Pabouasa nporpamma no xsumumu

8 - 9 Knacc

Yuureanr XUMHUM

HIxpsaoun Jleonna Hukanaposuu



Pabouaa nporpamma no xumum gns yvawmxca 10-11 knaccos cocTaBNeHa Ha OCHOBE:

- ®epepanbHoro 3akoHa Poccuiickoit Peaepauymm «06 obpasoBaHmm B Poccuinckom
depepaymm» ot 29.12.2012(Ne 273-d3).

- PepepanbHOro rocyAapcTBeHHOro 06pa3oBaTeIbHOro CTaHAapTa cpeaHero obuero
06pa3oBaHuA (YTBEpKAEH NpMKazom MuHuctepctea 06pa3oBaHMA U HayKu Poccuiickol
depepaumnm ot 17.12. 2010 Ne 1897).

—MocTtaHoBneHuA ot 29 aekabpa 2010 r. N 189 06 yrBepkaeHum CaHnuH 2.4.2.2821-10
"CaHuTapHoO-anngemunonormyeckne TpeboBaHUA K yCNOBUAM M OpraHnsaumnmn obydyeHma B

obuweobpazoBaTenbHbIxX yupexaeHmax "

I[Inanupyemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS MpeaMeTa

«XuMHSD> HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus .
BbInycKHUK Hay4umcs:

ONUCbIBATb CBOWCTBA TBép,CI,bIX, KUOKUX, I'a3006pa3Hb|X BeLlwecTs, BblaenAan nx
cywectBeHHble NPU3HaKy,

XapaKTepM30BaTb BeLWECTBA NO COCTaBY, CTPOEHWIO W CBOWMCTBAM, YCTAHaB/AMBaTb
NPUYNHHO-CNEACTBEHHbIE CBA3M MEXKAY AaHHbIMU XapaKTEPUCTUKaMM BELLLECTBA;

PacKpbiBaTb  CMbIC/I  OCHOBHbIX XMMWMYECKUX MOHATUMA  «aTOM», «MOJIEKyNay,
«XMMUYECKUMA  dNEeMEHT»,  «MNpPOCTOoe  BELLeCTBO»,  «C/I0XHOEe  BeLl,ecTBOY»,
«BANIEHTHOCTb», NUCNO/b3yA 3HAKOBYHO CUCTEMY XUMUU;

n3obpaxkaTb COCTAB NPOCTEMLIMX BELLECTB C MOMOLLbIO XMMUYEecKux ¢Gopmyn U
CYLLHOCTb XMMMUYECKUX PEaKLMI C MOMOLLBbIO XMMUYECKUX YPABHEHWN;

BbIYMCNATD OTHOCUTE/NIbHYIO MOJEKYNAPHYIO U MONAPHYIO MacCbl BELLECTB, a TaK¥Ke
MacCoBYKO [JON0 XMMWUYECKOTO 3/1EMEHTA B COEAMHEHUAX ANA OUEHKU  UX
NPaKTUYECKOWN 3HAYMMOCTH;

CPaBHMBATb NO COCTABY OKCMAbI, OCHOBAHWA, KUCNOTbI, CONU;

KnaccnduumpoBaTb OKCMAbI U OCHOBAHMWA NO CBOMCTBAM, KUCNOTbI U CONMN NO COCTaBY;

No/b30BaTbCcA labopaTopHbIM 060PYA0BAHNEM U XMMUYECKOIN NOCYA0N;

NPOBOAUTbL HECNOXKHbIE XMMUYECKMEe ONbITbl U HAabAoAEHMA 32 USMEHEHMAMM CBOMCTB
BELLEeCTB B Mpouecce Mx NpeBpalLeHnit; cobntoaatb npasmaa TEXHUKM He3onacHOCTH
npu nposeAeHUN HabntoAeHUI U ONbITOB;

pa3nnMyaTb 3IKCNEPUMEHTANIbHO KWUCIOTbl WM WENOYM, MONb3YACb WHAMKATOPAMK;
0CO3HaBaTb HeobxoaumocTb cobntogeHna mep 6esonacHocTM npu obpalieHun ¢
KMCNOTaMU U LLeNovYaMu;

PacKpbIBaTb CMbIC/1 NepMoAnYeckoro 3akoHa . . MeHaeneesa;

OonucbiBaTb W XapaKTepusoBaTb TabaunuyHyto ¢opmy nNepuoanyveckor CUCTEMDI
XMMMUYECKUX 3/1EMEHTOB;

XapaKTepM30BaTb COCTAaB ATOMHbIX AZEpP M pacnpefesieHMe 4Yucia 3NEKTPOHOB Mo
SNEKTPOHHbIM  CNOAM  ATOMOB  XMMWYECKMX 3SN1EMEHTOB  ManblXx Nepuoaos
NepuoaMYecKoi CUCTEMbI, @ TaKXKe KaNna U Kanbuus;

Pa3NnyaTb BUAbI XMMUYECKOW CBA3WU: MOHHYIO, KOBAJIEHTHYIO MONAPHYIO, KOBAaNEHTHYHO
HENONAPHYIO U MeTaNJINYECKYIO;

n306parkaTb 3NEKTPOHHO-MOHHbIE GOPMY/bl BelLecTB, 06Pa30BaAHHLIX XMMUYECKMMMU
CBA3AMM PA3HOro BUAQ;



BbISIBNATb 3aBMCMMOCTb CBOWMCTB BELLECTB OT CTPOEHMUA UX KPUCTAN/IUYECKUX PEeLLETOK:
WMOHHbIX, aTOMHbIX, MONEKYNAPHbIX, METANI/INYECKUX;

XapaKTepn3oBaTb XMMMUYECKME 3/1IEMEHTbl U UX COeAMHEHMA Ha OCHOBE MO/I0XEeHMUA
3/1eMEHTOB B NepuoaMyecKkoin cucteme M 0CobeHHOCTEN CTPOEHUS UX aTOMOB;

XapaKTepn3oBaTb HAYy4YHOE M MMPOBO33PEHYECKOE 3HAYEHME NepPUOANYECKOro 3aKOoHa U
nepuoaMYecKkoit cucTteMbl XMMUYecKnx anemenTos . . MeHaeneesa;

06BACHATL CYyTb XMMWYECKMX MPOLECCOB M WX MNPUHUUNMANBbHOE OT/An4YMe OT
dU3NYECKUX;

Ha3bIBaTb NPU3HAKN N YCAOBUA MNPOTEKAHUA XUMUYECKUX PeaKLnii;

YCTaHaB/AMBATb MPUHAANEKHOCTb XMMMUYECKON peakuuu K onpeaenéHHomy Tuny no
OAHOMY M3 KNacCMUKAUMOHHBIX NPM3HAKOB: 1) No 4YMcay M COCTaBY MCXOAHbIX
BELLEeCTB M NPOAYKTOB peakuuu (peakumm coeguMHEHUA, PA3NOKEHUS, 3aMeLLEeHNA U
06MmeHa); 2) No BblAENEHUIO UM NOTNOLLEHWNIO TENNOTbI (PeaKkLMm 3K30TepMUYECKUE U
3HAOTEpPMMYECKME); 3) MO U3MEHEHUIO CTeNeHen OKUCNEHUA XMMMUYECKUX 31EMEHTOB
(peakumMn oOKMCAUTENBHO-BOCCTAHOBUTENbHbIE); 4) no obpaTtMmocTM npouecca
(peakuum obpaTtmbie U HeobpaTUmble);

COCTaBNATb YPaBHEHWUSA 3/IEKTPOJUTUYECKOM AMCCoUMaUnM KUCIOT, LEenoden, conew;
MONHbIE M COKpaWEHHble MWOHHble YpaBHEHMA peakuuit obmeHa; ypaBHeHuA
OKUCNNUTENbHO-BOCCTAHOBUTE/IbHbIX PeaKkLuit;

NPOrHO3MpPOBaTh NPOAYKTbI XMMUYECKUX peaKkumii no popmynam/Ha3BaHUAM UCXOAHbIX
BelLecTB; onpeaenaTb UCXOAHble BeuwiecTBa no dopmynam/HasBaHUAM MNPOAYKTOB
peakuuu;

COCTaBNATb YPaBHEHUA PeaKLMin, COOTBETCTBYIOLLMX NOCNEA0BaTENbHOCTU («LLenoYKe»)
npeBpaLLeHMn HeOPraHMYECKMUX BELLECTB Pa3/IMYHbIX KNacCoB;

BbIAB/ATb B MPOLLECCE 3KCMEepPUMEHTa MPU3HAKKU, CBUAETENbCTBYIOWME O MPOTEKAHWUM
XMMUYECKOM peaKkumu;

NPUroTOBAATb PACTBOPbI C ONpeaenEHHOM MaccoBOM A0NeN PacCTBOPEHHOIO BELLLECTBa;

onpefenATb XapaKTep cpeabl BOAHbIX PAacTBOPOB KMUCAOT U LWEeNoYen No U3MEHEHUHo
OKpPaCKM MHANKATOPOB;

NPOBOANTb Ka4yeCTBEHHbIE PeaKkunu, NOATBEPKAAOWME HaNYMEe B BOAHbIX pacTBOpax
BELLECTB OTAe/IbHbIX MOHOB

onpenenAtb NPUHAANEKHOCTb HEOPraHMYEeCKUX BELLECTB K OAHOMY M3 M3YYEHHbIX
Knaccos/rpynn: MeTansibl U HeMeTanNbl, OKCUAbI, OCHOBAHUA, KUCNOTbI, CONMK;

COCTaBNATb GOPMY/bl BELLECTB NO UX HAa3BaHUAM;

onpeAensATb BANEHTHOCTb U CTeNeHb OKUC/IEHMA 3/IEMEHTOB B BELLLECTBAX;

cocTaBnATb GOPMYyNbl HEOPraHUYECKUX COEAMHEHWI MO BaJIEHTHOCTAM M CTeneHAMm
OKUCNEHMA 3/IEMEHTOB, a TaKXe 3apsAamM WOHOB, YKas3aHHbIM B Tabauue
PacTBOPMMOCTM KMCNOT, OCHOBAHUI U cone;

06BACHATL 3aKOHOMEPHOCTU U3MEHEHMA GU3UYECKMX U XMMUYECKUX CBOWMCTB MPOCTbIX
BelWecTB (MeTannoB W HeMeTannoB) M MX BbICWIMX OKCMAOB, 0OPA30BAHHbLIX
3N1eMeHTaMM BTOPOro M TPeTbero nepuoaos;

Ha3blBaTb 0OLLME XMMUYECKME CBOMCTBA, XapaKTepHble ANA rPynn OKCUA0B: KUCNOTHBIX,
OCHOBHbIX;

Has3bliBaTb 0OOLIME XMMMYECKME CBOMCTBA, XapaKTepPHble ANA KaxkAoro M3 KaccoB
HeopraHMYeCcKMX BELLECTB: KUC/IO0T, OCHOBAHUI, CONEN;

NPUBOAMUTbL NPUMEPDI PeaKkunii, NoATBEPKAALWMX XMMUYECKME CBOUCTBA

HEeopPraHMYeCcKMX BELLECTB: OKCUA0B, KNCIOT, OCHOBAHUI U conei;



e ONpefensATb BELLEeCTBO-OKUC/IUTENlb U BELLECTBO-BOCCTAHOBUTE/Nb B OKUCAUTE/IbHO-
BOCCTAHOBUTENbHbIX peaKkLusXx;

e COCTaBNIATb OKUC/IUTE/NIbHO-BOCCTAHOBUTE/IbHLIN 6anaHC (ANA M3yYeHHbIX peakuuit) no
npeasioXXeHHbIM CXeMam peakLuii;

e NpoBOAMTbL NabopaTopHble ONbITbl, MNOATBEPXKAAIOWME XMMUYECKME CBOMCTBA
OCHOBHbIX K/1aCCOB HEOPraHUYECKMX BELLECTB;

BbinycKHUK M0s1y4um 803MOMHOCMb HAYy4YUMbCA:

e rPAaMOTHO 06paLLATLCA C BELW,EeCTBaMM B NOBCEAHEBHOM KU3HW;

e OCO3HaBaTb HeOb6XOAMMOCTb COGNOAEHMA NPaBUA  3KOMOrMYeckn 6HesonacHoro
NOBEAEHMA B OKPYKatOLLEN NPUPOLHOM CpeseE;

e MOHMMATb CMbICT U HEob6XoAMMOCTb COBNOAEHUA NPeAnUCaHUM, Npeanaraembix B
MHCTPYKLMAX NO UCNO/Ib30BaHUIO NEKAPCTB, CPEACTB ObITOBOM XMMUU U Ap.;

* UCMO/Ib30BaTb NPUOBOPETEHHbIE  KAOYEBble  KOMMETEHTHOCTM MPWU  BbINONHEHUMU
NCCNefoBaATENbCKMX MPOEKTOB MO M3YyYEeHUID CBOMCTB, cnocobos nosyvyeHuAa w
pacno3HaBaHWA BELLECTB;

e Pa3BMBATb KOMMYHWKATMBHYIO KOMMETEHTHOCTb, WMCMO/b3yA CPeAcTBa YCTHOW W
NMUCbMEHHOM KOMMYHUKaUMK npu paboTe ¢ TeKcTamu y4ebHUKA M JONONHUTENIbHOM
NNTepaTypor, CNpaBoYHbIMKU Tabanuamu, NPoOABAATb FOTOBHOCTb K YBAXKEHUIO MHOWM
TOYKM 3pEHUA NPU 06CYKAEHUN Pe3yNbTaTOB BbINONHEHHOW PaboThbl;

e 06BEKTUBHO OLEHMBATb WHPOPMALMIO O BELEeCcTBaX M XMMUYECKMX npoLueccax,
KPUTUYECKM OTHOCUTLCA K MNCEeBAOHAYy4HOM UWHbOpMaLMK, HensobpoCOBECTHOM
peKkname, KacatoLenca NcnoNb3oBaHMA Pa3INYHbIX BELLECTB.

e 0OCO3HaBaTb 3HAYEHME TEeOPEeTMYECKUX 3HAHUM [NA NPAKTUYECKOM f[eATeNbHOCTU
4YenoBeKa;

e OMUCbIBATb U3yYeHHbIe 06BEKTLI KaK CUCTEMBI, MPUMEHSAA NOTUKY CUCTEMHOIO aHaNN3a;

e MPUMEHATb 3HAHWA O 33aKOHOMEPHOCTAX NEePUOAUYECKON CUCTEMbI XMMMUYECKUX
3N1eMEeHTOB A1 06BACHEHMA U NpeABUAEHMA CBOMCTB KOHKPETHbIX BELLECTB;

e pa3BMBaTb MHGOPMALMOHHYIO KOMMETEHTHOCTb nocpeacTBom yrnybneHua 3HaHui ob
NUCTOPUWN CTAHOBNIEHNA XMMUYECKOM HayKU, €€ OCHOBHbIX MOHATUI, NEPUOLMUYECKOTO
3aKOHA KaK O4HOro M3 BaKHEMLWWX 3aKOHOB NPUPOAbl, @ TaKXKe O COBPEMEHHbIX
AOCTUIKEHMAX HAYKN N TEXHUKMW.

COCTaBNATb MONEKYNAPHbIE U MOJIHbIE NOHHbBIE YPABHEHWUA NO COKPALWEHHBIM MOHHbIM
YypPaBHEHUAM;

NPUBOAUTL MPUMEPbI PEaKUUi, NOoATBEP)KAAMLWMX CYLWEecTBOBAHME B3aMMOCBA3M
Me Yy OCHOBHbIMW K/laCCaMM HEOPraHMYECKMX BELLECTB;

NPOrHO3MpPOBaTb pPe3ynbTaTbl BO3AENCTBMA Pas3MYHbIX (PAKTOPOB Ha MU3MEHeHue
CKOPOCTU XMMUYECKOMN peaKLmu;

NPOrHO3MpoBaTb pPe3ynbTaTbl BO3AEWCTBMA Pa3NnYHbIX (AKTOPOB Ha CMELLEHUE
XMMUWYECKOro paBHOBECKUA.

NPOrHO3npPoBaTb XuMmmn4eckmne CBOWCTBA BewecTts Ha OCHOBE UX COCTaBa U CTPOEHUA,

NPOrHo3MpoBaTb  CMOCOBHOCTb  BelWecTBa  NPOABAATb  OKUCAUTENbHblIE UK
BOCCTAHOBUTE/IbHbIE CBOMCTBA C YYETOM CTEMEHEN OKUCAEHUA 3/1EMEHTOB, BXOAALLMX
B €ro COoCTaB;

BbIAB/ATb CYLLECTBOBAHWE TFeHETUYECKON B3aMMOCBA3M MEXKAY BeLecTBaMu B pAay:
NPOCTOE BELLECTBO — OKCUA, — MMAOPOKCUA — COJIb;



e OpPpraHM30BbIBATb, NPOBOAUTL Y4YEHUYECKUE MNPOEeKTbl NO UccnenoBaHUo CBOWCTB
BelLecTB, UMeLWKNX BaXXKHOEe NPpakKTn4yeCkoe 3Ha4YeHune.

CopeprKaHue yuebHoro npeamerta 8 Knacc
BeepgeHue. Mecto XxMmunmn cpeaun ecteCcTBEHHbIX HayK. [peameTt xumumn

Tema 1. NepBoHa4YanbHble XMMUYECKUE NOHATUA

BewectBo. Yuctble BewecTsa U cmecu. MeTtoabl pasaeneHma cmecen (GunbTpoBaHue,
OTCTauBaHWe, BbiNapMBaHWe, NeperoHka). ATOMHO - MONIEKYNAPHOE yyeHue. 3HavyeHne paboT
M. B. lomoHocoBa 1 k. AanbToHa ans GoOpMMPOBaHNA aTOMUCTUHECKOTO MMPOBO33PEHMA.
XMUYECKUI 31eMEHT Kak BUA aTomoB. CMMBO/Ibl 31€MeHTOB. PacnpocTpaHeHHOCTb 3/IEMEHTOB
Ha 3emne n B Kocmoce. MosieKyna Kak Menbyanilan 4acTuua BelecTsa, obnagatoLan ero
XMMMUYECKMMM CBOMCTBAMMU. BelecTBa MONEKYNAPHOTO M HEMONEKYNAPHOTO CTPOEHMUA. 3aKOH
MOCTOAHCTBA COCTABA BELLECTB, MMEIOLLMX MONEKYNSAPHOE CTPOeHNE. XMMMYecKkne Gopmynbl.
Maccbl aTomoB 1 MoseKkyn. MoHATUE 06 OTHOCUTENbHOM aTOMHOM U MONIEKYIAPHOM Macce.
MpocTbie 1 cnoxHble BewecTsa. MeTannbl n HemeTannbl. OpraHMYeCcKne n HeopraHn4eckme
BewecTBa. MameHeHuMA, nponcxoaalme ¢ sBelectsamm. Pusmyeckme ABAEHUA U XMMUYECKME
peakumn. NMpU3HaAKN XMMUYECKNX peakuMn. XMMUYECKME NPOLLECCHI B OKPYKatOLWeM Hac MUpe.
3aKOH COXpPaHEHMA MACCbl BELLLECTB. YpaBHEHME XMMUYECKOM peakumnn. OCHOBHblE TUMbI
XMMMUYECKUX peaKLMNi: pa3noxKeHne, coeanHeHne, 3amelleHme, obmeH. BoluncneHme
OTHOCUTENbHOM MOJIEKYNAPHOM MaccChl BelecTsa Nno ¢popmyne. BolumcieHne maccoBom 4onu
3/1eMeHTa B XMMUYECKOM COeANHEHUN.

AemoHcmpayuoHHbie onbimbl. O6pasybl MHAMBUAYAbHbBIX BeWw,ecTs (MeTanibl, HemeTanbl,
C/NIOXKHble BELLECTBa) U CMeceli (pacTBopbl, rpaHuUT). FlopeHne marHus. KuneHuve cnupTa.
FopeHue cnupTa. OnbIiThbl, NOATBEPKAAOLWME 3aKOH COXPaHEHUA macchl BewecTs. Obpa3oBaHue
aMMMaKa NPU PaCTUPAHNN CMECU FalLleHOM NM3BECTU C XIOPUAOM aMMOHMA. OnbIThbl,
AEMOHCTPUPYIOLLLME NOABNEHME OKPACKM NPU CMELLEHUN ABYX PAaCTBOPOB (TaHHMHA M cynbdaTa
»enesa (), cynbdpata meam (1) n ammmnaka, Kenton KpoBAHOM con 1 xnopuaa xenesa (),
HUTpaTa cBmHUa (II) n nognaa Kanus, peHondTanenHa u wenoun). PasgeneHme cmecm megHoro
KYNopoca 1 cepbl pacTBOPEHMEM.

JlabopamopHsie onbimebl. 1. 3HaKOMCTBO ¢ 06pasLLAMM NPOCTbIX U CNOXKHbIX BELLECTB. 2.
PasgeneHune cmeceit. 3. Xumunyeckme aBneHns (NpoKaamBaHne meLHOM NPOBOOKK;
B3aMMOZENCTBME MeNA C KNC/IOTOM, PasfioXKeHWe caxapa Npu HarpesaHuu). 4. PasnoxkeHue
Manaxuta.5. CoctaBneHune WapoCcTeprKHEBbIX MOAENeN NPOCTENLLINX MONEKY.

Mpakmuyeckue pabomel. 1. 3HakomcTBO ¢ nabopaTopHbiM 06opyaoBaHuem. MNpasuna
6e3onacHocTn Npu paboTe B xumnuyeckon nabopatopuu. 2. O4NCTKa 3arpA3HEHHOM
NoBapeHHOM ConNn.

Tema 2. Kucnopoa. Bogopopa. Boaa. Pacteopbl.

Kucnopog, ero pacnpocTpaHeHHOCTb B Npupoae, G1M3nyeckne n Xmummyeckme CBOMCTBA,
nosny4yeHue B nabopatopum n npumeHeHune. OKCMAbI METANN0B U HEMETaNN08. BaneHTHOCTb.
CoctaBneHue ¢popmyn No BaNeHTHOCTU. Bo3ayx — cmech ra3os. BoigeneHune kucnopoga ms
Bo3Aayxa. [NoHATHE 06 MHEPTHbIX rasax. fopeHmne C/I0XKHbIX BELLECTB B Kucaopoae. CTpoeHue
nnameHu, Temnepartypa socnaameHeHus. Nnasma. TyweHue noxapos. OrHeTywmMTeNb.
MeaneHHoe okucneHue. NoHATMe 06 annoTponuun. O30H —annoTponHaa moanduKauma
Kmucaopoaa. Bogopoa, ero pacnpocTpaHeHHOCTb B Npupoae, pusmyeckme n Xummnyeckue
CBOWCTBA, Nosy4yeHue B nabopaTopum n npumeHeHune. Kncnotol n conn. CoctaBneHme popmyn



conen. Conun, ucnonbsyemble B 6bITy. Boga, ee pusnyeckme csomctsa. MNonyyeHme
AMCTUNNNPOBAHHOM BoAabl. KpyroBopoT BoAbl B npupoae. PactBopbl. PacTBOPMMOCTb BELLECTB B
BOAe. 3aBUCMMOCTb PAaCTBOPUMOCTM OT TEMNEpPATYpPbl U fasBneHnA. Maccosaa aons
pacTBOPEHHOro BelecTsa. Kpuctannormapatol. XMMUYECKMe CBOMCTBA BOAbI. [TonyyeHune
KMC/IOT NPU B3aUMOAENCTBMUN OKCMA0B HEMETANN0B € BoAOW. MoHATUE 06 OCHOBaHMUSAX.
MonyyeHune Wwenoven npyn B3aMMoaencTBUN C BOAOM aKTUBHbBIX METAN0B MU NX OKCUAOB.
MpeacTaBneHmne 0 KUCAOTHO —OCHOBHbIX MHAMKATOPaX.

AemoHcmpayuoHHbie onbimel. TopeHne yraa, cepbl, docdopa U Kenesa B KUCI0poae.
Mpunembl TyweHua nnameHun. NonydyeHue Bogopoaa B annapate Kunna, ropeHne sogoposaa Ha
BO34yxe. BoccTaHOBNEHME OKCUAA MeTanna BogopoaoM. B3pbis rpemyyero rasa.
B3sammopeinctemne okenaa dpocdopa (V) ¢ Boaoit. MeperoHka Bogbl. YeennueHme obbema Boapl
npu 3amep3aHnn. 3aBUCMMOCTb PACTBOPMMOCTU COMIM OT TemnepaTypbl. BoinageHne
KPUCTaNN0B MPU OXNaXKAEHUM HACbILEHHOro pacTBopa (HUTpaTa Kanus, aIloMOKa/INEBbIX
KBacL0B, noamaa cBnHUa). Mepbl 6e3onacHoOCTM Npu paboTe ¢ Kucnotamu. Bsaumogaencresne
HaTpuA C BOAOM. B3anmogencreune BoAAHOro napa c xenesom. lNaweHne nssectu. PasnoxeHune
BOAbl SNEKTPUYECKMM TOKOM.

JlabopamopHsie onbimel. 6. [lony4yeHne KMcAopoaa NPu PasNoKeHUN KUCN0POACOAEPKALLMX
coeanHeHui. 7. MonyyeHune Bog0poaa U U3ydeHUe ero CBOMCTB. 8. ernapartayma megHoro
Kynopoca. 9. PacTtBopMmocCTb TBEpPAbIX BELLECTB B BOAE M €€ 3aBUCUMOCTb OT TEMNEPATYPbI.
10. Pacno3HaBaHMWe pacTBOPOB KMCAOT M OCHOBAHWUI C MOMOLLbIO MHAMKATOPOB.
Mpakmuueckue pabomel. 3. NlonyyeHne KNCAOPOLA PA3N0KEHNEM NepMaHraHaTa Kanua u
n3yyeHuMe CBONCTB Kncnaopoaa. 4. NpurotoBaeHmne pacteBopa € 3a4aHHOM MAcCOBOM AoNen
PacTBOPEHHOIO BELLECTBA.

Tema 3. OCHOBHbIE K/1acCbl HEOPraHUYECKUX COeaUHEHUN.

OKcuabl, nx KnaccudumKauma, B3aMMOLENCTBUE C BOLON, KUCIOTAaMU U LLLESIOYAMMU.
B3anmopencreme mexay KUCNOTHbIMU U OCHOBHbIMU OKCMAAMKU. KUCcnoTbl, nx kKnaccupumkaums,
B3aMMOAENCTBUE C METANNAMMN, OCHOBHbIMU OKCUAAMMU, OCHOBAHMAMM U conamu. MNoHATUE o
pAge HanpsaKeHu meTtannos. OCHOBaHMA, UX KNnaccudPuKaLmsa, B3aMMOLENCTBUE LLLEIOYEN C
KUCNIOTHBIMW OKCUOAMM, KUCNOTAaMU U conamn. PasnorkeHne HepacTBOPMMbIX B BOAe
OCHOBaHM NpU HarpeBaHUU. AMpoTepPHbIE OKCMAbI U TMAPOKCUAbI. Peakuma HelTpanusauymu.
KMCNOTHO - OCHOBHble MHANKaTOPbI. CONKn, UX PEaKLUM C KUC/IOTAMMU, LLESoYaMKN U APYTMMU
conamu. NMoHATME O KMC/bIX U OCHOBHbIX CONAX. YCN0BUA, NPU KOTOPbIX peakunsa obmeHa
NpoTeKaeT A0 KOHUA. [eHeTMYecKana CBA3b MeXKAy OCHOBHbIMM K/1laCCaMW HEOPraHUYECKMX
coeUHEHUN.

AemoHcmpayuoHHbIe onbimbl. 3HAKOMCTBO € 06pasuamm oKCnA0B. XMMUYECKMe CBOMCTBA
pPacTBOPOB KMC/IOT, CONEN U Weno4vei. Peakumna HelTpanmsaumun. Bsaumoaencrasme okcnaa
MeaM C CepHOM KNCcnoTor. Bsanmopencreme kapboHaTa MarHus ¢ CepHOM KUCIOTOMN.
OcaxaeHue 1 pacTBOPEHME 0CAAKOB COJel U HEPACTBOPMMbIX TMAPOKCUAO0B.
JlabopamopHsie onbimel. 11. XuMmnyecKme CBOIMCTBA OCHOBHbIX M KUCAOTHbIX OKCMA0B. 12.
Ycnosua HeobpaTMMOro NpoTekaHUa peakumii obmeHa. 13. Xumunyeckme cBOMCTBA KMCAOT U
OCHOBaHuWN. 14. MNonyyeHne 0CagKOB HEPACTBOPUMbIX TMAPOKCUA0B U U3YyYeHUe X CBOMCTB. 15.
MonyyeHne ampoTepPHOro rmapoKcKaa U n3y4yeHune ero cBoicTe. 16. HeliTpannsaumnsa wenoum
KMCNOTOM B NpUCYTCTBUKN PpeHondTanenHa.

Mpakmuueckue pabomel. 5. [eHeTMYECKasA CBA3b MEXKAY OCHOBHbIMM Klaccamu
HEeopraHMYecKMx coegmMHeHN (BbINONHEHME LEeNOYKN XMMNYECKMX NPeBPaLLEHNN).

Tema 4. NMepuoguueckunii 3akoH 4. U. MeHgeneesa. CTpoeHMe aToma. XMmuuyeckas cBasb.
CTpoeHue BeLLecTB B TBEPAOM, }KUAKOM U ra3006pasHOM COCTOAHUAX.

MepBble NOMbLITKM KNAacCUPUKALUM XMMUYECKUX SNEMEHTOB. [PyNnbl 3/1EMEHTOB CO CXOAHbIMMN
cBOMCTBaMU. AMPOTEPHbDIE OKCMAbI U TMAPOKCUAbI HA NpUMepe UMHKA. Mepnoanyeckmin 3aKoH



n Mepuognyeckasa cmcTtema xmmundecknx anemeHtos A.M.Mengeneesa. CTpyKTypa
Mepurogmyeckomn cuctembl Xummyeckmx anemeHTos . . MeHaeneea: manble n 6onbline
nepuvoabl, rpynnel 1 noarpynnel. HayyHbii noasur [. U. MeHnpeneesa. MNpepckasaHmne CBOUCTB
BeLLEeCTB He OTKPbITbIX 371eMeHTOB. [lnaHeTapHaa moaenb CTpoeHUa aToma. AToMHoe A4p0.
MN3oTonbl. MopAaaKoBbIN HOMEP XMMUYECKOTO 3/IeMeHTa — 3apAaja A4pa ero aToma.
CoBpemeHHasa ¢popmynmpoBKa MNepunoamnyeckoro 3akoHa. PacnpeageneHune aneKTpoHoB B
9IEKTPOHHbIX C/I0IX aTOMOB XMMUYECKUX 3/IeMeHTOB 1—3-ro nepnoaoBs. XapaKTepuctmka
XMmmyeckunx anemeHToB N2 1—20 Ha OCHOBaHWUK MX NONOXKeHUA B [leprnoanyeckom cucteme
Xumunyeckux anemenTos 1. U. MeHaeneesa u cTpoeHMAa nx atomos. MeTannbl U HeEMeTaN bl B
Mepurogmueckom cucteme Xmmmyeckmx anemeHtos . . MeHaeneesa.
dnekTpooTpuuaTenbHocTb. KoBaneHTHas cBA3b. MexaHn3m obpa3oBaHMA, NONAPHAA U
HenonApHas cBA3b. HanpaB/ieHHOCTb U HACbILWEHHOCTb KOBAIEHTHOM cBA3K. CBOMCTBA
KOBa/NEeHTHbIX coeanHeHn. MoHHas cBs3b. KoopaMHaunoHHoe Ymcno. CTpoeHue Teepabix
BelecTs. Kpuctannmyeckne n amopdHole Bewectsa. ATOMHbIE U MOIEKYNAPHbIE KPUCTANbI.
NOHHbIe KpucTannbl.

AemoHcmpayuoHHbie onbimel. MNoKa3 06pa3LoB WenoYHbIX METANNI0B U raNOreHOoB.
Mony4yeHne OKCMA0B HEKOTOPbLIX 91eMEHTOB 3ro nepnoga U3 NPocCTbiX BELWECTB, PacTBOPEHME
WX B BOAE M UCMbITaHME pacTBOPOB MHAMKATOpPamMn. Bo3roHka oaa. O6pasLbl MOHHbIX U
KOBA/NIEHTHbIX COeanMHeHU. Moaenun KpUCcTanandeckux peLeToK KOBaIEHTHbIX M MOHHbIX
coeanHeHnn. ConocTaB/iEHNE IETYYECTM PA3IMYHbBIX XKUAKOCTEN U TBEPAbIX Ten. CRUXKEHMe
CEPHUCTOrO rasa UaM 3HaKOMCTBO C 0O6Pa3LLOM CXHUKEHHOrO rasa.

JlabopamopHsie onbimesl. 17. 3HaKOMCTBO € 06pasLammn MeTannoB U HEMETaNNOB.
18.3HaKOMCTBO CO CBOMCTBAMMW KOBAJIEHTHbIX M MOHHbIX COegUHEHUN. 19. AMdOoTepHbIE
CBOMCTBA rMAPOKCUAA LMHKA.

9 Knacc

Tema 5. Ctrexnometpua. KonnyecrseHHble OTHOLWIEHUA B XUMUN.

PacueTbl N0 XMMUYEeCKMM GOpMyNamM — HaXOXKAEHME MACCOBOWN 40NN 31EMEHTA B COEAMHEHUN.
BbiBog dopmynbl coegmHeHnsa. Monb — eaAnHMLA KONMYECTBa BellecTBa. 3aKoH ABoraapo.
MonspHbIt 06bem naeanbHOro rasa. A6contoTHanA U OTHOCUMTEIbHaA NAOTHOCTb ra3oB. PacueTsl
No ypaBHEHUAM peaKkumit. BblumcneHme maccol, 06beMa MM KONNYECTBa BELLECTBA MO
N3BECTHOM macce, 06BbEMY UM KONMYECTBY BeELLECTBA OA4HOrO U3 peareHToB UAK NPOAYKTOB.
PacueTbl 06BbEMHbIX OTHOLIEHMI FA30B B peakumaAx. PacyeTbl No ypaBHEHUAM peakuuii B cay4ae,
Korga o4HO 13 BeLLLeCTB HaXoAUTCA B HegocTaTKe. BbluMcieHe maccbl 04HOMo U3 MPOAYKTOB
peaKkunmn No macce MCXOAHOMO BELLECTBA, COAEP KALLEro onpeaeneHHyo 40N NpuMmece.
Bbixoa xumunueckol peakumun. OnpeaeneHune Bbixoaa.

AemoHcmpayuoHHbie onbimebl. [OKa3 HEKOTOPbIX COeANHEHWUI KOIMYECTBOM BelecTBa 1
MO/b. JeMOHCTpaLma MONAPHOro obbema naeanbHoOro rasa.

Tema 6. Xumnueckan peakuums.

Teopwua aNeKTPOANTUYECKON ANCCOLMaLUN. DNEKTPOAUTBI U HEINEKTPOAUTDI. Auccounauma
KMCNOT, conein n ocHoBaHWU. CunbHble U cnabble anekTpoanTbl. CteneHb guccoumaumm. NoH
r'MAPOKCOHMA. [IOHOPHO - aKLLeNTOPHbIN MeXxaHn3mM 06pa3oBaHMA KOBAaNEHTHOM CBA3U. Peakumn
MOHHOro obmeHa n ycnosusa Ux npoTekaHmna. OKUCANTENbHO-BOCCTAHOBUTE/IbHbIE PEAKLUN.
CreneHb okucneHua. MNMpoLeccbl OKNCAEHMNA-BOCCTAHOBAEHUA. COCTaBNAEHME SNEKTPOHHOIo
6anaHca. TUNUYHbIE OKUCIUTENN N BOCCTAHOBUTENN. MPUHLMN AENCTBUS XMMUYECKUX
MCTOYHUKOB TOKA. INeKTPOomn3. Tennoson spPeKkT XuMn4eckoi peakumun. NMoHATUE O CKOPOCTH
XMMUYECKOM peakunmn. KatanmsaTtopbl. Knaccnpmkauma XMMmMYeCcKmx peakumnii no pasamyHbim
NPU3HaKam: U3MEHEHUIO CTENEHM OKUCAEHUA XUMUYECKUX 3/IEMEHTOB, MOT/IOLLEHMIO NN
BblAENIEHUIO IHEPTUN, HANINYUMIO NN OTCYTCTBUIO KaTaaun3saTopa.

AdemoHcmpayuoHHbIe onbimesl. I1eKTPONPOBOAHOCTb BOAbI M BOAHbLIX PACTBOPOB PA3/INYHbIX



coeAnHeHNN. Pa3noxeHne guxpomata amMOHUA. DK30TEPMMUYECKME U SHAO0TEPMUYECKME
peakumun. BansHue pasnnyHbix GakTopoB (TemnepaTypa, KOHUEHTPaLMA, CTeNeHb U3MEIbYEHNS
TBEPAOro BeLLecTBa) Ha CKOPOCTb B3aMMOAENCTBUA LIMHKA C CONSAHOM KMCOTON.
JlabopamopHsie onbimel. 20. NpoBeaeHne peakuuii obMeHa B pacTBOpPax 3/1eKTpoanTos. 21.
OnpepeneHne KNCNOTHOCTU Cpefibl PaCTBOPOB Pa3/IMYHbIX BelecTs. 22. KaTaautuyeckoe
pa3noxeHune nepokcnaa BoLoposa.

NMpakmuyeckue pabomel. 6. IKCNePUMEHTa/IbHOE peLLeHne 3a4a4 No Teme
«INEKTPOAUTUYECKAA JMCCoLMaALMAN

Tema 7. Xumuna HemeTannos

dnemeHTbl-HemeTannbl. OcObeHHOCTU 3NEKTPOHHOTO CTpoeHuA, obwme cBolcTBa. ManoreHbl—
anemeHTbl rnasHon nogrpynnol VI rpynnel. O6uwan xapakTepucTmka noarpynnol. Bo3amoxkHble
creneHun okmcneHma. OcobeHHOCTN GpTopa. X10p, ero pacnpPoCTpaHEHHOCTb B NpUpoae,
nosay4yeHue, pusnMyeckne n XMmmyeckne CBOMCTBA, NpMMeHeHne. Xnoposogopoa. ConaHasa
KMcnoTa u ee conn. KauectseHHan peakumnsa Ha xnopug-noH. OnpeaeneHme noga KPaxmasaom.
MopAaAOK BbITECHEHMA O4HOrO raioreHa ApYyrMm 13 pacTBOpOB rasIoreHNA0B.

Cepa, ee HaxoXAeHMeE B NpUpoae, annoTponuma, pUsnyeckne n XMMmdyeckme CBOMCTBA.
CepoBogopoga. Cynbounapl. CepHucTbin ras. Okeuna cepbl (VI) (cepHbI aHriMApuAa) n cepHas
KncnoTta. OKMcAUTENbHbIE CBOMCTBA KOHLEHTPMPOBAHHOM CEPHOM KMCNOTbI. MonydeHne u
NpPUMeHeHne CepHOM KNCNOTbl (6e3 TexHoNornyeckol cxembl). KayecTtBeHHan peaKkums Ha
cynbdaT-noH.

A30T, ero HaxoXxaeHune B NPUPOAE, Ba€HTHble BO3MOXHOCTM aTOMa a30Ta. A30T KaK NpocToe
BewectBo. PM3nMyeckne nu xMmumyeckne CBOMCTBA, NonyvyeHne, npumeHeHue. NMpobnema
cBA3bIBaHWA aTMoCcepHoro a3oTa. MNpeacTaBneHne o MUHEpPanbHbIX yA0OpeHUax. AMMUaK.
CTpoeHne monekynbl, pUsnyeckme n XMMnYeckme CBOMCTBA, NoayvyeHue (6e3 TexHONormyeckom
cxembl) M npumeHeHune. Conn ammoHuA. KayecTBeHHan peaKkumsa Ha MIOH aMMOHKA. OKcuabl
a3oTa. A30THadA KucnoTa. MonyvyeHne, puUsmyeckme n XMMUYeCKME CBOMCTBA, peaKkuma ¢
meTannamu. NpmmeHeHne a3oTHOM KMUCnoTbl. HUTpaThl. KpyrosopoT asoTa.

docdop. Benbit pocdop. MNonyyeHme n npumeHeHue KpacHoro pocdopa. Okeng pocdopa (V)
(docdopHbInt aHrMapua) n docpopHada KUCNOTa.

Anmas u rpaduT — annoTponHble moanduKaumm yrnepoaa. Aacopbuma. YrapHoliii ras, ero
CBOMCTBA U PU3MONOTrMYECKOe AeNCTBUE HA OPraHM3M. YIIeKUCAbIN a3, Yro/ibHaa KMCAoTa U ee
conun. KpyrosopoTt yrnepoga. MapHukoBbi 3pPeKT 1 ero nocneacrsms.

KpemHuit. OKeng Kpemuus (1V), KpemHueBasa KMcnoTa n cununkatbl. Ctekno. Kepamuka. LlemeHT
n 6eToH. CTekno — npumep amopdHoro matepmana.

Xvmunyeckoe 3arpsas3HeHMe OKpyrKatowen cpeabl OKCMAAMM Cepbl U a3oTa.
AemoHcmpayuoHHbie onbimel. [ony4yeHne xnopa U ny4eHme CBOMCTB XIOPHOWN BOAbI.
KauecTBeHHasa peaKkuusa Ha X10pUA-MOHbI. Peakuuna coegmMHeHUsA cepbl U XKenesa. [lencreme
KOHLLEHTPMPOBAHHOM CEPHOM KMCNOTbl HA Meab M caxapo3y. ObyrnnsaHme Ny4mMHKK
KOHLLEHTPMPOBAHHOM CepHOMN KMCNOTON. FopeHune cepoBogopoaa. OcarkaeHune cynbdpuaos
meTannos.. MNonyyeHme cepHUCTOro rasa. KauectBeHHas peakumnsa Ha CEPHUCTLIN ras.
PacTBopeHMe ammunaka B Boge. AMMUAYHbIN POHTaH. MNMonydyeHne ammmaka ns xnopmaa ammo-
HMA W ero B3auMoAenCcTBME C XJ1I0pOBOA0POAOM. Bsanmoaeincresme meamn ¢ pasbasBiieHHOM U
KOHLEHTPUPOBaAHHOM a30THOM KMcaoTon. Bsanumogeincteune pocdopHoro aHrmapmaa c BOAOMN.
MornoweHne aKTMBMPOBAHHbLIM Yr/IEM ra30B M BELLECTB, PACTBOPEHHDIX B BOAE. 3HAKOMCTBO C
KPUCTAaNAMYECKMMUM peLlleTkamm rpadpuTa U anmasa.

JlabopamopHsie onbimeol. 23. U3yyeHune CBOCTB CONAHOM KMCNOTbI. 24. 3HAKOMCTBO C
ob6pasuamm cepbl M cynbdnaoB meTannos. 25. KauecTBeHHan peaKkLms Ha CePHYHO KUCNOTY U ee
conun. 26. PacnosHaBaHue cynbdutos. 27. PasnoxeHne xnopnaa ammonusa. 28. CBoicTBa
opTopochOpHOM KMCNOTbI 1 ee conel. 29. 3HaKOMCTBO € 06pa3LLaMN MUHEPAbHbIX



yaobperuin. 30. O3HaKOMIEHME CO CBOMCTBaMM KapbOHATOB U rMAPOKapbOHATOB.
KauectBeHHas peakuua Ha KapboHaT-noH. 31. CBOMCTBA KPEMHNEBOM KMCNOTbl M PAacTBOPOB
cununkaTtos. 32. O3HaKomneHue ¢ obpasLammn NPUPOLHbIX CUNMKATOB, CTPOUTE/NbHbIX
MaTepUanoB, MeNOM, U3BECTHAKOM, MPAaMOPOM, KBapLEM, IMIMHOM, NONEBbLIM LUNATOM.
NMpakmuyeckue pabomel. 7. IKcnepuMeHTasibHOE pelleHne 3a4a4d no Teme «HemeTannbi». 8.
MonyyeHne ammmaKa u onbiTbl € HAM. 9. MonyyeHne okcnga yrnepoaa (V) v nsyyeHue ero
cBouncTB. PacnosHaBaHMe KapboHaToB.

Tema 8. Xumua metannos

MNonoxkeHne meTannos B [lepnoanyeckoi cucteme xmmmudeckux anemeHTtos . N. MeHaeneesa.
CtpoeHune aTomoB meTannos. [NoHATUE 0 meTannmnyeckom ceasun. Obwme cBOMCTBA METaNOB.
Cnocobbl nonyyeHna metannos. NoHATME O MeTannyprun. PAg HanpaXeHWn MeTannos.
BbITecHeHne ogHOro meTtanna ApyrMm m3 pactsopa conu. 3HayeHMe MeTannoB B HAPOAHOM
X03ANCTBeE.

LlenoyHble metannbl. Obwan xapakTepmucTMKa nogrpynnol. Hatpuii, ero pusnyeckme cBOMCTBA,
B3aMMOAENCTBME C HEMETAN/TAMU N BOLAOWN. XNOpKA, HaTpUA — noBapeHHas conb. KapboHat u
rmapoKapboHaT HaTPUA, X NPUMEHEHME N cBOMCTBA. OKpaluMBaHME NIAMEHU CONAMM HATPUA.

Kanbumit — npeacraBuTeib CEMENCTBA LWEeN0YHO3eEMEbHbIX MeTannoB. Prsmyeckme CBOIMCTBA,
B3aMMOAENCTBUE C HEMETaNNaMU K Bogon. CoegmnHeHnA Kanbuma. Mpamop. F'vnc. N3secTb.
CtpouTtenbHble matepuansl. OKpalmMBaHne NAaMeHn CONAMM KanbLUA.

AntoMuHMN. dr3nyeckmne n XMMm4eckme CBOMCTBA, NpumeHeHne. AMGOTEPHOCTb OKCKMAA U
r’MAPOKCUAa antoMMHUA. [lypantoMmMH Kak OCHOBA COBPEMEHHOM aBMaLUM.

*Keneszo. Pu3myeckne n xmmmyeckme cBoMCTBa (B3aMMoaencTBME C KUCIOPOAOM, KUCN0TaMMU,
xnopom). CoeanHenus xenesa (ll) n xxenesa (lll). KauectBeHHas peakuua Ha 1oH xenesa (llI).
YyryH n cTanb — BaKHeMLIKMeE CNNaBbl Kenesa. 3aKasieHHasa M oTnyLweHHas ctanb. Kopposusa
Kenesa.

JAemoHcmpayuoHHbie onbimel. B3anmoaencrame HaTpua 1 Kanbums ¢ BoAON. fopeHne HaTpus
B xnope. OKpalunBaHWe NAamMeHn CONAMM HaTpUA 1 Kanbums. B3anmogeictene antoMmHUA C
BOAOM, paCTBOPaMM KUCNOT U Leno4vei. BocctaHoBneHUe okcuaa Kenesa (lll) antomuHmem.
«CaTypHOBO AepeBo» (B3aMMOAeNCTBME LIMHKA C PaCTBOPOM HMUTpATa CBUHLA). MonyyeHne
YKene3Horo Kynopoca pacTBOpeHUeM xenesa B CepHOMn kucnote. OKUCAEHWNE TMAPOKCMAA
xenesa (ll) Ha Bo3ayxe. Kopposusa Kenesa.

JlabopamopHsbie onbimsl. 33. 3HAKOMCTBO ¢ 06pasLamm MeTannos 1 cnaasos (paboTa ¢
Konnekumamu). 34. PacTBopeHUe MarHus, Xenesa v UMHKa B CONAHOM KucnoTe. 35. BbiTecHeHMe
O4HOro MeTanna Apyrmm us pacrasopa coau. 36. OcakgeHue n pacTBopeHue rmapoKkcmaa
anomuuusa. 37. OnpegeneHue coeanHeHui xenesa (lll) B pactBope npy nomoLm pogaHnaa
Kanums.

Tema 9. 0606ueHMe cBeaeHUit 06 3NeMmeHTax U HeOPraHUYeCcKUX BeLecTBax
3aKOHOMEPHOCTN U3MEHEHMA CBONCTB 31EMEHTOB M MPOCTbIX BELLECTB B INMaBHbIX NOAFPynnax u
B MasiblX Nepnoaax. 3aKOHOMEPHOCTU N3MEHEHUA CBOMCTB C/IOXKHbIX COeAUHEHUN 3/IEMEHTOB
— BbICLUMX OKCMA0B U TMAPOKCMA0B, NETYUMX BOLOPOLHbBIX COEAMHEHUA.
AemoHcmpayuoHHbie onbimbl. O6pa3sybl NPOCTbIX BELWECTB-MEeTaN10B U HeMeTannos 2-ro u 3-
ro nepnoaos.

JlabopamopHsie pabomel. 38. VicnbiTaHWe MHAMKATOPOM BOAHbIX PaCTBOPOB BOAOPOAHbIX
coeAMHEHMN a30Ta, KUCNopoaa, cepbl U X10pa.



TemaTnyecKkoe nnaHMpoBaHue

8 Knacc
Ne n/n Tema Konnyectso yacos
1 BeeaeHune 1
2 lNepBOHaYanbHble XMMUYECKME NOHATUA 15
3 Kncnopoa. Bogopoa. Boga. Pactsopbl 22
4 OCHOBHble KNnaccbl HEOPraHNUYECKUX COeANHEHUI 11
5 MNepunoamnyeckunii 3akoH A. N. MeHaeneesa. 19
CtpoeHune aToma. Xmmu4yeckas ceasb. CtpoeHune
BELLECTB B TBEPAOM, }KUAKOM M razoobpasHom
COCTOAHUAX
Utoro 68
9 Knacc
Ne n/n Tema Konnyectso yacos
1 CrexnomeTpusa. KonnyecteeHHble OTHOLWEHUA B 12
XUMUMN
2 Xummnyeckasa peakuyma 14
3 Xumuna HemeTannos 11
4 Xumna meTtannos 11
5 0O6o6bueHne cBeageHN 06 anemeHTax 1 10
HEeOpraHMYeCcKuX BeLecTBax
Utoro 68




