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PABOYAA NMPOIMPAMMA y4YebHOro npegmeta «XmMmnda. 5asoBblil
YyPOBeHb» Ana oby4aroLimxcs 8 - 9 knaccos

MNOACHWTE/NIbHAA 3ATTMCKA

Mporpamma no XMM1MM Ha YpOBHE OCHOBHOTO 06Lero o6pasoBaHunsa cocTaB/eHa Ha OCHOBe TpeboBaHwii
K pesynbTaTam OCBOEHWS OCHOBHO 06pa3oBaTefNbHOlM MPOrpaMmbl OCHOBHOIO 006lLLEro 06pa3oBaHus,
npeacrtaBneHHbix B @FOC OO0, a Takxe Ha OCHOBe (hefepasibHOM paboyeil NporpamMmbl BOCMUTAHUA U C
YYETOM KOHLEeNuMM npenogaBaHMsa y4yebHOro npegmetra «Xumusi» B 06pa3oBaTefibHbIX OpraHM3aumnax
Poccuiickoin ®egepaunn.

MporpamMma no xumuu [JaéT NpeAcTaBNeHWe O Lensx, o6uieil cTpatermm 06ydeHWs, BOCMUTaHUA U
pa3BuTuA obyuvaloLimxca cpefcTBaMM y4yebGHOro npefgmeTa, ycTaHaBnuBaeT 06s3aTe/ibHOe MNpeaMeTHOe
cofep)xaHue, npegycmaTpuBaeT pacnpefeneHune ero no Knaccam u CTPYKTypupoBaHMe Mo pasfenam u temMam
nporpammbl N0 XUMWW, ONpefenseT KOJIMYECTBEHHble W KayeCTBEHHble XapaKTepUCTUKWN COAepXaHus,
PEKOMEHAYEMYIO MOCNe0BaTENbHOCTb U3YUYEHUS XUMUKN C YYETOM MEXMPEAMETHbLIX U BHYTPUNPEAMETHbIX
CBf3el, NOTMKK y4ebHOro npowecca, BO3PacTHbIX 0CO6eHHOCTEN 0byyatroLmxcs, onpeaensieT BO3MOXHOCTH
npegmeTa Ans peanusauun Tpe6OBaHUI K pe3ynbTaTam OCBOEHWUS OCHOBHOW 06pa3oBaTeflbHOM NporpaMmbl
Ha YpOBHe OCHOBHOro 06LWero o6pasoBaHusA, a Takxe TpeboBaHWIA K pe3ynbTaTaM 00y4YeHMUA XUMUMK Ha
YPOBHE Ueneil uU3yyeHUs npegmetra W OCHOBHbIX BUAOB Y4eOHO-MO3HaBaTENbHOW [AEeATENbHOCTM
06y4aroLLeroca no 0CBOEHMIO Y4eOHOro coaep>kaHus.

3HaHWe XWUMWUWM CAYXWUT OCHOBOW AN (DOPMMPOBAHUA MMPOBO33PEHMS 06yuvatollerocs, €ro
npeacTaBNeHUn 0 MaTepuanbHOM eAVHCTBE MUpa, BaXKHYK poOMb MrpalT (QopMUpyeMble XUMUEN
npeacTaBneHUs 0 B3aMMOMNPEBPALLEHNAX IHEPTMM U 06 3BOMOLUN BELLECTB B MPMPOAE, O NYTAX pelleHuns
rno6anbHbIX MPoO6AEM YCTOMUYMBOrO pPa3BUTUS YENOBEYECTBA - CbIPbEBON, 3HEPreTUYECKONM, MULLEBON K
3KOM0rnyeckor 6esonacHocTn, Npo6semM 34paBoOOXpaHeHNS.

N3yyeHne XMMum:

CNOCOO6CTBYET peann3aunm BO3MOXHOCTEN 415 cCamMOpa3BUTUS U (hOPMUPOBAHMNSA KYNbTYpbl TMYHOCTH,
eé o6ulel U YHKLUNOHANbHOW rPamMoTHOCTH;

BHOCMT BKNaj B (DOPMMPOBAHME MbILLINEHUS N TBOPYECKMX CMOCOBHOCTEN 00y4YatoLnXCs, HaBbIKOB MX
CaMOCTOSITE/IbHON  y4ebHOW  [AeATeNbHOCTW, 3KCMEPUMEHTaNbHbIX W WUCC/EeA0BATENbCKUX  YMEHWUNA,
HeobX0AUMbIX KaK B MOBCEAHEBHOM XMN3HW, TaK U B MPOKECCUOHANbHON AeATeNbHOCTMY;

3HAKOMUT CO CNeunduKoN Hay4yHOro MbILL/IEHUSA, 3aKnafblBaeT OCHOBbI LENIOCTHOrO B3rnsja Ha
eJMHCTBO npupoabl 7 Ye/IOBEKA, fBNAETCS OTBETCTBEHHbIM 3Tanom
B POPMMPOBAHUM €CTECTBEHHO-HAYYHOW FPaMOTHOCTM 06yYatLLMXCS;

Cnoco6CTBYeT (HOPMUPOBAHMIO LEHHOCTHOFO OTHOLIEHWS K €CTeCTBEHHO-HAayYHbIM 3HaHWAM, K
NPUPOAE, K YeNOBEKY, BHOCUT CBOW BKNaf B 3KONOrYeckoe 06pa3oBaHne 06yyatoLLnxcs.

[aHHble HanpaBfieHWs B 06y4vyeHUM XMMUM 0becneymBaroTCs CneuupuUKon copep)kaHus y4vyebHOro
npesMeTa, KOTOpPbIA SBNAAeTCH nefarornyecky afantMpoBaHHbIM OTPaXXeHUMeM 6a30BON HayKM XMUMUU Ha
onpenenéHHOM 3Tane eé pasBUTUA.

Kypc XuMunmn Ha ypoBHe OCHOBHOTIO 06L1ero 06pa3oBaHnNs OPUEHTMPOBAH Ha OCBOEHME 0ByyvatoLMmMmcs
CUCTEMbl MEpPBOHAYabHbIX MOHATUIA XWMWUW, OCHOB HEOPraHUYecKOW XUMWUW U HEKOTOPbIX OTAENbHbIX
3HAYUMbIX MOHATUIA OPraHNYEecKo XMMUN.

CTpyKTypa cogepaHus nporpaMmMbl N0 XMMUK CHOPMMPOBAHA HA OCHOBE CUCTEMHOro noaxofa K eé
n3yyeHunio. CopaepxkaHue CKNaAblBae€TCs U3 CUCTEMbl MOHATUIA O XUMWUYECKOM 371eMeHTe W BeLlecTBe W



CUCTEMbl MOHATUIA O XMMUYECKOl peakuun. O6e 3TU CMCTeMbl CTPYKTYPHO OPraHu3oBaHbl MO MPUHLMMY
nocnefoBaTeNlbHOTO Pa3BUTMS 3HAHWIA HA OCHOBE TEOPETUYECKMX NPEACTaBEHUIA Pa3HOr0 YPOBHS:

aTOMHO-MONNEKYNAPHOTO y4eHUA KaK OCHOBblI BCEI0 €CTECTBO3HAHUA,

Mepnogmnyeckoro 3akoHa . N. MeHgeneesa Kak 0CHOBHOIO 3aKOHa XMMUMK;
- YUYEHUA 0 CTPOEHUN aToOMa Y XMMUYECKON CBA3W;
- npeAcTaBfeHWIA 06 3NeKTPONIUTUYECKONM AMCCOLMaLUN BELLECTB B pacTBOpax.

TeopeTuyeckme 3HaHWsS pPaccCMaTPMBAKOTCA Ha OCHOBE 3MMUPUYECKM MOMYYEHHbIX U OCMbICNIEHHbIX
(hakTOB, pa3BMBaKOTCSA NOCNEA0BATE/IbHO OT OLHOr0 YPOBHSA K APYrOMY, BbINOMHAS QPYHKLUN 06BACHEHUS W
MPOrHO3MPOBaHUA CBOMCTB, CTPOEHWUS W BO3MOXHOCTENW MPAKTUUYECKOTO MPUMEHEHUS U MOMYYeHUs
N3y4aeMblX BELLECTB.

OcBoOeHMe nporpaMmMmbl MO XMUMUKU CNOCO6GCTBYET (DOPMUPOBAHWUIO MNPeLCTaBNEHUA O XUMUYECKOM
COCTaBMIAIOLWLEA HAYYHON KapTWUHbI MUpa B /IOrKKe €€ CUCTEMHOM MNPUPOAbl, LEeHHOCTHOro OTHOLIEHUA K
Hay4YHOMY 3HAHUIO U MeToZaM MO3HaHWA B Hayke. V3yyeHne XMMUN NPOUCXOAUT C NPUBJIEYEHNEM 3HAHUI
N3 paHee U3yYeHHbIX yUYeOHbIX NpeameToB: «OKpyxXarowmnii mup», «brnonorus. 5-7 knaccbl» n «dusmka. 7
Knace».

Mpy N3y4YeHUN XUMUWU MPOUCXOANT (HOPMMUPOBAHME 3HAHMIE OCHOB XMMMUYECKOIN HayKu Kak o6nactu
COBPEMEHHOI0 €eCTeCTBO3HAHMUS, MPAKTUUYECKON AesTENbHOCTU YeNoBeKa M KaK O4HOr0 M3 KOMMOHEHTOB
MUPOBOI KyNnbTypbl. 3agaya y4ebHOro npegmera COCTOUT B (DOPMUPOBAHUM CUCTEMbI XUMUYECKNX 3HAHUI
— Ba@XHeNWunx (akToB, MNOHATUIA, 3aKOHOB W TEOPETUYECKUX MOMIOXKEHUA, [LOCTYMNHbIX 0600w eHMiA
MUPOBO33PEHYECKOrO XapakTepa, fA3blka HaykKu, B MPUOOLLEHMM K HayyHbIM MeToAaM MO3HaHWA npwu
N3yYeHUN BeLLeCTB M XUMUYECKUX peakuunin, B (hOpMUPOBaAHUN M Pa3BUTUM MO3HABATENbHbIX YMEHUI N NX
NPYMEHEeHNN B y4ebHO-NO3HaBaTeNbHOW N Yy4yebHO-UCCNef0BaTENbCKOM AeATENbHOCTM, OCBOEHMM MpaBuUN
6e3onacHOro obpalieHnsa ¢ BewecTBaMm B NOBCEAHEBHOW XMU3HN.

Mpy N3yYeHNn XMMUK Ha YPOBHE OCHOBHOTO 06LLEro 06pa3oBaHuMs BaXKHOe 3HaYeHVe Nprobpenmn Takme
Lenu, Kak:

- (bopMMpoOBaHME  WHTENNEKTyalbHO  Pa3BMTOW  NMYHOCTW, TOTOBOM K  CaM0o06pa30BaHuio,
COTPYAHUYECTBY, CaMOCTOATENIbHOMY MPUHATUIO pPeLleHnid, CNoco6HON afanTMpoBaTbCs K BbICTPO
MEHSOLLMMCS YCNIOBUAM XWU3HU;

- HanpaB/feHHOCTb 00YyYeHNS Ha CMCTEMAaTMYeckoe NPUOGLLEHNE 00YyYarOLMXCA K CaMOCTOSATENbHOM
no3HaBaTe/NlbHON [eATeNbHOCTU, HAay4YHbIM MeToJaM MO3HaHWUS, HOPMUPYHOLLMM MOTMBALUIO W pa3BUTUE
CNOCOBHOCTEN K XUMUN;

- obecneyeHne ycnoBuiA, CNOCOOCTBYHLIMX MPUOOPETEHMIO 00yYatoLMMUCA OMbiTa Pa3HOOOpPa3HOW
AEeATENIbHOCTM, MO3HAHUS M CaMOMO3HAHWUSA, K/IKUYEBbIX HaBbIKOB (K/HOYEBLIX KOMMETEHLMWI), VMELWMX
YHMBEpCanbHOE 3Ha4YeHne AN pa3NyHbIX BULOB LeATENbHOCTH;

- (hopmupoBaHue o6uieit (YHKLMOHANLHON W eCTeCTBEeHHO-HAay4YHOMW TrpamMOTHOCTM, B TOM u4uce
YMEHUI 06BACHATH U OLLEHUBATb AB/IEHUA OKPYXXatoLLero Mupa, UCnonb3ys 3HaHUA U ONbIT, NOJyYeHHbIe NpK
N3yYeHUU XMMUU, NPUMEHSATH UX NPY peLleHnn Npo6emM B MOBCEAHEBHOM XN3HW U TPYL0BOW AeATEIbHOCTY;

- (hbopMupoBaHue y 0byyvaroLWmXCcs ryMaHUCTUYECKUX OTHOLIEHWNIA, MOHUMaHUA LLeHHOCTU XUMUYECKUX
3HaHWI ANna BbIpabOTKM 3KOMOTMYECKN LienecoobpasHOro noeefeHUs B ObITY U TPYLOBOW AeSATENbHOCTU B
LleNIIX cCoOXpaHeHUs CBOEro 30p0BbA U OKPYXXaloLe NpMpoLHON cpeabl;



- pasBuMTME MOTMBALUM K 06YYEHMID, CMOCOGHOCTEN K CAMOKOHTPO/IIO 1 CAMOBOCMMTAHUIO HA OCHOBE
YCBOEHUSA 06LLeYe10BEYECKUX LLeHHOCTE, TOTOBHOCTM K OCO3HAHHOMY BbI6OPY NPO(UAS N HanpaBlEHHOCTY
JanbHenwero obyyeHus.

O6ulee Yncno 4YacoB, OTBEAEHHbIX AN U3YYEHNUA XMMUWN Ha YPOBHE OCHOBHOIO 06LLero o6pasoBaHus,
cocTtasnset 136 yacoB: B 8 knacce - 68 yacos (2 yaca B Hefento), B 9 knacce - 68 yacos (2 yaca B Hefesto).

COAEPXAHWE OBYYEHWNA
8 KNNACC
lMepBOHa4YanbHble XMMNYECKME MNOHATUSA

Mpegmetr XMmMuUKU. PONb XUMUW B XWU3HWU 4yenoBeka. XMMUA B CUCTeMe HayK. Tena M BelecTsa.
®dusnyeckme CBOKCTBA BewecTB. ArperaTHoe COCTOAHUE BellecTB. MOHATME O MeTofax MO3HAHMSA B XUMUMN.
YuncTble BewecTsa U cMec. Cnocobbl pasfefieHns cMecei.

ATOMbl U MOMEKY/bl. XMUMUUYecKre 3neMeHTbl. CUMBOMbI XMMWYECKUX 3/1eMEHTOB. [lpocTbie W
CNOXHble BellecTBa. ATOMHO-MO/EKY/ISPHOE YUEHNe.

Xumnueckas hopmyna. BaneHTHOCTb aTOMOB XMMMWYECKUX 3/1eMeHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BewecTB. OTHOCUTeNbHas aToMHas Macca. OTHOCMTeNbHasi MoOfNeKynsipHas Macca. MaccoBas [ofis
XUMWUYECKOTO 3/1EMEHTA B COEANHEHUN.

Konnuectso Bewectsa. Monb. MonspHaa wmacca. BsaummocBf3b KOMMYyecTBa, Maccbl U 4yucna
CTPYKTYPHbIX €ANHWL, BelllecTBa. PacyéTbl N0 POPMYyamM XUMUYECKUX COEANHEHWIA.

P u3nYeCKNe N XMMNYECKNe ABNeHnsa. XruMmmnyeckas peakumsa n eé npusHaku. 3aKOH COXpPaHEHMSA mMaccChbl
BewecTB. XMMUYECKMe YypaBHeHUA. Knaccuukaums XMMUYECKUX peakuuin (CoeaMHeHWs, pasfoXeHus,
3amelleHns, 06MeHa).

XVMUYECKNI IKCMEPUMEHT !

3HAKOMCTBO C XMMMWYECKOI nocyaoi, npaBunammn paboTbl B nabopatopumn v npuémamm obpalieHums ¢
nabopatopHbiM 060pyaoBaHWEM, M3Y4YeHWe U onucaHme (U3NYECKUX CBOIMCTB 06pasLOB HeOpraHMYecKux
BellecTB, HabnogeHne hn3nyecknx (NnaBneHne BoCKa, TasHME NibAa, pacTMpaHue caxapa B CTYMNKe, KUMneHue
N KOHAEeHcauma BOAbl) U XMMUYeCKMX (TOPeHmne CBeYun, NpoKannBaHue MeLHON NPOBOOKMW, B3auUMOLencTeme
Mena C KWUCNOTOW) sABNEHWIA, HabnlAeHMEe U OnucaHWe MNPU3HAKOB MPOTEKAHUS XUMWUYECKUX peakuuii
(pa3noxxeHue caxapa, B3auMOLENCTBME CEPHOM KUCOTbI C X/I0pMAOM 6apus, pasfioxXeHune rugpokcuia meam
(1) npn HarpeBaHMuW, B3aMMOAECTBME Xenesa ¢ pacTtBopom conm mean (I1), n3yyeHme cnoco6oB pa3aeneHns
CMeceii: C NOMOLbI0 MarHuTa, (UAbTPOBaHMe, BbiNapmBaHue, AUCTUANALNA, XpoMaTorpagus, nposegeHune
OYMCTKMN NOBApPeHHON conun, HabMAeHNe 1 onucaHne pe3ynbTaToB NPOBEAEHUS OMbITa, UANKOCTPUPYIOLLLErO
3aKOH COXpaHEeHUs Macchl, co3faHne Mogenieid MoeKy  (LLapoCTepXKHEBLIX).

BaxkHelne npeacTaBUTENN HEOPTraHUYECKMX BeLLLecTB

Bo3gyx - cmecb rasos. CoctaB BO3gyxa. Kucnopog - 3fnemMeHT M NpOCTOE BeLecTBO. HaxoxiaeHue
Kucnopoga B npupoge, uUsnMyeckne U XMMuUyeckume cBoilcTBa (peakuuu ropeHus). Okcuabl. MprumMeHeHne
kucnopoga. Cnocobbl MoONyYeHUs KUCI0poaa B nabopatopum 1 NpomMbilfieHHOCTU. KpyroBopoT Kucnopoja
B npupoge. O30H - anoTponHas MogunKauma KMcnopoaa.



TennoBoii 3h(HeKT XMMUYECKON peakLnn, TEPMOXMMUYECKNE YPABHEHUS, 3K30- M 3HLOTEPMUYECKME
peakuuu. TONMMBO: Yrofib U MeTaH. 3arpsisHeHne BO3f4yxa, YCUNEeHWe NapHUKOBOTo 3eKTa, paspyLueHune
030HOBOTO C/0S.

Bosopoa - 3nemMeHT M MpOCTOe BelecTBO. HaxoxjeHue Bofopoda B npupoge, (usMuyeckue w
XUMUYECKNE CBOICTBA, NPUMEHEHME, CNOCO6LI NoNyYeHus. KUcnoTbl 1 Conu.

MOnsipHbIA 06bEM rasoB. PacuéTbl MO XMMUYECKUM YPaBHEHUSAM.

du3nyeckme cBolicTBa BoAbl. Boaa Kak pacTBopuTenb. PacTBopbl. HacbileHHbIE U HEHACbILEHHbIE
pacTBopbl. PacTBOpUMOCTb Belw,ecTB B Boge. MaccoBas 015 Bel,ecTBa B pacTBope. XMMUYECKMe CBONCTBA
Boabl. OcHoBaHuA. Posib pacTBOpOB B MpUpPOAe W B XXW3HM 4YenoBeka. KpyrosopoT BOAbl B MPUPOAe.
3arpsisHeHue NpupoaHbIX Bof4. OXpaHa U 0YMCTKA MPUPOLHbLIX BOA,.

Knaccudmkaums HeopraHMyecKnx coeanHeHmnin. Okeuabl. Knaccudmkaums oKCcuaos: coneobpasytolmne
(OCHOBHbIE, KWUCNOTHblE, aM(OTepPHbIE) U Heconeobpasytolne. HoMeHknaTypa OKCMAOB. du3nyeckue U
XVMUYECKMe CBOCTBA OKCMAO0B. MonyyeHne OKCU0B.

OcHoBaHusA. Knaccmmkaums OCHOBAHWIA: LWENOYM U HepacTBOPUMble OCHOBaHMA. HomeHknatypa
OCHOBaHWi. PU3NYECKME N XUMUYECKNE CBONCTBA OCHOBaHWIA. [10NyYeHe OCHOBaHWIA.

Kucnotbl. Knaccugmkayms kucnot. HomeHknatypa KucnoT. du3nyeckme M XMMUYECKUE CBOMCTBA
Kucnot. Pag aktnsHocTtu metannos H. H. beketoBa. MonyyeHne KucnorT.

Conn. HomeHknatypa coneil. ®usnmyeckne n XMMMYeCKne CBOMCTBA Coneid. MonyyeHne coneil.
eHeTMYecKas CBA3b MEXAY Knaccamy HeOpraHU4ecKuMx COeANHEHNI.
XUMWNYECKUI 3KCMEPUMEHT :

KayeCTBEHHOe ONpefefieHNe COAEPXaHMA KWCNopoja B  BO3AyXe, MOMy4YeHue, cobupaHme,
pacnosHaBaHWe W M3y4eHWe CBOWCTB KMcnopoga, HabnwaeHne B3aMMOAENCTBMSA BELWECTB C KMCIOPOAOM K
YCNOBMSA BO3HWKHOBEHUA W MNpekpalleHns ropeHus (noxkapa), 0O3HaKOM/eHWe C 06pasuamMu OKCWUAOB U
onucaHnWe UX CBOICTB, MONy4eHMe, cobmpaHue, pacno3HaBaHWE U M3yUYeHWe CBOWMCTB Bogopoda (ropeHwue),
B3aumogeinctene Bogopoga c okcmgom Mmegm (I1) (BO3MOXHO UCNONb30BaHWe BMAeOMaTepuanos),
HabnogeHne 06pasL0B BewWecTB KONNMYeCTBOM 1 MOMb, UCCef0BaHNEe 0COOEHHOCTEN pacTBOPEHMWSA BELLECTB
C pPa3IM4HOIN pacTBOPMMOCTbIO, NPUTOTOB/IEHE PACTBOPOB C OMNpeAeIEHHOM MacCOBOW A0Ne pacCTBOPEHHOTO
BeLecTBa, B3aMMOAENCTBME BOAbl C MeTannamu (HaTpuem U Kanbuuem) (BO3MOXHO WCMNO/b30BaHUe
BMAeOMaTepuanoB), nccnegoBaHne 06pas3LoB HEOPraHMYECKNX BELLECTB Pa3/IMUHbIX KNaccoB, HabnoaeHue
N3MEHEHMNA OKPaCKN MHAMKATOPOB B pacTBOPax KMCNOT U LeN0Yei, n3yyeHne B3anMoLeincTBmMa OKcuaa Meam
(I ¢ pacTBOpPOM CEPHON KWCNOTbl, KWCNOT C MeTannamu, peakuuin HenTpanusauum, MONYyYeHUe
HepacTBOPUMbIX OCHOBAHWI, BbLITECHEHWE OAHOr0 MeTanna APYrMM W3 pacTBopa COMM, pPeLleHue
3KCNepuUMeHTaNbHbIX 3ada4 No Teme «BaXHelLmne Knaccbl HEOPraHNYecKUX CoeiHEHNI».

Mepuoanyeckunin 3akoH 1 Mepnognyeckaa cuctema XMMmmnveckux anemeHTos . . MeHpgeneeBa.
CTpoeHune atomoB. XumMuyeckas cBda3b. OKNCNNTENIbHO-BOCCTAHOBUTE/IbHbIE peaKkLmn

MepBble NOMbITKN KnaccuuKaunum XMMNYECKUX 3nemMeHToB. MOHATUE O rpynnax CXOAHbIX 3/1eMEeHTOB
(LLenoYHble 1 LEN0YHO3eMe IbHbIE MeTaN/bl, FanoreHbl, MHEPTHbIE Tasbl). DNEMeHTbl, KOTOpble 06pasytoT
am(oTepHble OKCUAbI U TUAPOKCULbI.

Mepunognyecknii 3akoH. [epuofmyeckas cucTema XuUMUYecKux anemeHtoB M. . MeHpeneesa.
KopoTkonepnogHas v AgnvHHonepuogHas ¢opmbl Mepnoanyveckoir CUCTEMbl XMMUYECKUX 31eMeHTOB [,
. MeHpgeneeBa. Mepuofbl v rpynnbl. ®U3NYECKUIA CMbICN NOPAAKOBOro HOMepa, HOMEPOB nepuoga W
rpynnbl 3/1eMeHTa.



CTtpoeHune atomoB. CocTaB aTtoOMHbIX Agep. 30Tonbl. SneKTpoHbl. CTPOEHME 3/IEKTPOHHBLIX 060/104EK
aTOMOB nepBbIX 20 XMMUYECKNX 3N1eMeHTOB Meprnognyeckon cuctemsl [. V. MeHaeneesa. XapaktepucTuka
XMMWYECKOr0 3/1IeMeHTa Mo ero nonoXxeHunwo B Mepunoandeckoin cucteme A. N. MeHaeneesa.

3aKOHOMEPHOCTM UM3MEHEHMs| pafuyca aTOMOB XWMWYECKUX 3/IEMEHTOB, MeTa//IMYECKUX U
HEMETaNINYeCKNX CBOINCTB MO rpynnam 1 nepuojam.

3HaueHue Meproaunyeckoro 3akoHa v MeprnoanYecKo CUCTEMbI XUMUYECKUX 3/1IEMEHTOB A1 Pa3BUTUS
Haykn v npaktuku. 0. V. MeHenees - yY€HbIN U rpaXaaHuH.

XunmMmunyeckas cBAsb. KoBaneHTHas (NonspHas W HeMmonsipHas) CBA3b. JNEKTPOOTPMLATENbHOCTb
XMMMWYECKNX 3N1EMEHTOB. IOHHas CBA3b.

CteneHb oOKucneHmsi. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuuu. [lpoueccbl OKUCNEHUs U
BOCCTaHOBMeHUsA. OKUCAUTENN U BOCCTAHOBUTESN.

XUMUYECKNIA 3KCNEPUMEHT :

n3yyeHne 06pasLOB BELLECTB MeTan0B W HEMeTan/0B, B3aMMOAENCTBME TUAPOKCMAA LMHKA C
pacTBOpaMu KUCMOT U LWienoyYeld, NPOBEAEHME OMbITOB, WAMOCTPUPYIOWMUX MPUMEPLI OKUCNTENBHO -
BOCCTAHOBUTE/IbHbIX pPeakuuii (ropeHune, peakLymm pasnoxeHus, COeANHEHNS).

Me>knpegMeTHble CBA3U

Peanusaums MeXnpeamMeTHbIX CBA3eA NpPU WU3yYEeHUW XUMUKM B 8 KIacce OCYLLEeCTB/SETCS Yepes
MCNONb30BaHME KaK 06X eCTECTBEHHO-HAYYHbIX MOHATUIA, TaK U NOHATUNA, ABNAIOLWMNXCA CUCTEMHBIMU ANS
OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYUYHOTO LMK/a.

O6uiMe eCTEeCTBEHHO-HayUHble MOHSATUA: HayUHblli (DaKT, runoTesa, TeOpUs, 3aKOH, aHanu3, CUHTE3,
Knaccudukaumus, nepuoauyHoCTb, HabnAeHWe, 3KCNEPUMEHT, MOJENNPOBaHUE, W3MEPEHWE, MOAE/b,
ABNeHue.

®usnKa: matepus, aTom, 3M1eKTPOH, MPOTOH, HEMTPOH, WOH, HYKNWUA, W30TOMbl, PaAMOAKTUBHOCTb,
MONeKyna, 3NeKTPUYECKWiA 3apsf, BeLecTBO, Teno, O6bEM, arperaTHOe COCTOSHME BELecTBa, ras,
(U3nYeCKMe BENNUYUHBI, €AVHULLbI U3MEPEHUS, KOCMOC, NaHeTbl, 38€3abl, COMHLE.

Buonorua: oTocuHTes, AblxaHue, buocgepa.

leorpadms: atmocdepa, rugpocdepa, MUHEpPasbl, FOPHble NOPOAbI, NMO/E3HbIE UCKOMAeMble, TOM/MBO,
BOAHbIE PECYpChl.

9 KJTACC

BellecTBO 1 XMMUYeckas peakums

Mepunognyecknii 3akoH. [lepuofmyeckas cucTemMa XUMMYECKUX anemeHToB M. W. MeHpeneesa.
CTpoeHune aToMOB. 3aKOHOMEPHOCTU B M3MEHEHWW CBONCTB XMMMUYECKNX 3N1EMEHTOB MeEPBbIX TPEX NepuoAoB,
Kanus, Kanbuua v nx coOenHEeHNn B COOTBETCTBUM C NONOXKEHNEM 31eMEHTOB B Mepnoanyveckoin cucteme un
CTPOEHMEeM UX aTOMOB.



CTpoeHve BellecTBa: BMAbl XMMWUYECKOM CBA3W. TWMbl KPUCTANINYECKUX PELETOK, 3aBUCUMOCTb
CBOWCTB BeLLeCTBa OT TUMNA KPUCTAN/INYECKON PeLETKN 1N BUAA XMMUYECKON CBA3W.

Knaccugmkayms »n HOMeHKnaTypa HeopraHM4YecKuMx BewecTB. XMMUYECKMEe CBOCTBA BELLECTB,
OTHOCALWMXCA K pa3NMYHbIM KnaccaM HeopraHW4Yeckux COoeflMHeHWi, reHeTuYeckas CBSi3b HEOPraHWMYecKmXx
BeLL,ecTB.

Knaccumkayms XMMnYeckux peakLmii no pasnyHbIM nprsHakam (Mo Yncny v cocTaBy yqacTBYHOLLUX
B peakLumn BewecTs, Mo TeN10BOMY 3MHEKTY, MO USMEHEHWNIO CTENEHEN OKUCNEHNS XUMUYECKUX 3NEMEHTOB,
no 06paTMMOCTW, NO y4acTWK KaTanmsaTopa). dK30- UM 3HAOTEPMUYECKME peakuuu, TEPMOXUMUYECKUe
ypaBHEHUS.

MMOHATME O CKOPOCTU XMMUYECKONW peakuuu. MoHATUE 06 06paTUMbIX U HEOBPATUMBIX XUMUYECKNX
peakumsx. OHATME O TOMOTEHHbIX W TeTEePOreHHbIX peakuusx. MoHATME o KaTanuse. [oOHATME O
XMUMUYECKOM paBHOBeCUM. DaKTOpbl, BAWAKOLIME HA CKOPOCTb XMMWUYECKOW peakuun W MONOXKEHUe
XVMUWYECKOTO PaBHOBECHUS.

OKUCNUTENbHO-BOCCTAaHOBUTE/IbHbIE peakumu, 3NEKTPOHHbIN 6anaHc OKWUCNUTENbHO-
BOCCTAHOBUTE/IbHOW peakuun. COCTaBNEHWE YPaBHEHWUI OKWUCAUTENbHO-BOCCTAHOBUTE/IbHLIX peakuuii ¢
“cnonb3oBaHMeM MeTOAa 3/1EKTPOHHOTO 6anaHca.

Teopus 3NeKTPOAUTUYECKON Amccoumaummn. SNEKTPONUTbI U HE3NEeKTPONUTbl. KaTWOHbI, aHMOHBI.
MexaHn3m fguccoumauymy BeLeCcTB C PasUYHbIMKW BMAAMU XMMMUUeCKOW cBA3n. CTeneHb Auccouuauum.
CunbHble 1 cnabble 31eKTPONUTSI.

Peakunn MOHHOTO 06MeHa. Y CcloBus NpoTeKaHns peakunin MOHHOro 06MeHa, NOJHble U COKpaléHHbIe
WOHHbIE YypaBHeHUs peakuuii. CBOICTBA KWUCNOT, OCHOBaHWI W CcOneid B CBeTe MNpeAcTaBleHUA 00
3N1eKTPONIMTMYECKON anccoymaummn. KauecTBeHHbIe peakunn Ha NoHbI. TOHATUE O TMAPONN3E CONel.

XUMUYECKNIA 3KCNEPUMEH T :

03HaKOMJ/IeHNe C MOJENAMU KPUCTAN/IMYeCKUX PelléTOK HeopraHM4yeckux BELLeCTB - METasNoB U
HemeTannos (rpaura W anmasa), CNOXHbIX BelwecTs (X/fopuja Hatpusa), uUccnefoBaHWe 3aBUCUMOCTM
CKOPOCTU XMMUYECKOI peakLumn oT BO3AeACTBUA pa3/inyHbIX ()akTOpOoB, UCCef0BaHME 3/IEKTPONPOBOLAHOCTM
pacTBOPOB BELLECTB, MpoLecca AMuccoumanmm KUCNoT, LWenoYveid 1 conein (BO3MOXHO MCMNOJb30BaHWe BUAEO
maTepuasnos), NpoBefeHMe ONbITOB, WMKOCTPUPYIOLWUX NPU3HAKM MPOTEKaHUSA peakuuin MOHHOro obmeHa
(o6bpa3oBaHWe ocajka, BbleneHve rasa, 06pa3oBaHWe BOAbl), OMNbITOB, WOCTPUPYIOLWNUX MPUMEPHI
OKUC/NINTENIbHO-BOCCTAHOBUTE/IbHbLIX peakLuii (ropeHne, peakLum pa3noXxeHus, CoeJMHEHUS), pacno3HaBaHue
HeopraHM4yecKMX BeLLeCTB C MOMOLLbI KayeCTBEHHbIX peakLWil Ha WOHbl, pelleHne 3IKCMepuMeHTalbHbIX
3ajaq.

HemeTannbl U NX coeguHeHUA

O6Lwas xapakTepucTuka ranoreHoB. OCOGEHHOCTW CTPOEHUS aTOMOB, XapaKTepHble CTEMeHu
okucneHns. CTpoeHne v (U3nYeckne CBOIMCTBA NMPOCTbIX BELLECTB - FaforeHoB. XMMUYECKMe CBOMCTBA Ha
npumepe xsopa (B3aMMoAeiicCTBME C MeTannamu, HemeTannamu, wienoyamu). XopoBoAopoA. ConsiHas
KMCNOTa, XMMNYECKME CBOIWCTBA, NOMYyYeHMe, NpUMeHEHNe. [eiicTBME X10pa U XI0POBOA0POAA Ha OPraHn3m
yenoBeka. BaxKHeliLivie X/I0pUAbI U X HAXOXAEHWeE B NPUpoae.

Ob6wan xapaktepuctmka anemeHToB VIA-rpynnbl. OCO6EHHOCTM CTPOEHMSA aTOMOB, XapaKTepHble
cTeneHW okucneHns. CTpoeHMe U (U3Myeckue CBOMCTBA MPOCTbIX BELECTB - KUCI0poja U cepbl.
ANNOTpONHble MOAUMUKALMM KMUCNoposLa U cepbl. XMMUYECKUe CBOMCTBA cepbl. CepoBOAOpPO4, CTPOEHWE,
(hm3nyeckne M xummyeckme cBoilcTBa. OKCUAbl Cepbl KaK MPeCTaBUTENN KUCNOTHbIX OKcuMAoB. CepHas
KucnoTa, uanmyeckme © XumMuYeckume cBoicTBa (06LWiMe Kak nNpeAcTaBUTeNs Kfiacca KUCAOT U
cneunduyeckne). XMUYeckne peakunu, nexawime B OCHOBE NMPOMbILLIEHHOIO crnocoba nonyyeHns CepHoM



KUCnoTbl. MprMeHeHMe CepHOI KNcnoTbl. COMM CEPHOI KUCMOTbI, KauyecTBEHHAs peakuus Ha Cynb(aT-uoH.
HaxoXpeHue cepbl M €€ COeAWHEHMIA B npupoge. XMMUUYECKOe 3arpsisHeHWe OKpyxalouleid cpegpl
coefMHEHUsAMN  cepbl (KWCMOTHblE [OXAW, 3arpsisdHeHMe Bo3gyxa M BOAOEMOB), CMOCO6bI  €ro
MpeAoTBpaLLEHNS.

O6uwaa xapakTepucTuka 3nemeHToB VA-rpynnbl. OCOGEHHOCTM CTPOEHUS aTOMOB, XapaKTepHble
CTeneHu OKUcNeHns. A30T, pacnpocTpaHeHWe B NpUpoe, usnyeckme n xummnyeckue ceoiictea. Kpyrosopot
asota B npupoge. AMMUAK, ero (PU3nYeckme M XMMUYeCcKne CBOMCTBA, NOJlydeHUe M npumeHeHune. Conu
aMMOHMUS, NX PU3NYECKME N XMMUYECKMNE CBONCTBA, NpUMeHeHMe. KayecTBeHHas peakuyms Ha MOHbl aMMOHWS.
A30THas KUCNoTa, eé nonyyeHne, PuUanydeckme n xmuMmmnyeckme ceoiictea (06LiMe Kak npencraBuTens Knacca
KUCNOT W cneuunguyeckne). Mcnonb3oBaHWe HWUTPATOB M COMEl aMMOHWMA B KayeCcTBe MMUHepasbHbIX
yAaobpeHnini. Xumuyeckoe 3arpssHeHue OKpYXXaloulel cpefbl COeAMHEHUAMM a3oTa (KUCNOTHbIE A0XAM,
3arpAa3HeHune Bo3gyxa, Noysbl ¥ BOLOEMOB). Poctop, annoTponHblie MoaguduKkauum gocdopa, prusnyeckme un
XnmMmnyeckme cpoictea. Okenp gochopa (V) n dochopHas Kucnota, PUINYECKME N XMMMUYECKNE CBOICTBA,
nonyyeHme. Micnonb3oBaHne )octhatoB B Ka4eCTBE MUHEPaNbHbIX YA00pPEHNA.

Obuwaa xapaktepuctuka anemeHToB IVA-rpynnbl. OCOGEHHOCTM CTPOEHMA aTOMOB, XapaKTepHble
CTEMeHN OKUCNEeHUA. YTepos, annoTponHble Mogudukauum, pacnpocTpaHeHne B Npupoae, usnveckne u
XuMmyeckue ceorictea. Agcopbums. Kpyrosopot yrnepoga B npupoge. OKcugsl yrnepoga, ux gusnyeckue u
XUMMYECKME CBOWCTBA, [LEWCTBME Ha >XMBble OPraHW3mbl, MNOMyYeHUE W NPUMEHEHMe. IKONorn4veckme
npo6nemsbl, cBA3aHHbIe ¢ okcumaom yrnepoga (1V), runotesa rno6anbHOro NoTenneHnsa KnMMara, NapHUKOBbIA
3 (eKT. YronbHas Kucnota n eé conun, nx HUnyeckne n XMMmMYeCKne CBOMCTBa, MONYYEHNE N NPUMEHEHNE.
KauecTBeHHasa peakuuMa Ha KapboHaT-uoHbl. Wcnonb3oBaHue KapboHatoB B 6bITY, MeauuuHe,
NMPOMbILUIEHHOCTW U CENIbCKOM XO35IMCTBeE.

MepBOHaYanbHble MOHATMA 06 OPraHMYECKNX BELLECTBAX KaK O COeAMHEeHUsX yrnepoga (MeTaH, 3TaH,
3TUNEH, aueTUNeH, 3TaHON, TNNLEPUH, YKCYCHas KucnoTa). MpupogHble NCTOYHUKM YTNeBoA0pOA0B (Yronb,
MPUPOAHbLIA ra3, He(Tb), NPOAYKTbl MX nepepaboTkn (6EH3MH), UX PONb B ObITY M MPOMbILIJEHHOCTMN.
MoHATME 0 GMONOTMYECKM BaXKHbIX BELLECTBAX: XMpax, 6enkax, yrneBojax - M UX poau B XU3HW YenoBekKa.
MaTtepnanbHoe e4MHCTBO OPraHNYeCKNX 1 HEOPTraHNUYEeCKNX COEANHEHNIA.

KpemHWiA, ero gmanyeckme n XxMuMmn4yeckne cBOCTBa, NofyyeHne n npuMmeHeHne. CoenHEHNSA KPEMHUSA
B npupogde. O6uUimMe npeacTaBneHms 06 okcuae kKpemHus (IV) M KpeMHWeBOW Kucnote. Cunamkatbl, uX
Mcnonb3oBaHune B ObITYy, B NPOMbILWINEHHOCTN. BaxKHelwne CTPOMTENbHbIE MaTepuanbl: Kepamunka, CTeKno,
LemMeHT, 6eTOH, Xene3ob6eToH. lMpob6nembl 6€30MaCHOr0 WMCNOMNb30BAHUSA CTPOUTENbHbLIX MaTepuanoB B
NOBCEAHEBHOM YXMN3HNU.

XUMUYECKNIA 3KCNEPUMEHT :

n3yyeHne 06pasL0B HeOPraHNYEeCKNX BELLECTB, CBOWCTB CO/MIAHOM KUCNOTbI, NPOBEAEHNE KayeCTBEHHbIX
peakuuii Ha XI0PUA-NOHbI N HAGMOAeHNEe NPU3HAKOB MX NPOTEKAHWA, ONbITbl, OTpaXkatoLime Hunsnyeckmne u
XUMMYECKME CBOWCTBa rasioreHoB M WX COeAUHEHUI (BO3MOXHO WCMNO/Ib30BaHWE BUAeoMaTepuanos),
O3HakoMm/ieHMe C obpasyamm xnopugos (ranoreHMAoB), O3HakoM/eHMe C obpasyamu cepbl U eé
coeiHeHMAMM (BO3MOXHO MCMNO/b30BaHNe BUAeoMaTepuanos), HabnogeHne npoyecca 06yrnnBaHua caxapa
nof AeliCTBMEM KOHLIEHTPUPOBAHHON CEPHOI KUCAOTbl, M3YYEHUE XMMUYECKUX CBOINCTB pa3baBfieHHON
CEPHOW KWUCNOTbl, MPOBefeHUEe Ka4yeCTBEHHON peakuunm Ha cynbdaT-uoH K HabnwgeHue npusHaka eé
NpoTeKaHusi, 03HaKOMJIEHUE C (hM3NYECKMMM CBOMCTBaMM a3oTa, occopa U ux coeauHeHuii (BO3MOXXHO
ncnonb3oBaHue BUAeoMaTepunanos), o6pasyamm asoTHbIX U POCHOPHLIX YA0OpEHWIA, NonyyeHne, cobupaHue,
pacrno3HaBaHWe U M3yyeHue CBOWCTB aMMMWaka, MpoBeAeHWe KauyeCTBEHHbIX peakuuii Ha MOH aMMOHUA K
(octhaT-MOH M M3y4yeHMe NPU3HAKOB WX MNPOTEKaHWUs, B3aMMOENCTBUE KOHLEHTPUPOBAHHONM a30THOIA
KUCNOTbl C Mefbto (BO3MOXHO WMCMO/b30BaHWe BUAEOMATEPMANoB), U3y4vyeHWe MOAeNei KPUCTanInyecKux
peweéToK anmasa, rpagura, QynnepeHa, 03HaKOMJIEHWe C NPOLECCOM afcopOuMM pacTBOPEHHBIX BeLLECTB
aKTMBMPOBAHHbLIM YIrNEM 1 YCTPOMCTBOM NPOTMBOrasa, nojyyeHve, cobmpaHune, pacnosHaBaHWe 1 U3yyeHue
CBOICTB YI/IEKMCNOro rasa, NpoBefeHne KauyeCTBEHHbIX peakumnii Ha KapboHaT U CUNNKAT-UOHbI U U3YYeHMe



MPU3HaKoB WX MNPOTEKaHWA, O3HaKOMNEHUE C I'IpO,Cl'yKLI,I/IeIZ CUNTMKATHOM MPOMBbILLINEHHOCTHN, peLlleHne
IKCMEepMMEHTaNbHbIX 3afay No Teme «BaxKHelLLne HemeTan bl U X coeuHEHNA».

MeTannbel n nx coeguHeHnA

O6Lwwan XxapakTepuCcTMKa XMMWYECKUX 3MEMEHTOB - MeTa//IoB Ha OCHOBaHWW KX TMOJIOXKEHUSA B
Mepuoanyeckor cucteme XumMu4yeckmx anemeHToB [. WN. MeHpgeneesa u CTpoeHUs atomoB. CTpoeHue
mMeTannoB. MeTanninyeckas CBA3b M MeTaliMyeckas KpuUcTan/inyeckas pewéTka. dNeKTPOXUMUYECKUI psg,
HanpsHKeHWi meTannoB. PusnyecKne M XMMUYECKMe CBOKCTBA MeTannoB. O6uwme cnocobbl MONyyYeHUs
meTannoB. NMOHATUE O KOPPO3UU METaN/I0B, OCHOBHble CNOCOObI 3alMThl UX OT KOppo3un. Cnnasbl (CTasb,
YyryH, AHOPalOMUHNIA, 6POH3a) U UX NPUMeHeHWe B 6bITY ¥ MPOMbILLIIEHHOCTH.

LlenoyHble MeTannbl: NONOXeHUe B [lepuofguMyeckoli cucTtemMe XUMWUYECKUX 3nemeHToB /.
. MeHaeneeBa, CTPOEHUE MX aTOMOB, HaxoX/ieHue B npupoae. Pu3NYecKMe U XUMUYECKne CBOWCTBa (Ha
npumepe HaTpus n kanus). OKCMAbl U TMAPOKCUALI HATPUS 1 Kanus. MNpuMeHeHne WenoYHbIX MeTanioB n nx
COeANHEHWIA.

LlenoyHo3emenbHble MeTanbl MarHWM W KanbUuiA: nonoxeHue B [1epuogMyeckoin cucteme
Xumnyecknx anemeHtos . V. MeHfeneesa, CTpOeHMe X aTOMOB, HaxoXaeHue B npupoge. dusnyeckne n
XUMMYECKME CBOWCTBA MarHua U Kanbuusi. BaxHelwune coefnHeHUs Kanbumsa (OKCUA, TMAPOKCUA, COMN).
YKECTKOCTb BOAbLI U CNOCOG6LI €€ ycTpaHeHUs.

ANIOMUHUIA: NONOXeHNe B [epnoanyeckoli cucteMe XUMUYECKMX anemeHToB [. V. MeHpeneesa,
CTpPOEHMe aToOMa, HaxoXaeHue B npupoge. dun3nyeckme U XMMUYECKMEe CBOMCTBA alOMUHUA. AMDOTEPHbIE
CBOWCTBA OKCUAA U TMAPOKCMAA a/TFOMUHKS.

Xeneso: nonoxeHune B MepnoanyecKkoi cucteme Xummyecknx anemeHTos . . MeHgeneesa, CTPpOeHMe
aToMa, HaxoXeHue B npupoge. Pusnyeckne n XuMmu4yeckme cBOnCTBa xenesa. OKCcuabl, T’MAPOKCUALI U COMN
xenesa (I1) nxenesa (I11), nx coctas, CBOWCTBA ¥ MONYyYEHME.

XVMUYECKNI 3KCMEPUMEHT :

O03HaKoM/ieHMe C ob6pasyamMmy MeTannoB M CNAaBoB, WX (U3MYECKUMU CBOWCTBaAMMU, W3Y4YeHUe
pe3ynbTaTOB  KOpPpO3uu MeTannoB (BO3MOXHO MCNOMb30BaHWE BuUAeomaTepuanoB), OCOGEHHOCTEV
B3aMMOAENCTBNS OKCUAa KanbLua W HaTpus C BOAOW (BO3MOXHO MCMONb30BaHWE BUAeOMaTepuanos),
nccnefoBaHne CBOMNCTB XXECTKOM BOAbI, MpoLecca ropeHuns xenesa B Kucnopoge (B0O3MOXHO UCNOJb30BaHME
BMAeOMaTepunanoB), NPU3HaKoB NPOTeKaHNA Ka4yeCTBEHHbIX PeaKLUil Ha NOHbI: MarHus, KanbUus, antoMUHKUS,
uuHka, xenesa (1) v xxenesa (I11), mean (I1), HabnAEHNE 1 ONNCaHME NMPOLECCOB OKpalIMBaHUSA MAaMEHN
MOHaMKN HaTpus, Kanua W KanbUusi (BO3MOXHO MWCMONb30BaHWE BUAeOMaTepuanos), WCCnefoBaHue
aM(hOTepHbIX CBOMCTB FMAPOKCUAA alOMUHUSA U TUAPOKCUAA LUUHKA, PeLleHne aKCNepuMeHTanbHbIX 3afad
no TeMe «BaxKHellw e MeTanbl N NX COEAUHEHUSA.

Xumunsa n okpyxatkuias cpega

BeliecTBa U MaTepuanbl B MOBCEAHEBHOW XXM3HM YenoBeka. be3onacHoe MCMo/b30BaHWE BELLECTB W
XVMUYECKMX peakLnii B 6bITy. MepBas NOMOLLb NP XMMUYECKUX 0XKOrax 1 OTPaBEHUSAX.

XnMunyeckoe 3arpssHeHve oKpyxxarowiel cpefbl (NpefefbHas AoNyCcTUMas KOHLUEHTpaLua BeLLecTs,
panee - NMNAK). Ponb XMMunu B peLieHn 3KO0rM4ecknx npobem.

XVMUYECKUNIT 3KCNEPUMEHT :
n3yuyeHne o6pasLLOB MaTepnanoB (CTEKO, CMIaBbl METaNI0B, NOSMMePHbIE MaTepuarbl).

Me>knpegmMmeTHble CBA3M



Peanusaums MexXnpeameTHbIX CBA3el MpW WM3YUYeHUM XUMUKM B 9 Knacce OCYLLECTBASETCH uepes
MCNONb30BaHME KaK 06X eCTECTBEHHO-HAYYHbIX MOHATUIA, TaK U NOHATUNA, ABNAOLWMUXCA CUCTEMHLIMU ANS
OTAENbHbIX NPeAMETOB eCTECTBEHHO-HAYUYHOTO LKA,

O6uiMe eCTEeCTBEHHO-HayUHble MOHSATUS: HayUHbl/i (DaKT, runoTesa, 3akOH, TEOPWUS, aHanu3, CUHTE3,
Knaccugukaumus, nepuoanYHOCTb, HabnoAeHWe, 3KCMEpPUMEHT, MOAeNMpoBaHWe, W3MEpeHue, MOAenb,
SIBNEHNE, NAPHUKOBbI 3((EKT, TEXHONOTUSA, MaTepuansbl.

dun3nka: marepusi, atom, 31eKTPOH, MPOTOH, HEWTPOH, WOH, HYKAMA, W30TOMbl, PagMOaKTUBHOCTD,
MONeKyna, 3MIeKTPUYECKNA 3apsf, MPOBOLHUKKN, MONYNPOBOAHUKNA, ANINEKTPUKMK, (DOTO3NIEMEHT, BeLLEeCTBO,
Teno, o6bLEM, arperatHoe COCTOSIHME BeLLEeCTBa, ras, pacTBop, pacTBOPMMOCTb, KpUCTan/Myeckas pellértka,
CnNasbl, (YM3NYECKUe BeNNYUHbI, eAUHULbl WU3MepeHUs, KOCMWUYECKOe MNPOCTPaHCTBO, MMaHeThbl, 3BE&3Mbl,
ConHug.

Buonorua:  oToCMHTE3,  AblxaHue,  6Guoctepa, ISKOCUCTEMA,  MUHepasnbHble  YA06peHus,
MWUKPO3/IEMEHTbI, MaKpPO3/1IEMEHTbI, NMUTATE/bHbIE BELLECTBA.

eorpadms: atmoctepa, rugpoctepa, MUHEpPanbl, FOPHbIE MOPOAbI, MONE3HbIe UCKOMAeMble, TOMMBO,
BOAHbIE PECYpChl.

NMITAHNPYEMBbBIE PE3YJ/IbTATbl OCBOEHUWA MPOMPAMMbBLI MO XM HA YPOBHE
OCHOBHOI'O OBWEINO OBPA3OBAHNA

JINYHOCTHBLIE PE3YJIbTATbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS NPOrPaMMbl OCHOBHOMO 06LL,ero 06pa3oBaHms JOCTUTAKTCA B XOe
06yYEHUS XUMUW B €ANHCTBE YUYeBHOI M BOCNUTATENIbHON AEATENIbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMY
POCCUACKMMW COLMOKYNbTYPHBIMA W AYXOBHO-HPABCTBEHHbLIMW LEHHOCTAMW, MNPUHATbIMWU B 06LLECTBE
npasunamy M HOpMaMu MOBeAEeHWS U CMOCOGCTBYKOT MpoueccaM CamOMNo3HaHWS, CamMOpasBUTUA U
coymanusaunm obyyaroLymxcs.

JInyHOCTHbIe pe3ynbTaTbl OTPaXKaldT TOTOBHOCTb 06Yy4YalLIMXCA PYKOBOACTBOBATbCS CUCTEMOIA
MO3UTMBHbIX LLEHHOCTHbIX OpUeHTaLWii U pacluMpeHne onbiTa AesTeIbHOCTM Ha eé OCHOBE, B TOM 4uUcne B
yacTu:

1) NaTpMOTMYECKOr0 BOCNUTAHUSA:

LLEHHOCTHOrO OTHOLIEHUSA K OTEYECTBEHHOMY KY/NbTYPHOMY, MCTOPUYECKOMY M HAy4YHOMY Hacneguto,
NMOHMMaHMA 3HAYEHUS XUMUYECKOW HayKM B >XU3HW COBPEMEHHOr0 06uiecTBa, CMOCOOHOCTU BNafeThb
[OCTOBEPHON MH(opMaLmeld 0 NepefoBbiX AOCTUXEHUAX U OTKPbITUAX MUPOBOW N OTEYECTBEHHOWN XMMUMN,
3aMHTEPECOBAHHOCTM B Hay4HbIX 3HaHMAX 06 YCTPONCTBE MUPaA 1 06LLLECTBA;

2) rpaXkJaHCKOro BOCNUTaHUA:

npeAcTaBNeHns 0 COLManbHbIX HOPMax M MNpaBuaax MEX/IMYHOCTHbIX OTHOLIEHWUIA B KO/NEKTUBE,
KOMMYHWKATUBHON KOMMETEHTHOCTWN B 06LL,ECTBEHHO NOME3HONW, yYebHOMCCNe40BaTENLCKON, TBOPYECKON 1
APYrvx BMAax AesTeNbHOCTM, TOTOBHOCTM K pa3HOO6Opa3HOW COBMECTHOW AeATeNIbHOCT MPU BbIMOMHEHUN
yuebHbIX, MO3HABATENbHbIX 384a4, BbINMOAHEHUN XUMUYECKNX IKCNEPUMEHTOB, CO3JjaHNN y4ebHbIX MPOEKTOB,
CTPEM/IEHMS K B3aMMOMOHVMMAaHUIO 1 B3aMMOMOMOLLM B MpOLLecce 3TON yUeOHOWN AeaTeNbHOCTU, TOTOBHOCTH
OLeHMBaTb CBOE NOBefeHMe 1 NOCTYMKM CBOMX TOBapuLLeid C NO3NLMMA HPaBCTBEHHbIX 1 MPaBOBLIX HOPM C
Y4ETOM 0CO3HAHUS NOCNeACTBMIA NOCTYNKOB;

3) UEHHOCTW HAYy4YHOro Mo3HaHuA:



MUPOBO33PEHYECKNE TNPEACTAaBNEHUSA O BeEWEeCTBE W XWMUYECKON peakuuu, COOTBETCTBYHOLLME
COBPEMEHHOMY YPOBHIK Pa3BUTUSA HayKU M COCTaBAsOWME OCHOBY AN MOHUMAHWUA CYLLHOCTU Hay4HOW
KapTUHbl Mupa, NpeacTaBneHnss 06 OCHOBHbLIX 3aKOHOMEPHOCTAX PasBUTUA NPUPOAbI, B3aMMOCBA3NAX
YyenoBeKa C NPUPOAHOI Cpeaoii, 0 POY XMMUN B MO3HAHWUW 3TUX 3aKOHOMEPHOCTEIA;

no3HaBaTeNbHble MOTUBbI, HanpaBfeHHbIe HA NOYYEHWNE HOBbIX 3HAHWI MO0 XUMUN, HEOOBXOANMbIE ANs
00bSICHEHMA HabOMAAeMbIX MPOLLECCOB W BMEHWUI, MO3HaBaTeNbHOW, WH(OPMALLMOHHOW M YMTaTeNbCKOW
KYNbTypbl, B TOM 4MC/Ee HaBbIKOB CaMOCTOATENbHOM paboTbl C y4yebHbIMW TEKCTaMu, CMPaBOYHOIA
NNTepaTypoin, LOCTYMHbIMWN TEXHUYECKUMUN CPEACTBAMU MHOPMALMOHHbLIX TEXHONOT UA;

MHTEpeCc K O0OYy4YeHUD U NO3HaHWI, JIt0603HATENbHOCTb, T[OTOBHOCTb W CMNOCOOGHOCTH K
camoobpa3oBaHWIO, TMPOEKTHOW W  WCCNefoBaTeNbCKOM  AeATeNIbHOCTW, K OCO3HaHHOMY  Bbl6Opy
HanpaBNEHHOCTU U YPOBHA 00yYeHNS B faNbHENLIEM;

4) hopMmnpoBaHNA KYyNbTypbl 340P0BbA:

0CO3HaHME LEHHOCTW >KWU3HW, OTBETCTBEHHOIO0 OTHOLWEHMSA K CBOEMY 3[40POBbi0, YCTAHOBKM Ha
3[0POBbIi 00pa3 >XWU3HW, OCO3HaHWE MNOCNEACTBMIA W HEMPUATME BPEeAHbIX MNpPUBbIYEK (YNoTpedneHus
anKorons, HapKOTUKOB, KYpPEeHUs), HE0OXOANMOCTM cObOAEHNA NpaBuMa 6e30MacHOCTM Mpu obpalLeHnn ¢
XUMUYECKMMU BELLLECTBAMM B ObITY 1 peanbHOM XNU3HW;

5) TpyLOBOro BOCAUTAHUSA:

MHTEPEeC K NPaKTUYeCKOMY M3y4eHUto npodeccuii 1 Tpyfa pasNnyHOro poaa, yBaXkeHue K Tpygy K
pe3ynbTaTam TPYAO0BOW AeATENbHOCTW, B TOM YMCNe HAa OCHOBE MPUMEHEHUS NPEAMETHbIX 3HAHUI N0 XUMUMK,
OCO3HaHHbI BbIGOP WHAUBUAYANLHON TpPaeKTOPUU NPOAOHKEHUS 06pa3oBaHUA C YYETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOGHOCTM K XWMWKM, OOLLECTBEHHbIX WHTEPECOB W MNOTPEOHOCTEN, YCNELHOoM
NPO(heCcCMOHaNbHOW AeATENbHOCTM W Pa3BUTUA HEOOXOAUMbIX YMEHWIA, FOTOBHOCTb aganTMpoBaTbCA B
npodgeccnoHanbHO cpeae;

6) 3K0ONI0rMYeCKOro BOCNUTAHUS:

3KOMOTMYeCKN LenecoobpasHoe OTHOLLEHME K MPUPOAE KaK MCTOYHWKY XWU3HWM Ha 3emne, OCHOBE eé
CYLLEeCTBOBAHMS, MNOHWMaHWE LEHHOCTM 340pOBOr0 U 6Ge3onacHOro o6pas3a >MW3HW, OTBETCTBEHHOE
OTHOLIEHNE K COBCTBEHHOMY (hM3NYECKOMY M MCUXMYECKOMY 340POBbIO, OCO3HAHUE LLEHHOCTU CO6M0aeHNA
npasun 6e30MacHOro noBegeHns nNpu paboTe C BeLLeCTBAMU, a TaKXe B CUTyaumsax, YrpoXKatLimx 340p0BbHO
N XXN3HW NOJEN;

CNOCOGHOCTY MPUMEHATL 3HAHMA, NOyYaeMble MPU U3YUYEHUU XUMUK, AN PELLEHNA 3afaY, CBA3AHHbIX
C OKpY)aluWweih NpUpoAHOA Cpeaoil, ANs MOBbILWEHNUS YPOBHSA 3KOAOTMYECKOW KynbTypbl, OCO3HAHMUSA
rnobanbHOro XxapakTepa 3KONOTMYECKUX NPO6AeM M MyTed WX PeleHns nocpeacTBOM MeTOAO0B XMMMM,
9KOMIOrMYECKOr0 MbILWIEHNS, YMEHUS PYKOBOACTBOBATHCS MM B MO3HaBaTe/NbHOW, KOMMYHWKATUBHOW W
CoLUManbHOM NpakTUKe.

METAMNPEOMETHBIE PE3Y/IbTATbI

B cocTaBe MeTanpeAMeTHbIX pPe3y/nbTaToOB BbIAENAKT 3HaUYMMble A1 POPMUPOBAHUS MUPOBO33PEHMS
06LLeHayyYHble MOHATUA (3aKOH, Teopus, MPUHLMA, runoTesa, (akT, CUMCTeMa, MPOLECC, 3KCMEPUMEHT K
APYroe.), KOTOpble UCMOMb3YTCA B €CTECTBEHHO-HAYUHbIX YYeOHbIX MpeaMeTax M No3BO/SAIOT Ha OCHOBE
3HAHUI U3 3TUX NpeaMeTOB (HOPMUPOBATb MNPEACTABNEHME O LENOCTHON HayuyHOl KapTuHe Mupa, u
yHMBepcanbHble YyuebHble [AeicTBMS (MO3HaBaTe/NlbHble, KOMMYHUKATWUBHbIE, PErynsTUBHbIE), KOTOpbIe



obecneumBardT (POPMMPOBAHME TFOTOBHOCTM K CaMOCTOSATE/IbHOMY MAaHUMPOBAHWIO U OCYLLECTBEHUIO
y4Ye6HON feATeNbHOCTH.

Mo3HaBaTeNbHble YHUBEPCA/IbHbIE YYebHble feAiCTBUSA
BasoBble NornMyecKkne AenNcTBUSA:

YMEHUSA UCMOJb30BaTh NMPUEMbI JTOTUYECKOTO MbILLIEHUA NPU OCBOEHUU 3HaHMWIA: pacKpbiBaTb CMbIC/
XUMUYECKNX MOHSATUN (Bbl,Cl,E}'IFITb X XapaKTepHble Npu3HaKW, yCTaHaB/IMBaTb B3aMMOCBA3b C APYTUMU
I'IOHFITI/IFIMI/I), ncnonb3oBaTb NOHATUA ANA 00bACHEHMSA oTAeNnbHbIX CbaKTOB N ABNEHNN, Bbl6|/|paTb OCHOBaHUA
n Kputepmnn gna K}'IaCCI/ICbVIKaLI,I/IVI XUMNYECKNX BeLleCcTB U XUMNYECKUX peaKLw||7|, yCTaHaB/MBaTb MPUYNHHO -
CneAcTBEeHHbIE CBA3N MeXAay 06beKTamu n3y4vyeHnda, CTPOUTb J1I0TMYECKMEe pacCyXXaeHuAq (VIH,quTI/IBHbIe,
nNEAYKTUBHbIE, MO aHaﬂOFVIVI), fenatb BblBOAbl N 3aKNHOYEHUA;

yMeHWe NPUMeHATb B NpoLiecce NO3HaHMS NOHATUA (NpeaMeTHble N MeTanpeAMeTHbIe), CUMBOINYECKME
(3HaKOBbLIE) MOAENW, WCNOMb3yeEMble B XWMWUW, NPeo6pPa3oBbiBaTb LIMPOKO MPUMEHSEMbIE B XUMUW
MOAe/NbHble MPeACTaBNEHUS - XMMMUYECKMIA 3HaK (CMMBON 31eMeHTa), XUMUYeckas opmyna n ypaBHeHue
XMMWYECKON peakuun - nNpu pelweHUM y4yeBHO-MO3HABATENbHbIX 3afay, C YYETOM 3TUX MOfE/bHbIX
npeAcTaBNeHUn BbISBNATb U XapaKTepu3oBaTb CYLLECTBEHHbIE MNPU3HAKM M3y4YaeMblX OOBEKTOB -
XMUMWYECKUX BELLECTB W XMMWUYECKMX peakuuil, BbIABNATb 00WME 3aKOHOMEPHOCTW, MNPUYMHHO-
CNeACTBeHHbIe CBS3M M NPOTUBOPEYMNS B U3yUYaeMblX MPOLEccax v SBAEHUAX.

BasoBble nccnegoBaTelbCKue AeNCcTBUSA:

YMEHMe WCNOoNb30BaTb MOCTaB/IEHHbIE BOMPOCHI B KayeCTBE WHCTPYMEHTa MO3HaHWS, a Takxke B
KayecTBe OCHOBbI A/ (HOPMUPOBAHMUS TMNOTE3bl MO MPOBEPKE MPaBUNLHOCTU BbICKA3bIBAEMbIX CYXAEHWIA;

nprMob6peTeHMe oNbiTa NO NIAHNUPOBAHUIO, OpPraHM3aLumn 1 NPOBEAEHNIO YUEHNYECKMX 3KCMEPVIMEHTOB,
yMeHue HabnoaaTh 3a X040M NpoLecca, CaMoCTOATENbHO NPOrHO3MPOBaTh ero pesynbTar, (POpPMyMpoBaTh
0606LlieHNs M BbiBOAbI MO pe3ynbTaTaM MPOBeAEHHOr0 ONbITa, WCCNeA0BaHMS, COCTaBAATb OTYET O
npogenaHHol paboTe.

Pa6oTa ¢ nHopmaume:

yMeHue BblibupaTb, aHanN3MpoBaTb M MHTEPNPETMPOBaTb MHMOPMALUIO Pa3NYHbIX BULOB U (HOpM
npeacTaBNeHns, MNONYYAEMYI M3 pPa3HbiX MCTOYHWMKOB (Hay4yHO-NOMynsipHas nutepaTypa XMMWUYECKOro
COflepXKaHuns, CnpaBOYHbIE MOCOOUSA, pecypcbl VIHTepHeTa), KPUTUYECKN OLEHMBATb MPOTUBOPEUMBYHO K
He0CTOBEPHYI MH(OpMaLUIO;

YyMeHVe MNPUMeHATb pasMyHble MeToAbl W 3anpocbl MpWM MNOMCKe U 0T6ope WHGopMauuu w
COOTBETCTBYHOLWMX [AaHHbIX, HEOO6XOAUMbBIX AN5 BbINOMNHEHUA Y4YeOHbIX W MO3HaBaTeNbHbIX 3adau
onpefenéHHoro  Tuna, npuobpeTeHne onbiTa B 06/M1aCTM  MUCMONb30BaHUA  MHMOPMALUOHHO -
KOMMYHUKATUBHbIX TEXHOMOTNIA, 0BNafleHWe KyNbTypOi aKTUBHOIO MCMOMb30BaHMSA Pa3IMUHbIX MONCKOBbIX
CMCTEM, CaMOCTOATE/IbHO BbIGMpaTh ONTUMa/IbHYIO (DOPMY MpeAcTaB/ieHUA UHPOPMALUKN U UATKOCTPUPOBATL
pellaeMble 3aflayM  HECNOXHbIMW CXEeMamu, Auarpammamu, ApyruMu  gopmamu  rpadukm un - nx
KOMOUHaLUMAMK;

YMEHME MCNOMb30BaTb M aHaNM3MPOBaTb B MpoLecce yyebHOW M UCCNefoBaTeNIbCKON AeATeNbHOCTH
MHpOPMALMIO O BAUSAHUM MNPOMbILWIEHHOCTW, CENbCKOr0 XO03AiiCTBA W TpaHCMOpTa Ha COCTOsAHME
OKpY>KatoLLein NpupoaHOI cpefbl.

KOMMYHMKaTUBHbIE YHUBepPCcaslbHble YYebHble [eCTBMUS:

yMeHus 3agaBaTb BOMpockl (B Xo4e gvanora n (Mnm) LUCKYCCUKU) MO CyLLecTBY 06CYXAaeMOW TeMmbl,
(hopmynunpoBaTh CBOV NPELNOXEHUS OTHOCUTENbHO BbINOMIHEHUS MPELN0XEHHON 3a4aun;



YMEHUS NpeacTaBnATb MOMYYEHHblE pe3ynbTaTbl MO3HaBaTe/NIbHOW [eATeNIbHOCTU B YCTHbIX W
MUCbMEHHbIX TEeKCTax; fenaTb MpPe3eHTauut0 pe3ynbTaTOB BbIMOMHEHNS XUMUYECKOro 3KCNepuMmeHTa
(nabopaTopHOro onbiTa, 1abopaToOpHO PaboThbl NO MCCEA0BAHMNIO CBOWCTB BELLECTB, YYEOHOro NPoekTa);

YMEHNS Yy4yebHOro COTPYAHMYECTBA CO CBEPCTHUKaMW B COBMECTHOW MO3HaBaTeNlbHOW W
nccneaoBaTeNlbCKOM [eATENbHOCTU MNPU PELEHUN BO3HMKalOWMX NPo6/JeM Ha OCHOBE Y4éTa 06uux
MHTEepecoB ¥ cornacoBaHmsa nosmuuii (06CyxaeHns, 06MeH MHEHUAMU, «MO3TOBble LUTYPMbI», KOOPAUHALMSA
COBMECTHbIX AeCTBUIA, onNpefeneHne KpUTEPMEB NO OLEHKE KauecTBa BbIMOMIHEHHON paboTbl 1 Apyrue).

PerynaTuBHble YHUBeEpCa/bHble y4ebHble [eliCTBUS:

YyMeHMe CaMOCTOSITeIbHO  ONpefenATb  Uenu  AeATeNbHOCTW,  NaaHUMpoBaTb,  OCYLLECTBASATD,
KOHTPO/IMpOBaTb M MNpPU HEOO6XOAMMOCTM KOPPEKTMpPOBaTb CBOK [eATeNbHOCTb, BblOMpaTb Hambonee
ahheKTUBHbIE CNOCOOLI peLleHns yyebHbIX M MO3HABaTe/bHbIX 334ay, CamMOCTOATE/IbHO COCTaBAATL WU
KOPPEKTMPOBaTb MPEASIOXKEHHbIA anropuTM AeWCTBUIA NPU BbINONHEHUMW 3afjaHWil C YYETOM MONYyYeHUs
HOBbIX 3HaHWUI 00 M3y4aeMblX 06beKTax - BELleCTBaX W peakyusax, OLEeHMBaTb COOTBETCTBME MOJTYUYEHHOTO
pesynbTaTa 3asB/IEHHOW LW, YMEHWe WCMNOoNb30BaTb W aHaNM3MpoBaTb KOHTEKCTbl, MNpefAnaraeMble B
YCNOBUW 3afaHNiA.

NMPEAOMETHbBIE PE3YJ/IbTATDI

B coctaBe npeAMeTHbIX pe3y/nbTaToB MO OCBOEHUIO 0653aTe/IbHOI0 COAEepXaHUs, YCTaHOBNEHHOTO
[laHHOI (hegepanbHOW paboyeld MPoOrpamMmoii, BbIAENAKT: OCBOEHHblIe 06YYalOLWMMUCSA Hay4HblE 3HaHWUS,
YMEHMSA 1 cNoco6bl AeNCTBUI, cneuuduruyeckne ans NnpeamMeTHON 06nacTn «Xnumus», BUAbl AeaTeNbHOCTM MO
NMONYYEHWNIO HOBOFO 3HAaHWA, €ro MHTeprnpeTaymm, Npeobpa3oBaHNIO Y MPUMEHEHUIO B Pa3/INYHbIX YYeOHbIX
M HOBbIX CUTYaLMsX.

K KoHUuy o06y4yeHus B 8 Knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YpPOBHE AO/MKHbI OTpaXkaTtb
ChOPMMPOBAHHOCTb Y 06YYatOLLNXCSH YMEHWNIA:

pacKpbiBaTb CMbIC/T OCHOBHbIX XUMMWYECKUX MOHATWIA: aToM, MOJEeKyna, XUMUYECKWUA 3N1eMEHT, MPOCTOoe
BELLECTBO, CNOXHOe BeLWecTBO, CMecb (O4HOpPOAHAA W HeOLHOPOAHad), BANEHTHOCTb, OTHOCMKTE/bHas
aTOMHas M MONeKyndpHas Macca, KONMYEeCTBO BellecTBa, MOJb, MOJSipHAas Macca, MaccoBas [of4
XUMMUYECKOTO 3/1eMeHTa B COEAUHEHMMW, MONAPHbIA 00bLEM, OKCWA, KUCNOTa, OCHOBaHMWe, COfb,
3N1eKTPOOTPULLATENIbHOCTb, CTEMEHb OKUC/IEHUSA, XMMMUYecKas peakuus, KnacCuuKauus peakuunin: peakuyuu
COeAVHEHUS, peaKLUn pasnoXeHUs, peakuuu 3aMelleHus, peakuum oOMeHa, 3K30- U 3HAOTEpMUYecKue
peakuuun, TenaoBoi adeKT peakyuu, SA4P0 aToMa, 3NEKTPOHHbLIN CNO aTOMa, aToMHas opbuTanb, paguyc
aToMa, XMMUYecKas CBA3b, MOJIAPHAA U HEMOAPHAA KOBa/NeHTHAaA CBA3b, MOHHAA CBA3b, MOH, KATUOH, aHMOH,
pacTBOp, MaccoBas [0/14 BellecTsa (NPOLEHTHAA KOHLUEHTpaLUus) B pacTBOpE;

WNNOCTPUPOBaTb B3aMMOCBSA3b OCHOBHbIX XUMWUYECKUX NOHATUIA U NPUMEHATb 3TU NOHATUA MPU ONUCaHUK
BELLECTB U X NpPeBpaLLeHuii;

MCNONb30BaTb XMMUYECKYID CUMBOMIMKY ANA COCTaBNEHUA (DOPMYN BeELECTB U YPaBHEHUA XUMMUUYECKUX
peakuuii;

onpeaensATb BaNeHTHOCTb aTOMOB 3/IEMEHTOB B OUHAPHbLIX COEAMHEHUAX, CTeMNeHb OKUCNEHUS 31EMEHTOB B
OUHAPHbLIX COeAVHEHUNX, NPUHAANEXHOCTb BELLECTB K onpefeéHHOMY KNaccy COefVMHeHUn no gopmynam,
BUA XMMUYECKOW CBA3M (KOBaNeHTHas U MOHHAs) B HEOPraHMYeCKMX COeNHEHUAX;

packpbiBaTb CMmbicn [lepunogmnyeckoro 3akoHa [. W. MeHpeneeBa: [AeMOHCTPMPOBATL MOHMMaHMe
NepnogNYecKoin 3aBUCUMOCTU CBOWCTB XMMMWYECKUX 3N1EMEHTOB OT WX MNOMOXEHUA B [lepunogmyeckor
CMUCTEMe, 3aKOHOB COXpPaHeHMs Maccbl BELLEeCTB, MOCTOAHCTBA COCTaBa, aTOMHO-MOJIEKYNAPHOrO yyeHus,
3aKoHa ABoragpo;

ONUCbIBaTb N XapaKTepu3oBaTb TabnnMyHy ¢opmy [Mepuogmnmveckoir CUCTEMbI XMMUYECKUX 3/IEMEHTOB:
pasnuyath NOHATUA «rnaBHas noarpynna (A-rpynna)» M «no6o4vHasa noarpynna (b-rpynna)», manblie K



6onbline nNepmofbl, COOTHOCUMTL 0603HAYeHUsA, KOTOpble MMEKTCA B Tabnuue «llepuofmyeckas cuctema
XUMUYECKMX 3neMeHTOB [l W. MeHpgeneesa» C YMC/MOBbIMW XapaKTEPUCTMKAMW CTPOEHMA aTtoOMOB
XUMUYECKMX 3/IEMEHTOB (coCTaB W 3apsAf A4pa, o6liee 4YMCNO 3/1IEKTPOHOB W pacnpefefieHne ux no
3N1EKTPOHHBIM C/I0SIM);

KnaccuguumpoBaTb XMMUYECKNE 3/IeMeHTbl, HEOPraHMYeCcKmne BeLLeCTBa, XMMMYecKne peakuumn (no ymcny v
COCTaBY Y4YacTBYHOLMX B peakLuy BELLECTB, M0 TENI0BOMY 3PHEKTY);

XapakTepu3oBaTtb (onucbiBaTb) 06LMe XMMUYECKME CBOMCTBA BELLECTB pas3/IMYHbIX K1accoB, MOATBepXzas
onvcaHve NpuMepaMum MONeKYNAPHbIX YpaBHEHU COOTBETCTBYOLLNX XUMUYECKNX peaKLuii;
NMPOrHO3MpoBaTb CBOMCTBA BeWEeCTB B 3aBUCMMOCTM OT WX KayeCTBEHHOr0 COCTaBa, BO3MOXHOCTU
NPOTeKaHUA XMMUYECKMUX NpeBpawleHnii B pas3iniHbIX YCOBUAX;

BbIYNCNATb OTHOCUTE/IbHYKO MOJIEKYNSIPHYKO M MOJIAPHYI0 MaccChbl BELLeCTB, MAcCoBYH [0S0 XMMUYECKOr0O
afeMeHTa Mo Qopmyne COeAUHeHWs, MacCcoBYH [OMK0 BeLlecTBa B pacTBOpe, MPOBOAWUTb pacyéTbl Mo
YPaBHEHUIO XMMUYECKOW peakuuu;

NPUMEHATb OCHOBHbIE OMepaLun MbICIMTENbHON LeATENbHOCTM - aHa/nU3 U CUHTE3, CpaBHEHME, 0606LeHNeE,
cucTemaTmsaumio, Knaccupukaumnio, BbisBleHWE NPUUYNHHO-CNEACTBEHHbIX CBA3eNR - AN U3YYEHUs CBOWCTB
BELLECTB U XMMUYECKUX peakLUil, eCTeCTBEHHO-Hay4YHble MeTOAbl MO3HaHWA - HabnAeHVe, U3MepPeHMe,
MOJenupoBaHue, IKCNepUMEHT (peasibHbli U MbIC/IEHHBbIN);

cnefoBaTb npaBwfiaM MOAb30BaHWA XWMWYECKOW Mocyfoi u nabopaTopHbIM 060pyfLOBaHMEM, a TakXxe
npasmnam obpalieHns C BELLeCTBAMW B COOTBETCTBUM C MHCTPYKLUAMMW MO BbIMOJSIHEHUIO N1a60OPaTOPHbIX
XUMUYECKMUX OMbITOB MO MONYYEHUIO U cobBMpaHMiO ra3oobpa3HbliX BellecTB (BOAOPOLa M KUCNOpOLa),
NMPUroTOB/EHUIO PacTBOPOB C ONpefe/iéHHON MaccoBOW A0Neil pacTBOPEHHOrO BellecTBa, NIaHMPOBaTb U
NPOBOANTbL XMMUYECKME IKCMEPUMEHTbI MO pacrno3HaBaHUID PacTBOPOB LLENI0Yeid U KUCIOT C NOMOLLbIO
NHANKATOPOB (NakMyc, eHonMTanenH, MeTuIopaHX n gpyrve).

K KoHuy o06y4yeHus B 9 Knacce npegMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [O/MKHbI OTpaXaTb
ChOPMUPOBAHHOCTb Y 00YYaOLLINXCA YMEHWIA:

pacKpbIiBaTb CMbIC/T OCHOBHbIX XMMUYECKUX MOHATUMA: XUMUYECKUIA 3NEMEHT, aTOM, MOJIEKY/a, UOH, KaTUOH,
aHWOH, MNpPOCTOE BELLeCTBO, C/OXHOE BELeCTBO, BaJIeHTHOCTb, 3/1EKTPOOTPULLATENbHOCTbL, CTEMNeHb
OKMCNEeHUs, XMMUYecKan peakLms, XMMMYECKas CBs3b, TENNOBOIN ahPEKT peakymm, MONb, MOMIAPHbIA 06bEM,
pacTBOpP, 3NEKTPONNUTbI, HE3INEKTPONNUTbI, 3INEKTPONUTUYECKAs AMccoumnaumns, peakuumm MOHHOTo 06MeHa,
Katanmsatop, XWMW4YecKoe paBHOBecue, obpaTMmble W HeobpaTUMble peakuuu, OKUCIUTENbHO-
BOCCTAHOBUTE/bHbIE PeaKkuuu, OKUCAUTENb, BOCCTAHOBUTE/b, OKWUC/IEHWE M BOCCTAHOBJ/IEHWE, anioTponus,
aMOTEpPHOCTb, XMMMUecKasa CBA3b (KOBaNeHTHas, WOHHasA, MeTan/myeckas), Kpuctannmyeckas peluéTka,
KOppO3usi MeTanoB, CraaBbl, CKOPOCTb XMMUYECKON peakLuu, NpeaensHo AonycTuMas KoHueHTpaumsa MAK
BeLLeCTBa;

WNNKCTPUPOBaTL B3aMMOCBSA3b OCHOBHbIX XUMUYECKUX MOHATUIA N MPUMEHATL 3TU NOHATUS NPU ONMUcaHUu
BELLECTB U X NpPeBpaLLeHuii;

MCNONb30BaTb XMMUYECKYI CUMBOMINKY ANA COCTaBNEHUA (DOPMYN BELWECTB M YPaBHEHUN XUMUYECKMX
peakuuii;

onpefensaATb BaSIeHTHOCTb W CTeMeHb OKUC/IEHUA XUMMWYECKUX 3NEMEHTOB B COEAWHEHUAX pPas/IMYHOro
cocTaBa, NPUHAANEXHOCTb BELLECTB K ONpefenéHHOMY Knaccy coefnHeHnii no gopmynam, BUg XMMUYECKOA
CBA3M (KOBasieHTHas, MOHHasA, MeTannyeckas) B HEOPraHMYeCcKnX CoeAUHEHMNAX, 3apsa NOHa MO XMMUYECKON
(hopmyne, XxapakTep cpefbl B BOAHbIX pacTBOpax HeOpraHWYeCcKUX COeLVHEHWIA, TWUM KPUCTanIn4eckomn
PELETKN KOHKPETHOrO BeLLecTBa,;

packpbiBaTb CMbIC/ [lepunoguyeckoro 3akoHa . . MeHpgeneesa M AeMOHCTPUPOBaTb €ro MoHMMaHKe:
OMUCbIBaTb U XapakKTepusoBaTb TabnuuyHyro ¢opmy [Mepuoagnyeckoir CUCTEMbI XMMMWUYECKUX 3/1EMEHTOB:
pas3nuyaTb NOHATMA «rnaBHas noarpynna (A-rpynna)» um «no6oyHas noarpynna (B-rpynna)», manble K
60nbwMe Nepuoabl, COOTHOCUTb 00603HAYEHNSA, KOTOPble MMEITCA B NEPUOANYECKON Tabanue, ¢ YACOBbIMM
XapakTepucTuKaMm CTPOEHUA aTOMOB XWMMYECKMX 3/IeMeHTOB (COoCTaB W 3apag agpa, obuiee 4ucno
3NeKTPOHOB U pacrnpefefieHne Ux Mo 3/IEKTPOHHbLIM C0AM), 06BACHATL 06LLMe 3aKOHOMEPHOCTU B U3MEHEHUN
CBOICTB 3/IEMEHTOB U UX COEAMHEHWIA B NpeAenax ManbiX NepUOAOB M rNaBHbIX NOArPYNMn ¢ y4ETOM CTPOEHMSA
nX aTOMOB;



KnaccmpuumpoBaTb XMMUYECKNE 3/1IEMEHTbI, HEOPTraHWYEeCKNe BELLeCTBa, XMMUYECKMe peakLuum (Mo ymcny un
COCTaBY Y4aCTBYIOLLMX B peakuuy BeLLecTB, N0 TEMI0BOMY 3PHEKTY, N0 U3MEHEHUIO CTENEHEN OKUCNEHUS
XUMUYECKNX 31EMEHTOB);

XapakTepmn3oBaTb (ONMCbIBaTb) o6WMe M cneunpuyeckme XMMUYECKMe CBONCTBA MPOCTbIX U CNOXKHbIX
BellecTB, NOATBEPXAasa ONucaHWe Npumepamum MOJSIEKYNAPHbLIX W MOHHbLIX YPaBHEHWIA COOTBETCTBYHOLUX
XUMUYECKNX peakLnii;

COCTaBNATb YpaBHEHUS 3/M1eKTPO/IMTUYECKON Auccoumaumm KWCNOT, LLeNoYeil W COneid, MNOJSIHble W
COKpalwWéHHble YypaBHEHWA peakuuil WOHHOro 00MeHa, YypaBHeHUs peakuuil, MNOATBEPXAALLNX
CYLLeCTBOBaHME rEHETUYECKON CBA3N MEX/Y BeLLeCTBaMU Pa3/InyHbIX K/1acCOoB;

pPacKpbiBaTb  CYLIHOCTb  OKWUCAUTE/NIbHO-BOCCTAHOBUTENbHbIX  peakuuii  MOCpPeACTBOM  COCTaB/IEHUS
3NEKTPOHHOI0 6anaHca 3TUX peakuui;

NMPOrHO3MpPoOBaTh CBOMCTBA BELLECTB B 3aBUCMMOCTU OT UX CTPOEHUSA, BO3MOXHOCTU NPOTEKaHNA XUMUYECKNX
npeBpaLLeHunii B pa3IMyHbIX YCNOBUAX;

BbIUNCAATb OTHOCUTENIbHYIO MOJIEKYNIAPHYIO M MOMISIPHYI0 MacCbl BELeCTB, MacCOBYH A0 XMMWUYECKOr0
aneMeHTa No (opmyne COeAWHEHWs, MacCoBYK [O/0 BellecTBa B pacTBOpe, MPOBOAMTbL pacyétbl Mo
YPaBHEHWNIO XMMUYECKOW peakunu;

cobnogaTtb npaeBuia Monb30BaHUSA XMMWUYECKOW Mocyfoi u nabopaTopHbIM 060pyLOBaHUEM, a Takxke
npasuna o6palleHns C BELLeCTBAMU B COOTBETCTBMU C MHCTPYKLMAMU MO BbIMONHEHWIO N1a60PaTOPHbIX
XUMUYECKMX OMNbITOB MO NOMYYEHUIO U COBMPaHUIO ra3006pa3HbiX BELLECTB (aMMmaka u yrneKucnoro rasa);
NPOBOAWUTL peakuuun, MNOATBEPXAAlOLIME KaYeCTBEHHbIN COCTaB pas3/IMYHbIX BeLecTB: pacrno3HaBaTb
OMbITHLIM NYTEM XNOpua-, 6poMuUL-, nogua-, KapboHat-, gocdar-, cunamkar-, cynbgar-, rMapPOKCUA-NOHbI,
KaTWUOHbl aMMOHMS N MOHbI N3YYEHHbLIX METaNN0B, NPUCYTCTBYIOWME B BOAHbIX PaCTBOPax HeopraHnyeckmx
BELLeCTB;

NPUMEHATb OCHOBHbIe OMepaLn MbICINTENbHON AeATeNIbHOCTM - aHanu3 U CUHTE3, CpaBHeHMe, 0606LLeHNe,
cucTeMatusaumio, BbISIBIEHWE MPUUYMHHO-CNEACTBEHHbIX CBf3eid - AN M3YYeHUs CBOWCTB BELLECTB M
XUMUYECKMUX  peakumin, ecTeCcTBEHHO-Hay4YHble MeTOoAbl MO3HaHMA -  HabnjeHue, W3MepeHue,
MO/LEeNnnMpoBaHune, 3KCNepuMeHT (peasibHbll U MbIC/IEHHbIN).



