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INOACHUTEJIbBHASA 3ATINCKA

[IporpamMa 1o XuUMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
®denepanuny, Tpe0OBaHUA K pe3yibTaTaM OCBOEGHUs  (enepanbHOl  oOpa3oBaTesnbHON
nporpaMmmel cpeaHero obmiero oopazosanust (POIT COO), mpencraBneHHBIX B DepepanibHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, ¢ yuérom KonHuenuuu npenojaBaHMs
yuebHOoro mnpeamera «Xumus» B 00pa3oBaTelbHBIX OpraHu3auusax Poccuiickoit @enepanuu,
peaIn3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoj no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0IOB K pa3pabOTKe HpOrpaMMbl MO XUMHH, K OIPEAEICHUIO OOLIeH
CTpaTeruy oOy4eHUs, BOCIIMTAHUS U Pa3BUTUS O0Yy4arOIUXCs CPEeACTBAMHU Y4eOHOro mpeamMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIJIM KOHLIENTYaJIbHBIE ITOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COAep)KaHMs, pe3ylbTaToB OOydYeHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJIy4aeMO€ BBIIYCKHHKaMU  0011e00pa30BaTebHOIM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBepILIAIOIIMM 3TalloM peajn3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OJTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIoBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4arOLIMXCs HA YPOBHE CPEIHEro
o01rero 00pa3oBaHUsl CPeCTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHHUE
KOTOPOI'O OHIpEZeNeHbl B IMporpaMMme IO XMMHUHM € Y4€TOM CHEHM(DUKU HAayKHM XUMHH, €€
3HAYCHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KM3HM OOIIECTBA, a TAKXKE ¢ YIETOM OOLINX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UIPaeT 0COOYI0 poJib B COBPEMEHHOM
LUBUJIM3AlMHM, B CO3/IaHWM HOBOM 0a3bl MaTrepHalibHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPeICTaBIECHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPObI U YEIOBEKa, KOTOpoe (HopMHUpYyeTCs B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHEM BEUIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMH HayKaMM, XUMHsS cTajia
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBHEM YCIIEUIHOTO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHAas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TEXHOJIOTUHM HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJ0BEYECTBA — CHIPbEBOM, HJHEPreTHUecKoil, MHUIIEBOM, SKOJIOrMYecKodM Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM C OOIIMMHU LENSIMH W TMPUHLUUIAMH CpEIHEro oOmiero oOpazoBaHMA
conepkanue npeamera «Xumus» (10—-11 kmaccsl, 6a30BbI ypOBEHb U3YUEHUSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTrOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsitolmiuMu  ipeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypchbl — «OpraHudeckas
XUMH» 1 «OO011asi 1 HeOpraHuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM MO HEOPraHUYECKOW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHOW CUCTEMbI 3HAHUM
IpU U3YYEHHUU NpeaMeTa 00ecledrBaeT BO3MOXHOCTb PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

2



Crtpykrypa comepkanus KypcoB — «Opranudeckast xumus» u «O0Ias 1 HeopraHudeckas
XUMUS» chOpMHUpOBaHA B MPOTpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOIXO0/Aa K M3y4EHHUIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHHU BeEIlecTBa
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKUX COCIAMHEHHH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUMU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX HAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COEAMHEHHMH. B Kypce opraHuyeckoid XHMHUU HOTy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpHUBAaeTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas U HEOpPraHWYECKask XUMHUsS» OOYYAIOIIUMCS TPEIOCTABIISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riry0Ke TMOHATh MCTOPUYECKOe M3MEHeHHE (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHWNA O BaKHEWIHMX BEIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpOIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX NMPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYCCKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMIOTHCHHS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emom coxepxkaHue
ydaeOHOro mpeaMera «XUMHUs» JIaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00y4aroIXCcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepHaIbHOE €IWHCTBO HEOPTAaHWYECKOTO W OPTraHUYECKOTO MUpPa, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb NMPUPOJIHBIX SIBJICHUHN MyTEM SKCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHN MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHHs
YHEPTEeTUUYECKUX PECYPCOB, CHIPBS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpHUAJIOB.

B miane pemeHus 3aady BOCIUTAHUS, PA3BUTHUS W COLUANIM3AINH OOYYarOIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCATIbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3IMYHBIX BUIOB JCSITEIBHOCTU: PEUISHUs MPoOJieM, IMOMCKa, aHAJIu3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenogaBaHus XMMUAW Kak Ha yPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsl, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TMPH  ONPEICICHUH  COJEpKaTelIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHHs] MpeaMeTa HampaBiICHHUEM MEPBOCTENIEHHOW 3HAUYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (DOpMUpPOBAaHME OCHOB XUMHUYECKOW Haykdh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUUECKOW JIeATEIbHOCTU 4YEJIOBEKa M KakK OJHOr0 U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJAaHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IIEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 k1.) ssBRSIIOTCSA:

(GbopMHUpPOBaHHE CHCTEMBl XMMUYECKHX 3HAHWN KaK Ba)XHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOUW KapTHHBI MHpa, B OCHOBE KOTOPOM JeKaT KIIOYEBHIE MOHATHS, (yHIaMEHTAIbHbBIE
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3aKOHBl M TEOPUU XUMHH, OCBOCHME S3blKa HAyKH, YCBOCHME M TOHHUMAaHHE CYIIHOCTH
JOCTYMHBIX OO0OOIIEeHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIJICHHE C HCTOpHEeH HX
Pa3BUTHS U CTAaHOBIICHHS,

dbopMupoBaHHEe W pa3BUTUE NPEJICTABICHUNA O HAYYHBIX METOJaX IO3HAHUS BEIIECTB W
XUMHYECKHX PEaKIHid, HeOOXOAUMBIX JUI MPUOOPETEHHS YMEHHH OPHEHTHUPOBATHCS B MHUPE
BEUIECTB M XUMHYECKHX SBJICHHUH, MMEIOIIUX MECTO B MPHPOAE, B MPAKTHUECKOH U
IMOBCEAHEBHOM XKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB JIE€ATENbHOCTH, CBSI3aHHBIX C HAOMIOJEHHMEM M OObSCHEHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOIIOIEHUEM MTPAaBUII 0€301acHOr0 00pAaIeHHS C BEIIECTBAMH.

Hapsiny ¢ atum, copepkarenpHasi XapaKTepUCTHKA LeJNeld U 3aJa4 U3Y4YeHHUs MpeaAMeTa B
nporpaMMe 1Mo XMMHUHU YTOUYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B cucTeMe cpeaHero oOmiero oobpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHUH B OOJbIlei
CTETIEHU OTHAETCA NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJEpXKaHHs OOy4YeHHS,
OpUEHTUPOBAHHOM Ha TMOJTrOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOM OpraHu3alui,
BJIAJICIOIIET0 He HAOOpOM 3HAHMI, a (YHKIHMOHAIHHON IPaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHs 3HAHUN M MPUMEHEHUS UX B peajlbHOW KHU3HU ISl pPElICHUS
NPaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu u3ydeHUH TMpenaMera «XHUMHS» JOMUHHUPYIOIIEE 3Ha4YCHHE
nproOpeTaroT TaKKue LEeNu U 33Ja9H, KaK:

ajanTanus OoO0y4arommxcs K  YCIOBUSIM  JUHAMUYHO  Pa3BUBAIOILETOCS  MHpAa,
GbopMHUpPOBaHHE MHTEIUICKTYAIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATHUIO TPAMOTHBIX pEUIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U UX PUMEHCHHUEM;

dbopMupoBaHre y OOY4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JIUISI PA3IMYHBIX BUAOB JIESTEILHOCTH: PEIICHHUS poOeMm,
MOMCKA, aHanmu3a W o00paboTKu HHGOPMAIMU, HEOOXOMUMBIX JUIsi MPUOOPETEHHUs OIbITa
NeSITEIbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TO3HAHUHM XMMHUH, a TAKXKe Ui OLCHKH C
HO3HULUN HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKUX CHOCOOHOCTEH
o0y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCIOIb30BATh COBPEMEHHbIE HH(POPMAILIMOHHBIE
TEXHOJIOTUH ISl TIOMCKA M aHAIN3a Y9eOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMHUIECKOTO
COJIepKAHUS;

¢dbopmupoBaHUE U pa3BUTHE Y 00YUYAIOMIMXCS aCCOIIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEICHIH XUMUIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOyyaromuxcs YOeKAEHHOCTH B T'yMaHUCTMYECKOW HAIpPaBIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00anbHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIB30BAHNS, TOMOJHEHNUS SHEPreTHYECKUX PEeCcypcoB M COXpPAHEHHs MPUPOJHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOJUMOCTH OEpPEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, a TAaK)Ke MPUOOPETEHUS OMbITa MCIIONIb30BAHMSI MOTYYCHHBIX 3HAHUHA NI TPUHSATHUS
IPaMOTHBIX PEIICHUI B CUTYaIlUSX, CBI3aHHBIX C XUMHUICCKUMHU SIBJICHUSIMH.

B y4yeOHOM miaHe cpeaHero obumiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmee 4nciIo yacoB, OTBENEHHBIX JJIS M3YYEHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctapiseT 34 gaca: B 11 kimacce — 34 gaca (1 gac B Heenmo).



COAEP)KXAHUE OBYUYEHUSA
11 KJIACC
Copaepxanue TeM y4eOHOI0 Kypca.

Tema 1. Baxkneiilnne XuMu4ecKue MOHATHS U 3aKOHBI

AtoMm. Xumnueckuii aneMeHT. M3oronsl. [IpocTsie U ClOXKHBIE BENIECTBA.

3aKOH COXpaHEHMsSI MAaccChl BEILECTB, 3aKOH COXPAHEHHUS W IPEBPAIIECHUS SHEPTUU IpU
XUMHYECKMX PEAaKUUAX, 3aKOH IIOCTOSHCTBA COCTaBa. DBeliectsa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS.

AtomHbIe opOuTan, S-, p-, d-, f-a1ekrporbl. OCOOCHHOCTH Pa3MENICHUs 3JIEKTPOHOB I10
opOUTaNsIM B aToMax MaJbIX M OOJBIIMX IMEPHOAOB. DHEPreTHUECKUE YPOBHH, IMOIYPOBHH.
CBs13b IEPHOANYECKOTO 3aKOHA U MEPUOJANYECKON CUCTEMbBI XUMUYECKUX DJIEMEHTOB C TEOPHEU
cTpoeHus: aToMoB. KOpoTkuil M JJIMHHBIM BapuaHThl TAaONMIBI XUMHYECKHX 3JIEMEHTOB.
[Toso’keHnEe B NEPUOJMYECKONW CHUCTEME XMMHMYECKHUX D3JIEMEHTOB BOJOPOJA, JIAHTAHOWJIOB,
AKTUHOMJIOB ¥ UCKYCCTBEHHO IOJIYYE€HHBIX JIEMEHTOB.

BaneHTHOCTP M BaJCHTHBIE BO3MOXHOCTM aromoB. llepmonnueckoe u3MeHeHHe
BAJICHTHOCTH M Pa3MEPOB aTOMOB.

PacuerHble 3ajaun. Beluucinenue wmaccel, o0beMa MM KOJIMYECTBA BEIIECTBA IIO
M3BECTHOHN Macce, 00beMY WM KOJIMYECTBY BEILIECTBA OJTHOTO M3 BCTYNHUBIIUX B PEAKLUIO WU
IIOJIyYMBIIUXCS B PE3YJIbTATE PEAKLUU BEIIECTB.

Tema 2. CTpoeHue BelllecTBa

Xumuueckas CBsi3b. Buabsl m MexaHu3Mbl 00pa3oBaHUs XMUMHUYECKOM cBs3u. MoHHas
cBsa3b. KaTnonbl u anuonsl. KoBaneHTHas HemnoussspHas cBsA3b. KoBajieHTHas MOJsipHAs CBSI3b.
OnexTpooTpuuaTesbHOCTh. CTENeHb OKHMCIeHUs. Merammyeckas CBA3b. BonoponHas cBs3b.
IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJI HEOPTAHUYECKUX U OPTaHUYECKUX BEILECTB.

Tunbsl KpUCTANIMYECKUX pEIIeTOK M CBoicTBa BemiecTB. llpuumHBI MHOTro0Opasus
BEILECTB: H30MEPHsI, TOMOJIOTHS, AJITIOTPOIUS, U30TOIIHS.

HucnepcHble cucteMbl. MctunHble pacTBOpbl. CrocoObl BBIPaXKEHHS KOHIIEHTPALUU
pacTBOPOB: MaccoBas JOJs PaCTBOPEHHOT'O BEIIECTBA, MOJSIpHAs KOHIEHTpauus. KomionaHele
pacTBOpBI. 301, TEIH.

JlemoHcTpanuy. Mopaenu HWOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX U METaJTIMYECKUX
KpUCTaIM4ecKux pemeTok. ekt Tunnans. Monenu MoaeKya U30MepOB, TOMOJIOTOB.

Pacuernble 3ajmaun. Beruncienne maccbl (KOJIMYECTBA BEIECTBA, 00beMa) MPOAYKTa
peaKkuuy, eciu AJIs €ro MOJIy4eHUs JJaH pacTBOP C ONPEAEIEHHOW MacCOBOM OJIEH UCXOAHOIO
BEIECTBA.

Tema 3. Xumuveckue peakuuu

Knaccudukanys XuMHUECKUX peakluii B HEOPraHMYECKOM U OpraHN4eCcKON XUMHUU.

CKOpOCTb peakluy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOpOB. 3aKOH JEHCTBYIOIIUX
Mmacc. DHeprus aktuBauuu. Kartamus m karamuzatopsl. OOpaTUMOCTh peakuuid. XUMHUYECKOe
paBHOBecue. CMmelleHHe paBHOBeCHs MOJ JeiicTBUeM pa3inuuyHbiX (akropos. Ilpunmun Jle
[atensbe. [Tpon3BoACTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

Onexkrponutuyeckass auccouuanus. CuibHbIE U ciabble AMIEeKTPoiuThl. KuciotHo-
OCHOBHBIE B3aMMOJEHCTBHA B pacTBopax. Cpelna BOIHBIX PAacTBOPOB: KHUCIHAsl, HEUTpajbHasd,
menoyHas. MlonHoe npousBenenue Boabl. Bogopoanslii mokaszarens (PH) pactBopa.

I'maponu3s opraHNYecKUX U HEOPraHUYECKUX COCTMHEHUMN.

JleMoHCcTpanuy. 3aBUCHUMOCTh CKOPOCTH PEAaKIMHM OT KOHLEHTPALMU M TEMIEpPaTyphl.
Pa3noxenune nepokcuaa BOIOPOIa B IPUCYTCTBUM Katanuzaropa. OnpeneneHue cpeibl pacTsopa
C TIOMOIIBIO YHUBEPCAIBLHOIO UHIMKATOPA.

JlaGoparopHble onbIThl. [IpoBeneHne peakuuii HOHHOTO OOMEHa Ml XapaKTepUCTUKU
CBOMCTB 2JIEKTPOJIMUTOB.




IIpaktuyeckas pabGora. [IpuroroBneHue pacTBOpa ¢  3aJaHHOH  MOJSIpHOU
KOHIIEHTpaIUEH.

Pacuernble 3ajmaun. BplunciaeHue macchl (KOJIMYECTBA BEILECTBA, 00bEMa) MPOAYKTa
peaxkiuu, €clid HM3BECTHAa Macca HMCXOJHOTO BEIECTBa, COJEPKAIIero OMpeAeseHHYIO HOJI0
IIpUMeECeH.

Tema 4. Merasibl

[lonoxxeHne MeTalIoB B NEPUOAMYECKON CHCTEME XUMHUYECKUX 3JieMeHTOB. OO0mue
CBOMCTBA METAJUIOB. DJEKTPOXMMHYECKUN P HanpsokeHWd MetaioB. OOmme crmocoObl
MIOJIyUYEHUSI METAJUIOB. DJIEKTPOJIU3 PacTBOPOB U paciulaBoB. IloHATHE O KOpPpO3UMM METaIIOB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

O0630p METAJIOB TIABHBIX NMOATPYyNI (A-TPYII) MEPUOJUICCKON CHCTEMBI XUMUYECKHIX
3JIEMEHTOB.

O0630p MetaiioB rinaBHBIX noarpymm (b-rpymm) nepuoanuecKoil CUCTEMBI XUMUYECKHX
3JIEeMEHTOB (Me[lb, IIUHK, TUTAH, XPOM, KeJI€30, HUKEIIb, TUIaTHHA).

CrnnaBbl METaJIOB.

Oxcuapl U TUIPOKCUIBI METAIIIOB.

Hevoncrpannu. O3HakoMJeHHE C oOOpasllaMd METaIOB M WX  COCIWHEHHIA.
BzaunmopeiicTBie MIeNTOUHBIX U HMIETOYHO3EMENbHBIX METAIJIOB ¢ BOAoW. B3aumoneiictBue meau
C KHCIIOpOJOM U cepoil. Dnexrtponu3 pactBopa xsopuga meau (). Ombitel mo kopposuu
METAJIJIOB U 3aIUTE OT HEe.

JlaGoparopHble omnbIThl. B3aumoneicTBue IMHKAa U JKejle€3a C pacTBOpaMH KHUCIOT U
nienoueil. 3HaKOMCTBO ¢ 00pa3liaMu METAJJIOB U UX pyaamu (paboTa ¢ KOJUIEKIUSIMHU).

[IpakTuueckas pabora. Pemienue sxkcriepruMeHTalbHbIX 3a/1a4 110 TeMme: «MeTayib»

Pacyernble 3amaun. PacueThl MO XMMHUYECKUM YpaBHEHMSIM, CBSI3aHHBIE C MacCOBOM
J10J1e¥ BBIX0J1a IPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOKHOTO.

Tema S. Hemerauisl

O0630p cBoiicTB HeMeTaIoB. OKUCIUTEILHO-BOCCTAHOBUTENIbHBIE CBOMCTBA THUITMYHBIX
HemeTauioB. OKCUABI HEMETANIOB U KUCJIOPOAOCOAEp)KAIUE KHUCIOTHL. BomoponHsie
COEIMHEHUS] HEMETAJLIOB.

Hemonctpanmu.  OO6pasubl  HemeramioB.  OOpa3lmbl  OKCHAOB — HEMETAUIOB U
KHCJIOpPOJICOIEpKaX KUCIOT. ['opeHue cepsl, pocdopa, xenesa, Maruus B KUCIOPOJIE.

JlaGopaTopHble OMBITHI. 3HAKOMCTBO € OO0pa3liaMd HEMETAJUIOB M MX NPUPOJHBIMU
coeuHEeHUsIMU (paboTa ¢ KoJuleKIHsIMH). Pacrio3HaBaHue XJI10pHUI0B, CyIb(aToB, KapOOHATOB.

[IpakTuueckas pabota. Pemenue sxcriepuMeHTaNnbHbIX 3a/1a4 1o Teme: «HemeTamisy

Tema 6. Xumus U KM3Hb.

[TpuHIMIBI XUMUYECKOTO Npou3BoAcTBa. [Ipon3BoacTBo uyryHa, cranu. beiroBas xumus.
XuMuyeckasi IpOMBIIUIEHHOCTh U OKpYXKaroliasi cpesa.




INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMbLI 110 XHMMHWU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYaIOIIUMHUCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABIISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypPOBHE cpenHero oOmero oOpa3oBaHus
BbIJICTICHBI CJIETYIOIINE COCTABIISIOLIHE:

- OCO3HaHUE OOYYAIOIIUMUCS POCCUHCKON Tpa)KTaHCKOW MICHTUYHOCTH — FOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEICHHUIO;

- HAJINYME MOTUBALIUU K O0YUYCHUIO;

- LIeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEXKICHUN JIMYHOCTU HA OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

- TOTOBHOCTh U CIIOCOOHOCTH 00y4aroluXxcsi pyKOBOACTBOBATHCS B CBOCH NIEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0pa3zoBaHus;

- HaJIMYME IPABOCO3HAHUS SKOJIOIMUYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH JKU3HEHHBIE TIAHBI.

JluyHOCTHBIE pe3ysbTaThl OCBOCHHS IpeaMeTa «XHUMHs» JOCTUTAIOTCI B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JIEATENBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
rpaXAaHCKOro O00IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMHU M TpaBUIAaMH TOBEICHHS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pEe3yNbTAaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTpa)karoT cHOPMUPOBAHHOCTh
OMbITa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNTbHOCTH OOYYaroIIMXCS M0 pealu3aluu
MIPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YKCJIC B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

- OCO3HaHHUS O00YyYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00513aHHOCTEHN, YBaXKEHUS
K 3aKOHY M MPaBOIOPSAKY;

- MPEACTABJICHUS O COIMAIBHBIX HOPMax W TMPaBHJIaX MEXIWYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPUYECKOH [IE€ATENbHOCTH TMpPH CO3JaHUH Y4E€OHBIX
MPOEKTOB, pEIICHUU Yy4eOHBIX W T[O3HABATENbHBIX 3a7a4, BBIOJHEHUN XHUMHUYECKUX
AKCIIEPUMEHTOB;

- CHOCOOHOCTH TOHHMMATh M TNPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY M apryMEHTHI
JIPYTUX TMPU aHATU3€ PA3IMIHBIX BUIOB yU€OHOU NEITETbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS

- LEHHOCTHOTO OTHOUICHHS] K HUCTOPHMYECKOMY M HAy4YHOMY HAcCJIeJJUI0 OTE€YECTBEHHOM
XUMUH;

- YBaXKEHMsI K IPOIIECCYy TBOpYECTBA B OOJIACTU TEOPUM U MPAKTUYECKOTO NMPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yNbTaT JIUTEIbHBIX HAOTIOACHMUIA,
KPOTIOTJIMBBIX IKCIIEPUMEHTATHHBIX TTOMCKOB, TOCTOSSHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

- MHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B TMOJYYEHHUH U TMOCIEIYIOLIEM aHaIu3e
nH(pOpMAIUK 0 MEPETOBBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- HpaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHUS;



- CHOCOOHOCTH OIEHUBATh CHUTYallUH, CBS3aHHBIE C XUMHYECKHUMH SIBICHUSMH,
U NPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

- TOTOBHOCTH OLIEHHWBAaTh CBOE TOBEJIECHUE U IOCTYINKU CBOMX TOBApUILEH C MO3UIIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIEICTBUM STUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

- TOHUMAaHHS LEHHOCTeH 3A0pOBOro M Oe30macHOro oOpasa MXW3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

- coOmrofeHus paBmwiI 0E30MacCHOTO OOpaIIeHHs C BEIIECTBAMHU B OBITY, TTOBCEIHEBHOM
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

- TOHHUMAHHS I[IEHHOCTH MPAaBWJI HWHIUBUIYAJIBHOTO U KOJUJIEKTMBHOTO O€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

- OCO3HAHHMS TOCIEACTBHA W HETPUSATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHUS alKOTOJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOT0 BOCIIMTAHMSI:

- KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENbCKON JesITeNbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

- YCTaHOBKM Ha AaKTHUBHOE Yy4YacTHE B PEIICHUM NPAKTHUYECKUX 3a/a4 COIUAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

- UHTepeca K MPaKTUYECKOMY U3YYEHHUIO Mpodeccuil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

- YBaXEHHUSI K TPy, JTIOJSM TPYyia U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

- TOTOBHOCTHM K OCO3HAaHHOMY BBIOOPY WHIMBHIYAJILHOH TPAaeKTOPHUH OOpa30OBaHWS,
Oynymieil mpodeccun u peanu3anuu COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPeOHOCTEH 001IeCcTBa;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

- DKOJIOTMUYECKH II€JIeCOOOPa3HOro  OTHOLIEHUS K MpUPOAE, KaK HCTOYHUKY
CyILIECTBOBaHUS KU3HU Ha 3eMIIE;

- TIOHMMaHUs  TJIOOAJIBHOTO  XapakTepa HKOJOTUYECKUX  MpoOJieM,  BIUSHUSA
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEIbl;

- OCO3HaHUs HEOOXOJUMOCTH HCIOJIb30BAHUS JOCTWIKEHUW XUMHH IS PEIICHUS
BOIIPOCOB PallMOHAIBHOTO MPUPOIONOIB30BAHNS;

- aKTUBHOTO HETIPUATHUS JCUCTBUHN, MIPUHOCSIINX BPEIl OKPYKAIOIIEH MPUPOIHON cpee,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

- HQJIWYUSA PA3BUTOTO HKOJOTMYECKOTO MBIIUICHHS, 3KOJIOTMUYECKOW KYJbTYpbI, OMbITA
NEATETbHOCTH  DKOJOTUYECKOM HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

- TIOHUMaHUS CHeMU(UKU XUMHUU KaK HAyKd, OCO3HaHHS €€ posr B (OPMHPOBAHUU
paIoHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJLI M YEJIOBEKa, B IMO3HAHWH TMPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrny IpodieM COXpaHEHHUsI TPUPOTHOTO PaBHOBECHS;

- yOeXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJISI COBPEMEHHOW ITUBUJIM3AINH: B €€
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
00ecreueHnH yCIOBUN YCTICIITHOTO TPYJAa U SKOJIOTHYECKA KOM(DOPTHOM KU3HU KAKIOTO YjieHa
00111eCTBA;



- €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJAOB IIO3HAHMI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJb30BaTh MOJIydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yYMEHUS Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHUS Ha OCHOBE HAayYHbIX (DAKTOB M MMEIOLIUXCS 1aHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSATENbHO MCIIOJIb30BaTh XUMHUYECKUE 3HAHMUSA Ul PELICHMS
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

- HHTEpeCca K IMO3HAHUIO U UCCIIE0BATEIbCKON NEATENBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

- MHTEpeca K OCOOEHHOCTSAM TpyJda B PAa3IMYHbIX cdepax MnpodeccHoHaNbHOM
JIeATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS Y4YEOHOro mpeaMmera «XUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

- 3HAYUMBIC IJIdA CI)OpMPIpOBaHI/Iﬂ MI/IpOBO33p€HI/I$I 06yqa101111/1xcs{ MG)KI[I/ICIII/IHJII/IHaprle
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
nu CHGHI/I(i)I/IKy METOA0B IIO3HAHUA, I/ICHOJII)?,yeMBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬂ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaYYHBINH (DaKT, MPHUHIIUII, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIICI0OBAHNE, HAOIIOACHHE, N3MEPECHHE, YKCIICPUMEHT U JIPYTHUE),

- yHHBepcaJbHble yueOHbIe JeHCTBUs  (TO3HABAaTENbHBIE, KOMMYHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YJarOIINXCs;

- CHOCOOHOCTh OOYYArOIIMXCSl HUCIOJIb30BaTh OCBOCHHBIE MEXKIUCIMILUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE AEWCTBHUS B II03HABATEIHHOW U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKAIOT OBIAJCHHE YHUBEPCAIBHBIMH Y4eOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IKaTI/IBHI)IMI/I nu peFYJ'ISITI/IBHI)IMI/I HGﬁCTBI/IS[MH.

OByaieHUe YHHBEPCAJbLHBIMH Y4e0HBIMH NO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

- CaMOCTOSITEJIbHO (OPMYJIHPOBAaTh M aKTyaJu3UpOBaTh NPOOIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

- ONpEACNATh LU JEATEIBbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU HX JTOCTHIKEHHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

- HUCIIOJIb30BaTh IIpHU OCBOCHUU 3HaHUHU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TIOHATHI M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINEC MOHATHA IJIs 00BsICHEHNS OTACIIbHBIX (i)aKTOB u HBHGHHﬁ;

- BbIOMpaTh OCHOBaHUS WM KPHUTEPUH Ui KiIacCU(UKAIMU BEMIECTB M XHUMHUYECKUX
peaKkmii;

- YCTaHaBIIMBAaTh MPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXIY N3y4Ya€MbIMU SIBIICHUSIMHU;

- CTpPOUThH JIOTMYECKHE pACCYKIEHUS (MHIYKTHUBHBIC, NEAyKTHBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

- IPUMEHATH B TIPOIECCE TIO3HAHMS, HCIIOIh3yEeMbIE B XUMUU CUMBOJIMUECKHE (3HAKOBBIE)
MO/JIEJIH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,
xumMu4deckass (GopMmyna, ypaBHEHHE XHUMHUYECKOM pEakiuu — TpUd pElIeHUd Y4eOHBIX
IMMO3HABATCIBHBIX W IMPAKTHYCCKUX 3adad, MPUMCHATH HA3BAHHBIC MOJCJIBHBIC IMPCACTABICHHUA
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHUECKUX PEAKIIHil.
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2) 6a30BbIe HCCIET0BATEIbLCKHE IeHCTBHS:

- BJIAJIETh OCHOBAMHU METOJ0B HAYYHOI'O MIO3HAHUS BEIIECTB U XUMUYECKHUX PEaKLINN;

- (opmynupoBaTh LEAM W 3a7aYd  HCCIEIOBAHMSA, HCIOJIB30BaTh IIOCTABICHHBIE W
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHHS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

- BJIQJIETh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHMS W NPOBEICHHUS YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3ynabTaT, (GopmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

- mpuoOpeTaTh OMBIT YYCHHYECKOH MCCIEOBATENIbCKOM M IMPOEKTHOM JeSTEIbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

- OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHHUKAX WHGOpMAMK (HAYYHO-TIOMYIIApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

- (hopMynMpoBaTh 3ampochl M MPHUMEHATh pa3IMYHbIE METOJBI NPU TIOMCKE M OTOOpe
uH(pOopMaIii, HEOOXOAUMOH JI71s BBIMOTHEHUS YUeOHBIX 3a/1a4 ONPeAeaEHHOTO TUTIA;

- IPUOOPETATh ONBIT MUCIOJIb30BaHMS HH()OPMAITIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITETIbHO BHIOMPATh ONTUMAIBHYIO (OpMY MpPEACTaBICHHUS HH(DOPMAITUH
(cxembl, TpaduKH, JUArpamMMbl, TAOIHIIbI, PUCYHKHU U JIPYTHE);

- HCIOJIb30BAaTh HAy4YHBIH S3bIK B KaueCTBE CpEACTBA IpU padboTe € XMMHUYECKOH
uH(poOpMallMell: MNPUMEHSATh MEXIpeaAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

- HCIOJIB30BATh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJISIHOCTH.

OgiajeHne yHUBePCAJIbLHBIMA KOMMYHHKATHBHBIMH el CTBHAMM:

- 3371aBaTh BOIMPOCHI IO CYIIECTBY 00CYK/1a€MOM TeMbI B XOJ€ Uajiora u/min JUCKyCCHUH,
BBICKA3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBITIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

- BBICTYIIATh C IPE3CHTALUEN PE3yIbTaTOB MTO3HABATEIBHON ACSATEIBbHOCTHU, TOTYyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro mnpoekta M (OpMynHpoBaTh BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIIaCOBaHMS O3ULMI B X0/1€ 00CYX/IeHUS U 00MEHa MHEHHUSIMU.

OsiaieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

- CaMOCTOATEIBHO IUIAHUPOBATh U OCYLIECTBIISATH CBOIO IO3HABATEIBHYIO ACATEIBHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX pEIIeHUs C y4ETOM MOJTyYEHHUsI HOBBIX 3HAHUN O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

- OCYLIECTBJISTh CAMOKOHTPOJIb CBOEH JEATEeIbHOCTH Ha OCHOBE caMoOaHaiu3a |
CaMOOLIEHKH.
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IMPEJIMETHBIE PE3YJIBTATbBI

11 KUIIACC

IIpenmetHble pe3ynabTaThl OCBOGHUs Kypca «OOmias M HeopraHumdeckas XUMMsD)
OTpaXkaroT:

- cpOpMHUPOBAHHOCTh MPEJACTABICHUNA: O XMMHMYECKOW COCTaBJIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pellIeHus] NPAKTUYECKUX 3a7ad M DSKOJIOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3I0POBBIO U IPUPOJIHON CpEnE;

- BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJATaollue
HOHSTHUS (XMMHYECKUIT DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OpPOUTAIH aTOMOB, UOH,
MOJIEKYyJa, MOJb, MOJSIPHBIH OO0BEM, BaJICHTHOCTb, AIIEKTPOOTPHULATENBHOCTh, CTEIEHb
OKHMCIICHMs, XMMHUYECKas CBf3b (KOBAJEHTHAas, MOHHAs, METaUIM4yecKas, BOJOPOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBl XMMHUYECKUX  PEaKLUil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAS JUCCOLMALMUSA, OKUCIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
JNEKTPOJIMTUYECKON  aucconuanuy, nepuoanueckuid 3akoH [J[.  W. MenpeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMsI M IMPEBPALLEHUS SHEPrUU IPU XUMHUYECKHX
peaKlMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHUH, MHPOBO33PEHUECKHE 3HAHMA,
JeXalMe B OCHOBE IIOHMMAHHUS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akTOJIOrMUECKUe CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€3011acCHOM MCIOJIb30BaHUU
BaXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON JEATEILHOCTH YEJIOBEKA;

- c(hOpMHUPOBAHHOCTb YMEHUN BBIABIATH XapaKTEepPHble IPHU3HAKK  IOHSTHUH,
YCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOLIME IOHSATHS IPU OMMCAHUU
HEOPraHMYECKUX BEIIECTB U MX IIPEBPALICHMUI;

- c(pOpMHPOBAHHOCTh YMEHHH MCNOIb30BaTh XUMUYECKYIO CUMBOJIUKY JJI1 COCTABJICHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raiméHas W3BECTb, HErall€Has W3BECTb, NIUThEBAs COJa, NMUPUT U
ApyrHe);

- c(OpMHUPOBAHHOCTh YMEHHUH OINpeneniaTh BaJEHTHOCTb U CTENEHb OKUCICHUs
XUMHYECKHX JJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BHJI XMMHMUYECKOH CBS3U
(KOBaJIeHTHas, HOHHAs, MeTaJNIN4yecKas, BOJOPOIHAs) B COCJUHEHUSAX, THUI KPUCTAJUINYECKOMH
pemETKN KOHKPETHOTO BELIECTBa (aTOMHAas!, MOJIEKYJIIpHasi, MOHHAsI, METAJNINYECKas ), XapaKTep
Cpellbl B BOJHBIX PACTBOPAaX HEOPraHUYECKUX COCINHEHUM;

- c(pOpMUPOBAHHOCTb YMEHUN YCTaHABIMBATH IMPUHAIEKHOCTh HEOPTraHUYECKUX
BEIIIECTB MO0 UX COCTaBY K OINpPENeIEHHOMY KJIACCy/TpyIIe COeIUHEeHUH (IpocThie BellecTBa —
MeTaJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHUS, KUCIOThI, aM(OTEpHBIE THIPOKCHUIbI, COJIN);

- c(OpMHPOBAHHOCTh YMEHHUH pACKpbIBaTh CMBICI TEPHOAMYECKOro 3akoHa /.
U. MenneneeBa U JEMOHCTPUPOBaTH €ro CHCTEMAaTU3HMPYIOIIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTUYECKYIO (YHKIINY;

- cpOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh DSJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHUX 371eMeHTOB 1—4 nepuonos [leproguueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /l.
U. MeHnzeneeBa, MCHOb3ysl MOHATHS «S-, P-, O-37€KTPOHHBIC OpPOUTAINY, «IHEPreTHUYECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX
COEMHEHUH M0 nepuojaM M rpynnam l[leproanyeckoil cuCTeMbl XMMUYECKUX AJIEMEHTOB /Jl.
H. Menaeneena;

- c(hopMHpPOBaHHOCTh YMEHUN XapaKTepU30BaTh (OMHCHIBATh) OOIIHE XHMHYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB pA3JIUYHBIX KJIAcCOB, IMOATBEP)KIATh CYIECTBOBAaHUE
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TEHETUUYECKON CBA3M MEXAY HEOPraHMYeCKMMH BEIIECTBAMU C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

- chopMHPOBAaHHOCTH YMEHUS KIacCU(UIIUPOBATh XUMHUECKUE PEAKIIUH IO Pa3IMYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3¢ (eKTy peakiuH,
U3MEHEHHUIO CTETICHEH OKUCIIEHUS 2JIEMEHTOB, 00PaTUMOCTH PEAKIIMHU, YYaCTUIO KaTalIu3aTopa);

- c(OpPMHUPOBAHHOCTh YMEHHUI COCTaBIATh YPAaBHEHUS pEaKLUil pa3iWYHbIX THIIOB,
NOJIHBIE WM COKpAIIEHHBIC YpaBHEHHs pEaKIMii HMOHHOTO OOMEHA, YYHTBHIBAas YCJIOBHA, NPHU
KOTOPBIX 3THU PEAKLUU YT 10 KOHIIA;

- c(OPMHPOBAHHOCTHh YMEHHI MPOBOJIUTH PEAKIMH, MMOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB PpAa3JIUYHBIX HEOPraHMYECKUX BELIECTB, pAclO3HaBaTh OIBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

- cOPMHPOBAHHOCTb ~ yYMEHUHl  pacKpbIBaTh CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIMI OCPEICTBOM COCTABJIEHUS AIEKTPOHHOIO OajlaHCa 3TUX PEaKLUd;

- c(hOpMHUPOBAHHOCTh YMEHUH OOBSCHSITH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakiuu
OT pa3NUYHbIX (DAaKTOPOB; XapaKTEepP CMELICHUS XMMHUYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT
BHeIHero Bozjeiicteus (npunuun Jle Hlatense);

- cOPMHPOBAHHOCTh YMEHHMI XapaKTepPH30BAaTh XUMHUYECKHE MPOIECCHI, JICKAIIUE B
OCHOBE IPOMBIIIUIEHHOT'O MOJYyYEeHUsI CEPHOM KHUCIOThI, aMMHAaKa, a Takke chOpMUPOBAHHOCTh
IpeJICTaBICHUH 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJIOTMYECKHX MpoOiieMax XHMHUYECKOTO
IPOM3BOJICTBA;

- c(hOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHHUS C HCIIOJB30BAaHHEM IOHSATHUS
«MaccoBasi JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHHWH Ta30B IpPU XMMHUYECKHX
peaKIMsIX, Macchl BEHIECTBA MM O0BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wik 00bEMY OJHOIO M3 YYaCTBYIOLIMX B peaklMM BEIIECTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPTUU;

- c(OPMHUPOBAHHOCTh YMEHHMI COOJIIOaTh MPaBUIIa MOJIb30BAaHUS XMMHUUYECKOH MOCYA0MH
1 1a00paTOpHBIM 000pPYyIOBaHUEM, a TAKXKE IPaBUJIa OOPAICHNUS C BEIECTBAMU B COOTBETCTBUH
C MHCTPYKLHMSMHU IO BBIMOJIHEHUIO TAOOPaTOPHBIX XUMUUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUHM IUIAHUPOBATH U BBINOJIHATH XUMUYECKUN SKCHEPHUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHCYTCTBUM KaTallM3aTopa, OINpEAETICHUE Cpeabl
PacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOTO OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynb(ar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agad mo TtemMam «Metamiel» U «Hemeramib») B COOTBETCTBHM C IpaBHJIAMH TEXHHUKH
0€30MacHOCTH MpU 0OpaIIeHUH C BELECTBAMH U JIaDOpaTOPHBIM 000PYJOBaHUEM, NPEACTABIATh
pe3yabTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOIbI HA OCHOBE 3THUX PE3Y/IbTATOB;

- cpOPMHUPOBAHHOCTh YMEHMH KPUTHUECKU aHAIM3HPOBATH XUMHUECKYIO HH(OpMAIIHIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKanuu, WHTepHeT u
JPYTHX);

- ¢(hOpMUPOBAHHOCTb YMEHUN COONIOJIaTh INpaBHa 3KOJOIMUYECKH IIEJIECO00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs M
OKpYXKarollel MpUPOJHOIN cpesbl, 0OCO3HaBaTh OMACHOCTh BO3ACHCTBHS Ha >KUBbIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIECTB, MOHUMast cMbici nokasatens [TIK, nmoscHaTe Ha mpumepax crocoObl
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPraHU3M YelIOBEKa;

- 17151 00yYaroIUXCsl C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHUE NPUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

- JUIA CHelbIX W CcHabOBHIANIMX OOYYaIOUIMXCS: YMEHHME HCIOJIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMuyeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC

Ne HaumenoBanue pa3nenoB u Tem

KomngectBo yacos

DnekTpoHHbIe (IU(PPOBLIE)

MIPOrpaMMBbI Bcero | KorrponbsHbie [TpakTudeckue o0pa3oBaTenbHbIC PECYPCHI
paboThI paboTHI
Pasznen 1 Baxuneiimme XumMu4eckue NOHATHA U 3aKOHbBI
1.1 | Baxueilmue XUMUYECKUE TTOHATHS U 5 1 0
3aKOHBI
Uroro no pazneny 3)
Paznen 2 Crpoenue Bemecrsa
2.1 | Ctpoenne Bemectsa 3 1 [0
Wroro mo pazneny 3
Paznen 3 Xumuueckue peaknum
3.1 | Xumuueckue peakuuu 6 1 [1
Wroro no pazneny 6
Paznen 4 Meranibl
4.1 | Meramsi 10 1 |1
Wroro no pazpeny 10
Paznen S Hemerasuibl
5.1 | Hemeramusl 6 1 |1
Wroro o pasneny 6
Pa3znen 6 Xumus u xKU3Hb
6.1 | Xumus u xu3b 4 1 [0
Uroro no pazneny 4
OO11ee KOJIMYECTBO YacOB MO MPOTpaMMe 34 6 E




IHOYPOYHOE IIVNTAHUPOBAHHUE

11 knace
Ne Ha3Banue pa3aesa nporpaMmbl, TeMa ypoKka KosunyecTBo yacos Hara DJleKTPOHHBbIE HU(PPOBLIE
n/n U3YYEeHUs o0pa3oBaTesibHbIE PeCypChl
Bcero | Konrposbnble | IIpakTnueckue
paboThl paboThI
1 | Broausiii unctpykTax mo Th . Atom. [IpocTeie n 1 https://resh.edu.ru/
CIIOJKHBIC BEIIECTBA.
2 | 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS 1 https://nsportal.ru/shkola/khimiya/lib
¥ TIPEBPALICHUS SHEPTUH. rary/2021/08/07/tehnologicheskaya-
karta-po-himii-k-uroku-po-teme-
zakony
3 | Broanas koHTpOIBHAs padoTa. 1 1
4 | PacnipeneneHue >JEKTPOHOB B aTOMaxX 3JIEMEHTOB 1 https://resh.edu.ru/
MaJlbIX IepUo0B. Pacmpenenenne 3JeKTPOHOB B
aTomMax OOJIBIINX MEPUOIOB.
5 | ITonoxxenue B [ICXD Bomopoa, TaHTOHOUIOB, 1 https://resh.edu.ru/
AKTHHOMJIOB, NCKYCCTBEHHO TMOJIYYSHHBIX 3JIEMEHTOB
6 | BagentHocTh. BaeHTHBIE BO3MOYKHOCTH aTOMOB. 1 https://infourok.ru/tema-urok-
[lepronnyeckoe U3MEHEHUE BaJICHTHOCTH U PaJINyCOB valentnost-valentnie-vozmozhnosti-
aTOMOB. atomov-3691577.html
7 | OcHOBHBIE BUBI XUMHYECKOM CBsi3U. VloHHas 1 Ha ypoke npemxycMmoTpeHo

KOBaJICHTHas CBs3b. COCTABIICHHE YJIEKTPOHHBIX
dbopMyI BElIECTB ¢ KOBAJICHTHOMN CBS3bIO.
Mertannuueckas U BOIOPOAHAsS CBSI3b.

WCTIOJIh30BaHUE CIIETYIOIINX TUIIOB
AJIEKTPOHHBIX 00pa30BaTEIbHBIX
MarepuaiioB: "/[narnoctuueckas
pabota", "N306paxenue unu Goto",
"Keiicel mo padote ¢ nHpopmManmeit”.
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8 | Ctpoenue kpuctaiuioB. Kpucrammyeckue pemeTk. https://resh.edu.ru/subject/lesson/591
[IpocTpancTBeHHOE CTpOoeHUE MOJIEKYIL. [IpuunHbl 1/main/151057/
MHOT000pa3usi BEIECTB.
9 | KontponpHas pabota Ne 1 mo remam: «Baxueime Hudposas mabopaTopus Mo XUMHUH
XMUMHYECKHE OHATHS U 3aKOHbI», «CTpoeHHe
BEILIECTBAY
10 | Kinaccudukanus xumuueckux peakuuii. CKopocThb Ha ypoke npexycMoTpeHo
XUMHYCCKHUX peakiiuii. CKOPOCTh XUMHUYCCKHX PEaKIUil. UCIIOJIb30BAHUE CIICAYIOIIUX TUIIOB
Kunernueckoe ypaBHeHue peakuuu. Kartamus. 3JIEKTPOHHBIX 00Pa30BaTEIbHBIX
XUMHUYECKOE PABHOBECHE U YCIOBHUS €r0 CMEIICHHS. MmarepuaoB: "JluarHoctuyeckas
pabora", "N3obpaxenue uiu ¢oto",
"Keiicel o padote ¢ nHpOopManmen".
11 | IucnepcHbie cucteMbl. CIOCOOBI BRIPAKEHUS https://foxford.ru/wiki/himiya/disper
KOHIICHTpaluU pacTBOpoB. Pemenne 3anay Ha snye-sistemy
NPUTOTOBJIICHHE PACTBOPA OMPEACIEHHON MOJIIPHOI
KOHIICHTPAIIUH.
12 | Ip. p. Nel «IIpurotoBieHue pacTBOPOB C 3aJaHHOH [udposas madbopaTopus Mo XUMHUH
MOJISIPHOM KOHIIEHTpaen»
13 | DnekrponuTHYecKas quccolmanus. BoaopoaHbrit https://studfile.net/preview/4113928/
nokasarens . Peakuiny HOHHOTO oOMeHa. page:7/
14 | T'maponus opraHUYecKux coequHeHui. ['uaponus https://resh.edu.ru/subject/lesson/591
HEOPraHUYECKUX COCTUHEHUIA. 2/conspect/
15 | KonrpomabHas padora Ne 2 o Teme: «XUMHUYECKHE
peaKIU»
16 | XuMuuyeckrue UCTOYHUKHU TOKA. Psl cTaHIapTHRIX https://resh.edu.ru/
AJIEKTPOTHBIX TTOTCHIHAJIOB.
17 | Koppo3us METaIOB U €€ MpenynpexIeHue. https://resh.edu.ru/subject/lesson/352
3/conspect/151160/
18 | DiexTponu3 paciuiaBOB BEHIECTB. DIIEKTPOIIH3 https://foxford.ru/wiki/himiya/elektro

pacTBOpPOB.

liz-rastvorov-i-rasplavov
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19 | OOmiast XxapaKTEpPUCTHKA U CIIOCOOBI TOTYUYCHUS https://resh.edu.ru/subject/lesson/349
METAJLIOB. 3/conspect/
20 | O0630p MeTaiTHUECKUX IeMeHTOB A- rpymi. O0630p https://resh.edu.ru/
METaJUTHYECKUX dJIeMEHTOB b- rpym.
21 | Menp. Lunk. Turan, xpom. JXKene3o, HUKeb, IUIATHHA. https://resh.edu.ru/subject/lesson/349
3/conspect/
22 | CrunaBbl MeTa/i0B. OKCHJIBI M THIPOKCHIBI METAJIIIOB. https://resh.edu.ru/subject/lesson/496
1/conspect/151292/
23 | Ilp. p. Ne 2 o Teme : «Peienne s3kcepuMeHTaIbHBIX Hudposas madopaTopusi Mo XUMHUH
3aj1a4 110 Teme: «MeTab »
24 | KonTponbHas padota Ne3 1o teme: «MeTamib» https://resh.edu.ru/subject/lesson/496
1/conspect/151292/
25 | O630p HemeTawioB. CBOWCTBA U IPUMEHEHUE https://resh.edu.ru/
BOKHEHIITMX HEMETAJJIOB.
26 | OOmast XxapaKTepUCTHKA OKCUIOB HEMETAIJIOB https://resh.edu.ru/
KUCIIOPOJICOICPIKAIINX KHCIIOT.
27 | OKUCIAHUTEIbHBIC CBOWCTBA a30THOM U CEPHOM KUCIIOT. [{udposas 1abopaTopusi M0 XUMHUH
28 | BomopoaHbie coeIMHEHNsT HEMETAIIOB. PereHue https://resh.edu.ru/subject/lesson/593
Ka4eCTBEHHBIX U pacYETHBIX 3a1a4. [ eHeTHUeCKast CBA3b 9/conspect/
HEOPTaHWIECKHX BEIIeCTB. [ eHeTHYeCKast CBSI3b
OpraHUYECKHUX COCTUHEHHH.
29 | Ip. p. Ne 3 o Teme: «PelieHne SKCIEPUMEHTATBHBIX [Mudposas 1abopaTopusi M0 XUMHUH
3aj7a4 o teme: «Hemeramibimy
30 | KonrponbHas pabota Ne4 o teme: «Hemeramis https://xn--j1ahfl.xn--

plai/library/kontrolnaya_rabota_po t
eme_nemetalli_205632.html
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31 | Xumus B MIPOMBIIITIEHHOCTH. [IpUHIUIIBI XUMHUECKOTO 1 [Mudposas maboparopust 10 XUMUU
IPOM3BOJICTBA.

32 | [Ipon3BOACTBO YyTyHa, CTaI. XUMUS B OBITY. 1 https://resh.edu.ru/

33 | XumHueckas IPOMBIIIJIEHHOCTh U OKPY’Karolas cpea. 1 Hudposas mabopaTopus Mo XuMHUH

34 | Urorosast koHTpobHAs paboTa 3a kypc 11 kiacca. 1

OO111ee KOJIMYECTBO YacOB IO MPOTrpamMme 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

1. Pym3utuc I'.E., ®enpaman @.I'. Xumus 11 kiace. M.: «lIpocsemienuey, 2020r.
Meroanueckas ounbnuoreka: ['apa H.H. CoopHuK mporpamMmm 006pa3oBaTeIbHBIX YUPEKICHUMA
«Xumus» 10-11 knacesl. M.: «IIpocsemenney, 2021r.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Pymsuruc I'.E., ®enpaman @.I". MeTonuueckoe mocobue mist yuutens. — M.: [IpocBenienue,
2014.

2. I'apa H.H. Xumus. 3agaunuk ¢ moMmoutHukoM. - M.: IIpocsemenune, 2018.

3. Xumus noypounsle miaansl 11 knace no yueonuky Pynsutuc I'.E., ®enpaman O.I.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[udposas (komnbroTepHas) tadoparopus (LJI), mporpamMmHO-anmapaTHbIii KOMILIEKC,
JaTYMKOBAsi CUCTEMA — KOMIUIEKT y4eOHOro 000py10BaHMsl, BKIOYAIOLINI H3MEPUTEIbHBIH
610K, nHTEp(EiiC KOTOPOTO MO3BOJISIET 00ECTIEYNBATD CBS3b C MEPCOHATLHBIM KOMITBIOTEPOM, H
Ha0Op AaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS Pa3InYHbIX (PU3NYECKUX BEJTUUUH.

JlaTuuk Temneparypsbl MJIaTUHOBBIN — IPOCTOM U HAACKHBIN JaTUUK, IPEHA3HAYEH [
M3MEpPEHUS TEMIIEPATyphl B BOJHBIX PacTBOpax U B Ia30BbIX cpenax. MiMeer pasinyHbii
nuana3oH usmepenuit ot —40 1o +180 °C. TexHnyeckue XapakTepUCTUKU JaTYUKa yKa3aHbl B
MHCTPYKLMH T10 SKCIUTyaTaluu.

JlaTuuk Temnepatypbl TEpMOINIApHBIN MTpeIHa3HAYeH JUIsl U3MEPEHUS TeMIEpaTyp 10
9000C. Ucnoab3yeTcs pHU BHIIOIHEHNU pabOT, CBA3aHHBIX C U3MEPEHUEM TEMIIepaTyp
IJIAMEHH, TUIaBJICHUS U Pa3JI0KEHUs BEIECTB.

JlaT4MK ONTHYECKON TNIOTHOCTHU (KOJOPUMETP) — NpeAHAa3HAYEH I U3MEPEHUs
ONTUYECKOI MIOTHOCTH OKpAIlIEHHBIX PacTBOPOB. Mcrnonb3yercs npu u3yuyeHuu Tem
«PactBOpBI», «CKOPOCTH XMMUUYECKHUX PEAKLIMI», ONPEAEICHUN KOHIEHTPALlMN OKPAlIEHHBIX
MOHOB.

Hatunk pH- npenHa3zHaueH Juist ©3MEpEeHUs: BOJIopoJHoro nokaszarens (pH) BogHbIx
PacTBOPOB B Pa3IMYHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH CpeIbl.

JlaTuuK 31EKTPONPOBOAHOCTH NIPEAHA3HAYUEH I U3MEPEHMSI YACIBbHOU
AIIEKTPONPOBOIHOCTH KHUAKOCTEH, B TOM YHCIIE U BOAHBIX pacTBOPOB BellecTB. [Ipumensercs
IIPY U3YYEHUH TEOPUH DIIEKTPOJIUTHUECKON AUCCOLUALMH, XapaKTEPUCTUK BOJHBIX PACTBOPOB

Muxkpockon undpoBoii npeJHa3HaYeH ISl U3y4eHHs] OPMbl KPUCTAIIIIOB U
HaOJII0IeHNUs 32 POCTOM KPHCTAJIIOB.
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