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HOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (elepalibHON 00pa3oBaTeNbHON MPOTpaMMbl CPEIHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TrOCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojnaBanus y4eOHOTO IMpeamMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHu3anusx Poccuiickoit @Dexepanuu, pean3yrOIMMUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MONOXEeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpamMMmbl 1O XHMHH, K OIPENEICHUIO OO0IIei
CTpaTeruu 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJICH, COACpP)KaHUS, pE3YyJbTaTOB OOY4YeHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMTYCKHHKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepIIAIOIIUM JTAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH ILIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKEe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoaHOI cpene. Peanusyercs xuMuyeckoe o0pazoBaHUE 0O0YYArOMIMXCS Ha YPOBHE CPEIHETO
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro ImpeaMera «XUMHUS», COJAEp)KaHUE U MOCTPOCHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMe O XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, &
3HAYEHUS B MO3HAHUU MPUPOJABI U B MAaTePUATbHOMN KU3HU OOIECTBA, a TAKKe C y4ETOM OOIINX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEr0 OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYIO0 pPoOjb B COBPEMEHHOM
[UBUJIM3AIMHN, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
dbopMUpOBaHUE PAllMOHATFHOTO HAYYHOTO MBIILJICHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYKaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHUpAa, OCO3HAHUSI B3aMMOCBS3U
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUSI.

TecHo B3aMMOAEHCTBYST C JPYTMMHM €CTECTBEHHbIMM HayKaMH, XUMHUS CcTajna
HEOTHEMJIEMOM YacThl0 MHPOBOM KyJIbTYphl, HEOOXOJWMBIM YCIOBHEM YCHELIHOTO Tpyaa U
JKU3HU Kakoro ujeHa oOmiectBa. CoBpeMeHHash XMMHS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTHH HaIlpaBlieHa Ha PEUIeHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTH4ecKoil, MUIIEBOH, SKOJIOrMYeckod O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro ooOuiero oobpa3zoBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaromMXcs, HEOOXOTUMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsrolmuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «O01Ias 1 HeopraHu4decKasi XMMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SBJISIIOTCS. OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM M0 HEOPraHUYECKONW XUMUH (C BKJIIOUEHHEM



3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMbI 3HAHUN
Opyd HM3YYCHUHU TMpeaMeTa OOEeCIeYrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuueckas
XUMHA» chopMUpOBaHa B MPOrpaMMe [0 XUMHH HAa OCHOBE CHCTEMHOTO IOAX0Ja K M3yYCHHUIO
yuyeOHOro MaTepuasia M OOYyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTCA Ha YPOBHE KJIACCHYECKOM TEOPHM CTPOEHUS OPraHMYECKHUX COCOUHEHHM, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJICKTPOHHBIX IPEICTaBICHHH O CTPOCHUM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OLIEro oOpa30BaHUS IEpBOHAYAJIbHBIE
IPEJCTABICHNUS O XUMUYECKOM CBA3M, KIACCU(PUKALIMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHUs B mpeaMeTe «XuMus» 0a30BOro YpPOBHS pPaccCMaTpPHBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyecKasi XUMHUSL» O00YUYAIOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaU€HUE MEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJ0JIOIMYECKUX TMO3UILIMM,
riy0Xke MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMH 3TOro 3akoHa — OT oOoOaromiei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUN O BOXHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAKXKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKaHUs
jpononHserca B Kypcax 10 m 11 kimaccoB 2neMEHTaMM  COIEp)KaHUS, MMEIOIIUMU
KyJBTYpPOJIOIMYECKM M MPUKIAAHON XapakTep. OTH 3HAHMS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMHM HAayKaMH, PAaCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JESITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)KEHHUS K IpOLECCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxanue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YEHHsI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yJaroImuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUI0cOPCKUX MIeH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTAaBOM M CTPOCHHMEM, [IO3HABAEMOCTh IIPUPOIHBIX SIBICHUM ITyTEM DKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUUH MeXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HaHME POJIM XMMUHU B PEIIEHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MmpodiieM cOepekeHust
DHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3aHUSI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B rmulane pemieHuss 3amad  BOCIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  O0YYaroIIMXCs
IPUHATBIE NPOrpPaMMOM II0 XMMHHU IIOAXOABI K OIPEACICHUIO COIEPKAHUSA U IOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (OpMHUPOBAaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLINX
0a30Boe 3HaUEHUE I Pa3IMYHbIX BUIOB JIEATEIBHOCTH: pEeLIeHUs TpobiieM, IOUCKa, aHaau3a u
o0paboTkn uHPOpMaIK, HEOOXOMUMBIX JJs TNPUOOPETEHHs ONbITa MPAKTUYECKOH U
UCCIIEI0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IIO3HAHUU XUMUU.

B mpaxTuke npenogaBaHusi XMMUHM Kak Ha YPOBHE OCHOBHOT'O 001ero o0pa3oBaHusl, Tak U
Ha YpOBHE cpeaHero obmiero oOpa3oBaHUs, TPH  OMNpPENEICHUH  COJIEepiKaTeIbHON
XapaKkTepUCTUKHU LEeJIed H3Yy4YEeHMs] IpeaMeTa HaIpaBICHUEM IMEPBOCTEINIEHHOW 3HAYMMOCTHU



TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW HAayKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHMUECKOW MESITeIbHOCTH YEJIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHPOBOM KyJabTypbl. C METOAMYECKOW TOYKH 3pEHUS TaKOW TMOIXO0d K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CoriacHo J1aHHOW TOYKE 3PEHHS TJIABHBIMHM LEJISIMU WM3y4Y€HHUs TpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (11 ki1.) sIBIISIFOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHbI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHWMHHU, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX ISl MPHOOPETEHUS YMEHUN OPHEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKHUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIGATEIBHOCTH, CBS3aHHBIX C HAONMIOACHHWEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJCHHEeM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€J€H U 3a7a4 U3y4eHUs MperMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B cHucTeMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MPENOJaBaHUU XUMHUH B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBIIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHU3allvu,
BJIAJICIONIET0 HE HAOOpOM 3HAHM, a (YHKIMOHAIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJYYEHUS 3HAHUN U MPUMEHEHUS UX B PeajbHOU KU3HU JUIS PEIICHUs
MPAKTUYECKUX 3a7ay.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHUPYIOIIEEe 3HAYCHHUE
IPUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
dbopMUpOBaHHE UHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHEM;

dopMupoBaHUe Yy OOYYArOMIMXCS KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHITHI),
UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JIJISl PA3NUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOMCKA, aHaimu3a W o00paboTku WHGOpPMAIMU, HEOOXOMUMBIX ISl MPUOOpPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B IO3HAHUU XUMHH, a TAK)XKE JJI OLIEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHMSHHUS BEIIECTB U XUMHUYECKHX MPOLIECCOB
Ha OpraHU3M YE€JIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBbIE 3HAHMUS 10 XHUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIONB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIS
TEXHOJIOTHH JIJIsl IOMCKA W aHaln3a yueOHO! U HayYHO-TIOMYIIpHOU WH(DOPMALIUA XUMHUYECKOTO
COJIepKaHus;

dbopMupOBaHUE U pa3BUTHE Yy O0YUYAIOUINXCS ACCOLUATUBHOIO U JIOTHYECKOTO MBIIUICHHUS,
HaOJII0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;



BOCIIUTaHHE Yy oOOydaromuxcs YyOeKIEHHOCTH B TyMaHUCTUYECKOH HalpaBIEHHOCTH
XUMHUH, €€ BaXHOW pOJM B  pPEUICHHH IJO0ATbHBIX  MHpoOJeM  parMOHAIBHOTO
NPUPOIONIONB30BAHUS, TIOMOIHEHUS YHEPIeTUYECKUX PECYpPCOB M COXPAHECHHUS MPHUPOIHOTO
pPaBHOBECHsSI, OCO3HAHHMS HEOOXOTUMOCTH OCpPEKHOTO0 OTHOIICHHS K MPHUPOJIE U CBOEMY
300POBBIO, a TAKIKC HpI/I06peTeHI/IH OIlbITa MCITIOJIB30BAHUS IMOJTYYCHHBIX 3HAHUUI AJI1 IPpUHATHA
T'paMOTHBIX pemeHHﬁ B CUTyalluAX, CBA3AHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01mee Ynciio 4acoB, OTBEAEHHBIX U M3YyYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHErO
obiero oopazoBanusi, coctaBisieT 68 yaco: B 11 kiacce — 34 yaca (1 yac B Hezeno).

COJAEPKAHUE OBYUYEHUS
11 KJIACC

OBLIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBBI XUMHH

XuMHuecKui aneMeHT. AToM. Sapo artoma, H30TONbL. ODJIEKTPOHHAs 000JI0YKAa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- anmemeHTbl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

ITepuognueckuit 3akoH u llepmomnueckas cucrema xumuueckux siaemenrtos JI. M.
MengeneeBa. CBs3p NEpUOAMYECKOTO 3akoHa M llepuonnyeckoil cucTEMBl XUMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOI TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU IPOCTBIX U CIOXKHBIX BEIIECTB
110 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHUYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBAaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTENEHb OKUCIIEHN. IOHBI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKyISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsATHE O AMCHEPCHBIX cucTeMax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBas 10
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmatypa HeopraHM4ecKux
BEILECTB. ['eHeTHuyeckass CBA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKANIUX K pPa3IUYHBIM
KJIaCCaM.

Xumuyeckass peaxkuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYeCKOH U
OpraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHUs MACCHl BEUIECTB, 3aKOH COXPAHEHHMs U MPEBpALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTHMbIe peaklUu.
Xumnueckoe paBHOBecHe. (DAaKTOpbI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexTponuTnyeckas aucconuanus. CuibHbIe W ciadble 37eKTponauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUH.



OKCMEPUMEHTAIBHBIE METO/bl M3YYEHUS BEIIECTB M WX IPEBPALCHHUI: JEMOHCTpALIMs
tabmun «llepuoanueckas cucrema xumudeckux snemeHToB JI. VM. MenneneeBa», M3ydeHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOIIOJIEHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3jlOKEHHE IEPOKCHAA BOAOPOAAa B IMPUCYTCTBUM KaTaau3aropa,
omnpeesieHue Cpeabl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEaKIMHU
HMOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEaKIIUM».

PacuérHpie 3amaun.

Pacuérpl Mo ypaBHEHUSIM XUMUYECKUX PEAKIIUM, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIs BEILIECTBAY.

Heopranuueckasi xumus

Hemeramnbl. Ilonoxkenne HemetraioB B Ilepuogumyeckoil cucTeME XHUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOPoia, cephl, hocdopa U yriaepoaa).

XVWMUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, CEphl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Meramnsl. [lonoxenue meramnos B [lepuoaudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJLIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWUIIMX METAJIOB (HATPUM, KaJdid, KajabIMd, MAarHUM,
QTFOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHnenrne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3y4YeHUs BEHIECTB M HMX NPEBpAIICHUI: H3y4YeHUe
KOJUTeKIIMU «MeTayuibl U CIUIaBbD», OOpa3IOB HEMETA/UIOB, PEIIEHHUE JKCIEePUMEHTATbHBIX
3aa4, HaONIOJICHWEe W  ONHCAaHWE JEMOHCTPAIIMOHHBIX ¥ JTa0OpaTOpPHBIX  OIBITOB
(B3auMoOJIeHiCTBME TUAPOKCUIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnrie 3amaun.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pacy€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B o0ecniedeHrnr 9KOJOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM O€30MacHOCTH,
pa3BUTUM MeauLMHBL. [IoOHSATHE O HayuyHBIX METOAAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnennss 00 OOmMMX HAYYHBIX MPUHIMNAX MPOMBIIUICHHOTO TOJYyYCHHS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB U MATEPHAIOB: BaKHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaiabl Ui DJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XUMHS U 3]I0POBbE YEJIOBEKA: MpPaBWJIA HUCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OLITOBOM XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3H.



Peanuzamus MeXMIpeIMETHBIX CBSI3CH MPU W3YYCHUHU OOIIEH M HEOPraHMYECKOW XWMHH B
11 kiacce OCyIIECTBIISETCS Yepe3 MCHOIb30BAHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX HMOHSATHH,
TaK U NOHSTUMN, ABJISIOLUIMXCA CUCTEMHBIMU JJISl OTJENIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOI'O
UK.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHus,
aHanu3,  CHHTEe3,  Kiaccuukanusi, MEepUOAMYHOCTh,  HaONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, (PU3NUECKHE BEIUYMHBI U SAMHUIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKOcHCTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHUu3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  I[POMBIIIJIEHHOCTb, METaJLITypIus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BOCTBO, NUIIeBast
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX
[pernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, DJIEKTPOHHAs MPOMBIILICHHOCTD,
HAHOTEXHOJIOTUHU.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
HbA30BOM YPOBHE CPEJJHEI'O OBILETI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYy4aroIIMMUCS
poTpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-ESITeIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeAMeTa «XHUMHUS» Ha YPOBHE CpPEAHEro oOLero oOpa3oBaHMs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIAIONIUE:

0CO3HaHME O0YYAIOUIMMHCA POCCUHCKOM TpakIaHCKON HASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

I[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPHUYECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOH KYNbTYphl M CHOCOOHOCTH CTaBUTH LETH U
CTPOUTH )KU3HEHHBIE IJIAHBI.

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MpenMera «XHUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOW M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKUMHU,
COLIMOKYJIbTYPHBIMHM, J1yXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH U HUJEalaMUd  POCCUICKOTO
IpaXXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUJIAMU IOBEJEHHUS,



CIOCOOCTBYIOIIUMH TIPOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH 00YYarOIINUXCS.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHOopMUPOBAHHOCTH
OTBITa TIO3HABATEIBLHONM U TMPAKTUYECKON JEATEIBHOCTH OOYYAIONIMXCS II0 pean3aluu
MIPUHSATBHIX B 00IIECTBE [ICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHUS O0YYArOMIMMICS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBOXKEHUS K
3aKOHY W MIPaBOTIOPSIKY;

MIPEACTABICHUS O COIMAIBHBIX HOpPMaxX W IpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJLJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACSITEILHOCTH MPU CO3/IaHUU YICOHBIX MPOCKTOB,
peIICHUH yU4eOHBIX U TTO3HABATEIBLHBIX 3a/1a4, BHITOJIHCHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

CITOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTHKY U apTYMEHTHI IPYTuX
[IPH aHAJIM3E PA3INIHBIX BHJIOB YUYEOHOU EATEIHLHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMU
XHMUH;

YBaXXEHHUS K TPOIECCY TBOPYECTBA B 0O0JIACTU TEOPUH M MPAKTUUYECKOTO MPUMEHEHUS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHDKCHUS HAYKU €CTh PE3YJIbTaT JIMTEIBHBIX HAOIIOJACHUM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B TIOJIYYEHHH M TMOCIEOYIOIIEM aHalu3e
nH(OpMaIK O MEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBICE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIIEHMBATH CBOE IMOBEJEHUE M TMOCTYNKH CBOMX TOBApUUIEH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIEICTBUN ATUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W 0€30IMacHOTO 00pas3a KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coONrofieHus MpaBuiI 0E30MacHOrO OOpalleHUs] ¢ BEIIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HH U B TPYOBOU J€ATETLHOCTH;

MOHUMAHUS IIEHHOCTU TPAaBWJI HWHIUBUIYAIBHOTO M KOJUIEKTHBHOTO ©0€30MacHOro
MOBEJCHUS B CUTYaIUsX, YTPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATENbCKONW JESTEIBHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M IPYTHX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHWH TPAKTHYCCKUX 3a/Jad  COIUATbHOMN
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOECCHil pa3NIuyHOro poja, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHU 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOH NESITEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYAIbHOW TPAEKTOPHUH OOpa30BaHUSA,
Oynymieit mpodeccun U peann3anuu COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTUYECKH 11eJIECO00PA3HOTO OTHOIICHHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIIeM, BIHSHHS SKOHOMHUYECKHX
MPOIECCOB Ha COCTOSHUE TPUPOJTHOM U COLIMATBLHOM CPe/Ibl;

OCO3HAHUS HEOOXOJAMMOCTH HCITOIB30BaHUS JOCTHXKCHHH XUMUU JJI PEIICHHS BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOTO HEMPUSITHUS JIEUCTBHM, MPUHOCIIIMX BPEa OKPYKAIOIIEH MPUPOJHON cpere,
YMEHUS MPOTHO3UPOBATh HEOJATONMPHUATHBIE KOJOTHYECKUE TMOCIACACTBUS MPEATPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh HX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIILUICHUS, SKOJOTUYECKOM KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBJICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HUEHHOCTH HAYYHOI'O NO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOILIECTBEHHOW MPAKTUKU;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEeM
MHpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B IMO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
pEIICHUHU IPOOJIEM COXPAHSHUS TPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJS COBPEMEHHOH IUBWIM3AIMHU: B €€
FYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, MHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIINHBI,
o0ecreyeHny yCIOBHH yCIEUTHOTO TPyAa U SKOJIOTHYECKH KOM(POPTHOM KU3HU KaKIOTO YJIeHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOMW TPAMOTHOCTH: TIOHUMAHHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHUs JiefaTh 000OCHOBAHHBIE 3aKJIFOYCHHS] HA OCHOBE HAyYHBIX (PAKTOB M MMEIOIIMXCS JTAHHBIX
C TEJBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCTOIh30BaTh XUMUYECKUE 3HAHUSA [Tl pEeUIeHHs IpobiieM
B pEAIbHBIX KU3HEHHBIX CUTYalLIUSIX;

WHTEpeca K TO3HAHUIO M UCCIIEIOBATEIHCKOM JACSITEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYY€HHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTAM TpyJda B pa3nuuHbiX cdepax mpodeccruoHaTbHON
JIeITCIIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATDI



MertanpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mnpeamera «XUMHUS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIIOYAIOT:

3HaUUMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXmnpeIMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAOIINE [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
u crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
DHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U IPYTHUe);

yHHUBEpcajbHble  y4deOHble  JelcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKAaTHUBHEIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOH TPaAaMOTHOCTH U
COIMATILHOM KOMITETEHITMH 00YJArOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIC — MEXKIMCIUILTMHAPHBIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIe YyueOHBbIE JCMCTBHUS B I103HABATEILHOU U
COLIMAJILHOM MPaKTHKE.

MertanpeaMeTHbIe PE3YNbTaThl OTPAKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU YUeOHBIMU
MO03HABATCIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1ajieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMH N03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M  aKTyaJIM3MPOBATh MPOOJIEMy, BCECTOPOHHE e&
paccMmarpuBaTth;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS,
COOTHOCHUTD Pe3yIbTaThl AEITEILHOCTHU C TTOCTABICHHBIMU IIEJISIMU;

UCIIOJIb30BaTh TPU OCBOCHUHM 3HAHWNA TPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKU TIIOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOJIE30BATh
COOTBETCTBYIOIIKE MOHITUS JJIsl OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIAaCCU(DUKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/y U3Y9acMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKJCHUS (MHIYyKTHUBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMAaTPUBAEMBIX SIBIEHUSIX, (OPMYIHUPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTh B MPOIIECCe MO3HAHUS, UCTIONB3YEeMbIe B XHMHH CHMBOJUYECKHE (3HAKOBBIC)
MOJICJTH, TPEOOPa30BBIBATH MOJICTHHBIC TIPEICTABICHUS — XUMUYCCKUH 3HAK (CHMBOJI) DJICMCHTA,
XxumMudeckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpU pPEIIeHuHd Y4eOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XaPaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JUTsE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIQJIETh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUYECKHUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOIaTh 32 XOJOM IMPOIIECcca, CAMOCTOSTENIEHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB WCCIICJIOBAHHS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;



MpuoOpeTaTh OIBIT YYCHUYECKON MCCICOBATEILCKOH M TPOCKTHON IEeATEeITLHOCTH,
MPOSIBIISATE CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3aJ1a4, MPUMEHEHHUIO PA3JIMYHBIX METOJIOB [TO3HAHMUSL.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PpA3IUYHBIX HCTOYHMKaX HHopManuu (HAYYHO-TIOMYJSpHAs
JUTEepaTypa XHMHYECKOTO COJEp)KaHHs, CIpPaBOYHbIC TocoOus, pecypcel HHTEepHETa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3IUYHBIX BUIAOB M (HOpPM TIPEIACTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl U NPUMEHATh pa3jMYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOpMaIUU, HEOOXOAUMOH JIJIsl BBIMOTHCHUS YI€OHBIX 3a7a4 ONPEeAeIEHHOTO THTIA;

PUOOPETaTh OMBIT MCMOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBL,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3bIK B KAadeCTBE CpPEICTBA NpU padoTe C XUMHUYECKOM
uH(poOpMalliel: MNPUMEHATh MEXIpeAMeTHbIe ((Pu3UYecKue W MaTeMaTHYecKHue) 3HAKU U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

WCIIO0JIB30BaTh U MIPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBj1aieHHe YHHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU 1€CTBHUAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEeMbl B XOJI€ AMATIOTa W/WINA JUCKYCCUU,
BBICKA3bIBaTh HUJCH, (OPMYITUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIHHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIATh C MpE3CHTAIMeN pe3ybTaTOB IMO3HABATEIBHON MEATEILHOCTH, MOJIYYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU  BBIIOJHEHUM XHMHUYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,
peaym3any  y4eOHOTO MPOoeKTa W (HOPMYJIHPOBATH BBIBOJBI 10 PE3yJIbTaTaM IPOBEIAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS TMO3UIINI B X0J1€ 00CYXICHHSI 1 OOMEHa MHEHUSIMH.

OByaieHUe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMHU JACHCTBHUAMM:

CaMOCTOSTENIbHO TUIAHUPOBATh M OCYUIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompenensisi €€ el W 3a/aud, KOHTPOJUPOBATh U IO MeEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
MpeiaraeMblil alrOPUTM JCHCTBUN TPU BBHITIOJHEHUN yU4E€OHBIX W MCCIEIOBATENbCKUX 3ajad,
BbIOUMpaTh Hanbomee »((HEeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHHUs! HOBBIX 3HAHUM O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEW JIEATENbHOCTM Ha OCHOBE CaMoOaHalu3a U
CaMOOLEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHsSI Kypca «OOmmas W HeopraHudecKkas XHMHs
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABIICHUNH: O XHWMHUYECKOW COCTaBIISIOMIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUSI U KYJAbTYPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS



pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeLE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATrArOLINE
HOHSTHS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTAIH aTOMOB, MOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTh, 3JIEKTPOOTPHULATEIBHOCTb, CTEIEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIEGHTHAs, HOHHAs, MeETaJIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBI XMMHYECKMX  PEakLMH, pacTBOp,  JJIEKTPOJIUTHL,
HEDJIEKTPOJIUTBI, JJICKTPOJIMTUYECKAsT JUCCOLMALUA, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTb
XMMHUYECKON  peakUuH, XHMHUYECKOE pAaBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH [l WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHMUS U NPEBPAILLEHUS SHEPIUU IPU XUMHUYECKHUX
pEaKLMAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XUMHMH, MHPOBO33PEHUECKUE 3HAHMS,
JeKalue B OCHOBE IIOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYEHUH U O€301MacHOM HCIOJIb30BAHUU
BaXHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM 1€ATEIbHOCTH YEI0BEKA,

c(OPMHPOBAHHOCT YMEHUI BBISABIIATH XapaKT€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATb
UX B3aHMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILUE IOHATHS IIPU ONHMCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BelIeCTB M ypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
YIJIEKUCIIBIMA Ta3, aMMHUaK, ranéHas W3BECTb, HETAIEHAas W3BECTb, IIUTHEBAas COJNA, IUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€AMHEHUSX PA3INYHOIO COCTAaBAa, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIMYeCKasi, BOJOPOAHAsA) B COCAUHEHMSX, TUIl KPUCTAIIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHas, MOJIEKYJSpHas, MOHHAs, METAaJUIMYecKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHU;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABJIMBATh MPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHNN (IIPOCThIE BEILIECTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUBI, COIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaTh CMBICHT Hepuoaudeckoro 3akona JI. M.
MenneneeBa U JIEMOHCTPUPOBAaTh €0  CUCTEMATHU3UPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MenneneeBa, UCMONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIE OPOUTANNY, «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 neproaam u rpynnam [leproandeckoil cucteMbl XUMHAYECKHUX dyieMeHToB /1. M.
MeHnpeneeBa;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPa3JUYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHWYeCKHMMM BEIIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKINII;



Cc(OPMHPOBAHHOCTE YMEHHS KJIACCU(PULUUPOBATh XMMHUYECKHE PEAKLUU IO Pa3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BeIIeCTB, TEIUIOBOMY 3((EeKTy peaxiuH,
U3MEHEHHIO CTETICHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKLUN pa3IMUHBIX THIIOB, ITOJHBIE
U COKpaIllEHHbIE YPaBHEHUS PEaKLMH MOHHOTO OOMEHA, YUMUTBIBAs YCIIOBUS, NPH KOTOPBIX 3TU
peakuuu UIyT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUH TPOBOAUTH PEAKIUH, MOATBEPKAAIOUINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABaTb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIAHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH PacKpbIBaTh CYHIHOCTh OKHCIIHUTEIBHO-BOCCTAaHOBHTEIBHBIX
peaKLMii IOCPEACTBOM COCTABIEHHS IEKTPOHHOIO OalaHca 3TUX PEAKLMM;

c(OPMHPOBAHHOCTb YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuu OT
pasn4HbIX (PAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTrO PaBHOBECHS B 3aBUCHUMOCTU OT
BHEIIHero Bo3aelcTBus (npunuun Jle [lartense);

c(OpMUPOBAHHOCTh YMEHMM XapaKTepU30BaTb XMMHUYECKHUE IPOLIECCHI, JIekKAIIUe B
OCHOBE IPOMBIIIUIEHHOT'O MOJYyYEeHUsI CEPHOM KHMCIOThI, aMMHAKa, a Takke cOpPMHUPOBAHHOCTh
npezcTaBieHui 00 OOIIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BOICTBA;

c(OpMUPOBAHHOCT YMEHUN NPOBOAUTH BBIYMCICHUS C MCIOIb30BAHUEM IIOHSATHUS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH TIa30B IpPU XMMHUYECKHX
peakuMax, Macchl BellecTBa UM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEHIECTB, TEIUIOBOTO 3(PdeKTa peakunu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MACCHI BELIECTB, IIPEBPAILCHNS U COXPAHEHUS SHEPTUU;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAATh MpaBHiia MOJIb30BAaHUA XUMHUYECKONW MOCYAO0H U
71a00paTOpPHBIM 000PYAOBAHUEM, A TAKXKE ITPaBUiIa OOPAIIEHUS C BEIECTBAMHU B COOTBETCTBHH C
UHCTPYKIHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpeAeTeHUE Cpeiabl
pPacTBOPOB BELIECTB C MMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOro OoOME€Ha, KaueCTBEHHbIE peakluu Ha
cynb(ar-, KapOOHaT- U XJOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agad no temMam «Mertamnsl» U «Hemeramasl») B COOTBETCTBUM C TNPAaBUIIAMH TEXHUKU
0€30I1acHOCTH MPH 0OpallleHUH C BEeLIECTBAMH U JIAOOPaTOPHBIM 000pPYJOBAHUEM, NTPE/ICTABIISATh
pe3ynbTaThl XMMHMUYECKOTO HKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBaTh BBIBOIbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYI0 HH()OPMALHIO,
NOJYy4aeMyl0 W3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYHHKauuu, WHTepHET u
JPYTHX);

Cc(OPMHPOBAHHOCTE YMEHHMH COOJMIOJaTh IpaBWila SKOJIOTMYECKH II€I€CO00Pa3HOro
NOBEJICHU B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbsS U
OKpY’KaloIlled MPUPOJHON Cpelbl, OCO3HABATH ONACHOCTb BO3JAEHCTBUS HA YKUBBIE OPraHU3MBbI
onpeeNéHHBIX BELIECTB, MOHUMas cMbich nokasarens [1IK, noscHaTe Ha npumepax crnocoObl
YMEHBLIEHUS U NMIPEAOTBPALIEHUS X BPEIHOIO BO3/IEMCTBUS HA OPraHU3M YEIOBEKA;

JUI O0YYaroLMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX [MO3HAHUS BEIIECTB M XUMHUYECKUX SBJICHUH;



JUISL CIIEMBbIX W CIIA0OBUIAIINX OOYyJaronIuxcs:

YMEHHME HCIOIb30BaTh pelbedHO-

TOUYCUHYIO cUcTeMy o0o3Hauenuit JI. bpaitns ais 3anucu XuMudeckux Gopmyi.
TEMATHYECKOE INTAHUPOBAHHUE

11 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue
(uudpossbie)
n/ pasaesoButeM Bcer  Konrpoabuel  IIpakTuuecku
o0pa3oBaTe/ibHbI
n nporpaMMsl 0 e padoThbl e padoThbl ¢ pecypes!
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue
aTOMOB.
[Tepuoanueckuit
3aKOH U
1.1 [lepuonnueckas 3
cucremMa
XUMUYECKUX
anemenToB 1. H.
MenneneeBa
Crtpoenue
12 BEILIECTBA. 4
MHuoroob6pasue
BEIICCTB
13 XUMUYECKUE 5 1 1
peakiumn
Hroro no paszneny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MeTais 6
2.2 Hemeramibl 9 1
CBsi3b
HEOPraHUYeCKH
2.3 X U 2
OpraHUYECKUX
BEIIIECTB
Uroro no pazgeny 17
Pa3zpnen 3. Xumus u Ku3Hb
3.1 XUMUS ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE 34 2 3
KOJIMYECTBO




YACOB I10
I[TPOT'PAMME

11 KJIACC

Ne
n/
n

Tema ypoka

XUMHYECKUH 3JIEMEHT.
ATOM. DneKTpoHHas
KOH(UTypanus aTOMOB

[lepnonnueckuii 3aKoH
u [lepunonnueckas
CHUCTEMa XUMMUYECKUX
anemenTtoB Jl. U.
MenneneeBa, nx cBsI3b
C COBPEMEHHOM
TEOPHUEN CTPOCHUS
aTOMOB

KoaunuecTBO 4acoB

Bcer  KoHTpoibH
0 ble paboThI

IIpakTHYeck
ue padoTsl

JJIeKTPOHHBbIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB
XUMHYECKHAX
3JIEMEHTOB U UX
COE€IUHEHMH I10
rpyIIaM U MEePUOIaM.
3HaueHHue
MEePUOIUYECKOTO
3aKOHA M CUCTEMEI
XUMHYECKAX
anemenTtoB J[.W.
Menpeneena B
Pa3BUTHU HAYKH

Crpoenue BenecTna.
Xumudeckas CBI3b, €€
BUbBI; MEXaHU3MbI
o0pazoBaHUs
KOBaJIEHTHOM CBSI3U.
Bonoponnas cBa3b




BanmenTHOCTS.
DIIeKTPOOTPULIATETILHO
cth. CTereHb
okucieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO
CTPOCHUS

ITonsarue o
JIUCTIEPCHBIX CUCTEMAX.
Uctunnnie n
KOJUIOUTHBIE PACTBOPBI.
MaccoBas mois
BEIIIECTBA B paCTBOPE

Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
COCIUHCHHI.
I'eneTnueckas CBA3b
HEOPraHUYECKUX
BEILIECTB, Pa3IMYHbIX
KJ1aCCOB

10

11

Knaccudukanus
XAMHYECKHUX PEaKIUi B
HEOPraHUYECKOH U
OpPTaHHYECKON XUMUHU.
3aKOH COXpaHEHHUS
MAacchl BEIIECTB; 3aKOH
COXPaHCHHUS U
MIPEBPAICHIS SHEPTUH
IPH XUMUIECKHIX
peaKIusIx

CkopocTb peakuu.
OOpaTuMble peakiuu.
XHUMHYECKOe
paBHOBecHe

[IpakTuyeckas padora
Ne 1. «Bnusgaune
pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTH
XUMHYECKON PEAKIIUN»

SJICI(Tp OJIMTUYCCKAaA




nucconuanus. [Tonsitue
0 BOJIOPOJTHOM
nokazatene (pH)
pactBopa. Peakiun
MOHHOTO OOMEHa.
I'moponns
OpPTaHHYECKUX H
HEOPTaHUYECKUX
BEIIICCTB

12

OKHCIUTEIBHO-
BOCCTAHOBUTEIHHBIE
peakuuu. [lonstue 06
AIEKTPOIIU3E
pacIuIaBoB ¥ pacTBOPOB
coJieit

13

KonTtponsHas pabora
10 pa3feiy
«Teopernueckue
OCHOBBI XUMHUUN»

14

15

16

17

Mertamisl, ux
MIOJIO’KECHUE B
Ilepronnueckon
CUCTEME XUMHUYECKHIX
snemeHToB /1. U.
MeHneneena u
0COOEHHOCTH CTPOCHHUS
aToMoB. Ob1ue
(du3HUecKue CBONCTBA
METaJUIOB

CnnaBel METaJIOB.
DNEKTPOXUMHUYECKHM
pAL HAIPSKCHUI
METAJIJIOB

XHUMHUYECKHE CBOMCTBA
BaKHEUIIINX METAJIOB
(HaTpwuii, Kamui,
KaJIbIAM, MarHui,
ATIOMUHUI) U UX
COeTMHEHNN

XUMHYECKHE CBOMCTBA
Xpoma, MEJI U UX




COCIUHEHUN

18

19

20

XUMHUYECKHE CBOUCTBA
IIMHKA, JKeJie3a U UX 1
COeTUHEHUN

[IpakTrueckas pabota

Ne 2. "Pemenne
AKCIIEPUMEHTAIBHBIX 1
3a7a4 1Mo TemMe

«Metamib»"

Hemeramiel, ux
MOJIO)KECHHE B
Ilepronnueckon
CHCTEME XUMHUUYCCKUX
anemenTtoB /. U.
MeHneneena u
O0COOEHHOCTH CTPOCHUS
aTOMOB

21

22

dusznyecKue CBOKMCTBA
HEMETAIIJIOB.

Amnnorponus

HEMeTaJuIoB (Ha 1
npuMepe KUCIopoa,

cepsl, pocdopa u

yriepoja)

XUMHUYECKUE CBOMCTBA
raJIOrTeHOB, CEPBI U UX 1
COEMHEHU I

23

XUMHYECKHE CBOUCTBA
azorta, ¢pocodpa u ux 1
COeIMHEHUN

24

25

26

XUMHYeCKHEe CBOMCTBA
yTJIepoJia, KPEMHHUS U 1
UX COeIMHEHMH

IIpumeHeHue

Ba)KHEHIITNX

HEMETAJIJIOB U MX

COeTMHEHNN

O06o06mIcHuE U
CHCTEMAaTH3aIus
3HAHUM I10 TeMe
«HemeTtamieny.




27

28

Brraucnenus no
ypaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXUMHUYECKHUE
pacuérsl

[IpakTrueckas padota
Ne 3. «Pemenue
AKCTICPUMEHTATBHBIX
3a7a4 10 TEME
"Hemeraminl"»
KoHnTtposbHas pabota
o TeMaM «MeTaIbDy
n «Hemertamisl»

29

30

31

Heoprannueckue n
OpraHUYEeCKHE
KHUCIIOTHI.
Heopranunueckue u
OpraHHYecKue
OCHOBaHUS

AmdorepHbie
HEOpraHU4ecKue u
OpraHu4yecKue
COEIUHEHUS.
['eneTnueckas cBA3b
HEOPTraHNMYECKUX U
OpPTaHUYECKUX BEIIECTB

Ponp xumuu B
obecreueHU
9KOJIOTHYECKOM,
SHEPreTUYECKON U
MMHIIEBOM
0€30I1aCHOCTH,
Pa3BUTHUU MEIUITUHBI

32

[IpencraBnenus 06
00X HAayYHBIX
MPUHIIUIIAX
MPOMBIIIIIEHHOTO
MOJTYYEHHS BAKHEUIITNX
BEILECTB

33

UYenosek B Mupe
BCIICCTB U MaTCpUaIoOB




34

XuMUs 1 310pOBbE
yelnoBeKa

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 11 kimacc/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.; mox
penakuueit Jlyauna B.B., OGmiecTBo ¢ orpaHMueHHON OTBETCTBEHHOCTHIO «J[PODA»;

AknmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



