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1. MnaHupyemble pe3yJibTAThI OCBOCHHS Y4eOHOT0 NpeaIMeTa, Kypca

BbInyCKHMK HAYYHUTCS:

XapakTepu30BaTb OCHOBHBIC METOAbI TIO3HAHUA: HAOIIOJCHUE, H3MEpPEHHUE,
3KCIIEpUMEHT;

OMUCHIBATh CBOMCTBA TBEPJIbIX, XKUAKUX, ra3000pa3HbIX BEIIECTB, BBIACISS HUX
CYILIECTBEHHbBIE PU3HAKH;

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUH «aTOM», «MOJICKYIIa», «XHU-
MUYECKUN DBJIEMEHT», «IIPOCTOE BEIIECTBO)», «CJOKHOE BEIIECTBO», «BAJICHTHOCTHY,
«XHUMHUYECKAS] pEAKLIHUS», UCTOJIb3Ys 3HAKOBYIO CUCTEMY XHUMUU;

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUsI MacChl BEILIECTB, IIOCTOSTHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOU TEOPUU;

pa3nuyaTh XUMUUYECKHE U (PU3NIECKUE SBIICHHUS,

Ha3bIBaTh XUMUUYECKHUE DJIIEMEHTHI;

OMPENIEIATh COCTAB BEIIECTB MO UX (popMyam;

ONPEAEIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSIX;

OMPENENATh TUIl XMMUYECKUX PEaAKIU;

Ha3bIBaTh MPU3HAKU U YCIIOBUS MPOTEKAHUSI XUMUUECKUX PEAKIIUNA;

BBISBJISITH MPU3HAKU, CBUJETEIBCTBYIOIIUE O MPOTEKAHUM XUMUYECKONU peaKIuu
IIPU BBIIIOJIHEHUU XUMUYECKOTO OIbITA;

COCTaBJISITH (POPMYJIbI OMHAPHBIX COCTMHEHUM;

COCTaBIISITh YPABHEHUSI XUMUUYECKUX PEAKIINIA;

coOJIr01aTh TIpaBuiIa 0e30MmacHoi paboThI MPU POBEICHUU OTIBITOB;

M0JIb30BAThLCS J1a0OPATOPHBIM 000PYAOBAHUEM U MOCYI0M;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MacChl BEILIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIFO XMMHUYECKOTO 3JIEMEHTa 10 (opMyJie COSTUHECHMUS;

BBIYUCIISITh KOJIMYECTBO, 00BEM WJIM MAacCy BEIIECTBA MO KOJUYECTBY, 00bEMY,
MAaccCe PEareHTOB WJIY MPOJYKTOB PEAKIINH;

XapakTepu3oBaTh (PU3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KH-
CI0poAa U BOAOPOAA;

MoJy4aTh, COOMpPaTh KUCJIOPO U BOJIOPO/I;

pacrio3HaBaTh OMBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJIOPO/I;

pacKpbIBaTh CMBICH 3aKOHA ABOTaapo;

PaCKpBIBaTh CMBICII TTOHATUHN «TETUTOBOM 3PHEKT peakinm», «KMOJSPHBIA 00bEM»;

XapaKTepu30BaTh (PU3MUECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

PaCKpbIBaTh CMBICI MOHSITHUSL «PACTBOPY;

BBIUHCIISITh MAaCCOBYIO JOJIKO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBIIATh PACTBOPBI C ONPEACICHHOM MAacCOBOW JIOJIEW PACTBOPEHHOI'O BE-
IECTBA;

HAa3bIBaTh COCAMHEHUS N3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

XapaKkTepru30BaTh PU3MUYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOP-
FaHUYECKHUX BEIECTB: OKCUAOB, KMCJIOT, OCHOBAHHUM, COJICH;

ONpPEAEATh NPUHAJIEKHOCTh BEIIECTB K ONMPEACTCHHOMY KJIACCYy COCIMHEHHUI;

COCTaBJISATh (POPMYJIbI HEOPTaHUUECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB;

MPOBOAUTH OIMBIThI, MOATBEPKIAIOITUE XUMUUECKHE CBOMCTBA M3YYEHHBIX KJlac-



COB HEOPTraHMYECKUX BEILIECTB;
pPacrno3HaBaTh OMBITHBIM MYTEM PACTBOPHI KUCJIOT U LIECJIOYEH IO U3MEHECHUIO OK-
pacKyd HHAUKATOPA;

XapaKTEepU30BaTh B3aUMOCBA3b MEXKIY KJIaCCaMU HEOPTaHUYECKUX COCAUHECHUM;

packpeiBath cMbIch [leprnoanueckoro 3akona J[.1. Menneneesa;

OOBSACHATHh (PM3UYECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpPa XUMHUYECKOTO
3JIEMEHTAa, HOMEPOB TPYIIIbI U iepuojaa B nepuoandeckout cucreme .M. Menaeneena;

OOBSCHATHh 3aKOHOMEPHOCTH U3MEHEHHUS CTPOCHHSI aTOMOB, CBOMCTB AJIEMEHTOB B
npeaenax MaJiblX IEpUOJI0B U TJIaBHBIX NOATPYIIIL,

XapaKTEepHU30BaTh XMMHUECKHE JIEMEHTHI (OT BOJOPOJA IO KajbIlMs) HA OCHOBE
uX TOJOXKEeHHUS B nepuoauyeckoir cucreme [[.M. MeHnneneeBa u 0COOCHHOCTEHM cTpoe-
HHS MX aTOMOB;

COCTaBJISITb CXEMBbI CTPOCHHS aTOMOB NEPBBIX 20 3JIEMEHTOB NEPHUOIUYECKOM
cuctemsl JI.1. Menpeneena;

PACKpBIBATH CMBICIT TIOHATUI: «XUMHUYECKAS CBSA3BY, «AJIEKTPOOTPULIATEITLHOCTHY;

XapaKkTepUu30BaTh 3aBUCUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIA KPUCTAJI-
JINYECKOW PELIECTKH;

ONPEAEATh BUJl XUMUYECKOUN CBSI3M B HEOPTraHUYECKUX COCTMHEHHUSIX;

M300paxaTh CXEMbI CTPOEHUS MOJIEKYJ BEIIECTB, 0OPAa30BaHHBIX Pa3HbIMU BH/1a-
MU XUMHUYECKHUX CBS3CH;

PACKpBIBaTh CMBICI MOHATUH «HOH», «KATHOH», «AHUOH», «IJEKTPOJUTHD?, «HE-
BJIEKTPOJIUTBDY, «AJICKTPOJIMTUUYECKAS AUCCOLMAIUSY, «OKUCIUTENbY, «CTEINEHb OKHC-
JICHUS» «BOCCTAHOBHUTEIIbY, KOKHCICHHUE)», «BOCCTAHOBIICHUE,

OMPEJICIIATh CTEIIEHb OKUCJICHHUSI aTOMA 3JIEMEHTA B COCJIUHEHUU;

PACKPBIBATh CMBICJI TEOPHUH IJIEKTPOJTUTUYECKON TUCCOLUALINY;

COCTaBJISITh YPABHEHUS DJIEKTPOJIMTUUECKON TUCCOLMAIIMN KUCIIOT, MIEI0YEn, CO-
JICH;

OOBSICHAITh CYIIHOCTh MPOIECCa AIEKTPOJIUTHUECKON IUCCOLMAIMN U PeaKIui
HOHHOTO 00OMEHa;

COCTABJISATh MMOJHBIE U COKPAIICHHbIE HOHHBIE YPAaBHEHHUS PEaKIui 0OMEHa;

OTPENIEeNIATh BOBMOXKHOCTh MPOTEKaHUs PEaKIIuii HOHHOTO 0OMEHa;

MPOBOJIUTh PEAKIMH, MOATBEPKIAONIME KAYECTBEHHBIM COCTAB Pa3JIMYHBIX
BCILIECTB;

ONPEICNIATh OKUCIIUTENIb U BOCCTAHOBUTEIIb;

COCTaBIISAITh YPABHEHUSI OKUCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECCKON PCaKIINH;

KJIACCU(UIIMPOBATH XUMUICCKHIE PEAKIIUH 110 PA3IMYHBIM IIPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXAY COCTaBOM, CTPOCHUEM U CBOMCTBAMHU He-
METaJIJIOB;

MPOBOJUTH OMBITHI TIO TOJYYEHUIO, COOMPAHUI0 W HW3YYCHUIO XUMHUUYECKHUX
CBOMCTB Ta3000pa3HbIX BEIIECTB: YIJIEKHUCIOTO ra3a, aMMHUaKa;

pacro3HaBaTh OIBITHBIM MYTEM Ta3000pa3HbIe BEIIECTBA: YIJICKUCIBIA Ta3 M
aMMHaK;

XapaKTEepU30BaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOMCTBAMH



METaJIOB;

Ha3bIBaTh OpPTraHWYECKHE BEIIeCTBA MO WX GOpMyse: METaH, 3TaH, ITHIICH,
METaHOJI, JTaHOJ, TJHUIEPUH, YKCyCHas KHUCIOTa, aMHHOYKCYCHasi KHUCJIOTa,
CTE€apUHOBAs KUCIJIOTA, OJICMHOBAs! KUCJIOTA, TJIIOKO03a;

OLICHUBATh BIUSHHE XUMHUYECKOTO 3arps3HEHUS OKpYKalomleld cpeapl Ha
OpraHu3M YeJIOBEKa;

rpaMOTHO O0OpanaThCs ¢ BEMIECTBAMU B MTOBCEIHEBHOM XKU3HU

OMPENIEeNATh BOBMOKHOCTh IPOTEKAHUS PEAKIINN HEKOTOPBIX MPEACTABUTENCH Op-
TFaHUYECKUX BEILECTB C KUCIOPOJOM, BOAOPOJOM, METAJJIaMU, OCHOBaHUSIMHU, rajore-
HaMHU.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCSH:

BBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTAIBLHO THUIIOTE3bl 0 XUMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHYECKUE
peaKkuu, 0 XapakTepe U NPOAYyKTaX Pa3IMYHbIX XUMUUYECKUX PEAKIIU;

XapaKkTepu30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABINBATh
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXAY JJAHHBIMU XapaKTEePUCTUKAMU BEIIIECTBA;

COCTaBJISAITh MOJICKYJISIPHBIE M TIOJHBIE MOHHBIE YpaBHEHHUSI MO COKpaIIEHHBIM
MOHHBIM YPaBHEHUSIM;

MPOTHO3UPOBATh CHOCOOHOCTh BEIECTBA MPOSBISTh OKHUCIUTEIBHBIE WU
BOCCTAaHOBUTEJIBLHBIE CBOMCTBA C YUETOM CTEIECHEH OKHUCIICHUS DJIEMEHTOB, BXOASAIIUX B
€ro COCTaB;

COCTaBIISITh YPAaBHEHUS PpEAKLUW, COOTBETCTBYIOLIUX IMOCIEAOBATEIbHOCTH
IpPEBPALICHN HEOPraHUYECKUX BEUIECTB Pa3JIMYHbBIX KJIACCOB;

BBIIBUTaTh M TPOBEPSITh OSKCHEPUMEHTAIIBHO THUIIOTE3bl O pe3yJbTarax
BO3/ICHCTBUSI PA3IMYHBIX (DAKTOPOB HA N3MEHEHHE CKOPOCTH XUMUUYECKON PEaKIInu;

UCIIOJIb30BaTh NPUOOPETEHHbIC 3HAHUS JJISI  DKOJIOTMYECKH TPaMOTHOTO
MTOBEJICHUS B OKPYKAIOUIEH Cpee;

WCIIOJIb30BaTh MPUOOPETEHHBIC KIIIOUEBBIC KOMIIETCHIIMM TIPU  BBITIOJHEHUU
MPOEKTOB U Yy4e€OHO-UCCIENOBATEIbCKUX 3aJad IO HU3YYEHUIO CBOMCTB, CIOCOOOB
MOJYUYEHHUS U paclio3HaBaHUs BEIIECTB;

O00BEKTHUBHO OIIEHUBATh MHPOPMAITUIO O BEILIECTBAX U XUMHUYECKUX MPOIIECCaX;

KPUTHUYECKH OTHOCHUTHCS K TICEBJOHAy4HOU HHpOpMaIU, HEA0OPOCOBECTHOM
peKiiame B CpeACcTBaX MacCoBOU nHpOpMaInH;

OCO3HaBaTh 3HAYECHHE TEOPETUYECKUX 3HAHUM MO XUMHUH [JISI MPAKTHUYECKON
NEeATEeIbHOCTH YEJIOBEKa;

CO371aBaTh MOJICTTU M CXEMBI JUIsl PEIICHHs] YYeOHBIX U MO3HABATEIBHBIX 3a]1ay;
MOHUMATh HEOOXOIMMOCTh COOIOJICHUS MPENMCAHNN, TIPEIJIaraéMbIX B HHCTPYKITUSIX
0 MCTIOJ30BAHMIO JICKAPCTB, CPEJCTB OBITOBON XUMHH U JIP.

N3yyeHne XMMUM B OCHOBHOW IIKOJIE HAIpaBJ€HO Ha JOCTHXKEHHE O0Oydarouiu-
MUCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOEHUSI Y4EOHOTO
peaMerTa.

JINYHOCTHBIE Pe3yJIbTATHI
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JIn4HOCTHBIE  pe3yJbTaThl  OCBOEHUS  MPOTPaMMbl  OCHOBHOTO  OOILEro
oOpa3oBaHHsl JOCTHTalOTCs B Xojae OOydeHHs XUMHUH B €AMHCTBE Y4eOHOW u
BOCIIUTATEIBHOM JleaTeIbHOCTH OpraHu3aliuu B COOTBETCTBUU C TPATUIIUOHHBIMUA POC-
CUUCKUMHU COIIMOKYJIBTYPHBIMU U JTyXOBHOPABCTBEHHBIMU LIEHHOCTSIMU, MPUHSITHIMU B
oO1IecTBe MpaBUJIaMd M HOPMAaMH MTOBEACHUS U CIIOCOOCTBYIOT MTPOLIECCAM CaMOMO3Ha-
HUS, CAMOPA3BUTHSA W CONMAIM3AIMN O0ydarommxcs. JIMYHOCTHBIE pe3yiabTaThl OTpa-
XKaroT c(HOPMUPOBAHHOCTDH, B TOM YHCJIC B YACTH:

1. 1. llampuomuueckozo eochumanus

1) LIEHHOCTHOTO OTHOIIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HacJleIHi0, TOHMMaHUS 3HAUYEeHHUs XMMHYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTU BIJIAJIETh JIOCTOBEpHOM HHQOpManuen o
NEPENOBbIX JIOCTIXKCHHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

1.2. I'pasicoanckozo eocnumanus

2) TpeACTaBIEHUS O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJUICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEA0BATENIbCKOM, TBOPUECKOW M APYTHX BHUAAX NEATEIbHOCTH;
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOU NESITEIBHOCTH MPHU BBINOJHEHUHN YUEOHBIX,
MO3HABATEJbHBIX 3aJlay, BBIMOJHEHUM XHUMHYECKUX HKCICPUMEHTOB, CO3JaHUU
Y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOMOHMMAHUIO U B3aMMOIIOMOIIM B MPOIEeCcCe
ATOM y4eOHOW JESTEIBHOCTU; TOTOBHOCTH OIICHHBATh CBOE MOBEICHHE U TOCTYIKHU
CBOUX TOBAPHILEH C MO3HUIIMM HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUSA
MOCJIEACTBUN MOCTYIKOB;

1.3. llennocmu nayunozo no3Hanus

3) MHpPOBO33pEHYECKUX MPEICTABICHUN O BELIECTBE M XMMHUYECKOW PEaKIIUH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOUIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTA HAyYHOW KapTUHBI MHpA; MPEACTaBIICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOIHON CpeoH,
O POJIM XMMUH B MMO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeJbHBIX MOTHBOB, HAPAaBJICHHBIX HA MOJIy4YEeHHWE HOBBIX 3HAHUHU MO
XUMUU, HEOOXOIUMBIX ISl 0ObSICHEHUS HAOJI0JaEMBbIX MPOIECCOB U SIBJICHU;

5) mo3HaBaTenbHOM, MHPOPMALIMOHHON U YUTATENIbCKOW KYJIbTYphI, B TOM YHCIIE
HAaBBIKOB CAMOCTOSATENIbHON pabOThl ¢ YUEOHBIMH TEKCTAMH, CIPABOYHOMN JTUTEPATYPOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIITMOHHBIX TEXHOJIOTHU;

6) mHTEepeca K OOYYEHHIO M IO3HAHHIO, JIOOO3HATEIILHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOCKTHOW M MCCIIEIOBATEIBCKON IEITEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00YUYCHUS B JaJIbHEHUIIIEM;

1.4. @opmuposanusn Kyabmypot 300p06bs

7) OCO3HAHUS LEHHOCTH JKM3HHU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pPOBBIA 00pa3 »KW3HHW, OCO3HAHUS TIOCIEJACTBUNA U
HETIPUATHUS BPEIHBIX TPUBBIYEK (YMOTPEOJICHUS alKOToJisl, HAPKOTHUKOB, KYpPEHUS),
HEOOXOJIMMOCTU COOIOJICHUS TIPaBUJI OE30MACHOCTU MPU OOPAIICHUU C XUMHUUYECKUMHU
BEILIECTBAMU B OBITY U pEAIbHOM JKU3HU;

1.5. Tpyooeozo éocnumanusn
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8) nHTEpeca K NPaKTUUYECKOMY M3YyUEHUIO NMPOQEeCcCuil U TpyAa pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NMPEAMETHBIX 3HAHUU MO XMMHUH, OCO3HAHHOTO BbIOOpA MHAMBUIYATBHON
TPAEKTOPUH MPOAOCDKEHUS O0Opa3oBaHHs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEW; YCIEUTHON
npo(hecCHOHANPHON NEATETbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHUH; TOTOBHOCTDH
a/IalTHPOBATHCA B MPO(decCHOHATBHOM cperie;

1.6. Ixonozuueckozo socnumanusn

9) SKONOrMYecKH LEIECOOOpPa3HOrO OTHOUIEHMSI K MPHUPOAE KaK HCTOYHHKY
KU3HM Ha 3emile, OCHOBE €€ CyIIEeCTBOBAHMs, NOHMMAaHUS LIEHHOCTU 3J0pPOBOIO M
Oe3omacHOro o0Opaza JKM3HM, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
(pu3znyecKoMy U MCUXUYECKOMY 3[J0POBBIO, OCO3HAHUS LIEHHOCTU COOJIIOICHUS ITPaBUII
0e30MacHOro IMOBEACHUSA Mpu paboTe C BELIECTBAaMHU, a TakK€ B CHUTyalusX,
YTPOKAFOIIUX 310POBBIO U )KU3HU JHOJEH;

10) cnocoOHOCTH NMPUMEHSATH 3HAHUS, MOJIy4aeMble MPU U3YYEHUU XUMUU, IS
pelIeHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEW NPUPOJHON CPENOM, MMOBBIIEHUS YPOBHS
AKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUS TJIOOAIBHOIO XapakKTepa 3KOJIOTMYECKUX Mpo-
0JieM U IyTell UX pelIeHMs TOCPEACTBOM METOJIOB XUMUMU;

11) 95KOJIOrMYECKOrO0  MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCA UM B
ITI03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MTPAKTHKE.

MeranpeaMeTHbie pe3yJIbTaThl

B cocraBe MeTanmpeIMETHBIX pe3yJbTaTOB  BBIACIIIOT  3HAYMMBIE  JUIS
(opMUpOBaHHS MHPOBO33pPEHUS OOILICHAYUYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIIMIIL,
runore3a, (akt, cucrema, MpolecC, SKCIEPUMEHT U Jp.), KOTOPbIE UCHOJB3YIOTCS B
€CTECTBEHHO-HAYYHbBIX YYEOHBIX MpeIMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHMW U3 3TUX
npeaMeToB (OpPMHUPOBATH MPEJICTaBICHHE O LEJIOCTHOW HAydyHOM KapTWHE MuUpa, U
yHHUBEpcajbHble y4eOHble JAEeUCTBUS (IIO3HABATEIbHbIE, KOMMYHUKATHUBHBIC, DPETYJIs-
TUBHBIE), KOTOpbIE 00ecneuYnBaloT (POPMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIILHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHUIO yU€OHOM 1eITeIbHOCTH.

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BATENbHON MPOrpaMMbl IO
XUMUHU OTPAXKAIOT OBJIAJICHHE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JACHCTBUSIMH, B TOM
YUCJIE:

ba3oevimu nocuueckumu oeiicmeuamu.

1) yMeHHeM HCIONB30BaTh NPHUEMBI JIOTMYECKOTO MBIIUIEHHUS IPU OCBOEHUU
3HAHWI: PacCKpbhIBaTh CMBICI XWMHUYECKHX TOHATHHA (BBLACIATh HX XapaKTEpHbIE
MIPU3HAKH, YCTAHABIMBATh B3aMMOCBA3b C JPYTMMHM HOHSTHSIMH), HCIOJIb30BaTh
NOHATUS ISl OOBSICHEHUS OTHEIbHBIX (PAKTOB M SBJICHWH; BbIOMpaTh OCHOBAHUS U
KpUTEpUU I KiIacCU(PUKAIMK XUMHUYECKHX BEIIECTB M XUMHYECKHX PpPEaKIIUii;
YCTaHABIIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMU U3YUYCHUS; CTPOUTH
JIOTUYECKHE pACCYKJIECHHUs (MHIYKTHUBHBIC, IEAYKTHBHBIE, [0 aHAJOTUM); JAEJaTh
BBIBO/IbI U 3aKJIFOYECHMUS;

2) yMeHHMEM TMPUMEHATh B TIpollecCe MO3HAHUA TMOHATUS (MpPEAMETHbIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, MCIOJIb3yEMbIE B XUMHUHU,
npeoOpa3oBbIBaTh LIUPOKO MPUMEHSIEMbIE B XMMHUU MOJIEIbHBIE NPEICTABICHU —



XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasi opMysia U ypaBHEHUE XUMHUE-
CKOM peakuMu — MpU PEIICHUH YYEOHO-IIO3HABATENbHBIX 33Ja4; C YYETOM 3THX
MOJEJIbHBIX TPEICTABICHUNA BBISBIATh U XapaKT€PU30BATHh CYLIECTBEHHBIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BE-IIECTB U XUMHYECKHX PEaKIUil; BBIBIATDH
o0lue 3aKOHOMEPHOCTH, NPHUYMHHO-CJIEICTBEHHBIE CBSI3M M NPOTUBOPEYHS B
M3Y4aeMbIX MpOLECccaX MW SABJICHHSX; MNpeararb KPUTEPUHM JI1 BBISBICHUS 3THX
3aKOHOMEPHOCTE M MPOTHUBOPEUMI; CaAMOCTOSITENIbHO BBIOMpaTh CHOCOO peIIeHUS
yueOHOM 3amaun (CpaBHHMBATh HECKOJBKO BAPHUAHTOB pEIIEHUS, BBHIOMpATh HamOolee
HNOJXOISIINN C YUETOM CaMOCTOATENIBHO BBIICIEHHBIX KPUTEPHUEB);

baszoevimu uccnedosamenvckumu oenucmeuamu

3) yMEHHEM HCMOJIb30BaTh IMOCTABJIECHHBIE BOIMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUA, a TAaK)K€ B KauyeCTBE OCHOBBI JJisi (DOPMUPOBAHMS TUIOTE3bl MO MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYK/ICHMIA;

4) mpuoOpereHue ONbITa MO IUIAHUPOBAHHUIO, OPraHU3allid M IPOBEICHUIO
YUYCHHUYECKUX  JKCIIEPUMEHTOB: yMEHHME HaOmoJaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yiabTaT, (OpMyaupoBaTh OOOOIIEHHS U
BBIBOJIbI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHMS, COCTABIATH OTUET O
MpoJIeJIaHHOM padoTe;

Pabomoit ¢ ungpopmavueii

5) yMmeHHweM BbIOMpPATh, AHAJIU3UPOBATh M HWHTEPHPETHPOBATH HH(POPMALIHIO
pa3iaMyYHBIX BUAOB M (OPM MNPEACTABICHHUS, MOJYyYAEMYIO W3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOrO COJEpKaHus, CIpaBOYHbIE MOCOOHUS,
pecypcebl MIHTepHETa); KPUTUYECKM OLEHUBATH IPOTUBOPEYMBYIO M HEJOCTOBEPHYIO
uH(bOpMaITHIO;

6) yMeHuEeM NPUMEHATh pa3IUdHble METOJbl U 3alPOChl MPHU MOHUCKE U OTOOpE
UHPOpPMAIIMU U COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX ISl BHIITOJIHEHUS! Y4eOHBIX
U TI03HaBATEJbHBIX 3a/ay OIpeNeJEHHOro THIMA; MPUOOpETeHHEe OmbiTa B 00JacTu
UCIIOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTWH,  OBJIAJICHUE
KyJIbTYpOil ~ aKTMBHOIO  HCIOJb30BAHMUSI  PA3NMYHBIX  IOUCKOBBIX  CHUCTEM;
CaMOCTOSTENIbHO BBIOMPATh ONTHUMANIbHYIO (OpMY MpEACTaBICHUS HHPOPMALUU U
WJUTIOCTPUPOBATH pelIaeMble 33J1a4l HECIOKHBIMU CXE€MaMH, JuarpamMmamu, APyruMu
dbopmamu rpaduku U UX KOMOUHAIUSIMU,

7) yMEHHMEM HCHOJb30BATh W AaHAJIU3UPOBaTh B Mpolecce Y4yeOHOU U
UCCIIEZIOBATENbCKON AESITENbHOCTH HMH(OpPMALMIO O BIMSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOLIEN MPUPOTHOU CPEIbI

Yuueepcanonvimu kommynuxamuenvimu delicmeuamu

8) ymeHueM 3aaBaTh BOMPOCH! (B XOJ€ AUATIOTA W/WIH TUCKYCCHH) TIO CYIIIECTBY
oOcyxnaemMoi TeMbl, (OPMYJIMPOBATh CBOM MPEIVIOKEHHUSI OTHOCUTENIBHO BBIOJIHEHUS
MPEIIOKEHHOM 33/1a4H;

9) npuoOpeTeHne omnbITa MPE3CHTALMU PE3YJIbTATOB BBIMOJIHEHUSI XUMUYECKOTO
JKCIepUMeHTa (J1abopaTOpPHOrO OIbITa, JIA0OpPATOPHOUW PabOTHl MO HCCIIECIOBAHUIO
CBOWMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

10) 3auHTEpeCOBaAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IO3HABATEIBHOU U
UCCJIEI0OBATENbCKON ACSATENBHOCTH NPU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
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yuéra oOILIMX MHTEPECOB M COIIACOBAHMS MO3UIMKN (00CYX ACHUS, OOMEH MHEHUSIMU,
«MO3TOBBIE HITYPMBD», KOOPAWHALMSA COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB
10 OLIEHKE KaYEeCTBA BBINIOJHEHHON padOThI U Ap.);

Yuueepcanvnvimu pecynamuenvimu oeiicmeuamu

11) ymeHueM caMOCTOSITENBHO OINPEAENIATh LENH AEATEbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISAITh, KOHTPOJIMPOBAaTH MU NPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO
JesITeNIbHOCTh, BBIOMpaTh Hanbosnee 3()(eKTHUBHBIE CIOCOOBI pElIeHUS yYEOHBIX H
II03HABATENIbHBIX  33Ja4, CAMOCTOSTENBHO  COCTABIATH WM  KOPPEKTUPOBATH
MIPEVIOKEHHBIN AJITOPUTM JIEMCTBUM MPU BBHIMIOJIHEHUN 3aJaHUN C YYETOM IOJYYEHUS
HOBBIX 3HAaHUM 00 HU3y4aeMbIX OOBEKTAX — BEUIECTBAX W PEAKIMIX; OLICHUBATh
COOTBETCTBHE MOJIYYEHHOTO PE3YJIbTATa 3asBJICHHON LIEJIH;

12) ymMmeHueM MCMOJIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpEIaraéMble B ycC-
JIOBUHM 3a/1aHUU.

IIpeamMeTHbIe pe3yabTaThI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB 0 OCBOCHHUIO 00S3aTEIbHOTO COJEPKAHMS,
YCTAHOBJICHHOTO JIaHHOW MpPUMEpPHOM pabouel mporpaMMoM, BBIACISIOT: OCBOCHHBIC
00y4aronIMMUCS HAyYHbIE 3HAHUSA, YMEHUS U CHOCOOBI ACHCTBUH, cieU(pUIECKUE IS
MpEeAMETHON 00nacTh «XUMUS», BUIbI ACITEIBHOCTUA MO MOJYYEHUIO HOBOTO 3HAHUA,
€ro UHTEpIpETALHH, IPE0OPa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTyalUsX.

[IpeameTHble pe3yabTaThl MPEACTABICHBI IO TroJaM OOYYEHHS U OTPaKaroT
c(OPMHUPOBAHHOCTH Y O0yUaIOLIUXCS CAEAYIOMIMX YMEHUM:

8 KUIACC

1) packpvieamv cmbici OCHOBHBIX XHMHUYECKHX TMOHSTHHA: aTOM, MOJICKYI,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECHh (OJHOPOAHAS U
HEOAHOPOJHAsA), BaJEHTHOCTb, OTHOCUTEIbHAs aTOMHasi M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAS Macca, MacCcoBast 40JI1 XUMUYECKOIO JIEMEHTA
B COCAMHEHUH, MOJISIPHBIA 00bEM, OKCHJI, KUCIOTa, OCHOBAHUE, COJb, DJIEKTPOOTPHUILIA-
TEIbHOCTb, CTENEHb OKHUCJIEHUS, XMMHUYECKas peakuus, KiacCU(UKaIMs peaKiuil:
peaklMu COEAVHEHUS, PEaKLMKU Pa3JIOKEeHUsI, PeaKUy 3aMEeIlEeHUs, peakuuu oOMeHa,
9K30- U SHIOTEPMUYECKHE pPEaKIMH; TEIoBOM 3(hdexT peakuuu; siApo aToma, dIEK-
TPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paInyC aTOMa, XUMUYECKAasl CBA3b, MOJIIpHAs
U HEMOJISIpHAs KOBAJEHTHAsl CBA3b, MOHHAs CBSA3b, MOH, KaTUOH, aHWOH, PACTBOD,
Mac-coBas J0Js BellecTBa (MPOIeHTHAs KOHLEHTPaLusi) B pacTBOPE;

2) unntocmpuposans B3aNMOCBS3b OCHOBHBIX XMMHUYCCKUX MOHATHH (cM. 1. 1) u
MPUMEHSThH ATU NMOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAIICHUN;

3) ucnonvzosames XUMUUECKYIO CUMBOJIMKY JIJISl COCTaBIICHHS (POPMYIT BEIIECTB U
YPABHEHHUN XUMUYECKUX PEAKIINM;

4) onpedensimb BAJICHTHOCTh AaTOMOB 3JICMEHTOB B OWHAPHBIX COCTUHCHUSIX;
CTENEeHb OKUCJIEHMS JIEMEHTOB B OMHAPHBIX COCIUHEHUSX; MPUHAIJICKHOCTH BEIIECTB
K OINpEeAeNEHHOMY KJAcCy COEIUHEHUM 1o QopMylaM; BHJI XHMHYECKOW CBSI3H
(KoBaJIeHTHas! U MIOHHAsI) B HEOPTaHUYECKUX COCIMHEHUSIX;

5) packpwieams cmwica Tlepuoandeckoro 3akoHa J[. . MenaeneeBa: 1eMOHCTPH-
pOBaTh MOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX JJIEMEHTOB OT



ux nojoxenus B Ilepumonnueckoil cucreMme; 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUSHHsI, 3aKOHA ABOTa/IpO; ONUCHIBAMD
u xapaxmepuzoeams Tabnuunyo ¢opmy Ilepuonudeckoil CUCTEMbl XUMHUYECKHUX 3Jie-
MEHTOB: pa3JInyaTh MOHATHUS «TJIABHAS MOATpYMMa (A-TpyIima)» U «o0oYHast TOATPYTI-
na (b-rpynma)», manbie u Oosbliiue MEPUOABL, COOMHOCUMb O003HAYEHUS, KOTOPbHIE
nMerotes B Tabmune «Ilepuonnueckas cucrema xumudeckux snemeHToB . 1. Menne-
JieeBay C YMCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX JJIEMEHTOB
(cocTaB u 3apsa aapa, o0IIee YUCII0 ANEKTPOHOB U paclpeesieHUe UX MO 3JICKTPOHHBIM
CII0SIM);

6) xknaccuguyuposamv XUMHYECKUE 3JICMEHTHI; HEOPraHUYCCKUEC BEINECTRA,
XUMUYECKUE peakinu (10 YUCIIy U COCTaBYy YYacCTBYIOUIUX B PEaKIMU BEIIECTB, IO TEI-
noBoMy 3 dexTy);

7) xapaxmepuzosamo (onucvliéams) OOIIME XUMHUCCKHE CBOMCTBA BEINCCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkasi OMUCAHUE MPUMEpPaAMU MOJIEKYJISIPHBIX YpaBHEHUMN
COOTBETCTBYIOIINUX XUMUYECKUX PEAKIINH;

8) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOTO CO-
CTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBUSIX;

9) ebiuucasimb OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMmysie COeAUHEHHS; MAacCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; IPOBOAUTH PACUETHI MO YPABHEHHIO XUMUYECKOU PEaKINH;

10) npumensimes OCHOBHBIC ONICPAIIUHM MBICIIUTEIBHOM JEATEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 000011IeHNE, CUCTEMATU3alMI0, KJIACCU(UKALINIO, BBISIBJICHHUE MPH-
YUHHO-CIICJICTBEHHBIX CBSI3€M — JJI HM3Yy4YEHUS CBOMCTB BEHIECTB U XUMHUYECKHUX
peakiuii; eCTeCTBEHHO-Hay4YHble€ METOJIbl TO3HAaHUS — HaONIOJIeHHEe, H3MEpEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICJICHHBIN);

11) credosams npaBUIaM MOJb30BaHHS XMMHUYCCKOW TOCYION W JIAOOPATOPHBIM
o0Opy/OBaHUEM, a TaKKe IpaBWiaM OOpalleHHs C BELIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBIIIOJIHEHUIO TAOOPATOPHBIX XUMUYECKUX OTIBITOB TIO MOJIYYECHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MHPUTOTOBIICHUIO
pPacTBOPOB C ONMPEACIEHHON MAaCcCOBOM JOJIEH PaCTBOPEHHOIO BEIIECTBA; IIAHUPOBATH
¥ TPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MOMOIIBI0 UHAUKATOPOB (JIakMyc, (heHoNdTanernH, METUIIOPAHK U JIP.).

9 KUIACC

1) packpwisame cmbici OCHOBHBIX XUMHUYCCKHX MOHSTHI: XUMUYCCKUI JIIEMEHT,
aToOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEIHHOCTh, CTENCHb OKHCIICHUS, XUMUYECKas peaKIius,
XUMUYECKasi CBsI3b, TEIUIOBOU A((EKT peakiuu, Moib, MOJSPHBIN 00BEM, pacTBOp;
AIEKTPOJUTHI, HEIIEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAITNS, PEAKIIMA HOHHOTO
oOMeHa, KaTaau3aTop, XUMHUUECKOe paBHOBECHE, 0OpaTUMbIE U HEOOpATUMbBIC PEaKIIIH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIC  PEAKIUU,  OKUCIUTENIb,  BOCCTAHOBUTEIb,
OKHCIICHHE W BOCCTAHOBIICHHE, aJUIOTpOmnusi, amM(pOTepHOCTb, XUMHYECKas CBS3b
(xoBasieHTHAs, MOHHASI, METAITMYECKas ), KpUCTAINTNYecKasi peniéTka, KOppo3usl MeTaj-
JIOB, CIUIaBBI; CKOPOCTh XUMUYECKOW PEaKIUH, MPEACTHLHO TOMyCTHMAasi KOHIICHTPAIIHS
(ITAK) BemecTna;
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2) unmocmpuposams B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHUX MOHATUN (CM. 1. 1) u
MPUMEHSTH ATU TOHATHUS IPU ONUCAHUU BEILIECTB U UX MPEBPaIICHUN;

3) ucnonvzoeames XUMUYECKYIO CUMBOJIMKY JIJISl COCTABJICHUST (POPMYIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

4) onpeodensimvb BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX 3JICMCHTOB B
COCMHEHHUAX PAa3JIMYHOIO COCTaBa; NPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COeAWHEHUN mo ¢dopmyraM; BHA XUMHUYECKOW CBs3HM (KOBaJICHTHAs, MOHHAs,
MeTaJUTMIecKas) B HEOPTaHWUYECKUX COSAMHEHUSX; 3apsi/] MOHA TT0 XUMHIECKOU (hopMy-
JIe; XapakTep cpebl B BOJHBIX pacTBOpPaX HEOPTraHUYECKUX COCTUHEHUMN, TUIl KPUCTa-
JUYECKOMN peléTK KOHKPETHOTO BEIlIECTBA;

5) packpvisams cmwicn ITlepuommueckoro 3akona JI. M. Menngeneesa u
JEMOHCTPUPOBATh €ro TMOHUMAHUE: ONUCLIBAMb U XAPAKmMepu3oeams TaAOIUYHYIO
dopmy Ilepuoanueckoil CHUCTEMBI XMMHUYECKHUX JJIEMEHTOB: pa3inudaTh MOHITHUS
«rnaBHasg noarpynma (A-rpynmna)» U «modounas noarpynna (b-rpymnma)», manble u
0O0JIbIIINE TIEPUOJIBL; COOMHOCUMb 0003HAYEHUSI, KOTOPhIE UMEIOTCS B MEPUOAUYCCKON
Ta0IuIEe, C YUCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKUX AJIEMEHTOB
(cocrtaB u 3apsa sapa, oOLIee YUCIIO JIEKTPOHOB U PACIPEAEICHUE UX M0 IEKTPOHHBIM
CJI0SIM); 00BsACHAMb 00IMEe 3aKOHOMEPHOCTU B MU3MEHEHUHU CBONCTB AJIEMEHTOB M UX
COCMHEHUN B IIPe/iesiaX MaJIbIX IEPUOJIO0B U TJIABHBIX MOATPYIII C Y4ETOM CTPOSHUS UX
aTOMOB;

6) xknaccuguyuposamv XUMHUYECKUE 3JIEMEHTBI, HEOPTaHUYCCKHEC BEIIECTRA,
XUMUYECKHE peakiuu (10 YKCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerI0BoMYy 3P (HEKTyY, 10 UBMEHEHHIO CTENICHEH OKUCIICHHUS XUMUUECKUX JIEMEHTOB);

7) xapaxmepusosams (onucevieamp) OOUIKME W CICHUPHYCCKHE XUMHUYCCKHE
CBOWCTBA TMPOCTBIX M CIIOXKHBIX BEIIECTB, IOATBEPKIAsd OMNUCAHWE NpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

8) cocmasnsimb ypaBHEHHUS 3JICKTPOJUTHUCCKON AMCCOIMUAIIMN KHCIIOT, IIeI0UeH
U COJICH; MOJHBIE U COKpAIIEHHBIE YPAaBHEHUS! PEAKIIMA MOHHOTO OOMEHA; ypaBHEHUS
peakIuii, MOJTBEPKIAIOIIUX CYIIIECTBOBAHNE ITEHETUUECKON CBSI3M MEXK]y BEIIECTBAMU
Pa3JIMYHbBIX KJIACCOB;

9) packpvieams  CYHNIHOCTh  OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUil
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca 3TUX PEaKIIUiA;

10) npoenozuposams  CBOWCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHUS;
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALICHUN B PA3JIUYHBIX YCIOBUSAX;

11) ebiuucisims OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIONIO XMMHYECKOTO 3JieMeHTa 1Mo (opMysie COSIUHEHUS; MACCOBYIO JIOJTIO
BEILIECTBA B PACTBOPE; MIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOUN peaKIuu;

12) crnedosams npaBUIaM IMOJb30BaHHS XMMHYCCKON MOCYI0W U JIaOOPATOPHBIM
o0opyoBaHMEM, a TaKXKe IMpaBUiiaM OOpallleHUsI C BEMIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSIMU TI0 BHITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO U
CcOOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIEKUCIIOrOo Tra3a);

13) nposooums peaxuuu, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTAB Pa3IMYHBIX
BEILIECTB: PACIO3HABATH OMNBITHBIM IMYyTEM XJIOPUA-, OpOMHA-, MOAWI-, KapOoHaT-,
docdar-, cunukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KATHOHHI aMMOHHUSI U HOHBI
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MU3YUYECHHBIX METAJUIOB, NPUCYTCTBYIOIIME B BOJHBIX pPACTBOpPaX HEOPraHUYECKUX
BCIIIECTB;

14) npumensime OCHOBHBIC ONIEPAIINU MBICIIATEIBHON JIEATEIPHOCTH — aHAIA3 U
CUHTE3, CpaBHEHHUE, O0O0OOIIEHUEe, CHCTEMATH3aIlii0, BBIABICHUEC MPUYHMHHO-
CIEJCTBEHHBIX CBA3€U — JJII U3YYCHUS CBOWCTB BEIIECTB M XWMHUYECKUX PEAKIIHM;
€CTECTBEHHO-HAYyYHbIC METOJIbl MO3HAHUS — HAOJIOJICHUE, U3MEPEHHUE, MOJCIUPOBa-
HUE, SKCIIEPUMEHT (peabHbI U MBICIECHHBIN).

2. Conep:xanue y4eOHOTIO NpeaMeTa, Kypca
1. HayaabHble MOHSATHS M 3aKOHBI XUMuH (174)

Tena u BemectBa. CBOMCTBA BEMIECTB. JTaJIOHHbIE (DU3NUECKUE CBOMCTBA BEIIIECTB.
Marepuansl U MatepuanoBefeHue. Poib XMMHUM B JKM3HU COBPEMEHHOI'O OOIIECTBA.
OTtHo1ieHne 001IecTBa K XUMHUH: XeMouius u xemooous.

Metonel usyuenuss xumuu. HaOmonenuwe. OkcnepuMeHT MonaenupoBaHUeE.
Mopenu maTepuanbHbIE U 3HAKOBBIE UM CUMBOJIBHBIE.

["a3pl. JKunkoctu. TBEpable BemecTBa. B3auMHbIe IEpEX0Ibl MEXAY arperaTHbl-
MU COCTOSIHUSIMM BEILIECTBA: BO3TOHKA (CyOauMalius) U iecyonumanusi, KOHJIeHC Al 1
HCIIAPEHNE, KPUCTAJUIM3ALIMS U TUIABJICHUE.

dusnueckre sABICHUA. YUCThIE BEIIECTBA U CMECU. [ OMOTE€HHBIE U T€TEPOTrCHHbBIE
cmecu. CMmecu razoo0pasHbie, xkuakue U TBEpAbIe. CrocoObl pa3feneHusi CMeCeH:
NEepPeroHka, WiIM TUCTUUIALMS, OTCTauBaHue, (UILTPOBAHHE, KPUCTAJUIM3ALUSA WM
BbllapuBaHue. Xpomarorpadus. IlpumeHeHue 5>TUX croco0OB B J1abopaTOpHOU
IPaKTHKE, Ha TPOU3BOJICTBE U B OBITY.

XHAMHYECKHUE 3IEMEHTBHI. ATOMBI U MOJIEKYJbI. [IpOCThIE M CIIOKHBIE BEIIECTBA.
Amnorponus Ha npuMepe KUciopoa. OCHOBHBIE MOJIOKEHHUSI aTOMHO-MOJIEKYJIIPHOTO
yueHus1. MoHbl. BelecTBa MOIEKYISIPHOTO M HEMOJIEKYJIIPHOI'O CTPOEHUS.

3Haku (CUMBOJIBI) XUMHUUECKHX 3JeMeHTOB. MH(popMalins, KOTOpYIO HECYT 3HAKU
XUMHAYECKUX BJIEMEHTOB. JDTUMOJIOTUSI HA3BAHUN HEKOTOPBIX XUMHUYECKUX JJIEMEHTOB.
[Tepuonuueckas Tabnuia xumudeckux snemeHtoB [[. M. MenpaeneeBa: kopoTKomnepu-
OJIHBI W JJIMHHONEPUOAHBIM BapuaHThl. llepuoasl u rpynnel. I'maBHasgs u nmoOouyHas
noArpynsl wik A- u b-rpynnsl. OTHOCHTENIBHAS aTOMHAs Macca.

Xumuueckue Qopmynbl. HWHaekcsl u - kodpuuuentel. OTHOCHUTENbHAS
MOJIEKYJISIpHass Macca. MaccoBasg JA0J1 XHMHYECKOTO DJJIEMEHTA B COEOUHEHHH.
Nudopmarius, KOTOPYIO HECYT XUMUUYECKHE (OPMYJIBI.

Banentnocts. CTpyKkTypHBIE POPMYIIBI. XUMHUECKHUE AIEMEHTHI C TIOCTOSIHHON U
NEPEeMEHHON BaJIEHTHOCTHIO. BbIBOA (QOpMysbl COeIMHEHUS 1O BaJCHTHOCTH.
OmnpeneneHre BaJCHTHOCTH XMMHMUYECKOTO 3JeMEHTa 1o (opMmyse BelIecTBa.
CocrapieHue Ha3BaHUI COEAMHEHMH, COCTOSIIMX U3 ABYX XUMHUYECKUX 3JIEMEHTOB, IO
BaJIECHTHOCTH. 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB.

XUMHUYECKHE peakiuu. PeareHTsl U npoayKThl peakiuu. [Ipu3Hakn XUMUYECKUX
peakumi. YcCIOBUSA MX IIPOTEKaHWs W [peKpalleHus. Peakuuu  ropeHus.
DK30TEpMHYECKNE U SHAOTEPMUYECKUE PEAKLIUH.

3aKOH COXpAaHEHUsI MACChl BEIECTB. XUMUYECKUE ypaBHEHUs. COCTaBICHUE XU-
MUYECKUX ypaBHeHMI. NHQopMaLKs, KOTOPYIO HECET XUMUYECKOE YPaBHEHHUE.



12

Knaccudukanms XuMUYECKHX peakUuMid IO COCTaBy W YHUCIY pPEareHToB H

IIPOAYKTOB. THUIBI XMMUYECKUX peakuuil. Peakuny coeMHenus, pas3IoKEHUs, 3aMenie-
Hus 1 oOmeHa. Karanuzaropsl u katamus.
JleMmoHCcTpanum.

OO0 0TS, WN —

Kosuteknuus MatepuanoB v U3AETUNA U3 HUX.

Mopenu, ucnosyib3yeMble Ha ypoKkax (GU3HKU, OMOJIOTHHU U Teorpaduu.

OO0BbEMHBIE U IAPOCTEPIKHEBBIE MOACIIA HEKOTOPHIX XUMUYECKHUX BEIIECTB.
Mopenu KpuCcTamIm4ecKuX pemeEToK.

Cobupanue npudopa ist MOIyIeHUS ra3a U MpoBEpKa €ro Ha TePMETHYHOCTb.
Bo3sronka cyxoro npja, noja wid HadTaavHa.

ArperaTHble COCTOSIHUSI BOJBI.

Paznienienne nByX HECMENMIUBAOIIUXCS KUAKOCTEN C MOMOIIBIO JETUTEIBHON BO-
POHKHW.

Juctumiarop u ero padora.

VYcranoBka st GUIbTpOBaHMs U €€ padoTta.

VYcranoBka Jij1st BeITapuBaHus U e€ padoTa.

Komnekuust ObITOBBIX TPUOOPOB AJ PHIIBTPOBAHUS BO3/1yXA.

Paznenenue kpacsiero BemiecTsa uomMacrepa ¢ OMOIIbI0 OYMa)KHON XpoMaTo-
rpaduu.

Mopnenu amioTponHbIX MOAUGUKAIINN YTIIepoaa U CEephl.

[lonyuenune o30Ha.

Hoptpets . 5. bepuennyca u JI. 1. Menneneepa.

KopoTtkoneprnoaHblidi U JJIMHHONEPUOAHBIN BapuaHThl lleproanueckon cucTemsl
. 1. MennaeneeBa

KoHncTpynpoBanue mapoCTEepKHEBbIX MOAEIENH MOJIEKYIL.

Anmnapar Kunma.

Paznoxenue 6uxpomara aMMOHHSI.

['opeHune cepbl 1 MArHUEBOM JICHTHI.

[Toptpetsr M. B. Jlomonocosa u A. JI. JIaByasse.

OnbIThI, WILTIOCTPUPYIOLIKME 3aKOH COXPAHEHHSI MACChI BELIECTB.

['openue pocdopa, pacTBOpeHHE MTPOYKTA TOPEHHS B BOJE U MCCIIEIOBAHUE T10-
Jy4EHHOT'O PacTBOpPa JIAKMYCOM.

B3aumoneiicTBre COISTHON KUCIOTHI C IMHKOM.

JlabopaTopHbIe ONBITHI.

. O3HaKoMIIEHHE C KOJJIEKLIUEN TaO0paTOPHOM MOCYbI.
. O3HakomIIeHHE C MUHEpajaMu, 00pa3yloUMMU TPaHHUT.
. IIpuroroBieHne reTeporeHHON CMECH MOPOILKOB CEPBI U JKEJIE3a U UX PA3/ACIICHUE.

B3aumoieiicTBre cepHOl KUCIOTHI C XJIOPUAOM Oapus.

. [Tonyuenne runpokcuna meau(Il) u ero B3aumMoieiicTBUE ¢ CEPHON KUCIOTOM.
. Bzaumopeiictere mena ¢ KUCIOTOM.

. 'openue cBeun.

. [IpokanuBanne MeIHOM ITPOBOJIOKH.
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9. IIpoBepka 3aKOHA COXPAHEHHUSI MacChl BEILIECTB Ha IPUMEPE B3aUMOJEHUCTBUS 1LENO-
Y1 U KUCIOTHI.

10. Paznoxxenue ruapokcuna meau (I11) mpu narpeBanuu

11.3amenieHue xKene3oM MeAN B METHOM KYIOpPOCE.

12. 3roToBiieHHE MOAENIEH MOJEKYI (I1apOCTEPKHEBBIX )

IIpakTnyeckue padoThl.

1. 3HakoMcTBO ¢ J1abopaTopHBIM OOopynoBanueM. I[lpaBmia TexHuku O€30MacCHOCTU
pu paboTe B KAOMHETE XUMHUH.

2. OuucTKa NOBAPEHHOU COJIH.

2. BaxkuHeiinue npeacTaBuTe/ M HEOPraHUIECKMX BelleCTB.
Kosm4yecTBeHHbIC OTHOLICHUSA B XUMHUH

CocrtaB Boznyxa. Ilonstue 06 oOBemMHON 1o0sie (@) KOMIIOHEHTa MPUPOJTHOU
ra3oBoil cMecu — Bo3ayxa. Pacuer oObemMa KOMIOHEHTa ra30BOM CMECHU MO €ro 00beM-
HOM J10Ji€ U HA00OPOT.

Kucnopona. O3son. Ilonydyenue «kuciopoaa. CoOupanue ¢ pacrno3HaBaHHE
KHCJIOpOJa. XMMHUYECKHE CBOMCTBA KHUCIOPOJA: B3aUMOJEHCTBUE C METAUIAMH, HEME-
TaJulaMU M CIIOKHBIMU BellecTBamu. [Ipumenenne kucnopoaa. Kpyrosopor kucnopoaa
B [IPUPOJIE.

TeroBoit »hdEeKT XUMHUECKOW peakiuh, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- U SHJIOTEPMHUYECKHE PEAKIMU. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO31yXa,
YCHJICHHE MMAPHUKOBOTO 3(PdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Oxkcuapl. O0pa3zoBaHue Ha3BaHUU OKCUAOB 10 uX dopmynam. CoctaBienue Gopmyi
OKCHUJIOB MO WX Ha3BaHWsM. [lpeiacTraBuTenu OKCHUAOB: BOJAa M YIVICKUCIBIA Tas3,
HETaléHasi U3BECTh.

Bonopoa B npupone. Puznueckue 1 XMMUYECKHE CBOMCTBA BOJOPOAA, €ro Mody-
YEHUE U MPUMEHEHUE.

Kucnotsl, ux cocraB u ux kiaccudukanusa. Mugukatopel. Tabauia pacTBOpuMo-
ctu. CoJisiHast ¥ cepHasi KUCJIOTHI, UX CBOMCTBA U MPUMEHEHUE.

Conu, ux coctaB U Ha3zBaHus. PactBopumocts coneil B Boae. [IpencraBurenu
COJICH: XJIOPHUI HATpusl, KapOOHAT HATpHs, pocdaT KaabIus.

[Tocrosinnass ABoragpo. KomnmuectBo BemiectBa. Moib. MossipHas Macca.
Kparabie enuHUIBI M3MEPEHHS] KOJIUYECTBA BEIIECTBA — MUJUIUMOJIb U KHIIOMOJb,
MUJUTUMOJISIPHAS. ¥ KWJIOMOJISIPHAsE MAacChl BEIIECTBA.

PacueTsl ¢ MCMOIB30BaHUEM MOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJISIpHAsS Mac-
cay, «IIOCTOSIHHAs ABOTAIPOY».

3akoH ABoragpo. MomspHbiii 00beM Ta3000pa3HbIX BemiecTB. OTHOCUTENbHAS
IUIOTHOCTH OJIHOTO Ta3a Mo Jpyromy.

KpatHbie equHULIBI U3MEPEHUSI — MUJUTUMOJISIPHBIA ¥ KUJIOMOJISIPHBIA O0BEMBI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ HCMOJIB30BAHMEM TMOHSATUH «KOJMYECTBO BEILIECTBA», «MOJISIpHAs
Maccay, «KMOJISIPHBIA 00beM Tra30B», «IIOCTOSTHHAST ABOTAaIPO».

Pacuetrbl C HCHOJIb30BAHUEM TMOHSTHH «KOJMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «KMOJISIPHBIA 00beM Tra30By», «YUCIO ABOTAAPOY.
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duznueckue CBOMCTBA BOAbI. Boma kak pactBopurenb. PactBopsl. HackilieHHbie
Y HEHACBIUIEHHBIE pPacTBOpBL. Pacmeopumocmsv eewjecms 6 6ode.l MaccoBas nois
BelecTBa B pactBope. OcHoBaHus. M3MeHeHHE OKpacKu HMHAMKATOPOB B ILEIOYHOM
cpene. [IpencraBurenu mienoueid: TUIPOKCUIBI HATPUS, KK U KaJIbLIHS.

Ponb pacTBOpOB B MPUPOJE U B KU3HU YellOBeKa. KpyroBOopoT BO/BI B IPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OxpaHa U OUMCTKA MPUPOJAHBIX BOJI.

JlemoHcTpanum.

e HabGmoneHne B3aMMOICHCTBHS BEIIECTB C KHUCIOPOIOM M YCIOBHSI BO3SHUKHOBE-
HUS ¥ TIPEKpalieHus ropeHus (moxapa)
["openue maruus, xxesnes3a, yris, cepbl U ¢pocdopa B KUCIOPO/IE.
Habmronenune B3aummopeiicTBre Bogopoaa ¢ okcuaom meau(Il)
[IpaBuio paz0aBiieHUs1 CEPOM KUCIOTHI.
Hab6nronenue n3MeHeHust OKpacKl MHIUKATOPOB B PACTBOPAX KUCIOT U MIEIOYEH
HexkoTopbie MeTaibl, HEMETAUIbl U COEIMHEHUS KOJWYECTBOM BellecTBa B 1
MOJIb.
Monenb MosIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.
e B3saumojelicTBUE BOJIbI C METAIAMU (HATPUEM U KaJIbITUEM)

JlabopaTopHbIe ONBITHI.
13. O3HakoMieHuEe ¢ 00pa3laMu OKCHJIOB M OIHMCAHME HMX CBOWMCTB HCCIIEIOBAaHUE
0COOEHHOCTEH pacTBOPEHUS BELIECTB C PA3TMUYHON PACTBOPUMOCTHIO
14. OnpeneneHue pacTBOPOB KUCIIOT U MIEJIOYEH C MOMOIIBIO HHIUKATOPOB
IIpakTnyeckue padoThl.
3. [lony4yenue, cobupanue, pacro3HaBaHUe KUCIOPOa
4. Ilonyyenue, cobnupanue, pacrio3HaBaHUE U U3YUYEHHE CBOMCTB BOJIOPO1a (TOPEHHUE).
5. I[IpuroToBneHue pacCTBOPOB COJIEH C UX 3aJaHHOM MAacCOBOM JOJIEH.

3. OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCAUHECHUM

Knaccudukanusa Heoprannueckux coenunennit. Oxcuapl. Knaccuduxkanms
OKCHJIOB: coJieoOpa3ytoiire (OCHOBHBIC, KMCIOTHBIC, aM(pOTEPHBIC) U HECOJC00pa3yto-
mue. HomeHnknaTypa okcuoB (MeXIyHapOIHAs U TpUBUANIbHAS). DU3HUECKUE U XUMU-
YeCcKue CBOMCTBA OKCUIOB. [lomyueHne OKCuIoB.

OcnoBanus. Knaccudukaiys ocHOBaHUH: MIENOYH U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuil (MEXIyHapojHass ¥ TpuBHaibHas). Dusmyeckue u
XMMHUYECKUE CBOMCTBA OCHOBaHUM. [loiyyeHne oCHOBaHUM.

Kucnotel. Knaccudukarust kucinor. HomeHknatypa KUcioT (MeXIyHapoaHas U
TpuBHaJIbHAs). DU3MYECKUE M XUMHUYECKHE CBOWCTBAa KHUCIOT. Psja akTUBHOCTU
metaioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenkinatypa comneit (MexayHapoaHas U TpuBuaidbHas). Ousznueckue u
XAMUYECKHUE cBOMCTBA coiel. [lomyuenue conen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

JlaGopaTopHbIe ONBITHI.

15. Nzyuenne B3aumopeiicTBust okcuaa meau(Il) ¢ pactBopoM cepHOIi KUCIIOTHI,
16. IMomyuenue runpoxcuna meau (1) u ero B3auMoaeiicTBuE ¢ KUCIOTOM.
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17. VI3yueHue B3auMOACHCTBUS KUCIIOT C METAJIJIaMHU,

18 Peaknus HeWTpanHM3aIvy.

19. BzanmopetictBue cynbdata meau (II) ¢ xenezom.

IIpakTnyeckue padoTbl

6. Pemenue skcriepuMeHTAIBHBIX 337a4 1Mo TeMe «BaxHeHmme Kiacchl HeopraHude-
CKUX COCIUHECHUI.

4. llepuoguveckuii 3axoH u [lepuoagnueckas cucreMa XuMHYECKHUX 3JIEMEHTOB
.. MenaeiieeBa 1 cTpoeHHe aTOMAa

[lepBble MOMBITKYN KJIacCU(PUKAMKA XUMUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
UHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEPHbBIE OKCUIBI U TUAPOKCU/IBI.

[lepuoguuecknii 3akoH. Ilepuoamueckas cHCTEMa XHUMHUYECKHX JJIEMEHTOB
. Y. MenneneeBa. Kopotkornepuoanast u JiuHHonepuoaHas ¢opmsl [lepuognyeckoit
cucteMbl xuMuueckux 3iaeMmeHToB [[. M. Menneneesa. Ilepuoasl u rpynmsl. @usnye-
CKHMM CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aToMHBIX saep. M3ortomsl. OnexkTtpoHsl. CTpoeHHE
ANIEKTPOHHBIX 000J0YEK aTOMOB MEpPBBIX 20 XUMHUECKUX A1eMeHTOB lleproanyeckoit
cuctemsl /. . MenneneeBa. XapakTepuCcTUKa XMMHYECKOTO 3JIEMEHTA IO €ro Iojo-
xenuto B [lepuonnueckoii cucreme 1. 1. Menpaeneena.

3aKOHOMEpPHOCTM H3MEHEHMS paguyca aTOMOB XUMHUYECKUX DIJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM M IepuoaaM. 3HAaYCHUE
[Tepunoanueckoro 3akoHa u [lepuoanyeckon CUCTEMBI XUMUYECKUX AJIEMEHTOB IS pa3-
BUTHUSA HayKu U npakTuku. [[. 1. MenneneeB — yd€HbIi U IpakJ1aHUH
JdemoHcTpanuu.

e Pasnuynbie POPMBI TAOTUI] TEPUOTUIECKON CHCTEMBI.
e MogaemupoBanue noctpoenus llepuonnueckon cucremst /1. 1. Menneneena.
e Mopaenu aTOMOB XUMHUYECKHUX JIEMEHTOB.
e Mojenu aTOMOB 2J1eMEHTOB 1—3-TO MeproI0B
JlabopaTopHbIe ONBITHI.
20. N3yuenne oOpa3moB BEIIECTB METAUIOB M HEMETAJIJIOB,;
21. BzaumoneincTeue ruApoKCHIa IMHKA C pACTBOPAMHU KUCIIOT U IIEJIOYEH;
5. Xumnueckas cBsi3b. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

HNonnast xumuueckass cBsi3b. HMoOHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB H
HeMeTauoB. CxemMbl 00pa30BaHMsl HOHHOM CBSI3U JJIs1 OMHApHBIX coeMHEeHU. MloHHbIe
KPUCTAJUIMYECKHE PEIIETKU U (PU3NYECKHE CBOMCTBA BEILECTB C 3TUM TUIIOM PEIIETOK.
[TonsiTre 0 popMyIBLHOMN €UHUIIC BEIIECTBA.

KoBaneHTHass XuMuuecKasi CBSI3b. OJEKTPOHHBIE U CTPYKTYpHBIE (POPMYJIBI.
[Tonsitue o BanmentHocTH. KoBasmeHTHas HemossipHas CBsi3b. CxeMbl 00pa3oBaHUS
KOBQJICHTHON CBS3M I OWHApHBIX COCNUHECHWA. MOJNEKYJIsIpHbIE W aTOMHBIE
KPUCTAJUIMYECKNE PEIIETKH, U CBOMCTBA BEIIECTB C ITUM TUIIOM PELIETOK.

DNEeKTpOOTPUIATENbHOCTh.  Psig  anekTpoorpunatenbHocTH.  KoBajneHTHas
MoJIsIpHasE XUMUYecKas cBs3b. Jlumonb. CxemMbl 00pa3oBaHUsI KOBAJCHTHOM MOJISIPHOU
CBSI3U I OWHApPHBIX COCNMHEHHH. MOJNEKyNIsIpHbIE M aTOMHbBIC KPUCTAJUTMUYECKHE
PELIETKH, U CBOMCTBA BEIIECTB C TUM TUIIOM PELIETOK.




16

Meramueckass XUMHYECKas CBS3b W METaUIMYECKas KPUCTAIIMYECKas
pemiéTka. CBOMCTBA BELIECTB C 3TUM TUIIOM pemi€ToK. EauHas mpupoaa XMMHUYECKUX
CBA3EH.

CreneHb  OKHCIICHUS. OKHCIIUTENbHO-BOCCTAHOBUTEILHBIE  PEAKIIMH.
OnpeneneHre cTENEeHEd OKHUCIEHUS ISl 3JIEMEHTOB, 00pa3ylOIIMX BEIIECTBA Pa3HBIX
KJ1accoB. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHNE U BOocCcTaHOBJIEHHE. CocTaBieHue
YPaBHEHUN OKHCIIWTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJOM SJIEKTPOHHOTO
OanaHca.

JdeMoHcTpanuu.

e BupaeodpparmenTsl u cnaiipl «lloHHas XuMHUecKas CBA3b.

e Koyeknys BEeNeCTB C HOHHOM XMMHUYECKOU CBS3BIO.
Mopenu HOHHBIX KPUCTAUINYECKUX PEIIETOK.
BuneodparmenTs u cnaiinbl «KoBaneHTHAsE XUMHYECKAs! CBA3bY.
Kosuteknus BemecTs MOJIEKYJIIPHOIO U @aTOMHOTO CTPOCHHUS.
Mopenu MOJIEKYJIPHBIX ¥ @TOMHBIX KPUCTAJUIMYECKUX PEIIETOK.
BuneodparmeHTsl 1 cnaiibl «MeTamnueckas XUMUYECKask CBSI3bY.

e Komnexkuus «MeTamisl ¥ CIIaBbD».
JlabopaTopHbIe ONBITHI.
22, IIpoBeneHre ONBITOB, WIUIIOCTPUPYIOLIUX IIPUMEPBI  OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX PeaKuil (TOpeHUE, peakuu pa3ioKeHUs, COSTUHEHMS).

9 kjaacce

1. IloBTOpeHMe U 00001IEHUE CBEAeHHI 10 Kypcy 8-To Kiaacca

Ilepuonnueckuit 3akoH. Ilepromnueckass cucreMa XUMHYECKUX SJIEMEHTOB
. WU. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOICTB
XUMHUYECKUX AJIIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kalusl, KalblUsi U UX COCIMHEHUN B
COOTBETCTBHUM C IOJIOKEHUEM AJIEMEHTOB B lleproanueckor cucTeMe U CTPOCHUEM UX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XHUMHUYECKOW CBSI3U. THINBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCMMOCTh CBOWCTB BELIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKH U BUAA
XUMHUYECKOU CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXIyHapOIHas U
TpUBHAJIbHAS). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCAIIMUXCSA K Pa3JIMUHBIM KJlaccaMm
HEOPraHUYECKUX COCIMHEHHM, TCHETUYECKAs CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanys XuMuueckux peakiyil o pa3jIudHbIM MPU3HAKAM (T10 YUCITY H
COCTaBy YYacCTBYIOIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHUIO
CTENIEHEH OKHUCJICHHMs] XWMHUYECKHX OJJIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHIO
KaTanau3aropa). JK30- U SJHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsitTue o ckopocTH XUMHUYECKOW peakiuu. [loHsTre 00 00paTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [[OHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusax. [louamue o xumuueckom paenogecuu. Pakmopwvl, eiusiowue Ha CKOpoOCmy
XUMUYECKOU pearyuu U NOA0HCEHUE XUMUUECKO20 PABHOBECUAI.
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OKHCIUTETHEHO-BOCCTAHOBUTEIILHBIE peakiuu, AJIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakuuu. CoCTaBlIeHHE YPABHEHHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKLUHN C UCTIOIH30BAHHEM METO/1a AJIIEKTPOHHOTO OanaHca.
JdemoHcTpanuu.

® O3HAaKOMJIEHME C MOJEISAMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYeCKUX
BEIIECTB — METAJJIOB M HeMeTaoB (Tpadura U amMmasa), CIOXKHBIX BEIIECTB
(xsmopuaa HaTpUS);

® JCCIIEIOBAaHNE 3aBUCUMOCTH CKOPOCTHM XMMHYECKOM peakIMu OT BO3JCUCTBUS
pa3IMYHBIX (PAKTOPOB; UCCIEIOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB,

IIpOLECCa AUCCOLMALMYI KUCIIOT, IEI0YEH U CONEN

2. XUMH4YeCKHe peakuuu B PaCTBOPaX IEKTPOJIUTOB

[ToHsiTHE 00 3IEKTPOJUTUYECKON NUCCOUMALUU. DIEKTPOIUTHI U HEIEKTPOIIH-

Thl. KaTnoHbl, aHMOHBI. MeXaHU3M AMCCOLUUALNNA 3JIEKTPOIUTOB C Pa3IU4YHbIM Xapak-
TepoM CBsi3u. CTeneHb IEKTPOIUTHUECKON aucconuanuu. CuibHbIE U CIIa0ble AJEK-
TPOJIUTHI.
OcCHOBHbBIE TOJIOKEHUSI TEOPUU 3JEKTpoNUTHYecKor nucconmanuu. Kiaccudukanus
MOHOB M X cBoWcTBa. KHCIOTHI, OCHOBAaHUS M COJM KaK 3JEKTPOIUTHI. VX Kinaccudu-
Kauus W auccouuanus. Peakuuu MOHHOro oOMeHa. YCOBUSA NPOTEKaHMs peaklui
MOHHOTO OOMEHa, MOJIHbIE U COKPAIEHHbIE MOHHBIE YPABHEHUSI peaKLUi.

OOmme XMMHUYECKHE CBOICTBA KHUCJIOT: W3MEHEHHE OKPAacKd HWHAUKATOPOB,
B3aMMOJICHCTBHE C METAJIaMH, OKCHUIAMU W THIPOKCHUIAMH METAJUIOB WU COJISIMHU.
MonekyisipHble 1 MOHHBIE (TIOJHBIE M COKpAIIEHHBIE) YpPaBHEHUS peakuui. Xumu4e-
CKMM CMBICII COKPAIIEHHBIX YPAaBHEHUU. Y CIIOBHUS NMPOTEKAHUS PEAKIUN MEXKAY DJIEK-
TPOJUTAMU J0 KOHLA. P41 aKTHBHOCTH METAJIJIOB.

OOmme XMMHYECKHE CBOMCTBA IIEJIOUCH: B3aMMOACHUCTBHE C KHCJIOTaMHU,
OKCHUJAMU HEMETAJJIOB, coyiMH. OOIKe XUMHUYECKHME CBOWMCTBA HEPACTBOPUMBIX
OCHOBAHHWM: B3aUMOJICMCTBHE C KUCIOTAMU, PA3JIOKEHUE TP HArPEBAHUH.

OO0nue XMMUYECKHEe CBOMCTBA CPEIHUX COJICH: B3aUMOJEHCTBHUE C KHUCIOTaMU,
1IEJI04YaMH, COJIIMU U MeTalulaMu. B3auMoIeiCTBHE KUCIBIX COJIEN CO LIEI0YaMHU.

T'uoponusz, kak oomennoe 83aumooeticmsue conel ¢ 6000u. I uopoaus coaru cuno-
H020 OCHOBaHUA U c1adou Kuciomsl. 1'uoponus conu ciab6o20 0CHOBAHUS U CUILHOU KU-
cromul. [lxana pH.

KauecTBeHHBIE peaky HA HOHBI.

JdemoHcTpanuu.
e licnpiTanue BelIECTB U UX PACTBOPOB HA DJIEKTPONPOBOJHOCTD
e 3aBUCUMOCTb JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPAIUH.
e J[BM)KEHHE OKPALLIEHHBIX HOHOB B MJIEKTPHUYECKOM I10JI€
e Omnpenenenue xapakrepa Cpesibl B pacTBOPax COJIEH.
JlabopaTopHbIe ONBITHI.
1.Peakiust HEUTpanu3aly pacTBopa MIEI0YN PA3TMYHBIMU KUCIOTAMHU.
2. [Tonyuenue ruapokcuaa meau(ll) u ero B3anmMoeicTBUE ¢ pa3IMUHBIMU KUCIOTAMHU.
3. BzaumogeiicTBue cCuibHBIX KUCTOT ¢ okcuioM meau(Il).
4. KayecTBeHHas peakiys Ha KapOOHAT-HOH.
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5. [onyyenue cTyIHS KPEMHUEBOU KUCIIOTHI.

6. KauecTBeHHas peakius Ha XJIOPUI- WIIH CYJIb(aT-HOHBI
7. KauecTBeHHast peakiiysi HA KAaTHOH aMMOHHUS.

8. BzaumoieiictBue kapOOHATOB C KUCTIOTaMHU.
IIpakTnueckue padboThl

1. PelieHne 3KCriepUMEHTAIBHBIX 3a7a4

3. HeMeTasiibl M UX COeTUHEHUS

OOmrast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (GU3MUECKHME CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XUMUYECKHUE CBOMCTBA Ha MpUMEpE XJiopa (B3aUMOJEHCTBUE C
METa/llaMHi, HeMeTalllaMHu, lieno4yamu). XiopoBojopon. ConisiHas — KUCIOTa,
XUMUYECKHE CBOMCTBA, MOJy4YeHUe, NpuMeHenue. JleiicTBue Xjopa U XJI0pOBOJIOPOIA
Ha OpraHu3M 4eJoBeKa. BaxkHelllne XJI0pyibl U UX HaXOXKJIECHUE B IPUPOJIE.

O6mast xapaktepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CcTerneHu okuciieHus. CtpoeHue u (U3UYECKHE CBOMCTBA MpPO-
CTBIX BEIIECTB — KHUCJIOPO/a U Cephl. AJNIOTPOIHbIE MOJU(PUKAIIMN KUCIOPOa U CEPHI.
Xumudeckue cBOMcCTBa cepbl. CepoBOJOPOJ, CTPOCHHE, (PUBMYECKUE U XUMHUYECKHUE
cBoMcTBa. OKCUIBI CEPbl KAK MPEICTABUTENM KHUCIOTHBIX OKCHJIOB. CepHas KUCIOTa,
dbu3uYecKre U XMUMUYECKHE CBOMCTBa (0OIIME KakK MPEACTaBUTENsS Kjiacca KUCIOT U
creuuduyecke). XUMUUYECKUE PEaKIINM, JIeKaIie B OCHOBE MPOMBIIIIEHHOTO CIOCO-
0a mosrydenusi cepHoil KuciaotThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxxneHue cepbl U €€ CoeAMHEHUI B Mpupojie. XUMHUYe-
CKOE€ 3arpsi3HCHHE OKPYKAIOIICH Cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHUS.

OO6mast xapakTtepucTuka odieMeHToB VA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKUCICHHS. A30T, pacOpOCTpaHEHHE B MPHUPOJE,
dusnueckne U XUMHUYECKHE CBoWcTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
dbu3nYecKre U XMMUYECKUE CBOMCTBA, MOTyueHHe U npuMeHeHue. Coju aMMOHUS, UX
dbu3uYecKre 1 XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakiiysi Ha HMOHbI
aMMOHMsI. A30THasi KUCJOTa, €€ MOoJydeHue, (pu3nueckue U XUMUYECKHE CBOMCTBA
(oOmue kak TpeACTaBUTENS Kiacca KUCIOT W crenuduueckue). Hcmnonp3oBanue
HUTPATOB M COJIE aMMOHHMSI B Kaue€CTBE MHUHEPAJIbHBIX YAOOpeHui. XUMHUYECKOe
3arps3HEHUE KPYKarollel cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsi3He-
HUE BO3/yXa, TOYBHI U BOJOEMOB).

dochop, amrorponnsie Moaudukanuu dochopa, PU3NUESCKHE U XUMHUYECKUE
cBorictBa. Okcun dochopa(V) u dochopHas kuciaora, GU3NISCKUE W XUMHUYCCKHC
cBoiicTBa, moaydenue. Hcnonp3oBanue ¢GocharoB B KaUeCTBE MHUHEPATBHBIX
yAOOpEeHMIA.

OO6mast xapaktepuctuka s1eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpHBIC CTETCHH OKHCIICHUS. YTJIEpOHd, aJIOTPOMHBbIC MOAU(DUKAIIIH,
pacrpocTpaHeHrue B Mpupoje, (U3MYECKHE W XHMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepona B npupojae. Okcuabl yriaepoja, ux Gu3n4ecKrue U XUMHUYECKUE
CBOWMCTBA, JICMCTBUE HA KUBBIE OPTaHU3MBbI, TOJTYYEHUE U PUMEHEHUE. DKOJOTUUECKUE
npoOJieMbl, CBsI3aHHBIE ¢ OKcuaoM yriaepoaa(lV); runoresa riio0aabHOTO MOTETUICHUS
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KJIMMaTa; HNapHUKOBBIN 3(¢eKT. YroiapHas KuUCIOTa U €€ conM, UX (U3NUEecCKue U
XUMUYECKUE CBOWCTBA, IOJy4YeHHE M npuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-HOHBL. Vcnonbp3oBaHue kKapOOHATOB B OBITY, MEAUIIMHE, POMBIIINIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauasibHbIE TOHATHS OO OpPraHMYECKUMX BEUIECTBAX KaK O COEIMHEHHUSX
yriepona (MeTaH, 3TaH, dTHIEH, alleTUJICH, 3TaHOJ, TJIUICPUH, YKCYCHasl KHCIoTa). Mx
cocmas u xumuueckoe cmpoeHue. IloHSTHE O OHOJOTMYECKH Ba)XHBIX BEIECTBAX:
KHUpax, OeiKax, yriaeBojiax — U UX POJH B )KU3HH ueioBeka. MamepuanbHoe eOuHCmeo
OpP2aHU4eCKUX U HeOP2AHUUeCKUX cOeOUHeHUlI.

Kpemuuii, ero gusndeckre 1 XMMHUYECKHE CBOMCTBA, MOJIYYEHUE U IPUMEHEHHE.
CoenuHenus kpeMmHus B npupone. O6mue npeacrasieHuss 00 okcuge kpeMuusas(IV) u
KpeMHHUEBOU KuciioTe. CHIIMKAThI, X UCIIOJIb30BAHUE B OBITY, MEAULIMHE, TPOMBIIIIICH-
HOCTU. BaoicHetiwiue cmpoumenvhble Mamepuaibl: Kepamukd, Cmekio, yemenm, 6emon,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNOIb3068AHUSL CMPOUMETbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUSHU.

JlemoHCcTpanumn

e KoieKus HeMeTalIoB.
® OIIBITHI, OTpaXkarolue PU3NIECKUE U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX CO-
€UHECHUN
® O3HaKOMJIEHHE ¢ 00pa3LaMu XJOPUAOB (TaJOTEHUIOB);
® O3HAaKOMJIEHHE C 00pa3laMu Cephl U €€ COeTUHEHUSIMU
HaOIIoIcHUE Tpoliecca OOyIJIMBaHUs caxapa IoJj JEeHCTBUEM KOHLEHTPUPOBAH-

HOW CEpHOM KUCIIOTHI;

O3HaKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMHU a30Ta, (hochopa U X COeTUHEHUN
B3auMopnencTBre KOHIEHTPUPOBAHHOM a30THOM KHUCJOTBI C MEBIO.
O3HAaKOMJIEHUE C 00pa3laMu a30THBIX U (pochOpHBIX y10OpEeHUI;

OOyrnuBaHue OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOU CEPHON KUCIOTOM.

U3y4eHUEe MOJIee KpUCTAIITMYECKUX PEeIIETOK anmasa, rpaduta,pysiepena;
O3HAKOMJIEHUE C IMPOLIECCOM aCOpOLMU PAaCTBOPEHHBIX BELIECTB aKTUBUPOBAH-
HBIM YIJIEM M YCTPOWCTBOM MPOTUBOIrasa;

® (03HAaKOMJICHHE C MPOAYKUHEN CUIIMKATHOW MPOMBIILIEHHOCTH;
JlaGopaTopHbIe ONbITHI

9. IIpoBeneHNe KaueCTBEHHBIX PEAKIIMIM Ha XJIOPUA-UOHBI U HAOI0J€HUE PU3HAKOB UX
MIPOTEKAHUS;

10. M3ydeHne XuMHUYECKUX CBOMCTB pa30aBICHHOM CEPHOU KUCIIOTHI,

11. TlpoBeneHne KauyeCcTBEHHON peakIMK Ha CyJIb(paT-MOH U HAOIIOACHHUE MpHU3HAKa €&
MIPOTEKAHUS;

12. Cobupanue, pacrno3HaBaHUE U U3yUYECHHE CBOMCTB aMMHUAKa;

13. IlpoBeneHue KauyeCTBEHHbBIX PEAKIMI HA UOH aMMOHUS U (ochaT-uOH U U3yUEHUE
NPU3HAKOB UX MPOTEKAHUS,

14. Tlonyuyenue, coOupanue, pacro3HaBaHUE U U3yUYE€HHE CBOWCTB YIJIEKUCIIOIO rasa;
15. IlpoBeneHne KayeCTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3Yy4YEHUE
NPU3HAKOB UX MPOTEKAHUS;
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IIpakTHyeckune padoThI

2. 3yuenune CBOMCTB COJISTHON KUCIIOTHI

3. Pemenne skcrepuMeEHTaIbHBIX 3amad MO TeMe «BakHeWme HeMeTaulbl U WX
COCIMHECHUSD.

4. MeTtaniabl U ux coequHeHus (16 4)

OO6m1ast XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxeuus B Ilepuonnueckon cucreme xumudeckux aneMeHToB . M. Menneneesa n
cTpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTamuindeckas CBsI3b W MeETajuIMYecKas
KpUCTAJNIMYECKAsT pEIETKA. OIJIEKTPOXUMHUYECKUM DAL HANPSHKEHUHM  METAJIOB.
duznueckre W XUMHUYECKHME CBoOWcTBa MeTamioB. OOmme crnocoObl MOJIy4eHUS
MeTaioB. [loHsATHE O KOPpPO3UWM METAIOB, OCHOBHBIE CIOCOOBI 3alUTHl UX OT
koppo3uu. CruiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
POMBIILIEHHOCTH.

[lenounsle merayuipl: mnojoxeHue B Ilepruoandeckoi cucreMe XUMHUYECKHUX
anemeHtoB J[. WM. MeHneneeBa; CTpPOEHME HX AaTOMOB; HAXOXKJICHHE B IIPUPOJE.
du3znyueckre M XHMHUYECKHE CBOWCTBa (Ha mpuMmepe Hatpuss U Kanusa). OKCUIbl U
TUIPOKCUIBI HATPUA U Kaiusl. [ [puMeHeHne MET0UYHbIX METAJIOB U UX COCTMHEHHUI.

[IlenouHo3eMenbHbIE METAIIBI MAarHUM W KajJblMi: MoJjioxkeHue B Ilepuonnue-
CKOMl cucrteme xumuueckux sneMeHToB J[. M. MengeneeBa; CTpoeHHE HX aTOMOB;
HaxoxJeHue B mpupoae. Ouznueckue m XUMHUYECKUE CBOMCTBA MArHusi M KaJbIIUSL.
Baxueiiive coequuenus Kaablus (OKCHII, TUAPOKCH, cOH). JKECTKOCTH BOJIBI U CIIO-
coOBbI €€ ycTpaHEeHUSI.

AmomMuHuii: nosoxeHue B Ilepuoguyeckoid cHUCTEME XMMHUYECKUX 3JIIEMEHTOB
J1. 1. MenneneeBa; CTpOCHHE aTOMa; HaXOXAEHUE B Npupoje. Pusnyeckrue 1 XuMude-
CKHE€ CBOWCTBA amoMHUHUS. AMGBOTEpHbBIE CBOMCTBA OKCHA M TUIPOKCHIA aTFOMUHUSI.

Kenezo: nonoxkenue B Ileprogmyueckor CHCTEME XHMHUYECKUX DSJIEMEHTOB
JI. 1. MenneneeBa; CTpOEHHUE aTOMa; HaX0XKAEHUE B Npupoje. Pu3snyeckue u XuMu4e-
ckue cBoMcTBa sxene3a. Oxcunbl, ruapokcuasl U conu sxenesa(ll) u xemeza(lll), ux
COCTaB, CBOMCTBA U ITOJyYEHHE.

JemoHcTpauumn

® 03HAKOMJIEHHE C 00pa3laMHi METAJVIOB U CIUIABOB, UX (PM3UYECKUMU CBOMCTBAMU;
M3y4YE€HUE PE3yJIbTATOB KOPPO3UH METAIIIOB
H3y4YeHHE 0COOECHHOCTEH B3aUMOJICHCTBHUS OKCHAA KaJIbIIU U HATPHS C BOJOM
M3y4YECHHUE MPOLIECcCCa TOPEHUS JKeJle3a B KUCIOPOE
HaOJII0JICHUE W OINMCAaHME IPOILIECCOB OKpAIllMBaHUS TUIAMEHU HOHAMH HATpUS,
KaJIMs M KaJIbLIMS
JlaGopaTopHblie ONbITHI
16. UccnenoBanue CBOMCTB KECTKOW BOIbI
17. ViccnenoBanue aMm(pOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHUS U TUIPOKCUIA IIMHKA
18. M3yueHune NpU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUMid Ha HOHBI (MarHus,
KaJbIus,
antoMuHud, uuHka, sxxenesa(ll) u xxeneza(lll), menu(Il));

IIpakTueckune padoTbl
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4. PemieHre 3KCIEPUMEHTATIBHBIX 3aJ1ad MO TeMe «BakHeHIlne MeTaUIbl U UX COEIU-
HEHHUS.
5. XuMus U OKpy:KawIas cpeaa
HoBpie Marepuansl u TexHonoruu. BemectBa m marepuaibl B MOBCEIHEBHOU
YKA3HU YE€JI0BEKa. XMMHUS U 3J0pOBbE. be30MmacHoe UCI0Ib30BaHNUE BEMIECTB U XUMHUYE-
CKUX peakiuii B ObiTy. [lepBas momoImp NP XUMHUYECKHX OXKOTAaX W OTPABIICHUSX.
OCHOBBI 3KOJIOTUYECKOU TPAMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpeibl
(mpenenbHast ponyctumasi koHueHtpauus Bemiects — [1JIK).Ponb xumun B penieHuu
AKOJIOTHYECKUX MTPOOJIEM.
[IpupoaHbIe UCTOYHUKHU YTIIEBOAOPOJOB (Yroyib, MPUPOAHBIN Ta3, HEDTH), MPO-
JYKTHI UX MIEPepabOTKH, UX POJIb B OBITY U IMIPOMBIIIICHHOCTH.
JdeMoHCcTpanuu
e Komtekuuss MUHEPaAIOB ¥ TOPHBIX HOPO/T
e Komnekuus «Pyasl MeTaiuioB»
e BungeopparmeHtsl u ciaiinabl  «l00anbHBIE  IKOJOTMYECKHE  MPOOJIEMBI
YEJI0BCUECCTBAY
e BujaecodparMeHThI U CIIaifIbl O CTEIIEHU SKOJOTHYECKON YMCTOTHI TOBapa
JlabopaTopHbIe ONBITHI
19. N3zyuenune o6pa3iioB MarepuasioB (CTEKJIO, CIJIABbl METAJUIOB, MOJIMMEpPHBIC MaTe-
puabl).

3. TemaTn4yeckoe MIIAHMPOBAHUE, B TOM YHCJIE C y4eTOM padodeil MporpaMmmbl
BOCIIMTAHUA C YKA3aHHEM KOJIHYeCTBA 4YaCOB, OTBOJAMMBIX HA 0CBOCHHME KAKI0H
TeMbI

Kiacc &

Paznen Ko | Temnr Ko- | OcHoBHEBIE BUABI AEITEILHOCTH OcHOBHEBIE

TIn- naude | oOyvaronmxcs (Ha ypoBHE YHUBEP- | HAIPaBJICHHSI
ye- CTBO | CaJIbHBIX YUCOHBIX JCHCTBHIA) BOCITUTATEIbHON
CTB ya- JeSITEIbHOCTH

0 COB
ya-
COB

1. Havans- | 17 Tema 1. Xumust — | 5 - PackppIiBaTh CMBICI U3y4aeMbIX 1,2,5,6,7
HBIE TTOHSI- Ba)kHast 00J1aCThb IIOHSTHMN.

THS U 3a- €CTECTBO3HAHHUS U -PackpbIBaTh posib XUMUU B TIPU-
KOHBI XU- MPAKTUYECKOU pOIle U )KU3HU YEIIOBEKA, €€ CBS3h C
MHHU EeITEIbHOCTH JIPYTUMH HayKaMH.

yejgoBeKa - Pasnnuars 4ncTHIE BENIECTBA U
CMECH; OJTHOPOJIHBIE U HEOTHOPOI-
HBIE CMECH.

-Paznuuate dpuznueckue u xumude-
CKHUE SIBIICHUS.

- OnpenensaTh NPU3HAKU XUMUYE-
CKHX PEaKIMi U YCIOBHS UX TIPO-
TEKaHUs.

- Cie1oBaTh MpaBUIIaM I0JIb30Ba-
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HUSL XUMHYECKOU MOCYy 10 U 1abo-
paTopHBIM 000pyIOBaHUEM, a TAK-
e MpaBUiIaM 0OpaIeHHst ¢ XUMU-
YECKMMH BEIIECTBAMU B COOTBET-
CTBUM C UHCTPYKIUSMH I10 BBITIOJI-
HEHUIO MPAKTHYECKUX paboT
-IlnanupoBark U NPOBOJAUTH XUMHU-
YECKHUIl 3KCIIEPUMEHT 10 U3YUEHUIO
U ONHCaHUIO (PU3HUECKUX CBOMCTB
BELIECTB, CIIOCOOOB pa3JeeHUs
cMece! BEIIECTB.

- Mcnionib30Bath MpH BBIIIOJHEHUU
yueOHBIX 3aJJaHHi U B IIpoLiecce
HCCIIEN0BATEIBCKON NEATEIIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJepKaHUS,
CIIpaBOYHbIE MaTEPHAIIbI, PECYPCHI
NHurepHera.

- BeicTpauBarh pa3BEpPHYTHIE
MMMUCbMEHHBIC U YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAIIHIO U3
YUEHUKA U CIPABOYHBIX MaTepHa-
JIOB, TPAMOTHO UCIIOJIb30BATh U3Y-
YEHHBIN MOHATHWHBIN arapar
Kypca XUMHH

Tema 2. Bemrect-
Ba U XUMUYECKUE
peakuu

12

-IIpuMeHsITh eCTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS (B TOM YHCIIC
Ha0JII0/ICHUE, MOJICTTUPOBAHHE,
AKCIIEPUMEHT) U OCHOBHBIE OTepa-
[IUHA MBICJIMTENILHON AeITEIbHOCTH
(cpaBHeHUe, KnaccuUKaIms) ISt
M3Yy4YEHUS BEIIECTB U XUMUUYECKUX
peaKuui.

-PackpbIBaTh CMBICI H3yYaeMbIX
MOHSTHUI U 3aKOHOB M IPUMEHSTH
9TH MOHSATHUS TIPU OTIMCAHUN
CBOMCTB BEILIECTB U UX IIpeBpallie-
HUH.

-Paznunuate dpuznueckue u xumude-
CKHeE SIBJICHUS, OOBACHSTH X CYIII-
HOCTb C TOYKH 3pEHHUSI aTOMHO-
MOJICKYJIIPHOTO YYCHHS
-OnpenensaTs NpU3HAKU XUMUYE-
CKHX PEaKIMi, YCIOBUS UX MIPOTE-
KaHHSL.

-OO0BACHATH CYIIHOCTH (u3nye-
CKHX M XMMUYECKHX SIBIICHUH C
TOYKH 3PEHUS aTOMHO-
MOJIEKYJISPHOTO YUYEHHSI.
-KnaccupunmupoBats XuMHU4eCKre
peaxiuu (10 YHUCITy ¥ COCTaBy pea-

5-8
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THPYIOUINX U 00pa3yomuxcs Be-
IECTB).

-CocTaBnsaTh GOpPMYIIbI OUHAPHBIX
BEIIIECTB 110 BAJIGHTHOCTH U OIIpe-
JeINISATh BAJICHTHOCTH 110 (hopMysiam
BEIIIECTB.

PaccraBnsaTe kKo dUIMEHTH B
YPaBHEHHSIX XUMHUYECKUX PEAKIIHA.
-CrieoBaTh NpaBuiiaM I10J1b30Ba-
HUS XUMUYECKOU TTOCYI0# U J1abo-
paTopHbIM 000pYJOBaHUEM, A TAK-
Ke MpaBmiiaM oOpaleHus ¢ Bele-
CTBaMU B COOTBETCTBHUH C UHCT-
PYKLHUSMU 110 BBIITOJHEHUIO J1a00-
PaTOPHBIX XUMHUYECKUX OIBITOB.

- Micnonp30Bath py BBITOTHEHUH
yueOHBIX 3aJJaHUi U B ITpoLiecce
HCCIIETIOBATEIIHCKON JCATEIbHOCTH
HAY4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XHUMHYECKOTO COIEPIKaHusl, CIipa-
BOUHBIE MaTE€PUAJIbI, PECYPCHI
Nutepnera

-BoicTpauBarh pa3BEpHyThIE MUCH-
MEHHBIE U YCTHBIE OTBETHI C OTIO-
poii Ha HHPOPMAIUIO U3 yUYEeOHHKA
Y CIIPAaBOYHBIX MaTEpPHAJIOB, Ipa-
MOTHO HCIOJIb30BATh U3yUYCHHBII
MOHATUIHBIN aIapar Kypca
XUMHUHU

2. Baxk-
HeHmme
npejacTa-
BUTEIN He-
opraHuye-
CKHX Be-
IIIECTB.
Kommuecr-
BEHHEIE
OTHOIIIC-
HHUA B XU-
MUH

20

Tewma 3. Bo3ayx.
Kucnopon. Ilons-
THE 00 OKCHIax

-PackpbIBaTh CMBICI H3yYaeMbIX
MOHSATUN U TPUMEHSThH ITH MOHS-
THUSI TIPY OTTMCAHUU CBOMCTB Be-
LIECTB U UX MPEBPALIEHUH.

- XapakTepu3oBaTh (ONMHUCHIBATH)
COCTaB BO3/lyXa, PU3NYECKUE U
XAMHYECKHE CBOMCTBA KUCIOPO/IA,
CIOCOOBI €ro MOJTyYeHHs, IPUMe-
HEHUE U 3HAUYCHUE B MPUPOJIC U
JKM3HHU YEJI0BEKA.

- CpaBHUBATH pEAKIIUU TOPEHUS U
MEIJICHHOTO OKHCJICHUS.
-CoOupatb npubdOpsI AJis OTyye-
HUS KUCIOPO/ia (BBITECHEHHEM BO-
JIbl U BO3/TyXa).

- Pacrio3HaBarh ONBITHBIM IyTEM
Kuciaopoa. Mcnonp30BaTh XUMHUYE-
CKYIO CUMBOJIUKY JIJIsl COCTABJICHHS
(hopMyT BEIIECTB, MOJICKYJISIPHBIX
YPaBHEHUN XMMHUUYECKUX PEAKIUH C
y4acTHEM KUCTIOpOo/a.

-OOBSCHATH CYITHOCTh YKOJIOTHYE-

1.2,5.7.8
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CKHUX MpO0JIeM, CBA3aHHBIX C 3a-
Ips3HEHUEM BO3/yXa.

-CnenoBarb npaBuiiam 0€30MacHON
paboTHI B T1a0OPATOPUU TIPH HC-
MOJIb30BAaHUN XUMHUYECKOU MOCYIbI
1 000pY/IOBaHMSI, & TAKKE TPaBU-
JaM oOpaleHus ¢ TOPIOYUMH Be-
IECTBAMH B OBITY.

- [ImaHupoBaTh U OCYIIECTBIIATH HA
NPAaKTUKE XUMUYECKUE IKCIIEPH-
MEHTBI, TPOBOJIUTH HAOIIOCHHUS,
JIeNIaTh BBIBOJIBI IO PE3YJIbTaTaM
IKCIIEPUMECHTA.

-Y4acTBOBaTh B COBMECTHOMU pabo-
TE B TPYIIIIE.

-Mlcnionb30BaTh MpH BHIIIOJIHEHUH
yueOHBIX 3aJ]aHU U B ITPOIECcCe
HCCIIETIOBATEIIHCKON JCATEIbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO CO/IePIKaHus, CIIpa-
BOUHBIC MaTepHaJbl, pecypchl MH-
TEpHETA.

-BricTpauBath pa3BEpHYTHIC TUCH-
MEHHBIE U YCTHBIE OTBETHI C OTIO-
poii Ha HHPOPMAIUIO U3 yUYEeOHHKA
Y CIIPAaBOYHBIX MaTEpPHAJIOB, Ipa-
MOTHO MCIOJIb30BATh U3yUCHHBIH
MOHATUIHBIN anmnapar Kypca Xu-
MUU

Tewma 4. Bomopos.
Iloustue o xu-
CJIOTaxX U COJISIX

-PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSTUH U IPUMEHSATH TH MTOHS-
THUS IPU OIIMCAHUM CBOMCTB Be-
LIECTB U UX NIPEBPALLEHUM.
-Xapakrepu3oBaTh (OMUCHIBATH)
¢du3nveckre 1 XUMHUYECKHE CBOM-
CTBa BOJIOPO/A, CIIOCOOBI €ro Mo-
JIy4eHUsl, IPUMEHEHHE.

- Cobupatp nmpudop AJIs MOTyUEHHUs
BOZOpOJA.

- Mcnonp30BaTh XUMHUYECKYIO CUM-
BOJIUKY JUIl COCTaBJIEHUs (OPMYIT
BEIIECTB, MOJIEKYJISIPHBIX YpaBHE-
HUW XUMMUYECKUX PEAKIUH C y4a-
CTHEM BOJIOPO/IA.

-CriefioBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaToOpuu MpH Uc-
M10JIb30BAHUN XMMHUYECKOHN MOCY bl
1 000pyT0BaHUS, a TAK)KE MTPABU-
JaM oOpaleHus ¢ TOPIOYUMH Be-
IIECTBAMH B OBITY.

-II;maHupoBaTh M OCYIIECTBIATh HA

1,4,5-8
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MPAKTUKE XUMUYECKUE IKCTICPH-
MEHTBI, IPOBOUTH HAOJIOACHHS,
ACJIaTb BBIBOABI 110 PE3YyJIbTaTaM
IKCIIEPUMEHTA.

- Y4acTBOBaTh B COBMECTHOM pabo-
TE B IPyIIIE

Tema 5. Konnue-
CTBEHHBIE OTHO-
IMSHHUA B XUMHUHU

-PackpbIBaTh CMBICT U3y4aeMBbIX
MOHATUN U IPUMEHSATH ITH MOHS-
THUS, a TAK)KE U3YUYEHHBIE 3aKOHBI U
TEOPHH JJIs1 PELICHHS paCUETHBIX
3ajad.

-BpIunciaTe MOJISIPHYIO Maccy Be-
IIECTB; KOJMYECTBO BEILIECTBA,
00BEM rasza, Maccy BeIECTBa;

- [IpoBoauTh pacuéTel O ypaBHe-
HUSAM XMMHUYECKHX PEaKLUi: KOJIU-
yecTBa, 00bEMa, MacChl BEILIECTBA
M0 U3BECTHOMY KOJIMYECTBY, 00BE-
My, Macce peareHTOB WM MPOIyK-
TOB PEaKLIUH.

- BoicTpauBathb pa3BEpHyThIE
MMUCbMEHHBIE U YCTHBIE OTBETHI C
OTopoii Ha HHQPOPMAIUIO U3 y4eo-
HUKa U CIIPaBOYHBIX MAaTE€pPUAJIOB,
IPaMOTHO MCIOJIb30BaTh U3Y4€H-
HBIW MOHATUIHBIN amapar Kypca
XUMUHU

1,2,5,6

Tema 6. Bona.
PactBopsl. [Tons-
THE 00 OCHOBaHHU-
X

-PackpbIBaTh CMBICT U3y4aeMBbIX
MOHSTUH U IPUMEHSATh ITH MOHS-
THUS IIPU OIIMCAHUM CBOMCTB Be-
LIECTB U UX NPEBPALCHUM.
-XapakTepu30BaTh GU3NUECKUE U
XUMHYECKHE CBOMCTBA BOJIBI, €€
POJIb KaK paCTBOPUTEIIS B IPUPO-
HBIX Ipoleccax.

-CocTaBisATh ypaBHEHUS XUMHYE-
CKHX peaKlUi ¢ y4aCTHEM BOJIbI.

- OOBACHATH CYIIHOCTh 3KOJIOTH-
YeCcKUX Mpo0IeM, CBA3aHHBIX C 3a-
IPA3HEHUEM IIPUPOIHBIX BOJ, CIIO-
cOObI OYMCTKH BOJIBI OT MIPUMECEH,
MEpBHI 10 OXpaHe

BOJ OT 3arpsI3HEHHUS.
-IInanupoBath U OCYIIECTBIATH HA
IIPAKTUKE XUMUYECKUE IKCIIEPHU-
MEHTBI, IPOBOIUTH HAOIIOIEHUS,
JIeNIaTh BBIBOJIBI 110 pe3yibTaTaM
AKCIIEPUMEHTA.

-CriefioBaTh npaBuiiaM 0€30MacHOM
paboThl B 1abopaTopuu.
-IIpoBOIUTE BBIUUCIIEHNUS C IPUME-

1,5-8
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HEHUEM IIOHATHS «MacCcoBas 10JIs
BELIECTBA B PACTBOPE».

- Mcnonp30BaTh NpH BBIIOJIHEHUU
yueOHBIX 3aJJaHUl U B ITpoLecce
HCCIIEI0BATEIBCKOMN NEATENbHOCTU
HAy4YHO-IIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHuUs, CIIpa-
BOYHBIE MaTepuaisl, pecypcol Un-
TepHeTa. BeicTpauBaTh pa3BEpHY-
TBHIE [IMCbMEHHBIE U YCTHBIE OTBETHI
¢ onopoi Ha HHPOPMALIHIO U3
yueOHMKa U CIIPAaBOYHBIX MaTepHa-
JIOB, IPAMOTHO UCIOJIb30BaTh U3Y-
YEHHBIN IOHATUWHBIN ammapar
Kypca XUMHUHU

3. OcHOB-
HbBIC KJIac-
ChbI HEOP-
ranmde-
CKHX CO-
eIMHEHUN

12

Tema 7. OcHOB-
HbIE KJIACCHI He-
OpPTraHUYECKUX
COCIUHCHHI

12

-Knaccuduuuponats u3ydaemole
BEILIECTBA 10 COCTABY U CBOWCTBAM.
-CocTaBisaTh GOPMYJIBI OKCUOB,
KHCJIOT, OCHOBAHMUI, COJICH U HA3bI-
BaTh UX 10 MEKIYHAPOJHOU HO-
MEHKJIATypE.

- [IpornosupoBars CBOMCTBA Be-
IIECTB HAa OCHOBE OOIIMX XUMUYE-
CKHX CBOMCTB M3Y4YEHHBIX KJIac-
COB/TPYIII BEUIECTB, K KOTOPHIM
OHH OTHOCSTCA.

-CocTaBisATh MOJIEKYJIIPHBIE ypaB-
HEHHUsI peaKIil, WITIOCTPUPYIO-
IIUX XUMHYECKHUE CBOWCTBA U CIIO-
cOOBI MMOJTY4EeHHUsI BEILIECTB U3yUEH-
HBIX KJIACCOB/TPYIIII, a TAKXKe MOJI-
TBEPKIAIOIIUX T€HETUYECKYIO
B3alMOCBS3b MEKYy HUMU
-IIpon3BOANTH BBIUUCIEHUS 110

YpaBHCHUAM XUMHYCCKUX peaKHI/Iﬁ .

'HHaHI/IpOBaTI) " OCYHICCTBJIATH HA
NPAaKTUKE XUMUYECKHE dKCIIEepPH-
MEHTBI, MPOBOJAUTH HAOIIIOICHHUS,
JieNiaTh BBIBOJIBI IO Pe3ysIbTaTaM
IKCTIEpUMEHTA.

-CrieoBaTh npaBuiiaM 0€30MacHOM
paboThl B 1abopaToOpuu NpH Uc-
MOJIb30BaHUN XUMHUYECKOM MOCY/IbI
1 000pyI0BaHUS.

-Mcnonb30BaTh MpU BINOJIHEHUH
yueOHBIX 3aJJaHHi U B IIpoLiecce
UCCIIEI0BATEIbCKON EATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XMMUYECKOT'0 COJIEpPIKaHus, CIpa-
BOYHBIE MaTepuaisl, pecypcol Mn-
TEpHeTA.

2,5-8
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-BeicTpanBaTh pa3BEPHYTHIC TUCH-
MEHHBIE U YCTHBIE OTBETHI C
Omopoi Ha HHPOPMAITUIO U3 y4ueo-
HUKA U CIPAaBOYHBIX MaTEPUAJIOB,
IpaMOTHO UCIOJIb30BaTh U3yUYECH-
HBIW MOHATUIHBIN alapar Kypca
XUMHAH

4. Ilepuo-
IUYECKUI
3aKOH U
[Tepuonu-
geckas
cucremMa
XHMHYEC-
CKHX 3JIe-
MEHTOB
JA.N. Men-
JieneeBa u
CTpOCHUE
aToma

Tema 8. [lepuo-
JIUYECKUI 3aKOH
u [lepuonuueckas
CHCTEMa XUMHYC-
CKHX 3JIEMCHTOB
J.N. Menneneena
U CTPOEHHUE aToMa

-PackpsIBaTh cMBICH IEpHOIUYE-
CKOI'0 3aKOHa.

- [lonnmars cymecTBoBaHueE Ie-
PHUOJMNYECKON 3aBUCUMOCTH
CBOMCTB XUMUYECKUX JIEMEHTOB
(M3MEeHeHue panyCcoB aTOMOB U
3JIEKTPOOTPHLIATEIILHOCTH)

U UX COEIMHEHUH OT MOJIOKEHUS B
NEPUOANYECKON CUCTEME U CTPOE-
HUS aTOMa.

-YcraHaBIMBaTh CBSA3b MEXY I10-
JIO’KEHHMEM DJIEMEHTA B [IEPUOIHYE-
CKOM CHCTEME U CTPOCHHUEM €0
aToma (CoCTaB | 3apsij siapa, oomiee
YHCJIO 3JIEKTPOHOB U paclpenelie-
HUE UX I10 AIEKTPOHHBIM CIIOSIM).
-IIporHo3upoBark xapakrep u3me-
HEHUS CBOMCTB JIEMEHTOB U MX
COEIMHEHUH 110 IPYIIIIAaM U IIepUO-
nam [leproanyeckon CUCTEMBI.
-Xapakrepu3oBaTb XUMHUYECKHE
AJIEMEHTHI NIEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbLIUS [0 UX TOJI0KEHUIO
B [Iepnoanueckoii cucreme /1. .
Menpeneesa.

- CnenioBath IpaBuiiaM 6e30MacHON
paboTh! B 1a00opaTOpuu NpH UC-
MI0JIb30BAHUN XMMHUYECKOH TOCY b
1 000py1I0BaHUS.

- BricTpauBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
oropoil Ha nHdpopMaLuIo 13 yueo-
HUKA U CIPAaBOYHBIX MaTEPHUAJIOB,
IPaMOTHO UCNOJIb30BaTh U3yUYEH-
HBII OHATUIHBIN armapar Kypca
XUMHH.

- Ucnonp30Bath 1pH BBIIOJIHEHUN
y4eOHBIX 3aJ]aHU TEKCThl yUeOHHU-
Ka, cpaBoyHble MaTepuaisl (I1e-
PHOINYECKYIO CUCTEMY XUMHUYE-
ckux anemenToB 1. Y. Mennenee-
Ba, TaOJIUIy PACTBOPUMOCTH KH-
CIIOT, OCHOBAHHH M COJIEH B BOJIE,
IIEKTPOXUMHUYECKUH psJl HANPSI-

1-5
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’KeHHI METaJIJIOB).

- Micnosp30BaTh Ipu BBIIIOJHEHUH
yueOHBIX 3aJJaHUi U B ITpoLiecce
UCCIIEI0BATEIbCKON AEATEIbHOCTH
Hay4YHO-IIOMYJISIPHYIO JINTEPATYPY
XMMUYECKOI'0 COIEPIKaHus, CIIpa-
BOYHBIE MaTepHalibl, pecypcsl MH-
TEpHETa

5. Xumu-
yeckas
CBSI3b.
Oxuciu-
TEIIbHO-
BOCCTaHO-
BU-
TEJbHBIE
peakiuu

12

Tema 9. Xumuue-
CKas CBS3b.
OKHCIIMTENIBHO-
BOCCTAaHOBH-
TEJbHBIC PEAKIINH

12

DNEeKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHUYECKUX JIEMEHTOB.
XuMuyeckas cBsi3b (MOHHAsA, KOBa-
JICHTHAs MOJISIpHAs. M KOBaJICHTHAs
HenoJisipHast

Omnpenensts cTeneHb OKUCICHUS
XHUMHYECKOT0 3JIEMEHTA 110 PopMy-
JIe €0 COeIMHEHUSI.

-OnpenensiTe 371€MEHT (BEIIECTBO)
— OKHCTIUTEIb U DJIEMEHT Bellle-
CTBO) —BOCCTaHOBUTEIb.

- OOBACHATH CYIIHOCTh MPOIECCOB
OKHCJIEHUS U BOCCTaHOBJICHHUS.

- CocTaBisTh 3JEKTPOHHBIN OanaHc
¢ y4€TOM YHCJIA OTJAHHBIX U [IPHU-
HSTBIX 3JIEKTPOHOB.

-CocTaBnsiTh ypaBHEHUE OKHUCITHU-
TEIbHO-BOCCTAHOBUTEIILHOMN peak-
117078

-Mcnionb30BaTh NpU BBINTOJIHEHUN
yueOHBIX 3aJJaHU TEKCThl yUeOHHU-
Ka, CIPaBOYHbIE MaTepuaibl (Tie-
PHOINYECKYIO CUCTEMY XUMHUYE-
ckux ayiemeHToB /1. .MeHieneena,
TaOJIUIy pAaCTBOPUMOCTH KUCIIOT,
OCHOBAHHI U COJICH B BOJEL, DIICK-
TPOXUMMUYECKUH PsIJl HAIIPSHKEHU N
METaJJIOB)

1,4,5.6

Kiacc 9

Paznen

COB

TeMmnr

Ko-
J4e
CTBO

COB

OcCHOBHBIE BUBI JEATETBHOCTH
00yyaroImuxcst Ha ypoBHE YHHUBEp-
CaJIbHBIX YUE€OHBIX JeWCTBUN

OcHOBHFBIE Ha-
MpaBJIE€HUs1 BOCIIHU-
TaTeJILHOU Nes-
TEABHOCTH

1.IToBTOpE

HHUC u

0000111€-

Tewma 1. [lepuo-
TUYECKHI 3aKO0H.
[lepronnueckas
cHUCTEeMa XUMHYe-

-XapakTepu3oBaTb XUMUYECKHE
JJIEMEHTBHI NIEPBBIX TPEX NEPHUOOB,
KaJIUs ¥ KaJbLUA 110 UX MOJI0XKe-
Huo B llepuonnueckoit cucreme /1.

1-5
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HUE CBejle-
HUM no
Kypcy 8-ro
KJlacca

CKHUX DJICMCHTOB
J. . Mennenee-
Ba. Ctpoenue
aroMoB. Ctpoe-
HHC BEIIICCTBA.
Kmnaccel u cBoii-
CTBa HEOpraHuye-
CKHUX COCIHMHE-
HUH.

N. Menaeneesa.
-Knaccuduuuponars v Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA U3Y-
YEHHBIX KJIACCOB.

-OnuceiBaTh 00LIME XUMUYECKUE
CBOIICTBA BEILLIECTB PA3IUYHBIX
KJIACCOB, NOATBEPKAATh CBOMCTBA
MpUMepamMu MOJIEKYJISIPHBIX ypaB-
HEHUI XUMUYECKUX PEaKIHil.

- OnpenensiTh BUJI XUMUYECKOM
CBSI3HM U TUI KPUCTAJUIMYECKOH pe-
ETKHU BEILIECTBA.
-ITporuo3upoBath CBOICTBA Be-
HIECTB B 3aBUCUMOCTH OT UX
CTPOCHHUSI.

-BricTpauBaTh pa3BEpHYTHIC TUCH-
MEHHBIE U YCTHBIE OTBETHI C OIO-
poii Ha HHPOPMAITUIO U3 yUeOHHMKA
U CIPaBOYHBIX MaTEPHAIIOB, Ipa-
MOTHO MCTOJI30BaTh U3y4YCHHBIN
MOHSATUIHBIN anmnapar Kypca Xu-
MUH.

- Ucnonb30Bath MpH BBITIOTHEHUT
yueOHBIX 3aJ]aHUi U B IIpoLecce
MCCJIEIOBATENBCKOM 1eATEeIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKaHus, CIIpa-
BOYHBIE MaTepuabl, pecypchl Mn-
TepHeTa

Tema 2. OcHOB-
HBIE 3aKOHO-
MCpHOCTI/I XUMU-
YECKUX

peaKkuuit

-PackpbIBaTh CMBICI H3y4aeMbIX
MOHSATUN U TPUMEHSThH ITH MOHS-
THUSI TIPY OTIMICAHUU CBOMCTB Be-
LIECTB U UX MPEBPALIECHUN.
-Knaccuduunponars xummueckue
peakLMy 10 pa3IunyHbIM ITPU3HA-
KaM.

-YcTraHaBIMBaTh 3aBUCUMOCTh CKO-
POCTH XMUMHUUYECKOU PEAKIIH OT
pa3INyYHbIX (PaKTOPOB.
-ITporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX TIPEeBpa-
IIEHUH B Pa3IUYHBIX YCIOBHUSIX.
Onpenensarb OKUCIUTENb U BOCCTa-
HoBHTENb B OBP.

-CocTaBnsTh NIEKTPOHHBIN OanaHc
peaxiuu.

- [Ipou3BOAUTH BBIYUCIEHUS IO
XUMHUYECKUM YPaBHECHHUSIM.
-BricTpauBaTh pa3BEpHYTHIEC TUCH-
MEHHBIE U YCTHBIE OTBETHI C OTI0-
poii Ha HHPOPMAITUIO U3 yUeOHHKA

56,8
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Y CIPaBOYHBIX MAaTE€pHAJIOB, Ipa-
MOTHO MCIOJIb30BaTh U3y4EHHBIN
MIOHATUIHBIN amnmapar Kypca Xu-
MUH.

-Mcnonb30BaTh NpH BBIOJIHEHUU
y4eOHBIX 3aJJaHUi U B IIpoliecce
HCCIIEN0BATEIBbCKON IEATEIbHOCTH
Hay4HO-TIOIYJIIPHYIO JINTEPATYPY
XMMHYECKOTO COAEpKaHus, CIIpa-
BOYHBIE MaTepHallbl, pecypcsl UH-
TEpHETa

2. Xumu-
YECKHUe pe-
aKIIUH B
pacTBopax
3JIEKTPO-
JINTOB

14

Tema 3. Dnek-
TPOJIUTUYECKAS
JIHCCOLHAIS.
XUMHYECKHUE pe-
aKIIMU B PacTBO-
pax

14

-PackpbIBaTh CMBICIT H3y4aeMBIX
MOHSTUH, @ TAKXKE CMBICI TEOPUU
AIIEKTPOJIUTUYECKON JUCCOIUAIIIH.
-OO0BACHATH IPUYUHBI AIEKTPO-
MIPOBOJAHOCTH BOJIHBIX PACTBOPOB.
-CocTaBisiTh ypaBHEHUS JUCCO-
[IMAIMH KUCJIOT, IIEI0YEH U COJIeH,
MIOJIHBIC U COKpAIIEHHbIC HOHHBIC
YpaBHEHUS XMMHUECKHUX PEaKIIii
MOHHOT'O OOMEHa.

-IInanupoBatTh U OCYIIECTBIATH HA
MPaKTUKE XUMHYECKUE IKCIIEPH-
MEHTBI, IPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 10 pe3yIbTaTaM
AKCIIEPUMEHTA.

-CnenoBarh npaBuiiaM 0€301acHON
paboTh! B 1a00opaTOpuu NpH UC-
MOJIb30BAaHUH XUMUYECKON MOCY/IbI
1 000py10BaHUS.

-IIpon3BOANTH BBIUMCIEHUS IO XU-
MUYECKHM YPAaBHEHUSIM.

- BricTpauBath pa3BEpHYTHIE
MMCbMEHHBIC U YCTHBIE OTBETHI C
OTopoi Ha HHPOPMAITHIO U3 y4eo-
HUKa U CIIPABOYHBIX MaTE€PUAJIOB,
IPaMOTHO MCIOJIb30BaTh U3Y4€H-
HBIW MMOHATUIHBIN ammapar Kypca
XUMUHU.

-Mcnonb30BaTh IPH BHIMTOTHEHUT
yueOHBIX 3aJ]aHHI U B TIPOIECCE
HCCIIEI0BATEbCKOM IeATETbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COZICpKaHMUsI, CTIpa-
BOYHbBIE MaTepuabl, pecypchl MH-
TEepHETA

1,3,6

3. Heme-
TaJUIBI U UX
coeauHe-

22

Tema 4. O0Omas
XapaKTepUCTUKA
XUMHYECKUX DJIe-
MeHTOB VIIA-
rpynmsl. ['anore-

-OOBSACHATH OOIINE 3aKOHOMEPHO-
CTHU B U3MEHECHNYU CBOMCTB HEME-
TaJJIOB ¥ UX COCMHEHH B IIpejie-
JIaX MaJIbIX IEPUOAO0B U I'NTaBHBIX
noarpynn [lepuonndeckoii cucre-

5-8
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HHA

HbI

MBI XUMHUYECKHX IJIEMEHTOB C Y4é-
TOM CTPOEHHUS UX aTOMOB.
-Xapakrepu3oBaTh PU3NIECCKUEC U
XMMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIOr€HOB (Ha MpUMepe
XJIOpa) U CIIOKHBIX BEIIECTB
(xJI0poBOOPOA, XJIOPHUIA HA-
TpHS), CIOCOOBI X MOJTyYEHUS,
MPUMEHEHHE U 3HaYeHHE B IPUPO-
JIe ¥ )KM3HU YeJIOBEKa.
-OnpenensTs rajJoreHuA-uOHbI B
pacTBope.

- [InannpoBaTh ¥ OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCTICPHU-
MEHTBI, IPOBOAUTH HAOIOICHUS,
JIeJIaTh BBIBOJIBI 110 Pe3yiIbTaTaM
HKCIIEPUMEHTA.

-CnenoBarh npaBmiiaM 0€30MacHON
paboTHI B Ta0OPaTOPUU TIPH HC-
M0JIb30BAHUY XHMHYECKOH TTOCY/TbI
1 000pyIOBaHUS.

-BricTpanBath pa3BEpHYTHIC MHCH-
MEHHBIE U YCTHBIE OTBETHI C OIO-
poii Ha MHPOPMAITUIO U3 yUeOHHMKA
U CIPaBOYHBIX MaTEPHAIIOB, rpa-
MOTHO UCTIOJIb30BaTh H3yUCHHBIN
MOHATUMHBIN anmnapar Kypca Xu-
MUH.

- Ucrionb30Bath MpH BBITIOTHEHUT
y4eOHBIX 3aJJaHUM U B TIpoliecce
MCCIIEIOBATENBCKOM 1eATEeTbHOCTH
Hay4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKaHus, CIIpa-
BOYHBIE MaTepHalIbl, pecypchl MH-
TEepHeTa

Tema 5. OOmas
XapaKTepUCTUKA
XHUMUYECKHX dJIe-
MeHTOB VIA-
rpymmsl. Cepa u
e€ coeIMHEeHU

-O0BsICHATH 00IIHE 3aKOHOMEPHO-
CTH B U3MEHEHHUH CBOMCTB DJIEMEH-
TOB VIA-Tpynnsl 1 UX COETMHEHUI
C YYETOM CTPOEHHS UX aTOMOB.
-XapakTepu3oBaTh (HU3NIECKHE

Y XUMHYECKHE CBOWCTBA IPOCTOTO
BEILIECTBA CEPHI U €€ COCTMHEHU I
(cepoBoOpOZIa, OKCHJIOB CEPHI,
CEpHOM KUCIOTHI, CyIb(}aToB), CIO-
cOOBI UX B IPUPOJIE U KU3HU YeIIO0-
BEKa.

-Ornpenenats Hamuuue cynibdar-
HMOHOB B pacTBOpE.

-OOBSICHATH CYIIHOCTb KOJIOTHYe-
CKHX MpoOJIeM, CBSI3aHHBIX C Iepe-
pabOTKON COeMHEHHH CepBl.

1,4-8
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-[InanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMUYECKUE IKCIIePU-
MEHTBI, IPOBOJIUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI 110 pe3yibTaTaM
IKCIIEPUMEHTA.

-CnenoBarhb npaBuiiaM 0€301acHON
paboThI B 1a00paTopuu MpH HC-
MOJIb30BAHUY XUMHYECKOH MOCY/IBI
1 000pyI0BaHUS.

- [Ipou3BOIUTH BBIUUCIICHHUS 110
XUMHUYECKUM YPaBHEHUSIM.
-Mcnonp30BaTh NP BBITOIIHEHUN
y4eOHBIX 3aJJaHU TEKCTHI y4eOHHU-
Ka, crupaBo4Hble MaTepuaisl (I1e-
PHOIUYECKYIO CUCTEMY XUMHYE-
ckux anemeHToB 1. Y. Mennenee-
Ba, TaOJIHUILy pacTBOPH-

MOCTH KHCJIOT, OCHOBAaHHH M COJICH
B BOJIE, DJIGKTPOXUMUYECKUH Pl
HaAIpPSDKEHUN METAIIOB).
-Mcnonb30BaTh NpH BBIOJIHEHUU
yueOHBIX 3aJJaHUM U B IIpoLecCe
UCCJIEIOBATENBCKOM 1eATEeIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepyKaHusl, CIIpa-
BOYHBIC MaTEePHAIIHI,

pecypcbl MHTepHETa

Tema 6. OOmias
XapakTepu-
CTHKa XHMHYE-
CKHUX JJIEMEH-
TOB VA-Trpynmsl.
A3sor,

dbocdop u ux co-
€/IMHEHUS

-O0BsICHATH 00IIHE 3aKOHOMEPHO-
CTH B U3MEHEHHUH CBOMCTB JIEMEH-
TOB VA-Tpynnsl U UX COEIMHEHUN
C YYETOM CTPOEHHS UX aTOMOB.
-XapakTepu3oBath (pu3ndecKue u
XMMHUYECKHE CBOMCTBA MTPOCTHIX
BEUIECTB a30Ta U ¢pocdopa u ux
coeMHEeHUH (aMMuUaka, comeil am-
MOHMSI, @30THOW KHUCIIOTbI, HUTpa-
TOB, okcuza gocdopa(V) u doc-
dbopHoii KUCIOTHI, hocdaTos), cro-
cOOBI UX MOJYYEHHUs], TIPUMEHEHUE
Y 3Ha4€HHE B MIPUPOJIE U )KU3HU
4eJI0BEKa.

-OnpenensaTe HOHBI aMMOHUS U
dochaT-uoHBI B pacTBOpE.
-OOBACHATH CYHITHOCTh IKOJIOTHYe-
CKHUX Mpo0JIeM, CBA3aHHBIX C HAXO-
JKIeHUEM COeTMHEHNH a30Ta "
docdopa B okpyxkaromiei cpene. ---
-IInanupoBatTh U OCYIIECTBIATH HA
NPAaKTUKE XUMUYECKHE dKCTIepH-
MEHTBI, IPOBOAUTH HAOIIO/IEHUS,
JIENIaTh BBIBOJIBI 110 pe3yIbTaTaM
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IKCIIEPUMEHTA.
-CnenoBarhb npaBuiiaM 0€30MacHON
paboThI B 1a00paTopuu IpH HC-
M0JIb30BAHUN XUMHYECKO MOCY/IbI
1 000py/IOBaHHUSL.

- [Ipou3BOAUTH BBIUKCIICHHUS 110
XUMHYECKUM YPaBHEHUSIM.
-Mcnonp30BaTh MPH BBHITOJIHEHUU
y4eOHBIX 3aJJaHU TEKCTHI y4eOHHU-
Ka, CIIPaBOYHbIE MaTepuaibl (T1e-
PHOJIUYECKYIO CUCTEMY XUMHUYE-
ckux ’1eMmenToB /1. 1. Menaenee-
Ba, TaOJIHUIy PACTBOPUMOCTH KHU-
CJIOT, OCHOBAHMH U COJICH B BOJIC,
AIIEKTPOXUMUYECKUH Pl HAMIPS-
JKEHUU METaJUIOB).

- Ucnonb30Bath MpH BBITIOTHEHUT
yueOHBIX 3aJJaHUi U B IIpoLecce
MCCJIEIOBATEIBCKOM 1eATEeIbHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepyKaHusl, CIpa-
BOYHBIE MaTepHaIIbl, pecypchl UH-
TEepHeTa

Tema 7. OOmias
XapakTepuc-
THUKA XUMHUYECKHUX
JJIEMEH-

TOoB [VA-rpynmsr.
Yrunepon u Kpem-
HUN U UX
COEIMHEHUS

-O0BSACHATH 00IIHE 3aKOHOMEPHO-
CTH B U3MEHEHHH CBOMCTB dJIEMEH-
TOB [VA-Tpynnel 1 UX COEIMHEHUI
C Y4ETOM CTPOECHHS X aTOMOB.
-XapakTepu3oBaTh HU3NIECKHE

U XUMHYECKHE CBOMCTBA MPOCTHIX
BEULIECTB YIJIepoJia U KPEMHUS U UX
COEMHEHUH (OKCHJIOB yTiepo/a,
YTOJIbHOM KHCJIOThI, KApOOHATOB,
OKCH/JIa KPEMHUSI, KPEMHHUEBOI KH-
CJIOTBI, CHJIUKATOB), CIIOCOOBI UX
NOJIy4YeHHUs1, TPUMEHEHUE U 3Haye-
HUE B IIPUPOJIE U KU3HU YEJIOBEKa.
- Onpenensath kKapOOHAT- U
CUJIMKaTHOHBI B pacTBOpE.
-OOBSICHATD CYIIHOCTb IKOJIOTHYe-
CKHX MpoOJIeM, CBSI3aHHBIX C HaXO-
JKJCHHUEM YTJIEKUCIIOTO ra3a B OK-
pyXarolei cpene.

- MnmoctpupoBaTh B3aMMOCBSI3b
HEOPraHMYECKUX COCAMHEHUN yT-
JIEpO/a U OPraHUUYECKUX BEIIECTB.
-IInanupoBatTh U OCYIIECTBIATH HA
NPAaKTUKE XUMUYECKHE dKCIIepH-
MEHTBI, IPOBOAUTH HAOIIOIEHUS,
JieNaTh BBIBOJIBI IO Pe3ysbTaTaM
HKCIIEPUMEHTA.

-CrieoBaTh npaBuiiaM 0€30MacHOM

1-3,6-8
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paboThI B 1a00paTopuu MpH HC-
MOJIb30BAHUN XUMHYECKO MOCY/IbI
U 000py/IOBaHHUSL.

- Ucnonb30Bath MpH BBITIOJIHEHUT
y4eOHBIX 33JJaHU{ TEKCThI yueOHU-
Ka, cpaBo4Hble MaTepuaisl (Ile-
PHOJIMYECKYIO CUCTEMY XUMHUYE-
ckux ’1eMmenToB /1. 1. Menaenee-
Ba, TaOJIHUIy PACTBOPUMOCTH KHU-
CJIOT, OCHOBAHHMH U COJICH BBOJIC,
AIEKTPOXUMUYECKUH Pl HAMPS-
JKEHUU METaJUIOB).

- Ucnonb30Bath MpH BBITIOJIHEHUU
yueOHBIX 3aJJaHUi U B IIpoLECCE
MCCJIEIOBATEIbCKOM 1eATEebHOCTH
HAy4YHO-TIOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepyKaHusl, CIipa-
BOYHBIE MaTepHalibl, pecypcsl UH-
TEepHeTa

4. Me-
TaJIJIBI 1 UX
coeuHe-
HHUS

13

Tema 7. OOmiue
CBOMCTBA
METAIOB

-PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSTHIA U IPUMEHSTh YTH MTOHSI-
THUS TIPU ONIICAHUH CBOKCTB Be-
LIECTB U UX IPEBPALCHUMN.

- OOBACHATH 00IIHE 3aKOHOMEPHO-
CTH B U3MEHEHHH CBOMCTB dJIEMEH-
TOB-METAJUIOB M UX COCTMHEHUN C
y4€TOM CTPOCHHUS UX aTOMOB.
-XapaKkTepu30BaTh CTPOCHUE Me-
TaIoB, odmue puznyeckue u Xa-
paKkTepr30BaTh OOIIUE CIIOCOOBI
MOJTy4YEeHHUs] METAJUIOB.

-CnenoBarhb npaBuiiaM 0€30MacHON
paboThl B 1a00paTopuu MpH HC-
MOJIb30BAaHUN XUMHUYECKOH MOCYIbI
U 000py/I0BaHMUSL.

- [Ipon3BOANUTE BBIYHCIICHHUS TIO
XUMHUYECKUM YPaBHEHUSIM.

- Micnonp30BaTh py BBITOTHEHUN
y4eOHBIX 3aJJaHU TEKCThl yueOHHU-
Ka, cpaBoyHble MaTepuaisl (I1e-
PHOAMYECKYIO CUCTEMY XUMUYE-
ckux anemenToB M. 1. Menpaenee-
Ba, TaOJIUIy PACTBOPUMOCTH KH-
CIIOT, OCHOBAHHH U COJIEH B BOJIE,
AIEKTPOXUMUYECKUH PSJl HATIPS-
KEHUW METaJIIOB).

- Micnonp30Bath Ipu BRITOTHEHUN
y4eOHBIX 3aJJaHU} U B TIpOIIecCe
UCCIIEI0BATEIbCKON AEATEIbHOCTH
HAYYHO-TIONYJISIPHYIO JTUTEPATYPY
XMMUYECKOT'0 COIepIKaHusl, CIipa-

1,2,5-8
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BOYHBIE MaTepuaisl, pecypcol 1n-
TEpPHETa XMMUYECKHE CBOMCTBA Me-
TaJIOB.

Tema 8. Bax-
HEHUIIne MeTa-
JIBI M UX COCJIH-
HEHHUS

10

-O0BACHATH 00IITHE 3aKOHOMEPHO-
CTU B U3MEHEHUU CBOMCTB JJIEMEH-
TOB-METAJUIOB B I'PYMNIIAX U UX CO-
€AVHEHUN C YYETOM CTPOCHUS UX
aTOMOB

-XapakTepu3oBaTh (U3NUYECKUE U
XMMHYECKHAE CBOMCTBA ITPOCTHIX
BELIECTB METAVIOB U UX COEAUHE-
HUH (OKCUJIOB, THIPOKCHUJIOB, CO-
JIeii), CriocoObl UX MOTyYeHHUS,
IIPUMEHEHHE U 3HAYCHHE B IPUPO-
JIe U )KU3HU YeJIOBeKa.
-Pacnio3HaBarth ¢ noMoIipro Kaye-
CTBEHHBIX pPEaKLMi HOHBI METAJIOB
(Maraus, aJfOMUHUS, IUHKA, XKelle-
3a, MEJN).

- [InanupoBaTh ¥ OCYIECTBIIATH HA
IIPAKTUKE XUMUYECKUE IKCIIEPHU-
MEHTBI, IPOBOJIUTH HAOJIIOJCHHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yibTaTaM
JKCIIEPUMEHTA.

-CnenoBarh npaBuiiaM 0€30MMacHON
paboThl B 1a00opaTOpuu IpH UC-
I10JIb30BAHUN XMMHUYECKOM MOCY/IbI
1 000pyI0BaHUS.

- [Ipou3BOANTE BBIUKCIIEHMUSI 110
XUMHUYECKUM YPABHEHUSIM.

- BricTpauBath pa3BEpHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha nHdpopmMaluio 13 yueo-
HUKAa U CIPAaBOYHBIX MAaTEPHUAJIOB,
IPaMOTHO UCIOJIb30BaTh U3yUYEH-
HBII OHATUIHBIN arnmapar

Kypca XUMHH.

-Mcnionb30BaTh NpU BBITOJIHEHUN
y4eOHBIX 3aJJaHUi U B IIpoliecce
HCCJIEIOBATENIbCKOM 1eATEeIbHOCTH
HAy4YHO-MIOMYJISIPHYIO JINTEPATYPY
XUMHYECKOI'0 COJIepKaHus, CIpa-
BOYHBIE MaTepHallbl, pecypcsl MH-
TEepHeTa

1,2.5-8

5. Xumusa u
OKpY>Karo-
uas cpena

Tema 9. Bemect-
Ba U MaTepu-
ajIbl B )KU3HU 4e-
JIOBEKa

-XapakTepu3oBaTh poiib XUMUU B
pazIMYHBIX chepax AesITeTbHOCTH
JI0JIeH, OCHOBHBIE BEIIECTBA U Ma-
TEPHUAJIBI, TPUMCHACMBIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

- OOBACHATH yCIOBUS OE3011aCHOTO
MCIIOJIb30BaHUS BEIIECTB U XHMH-

3-5,7,8
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YECKUX PeaKIuii B OBITY.
-AHaNU3UPOBATh U KPUTHUECKU
OLICHUBATh UH(OPMAIIHIO O BIIUS-
HUH [TPOMBILUIEHHOCTH, CEIbCKOTO
XO035ICTBA, TPAHCIIOPTA U Jp. HA
COCTOSIHUE OKpYXKaroIlel cpeibl.
-YMeTh OKa3bIBaTh IIEPBYIO I10-
MOILb IPY XUMHUYECKHUX OKOrax U
OTpaBJICHUSIX.

-IIpuaMMaTh ydacTtue B 00Cyx/ie-
HUM [1PO0JIEM XUMHUECKOH U 3KO-
JIOTUYECKOW HAIIPaBIEHHOCTH, BbI-
CKa3bIBaTh COOCTBEHHYIO MO3ULIUIO
1o mpobaemMe U mpeaaraTb Bo3-
MOJKHBIE ITYTH €€ peleHus

COI''TACOBAHO
[IpoTokoa 3ace1aHust METOTUIECKOTO
O00BEIMHCHUS YUUTEIICH €CTECTBEHHO-
MaTEMaTHYECKOI0 IIUKJIa
ot 26.09.2021 roma Nel
JIroct H.B.

COI'TTACOBAHO

3amecTtuTenb aupekropa no YBP

I'.U.Boasrman

27.08.2021ronma




