Munucreperso oGpazosanus u nayku Pecnybanku Bypstus MKY
""Paiionnoe ynpasaenne o6pazosanns” MAOY "Boaswepeuenckas COLIN"

MAOY "boasmepeuenckas COIL"

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
Meronuyeckum MeTtoanuecknm coeroM  JIMpeKTOp, IjbHI
obbenuHeHHeM (- 5/4 %b
Z L /. Kamounnkona H.A, (o g B.M.
< Bypxosa E.H. lporokon ot «31» 08 2023  TMpuxas Ne92 ot «31» 08
Ipotokon or «31» 08 2023 ™ 2023 r.
r,
PABOYASI IPOTPAMMA

yuebnoro npeamera «Xumus. Bazossiii yposenn»
Juist obyqarommxes 8 — 9 knaccos

c.bonbmasn Peuxa 2023






NOACHUTE/NIbHAA 3AMNCKA

Mporpamma no XMMmmn Ha ypoBHe OCHOBHOIO 0b6Lero 06pa3oBaHMA cocTaBieHa Ha OCHOBE TPeboBaHM
K pe3y/ibTaTam OCBOEHUA OCHOBHOM 06pa3oBaTe/IbHOM NPOrpamMmmMbl OCHOBHOIO obLero obpasoBaHus,
npeactasneHHbix B PrOC 000, a TakKe Ha ocHoBe deaepanbHoM paboyent Nporpammbl BOCMUTAHMA U C
YY4ETOM KOHLEeNuMn npenogasaHus y4ebHoro npeamerta «Xmmua» B 06pa3oBaTesibHbIX OpraHM3aumsax
Poccuiickoin Peagepaunn.

Mporpamma no xMmun AaéT npeacraBaeHme o Luensax, obuei ctpaternm obyyeHus, BOCNUTaAHUA U
pa3BMTUA obyvatoWwmxca cpeacTBamm yuebHoro npeameTa, ycTaHaB/MBaAET obs3aTeibHOe NpegMeTHoe
cogeprkaHue, npeaycMaTpuBaeT pacnpeaesieHne ero no Kaaccam v CTPYKTypupoBaHue Mo pasgeniam u
Temam Nporpammsbl Mo XMMUK, onpeaenseT KoNNYeCcTBEHHbIE U KaueCTBEHHbIE XapaKTepPUCTUKK
coaeprkaHuA, peKoMeHAyeMyo N0CAe40BaTeIbHOCTb U3YYEHUA XMMUN C YH4ETOM MEXKNPEeAMETHbIX U
BHYTPUNPeAMETHbIX CBA3EN, NOrMKN y4ebHOro npouecca, BO3pacTHbIX 0cobeHHOCTen obyyatowmxcs,
onpeaenseT BO3MOXHOCTU NpeameTa ANA peanusaumm TpebosaHuii K pe3yabTaTam 0CBOEHMA OCHOBHOM
obpa3oBaTenbHOM NPOrpaMmmbl Ha YPOBHE OCHOBHOIO 06LLero obpasoBaHus, a TakKe TpeboBaHUM K
pe3synbTaTam 0by4eHNA XUMUU Ha YPOBHE Leneit n3ydeHma npeamera MU OCHOBHbIX BUAOB yyebHo-
NMo3HaBaTe/IbHOMN AeATeNbHOCTU 0OYYalOLLErOCA MO OCBOEHUIO Y4eOHOro coaeprKaHus.

3HaHWe XMMWUW CTYKUT OCHOBOW Ana GopMMPOBaHMA MUPOBO33pEHMA 0byYatoLLerocs, ero
npeacrasieHuii 0 MaTepranbHOM eANHCTBE MUPA, BasKHYIO PO/b UrpatoT Gopmupyemble Xummuei
npeacTaB/ieHnsa O B3aMMONpPEBPALLEHNAX SHEPTUN M 06 3BOJIIOLMU BELLLECTB B MPUPOAE, O NyTAX
pelweHna rnobanbHbIx NPobiemM yCTOMYMBOTO Pa3BUTUA YEOBEYECTBA — CbiPbEBOW, IHEPreTUYECKOM,
NULLEBOM M 3KON0OrMYecKol 6esonacHocTu, Npobaem 34paBooOXpaHeHUn.

M3yyeHne xummu:

CNOCOBCTBYET peasinsaLmm BOSMOKHOCTEN A1A CaMOpPas3BUTMA U GOPMUMPOBAHUA KyNbTypbl JIMYHOCTHU, eé
obwen n GyHKLMOHANbHOM rPaMOTHOCTH;

BHOCWT BKNaZ4 B pOPMMUPOBAHME MbILNEHMA N TBOPYECKUX CNOCOBHOCTEN 06yYaloWmMXCA, HAaBbIKOB MX
CaMOCTOATE/IbHON y4ebHOW AeATeNbHOCTU, IKCNEPUMEHTAIbHBIX U UCCeA0BaTENbCKUX YMEHWH,
HeobXoAMMbIX KaK B NOBCEAHEBHOW KN3HU, TaK U B NPOPECCUOHANbHON AeATeNbHOCTH;

3HAaKOMWT CO CneumpUuKoit HayYHOro MblLLIEHNA, 3aKNa4bIBAET OCHOBbI LLe/I0CTHOTO B3rA4a Ha
€4AMHCTBO NPUPOAbI U YeNI0BEKA, ABNAETCA OTBETCTBEHHbIM 3Tanom B GOPMMPOBAHMM €CTECTBEHHO-
Hay4YHOM rPaMOTHOCTM 0ByYatoWMXCS;

CI'IOCOﬁCTBYET d)OpMMpOBaHMI-O LUEHHOCTHOIo OTHOLWEHWA K eCTeCTBEHHO-HAYYHbIM 3HaHUAM, K Npupoae,
K 4yenoBseky, BHOCUT cBoW BK/1aj B 3KOJ/10Tn4yeckoe 06pasoBaHme o6yqa|ouj,mxcn.

[aHHble HanpaBaeHUs B 06y4yeHUN xumun obecneymsatoTca cneundPuKon coaepkaHusa yuebHoro
npeameTa, KOTOpbI ABAAETCA NegarorMyeckn aganTMPoBaHHbIM OTParKeHnem 6a30BOIM HayKM XMMUM HA
onpeaenéHHoOM 3Tane eé pasBuTUA.



Kypc XMmMunK Ha ypoBHe 0CHOBHOro 06Liero o6pasoBaHna OpUEHTUPOBAH Ha OCBOEHMEe 0byJatoWwmmuca
cUCTeMbl NepBOHAYasIbHbIX MOHATUI XMMWUK, OCHOB HEOPraHUYECKOM XMMUU U HEKOTOPbIX OTAENbHbIX
3HAYMMbIX NOHATUIA OPraHNUYECKOM XUMNN.

CTpyKTypa cofepsaHua Nporpammbl no XMmnmn chopmmpoBaHa Ha OCHOBE CUCTEMHOrO NoAxX0oAa K eé
nsyyeHuto. CogeprkaHune CKNaablBaeTca U3 CUCTEMbI MOHATU O XMMUYECKOM 3/1IEMEHTE U BELLecTBe U
CUCTEMbI MOHATUI O XMMUYECKOM peaKkummn. O6e 3T1 cUcTeMbl CTPYKTYPHO OPraHn30BaHbl N0 NPUHLMNY
nocaeA0BaTeNbHOIo Pa3BUTUA 3HAHMI Ha OCHOBE TEOPETUYECKMX NPEACTaBNEHNA Pa3HOro YPOBHSA:

— aTOMHO-MONEKYNIAPHOTO Y4E€HNA KaK OCHOBbI BCErO eCTeECTBO3HAHUA,

- nepMO,ﬂ,M‘-IECKOI'O 3aKoHa [. . MeHaeneeBa Kak OCHOBHOIO 3aKOHA XMMUU;
— Yy4eHuA O CTPOEHNN aTOMa U XMMUYECKON CBA3MN;

- ﬂpEACTaBHEHMVI 06 3J'IEI-(TpOJ'IVITM‘-IECK0171 Aanccoumnaumm sellecTs B pacTtBopax.

TeopeTnyeckne 3HaHMA PacCMATPMUBAKOTCA HA OCHOBE IMMNUPUYECKN NOSYYEHHBIX M OCMbICIEHHbIX
(I)aKTOB, Pa3BnBalOTCA NOC1ea0BaTE/IbHO OT OA4HOIO YPOBHA K ApPYyromy, BbinoNHAA d)yHKLI,MM 06bACHEHMS
M NPOrH03npoBaHnNA CBOICTB, CTpoeHnA n BO3MOXXHOCTEMN NPaKTU4YeCKoro npnmeHeHnA U nonyvyeHuAa
n3yvyaembiX BeLECTB.

OcBoeHMe NporpaMmbl MO XMMUK CNOCOBCTBYET POPMMPOBAHUIO NPEACTABNEHNA O XMMUYECKOM
COCTaB/IAOLWEN HAYYHOMN KapTUHbI MMPA B JIOFTUKE €€ CUCTEMHOM NPUPOAbI, LEHHOCTHOrO OTHOLIEHMA K
Hay4YHOMY 3HaHWIO U METOAAM NO3HAHMA B HAayKe. M3yyeHne XMMUK NPOUNCXOAMUT C MPUBEYEHNEM
3HaHWUI U3 paHee U3yYeHHbIX y4ebHbIX NpeameToB: « OKpyKatowmii mup», «brnonorma. 5—7 Knaccbi» u
«®PusumkKa. 7 Knacer.

MpY U3y4eHUN XMMUM NPOUCXOAUT GOPMMUPOBAHNE 3HAHUIA OCHOB XMMUYECKOM HayKM Kak obiactu
COBPEMEHHOr0 ecTeCTBO3HaHUSA, MPAKTUUYECKON AeATeIbHOCTM YeI0BEKA M KaK O4HOI0 U3 KOMMOHEHTOB
MWPOBOM Ky/bTypbl. 3a4a4a y4ebHOro npeamera cocTomT B OpMUPOBAHMUM CUCTEMbI XMMUYECKUX
3HaHUI — BaKHeWLWMX GaKTOB, NOHATMUI, 3aKOHOB Y TEOPETUYECKMX MNONOKEHUIN, AOCTYMHbIX
0606LeHNIT MMPOBO33PEHYECKOro XapaKTepa, A3blKa HayKn, B NPMOOLEHUM K HAYYHbIM METOAAM
MO3HAHMA NPU N3YHEHUM BELLECTB U XMMUYECKUX peakLmii, B GOPMMUPOBAHNN N PA3BUTUK
No3HaBaTebHbIX YMEHUIA N UX MPUMEHEHUM B yuebHO-N03HaBaTeNbHOM M y4ebHOo-MCcCnea0BaTeIbCKOM
AeATeNbHOCTU, 0CBOEHUM NpaBua 6esonacHoro obpalleHna ¢ BeLLeCcTBaMm B NOBCEAHEBHOM KU3HM.

Mpn U3y4eHUM XMMUM Ha YPOBHE OCHOBHOTO 0bLLero o6pasoBaHMA BaxKHOe 3HaueHne npnobpenn Takme
LLe/n, Kak:

— POpMUPOBAHME MHTE/IEKTYANbHO PA3BUTOM IMUHOCTU, TOTOBOM K CaMo0bpa3oBaHuio,
COTPYAHMYECTBY, CAMOCTOATENbHOMY MPUHATUIO PeLLeHMIA, CNOCOBHOM aAanTUPOBaThCA K BbICTPO
MEHSAIOLLMMCA YCNOBUAM KU3HM;

— HanpaB/NeHHOCTb 0ByYeHNs Ha cucTeMaTUUYECKoe NPUobLLLEeHMEe 0BYYaIOLLMXCA K CAMOCTOATE/IbHOM
no3HaBaTe/bHOW AeATeNbHOCTU, HayYHbIM MeToAam No3HaHUA, GOPMUPYIOLLUM MOTUBALIMIO U
pa3BuUTME CNOCOBHOCTEN K XMnu;



— obecneyeHune ycnosuii, cnocobcTBytoWwmMxX NnpnobpeTeHnto obyyatowmmmncs onbiTa pasHoobpasHom
0eATeNbHOCTU, NO3HAHUA U CAMOMNO3HAHUA, KNtOYEBBIX HABbIKOB (K/OYEBbIX KOMMETEHLNIM), MMEROLLMX
YHMBEPCaNbHOE 3HaYEeHWNE /1A Pa3INYHbIX BUAOB AEATENbHOCTH;

— dopmumpoBaHue ob6uLen GYHKLMOHANBHOW U eCTECTBEHHO-HAYYHOM FPAaMOTHOCTH, B TOM YMCAE YMEHUI
0ODBACHATL M OLEHNBATL ABNEHMNA OKPYKAIOLLETO MUPA, UCMO/b3YA 3HAHUA U ONbIT, NOJYYEHHbIE NPU
U3YYEHUN XUMUK, MTPUMEHATL UX NPU peLLeHnn Npobaem B NOBCEAHEBHOM KU3HM U TPYL0BOM
AeATenbHoCTY;

— dopMMpoBaHME Yy 06YUAIOLWMXCA 'YMAHUCTUYECKUX OTHOLLIEHWUIM, MOHUMAHUA LEHHOCTU XMMUYECKUX
3HaHWUM AnsA BbIPabOTKM 3KONOIMYECKM LenecoobpasHoro noseaeHus B ObITy U TPYA0BOWN AEATENbHOCTH
B LLe/IAX COXPaHEHMA CBOETro 340P0BbsA M OKPYXKatoLLel NpupoaHon cpeapl;

— pasBUTUE MOTMBALUU K OBYyYEHMIO, CNOCOBHOCTEN K CAMOKOHTPO/II0 M CAMOBOCMNMTAHUIO Ha OCHOBE
ycBOEHMA 0bLeyenoBeyeckmx LeHHOCTEM, FOTOBHOCTU K OCO3HaHHOMY Bblibopy npoduns m
HanpaB/€HHOCTU Aa/ibHenLero obyyeHus.

Ob6uee YMCNO0 YACcoB, OTBEAEHHbIX 415 U3YYEHUA XMMUKN Ha YPOBHE OCHOBHOTO 06LLero o6pasoBaHus,
coctasnseT 136 yacoB: B 8 knacce — 68 yacos (2 yaca B Hegento), B 9 Knacce — 68 yacos (2 4aca B
Hegento).



COOEPXAHWE OBYYEHUA

8 KJTACC
MepBoHaYaibHble XMMUYECKNE NOHATUA

HDEAMET XUMUN. PONb XMMUK B }KU3HU YeNOBEKA. XMMUA B CUCTEME HayK. Tena v BewecTsa.
dur3myeckne cBoncTBa BelwecTs. AI'pEI'aTHOE cocToAaHue BewecTs. [loHATUE O MeToAax MO3HAHMA B
XMMUK. YnCTble BeLecTBa U CMeCH. Cnocobbl pasgeneHnAa cmecei.

ATOMbI 1 MONIEKYbI. XUMMYECKME anemeHTbl. CUMBOIbI XMMUYECKMX 31eMEHTOB. [1pocTble U CI0XKHblIe
Bel,ecTBa. ATOMHO-MOIEKYNAPHOE yYeHume.

Xnmmnyeckasn d)opmyna. BaneHTHOCTb aTOMOB XMMUYECKNX 3IN1E€MEHTOB. 3aKOH NOCTOAHCTBA COCTaBa
gewtects. OTHOCUTENbHAA aTOMHaA macca. OTHOCMTEeNbHAA MONeKyaApHaa macca. Maccosaa gona
XUMUNYECKOTo a1eEMEHTA B COegUHEHUMN.

Konunyectso sewwectsa. Monb. MonapHaa macca. B3anmocBA3b KOAMYECTBA, MacCbl M YNCNA CTPYKTYPHbIX
eanHuL, BellecTBa. Pacyétbl no popmyiam XMMUYECKUX COeAUHEHUN.

duUsnyeckne n XMmuyeckune ABeHUA. Xmmmyeckan peakuma 1 eé npmMsHakun. 3aKoH coxpaHeHUsa Macchbl
BellecTs. XMmmyeckue ypasHeHuA. KnaccudbmKaumsa XMMMUUYEeCcKMX peakumin (coeamHeHuns, pas3noxeHus,
3amelleHns, obmeHa).

Xnmunueckni 3KCNEPUMEHT:

3HAKOMCTBO C XMMUWYECKoM nocyaoi, npasunamm pabotbl B nlabopatopum n npuémamm obpalleHuns c
nabopaTtopHbIM 060pyA0BaHNEM, U3yYEeHUE U onncaHue GU3NYECKMX CBOMCTB 06pa3LoB
HeopraHMYecKMx BelecTs, HabaoaeHne GpU3NYECKUX (N1aBaeHME BOCKaA, TasHUE ibda, pacTMpaHue
Caxapa B CTynKe, KUNeHne n KOH4eHcauuAa BO,CI,bI) N XUMUNYECKUX (ropeHme cBeyun, NnpokannsaHue
MeAHOM NPOBOJIOKM, B3aUMOAENCTBME MENA C KNCNOTON) ABNEHUI, HabAoAEHME M ONUCaHNE
NPW3HaKOB NPOTEKAHUA XMMMUYECKMX PeaKkLUuii (pa3norkeHne caxapa, B3aMMOAENCTBUE CEPHOMN KNCNOTbI
C X70pnaom bapus, pasnoxeHue rugpokcuaa meam (1) npu HarpeBaHMK, B3aMMOAENCTBME XKeesa C
pactBopom conv megym (Il), nsyyeHune cnocobos pasaeneHuns cMmeceid: C NOMOLLbIO MarHuTa,
dunbTpOBaHME, BbINAPUBAHWE, AUCTUANALNA, XPOMaTOrpadus, NPoBeLeHNE OYUCTKM NOBaPEHHON COMK,
HablofeHWe 1 onNncaHye PesynbTaToB NPOBEAEHUSA OMbITa, UTIOCTPUPYIOLLETO 3aKOH COXPaHEHUS
Macchbl, co3gaHve moaeneit Monekyn (LapocTepKHeBbIX).

BarkHelwue npeacraBuTeIM HeOpPraHNYeCKMUX BellecTs

Bo3ayx — cmecb rasos. Coctas Bo3gyxa. Kuciopog — anemeHT 1 NpocToe BellecTBo. HaxoxaeHne
KMciopoaa B npupose, dusmnyeckne u xuMmyeckmne CBOMCTBA (peakuumn ropeHmns). OKeugebl.
MpumeHeHne Kncnopoga. Cnocobbl NoyYeHUs KMCAopoaa B 1abopaTtopmy U NPOMbILLIEHHOCTHU.
KpyrosopoT Knucnopoga B npupoge. O30H — asoTponHas moandukaums Kucaopoaa.

TennoBon aGpPeKT XMMMUYECKOM peaKkLmmn, TEPMOXMMUYECKUE YPAaBHEHUSA, IK30- U SHAOTEPMUYECKME
peakumu. ToNaMBO: Yroaib U MeTaH. 3arpA3HeHue Bo34yXa, YyCuaeHne napHMKoBoro addekTa,
paspyLieHne 030HOBOrO C/OoA.



Boaopoa — 3eMeHT 1 NPoCcToe BelecTso. HaxoxaeHne Boaopoaa B npupose, dusmyeckme um
XMMUYECKME CBOMCTBA, NPUMeEHeHUe, cnocobbl noydeHmsa. Kucnotsl u conu.

MonapHbI 06bEMm razos. PacyéTbl N0 XMMUYECKMM YPABHEHUAM.

dusnyeckne ceoictea Boapl. Boaa Kak pactBopuTtenb. PacTBopbl. HacblleHHble U HeHACbILEeHHble
pacTBopbl. PacTBOPUMOCTb BeLLeCcTB B Boge. MaccoBas 4011 BELWEeCTBa B pacTBope. XMMUYecKkne
cBolicTBa BoAbl. OcHOBaHUA. Ponb pacTBOPOB B NPUPOAE U B }KMU3HU YeoBeKa. KpyrosopoT BoAbl B
npupogae. 3arpAsHeHne NpMpoaHbIx Bod. OXpaHa U OYMCTKA NPUPOLHbIX BOA.

Knaccndukauma HeopraHndecknx coeamHeHmin. OKenabl. KnaccuouKkauma okenaos: coneobpasyoume
(ocHOBHbIE, KUCNOTHbIE, amdoTepHble) n HecoeobpasyioLme. HomeHKnaTypa okecnaos. dusmyeckme n
XMMUYECKMe CBOMCTBa OKCMA0B. [onyvyeHne oKCuaos.

OcHoBaHusA. Knaccndumkauma 0CHOBAHWI: LWENOYM M HEPACTBOPMMblE OCHOBaHUA. HomeHKknaTypa
OCHOBaHMU. PU3MYECKNE U XMMUYECKME CBOMCTBA OCHOBaHMUI. [lonydeHne OCHOBaHUM.

Kncnoteol. KJ'IaCCMd)MKaLI,VIH KNCNOT. HomeHKnaTypa Knucnot. dusmyeckne n XuMmn4eckmne CBOMCTBA KUCOT.
Pag aktMsHoCTM meTannos H. H. bekeTosa. NonyyeHwe KMUCNOT.

Conn. HomeHknatypa coneit. Pusmyeckmne n xmumnyeckmne cBomcTea conen. MonyyeHune conen.
leHeTMYecKan CBA3b MeXKAY KNacCamMmn HEOPraHUYECKUX COeaNHEHNI.
XMMUYECKNI SKCNEPUMEHT:

KauyecTBEHHOE onpeaesieHne CoaepKaHUA KUCI0Poaa B BO3AYXe, NOJlyYeHUe, cobupaHue,
pacnosHaBaHMe M U3yuyeHne CBOMCTB KUC/I0poaa, HabaogeHne B3aMMOAENCTBUA BELLECTB C
KMCNIOPOAOM U YCNOBUSA BO3HUKHOBEHMA M NPeKpaLLeHMa ropeHnn (noxapa), 03HakoMeHue ¢
06pasLLaMM OKCMAO0B U OMUCAHME UX CBOMCTB, MOJIy4eHMe, CObUpaHue, pacnosHaBaHUe U U3yyeHue
CBOWCTB BogopoJa (ropeHune), B3anmoaencresme sogopoaa c okcuaom meam (l1) (803mokHo
MCMO/Ib30BaHME BULEOMATEPMAIOB), HabAloAeHWe 06Pa3L0B BELLECTB KOMYyecTBOM 1 Mosb,
nccnefoBaHWe 0cobeHHOCTeN PacTBOPEHWA BELLECTB C PAa3/IMYHOW PAacTBOPUMOCTbLIO, MPUFOTOBEHME
pacTBOPOB C onpeaeéHHOM MacCOBOM f0el PacTBOPEHHOIO BELLLECTBA, B3aMMOAENCTBNE BOAbI C
MeTasinaMu (HaTpuem U Kanblumem) (BO3MOXKHO UCMO/Ib30BaHWE BUAEOMATEPMASIOB), UCCIIE0BaHME
06pasLLOB HEOPraHNYECKMX BELLLECTB PA3/IMYHbIX KNACcCOB, HabNOAeHNE USMEHEHUA OKPACKK
WMHAMKATOPOB B PACTBOPAX KUCAOT U WenoYeit, nsydeHne BsanmogencTamna okcnga meam (Il) c
pPacTBOPOM CEPHOM KUCIOTbI, KUCIOT C META/IIaMU, PeaKLMIA HEUTPAanusaumm, noayyeHme
HepacTBOPUMMbIX OCHOBAHWIA, BbITECHEHWE OAHOT0 METaNNa APYTMM U3 PAcTBOPA COMU, peLleHne
3KCMEePUMEHTaIbHbIX 3334 Mo Teme «BarkHelLme Knaccbl HEOPraHMYECKUX COEAUHEHWNAY.

Mepurogmyeckmin 3aKoH u NMepunoanyeckan cuctema xmmmyecknx anemeHtos . . MeHgeneesa.
CTpoeHune aTomoB. Xummn4yeckas cBAsb. OKNCANTENbHO-BOCCTAHOBUTE/IbHbIE PEAKLUN

MepBble NOMNbITKM KNACCUPUKALMM XUMUYECKMX 3/1EMEHTOB. MOHATHE O rpynmnax CXoAHbIX 3/1IEMEHTOB
(LLenoyHbIe U LWeNoYHO3eME/IbHbIE METaJIbl, FaoreHbl, MUHEPTHbIE Tasbl). DIeMeHTbI, KoTopble
06pasyoT amPpoTepHbIE OKCUABI U TMAPOKCUAbI.

I'Iepmop,mqecmﬁ 3aKoH. lNepuoaunyeckasa cuctema xmummyeckmnx anemeHtos . 1. MeHgeneesa.
KOpOTKOI’IepMOAHaH n oanHHonepmnogHas d)OprI I'Iepmop,mqecr(oﬁ CUCTEMbI XMMUYECKMX InemeHToB [.



N. MeHnaeneesa. MNepuogpl v rpynnbl. PU3NMUECKMIN CMbICA NOPAAKOBOro HOMepa, HOMepoB neproaa u

rpynnbl 31emeHTa.

CtpoeHune atomoB. CocTaB aTOMHbIX siaep. M3oTonbl. DNeKTpoHbl. CTpoeHUe 3/1eKTPOHHbIX 060/104€eK
aTomoB nepsbix 20 XuMmmnyeckux anemeHToB MNepuogmyeckoi cuctemol . . MeHgeneesa.
XapaKTepuCTMKa XMMNYECKOTo 3/1IeMeHTa Mo ero nosoxeHuto B NMepuoanyeckoii cucteme 4. U.
MeHpeneesa.

3aKOHOMEpHOCTM N3MEHEHUNA PpaanyCa aTOMOB XMMUYECKUX SNNEMEHTOB, METAI/TUYECKUX U
HeMeTa/IMYEeCKMUX CBOMUCTB Mo rpynnam n nepnogam.

3HaveHue MNMepuoanyeckoro 3akoHa u MeprMoanyecKor CUCTEMbI XMMUYECKMUX SNEMEHTOB ANA PA3BUTUA
HAyKKW U NpakTuKkK. [. N. MeHaenees — y4€HbI U rpaXKaaHUH.

Xummnyeckas cBasb. KoBaneHTHan (NonspHas M HENOAPHAA) CBA3b. DNEKTPOOTPULATENBHOCTb
XMMUYECKNX 3/1IeMEHTOB. MIOHHas cBA3b.

CreneHb okucneHuna. OKMCANTENbHO-BOCCTaHOBUTE/bHbIE peakuuu. NpoLeccbl OKUCNEHUA U
BoCCTaHoBAEHMA. OKUCAUTENN N BOCCTAHOBUTENMN.

XnMmunueckni 3KCNEPUMEHT:

nsyyeHme o6pasLLOB BELLECTB METa/I/IOB M HEMETA/I/I0B, B3aMMOAENCTBME TMAPOKCUAE LMHKE C
pacTBOPaMM KMCNOT U LLLeIoYeit, NPoBeAeHMUE OMNbITOB, UANKOCTPUPYIOLLMX MPUMEPbI OKUCUTENBHO-
BOCCTaHOBUTE/IbHbIX PeakLmii (ropeHmne, peakumn pas/oxeHns, CoeAnHeHNs).

MexxnpeameTHble CBA3MU

Peannsauna mexknpegmeTHbIX cBszen npu N3y4eHnm xmummmn B 8 Knacce OCYyLLECTBNAETCA Yepe3
MCNoNb30BaHME Kak O6LLI,VIX eCTeCTBEeHHO-HaYy4HbIX HOHHTMﬁ, TaK ¥ I'IOHFITMVI, ABNAKOLWNXCA CUCTEMHbIMU
ANA oTAeNibHbIX NpegmeToB eCTeCTBEHHO-HAay4YHOro LunKna.

Ob6uwue ecTeCTBEHHO-HayYHble NOHATUA: Hay4YHbIN GaKT, rMNoTe3a, TeopuA, 3aKOH, aHaNU3, CUHTES,
KnaccuouKaums, nepmoandHocTb, HabloaeHne, SKCNePUMEHT, MOAEIMPOBaHNE, M3MEPEHNE, MOAEb,
ABNEHMe.

®ur3mMKa: maTepmsa, aTOM, 3/IEKTPOH, MPOTOH, HEUTPOH, MOH, HYKANA, U30TOMbI, PagMOaKTUBHOCTD,
MOJIEKYNA, SNEKTPUUECKNI 3apajl, BELLECTBO, Teslo, 06bEM, arperaTHOe COCTOSIHWE BELLECTBA, ras,
dusnYecKme BENNYMHDI, ANHULLBbI U3MEPEHUA, KOCMOC, NAaHeTbl, 38€34bl, ConHLE.

buonorua: potocnHTes, AbixaHne, bnocoepa.

Feorpadusa: atmocdepa, rmgpochepa, MMHEPasbl, FTOPHbIE MOPOABI, NOJIe3HbIE NCKONAaemble, TON/IMBO,
BOAHbIE pecypchbl.

9 K/TACC
BellecTBo 1 XMMMUECKan peakuma

nepMOAMHECKMVI 3aKOH. I'Iepmop,mqecr(aﬂ cucTema xmummyeckux anemenTos . . MeHngeneesa.
CTpOGHMe aTOMOB. 3aKOHOMepHOCTVI B MU3MEHEHMWN CBOMCTB XMMNYECKUX IN1EMEHTOB nepsbixX TpéX



nepmnoaos, Kanuma, Kaabuna n nx COGLI,VIHEHVIVI B COOTBETCTBUU C NONIOXKEHNEM S21EMEHTOB B

I‘Iepmo,u,mqecr(oi/'l cncreme m CTpoeHmem nx atTomos.

CTpOEHMe BeulecTtsa: Buabl XMMMYECKOW cBs3W. Tunbl KpuUctannnyeckmx peméTOK, 3aBMCMMOCTb CBOMCTB
Beuwlecrtsa OT TMna KpMCTaﬂﬂM‘-IeCI-(Oﬁ pELLIéTKVI 1 Buaa XMMMUYECKOWN CBA3M.

Knaccndurauma u HOMeHKNaTypa HeopraHMYecKkux BeLW,ecTs. XMMmnYeckne CBOMCTBA BeLLLeCTs,
OTHOCALLUMXCA K Pa3/INYHbIM KJaccaM HeopPraHUYeCKUX CoeANHEHUI, reHeTMyecKan CcBA3b
HeopraHMYecKux BeLLecTs.

Knaccndumkauma XMMUYECKUX peakLmii No pasanyHbIM NpuM3HaKam (Mo YMcay M CoCTaBy y4acTBYIOLWMX B
peaKkunn BeLLecTB, No Ten10BoMy 3GPEKTY, MO U3MEHEHMIO CTENEHEN OKUCNEHUA XMMMUYECKUX
3N1eMEeHTOB, N0 06PAaTUMOCTM, MO YHACTUIO KaTaNM3aTopa). IK30- U SIHA0TEPMUYECKME PEaKLUN,
TEPMOXMMUNYECKME YPABHEHUS.

MoHATMe 0 cKopOoCTH XMMUYECKOM peakuuun. NoHATne 06 O6paTMMbIX n H606paTMMbIX XUMUNYECKNX
peakumax. [TOHATME O FOMOreHHbIX U reTeporeHHbIX peakymax. NMoHATMe o KaTanuse. NoHATHE O
XUMNYECKOM paBHOBECUMN. ¢’aKTOpr, BAnAOWME Ha CKOPOCTb XMMUYECKOM peaKkunn n nonoxeHume
XUMHNYeCKOoro pasHoBecCuUA.

OKUCNUTENbHO-BOCCTAHOBUTE/bHbIE peaKLMU, SNeKTPOHHbIN 6anaHC OKUCAUTENbHO-
BOCCTaHOBUTENbHOM peakuun. CocTaBaeHne ypaBHEHUIA OKMCANTEIbHO-BOCCTAaHOBUTE/IbHbIX PEaKLMIA C
MCMOo/Ib30BaHNEM METOAa 3/1eKTPoHHOro 6anaHca.

Teopua 3J'IEKTp0}'IMTW—|eCKOl71 anccounaunmn. 3I'IEKTpOJ'IMTbI N HE3NTEKTPONNUTLI. KaTWOHBbI, aHNOHBI.
MexaHn3m guccoumnaumm BewecTs € pasaMyHbIMU BUOAMMN XMmuyeckom ceasun. CreneHb anccoumnaunmn.
CunbHble 1 cnabble 3/1EKTPO/INTLI.

Peakuuu noHHOro obmeHa. Yci10BMsA NpoTeKaHWs peakumii MOHHOro obmMeHa, NoJiHbIe U COKPaLWEHHbIE
WOHHbIE YpaBHEHMSA peaKkumit. CBOMCTBA KUCAOT, OCHOBAHMI U COMlei B CBETE NpeacTaBaAeHni 06
3N1EKTPOANTUYECKOM Anccoumnaummn. KayectBeHHble peaKkumm Ha MOHBbI. MOHATHUE O TMAPOAN3E CONEeN.

XnMmunyeckni 3KCNEPUMEHT:

03HaKOMJ/IEHME C MOAENAMMU KPUCTANIZINYECKMX PELLETOK HEOPraHUYECKUX BELLECTB — MeTaNN0B U
HemeTannoB (rpadurTa 1 afiMasa), CI0XKHbIX BELLECTB (xn0puaa HaTpua), uccnegosaHue 3aBUCUMOCTH
CKOPOCTM XMMMNYECKON peakLmmn OT BO3AENCTBMA Pa3/IMYHbIX paKTOPOB, MCCneaoBaHue
3/1eKTPONPOBOAHOCTM PacTBOPOB BELLECTB, NPOLEecca ANCCOLMALIMMN KUCOT, LLeloYen n conei
(BO3MOXHO MCMO/Ib30BaHNE BUAEO MaTepnasos), NPoBeAEHNE OMbITOB, MTOCTPUPYIOLLMNX NPU3HAKM
npoTeKaHua peakumii noHHoro obmeHa (o6pa3oBaHmne ocajKa, BblaeneHne rasa, o6pasosaHue BoAbl),
OMbITOB, UNIIOCTPUPYIOLLMX NPUMEPbI OKUCINTEIbHO-BOCCTaHOBUTE/NbHbIX PeaKLumil (ropeHue, peakumm
Pa3NoKeHUs, CoeanHEHNA), pacno3HaBaHne HeoPraHMYECKMX BELECTB C MOMOLLbIO Ka4yeCTBEHHbIX
peaKLMii Ha UOHbI, PeLleHne SKCNePUMEHTA/IbHbIX 3a4a4.

HemeTannbl n nx coegmMHeHUA

O6LIJ,aFI XapaKTepPUCTUKa rasioreHos. OcobeHHocTH CTPOEHUNA aTOMOB, XapaKTepHble CTeNeHN OKUCNEHUA.
CTpOGHMe n d)M3I/I'~I€CKVIe CBOWCTBA NPOCTbIX BEWECTB — ra/1I0OreHos. XMMMYeckune cBOMCTBA Ha npumepe
Xnopa (B3aMMOAEVICTBMe C MeTaN1aMM, HEMETA/IZ1aMW, LI.I,EJ'IO"IaMVI). XJ'IOpOBOAOpO,CI,. ConaHaa Kncnora,



XMMUYECKME CBOMCTBA, NolyYeHne, npumeHeHue. [leicTeme xa0pa 1 XJ1I0poBOA0POAA Ha OPraHn3m
yesioBeKa. BaxHelwwme xn0pnapl U UX HAXOXKAEHUE B MPUpPoae.

O6wan xapakTepuctnka snemeHtos VIA-rpynnbl. Ocob6eHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
cTeneHun okncneHus. CtpoeHne n pusnyeckme cBOIMCTBA NPOCTbIX BELLECTB — KUCA0POLA U cepbl.
ANNOTPONHblE MOANDUKALMM KNCNOPOAA U cepbl. XMMUYECKUE CBOMCTBA cepbl. CepoBOAOpOA,
CTpoeHue, pUsnyeckme n xuMmmnyeckmne ceonctea. OKCMAbl cepbl Kak NPeACcTaBUTENN KUCIOTHBIX OKCUA0B.
CepHas Kucnota, pusmyeckme u XMMmMYeckme CBOMCTBa (obLime Kak NpeacTaBuTeNa Knacca KMCaoT U
cneumduyeckme). Xummyeckume peakLumm, nexaline B OCHOBE NPOMbIWAEHHOro cnocoba noayYyeHus
CepHoM KMcnoTol. NpumeHeHne cepHoMn KMCNoTbl. CONM CepHOM KUCNOTbI, KaYeCcTBEHHAA PeaKkums Ha
cynbdaT-MoH. HaxoxKaeHue cepbl U €€ COeANHEHUI B NpUpoae. XMMUYECKOoe 3arpAa3HEHME OKpYKatoLwei
cpefbl cCoegMHEHUAMM cepbl (KUCIOTHbIE A0XKAM, 3arpA3HEHNE BO3AyXa M BOJOEMOB), cnocobbl ero
npeaoTBpaLLeHUs.

O6wan xapakTepuctTnka snemeHtos VA-rpynnbl. OcCO6EHHOCTM CTPOEHMA aTOMOB, XapaKTEPHbIe CTeNeHU
OKucAeHMA. A30T, pacnpocTpaHeHue B Npmupoae, GU3MYeckne nu Xummnyeckme ceolicTea. Kpyrosopot
a3oTa B npupoae. AMMUAK, ero pUsnyeckne n XMMmMYecKne CBOMCTBA, NosyYeHne n npumeHeHune. Conun
aMMOHMA, UX PUINYECKME N XMMUYECKME CBOMCTBA, NPUMeHeHWe. KayecTBeHHan peakuma Ha MOHbI
aMMOHMA. A30THas KMCNOTa, €€ nonyvyeHne, pusnyeckne n xuMmmnieckune ceoictaa (obuwme Kak
npeacTaBUTeNs KNacca KMCAOT 1 cneymomyeckune). Mcnonb3oBaHWe HUTPATOB U CONE aMMOHUSA B
KayecTBe MMHepPasbHbIX YA06peHU. XumuyecKkoe 3arpsasHeHWE OKpYKatoLLel cpeabl COeANHEHNAMM
a30Ta (KMCNOTHbIE AOXKAM, 3arpsAsHEHME BO3A4yXa, NOYBbI U BOA0EMOB). Docdop, annoTponHble
moaudurkaumnm dochopa, b1smyeckne u xmummndyeckme ceoictea. Okeng pocdopa (V) n docdopHas
Kucnota, pusmyeckme U XMMmMYecKkme CBOMCTBA, NoslydeHme. McnonbsosaHue dpochatos B KayecTse
MWHepanbHbIX yA06peHuUIA.

O6wwan xapakTepucTnKa anemeHToB IVA-rpynnbl. OcobeHHOCTU CTPOEHUA aTOMOB, XapaKTepHble
CTeneHun oKMcNeHus. Yrnepoga, annotTponHble mogmduKkauum, pacnpocTpaHeHne B Npupoae,
dusnyeckme n xummyeckune ceonctea. Agcopbuus. Kpyrosopot yrnepoga B npupoge. OKcuabl yraepoaa,
nx GU3MYEeCcKMe N XMMUYECKMEe CBOMCTBA, AEMACTBUE HA XKUBblE OPraHN3Mbl, NOSYYEHME N NPUMEHEHME.
dKonornyeckune npobiembl, CBA3aHHbIE C OKCUAOM yraepoaa (IV), rmnoTtesa rnobanbHOro noTenieHus
KAMMaTa, NapHUKOBbIM 3ddeKT. YronbHasa KUCA0Ta U eé conn, ux Gusmyeckme u XmMmyeckme CBOMCTBA,
nosiydeHue n npumeHeHue. KauectBeHHasa peakuma Ha KapboHaT-uoHbl. Ucnonb3oBaHue KapboHaToB B
6bITy, MEAULMHE, MPOMbILLIEHHOCTU N CE/IbCKOM XO3AACTBE.

MepBOHayYaNbHble MOHATUA 06 OPraHNYECKMX BELLLECTBAX KaK O CoeANHEHUAX yraepoaa (MeTaH, 3TaH,
3TWNEH, aUETWUIEH, 3TAHOJ, INIMLEPUH, YKCYCHAn KncaoTa). MpupoaHble UCTOYHWUKK YTAeBOL40POA0B
(yronb, npupoaHbIi ra3, HedTb), NPOAYKTbI X NepepaboTKu (6eH3MH), UX poJib B BbITy U
NPOMbILLAEHHOCTU. MOHATUE 0 BUONOTMUYECKMN BaXKHbIX BELLECTBAX: XKMUpax, 6eskax, yrnesogax — v ux
PONIN B XU3HM YenoseKa. MaTepuanbHOe eANHCTBO OPraHUYECKUX U HEOPraHMYECKUX COeaUHEHN.

KpemHuii, ero prusmyeckme U XMMMYeCcKMe CBOMCTBA, NoJlydeHne 1 npumeHeHne. CoeMHEHUS KpeMHUA
B npupogae. O6wme npeacrtasneHna 0b okenae Kpemuua (IV) u KpemHueson Knucnote. CUAUKaTbI, UX
MCMNONb30BaHUE B BbITY, B NPOMbILLAEHHOCTU. Ba)KHeNLne cTpouTesibHble maTepuasbl: KepaMuKa,
CTEKNO0, LemMeHT, 6eToH, Kene3obeToH. NMpobaembl 6e30NacHOro MCNob30BaHMA CTPOUTENbHbIX
MaTepuanos B NOBCEAHEBHOMW KU3HU.



XUMMYecKkuii SKCNEPUMEHT:

n3yyeHme o6pa3LLOB HEOPraHMYECKNUX BELLECTB, CBOMCTB COAHOM KMCNOTbI, NPOBEAEeHME KaueCTBEHHbIX
peaKkunin Ha Xx10pUA-UOHbI U HabAeHME NPU3HAKOB UX NPOTEKAHMS, ONbITbl, OTPaXKatowme
dusnYecKme N XMmmMUeckne CBOMCTBA rasloreHoB 1 X coegMHEHNA (BO3MOXKHO MCNONb30BaHUeE
BMAEOMATEPMANOB), 03HAKOMJIEHME C 06pasLamMmM X10pUAO0B (rafloreHMao0B), 03HAKOMIEHME C
obpasuamu cepbl 1 eé coeguHEHNAMM (BO3MOKHO UCMO/Ib30BaHME BUAEOMATEPNANOB), HabnogeHue
npoLecca obyriMBaHMA caxapa nog AecTBUeM KOHLEHTPUPOBAHHOM CEPHOI KUCIOTbI, U3ydeHune
XMMMUYECKNX CBONCTB pa3baBieHHON CEpHOM KUCIOTbI, NPOBEeAEHME KAYECTBEHHOW peakuum Ha cynbdat-
WMOH N HabntogeHne NpM3HaKa eé NpoTeKkaHMA, 03HaKOMIEHWE C PU3NYECKMMM CBOMCTBAMM a30Ta,
docdopa 1 nx coeamHeHU (BO3MOXKHO UCNOIb30BaHUE BUAEOMATEPNAIOB), 06pa3LLaMmn a30THbIX U
docdopHbIX yaobpeHnin, nonyyeHune, cobupaHune, pacnosHaBaHue U U3yYeHne CBOMCTB aMMMaKa,
npoBefeHME KAaYeCTBEHHbIX PeakLMii Ha MIOH aMMOHUA U GocdaT-MOH U U3yYeHME NPU3HAKOB UX
NpoTeKaHus, B3auMOoAeNCTBUE KOHLEHTPUPOBAHHOMN a30THOM KMCNOTbI C Meibto (BO3MOKHO
NCNo/sib30BaHMEe BUAEOMATEPUNAOB), U3yYEeHME MOAENEel KPpUCTaIIMYECKMX PELLETOK aimasa, rpaduTa,
dynnepeHa, 03HaKOMJIEHME C NPOLLECCOM aACcopPOLMM PaCTBOPEHHbBIX BELLECTB aKTUBUPOBAHHbLIM YINEM
N YyCTPOMCTBOM NPOTMBOrasa, noayvyeHume, cobnpaHme, pacno3HaBaHWe U U3ydeHne CBOMCTB YINEKMCAOTO
rasa, NpoBeAeHMe KayeCTBEHHbIX PeaKUUit Ha KapboHaT N CUNMKAT-UOHbI U U3yYeHUe NPU3HAKOB UX
NPoTEeKaHUs, 03HAKOMJIEHME C NPOAYKLMEN CUNNKATHOM NPOMbILLZIEHHOCTH, peleHne
3KCNepPUMEHTaNbHbIX 3a4a4 No Teme «BaxHellmne HeMeTan bl U UX COEANHEHUAY.

MeTannbl n Ux coeguHeHUA

O61Lan XapaKTEPUCTUKA XMMUNYECKUX 3/IEMEHTOB — METAJIJIOB HA OCHOBAHWM UX MOJIOXKEHUA B
MepvoaunyecKkoi cucteme XMMUYeckunx anemenTos [. . MeHaeneesa v cTpoeHUs aTomoB. CTpoeHue
MeTannoB. MeTannmyeckas CBA3b M MeTaIZIMYECKan KPUCTANIMYECKan PeLLéTKa. DNEeKTPOXUMNYECKUIA
pAL HaNpsAXKeHWn meTannos. Pu3nyeckne n xmmmyeckune cBoimcTea metannos. O6wme cnocobsl
noayyeHuns metannos. [OHATWE O KOPPO3WUM METAN/IOB, OCHOBHbIE CNOCOB6bI 3aLLUTLI X OT KOPPO3UMU.
CnnaBbl (CTanb, YyryH, AOPaNOMUHUIA, BPOH3a) U UX NPUMEHEHUE B BbITY Y MPOMbILLIEHHOCTU.

LLlenoyHble meTannbl: nonoxeHue B MNepnogmyeckon cucteme XMmMmmMyYecknx anemeHTos . U.
MeHaeneesa, CTPOEHME X aTOMOB, HaxoXAeHWe B Nnpupoae. Pusmyeckme n xuMmnyeckmne cBomcTea (Ha
npumepe HaTpus 1 Kanma). OKCcnabl U TMAPOKCUAbI HATPUA U Kanua. NMpUMeHeHMe LEe0YHbIX MeTaNNoB
M UX COeANHEHUN.

LLlenovyHo3emenbHble MeTaNIbl MAarHUM U KaibLWA: NON0XKeHWe B [Nepnoanyeckon cucteme XMMn4eckmnx
anemeHToB [1. . MeHaeneeBa, CTpOEHME UX aTOMOB, HaxoxaeHue B npupoae. dusunyeckue n
XMMUYECKME CBOMCTBA MarHma 1 Kanbuma. BaxkHellume coeguHeHNa KanbLma (OKcKAa, rmapokeuna, conm).
HKEcTKoCTb BOAbI M CNOCOBbLI €€ yCTPaHEeHUS.

AntomMmMHMI: nonoXKeHue B Meprognyeckon cucteme Xummyecknx anemeHtos . . MeHgeneesa,
CTPpOeHMe aToMa, HaxoXaeHure B npupoge. PDUsnyeckme n xummyeckne CBOMCTBA alOMUHUA.
AmdoTepHbIe CBOMCTBA OKCUAA U TMAPOKCMAA a/IIOMUHUS.

*eneso: nonoxeHue B MNeprnognyeckoin cucTteme XMmMmnYeckmx anemeHTos . . MeHaeneesa, cTpoeHue
aToMa, HaxoxaeHue B npupoge. drusnyeckme n XMMnYecKme CBOMCTBA »Kesle3a. OKcuabl, TMAPOKCUAbI U
conu Kenesa (l1) u xxenesa (lll), ux coctas, CBOMCTBA 1 NOJIyYEHME.



XUMMYecKkuii SKCNEPUMEHT:

03HaKomeHue ¢ obpasLaMmmn MeTannoB U CNAaBoB, UX GU3MYECKUMU CBOMCTBAMMU, U3yYeHUue
pe3ynbTaToB KOPPO3UN MEeTaNN0B (BO3MOXKHO MCMONb30BaHWE BUAEOMaTepPUanos), ocobeHHocTen
B3aMMOAENCTBUA OKCMAA Ka/ibLMSA M HAaTPUA € BOAOWN (BO3MOXKHO MCNONb30BaHUE BUAEOMATEPUNANOB),
nccnenoBaHMe CBOMCTB XKECTKOM BOAbI, MpoLecca ropeHua xenesa B KUcaopoae (BO3MOXKHO
MCNONb30BaHUE BUAEOMATEPMANoB), NPU3HAKOB NPOTEKAHMNA KayeCTBEHHbIX PeakLUunit Ha MOHbI: MarHus,
KanbUuA, antoMUHKUA, UMHKa, Kkenesa (I1) n xenesa (Ill), meaum (1), HabnoaeHWe 1 onmMcaHue NPOLLECCOB
OKpalMBaHMA NNAMEHN MOHAMM HAaTPUA, Kaina U KanbLuma (BO3MOMKHO UCMOAb30BaHNE
BMAEOMaTepPNanos), uccienoBaHne amepoTepHbiX CBOMCTB rMAPOKCUAA aNFOMUHUA U TMAPOKCMAA LMHKA,
pelleHne SKCNePUMEHTaNbHbIX 3aa4 Mo Teme «BarKHelLne MeTan/ibl U X COeAMHEHUAY.

XumMua 1 oKpyKatowwas cpena

BewecTBa U maTepuranbl B NOBCEAHEBHOM KM3HUM YenoBeKa. besonacHoe ncnonb3oBaHMe BELLECTB U
XMMMUYECKUX peakLmii B BbITy. NepBas NOMOLLb NPU XMMUYECKUX OXKOTaxX U OTPABAEHUSAX.

XMMMUecKoe 3arpAasHeHne oKpyKatowen cpeabl (NpegenbHas 4oNyCTMMasa KOHUEHTPAUUA BELLECTB,
nanee — NAK). Ponb XMMUM B peLLieHUM 3KOI0rMYeckux npobiem.

XMMUYECKUI SKCNEPUMEHT:
n3yyeHune o6pasLoB MaTepManos (CTEKNO, CNAaBbl METANIOB, NMOJMMEPHbIE MaTepuanbl).
MexxnpeameTHble CBA3MU

Peannsauna mexknpegmeTHbIX cBazen npu N3y4eHnn xsmummmn B 9 Knacce OCYLLECTBNAETCA 4epes3
MCNoNb30BaHME KakK O6LLI,VIX eCcTeCTBeHHO-Hay4HbIX I'IOHHTVIVI, TaK ¥ I'IOHHTMVI, ABNAOWNXCA CUCTEMHbBIMU
ANA oTAeNibHbIX NpegmeToB eCTeCTBEHHO-HAay4YHOro LnKna.

O6LwmMe ecTeCTBEHHO-Hay4YHble NOHATUA: Hay4YHbI GaKT, IMNoTe3a, 3aKOH, TEOPUA, aHaM3, CUHTES,
KnaccuouKaums, nepmoandHocTb, HabloaeHne, SKCNePUMEHT, MOAEIMPOBaHNE, M3MEPEHNE, MOAENb,
AB/IEHNE, NAPHUKOBbLINA 3PPEKT, TEXHONOTUA, MaTepHanbl.

®ur3mMKa: maTepmsa, aToOM, 3/IEKTPOH, MPOTOH, HEMTPOH, MOH, HYKANA, N30TOMbI, PaAMOaKTUBHOCTD,
MOJIEKYNA, 9NEKTPUUECKUI 3apas, NPOBOAHUKN, NONYNPOBOAHUKM, ONINEKTPUKM, POTOSIEMEHT,
BeLLecTBo, TeNo, 06bEM, arperaTHoe COCTOSIHME BELLEeCTBa, a3, PacTBOp, PaCTBOPUMOCTb,
KpUCTananyeckas pelwéTKa, cnnasbl, GM3MyYeckne BeNMUYNHDI, e4UHULDBI USMEPEHUA, KOCMUYECKOoEe
NPOCTPaAHCTBO, NAaHeTbl, 38é34bl, ConHue.

Buonorua: boTtocuHTes, AbixaHne, 6uocdepa, sKoCcUCTEMA, MUHEPA/bHbIE YA0BPEHUA, MUKPO3/IEMEHTSI,
MaKpO3/1eMeHTbI, NUTaTe/IbHble BELECTBA.

Feorpadusa: atmocdepa, rmgpochepa, MMHEPasbl, FTOPHbIE MOPOABI, NOJIe3HbIE MCKONAeMble, TOMN/IMBO,
BOAHbIE pecypchbl.



MNANAHUPYEMBIE PE3YJIBTATbl OCBOEHUA NMPOTPAMMBbI NO XMW HA YPOBHE OCHOBHOIO
OBLLUEIO OBPA30OBAHUA

JIMYHOCTHbIE PE3Y/1IbTATHI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMA NPOrPaMMbl OCHOBHOTO 06Lero obpa3oBaHUA 4OCTUTAIOTCA B X04e
0byyeHns XMMUN B e AMHCTBE Yy4eOHOM 1 BOCNMUTATEIbHOM AeATeNbHOCTU B COOTBETCTBUM C
TPaAULMOHHBIMU POCCUNCKUMM COLMOKYNbTYPHBLIMU U AYXOBHO-HPABCTBEHHbLIMW LLEHHOCTAMMU,
NPUHATbIMK B 06LL,ECTBE NpaBUIaMu M HOPMaMK NOBeAEHUSA U CNOCOHCTBYIOT NpoLeccam
CamMOMO3HaHWUA, CAMOPa3BUTUA U COLMANM3aLMM 0OYyYaLOLLUXCS.

JINYHOCTHbIE pe3y/ibTaTbl OTPAXaloT FOTOBHOCTb 06YYalOLMXCA PYKOBOACTBOBATLCA CUCTEMOM
NO3UTUBHbIX LLEHHOCTHbIX OpPUEHTaLMI 1 pacluMpeHune onbiTa AeATeIbHOCTU Ha e€ OCHOBE, B TOM YKcae
B YacTu:

1) naTpUoOTMYECKOro BOCMMUTAHUA:

LEHHOCTHOrO OTHOLLEHWNA K OTeYECTBEHHOMY KY/IbTYPHOMY, NCTOPUYECKOMY M Hay4HOMY Hacneamio,
NMOHUMaHMA 3HAYEHNA XMMUYECKON HAYKM B }KMU3HM COBPEMEHHOro 0bLw,ecTBa, CNoCOHBHOCTN BNageTb
[0CcTOoBEepHOMN MHbOopMaLMen 0 NepeaoBbiX AOCTUKEHNAX U OTKPLITUAX MUPOBOI N OTeYeCTBEHHOM
XMMWU, 3aUHTEPECOBAHHOCTU B HayYHbIX 3HaHUAX 00 yCcTpolicTBE MUpa 1 0bLLLECTBa;

2) rpaxgaHCKOro BOCMUTaHUA:

npeAcTaBAeHNA O COLMANbHbIX HOPMaX M NPaBMUIaX MEXKJINYHOCTHbIX OTHOLLEHWUI B KONNEKTUBE,
KOMMYHUKATUBHO KOMMNETEHTHOCTU B 06LLECTBEHHO NOJIE3HOMN, y4ebHoUCC1e40BaTEIbCKOM,
TBOPYECKOW 1 ApYrMX BUAaX AeATeNbHOCTM, FTOTOBHOCTU K pa3HO0bpa3HO COBMECTHOM AeATeIbHOCTH
Npw BbINONHEHMM y4ebHbIX, NO3HaBaTe IbHbIX 33434, BbINOJAHEHUM XMMUYECKMX SKCMEPUMEHTOB,
CO3aHWM y4ebHbIX MPOEKTOB, CTPEMIEHNA K B3aMMONOHUMAHUIO U B3aMMOMOMOLLM B MpOLLecce 3Ton
y4ebHoW aeaTenbHOCTM, FOTOBHOCTU OLIEHMBATb CBOE NOBeAeHUeE U MOCTYMKN CBOMX TOBapULLLEN C
NO3ULMN HPABCTBEHHbIX U NPABOBbIX HOPM C YYETOM OCO3HAHMA NOCAEACTBUIN NOCTYNKOB;

3) LEeHHOCTM Hay4YHOro NO3HaAHUA:

MMPOBO33peHYECKMe NPeACTaBAeHMA O BELLLECTBE U XMMUYECKOM peaKkLmMm, COOTBETCTBYOLWME
COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM U COCTaBAAOLLME OCHOBY AN MOHUMAHUA CYLLHOCTU Hay4YHOM
KapTMHbI MMpa, NpeacTaBaeHns 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA NMPUPOAbI, B3aMMOCBA3AX
Yyesi0BEKA C NPUPOAHON CPesol, O POAN XMMUM B MO3HAHWKN STUX 3aKOHOMEPHOCTEN;

no3HaBaTe/ibHble MOTUBbI, HanpaBAeHHbIe Ha NoJlyYeHMEe HOBbIX 3HaHWUIM MO XMMUU, Heobxoammble ana
06bACHEeHUs HabogaeMbIX NPOLLECCOB U ABIEHMIA, NO3HABATEIbHOM, MHGOPMALIMOHHOM U
YUTaTENbCKOM KYNbTYPbI, B TOM YMC/Ie HaBbIKOB CaMOCTOATE/IbHOW PaboTbl € y4ebHbIMKU TEKCTaMK,
CNPaBOYHOW ANTEPATYPOI, AOCTYNHbIMU TEXHUYECKUMMN CpeacTBaMm MHOOPMAaLMOHHbIX TEXHOIOTUIA;

NUHTEPEC K 06yqumo M NMNO3HAHUIO, I'HO603HaTeﬂbHOCTb, rOTOBHOCTb M CNOCOBHOCTb K
CaMOO6pa3OBaHMI-O, I'IpOEKTHOlL/'I n I/ICCI'IEAOBBTEI'II:CKOVI AeATENbHOCTU, K OCO3HaHHOMY Bbl60py
HanpaB/1€HHOCTU U YPOBHA Oﬁy‘-lEHVIFI B ,El,afleeﬁLlJEM,'



4) popmMnpOoBaHMA KyNbTypbl 340P0BbA:

OCO3HaHWe LLEeHHOCTU KMU3HW, OTBETCTBEHHOIO OTHOLLIEHMA K CBOEMY 3[0POBblO, YCTaHOBKU Ha
3/10PpOBbIN 06pa3 }KU3HKU, OCO3HAHUE NOCNeACTBMI U HEMPUATUE BPEAHbIX NPUBbIYEK (ynoTpebneHus
a/Ikorons, HApPKOTUKOB, KypeHus), HeobxoanumocTu cobnogeHma npasma 6e3onacHoOCTU Npu
06palleHMn C XMMUYECKMMU BELLLeCTBaMM B ObITy U peasibHOM KU3HY;

5) Tpya0oBOro BocnuUTaHus:

MHTEpPEC K NPaKTUYECKOMY U3yUYeHUto Npodeccuin n Tpyaa pasIMYHOro poaa, yBarkeHue K Tpyay u
pesynbTaTam TPy40BOW AeATEe/IbHOCTU, B TOM YUC/Ie HAa OCHOBE NPUMEHEHMA NPEAMETHbIX 3HaHWUIN Mo
XMMWU, OCO3HaHHbIN BbIOOP MHAMBUAYANbHON TPAEKTOPUM NPOAC/IKEHNSA 0OPa30BaHUA C YYETOM
JINYHOCTHbIX MHTEPECOB U CMOCOBHOCTU K XMMNK, 0BLLECTBEHHbIX MHTEPECOB W NOTPebHOoCTEeN,
ycnewHon npodeccMoHanbHOM AeATeIbHOCTU U Pa3BUTUA HEOBXOAMMbIX YMEHWUM, TOTOBHOCTb
aganTupoBaTbcs B NPodeccMoHanbHOM cpeae;

6) 9KOJZIOrnM4eCKOoro BOCNMUTaHuA:

3KOJIOTMYECKU LienecoobpasHoe OTHOLIEHUE K MPUPOAE KaK UCTOYHUKY XKU3HKU Ha 3eme, OcHoBe eé
CYLLLeCTBOBAHUSA, NOHMMaHME LeHHOCTM 340P0BOro 1 6e3onacHoro obpasa *U3HKU, OTBETCTBEHHOEe
OTHOLIEeHUe K cobCcTBEHHOMY PU3NYECKOMY M NCUXMYECKOMY 310PO0BbI0, 0CO3HaHME LLeHHOCTU
cobnoaeHns npasua 6e3onacHoOro NnoBeAeHus npu paboTe c BelecTBaMM, a TakKXKe B CUTyaumaXx,
YIPOXKaoLWMX 340POBbI0 U KU3HW Nloael;

CNOCOBHOCTM NPUMEHATb 3HAHWA, NONYYaEMbIE MPU U3YYEHUU XMMUK, ANS PeLleHMs 33434, CBA3AHHbIX C
OKpY*KatoLel NpMpoaHoi cpegoi, ANA NOBbIWEHUA YPOBHA 3KONOMMYECKOM KY/bTyPbl, 0CO3HAHUA
rnobanbHOro XxapakTepa 3K0/I0rMyeckmnx npobiem n nyTen nx peleHuns nocpeacTtsoMm METOA0B XUMUN,
3KO/I0rMYECKOro MbILWAEHUA, YMEHUA PYKOBOACTBOBATLCA MM B NO3HABaTE/IbHON, KOMMYHUKATUBHOM U
COUMaNbHOM NPAKTUKE.

METANMPEAMETHBbIE PE3Y/IbTATHI

B cocTtaBe meTanpeaMeTHbIX Pe3y/1bTaToB BblAENA0T 3Ha4YMMble AN GOPMUPOBAHNA MUPOBO33PEHMUSA
oblLeHayYHble NOHATUA (3aKOH, Teopusa, NPUHLMN, TMnoTesa, GpaKT, cucTema, NPOLECC, SKCMEPUMEHT U
Apyroe.), KoTopble NCMOb3YIOTCA B €CTECTBEHHO-HAYYHbIX y4ebHbIX NpegMeTax 1 NO3BOAAIOT Ha OCHOBE
3HAHWI M3 3TUX NpeaMeToB GOPMUPOBATL NPEACTaBAEHME O LEe/IOCTHOM HayYHOW KapTUHe Mupa, 1
YyHUBepcaibHble y4ebHble gencTBmA (No3HaBaTe/IbHble, KOMMYHUKATUBHbIE, PETYNATUBHbIE), KOTOPbIE
obecneumBaloT GOPMMPOBAHME FTOTOBHOCTU K CAMOCTOATE/IbHOMY MIaHUPOBAHMIO U OCYLLECTBAEHUIO
y4ebHOI feaTeNbHOCTH.

lMo3HaBaTeNbHble YyHUBEpPCabHble yLIE6HbIe ,Cl,el\;ICTBMFI
ba3osble nornyeckue ,CI,GVICTBVIFI:

YMEHNA NCNOZIb30BAaTb I'IpVIéMbI NOrM4YEeCKOro mbilneHnA npm oCBOEHUN 3HAHW: PaCKpbiBaTb CMbICA
XMMMUYECKUX MOHATUN (Bbl,ﬂ,e}'IFITb MX XapaKTepHble NPU3HAKKN, YCTaHAB/IMBATb B3aMMOCBA3b C APYyrMMU
I'IOHFITVIHMM), MCNON1b30BaTb NOHATUA ANA 06BbACHEHUA OTAENbHbIX d)aKTOB W ABNEHUN, BbI6MpaTb
OCHOBAHMA U KpUTepun ana KI'IaCCI/Id)VIKaLI,MI/I XUMUNYeCKUX BeecTts U XuMnN4eCKunxX peaKLl,I/Il‘/JI,



yCTaHaBANBaTb MPUUYNHHO-CNEACTBEHHbIE CBA3M MeXay 06beKTaMmn U3yYeHUs, CTPOUTb JIornYecKme
paccysaeHua (MHAYKTUBHbIE, AeYKTUBHbIE, MO aHaN0rnn), AenaTh BbIBOAbl U 3aKA0YEHNSA;

yMeHWe NPUMEHATb B MPOLLECCE NO3HAHMUA NOHATUSA (NpeaMeTHbIE U MeTanpeameTHbIE),
CMMBOANYECKME (3HAKOBbIE) MOAENN, UCNOJb3YeMble B XMMUU, NPeobpa3oBbiBaTh LWNPOKO
NPMMEHSeMble B XUMWUM MOAE/IbHbIE NPEACTaBAEHUSA — XMMUYECKMI 3HAK (CUMBOA 31eMEHTA),
XMMmyeckas Gopmya U ypaBHEHUE XMMUYECKON peakLumn — Npu peleHnn y4ebHo-No3HaBaTeIbHbIX
3afa4, C Y4ETOM 3TUX MOAE/IbHbIX NPEeACTaBAEHNI BbIABAATb U XapaKTEPU30BaTb CYLLECTBEHHbIE
NPU3HAKM N3yYaeMbIX 0O BEKTOB — XMMMUYECKUX BELLECTB U XMMUYECKUX PEAKLMI, BbIBAATL 06LMe
3aKOHOMEPHOCTU, NPUUNHHO-CNEACTBEHHbIE CBA3M U NPOTMBOPEYMA B M3y4aeMbIX MPOL,ECCaX U
ABNEHUAX.

basoBble uccnegosatenbckue AeﬁCTB nAa:

yMeHMe UCMoNb30BaTb NOCTaB/IEHHbIE BONPOCHI B KAYeCTBE MHCTPYMEHTa NO3HaHMA, a TaKXKe B KavecTse
OCHOBbI 4151 OPMMUPOBAHMA TMMNOTE3bI MO MPOBEPKE NPABUALHOCTU BbICKa3blBaeMbIX CYXKAEHUI;

npuobpeTeHue onbITa Mo NJAaHUPOBAHMIO, OPraHM3aLMM U NPOBEAEHUI0 YHYEHNYECKUX SKCNEPUMEHTOB,
ymeHue HaboaaTh 3a X040M NpoLecca, CaMoCTOATENbHO NPOrHO3MPOBaTh ero pesybTar,
dopmynnpoBaTb 0606LLEHMA M BbIBOAbI NO pe3ybTaTaM NPoOBeAEHHOrO OMbITa, UCCNeA0BaHUS,
COCTaBAATb OTYET O NpoaenaHHOM paboTe.

PaboTa c nHpopmaLmeit:

ymeHue BblIbnpaTb, aHaIM3MPOBaTb U MHTEPNPETUPOBATb MHPOPMALMIO PA3INYHBIX BUAOB M opm
npeacTaBieHns, NONYYaeMyto U3 PasHbIX UCTOYHMKOB (Hay4yHO-NONYyASPHAsA MTepaTypa XMMUYECKOTo
COAEpP¥KaHUA, CNPaBOYHble NOcobUs, pecypcbl UHTepHETA), KPUTUUECKM OLLEHUBATL MPOTUBOPEUMBYIO U
Hef0CTOBEPHYHO MHbOPMALLUIO;

YMEHWe NPUMEHSATb PasfiMyHble MeTOAbl U 3aNpOCbl NPU NOMCKe U 0Tbope MHOPMaL MK U
COOTBETCTBYHOLLMX AAHHbIX, HEOOXOANMbIX ANA BbINOJHEHUA y4ebHbIX M NO3HaBaTeNbHbIX 33434
onpeaenéHHoro Tuna, npuobpeteHune onbiTa B 06/1aCT UCNOb30BaHMA MHOOPMALMOHHO-
KOMMYHMUKaTMBHbIX TEXHONOMMIM, OBIafEHWNE KyNbTYPOMU aKTUBHOIO MCMONb30BAHMA Pa3/IUYHbIX
MOMCKOBbIX CUCTEM, CAMOCTOATE/NIbHO BbIBMPaTb ONTUMabHy0 popmy npeacTasaeHmna MHGopmaLmm u
WNNIOCTPUPOBATD PeLLaeMble 3a4a4M HECNIOXKHbIMU CXEMAMM, AnarpaMmamMmm, 4pyrumm popmamm
rpaduKkM U x KOMBUHaLUAMU;

YMEHMe MCMNo/b30BaTb M aHA/IM3MPOBATb B NpoLecce y4ebHOM U Uccen0BaTeIbCKOM AeATeNbHOCTH
MHPOPMALMIO O BAMAHUM NPOMBILLNEHHOCTU, CENIbCKOMO XO3AMCTBA M TPAHCMOPTa Ha COCTOAHME
OKpYKatoLen npupoaHom cpeapbl.

KOMMYHMKaTUBHbIe YHMBEpCaibHble yYebHble aencTeus:

yMeHUs 3agaBaTb BONPOChI (B Xo4e gnanora u (Mnm) anckyccum) no cywectsy obcyaaemon Tembl,
dbopMynnpoBaTh CBOU NPEASIONKEHNA OTHOCUTE/NIbHO BbIMOIHEHWUA NPEeANO0XKEHHOM 3a4auu;

YMEHUNA NpeacTtaBaATb NO/Iy4eHHbIE PE3Y/IbTATbI nosHasaTe/ibHOM 0eATeENbHOCTU B YCTHbIX U
NMNCbMEHHDbIX TEKCTAX; EN1aTb NPe3eHTaUNI0 Pe3y/ibTaTOB BbINMO/IHEHNA XMMNYECKOTIO 3KCNEPUMEHTA



(nabopaTtopHoro onbiTa, 1abopaTopHOI paboTbl MO UCCNEA0BAHUIO CBOMCTB BELLECTB, y4ebHOoro
npoekTa);

YMEHMUA y4ebHOro coTpyAHNYECTBa CO CBEPCTHUKAMM B COBMECTHOM NO3HaBaTe/IbHOM U
NccnenoBaTeIbCKkoOM AeATe/IbHOCTU NPU PeLIEeHNM BO3HUKAIOLWMX NPobiem Ha ocHoBe y4ETa 0bLmx
WHTEPECOB M COrlacoBaHUsA No3numin (0bcyRaeHma, 0bMeH MHEHUAMMK, KMO3TOBbIE LITYPMbI»,
KOOPANHAUMSA COBMECTHbIX AENCTBUN, ONpeaeneHne KpUTepues Nno OLEHKe KayecTBa BblINOAHEHHOM
paboTbl M gpyrue).

PerynatueHble yHMBepcaibHble y4ebHble 4elcTBuA:

YMEHME CamMOCTOATE/IbHO ONpeaensTb Lenum AeaTe/ibHOCTU, NAaHUPOBaTb, OCYLLECTBAATD,
KOHTPO/IMPOBATb U NPU HEOHXOAMMOCTU KOPPEKTUPOBATL CBOIO AEATENbHOCTb, BbiIOMpPaTh Hanbonee
addeKTMBHbIE CNOCObbI peleHns y4ebHbIX U NO3HaBaTeNbHbIX 33434, CAMOCTOATEIbHO COCTaBAATb UK
KOPPEKTUPOBATL NPEA/IONKEHHbIM aITOPUTM AENCTBUIA MPU BbINOJIHEHUWN 3a4aHNI C YY4ETOM NONYYEHUS
HOBbIX 3HaHMI 06 M3yYaeMbiXx 06bEKTaX — BELLECTBAX M peaKLMAX, OLEeHNBATb COOTBETCTBUE
NoJly4eHHOro pe3y/ibTaTa 3anaB/IEHHOW e, YMEHUE UCMONb30BaTh U aHA/IM3UPOBATb KOHTEKCThI,
npegaaraemble B YCN0BUWN 3a4aHUA.

MPEOMETHbIE PE3Y/IbTATHI

B cocTaBe npeaMeTHbIX pe3ynbTaToB NO OCBOEHWUIO 0653aTeNIbHOIO CoAepKaHMA, YCTAHOBAEHHOTO
AaHHON PeaepanbHoOM paboyeit Nporpammoin, BblAeNAKT: 0CBOEHHbIE 06yYalOWMMNCA HayUHble
3HaHUSA, YMEHUA M cnocobbl AeicTBUM, cneunduyeckme ans npeameTHoM 061acTn «XMmua», Buabl
OEeATeNbHOCTU MO NOJlYYEHUIO HOBOFO 3HAHWA, ero MHTepnpeTaumm, NnpeobpasoBaHMIO U NPUMEHEHUIO B
Pa3/INYHbIX Y4E€OHbIX U HOBbIX CUTYaLUAX.

K KoHLy 0byuyeHun B 8 Knacce npeaAmeTHble pe3y/bTaTbl Ha 6a30BOM YpOBHE A0/XKHbI OTPaXKaTb
cPOPMMPOBAHHOCTb Y 0BYYAIOLLIUXCA YMEHUIA:

PacKpbiBaTb CMbIC/1 OCHOBHbIX XUMUYECKUX NOHATUN: aTOM, MOJ1eKyNa, XUMUYECKUIN 3/1eMeHT, NpocToe
BELLECTBO, C/IOXKHOE BELLECTBO, CMECh (0LHOPOAHAs U HEOLHOPOAHASA), BAIEHTHOCTb, OTHOCUTE/IbHASA
aTOMHas 1 MONEKYNAPHAA Macca, KOANYeCcTBO BELWECTBA, MO/b, MONIIPHAA Macca, MaccoBasn AoAA
XMMMYECKOTO 3/IeMEHTA B COEAMHEHUM, MOAPHBIA 06BbEM, OKCUA, KMCNOTA, OCHOBAHUE, COJb,
3N1EeKTPOOTPULATENILHOCTb, CTENEHb OKUCIEHMA, XMMUYECKan peakums, KnaccuduKaumsa peakumii:
peaKkumn coeauHEHUSA, PeaKkL N Pa3N0KeEHUA, PeaKLMM 3aMeLLeHMSA, peakLmm obMmeHa, 3K30- U
3HA0TEPMUYECKME PeaKLMK, TENOBOMN 3PDEKT peakumnm, A4P0 aTOMa, 3/1EKTPOHHbIN CION aTOMa,
aTOMHas opbuTanb, paguyc aToma, XMMUYECKas CBA3b, MOJIAPHAA M HEMOAAPHAA KOBA/IEHTHAsA CBA3b,
MOHHanA CBA3b, MOH, KAaTMOH, aHWOH, PacTBOP, MaCcCOBas 4014 BellecTBa (NPoLEeHTHan KOHUEHTpauus) B
pacTBope;

UNNKCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX NOHATUI U NPUMEHATb 3TN NOHATUA NPU
OonncaHmn BeLecTBs N1 UX I'IPEBpaLIJ,eHVIVI;

MCNO/b30BaTb XMMUYECKYIO CUMBOIUKY A1A COCTaBNEeHUA GOPMY BELLECTB U YPaBHEHNN XMMNYECKUX
peaKkunii;

onpenenATb BaIEHTHOCTb aTOMOB 3/1EMEHTOB B 6VIHaprIX coegnHeHuAX, cteneHb OKNCAeHnA
3/1IEMEHTOB B 6I/IHaprIX coegunHeHunAX, NpuHagNexXHOCTb BEWECTB K onpe,u,enéHHomy Knaccy



coeauHeHuUi No GopmMmynam, BUA XMMMUYECKOWM CBA3K (KOBaNIEHTHAsA U MOHHAsA) B HEOPraHNYEeCKUX
CcoeaMHEHUAX;

pacKpbiBaTb cmbich Mepuoanyeckoro 3akoHa . V. MeHgeneeBa: 4eMOHCTPMPOBaTb NOHUMaHKE
nepuoanyeckoin 3aBUCUMOCTM CBOMCTB XMMUYECKUX 3/IEMEHTOB OT UX NO0XKeHMA B [leprnoagmyeckon
CUCTEMe, 3aKOHOB COXPaHEHMA MacChl BELLLECTB, MOCTOAHCTBA COCTABa, aTOMHO-MOJIEKY/IAPHOIO yY4eHus,
3aKOHa ABoragpo;

ONMCbIBaTb U XapaKTepM3oBaTb TabanuHyo dopmy Mepnoanyeckoin cucTeMbl XMMUYECKUX 3/1EMEHTOB:
pa3nnyaTbh NOHATUA «raBHasA nogrpynna (A-rpynna)» n «nobo4Has noarpynna (b-rpynna)», manbie u
60/1blWKe Nepuoabl, COOTHOCUTL 0603HaUYeHMsA, KoTopble MmetoTcA B Tabanue «Mepuoamueckas cucTema
XMMUYECKUX anemeHToB [. N. MeHaeneesa» c YNCNOBbIMU XapaKTEPUCTUKAMM CTPOEHUS aTOMOB
XMMUWYECKUX 31eMEHTOB (COCTaB M 3apas aapa, obLuLee YNCNOo INEKTPOHOB U pacnpesesieHne ux no
3NEKTPOHHbIM C/I0AM);

KNnaccnpuumpoBaTb XMMMYECKUE 3N1EMEHTbI, HEOpraHMYecKMe BeLWecTBa, XMmmyeckue peakumm (no
YMCY M COCTaBY YHaCTBYIOLLMX B PeaKL MM BELLLECTB, N0 Tena0BoMy 3bdeKTy);

XapaKTepun3oBaTb (ONUCbIBATb) O6LLME XMMUYECKME CBOMCTBA BELLLECTB Pa3/IMYHbIX KNaccos,
noATBepPKAan onncaHne NPUMepammn MOSIEKYIAPHbLIX YPAaBHEHMIA COOTBETCTBYHOLLMX XMMUYECKUX
peaKkunii;

NPOrHo3npoBaTh CBOMCTBA BELLECTB B 3aBUCMMOCTU OT MX KAYECTBEHHOI0o COCTaBa, BO3MOXKHOCTHU
NPOTEKAHUA XMMNYECKUX NPEBPALLEHUI B PA3/INYHbIX YCI0BUSAX;

BbIYUCAATb OTHOCUTE/IbHYIO MONEKYNAPHYIO U MONAPHYIO MacChl BELWLECTB, MaCCOBYIO A0/110
XMMMWYECKOTO 3/1eMeHTa Nno GopmMy/ie COeMHEHUA, MacCOBYIO 0110 BELLECTBA B PacTBOpe, MPOBOAUTb
PacyéThbl N0 YPaBHEHUIO XMMNYECKON peakLmu;

NPUMEHATb OCHOBHbIE OMepaLnn MbICIUTENbHOW 4eATENbHOCTU — aHa/IM3 U CUHTES, CPaBHEHME,
0606LLeHNE, CUCTEMATU3ALMIO, KNAacCUUKaLUIO, BbIBAEHUE NPUYUHHO-CNEACTBEHHbIX CBA3EWN — ANs
n3yyeHuA cBOWCTB BeLwectB U XUMUNYECKUX peaKu,Mﬁ, eCTeCTBeHHO-Hay4YHble mMeToAbl NMO3HAHUNA —
HabntoaeHue, UsmepeHne, MoLEeNNPOBaHME, SKCNEPUMEHT (PeasibHbI U MbICNEHHbIN);

cnepoBaTb NPaBMAaM NOJb30BAHMA XMMUYECKOM Nocy Ao U NabopaTopHbIM 060pyA0BaHNEM, @ TaKKe
npasuaam ob6paLleHmns C BEWECTBaMM B COOTBETCTBUM C UHCTPYKLMAMM MO BbINOIHEHWIO N1abOPaTOPHbIX
XMMUYECKMNX OMbITOB MO MoJyyYeHuto 1 cobupaHmio razoobpasHbIX BelecTs (Bogaopoaa 1 Kucaopoaa),
NPUroTOBAEHMIO PAcTBOPOB C onpeseNéHHOM MacCoBOM A0/1ei pacTBOPEHHOrO BELL,ECTBa, N1aHNPOBaTb
M NPOBOANTL XMMMNUECKME SKCMEPUMEHTbI NO PACcro3HaBaHMIO PACTBOPOB LLEI0YEN U KUCIOT C
NMOMOLLbIO MHAMKATOPOB (nakmyc, peHondTanenH, MeTUAopPaHX U apyrue).

K KoHLy 0by4yeHus B 9 Knacce npeAmeTHble pe3y/ibTaTbl Ha 6a30BOM ypOBHE A0/IXKHbI OTPaXKaTb
chOpMUPOBAHHOCTb Y 0ByYatOLLMUXCA YMEHWN:

PaCKpbiBaTb CMbIC/1 OCHOBHbIX XMMNYECKUX NMOHATUN: XMMUYECKUIA 3/IEMEHT, aTOM, MOJ1eKYNa, UOH,
KaTUOH, aHMOH, NPOCTOE BELWECTBO, CNNIOKHOE BEeWweCTBO, BaZIEHTHOCTb, 3/1IEKTPOOTPULATE/IbHOCTD,
CTeneHb OKUCNEHNA, XUMUNYECKAA peaKLunAa, Xummnyeckana CBA3b, Tens0BoOM Bd)d)EKT peakuunun, moab,
MO/'IHprIVI 06'béM, PacTBOp, INEKTPO/INTbI, HESNEKTPOJ/IUTLI, SNEKTPONINTUYECKAA ANUCCOoUMNaLLnA,
peakuynm NOHHOro o6meHa, KaTan3aTtop, XuMmn4ecCckoe paBHoBeCHe, 06paTI/IMbIe n HeOGDaTMMbIe



peaKuumn, OKUCAUTENBbHO-BOCCTAHOBUTENbHbIE PEAKLUN, OKUCAUTEND, BOCCTAHOBUTE b, OKUCAEHNE U
BOCCTaHOBJ/IEHME, aNNOTPONMUA, aMPOTEPHOCTb, XMMMUYECKas CBA3b (KOBA/IeHTHasA, MOHHas,
MeTaN/IMYecKas), Kpuctananyeckan peLlérka, Koppo3uma MeTansios, CnaaBbl, CKOPOCTb XMMUYECKOM
peakummn, npegenbHo AonyctMmas KoHueHTpauuna MNAK sewecTsa;

WNNIOCTPUPOBATb B3aMMOCBA3b OCHOBHbIX XMMUYECKUX MOHATUA U NPUMEHSTb 3TU NOHATUA NpPU
ONMUCaHUK BELLECTB U UX NPeBpaLLeHni;

MCNONb30BaTb XMMUYECKYIO CUMBOINKY A1 COCTaBAeHMA GOPMY BELLECTB U YPaBHEHNI XMMUYECKUX
peaKkuuis;

onpeaensiTb BaJIEHTHOCTb U CTeNeHb OKMCAEHMSA XMMUYECKMUX I1EMEHTOB B COeANHEHMUAX Pa3INYHOMO
cocTaBa, NPUHaANEeXHOCTb BEWECTB K onpeaenéHHoOMY Knaccy coeauHeHnin no popmynam, Bua,
XMMUYECKOW CBA3U (KOBaNEHTHaA, MOHHaA, MeTaNIMdecKan) B HeopraHMYecKMx coeguHeHunx, 3apag,
MOHa No XMMUYecKo bopmysie, xapakTep cpeabl B BOAHbIX PacTBOPaXx HEOPraHNYECKMX COeaMHEHWI,
TUM KPUCTATMYECKOM PELLETKN KOHKPETHOrO BelLLeCTBa;

pacKpbliBaTb CMbicn Mepuoamyeckoro 3akoHa . . MeHaeneeBa n 4eMOHCTPUPOBATbL €ro NOHUMaHKe:
ONMCbIBaTb U XapaKTepn3oBaTb TabanuHyo dopmy Mepnoamnyeckoin cucTeMbl XMMUYECKUX 3/1€MEHTOB:
pas3nnyaTbh NOHATUA «raBHaA nogrpynna (A-rpynna)» n «noboyHasa noarpynna (B-rpynna)», manbie u
60/1bwKe Nepuoabl, COOTHOCUTL 0603HaYeHMs, KOTOPbIE MMEIDTCA B Nepuoanyeckon Tabaumue, ¢
YMCNOBLIMM XapPaKTEPUCTUKAMM CTPOEHMNA aTOMOB XMMUUYECKMX 3/1IEMEHTOB (COCTaB M 3apAg, A4pa,
obLLee YNCN0 3NIEKTPOHOB M pacnpesesieHNe UX Mo 3JEKTPOHHbBIM C/I0SIM), 06BACHATL 061 Me
3aKOHOMEPHOCTM B U3MEHEHUWN CBOMCTB 3/IEMEHTOB M MX COeAUHEHUI B Npeaenax MasbiX Nepuoaos 1
rNaBHbIX NOArPYNM C Y4ETOM CTPOEHMA UX aTOMOB;

KNnaccnpuumpoBaTb XMMMYECKUE 3N1EMEHTbI, HEOpraHMYecKMe BeLWecTBa, XMmmyeckue peakumm (no
YMC/Y M COCTaBY YHaCTBYIOLLMX B PEaKL MM BELLECTB, N0 TeNI0BOMY 3GPEKTY, MO USMEHEHMIO CTENEHEeN
OKMCNEHUA XMUMUYECKUX 3/1IEMEHTOB);

XapaKTepun3osaTb (ONKncbIBaThb) 0bWMe 1 cneundrUyeckne XMMUYECKUe CBOMCTBA NPOCTbIX U CIOMKHbIX
BELLLECTB, MOATBEPKAAA ONMCAHME MPUMEPAMU MONEKYNAPHBIX U MOHHbIX YPAaBHEHUI COOTBETCTBYHOLMX
XUMMUUYECKUX PeaKLMii;

COCTaB/ATb YPaBHEHMSA 31EKTPONUTUYECKON AMCCOLMALLIUM KUCNOT, LLEI0YEN U CONEN, MOHbIE U
COKpaL&HHble YpaBHEHUA peaKLMit MOHHOIo 06MeHa, ypaBHEHMA PeaKUMiA, MOATBEPKAAOLLMX
CYLLECTBOBaHME reHEeTUYECKOW CBA3N MeXKAY BELLLeCTBAMM Pa3/IMYHbIX KNaccoB;

PacKpbiBaTb CYLLHOCTb OKUC/IUTENNbHO-BOCCTAHOBUTE/IbHbIX peaKu,Mﬁ nocpeancTtesom CoCtaB/ieHUA
9/1EKTPOHHOIO 6anaHca aTux peaKu,Mﬁ;

NPOrH03npoBaTb CBOWCTBA BeuLecCTB B 3aBUCMMOCTU OT UX CTPOEHUA, BOSMOXKHOCTU NPOTEKAHUA
XUMUNYECKUX ﬂpeBpaLLl,eHMﬁ B Pa3/INYHbIX YCZTIOBUAX;,

BbIYUCAATb OTHOCUTE/IbHYIO MONEKYNAPHYHO MU MONAPHYIO MacChl BELWECTB, MAaCcCOBYIO 400
XMMMYECKOTO0 3/1emeHTa No GopmMy/ie CoOeauHEHMS, MAaCCOBYIO [,0/1t0 BELeCcTBa B pacTBOpe, NMPOBOAMUTb
PacYETbl N0 YPaBHEHWNIO XMMMUYECKOW peaKkLmu;



cobntoaaTh NpasmMIa NONb30BAHMA XMMUYECKOM NOCyA0MN N 1abopaTopHbIM 060pYA0BaHNEM, @ TAKKeE
npasmaa o6paLLeHUA C BELLECTBAMM B COOTBETCTBUM C MHCTPYKLMAMM MO BbINOJHEHUIO 1abOPaTOPHbIX
XMMUWYECKUX OMbITOB MO MOJIYYEHMIO U COBMPAHMIO ra3006pa3HbIX BELLECTB (aMMMUaKa U YIIEKUCI0ro
rasa);

NPOBOAMTL peakuun, NoATBEPKAAIOLLME KaYeCTBEHHbIM COCTAB Pa3/IMYHbIX BELWECTB: PAacNo3HaBaTh
ONbITHbIM NYTEM XN0pNA-, bpomuna-, nogna-, kKapboHat-, pocdat-, cMamnkaTt-, cynbdat-, IMAPOKCUA-
MOHbI, KATMOHbI aMMOHMA U MOHbI U3YYEHHbIX METa/I0B, MPUCYTCTBYIOLLME B BOAHbIX pacTBOpax
HeopraHMYecKMx BelLecTs;

NPUMEHATb OCHOBHbIE ONepaLmnn MbICIUTENIbHOW AeATeNbHOCTU — aHaIN3 U CUHTE3, CPaBHEHWE,
0606ueHNe, CMCTEMATU3ALMIO, BbIABIEHME NPUYMHHO-CNEeACTBEHHbIX CBA3EN — A1 U3yYeHMA CBOMCTB
BELLLECTB U XMMUYECKUX PeaKL M, eCTECTBEHHO-HaYy4YHble METOAbl NO3HAHWUA — HabaAeHME,
n3mepeHne, MogeIMPoBaHNE, IKCNEPUMEHT (peasibHblii U MbICIEHHbIN).



TEMATWUYECKOE MTAHNUPOBAHUE

8 KNNACC
No Konunyectso vacos DNEeKTPOHHbIE
/_ HanmeHoBaHuWe pa3zfenos 1 Tem (undpossbie)
n
nporpammbl Bcero KOHTpOfleble npaKTM‘-IECKMe o6pa3oBaTeanb|e
n paboTbl paboTbl pecypcbl
Pasgen 1. MNepBOHa4YaAbHbIE XUMMYECKNE NOHATUA
Xnmua — BaxkHas obsactb Bubnnoteka LLOK
1.1 | ecTecTBO3HaHWA U NPaKTUYECKOM | 5 2 https://m.edsoo.ru/7f418
LEeATEeNbHOCTM Yesi0BeKa 37c
Bubnnoteka LIOK
BeliectBa M XMmmnyeckume
1.2 15 1 https://m.edsoo.ru/7f418
peakuunm
37c
UTtoro no pasaeny 20
Pasgen 2. BaxkHeWLwMe NpeacTaBUTENN HEOPraHUYECKUX BELLECTB
Bubnnoteka LIOK
Bosayx. Kucnopoga. NoHATMe 06
2.1 6 https://m.edsoo.ru/7f418
oKcuaax
37c
2.2 8 1 Bubnnoteka LLOK

Bogopoa.lloHATME O KNncnotax m

https://m.edsoo.ru/7f418



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

conax

37c

Boga. PactBopsl. MoHATHE 06

Bubanoteka LLOK

2.3 5 https://m.edsoo.ru/7f418
OCHOBaHUAX
37c
Bubanoteka LLOK
OcCHOBHbIe Knaccol
2.4 . 11 https://m.edsoo.ru/7f418
HEeopraHMYecKMUxX CoeANHEHUIN
37c
UToro no pasgeny 30

Pasgen 3. Mepuoamyeckmin 3aKoH u Nepuoauyeckan cuctema xummdecknx anemeHTtos . N. Mernaeneesa. CtpoeHue

aToMoB. Xummnyeckas cBfAszb. OKUCANUTENbHO-BOCCTAHOBUTE/IbHbIE pPeaKkuum

MeprogmyecKknin 3aKoH u
MNepnoaunyeckasa cuctema

Bubnumoteka LLOK

3.1 7 https://m.edsoo.ru/7f418
XUMKMYECKMX anemeHTos . U. 37
C
MeHgeneesa. CTpoeHuMe aToma
Xumunyeckas cBA3b. Bubnnoteka LIOK
3.2 | OKncauTenbHo- 8 https://m.edsoo.ru/7f418
BOCCTaHOBUTE/IbHbIE peaKkummn 37c
Bubnmoteka LLOK
WUToro no pasaeny 15 https://m.edsoo.ru/7f418

37c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

PesepBHOe Bpema

Bubnnoteka LIOK
https://m.edsoo.ru/7f418
37c

OBLUEE KOJIMYECTBO HYACOB MO
NMPOrPAMME

68



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 K/TACC

Konunyectso 4yacos

DNEeKTPOHHbIE

Neo
/ HanmeHoBaHuWe pa3zfenos 1 Tem (undpossbie)

n
nporpammbl Bcero KOHTpOfleble npaKTM‘-IECKMe o6pa3oBaTeanb|e

n paboTbl paboTbl pecypcbl

Pasgen 1. BewwecTBo U XMMHU4YeCKme peakumn
MNosTOpeHune n yrnybneHue Bubnnoteka LLOK

1.1 | 3HaHMIN OCHOBHbIX pPa3ae/ioB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Knacca 636

Bubnnoteka LLOK

OCHOBHbIle 3aKOHOMEPHOCTH

1.2 . 4 https://m.edsoo.ru/7f41a
XMMUYECKUX peaKLmii

636

DNeKTpoanTUYecKasn Bubnumoteka LLOK

1.3 | anccoumauma. Xmmmyeckme 8 1 1 https://m.edsoo.ru/7f41a
peakuum B pacteopax 636

UToro no pasgeny 17

Pasgen 2. HemeTannbl n nx coeguHeHns
O6wwan xapaKTepncT1Ka Bubnumoteka LLOK

2.1 | xumnuecknx anemeHTtos VIIA- 4 1 https://m.edsoo.ru/7f41a

rpynnbl. FanoreHobl

636



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

0O6uian xapaKTepmCcTMKa

Bubnnoteka LIOK

2.2 | xuMunyecknx anemeHToB VIA- 6 https://m.edsoo.ru/7f41a
rpynnbl. Cepa v e€ coeagnHeHuUA 636
O6wwasn xapaKTepucT1Ka
H P P Bubnumoteka LLOK
XUMMYECKMX an1emeHToB VA-
2.3 7 https://m.edsoo.ru/7f41a
rpynnbl. A3oT, pocdop n ux 636
coeaMHeHUn
O6uwan xapaKkTepucT1Ka
H P P Bubnumoteka LLOK
XUMMYECKUX anemeHTOoB IVA-
2.4 . 8 https://m.edsoo.ru/7f41a
rpynnbl. Yrnepog u KpemHuUn u 636
UX COeaANHEHUSA
UTtoro no pasgeny 25
Pasgen 3. MeTtannbl n UX coegUHEHUA
Bubnmoteka LLOK
3.1 | ObLwme cBONCTBA METaNN0B 4 https://m.edsoo.ru/7f41a
636
. Bubnmoteka LLOK
BarkHelwune meTanabl n nx
3.2 16 https://m.edsoo.ru/7f41a

coegnHeHuA

636



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

UToro no pasgeny

20

Pasgen 4. Xumuna n okpyrKatowana cpeaa

BeliectBa 1 matepuanbl B

Bubanoteka LLOK

4.1 3 https://m.edsoo.ru/7f41a
YKM3HUW YenosekKa
636
UTtoro no pasaeny 3
Bubnnoteka LLIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a
636
OBLLEE KOJIMYECTBO YACOB O 68

MPOrPAMME



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

MOYPO4YHOE MNJIAHUPOBAHUE

8 KNNACC
N9 KonnyecTso yacos
DNEeKTPOHHbIE
[ata
umdposble
n | Tema ypoka n3y4yeHu
B KoHTponbHbl | MpakTuyeckme obpasoBaTeNbHble
cero
/ e paboTbl paboTbl A pecypcol
n
Bubnnoteka LIOK
MpeameT xumun. Ponb Xumnm B *KU3HU
1 1 https://m.edsoo.r
yenoseka. Tena u BelLecTsa
u/ff0d210c
Bubnnoteka LIOK
2 | MoHATME 0 MeToZax NO3HAHWUA B XMMUU 1 https://m.edsoo.r
u/ff0d227e
MpakTnyeckas pabota Ne 1 «Mpasuna
.. Bubnmoteka LLOK
paboTbl B nabopatopun 1 npnémol
3 1 https://m.edsoo.r
obpaleHuna c nabopaTopHbIM
u/ff0d23dc
obopyaoBaHMem»
Bubnnoteka LIOK
YucTble BelwecTsa U cmecn. Cnocobbl
4 . 1 https://m.edsoo.r
asgeneHusa cmecen
pash u/ffod26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

MpakTnyeckas pabota Ne 2 «PasgeneHune
cmecel (Ha npumepe OUYUCTKK
NnoBapeHHOM conn)»

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d28c8

ATOMbI 1 MOSIEKY NI

Bubanoteka LLOK
https://m.edsoo.r
u/ffod2a6c¢

XumMmyeckune anemeHTbl. 3HaKK (CMMBOIbI)
XMMUUYECKNX 3/1eMEHTOB

Bubnnoteka LLOK
https://m.edsoo.r
u/ffod2be8

lMpocTbie 1 CNOXKHble BELW,ecTBa

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod2a6c

ATOMHO-MO/IEKYNAPHOE YYeHne

Bubnumoteka LLOK
https://m.edsoo.r
u/ff0d2d50

3aKOH NOCTOAHCTBA COCTaBa BELLECTB.
Xummnyeckasa ¢opmyna. BaneHTHOCTb
aTOMOB XMMWYECKUX 3/IEMEHTOB

Bubnunoteka LLOK
https://m.edsoo.r
u/ffod2eae

OTHOCKUTENbHAA aTOMHaA macca.
OTHOCKUTENbHaA MONIEeKYNIAPHAA Macca

Bubnumoteka LLOK
https://m.edsoo.r
u/ff0d323c

MaccoBasa 4ona XMMUYeCKoro anemeHTa B
coegnHeHUn

Bubnmoteka LLOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

u/ff0d350c

Konunyectso sewectsa. Monb. MonapHas
macca

Bubanoteka LLOK
https://m.edsoo.r
u/ff0d5230

dusnyeckne n XMMMYecKkne ABNEHUA.
Xnmmnyeckas peakuma

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod37fa

MpU3HaKK 1 yCN0BUA NPOTEKAHUA
XMMUUYECKUX peakumii

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod3al6

3aKOH COXpaHEeHMA Maccbl BELLECTB.
XuMunyeckune ypaBHeHuUsA

Bubnumoteka LLOK
https://m.edsoo.r
u/ff0d3b88

BblumncneHmna Konnyecrtsa, macchbl
BelecTsa Nno ypaBHEHNAM XUMUYECKUX
peaKkunit

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d5708

Knaccuounkaumsa XMmmn4eckmx peaxkumi
(coeamHeHns, pa3nosKeHUs, 3aMelLLeHns,
obmeHa)

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod3f34

M. B. JJoMOHOCOB — Y4Y€HbIit-
3HUMKnoneanct. 06obLeHne U
CUCTEeMATU3aLLMA 3HAHUI

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d40c4



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KoHTposbHaa pabota Nel no teme
«BelecTBa M XMMUYECKME peaKkLLUn»

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d4290

Bo3sgyx — cmecb rasos. Coctas Bo3ayxa.
Kucnopog — sanemeHT n npocroe
Bewectso. O30H

Bubanoteka LLOK
https://m.edsoo.r
u/ff0d448e

dusnyeckne n xXummnyeckmne cBoICTBa
Kucnopoza (peakumnm okMcneHus,
ropeHune). NMoHaTHe 06 oKcmaax

Bubnnoteka LLOK
https://m.edsoo.r
u/ff0d4614

Cnocobbl nonyyeHna KMcIopoaa B
nabopaTopuu U NPOMBbILLIEHHOCTY.
MpumeHeHWe Kucnopoga

Bubnnoteka LLOK
https://m.edsoo.r
u/ff0d497a

Tennosoi apHEeKT XMMUYECKON peakLmu,
NOHATUE O TEPMOXUMMNYECKOM YPaBHEHWUMU,
3K30- M S3HA0TEPMUYECKUX PeaKLmMAX

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d4790

Tonnueo (HedTb, yronb U MeTaH).
3arpsAsHeHue BO34yxa, Cnocobbl ero
npeaoTBpaLLeHNA

Bubnumoteka LLOK
https://m.edsoo.r
u/ffod4c4a



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

MpakTuyeckas pabota N2 3 no Teme
«MNonyyeHne n cobupaHme Kucnopoaa,
N3y4yeHue ero CBOMCTB»

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d4ae2

Booopog — anemeHT U npocTtoe
BelLecTBo. HaxoxaeHue B npupoae

Bubanoteka LLOK
https://m.edsoo.r
u/ffod4ddo

dU3nYECKME N XMMUYECKME CBOMCTBA
BoAopoaa. NpumeHeHne Bogopoaa

Bubnnoteka LLOK
https://m.edsoo.r
u/ffod4ddo

[ToHATHE O KncnoTax n conax

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d50d2

Cnocobbl nony4eHns Bogopoaa B
nabopartopum

Bubnumoteka LLOK
https://m.edsoo.r
u/ffod4ddo

MpakTuyeckas pabota Ne 4 no Teme
«MNonyyeHne n cobupaHne BogopoLaa,
U3y4YeHWe ero CBOMCTB»

Bubnunoteka LLOK
https://m.edsoo.r
u/ffod4f42

MonapHblit 06bEm rasos. 3aKoH ABoragpo

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod542e



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

BblumcneHna obbéma, Konmyecrsa
BeLLEeCTBa ra3a no ero U3BeCTHOMy
KOJINYeCTBY BewecTBa nan o6bémy

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod55a0

BbluncneHns o6bEMoB rasos no
YPaBHEHUIO peaKLUMmn Ha OCHOBE 3aKOHa
06BbEMHbIX OTHOLLEHUN ra3os

Bubanoteka LLOK
https://m.edsoo.r
u/ff0d5708

dusnyeckne n xummyeckme cBoicTBa
BOAbl

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d587a

CocTaB ocHOBaHu. NMoHATNE 06
MHAMKaTOpax

Bubnnoteka LIOK
https://m.edsoo.r
u/ff0d59e2

Bopa Kak pactBoputenb. HacblweHHble n
HeHacblleHHble pacTBopbl. MaccoBas
[0NA BeLecTBa B pacTeope

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod5b40

MpakTuyeckas pabota Ne 5 no teme
«[MpuroToBieHme PacTBOPOB C
onpeaenéHHo MaccoBon aonen
pacTBOPEHHOrO BeLLLeCcTBa»

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod5eba

KoHTposbHana paboTa Ne2 no teme
«Kucnopog. Bogopog,. Boga»

Bubnmoteka LLOK
https://m.edsoo.r



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d6342

u/ff0d6342

OKcuapl: cocTas, Knaccudukaums,
HOMeHKnaTypa

Bubanoteka LLOK
https://m.edsoo.r
u/ffode64e

MonyyeHne n xmummnyeckme CBOICTBA
KMCNOTHbIX, OCHOBHbIX U aMd)OTeprIX
oKcngos

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod664e

OcHOBaHMA: COCTaB, KNaccupuKaLums,
HOMEHKNaTypa

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod67ca

MonyyeHne n XMMmMyYeckne CBOMCTBA
OCHOBaHMUM

Bubnumoteka LLOK
https://m.edsoo.r
u/ff0d67ca

KucnoTbl: coctas, KnaccudpuKkaums,
HOMeHKNaTypa

Bubnnoteka LIOK
https://m.edsoo.r
u/ffodfee2

I'IonyquMe N XMMMYECKNEe CBONCTBA
KHUCnoT

Bubnnoteka LIOK
https://m.edsoo.r
u/ffodfee2

Conu (cpeaHue): HOMeHKNaTypa, cnocobbl
NoNyYeHUA, XMMUYECKME CBOMCTBA

Bubnumoteka LLOK
https://m.edsoo.r
u/00ad9474



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

MpakTuyeckasa pabota N2 6. PewweHue
9KCNepMMEHTa/IbHbIX 3aa4 No Teme
«OCHOBHble Knaccbl HEOPraHNYeCcKUxX
coeIMHEHNN»

Bubnnoteka LIOK
https://m.edsoo.r
u/00ad9b7c

leHeTMYecKan CBA3b MeXK Ay Knaccamm
HeopraHMYeCcKUX coeANHEHN

Bubanoteka LLOK
https://m.edsoo.r
u/00ad9a50

0606ueHne N cucTemaTsaLma 3HaHUI

Bubnnoteka LIOK
https://m.edsoo.r
u/00ad9ch2

KoHTponbHan paboTa Ne3 no teme
"OCHOBHbI€ K/1acCbl HEOPraHNYECKNX
coegMHeHnn"

Bubnumoteka LLOK
https://m.edsoo.r
u/00ad9ela

MepBble NONbITKX KaaccuburKaumm
XMMMUYECKUX 3/1eMeHTOB. [oHATME O
rpynnax cxo4HbIX 3/1eMeHTOB

Bubnunoteka LLOK
https://m.edsoo.r
u/00ad9ffa

Mepunoamyeckunit 3akoH u MNepuoanyeckasn
CUCTEMA XMMMUYECKMX 31emeHToB . U.
MengeneeBa

Bubnnoteka LIOK
https://m.edsoo.r
u/00ada52c

Mepuoapl, rpynmnbl, NOArpynnbl

Bubnnoteka LIOK
https://m.edsoo.r
u/00ada52c¢



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CtpoeHune atomos. CocTaB aTOMHbIX A4ep.
M3oTonbl

Bubnnoteka LIOK
https://m.edsoo.r
u/00ada342

CTpoeHue 3/1eKTPOHHbIX 060104EK aTOMOB
anemeHTOB Mepunoanyeckon cucremnl M.
. MeHgeneesa

Bubanoteka LLOK
https://m.edsoo.r
u/00adabbc

XapaKTepucTMka XMMUYEeCKOro sn1emMeHTa
no ero nosioxeHuto B Mepunogmnyeckomn
cucteme 1. N. MeHpeneesa

Bubnnoteka LIOK
https://m.edsoo.r
u/00ada824

3HayeHwue MNepuoamyeckoro 3akoHa anA
pa3BUTMA HAYKM M NpakTukn. . U.
MeHaenees — y4yéHblii, neaaror n
rpa*kaaHuH

Bubnnoteka LIOK
https://m.edsoo.r
u/00ada96e

DNeKTPOOTPULLATENBHOCTL aTOMOB
XMMUYECKNX 3/1EMEHTOB

Bubnnoteka LIOK
https://m.edsoo.r
u/00adaab8

MoHHaa xMmnyeckas ceasb

Bubnnoteka LIOK
https://m.edsoo.r
u/00adac34

KoBaneHTHas nonApHaA XumMmmn4yecCKkasa CBA3b

Bubnnoteka LIOK
https://m.edsoo.r
u/00adaab8



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBaneHTHasa HenoaapHaa XMMmM4yeckas
CBA3b

Bubnnoteka LIOK
https://m.edsoo.r
u/00adaab9

CteneHb oKMcneHusa

Bubanoteka LLOK
https://m.edsoo.r
u/00adae28

OKUCANUTENBHO-BOCCTAHOBUTE/IbHbIE
peaKkuuu

Bubnnoteka LLOK
https://m.edsoo.r
u/00adb076

OKncanTenn n BOCCTaHOBUTENN

Bubnnoteka LIOK
https://m.edsoo.r
u/00adb076

KoHTponbHan paboTa Ned no teme
«CTpoeHme aToma. XMmn4eckas CBA3b»

Bubnumoteka LLOK
https://m.edsoo.r
u/00adb486

PesepBHbI ypoK. 0606LLeHMEe U
cMcTeMaTm3auma 3HaHUM

Bubnunoteka LLOK
https://m.edsoo.r
u/00adb33c

PesepBHbI ypoK. 0606LeHMEe U
cMCTeMaTM3auma 3HaHUM

Bubnnoteka LIOK
https://m.edsoo.r
u/00ad9ch2

PesepBHbIi ypoKk. 0606L1eHME U
cMcTeMaTM3auma 3HaHUM

Bubnnoteka LIOK
https://m.edsoo.r
u/ffod6é1c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBLLEE KOJIMYECTBO HYACOB MO
MPOrPAMME
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9 K/TACC

Ne Konnyectso yacos IneKTpo .
NIEKTPOHHbI
T [aTa umdposble
ema ypoKa
vP Bcero KoHTponbHble | MpaKTuyeckne | nsyueHns | obpasosaTtenvHble
paboTbl paboTbl pecypcol
n
Mepuoanyecknii 3aKoH. EG LIOK
nbanoTeka
Mepuogunyeckasa cuctema
1 1 https://m.edsoo.ru
Xummyeckux anemeHtos . U.
/00adb59e
MeHgeneesa
3aKOHOMEPHOCTM B U3MEHEHUM Bubnumoteka LLOK
2 | CBOMCTB XMMUYECKUX 3/1EMEHTOB 1 https://m.edsoo.ru
nepBbIX TPEX NEPUOLOB /00adb6b6
K o Bubnumoteka LLOK
naccudurKaumsa u HomeHKnaTypa
3 4 vp 1 https://m.edsoo.ru
HeopraHMYecKnx BeLLecTs /00adb7e2
. Bubnmnoteka LIOK
BuAabl XMMUYECKOW CBA3W U TUNbI
4 . 1 https://m.edsoo.ru
KPUCTANNNYECKUX PeLLETOK /00adbact



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

KoHTponbHan paboTa Nel no teme
«MNoBTopeHune n yrnybnenume
3HaHWI OCHOBHbIX Pa3aenioB Kypca
8 Knacca»

Knaccndmkauma xummnyeckmnx
peaKkumii No pasMyHbIM
npu3HaKkam

Bubanoteka LLOK
https://m.edsoo.ru
/00adbcb0

MoHATME O CKOPOCTU XMMUNYECKOM
peaKkunn. MoHATUE O FTOMOTFEHHbIX
N reTeporeHHbIX peakLmax

Bubnnoteka LIOK
https://m.edsoo.ru
/00adbe9a

[ToHATHE O XMMHUYECKOoM
pasHoBecuun. DaKTopbl, BAMAOLLME
Ha CKOPOCTb XMMMYECKOM peakLmnm

Bubnnoteka LIOK
https://m.edsoo.ru

N NONOXKEHNEe XUMNYECKOro /00adc28c
paBHOBecus

Bubnmoteka LLOK
OkucnutenbHo-

BOCCTaHOBUTE/IbHbIE peaKUunn

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



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

TeopuAa 3NeKTPOANTUYECKOM
auccoumraumn. CunbHble 1 cnabble
3/1eKTPONUTbI

Bubnnoteka LIOK
https://m.edsoo.ru
/00adcd68

MNOHHble ypaBHEHMUSA peaKLmi

Bubnnoteka LIOK
https://m.edsoo.ru
/00add448

XMMUYeCKne CBOMCTBA KNCNOT U
OCHOBaHWI B cBETE
npeacTaBaeHnn ob
3N1IEeKTPONNTUYECKON AnccoLMaLmm

Bubnnoteka LLOK
https://m.edsoo.ru
/00add5d8

XMMMYecKkne CBOMCTBA coJiel B
cBeTe NpeacTaBAeHn 06
3NEKTPOINTMYECKON anccoLmaumnm

Bubnnoteka LIOK
https://m.edsoo.ru
/00add8b2

MoHATMe o rnaponnse conem

Bubnnoteka LIOK
https://m.edsoo.ru
/00add9d4

0O606ueHne 1 cuctemaTnsaumsa
3HaHWM

Bubnumoteka LLOK
https://m.edsoo.ru
/00addd12

MpakTuyeckas pabota No 1.
«PelleHne sKkcnepumMeHTasIbHbIX
3aza4»

Bubnmoteka LLOK
https://m.edsoo.ru
/00addbfa



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KoHTponbHan paboTa Ne2 no teme
«INeKTpoanTUYecKas
anccoumauna. Xmmmyeckme
peakuumn B pactBopax»

Bubnnoteka LIOK
https://m.edsoo.ru
/00addecO

Obuwan xapaKkTep1cTuKa
raioreHoB. Xummn4yeckue cBoicTea
Ha Npumepe xnopa

Bubnnoteka LLOK
https://m.edsoo.ru
/00addfe2

Xnoposogopoa. ConAaHasa KUCAOTa,
XMMUYECKNE CBOWNCTBA,
nosayyeHue, npumeHeHue

Bubnnoteka LLOK
https://m.edsoo.ru
/00adel104

MpakTnyeckasa pabota Ne 2 no
Teme «[lonyyeHune conaHom
KMUCNOTbI, U3yyeHne eé CBONCTBY

Bubnnoteka LIOK
https://m.edsoo.ru
/00ade348

BbluncneHua no YPaBHEHUNAM
XUMNYECKNX peaKLl,Vli;l, ecnm oauH
13 peareHToB 4aH B n3bbITKE

Bubnmnoteka LIOK
https://m.edsoo.ru
/00ade488

Ob6Lwan xapaKTepucTnka
anemeHTOoB VIA-rpynnbl

Bubnnoteka LIOK
https://m.edsoo.ru



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

/00adeb4a

AnnoTponHblie moanduKaLmm
cepbl. HaxoxaeHue cepbl 1 eé
coegMHEHUI B Npupoae.
X“Mmyeckune CBOWCTBA cepbl

Bubnnoteka LIOK
https://m.edsoo.ru
/00adeb4a

CepoBoaopoa, CTpoeHue,
du3mnyeckme n xsmummyeckme
cBoOMCTBa

Bubnnoteka LIOK
https://m.edsoo.ru
/00ade802

OKcuapl cepol. CepHada KMcnoTa,
dusnYecKme n xummyeckue
CBOWCTBA, MPUMEHEHUNE

Bubnnoteka LIOK
https://m.edsoo.ru
/00adea28

Xumunyeckue peakumm, nexkauine B
OCHOBE NpoMbILWNEHHOIO cnocoba

NoJlyd4eHUA CEPHOM KUCNOTbI.
Xumuueckoe 3arpasHeHne
OKpYyKatoLel cpeapl
coeaMHEHUAMMU cepbl

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

BbluncneHne maccoBoit Aonn
BbIXO4da NPOAYKTa peaKunmn

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

O6wan xapaKTepucTuKa
anemeHToB VA-rpynnbl. A30T,
pacnpocTpaHeHue B Npuposae,
dun3nyeckme n xummyeckmne
CBOWCTBA

Bubnnoteka LLOK
https://m.edsoo.ru
/00adeeab

AMMMaK, ero pusnyeckme un
XMMUYECKMe CBOICTBA, NONyYEeHNe
U NpUMeEHeHMe

Bubnnoteka LLOK
https://m.edsoo.ru
/00adf004

MpakTuyeckan paborta Ne 3 no
Teme «llonyyeHne ammmaka,
U3y4YeHWe ero CBOMCTB»

Bubnnoteka LLOK
https://m.edsoo.ru
/00adf180

A30THaA K1cnoTa, eé pusmnyeckme
U XMMUYECKMe CBOMCTBA

Bubnnoteka LIOK
https://m.edsoo.ru
/00adf306

Mcrnonb3oBaHWE HUTPATOB U COEN
aMMOHMA B KayecTse
MWHepasbHbIX yaobpeHui.
Xumunyeckoe 3arpsisHeHune
OKpY:KatoLel cpeapl
coeaMHeHMAMM a30Ta

bubnnoteka LLOK
https://m.edsoo.ru
/00adf518



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

docoop. Okeng pocdopa (V) u
docdopHasa kucnota, pusnyeckmne
N XMMMUYECKMEe CBOMCTBA,
noJsiydyeHue

Bubnnoteka LIOK
https://m.edsoo.ru
/00adf68a

Ucnonb3oBaHue dpochatos B
KayecTBe MUHepPabHbIX
yA06peHuii. 3arpasHeHune
npupoaHon cpeabl pochatamu

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

Yrnepog, pacnpocrtpaHeHue B
npupoae, pusmnyeckue u
XMMMUYECKME CBOMCTBA

Bubnnoteka LLOK
https://m.edsoo.ru
/00adfd9c

OKkcuapl yrnepoaa, ux dbusnyeckme
N XMMWYECKNE CBOMCTBA.
dKonornyeckune npobnemsl,
CBA3aHHbIE C OKCUAOM Yriaepoaa
(V)

Bubnumoteka LLOK
https://m.edsoo.ru
/00adfebe

YronbHasa KMcaoTa u eé conm

Bubnmoteka LLOK
https://m.edsoo.ru
/00ae006¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae006c

MpakTnyeckas pabota Ne 4 no
Teme "loslydyeHme yriekncnoro
rasa. KauectseHHas peakuma Ha
KapboHaT-noH"

Bubnnoteka LLOK
https://m.edsoo.ru
/00ae027e

MepBoHaYanbHbIE NOHATUS 0O
OpraHUYecKMX BELLLECTBAX KaK 0O
coegMHeHuAxX yrnepoaa

Bubnnoteka LLOK
https://m.edsoo.ru
/00ae054e

KpeMHuit n ero coeanHeHUs

Bubnnoteka LLOK
https://m.edsoo.ru
/00ae080a

MpakTuyeckas paboTta No 5.
PewweHwne akcnepumeHTanbHbIX
3a4a4 rno Teme «BaxkHelwue
HemeTaN/bl U UX COeANHEHUAN

Bubnumoteka LLOK
https://m.edsoo.ru
/00aeObf2

KoHTponbHana paboTa Ne3 no teme
«BaxkHeWwmne HemeTanbl U UX
coeiMHEHNA»

Bubnmoteka LLOK
https://m.edsoo.ru
/00ae0el8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae0e18

O6wan xapaKTepucTUKa
XUMUYECKUX 3IEMEHTOB —
meTannos. MeTtannmnyeckana cBAasb
W meTananyeckas
KpUCTanandecKasa peLléTKa.
dur3myeckne cBoicTBa METaNIoB

Bubanoteka LLOK
https://m.edsoo.ru
/00ael03e

XMMMYecKne CBOMCTBA METaN/0B.
INEeKTPOXMMUYECKUI pag,
HaNpPAXeHUN MeTanI08

Bubnnoteka LLOK
https://m.edsoo.ru
/00ael156

Ob6wue cnocobbl nonyvyeHus
meTannos. Cnnasbl. BoluncneHus
No ypaBHEHNUAM XUMUNYECKUX
peakLuuii, ecim OAMH U3 peareHToB
COAEPKUT NPUMeECH

Bubnumoteka LLOK
https://m.edsoo.ru
/00aell56

MoHATMe o KOPPO3nn metannos

Bubnmnoteka LIOK
https://m.edsoo.ru
/00ael278

LLlenoyHble meTannbl

Bubnmoteka LLOK
https://m.edsoo.ru
/00aeldb2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

OKcuabl M TMAPOKCUALI HATPUA U
Kanusa

Bubnnoteka LIOK
https://m.edsoo.ru
/00ael4b2

LLlenoyHO3emenbHble meTanbl —
KanbUWii U MarHui

Bubnnoteka LLOK
https://m.edsoo.ru
/00ael5e8

BarkHelwne coegmMHeEHNA KanbLums

Bubnnoteka LLOK
https://m.edsoo.ru
/00ael5e8

O606ueHne U cuctemaTmsaymsa
3HaHWUM

YeécTKocTb BoAbI M cnocobbl eé
yCTpaHeHus

Bubnmoteka LLOK
https://m.edsoo.ru
/00ae1886

MpakTuyeckas pabota Ne 6 no
Teme "HECTKOCTb BOAbI U METOAbI
eé ycTpaHeHus"

Bubnumoteka LLOK
https://m.edsoo.ru
/00aelae8

ANOMUHUM

Bubnmnoteka LIOK
https://m.edsoo.ru
/00aelc64

AmdoTepHble CBONCTBA OKCUAA U
rmapoKcnaa

Bubnmnoteka LIOK
https://m.edsoo.ru
/00aelc64



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Keneso

Bubnnoteka LIOK
https://m.edsoo.ru
/00aeld86

OKcmabl, TMApPoKCuabl 1 conm
xenesa (1) n xenesa (1)

Bubnnoteka LLOK
https://m.edsoo.ru
/00ae35e6

O606ueHMe U cuctemaTmsayma
3HaHWM

MpakTuyeckas paboTta No 7.
PeweHune akcnepumeHTanbHbIX
3a4a4 rno Teme «BaxkHelwue
MeTaN/bl N UX COeANHEHUA»

Bubnnoteka LIOK
https://m.edsoo.ru
/00ae3de8

BbluMCNeHUA NO ypaBHEHUAM
XMMUYECKUX peaKLMi, ecin oanH
W3 peareHToB AaH B U30ObITKE Uan
COAEPHKUT NpUMecH. BolumcneHumsn
MaccoBOW [0/1M BbIXOAa NPOAYKTA
peakuum

Bubnnoteka LIOK
https://m.edsoo.ru
/00ael750

0O606ueHne 1 cuctemaTnsaums
3HaHUM



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KoHTponbHan paboTa Ned no teme

6
5 «BakHelLwme meTannbl U uUx 1
coeaMHeHUA»
5 Bubnnoteka LLOK
elecTea U matepuanbl B
- . P 1 https://m.edsoo.ru
3 | noBCceHEBHOM XN3HU YeNoBeKa
/00ae3f50
Bubnnoteka LLOK
6 | XMmunyeckoe 3arpasHeHune
4 . 1 https://m.edsoo.ru
OKpYyKatoLlen cpeabl
PYIAIOAEN CheA /00ae4270
Bubnnoteka LIOK
Ponb xumnn B pelueHnn
1 https://m.edsoo.ru
5 | akonormnyeckmx npobnem
/00ae4270
. Bubnumoteka LLOK
6 | Pe3sepBHbIN ypok. 0606LeHNE U
. 1 https://m.edsoo.ru
6 | cuctemaTtmsauma sHaHUM
/00ae0dOa
. Bubnumoteka LLOK
6 | Pe3epBHbIi ypoKk. 0606LeHMe U
. 1 https://m.edsoo.ru
7 | cuctematusauma sHaHUM
/00adb33c
. Bubnmnoteka LIOK
6 | Pe3epBHbIN ypok. 0606LweHme 1
. 1 https://m.edsoo.ru
8 | cucTtemaTmsauma 3HaHWi
/00ad9ch2
OBLLUEE KO/TMYECTBO YACOB MO 63

MPOrPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




