IWHCTBE MPHPOJBI U YEIIOBEKa,
KoTOpoe (GopMHpYeTCs B XMMHHM Ha OCHOBE IMOHMMAaHHUS BEUIECTBEHHOT'O COCTaBa OKPYXAIOIIEro MHpa,
OCO3HAHMS B3aMMOCBSI3M MEXIY CTPOCHHEM BEIIECTB, UX CBOHCTBAMHU W BO3MOXKHBIMH OOJacTIMHU
MIPUMEHEHMSL.

CoBpemeHHasi XMMUS KaK HayKa CO3HWJarelbHas, HayKa BBICOKMX TEXHOJIOTHI HalpaBjeHa Ha
pelieHre TiI00aabHBIX MPOOJIEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOH,
MUIIEBOM, SKOJOIMYEcKOil O0€30MacHOCTH M OXpaHbl 3J0pOBbs. TECHO B3aUMOJEUCTBYS C JIPYyrUMU
€CTeCTBEHHBIMH HAayKaMH, XUMHs CTaja HEOThEMJIEMOH YacThbi0 MHUPOBOW KYIBTYpHI, HEOOXOJUMBIM
YCIIOBHUEM YCIEIIHOTO TPY/AA U AKU3HU KaXJI0T0 WieHa 00IIecTBa.

B cootBercTBUM ¢ OOIMIMMM LIEISIMH U MPUHIMIIAMU CpPeHEro oOIIero o0pa3oBaHus Co/epiKaHue
npenmera «Xumus» (10—11 kiaccel, 6a30BbIN ypOBEHb U3YUEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYTHTYPHYIO MOJATOTOBKY OOYYarONIUXCsi, HEOOXOAUMYIO MM I BBIPAOOTKH MHUPOBO33PEHUYECKUX
OpUEHTHPOB, YCIICIIHOTO BKJIIOYEHHS B KH3Hb COLMYMa, IMPOJOJKEHUS OOpa3oBaHUS B PA3IMUYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBnsromiMMu IpeaMeTa «XUMus» SBISAIOTCA 0a3oBble Kypchl — «OpraHudeckas XUMHS» U
«OO0mast 1 HeopraHUyeckas XUMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOI HayKU: CHCT€Ma 3HAHUI M0 HEOPraHM4eCKON XMMHH (C BKJIIOUEHUEM 3HAHUM U3 00IIed XUMUH)
U OpraHndeckod xumuu. POpPMHPOBAHHME JAHHOM CHUCTEMBl 3HAHWM TpPH H3YyYEHUU IpeaMeTa
obecrieunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOTOOOpAa3usl BELIECTB HAa OCHOBE OOLIMX MOHSATHUH,
3aKOHOB Y TEOPUN XHUMUH.

CrpykTypa coaepxaHusi Kypcos — «Opranndeckas XuMus» 1 «OO1as 1 HeopraHuuecKast XuMHs»
copMHpoBaHa B IpOrpaMMe IO XUMHHM Ha OCHOBE CHUCTEMHOIO MOJAXOJAa K M3Y4YEHUIO Y4eOHOro
MaTepuala M O0O0ycIOBJIeHa MCTOPUYECKM OOOCHOBAaHHBIM pPa3BUTHEM 3HAaHMM Ha OIpeaeNEHHbIX
TEOPETUUYECKUX YpPOBHSIX. B Kypce opraHMyeckoil XHMMHHU BEIIECTBA pacCMaTpUBAIOTCd HAa YpOBHE
KJIACCUYECKON TEOPUU CTPOEHUSI OPraHUYECKUX COCIUHEHUH, a TaKKe HAa YPOBHE CTEPEOXUMUYECKUX U
JIEKTPOHHBIX MTPEJICTABICHUH O CTpOeHHH BelecTB. CBeieHUs 00 U3ydaeMbIX B Kypce BEIeCTBaxX AAr0TCs
B DPa3BUTUU — OT YIVIEBOJOPOJOB JO CJIOXHBIX OMOJIOTMYECKM AaKTHUBHBIX coequHeHuid. B kypce
OpPraHMYeCKON XHMMHUHU TMOJYy4aloT pa3BUTHE COOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHus NEpBOHAYAIbHbIE MPEACTABICHUS O XMMUYECKON CBS3M, KJIACCHU(PMKALMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILLIECTB OT UX CTPOCHMS, O XMMUYECKON peaKI1H.

B npeamere «Xumus» 0a30BOro ypoBHsS pPaccMaTpUBAETCs M3Y4YEHHBIH Ha YpOBHE OCHOBHOI'O
oOmiero o0pa3oBaHMsl TEOPETUYECKUH Marepuan U (aKTOJIOTMYECKHE CBEAEHUS O BeLIecTBaX U
XUMUYecKol peakiuu. Tak, B yacTHOCTH, B Kypce «OO0Ias U HeopraHudeckass XUMus» oO0ydaroluMcs
IIPEJOCTABIISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE MEPUOJUUYECKOrO 3aKOHA € OOIETEOPETUYECKUX U
METOJI0JIOTMYECKUX MO3MLMH, TIy0)Ke MOHATh UCTOPUYECKOE M3MEHEHHE (DYHKLUH 3TOro 3aKoHa — OT
obo0b1maroriei 10 00bACHAIONMIEH U IPOTHOZUPYIOIICH.

Enunas cuctema 3HaHMM O BaKHEHIIHMX BEIIECTBaX, MX COCTaBe, CTPOCHHUHU, CBOMCTBAaX U
IPUMEHEHHH, a TaKXkKe O XMMMYECKMX peaklHsIX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUs
nononssiercd B Kypcax 10 m 11 kiaccoB anemMeHTaMu COAEp)KaHUS, UMEIOIUMH KyJIbTYpPOJIOTHUECKUN U
NPUKIAJAHON XapakTep. OTH 3HAHHUSA CIIOCOOCTBYIOT MOHHMMAHHUIO B3aMMOCBSI3M XMMHUU C JAPYTMMHU
HayKaMH, pPacKpblBalOT €€ pPOJb B IO3HABAaTCIIbBHOM M NPAKTHUYECKOM JEATEIBHOCTH YEJIOBEKa,
CMOCOOCTBYIOT BOCIHUTaHHUIO YBa)KE€HHUS K MPOIECCY TBOpYECTBA B OOJACTH TEOPUH M IMPAKTHUYECKHX
MPUIIOKEHUH XUMUH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U JINYHOCTHO 3HAUYUMBIX
npobiemMax, CBS3aHHBIX C XUMHMEH, KPUTHYECKHM OCMBICIMBATh MH(POPMALUIO M TNPUMEHATh €€ Ui
MIOTIOJTHEHMS 3HAHUM, PELICHNs MHTEIUIEKTYalIbHBIX M JKCIEPHUMEHTAIBHBIX MCCIEN0BATEIbCKUX 3a1ad.
Conepxxanne ydeOHOro rmpeamera «XHMHS» JAQHHOTO YPOBHS M3Y4YE€HUS OPUEHTHPOBAHO Ha
¢dopmupoBaHue y oOy4aroIUXCs MHUPOBO33PEHUYECKON OCHOBBI Al MOHMMaHUS (puiaocodckux wuaei,
TaKUX KakK: MaTepuajbHOE EIMHCTBO HEOPraHMYECKOr0 M OPraHuYecKoro MHpa, OOYyCIOBIEHHOCTb
CBOJCTB BEIIECTB UX COCTAaBOM U CTPOEHHUEM, [T03HABAEMOCTb IIPUPOIHBIX SBJIECHUH ITyTEM dKCIIEPUMEHTA
U peleHHus MPOTHUBOPEUUil MEXIy HOBBIMH (paKTaMHU U TEOPETUUYECKUMHU MPEANOCHIIKAMH, OCO3HAHHE
POJIM XUMHH B PEIICHUH 3KOJOTMYECKHX MpoOieM, a Takke MpodieM cOepeXeHUs SHEPreTUYeCKUX



PECYPCOB, CHIPbS, CO3AaHUS HOBBIX TEXHOJOTHUN U MaTEPHAJIOB.

B mnane pemieHus 3amad BOCHHMTAHUS, Pa3BUTHS W COLMATH3AIUN OOYYAIOIMIUXCS TMPUHATHIC
MpOrpaMMON 1O XWMHH TIOAXOJbI K OMNPEICIICHHUI0 COACPKAHHWS H IOCTPOCHHUS IpeaMera
npeaycMaTpuBaT (OPMUPOBAHHE Y OOYYArONIMXCS YHUBEPCAIBHBIX YUEOHBIX IEHCTBHM, HWMEIONINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: pEIICHUs MpoOiIeM, TMOWCKa, aHalu3a |
00paboTku HHPOpPMAIIH, HEOOXOUMBIX ISl PUOOPETCHHSI OTBITA MTPAKTUYECKON M MUCCIICOBATEIHLCKOM
JESITeIbHOCTH, 3aHUMAIOIIEH BAYKHOE MECTO B TIO3HAHUU XUMUMU.

B mpaktuke mpernojaBaHUsS XMMHH KaK Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHHs TaK W Ha
YpOBHE cpenHero oOmiero oOpa3oBaHHsI, NMPHU OIPEICICHUH COACPKATCILHON XapaKTePUCTHKHU IIeiieh
M3YYCHHS TMpeJMeTa HaNpaBIICHUEM IIEPBOCTCIICHHOW 3HAYMMOCTH TPAJAWIMOHHO TPU3HAETCS
(dhopMHpOBaHHE OCHOB XUMHUYECKOW HAYKHM Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
JEeSITEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KyNbTypbl. C METOIUYECKOW TOYKU
3pEHUs TAaKOU IMOIXO0]T K OTIPECIICHUIO [eJIe U3YUCHHUS MTPEeIMEeTa SBJISICTCS BIIOJHE OIPaBIaHHBIM.

['MaBHBIMU TIEIIIMH W3YYeHUs TpeaMeTa «XHMHEs» Ha ypOBHE CpeaHEro o0miero o0pa3oBaHUs Ha
0a30BOM ypOBHE SIBJISIFOTCSI:

(dhopMUpOBaHHE CHUCTEMbl XHMHUUYECKMX 3HAHUNM KaK BaXKHEUINIEH COCTABIISIIOIIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOU JI&KAT KIIOYECBBIC MOHSTHS, (YHIAMECHTAIbHBIC 3aKOHBI H
TEOPHH XUMHUH, OCBOCHUE S3bIKA HAyKW, YCBOCHHUE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX 000OIIeHUN
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE ¢ UCTOPUEH MX Pa3BUTHS U CTAHOBIICHUS;

(dbopMHpOBaHWE H pa3BUTHE TMPEACTABICHUNH O HAYYHBIX METOJaX TIO3HAHUS BEIICCTB U
XUMHYECKUX PEAKINH, HEOOXOAMMBIX JIJIsl TPHOOPETEHUST YMEHHUH OPUEHTHPOBATHCS B MHPE BEIIECTB U
XUMHYECKUX SIBJICHHI, UMEIOIIIX MECTO B TIPHPOJIE, B MPAKTUYCCKON W TIOBCETHEBHOM JKU3HH,

pa3BUTHE YMEHUH W CIIOCOOOB JIEATCIILHOCTH, CBSI3aHHBIX C HAOMIOJACHHEM W OOBICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUII 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

ConepxarenbHas XapaKTePUCTHKA IIEJCH W 3a/ad W3YyUeHHUs MpeAMeTa B Iporpamme Mo XUMUU
YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHUCTEME CPEIHEro oOIIero
oOpazoBanus. CerogHss B MpeENoJaBaHWU XHUMHM B OOJBIIECH CTEMEeHH OTHAETCS MpearouYTeHUue
MPAKTUYECKOH KOMIIOHEHTE COJepXaHUs OOYy4YeHMs, OPUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIITYCKHHKA
oroleo0pa3oBaTeIbHON OpraHu3alliM, BIAJCIONIET0 HE HAO0OpOM 3HaHWUW, a (QYHKIMOHAILHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHUSMM aKTHUBHOTO TOJY4YEHHUsS 3HAHUN U NMPUMEHEHHUS UX B
peasIbHOM JKU3HM ISl pEIICHUS MTPaKTUUYECKUX 3aa4.

B 37011 cBs3M mpH M3ydeHuu npeameTa «XUMHs» JOMUHHUPYIOIIee 3HaueHUue MPUoOpeTaoT Takue
LU U 3a]1a41, KaK:

ajanrtanus oOy4aromMxcs K YCJIOBHSM JIMHAMHYHO pa3BHBAIOIIErocss Mupa, (GopMUpOBaHHE
MHTEJJICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  camMoOOpa3oBaHUIO,  COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY MPUHITHIO TPAMOTHBIX PEIIEHU B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHEHHUEM;

dbopMupoBaHre y OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHM), HMEIOIINX
YHHUBEpPCAIbHOE 3HAUCHUE JJISl Pa3jIMUHBIX BUJOB JEATEIHHOCTHU: PElIeHUs MpoOiieM, MoKcKa, aHauu3a U
o0paboTku uH(pOpMaMK, HEOOXOIUMBIX UIsI MPUOOPETEHHUsI OMbITA JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BKHOE MECTO B MO3HAHUU XUMHUH, a TaKXkKe JUIi OLEHKH C MO3ULUN 5KOJIOTHYEeCKON Oe30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOIHYIO CPEdY;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HWHTEIUICKTYyalbHBIX W TBOPYECKHX CIIOCOOHOCTEH
o0yyaronmxcs: CnoCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUSA MO0 XMMHUHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSAMHU, UCIOIH30BaTh COBPEMEHHBIE MH(DOPMAIIMOHHBIE TEXHOJIOTUU IS MOUCKA
Y aHaJIM3a Y4eOHOW U HAyYHO-TIOMYISIPHON HH(POPMAITH XUMUYECKOTO COIeP KaHNUS;

dbopMupoBaHHE W pa3BUTHE Y OOYYAIOUIUXCS AaCCOIMATUBHOTO U JIOTMYECKOTO MBIIUICHUS,
HaOMI0JATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIe 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH, MPHU
TJTAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE y OOy4arommxcs yOekKIEHHOCTH B T'YMaHHCTHUYECKON HAINpaBIICHHOCTH XWMUU, €€
BKHOW POJM B PEHICHUH TI0OaIbHBIX MPOOIEM paIlMOHATIBLHOTO MPHPOIOTIONB30BAHUS, MOMOIHEHHS
SHEPreTHUYECKUX PECYpPCOB U COXpaHEHHS TMPHUPOIHOTO PAaBHOBECHS, OCO3HAHHUS HEOOXOAUMOCTH
OepeKHOTO OTHOIIEHHS K MPHUPOJIE U CBOEMY 3JI0POBBIO, a TaKKe MPUOOPETEHUS OMBITA UCIOJIB30BaHUS
MOJIYYEHHBIX 3HAHUUN ISl NPUHSATHS TPAMOTHBIX PEIICHUN B CUTYallUSAX, CBSI3aHHBIX C XUMUYECKHUMH
SIBIICHUSIMU.

lHemn w 3amaum u3ydeHUs mnpeaMera «XHUMHsD TOMYYUIH MOAPOOHYI0 METOAMYECKYIO



UHTEpnpeTanuo B pasnene «llmaHupyemble pe3yiabTaTbl OCBOCHHMS IIPOrpaMMbl 10 XUMHUW», TAKUM
o0Opa3zom obecrieueHo YETKOE MPEICTABICHUE O TOM, KaKUe 3HAHUS U YMEHUS UMEIOT MPsIMOE OTHOLICHHE
K peajr3alii KOHKPETHOHU IIeITH.

B yueOHOM mutaHe cpeaHero oomiero oOpa3oBaHus MpeaMeT «XUMHs 0a30BOr0 YPOBHS BXOJUT B
cocTaB MpeaMeTHOH obnacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

Oo0riee urcio yacoB i u3ydeHus xumun — 68 gacos: B 10 kinacce — 34 gaca (1 gac B Heznento), B
11 kiacce — 34 yaca (1 yac B Heziemio).

COJIEP)KAHUE YUEBHOI'O IPEIMETA «XUMMSI». BA3OBbIA YPOBEHbD

10 KIIACC. OPTAHUYECKAS XUMUSA

TeopeTnueckre OCHOBBI OPTraHUYECKON XUMUH.

[Ipeamer opranuyeckoi XUMUU: €€ BO3HUKHOBEHHE, PA3BUTUE U 3HAYCHHE B IMOJTYYCHUH HOBBIX
BEILIECTB M MarepuayioB. Teopusi cTpoeHus opraHuueckux coeauHeHuit A.M. bytiepoBa, e€ oCHOBHBIE
nosioxenus. CTpyKTypHbIe (POPMYIIbI OPraHMYECKUX BEIIECTB. [ 'oMoIoTHs, n30Mepusi. XMMHUUECKasi CBS3h
B OPTaHUYECKHUX COCAMHEHUSX — OJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBinenne o KiacCUpUKAMU OpraHUYecKkux BemecTB. HomeHknarypa opraHm4ecKkux
COCIMHEHUH (CHUCTeMaThyeckas) W TpPUBHAIIbHBIE HAa3BaHHWS BAXKHEUIIMX MPEACTABUTENICH KIIACCOB
OpPraHUYECKUX BEIIECTB.

DOKCHEpUMEHTAIBHBIE METOJbl HM3YyUEHHUs BEIIECTB W HX MPEBpAIlIEHUN: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYecKMX BEIIECTB M MarepuajaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHWYECKUX BEIIECTB, HAONIOJACHHE W OIMKCAHWE JICMOHCTPAI[MOHHBIX OMBITOB TIO MPEBPAIICHHUIO
OpraHWYECKUX BEIIECTB MPH HarpeBaHuH (IJIaBJIeHUE, OOYTIMBAHNUE U TOPEHNUE).

YriaeBo10poibl.

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psil. MeTaH U 3TaH — MpocTeNne NpeICTaBUTENN
QTKaHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBA (pEaKIWHU 3aMEUIEHUS W TOPEHUs), HAaXOXJEHHE B
MIPUPO/IE, TIOJydYeHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHA psiA. OTUIEH W MPONUIIEH — MPOCTEUINE
MPEJICTAaBUTENIM  AJKEHOB: (HU3MYECKMe U XHMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKUCIICHUS U TIOJMMEpPU3allin), OJIy4eHNEe U IPUMEHEHHE.

Anxamuensl: Oyraauen-1,3 u metmiOyranueH-1,3: cTpoeHue, BaKHEHIITHE XUMHUYECKAE CBOMCTBA
(peakuus nonuMepu3zanun). [loyyeHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU psAl. AIETHICH — MPOCTCUITUi
MpPE/ICTaBUTENIb AJKUHOB: COCTaB, CTPOCHHME, (HU3NYECKUE M XUMHUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJIOTeHUPOBAHUS, THAPATAIIMH, TOPEHHUS] ), IOJTyYCHHE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, ¢GuU3MYECKME M XMMHUYECKHE CBOMCTBAa (peakuuu
raJIOTeHUPOBAHUS M HUTPOBAHMUS ), IOJIydeHUE U TpUMeHeHne. TOKCHYHOCTh apeHoB. ['eHeTuueckas CBs3b
MEK/y YIJIEBOJIOPOJaMU, TPUHAICKAIIMMH K Pa3IM4YHbIM KJIaCCaM.

[Ipupoanble HCTOUHUKH YriaeBOAOPO0B. [Ipupoansiil ra3 u nonyrHeie HedTsHbIe ra3bl. Hed1h 1
e€ mpoucxoxaenue. Crnocobbl mepepabOTkM HePTH: TEPEeroHka, KPEeKUHr (TEPMHUYECKUH,
KaTaJduTHueckuil), muponus. [IpoaykTsl nepepaboTku HEDTH, HX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yrojb 1 POAYKTHI €ro nepepadoTKH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyYEHHUs BELIECTB M HUX MPEBPALICHUM: O3HAKOMIIEHHE C
oOpa3lamu MmiaacTMace, KayduykoB U pe3uHsl, Koyuiekiuu «Hedgtb» u «Yronb», MOAETUPOBAHUE MOJICKYI
YIJIEBOJOPOJOB M TaIOT€HONPOU3BOJAHBIX, MPOBEICHUE MPAKTUYECKOW PaOOTHI: MOIyuYeHUE STUIICHA U
H3yYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Brrunicnenuss mo ypaBHEHHIO XMMUYECKOW peakmuu (Macchl, 00bEMa, KOIUYECTBA HCXOIHOTO
BEI[ECTBA MIU TMPOJYKTa PEAKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WJIU MTPOJIYKTOB PEAKIINH).

Kucnopoaconepkaiue opraHn4eckue COeAMHEHUS.

[IpenenpHBIE OJJHOATOMHBIE CIIUPTHL. METaHO U ATAaHOM: CTpOoeHHUE, (PU3NYEeCKHe U XMMHUYECKUE
CBOMCTBA (peakUMH C AaKTUBHBIMM METaJlaMU, TaJOr€HOBOJOPOJAaMHU, TOpPEHHE), NPUMEHEHHE.
BonopoHbie cBsi3u MeXy MOJIEKyJIaMHi CIUPTOB. [leficTBUE MeTaHOoIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroaTOMHBIE CHHUPTHL. DTUJICHTIUKONb U TIHIEPHH: CTPOCHHE, (PU3MUECKHEe U XUMHYECKUE
CBOMCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMU METaJIaMU, KAueCTBEHHAas pPEakius Ha MHOTOATOMHBIE
cnupthl). JleiicTBUe Ha OpraHu3M 4enoBeka. [IprMenenue raumepruHa u STUICHT KOS,

@DeHoN: CTpOEHUE MOJIEKYINbI, (U3MYECKHe U XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.



[Tpumenenue deHomna.

Anpaeruapl. GopMmanbaeru, aneTalbleTHA: CTPOCHUE, (U3NYECKHe W XUMHUYECKHE CBOICTBA
(peakuyuy OKUCIIEHHS U BOCCTAHOBJIEHMSI, KAUECTBEHHbIE PEAKIIMH), IOJIYYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE MTpe/eNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAsI M YKCYCHAsI KHCIIOTBI: CTPOCHHE,
¢u3nveckue U XMMHYECKUE CBOICTBA (CBOMCTBA, OOIIME /s Kilacca KUCIOT, peakius 3Tepudukanun),
nojlyueHue u npumeHenue. CTeapuHOBasi W OJIEMHOBAs KHUCIOTHl KakK IIPEICTABUTENN BBICIIUX
KapOOHOBBIX KUCJIOT. MBLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHE.

Cnoxnble 3pUpHl KaK MPOM3BOJHBIC KapOOHOBBIX KHCIOT. I MaAponm3 ciaoxHbIX 3¢(upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrineBopl: cocTaB, KilaccuuKauus YriieBOJOB (MOHO-, OU- M nojucaxapuuel). [mokoza —
MPOCTEHUIIINI MOHOCAXapHl: 0COOEHHOCTH CTPOCHHUS MOJEKYINbI, (PM3NYECKHEe W XUMHYECKHE CBOMCTBA
(B3aumogeiicteue ¢ ruapokcunom Meau(ll), oxucnenme ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKJIEHUE B IPHUPOJE, IPUMEHEHUE, OUOJIOTHYECKass pPOJlb.
®otocunTe3. PpyKTO3a KaK M30MEP IIFOKO3bI.

Kpaxman u nemnmronosa Kak HOpUpoHble MHoauMepbl. CTpoeHHe Kpaxmajga U LEJUTIOJIO3bL.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaiia (THIpoiIn3, KaUeCTBEHHAs PEAKIMsI C HOJA0M).

DKclepuMEHTAIbHbIE METObl U3yUEHMsI BEIIECTB U MX IPEBPALCHUI: MTpoBeieHue, Ha0I01eHue
U OIMCaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEAKIIMH OJJHOATOMHBIX
cupToB (OKUCIeHHE 3TaHosa okcuaoM Meau(Il)), MHOroaToMHBIX cIUPTOB (B3aMMOAEHCTBHE TIIMIIEPHHA
¢ ruapokcuaoM wmenu(ll)), anprernynoB (OKMCIEHHE aMMHAauHbIM pacTBOpoM okcunaa cepedpa(l) u
ruapokcuiom meau(Il), B3ammoneicTBHe Kpaxmaia ¢ HOAOM), NMPOBEAECHUE MPAKTHUYECKOH paboThI:
CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKON peakimuu (Mmacchl, 00bEMa, KOJIWYECTBA HCXOIHOIO
BEIECTBA MJIM MPOJYKTa PEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3o0Tcoaeprkale OpraHn4ecKue CoeANHEHMSI.

AMMHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coeanHeHus. Du3uueckue | XUMHYECKHE
CBOMCTBa aMUHOKHCIIOT (Ha IpuMepe IMIHMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benku kak npupoaHble BBICOKOMOJIEKYIISIpHbIE coequHEeHus. [lepBuyHas, BTopu4Has U TpeTUYHas
CTpyKTypa 0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: FMAPOJINU3, I€HATypalts, KadeCTBEHHbIE PEAKLUU Ha
OeNKH.

OKCIepUMEHTAIbHbIE METO/bl U3YUYEHHUsl BELIECTB U UX MPEBpPALICHUI: HAOMIOICHHE U OIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIIBITOB: IeHATypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE PEaKLH OEJIKOB.

BricokoMoOIeKyIsspHbIE CO€ANHEHUS.

OCHOBHBIE TOHATHS XUMHUHU  BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUK, CpelHsAs MOJIeKylaspHas Macca. OCHOBHBIE METO[bl
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCMHEHUI — NOIMMepH3alts | MOJUKOHICHC AL,

OKCIIepUMEHTAJIbHbIE METOAbl HW3Yy4eHMs BEIIEeCTB M MX IpPEBpallleHHi: O3HAaKOMJIEHHE C
o0Opa3aMu NpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYyKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanus MeXnpeAMETHBIX CBsA3ed IpU M3ydeHUM opraHuyeckod xumuu B 10 Kiacce
OCYIIECTBIISICTCS 4epe3 MCI0JIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAy4YHbBIX MOHATUH, TaK M IOHATHI,
SBJISOIIMXCSI CHCTEMHBIMHU ISl OTJEIBHBIX IPEMETOB €CTECTBEHHO-HAyYHOTO IIUKIIA.

OOmire ecTecTBEHHO-HAyyHbIE TMOHATHS: SIBJICHHWE, HAy4HbIH (DakT, TUMOTE3a, 3aKOH, TEOPHs,
aHalu3, CHUHTe3, KiacCU(UKaIUs, MEpUOJUYHOCTb, HAONIOJEHHUE, U3MEpEHHe, HKCIIEPHUMEHT,
MO/IEIUPOBAHHE.

dusmnka: Marepus, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYNla, SHEpreTHYeCKUid YpOBEHb,
BEIIECTBO, TEJI0, 00BbEM, arperaTHOE€ COCTOSIHHE BEIeCTBa, (U3MYECKHUE BEIUYMHBI M EJUHMIBI UX
U3MEPEHUSI.

buonorusi: knerka, opranu3M, Ouochepa, OOMEH BelIeCTB B OpraHusMe, (QOTOCHHTE3,
OMOJIOTUYECKH aKTUBHBIE BeleCTBa (OEIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuHepabl, FOPHbIE TOPO/IbL, TTOJIE3HbIE HCKONIAeMbIe, TOIUIUBO, PECYPCHI.

TexHosnorus: mNUILEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBHOTO IUTaHUSA, MOIOIIME CpEACTBa,
JIEKapCTBEHHbIE W KOCMETHYECKHE IpernapaTbl, MaTepHajbl M3 HCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



11 KIIACC. OBIIAA U HEOPTAHUYECKASA XUMMUSI.

TeopeTnyeckue OCHOBbI XUMUMU.

Xumuueckuil 37eMeHT. AtoMm. Sapo aroma, U30TOMBI. DIEKTPOHHAs 000JI04YKa. DHEPreTUICCKIE
YPOBHH, MOypOBHU. ATOMHBIE OpOUTAIIH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH PaCIpe/ICICHHS 3JICKTPOHOB
0 OPOUTAIISIM B aTOMaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOH(PUTYpAIUs aTOMOB.

Ilepnognueckuit 3akoH u Ilepuoanueckas cucrema xumudeckux snemeHToB (.M. Menneneesa.
Cas13p nepuomyeckoro 3akoHa u Ilepuoanueckoil cuctemsl xumudeckux 3inemeHToB .M. Menneneesa ¢
COBPEMEHHOU TEOPHUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUUECKHUX 3JIEMEHTOB
1 00pa3yeMbIX HWMH MPOCTHIX M CIOXHBIX BEIICCTB TI0 TPYIIaM U MeproiaM. 3HAYCHHUE TEPUOTTISCKOTO
3aKOHA B Pa3BUTUHU HAYKH.

Crtpoenue BemecTBa. XUMHUECKasi CBI3b. BHUIbI XUMHUUECKOM CBSI3M (KOBAJICHTHAsI HEMOJIApHAS U
MOJISIpHAsl, HMOHHAs, METaJuTM4eckas). MexaHu3Mbl 00pa30BaHUsS KOBAICHTHOW XHMHUYECKOW CBSI3U
(oOMeHHBI W JTIOHOPHO-aKIEeNTOpHBIN). BomopomHas cBs3b. BajieHTHOCTh. DIEKTPOOTPHUIATEIHHOCTS.
Crenenp okucienus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunbl KPUCTALTUYECKUX PEIETOK. 3aBUCUMOCThH CBOMCTBA BEIIIECTB OT THITA KPUCTAUIMUECKOU PEIIETKH.

[TonsTue o pgucnepcHbix cuctemax. VICTUHHBIE W KOJUIOMJHBIE pPAacTBOphHl. MaccoBas a0
BEIIECTBA B PaCTBOPE.

Knaccudpukanuss HeopraHuueckux coeauHeHu. HomeHknaTypa HEOpraHMYeCKHUX BEILECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAJICKAIINX K PA3IMYHBIM KIAaCCaM.

Xumunyeckas peakuus. Krnaccudukanuss XuMUYecKMX peakuuid B HEOpraHM4ecKou 51
OpraHWYECKON XUMHH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS SHEPTHH
MPU XUMHYECKUX PEAKIIHSIX.

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3Iu4HbIX (pakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecHe. DakTOphI, BIUSIONIME HA COCTOSTHUE XUMU4YECKOTO paBHOBecus. [Ipunuun Jle [larenbe.

DnexTponuTHyueckas auccouuanus. CuiabHble U cladble 37eKTposuThl. Cpeaa BOIHBIX pacTBOPOB
BEIIECTB: KUCTasl, HeUTpaabHas, menoyHas. Peakiyy HoHHOTO 0OMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

DKCIepUMEHTAIbHBIE METOJAbl M3y4YeHMsI BEIIECTB M UX NPEBpALCHU: NEMOHCTpalus TaOluIl
«Ilepnognueckass cucrema xumudeckux dnemeHToB .M. MenneneeBa», u3ydeHHE  MOJeEeH
KPUCTAIIMYECKUX DPEIIETOK, HAOIIOACHUEe U ONMCAaHUE JAEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB
(pa3nokeHue MEepoKCHAa BOJOPOJAAa B MPUCYTCTBUU KaTalM3aTopa, OMpENEeNeHHE Cpelbl PacTBOPOB
BEIIECTB  C TOMOIIBIO YHUBEPCAIBHOTO WHAMKATOPA, PEaKIUUd HOHHOTO OOMEHa), MpOBEICHUE
MpaKTU4ecKor padoThl «BrnusiHue pa3nuyHbiX GaKTOPOB HA CKOPOCTh XUMHUUYECKOM peakium.

Pacuérnbie 3amaum.

Pacuérel 1Mo ypaBHEHMSIM XUMHUYECKHX pPEaKUUi, B TOM YHUCIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Paznen 2. Heopranudeckast Xumusi.

Hemeramnel. Ilonoxxenne HemeramioB B Ilepuoanueckoil cucTeMe XHMHYECKUX 3JIEMEHTOB
JI.1. MengeneeBa U 0COOGHHOCTH CTpOCHHS aToMOB. DU3WYeCKHEe CBOMCTBA HEMETAIOB. AJIOTPOMNUS
HEMeTaJIOB (Ha MpUMepe KUCIOpoa, cepbl, pochopa u yrieposaa).

XUMUYECKHE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TaJloTeHOB, cephl, a3oTta, docdopa, yriepoaa u
KpEMHUS) U UX COSAMHEHUN (OKCHUIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOTHBIX COSTUHEHUIA).

[IpuMeHeHne BaXXKHENIIINX HEMETANIOB U UX COETUHEHUH.

Meramnbl.  [lonoxenne wmetamwoB B Ilepuogmyeckoit cucreMe XMMHYECKUX DJIEMEHTOB
J.W. MengeneeBa. OcCOOEHHOCTH CTPOEHHUS DIEKTPOHHBIX 000JI0YEK aroMoB MeTawioB. OoOmue
¢buznueckue cBoiicTBa MeTaoB. CIUIaBbl METAIIOB. DIEKTPOXUMHUECKUN Psi/i HATIPSDKEHUN METalIOB.

XUMUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, KaJWW, KaIbLWWA, MarHUM, aJtOMHHUA,
[IUHK, XpOM, JKeJIe30, Me/Ib) U UX COeINHEHHI.

O6mue crocoObl MoMy4eHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCneprUMEHTaIbHbIE METOAbl W3YUEHMs] BEHIECTB M HX MPEBPALICHUN: H3Y4YEHHE KOJUIEKUIUU
«MeTamiel U CIUTaBbl», 00pa3llOB HEMETAJUIOB, PEIICHHE JKCIEPUMEHTAIbHBIX 3aJay, HAOMIOJCHUE U
OTIMICaHHE JEMOHCTPALMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aWMOJCUCTBUE THUIPOKCHUIA ATIOMUHUS C
pacTBOpaMu KUCJIOT U LIEN0YeH, KaYeCTBEHHBIE PEAKIIUU Ha KATHOHBI METAJUIOB).

Pacuérnpie 3anaun.

Pacuérer Maccel BemecTBa Wil 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCe WU



00BEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKLUHU BELIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IIPOJIYKTOB pEaKLUu, €CIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMus ¥ KU3Hb. MeXIIpeAMETHBIE CBS3U.

Ponp xumMum B 0O0€ClEYEHWH SKOJOTHYECKOW, DHEPreTHUECKONM W THUIICBOW Oe30mMacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 HAYYHBIX METOAAX MO3HAHUS BELECTB M XMMHUYECKUX PEaKLUM.

[IpencraBnenus o0 OOMMX HAYYHBIX MPUHLOUIAX I[POMBIIUIEHHOTO TOJXYYEHUS Ba)KHEHIIUX
BEILIECTB.

YenmoBek B MHpEe BEIIECTB M MaTepUaloB: BaKHEHIIME CTPOUTEIbHBbIE MaTepUalbl,
KOHCTPYKLMOHHBIE  MaTepuajbl, Kpacku, CTEKJIO, KepaMuKa, MaTepuaibl Uil D3JIEKTPOHUKU,
HaHOMAaTepHUaJIbl, OPTraHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHUs ¥ 370pOBbE YEJOBEKAa: MpaBuia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IpENapaToB, MpaBUIa
0€30IMacHOTO UCTIOIH30BaHUS MPEIApPaToOB OBITOBON XUMHUH B TIOBCEIHEBHOM JKU3HH.

Peanuzanus MexnpeaIMEeTHbIX CBsi3ed NMpU M3ydyeHUH oOuieil u HeopraHumdeckol xumuu B 11
KJIacCe OCYIIECTBIIIETCS Yepe3 HCIIOJIb30BAHME KaK OOIIMX  €CTeCTBEHHO-HAYYHBIX IMOHATUH, TaKk H
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO011ue ecTeCTBEHHO-HaY4HbIE MOHSTHSA: HayYHbIH (DaKT, rUMOTE3a, 3aKOH, TEOPUs, AaHAJIU3, CUHTE3,
KJ1acCU(pUKaIus, NepUoANYHOCTb, HAOIIOEHHUE, SKCIIEPUMEHT, MOJIETMPOBAaHUE, U3MEPEHUE, SIBJICHUE.

®usnka: Marepus, DSHEpPrus, macca, aToM, O3JEKTPOH, NPOTOH, HEWUTPOH, HOH, H30TOI,
PaZvo0aKTUBHOCTh, MOJIEKYJA, SHEPIreTUUECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHUE
BEIECTBA, PU3NUECKIE BEIMYNHBI U €TUHULIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: xnerka, opraHu3M, 3Kocuctema, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BEelIEeCTB B OpraHUu3Me.

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbL, MOJIE3HBIE HCKOTIAaeMBbIE, TOTUINBO, PECYPCHI.

Texnonorus:: XumMudeckass HPOMBIIIJIEHHOCTh, METAJUTYyprusi, MPOU3BOJCTBO CTPOUTEIbHBIX
MaTepHUajIoB, CEIbCKOXO3SHUCTBEHHOE NPOU3BOJACTBO, MHILIEBas MPOMBIIUIEHHOCTh, (hapmalrieBTHUecKas
MIPOMBIIIJIEHHOCTh, MPOU3BOJACTBO KOCMETHYECKUX TIPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHaJIOB, AMEKTPOHHAS MPOMBIIUIEHHOCTb, HAHOTEXHOJIOT U .

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI IO XUMHUU HA
YPOBHE CPEJHEI'O OBIIIEI'O OGPA30OBAHMUSI.

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OOYUYAIOIIMMUCS MPOTPaMM
cpenHero obOmero oOpa3oBaHus (JTUYHOCTHBIM, METANmpeJIMETHBIM H  TpeaMeTHbIM). HaywyHo-
METOJUYECKON OCHOBOM il pa3pabOTKU IUJIAaHHPYEMBIX PE3YJIbTaTOB OCBOCHHSI IPOTpaMM CpEIHETrO
oOuiero 06pa3oBaHus SBISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUU C CHCTEMHO-/IEATEIHHOCTHBIM MOJIXOJ0M B CTPYKTYpE JIMYHOCTHBIX PE3y/IbTaTOB
OCBOCHHUSI MpeAMeTa «XUMHUS» Ha YpPOBHE CpETHEro ooOIero oOpa3oBaHUS BbIJEIEHBI CIIETYIOLIUE
COCTaBJISIOLIHE!

OCO3HAHHE OOYYAIOIIUMUCS POCCUHCKON TpaKJaHCKOM MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YyYEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUI IMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEN
Y UCTOPUYECKHX TPaUINil 6a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIINXCSl PYKOBOJCTBOBATHCS B CBOEH JESITELHOCTH [IEHHOCTHO -
CMBICTIOBBIMU YCTAaHOBKAaMU, IIPUCYLTUMU IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa3oBaHus;

HaJIMYKME MPaBOCO3HAHMSA SKOJIOTHYECKON KyJAbTYpbl U CHOCOOHOCTH CTaBUTh LEIU U CTPOUTH
KU3HEHHBIE [UIaHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS NpeaMeTa «XHMHsS» JIOCTUTAIOTCA B €IUHCTBE y4eOHOU u
BOCIIUTATEIbHOM AEATEIBHOCTH B COOTBETCTBUU C I'yMaHUCTHUECKUMH, COLMOKYIBTYPHBIMHU, JyXOBHO-
HPAaBCTBEHHBIMU IIEHHOCTSAMU UM WJA€AJlaMU POCCHMCKOTO TPaXJIAHCKOro OOIIecTBa, HPUHATHIMH B
oOmiecTBe HOpPMaMU ¥ TpaBWJIaMH TOBEAEHUs, CIIOCOOCTBYIOIIMMH IpolLieccaM CaMOIIO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTU O0YYaIOLTHXCS.

JIMYHOCTHBIE PE3YJAbTaThl OCBOCHMS NpeaMeTa «XUMHsD OTPaKaloT C(HOPMHPOBAHHOCTH OIIBITA
MO3HABATENbHON M MPAKTUYECKOHN JEATeIbHOCTH OOYYaIOIIMXCs MO pealu3aluy MPHUHATHIX B 00IIecTBE
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaxxJaHCKOTO BOCITUTAHHMS:

0CO3HaHMS O0YYaIOIIUMHCS CBOMX KOHCTHTYLIMOHHBIX MpaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY
U TIPABOIIOPSLIIKY;



MIPEJICTABJICHHS O COLMATBbHBIX HOPMAaX M MpaBUIaX MEKIUYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOH TBOPUYECKOH JESITENPHOCTH TPU CO3JAHWHM YYEOHBIX IPOCKTOB,
pelIeHnn y4eOHbBIX U MO3HABATEIBHBIX 33124, BEIIOJHEHHH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W NMPHHUMATh MOTHBBI, HAMEPEHUS, JOTHKY M apTYMEHTBI OPYTUX TpU
aHaJIM3€e Pa3TUYHBIX BUJOB YU€OHOU NI TEIHHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUIECKOMY U HAyYHOMY HACIICNIO OTEYECTBCHHON XUMUU;

YBOXCHHSI K IPOIIECCY TBOPYECTBA B OOJIACTH TCOPUU M MPAKTHYECCKOTO MPUMEHEHHUS XUMUH,
OCO3HAHHUS TOTO, YTO JOCTH)KCHHS HAYKH €CTh Pe3yJabTaT JUIMTEIBHBIX HAONIONECHUH, KPOTIOTIMBBIX
IKCMIEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B IOJYYCHHH U TIOCIEAYIOIIEM aHaau3e WH(GOPMAIUU O
MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTCUECTBCHHON XUMHH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHUS,

CIIOCOOHOCTH OIICHUBATh CUTYyalldW, CBS3aHHBIC C XUMUYCCKHUMH SIBJICHUSIMH, W MPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh Ha MOPATHHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATH CBOE TOBEJICHUE W MMOCTYITKA CBOUX TOBAPHIIICH C TIO3UIMIA HPABCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE IMOCIICICTBUH ITHX IMOCTYITKOB;

4) hopMUPOBaAHUS KYJIBTYPHI 3JI0POBbSL:

MMOHMMAaHMsI [IEHHOCTEH 370poBOTO MW  0Oe3omacHOro obpaza KU3HH, HEO0OXOJAMMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIeHns MpaBMI 0€30MaCHOTO 00paIleHrs ¢ BEIIeCTBAMHU B OBITY, TTOBCEHEBHOM JKH3HU U B
TPYIOBOU JEATEINBHOCTH;

MMOHMMAaHUS TICHHOCTH TPAaBWJI WHIWBHIYATHPHOTO W KOJUIGKTHMBHOTO O€30TacHOTO TOBEICHHS B
CUTYAITUX, YTPOIKAIOITUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHUS MOCIEACTBUI U HENPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOIECHUS aJIKOTr0Jisl, HAPKOTHKOB,
KypeHHs1);

5) Tpya0BOTrO BOCIIUTAHHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATENbCKON NEATEIBHOCTH, 0OIECTBEHHO
MOJIE3HOM, TBOPUYECKOHN U APYIUX BUMIAX ACATEIbHOCTH;

YCTaHOBKHM Ha aKTHUBHOE y4acTHE B PELIEHUU MPAKTUYECKUX 3a/ay COLMAJIHLHOM HaIpaBICHHOCTH
(B pamMKax CBOETO KJiacca, IIKOJIbI);

UHTEpeca K MPAaKTHUYECKOMY H3YUEHHIO Mpodeccuil pa3ivyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HaHUH 10 XUMUH;

YBaKEHHUsI K TPy, JIOASIM TPYya U pe3yibTaTaM TPYAOBOM AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHJMBHUIYyalbHON TpaeKTOpUU 0OpazoBaHUs, Oymyliei
npodeccud U peaau3alud COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 9KOJIOrHYECKOTr0 BOCIIUTAHUS:

9KOJIOTHYECKU 11eTIeCO00pPa3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KHU3HU
Ha 3emiie;

MOHUMAaHMS TJ00ANTbHOTO XapakKTepa »JKOJOTHYECKUX MpoOJeM, BIMSHHS HKOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLIUATIBHOU CPEIbL;

OCO3HAHHS HEOOXOJIMMOCTH WCIIOJIb30BAHUS JIOCTIDKEHUN XUMHUU Ui PEHIeHHS BOIPOCOB
paIMoOHaIBLHOTO MPUPOAOTIONHE30BAHNS;

AKTUBHOTO HEMPHATHS JACUCTBUN, MPUHOCAIINX Bpel OKPYKaoleld MPUPOTHOU cpeie, YMEHHs
MPOTHO3UPOBATh HEOIArONMpPUATHBIE SKOJIOTHYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U
MpeIoTBPAIATh HX;

HAJIMYUs Pa3BUTOTO IKOJIOTUYECKOTO MBIIIICHHUS, IKOJIOTUYECKOMN KYIbTYPHI, OMbITA IEATEIHHOCTH
OKOJIOTHYECKON  HAMpaBJICHHOCTH, YMEHHUS PYKOBOJACTBOBATHCS UMU B  [I03HABaTEIbHOM,
KOMMYHHKATHBHOW U COIMALHOW TPAKTHKE, CHOCOOHOCTH M YMEHHUS AaKTHBHO MPOTHUBOCTOSTH
uaeosoruu xemodoouwu;

7) ICHHOCTH HAYYHOTO MMO3HAHMS:

chOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKH U 00IIIeCTBEHHOU MPaKTUKU;

MOHUMAaHUS CHENUPUKA XUMUU KaK HayKd, OCO3HAHUS € posid B POPMHUPOBAHUH PAIHOHATBHOTO



HAy4YHOTO MBIIIJICHNUS, CO3JAHUU LIEJOCTHOTO IMPEACTABICHUS 00 OKPY)KaIOLIeM MHUpPE Kak O eIMHCTBE
OPUPOJBl M YEJIOBEKA, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHHH NpoOJIeM COXpaHEHHS
IIPUPOIHOTO PABHOBECHUS;

yOeXAEHHOCTH B 0COO0OW 3HAYMMOCTH XWUMHUHU JUISI COBPEMEHHOUW IUBUIIM3AINU: B eé
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH W BaKHOM POJIM B CO3/1aHUU HOBOW 0a3bl MAaT€pUAIbHOM KyJIbTYpHI,
pemeHny TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA — CBHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M PKOJOTMYECKOH OE30MaCHOCTH, B PAa3BUTHUHM MEIUIMHBI, 00€CIICUCHHH YCIOBUH YCHEIIHOTO
TpyZa ¥ SKOJOTHYECKH KOM(OPTHOH JKU3HU KaXK0TO WieHa 00IIEeCcTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTHU: IOHUMAHUS CYLIHOCTU METOJIOB MO3HAHMSI, UCIIOJIb3yEMBIX B
€CTECTBEHHbBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh IOJYy4YaeMble 3HAHUS JUISl aHaau3a U OOBSICHEHUS
SIBJICHUH OKPYXKAIOLIEro MHUpa M MPOUCXOIAIIMX B HEM H3MEHEHHH, yMEHUs JAeiaaTb 00OCHOBAHHBIE
3aKIIOYECHUS Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIMXCS AAHHBIX C LEIBI0 TOJTYYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIIOJIb30BAaTh XMMHUYECKHE 3HAHUS I pElIeHus mnpodiemM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

MHTEpeca K MO3HAHUIO U HCCIIEA0BATEIbCKON e TeNbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEpHIBHOMY O00Opa30BaHUIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MTOJIyYEHUIO HOBBIX 3HAHUH 110 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM Tpy/Zia B pa3IMuHbIX cepax npodecCUOHATbHON AESITENbHOCTH.

MertanpeaMeTHble pe3ylbTaThl OCBOECHUS y4eOHOro mnpeaMmera «XHMHsS» Ha YpOBHE CPEIHEro
001rero 06pa3oBaHUs BKIFOYAIOT:

3HaYuMble  JUIsI  (QOPMHUPOBAHUS  MHPOBO33PEHMS]  OOYYAIOIIMXCS  MEXKIUCIUIUIMHApHBIE
(MexnpeaMeTHbIE) OOIeHayYyHbIe TOHATHS, OTPAKAIOIIME IEJOCTHOCTh HAYYHOM KapTHUHBI MHUpa H
crenu(puKy METOI0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, YHEPIHUs,
SBJICHUE, TPOIIeCcC, CUCTeMa, HaydHbIH (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
nccaeaoBaHue, HabJoIeHe, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIe YyueOHbIe [eiCTBUS (TIO3HaBaTelIbHbIE, KOMMYHUKATUBHBIC, PETYIATHBHbIC),
obecneunBaromue (popmupoBaHue (QYHKIUOHAIBHOM TI'PAMOTHOCTH M COLMAIBHOM KOMIIETEHIIMHU
00yJaroImXcs;

CIOCOOHOCTh 00yJarouxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHHMBEpCalbHbIe yuyeOHbIE IEMCTBHS B MO3HABaTENbHON M COLMAIBHOMN
MIPaKTHKE.

MertanpeaMmeTHble  pe3yiabTaTbl — OTPa)XKalOT  OBJAJCHHE  YHHBEPCAJIbHBIMU  YU4E€OHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBnazneHue yHUBEpPCAIbHBIMU YU€OHBIMH TO3HABATEILHBIMU JICHCTBUSMU:

1) 6a30BbIC JJOTHYECKUE TCHCTBUS:

CaMOCTOSITENIBHO ~ (pOopMyNIHpOBaTh W aKTyaJlU3UpOBaTh MpoOsieMy, BCECTOPOHHE eé
paccMaTpHuBarth;

ONpeNeNsaTh LUEIH JIeATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUU UX JOCTHXKEHHS, COOTHOCHUTH
pe3ynbTaThl IEATEIbHOCTH C IOCTABJICHHBIMHU LIETISIMU;

WCIIOJIb30BATh NP OCBOCHUU 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHHUS — BBIACIATh XapaKTEpPHbIE
MIPU3HAKU TMOHATUM U YCTAaHABJIMBATh MX B3aUMOCBSA3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHUS IS
00BsICHEHUS OTACNBHBIX ()AKTOB U SIBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIsl KJIACCU(PUKALIMU BEIIECTB U XUMUYECKUX PEAKIINA;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBS3U MEKY N3Y4aeMbIMU SIBJICHUSIMY;

CTPOMUThH JIOTUYECKUE paCCYKICHUs (MHIYKTUBHBIE, NEIYyKTHBHbBIE, IO AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M NPOTHBOPEYMsI B paccMaTpUBAaEMbIX SIBICHHSX, (OpMYyIMpOBaTh BBIBOJIBI U
3aKJIFOUEHUS;

MPUMEHSATH B MPOLIECCE MMO3HAHUS, HCIIONb3yeMble B XMMUH CUMBOJIMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBATh MOJIENIbHbIE IPEICTABICHUS — XUMHUYECKUI 3HAK (CHMBOJI) 3JEMEHTa, XUMHUYecKas
¢dopmyna, ypaBHEHHE XMMHUYECKOW peaKkIMi — TPH PEHIeHUN YUeOHBIX MTO3HABATENIbHBIX M MPAKTHUYECKUX
3a/a4, MPUMEHATh Ha3BaHHBIE MOJIEIbHBIE IPEICTABICHUS AJIS BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3Y4aE€MbIX BELIECTB U XUMUYECKUX PEAKLIUM.

2) 0a30BbIe UCCIIEIOBATELCKHIE ACHCTBUS:

BJIaIETh OCHOBAMM METOJIOB HAYYHOT'O NIO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIIUIA;

(dbopMynUpoBaTh TN U 33/1a4H UCCIIEAOBAHMSI, UCTIONb30BaTh MMOCTABJICHHBIE M CAMOCTOSITEIFHO
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cOpMyIMpOBaHHBIE BOIPOCHl B KAayecTBE HMHCTPYMEHTA IO3HAHHMSI M OCHOBBI Uil (OPMHPOBAHUS
TUIIOTE3bI 10 IPOBEPKE MPABUILHOCTU BbICKA3bIBAEMBIX CY)KJIEHUI;

BJIAJCTh  HABbIKAMU  CAMOCTOSITEIBHOIO  IUIAHUPOBAHMS W TMPOBEACHUA  YUYEHMUECKUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOIIOAAaTh 3a XOJOM IMPOIECcca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €0 PE3yJabTaT, (POPMYIUPOBATH 0OOOIIECHUS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIbTATOB MCCIEAOBAHUS, COCTABIISATH 0OOCHOBAHHBIN OTUET O IPOJICIIaHHON paboTe;

npuoOpeTaTh OMBIT YYSHWYECKON HCCIeOBATENbCKONW M MPOEKTHOW JAEATENIbHOCTH, IMPOSBIATH
CMOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITIOMCKY METOJOB pPEIICHHUS IMPaKTHYECKHX 3ajad,
MIPUMEHEHUIO PA3IMYHbIX METO/IOB TIO3HAHHUS.

3) pabora ¢ uHpopmarueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(POpMAIWU (HAydyHO-TIONMYJSpHAs JUTepaTypa
XAMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE MMOCOOMs, pecypchl MHTEepHeTa), aHAMU3UpOBaTh MHPOPMALIUIO
pa3aMYHbIX BHUJOB M (QOpPM MpeACTaBlIEHUS, KPUTHUYECKU OLEHUBATb €€ JOCTOBEPHOCTb M
HENPOTUBOPEUNBOCTS;

(dbopMynupoBaTh 3alpOChl U MPUMEHATh pa3InYHbIE METO/IbI IIPU MOUCKE U 0TOOpE MH(pOpMaLUY,
HE0OX0IMMOM ISl BHINOJHEHUS Y4eOHBIX 3a7au ONPEeIEHHOTO THIIA;

pUoOpeTaTh ONBIT  KCMOJb30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHMH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IpesicTaBiIeHUsI UHPOpMaLK (CXeMbl, rpapuKHy,
JiarpamMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

HCIO0JIb30BAaTh HAay4YHBIM SI3bIK B KAaue€CTBE CPEACTBA NMpHU padoTe ¢ XMMHUYECKOW HH(OpMaIMen:
MPUMEHATh MEXIpeaMeTHble ((du3uueckue W MaTeMaTUYecKue) 3HAKU W CUMBOJIBL, (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATTISIAHOCTH.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJaeMOHl TeMbl B XOJ€ Iuajlora W/HIM JUCKYCCHH,
BBICKa3bIBATh MU, (POPMYIUPOBATH CBOM IPEIUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS INPEI0KEHHOM
3a/1a4H;

BBICTYNIaThb C MPE3EHTAlMEW pPE3yIbTATOB IO3HABATEIBHOM  JIEATENBHOCTH, ITOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH BBINOJHEHUM XMMHYECKOIO HKCIEPHMEHTA,
IIPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peaau3alyd y4eOHOro MpoeKTa
1 (hopMynMpOBaTh BBIBOJBI 110 PE3yJbTaTaM MPOBEAEHHBIX UCCIEI0BAHUM IMyTEM COIIaCOBaHMS MO3ULIMH
B X0JI€ OOCYXKJICHUSI 1 0OMEHA MHEHUSIMH.

OBnaneHne yHUBEpPCAIBHBIMU PETYISTUBHBIMU JCHCTBUSMMU:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYILECTBIATH CBOIO IIO3HABATEIBHYIO JAEATEIbHOCTb, OIIPENEIsL
e€ Ienu W 3aJaud, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH Ipe/ularaeMbli
QITOPUTM JEWCTBUI NpHU BBINOJHEHWH Y4eOHBIX U HCCIEIOBATEIbCKUX 3ajay, BbIOMpaTh Hambosee
3ppeKTUBHBIN CcrIOCOO UX pelIeHHs C y4ETOM IOJY4YEeHHUs HOBBIX 3HAHUM O BEIIECTBAX U XMMHUYECKHUX
peakuusx;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

IIpenmeTHble pe3yabTaThl OCBOEGHUS HMPOTrpaMMbl CpeIHEro oO0Iero oOpa3oBaHMs 10 XUMHUHM Ha
0a30BOM ypOBHE OpHEHTHPOBaHbl Ha oOOeCleYeHHE IMPEUMYLIECTBEHHO 001eo0pa3oBaTeIbHOW U
OOIIEeKyIbTYPHON MOATrOTOBKU oOydarouuxcsi. OHU BKJIIOYAIOT clieluduueckue i yaeOHOro mpeamera
«XUMUS» HaydyHble 3HAHMs, YMEHHMs U CIOCOOBI JEHCTBMI 1O OCBOCHHUIO, HHTEpIpeTauuu U
peoOpa30BaHUIO 3HAHUHN, BUABI JAEATEIBHOCTHU 0 MOJIYUYEHUIO0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HaHUH B
Pa3IUYHbIX YU4EOHBIX M peaJIbHBIX )KMU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ XUMUEH. B mporpamme no xumuu
IIPEIMETHBIE PE3YIbTATHI IIPEJICTABIICHBI 110 TOJaM U3y4YECHHUS.

K xonny o0ydenusi B 10 kiacce npeaMeTHbie pe3yibTaThl 0CBOCHHS Kypca «Oprannyeckasi
XHMH» OTPAKAIOT:

C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMUYECKOH COCTaBJAIOIIEH  €CTeCTBEHHO-HAy4HOM
KapTUHBI MUPA, POJIM XUMUHU B MO3HAHUU SBJICHUNA NPUPOAbI, B (POPMUPOBAHMM MBIIICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM Ui pelieHus] NMPaKTUYEeCKUX 3ajad |
HKOJIOTUYECKH 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO M MIPHUPOTHON CPEE;

BJIQJICHUE CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpPask BKIIIOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKUH 3JIEeMEHT, aToM, JJIEKTpOHHas 00O0JI0YKa aroma,
MOJIEKYyJa, BaJCHTHOCTb, OJJIEKTPOOTPHULIATEIIFHOCTh, XUMHUECKasi CBS3b, CTPYKTypHas Qopmyna
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(pa3BépHyTass W COKpaliéHHas), MOJb, MOJSpHas Macca, MOJIIPHBIM OO0BEM, YIJIepOIHBIA CKEleT,
GbyHKUMOHATBHAS —TPYNINA, paauKal, M30MEpUs, HW30MEphbl, TOMOJIOTUYECKUH psll, TOMOJOTH,
YIJI€BOJOPOABI, KHUCIOPOJ M a30TCOIAEPKAIIME COCIAMHEHMS, MOHOMED, IOJIMMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIUHEHMS);

TEOPUHU U 3aKOHBI (TEOpUsl CTpOEHUs opraHndeckux BemecTs A.M. bytiepoBa, 3akoH coXxpaHEHUs
MacChl BEIIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3bIK XUMUH;

MHPOBO33PEHUYECKHE 3HAHUS, JIEKallue B OCHOBE MOHMMAHMS INPUYMHHOCTH U CUCTEMHOCTH
XUMHMUYECKUX SBJICHUH, (PAKTOJIOrMYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, IMOJYYEHHUH U O€3011acHOM
HCI0JIb30BAHNHU BaXKHEHIINX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKON AEATEIbHOCTU YEJIOBEKA;

c(OPMHUPOBAHHOCTh yYMEHHH BBISBISATH XapaKTepHbIE MpPU3HAKA TOHATHH, yCTaHABIMBAaTh HX
B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IIOHATUSA  IIPU ONKMCAHUM COCTaBa, CTPOCHUSA H
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

cOpPMUPOBAHHOCTh YMEHUH HCIOJIb30BATh XHUMHYECKYI0 CHUMBOJHUKY JUIsL  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, cOKpam€HHOW) (OpMya OpPraHMYECKUX BELIECTB U
YPAaBHEHUN XHMHWYECKUX pPEAKUHUM, M3TOTAaBIMBATh MOJEINM MOJIEKY] OPraHMYECKUX BEIIECTB IS
MJUTFOCTPALIMY UX XMMUYECKOTO Y IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHHUI YCTaHABINBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB
10 UX COCTaBY U CTPOEHUIO K OIpeNeIEHHOMY KJIAacCy/Tpylie COeJUHEHUN (yriaeBo10poabl, KUCIOPOd U
a30TCOJIEpKaIlNe COEAMHEHUS, BBICOKOMOJEKYISPHbIE COEIWHEHHUS), JaBaTb MM Ha3BaHUA IO
cucremaruueckoil HomeHknatype (IUPAC), a Takke npuBOAUTH TPUBHAIbHbIE Ha3BaHUS OTAEIbHBIX
OpraHMYeCKUX BellecTB (PTWUJIEH, MPOMWIEH, AaleTUJeH, JSTWICHIJINKONb, TJIUIEPUH, (EHO,
dbopmManpaeruy, aneTaableru], MypaBbUHAs KUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBas KHCIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJT0103a, TIIMIUH);

c(OpMUPOBAHHOCTh YMEHHMSI ONPEIENIATh BUIbl XUMUUYECKOHN CBSI3U B OPraHMYECKUX COEIUHEHUSIX
(omMHApHBIE M KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJOKEHHUS TEOPUU CTPOEHUS OPraHMYECKHX BEIECTB
A.M. bytnepoBa s 0OBSICHEHHUS! 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS, 3aKOH
COXpaHEHUsI MACCHI BEIIECTB;

chOpMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (HU3MYECKHE U XHUMHUYECKHE
CBOMCTBa TUNHMYHBIX MPEACTAaBUTEICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB (METaH, 3TaH, STHUJIEH,
MpOMUJIeH, aneTuieH, Oyraauen-1,3, merunOyraauen-1,3, GeH30J, METaHOJ, 3TaHOJI, ATHJICHTJIUKOJb,
rIIMLepuH, (EeHoJI, aleTalbIerul, MypaBbuHas M YKCYCHas KHUCIOTHI, TJIOKO3a, Kpaxmall, LeJUII0NI03a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh TE€HETUYECKYIO CBA3b MEXKJIy HUMHU YpPaBHEHHSIMHU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCMOJIB30BAaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHUSI XapaKTepPHU30BaTh HCTOYHHKH YIIIEBOJOPOJHOTO ChIpbs (HE(PTB,
MNPUPOJHBIN Tra3, Yrojib), CHOCOOBI HX TMepepadOTKM U MPAKTHUYECKOE MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

cOpPMUPOBAHHOCTh yYMEHUW TMPOBOJUTH BBIUUCICHUS IO XUMHUYECKHM YypaBHEHHSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa pPEaKIMHU [0 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB MM MPOIYKTOB PEAKIIHH);

chOpMUPOBAHHOCTh yMEHUW BIAJETh CHCTEMOH 3HAaHUH 00 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, HMCIOJIb3YEMbIX B XMMHUHU MpPH H3yYCHUH BEIIECTB U XMMUYECKUX fABIICHUHN (HaOmromeHue,
U3MEpEHHe, SKCIEPUMEHT, MOJICIMPOBAaHKE), MHCIOJb30BaTh CHUCTEMHbIE XHMUYECKHE 3HAHMA JUIs
INPUHATHS PEIIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYalMsX, CBSI3aHHBIX C BEUIECTBAMM M HX
IIPUMEHEHHEM,;

C(OPMHPOBAHHOCTh YMEHMH COONIOJaTh MpaBUia IMOJb30BAHUS XMMHUYECKOH MOCYAOH H
na0opaTOpHBIM O0OpYJOBAaHUEM, a TaKKe IpaBuia OOpalleHHs C BEleCTBAMU B COOTBETCTBHM C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

COPMHUPOBAHHOCTh ~ YMEHHHM  IJIAHUPOBATh M  BBHIMOJHATH XUMHYECKUH  HKCIIEPHUMEHT
(mpeBpalieHNs: OPraHuYeCKUX BELECTB IPU HarpeBaHUM, MOJIYYEHHUE dTHUJIEHA U U3YYEHHUE €TI0 CBONCTB,
Ka4eCTBEHHbIE PEaKIUM OpPraHWYEeCKHX BEIECTB, JECHATypalusi OENKOB TpU HarpeBaHUM, I[BETHBIC
peakuuu OeJIKOB) B COOTBETCTBUH C MPaBUIIaMU TEXHUKH 0€30MaCHOCTH MPH 0OpallleHHH C BELIECTBAMU U
1a00paTOPHBIM  000PYIOBAaHUEM, MPEACTABIATh PE3YJAbTAThl XMMUYECKOTO OSKCIIepUMeHTa B (opme
3alMCH YPAaBHEHHUI COOTBETCTBYIOLIUX pPeakuil 1 (GOpMyIHpPOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;

COPMHUPOBAHHOCTh ~ YMEHHM  KPUTHYECKH  aHAJIM3UPOBATh XHMHUYECKYyI0 HH(OpMaLuio,
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MOJTy4aeM Y0 M3 Pa3HBIX HCTOYHHUKOB (CPECTBA MaccoBOM nH(popMaIuu, IHTEpHET U IPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOTIOAATH MpaBHJia SKOJOTHYECKH I€1eCO00pa3HOro MOBEICHUS B
OBITY U TPYJIOBOW NEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 3JI0OPOBBS U OKPYKAIOMIEH MPHPOITHOM
Cpelbl, OCO3HaBaTh OMACHOCTb BO3JACHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX OPraHUYECKUX
BELIECTB, MOoHUMAas cMblca nokaszatens [IJIK (mpeaenpHO AONMYCTMMONM KOHLIEHTpAalLMM), MOSACHATH Ha
pUMepax CrocoObl YMEHBIIICHUS U TIPSO TBPAICHUS UX BPEIHOTO BO3JICHCTBIS HA OpPTraHU3M YeJIOBEKa;

JUIsE 00YYaIOIIUXCS ¢ OTPAaHMYCHHBIMUA BO3MOKHOCTSIMH 3I0POBbSI: YMEHHUE IPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB M XUMUUYECKUX SIBJICHUI;

JUIA CJENbIX W CJIa0OBUAALIMX OOy4alOUIMXCS: YMEHHE HCIOJb30BaTh PEIbePHO TOUYECHHYIO
cucremy obo3nauenuii JI. bpaiins s 3anucu XUMU4IecKuX (GOpMYyIL.

K xonnmy oO0yuenusi B 11 kjacce mpeaMeTHble pe3yJjbTaThl OCBOeHHMsI Kypca «O0mas u
HeOpraHu4vecKasi XuMus» 0TPaKAIOT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN O XUMHUYECKOW COCTaBISIONIEH  €CTECTBCHHO-HAyYHOU
KapTUHBI MUPA, POJIM XUMHUH B MO3HAHUM SIBJICHUN TPUPOABI, B (OPMUPOBAHUHU MBIIIJIEHUS U KYJIbTYpPbI
JTUYHOCTH, €€ (DYHKIMOHAIHLHOW TPaMOTHOCTH, HEOOXOJMMOW JUIsi pEHICHUS MPAaKTUYECKUX 3aaad |
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM Cpejie;

BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHHI, KOTOPAst BKIIFOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYCCKHIH 3JEMEHT, aTOM, H30TOm, S-, P-, O- 3JIeKTpOHHBIC
opOuTaIM aroMOB, MOH, MOJIEKYJa, MOJb, MOJSIPHBIA OOBEM, BAJICHTHOCTb, DJIEKTPOOTPUIIATEILHOCTD,
CTENEHb OKHUCJICHHUS, XUMHUYECKas CBs3b (KOBaJEHTHas, WOHHAs, MeETaJUIMYecKas, BOJIOPOJIHAs),
KpUCTAJUTMYECKasT PENmIETKa, THUIBl XUMHYECKUX PpEeaKIMi, pacTBOp, JJIEKTPOJHUTHI, HEIIECKTPOJIHTHI,
ANEKTPOJIUTAYECKAST JTUCCOIMAIUS, OKHCIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOW pEaKIuu,
XUMHUYECKOE PaBHOBECHE);

TEOPUU ¥ 3aKOHBI (TEOPHS DIICKTPOJUTHYECKOW JHUCCOIMAINH, TEPUOJIUYECKHN 3aKOH
JI.1. MenpeneeBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUsI W MPEBPALICHUS SHEPIUU MPU
XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMHH, MUPOBO33PEHUECKUE 3HAHUS,
JeXKalue B OCHOBE MOHUMAaHUS MPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SBJICHHM, (paKTOJOruvecKue
CBEICHUSI O CBOMCTBAX, COCTaBE, MMOJIyYeHUU U O€3011aCHOM HCMOIb30BAaHUH BaXKHEUIITUX HEOPTraHUUECKUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA;

cOpPMHUPOBAHHOCTh YMEHUHN BBISBIATH XapaKTepHbIE NPU3HAKK TOHATUMN, YCTaHAaBIMBATh HX
B3aMMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS IPH ONMCAHUHA HEOPraHUYECKUX BEIIECTB U UX
MpEeBpAIlCHU;

c(OpPMUPOBAHHOCTh YMEHUHN HCIIOJIH30BaTh XUMUYECKYI0 CUMBOJIMKY Il COCTaBieHUs (HopMys
BEILIECTB M YPaBHEHUN XUMUYECKUX peakiui, cuctematudeckyto HomeHkIaTypy (IUPAC) u tpuBuanbHbie
Ha3BaHMs OTHENbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbld Ta3, YIVIEKHCIBIM ra3, aMMHaK, raméHas
U3BECTb, HEraléHas U3BECTh, MUTHEBAsI CO/A, TUPUT U JIPYTHE);

cOpPMUPOBAHHOCTh YMEHUU OINpEAesaTh BaJEHTHOCTh M CTENEHb OKHCICHUS XUMHYECKUX
JJIEMEHTOB B COCIUHEHHSIX PAa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOW CBA3M (KOBaJCHTHAas, HWOHHAafi,
MeTaJinyeckasi, BOJOPOHAs) B COCIUHEHUSIX, TUIl KPUCTAJUIMYECKON PElIETKH KOHKPETHOTO BEIECTBa
(aToMHasi, MoOJEKYJIspHas, WOHHAs, MeTajuIndeckas), XapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCTUHECHUII;

chOpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHMYECKUX BEIIECTB MO HX
COCTaBY K OIpeAeIEHHOMY KIIAcCy/TpyIIe COCIUHEHHH (IPOCThie BEIIeCTBa — METAIIbl M HEMETalIbl,
OKCH/IbI, OCHOBaHHMsI, KUCIIOTHI, aM(POTEPHBIE TUPOKCHIBI, COIIH);

chOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICH mepuoanyeckoro 3akoHa [[.M. MenneneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO M MPOTHOCTUYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHUW XapaKTepPH30BaTh JIIEKTPOHHOE CTPOEHHUE AaTOMOB XHUMHYECKHX
anemeHToB 1-4 mnepuonoB Ilepuogmueckoit cucrteMbl xumudeckux asnemeHToB JI.M. Mennaeneesa,
UCTIONIB3Ys TOHSTHS «S-, P-, O-3JEKTPOHHBIC OPOUTAIN», «IHEPreTHYECKHE YPOBHH», OOBACHSITH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMUUYECKHUX AJIEMEHTOB U UX COEIUHEHUH 0 TIEPHOJIaM U TpyIIIam
[Tepuonnueckoit cucremsl XuMuueckux anemenToB .M. Menneneesa;

chOpPMUPOBAHHOCTh YMEHUHN XapaKTepu30BaTh (OMUCHIBaTh) OOMIME XHMHUYECKHE CBOHCTBA
HEOPraHMYECKUX BEHIECTB PA3MYHBIX KIJIACCOB, MOATBEPXKIATh CYIIECTBOBAHWE T'€HETHMYECKOW CBSA3U
MEX]y HEOPraHMYeCKMMH BEHIECTBAMH C TIOMOLIBIO YPaBHEHHUM COOTBETCTBYIOIIUX XUMUYECKUX
peaKuuii;

chOpMHUPOBAHHOCTh YMEHUS KIacCU(PHUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 PA3IMYHBIM MTPU3HAKAM
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(duciay W COCTaBy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEeKTy peakiuu, H3MEHEHHIO CTereHei
OKHUCIICHUS AJIEMEHTOB, 00paTUMOCTH PEAKIINH, YIACTUIO KaTaau3aropa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTABJIATH YPAaBHCHUS PEAKIUW pa3INMYHbIX THUIIOB, TOJHBIE W
COKpaIIEHHbIC YpaBHEHUS PEaKlUii MOHHOTO OOMEHA, YYUTHIBAs YCIOBUS, IPHU KOTOPHIX ITH PEAKIIUU
UIYT 10 KOHIA;

cOPMUPOBAHHOCTh YMEHHU TMPOBOJUTH PEAKIUH, IMOATBEPKIAAMOIINE KAa4eCTBCHHBIH COCTaB
pPa3IMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PaCTBOPaxX HEOPTraHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHH PaCKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEAICTBOM COCTABIICHHUS AIEKTPOHHOTO OajaHca 3TUX PEaAKIU;

cOPMHUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PEAKIMH OT
pa3nMYHBIX (AKTOPOB; XapaKTep CMEMICHHUS XMMHYECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIIIHETO
BozaeiictBus (mpunuun Jle [larense);

chOopMUPOBAHHOCTh YMEHHUM XapaKTepPU30BaTh XMMHYECKHE TMPOIECCHI, JIekKAIIUE B OCHOBE
MIPOMBIIIJICHHOTO TIOJy4eHHUs CEPHOM KUCIOTHI, aMMHUaKa, a TaKke CHOPMHUPOBAHHOCTH MIPEACTABICHUM 00
00IIUX HAYYHBIX MIPUHIIMAIIAX U IKOJIOTHUYECKHUX MPOOIEeMax XUMUUECKOTO TTPOM3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYHCICHUS C HCIOJH30BAHUEM TMOHSTHS «MacCOBas
JI0JISL BEIIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIIEHHUI ra30B MPH XUMHUYECKUX PEAKIUAX, MACCHI BEIIECTBA
UM 00bEMa ra3o0B MO U3BECTHOMY KOJUYECTBY BEIECTBA, MACCE WU 00BEMY OJTHOTO M3 YUaCTBYIOIINX B
peakIMy BEIIECTB, TEIUIOBOTO 3(PdeKTa peakimu Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
TIPEBPAICHUSI U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUW COOJIIOMATh TIPAaBWJIA TIOJB30BAHHUS XWMHYECKOW TIOCYAOH W
nabopaToOpHBIM O0OPYJOBAaHWEM, a TakKe IpaBWja OOpaIlIeHHWs] C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

chopMUPOBAHHOCTh YMEHHUH TUTAHUPOBATH U BBITIOJHATh XUMUYECKUHA dKCTIEPUMEHT (pa3ioKeHHE
MIEPOKCH/IA BOAOPOA B IPUCYTCTBUU KATAIM3aTOPA, ONPEAECICHUE CPEbl pACTBOPOB BELIECTB € MOMOIIBIO
YHUBEPCAJIBHOTO HWHAMKATOPA, BIMSHHUE Pa3IMYHBIX (PAKTOPOB HAa CKOPOCTb XMMHUYECKOW peaKIUu,
peakuu HMOHHOTO OOMEHa, KayeCTBEHHbIE peakiuu Ha cyiabpaT-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHHS, DEIIEHHE SKCIEPUMEHTANbHBIX 3a7ad nmo TemaMm «Mertamibe»y u «Hemeramis») B
COOTBETCTBUU C MpaBHJIaMU TEXHMKH O€30MaCHOCTH IMpH OOpallleHWH C BellecTBaMU M J1a00paTOPHBIM
00opy/nOBaHUEM, NPEICTABIATh PE3yJbTaThl XUMUYECKOTO IKCIEPUMEHTa B (OpMe 3aluch ypaBHEHUI
COOTBETCTBYIOIIUX peakiuil U GopMyIUpOBATH BHIBOIBI HA OCHOBE ATHX PE3Y/IbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIUM3UPOBATh XUMHUYECKYI0  HMH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHUN COOIIOAATH MpaBHJia SKOJOTMYECKH 1€1ecO00pa3HOro MOBeIeHUs B
ObITY U TPYJIOBOM NEATENHHOCTH B LENISIX COXPAaHEHHS CBOEr0 3/I0POBbS U OKpPYKAIOLIEH MPUPOJAHOMN
Cpenbl, OCO3HABaTh ONACHOCTh BO3JECHUCTBHS HA >KMBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, MOHUMAs
cmpicn mokazatens [IJIK, moscHAT, Ha mpumepax crnocoObl YMEHbBIIEHHS W MPEJOTBPALICHHUS HX
BpPEIHOTO BO3JICHCTBHSI HA OPraHU3M YEJIOBEKA;

Ui 00y4aroluXcs ¢ OTPaHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBbS: YMEHUE MPUMEHSTh 3HaHUs 00
OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEIIECTB MU XUMUUYECKHX SIBJICHU;

JUIA CJEMbIX W CIA0OBHAALIMX OOYy4aIONIMXCS: YMEHHE HCIOJb30BaTh peiabeHO TOUYCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu XuMU4eckKux Gopmyi.

TEMATHYECKOE IINIAHUPOBAHUE VYYEBHOI'O [HIPEIMETA «XUMUSA»
(FA3OBBIH YPOBEHD)

10 knacc. Oprannyeckasi XuMHsl

KoJua-Bo JaexkTpoHHble (HM(pPOBbLIE)

HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI
4acoB o0pa3oBaTe/bHbIE pecypchl

Paznen 1. Teopernueckue 0CHOBBI OPraHM4yeckoil xummu (3 1)
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Tema 1. IlpexMer opraHu4eckoil XHUMHH.
Teopus XHMHYECKOro CTPOCHUA
OPraHMYecKUX COeAUHEHH I

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

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

Paznen 2. YraeBoaopoas (12 u)

Tema 2. IlpeneabHble YIJjeBOAOPOAbI —
AJIKaHbI

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

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

Tema 3. HenpeagejgbHble YriaeBOAOPOAbI:
AJIK€HbI, AJIKAJUECHbI, AJIKHHbI

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

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

Tema 4. ApomaTuyeckue yrjieBoaopoabl

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

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

Tema 5. ITIpupoanbie HCTOYHUKH

yIJIeBOJIOPO/IOB U HX MepepadoTka

http://school-

collection.edu.ru

http://www.chemnet.ru

http://experiment.edu

. ru

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

Pa3nea 3. Kuciopoacoaepikamue opraHu4ecKu

e coequnenus (12 u)

Tema 6. Ciupthl. ®eHou

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

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

Tema 7. Anbaernabl. Kap6oHoBbIe KHCIOTHI.
Caoxnblie 3¢ upbl

http://school-

collection.edu.ru

http://www.chemnet.ru

http://experiment.edu

.ru

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

Tema 8. YrieBoabl

http://school-

collection.edu.ru

http://www.chemnet.ru

http://experiment.edu

.ru

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

Pa3nen 4. A3oTcoaep:kaiiue opraHudeckue coequHeHus (3 1)

Tema 9. AMUMHBI. AMMHOKHCJI0THI. Bejku

3

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

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

Pasned. 5. BbicokomoJieRyIsipHbIe COeIMHEHM I

(2 4)

Tema 10. Ilnactmaccnl. Kayuyku. Bosiokna

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

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

Pe3eps

http://school-
collection.edu.ru
http://www.chemnet.
ru
http://experiment.e
du.ru
http://school-
sector.relarn.ru/ns
m/

OBIIEE KOJIMYECTBO YACOB IIO

I[TPOTPAMME

35

11 kaace. O01mas 1 HeOPraHu4vecKass XMMus

HaumeHnoBaHue pa3aesioB 1 TeM IPOrPaMMBbI

Koa-Bo
yacoB

daexkTpoHHble (UGPOBHIE)
o0pa3oBaTe/IbHbIC PeCypChI

Paznen 1. Teopernueckue ocHOBBI Xxumuu (12 )

Tema 1. Crpoenune atomos. Ilepmonmueckuii
3aKOH u Ilepunonnueckas cucreMa

http://school-
collection.edu.ru
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HaumenoBanue pa3xaejioB U TEM IIPpOrpaMmMmabl

Koa-Bo
JacoB

iekTpoHHbIe (UGPOBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

xumuuyeckux 3jiemeHToB JI. . MenaeneeBa (3

)

http://www.chemnet.
ru
http://experiment.e
du.ru

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

Tema 2. Ctpoenue BemecrBa. MHorooopasue
BelecTB (4 4)

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

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

Tema 3. Xumuyeckue peakuuu (5 4)

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

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

Paznen 2. Heopranuueckasi xumus (16 u)

Tema 4. Hemetaswinl (8 4)

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

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

Tema 5. Mertanibl (8 4)

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

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

Paznen 3. Xumus u :Ku3Hb (4 1)

Tema 6. Xumust u :ku3Hb (4 1)

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

http://school-
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HaumenoBanue pa3xaejioB U TEM IIPpOrpaMmMmabl

Koa-Bo
JacoB

iekTpoHHbIe (UGPOBHIE)
o0pa3oBaTe/ibHbIE PecypcChl

sector.relarn.ru/nsm/

Pe3eps

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

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

OBILIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

35
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