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HOACHUTEJIBHAA 3AIIMCKA
Matepuainsl as padboyeil IporpaMMbl COCTABIEHBI HA OCHOBE:

1. 3akoHa 00 oOpa3zoBanuu B Poccuiickoii @enepanuu ot 29.12.2012 r. Ne273-
o3

2. OI'OC OOO (yTBepkeH npukazoM MuHUCTEpCTBA 0Opa30BaHUS U HAYKH
Poccuiickoit @eaeparuu ot 17.12.2010 Ne 1897);

3. IIpumepHoii 0CHOBHOI 00pa30BaTENILHON MPOTrPAMMO OCHOBHOT'O OOIIETO
obpazoBanus ot 08.04.2015 r.

4. ABTOpPCKOI MporpaMMbl OCHOBHOT'O 00111eT0 00pazoBanus no xumuu O.C.

IMabpuensn / — 6- e uzn., crepeorun. — M.: [Ipoda, 2009.

Iean, Ha TOCTHKEHUE KOTOPHIX HAMIPABIICHO U3yUYCHHE XUMHUU B IIKOJIE,
OTpeJIeNIeHbl UCXOS U3 Lieiel o01ero 0opazoBanus, copMyIupOBaHHBIX B
denepaabHOM rOCYJapCTBEHHOM CTaHIapTe 001ero oopa3oBaHus 1
KOHKPETU3UPOBAHbI B OCHOBHOM 00pa30BaTeNbHOM MporpaMMe OCHOBHOTO OOIIETo
00pa3oBaHus MIKOJIBI:

. dbopmupoBaHue y o0yJaronuxcs yMEeHUs BUJIETh U IIOHUMATh IIEHHOCTh

o0pa30oBaHus, 3HAUUMOCTh XMMHUYECKOTO 3HAHUS JIJISl KaXKI0TO YeIOBeKa

HE3aBHCHMO OT €ro MpodhecCUOHANTBHON NeATeTbHOCTH; (OPMYIUPOBATH U

000CHOBBIBaTh COOCTBEHHYIO MMO3UIINIO;

. dbopMupoBaHUE y 00yUaIOUIUXCS IEJIOCTHOTO MPEICTABIICHUS O MUPE U

POJIM XMMHUH B CO3IaHUH COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTUHBI MUPA;

YMEHHS OOBSACHATH OOBEKTHI U MPOIIECCH OKPY KAIOIIEH JEeHCTBUTEILHOCTH -

IIPUPOTHOM, COMATIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEJIbl, UCITOIb3YS IS

ATOr0 XUMUYECKHUE 3HAHUS;

. npuoOpeTeHne 00yJaronMMHCS OMbITa Pa3HOOOPA3HOU JIEITCIIBHOCTH:

pelieHus mpooyieM, IPUHATHS PEIIeHNH, IOMCKa, aHAIu3a U 00paboTKH

nH(pOpMaIi, KOMMYHHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, O€30TaCHOTO
oOpalieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

Jloctmxenue 1ieneit pabodeid mporpaMmMbl 00ECIEYNBACTCS PEIICHUEM
CIEeAYIOIINX 3a4a4:

. dbopMHUpOBaHUE CUCTEMBI XUMUYECKUX 3HAHUA KaK KOMITOHEHTA

€CTECTBEHHOHAYYHOU KapTUHBI MUPA;

. pa3BUTHE TUYHOCTU OOYYAIOLIUXCS, UX UHTEIJIEKTYaJIbHOE U

HPaBCTBEHHOE COBEPIICHCTBOBAaHUE, (DOPMUPOBAHNE Y HUX TyMAaHUCTUICCKUX

OTHONICHHUH W SKOJIOTUUYECKH [IETIECO00PA3HOTO TTOBEACHUS B OBITY M TPYIOBOM

NEeATEeNbHOCTH;

. BbIPAOOTKY MOHUMAaHUsl OOIIECTBEHHOU MOTPEOHOCTH B Pa3BUTUU XUMUH,

a Takke GOpMHUPOBAaHMS OTHOILLICHHS] K XUMHH KaK K BO3MOKHOM 001acTu



Oyaylel MpakTUYECKOH AesITeNIbHOCTH; POPMUPOBAHKE Y 00YUArOIIUXCS
yMEHUM HaOJII0AaTh IPUPOIHBIE SIBIICHUS U BBITIOJHATH ONBITHI, Ta00paTOpPHBIE
paboThI M KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C UCTIOIb30BAaHUEM
U3MEPUTENBHBIX PUOOPOB, MIUPOKO MPUMEHIEMBIX B IPAKTUUECKOM KU3HU;

. MOHUMAaHKUE O0YYAOITUMHUCS OTJIUYMNA HAYUHBIX TaHHBIX OT

HEMpOBEpPEHHON MH(POpMAIINK, IIEHHOCTH HAYKH JJIS YIOBICTBOPECHUS

OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEH YEIIOBEKA;

. dbopMupoBaHuE yMEHHI 0€30MacHOro 0OpalleHus ¢ BeIeCTBAMH,

UCIIOJIb3YEMBIMU B TIOBCETHEBHOM JKU3HHU.

[Iporpamma umeet 6a30BbIi YpOBEHb, paccuuTaHa Ha yyamuxcs 8-9 kinaccos
00111€00pa30BaTeIbHON MIKOJIBI.

MKOY «/[eopuoeckaa OOILl», asnaemcs pecypcHblmM UEHMPOM 8 PAMKAX
peanuszayuu RPAKMUYEcKoll Yacmu npozpammol 0esAmeabHoCmu (hedepanbHoi
CMAXCUPOBOUHOIl NIOUWAOKU nO Hanpaeienuro «/[yxoeno-upascmeennoe
gocnumanue u pazeumue noopacmarouiezo noxonenuny. lloymomy mamepuan
Kax3#c0020 ypoKa noooopau ¢ yuemom cnocoonocmu ooyuanouuxca K
HPABCMEEHHOMY CAMOCOBEPULEHCHIBOBAHUIO.

Hoeu3noit 0annoii npozpammesl aeiaaemca 0yX06HO-HPAGCMEEHHOE
Hanpaenenue: hopmuposanue HpagcMEeHHBIX YY6CME U HPABCH BEHHO-IMUYECKOI
opuenmayuu oemeil, CO30aHUe MOMUBAYUU K COBEPUICHUIO XOPOUIUX ROCMYNKOE U
K OKA3aHuio nomowju okpyscarouum ar0oam. Ilpozpamma 3anamuil exnrouaem
ucmopuro pycckoi u 3apybexcrnoii puzuxu, 602amoii hakmamu, 3HaAKOMCmMeEo ¢
KOmMopbiMu cnocodcmeyen XpucmuanCcKomy 632110y HA eeuju; AHAU3 YUMAm
0YX08HO-HPAGCHIBEHHOI MEMAMUKU 6€TUKUX XUMUKO8; NPAKMUYecKue 3a0auu,
ompaxicarouiue ucmopuyecKue axkmol u paccmompenue IMux aKkmoas ¢ HO3UyUU
HPABCMEEHHBIX OPUCHMUPOG; 3HAKOMCIMEO ¢ duozpagueii eenuxux yuenvix (M.
Jlomonocos, /I. Menoeneee, A. Agozadpo u op.); a maxsice coOepiHcuUm cucmemy
NPAKMUYECKOU 0eAmenbHOCHU NO360AI0W el 6bIPADAMBIEAMb NPAGUILHYIO
MoO0entb nogedeHus.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJBbTATHI

JInuHOCTHBIC PE3yNbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOT'O OOIIIET0 0Opa3oBaHMs
JOCTUTAIOTCS B XOJiIe OOydYeHUs] XMMHHM B €IMHCTBE Yy4eOHOW M BOCHUTATEIbHOU
NESATeIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHUCKUMU COLIMOKYJIBTYPHBIMU
U JIYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TMPUHSITHIMH B OOIIECTBE MpaBWIAMH U
HOpPMAaMH TOBEJICHHUS W CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS, CaMOPa3BUTHUS U
COIMATN3AIINH 00 YyJatOIINXCS.

JInyHoCTHEIE pe3yabTaThI OTPaXKaroT TOTOBHOCTD 00yJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIUN U PaCIIUPEHUE
OITBITA JIEITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTUYECKOTrOo BOCIIUTAHUSA:

IIEHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAyYHOMY HACJICJWI0, TOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKH B JKU3HU
COBPEMEHHOI0 O00IIecTBa, CIMOCOOHOCTH BIAJETh JIOCTOBEPHON HHpOpMaIuen o
MEPEIOBbIX JIOCTHXKEHUSIX W OTKPBITHUSAX MHPOBOM M OTEUECTBEHHON XHMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TpakJ1aHCKOTO BOCTIMTAHUSI:

MPEJCTABJICHUS O COIUAIBHBIX HOPMaX U MpaBWIaX MEKIWYHOCTHBIX OTHOIIIEHUN B
KOJUICKTUBE, KOMMYHHMKATHUBHOM KOMIIETEHTHOCTH B OOIINECTBEHHO IIOJIC3HOM,
y4eOHO-HCCIIeIOBATEILCKOM, TBOPUECKON M APYTUX BUIAX JEATEILHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOW JIESITCIHPHOCTH TPHU  BBIMOJHEHUH Y4YEOHBIX,
MO3HABATEJILHBIX 3aJla4, BBIMOJIHEHUM XHMHYECKUX OSKCICPUMEHTOB, CO3JaHUHU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO U B3aMMOTIOMOIIIU B TIPOLIecCe
9TOW y4eOHOH IeATeIbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IOBEJICHHE M IOCTYIKH
CBOUX TOBAPHUIIECH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MOCJIEICTBUM MTOCTYIIKOB;

3) LEHHOCTHU HAYYHOI'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW peakIluu,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU M COCTABJISAIOIIHME OCHOBY
JUIS TIOHUMAaHMS CYIIHOCTH HAyYHOW KapTHHBI MHpPA, MPEJCTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3X YEJIOBEKA C MPUPOJHOU CPeIoH,
O POJIM XUMHH B MIO3HAHUHU ATUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIC MOTHBBI, HAIPABJICHHBIC HA TIOJIYYCHHE HOBBIX 3HAHUM 10 XUMUU,
HEOOXoauMbIE Il  OOBSCHEHHS  HAOJNIOJaeMbIX  IPOIECCOB W SIBIICHUH,
MO3HABaTEIbHOU, MHGOPMAIIMOHHON U YMTATEIbCKON KYJIbTYPhI, B TOM YHCJI€ HABBIKOB



CaMOCTOSTEJIbHOM paboThl € y4eOHBIMM TEKCTaMH, CIPABOYHOW JIUTEPATYpPOH,
JOCTYIHBIMHU TEXHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YUEHUIO U MMO3HAHUIO, JTF0O03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH
K caM000Opa30BaHuI0, IPOEKTHOM U UCCIIEI0BATEIBCKOMN 1EATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HAINpPaBIECHHOCTH U YPOBHS 00OY4YEeHUS B JaJIbHEHUILIEM;

4) popmMupoBaHUs KyJIbTYPhl 310POBbSI:

OCO3HAHHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 30pOBBIO,
YCTAaHOBKH Ha 3JI0POBBIN 00pa3 *U3HU, OCO3HAHUE TOCIECTBUN U HEMPUITHE BPEIHBIX
npuBblueK (yMoTpeOJieHUsT aJKOroyis, HApKOTHKOB, KYypEHHUs), HEO0O0XO0AMMOCTU
coOI0/IeHus MpaBuil 0€30MacHOCTU MPU OOpaIleHUH ¢ XUMUUYECKUMU BEUIECTBAMU B
OBITY U peabHOU KU3HH;

5) Tpy10BOT'O BOCIIUTAHUS :

MHTEpEC K MPAKTHUYECKOMY H3YUYEHUIO MpoQeccuil U TpyAa pa3IuyHOro poja,
yBaXEHHE K TPYAY M pe3yJibTaTaM TPYIOBOHM JEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
NPUMEHEHHS MPEJAMETHBIX 3HAHUM MO0 XMMHUH, OCO3HAHHBIA BHIOOP MHAMBUAYATHLHOMN
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHon
npodeccuoHaIbHON AESTENBPHOCTH M Pa3BUTHUS HEOOXOIUMBIX YMEHHH, FOTOBHOCTh
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) PKOJIOTMYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK MCTOUHUKY KH3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAaHHUS, IIOHUMAaHHUE IIEHHOCTU 3I0POBOTO M O€301MacHOTO
oOpaza JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3NUECKOMY U
NICUXUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS IMpaBUi 0€30MacHOTO
MOBEICHUSI IPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUAX, YTPOKAIOIIUX 3J0OPOBbIO
1 KM3HMU JIIOCH;

CHIOCOOHOCTH MPUMEHSTh 3HaHUS, IOJy4yaeMble IPU U3YUCHUN XUMUH, JJIS1 PELICHUS
3a7a4, CBA3aHHBIX C OKPYXAKOLIEH IPUPOJHOW CpPEIOW, I IMOBBILICHHS YpPOBHS
HKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHHUS TIJO0AJIBHOTO XapakTepa HKOJIOTUYECKUX
npobsieM U MyTed UX pEIIeHHs IOCPEICTBOM METOJOB XHMMHH, SKOJIOTHYECKOIO
MBIIUICHUS], YMEHHSI PYKOBOACTBOBATHCS UM B TIO3HABATEIILHON, KOMMYHHKATUBHOUN U
COLMAJIBHOM ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeAMETHBIX pe3yIbTaTOB BBIIEISIOT 3HAUUMBbIE IS (POPMHUPOBAHUS
MHUPOBO33pEHUS OOIIEHAayYHbIe MOHATHUS (3aKOH, T€Opus, MPUHLMUII, TUNOTE3a, (aKT,
CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE UCIOJIb3YIOTCSI B €CTECTBEHHO-
HAy4YHbIX y4EOHBIX MpEIMETax U IMO3BOJSAIOT HA OCHOBE 3HAHWM W3 ATUX MPEIMETOB
(opMHUpOBATH NPEACTABICHUE O LIEIOCTHOW HAYYHON KapTHHE MUPA, U YHUBEPCAJIbHbIE



yueOHble neicTBUs (MTO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIE), KOTOPBIE
obOecnieunBaloT (HOPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEILHOMY IUJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUYEOHOU J1eSITEILHOCTH.

[To3HaBaTenbHbIE YHUBEpPCAIIbHBIC YUCOHBIC IEUCTBUS

ba3oBrlie nornueckue AeHUCTBUS:

YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUUYECKOT'O MBIIUICHHUS] MIPU OCBOCHUM 3HAHWIMA:
PacKpbIBaTh CMBIC] XMMHUYECKHX TMOHITHUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JPYTUMHU TOHSATHSIMHU), WCIOIB30BATh TOHSTHS IS
O0OBSICHEHUS OT/ACNIBbHBIX (DaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJacCU(PUKAIIUU XUMUUYECKUX BEIIECTB M XUMHUYECKHX pEeakIuid, yCTaHaBIUBATh
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U MEXJIY OOBEKTaMH U3YUYEHUS, CTPOUTH JIOTHUECKHUE
paccyxaeHusi (MHAYKTUBHBIC, JCAYKTHUBHbBIC, MO aHAJOTHUM), JeJIaTh BBIBOJBI H
3aKJIFOYCHUS

yMEHHE TPUMEHATH B Tpollecce TO3HAHUS TMOHATHS  (IpPEeJAMETHhIE U
MeTarpeIMeTHbIC), CUMBOJIMUYECKUE (3HAKOBBIC) MOJIEIH, HCIIOIb3yeMble B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XUMHUU MOJICJIbHBIC TPEICTABICHUS —
XUMUYECKU 3HaK (CHMBOJI DdJIeMEHTa), XUMHUYeckas QopMyiaa u ypaBHEHUE
XUMUYECKOU PeaKIuy — MPH PEIICHUH Y4eOHO-TI03HABATENIbHBIX 33/1a4, ¢ YIETOM ITHX
MOJICTIbHBIX MPEICTABICHUN BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKHU
U3Y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIICCTB M XUMHYECKHX PEaKIMi, BBISIBISATH
o0IKe 3aKOHOMEPHOCTH, TNPUYMHHO-CIICJICTBEHHBIE CBS3M UM TPOTUBOPEYHUS B
M3y4aeMbIX IIPOIIECCaX U SIBIICHUSX.

baz3oBrle uccienoBaTenbCcKue ICHCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHUS,
a TaKXe B KAYECTBE OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3bI 10 TIPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUMH;

NMPUOOpPETeHHE OIbITa IO IUIAHUPOBAHWIO, OpPTraHW3allMk W  IPOBEJICHHIO
VICHUYCCKHX  JKCIICPUMEHTOB, YMEHHE HaOIomaTh 3a  XOJOM  IIpoIlecca,
CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTaT, (GopMynupoBaTh OO0OOIICHHS U
BBIBOJIbI IO pe3yjbTaTaM MPOBEAEHHOTO ONBITA, MCCIEIOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOW padoTe.

PaGota ¢ uadopmanueii:

YMEHHE BbIOMpPATh, AHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIMIO PA3TIUYHBIX
BHJIOB W (GOpM TNpEACTaBICHHUS, IOJyYaeMyI0 W3 pPa3HBIX HCTOYHUKOB (HAy4IHO-
MOMYJIsipHAsl JTUTEpaTypa XUMHYECKOTO COJEPKaHMs, CIPABOYHBIE TTOCOOHS, PECYPChI
NHTepHeTa), KpUTHYECKHM OILIEHUBATh IPOTUBOPEUMBYIO W  HEJOCTOBEPHYIO
uH(popMaIuio;



YMEHUE TPUMEHATHh pa3IMYHbIE METOJbl M 3alpoChl TMPU TIOHCKE U OTOOpe
MH(pOpMAIINKU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX JJISI BHIMOJHEHUS YUEOHBIX
M TO3HABATENbHBIX 337a4 ONpPENENEHHOrO TUNA, NPUOOPETEHHE OmbITa B OOJACTH
WCIIOIb30BaHUs  MH()POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTMH,  OBJIAJICHUE
KyJbTYpO  aKTUBHOTO  WCIOJb30BaHUS  PA3IMYHBIX  TOMCKOBBIX  CHCTEM,
CaMOCTOSITEJILHO BbIOMpATh ONTHUMAJbHYIO (DOpMYy HpelcTaBiieHUs HHPOpMAIUU U
WUTIOCTPUPOBATH pelllaeMbI€ 3aJ1aul HECTIOKHBIMU CXEMaMHU, JTuarpaMMaMu, JpyruMu
dbopmamu rpaduKu ¥ UX KOMOMHAIUSAMU;

YMEHHE UCTIOIb30BaTh U aHAIM3UPOBATH B Mpoliecce y4eOHON U HCCIIeJ0BATEIbCKOM
NeATeIbHOCTH MH(OPMAILIUIO O BIUSHUHU MPOMBIIUICHHOCTH, CEJIbCKOTO XO03SMCTBA U
TPaHCIOPTa Ha COCTOSTHUE OKPYXKaIoLEel MPUPOTHON CpeIbl.

KoMmmyHHKaTHBHBIE YHUBEpCATLHbBIEC YUeOHBIC ICUCTBUS:

yMEHHs 3a7aBaTh BOINPOCHI (B XoJie AMayiora M (WJid) IUCKYCCHUHU) IO CYIIECTBY
o0cyx1aeMoi TeMbI, POPMYIUPOBATH CBOM MPEI0KEHNSI OTHOCUTEIHHO BBHIOJIHEHUS
MIPEUIOKEHHOW 3a/1a4u;

YMEHUS TPEACTABISATh MOJYyUEHHBIE PE3yJbTaThl MMO3HABATEIILHOM JCATEILHOCTH B
YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JeJaTh MPE3EHTAlMI0 PEe3yJbTaTOB BBITIOJTHEHUS
XUMHYECKOTO 3KCHEepUMeHTa (1abopaToOpHOro OIbITa, JabopaTOpHOM paboOTHI 1O
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOT'O MPOEKTA);

YMEHHUS  y4eOHOro  COTPYJHHUYECTBA CO CBEPCTHHUKAMU B  COBMECTHOM
MO3HABATEIBHON M HCCIEA0BATENbCKON NEATEILHOCTH MPHU PELICHUH BO3HUKAIOUIUX
po0JieM Ha OCHOBE yuéTa OOIIUX MHTEPECOB U COTIaCOBAaHUS MO3UIIUK (00CYKACHUS,
OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIWHAIMS COBMECTHBIX JCHCTBUH,
OTIpeJICICHHE KPUTEPHUEB T10 OLICHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PerynsatvuBHbIe YHUBEpCAIbHBIC yUeOHBIC IEHCTBUS:

YMEHHE CaMOCTOSITEIBHO OMpPENeNsiTh eI JeATeNbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBATh W TMPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTh, BBHIOMPATh Hambosee A(h(PEeKTUBHBIE CIMOCOOBI pelIeHUs YYEOHBIX U
MO3HABATEIbHBIX  3a/Ja4, CaMOCTOSITEJIbHO COCTABJISITh WA  KOPPEKTUPOBATH
MPEIIOKEHHBIA aJITOPUTM AEHCTBUU IIPU BBITOJIHEHUH 33JaHUI C YUYETOM IOITYUCHUS
HOBBIX 3HAaHUN 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUIX, OICHUBATH
COOTBETCTBUE IMOJIYUYEHHOTO pe3ysibTaTa 3asBICHHOU 1I€JIM, YMEHHE HCHOJb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPE/JIaracMble B YCIOBUM 3aJIaHHI.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX PE3yNbTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJNEpIKAHUS,
YCTaHOBJIEHHOTO JJaHHOU (esiepanabHOi pabouel mporpaMmoil, BEIACISIIOT: OCBOCHHbBIE
00y4JarolUMHCsl HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOObI AEHCTBUM, cienuduieckue ais
npeaMeTHON o0nacTu «XUMUs», BUJIBI AESITEIBHOCTH MO MOJIYYEHHUIO HOBOTO 3HAHUS,



€ro MHTEpHpeTaIluu, MPEeoOPa30BAHUIO U MPUMEHEHHUIO B PA3JIUYHBIX YU€OHBIX U HOBBIX
CUTYyalLUSIX.
[IpenmerHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJDKHBI  OTPaKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIHNXCSI YMEHUM:
® PpACKpbBIBaTh CMBICI OCHOBHBIX XWMHWYECKHMX TOHSTHI: aToM, MOJIEKYJa,
XUMHUYECKHI BJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOHAST U HEOJHOPOJHAs), BAJCHTHOCTh, OTHOCUTEIbHAs aTOMHAs H
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XMMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, DJIEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHCJICHUS, XUMHUYECKas peakius, KilacCupUKalusi PpeaKiuid: peakiuu
COCIMHEHUS, PEAKIIMU PA3JI0KEHUsI, PEaKIIUU 3aMEIICHUs, PeaKiuu oOMeHa,
9K30- ¥ DHJIOTEPMUYECKHUE PEAKIINH, TEIJIOBOM d(PdeKT peakiuu, 1apo aToma,
AJICKTPOHHBIN CJIOM aToMa, aTOMHasi OopOUTallb, paguyC aToMa, XUMHUYECKasl
CBSI3b, MOJIIPHAsi W HEMOJIApHAasi KOBAJEHTHAs CBs3b, MOHHAs CBS3b, HOH,
KaTUOH, AaHUOH, pacTBOp, MaccoBasi JoJiss BemiecTBa (MPOLIEHTHAA
KOHIIEHTpAIIMsI) B pAaCTBOPE;
® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHATHI U IPUMEHSTh
AT MOHATHUSA MPU OMUCAHUU BELIECTB U UX MPEBPALLICHUII;
® HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUs (POPMYIT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;
® ONpeNeNsTh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COCAMHECHHSX,
CTETNIEHb OKHMCIICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, MPUHAIIICKHOCTh
BEIIECTB K OINPEACIEHHOMY KJAacCy COCAMHEHMH 10 QopMylaM, BHUT
XUMUYECKOU CBSI3M (KOBAJICHTHAS U MOHHAS) B HEOPTAHUYECKUX COCTMHEHUSX;
e packpeiBaTh cMmbica [lepuomnueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE MEPUOAUYECKONM 3aBUCHMOCTU CBOWCTB
XUMHYECKHX JJIEMEHTOB OT HX IOJOXeHus B llepumommueckon cucreme,
3aKOHOB COXpPaHEHUsT MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;
® ONUCHIBATh U XapaKTEPHU30BaTh Ta0IMUHYI0 hopmy [lepuonnueckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB: pa3nuyaTh MOHATUS «rjaBHas noarpynmna (A-
rpymnmna)» u «nooounas noarpynna (b-rpymnmna)y, manbie 1 OOJIbIINE TEPUOABL,
COOTHOCHTH 00O03HAYeHWs, KOTOphie mMetoTcs B Tabmuie «llepmomnmaeckas
cucremMa xumuueckux diemeHToB J[. . MeHneneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTAaB U 3apsij
saapa, o0Ilee YUCIO AJIEKTPOHOB M PACHPENCNICHUE HUX IO 3JIEKTPOHHBIM
CJOSIM);



KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThl, HEOPraHMYECKHE BEIIECTBa,
XUMHYECKUE PEAKLUH (110 YUCITY U COCTABY YYaCTBYIOIIMX B PEaKI[UU BEILIECTB,
0 TETI0BOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOJTBEpXAas OMUCAHWE NPUMEPAMH MOJIEKYJSPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HX KAaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTHU MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUI B Pa3IUYHBIX
YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOT'0 3JIEMEHTa M0 (hopMyJie COeMHEHUS, MAaCCOBYIO
JI0JTIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

IPUMEHSITh OCHOBHBIE ONEpPAlMd MBICIUTEIBHONU NEATEIbHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, O0000IlIeHne, CUCTEeMaTU3alluI0, KilacCU(UKAIIHIO,
BBISIBICHHE TPUYUHHO-CIICJICTBEHHBIX CBS3€M — [0 W3Y4YCHUS CBOWCTB
BEILECTB U XUMUUYECKUX PEAKLIHI, ECTECTBEHHO-HAYYHbIE METO/IbI ITO3HAHUS —
HAOJIIO/IEHNe, W3MEpEeHue, MOJCIUPOBAaHUE, OSKCHEPUMEHT (peajbHBIi U
MBICJICHHBIN );

CJIeIOBaTh MpPaBWJIAM TMOJB30BAHUSI XUMUUYECKOW MOCYI0M M J1a00paTOPHBIM
o0opyaoBaHMEM, a TakkKe TMpaBwiaM OOpalleHHsl C BeIIeCTBaMHU B
COOTBETCTBHH C MHCTPYKIHUSIMH TIO BBIMOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX
OTIBITOB IO TOJYYEHUIO U COOMPAHHUIO ra3000pa3HBIX BEIIECTB (BOAOPOIA U
KHCJIOpO/ia), MPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHOW MacCOBOM JoJiei
pPacTBOPEHHOIO  BEUIECTBA, IUIAHUPOBATh W  IMPOBOAUTH XUMHUUYECKHE
AKCHEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U KHCIIOT C TOMOILBIO
UHANKATOPOB (JTakmMyc, peHondTaaent, METHIOPAHXK U IPYTHE).

PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUHN AJIIEMEHT,
aTOM, MOJIEKYJla, NOH, KATHOH, AHHOH, IPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATENIBHOCTb, CTEHEHb OKUCIEHHS, XUMHYECKas
peaknus, XUMUYeCcKas CBsI3b, TETUIOBOM 3G (EKT peakiuu, MOJIb, MOJSPHBINA
00BEM, pacTBOp, DJICKTPOIUTHI, HEIIEKTPOIUTHI, IIICKTPOIUTHIECKAS
JTUCCONMAIMSI, PEaKIMd WOHHOTO OOMEHa, KaTajau3aTop, XHUMHYECKOe
paBHOBecue, OOpaTUMble M HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHUE H
BOCCTAHOBJICHHE,  aJIOTponusi,  aM(OTEepHOCTh,  XHUMHUYECKass  CBS3b
(kOBaJIeHTHAs, MOHHAs, MeETaJJIMUecKas), KpHUCTaUIMUecKas peleérka,



KOppO3Hsl METAJUIOB, CIUIABbl, CKOPOCTh XMMHUYECKOW pEaKLUU, IPEIesIbHO
nonyctumas koHuentpanus [I/IK Bemecrsa;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHATH
9TH MOHATHUSA NPU ONUCAHUU BEIECTB U UX NMPEBPALLICHUIL;

UCIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUIsl COCTaBJIEHUsI POPMYII BEILIECTB U
YPAaBHEHUN XMUMUYECKUX PEAKLUN;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCJIEHUS XMUMHYECKHUX DJIEMEHTOB B
COCMHEHUAX  pPA3JIMYHOIO  COCTaBa, [PUHAMIEKHOCTb  BEILIECTB K
onpeIeIEHHOMY KJIAcCy COEIMHEHUN 1Mo (opmyiaMm, BUJ XUMUYECKON CBS3U
(KOBaJICHTHasl, MOHHAs, METa/NIMYeCKas) B HEOPraHUYECKHX COETUHEHUSX,
3aps]l MOHA M0 XUMHUYECKO GopMmylie, XapakTep cpelibl B BOAHBIX pacTBOPaX
HEOPraHMYECKUX COCIMHEHUM, TUIl KPUCTAIUIMYECKOW PEIETKH KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMbIca Ilepuogmueckoro 3akoHa JI. M. Mengeneera wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINKCBHIBAaTh M  XAPAKTEPU30BATH
tabiuunyto ¢opmy Ilepuonnueckoir CUCTEMBbl XUMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHATUS «rJaBHas noarpynna (A-rpynma)» U «o0ouyHas
noarpynna (b-rpynna)», Mansle U OosblIMe NEPUOABI, COOTHOCHUTH
0003HaY€HUs, KOTOPbIE HUMEIOTCS B MEPUOJNYECKON TaOJIMIE, C YUCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB U 3apsi]
A11pa, 00111ee YMCIIO JIEKTPOHOB U PACTIPEAEIICHUE UX 10 AJIEKTPOHHBIM CJI0SIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUM CBOICTB 3JIEMEHTOB M UX
COCAMHEHUN B IIpelelax MajblX IEPUOAOB U TIIABHBIX IOATPYII C Y4ETOM
CTPOEHMS UX aTOMOB;

KJIacCUPUIMPOBATh XUMHUYECKHE HIIEMEHThI, HEOPraHWYECKUE BELIECTBA,
XUMHYECKUE PEAKLINH (110 YUCITY M COCTABY YYaCTBYIOUIUX B PEAKIIMH BELIECTB,
o TerioBoMy 3 @exTy, M0 U3MEHEHUIO CTENEeHEW OKHCIEHUS XUMUYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMHMCHIBATh) OOIIKME U CHEHU(PUYECKHE XUMHYECKHE
CBOMCTBA IPOCTHIX U CJIOKHBIX BEIECTB, IIOATBEPKAasl ONIUCAHUE IIPUMEPAMHU
MOJIEKYJSIDHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
pEeaKLHnii;

COCTaBJIATh YPABHEHHUS DJIEKTPOIUTUUECKON JUCCOLMALUNA KUCIIOT, IIEeJI0YEN U
COJICH, MOJHBIE W COKpAalIEHHBIC YpPaBHEHHs pPEAKLUUHA HOHHOTO OOMEHa,
YPaBHEHHUs PEAKLAN, IOATBEPKAAIOINX CYIIECTBOBAHNE NEHETUYECKON CBA3HU
MEK/ly BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTIO OajlaHCa ITUX PeaKUuid;



MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TIPOTEKAaHUS XMMHUYECKHX MPEBpPAlICHUH B  pa3IUYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHTEIHHYIO MOJEKYISIPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JI0JII0 XUMUYECKOT'0 3IeMEHTa 110 (GopMyIie COeAUHEHUS], MACCOBYIO
JIOJIIO BELIECTBA B paCTBOPE, IPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON
peaxImmy;

COOMIOIaTh TMpaBWiIa TOJIB30BAHUS XUMHYECKOW IMOCYI0W M J1ab0paTOPHBIM
o0opyI0BaHUEM, a TaK)KE MpaBUiIa 0OpaIleHus C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIHMSIMH TIO BBIMOJHCHHUIO JIAOOPATOPHBIX XUMHUYECKHX OIMBITOB TIO
HOJTYYEHHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB (AMMMAKa U YTJIEKUCIIOTO
rasa);

NPOBOJIUTH PEAKINHU, TOATBEPKIAIONINE KaYeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: pACMO3HABATh ONBITHBIM NYTEM XJIOPHI-, OpPOMHUI-, HOIHJI-,
kapOboHat-, ¢docdar-, cuaukKar-, cyiabdar-, TUIPOKCHA-UOHBI, KATHOHBI
AaMMOHHS ¥ WOHBI HW3YYEHHBIX METaJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEPAIMH MBICIUTEIBFHON JEATENbHOCTH — aHAIHU3 U
CHHTE3, CpaBHEHHE, 000OIIeHNe, CHCTEMAaTU3aINI0, BBISBICHUE MPHUYUHHO-
CIIEZICTBEHHBIX CBSI3€il — IJIs1 M3y4eHHsS CBOWCTB BEIIECTB U XHUMHUYECKHX
peakinuid, ecTeCTBEHHO-Hay4YHble METOAbl IMO3HAaHWS — HaOJIoAeHue,
MU3MEpEeHNe, MOJICIUPOBAHHIE, SKCIIEPUMEHT (pealbHbI M MBICIICHHBIN ).



COIEPKXAHUE IMNPOI'PAMMBbI
8 kiacc (68 4)
BBEJEHUE

[Ipeamer xumun. MeTonbl TO3HAHMS B XUMHUM: HAOJIOACHUE, DKCICPUMEHT,
MojienupoBaHue. VMCTOUHMKM XUMHUYECKOM WH(OpMaluM, €€ MOJydeHHe, aHalIu3 U
MpeCTaBIeHUE €ro pe3yiabTaToB. [loHsATHE 0 XUMHUYECKOM 3JeMeHTe U Gopmax ero
CYILIECTBOBAHUSI: CBOOOIHBIX aTOMAaX, MPOCTHIX U CJIOXKHBIX BelecTBax. [IpeBpamieHus
BemecTB. OTMune XUMHUYECKUX peakiuid oT (puznueckux siBjaeHuid. Poib Xxumuu B
KU3HM 4YenoBeka. Xemodwmus u xemodoobus. KpaTkue cBeneHHs U3 HCTOPUU
BO3HUKHOBEHUS W Pa3BUTUA XUMHUH. POJIb OTEUECTBEHHBIX YUE€HBIX B CTAHOBJICHUH
XUMHYEeCKOM Hayku — pabotsl M. B. JlomonocoBa, A.M. bytnepoma, /. W.
MengeneeBa. XuUMHUUYECKass CHUMBOJMKA. 3HAKU XUMHUYECKHX DJJIEMEHTOB W
IPOUCXOXKACHUE UX Ha3BaHW. Xumudeckue Gopmyibl. UHIEKCH 1 KOADPUITUCHTHI.
OTHOCHUTENBHBIE aTOMHAsI U MOJIEKYJIsipHasi Macchl. [IpoBeieHne pacueToB MacCOBOM
JIOJIU XUMUYECKOTO AJIEMEHTa B BEIIECTBE Ha OCHOBE ero (gopmyrsl. Ileproanueckas
cucreMa xumuueckux sneMenToB [l. 1. Menpaeneesa, ee CTpyKTypa: Majbie U OOJIbIIIHE
NEePUOJIbl, TPYNIBI U MOArpymmbl. [lepuoandeckasl cuctemMa Kak CIipaBOYHOE MOcoOue
IUTS1 TIOJTYYEHUS CBEICHUN O XUMUYECKHUX 3JIEMEHTAX.

Jlemoncmpayuu.  Mopgenu  (mmapocrepxkHeBble U Ctroapra—bpurieba)
Pa3JIMYHBIX MPOCTHIX M CIOKHBIX BeHIECTB. KOJUIEKUUsS CTEKISTHHOM XMMHUYECKOU
nocyapl. Komnekuuss marepuanoB W U3AEIUMNA W3 HUX HAa OCHOBE alllOMUHUS. 4.
B3aumoneiictBre Mpamopa ¢ KUCJIOTOM U IOMYTHEHUE U3BECTKOBOW BOJBI.

Jlabopamopnvie onvimsi. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTAUTMUYECKUX
BEIIECTB M pacTBOpoB. 2. CpaBHEHHE CKOPOCTH HCIAPEHUS BOIbI, OJEKOJOHA M
ATUJIOBOTO CIUPTA ¢ (GHIBTPOBAIILHOM Oymary.

IIpaxmuueckaa paboma Nel. 3HaKOMCTBO C J1aOOPAaTOPHBIM OOOPYIOBAHHUEM.
[IpaBuna TexHuku 0€30MACHOCTH IPHU PadOTE B XUMUUYECKOM KaOUHETE.

ATOMBI XUMHNYECKUX 2JIEMEHTOB

ATomMBl Kak ¢opMa CyIIECTBOBAaHUS XHMHUYECKHX dJIeMEHTOB. (OCHOBHBIE
CBEJICHHS O CTPOEHUHU aTOMOB. [[0Ka3aTeabCTBa CIOAKHOCTU CTPOCHUSI aTOMOB. OTIBITHI
Pesepdopna. [lnanerapHast MoielIb CTPOSHUS aTOMA.

CoctaB aTOMHBIX SiIep: MPOTOHBI, HEUTpOHBI. OTHOCUTEIbHAs AaTOMHasi Macca.
B3anmoCBs3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIBHAS AaTOMHASI MACCay.
N3meHeHne uwuciia MpPOTOHOB B sIApE aroMa —OOpa30BaHHE HOBBIX XUMHUYECKUX
A1eMEHTOB. 3MeHeHue unciia HEUTPOHOB B SiApe aroMa —OoO0pa30BaHUE M30TOIOB.
CoBpeMEHHOE OIPEIEIICHUE TMOHATUA «XUMHUYECKHU 3JeMeHT». HM30Tombl Kak
Pa3sHOBHUIHOCTH aTOMOB OJTHOTO XMMHYECKOT'0O 3JIEMEHTA.



DnekTpoHbl. CTPOEHUE 3IEKTPOHHBIX YPOBHEN aTOMOB XUMHYECKHUX AJIEMEHTOB MaJIbIX
niepuo1oB. [IoHsATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YpPOBHE.
Ilepuognueckas cucreMa XuMmudeckux diaemeHToB JI. 1. Menneneesa u crpoeHue
aTOMOB — (DU3UUYECKUN CMBICT TIOPSJIKOBOTO HOMEpa AJIEMEHTa, HOMEpa TPYIIIIHI,
HOMepa nepuojaa. M3MeHeHHe unciia 3JIEKTPOHOB HAa BHEUIHEM JJIEKTPOHHOM YPOBHE
aToMa XMMHUYECKOro 3JIEMEHTa — 00pa30BaHUE IMOJOKUTEIBHBIX U OTPUILIATEIBHBIX
1nOoHOB. MoHbI, 00pa30BaHHbIC aTOMaMU METAJIIIOB U HeMeTasuIoB. [I[puYnHbI H3MEHEeHUs
METaJUTMYECKUX M HeMETATMYECKUX CBOMCTB B Mepuojaax u rpymmax. O6pa3zoBaHue
OMHAPHBIX COSTUHECHUM.
[Tonsitue 06 MOHHO# cBsA3U. CXxeMbl 00pa30BaHUsI HOHHOM CBSI3H.
B3aunmopelicTBue aToMOB SJIEMEHTOB-HEMETAIJIOB MEXIYy c000M — o00pa3oBaHHE
JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBaneHTHass HemoJispHash XUMUYECKas
CBSI3b. DJICKTPOHHBIC U CTPYKTYpHBIE (opMyJiibl. B3anmoneicTBre aToMOB HEMETAIIIIOB
Mexay coboii —  oOpa3oBaHMe  OMHApHBIX  COEAMHEHUN  HEMETAJIOB.
DneKTpooTpuaTebHOCTh. KoBasieHTHAas mossipHasi cBsi3b. [IOHATHE O BaJE€HTHOCTH
KaK CBOMCTBE aTOMOB O0Opa3oBBIBATh KOBAJICHTHBIC XUMHYECKUE CBsI3U. CocTaBlieHHE
dbopmyn OMHAPHBIX COCAMHEHWM IO BaJEHTHOCTH. HaxokIeHHe BaJICHTHOCTH IO
dbopmysie GUHAPHOTO COSAUHEHUS.
B3aumoneiicTBie aTOMOB METaUIOB MEXIy co00i — 00pa3oBaHME METaJUIMUYECKHX
KpuctauioB. [ToHsTHE 0 METaIIM4YEeCKON CBSI3H.

Lemoncmpayuu. Mojenu aToMOB XUMHUYECKMX 3JeMeHTOB. llepuonnueckas
cucreMa XuMuaeckux temeHToB J1. M. Menpeneesa (paznudaabie GOPMBI).

Jlabopamopnvie  onvimwi. 1.  MongenupoBaHue — NpUHIOWNA  JACHCTBHS
CKaHHUPYIOIIET0 MHUKpockoma. 2. M3roTtoBineHune wMojeneld MOJEKYNT OWHApPHBIX
coenuHeHui. 3. M3roToBieHne MOIeI, WUTFOCTPUPYIOIICH CBOMCTBA METAILTHYECKOM
CBSI3U.

Koumponvuas paboma Nel. «Hauanvrvle nonamus xumuuy
IHPOCTBIE BEHIECTBA

[TonoxeHnne meramnoB U HeMeTaLIOB B [lepuoanyeckoil cucteme XUMHUYECKUX
anemenToB [I. 1. MenneneeBa. BaxkHelie mpocThie BellecTBa — METalIbl (3KeJe30,
QTIOMUHUM, KaJbllUM, MarHuii, HaTpuii, kanui). OOmme ¢Gu3UYeCKue CBOMCTBA
MeTaJJIOB. BakHelilllne MpOCThie BEIIECTBa-HEMETAIbl, 00pa30BaHHbBIE aTOMaMu
KHCIIOpOAa, BOAOPONAa, a3oTa, cepbl, ¢ocdopa, yriaepoma. ModeKylbl MPOCTHIX
BEILIECTB-HEMETAJUIOB — BOJIOPOJIa, KHUCIOPOJA, a30Ta, rajioreHoB. OTHOCHUTENbHAsS
MoJieKyJisipHasi macca. CrlocoOOHOCTh aTOMOB XHUMHUYECKHUX JIEMEHTOB K 00pa30BaHUIO
HECKOJIbKMX TMPOCTBIX BEIIECTB — aUIOTpPONus. AJIOTpONHbIe MOAUDUKAIUU
Kuciopoaa, gpocdopa, onoa. MeTaimnueckue 1 HEMETATUYECKUE CBOMCTBA MPOCTHIX
BemecTB. OTHOCUTEIBHOCTD 3TOI0 MOHSTHS.



Yucno ABoragpo. KonuuectBo Bemectsa. Monb. Monsipaast macca. Mossipablii 00beM
razoo0pas3Hbix BemlecTB. KpaTHble €AUMHUIIBI U3MEPEHUS KOJWYECTBA BEIIECTBA —
MWJUIAMOJIb W KHWJIOMOJIb, MWJUIMMOJIApHAs M KWUJIOMOJISIPHAsT MAacChl BENIECTBA,
MUUTUMOJISIPHBIA M KUJIOMOJISIPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCnosib30BaHUEM MOHATUNA «KOJMYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM Ta30BY», «UUCI0 ABOTaapO».

Jlemoncmpayuu. Tlonydenue ozona. OOGpasibl 6€JI0r0 U Ceporo 0JIoBa, OEI0To U
kpacHoro ¢dochopa. Hekoropeie MeTaibl U HEMETAUIBI ¢ KOJIMYECTBOM BellecTBa 1
MOJIb. MOJISIpHBII 00BEM Ta3000pa3HbIX BEIECTB.

Jlabopamopnvie onvimul. 1. O3HaKOMJIEHHE C KOJJIEKIIMEW METauioB. 2.
O3HakoMJIEHHE C KOJJIEKIIUENH HEMETAJLIIOB.

IIpaxmuueckasa paboma Ne3. MoaenrpoBaHue MPOCTHIX U CIOKHBIX BEILIECTB.
COEJUHEHUA XUMHNYECKUX DJIEMEHTOB

Crenenbp okxucienusi. CpaBHEHHE CTENEHM OKHUCICHUSI W BaJCHTHOCTH.
OmpenenieHue CTEMEHM OKHUCJICHHS JJIEMEHTOB B OMHApHBIX COCAMHEHUSX.
Cocrasniennie ¢hopmys1 OMHAPHBIX COCTUHEHUH, OOIINIA cTOCO0 UX Ha3BaHUI.
bunapHbie coelMHEHNUS METAJIOB U HEMETAJIOB: OKCUJIbI, XJIOPUIBI, CYIbPUABI U TIP.
CocraBnenne ux (opmyn. buHapHble COeIMHEHHS] HEMETAIJIOB: OKCHUIBI, JIETy4ue
BOJOPOAHBIE COEOUHEHHMs, UX COCTAaB U Ha3BaHuA. [IpeactaBurenn OKCHUIOB: BOAA,
YIJIEKUCHBbIA Ta3, HerameHas Wu3BecTh. lIpeacTtaBuUTeNW JETy4HX BOJOPOJIHBIX
COEIMHEHUI: XJIOPOBOJOPO] U aMMHUAK.

OcHoBaHMs, HX COCTaB M Ha3BaHUsA. PacTBOpUMOCTb OCHOBaHHMII B BOJIE.
[IpencraButenu Imienodeit: TUAPOKCUALI HATpHs, Kaius W Kaublnusa. I[lonstue o0
UHIMKATOPaX U KaU€CTBEHHBIX PEAKIUAX.

Kucnotsl, ux cocraB u HazBanusa. Knaccudukarus kucnoT. [IpeacrtaButenn KUCIOT:
cepHasi, cosisiHasl, a3oTHas. [loHsaTue o mkane kucaoTHocTH (mkana pH). M3menenue
OKpacKH UHANKATOPOB.

Conu Kak Mpou3BOJAHBIE KUCIOT U OCHOBAHUH, UX COCTaB U Ha3BaHUsA. PacTBOpUMOCTh
coneit B Bozie. [IpencraBurenu comneit: ximopua HaTpus, KapooHaT U ¢ocdaT KaabIusl.
Amop(dHBIE U KPUCTATUTMYECKHE BEIIECTBA.

MexXMoneKkynsipHble  B3aUMOJCUCTBHS.  THIBI  KPUCTAIUIMYECKHX  PEIIETOK.
3aBUCHUMOCTb CBOMCTB BEILIECTB OT TUMOB KPUCTAIITIMYECKUX PELIETOK.

UYucteie BemecTBa U cMecH. [Ipumephl KUAKUX, TBEPIBIX U Ta3000pa3HBIX CMECEH.
CaoiicTBa 4MCTBIX BemlectB W cmeceid. Mx coctaB. MaccoBass u oObemHasi A0JU
KOMIIOHEHTa cMecH. PacueTsl, CBSI3aHHBIE C UCTIOIB30BAHUEM MOHSTHS «JI0JISD».

Jlemoncmpayuu. OOpa3ubl OKCHAOB, KHCIOT, OCHOBAHMH M cojied. Mojenu
KPUCTAJDTMYECKUX PEIIETOK XJIOpHUaa HaTpus, anmasa, okcuaa yriaepoaa (IV).
KucnotHo-1ienounble MHAUKATOPHI, U3MEHEHUE UX OKPACKHM B PA3JIMYHBIX Cpeaax.



YHuUBepCcalbHBIN HHAUKATOP U U3MEHEHUE €r0 OKpPacKu B pa3nuuHbIX cpeaax. [lkama
pH.

Jlabopamopnvie onvimur. 1. O3HaKOMJIEHHE C KOJUIEKUMEH OKCHUIOB. 2.
O3HakoMiieHHe co cBoMcTBamMu amMuaka. 3. KauecTBeHHast peakiusi Ha YIJICKUCIIbIN
ra3. 4. Onpenenenue pH pacTBOpoB KUCIOTHI, 11€JI0YH U Bojbl. 5.0mnpenenenue pH
JUMOHHOI'O U SI0JIOYHOTO COKOB Ha cpese IMoJoB. 6. O3HakoMIIEHHE C KOJUIEKUUEH
coyieit. 7. O3HaKOMJICHHE C KOJUICKIIMEH BEIIECTB C pa3HbIM TUIIOM KPHUCTALTMYECKOM
pemetku. M3rotoBieHue mojene KpuUCTaIMYECKUX pereTok. 8. O3HaKOMIICHHE C
00pasIoM TopHOI OPOIBI.

lIpakxmuueckas paboma Ne2. CiocoObl pa3eneHus: CMeceil.

Konmponvnas paboma Ne 2. Baxuelinue NpeACTaBUTEIIM HEOPTaHUYECKUX
BEILIECTB.

N3MEHEHUSA ITPOUCXOJSAIINE C BEHIECTBAMHU

[ToHsTHE ABIEHUM, CBA3aHHBIX C U3MEHEHUSIMU, TTPOUCXOISIIIIUMHU C BEILIECTBOM.
SBneHus, CBA3aHHBIE C M3MEHEHHEM KPHUCTAIIMYECKOIO0 CTPOEHHUS BEIIECTBA IpHU
MOCTOSTHHOM €ro cocTaBe, — (u3n4ecKue siBjieHus. OU3nvecKue SBJICHUS B XUMUMU:
TUCTUJUISIIAS, KPUCTAJUIM3AIIMs, BRITTApUBAHUE U BO3TOHKA BENIECTB, GUILTPOBAHUE U
HeHTpUuQyrupoBaHue.

SIBneHus, CBsI3aHHBIE C U3MEHEHHWEM COCTaBa BEIIECTBA, — XHUMUYECKHE PEaKIUU.
[Ipu3Haku u ycioBUs MPOTEKAHUS XUMUYECKUX peaklnii. Briienenne TenaoTsl U cBeTa
—peakuuu ropenud. [loustue 06 7K30- U SHAOTEPMUUYECKUX PEAKIIUSAX.

3aKOH COXpaHEHUS! MACChl BEUIECTB. XUMUYECKUE YPAaBHEHUS. 3HAUCHHE UHIEKCOB U
ko3¢ dunrentoB. CocTaBieHNEe YPABHEHUN XUMUYECKUX PEAKIUH.

Pacuersl o XUMHUYECKUM ypaBHEHUSIM. PernieHue 3aj1ay Ha HaXO0KJI€HHE KOJIMYECTBA,
Macchl WM 00beMa MPOIYKTa PEaKIMU M0 KOJIMYECTBY, MAaCCe WIH 00bEMY HCXOIHOTO
BeIECTBA. PacyeThl C UCIOIB30BAHUEM MOHSITHUS «I0Js», KOrJa UCXOIHOE BEIIECTBO
JlaHO B BHUJI€ PACTBOpaA C 3aJaHHOM MACCOBOW J0JIEH PAacCTBOPEHHOTO BEIECTBA WIIH
COAEPKUT ONPEACICHHYIO JOJIIO IPUMECEH.

Peakuum pasnoxenus. llpeacraBieHue O CKOPOCTH XUMHUYECKHX PEaKIUU.
Karanuszatopel.  ®epmentsl.  Peakumm  coenunenus.  Karamutuueckne  u
HEKaTAIUTUYECKUE pEaKUHuH, oOpaTUMble UM HEOoOpaThuMmble peakuuu. Peakiuu
3aMelleHus1. P akTUBHOCTH METaIJIOB, €r0 MCIOJIb30BAaHUE ISl MMPOTHO3UPOBAHUSA
BO3MOXHOCTH NPOTEKAHUS PEAKIHM MEXJIy METAUIAMU W KUCIOTaMH, PEaKIUil
BBITECHEHHS OJTHUX METAJUIOB M3 PACTBOPOB MX COJIEW IPYrMMHU MeTajulamu. Peakuun
oOMeHna. Peaknnu HeiTpanu3anuu. Y cIOBUS IPOTEKAHUS PEAKITUH 0OMEHA B pacTBOpax
J10 KOHIIA.

Turbl XUMUYECKUX pEaKIUid Ha MPUMEPE CBOWCTB BOMBIL. Peakuus pa3imoxeHus —
AJEKTPOJIN3 BOJBlL. Peakuum coeIWHEHUs —B3aUMOJCKUCTBHME BOJABI C OKCHIIAMH



METAJVIOB U HEMETAJJIOB. Y CJIOBUE B3AMMOJICHCTBUSI OKCHIOB METAJIJIOB U HEMETAILIIOB
¢ Bogou. Ilonsatue «ruapoxcuap». Peakunm 3aMenieHuss —B3auMOJEUCTBUE BOJIBI C
MeTtaiiamu. Peakunu oOMeHa —TUIPOJIN3 BEIIECTB.

Jlemoncmpayuu. Tlpumepsl pu3nueckux sSBJICHUN: a) TIaBieHne napaduna; 0)
BO3FOHKA MOJAa WU OEH30MHON KHUCIIOTHI, B) pPAaCTBOPEHHE OKpPAICHHBIX COJICH; T)
muddy3us OYMIUCTBIX BEIIECTB € TOpslield JTaMIo4yku HakanupaHus. [Ipumepsl
XUMUYECKUX SIBJICHUN: a) ropeHue Maruusi, ¢ocdopa; 0) B3aUMOJCHCTBUE COJISTHOM
KHUCIIOTBI C MpPamMoOpoM WWIM MeJioM; B) mnonydeHue rtuapokcuaa meau (II); r)
pPacTBOPEHHUE MOJYYEHHOTO TUAPOKCHIA B KUCIOTaX; 1) B3aUMOJICUCTBUE OKCUJIa MEU
(IT) ¢ cepHO¥l KHUCIOTOM MpPU HArpeBaHWH; €) Pa3JOKCHHE TMEepMaHTaHaTa Kallus; )
pasyioKeHue NepoKcuIa
BOJOpOJa C MOMOIIBI0 TUOKCHA MapraHiia U KaTanasbl KapTodess WId MOPKOBH; 3)
B3aUMOJICHCTBHE pa30aBIECHHBIX KUCIOT C METaJUIaMHU.

Jlabopamopnvie onvimsr 1. TlpokanuBanue Meau B IJIAMEHH CIUPTOBKHU. 2.
3amernienue Meau B pactBope xiopuaa meau (II) sxenezom.

Konmponvuas paboma Ne 3. OCHOBHBIE KJIaCChl HEOPTaHMUECKUX COCTUHEHUN
PACTBOPEHHME. PACTBOPHI. CBOMCTBA PACTBOPOB
IJEKTPOJINTOB.

PactBopenmne kak Quinko-xumuyeckuii mnporecc. [loHstTue o rTuUgpaTax u
Kpucramuioruapatax. PactBopumocts. KpuBble pacTBOpUMOCTH KaKk  MOJEIb
3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BELIECTB OT TeMIieparypbl. HacbllieHHEbIE,
HEHACBHIIIEHHBIE U MEPECHIIEHHBIE PACTBOPHL. 3HAYEHUE PACTBOPOB [JIsI MPUPOIbI U
CEJIbCKOT'O XO35IMCTBA.

[TorsiTue 00 ANEKTPONUTHUECKOW NUCCOIUALUU. DJNEKTPOIUTHl U HEIIEKTPOJIHTHI.
MexaHu3M JuccOUUalnil 3JIEKTPOJIUTOB C Pa3IMYHbBIM XapakTepoM cBsi3U. CTeneHb
AIEKTPOTUTHYECKON nuccoruanui. CUIbHBIE U CIIa0bIe SJIEKTPOIUTHI.

OCHOBHbBIE TIOJIOKEHUSI TEOPUU  DIIEKTPOJUTHYECKOW auccouuanuu. VoHHbIE
ypaBHEeHUS peakiuil. Peakuun oOMeHa, HayIme 10 KOHIA.

Krnaccuduxkarus noHOB U UX CBOMCTBA.

Kucnotsl, ux kmaccudukanus. Jucconmamnus KHCIOT U UX CBOMCTBA B CBETE TCOPUH
AIEKTPOJUTHYECKON HCCONMAaU. MOJEKYJISPHbIE U MOHHBIC YPABHEHUS PEAKIIMMU.
B3aumojelicTBue KUCIOT C METAIaMU. JJIEKTPOXUMHUYECKUH psSJ HANPSKEHUI
METaJUIOB. B3auMoelicTBHE KUCIOT C OKCHUJIAMU METAIJIOB. B3anMOIeNCTBUE KUCIIOT
C OCHOBAHMSIMM — pe€aKlus HeUTpanu3auuv. B3anMoIenuCTBUE KHUCIOT C COJSIMH.
Hcnonp3oBanue TabauIbl pACTBOPUMOCTHU ISl XapAKTEPUCTUKU XUMHUUECKUX CBOWMCTB
KHUCJIOT.

OcHoBanus, ux kinaccuukanus. Juccoumanusi OCHOBaHUM M UX CBOWCTBA B CBETE
TEOPHUU DJICKTPOJUTUUYECKOW AUCCOIMaui. B3anMoeicTBue OCHOBAHUM C COJISIMM.



Hcnons3oBanue TabauIbl paCTBOPUMOCTH JIJISl XapaKTePUCTUKHA XUMUYECKHUX CBOMCTB
OCHOBaHMN. B3anMoaencTBHE 1IEI04YeH ¢ OKCUIAaMHU HEMETAJIOB.

Counu, ux Iucconuanys ¥ CBOMCTBA B CBETE TEOPUHU AIEKTPOIUTUUECKOUN TUCCOIUALINH.
B3aumopneiictBue coneil ¢ MeTamiaMu, 0COOCHHOCTH 3TUX peakuuid. Bzanmonencraue
coieit ¢ comsamu. Hcmonp3oBaHue TaONMIIBI PACTBOPUMOCTH [IJIsi XapaKTEPUCTUKHU
XUMHYECKHUX CBOMCTB COJICH.

O0600611eHNe CBeIeHN 00 OKCHIax, UX KiIacCU(UKAIIUA U CBOMCTBAX.

I'enetndeckue psapl MeTallla U HEMETAJUIAa. ['eHeTuYeckas CBsI3b MEXAY Kilaccamu
HEOPraHWYECKUX BEIIECTB.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OrnpenienieHue CcTeNeHe OKUCICHHS ISl SJIEMEHTOB, 00Pa3yIoIIUX BEIIECTBAa Pa3HBIX
KjaccoB. Peakiiuu MOHHOrO 0OOMEHA U OKHCIUTEIhbHO-BOCCTAHOBHUTEIHHBIE PEAKIUU.
OxucnuTenb W BOCCTAHOBUTEIL, OKHMCIICHHME U BoccTaHoBieHue. (CocTaBiaeHHE
YpaBHEHUN OKUCIMTEILHO-BOCCTAHOBUTENBHBIX PEAKIMA METOJO0M 3JIEKTPOHHOIO
Oaianca.

CgolicTBa MPOCTHIX BEIIECTB —METAJIOB U HEMETAJIOB, KUCJIOT U COJIEd B CBETE
OKUCJIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Jlemoncmpayuu. VictibiTaHUE BEIIECTB U KX PACTBOPOB Ha AJIEKTPONPOBOJHOCTD.
3aBUCUMOCTD JIEKTPOINPOBOIHOCTH YKCYCHOM KUCJIOTHI OT KOHIIEHTpaluu. [[BrkeHue
OKpaIlleHHBIX HOHOB B 3JICKTPUUYECKOM MoJie. B3anmoaelicTBue IuHKa ¢ Cepoi, COMTHOM
kucioroit, xmopuaom wmeau (II). T'openme marnus. B3aumoneiicTBue XJIOpHOH U
CEpOBOJIOPOIHOM BOJIBI.

Jlabopamopnvie onvimer 1. B3aumopaelcTBHE pacTBOPOB XJIOpHAA HATPHUS H
HUTpaTa cepedpa. 2. [lomydeHre HEpaCTBOPUMOTO THIPOKCH/IA M B3AUMOJICHCTBHE €T0
¢ KucioraMu. 3. BzaumogeiicTBre KUCIOT ¢ OCHOBaHUAMHU. 4. B3zaumoieiicTBie KUCIOT
C OKCHIaMU MeTauIoB. 5. B3zaumoieictBie KuciaoT ¢ MmetayuiaMu. 6. Bzanmoneicteue
KHACJIOT ¢ COJAMH. /. BzamMopeicTBue mienodyeil ¢ kuciaoraMu. 8. BzammopeiicTsue
mieJiouer ¢ okcuaaMu HeMmeTawioB. 9. BzammopericTBue mienmouer ¢ comsmu. 10.
[lonyueHnne u cBOMCTBA HEPACTBOPUMBIX OCHOBaHMUH. 11. B3anmoneiicTBrEe OCHOBHBIX
OKCHJOB C KuciiotamM. 12. B3aummonelicTBHE OCHOBHBIX OKCHAOB ¢ Bogoi. 13.
BzanmopeiicTBHE KHCIOTHBIX OKCUIOB ¢ IeioyaMu. 14. BanmoaeiicTBHE KHCIOTHBIX
oKkcua0B ¢ Bojou. 15. BzaumoneiictBue cojieii ¢ kucioramu. 16. B3ammopelicTBre
coJieit ¢ memouamu. 17. BaumogeiicTBrE CONCH C COJISIMM.

18. BzaumoeiicTBre pacTBOPOB COJICH C
METaJIaMH.

llpaxmuueckas paboma Ne 4. PacTBOPUMOCTH BEIIECTB B BOJIE.

Ilpaxmuueckas paboma Ne 5. IIpurotoBieHue pacTBOPOB COJICH C UX 3aJaHHOU
MacCOBOM JIOJICH.



lIpakmuueckas paboma Ne 6. PenieHue 3KCIIEPUMEHTANIBHBIX 33/1a4.
9 kaacc (68 4)

BBEJAEHHE. OBIIIAA XAPAKTEPUCTUKA XUMHNYECKUX
3JIEMEHTOB U XUMHWUYECKHUX PEAKIIUHI. MIEPEOJIUYECKH
3AKOH

XapakTepucTuKa 3JEMEHTa MO €ero mnojoxeHutro B Ilepuoguueckoid cucreme
xumudeckux 3neMeHToB 1. . Menneneea. CBoOMCTBA OKCHUIOB, KUCJIOT, OCHOBAaHUI U
coJiel B CBETE TEOPUU DJIEKTPOJUTHUYECKOM JIMCCOLMAIIMM W  OKHUCJICHUS-
BOCCTAHOBJICHHS.

[TonsiTue o nmepexoHbIX dyieMeHTax. AMMOTepHOCTh. ['eHeTHYECKHit psiji MEPEXOHOTO
3JIEMEHTA.

[lepuonnueckuit 3akoH u llepuoguueckas cucrema xumuyeckux syemeHToB /[l. .
Menpeieena.

XUMHYECKass OpraHu3alus >KUBOM M HEKHUBOW MPUPOJbl. XUMHUYECKHM COCTaB sapa,
MAaHTUH W 3€MHOM KOpPbl. XMMHUYECKHE DJIEMEHTHI B KJIETKAX >KUBBIX OPraHU3MOB.
Makpo- 1 MUKPO3JIEMEHTBHI.

O6o0meHre cBeACHUH O XUMHYECKUX peaknusx. Kiaccudukamus XUMHYECKUX
peaKIuii 1Mo pa3IMYHBIM TPU3HAKAM: «IHCIIO M COCTAB PEarupyoIuX U 00pa3yroImxcs
BEIIIECTB», «TETUIOBOM A(eKT», «HAIpaBICHHUE», «M3MECHEHUE CTEIEHEH OKHCIICHUS
AJIEMEHTOB, O00pa3yIONIMX pPEarupyrolnue BeIIecTBay, «(aza», «HUCIOIb30BaHUE
KaTanu3atopay. [IoHATHE 0 CKOPOCTH XUMUUYECKOU peakiunu. DakTopsl, BIUSIONIAE HA
CKOPOCTh XUMH4YEeCKHX peakumid. Kartammzaropel u katanmm3. HHrUOUTOpHIL.
AHTHOKCUIAHTEL.

Jlemoncmpayuu. Paznmuunpie Gopmbl Tabmmnsl J. YMI. MenneneeBa. Mopaenu
aTOMOB AJIEMEHTOB 1—-T0 nepuooB. Mojenb CTPOCHUS 3¢MHOTO 11apa (IOoMepeyHbIil
pa3pe3). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaklnu OT MPHUPOJIbl Pearupyrommnx
BEILIECTB. 3aBUCHUMOCTb CKOPOCTH XHMMHUYECKOW pEeaKkuuh OT KOHIEHTPALUU
pearupyrommx BelecTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM peakluy OT IUIOLIAIu
CONPHUKOCHOBEHHSI PEarupyrolnx BEHIECTB («KHUISIIUNA CIION»). 3aBUCUMOCTD
CKOPOCTH XMMHYECKOW pEaKUMU OT TEMIIEpaTypbl PEarupyrollux BELIECTB.
['omorenHbli ¥ reTeporeHHbld  Katanu3bl.  (DEepMEHTATHBHBIA  KaTallu3.
Nurunbuposanue.

Jlabopamopnuie onvimor 1. Ilonydenne TUAPOKCHIA IIMHKA U UCCIIETOBAHUE €TO
CBOWCTB. 2. MonenupoBanue mnoctpoeHus l[lepronnueckori CHUCTEMBI XUMHUYECKHX
sanementoB JI. .MenneneeBa. 3. 3amenieHue »*ejae30M MEAU B pacTBOpe cyibdara
meau (II). 4. 3aBUCHUMOCTD CKOPOCTH XUMHUYECKOHN PEaKIIMU OT MIPUPOILI pearupyromux



BELIECTB HAa IPUMEPE B3aUMOAECHCTBHUSA KUCIIOT C METaNIaMHU. 5. 3aBUCUMOCTb CKOPOCTH
XUMUYECKOW peakIMyu OT KOHIEHTPAllMU PpEearupyronux BEIIECTB Ha MpuUMepe
B3aUMOJICMCTBUSL IIMHKA C COJSHOW KHCJIOTOM pa3JWyHOW KOHIEHTpanuu. O.
3aBUCUMOCTb CKOPOCTHM XHUMHUYECKOM peakuuu OT IUIOUIaJAN COMNPUKOCHOBEHUS
pearupyommx BemecTB. 7. MoaenupoBaHuE «KUISIIETO CHos». 8. 3aBUCUMOCTH
CKOPOCTH XMMHUYECKOU peaklMy OT TEMIEPATYPbl PEarupyromnx BEUECTB HAa TPUMEPE
B3aumozencteus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI Pa3IMYHON
Temneparypsl. 9. Paznoxenue nepokcuaa BOA0Opoia C HOMOLIbI0 okcuaa mapranua (IV)
u katana3bl. 10. OOHapykeHue KaTana3bl B HEKOTOPBIX MUILEBBIX MPOIYKTaX.
11. MaruOupoBaHue B3aMMOJICUCTBUSI KUCIOT ¢ METaNIaMH YPOTPOITUHOM.

Konmponvuas paboma Nel. XapakTepucTUKa XUMHUYECKOTO JIEMEHTA.
METAJLJIbI

[Tonoxenue metamoB B Ilepuognueckoil cucteme XUMUYECKUX 3J1eMeHTOB [l
N. MenneneeBa. Mertamnueckass KpHUCTaJUIMUECKash pelieTka M MeTajulnyecKas
XUMH4eckas cBsa3b. O0mue puznueckue cBoiicTBa MetamioB. CIiiaBbl, UX CBOICTBA U
3HaueHre. XUMUYECKHE CBOICTBA METAJIJIOB KaK BOCCTAHOBUTEJNEH, a TAKXKE B CBETE UX
MOJIOXKEHUSI B DJIEKTPOXUMHYECKOM PsTy HANPSXKEHUH METaJIOB.
Koppo3sus meTtamioB u cmocoOsr 00pr0ObI ¢ Hell. MeTtaiisl B mpupoae. O01re crioco0s
UX MOJYy4YECHHUS.
Obwas xapakmepucmuka wjenouynvlx memannog. Metamnsl B npupone. OOmue

crnocoOsl ux mnonyuyeHusi. Crtpoenue atomoB. lllemounble MeTamiabl — MPOCTHIE
BelllecTBa. BaxkHellne cOeAUHEHUS ETOYHbIX METAJUIOB —OKCHUbL, TUAPOKCUABI U
conu (XJIOpUAbI, KapOOHATHI, Cynb(aTbl, HUTPAThl), KX CBOWCTBA U NMPUMEHEHHE B
HapoJHOM Xxo3sicTBe. KanuitHeie y1oOopeHus.

OO01ast xapakTepHCcTUKa 3JIEMEHTOB TiaBHOW mnoarpynnel Il rpynmei. Ctpoenue

atoMoB. lllemoyHO3eMeNBbHBIE METAUIBI — IIPOCThIE BelIecTBa. BaxuHenmmne
COCMHEHUS IIEIOYHO3EMENIBHBIX METAJUIOB — OKCHJIBI, THAPOKCUIABI U COJIHU
(xmopuasl, KapOOHATHI, HUTPATHI, CyIb(haThl, (ocdhaThl), X CBOWCTBA U TPUMEHEHHUE B
HAapOJHOM XO3SIMCTBE.
Amomunuii. CtpoeHue aroma, (U3MYECKHME W XHMHUYECKHE CBOWCTBA MPOCTOTO
BemecTBa. CoeIMHEHUS ATFOMUHUS —OKCHUJ] M THIIPOKCHU, NX aM(pOTEPHBIN XapakTep.
Baxwnenmue conu amomunus. [[puMeHeHne anrOMUHNS U €10 COEAUHEHU M.
XKenezo. Crpoenne atoma, GU3NUECKUE U XUMUUYECKHE CBONCTBA MPOCTOTO BEIIECTBA.
I'enernyeckue psiabl Fe2+ u Fe3+. Baxnelimue conm xene3a. 3Hau€HUE JKelie3a U ero
COEMHEHUH JJIs1 PUPOJIBI U HAPOJHOI'O XO35AMUCTBA.

Jemoncmpayuu. OOpa3lbl MEIOYHBIX U  HIEJIOYHO3EMEIbHBIX METAJJIOB.
OOpasnpl  criaBoB.  BzauMogeicTBue HaATpus, JUTHS W KajdblUs C  BOJOM.



B3aumopeiictBue HaTpus U MarHus € KUACIOpOAOM. B3aumopnencrBue MeTaunoB C
HeMmetayaMu. [lonydeHne TuApOKCHIOB Kele3a
(1) u (I00).

JIaGoparopHsie omnbiThl 1. B3aumopeiicTBue pacTBOPOB KUCIOT M COJEH C
MetaiaMu. 2. O3HakOMJIeHHE ¢ pyaamu xene3a. 3. OkpaivBaHue MIaMEHU COJISIMU
HIeJIOYHBIX MeTaioB. 4. BzaumonelictBue kanbiuss ¢ Bogoil. 5. Ilomyuenue
TUAPOKCUAA Kbl MU HCCleAoBaHUE ero cBOMCTB. 6. IlomyueHue rugpoxcuia
AIIOMUHASA U HCCIIENOBAaHUE €ro CBOMCTB. /. B3anMoaelcTBHE Kejle3a C COJITHOU
kucnotoi. 8. Ilonyuenue runpokcuion xenesa (I1) u (I11) u uzyuenue ux cBONCTB.

IIpaxmuueckasa paboma Ne3. Tlonyuenue xECTKON BOJBI U CLIOCOOBI €€
YCTpPaHEHMUSI.

IIpakxmuueckas paboma Ned. PenieHue SKCIiepUMEHTANIbHBIX 3a]1a4 110 TeMe
«Metauibi»

Konmponvuas paboma Ne3. Memannot u ux coeounenust.

HEMETAJJIbBI

OO6mras xapakTepuCTHKa HEMETAJUIOB: ToyiokeHue B [lepuoamdeckoi cucreme
xumudeckux oanemeHToB JI. W.MengeneeBa, OCOOEHHOCTH CTPOEHHS aTOMOB,
aneKkTpooTpunateabHocTh  (D0) Kak Mepa  «HeMeTauimyHocTw», psag 0.
Kpucrannuyeckoe CTpO€HHME HEMETANIOB — TMPOCTBIX BEUIECTB. AJUIOTPONUSL.
@u3nuecKkne CBONCTBA HEMETAIOB. OTHOCUTENBHOCTh MOHATHI «METa» U
«HEMETaJ.

Bopopoa. Ilonoxenne Bogopoaa B Ilepuoanuueckoil cucTeMe XUMUUYECKUX SJIEMEHTOB
J. . MenaeneeBa. CtpoeHue atomMa U MOJEKyJbl. DU3NYECKHE W XUMHUUYECKHE
CBOMCTBa BOJIOPO/IA, €T0 MOJIYYEHUE U IPUMEHEHUE.

Bona. Ctpoenune mosiekynsl. BogopoaHas xumuyeckas cBs3b. @uU3nMyecKue CBONCTBA
BOABL. AHOMQJIMM CBOMCTB BOJBIL. [wapodunbHble U TUAPOGOOHBIC BEIIECTBA.
Xumuueckre cBoucTBa BoAbpl. KpyroBopor Boasl B npupoze. Bogoouncrtka. Aspanus
BOoAbl. bwiTOBBIE (unbTpel. MuHepanbHble BOABL JUCTUIUTMpOBaHHAs BOMAA, €¢
noyiyueHne u npuMeHenne. OOmas xapakTepucThka rajoreHoB. CTpoeHHe aTOMOB.
[IpocThie BellecTBAa M OCHOBHBIE COEJUHEHHsI TaJOr€HOB, WMX cBoiicTBa. Kparkue
CBEJICHHS O XJIope, Opome, ¢prope u noje. [[puMeHeHHe TaIOreHOB U UX COCTMHCHUN B
HAapOJHOM XO3SIIMCTBE.

Cepa. CtpoeHue aroma, ajuIOTPONUS, CBOMCTBA U MPUMEHEHUE POMOMYECKON CEpBHI.
Oxkcuasl cepsol (IV) u (VI), ux nonydenue, cBoiicta u npuMenenune. CepHas KUCIO0Ta U
€€ COJIM, UX IPUMEHEHHE B HAPOJHOM XO035UCTBE. [IpOM3BOICTBO CEPHOM KUCIIOTHI.
Azor. CTpoeHue aTromMa W MOJEKYJbI, CBOICTBa MPOCTOTO BEIIECTBA. AMMMAK,
CTpOE€HHE, CBOWCTBA, MOJIydeHHE W npuMeHeHue. Cojii aMMOHMS, UX CBOWCTBAa M
npumMenenue. Oxcubl azoTa (II) u (IV). A3oTHas kuciora, ee CBOMCTBA U MPUMEHEHUE.



HuTpatsl 1 HUTpUTBHI, TpoOIIEMa UX COJIEPKAHMSI B CEJIbCKOXO0351ICTBEHHON MPOAYKIIUH.
A3oTHBIE Y100pEHus.

®ocdop. CtpoeHne aToma, ajsIOTPONHs, CBOMCTBA 0€JI0ro u KpacHoro ¢ocdopa, ux
npuMenenune. OcHoBHbIE coerHeHus: okcul hochopa (V) u oprodochopHas kuciora,
docdarel. DochopHbie yI0O0peHHUS.

VYrnepon. CrtpoeHue aroma, aIOTPOIHUs, CBOMCTBAa MOAU(DUKALIUN, TPUMEHEHHE.
Oxcuasl yraepona (I1) u (IV), ux cBoiictBa u npumeHenue. KapOoHaThI: KalabIUT, COJA,
MOTAalll, UX 3HAYCHHUE B MIPUPOJIC U KU3HU YEJIOBEKA.

Kpemnuii. CtpoeHue atoma, KpUCTALTUYECKUI KPEMHUMN, €ro CBOMCTBA U IPUMEHEHHUE.
Oxcun xpemuus (IV), ero mnpupomnbie pazHOBUIHOCTU. Cunukatbl. 3HaUYCHUE
COCIMHEHUM KPEMHUSA B XHUBOM W HEXMBOM Tmipupojne. lloHAaTne o CuiamkaTtHON
TPOMBIIIJIEHHOCTH.

Jlemoncmpayuu. O0pa3ibpl TaJIOTEHOB — MPOCTHIX BelIecTB. BzaumonaeiicTue
rajloreHOB C HAaTpHWeM, C aJloMUHUEM. BeITecHeHue XxjopoM Opoma WM HoAa W3
pacTBOPOB HX coJieil. BzanmoieiicTBrE cephl ¢ MeTalaMu, BOJOPOJIOM U KHCIIOPOJIOM.
B3aumonenictBue KOHUEHTPUPOBAHHOM a30THOW KHUCJIOThI ¢ Menpto. [lornomenue
yriieM PacTBOPEHHBIX BEIIECTB WJIM ra30B. BoccTaHOBIICHNE MEU U3 €€ OKCHJIA YTIIEM.
OOpa3ipl MPUPOJIHBIX COEJUHEHUN xJiopa, cepbl, (docdopa, yriepona, KpeMHHS.
OO0pa3ipl BaKHEHIINX ISl HAPOJHOTO XO3SMCTBa Cynb(paToB, HUTPATOB, KAPOOHATOB,
docdaro. OOpasIsl cTeKIa, KEPAMHUKH, IIEMEHTA.

Jlabopamopnvie onwvimsi. 1. TlomydyeHwe u pacro3HaBaHWe BojopoAa. 2.
HccnenoBanre MOBEpXHOCTHOTO HATSKEHHsI BOAbl. 3. PacTBopeHue mnepMaHraHata
KaJusl WM MEIHOTO Kyropoca B Bojie. 4. 'maparanust 00€3BOKEHHOTO Cylib(aTa Meau
(I1). 5. U3roroBneHue runcoBoro otneyaTka. 6. O3HaKOMIICHHE C KOJUICKIIMEH OBITOBBIX
¢unbTpoB. 7. O3HAKOMIJICHHE C COCTaBOM MHUHEpanbHOW Bojabl. 8. KauectBennas
peakuus Ha ragoreHuuoHbl. 9. [lomyuenne u pacnosnaBanue kucioposa. 10. 'openue
cepsl Ha Bo3ayxe U B kuciopoje. 11. CBolicTBa pa30aBiIeHHON CepHON KHCIIOTHI. 12.
N3yuenne cBoiicTB ammuaka. 13. Pacro3naBanme cosei ammonms. 14. CaoiicTBa
pa30aBieHHON a30THOM KUCTOTHL. 15. B3aumoneiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHCIOTBl ¢ Meabto. 16. T'openme ¢ochopa Ha Bo3myxe u B Kuciopome. 17.
PacnioznaBanue docdaros. 18. 'openne yris B kuciopose. 19.

[Tommy4yenue yronpHOW KUCIOTHI M u3ydeHue ee cBorctB. 20. [lepexom kapboHaTOB B
ruapokapbonatel. 21. Pazmoxenue ruapokapOonata HaTtpus. 22. Ilomyuenue
KPEMHEBOHM KHCIIOTHI U U3YUEHUE €€ CBOMCTB.

llpaxmuueckas paboma Nel. I3ydueHre CBOMCTB COJISTHON KUCTIOTHI

Ilpaxmuueckas paboma Ne2. I3ydeHne CBOMCTB CEPHOI KHCIIOTHI.

Konmponvnas paboma Ne2. HemeTanisl 1 UX COCTMHCHUS.



OBOBIIEHUE 3HAHUM IO XUMHMHU 3A KYPC OCHOBHOM HIKOJIbI
Ilepuonnueckuii 3axkoH U Ilepuoanyeckas cucreMa XUMUYECKUX 3IEMEHTOB /1.
N.MenneneeBa. DU3NYECKUNM CMBICI MOPSAKOBOIO HOMEpA JJIEMEHTA, HOMEPOB
Mepuojla MU TpyNnbl. 3aKOHOMEPHOCTH M3MEHEHUS CBOWMCTB JJEMEHTOB U UX
COCIMHEHUM B MEPUOJAX WU TPYIIAX B CBETE IPEACTABICHUN O CTPOCHUH ATOMOB
31eMeHTOB. 3HaueHue [leproanueckoro 3akoHa.
Buabl XuMHYECKHMX CBSI3€M W TUIIBI KPUCTAJUIMYECKHMX PEMIETOK. B3auMocBs3b
CTPOCHUS U CBOMCTB BEIIECTB.
Knaccuduxanuys XuMUUecKuxX peakiuii Mo pa3iudHbIM MpPU3HAKaM (YUCIO0 U COCTaB
pearupyrommx 1 00pa3yoiuxcs BeIEeCTB; HAIMUKUE TPaHUIIbl pa3zena (a3; TerioBon
3 deKT; u3MeHeHue CTEeNEHEeW OKHUCIIEHUS aTOMOB; HCIOJIb30BAaHHE KaTaIM3aTopa;
HarpaBiieHue nporekanus). CKOPOCTh XUMUUYECKUX PeaKIuid U (aKTOphl, BIUSIOIINE
Ha Hee. OOpaTUMOCTh XMMHUYECKHX PEaKIUid W CIOCOOBI CMEIICHHUS XHUMHUYECKOTO
PaBHOBECHS.
[IpocTeie U cito)kHbIE BelecTBa. MeTaiibl U HeMeTauibl. [ eHETUUECKHE psIAbl METAILNIA,
HEMEeTauia U nepexogHoro Metamia. OKCUIbl U THUIPOKCUILI (OCHOBAHUSA, KUCIIOTHI,
amdoTtepHbie THAPOKCHIBI), coli. X coctaB, kinaccudukamus U o01mue XUMUYECKHE
CBOMCTBA B CBETE TECOPUU SIICKTPOIUTHUECCKON AUCCOIUALUH.
Hmoecosas konmponvuas paboma



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Ha3zBanue pasagena

KosundecTBoO
JacoB

IIpakTHyeckue
padoThI

K/p.

1

BBGIIGHI/IG. HauvanwHbie NOHATUS U
3aKOHBI XUMHH.

21

3

Baxwuerimue npeacraBurenu
HEOPraHWYECKUX BEIIECTB.
KonnuecTBeHHBIE OTHOLLIEHHUS B
XUMHUU.

17

2

OCHOBHBIE KJIACChI HEOPTaHUUYECKUX
COEIMHEHU.

10

[Iepronnueckuit 3aK0H U
[Iepronnueckas cucrema
XHUMHYECKUX dJeMeHToB [[.1.
MenzeneeBa U CTPOEHHUE aTOMa.

Xumnueckas cBI3b. OKHCIMTEIBHO-
BOCCTAHOBHUTCIIBHBIC PCAKIIUU.

10

3akperieHue

Hroro:

68

9 KUIIACC

Ne
n/n

Ha3zBanue pasaena

KoaundecTBoO
JacoB

IIpakTyeckue
padoThI

K/p.

1.

Beenenue. Xapakrepuctuka
XUMHUYECKHUX JIEMEHTOB.

0

MeTtanisl

18

HemeTamiel

24

XuMUs ¥ OKpYKarolas cpena

S R R A

O0001IEeHE 3HAHNI IO XUMHUM 34
KypC OCHOBHOM IIIKOJIbI

15

OS|IOoIN DN

R ok

Uroro:

68




Y4eOHO-MeTOAMYECKOE O0ecleYeHHe Kypca XUMHUHU
OCHOBHOI 00111€00pa30BaTEJIbHOM HIKOJIbI
VY4eOHO-MEeTOIMYECKU KOMIUIEKT JIJIsl U3yUYeHUsl Kypca XUMMuU B 8—9 kiaccax,
CO3JaHHBIA aBTOPCKUM KOJUIEKTUBOM oA pykoBoacTBoM O. C. T'aOpuensHa,
COJICPKUT, KpOME Y4YeOHBIX MOCOOMM, y4eOHO-METOIMYECKUE | AUAAKTUYECKUE

ocoOusi, TETPau JUIsl BBIMOTHEHHS J1a0OPATOPHBIX M MPAKTUYECKUX padOT U JIp.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. http://www.alhimik.ru. TIpencraBneHs! cieayromue pyOpUKK: COBEThI AOUTYPUCHTY,
YYUTEII0 XMMHUH, CIPABOYHHUK (OYCHb OOJIbINAs MOAOOpKA TAOJHMII M CIIPABOYHBIX
MaTtepuaiaoB), BecElas XHUMHS, HOBOCTH, OJIUMIIHANbI, KYHCTKamepa (MHOTO
MHTEPECHBIX HCTOPUUCCKUX CBEIACHUN ).

2. http://lwww.hij.ru. Xypuan «XuMus H JKH3HB» IOHITHO W 3aHMMATEIBHO
pacckasbiBacT 000 BCEM HHTEPECHOM, UTO MTPOUCXOIUT B HAYKE U MUPE, B KOTOPOM MBI
KUBEM.

3. http://chemistry-chemists.com/index.html. DnextpoHHbIi KypHaT «XUMHKH |
XAMHUS», B KOTOPOM TMPECTABICHBI OTBITHI 110 XMMHUHU M 3aHUMAaTENIbHAS HHpOpMAIIU,
TIO3BOJISFOIIME YBJICUb YICHUKOB KCIIEPUMEHTAIBHOM YaCThIO TIPEMETA.

4. http://c-books.narod.ru. BceBo3morkHas iureparypa 1mo XuMuH.

5. http://1september.ru/. XypHan npenHazHadeH HE TOJNBKO IA yduTeneid. B HEM
NpeACTaBIeHO  OONBIIOE  KOJMYECTBO  pabOT  YYEHHKOB, B TOM  YHUCIE
HCCIIEI0BATEIILCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii IKOIBHBINA TTOPTAIT CO
CCBUIKaMHU Ha 00pa30BaTeIbHbIC CANUTHI M0 XUMHH.

7. www.periodictable.ru.  COopHuk crarei O  XUMHYECKHUX  JJICMCHTax,

WJUTIOCTPUPOBAHHBIN SKCTIEPUMEHTOM.


http://www.alhimik.ru/
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