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MNOACHUTEJIbHASA 3AIINCKA

[IporpaMMa 1Mo XHMMUH Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOoOBaHUI K pe3yinbTaraM OCBOCHHS (heaepanbHO 00pa30BaTENbHONW MPOTPaAMMBI CPEIHETO
obmero o6OpazoBanusa (POII COO), mnpencraBiaeHHblx B DenepaibHOM IOCYIapCTBEHHOM
oOpazoBarensHoM crangapre COO, c¢ yuérom Kouuenmum mnpenoaaBaHus y4eOHOro IMpeaMeTra
«Xumus» B 00pazoBaTeibHBIX opranuzaiusax Poccuiickoit @enepaiuy, peanu3yomuXx OCHOBHBIC
o0Opa3oBaTeNibHble MPOTPaMMbI, M OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS BOCIHUTAHUS B
Poccuiickoit ®eneparuu Ha nepuon a0 2025 roma» (Pacnopsokenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3paboTke MHporpaMmbl MO XUMHH, K OMNpEICIICHUI0 OO0Ilel CTpaTeruu
0o0y4YeHHs, BOCIIUTAHUS U Pa3BUTHUs, 00YUAIOIIUXCS CPEICTBAMU Y4eOHOT0 mpeaMeTra « XUMHs IS
10-11 kyaccoB Ha 0a30BOM YpOBHE COCTaBHJIM KoHIenTyaidbHble mnonoxeHus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH II€JICH, COIep>KaHMs, pe3yabTaToB OOy4YeHHS M TPeOOBAHUN K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe 00pa3oBaHHE, MOJIy4aeMO€ BBIMMYCKHUKAMH 00I1e00pa30oBaTeIbHON OpraHu3aluu,
ABIIIETCS HEOTHEMJIEMOM 4YacThl0 HMX OOpa30oBaHHOCTH. OHO CIYXHUT 3aBEPLIAIOLIAM STaroM
peamu3anii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUYEBBIX IEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHCTEME XHMHUYECKOrO 00pa3oBaHWsA. DTH IIEHHOCTH KacaloTCsl IMO3HAHHUS 3aKOHOB
npupobl, (OPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYIbTYphl YEIOBEKA, a TAKKE SKOJIOTHYECKH
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY 3JIOPOBBIO U MPHPOAHOI cpere. Peanuzyercs xumudeckoe
oOpa3oBaHHe 0OYYAOIIUXCS HA YPOBHE CPEIHEro oOIero oOpa3oBaHUs CPEACTBAMH YIeOHOTO
npeaMera «XUMHS», COJIEpKaHUE M MOCTPOSHHE KOTOPOTO OMpEeNieHbl B MTPOrpaMMe 0 XUMUH C
yu€ToM crenu(pUKA HayKd XUMHUH, €€ 3HAUCHUS B MO3HAHUHM MPUPOJBI U B MAaTEPUATHLHOU JKU3HU
oOmiecTBa, a Takke ¢ Y4€ToM OOLIMX IeNell W MPHUHIIMIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpeaHero obiero oopasoanus B Poccuiickoii denepanmi.

XuUMHUS Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT O0coOyl0 pOlb B COBPEMEHHOMU
[UBUJIM3AI[MN, B CO3JaHMM HOBOW 0a3pl MaTepuaibHOW KynbTypbl. OHa BHOCHT CBOM BKIaJ B
(dbopMHpOBaHHE PaAllMOHAIBHOI'O HAyYHOI'O MBIIUIEHHUS, B CO3/JaHHUE 1IEJIOCTHOIO MpeACTaBIeHUs 00
OKpY’KalolieM MHUpe Kak O €IMHCTBE NPUPOABI M YelOBEeKa, KOTOpoe (OpMHPYETCS B XUMHH Ha
OCHOBE TIOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHHSI B3aUMOCBSI3H MEXKTY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMU M BO3MOKHBIMHU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMM HAYKaMH, XUMHUS CTaja HEOThEeMIIEMOU

YaCThI0O MUPOBOHM KYJIBTYPhI, HEOOXOIUMBIM YCIOBUEM YCIICIIHOTOTPY/AA U KU3HHU KaXJAO0T0 4YjeHa
obmectBa. CoBpeMeHHass XMMHS KaKk HayKa CO3HJAaTelbHas, KaKk HayKa BBICOKUX TEXHOJOTHMA
HaIpaBlieHa Ha pelIeHHe TI100aNbHBIX MPOOJIEeM YCTOWYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
HYHEPTreTUYECKOMU, TUIIEBOM, SKOJIOTUUECKOM O€30MaCHOCTH M OXPaHbI 37J0POBBSL.
B cooTBeTcTBHM ¢ OOUIMMU LEISIMH U MPUHIIMIIAMUA CPEIHEro oOIIero oOpa3oBaHus COACpKAHHE
npenmera «Xumus» (10-11  kmaccel, ©0a30BBIi  ypOBeHb  HM3YUEHHUsI) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO TOJTOTOBKY OOYYalOIIMXCS, HEOOXOAUMYIO WM IS
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCICIIHOTO BKIIOYEHUS B IKU3Hb COILUYMA,
MPOJIOHKEHHS 00pa30BaHUs B Pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUECH.

CocTaBisiomuMu  npeaMeTa « XUMHUS» SBISIOTCS  0a30Bble  Kypehl — «OpraHuyeckas XUMUs» 1
«OO0mas 1 HeopraHWyeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHs KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAayKH: CHCTEMa 3HAaHUI MO HEOPraHMYECKOW XMMHUM (C BKIIIOYCHHEM 3HAHUN M3
oOuieil XuMHuM) U opraHudeckor XxumMuu. @opMUpOBaHUE TAHHOW CHUCTEMbI 3HAHUI MPH U3Y4YEHUU
npeaMera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHMS BCEr0 MHOT0OOpa3usi BEIECTB Ha OCHOBE
0oOLINX MOHATUMN, 3aKOHOB U TEOPUN XUMHH.

CrpykTypa coaepkanusi KypcoB — «Opranndeckas xumus» 1 «OO0Im1as 1 HeopraHuyecKasi XuMHUs»



chopMHpOBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOIO MOJAXO0Ja K U3Yy4EHHIO y4eOHOro
Marepuaga U 0O0yCIIOBJIEHA MCTOPUYECKHM OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha ONpeAETIEHHBIX
TEOPETUYECKUX YpOBHsAX. Tak, B Kypce OpraHM4ecKOod XUMHUHU BELIECTBA pPAaCCMaTPUBAIOTCS Ha
YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKUX COCIMHEHWH, a TaKKe Ha YpPOBHE
CTEPEOXMMHUYECKMX U 3JIEKTPOHHBIX IPEICTaBICHUM O cTpoeHuH BemecTB. CBeneHus 00
U3yyaeMbIX B Kypce BEIeCTBaxX JalTCs B pa3BUTUM — OT YIJIEBOJOPOJOB JIO CIIOXKHBIX
OMOJIOTUYECKH AaKTHBHBIX COEAMHEHHMH. B Kypce oOpraHMueckoil XMMHUHM TOJIYy4arOT pa3BUTHE
chopMHpPOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIEr0 00pa30BaHus MEpBOHAYAIBHBIE TIPEACTABICHUS O
XMMHUYECKOHN CBSI3M, KJIACCU(PUKALMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT
UX CTPOEHUS, O XUMHUYECKOH pEeaKIMH.

[Tox HOBBIM YTJIOM 3peHHs B mpeaMeTe «XUMHsS» 0a30BOTO YPOBHS PacCMATpPUBACTCS M3YyUEHHBIN
HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS TEOPETUYESCKUN Marepual U (PaKTOIOTUYECKUE
CBEICHUS O BEIIeCTBAX W XHMMHUYecKoil peakuuu. Tak, B 4yacTHocTH, B Kypce «OOwmwas u
HEOpraHuyecKass XUMUs» OOy4arolMMCsl INPEAOCTABISAETCS BO3MOYKHOCTh OCO3HATh 3HAa4YEeHUE
NEPUOANYECKOI0 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOIMYECKHMX IO3ULUH, NIy0XKe MOHATh
HUCTOPUYECKOE H3MEHEHHE (PYHKIIMH S5TOro 3akoHa — OT 00o0O0mammeil 10 OOBACHSIOUEH U
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHMM O BaXXHEMIIMX BEMIECTBAX, MX COCTAaBE, CTPOEHUM, CBOWMCTBAX M
OPUMEHEHHH, a TAKKE€ O XUMHUYECKHUX PEAKIMSIX, UX CYLUIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nomonHsercs B Kypcax 10 wm 11  kjaccoB  »ineMEHTaMU  COJEpXKAHUSA, HMMEIOLIUMHU
KYJIbTYPOJIOTMUYECKMA W TPUKIATHOW XapakTrep. OTH 3HAHHUA CHOCOOCTBYIOT IOHMMAHHUIO
B3alMOCBS3M XUMUHU CAPYTMMHU HayKaMH, pacKpbIBatOT €€ poJib B IO3HABATEIILHON U MPAKTUYECKON
NeSITeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBa)XKEHUS K IIPOLIECCY TBOPUECTBA B 00JIACTH
TEOPUM U TNPAKTUYECKUX MPUIOKEHUH XHUMHUHM, MOMOTAIOT BBIYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX TpoOIeMax, CBA3aHHBIX C XUMHEH, KPHUTHYECKH
OCMBICTIMBATh ~MHPOPMALMI0O W TPUMEHATh e JUIs  TONOJHEHWsS 3HAHWH, peIICHHS
MHTEJJIEKTYaJIbHBIX W OKCIEPUMEHTAIBHBIX HCCIENOBATEIbCKUX 3a7ad. B 1menoM conep:kaHue
y4eOHOro npenMera «XHUMHsS» JAHHOTO YPOBHS M3Y4YEHHUs OPHEHTHUPOBAaHO Ha (opMupoBaHHE y
00y4aroluXxcsi MUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUS (QUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaibHOE E€IMHCTBO HEOPTaHMYECKOrO0 M OpPraHMYeCKOro MHUpa, OOYCIIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHUEM, IT0O3HABAEMOCTh MPUPOJHBIX SBJICHUN ITyTEM 3KCIIEPUMEHTa H
pelIeHHs TPOTUBOPEUNit MEKIY HOBBIMH (paKTaMU U TEOPETUYECKMMHU MPEANOCHIIIKAMH, OCO3ZHAHUE
pPOJIM XMMUU B PELICHUH 3KOJIOTUYECKUX MPOOJIeM, a Takke MpodiieM cOepexeHus] SIHEPreTHIeCKUX
PEeCypcoB, ChIpbs, CO3/1aHNSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mane pemeHus 3anad BOCHHUTAHUS, Pa3BUTUS M COLUAIM3ALUN OOYYarOIUXCS IPHUHATHIE
IPOrpaMMOMl 10 XHMMHUHU TOAXOABl K OIPEACICHUIO COJEPKAHUSA M IIOCTPOCHMS IpeaAMETa
IpelycCMaTpUBalOT (OPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBHI, HMeromMx 0a3oBoe
3Hau€HUe JUId pa3IUYHbIX BUJIOB JESATEIbHOCTU: pelIeHUs Mpo0seM, IOUCKa, aHalln3a U 00paboTKu
uHpOpMaLMK, HEOOXOMUMBIX JJIsi HpUOOpETEeHHs] OIbITa MPAKTUYECKOM M HCCIe0BaTelbCKON
JESATEIIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B mpakTtuke mpernomaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHHs, TaK U Ha
YpOBHE CpeAHero ooOuero oOpa3oBaHMs, IPU ONPEACIEHUU COJEP>KATEIbHON XapaKTepUCTUKU
Henel n3ydeHusl npeaMeTa HalpaBJIeHUEM MePBOCTENIEHHON 3HAUMMOCTH TPAJUIIMOHHO MPU3HAETCS
dopMHpOBaHHE OCHOB XMMHYECKOH HAayKH Kak o0O0JacTH COBPEMEHHOI'O eCTEeCTBO3HAHUS,
IIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KynbTypbsl. C
METOJMYECKONW TOUKH 3PEHHs] TaKOM MOJXOJ K ONpEeNICHUIO LeJeil N3yueHus npeaMeTa sBiseTcs
BIIOJIHE OTPaBJaHHBIM.



CornacHo 1aHHOW TOYKE 3PEHUs IVIABHBIMU LEISIMM HM3Y4EHUS IpeaMeTa

CornacHo TaHHOM TOYKE 3pEHMs TJIABHBIMM LEISIMHM H3YYEHHUs IpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe 11 Ki1. SBISIOTCS:

e (QopmMupoBaHHWE CHUCTEMBbl XHWMHUYECKUX 3HAHUH KaK BaKHEHIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpaA, B OCHOBE KOTOPOH JIEkKAT KIJIIOUEBBIE MOHATHS,
(GyHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHH, OCBOCHME f3bIKa HAyKH, YCBOEHHE U
IIOHMMaHWE CYLIIHOCTH JIOCTYIHBIX OOOOIIEHMH MHMPOBO33PEHUYECKOr0o Xapakrepa,
O3HAaKOMJIEHHE C MCTOPHEN UX pa3BUTHS U CTAHOBJICHUS;

e (opMupoBaHue U pa3BUTHE NPEACTABICHUN O HAYYHBIX METOAAX IO3HAHUS BELIECTB U
XUMHUYECKUX peakluii, HEOOXOIUMBIX JUIsl IPUOOPETEHUsI YMEHUN OpPUEHTUPOBATHCA B
MHUpE BEIIECTB U XUMUYECKUX SIBJICHUH, UMEIOIUX MECTO B IPUPOJIE, B IPAKTUUECKON U
MIOBCEJHEBHOH JKU3HU;

e pa3BUTHE YMEHUH U CIOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HAOJIOJCHUEM MU
OOBSICHEHHEM XUMHUYECKOTO OKCIEPUMEHTa, COONIIOJICHHEM IMpaBHi 0e301acHOro
oOpareHus ¢ BEIIECTBAMH.

Hapsiny c atuMm, conepikarenbHasi XapakTepUCTUKa LENe U 3a/lad U3y4yeHUus MpeaMera B
IporpaMMe Mo XMMHUHU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUUC HOBBIMH IPUOPUTETAMU
B CcUCTeMe cpeaHero ooduiero oOpazoBanus. CerojHs B NpenoJaBaHUMM XUMHUHM B OoJbIIei
CTENIEHU OTHAETCS MPEANOYTEeHUE NPAKTUYECKOH KOMIIOHEHTE COJepXKaHus O0O0ydeHus,
OpPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM  OpraHU3aIlNH,
BIIQJICIOIIETO HE HA0OpOM 3HAHWM, a (PYHKIIMOHAIBHONH TPaMOTHOCTBIO, TO €CTh CIIoco0aMu U
YMEHUSIMHM aKTHBHOT'O MOJIYYEHHUS 3HAHWHM U NPUMEHEHHUS UX B peabHOM KM3HM JJISl PELICHUs
IIPAKTUYECKHX 3a/1a4.

B cBs3u c 3TUM npu U3Y4EHHM IpeaMeTa «XHMHUS» JIOMUHHUPYIOLIEE 3HAuY€HUe
IPUOOPETAIOT TaKUE LENU U 33/1a4H, KaK:

ajanrtanus OOydYaloIMXCS K  YCIOBUSAM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
(hopMUpOBaHME UHTEIJIEKTYaJbHO pPa3BUTOM JMYHOCTH, TOTOBOM K C€aM0OOpa30BaHUIO,
COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY IPHUHATHUIO TPAMOTHBIX pELIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IIPUMEHEHUEM;

¢dbopMupoBaHHEe Yy OOy4aroUMXcs KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIUH),
UMEIOIINX YHUBEPCATIbHOE 3HAUEHHE JJIsl pA3IMUHBIX BUJOB JAEATEIbHOCTU: PEIICHUs MPoOIIeM,
MIOUCKA, aHalnW3a M 00paboTKM WHPOpPMaLUU, HEOOXOAWMBIX Ul TNPUOOPETEeHHs OIbITa
NeSITeIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWM XHMHH, a TaKkKe JUIsl OLEHKHU C
MO3UIMI HKOJIOTMYECKON 0€3011acCHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUECKHUX MPOLECCOB
Ha OPTaHM3M Y€JIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oyyaroluxcs: CHOCOOHOCTH CaMOCTOSATEIbHO NpPUOOpEeTaTh HOBBIE 3HAHMS IO XUMHUHU B
COOTBETCTBUU C )KU3HCHHBIMU HOTp€6HOCT$[MI/I, HCIIOJIB30BaTh COBPEMCHHBIC HHq)OpMaHHOHHBIG
TEXHOJIOTUH JUIS TIOMCKA U aHAJIN3a y4eOHOM U HayYyHO-TOMYISpHOM HH(OpMAIMK XUMUYECKOTO
COJIepKAHUS;

(dbopMUpOBaHHE U Pa3BUTHE Y 00YYAIOIIKUXCS aCCOIMATUBHOTO U JIOTHYECKOIO MBIIIICHHUS,
HaAOJIIOAAaTeNbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJIUMBI, B
YaCTHOCTH, MTPH ITAHUPOBAHUH U TIPOBEICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydaromuxcsi YOexAEHHOCTM B T'yMAaHHCTUYECKOW HAampaBICHHOCTH
XUMHHM, €€ BaXHOM poONIM B  pelIeHWd TJ00albHBIX  MPOOJIEM  palloHaIbHOIO
IIPUPOJIOTIONB30BAHNS, TOIMOJHEHHUS SHEPreTHYeCKUX DPECYpCcOB U COXPAHEHUS MPUPOIHOTO
paBHOBECHs, OCO3HaHMS HEOOXOIMMOCTH OEpeXHOTO OTHOIIEHHS K NPUPOAE U CBOEMY
300pPOBBIO, @ TAKXKE HpI/IO6peTeHI/I$[ OIlbITa MCITOJIB30BAaHUA ITOJTYUCHHBIX 3HAaHUH AJI MMPUHATHA
Ir'paMOTHBIX peHIeHI/II\/’I B CUTyallUuAX, CBA3AHHBIX C XUMHWYCCKUMU ABJIICHUAMMH.



B yuebGHOM miaHe cpenHero oOmiero oOpazoBaHHs HpeAMET «XHUMUs» 0a30BOTO YPOBHSA
BXOJUT B COCTaB MpeaIMeTHOM 00sacTu «ECcTeCcTBEHHO-HayYHbIE TPEIMETHI.

Yucno yacoB, OTBEAEHHBIX Ui U3y4eHMs] XUMUHU, HAa B 11 kiacce — 68 yacos (2 gaca B
HEJIEIIO).

COJEPKAHUE
OBLIASA U HEOPTAHUYECKASA XUMUA

Teoperuvyeckne 0CHOBbI XUMHH

XUMHYeCKUH dJeMeHT. AToM. Sapo aroma, H30TOMBL. JDJEKTPOHHAs 000JIOYKA.
DHepreTuyeckue YpoBHHU, OJypOBHU. ATOMHBIE OpOUTay, s-, p-, d- agemMeHTbl. OCOOEHHOCTH
pacmpesielieHust JIEKTPOHOB MO0 OpPOUTAISIM B aTOMax 3JIEMEHTOB TNEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYpAIHS ATOMOB.

[lepuonnueckuii 3akoH W Ilepuomuueckas cucrema XuMHYeCKHX daeMeHToB [[. U.
MenpeneeBa. CBs3b nepuoguyeckoro 3akoHa u Ilepmoanueckoil CHCTEMbl XHMHYECKUX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOI TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIECTB
0 TpyMnaM U nepuojaM. 3HaueHHUEe MepUOANYECKOro 3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BemecTBa. XUMHUYEcCKass CBA3b. BHIbl XUMHUYECKOW CBSI3M (KOBaJleHTHAs
HETIOJISIpHAsT W TIOJISIpHAs, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JOHOPHO- aKIIENTOPHBIN). Bogoponnast cBsi3b. BameHTHOCTS.
DnekTpooTpulareabHOCTh. CTeneHb okuciaeHus. oHbl: KaTHOHBI U AHUOHBI.

BemecTBa MOJNEKYJISIPHOIO U HEMOJEKYJISIPHOTO CTPOEHUSA. 3aKOH IOCTOSIHCTBA COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsTue o aucnepcHbIX cucTeMax. VICTHHHBIE U KOJUIOUWJHBIE PACTBOPBI.

MaccoBast 107151 BEIIECTBA B pacTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHuid. HomeHknarypa HeopraHudeckux
BEUIECTB. ['eHeTHYecKas CBA3b HEOPraHMYECKUX BELIECTB, NPUHAIEKAIIUX K Pa3IndHbIM
KJIaccaM.

Xumnueckas peakuus. Knaccupukanuss XMMHUYECKHX peakUuid B HEOPraHUYECKOW Hu
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUS MACChl BELLECTB, 3aKOH COXPAaHEHUS W NPEBPAILLECHUS
SHEPTUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pasziu4HbIX (pakTopoB. OOpaTUMbIe peakluu.
Xumudeckoe paBHOBecHe. DakTOphl, BIUAIOLIME HA COCTOSHUE XMMHMUYECKOTO pPaBHOBECHS.
[Tpunnun Jle lartense.

OnexTponutuyeckas auccouuanus. CuibHble M ciadble AeKTposnuThl. Cpela BOJIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTPAJIbHAS, IIETOYHAS.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.

DKcriepuMeHTAIbHbIE METO/Abl M3YYEHHs BELIECTB M HMX MPEBpaLICHHM: JeMOHCTpaIus
tabmun «llepuonnueckas cucrema xumudeckux anmemeHTtoB JI. M. MenaeneeBa», u3ydeHue
MoJiesiell  KPUCTATMYECKUX pEHIETOK, HaONIoJeHWe M ONHCAaHHWE JAEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3/io’KEHHE IEpPOKCHIa BOAOpPOJAa B MPUCYTCTBUHU KaTajln3aTopa,
ONpEJIETICHUE CPebl PACTBOPOB BEIIECTB C ITOMOIIBK) YHHBEPCAIBHOIO WHJNKATOpA, PEaKIUU
MOHHOTO OOMEHa), MpPOBEICHHE MpaKTUYeCKoW paboThl «BiusHue pa3nuyHbIX (aKkTOpOB Ha
CKOPOCTb XUMUYECKON PEAKIIUN.

PacuérHble 3aaun.



Pacuétsl o ypaBHEHUAM XMMUYECKUX PEAKLUM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl C UCIOIb30BAHNEM MOHATHS «MAcCOBast 10JIs BEILIECTBAY.

Heopranuueckasi XumMmust

Hewmerannbl. [lonoxenne HemerauioB B llepuoanueckoil cuctemMe XHMHUYECKUX
anementoB Jl. M. MenneneeBa u 0COOCHHOCTH CTpOeHHsS aToMOB. Du3HuUECKHEe CBOMCTBA
HEMEeTaJJIOB. AJIJIOTPONUS HEMETAJUIOB (Ha IIpUMepe KUCIopoa, cepsl, pochopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaXKHEHWIIMX HEMETAJUIOB (TajJoreHoB, cepshl, a3ora, (ocdopa,
yriaepojia U KpeMHUs1) U UX COCAMHEHUH (OKCHAO0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCIMHCHHM).

[IpumeneHne BaxXHEUIINX HEMETAJIOB U UX COCIMHEHUH.

Mertamel. [lonoxenune metamioB B Ilepuoguyeckoil cucteMe XUMUUECKUX 3JIEMEHTOB /.
N. MenneneeBa. OcCoOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmme
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METaNIOB. DIEKTPOXUMUYECKUN Psii HANPsDKEHHUN
MCTAaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEHUINIMX METAIOB (HATPWH, KaJWW, KaJabIlMd, MAarHWu,
ATFOMUHHM, IIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTMHCHUM.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHHKE.

OKCIEPUMEHTAIBHBIE METOJbl H3yYEHHUsS BEIIECTB M UX IMPEBpAICHUI: H3y4YeHUE
KOJUIeKIMU «MeTauibl M CIUIaBbl», O0pa3loB HEMETAIOB, PEIICHHE SKCICPUMEHTAIBHBIX
3a/7a4, HaONIOJCHWE W  OINHCAHHWE JICMOHCTPAllMOHHBIX M J1a0OpaTOPHBIX  OIBITOB
(B3auMoOIeHCTBHE THUAPOKCHIA AJTIOMHHHUS C PACTBOpPAMHU KHUCIOT W MIEJIIOYEH, KaueCTBEHHBIC
peaKIy Ha KAaTUOHBI METAJIJIOB).

Pacuérnnie 3a1aun.

Pacuérel macchl BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) IPOIYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS M )KU3Hb

Ponp xumMun B 006ecrieueHNH YKOJIOTHYECKOM, YHEPTeTUUECKON 1 TTUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAUIMHEL. [[OHATHE O HAYYHBIX METO/IaX TTO3HAHUSABEIIECTB M XUMHUYECKUX PEaAKITHi.

[IpencraBienuss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO TMOTy4YeHHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB W MaTEpPHAIOB: BAKHEHIIME CTPOUTEIbHBIC MaTepHUabI,
KOHCTPYKIIMOHHBIE MaTepHalIbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepHasbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHabl, OPraHUYECKHNE U MUHEPATbHBIC YA0OPEHUSI.

XUMHSL U 3]I0POBbE YEJIOBEKA: MPAaBWIIA HMCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
MpaBmiia 0€30MacHOTO KCIMOJB30BAHUS MPENapaToB ObITOBON XMMHUB MOBCEIHEBHOMN KU3HU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NMpU U3ydyeHUU OoOLIe U HeOpraHMYecKOl XMMUU B
11 xmacce oCyIIeCTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH,
TaK M MOHITHUH, SIBIASIOIIMXCSA CUCTEMHBIMU JUISI OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mme ecTecTBEeHHO-HAYYHBIC TIOHATHS: Hay4YHBIA (akKT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaJIM3, CHHTE3, Kiaccudukanms, MePUOTUIHOCT, HaOMIOZICHUE,  DKCIIEPUMEHT,
MOJEJINPOBAaHNE, U3MEPEHHE, SIBICHUE.



®usuka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOTI,
PaZMOaKTUBHOCTb, MOJIEKYJa, SHEPT€TUYECKUN YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, (PU3NUECKUE BEIMUUHBI U €IUHUIIBI HX U3MEPEHHsI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMHUHBI, 0OMEH BELIECTB B OPTaHU3ME.

I'eorpadus: MuHepabl, TOpHBIE TOPOJIBL, TIOJE3HBIE HCKOTIAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: XMMHAYECKass  TPOMBIIUIEHHOCTh,  METAJUIyprus, MIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTepHajoB, CENIbCKOXO035HCTBEHHOE IIPOU3BOJICTBO, IUIIEBas
MIPOMBIIIJICHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
[IpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pPUANIOB, AJIEKTPOHHASI MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOT'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYYaIOIUMUCS HpOrpamm
cpenHero oOmiero o0pa3oBaHUs (JIMYHOCTHBIM, METANpPEAMETHBIM M MpeaMeTHbiM). Hayuno-
METOJMYECKOM OCHOBOM JIJISIpa3pabO0TKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHUS MPOTPAMM CPEIHETO
o011ero o0pa3oBaHus SABISETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOAXO/I.
B cooTBeTCTBHM C CUCTEMHO-AESITEILHOCTHBIM MOJIXO0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHS MpeaMeTa «XHUMHUs» Ha YPOBHE CpeHEero 001ero o0pa3oBaHUs BBIIEICHBI CICAYIOIINE
COCTaBJISIOLIHE:
OCO3HAaHHE OOYyYaAIOUIMMHUCS POCCHMCKOW TPaKIaHCKOH MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSATEIHLHOCTH M CAMOOTIPEACTICHUIO;
HaJIM4YHe MOTUBAIIMH K O0yUYEHHUIO;
I[eJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKACHHI JIMYHOCTH Ha OCHOBE KJIFOYEBBIX IIEHHOCTEH
Y UCTOPHUYECKUX TPAAULIUNA 0a30BOM HAYKH XUMHUU;
TOTOBHOCTb M CITIOCOOHOCTh O0YYArOIIMXCSl PYKOBOJICTBOBATHCSI B CBOEH AESITENFHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTaHOBKAMHU, TPUCYIIUMHU [[ETOCTHOM CUCTEME XUMUYECKOTO 00pa30BaHus;
HaJU4He TPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
JKU3HEHHBIC TJIAHBI.
JIndHOCTHBIE pPE3yJbTAThl OCBOEHHUS MpeaMeTa «XHUMHS» IOCTUTAIOTCS B €IMHCTBE Y4eOHOU U
BOCITUTATEILHON JEATEIbHOCTH B COOTBETCTBHU C TYMaHHUCTHUUYECKHUMH, COIMOKYJIBTYPHBIMH,
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU M HJIeaJJaMU POCCUMCKOTO TPaKJAHCKOTO OOIIEeCTBa,
NPUHIATHIMH B OOIIECTBE HOpPMaMH U TpaBUJIAMU TOBEJEHUS, CIIOCOOCTBYIOIIMMHM IIpolieccaM
CaMOIIO3HaHUs1, CAMOPAa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUS JINYHOCTH O0YUYaAIOIIUXCSL.
JlugHOCTHBIE PE3yNbTaThl OCBOCHUS TPEAMETa «XUMHS» OTPaXaroT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEIPHOW M TMPAKTHYECKON JeATETLHOCTH OOyJYaIOMUXCA M0 pealn3alliid TPUHSTHIX B
o0I1ecTBe IEHHOCTE, B TOM YHCIIE B YaCTH:

1) rpasknanckoro BocnuTanus:
OCO3HAHUA O0YUYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, yBAXKCHHS K 3aKOHY U
MPaBOMNOPAIKY;
MPEACTABICHUS O COLMATIBHBIX HOPMaxX U MPaBUIIaX MEXIUYHOCTHBIX OTHOUIEHUH B KOJIJIEKTUBE;



TFOTOBHOCTH K COBMECTHOM TBOPUYECKOM MAEATENBHOCTH INPHU CO3AAHUU YYEOHBIX INPOEKTOB, PELICHWH YYeOHBIX M IIO3HABATENIbHBIX 3ajad,
BBINOJIHEHUHM XUMHUYECKHX 3KCIIEPUMEHTOB;
CHOCOOHOCTH MMOHUMATh M IPUHUMATh MOTHBbI, HAMEPEHHUs], JJOTMKY M apTyMEHTBI APYTUX IPU aHAIU3€ Pa3IMYHbIX BUAOB YUeOHON AEATENbHOCTH;
2) naTpUOTHYECKOTr0 BOCIIUTAHMS:
LIEHHOCTHOT'O OTHOIIEHUS K HICTOPUYECKOMY Y HAyYHOMY HACJIEUI0 OTCUECTBEHHON XUMUH;
YB@KEHHs K IMPOLIECCY TBOPUYECTBA B 00JACTH TEOPUM M NPAKTHUECKOTO MPUMEHEHHMS XMMHHU, OCO3HAHUS TOTO, YTO JIOCTHMIKECHHUS HAYKH €CTh
pe3yibTaT AIUTEIbHBIX HAOMIOACHNH, KPOIOTIMBBIX KCIIEPUMEHTAIBHBIX IIOMCKOB, IOCTOSHHOTO TPY/a YUEHBIX U MPAKTHUKOB;
UHTEpeca M I03HABATEIbHBIX MOTHBOB B IOJIYYEHUM M IOCIEAYIOLIEM aHalu3e HH(OpManmuu O NEepeAOBbIX JOCTH)KEHUSX COBPEMEHHOU
OTEYECTBEHHON XUMUH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS:
HPaBCTBEHHOI'O CO3HAHMS, STUUYECKOT0 IIOBECHHUS;
CIOCOOHOCTH OLIEHWBATh CUTYalluH, CBA3aHHBIE C XMMUYECKHUMHU SIBJICHUSAMH, U IPUHUMATh OCO3HAHHbIE PELICHUS, OPUEHTUPYSCh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHE M MOCTYIIKM CBOMX TOBApHUIIEH C MO3ULMIA HPAaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEJCTBHM
3TUX MOCTYIKOB;
4) popmMupoBaHHs KYJbTYPbI 310POBbA:
MOHMMAaHHU LIEHHOCTEH 310poBOro 1 0e30macHoro o0pasa *HU3HH, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOLLIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;
coOutroIeHHst paBui1 0€30MacHOro 00palleHHs ¢ BEIeCTBAaMU B OBITY, IIOBCEHEBHOM KHU3HU U B TPYAOBO IEATEILHOCTH;
NOHUMAaHMs LEHHOCTH NPaBWJI WHAMBHUIYAIbHOTO U KOJUIEKTMBHOTO O€30MacHOr0 MOBEACHHUS B CUTYALMSIX, YTPOXKAIOIIUX 3JOPOBBIO M KU3HU
JIIOJIEH;
OCO3HAHMSI OCTIE/ICTBUI U HENPHUATHS BPEIHBIX MPUBbIUEK (YIOTPEOIEeHUs aIKOT0JIsl, HAPKOTHKOB, KYpEHHs);
5) rpynosoro BocnuTanus:
KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIIEOBATENBLCKON IEsITeIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUECKOW M JPYTrHX BHIaX
JESTEILHOCTH;
YCTaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUH MPaKTUUYECKHUX 3a]1a4 COLIMAIbHOM HaIllpaBIEHHOCTH (B paMKaX CBOETO Kiiacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY U3yUEHHIO MPO(ECCHi pa3IndHOro pojia, B TOM YKHCJIC Ha OCHOBE MIPUMEHEHHSI MPEIMETHBIX 3HAHHUH 110 XUMUH;
YBaXXEHUS K TPYAY, JIIOASIM TPpyJa U pe3yJbTataM TPYIOBOH JESITEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAILHONW TPACKTOPHUH
oOpasoBanus, Oyayiei Ipoeccuu U peanns3anuid COOCTBEHHBIX H3HEHHBIX TUIAHOB C YYETOM JTMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEH K XUMHUH,
WHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBA;

6) sxo10ruuecKkoro BocuTAHMS:
9KOJIOTMYECKH 11e7IECO00Pa3HOT0 OTHOIICHHUS K MPUPOJIC, KAK UCTOYHUKY CYIIIECTBOBAHHUS )KU3HU Ha 3eMIIe;
IIOHUMAaHUu s FJIO6aHLHOFO XapaKTepa 3KOJIOTMYCCKHUX HpOGHeM, BJIMAHHUA 5KOHOMHWYCCKUX MPOLECCOB Ha COCTOSAHUC HpHpOI[HOﬁ u COI_II/IaJ'H:HOI\/JI



cpensr;

OCO3HaHUS HEOOXOIMMOCTH MCIOIb30BAaHHS JOCTHIKEHUH XUMHUH ISl PEILICHHUS BOIIPOCOB PAIIMOHAIBHOTO IIPHUPOIOTIOIH30BAHHS;

aKTHMBHOTO HENPUATHA JCHCTBUI, NPHHOCAIIMX Bpel OKpYXKAloUeH NPUPOTHON Cpene, YMEHHs NPOTHO3UPOBATh HEOIAronpUsTHHIC
9KOJIOTMYECKUETIOCIIEICTBHS IPEATPUHIMAEMBIX JICHCTBUI U IIPEIOTBPALIATh HX;

HAJIMYUST Pa3BUTOTO SKOJOTMYECKOTO MBIINIICHHUS, SKOJIOTHYECKON KYIBTYPBI, ONBITa AESITEIBHOCTH SKOJOTHMYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMM B IO3HABAaTENbHOW, KOMMYHUKAaTHBHOW W COLMAJIbHOM HPAKTHKE, CHOCOOHOCTM W yMEHHS AaKTUBHO NPOTHBOCTOSTH
ueosoruuxeModoonu;

7) UeHHOCTH HAYYHOIO O3HAHWS:
c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMYYPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOI IPAKTUKY;
NIOHUMAaHHUS CTIENMUKM XUMHH KaK HayKd, OCO3HAaHHUs €€ poju B ()OPMHUPOBAHMHU PALMOHATBLHOTO HAYYHOTO MBIIUIEHHS, CO3IaHHH LETOCTHOTO
TIPECTaBIEHNs 00 OKPYXKAIOIIEM MHPE Kak O €IMHCTBE NMPMPOBI M YENOBEKA, B O3HAHWM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIEHUH MpoOIeM
COXPaHEHHs IPUPOJIHOTO PABHOBECHS;
yOEKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHU JUIS COBPEMEHHOM IMBHIIM3ALMU: B €€ I'yMaHHCTHYECKOM HAIPaBIECHHOCTH W BaKHOH POIM B
CO3JaHMM HOBOHi 0asbl MaTepHaIbHOM KyJIBTYpbhl, PEUIEHUH TJI00AIbHBIX IIPOOJIEM YCTOMYMBOIO pa3BMTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOM, MUILIEBOM U SKOJOTHYECKOH G€30IaCHOCTH, B Pa3BUTUM MEIULMHBI, 00ECTIEYCHUH YCIOBHH YCIIEIIHOTO TPYyAa U 3KOJOTMYECKH
KOM(OPTHOM KU3HU KKIOTO WieHa 00IIecTBa;
€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TIOHMMAHHs CYIIHOCTH METOJOB IIO3HAHHUs, MWCIONb3YEMBIX B ECTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
HCIIOJIb30BaTh

[OJly4yaeMble 3HAHMWS s aHanu3a U OOBSCHEHMS SBJICHUM OKpYXKAIOLIEro MHUpa M MHPOUCXOASAIIMX B HEM H3MEHEHUH, YMEHHUs JenaTh
000CHOBaHHbIE 3aKIOYEHHSI HAOCHOBE HAayUHBIX ()aKTOB U MMEIOIIMXCS JAHHBIX C LENbI0 MOJIYYEHHsI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS JJIS pEIIeHUs MPoOJIeM B peallbHbIX JKU3HEHHBIX CUTYalHsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKOMN AEATEIIBHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO M caMOOOpa30BaHUIO, K AKTUBHOMY IIOJIyUEHHIO HOBBIX 3HAaHUM 1O XUMHUH B
COOTBETCTBUU C KU3HEHHBIMU NMOTPEOHOCTAMY;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B Pa3IMUHBIX cepax NpoPecCHOHaATbHON AeSITENbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOESHUS Y4eOHOTO MpeaMeTa « XMMUs» Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBIE A7 (POPMHUPOBAHUS MHUPOBO33PEHHUS O0YUAIOIINXCS MEXKIUCITUTUIMHAPHBIE (MEXKIIPEAMETHbIE) O0IIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CHEU(PUKY METOJO0B MO3HAHUS, UCIIOJIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHs,
SIBJICHHE, TPOIECC, CHCTeMa, HAYYHBIM (PakT, MPUHIIMII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHUs, UCCIEAOBaHUE, HAOIIOJACHUE, U3MEPEHUE,
SKCTIEPUMEHT U JIPYTHE);

YHHUBEpCaTbHbIC YUeOHBIC IeHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHEIE), oOecmneunBaronme GpopmMupoBanue HyHKIIMOHATHLHOM
TPaMOTHOCTH M COITUATBHON KOMITETEHIIUU 00y4JatoNuXCs;



CIOCOOHOCTh  O0YYaIOIIHUXCS WCII0JIh30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECCKUE 3HAHUS M YHHBEPCAJIbHBIC y4eOHBIC
JICUCTBUS B TO3HABATEIbHOM M COLIMATIbHOM MTPAKTHKE.

MeranpeameTHble pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU YY€OHBIMU MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU
JECUCTBUSIMU.

OBJ1aleHHe YHUBEPCATbHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHU 1€/iCTBUSIMHU:

1) 6a3zoBble Joruyeckue aelcTBU:
CaMOCTOSTEIILHO (GopMyITpOBaTH u aKTYaJIu3upoBaTh  NPOOJIEMY,BCECTOPOHHE €& paccMaTpPUBATD;
OnpeeNsTh HeNnd  JIeATeNbHOCTH,  3aj]aBas  [apamMeTpbl M KPUTEPHMHM  MX  JIOCTHIKEHHUsS, COOTHOCHTH  pe3yJbTaThl
JACATCIIBHOCTH C IIOCTAaBJICHHBIMU LICIISIMU
HNCITIOJIB30BATH HpI/I OCBOCHUU 3HaHHI>i HpI/IéMBI JJOTUYCCKOT'O MBIINUJICHHUA — BBIACIIATH XapaKTepHLIe HpI/IBHaKI/I HOH?ITI/H\/JI nu YCTaHaBJII/IBaTI) nux
B3aMMOCBSI3b,

UCIIOJIb30BaTh COOTBETCTBYIOIINE OHATHUS JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SBJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUISI KJIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHaBIUBATh IPUYNHHO-CIICCTBEHHBIE CBA3U MEXAY N3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTMYECKHE pacCyKICHUS (MHAYKTUBHbBIE, JAEIYKTUBHBIE, [0 aHAJOrMM), BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOpEUUs B
paccMaTpUBAeMbIX ABICHUSX, OPMYJINPOBATh BHIBOJIBI U 3aKIFOUEHUS;

OPUMEHSTH B MPOLIECCe MO3HAHMSI, UCIOIb3yEMbIE B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, TPe0Opa30BbIBaTh MOJIENbHbIE IPECTABICHUS —
XUMHUYECKHM 3HaK (CUMBOJ) 3JIEMEHTa, XUMUYeckass (popmyna, ypaBHEHHE XHUMHUYECKON peakluu — IpU pelIeHUH Y4eOHBbIX MMO3HaBATEIbHBIX U
IIPAaKTUYECKUX 3a/]ad, IPUMEHATh HAa3BAaHHBIE MOJICIBHBIE NPEJICTABICHUS JUIS BBIABICHUS XapaKTEPHBIX MPU3HAKOB H3Y4AaeMbIX BELIECTB U
XUMUYECKHUX PEAKLUN.

2) 6a30BbIe HCCIEI0BATENLCKUE eI CTBUS:
BJIaACTb OCHOBAMH METOJI0OB HAYUHOT'O IMMO3HAHHWA BEHIECTB U XUMHUYCCKUX peaKHI/II?'I,
(GOpMyIHMpOBaTh 1ENM W 3aJadM MCCIIENOBAHHUS, HMCIIONL30BaTh IIOCTABJIEHHBIE U CAMOCTOATENLHO C()OPMYIMPOBAHHBIE BOIPOCH B KadeCTBE
HHCTPYMCHTA MMO3HAHUA U OCHOBBI JJI1 (1)0pMI/Ip0BaHI/I$[ TUIIOTESBI IO IMTPOBEPKE MPABHUIIBHOCTU BBICKA3bIBACMBIX Cy)I(}leHI/II?'I,
BJIaACTb HAaBbIKAMHU CAMOCTOATCIBHOI'O INNIAHUPOBAHUA W MPOBCACHUA YUCHUUYCCKHUX OKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHUA Ha6J‘HO,HaTB 3a
XOZIOM TIPOLECCA, CAMOCTOSATENBHO IPOTHO3MPOBATE €r0 Pe3ylbTaT, (hOPMYJIMpPOBaTh OOOOIICHHMS W BHIBOABI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3YJILTATOB UCCIIEN0BAHMSA,COCTABIIATE 000CHOBAHHBIM OTYET O TPOJIENAHHOI paboTe;
IIPUOGPETATH OMBIT YUSHHUIECKOM MCCIIET0BATENBCKON U POEKTHOM JEATENBHOCTH, MIPOSBIIATH CIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSTENIBLHOMY
IMMOUCKY METOAOB PCUHICHUA MMPAKTUYCCKUX 3a1a4, IPUMCHCHHUIO PAa3JINYHbIX MCTOJO0B ITIO3HAHUS.

3) pa6ora ¢ unpopmanmeii:
OPMEHTHPOBATLCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMALKMU (HaydHO- TIOMYJISpHas JIMTEpaTypa XUMUYECKOTO COMIEPKAHMsI, CIPABOYHBIE TOCOOUS,
pecypcel VIHTepHETA), aHAIM3MPOBATh MH()OPMAIMIO PA3IHYHBIX BUIOB U (DOPM MPEICTABICHHS, KPUTHYECKU OLCHHBATH €€ JOCTOBEPHOCTH M
HEMPOTHBOPEYMBOCTE;



(dopMyIIMpoBaTh 3aIPOCH U IPUMEHATH Pa3IMYHbIE METOABI IPU MOUCKE U 0TOOpe MH(pOpPMAIMK, HEOOXOAUMOM sl BBITOJTHEHHUS YU4EOHBIX 3a1a4
OIPEIEIEHHOTO TUIIA;

IproOpeTaTh OMBIT UCIIOIB30BaHMsI HH(OPMALIMOHHO-KOMMYHHUKATUBHBIXTEXHOJIOIMH U Pa3JIMUHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BEIOMPATh ONTUMAIIBHYIO (hOpMY MpeaCcTaBIeHHU HH(POpMAUU (CXeMbl, IpadUKH, TUarpaMMbl, TaOIHIIbI, PUCYHKH U IPYTHE);
UCTIOJIb30BaTh HAYYHBIA SI3BIK B KAa4eCTBE CPEACTBA MPU pabOTe C XUMHUYECKOH MH(POpPMALMEH: MPUMEHATh MEXIpeIMETHbIE ((pU3UUecKue H
MaTeMaTHYECKUe) 3HAKU U CUMBOJIBI, (popMyIibl, aOOpeBUaTypbl, HOMEHKIIATYPY;

UCII0JIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPECTBA HATJISAHOCTH.

OBy1ageHne yHMBepCaJIbHBIMH KOMMYHUKATHBHBIMH 1CHCTBUSIMU::

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/IaeMOW TEMBI B XOJI€ TMAJIOTA W/WIIN TUCKYCCUH, BBICKA3bIBATh HICH, ((OPMYITUPOBATH CBOM MPEIIOKEHUS
OTHOCHTEIIBHO BBIIIOJHEHUS IIPEUIOKEHHOMN 3a1a4H;

BBICTYIIATh C IIPE3CHTALMEH PEe3ybTaTOB ITO3HABATEIBHON JEATEIBHOCTH, IOJYYEHHBIX CAMOCTOSTEIBHO MM COBMECTHO CO CBEPCTHUKAMM IPH
BBINTOJIHEHUM XUMHUUYECKOT0 3KCIEPUMEHTa, NMPAKTUYECKOH paboThl MO HCCIEJI0BAaHUIO CBOMCTB H3y4aeMbIX BELIECTB, pealu3alud y4eOHOro
npoeKTa ¥ (OPMYITHPOBATH BBIBOJIBI TI0 PE3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHUI MyTEM COTJIACOBAHUS MO3MIMK B X0OA€ 00CYXIeHHs U 0OMeHa
MHEHHUSIMHU.

OBJ1aieHHe YHHBEPCAJBHBIMH PeryJIsTHBHBIMH AeHCTBUAMM:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIIATh CBOKO ITO3HABATENBHYIO AEATEIbHOCTD, ONPEaessasa €€ Nelnu U 3a1a4i, KOHTPOJIMPOBATh U 110 Mepe
HEOOXOUMOCTH KOPPEKTHPOBATh Ipe/jiaraéMblii aJrOpUTM AEMCTBUM MpU BBITOJHEHUU YYEOHBIX M HCCIENOBATENbCKUX 3a/a4, BbIOMpaTh
HanOosee 3¢ (HeKTUBHBIN CIOCO0 UX PEIIeHUs C y4ETOM MOJIYYEHUs HOBBIX 3HAaHUH O BEIECTBAX U XMMHUYECKHX PEaKIUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEIIBHOCTH HA OCHOBE CAMOAHAJIM3au CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI

11 KJIACC

c(OPMUPOBAHHOCTH IPEACTABICHUI: 0 XUMUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, POJU XMMHUU B MO3HAHUU
SABJICHUNA TPUPOAbI, B (POPMUPOBAHUN MBIIIICHUS U KYJIbTYphl JIUYHOCTH, €€ (DYHKIIMOHAIBHOW T'PaAaMOTHOCTH, HEOOXOIUMOM JUIS pELIeHHUs
MPAKTUYECKHX 3aJ]a4l SKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Ccpesie;

BJIaJICHHE CUCTEMOM XMMHUYECKUX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOINE MOHATHUS (XUMUUYECKHH IeMEHT, aTOM, U30TOTIl, S-, P-
, d- yeKTpOoHHBIE OpOUTATN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTb, JIEKTPOOTPHULIATEILHOCTh, CTEIIEHb OKHCIIECHUS,
XUMHYECKas CBS3b (KOBaJIEHTHAs, MOHHAs, MeTallIndyeckas, BOJIOPOAHAsI), KpUCTa/NINYecKasl peléTKa, TUIIbl XUMHUYECKUX peakiui, pacTBop,
JJIEKTPOJIUTBI, HEDJIEKTPOJIUTBI, JJIEKTPOJIUTUYECKAs IUCCOLMUALUsA, OKHMCINUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XWUMUYECKOM pEaKLMH,
XMMHUYECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TECOPHsI AJIEKTPOJUTHUECKON aAuccounuanuy, nepuoandeckuit 3akon J[. . MenneneeBa, 3akoH
COXPAHEHHUs MacChl BELLECTB, 3aKOH COXPAHEHMs M INPEBPALIEHUS SHEPIrUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN
A3BIK XMMHM, MHPOBO33DEHYECKHME 3HAHHUA, JIeKAIIME B OCHOBE IIOHMMAHUS INPUYMHHOCTH W CHCTEMHOCTH XHMHYECKUX SIBICHUM,
(aKTOJIOrMYECKUE CBEIEHUS O CBOWCTBAX, COCTABE, MIOJYYECHUH U 0€30IIaCHOM HMCIIOJIb30BaHUM BaXKHEHIINX HEOPraHUYECKUX BEIECTB B OBITY
U IIPAKTHUYECKOU NEATEIbHOCTH YEII0BEKA;



c(OpPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEPHbBIC MPU3HAKH TOHATHN, YCTAHABIMBATH MX B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOIIHE
MOHSTHS IIPH OMKMCAHUN HEOPraHUYECKHUX BEIIECTB U UX MPEBPAILCHUN;
c(hOpPMHUPOBAHHOCTh YMEHHI UCTIOIH30BATh XUMHUECKYIO CHMBOJIUKY ISl COCTaBJICHHS (DOPMYJI BEIIECTB M YPABHCHUN XUMUYCCKUX PEAKIIHIA,
cuctematuyeckyto HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX HEOPraHUYECKUX BEHIECTB (YrapHbId ra3, YIJIEKUCIIBINA ras,
aMMHUaK, raiéHas U3BeCThb, HeraléHasi U3BeCTh, MUThEBAs COAQ, IUPUT U APYTHE);
c(OpPMUPOBAHHOCTh YMEHUN OMPENENSITh BAJICHTHOCTh M CTEIEHb OKHCICHHUS XUMHUYECKHX 3JIEMEHTOB B COCIUHEHUSX PA3IUMYHOIO COCTaBa,
BHJI XUMUYECKOHN CBsI3M (KOBAJICHTHAs, MOHHAsI, METAJUIMYECKasi, BOJOPOJIHASI) B COCAMHEHUSX, TUIl KPUCTALUTMYECKON PEIIETKH KOHKPETHOTO
BEIIECTBA (ATOMHAs1, MOJICKYJIIpHAsl, MOHHAs, METANIMYECKasi), XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPraHUUYECKUX COCTUHEHUI;
chOpPMUPOBAHHOCTh YMEHUW YCTaHABIUBATh MPHUHAJICKHOCTh HEOPraHWYECKUX BEIIeCTB IO HMX COCTaBy K ONpeneiIEHHOMY
KJIaCCy/TpyIIe COeUHEHHH (ITPOCThIE BEIIECTBA — METAJLIBl M1 HEMETAaJLIbl, OKCU/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEpHBIE THAPOKCUIBI, COJIH);
chOpPMUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICH Mepuogudeckoro 3akona J[. WM. MeHneneeBa W JIEMOHCTPUPOBATH €r0
CUCTEMAaTHU3HUPYIOIIYIO, O0OBICHUTEILHYIOU TIPOTHOCTHYECKYIO () YHKITUY;
c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh IEKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX 31eMeHToB 1—4 nepuonos [lepuonnyeckoii
cUcTeMbl XuMuueckux anemeHToB J[. . MenzeneeBa, uCHoNb3ysl MOHATHS «S-, P-, d- DIEKTPOHHBIE OPOUTATINY, «IHEPTETUUYECKUE YPOBHUY,
OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUsS CBOMCTB XMMHYECKHX JJICMEHTOB M WX COCAWHCHHN IO TiepuoaaM W rpymmam [lepuogudeckoit
cUCTeMBbl XUMHUecKkux 3jiemeHToB J[. . MeHneneena;
chOpPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHUE CBOMCTBA HEOPTaHMYECKHX BEUIECTB Pa3TUYHBIX
KJIaCCOB, TOATBEPXKIATh CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJIy HEOPraHMYeCKMMU BEIIECTBAMM C TMOMOIIBIO YpaBHEHUUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;
c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(PHUIIMPOBATh XUMHUYECKHUE PEAKIIUHU I10 PA3JIMYHBIM MpHU3HAKaM (YUCIY U COCTAaBy pearupyrommnx
BEIIECTB, TEIIIOBOMY 3D (PEKTy peakIni, U3MEHEHHIO CTENIeHEH OKHCIEHHS SJIEMEHTOB, 00PaTUMOCTH PEaKIINH, YYaCTHIO KaTaln3aTopa);

c(OPMHPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHUS PEAKLUN PA3JIMUHBIX THIIOB, MOJHbIE U COKpAIIEHHBIE YPAaBHEHUS PEaKIIUi HOHHOTO
oOMeHa, yYUTbIBas yCIOBHS, IPU KOTOPBIX 3TH PEAKIMH UAYT A0 KOHLA, CHOPMHUPOBAHHOCTh YMEHHUM MPOBOIUTH PEaKIMH, OATBEPKIAIOIINE
Ka4eCTBEHHBIM COCTaB Pa3JIMYHBIX HEOPraHWYECKHUX BEILECTB, PACIIO3HABATH ONBITHBIM ITYTEM MOHOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOpAxX
HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCT, YMEHHUI pacKpbIBaTh CYHIHOCTb OKUCIUTEIBHO- BOCCTAHOBUTENBHBIX PpEAKIM MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuil;

c(OpPMUPOBAHHOCTh YMEHHM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEaKIMU OT PA3INYHBIX (DAKTOPOB; XapaKTep CMEIIECHUs
XMMHUYECKOT0 PAaBHOBECHUSIB 3aBUCMOCTH OT BHElIHero Bo3aencTBus (mpunuui Jle [larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepPH30BaTh XMMHUECKHE MPOIECChI, JIeXKAIe B OCHOBE IMPOMBIIUIEHHOTO TMOJXY4YEHHUS CEpPHOM
KHCJIOTHI, aMMHaKa, a Takke c(hopMUPOBAHHOCTH MpPEACTaBICHUH 00 OOIIMX HAYYHBIX MPUHLIUIAX U HKOJIOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTb YMEHUI MPOBOJUTH BBIYUCIEHUS C UCIOJIb30BAHUEM IOHATHS «MaccoBas JOJIsI BELIECTBA B pacTBOPE», 00BEMHBIX
OTHOIICHHU Ta30B MPU XUMUYECKUX PEAKIUAX, MAacChl BEIIECTBA UM 00bEMA I'a30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce W 00BEMY



OJTHOTO M3 YYacCTBYIOLIMX B PEaKIM{ BEIIECTB, TEIJIOBOrO 3P deKTa peakuyu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl BELIECTB, IPEBPAILIICHUS U
COXpaHEHHs YHEPTHUH;

c(OPMHPOBAHHOCTh YMEHHI COOJIIOJaTh NpaBWiIa TOJIH30BAHUS XUMHUYECKOW MOCYI0W M 1a00paTOpHBIM O0OpYIOBaHHEM, a TaKKe
npaBujIa OOpaIEHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUSMH 110 BBIITOJHEHHIO Ja00PATOPHBIX XMMUYECKHUX OIBITOB;

cOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATH U BBIMOJIHATh XUMHUYECKUN SKCIEPUMEHT (Pa3sIoKeHNE NePOKCHAA BOAOPOIa B IPUCYTCTBUU
KaTajn3aTropa, ONpeNesIeHHe CPEeIbl PacTBOPOB BEIIECTB C IMOMOIIbIO YHHBEPCAIBHOIO WHIMKATOpPA, BIMSHHWE PA3IMYHBIX (aKTOpOB Ha
CKOpPOCTh XMMUYECKOH peakluy, peakuyd MOHHOrO OOMEeHa, KaueCTBEHHbIE peakiuu Ha cylb(daT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHMSI, PEIICHHE YKCIIEPUMEHTAIBHBIX 33J1a4u 10 TeMaM «MeTtamsl» 1 «Hemeranibsi») B COOTBETCTBUH C MPAaBUIIAMU TEXHUKU 0€30MaCHOCTH
pu OOpaleHNH ¢ BEIECTBAMH M Ja0OPaTOPHBIM 00OPYAOBaHUEM, MPEACTABIATh PE3YNIbTaThl XMMUYECKOTO 3KCIIEPUMEHTa B (hOpMe 3alHcu
YpaBHEHHI COOTBETCTBYIOLINX PEAKIUi U (OPMYITHUPOBATH BEIBOABI HA OCHOBE ITHX PE3YNIbTAaTOB,;

cOPMUPOBAHHOCTh YMEHHH KPUTHUECKH aHAJIM3HPOBATh XMMUYECKYIO0 MH()OPMAIHIO, TTOy4aeMyI0 U3 pa3HbIX UCTOYHHKOB (CpeacTBa
MaccoBOil KOMMYHHKaluK, IHTEepHET 1 1pyrux);

c(OpMUPOBAHHOCTh YMEHUN COOIOAATh MpaBUia SKOJOTUYECKH I€IeCO00Pa3HOro MOBEACHHS B OBITY U TPYJOBOW JESATEIBHOCTH B
LEISAX COXPAHEHUS CBOETO 3JI0POBbS U OKpPYKAIOUIEH MPUPOJIHON Cpe/bl, OCO3HABATh OMACHOCTb BO3ICHCTBUS HAa >KUBBIE OPTaHU3MBbI
omnpeAeNnEHHBIX BEIECTB, MOHUMas cMbich nmokasarens [1/IK, moscHATs Ha mpuMepax crocoObl YMEHBIICHUS U MPEIOTBPALIEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa;

TeMaTnueckoe NIAHKPOBaHHUE.

KosmnuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3iejioB U TeM (uudposbie)
Ne ni/m NporpamMmsbl Beero Kontpoabneie | IIpakTuyieckue | ogpasoBaresbHbie
padoThI padoTsbl pecypcebl

Pa3pnen 1. Teopernueckue 0OCHOBbI XMMHH

Crpoenue aromos. [lepnoauueckuii 3akKoH
1.1 u [leprouueckas cucTeMa XMMHYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /I. V1. MenaeneeBa

1.2 XUMUYECKUE pPeaKINu 6 1 1 https://lesson.edu.ru/04/10
| Crpoenue BemiectBa. MHOrooOpasue 4
3 BEIECTR 0 0 https://lesson.edu.ru/04/10
Wroro mo pazaeny 13 https://lesson.edu.ru/04/10

Pa3nes 2. Heopranmueckasi XuMust



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

2.1 MeTtanibl

https://lesson.edu.ru/04/10

2.2 Hemetamiel

https://lesson.edu.ru/04/10

CBs13b HCOPTraHNYCCKUX U OPTaHUYCCKUX

2.3 2 https://lesson.edu.ru/04/10
BEIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Pa3zgen 3. XuMus u :XKu3Hb
3.1 XUMUS U )KU3HD 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

KAJIEHIAPHO -TEMATHUYECKOE ITNTAHMPOBAHUE

Ne | Tema ypoka KosmmuyecTBo yacos Hara DJIEeKTPOHHBIE
BCero K.p. p.p U3y4YeHH | HU(poOBbIE
1 o0pa3oBaTejibHbIE
pecypcbl
1 | Crpoenue atoma 1 bubnmoreka I[OK
https://m.edsoo.ru/f
f0d4614
2 | Ctpoenue 3JIEKTPOHHBIX | | bubnmoreka I[[OK
0001104€K aTOMOB https://m.edsoo.ru/f
f0d4614
3 | Ctpoenue ANEKTPOHHBIX | | bubmuoreka IIOK
000JI04CK aTOMOB https://m.edsoo.ru/f
f0d4614
4 | Crpoenue ANEKTPOHHBIX | | bubnuoreka [JOK
000JI04€K aTOMOB
https://m.edsoo.ru/f
f0d4614
5 | lleppyonuueckuii  3akoH U | 1 bubnnoreka IIOK
IIepnonnueckas cucTemMa
XUMHUYECKHX 5JIEMEHTOB https://m.edsoo.rw/f
JN.M.MenneneeBa B  CBeTe f0d4614
TEOpUHU CTPOCHHS aTOMOB
6 | Ilepyonnueckuit  3akoH u | 1 bu6mmoreka [IOK
[Iepnonnueckas cHucTeMa
XUMHUYECKHX 5JIEMEHTOB https://m.edsoo.ru/f
JN.W.MenneneeBa B  CBeTe f0d4614
TEOPUHU CTPOCHHS aTOMOB
7 | Uonnas CBSI3b. Wonnas | 1 https://m.edsoo.ru/f
KpUCTAJLITUYECKasl perieTka. f0d4614Bu6nuorex
a [IOK
8 | Nonnas CBSI3b. HNonnas | 1 bubmorexa [JOK
KpUCTaJTTUYecKas perieTka
https://m.edsoo.ru/f
f0d4614
9 | KoBanentHasi cBsizb. AToMHas | 1 but6mmorekxa [IOK
" MOJICKYJISIpHAs
KPUCTAIINYECKAs PEIIeTKa https://m.edsoo.ru/f
f0d4614




1 | KoBaneHnTHas cBsi3b. ATOMHas bubmuorexa [JOK
0 [u MOJIEKYJISIpHas
KPUCTAJIIMYeCKas pelIeTKa https://m.edsoo.ru/f
f0d4614
1 | KoBaneHntHast cBsizb. ATOMHas bu6nmoreka [IOK
1 |u MOJICKYJISIpHAS
KPMCTAILTHYECKAS PEIIeTKa https://m.edsoo.ru/f
f0d4614
1 | 3akOoH IIOCTOSHCTBA COCTaBa bubmuorexa [JOK
2 | BemiecTBa. Pacuersl,
CBSI3aHHBIC c MOHATHEM https://m.edsoo.ru/f
«MaccoBasi JIoJIsl 2JIEMEHTa B f0d4614
BEILIECTBEY
1 | 3ak0H TMOCTOSHCTBA COCTaBa bubnuorexa [JOK
3 | BemiecTBa. Pacuersi,
CBA3AHHBIE  C  HOHATHEM https://m.edsoo.ru/f
«MaccoBas IOJIL DJIEMEHTa B f0d4614
BEIICCTBEY
1 | KonrponpHnas pabora Ne 1 bubnuoreka [JOK
4
https://m.edsoo.ru/f
f0d4614
1 | Merannmmdeckas CBSI3b. bu6mmoteka [IOK
5 | Merajunueckas
KpHUCTaJIIMYeCcKas pelIeTKa. https://m.edsoo.rw/f
f0d4614
1 | Bonopoanas cBs3b. Enunas bubmuorexa [JOK
6 | mpupoga XUMUIECKUX CBSA3CH
https://m.edsoo.ru/f
f0d4614
1 | Bomoponnas cBsi3b. Enunas bu6nuoreka [IOK
7 | mpupoaa XMMHAYECKUX CBA3EH
https://m.edsoo.ru/f
f0d4614
1 | Ilonumepsl HeopraHUYECKHE U bubmuoreka [JOK
8 | opranudeckue
https://m.edsoo.ru/f
f0d4614
1 | Ilonumepsl HeOpraHU4eCKUE U bubmuoreka [JOK
9 | oprannueckue

https://m.edsoo.ru/f
f0d4614




2 | I'azoo0paznoe COCTOSIHHE bubnmoreka [JOK
0 | BemrecTna. [Ipupoausie
ra3000pa3HblE CMECH: BO3IyX https://m.edsoo.ru/f
Y IPUPOJIHBIN ra3 f0d4614
2 | 'azoo0pa3Hoe COCTOSIHHE bubmuorexa [JOK
1 | BemiecTBa. [Ipupoansie
ra3oo0pasHble CMECH: BO3IyX https://m.edsoo.ru/f
Y TIPUPOIHBIN ra3 f0d4614
2 | IlpencraButenu ra3os, bubnumoreka [JOK
2 | U3y4YeHHUE UX CBOMCTB
https://m.edsoo.ru/f
f0d4614
2 | IlpencraBurenu ra3os, bubnuoreka [JOK
3 | U3y4YeHHE UX CBOWCTB
https://m.edsoo.ru/f
f0d4614
2 | Ilpaktuueckas pabGora  Nel bubnmnoreka HOK
4 | «Ilomy4yeHue u pacro3HaBaHUE https://m.edsoo.ru/f
ra3oB (BOJIOpOA, KHCIIOPO, f0d4614
YIJIEKUCIBIA — Ta3, aMMHak,
ATHUJICH)
2 | Kuakoe cocTosHHE BEIICCTBA. bubnnoreka IIOK
5 | Boma. Xwuakue KpHUCTAILIBI. https://m.edsoo.ru/f
MaccoBast TOJIST f0d4614
pPacTBOPEHHOIO BELIECTBA
2 | Kugkoe cocTosHHE BEIISCTBA. bu6nuoreka [IOK
6 | Boma. JKuakme KpucTauib. https://m.edsoo.ru/f
MaccoBas TIOJISt f0d4614
pPacTBOPEHHOTO BENIECTBA
2 | TBepaoe COCTOSTHUE BEILECTBA. bu6nuoreka [IOK
7 | Amopdusie BemecTtBa. Cocra https://m.edsoo.ru/f
BEIIECTBA U CMECe f0d4614
2 | TBepaoe COCTOSTHUE BEIECTBA. bu6nuoreka [IOK
8 | Amopdusie BemecTtBa. Cocta https://m.edsoo.ru/f
BEIIECTBA U CMECeH f0d4614
2 | lucniepcHble CUCTEMBI bubnmnorexka HOK
9 https://m.edsoo.ru/f
f0d4614
3 | O600mmeHue u bubmorexa [JOK
0 | cucremaruzarusi 3HAHUM TIO https://m.edsoo.ru/f
TeMe «CTpOEHHE BELECTBAY f0d4614
3 | O600mmenue " bubnuotexa [JOK
1 | cucremaTu3aius 3HaHUH TIO https://m.edsoo.ru/f
teme «CTpoeHue BEIIeCTBa» f0d4614
3 | KonTponsHas pabora mo Teme bubnuotexa [JOK
2 | «CTpoeHue BemecTBay https://m.edsoo.ru/f




f0d4614

3 | [lonsTue 0 XAMUYECKON bubmuorexa [JOK
3 | peaknuu. Peakuwm, wuaymue https://m.edsoo.ru/f
0e3 U3MCHCHUS cocraBa f0d4614
BelIeCcTBa
3 | IlonsTue 0 XHUMHYECKON bu6nmoreka [IOK
4 | peakuuu. Peakiuu, wumymme https://m.edsoo.ru/f
0e3 U3MECHEHUS cocTaBa f0d4614
BEIICCTBA
3 | Kmaccudukamuss XUMUYECKUX bubnmoreka [JOK
5 | peaknuid, TPOTEKAIOUUX C https://m.edsoo.ru/f
W3MEHECHUEM cocraBa f0d4614
BelIecTBa
3 | Knaccudukanus XUMHUYECKHX bu6nmoreka [IOK
6 | peakuuid, MPOTEKAMOIIHUX C https://m.edsoo.ru/f
M3MEHEHHUEM cocTaBa f0d4614
BEIICCTBA
3 | CkopocTh XUMUYECKON bubnmnoreka HOK
7 | peakuuu u dakTopsl, https://m.edsoo.ru/f
BJIASOLIMIE Ha CKOPOCTh f0d4614
XMMHYECKON peakiuu
3 | CkopocTh XUMHYECKON bubnuorexa [JOK
8 | peakuu u (bakTopmI, https://m.edsoo.ru/f
BIUSIONIME  HAa  CKOPOCTh f0d4614
XUMHUYECKON peakinu
3 | O6parumocTh XUMHYECKON bubnuorexa [HOK
9 | peakuuu. XHUMHUYECKOE https://m.edsoo.ru/f
paBHOBecCHE u yCJIOBHS, f0d4614
BIIUSIIOIIUE HA €T0 CMEIICHHE
4 | O6paTUMOCTh XUMHYECKON bubmuotexa [JOK
0 | peakuuu. XuMHUECKOe https://m.edsoo.ru/f
paBHOBecHE u yCJIOBHS, f0d4614
BIUSIIOIIUE HA €70 CMENICHHE
4 | Porp BOOBI B XUMHYECKHUX bu6nuoreka [IOK
1 | peakumsx https://m.edsoo.ru/f
f0d4614
4 | 'moponus bubnmnorexka HOK
2 https://m.edsoo.ru/f
f0d4614
4 | 'maponus bu6nuoreka [IOK
3 https://m.edsoo.ru/f
f0d4614
4 | OKUCIUTENHHO — bubnuotexa [JOK
4 | BOCCTaHOBHUTEJbHBIE PEAKIIH https://m.edsoo.ru/f
f0d4614
4 | OKUCIUTEIHLHO - bubmmorexa [JOK
5 | BocCTaHOBUTEIbHBIE PEAKIIUN https://m.edsoo.ru/f
f0d4614
4 | DnexTponus bubnuotexa [JOK
6 https://m.edsoo.ru/f

f0d4614




4 | DnexkTponaus bubnuotexa [JOK

7 https://m.edsoo.ru/f
f0d4614

4 | KontponbHas pabota Ne 3 bubmumoreka [IOK

8 https://m.edsoo.ru/f
f0d4614

4 | Hemeramisl bu6nmoreka [IOK

9 https://m.edsoo.ru/f
f0d4614

5 | Hemeramnsl bubnuorexa [JOK

0 https://m.edsoo.ru/f
f0d4614

5 | Meramnsl bu6nmoreka [IOK

1 https://m.edsoo.ru/f
f0d4614

5 | Metamibl bubmuorexa [JOK

2 https://m.edsoo.ru/f
f0d4614

5 | Kucnorel Heopranuyeckue u bubnmnoreka [HOK

3 | oprannveckue https://m.edsoo.ru/f
f0d4614

5 | Kucnorel HeopraHuyeckue u bubnmnoreka [HOK

4 | opraHHuecKue https://m.edsoo.ru/f
f0d4614

5 | Kucnorel Heopranumyeckue u bubnuorexa [HOK

5 | opranuveckue https://m.edsoo.ru/f
f0d4614

5 | OcHOBaHUs HEOpPraHUYECKUE U bubnmnoreka HOK

6 | opraHuveckue https://m.edsoo.ru/f
f0d4614

5 | OcHoBaHUs HEOPraHUYECKUE U bubmuorexa [JOK

7 | opraHuyeckue https://m.edsoo.ru/f
f0d4614

5 | OcHOBaHUSI HEOPraHUYECKHUE U bubmuoreka [JOK

8 | opraHmueckue https://m.edsoo.ru/f
f0d4614

5 |Conm  HeopraHudeckue U bubmuorexa [JOK

9 | opranuyeckue https://m.edsoo.ru/f
f0d4614

6 |Conm  HeopraHuyeckue U bubnmnoreka [JOK

0 | oprannyeckue https://m.edsoo.ru/f
f0d4614

6 | I'enetnueckas CBsA3b MeEXAY bubmuoreka [JOK

1 | xkmaccaMu COeqMHEHUH. https://m.edsoo.ru/f
f0d4614

6 | 'eHeTnueckas CBA3b MEXKAY bubnuotexa [JOK

2 | KJIaccaMu COeTMHEHUH. https://m.edsoo.ru/f
f0d4614

6 | O6o00meHue u bubmuorexa [JOK

3 | cucremaTu3ays 3HaHUH https://m.edsoo.ru/f
f0d4614

6 | KontponmpHas  pabora  mo




4 | remam «XUMHUYECKHE
peakuun», «BemecrBa U HUX

CBOMCTBa»
6 | IIpaktuyeckas padora Ne2 mo | 1 bubmumoreka [IOK
5 | Teme «nentudukamnms https://m.edsoo.ru/f
HEOpPraHUYECKUX u f0d4614
OpPraHUYECKUX BEUIECTBY
6 | O6o0mmEeHne u|l bubmuorexa [JOK
6 | cucremaru3anus 3HAHUMI https://m.edsoo.ru/f
f0d4614
6 | [IpomexxyrouyHas arrectanus B | 1
7 | dopme UTOTrOBOM KOHTPOILHOM
paboThI
6 | Aranus HATOroBoi | 1
8 | KOHTPOIBHOM PaGOTHI
HTtoro gyacos 68

YYEBHO-METOJUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLHECCAOBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJISA YYEHUKA




Xumus, 11 xmace/ INabpuensa O.C., Octpoymos WN.I'., CnankoB C.A., AKunoHepHOE OOIIECTBO
«3maTeanpcTBO

«IIpocsemenune»,2021r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Xumus (0a30BbIiTypOBeHb).Peann3arus oOpa3oBaHus: METOAMYECKOE TIOCOOHE JIIsl yUUTEIs /
Kasepuna A. A., Ilnuyruna I'.B.; nox pexn.I'. B. Iluuyrunoit. M. : ®I'BHY «UHCcTUTYT
cTpareruu pazsurus odpasoanust PAO», 2022 81 c.:ui.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy
https://edu.skysmart.ru/ https://resh.edu.ru/

https://uchi.ru/ https://www.yaklass.ru/
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