AHHOTAIUHS.

PaGouas mporpamma cocTaBieHa Ha OCHOBE:

* OcHOBHOW 00pa30oBaTeILHON MPOrpaMMbl OCHOBHOTO oOmiero oopazoanuss MbBOY COII Ne3
MO «bapsliiickuii pailon».

»  OenepanbHON 00pa30BATEIBLHOM IPOrPAMMbI OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

3HaHMEe XUMHUHU CIYKUT OCHOBOM g (OpMHpPOBAHUS MHUPOBO33PEHHUS OOYYaIOIIErocs, €ro
MPEJICTABICHU O MAaTepHAIbHOM EAWHCTBE MHpA, BAXHYI pPOJIb HUTpaloT (GopMHpyeMble XUMHEH
MIPEJICTaBJICHUSI O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B IPUPOE, O MYTAX PEHICHUS
rJI00aTBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUCCKOM, MHUIIEBON H
9KOJIOTMYECKOM 0e30MmacHOCTH, MPoOIeM 3paBOOXPaHEHHUS.

PaGouas mporpamma st 9 kiacca nmpegycMarpuBaeT oOydeHne XUMUU B 00béMe 68 4acoB B 1o, 2
yaca B HEZEII0.
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I[TOACHUTEJIbHAA 3AIINCKA

PaGouas mporpamma coctaBjieHa Ha OCHOBE:

* OcHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO oOmiero obpazoBanus MBOY COII Ne3
MO «bapsIlicKkuil pailon».

+  OenepabHON 00pa30BATEILHOM MTPOrPAMMEI OCHOBHOTO 00IIIEro 00pa30BaHMsI.

3HaHWE XUMHH CIY)KUT OCHOBOH s (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYAIOLIETrOCs, €ro
IPEACTaBICHUN O MaTepHaIbHOM EIMHCTBE MHpa, BAXHYIO POJIb HUIpaoT (HOpMHpYEMbIe XHMHUEH
MNpEACTaBJICHHUA O B3AUMOIIPCBPALICHUAX SHECPIUU U 00 9BOJIIOLIMHA BCUICCTB B IMIPHUPOAC, O IIYTAX PCHICHUA
r700aIbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, YHEPTETUYECKOM, TUIIEBOH 1
HKOJIOIMYECKOH 0€30IMacHOCTH, IPOOIIEM 3paBOOXPAHEHUS.

Pabouas nporpamma st 9 kiacca npexycmarpuBaeT o0ydeHne XUMUHM B 00bEMe 68 yacoB B rox, 2
Jaca B HEJIEJIO.

IMnanupyemble pe3yabTaThl 0CBOEHHS Y4e0HOT0 NpeaIMeTa, Kypca

JIMYHOCTHBIE PE3YJbTATDI

JIMYHOCTHBIC PE3yJbTAaThl OCBOCHHUS MPOTPaMMbI OCHOBHOTO OOILEro 0Opa3oBaHMs JOCTHTAKOTCS B
X07ic OOy4YCHHsS XUMHUHM B CIUHCTBE YYCOHOH M BOCHHUTATEIBHOW JEATEIILHOCTH B COOTBETCTBUU C
TPAAMIUOHHBIMH ~ POCCHICKMMH  COLIMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBCHHBIMH  L[EHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPABHIIAMH M HOPMaMH MTOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOpPa3BUTHUS M COLUATM3AINYU O0YJAFOIIIXCS.

JIMYHOCTHBIE PE3YNIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTHBHBIX [ICHHOCTHBIX OPUCHTAIIMI M PACIIMPEHHE OIIbITA JICSITEIBHOCTH HA €€ OCHOBE, B TOM YHCJIC B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOT'O OTHOIICHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICUIO,
MOHUMAHUS 3HAYCHUS XMMHUYCCKOHW HAYKH B XKM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIIAJCTh
JOCTOBEPHON WH(OpMaLUeil O TMepeloBbIX JOCTUKCHUSX W OTKPBITUSIX MHPOBOH W OTEYECTBEHHOMN
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAaHHUSX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

NPEJICTABICHUST O COIMATBHBIX HOPMaxX W MPaBWIaX MEKIMYHOCTHBIX OTHOIICHUI B KOJIJICKTHBE,
KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOW, Y4eOHO-MCCIIEe0BaTEIbCKOM,
TBOPYECKOH M JPYrHX BUAAX JAEATCIBHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOH JEATEIbHOCTH
NpU  BBHIMOJHEHUH YYEOHBIX, IO3HABATENBHBIX 3a]ad, BBIIOJHEHHH XHMHUYECKUX OSKCIEPHMEHTOB,
CO3/IaHUU y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO M B3aUMOIIOMOIIM B MPOIIECCE ITOU
y4eOHON /IeATeTbHOCTH, TOTOBHOCTH OICHHWBATh CBOE IMOBEJACHHWE M IIOCTYNIKH CBOMX TOBAapHIIEH C
MO3HIIUHA HPABCTBEHHBIX M MTPABOBBIX HOPM C y4ETOM OCO3HAHUS MMOCIICICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHMSI:

MHPOBO33PCHYECKUX MPEACTABICHUN O BEIIECTBE M XUMHYECKOH pEaKIMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKW M COCTABJISIOLIMX OCHOBY JJISl IOHUMAHUS CyIIHOCTH Hay4YHOH
KapTUHBI MHUpA, MPEJCTABICHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS MPUPOJBI, B3aUMOCBSA3SX
YeJIoBeKa C PUPOTHOM CPeoil, O POJIM XUMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIX MOTHUBOB, HATIPABJICHHBIX HA MOJIyY4CHNE HOBBIX 3HAHUI MO XUMHHU, HEOOXOJMMBIX
1151 00BSICHEHHsI HAaOJI0JaeMBIX MTPOIIECCOB U SIBJICHUIA;

MO3HABATEIbHOW, WH(POPMAIIMOHHOW W YHTATEIbCKOH KyJIbTYpbl, B TOM YHCJEC HAaBBIKOB
CaMOCTOSITENILHON ~ pa0OTBl € Y4EOHBIMHM TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, OCTYITHBIMH
TEXHUYECKHUMH CPEICTBAMH MHPOPMAIIMOHHBIX TEXHOJIOTHH;

uHTEepeca K OOYYeHHMI0O M TI03HAHUIO, JIOOO3HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM W MCCIIENOBATEILCKONW JCSITENIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH U YPOBHsI 00y4YeHUS B JajbHEHIIEM;

4) hopMuUpoOBaHUS KYJIbTYPbI 3/10POBbI:

OCO3HaHMsI LIEHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0pOBBIO, YCTAaHOBKH Ha
30POBBI 00pa3 JKU3HH, OCO3HAHMS IMOCICACTBUN W HEMPHATUS BPEIHBIX MPUBBIYCK (YMOTpeOICHUS
aJIKOTOJIs1, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTH COOJIOACHNUS MPaBMII 0€30MMaCHOCTH MIPU OOpaIIeHuu
C XUMHUYECKUMH BEUIECTBAMU B OBITY U pEaNbHOM KHU3HH;

5) Tpy10BOT0 BOCTIMTAHUS:



MHTepeca K MPaKTHUECKOMY M3YUEHUIO MPpo(deccHii M Tpyna pa3iuyHOro pojia, YBAKEHHUE K TPYAY H
pe3yibTaTaM TPYAOBOM NEATEIBbHOCTH, B TOM YUCJIE HAa OCHOBE NPHUMEHEHHS IPEIAMETHBIX 3HAHUN IO
XMMHH, OCO3HAHHOTO BBIOOpAa HMHIMBUAYAJIbHOW TPACKTOPUM TNPOJOJDKEHUS 00pa3oBaHUA C YYETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTEH,
ycrnemHol npodecCHOHAIbHOM JESITEeNbHOCTHM U pa3BUTUS HEOOXOAUMBIX YMEHUH, TOTOBHOCTb
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKHU 1EJIECO00Pa3HOr0 OTHOIIEHHS K TIPUPO/Ie KaK HCTOUYHHUKY KU3HU Ha 3emiie, OCHOBE e
CYIIECTBOBAHUSA, MOHMMAaHUS LIEHHOCTH 3J0pOBOro M Oe30macHOro obpas3a *HU3HH, OTBETCTBEHHOI'O
OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U TCHUXHYECKOMY 370POBBIO, OCO3HAHHS LIEHHOCTH
coOJII0IeHUsT TpaBUil 0€30IaCHOTO MOBEACHMsI IpU paboTe C BEIIECTBAMM, a TAKXKE B CHUTYyalMsX,
YIPOXKarOLUX 3J0POBBIO U JKU3HU JIIOACH;

CIOCOOHOCTH IPUMEHATh 3HAHUS, IOJydaeMble IPH H3YYEHUM XHMHHU, JUId pELIeHus 3ajad,
CBA3AHHBIX C OKpPYXKalOLIEHd IPUPOJHOM CPEIOM, IOBBILIECHHUS YPOBHS DSKOJOIMYECKOW KYJIBTYPBI,
OCO3HaHMA IJIOOATBHOTO XapakTepa HKOJOTMYECKUX MpoOsieM M IMyTed HUX pelleHUs [OCPEACTBOM
METO/0B XUMHH;

9KOJIOTMYECKOTO MBILUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B II03HABATEIbHON, KOMMYHUKATHBHON
Y COUMAIBHOM MPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocTaBe MeTanpeaMeTHBIX PE3yIbTaTOB BRIACISIIOT 3HAYUMBbIE I (GOPMUPOBAHUS MUPOBO33PEHHS
OOIICHAYYHBIC TIOHATHS (3aKOH, TEOPHS, MPUHIINII, TUTIOTE3a, (PAKT, CHCTeMa, MPOIeCcC, IKCIIEPUMEHT H
JPYToe€.), KOTOPBIE UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MIPeIMEeTaX U MO3BOJISIOT HA OCHOBE
3HaHUH W3 PTHUX MPEIMETOB (POPMHUPOBATH IMPEICTABICHHE O IEIOCTHOW HAYYHOH KapTHHE MHpa, U
yHHUBEpCalbHbIe y4eOHbIE NeHCTBUS (TO3HABAaTEIbHbIE, KOMMYHUKATHBHbBIC, PETYISITUBHBIC), KOTOpHIE
obecnieunBarOT (POpPMHPOBAHUE TOTOBHOCTH K CaMOCTOSTEIILHOMY IUTAHHPOBAHHWIO M OCYIIECTBIICHUIO
y4eOHOU eI TeNbHOCTH.

Ilo3naBaTeibHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eiCTBHUS

1) 6a30BbIe JIOTHYECKHE AeHCTBHS:

YMCHUEC UCIIOJIb30BaATh HpI/IéMI)I JIOTHYCCKOTO MBIIIJICHUA ITPHU OCBOCHUN 3HAHUU: PACKpPBIBATE CMBICIT
XUMHUYECKUX TOHSATHH (BBIACISATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH B3aUMOCBS3b C JPYTHMHU
HOH?[TI/ISIMI/I), HUCIIOJIB30BAaTh IMOHATHUA HJIA 06’B$ICH€HI/I$I OTACJIBbHBIX Q)aKTOB u 5[BJI€HHI>'I, BI>I6I/IpaTI)
OCHOBaHUSI M KPUTEPUU U KIACCU(PUKALMUKM XUMUYECKHX BEIIECTB M XHMHUYECKUX PEaKIluii,
YCTaHaBJIMBATh TPHUYNHHO-CICACTBCHHBIC CBA3U MCKIY O6T)CKTaMI/I HU3YUYCHUA, CTPOUTH JIOTUYCCKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTUH ), IPOBOJUTH BHIBOJBI M 3aKITIOYCHHUS,

yMEHHE MPUMEHSITh B IIpollecce TIO3HAHWSI MOHSATHS (IIpeIMETHble M METallpeIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbIe B XUMHH, TPE0OPa30BhIBATH IMPOKO MPUMEHSIEMbIE
B XMMHUU MOJICJIbHBIC TIPEJACTABICHHS — XUMUUYECKHI 3HAK (CHMBOJI DJIEMEHTA), XUMU4ecKas popmyina u
ypaBHEHHE XUMHYECKON pEeakiuu — MPH pPEUIeHUH Yy4eOHO-TIO3HABATENBHBIX 3a/lad, C Y4ETOM 3THX
MOAOCJIBHBIX HpeI[CTaBHeHI/Iﬁ BBIABJIATE MW XapPAKTCPU30BATH CYIICCTBCHHBLIC IMPHU3HAKH H3Yy4aCMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIMid, BBIBISATH OOIIME 3aKOHOMEPHOCTH,
MNPUYUHHO-CIICACTBCHHBIC CBA3U U IIPOTHUBOPCUMA B U3YyHACMBIX IMMPOHECCAX U ABJICHUAX,

2) 6a3oBbIe HCCIeA0BaTEIbCKHE 1eliCTBHS:

YMCHHUEC HCIOJIb30BAaTh ITOCTABJIICHHBIC BOIIPOCHI B KAaYCCTBE HHCTPYMCHTA IIO3HAHUA, a4 TAKXKC B
KauecTBE OCHOBBI JJs (OPMHUPOBAHHS THUIIOTE3bl IO TMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

MpUOOpEeTeHHe OMbITa 1O IUIAHWPOBAHHMIO, OpPTaHW3alMd ¥  TPOBEACHUIO  YUCHHUECKUX
JKCIIEPUMEHTOB: yMEHHE HaOMIOJaTh 3a XOJOM TIPOIlecca, CaMOCTOSTEIBHO TPOTHO3UPOBATH €r0
pe3ynbrat, GOpMyIupoBaTh OO0OOIIEHHS ¥ BBIBOABI IO pe3yabTaTaM TMPOBEAEHHOTO OIBITA,
WCCTIEIOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM paboTe;

3) paGora ¢ nngopmanmeii:

yMEHHE BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETUPOBATh UH(GOPMALIUIO PA3TUYHBIX BHAOB U (opM
MPEACTABICHUS, MOTYYaeMYI0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-NOMYJIApHAs JUTEpaTypa XUMHUYECKOTrO
coJiepKaHusl, CIIpaBOYHbIE TOCOOUs, pecypchl MHTepHEeTa), KpUTHUECKHU OIEHUBATh MPOTHUBOPEUYUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TPHUMEHATHh pa3IudHbIe METOABl W 3alpochl IPH IMOUCKE W OTOOpe HHPOPMAIUHU H
COOTBCTCTBYIOIIIUX JAaHHBIX, HGOGXOI{I/IMLIX JJIs1  BBIIIOJIHCHU S y‘-ICGHI:IX 1 IIO3HABATCJIBbHBIX 3aJa4d



OIIpEAEIEHHOTO THUIIA, npuobperenue OIbITa B o0acTu HCII0JIb30BAHHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJaJeHUE KYJIbTYpOHl aKTHBHOI'O HCIIOJIb30BaHUS
Pa3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOATEIBHO BBHIOMpPATh ONTHUMAIbHYIO (GOpPMYy MpPEICTaBICHUS
uHbOpMALK ¥ WUTIOCTPUPOBATh pEIIacMble 3a/la4d HECIOKHBIMH CXEMaMH, JUarpaMMaMu, JpYTUMHU
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

YMEHHUE HCIIONB30BaTh U aHAJIM3UPOBATh B IpoIlecce YIeOHONW M MCCIIEI0BATEIBCKON NeSTeIbHOCTH
MH(OPMALIMIO O BIUSHUU IPOMBIIICHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTAa HAa COCTOSHHUE
OKpPY’KaroIlel IPUPOIHOMN CPEJIbI;

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS

yMEHHE 3aJ[aBaTh BOIPOCH! (B X0JI€ AMAJOra U (MJIM) TUCKYCCUH) 10 CYIIECTBY 0OCYKIaeMOM TEMBI,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a1a4H;

NpUOOpEeTeHUEe OMbITa MPE3CHTAI[MM PE3YJIbTATOB BBIMOJHEHUS XHMHUYECKOTO SKCIIEPUMEHTa
(;1abopaTopHOro OIbITa, J1IAOOpaTOpHOW paboOThl MO MCCIEAOBAHUIO CBOMCTB BEHIECTB, Y4€OHOIO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHU I103HABATEIBHOW M MCCIEAOBATEIbCKOM
NESATENbHOCTH MpPHU PELUICHUHM BO3HHUKAIOMMX IPOOJieM Ha OCHOBE Yd€ra OOIIMX MHTEPECOB U
CorylacoBaHusl MO3ULMKA (00CyXkaeHHs, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIHWHALUS
COBMECTHBIX JICHCTBH, ONpeiesieHne KPUTEPUEB 10 OLIEHKE Ka4eCTBA BHIIIOJHEHHOU padOThI U IPYTHE);

PeryisiTuBHbIE YHHBepPCaJbHbIEe YUeOHbIe JAeiicTBUS

YMEHHE CAMOCTOATEIbHO ONpPENEsITh LENu JAEITEeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJIMPOBaTh M IpU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO IESATENBHOCTb, BBHIOMpATh Hambosee
3¢ deKTUBHBIE CITOCOOBI peleHHs] y4eOHbIX M MMO3HABATENBHBIX 33/1a4, CAMOCTOATEIBHO COCTABIISTh WIIN
KOPPEKTUPOBATh MPEUIOKEHHBIN aJITOPUTM ACHCTBHI MpPU BHINOTHEHUH 3aJaHHUI C YYETOM MOIYYCHHUS
HOBBIX 3HaHMI 00 wH3ydaeMblX OOBEKTaxX — BELIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBHE
MIOJIYYEHHOTO pe3yJbTara 3asBICHHON LeNH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUM 3a/laHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COJIEPIKaHHUs, YCTAaHOBIEHHOTO
TaHHOM (efepanbHON pabodeil MporpaMMoOi, BBIIESIOT: OCBOGHHBIE 00YUYalOIIUMUCS HayYHbIE 3HAHMUS,
YMEHHUS U CTIOCOOBI IeHCTBUH, ciennduueckue Ui NpeAMETHON 00macTu «XUMHUS», BUABI ASSITEIbHOCTH
M0 TOJIYYCHHIO HOBOTO 3HAHUs, €r0 MHTEPIpETallid, MPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMIHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K xonmy obyuenus B 9 kiacce mpeaMeTHbIe pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y OOYUAIOLTUXCSI YMEHHI:

PacKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX TMOHSITHI: XUMUUECKHUI 2JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTUOH, aHHUOH, IPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCJICHUS, XMUMHUYECKas pEeaKIus, XUMHYECKash CBA3b, TEIUIOBOM A((EKT peakiuu, MoJb,
MOJIIPHBINA 00BEM, PacTBOP, SIEKTPOIUTHI, HEANEKTPOIUTHI, YEKTPOTUTHUECKAsT TUCCOIHAIINS, PEAKIIHH
MOHHOTO OOMEHa, KaTalu3aTop, XWMHUYECKOE paBHOBeCHE, OOpaTHMble W HEOOpaTUMbIE pEeaKIluH,
OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMH,  OKHUCIHUTENb, BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAQHOBJICHUE, aJJIOTPONUsA, aM(OTEepHOCTh, XUMHYECKass CBSI3b  (KOBAJICHTHAs, HMOHHAas,
METaJITNYecKasi), KpUCTATUYecKas pemeTKa, KOppo3us METaIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATUNW W MPUMEHSATHITU TMOHATUSA TPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHUH;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUIS COCTaBJeHHs (OPMYyNl BEIIECTB U ypaBHEHH
XUMHYECKUX PEAKIIU;

OMPEEIATh BaJICHTHOCTh M CTETIEHb OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO
COCTaBa, NPHHANICKHOCTh BEIIECTB K OMPEACNEHHOMY KJIAcCy COCIMHEHHH To ¢dopMmyrnam, BHUT
XUMHUYECKON CBSI3U (KOBaJIGHTHAsl, MOHHAS, METaJUINYEeCKas)) B HEOPTaHUYECKUX COCAMHEHUSX, 3aps
WOHA TI0 XUMHYECKON (QopMylie, XapakTep Cpeabl B BOJHBIX PAacTBOpaxX HEOPTaHWYECKHX COCIMHCHHM,
TUI KPUCTAIUTMYECKOMN pEelIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbica  [lepuomnueckoro 3akona J[.M. MenxaeneeBa W JE€MOHCTPUPOBATH €r0
MMOHMMAaHKE: OMKCHIBATh M XapaKTepru30oBaTh TabamuHyo Gopmy [leproandeckoil CHCTEMbI XUMUYECKIX
AJIEMEHTOB: pa3inuyaTh TMOHATHUS «TJlaBHasg mnoarpymnmna (A-rpymma)»y u  «mo0odHas MOATpyIa
(b-rpynma)», ™anpie u OoNbIIME TEPHOIBI, COOTHOCHTH O0O3HAUEHHUS, KOTOpPhIE WMEIOTCS B



NEPUOINYECKOi Talnuie, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUYECKHX HJIEMEHTOB
(cocraB u 3apsn sapa, oOlee YHMCIO 3JIEKTPOHOB M paclpelesieHHe HX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEIMHEHUN B Ipenenax
MaJIbIX IIEPUOJIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;

KJIacCU(UIUPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBAa, XUMUYECKHE peakuuu (1o
YHCITY U COCTAaBY YYacCTBYIOLIMX B PEAKIIMU BEUIECTB, IO TEIIOBOMY 3()(}EKTy, 0 U3MEHEHUIO CTeTeHeH
OKHCJICHUS XUMHUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PHUECKUE XWMHUYECKHE CBOWCTBA MPOCTHIX H
CJIIOKHBIX BEILECTB, MOATBEP)KJas ONUCAHUE NPUMEPAMH MOJEKYISPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

COCTABJISITh YPABHEHUS SJEKTPOJMTHYECKOW AMCCOLMALMM KHUCIOT, LIEIOYEH U COJIEeH, IOJHbIE U
COKpallléHHbIC YpaBHEHHUS pEaKIUid HOHHOTO OOMEHa, YpaBHEHMsI pEaKIUW, MOATBEPKIAIOIINX
CYILLIECTBOBAHUE M'€HETUYECKON CBSA3U MEXAY BEIIECTBAMM PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX peaKLuid;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX CTPOCHHMsI, BO3MOXKHOCTH IPOTEKAHUS
XUMHUYECKUX MPEBPAILECHUN B pa3JIMUHBIX YCIOBHUSIX;

BBIYMCIIITH OTHOCHUTEIBHYK0 MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o GopMylie COSAMHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, MPOBOAUTH
pacy€Tsl 110 YPAaBHEHUIO XMMUYECKOM PEaKIuy;

coOJIOAATh MpaBUIIa MOJIb30BAHUS XUMUYECKON MOCYI0H U JIabopaTOPHBIM 000PYAOBaHUEM, a TAKKE
npaBuiia oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIMSIMH IO BBITIOJHEHUIO Ja00OpaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHHUIO M COOMPAHUIO T'a3000pa3HBIX BEHIECTB (aMMHaKa M YTIEKUCIOTO
rasa);

MIPOBOJIUTH PEAKILIMH, MOATBEPKAAIOIINE KAYECTBEHHbBIN COCTAB PAa3JIMUHbBIX BEIIECTB: pPAaclO3HABAThH
OTIBITHBIM MYTEM XJIOPUAOPOMUI-, HOIUA-, KapOoHaT-, pocdar-, cuiamukar-, cyabpaT-, THAPOKCHI-HOHBHI,
KaTUOHbl AaMMOHMSI M HWOHBl U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOJHBIX pacTBOpax
HEOPraHWYECKHUX BEIECTB;

MIPUMEHATh OCHOBHBIE OIEpPAlMUd MBICIUTENIBHON AESATENbHOCTH — aHajlu3 M CHUHTE3, CPAaBHEHHE,
000011eHNe, CHUCTEMAaTU3alMI0, BBISIBJICHHE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H — JJISl U3Yy4EHUS! CBOICTB
BEIIECTB U XMMHUECKUX peaKiiil, eCTeCTBEHHO-HAyYHbIE METObI T0O3HAHUS — HAOII0/IeHUEe, U3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).

Conep:xanue y4eOHOro npeamera, Kypcea.

Tema 1. IloBTOpenue n o0o0menne cBegeHnii Mo Kypey 8 kiaacca. Xummuuyeckue peakuum (7
4acoB).

bunapubeie coenuHenus. Okxcuabsl coseoOpasyroue H  HecosieoOpasyromme. [Hapoxcuabr:
OCHOBaHUs, aMpoTepHble, KUCIOThl. CpeiHNe, KUCIIble, OCHOBHBIE COJIH.

OO6oOuieHne cBeleHUH O XMMHUYECKMX peakuusax. Knaccupukamus XHMHYECKUX peakiui o
pa3IMYHBIM OCHOBAHUSAM: COCTAaBYy M UYMCIY pPEArupyrouIMX U 0O0pa3yIolIUXcs BEIIECTB, TEINIOBOMY
3¢ deKTy, HamnpaBIeHUIO, U3MEHEHUIO CTEMEHEH OKMCIEHUs 3JIEMEHTOB, OOpa3yloIUX pearupyromme
BEIIECTBA, (pa3e, UCIOJIb30BAHUIO KaTaIU3aToPa.

[lonsTHE O CKOPOCTM XUMHYECKOM peakuuu. PakTopbl, BIHAIOIMIME HA CKOPOCTh XUMHYECKHX
peakuuii: TpUpOJa  pEArHpyIOIMX  BEHIECTB, MX KOHLEHTpAIMs, TeMIeparypa, IUIOIAdb
COIIPUKOCHOBEHHS, HAIMYME KaTtanu3aropa. Karanus.

Tema 2. XumMHnuyeckue peakiuu B pacTBOpax 3JeKTpoauTos (10 yacos).

[Tonatue 00 HIEKTPONIUTHYECKON TUCCOIMALUHU. DIEKTPOIUTHl M HEIIEKTPOIUTHL. MexaHuszm
JUCCOLIMAIMU  JJIEKTPOJIMTOB C PAa3IMYHBIM  XapakTepoM CBsA3U. CTeneHb 3IIEKTPOIUTHYECKON
mucconranui. CUIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHSI TEOPUHU DIEKTPOIUTHUECKON nuccounanuu. Kiaccudukanus MOHOB M UX
cBoiicTBa. KHCIOTHI, OCHOBaHMS U COJIM KaK AJIEKTPONIUTHL. VX Kiaccuukanus u AUCCOLUALIHSL.

OO0mue XMMHUYECKHE CBOMCTBA KHUCJIOT: M3MEHEHHE OKpPAacKU HHIMKATOPOB, B3aUMOJIEHCTBHUE C
METaJulaMH, OKCUAAMU W THIPOKCUJAMHU METAUIOB U COJSIMU. MOJeKyssipHble U HMOHHBIE (HOJHbIE U
COKpAaIllEHHbIE) YPAaBHEHUS pEaKIUil.

XUMHYECKUN CMBICI COKPAIEHHBIX YPaBHEHMH. YCIOBUSA IPOTEKAaHUS pEaKkUUi MEXIy
NEKTPOJINTAMUJO0 KOHIA. Psl akTUBHOCTH METaJIJIOB.



OO0uIe XMMUYECKHE CBOMCTBA IEIOUYEH: B3aMMOJIECHCTBHE C KHMCIIOTAMH, OKCHIAMU HEMETaJLJIOB,
conmsimu. OOImIEe XMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMIA: B3aHMMOJEHCTBHE C KHUCIOTaMH,
pa3JIoKEHUE TPU HarpeBaHUU.

OOmue XUMHUYECKHe CBOWCTBA CPEIHUX COJEH: B3aMMOACHCTBHE C KHUCIOTaMH, MIeIOYaMH,
COJISIMH M MeTaJIaMu. B3anMoaeicTBUE KUCIBIX COJICH CO IIEI0YaMH.

IM'uaponus, kak 0OMEHHOE B3auMOACHCTBUE coieil ¢ BOoAoW. ['uaponan3 coimu CUILHOTO OCHOBAHUS U
cmaboit kucnoTel. ['maponu3 com c1aboro oCHOBaHUS U CHIILHOM KucaoThl. [IIkana pH.

CBolicTBa KUCJIOT, OCHOBaHHM, OKCU0B U COJIE B CBETE TEOPUU DJIEKTPOIUTHUUECKON OUCCOLUALUU
Y OKUCIIUTEIIbHO-BOCCTAHOBUTEJIBLHBIX PEAKIUM.

IIpakTuyeckne padorbl. 1. PemieHne skcnepuMEHTANBHBIX 33/1ay MO TeMe «JIEKTPOIUTHUYECKAS
JHUCCOLIUAITHS.

Tema 3. HeMeTa/uibl M UX coeuHeHusI (25 yacoB).

CrpoeHue aToMOB HEMETALIOB U uX nojoxenue B Ilepuonumueckoit cucreme. Psin
NEKTPOOTPHULIATENbHOCTU. KpHcTaumueckue pemeéTku HeMETallIoB — MPOCTBIX BEHIECTB. AJUIOTPONMS
u eé mpuuuHbl. Dusmueckue cBoHCTBa HemeTawioB. OOmMe XHUMHYECKHE CBOWCTBA HEMETAJUIOB!
OKHCJINTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

["anmorensl, cTpoeHue MX aToMOB U MoJieKyl. Pu3nueckue W XUMHUYECKUE CBOMCTBA TaJIOr€HOB.
3aKOHOMEPHOCTH M3MEHEHUsl CBOWCTB TaJIOT€HOB B 3aBHCHUMOCTH OT MX INoyiokeHus B [lepuonmyeckon
cucreme. HaxoxaeHue rajoreHoB B IPUPOJE U UX MOJIydeHUE. 3HaYEHHE U IPUMEHEHHUE rajloreHoB.

["anoreHoBOOPOJBI U COOTBETCTBYIOIIME MM KHMCJIOTHI: IUIAaBUKOBAs, COJIAHAs, OpOMOBOIOPOJIHAS,
noJo0BoAOpoaHas. ["anorenuipl. KauecTBeHHBIE peakliMy Ha TAION€HU1-MOHbIL. [I[pMeHeHne coequHeHni
raJIOre€HOB U UX OMOJIOrn4ecKas posb.

O6mas xapakrepuctuka eMeHToB VIA-rpynnsl. Cepa B npupoje U e€ noiaydeHue. AJIOTPOIHbIE
MOJU(UKALMY Cephl U MX CBOMCTBA. XUMHUYECKUE CBOMCTBA Cephl U €€ MPUMEHEHHE.

CepoBOJIOpO/I: CTPOEHHE MOJIEKYIIbI, (PU3NUECKHE U XUMUYECKUE CBOWCTBA, MOIYYEHUE H3HAUYCHUE.
CepoBonopoanas kuciora. Cynbduasl u ux 3HaueHue. JlroMmuHoopsI.

Oxcun cepsl (IV), cepauctas kucinota, cyabpuTel. KauecTBeHHas peakiysi Ha Cyab(UT-HOH.

Oxcun cepwl (VI), cepHas kucinora, cyiabdarsl. Kpucramioruaparsl. KauecTBeHHass peakiusi Ha
cynbdar-uoH.

CepHast KMCIIOTa - CWIIbHBIN 37eKTpoauT. CBolicTBa pa30aBiICHHON CEpHON KHCIOTHI, KaK THUIIUYHOM
KHMCIIOTBI: B3aMMOJIEHCTBHE C METa/llaMH, OCHOBHBIMM M aM(OTEpHBIMH OKCHJaM{, OCHOBAHUSMHU U
aM(OTepHBIMU TUAPOKCHIAMHU, colisiMU. KadecTBeHHast peakiiys Ha cyab(haT-HOH.

OO6mras xapakTepucTHKa 3JIeMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa U MOJIEKYJIbl. Du3nueckue
Y XUMHUYECKHE CBOICTBA M TPUMEHEHHE a30Ta. A30T B IPUPOJE U €ro OMoIoruyeckas poib.

AMMUak, cTpoeHue MoJIeKyilbl U (pu3udeckue cBoiicTBa. AMMHayHas BOJA, HAIIATBIPHBIN CIUPT,
THJpaT aMMHaka. JJOHOpHO-aKLENTOPHbIM MeXaHW3M 00pa30oBaHUs KaTHOHA aMMOHMUSL.

BoccranoBurenbHbie cBoiicTBAa ammuaka. Coinu aMMOHHKA U MX NpuMeHeHne. KauecTBeHHas peakius
Ha KaTUOH aMMOHHSI.

Oxcuapl a3ora: HecojeoOpa3yrolMe M KHUCIOTHBbIE. A30THCTasl KUCJIOTAa U HUTPUTHL. A30THas
KHCJIOTA, €€ MOJy4YeHHUe U cBolicTBa. HuTparsl.

®ochop, crtpoenne aroma wu amtorponus. Docoumel. Dochun. Oxcua dochopa (V) u
optodochopnas kucnora. Docharel. Docopusie ynodpenus. MHCEKTULIUABIL.

OO6mas xapakTtepuctuka 3jieMeHTOB |V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB, IPOCTBIX
BELIECTB M COEUHEHUI B 3aBUCUMOCTH OT IIOJIOKEHHUS 371eMEHTOB B llepnoanueckoil cucreme. Yriepon.
AnnotponHslie MoaudUKaMK: anmas, rpadut. AMOpHBIN Yriepoa U ero copra: caxa, akTUBUPOBAaHHBIH
yroiab. ApcopOrus. XuUMHUYECKHe CBoicTBa yriepoaa. KokcoxuMudeckoe IpOU3BOACTBO U €ro
npoaykuus. KapOumast.

Oxcup yrinepona (II): crpoeHue monekynsl, moimydeHue U ero cpoiictBa. Oxcup yriepona (IV):
CTPOCHUE MOJIEKYJIbl, IMOJY4€HUE M €ro CBOWCTBA. YrosbHasg Kuciiota. Conu yrojabHOW KHUCIIOTHI:
KapOOHATHI U TUApOKapOoHaThl. TexHuueckast U MUILEBas COAA.

Heoprannueckue u opraHndeckue BeliecTBa. YTIIEBOAOPOIbl. XUMUYECKOE CTPOCHHE OPraHUYEeCKUX
BELIECTB, KAK MOPSAA0K COEIMHEHNUSI aTOMOB B MOJIEKYJIE TI0 BAJIECHTHOCTH.

Mertan, »TaH, Kak IpeleibHbIe YIJIEBOAOPOJbl. OTWUJEH U alleTWJeH, KaK HeNpeaeabHble
(HEeHacCBIILIEHHBIE) yraeBoa0poAbl. I'opeHne yriaeBonopoaoB. KauecTBeHHbIE peakiuy Ha HENpEAeIbHbIE
COCIUHEHHUS.

OTWIOBBIN CIUPT, €T0 MOJIydyeHHe, IpUMEHEeHHe U (hruznosiornyeckoe aeiicreue. TpéXaTOMHBIN COIUPT



rnunepud. KadecTBeHHass peakiysi Ha MHOTOATOMHBIE CHHUPTBHL. YKCyCHas - INpeACTaBUTENb Kiacca
KapOOHOBBIX KHCIIOT.

Kpemuuii, crpoenue ero atoma u cBoictBa. Kpemuwuii B mpupone. Cuwnmunuasl u cuinad. Okcup
kpemuus (1V). KpemHueBas kucinora u e€ coiu.

IIpousBoncTBO cTekia M 1eMeHTa. [lpoayknus CHIMKAaTHOW NPOMBIIUIEHHOCTH: ONTHYECKOE
BOJIOKHO, KepaMuka, Gpapdop, pasuc. Onruiyeckoe BOIOKHO.

Hemerannel B mpupose. PpaklnMOHHAs MNEPEroHKa MKHJIKOIO BO3/lyXa Kak CIOCO0 MOIy4eHUs
KHCJIOpOAa, a30Ta, aprona. [lomydenue gocdopa, kpeMHus, XJI0pa, Hoaa. DIEKTPOIU3 PACTBOPOB.

[TomyyeHue cepHOMl KUCIIOTBHI: CBIPbE, XUMH3M, TEXHOJOIMYECKas CXeMa, METOJ KHIISIIEro clos,
NPUHIUIBL TEIUNIOOOMEHAa, MPOTHBOTOKAa W HUPKymsuuu. Oneym. IIpow3BOACTBO amMMmuaka: ChIpbE,
XMMHU3M, TEXHOJIOTUYECKAs CXeMa.

IIpakTuyeckue padorsl. 2. VM3ydyeHue cCBOMCTB CONSIHOM KHUCHOTHL. 3. M3ydeHue CBOMCTB cepHOMU
kuciotel. 4. IlonmyueHne ammuaka W H3ydeHHe ero cBoicTB. 5. IlomydeHue yriaekucioro rasa.
KavecTBeHHast peakius Ha KapOOHAT-HOHBI.

Tema 4. MeTa/iibl U X coenHenusi (18 yacos).

[Tonoxenne MmeramioB B llepuogmyeckoit cucrteme xumudeckux snemeHtoB [[. 1. Menneneesa,
CTPOEHHUE UX aTOMOB M KPUCTAIIOB. MeTalmnyeckas CBsI3b M METALTMYECKAs KPUCTAITUNYECKast PEIIETKa.
Ou3nyeckue CBOMCTBA METANIOB: JJIGKTPO- U TEIUIONPOBOAHOCTb, OTpa)Kaloliasi CHOCOOHOCTH,
MIaCTUYHOCTD. CriaBbl YEPHBIE U I[BETHEHIE.

Mertasuibl Kak BOCCTAHOBUTENU. DJIEKTPOXUMUYECKUN psii HAIPsLKEHU. B3anmoelicTBie MeTamioB
C HEMETaJUIaMH, OKCUJIAMH, KUCJIIOTaMH, COJIIMH. AJIFOMUHOTEPMHUSL.

CtpoeHrne aTOMOB U TMPOCTHIX BEIIECTB MIENIOYHBIX METaNIOB. 3aBHCUMOCTh (U3MUYECKUX H
XUMUYECKUX CBOMCTB IIEJTOYHBIX METAJUIOB OT 3apsiioB sigep HUX aroMoB. OKCHUIBI U THAPOKCHUIBI
LIEJIOYHBIX METAJJIOB, UX IMOJY4YEHUE, CBOMCTBA, MPUMEHEHUE. BaxkHelne conu MIeI0YHbIX METAJIIOB,
WX 3HAYEHUE B KUBOW U HEKUBOU MIPUPOJIE U B KU3HHU YETIOBEKA.

CtpoeHure aTOMOB M IIPOCTHIX BEUIECTB IIETOUYHO3EMENbHBIX METAIIOB. 3aBUCUMOCTh (PU3HUYECKUX U
XUMUYECKUX CBOMCTB IIEJIOYHO3EMENIbHBIX METAUIOB OT 3apsifoB saep uUx aroMoB. OKcHuIbl U
TUAPOKCH/IBI IIEJIOYHO3EMENIBHBIX METAJUIOB, UX IOJY4Y€HUE, CBOICTBa M NIpUMEHeHue. Baxuelmue
COJIM MIEIOYHO-3€MENIbHBIX METAJJIOB, WX 3HA4Y€HHE B TPHUPOJE U KU3HU deloBeka. KapOoHatsl u
TUIPOKApOOHATHIKATIBIIHSL.

KéctkocTh BOABI: BpeMeHHass W mocTosiHHasA. CHocoObl yCTpaHEHUsST BPEMEHHOM KECTKOCTH.
CrocoObl  ycTpaneHuss TOCTOSHHOM k€cTkocTu. Wonuthl. CoeOuHEHHUs aNlIOMHUHHS B TPUPO/IE.
XuMHuueckue CcBoicTBa anmtoMuHUsI. OCOOEHHOCTH OKCHJIa W THAPOKCHUJIA ATIOMUHHUSA Kak aM(OTepHBIX
coequHeHM. BaxkHele cony anroMUHUS (XJIOpHI, CyTab(aT).

OcobenHoctu cTpoeHus: aToma xkenesa. JKenezo B nmpupoje. Baxkuneimume pynsl xene3a. Okcuasl u
ruapokcuabl xxenes3a (I1) u sxenesza (I1I). Conu xenesa (II) u sxenesa (I1I). O6HapyxeHrE HOHOB KATHOHOB
JKelle3a B pacTBope. 3HaUeHUE COSTMHEHM JKenesa.

Koppo3uss xumuueckass ¥ SJIEKTPOXMMHYECKas. 3allliTa METAUIOB OT KOppo3uu. Mertamisl B
Mpupojie: B CBOOOJHOM BHjEe M B Buie coenuHeHuid. [lonsatue o merammyprum. UépHas W 1BETHas
METaJUTypTHsl.

[TupomMerannyprusi, THAPOMETAIUTYPrus, dieKTpoMeTanyprus. Jlomennsiii mpouecc. IlepepaboTka
YyryHa B CTajlb. DJIEKTPOJIU3 pacIljIaBOB.

Ipaktuuyeckue padorsl. 6. JKEcTkocTh BOABI W CrmOCOOBI €€ ycTpaHeHus. /. Pemenue
AKCIEPUMEHTAIIbHBIX 33/1a4 10 TeMe «MeTallb».

Tema 5. Xumus u okpyxkamomas cpeaa (2 yaca).

Crpoenue 3emiM: sIpo, MaHTHUsS, 3€MHas Kopa, MX XHMMUYeckuid cocrtaB. Jlutocdepa u eé
xuMudecknd coctaB. Munepanbl. Pyasl. Ocagounsie moponsl. Ilone3Hblie nckonmaemble. XHUMHUYECKHI
cocTaB ruzipocgepbl. XuMHYECKUN cocTaB aTMochepsl.

HcTouHnkn XHMMHUYECKOTO 3arpsi3HEHUs OKpyKawomled cpeabl. [obaibHble HSKOJIOrHYECKHe
poOJIEMBbI YEJIOBEUECTBA: MAPHUKOBBINA 3(P(PEKT, KUCIOTHBIE JOXK/M, 030HOBBIE JIBIPHl. MexXIyHapOoaHOe
COTPYJHUYECTBO B O0JIACTH OXpaHbl OKPYXaroIIed Cpeapl OT XMMHYECKOIro 3arpsi3HeHus. «3enéHas
XUMHUSI.

Tema 6. O0001meHNe 3HAHMI 0 XMMHH 32 KypPC OCHOBHOI mKoJbl. IloaroroBka k OcHOBHOMY
rocyaapcrseHHomy sx3ameny (OI'J) (5 yacos).



CrpoeHne aroma B COOTBETCTBUU C IIOJIOXEHHUEM XHMHUYECKOro 3jeMeHTa B Ilepuoanueckoi
CUCTEME.

CrpoeHue BemecTBa: XMMHUYECKAsl CBSI3b M KPUCTAUIMYECKHE PEIIETKH. 3aBHCUMOCTh CBOMCTB
00pa30BaHHBIX 3JIEMEHTAMHU TPOCTHIX BEIIECTB (METAJUIOB, HEMETAJUIOB, OJIATOPOAHBIX Ta30B) OT
MOJIOXKEHUA 31eMeHTOB B [lepuonnueckoi cucreme. TUITONOrUs HEOPraHUYECKUX BEILECTB, JEJICHUE UX
Haksaccsl ¥ rpynnsl. [Ipencrasureny.

[Ipu3Haku M yciioBHS NPOTEKAHMS XMMHYECKUX peakiuil. TUmosorus XMMHUYECKMX peakuHil Mo
pa3NUYHBIM OCHOBaHUAM. Peakiun noHHOTO OoOMeHa. OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XHMUYECKHE CBOMCTBA COJIEOOpPa3yIOLIUX
OKCHJIOB, TUJPOKCHIOB (OCHOBaHUMU, KUCIOT U aM()OTEPHBIX TUPOKCHIOB), COJICH.

Pe3epBHoe Bpemsi (1 uac).

PaGouass mporpamma cdopmMupoBaHa C y4eToM paboueil mporpamMmbl BOCTHTAaHUS. Peanm3arus
BOCIIUTATEILHOrO IMOTCHIIMAJIA YPOKa MPEJIoiaraeT cleayromiee:

° VCIMAHOGACHUE  00BEPUMEIbHBIX  OMHOWEHUL  MeNCOY  VYUmenem U e20  VYeHUKAMU,
CNoOCOOCMEYIOWUX _ NOZUMUBHOMY __80CHPUSAMUIO _ VYAWUMUCS __mMpebosanuil U npocbO _ y4umels,
NPUBNICYCHUIO UX BHUMAHUS K 00CYHcOaeMoll Ha YPOoKe uHdopmayuu, aKkmueusayu ux no3HasameibHou
oesamelbHOCmiL,

° nobyscoenue WKOJIbHUKOE COON00amb Ha YPOKE 0OUEnPUHImble HOPMbL HOBCOCHUS, NPAGUILA
00WEeHUS CO CMAPUIUMU (VYUMENIMU) U C8EPCIMHUKAMU (WUKOJIbHUKAMU), NDUHYUNDBL VYeOHOU OUCHUNTIUHbL
U CaMOOP2AHUZAYUULL;

° NPUBICYCHUEC BHUMAHUSL UKOIbHUKOE K YCHHOCHHOMY ACNEKMY U3V4AeMblX HA YDOKAX S6/IeHU,
Op2aHU3aYUsL UX pabomvl ¢ NOJYYAeMOU HA YPOKE COUUANbHO 3HAYUMOU UHGOpMayUel — UHULUUUDOBAHUE
ee_00Cyacoenusl, 8bICKA3bIBAHUS VYAUWUMUCI C80€20 MHEHUs N0 _ee_Noeooy, 8bipabomKU_c60e20 K _Hell
OMHOULCHUSL,

. UCNOIb308aHUe BOCIIUTATEIBHBIX BO3MOXHOCTEH COACpIKaHUS YUEOHOTO IpeaMeTa uepes
JCMOHCTPALIMIO  JIETSIM  MPUMEPOB  OTBETCTBEHHOIO, TIPAXKAAHCKOIO  IIOBEJICHHUS, IMPOSBICHUS
YEJIOBEKOJIIOOMS U TOOPOCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS, 3a/1a4 IS
pelieHus, TpoOIeMHBIX CUTYaIi Al OOCYXKICHHS B KJ1acce;

° NPUMEHEHUE HA YPOKE UHMEPAKMUBHLIX (opM pabdombl VYaUUXcs. UHMENIEKMYAIbHbIX U2D,
CIMUMYIUPVIOUUX _ NO3HABAMENbHYIO  MOMUBAYUIO  UKOJIbHUKOS,  OUOAKMUYECKO20 _meampa,  20e
NOJIVYEHHbIE HA VYPOKE 3HAHUS _00bl2pbleaiomcs 6 meampaibHblX NOCMAHOEKAX, OUCKYCCUL, KOMOpPble
0arOm_yYQUUMCS_B803MONCHOCHb NPUOOPecmiL_Onvlm_B8e0eHUs. KOHCMPYKMUBHO20 0UAN02A; 2PYNNOBOL
pabomul unu pabomsl 8 napax, Komopbsie y4aT NIKOIbHUKOB KOMAaHIHOW paboTe W B3aUMOJAEWUCTBUIO C
JIPYTUMH JCTHMH,

° BKIJIFOUEHHUE B YPOK UTPOBBIX MPOLIETYP, KOTOPHIE TTOMOTAIOT MOAAEPKATh MOTUBAIIUIO AETEH K
MOJIYYEHUIO 3HAHWUN, HAQ)XUBAHHWIO TMO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHWH B Kjacce, MOMOTa0T
YCTaHOBJICHUIO OOpOKeIaTeaIbHOM aTMOC(EpPhl BO BpeMs ypoKa;

. op2anuzauus___ wedhcmea  MOMUSUPOSAHHBIX U OPVOUPOBAHHBIX _ VYAWUXCA _ HAO _ UX
HEYCNesarowumMy___ OOHOKIACCHUKAMU, _ Odloue20  UWKOJIbHUKAM __ COUUAIbHO _ 3HAYUMbBIL __ ONbim
COMPYOHUYECEA U 83AUMHOU NOMOWU,

° UHUYUUPOBAHUE U_NOOOEPHCKA UCCNCO08AMENbCKOL _0esameIbHOCMU _UKOIbHUKOE 68 DAMKAX
peanu3ayuil UMY UHOUSUOVAIbHLIX U 2PYRNOBbIX UCCIEO08AMENbCKUX NPOCKMO8, YO 0ACH UWKOIbHUKAM
BO3MONCHOCIL _NPUOOPECmU_HABbIK CAMOCHMOSAMENbHO20 DEUEHUs. Meopemu4eckol_npooiembl, HABbIK
2CHEPUPOBAHUsL U 0pOPMIEHUS. COOCMBEHHbIX UOCH, HABLIK VEANCUMETbHO20 OMHOULCHUS K YYHCUM
uoesm, oQOpMAEHHbIM 6 pabomax Opyaux ucciedosamenell, Hagblk nyOau4Ho20 6biCHYNICHUS Nnepeo
ayoumopuetl, apeyMeHmuposaHus U OMCmausaHusl C60eu Mo4YKY 3PEHUSL.




TemaTHveckoe NJaHUpPoOBaHHe Kypca xumun 9 Kjacca.

Ne HasBanue TeMbl Konnuectso [TpakTuyeckue paboThI KonrtponbHbie paboThbI
/1 4acoB
1 Tema 1. IloBrOpenue 7 KonTtponsHast padota Nel
u 000011EHNE no teme «lloBTopenue u
CBEICHMIA IO Kypcy 8 000011IeHIEe CBEICHUH TT0
Kiacca. XHUMHYECKHE Kypcy 8 KJ1acca.
PEaKIHH. XVWMUYECKUE PEAKIIUN.
2 Tema 2. Xumudeckue 10 [P Nel. Pemenue | KontpoapHas padora Ne2
peakiuu B pacTBOpax OKCIIEPUMEHTATBHBIX ~ 3aJ7ad | M0 TeMe «XHUMHYECKUe
AEKTPOJIUTOB. 1o TEME | peaklli B pacTBOpax
«DNEKTPONUTHIECKAS AIIEKTPOJIUTOBY.
JTUCCOLIAAITUS.
3 Tema 3. Hemerasuinl u 25 [TP Ne2. «M3yuenue coiictB | Konrponbnas padora Ne3
WX COCANHEHHUS. COJISTHOM KUCIIOTBI». no teme «Hemeramibl u
[P Ne3. «M3y4yeHue CBOMCTB | UX COCIUHECHHUSI.
CEPHOU KUCIOTHI».
1P Ne4., «ITomyuyenue
aMMuaka Y HU3Y4YeHHE €ro
CBOMCTBY.
I1P Nos. «[lonyuenue
YTIIEKHCIIOTO rasa.
KauectBennast peakiusi Ha
KapOOHAT-HOHBIY.
4 Tema 4. Mertamisl u 18 ITP Ne6. «Kéctkocth Boubl M | KoHTposibHast pabota No4
UX COCTUHCHUSI. CIIOCOOBI €€ YCTpaHCHUSD. o teme «MeTauTbl U UX
I1P Ne7. Penienne | coenuHeHUY.
OKCIIEPUMEHTAIBHBIX  3ajad
1o TeMe «MeTab».
5 Tema 5. Xumus u 2
OKpY’Karolas cpeja.
6 Tema 6. OO60OmEHME 5
3HAHUWA TIO0 XUMHH 3a
KypcC OCHOBHOM
mkonbl.  [logrotoBka
K OcHoBHOMY
roCy/1apCTBEHHOMY
sk3ameny (OI'D).
7 PesepBHOE Bpemsi. 1
Uroro 68 7 4
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