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NMOACHUTEJNIbHAA 3AIMUCKA

[Mporpamma no XMMuM Ha ypoOBHE OCHOBHOro obuiero obpasoBaHus
cocTaBfieHa Ha OCHoBe TpeboBaHMM K pe3yfibTaTaM OCBOEHMUSI OCHOBHOW
obpasoBaTenbHOM NporpaMmmbl  OCHOBHOro obuwero obpasoBaHug,
npeactaerneHHbix B PrOC OOO, a Takke Ha ocHoBe deaepanbHOn
paboyen nporpaMmbl BOCNUTAHUA U C YY4ETOM KOHUEMUUM NpenogaBaHus
yyebHOro npegmeta «Xvmua» B ObOpasoBaTesfibHbIX  OpraHusaumax
Poccunckon ®epepauumm.

[Mporpamma no XxuMun pa€T npencraBneHne o uendx, obuwen
cTpaternm oby4yeHusi, BOCNNTaAHUSA U pa3BuUTMs oby4varomnxca cpeactBamm
yyebHOro npegmeTa, YycTaHaBnuMBaeT obdAsaTtenbHoe npegmeTHoe
cogepxaHue, npegycmaTpvMBaeT pacnpeferneHve ero no Knaccam w
CTPYKTYypMpOBaHMe nNo pasgenam M TemaM nporpammbl MO XMMUM,
onpedensdetr  KONMWYECTBEHHblE U  KadeCTBEHHble  XapaKTePUCTUKK
coaepaHusi, peKOMeHAYeEMYHK MOCneaoBaTeNbHOCTL U3YYEHUS XUMUWN C
YY4ETOM MEXNPEAMETHbLIX U BHYTPUNPEAMETHbLIX CBA3EN, NOrMkn y4ebHoro
npouecca, BO3pacTHbIX 0OcCObOeHHOCTen oObyyalowmnxcs, onpegenser
BO3MOXHOCTU npegmeTa Ansa peanu3auumn TpeboBaHui K pesynbTaTam
OCBOEHMS OCHOBHOM OBpasoBaTesibHOM NporpamMmMbl Ha YPOBHE OCHOBHOIO
obwero obpasoBaHus, a Takke TpeboBaHMM K pesynbTatam 0by4yeHus
XUMUN Ha YPOBHE LENen nsydyeHnsa npegmerta U OCHOBHbIX BUOOB y4ebHO-
No3HaBaTeNbHOM AeATeNnbHOCTU oby4valrollerocss no OCBOEHM y4yebHoro
cogepXaHusi.

3HaHWe XMMUN CRYXXUT OCHOBOM ANs (POPMUPOBAHUS MUPOBO33PEHUS
oby4atoulerocsi, ero npegcraBrneHUn O MaTepuaribHOM eauHCTBE Mupa,
BaXHYIO ponb wurpawT dGopMMpyeEMbIE XUMUEN NpenCcTaBfeHuss o
B3anMonpeBpaLLeHnax aHeprmm n ob asonouum BewecTs B nNpupoge, o
nyTax  peweHna  rrobanbHblX  NpobrieM  yCTOMYMBOrO  pasBUTUM
4YerioBeYeCTBa — ChbIPbEBOW, AHEPreTUYEeCKon, MULLLEBON MU 3KOMOMMYECKOm
6esonacHoCTK, NpobremM 30paBOOXPaAHEHUS.

N3yyeHne xmmun:

cnocobcTByeT peanusauumM BO3MOXHOCTEWM AN CaMopasBUTUS U
OpPMUMPOBAHUSA  KYNbTYpPbl JIMYHOCTK, €€ obuwen u yHKLMOHANbHOM
rPaMoOTHOCTH;

BHOCUT BKnag B (opMupoBaHME MbIWSIEHNUA W TBOPYECKUX
crnocobHocTen oO6y4valroLMXCs, HaBbIKOB WUX CaMOCTOSITENbHOM Yy4yebHon
AeATENbHOCTN, SKCMNEPUMEHTAarNbHbIX W WUCCNeAoBaTEeNbCKUX YMEHUN,
HeoBXOANMbIX KaK B MOBCEOHEBHOW XW3HU, Tak U B NpodecCuoHanbHOM
AeaTenbHOCTY;

3HAaKOMUT CO CNeun@UKorn HaydHOro MbIWNEHNA, 3aknagbiBaeT
OCHOBbI LLEeNOCTHOrO B3rnsiga Ha €ANHCTBO NpMpoabl 1 YenoBeKa, ABNsieTcs
OTBETCTBEHHbIM 3TanomMm B  (OPMUPOBaAHMN  €CTECTBEHHO-HAY4YHOM
rPamMOTHOCTU ODy4aloLNXCS;



cnocobcTByeT  (QOPMUPOBAHUIO  LIEHHOCTHONO  OTHOLLEHUSA
€CTEeCTBEHHO-HAY4YHbIM 3HaHWAM, K MpuUpoade, K 4YerioBeky, BHOCUT CBO
BKNag B 9Konorm4yeckoe obpasoBaHue oby4yaromxcs.

[laHHble HanpaBneHuss B 0OyyeHUn xumum obecneymBaloTCs
cneundukon cogepxaHma yy4ebHoOro npegmeTa, KOTOpbIA  ABNSETCA
negarorm4eckm aganTUpoBaHHbIM OTpaXKeHUeM 0a30BOW HayKU XUMUW Ha
onpeaenéHHoM aTane e€ pa3BuTUs.

Kypc xumMum Ha ypoBHE OCHOBHOro obuwero obpasoBaHus
OPUEHTUPOBAH Ha OCBOEHME 0By4arLWMMUCA CUCTEMbI NepBoHa4vasribHbIX
NOHATUN XUMWUK, OCHOB HEOPraHNYECKON XMMUU N HEKOTOPbLIX OTAESbHbIX
3HAYMMbIX MOHATUN OPraHNYECKON XUMUMN.

CTpykTypa cogepXaHusa nporpaMmmbl No XMMUXM CcpopMupoBaHa Ha
OCHOBE CMCTEMHOro noaxoaa K eé nsydyeHmo. CogepxxaHume ckragbiBaeTcs
N3 CUCTEMbI MOHATUMA O XMMMUYECKOM IfIEMEHTE N BELWLECTBE U CUCTEMBbI
NOHATUA O Xummdeckon peakumn. O6e 3TU  CUCTEMbI CTPYKTYPHO
OpraHn3oBaHbl MO MPUHUMMIY MNocnefoBaTeNlbHOro pasBUTUSA 3HAHUK Ha
OCHOBE TeOpeTUYECKNX NpeacTaBfieHNn PasHOro YpoBHS:

— aTOMHO-MOSEKYNAPHOro y4eHNs Kak OCHOBbI BCEro eCTECTBO3HAHUS;

— lNepuognyeckoro 3akoHa [. N. MeHageneeBa kak OCHOBHOIO 3akoHa
XUMWNU;

— Y4YEHUs O CTPOEHUM aTOMa U XMMUYECKON CBA3M;

— npeactaBneHnn ob JneKkTponuTUYEeCcKon auccoumnaumm BeWEeCcTB B
pacTBopax.

TeopeTnyeckme 3HaHUA paccMaTpuMBalOTCA Ha OCHOBE 3MMUPUYECKN
MNOSTYYEHHbIX Y OCMbICIIEHHbIX (DAKTOB, pa3BMBaKOTCA NocrnenoBaTesibHO OT
OOHOrO YPOBHA K APYromy, BbIMOMNHAS YHKUMM  OBBACHEHUA U
NPOrHO3MPOBaHNA CBOWCTB, CTPOEHMUA M BO3MOXHOCTEW MNPaKTU4YeCKoro
NPUMEHEHMUS N NOSTYyYEHUS U3yHaeMblX BELLLECTB.

OcBoeHne nporpamMmmbl MO XMMUM CnocobCTByeT (HOpMUPOBAHUIO
nNpeacTaBneHNs 0 XMMUYECKON COCTaBMSAOWEN HAaY4YHOW KapTUHbLI Mupa B
fIoruKe €€ CUCTEMHOM NpupoAbl, LLEHHOCTHOMO OTHOLUEHUS K Hay4YHOMY
3HaHMIO M MeTodaM MNO3HaHUSA B Hayke. M3yyeHue XMMUM NpPOMCXOauT C
NPpUBMEYEHNEM 3HAHMA U3 paHee WU3y4YeHHbIX Y4ebHbIX nNpeaMEeTOB:
«Okpyxatowmm mupy», «brnonorua. 5—7 knaccel» n «Pusnka. 7 Knaccy.

[Mpn M3yvyeHun XxumMum npoucxoauT POPMUPOBAHME 3HAHUM OCHOB
XUMUYECKOM HayKM Kak o6racTu COBPEMEHHOINO €CTECTBO3HAHUS,
NPaKTUYECKON AEesTENbHOCTM 4YerioBeKa M Kak OAHOro M3 KOMMOHEHTOB
MUPOBOW  KynbTypbl. 3agadya ydyebHOro npegmetra COCTOMT B
dOpMMPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUN — BaXHeuWwmnx akTos,
MOHATUIN, 3aKOHOB U TEOPETUYECKUX MOSIOKEHUN, OOCTYMHbIX 0600LLEHNI
MMPOBO33PEHYECKOrO XapakTepa, 3blka Hayku, B NPUOBLLEHMN K HAyYHbIM
MeTodaM MO3HaHUA MPU N3YYEHUUN BELLECTB U XUMWUYECKUX peakuun, B
dopMUpPOBaAHUM U PA3BUTUN NO3HABATESbHbIX YMEHUN U UX NPUMEHEHUN B
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y4yebHO-Nno3HaBaTeNnbHOM U Yy4ebHO-uUccrneaoBaTenbCkon AOesATENbHOCTH,
ocBoeHun npaBun  6esonacHoro obpalleHnsas C  BewectBamMu B
NnoBCeOHEBHOM XXN3HMW.

[Mpn n3yyeHUn XMMmMM Ha YpPOBHE OCHOBHOIO obuiero obpasoBaHuA
Ba)XXHOE 3Ha4YeHne npmodbpenn Takne Lenu, Kak:

— dpopMuUpoBaHME UHTESNNEKTyanbHO Pa3BUTOU NIMYHOCTKU, FOTOBOWN K
camoobpa3oBaHuO, COTPYOHMYECTBY, CaMOCTOATENbHOMY  MNPUHATULO
peweHnin, cnocobHom aganTMpoBaTbCs K ObICTPO MEHSAIOWMMCS YCNOBUAM
XKU3HW;

— HanpaeneHHOCTb OOy4YeHUs Ha cucTemaTuyeckoe npuodbLueHve
oby4alLmxca K CaMOCTOATENbHOM MNo3HaBaTeSIbHON OesATenbHOCTH,
Hay4YHbIM MeTO4aM MO3HaHUs, POPMUPYHLLMM MOTUBALMIO N pasBUTUE
CMOCOBHOCTEN K XUMUM;

— obecrneyeHne  ycroBun,  CMNOCOOCTBYKOLWMX  MPUOBPETEHUIO
obyvawwmmmca onbiTa pas3HooObpasHOW [eATEeNIbHOCTU, MNO3HaHUA W
CaMOMO3HaHUS, KIYEBbLIX HaBbIKOB (KIOYEBbLIX KOMMNETEHLUW), NMEIOLLNX
YHUBepcasibHOe 3HayeHne onga pasnuyHbiX BUOOB OAEATESNTbHOCTHU;

— (bopmnpoBaHme obLien PyHKLUNOHANBLHOM N €CTECTBEHHO-HAaYy4YHON
rPAMOTHOCTU, B TOM 4UCNEe YMEHUN OBBACHATbL M OLEHMBaATb HABNEHUS
OKpYyXaloLero mupa, WUCNOoNb3ys 3HaHWA W OMbIT, MOflyYeHHble Npwu
N3YYEHNUN XUMUKN, NPUMEHATb UX NPU peLLleHnn npobrnem B NOBCeAHEBHOM
XWU3HW N TPYLOBOW OEATENBHOCTY;

— dopmMmpoBaHMe y 0Oy4arLNXCA TYMaAHUCTUYECKUX OTHOLLUEHUHN,
NOHUMAHUS LLEHHOCTU XMMUYECKUX 3HaHWW NS BblpabOTKM 3KONOrMYeCcKn
LenecoobpasHoro noseaeHunst B 6bITy U TPy4OBOW AeATENbHOCTM B Lenax
COXpaHeHNsi CBOEro 340pOBbS N OKpYXXatoLLlen NnpupogHon cpeasbl;

— pas3BuUTME MOTMBALMN K OBYYEHUIO, CNOCOOHOCTEN K CAMOKOHTPOISIIO
N CaMOBOCMUTAHUIO HA OCHOBE YCBOEHUS 0bLLeYenoBeyYecknx LeHHOCTEN,
FOTOBHOCTM K OCO3HaHHOMY Bblbopy npodunsa wn HanpaBnNeHHOCTU
AanbHeunwero ody4eHus.

O6Lee ymcno yacoB, OTBEAEHHLIX ONA U3YYEHUA XMMUM HaA YPOBHE
OCHOBHOro obuiero obpasoBaHus, coctaensaeT 136 yacos: B 8 knacce — 68
YyacoB (2 yaca B Hegent), B 9 knacce — 68 4yacos (2 yaca B Hegento).



COOEPXAHUE OBYYEHUA

8 KITACC

NMepBOHa4YanbHbIe XMUMUYECKUE MOHATUA

MpegmeT xumumn. Porib XuMumn B XU3HW YerioBeka. XMMUSA B CUCTEME
Hayk. Tena u BewectBa. dusmyeckme cBOWCTBa BellecTB. ArperaTtHoe
cocTosiHue BellecTB. [ToHATME O MeTodax MO3HaHUA B XUMuK. Yuctble
BellecTBa n cmecu. Crnocobbl pasgeneHna cmecen.

ATOMbI U MOneKynbl. Xummnyeckne anemeHtbl. CUMBOMbI XUMUYECKMNX
anemeHToB. [1pocTble W CIOXHble BewecTBa. ATOMHO-MOJSIEKYIAPHOE
y4yeHue.

Xumnyeckas  copmyna. BaneHTHOCTb  atoOMOB  XMMUYECKUX
3NemMeHToB. 3aKOH MNOCTOSIHCTBA cocTaBa BeuwlectB. OTHocuTenbHas
aToMHas macca. OTHocuTenbHas MosiekynsapHaa macca. Maccosas gons
XUMUYECKOrO 3fieMeHTa B COeANHEHUN.

KonnyectBo BeuwectBa. Monb. MondapHaa macca. BsaumocBasb
KONMyecTBa, Macchl U YMCna CTPYKTYPHbIX eAnHuL, BelwecTBa. Pacyétbl no
dopmynam XMMmMYeCKUX COegUHEHUN.

dusnyeckne n XMMmMYeckme saBneHunsi. Xumumyeckass peakumsa m ee
NPU3HaKU. 3aKOH COXpPaHEHUs1 MacCbl BeLLeCTB. XMMUYECKUE YpPaBHEHUS.
Knaccngukauma XuMuYecknx peakumn (COedUHEHUsl,  pasnoXeHus,
3amelleHnd, obmeHa).

XumMu4yeckul 3kcrnepumMmeHm:

3HAaKOMCTBO C XMMMYECKOW nocydon, npasBunamm paboTbl B
nabopatopun n npuémamm obpatleHus ¢ nabopaTopHbiM 060pyaOBaHUEM,
n3yyeHne n onucaHme uanyecknx CBOMCTB 0BpasLoB HeOopraHMYeCKuXx
BELLEeCTB, HabntogeHue duanyecknx (nnaBneHne BOCKa, TasHWe nbaa,
pacTupaHuMe caxapa B CTynKe, KWMNeHWe W KoHAeHcauumsa BoAbl) W
XUMUYECKMX (FOpeHMe CcBeyu, npoKanMBaHMe MeOHOW MPOBOSIOKN,
B3aMMOOENCTBME MeNa C KUCMOTOW) ABneHun, HabnogeHne n onucaHue
NPU3HAKOB MNPOTEKAHUA XUMWUYECKMX peakumn (pasnoxeHwe caxapa,
B3aMMOAENCTBME CEPHOW KUCMOTbl C xnopuaom OGapud, pasnoxeHue
rmgpokcuga megu (ll) npwm HarpeBaHuu, B3anMOOeWCTBME XKenesa C
pactBopoM conn mean (ll), nsyyeHme cnocoboB pasgeneHusi cMecen: C
NOMOLLBLID MarHuta, unbTpoBaHWE, BbiNapMBaHwe, OUCTUNNALKS,
Xxpomartorpadus, npoBeaeHNe OYNUCTKM NOBAPEHHOW CONW, HabnaeHne n
onncaHwe pe3ynbTaTtoB MNpPOBeAEHUS OnbiTa, WINICTPUPYIOLLEro 3aKoH
COXpaHeHUs Macchbl, Co3iaHne Moaenen Monekyn (LapoCTepXHeBbIX).

BaxHenwwme npeagctaBMTeNM HeOpPraHMYeCKUX BeLecTB

Bo3gyx — cmecb rasoB. CoctaB Bo3gyxa. Kucnopog — anemeHT u
NpPOCTOEe BeLWecTBO. HaxoxgeHne kucriopoga B npupoge, usndeckme um
xumunyeckme ceBonctBa (peakumm ropenust). Oxkcugbl. [NpumeHeHue
kmcnopoga. Cnocobbl nonyvyeHus kucrnopoga B nabopatopun



npomblwneHHocTn. KpyroBopoT kucropoga B npupoge. O30H —
annoTpornHas mogndukauma Kucnopoaga.

Tennoson oPdeKkT XUMUYECKOW peakunn, TepMOXUMUYECKMEe
YPaBHEHUS, 3K30- N IHOOTEPMUYECKME peaKunn. TONNMBO: Yyrofib U1 MeTaH.
3arpsisHeHMe BO34yXxa, ycureHuve napHukoBoro adodpekTa, paspylueHue
O30HOBOrO CIoS.

Booopoa — anemMeHT 1 npoctoe BellecTso. HaxoxaeHne Bogopoaa B
npupoae, PU3NYEeCcKMe U XMMUYECKMe CBOWCTBA, NMPUMEHEHME, cnocobbl
nonyydeHns. KNCnoTbl U Conu.

MonsapHbIn 06bEM ra3oB. PacyéTbl N0 XMMUYECKUM YypaBHEHUSIM.

dusnyeckme ceomctBa BoAbl. Boga kak pactBoputenb. PacTeBopbl.
HacbllWweHHble U HeHacbllWeHHble pacTBOpbl. PacTBOpUMOCTL BeELWLECTB B
Boge. MaccoBass gonsa BewectBa B pacTBope. XMMUYECKUE CBOWCTBA
Boabl. OcHoBaHusl. Ponb pacTBOpOB B MPUPOAE U B XXU3HU 4eroBeka.
KpyroBopoT Boabl B npupoge. 3arpsidHeHne npupoHbix Bod. OxpaHa u
O4YMCTKa NPUPOAHbIX BOA.

Knaccundmkauus HeopraHU4eCcKnx coeHEHUN. Okcunapbl.
Knaccudpukauma okcmgos: corneobpasyloline (OCHOBHbIE, KUCIIOTHbIE,
am@oTepHble) K Heconeobpasywouwme. HomeHknatypa  OKCUAOB.
dunsnyeckme n xmmmyeckmne CBonUCcTBa okcnaoB. NofydeHne OKCUMaoB.

OcHoBaHusa. Knaccndpumkaumss OCHOBaHUI: LLENOYN U HEPACTBOPUMbIE
OCHOBaHMsA. HomeHknaTypa ocHOBaHUW. Pusnyeckne wn XUMUYECKne
cBoncTBa OCHOBaHUN. [lony4yeHne OCHOBaHUN.

Kucrnotel.  Knaccudpukaums — kucnoT.  HomeHknaTypa  KMCOT.
dunsnyeckme n XMMMYeckme CBOMCTBA KUCIOT. Pag akTMBHOCTM MeTasnsos
H. H. bekeToBa. [Nlony4yeHune K1cnor.

Conun. HomeHknaTypa conen. ®dusmyeckne m xuMmyeckme CBOWCTBA
conen. Nony4deHune conen.

"[eHeTU4eckasa CBA3b MeXAy KnaccaMn HeopraHMYeCcKnx CoeanHEHNN.

Xumu4ecKkuu 3KcriepumMeHm:

Ka4eCTBEHHOE OnpefeneHne cogepXaHumsa Kucnopoga B BO34yXxe,
nony4vyeHue, cobupaHme, pacnosHaBaHue n U3y4yeHme CBONCTB KMcnopoaa,
HabngeHne B3auMMOOEWNCTBMS BELLECTB C  KUCIOPOAOM U YCIOBUA
BO3HMKHOBEHMA W MpeKpaweHnsa ropeHnsa (noxapa), O3HaKOMIleHMe C
obpasuamm OKCMOoOB M ONMMcCaHMEe WNX CBOWCTB, MonyyeHue, cobupaHue,
pacno3HaBaHue n N3y4yeHne  CBOWMCTB Bogopoaa (ropeHune),
B3aumogencteme Bogopoga € okcugom  wmegum  (lI)  (Bo3amoxHO
Mcnonb3oBaHMe BuageomaTepuanoB), HabnwogeHne o6pas3uoB BeELLECTB
konmyectBom 1 Monb, ucCcnegoBaHMe OCODEHHOCTENW pPaCcTBOPEHUS
BEWeEeCTB C pasfinyHOM pPacTBOPUMOCTbIO, MPUrOTOBIIEHWE PACTBOPOB C
onpenenéHHomn MaCCOBOW aonewn PaCTBOPEHHOIO BELLEeCcTBa,
B3aMMOAENCTBME BOAbl C MeTansamm (HaTpmem n Kanbumem) (BO3MOXHO
ncnosib3oBaHme Bugeomartepuarnos), nccrnegoBsaHue obpasuos



HEeopraHMYEeCKNX BELLECTB pasfN4YHbIX KrnaccoB, HabrnoaeHne U3MeHeHusd
OKpacCKM WHOMKATOPOB B pacTBoOpax KWACMAOT W LWEenoYen, usydeHue
B3anmoencTeus okcmaa megm (1) c pactBoOpomM CepHON KUCNOTbI, KUCAOT C
MeTannamu, peakumnm HeuTpanusaunn, nofnyvyeHne HepacTBOPUMBIX
OCHOBaHWI, BbITECHEHWE OOHOro MeTanna ApyrMmMm n3 pacTtBopa Ccosnu,
peLleHne OJKCrnepuMeHTarnbHbIX 3adady no Teme «BaxHenwwue Kracchbl
HeopraHU4YeCKNX coeauHEeHNN».

NMepuoaunyecknn 3akoH u lNMepunognyeckas cuctema XMMMYeCKUX
anemeHtoB 1. U. MeHpeneeBa. CTtpoeHue atomoB. XuMmMu4yeckas
cBA3b. OKMCNNTENbHO-BOCCTAaHOBUTESIbHbIE peaKkuum

[MepBble NOMbITKM Knaccugumkaunum xmmMmyeckux anemeHToB. NoHaTtue
O rpynnax CXOAHbIX 3f1EMEHTOB (LUENOYHble U LWenoYyHo3eMerbHble
MeTannbl, ranoreHbl, MHEPTHbIe rasbl). OJfIeMEHTbl, KOTopble 0bpasyloT
amdoTepHble OKCUAbI U rMAPOKCUabI.

[Mepuognyeckmin  3akoH. [llepuognyeckass cuctema XUMUYECKUX
anemenToB [1. 1. MeHgeneeBa. KopoTkonepuogHasa v AnvHHonepuoaHas
dopmbl  [lepuognyeckon cucCTemMbl XUMUYECKMX anemeHtoB [O. WU.
MengeneeBa. [lepuoabl u rpynnbl. PU3NYECKUIA CMbICIT MOPSAKOBOro
HOMepa, HOMEpPOB Nepuoaa 1 rpynnbl AfieMeHTa.

CtpoeHne atomoB. CocTaB aTOMHbIX sigep. M30Tonbl. ONEKTPOHBLI.
CTpoeHne anekTpoHHbIX obonoyek atomoB nepBbix 20 XUMUYECKUX
anemeHTOB [Nepnognyeckon cuctemsl 1. . MeHgeneeBa. XapakrepucTtumka
XUMWYECKOro arieMeHTa no ero nosioxxeHuto B lNepunognyeckon cucteme [.
N. MeHpeneesa.

3aKOHOMEPHOCTU  U3MEHeHMa  paguvyca  aToOMOB  XMMWYECKUX
3M1EMEHTOB, MeTalfIM4eckKnXx U HemeTarIM4ecknx CBOUCTB MO rpynnam wu
nepuogam.

3HaveHne [lepuoguyeckoro 3akoHa u [lepuognyeckon CUCTEMBI
XUMWYECKMX 3NEeMeHTOB And pasButua Hayku u  npaktuku. . W.
MeHgeneeB — Y4EHbLIV N rpaXXaaHWH.

Xnmmnyeckas cBasb. KoBaneHTHasa (nonsipHas v HenonsipHas) CBA3b.
ONeKTpooTpMLUATENBHOCTb XMMUYECKMX ANIEMEHTOB. VIOHHas CBA3b.

CteneHb okucrieHusi. OKUCNUTENbHO-BOCCTAHOBUTENbHbBIE PeaKUnu.
[Mpouecceol OKUCIeHNd n BOCCTaHOBJIEHUA. Oxkucnutenu n
BOCCTAQHOBUTESN.

XumMuyecKkuu akcrnepumeHm:

n3yyeHne obpasyoB  BeLeCTB  MeTanfoB WM HEeMeTansos,
B3aMMOAENCTBME MMAOPOKCUMAA LUMHKA C pacTBOpaMu KUCHOT U LUenoYven,
npoBedeHne OMNbITOB, WMANIKOCTPUPYIOLLUNMX  NPUMEPLI  OKUCIUTESTbHO-
BOCCTAHOBUTESNbHBIX  peakunn  (ropeHne, peakumm  pasnoxeHus,
coeIMHEHNS).

MexnpedmemHbie cesi3u



Peanusaumsa MeXxnpeoMeTHbIX CBSA3en Mnpu uU3ydeHun xumum B 8
Knacce OCYLWECTBSAETCS Yepes3 MUCMOoNb30BaHME Kak 0OLMX eCTECTBEHHO-
HaY4YHbIX MOHATUN, TaK W MOHATUN, SABMSKOWNXCA CUCTEMHBIMU AS
OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYYHOroO LMKNa.

ObwMme ecTecTBEHHO-HaAY4YHbIE MOHATUS: Hay4dHbI akT, rMnNoTesa,
TEeopusi, 3aKOH, aHanma, CUHTEe3, Knaccudukauusi, nepuoanyHoCTb,
HabnogeHne, 3KCNEPUMEHT, MOAENMpoBaHWe, W3MepeHne, MOoAErb,
sIBIIEHME.

dusnka: matepusi, aToMm, 3NIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKNWA,
N30TOMbI, PaAMOAKTUBHOCTb, MOSIEKyna, NeKTPUYeCcKnn 3aps, BewecTso,
Teno, oOBLEM, arperaTHOe COCTOsIHME BewecTBa, ras, uandeckme
BESIMYNHBLI, €ONHULbI UBMEPEHUSA, KOCMOC, NSiaHeTbl, 3B€3a4bl, ConHue.

Buonorua: goTtocuHTes, abixaHue, buocdepa.

['eorpacdusa: atmocepa, rugpocgepa, MUHepansl, ropHbie Nopoabl,
nonesHble Uckonaemble, TOMANBO, BOAHbIE PECYPChl.

9 KITACC

BewecTBO U XMMM4YecKas peakuus

Mepuognyeckmin  3akoH. [lepuognyeckass cuctema XMMUYECKUX
anemeHnToB [1. N. MeHaeneeBa. CTpoeHne aTomMoB. 3aKOHOMEPHOCTU B
N3MEHEHUMN CBOMCTB XUMWYECKMX INEMEHTOB MNEpBbIX TPEX MNEPUOAOB,
Kanus, Kanbuuss M WX COeOUHEHUA B COOTBETCTBMM C MOMOXEHNEM
anemeHToB B [Nepnoanyeckomn cmcteme n CTpOEHNEM UX aTOMOB.

CTpoeHne  BellecTBa: BUAbI XUMUYECKON  CBS3MW. Tunol
KPpUCTanIM4yecknx pelléToK, 3aBMCUMMOCTb CBOWCTB BellecTBa OT Tuna
KPUCTanIM4yeckomn peLweTkn 1 Bnga XMMnM4YeCcKkom CBS3MN.

Knaccudpukauma wn HOMeHKnaTypa HeopraHuM4eckux BELLECTB.
Xnmmyeckne CBOWCTBA BeLECTB, OTHOCALMXCA K PasfMyHbIM Krnaccam
HEeopraHNM4yeckux COeAVHEHUN, TreHeTu4eckasi CBs3b HeOopraHM4yecKnx
BELLIECTB.

Knaccungukauma Xxmmmyecknx peakumi no pasnnyHbiM npmusHakam (rno
YMCNY N COCTaBY Y4acCTBYWLUMX B peakuuum BeELLEeCTB, MO TEMNSIOBOMY
9PdEeKTY, N0 U3MEHEHUIKD CTENEHEN OKUCIEHNA XUMUYECKUX 3F1eMEHTOB,
no obpaTMMOCTK, NO y4acTUKO KaTanuaatopa). JK30- U IHOAOTEPMUYECKME
peakumn, TEPMOXUMNYECKME YPaBHEHUSI.

[TOHATME O CKOPOCTU XMMMYECKON peakumn. NoHaTne 06 obpaTtnumbiX n
HeobpaTUMbIX XMMUYECKUX peakumsax. [MoHATME O TOMOFeHHbIX U
reTeporeHHbix peakumsax. MNoHATne o katanuse. [OHATME O XMMUYECKOM
paBHOBeCcUN. PaKTOPbI, BAUSAIOLLME HA CKOPOCTb XMMWYECKOW peakumm n
NOSIOXKEHNE XMMMNYECKOrO PaBHOBECUS.

OKMCnNTENBbHO-BOCCTAHOBUTENBbHbIE PeaKkUunn, 3NEKTPOHHbIN BGanaHc
OKUCINUTENbHO-BOCCTAaHOBUTENbHON peakunn. CocTaBrieHne YypaBHEHUN
OKUCINTENBbHO-BOCCTAHOBUTENbHLIX peakunnm C UCnosib30BaHMEM MeToa
3NeKTPOHHOro GanaHca.



Teopuss  3NeKTPONUTMYECKOM  guccoumauunun.  ONeKTponutbl U
HeanekTponutbl. KatnoHbl, aHnoHbl. MexaHnam guccouuauum BewecTB C
pasnnyHbIMM  BMAAMU XUMUYeckonm cBasn. CTeneHb guccoumaunu.
CurnbHble n cnabble 3NeKTponuTLI.

Peakumn noHHoro obmeHa. Ycnosuda npoTekaHUa peakumini MOHHOIO
oOMmeHa, MonHble U COKPaLLEHHbIE MOHHbIE YpaBHEHUS peakunn. CBoncTBa
KNCNOT, OCHOBaHMM W COMen B CBeTe npeacTtaBrneHnn oo
ANeKTponNuUTUYeCcKon guccounaumnn. KadecTBeHHble peakumMm Ha WOHbI.
[MoHATHE O rmgponuse conemn.

Xumu4ecKkuu aKkcriepumMeHm:

O3HaKoOMJIEHME C Moaensimu KpuUcTtannmyeckmnx pPeLeToK
HeopraHM4yeckMx BeLeCTB — MeTaryioB U HemeTannos (rpadgputa u
anmasa), CIOXHbIX BelecTB (xnopuga Hatpus), uUccriegoBaHue
3aBUCMMOCTU CKOPOCTM XMMWUYECKOW peakumm OT BO3OENCTBUS PasfNYHbIX
dakTopoB, MCCneaoBaHME 3MEKTPONPOBOAHOCTM pPacTBOPOB BELLECTB,
npouecca guccoumauuMm  KUCNOT, wWwenoden wn  conen  (BO3MOXHO
ncnosib3oBaHme BNOEO mMaTtepuanos), nposegeHne OnbITOB,
NNAIOCTPUPYIOLLMX MPU3HAKM NPOTeKaHUs peakunmn WOHHOro obmeHa
(obpasoBaHne ocagka, BblaerieHue rasa, obpasoBaHuMe BOAbl), OMbITOB,
NNAIOCTPUPYIOLLMX NPUMEPLI OKUCINTENBbHO-BOCCTAHOBUTESbHbIX peakuui
(ropeHue, peakumm  pasrfoXeHus, COoeauHEHUs),  pacrno3HaBaHue
HeopraHNM4YeCkMx BELLECTB C MOMOLLbI Ka4eCTBEHHbIX peakuur Ha WMOHLI,
peLleHne aKcnepuMeHTanbHbIX 3a4au.

HemeTannbl n nx coeguHeHuns

O6wasn xapaktepucTtuka ranoreHos. OcobeHHOCTM CTPOEHNA aTOMOB,
XapakTepHble cTeneHn okucrneHnsa. CTpoeHne u u3n4eckme CBOWCTBA
NPOCTbIX BELLECTB — rasioreHoB. XMMUYECKNE CBOMUCTBA Ha NpuMepe xnopa
(B3anmopgencTeune c meTannamm, HemeTannamm, Lenovamm).
Xnoposogopod. ConsiHas KUCroTa, XMMUYECKUE CBOWCTBA, MONy4YeHue,
npumMmeHeHune. [lenctBme xropa 1 XsiopoBogOpoLa Ha OpraHn3M YenoBeka.
BaxkHeunLwne xnopuabl 1 UX HaXOXOeHWe B nNpupoae.

Obwan xapaktepuctuka anemeHToB VIA-rpynnbl. OcobeHHoCTH
CTPOEHMUS aTOMOB, XapakTepHble cTeneHn okucneHna. CTpoeHne wn
dun3nyeckne CBOMCTBA MPOCTbIX BELWECTB — Kucnopoda W Cepbl.
AnnoTponHble mogudukaumm kucropoga u cepbl. XMMUYECKNE CBOMUCTBA
cepbl. CepoBogopoa, CTpoeHue, pu3nyeckne um XMMUYECKUe CBOWUCTBA.
Okcuabl cepbl Kak NpeacTaBUTENM KACNOTHLIX okengoB. CepHada KMcnoTa,
dusmnyeckme n xmmmyeckme ceorctea (obLine Kak npeacraBuTend Knacca
KNCNOT U cneunduryeckme). XuMnyeckme peakuumm, rexawine B OCHOBE
NPOMbILLSIEHHOrO cnocoba MnonyyYeHUs CEepHOM KUCMOTbl. [lpnmMeHeHue
cepHon Kucrnotbl. COnMM CEpPHOM KUCIOTbI, KayeCTBEHHasl peakuus Ha
cynb@aT-uoH. HaxoxgeHne cepbl U €€ CcoeguvHeHMn B npupoae.
XnMnyeckoe 3arpsisHeHMe OKpyXalwen cpedbl COoeAVHEHUSIMU Cepbl



(KNUCNOTHbIE OOXAW, 3arpsi3HEeHMEe BO3ayxa W BOOOEMOB), Cnocobbl ero
npenoTBpaLLEeHus.

Obwaa xapaktepuctnka anemeHtoB VA-rpynnbl. OcobeHHOCTH
CTPOEHMSs  aTOMOB, XapakTepHble  CTeneHu  okucneHumsa.  A3oT,
pacrnpocTpaHeHue B rnpupoae, puanMyeckne u XuUMMUYeCcKne CBOUCTBA.
KpyroBopoT asota B npupoge. AMMuMak, ero omsnyeckne u xmmMmdeckue
CBOWCTBA, Nony4vyeHne u npmmeHeHne. Conn aMmoHus, nx domnsnyeckme u
XUMUYECKME CBOWCTBA, NpuMeHeHue. KayecTBeHHasi peakumMss Ha WOHbI
aMMOHUA. A30THas KMCNoTa, e€ nonydeHue, pusnyeckme n XuMmmndeckme
cBoncTBa (0bLmMe Kak npeacraBUTens Kracca KUCoT U crneunduyeckmne).
cnonb3oBaHne HUTPATOB U CONME aMMOHUS B KayeCTBe MWHeparbHbIX
yoobpeHun. Xnmunyeckoe 3arpsisHeHue OKpyXXaroLLen cpenbl
CoeAVHEeHMsMN a3oTa (KUCNOTHbIE OOXAMW, 3arpsi3HeEHME BO3ayxa, NOYBbI U
BogoémoB).  docdop, annoTponHele  Mogudmkaumm  docopa,
dmanyeckue n xummndeckme csomnctea. Okeng poccopa (V) n bocgopHas
kucnota,  m3anveckme M XMMWUYECKME  CBOWCTBA,  MOJSTydeHue.
Ncnonb3oBaHue oocdaTtoB B Ka4eCcTBEe MUHEPASibHbIX YA0OPEHUNA.

Obwaa xapaktepuctuka anemeHTtoB IVA-rpynnbl. OcobeHHoCTH
CTPOEHMS aTOMOB, XapaKTepHble CTEeneHun OokKucneHusa. Yrnepoa,
annoTponHble moandmkauum, pacnpocTpaHeHne B npupoae, usnyeckme
N xmmmyeckme ceomnctea. Agcopbums. KpyroBopoT yriepoga B npupoge.
Oxkcugbl yrnepoga, nx omsndeckne n XxMmmmyeckne cBOMCTBa, AeNCTBUE Ha
XXMBble OpraHn3mbl, NOSydeHe 1 NpUMMeHeHne. Konornyeckne npobnemsl,
cBsi3aHHble ¢ okcngom yrrepoga (1V), rmnotesa rnobanbHOro NoTenneHus
KnMMaTa, MapHUKOBbIN 3deKkT. YronbHasi Kucnota W €€ Cconu, ux
dm3nyeckne n XMMUYECKMe CBOWCTBA, MOSIydEHME W MNPUMEHEHME.
KayecTBeHHas peakuusi Ha kKapboHaT-uoHbI. Vicnonb3oBaHmne kapboHaToB B
BbITY, MEOULNHE, MPOMbILLIIEHHOCTU U CENbCKOM XO3ANCTBE.

[MepBOHa4anbHble MNOHATUA 06 OpraHMYecknmx BellecTBax Kak o
coeguHeHusx yrrnepoga (MeTaH, 3TaH, 9TWUMeH, aueTuneH, 3TaHon,
rMUUEPUH, YKCYCHast kucnota). lNpupogHble UCTOYHUKKM YyrieBogopoaoB
(yronb, NPMPOAHLIN ras, HedTb), NPOAYKTblI UX NepepaboTkn (BEH3UH), nx
poSfib B ObITY WU MPOMbLILWAEHHOCTU. [loHATME O BMONOrMYecKkn BaXKHbIX
BELLleCTBaAX: Xupax, b6enkax, yrnesogax — U UX ponn B XMU3HN YeNOBeEKa.
MaTepuanbHoe egUHCTBO OpraHNYeCKnX N HeopraHNYeCcKnx CoeanHeHUN.

KpemMHun, ero usmnmyeckne m xummMumyeckme CBOWCTBA, MNOSy4yeHne W
npumeHeHne. CoeanHeHnsa kpemHusa B npupoge. Obwme npeacrtaBneHus
o6 okcuge kpemHua (IV) u kKpemHueBon kucrnote. Cunukatbl, WX
NCNonb3oBaHMe B ObITY, B MPOMbILLIEHHOCTU. BaxHenwmne CTponTenbHbIe
MaTepuarnbl: kKepaMuka, CTEKNo, LLEeMeHT, 6eToH, xene3obeToH. NMpobnemsi
6e30nacHOro NCnosib30BaHNSA CTPOUTENBbHbBIX MaTepuarnoB B NOBCEAHEBHOM
XKU3HW.

XumMu4yeckuu akcrnepumMeHm:



n3yyeHme obpasLoB HEOPraHUYeCKUX BeLLeCTB, CBOWCTB COJSISTHOW
KNCNOTbl, NPOBEAEHNE KAYEeCTBEHHbLIX peakuunm Ha XIopua-uoHbl W
HabngeHne nNpU3HaKoB  UX  MPOTEKaHUs, OnbiTbl, OTpaxawLline
PU3nYECKNEe U XUMUYECKME CBOMCTBA ranioreHoB W WX COeaUHEHUN
(BOBMOXHO  MCNONb30BaHWE BuaeomMmaTepuanoB), O3HAKOMSIEHME C
obpasuamun xnopmaos (ranoreHnaoB), 03HaKoMIIeHME ¢ obpasuamm cepbl U
€€ coeguvHeHnaMn (BO3MOXHO UCMOSfb30BaHWE Buaeomatepuarnos),
HabnogeHne  npouecca obyrnuMBaHus  caxapa Nog  OeUCTBMEM
KOHLIEHTPMPOBAHHON CEPHOM KUCNOTbI, U3ydeHne XUMWYECKUX CBOWUCTB
pa3baBfieHHON CEPHOW KUCIOTbI, NPOBEeAEHME KadeCTBEHHOW peakumn Ha
cynbdaTt-noH N HabnaeHne npusHaka e€ NpPoTeKaHusl, 03HAKOMIIEHUE C
dom3nyeckumMmn cBoMCTBaMKn asoTta, pocgopa n nx coeguHeHun (BO3MOXHO
ncnonb3oBaHne Bugeomarepuanos), obpasyamm a3oTHbIX U POCHOPHbLIX
ynobpeHun, nonyveHue, cobnpaHme, pacnosHasaHne U n3yyeHme CBOWCTB
aMMunaka, npoBeAEHME KaYeCTBEHHbIX peakuMin Ha WMOH aMMOHUS W
docaT-uoH N U3yvyeHne MpPU3HaAKoB MX MNPOTEKaHWUs, B3auMoZencTBue
KOHUEHTPUPOBAHHOW  a30THOWM  KUCIMOTbl C  Meabto  (BO3MOXHO
NCnonb3oBaHMe BUAeoMaTepuanos), U3ydeHrne Modenen KpucTanamyecknx
peweTok anmMasa, rpadura, dynnepeHa, O3HaKOMIIEHME C MNPOLECCOM
agcopbumMm  pacTBOPEHHbLIX  BeWeCcTB  akKTUBMPOBAHHbIM  YIMEM U
YCTPOMCTBOM NpOTMBOrasa, nosnyyeHne, cobupaHue, pacno3HaBaHue U
N3y4yeHne CBOMWCTB YrNEKUCNOro rasa, NpoBeAeHne KayeCTBEHHbIX peakumm
Ha KapboHaT M CUNUKaT-UOHbl U UN3YYEeHME MPU3HAKOB UX MNpPOTEKaHWS,
O3HaKOMIIEHME C NPOAYKUMEN CUIMKATHOW MPOMbILLFIEHHOCTH, pelleHne
3KCnepuMeHTanbHbIX 3agad no Teme «BaxHenwme HemeTannbl U UX
CoeINHEHUS».

MeTannbl n nx coeguHeHus

Obwaa xapakTepucTuka XUMUYECKUX SNIEMEHTOB — MeETannoB Ha
OCHOBaHUM WX MNoOnoxeHuss B [lepnognyeckon CUCTEME XUMUYECKUX
anemenToB 1. . MeHgeneeBa n ctpoeHust atomoB. CTpoeHne MeTansos.
MeTannuyeckass CBA3b W MeTannuMyeckasa Kpuctannuieckaa pelléeTka.
ONEKTPOXMMUYECKUN  psAn  HanpskeHun metannoB. dusndeckne w
Xummyeckme ceonctea metannoB. O6wue cnocobbl NONy4YeHUs MeTarnnos.
[MOHATME O KOPPO3NM METanmoB, OCHOBHbIE CMOCOObI 3aluTbl UX OT
koppo3mn. Cnnaebl (CTanb, 4yryH, AOpPanioOMUHUMA, OpOH3a) U  UX
NpUMEHEeHME B BbITY N NPOMBbILLSIEHHOCTN.

LLlenoyHble MeTannbl: nonoxeHuve B [lepnoandeckon cucrteme
Xxumuiyecknx anemeHtoB [1. . MenoeneeBa, CTPOEHME UX aTOMOB,
HaxoxaeHne B npupoge. dusmyeckme mM XuUMmyeckme cCBouCTBa (Ha
npumepe Hatpma n kanus). OKemabl U rMOPOKCUObl HATPUS N Kanus.
[MpMeHeHe LWenoYHbIX MeTarnsI0B U NX COeaMHEHUN.

Lleno4yHo3emMenbHble MeTanmnbl MarHum W KanbUWW: MOSIOXKEHME B
[Mepnoanyeckon cucteme xmmmdeckmx anemeHtoB [1. N. MeHpeneesa,



CTPOEHNE MX aTOMOB, HaxoXaeHne B npupoge. Pusnyeckne n XMmmmnyeckmne
CBOWCTBa MarHusi U Kanbuusi. BaxHenwmne coeamHeHns kanbumsa (okcua,
rmgpokcua, conu). XXEcTkocTb BOAbl U COCOObLI €€ yCTpaHeHus.

AnoMuHun: nonoxeHuve B [lepnoonyeckon cucteme XMMUYECKUX
anemeHTOoB [I. . MeHOoeneeBa, cTpoeHne aToMa, HaxoXaeHue B rnpupoge.
dunsmnyeckmne U XxMmmnyeckne CBomcTea antoMmnHmsa. AMOTEpPHbIE CBOMCTBA
okcuaa v rmgpokcuaa antoMuUHUS.

XKenes3o: nonoxeHne B [lepnoonyeckon CUCTEME XUMUYECKUX
anemeHTOoB [. . MeHaoeneeBa, cTpoeHne aToMa, HaxoXXaeHue B rnpupoge.
dunsmnyeckme n xmMmmyeckne cBomctBa xernesa. Okcuabl, rmapokcuabl n
conu xene3sa (1) nxxenesa (lll), nx coctas, cBONCTBa N NONy4YeHUeE.

Xumu4ecKkuu 3KkcriepumMeHm:

O3HaKoMJIeHMEe ¢ obpasuamMu MeTansnoB 1 CnfaBoB, UX PU3NYecKNMm
CBOMCTBaMW, M3y4eHMe pesynbTaToB KOPpO3MM MeTansioB (BO3MOXHO
ncnonb3oBaHMe BugeomartepuanoB), 0cobeHHOCTEW B3auMMOOENCTBUA
oKcuga Kanbuus W HaTpud C  BOAOM (BO3MOXHO WUCMOMb30OBaHWe
BugeomaTtepmarnoB), uccrnegoBaHue CBOWCTB >XECTKOM BoOAbl, npouecca
ropeHus Kerneasa B Knucnopoae (BO3MOXHO Ncnosnb3oBaHue
BugeomaTtepmarnoB), NPU3HAKOB MPOTEKaAHUS KayYeCTBEHHbIX peakuun Ha
MOHbI: MarHusi, Kanbuus, anioMuHua, uuHka, xenesa (1) n xenesa (lll),
mean (Il), HabnogeHne n onucaHne nNPoLLECCOB OKpallMBaHUA MNNaMeHu
MOHaMW  HaTpud, Kanua W Kanbuust (BO3MOXHO  UCMOSfb30BaHWe
BugeomaTtepmanoB), uccrnegoBaHne amd@OTepHbIX CBOWCTB rMapokcuaa
antMUHNA U TMapoKcnaa UnHKa, pelleHne akcnepumMeHTanbHblX 3agad no
Teme «BaxHenwme metansbl U UX COeAUHEHUS.

Xumusa u okpyxarwlias cpeaa

Bewectsa v wmaTepuanbl B NOBCEOHEBHOW XW3HM 4erloBeKa.
BesonacHoe ucnonb3oBaHWE BELLECTB U XMMUYECKUX peakunn B ObITy.
[MepBas noOMoOLLb NPU XMMUYECKNX OXOrax N OTpaBreHUsX.

Xnmmyeckoe 3arpsisHEHWE  OKpyxawuwen cpefbl (NpenenbHas
aonyctumasi KoHueHTpauma BewecTtB, ganee — [10K). Ponb xumunn B
peLeHnn 3KoNorn4ecknx npodnem.

Xumudeckulu aKkcriepumMeHm:

nsyyeHne obpasuoB MaTepuanoB (CTekno, chnnasbl MeTanmos,
NoNMMepHble MaTtepuansbl).

MexnpedmemHbie cesi3u

Peanusaumsa mMexnpeoMeTHbIX CBSA3en Mnpu u3ydeHun xumum B 9
Knacce OCyLWeCTBSIETCS Yepe3 UCMOoNb3oBaHME KakK 0B MX eCTEeCTBEHHO-
Hay4HbIX MOHATUW, TaK W MNOHATUW, SBASAKOLWNXCA CUCTEMHbLIMU AN
OTAEeNbHbIX NPeAMETOB eCTECTBEHHO-HAY4YHOroO LMKNa.

Ob6Lwune ecTecTBEHHO-Hay4Hble MOHATUSA: HaydHbIn hakT, rmnoTtesa,
3aKOH, Teopus, aHanu3, CUHTe3, Knaccudukaumsa, nepnoanyHoOCTb,



HabnogeHne, 3JKCNepuMeHT, MoLenupoBaHue, W3MepeHue, Monerslb,
ABreHne, NapHUKOBbIN 3P EKT, TEXHOSIOMNSA, MaTepuansl.

®dusnka: matepud, atom, 9NEKTPOH, MPOTOH, HEWTPOH, WMOH, HYKNug,
M30TOMbI,  PagMOaKTUBHOCTb,  MOJSIEKyra,  9neKkTpuyeckurm  3apsg,
NPOBOLHWKN, MONYNPOBOAHUKN, OUISNEKTPUKKN, (POTOINEMEHT, BeLLeCTBO,
Teno, o0ObLEM, arperatHoe COCTOAHWE BellecTBa, ra3, pacTBop,
pacTBOPUMOCTb, KpuUCTannuyeckass pelleTka, cnnaebl, QuU3ndeckme
BENUYUHbI, eOUHULbI U3MEPEHNS, KOCMUYECKoe MPOCTPaHCTBO, MMaHeThI,
3Bé3abl, ConHue.

buonorna:  doTtocuHTes, AbixaHne, ©Ouocdepa, ISKocucTema,
MUHeparbHble ynobpeHus, MUKPO3NEMEHTHI, MaKpO3fEMEHTHI,
nuTaTenbHble BelwecTsa.

['eorpacus: atmocdepa, rugpocgepa, MUHeparsbl, ropHble Nopoabl,
nonesHble Uckonaemble, TOMMANBO, BOAHbIE PECYpPChl.



NMMAHUPYEMBIE PE3YJIbTATbl OCBOEHUA MNPOrPAMMBbI MO
XUMUN HA YPOBHE OCHOBHOI'O OBLLUEINO OBPA3OBAHUA

JIMMHOCTHbLIE PE3YJIbTATDI

JInyHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrpaMmbl OCHOBHOro obuuero
obpasoBaHMa OOCTUraloTCsl B Xo4e oby4yeHust XMMun B eauHCTBE y4ebHom
N BOCNUTaATENbHOW AEeATEeNbHOCTU B COOTBETCTBUMM C TPaAULMOHHBIMU
POCCUNCKUMU COLIMOKYITbTYPHBIMMU " OYXOBHO-HPaBCTBEHHbLIMU
LLEHHOCTAMMW, NPUHATBIMK B 06 EeCcTBE NpaBunaMmn U HopMmamu NoBeaeHUs
M cnocobCTBYOT npoueccam  CaMOMNo3HaHWdA, CaMopas3BUTUA U
coumanusaunmn obyyaroLmnxcs.

JIn4yHOCTHbIE pe3ynbTaTbl OTpaXKakwT [OTOBHOCTb OOy4varolmnxcs
PYKOBOACTBOBATbCA CUCTEMOMN MO3UTMBHbLIX LIEHHOCTHbIX OpPUEHTauun wu
pacluMpeHne onbiTa AeATEeNbHOCTM Ha €€ OCHOBE, B TOM YMCIe B YacTu:

1)naTprMoTUYECKOro BOCNMUTaAHUA:

LEHHOCTHOrO  OTHOWIEHUSI K  OTEYECTBEHHOMY  KYNbTYpPHOMY,
NCTOPMYECKOMY N HaY4YHOMY Hacrneauto, NOHMMaHUS 3Ha4YeHUS XMMUYECKOMN
Haykm B XW3HM COBPEMEHHOro obuectBa, CnNoOcobHOCTM BnageTb
AOCTOBEPHOM WHdOpMaunen O nepeaoBbiX AOCTUKEHUAX W OTKPbITUAX
MUPOBOM M OTEYECTBEHHOW XWUMUW, 3aMHTEPECOBAHHOCTU B HAY4HbIX
3HaHMAxX 06 ycTponcTee Mupa n obLLEeCTBa;

2)rpaxxaaHCKoro BOCNUTaHUA:

npeacTaBfieHUs1 O coumanbHbIX HOpMax 1 npaBuax MeXnMYHOCTHbIX
OTHOLUEHUN B  KOMNEKTMBE, KOMMYHUKATMBHOM KOMMNETEHTHOCTU B
oOLLeCTBEHHO rone3Hon, ydebHouccrneaoBaTeNbCKON, TBOPYECKONW W
Apyrmx Buaax OesTenbHOCTU, TOTOBHOCTUM K pasHOOBpa3HOM COBMECTHOM
AeATEeNbHOCTU MPU  BbIMOSMIHEHMN  y4eBHbIX, MNO3HaBaTENbHbLIX 3ajaud,
BbIMONMHEHUN XUMUYECKMUX IKCMEPUMEHTOB, CO3L4aHUN YYEBHLIX NMPOEKTOB,
CTPEMINEHUA K B3aMMOMOHMMAHUKD M B3auUMOMOMOLLM B MNpoLEecce 3TOwm
y4yebHOM [eATenbHOCTU, TOTOBHOCTM OUEHMBaTb CBOE MOBeAeHWE W
MNOCTYMNKN CBOUX TOBapULLLEN C NO3ULMN HPABCTBEHHbLIX N NPaBOBbIX HOPM C
YYETOM OCO3HaHUA NOCeaCTBMNA NOCTYNKOB,

3)UeHHOCTU Hay4YHOro NO3HaHUA:

MUPOBO33PEHYECKNE NPEACTaBNEHMA O BeWeCcTBE N XUMUYECKOW
peakumn, COOTBETCTBYIOLLME COBPEMEHHOMY YPOBHIO PasBUTUS HaAyKu U
COCTaBnsloWME OCHOBY ASI1 MOHMMAHUS CYLUHOCTU Hay4yHOW KapTWHbI
MuUpa, npeactaBneHnss 00 OCHOBHbIX 3aKOHOMEPHOCTAX  pas3BUTUSA
npupoabl, B3aNMOCBA3SIX YernoBeka C NpUPOAHON Cpeaon, O POnNu XuMmumn B
NO3HAHNKN 3TNUX 3aKOHOMEPHOCTEMN;

No3HaBaTENbHblE MOTUBbLI, HarnpaBfEHHblE Ha MOfly4YEHNE HOBbIX
3HAaHUN NO XMMUKN, Heobxogumble OnNa OObACHEeHMs HabngaemMblix
npoueccoB W  sBNEHUW, nNo3HaBaTeNbHOW, WHGAOPMALMOHHON 1
YNTaATENbCKOM KYNbTYpbl, B TOM YMCIl€ HAaBblKOB CaMOCTOSATENbHON paboThl



C y4yebHbIMM TekcTaMu, CApaBOYHOW NUTepaTypou, OOCTYMHbIMU
TEXHUYECKNMU cpeacTBaMn MHPOPMALMOHHBIX TEXHONOINN;

NHTEpeC K 0Oy4eHNO N NO3HAHUIO, NMBO3HATENBHOCTb, TOTOBHOCTbL U
CNocobHOCTb K camoobpasoBaHWMio, MPOEKTHOW U UCCrenoBaTenbCKON
AesaTenbHOCTN, K OCO3HaHHOMY BbIGOpPY HanpaBneHHOCTU U  YPOBHS
obyyeHuns B AanbHenLEM;

4)cpopMupoBaHUA KynbTypbl 340POBbS:

OCO3HaHME LIEHHOCTWN XWU3HW, OTBETCTBEHHOINO OTHOLUEHUS K CBOEMY
300pOBblD, YCTAHOBKM Ha 340poBbin  0bBpas  XU3HW, OCO3HaHue
nocneacTBUMA N HENPUATUE BPeOHbIX NpuBblYeK (YynoTpebneHna ankorosns,
HapPKOTUKOB, KypeHus), HeobxoanuMocTH cobnogeHuns npasun
B6esonacHOCTM Npu obpalleHnn C XUMUYECKMMU BellecTBamu B ObITy u
pearibHOM XXN3HW;

5)TpyaoBoro BocnutaHus:

NHTEepEeC K NpakTUYeCKOMY U3ydeHuto npodeccuit n Tpyga pasnmyHoro
poda, yBaXeHue K Tpyay v pesynbTatam TpygoBOW OEATENIbHOCTU, B TOM
yucrne Ha OCHOBE TMPUMEHEHUA MNPeAMETHbIX 3HaHUA MO  XUMUW,
OCO3HaHHbIN  BbIOOP  MHOMBUAOYANbBHOW  TPAEKTopuW  MPOOOSMKEHUS
obpasoBaHMa C Y4ETOM JIMYHOCTHbIX MHTEPECOB M CMNOCOBHOCTN K XUMUN,
0OLLECTBEHHbIX NHTEPECOB n noTpebHocTEN, yCneLHom
npodeccmoHanbHONn OeATEeNbHOCTU U PasBUTUS HEOBXOAUMbIX YMEHUN,
rOTOBHOCTb aanTUpoBaTbCH B NPOJECCNOHaNbHON cpeae;

6)akonorn4yeckoro BOCNUTaHUA:

aKonormnyecku uernecoobpasHoe OTHOLWEHME K NPUPOAE KaK UCTOYHUKY
XM3HM Ha 3emrne, OCHOBE €€ CyLWeCTBOBaHMS, MOHUMaHWE LIEHHOCTU
340poBoro U 6esonacHoro obpasa XWU3HW, OTBETCTBEHHOE OTHOLLUEHWE K
cob6CTBEHHOMY (PU3NYECKOMY UM TMCUXUYECKOMY 3[0pPOBb, OCO3HaHWE
LeHHOCTM cobniogeHuss npasun 6esonacHoOro nosedeHus npu pabdote C
BELLleCTBaMM, a Takke B CUTyauudax, YrpoXarwwimx 300pOBbl0 U XKU3HU
nogen;

CNOCOBHOCTN NPUMEHSATL 3HaHUA, NoflydaeMble NpU U3y4eHUU XUMUW,
AnNga pelweHns 3agay, CBsA3aHHbIX C OKpyXKaloLlen NpupogHon cpenoun, ons
MOBbILLEHNS YPOBHA 3KONOrMYECKOW KynbTypbl, OCO3HaHUSA rnobanbHoro
XapakTepa 3KONormdeckmx npobnem m nyten uMx pelleHusi NocpeacTBOM
METOO0B XUMUN, SKONIOTMYECKOrO MbILLSIEHNA, YMEHUS PYKOBOLCTBOBATLCA
MM B NO3HaBaTENIbHOW, KOMMYHUKATUBHOM U COLManbHOM NpaKTUKe.

METAMNMPEOMETHbBIE PE3YJIbTATDI

B coctaBe MeTanpegMeTHbIX pe3ynbTaToB BblAENAKT 3Ha4YMMble NS
OpMMPOBAHUA MUPOBO33PEHUS ObLLEHAYyYHbIEe MOHATUS (3aKOH, Teopus,
NpUHUMN, rmnoTesa, oakt, cucTtema, Nnpouecc, SKCNepuMeHT u Opyroe.),
KOTOpPblE UCMONb3YITCA B €CTECTBEHHO-HAay4HbIX Y4eBHbIX npegmeTax u
NO3BOMSAKOT Ha OCHOBE 3HaHUM U3 3TUX npeagMeToB dOpPMUPOBATb
npeacTaBfieHMe O LEeNIOCTHOM Hay4yHOW KapTUHE Mupa, U YHUBEepCasnbHble



y4yebHble gencTBus (No3HaBaTemNbHbIE, KOMMYHUKATUBHbIE, PETYNATUBHbLIE),
KOTopble obecneynBaroT OPMMPOBAHME TOTOBHOCTU K CAMOCTOSATESTbHOMY
NNaHMPOBAHUIO N OCYLLECTBIEHUIO y4eOHON OeATeSTbHOCTMW.

No3HaBaTenbHbIE YHUBEpCaribHble Y4eOHble AeUCTBUA

Ba3oBble normyeckme AenNcTBUA:

YMEHUST MCMOoNb3oBaTb MNPUMEMbI  JNTIOTMYECKOTO  MbIWEHUS  Mpu
OCBOEHWNWN 3HAHWIN: pacKpbIBaTb CMbICIT XMMUYECKUX MOHATUIM (BblAENATb UX
XapaKTepHble MNpu3Haku, YycCTaHaBnMBaTb B3aMMOCBA3b C OPYruMu
NOHATUAMMN), NCNOSNb30BaTb NOHATUS ANSA 06BACHEHUS OTAENbHbIX (hakToB
N 4aBneHun, BblbUpaTb OCHOBaHWA W KpuTepum Onda  Knaccudukauyumm
XUMUYECKMX BELLECTB U XMMUYECKNX peaKkunn, ycTaHaBnmBaTb MPUYNHHO-
CNeacTBEHHblIE CBA3WM MeXay Oob6bekTaMu MU3yyYyeHUd, CTPOUTb flormyeckune
paccyXneHus (MHOYKTUBHble, OefyKTMBHble, MO aHanoruu), aenatb
BbIBOAb! U 3aKNIOYEHUS;

yMeHMEe NPUMEHATb B Mpouecce No3HaHWs MOHATUA (NpeaMeTHble U
MeTanpegMeTHbIE), CUMBOSNYECKMNE (3HAKOBbIE) MOAENN, UCNOSb3yeEMble B
XnumMnn, npeobpasoBbiBaTh LUMPOKO MPUMEHSEMblE B XUMWUN MOLENbHbIE
npeacTaBneHnss — XMMUYECKUn 3HaK (CMMBOM 3feMeHTa), XMMuyeckad
dopMmyna M ypaBHEHME XMMUYECKOW peakuum — npu peweHun y4vyebHo-
No3HaBaTelNbHbIX 3afdad, C Y4ETOM ITUX MOAENbHbIX NpeacTaBneHumn
BbIABSIATL W XapakTepu3oBaTb CYLIECTBEHHble MNPU3HaKu n3yvyaemMblx
OOBbEKTOB — XUMUYECKMX BELLECTB U XMMUYECKUX peakunin, BbIABNATb
obLme 3aKOHOMEPHOCTU, MPUYNHHO-CNEACTBEHHbIE CBA3WN U NPOTMBOPEYNS
B U3y4aeMblx npoueccax N aBreHusx.

Ba3oBble nccrnegoBaTtenbCcKkue AeNCTBUSA:

YMEHMEe UCnonb30oBaTb [MOCTaBfIEHHbIe BOMPOCLI B  KadecTsBe
MHCTPYMEHTA MNO3HaHUS, a TaKKe B KayecTBe OCHOBbI ANns hOpMUPOBaAHUS
rMNoTEe3bl MO NPOBEpPKE MPaBUNbHOCTU BbiCKa3biBaEMbIX CY>XOAEHUN,

npuobpeTeHMe onbiTa MO  MfaHMPOBAHUID, OpraHuMsauum W
NPOBELEHNIO YHEHNYECKNX IKCMEPUMEHTOB, YMEHNE HabngaTb 3a XO40M
npoLecca, CaMOCTOATESTbHO NPOrHo3MpoBaTb ero pesynbTar,
dopmynupoBatb 0606WEHNA N BbIBOAbI MO pe3yrbTatamM NpoBEeAEHHOro
onbITa, UCCneaoBaHns, COCTaBNATb OTYET O NpodenaHHon paboTe.

PaboTta ¢ uHhopmauyuen:

ymeHne  Bbibupats, aHanusupoBaTb W WHTEepnpeTupoBaTb
NHOPMaLNIO pasnnYHbIX BUOOB 1 OOPM NpeacTaBreHus, nosydyaemyto 13
pasHbIX WCTOYHWUKOB (Hay4yHO-MonyrndpHas nuirtepatypa XUMWYECKOro
coepxaHusi, cnpaBovHble nocobusi, pecypcbl VHTepHeTa), KpUTU4eCcKu
oLeHnBaTb NPOTUBOPEUNBYIO N HEAOCTOBEPHYIO MH(POpMaLMIO;

yMeHNe MpPUMEHSATb pasnnyHble MeTodbl W 3arnpocbl MpU MNOUCKE U
oTbope WHGOpPMaLMM U COOTBETCTBYIOLMX AaHHbIX, HEOBXOAUMbIX Ans
BbIMOMHEHNSA Yy4eOHbIX M MO3HaBaTemNbHbIX 3aday onpefenéHHoro Tvna,
npnobpeTeHme onbiTa B 006MacTM  UCNOMb30BaHUS  WUH(OPMALMOHHO-



KOMMYHUKATUBHbIX  TEXHOMOrMW, OBflageHne KynbTypoOu  aKTUBHOIO
MCMNOMb30BaHNA  PasfnMYHbiX  MOUCKOBbLIX CUCTEM, CaMOCTOSTESbHO
BblOMpaTb onTumarnbHyo (opmy npeacrasneHnss  MHopmauum U
NNNICTPUPOBATH pellaemMble 3apgaum HECIOXHbIMM cxemamum,
avarpammamu, apyrumu oopmamm rpadomkn U nx KombuHaumamu;

YMEHME MCnonb3oBaTb M aHanuampoBaTb B npouecce y4yebHOn W
ncecnenoBaTenbCKOM JEeATEernbHOCTHU MHOpPMAaLMIO o) BIMTUAHUN
NPOMBILLIIEHHOCTN, CENbCKOro XO3AWCTBaA WM TpaHCnopTa Ha COCTOsIHUE
OKpYyXXaroLLen NpMpoaHON cpenbl.

KoMMyHMKaTUBHbIE YHUBEpCanbHble y4eOHble AeUCTBUSA:

YMeHNA 3ajaBaTtb BOMPOCHI (B xo4e auanora u (Mnu) guckyccun) no
cywecTtBsy obcyxgaemonm TeMbl, QOPMynMpoBaTb CBOU MNPenfIoXeHUs
OTHOCUTENBbHO BbIMOSTHEHUS NPEASIOKEHHOM 3a4a4u;

YMEHNA npeacTtaBnATb MNOMyyYeHHble pe3yrnbTaTbl MO3HaBaTeNIbHOW
AeATeNbHOCTN B YCTHbIX M MUCbMEHHbIX TEKCTax; AenaTb NpeseHTauuto
pe3ynbTaToB BbINOSIHEHUS XMMUYECKOro akcnepumeHTta (nabopaTtopHoro
onbiTa, NnabopatopHon paboTbl NO UCCNEeLOBaHMIO CBOWCTB BELLECTB,
y4yebHoro npoekra);

ymMeHna y4ebHoro coTpygHudectsa CO CBEPCTHMKaMM B COBMECTHOW
no3HaBaTeNbHOM W UCCNEeAOoBaTENbCKON AEATENIbHOCTU MNpU  pPeLleHumn
BO3HMKaKOLWMX NpobneM Ha OCHOBE Y4yé€Ta obWwMx WHTEpecoB U
cornacosaHmsa nosvumn (obcyxaeHusi, ObMeH MHEHUsIMK, «MO3roBble
LUTYPMbI», KOOPAUHALNSA COBMECTHbIX OENCTBUIN, onpeaeneHne Kputepmen
MO OLeHKe Ka4yecTBa BbIMOMIHEHHOW paboThl U Apyrue).

PerynatuBHble yHUBepcarnbHble y4eOHble AeUCTBUA:

YMEHMEe CaMOCTOATENbHO  onpedendrb uUenu  OesTenbHOCTH,
nNnaHMpoBaTb, OCYLWECTBMATb, KOHTPONMpoBaTb W MNpU HeobxoanMmMocTu
KOppPEeKTMpoBaThb CBOK AEATENbHOCTb, BbiOMpaTb Hanbonee apdekTnBHbLIE
cnocobbl peweHnsa yd4ebHbIX U no3HaBaTemnbHbIX 3a4ay, CaMOCTOATENbHO
COCTaBIIATb UM KOPPEKTUPOBATb MPeasIoXeHHbIN anroputM JENCTBUIN NMPU
BbIMONHEHNN 3a4aHUA C YYETOM MONYYEHUS HOBbLIX 3HAHMIN 006 N3yYaeMblX
o0bekTax — BelecTBax W peakuusix, OLeHMBaTb COOTBETCTBUE
NoslydeHHOro pesynbTata 3asiBIEHHOW LUenu, YMEeHWe WCnonb3oBaTb W
aHanuM3anpoBaTb KOHTEKCTbI, NpeanaraemMbole B YCNOBUN 3adaHNN.

NMPEOMETHDIE PE3YJIbTATbI

B coctaBe npegMeTHbIX pe3ynbTaToOB MO OCBOEHWUIO 06s3aTenbHOro
cogepxaHus, YCTAHOBMIEHHONO  JaHHOM  doeeparibHOW paboyen
NpOrpamMMoNn, BbIAENSAKT: OCBOEHHbIE OBy4alLWMMUCA HaydHble 3HaHUS,
yMeHUs U cnocobbl AenCTBUI, cneumdmnyeckne ons npeamMmeTHon obnacTu
«XmMnay», Buabl OEATENbHOCTM MO MOSIYYEHUKD HOBOrO 3HaHUS, ero
MHTepnpeTaumn, NnpeobpasoBaHUIO N MPUMEHEHUIO B Pa3NNYHbIX YY4E€OHbIX
N HOBbIX CUTYyaLUsIX.



K KoHUy 0by4yeHus1 B 8 Knacce npegMeTHble pe3ynbTaTbl Ha 6a3oBOM
YPOBHE OOSMKHbI OTpaxaTb COPMUPOBAHHOCTb Yy 06yYaloWmMXCs YMEHUN:

pacKkpblBaTb CMbICIT OCHOBHbIX XUMMWYECKUX MNOHATUW: aToMm,
MOJSIEKyna, XUMMUYECKUA ISIEMEHT, MNPOCTOE BELLECTBO, CIIOXHOE
BELWeCTBO, CMeCb (0gHOpOAHAas M HeoOQHOPOAHasl), BaneHTHOCTb,
OTHOCUTENbHAsi aTOMHadA W MOJSIEKynsipHas Macca, KONnuM4ecTBO
BelWecTBa, MOfb, MOSIIPpHasi Macca, MaccoBasd Aonst XMMUYECKOro
afieMeHTa B COEeOWHEHWUW, MOSISIPHbIA OOBEM, OKCUA, KMCNOTa,
OCHOBaHWe, COofb, 3NIEKTPOOTPULATENBHOCTb, CTENEHb OKUCNEHMUS,
XUMUYecKasi  peakuud, Knaccudukauus — peakumn:  peakuum
COeINHEHUS], peakuumn pasfnoXeHusl, peakunmn 3aMmeLleHnst, peakumm
obmeHa, 3K30- U IHOOTEPMUYECKME peaKkumun, TennoBon addekT
peakumn, QOpO aTtomMa, OJIEKTPOHHbIN CroM aTtoma, aTOMHasd
opbutanb, paguyc artoma, XuMMU4eckad CBSA3b, MNOSMFpHas WU
HenonsipHas KoBasrieHTHasi CBA3b, WOHHasi CBSA3b, WOH, KaTMOH,
aHMOH, pacTBoOp, MaccoBasi [Jonsa BewecTtsa (NpoueHTHas
KOHUEHTpaumsi) B pacTBope;

UNNICTPUPOBAaTb B3aMMOCBSA3b OCHOBHbLIX XMMUYECKUX MOHATUIA U
NPUMEHATL OTU MOHATMA NPU  ONMMCaHUM BELWECTB U UX
npespaLleHni;

MCMNOSIb30BaTb XMMUYECKYHO CUMBOJSIUKY 415 COCTaBfieHus popmyn
BeLWEeCTB U YpaBHEHUN XMMUYECKUX peakLni;

onpedendatb BaneHTHOCTb aTOMOB 3fIEMEHTOB B GUHapHbIX
COeVHEHUSX, CTeneHb OKUCNEHUA 3fieMeHTOB B OGUHapPHbIX
COeINHEHUNSAX, TMPUHAANEXHOCTb BewecTB K onpegenéHHomy
Knaccy coeguvHeHun no doopmynam, BUO XUMUYECKON CBA3U
(koBaneHTHast 1 MOHHasA) B HEOPraHNYECKUX COEONHEHUSIX;
packpbiBaTb cmbicn [lepunogunyeckoro 3akoHa [. V. MeHpeneesa:
AEMOHCTpUpoBaTb MOHUMaHME Mepuoanyeckon  3aBMCUMOCTU
CBOMNCTB  XMMWYECKUX 3INIEMEHTOB OT WX [ONOXeHna B
[Mepnognyeckon cucteme, 3aKOHOB COXPaHEHUSI MacCbl BELLECTB,
NOCTOSIHCTBaA COCTaBa, aTOMHO-MOJIEKYNSAPHOro Y4YeHusi, 3aKoHa
ABoraapo;

onucblBaTb U XxapakTepusoBaTb TabnuyHyto dopmy lNeprnognyeckon
CUCTEMbI XMMWYECKUX JNEMEHTOB: pasnnyaTb MOHATUA «rfaBHasd
nogrpynna (A-rpynna)» u «noboyHaa noarpynna (b-rpynna)y,
Manble n 6onblune nepuoabl, COOTHOCUTbL 0BO3HAYEHUS, KOTOpPbIE
nmetoTca B Tabnuue «llepuoguyeckas cuctema XUMUYECKUX
anemeHToB [1. 1. MeHgeneeBa» C YMCNOBLIMU XapaKTepPUCTUKaMU
CTPOEHUS aTOMOB XMMWYECKMX 3NIEMEHTOB (COCTaB M 3apsag s4pa,
obLlee YMCno ANEKTPOHOB U pacnpeneneHne nx no dneKTPOHHbIM
Crosim);



KnaccuuumpoBatb  XMMUYECKMEe 3JieMeHTbl, HeopraHudeckue
BELLleCcTBa, XUMWUYECKMe peakuum (Mo  4Yucny U cocTaBy
y4acTBYIOLMX B peaKkunmn BeLLecTB, Mo TensioBoMy apdekxTy);
XapaktepusoBaTb (onucbiBaTb) oOOLWME XUMWYECKME CBOMWCTBa
BELLLECTB pasfiMyHbIX Knaccos, noaTBepXaas onncaHue npumepamm
MOSIEKYNAPHbLIX  YPaBHEHUMA  COOTBETCTBYIOLMX  XUMUYECKUX
peakumi;

NporHo3mpoBaTb CBOWCTBA BeWEeCTB B 3aBUCMMOCTU OT WUX
Ka4eCTBEHHOro cocTaBa, BO3MOXHOCTU MPOTEKAHUA XUMUYECKUX
npeBpaLeHnin B pasfinyHbIX YCIOBUAX;

BbIYMUCIIATb OTHOCUTESNbLHYIO MOMEKYNSAPHYIO U MOSMSAPHYHO Macchl
BELLLECTB, MacCCOBYIO [0S0 XMMWYECKOro arnieMeHTa no dopmyre
COeMHEHUs, MacCOBYIO JOM0 BelwecTsa B pacTBope, NpoBOAUTb
pacy€Tbl MO YPaBHEHUIO XMMUYECKON peakunu;

NPUMEHSATbL OCHOBHbIE Onepaunn MbICIIUTENBHON OeATEeNbHOCTU —
aHanu3 ” CuHTEe3, CcpaBHeHue, obobuieHne, cuctemaTmsaumio,
Knaccudukaumio, BbISIBiEHNE MPUYNHHO-CNEACTBEHHbIX CBA3EN —
ANs M3y4eHUs CBOMCTB BeWeCcTB U XUMWYECKUX peakuuw,
€CTEeCTBEHHO-Hay4yHble  MeTodbl MNOo3HaHMa —  HabnwgeHue,
N3MepeHne, MOAENMPOBaHME, IKCMEPUMEHT  (pearnibHbin U
MbICITEHHbIN);

cnegoBaTb MNpaBunamM  Mofb30BaHUS  XUMWYECKOW MNocyaon W
nabopatopHbIM 060pyaOBaHNEM, a TakKe npaBunamMm obpalleHuns ¢
BelLleCTBaMM B COOTBETCTBMU C WMHCTPYKUMAMU MO BbINOSIHEHUIO
nabopaTopHbIX XMMUYECKUX OMbITOB MO MNOSYyYEHUO U COBMpPaHUIO
razoobpasHbIX BellecTB (Bogopoda U Knucrnopoaa), NpurotToBeHuto
pacTBOpPOB C ONpeneriEHHOM MaccoBOM AO0Sfien pPacTBOPEHHOrO
BeLLlecTBa, NfaHUpoBaTb U NPOBOAUTb XUMUYECKNE IKCMEPUMEHTDI
MO pacrno3HaBaHMIO PACTBOPOB LLENOYEN M KUCIIOT C MOMOLLbIO
NHOMKaATOPOB (Nakmyc, doeHondTanenH, METUITOPaHX 1 gpyrue).

K koHUy 00y4yeHus B 9 Knacce npegMeTHble pe3ynbTaTbl HAa 6a3oBOM
YPOBHE OOMXKHbl OTpaxaTb COOPMUPOBAHHOCTbL Y 0Oy4atoLLIMXCS YMEHWIA:

packpbiBaTb CMbICIT OCHOBHbIX XMMWYECKMUX MOHATUA: XUMWUYECKUN
9NIEMEHT, aToM, MOfeKyna, WOH, KaTMOH, aHWOH, npPOoCToe
BELLLECTBO, CNOXHOEe BELECTBO, BanNeHTHOCTb,
9MIeKTPOOTPULIATENBHOCTb, CTEMEHb  OKUCIIEHUS, XUMMUYEeCcKas
peakuunsi, Xxummuyeckasi cBA3b, TennoBon apdeKT peakunu, MoIib,
MONSAPHbLIA  OOBLEM, pacTBOp, INEKTPONUTbI, HEINEKTPONNTHI,
aneKkTponuTMyeckas guccoumauusi, peakuuMm MOHHOro obMmeHa,
KaTanusartop, XUMmn4yeckoe paBHOBecHe, obpaTumble n
HeobpaTumble peakuum, OKUCITUTENbHO-BOCCTAHOBUTESbHbIE
peakuuu, OKUCNUTEND, BOCCTAHOBUTEIb, OKuCneHne n
BOCCTaHOBIIEHME, annoTponus, amOTEPHOCTb, XMMUYECcKasi CBS3b



(koBaneHTHass, WOHHadA, MeTannuyeckasl), KpucTannudeckas
peleTka, KOppo3us MeTansnoB, ChnriaBbl, CKOPOCTb XUMWUYECKOM
peakuuu, npegensHo gonyctumas koHueHTpauus MNAK sewecTtBa;
UNNICTPUPOBATb B3aMMOCBA3b OCHOBHbBIX XMMMUYECKMUX MOHATUA U
NPUMEHATL 9TU MOHATMA nNPU  ONMUCaHUM BELWECTB U UX
npespaLleHunn;

MCNOSb30BaTb XMMMUYECKYI0 CUMBOJSIMKY AN COCTaBreHna opMyn
BELLECTB U YPaBHEHNN XUMUYECKUX peaKkuun;

onpenensitTb BaneHTHOCTb W CTENeHb OKUCNEHUS XUMUYECKUX
9/IEMEHTOB B COEAMHEHNAX Pa3fIMYHOro cocTasa, NPUHaLNEeXHOCTb
BELLECTB K OonpederiéHHOMY Knaccy coeuHeHun no copmyrnam,
BU, XMMUYECKON CBA3WN (KOBarieHTHasl, NOHHas, MeTannuyeckasa) B
HeopraHN4YeCcKkUx COeaUHEHUsX, 3apsg WoHa No  XUMWUYECKOW
dopmyne, xapaktep cpefbl B BOOHbIX pacTBOpax HeopraHU4Yeckmnx
COEOQVHEHUN, TUM  KPUCTANSIMY4ECKOM PELUETKN  KOHKPETHOro
BELLECTBA;

packpbiBaTb cMmbicn [Nepunogunyeckoro 3akoHa [1. M. Menaoeneesa u
AEMOHCTPUpOBAaThb €ro NOHUMaHMe: onncbiBaTb U XapakTepusoBaTb
TabnuyHyto  dopmy [leprnognyeckon  CUCTEMbI  XMMUYECKNX
9NIEMEHTOB: pasnuyaTb MNOHATUS «rnaBHaa nogrpynna (A-rpynna)»
n «nobovHasa nogrpynna (b-rpynna)», Mmansle n 6onblune nepuoasbl,
COOTHOCUTb ODO3Ha4YeHUsi, KOTOpble MMEKTCA B NEepuoguyecKkon
Tabnuue, C YUCNOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKMX INIEMEHTOB (CocTaB W 3apsa sgpa, obuee 4ucrno
9NIEKTPOHOB W pacnpefeneHne ux no 3EKTPOHHbIM CII0SM),
00bACHATL 0OLiMe 3aKOHOMEPHOCTM B WU3MEHEHMW CBOWCTB
95IEMEHTOB M UX COEOMHEHUN B npegenax marnbiX nepuogos u
rnaBHbIX NOArPYMN C YY4ETOM CTPOEHUS NX aTOMOB;
KnaccudpuuupoBaTb XMMUYECKUE 3SfIEMEHTbl, HeopraHuyeckue
BELLLECTBA, XUMWYECKMEe peakuum (MO0 4Yucny W cocTaBy
y4yacTBYHOLWMX B peakumn BeLLecTB, MO TenroBoMy addekTy, no
N3MEHEHUIO CTEMEHEN OKUCIIEHUS XMMUYECKUX SNIEMEHTOB);
XxapaktepusoBaTb (onucbiBatb) obwme w©n  cheundunyeckme
XUMUYEeCcKMe CBOMCTBA  MNPOCTbIX W CHOXHbIX  BELLECTB,
noaTBepxnaa onucaHne rnpuMepamm MOMEKYNAPHbIX UM MOHHbIX
ypaBHEHUN COOTBETCTBYHOLLNX XUMNYECKNX peaKkLuni;

COCTaBIATb YPaBHEHUS SNEKTPONIMTUYECKON AnCcoumaLmMn KACHOT,
Lenoyen M cosien, NosiHble U COKpaLWEHHbIE YpaBHEHUS peakuui
MOHHOrO OOMeHa, YypaBHEHUS peakuuin, noATBepXKAatoLnX
CylWleCTBOBaHME TEHeTMYEeCKOM CBA3NM MexXay BelecTBamu
pasfnnyHbIX KNaccos;



packpblBaTb CYLLHOCTb OKUCIUTENbHO-BOCCTAHOBUTESbHbIX
peakunn nNocpeacTtBOM COCTaBfEHUS ANIEKTPOHHOro 6anaHca aTux
peakuui;

NPOrHo3MpoBaTb CBOWMCTBA BELIECTB B 3aBMCMMOCTU OT UX
CTPOEHUS, BO3BMOXHOCTU MPOTEKAHUS XUMUYECKNX NpeBpaLLEHNN B
pasfnnyHbIX YCNOBUSAX;

BbIYNCNATb OTHOCUTENBHYIO MOJSIEKYNSAPHYIO N MOJSISIPHYO Macchl
BELWECTB, MaCcCOBYI [OOSII0 XMMWUYECKOro anieMeHTa no dopmyne
COeINHEHUNSI, MacCOBYIO OO0 BelecTBa B pacTtBope, NpoBOAUTb
pacy€Tbl MO YpPaBHEHUIO XMMUYECKON peakunu;

cobnogate npasBuna  nofib3oBaHUSA  XMMWYECKOW MNocyson U
nabopatopHbIM 0bOpyAoBaHMEM, a Takke npasuna obpalieHnsa ¢
BelllecTBaMuM B COOTBETCTBUU C WMHCTPYKUMAMMU MO BbINOSIHEHUIO
nabopaTopHbIX XMMUYECKUX OMbITOB MO MOMYy4YEeHUO U cobupaHuto
razoobpasHbliX BELECTB (aMMmuaKka 1 yrinekucnoro rasa);

NpoBOAUTL peakuun, MOATBEPXKAAKLIME KadeCTBEHHbI COCTaB
pasnnyHbiX BeLeCcTB: pacno3HaBaTb OMbITHbIM MNYyTEM Xnopua-,
bpomua-, wmogmg-, kapboHaT-, doocdart-, cunukart-, cynbdart-,
rMMOPOKCUA-NOHbI, KATUOHBI aMMOHUS Y MOHbI U3YYEHHbIX MEeTasnnos,
NPUCYTCTBYHOLLME B BOAHbBIX pacTBOpax HeEOpPraHN4eCknx BeLEeCTB;
NPUMEHATb OCHOBHblE Onepauun MbICNUTENTbHON OeATEeNbHOCTU —
aHanu3 ” CuHTE3, CcpaBHeHue, obobuieHne, cuctemaTmsaumio,
BbIABSIEHNE MPUYMHHO-CNEACTBEHHbIX CBA3EN — AN U3YyYeHUs
CBOWCTB BELLUECTB N XMMUYECKMX peaKkunn, eCTeCTBEHHO-Hay4Hble
MeToAbl Mo3HaHWA — HabnwaeHwe, naMmepeHne, MoaennpoBaHue,
9KCNEePUMEHT (pearibHbI N MbICITEHHbIN).



TEMATUYECKOE NMNIAHUPOBAHUE

8 KITACC
Konu4yecTBo 4yacoB
Ne HaumeHoBaHue pasgenoB K - ANeKTpOoHHbIe (undpoBbie)
n/n M TeM NporpamMmbil Bcero OHTpOnbHbIE pakTuieckune obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
Pazpgen 1.lMNepBoHavYanbHble XUMUYECKNE NOHATUSA
Xnmmna — BaxkHasi obnactb
11 €CTEeCTBO3HaHus U 5 5 Bubnnoteka LOK
' npakTU4eCcKon https://m.edso0.ru/7f41837c
0esaTenbHOCTN YerioBeka
10 BeluecTtBa n xummnyeckune 15 1 Bubnuoteka LJOK
) peakummn https://m.edso0.ru/7f41837¢c
WToro no pasgeny 20

Pazpgen 2.BaxHeunwme npeagcraBuTenn HeopraH

n4yeCKux BeLlecTB

Boaayx. Kucnopog.

Bubnuoteka LJOK

2.1 MNoHaTMe 06 okcupaax 6 https://m.edsoo.ru/7f41837¢c
50 Bopopoa. lNoHsatne o 8 1 Bubnmnoteka LUOK
) Kncnotax n consax https://m.edso00.ru/7f41837¢
53 Boga. Pacteopebl. [NMoHATHE 5 1 1 Bubnuoteka LLOK
) 06 ocHoBaHMAX https://m.edso0.ru/7f41837¢c
OcCHOBHbI€ Knacchl
Bubnmnoteka LUOK
24 HeoPraHquvCKMX 11 1 1 https://m.edso00.ru/7f41837¢
coeaVHeHn
WTtoro no pasgeny 30

Paspgen 3.MNepnoanyecknmn 3aKoH u
aToMoB. XMuMmnyeckan cBfasb. OKNUCNIUTENbHO-BOCCTAHOBUTENbHbIE peakuumn

lNMepuoanyeckaa cucrtema xummyeckux anemeHToB 1. U.

MeHnpeneeBa. CTpoeHue

3.1

Mepuognyecknin 3akoH n
MNepuogunyeckasa cncrtema
XUMUYECKMX anemeHToB /.
. MengeneeBa. CTpoeHune
aroma

Bubnmnoteka LUOK
https://m.edsoo.ru/7{41837¢c




Xnmmnyeckasi CBs3b.

39 OxkucnurensHo- 8 Bubnuoteka LLOK

) BOCCTAHOBUTENbHbIE https://m.edsoo0.ru/7f{41837¢c
peakuum

Wtoro no pasgen 15 Bubnuoteka LIOK
paspeny https://m.edsoo0.ru/7f{41837¢c

PesepBHoe Bpems 3 Bubnnoteka LIOK
P P https://m.eds00.ru/7f41837¢

OBLUEE KOJIMYECTBO YHACOB 68

Mo NPOrPAMME




9 KINNACC

KonuyecTBO YacoB

ONEeKTPOHHbIe

Ne HavmeHoBaHue pa3aenoB n TemM KoHTponbHble  Mpaktuueckue (uncppoBble)
n/n nporpamMmbl Bcero obpa3oBaTesibHble
paboTbl paboTbl pecypcbl
Pasnen 1.BelwiecTBO 1 XuMmmnyeckme peakumm
11 [MoBTOpeHue n yrnybneHne sHaHum 5 1 Bubnnoteka LUOK
OCHOBHbIX pa3fenos Kypca 8 knacca https://m.edso0.ru/7f41a636
10 OcHoBHble 3aKOHOMEPHOCTH 4 Bubnuoteka LJOK
XUMUYECKUX peakunm https://m.edsoo.ru/7f{41a636
13 dnekTponuTuyeckas guccoumaums. 8 1 1 Bubnnoteka LUOK
XnmMmnyeckme peakunmn B pactBopax https://m.edsoo.ru/7f41a636
Wtoro no pasgeny 17
Pasnen 2.HemeTannbl n X coeauHEHUs
5 1 Obwas xapakTepucTnka XmmMm4eCcKmnx 4 1 Bubnnoteka LUOK
anemeHToB VIIA-rpynnbl. [anorexsl https://m.edso0.ru/7f41a636
Obuwas xapakrepuctuka XMMUHECKNX EuGnvoTeka LIOK
22 222&"5:;33!'”“’3’””"" Cepanee 6 https://m.edsolc;l.'ru/7f41a636
O6Lwaga xapakTepucTnka XMMmM4eCcKmnx EuGnvoTeka LIOK
2.3 3”MeXM§:eTg§H\éﬁ‘;lfy””b" A30T, chocepop / 1 https://m.edsolc;l.'ru/7f41a636
O6Lwaga xapakTep1ucTnka XMMmM4eCcKmnx EubnvoTeka LIOK
2.4 zg:l'\‘n’ﬁ:;";J;’é&fﬁ’;ﬂ;klﬁ”epoﬂ v 8 1 2 https://m.edsolo-!‘ru/7f41 2636
WTtoro no pasgeny 25
Pa3gen 3.MeTannbl U nx coeamHeHus
o Bubnuoteka LLOK
3.1 OBuume ceOACTBA METanNos 4 https://m.edsolo-!‘ru/7f41a636
39 BaxxHenwme meTtannbl n nx 16 1 5 Bubnuoteka LLOK

coeagunHeHud

https://m.edsoo.ru/7f41a636




WTtoro no pasgeny

20

Pasgen 4.Xumusa n okpyxaruwjas cpega

BewectBa n MaTtepumarbl B XKU3HU

bubnuoteka LJOK

4.1 yernoBeka 3 https://m.edsoo.ru/7f41a636
WToro no pasgeny 3
bubnuoteka LJOK
PesepBHoe Bpems 3 https://m.edso00.ru/7f41a636
OBLEE KOJIMYECTBO YACOB INoO 68

NMPOrPAMME







NMOYPOYHOE NNAHUPOBAHUE

8 KITACC
KonunyectBo yacoB ONEeKTPOHHbIe
Ne Hata uncpoBble
n/n Tema ypoka Bcero KouTtponkhble | Mpaktuseckue M3yyeHus @ obpasoBaTesibHble
paboTbl paboTbl

pecypchbi

Mpeamet xummnn. Ponb xummm
B XXWU3HU YenoBeka. Tena u
BellecTBa

Bubnuoteka LJOK
https://m.edsoo.ru/ff0d210c

lMoHATME 0 MeTo4ax NO3HAHUS

Bubnuoteka LJOK

2 B XMW 1 https://m.edsoo.ru/ff0d227e
MpakTnyeckasn pabota Ne 1
«lMpasuna paboTbl B EuGnvoTeka LIOK

3 ggsg&a;:v‘l’:'g J':a”é’:;a“:'gpwm 1 https://m.edsolj ru/ff0d23dc
obopyanoBaHneM»

4 YucTble BelwecTsa U CMeCH. 1 Bubnnoteka LUOK
Cnocobbl pasgeneHns cMecemn https://m.edsoo.ru/ff0d26ca
MpakTnyeckasa paborta Ne 2

5 «PasgeneHue cmecen (Ha ) 1 Bubnuoteka LLOK
npumMepe OYNUCTKM NoBapEHHOM https://m.edsoo.ru/ff0d28c8
conun)»

BubnuoTteka LJOK

6 ATOMBI 1 MOneKy b 1 https://m.edsolo-!‘ru/fdeZaGC

XMUyeckme anemeHTbl. 3HaKu
BubnuoTteka LJOK

/ z(a(que“:nBeoHTz)BXMMqucmx 1 https://m.edsolo-!‘ru/fdeZbeS

8 [MpocTble 1 CrnoXxHble 1 Bubnuoteka LLOK
BellecTBa https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOneKynsapHoe 1 Bubnuoteka LLOK

yyeHue

https://m.edsoo.ru/ff0d2d50




3aKkoH NOCTOsAHCTBA CocTaBa
BewecTB. XumMmmnyeckasi

Bubnmnoteka LUOK

10 gﬁﬂ‘gﬁnﬁh 5 ::I ee EJMHXOCTID https://m.edsoo.ru/ff0d2eae
3M1EMEHTOB
OTHOCUTENbHas aToOMHas

bubnuoteka LJOK

" mﬁgiyg;:ﬁ;:ﬁ:;g:” https://m.eds00.ru/ff0d323c

12 MaccoBas gons XMmMn4eckoro Bubnuoteka LJOK
aNnemMeHTa B coegnHeHun https://m.edsoo.ru/ff0d350c

13 KonuyectBo BewecTtBa. Monb. Bubnuoteka LJOK
MonspHas macca https://m.edso0.ru/ff0d5230
dunsnyeckne n xmmmndeckune

Bubnuoteka LJOK

14 :ZJ;ES::' Xumuneckas https://m.edsoo.ru/ff0d37fa

MpusHakn n ycnosus
Bubnuoteka LJOK

15 gzgz;a;m XAMAHECKNX https://m.edsoo.ru/ff0d3a16

3aKoH CoOXpaHeHns Macchbl
Bubnuoteka LJOK

16 sgielg:” ;(”""”“ec"”e https:/m.edso0.ru/ff0d3b88
BbluncneHns konnyecTsa,

17 Macchbl BellecTsa no Bubnuoteka LLOK
ypaBHEHUAM XUMUYECKNX https://m.edsoo.ru/ff0d5708
peakuunm
Knaccudmkaums XuMmn4eckmx

18 peakumi (CoeguHeHus, Bubnuoteka LLOK
pasfioxXeHus, 3aMeLLeHuns, https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JIoMOHOCOB — Yy4€HbLIN-
19 aHuuknoneguct. O6obLeHne Bubnimorexa LIOK

M cuctemaTmsaumns 3HaHum

https://m.edsoo.ru/ff0d40c4




KoHTponbHas pabota Ne1 no

Bubnuoteka LLOK

20 Teme «Betecrea u https://m.edsoo.ru/ff0d4290
XMMWYECKME peaKkLmm»
Bosgyx — cmech rasos.

1 Cocrtas Bo3gyxa. Kucnopog — Bubnnoteka LUOK
3NeMeHT 1 NPOCTOoe BELLECTBO. https://m.edsoo.ru/ff0d448e
O30H
dunsnyeckne n xmmmndeckune

50 CBOWCTBa Kncrnopoga (peakuyuu Bubnuoteka LJOK
OKUCINEHUS, ropeHune). https://m.edsoo.ru/ff0d4614
MoHaTMe 06 okcnaax
Cnocobbl nonyyeHns

53 Knucnopoga B nabopatopun u Bubnuoteka LJOK
MPOMBILLSTIEHHOCTH. https://m.edsoo.ru/ff0d497a
lNMpumeHeHne kucnopoga
Tennosoun agpdekT
XUMUYECKOW peakuunm, NoHATHE EuGnvoTeka LIOK

24 | O TepMOXVIMMYECKOM https://m.edsolc;l.'ru/fde4790
ypaBHEHUU, 3K30- 1
3HOOTEPMUYECKMX peakLnaxX
Tonnueo (HedTb, yronb n

o5 MeTaH). 3arps3HeHne Bo3ayxa, Bubnuoteka LLOK
cnocoObl ero https://m.edsoo.ru/ff0d4c4a
npegoTBpaLleHnst
MpakTnyeckasa paborta Ne 3 no

26 Teme «[llony4veHne n Bubnuoteka LLOK
cobupaHue kucnopoaa, https://m.edsoo.ru/ff0d4ae2
N3y4YeHne ero CBOUCTB»
Bogopoa — anemeHT u

Bubnnoteka LIOK

27 | MPpOCTOe BELLEeCTBO. https://m.edsolo-!‘ru/ff0d4dd0
HaxoxgeHwe B npupoae

o8 dunsnyeckne n xmmmnyeckune Bubnuoteka LLOK

CBOWCTBa Bogopoaa.

https://m.edsoo.ru/ff0d4dd0




MpumeHeHne Bogopoaa

Bubnnoteka LUOK

29 MoksTue o knenotax 1 consix https:/m.eds00.ru/f0d50d2

30 Cnocobbl nonyyeHus Bubnnoteka LUOK
Bogopoaa B nnabopartopuu https://m.edsoo.ru/ff0d4dd0
MpakTnyeckasn padota Ne 4 no

31 Teme «[lony4veHne n Bubnnoteka LUOK
cobupaHue Bogopoaa, https://m.edsoo.ru/ff0d4f42
N3y4YeHne ero CBOMNCTB»

30 MonsipHbIn 06 bEM ra3os. Bubnnoteka LUOK
3akoH ABoragpo https://m.edsoo.ru/ff0d542e
BbluncneHnsa o6bEma,

33 KONMyecTBa BeLlecTBa rasa no Bubnuoteka LJOK
€ro N3BeCTHOMY KOJNIM4YecTBY https://m.edsoo.ru/ff0d55a0
BeLLecTBa UM o6bEMy
BbluncneHnsa o6EMOB rason

34 Nno ypaBHEHUIO peakuumn Ha Bubnnoteka LUOK
OCHOBE 3aKOHa 0O BbEMHBbIX https://m.edsoo.ru/ff0d5708
OTHOLLUEHWU ra3oB

35 dusnyeckne n xmmmnyeckune Bubnuoteka LLOK
CBOWCTBa BOAbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHUI. [MoHATHE Bubnuoteka LLOK
00 nHgukaTopax https://m.edsoo.ru/ff0d59e2
Bopga kak pactBopuTesb.
HacbllweHHble 1

Bubnunorteka LIOK

37 HEHACBILLIEHHbIE PaCTBOPEI. https://m.edsolo-!‘ru/ff0d5b40
MaccoBasa gons BeljecTsa B
pactBope
MpakTtnyeckasa paborta Ne 5 no
Teme «[lpurotoBneHmne

38 paCTBOpr C onpeaeniéHHoN Bubnuoreka LIOK

MacCcoBOW gonen
pPaCTBOPEHHOIO BELLECTBA»

https://m.edsoo.ru/ff0d5eba




KoHTponbHas pabota Ne2 no

Bubnuoteka LLOK

39 Teme «Kucnopoa. Bogopoga. https://m.edsoo.ru/ff0d6342

Boga»
Okecnppbl: cocTas,
Bubnnoteka LUOK

40| wnaccugukauns, https://m.edsolc;l.'ru/fde664e
HOMeHKnaTypa
[MonyyeHne n xsummnyeckmne

41 CBOMCTBA KNCMOTHbIX, Bubnnoteka LUOK
OCHOBHbIX 1 aM(POTEPHbIX https://m.edsoo.ru/ff0d664e
OoKCMaoB
OcHoBaHus: cocTas

’ Bubnnoteka LUOK

42 KnaccuduKauus, https://m.edsolo_!lru/ff0d670a
HOMeEHKnaTypa

43 [MonyyeHue n xummnyeckne Bubnuoteka LIOK
CBOWCTBA OCHOBaHUM https://m.edsoo.ru/ff0d67ca
KucnoTbl: cocTtas

’ Bubnuoteka LLOK

44 Knaccuemkauns, https://m.edsolc;l.lru/fdefeeZ
HOMeHKnaTypa

45 [MonyyeHne n xsummnyeckmne Bubnuoteka LLOK
CBOWCTBA KMCNOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue):

46 HOMeHKnaTypa, cnocobbl Bubnuoteka LLOK
nony4yeHus, Xmmm4eckmne https://m.edso0.ru/00ad9474
CBOMCTBA
MpakTnyeckasa paborta Ne 6.

PelueHune akcnepMMeHTanbHbIX
Bubnuoteka LLOK

47 | 3apadno Teme «OcHoBHbIe https://m.edsolo-!‘ru/OOad9b7c
Knaccbl HEOpraHU4eCcKnx
CcoegnHEeHNn»

"eHeTM4ecKasa CBSA3b MeX
48 Knaccamu HeOpFaHVI‘-IeCKI/IXy Bubnuoreka LIOK

coegVHEeHNn

https://m.edsoo.ru/00ad9a50




Obo0LweHne n

Bubnnoteka LUOK

49 cuctemaTmaaumus 3HaHun https://m.edso0.ru/00ad9cb2
KoHTponbHaga pabota Ne3 no
50 TeMep"OCHOBHpre Knaccbl Bubnuoteka LIOK
. https://m.edso0.ru/00ad9e1a
HeopraHM4YeCcKnx cCoeanHeHun
[MepBble NOMNbITKA
51 Knaccugukaumm XMMmn4eckmnx Bubnnoteka LUOK
anemeHToB. [ToHATHne 0 https://m.edso0.ru/00ad9ffa
rpynnax CXOAHbIX NIEMEHTOB
Meprognyecknin 3aKoH n
52 lMepuogunyeckasa cucrtema Bubnuoteka LJOK
XumMmunyeckux anemenTtos . U. https://m.edsoo.ru/00ada52c
MenpoeneeBa
Bubnuoteka LJOK
53 Mepuonel, rpynnel, noarpyns https://m.edsoo.ru/00ada52c
54 CtpoeHue atomoB. CocTtaB Bubnnoteka LUIOK
aToOMHbIX aaep. M3oTon.l https://m.edsoo.ru/00ada342
CTpo€eHune aneKkTpoHHbIX
55 obono4vyek aToMOB 3/1IEMEHTOB Bubnnoteka LUOK
Mepuogunyeckon cuctems L. https://m.edsoo.ru/00ada6bc
. MeHpeneeBa
XapaKTepuctmka XmMn4eckoro
56 3IEMEHTA MO €ro NosioKeHUo Bubnuoteka LLOK
B lNepuogunyeckon cucteme [. https://m.edsoo.ru/00ada824
. MeHpeneeBa
3Ha4eHwne lNepunogmyeckoro
57 3aKoHa Ans pasBUTUS HaAYKK U Bubnuoteka LLOK
npaktukn. [1. 1. Mengenees — https://m.edsoo.ru/00ada96e
YYE€HbIW, Nefaror n rpaxgaHuH
PesepBHbIn ypok. O600LieHne
58 N cuctematmnsaumsi 3HaHum / Bubnuoteka LLOK

Bcepoccuinckas npoBepoyHas
paboTa

https://m.edsoo.ru/00adb33c




KoHTponbHas pabota Ne4 no
Teme «CTpoeHune aToma.

Bubnmnoteka LUOK

59 | Xumuueckas cessby, / 1 https://m.eds00.ru/00adb486
Bcepoccuiickas npoBepodHas
paboTa
ArnekTpooTpuLaTenbHOCTb Eubnvoreka LIOK
60 aToMoB XMMUHECKIX 1 https://m.edsolcgl.'ru/OOadaabS
3NIEMEHTOB
Bubnuoteka LJOK
61 VioHHasi xummeckast cessk 1 https://m.edso0.ru/00adac34
62 KoBaneHTHasa nonsapHas 1 Bubnuoteka LJOK
XuMm4yeckasa cBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHasa HenondapHas 1 Bubnuoteka LJOK
Xumm4yeckasa cBA3b https://m.edsoo.ru/00adaab8
Bubnuoteka LJOK
64 CreneHb okncneHus 1 https://m.edsoo.ru/00adae28
65 OkncnutenbHo- 1 Bubnnoteka LIOK
BOCCTAHOBUTESbHbIE peakunmn https://m.edsoo.ru/00adb076
Oxkucnurenn n
BOCCTaHOBUTENMN.
Bubnnoteka LUIOK
66 | Konrponbhas pabora NeS 1 https://m.edso|5|fru/00adb076
«ToroBasa KOHTponbHas
paboTa 3a Kypc 8-ro knacca».
PesepBHbIn ypok. O600LLeHne
67 N cuctemaTmsaumsi 3HaHum no 1 Bubnuoteka LLOK
Teme «CTpoeHue atoma. https://m.edsoo.ru/00ad9cb2
Xnmmnyeckasi CBA3b»
68 PesepBHbIn ypok. O600LLeHne 1 Bubnuoteka LLOK

u cuctemaTmsaumns 3HaHum

https://m.edsoo.ru/ff0d61c6

OBLLEE KONMMYECTBO YACOB NO
NPOIrPAMME

68




9 KINNACC

KonuyecTBO YacoB

ONEeKTPOHHbIe

Ne Tema Vboka K n Hata uncpoBble
n/n yp Bcero OHTPOTELHEIE paktutieckune M3yyeHuUs @ obpasoBaTesibHble
paboTbl paboTbl pecypcbl
Meprognyecknin 3aKoH.

1 lMepunogmnyeckas cuctema 1 Bubnnoteka LUOK
Xnummyeckumx anemeHTtos [. U. https://m.edsoo.ru/00adb59e
MeHpeneeBa
3aKOHOMEpPHOCTU B

5 M3MEHEHNN CBOUCTB 1 Bubnuoteka LJOK
XUMWUYECKUX SNIEMEHTOB https://m.eds00.ru/00adb6b6
nepBbIX TPEX NEpMoaoB

3 Eg;giﬁf::;;‘: AV 1 Bubnuoteka LJOK

https://m.edsoo.ru/00adb7e2
HeopraHM4Yecknx BELLLECTB
Buabl xumumyeckon cBasun u

Bubnnoteka LUOK

4 TUrbl KpreTannueckirx 1 https://m.edsolc;!lru/OOadbac6
peLeéTok
KoHTponbHaga paboTta Ne1 no
Teme «lNoBTOpEeHue un

5 yrnybneHne 3HaHum 1 1
OCHOBHbIX pa3aernoB Kypca 8
Knacca»

Knaccudumkaumnsa XuMmnyeckmnx
6 peaku,mgjno [Zl)-la3J'IVI'-IHbIM 1 Bubnuoreka LIOK
https://m.edsoo.ru/00adbcb0
npu3Hakam
lMoHATME 0 ckopocTH

- XUMUYECKOM peakLuu. 1 Bubnuoteka LLOK
[MOHATME O rOMOreHHbIX U https://m.edsoo.ru/00adbe9a
reTeporeHHbIX peakumnsax

8 [MOHATME O XNMMYECKOM 1 Bubnnoteka LUOK




paBHOBECUN. (DaKTOpr,
BINnAKOLLIME Ha CKOPOCTb
XUMUYECKOM peakunn n
NMoNIoXeHne XmMmn4ecKoro

https://m.edsoo.ru/00adc28c

anccoumaums. Xmmuyeckue
peakuuu B pacTBopax»

paBHOBECUSI
OkucnutenbHo-
bubnuoteka LJOK
9 BOCCTAHOBUTEIBHbIC https://m.edsoo.ru/00adcade
peakuum
Teopusi aNeKTPONIUTUIECKOM
Bubnuoteka LJOK
10 avccouunaunn. CunbHble U https://m.edso0o.ru/00adcd68
cnabble 3NeKTPonnTbI
. Bubnuoteka LJOK
11 VIoHHBIE ypaBHEHMs peakLit https://m.edsoo.ru/00add448
XUMUyeckme cBonUCTBa
KMCNOT 1 OCHOBaHUW B CBETE
. Bubnuoteka LJOK
12 npeAcTaBnenni 06~ https://m.edso0.ru/00add5d8
3NEKTPONNTUYECKON
anccoumauunm
XUMUYECKME CBOUCTBA COSeEn
13 B CBETE npeacrtasneHnin ob Bubnuoteka LLOK
3NEKTPONNTUYECKON https://m.edsoo.ru/00add8b2
anccoumaumnm
y Bubnuoteka LLOK
14 MNowsTue o ruaponmse conen https:/m.edso0.ru/00add9d4
15 O60o6wweHne n Bubnuoteka LLOK
cucTtemMaTmaaLnunsa 3HaHum https://m.edso0.ru/00addd12
01,
16 SFEZSS:ESK% pabora Ne 1 Bubnnoteka LUOK
https://m.edsoo.ru/00addbfa
3KCNEepPMMEHTarbHbIX 3aga4»
KoHTponbHaga paboTta Ne2 no
17 Teme «IAnekTponuTnyeckas Bubnuoteka LJOK

https://m.edsoo.ru/00addec0




OO6Lwas xapakTepucTuka

Bubnmnoteka LUOK

18 raroreHos. Xvmmeckme https://m.edsoo.ru/00addfe2
CBOWCTBa Ha npumepe xrnopa
Xnoposogopoa. ConsiHas

19 KMcnoTa, XMMnyeckme bubnuoteka LJOK
CBOWCTBA, NosiyyeHue, https://m.edsoo.ru/00ade104
npuMeHeHne
MpakTnyeckasn padota Ne 2

20 no Teme «lonyyeHve Bubnnoteka LLOK
CONSIHOW KUCMOTbI, U3yyeHune https://m.edso0.ru/00ade348
€€ CBOWCTB»
BbluncneHnsa no ypaBHeHUSIM

1 XUMUYECKUX peaKkLnm, ecnm Bubnnoteka LUOK
OOWMH U3 peareHToB faH B https://m.edso0.ru/00ade488
n30bITKe

0 Obuwas xapakTepuctuka Bubnnoteka LUOK
anemeHToB VIA-rpynnbl https://m.edsoo.ru/00ade64a
AnnoTtponHble Mmogudukaumnm

53 cepbl. HaxoxgeHne cepbl 1 Bubnnoteka LUOK
eé coeguHeHNN B npupoae. https://m.edsoo.ru/00ade64a
XnmMmnyeckme CBOMUCTBa cepbl
CepoBopopoa, CTpoeHue, EubnvoTeka LIOK

24 cbm,” HecKne  xumnteckine https://m.edsolc;!lru/OOadeSOZ
CBOWCTBA
Oxkengpl cepbl. CepHast

o5 Kncnorta, pusndeckme u Bubnuoteka LLOK
XMMUNYECKMEe CBOMCTBA, https://m.edsoo.ru/00adea28
NnpPUMeEHeHne
XnmMmnyeckume peakumm,
nexawue B OCHOBE

26 NpOMbILLNEHHOro crnocoba Bubnuoreka LIOK

NosTly4YeHNsA CEPHOM KUCIOThI.
XnmMn4yeckoe 3arpsisHeHne

https://m.edsoo.ru/00adec8a




oKpyXatoLen cpeabl
COeANHEHNSMN Cepbl

BbluncneHne maccoBoi Aonu

Bbubnuoteka LJOK

27 BbIX04a NpoAyKTa peakuuu https://m.edsoo.ru/00adec8a
Obuwas xapakTepuctuka
anemeHToB VA-rpynnbl. A30T, EuGnvoTeka LIOK

28 pacnpocTpaHeHiie B https://m.edsolcgl.'ru/OOadeeaG
npupoae, usnyeckune un
XMMUYEeCcKMe CBONCTBA
AMMHMak, ero puanyeckme u

9 Bubnnoteka LUOK

29 XNMUHECKIE CBOWICTBA, https://m.edsoljru/OOadfOO4
nosiy4eHne n npUuMeHeHune
MpakTnyeckasn padota Ne 3

30 no teme «llony4yeHue Bubnnoteka LUOK
amMmMuaka, nsyvyeHume ero https://m.edsoo.ru/00adf180
CBONCTBY»
A30THas KucnoTa, eé

’ Bubnnoteka LUOK

31 (pusnieckne v xumuieckie https://m.edsolc;l.'ru/OOadfsoa
CBOMCTBa
Mcnonb3oBaHne HUTPaATOB U
cosien aMMOHUA B KayecTBe

32 MUHEepanbHbIX yA0bpeHu. Bubnuoteka LLOK
Xnmnyeckoe 3arpsisHeHue https://m.edsoo.ru/00adf518
OoKpy>atoLlen cpeapl
coeanHeHNsMn asoTta
docdop. Okeng docgopa

33 (V) n dbochopHas kucnoTa, Bubnuoteka LLOK
domsnyeckme n xmmmyeckne https://m.edsoo.ru/00adf68a
CBOWCTBA, NosfyyeHne
Mcnonb3oBaHue pocaTos B

34 Ka4yecTBe MUHeEparbHbIX Bubnuoteka LLOK

ynobpeHun. 3arpsasHeHne
npupoaHon cpeabl

https://m.edsoo.ru/00adfc20




doctatamm

Yrnepoga, pacnpocTpaHeHne

Bubnnoteka LUOK

35 B NPUPOAE, h13ndeckme u https://m.edso0.ru/00adfd9c
XUMUYECKME CBONCTBA
Okcuabl yrnepoaa, ux
N3NYECKME N XNMUYECKME
36 ?iaof/'lcma. Qkonornyeckmne 5M6r_M0TeKa LIOK
https://m.edsoo.ru/00adfebe
npobnemsl, CBA3aHHbIE C
okcugom yrnepogaa (1V)
; Bubnuoteka LJOK
37 YTOnbHas KMCroTa 1 €€ conm https:/m.eds00.ru/00ae006¢
MpakTnyeckasa paborta Ne 4
no teme "lMony4yeHue EuGnvoTeka LIOK
38 yrnekueroro rasa. https://m.edsoljru/Oan027e
KauecTBeHHas peakums Ha
KapboHaT-noH"
lMepBOHaYanbHbIe NOHATUS
Bubnnoteka LUIOK
39 06 opraHu-eckux BeLIecTsax https://m.edsolc;!lru/Oan054e
KaK 0 coeanHeHusX yrnepoga
o Bubnnoteka LUIOK
40 KpemHui1 1 ero coeanHeHus https://m.edso0.ru/00ae080a
MpakTnyeckasa paborta Ne 5.
PeweHne
41 3KCnepuMeHTarnbHbIX 3a4a4 Bubnuoteka LLOK
no teme «BaxHenwune https://m.edsoo.ru/00ae0bf2
HemMmeTannbl U nx
COeaUHEHNSA»
KoHTponbHaga paboTta Ne3 no
49 Teme «BaxHenwne Bubnuoteka LLOK
HemeTansbl U nx https://m.edsoo.ru/00ae0e18
COEeaVHEHNSA»
43 OO6Lwaa xapakTepucTunka Bubnuoteka LLOK

XUMUYECKUX 3JIEMEHTOB —

https://m.edsoo.ru/00ae103e




mMeTannoB. MeTtannu4yeckas
CBSA3b M MeTannmM4yeckas
Kpuctannuyeckasi peLuéTka.
du3nyeckmne cBoOnCTBAa
MeTansnoB

Xnumumyeckme cBomcTBa
MeTannos.

Bbubnuoteka LJOK

44 ONEKTPOXNMUNYECKNI pag https://m.edso0.ru/00ae1156
HanNps>KeHUN MeTannos
O6wme cnocobbl nony4yeHns
meTannos. Cnnasbl.

45 BbluncneHns no ypaBHeHUsM Bubnuoteka LIOK
XMMUYECKUX peaKkLunn, ecnm https://m.edsoo.ru/00ae1156
OAVH U3 peareHTOB COOEPXUT
npumecu

46 lMoHATME O KoppOo3un Bubnnoteka LUIOK
MeTansos https://m.edsoo.ru/00ae1278

Bubnuoteka LJOK

47 Lenounbie meTanol https:/m.eds00.ru/00ae14b2

48 Oxkenabl U rmapokenabl Bubnuoteka LLOK
HaTpua n Kanusa https://m.edsoo.ru/00ae14b2
LLI.enquosemeanble EubnvoTeka LIOK

49 MeTanmiel - kanbum https://m.edsolc;!lru/Oan15e8
MarHum

50 BaxxHenwme coeamnHeHns Bubnuoteka LLOK
Kanbumnsi https://m.edso0.ru/00ae15e8

51 ObobLweHne n )
cucrtemaTusaums 3HaHum

52 YKécTkocTb BOAbI M CNOCOObI Bubnuoteka LLOK
€€ ycTpaHeHus https://m.edsoo.ru/00ae1886
MpakTuyeckas pabota Ne 6

53 ng Teme ")KéCTEOCTb BOAbI U Bubnimorexa LIOK

MeToAbl €€ ycTpaHeHus"

https://m.edsoo.ru/00ae1ae8




Bubnuoteka LLOK

54 ATIOMUHUI https://m.edsoo.ru/00ae1c64
55 AmMdoTepHble CBOUCTBaA Bubnnoteka LUOK
oKcupga v rmgpokcuga https://m.edsoo.ru/00ae1c64
bubnuoteka LJOK
56 Keneso https:/m.eds00.ru/00ae1d86
57 Okcuabl, rmapokcnabl U conu Bubnuoteka LJOK
xenesa (1) nxenesa (lll) https://m.edsoo.ru/00ae35e6
58 Ob6obLweHne n )
cuctemaTmaauus 3HaHUn
MpakTnyeckasa paborta Ne 7.
PeweHue
Bubnunoteka LIOK
59 3KcnepmmeHTanva bIx 3aaad https://m.edsolo_!lru/OanSdeS
no teme «BaxHenwune
MeTanmnbl U X COeaNHEHNSA»
BbluncneHnsa no ypaBHeHUsM
XUMUYECKMX peakL i, ecnm
OAWH M3 peareHToB AJaH B Eubnvorexa LIOK
60 M3BLITKE UK COABPXKNT https://m.edsolc;!lru/Oan1750
npumecu. BelumcrneHus
MaccoBOW OOSN BbIxoda
npoayKra peakuum
61 Ob6obLweHne n )
cuctemaTmaauus 3HaHUN
KoHTponbHaga paboTta Ne4 no
62 Teme «BaxHenwmne metannsl
N NX COeJNHEHNNA»
BewiectBa n matepuansl B Eubnvoreka LIOK
63 MOBCEAHEBHON XM3HW https://m.edsolo-!‘ru/Oan3f50
yenoBeka
64 Xnmuyeckoe 3arpsisHeHune Bubnuoteka LLOK

OKpy>KaroLlen cpeapl

https://m.edsoo.ru/00ae4270




Ponb xumuu B peweHnn

Bubnnoteka LUOK

65 3KOJIOrMyeckmx npobnem 1 https://m.edso0.ru/00ae4270
PesepBHbIN YPOK.
O606LuieHne n

66 cucTtemaTmnsaumsi 3HaHum. 1 Bubnnoteka LUOK
KoHTponbHaga pabota Ne5 https://m.edso0.ru/00ae0d0a
«MToroBas KOHTpoOsibHas
paboTta»

v | ey 1 susruorera LOK

o https://m.edsoo.ru/00adb33c

cuctemaTusaumsi 3HaHum
Pe3epBHbIN YPOK.

68 O6o6pu1,eHmeva1) 1 Bubnuoteka LJOK

cuctemaTtmsaumnsi 3HaHUN

https://m.edsoo.ru/00ad9cb2

OBLEE KONMYECTBO YACOB 0O

NPOIrPAMME
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NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA

OCHOBHOU

OBPA30BATEJIbHON NPOMPAMMbI

8 KITACC

Koo
npoBepsieMoro
pe3ynbTaTa

NMpoBepsieMble NnpeaMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM o6pa3oBaTeNlbHOM NpPOorpaMmMbl OCHOBHOIO
o6uwero obpasoBaHus

1

Mo Teme: «I'IepBOHaqaanble XUMUNYHECKNE MOHATUA»

1.1

PacKpbIBaTb CMbICIT OCHOBHbIX XMMUYECKUX MOHATUIA: aToMm,
MOSieKyna, XUMWYECKMA 3NEMEHT, MpocToe BeLLlecTBo,
CNOXHOE BeLLEeCcTBO, CMeCb (0AHOPOAHAas U HeoaHopoaHas),
BaNeHTHOCTb, OTHOCUTENbHasi aToMHasi M MOINeKynsipHas
mMacca, KONMYEeCTBO BellecTBa, MOfb, MONsipHas Macca,
mMaccoBass [0Mns XMMUYECKOro 3nemMeHTa B COoeauHeHuM,
MONSAPHbLIN 0O0BLEM, XMMMYEecKas peakuus, Knaccudukaums
peakuuin: peakuunm COoeauHEHUs, peakuun pasnoxeHus,
peakuMm  3amelleHusi, peakumm oOMeHa, 9K30- M
SHOOTEpMMYECKME peakuun, TennoBon addeKkT peakuuu,
pacTBop, MaccoBasi Oons  BeuwectBa  (MpoueHTHas
KOHLIEHTpaLMsl) B pacTBope

1.2

WUNACTPMPOBaTh  B3aUMOCBSA3b  OCHOBHbIX  XMMUYECKUX
NOHATUN U NPUMEHSATL 3TN MOHATUS NPU ONUCaHUN BELLECTB U
NX NpeBpaLleHnmn

1.3

MCMOMb30BaTb XUMUYECKYID CUMBOSIMKY A5 COCTaBIeHUS
dopmMys1 BELLECTB N YPaBHEHUN XUMNYECKUX peakuum

1.4

packpbiBaTb CMbICIT 3aKOHOB COXPaHEHMsi MacCbl BELLECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOMEKYSIIPHOMO  yYeHUs,
3akoHa Asoragpo

1.5

onpenenAatTb BaleHTHOCTb aTOMOB 3JIEMEHTOB B 6VIHaprIX
COoeNHEHUAX

1.6

KnaccuduumMpoBaTb XMMUYECKME peakuun (no  yucny wu
COCTaBY Y4acCTBYKOLMX B peakuun BeLLecTB, MO TEMNoBOMY

ahpekTy)

1.7

BbIYMCIIATb OTHOCUTENbHYKD MOJEKYISIPHYIO U MOJSIPHYHO
Macchbl BELLECTB

1.8

BbIYUCIATL MAacCCOBYI [JOSIK0 XMMWYECKOro afieMeHTa no
dopmyrie coeguHeHus,

1.9

BbIMUNCIIATb MACCOBYHIO OIS0 BELLEeCTBa B pacTBope

1.10

MPUMEHATb E€CTECTBEHHOHAy4Hble MeTOoAbl MO3HaHuA —
HabniogeHve, wn3MepeHve, MOAENUpPOBaHWE, JKCMEePUMEHT
(peanbHbIN U MbICHIEHHbIN)

Mo Teme: «BaxHenwme npencraBUTENN HEOPraHNUYECKUX
BeweCcTB»

2.1

packpbiBaTb CMbIC/T OCHOBHbIX XMMWUYECKNX NOHATUN: OKCWUA,
KMCIioTa, OCHOBaHue, COoJlb




2.2

onpefenaTb NPUHAANEXHOCTb BELEeCTB K onpeaenéHHomy
Knaccy coefiMHeHun no opmynam

2.3

KJ'IaCCI/I(*)I/I unpoBaTb HeopraHnM4eckme BellecrtBa

2.4

XapaKkrepuni3oBaTtb (OI'IMCbIBaTb) obLme xmummn4yeckne CBOMCTBA
BeweCTB pa3s/indHbliX KrnaccoB, noarBepXxXgasd OorfncaHmne
npuMmepamMm MONEKYIAPHbIX ypaBHeHVIVI COOTBETCTBYHOLLUNX
XUMNYECKNX peaKLl,VII7I

2.5

NPOrHo3npoBaThb CBOWCTBa BeLECTB B 3aBUMCUMOCTU OT UX
Ka4eCTBEHHOIo COCTaBa, BO3MOXXHOCTU npoTeKkaHnsd
XUMUNYECKNX npeBpaLu,eHMﬁ B Pa3i/inyHbIX YCIOBUAX

2.6

cnefosaTtb npasuiam Mofb30BaHUA XUMUYECKOW NOCYyOon w
nabopatopHbiM  obopygoBaHveM, a Takke npasunam
obpalleHus ¢ BewecTBaMm B COOTBETCTBMU C UHCTPYKLMSIMN
MO BbINOMAHEHNIO NABOPATOPHLIX XUMUYECKUX OMbITOB MO
nony4yeHnto n cobmpaHmnio rasoobpasHblx BelecTB (Bogopoaa
N Kucnopopa), NPUroTOBMIEHUIO PACTBOPOB C onpeaenéHHOn
MacCOBOW [Onen pacTBOPEHHOro BewecTBa, NNnaHMpoBaTb U
NPOBOOUTbL XMMWYECKME IKCMEPUMEHTbLI MO pPacno3HaBaHUKO
pacTBOPOB LLENOYEN M KUCAOT C MNOMOLLbH WMHOMKATOPOB
(nakmyc, doeHondTanevH, MeTunopaHx u gapyrue)

2.7

npoBOONTb paC‘-IéTbI Nno ypaBHEHUKO XUMNYECKOM peakunmn

lNo Teme: «[lepuognyeckmin 3akoH u Neprnoagnyeckas cmctema
xummyecknx anemeHtoB [. W. MeHpeneesa. CtpoeHue
aToOMOB. Xumunyeckasa CBSI3b. OkucnmtenbHo-
BOCCTAHOBUTENbHLIE peakunum»

3.1

packpbiBaTb CMbIC/T OCHOBHbIX XMMWYECKUX MOHATUI: A4p0
aTtomMa, O9neKTPOHHbIN CroM aToma, aTtomMHasa opbutans,
paguyc aToma, XMMmnyeckas CBA3b, MONsSIPHas M HenonsipHas
KOBaneHTHasi CBs3b, 9NEKTPOOTpPMUATENBHOCTb, MOHHAas
CBs13b, MOH, KATMOH, aHNOH, CTENEHb OKNCMEHNS

3.2

KJ'IaCCVIq)VILI,VIpOBaTb XUMNYEeCKNe 3rnemMeHThl

3.3

onucblBaTb W XapaktepusoBaTb  TabnuuHyo  dopmy
lMepunoaunyeckomn CUCTEMBI XUMUYECKNX 3JIEMEHTOB:
pasnuyaTb MNOHATUA «rnaBHas noarpynna (Arpynna)» u
«noboyHaa nogrpynna (brpynna)», «manbie» n «6onblmne»
nepvoabl

3.4

packpbiBaTb  cMmbicn  [lepnogmndeckoro  3akoHa  A.W.
MeHpeneeBa: AeMOHCTPMpOBaTb NOHMMaHME NePUoaNYECKON
3aBUCUMOCTM CBOWCTB XMMMUYECKUX INIEMEHTOB OT MUX
nonoxeHusa B lNepunognyeckon cucteme

3.5

COOTHOCUTb 0003Ha4YeHns, KOoTopble MMelTCcs B Tabnuue
«lMepnognyeckasa cucrtema xumudecknx anemeHtos [.U.
MengeneeBa» C YUCMOBLIMU XapakKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMWYECKMX 3NEeMEHTOB (coctaB W 3apsa aapa,
obuiee 4MCnO O9NEKTPOHOB W pacnpegeneHne wux no
9NEKTPOHHbIM CMOsIM)

3.6

onpegenAaTb CrteneHb OKUCIIEeHUdA 3J1eMEHTOB B 6I/IHaprIX
coeanHeHnax




3.7

onpenendaTb BUA XUMNYECKON CBA3N (KOBaJ'IeHTHaFI n VIOHHaFI)
B HEOPraHN4YeCKnx coeanHeHNAX

9 KINACC

Koo
npoBepsieMoro
pe3ynbTaTa

NMpoBepsieMble NnpeaMeTHbIe pe3yfbTaTbl OCBOEHUA
OCHOBHOM o6pa3oBaTeNibHOM NpPorpaMmMbl OCHOBHOIO
obuwero obpasoBaHus

1

Mo Teme: «BewecTBo U Xummnyeckasi peakuuna»

1.1

pPacKpbiBaTb CMbICIT  OCHOBHbIX  XMUMWUYECKUX  MOHATUMN:
pPacTBOP, 3NEKTPONUTLI, HE3NEKTPONMUTbI, 3NEKTPONUTUYECKas
Auccoumauus, peakuunm WOHHOro O6MeHa, KaTanusaTtop,
XMMUYeckoe paBHoBecue, obpaTumble U HeobpaTUMble
peakuuu,  OKUCNUTENbHOBOCCTaHOBUTENbHbIE peakuuu,
oKuUCnuTENb, BOCCTaAHOBUTENb, OKUCneHne n
BOCCTaHOBMEHME, annoTponus, aMOTepHOCTb, XMMUYecKas
CBSA3b (koBaneHTHas, NOHHas, meTannuyeckas),
KpucTannuyeckass peluéTka, crnasbl, CKOPOCTb XMMWUYECKOW
peakumm

1.2

UNNICTPUPOBaTb  B3aMMOCBA3b  OCHOBHbIX  XMMUYECKUX
NOHATUI U NPUMEHATL 3TU MNOHATUSA NPU ONUCaHUN BELLECTB U
NX npespaLLeHnin

1.3

COCTaBMsATb YpPaBHEHUS 3ANEKTPONUTUYECKOM Auccoumaumm
KMCNOT, LWIEeNnoYern W COonen, nonHble W COKpaLWEHHble
ypaBHEHWNSA peakuun MoOHHOro obmeHa

1.4

packpbiBaTb CYLUHOCTb OKUCANTESIbHO-BOCCTAHOBUTESBbHbIX
peakunin NocpeacTBOM COCTaBMEHUSI 3NEKTPOHHOro 6anaHca
3TUX peakunmn

1.5

NPOBOAMTL PACYEThI MO YPaABHEHMIO XMMUYECKOWN peakumm

No Temam: «HemeTtannbl n ux coeanHenusa» n «Metannsl n
NX COeANHEHUS»

2.1

XapaktepusoBaTb (onucbiBaTb) obwme U chneundundeckme
XMMUYECKME CBOMCTBA MPOCTbIX W CMOXHbIX BELLECTB,
NOATBEPXAAsh oOnucaHue npuMepaMuM  MONEKYNSAPHbIX U
MOHHbIX YyPaBHEHUN COOTBETCTBYHLLNX XMMUYECKUX peakLni

2.2

COCTaBNATb  YpPaBHEHUS  peakuun,  noaTBepkaaroLwmx
CYLLLeCTBOBaHME TEeHEeTUYECKOW CBSA3M Mexay BellecTBamu
Pa3nnYHbIX KNaccoB

2.3

NPOrHO3NpOBaTb CBOWCTBA BELLECTB B 3aBMCMMOCTU OT WX
CTPOEHUS, BO3MOXHOCTU npoTekaHusi XUMUYECKNX
npeBpaLLeHnii B pasnnyHbIX YCNOBUSIX

2.4

cnegoBaTb NpaBuiaM MoNb30BaHUSE XMMUYECKOW MOCYAON U
nabopatopHbim obopygoBaHMeEM, a Takke npaBunam
obpalleHus ¢ BewecTBamMmm B COOTBETCTBUN C MHCTPYKLMSMM
MO BbINOSIHEHNIO NabOPAaTOPHbLIX XMMUYECKUX OMbITOB MO
nony4yeHnto n cobmpaHmio razoobpasHbix BelwecTB (ammuaka
N YrNeKncnoro rasa)

2.5

npoBOONTb  peaKuuu, nogrBepxgawwijne Ka4eCTBEHHbIN




COCTaB pasfMyHbIX BELIECTB: pacrno3HaBaTb OMbITHbIM MYTEM
xnopug-, Gpomua, woama, kapboHaT, docdaT, cunukar,
cynbdaT, rMOPOKCUMAMOHBLI, KATUOHbl  AMMOHMSl,  MOHbI
M3Yy4eHHbIX  MeTannoB, MPUCYTCTBYKOLUME B  BOAHbIX
pacTBopax HEOPraHMYeCcKNX BELLLEeCTB

Mo Teme: «Xnmusa 1 okpyxaroLlasa cpega»

3.1

packpblBaTb CMbICST OCHOBHbIX XMMUYecKUX noHaTur: [MOK
BeLeCTBa; KOPPO3ns MeTansnoB

3.2

NPUMEHSATb OCHOBHbI€E onepauum MbICITUTENbHOWN
OesATenbHOCTU — aHanu3 U CUHTE3, cpaBHeHMe, obobuieHne,
cuctemaTusaumio,  BbISIBIIEHUE  MPUYMHHO-CNEACTBEHHbIX
CBA3EN — ANA M3Yy4YeHUs CBOWCTB BELECTB M XMMUYECKMX
peakuun; ecTeCTBEHHOHay4Hble MeTOAbl MO3HaHuA —
HabngeHne, u3MepeHue, MOAENMPOBaAHME, IKCNEPUMEHT
(peanbHbIN U MbICNIEHHbIN)




NMPOBEPAEMBbIE 3SJIEMEHTbI COOEPXAHUA

8 KINACC

Koo

npOBepﬂeMblﬁ ANIeMeHT coaepxaHusA

1

I'IepBOHaqaanble XUMUNYeCKNe NnoHATUA

1.1

MpeameT xumuun. Ponb XMMmn B XU3HW 4YerioBeka. XMMUSI B CUCTEME
Hayk. Tena un BewecTtBa. Pusnyeckme cBOMCTBa BelecCcTB. ArperatHoe
COCTOSIHNE BELLEeCTB

1.2

MoHATHME O mMeTogax Mo3HaHWs B XUMUU. YncTble BellectBa U CMECW.
Cnocobbl pasgeneHnss CMecemn

1.3

ATOMbI U MoRekynbl. XuMuyeckue anemeHTbl. CUMBOMbI XMMUYECKUX
anemeHToB. [pocTble M CroXHble BelwecTBa. ATOMHO-MOSIEKYNsipHOe
yyeHue

1.4

Xumnyeckasi cpopmyna. BaneHTHOCTb aTOMOB XMMUWYECKNX 3NIEMEHTOB.
3akoH nocToAHCTBa cocTaBa BewecTtB. OTHocuTenbHaa artomHasi
macca. OTHocuTenbHas MonekyndapHaa Macca. MaccoBas pgons
XMMMNYECKOro anemMmeHTa B coeanHeHnmn

1.5

KonnyectBo BewectBa. Monb. MonspHaa wmacca. BsanmocBssb
KONU4ecTBa, Maccbl U Yncra CTPYKTYPHbIX eanHUL, BelwecTBa. PacyéTnl
no doopmynam XMMmUYeCcKnx coeguHeHnn

1.6

dnsnyeckne N XUMMYECKME SBMNEHMS. XUMUYeckas peakumsa mn eeé
npu3Hakn. 3akOH COXpaHeHWs Maccbl BewecTB. XuUMUYecKue
ypaBHeHusi. Knaccuukauma XvMMUYECKUX peakuun (coeguHeHus,
pasnoXeHus, 3ameLleHnsi, obmeHa)

1.7

XUMNYECKUA SKCMEPUMEHT: 3HAKOMCTBO C XMMMUYECKOM Mnocydon, C
npaBunamm pabotbl B nabopatopum n npuémamm obpalleHus ¢
nabopatopHbiM 06OpyAOBaHWEM, U3YyYEHME U onucaHue U3nYecKnx
cBOMCTB  0OpasuoB HEeopraHM4YeckMx  BELLECTB, HabnogeHne
usnyecknx (nnaeneHve BOCKa, TagHMe nbAa, pacTupaHue caxapa B
CTYMKe, KUNeHne n KoHOaeHcaums BoAbl) U XMMUYECKUX (fTOpeHne cBeYn,
npoKanueBaHne mMegHOM NPOBOJSIOKN, B3aMMOLENCTBNE MENA C KUCNOTON)
ABMEHUN, HabraeHne 1 onucaHne NPU3HaKkoB NPOTEKAHNA XMMUYECKNX
peakuun (pasnoxeHue caxapa, B3aMMOAEWCTBME CEPHOM KUCMOTbl C
xnopuagom Gapus, pasnoxeHue rugpokcnga meau(ll) npm HarpeBaHun,
B3anMoOAencTBme xenesa c pactBopom conu meau(ll), wmnsydeHue
cnocoboB pasgeneHus cMmecen (C NOMOLLbI0 MarHuTa, unbTPoBaHMe,
BblNapuBaHve, ANCTUNNAUMS, XpomaTtorpadus), npoBegeHne O4YUCTKU
NOBapeHHON conu, HabnageHne N onucaHe pesynbTaToB NPOBEAEHUS
onbITa, WNMOCTPUPYIOLWErO 3aKOH COXPaHEHWss MaccCbhl, Co3gaHue
MOAEenen Monekyn (LUapoCTEPXXHEBLIX)

BaxHenwve npeacraBuTen HeopraHN4YeCKUx BeLecTs

2.1

Boagyx — cmecb rasoB. CoctaB Bo3gyxa. Kucnopog — anemMeHT wu
NpoCTOe BeLLeCcTBO. HaxoxaeHne kucnopoga B npupoge, husndeckme u
Xnmuyeckme cBounctBa (peakuum ropenHus). Okcuabl. [pumMeHeHune
kncnopoga. Cnocobbl nonyvyeHus kucrnopoga B nabopatopum  un
npombiwneHHocTn. KpyroBopoT kucnopoga B npupoge. O30H —
annoTponHas moamdukaumsa Kncrnopoga




2.2

TennoBon  apeKkT  XMMWUYECKOW  peakuuu,  TepMOXMMUYecKue
ypaBHEHUS, 9K30- M JHOOTEpMUYEecKue peakumn. TOnnmMBO: Yrornb U
MeTaH. 3arps3sHeHuMe BO3ayxa, YCuneHue napHUKoBoro adpdekTa,
pa3pyLUueHre 030HOBOIO Crlost

2.3

Booopoa — anemMeHT M MpocToe BellecTBo. HaxoxaeHue Bogopoda B
npypoae, PUNYEcKne U XMMUYECKUE CBOWCTBA, NMPUMEHEHWe, Cnocobbl
nony4yeHuns. KNcnotsl 1 conu

2.4

MonsipHbIM 06BbEM ra3oB. PacyéTbl N0 XMMUYECKUM YypaBHEHUSIM

2.5

dunsnyeckne ceonctBa Boabl. Boga kak pactBoputenb. PacTtBopbl.
HacbllweHHbIe N HeHaCbILWEHHblE pacTBOpbl. PAacTBOPMMOCTb BELLECTB B
Boge. MaccoBas gons BewecTtBa B pactBope. XMMUYECKne CBOMWCTBA
Boabl. OcHoBaHusA. Pornb pacTtBOpoOB B NpMpoAe M B XU3HU YerioBeka.
KpyroBopoT BoAbl B npupoge. 3arpsisHeHne npupogHblx Bod. OxpaHa v
OYMCTKa NPUPOAHbIX BOA

2.6

Knaccudukaums HeopraHM4Yeckmnx coeJMHEeHU. Okcunabl.
Knaccudumkauma okcmaos: coneobpasytowme (OCHOBHbIE, KUCAOTHbIE,
amdoTepHble) ©  Heconeobpasywwme. HomeHknatypa OKCUOOB.
dursmyeckne n xsummyeckne cBoncTea okcnaos. NonyyeHrne okcMaos

2.7

OcHoBaHus. Knaccudukaums ocHoBaHWI: LWENOYM U HepacTBOpPUMbIE
OCHOBaHUA. HomeHknaTtypa ocHoBaHW. Pusnyeckne u XmMmMudeckune
cBovcTBa ocHoBaHWi. [onyyeHne ocHoOBaHW

2.8

Kucnotbl. Knaccudgukaums kncnot. HomeHknatypa kucnot. dusmnyeckmne
N XnMmudeckme csBownctBa kucnoT. Pag aktmBHoctn metannoB H.H.
BekeTtoBa. NonyyeHue kncnot

2.9

Conu. HomeHknatypa conen. ®duanmdeckme n XMMMYECKMEe CBOMCTBA
cosnen. lNonyyeHne conen

2.10

["eHeTnyeckasa cBs3b mMexay KnaccamMm HeopraHM4eCknx coeauHeHun

2.11

XVMNYECKMI SKCNEPUMEHT: KayeCTBEHHOEe ornpeferieHne coaepXaHus
Kucnopoga B BO3gyxe, nonyyeHue, cobupaHue, pacrnosHasBaHue U
n3y4yeHne CBONCTB KMcrnopoaa, HabnogeHve B3aMMoaencTBnsa BeLwecTB
C KUCrOPOAOM U YCMOBUSI BO3HUMKHOBEHUS U MNpeEKpalleHUs ropeHus
(noxapa), o3HakomreHue c obpasuamMmm OKCMAOB W OMNUcCaHue ux
CBOWCTB, NnoslyyeHne, cobmpaHue, pacrnosHaBaHMe U U3yYeHUe CBOWCTB
Bogopoaa (ropeHue), B3anmopenctene sogopoga ¢ okcuagom megu(ll)
(BO3MOXHO  UcCMONb3OBaHME  BuaeomaTepuanos), HabnogeHve
obpa3uoB BelwectB  konuyectBoM 1 Monb,  MccriegoBaHue
0COBEHHOCTEN pacTBOPEHMSA BELLECTB C Pa3fIMYHON pacTBOPUMOCTbLIO,
NPUroToBNEHNE pPacTBOPOB C OnNpedesiéHHONW MaccoBOM  [0ONeEwn
pacTBOPEHHOIO BeLlecTBa, B3auMOAEWCTBME BOAbl C MeTannamu
(HaTpuem un kanbumem) (BO3MOXHO UCMOMb30BaHNE BUOEOMaTEPUarnos),
onpegeneHve pacTtBOPOB KUCMOT U LenioYen C MOMOLLBbI MHOANKATOPOB,
nccnegoBaHne 006pasLOB HeOpraHMYeckMx BeLleCTB  pasfmnyHbIX
KnaccoB, HabnwgeHne M3MeHEeHUs OKpacku MHAMKATOPOB B pacTBopax
KACNOT W Leno4ven, mayvyeHme B3ammopenctBua okcuaa megu(ll) c
pacTBOPOM CEPHOW KWUCMOTbl, KUCNOT C MeTannamu, peakumn
HenTpanusauum, nonyvyeHme HepacTBOPUMbIX OCHOBaHWMN, BbITECHEHME
OOHOrO  MeTanna  gpyrmm 13 pacTtBopa  CONuW,  pelleHue
aKCnepuMmeHTarnbHbIX 3agad  no Teme  «BaxHenwume  knaccbl
HeopraHM4YecKknx coeanHeHNny




Mepuogunyecknn 3akoH u MNepuoguyeckasa cnctema XMMm4eCcknx
anemeHToB [1.. MeHgeneeBa. CTpoeHMe aTOMOB. XMMUYECKasa CBA3b.
OKncnnTenbHO-BOCCTAHOBUTESNbHLIE peakummn

3.1

I'IepBble MOnbITKN KJ'IaCCI/I(bVIKaLl,I/II/I XUMUYECKMX 3NieMeHTOB. NoHsaTne o
rpynnax cCxXoA4HbIX 3JIEMEHTOB (UJ,eJ'IO‘-IHbIe n Lwerno4vyHo3eMerslbHble
mMeTansbl, ranoreHbl, UHEPTHbIE Fa3bl). OreMEHTbI, KOTOpble o6pasy+0T
aMCbOTeprle OKCuAbl N TMOPOKCUAbI

3.2

Mepuognyeckmn  3akoH. [lepuognydeckas cucteMa  XMMUYECKUX
31eMEeHTOB au. MeHpoeneesa. KopoTkonepuogHas n
AnvHHonepuogHas copmbl  [epuognyeckon CUCTEMbI  XUMUYECKUX
anemenToB [1.. Mengeneesa. Nepuoabl u rpynnbl. PU3nyecknin cmbich
NopsaKOBOro HoMepa, HOMEPOB Nepuoaa U rpynnbl ANeMeHTa

3.3

CtpoeHne atomoB. CocTaB aTOMHbIX a4ep. WM3oTonbl. ONEKTPOHbI.
CTpoeHune 3nekTpoHHbIX obonovek atomoB nepBbiX 20 XUMUYECKMX
3N1EMEHTOB Mepuoanyeckomn CUCTEMBI O.n. MeHpeneeBa.
Xapaktepuctmka XMMUYECKOro 9fieMeHTa MO €ero roJfioXKeHUK B
MNepnognyeckon cucteme .M. MeHgeneesa

3.4

3aKOHOMEPHOCTU N3MEHEHMUS paguyca aTOMOB XMMUYECKNX INTIEMEHTOB,
MeTanIMYecknx U HeMeTanIMyecknx CBOMCTB No rpynnamMm 1 nepuoaam.
3HayeHne [lepuoanyeckoro 3akoHa U [lepuoguyeckon cucTembl
XUMUYECKUX JMEMEHTOB ANd pasBUTUa Haykm w npaktuka. O.WU.
MeHOeneeB — YY4EHbIN U rpaXkgaHuH

3.5

Xumnyeckan cBssb. KoBaneHTHast (nonsipHas M HenonsipHasi) CBA3b.
OneKkTpooTpMLATENBHOCTb XMMUYECKNX 3NIEMEHTOB. VIOHHas cBs3b

3.6

CteneHb okucneHnda. OKUCNUTENbHOBOCCTAHOBUTESNbHbIE peakunun.
|_|p0LI,eCCbI OKUCneHumsa n BOCCTAHOBJIIEHUA. Okncnutenn n
BOCCTAHOBUTEIN

3.7

XMMUYECKMI SKCNEPUMEHT: U3yvyeHne obpasLioB BeLLECTB MeTanoB U
HemMeTannoB, B3auMMOAEWNCTBME T[MAPOKCMAA UMHKA C pacTBopamMu
KUCMOT 1 LWenoven, NpoBeAeHne OnbiTOB, UAMOCTPUPYIOLLMX NPUMEpHI
OKUCINNTENBbHO-BOCCTAHOBUTENBbHbLIX  peakuuin  (ropeHve,  peakuuu
pasnoXeHus, coeguHEHs)

9 KINACC

Koga

MpoBepsieMbii aneMeHT coaepKaHus

1

BeliecTBo 1 xummnyeckasa peakuus. lostopeHne

1.1

Mepuognyecknn  3akoH. [lepuoguyeckas cuctemMa  XMMUYECKUX
anemeHnToB [.N. MeHpeneeBa. CTtpoeHne atomMoB. 3aKOHOMEPHOCTU B
N3MEHEHUN CBONCTB XMMWYECKUX 3NIEMEHTOB NEepBbIX TPEX Nepuonos,
Kanus, Kanbuus U WX COEAWHEHWA B COOTBETCTBMM C MOSIOXEHUEM
anemMeHToB B [lepnogmnyeckon cucteme n CTpOeHMEM UX aTOMOB

1.2

CTtpoeHue BeLLecTBa: BUAbI XMMUYECKOWN CBA3U. TUNbI KpUCTaNNIMYECKUX
PELLETOK, 3aBMCUMOCTb CBOWCTB BeLLeCcTBa OT Tuna KpUCTannyeckon
PEeLETKM N BMOa XuMmndeckon ceasn. Knaccudukauma n HoMeHknartypa
HeopraHMyeckux BeLleCcTB  (MexgyHapogHas UW  TpuBManbHas).
Xnmuyeckme CBOWMCTBA BELLECTB, OTHOCSALLMXCA K pasfnuYHbIM Knaccam
HEeopraHM4Yeckux COeAWHEHUN, FeHeTu4eckas CBS3b HeOopraHU4ecKux




BELLEeCTB

1.3

Knaccudukauma XMMmyeckux peakumn no pasnnyHbIM fpusHakam (no
4MCMy WU COCTaBY Y4acTBYKOLUMX B peakumn BeLLecTB, MO TennoBOMYy
3 deKTy, N0 N3MEHEHMUIO CTENEHEN OKUCIIEHUSI XMMUYECKUX SNTIEMEHTOB,
no obpatnmocTy, no  yyacTmo  KatanusaTtopa). JK30- U
9HOOTEPMUYECKME peakunn, TepMoXMMudeckmne ypasHeHus. MNoHaTtue o
CKOPOCTU XMMUYECKOW peakumm

1.4

MoHaTMe 06 obpaTuMbIX M HeoBpaTUMbIX XUMWUYECKUX pPeakUumnsX.
[MOHATME O TrOMOreHHbIX W TeTeporeHHblX peakumax. [loHaTne o
XMMUYECKOM  paBHoOBecuU. PakTopbl, BAMLAOWME HA CKOPOCTb
XUMUYECKOW peaKkLnn 1 NOSIOXKEHNE XMMNYECKOIO paBHOBECHUS

1.5

OkncnnTenbHO-BOCCTAaHOBUTENbHbIE peakuuu, 3ﬂ9KTpOHHbII7I 6anaHc
OKMUCINTENbHO-BOCCTAHOBUTENBHOMN peakuunn. CocrtaBneHue ypaBHean‘/'l
OKUCINTESTIbHO-BOCCTAHOBUTEJIbHbIX peaKLLMVI C ncnonb3oBaHnMemM
mMeToaa 3JIEKTPOHHOIo OanaHca

1.6

Teopusi  9nNEeKTPONUTUYECKOM  AMccoumaumun. OneKkTponuThI 7
HeanekTponuTbl. KaTuoHbl, aHnoHbl. MexaHnam guccoumnaummn BELWECTB
C PasnNUYHbIMXA BMOAAMWU XUMUYECKOM cBA3W. CTeneHb Auccounauunm.
CunbHble 1 cnabble anekTponutbl. Peakunn noHHoro odbmeHa. Ycnosus
NPOTEKaHUS1 peakuMhn WOHHOro obMmeHa, MONHbie U COKpaLWEHHbIE
MOHHbIE ypaBHEHUSA peakumin. CBOMCTBA KUCMNOT, OCHOBAHUN U CONEN B
cBeTe npeactaBneHUMn 00  3NEKTPONUTUYECKOM  Auccouunaunm.
KayecTBeHHble peakumn Ha UOHbI. [ToHATME O rMaponm3e coneun

1.7

XnmMn4yeckum 3KCMNEPUMEHT: O3HaKOMIeHne C Mogenamm
KpUCTannM4yecknx peLéTok HeopraHMyeckux BewecTB — MeTansnoB U
HemeTannoB (rpaduta M anmasa), CIOXHbiX BellecTB (xropuaa
HaTpus); UccrnegoBaHue 3aBUCUMMOCTU CKOPOCTUM XMMUYECKOW peakumnm

oT BO34ENCTBUSA pasfnnYHbIX drakTopoB; nccnegoBaHue
9M1EeKTPONPOBOAHOCTN pPacTBOPOB BELLECTB, Mpouecca auccouunaumm
KMUCnorT, Lieno4ven " conen (BO3MOXHO ncnonb3oBaHmne

BMAEOMaTepunarnos); NpoBeAEHME ONbITOB, UNSIIOCTPUPYIOLLMX MPU3HAKM
NpoTeKaHus peakumhn WnoHHoro obmeHa (obpasoBaHue ocagka,
BblOeneHne rasa, obpas3oBaHWe BOAbl); OMbITOB, WMOCTPUPYHOLLNX
NPpUMEpPbl  OKUCMUTENbHO-BOCCTAHOBUTENbBHbBIX — peakuun  (ropeHue,
peakuun pasnoXeHusi, COEAMHEHUS); pacno3HaBaHWE HeOopraHMYecKmx
BELECTB C MOMOLLBI KayeCTBEHHbIX peaKuMi Ha WOHbl; peLlueHune
3KCMepUMeEHTarnbHbIX 3agau

HemeTtannbl n nx coeanHeHusi

2.1

O6wasa xapaktepucTuka ranoreHoB. OCOBEHHOCTU CTPOEHUA aTOMOB,
XapakTepHble cTeneHn okucrneHus. CTpoeHne n usnyeckme CBOWCTBA
NPOCTbIX BELLECTB — rafioreHoB. XMMUYEeCcKMe CBONCTBA Ha npumepe
xnopa (B3aMMogencTBme C MeTannamu, HemeTannamu, Lenovamn).
Xnoposogopoa. ConsiHaa KACoTa, XMMUYeCKMe CBOWCTBA, NONyyYeHue,
npumeHeHne. [encteme xmnopa W X0pOBOAOPOLAA Ha OpraHuam
yenoseka. BaxHenume xnopuabl U UX HAXOXAEHWe B npupoae

2.2

Obwasa xapaktepuctnka anemeHtoB VIA-rpynnbel.  OcobeHHoCTH
CTPOEHMSI aTOMOB, XapaKTepHble CTeneHn okucneHus. CTpoeHue wu
dom3myeckme CBOMCTBA MPOCTbIX BeLeCcTB — Kucropoga W cepbl.
AnnoTponHble MoguduKaumMm  Kucnopoga U - cepbl.  XuUMUYecKue




cBonctBa cepbl. CepoBoaopoa, CTpoeHne, U3NYecKkMe N XMMuyeckmne
ceonctBa. OKcmabl cepbl Kak npeacTtaBUTENM KUCIMOTHbLIX OKCUAOB.
CepHas kucnota, usmyeckne n xumumyeckume csoncTBa (oblime Kak
npegcraBuTeNsa Knacca KucnoT wu  cneuuduyeckme). XvMudeckue
peakuuu, nexawme B OCHOBE MNPOMbILWIIEHHOrO cnocoba nonyyYyeHus
cepHon kucnotbl. NpumeHeHne. Conn cepHOM KUCNOTbI, Ka4yeCTBEHHasi
peakuus Ha cynbdgat-uoH. HaxoxpgeHwe cepbl U €€ CcoeauHEeHun B
npupoae. Xummnyeckoe 3arpsisHeHune oKpyXxatoLiemn cpenbl
coeguHeHNaAMN cepbl (KUCNOTHbIE A0XAOW, 3arpsis3HeHuMe Bo3gyxa U
BOOOEMOB), cnocobbl ero npegoTBpaLleHns

2.3

Obwaa xapaktepuctuka anemeHtoB VA-rpynnbl.  OcobeHHoCTH
CTPOEHUSI aTOMOB, XapaKTEpPHble CTEMNEHU OKUCneHud.  A3oT,
pacnpocTpaHeHne B npupoae, ouUandeckme U XMMM4eckme CBOWMCTBA.
KpyroBopoT asoTta B npupoae. AMMunak, ero pmsndeckne n xmmmyeckune
CBOWCTBA, NnonyveHune un npumeHeHne. Conn aMmMoHUs, nx pusndeckue m
XUMUYECKME CBOMWCTBA, NpuMeHeHne. KayecTBeHHasi peakumsi Ha MOHbI
aMMOHMs. A30THas KUCIoTa, e€ nonyyvyeHue, pusndeckne n xmummyeckue
ceonctBa (obwme kak  npeacTaBUTENs  Kracca  KACHOT U
cneunduyeckme). Mcnonb3oBaHMe HUTPATOB W COMEN aMMOHUS B
KayeCcTBe MuHepanbHbIX yaobpeHun. XumMumyeckoe  3arpsisHeHue
oKpyXawLwen cpegbl COeauHEeHMsIMU as3oTa  (KACIMOTHble  LOXAOM,
3arpsisHeHne Bo3ayxa, no4vsbl U1 BOAOEMOB)

2.4

doccop, annoTponHble moaudukaumm doccopa, dusnveckme u
xnmmyeckme csonctea. Okeug docdopa(V) n doccopHaa KucnoTa,
dm3n4eckme M XMMUYECKMe CBOWCTBa, nosiydeHue. Kcnonb3oBaHue
docaToB B Ka4ecTBE MUHEpParbHbIX yA00peHni

2.5

Obwaa xapaktepuctnka anemeHtoB |IVA-rpynnel.  OcobeHHoCTH
CTPOEHMUSI aTOMOB, XapaKTepHble CTeneHu OKUCreHus. Yrnepoa,
annoTpornHble  Moaudukaumu,  pacnpocTpaHeHne B Npupoje,
dumamyeckme Kn xmmudeckme ceownctBa. Agcopbuwmsa.  KpyroBopoT
yrnepoga B npupoge. Okcuabl yrrepona, nx usndeckne n xmmmyeckme
CBOWCTBA, OEWCTBME Ha XMBble OPraHn3Mbl, NolydYeHNe N NpUMEHeEHKE.
Skonornyeckme npobnembl, cBA3aHHble C okcuagom yrnepoaa(lV);
rmnotesa rnobanbHOro MNOTEMNSIEHUS KNMmaTa; NapHUKOBLIA 3 eEKT.
YronbHas KucrnoTta n eé conun, nx omsndeckme n xmmmyeckme CBOUCTBa,
nony4yeHne n npumeHeHue. KayectBeHHasi peakumsa Ha kapboHaT-UOHbI.
Mcnonb3oBaHue kapboHaTtoB B 6bITY, MeauUMHE, NMPOMbILLFEHHOCTU U
CeJIbCKOM X03A1UCTBE

2.6

MepBoHayarnbHble MOHATUA 00 OpraHMYeckux BeLllecTBax kKak o
coefuHeHusx yrnepoga (MeTaH, 9TaH, 3TUNEH, aueTuneH, 3TaHon,
[MULEPWH, YKCycHasi kucroTa). VX cocTtaB M XMMUYecKoe CTPOEHMe.
MoHATME O OMONOrMyYeckn BaXkHbIX BeLLecTBax: Xupax, 0Oenkax,
yrneBsogax — M UX POnu B XWU3HM YenoBeka. MatepuanbHoe eanHCTBO
OpraHMYecKNxX U HeopraHMYeCcKUX CoeAMHEHNI

2.7

KpemMHuin, ero dusnyeckme uM XMMUYECKME CBOMCTBA, MNOsfyyYeHune wu
npumeHeHne.  CoeguHeHuss  KpemHuss B npupoge.  O6buwue
npeactaeneHns o6 okcuage kpemHusA(lV) n KpemMHueBOW KucnoTe.
Cvnukatbl, UX Ucnonb3oBaHue B ObITY, MeaMumHe, NPOMbILLNIEHHOCTM.
BaxHenwme ctpouTenbHble MaTepuanbl: Kepamuka, CTEKIO, LEeMEHT,
0eToH, xene3obeToH. [lpobnembl ©e3omacHOro  MCNosib30BaHUS




CTPOUTEJIbHbIX MaTepmnasioB B NnoBCeaHEBHOWM XXU3HN

2.8

XVMNYECKMA  IKCNEPUMEHT: K3ydeHne oOpasuoB HeopraHUYecKnx
BELLECTB, CBOWCTB COJNSAHOM KUCIOTbl; NPOBEAEHME KadYeCTBEHHbIX
peakuun Ha Xnopua-uoHbl U HabnaeHne NPU3HaAKoB MX NPOTEKAHUS;
ONbIThbl, OTpaXatLwmne PUN4eckme n XMMm4eckne CBOMCTBa rarioreHoB 1
MX COeOUHEeHUNn (BO3MOXHO WCMNOMb30BaHME BuaeomaTepuanos);
O3HaKkomrieHue ¢ obpasuamm xnopuaos (ranoreHMaoB); O3HAKOMIEHNE C
obpasuamun cepbl U €€ coedNHEHUAMM (BO3MOXHO WCMOMb30BaHWe
BMaeomaTepuanoB); HabnogeHne npouecca obyrnMBaHua caxapa nog
OENCTBMEM  KOHLUEHTPUPOBAHHOM  CEPHOW  KUCMOThbl,  U3y4YeHue
XUMUYECKMX CBOWCTB pa3baBfeHHOW CEpPHOW KUCIOTbl, NpoBeAeHue
Ka4eCTBEHHOW peakuuMuM Ha cynbdaT-uoH 1 HabngeHwe npusHaka eé
NPOTEKaHUs; O3HaKoMneHMe C U3NYeckMMM CBOWCTBaMM as3oTa,
docdopa n UX  coeavHeHun (BO3MOXHO Ncnonb3oBaHne
Bugeomatepuanos), obpasyamm asoTHbIX U (POCHOPHLIX yaobpeHun;
nony4yeHune, cobnpaHme, pacno3HaBaHMe N U3y4eHne CBOMCTB aMMMaKa;
NpoBeaeHne Ka4eCTBEHHbIX peakuuii Ha MOH aMMOHUA U docdaT-NoH n

n3yyvyeHue NPMU3HaKoB nx npoTeKaHuA, B3aMmogencrTaune
KOHLleHTpMpOBaHHOVI a30THOM KUCINOTbI C mMenbto (BO3MO)KHO
ncrnonb3oBaHue Bmp,eomaTepl/lanos); n3y4vyeHue Moaenen

Kpuctannnyeckmnx pPeLeToK anmasa, rpacouTa, dynnepeHa;
O3HaKoOMMneHne C npoueccoM aacopbumm pacTBOPEHHbLIX BELLECTB
aKTUBUPOBAHHbLIM YIMIEM W YCTPOMCTBOM MpOTUBOrasa; nosiyvyeHue,
cobupaHue, pacnosHaBaHWe W U3y4YeHWe CBOWCTB YINEKUCHOoro rasa;
NpoBeAEeHME KAaYeCTBEHHbIX peakuun Ha kapboHaT- U CUNMUKaT-UOHbI U
N3yyeHne MnpU3HaAKOB WX MNPOTEKAHWUHA; O3HaAKOMIIEHME C MNPOoAyKuunen
CUNUKaATHOM MPOMBILLSIEHHOCTN; peLleHne 3KCNepuMeHTarnbHbIX 3agad
no teme «BaxHenLmne HemeTanmnbl N UX COEANHEHUA»

MeTannsl n ux coeanHeHust

3.1

OOLwaa xapakTepuctmka XMMUYECKMX IIEMEHTOB — MeTansnoB Ha
OCHOBaHUM KX nonoxeHus B [lepuoamyeckon cucteme XUMUYECKUX
anementoB [O.M. MeHpeneesa u cTpoeHna artomoB. CTpoeHue
mMeTannoB. MeTannuyeckas CBA3b U MeTannmMyeckas Kpuctannmyeckas
peléTka. NEeKTPOXMMNYECKNIN pAL HAaNPsSHXKEHNN MeTanoB

3.2

dusnyeckne un xummyeckme csonctea metannoB. OOLWKMe cnocoObl
nonyyeHna metannoB. [TOHATME O KOPPO3MM MeETannoB, OCHOBHbIE
cnocobbl  3awmTtbl  UX OT Koppo3uwn. Cnnaebl (CTanb, YyryH,
ArpantoMmHnin, 6poH3a) U X NpUMeHEHNE B ObITy U NPOMbILLIIEHHOCTH

3.3

UlenoyHble MeTannbl: nosiokeHne B [lepuognyeckon cucteme
xmmmnyecknx anementoB .M. MeHgeneeBa; CTpoeHuMe uMX aTOMOB;
HaxoxaeHne B npupoge. dPusmyeckne M XumMmyeckme cBOMCTBa (Ha
npumepe Hatpmsa n kanuda). Okeuabl U rMAPOKCUAObLI HATPUSA U Kanus.
lMpuMeHeHne WenoYHbIX MeTansioB 1 X COeANHEHUI

3.4

LUlenoyHosemernbHble MeTanfibl MarHun U KanbUun: MONOXeHne B
Mepuogunyeckon cucteme xummdeckmx anemeHtos [.M. MeHpeneesa;
CTPOEHME WUX aTOMOB; HaxoxaeHme B npupoge. Pusnyeckne un
XUMUYECKME CBOMCTBA MarHusi M Kanbuuda. BaxHenwmne coeguHeHusi
Kanbums (okcug, rmgpokcug, conu). XKECTKOCTb BoAbl U cnocobbl eé
yCcTpaHeHus




3.5

AnioMuHUI:  nonoxeHne B [lepnognyeckon CUCTEME  XMMUYECKUX
anemeHToB [1.1. MeHaeneeBa; CTpOEHWE aToMa; HaxoXXaeHe B npupoae.
dunsmyeckme n XuMmmnyeckme CBOUCTBa antoMUHUS. AMGOTepHbIE CBONCTBA
oKcuaa 1 rmgpokcuaa antoMmMHNA

3.6

XKeneso: nonoxeHne B [lepuogmyeckon CUCTEME  XUMUYECKUX
anemeHtoB [O.. MeHpeneeBa; CTpoeHMe aToma; HaxoxgeHue B
npupoge. dusndeckne un XuMmyeckne ceoucTBa xernesa. Okcugbl,
rmgpokenabl U conn xenesa(ll) n xenesa(lll), nx cocras, cesonctea u
nonyyeHve

3.7

XUMUYECKMIA IKCMEPUMEHT. O3HAKOMMeHWe ¢ obpasuamu MeTansoB U
CnnaBoB, WX (UNYECKMMW CBONCTBaAMM; WU3YyYEeHUE pe3ynbTaToB
KOppO3nMM MeTannoB (BO3MOXHO WCMONb30BaHWE BuaeomaTepuanos),
0CODEHHOCTEN B3aMMOOENCTBMS OKCMAa KanbuUusi U HaTpuUsi C BOAOW
(BOBMOXHO  MCMnonb3oBaHWe  BuAaeomaTepuarnoB);  uUccregoBaHue
CBOWCTB >XECTKOW BOAbI; Mpouecca ropeHus xenesa B Kucnopoae
(BO3MOXHO MCnonb3oBaHMe BuaeoMaTepmanoB); NPU3HaKoB NPoTeKaHMs
Ka4eCTBEHHbIX peakLMi Ha MOHbI (MarHusl, Kanbums, antoMUHUS, LMHKa,
xenesa(ll) n xenesa(lll), megu(ll); HabnogeHne n onucaHne NpoLEccoB
OKpalLUMBaHUSA MnaMeHn MOHaMW HaTpus, Kanus U Kanbuus (BO3MOXHO
MCnonb3oBaHMe BuaeoMaTepuanoB); WccrnegoBaHMe amMqOTEepPHbIX
CBOWCTB TIMApPOKCMAA anioMUHUS U TMOPOKCMAA LUMHKA, pelleHune
9KCnepuMeHTanbHbIX 3agady no Teme «BaxHenwwme metannbl U UX
COoeNHEHNNAY

XnMna 1 okpyxarowias cpega

4.1

HoBble MmaTtepuanbl u TexHonormu. BewectBa wn wmartepuanbl B
NoBCEOHEBHOW >XWU3HM 4YenoBeka. Xumuma n 3gopoBbe. besonacHoe
MCMonb3oBaHMEe BELWECTB M XMMWUYECKMX peakumin B ObiTy. [Nepsasd
MOMOLLIb MPU XMMUYECKUX OXXOrax N OTpaBneHnsx

4.2

OCHOBbI  3KOMOrMYECKON rPamMoOTHOCTU. XuMUYeckoe 3arps3HeHue
okpyxatowen cpegbl MNOK. Ponb xvMmum B pelueHun 3KOMNornyeckmx
npobnem. lNpupoaHble UCTOYHUKM YrneBo4opOoAOB (Yronb, MPUPOAHbLIN
ras, He@Tb), NPOAYKTbl UX nepepaboTkM, ux ponb B ObITYy W
NPOMbILLIIEHHOCTU

4.3

XUMUYECKMIA IKCMEPUMEHT: M3yyeHne obpasuoB MaTepuanoB (CTeKIO,
cnnaBbl METANOB, NONMMEpPHblE MaTepuanbl)




NMPOBEPAEMbIE HA O3 No XuMnn TPEBOBAHUA K 3
PE3YJIbTATAM OCBOEHUSA OCHOBHOW OEPA30BATENIbHOW
NMPOrPAMMbI OCHOBHOIO OBLLEIT O O6PA3OBAHUA

npOBepﬂeMble TPGGOBaHMH K npeamMeTHbIM pe3yribTaTamMm

Ko, . <
np:‘Bepﬂemoro 6a30BOro ypoBHsi 0CBOEHUS1 OCHOBHOM Oobpa3oBaTesibHOMU
nporpaMmmMmbl OCHOBHOIO o6Liero oopasoBaHMA Ha OCHOBEe
TpeboBaHus
droc
1 lMpeactaBneHue:
o no3HaBaeMoCTU ABNEHUN npupoasl, noHUMaHue

1.1

OOBbEKTUBHOM 3HAYMMOCTU OCHOB XUMUYECKOM HayKn Kak
obnactu coBpeMEeHHOro ectectBo3HaHmnAa, KOMMOHEHTA obwen
KynbTypbl W" HpaKTquCKOIZ OeATesIbHOCTK 4eJrioBeka B
ycrnoBundax coBpeMeHHOro obuwecTtBa; noOHMMaHMe MecTa
XUMUn cpeaun gpyrmx eCteCtBeHHbIX HaykK

1.2

(0] HaYy4HbIX MeToaax NO3HaHUA, B TOM yucne
SKCNnepmmMeHTalibHbIX n TeopeTU4eCKmnx mMeToaax
nccnenosaHnAa selwectB U U3YyHEHUA XUMUYECKUX peaKLI,I/IIZ;
YMEeHME WUCMNosib3oBaTb MoAeNn And obbAcCHeHUs CTpOEHNA
adTOMOB N MOJIEKYI

1.3

0 cpepax npodpeccnoHanbHON AeATENbHOCTU, CBSA3AHHbLIX C
XUMUEN N COBPEMEHHBIMU TEXHOMNOIMMSIMU, OCHOBAHHbLIMW Ha
OOCTMXKEHUAX XUMUYECKOM HayKMm, yTO no3BonuT
obyvalommMmca paccmaTpuBaTb XUMUIO Kak cdepy CcBoen
Oyaywien npodeccnoHanbHOM AEATENbHOCTM M caenaTtb
OCO3HaHHbIN BLIDOP XMMUKU Kak NPOoUNbLHOrO npeameTta npwm
nepexoae Ha ypoBeHb cpefHero obuiero obpasoBaHms

BnapgeHne cucteMom XMMUYECKUMX 3HAHUW W YMeHue
NPUMEHSTb CUCTEMY XMMUYECKUX 3HAHWIN, KOTOpas BKNOYaeT:

2.1

BaXXHENLUME XUMUYECKNE TMOHATUA: XUMUYECKUM SIIEMEHT,
aToM, Mornekyna, BeLeCcTBO, NPOCTOE M CIIOXHOE BeLLEeCTBO,
ogHOpoAHass W HeogHopodHasi CMeCb, OTHOCUTENbHbIE
aToMHasi U MonekyndpHasi MaccCbl, KONMYECTBO BELLECTBa,
MOJSlb, MONSApHasi Macca, MOSsiPHbIN 06BbEM, OKCMA, KMCNOoTa,
OCHOBaHMe, conb (CpeaHssl), XMMUYEecKasl peakuus, peakuum
COEOVHEHNS, peaKkunn pasnoXeHusl, peakumm 3aMeLleHus,
peakumm obmeHa, TennoBon 3MEKT peakuun, 3K30- W
9HOOTEPMMYECKME  peakuuu, pacTBOp, MaccoBasi [gons
XUMWYECKOrO 3nemMeHTa B COedMHEeHMU, maccoBasd aonsa u
NMPOLUEHTHas KOHLUEHTpauus BeLllecTBa B pacTBope, sS4po
aToMa, 3M1EKTPOHHbIN CroM atoma, aToMHas opbuTtans, paguyc
aTtomMa, BaneHTHOCTb, CTEMEHb OKUCMNEHUS, XMMNYEeCKasa CBSA3b,
SMEKTPOOTPULIATENBHOCTD, nonspHasi " HenonspHas
KOBaNneHTHas CBsI3b, MOHHAasi CBSA3b, MeTannmMyeckasi CBS3b,
KpucTannuyeckas peLuéTKa (aTomHas, MOHHas,
MeTannMyeckasi, MOINeKynsipHasl), WOH, KaTMOH, aHWOH,
ANEKTPONNT 7 HE3NEeKTPOnuT, aneKkTponuTuyeckas
auccounauus, peakumMm WOHHOro o6bMmeHa, OKUCIUTENbHO-
BOCCTAHOBUTESbHbIE peaKLMn, OKUCIIUTESTb U BOCCTAaHOBUTESD,




OKUCIIEHME W BOCCTaHOBIIEHWE, 3NIEKTPONN3, XUMUYECKOEe
paBHOBecue, obpaTnmble U HeobpaTMMble peakumm, CKOPOCTb
XuMmyeckon  peakumn, katanmsatop, (10K, koppo3susa
MeTannos, Cnnasbl

2.2

OCHOBOMONarawlwmne 3aKkoHbl XUMUU: 3aKOH COXpaHeHust
mMaccbl, nepuoguyeckunm 3akoH [.. MengeneeBa, 3akoH
NOCTOSAHCTBA COCTaBa, 3akoH ABoragpo

2.3

Teopmun XMMmUMU: aTOMHO-MOJIEKYIIAPHAA Teopud, Teopud
SJ'IeKTpOJ'II/ITI/I‘-IeCKOI7I anccouwnaumnm

BnapeHnune OocHOBaMu XUMUNYECKOM rPaMoOTHOCTH,
BKITHOYAKOLLIEN:

3.1

YMEHWe NpaBUNbHO MCMOSb30BaTb W3y4YeHHble BELLEecTBa U
matepuanbl (B TOM 4uCne MUHepanbHble YyaobpeHus,
MeTannbl M Cnna.bl, NPOAYKTbl nNepepaboTkM MNPUPOOHBLIX
MCTOYHMKOB YrneBoAopoaoB (yrnsi, MpUPOAHOro rasa, HedTH)
B ObITYy, CEMNMbCKOM XO35ICTBE, HA NPON3BOACTBE U NMOHUMaHWe
3HayeHus1 XkuUpoB, GenkoB, YrNeBOAOB Afs OpraHusama
YyenoBeKa; yMeHue MpOrHo3MpoBaTb BIUSIHUE BELLUECTB W
XMMUYECKMX MPOLIECCOB Ha  OpraHM3aM Yernoseka W

OKpY>KatoLLY0 NPUPOAHYI0 cpeay

3.2

YMEeHne WuHTerpnpoBatb XMMUYECKME 3HaAHUA CO 3HaAHUAMU
Apyrnx y‘-le6HbIX npegmeToB

3.3

HanuMuve onbiTa paboTbl C pasnUYHLIMU  UCTOYHUKAMMU
MHGOPMaLMN MO XUMUKU (Hay4yHasi M HayvyHO-MoMNynsipHas
nuTepaTypa, CnoBapu, CNpaBOYHUKN, MHTEPHET-PECYPChbI)

3.4

yMeHVe 0OBbEKTUBHO OLEeHMBaATbL MHpopMauuio O BellecTBax,
NX NPeBpaLLEHNAX U NPaKTUYECKOM MPUMEHEHUM U YMEHUe
ncrnonb3oBaTb €€ Ans pelleHust yd4ebHO-Mo3HaBaTeNbHbIX
3agay

BnapeHwne OCHOBaMW NOHATUNHOIO annapaTta n
CYMBOSINYECKOIO A3blka XMMUUM ANA COCTaBNeHus opmyn
HeopraHM4yeckux BeLeCTB, YPaBHEHUN XUMUYECKUX peakuui;
ocHoBaMun  xumumyeckon  HomeHknatypol  (IUPAC  wu
TpMBMANbHOWN)

YMeHne OObACHATbL CBA3b MOMOXEHWA  3neMeHTa B
[Meprognyeckon cuctemMe C YMCIIOBbIMU XapaKTepucTUKamm
CTPOEHUS aTOMOB XMMWYECKMX 3NIEMEHTOB (COocTaB M 3apsg
agpa, obuwee 4MCNO  3MEKTPOHOB),  pacnpeaeneHuem
9NEKTPOHOB MO 3HEPreTMYeCKMM YPOBHAM aTOMOB MNepBbIX
TPEX NepMoaOoB, Kanusa 1 KanbLums

lMpenctaBneHve O nepuogvyeckon 3aBMCMMOCTU CBOWCTB
XUMUNYECKUX 3M1EMEHTOB (pagunyc aTtoma,
3MEKTPOOTPMLUATENBHOCTL), NPOCTLIX U CMOXHbIX BELWECTB OT
NonoXxeHnsa anemeHToB B [Nepmnogunyeckon cucteme (B Manbix
nepuogax v rmaBHbIX NOArpynnax) N 3feKTPOHHOIO0 CTPOEHUS
aromMa

YMeHue krnaccuumumnpoBarTsb:

7.1

XUMUNYECKUE SJIEMEHTDI




7.2

HeopraHn4yeckmne BeLlectBa

7.3 XUMUYECKME peakLmnm
8 YMeHune onpenenarb:
8.1 BaNIEHTHOCTb U CTEMNEHb OKUCIIEHUSI XMMUYECKUX SNTIEMEHTOB,
3apsia MoHa
8.0 B XMMUYECKOW CBSA3N N TUM KPUCTaNSIMYECKON CTPYKTYpbl B
CoeINHEHNAX
8.3 XapakTep cpedbl B BOAHbLIX pacTBopax BellecTB (KMCNOT,
) OCHOBaHWi)
8.4 OKUCINTESb N BOCCTAHOBUTENb
9 YMeHue xapaktepusoBatb UMYECKME U XUMUYECKMNe
CBOWCTBA:
NPOCTbIX BewecTB (Kicnopon, O30H, Bogopod, rpadwmr,
9.1 anmas, KpeMHuu, asoT, poccop, cepa, Xnop, HaTpU, Kanumn,
MarHum, KanbLunin, antoMUHUI, XXeneso)
CNOXHbIX BELWECTB, B TOM 4MCINEe WX BOAHbIX PacTBOPOB
(BOoma, ammwuak, XxnopoBOAOPOL, CEPOBOAOPOL, OKCUMAbI W
rmgpokenabl metannos |-lIA rpynn, antomuHua, mean (1),
9.2 uunHka, xenesa (Il n Ill), okemabl yrnepoga (Il n 1V), kpemHus
(IV), aszota n cdocdopa (lll n V), cepsl (IV n VI), cepHucras,
cepHasi, asoTucTtasi, as3oTHas, docdopHasl, YronbHas,
KpeMHMEBAsi KUCNOTa U UX COMNn)
NPOrHO3MPOBaTb M XapakKTepu3oBaTb CBOWCTBA BELLECTB B
3aBMCMMOCTM OT MX COCTaBa W CTPOEHUdA, MPUMEHEHMNE
9.3 BELLEeCTB B 3aBMCUMMOCTM OT WX CBOWUCTB, BO3MOXHOCTb
NPOTEKAHUS XMMWYECKUX MNpeBpalleHnn B pasfnyHbIX
YCIOBUSIX
10 yMeHVIeU COCTaBMsATb MOJSEKYNSIPHbIE U WMOHHbIE YpPaBHEHUS
peakuumn, B TOM Yucrne:
10.1 peakuun MoHHoro obmeHa
10.2 OKUCITNTENbHO-BOCCTAHOBUTESbHbIX peakummn
103 NNACTPUPYHOLLMX XMMUYECKNE CBOMCTBA M3YYEHHbIX KIaccoB
(rpynn) HeopraHMYEeCKMX BELLLECTB
104 noaTBEPXA4AatoLMX rEHETUYECKYHO B3aMMOCBSA3b MEXAY HUMMN
11 YMeHne BblYNCHATb (MPOBOANTL PACYETHI):
OTHOCUTENbHYD  MOMEKYSISAPHYID W MOMISIPHYIO  Macchl
11.1 BELLECTB, MaCCOBYO [OM0 XMMWUYECKOTO dfemMeHTa B
coeagnHeHnn
11.2 MacCCOBY0 [OSK0 BELLECTBa B pacTBOpe,
11.3 KONMYeCTBO BELLECTBa 1 ero maccy, o6bem rasos
MO YypPaBHEHMUSIM  XMMWYECKUX peakumm W  HaxoauTb
114 KONMYeCTBO BellecTBa, OOBLEM M Maccy peareHToB Wnu
NPOAYKTOB peakumm
12 BnageHwve (3HaHWe OCcHOB):
12 1 OCHOBHbIMW METOA4AaMM Hay4yHOro no3HaHus (HabniogeHwue,

N3MepeHne, 3KCMEPUMEHT, MOAENMPOBAHME) NMPU U3YyYEHUU




BELWECTB N XMMUYECKNX SBIIEHWUW; yMeHune C(bOpMyJ'IVIpOBaTb
npo6nemy N nNpeanoxunTb nyTn eé peweHns

12.2

GesonacHom paboTbl C  XUMUYECKMMW  BELLECTBaAMMW,
XMMMYECKOW NOCyaon 1 nlabopaTopHbiM 060pya0BaHNEM

12.3

npasunamm 6es3onacHoro oOpaweHns C BewecTBamu,
Mcnonb3yemMbiMn B MNOBCEAHEBHOW  >XM3HM, MpaBuiamMu
noBefeHuss B LeNsax cobepexeHna 30opoBbA U OKpyXKaroLlen
npUpPOaHOM  cpedbl; MNOHMMaHWe Bpeda  (OMAacHOCTW)
BO3OENCTBUNSA Ha XXMBbl€ OpraHn3Mbl onpeaenéHHbIX BeLWwecTs,
CnocoboB YMeHbLUEHUA W NpefoTBpaLleHus UX BpPeHOoro
BO34encTBus

13

Hannune NPaKTN4eCKnX HaBbIKOB nnaHMpoBaHUA n
ocyuwecTtBieHnda cnegyrwmnx XMuMUM4eCKMX 3KCNepnMMeHTOB:

13.1

n3ydyeHme wun ornucaHue (bl/l3l/l‘-leCKI/IX CBOWCTB BELLECTB;
O3HaKOMIeHune C CbI/I3W-IeCKMMM n XMMN4eCKMMN ABINEHUAMMU;
OonbIThl, mnnrcTpupyrowmne NPU3HaKN npoTeKaHnA
XUMNYECKNX peaKLumZ

13.2

n3yyeHue cnocoboB pasgeneHns cmeceun

13.3

nony4vyeHne Kucnopoga mn mndy4veHue ero CBOWUCTB,; nony4vyeHune
BOAOpOoOa N n3ydeHune ero CBOWCTB,; nony4vyeHune yrrnekncnoro
rasa " wu3yyvyeHue ero CBOWCTB; nonyyeHne amMmmMmmaka wu
n3y4dyeHume ero CBOWCTB

13.4

NPUroToBNeHNe pacTBOPOB C ONpeadenéHHONn MaccoBOW
Aornen pacTBOPEHHOrO BeLLECTBa

13.5

NMPUMEHEHNE WHOUKATOPOB (Nakmyca, MeTunopaHxa u
deHonTanemHa) ons onpeneneHus xapaktepa cpeabl B
pacTBOpax KUCIOT U Lenoyen

13.6

nccrnefoBaHe M onMcaHue CBOWCTB HEOPraHWYECKMX BELLECTB
PasnMYHbIX KaccoB; M3y4YeHWe B3aMMOAENCTBUS KUCIOT C
MeTannamu, OKCMaaMu  MeTansoB,  PacTBOPMMbIMU U
HEepacTBOPUMbLIMMA ~ OCHOBaHWAMW,  COMSIMKW;  MONyYeHue
HepacTBOPMMbIX OCHOBaHWIA; BbITECHEHME OAHOrO MeTanna
APYyrMM K3 pacTBopa CONW; uccnegoBaHMe amdoTepHbIX
CBOWICTB IMAPOKCMAO0B antoMUHKSA U LIMHKA

13.7

peLlleHne aKcnepuMeHTanbHbiX 3agad no temam: « OCHOBHbIE
Knaccbl HEOPraHMYEeCKNX COEOUHEHNIY ; «DNEKTPONMTMYECKas
auccounauusy; «BaxkHenwmne HemeTannbl U UX COEONHEHUNAY;
«Baxnenwmne metansnbl U X cCOeaUHEHUA»

13.8

XUMUYECKNE SKCMEPUMEHTbI, WIMCTPUPYOLLNE MNpPU3HaKK
NPOTEKaHUs1 peakuMi UOHHOrO OOMeHa; KaveCTBEHHble
peakumm Ha MNpPUCYTCTBYKOLLME B BOAHbIX PacTBOpax WOHbI:
xnopua-, 6pomua-, nogua-, cynedart-, gocdar-, kapboHar-,
CUNUKaT-aHUOHbI, TMOPOKCUA-MOHbI, KaTUOHbl  aMMOHMUS,
MarHusi, Kanbuusi, antoMUHUA, xenesa (2+) u xenesa (3+),
mMeaun (2+), UMHKa

14

YMeHue:
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NpeacTaBnATb  pe3ynbTaTbl  dKCnepumeHtTa B dopme
BbIBOJOB, [0Ka3aTenbCTB, rpadukoB 1 Tabnuu 1 BbIABNSATb




aMnmnpmn4eckme 3aKkOHOMEepPHOCTH

14.2

yCTaHaBJMBaTb CBA3N MeXOy pealibHO HabnogaemMbiMu
XMMmn4ecknmn ABrieHMAMNM U npoueccamu, rnpomncxogdaimMmm B

MaKpo- U MUKPOMUPE, OOBSACHATb MPUYMHBI MHOrooGpasus
BELLECTB




NMEPEYEHb 3JIEMEHTOB COAEPXAHUA, MPOBEPAEMbIX HA
OCHOBHOM roCyYgAPCTBEHHOM 3K3AMEHE NO XUMWUA

Koo

npOBepﬂeMblﬁ ANieMeHT coaepxaHusA

1

I'IepBOHaqaanble XUMUYECKNE MOHATUNA

1.1

Yunctole BewecTtBa n cmecu. Cnocobbl pasgeneHuns cmecen

1.2

ATOMBI 1 MOJEeKyIbl. Xnmmnyeckme anemMeHTbl. CMMBOMbI XMMUYECKNX
3JIEMEHTOB. npOCTbIe N CINOXHble BELLECTBA.

1.3

Xumnyeckasi cpopmyna. BaneHTHOCTb aTomMoB XNUMUNYECKNX
anemeHToB. CTeneHb OKNCNEHUs

1.4

3aKkoH nocTosiHCTBa cocTaBa BeuwecTtB. OTHOCUTENbHasi aTOMHasi
macca. OTHocuTenbHas MOneKkyndapHaa Macca. MaccoBasa pons
XMMNYECKOro anemMmeHTa B coeanHeHnn

1.5

KonnyectBo BewectBa. Monb. MonspHass macca. MonspHbIn 00BbEM
rasoB. BsammocBs3b KONMMYEeCTBa, MacCbl U 4ucra CTPYKTYPHbIX
eaVHWL, BellecTBa

1.6

dusnyeckme nU xmMuyeckne sBneHusl. Xummdeckas peakuuss n eé
Npu3Hakn. 3aKOH COXpaHEHUsI MacCbl BeLWEecTB. XuMmUyeckne
ypaBHEHWs

Mepuoguyecknn 3akoH u [lepuogmyeckass cuctema XUMUYECKUX
anemeHToB [J.. MeHgeneeBa. CTpoeHne aTomoB

2.1

Mepnognyeckun 3akoH. [lepuognyeckad cuctemMa XUMUYECKUX
anemenTtoB [.M. MeHnpeneesa. lNepuogbl u rpynnbl. duanyeckun
CMbICI NOPSAAKOBOro HOMepa, HOMEPOB NMepuoaa M rpynnbl ANeMeHTa

2.2

CtpoeHune atomoB. CocTaB aToMHbIX siaep. M3oTonbl. ONEKTPOHBLI.
CTpoeHune 3nekTPOHHbIX 0060no4Yek atoMoB nepBbix 20 XMMUYECKMX
anemeHToB lNepunognyeckon cuctemol [.1. MeHpgeneesa

2.3

3aKOHOMEPHOCTU B W3MEHEHUN CBOWCTB XMMWYECKUX IFIEMEHTOB
nepBbIX TPEX nNepuoaoB, Kanud, Kanbuus (paguyca aToMOB,
ANEKTPOOTPULATENBHOCTUN, MEeTaNnNMMYECKUX U  HeMeTann4yeckmnx
CBOWCTB) M WX COEANHEHUMA B COOTBETCTBUM C MONOXEHUEM
anemMeHToB B [lepnognyeckon cucteme n CTpPOEeHMEM UX aTOMOB

CTpoeHue BewecTa

3.1

Xnmunyeckas cBasb. KoBaneHTHas (nondpHasa u HenonsipHasi) CBA3b.
OneKTpooTPULATENBHOCTD XUMUYECKMX 3N1EMEHTOB. MOHHas CBA3b.
MeTtannunyeckas cBa3b

3.2

Twvnbl KpucTannyeckmnx peLeToK (aTomHas, NOHHag,
MeTannuMyeckas), 3aBUCMMOCTb CBOWCTB BewecTBa OT Tuna
Kpuctannny4eckomn peLlleTkm N Buga XMMmM4Yeckom CBS3n

BaxHenwure npeacraBuTenn HeopraHMYeckmx BewecTs. HemeTtansnbl
N nx coeguHeHnsa. MeTtannbl U X coeguHeHns

4.1

Knaccudmkaumss n HOMEHKnaTypa HeopraHU4eckux CoeanHEeHWUN:
okcmaoB (coneobpasyroume: OCHOBHbIE, KUCIOTHbIE, aM(OTEPHbIE) U
Heconeobpasyowme; OCHOBaHWA (WENOYM U  HepacTBOpUMbIE
OCHOBaHUSA); KMCNOT (Kucropogcoaepxawme un 6eckncrnopogHble,
OLHOOCHOBHbIE N MHOTOOCHOBHbIE); CONen (CpeaHUX 1 KUCHbIX)

4.2

dunsnyeckme U XMMUYECKME  CBOMCTBA  MNPOCTbIX  BELLECTB-




HeMeTannos: BoAopoaa, Xfiopa, KUCNopoaa, cepbl, a3oTa, dpocdopa,
yrnepona, KpeMHust

4.3

dusnyeckne M XMMmMYeckme CBOMCTBA MPOCTbIX BeLLEeCTB-MeTasnsoB:
NNTURA, HaTpUA, Kanud, MarHUs W Kanbuud, anioMUHKUA, Xeneasa.
OIEKTPOXNMUYECKUI P HAaNPsKeHU MeTansnos

4.4

dunsnyeckne M XUMMYECKUE CBOUCTBA BOOOPOAHbIX coenHeHuNn
HeMeTall10B: XfiopoBoaopoaa, cepoBogopoa, aMmmMnaka

4.5

dusmyeckne U XMMMYECKME CBOWCTBA OKCMOOB HeMeTarrsoB: cepbl
(IV, VI), asota(ll, IV, V), docdopa(lll, V), yrnepoga(ll, V),
kpemHus(1V). Mony4yeHne okcMaoB HeMeTansoB

4.6

Xummyeckne ceomnctBa okcugos: Metannos |A-IIIA rpynn, uwmHka,
meau(ll) nxxenesa(ll, lll). Nony4yeHne okcMaoB MeTansnos

4.7

Xnmunyeckme cBOMCTBA OCHOBAHUN M aMOTEPHbIX MOPOKCMA0B (Ha
npumMepe rMapoKCMAOB anioMUHKUA, Xenesa, UuHKa). [lonyyeHue
OCHOBaHNN 1 aMOTEPHbLIX TMOPOKCUAO0B

4.8

Obwmre  xumMmyeckme  CBOMCTBA  KUCMOT:  XJIOPOBOLOPOLHON,
CepoBOAOPOOHON, CEPHUCTOW, CEpPHOM, as3oTHOW, ocdopHon,
KpEMHMEBOW, YrOSIbHOMN. Ocobble XNMUYeckme CBOWCTBA
KOHLLEHTPUPOBAHHOW CEPHOM N @a30THOW KUCIOT. [1ony4yeHune kmucnot

4.9

O6Lwme xMmmn4eckne CBONCTBa cpeaHux conen. NonyyeHne conen

4.10

Mony4eHue, cobupaHue, pacrnosHaBaHMe BOOOPOAA, KUCIopoAaa,
ammuaka, yrnekucroro rasa B naoparopum

4.11

lMony4yeHne ammunaka, cepHON 1 a30THOM KNCMOT B NPOMBbILLIIEHHOCTN.
O6Lwme cnocobbl NoNy4YeHNa MeTansnos

4.12

"eHeTnyeckasa cBs3b mMexay KnaccamMmm HeopraHM4YeCckmnx coeaguHeHun

XUMUYecKme peakumm

5.1

Knaccudgumkaums XMMnUyYecknx peakumn no pasnmyHbiM npusHakam: no
4YUCIy U COCTaBYy Yy4acTBYHOLUMX B peakumMu BeLecTB, MO TenrioBOMy
apPeKkTy, MNO MU3MEHEHWIO CTEeneHenh OKUCIIEHUS  XMMUYECKUX
3/1IEMEHTOB

5.2

TennoBon 3p@MEKT XMMUYECKOW peakuuu, TepMOXMMUYecKkue
ypaBHEHUS. JK30- U IHOOTEPMUYECKNE peaKkuun. TepMoxmmudeckmne
ypaBHeHMS

5.3

OKMCNMTENBHOBOCCTAHOBUTENbHbIE  peakumn.  Okucnutenu — n
BoccTaHoBUTeNM. [poueccbl  OKUCMEHWSs W BOCCTAHOBIIEHUSI.
OnNeKTPOHHbIN HGanaHc OKUCIMTENBHOBOCCTAHOBUTENBHOW peakumnm

54

Teopua anektponutnyeckon auccoumaumm. KaTuMOHbI, aHWOHbI.
OneKTponNuTbl U HE3NEKTPONUTbl. CunbHble U criabble SNEKTPOSUTHI.
CreneHb guccoumaumnm

5.5

Peakumm noHHoro obmeHa. YcnoBusi NpoOTEKaHUs peakuuin MOHHOTO
obMmeHa, NosHbIe N COKPaLLEHHbIE MOHHbIE YPAaBHEHNSA peakLnin

XnMna n okpyxarowas cpeaa

6.1

Bewectea n maTepuanbl B NOBCEOAHEBHOM J>XMU3HW 4YerioBeka.
besonacHoe wucnonb3oBaHME BELLECTB U XUMUYECKUX peakunin B
nabopartopum n ObiTy. epBasi NOMOLWb NPU XMMUYECKMX OXOrax W
OTpaBJIEHNAX




6.2

XvMnyeckoe 3arpssHeHne OKpyxarollen cpefbl (KUCMOTHbIE O0XAM,
3arps3HeHne nouYBbl, BO3gyxa W  BOAOEMOB), cnocobbl ero
npepoTBpaweHuns NpegensHaa AonycTMMasi KOHUEHTpauns BeLlecTs
(MAK). Ponb xumumn B pelueHnn akonormdeckux npobnem. Ycunenue
NapHUKOBOro adhdekTa, paspyLleHne 030HOBOro Crnos

6.3

MpumeHeHne cepbl, asoTa, ocdopa, yrnepona, KpeMHUs N KX
coeguHeHnn B ObITy, MeauuuHe, MPOMBbILWEHHOCTU WU CEefbCKOM
xo3anctee. [llpumeHeHne wmMeTannoB W cnnaBoB (CTanb, YYryH,
AropantoMmHnin, 6poH3a) B ObITY U MPOMBILLFIEHHOCTU NX COEOUHEHUI.
[MoHATME O KOPPO3UM METanoB, OCHOBHblE CNOCOOLI 3aWUTbl UX OT
KOppOo3unn

6.4

MpupogHble WUCTOYHUKM YrieBoAoponoB (Yronb, MPUPOOHLIN ras,
HedTb), NPOOYKTbl UX NepepaboTkn (OeH3MH), ux posib B BbITY ”
NPOMbILLNIEHHOCTHU

6.5

nepBOHa‘-IaJ'Ibele NoHATMS 06 opraHn4eCkmnx BellectBax KakK o
coeanHeHnAX yrnepoaa (MeTaH, 9TaH, J3TUneH, aueTturneH, 3TaHOon,
MmuuepunH, YKCyCcHad KI/ICJ'IOTa). lMoHsATME O OGMONOrMYeckn BaXKHbIX
BeLleCTBax: XXupakx, oenkax, yrnesoaax — " X posn B XN3HU YeJoBEKa

PacuéTtbl:

7.1

no cpopmynaM XUMWNYECKUX COEaUNHEHUN

7.2

Macchbl (MaccoBOM) 40NN PpacTBOPEHHOIO BELLECTBA B pacTBope

7.3

no XxMmmn4eCckKknm ypaBHeHNAM
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