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MOSACHUTEJIBHAS 3AITUCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEIHEr0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpa3zoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENIbHOM MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTelbHBIX oOpraHu3anusx Poccuiickoit ®Dexepanuu, peaTu3yrOIIHX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, M OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOZOB K pa3paboTKe MNporpaMMbl IO XUMHH, K OIpeIesIeHUI0 o0Imei
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJIbHbIEC MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHMs, pe3ylbTaToB OOydyeHHs H
TpeOOBaHUH K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Ime00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTbEMJIEMOM YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peaju3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KJIFOUEBBIX
LIECHHOCTEH, MNPHUCYILUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUs. OTU LIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IpeaMmera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOTO ONpeZeNieHbl B IMpOrpaMMme MO XHMUU C Y4ETOM CHEIU(PHUKH HAyKH XHUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT 0COOYIO pOJib B COBPEMEHHOM
LIUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpyXaroIleM MUpe Kak O €AMHCTBE MPUPOJIBlI U YETIOBEKA, KOTOpoe (HOpMUPYETCS B XUMHUU
Ha OCHOBE MOHHMMaHHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HAayKaMM, XHMHsA CTaja
HEOTHhEMJIEMOI 4YacTbi0 MHPOBOH KYJIbTYypbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI KaK HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTUYECKOM, MNHUIIEBOM, SKOJIOIMYecKoM O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM C OOmIMMM IeNIMU M NPUHIUIAMH CpeJHEro oOuiero oodpazoBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOMIMXCs, HEOOXOAUMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBmsiromiuMu - ipeaMeTa «XuMUs» SBISIOTCS 0a3oBble Kypcbl — «OpraHnuyeckas
xuUMus» 1 «OO011ast 1 HeOpraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
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SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CHCTEMa 3HAHUH 110 HEOPTaHWYECKON XUMUU (C BKITIOYCHUEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHUCTEMBbI 3HAHHMA
IpH W3YYCHHH TpeaMeTa 00ecledrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOTOO0Opa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHSITHI, 3aKOHOB ¥ TEOPUH XHUMUH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O01mas 1 HeopraHudeckas
XUMUS» c(hOpPMHUpPOBAHA B MPOTPaMME 10 XUMHUH Ha OCHOBE CHCTEMHOTO MOJXOAa K M3y4EHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
OonpeAci€HHbIX TEOPETUYECKUX YpOBHSAX. Tak, B Kypce OpraHUYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YpPOBHE KIIACCMYECKOW TEOPUM CTPOCHUS OPraHUYECKUX COEAUHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXHUMHYECKHUX U ASJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHuyeckod XUMHUHU IOJTy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHus B IMpeaMere «XUMHUS» 0a30BOr0 YpOBHS paccMaTpUBAETCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHUS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas U HEOpPraHWYEeCKask XUMHU» OOYJAIOIIUMCS TPEJOCTaBISETCS BO3MOKHOCTh OCO3HATH
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
IyO)ke MOHSATh HUCTOpUYECKOe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromieil 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BaOKHEMIIMX BEILIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsaercs B Kypcax 10 wum 11 kiaccoB »ieMeHTaMu COJAEpKAaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUH M TIPUKIAJAHOW XapakTep. OTH 3HAHUS CIHOCOOCTBYIOT TOHHMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOIeMax, CBI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMU, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMUS» TaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI /JIsi TOHUMaHUsA (HUIIOCOPCKUX HACH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MYTEM 3KCIIEPUMEHTA
U pelIeHUs MPOTHBOPEUUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHUIIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1 MaTEPHUAJIOB.

B mutane pemeHus 3amad BOCHHTAHUS, Pa3BUTHS U COIMAIM3AINUUA OOyYaroIIuXcs
MNPUHATBIE MNPOrPaMMON IO XMUMHUHU TOAXOJAbl K ONPEAENICHUIO COJEpPKaHUS U MOCTPOEHUS
mpeaMeTa TpelycMaTpuBaoT (GOPMHUPOBAHUE YHUBEPCATBHBIX YYEOHBIX ICHCTBUN, WMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUISHUS MPOOJIeM, MONCKa, aHAIN3a 1
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM JCITESALHOCTH, 3aHUMAKOIICH Ba)KHOE MECTO B ITI03HAHUU XUMHHU.

B npakTuke npenogaBaHus XMMHUH KaK Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak 1
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTePUCTUKH TIeJIeH W3YyYeHHs] MpeaMeTa HampaBICHHEM TIEPBOCTEIICHHOW 3HAYUMOCTH
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TPaAWLMOHHO TMpHu3HAaETcs (OPMUPOBAHHE OCHOB XHUMHUYECKOW HayKh Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKON IEATENIBHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpe/ICNICHUIO 1eJIel N3YUEeHUS MIPEeIMETa SBJISICTCS BIIOJIHE OMPABAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISAMH HM3y4eHHUsS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCSL:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KakK Ba)KHEHIIEH cocTaBIsIoLIEeH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPHUH XHMHUH, OCBOEHHE $3bIKa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O00O0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX PAa3BUTHS U CTAHOBJICHMUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX PEaKIHii, HeOOXOAUMBIX U TMPUOOPETEHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEILECTB U XMMHUYECKUX SIBJICHUI, UMEIOINUX MECTO B IIPUPOAE, B IPAKTUUYECKON U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIMIOACHUWEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COOMIOACHHEM TMpaBuil 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTUKA LI€JeH U 3a7a4 U3ydyeHUs MperMera B
porpaMMe 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero oobpazoBanusa. CeroiHss B NpeENoJaBaHUUM XHWMHUU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTECHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHus,
OpPUECHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQJICIOIIETO HE HA0OPOM 3HAHWMU, a (PYHKIIMOHATHLHOW T'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW XKU3HU Ui PEIICHUs
MPaKTUYECKHX 3a]1a4.

B cBsa3u ¢ 3TUM mpu M3ydeHMHM TIpeaMera «XHUMHS» JOMUHUDYIOLIEe 3HAuY€HUE
PUOOPETAIOT TaKue 1eJIU U 33/1a4H, KakK:

ajanTanusg  oOyyaromMXCsl K  YCIOBMSAM  JUHAMHUYHO  pPa3BHMBAIOLIETOCS  MHpA,
dbopMHpOBaHHE MHTEIUIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K €amMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO T'PAMOTHBIX PpEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEHIECTBAMH U UX IPUMEHEHHEM;

dopmupoBaHHE Yy OO0yYarOmUXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOIUX YHUBEPCAIbHOE 3HAaUCHUE JUIS PA3JIMYHBIX BUIOB JESATEIBHOCTH: PELICHUs MpoOIIeM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIUU, HEOOXOMUMBIX ISl MPUOOpPETEHHUs OIbITa
JeSITEIbHOCTH, KOTOpasl 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKXKe I OLIEHKH C
MO3UILUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpPraHu3M YEJIOBEKA U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOyJaromuxcs: CrocoOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUA [0 XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH ISl IOMCKA U aHAIK3a y4eOHOM M HayYHO-MOMYJIIPHON MH(POPMAIIUH XUMUYECKOTO
COJIepKaHus;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOUINXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPY IJIAHUPOBAHUU U ITPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;
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BOCIIUTAaHHE Yy OOydarommxcs YOSKIEHHOCTH B TYMAaHHCTHYCCKON HaANpPaBICHHOCTH
XUMHUH, €€ BaXHOW pONM B  PEUICHHHM TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
MMpUpoOAOIIOJIL30BaAHN, IIOIMOJIHCHUSA OJHCPICTUYCCKUX PECYPCOB U COXPAHCHUA IMIPUPOJHOIO
pPaBHOBECHsI, OCO3HAHHS HEOOXOJMMOCTH OEpPEeKHOTO OTHOMICHUS K MPUPOJC U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETCHHMS OIBITa MCIIOJIb30BAHMS IMOYYCHHBIX 3HAHHWM JUIS TIPUHSATHS
T'paMOTHBIX pemeHHﬁ B CUTyalUAX, CBA3AHHBIX C XUMHWYCCKUMU ABJICHUSAMU.

B yuebHOM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «ECTeCTBEHHO-HAYYHBIC MPEAMETHI.

OO011ee YUCIIO YacoB, OTBEAEHHBIX JUISI U3YYCHHUs XHMHHU, Ha 0a30BOM ypOBHE CPEIHEIrO
obmero oopazoBanus B 11 kinacce cocrapisier 68 yacoB. (2 yaca B HEZIEIIO).

COJAEP)KAHUE OBYYEHUA
11 KUIIACC

Pa3nen 1. Teopernueckue ocHOBbI XuMum. Tema 6. Metamisl (10 1)
[Tonoxxenne MeTamioB B MEPUOANUECKON CHCTEME XUMUUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa. O011e CBOMCTBA METAIIOB. DIICKTPOXUMUYCCKUN Pl HAPSHKCHHUH
MeTaiioB. O01mue crnocoObl NOMyYEHUsI METAJUIOB. DJIEKTPOJIU3 PaCTBOPOB U PaCIIaBOB.
Tonamue o xopposuu memannos. Cnocobsl 3auumul 0m KOppO3Ul.
0O0630p MeTaJIIOB INIaBHBIX MOATPYII (A-rpymi) NepuoIn4eckol CUCTEMbI XMMUUECKUX
3JIEMEHTOB.
00630p MeTAIIOB MOOOYHBIX MOATPYII (B-TpyIin) NeproAMYecKOi CHCTEMbI XUMUYIECKIX
3JIEMEHTOB (Mellb, IMHK, MUMAaH, XpoM, KeIJIe30, HUKelb, NIAMUHQ).
CruiaBbl METaJIOB.
OKcuabl U TUAPOKCHIBI METAILJIOB.
Jemonctpamuu. O3HakOMIICHHE ¢ 00pa3iaMu METAJIOB U UX COeIMHEeHUH. B3anmoelictBue
HIEJIOYHBIX U IIEJIOYHO3EMENIBHBIX METAIOB ¢ BOAOW. B3anMoaeiicTBre Meu ¢ KUCIOPOAOM U
cepoii. DnekTponu3 pactBopa xyuopuaa meau(ll). OnpITel MO KOPPO3UU METAIIIOB U 3aIUTE OT
Hee.
JlaboparopHble onbIThl. B3auMoelicTBre IIMHKA U JKeJIe3a C pacCTBOPAMU KUCIIOT U IIEI0YEH.
3HAKOMCTBO C 00pa3llaMH METaJIOB M UX pylaMu (paboTa ¢ KOJIEKIUIMU).
PacueTnbie 3a1aun. PacueTsl Mo XUMHUYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J0JIEW BBIXOAA
MPOJIYKTa PEaKUH OT TEOPETUYECKHA BO3MOKHOTO.
Pa3nen 2. Heoprannueckasi xumust. 7ema 7. Hemeramsl (16 u)
00630p cBoiicTB HeMeTaIOB. OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIE CBOMCTBA TUITUYHBIX
HeMmeTay1oB. OKCH/IbI HEMETAIIJIOB U KUCIIOPO/AcoiepaKalliue KuciaoTel. Bogopoaneie
COEIMHEHUS] HEMETAIJIOB.

Hemonctpanuu. O6pasibl HemeTamuioB. OOpa3iibl OKCHIOB HEMETAIIOB U
KHCIJIOPOJICOACpKAIINX KUCIOT. ['opeHue cepsol, pocdopa, xenne3a, MarHusi B KUCIOPOJIE.
JlabopaTopHble ONBITHL. 3HAKOMCTBO € 00pa3[aMi HEMETAJJIOB ¥ UX PUPOTHBIMU
coequHEeHUsIMU (paboTa ¢ KoJUTeKIMsIMH ). Pacrio3HaBaHue XJI0pHA0B, CYIb(paToB, KAPOOHATOB.
I'eneTnueckas CBs3b HEOPTAHUYECKUX U OPraHUYECKUX BelecTB. [IpakTukym: pemenue
AKCIEPUMEHTAIBHBIX 3a7a4 MO0 HEOPraHUYECKON XUMHUH; PEIICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 110
OPraHUYeCKON XMMHH; PELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 METaJlJlaM U HEMETaJlIaMm;
MoJTydeHHue, COOMpaHue M pacro3HaBaHUE Ta30B.

Pemenue pacu€rHbix 3a1au.
Pazaen 3. Xumus u :Ku3HbL
XUMUs B TPOMBILUICHHOCTH. [[pMHIKAIIBI XUMHYECKOTO IMPOU3BOJACTBA. XUMUKO-TEXHOJIOTUYECKUE
MPUHIIMIBI TPOMBIIIJIEHHOTO MOJIy4eHUs MeTauioB. [Ipon3BoacTBO uyryHa u ctainu. beiroBas
XUMHUYECKast TpaMOTHOCTh. [IpoaykTel mutanus. beitoBas xumus. Mebens. JlekapcTBEeHHBIE
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npenapathl. XUMAYECKOE 3arpsi3HEHHE OKpY Karollel cpebl 1 ero nocieacTBus. CrocoObl 3a1uThl
OKpY’KaroIlel Cpeibl U CIIOCOOBI OUMCTKU U YTUIIM3ALUHU IPOMBIIUIEHHBIX OTXO0/I0B.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
porpaMM cpeaHero obiiero oopazoBaHUsl (JIMYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTAaTOB OCBOEHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-CSTEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOJXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeaMeTra «XHUMHUS» Ha YPOBHE CpeJHero ooiero obpazoBaHus
BbIJIEJICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALIUU K 00YyUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPaAULIUK Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOEH AESITENLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIMUMH LIEJIOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKONH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M  BOCHUTATENbHON JEATEIbHOCTH B COOTBETCTBUUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
IpaXXJJaHCKOT0 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M NpPaBWIAMU MOBEICHMS,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOI'O CTaHOBJIEHHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUS» OTpaxaroT c(HOpMHUPOBAHHOCTH
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCcsl M0 pealnu3aluu
IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETbHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh W TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;
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YBKEHHUS K IPOLIECCYy TBOpYECTBA B OOJACTH TEOPUM W MPAKTHUECKOTO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3YNbTaT JJIUTEIbHBIX HAOIIOJACHUN,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOUIEM aHAJIN3E
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOTI'O CO3HAHUS, ITHUYECKOTO TTOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallMd, CBA3aHHbIE C XUMUYECKUMHU SBICHUSMHU, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IIOBEICHUE M IOCTYIIKM CBOMX TOBApHILEH C IMO3ULHUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (DPM3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOrofieHus MpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU N€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAJIBHOTO M KOJJIEKTMBHOrO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

OCO3HAHHUA TOCIEJICTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YIMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4e€OHO-HCCIIEI0BATENLCKOM JICSITEIIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLUAIbHON
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaX€HUS K TPYAY, JIIOASAM TPYyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHAYAIbHOW TPACKTOPHUH OOpa30BaHUS,
Oynyuieit mpodeccun U peanuzanuu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEH 00IIIECTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK UCTOUYHUKY CYIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPoOieM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHON CPEbI;

OCO3HAHUS HEOOXOJAMMOCTH MCITOB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTUBHOTO HENPUATHS NEUCTBUM, MPUHOCSIIMX BPEI OKPYKaoIled MpUPOIHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMpUSATHBIE YKOJIOTHUECKUE MOCIEACTBUS MPeaNpPUHIMAESMbIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLIMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:
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C(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHM CHeUM(UKA XUMHM KaK HayKH, OCO3HaHHMA €€ poinu B (OPMHUPOBAHHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTABICHUs 00 OKpyKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0O0M 3HAYMMOCTH XHMMHUHU JJISi COBPEMEHHOW NMBWJIM3AIMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHUM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH II100aIbHBIX IPOOJIEM YCTOHUMBOIO pa3BUTHs YEJIOBEUECTBA — ChIPHEBO,
HHEPreTUYECKOW, TMHUIIEBOH M HKOJOTHMYECKOW OE€30MacHOCTH, B Pa3BUTHM MEIHUIIMHBL,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPYIa U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaXKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TPAaMOTHOCTH: IIOHMMaHMs CYIIHOCTH METONOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJMydyaeMble 3HAHUS JUIS
aHaIM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOJIb30BaTh XMMUYECKUE 3HAHMSI JIJIS1 PELLIEHUs TpodsieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iMyHbIX chepax npodeccunoHaIbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenmeTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUILTHHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IIO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (aKT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  yueOHble  JAeHCTBHS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynsTuBHblE), oOecrneuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaromuXcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a30Bble JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOSITENNbHO (OPMYJIMPOBaTh M aKTyalMu3MpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHUTD PE3yJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;
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UCIMOJb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATUH W YCTAHABIMBaTh HX B3aUMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUA, UCIOJIb3yeMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, NMPUMEHATh Ha3BaHHbIC MOJEIbHBIE IPEACTABICHUSA
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM M 3aJaud  MCCJIEIOBAaHMSA, MCIIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBENCHUS YYCHHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJEIIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB pelIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHHS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCS B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUECKU
OILIEHUBATh €€ JTOCTOBEPHOCTH Y HEMTPOTHBOPEUYNBOCTH;

(dopMynupoBaTh 3ampOChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NPH IOHMCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOi TEMbl B XOJle AMAJIora W/WIH JTUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
NpeUI0KEHHOH 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEe pPe3yabTaTOB MO3HABATEIBHOMN JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBITOJHEHHH XHMHUYECKOTO
OKCTIEPUMEHTa, TPAKTHYECKOW paboThl TO WCCIEAOBAHWIO CBOWCTB HM3y4aeMbIX BEIIECTB,
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peanu3anuy y4eOHOro IpoekTa M (hOpMyIMpOBATH BBIBOJBI IO PE3YJIbTaTaM IMPOBENEHHBIX
UCCIIEIOBAaHUI MyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

Ogi1aieHHe YHHBEPCAJIBLHBIMHU PeryJisiTHBHBIMY /1efiCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
IpeyiaraéMplii aIrOpUTM JAEUCTBUN IPU BHIIOJHEHUM Y4E€OHBIX M HCCIEIOBATEIbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEemICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCM [EATEJBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOLCHKH.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynbTaThl OCBOEHU Kypca «O011as 1 HeopraHMuecKasi XUMHs OTPaXaroT:

o C(OPMHUPOBAHHOCTh INPEACTABICHUN: O XMMHUYECKOH COCTaBISIOIIENH €CTeCTBEHHO-
HAY4YHOH KapTHHBI MUPA, POJIM XUMHHU B TMIO3HAHUU SBJICHUH NPUPOJIBI, B (POPMUPOBAHUH MBIIIJICHUS
U KyJIbTYpBl JIMYHOCTH, €€ (YHKIMOHAJIBHONH T'PAMOTHOCTH, HEOOXOAMMOW [UIS pEIICHHS
IPAKTUYECKUX 3a7ad M DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY 3/10pOBbIO H
IIPUPOJIHON Cpee;

o BJIAJICHHUE CHUCTEMON XMMHUYECKHUX 3HAHMH, KOTOpas BKIIIOYAECT: OCHOBOIIOJIArarOILUe
HOHATUS (XUMHUYECKUH 3JIEMEHT, aToOM, M30TOI, S-, p-, d- 3JIEKTpPOHHbIE OpOUTANIM aTOMOB, HOH,
MOJIEKYJ1a, MOJb, MOJISIPHBIA 00BEM, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIEHHS,
XUMHYECKasl CBsI3b (KOBaJEHTHas, HOHHAas, MeETaJJIM4yecKas, BOJOPOJHAs), KpUCTalIMyecKas
pemérka, TUIIbl XUMUYECKUX PEaKLMH, pacTBOP, 3JEKTPOJIUTHI, HEAIEKTPOJIUTHI, SJEKTPOIUTHYECKAS
JUCCOLMALUS, OKHUCIINTENNb, BOCCTAHOBUTEIb, CKOPOCTb XHMMHUYECKOM PpEaKLHMH, XHUMHUYECKOE
pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHUS AIIEKTPOJIUTUYECKON JUCCOIMALUMY, TEPUOANYECKUNA 3aKOH
. 1. MeHnneneeBa, 3aKOH COXpaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U NPEBPALICHUS SHEPTUH
IIPU XUMUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK XUMHUH, MUPOBO33PEHUECKHE
3HAHMS, JIEKAIIME B OCHOBE IIOHUMAaHUS INPUYMHHOCTH M CHCTEMHOCTH XMMMUYECKUX SBJICHUH,
(akTOJIOrMUECKUE CBEIECHUS O CBOICTBaxX, COCTaBe, MOJyY€HUH M O€30MacHOM HCIIOJIb30BaHUH
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA;

o c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTepHble NPU3HAKU OHATHH, yCTaHABINBATh
UX B3aWMOCBSI3b, HCIIOJIb30BATH COOTBETCTBYIOIIME TIOHATUS IPU ONUCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLECHUN;

o c(OPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHUS
(dopMyI BelecTB U ypaBHEHUI XMMHUYECKUX peakluil, cuctematnueckyro HomeHknarypy (IUPAC) u
TpPUBMAJbHbIE Ha3BaHMUs OTAEIbHBIX HEOPraHMYECKMX BeUIECTB (yrapHbli ra3, YIJIEKHCIBIA ras,
aMMHuak, raiéHasi U3BeCTh, Heral€Has u3BecTb, IUThEBAs COJa, MUPUT U ApYyrue);

. c(OPMHPOBAHHOCT YMEHHUH ONpEeAENsATh BAJEHTHOCTh M CTENEHb OKUCICHUS
XUMHYECKHX AJIEMEHTOB B COEAMHEHMSIX PA3IMYHOTO COCTaBa, BUJl XMMHUYECKOH CBSI3U (KOBaJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COEAUHEHMSIX, THUI KpPUCTAIUYECKOW PpEerIETKH
KOHKPETHOI'O BEIIeCTBA (aTOMHAsi, MOJIEKYJIIpHas, MOHHAs, METaJNIM4yecKas), XapakTep Cpelbl B
BOJIHBIX PacTBOpaxX HEOPraHUUECKUX COECAUHEHUM;

o c(OPMHPOBAHHOCTH YMEHUH yCTaHABIMBATH MPUHAIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
[0 UX COCTaBy K ONpEeAENEHHOMY KiacCy/Tpylre COelMHEHMH (MpOoCThie BEIEeCTBAa — METaUIbl U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUIDI, COJIH);
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. c(OPMHPOBAHHOCT, YMEHHH pacKpblBaTh CMBICH Mepuoaundeckoro 3akona JI. M.
MenzeneeBa U J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO, OOBSCHUTENBHYIO U TPOTHOCTUYECKYIO
dyHKIHH;

. chOpPMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHUX 371eMeHTOB 1—4 mepuonoB Ilepuoanueckoil cuctemMbl XUMHUECKUX 3yieMeHToB J[. WM.
MemnieneeBa, UCIONB3Ys MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIIHY, «IHEPTETUUECKHE YPOBHI,
OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB XMUMHMUYECKHUX 3JIEMEHTOB U HMX COCIUHEHHH IO
nepuojaM u rpynnam [lepronuueckoit cuctemsl Xxumudeckux 3iaeMenToB . Y. Menpeneena;

. chOpPMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHUMHUYECKUE
CBOMCTBA HEOPraHWYECKHX BEIIECTB pPa3JMYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSA3M MEXJYy HEOPraHMYEeCKMMH BELIECTBAMM C  I[IOMOIIBIO  ypaBHEHUN
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUII;

. c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIIMPOBATH XUMHUECKUE PEAKIUH IO Pa3IUYHBIM
npu3HaKaM (YHCIy M COCTaBY PEarupyroINX BEIIEeCTB, TEIUIOBOMY (D (eKTy peakiuu, U3MEHEHUIO
CTETEeHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTallu3aTopa);

. c(hOpMUPOBAHHOCTh YMEHUH COCTABIISTh YPABHEHUS PEaKUUN PA3IUYHBIX TUIIOB, TIOJTHBIC
U COKpal¢HHBbIE YpaBHEHUS pEaKUUid HMOHHOTO OOMEHAa, yYUThIBasl YCIOBHS, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

. c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IMOATBEPKAAIONINE KadeCTBEHHBIN
COCTAaB  pa3IMYHbIX HEOPraHMYECKUX BELIECTB, paclO3HaBAaTh ONBITHBIM MYTEM  HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

o c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYHNTHOCTh OKHUCIIUTEIEHO-BOCCTAHOBHTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIHii;

o c(OPMHPOBAHHOCTH YMEHHI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIUU OT
pa3INyYHbIX (PAKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHELITHETO
BozeiicTBus (nmpunnumn Jle [llarense);

o c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XUMHMUYECKHE NPOILECCHl, JISKAIIUE B
OCHOBE MPOMBIIIJIEHHOTO MOJYYEeHUs CEPHOH KHCIOTHI, aMMMaKa, a Takke C(HOPMUPOBAHHOCTD
npeJcTaBieHUd 00 OOIIMX HayuyHbIX NPUHLUIAX U SKOJOTMYECKHX MpoljeMax XHWMHUYECKOTO
IIPOU3BO/ICTBA;

o c(OPMUPOBAHHOCTb YMEHUU MPOBOJUTH BBIUMCIECHHUS C MHCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi J10J1s BEILECTBAa B PACTBOPE», OOBEMHBIX OTHOLIEHUI ra30B MPU XMMHUYECKUX PEaKIMSIX,
Macchl BellecTBa WM 00bEMa ra3oB M0 HW3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIH O00BEMY
OJITHOTO U3 YYacTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOro 3¢ ¢eKTa peaklii Ha OCHOBE 3aKOHOB
COXpaHEHHUs MacChl BELIECTB, IPEBPAILIEHUS] U COXPAaHEHUS SJHEPTHH;

o c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MPaBUIIa MOJIb30BAHUS XUMHUECKONW TOCY0N U
mabopaTOpHBIM O0OPYIOBAHHEM, a TAKXKE IMpaBHJia OOpaIlleHUs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

o c(OpPMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATh U BBHINOJIHATH XUMHUYECKUN SKCHEPUMEHT
(pa3noxeHue MepoKCHaa BOAOPOAA B MPUCYTCTBUU KaTalau3aTropa, ONpe/eleHue Cpebl pacTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMWKATOPA, BIMSHHUE PA3MUYHBIX (AKTOPOB Ha CKOPOCTb
XUMHUYECKON PEeaKINK, peakii HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKINK Ha cyab(aT-, KapOoHaT- u
XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHS, PELIeHHe SKCIIEPUMEHTANBHBIX 3a7ad Mo TemMaMm «MeTaib»
u «Hemeramnasl») B COOTBETCTBMM C MpPaBUIAMHM TEXHHKH O€30MaCHOCTH MpHU OOpaIleHUuu ¢
BEIIECTBAMH M J1a0OpaTOpHBIM OOOpYAOBAaHUEM, TMPEJACTABIATh Pe3yJbTaThl XUMHYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alUCU YPaBHEHUN COOTBETCTBYIOUIMX peaKIMid U (JOPMYIUPOBATh BHIBOIbI
Ha OCHOBE 3TUX PE3YJIbTATOB;
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c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATh XUMHMUYECKYIO0 HH(OpMAIHIO,
MOJy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBAa MACCOBOM KOMMYHMKALUU, IHTEpHET U ApYyrux);

Cc(OPMHUPOBAHHOCTb YMEHHMH COOJIOAATH MpaBUJa HSKOJIOTMYECKU LEJIecO00pa3HOro
IIOBEJICHUS B OBITY M TPYZOBOM JEATEIBLHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/10pPOBbS M OKPYKaroLIeH
IIPUPOJHOM Cpellbl, OCO3HABATh OINACHOCTb BO3AECMCTBHSI HA JKUBbIE OpPraHU3MBl OINpPEACIEHHBIX
BEIIECTB, MOHMMas cMmbica mokasatens I1JIK, moscHATe Ha mpuMepax CrocoObl yMEHBIICHUS H
IIPEIOTBPALCHNS UX BPEIHOTO BO3ACHCTBHS HA OPIaHU3M YEJIOBEKA.

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne Kontpoan (uudposrbie)
pa3aesioB U TeM IMpakTHyeck
n/m Bcero = Hble o0pa3oBaTebHbI
NMPOrpaMMbI ue padboTnbl
padoThI e pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
11 Baxwueiime xummuyeckue ]
' MTOHATHSA U 3aKOHBI
1.2 CrpoeHue BeniecTBa 6
1.3 XHUMHYECKUE PEAKITUN 6
1.4 PactBopsI 7 1
DNEeKTPOXUMHUYECKHE
1.5 peaKkIuu. 6 1
Hroro no pazneny 33
Pa3nen 2. Heopranmueckasi Xummusi.
2.1 Metanst 10 1
2.2 Hemeramnsl 16 1 1
Hroro no pasaeny 26
Paznen 3. Xumus u )Ku3Hb
Xumus B
31 MIPOMBIIIIICHHOCTH. 5
’ [TpuHIIUTIBI XUMHYECKOTO
MPOU3BOJICTBA
beiToBas xuMmuyeckas
3.2 2 1
IPaMOTHOCTh
Hroro no pazneny 7
Pe3epBHbIii ypok - 2
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