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HHOACHUTEJIBHAA 3AIINCKA

Pabouas nporpaMma 1Mo XuMm1u COCTaBJICHA HA OCHOBAHUM!

. denepalbHOTO TOCYAAPCTBEHHOT'O CTaHAapTa OCHOBHOTO oOuiero oOpasoBaHus (IpUKa3
MunuctepctBa oOpazoBanus 1 Hayku P Nel1897 ot 17.12.2010) (c M3MEHEHUSIMH U TOTIOTHEHUSIMH );

. (benepanbpHOI 00pa3oBaTENFHON MPOrpaMMBbl OCHOBHOTO 001Iero oOpa3oBaHus oT 18 mas
2023 r. Ne 370;

. OCHOBHOI 00pa30BaTeN-HON MPOrpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHuUs [xomst
Ne 63;

. denepanbHOTO MEpeyHs YYSOHHKOB, JOMYUICHHBIX K HCIIOJIB30BAHUIO MPU pealu3aluu

UMEIOIIUXCSl TOCYNApCTBEHHYIO AKKpPEIUTALMIO 00pa3oBaTeNbHBIX NPOrpaMM HavajJbHOTO 0OIIero,
OCHOBHOTO 00IIIETO, CpeAHero odmiero oopa3zoBanus (YTBEpkKIeH MprKa3oM MUHHUCTEPCTBA MPOCBEIICHHS
Poccwiickoii ®eneparuu ot 21 cenTsiops 2022 r. Ne 858);

. MOJIOXEHUS 0 pabodeil mporpamme yueOHoro npeamera, kypca (PI'OC) MyHUIMIaIBHOTO
OFO/KETHOTO 00IIe00pa30BaTeILHOI0 YUPEKACHUS Topoaa Y nbstHOBCKA «CpemHss mkoma Ne 63»;

. JOpyTUX HOPMATHBHBIX aKTOB.

PaGouas mporpamMmma opueHTHpPOBaHA HA UCIIOJIF30BAHNE YUCOHUKOB!

1) Xumus. 8 kinacc. Yueonuk (aBrop O.C. I'abpuensn). 2020 r.
2) Xumus. 9 knacc. Yuebnuk (aBtop O.C. ['abpuensn). 2017T.

e nporpamMMmsl

OCHOBHBIE 11€JIM U3YyUYEHUS] XUMUU HAINPaBJICHBI:

* Ha OCBOCHHE BaKHEUITNX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUHU, XUMHUYECKON
CHMBOIJIHKE;

* Ha OBJIAJICHUE YMEHUSMHU HAONIOAATh XMMHUYECKUE SIBJICHHS, MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT, MPOU3BOJAUTH PACUeThl HA OCHOBE XMMHUYECKUX (OPMYJ BEMIECTB M ypaBHEHUU
XUMHUYECKUX PEAKIIU;

* Ha pa3BUTHE MO3HABATEIHHBIX MHTEPECOB U MHTEIIEKTYalIbHBIX CIIOCOOHOCTEH B Mpoiiecce
MPOBEJICHUSI XHMHUYECKOTO OKCIEPUMEHTa, CaMOCTOSTEIIbHOTO NPHOOPETEHUs 3HAHUU B
COOTBETCTBUH C BOSHHUKAIOIINMH KU3HEHHBIMH MTOTPEOHOCTSIMU;

* Ha BOCIIMTAHUE OTHOIICHHS K XUMHUH KaK K OTHOMY U3 (PyHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIEYeIOBEYeCKON KYIbTYPHI;

* Ha TPUMEHEHHWE TOJIYYCHHBIX 3HAHUM M YMEHHUH s Oe30MacHOTO HWCIOIb30BaHUS
BEIIECTB U MAaTEPUAJIOB B OBITY, CEJILCKOM XO3S1CTBE U Ha POU3BOJICTBE, PEIICHUS MTPAKTHIESCKIX
3a7a4 B IIOBCEHEBHOW KU3HU, IPEAYIIPEKACHHUS ABICHUNA, HAHOCAIINX BPEJ 340POBBIO YETOBEKA
U OKpY>Karollee cpere.

MecTto y4eOHOr0o Kypca B y4eOHOM IJIaHe
st 06s13aTeNbHOTO N3yYEHHUs yueOHOro Kypca «XuMus» B 8-9 kiaccax OTBOAMTCS IO 2
y4eOHBIX Yaca B Heqeno. Beero 136 yacos: 8 kiacc — 68 yacoB (34 ydeOHbIe Heenu); 9 kiacc —
684acoB (34 yueOHbIC HeEeNN).

I. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA «XUMUSA»

MeTanpeaMeTHbIe pe3yJibTAThI:

YMEHHE CAMOCTOSITENILHO OTIPENIENIATh IeJTd CBOEr0 00Y4EHHsl, CTaBUTh U (HOPMYITHUPOBATH
115 ce0sl HOBBIE 3a1auu B yu€0e Mmo3HaBaTeIbHOM JesTeTbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI
CBOEH IO3HABATEIbHOM ACATEIBHOCTH;

YMEHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh IyTH JOCTMIKGHUS IeJiel, B TOM YHUCIIe
aJIbTepHATHBHBIC, OCO3HAHHO BBHIOMpaTh Hanbosee 3(h(heKTUBHBIE CIIOCOOBI PEIIeHUs] yUeOHbIX U
MIO3HABATENbHBIX 33/1a4;



YMEHHE COOTHOCUTH CBOU JCHCTBUA C IIAHUPYEMBIMHU PE3yJbTaTaMH, OCYLICCTBIISATH
KOHTPOJIb CBOEH JEATENBHOCTH B MpoIlecce MOCTIDKEHHS pe3yJsbTaTa, ONpeNeNiaTh CHOCOOBI
JeWCTBUI B paMKax MPEASIOKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHUCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyaLUEH;

YMEHHE OLIEHUBATh IPABWIBHOCTh BBIMOJHEHUS Y4eOHOW 3agaud, COOCTBEHHBIE
BO3MOKHOCTH €€ pEeIlIeHNs;

BJIaJICHUE OCHOBAMH CaMOKOHTPOJIS, CAMOOLICHKH, IIPUHATHUS PEIICHUNA U OCYILECTBICHUS
OCO3HAHHOTO BBIOOpPA B y4eOHOMW U 1MO3HABATEILHOMN JEATEIIHOCTH;

YMEHHE OINpEeAeNsATh MOHATHUSA, CO3/laBaTh OOOOIICHUS, YCTAaHABIMBAaTh aHAJOTHH,
KJIaccu(UIUPOBaTh, CAMOCTOSITETILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUISA KIacCU(UKAIIH,
YCTaHABIUBATh  I[PUYMHHO-CIEIACTBEHHBIE  CBS3H, CTPOUTb JIOTMYECKOE  paCCyXIHHE,
YMO3aK/II04eHNE (MHIYKTUBHOE, JEAYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOJIBI,

YMEHHE CO03/1aBaTh, IPUMEHSTh U MPEOOPa30BBIBATH 3HAKU U CUMBOJIbI, MOJIETH M CXEMBI
IUIsL pelIeHus1 y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

YMEHHE OpPraHU30BbIBaTh y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU; paboTaTh MHIMBHUIYyaJIbHO U B TPYIIE: HAXOIUTH 00IIee pelieHue 1
paspemiatb KOHQJIUKTHI HA OCHOBE COTJIACOBAHMUS MO3ULIUI M y4€Ta HHTEPECOB; (OPMYIUPOBATH,
apryMEHTUPOBAaTh U OTCTaUBaTh CBOE MHEHUE;

YMEHHE OCO3HAHHO MWCIIOJIb30BaTh pPEYEBBIE CPEICTBA B COOTBETCTBHM C 3aJadei
KOMMYHUKAIIMHM JJIS1 BBIPAXEHUS CBOMX UYYBCTB, MBICIEH M TOTPEOHOCTEH; IIAHUPOBAHUS H
peryisiluA CBOECH IEATEIbHOCTH; BIIAJEHUE YCTHOM U NHMCBbMEHHOM PEYb), MOHOJIOIMYECKOMN
KOHTEKCTHOM PEUbIO;

dopmupoBaHHE UM pa3BUTHE KOMIIETEHTHOCTM B  OOJIACTH  HC-TIOJIb30BaHUS
MH(POPMALMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUH;

¢dbopMHpOBaHHE W Pa3BUTHE SKOJIOTMYECKOTO MBIIUICHUS, YMEHHE NPUMEHSTH €ro B
MI03HABATEIBHOM, KOMMYHHMKATUBHOM, COIIMATIBLHOM MPAKTUKE M MPOPECCHOHATHLHON OpUEHTALIUH.

JINYHOCTHBIE pe3y/IbTAThI:

(opMHpOBaHHE OTBETCTBEHHOI'O OTHOUICHHS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
yyaluxcs K CaMOpa3BUTHIO M CaMOOOpPAa30BaHMIO Ha OCHOBE MOTHBALIMKM K OOyUYEHHIO H
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOEHHIO NAlbHEHIIEH HHIUBUAYATbHOU TPACKTOPHH
oOpa3zoBaHus Ha 0a3e OPUEHTHPOBKH B MUpe npodeccuii u npodhecCHoHaIBHBIX MPEINOYTCHUH, C
yu4€TOM YCTOWYMBBIX TIO3HABATEIbHBIX MHTEPECOB, a TaKXKe Ha OCHOBE (HOPMUPOBAHHSA
YBaXXUTEIBHOI'O OTHOLIEHUS K TPYy, Pa3BUTHUS OIBITA y4aCTHUs B COLIMAIIBHO 3HAYUMOM TPYIIE;

(¢opMHpOBaHKE IIEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHON MPAKTUKH, YUUTHIBAIOIIETO COLUAIBHOE, KYJIBTYPHOE,
S3BIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOI'0 MHUPA;

(dopMHpOBaHNE KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOIIEHUU M COTPYJHHYECTBE CO
CBEpCTHUKAMM, [JETBMH CTapliero M MIAJIIIEr0 BO3pacTa, B3pOCIbBIMH B  Ipolecce
o0pa3zoBaTenbHON, O0IIECTBEHHO MOJIE3HOM, YUeOHO-HCCIeI0BATEIbCKOM, TBOPUECKON M APYTUX
BUJIOB J€ATEIbHOCTH;

(opMHpOBaHKE IIEHHOCTH 3JI0POBOT0 M 0€30macHOro odpasa KM3HM; YCBOEGHHUE MPaBUII
WH/IMBUYATbHOTO U KOJJIGKTHBHOTO O€30MacCHOr0 IMOBENEHHUS B UYPE3BBIYAWHBIX CHUTYaLUsX,
YTPOXKAKOLIUX KU3HU U 370POBBIO JIIOJIEH;

(opMHpOBaHHE OCHOB HKOJOTHUECKOW KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOTO MBIIIJICHUS, PA3BUTHE OIBITA DJKOJOTMYECKH OPUEHTUPOBAHHOU
pedIeKCUBHO-0LIEHOYHON M MIPAKTHYECKON ACATEIBHOCTH B )KU3HEHHBIX CUTYAIUX.

IIpeaMeTHBIE pe3yIbTaThl:

B cocraBe mnpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJCpPKAHUS,
YCTQHOBJICHHOTO JaHHOM (exepanpbHO pabodell mporpaMMoi, BBIIEISIOT: OCBOCHHBIC
o0yYaromMMHUCS Hay4yHbIE 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, crenuduuecKkue s
NpEeIMETHOM 00acTH «XUMUS», BHIBI JEATSIHHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHHS, €TO
MHTEpIpeTaLNH, IPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYalUsX.



VY olyuyaromerocss OynyTt chOpMHUpPOBaHBI CIEAYIOIMIME NPEAMETHBIE PE3ylbTaThl MO
XUMHUU:

PacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKHX TMOHSATHHA: aTOM, MOJEKyJla, XUMHUYECKUN
AJIEMEHT, IPOCTOE BEILIECTBO, CJOYKHOE BEIIECTBO, CMECh (OJHOPOAHAas M HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JI0Jsl XMUMHUYECKOTO 3JIEMEHTAa B COCIUHEHUH, MOJSIPHBIA 00BEM,
OKCH/JI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas
peakius, KiIacCU(pUKAIMs PEaKUUi: peaklu COCIMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUH
3aMeIIeHus], peakluu 0OMeHa, 9K30- U SHIOTEPMUYECKUE PEaKINH, TeIUIOBOU 3(h(eKT peakium,
PO aToMa, 3JEKTPOHHBIN CIIO aroMa, aToMHasi OpOUTalb, PaANYC aTOMa, XUMHUYECKas CBSI3b,
MOJISIpHAst U HETIOJISIpHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PAacTBOD,
MaccoBasi 10J1 BELECTBA (IIPOLIEHTHAs! KOHLIEHTpAL|s) B paCTBOPE;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHSATHA W MPUMEHATh 3TH
MOHATUS NPU ONMCAHUY BEIIECTB U UX MPEBPAILLCHUA;

UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJICHUS (POPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIIU;

OTpeNeNiATh BAJICHTHOCTh AaTOMOB D3JIEMEHTOB B OHHAPHBIX COCIUHEHUSAX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COCTUHECHUSAX, IPUHAIICKHOCTD BELIECTB K ONPEACIEHHOMY
KJIaccy COEQMHEHUH 1o QopmynaM, BUA XHMHUYECKOH CBS3M (KOBaJEHTHAas M MOHHAsA) B
HEOPraHMUYECKUX COCIUHEHMSIX;

packpsiBaTh cMbIca llepuogmueckoro 3akona J[.MI. MenaeneeBa: OE€MOHCTPUPOBATH
IIOHMMAaHHE NEPUOIUYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ileproguueckoil cucTeMe, 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO Y4EHUs], 3aKOHa ABOTaJ[po, ONMUCHIBATh U XapaKTepU30BaTh TAOINYHYIO
¢dopmy Ileprognueckoid CHUCTEMBl XHUMHYECKHX 3JIEMEHTOB: pa3iHyaTh IOHATHS «TJIaBHAs
noarpymnmna (A-rpynma)» u «nobounas noarpynna (b-rpynma)», maneie U 00JibIINE MEPUOJBI,
COOTHOCHUTBH 0003Ha4YEeHHUsI, KOTOpBIe UMeIoTcs B Tabnuie «Ilepuoauueckas cucreMa XUMHYECKUX
anemeHToB J[.M. MenneneeBa» ¢ YMCI0BBIMU XapaKTEPUCTUKaMHU CTPOCHUS aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsja sapa, oOliee 4YuciIo 3JICKTPOHOB M paclpelesieHHe HuX IIo
AJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpoOBaTh XMMHYECKHE 3JEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHE
peakiuu (10 YUCIly U COCTaBy yYacCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIJI0BOMY 3P QeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BELIECTB PAa3JIMYHBIX
KJIACCOB, MOATBEpP’KAasi ONMCAHHWE NPUMEPAMU MOJEKYJSPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIIUN;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT KX KAaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH NPOTEKaHUSI XUMUYECKUX ITPEBPALLEHUH B pAa3JIUYHbIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIEMEHTa 10 (hopMyJIie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
IIPOBOJUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM pEaKIUu;

IIPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIBLHON NEATEIbHOCTH — AHAIM3 U CHUHTE3,

CpaBHEHUE, 000011IeHHE, CHCTEMATHU3AIIHIO, KJIaCCU(UKAIIHUIO, BBISIBIICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JUISI M3YYCHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKIIHiA,
€CTECTBCHHO-HAYYHBIE METOJbl TO3HAHWS — HAOMIOJeHNe, W3MEpEHUe, MOACIUPOBAHNE,

AKCIIEPUMEHT (peajbHbIll U MBICIICHHBIN);

CJIeZIOBaTh TpaBWJIaM  TOJB30BAHMS XMMHUYECKOH TOCYJOoH U JIaDOpaTOpHBIM
000pyI0BaHUEM, a TAK)KE MPaBUIIaM 0OpaIlleHHsI C BEIECTBAMHU B COOTBETCTBUH C MHCTPYKIIMAMU
[0 BBINOJHEHUIO JTA0OPAaTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHHI0O U COOMPaHHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPO/IA), TPUTOTOBICHUIO PACTBOPOB C ONMpPEACIEHHOM
MacCOBOM J0JIed pPAcTBOPEHHOIO BEIECTBA, IUIAHUPOBAaTH U IIPOBOJUTH XUMUYECKHE
9KCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB ILIEIOYEN M KHMCIOT C IOMOIIbIO MHAWKATOPOB
(makmyc, ¢penondranent, METUIOPAHXK U APYTHE).



VY olyuaromerocss OynyT chOpMHUpPOBaHBI CIEAYIOIMIME NPEAMETHBIE pPE3ylbTaThl MO
XUMUH:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: XHMHUYECKUH D3JIEMEHT, aToM,
MOJIEKyJa, HMOH, KaTHOH, AHUOH, IPOCTOE BEIIECTBO, CIJI0)KHOE BEIECTBO, BAJEHTHOCTb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCICHMS, XMUMMUYECKas peakuus, XUMUYECKas CBS3b,
TEIUIOBOU (P QEKT peaKiiu, MOJIb, MOJIIPHBII 00BEM, pacTBOP, AIEKTPOIUTHI, HEIJIECKTPOIUTHI,
AJIEKTPOJIUTUYECKAs JUCCOIMALMsA, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMble U HEOOPATUMBIE PEAKIINN, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC PEAKLINH,
OKHCIIUTEJb, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AJIOTPONUs, aM(pOTEPHOCTD,
XUMHUYECKas CBSI3b (KOBAJE€HTHAas, WOHHAs, METAJUIMYECKas), KPUCTAUIMYECKAs pPEIIETKa,
KOppO3usi METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakUuu, MPEAeNIbHO JI0IyCTUMas
koHuentpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHMX IIOHSATHUH W INPUMEHSATHITH
MIOHSITHS IIPU ONMCAHUM BEILIECTB U X IIPEBPALICHUI;

UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIUKY Ul COCTaBJICHUS (POPMYJI BEIIECTB U ypaBHEHUN
XUMHUYECKUX PEAKIIU;

ONpEAEIATh BAJIGHTHOCTh U CTETIEHb OKHCIEHUS XMMUUECKHUX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOTO COCTaBa, NPHUHAJUIEKHOCTb BELIECTB K ONPEACIEHHOMY KJIACCy COEIMHEHUH IO
dbopmynaM, BUJI XUMUYECKON CBSI3M (KOBAJCHTHAs, MOHHAS, METAJUINYECKasi) B HEOPTaHMYECKUX
COCMHEHUSX, 3apsil MOHA MO XUMHUYECKOW (opmylie, Xapakrep cpeabl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMblci [Iepuoaudeckoro 3akoHa [[.M. Menneneesa u 1eMOHCTPUPOBATH €T0
NIOHMMAaHME: OIHMCBHIBATh M XapakTepu3oBaTh TaOnuuHyro ¢opmy llepumoanueckoil cucTeMsl
XMMUYECKHX AJIEMEHTOB: pa3inyarh MOHATHSA «TJIaBHas moArpymnna (A-rpymmna)» U «1no0o4yHas
noarpynmna (b-rpynma)», manble u OonbIIMe MEPUOIBI, COOTHOCUTH OOO3HAUYEHHUS, KOTOpHIC
UMEIOTCS B TEPUOIMUYECKONW TalNMIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMUYECKHX JIEMEHTOB (COCTaB U 3aps AApa, 00IIee YUCIIOo SJISKTPOHOB U pacrpeie]IeHUe UX Mo
3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB H
UX COEAUHEHMH B INpefesiaX MajblX MEPHOJOB M INIABHBIX MOATPYMII C Y4ETOM CTPOEHMS MX
aTOMOB;

KJIaccu(UIMpoOBaTh XMMHYECKHE 3JEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHE
peakiuu (1o YUCIy ¥ COCTAaBY YYacCTBYIOLIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(PQEKTy, Mo



NPOBOJIUTH PEAKIMH, MOJATBEPXKAAIOUINE KAuECTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB!
pacro3HaBaTh OIBITHBIM IYTEM XJIOPHUIOPOMMI-, HOAMI-, KapOoHaT-, Qocdar-, cuimkar-,
cynabdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHS ¥ HOHBl M3YYCHHBIX METaJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OMNEpPAIMH MBICIUTENILHOW NEATEIbHOCTH — aHAIW3 M CHHTES3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIINIO, BbISIBICHUE MPHYUHHO-CIICICTBEHHBIX CBSA3EH — IS
M3yYEHUs CBOICTB BEIIECTB M XMMUYECKHUX PEaKINii, €CTEeCTBEHHO-HAyUYHbIE METO/IbI TO3HAHUS —
HaOJI0IeHNE, U3MEPEHKE, MOICTIMPOBAHNE, SKCIIEPUMEHT.

II. COAEP KAHUE YYEBHOI'O KYPCA «XUMMUSA»

8 kimace

BBenenue (5 yacos)

[Ipenmer xumun. MeToasl MMO3HAHMA B XHMMHUHU: HAONIOJCHUE, HKCIEPUMEHT,
MojenupoBanue. VICTOYHMKM XHMHYecKOW MH(OpManuu, ee TONy4YeHHEe, aHalu3 U
NpPEJCTaBICHUE €ro pe3ynbTaToB. I[loHATHE O XUMHYECKOM »dJeMEHTEe U (QOopMax ero
CYLIECTBOBaHMA: CBOOOJHBIX aTOMax, MPOCTHIX M CIOXHBIX BemiecTBax. [IpeBpareHus
BemiecTB. OTIUYMe XMMUYECKUX PEaKUui OT (U3MYEeCKHX SBICHUH. Pojb XUMHUHM B JKHU3HU
yenoBeka. Xemopuiusa u xemohoous.

Kpatkue cBeneHuss M3 MCTOPUM BO3HUKHOBEHHS U pa3BUTHS XuMuu. Poib
OTEYECTBEHHBIX YUYCHBIX B CTAHOBJICHHUM XMMHUYECKOW Hayku — paboTsl M.B. JlomoHoCOBa,
A.M. Bytneposa, JI.11. Menneneena.

XUMHYECKash CUMBOJIMKA. 3HAKW XHMHMUYECKHX DJJIEMEHTOB M IPOMCXOXKICHHE HX
Ha3BaHuil. Xumuueckue ¢opmyisl. Munekcsl u koapdunmentsl. OTHOCUTEIbHBIE aTOMHAS U
MOJIEKYJISIpHAsl MacChl.

IIpoBenenue pacueToB MacCOBOW 0JIM XMMHUUYECKOTO JIEMEHTA B BEILIECTBE HA OCHOBE
ero (popmyJibl.

[Tepuonnueckas cucrema xumuuyeckux sneMeHTtoB J[.M. MenaeneeBa, ee CTpyKTypa:
MaJible U O0JIbIINE IePUOIbL, TPYIIIBI ¥ oArpynmnsl. [lepronndeckas cucreMa Kak ClipaBOYHOE
nocoOue ISt MOJTyYeHHsI CBEJICHUN O XUMUYECKUX 3JIEeMEHTAaX.

Jemoncrpanuu. 1. Monenu (mapocrepxkneBble n Crioapra-bpurieba) pasindHbIX
MPOCTHIX U CJIOKHBIX BellecTB. 2. Koymnekuus cTrekasiHHoN xuMuueckon nocybl. 3. Komnekuus
MaTepuasioB U U3/EIHM U3 HUX HA OCHOBE ailfoMuHus. 4. B3aumoielictBre MpaMopa ¢ KUCJIOTOM
U IOMYTHEHHE U3BECTKOBOW BOJBI.

JlabopaTopHble onbIThI. 1. CpaBHEHNHE CBOWCTB TBEPIBIX KPUCTATUINYECKUX BELIECTB U
pactBopoB. 2. CpaBHEHHE CKOPOCTH HCIApPEHHs BOABI, OJEKOJOHA U ATHJIOBOTO CIHUPTA C
GuIbTpOBANBHOM OyMaru.

IIpaktnuyeckas padora Ne 1. IIpaBwia Th npu paGore B xuMH4YecKkoM KaOWHETe.
[Tpuemsl oOpamieHus ¢ 1a60paToOpHBIM 000PYIOBAHUEM.

Tema 1. AToMBI XUMHUYECKHUX 3JIEMEHTOB (9 YacoB)

ATOMBI Kak (popMa CyIIECTBOBAHHS XMMUYECKHX 31€MeHTOB. OCHOBHbBIC CBEACHUS O
CTpoeHHMH aToMOB. Jloka3aTenbcTBa CIOXHOCTH cTpoeHHs aromoB. OmbiTel Pesepdopna.
[InanerapHast MOJENIb CTPOEHUS aTOMa.

CocTtaB aTOMHBIX si€p: NPOTOHBI, HEUTPOHBL. OTHOCUTENbHAas aTOMHAas Macca.
B3anMoCBs3b MOHATUN CIIPOTOHY», KHEUTPOH», «OTHOCUTEIIbHAS AaTOMHAsI MAaCCa».

M3MeHeHne uuclia MPOTOHOB B siipe aToMa — 0Opa30BaHHWE HOBBIX XMMHUYECKHX
3JIEMEHTOB.

M3meHeHne yuciia HEUTPOHOB B siipe aToMa — oOpa3zoBaHKue U30TonoB. CoBpeMeHHOE
OIIpEEICHUE TIOHATUS «XUMUYECKUH 3JIeMeHT». M30TOMbI Kak pa3HOBUAHOCTH aTOMOB OJTHOTO
XMMHYECKOIO JIEMEHTA.

OnexTpoHbl. CTpOEHHE 3JEKTPOHHBIX YPOBHEH aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJjlbIX
nepuooB. [IoHATHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.



[Tepuonnueckas cucrema xumuueckux snemeHtoB Jl. M. MenneneeBa u cTpoeHue
aTOMOB — (DM3MYECKHI CMBICI TMOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMEpa TpYIIIbl, HOMepa
[epuoaa.

M3MmeHeHne ynciia 2JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
3JIeMEHTa — 00pa30BaHME MOJIO0KHUTEITbHBIX

U OTpULATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMHU METAJUIOB M HEMETAJUIOB.
[IpyurHBl U3MEHEHUS METAUIMYECKUX M HEMETAJUIMUECKUX CBOMICTB B IEPUOJAX M IpYyNIaAX.
OOpazoBanue OuHapHbIX coenuHeHUi. [loHsTHe 00 wWOHHOW cBs3u. Cxembl 00pa3OBaHUA
WOHHOU CBs3U. B3anMoeiicTBre aTOMOB 3JIEMEHTOB HEMETAJIOB MEX Iy c000i — oOpa3zoBaHue
JIByXaTOMHBIX MOJIEKYJI IPOCTHIX BEILLIECTB.

KoBasienTHas HeMoJIIpHAsE XUMUYECKas CBsI3b. DJIEKTPOHHBIE M CTPYKTYPHbIE (POPMYJIBI.

B3auMoneiicTBiie aTOMOB HEMETAJUIOB MEXIy €000l — oOpa3oBaHHe OWHApPHBIX
COEIMHEHUI HEMETAJUIOB. DJIEKTPOOTpULIATEIbHOCTh. KoBaneHTHas nosnsipHas cBs3b. [lonsatue
0 BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBATh KOBAJICHTHBIE XUMUYECKHE CBSI3U.

CocraBienue ¢opmyn OWHApHBIX COEIMHEHMH MO BaJeHTHOCTH. HaxoxkneHue
BaJICHTHOCTH 110 (popMyIie OUHAPHOTO COCTUHEHUSI.

B3auMoneiicTBie aTOMOB METAJIOB MEXAy €000 — 00pa3oBaHHE METAUIMYECKUX
kpuctaiios. [IoHATHE 0 METAIUINYECKOU CBS3H.

JdemoHcTpauuu. Moaenu aToOMOB XMMUYECKUX 3JeMEHTOB. [lepronnueckas cucrema
xuMmuaeckux 3memeHToB [1. . Menpaeneesa (paznudHbie GOpMBI).

JlabopaTopHble onbIThl. 3. MojenupoBaHHe NpUHIUINA ACHCTBHSI CKaHUPYIOLIETO
MuKpockomna. 4. M3rotoBnenue mojeneil MojeKkya OMHApHBIX coequHeHuil. 5. M3roToBnenue
MOZEJIH, UJUTFOCTPUPYIOLIEH CBOMCTBA METAJTINYECKOH CBSA3H.

Tema 2. IIpocTbie BemecTBa (6 4acoB)

[lonoxxeHne wmeTauioB M HEMETAUIOB B llepuoguyeckoil cucTeMe XUMHYECKUX
sanemeHToB [[. WM. MenneneeBa. Baxkneiimme mnpocTbie BeLIECTBA — METaUIbl (Keje3o0,
QATIOMUHUH, KalbIIU|, MAaTHUH, HaTpHii, Kanuit). O0mue pu3ndeckrue CBOMCTBA METaJIOB.

Baxwneiime mpocTble BellecTBa HEMETAJlIbl, 0Opa30oBaHHBIE aToOMaMM KHCIOpPOJa,
BOJIOPOJa, a30Ta, cepsl, hocdopa, yrieposa.

Moutekybl IPOCTHIX BEIIECTB ~-HEMETAJNIOB — BOJIOPOAA, KUCIOPOAA, a30Ta, FaJIOI€HOB.
OTtHocuTenbHas MOJIEKYJIIpHas Macca.

CriocoOHOCTh aTOMOB XMMHMYECKHX 3JIEMEHTOB K 00Pa30BaHUIO HECKOJBKUX MPOCTHIX
BEIIECTB — aJUIOTPONUS. AJUIOTPOIIHBIE MOAM(HUKaNIUU Kuciopona, (ocdopa, omopa.
Metannnueckue U HEMETAIUIMYECKHE CBOMCTBA MPOCTHIX BelECTB. OTHOCUTENBHOCTh 3TOTO
HIOHSITHSL.

Yucno Aporagpo. KomuuectBo BemectBa. Monbs. MossipHast Mmacca. MomsipHbIi 00beM
ra3oo0pa3HbIX BemecTB. KpaTHble eIMHUIIBI N3MEPEHHUS KOJINYECTBA BEIIECTBA — MUJIIMMOJIb
U KWIOMOJIb, MHIJTUMOJISIDHAsE M KWJIOMOJSIpHasE MacChl BELIECTBA, MUJUTUMOJIAPHBIA U
KAJIOMOJISIPHBIH 00BeMbI ra3000pa3HBIX BEILECTB.

PacueTsl ¢ ncnonp30BaHHMEM IMOHITHH «KOJIMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJIIPHBIN 00BEM ra3oBy», «IUCI0 ABOTaPO».

Jemonctpanun. [lomyuenue ozoHa. OOpasibl 6eIOro U CEporo 0j0Ba, OEnoro u
KpacHoro (ocdopa. Hexotopbie MeTayulbl U HEMETAIBI C KOJMYECTBOM BEIECTBA 1 MOJIb.
MossipHbIii 00beM Ta3000pa3HBIX BEIIECTB.

JlabopaTopHbIe onbIThI. 6. O3HaKOMIJIEHHE C KOJUIEKLIMEN MeTalIoB. 7.O3HaKOMIIEHHE
C KOJUIEKIIME HEMETAJUIOB.

Tema 3. CoennHeHHs1 XMMH4YE€CKHUX 3JIeMeHTOB (15 yacoB)

Crenens okucienusi. CpaBHEHHE CTENEHM OKHCIICHUS M BaJIeHTHOCTU. OmpenaenieHue
CTETIEHU OKHCIICHUS 3JIEMEHTOB B OMHApHbIX coeanHeHusx. CocraBienue Gpopmys OMHAPHBIX
COeIMHEHHH, OOIINHA CII0C00 MX HA3BaHMUIA.

BunapHble cCOeTMHEHUSI METANIOB U HEMETAJUIOB: OKCHU[BI, XJIOPUIBI, CYIb(UIBI U TIP.
Cocrapnenue ux popmy.



bunapHble cOeMHEHMSI HEMETAIIJIOB: OKCUABI, JETYYHE BOJAOPOIHBIE COEAMHEHHUS, UX
cocTaB U Ha3zBaHu. [IpencraBuTenn OKCUAOB:

BOJIA, YIVIEKUCIIBIM ra3, HerauleHas H3BecTb. [IpeacTraBUTeny JIETYyYMX BOAOPOIHBIX
COEJIMHEHUI: XJIOPOBOJOPO M AMMHMAK.

OcHoBaHusl, X cocTaB U Ha3BaHus. PacTBopuMocTh ocHOBaHU B Bojie. [IpencraBurenu
IIeJI0Yeii: TUAPOKCUIBI HATPUS, Kanus U Kanbius. [loHsTre 00 HHAMKATOpaX M KaueCTBEHHBIX
peaxkusx.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kucnot. IIpeacraBuTenu KUCIOT:
cepHasi, consiHasi, a3oTHas. [lonarue o mkane kuciaotHocTu (wkana pH). 3menenue okpacku
WHAUKATOPOB.

Conu xak Mpou3BOJHBIE KUCIOT U OCHOBAHUM, X COCTAaB U Ha3BaHUA. PacTBOpUMOCTh
coneii B Boze. [IpencraBurenu comneil: xnopua HaTpus, kKapOoHaT U GocdaT KaibIus.

AMopdHBIE U KPUCTAUIMYECKUE BeIIeCTBA. MEXKMOIEKYIpHbIE B3aWMOJICHCTBHUS.
THUIBI KPUCTAIUIMYECKUX PELIETOK. 3aBUCUMOCTD CBOIMCTB BEILIECTB OT TUIOB KPUCTAIUIMUECKUX
pELIETOK.

UYuctele BemiecTBa U cMecH. [IpuMepsl KUAKHX, TBEPABIX M Ta3000pa3HbIX CMECEH.
CBolicTBa YMCTHIX BEUIECTB U cMecel. MIx cocras.

MaccoBass u oObeMHass JOJIM KOMIIOHEHTa CMecd. Pacuersl, CBSi3aHHBIE C
MCII0JIb30BAaHNUEM TIOHATHUS «JI0JISD».

Jemonctpanun. OOpa3bl OKCHAOB, KHCJIOT, OCHOBaHM U coieid. Mogenu
KPUCTAINIMYECKUX PEIIETOK XJIOpUJa HaTpud, anmasza, okcuaa yriepoga (IV). Kucnorno-
IEJIOYHbIE MHAMKATOPBI, U3MEHEHHE HMX OKPAaCKM B pa3IMYHbIX cpefax. YHHBEpCAIbHBIN
MHAMKATOP U U3MEHEHHE €r0 OKPACKH B pa3auuHbIX cpenax. [lkana pH.

JladopaTopHblie onbIThI. 8. O3HAKOMJIEHHE C KOJUIEKIMEH OKCUAOB. 9.03HakoMIIeHHE
co cBoiictBamu ammuaka. 10. KauecTBeHHas peakuust Ha yriekuciasii ras. 11. Onpenenenne pH
PacTBOPOB KUCIOTHI, I1€7104M ¥ BoAbl. 12. Onpenenenue pH AMMOHHOTO U S16JI0YHOT'O COKOB Ha
cpe3e wionoB. 13. O3HakomieHue ¢ Kosuiekuuen coneit. 14. O3HakoMJIEHHE C KOJUIEKLIUEH
BEIIECTB C Pa3HbIM TUIIOM KPHUCTAIUIMYECKOM pemeTkd. M3rorosienue Mogaeneu
KPUCTAJNTMYECKUX pemeTok. 15. O3HakomiieHne ¢ 00pa31oM ropHOi MOPOIbI.

IIpakTyeckas padora Ne 2. [IpurorosieHue pacTBopa caxapa U OINpPENEICHHUE €ro
MAacCOBOM J0JIA B paCTBOPE.

Tema 4. U3meHeHus, npoucxoasiiue ¢ Bemecrsamu (13 yacon)

ITonsiTvE AABIEHUH, CBSI3aHHBIX C U3MEHEHUSIMU, ITPOUCXOJSAIIMMHU C BELIECTBOM.

SIBneHus1, CBsI3aHHBIE C W3MEHEHHMEM KPUCTAJUNIMYECKOTO CTPOEHHUS BEIECTBA IIPU
MIOCTOSTHHOM €T0 COCTaBe, (PU3NYECKUE SBICHUSI.

dusnyeckue SBICHUS B XMUMHU: JUCTWILIALUSA, KPUCTAJUIM3ALMs, BBIIapUBAHUE U
BO3TOHKA BEIECTB, (PMIBTPOBAHUE U IIEHTPU(PYTUpOBaHUE.

SIBneHus1, CBSA3aHHBIE C M3MEHEHMEM COCTaBa BEIECTBA, XUMHUYECKHE DPEAKIUHU.
IIpu3Haky M yciOBUS NPOTEKAHUS XUMHUYECKUX pEakuil. BeiaeneHue TemnoTel U cBeTa -
peaxiu ropenus. [TonsTre 06 3K30 U SHIOTEPMUUECKUX PEAKIIHIX.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMUYECKHE YPaBHEHUS.

3HayeHne WHIEKCOB M Kod(duimentoB. CocTaBieHHE YypaBHEHUH XHMHUYECKHX
peaKuui.

PacyeTsl 0 XMMHUYECKUM ypaBHEHMsM. PelleHue 3a1ad Ha HaX0KJIEHUE KOJIMYECTBA,
Macchl WM O0beMa MPOJYKTa PEAKLUUU IO KOJIWYECTBY, Macce I O0BEMY HCXOJHOTO
BeLIECTBA. PacyeTsl ¢ UCNOIb30BAHUEM IOHATHUS «IOJS», KOIAa MCXOIHOE BEIIECTBO JaHO B
BHUJIE pPACTBOpa C 3aJaHHOM MacCOBOM JOJIEH PACTBOPEHHOI'O BELIECTBA WM COIEPKHUT
ONPEACIIEHHYIO JIOJII0 IPUMECEHN.

Peaknuu pasnoxenus. IlpencraBieHne O  CKOPOCTH  XMMHUYECKMX — PEAKLIMM.
Karanuzatopel. ®@epmenThl. Peakium coenuHeHus. Katanutudyeckue M HEKaTaIUTUYECKUE
peakiuu, oOpaTuMble M HeoOpaTuMble peakiuu. Peaknum 3amenieHus. Psa akTHBHOCTH
METaJJIOB, €r0 HUCIOJb30BAaHUE JUIsl MPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKLUi



MEXKIy METaJJIaMUA U KHUCJIIOTaMHU, PEaKLMKW BBITECHEHMs OJHUX METAJ/UIOB U3 PACTBOPOB UX
COJIEN APYTUMH METAJIAMMU.
JleMOHCTpanuH.

[Tpumeps! pU3NUECKUX SBICHUM:

a) Tu1aBJeHue napagpuHa; 6) BO3roHKa HOAa WM OCH30MHON KUCIOTHI,

B) PAacCTBOpPEHHME OKpAICHHBIX COJieH; T) AudQy3us TyIIHCTHIX BEUIECTB C Tropsieit
JAMIIOYKH HaKaJUBaHUS.

IIpuMepsl XUMUYECKUX SIBJICHUN:

a) ropeHre Maruus, ¢pocdopa; 6) B3aUMOACHCTBUE COISHON KUCIOTHI C MPaMOPOM WJIH
MenoMm; B) nosryduenue ruapokcuaa meau (II);

I') pacTBOPEHHUE IOJIyYEHHOTO TI'MAPOKCHAAa B KHUCIOTax; 1) B3aUMOJAEHUCTBHE OKCHIA
Meau (II) ¢ cepHOit KMCIIOTON IpU HArpEBaHUU;

€) pa3okKeHHe IEpMaHraHaTa Kajlus; 5K) pa3jlo’KeHUE MEPOKCUIA BOJOPOA C IOMOILBIO
JMOKCHIAa MapraHiia 1 Kataias3sl KapToQens HId MOPKOBH;

3) B3auMO/IeiicTBUE pa30aBIeHHBIX KUCIOT C METaJUIaMHU.

JlabopaTopubie ombITbl. 16. IlpokanuBaHue Meau B IUIAMEHHM CHUPTOBKH. 17.
3ameleHue Menu B pactsope xinopuaa meau (1) xxenezom.

IIpakTyeckas padora Ne 3. AHanu3 OYBHI.

IIpakTnyeckas padora Ne 4 "HaGmonenus 3a ropsiieit cBeuoit”

IIpakTnyeckas padora Ne 5 «IIpu3Haky XMMHUECKUX pPEAKLIUI».

Tema 5. PacTtBopenue. PactBopsl. CBoOlCTBa pacTBOPOB 3JIeKTPOuTOB (16 yacoB)

PactBopenune kak ¢usuko-xumuueckuii mpouecc. Ilomstue o ruaparax u
Kpuctayoryaparax. PactBopuMocTts. KpuBble pacTBOPUMOCTH Kak MOJENIb 3aBHCHUMOCTH
pPacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmiepaTypbl. HachllieHHbIe, HEHACBILIEHHBIE U
IIEPECHIIICHHBIE PACTBOPHL. 3HAUEHUE PACTBOPOB AJISl IPUPOJIBI U CENBCKOTO XO35MCTBA.

[TonaTHe 00 3NEKTPOIUTUYECKON AUCCOLUMAIMU. OJNEKTPOIUTBI U HEDICKTPOIUTHI.
MexaHu3m AMccolMalnuil 3JIEKTPOJUTOB C  PA3JIMYHBIM  XapakTepoMm CBs3H. CTeneHb
ANIEKTPOIUTHYECKOH nuccoranuu. CHUIbHBIC U c1a0ble HIEKTPOJIUTHL.

OCHOBHBIE MOJOXKEHHUS TEOPUHU IEKTPOIUTHUECKON Auccoruany. loHHbIe ypaBHEHUS
peakmmii. Peakiinu oOMeHa, uaymue 10 KOHIIA.

Knaccugukarus HOHOB U UX CBOMCTBA.

Kucnotsl, ux xnaccudpukanus. JJucconmanus KUCIOT U UX CBOMCTBA B CBETE€ TEOPUHU
JJIEKTPOJUTUYECKOM aucconuanuu. MOJIeKyJIsspHblE ¥ HWOHHBIE YPaBHEHHUs PpEaKLUil.
B3aumoneicTBuE KUCIOT ¢ METAUIaMH. ODJIEKTPOXUMHMUYECKHH DSl HaNpsyKEHUH METaslloB.
B3anMopnencTere KUCIOT ¢ OKCUIAMH METauIoB. B3auMonelcTBUE KUCIOT C OCHOBAHUSMU —
peakuus HeWTpanuzanuu. B3amMojeicTBue KHUCIOT ¢ coisiMu. Mcmonb3oBaHue TaOIHUIIBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccuukanus. Juccouuanusi OCHOBaHMM M MX CBOICTBa B CBETE
TEOPUH DJIIEKTPOJIUTUUECKON TUCCOLUALIUN.

B3aumoneiictBre ocHOBaHuil ¢ cosimu. Vcnonp3oBaHue TabIUIbI PACTBOPUMOCTH JIJIst
XapaKTEPUCTUKU XUMUYECKUX CBOWCTB OCHOBAaHWHU. B3aummoaencTBue HIENOUYEH C OKCHAAMU
HemeTtaiioB. Cosn, WX JuccOLMAanUs U CBOWCTBA B CBETE TEOPUU DBJIEKTPOIUTHUECKOMN
aucconuanuu. B3aumonelcTBHe coledl ¢ MeTalulaMH, OCOOCHHOCTH J3THUX PEaKIuid.
BsaumopneiictBue coseit ¢ comsimu.  Mcmonb3oBaHue TaOMMIBI  paCTBOPUMOCTH IS
XapaKTepUCTUKH XUMHUYECKUX CBOMCTB cojeil. O0o0meHne cBeaeHud o0 OKcHaaX, HX
Kiaccu(uKkanuy U cBoMCTBax. [ eHeTHUecKue psabl MeTajlla M HeMeTasuia. [ eHeTuueckas CBsi3b
MEXKy KJIacCaMU HEOPraHUYECKUX BELICCTB.

OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Omnpenenenue cTeneHeld OKHUCICHHUS ISl AJIEMEHTOB, 00pa3yloluX BEIIEeCTBa pasHbIX
KimaccoB. Peakumum HMOHHOrO oOOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC —PEAKIIHH.
OxucauTens ¥ BOCCTAaHOBUTENb, OKMCIEHUE U BOCCTAHOBJICHUE.



CocraBieHrue YpPaBHEHHMH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA METOJIOM
ANEKTPOHHOTO OaliaHca.

CBoiicTBa MPOCTHIX BEUIECTB — METAUVIOB M HEMETAIOB, KUCJIOT U COJEH B CBETE
OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMA.

JdemoHcTpanuun. VcnbiTaHue BEIIECTB M UX PACTBOPOB HA BJIEKTPONPOBOIHOCTD.
3aBUCUMOCTb DJIEKTPOMPOBOJHOCTH YKCYCHOM KHUCJIOTBI OT KOHIIEHTpauuu. J[BrkeHue
OKpAILICHHBIX HMOHOB B JJICKTPUYECKOM I0je. B3anMOnencTBHe IUMHKA C CEpOHl, COJISTHOU
kucinoroit, xmopuaom Menu (II). Topenme w™arnus. BsaumopeiicTBue XJIOpHOHW U
CEpPOBOJAOPOIHOM BOJBI.

JlabopaTopHble ONBITHI.

18. B3aumoneicTBrE pacTBOPOB XJIOPHIA HATpUsl U HUTpaTa cepedpa. 19.
[Tonyuenue HepacTBOPUMOTO THUAPOKCHAA M B3aUMOJCIHCTBUE €r0 C KHUCIOTAMH. 20.
BsaumogaelicTBue KUCIOT ¢ OCHOBaHUAMHU. 21. B3auMonelcTBre KUCIOT ¢ OKCUIaMU METAIJIOB.
22. BsaumonencTBhe KHUCIOT ¢ MeTamnamu. 23. BzauMopaeicTBue KHUCIOT ¢ coiaaMu. 24.
B3aumopeiictBue mienoueir ¢ kuciotamu. 25. B3aumonelcTBue wIeNoOYed € OKCHAAMH
HeMeTaiioB.26. B3aumopnelictBue menouedi ¢ comsamu. 27. IlomydeHue M  CBOMCTBa
HEpAcCTBOPUMBIX OCHOBaHUH. 28. B3ammonelcTBHE OCHOBHBIX OKCHJIOB C KHUCIOTamMH. 29.
B3aumopeiicTBue OCHOBHBIX OKCHAOB ¢ BOJ0i.30. B3aumopaeiicTBuE KHCIOTHBIX OKCHJOB C
meaouaMu. 31. BzauMoelicTBie KUCIOTHBIX OKCHOIOB ¢ BOAOM. 32. B3aumoeiicTBue coleii ¢
kuciotamu. 33. B3aumosaeiictBue coneit ¢ menouamu. 34. BzaumoaeicTBue coneit ¢ cosimu.
35. BzauMopeiicTBHE pacTBOPOB COJIEN C METAJIIAMH.

IIpakTyeckas padora Ne6. Pemienue skcriepuMeHTaIbHBIX 33/1a4.

Tema 6. O0001IeHUE U ccTeMAaTH3alus 3HAHWH (4 yaca)

9 kiacc

Tema 1. BBenenne. O0mas XxapakTepuCTHKA XHMHYECKHX 3JIEMEHTOB U XHMMHYECKHX
peaxkuuii (10 yacoB)

XapakTepruCcTUKA JIEMEHTA 110 €ro MOJIOKEHUIO B [lepuoanueckon cucreMe XuMHIECKUX
anemenToB [I.W. MenneneeBa. CBolicTBa OKCHUIIOB, KUCJIOT, OCHOBAHUM U COJIEH B CBETE TEOPUU
JJIEKTPOJUTUYECKON JUCCOLMALMM U OKHUCIICHUA-BOCCTAaHOBJICHUS. lIoHATHE O IEepexoaHbIX
aneMeHTax. AMpoTepHOCTh. ['eHeTHUeCcKui psii MEPEeXOAHOTO deMenTa. [leproanueckuii 3aKoH
u Ilepnonnueckas cucreMa XUMHYECKUX 3JIEMEHTOB
J.. Menneneesa. XuMu4eckast OpraHu3alis )KUBON U HEKUBOU IIPUPObL. XUMUUYECKHUM COCTaB
A1pa, MAHTUU U 36MHOM KOPbI. XMMHUUYECKHUE 3JIEMEHTHI B KJIIETKAX ’KMBBIX OPraHu3MoOB. Makpo u
MHUKPO3JIEMEHTHI.

O060011IeHre CBEICHUH 0 XMMHUYECKHX peakiusax. Kiaccupukanus XMMAYeCKUX peakiui
[0 Pa3IMYHBIM MPHU3HAKAM: «YHUCIO M COCTaB PEarupyroliux M OOpa3yIOIIMXCS BEIIECTBY,
«TerioBor 3¢ (deKT», «HamNpaBICHUE», «HU3MEHEHHE CTENEHEHl OKHCICHHS 3JEMEHTOB,
00pa3yIoMX pearupyroue BemecTBa», «(haza», «UCIoNb30BaHue KaTanuzaTopa». [loHsTre o
CKOPOCTH XUMHYECKON peakuuu. PakTopel, BIMAIOIIME HA CKOPOCTh XMMUYECKHUX DPEAKLIUU.
KaranuzaTopsl u karanus.

WNHrunburopsl. AHTUOKCHIAHTHI.

Tema 2. MeTtasuisbl (14 yacoB)

ITonoxenue wmerawioB B llepuogmyeckod cucreme XuMuueckux aiemeHros J[I.H.
MenneneeBa. Mertaimndeckas KpUCTAJUIMYECKAs! PELIETKA U METaJUIMYECKasi XUMHUUYECKas CBS3b.
O6mue ¢usmueckue cBoicTBa MeTayimoB. CIUlaBpl, UX CBOWCTBA W 3Ha4YeHHE. XHUMHUYECKUE
CBOMCTBA METAJIJIOB KAK BOCCTAHOBUTEJIEH, & TAKXKE B CBETE UX II0JIOXKEHUS B JJIEKTPOXUMUYECKOM
psangy HanpspkeHud MetamioB. Koppo3uss MeTainoB W crmocoObl OOprObI ¢ Heil. MeTaisl B
npupoje. Obmue crnocoObl UX MOTyUYEHUS.

OO01mas xapakTepuCcTHKa MIEIOYHBIX MeTauoB. MeTtansl B ipupoe. OO01iue croco0bl ux
nonyyeHusi. Crpoenue atomoB. lllenounbie MeTamibl — NOpOCThiE BellecTBa. Bakueiimue



COCMHEHUS ILIEIOYHBIX METAJUIOB — OKCHJIbI, TUAPOKCHIBI U COJIM (XJIOpUABI, KapOOHATHI,
Cynb(aThl, HUTPAThI), UX CBOWCTBA U IPUMEHEHUE B HAPOAHOM X03s1iicTBe. Kanuiinbie yno0peHus.

OO0mras xapakTepUCTHKa JIeMEHTOB TiaBHO#M noarpynmnsl 11 rpynmel. CTpoeHne aToMoB.
[IlerouHO3eMenbHBIE  METaUIBl  —IIPOCThIE  BELIECTBA.  BakHeWlnue  COECQUHEHUs
IIETI0YHO3EMENbHBIX METAJIIOB — OKCH/IbI, TUAPOKCHUIBI U COJIU (XJIOPHIBI, KApOOHATHI, HUTPATHI,
cynbdarsl, pocdarer), UX CBONCTBA U IPUMEHEHUE B HAPOIHOM XO3sIICTBE.

Amromunuii. CTpoeHue atoma, pU3HUecKue 1 XUMUYECKHUE CBOMCTBA MTPOCTOTO BEIIECTBA.
CoenuHeHUs1 aIIOMUHUS — OKCHUJ U TUAPOKCHU], UX aM(OTepHBbIN XapakTep. Baxueiimue conu
amoMuHus. [IpuMeHeHne amOMUHUSA U €70 COCITMHEHUN.

XKeneszo. Crpoenue aroma, puU3NUECKUE M XUMHUYECKHE CBOICTBAa MPOCTOTO BEIIECTBA.
I'enernueckue psaapl Fe2+ n Fe3+. Baxnuelimme conu xene3a. 3HaAueHHE JKejle3a U €ro
COCIMHEHM U1 IPUPOBI U HAPOIHOIO XO35UCTBA.

Tema 3. IIpakTukym 1. "CpolicTBa MeTa/1JI0B M UX coeqnHeHnii'" (2 yaca)

1. OcyuiecTBiIeHHE HENOUYKH XMMHUUECKHUX IPEBPAIICHUN.

2. Pemenune sKcnepuMEHTAIBHBIX 33]1a4 Ha PAclO3HABAHWE U IOJYyUYEHHUE COCIUHEHMU
METAJIJIOB.

Tema 4. HemeTasuibl (28 yacoB)

OOmast XapakTepuCTHKa HEMETaUIOB: ToJjoxeHue B Ilepuoanyeckoir cucrteme
XUMHYECKHUX AJIEMEHTOB J.. Menneneena, 0COOEHHOCTH CTpOEHUS aTOMOB,
anekTpoorpunarenbHocTh (D0) kKak Mepa «HeMeTamumdHocTuy, psag 0. Kpucrammmaeckoe
CTPOEHHE HEMETAIIJIOB — IMPOCTHIX BemecTB. Amorponus. dusnueckue cBOMCTBA HEMETAILIOB.
OTHOCUTENBHOCTD MOHATUH «METAD» U «HEMETAILD.

Bonopoa. Ilonoxenue Bonopoaa B [lepuoanueckoit cucteMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aroMa u MoJieKyJibl. Du3ndeckrue 1 XMMUYECKUE CBOMCTBA BOJOPOA,
€ro MOJyYeHHE U IPUMEHEHHUE.

Boga. Crpoenue Mmosekynsl. BomopoaHas xumuueckas cBsizb. PU3NYECKUE CBOWCTBA
BOJbI. AHOMaJIMM CBOWCTB BOAbl. ['mapoduibHble W ruapodoOHbIe BemecTBa. XHUMHYECKHE
cBoiictBa Boxbl. KpyroBopor Boasl B mpuponae. Bomooumctka. Aspanus Boasl. beiToBBIE
¢uibTpbl. MuHEpasibHbIe BOJBL. JIMCTHIUIMPOBAaHHAs BOJA, €€ MOJyuYeHHE U IIPUMEHEHUE.

O6mas xapaktepuctuka rajiorenoB. Ctpoerue aroMoB. IIpocTrbie BemiecTBa 1 OCHOBHBIE
COEIMHEHMS TaJI0T€HOB, UX CBOMCTBA.

Kparkue cBenenus o xyope, O6pome, ¢rope u i#ozxe. [IpuMeHeHHe rajioreHoB M MX
COCIMHEHUI B HAPOJHOM XO3SMCTBE.

Cepa. CrpoeHue aroma, ajuIOTPOIUSl, CBOMCTBA M NPUMEHEHHUE POMOMYECKOH Cephl.
Oxkcunnl cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npumeHenue. CepHasi KUCIIOTa U €€ COJIH,
UX IIPUMEHEHUE B HAPOJHOM XO03s1CTBE. IIpOU3BOACTBO CEPHOM KHUCIIOTBHI.

A3ot. CTpoeHHEe aTomMa U MOJIEKYJIbI, CBOMCTBA MIPOCTOr0 BeuiecTBa. AMMHAK, CTPOEHUE,
CBOMCTBa, NOJly4eHHE U puMeHeHne. Cou aMMOHMS, UX CBOMCTBA M puMeHeHue. OKcuapl a30Ta
(IT) u (IV). A30THast KUCIIOTa, €e CBOWCTBA U MpUMeHeHue. HUTpaTsl 1 HUTPUTHI, IpobaemMa ux
COJIEpKaHUS B CEIbCKOXO3IUCTBEHHON NPOAYKIIUH.

A3OTHBIE y100peHHUS.

®ocdop. CtpoeHue aroma, ayuIOTPONHUsA, CBOMCTBa Oeioro u KpacHoro ¢ocdopa, ux
npuMeHeHne. OCHOBHBIE coeTuHeHust: okcu pocdopa (V) u oprodochophnas kucnota, pocdarsr.
dochopHbie yI0OpeHHUS.

VYraepon. Ctpoenue aToMa, ajsIoTpoIus, CBoicTBa Moauukanuii, mpuMeHeHne. OKCHUIbI
yraepoaa (II) u (IV), ux cBoiictBa u mpuMmeHeHue. KapOoHATHI: KalbLIUT, COJAA, MOTAI, HX
3HAYEHHUE B MPUPOJE U KU3HU YETIOBEKA.

Kpemuuii. Ctpoenue atoMa, KpUCTAIUIMUECKUA KPEMHUH, €r0 CBOMCTBA U NPUMEHEHHE.
Oxcun xpemuust (IV), ero mpuponnsie pazHoBUAHOCTH. CHIIMKaThl. 3HAYCHHE COEIMHEHUN
KPEMHUS B )KMBOM U HE)KUBOU Ipupoje. IIoHsaTHe 0 CHUIMKAaTHON TPOMBILIIEHHOCTH.

[TpakTuyeckue paboTHI.

3. Pemenue skcriepuMeHTaIbHBIX 3a1a4 1o TeMe «Iloarpymnmna rajsoreHoBy.



4. Pewienue 3kcriepuMeHTaNIbHBIX 3a11a4 1o TeMe «lloarpynmna kuciopoaay.

5.Pemenre skciepuMeHTaNIbHBIX 3a1a4 110 TeMe «lloarpymnmna yrieponay.

6. IToyuenue, coOupanue u pacro3HaBaHUE Ta30B.

Tema 5. O000menue 3HaAHUI N0 XMMHHU 32 Kypc OCHOBHOM mkojbl. IloaroroBka k
rocy1apcTBeHHOI UTOroBoi arrecranun (14 yacos)

Ilepnonnueckuit 3axkoH u Ilepuoauueckas cucrema XumMudeckux siemeHtos JI.U.
MenneneeBa. @U3NYECKUN CMBICT IIOPSAAKOBOIO HOMEpPA 2JIEMEHTa, HOMEPOB [IEPUOIA U TPYIIIIBL.
3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B NEPUOAAX U TPYIIax B
CBETE MPEACTABICHUM O CTPOCHUH aTOMOB HJIEMEHTOB.

3nauenue [lepuoauueckoro 3akoHa. Buibl XUMHUUECKHX CBSI3€H U TUIIBI KPUCTANINYECKUX
PELIETOK.

B3aumMocBs3p cTpoeHust U CBOMCTB BemiecTB. Kiaccudukanus XMMUYECKUX peakuuil mo
Pa3NUYHBIM MPU3HAKAM (YUCIIO U COCTaB PEarupyrolMx U OOpa3yroIuXcs BEIIECTB; HAIUYHE
rpaHullel pasfena ¢as; TerIoBod dSPQeKT; U3MEHEHHE CTENeHeH OKHUCIICHUS aTOMOB;
HCIIOJIb30BaHUE KaTaJlW3aTopa; HampasiieHUuE NpoTekaHus). CKOpOCTh XMMUYECKUX PEAKIUN U
¢dakTopsl, Biusomue Ha Hee. OOpaTUMOCTh XMMHUYECKHX PEAKIUHA M CIOCOOBI CMEIICHUS
XUMUYECKOro paBHOBecusa. IIpocTele M CiOXKHBIE BewiecTBa. MeTajulbl M HEMETAJLIBI.
I'enernueckue psaapl MeTalia, HEMETaula U epexogHoro Meramia. OKCuabl ¥ THAPOKCUIBI

L. TEMATHYECKOE IINTAHUPOBAHHUE

8 kiace
Ne Conep:xxanue maTepuaja KoanuectBo | KoauvecTBo KoanuectBo
n/n 4acoB KOHTPOJIBHBIX | MPAKTHYECKUX
padoT padoT
1. Beenenue 5 1
2 Tema 1. ATOMBI XUMHYECKUX 9 1
3JIEMEHTOB
3. Tewma 2. TIpocThle BemecTBa 6
4. Tewma 3. CoeMHEHUS] XUMUYECKHUX 15 1 1
3JIEMEHTOB
5. Tema 4. 3meHeHuS, 13 1 3
MIPOUCXOMSAIINE C BEIIECTBAMU
6. Tewma 5. PactBopenue. PacTBopsI. 16 1 1
CaoiicTBa pacTBOpOB
3IEKTPOJUTOB
7. Tema 6. O600mIEHNE U 4 1
CUCTEMaTU3aLMs 3HAHUU (utorosas)
HToro yacos: 68 5 6
9 kacc
Ne Conep:xanue matepuajia KoanuectBo | KouamnuectBo KoanuectBo
n/n 4acoB KOHTPOJIBHBIX | NMPaKTHYeCKUX
pador pador




1. | Tema 1. Bengenue. O0masa

XapaKTEPUCTHUKA XUMUYECKHUX 10 1
9JIEMEHTOB M XUMHUYECKUX PEaKIH
Tema 2. MeTtamibl 14 1
3. | Tema 3. Ilpaktuxym «CBoiicTBa 2
METaJIOB M UX COCOUHEHUI
4. | Tema 4. Hemeramisl 28 1
5. | Tema 5. O0001IEHNE 3HAHMIT 110 14 1
XUMUU 332 KypC OCHOBHOM IIKOJIBL. (utorosas)
IloaroroBka K HTOrOBOM
aTTecTamuu
Hroro yacos: 68 4
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