MUHMUCTEPCTBO MPOCBEIEHUS POCCUNCKON ®EJEPALIMU
MunuctepeTBo o6pasosanus U Hayku Camapckoii obnactu

PACCMOTPEHO COIJIACOBAHO VTBEPKIEHO,
MO yumreneif ecrecTrenHo-  3avecTuTens mupextopano  Jlupexrop MBOY Lot
MaTeMATHHECKOT0 HKIIA VBP! Nel0 "Yemex"
________________________________________
Tporoxox Ne4 Ly Kypmrmena LH: | Uenai G, B
or "22"06:2022 . or "24" 08 2022ir. Tipmgas No 409:01

ot "25" 08,2022r.

PABOYAS IPOT'PAMMA

y4yeOHOro npeamera

«XUMHUA»

U1 8-9 KJ1acCOB OCHOBHOI'O 00LIero 06pa3oBaHus

e -y

CocraButens: Koiny3aHosa Haranes MUBaHOBHA,

!
—————————————— P R R R R TR R R R R N

0 "Ycnex"' r.o.
N=TepeHTbeB



IHHOACHUTEJIBHAS 3AIIMCKA

Pa6ouas mporpamma no HMPeAMETY «XHMHUSD» IS 8-9 ki1accoB paspaborana Ha
OCHOBE CJICYIOIINX HOPMATHBHBIX TOKYMEHTOB:

1. ®enepanpHOTO 3aK0HA «O0 0Opa3zoBanny B Poccuiickoit @enmepartum» ot 29.12.2012 Ne273-D3(pex. ot 30.04.2021);

2. «®DenepaabHOTO TOCYJApCTBEHHOTO CTaHIapTa OCHOBHOTO oOmiero o6OpasoBamms» ([Ipmkaz MunmcrepcTBa
obpazoBanus u Hayku P® ot 17 nexabps 2010 r. Ne 1897 «O0 yTBep:kaeHNN U BBEACHUH B AelcTBHE (peaepaibHOro
rOCYJapCTBEHHOT'O 00pa30BaTENbHOIO CTaHAAPTa OCHOBHOTO 00IIEro 00pa3oBaHUs»);

3. Arropckoit nporpammsbl ['adbpuensa O. C. Xumus. Paboune nporpammel. 8—9 kiaccel © y4e6. mocoOue s
o6ieobpasosar. opranuzanuii / O. C. I'a6puensn, C. A. CiaakoB — M. : IIpocsemenune, 2019

4. Ionoxenns «llopsmok pa3paOOTKH, YTBEPKACHUS, PEATHU3AIIN padOUNX MPOrpaMM MeIarormiecKux pabOTHIKOB
u BHeceHusl B HUX u3MeHeHuit MBbOY Illkona Nel0 «Ycmex» r. o. Camapa, yTBEpPKIEHHOTO MPUKA30M TUPEKTOPA
MBOY HlIkonbr Nel10 «Ycmex» r. 0. Camapa Ne 38-ox1 ot 18.03.2016 .

5. Ilpukaza MunucrepctBa npocsemieHus PO or 20 mas 2020 r. Ne 254 «O denepanbHOM mepeyHe y4yeOHUKOB,
YTBEP)KICHHBIX, PEKOMEHIOBAHHBIX (ZOMYIIEHHBIX) K HCIOJIB30BAHMIO B 00pa30BaTeNIbHOM IMpOLECCE B
00pa3oBaTeIbHBIX YUPSKICHUAX, PEATU3YIOIIUX IPOrpaMMbl 00IIero o0pa3oBaHus», C U3MEHEHUSIMU, BHECEHHBIMU
npukazoMm Ne766 MunucrepcTBa npocsenienus: Poccuiickoit @eneparuu ot 23 nexadps 2020 roaa

Peanu3syercsi ¢ moMOLIbIO Y4eOHUKOB

1. raépuensa O. C. Xumus. 8 kmacc : yue6. mis o6meo6paszosar. opranmsauuii / O. C. T'abpuensu, U. T.
Octpoymog, C. A. CrnagkoB. — M.: IIpocsemenne, 2019

2. Tabpuensn O. C. Xumms. 9 kimacc : yue6. mst obmeo6pasosar. opranmsammii / O. C. T'abpuemns, U. T
Octpoymos, C. A. Cnagkxos. — M.: Ilpocemenue, 2019

Lesan padoyeii mporpaMMbI Mo mpeaMeTy « XUMHSD»:

1. B mporiecce u3ydeHust XUMUU B OCHOBHOH LIKOJIE, YYaIrecs JOJKHbI OBIIA/IETh YIeOHBIMHU JICHCTBUSIMU,
MO3BOJISIIOLIMMH UM JOCTHYb JIMYHOCTHBIX, MPEAMETHBIX U METAPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

2. PackppITh BKJIJI yueOHOTO TIpeIMETa B IOCTHXKEHUH 1IeJIeii OCHOBHOTO 00IIeTo 00pa3oBaHus U ONPENIENATh
Ba)XHEHIIINE CoJiepKaTeNNbHbIE IMHAN TIPEIMETa: «BEIIECTBOY - 3HAHUE O COCTABE U CTPOCHUH BEIIECTB, UX
CBOWCTBAaxX M OMOJIOTHYECKOM 3HAUCHHUHU; «XMMHUYECKasl pEeaKs» - 3HAHUS O IPEBPAILEHUSIX OJHUX BELIECTB B
JpyTrHue, yCIOBUs MPOTEKaHNs TAKUX MIPEBPALLCHUH U cloco0ax yIpaBIeHUs PEakUsIMU.; «IIPUMEHEHHE
BEILIECTBY - 3HAHUE U OIBIT 0€30MaCHOr0 0OpaIIeHHs ¢ BEIeCTBAMH, MaTepUalaM1 1 IPOLIECCaMHU,
HEOOXOIUMBIMH B OBITY U Ha IPOU3BOACTBE; «SI3bIK XMMHUWY - ONIEPUPOBAHIE CUCTEMON BaKHEHIITNX XUMHUYECKUX
MOHSATHH, 3HAHUH XUMHYECKOH HOMEHKJIATYPHI, a TaK- )K€ BIaJeHHE XUMHUUECKONH CUMBOJIMKOH.

3agauyu NporpaMMsI:

e  dopmHpOBaHHUE y yUAIUXCA XUMHUECKON KApTUHBI MUPa KaK OPraHMYEeCKOM YacTH ero LeJOCTHON
€CTECTBEHHOHAYYHOU KapTHHBI.

e Pa3BuTHE MO3HABATENBHBIX HHTEPECOB, HHTEIUIEKTYaIbHBIX H TBOPUECKUX CIIOCOOHOCTEH yyammumxcs, B
mpolecce U3y4eHHss UMH XMMUYECKON HAyKH M €€ BKJIAJa B COBPEMEHHBIM HAyYHO — TEXHUYECKUH Mporpecc.

e  dopmHUpoBaHME BAXHEUIINX JIOTHYECKUX ONEpaLuii MBIIUICHHS (aHANIN3, CHHTE3, 00001IeHHE,
KOHKPETH3aIIHA)

e Bocnuranue yOeXJ€HHOCTH B TOM, YTO IPUMEHEHHE MOIY4YEHHBIX 3HAHUK U YMEHUH 110 XUMUH SBIISIETCS
00BEKTUBHOW HEOOXOAMMOCTBIO, JUTsi 6e301IacHON pabOTHI ¢ BEIIECTBAMU M MaTepHaiaMHu B OBITY U Ha
HPOU3BOJICTBE.

e OsnajieHNe KIFOYEBBIMH KOMIIETEHIIMSAMH (YU4eOHO — MO3HABATENLHBIMU, HHPOPMAIIHOHHBIMH, TIETIOCTHO-
CMBICJIOBBIMH, KOMMYHUKaTHBHBIMH).

e 3HauMTEIHHOE MECTO B COJECPKAHNUU Kypca OTBOAUTCS XUMHUYECKOMY 3KcriepuMeHTy. OH Mo3BOISET
(hopMHpOBaTh y ydaIlUXcs CIELUaIbHbIC IPEIMETHbIE YMEHUS pab0TaTh C XUMUIECKUMH BELIECTBAMH,
BBITIOJIHATH MIPOCTHIE XUMHUYECKUE OTIBITHI, HAYYUTh UX 0€30MaCHOMY M SKOJIOTHYECKH TPaMOTHOMY
00pallIeHHUIO C BEIIECTBAMHU B OBITY M HA IPOU3BOJICTBE.

Mecto npamera K XMMMSD) B y4eOHOM ILIaHe.

B cootBercTBun ¢ DenepanbHbIM YIeOHBIM ITAHOM AJIs1 00pa3oBaTeNbHBIX yupexxaeHnil Poccuiickoii denepaunn u
y4eOHbIM TUIaHOM oOpaszoBaTenbHON opranuzannu MBOVYIIkona NelO «Ycmex» r.0. Camapa pabGouast mporpaMma
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peannsyercsd B 00beMe - 136 g

B 8 kmacce -68 gacoB 1o 2 yaca B HELEIIO

B 9 kmacce -68 gacoB 1o 2 yaca B HEAEIIO

I[Inanupyemble pe3yabTaThl OCBOECHHSI y4eOHOro mpeaMera « XMMHUHUI»

8 kiace
Juunocmmuvie pezynomameor:
0CO3HaHUe CBOEH HSTHUYECKOW MNPHUHAJJICKHOCTH, 3HAHUE HCTOPUM XUMHUHM W BKJIAaJa POCCHUUCKOU
XHUMHYECKOI HAyKH B MUPOBYIO XUMHIO;
¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K TIO3HAHWIO XHWMHH; TOTOBHOCTH M CIIOCOOHOCTH
06yJalOIINXCsl K CaMOPa3BUTHIO U caM00Opa30BaHWIO Ha OCHOBE HM3yYEHHBIX (DAKTOB, 3aKOHOB M TEOPUU
XHWMWH; OCO3HAHHOTO BHIO0PA M TTOCTPOCHIE WHANBHIYaIFHONH 06pa30BaTeIbHON TPACKTOPHUH;
@dopmuposanue TEIOCTHOW €CTECTBEHHO-HAyYHOW KApTHUHBI MHpa, HEOTHEMJIEMOHW YacThIO
KOTOPOW SIBIISIETCS] XUMHUYECKast KApTHHA MUPa;
06nadenue COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS HAyKH H OOIIECTBEHHOM
IMPAKTHUKH, B TOM YUCJIC U XUMUUYCCKUM;
0c6oenue CONUATTBHBIX HOPM, TPaBHJI OBEACHUS, poJiel U (hopM COIMATBHOMN KU3HU B COLIMYyME, IPUPOJIC
Y YaCTHOM JKU3HU HA OCHOBE SKOJIOTMYECKOM KyJIbTYphl U 6€301acHOr0 06palleHus C BEUECTBAMU U MaTEpUaTIaMU;
¢opmuposanuue KOMMYHHUKATUBHOH KOMITETEHTHOCTH B OOIIEHWH CO CBEPCTHUKAMHU M B3POCIBIMH B
mpoiecce 06pa3oBaTeNbHON, OOIIECTBEHHO IMOJE3HOW, Y4eOHO-HUCCIEA0BATENBCKON, TBOPUECKOW M JPYTHX
BHJIOB JESTEIEHOCTH, CBSI3aHHBIX C XUMUEH.
Memanpeomemnbvie pe3y1omamal:

onpedenenue ueneil COOCTBEHHOTO OOy4YeHHs, TIOCTAHOBKA W (QOPMYyITUpPOBAaHUE IS Ce6sI HOBBIX 33724,

naaHUposanue MyTel TOCTUKEHUS KEJaeMOoro pe3ysbTaTa 06y4eHHs] XMMHH KaK TEOpEeTUYECKOro, TaK U
AKCIEPUMEHTAIBLHOTO XapaKkTepa,

coomHeceHue CBOMX JeUCTBUN C  IUIAHUPYEMBIMHU pe3yJbTaTamu,

ocyujecmeenue KOHTPOJISI CBOEH eI TETbHOCTH B npoiiecce

TIOCTHKEHHS Pe3yibTara,

onpeodeieHue CIOCOO0B NEHCTBHH MTPH BHITIOITHEHNUH JTA60PATOPHBIX U MMPAKTUIECKUX pAOOTB COOTBETCTBUH
C IpaBUJIAMHU TEXHUKUA 6€30TIaCHOCTH;

OnpeodeneHue AICTOYHUKOB XUMUUECKOH HH(OpMAIINK, MOTydeHHe U aHAIH3 €€, CO3/JaHue MHPOPMAIIHOHHOTO
MIPOJYKTA U €0 MPE3CHTAIIHS,

UCNONIb306aHUe OCHOBHBIX HHTEJUIEKTYyaJdbHBIX OINEpaluii: aHajduW3a W CHHTE3a,CpaBHEHUA U
cHUCTeMaTH3aluy, 0600IeHNs] U KOHKPETU3AINH, 8bla6leHie TPUIMHHO-CIEJICTBEHHBIX CBI3eH U nocmpoeHue
JIOTHYECKOT0 PAacCYKJICHUS U YMO3aKIIOUeHUsI Ha MaTepralie eCTECTBEHHO-HAYYHOTO COJISPKAHUS;

YMeHue cO31aBaTh, IPUMEHITh M MPEoOPa30BBIBATh 3HAKH W CHMBOJIBI, MOJIEIN U CXEMBI I PEIIeHUs
ylleGHBIX 1 IIO3HABATCJIBHBIX 3aJ1a4,

¢dopmuposanue v pazsumue KOJIOTUUECKOTO MBIILICHHS, YMEHHE MTPUMEHITHEr0 B IMO3HABATENHHOM,
KOMMYHHUKaTUBHOH, COLIMAIBHON MPaKTHKE U IPOo(deccHoHaabHON OpUeHTaINY;

2eHepuposanue UJIeH U ONpeIeTICHNE CPEACTB, HEOOXOINMBIX JUUIS UX peau3aliu.

IlIpeomemmnuvie pe3ynomamsut:

Oo0yyarommiics HAYUYNTCH

XapaKTE€prU30BaTb OCHOBHBIC METOAbI IIO3HAaHUA: Ha6HIOHeHI/Ie,I/I3MepeHI/Ie, BKCHepI/IMeHT;

OIIUCBIBATH CBOMCTBA TBEPABIX, JKUIKUX, TA3000pa3HBIX BEIIECTB, BBIJCIISI UX
CYyILIECTBEHHbIEC TPU3HAKH;

PacKpbIBAaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHITHH «aTOM», «MOJIEKYJIa», «XUMHUYECKHH HIeMEHT»,
«IIPOCTOE BEIIECTBOY», «CJIOKHOE BEIIECTBOY», «BAJCHTHOCTBY», «XMMHYECKasl PEaKIHs», UCIOIb3yd 3HAKOBYIO
CUCTEMY XHMHH;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs! MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHON
TEOPHH;

pa3in4yatb XUMUYCCKUE U @HSI/ILICCKI/IC SIBJICHUSA,

Ha3bIBaTh XUMUYECKHUE JIEMEHTHI;

OTIpEZIeTISATH COCTAB BEUIECTB MO WX (GopMyiam;

OTIPEeNATh BAICHTHOCTh aTOMA DJIEMEHTA B COSTNHEHUSX

OTIPENIENIATh TUIl XUMHUYECKUX PeaKLui;

Ha3bIBaTh MIPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEaKLIUH;

BBIABJISTD NMPU3HAKH, CBUAETEIHCTBYIONINE O MPOTEKAHWUM XUMHUYECKOH pEeakiud NPH BBIOJHEHUH



XUMUYECKOTO OTIBITA,;

COCTaBIATH (POPMYIIBI OMHAPHBIX COCTUHCHHUIA;

COCTaBIISITh YPAaBHEHHUS XUMHUYECKHAX PEaAKIIH;

COOJTIONIATh TPaBHMIIa 6€30IIaCHOM PabOTHI TP MIPOBEICHHUHN OTIBITOB,;

MOJIB30BAThCS TabOPaTOPHBIM 060PYIOBAHUEM U TOCYI0H;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; BBIUUCIATH MAaCCOBYIO JTOIO
XUMHYECKOTO 3JIEMEHTA 0 (opMyJie COeTUHEHUS,

BBIUUCIIATh KOJUYECTBO, 06BEM HIM MacCy BEILIECTBA MO KOJIUYECTBY,00bE€MY, MacCe pEareHTOB WU
MIPOJYKTOB PEAKIINU;

XapaKkTepu30BaTh (PU3NUECKUE U XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOIa ¥ BOJOPOIA;

MOJTy4aTh, COOMPATH KUCIOPO U BOIOPOJ;

pacro3HaBaTh ONBITHEIM yTEM ra3o06pa3Hble BEUIECTBA: KUCIOPO, BOJAOPOJ;

PacKpeIBaTh CMBICT 3aKOHA ABOTaIPO;

PacKpBIBaTh CMBICH MOHITHN «TETUIOBOH 3(PEeKT peakumny», «KMOJIIPHBIHOOBEM;

XapaKTepu30BaTh (PU3UUECKUE U XUMHUYECKHE CBONCTBA BOJBI,

Ha3bIBaTh COEIUHEHMS U3YyYEHHBIX KJIACCOB HEOPraHWYECKHUX BEILLECTB,;

PacKpBIBaTh CMBICII IOHSITHS «PACTBOPY;

BBIYUCIISATh MACCOBYIO JIOJIKO PACTBOPEHHOIO BEIIECTBA B pacTBOPE;

IPUTOTOBJISATH PACTBOPSHI € ONPEACIEHHON MACCOBOU 0JIEH pACTBOPEHHOI0 BEIIECTBA,;

XapaKTepu30BaTh (U3NUECKUE U XUMUIECKHUEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB. OKCHJIOB, KHCJIOT, OCHOBAHHM, COJICH;
OIIPENIEIISITh MIPUHAJJIC)KHOCTD BEIIIECTB K OMPEACICHHOMY KJIacCyCOeUHCHU;

COCTaBJISAITH (POPMyYJIBI HEOPTaHUUECKUX COCANHEHUH N3YyUCHHBIX KIJIACCOB,;

NPOBOAWUTH ONBITHl, MOATBEP)KAAIOLINE XMMHYECKHE CBOMCTBA H3YUYCHHBIX KJIACCOB HEOPTaHMYECKUX
BEILIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIOT U LIEJI0UYe MOM3MEHEHUIO OKPACKH HHINKATOPA;

XapaKTEepU30BaTh B3aHMOCBS3b MEXKIY KJIacCaMH HEOPraHWYECKUX COeIMHEHU;

packpsiBaTh cMmbici [lepuoaunueckoro 3akona [. 1. Meneneesa,;

OOBSCHITh (PUBHUECKHI CMBICI aTOMHOTO (IOPSAKOBOTO) HOMEpa XHMHYECKOTO 3JIEMEHTa, HOMEpOB
CPYIIIBI U Iepuo/ia B nepuogudeckoii cucreme [I.M1. Menaeneesa;

OOBSCHITh 3aKOHOMEPOHCTH H3MEHEHHUS! CTPOCHMsSI aTOMOB, CBOMCTB 3JIEMEHTOB B INpeleNax MabIxX
MIEPHOOB U TJIABHBIX MOATPYIII;

XapakTEepU30BaTh XUMHUYECKHUE 3JIEMEHTHl (OT BOAOPOJA A0 KaJbLMs) HA OCHOBE HX IIOJOXEHHS B
nepuoanyeckoit cucreme . 1. MenaeneeBa u 0cO6EHHOCTEHN CTPOCHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOCHUS aTOMOB nepBbIx 20 aemMeHToB neproandeckoii cucremsl [. V1. Menneneesa,;

pacKpbIBaTh CMBICI MOHITHH «XUMHUYECKas CBA3BY», «3JIEKTPOOTPUIIATEILHOCTDY;

XapakTepU30BaTh 3aBUCUMOCTb (PU3NYECKHUX CBOMCTB BEIIECTB OT THUIAKPUCTAIIINYECKOM PEIIETKY;

OTIPENIeNIATh BUJI XUMHUYECKON CBA3M B HEOPTaHMUYECKHX COSANHEHHUSAX;

n300pakaTh CXEMBI CTPOEPUS  MOJIEKYJ BEIIECTB, 06pa30BaHHBIX Pa3HBIMHU BUIAMH XUMUYECKUX CBA3ZEH;

Oo0yyaromuiicsi MOJYYHUT BO3MOKHOCTD HAYYHTHCS:

BBIJIBUTaTh U MPOBEPATH SKCIEPUMEHTAIIBHO THUIIOTE3bl O XMMHMUYECKHUX CBOMCTBAaX BEIIECTB HA OCHOBE UX
COCTaBa W CTPOEHUS, UX CIIOCOOHOCTH BCTYNaTh B XMMHYECKHE PEAKIMU, O XapakTepe M MPOIYKTaX HEKOTOPHIX
XUMHUUYECKUX PEeaKIuii;

XapaKTepHu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABJIMBATh IPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXy JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

WCTIOTIb30BaTh MPUOOPETEHHBIE 3HAHUS [T SKOJIIOTUYECKH TPAMOTHOTO TIOBEJICHHS B OKPYKAIOIIEH Cpejie;

WCITOJIB30BaTh TPHOOPETCHHBIE KJIIOYEBBIC KOMIICTCHIIMM TIPHU BBHITIOJHEHWH MPOEKTOB M Y4IeOHO-
HCCIIeIOBATEIBCKUX 3314 110 U3YYEHHUS CBOWCTB, CIIOCOOOB MOYYEHHUS U PACTIO3HOBAHUS BEIIECTB;

00BEKTUBHO OIICHUBATH WHPOPMAIIMIO O BEIIECTBAX U XUMUYECKHX MPOIECcCax;

KPUTUYECKUA OTHOCHUTCS K MMOBCEIHEBHOM MH(OPMAIINHY, HETOOPOCOBECTHON PeKiIaMe B CPeACTBaX MacCOBOM
nH(pOopMaIuy;

0CO3HABATh 3HAYEHUE TEOPETUUECCKUX 3HAHUI 0 XUMHHU JJIsl IPAKTUUYECKOU JESTEIbHOCTU YEJIOBEKA;

CO371aBaTh MOJICITM U CXEMBI IIJIS PEIICHHs YIeOHBIX M ITO3HABATEIBHBIX 337a4; MMOHUMAaTh HEOOXOAMMHOCTh
COOJTIOIEHNST IPEAMCaHIH, TIpe/laraéMbIX B HHCTPYKIIHSIX 110 WCITOJIB30BAHUIO JICKAPCTB, CPEACTB OBITOBON XUMHH
U JIp.

9 kace
JluuHOCMHBIE pe3yJibTambl:



OCO3HAaHUE CBOEH 3THUYECKOM NPHUHAMJICKHOCTH, 3HAHHE HCTOPUHU XUMHHM M BKJaJa pPOCCHHCKON
XUMHUYECKOIN HayKH B MUPOBYIO XUMHIO;

(dbopMupoBaHUEe OTBETCTBEHHOTO OTHONICHUS K TIO3HAHUIO XWUMHH, TOTOBHOCTH M CIIOCOOHOCTH
06YyJalOIIMXCsl K CAaMOPa3BUTHIO U caM00Opa30BaHWIO Ha OCHOBE HM3YyYEHHBIX (DAKTOB, 3aKOHOB M TEOPUU
XUMHUU; OCO3HAHHOTO BBIOOpa M MOCTPOCHHE MHANBUAYATHHOW 06pa30BaTEIbHON TPACKTOPHH;

(hopMupoBaHUEe 1ETOCTHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpPaA, HEOTHEMIIEMON YacTHIO
KOTOPOM SIBIISIETCS] XUMHUYECKast KapTHHA MUPa;

OBJIQJICHUE COBPEMEHHBIM $I3BIKOM, COOTBETCTBYIOIMM YpPOBHIO DPa3BUTHS HAyKH U OOIECTBEHHOMH
MIPAKTUKH, B TOM YHUCIIE U XUMUYECKUM;

OCBOEHUE COIMAIIFHBIX HOPM, MPABWII TOBEACHUS, POJIel U (POpPM COIMATTEHOM KU3HH B COITUYME, MTPHPOIE
Y YaCTHOH JKU3HU HA OCHOBE JKOJIOTHMYECKOW KYJIBbTYpHI M 6€30IacHOT0 0OpaleHns C BEIIECTBAMU M MaTepHajIamMu;

¢hopMupoBaHUE KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIEHHWU CO CBEPCTHUKAMH U B3POCIBIMH B
mporecce 06pa3oBaTENbHON, OOIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIIEeIOBATENBCKONW, TBOPUECKOW M NIPYTHX
BHJIOB JESTEIEHOCTH, CBSI3aHHBIX C XUMHUEH.

MemanpeaMemHsle pe3yJibmamabi:

onpezieNieHue Leneil coOCTBEHHOr0 OOy4YeHHs, MOCTAaHOBKA W (OPMYyTUpPOBaHUE Il €651 HOBBIX 3a]1a4;

nJaHUpOBaHUE MYyTeH JOCTHKEHHUS KEIAeMOT0 Pe3ylibTara OOy4eHUs XUMHUU KaK TEOPETHIECKOTO, TaK ’
3KCHEPUMEHTAJIBHOIO XapaKTepa;

COOMHECEHUE CBOUX JIEUCTBUA C IUIAaHUPYEMBIMU PE3yIbTaTaMU,

ocyIIecmBieHUe KOHTPOJISI CBOEH NEsITEILHOCTH B MMPOLIecCCe  JAOCTHXKEHUS Pe3yINIbTaTa,

onpezeNeHue cnoco6oB AEUCTBUM MTPHU BBHITOJIHEHUH Ja00PATOPHBIX U MPAKTUYECKUX pa6OT B COOTBETCTBUHU
C IIpaBUJIaMU TEXHUKH 6€30TIaCHOCTH;

onpeneneHue HCTOYHUKOB XUMIYECKOH HH(OpMAIUH, TOTyYeHHEe U aHaIu3 e€, co3aHue MHPOPMAIIHOHHOTO
MPOJYKTA ¥ €T0 MPE3CHTAIHS,

UCNOJIb30BaHUE OCHOBHBIX HHTEJUIEKTyalbHbIX ONEpaluii: aHanu3a ¢ CHHTE3a,CPaBHEHUS W
CUCTCMaTHU3alluu, O606III€HI/I$I U KOHKPETU3AallMH1, BBIABJICHUC NPHUYMHHO-CICACTBCHHBIX CBsI3ell u nocmpocHue
JIOTHYECKOT0 PACCYKIICHUS U YMO3aKIIOUeHHUSI Ha MaTepHuajle eCTECTBEHHO-HAYYHOTO COJIePKAHUS;

YMCHUEC CO34aBaTh, NMPUMECHATHL U HpCO6p330BBIBaTI> 3HAaK U CUMBOJIbI, MOJICINU U CXCEMBI I PCHICHUA
y‘-IGGHBIX 1 IIO3HABATCJIBHBIX 3aJ1a4,

(dbopMupoBaHUe M pa3BUMUE SKOJOTHYECKOTO MBIIIJIEHUS, YMEHHE MPUMEHATHEr0 B TO3HABATEILHOM,
KOMMYHUKATHUBHOM, COITMATILHOMN MPAaKTHKE U MPO(hEeCCHOHANBHOI OPUEHTAINH;

reHepupoBaHue Uael U OINpeIeJIEHHe CPEACTB, HEOOXOIUMBIX JIJIS X peau3aluu.

IIpenmeTHBIE pe3yabTATHI:
OO0yuarommiics HaAy4YUTCH:

pacKpbIBaTh CMBICT  MOHSITHH «HOH», «KAaTHOH», «AHHOH», <«IJIEKTPOJHUTHD), «HEIIEKTPOJIUTHD,
«IAEKTPOIUTHYECKAS] JUCCOLUALNI» «OKUCITUTEIbY», KCTENEHb OKUCIEHUS», KBOCCTAHOBUTENbY, «OKUCICHUEY,

«BOCCTaHOBJICHUEY;

OTIPENeNSATh CTENEHb OKUCIICHUS aTOMA 3JIEMEHTa BCOEIHHEHUU;

PpacCKpbIBaTb CMBICIT TCOPUHN SHCKTpOHHTquCKOﬁ JucCCouanuu,

COCTaBIISITh YPABHEHHUS DJIEKTPOITUTHYSCKON NUCCOIMAIINH KUCIIOT,IENI09eH, Comeit;

OOBSICHATH CYIIHOCTH MPOIEcca DIEKTPOTUTUISCKON HUCCONMAIIMN U PeaKIMii HOHHOTO O0OMEHA;

COCTaBJISITH TTOJTHBIE M COKpANIEHHBIE HOHHBIE YPAaBHEHHUS PeaKkInii 0OMeHa,

OTIpEEIATh BO3MOXKHOCTH MPOTEKAHUS PEaKIuii HOHHOTO 0OMEH3,

MPOBOAUTH PEAKIUH, TOATBEPKAAIOIINE KAUYECTBEHHBII COCTAB Pa3IMYHBIX BELIECTB;

OTIPEENATh OKUCIUTENb U BOCCTAHOBUTEID;

COCTaBJIATH YPaBHECHUA OKUCIINTEIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ;

Ha3bIBaTh (PAKTOPHI, BIMAIONINE HA CKOPOCTh XUMHUYECKOH peakLui;

KJIacCU(UIMPOBATH XMMUYECKUE PEAKIMU M0 Pa3IMYHBIM IPU3HAKaM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIy COCTaBOM, CTPOCHHEM M CBOWCTBAMH HEMETAJIOB,

MIPOBOJIUTE OIBITHI IO MOJYYEHHUIO, COOMPAHUIO U M3YYEHHIO XUMHUYECKHX CBOMCTB Ira3006pa3HbIX BEILECTB!
YTIEKUCIIOT0 ra3a, aMMHaKa;

paciio3HaBaTh OIBITHBIM HYTéM F33006p83HLIe BEIIIECTBA. er’ICKHCHBII:I ra3 1 aMMHakK,

XapaKTepru30oBaTh B3aMOCBS3b MECXOY COCTaBOM, CTPOCHHUEM U CBOMCTBaMH METAaJJIOB,

Ha3bIBAaTh OPTaHUYECKUE BEIIECTBA MO UX QOpMyJie: METaH, 3TaH, STUJIEH, METaHOJ, 3TaHOJ, TIIUIEPHH,

YKCyCHasl KUCJIOTd, aMUHOYKCyCHasl KUCIIOTa, CT€apUHOBAs KHCIIOTA, OJIEMHOBAs KHCIIOTA, TITIOK034;

OIIEHUBAThH BIMAHUE XUMAYECKOTO 3arpsi3HEHUS OKPY KaloIel CpeIbl Ha OPTaHU3M YeJIOBEKa;

TrPaMOTHO o6palaThCs C BEIIECTBAMU B MOBCEIHEBHOW KHU3HY;

ONPEAEIATh BO3MOKHOCTD MPOTEKAHUSI PEAKIUN HEEKOTOPBIX MPEICTaBUTENEH OPraHNYeCKNX BELIECTB C
KHCIIOPOJIOM, BOJIOPO/IOM, METAJIJIaMH, OCHOBAaHHSIMU, TAJIOTEHAMH.



Ooyyaronuiicsi MOJY4YUT BO3MOKHOCTh HAYYUThCS

BBIIBUTaTh U MPOBEPATH 3KCIIEPUMEHTANIBHO THIOTE3bl O XMMHUYECKHUX CBOICTBAaX BEILECTB HA OCHOBE HX
COCTaBa U CTPOEHHUS, UX CHOCOOHOCTH BCTYIAaTh B XMMHMYECKHE PEaKIUH, O XapaKTepe U NPOAYKTax HEKOTOPBIX
XUMHYECKUX PEaKIIUii;

XapaKTepH30BaTh BEILIECTBA [0 COCTaBY, CTPOSHMIO U CBOICTBAM, YCTaHABIMBATh MPUUNHHO-CIIEICTBEHHbBIE
CBSI3U MEXy JaHHBIMU XapaKTEePUCTUKAMU BELIECTBA,

COCTaBJISITh MOJICKYJISIPHBIE M MOHHBIE YPAaBHEHHUS 110 COKPALICHHBIM HOHHBIM yPaBHEHUSIM;

MPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISTH OKHCIUTENbHBIC MM BOCCTAaBHOBUTEIBHBIE CBOMCTBA
BELIECTBA C YUYETOM CTENEHEH OKHCIIEHHS 3JIEMEHTOB, BXOSAIINX B €r0 COCTAaB,;

COCTaBJISITh YPAaBHEHMS PEAKIMH, COOTBETCTBYIOIIUX IOCIEA0OBATEILHOCTH NPEBPAILCHUH HEOPraHUIECKUX
BEIIECTB Pa3IMYHbIX KIIACCOB;

BBIJIBUTATh U MPOBEPSTH IKCIIEPUMEHTAIBHO THIIOTE3BI O PE3YNIbTaTaX BO3ACHCTBUS pa3IMYHBIX (PaKTOPOB Ha
HN3MEHEHUE CKOPOCTH XUMMHUYECKOH peakuuy,

UCIIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS AJIS1 SKOJIOTHUECKH IPaMOTHOIO IOBEICHUS B OKPYXKAIOILEH cpere;

UCIIOJIb30BaTh NPUOOpPETCHHBIE KIIOYEBBIE KOMIICTCHLUMH MpPU BBIIOJIHEHMH TPOEKTOB U Yy4eOHO-
HCCIIEI0BATENbCKUX 3aa4 110 H3Y4eHHsI CBOMCTB, CIOCOOOB MOMYYECHHUS M PACTIO3HOBAHUS BEILIECTB;

00BEKTHBHO OLIEHMBATh HH()OPMAIIMIO O BEIIECTBAX U XUMHUECKUX MpoLeccax;

KPUTUYECKHA OTHOCUTCS K TIOBCEIHEBHON MH(OpPMAIH, HeTOOPOCOBECTHOM peKiiaMe B CPEACTBaX MAaCCOBOM
WHPOPMAIUH;

0CO3HABaTh 3HAUYCHHE TEOPETHUUECKUX 3HAHUH 110 XUMHUH U1 NPAKTHUECKON eATeIbHOCTH YEI0BeKa,

CO3/1aBaTh MOAEIH M CXEMbI Ul peIICHHs YUeOHBIX U IMO3HABATENbHBIX 337a4; IOHUMATh HEOOXO0AUMHOCTh
COOJIIOZICHUS TIPEANIMCAHNH, TIpeIaraeéMbIX B MHCTPYKIHAX I10 UCTIOJIb30BAHHIO JIEKAPCTB, CPEACTB OBITOBOM XUMUN

U Jp.

Conep:xanue yueOHOro mnpeaMeTa XUMHUA
8 kiacce
Tema 1 HauajabHble OHATHS M 3AKOHBI XUMHHU
Tena m BemectBa. CBolicTBa BemiecTB. DTalOHHBIE (QU3NYECKHE CBOWCTBA BellecTB. Marepuaibl U

MatepuaioBeieHre. Poib XUMUM B )KU3HU COBpeMEHHOTo 0611ecTBa. OTHOIIEHNE 06IIEeCTBA K XUMUH: XeMO(HIus
n xemodoous.

MeTtoas nzyuenns xumun. Habmronenne. DkcriepuMenT. MoiennpoBaHue.
Mopenu MatepuallbHbIE U 3HAKOBBIE MJIM CUMBOJIbHBIE.

la3el. Kupkoctu. TBEpable BellecTBa. B3auMHbIE Nepexonbl MEXIY AarperaTHbIMU COCTOSIHUSMHU
BEIIECTBA: BO3TOHKA (CybimMaIus) u AecyoauManys, KOHASH Al U UCTIapeHUe, KpUCTAJUIM3AIHS U TUIaBJICHHE.

®uznueckue sBiIeHUsA. UucThie BemecTBA W CMECH. | OMOT€HHBIE M TeTeporeHHble cMecu. CMmecu
razoobpasHslie, xxugkue u TBEpable. Croco6bl pa3ieseHusl CMeceil: NeperoHka, Uin JUCTUIUIALNS, OTCTauBaHUE,
(¢unpTPOBaHME, KpHICTA/UIM3alMs WM BhIMapuBaHue. Xpomartorpadus. IlpuMeneHume 3TUX crmoco6OB B
JabopaTOPHOM MPaKTHUKE, HA TIPOU3BOJICTBE U B OBITY.

XuMHYecKue HJIEMEHThl. ATOMBI U MOJEKYJbl. IIpocThle M CHOXHBIE BelIeCTBA. AJIOTpONUsA Ha
npuMmepe kuciaopoga. OCHOBHBIE TMIOJIOKEHUS aTOMHO- MoJIeKyJsipHoro yueHusa. HWonsl. BemecTtBa
MOJIEKYJISIPHOTO M HEMOJIEKYISIPHOTO CTPOCHUA.

3Haku (CHMBOJIBI) XUMHUYECKHUX O3JIeMEHTOB. MH(popMamms, KOTOpYIO HECyT 3HAaKW XHMHYECKHX
3JIEMEHTOB. DTUMOJIOTHS Ha3BaHUI HEKOTOPHIX XUMHUUECKNX3IEMEHTOB. [leproaudeckas Tabnumna XUMHUECKUX
anemenToB /. 1. MenneneeBa. [lepuoasl u rpynmsl. ['maBHas u mobodHas MOATPYIIbBL, WX A- B b-rpymnmbl.
OtHOcHTeNnbHAsA aTOMHAs Macca.

Xumuueckue Gopmyibl. UHaekcs! v k03¢ dunrentsl. OTHOCUTENbHAS MOJIEKYIsIpHas Macca. MaccoBas
JIOJII XUMHUYECKOT0 3JIeMeHTa B coeTMHeHUH. MHpopMaIys, KOTOpyo HeCyT XMMHUYECKUE (OPMYJIBL.

BanentHoctb. CTpykTypHbIe (GOpMysbl. XHUMHYECKHE 3JIEMEHTBI C IOCTOSHHOW M IEePEeMEHHOM
BaJIGHTHOCTBIO. BBIBOJ (opMysbl coenHEHUs MO BajeHTHOCTH. OmNpeeneHre BAJICHTHOCTH XUMHUYECKOTO
aneMeHTa 1mo ¢opmyse BemecTBa. CocTaBieHHWE Ha3BaHMH COEIMHEHHWH, COCTOSIIMX M3 ABYX XHMHYECKUX
3JIEMEHTOB, 110 BAJIGHTHOCTH. 3aKOH ITOCTOsIHCTBA COCTABA BEIIECTB.

XuMHYECKHE peakuuu. PeareHTsl U NpoAyKThl peakunu. IIpu3Haku XMMUYECKUX PEaKLIHil. Y CIOBUS UX
NpOTEKaHUs U NpeKpaleHus. Peakiiun ropeHus. DK30TepMUUECKHE U S3HIOTEPMUUECKUE PEAKITIH.

3aKOH COXpaHEHHUS MacChl BEUIECTB. XWMHYeckne ypaBHeHHs. COCTaBlIeHHE XMMHUYECKHUX ypaBHEHHI.
Hudopmarius, KOTOPYIO HECET XMMHUECKOE YpaBHEHHE.

Kraccudukanys XuMHYECKHX PEaKkIUi 1O COCTaBy M YUCIY PEareHTOB M MPOAYKTOB. THIIBI XUMHUYECKHX
peakuii. Peakiiuy coequHeHMs, pa3noxKeHus, 3aMelieHus 1 oomena. KatanuzaTopsl u kaTtaims.

IIpakTH4yeckue padoTbl

1. 3nakomcrro C  nabopaTOpHBIM 060pyAOBaHUEM. IIpaBuna TEXHUKU



6e3omacHOCTH ITpU paboTE B kKabuHeTe XxuMuu. HekoTopsie BUABI paboT.

2. Ouncrka MOBapeHHOM COJIH.
Tema 2 BaxkHejilue npeacTaBuTe 1M HEOPraHnuecknx emiecTs. KosinyecTBeHHbIC OTHOLIEHUS B XHMHUH

Cocras Bo3ayxa. [lonstue 06 06sEMHOMN 107€ KOMIIOHEHTA IPUPOAHOM Ia30Boi cMecu — Bo3ayxa. Pacuér
06BEMa KOMITOHEHTA Ta30BOI CMECH TI0 ero 06BEMHOM 10J1e 1 HA060POT.

Kucnopon. Ozon. Ilomyuenne kucmopona. Cobupanne W pacro3HaBaHWE KHCIOpoAa. XHWMHYECKHE CBOWCTBA
KHCJIOpOJa: B3aUMOJEHUCTBUE C MeTallIaMM, HEMEeTalllaMM U CJIOKHBIMU BelllecTBaMH. [IpuMeHeHHe Kuciopoaa.
KpyroBopot kuciopoia B mpupoze.

Oxcupasl. O6pazoBaHue Ha3BaHUN OKCHAOB 10 uX (opmynam. CoctaBiaeHne GOPMyYIT OKCHIOB IT0 X Ha3BAHUSM.
[IpencraBuTeny OKCHUAOB:BOAA U YIVIEKUCIBIN ra3, HETalEHas U3BECTh.

Bonopon B npupoze. @usnueckre 1 XMMHUYECKHE CBOWCTBA BOJIOPO/IA, €TO MOJyUYeHHE U IPUMEHEHNE.

Kucnotel, ux cocraB m knaccuukanus. Muaukaropsl. Tabmuna pactBopumoctu. CoisiHas M cepHas
KHCJIOTBI, UX CBOWMCTBA U IIPUMEHEHUE.

Conu, uX cocTaB M Ha3BaHHA. PacTBOPHUMOCTE CONEN B BOJE.

[IpencraBuTeny comeii: XJIOPUI HATPHsI, KapOoHAT HATpHs, PocdaT KaTbIIHs.

IlocTosinuas ABoragpo. KonnuectBo BeniectBa. Monb. MomnsipHas macca.

KpaTHbIe CAWHUIIBI USMEPCHUA KOJINMYCCTBA BE€IIECTBA — MUJIJIMMOJIb U KHJIOMOJIb, MUWUIMMOJISIpHAA U KUJIOMOJIApHas
Macchl BEIIeCTBA.

Pacuérel ¢ wuCIONB30BaHUMEM MOHATHH «KOJIMYECTBO BELIECTBA», «MOJSIPHAs Maccay, «IIOCTOSHHAs
ABorazpoy.

3akoH ABoraapo. MosipHbIi 06bEM ra3006pa3HbIX BEIIECTB.

OTHOCHUTENbHAS IIIOTHOCTH OAHOTO ra3amo Ipyromy.

KpaTHble e qUHULIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KWJIOMOJISIPHBIA 06'bEMBI Fa3006pa3HbIX BEILIECTB.

Pacuérpl ¢ ucnonab30BaHHEM MOHATHUN «KOJIMYECTBO BEIIECTBa», «MOJISIpHAS Maccay, «MOJISIPHBIA 06beM
ra3oBy, «IIOCTOSIHHAsI ABOTaipoy.

Pacuérel ¢ HCnoOIB30BaHUEM HMOHATHH «KOJIMYECTBO BEILIECTBA», «MOJIIPHAS Maccay, «MOJSAPHBIN 00BEM
ra3oB», K4UCII0 ABOTaIpO».

I'mppocdepa. Kpyrosopor Bompl B mnpupoae. Dusmueckne M XWMHUYECKHE CBOWCTBA BOJBIL:
B3aMMOJIEHCTBUE C OKCUIAMH.

OcHoBaHus, UX coctaB. PacTBopuMOcTs OCHOBaHMH B Bozae. V3MeHeHHME OKpPacKM WHIUKATOPOB B
menouHoi cpene. [lpencraBurenu menoyei: THAPOKCUABI HATPUS, KU U KaJIbIIHS.

PactBoputens u pactBopéHHOE BemiecTBO. PacTBopsl. PacTBopenue. ['mapatsr. MaccoBas nois
pacTBOpEHHOro BemecTBa. PacuéTel, CBsA3aHHBIE C MCIOJIB30BAHUEM MOHATHS «MACCOBas 10JIs1 PACTBOPEHHOTO
BEIIECTBAY.

IIpakTH4yeckue padoThl

3. Tlonyuenue, co6UpaHKe N PACIIO3HABAHKE KHCIOPO/IA.
4. Tonyuenue, cobupanue n pacro3HaBaHHE BOIOPOIA.

5. TIpuroToBieHNe PaCTBOPOB CONEl C MX 3a1aHHON MAacCOBOI J0IeH.
Tema 3 OcHOBHBIE KJIACChl HEOPTAHUYECKHX COCAMHECHHU I

O6o61menue cBeieHnii 06 OKCUax, UX KilacCH(UKAIUK, Ha3BaHUAX U CBOUCTBAX. CITOCOOBI MOTydeHUS
OKCH/IOB.

OcHoBaHus, WX Kiaccu(UKanus, Ha3BaHUS W CBOMCTBAa. B3ammojeiicTBue ¢ KHUCIOTaMH, KUCIOTHBIMHU
OKCHJaMU U cosiiMu. PaznokeHrne HepacTBOPUMBIX OCHOBaHMM. CTIOCOOBI TOMYyYEHUsI OCHOBAHUM.

Kucnotel, ux xiaccudukaius 1 Ha3zanus. O6IIMe XUMHUECKUE CBOWCTBAKUCIIOT. B3aumMoneiicTeue
KHCJIOT C MeTaulaMHu. DJIEKTPOXUMHUYECKUH psif HANpsOKeHWH MeTayuioB. B3ammopeicTBue KuCIOT C
OKCHUJAMH METaJIOB.

BzaumoneiicTBue KUCIOT C OCHOBAHUSAMU — peaklusl HelTpanuzauuu. BzaumoneictBue KHCJIOT c
comsimMu.  llomydeHne  GECKUCIOPOMHBIX U KUCIOPOIACOASPIKAIIIX KUCIIOT.

Comn, wux wiraccudukanuss © CBOWCTBA. BzaummopelicTBue comeill C MeTaulaMu, 0COOEHOCTH
3TUX peakuuid. BzanmopeiictBue coneii C comsimu.

I'eneTueckre psapl MeTajuia M HeMeTauia. | eHeTHdecKas CBSI3b MEXAY KiaccaMd HEOPTaHHMYECKHUX
BEIISCTB.

IIpakTyeckue padboThbl
6. PeireHue sKCriepUMEHTAIBHBIX 3a1a4.

Tema 4 Ilepuoauueckuii 3axon u Ilepuoguyeckas cucrema xumudeckux iemenToB /. U. Menneneesaun
CTPOEHHE aTOMa
EcrectBennsie cemMeiicTBa XUMHYECKUX SJIEMEHTOB: IIEJIOYHBIEN MIETOYHO3EMEIIbHBIE
METaJUTbI, TaJOTCHBI, HHEPTHBIC (6IaropoaHbie) ra3bl. AMGOTepHOCTh. AMMOTEPHBIC OKCUIBI H THUAPOKCHUJIBL.



KommnekcHele comnu.

Otkpeitue [. . MenneneeBsiM [lepuomuueckoro 3akoHa u co3ganue uMllepuonnyueckoit cUCTEMBI
XUMUYECKUX AIIEMEHTOB.

ATtoMmpBI Kak popMa CyIIeCTBOBAHHS XUMHUECKUX 2JIEMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOSHUH ATOMOB.
JlokazarenbcTBa CIOKHOCTH cTpoeHus aToMoB. OnbiTe Pesepdopaa. [Inanerapuas Moaesb CTpOeHUs aTOMA.

CocTtaB aTOMHBIX siiep: IMPOTOHBI, HEHTpoHBL. OTHOCUTEIbHAs aTOMHas Macca. B3anMocBs3b
MOHITHUU «IIPOTOH», «KHEUTPOH», KOTHOCUTEJIbHASI aTOMHAsl MAacCa.

Mukpomup. DnekTpoHsl. CTpoeHHE IEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKHX 3JeMeHTOB NeNe 1-
20. [TonsiTue O 3aBEpPIICHHOM SJIEKTPOHHOM YPOBHE.

N3oTonsl. @uznyeckuii cmbicin cuMBoiuku llepronndeckoit cucremsl. CoBpeMeHHast (GOpPMYIHPOBKA
Ilepuonndeckoro 3akoHa. M3MeHeHHs] CBOWICTB 3JIEMEHTOB B NEpUOAaX W TPYIIax, KaK (PyHKIHS CTPOSHHS
3JIEKTPOHHBIX 060JI0YEK ATOMOB.

XapaKTepHCTHKa 3JIEMEHTa-MeTajlla U dJIEMEHTa-HeMeTalljla 10 UX MOoJIoKeHUuo B Ilepuonnueckoi
cuctemMe xummdyeckux ajemeHToB J[. 1. Menneneena.

Tema 5 Xumndeckasi cBsi3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbBIE PeaKINU
WNonHas xumnueckas cBs3b. HMoHBI, o6pa3oBaHHbIE aTOMaMHM METAIJIOB M HeMeTalnoB. CXeMbl
06pa3oBaHUs WOHHOW CBS3W ISl OGMHAPHBIX coenwHeHWH. IOHHBIE KpUCTAIITUYECKUEe PEIETKH U (U3NIECKUe
CBOMCTBA BEIIIECTB C 3TUM THUIIOM peiiéTok. [lorsTue 0 (hopMyIbHOM €IMHUIIC BEIICCTRA.

KoBaneHTHas XMMUYeCcKas CBsI3b. DIIEKTPOHHBIE U CTPYKTypHBIE (opMybl. KoBaneHTHas HemoysipHas
cBsi3b. CxeMbl 06pa30oBaHUsl KOBAJCHTHOM CBSI3U IJi1 OMHApPHBIX COCOUHEHHH. MOJEKYyIsIpHbIE U aTOMHBIE
KPUCTAUIMYECKUE PEIIETKH, U CBOMCTBABEILLECTB C TUM TUIIOM PELIETOK.

DJIeKTPOOTPULIATENBHOCTD. Psi aekTpooTpunatenbHOCTH. KoBaneHTHas MoJsApHasi XUMHUYEcKasi CBA3b.
Hunons. Cxembl 06pa30BaHus KOBAJICHTHOU MOJAPHOMN CBSI3U J11 6MHAPHBIX COeAMHEHUN. MOJIEKyIsIpHbIE U
ATOMHBIE KPUCTAJIINYECKUE PEIIETKU, CBOMCTBABEIIECTB C 3TUM TUIIOM PELIETOK.

Merannuueckas XUMHUYECKas CBSA3b U MeTaJUIMYecKasl KpucTainyeckas pemérka. CBoiicTBa BellecTB
C 5TUM THUIIOM pelIE€TOK. EquHas npuposa XMMHYECKUX CBS3EH.

Crenenp okucineHus. CpaBHEHUE CTENEHU OKHCICHUS U BaJCHTHOCTH.

[MpaBumna pacuéra cTeneHeil OKuciIeHUs o0 GOpMyJiaM XUMHUECKUX COSAUHEHHH.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OmnpenereHne CTeneHeld OKHCICHMS IS 3JIEMEHTOB,
06pa3ylolINX BEIIECTBA Pa3HBIX KJIACCOB. Peakuiu HOHHOro o6MeHa U OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHUCIUTENb U BOCCTAHOBUTEb, OKHUCJIECHHE U BOccTaHOBieHHE. COCTaBICHUE YpaBHEHUU
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOT0 6ajaHCa.

9 knace
Tema 1 [loBTOpeHnue u 00001eHHe CBEAEHUIT O Kypcy 8 Kiacca

bunapnsle coennHenus. Okcuasl coieobpasyromme M Hecoseobpasyromue. ['mapokcuasl: OCHOBaHMS,
amdorepHsbie, kucioTel. CpellHre, KUCIble, OCHOBHBIC COJIH.

O6o6mienne cBeleHWH O XWMHUYECKHX peaknmsax. Kiaccudukanus XUMUYECKHX peakluid 10
Pa3IMYHBIM OCHOBAaHHUSAM: COCTaBY M YMCIy pearupyromux U o6pa3yonxcs BEeIIeCcTB, TeIIoBoMYy 3 dexTy,
HaIpaBJICHUIO, U3MEHEHUIO CTENeHEH OKHCIICHHS DJIEMEHTOB, 00pa3ylolIuX pearupyroniue BemecTsa, (dase,
HCITOJIB30BAHUIO KaTaIu3aTopa.

ITonaTHe 0 ckopocTH XUMHUUYECKOH peakinu. GakTopsl, BIUAIONNE HA CKOPOCTh XUMUUYECKUX PEAKLIMIN:
MIpUPO/Ia PEearupyroliuX BELIECTB, UX KOHLEHTpalus, TeMmrepaTrypa, IJIOmaas CONPUKOCHOBEHUS, Halu4yue
katanuzaropa. Karanus.

Tema 2 XuMuyecKkne peakiui B pacTBOPaX 3JIeKTPOJIUTOB

[TonsiTne 06 3JIEKTPOIUTHYECKON IHUCCONUALMHU. OJEKTPOJIUTHI M HE3JIEKTPOJIUTHL. MexaHu3Mm
JIMCCOLMAITNN 3JIEKTPOIUTOB C Pa3TUYHBIMXapakTepoM cBA3U. CTemneHb SJIEeKTPOIUTHUECKON AMCCOIMAIIHH.
CunbHbIE U clTabbIe IIEKTPOUTHL.

OCHOBHBIE TOJIOXKEHUSI TEOPUH JIIEKTPOJUTHUYECKON nucconuanuu. Knaccudukanus HOHOB M HX
cBoicTBa. KHCnoThl, OCHOBaHUS M COJIM KaK 3JeKTPOJauThl. VX Kilaccuukanus U IMCcCOuanusl.

O6mme XWMHYECKHME CBOWCTBA KHCIOT: M3MEHEHHE OKPACKW WHIWKATOPOB, B3aMMOJEHCTBHE C
METa/NIaMH, OKCHAaMH W THAPOKCHUIAMH METajUIOB M COJSIMH. MoJleKyJspHble W HMOHHBIE (IIOJHBIE H
COKpalI€HHbIE) ypaBHEHUS PEaKIuil.

XUMHAYECKHI CMBICII COKPAUIEHHBIX YPaBHEHUM. Y CIOBHS NPOTEKAaHUS pEaKLUi MEXIY JIEKTPOJUTAMU 1O
KOHIIA. P51 aKTHBHOCTH METAIIOB.

O0mue XUMHYECKHE CBOMCTBA IIEJIOYEH: B3aMMOACHCTBHE C KHCIOTaMH, OKCHIAMHU HEMETaJlIOB,
cossiMu. OO1IMe XUMUYECKUE CBOMCTBA HEPACTBOPUMBIXOCHOBaHUI: B3aUMOAEHCTBHE C KUCIOTaMHU, Pa3jioKeHHe
IIPY HATPEBaHUH.

O6ume XMMHUYECKHE CBOMCTBA CPEIHUX COJIEH: B3aMMOJEHCTBHE C KHCIOTaMH, IIEI0YaMH, COJIIMU U
MeTanamu. B3anmopelcTBrue KUCHBIX COJEH o MmenoYaMu.



T'unponus, kak 06MEHHOE B3aUMOJICHCTBUE COJICH ¢ BOJION. [ MAPOIN3 COTM CHITBHOTO OCHOBAHMUS U CIa00M
KUCIOTHL. ['uaponn3 conu cnaboro ocHoBaHMs B cHIIbHON KucioThl. [llkana pH.

CBoiicTBA KUCIIOT, OCHOBAHHUH, OKCHIOB M COJICH B CBETE TCOPHUH DIICKTPOIUTHISCKON JUCCOMUAIIIHN U
OKHCIITEIIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHI.

IIpakTH4yeckmne padoThI
1. CgoiicTBa KHCIIOT, OCHOBAHHM, OKCHIOB M COJICH B CBETE TCOPHUH DIICKTPOIUTHUYCCKON TUCCOIMAITAHM H
OKHCITUTEITFHO-BOCTTAHOBHUTEIIBHBIX PEAKITUN

Tema 3 HemeTaslsibl M HX COeTUHEHUSI

CTtpoeHne aTOMOB HEMETaUIOB M UX nojoxeHue B Ilepuogmyeckoit cucreme. Psan
3JEKTPOOTPHUIATENbHOCTH. KpucTaminyeckue peméTKi HeMETaIOB — MPOCTHIX BEIIECTB. AJUIOTPOIHUS U €&
npuunHbL. Ou3nyeckue cBoiicTBa HeMeTauoB. O6IIre XHMUYEeCKHe CBOMCTBA HEMETAIIOB: OKUCIUTEIbHBIE U
BOCCTaHOBUTEJIbHBIE.

l'anorensl, cTpoeHMe WX aTOMOB M MOJIeKyn. DH3WdecKue M XUMHYECKHE CBOWCTBA TaJOTEHOB.
3aKOHOMEPHOCTH HM3MEHEHHsS CBOWCTB TallOTEHOB B 3aBHCHMOCTH OT HX MojoxkeHus B llepmoamueckoi
cucteme. Haxo)xieHue rajloreHoB B MIPUPOJIE U X MOyyeHHe. 3HaUueHHe U MPUMEHEHHE raloreHoB.

l'anoreHoBoOpoAbl U COOTBETCTBYIOIIHE MM KHCIOTHI: IJIABUKOBasi, COJIsIHasA, 6POMOBOAOPOAHAS,
nonoBoaopoaHas. 'amorennasl. KauecTBeHHBIE peakUWU HA rajoreHuA-uoHbl. [IpuMeHeHHne coenuHEHUU
rajoreHoB U UX 6HOJIOTHYecKas pojib.

O6masa xapakrepuctuka aneMeHToB VIA-rpynmnel. Cepa B mpupose U e€ nojydeHue. AJIOTpOIHbIe
MO (PUKAIINU CePHl H X CBONCTBA. XMMHYECKHE CBOHCTBA CEPHI K €€ TPUMEHEHUE.

CepoBOZOPO: CTPOCHHE MOJICKYNBI, (PU3NIECKHEe W XUMHYECKHE CBOMCTBA, MOJyUEHHWE W 3HAUEHUE.
CepoBonopoanas kuciora. Cynbhuibl U ux 3HadeHue. JIroMuHOPOpPHI.

Oxkcup cepoi(1V), ceprricTas kuciora, cynbpuThl. KauecTBeHHas peakmnus Ha CyIb()HUT-HOH.

Oxkcun cepsi(VI), cepHas kwucnord, cyibdarel. Kpucrammorumaparsr.

KauectBennast peakiust Ha CyJb(aT-HuOH.

CepHasi KUCJIOTA — CHJIBHBIN 35eKTposuT. CBOMCTBa pa36aBiIeHHON CEPHOWKHUCIOTHI, KaK TUIMHMYHOU
KHUCJIOTBI: B3aWMMOJCHCTBHE C MeTalllaMHA, OCHOBHBIMH W aM(OTEPHBIMH OKCHAAMH, OCHOBAHUSMH U
aM(OTEepHBIMH THAPOKCUAAMH, coyisiMu. KadecTBeHHas peakiys Ha Cynb(aT-HoH.

O6masg xapakTepucTHKa 3JIEMEHTOB VA-Tpynnbl. A30T, CTPOCHHE aToMa U MOJIEKYJIbl. PU3NYEeCKue u
XUMHYECKHE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPHUPOJICH €T0 OHOJIOTHIECKasl POJIb.

AMMUaK, CTpoeHNE MOJIEKYJIBI ¥ (pU3NUeCKHe CBOMCTBA. AMMUaYHasi BOJIa, HAIIATBIPHBINA CITUPT, THAPAT
aMMmuaka. JloHOpHO-aKIeNTOPHBI MeXaHU3MOOpa30BaHUs KaTHOHA aMMOHHS. BoccTaHOBUTENBHBIE CBOMCTBA
ammuaka. Cov aMMOHUS M WX IpuMeHeHne. KauecTBeHHas peakius Ha KaTHOH aMMOHHUSL.

OKcubI a30Ta: HECOIe06pa3yrolre U KUCIOTHBIE. A30THUCTas KUCIIOTa U HUTPUTHL. A30THAs KUCIIOTA,
€€ rnoJsryueHue u Cpoiicrea. Hurparsr.

®docdop, crpoenue aroma u aymtorponus. ochunbl. Pochun. Oxcun hochopa(V) u oprodochopHas
kucinora. ®ocdarer. Dochoprbie ynobperus. MHCEKTUITUTEL.

O6mas xapaktepuctuka 3neMentoB |V A-rpymibl: 0CO6EHHOCTH CTPOEHHUS aTOMOB, IPOCTHIX BEUIECTB U
COEIMHEHHUI B 3aBHCHMOCTH OT TIOJIOKEHHUS 3neMeHToB B llepuonudeckoi cucteme. Yriiepoi. AJUIOTPOIHbBIE
Monupukanuu: anmas, rpadut. AMOpPQHBII YrIepoa W ero copTa: caka, aKTHBUPOBAaHHBIN yroyb. AJcCopOIus.
XuMudeckue cBoiCcTBa yriaepona. KokcoxuMuiyeckoe mponu3BOACTBO U ero mpoaykus. Kap6umsr.

Oxcup yraepoaa(ll): ctpoerne MoeKyIbI, ToaydeHue U ero cBoiictBa. Okcun yrieponaa(lV): ctpoenne
MOJIEKYJIbI, TIOIyY€HHE W €ro CBOWCTBA. YroibHas kuciora. Comu yroiapbHON KHCIOTHI: KapbOHATHI M
rugpokapbonatsl. TexHuueckas v MUIIEBas CoAa.

Heoprannueckne W OpraHMYecKHe BeIIeCTBa. YTJIEBOJOPOJb. XHMMHUYECKOE CTPOCHHE OPTaHHYECKHUX
BEIIECTB, KaK MOPSJO0K COETNHEHHUS aTOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

Meran, 3TaH, Kak MpeNelbHbIE YIIEBOAOPOJAbI. OTWIEH U alUeTWIEH, KaK HelpeaeabHbIe
yrieBogoposl. I'opeHue yrieBonopo1oB. KadecTBeHHbIE peakliii Ha HETIPEIEIbHBIE COSAMHEHNUS.

DTHIIOBBIN CIIHPT, €ro MOJIy4YeHue, MpUMEeHEeHe U (u3noiiornueckoe aeiictBrue. TpEXaTOMHBIA CIUPT
rauiepuH. KadecTBeHHas peaknysi HA MHOTOaTOMHBIE CIIUPTHIL. Y KCyCHas — IPEICTaBUTENb KJacca KapOOHOBBIX
KHCJIOT.

Kpemuwnii, ctpoerne ero aroma u cBoiictBa. KpemHuii B mpupoje.

Cumnmmet u cunad. Oxenn kpemuusa(I1V). Kpemanesast kucimora u €€ codm.

IIpon3BoAcTBO cTekna u nemMeHTa. [IpoayKkius CHIIMKaTHOW MPOMBIIIJIEHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, ¢papdop, dhasuc. OnTuueckoe BOJIOKHO.

Hemeranner B mpupome. PpakumoHHas IEPEeroHKa KUIAKOIO BO3AyXa KakK CIOCcO6 TOMydYeHHS
KHCIIOpOJa, a30Ta, aprona. [lomydyenue dpocdopa, KpeMHUS, XJI0pa, HOJA. DIEKTPOIU3 PACTBOPOB.

Ilonmyyenue cepHOW KHCIOTHI: CHIPhE, XMMH3M, TEXHOJOTHYECKass CXeMa, METOJ KHIISILIEro Ccios,
MPUHLOHIBL TENJI00O0MeHa, MPOTHBOTOKAa W mUpKyssuuu. Omeym. IIpom3BoACcTBO amMMuaKa: CHIPhE, XUMU3M,
TEXHOJIOTMUYECKas CXeMa.



IIpakTH4yeckmne padoThI

2. N3yueHue CBOWCTB CONSHOUN KHUCTOTEHI.

3. N3yueHne CBOWMCTB CEPHOW KUCIIOTHI.

4. Monyuenne aMMHUaKa U H3ydeHHE ero CBOHCTB.

5. TosnydyeHne yrIeKHCIOro ra3a i U3ydeHHe ero CBOMCTB.
Tema 4 MeTas1bl M UX COETUHEHUS

ITonoxenue meramuioB B llepuoanueckoil cucreme xuMudeckux 3ineMeHToB [. U.MeHneneeBa, CTpoeHUE UX
aTOMOB M KpHUCTayUIoB. Metaqyinueckas CBSI3b U MeETa/uIMUecKasl KpHcTajuimdeckas pemérka. Pusmdyeckue
CBOMCTBAa METAJJIOB: 3JIEKTPO- W TEIIONPOBOAHOCTH, OTPa)KaroIas CIIOCOOHOCTH, IIACTUYHOCTH. CILTaBbI
Y&pHBIE U LIBETHBIE.
MeTtamnbl Kak BOCCTAaHOBUTENU. OJEKTPOXMMMUYECKUM psijJ HampsbkeHuWH. B3auMmonelicTBHe METaIoOB C
HEMeTalIaMH, OKCHUIaMH, KHCIOTaMH, COJIIMHU. ATTIOMUHOTEPMHS.
CTtpoeHnie aTOMOB W TPOCTBHIX BEMIECTB IMEIOYHBIX METAUIOB. 3aBHCUMOCTHb (PU3MYECKHX W XHUMHUUYECKUX
CBOMCTB IIETOYHBIX METAUIOB OT 3apsIOB saep UX aToMOB. OKCHABI M THAPOKCUABI IIETOYHBIX METANJIOB, UX
MOJIy4CHHE, CBOMCTBA, IPUMEHEHUE. BaxkHelne coN 1IEIOYHBIX METAJIIIOB, UX 3HAUYECHHUE B )KUBOU U HEXXUBOU
MPUPOE U B )KU3HU YEIIOBEKA.
CrtpoeHue aToMOB UM TMPOCTHIX BEHIECTB IIEIOYHO3EMENIBHBIX METAIOB. 3aBHUCUMOCTh (U3UYECKUX U
XUMHUYECKHUX CBOMCTB IEIOYHO3EMENbHBIX METAIOB OT 3apsAloB saep MX aToMoB. OKCHIBI M THJIPOKCHBI
LIECJIOYHO3EMENBHBIX METAJIOB, HMX MOJYy4YEHHUE, CBOMCTBA M MNpUMEHEHHE. BaxHeliine coiau METOYHO-
3eMeBHBIX METAIJIOB, MX 3HAYCHHE B PUPOJIE U )KU3HH YelloBeka. KapOoHaThI HTHAPOKAPOOHATHI KATBITHA.
XKéctkocTh BOABI: BpeMeHHas M mocTossHHad. Crnocobsl ycTpaHeHUsT BpeMeHHOM x€cTkocTu. Crocobbl
YCTPaHEHUS MOCTOSIHHOM )KECTKOCTU. OHUTHI.
CoenuHeHUs alllOMUHUS B pUupoae. XUMHYECKUE CBOMCTBA anmtoMuHUs. OCOOEHHOCTU OKCHAA U THAPOKCUIA
ATFOMHHHS KaK aM(pOTEePHBIX COSAMHEHMI. BakHelime coym amroMuHus (XJI0pU, Cyabdar).
OcobenHocTtu cTpoeHus aToma kenesa. XKeneso B mpupose. Baxxueiimue pyasl sxene3a. OKCHIBI U THAPOKCUIBI
xenesa(ll) u xxeneza(lll). Conu xeneza(ll) u xeneza(lll). O6Hapy)eHHe MOHOB KATHOHOB JKelie3a B PacTBOPE.
3HayeHHe COeTMHEHUM Keme3a.
Koppo3ust xummuueckas W 37IeKTPOXUMHYECKas. 3alluTa METalIOB OT KOppo3uu. MeTayiel B TpUpOAE: B
CBOOOJIHOM BHJE U B BUJE coequHeHuul. [loHsATHE O MeTallypruu. UEpHas u UBETHasi METaJUTyprusl.

[MupomMeranmyprusi, TUAPOMETAILTYPIHUs, JICKTPOMETAIyprus. JlOMEeHHBIM mpolecc.
IlepepaboTka 4yryHa B CTaIb. DJIEKTPOJIU3 PACIIIIABOB.
IIpakTHyeckue padoTbl

6. IMomydenne *ecTKOM BOIBI M CIIOCOGHI €& YCTPaHEHHSI.

7. Pemenue SKCIepUMEHTANBHBIX 3a/a4 M0 TeMe «MeTab».
Tema 5 Xumus U OKpy:Kawuias cpeaa

Ctpoenue 3eMiu: SApo, MaHTHs, 36MHast KOpa, UX XUMUYECKUH cocTaB. JIuTocdepa u €€ XUMHUECKUR COCTaB.
Munepansl. Pynpl. Ocamounbie moponsl. IlonesHble uckomaembple. XHMHUYECKHH COCTaB THUApPOC(EpBI.
XHUMUYECKH COCTaB aTMOC(hepHI.
HNCcTOYHUKM XMMHYECKOr0 3arpsA3HEHHs] OKpyKarolled cpeapl. [obalbHBIE HSKOJOTHYECKHE MPOOIEMBI
YeJI0BEUECTBA. MAPHUKOBBIN 3(PPEeKT, KUCIOTHBIE JOXKIH, O30HOBBIE ABIPEL. MEXAyHAPOIHOE COTPYAHUIECTBO
B 06J1aCTH OXPaHbl OKPYXKAIOIIEH CPEeAbl OT XUMHUUECKOT0 3arpA3HEHNUS. «3eNIEHAs XUMU».

Tema 6 OOoOueHHe 3HAHMII MO XHUMHUM 3a Kypc OcHOBHOI mkoJbl. IlogroroBka k OcHOBHOMY

rocy1apcTBEeHHOMY IK3aMeHY

CrtpoeHne atomMa B COOTBETCTBUHM C IIOJIO)KEHMEM XHWMHMUYECKOro 3jeMeHTa B llepmoamdeckoi cucTeMe.
CtpoeHne BemecTBa: XUMUYeCcKas CBA3b M KPUCTAININYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB 006pa30BaHHBIX
3JIEMEHTaMH{ MPOCTHIX BEIIECTB (METAJIOB, HEMETAJIOB, 6JIAarOPOJIHBIX Ta30B) OT IMOJIOKEHUS 3JIEMEHTOB B
Ilepnonnueckoit cucreme. TUNosOrus HEOPraHWYECKUX BEILECTB, JEJIEHHE WX HA KIJIACChl U TPYMIBL.
IIpencraBurenu.
[Ipr3Haky M yclIOBHS MPOTEKAHHUS XUMUYECKUX peakinuil. TUMOIOTHs XUMUYECKUX PEAKIUH 10 Pa3IuyHbIM
ocHOBaHMAM. Peakunu noHHOTO 06MeHa. OKHCINUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIHH.

XHUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA COJIEOOPA3YIOMMNX OKCUJIOB,
THAPOKCHIOB (OCHOBAHMM, KUCIIOT U aM()OTEPHBIX THAPOKCH/IOB), COJIEH.
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TemaTnueckoe IIJIAaHUPOBAHUE I10 MIPECIAMETY «XHUMUS»

Ne Paznen KoJj-Bo

n/n 4acoB

1. HavanbHble TOHATHS U 3aKOHBI XMMHHU 20

2. Baxneiimue mnpeAcTaBUTENM HeopraHMYeckux BemlecTB. KonnuectBennsie | 17
OTHOIICHHUS B XUMHHU

3. OCHOBHBIE KJIACChI HEOPTaHUYECKUX COCHHEHNI 10

4. [Nepuoanueckwuii 3axoH u [lepruognueckas cuctema xumMuiaeckux anementos .M. | 8
Menneneena. CTpoeHne aToMa

5. Xumuueckast cBs3b. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEaKIH 7

6. [ToBTOpEHME Kypca XMMUH 8 Ki1acc 6

HToro 3a 8 KJ1 y4eOHBIX YacoB 68

1. IToBTOpeHue Kypca XUMuH 8 Ki1acca 5

2. XHUMHYECKIE PEaKIiH B PacCTBOPax 10

3. HemeTamie! ¥ UX cOeUHEHUS 25

4. Mertauibl U UX COEIUHEHHS 17

5. XumHust 1 OKpyKarolas cpeaa 3

6. O06o61eHne 3HaHUH 8

Hroro 3a 9 k1 yueOHBIX YacoB 68

HUTOIro 136
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