roCyIapCTBEHHOE OI0KETHOE 00IIe00pa3oBaTebHOE YUPEIKICHIHE OCHOBHAS
obmmeoOpa3zoBarenpHas mkosa Ne 18 numenu Kasanepa Opaena Kpacnoii 3Be3ant C.1.
[TpokonwseBaropoickoro okpyra Ceizpans Camapckoii o01actu

PaccmoTpena Ha 3acenanuu IIpoBepena Y1Bepxkaaro
MO yuwuteneit ocHoBHOM mikoibl M.o. 3amM.aupekTopa Hupexrop 'BOY OOII Ne 18 r.
ITporoxon Ne 1 ot 31.08.2021 Ilo YBP Co13panu
O.U. Kpyunnuna E.1O. ITynaesa
31.08.2021 [Tpuka3 Ne 273 ot 31.08.2021
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Pabouast mporpaMma Mo XMMHH COCTaBJIEHA B COOTBETCTBUH CO CIEAYIOMUMHU JOKYMEHTaAMH:

1. denepanbHblii TOCYIapCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHUs, YTBEPKIEHHBIM MpHKa3oM MuHHCTEpCTBA 00pazoBaHus W Haykw Poccuiickoit
Oenepanu ot 17.12.2010 Ne 1897 «O6 yrBepkaeHun ¢GeaepalTbHOIO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAaPTa OCHOBHOIO 00IIIero 00pa3oBaHus» (C U3MEHEHHUSIMH, BHECEHHBIMU
npuka3zoM MunoOpHayku Poccuu ot 31 nekabpst 2015 r. Ne1577).

2. ITpuka3 Munucrepctba [Ipocsemenus Poccuiickoit @enepanuu ot 11.12.2020

r. «O BHeceHMHM M3MEHEHHH B HEKOTOpble (QeaepalibHble TOCYyAapCTBEHHbBIC
oOpa3oBaTeNbHbIE CTaHIAPTHI OO0MEr0 OO0pa3oBaHUs IO BONPOCaM  BOCIIMTAHUS
00yJarouuXxcsi»

3. OcHoBHas o0pa3oBarebpHas MporpaMMa OCHOBHOTO obmiero oopazosanus ' 6OY OO Nel8
r. Co3panu.

4. TlporpamMa Kypca XuUMHUH Ui 8-9 KiaccoB 00IIe00pa30BaTENbHBIX YUYPEKICHUH /
O.C.I'abpuensn. — M.: Ipoda

Mecro npenmera B yueOHOM ILJIaHE

Yuebnsiit uian OOIT OO0 I'BOY OOII Nel8 r.Cezpanu mpeaycMaTpuBaeT JUIsl U3ydCHUs
npeaMera «Xumus» B 8-9 kiaccax 2 yuyeOHBIX yaca B HEJENI0, Bcero 68 4acoB B TEUEHHUE
KaxJ10T0 Toja oOyueHus. KonrdecTBo 4acoB 3a Kypc XuMuH B 8-9 kiaccax — 136 yacos.

1.IInanupyemble pe3yJbTaThl OCBOEHUSI Y4eOHOr0 mpeaMeTa
B coxeprkannu JaHHOTO Kypca MpeICcTaBIeHbl OCHOBOIIOJIATAIOIINE TEOPETUIESCKUE CBEACHUS 110
XMMHUH, BKIIOYAIOIIUE M3YYCHHE COCTaBAa M CTPOCHUS BEIIECTB, 3aBUCHMOCTH HMX CBOWMCTB OT
CTPOCHHS, MCCIICIOBAHNE 3aKOHOMEPHOCTEH XMMUYECKUX MPEBPAILCHUNA M MyTeH YIpaBICHHS
HMHU B ICIAX MOJTYUYCHUA BCUICCTB, MATCPHUATIOB, SHCPIUH.
Conepxanue ydyeOHOTO TpenMeTa BKIIOYAeT CBEACHUS O HEOPraHMYECKMX BEHIECTBAX, HX
CTPOCHUU U CBOﬁCTBaX, a TaKXKC XUMHYCCKUX IpoLecCax, MPOTCKAIUX B OKPYXKAOIIEM MHPE.
Haubonee cnoxubie 31eMeHTbl DyHIaMEHTAIBHOTO Ipa COAEpKaHUs 00111ero o0pa3oBaHus 1Mo
XHMHH, TaKKe, KaK OCHOBBI OPTaHMYECKOM W MPOMBIIIUICHHOH XMWY, IIEPEHECEHBI B IIPOrPaMMy
cpenHeit (monHoi) 061eo0pa3oBaTeNbHOM MIKOJEI.
TeopeTnueckyro OCHOBY M3Y4€HUSI HEOPraHMYECKONH XMMHH COCTaBIIIET aTOMHO-MOJIEKYJISIPHOE
yueHue, nepuoanueckuii 3akoH [I. M. MenneneeBa ¢ KpaTKUMHU CBEACHUSMHU O CTPOCHUHU
aTOMOB, BUJaX XMMUYECKOW CBSI3U, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUECKUX PEaKIIUHi.
B HN3YYCHUU KypCa 3HAYUTCIIbHAAd POJIb OTBOAUTCA XUMHUYCCKOMY SKCIICPUMCHTY: IMPOBCACHUTIO
NPaKTUYECKUX U JIA0OPATOPHBIX PAa0OT M ONHCAHHWIO MX PE3YyIbTAaTOB; COOJIOJCHUIO HOPM W
MMpaBUJI MOBECACHUA B XUMHWYCCKUX na60paT0pH$[x.
B kauecTBe HEHHOCTHBIX OPHEHTHPOB XHWMHUYECKOTO OOpA30BaHMS BBICTYNAIOT OOBEKTHI,
u3yyaemble B Kypce XHMHH, K KOTOpbIM Yy oOydwaromuxcs (opMupyercs LEeHHOCTHOE
oTHomeHue. [Ipu 3TOM Beayllyi0 pojb UIPAIOT MO3HABATEIbHBIE LIEHHOCTH, TaK KakK JaHHBIN
y4eOHBI TpenIMeT BXOAWT B TPYHIy NPEIMETOB ITO3HABATENBHOTO IIMKIA, TJIAaBHAs IEIb
KOTOPBIX 3aKIII0YAETCS B U3YYEHUU NPHUPO/IBL.
OCHOBY no3HABAMENbHBIX YEeHHOCMel COCTABISIOT HAayYHbIC 3HAHUWS, HAYYHBIE METOIIbI
no3HaHus. I[lo3HaBaTenbHble IEHHOCTHBIE OpUEHTAIMH, (OpPMHUpPYyEMble B MPOIECCEe HU3YUCHHS
XUMHHU, IPOABIIAOTCA B IPU3HAHUUN



|

|

LIEHHOCTH  HAy4YHOIO  3HAHMs, €ro  IPaKTHYECKOM  3HAYMMOCTH,

JIOCTOBEPHOCTH; ILIEHHOCTM XMMMUYECKHX METOJOB MCCIEAOBAaHUS JKUBOU M

HEXUBOU IIPUPOBI.

Pa3BuTHe mo3HaBaTENbHBIX IIEHHOCTHBIX OPUEHTALUN COJIEp)KaHUS Kypca XUMHUHU II03BOJISET
chopMHupOBaTH:

YBaKUTEJIbHOE OTHOLLICHUE K CO3UIaTEIbHOM, TBOPUYECKOH 1A TEIbHOCTH;

IOHUMaHHE HEOOXOIMMOCTH 3/10pOBOr0 00pa3a KHU3HH;

HOTpeOHOCTh B OE3YCIIOBHOM BBIIIOJHEHUU IpaBWil O€30I1aCHOTO HCIOJIb30BAHUS BEILIECTB B
IIOBCEHEBHOM JKU3HU;

CO3HATENbHBIN BbIOOp Oyaymieil npodeccHoHaIbHOM AesTETbHOCTH.

Kypc xumuu oGiagaer BO3MOXHOCTIMH Ui (DOPMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMell,
OCHOBY KOTOPBIX COCTaBIISIIOT TIpOLIECC OOLIEHHs, TpamMOoTHas peyb. KoMMyHUKaTHBHBIC
[ICHHOCTHBIE OPUEHTALMU Kypca CIIOCOOCTBYIOT:

IPaBUIBHOMY MCIIOJIb30BAHUIO XUMHUECKOW TEPMUHOJIOTHH U CUMBOJIUKH;

Pa3sBUTHIO IMOTPEOHOCTU BECTU JUAJIOr, BBICIYIIMBATH MHEHHE OIIOHEHTAa, y4yacTBOBaTbh B
JTMCKYCCHH;

Pa3sBUTHIO YMEHUS OTKPBITO BBIPAXXaTh U apT'yMEHTHUPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUSI.
W3ydyeHre XMMHM B OCHOBHOM IIKOJIE aET BO3MOYKHOCTh JOCTUYb CJIEIYIOIIUX PE3yJIbTaTOB B
HAIpPaBJICHUU JUYHOCTHOTO Pa3BUTHUSA:

BOCIIUTAHUE POCCUMCKONW TPakJTaHCKON HMIESHTHUYHOCTU: NATPUOTH3MA, JIIOOBH W YBaXKEHUS K
OteuecTBy, 4yBCTBa rOPJOCTHU 32 CBOIO Po/inHYy, 32 pOCCUNCKYI0 XUMHUECKYIO HAYKY;
(dopMHpOBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, a TAK)XKE COLMATIBbHOMY, KYIbTYPHOMY, SI3bIKOBOMY
U JIyXOBHOMY MHOTI000pa3Hio COBPEMEHHOI'O MUPa;

(dopMHpOBaHHE OTBETCTBEHHOI'O OTHOUIEHHS K YYEHHIO, TOTOBHOCTM M CHOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPA30BaHHUIO HA OCHOBE MOTHBAIMU K OOYYECHHUIO M MMO3HAHMIO, BBIOOPY
npouIpHOr0 00pa30BaHUs HA OCHOBE MH(POPMAITUHU O CYIIECTBYIONINX MPO(ECCUSIX U JIMIHBIX
pohecCHOHANBHBIX MPEANOYTEHUH, 0CO3HAHHOMY ITOCTPOEHHUIO

WMHAMBUAYaJIbHON 00pa30BaTeNbHON TpPaeKTOpUM C YYETOM YCTOWYMBBIX IO3HABaTENbHBIX
MHTEPECOB;

(dopMHpoBaHHE KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B 0Opa30BaTebHOW, OOIIECTBEHHO
NOJIE3HOM, Y4eOHO-HCCIIe10BaTeNbCKOM, TBOPUYECKON U JPYTUX BUIAX JEATEIbHOCTH;
(dopMHpoBaHHE NMOHUMaHMS LEHHOCTH 3J0pPOBOrO0 M 0Oe30macHOro obpasza »XU3HH;, YCBOEHHE
OpaBUI HWHAWBUAYAJIBHOTO M KOJJIEKTMBHOIO 0O€30MacHOro IOBEAEHUS B Upe3BbIYAMHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3[J0POBBIO JIIOJIEH;

dbopMupOBaHHE TO3HABATEIbHOM W HMHMOPMAIMOHHOM KYJIbTYpbl, B TOM YHCIE pa3BUTHE
HABBIKOB CAMOCTOSITEIbHOM paboThl € y4yeOHBIMH IOCOOUSIMH, KHUTaMH, JIOCTYIHBIMU
MHCTPYMEHTAMU U TEXHUYECKUMU CPeACTBaMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

(dbopMUPOBaHHE OCHOB IKOJIOTUYECKOTO CO3HAHUS HAa OCHOBE MPHU3HAHUS IIEHHOCTH JKU3HU BO
BceX €€ TPOSBICHUSAX M HEOOXOAMMOCTH OTBETCTBEHHOTO, OEpeXHOTO0 OTHOLIEHUS K
OKpYXKarollleH cpere;

Pa3BUTHEC I'OTOBHOCTU K PCIICHUIO TBOPUYCCKUX 3aaa4d4, YMCHUA HAXOAUTH aJCKBATHBIC CIIOCOOBI
MOBE/ICHUS U B3aUMOJICUCTBUS C MapTHEPAMU BO BpeMsl yueOHOU 1M BHEY4EOHOMN IeATeIbHOCTH,
CHOCOOHOCTH OILICHUBATh HpO6J’IeMHBIe CUTyalluni W OIICPAaTUBHO NPHUHU-MATb OTBCTCTBCHHBIC
pPE€IICHUSA B Pa3JIMYHBIX IIPOAYKTHUBHBIX BUAAX ACATCIbHOCTH

(yueOHasi TOMCKOBO-UCCIIEIOBATENbCKasA, KITyOHAas!, MPOSKTHAs, KPY>KKOBAsI U T.



MeTtanpeAMeTHBIMH pPE3yJIbTaTaMU OCBOEHHS OCHOBHOH 00pa3oBaTeiabHOMN
IPOTpaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHUs ABISIOTCS:
OBJIa/ICHUE HAaBBIKAMHU CAMOCTOSTEIILHOTO MPHOOPETEHUS HOBBIX 3HAHUH, OPraHU3aIH Y4eOHOH
JESITEIBHOCTH, [TIOMCKA CPEACTB €€ OCYIIECTBIICHUS;
yYMEHUE IUIaHUPOBaTh MYTH JOCTHXKEHMS LIeJIe Ha OCHOBE CaMOCTOSTEIbHOIO aHAJIN3a YCIOBUM
U CPEACTB UX JIOCTUKEHUS, BBIICIATh AJIbTEPHATUBHbIE CIIOCOObI JOCTHKEHUS LIETIH U BBIOUpATh
HanOosiee 3PhEeKTUBHBIN CIOCO0, OCYIIECTBISATh MO3HABATEIBHYIO Pe(IESKCHI0 B OTHOLICHUHU
JeMCTBUH MO pelIeHUI0 Y4eOHBIX U II03HABaTENIbHBIX 3a/1a4;
yYMEHHUE NOHUMAaTh MpoOJieMy, CTaBUTh BOIIPOCHI, BBIIBUIATh I'MIIOTE3Y, JABATh ONpPEAEICHUS
HNOHATHUAM, KJIacCU(UIMPOBATh, CTPYKTYpHUPOBATh MaTepHaji, IPOBOJUTH 3KCIIEPHUMEHTHI,
apryMEHTHPOBATh COOCTBEHHYIO MO3UIINIO, (POPMYIIUPOBATH BBIBOJBI U 3aKIIOYCHHUS;
YMEHHME COOTHOCHUTH CBOM JICHCTBUS C IJIAHUPYEMBIMU PE3YJIbTaTaMU, OCYLECTBIISATh KOHTPOJIb
CBOEH JEATEIBHOCTH B MPOLECCE AOCTMIKEHMS PEe3yJsibTaTa, ONpPEAENsaTh CIOCOObI IEHCTBUN B
paMKax MpeUIOKEHHBIX YCJIOBUI M TpeOOBaHWM, KOPPEKTHUPOBAaTb CBOM JEHCTBHS B
COOTBETCTBUM C U3MEHSIOIEHCS CUTYaIUeH;
dopMHpoBaHHE M DPA3BUTHE KOMIIETEHTHOCTH B 00JACTH MCIIOJIB30BaHHUsS WHCTPYMEHTOB U
TEXHUYECKUX CPEJICTB MH()OPMAIIMOHHBIX TEXHOJIOTUH (KOMIIBIOTEPOB U
POTPAMMHOTO 00ecreueHus) Kak MHCTPYMEHTAIBHOW OCHOBBI Pa3BUTHA KOMMYHHKATHBHBIX U
MI03HABATEJIbHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUN;
YMEHME CO3/1aBaTh, MPUMEHATh U MPEOOPa30BbIBATh 3HAKU M CHUMBOJIbI, MOJEIHU U CXEMbI JJIS
pelieHns yueOHBIX U I03HABATEIbHBIX 3a1a4;
yYMEHHUE H3BJIEKaTh MH(OPMALMIO U3 PA3IMUYHBIX HMCTOYHHUKOB (BKJOYas CPeACTBa MacCOBOM
uHpOpMaLlMY, KOMIIAKT-IUCKM Yy4eOHOro Ha3HayeHus, pecypcbl HMHTepHeTa), CBOOOIHO
[0JIb30BAaThCsl CIPABOYHOM JIUTEpaTypoil, B TOM 4YMCIE M Ha 3JIEKTPOHHBIX HOCHUTENSX,
co0JIr01aTh HOPMBI HHPOPMALIMOHHOM N30UPATEILHOCTH, ITHKH;
YMEHME Ha TPAKTUKE II0Jb30BATbCS OCHOBHBIMU JIOTUYECKMMM HpuUEMaMH, METOJaMU
HAOJII0/IEHUS, MOJEIMPOBAHUS, O0BSCHEHUS, pELICHUs [TPO0IeM, TPOrHO3ZUPOBAHUS U JIP.;
YMEHHME OpPraHU30BaTh CBOIO KM3Hb B COOTBETCTBUU C INPEJCTABICHUSMHU O 3JI0POBOM oOpaze
JKU3HHU, TIpaBax U OO0S3aHHOCTAX TIPaKIaHWHA, LIEHHOCTSX OBITHS, KYJIbTYpbl U COLMAIBHOIO
B3aMMOJEICTBUS;
YMEHHME BBINIOJHATh II03HABATEIbHBIE U IPAKTUUECKNE 3aJaHUs, B TOM YHCJIE IPOCKTHBIE;
YMEHHME CaMOCTOSITEIBHO M apryMEHTHPOBAHHO OLIEHHWBAaTh CBOM JCWCTBHS U JEHCTBHUSA
OJTHOKJIACCHUKOB, CO/IEP)KaTeIbHO 000CHOBBIBAsI MPABUIBHOCTD WIIM OIIMOOYHOCTh pe3yJibTaTa u
crioco0a JIeHCTBHS, aJEKBAaTHO OLCHMBATh OOBEKTUBHYIO TPYIHOCTh Kak Mepy (hakTHYecKoro
WIM TPEIOoaraéMoro pacxojia peCypcoB Ha pelIeHUE 3aJauM, a TaKKe CBOM BO3MOKHOCTH B
JOCTHKEHUH 1I€TU OIpeIeIEHHON CII0KHOCTH;
yMeHue paboTaTh B rpymmne — 3(QQGEeKTHBHO COTPYAHMYATh M B3aUMOJIEHCTBOBaTh Ha OCHOBE
KOOpJMHAIIMM PA3IMYHBIX TMO3ULMNA TpU BbIPAaOOTKE OOLIEro pelieHus B COBMECTHOM
NeSITeIbHOCTH; CIyIlaTh napTHEpa, (GOpMysIupoBaTh M AapryMEHTHUpPOBaTb CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOI MO3MIMIO U KOOPAUHUPOBATH €€ C MO3ULUEN MApTHEPOB, B TOM
YHCiIe B CUTYallMM CTOJIKHOBEHHUS MHTEPECOB; MPOAYKTUBHO pa3peliaTh KOH(IMKTH HA OCHOBE
yu€Ta UHTEPECOB U MO3ULMI BCEX €r0 YYaCTHUKOB,

MOWCKAa M  OLEHKM aJbTEPHATHBHBIX  CIIOCOOOB  pa3pelieHHs]  KOH(IIMKTOB.
I[IpenmeTrHbiMu  pe3yabratamm  ocBoeHuss OCHOBHONH  00pa3oBaTEeNbHON  MIPOTrpaMMBbI
OCHOBHOTO 00I1IeT0 00pa30BaHMS SBISIOTCS:



dbopMUpOBaHHE TEPBOHAYANBHBIX CHUCTEMATH3UPOBAHHBIX TMPEJCTABICHUNA O BEMIECTBAX, HX
NPEBpAICHUSIX W TMPAKTUYSCKOM TMPUMEHEHUW; OBJIAJICHUE TMOHATHIHBIM ammapaToM |
CUMBOJINYECKUM SI3BIKOM XUMUU;

0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XHMHYECKOW HAYKH Kak OOJAaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMUYCCKUX TPEBPALICHUN HEOPTaHUYECKUX M OPraHMYECKHX BEUIECTB Kak
OCHOBBI MHOTHX SIBJICHUH JKMBOM M HEXHBOH MNPHUPONBI, YIIYOJICHHE TMPEICTABICHUH O
MaTepHaIbHOM €IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XUMHUYECKOW IPaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U 00BEKTHBHO
OILICHUBATh YKM3HCHHBIC CUTYAINH, CBSI3aHHBIC C XMMHUEH, HAaBBIKAMU 0€30I1acHOTO OOpaIeHus C
BEIICCTBAMH, HCIIOJIb3yeMBIMH B TOBCEJHEBHOW JKWU3HU; YMEHHEM AaHAIM3UPOBATh U
IUIAHUPOBATh HKOJIOTUYECKH O€30MacHOe TMOBEIEHHE B LENAX COEpeXeHUs 3J0pOBbI U
OKpYKaroIlEH Cpeibl;

(dbopMHpoBaHHE YMEHUI YCTaHABIMBATh CBA3M MEXAY PEalbHO HAOIIONAEMBIMH XUMHUYECKUMHU
SIBIICHUSIMU U TIPOIIECCAMH, TIPOUCXOISIIUMU B MUKPOMHUPE, O0BSICHIATH TPUIHMHBI MHOTO00pa3us
BEIIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHS, a TAKIKE 3aBHCHUMOCTh PUMECHEHUS
BEIIIECTB OT X CBOWCTB;

npUOOpETEHHUE OIbITA UCIIOIB30BAHUS PA3IMYHBIX METOJIOB U3YUYCHHUs BEUICCTB; HAOIIOICHUS 32
WX TPEBpPAlICHUSIMH TIPH TIPOBEACHHM HECIOXXHBIX XHMHUYECKHMX OKCIICPUMEHTOB C
UCTIOJIb30BaHUEM J1a00paTOPHOTO 000PYIOBAHHS U TIPHOOPOB;

YMEHHE OKa3bIBaTh IEPBYIO ITOMOIIb IPU OTPABJICHUSAX, 0KOTAaX M APYTUX TPaBMax, CBSI3aHHBIX
C BEIIECTBAMU U J1a0OPaTOPHBIM 000PYAOBAaHHEM;

OBJIaJICHUE TPUEMAMHU PaOOTHI ¢ UHPOPMALIUEH XUMHUYECKOTO COJICP)KAHUS, MPEICTaBICHHON B
pa3Hoil gopme (B BHIE TeKcTa, Popmy, rpa@uKoB, TAOIMUHBIX AAHHBIX, cXeM, (oTorpaduii u
Ap.);

CO3JIaHUE OCHOBBI JIIsi (DOPMHUPOBAHMS MHTEpPECA K PACHIMPCHUIO U YIITYOJCHHIO XUMHUYECKUX
3HaHUH M BBIOOpA XUMHH KaK MPOQHUIBLHOTO IpeAMEeTa MpU MEpexoAe Ha CTYNEHb CPEIHETo
(momHOTO) OOmEro oOpazoBaHus, a B JalbHEHIIEM MW B KadecTBe cdepbl CBoOCH
MpoeCCHOHAIBHON JESATEIHHOCTH;

(dopMHpOBaHUE TPEICTABICHUN O 3HAUCHHUM XUMHUYCCKOW HAyKH B PEHICHUU COBPEMEHHBIX
DKOJIOTHYECKUX TPOOJIeM, B TOM 4YHCJEC B IMPEIOTBPAINICHUH TEXHOTCHHBIX U JKOJIOTHYCCKHX
Karactpod.

BbInyCKHUK Hay4YuTCH:

® XapaKTepH30BaTh OCHOBHBIE METOJbl TO3HAaHUS: HAOIIOJECHUE, H3MEpEHue,
JKCIIEPUMEHT;

® ONUCHIBATh CBOICTBA TBEPIBIX, XUAKUX, Ta3000pa3HbIX BELIECTB, BbIAEIAS HX
CYILLIECTBEHHBIE ITPU3HAKY;

® pDacKpbpIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATHM «aTOM», «MOJEKYJa»,
«XUMHUYECKUH DJIEMEHT», «IIPOCTOE BEHIECTBO», «CI0XKHOE BEUIECTBO», «BAJICHTHOCTbHY,
«XHMHYECKas peaKLUsD», UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

® pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPHH;

® pazInyaTh XUMUYECKHe U (PU3HUECKUe SBICHUS;

® Ha3bIBaThb XUMHUYECKHUE DIIEMEHTHI;

® OIpEIEIATh COCTAB BEIIECTB M0 UX (HOpMyIIaM;

® ONpeaciiATh BAJICHTHOCTE aTOMa 3JICMCHTA B COCANHCHUAX |



® OMpPEIETATh TUI XUMUYECKUX PEAKIIH;

® Ha3bIBaTh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHIA;

® BBISBIATH NPU3HAKH, CBUJICTEIbCTBYIOIINE O MPOTEKAHUM XUMUYECKON peakiuu Mpu
BBIIOJIHEHHH XUMHYCCKOTO OITBITA;

® COCTaBJIATH (HOPMYJIbI OMHAPHBIX COSTUHEHU;

® COCTaBJISTh YPABHEHUS XUMUYECKUX PEAKIUH;

e coOmoaaTh npaBuiIa 6e30MacHON pabOTHI IPU MPOBEACHUH OIBITOB;

® [I0JI30BaThCS JJTAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIO0H;

® BBIUKUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB;

® BBHIUMCISITH MACCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTa 0 (POpMYJie COCTUHEHUS;

® BBLIUMCIITH KOJMYECTBO, 00BEM HIIM MAcCy BEIIECTBA IO KOJIWYECTBY, 00bEMY, Macce
pEareHToB WK MPOJYKTOB PEaKIIUH;

® XapaKTepHU30BaTh (PU3NYCCKHE U XUMUUYECKHUE CBOKWCTBA MPOCTHIX BEUIECTB: KUCIOPO1a
Y BOJIOPOJIA;

® TI0JTy4aTh, COOMPATH KUCIOPO ¥ BOJOPOI;

® pACIIO3HABATH OMBITHBIM ITyTEM T'a3000pa3HbBIE BEIIECTBA: KHCIOPOI, BOJIOPO;

® pacKpbIBaTh CMBICI 3aKOHA ABOTAJIpo;

® pacKpbIBaTh CMBICII IMTOHATUH «TETUIOBOHM 3D (DEKT peaKkIun», «MOJISPHBIH 00BeM»;

® XapaKTEepHU30BaTh (PU3NUYECKHUE U XUMUYECKHUE CBOKWCTBA BO/IBI;

® PaCKpBIBaTh CMBICII IOHSATHUS «PACTBOPY;

® BBIYUCIISITH MACCOBYIO JIOJIF0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONIPEACICHHON MAacCOBOM 10JIel paCTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COCIMHEHUS U3yUYEHHBIX KJIACCOB HEOPTAHMYECKUX BEIICCTB;

® XapakTepu3oBaTh (U3MYECKUE W XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

® ONpeneNsATh NPUHALIEKHOCTh BELIECTB K OMPEACIICHHOMY KJIacCy COeAMHEHUN;

® COCTaBJATH GOPMYIBI HEOPTAaHMYECKUX COCTUHEHHUM U3YYeHHBIX KIIACCOB;

® T[IPOBOJUTH OMBITHI, MOJATBEPNKIAIONINE XMMHUYECKHE CBONCTBA M3YUYEHHBIX KJIACCOB
HEOPTraHWYECKHUX BEIECTB;

® Pacrno3HaBaTh OMBITHBIM IMyTEM PACTBOPHI KUCIIOT U IIEI0YEH TT0 U3MEHEHUIO OKPACKH
WHIUKATOPA;

® XapaKTEepU30BaTh B3aUMOCBS3b MEXAY KIIACCAMU HEOPTaHUUECKUX COCAUHEHUN;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

e OOBACHATH (U3NYECKUH CMBICT AaTOMHOTO (IOPSIKOBOTO) HOMEpPAa XHMHUYECKOTO
AJIeMEeHTa, HOMEPOB I'PYIIbI U Nepuoa B nepuoanudeckont cucreme [I.1. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTH WM3MEHEHHUSI CTPOEHHUS aTOMOB, CBOMCTB AJIEMEHTOB B
npeiesiax MajiblX TIEPUOJIOB U TJIaBHBIX MOATPYIII;

® XapaKTEepPH30BaTh XUMHUYECKHUE AJIEMEHTHI (OT BOIOPOJA JO KaJbIMs) Ha OCHOBE HX
noJIoXeHuss B mepuonndeckor cucteme J[.M. MeHnnmeneeBa M OCOOCHHOCTEH CTPOCHHS WX
aTOMOB;

® COCTaBJISTh CXEMBI CTPOEHUSI aTOMOB NEPBBIX 20 3IEMEHTOB MEPUOANYECKON CUCTEMBbI
J.. Menneneena;

® PacKpbIBaTh CMBICII MOHATUN: «XUMUYECKasl CBSI3bY, «3JEKTPOOTPULIATENBHOCTDY;

® XapaKTepH30BaTh 3aBUCHUMOCTh  (PU3MYECKMX CBOWCTB  BEHIECTB OT  THUMA
KPUCTAJUTMYECKOUN pelIeTKH;



® ONpPEneNsATh BUI XUMHUYECKOHN CBS3U B HEOPTaHUYECKUX COCTUHCHHSIX,

e u300pakaTb CXEMbI CTPOCHUS MOJEKYJ BEHIECTB, OOPa30BAHHBIX Pa3HBIMU BHUIAMU
XUMHYECKHUX CBA3EH;

® DACKpBIBaTh CMBICI TIOHATHH «HOH», «KATHOH», «AHUOHY», «DIJICKTPOJIUTHIY,
«HEIJICKTPOJHUTEDY, «AICKTPOIUTHUYECKAS AUCCOIUAIIMS, KOKUCITHTEIbY, «CTCIIEHb OKUCIICHUSDY
«BOCCTAHOBHUTEJIbY, KOKHUCJICHUEY, «BOCCTAHOBIICHUEY;

® OMpEAeNsATh CTEIICHb OKUCIICHHS aTOMa JJIEMEHTa B COCTUHEHUH;

® pacKpbIBaTh CMBICII TEOPHH IEKTPOIUTHUCCKOU TUCCOITHAIINH;

® COCTaBJISTh YPaBHEHUS JIEKTPOTUTHUECKOHN JUCCOIMAIIMH KUCIIOT, IISNI0UeH, CONeii;

e OOBSCHATH CYIIHOCTh TMpOIecca SIEKTPOIUTHYCCKON JUCCOIHMAIMK W PEaKIui
HOHHOT'0 OOMEHA;

® COCTaBJIATH IOJIHBIE M COKPAIICHHBIC HOHHBIC YPaBHEHUS PEaKlud OOMEHa;

® ONpEenesATh BO3MOKHOCTh TPOTEKAHUS PEAKIIii HOHHOTO OOMEHA;

® TIPOBOJMTH PEAKIIUH, TOATBEPIKIAIOIINE KAYECTBCHHBIN COCTaB Pa3IMYHBIX BEIECTB;

® OMpeAeIsAThH OKUCIIUTENh U BOCCTAHOBUTEb,

® COCTaBJISTh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHil;

e Ha3bIBaTh ()aKTOPBI, BIUSAIOIIME HA CKOPOCTh XMMHYECKOW pEaKIIuu;

® KJIacCCH(PHUIIMPOBATH XUMUICCKHE PEAKIIUU TI0 PA3IMYHBIM ITPU3HAKAM;

® XapaKTepH30BaThb B3aUMOCBSI3b MEXIY COCTaBOM, CTPOECHHEM M CBONCTBaAMU
HEMETAJLJIOB;

® TIPOBOAUTH ONBITHI MO MOJYYECHHUIO, COOUPAHUIO U U3YUYEHUIO XUMHUYECKHX CBONCTB
ra3000pa3HbIX BEIIECTB: YIIEKUCIOro ra3a, aMMHUaKa;

® pAacCIIO3HABATH OMBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: YIIIEKUCIbII ra3 1 aMMHaK;

® XapaKTepH30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOSCHHEM H CBOHCTBAMHU
METAJLJIOB;

® Ha3bIBaTh OPTAaHMYECKHE BEIIECTBA IO WX (hopMylie: METaH, dTaH, dTHIICH, METaHO,
9TaHOJ, TJUWIEPHUH, YKCYCHas KHCIIOTa, aMHHOYKCYCHas KHCJIOTa, CTEapHHOBas KHCJIOTa,
OJICMHOBAs KHMCJIOTa, TJII0K03a;

® OIICHWBATH BJIMSHUE XUMHYECKOTO 3arpsi3HEHUS OKPYKAIOMICH Cpeasl Ha OPTaHU3M
JeJIOBEKa;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B MTOBCETHEBHOM KU3HU

e OMmpeAensTh BO3MOXXHOCTh TPOTEKAaHUS peakluil HEKOTOPBIX MpeACTaBUTENeH
OpPTaHUYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAIITIAMH, OCHOBAHUSMHU, TaJIOTEHAMH.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® gbI0BUCAMb U NPOBEPAMb IKCHEPUMEHMATbHO SUNOME3bl O XUMUYECKUX CBOUCNBAX
sewecms Ha OCHO8e UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU GCMYNAMb 8 XUMUYecKue
peaxkyuu, o xapakmepe u npoOyKmax paziudHblxX XUMUYECKUX PeaKyutl;

® Xapakmepuzosams 6eujecmea no cocmagy, CMmpoeHuIo U C8OUCMBEAM, YCMAHABIUEANb
NPUYUHHO-CILeOCMBEHHbIE C8A3U MeHCOY OAHHBIMU XAPAKMEPUCUKAMU 8elecmad;

® CcOCMasAmb MOJEKYIAPHbIE U NOJIHblE UOHHbLE YPABHEHUSL NO COKPAUWEHHIM UOHHBIM
VPaHeHUAM,

® NPOCHO3UPOBAMbL  CNOCOOHOCMb  8ewecmea  Npos6Iamb — OKUCIUMENbHble UL
B0CCMAHOBUMETIbHBLE CBOUCMBA C YUEeMOM CMeNneHell OKUCAEeHUs DJIeMEeHMOo8, 8X005WUX 8 €20
cocmas;

® CcoCmasnAmb  YPAGHEHUs  peakyull, COOMBEemMCmeyIowuUx nocied08amenibHOCmu
npespaweHull HeOP2aHU4eCKUx 6ewecms pa3iudHulX K1accos;



® gblIOBUCAMb U NPOBEPAMb  IKCNEPUMEHMAIbHO — 2UNOMe3bl O Pe3Vibmamax
6030€UCMBUsL PA3TUYHBIX (PAKMOPOE HA U3MEHEHUEe CKOPOCMU XUMUYECKOU PeaKyuul,

® UCNONBL306aMb NPUOOPEeMEHHbLE 3HAHUS 01 IKOJIO2UYECKU 2PAMOMHO20 NOBEOEHUs. 8
OKpydicaroujell cpeoe;

® UCNONBL3068AMb NPUOOPEMEeHHble KIloYesble KOMNeMmeHYuU npu 6biNOJIHEHUU NPOEKmMOo8
U  YuebHO-UCcIe008amenbCKux 3a0aiy No U3VHYEeHUr0 C8OUCMS, CNnocob08 NONYyUeHUus U
PACNO3HABAHUSL BEUWECTE;

® 00BEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUjeCMBAX U XUMUYECKUX NPOYeCCax;

® Kpumuyecku OMHOCUMbCA K NCEBOOHAYUHOU UHGOpMayuu, HeooOpoCco8ecmHou
pekname 8 cpedcmeax Macco8ou uHgpopmayuu,

® 0CO3HABAMb 3HAYEHUEe MEeOPeMUYeCKUX 3HAHUU NO Xumuu OJs NPAKMUYecKoll
0esmenbHOCIU Yelo8eKd,

® co30asamb Mooenu U cxemvl OJisl peuleHus Y4eOHbIX U NO3HABAMENbHLIX 3A0ay;
NOHUMAMb  HE0OX0OUMOCMb COONIOO0EHUsT NPEONUCAHUUl, NPedazaemMblX 6 UHCMPYKYUIX No
UCNONB308AHUIO IEKAPCME, CPEOCE ObIMOBOU XUMUU U OP.

2. Conep:xkanue y4yeOHOro npeamera

B cucreme ectecTBeHHOHAYYHOTO OOpa30BaHMS XUMHUS KaK YIeOHBIA MPEIMET 3aHUMACT
BOXHOE MECTO B TO3HAHWU 3aKOHOB MPHUPOJbI, (OPMHUPOBAHMHM HAYUYHOW KapTHHBI MHpA,
CO3JJaHUM OCHOBBI XMMHUYECKMX 3HAHUM, HEOOXOAMMBIX JIJIsi TMOBCEIHEBHOW XKU3HU, HABHIKOB
3I0pPOBOTO U OE30MacCHOrO JJIsl YeJIOBEKa M OKpY’Kalollel ero cpeibl o0pasza KU3HH, a TaKXKe B
BOCIIUTAHUHU SKOJIOTUYECKON KYJIbTYPHI.

YCenemHocTh MU3Y4eHHs] XUMHUM CBA3aHA C OBJQJCHHUEM XHMHYECKUM  S3BIKOM,
coOirofieHreM MpaBuil 0€30MacHOil padOTHl MPHU BBITOJHEHUH XHUMHUYECKOTO HKCIIEPHUMEHTA,
OCO3HAaHMEM MHOTOYHUCIICHHBIX CBA3€H XUMHUH C IPYTUMHU MPEAMETAMU IIKOJIBHOTO Kypca.

[Iporpamma BkirO4aeT B ceOs OCHOBBI HEOPTaHWYECKOW W OPraHUYECKON XHMHH.
['maBHOW wuIeel MporpamMMBbl SIBISIETCS CO3JaHUE 0a30BOTO KOMILIEKCA OMOPHBIX 3HAHHWM TIO
XHUMHU, BEIPAKEHHBIX B ()OpPME, COOTBETCTBYIOIIEH BO3PACTy 00yUYaOIIUXCSI.

B copepxxaHuM JaHHOTO Kypca MpPEeACTaBI€Hbl OCHOBOMNOJATalOUMe XHUMHUYECKUE
TEOPETHUECKUE 3HAHMS, BKIFOUAIOIINE U3YUYEHHUE COCTABA U CTPOEHUS BEILIECTB, 3aBUCUMOCTH UX
CBOMCTB OT CTPOEHMS, MPOTHO3UPOBAHUE CBOMCTB BEILECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEN
XMMUYECKUX TMpEBpalleHud W NyTed YNpaBiI€HUS MMM B LEIAX INOJYYEHHsS BEUIECTB U
MaTepHaoB.

TeopeTnyeckyto OCHOBY U3Y4YEHUSI HEOPTraHMYECKOM XHWMHUHU COCTABIISIET aTOMHO-
MoJeKyJsipHoe ydenue, llepuoamueckuit 3axon .M. MenzaeneeBa ¢ KpaTKUMH CBEACHUSIMU O
CTPOCHMHM aTOMa, BHJIAX XHMHYECKOW CBS3M, 3aKOHOMEPHOCTSX IMPOTEKAHUS XUMHUYECKHUX
peaKunii.

B wu3yuenum kypca 3HauMTENbHass pPOJIb OTBOJUTCA XHUMHUYECKOMY SKCHEPUMEHTY:
MPOBEJICHUIO MPAKTUYECKUX W JIaDOpPaTOPHBIX pPabOT, OMUCAHHUIO PE3YNIbTaTOB YYEHHUYECKOTO
HKCIIEPUMEHTA, COOIIOICHUIO HOPM U TIPAaBHJI O€3011acCHOM paboThl B XUMHUYECKOM Tab0OpaToOpHH.

Peanuszanust gaHHON mporpaMMbl B TpoIlecce OOYYEHHS TO3BOJIUT OOYUYaIOLUMCS
YCBOUTH KIIFOUEBBIC XUMHUYECKUE KOMIIETCHITUH U TIOHSTH POJIh M 3HAYCHUE XUMHUH CPEIH IPYTUX
HayK O MPUPOJIE.

Nzyuenne mpenmera «Xumus» B 4YacTh (HOPMHUPOBAHHS Yy OOYUYAIOIIMXCS HAYYHOTO
MHPOBO33PEHHUSI, OCBOCHHS OOIEHAYYHBIX METOJOB (HAOIIOJEHUE, W3MEPEHHE, IKCIIEPUMEHT,
MOJICTTUPOBAHUE), OCBOCHHS TMPAKTUYECKOTO TMPUMEHEHHS HAYYHBIX 3HAHHH OCHOBAaHO Ha
MEXIMPEAMETHBIX  CBs3AX ¢ npeameramu: «buonorwms», «['eorpadus», «Mcropus»,



«Jlureparypa», «Marematuka», «OCHOBbI 0O€30MAaCHOCTH JKU3HEAEATEIbHOCTHY», «Pycckuit
A3BIK», «DU3NKa», « IKOJIOTHSI.

IlepBoHauya/JbHbIe XMMHUYECKHE TOHATHUSA

[Mpenmer xumun. Tena u eewecmsa. OcHOGHble MemoObl NO3ZHAHUA: HAONIOO0EHUe,
usmepenue, sxkcnepumenm. OU3NUECKUE U XUMUYECKUE SBJIICHUS. YHMCThIE BELIECTBA U CMECH.
Crnioco0Onl pasneneHus cMmeceid. AToM. Moitekyna. XUMHUUYECKHH JIEMEHT. 3HAKH XUMHUYECKHX
anemMeHTOB. [IpocTele M ClOXHBIE BellecTBa. BaneHTHOCTb. 3axkon nocmosincmea cocmasa
sewecmsa. Xumuueckue Qopmysbl. Mupekcel. OTHOcUTENbHAs aTOMHAs M MOJEKYJsSpHas
Maccbl. MaccoBasi J10JIsI XMMUYECKOTO 3JEMEHTa B COCIMHEHHMHM. 3aKOH COXPAHEHUs MacChbl
BeIIeCTB. XuMmuueckue ypaBHeHHs. Koadduimentsl. YcnoBus W TpPU3HAKA NPOTEKAHUS
XUMUYECKHUX peakuuid. Moilb — equHUIA KOIMYeCTBa BelecTBa. MosspHas Macca.

Kucaopoa. Bonopoxa

Kucnopox — xumuueckuii sneMeHT M mpoctoe BemectBo. Ozon. Cocmaé 6o30yxa.
®dusnueckue M XHMMHYECKHE CBOMCTBa Kuciopona. [lomydueHne W NpPUMEHEHHE KHUCIOPOJa.
Tennosoti a¢hgpexm xumuueckux peaxyui. Ilonamue 06 3K30- U IHOOMEPMUYECKUX PEAKYUSIX.
Bonopoa — XUMHUYECKHI 3JIEMEHT M IPOCTOE BelecTBO. PU3MUECKUE U XMMUYECKHUE CBOMCTBA
Bojopoza. Ilonyuenue Bonmopona B nabopatopuu. [lonyuenue 8000pooa 6 NpoMvluLIeHHOCHU.
Ipumenenue 6ooopooda. 3axoH ABorasipo. MosipHbIif 00beM Ta30B. KauecTBeHHBIC peakiiu Ha
ra3oo0pas3Hbie BeniecTBa (KHCI0po, Boxopon). OObeMHBIE OTHOIIECHUS Ta30B IPU XUMHUYECKUX
peaKkusx.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyzosopom 600wl 6 npupode. Qusuyeckue u xumuiecKue ceoucmasd
600b1. PactBOpBl. Pacmeopumocms eujecms 6 sode. KoHIleHTpalus pacTBOpoB. MaccoBas 1oist
PacTBOPEHHOT'O BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChI HCOPTAHMYECKUX COeIMHEeHUI

Oxcunpl.  Kmaccudpukamms. Homenknatypa.  Qusuueckue — c8oucmea  OKCUOOS.
XuMHYecKue CBOMCTBA OKCUIOB. [lonyuenue u npumenenue okcuoog. (OCHOBaHHUSL.
Knaccudukanus. Homenknarypa. @uzuueckue ceovicmea ocnosanuii. [lonyyenue ocnosanuil.
Xumudeckue CBOMCTBa OcHOBaHWU. Peakmus wedTpanmzanuu. Kucnmotsl. Knaccudukanms.
Howmenknarypa. Qusuueckue ceoticmea kuciom.llonyuenue u npumenenue xuciom. XUMAYECKHE
cBoicTBa KUCHOT. MHaukatopsl. 3MeHeHne okpacku MHAUKATOPOB B pa3inyHbIX cpegax. Comu.
Knaccudukanusa. Homenknatypa. Qusuueckue ceoticmea coneu. Ilonyuenue u npumeHnerue
conei. XUMUYECKUE CBOMCTBA coJiel. ['eHeTnueckast CBsI3b MEXAY KJIacCaMU HEOPTraHWYECKHUX
coenuHeHUl. [Ipobnema 6e30nacHo20 UCNONBL30BAHUS Gewjecme U XUMUYECKUX peakyutl 6
nosceonesHou oicusHu. TokcuyHvle, 2oprouue U 63pbleoonacHvle eeujecmseda. bvimosas
XUMUYECKAs 2DAMOMHOCHIb.

Crpoenne aroma. Ilepmoanyeckuii 3aK0H U NMepUOANYECKAS CHCTEMAa XHUMHUYECKUX
aeMenToB JI.A. MeHnaeneeBa

Crtpoenue aroma: spo, dHepreTHuueckuil ypoeHb. Cocmas sadpa amoma: npomomsl,
HeumpoHvl. HM3zomonwel. Ilepunonnueckuit 3akon J[.M. MenaeneeBa. Ilepuonuueckas cucrema
xuMuyeckux snemeHToB .M. MenneneeBa. @u3nuecKuil CMBICI aTOMHOTO (TOPSIKOBOIO)
HOMEpAa XHMMHYECKOTO »JJIEMEHTa, HOMEpa TpyNnmnbl U NEpUOoJa MEePUOJUYECKON CHUCTEMBI.
CrpoeHne SHEpreTMY4ecKMxX YpOBHEHM aroMoB IepBbIX 20 XMMHYECKMX 3JIEMEHTOB
nepuoanueckoit cucremsl .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB aTOMOB
XUMHYECKHUX 3JIEMEHTOB M UX COECIMHEHUI Ha OCHOBE MOJIOKEHUS B MEPHUOJUYECKON cHCTEME
J.1. MenneneeBa u crpoeHust atroma. 3Hadenue [lepuoanyeckoro 3axona /.M. Menneneena.

CrtpoeHue BemecTB. XUMHYECKAs CBA3b



DnekmpoompuyamenbHocms — amomMo8 — xumudeckux — snemenmos.  KoBaleHTHas
XUMHYECKas CBsI3b: HEMOJSIpHAs U MOJsipHast. [lonsamue 0 8000pOOHOU CA3U U ee GIUAHUU HA
@uzuueckue ceoticmsa ewjecme Ha npumepe 600bl. VIoHHas CBsA3b. MeTannuueckas CBsi3b. Tunsi
KPUCANIUYECKUX PeuemoK (AmomMHas, MONEeKYIAPHAS, UOHHAS, MeMAalIuieckas). 3asucumocms
@uszuueckux ceoticma eujecms om muna KpUCMaLIudeckol peulemku.

XuMUYeCKUe peakiunu

llonamue o cropocmu xumuyeckou peaxyuu. Daxkmopul, elUAlOWUEe HA CKOPOCHb
xumuyeckou peaxyuu. [lonamue o xamanuzamope. Knaccupukanus XUMUYECKUX PEAKIUN IO
pa3MYHbIM TNPU3HAKAM: YHUCIY U COCTaBY HCXOIHBIX M IOJIYYEHHBIX BEIIECTB; M3MEHEHUIO
CTETEHEH OKHCICHUS aTOMOB XMMHUYECKUX 3JIE€MEHTOB; MOTJIOMICHUIO MU BBIJICICHUIO SHEPTHH.
DNEKTPONUTHYECKAsT TUCCOIMANNA. JIEKTPOIUTHI M HedNeKTposnuThl. Moubl. KaTwoHbl 1
aHMOHBI. Peakuuu HOHHOrO OOMEHAa. YCIIOBUS TPOTEKAaHHWS peaKIuid HOHHOTO OOMEeHa.
DNEKTPONUTHYECKAsT JTUCCOIMALMsA KUCIOT, Iienoded u coned. CTemnmeHb OKHCICHHUS.
OnpeneneHre CTENEHU OKHUCIEHUS aTOMOB XHMHUYECKHX JJIEMEHTOB B COEIUHEHHSIX.
Oxucnutens. BoccranoButenb. CyIIHOCTh OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

Hemeramasl |V — VII rpynn u ux coennnenus

[TonoxxeHre HeMETANJIOB B MEPHOJUYECKON cHUCTeMEe XHMHuYecKux osiemeHto J[.U.
MenneneeBa. O0mue CBOWCTBAa HEMETAIUIOB. [ aoreHsl: (U3NYecKne U XUMHUECKUE CBOMCTBA.
CoenuHeHHsS TaJOTCHOB: XJIOPOBOJOPOJ, XJIOPOBOAOpOAHAas Kuciora u ee comu. Cepa:
¢u3nueckne M XxuMudeckue cBoricTBa. COEAMHEHUS CEephl: CEPOBOJOPOJ, CYIb(UIBI, OKCHIBI
cepbl. CepHasl, ceprucmas u cepo8o0OpoOHAs KUCIOmMbl M WX CONMH. A30T: (U3HUYECKUE U
xumMudeckue cBoiictBa. AMMuak. Conu aMMoHus. OKCHIbI a30Ta. A30THas KHCIIOTa U €€ COJIU.
dochop: pusnueckre u xumuueckue coiicrBa. Coemunenust dochopa: okcua pochopa (V),
opropochopHast KucIoTa M €€ COJIM. YThnepod: (Qu3nyeckue H XHUMHUYECKHE CBOMCTBA.
Annomponus yenepooa: aimas, spagum, kapouw, gyiiepenvt. CoOeAUHEHUS YTIepoaa: OKCHIbI
yraepoaa (II) u (IV), yrosnbHas kucinora u ee conu. KpemHuii u e2o coeouHenus..

MeTaniabl U UX COeTMHEHU S

Ilonoowcenue memannos 6 nepuooudeckou cucmeme Xumuyeckux nemenmos JI.H.
Menoeneesa. Memannvt 6 npupooe u obwue cnocoovt ux nonyyenus. Obwue Qusuyeckue
ceoticmea memannog. OOIIMEe XUMUYECKHE CBOWCTBA METAJUIOB: PEAKIMU C HEMeTaJUIaMu,
KUCJIOTaMH, COJSIMU. DNeKmpoxumudeckuti pao HanpsaxceHui memannos. 1llenounsle MeTanisl 1
ux coenuHenus. [llenoyno3eMenbHbIE METAUIBI U UX COEMHEHUS. AMOMUHUNA. AMQPOTEPHOCTh
okcuaa W ruapokcuna amomunus. XKenezo. CoenuHeHUs kKele3a M MX CBONCTBA: OKCHUJBI,
ruapokcuabl U comu xenesa (11 u III).

IlepBoHaya/bLHBIE CBeIEHUS 00 OPraHUYECKUX BelleCTBax

[lepBoHaUYaIbHBIE CBEICHUS O CTPOCHUH OPraHMYECKUX BEIIECTB. YTIEBOJOPO/IBI: METaH,
9TaH, OJTWIeH. Hcmounuku  yenegoo0opooos.  NpupooOHvili  2a3,  Hegmb,  YeoIb.
Kucnoponconepxaiue coeIuHEHUs: CHOUPTHI (METAaHOJ, STaHOJ, TJIUIEPHUH), KapOOHOBBIE
KHUCTOTHI (YKCyCHasi KUCIOTa, aMUHOYKCYCHAsl KMCJIOTa, CTEAPUHOBAS M OJICMHOBAS KUCIIOTHI).
Buonornyeckn BakHbIE BEIIECTBA: JKUPbI, TJIOKO3a, O€NKU. Xumuueckoe 3acpsazneHue
OKpydHcatoujeti cpeobl U e20 NOC1e0CmaUs.



3. TemaTnueckoe nJaHupoBanue § Kiace

Ne m\nm Tema ypoka

Ko.1-Bo
4acoB

JeATeIbHOCTL Y4YHUTEId € Y4Y€TOM
NPOrpaMMbl BOCIHMTAHHS  (MOAYJIb
«IIIK0JIbHBIH YPOK»)

Pazoen 1: Bseodenue. Ilepsonauanvruvle xumuyeckue

nouamus. - 4 u

1. IIpeamer xumun. BeniecTsa. 1 @ponranbHas (Qopma, YCTHBIH BUJ
5 IIpeBpamenus  BemectB. Poib 1 NESTENIbHOCTH, WHULIUUPOBAHKE
' XUMHHU B )KU3HU YEJIOBEKA. 00CyX/IeHUl, BBICKA3bIBAHUS CBOETO
3HAaKM XHMHMYECKUX DSJIEMEHTOB. MHCHHUA, KOTOPBIC HOPUBCAYT K
3 [lepuoanueckas cucreMa | TPUBJICYCHUIO BHUMaHUs
' XUMHYECKUX 3JIEMEHTOB JN. 00y4aroIuXCs K LIEHHOCTHOMY aCHEKTy
Menpeneena HU3y4aeMoOil Ha ypOKE TeME.
Xumuueckue (bOopMyIIBI.
4, OTtHocuTeNnbHAas aTOMHast u|l
MOJIEKYJISIpHAsI MacChl.
Paszoen 2: Amomol xumuueckux snemenmos. - 9 u
5 OcHOBHbBIE CBEJEHUS O CTPOCHUU 1 [Ipumenenue UHTEPAKTUBHBIX
atoMa. CocTaB aTOMHBIX sIJIEP. WHTEJUJIEKTYyallbHBIX (GOopM paboThl B
6 Xumnueckuii diiemenT. M3oroner. | 1 NHUCbMEHHOM BUJIE, MAKOIIUX
DNEKTPOHBI. Crpoenue LIKOJIbHUKaM ~ COLUAJIbHO-3HAYMMBbIN
7 AJEKTPOHHBIX  000JIoueKk  aTtoMoB | 1 ONBIT COTPYAHUYECTBA u
XUMHUYECKHUX IJIEMEHTOB. B3aMMHOM MIOMOIIIH;
Hepno JUYCCKasd CHUCTEMA BKJIFOUCHUC B YPOK UI'POBLBIX ITpouecayp,
8 XMMHUYECKHX JIEMEHTOB U cTpoeHue | 1 KOTOPBIE ITIOMOIatoT MOANCPKATD
aToMa. MOTHBAIIHIO IeTel K MOTy4YEeHUIO 3HAHU
9 O6paszoBanne nOHOB. MoHHas L i, HaJIaXKMBAHUIO TTO3UTUBHBIX
XUMHYECKas CBA3BCBSA3b. MEXJIMYHOCTHBIX OTHOLIEHHUH B KJIACCE,
KoBasientHas HEIOJISIpHAs ITOMOT'ar0T YCTaHOBJICHHUIO
10 XUMUYECKas CBS3b. 1 no0poxenaTenbHON aTMoc(hepsl BO Bpe
11 KoBasienTHas HOILIPHAL | | M ypoKa
XUMHUYECKas CBS3b.
12 O6pazoBanue METAJLTHIECKHX |
KpHUCTAJIJIOB.
Kontponbnas pabora Ne 1 mo
13 TeMe: ATOMBI xumuueckux | 1
JJIMEHTOB.
Pasoen 3: Ilpocmule ewgecmea. - 6 4
14 [IpocTeie BeLIECTBA-METAbL. | [luceMeHHas U ycTHas AESTENbHOCTH B
Annorponus. dbopme MIPaKTUYECKHUX nu
15 [IpocTsle BemecTBa-HEMETAIIIBL. 1 HCCIIEIOBATeNbCKUX (GOpM pabOThI, UTO
16 KonnuecTBo BemecTsa. 1 JaeT BO3MOXXHOCTh npuodpectu
MounsipHbIii  Macca  BEIIECTBa. HaBBIKH CaMOCTOSITEIBHOTO PELICHUS
17 Monsipablii  00beM  Ta3000pa3HbIxX | 1 TEOPETUYECKON POOJIEMBI,
BEIIECTB. TE€HEPUPOBAHHUS u oopMITeHUS
18 YpoK-yHpaKHeHHEe mo | 1 COOCTBEHHBIX UIEH .




KOJINYCCTBCHHBIM COOTOIICHUAM
BCIICCTB

[Toxbop
COOTBETCTBYIOIIUX MPOOJIEMHBIX CUTYa
Ui JuIs 00CYKIIEHUsT B KJIacCe, YTO

MIPUBOJIUT B pe3ynbrare K
19 1 MPOSIBJICHUIO YEJIOBEKOIIOOMS U 100pOC
Kontponbnas pabora Ne 2 1o €pPICYHOCTH B PEalbHBIX JKU3HEHHBIX
teme "[IpocThie BemecTBa". CUTYalHSIX
Pazoen 4: Coeounenus xumuyeckux snemenmos. - 14 4
20 CreneHp OKUCIIEHUS. 1 [Ipumenenue MHTEPAaKTUBHbIX
21 Oxcuppl. 1 WHTEIUIEKTYalIbHBIX (hopM paboThl B
99 JleTyuue BOOPOZIHbIC | | MIICBMEHHOM BHJIC, JQFOIIMX
COCIMHCHMS. UIKOJIbBHUKaM  COLUAIbHO-3HAYMMBbIT
23 OcHoBaHus. 1 ONBIT COTPYAHUYECTBA u
24 Kucnotsr. 1 B3aWMHOMH ITOMOIIIY;
o5 Coun, KaK MPOU3BOJIHBIC KUCIOT U ) BKJIIOYCHHUC B YPOK UI'POBBIX IIPOLEAYD,
OCHOBAHHUIA. KOTOPBIC ITOMOTAIOT TIOJICPKATh
26 YpOK-YIpaKHEHHE [0  TeMe . MOTHBAIIMIO JIETEH K MOJyYSHUIO 3HAHU
"CJ103KHBIE BEIecTBa" i, HAJTAXKMBAHUIO TIO3UTHBHBIX
AMOpHBIE M KPUCTA/LIHYECKHE MEXJIMYHOCTHBIX OTHOIICHHUH B KJIacCe,
27 BellecTBa. Tumbel Kpucraumdeckux | 1 [IOMOTaroT yCTaHOBJICHUIO
PEILETOK. n00porKenaTeaIbHOi aTMoCc(epsl BO Bpe
28 YucThIE BEIIECTBA M CMECH. 1 Ms ypoka,
MaccoBas ¥ 0bGbeMHAs  JOIH HCII0JIb30BaHHUE BOCITMUTATEIBLHBIX BO3M
29 KOMITIOHEHTOB CMecH(pacTBopa). 1 OJKHOCTEH CO/ICPIKAHUSA TEMBL
Perenme 3a1aq Ha pacuer oMM ypOKa 4epe3 JEMOHCTPAIHIO JICTSIM MIPH
(0GBEMHOH MM MaccoBoil) MEPOB OTBETCTBEHHOT'O, TPAXKIaHCKOTO
30 HaXOXkJeHHe  Macchl  (06bema) 1 TIOBCACHH.
KOMITOHCHTOB CMECH
OO6o01ieHre 3HAHUM 10 TeMe:
31 Coenunenue xuMuuecknx | 1
JJIEMEHTOB
Kontponbnast pabora Ne 3 mo
32 teme"CoeTmHeHUs XUMHYeckux | 1
37€MEHTOB"
Paszoen 5: Uzmenenus, npoucxooswue ¢ eewecmeamu - 12
y
33 duznyeckue sIBICHUS B XUMHUU 1 [Ipumenenue WHTEPAaKTUBHBIX
34 XHWMHUYECKUE PEAKIIUH. 1 UHTEJUIEKTYalIbHBIX (hopM paboThl B
35 XHWMHMYECKHE YpaBHEHUS. 3aKOH 1 MMHCHbMCHHOM BHJIE, JAIOIINX
COXPAaHEHUS MAaCCHI. IIKOJIbHAKAM  COITUAIbHO-3HAYMMBIH
Pacuetsr o XUMHUYECCKUM OIBIT COTPYAHUYCCTBA u
36 ypaBHEHUSAM 1 B3aMMHOM TTOMOIIIH;
37 PeaKuH;{ pa3JIO)KeHI/I$I 1 BKJIFOUCHHC B ypOK I/IFpOBLIX npoue,uyp,
38 [IpeicTaBieHHe O  CKOPOCTH 1 KOTOpBIE TOMOTAIOT MOIEPKATh

XUMHYECKUX peaKkuuid.

MOTHBAIUIO IETEH K MOJIYYCHHIO 3HAHU




KaranuzaTtopsl.

39 Peakuus coequHeHMs 1
40 Peaknus 3amemenus 1
41 Peaxkusa ooOMmena 1
42 Tunbl XMMHYECKUX peakuuid Ha 1

IIpUMepe CBOMCTB BOJIbI.

43 O0001IeHME ¥ cUCTEMaTU3aLus 1

3HAHUH 10 TEME

Konrponbsnast pabora Ne 4 mo
teme"M3MeHenus, TpouCXosIue ¢

i, HAJTAXKMBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce,
IIOMOTal0T YCTaHOBJICHUIO
I00posKenaTeNbHOM aTMocephl BO Bpe
Ms ypoKa

44 " 1
BELIECTBAMHU
Pa3zoen 6. Ilpakmukym - 5 u
[IpakTuueckas pabora Nel @ponranbHas (Gopma, YCTHBIH BUJ
[IpaBuna TexHHKH O€30MaCHOCTH JeSITeTbHOCTH, MHHUIMAPOBAHUE
45 npu  pabore B XuMUueckoMm | 1 00CYX/ICHUH, BBICKA3bIBAHUS CBOETO
kabunere. [lpuemsbl oOpamieHus c MHEHHUS,  KOTOpblE  MNPUBEAYT K
1abopaToOpHBIM 000PYI0BAHUEM. MIPUBJICYCHUIO BHUMaHUS
46 HabGmonenuss 3a W3MEHEHUSAMH, 1 o0y4aromuxcsi K IEHHOCTHOMY acleKTy
MIPOUCXOASAIIMMU C TOPSIILEH CBEYON U3y4aeMOH Ha YpPOKE TEME.
47 AHBanus 1Mo4BEI U BOJIBI 1
48 MIPU3HAKY XUMUYECKUX PEaKIUN 1
MIPUTOTOBIIEHUE pacTBOpa caxapa
49 1 OmpeJiesIeHne MacCoBOM oM ero B | 1

pacTBope.

Pa3zoen 7: Pacmeopenue. Pacmeopbl, ceoticmea pacmeopos
anekmpoaumos - 18 u

50 PactBopenue. PacTBOPHMOCTS |
BEIIIECTB B BOJIE

51 DnexTpoiauTHUYecKas auccoruanus | 1

59 OCHOBHbBIE TIOJIOKEHHSI TEOPUU 1
ANEKTPOIUTUICCKON TUCCOITUAITIT

53 I[Hccouflaum ) KHUCJIOT, 1
OCHOBaHHM, coyel

54 Honnble ypaBHEHMS 1

55 YopaxkHeHuss B COCTaBJICHUU 1
VMOHHBIX YpPaBHEHUN peaKIIHii

56 Kucnotel, ux xnaccuduramus u 1
CBOIiCTBA.

57 OcHoBaHus , UX KJIacCUPUKAIMS U 1
CBOMCTBa

58 Oxcunpl, uX KiIaccupukanus u 1
CBOMCTBa

59 Comu, wux xkinaccuuxamus u 1
CBOMCTBA

60 l'enernyeckass  CBSI3b  MEXKAY 1

BxiroueHue B ypok UTPOBBIX MPOLIENYP
, KOTOpBIE MOMOTAIOT NOAAEPKATh
MOTHBALIMIO AE€TEN K MOJy4YEHUIO 3HAHU
i, HAJIAXKMBAHUIO TIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHHUH B KJIAcCe,
MIOMOTal0T YCTaHOBJICHUIO
no0poxenaTenbHON aTMoc(hepsl BO Bpe
Ms YpOKa,

rpynnosas ¢opMa pabOThl Ha YpOKE,
opranu3zanys medgcraa
MOTHBHUPOBAHHBIX U 3pYIUPOBAHHBIX y
qaluxcs HaJ ux
HEYCIIEBAIOIIMMHU OJIHOKJIACCHUKAaMH,
JAIOIIET0  IIKOJbHUKAM  COLMAJIbHO-
3HAYUMBIM  ONBIT COTPYAHUYECTBA U
B3aMMHOM TTOMOIITH.




OCHOBHBIMHU KJIacCaMu

HEOPraHUYECKUX COCIUHEHUN
61 OKHCIIUTENBHO- 1

BOCCTAHOBUTEJIBHBIE PEAKIIUU
62 Kontponbnas pabota No 5 1

"PacTBOpenue. PacTBopbl.»
63 [Ipaktukym MoHHbBIE ypaBHEHUS 1

Ycnosus IIPOTEKaHUs

64 XUMHYECKHUX peaxkuui Mexay | 1

pacTBOpaMHu J10 KOHIIA.
65 CpoiicTBa KHCIIOT, OCHOBaHHH, 1

OKCHIOB U COJIer
66 Pewenne SKCHEPHMEHTATBHELX | o

3a1a4
67 AJIMUHHUCTpPATUBHAST KOHTPOJIbHAs 1

paborta.

Uroro: 68+
TemaTnueckoe nJIaHMpoBaHue 9 Kiace
JeATeIbHOCTh YYHTEJd € Y4ETOM
Kou-Bo
Ne m\im Tema ypoka YACOB NporpaMMbl BOCIIMTAHUSA (MOAYJIb
«IIKOJIbHBIH YPOK»)

Paszoen 1: I[loemopenue ocnoguvix 6onpocos Kypca 8 Kuacca
u eedenue 6 kypc 9 knacca. - 6 4

XapaKkTepucTuka XUMHUYECKOTO
JJIEeMEHTa Ha  OCHOBAaHHUU  €ro
1. MOJIOKEHUs B Iepuoaudeckoi | 1
CUCTEME€ XUMHYECKHX JJIEMEHTOB
J.N.Menneneena.

XapakTepucTuka XUMHUYECKOTO
5 OEMEHTa HA  OCHOBAHWM  €ro |
' MOJIOKEHU B TMEPUOJUYECKOM
CUCTEME.
3. [TepexoTHBIC STICMECHTEHI. 1
[Tepuoanueckuit 3aKOH 51
4, nepuojnyeckas — cucremMa  XuM. | 1

anemenToB J[.M.Menneneena.

CBoiicTBa OKCHIOB M OCHOBAaHUI B
CBETE€ TEOPUHU IJIEKTPOJUTHYECKON

5. 1
IUCCOLIHAIINT u MPOIIECCOB
OKHCJIEHUA-BOCCTAHOBJICHU.

CBoiicTBa KHCJIOT U COJIE B CBETE
6. TEOpHH AIIEKTPOIUTHIECKOH | 1

auccouranuu. BXoIHON KOHTPOIIb.

[Tpumenenue MHTEPAaKTUBHBIX
MHTEJJIEKTYaJIbHBIX (opM paboThl B
MMCbMEHHOM BUJIE, JTAIOLINX
IIKOJIbBHUKAM  COLMaIbHO-3HAYMMBIN
OIBIT COTPYAHUUYECTBA "
B3aMMHOM IIOMOIIIH;

BKJIFOUEHUE B YPOK UTPOBBIX NPOLIELY
P, KOTOpBIE IOMOTAIOT MOAJEPKATh
MOTHBALMIO JETEN K MOJYYEHUIO 3HAH
Ui, HaJTaXKMBAaHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIaccC
€, IOMOTalOT YCTaHOBJIEHUIO
noOpoxkenarenbHOU aTMoc(epsl BO Bp
eMs ypoKa,

MCII0JIb30BaHUE BOCIIUTATENBHBIX BO3
MOKHOCTEU COZIEP>KaHUS TEMBI

ypOKa 4epe3 JEMOHCTPALIO AETAM IT
PUMEPOB OTBETCTBEHHOTO, IPasKJAHCK
OT0 MOBEJCHHUS.




Pasoen 2: Memannol. - 15 u

[Tonoxenue METAJLJIOB B IIpumeHeHue MHTEPAKTUBHBIX
MIEPUOANYECKON CUCTEME MHTEJUIEKTYaJIbHBIX (OopM pabOThI B
7 XUMHUYECKUX 3JIEMEHTOB u|l MIACbMEHHOM BUJIE, JTAFOILINAX
OCOOCHHOCTH CTPOEHHUSI MX aTOMOB. IIKOJIBHUKAM  COLMATIbHO-3HAYMMBII
duznuecKue CBOMCTBA METAIIOB. OIBIT COTPYAHUYECTBA u
8 XUMHYECKHE CBOMCTBA METAJLJIOB. 1 B3aMMHOMU ITOMOIIIY,
OOmue TMOHSATUS O  KOpPpO3UHU BKJIFOYEHHUE B YPOK UTPOBBIX MPOLETY
9 MerauioB.CrutaBeL,uX cBoiictBa U | 1 P, KOTOpbIE IOMOTalOT MOAJIEPKaTh
3HauYCHHUE. MOTHBALIUIO JIETEH K MOJyUYCHUIO 3HAH
10 MeTtajuipl B MPUPOJIE. O061ue 1 Wi, HAJIQ)KUBAHUIO TTO3UTHBHBIX
CIIOCOOBI UX IOJIY4YCHHUS. MEXJIMYHOCTHBIX OTHOIIIEHUN B KJIacC
11 OO6miast xapakTEpUCTHKA 3JIEMEHTOB 1 ¢, IIOMOTI'at0T yCTaHOBJICHUIO
TJIABHOM MOATPYIIIBI | IPYTIIBL. JI0OposKeNnaTeTbHON aTMOC(hEPHI BO BP
12 CoenuHeHus MEI0YHbIX METAJUIOB. 1 eMs1 ypOKa,
13 OGuiasi XapaKTePUCTUKA SJIEMEHTOB . HCII0JIb30BAaHUE BOCIIUTATEIbHBIX BO3
TJIABHOM MOArPYIIIBI 2 FPYIIIIbL. MOYKHOCTEH COJEPKAHMS] TEMBI
14 CoenuHeHHs  INEIOYHO3EMEIBHBIX 1 YPOKa H€pe3 ICMOHCTPAIHIO ACTAM IT
METAILIOB. PUMEPOB OTBETCTBEHHOTO, TPAXkKIAHCK
15 AmomuHunii, ero (Qusnueckue U L Or0 MOBEACHHA.
XMMHYECKHUE CBOMCTBA.
16 CoeauHeHus aJlOMHHHMS. 1
17 XKeneso, ero  Qusuueckue U 1
XUMHUYECKUE CBOKCTBA.
18 I'enetnveckue psaasl  xene3a(l)u 1
xene3a(2)
O0o00111eHrEe, CHCTEMAaTH3alusg U
19 KOppPEeKLHs 3HaHUM, YMEHHH U 1
HaBBIKOB y4Yaluxcs no
teme"Metamibl."
20 Pemenne 3agau Ha omnpezaeneHue 1
BBIX0/1a TPOJIYKTA PEAKLIUH.
21 KonTponbHas pabota no |,
teme"Metamib"
Pazoen 3: Ceolicmea memannoé u ux coeOuHeHUil.
Ilpakmuxym. - 1 u
@ponranbHas (opma, YCTHBIH BHJ
JIeATEIbHOCTH, WHULUUPOBAHUE
[Ipaktrueckas pabora Nel. Pemenue 00CYyXeHUH, BBICKa3bIBAaHUS CBOETO
99 SKCMIEPUMEHTANBHBIX 33714 MO TeMe | MHEHHMs, KOTOpbIE TPHUBEAYT K
"[lonyueHne COeIMHEHUN METAJJIOB MIPUBJICYCHUIO BHUMaHUs
Y U3YYECHHUE UX CBOMCTB". o0ydJaronuxcs K IIEHHOCTHOMY
aCHeKTy U3y4aeMou Ha YpOKe TeME.
Pa3zoen 4: Hememannwi. - 28 u
93 Obmas XapaKTEpUCTHKA | BxuroueHune B ypok UTPOBBIX MPOLIETY
HEMETAJIOB. P, KOTOpBIE TOMOTAIOT MOAIEPKATh




24 Kucnopon, o3on, Bo3ayX. 1
25 Bomopon. 1
26 Bona. 1
27 Bona B »)XU3HU 4yelioBeKa. 1
28 l"anoreHsL. 1
29 CoennHEHUS raJ0T€HOB 1
30 [TorydeHue rajJoreHoB. 1
31 Kucnopon. 2
32 Cepa. 1
33 CoenuHeHus Cephl. 2
34 A3orT. 1
35 AMMUax. 1
36 Coin aMMOHUS 1
37 Kucnoponnsie coenmuHeHnst a3ota 1
38 dochop, ero ) dbuznveckue W 1
XUMUYECKHE CBOMCTBA
39 Coenunenus docdopa. 1
40 VYrnepon, ero ) busnueckue u 1
XUMHUYECKHUE CBOKCTBA.
41 Okcuabl  yraepoja. CpaBHeHue 1
(U3HYECKUX ¥ XUMUYECKHX CBOMCTB.
42 VYronpHas KUCTIOTa U €€ COJIH. 1
43 Kpemuui, erov ¢usznueckue u 1
XUMHYCECKHE CBOKCTBA.
44 [IpuMeHeHne KpeMHUS 1
45 Pemenue pacueTHbIX 3a1a4. 2
46 O06o00menre 3HaHuH 110 Teme" Xumus 1
HEeMeTasuioB".
KoutponbHast pabota 1o Teme
47 "HemeTassr". 1

MOTHBAIIHIO IETEH K TOMYyYEHHUIO 3HAH
Wi, HAJTQAXKUBAHUIO TIO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUH B KIIACC
€, TOMOTAIOT YCTAaHOBJICHUIO
JI0OposKeNnaTeTbHON aTMOCc(heEPhI BO BP
eMsl YpOKa,

rpynmnoBas ¢opma paboThl Ha ypOKe,
opranu3zaius medcTa
MOTHUBUPOBAHHBIX U 3PyTUPOBAHHBIX
yUanmxcs Haj ux
HEYCIEBAIOIIMMH OJHOKIACCHUKAMH,
JAIOIIEro IIKOJbHUKAM COLMAIIBHO-
3HAYUMBIA OMBIT COTPYJHUYECTBA U
B3aWMHOW TIOMOIITH.

Pazoen 5: Ceoticmea Hememainog u ux cOeOuHeHul - 5 u

Pemenue HKCIEPUMEHTAIBbHBIX @ponranbHas (opma, YCTHBIH BHJ

48 3amad = mo  Teme  "'[loarpymma | 2 JIeATeTLHOCTH, WHUIIUUPOBAHUE
Kkuciopona" 00CyXJIeHUH, BBICKA3bIBAHUSI CBOETO
Permenne AKCTIEPUMEHTATBHBIX MHEHHS, KOTOpbIE TPUBEAYT K

49 3agau no teme"lloarpynna azora u | 2 MIPUBJICYCHUIO BHHUMaHUs
yraepozaa” oOyyaromuxcst K  IIEeHHOCTHOMY

50 [Tonyuenue, cobupanue )y acTeKTy U3y4aeMoi Ha YpOKe TeMe.
pacrio3HaBaHHe I'a30B

Pazoen 6: Obobwenue 3nanuti no xumuu - 13 u

51 [Tepuonnueckas cucTeMa J.N. 1 [InceMeHHast U yCTHast JeATEIbHOCTh
MeHeneeBa u CTpoeHUE aToOMa. B dbopme MIPAKTHYECKUX u

59 OnexkTpooTpuliarenbHOCTh. CTeneHb 1 UCCIeIoBaTeIbCKUX (opM  paboThl,
okucieHus. CTpoeHHe BeIlecTBa. YTO JaeT BO3MOXKHOCTh MpHOOpecTH

53 Knaccabuxams — HaBBIKM CaMOCTOSITENIbHOTO DPELICHHUs




peakuuii. CKOpOCTb XHMHYECKOU TEOPETUYECKOU npooIeMBl,
peakuuu reHepupoBaHus U O(OpMIICHUS
Jluccouuanusi  JIEKTPOJIUTOB B COOCTBEHHBIX HJIEH .
54 BOJIHBIX pacTBopax. Hownnsle | 2 [TonGop
YpaBHEHHS. COOTBETCTBYIOIIUX IPOOIEMHBIX CUT
55 OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE 5 yauui s o0CyXJ1eHHs B KJlacce, 4YTo
peaxiuu. IIPUBOIUT B pe3yJibTaTe K
56 Heopranudeckue — BemecTtsa,  HX L MIPOSIBJICHUIO YEJIOBEKOIFOOMS U 100D
HOMEHKJIATypa U KIacCU(pUKaIMs OCCPACHHOCTH B pCaIbHBIX
57 XapakTepHble XUMUUECKHE CBOMCTBA 1 JKU3HCHHBIX CUTYyallUAX
HEOPraHUYECKUX BEIIECTB.
58 Pemenue pacueTHbIX 33124 1
59 KontponbHas padota 1
60 O6o06maromuit ypox 1
Hroro: 68 u.
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