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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTesIbHOI MporpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPeCTaBICHHbIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heepanbHOM paboyuel mporpaMMbl BOCIUTAHUS
U ¢ y4€TOM KOHIICTIIIMHM TIPEToJlaBaHusl y4eOHOTO TmpeaMera «XUMHs» B
oOpa3zoBaTelbHBIX opranu3ainusax Poccuiickoit deneparum.

[Iporpamma mo XxuMuu Aa€T MNpPENCTABICHUE O IENAX, OOIIeW CTpaTeruu
o0y4yeHusi, BOCHUTaHUS W Pa3BUTHS OOYy4YaAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeaMeTa,  YCTaHaBlMBaeT  0Os3aTeNbHOE  MPEIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeieieHue €ro Mo KilaccaM M CTPYKTYpUpOBaHHUE IO
paszmenaM M TeMaM MPOrpaMMBI IO XUMHH, OINPEAENsSeT KOJIMYECTBEHHBIC U
KauyeCTBEHHBIC XaPAKTEPUCTUKHU COJEPKaHUs, TOCIEeI0BATEIbHOCTh HW3YYCHHUS
XUMUU C Y4ETOM MEKITPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKU YI€OHOTO
mpoiiecca, BO3PACTHBIX OCOOCHHOCTEW 00yJaronuxcs, OonpeneseT BO3MOKHOCTU
npeaMeTa Uil peanu3aluu TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBarenbHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs, a
Tak)ke TpeOOoBaHUM K pe3ysibTaTaM OOydYeHUs] XUMHUH Ha ypOBHE IIeJiel U3ydeHUs
mpeaMeTa U OCHOBHBIX  BUJOB  Y4YEOHO-TIO3HABATEIBHOW  JCSATEIHHOCTU
00yJaromerocs o OCBOSHUIO Y4eOHOT'O COJICPKAHUS.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, €ro mpejacTaBICHUN O MaTEpPUAIILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (OopMUpPYEMbIE€ XUMHEW MpPEICTaBICHUS O B3aUMOIIPEBPAIICHUSX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHIeHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBON U KOJOTUYECKON OE30MMacCHOCTH, TPOOIIeM 3IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH  JUIsi  camMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0y4Jaromuxcsi, HAaBBIKOB HX CaMOCTOSITENIbHOM  y4eOHOM  JesTeNIbHOCTH,
OKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ACSITENbHOCTH;

3HAKOMUT CO CHeUU(UKON HAaydHOrO0 MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a Ha €IMHCTBO MPUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
HAy4YHbIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMUECKOE
00pa3oBaHUE 00yJAIOITUXCS.

JlanHble HampaBieHUs B OOyYE€HUH XHUMHUU OOECMEUMBAIOTCS CHELH(PHUKOMA
CoJepKaHusi  yuyeOHOro  MpeAMeTa, KOTOPBIA  ABIAETCS  MEJaroruyecku
a/IalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACIEHHOM 3Tare e
pa3BUTHS.



Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHCTEMbI TEPBOHAYAIBHBIX TMOHATANW XWMHH, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro mnojxoja Kk e€ uzydeHuro. ColepaHHUe CKIIQJbIBACTCSI U3 CHUCTEMBbI
MOHSITUHA O XUMHYECKOM BJIEMEHTE M BEIIECTBE M CUCTEMBbI ITOHATHUM O XMMUYECKOMN
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpraHHW30BaHbl 110 MPHUHITUITY
MOCJICIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUM
pPa3HOT0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TPEACTaBICHHN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKH
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEILHO OT OJTHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHHS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJTYYEHUS U3y4aeMbIX
BCILICCTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOW COCTABJIAIOIICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
€€ CUCTEMHOM NTPUPOAbI, IECHHOCTHOT'O OTHOIIICHUS K HAYYHOMY 3HAHHIO U METOJIaM
MO3HaHUS B Hayke. M3yueHne XMMHUU MNPOUCXOIUT C MPUBICUYCHUEM 3HAHUW W3
paHee M3Y4YEeHHBIX Y4eOHBIX mpeaMeToB: «Oxkpykawomuii Mupy, «buonorus. 57
KJjaccel» U «Du3mka. 7 Kjaccy.

[Ipy w3ydyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JEATEeIIbHOCTH YEJIOBEKAa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JTOCTYITHBIX
00001IIeHNIT MHUPOBO33PEHUYECKOTO XapakKTepa, s3bIKa HAyKH, B MPUOOIICHUH K
HAay4YHbIM METOJlaM NMO3HAHUs IPU U3YUYEHUH BEIIECTB U XMMHUUYECKUX PEAKIUH, B
dbopMUPOBAHUU Y PA3BUTUU MTO3HABATEIBLHBIX YMEHUM U UX MPUMEHEHUH B y4eOHO-
MO3HABATENbHON M y4eOHO-UCCE0BATEIbCKON AeATeIbHOCTH, OCBOCHUU MPABUII
0e301macHOro o0paIieHus ¢ BEIeCTBAMH B TOBCETHEBHOM KU3HU.

[Ipy n3ydeHUH XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS BaKHOE
3HAYEHUE MPUOOPEIIU TaKue 1eJd, KaK:

— (QopMmupoBaHUE WHTEIUICKTyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHNIO, COTPYJHUYECTBY, CAMOCTOATEIIBHOMY MPUHSITUIO PEUICHUN,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
oOy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHON JEATENbHOCTH, HAYYHBIM



METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCIOBHM, CITOCOOCTBYIONMUX MPUOOPETEHUIO 00YUIaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMUX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue o0meld (QYHKIMOHABHOM M  €CTeCTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUU OOBACHITH M OICHUBATH SIBJICHUSA
OKPY’KaIOIIET0 MHPA, UCIOJIb3Ysl 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YyYEHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B OBCEIHEBHOW KU3HU U TPYAOBOU
NesATEeIbHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TIyMaHUCTUYECKUX  OTHOIICHH,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUM MJis BBIPAOOTKH HSKOJOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIBHOCTH B IIEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPY’KAIOLIEH TPUPOTHOMN CPEBI;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS W HANPABICHHOCTU AAJIbHEHUIIIETO
o0y4eHHs.

OO11ee yucI0 4acoB, OTBEAEHHBIX IS U3yUEHUS XUMUU TI0 Y9eOHOMY IIaHy
B COUI ®I'BOY B/l «OpnéHok» Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl,
coctaBinsgeT 136 JacoB: B 8 kitacce — 68 yacoB (2 yaca B He/leN0), B 9 kiacce — 68
gyacoB (2 yaca B HEJEINIO).

COJIEP)KAHUE BOCIIUTATEJIBbHOM PABOThHI

8 KIIACC
ITaTpuoTn4yeckoe BOCIIUTAHUE:

- cnocoOcTBOBaTh  (OPMHUPOBAHHUIO Y  OOYYAKOIIUXCS  POCCUMCKOMN
IPKJIAHCKON HJACHTUYHOCTH 4Yepe3 MCTOPUUYECKHN KOHTEKCT (M3yueHHE BKJIaJa
poccuiickux yd€nbix: JJomonocoB M.B., Mennenees. JI.U. u T.1.;

~ CcIocoOCTBOBATh PA3BUTHIO UCTOPUYECKON MaMSATH: BKJIAJ] YIEHBIX XUMUKOB
B nobeny B Benukoit OTeuecTBeHHOM BOMHE;

~ CO3/1aBaTh YCJIOBHUS JJI1 Pa3BUTUSA MNPEACTABICHUNA O 3HAYCHUM HAYKU U
TEXHUKH B JKH3HH POCCHHMCKOTO OOINECTBa, TyMaHHUTAPHOM H COIHAIBHO
PKOHOMHYECKOM pa3Butum Poccum, obecnieuennu O0e3omacHOCTH Hapoaa Poccuu u
Poccwuiickoro rocynapcraa.

I'paknanckoe BocnmuTanme:

— cnoco0OCTBOBAThH BOCHHUTAHUIO coIajabHOM OTBETCTBEHHOCTHU y
00yJaroImMXxcs.
JlyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

— CcnocoOCTBOBaTh MPHOOIIEHUIO OOYYaKIIUXCS K  KYJbTYpHOMY |
HMCTOpUYECKOMY Hacieauto Poccuu.



IK0JOrHYeCKoe BOCIIUTAHHUE:

— CIOCOOCTBOBATh OCO3HAHHOMY ITOHUMAHHUIO OOYYAIOMIUMHUCS CBSI3H XUMHH C
IpUPOION, (HOPMHUPOBAHHUIO SKOJOTHUECCKON OTBETCTBEHHOCTH, MOJCIHPOBAHHIO
HKOJIOTUYECKUX MPOIIECCOB;

— €03/1aBaTh OJIATONPHUSATHBIC YCIOBHS ISl PA3BUTHS IICHHOCTHBIX OTHOIICHUH
K MPUPO/JIE KaK UICTOYHUKY KU3HU Ha 3emIie;

— (opmupoBaHME  IMETOCTHOTO  MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOM IMPAKTUKH.

TpynoBoe BocniuTaHue:

— €03/1aBaTh OJIATONPUSATHBIC YCIOBHS ISl Pa3BUTHS IICHHOCTHBIX OTHOIIECHUH
K 3HAaHMSIM KaK HWHTEJUICKTyaJIbHOMY pecypcy, oOecreunBaroniemMy Oyayiee
YeJI0BeKa, Kak Pe3ybTaTy KPOMOTIMBOTO, HO YBIIEKATSIIBHOTO YYCOHOTO TPY/Ia;

— MOJJepPKaTh YCTAaHOBKY OOYYArOIIUXCS Ha aKTUBHOE Y4YacTHE B PEIICHUH
NPaKTHYECKUX 3a7ad, OCO3HAHHMS BaXXHOCTH XHMHUYECKOTO OOpa3oBaHUS IS
yCHenHoH mpo¢GeCCHOHAIBHON JIEITEIIFHOCTH U B OBITY;

— Ccrmoco0CTBOBATH (hopMUPOBAHUIO TPY0BOI JTUCITUILIMHBI u
OTBETCTBEHHOCTH: (()OPMHUPOBAHNE KAYECTB (TOYHOCTh M aKKYPaTHOCTh B pacyeTax,
OTBETCTBEHHOCTh 3a pe3yJbTaT, yMEHHE paboTaTh B KOMaHJAE) B IIpolecce
KOJUICKTUBHOTO  PCIICHWS  TNPOM3BOJCTBCHHBIX  3aJlad, MPOCKTHPOBAHUS
TEXHOJIOTHYECKHX IMTPOIIECCOB, aHAIN3a OMIMOOK U UX TMOCICACTBUH.

— CO03/1aBaTh YCJIOBHS IS TPOQPOPHUEHTAITNH.

IcTeTHYECKOEe BOCTIUTAHUE:

— (opMHUPOBATH OCO3HAHUE CBS3U XUMHH C UCKYCCTBOM U TTPUPOJIOMN.
Du3nvecKoe BOCIUTAHUE

- (opMupOBaTH OCO3HAHHOCTH IIEHHOCTH 3I0pPOBOTO M Oe3omacHOro obOpasa
JKU3HU; YCBOSHHE IPaBWJI HHIAMBUIYAIPHOTO M KOJUICKTHBHOTO OE30I1aCHOTO
MIOBEJICHHS B UPE3BBIYANHBIX CUTYAIUIX, YTPOKAIOIINX KHU3HU U 3JI0POBBIO JIIOJICH;

~ CImocoOCTBOBaTh (POPMUPOBAHUIO 3IOPOBOTO OTHOILIEHUS K Y4eOHOMY
IPOIIECCY: NUHAMHYECKHUE IMay3bl (BKIIOUCHUE KOPOTKHX (PU3MUECKHX Pa3sMHUHOK
(MOTATMBaHMS, YIPaXKHEHUS JUIA TJ1a3, OCAHKW) TPH JITUTCIBHBIX BBIYUCICHUSX,
CMEHa JICSITCIIBHOCTHU (YepelOBaHUE YMCTBCHHOW HArpy3Kd C JIBUTATCIBHOU
aKTUBHOCTBIO (HAaIpuMep, pelieHue 3a1ad y JOCKHU C IMepeMeIIeHueM 0 Kiaccy),
podrIIaKTUKA TUIIOIMHAMHH.

IleHHOCTH HAYYHOTO MO3HAHUSI:

— CTUMYJHMPOBATh ITO3HABATEIbLHYIO MOTHBAIIUIO IITKOJILHUKOB

- ¢dopmupoBaTh y OOYYalOIIMXCS MHPOBO33PCHHE, COOTBETCTBYIOIICE
COBPEMCHHOMY ypPOBHIO pPa3BUTHS HAayKH H  OOIIECTBEHHOM IPAKTHKH
(hopmupoBaHre HABBIKOB HAYYHOI'O ITOIX0/a K PEIISHUIO 3a1a4, IEMOHCTPHUPOBATh
AJITOPUTMBI HAyYHOI'O ITO3HAHUS U MBIIIUICHHUS );

~ CcHocoOCTBOBAaTh OBJIAJACHUIO OOYYAIOIMIMMUCS IPOCTCHINMMU HaBBIKAMHU
WCCJIEIOBATENILCKOW ~ JIESITEIbBHOCTA B XOJ€  MPOBEACHUS  XUMHUYECKOTO
DKCIIEPUMEHTA M pCEIIeHUsS XHWMHYECKMX 3a7a4:. COCTaBJICHHE YpaBHCHHU



XUMHYECKUX pEeaKIMid, TPOBEACHUE MBICIEHHBIX OJKCIIEPUMEHTOB, aHAIU3 W
WHTEPIpETalns PEe3yiabTaTOB), 3HAKOMCTBO C METOJAAMH HAYYHOTO TIO3HAHUS
(MHIYKIHS ¥ IeTyKIWs, MOACIMPOBAHUE U aOCTparupoOBaHUE);

~ CO3/1aBaTh YCJIOBHS 7151 JOPMHUPOBAHUS y 00YUAIOMIUXCSI HAYYHOUN KYJIbTYpPhI
(cTpeMiieHHE K MUCTUHE W TOYHOCTH, YBOKCHHE K HAYYHBIM (paKTaM, KPUTUYECKOE
OTHOIIIEHNWE K HEHAYYHBIM YTBEPXKICHUSIM), Pa3BUTHE HAYYHOU STHUKH (KyIbTypa
IIUTUPOBAHUS M CCHUIOK, YECTHOCTh B MPEJCTABICHUU PE3yJIbTAaTOB, YBAXKEHUE K
IPUOPUTETY OTKPBITHH).

9 KIIACC
IMaTpuoTnyeckoe BOCIUTAHUE:

- cnocoOCTBOBaTh (POPMHPOBAHUIO POCCUHMCKON T'PaKIaHCKON MIACHTUYHOCTH
yepe3 wucropuueckui koHtekct (IICXD JI.M. MeHnneneeBa), COBpPEMEHHBIE
noctmxeHus (rpadgeH, NOIUMEpPbI), OOOpPOHHAs MPOMBIIUIEHHOCTH (KeBiap),
KyJbTypHOE Hacnenue Poccun

~ Ppa3BHUBaTh OCO3HAHHOE YBAXKECHHUE K MPOUUIOMY M HACTOAILIEMY POCCHICKON
XUMHYECKON HAyKH, IIEHHOCTHOE OTHOIIEHHWE K JOCTHKEHUSIM POCCUHCKHUX
XUMHKOB ¥ POCCUMCKOM XUMUYECKON MIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTUKEHUM
B JIPYTMX HayKax, TEXHOJOTHUSAX, cPepax AesTENbHOCTH;

~ COJZIEMCTBOBATH 3aKPEIVIEHUIO IPEACTABICHUN O 3HAYCHUU HAYKH U TEXHUKHU
B JKU3HH POCCUHCKOro O0IIeCTBa, T'YMAaHUTAPHOM M COLMAIBLHO-3KOHOMUYECKOM
pasButumn Poccuu, obecneuennn Oe3omacHocTn Hapona Poccum m Poccuiickoro
rocyaapcrna.

I'pa:xknanckoe BocmuTaHue:

~ CIMOCOOCTBOBATh BOCITUTAHUIO COITMATBHONW OTBETCTBEHHOCTH IIKOJIBHUKOB.
JIyXOBHO-HPaBCTBEHHOE BOCIIMTAHUE:

~ pacumpsTh BO3MOKHOCTH MPUOOIIECHUS OOYYarOMIMXCsl K KYyJIbTypHOMY U
UCTOPUYECKOMY Hacieauo Poccun.

IKOJIOTHYeCKOe BOCITUTAHHE:

~ OpPUEHTUPOBATH OOYYAIOIIUXCA HA COBPEMEHHYI0 CHUCTEMY HAaYy4YHBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOABI U
o0111ecTBa, MOHUMAHUSI XUMUH KaK cepbl YeIOBEUECKON A TENIbHOCTH;

~ cnocoOcTBOBaTh (OPMHUPOBAHUIO DKOJIOTMUYECKOM KYJIbTYpbl, MOHHUMaHUS
BIIMSHUS COLMAIBHO-JKOHOMHYECKHUX IMPOLECCOB Ha COCTOSHUE MPHUPOJHON U
COIMAIBHON CPEIbl, OCO3HAHMS TII00aTLHOTO XapaKTepa SKOJIOTHIECKUX TPOOIIEM.

~ CMOCcOOCTBOBATh OCO3HAHHOMY MOHUMAHHIO 00YYAIOMUMUCS CBSI3U XUMHH C
pUPOAOH, (HOPMUPOBAHHUIO DKOJOTHIECKON OTBETCTBEHHOCTH, MOJCIUPOBAHUIO
AKOJIOTHYECKUX MPOLIECCOB;

~ CO3/1aBaTh OJIATOTPUSITHBIC YCIOBUS JUIsl PA3BUTHSI IIEHHOCTHBIX OTHOIIIEHUHN
K MPUPOJE KaK UCTOUHUKY KU3HU Ha 3eMIIE;

- (QopMupoBaHuE  IEJIOCTHOTO  MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOILIECTBEHHOW MPAKTUKHU.

TpynoBoe Bocnuranue:



~ CMOCOOCTBOBAThH PA3BUTHIO YBAKEHHUS K TPYIY, PE3yJIbTaTaM TpyJa (CBOEro u
JIPYTHUX JTIOACH ), K TPYIOBBIM JIOCTHYKSHHSM CBOUX 3€MJISIKOB, POCCHUICKOTO Hapo/a,
KEJTaHWUS U CIIOCOOHOCTH K TBOPYECKOMY CO3HAATEILHOMY TPYAY B JOCTYITHBIX TIO
BO3PACTy COIHMAIBHO-TPYAOBBIX POJSX B XOJI€ PEIICHHS 3a1ad MPAKTUIECKOTO
IPUMEHEHUS;

~ cmocoOCTBOBATH PO OpUEHTAITUH.

JcTeTHYeCKOe BOCIIUTAHNE:

- QopMupOBaTh OCO3HAHHME CBA3M XHMHUHU C MCKYCCTBOM U TPHUPOAOA U
HAPOJHBIMU MPOMBICIIAMH.
du3nveckoe BOCIUTAHUE:

~ (QopMUpOBaTh OCO3HAHHOCThH ILIEHHOCTH 3JI0pOBOr0 M Oe3omacHoro obOpasa
KU3HHU, YCBOEHUE TNPABWJI HWHIUBUIYAIBHOTO W KOJUIEKTUBHOTO O€30MacHOro
MOBECHUS B UPE3BbIYANHBIX CUTYALIUSX, YTPOKAIOUIUX KU3HU U 3J0POBBIO JHOJIEH;

~ cmocoOCTBOBaTh (POPMUPOBAHUIO 370POBOTO OTHOIICHHS K Y4eOHOMY
MPOIIeCCY: NUHAMHYECKHUE May3bl (BKIIOUCHUE KOPOTKHX (DU3MUECKHX Pa3MUHOK
(moTATMBaHMS, YIPAKHEHUS IS TJ1a3, OCAHKW) TIPHU JITTUTEIHHBIX BBIYUCICHUSX,
CMEHa JICSITENIbHOCTH (YepelOBaHUE YMCTBEHHOW HArpy3Ku C JIBUTATEIBHON
AKTUBHOCTHIO (HAampuMep, pelieHue 3a1ad y JOCKH C IMepeMeIIeHueM 0 Kiaccy),
nporTaKTHKA TUTIOTMHAMHAH.

IleHHOCTH HAYYHOT0 IO3HAHMNS;

~  CTUMYJHMPOBATH MO3HABATEIBHYIO MOTUBAIIUIO IIKOJIHLHUKOB

- QopMupoBaTh Yy  y4YalllUXCi  MHPOBO33PEHHE,  COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyKH U  OOIIECTBEHHOW MPAKTUKU
(opMUpOBaHKE HABBIKOB HAYYHOTO MOIX0/1a K PELIEHHUIO 33]1a4, IEMOHCTPUPOBATh
QITOPUTMbI HAYYHOTO MTO3HAHUS U MBIIIICHUS );

~ CMOCOOCTBOBATh OBJIAJICHUIO MPOCTEHIIIMMU HABBIKAMH HCCIIEI0BATEIBCKON
NEATETLHOCTH B XOJI€ TPOBEACHHS XWMHUYECKOTO JKCIEPUMEHTA W PEIICHUS
XUMUYECKUX 3a/1a4: COCTaBJICHWE YPaBHEHUN XMMUUYECKHUX PEaKIMil, TPOBEICHUE
MBICJICHHBIX IKCIIEPUMEHTOB, aHAIN3 U WHTEPIPETAINSI PE3yTbTATOB), 3HAKOMCTBO
C METOJlaMH HAyYHOTO TO3HaHUA (MHAYKIUS W JEAyKIWs, MOJCITUPOBAHHE U
a0CcTparupoBaHue);

~ cO3/1aBaTh YCIOBHS s (HOPMUPOBAHKS HAYYHOW KyJIbTYpHI (CTpEMIICHUE K
WCTUHE W TOYHOCTH, YBOXKEHUE K HAYyYHBIM (paKkTaM, KPUTHYECKOE OTHOIICHUE K
HEHAYYHbIM YTBEPKICHUSIM), pa3BUTHUE HAYYHOU 3TUKH (KYJIbTypa HIUTUPOBAHUS U
CCBUIOK, YECTHOCTb B TIPEJICTABICHUU PE3YJbTATOB, YBAXKEHUE K MPUOPUTETY
OTKPBITHI).

PASBUTHUE ®YHKIIMOHAJIBHONH TPAMOTHOCTH B 8-9 KJIACCAX
CrmocoOHOCTh TIPUMEHSATH 3HAHWS B PEATbHBIX JKU3HEHHBIX CHUTYAIHSIX
SBISICTCSL  KJTFOYEBBIM  HaBBIKOM, OOECIICUMBAIONINM  YCIEITHYIO —aJIalTaIluio
BBIITYCKHUKOB K OBICTpO MeHstoueMycss Mupy. Pa3BuTue (QpyHKUIMOHAIBHOU
IPaMOTHOCTH Ha ypOKaX XMMUHU HAINpPaBIeHO Ha (pOpMUpOBaHUE YMEHUS IPUMEHSATD
XUMHUYECKUE 3HAHUA B peEaJbHBIX CHUTyallUsX, aHATU3UPOBATh HHGPOPMALMIO U



MpUHUMATh 000CHOBaHHbIE perieHus. OyHKIMOHANIbHAS TPAMOTHOCTh B XUMHH —
9TO HE TOJBKO 3HAHWUE HAYYHOW TEPMUHOJOTHH € COJEPKaHHUS Y4eOHOTO
Marepualia, HO U YMEHUE MPUMEHSTh 3TOT MaTepuall B Pa3IMUHbIX KU3HEHHBIX U
po(eCCUOHANILHBIX CUTYAITUSX.

dopmupoBanue GyHKIIMOHATHLHOW TPAMOTHOCTH OCYIIECTBIISIETCS HA YPOKaxX
XUMUH KaK B paMKaxX U3y4aeMbIX TeM, TaK U B peKUME 0000IICHUS U 3aKPETUICHHS,
B [IPOLIECCE PEUICHUS 33]1a4 U IPOBEACHUS SKCIIEPUMEHTOB.

Takoil moaX0 ] MO3BOJISIET CTUMYJIUPOBATh YUEHUKOB K CAMOCTOSTEIILHOMY
NMouCcKy UHGOpPMAIUU U €€ aHAIU3Y, Pa3BUBATh KPUTHUYECKOE MBIIIJICHUE U HABBIKU
pelIeHns] BOZHUKAIOIINX MPOoOIeM.

NunuBuayanbHble, TO3HABaTelbHBIE M TBOPUYECKHE  MOTPEOHOCTHU
IIKOJIbHUKOB PEAM3YIOTCS Yepe3 MPOEKTHO-UCCIEI0BATEIBCKYIO JESITEIbHOCTD,
KOTOpasi HalpaBlieHa Ha BBIPAOOTKY CaMOCTOSITEJIBHBIX HCCIIEI0BATEIBCKUX
YMEHUH U SBIISETCS OJHUM M3 METOJIOB PA3BUBAIOIIETO O0YUYEHUSI.

PazButne (pyHKIIMOHAIBHON rpaMOTHOCTH Ha ypokax xumuu B COII B/ILL
«OpN€HOK» C  BpPEMEHHBIM  YYEHHYECKMM  KOJUIGKTUBOM B  YCJIOBHSAX
KPaTKOCPOYHOCTH OOYUEHHSI OCYIIECTBIISIETCS TIPU TOMOIIIH:

— WHTEPAKTUBHBIX METOJIOB OOydYeHHS (JAMCKYCCHUM, JTaOOpaTopHbIe PabOTHI,
poJIeBblE€ WIPbl WM TPYIIOBBIE MPOEKThI, CIOCOOCTBYIOIIUX AKTUBHOMY
BOBJICUCHUIO yUAIIUXCS B y4€OHBIN MTPpoIIeCC).

— MEXIPEAMETHBIX CBS3EH;

— WUIPOBBIX TEXHOJIOTHUU;

— TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4, HANpPAaBICHHBIX Ha BbBIABICHUE
XUMHUYECKON CYIIHOCTU OOBEKTOB MPHUPOJbI, MPOU3BOJCTBA U ObITA, C KOTOPHIMU
YeJI0BEK B3aMMOJICHCTBYET B MPOIECCE MPAKTUUCCKON IeATeIbHOCTH;

— CHUTYallMOHHBIX 33Ja4, NOMOTAIOLIUX YYEHUKY IOCJIEI0BATEIIBHO OCBOUTH
MHTEJUIEKTYyallbHbIE IEHCTBUS B Iipoliecce 00paboTku nHdopmaluu (03HaKOMIIEHHE
— TMOHWMAaHWE — aHaJU3 — CHHTE3 — OIleHKa). HeoOXoauMbIii 3JIeMEHT —
MOCTaHOBKA MTPOOJIEMHOTO BOTIPOCA, BHI3BIBAIOIIETO Y YYCHUKA HHTEPEC U JKEIIAaHUE
HaWTH HA HETO OTBET.

— AKTUBHOE UCIOJb30BaHUE MPOOJIEMHBIX 3aIaHUI HA ypOKax.



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHsiTHe 0 MeTojax Mo3HAaHMS B XUMHUM. YUCThIE BElIECTBA U CMECH.
CriocoObI pa3esieHusi CMECeil.

ATOMBI ¥ MOJIEKYJIbl. XUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aeMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BewlecTB. OTHOCHUTENbHAsA aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJSIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3anmMocBsA3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€IuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHECHUM.

Ou3NYecKue U XUMUUYECKUE ABJICHUSI. XUMHUYECKasl peakius U €€ MpUu3HaKU.
3aKOH COXpaHEHHS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTUHEHNUS, Pa3I0KECHUSI, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujiaMu paboThl B JIAOOpAaTOpPUH U
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUEHUE U OINHMCAHUE
bu3nuecKkux CBOMCTB 00pa3l0oB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
bu3nueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (pas3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapuisi, pa3ioKEeHHE THIPOKCH]IA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkele3a ¢ pacTBopom conu meau (II),
U3y4YeHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BhITIAPUBAHUE, AUCTHILIIAIMS, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPEHHOU
coiid, HaOJMIOJEHWE U  ONHCAHWE  PEe3yJbTaTOB  MPOBEJCHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJENEd MOJIEKYII
(IIapOCTEPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopox — 351€MEHT U IIPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MHpUpoe, (U3MUYEecKHe M XUMHUYECKUE
cBoiictBa (peakiuu ropeHus). Oxcupapl. Ilpumenenuwe xkuciaopoga. CrocoObl
MOJIyYeHHUs] KUciopoda B JjabopaTopud W HpoMmbllUieHHOCTH. Kpyrosopor
KHciopoaa B mpupojie. O30H — aioTpoIriHasi Moau(UKaIus KUCIopoa.

TemnoBoit »hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.



Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpupoJe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOORI ToTydeHust. Kucmotsl
Y COJIH.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPAaBHECHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HacebleHnnsle M1 HEHACBIIIEHHBIE PAaCcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTBOpOB B IpupoZi€ M B KU3HU 4esioBeKa. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusumyeckue © XUMUYECKUE
CBOMCTBA OKCHUOB. [lorydeHrne OKCUI0B.

OcnoBanusa. Kiaccupukanus ocHOBaHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKME U XMMHUYECKUE CBOMCTBA
ocHoBaHuM. [loryuenne ocHOBaHMM.

Kucnote. Knaccudukarnus kucnor. Homenkmarypa kucinor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimoB H. H. bekerosa.
[lonyueHnne KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tosyuenue conen.

['eneTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOpOJa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HU3YYEHUE CBOWCTB KHUCIOpOAa, HaOJo/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HMKHOBEHUS U
IpeKpaleHus TopeHus (1moxapa), 03HaKOMJICHHE C 00pa3iaMi OKCHIOB U OIICAaHHE
UX CBOICTB, IMOJIyu€HHUE, COOHMpaHue, pacro3HaBaHHE W H3yUYEHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcugoM meau (II) (BozmoxxHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00Pa3II0B BEIIECCTB KOJIMUYESCTBOM
1 Monp, uccrenoBaHME OCOOCHHOCTEH pacTBOPEHHUS] BELIECTB C Pa3IUYHON
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MAacCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJBI C METaNIaMU (HATpHEM H
KaJibliieM) (BO3MOXXHO HMCIOJIb30BAaHUE BHJAEOMATEpPUAJIOB), HCCIEIOBAHUE
00pa31oB HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpacKH MHAMKATOPOB B pACTBOPAX KUCIIOT U IIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUS
okcuna meau (II) ¢ pacTBopoM CepHOM KUCIIOTHI, KUCJIOT ¢ METallJIaMU, PEeaKIUi
HEUTpaNU3aluy, IMOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJIHOTO
MeTaJijla IPYyTrUM U3 PACTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxxHenme KJI1accel HEOPTaHUYECKUX COCUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
yaemMenToB JI. U. MengesneeBa. CtpoeHne aroMoB. XMMHYECKasl CBSI3b.
OKuCANTEILHO-BOCCTAHOBUTEILHbIE PEAKIIMHU



[lepBble TOMBITKM KJAacCU(PUKAMKU XUMUYECKHX dJeMeHTOB. [lonsitue o
IPYINIAax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJTOYHO3EMENIbHBIE METAILIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCUIBI
Y TUJIPOKCHU/IBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
U. Menneneea. KopoTkonepuoanas u qiuuHHONIEproaHas popmel [lepuonnueckoi
cucrembl xummyeckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB  TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TpyNIaM U Nepuoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKHUX
QJIEMEHTOB Ul pa3BuTUA Hayku U npaktuku. [[. WM. MenneneeB — yuéHbli u
IPaKIaHUH.

Xumuueckass cBs3b. KoBajieHTHas (MoJisipHass M HENOJSpHAas) CBS3b.
ONEeKTPOOTPULATENBHOCTh XUMUYECKHUX IIEMEHTOB. VIOHHAs CBSI3b.

Crenenb  okucieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Iponiecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHWHKA C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mescnpeomemnmnbnie ceasu

Peanmu3anus MeXnpeagMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHU B 8 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIMIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTIEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUSA: Hay4YHBIA (PakT, THUMOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIUIHOCTh, HAOIIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@duznka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, U30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, 00BEM,
arperaTHO€ COCTOSIHME BeIleCTBa, Tra3, (U3MUYECKUE BEJIMYUHBI, €IUHUILIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
VICKOIIa€MBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC



BeuecTBo M XUMHYECKasl peaKkus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KNS, Kb U UX COCAUHEHNN
B COOTBETCTBUM C IIOJIOKEHUMEM DJJEeMEHTOB B llepuonnueckon cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BelleCcTBAa: BHUABl XWMHYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pEmETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHE
CBOMCTBA BECIIECTB, OTHOCAIIMXCS K Pa3jIU4HbBIM KJaccaM HEOPraHWYECKHX
COCIMHEHH, TCHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUUecKUX peakuil o pa3IMuHbIM MPU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTETEHEW OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[TonsiTue o ckopoctu xumudeckoil peakuuu. [lonsitue 00 0OpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHEe O rOMOreHHBIX M TeTePOT€HHBIX
peakuusax. [lonsatue o xaramuse. [lonsaTue 0 XUMU4YeCKOM paBHOBeCUU. PaKTOPBHI,
BIMAIOIIAE HAa CKOPOCTb XHMHMYECKOW PEAaKIMM M II0JO0KEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCINTENTFHO-BOCCTAHOBUTEIBHBIC ~ pPEaKIMU,  JJIEKTPOHHBIA  OamaHc
OKHCJIUTEIIHbHO-BOCCTAHOBUTEIPHON  PEaKIIHH. CocraBiieHne  ypaBHEHUH

OKHCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAaKIMl €  HCIOIB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Kartnonsl, annonsl. MeXxaHU3M IHCCOLMALMU BEIIECTB C Pa3JIMYHBIMA BUIAMU
xumu4deckoi cBsizu. Crenens auccorranuy. CUIbHBIE U ClIa0ble AJIEKTPOJIUTHIL.

Peakinu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAlUEHHbIE HMOHHBIE YypaBHEHUsA peakuumid. CBoiicTBa KHUCIOT,
OCHOBaHUH U COJIeH B CBETE MPEJICTABICHUI 00 3JIEKTPOIUTHUECKON TUCCOIHAIINH.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHATHE O THApONIM3E COMNEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(x10pHuaa HATpUS ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakLUu OT
BO3JCICTBUS  pa3iM4YHbIX (PAKTOPOB, HCCIEIOBAaHUE  DIIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, MPOIECCA TUCCOIMAIIMU KUCIIOT, HIEN0Yel U coliel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MAaTEpPUAIOB), IPOBEJECHHUE OIBITOB, HWLIIOCTPUPYIOIIHUX
OpU3HAKKW TPOTEKAaHUS peakluuii HOHHOrOo oOMeHa (oOpa3oBaHHE OCAJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU PA3I0KEHUs,



COEIMHEHMsI), PpACIO3HABAaHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOIUIBIO
KAuECTBEHHBIX PEAaKIMil Ha HOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/ibl 1 MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (HU3MUEeCKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIECHCTBHE
C MeTajulaMH, HEMETaUlaMH, IIeraodaMu). XjaopoBoaopond. CoisHasg KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJy4eHUE, IMpUMEHeHue. JlencrBue xjaopa W
XJIOPOBOAOPOJa HA OPraHU3M 4YeloBeKa. BaxkHelre XJI10puIbl U UX HAXOKICHHE B
npupoe.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHH okucieHus. CTpoeHue u (Pu3nyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAU(GUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYECKue U XUMUYECKHE CBOMCTBA (0011IMe KaK MpeCTaBUTENs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JieXkKallie B OCHOBE
MIPOMBITIIUIEHHOTO CIoco0a TMOJTy4YeHus CepHOW KucaoThl. [IpuMeHeHue cepHou
kucaoTbl. COJM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyib(haT-HOH.
Haxoxnenue ceppl M €€ COCOQMHEHUN B NPUPOJEC. XHUMHUYECKOE 3arpsi3HEHUE
OKpY’Kalollle Cpeibl COEIMHEHUSIMU Cepbl (KUCIOTHBIE [OXIH, 3arpsi3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHHUS.

OO0mmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHbIE CTENIEHU OKUCIECHMS. A30T, paCOpPOCTPAHEHUE B NPUPOJE,
busnueckue u xumMrueckue cBoicta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nuecKkue 1 XuMUYECKHUE CBOMCTBA, MOJyuyeHue u npuMeHeHue. Conu aMMOHUS,
uX (pU3NYECKUEe U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MoJlyuyeHue, (Pu3nueckue M XUMHUYECKUe
cBOiicTBa (0OLIME KaK TMPEACTaBUTENs Kjacca KUCIOT U CHEIU(pUYECKHE).
Hcrnonp30BaHne HUTPATOB U COJICH aMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHWMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpellbl COETMHEHHUSIMU a30Ta (KHCIOTHBIE
JOXKIM, 3arps3HEHHE BO31ayXa, MOYBbl M BOAOEMOB). docdop, amIoTpOINHbIE
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckne M XUMHYECKUE CBOUMCTBA, MOJyUYCHHE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATBbHBIX YAOOPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIIEHUS. Y TJIepOo, AJTIOTPOIHbIE MOIU(DHUKAIINY,
pacnpocTpaHeHue B Npupoje, Gu3nueckue U XUMUUECKHe CBOMCTBA. AJcopOrus.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, uUx (usmdyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYYEHHUE U
IpUMEHEHHE. DKOJIOTHYECKUE MpoOJeMbl, CBSI3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUSI KJIMMAaTa, MapHUKOBBIA d(dekT. YrompHas
KACIOTa U €€ CoNd, UX (PU3NUYECKHEe W XUMHUYECKHE CBOMCTBA, MOJyuY€HUE U



npumeHenue. KadectBeHHass peakiuss Ha KapOoHaT-woHbI. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJIEHHOCTH U CETbCKOM XO3A1CTBE.

[lepBoHayanbHbIEe TOHATHSA 00 OPraHMYECKUX BEUIECTBAX KaK O COCIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuposnHble HMCTOUYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OeNKax, yrieBojgax — U ux
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPTaHWYECKUX COCAMHECHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHeHnue. CoeMHeHHs KpeMHUS B nipupojie. O01me npeacTaBieHus 00 OKCHIE
kpeMuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJb30BAHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelie cTpouTeNbHbIe MaTepualibl: KEpamHuKa, CTEKJIO,
IIEMEHT, OeToH, >kene300eToH. [IpobOmeMbr 0€30macHOTO  MCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I[0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBEJICHNE KAaUeCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karouie (QU3NYECKUe M XUMHUYECKHE CBOWMCTBA
TaJIOTEHOB M WX COEAMHEHMH (BO3MOXXHO HCIOJIb30BAaHHE BUJIEOMATEPHAIIOB),
03HAKOMJIEHHE C 00pa3IaMH XJIOPUIO0B (raJOTeHHI0B), 03HAKOMJICHHE ¢ oOpa3iiaMu
ceppl M €€ COEOUHEHUAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
HaOII0IeHUE TIpoIiecca OOYTIIMBAaHMsI caxapa Mo ACHCTBHEM KOHIICHTPUPOBAHHON
CEPHOM KHUCIJIOThI, U3yYEHNE XUMHUYECKUX CBOMCTB pa30aBII€HHON CEPHON KUCIIOTHI,
IIpOBEJICHNE KaUYeCTBEHHON peaklny Ha CyIb(haT-uoH U HAOII0eHNe TpU3HaKa eé
IpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWCTBaMHU a3oTa, ¢ochopa u Hux
coeMHEHUI (BO3MOXKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3laMu a30THBIX
u (GochopHBIX YyI0OpeHUi, TOIyYeHHE, COOMpaHKe, PACIIO3HABAHUE W HM3yUYCHUE
CBOICTB amMMHaka, NpPOBEJCHHE KAaYeCTBEHHbIX pEaKklUWid Ha HOH aMMOHHUA U
docar-uoH W U3yUYEHHE TPU3HAKOB HX MPOTEKAHUSA, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeJbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHATIOB), H3Y4YEHHE MOJeNIed KPUCTAIMYECKUX pEIIETOK aiMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C IPOIECCOM aJICOPOIMU PACTBOPEHHBIX
BEIIECTB AKTHBHUPOBAHHBIM YTIJIEM W YCTPOWCTBOM MPOTHBOras3a, IMOIYYCHHE,
coOupaHue, pacrio3HaBaHUE U M3YYEHHE CBOWCTB YIJIEKHUCIIOTO Ta3a, MPOBEACHHE
KauyeCTBEHHBIX PEakIii Ha KapOOHAT U CUJIMKAT-HOHBI U U3yYeHUE MPU3HAKOB MX
NPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHUIUKATHOM MPOMBIIUICHHOCTH,
pelIeHrne PKCIEPUMEHTAIbHBIX 337ad Mo Teme «Bakueime HeMeTamisl U UX
COCTUHEHUS.

MeTayibl M MX COeTMHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepmommyeckor cucreMe XuMUYECKMX 3ieMeHToB [J[. U.
MenpeneeBa u crpoenust aToMoB. CTpoeHHE METaJUIoB. MeTtamindyeckasi CBsi3b U



METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUH  pAl
HaIpspDKEeHUN MeTauioB. PU3NYecKre U XMMUYECKHE CBOWCTBa MeTaiioB. O0mue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3WHM METauioB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOopposun. CIiiaBhl (CTalb, YyT'YH, TIOPATIOMUHIHN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBITIUICHHOCTH.

[Ilenounsie meTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuiabl u
TUAPOKCUIBI HATpus W Kanus. [IpuMeHeHue WIENOYHBIX METAUIOB M HX
COCIMHEHUMN.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHUii M KaJblMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe XumMruueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B IIpupoe. PU3NUECKHE U XUMUYECKUE CBOMCTBA MAarHus U
KaJblusl. BaxkHeiiine coeJuHeHns! KanbIus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue atoMa, HaxoKaeHUE B mpupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHAA U THAPOKCH]IA
AJIOMUHUSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXIEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METalIoB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE PE3yJbTaTOB  KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHUE BHUIACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIIMi HA HOHBI: MarHus, KaJlbI1sl, aTFOMUHUS, ITMHKA, xkenne3a (1)
u xenesa (III), menu (II), HaGmromeHNE M OMHMCAHHE IPOIECCOB OKPAIIMBAHUS
MJJaMEHH MOHAaMU HATpus, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB IUAPOKCH A ATTFOMUHHUS U
TUJIPOKCUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaKWIIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. besomacHoe
UCII0JIb30BAaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momolinps npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas AOoMyCcTUMast
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiieM.



Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemnmnbnie ceasu

Peanuzamus MeXmpeaMeTHBIX CBS3€H NMpU W3YYeHUHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4dHbIH (pakT, rumores3a, 3aKoH,
TEOpUs, aHallu3, CHUHTE3, KiacCUpUKALMSA, MNEPUOAUYHOCTh, HAONIIOJCHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIENb, SBIICHHE, IAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

®duszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOTIbI,
PaOaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECCKUH 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNIECCKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEIWYUHBI, €AMHUIIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE
MCKOIIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIBHON JEATENBHOCTH B COOTBETCTBHH C TPAJIULIMOHHBIMH POCCHUICKUMU
COLIMOKYJIbTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATBIMU B
oOliecTBe MpaBUjIaMHM M HOPMamMH TOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMAIM3AIMH 00YYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPaKalOT  TOTOBHOCTh  OOYy4aroLIUXCs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTUBHBIX IEHHOCTHBIX OpPHEHTALUH MU
paciIMpeHe ONbITa ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOLIEHUSI K OTEUECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHHUS XWMHYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OO0IIeCTBa, CIOCOOHOCTH BIA/ETh JOCTOBEPHOW HMHQOpMAIHE O
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEACTABICHUS] O COLMAIBHBIX HOPMax MW MPaBUIAX MEXKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
II0JIE3HOH, y4EOHOUCCIIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONl COBMECTHOH JAESITENBbHOCTH IPU BBINOJIHEHUU
y4eOHBIX, IO3HABATEIbHBIX 337a4, BBIIOJIHEHUH XHUMHUYECKHX SKCIEPHMEHTOB,
CO3/1aHUH Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B MPOILECCE ATOM yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
U TOCTYNKU CBOMX TOBApHINEH C MO3UIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUYECKHE MPEICTABIECHUS O BELIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M COCTABJISIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIHOCTH HAay4YHOM KapTHUHBI MHpA, NMPEACTABIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HAa MOJyYE€HUE HOBBIX 3HAHWH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHs HAO0JIIOJaeMbIX IPOLECCOB U SIBJICHUM,
NI03HABATEJIbHON, MHPOPMAIMOHHON W YHUTATEIbCKOM KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITENIBHOM pabOThl C Y4e€OHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATYPOU, JIOCTYNHBIMH TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHMIO, JTI0003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K €aMOOOpa30BaHMIO, MPOEKTHOM H  HCCIEeI0BATEIbCKON



JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIlpaBIEHHOCTH U YpOBHS OOydeHHUs B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAaHUE LEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3[I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HH, OCO3HAHWE MOCIEACTBHHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTU COOJIO/ICHUS TIpaBUJ OE30MAaCHOCTH TMpU  OOpaIieHuH ¢
XMMHYECKUMH BELLIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPAKTUUECKOMY M3YUYEHUIO Npodeccuil U Tpyia pa3iudyHoro poja,
YBa)XEHUE K TPYly U pe3yibTaTaM TPYA0BOH JEATEIBHOCTH, B TOM UHCIIE HA OCHOBE
OPUMEHEHHs  MNPEAMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM  BBIOOD
UHIMBUIYAJIIbHON TPAEKTOPUU MPOJOJKEHUS 00pa30BaHuUs C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHENTHON TPOo(HEeCCUOHATFHON JesSTEIFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKH LIeNIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, NOHUMAHUE LEHHOCTH 3J0pPOBOIO H
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE LEHHOCTU COOJIIOJCHUS
IpaBHJI OE30MIACHOTO MOBEICHUS IIpU paboTe ¢ BELUIECTBAMHU, & TAKXKE B CUTyalUsX,
YTPOKAIOLIUX 3I0POBBIO U )KU3HU JIFOJIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJIydaeMble MPU M3YYEHUU XUMMH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKaIOIEH NMPUPOAHON CpeaoH, Uil OBBILIEHMS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HaHHs TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pEeUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHSI PyYKOBOJCTBOBAaTbCS UM B IO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATH (3aKOH, TEOPHUSI, TPUHLIHII,
runore3a, ¢akT, CHUCTEeMa, IMpoIecC, OSKCHEPUMEHT U Jpyroe.), KOTOphIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAY4YHBIX Y4YEOHBIX IpEeIMETax M IO3BOJIIOT Ha
OCHOBE 3HAaHUU U3 ATHX NPEAMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAayYHOW KapTHMHE MHpa, U YHUBEpCAJIbHbIE yueOHbIEC AeUCTBUS (II03HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble oOecreunBaloT (OpMHPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue aeicTBus:

YMEHUS HCMOJb30BATh NPHUEMBI JIOTHUECKOTO MBIIIJIEHUSI NPU OCBOEHUU
3HAHMI: PacCKpbIBaTh CMBICI XMUMHUYECKUX MOHATHI (BBIIEIATH UX XapaKTEpHbIC



NpU3HAKW, YCTAHABIMBATh B3aWMOCBSI3b C JPYTMMH TOHSTHUSMH), WCIIOJIB30BATh
MOHATHUS 711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIACCH(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHUECKHUE PACCYXKICHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, TIO AaHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TPUMEHITH B TIPOIECCE IMIO3HAHWS TOHATUS (MPEIMETHBIE U
MeTanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, UCTIOIh3yEeMble B XUMUH,
peoOpa3oBEIBAThH MIMPOKO MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEACTABICHUS —
XUMHYECKH 3HAK (CHMBOJ DJJIEMEHTa), XUMHUYecKkas QopMmMyla W ypaBHCHHE
XUMHYECKON PEaKINK — MPU PEIIeHuH y4eOHO-TI03HABATEIbHBIX 33/a4, ¢ y4ETOM
ATUX MOJENBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKH U3y4aeMbIX 00BbEKTOB — XUMHUYECKHUX BEIICCTB U XMMHYCCKUX PCaKIIHH,
BBISIBIIAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3YIAEMBIX MPOIECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHUE HCIIOIh30BaTh TOCTABJICHHBIE BOIMPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHWUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO MIPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpPETEHNE OMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMN W TPOBEIACHHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOJIOM Ipollecca,
CaMOCTOSITENILHO MTPOTHO3UPOBATH €ro pe3ysbTar, (GopMyIHpoBaTh 0000IIEHUS U
BBIBOJIBI TI0 pPe3yJbTaTaM MPOBEAEHHOTO OIbBITA, UCCICTOBAHMSI, COCTABIATh OTUET
0 MpoJieIaHHOM paboTe.

Pa6ora ¢ undpopmaunmeii:

YMEHHE BHIOMpaTh, aHATM3UPOBATH M WHTEPIPETHPOBATH HH(OPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOJTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaAy4HO-TIOMYJIIpHAs JUTEparypa XHUMHUYECKOTO COJACpP)KaHUS, CIPaABOYHBIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

yMEHUE TPUMEHSATh Pa3IUYHbIe METOJBI U 3alpPOCHl NPU TOUCKE M O0TOOpE
uH(OpPMAIIUU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TI03HABATEIBHBIX 3a7a4 ONPENCIEHHOTO THUITA, TPUOOPETEHUE OMBITA B
o0nacT WCHONB30BaHUS HWHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJTbTYpOH aKTUBHOTO MCIIOJIH30BAHMS PA3TTUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BHIOUPATh ONTHUMANBHYIO (hOpMYy MpecTaBlieHUsT HHPOPMAIUH 1
WUTIOCTPUPOBATh pEIIacMble 3aJaddl HECIOXHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAIW3MPOBaTh B Ipolecce Yy4eOHOH W
WCCIIEIOBATEILCKON JEATEILHOCTH MH(POPMAIIUIO O BIUSHUUA MPOMBIIUICHHOCTH,
CEIBCKOTO XO3SHUCTBA W TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOMEH TPUPOTHOU
CpEIIbL.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe NeiCTBUS:



YMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) IO CYILIECTBY
obcyxmaemMoii TeMbl, (OPMYJIHPOBATH CBOM TPEIJIOKEHHUS OTHOCUTEIHHO
BBITIOJIHEHUS PEIJIOKEHHOMN 3a/1a4H;

YMEHUS  NOPEACTABIATH  MOJYYEHHBIE  PE3yJbTaThl  [MO3HABATEIIBHOMN
JNESATEIbHOCTH B YCTHBIX M IIHCBMEHHBIX TEKCTaX; JEJaTh IPE3CHTALUI0
PE3YJIBTATOB BBHITIOJHEHUS XMUMHYECKOTO AKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIbITa,
JabopaTopHO# pabOTHI MO MCCICOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMEHUsI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MIO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICUCTBHM, OINPENCICHUE KPUTECPUEB IO OILEHKE KAadyecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHUE CaMOCTOATENBHO OIPEICIATh LEIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTh, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
[M03HABATEIbHBIX 33J1a4, CAMOCTOSTEIIbBHO COCTABJATh WIIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 33aJaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LEIH, YMEHUE
WCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanpbHOl pabouell MporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI
JNEUCTBUN, crHenupuIecKue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsIX.

K xonIy oOyuenus B 8 kj1acce nmpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

—PacKpbIBaThb CMBICII OCHOBHBIX XHMHWYECKHX MOHSATHM: aTOM, MOJIEKYJIa,
XUMUYECKUN 3JIEMEHT, ITPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, CMECH (OTHOPOIHAS
Y HEOJHOPO/IHAs ), BAJICHTHOCTb, OTHOCUTENIbHASI aTOMHAsl U MOJIEKYJIspHasi Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JOJISI XWMHYECKOTO
AJIIEMEHTa B COEIMHEHHH, MOJSIPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHUS, XUMHUYECKas  peakuus,
KJaccu(ukanus peakiui: peakiuy COeIUHEHMS, PEaKUU pa3lIoKEeHUs, peakluu
3aMEIleHUs], PeaKluu OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEIJI0BOU
s ekt peakiuu, SIpPO aToMa, SJISKTPOHHBIA CJIOM aToma, aTOMHas OpOWTalb,
paauyc atoMa, XMMUYECKasi CBS3b, MOJISIPHAS M HEMOJIApHAsl KOBAJEHTHas CBS3b,
WOHHAsl CBf3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOp, MaccoBas [JO0Js BELIECTBA
(IpolLieHTHAs1 KOHILIEHTpAIusi) B paCTBOPE;



—WUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMHYECKHMX TOHATHM W
IPUMEHSATH 3TH MNOHITHS NPU ONMMCAHUU BELIECTB U UX MPEBPALICHUM;

~HUCTOJIb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTaBIICHUSI (POPMYJTT BEILIECTB
Y YPAaBHEHUMN XUMUYECKUX PEAKIINM;

—OIpPEAENATh BAJICHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHMSIX,
CTENEeHb OKHCICHUS AJIEMEHTOB B OWHAPHBIX COCAMHEHUSAX, NPUHAJJICKHOCTDH
BEIIECTB K OINpeACNEHHOMY KJIacCcy COeIUHEHHH 1o ¢opMyiiaM, BUJ XUMUYECKON
CBsI3M (KOBAJICHTHAs U MOHHAs) B HEOPIrAHUYECKUX COEANHEHUSX;

-packpbiBaTh cMmbichn [lepuommnueckoro 3akona JI. WM. Mengeneea:
JEMOHCTPHUPOBATh IOHUMAHUE [TEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
JIEMEHTOB OT MX IOJIOKEHUA B Ilepuonnueckoll cucreMe, 3aKOHOB COXPAaHEHUs
MaccChl BEIIECTB, IIOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIDHOTO YYE€HUS, 3aKOHA
ABorazpo;

-ONHUChIBaTh W XapakTepus3oBaTh Tabmumunyio ¢opmy Ilepuoamueckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noxarpymnma (A-
rpynna)» u «mobouyHas noarpymnmna (b-rpymma)», maneie u 60JbllIMe MEPUOJBI,
COOTHOCUTH 0003HaUEHUs, KOTOphIe MMetoTcs B Tabmuie «llepuonnyeckas cucrema
XuMH4YecKux dneMeHToB [[. M. MenneneeBa» ¢ 4YHMCIIOBBIMM XapaKTEPUCTUKAMMU
CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOliee Yucio
AIIEKTPOHOB U PACHIPEAEIEHUE UX IO JIEKTPOHHBIM CIIOSIM);

—KJacCU(PUUMPOBATh XMUMHUECKHUE DSJIEMEHTHI, HEOPraHMYECKHUE BEILECTBa,
XMMHMUYECKHE peaKuu (10 YUCIy U COCTaBy YYaCTBYIOLIUX B PEAKIIMU BEILECTB, IO
TerioBoMy b Pexry);

—XapaKTepHu3oBaTh (ONUCHIBATH) OOLIME XUMHYECKHE CBOWCTBA BEILECTB
pa3IMYHBIX KJIACCOB, IOATBEpPXKAAasi ONMCAHUE NPHUMEPAMU  MOJEKYJISPHBIX
YPaBHEHUI COOTBETCTBYIOINUX XUMUYECKUX PEAKIINIA;

—~IIPOrHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTM NPOTEKaHUS XMMHYECKHX IPEBPALICHUN B pa3IMYHBIX
YCIIOBHSIX;

—BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COSAUHEHHS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOPE, NMPOBOJAUTH PACUETHI M0 YPABHEHHIO XWMHYECKOU
peakuuu;

—IIPUMEHATH OCHOBHBIEC OIIEPALlMM MBICIUTEIBHOU NEATEIBHOCTH — aHAINA3 U
CUHTE3, CPaBHEHME, 000OIIEHNE, CUCTEMATU3aLMI0, KIaCCU(UKAINIO, BbISIBICHHUE
IIPUYUHHO-CIIEICTBEHHBIX CBA3EU — I U3Y4YCHUS CBOMCTB BELIECTB U XUMUYECKHUX
peakuuii, eCTECTBEHHO-HAYyYHbIE METOJ/bl MO3HAHWs — HAOIIOJEHHUE, W3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIN);

—CJIEJIOBaTh IIpaBWJIaM IOJb30BaHUS XUMUYECKON MOCYAON U J1aOOPaTOPHBIM
o0opy/IOBaHKEM, a TaK)Ke IpaBUiiaM OOpaIleHHsl ¢ BEeIIeCTBaMU B COOTBETCTBUU C
UHCTPYKUUSAMU [0 BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OINBITOB IO
MOJIYYCHUIO W COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJAOPOJAa W KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIIEHHOW MAacCOBOW J0JIEM PacTBOPEHHOIO



BEILIECTBA, IUIAHUPOBaTh U MPOBOAUTH XUMHUYECKHE JKCIIEPUMEHTHI IO
pacno3HaBaHMIO PACTBOPOB LIEJIOUYEH U KUCIIOT C MOMOUIbIO HHANKATOPOB (JIAKMYC,
benondranen, METHIOPAHK U JPYTHE).

-K koHiy oOydenus B 9 kj1acce mpeaMeTHbIC PE3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIINXCSl YMEHUM:

—PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUN AIIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHUYECKas
peakiysi, XMuMUYecKasl CBsA3b, TEIIOBOM 3PHEKT peakinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIIEKTPOJIUTHYECKAS JUCCOLMALINS,
peakiy MOHHOTO OOMEHa, KaTajau3aTrop, XMMUYECKOe paBHOBecHEe, 0OpaTUMBbIE U
HEeoOpaTUMbIe peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHbBIE peakuuu,
OKHUCJIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHUE, aJJIOTPONUS,
aMm(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJIEHTHAs, HMOHHAs, METaJUIMYecKas),
KpUCTaJUIMYECKasl PEeIETKa, KOPPO3HsI METAJIOB, CILIABbI, CKOPOCTh XHUMHYECKOU
peakuuu, npeaenpbHo gonycrumas konueHTpauus 111K BemecTsa;

—~WUTIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMHYECKHMX MOHATHA H
IPUMEHSATH 3TU MOHITHS MPU OIMCAHUU BELIECTB U UX MPEBPALICHUM;

~HUCTOJIb30BaTh XUMUUECKYIO CUMBOJIUKY ISl COCTaBIICHUSI (OPMYJT BEILIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIIHM;

—ONPEAEIISATh BAJIEHTHOCTh U CTENEHb OKUCICHHUS XUMHUYECKUX 3JIEMEHTOB B
COEAMHEHHUSX PA3JIMYHOrO COCTaBa, MPUHAJIEHKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCy COeMHEHUH 1o (popmyiaM, BUJ XUMHUECKOW CBSI3U (KOBaJeHTHAas, HOHHAs,
MeTajuInyecKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l UOHA MO0 XUMHYECKOU
dbopmyIe, xapakTep Cpe/ibl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COCAMHEHUH, TUTT
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIECTBA;

—-packpeiBath cMbichn [lepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHUE: OMUCHIBATh U XAPAKTEPU30BATh TAOINYHYIO
dopmy Ileprogmueckoit cucTeMbl XMMHYECKUX 3JIEMEHTOB: pa3iudaTh MOHSATHUS
«rinaBHas noArpyimmna (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpynmna)», mansie u
OoJbllIME€ TEpPUOJbl, COOTHOCHTH OO0O3HAUEHHUs, KOTOpPhIE HMEIOTCS B
NEPUOANYECKON TabNuIe, C YUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB M 3aps] sipa, oOIlee YHUCIO 3JIEKTPOHOB U
pacrpe/iesieHUe UX 1Mo JEKTPOHHBIM CJIOSIM), 0OBSICHATH O0IME 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHHH B Mpeenax MallblX IEPUOJ0B U
[JIABHBIX TOJTPYIIL C YYETOM CTPOEHUS UX AaTOMOB;

—KJaccu(UIMPOBaTh XUMHUYECKHE BJIEMEHThl, HEOPraHMYECKUE BEIECTBa,
XUMHUYECKUE peakluu (110 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3(G(}eKTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHHS XUMHYECKHX
AJIEMEHTOB);

—-XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME W cHeuupuuecKkue XUMUYECKUE
CBOMCTBA IPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAAsl ONHUCAHHE MPUMEpaMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIN;



—COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTHUECKON TUCCOLMALIMY KUCIIOT, IIeJI0uei
U COJIeH, TOJIHbIE M COKpAall€HHbIE YpaBHEHHUS pPEakIUil HMOHHOrO OOMeHa,
YpaBHEHHUS pEeaKUWi, MOITBEPXKIAIOIINX CYIIECTBOBAHHWE TI'C€HETHMUYECKOH CBS3H
MEX/1y BEIlIeCTBAMU PA3IMYHBIX KJIaCcCOB;

—-pacKpbIBaTh  CYIIHOCTh  OKHUCIHTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKUUi
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;

~TPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MO>KHOCTH NPOTEKAHUSI XUMUYECKUX MIPEBPALLICHUN B Pa3JIMUHbIX YCIOBUSX;

—BBIUUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (OopMyJie COEAUHEHMSI, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOpPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOU
peakuuu;

—Cco0II01aTh MpaBUia MOJIb30BAHUS XMMHUYECKON MOCYA0M U 1a00paTOpHBIM
o0opy0BaHHEM, a TAKXKe IpaBUja OOpalIeHUs C BELIECTBAMU B COOTBETCTBHUHM C
UHCTPYKUHUSAMU IO BBIMOJIHEHHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IO
MOJIyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AaMMHUaKa U YIJIEKHCIIOTO rasa);

~TPOBOJIUTH PEAKLUH, MOITBEPXKIAIOIINE KaYECTBEHHBI COCTAB PA3IUYHBIX
BEIIECTB: PaclO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMHI-, HOJUA-, KapOOHAT-,
docdar-, cunukar-, cyiabdpar-, THAPOKCUA-UOHBI, KaTHOHBl AMMOHMS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAaX HEOPraHUUYECKUX
BEIIIECTB;

~TIPUMEHATh OCHOBHBIE OIEPALIMHA MBICIUTENBHON AESITEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, OO0OOLIEHHE, CUCTEMATH3aLUI0, BBISBICHUE IPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JUI1 U3yUEHUsS] CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIMM,
€CTECTBEHHO-HAYYHbIE  METOJbl IO3HAHUS —  HAONIOJICHHE, W3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3ienoB u K n JieKTpOHHBbIe  (U(PpPOBBIE)
n/n TeM MPOrpaMMBblI Bcero OHTPOTBHLIC paxTiaeckue o0pa3oBaTe/ibHbIE PeCypChl
padoTsI padoThI
Pa3nea 1. IlleppoHavyaibHble XUMHYECKHE NOHATHS
XuMHusT — BakHas 00J1acTh

1.1 €CTECTBO3HAHUS u 5 ’ bubnmoreka HOK

' MPAKTUYECKON  JIESITEIBbHOCTH https://m.edsoo.ru/7f41837c
YEJI0BEKa

12 BemectBa W XuMHYECKHE 15 1 bubmmoreka HOK
) peakiuu https://m.edsoo.ru/7f41837¢
HWroro no pazneny 20
Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHMYECKHUX BeleCcTB

71 Boznyx. Kucnopon. Ilonstue 6 bubnuotexa [HOK
) 00 okcHgax https://m.edsoo.ru/7f41837¢c

29 Bonopoa. [Tousitue o kucnorax ] 1 Bbubnnoreka HOK
) U COJIAX https://m.edsoo.ru/7f41837¢c

23 Boga. PactBopsl. [lonsitue o6 5 1 Bubnuoreka LHOK
] OCHOBAHMSIX https://m.edsoo.ru/7f41837¢

24 OcHoBHbBIC KJ1acChl 1 1 1 bubnmoreka HOK
) HEOPraHUYECKUX COCUHEHUN https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Paznean 3. Ilepuognueckuii 3akoH u Ilepuoamueckass cucrema xumudeckux jiemMeHToB JI. . MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT

3.1

[lepuonuueckuii  3aK0OH U
[Tepuonuueckas cHUCTEMA
XUMHYECKHUX 3J1eMeHToB 1. .
MenpeneeBa. CTpoeHne aToma

bubnunoreka LHOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XuMunueckas CBSI3b.

3.2 OKHUCIIUTENRHO- 8 brbmmotexa LHOK
: https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIBHBIE PEAKLIMU
bubnunoreka LHOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 Bubmiorexa LOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue  pasjge/ioB " TeM (uu¢posBbie)
Ne i/ — Beero KOﬁHTpOJ’[LHLIe HpﬁaRaneCKne 06pa30BaTEIbHbIE
padoThbI padoThI pecypebi
Pa3nen 1. BemecTBO M XUMH4YecKHe peaKIIun
11 [ToBTOpenne u  yriyOlieHue  3HAHWH ) 1 bubnmoreka HOK
) OCHOBHBIX pa3zesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 6 bubnuorexa [HOK
) peaKIuit https://m.edsoo.ru/7f41a636
13 DIEeKTPOTUTHIECKAs aucconmanus. | g 1 | bubnmoreka HOK
) XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazpeny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUS
21 OOmass  XapakTepUCTUKA  XHUMHUYECKUX 4 bubnuorexa [HOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mass ~ XapakTepUCTUKa  XHMHUYECKHUX
2.2 3J1e111\14eHTOB %IA-FI;)yHHH Cepa u eé| 6 bubmorexa HOK
' ' https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mass ~ XapakTepUCTUKa  XHMHUYECKHUX
Bbubnuoreka 1HOK
2.3 aneMeHToB VA-rpynmsbl. A3ot, pochop nux | 7 1 htps-//m.cdsoo.rw/7f412636
COEIMHEHUS
06
24 | onewewron  IVAapymma  Vracpox u| 8 ! | bubmiorea  LIOK
' . PYITIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Wtoro no pazgeny 25
Pa3gen 3. MeTaJJIbl M BX COeTUHEHU S
3.1 OO61mue cBoicTBa METAIIOB 3 bubmorexa HOK

https://m.edsoo.ru/7f41a636
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bubnuoreka 1HOK

3.2 Bakueiinme MeTauisl 1 X COEIUHEHUS 17 htps-//m.edsoo.r/7f412636
Wroro no pazpeny 20
Pa3nes 4. Xumus v oKpy:Kapuas cpeaa
4.1 BeniectBa 1 MmaTepuanbl B AKHU3HU YEIOBEKA 7 Bubmiorexa HOK
https://m.edsoo.ru/7f41a636
Ntoro no pazgeny 7
PeszepBHOe Bpems 0 bubmoreka HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

8 KIIACC
Kox IIpoBepsiemble  mpeAMeTHBIE  pe3yJIbTATBI  OCBOEHMSl  OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus
1 ITo Teme: «IlepBoHaYaIbHbIE XUMUYECKUE TTOHSATUS»

pacKpbIBaTb CMBICII OCHOBHBIX XHWMHMUYECKUX TMOHSTUM: aTOM, MOJIEKYJa,
XUMHYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOIHOPOJHAs), BAJEHTHOCTb, OTHOCHTEIbHAs aTOMHAas U
MOJIEKYJIsSIpHAsi Macca, KOJMYEeCTBO BelIlecTBa, MOJb, MOJSpHas Macca,
1.1 MaccoBasi JOJii XMMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIA 00BEM,
XUMHUYECKasl peaklus, KiaccuuKaius peakluil: peakuuu COeAMHEHUS,
peakuuu pa3ioXKEHUs, pPEaklUd 3aMelIeHUs, peakiuu OOMeHa, 9K30- U
SHIOTEPMHUUYECKUE PEaKIIUU, TEIJIOBOU 3(PQEeKT peakuuu, pacTBOp, MaccoBas
J10JIsl BelllecTBa (MPOIEHTHAsI KOHILIGHTpAIlKs) B pACTBOPE

HWITIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHATHH U MMPUMCHATH

1.2 9TH MOHATHUS IPU OMHMCAHUU BEUIECTB U WX MpEeBpallieHui

13 HCIOIB30BATH XMMUECKYIO CHMBOIUKY ULl COCTABICHUA (dbopMyI BEIIEeCTB U
YpaBHEHUN XUMUYECKUX PEAKLIUN

1.4 pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUeHUsl, 3aKoHa ABOraapo

1.5 OTIPEeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX

16 KJIaCCU(UIIUPOBATh XUMUYECKUE PEeaKINH (TI0 YHCITY U COCTAaBY yYacTBYIOIIHUX
B PEAKILIMHU BELIECTB, MO TEIIIOBOMY 3P PEKTy)

1.7 BBIYHCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIIECTB

1.8 BBIUHCIISITH MACCOBYIO JIOJTFO XUMHYECKOT'0 AJIEMEHTA 10 (popMysie coeTuHEHUS,

1.9 BBIYUCIISATh MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE

1.10 NPUMEHSTh ©CTECTBCHHOHAyYHBIE METOJbI IMO3HAaHUS — HaOIIOJIEHUE,
U3MepeHHne, MOICTUPOBaHUE, SKCIIEPUMEHT (peasibHbII U MBICJICHHBIN )

2 ITo Teme: «BaxkHeiine npeACTaBUTEIN HEOPTaHUUYECKUX BEIIECTB)

21 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TMOHSITHI: OKCHJ, KHCIIOTa,
OCHOBaHHE, COJIb

29 ONpeeNsATh MPUHAMJICKHOCTh BEIIECTB K ONPEIeIEHHOMY KIIACCy COCIUMHEHUN
o ¢hopmynam

2.3 KJIaCCU(DUITMPOBATh HEOPTAHNYECKUE BEIIECTBA

XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
24 pa3sIUYHBIX KJIACCOB, MOATBEpKAAs OMHCAHUE MPUMEPAMHU MOJCKYJIAPHBIX
YpaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN

IIPOrHO3MPOBATh CBOWCTBA BEUICCTB B 3aBUCHMOCTH OT MX KadeCTBEHHOIO
2.5 COCTaBa, BO3MOKHOCTU MPOTEKAHUS XUMUUYECKHUX IPEBPALLECHUN B Pa3JIMYHbIX
YCIIOBHSX

CJIeIoBaTh MpaBUjiaM TOJb30BaHUS XMMHYECKON MOCyAod U 1a00paTOpHBIM
o0opymoBaHWEM, a Takke TMpaBuiaM oOpalleHus C BEIIeCTBAMH B
2.6 COOTBETCTBUU C MHCTPYKLMSIMH IO BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB IO TMOJTYYCHHUIO U COOMPAHHMIO Ta3000pa3HBIX BEIIECTB (BOJOpOIA U
KHCJIOPOJIa), TPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOM MACCOBOM JOJICH




pacTBOpPEHHOTO  BEIIECTBA, IJJAHUPOBATH M IMPOBOAUTH XUMHYECKHE
9KCIIEPUMEHTBHI IO PACIIO3HABAHUIO PACTBOPOB IIEIOUYEH U KUCIOT C HOMOIIIBIO
MHIMKATOpOB (JIaKMyC, (eHoIpTaICHH, METUIIOPAHXK U JPYTHE)

2.7

IIPOBOJIUTH PACYEThI 10 YPABHEHHUIO XMMUYECKOM pEeaKIuu

ITo Teme: «llepmonnueckuit 3akoH u llepuogudeckas cucreMa XMMHYECKUX
snemeHToB JI. WM. MenneneeBa. CtpoeHne aTtoMoB. XUMHYECKasl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMN

3.1

pacKpbIBaTb CMBIC OCHOBHBIX XHUMHYECKHX MOHSTHH: SIpO aroma,
JJIEKTPOHHBIA CJIOW aToma, aTOMHas OpOMTa b, paguyc aToMma, XUMHUYecKas
CBSI3b, MOJIIPHAS ¥ HETIOJISIPHAs KOBAJICHTHAs CBSI3b, 3JIEKTPOOTPULIATEIHLHOCTD,
MOHHAsI CBSI3b, MOH, KATUOH, aHUOH, CTETIEHb OKUCJICHHUSI

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

OIKCHIBATh M XapaKTePH30BaTh TaOMUUHYI0 (opmy [leproamueckoii cucTeMbl
XUMHUYECKHX JIEMEHTOB: Pa3INyuaTh MOHITHS «TJIaBHAS MOATpyIa (Arpymma)y»
u «robouHas noarpynna (brpymnma)y, «Maabie» U «O0IbIIHE) MEePHOIbI

3.4

packpeiBaTh  cmbica  [lepmogmyeckoro  3akona .M. Mengeneesa:
ACMOHCTPUPOBATH IIOHUMAaHHUCEC HGpHO,Z[H‘-I@CKOfI 3aBUCUMOCTHU CBOMCTB
XUMHUYECKHX 3JIEMEHTOB OT MX noJioxkeHus B [lepuoanueckoii cucreme

3.5

COOTHOCUTh 00O03HAYCHHs, KOTOphle mMeroTcs B Tabmune «llepuomndeckas
cucteMa XxuMuueckux a3yeMeHToB J[.M. MeHneneeBa» ¢ YHCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHS aTOMOB XMMHYECKUX PJIEMEHTOB (COCTaB | 3apsijI
siipa, 00IIee YMCIIo SIEKTPOHOB M PACTIPEICTICHUE UX 110 DJIEKTPOHHBIM CJIO0SIM)

3.6

OnpeaC/IsIThL CTCIICHb OKUCJICHUS 3JICMCHTOB B 6HHapHI>IX COCAUHCHUAX

3.7

ONpeNeNsiTh BHJ XUMHUYECKOM CBA3M (KOBaJieHTHAas W HOHHasA) B
HEOPraHUYECKUX COCIMHEHUAX

9 KJIACC

Kon

[IpoBepsiemble mnpeAMeTHbIe  pe3yJbTAaTbl OCBOEHHUSI OCHOBHOW
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

IIo Teme: «BGH_IGCTBO U XUMHWYCCKAA pCAKIIU>

1.1

pacKpbIBaTb  CMBICII ~ OCHOBHBIX XUMUYECKMX IIOHATHH:  pacTBOp,
AJIEKTPOIUTHI, HEAIEKTPOIIUTHI, HIIEKTPOIMTHIECKAS TUCCOLUAIIHSI, PEaKIIU
MOHHOTO OOMEHa, Karaau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIC U
HEOOpaTHMbBIE PEaKIHW, OKUCIUTEILHOBOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHCJINUTCIIb, BOCCTAHOBUTCJIb, OKUCJICHUC U BOCCTAHOBJICHUC, AJUIOTPOIINUA,
aM(}OoTepHOCTh, XUMHUECKAs CBA3b (KOBaJICHTHAs, MOHHAsS, METAJUTMUECKasi),
KPUCTAIIIMYECKAsl pEIIETKA, CIUIaBbl, CKOPOCTh XUMHUYECKON PEaKITNI

1.2

WIUTIOCTPUPOBATL  B3aUMOCBSA3b  OCHOBHBIX XHMHYCCKHUX MOHATHI U
IMPUMCHSATH OTU MOHATHSA ITPU OITMCAHWHN BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIIATh YPABHEHHUS DJIEKTPOJIUTUYECKON TUCCOLMALIMN KUCIIOT, HIEI0Yen
U COJICH, MOJIHBIE M COKPALIEHHBIC YPAaBHEHHSI PeaKIMii HOHHOTOo 0OMeHa

1.4

PACKpPLIBATH CYIIHOCTDb OKHCJIINTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ
MIOCPEJICTBOM COCTABJICHUSI SJICKTPOHHOTO OaJIaHCa ITHX PeakIuit

POBOAMTH PAcU€ThI M0 YPABHEHHUIO XUMUYECKOMN peakiiuu

ITo Temam: «HemeTamisl u ux COCAMHCHU» U «MeTamisl 1 uxX COCAMHCHU )




2.1

XapaKTepu30BaTh (OMUCHIBATH) OOMKME W CHEHU(UISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CIIOKHBIX BEIIECTB, TMOATBEP)KIass OIKUCAHUE
[IpUMepamMu MOJIEKYJSIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMHYECKHX peaKui

2.2

COCTaBJISITh ypaBHEHUS pEAKIMi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXY BELIECTBAMH PA3JIMYHBIX KJIACCOB

23

MIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOKHOCTH MPOTEKAHMS] XWMHUYECKMX MPEBPAIICHUN B Ppa3IMYHBIX
YCHOBUSIX

24

CJIeIOBATh MPABHJIAM IOJIb30BAHMS XUMHUYECKON TTOCYI0H 1 TabOpaToOpHBIM
obopymoBaHWeM, a Tak)Ke TMpaBWJIaM OOpaIleHHUs C BEIIeCTBAaMHU B
COOTBETCTBUU C HWHCTPYKUHUSMU 10 BBHIIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OTBITOB IO TIOJTYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(aMMHaKa M YTIEKUCIIOrO Tra3a)

2.5

IPOBOJUTH PEAKIIMHU, MTOATBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACIO3HABAaTh OMNBITHBIM MyTEM XJOPHI-, OpPOMHI, HOIUL,
kapOoHar, pocdar, cunukar, cynb}ar, rHAPOKCUIMOHBI, KATHOHBI aMMOHHUS,
MOHBl HW3y4YEHHBIX METAJUIOB, HPUCYTCTBYIOIIME B BOJIHBIX pPacTBOPAX
HEOPraHMYECKUX BEIIECTB

ITo Teme: «XuUMUs U OKPYXKAIOLLIAsL Cpeaa»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX xuMuueckux mnoustuid: [IJIK Bemiectsa;
KOPPO3Hsl METAJJIOB

3.2

MPUMEHSTh OCHOBHBIC OTIEPAIlUU MBICITHTEIBLHONW JACITCILHOCTH — aHAIA3 U
CUHTE3, CpaBHEHHUE, 00O0IICHHE, CUCTEMATH3AIINIO, BBISBICHUE TPUUYUHHO-
CIICJICTBEHHBIX CBS3CH — ISl M3YYEHHUS CBOWCTB BEHISCTB M XMMHYCCKHX
peakuuii; eCTeCTBEHHOHAYYHBIE METOJIbI TIO3HAHUS — HaOIoaeHuE,
HU3MEpEHHUE, MOJICTUPOBAHUE, SKCIICPUMEHT (PCaTbHBIN M MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS

1

HepBOHaqaanLIe XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Poib XMMHUM B KU3HU YEIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BemectBa. du3nyeckne CBOMCTBA BELIECTB. ArperaTHOE COCTOSTHUE
BEIIIECTB

1.2

[NousTHe 0 MeTOAAX ITO3HAHUS B XuMuu. YncTele BemecTBa 1 cmecr. CriocoObl
pa3aeneHus cMecen

1.3

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 3IeMEeHThl. CHMBOJIBI XUMHYECKHX
31eMeHTOB. [IpocThie U cl10KHbIE BelECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudaeckas popmysa. BaJeHTHOCTh aTOMOB XUMHUUYECKHX JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENLHAS aTOMHasd mMmacca.
OtHocuTenbHasE MoJIEKyJsipHass Macca. MaccoBas J0Jsi XUMHUYECKOTO
AJIEMEHTa B COCJIMHEHHUH

1.5

KonunuectBo BemectBa. Moisb. MosnsipHast Macca. B3auMocBsI3p KOJIMYECTBA,
Macchl UM 4HUCla CTPYKTYpPHBIX €AMHHUI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue 1 XUMHYECKUE SBJIEHUS. XUMHAUYECKasl peakuus U €€ MPU3HAKH.
3aKOH  COXpaHEHHs  MacChl  BEHIECTB.  XHMMHYECKHME  YpAaBHEHHS.
Knaccudukanms  XUMHUYECKHMX  peakiuil  (COenIMHEHMs,  pa3oKeHus,
3aMeIeHusI, 0OMEHA)

1.7

XUMUYECKUN HOKCHEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TIOCYyAOM, ¢C
npaBuiIaMu paboThl B TaOOpaTOPHH U MpuéMaMu oOpaleHus ¢ 1a00paTopHbIM
o0opyIoBaHWEM, HM3YYCHHE W OINUCaHue (U3NUYECKHUX CBONCTB 00pa3lioB
HEOPraHMYECKUX BEIIEeCTB, HaOmoAeHHe (u3ndecknx (TUTaBIEHUE BOCKA,
TasiHUE JIbJla, PaCTUPAHKE caxapa B CTYIKe, KUTIEHHE U KOHJEHCAIHs BOJbI) U
XUMUYECKHX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOW  IPOBOJIOKH,
B3aUMOJICCTBHE Meja C KHUCIOTOW) SIBJICHWM, HAOJIOJIEHWEe W OIUCaHUe
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuii (pa3joKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOpUIOM Oapus, pas3JioKeHue
ruapokcuaa meau(1l) mpu HarpeBaHuU, B3aUMO/ICHCTBHE Kelie3a C pAaCTBOPOM
comu wmeau(Il), m3ydeHue cmocoOOB pa3aeneHusi cMmece (C MOMOIIbIO
MarHuta, (QUIbTPOBaHWE, BBIIAPHBAHWE, JAUCTHILIALUSA, XpomaTtorpadus),
NpOBEJCHUE OYUCTKM TOBAapPEHHON coNu, HAaOMIOJeHNe U  OINHCaHUe
pe3yNbTaTOB MPOBEACHMS ONBITA, WIUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUs
MAacchl, CO3/1aHHE MOJIEIEeH MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxuelune npeIcTaBUTeNId HEOPraHUIECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3zayxa. Kucnopon — aieMeHT M mpoctoe
BenlecTBo. HaxoxaeHue kuciopoaa B npupoje, puandeckue U XUMHUYeCKue
cBoiicTBa (peakuuu ropenus). Okcunbl. [Ipumenenue kucnopona. CrocoOb
MOJIyuyeHusl KHUciaopoja B jabopaTopuu M HpOMBIIUIEHHOCTH. KpyroBopot
kucnopoja B mpupojie. O30H — aioTponHas MoaupUKaIus KHCIOpo1a

2.2

TennoBoil 3¢ ¢deKkT XUMHUECKOW peaKUuu, TEPMOXUMHUYECKUE YpaBHEHHS,
9K30- ¥ DHJIOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/yXa, YCWJICHHE TApHUKOBOTO A (heKTa, pa3pylieHre 030HOBOTO CIIOS
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Bonopon — anemeHT u npocroe BemiectBo. Haxoxknenue Bogopoaa B MpUpo/IE,
busznyeckue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CHOCOOBI TOTYYCHHS.
Kucinors! 1 comnu
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ModnsipHblii 00bEM ra3oB. PacuéThl 1o XUMHYECKUM YPaBHEHUSIM

2.5

®usnueckue cBoiicTBa BOAbL. Boma kak pactBoputenb. PacTBOpBL
HacpliieHHble 1 HEHACBILEHHBIE PACTBOPBI. PaCTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasg [nosig BeliecTBa B pacTBOope. XHMMHUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Ponb pacTBOpoB B IpUPOJIE U B KU3HU 4esioBeka. KpyroBopor
BOABl B IpUpoAE. 3arpsA3HEHHE NpUPOAHBIX BoA. OXxpaHa M OYMCTKa
IIPUPOJHBIX BOJ

2.6

Knaccudukanuss nHeopranmyeckux coeauneHuid. Oxcuanl. Knaccuduxarus
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromnue. Homenknarypa okcuaoB. dusnyueckne M XUMHUYECKHE
cBolcTBa OKCHAOB. [losryueHne okCcui0B

2.7

OcnoBanus. Kiaccudukanus ocHOBaHMIA: IMIENOYM W HEPACTBOPHUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHM. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
ocHoBaHui. IlosrydeHre OCHOBaHUM

2.8

Kucnotel. Knaccudukamus kucnor. Homenkiarypa xucinor. Ousznueckue u
XUMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHOCTH MeTaioB H.H. Bekerosa.
[TonyyeHue KUCIOT

2.9

Comu. HomeHkiarypa coneil. @u3znyeckue U XMMHUECKUE CBOWCTBA COJIEH.
[Tonydenue coneit

2.10

I'eneTmueckas CBA3b MCXKAY KilaCCaMH HECOPraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE ONpEIeICHUE COAepXKaHUs
KHCIIOpOJia B BO3IyXe, MOJyueHUe, coOupaHue, pacrio3HaBaHUE U M3yueHUE
CBOICTB KUCIIOpOa, HAOI0IeHNE B3aUMOICHCTBUS BELIECTB C KHCIOPOAOM U
YCIJIOBHSI BOSHUKHOBEHUS M MPEKPAILEHUs TopeHus (moxapa), 03HaKOMJICHHUE
¢ o0pa3laMH OKCHJIOB M OIMCAHHE WX CBOMCTB, IMOJy4YeHHUE, cOOMpaHue,
pacro3HaBaHUE U W3YYCHHE CBOWMCTB BOJIOpOAa (FOPEHUE), B3aUMOJCHUCTBUE
BOJZIOpO/IA c OKCHUIIOM meau (1) (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMATEPHAIIOB), HAOIOIeHUE O0pa3IoB BEIIECTB KOJIUYECTBOM | MOIb,
UCCIIEJOBAaHHE OCOOCHHOCTEH  pAacTBOpPEHMs] BEHIECTB C  Pa3IM4HOMN
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIIEHHOW MacCOBOM
JoJiell  pacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHE BOJABI C MeTaJlJIaMHU
(HaTpueM U KanbllieM) (BO3MOXKHO WCIOIb30BaHUE BHIEOMATEPHAIIOB),
olpeziefieHue pPacTBOPOB KHUCIOT M MIEJIOYel C TMOMOIIBI0O HWHIUKATOPOB,
UCCIICIOBAaHNE OO0pPAa3IOB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJI0/IeHNE W3MEHEHHUs OKpPAacKW MHJMKATOPOB B PAacTBOPAax KHCIOT U
menoven, nzyuenue Bzaumoseicteus okcuaa menu(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KHCIOT C MeTalUlaMM, pEaKIuil HeWTpalu3aluu, MOoJydyeHUe
HEpPacCTBOPUMBIX OCHOBAaHMM, BBITECHEHHWE OJHOIO0 METauia APYrUM U3
pacTBopa COJM, pelIeHHE SKCIIEPUMEHTANIBHBIX 3ajjau 1o Teme «BaxHeilmune
KJIACChl HEOPTaHMYECKUX COCTMHEHUI

Ilepronnueckuii 3akoH u [lepuoanueckas cucteMa XMMHYECKHUX JIEMEHTOB
.. MenneneeBa. CTpoeHue aroMoB. XuUMHUUYecKas CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MONBITKM KiIacCU(PUKALMU XUMUYECKUX d3JeMeHTOB. [loHsTHE O
IpyNnax CXOAHBIX 3JEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMEIbHbIE METAJLIbI,




TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yrT aMmdoTepHbIe
OKCH/IbI U THAPOKCHUIbI

3.2

[lepuonnueckuii 3akoH. [lepuonuueckas cucTeMa XUMHYECKHX 3JIEMEHTOB
JA.UN. MengeneeBa. Koporkomepuonnas # JJIMHHONEpUOAHAS (OPMEI
[lepuoanueckoit cucrtembl xuMuueckux osnemeHtoB J[.M. Menaeneena.
IlIepuons! u rpynnel. @U3HYECKU CMBICH IOPSAIKOBOIO HOMEPA, HOMEPOB
MeproJia U TPYIIbI AJIEMEHTA

3.3

Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3oromnbl. Dnexktponbl. CTpoeHue
DJIGKTPOHHBIX 000J0YeK AaToMOB TMeEpBbIX 20 XUMHUYECKHX DIIEMEHTOB
[Tepuonnueckoii cucremsl .M. MenneneeBa. XapakTepucTrKa XUMUYECKOTO
AJIEMEHTA MO ero noyoxeHuo B Ilepuoanyeckoii cucreme [I.M. Menneneena

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA pajuyca aTOMOB XHMHUUCCKHX JJICMCHTOB,
METAIIMYECKUX M HEMETaNIMYECKUX CBOMCTB IO TPyINaM M IEepUOJaM.
3nauenue [lepuoguyeckoro 3akoHa u [lepuoanueckoit cUCTEMbl XUMHUYECKHUX
3JIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. [[.M. MennaeneeB — y4€HbId U
TpaXKJaHUH

3.5

Xumuyeckasi cBsi3b. KoBanmeHTHas (monsipHass W HEMOJNSpPHAsi) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAas CBSI3b

3.6

CrenecHb OKHUCJICHUS. OKHUCITNTEIIFHOBOCCTAHOBHUTEIIBHEIC pPCaKnu.
HpOI_IGCCBI OKHUCJICHHUS M BOCCTaHOBIICHU. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUH HKCHEPUMEHT: H3Yy4YeHHE OOpa3lOB BEUIECTB METAIOB H
HEMETAJUIOB, B3aMMOJEHCTBHE TMAPOKCUAA IIMHKA C pacTBOpPaMU KHCIOT U
11eJ104el, IPOBEACHNUE ONBITOB, MIUTFOCTPUPYIOLIUX IPUMEPHI OKUCINUTENBHO-
BOCCTAHOBUTENbHBIX peakluil (ropeHne, peakliuy pa3IoKeHHsl, COSTMHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COePKAHUS

BemectBo n xummndeckas peakuusi. [lopropenue

1.1

[Tepuonuueckuii 3akoH. Ilepuoguueckas cucTeMa XHUMHUYECKHX JJIEMEHTOB
J.M1. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPHONOB, Kajausd, KaJlblUs U HX
COEAMHEHHUN B COOTBETCTBUHU C IOJOXKEHUEM 3JIeMeHTOB B [lepuonnueckon
CHUCTEME U CTPOCHUEM MX aTOMOB

1.2

CtpoeHne BellecTBa: BUAbl XUMHYECKOW CBS3U. THIBI KPHUCTAUIMYECKUX
PELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKOMN
peméTKi W BUJA XUMUYECKOW cBs3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHUYECKHX BEHIECTB (MEXAyHApOAHAas U TpUBHAIbHAs). XUMUYECKHE
CBOMCTBA BEILIECTB, OTHOCSAIIMXCS K Pa3jMYHbIM KJIacCaM HEOPTraHUYECKUX
COEJIMHEHM, TeHETUYECKAsI CBSI3b HEOPTaHMYECKUX BEIIECTB

1.3

Knaccuukanus XMMUYeCKHX peakuuid M0 pa3IMyHbIM MPU3HAKAM (110 YUCITY
U COCTaBy y4YacCTBYIOUIMX B PEaKIMU BELIECTB, M0 TEIUIOBOMY 3P QEKTy, 1o
M3MEHEHHIO CTETICHEH OKHMCIICHHUS XUMHYECKUX 3JIEMEHTOB, 110 00paTUMOCTH,
[0 Y4YacTHIO KaTauu3aTopa). OK30- M DSHIOTEPMUYECKHE DPEaKLuHy,
TEPMOXUMHUYECKHE ypaBHEHHUs. [IoHATHE O CKOPOCTH XMMHUECKOM peakliuu

1.4

[Tonatue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusax. [loHstue o
TOMOTEHHBIX M TETEPOreHHBIX peaknusax. [loHATHE O XUMHYECKOM
paBHOBecuH. DakTOpHI, BIUAIOLME HA CKOPOCTb XMMHUYECKOW PEaKIUU U
M0JI0)KEHHE XUMHUUECKOTO PABHOBECHS




1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaknuunu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu. (CocraBieHue ypaBHEHUH
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HCIIOJIB30BAaHHEM ME€TOOa
9JICKTPOHHOTO OajaHca

1.6

Teopus 2JIEKTPONTUTHYECKON JUCCONUAIMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Katunonsl, annonsl. MexaHU3M AMCCOLUALIMH BEILIECTB C PA3IMYHBIMUA BUJIAMU
xumuueckon cBs3u. Crenens qucconuanui. CuabHbIE U ca0bIe AIEKTPOIIUTHL.
Peakiiun nonHoro oOMeHa. Y cia0BuUsl MPOTEKAaHUs peakUii HOHHOTO oOMeHa,
MOJIHBIE M COKpalI€HHbIE MOHHBIE ypaBHEHUA peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMH M COJIed B CBETE€ NPEACTABICHUNH OO0 HIEKTPOIUTHIECKOM
nuccounanuu. KauectBeHHbIE peakiini Ha HOHBL. [loHsTHE 0 THapOIn3E coen

1.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTATLTUYECKUX
PEIIETOK HEOPTaHWYECKUX BEIECTB — METAJUIOB U HEMETauioB (rpadura u
anmMasa), CJIOXKHBIX BEIIECTB (XJOpUa HATPHSs); UCCIICIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKON pEaKkIuu OT BO3JACHCTBHUS pPa3INYHBIX (PaKTOPOB;
UCCIIEIOBaHUE  3JEKTPONPOBOAHOCTH  PacTBOPOB  BEHIECTB, Ipoliecca
JUCCOIIMAIMU  KUCIIOT, IIenoYedl u cojied (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); IPOBEJIEHUE OMNBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKAHUS PEeaKuii MOHHOTO OOMeHa (0Opa3oBaHHME OCa/Ka, BBIICICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPHI
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiuit (ropenue, peakiumn
pa3ioXKeHUsl, COEOUHEHMs); pacrno3HaBaHUE HEOPraHWYECKUX BEIIECTB C
MOMOIIIbI0 KAY€CTBEHHBIX PEAKIMi Ha MOHBI; PEHICHUE HYKCIIEPUMEHTATbHBIX
3a1a4

Hemeramie! 1 ux COCIUHCHUA

2.1

OO6mrast xapakTepucTuka TajoreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CrpoeHue U (U3MYECKHE CBOWCTBA
MIPOCTHIX BEIIECTB — T'AJIOT€HOB. XMMHYECKUE CBOMCTBA Ha MpPUMEpE XJIOpa
(B3auMoOJIeHiCTBHE C METaUIaMH, HEMETAJIaMH, IIeJI04aMu). XJIOPOBOAOPOI.
ConsHasg KHCIIOTa, XMMHYECKHME CBOWCTBA, IIOJYYEHUE, IPUMEHEHHE.
JleicTBHE XJIOpa M XJIOPOBOXOPOJA HAa OpraHU3M 4elloBeKa. Bakueiiiue
XJIOPUABI U UX HAXOXKJICHHUE B IPUPOJE

2.2

OO6mrast xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHN oKucieHus. CTpoeHue u pusnyeckue CBONCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHBbIE MOIU(UKALNN
KHCIIOpO/ia M cepbl. XUMHUYECKUE CBOWCTBa cepbl. CepoBOIOPO, CTPOCHHUE,
¢busznueckue W XxuMHueckue cBoiicTBa. OKCHABI Cepbl Kak MPEACTaBUTEIU
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKHUE U XUMHUYECKHUE CBOWCTBA
(o0mue Kak mpeacTaBUTENs Kilacca KUCIOT U creruduueckue). XuMUYECKHUe
peakIyu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOMyYeHHUsT CEPHOM
kuciaotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs peakiUs Ha
cynbdar-uoH. Haxoxaenue cepsl U e€ COeAMHEHUI B Mpupoae. XUMHUUECKOe
3arpsi3HEHUE OKPY’KaIOIIEeH Cpelbl COEIMHEHUSMHU Cepbl (KUCIOTHBIE J0XKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPeIOTBPAILECHUS
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OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTE€pHbIC CTENEHU OKUCIEHUsA. A30T, paclpoOCTpaHEHUE B
npupoje, pu3nuecKue u XuMuieckue cBoiictsa. KpyroBopot azora B npupoe.
AmMHak, ero (Qu3MuecKkue U XUMHUYECKHE CBOMCTBA, IOJNydeHHE U
npuMeHeHre. Conau aMMOHUS, WX (U3MYECKHEe M XMMHMYECKHE CBOWCTBA,




npuMmeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THasi KUCIIOTa, €€
norydeHue, Gu3ndeckue 1 XUMUYECKHE CBOMCTBA (00IIHe KaK TPEICTaBUTEIIS
KJlacca KHCIOT W crnenuduueckue). lcrmonp3oBaHue HUTPATOB M COJEH
aMMOHHS B KaueCTBE MUHEPAIBHBIX YHOOpeHHH. XUMHUYECKOe 3arpsi3HEHHUE
OKpYKaroIel Cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIE JTOK/H, 3arpsi3HEHUE
BO3/yXa, TIOYBBI M BOJOEMOB)
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docdop, amnorponHsie Mogudukanuu Gochopa, hpuzndeckue 1 XUMUIECKHAE
cBoictBa. Oxcun Qocdopa(V) u dochopnas xucinora, Quznyeckue Hu
XMMHYECKHE CBOWCTBa, momydeHue. Vcmomp3oBanue ¢ochaToB B KadecTBe
MHUHEPAIbHBIX YA0OpEHHIA

2.5

OOmas xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YTJIepoj, aJIOTPOIHbIE
Moau(HKaAIK, pacIpocTpaHeHHuE B Tpupone, GU3HUECKHE U XUMHYECKUE
cBoiicTBa. Ancopoumsi. Kpyrosopot yriepona B mpupojae. OKCuabl yrieposa,
ux (pu3nYeckre U XMMUYECKUE CBOWCTBA, NEHCTBUE HA >KUBBIC OPTaHU3MBI,
MOJIy4e€HUE U IPUMEHEHHE. DKOJIOTUYECKUE MPOOJIeMbl, CBI3aHHBIE C OKCHI0OM
yraepona(IV); rumore3a rio6anbHOTO MOTEIUICHUS KJIMMATa; MapHUKOBBIN
addext. YrompHas kucioTta M e€ Coiau, MX (PU3NYECKHE W XUMHUUYECKHE
CBOWCTBa, MOJNy4eHHE U MpuMeHeHue. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIEHHOCTH U
CEJILCKOM XO35I1CTBE

2.6

HepBOHaqaanHe TIIOHATUA 06 OpI‘aHI/I‘-IGCKI/IX BCIIECCTBAX KAK O COCAUHCHUAX
yriepona (MeTaH, 3TaH, STWJIEH, alleTHJICH, ATAaHOJ, TJIMIICPUH, YKCyCHas
kucnora). Ux cocraB m xmmuueckoe ctpoeHue. [lonstre o Ouonormuecku
BOKHBIX BEIECTBAaX: XHUpax, OelKax, YIJIeBOJax — M HUX POJH B KU3HH
yeinoBeka. MarepuanbHOe €IUHCTBO OPraHUYeCKMX U HEOPraHUYEeCKUX
COCTUHEHUN

2.7

Kpemuwnii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, IMOIyYeHHUE W
npuMeHenne. CoeMHeHHsI KpeMHuUsl B mpupoje. O0mue npeacTaBieHus oo
okcuae kpemauss(IV) u kpemauneBoit kucinore. CUIMKATHI, UX UCIIOJIH30BaHHE
B 6I>ITy, MCOUIINHE, IMPOMBIIIJICHHOCTH. Baxueiimnime CTPOUTCIIbHBIC
MaTepuaibl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. [Ipobmemsr
6€3OHaCHOI‘O HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPHUAJIOB B HOBCGI[HCBHOﬁ
KHU3HU

2.8

XUMUYECKUI 3KCIIEPUMEHT: M3y4eHHE OO0pa3l0B HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJITHOM KHUCJIOTBI; IPOBEJCHUE KAYECTBEHHBIX PEAKLUNA Ha XJIOpUI-
MOHBl M HAOJIOJEHHE MPHU3HAKOB MX MPOTEKAHUS; OMbBITHL, OTpaKarollue
¢u3nvecKre 1 XMMUYECKUE CBOMCTBA raJIOT€HOB M UX COSAMHEHUH (BO3MOXKHO
MCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJIEHHE C OOpa3liaMH XJIOPHI0B
(rayloreHNI0B); O3HAKOMJIGHHWE C oOpa3namMu cepbl U e€ COeAMHEHUSIMHU
(BO3MOXHO HCIIOJB30BAaHUE BHUICOMATEPUATIOB); HAONIOJACHUE IIpoliecca
oOyrJIMBaHUs caxapa MoJ| JeHCTBUEM KOHIICHTPHUPOBAHHOM CEpHOW KHCIIOTHI,
M3y4eHNEe XUMUYECKUX CBOMCTB pa30aBIICHHON CEPHOM KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakluu Ha Ccynb(ar-MoH W HaOMIOJeHHE TMpH3HaKa e¢
MPOTEKAHUS;, O3HAKOMJICHUE ¢ (PU3NYECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa u
UX COEIMHEHUH (BO3MOXXHO HCIOJB30BAHME BHJICOMATEPHAIIOB), 0OpazLaMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TTOJIyIeHHE, COOMpPaHKEe, PacTiO3HABAHHE
U U3Y4YEHHME CBOMCTB aMMUAKa; IPOBEJACHNUE KAUECTBEHHBIX PEAKIUI Ha MOH
aMMOHHUS M (docdhaT-uOH U H3YYCHHE TPU3HAKOB UX TNPOTEKaHUS,




B3aMMO/ICHCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C ME/IbIO (BO3MOXKHO
UCIOJIb30BAHUE BMJICOMATEPHANIOB); H3yYCHHME MOJENel KpUCTAIUINYECKUX
peméTok anMasa, rpadura, QynaepeHa; O3HAKOMIIEHHE C IPOLECCOM
azicopOLIMK pacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IPOTHBOra3a; MoJydyeHue, coOMpaHue, pacro3HaBaHUE W M3yUCHUE CBOMCTB
YIJIEKUCIIOrO Ta3a; MpOBEJIEHHE KadeCTBEHHBIX pEakUMid Ha KapOoHaT- U
CUJIMKAT-UOHbl U W3YyYECHHE IPU3HAKOB MX IIPOTEKAHMS; O3HAKOMIICHUE C
IMPOAYKIMEN CHIMKATHOW IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelre HeMEeTAJIIbl U UX COCIUHECHUSI»

MerTainsl 1 uX COCIUHCHUA

3.1

OO0mas XxapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nojoxeHus B Ilepuonuueckoit cucreme XUMHYECKHX 3yieMeHTOB JI.H.
MenaeneeBa u ctpoeHust atoMmoB. CTpoeHue MeTauioB. MeTtajinyeckas CBsI3b
U METaUIMYeCKass KpUCTAUIMYECKas pelIETKa. DIEKTPOXUMUUYECKUU Pl
HaIpsDKEHUN METaJUIOB

3.2

dusnueckue U XMMUYECKUe cBOiicTBa MeTauioB. O01ue crnocoObl MOTyYeHHs
MeTauioB. [ToHATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMHUHUAN, OPOH32) U MX IPUMEHEHUE
B OBITY M IPOMBILINIEHHOCTH

3.3

[lenounble MeTamibl: nosnoxeHue B [lepuoanueckoil cucreMe XMMHYECKUX
anemeHToB JI.1. MenneneeBa; CTpOCHHE UX aTOMOB; HaX0XKJAEHUE B IIPUPOJIE.
dusnyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpust U Kajus ). OKCHIBI
U TUIPOKCUIBI HATpusi U Kaius. [IpyMeHeHue IMIeTOYHBIX METaUIOB U MX
COCTUHEHUN

3.4

Illenoyno3emMenbpHbIE METaJabl MarHMd MW KajJdblIMH: TIOJOXKEHHE B
[Tepuonnueckont cucremMe xumuueckux dnemeHToB .M. Menzaeneesa;
CTPOCHUE UX aTOMOB; HaxXOXJeHHE B npupoje. Ousznueckue 1 XMMUYECKUE
CBOWMCTBAa MarHus W KaJblus. BakHeimme coeauHeHUs] Kaiabllus (OKCHI,
TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHEHUs

3.5

AmoMuHui: nonoxxeHne B [lepruoauueckoil cucteMe XMMHUYECKHUX SJIEMEHTOB
J.1. MenneneeBa; CTpoeHHE aTOMa; HAXOXKICHHUE B mpupoze. Ousndeckue u
XUMHYECKHE CBOMCTBa amoMUHUSA. AMQOTEpHBIE CBOKMCTBA OKCHIAa |
THJIPOKCH/JIA AJTFOMUHUS

3.6

XKeneso: nonoxxenue B [leproanueckoil cucteme xuMuueckux 3nemeHton .M.
MeHneneeBa; CTpoeHHME aToMa; HaxoxJaeHue B mnpupoae. dusmueckue u
XUMHYECKHE CBOMCTBa kene3a. Okcumabl, ruApokcuanl U comu xkeneza(ll) u
xene3a(lll), mx coctas, CBOMCTBA U TOJTYYCHHUE

3.7

XUMUYECKUH HKCIIEPUMEHT: 03HaKOMJIEHHE C 00pa3iaMi METAJIJIOB U CILJIABOB,
X (U3NYECKUMHU CBOWCTBAMU; M3YYCHHE PE3yJIbTaTOB KOPPO3HH METAJIOB
(BO3MOXHO HCIIOTh30BaHNE BUJICOMATEPHAJIOB), 0CcoOeHHOCTEH
B3aUMOJCHCTBUS OKCHUJA KalblMUs M HATpusi C BOAOH (BO3MOXKHO
MCIOJIb30BaHNE BUAEOMATEPUAlOB); MCCIEAOBAHUE CBOMCTB KECTKOW BOJBI;
mpolecca TOpPEeHHsl JKelle3a B KHUCTIopone (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); PU3HAKOB NMPOTEKAHMS KAUECTBEHHBIX PEAKIMil Ha HOHBI
(MarHusi, kanplius, amoMuHus, nuHka, sxenesa(ll) m xemesa(Ill), memu(Il);
Ha0JI0/IeHNE U OMKICAHKUE MTPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATpUs,
Kamuss W Kanblus (BO3MOXKHO — WCIOJNB30BAaHHE  BHJICOMATEPUANIOB);
uccienoBanre aMmGOTEpHBIX CBOMCTB TMAPOKCUAA aIFOMUHHMSI M THIPOKCHJIA




IUHKA; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4 I10 TEMC «BaxHelIe MeTalIbl
1 UX COCIUHCHUS)

XHUMUA U OKpYXKaromiasi cpeaa

4.1

HoBbie MmaTepuansl U TeXHOJIOTHH. BemecTBa u MaTepualbl B TOBCEIHEBHOM
KU3HH YeTloBeKa. XUMHS U 3/10poBbe. bezonacHoe ucnoyib30BaHuE BELIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBasi moMoIs mpu XMMHUYECKUX OXKOTaxX H
OTpaB.HeHI/I}IX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPAMOTHOCTH.  XHUMHUUYECKOE  3arpsi3HEHHE
okpyxatomeii cpenbl [1JIK. Pons Xxumun B pemieHn# 5KOJ0THIECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKU YIIJIEBOJOPOIOB (Yrojib, MPUPOIHBIN Tra3, HE(Th),
MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBILLIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: N3yueHue 00pa3ioB MaTepHUaIoB (CTEKIIO, CTIaBbI
METAJIJIOB, NOJIMMEPHBIE MAaTEPUAIb)




INPOBEPJAEMBIE HA OI2 110 XUMHUHU TPEBOBAHUA K
PE3VJIBTATAM OCBOEHHMS OCHOBHOH OBPA3OBATEJBHOM
HPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

IIpoBepsiemblie TPeOOBaHUS K IPEeAMETHBIM pe3yJibTaTaM 0230B0r0 YPOBHS

Kon OCBOCHHMSI OCHOBHOII 00pa3oBaTe/IbHOl NPOrpaMMbl OCHOBHOIO 0OO0IIEro
oOpa3zoBanus Ha ocHoBe PI'OC

1 [IpencraByienue:

0 TO3HABAEMOCTH SIBJICHUM MPUPObI, TOHUMAaHUE OOBEKTHBHON 3HAYMMOCTHU
OCHOB XHMHYECKOW HAyKH Kak O0JIACTH COBPEMEHHOIO €CTECTBO3HAHWSI,
1.1 KOMITOHEHTa OOIIeH KyJbTYphl M MPAKTHYECKOW NEATETLHOCTH YEeIOBEKa B
YCII0BUAX COBPCMCHHOI'O O6H_I€CTBa; IMOHUMAHHUEC MCCTa XUMUUN CPCAU NPYTUX
€CTECTBEHHBIX HAayK

O HAy4YHBIX METOJAX IIO3HAHMA, B TOM YHUCIE DOKCICPUMEHTAIBHBIX U
TEOPETUYECKUX METOJAX MCCIIECJOBAaHUs BEILIECTB M M3YYECHUsS] XUMHUYECKHUX
pEaKIMii; yMEHHE UCIIOIb30BaTh MOJIENH AJIsl OOBSICHEHUS] CTPOEHUS aTOMOB U
MOJIEKYJI

1.2

o chepax mpodeccCHOHATBLHON EATENBHOCTH, CBS3aHHBIX C XHUMHEH U
COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha JIOCTHKCHHUAX XUMHUYICCKON
HayKH, YTO MO3BOJIUT O0YYAIOIIUMCS PaCCMAaTPUBATh XUMHUIO Kak cepy CBOCH
Oynymiei nmpodecCHOHATBHON NESITEIbHOCTH U CAENIaThb OCO3HAHHBINH BHIOOD
XUMHUH Kak Mpo(UIBLHOTO MpeaMera MpH Mepexoje Ha YPOBEHb CPEIHEro
o0mero oopa3oBaHus

1.3

Brnanenue cucteMoll XMMHUYECKUX 3HAHUM W YMEHUE MNPHUMEHATH CHCTEMY
XUMHUYCCKUX 3HaHI/II>'I, KOTOpas BKJIKOYACT:

BOKHEUILINE XWMHYECKUE TOHATHSA: XUMUYECKHHM DJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, IPOCTOE U CI0KHOE BEILIECTBO, OAHOPOIHASL M HEOTHOPOIHASI CMECH,
OTHOCUTCIIBHBIC aTOMHAsA U MOJICKYJIApHAsA MaCChbl, KOJIMYCCTBO BEIICCTBA, MOJIb,
MOJISIpHAsE Macca, MOJSIPHBIM OOBEM, OKCHJA, KHUCIIOTa, OCHOBaHHE, COJIb
(cpenHsisl), XUMUYECKasl PEaKIusi, Peakluy COSTUHEHHS, PEAKITUH PA3II0KEHUS,
pEeaKIy 3aMelIeHus, peakui OOMEHa, TEIUIOBOM A (dEKT peakinuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKITUH, PACTBOP, MACCOBAsl IOJII XUMUYECKOTO 3JIEMEHTA B
COEMHEHUM, MaccoBasl JOJiA M TMpOLEHTHAas KOHIIEHTpAIUsl BEIIeCTBAa B
pacTBope, sSIIpO aToma, AJIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTAallb, PaJINyC
aTomMa,  BaJeHTHOCTb,  CTENEHb  OKHUCIEHUS,  XUMHYECKas  CBA3b,
SJICKTPOOTPULIATCIIbHOCTD, NOJISIpHAA U HCTIOJIAPpHAA KOBAJICHTHASA CBA3b, MOHHAsA
CBSI3b, METAJUIMYECKAs CBA3b, KpPUCTAUIMUYECKas peméTka (aToMHasi, MOHHasl,
MeTaJIn4yecKasi, MOJIEKYJIIpHasi), HMOH, KAaTUOH, AaHHUOH, OJJIEKTPOJIUT U
HEDJICKTPOJIUT, AJIEKTPOIUTUYECKAs JUCCOLHUAIMS, PeaKlMd HOHHOrO OOMeHa,
OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUU, OKUCIWUTCIL U BOCCTAHOBUTCIID,
OKHCJICHME€ M BOCCTaHOBJICHHE, OJJIEKTPOJIM3, XHMHUYECKOE paBHOBECHE,
oOpaTuMble W HEOOpaTHMBIE pEaKIUU, CKOPOCTh XWMHUYECKOW peaxiuw,
katayimzatop, [ TJIK, koppo3ust MeTajioB, CIjiaBbl

2.1

OCHOBOIIOJIATAlOIIME€  3aKOHbl ~ XHMHUHU: 3aKOH  COXpPAaHEHHUSI  MAacchl,
2.2 nepuoanueckuid 3akoH J[.M. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABOrazipo

TEOpUU XMMHUU: aTOMHO-MOJIEKYJISpHasl T€OpHUs, TEOPHS SIEKTPOIUTHUECKON
JIUCCOIAIIUU

23

3 Brnagenune ocCHOBaMH XMMHUYECKON I'PAMOTHOCTH, BKJIKOYAIOILIEH:




YMEHHE IIPABUJIBHO MCIOJIb30BaTh U3yYEHHBIE BEILIECTBA U MaTepHalibl (B TOM
qrclie MUHEpabHbIe yI0OpEHUs, METAJUIbl U CIIABbI, IPOIYKTHI EPepadOTKU
MPUPOJHBIX UCTOYHUKOB YIIJIEBOJOPONOB (YIJisi, MIPUPOJHOTO ras3a, HedTH) B

3.1 OBITY, CEIbCKOM XO035HCTBE, Ha MPOU3BOACTBE U IOHUMAHUE 3HAYECHUS KUPOB,
OENKOB, YIJIEBOJIOB Ui OpraHW3Ma YelIOBEeKa; yMEHHE IMPOTHO3UPOBATH
BIUSHUE BELIECTB M XHMHUYECKHUX IPOLIECCOB HA OPraHuU3M YeJOBeKa HU
OKPY’KaIOIIYIO IPUPOJIHYIO CPeny

39 YMEHHE UHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHHSMH JPYTUX YIeOHBIX
IpeIMETOB
HaJIM4Yue OMbITa paboThI C Pa3IMYHBIMUA UCTOYHUKAMU MHPOPMAIIUHU 10 XUMUU

33 (HayyHass ¥ HaAy4yHO-NIONYJSIpHAs JIMTEpaTrypa, CIIOBapH, CIIPAaBOYHUKH,
WHTEPHET-PECYPCHI)
yMeHHEe OOBEKTHMBHO OLIEHMBAaThb HWH(OpPMalMI0O O  BeIeCcTBaX, UX

34 MPEeBPAIICHHUSIX U MIPAKTUISCKOM MPUMEHEHUN U YMEHHE UCIIOJIB30BATh €€ IS
pelieHrs yueOHO-T03HABATENIbHbIX 3a/1a4
Brnanenue ocHoBaMu MOHSATUIHHOTO anmapara ¥ CHMBOJIMYECKOTO S3bIKa XUMHUH

4 VIS COCTaBIIeHUST (POPMYJT HEOPTAHHYECKUX BEIIECTB, yPABHEHUN XUMUYIECKUX
peaknuii; ocHoBamu xuMmuueckoid HoMeHKIatypsl (IUPAC u TpuBHaIbHOM)
YMeHne o0BSCHATH CBS3b MOJIOKEHUS dIeMeHTa B [leprnonnueckoii cucreme ¢
YHUCIIOBBIMUA XaPaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMHYECKUX 3JIEMEHTOB

5 (coctraB u 3apsia  snapa, oOOIIee YHCIO DJIEKTPOHOB), PpaclpeeieHHEM
3JIEKTPOHOB MO HEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl ¥ KaJbLUs
[IpencraBienue O MNEPUOAMYECKOM 3aBUCUMOCTA CBOMCTB XUMHUUYECKUX

6 AJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPHUIIATETHHOCTE), TMPOCTHIX M CIIOKHBIX
BELIECTB OT MOJIOXKEHHS 3J1eMEeHTOB B llepmonnueckoil cucteme (B MalsbIX
MEePHOJaX U TTIABHBIX MOJATIPYIINAX) U AIEKTPOHHOTO CTPOSHUS aTOMa

7 YMeHue Ki1accupuIpoBaTh:

7.1 XUMUYECKUE FTIEMEHTBI

7.2 HEOPraHWYeCKHe BEIleCcTBa

7.3 XMMHUYECKHUE PEAKIIUHI

8 YMeHue onpenensiTh:

8.1 BAJICHTHOCTh U CTENEHb OKUCJICHUSI XUMUYECKUX 3JIEMEHTOB, 3aps]l HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M THUII KPUCTAIIMYECKON CTPYKTYPBI B COSTMHEHUSIX

8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpax BElIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBaTh GU3NUECKUE U XUMHUECKHE CBOMCTRA!

91 MPOCTBIX BEUIECTB (KUCIOPOJ, 030H, BOJAOPO, TpaduT, amMas, KpeMHHUH, a3o0T,
dbocdop, cepa, XJI0p, HATPHUH, KM, MAaTHWMA, KAJIBIIMI, aTFOMUHHUH, JKEJIe30)
CIIO)KHBIX BEIIECTB, B TOM 4HCI€ HUX BOJHBIX PAacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOIOPOJ, OKCHJIBI U TUJIPOKCUIBI MeTaiuioB [-IIA rpymm,

9.2 amromunumsi, meau (I1), munaka, xenesa (II u II1), okcuawr yrnepoxa (I u 1V),

kpemuus (IV), azota u ¢pocdopa (Il u V), cepsl (IV u VI), cepaucras, cepHas,
a30THCTas, a30THasA, hochopHasi, yrojbHas, KDeMHHEBAsI KUCJIOTA U UX COJIH)




MIPOTHO3UPOBATh U XAPAKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX

9.3 COCTaBa M CTPOCHMS, TPUMEHEHHUE BEIIECTB B 3aBUCUMOCTU OT HUX CBOWMCTB,
BO3MO>KHOCTb IPOTEKaHMsI XUMHUUECKHUX MPEBPAILECHUN B Pa3JIMYHbIX YCIOBUSIX

10 YMeHue coCTaBiIsATh MOJIEKYJSIPHbIE U MOHHBIE YPAaBHEHMsI pEakLUi, B TOM
0 (oh) (<

10.1 peakIyii HFOHHOTO 0OMEHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI

103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOICTBAa M3YyUYEHHBIX KJAcCOB (TpyI)
HEOpPraHMYECKUX BEILECTB

10.4 MOATBEPKIAIOIINUX TEHETUUECKYIO B3aMMOCBSI3b MEXKY HUMU

11 YMeHue BIYUCIATh (IPOBOAUTH PacU€Thl):

1.1 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTa B COeIMHEHUHU

11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MAcCy, 00hEM Ira3oB

11.4 [0 YpaBHEHUSAM XMMHMYECKUX pEaKUUid M HAXOAUTh KOJIMYECTBO BEIIECTBA,
00BEM M MaCCy PeareHTOB MIIH MPOJYKTOB PEAKIHH

12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMHM METOJaMU HAy4yHOTO T[O3HaHHUS (HaOJIOJEeHHe, W3MEpEeHHUE,

19.1 SKCIIEPUMEHT, MOJEIUPOBAHUE) TPU M3YYEHHH BEIIECTB M XHUMHUYECKUX
ABIICHUI; yMEHUE CQOPMYJIUpOBaTH MNPOOJIEMY U MPEUIOKUTh MyTH €€
pelieHus

120 6e30macHoil pabOThl ¢ XMMUYECKUMHU BEIIECTBAMHU, XUMUYECKOM MOCYI0i U
1a00paTOPHBIM 000pyI0BaHHEM
npaBujgaMu 0€30MacHOro0 OOpaIleHUsT C BEIIECTBAMHU, HCIOIb3YEMBIMH B
MTOBCEIHEBHOM U3HU, MTPABUJIaMU MOBEACHUS B LIESIX cOEpeKEeHUs 3/10POBbS

12.3 U OKpYXamlled IpPUPOAHOM Cpelpl; IOHMMaHHE BpeAa (OMACHOCTH)
BO3JICHCTBUSI HAa JKMBBIE OPraHW3Mbl OINpEAENEHHBIX BEIIECTB, CIOCOOOB
YMEHBIIEHUS U NIPEJOTBPALICHHSI UX BPEIHOTO BO3AEHCTBHUS

13 Hanuume mnpakTU4YeCKMX HABBIKOB IUJIAHUPOBAHUS U OCYLIECTBIICHHUS
CIIEYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
M3Y4YeHHE U OnucaHue (U3MUYECKUX CBOMCTB BEILECTB; O3HAKOMIIEHUE C

13.1 (GU3MYECKUMU W XUMHYECKUMHU SIBICHUSMH; OIBITHl, HILTIOCTPUPYIOIINE
MIPU3HAKY IPOTEKAHUS XUMHUYECKUX peaKklui

13.2 M3y4eHre Croco00B pa3eeHus] cMecen
MOJIy4eHUE KHCIIOpOJa U M3y4YeHHE €ro CBOWCTB; MOJy4YeHHE BOJIOpOAA U

13.3 U3Y4YEHHE €T0 CBOMCTB; MOJIYYEHHUE YIIIEKUCIIOT0 ra3a U U3y4eHHUE €ro CBONCTB;
MOJIyYeHHE aMMHaKa M U3y4eHHe ero CBOMCTB

13.4 MPUTOTOBJIEHWE PACTBOPOB C OMPEACIEHHON MacCOBOM J0JIEN pacTBOPEHHOTO
BELIECTBA

135 NPUMEHEHHE MHIUKATOPOB (JIAKMyca, METUJIOpaHXKa U (beHOJI:bTaJIGI/IHa) TUIs
olpesiesieHUs] XapakTepa Cpejibl B pacTBOpax KUCIOT U Hiesiouen
UCCIeJOBaHNE M OIKCAaHHE CBOMCTB HEOPraHMYECKHUX BEIIECTB PA3IHMUHBIX

13.6 KJIACCOB; M3YYEHHE B3aUMOJECHUCTBHS KMCIOT C METAJIIaMH, OKCHJIaMH METaJLJIOB,

pacTBOPUMBIMM M HEPAaCTBOPHUMBIMU OCHOBAaHUAMM, COJIMU; IIOTy4EHHE
HEpPACTBOPUMBIX OCHOBAaHUM; BBITCCHECHME OJHOIO METaJUla JPYIrUM U3




pacTBopa coJd; ucciaeioBaHue aM(pOTEpHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS
U LIUHKa

13.7

peleHrue OKCIePUMEHTAIBHBIX 3amad 1Mo TeMaM: «OCHOBHBIC KJIacChl
HEOPraHUYECKUX  COCAMHEHUN»;  «DJIEKTPOJIUTUYECKAs  JIUCCOLUALIU;
«BakHelme HeMeTalIbl U UX COCAUHCEHHS», «Ba)kHelme MeTalllbl M UX
COETUHEHHUS

13.8

XUMHAYECKHE SKCIEPUMEHTHI, WUIIOCTPUPYIOUINE TPU3HAKKM NPOTEKaHUs
peaKkiuii HOHHOTO OOMEHA; KayeCTBEHHbIC PEAaKLUU Ha MPHUCYTCTBYIOIIHME B
BOJIHBIX PAacTBOpax HOHBI XJIOPUI-, OPOMHI-, HOAMI-, cyibdaT-, pocdar-,
KapOOHAT-, CUJIMKAT-aHUOHBI, THJIPOKCUA-UOHBI, KATUOHBI aMMOHMSI, MarHus,
KaJIbIIWsl, AIFOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+), iMHKa

14

YMmenue:

14.1

MIPENICTaBIATh Pe3yNIbTaThl KCIIEpUMEHTa B ()OopMe BBIBOJOB, JOKA3aTEIbCTB,
rpadMKoOB U TAaOJIUI] M BBISBISATH IMIHPUUYECKHE 3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBS3M MEXAY peEalbHO HAOIIOMaeMbIMH XHUMHUYCCKHUMU
SABJICHUAMH U HponecCaMu, MNPOUCXOIAINIMMHU B MAKpO- U MHUKPOMUPC,
OOBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIIECTB




INIEPEYEHb J2JIEMEHTOB COIEPXAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3JIEMEHT COJAEePKAHMS

1 IlepBOHAYAJIbHBIE XUMUYECKUE TTOHATHS

1.1 UYucTteie BemecTBa U cMecu. CiocoObI pa3sielieHus: cMecei

12 ATOMBI W MOJIEKYIbl. XUMHUYECKHE dJJIeMEHTHl. CHUMBOJIBI XUMHYECKHX
sneMeHTOB. [IpoCThie U CII0KHbIE BELIECTBA.

13 Xumnueckass Qopmyna. BaneHTHOCTh aTOMOB XHWMHYECKHX JJIEMEHTOB.

CreneHp OKUCIECHUSI

3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAas aTOMHas Macca.
1.4 OTtHocuTenbHAs MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO 3JIEMEHTA
B COEIMHEHUH

KonuyectBo BemectBa. Moabs. Monsiprast Macca. MomsipHbIii 00BEM Tra3oB.

1.5 B3anMocCBsI3b KOJIMYECTBA, MAaCChl M YUCJIa CTPYKTYPHBIX €AMHUI] BEIIECTBA

1.6 Du3nyecKkue U XMMHUYECKUE SBJICHUS. XUMUUYECKasl PEaKUHs U €€ MPU3HAKH.
3aKOH COXpaHEHHs] MAaCChl BEIIECTB. XUMUYECKHE YPAaBHEHHUS

) [lepuonnueckuii 3akoH u Ilepuoauueckass cucTeMa XMMHYECKHX 3JIEMEHTOB

J .M. MenpneneeBa. CTpoeHUe aTOMOB

[lepuonnueckuii 3akoH. Ilepuoanueckas cucTeEMa XUMHUYECKUX JIIEMEHTOB
2.1 .. Menneneea. [lepuoasl u rpynmbl. OU3nyueckuii CMBICT MOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIbI AJIEMEHTA

Crpoenne atomoB. CocTtaB aTOMHBIX sifep. M3oTomnbl. DnekTponsl. CTpoeHue
2.2 AJICKTPOHHBIX O00O0JIOYEK aToMOB TEpBBIX 20 XWMHUYECKHX JJIEMEHTOB
[Tepuonnueckoint cucremsl .M. Menaeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, KaWs, Kajbllusa (paamyca aToMOB, 3JEKTPOOTPHUIATEIHLHOCTH,
2.3 METANIMYECKUX W HEMETAUIMYECKUX CBOMCTB) W HX COEJUHCHHN B
COOTBETCTBUU C TIOJIO)KCHHEM »dJIeMEeHTOB B Ilepmoamdeckoil cucreme
CTPOCHHUEM HX aTOMOB

3 CrpoeHnue BelecTna

Xumuueckass cBA3b. KoBaneHTHas (mosispHass W HENOJSpHAs) CBSI3b.
3.1 DJIEKTPOOTPUILIATEILHOCTh ~ XMMHYECKHX  AJeMEHTOB. OHHas  CBA3b.
Merauinueckas CBsi3b

Tunbl KpUCTAIMYECKUX pPEMETOK (aTOMHas, HMOHHAs, METaJlJIMYecKas),
3.2 3aBUCHMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOU PELIETKUA U BUAA
XUMHUYECKOU CBSI3H

Baxnelmuye mnpeacTaBUTEIM HEOPraHMYEeCKUX BemecTB. Hemeramnsl U ux

4
coenuHeHusl. MeTalibl ¥ UX COSAMHCHHUS
Knaccupukanuss 1 HOMEHKIATypa HEOPTaHMYECKUX COCAMHECHUN: OKCHJIOB
(coneoOpa3yromue: OCHOBHBIC, KHCJIOTHBIE, amdoTepHbIe) "
4.1 HEecoJeo0pa3yoIre; OCHOBaHUU (IIENOYM M HEPACTBOPHMBIE OCHOBAHWS);
KUCTIOT (KHUCIIOpOACOAepk aliue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U
MHOT'OOCHOBHBIE€); COJIel (CpEAHUX U KUCIIBIX)
49 Ou3znyecKkue W XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, ocdopa, yriepoaa, KpeMHHS




duznyeckre U XUMHYCCKHUE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIUTHUA,

4.3 HATpUsl, KIS, MarHUsl U KaJblUsl, aJJIOMUHUS, Keje3a. DICKTPOXUMUUECKUN
PsAL HAIPSKEHUN METaJIOB
4.4 Pu3nyecKkne U XMuMHYECKHUE CBOKMCTBA BOJAOPOAHBIX COEAUHEHUN HEMETAIUIOB:
' XJIOPOBOJIOPOJIA, CEPOBOAOPOAA, AMMHAKA
®dusndeckue ¥ XMMHUYECKUE CBOMCTBAa OKCHUIOB HemeTayioB: cepbl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). Ilonyuenue
OKCHJIOB HEMETAJJIOB
46 Xumudeckue cBorcTBa OKCHIOB: MeTamioB [A—IIIA rpymm, nmunka, meau(Il) u
' xenesa(ll, IID). TTonyyenne okCUI0B METAILIIOB
XVMHUYECKHE CBOMCTBA OCHOBAHUH U aM()OTEPHBIX THAPOKCUAOB (HA MIPUMEpe
4.7 TUAPOKCHUIOB aAJTIOMUHMS, Kene3a, NHuHKa). [lodydyeHne OCHOBaHWN W
aM(OTEPHBIX THIAPOKCHJIOB
OO0mre XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEpOBOAOPOAHOIA,
48 CEpPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KPEMHUEBOM, YroiabHOH. OcoObie
' XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
ITonydeHue KuciaoT
4.9 OO6mme XUMHIECKUE CBOMCTBA cpeHuX coneit. [lomyuenue coei
410 [Tonyuenue, cobupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOPOJa, aMMHaKa,
) YIIEKUCIIOTO Ta3a B Ja0OpaTOpUu
411 [Monmyyenne ammuaka, CEpHOI M a30THOIM KUCIIOT B IPOMBIIIIIEHHOCTH. O0111e
' CIoco0bI MOJTYUYEHUS] METAJIIOB
4.12 I'eneTnueckas CBsI3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUN
5 XUMUYECKUE PEAKIUU
Knaccudukanys XuMAYecKUX peakiyil Mo pa3inuHbIM IPU3HAKAM: 110 YHUCITY U
5.1 COCTaBY Y4YaCTBYIOIIMX B pPEAKIMH BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo
M3MEHEHUIO CTEIICHEW OKHMCIICHHS] XUMUYECKUX 2JIEMEHTOB
59 TennoBoir »h(PEeKT XUMHYECKOW peakluH, TEPMOXUMHYECKHE YpaBHEHHUS.
) DK30- ¥ SHIOTEPMHUUECKUE Peaklui. TepMOXUMUYECKHE YPaBHEHUS
OKHUCIUTEbHOBOCCTAHOBUTEIbHBIE peakii. OKUCIUTENN U BOCCTAHOBUTEIH.
5.3 [Ipomecchl  OKHWICIIGHHSI W BOCCTAHOBJICHHS.  OJJCKTPOHHBIM  OayiaHc
OKHCIUTEIbHOBOCCTAHOBUTEIIBHON PEaKIINU
54 Teopust 37IeKTPOAUTHYECKOMN Aucconuai. KaTtuoHbl, aHHOHBI. DJIEKTPOIUTHI
' U HeRJIeKTPOJIUThl. CuiibHbIE U cabble 3JeKTPOIUThl. CTeneHb TUCCOoUUalnn
55 Peakiiun nonHoro ooMeHa. Y cloBUs NMPOTEKaHUS PeaKIuii HOHHOTO OOMEHa,
] IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUK
6 XuUMHS ¥ OKpYXKaloLas cpeaa
BemectBa m marepuanbl B NOBCEIHEBHOM JKM3HM 4YelnoBeka. be3omacHoe
6.1 WCITOJIb30BaHNUE BEIIECTB W XUMHYECKUX PEaKIHWi B Ja0OpaTOpuu U OBITY.
[TepBasi moMoIIs IPY XUMHUYECKHUX 0KOTaX M OTPaBICHUSIX
XVUMUYECKOE 3arpsi3HEHUE OKpYyKaromeld cpeapl (KUCIOTHBIC —JIOXKIH,
3arpsi3HEHUE MOYBBL, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MperoTBpalIeHUS
6.2 [IpenenvHas momyctumas kouueHTpauus BemectB (IIK). Pomp xumum B

pelIeHUN JKOJOTHYECKUX TpoljeM. YCWIeHHe MNapHUKOBOTO 3ddeKTa,
pa3pylieHre 030HOBOTO CIIOsI




[Tpumenenue cepsl, a3ota, ¢pochopa, yriaepona, KpeMHHUS U UX COCTUHECHUN B
ObITYy, MEAMIIMHE, MPOMBIIIJICHHOCTH M CEIbCKOM Xo03dicTBe. [IpuMenenue

6.3 METaJUIOB U CIUIaBOB (CTajb, YYTyH, MIOPATIOMHHUHN, OpoH3a) B OBITY U
IIPOMBIIUIEHHOCTH UX COeTMHEHM. [IoHsATHE 0 KOPPO3UM METAIIIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HUH

6.4 [IpupoaHble HMCTOYHHMKH YIIIEBOJOPOJOB (Yroib, MPUPOAHBIA Ta3, HEDTH),
MIPOJIYKTHI MX NepepaboTku (O€H3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHavanbHbBIe MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHMSIX

6.5 yriiepoja (MeTaH, 3TaH, 3THJICH, alleTUIICH, 3TAHOJI, TJIUIEPUH, YKCYCHAst KUCIIOTa).
[TonsiTrie 0 GMONOrMYECKU BaXKHBIX BELIECTBAX: XKHUpaX, OeKax, yriieBoJax — U UX
POJIM B JKU3HU YEJTIOBEKA

7 Pacuérsr:

7.1 1o popmyrnaM XUMHUYIECKUX COCTMHEHUN

7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMHYECKUM YPABHEHHSIM




YUYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT' O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
1. Xumus. 8 knace : yueOnuk / O.C. I'abpuensH. — 6-¢ u31., CTePEOTUIl. —
M. : Hpoda, 2017.
2. Xumus. 9 xnacc : yuebnuk / O.C. 'abpuensn. — 5-e u3a., CTepeoTun. —
M. : Hpoda, 2017.

METOJIUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. Xumus. 9 k1. KonTposibHble U npoBepouyHbie paboThl K yueOHuky O. C.
IMabpuensna «Xumus. 9 knacey : yuedHnoe nmocooue / O. C. I'abpuensn, I1.H.
bepeskun, A. A. YmakoBa u n1p. — M. : lIpoda, 2013.

2. Xumusd. 8 xi. KoHtponbHble u npoBepouHbie padboTsl K yueOnuky O. C.
["abpuensina «Xumus. 9 knacey : yueobnoe nocodue / O. C. I'abpuensn, [1.H.
bepeskun, A. A. YmakoBa u n1p. — M. : lIpoda, 2013.

3. Xumus. 8 ki. KonrponeHbie u npoBepounbie paboTsl k yueOHuky O. C.
[Nabpuensna «Xumus. 8 xiacey : yuebHoe mocodbue / O.C. I'abpuensn, I1.
H. bepeskun, A. A. YmrakoBa u Jip. — 2-¢ u3j., crepeoturt. — M. : JIpoda,
2014.

4. Xumus. 8 k. KoHTpoJsibHBIE W TIpoBepouHbie paboThl K yueOHuky O. C.
IMabpuensna «Xumus. 9 knacey» : yueoHoe nocodue / O.C. I'abpuensn, I1.
H. bepes3kun, A. A. YmakoBa u ap. — 3-e usf., crepeotun. — M. : [lpoda,
2014.
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https://m.edsoo.ru/00ae3de8

9. https://m.edsoo.ru/00ad9cb2

10.http://profil.adu.by/mod/book/view.php?1d=5369

11.ttps://foxford.ru/wiki/himiya/ammiak

12.https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-
1-ego-soedineniia-161796/re-38361 fat-ef50-48c1-81b8-a678e93fd08f

13.https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-
163805/shchelochnye-metally-i-ikh-soedineniia-163806/re-52a7a081-15b-
4448-a459-¢53794de4b8e

14 .https://umschool.net/library/himiya/metally-ia-gruppy/
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