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PABOYASA NMPOrPAMMA MO XUMKUK
B 8 - 9 knaccos

AnxaHoBa Anbus LllapabamHoBHa



MosicHnTenbHas 3anucka

Pabouasa nporpamma no xmmum Ha ypoBHE OCHOBHOro obLiiero o6pasoBaHus cocTaBrneHa Ha OCHOBE
NONOXKeHMI 1 TpeboBaHWIN K pe3yrbTaTaM OCBOEHMS OCHOBHOW 00pa3oBaTeNbHON Nporpammbl,
npeacTaBneHHbIX B PegepanbHOM rocyaapCTBEHHOM 00pa3oBaTenlbHOM CTaH4ApPTEe OCHOBHOMO
obLero obpasoBaHus, yTBepXXAEHHOro npukasom MuHuctepctea ob6pasoBaHus U Hayku P® Ne 287
ot 31.05.2021, ¢ yueTom lNpumepHon nporpammbl BocnutaHusi, OCHoBHOM oOpa3oBaTenbHOM
nporpammbl MBOY KanmaHckas COLL ocHoBHoro o6uiero obpasoBaHusi, AqanTMpoBaHOOM
nporpamMmMbl OCHOBHOro obuiero obpasosaHus MBOY KanmaHckas COLL, npumepHon paboyen
nporpammel IHCTUTYyTa cTpaTerum pa3sutus obpasoBaHus Poccuiickon AkageMmmn obpasoBaHus M,
2021

B COOTBETCTBUU C

- MNonoxeHnem o paboyen nporpamme y4edHoro npegmeTta, kypca MBOY KanmaHckas COLL mm.
I".A. Yoapuesa.

N OPMEHTUPOBaHA Ha peanu3aumio B LLeHTpe 00pa3oBaHUsi eCTECTBEHHOHAYYHON U
TEXHOSTOrMYECKON HanpaBIieHHOCTeN « To4ka pocTa», co3gaHHoro Ha 6asze MBOY «KanmaHckas
COL um. I AYgapueBay C Lenblo pasBntns y obydaroLLmxcs ecTeCTBEHHOHay4YHOW,
MaTemMaTnyeckon, MHOPMaLNOHHOM rPaMOTHOCTH, (POPMUPOBaAHMSA KPUTUHECKOTO N KpeaTUBHOIO
MbILLSIEHNS, COBEPLUEHCTBOBAHMS HABbIKOB €CTECTBEHHOHAYYHOMW U TEXHOMOMMYECKON
HanpaBfiEHHOCTN, a TaKkke ANs NPakTUYEeCKon oTpaboTkn y4ebHoro matepmana no y4eoHbIM
npegmeTam «dusmkar»,«Xmumus», «brnonorms, « TexHonormsa».

Ha 6a3e ueHTpa «To4ka pocTta» obecneunBaeTcsa peanvsauus obpasoBaTefbHbIX NporpamMm
€CTEeCTBEHHOHAY4YHON N TEXHONOMMYECKOW HanpaBneHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM C
TpeboBaHMAMK 3aKOHOAATENbLCTBA B chepe 0b6pa3oBaHus 1 ¢ yYH4ETOM peKOMEHOALNN
depepansHOro onepartopa y4ebHoro npegMeta «Xumusi». ObpasoBaTenbHas nporpaMmma
No3BONSET MHTErPMPOBaThL peanuadyemble 34eCb NOAX0Abl, CTPYKTYPY U coaepKaHme npu
opraHusauumn obydeHust xumum B 8—9 knaccax, BbICTPOEHHOM Ha 6ase noboro 13 AOCTYMHbIX
y4yebHo-meToamnyeckmx komnnekcos (YMK). Micnonb3oBaHne obopynoBaHus LieHTpa

«Touka pocTa» NO3BONSIET CO3AaTh YCIOBUS:
e [OJ15 paclMpeHnst CoaepKaHUsi LWKOSIbHOrO XMMUYECKOro 06pa3oBaHus;

e NS NOBbILEHUS NO3HABATENbHOW aKTUBHOCTU 00YYaOLLMXCS B €CTECTBEHHOHAYYHOM
obnactu;

e [NS pa3BUTUS NINYHOCTU pebGeHka B npouecce 0byyYeHns XMMuK, ero criocobHocTen,
hopMMpoBaHUS U YAOBNETBOPEHMS coLmarnbHO 3HAaYMMbIX MHTEPECOB M NOTpebHocTeN;

AN paboTbl C 0laPEHHBLIMM LLKONbHUKAMM, OpraHn3aLmmn X passuTis B pas3nmyHbix obnacTsx
obpa3oBaTenbHO, TBOPYECKON AeATENBHOCTY.

MpumeHsas undpoBble NabopaTopumn Ha YpPoKax XUMNUK, y4aLLMECs CMOTYT BbINOMHUTL MHOXECTBO
nabopaTopHbIX paboT 1 3KCNEPUMEHTOB MO NPOrpaMmmMe OCHOBHOW LLUKOSbI.
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KpaTkoe onvcaHve noaxodoB K CTPYKTYpUpPOBaHuUO maTtepuanos B oGpasosaTenbHoi
nporpamme (Ol1) npeacTaBneHbl crneayowme pasnernbi:
1. .MeTO,D,bI n3yvyeHunqa sellecTB U XUMNUYECKNX ABMNEHUN. 3KCI'IepI/IMeHTaJ'IbeIe OCHOBbI XMUA .

2. .[llepBoHa4anbHble Xummyeckmne noHaTus . 3 . Pacteopbl. 4.OCHOBHLIE Knacchbl
HEeOopraHN4YeCcKMx coeguHeHnn. 5. Teopusa aNeKTPoNMTMYECKON guccounaumnn. 6. Xummyeckue
peakumun. 7. XMMM4YecKkne afieMeHThbl (CBOMCTBA METASNIOB, HEMETASNOB U UX COEQNHEHWI).

B ocHOBY BblaeneHus Takmx pasaenoB 3arnoXeH XMMUYECKUIN SKCNEPUMEHT, TpagMUMOHHasa cucTema
n3y4eHuns xummumn. OCHOBHOM (hOPMON y4eOHON AEATENBHOCTU ABNAETCSA XMMUYECKUIA SKCNIEPUMEHT,
NPOBOANMbIN B BUAE NabopaTopHbIX, NPaKTUYEeCKUX paboT U AeMOHCTpauun. [1eMOHCTPaLNOHHbIN



SKCNEPUMEHT NPOBOAMTCH B TOM CIlydae, ECIN OH OMaceH OIS BbINOMHEHNS yYalLMMUCS UMK
nUMetoLLmniics Npnbop npeacTaBrneH B eAUHCTBEHHOM 3K3eMMIIsipe.

Ona nsy4vyeHnsa npegmeTa «XMMuUs» Ha aTane OCHOBHOro o6uiero obpasoBaHnsa orBoauTca 14
0 yacosB: 8 knacc - 70 4Yacos; 9 knacc —70 yacoB. [laHHas oGpa3oBaTternbHas nporpamma
obecneymBaeT YCBOEHME YHaLLMMUNCS BaXKHENLLNX XMMUYECKNX 3aKOHOB, TEOPUIA U MOHATUI;
dopmMMpyeT NpeacTaBneHNe O PO XMMUK B OKPYXKaKOLLEM MUPE U XN3HM YenoBeka. [pu aTom
OCHOBHOE BH/MMaHM1e yaenseTcs CyLHOCTH

XUMUYHECKUNX peaKLl.I/IVI n MetTogam UX oCyLLueCTBIIEeHUA.

OOHMM 13 OCHOBHbIX MPUHLUMMNOB MOCTPOEHUS MPOrpaMMbl ABASAETCS NMPUHLMM OOCTYNHOCTY .
JKcnepMeHTarnbHble JaHHble, NoMyYeHHbIe Y4allMMUCS MPU BbIMNONHEHUN KONMMYECTBEHHbIX
OMbITOB, MO3BONSAT YYaLLUMMCS CAMOCTOATENBHO enaTh BbiBOAbI, BbIABMATL 3aKOHOMEPHOCTMW.
Moaxofbl, 3anoXeHHbIE B coAep)KaHne nporpaMmMbl Kypca, co3gatoT HeobxoanMble YCroBUust Ans
CUCTEMHOTIO YCBOEHUS y4aLMMUCSA OCHOB Hayku, Ans o6ecneyYeHns passuBaloLLEro 1
BOCTMMTLIBAIOLLErO BO3AENCTBMSA 00YYEHMSI Ha NTIMYHOCTbL y4allerocs.

dopmypyemble 3HaHUS OOMKHBI CTaTb OCHOBOW CUCTEMbI YOEXAEHWI LUKOMbHMKA, LIEHTParbHbIM
SOPOM €ro Hay4HOro MUPOBO33PEHMUSI.

OnucaHue maTepumanbHO-TEXHUYEeCKON 6a3bl LeHTpa «To4vka pocTay,
ucnonb3yemMoro AnA peanv3auunobpasoBaTernibHbIX MPOrpamMM B paMKax npenogaBaHuUs XMM
un

Ludgppoeas (komnbromepHas) nabopamopus (LJ1), nporpaMMHo-annapaTtHbIA KOMMIEKC,
AaTynKoBasi cUCTEMa — KOMMNMEKT y4ebHoro obopyaoBaHus, BKIHOYAIOLLMIA M3MEPUTENbHbIA BOK,
nHTEpdenc KoToporo no3eonsieT obecneyrBaTh CBA3b C NEPCOHANbHBIM KOMMNBIOTEPOM, 1 HABop
AaTUYMKOB, PETUCTPUPYIOLLNX 3HAYEHNS Pa3NUYHbIX U3UYECKUX BEMNUYMH.

Hdamyuk memnepamypbl nnamuHo8bIl — NPOCTON N HAAEXHbIN AaTYMK, NpegHasHa4veH ons
n3MepeHus TemnepaTypbl B BOOHbIX pacTBopax M B ra3oBblX cpefax. MimeeT pasnuyHbii AManasoH
namepenmi ot —40 go +180 °C. TexHnYeckne xapakTepuCcTMK1 AaTynKa yKkasaHbl B MHCTPYKLMUM NO
akcnnyatauuu. Jlam4yuk memnepamypbl mepMonapHbIU NpegHasHavyeH ans namepeHuns
Temnepatyp Ao 900 -C. Vicnonb3yeTca npu BbINOMHEHUN paboT, CBSA3AHHbLIX C U3BMEPEHNEM
TemnepaTtyp nNnameHun, NnasneHns U pasnoXeHns BeLLEeCTB.

Hdamyuk onmu4eckol nromHocmu (Kosilopumemp) — npegHasHadeH ans namepeHns onTuyYeckomn
NAOTHOCTM OKpaLUEHHbIX PpacTBOPOB. Vicnonb3yeTcs npu usyvyeHun tem «Pacteopbly», « CKOPOCTb
XUMUYECKUX PeaKUMny, onpeaeneHnmn KOHLEHTpaummM oOKpaLLeHHbIX MOHOB.

Hamyuk pH npegHasHayveH ang namepeHnst BOAOPOAHOro nokasarens (pH) BogHbIX pacTBOPOB B
pasnnyHbIX NCCregoBaHUAX OO BEKTOB OKpYXKatoLLEen cpeabl.

Hamyuk anekmponpoeodHocmu nNpefHa3HavYeH aAns U3MepeHns yaenbHON 3NeKTPONPOBOAHOCTH
KVUOKOCTEN, B TOM YMCIEe U BOOHbLIX PACTBOPOB BELLECTB. MNpUMeHSIETCA NpU N3y4eHnn Teopun
SMNEKTPONUTUYECKOW AMCCOLMALIMUN, XapaKTEPUCTUK BOAHBIX PAaCTBOPOB
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X\ ,Elamqux XﬂOpua-UOHOG I/ICI'IOJ'Ib3yeTC9| ana Konn4ecTBeHHOro onpeneneHna

COAEepPXXaHUA MOHOB Xrlopa B BOAHbIX pacTBopax, Novse, Npoayktax nutanua. K gatumky
noAknoyaeTcss MOHOCeNekTUBHbIN anektpog (MC3I) (pabouunn anekTpos), NoTeHUman KoToporo
3aBUCUT OT KOHLEHTpaL MK ONPeaensemMoro noHa, B JaHHOM criydae OT KOHLEeHTpaumm aHnoHos Cl-.
MoTeHunan NCO onpeaensaoT OTHOCUTENBHO 3NEKTPOAA CPABHEHUS, Kak NpaBuno,
xrnopcepebpsiHoro.

Hamyuk Humpam-uoHoe npeaHa3HayeH NS KONMYECTBEHHOTO ONpeaeNieHnst HUTpaToB B
pasnn4yHbIX 0OBEKTAX OKpYXKatoLLen cpefpbl: Boae, OBoLLax, ppykTax, KonbGacHbIX N3Aenusax U T.4.

Mukpockon yugpoeol npegHasHadeH Anst u3yveHuns popmbl KpUCTaNoB U HabnaeHNs 3a
pPOCTOM KpUCTanJsoB.



Annapam Ons npoeedeHusi xumudeckux peakuuti (AINXP) npeaHasHa4veH AN Nony4YeHns u
AEMOHCTPAaLMN CBOMCTB TOKCUYHBLIX MApOB U ra3os . OTu BeLLEeCTBa Nosy4vatoTcs B Konbe-peaktope,
W Npu HarpeBaHuu (Mnn 6e3 HarpeBaHus) rasoobpasHble BeLecTBa NPoxXoadT Yepes
nornoTuUTenbHbIE EMKOCTU (HacadKkun) ¢ pacTBOpamMu peareHToB, BCTYNakT C HUMUK B peakLUuIo.
M36bITOK raza nornowaeTcs Xnakumm n TBEPObIMU peareHTaMu, a Takke akTUBMPOBAHHBIM YINEM.
Annapar yalle BCero Mcnonb3yoT Ans Nony4YeHns U AeMOHCTpauumn CBOMCTB Xnopa,
ceposogopoaa. lMpu6bop dns1 deMoHCcMpayuu 3a8UucUMOCMU CKOPOCMU XUMUYeCKUX peakyull
om pasJlIuvHbIX haKmopoe UCTONb3YIT NpU U3ydYeHUn TEMbI

«CKOpPOCTb XMMUYECKON peakuum» 1 TennoBoro acpgekta xummyeckmx peakumi. Mpubop gaét
BO3MOXHOCTb 3KCMEPUMEHTarNbHO NCCNeoBaTh BIUAHME HA CKOPOCTb XMMNYECKUX peakLui
cneayoLwwmx hakTopoB: NPUPOAbLI pearupyowwmnx BELECTB, KOHLEHTPpaum pearpyowmx BewWwecTs,
nnoLuaamn rpaHvubl pasgena das B reteporeHHbIX cuctemax (MoBEPXHOCTU CONPUKOCHOBEHUS
Mexay pearvpyloLmMm BeLectTsaMmn), TemnepaTyphbl, KatanusaTopa, UHrnburtopa.

lNMunemka-do3amop — npucnocobreHune, ncnonb3yemoe B nabopaTtopumn Ans oTMepMBaHUS
onpeaenéHHoro oo6béma Xnakoctu. MNMuneTkn BoiNnyCcKatoTCA NePEMEHHOrO 1 NOCTOAHHOIO o6béma. B
KOMMIeKTbl 060pynoBaHMs AN MEAULMHCKMX KNAcCoB BXOAAT yAOOHbIE NUMETKM- [03aTOpbI
O[HOKaHarbHble, MO3BOSISAIOLINE HACTPOUTL HEOOXOAMMBI OOBEM OTOMPAEMON XXUAKOCTU B TPEX
pasnunyHbIX guanasoHax.

BaHsi kKoMbuHuUpoeaHHasl NpefHa3HaYeHa s HarpeBa CTeKNSAHHbIX 1 hapdopoBbIX COCYA0B,
Korga TpebyeTcs co3gaTth BOKPYr HAarpeBaemoro cocyaa paBHOMEPHOE TemrepaTypHoe nore,
n3bexaTb UCMONb30BaHNS OTKPLITOro NNamMeHn U packanéHHom anekTpudeckon cnupanu. Kopnyc
KOMOUHMpOBaHHOWM B6aHu caenaH u3 antoMnHmus. XKngkoctHast YacTb KOMOUMHMPOBaHHOWM 6aHu
3aKpbIBaeTCS KoMbLAaMKN pasnmMyHoro aguameTpa.

lMpu6op Onsi nony4yeHus1 2a308 VCNosb3yeTcs AN NoNyYeHns HeGOMbLUMX KONMYECTB ra3os:
BOZAOpOAA, Kucrnopoaa (M3 nepokcmaa Bogopoaa), Yriekucrioro rasa.

Pabouas nporpamma no xvmumn gns 8—9 knaccos
C ucnonb3oBaHueM o6opyaoBaHusA LieHTpa «Toyka pocTa»

Ha 6a3e ueHTpa «Toyka pocTta» obecneunBaeTcsa peanvsauus obpasoBaTefbHbIX NPorpamMm
€CTECTBEHHO-Hay4HOW 1 TEXHOMNOrMYECKOM HanpaBneHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUM C
TpeboBaHMsAMKN 3aKOHOAATENbCTBA B chepe 0b6pas3oBaHus 1 ¢ yH4ETOM pekoMeHaauNin
depepanbHoro onepartopa yyebHoro npeagmeTa «XnMns».

O6pasoBaTenbHas nporpaMma no3BonseT UHTErpypoBaTh peannsyemble NOAXOAbI, CTPYKTYPY U
cofepaHue npu opraHnsaumm obyveHns xummum B 8—9 knaccax, BbICTPOEHHOM Ha 6a3e nboro 13
AOCTYNHbIX y4ebHOo-MeToam4ecknx komnnekcos (YMK).

Ncnonb3oBaHue oGopyaoBaHus «Touka pocTa» npu peanusaumm gaHHor Ol noseBonsieT co3fgaTtb
yCrnoBusi:

-ANSA paclMpeHns cogepXaHns WKONbHOro XMmmnyeckoro obpasoBaHus;
-ANS1 NOBbILLUEHWS NO3HABaTENbHOW aKTUBHOCTM 0ByYaloLLMXCa B eCTECTBEHHOHaY4YHOM obnacTy;
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Y -ana pas3utua NMIM4YHOCTU pe6eHKa B npouecce o6yqu|/|;| XUMUu, ero

crnocobHocTen, oOPMUPOBaHNS 1 YOOBNETBOPEHUS COLMANBHO 3HAYNUMbIX MHTEPECOB U
noTpebHocTeN;

-ana pa6OTbI C O,El,apéHHbIMI/I LUKONbHNUKaMK, opraHmn3aumm nx pa3Bntmna B pas3rmyHbIX oGnacmx
obpasoBaTenbHOW, TBOPYECKOW AEATENBHOCTMU.

HopMmbI oLieHOK 3a Bce BUAbI NPOBEpPOYHbIX paboT



«5» — ypoBEHb BbINOMHEHMSA TPEBOBaHN 3HAYNTESNBHO BbILLE YOOBNETBOPUTESNBHOIO: OTCYTCTBME
owmnboK, KaK Mo TeKyLeMy, Tak 1 No nNpeabiayemy y4ebHoMy maTtepuany; He 6onee ogHoOro
Hego4véTa.

«4» — ypOBEeHb BbINOMHeHWs TpeboBaHMN Bbille YA0BNETBOPUTENBHOMO: Hanmune 2—3 owmnbok
unn 4—6 HeOO4YETOB MO TeKyLLeMy y4ebHoOMy MaTepuany; He bonee 2 oWMBOK UK 4 HEOOYETOB MO
nporaeHHOMY MaTepuany; UCMOofb30BaHNe HepaLMoHanbHbIX NPUEMOB peLleHns y4ebHon 3agaun.

«3» — OOCTATOYHbI MUHUMAarbHBIN YPOBEHb BbIMONTHEHNST TPEOOBaHMIA, NPEABABNSEMbIX K
KOHKpeTHoW paboTe: He 6onee 4—6 owmnbok unu 10 HegOYETOB NO TEKYLLEMY y4eBHOMY
mMaTepuany; He 6onee 3—5 ownbok unu He 6onee 8 HeaoOYETOB NO NPOVAEHHOMY y4eBHOMY
mMaTepuany.

«2» — YpOBEHb BbINOSHEHUS TPEOOBaHUI HIKE YOOBNETBOPUTENBHOrO: Hann4yue 6onee 6 ownMbok
unun 10 Hego4veToB MO TeKyLwemy Matepuany; 6onee 5 owmnbok nnn 6onee 8 HegO4YETOB MO
nponageHHoMy maTepuany.

MNAHWPYEMBIE PE3YJIbTATbI OCBOEHNA
YYEBHOIO NPEAMETA «XUMWS» B OCHOBHOM LLUKOJE

M3yqul/Ie XVMWUN B OCHOBHOW LLIKOS1E HanpaBlieHO Ha AOCTWMXe Hhe OGy‘-I&I-OLLI,VIMVICﬂ JINYHOCTHDbIX,
MeTanpeamMmeTHbIX U NpegMeT HblX pe3yfibTaTOB OCBOEHUA yqe6Horo npegmMmeTa .

JINYHOCTHbIE pesynbTaThl

JNIn4HOCTHbIE pe3ynbTaTbl OCBOEHUSI MPOrpamMMbl OCHOBHOMO 06LLEero 06pa3oBaHUsi 4OCTUralTCs B
xofe oby4yeHUss XUMUN B EAMHCTBE Y4eBHOW 1 BociMTaTenbHoW aeaTensHocT OpraHusaumm B
COOTBETCTBUM C TPAAULMOHHBIMU POCCUACKUMIU COLMOKYbTYPHBIMU U [yXOBHOHPABCTBEHHLIMM
LLeHHOCTSIMU, NMPUHSATBLIMK B O6LLIECTBE NpaBuiaMn 1 HopMamMu NOBEAEHUS!, U CNOCOOCTBYIOT
npoLieccam caMono3HaHWsi, CamopasBUTUSA U coLmanmaaummn obyyatoLLmxes .

JIN4HOCTHbIE pe3ynbTaTbl OTPaXKarT CPOPMUPOBAHHOCTL, B TOM YMCIIE B YACTU:
Mampuomuyecko2o eocnumaHusi

1. UEHHOCTHOrO OTHOLLEHUS K OTEYECTBEHHOMY KYNbTYPHOMY, UCTOPUYECKOMY N HAYYHOMY
Hacneauvio, MOHUMaHNS 3HAYEHNST XM MUYECKOW HayKM B KU3HWU COBPEMEHHOIO 00LLecTBa,
CMocoBHOCTU BNaaeTb AOCTOBEPHON UHbopMaLmen 0 NepeaoBbIX OCTUXKEHMSAX U
OTKPbITUSX MUPOBOW 1 OTEYECTBEHHOW XMMUK, 3aNHTEPECOBAHHO CTU B HAYYHbIX 3HaHUsIX 00
yCTpoucTBe Mypa 1 obLuecTsa;

IpaxdaHcko20 eocnumaHust

1. npeactaBneHnst o coumanbHbIX HOpMax U NpaBuniax MeXNUYHOCTHbIX OTHOLLEHWI B
KOMNNeKTUBe, roTOBHOCTU K pa3HOO6pa3HO COBMECTHOW AeATEeNbHOCTU NPy BbINONHEHWN
y4eOHbIX, MO3HaBaTEeNbHbIX 3aau, BbINMOHEHNUN XUMUYECKNX SKCNIEPUMEHTOB, CO34aHUN
y4eBHbIX MPOEKTOB, CTPEMIIEHMS K B3aNMOMNOHMMaHMWIO 1 B3aMMOMNOMOLLM B NPOLIECCE 3TOW
y4ebHOW AeaATenbHOCTU; TOTOBHOCTU OLIEHMBATL CBOE NOBEAEHME U MOCTYMKM CBOUX
TOBapuLLEN C NO3MLUN HPABCTBEHHbIX M NPABOBbLIX HOPM C Y4ETOM OCO3HaHWsI NOCreacTBUiA
MOCTYNKOB;

LIeHHoch Hay4HO20 NMNO3HaHus

1. MMPOBO33PEHYECKMX NPEACTABIEHUIA O BELLECTBE U XMMUYECKOW peakLuu,
COOTBETCTBYHLLMX COBPEMEHHOMY YPOBHIO Pa3Bu TUSI HAYKW 1 COCTaBMSAIOLLMX OCHOBY ANS
NMOHVMaHWS CYLLIHOCTW Hay4YHOW KapTWHbl MMUpa; NpeacTaBneHnin 06 OCHOBHbIX
3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOALI, B3aMOCBSI3SIX YeroBeEKa C NPUPOAHON CPenoN, O
POnN XMMUN B NO3HAHUW ITUX 3aKOHOMEPHOCTEW;

2. nos3HaBaTelbHbIX MOTMBOB, HanpaBfeHHbIX Ha NONy4YeHNe HOBbIX 3HAHWI MO XUMUW,
HeobxoanMbIX AN 00bACHEHUS HAbMOAaeMbIX NPOLIECCOB U ABMNEHUN;

3. nos3HaBaTenbHOM N MHHOPMALMOHHOMN KYNbTYypbl, B TOM YMCINE HABbIKOB CAMOCTOATENbHOM
paboTbl C y4eOHBIMM TEKCTAMM, CIPABOYHON NMTEPATYPON, AOCTYMNHLIMU TEXHUYECKUMMN
cpeacTBamMm MHPOPMAaLMOHHBIX TEXHOMOMNIA;



4. uwHTepeca K 0By4YeHUI0 1 Mo3HaHWI0, N0BGO3HaTENbHOCTM, FOTOBHOCTU U CMOCOBHOCTM K
camoo6pa3oBaHuio, UCCreaoBaTeNbCKOW AeATENBHOCTU, K 0CO3HAHHOMY BblGOpY
HanpaBrneHHOCTU 1 YPOBHS 06ydYeHUst B AanbHenLLIem,;

dopmupoeaHusi Kysibmypbl 300pP08bSsI

1. 0CO3HaHUSA LLEHHOCTU XN3HW, OTBETCTBEHHOIO OTHOLLEHWSI K CBOEMY 340POBbI0, YCTAHOBKM
Ha 340pOoBbI 06pa3 XKM3HWU, OCO3HAHWS NMOCNEACTBUIA U HEMPUATUS BPeAHbIX NPUBbLIYEK
(ynoTpebneHunst ankoronsi, HAPKOTUKOB, KypeHWust), HEOOXOAMMOCTM COBAEHNS NpaBuI
6e3onacHOCTX Npu 0bpaLLeHUN C XMMUYECKMMM BELLLECTBAMW B ObITY U peanbHON KU3HU;

Tpydoeozo eocnumaHusi

1. KOMMYHWKaATMBHOW KOMMNETEHTHOCTM B OOLLIECTBEHHO NONE3HON, yyebHomccnenoBaTeNbLCKON,
TBOPYECKOW N APYrnX BUAAX AeATENbHOCTU; MHTEpPEeca K NPaKTUYECKOMY U3YYEHMIO
npodpeccuii n Tpyaa pasnmMyHoro poaa, B TOM YMCHE Ha OCHOBE NPUMEHEHUS NPEeaMETHbIX
3HAHWUIM MO XUMWMK, OCO3HAHHOIO BbIGOpPa UHAMBUAYANBHON TPAEKTOPUN NPOAOIKEHMS
0b6pa3oBaHns C Y4ETOM NTMYHOCTHBLIX MHTEPECOB M CMOCOBHOCTU K XMMUU, OBLLECTBEHHBIX
WHTEPECOB 1 NOoTpebHoCTEN;

JKos102u4ecKo20 socnumaHust

1. 3konornyecku LenecoobpasHoro OTHOLLEHUS K NPUPOAE Kak UCTOYHMKY XKU3HW Ha 3emrie,
OCHOBE €€ CYyLLeCTBOBaHMS, NOHMMaHWS LLEHHOCTM 340p0BOro 1 6e3onacHoro obpasa usHu,
OTBETCTBEHHOIO OTHOLLEHNSI K COGCTBEHHOMY (hU3NYECKOMY M NMCUXNYECKOMY 300POBbIO,
0CO3HaHWsi LEHHOCTM coOntoaeHus npaBuni 6e3onacHoOro NoBeaeHns npy pabore ¢
BELLeCTBaMU, a TaKKe B CUTyaLUSIX, YIPOXKaKOLLNX 340POBbLI0 U XU3HW Noaen;

2. CNOCOGHOCTM MPUMEHSITL 3HAHWS, MoSyYaemble NMpu U3y4eHUN XUMUK, ONs peLleHnst 3agad,
CBSI3aHHbIX C OKpY’KatoLLe NPUPOAHOM CPEeAOoW, MOBbILLEHUS] YPOBHST 3KOJIOMMYECKOM
KyNbTypbl,0CO3HaHMs rnobanbHOro xapakrepa 3Konorn4eckux npobnem v nyten mx
peLLeHNst NOCPEACTBOM METOLOB XUMUK;

3. 9KOMOrM4ecKoro MbilLfIEHMS], YMEHUS] PYKOBOLACTBOBATLCS MM B MO3HABATENBHON,
KOMMYHWKaTMBHOWN 1 coLMarnbHOW NpaKTUKe.

MeTanpeameTHble pe3ynbTaThl

B coctaBe meTanpeamMeTHbIX pe3ynbTaToB BblAENSAT 3Ha4YMMble A5t GOpMMPOBaHUS
MVPOBO33peHMst obLLeHayYHble MOHATUS (3aKOH, TEOPUS, NPUHLMN, rTMnoTe3a, dakT, cuctema,
npoLecc, 3KCNEPUMEHT U Ap.), KOTOPbIE UCMOSb3YIOTCH B €CTECTBEHHOHAYYHbIX y4e6HbIX NpeaMeTax
1 NO3BOSAOT HA OCHOBE 3HaHWI U3 3TUX NpeaMeToB (POPMUPOBaTL NPEeACTaBIIEHNE O LeNIOCTHOM
Hay4HOW KapTMHE MUpa, U YHUBepcarbHble y4ebHble eNCTBUS (MO3HaBaTeNbHbIEe,
KOMMYHUKaTUBHbIE, PETYNATUBHbIE), KOTOpblE 06ecneynBaoT (HOPMUPOBaHME FOTOBHOCTM K
CaMOCTOSITENbHOMY MITAHUPOBaHUIO U OCYLLECTBIEHUIO Y4eOHOWN AeSTENbHOCTY.

MeTanpeameTHble pe3yrnbTaTbl OCBOEHUA 06pa3OBaTean017| nporpamMmmbl MO XMMUN OTpaxakT
oBlnageHune yHmnsepcalribHbiM NO3HaBaTeIbHbIMU OEenCcTBUAMM, B TOM YnUCHe:

Ba3zoebiMu fio2uvyeckumu delicmeusimu

1. yMeHMeM MCrnonb3oBaThb NPUEMbI TOTMYECKOrO MbILLNEHUS NPY OCBOEHUW 3HAHWI:
pacKpbIBaTb CMbICIT XMMUYECKUX MOHSATUI (BbIAENSATL X XapakTepHble NPU3HakKw,
yCTaHaBnMBaTb B3aUMOCBS3b C APYIMMU MOHATUSIMM), UCMONb30BaThb NMOHATUS Ans
06bACHEHMS OTAENbHbIX (PaKTOB 1 ABMEHWI; BbIOMPaTb OCHOBaHWA U KpUTEpUM NS
Knaccudukaumm XMMUYECKMX BELLECTB M XMMUYECKMX peaKLuii; ycTaHaBNMBaTh NPUYNHHO-
CrNeACTBEHHbIE CBA3M MeXAy 0ObeKTaMy U3y4eHUsl; CTPOUTb NOrMYecKkne paccyaeHus
(MHOYKTMBHbIE, AeAyKTMBHbIE, MO aHanorvm); AenaTb BbIBOAbI U 3aKIOHYEHUS;

2. YMeHVeM NpUMEeHNATb B MpoLecce No3HaHWs CUMBONUYECKUE (3HAKOBbIE) MoZenw,
ncnosnb3yemMblie B XMMUM, NPeobpasoBbiBaTh LUMPOKO NPUMEHSEMbIE B XMMUN MOAESbHbIE
npeacTaBneHns — XMMUYECKUIA 3HaK (CUMBOI arieMeHTa), Xumudyeckasi opmMyrna u
ypaBHEHWE XMMUYECKON peakumm — npu peLLleHnn y4ebHonosHaBaTernbHbIX 3a4a4; C y4ETOM



3TNUX MOAENIbHbIX ﬂpeﬂ,CTaBﬂeHMﬁ BbIABIIATb U XapaKTepun3oBaTb CyLLECTBEHHbIE NMPU3HAKN
n3yvyaemMbix 00BbEKTOB — XMMUYECKUX BELLECTB U XUMUYECKMX peaKLlMVI;

BasoebiMu uccriedosamesnibCKUMU Aelicmeusimu

1.

YMEHMEM MCMONb30BaTb NOCTABIEHHbIE BONPOCHI B KAYECTBE MHCTPYMEHTA NO3HaHus, a
Takke B KA4YeCTBe OCHOBbI ANsi OPMUPOBAHUS TMNOTE3bI MO NPOBEPKEe NPaBUITbHOCTU
BbICKa3blBAEMbIX CYXXOEHWIA;

npruobpeTeHne onbiTa Mo NNaHNPOBaHWIO, OpraHM3aLMM U NPOBEAEHMI0 YY4EHUYECKNX
3KCNEepMMEHTOB: YMeHMe HabnoaaTth 3a X0 /oM NpoLiecca, CaMoCTOATENbHO
NpPOrHo3mpoBaTb ero pesynbTaTt, popMynMpoBaTh 0606LWEHMS U BbIBOAI MO pe3yrnbTatam
NPOBEAEHHOTO OMbITa, UCCNeNoBaHNs, COCTaBNATb OTYET O NpofenaHHol paboTe;

Pa6omoli c uHghopmayuel

1.

yMeHVeM BblbnpaTb, aHann3nMpoBaTb Y MHTEPNPETUPOBAaTbL MH (hopMaLMio PasnnYHbIX BULOB
1 (hopM MpeACTaBNEHUs], MONyYaeMyto 13 pa3HbIX MCTOMHMKOB (Hay4HononynsipHas
nuTepaTypa XMMUYECKOTo CoAepKaHUsi, CnpaBoYHble NOcobust, pecypcbl VIHTepHeTa);

YMEHMEM NPUMEHSATb pasnnyHble MeToabl U 3anpockl NpW No Ucke 1 oTbope NHopmaLum u
COOTBETCTBYOLUMX AAHHbIX, HEOOXOAUMBIX ANS BbINOMHEHUS y4EOHbIX M NO3HABATENbHbIX
3afay onpeaenéHHoro Tuna; NnpuobpeTeHne onbiTa B 06r1acTy UCMONb30BaHMSA
NH(OPMALMOHHOKOMMYHUKATUBHBLIX TEXHOMOMMI, OBrafieHne KynbTypol akTUBHOMO
MCMONb30BaHNS Pa3fiMYHbIX MOUCKOBBIX CUCTEM;

YMEHMEM MCNonb30BaTh 1 aHanM3npoBaTth B npouecce y4ebHOM U nccnefoBaTenbCKom
AEeATENbHOCTU UHOpMaLMo O BIIMSIHUM NPOMBILLNIEHHOCTU, CENbCKOro X0351McTBa U
TpaHCcnopTa Ha COCTOAHME OKpYXXatoLen NpupoaHon cpeabl;

YHueepcanbHbIMU KOMMYHUKamueHbIMU delicmeusimu

1.

yMEHMEeM 3aaBaTb BONPOChHI (B Xo4e auanora u/unm guckyccum) no cyLecTBy
obcyxagaemon Tembl, (POpMyNMpoOBaTb CBOM NPEANOXEHNSI OTHOCUMTENBHO BbINOMHEHWS
npeanoXeHHON 3ajauu;

npuobpeTeHMe OnbiTa NPe3eHTaLumn pe3ynbTaToB BbINOIHEHNST XMMUYECKOTO SKCNEpUMEHTA
(nabopaTopHoro onbiTa, NabopaTopHon paboTbl MO UCCNEA0BaHNIO CBONCTB BELLECTB,
y4yeBHOro npoekTa);

3aMHTEPECOBaAHHOCTb B COBMECTHOW CO CBEPCTHUKAMW NO3HABaTENbHOW U
nccneaoBaTenbCKom AeATENbHOCTU NPU PELLEHUN BO3HUKAKOLWLMX Npobnem Ha OCHOBE y4éTa
06LNX NHTEPECOB M COrnacoBaHus No3nuun (06cyxaeHnsi, 0bMeH MHEHUSIMIN, « MO3rOBbIe
LWITYPMbI» 1 Ap.);

YHueepcanbHbIMU pe2ynsimueHbiMu delicmeusiMu

1.

2.

YMEHMEM CaMOCTOATENBHO ONpeaenaTh Lenu AeaTenbHOCTH, NNaHpoBaTh, OCYLLECTBATD,
KOHTPONMpoBaThb 1 Npy HEOOXOOUMOCTU KOPPEKTUPOBATL CBOK AEATENBHOCTb, BblbMpaTth
Hanbonee acpdekTnBHbIE CnOcobbl pelleHns y4ebHbIX 1 No3HaBaTesbHbIX 3a4ad,
KOppEeKTMpOBaTb NpeanoXeHHbIN anropuTM AeNCTBUIA MPU BbINOMHEHWUW 3a4aHUI C YYETOM
NONy4eHUs HOBbIX 3HAHWU 00 M3y4aeMbix 0OBbEKTAX — BELLECTBaX U peakuusx;

YMEHMEM Ucnonb3oBaTb N aHaNM3npoBaTb KOHTEKCTbI, NpeanaraemMmblie B yCI1IOBUN 3a0aHun.

lNpeomeTHble pe3ynbTaThl

B cocTtaBe npeaMeTHbIX pe3ynbTaToB N0 OCBOEHMIO 0683aTENbHOr0 CoOAepXKaHNsl, YCTaHOBIIEHHOTO
AaHHOW NpMMepHon paboyen NporpamMmmon, BblAENSAT: OCBOEHHbLIE O0YYaOLMMMNCS HaYYHble
3HaHUS, yMeHUs 1 cnocobbl AencTBMIA, cneundmyeckue gns npegMeT Hov obnactn «Xumusy, Buapl
AeATenbHOCTU MO MOSTy4YEHU0 HOBOMO 3HAHUS, ero MHTepnpeTauumn, NpeobpasoBaHmio 1
NPUMEHEHUIO B Pa3NNYHbIX Y4€OHbIX 1 HOBbIX CUTYaLMSAX.

MpeameTHble pe3ynbTaTbl NPEACTaBMNEHbI MO rogam 0by4eHUs U oTpaxatT COOPMUPOBAHHOCTL Y
obyuvarloLLmMXcs crieaylowmnx YMeHuin:



8 KITACC

1.

10.

11.

pacKpbigampe CMbICIT OCHOBHbIX XUMUYECKMUX MOHATUIA: aTOM, MOSeKyna, XMMUYeCcKUi
3NEeMEHT, NPOCTOe BELLECTBO, CNOXHOE BELLLECTBO, CMECb, BarleHTHOCTb, OTHOCUTENbHAs
aTOMHasi 1 MOJSIeKynsipHas macca, KofM4ecTBO BELLECTBA, MOSlb, MONSIpHas macca,
MaccoBasi 40NA XMMMUYECKOro 3rIEMEHTAa, MONSPHbIA 0OBLEM, OKCKA, KUCNOTa, OCHOBAHME,
COfb, 3MEKTPOOTPULIATENBHOCTL, CTEMNEHDb OKUCINEHUS, XMMMYECKasl peakums, TENNOBOM
adbdekT peakumm, knaccudukaums peakumn, XMMmmdeckas cesidb, pactBop, MaccoBasi 4OnNs
BelllecTBa B pacTBOpE;

UsIrCmpupo8ams B3aMMOCBSI3b OCHOBHbBIX XUMUYECKUX NMOHATUIA (CM . 1. 1) M NPUMEHSITb
3T NMOHATMS NPU ONUCaHNN BELLECTB M UX NPEBPaLLEHWI;

UCrnosb308ambe XMMUYECKY0 CUMBOJMKY AN COCTaBNeHnsa hopmyn BELWeCcTB N ypaBHEHWI
XUMWYECKUX peaKkuuiA;

onpedesisimb BaNneHTHOCTb aTOMOB 3f1IEMEHTOB B BUHAPHbIX COEANHEHMSAX; CTEMNEHb
OKWCMEHUSI ANEMEHTOB B BMHAPHbIX COeAUHEHUSIX; MPUHAANEXHOCTb BELLECTB K
onpefenéHHoMy Knaccy coeamHeHun No popmynam; BUa XMMMYECKon CBA3N (KoBarneHTHas
W NOHHAaN) B HEOPraHUYECKNX COEANHEHNSX;

packpbigeampe cMbIci1 nepunogudeckoro 3akoHa [1. 1. MeHgeneesa: 4eMOHCTpMpoBaTh
NOHMMaHue NepUoanNYeckon 3aBUCUMOCTN CBOMCTB XUMUYECKUX SIEMEHTOB OT UX
NONOXeHMs B NEPUOANYECKON CUCTEME; 3aKOHOB COXPaHEHMst MacChbl BELLLECTB, NOCTOAHCTBA
CcOocCTaBa, aTOMHOMOIEKYMSIPHOIO y4eHusl, 3akoHa ABoragpo; onucsbigams U
Xxapakmepu3ogame TabnnyHyo hopmMy Nepnoanyeckorn CUCTEMbl XUMUYECKUX 3NIEMEHTOB:
pasnuyaTb NOHATUA «rnaBHasa noarpynna (Arpynna)» u «noboyHas nogrpynna (brpynna)»,
marble 1 6onblune nepnoabl; COOmMHocUMb 0603HaAYEHUS, KOTOpPbIE UMEKTCS B Tabnuvue
«lMeproanyeckasn cucrema xummdeckux anemeHTtos [1. 1. MeHgeneesa» ¢ 4icnosbiMun
XapakTepuUCTMKaMmn CTPOEHUSA aTOMOB XMMNYECKNX ANIEMEHTOB (COCTaB U 3apsag aapa,
obLLiee YMCrio 3ANEKTPOHOB U pacnpeaerieHme Nx no ANeKTPOHHbBIM CIOsIM);

Kraccuguuyuposams XUMUYECKNE SNIEMEHTbI; HEOPraHW4YecKMe BELLECTBA; XMMUYECKME
peakuuu (Mo YMcny 1 cocTaBy y4acTBYIOLLIMX B peakLMn BELLECTB, N0 TenoBoMy 3adhdekTy);

Xxapakmepu3osams (Onucbigams) 00LLME XMMUYECKME CBOMCTBA BELLECTB PasnnyHbIX
Krnaccoge, noaTBepxaas onnucaHue npuMe pamm MorekynsipHbIX ypaBHEHWN
COOTBETCTBYIOLLMX XMMUYECKUX peaKLMN;

rpo2HOo3Upo8ams CBONCTBA BELLECTB B 3aBUCUMOCTU OT UX KQYECTBEHHOIO COCTaBa;
BO3MOXHOCTU NpOTEKaHNA XMUMNYECKUX Nnpe BpaLU,GHVIﬁ B pa3Jin4vHbIX YCIOBUAX;

8bI4UCIIAMb OTHOCUTESIbHYHO MOJEKYINAPHY U MOJNTAPHYHO MacCCbl BELWECTB; MaCcCOBYHO [OJ10
XUMUYECKOro anemMmeHTa no (bopmyne coeainHeHnaA; MmaccoByro OOJH0 BeleCTBa B pacTBope;
npoBO OUTb paC'-IéTbI Nno ypaBHEHUKO XUMUYECKON peakunn;

MPUMEHSIMb OCHOBHbIE onepaLun MbICITUTENBLHON AeATeNbHOCTU — aHanu3 U CUHTE3,
cpaBHeHwue, 0606LeHne, cuctemaTnsaumio, knaccmudukaumio, BbiiBeHNe NPUYNHHO-
CneACTBEHHbIX CBA3E — ANSA U3yYeHUsi CBOMCTB BELLECTB U XMMUYECKNX peakLumi;
eCTeCTBEHHOHay4Hble MeToAdbl NO3HaHUA — HabnogeHue, n3amepeHve, mogenmpoBaHue,
SKCNEPUMEHT (pearnbHbIA Y MbICIIEHHbIN);

criedosame NpaBuam Nosib30BaHMSA XMMUYECKON NOCYA0M U NTabopaTopHbIM
obopynoBaHMeM, a Takke nNpasunam obpalleHns ¢ BeELLeCTBaMn B COOTBETCTBUM C
WHCTPYKUMAMMU MO BbIMONTHEHNIO NabopaToOpHbIX XMMUYECKUX OMbITOB MO NOMYYEHUIO U
cobupaHuto razoobpasHbix BELLECTB (BOAOPOAA U KUCIOPOAa), MPUroTOBINIEHUIO PAcTBOPOB C
onpenenéHHon MaccoBOK A0NEN pacTBOPEHHOIO BELLECTBA; NiiaHMpoBaTh M NPOBOAUTL
XUMUYECKUE SKCNEPUMEHTLI MO PACcro3HaBaHWIO PaCTBOPOB LLENOYEN 1 KUCMOT C MOMOLLIbIO
WHOUKaTOPOB (NakMyc, beHondTaneunH, MeTunopaHx n ap.).

9 KINACC

1.

packpbigamb CMbIC/T OCHOBHbIX XMMNYECKNX MOHATUI: XUMUYECKUA INTIEMEHT, aTOM,
Monekyna, MoH, KaTUOH, aHMOH, NPOCTOE BEeLLEeCTBO, CI0OXKXHOE BELEeCTBO, Ball€HTHOCTb,



10.

11.

12.

13.

3NEKTPOOTPMLATESNBHOCTL, CTENEHb OKUCTIEHNS, XUMUYECKasi peakuus, XuMmuyeckas CBs3b,
Tennosou addekT peakumm, Mosb, MONSIPHbIN 00 BLEM, pacTBOP; SNEKTPONTHI,
HESNEKTPONUTLI, SNEKTPONMUTMYECKAs auccoumauns, peakumm MoHHoro obmeHa, obpatumblie
1 HeoBpaTUMbIE peakunn, OKUCIINTENBbHOBOCCTAHOBUTESNbHBIE PEaKL MK, OKUCTTUTENb,
BOCCTaHOBUTESIb, OKUCIIEHNE N BOCCTAHOBIEHUE, annoTponus, aMgOTEPHOCTb, XMMUYecKas
CBs3b (KOBaNeHTHasi, MOHHas, MeTannmyeckas), Kpuctannmyeckasn peLéTtka, Kopposus
METansoB, CrsaBbl; CKOPOCTb XMMMUYECKOWN peakumm, npeaesnbHO OoNYCTUMas KOH
ueHTpauusa (MAOK);

usirocmpuposeamse B3anMoCBA3b OCHOBHbLIX XUMNYECKUX NOHATUN (CM. I'I1) N NPUMEHATb 3TU
NOHATUA NpPpKU onncaHnn BewwecTB N UX HpeBan.LeHMVI;

ucriosib3ogaimb XUMNYECKY0 CUMBOJTUKY OJ1A COCTaBJ1IeHUA (bOpMyJ'I BelwecCTB A ypaBHean7|
XUMUYHECKUNX peaKLl.I/IVI;

orpedersisimb BaneHTHOCTb U CTEMEHb OKUCIIEHMS XMMUYECKUX 3NTIEMEHTOB B COEAUHEHNSIX
pasnMyHoOro CocTaBa; NPUHaANEXHOCTb BELLECTB K onpeaenéHHOMY Kraccy CoeauHEHUN no
dopmynam; B4 XMMUYECKON CBA3M (KOBaNeHTHas, MOHHas, MeTannnyeckasi) B
HeopraHM4YeCcKNx CoOeQUHEHNSIX; 3aps MoHa No XMMUYEeCKon hopMyne; XxapakTep cpeabl B
BOAHbIX pacTBOpaxX HEOPraHNYEeCKUX COeQUHEHWI, TUM KPUCTaNIMYeCKON peLLETKn
KOHKPETHOrO BELLECTBA;

packpbieams cMbic/1 Nepuoauyeckoro 3akoHa [l. V. Mengeneesa n 4eMOHCTPMPOBaTL €ro
NMOHMMaHWE: onucbieams U xapakmepusogams TabnnyHyo opMy Nnepruoanyeckon cucTembl
XMMUYECKMX 3MIEMEHTOB: pasnuyaTh NOHATUA «rmaBHas nogrpynna (Arpynna)» u «noboyHas
noarpynna (Bpynna)», Mmarnble n 6onbLuve Nepuoabl; COOMHOCUMb 0603HaYEHUs!, KOTOpbIe
UMEITCS B Neproamnyeckon Tabnuue, ¢ YMCroBbIMU XapakTePUCTUKaMM CTPOEHUS aTOMOB
XMMWUYECKMX 31IEMEHTOB (COCTaB M 3apsia siapa, obLLee YNCHO 3NIEKTPOHOB U
pacnpefernieHne Ux no 3reKTPOHHbIM CIosIM); 06bSICHSMb 06LLMe 3aKOHOMEPHOCTU B
N3MEHEHNN CBOWCTB 3/IEMEHTOB M UX COEAMHEHWI B Npeaenax MarnbiX NepUOLOB U rMaBHbIX
noarpynn ¢ y4ETOM CTPOEHMS X aTOMOB;

KﬂaCCUd)UL(UpOGme XUMU4eckne anemMeHTbl; HeopraHnyeckme sellecrtea; XuMn4eckmne
peakunmn (I'IO 4Yncny n coCtaBy y4acCTBYyOLLKNX B peaKkunn BewecTs, No TensioBoMy Sd.)q.)eKTy,
Mo M3MEHEHUIO CTENEHEN OKUCIIEHUS] XUMUYECKNX SﬂeMeHTOB);

Xxapakmepu3osams (Onucbigams) 00LLME XMMNYECKME CBOMCTBA BELLECTB Pas3NnYHbIX
KnaccoB, NoATBepXAas onvcaHve NpyMe pamm MOSIEKYISIPHbLIX U MOHHBIX YpaBHEHWI
COOTBETCTBYIOLLMX XMMUYECKUX peaKLMN;

cocmassisime YpaBHEHMWS 3NEKTPONMTUYECKON ANCCcounaLmm KUCTOT, LLEernoYen n conen;
NOJHbIE N COKPALLEHHbIE YPaBHEHUS peaKuuin MOHHOrO 0OMeHa; ypaBHEHUsT peakLmiA,
noATBEPXKAAOLLMX CyLLECTBOBAHME FEHETUYECKOWN CBA3N MeXY BELLEeCTBaAMU Pa3SIUYHbIX
Knaccos;

packpbigams CYyLWLHOCTb OKUCITUTENIbHOBOCCTAHOBUTEITbHbIX peaKLl.VIVI nocpencTtesom
COCTaBNEHNA SNEKTPOHHOIo ©anaHca aTux peaKLlMVI;

ripoeHo3uposamb CBOWCTBA BELECTB B 3aBMCUMOCTU OT MX CTPOEHNA; BOZMOXHOCTU
NpPOTEKAHNA XNMNYECKNX npeBpau_LeHmﬁ B Pa3JiM4HbIX YCNOBUAX;

8bI4UCISIMb OTHOCUTENBHYIO MOMNEKYTMNSIPHYIO M MOMNSAPHYIO MaccChbl BELLLECTB; MacCOBYIO OO
XMMUYECKOTO aNeMeHTa No op Myrne COeAMHEHUS; MacCOBYIO JOJIO BELLECTBA B paCTBOPE;
NPOBOANTL PACYEThI MO YPaBHEHUIO XMMUYECKOW peakLuum;

crnedosams NpaBuiam rnofb30BaHUSA XMMUYECKOI Nocyaor 1 nabopatopHbIM
obopynoBaHMeM, a Takke NpaBunaMm obpalleHust ¢ BELLECTBaMUN B COOTBETCTBUMN C
WHCTPYKUMAMU MO BbIMNONHEHMIO N1abopaToOpHbIX XMMUYECKNX OMbITOB MO NOSyYEHUIO U
cobupaHmto ra3zoobpasHbIX BELECTB (aMMUaKa 1 yrneKkncrioro rasa);

poeodump peakummn, NoaTBepXKaatoLLme Ka4eCTBEHHbIN CO CTaB pasfnnYHbIX BELLECTB:
pacnos3HaBaTb OnbITHLIM NyTEM xnopua 6pomna, noaua, kapboHat, docdat, cunukart,
cynbdaT, rMapoKCUANOHBI, KaTUOHBbI aMMOHUSA U MOHbI U3YYEHHbIX MEeTansos,
NPUCYTCTBYIOLME B BOAHbIX pacTBOpax HeOpraHNYeCcknx BELLECTB;



14. npuMeHsimb OCHOBHbIE OMepaLn MbICIMTENbLHON AESATENBHOCTM — aHanm3 N CUHTES,
cpaBHeHue, 0600LleHne, cucTemMaTn3aumio, BbisiBNIEHNE NPUYNHHOCIEACTBEHHbIX CBA3EN —
Ansi U3y4eHnsi CBONCTB BELLIECTB M XMMUYECKUX peakuuii; eCTECTBEHHOHAY4YHbIE METOAbI
nosHaHus — HabnaeHne, uaMepeHe, MogenMpoBaH1e, 3KCNEPUMEHT (peanbHbll U
MbICITEHHbIN).

COOEPXAHWME YYEBHOIO NMPEAMETA «XUMUA» MO TOOAM U3YYEHNA 8 KITACC
MepBoHayanbHble XMMUYECKNE MOHATUSA

MpeameT xumnn. Ponb Xummm B XU3HKM YenoBeka. Tena n sewecTtsa. Puanyeckmne cBoncTea
BelllecTB. ArperaTHoe COCTOsiHME BellecTB. [oHATNE 0 MeToaax NO3HAHUSA B XUMUN. XUMUSI B
cucTeMe Hayk . Yucteble BewecTBa U cMecn . Cnocobbl pasgeneHns cmecen .

ATOMbI 1 MOneKynbl. XuMmmyeckme anemMeHTbl. CUMBOSIbI XMMUYECKUX 3NEMEHTOB. NpocTble 1
CrOXHble BewecTBa. ATOMHOMOSEKYNSIPHOE YYeHMe.

Xumunyeckas cboplvlyna. BaneHTHOCTb aTOMOB XMMUYECKNX SNEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHas aToMHasd macca. OTHocUTeNnbHas MoneKkynapHaa Macca. MaccoBas gons
XMMUYECKOro arnemMmeHTa B coegmHeHun.

dursnyeckme n XMMN4eckme SBneHnsa. Xmmmyeckas peakumnsa n e€ npmsHakm. 3akoH CoOXpaHeHus
Maccbl BelwecTB. XumMmmnyeckue ypasHeHus. Knaccndmkaumsa XMMnyecknx peakumn (coegmHeHuns,
pasnoXeHus, 3ameLLeHus).

XUMNYECKNIA SKCMIEPUMEHT: 3HAKOMCTBO C XMMMWYECKOW NOCYyaoNn, C npaBunamm paboTsl B
nabopaTtopun 1 npuémamm obpalleHus ¢ nabopaTtopHbiM 060pyaOBaHMEM; U3YHEHUE N ONUCAHNE
hm3M4ecKknx CBONCTB 0Opa3sLIOoB HEOPraHMYEeCKUX BeLLEeCTB; HabnoaeHne puranyeckmx (nnasneHne
BOCKa, TagHWe nbAa, pacTMpaHue caxapa B CTYMNKe, KUNMEeHne 1 KoHOeHCaUus BoAbl) U XMMNYECKNX
(ropeHue cBeun, NnpokanMeaHne MeQHOM NPOBOSIOKN, B3aUMOAENCTBNE MeSa C KUCIIOTON) ABNEHNN,
HabnaeHe 1 onnucaHne NPU3HaKoB NPOTEKAHMS XUMUYECKMX peakLni (pasnoxeHne caxapa,
B3aUMOZENCTBME CEPHOW KMCNOTbI C Xropuaom 6apusi, pasnoxeHue rugpokeuaa meam (I1) npu
HarpeBaHuu, B3aMoaencTeue xenesa ¢ pactsopom conu meau(ll)); nsydeHune cnoco6os
pasgeneHns cMeceli (C MoOMOLLBbI MarHuTa, hUnbTPoBaHWe, BeiNapuBaHmue, AUCTUINNSALMS, XpoMaTo
rpacusi), NPOBEAEHNE OYMCTKM NOBAPEHHON Conu; HabnoaeHe N onncaHue pesynbTaTos
NpoBeAEHNs OMbITa, UMNMIOCTPUPYHOLLLETO 3aKOH COXPaHEHMWs Macchbl; CO3AaHne Mogenen MoneKyr
(LwapocTepKHEBbIX) .

BaxHenwmne npeacraBUMTeNIM HeOpraHM4ecK1Ux BelecTB

Bosgyx — cmeck rasos. CoctaB Bo3gyxa. Knucnopog — anemMeHT 1 NpocToe BeLecTBO.
HaxoxaeHue kucnopoga B npupoge, guandeckne n XMMmyeckne CBoncTaa (peakuum ropeHums).
Oxcuppbl. MNpumeHeHne kucnopoga. Cnocobbl NonyyYeHnst Kucnopoaa B naboparopun u
npombineHHocTn. KpyroBopoT kucnopoga B npupoge. O30H — annoTponHas moandukaums
Kucnopoga.

TennoBown achheKkT XMMUYECKOW peakuun, TEPMOXMMUYECKME YPABHEHUST, 9K30 U S3HOOTEPMUYECKME
peakumun. TONNMBO: yronb U MeTaH. 3arpsa3HeHre BO3ayxa, yCuneHne napHMkoBoro addpexra,
paspyLLeHne 030HOBOTO Cros .

Booopoa — anemeHT v npocToe BelecTBo. HaxoxaeHve Bogopoaa B npupoae, hmsnyeckme u
XMMUYECKNE CBONCTBA, NPUMEHEHNE, cnocobbl nonyyeHns. CocTaB KUCIOT 1 CONe .

KonunyectBo Bewectea. Monb. MonspHast macca. 3akoH ABoragpo. MonsipHbii 06bEM rasos.
PacyéTbl N0 XMMUYECKMM YyPaBHEHUSM.

dunsnyeckue cBorcTBa Boabl. Boaa kak pactBopuTens. PactBopbl. HacklleHHble U HeHaCbIWEeHHbIe
pacTtBopbl. Pacmeopumocmse gewecmes 8 eode.* MaccoBas [oNA BeLleCcTBa B pacTBOpe.
Xumudeckne ceonctea Boabl. CocTaB 0OCHOBaHMIA. Ponb pacTBOPOB B NpUPOAE U B XXU3HN YenoBeka.
KpyroeopoT Boabl B npupoge. 3arpsasHeHne npmupoaHbix Bog. OxpaHa 1 04McTka NpUpoaHbIX BOA,.

Knaccudukaums HeopraHundeckmnx coeamHeHmnin. Okemabl. Knaccndmkaums okcnaos:
coneobpaaytoLme (OCHOBHbIE, KUCITOTHbIE, amdoTepHbIE) U Heconeobpasyowme. HomeHknaTypa
oKcKaoB (MexayHapodHas U TpuBmnanbHas). Pusnyeckne n xMMmmdeckme CBOMCTBa OKCUAOB.
Mony4veHwne.



OcHoBaHusa. Knaccudukauusa oCHOBaHWIA: LWENOYM 1 HepacTBOpMMble OCHOBaHUsS. HomeHknatypa
OCHOBaHMWI (MexayHapoaHas 1 TpuBmanbHas). Pusnyecknue n XMMm4eckne CBOMCTBa OCHOBaHMUM.
Mony4yeHne ocHoOBaHWN.

Kucnotbl. Knaccudpmkaumsi Kucnot. HomeHknaTtypa KMCnoT (MexayHapoaHasi U TpyBuanbHas).
dusnyeckme N xmmmyeckne ceorcTaa kucnot. Pag aktneHoctn metannos H. H. BekeTtoBa.
MonyyeHwne K1cnoT.

Conun. HomeHknaTypa conewn (MexgyHapogHasi u TpuBuanbHas). Pusnyeckne n xmummdeckme
ceoncTtea conen. Cnocobbl nony4yeHns conen.

"eHeTuYecKkas CBA3b MeXxay Knaccamm HeopraHn4eCckmnx coeaVHEHNN.

XUMUYECKNI SKCNIEPUMEHT: KAYECTBEHHOE ONpeaeneHne CogepXaHusa KUCnopoaa B BO3AyXeE;
nony4eHue, cobnpaHue, pacrnosHaBaHUe 1 U3ydeHMe CBOMCTB Kucnopoaa; HabnogeHne
B3aMMOLENCTBMS BELLECTB C KUCNOPOAOM U YCITOBUSA BO3HUKHOBEHMWS U NPeKpaLleHns ropeHnst
(noxxapa); o3HakomrieHne ¢ obpasuamm OKCMAOB U ONUCaHWE UX CBONCTB; NoslydeHne, cobupaxue,
pacrnosHaBaHue 1 U3y4yeHne CBOMCTB BoAOpoaa (ropeHune); B3aMMmodencTane BOAOPOAA C OKCUAOM
meau(ll) (Bo3mMOXXHO Ucnonb3oBaHMe BMaeoMaTepuarnoB); HabnogeHne oopasLOoB BELLECTB
KonuyectBoM 1 Monb; uccnegoBaHne 0CoO6EHHOCTEN pacTBOPEHUSI BELLECTB C pas3fIMyHOM
pPacTBOPUMOCTLIO; NPUTOTOBMEHME PACTBOPOB C ONpeAeNEHHON MacCoBOW A0ONeN pacTBOPEHHOIO
BellleCcTBa; B3auMOAeNCTBME BOAbl C MeTannamm (HaTpmem u kanoumem) (BO3MOXKHO
ncnonb3oBaHWe BUaeoMaTepmanoB); onpeaeneHme pacTtBopoB KUCMNOT U LENoYen ¢ NOMOLLbIO
WHOMKaATOPOB; UccrneaoBaHne obpa3uoB HEOPraHMYECKUX BELLIECTB pa3 NINYHbIX KITacCoB;
HabngeHNe N3MEHEHMST OKPaCcKN MHAMKATOPOB B pacTBOPaXx KUCIOT U LLENOYER; N3yyeHne
B3anmopencTemsa oken ga meau(ll) c pactBopom CepHOM KUCMOThI, KUCAIOT C MeTannamm, peakumm
HenTpanu3auun; nonyyeHme HepacTBOPUMbIX OCHOBaHMWI, BbITECHEHME OOHOr0 MeTanna apyrum n3s
pacTBopa Conu; peLleHne aKcnepumMeHTanbHbIX 3agay no Teme «BaxHenwmne knacchbl
HEeopraHN4eCcKNx CoOeaUHEHNNY.

Mepuognyeckumn 3aKoH U nepuognyveckas cuctema xummieckux anemeHTtoB [. . MeHpgeneeB
a. CTpoeHue aToMoB.

XnmMmunyeckas cBA3b. OKNCNUTeNnbLHO-BOCCTAHOBUTENbHbLbIE peakuuu

MepBble NONbITKX KnaccuuKauum XMMMYecknx anemeHToB. MoHATEe O rpynnax CXoAHbIX
3MEMEHTOB (LLENOYHbIE U LLENIOYHO3EMENbHBIE METar b, FanoreHbl, MHEPTHbIE rasbl. ANEMEHTHI,
KOTopble 06pa3ytoT aM(OTEPHbIE OKCUABI U TMOPOKCUAbI.

Meproanyeckunii 3akoH. Neproanyeckasn cuctema xummyeckux anemeHtos [1. 1. MeHaeneesa.
Bugpbl Tabnuupl «MNeprnoanyeckas cuctema xummuyeckmx anemerHtos [1 . N . MeHgeneesa» .
Meproabl v rpynnbl . PU3NHECKNN CMbICH MOPSALKOBOrO HOMepa, HOMEPOB Nepu ofa 1 rpynnol
3rieMeHTa .

CTtpoeHune atomoB. CocTaB aTOMHbIX aaep. N3oTonbl. AnekTpoHbl. CTpOEHUE 3NEKTPOHHBIX
obonovek aTomoB nepBbix 20 XMMUYECKMX 3NIEMEHTOB Nepuogudeckon cuctemsl . . Menpeneesa.
XapakTep1cTmka XMMUYEeCKOro afieMeHTa Mo ero nosioXXeHuto B nepmnoguyeckon cucteme [. .
Menpeneesa.

3aKOHOMEPHOCTM U3MEHEHUS paanyca aTOMOB XUMUYECKUX 351€ MEHTOB, MeTalIM4YecKmX 1
HemeTannmM4ecknx CBOMCTB MO rpynnam 1 nepnogam. 3Ha4eHne NepmoamnyecKoro 3akoHa u
NepuoaMNYECKON CUCTEMbI XMMUYECKUX SFIEMEHTOB ANst Pa3BUTUSA HAyKn n npaktu kn . [, . U .
MeHgeneeB — YYEHbIN U FPaXK4aHWH .

SﬂeKTpOOTpVILI,aTeJ'IbHOCTb XUMWYECKUX INIEMEHTOB. XMMYe CKas CBA3b (VIOHHaH, KoBaleHTHasda
nondapHaa 1 KoBarneHTHaa Herno J'IFlpHaFl). CteneHb okncnenmsi. OKMCNMTENbHOBOCCTAHOBUTESbHbIE
peakunn. npOLleCCbI OKWUCIEeHMsA 1 BoccTaHoBMneHUs. OKNCIUTENN U BOCCTAHOBUTENMN.

XUMUYECKUIA SKCNIEPUMEHT: N3y4YeHne 06pasLoB BELLECTB MeTarn JIOB U HEMETAarOB;
B3aMMOAENCTBUNE ’MAPOKCHAA LUMHKA C pacTBOPaMM KUCHOT U LLIENOYE; NpoBeaeHNe ONbITOB,
WIITIOCTPUPYIOLLIMX MPUMEPbl OKMCNUTENbHOBOCCTAHOBUTESbHbLIX peakuuii (ropeHne, peakumm
pasnoXeHusl, COeaNHEHUS).



MexnpeoMeTHble CBS3U

Peanunsaums mexnpeamMeTHbIX CBA3EN Npu U3y4eHMn XMMnM B 8 Knacce OCyLLIeCTBSIeTCS Yepes
MCNonb3oBaHMe Kak 0bLLMX eCTeCTBEHHOHAYYHbIX NMOHATUNA, TakK U NOHATUR, SBNSIOLLMXCS
CUCTEMHbIMM A1 OTAENbHbIX NPeaMeToB eCTeCTBEHHOHAY4YHOro LMKna.

O6wue ecTeCTBEHHOHAYYHbIE NMOHSATUS: HAyYHbIN (OaKT, TMNoTe3a, TEOPUs], 3aKOH, aHanu3, CUHTE3,
Knaccudukauusi, NnepuoaM4yHoCTb, HabnioaeHne, SKCNepuMeHT, MOenMpoBaHme, U3MepeHue,
Mogerb, ABneHue.

dusnka: maTepmsi, aToM, SMNEKTPOH, NMPOTOH, HEMTPOH, NOH, N30TOMN, PaaMOaKTUBHOCTb, MONEKYNa,
aMNeKTpUYecKkuii 3apsaa, BeLlecTBo, Teno, o6bEM, arperaTtHoe COCTOSIHUE BeLLecTBa, ras,
dusnyeckmne BennumHbl, eaNHULLI N3MEepeHnsi, KOCMOC, NraHeTsl, 38€3abl, ConHue.

Buonorus: poTtocuHTes, abixaHne, bnocdepa.

"eorpadhms: atmocdepa, rmgpocdepa, MruHeparnbl, FopHble NOPOAbI, NONE3HbIE NCKONaeMble,
TONMWBO, BOAHbIE PECYPCHI .

9 KINACC
BeluecTBO U XMMHUYeCcKasi peakumsa

Meproanyeckunii 3akoH. MNeproanyeckasn cuctema xummyeckux anemeHtos [1. 1. MeHaeneesa.
CTpoeHne atomoB. 3aKOHOMEPHOCTN B UBMEHEHWW CBOMNCTB XMMNYECKMUX 3NIEMEHTOB NEPBbLIX TPEX
NneprvoaoB, Kanus, Kanbumus u nx coeaUHEHMI B COOTBETCTBUN C NOMOXEHNEM 3[TIEMEHTOB B
NnepuoaMYecKon cMcTeME U CTPOEHMEM ux aToMmoB. CTpoeHme BeLLeCTBa: BUAbl XMMUYECKOWN CBA3N.
Tunbl KPUCTANNNYECKMUX PELLETOK, 3aBMCMMOCTb CBOMCTB BELLECTBA OT TMMa KPUCTann4yeckon
PELLETKN U BUAA XMMUYECKOWN CBSA3N.

Knaccudukaumst 1 HoMeHKnaTypa HeopraHM4ecKknx BeLwwecTB (MexayHapoaHas 1 TpuBuarnbHas).
XvMU4ecKkne CBOMCTBA BELLECTB, OTHOCALLMXCS K Pa3fNMYHbIM Kriaccam HeopraHN4YeCckux co
€[MHEHWI, reHeTnYeckas CBsi3b HEOPraHMYEeCKMX BELLECTB.

Knaccudukaumst XuMmnyecknx peakumi no pasnmyHbiM npmusHakam (no YMcny u coctaBy
Yy4YaCTBYIOLLMX B peakuumn BELLECTB, N0 TeNnnoBoMy 3hdeKTy, N0 U3MEHEHUIO CTEMEHEWN OKUCTEHUS
XUMUYECKUX SIEMEHTOB, N0 0OPAaTUMOCTHU, MO YYaCTUIO KaTanusaTopa). K30 U SHAOTEPMUYECKME
peakuunm, TEpMOXUMUYECKNE YPaBHEHUSI.

MOHATME O CKOPOCTU XMMMYECKON peakumnu. MoHATHe 06 06paTUMBIX U HEOBPaATUMBIX XUMUYECKUX
peakuusx. MOHSATME O TOMOTEHHbIX M FeTEPOreHHbIX peakumsix. [ToHImue 0 XUMUYECKOM
paesHosecuu. ®akmopbl, 8IUSIOWUE HAa CKOPOCMb XUMUYECKOU peakyuu U MosIoKeHUe XUMUYECKO20
pasHosecusl.

MexaHn3M OKUCNUTENBbHOBOCCTAHOBUTESBHBIX PEAKLUMI (SNEKTPOHHbIN 6anaHc OKUCNUTENBHO-
BOCCTaHOBUTENBHOW peakuun).

Teopus anekTpoNUTUYECKOn gnccoumaummn. NeKTPONNTbI N HEANEKTPONUTLI. KaTOHbI, aHMOHBI.
MexaH13m guccoumaumm BeWwecTB C pasnmMyHbIMU BUAAMN XUMNYeckomn cesaan. CTeneHb
anccoumaunn. CunbHble 1 crniabble SNeKTPONnTbI.

Peakunn noHHoro obmeHa. Ycnosusi npoTekaHnst peakuun MOHHOro obmeHa, nosnHble 1
COKpaLLEHHbIE NOHHBIE YpaBHEHUS peakLmin. CBONCTBA KMCNOT, OCHOBAHWI U CONen B CBETE
npencraBneHnin 06 anNeKkTponnTUYeckon guccoumaummn. KauectBeHHble peakuumn Ha NOHbI

. MNoHsimue o audposnuse coneli .

Xumunyeckum OKCNEPUMEHT. O3HAKOMJ1eHe C MmoaenAamMmmn Kpuctannndecknx peLIJéTOK
HeopraHNM4Yecknx BeLecTB — MeTarioB U HEMeTAarssoB (rpaduta 1 anmasa), CroXHbIX BELLEeCTB
(xnopmaa HaTpusl); nccriegoBaHue 3aBUCUMOCTU CKOPOCTM XMMUYECKOM peakuumn oT BO3AeNCTBUS
pasnunyHbIX aKToOpPOB; UCCNeA0BaHUE 3NEKTPONPOBOAHOCTM PacTBOPOB BELLECTB, npolecca
anccoumnaumm KUCIoT, WeroYei U conein (BoO3MOXXHO UCNONb3oBaHMe BuaeoMaTepuarnos); npo
BeJeHMe ONbITOB, UNIIOCTPUPYIOLLIMX NPU3HaKN NPOTEKaHUs! peakLmii NOHHOro obmeHa
(obpasoBaHue ocagka, BblaerneHune rasa, oopasoBaHue BoAbl); OMNbITOB, UIITOCTPUPYIOLLMX MPUMEPHI



OKUCITN TeJ1IbHOBOCCTAaHOBUTEJIbHbIX peaKLl.VIVI (ropeHme, peakunn pas3rioxXeHud, COGD,I/IHeHI/Iﬂ);
pacno3HaBaHMe HeopraHn4ecknx BeLlecTB C MOMOLLBbIO Ka4eCTBEHHbLIX peaKLlVIVI Ha UOHbLI; peLueHne
JKCNnepnmMeHTalbHbIX 3a4au .

HemeTannbl u nx coeguHeHns

O6wwasn xapakrepuctumka ranoreHoB. OCoO6eHHOCTN CTPOEHMSA aTOMOB, XapaKTEPHbIE CTENEHN
okucrneHnsi. CTpoeHune n unamyeckme CBoOMCTBa NPOCTbIX BELWLECTB — rafioreHoB. XumMm4yeckne
CBOWCTBA Ha NpMMepe xropa (B3aMMOAENCTBUE C MeTaNNaMm, HemeTannamu, wenodamm).
Xnoposogopog. ConsiHasi KUCMOTa, XMMUYECKNE CBOMCTBA, NosyYyeHne, npumeHeHune. [lencrene
XJlopa 1 XNopoBOAOpOAa Ha OpraHu3aM YernoBeka. BaxHenwmne xnopmabl U UX HaXoXOeHWE B
npupoae .

O6Luan xapaktepuctika anemeHToB VIArpynnbl. OcobeHHOCTM CTPOEHNS aTOMOB, XapaKTepHble
CTENEHU OKUCNEHMSI.

CTpoeHune n dmanyeckne CBONCTBA NPOCTbIX BELECTB — KMUCopoaa u cepbl. ANMNOTPOrHbIe
mMoandmKauumn Kncropoga u cepbl. XuMmmnyeckme ceoictea cepbl. CepoBofopon, CTPOeHMeE,
dusnyeckne n xmmmdeckme ceonctea. OKcuapl cepbl Kak NpeacTaBUTENM KUCNOTHBLIX OKCUAOB.
CepHas kucnota, humaunyeckue n xmMmmyeckne ceonctaa (obLume Kak NpeacTaBUTENS Knacca KUCnoT
n cneundmyeckme). Xummdeckme peakuum, nexatime B OCHOBE NPOMBbILLIIEHHOro cnocoba
nosly4eHns cepHon KncrnoTbl. MNpumeHeHne. Conu CepHONM KUCMOThl, KAYeCTBEHHAsA peakumst Ha
cynbdaTnoH. HaxoxaeHune cepbl n €€ coeguHeHnin B npmupoae . XMMN4eckoe 3arpsisHeHne
OKpy>KatoLLen cpebl COeAMHEHUSIMU Cepbl (KUCIOTHbIE A0XAN, 3arpas3HeHne Bo3ayxa U BOLOEMOB),
Crnocobbl ero NpeaoTBpaLLEHNST .

Obwas XapaKTepucTtuka anemMmeHToB VAprI'II'IbI. OcobeHHOCTH CTPOEHNA aTOMOB, XapaKTepHble
CcTeneHn OKUCNeHn4.

A30T, pacnpocTpaHeHue B Npupoae, usnyeckne n xummdeckme ceoncTea. Kpyrosopot asoTa B
npupoae . AMMUak, ero pmsmyeckme n Xummn4eckue CBOMCTBa, NosnydeHne u npumeHeHne. Conm
aMMOHWS, X PU3NYECKNE U XUMNYECKME CBONCTBA, NpyMeHeHue. KayecTBeHHasi peakumsi Ha UOHbI
aMMOHMSA. A30THas KUCoTa, €€ nonyvyeHue, omandeckue n xmMmmyeckmne ceonctaa (obLume kak
npeacTaBuTENs Knacca KUCnoT u cneumdunyeckmne. icnonb3oBaHne HATPATOB 1 CONEN aMMOHUSA B
KayecTBe MUHeparnbHbIX yoobpeHuii. Xummdeckoe 3arpsi3HeHne OKpyKatoLlen cpeabl
coeuHeHnsiMK asoTa (KUCIOTHbIE 4OXAW, 3arpsi3HEHNE BO3ayXa, MOYBbl U BOOOEMOB).

docdop, annoTponHblie Mogndukaumm docdopa, dhusndeckme n xmmmdeckmne ceonctea. Okeng
docdopa(V) n docopHas knucnota, husn4eckme n XMuMmn4eckne CBOMCTBa, NoslyvyeHune.
Ucnonb3oBaHne hochaToB B Ka4eCcTBE MUHEPASbHBIX YO0OPEHUI.

Obwas xapaktepucTtuika anemeHToB [VArpynnbl. OcobeHHOCTU CTPOEHMSI aTOMOB, XapaKTepHbIe
CTEneHn OKNCNEHUS .

Yrnepopa, annoTponHele MoanduKaLlmm, pacnpocTpaHeHue B npupoae, Gpusmyeckue n Xummyeckme
ceovictBa. Agcopbums. KpyrosopoT yrnepoga B npupoge. Okcuabl yrinepoga, nx dounsndeckme m
XUMUYECKNE CBONCTBA, AENCTBMNE HA XKUBbIE OPraHn3Mbl, NOy4YeHNE N MPUMEHEHME. JKoNornyeckne
npobnemsl, cBA3aHHbIE ¢ okcugom yrnepoga(lV); runoresa rnobanbHOro NOTENNEHNS KNUMaTa;
NapHUKOBbLIN 3dEKT. YronbHasa KucnoTa n eé conu, ux guandeckne n Xummyeckne CBOnCTea,
nony4yeHue n npumeHeHve. KayecteeHHas peakums Ha kKapboHaTMOHbI. cnonb3oBaHne KapOoHaToOB
B ObITy, MEQMLUHE, MPOMbILLIIEHHOCTU U CEMNbCKOM X035IACTBE.

I'IepBOHaqaanble NoHATUS 00 OopraHun4ecCkmnx sellecrtBax Kak 0 coeanHeHuax yrnepoaa (MeTaH,
3TaH, 3TUNEeH, aueTuneH, aTaHosn, rMmuuepunH, yKCyCcHas KVICJ'IOTa). Ux cocmas u xumu4eckoe
CcmpoeHue. [NoHsATMe 0 Bronornyeckn BaXkHbIX BeLECTBaXx: Xupax, benkax, yrnesogax — 1 UX poJin
B )KU3HW YEJ10BEKa. Mamepuaanoe eduHcmeo OopecaHuU4YecKux u HeopeaHu4ecKux coeduHeHULl.

KpemHui, ero comanyeckume n xmmmyeckne CBOMCTBa, NonydeHrne n npumeHeHne. CoeanHeHus
KpemHus B npupoge. Obwune npectaeneHums ob okcuae kpeMHus(lV) n KpeMHUeBow KUcnoTe.
CunukaTsl, X NCnonb3oBaHue B ObITY, MeguumHe,

NPOMbILLNEHHOCTU. BaxHeliwue cmpoumesibHble Mamepuaribl: Kepamuka, cmekiio, uemeHm, 6emo
H, xene3obemoH. [Mpobriemb! 6e30nacHo20

ucrnonb308aHuUsi cmpoumersibHbIX Mamepuarnos 8 no8cedHe8HoU XU3HU.



XUMUYECKNI IKCNEPUMEHT: N3yveHne 0bpasLioB HEOPraHNYECKMX BELLECTB, CBOMCTB COMSIHON
KMCINOTbI; NPOBEAEHNE KA4YECTBEHHbIX peakLnii Ha XIOPUANOHLI U HabnogeHe NPU3HaKOB NX
NPOTEKaHWS; ONbIThbl, OTPaxawLine pmnsanyeckme n XMMNM4eckme CBOMNCTBA rarioreHoB U NX
COeaUHEHN (BO3MOXHO UCMONb30BaHME BUOEOMaTEpManoB); 03HakoMsieHne ¢ obpasuamu
XJI0pMaoB (ranoreHnaoB); 03HAKOMIIEHUE ¢ obpasLamm cepbl U €€ cCoeaUHEHUAMN (BO3 MOXKHO
ncnonb3oBaHne BMaeoMartepuarnos); HabnogeHme npouecca obyrnMBaHua caxapa nog 4eNCTBUEM
KOHLEHTPUPOBAHHOWN CEPHON KNCIOTbI; N3y4YeHNE XMMUYECKNX CBOMCTB pa3baBneHHON cepHom
KMCINOTbI, NPOBEAEHNE KAYECTBEHHOWN peakumn Ha CynbgaTMoH 1 HabnogeHne npusHaka eé
NPOTEKAaHMS; O3HAKOMITEHME C PM3NYECKMMIM CBOMCTBaMM a3oTa, docdopa U ux coeanHeHNN
(BO3MOXHO MCnonb3oBaHWe BugeomaTepuanos), 0bpasuamm a3oTHbIX U POCHOPHbIX YaoOpeHui;
nony4eHue, cobnpaHue, pacrnosHaBaHNe 1 U3ydeHME CBOMCTB amMMaKka; NpoBeaeHNE KayeCTBEHHbIX
peakunin Ha MOH aMMOHUA N PochaTNOH U U3yYeHne NPU3HAKoB NX NPOTEKAHUS, B3aMMogencTane
KOHLEHTPUPOBAHHOWN a30THOW KUCMNOTbI C MeAbto (BO3MOXHO MCMNOMb30BaHNE BMAEOMATEPMAnoB);
n3yyeHne Mogenen KpucTannmyeckmx pelléTok anmasa, rpagura, dynnepeHa; 03HakoMmeHne ¢
npoLeccom agcopbumm pacTBOPEHHbIX BELLECTB aKTUBUPOBAHHbLIM YIIIEM U YCTPONCTBOM
npoTMBoOrasa; nonyyeHne, cobmpaHne, pacno3HaBaHme U N3y4yeHne CBONCTB YrNeKUCroro rasa;
npoBefeHNe Ka4yeCTBEHHbIX peakuuin Ha KapboHaT 1 CUNNKATUOHbLI U N3yYeHNe NPU3HaKoB UX
NpoTeKaHWs1; 03HAaKOMJIEHME C NPOAYKLMEN CUIMKATHON NPOMBILLIIEHHOCTHU; peLleHmne
aKCMNepuMeHTarnbHbIX 3aga4 No Teme «BaxkHenwmne HeMeTannbl U UX COEAUHEHUSI».

MeTannbl n UX coeguHeHns

OObLWasg xapakTepmcTmka XMMNYeCKNX 3N1IeEMEHTOB — MeTansioB Ha OCHOBAHMM UX NOMOXeHUS B
nepuoamnyeckomn cucteme xmmmdeckmx anemeHtos 1. . MeHgeneesa v CTpoeHNsi aTOMOB.
CTtpoeHue meTtannos. Metannuyeckas CBs3b U MeTannmnyeckas kpucrannuueckas peLuéTka.
ONEeKTPOXMMMYECKMI PSS HanNpPsHKeHUn meTannos. Pusnyeckne n XMMmyeckne CBOMCTBa METAsoB.
O6wue cnocobbl nonyvyeHnsa metannos. MNoHATME 0 KOPPO3MM METanNoB, OCHOBHbIE CNOCOObI
3alNTbI X OT Koppo3uKn. Cnnassbl (CTanb, YyryH, OOpantoMUHUA, OPOH3a) 1 X MPUMEHEHME B ObITy
N NPOMBILLIIEHHOCTH.

LLleno4yHble meTansbl: NOMOXEHNE B NEPUOLMNYECKON CUCTEME XMMMYECKUX anemeHTos [1. U.
MeHaeneeBa; CTpOEHME MX aTOMOB; HaxoXaeHne B npupoae. Pusnyeckne n xuMmyeckme CBoMCTBa
(Ha npumepe HaTpusa u kanus). Okcuabl N rTMAPOKCUAbI HATPUA U Kanus. MNpuMeHeHWe LWeNoYHbIX
MeTarnsioB N X COeaUHEHUI.

LLlenoyHo3emenbHble MeTanmbl MarHUn 1 KanbLWIA: NONOXEHNE B NEPUOANYECKON CUCTEME
Xummyeckux anemenToB [1. 1. MeHaeneeBa; CTpOEHME MX aTOMOB; HaX0XAeHNe B Npupoae.
dunsmyeckme n XMMmM4eckme CBOMCTBa MarHus n Kkanbums. BaxkHenwmne coegmHeHuns kanbums (okeung,
rmgpokcua, conm). >KECTKOCTb BOAbl M CNOCODbLI €€ YCTpaHEHMS.

AnNIOMUHWIA: NONOXEHWE B NEPUOANYECKON CUCTEME XMUYecknx anemeHToB [1. . Mengeneesa;
CTpOEHMEe aToMa; HaxoxaeHue B npupoae. Pusnyeckne n XMMmnyeckme CBOMCTBa artoMUHUS.
AmM@oTepHble CBOMCTBa OKCMAa U rMApOKCHMaa antoMUHUS.

YKeneso: nonoxeHne B nepmoanyeckon cucteme xummdeckux anemeHtos [. V. MeHgeneesa;
CTPOEHME aToMa; HaxoXxaeHue B npupoae. Pranyeckue n xmmmnmyeckne CBoncTaa xernesa. Okecnasbl,
rmgpokenabl n conu xenesa(ll) n xxenesa(lll), nx coctas, CBOINCTBa U NOMy4YEHUE.

XUMUYECKNIA IKCNEPUMEHT: O3HAKOMIIEHNE C 0Opa3uamn MeTannoB U CNIaBoB, X PU3NYECKUMU
CBOWNCTBaMU; M3ydeHne pe3yrbTaToB KOPPO3UM MeTannoB (BO3MOXHO UCNONb30BaHNe
BMgeomartepmanoB), 0CoObeHHOCTEN B3aMMOENCTBUA OKCMAa KarbLms U HAaTpUS C BOAOW (BO3MOXHO
ncnonb3oBaHWe BUaeoMaTepuarnoB); MccrieqoBaHne CBOMCTB XKECTKOM BOAbI; NpoLecca ropeHus
enesa B KUCMOo poAe (BO3MOXHO UCMOSMb30BaHNe BuaeoOMaTepMarnoB); NPpM3HaKoB NPOTEKaHUs
KayeCTBEHHbIX peakunii Ha MOHbI (MarHus, KanbLus, antoMuUHKUs, umHka, xxenesa(ll) n xxenesa(lll),
meaun(ll)); HabnogeHne 1 onucaHmMe NPOLECCOB OKpaLLUMBaHUSA NNaMeHN NOHaMK HaTpUSA, Kanus u
KanbLms (BO3MOXHO UCMOfMb30BaHMe BMAEOMaTEPUanoB); nccneaoBaHne aMqoTEPHbIX CBOUCTB
rmapokcuaa antoMUHUS 1 rmapokcuaa UUMHKA; pelleHne akcnepuMeHTanbHbIX 3a4ad no Teme
«BaxHeniune meTannbl U UX COEOUHEHUS» .

Xumusa n okpyxarowiasa cpena

HoBble maTepuanbl n TexHonoruu. Bewectsa n matepuansl B NOBCEAHEBHOW XU3HN YeroBeka.
Xvmuns n 30opoBbe. besonacHoe NCnonb3oBaHMe BELLECTB U XMMUYECKUX peakuuin B ObITy. NepBas



Mo MOLLb MPU XMMMUYECKUX OXXorax 1 oTpaBneHusx. OCHOBbI 9KOMOM YeCKOW rpaMOTHOCTMN.
XvMuyeckoe 3arpsasHeHune oKpyxXatoLlen cpeabl (npegenbHasi 4ONyCTMMas KOHLEHTpaLns BeLecTs
— MAK). Ponb xvmun B peLLeHnn akonorm4eckux npobnem.

MpupoaHbIE UCTOYHMKM YrNEBOOAOPOAOB (Yronb, NPUPOAHbIN ra3, HedTb), NPOAYKTLI UX
nepepaboTkn, Ux posb B ObITY U NMPOMBILLIIEHHOCTH .

XUMUYECKUIA SKCMEPUMEHT: U3ydYeHne obpasLoB maTepuarnos (CTEKMO, CrnaBbl METassos,
nonMMepHble maTepuvarnsi).

Mexn peamMeTHbIe CBA3U

Peanusauyus MeXxXnpegmMeTHbIX cBs3en npu N3y4eHmnm xmmmnn B 9 knacce OoCyllecTBidAeTCA 4Yepes
MCMornb30oBaHMe Kak obLmMx €CTeCTBEeHHOHaYy4HbIX NOHATUN, TaK U MOHATUN, ABNAOLNXCA
CUCTEMHbIMW ANA OTAENbHbIX NpegMeToB eCTECTBEHHOHAaYy4YHOro unkna.

OOLwme ecTecTBEHHOHAYYHbIE MOHATUSA: HAay4HbIA GOaKT, rMNoTe3a, 3aKOH, TEOpUsl, aHanu3, CMHTES,
Knaccudpumkaums, nepuoguy HoCTb, HabnaeHne, aKCNEPUMEHT, MOAENNPOBaHUE, U3MEPEHME,
MOAenb, ABNeHne, NapHUKOBbIM ahhekT, TexHonorus, matepuansl. Pusnka: matepus, atom,
3NEKTPOH, MPOTOH, HENTPOH, MOH, MU30TOM, PAgNOAKTMBHOCTbL, MOSIEKYa, 3NEKTPUYECKUIA 3apsas,
NPOBOAHMKM, NONYNPOBOAHWKN, ONSNEKTPUKKN, POTOINEMEHT, MHAMKATOP, BELLIECTBO, TENO, O0BLEM,
arperaTtHoe COCTOsIHME BeLLEeCTBa, ras, pacTBoOp, pacTBOPUMOCTb, KpUCTannmnyeckasi peLuéTka,
cnnaebl, U3NYECKNE BENNYUHBI, EONHNLIbI U3MEPEHMS, KOCMNYECKOE NPOCTPaAHCTBO, NiaHeThl,
3Bé3abl, ConHue.

Buonorus: poTocuHTEs, ObiXxaHne, buocdepa, akocucTema, MUHeparnbHble YyooOpeHus,
MMWKPOSMEMEHTbI, MAKpO3NIEMEHTbI, MUTATENbHbIE BELECTBA .

"eorpachms: atmocdepa, rmgpocdepa, MruHeparbl, FopHble MOPOAbI, NONE3HbIE NCKONaeMble,
TONSMBO, BOAHbIE PECYPChI.

KaneHpgapHo-TemMaTuyeckoe nnaHMpoBaHue nNo xumuun 8 Knacc

2 yaca, 68 yacoB

Pasgen. Tema ypoka

Tema 1. Xumusa — BaxkHas o6nacTb eCTeCTBO3HaHUSA U NPaKTUYEeCKOWN AeATeNbHOCTU YernoBeka (5 4)

MpeameT xumnmn Ponb XMMMK B KU3HK YeroBeka. Xnmus B cucteme Hayk. Metogbl NoO3HaHUS B XUMUN.

3HaKoOMCTBO C npaBuiammn 6e3onacHoCTn u Nnpnémamm paboTbl B xummudeckon nabopatopun. Npaktnyeckas pado

Ne 1. MNMpasuna paboTel B NabopaTtopmm 1 NpuémMbl obpaLleHnsi ¢ nabopaTopHbiM 060pyaOBaHNEM

Tena v BewecTBa

dusnyeckme CBOMCTBa BeLECTB. ArperaTHoe COCTOsIHME BELLECTB .

YucTble BellecTBa n cmecun. Cnocobbl pasgeneHus cmecen. Mpaktnyeckasn paboraNe 2. PasgeneHune cmecen (i
noBapeHHON conm)

Tema 2. BewectBa
M XMMMUYECKMe peaKLum

(154)+1 4




6 ATOMBI 1 Mornekyrbl. XUMUYECKME SNIEMEHTDI

7 3Haku (CMMBOSbI) XMMUYECKUX NIEMEHTOB

8 [MpocTble 1 cnoxHble BelwecTsa. ATOMHOMOMEKYSIPHOE YYeHWe.

9 Xumudeckasa coopmyna. BaneHTHOCTb aTOMOB XMMUYECKUX 3SIEMEHTOB

10- | 3akoH nocTosAHCTBa cocTaBa BellecTB. OTHOcMTENbHasa atoMHasa Mmacca. OTHocUTeNbHas MornekynapHasa macca .

11

12 | MaccoBasi 4Ons XMMWUYECKOro aremMeHTa B coeUHEeHUN

13 | dusnyeckue 1 xXMMmmnyeckne BneHus

14 | Xumunyeckaa peakuus. NpusHaku
N YyCNOBUA NPOTEKaHNSE XMMUYECKMUX peaKLmi

15 | Xummnyeckune ypaBHeHUs

16 | Tunbl XMMMYeckux peakuun. Peakuna coeguHeHns

17 | Peakuns pasnoxeHus

18 | Peakuunsa sameLleHus

19 | Peakumsa obmeHa

20 | 3akoH coxpaHeHusa macchl BelecTB. M. B. JIOMOHOCOB — YY€HbIN 3HUMKNONEaUCT.

21 | KoHTponbHas paboTa Ne 1
Tema 3. Bosayx. Kucnopog.
Okcuabl
(54)

22 | Bo3gyx — cmech ra3oB. CocTtas Bo3gyxa Kucnopog — anemeHT 1 npoctoe BellectBo. O30H — annoTponHas Mo
Knucrnopoga

23 | HaxoxpgeHwe kucropoga B Npupoae, usmdeckme n Xumm4eckne CBOMCTBA (PeakLmMmn OKUCNEeHUs, ropeHme. MoHA

24 | Cnocobbl nony4yeHus kucrnopoga B nabopatopmm u NpoMbILLEHHOCTU. [pruMmeHeHue kucnopoaa. MNMpakTuyeckas |
Ne 3. MNMonyyeHne n cobupaHme KNcnopoaa, n3ydeHme ero CBOMCTB.

25 | TennoBow apdeKT XMMNYECKOW peakLmm, NOHATNE O TEPMOXUMUYECKOM YPaBHEHUN, K30 U SHOOTEPMUYECKNX PE

26 | Tonnmeo (yronb 1 MeTaH). 3arpsa3HeHne Bo3ayxa, Cnocobbl ero NnpeaoTBpaLleHns. YcuneHne napHMKoBoro agpde
O30HOBOrO CNoY .
Tema 4. Bogopopa. CoctaB kucnot u conen (5 4)

27 Bogopon — aneMeHT 1 NpocToe BeLWecTBO

28 | HaxoxaeHwve B npupoae, mandeckue n XmMmmyeckne CBoONCTea (Ha nprumepe B3aMMoOAenCcTBUS C HeEMeTanna Mu |
mMeTannos

29 | MNMpumeHeHne, cnocobbl NonyyYeHnsa Bogopoaa.

Mpaktuyeckas pabota Ne 4. [Nony4yeHne n cobnpaHme Bogopoaa, M3y4eHne ero CBOMCTB




30- | CocTaB KUCNOT 1 conen
31
Tema 5. KonnyecTtBeHHbIe OTHOLUEHUS1 B XMMUM
(4 4)
32 | Konnyecteo BewectBa. Monb. MonsipHas macca
33 | 3akoH ABoragpo. MonsipHbii 00 bEM rasos .
34- | Pac4yé€Tbl N0 XUMMYE CKUM YPaBHEHUSAM.
35
Tema 6. Boga. PactBopbl. [TloHATME 06 ocHOBaHuAX (5 4)
36 | dusmyeckue ceoncTea BoAbl. AHaNN3 U CUHTE3 — METOAbI M3YyYeHUs cocTaBa BOAbl.
37 | Xvmnyeckne cBoNCTBa BoAbl (peakuun ¢ meTtannamm, okcugamm MeTannoB U HemeTansmnos
38 | CoctaB ocHoBaHui. lMoHATNE 06 MHONKaTopax
39 Bopa kak pactBoputenb. PacTtBopbl. PacTBopMocTb BelecTB B Boae. [pakTnyeckasn paboTa:
Ne 5. MNpuroToBneHne pacTBOPOB C onNpeaenéHHON MaccoBOW A0SeN paCTBOPEHHOMO BELLECTBa.
40 | Ponb pactBopoB B NpUPOAE U B XM3HU YernoBeka. KpyroBopoT Boabl B npupoae. 3arpsiaHeHne npupoaHbix BoAa. C
NPUPOAHbLIX BOA,.
Tema 7. OCHOBHbI€ Knaccbl HEOPraHM4eCcKMxX coeauHEeHNn
(11u)+ 1y
41 | Knaccudumkaums HeopraHM4eCcKkux CoequHEHUN.
42- | Okcugpl: coctas, knaccudukaums (OCHOBHbIE, KUCMNOTHbIE, aMdOTepHbIe, HeconeobpasyLume), HoMeHknaTtypa (|
43 | TpyvBManbHas).
lMony4eHne N XxMmMmMyeckne CBOMCTBA KUCNOTHbBIX, OCHOBHbLIX 1 aMOTEPHbLIX OKCUAOB.
44- | OcHoBaHu4: cocTaB, Knaccudukaums, HOMeHknaTypa (MexgyHapoaHas u TpusmanbHas), mMsmyeckne n Xummyec
45 | cnocobbl NonyyYeHns
46- | Kucnotbl: coctas, knaccudukaums, HoMeHknaTypa, uanyeckne n XmMmye CKkue CBoMCTBa, Cnocobbl NonyyeHus.
47

Psag aktmBHOCTM MeTanmnos




48- | Conu (cpegHve): HOMeHKNaTypa, cnocobbl MONyYeHnsi, B3aMMOLENCTBME COMNEN C MeTannamm, KUCnoTamu, Leno
49
50 | MNeHeTu4yeckas cBA3b MeXAy Kraccamu HEOPraHNYEeCKUX CoeaMHEHUN
51 | lMNpakTtnyeckas pabora:
Ne 6. PelleHune akcnepumMeHTanbHbIX 3aaad no TeMe « OCHOBHbIE KITACChbl HEOPraHUYECKNX COeANHEHWI
52 | KoHTponbHasa pabota Ne 2
Tema 8. lNNeprnognyeckmnn 3aKoH U nepmognyeckas cuctema xmmmyeckux anemeHtoB 1. U. MeHgene eBa. C
53 | MNepBble NONLITKM KnaccuuKaLmm XMMmIecknx aNemMeHToB. MNoHSATME O rpynnax CXO4HbIX 3N1IEMEHTOB (LLEeSioY Hbl
LLleNI0YHO3eMerNbHbIE MeTan bl, ranoreHbl, MUHEPTHbIE rasbl) .
54 | OnemeHTbl, KOTOpble 06pa3ytoT aMdOTEPHbIE OKCUALI U TMAPOKCUAbI
55 | lNepuogmnyecknin 3akoH 1 Nnepuogudeckasl cuctema xmmmnieckmx anemeHTos [1. V. Mengeneesa. Nepuoabl, rpynnt
Dn3nYECKUn CMbICI NOPSAKOBOro HOMepa afieMeHTa, HoOMe poB Nepuoaa v rpynnbl.
56 | CtpoeHne atomoB. CocTaB aTOMHbIX agep. M3oTonbl
57 | OnekTpoHbl. CTpoeHMe 3neKTPOHHbIX 060mno4vek aTomoB nepBbix 20 XMMUYECKUX 3NTIEMEHTOB NEPUOANYECKON CUC
MeHpeneeBa
58 | XapakTepuCTuka XMMUYECKOro afieMeHTa no ero nosoXxeHuo B nepnoguyeckon cucteme . . Mengeneesa
59 | 3HaueHune Nepnoanyeckoro 3akoHa
1 NepnognyecKkon CUCTEMbl XMMUYECKMX ANIEMEHTOB 41151 pa3BuUTUA Haykm 1 npaktukn. [. . MengeneeB — y4éHE
rpakaaHuH.
Tema 9. Xummnyeckas cBA3b.
OKMCNUTEeNbHO-BOCCTaHOBUTENbHbIE peakuumn
(84)
60 | OnekTpooTpMUaTENbHOCTb aTOMOB XUMUYECKUX INIEMEHTOB
61 MoHHaa xmmmyeckasi CBA3b
62 | KoBaneHTHo-nonsipHas cBA3b
63 | KoBaneHTHO- HeENonspHas cBsA3b
64- | CteneHb oKMCneHus
65
66- | OkmcnuTensHoBOCCcTaHoBUTENbHbIE peakummn (OBP). MNMpouecckl okMcneHus n BocctaHoBneHUs. OKUCAUTENU U B




67

68

KoHTponbHas pabota Ne 3




