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NOACHUTENIbHAA 3ANMUCKA

NMepeyeHb HOPMATUBHbIX JOKYMEHTOB, MCNOJIb3YEeMbIX ANA COCTaBNeHUs paboyen
nporpamMmmbl:

Pabo4yas nporpamma no xumumn ans 8-11 knaccos pa3spaboTaHa B COOTBETCTBUN C TpeboBaHNSMN
depnepanbHOro rocygapcTBeHHOro obpa3oBaTernibHOro CTaHgapTa OCHOBHOro obLiero obpasoBaHus
(cbopHuk - M.: Opodha, 2010 r.), 6a30BbIN YPOBEHDL, MOSIHOCTLIO OTPaXKAaOLLEN coaep)aHne
MpumepHoO NporpaMmbl, C AOMONHEHUSIMU, HE NPEBbILLAKLLMMUN TPEOOBAHMS K YPOBHIO NOAFOTOBKM
obyuatowmxca n obecneveHa YMK gns 8-11-ro knaccos nuHum O. C. MNabpuensiHa.

PabGo4yas nporpamma no xumumn ans 8-11 knacca paspaboTaHa B COOTBETCTBUU C:

o . ®epnepanbHbIM 3aKOHOM OT 29 aekabpa 2012 r. Ne 273- ©3 «O6 obpasoBaHuu B
Poccuinckon ®egepauunny;

. (De,El,epaJ'IbelMVI rocyaapCrtBeHHbIMU o6pa303aTeanb|M|/| CTaHAapTaMu;

e OCHOBHOW 06pa3oBaTenbHON NporpaMmmMon cpeaHero (NonHoro) obuwero obpasosaHus MOY
«HasapoBckas wwkona;

e  Y4yebBHbIM NnaHom Ha 2015-2016 y4ebHbii rog MOY «HasapoBckasi Wwkonay;

e [lpukazom MuHucTepcTBa obpasoBaHus n Hayku Poccuiickon Peaepauunm ot 31.03.2014 Ne
253 «O6 yTBEpXaeHUN dheaepanbHOro nepeyHs y4ebHUKOB, pEKOMEHOYEMbIX K
MCNONb30BaHUIO NPU peannsaLmm UMEeKLLMX rOCyaAapCTBEHHYIO akkpeamTauuo
obpasoBaTernbHbIX NporpaMM HavansHoro obLyero, 0CHOBHOro obLuero, cpegHero obLiero
o6pa3soBaHusy,

Ha OCHOBE:

npoepammbl abpuensiHa O.C. ¢ y4eTOM NPMMEPHOM NPOrpaMmMbl OCHOBHOIO 00LLero oopasoBaHus
no Kypcy «Xumua» B 8- 11 knaccax.

Becb TeopeTuyeckuii matepuan Kkypca XMmMum Ansi OCHOBHOW LUKObl paccMaTpuBaeTcsi Ha NepBoOM
rogy oby4eHus, YTo NO3BONSET yyalmmes 6onee 0Co3HaHHO U rMyBoKo M3y4nTb DaKTUHECKUI
martepuarn — XMMUIo 31eMEHTOB M UX coeanHeHUiA. Hapsay ¢ 3TMM Takoe NocTpoeHre nporpamMmmbl
[aeT BO3MOXHOCTb Pa3BMBaTh MOJyYeHHbIE NEPBOHAYaNbHO TEOPETUYECKME CBEAEHUS Ha GoraTom
hakTyeckom MaTepuane XMM1Mn 3fIEMEHTOB.

MporpaMma NocTpoeHa ¢ y4eToM peanusaummn MexnpeaMeTHbIX CBSI3el ¢ KypcoM mankn 7 knacca,
rae u3y4aeTcsl OCHOBHbIE CBEAEHMS O CTPOEHUM MOMEKyn U aToOMOoB, U Guonorum 6-9 knaccos, rae
[laeTcs 3HaKOMCTBO C XMMUYECKOWN opraHusalment KNneTkn 1 npoLieccam obmeHa BeLLIecTB.
NPUMEHEHWNE MOSyYeHHbIX 3HaHWUI 1 YMeHWI Ans: 6e3onacHon paboTbl C BeLecTBaMm B
na6opatopuu, GbITY 1 Ha NPOU3BOACTBE; PELLEHUs NMPAKTUYECKMX 3aay B NOBCEAHEBHOW XU3HU;
npenynpexaneHus ABNeHnin, HaHOCALLIMX Bpe[ 30POBbi0 YENoBEKa 1 OKpYXXaloLle cpeae;
npoBefieHNs nccrneaoBaTenbCkux paboT; cos3HaTenbHOro Bbibopa npodeccun, CBA3aHHON C XUMUEN.
MmaBHOW Lienblo 06pa3oBaHus ABNSETCA pa3BuUTMe pebeHka Kak KOMMNETEHTHON NUYHOCTMY MyTeM
BKITIOYEHWSA €ro B pasnnyHble BUbl LIEHHOCTHOW YeroBeyeckor AeaTenbHOCTU: yyeba, No3HaHus,
KOMMYHMKaLUsI, NPodeccrMoHanbHO-TPyA0BOW BbIGOP, IMMHOCTHOE CaMopasBUTUE, LLIEHHOCTHbIE
OpVEeHTaLMK, NOUCK CMbICIOB XU3HeaesTenbHocTU. C 3TUX No3uumMin 06yYeHre paccmaTpmBaeTcs
KaK NpoLiecc OBrafieHNs He TONbKO OnpeaeneHHON CYMMOMN 3HaHWUIA U CUCTEMOMN COOTBETCTBYHOLLIMX
YMEHMI 1 HaBbIKOB, HO U Kak NPOLECC OBNafeHUsi KOMNEeTEHLMSIMU.

Pabo4as nporpamma no XMMmnmn: KOHKPETU3UPYET NOMNOXeHUs PyHAaMeHTanbHOro agpa
cofepXaHus oby4eHNs XUMUK C Y4E€TOM MEXNPEAMETHbIX CBS3eW y4eOHbIX NpeaAMeTOB
€CTeCTBEHHO-Hay4yHOro Uukra; onpegensdeT nocnefoBaTenbHOCTb M3yYeHNs eanHUL, CoaepKaHus
obyyeHuna xummnn n bopmmnpoBaHms (pasBuTnsa) odwmx y4ebHbIX 1 cneundmnyecknx npeamMeTHbIX
YMEHWU; 0AaéT OPUEHTUPOBOYHOE pacnpeneneHue y4ebHoro BpeMeHu no pasgenam u Temam Kypca
B MOJANbHOCTN «HE MEHEEY.

CopepaHue nporpaMmbl HanpaeeHO Ha OCBOEHME 3HAHWUI U Ha OBMageHVe YMEHUSIMN Ha
6a3oBoM ypoBHe, 4TO cooTBeTCcTBYEeT ObpasoBaTenbHOM nporpamme Lwkornbl. OHa BKMo4YaeT Bce
TEeMbI, NPeayCMOTPEHHbIe dhedeparbHbIM roCyAapCTBEHHBIM 0Opa3oBaTebHbBIM CTaHAAPTOM
OCHOBHOro 06LLero o6pasoBaHMs MO XMMUX U aBTOPCKOW NporpaMmmon y4ebHoro Kypca.



Mporpamma Kypca «XvMun» NOCTPOEHA Ha OCHOBE CnMparibHOM MoAenn, NpegycMaTpyBatoLLEen
NoCTENEHHOE pa3BUTUE U yriybneHne TeopeTmyeckmx NpeacTaBneHnn npu IMHERHOM
O3HaKOMJIIEHMM C AMMUPUYECKNM MaTEPUATIOM.

3OT0 onpenenuno uenu oby4yeHUs XMUMUMN:

LUenn N3yv4yeHnsa Xxmmuu:

OCBOEHMWE CUCTEMbI 3HAHWI O byHAAMEHTarbHbIX 3aKOHaX, TEOPUSIX, haKTax XMMUN,
HeoOX0AMMBbIX NSt MOHUMAaHWS Hay4YHOW KapTUHbI MUPA;

oBnageHune ymeHnAMn npuMeHAaTb nojly4eHHble 3HaHuA ans 00BbsACHEeHUS pa3HOO6pa3HbIX
XUMWYECKUX SIBFIEHUIN U CBOMCTB BELLECTB, OLIEHKN ponn xmMmmnn B pa3BUTUN COBPEMEHHbBLIX
TEXHOMOMNIN U nony4eHnmn HOBbIX MaTtepunanos;

pa3BMTUE MO3HABATENbHbIX MHTEPECOB M UHTENSEKTyanbHbIX CNOCOBHOCTEN B Npouecce
CaMOCTOSATENBHOIO NPUOBPETEHNSA 3HAHWIA B COOTBETCTBMM C BO3HUKAIOLLMMM XKUSHEHHBIMMN
noTpebHoCcTAMM;

BOCMUTaHUE yOEeXAEHHOCTY B MO3UTUBHOWM PO XMMUM B KM3HU COBPEMEHHOIO 06LLeCTBa,
HeoB6X0AMMOCT XUMUYECKN TPaMOTHOMO OTHOLLEHMWSI K CBOEMY 3[,0POBbLIO U OKpYKatoLLen
cpegne;

- OCBOEHME BaXXHENLUNX 3HAHUN 06 OCHOBHbLIX MOHATUSAX U 3aKOHAX XMMUN, XMMUYECKOWN
CUMBOJIUKE,

- OBnageHvne yMeHuaMUn Habngatb XMMUYEeCcKue siBNeHns, NpoBoaUTL XMMUYECKUI
9KCMEPUMEHT, NPON3BOAUTL PACHETLI HA OCHOBE XMMUYECKUX (DOPMYI BELLECTB U
YPaBHEHU XMMUNYECKNX peaKLnii;

- BOCNUTAHME OTHOLUEHWS K XUMUM KaK K OOHOMY U3 pyHAaMeHTarbHbIX KOMMNOHEHTOB
€CTEeCTBO3HaHWUS 1 3NEMEHTY 0bLLeYenoBeYECKOl KynbTypbl;

- NPUMEHEHME NONYYEHHbIX 3HAHUIA U YMEHWUI ANA 6e30MacHOro UCMosb30BaHNsA BELLECTB U
mMaTepuarnos B ObITy, CENMbCKOM X03A1CTBE M Ha NPOU3BOACTBE, PELLEHUS MPAKTUYECKMX
3a[1a4y B NOBCEAHEBHOM XW3HU, NpeaynpexaeHns ABMEeHUN, HAHOCALLMX BPe 300P0BbH0
YerioBeKa 1 OKpyXXatoLlen cpeae.

3apaum obyyeHusn:

- (bopmMmnpoBaHme 3HaHUM OCHOB HayKW, BaXKHENLUNX aKTOB, MOHATUI, 3aKOHOB 1 TEOPUN,
A3blka HayKW, JOCTYNHbIX 0000LLEHMI MUPOBO33PEHYECKOTrO XapaKkTepa;

- pasBuTE YMEHWUI HabnogaTb 1 0OBSACHATL XMMUYECKME siIBNEHWs, cobnoaaTtb npasuna
TexHWKN 6esonacHocTy Npu paboTe ¢ BelwecTBaMu B XMMUYeckoin nabopaTtopum 1 B
NOBCEAHEBHON XN3HW;

- pa3BUTUE UHTEPECA K XMW KaK BO3MOXHOW obnacTtun 6yayLien npaktuiecKkomn
AeATenbHOCTY;

- Pa3BUTNE UHTEJITIEKTYallbHbIX cnocobHocTen n N'YMaHUCTUYECKUX KaveCTB JINYHOCTU,

- hopMUPOBaHME IKOMOTMYECKOTO MbILLEHUS, YOEXOEHHOCTM B HEO6XOANMOCTN OXPaHbI
OKpyXXatoLLen cpeapl.

O6wan xapakrepMcTuKa y4ebHoro npegmera

Becb TeopeTuyeckuii MmaTepuan Kypca XMMumn A4S OCHOBHOW LLKOSbI pacCMaTpUBaEeTCst Ha NePBOM
rogy obGydeHus, YTO NO3BONSIET yYalLMMcst bornee 0CO3HAHHO U rMyBOKO U3YyYnNTb aKTUYECKNI
maTtepuan — XMMUIO 3NIEMEHTOB 1 UX coeauHeHWn. Hapsigy ¢ 3TUM Takoe NOCTPOeHUe NporpaMmbl
AaeT BO3MOXHOCTb pa3BMBaThb NOSyYeHHbIE NepPBOHAYanbHO TEOpeTUYeCKMEe CBeaeHMs Ha GoraTtom
hakTU4eckoM maTepuane XMmun afieMeHToB. B pesynbTaTe BbIMIpbIBatoT 06e cocTaBnsioLme
Kypca: u Teopusi, 1 hakTbl.

O6Lwwan xapakTepucTuka y4e6HoOro npotuecca:



Mpu NpenogaBaHnM Kypca XMMUN St UICMONb3YH0 CReayoLne TeXHONOorM 00y4YeHNs: TEXHOMOMM
COTPYAHMYECTBA, pa3HOYPOBHEBOIO 00yYeHMs], AEATENbHOCTHOrO NoAxo4a, MeTos NpoekTa, MeTop,
uccrenosaTtenbckol pabotsl, VKT, 3nopoBbecbeperatoliye TeXHOMNOMMI; UrpOBble TEXHOMOTUN.

Mpu ucnonssoBaHun VKT yunTbIBaOTCA 340poBbECOEpPEratoLne acnekThbl ypoka.

LUndpoBkle obpasoBaTenbHble pecypcbl: npe3eHTaunn PowerPoint k ypokam, npe3eHTaumm K
nMHTepakTnBHoln gocke PROMETHEAN.

O6opynoBaHue:
- KOMMbIOTEPBI;
- MyNbTUMEOUMHBINA NPOEKTOP;

- MHTEepPaKTUBHaAA OOCKa.

WNcnonb3yemoe nporpaMmMHoe obecneveHue:
- Word

- PowerPoint

- PROMETHEAN.

Mporpamma NOCTpOeHa C y4eToM peanusaLmmn MexnpeaMeTHbIX CBA3el ¢ KypcoM nsmnkM 7 Knacca,
rae U3y4yarTcsi OCHOBHbIE CBEAEHMS O CTPOEHWUM MOMEKY U aTOMOB, 1 Guonorum 6—9 knaccos, rae
[1aeTCsA 3HAKOMCTBO C XMMUYECKO OpraHM3aLumnen KneTku 1 npoueccaMmm o6mMeHa BELLECTB.

O6ocHOoBaHMe BblIGOpa cUCTEMbI OO6Y4YeHUs U pa3NIUYHbIX y4eOHO-MeToANYEeCKUX KOMMIIeKCOB
Onsa peanusauum pa6oyer nporpamMmmbil.

B cootBeTcTBUM ¢ 3akoHOM PO «O6 ob6pasoBaHMM» OCHOBHOW 3afayen SABNSETCS:

OCYLLECTBIIEHUNE LieNneHanpaBneHHoro npouecca BocnuTaHust n obyyeHus rpaxaaH PO B MHTepecax
yyalumxcs n ux pogurtenei, obwectsa, rocygapctaa, CONpoBOXAaOLWErocs AOCTMKEHNEM
oby4aroLmMMmMCs YyCTaHOBMNEHHbIX TpeboBaHui heagepanbHOro KOMMNOHEHTa rocy4apCTBEHHOMO
obpasoBaTenbHoOro ctaHgapta. ObecneveHve eguHcTBa 06pa3oBaTeNbHOrO NPOCTPaHCTBA,
NPeeMCTBEHHOCTb OCHOBHbIX 06pa3oBaTenbHbIX NPOrpamMm HavarbHOro obLlero, OCHOBHOrO
obuero, cpegHero (NonHoro) o6pasoBaHus.

B uensx peanusauuun gaHHon 3agaym OY BbibpaHa Ans cocTaBreHns pabdbo4der nporpaMmbi
nporpamma kypca xumumn ans 8-11 knaccos o6LieobpasoBaTenbHbix yupexaeHun / O.C.MabpuensH
— M.: Opodpa, 2014. JlaHHasa nporpamma nmeet rpud «CooTeeTcTBYeT (hefepanbHOMY KOMMIOHEHTY
rocyfapcTBeHHOro ctaHgapTay, CoOCTaBreHa Ha OCHOBaHUM NpUMepHbIX nporpaMmm. [ng
peanusauum cogepxaHusi NporpamMMbl UMeeTcs y4ebHO—METOAMYECKMI KOMMNEKC AN YYaLLMXCs U
yuuntens.

Mecto y4ye6Horo npegmerta «XUMUA» B chenepansHom 6a3aMcHOM y4eOHOM nnaHe

B dbenepansHoM komnoHeHTe OBYTT onpeaeneHo KonnyecTso y4ebHbIX YacoB Ha NpenogaBaHue
y4eOHbIX NpeaMeToB doefeparibHOro KOMNOHEHTA rocy4apCTBEHHOrO cTaHaapTa obLuero
o6pa3soBaHus. [Npy 3TOM yCTaHOBMEHO rO4OBOE pacnpenerieHme 4acoB, YTo AaeT BO3MOXHOCTb
obpa3soBaTenbHbIM yUpEXOeHUsIM NepepacnpenenaTb Harpy3ky B TedeHre y4ebHoro roaa,
MCnomnb3oBaTh MOAYIbHbIM MOAX04, CTPOUTL paboymni y4ebHbIn NnaH Ha NpuHLMnax
andpepeHumaum n BapuaTMBHOCTH.

HesaBuncnmo oT npoduns o0yyveHnst 4nst ydawmxcsi, NPosiBNALWMX NOBbILLEHHbLIN UHTEPEC K XUMUN
N ee NMpaKTUYEeCKMM NPUMNOXKEHUSAM, LLKOMNA MOXET YBENMYMTb YNCIIO YacoB Ha ee N3y4YeHne nytem
npeaoCcTaBneHnst BO3MOXHOCTM BbIOOpa 3NEKTMBHBLIX KypCOB MO XMMuuK. B cooTBeTCTBUM C 3TMM B
OCHOBHOW LWKofe oTBoauTCs gononHutensHo 170 yacos (8 knacc - 102 v., 9 knacc — 68 u.).

MecTo npeameTta B yue6Hom nnaHe MOY «Ha3sapoBckas wkona»

Pabouasa yuebHas nporpaMmma no xmmuun B 8-om knacce paccumTtaHa Ha 102 yyebHbix Yaca (3 4aca B
Hegeno). [ina peannsauuy gaHHoM nporpammbl 1 4ac B y4eOHOM NnaHe B3siT U3 KOMMOHEHTa



obpasoBaTenbHOro yupexaeHus. NpegycmoTpeH pesepB cBoboaHoro yuebHoro BpemeHun B obbeme
3 y4ebHbIX YacoB A5ia peanu3aunm aBTOPCKMX NOAX0O0B, MCMOMb30BaHMSA pa3HoobpasHbIX hopm
opraHusaumm y4ebHoro npouecca, BHeOPEHUSA COBPEMEHHbBIX METOL0B 00yYeHNS 1 Negarormyeckmnx
TEXHOMNOrUN.

B cooTtBeTCTBUM C y4EBHLIM NAaHOM Ha U3y4YeHne XxMmMuK B 9 knacce OTBOAMTCS 2 Yyaca B Hegernto,
70 yacoB B rog, Npy HOPMaTMBHOWM NPOAOCIKNTENBHOCTM Y4ebHoro roaa 35 y4ebHbix Hegenb. B
COOTBETCTBUM CO COXMBLLENCS NPAKTUKOW OpraHn3aumnm ocCHOBHOro obulero obpasoBaHus B
obpasoBaTenbHbIX y4YpexaeHusax obero odbpasoBaHus pearnbHas NPOLAOIMKUTENBHOCTb y4eOHOro
roga MeHblle HopMaTUBHOW M cocTaBnsieT 34 yuyebHble Hegenu. Takum obpasom, BpeMs,
Bblaensemoe pabounmm y4ebHbIMY NnaHammn Ha nsydeHue xuMmum B 9 Krnacce Ha npakTvke paBHO 68
yacam.

Pabouasa yuebHas nporpamma no xumumn B 10-om knacce paccuntaHa Ha 68 yyebHbix Yaca (2 4yaca B
Hegento). MpegycmMoTpeH pe3epB cBOOOAHOIO y4ebHOro BpemeHn B obbeme 2 y4ebHbIX YacoB Ais
peanu3aumm aBTOPCKNX NOAXOA0B, UCMONb30BaHMSA pa3HoobpasHbix hopM opraHuMsaumm y4ebHoro
npouecca, BHeAPEHNS COBPEMEHHbLIX METOAOB 00YYEHUSI U Negarormyecknx TEXHOMOMMNA.

Pabouas yuyebHasi nporpamma no xumum B 11-oM Kracce paccuntaHa Ha 68 y4ebHbIx Yaca (2 yaca B
Hegenwo). [ina peanusauuy gaHHOW Nporpammbl 1 yac B y4eOHOM MnnaHe B3SIT U3 KOMMOHEHTA
obpasoBaTenbHOro yupexaeHus. lNpeaycmoTpeH peseps cBOOOAHOrO y4ebHOro BpemMeHn B o6beme
2 y4ebHbIX YacoB A5 peanv3aummn aBTOPCKUX NOAXOA0B, UCMONb30BaHUsS pa3HoobpasHbix hopmM
opraHusauumn y4ebHoro nporecca, BHeAPEHNsi COBPEMEHHbBIX METOAOB 00YYEHUS U Nefarormyeckmnx
TEXHOMOTUNA.

KpaTkoe cogepxxaHue pabouein nporpamMmmbl MO XMMUN.
8 knacc (102 yaca, 3 yaca B Hepenio)
BseaeHwue (9 v)
XMUst — Hayka O BeLLecTBax, UX CBOMCTBAX U NpeBpPaLLEHMSIX.

MOHSATE O XMMUYECKOM 3rIeMeHTE 1 popMax ero CyLLecTBOBaHMsA: CBOBOAHbIX aTOMax, NPOCTbIX U
CNOXHbIX BeLLecTBax.

MpeBpaweHna sewects. OTIMUYNE XMMNYECKUX pPeakumin oT punsndeckmx seneHnn” Ponb xumnn B
XN3HKM YernoBeka. Xemodunumsa n xemocobusi.

KpaTkve cBefeHvs U3 MCTOpUN BO3HUKHOBEHNS U pa3BuTus xumun. MNMepuog anxumun. MNoHatre o
dunocodckom kamHe. Xumusa B XVI B. Passutne xumnm Ha Pycu. Ponb oTe4eCTBEHHbIX YYEHbIX B
CTaHOBNEHMU XMMUYecKon Haykm — paboTbl M. B. JlomoHocoBa, A. M. bytneposa, . U.
Menpeneesa.

Xumudeckas cumMBonMKa. 3Hakm XMMUYECKUX SNIEMEHTOB M MPOMCXOXKAEHMNE MX Ha3BaHUN. XUMU-
yeckne dopmynbl. MHaekehbl n koadbduumeHTsbl. OTHOCUTENBHbIE aTOMHAA U MOMEKYNsipHas Macchbl.
PacueT maccoBoi 4onmn XMMmn4eckoro ariemeHTa no gopmMysne BeLLecTBa.

lMepuoguyeckasa cuctema xmmmnyecknx anemeHToB [. 1. MeHgeneeBa, ee CTpyKTypa: mansle
n 6onbLune nepuogpl, rpynnbl U NOArpynnbl (rnaBHas n noboyHas). Nepuognyeckas cuctema kak
cnpaBoYHoOe nocobune Ans noslydeHnst CBEAEHUN O XUMUYECKUX SeMeHTax.

PacuyeTHble 3apauun. 1. HaxoxgeHne oTHOCUTENbHOW MOSIEKYNSIPHON MaccChl BELLECTBa No ero
XUMmyeckon opmMyne. 2. BblumcneHve maccoBow 40N XMMUYECKOTO SfieMeHTa B BELLECTBE MO ero
dopmyne 3.*YcTaHoBneHne npocTenen opMynbl BELECTBa MO MacCoBbLIM AONSAM.

OemocTtpauus.* Konnekunm npegMeToB — PU3MYECKUX TEN U U3OENUIA U3 NPOCTLIX U CIIOXHBIX
BELLECTB (antoMnHNSA 1 CTekna).

Tema 1

ATOMBI XUMUYECKUX IneMeHTOoB (171 4)



ATOMBbI Kak hopma CyLLLECTBOBAHUSA XUMUYECKUX 3NieMeHTOB. OCHOBHbIE CBEAEHNSA O CTPOEHUM aTo-
MoB. [loka3aTenbCcTBa CNOXHOCTU CTpoeHus aTomoB. OnbIThl Pe3epdopaa. NnaHeTapHas mogens
CTPOEHMs aToMa.

CocTaB aTOMHbIX SiAep: NPOTOHbI U HEUTPOHbLI. OTHOCUTENbHasA aToOMHas Macca.
B3anmMocBA3b NOHATUI « MPOTOH », « HEMTPOH », « OTHOCUTENbHAasA aToOMHasi Maccay.

MN3ameHeHne uncna NPOTOHOB B AApe aToMa — O6pa3OBaHVIe HOBbIX XMMNYECKNX 3INTIEMEHTOB.

N3meHeHne uncna HelTpoHOB B sape aToma — obpasoBaHue n3otonos. CoBpeMeHHoe
onpeaeneHne NoHATUS «XMMUYECKUIA aneMeHT». N30Tonbl Kak pasHOBUAHOCT aTOMOB O[JHOIO
XMMWUYECKOTO 3rieMeHTa.

OnekTpoHbl. CTpoeHNe 3NeKTPOHHbBIX 060104YEK aTOMOB XMMNYECKMX arieMmeHToB Ne 1—20
nepuogundeckon cuctemol 1. 1. MeHgeneesa. [NoHsATME O 3aBEPLLUEHHOM M HE3ABEPLLUEHHOM
3NEKTPOHHOM CIoe (3HEepPreTMYeckoM YPOBHE).

Mepuroamnyeckas cucteMa xmMMmmieckmx anemeHTos [1. V. MenaeneeBa v CTpoeHne aToOMOB: (omsnye-
CKMIN CMbICI MOPSIAKOBOrO HOMEpa 3fieMeHTa, HoMepa rpynbl, HOMepa nepuoa.

MN3meHeHne uncna ANEKTPOHOB Ha BHELUHEM 3JIEKTPOHHOM YypOBHE aTOMa XMMNUYECKOIo arieMeHTa
— 06pasoBaHV|e NONTOXUTENbHbIX N OTpUuaTesibHbIX MOHOB. MoHBI, 06pa3OBaHHbIe aTtoMamMu
mMeTannoB U HeMeTassioB. anILII/IHbI M3MEHEHUS1 METANNIMYECKNX N HEMETAaNNMYeCcKnx CBOMNCTB B
nepuogax un rpynnax.

O6pa3soBaHne bMHapHbIX coeanHeHni. MNoHsaTe 06 MOHHOM cBA3KN. CxeMbl 06pa3oBaHMsS MOHHOWN
CBSI3M.

B3anmogeiicTBue aToMOB XMMUYECKUX SFIEMEHTOB-HEMETASNIOB MeXay cobor — obpasoBaHue
ABYX aTOMHbIX MOJIEKYIT NPOCTbIX BellecTB. KoBaneHTHas HenonsipHasi XMMmUyecKas CBA3b.
OnEKTPOHHbIE U CTPYKTYPHbIE OPMYIbI.

B3anmogeiicTBue aToMOB XMMUYECKUX SFIEMEHTOB-HEMETASNOB MeXay cobol — obpasoBaHue
OMHapHbIX COEANHEHUIA HEMETANIOB. ANeKkTpooTpuLaTenbHOCTb. [NOHATNE O KOBaNeHTHOM
NONsIPHON CBA3MN.

Baanmopgenctanme aToMoB XMMUYECKUX 3FIEMEHTOB-METAsNoB mexay cobon — o6pasoBaHme meTarn-
NTIN4ECKNX KpnUcTasnmos. lMoHATHE O MeTanNIMYeCcKomn CBA3MN.

HemoHcTpauun. Mogenm aToMOB XMMUYECKMX arieMeHTOB. Nepunoguyeckas cucrema
xummyeckmx anemeHToB [1. . MeHgeneesa.

Tema 2
MpocTble BewecTBa (10 4)

lMonoxeHne meTannoB U HEMETanNsOB B NEPUOANYECKON CUCTEME XUMUYECKMX anemeHToB [. U.
MeHpeneesa. BaxHenwumne npocTble BELLECTBA — METasIbl: XXenes3o, antoMUHUIA, KanbLWn, MarHum,
HaTpui, kanuii. Obwue mandeckne CBOMCTBa METarnoB.

BaxHelLme npocTble BewecTBa — HeMeTanbl, 06pa3oBaHHblE aTOMamMmK KUCNOpoAa, BOAOPOAa,
asorTa, cepbl, hocdopa, yrnepoga. CnocoGHOCTb aTOMOB XMMUYECKNX 3NTEMEHTOB K 0Opa3oBaHMio
HEeCKOIbKMNX MPOCTbIX BELECTB — annotponus. AnnoTpornHblie moandukaumm kncnopoga, gocdopa
1 onosa. MeTannuyeckne n HemeTanM4eckne CBONCTBa NPOCTbIX BellecTB. OTHOCUTENBHOCTb
aeneHnda NpocTbiX BeLWweCTB Ha MeTalllbl U HeMeTansbl.

MocTtoaHHas Aeoragpo. KonnyecTtso Bewectea. Monb. MonsipHas macca. MonsipHbIin 06bem
rasoobpasHbix BellecTB. KpaTHble eaMHULbI KONMYecTBa BeLeCcTBa — MUMMMMOSb U KUOMOSb,
MUITIIMMOSSIPHAsA U KUMOMOMNSipHasi Macchbl BELLECTBA, MUMNMNMMONSAPHbLIA U KUITOMOMSAPHbLIA 00 beMBbI
razoobpasHbix BELLECTB.

PacyeTbl ¢ NCNonb3oBaHWEM NOHATUIA «KONMYECTBO BELLECTBAY», KMOJsIPHAsi Maccay, «MONSAPHbIN
06bEeM raszoB», «NOCTOsiHHAst ABoragpoy.

PacuyeTHble 3apayn. 1. BolunucneHne MonsapHoOn Macchbl BeLECTB N0 XMMMYeCKUM dhopmynam. 2.
Pac4yeTbl C MCNOMNb30BaHNEM MOHATUIA «KONMYECTBO BELLECTBA», KMOMSAPHast Macca», «MOSSAPHbLIN
obbem rasos », « NocToaHHas ABoragpo ».



D,eMOHCTpaLI,VIVI. Konnekuuma metannos. Konnekunsa HemeTanmnos.

Mony4yeHne o3oHa. Nony4eHne n o3HakoMIeHMe co cBomcTBamMmm 6enoro u kpacHoro gpocdopa,
6enoro n ceporo onosa. HekoTopble MeTanmbl U HEMeTanMbl KONMYeCcTBOM BellecTea 1 Monb.
Mopgenb monsipHoro o6bema raszoobpasHbiX BELLECTB.

Tema 3
CoeanHeHUs1 XMMNYEeCKUX 3rieMeHToB (17 4)

CreneHb okucneHusi. OnpeaeneHne CTENeHN OKUCIEHUSI 3NIEMEHTOB MO XMMUYECKOW hopMyrie co-
eavHeHnsi. CoctaeneHne oopmyrt BUHAPHbLIX COeaUHEHWIA, 0OLLMIA COCO0 X Ha3biBaHUS.
BuHapHble coeanHeHns: okeuabl, xnopuapl, cynbdunabl n gp. CoctasneHune nx opmyin.
MpencraBuTeny oKCMOOB: BOAA, YINEKUCTIbIA Fa3 U HeralleHasi U3BecTb.

MpeactaBUTENM NETYYMX BOOOPOAHBIX COEAMHEHWIA: XIIOPOBOAOPOA U aMMUaK.

OcHoBaHus, UX CocTaB M Ha3BaHNs. PacTBopuMoCTb OCHOBaHuUi B Boae. Tabnuua
pacTBOPMMOCTM rMAPOKCUAOB U coneit B Boge. [NpeacraBuTenu werno4ven: rmapokcuabl HaTpus,
Kanus 1 kanbuus. MNMoHATNE 0 KayecTBeHHbIX peakuuax. MHankaTopsl. MMaMeHeHne okpacku
WHOMKaTOPOB B LLIENOYHOW cpeae.

KucnoTbl, Mx coctas 1 Ha3BaHus. Knaccudmkaums kmcnot. MNpeacraButeny KUCAOT: cepHas, cong-
Has 1 a3oTHas!. MIameHeHne oKpacku MHANKATOPOB B KUCIOTHOWM cpede.

Conu Kak npon3BoHble KUCMOT M OCHOBaHWI. VX cocTas 1 HasBaHus. PactBopnmocTb conen B
Boge. [NpeacraBmTenu conewn: xnopua Hatpus, kapboHaT n docdat kanbums.

AMOpHbIE 1 KpUCTannnyeckme BeLlecTsa.

Memmonekynﬂprle B3aumMmogencTens. Tunbl Kpuctannn4deckmnx peweTok: MOHHad, atToOMHadA, MmoJe-
KyndapHaa n metanimyeckas. 3aBMCMMOCTb CBOWCTB BELLECTB OT TUMOB Kpuctannn4ecknx peLlueTok.

BewecTBa MOJEKYNIAPHOIro N HEMOJEKYINAPHOIo CTPOEHUA. 3aKoH NOCTOSIHCTBA COCTaBa AJist
BeweCTB MOJIEKYITIAPHOIo CTPOEHUA.

YucTble BelecTBa U cmecu. MNMprumMepbl Xnakux, TBEpAbIX U ra3oobpasHbix cMmeceir. CBOMCTBA YNC-
TbIX BeLlecTB U cmecen. Mx coctaB. MaccoBas n oobemMHasi 4onn KOMNOHeHTa cmecu. PacyeTsl,
CBSI3aHHbIE C UCMOJIb30BaHNEM MOHATUSA «OOMSA».

PacueTHble 3agaun, 1. PacyeT maccoBoi 1 06beMHOW AOMen KOMMNOHEHTOB CMECU BELLECTB. 2.
BbluncneHne maccoBon Jonm BELLECTBA B pacTBOPE MO M3BECTHOM Macce pacTBOPEHHOIo
BelllecTBa 1 Macce pacteoputens. 3. BolumcneHne maccbl pacTBOpSeMOro BeLlecTsa u
pacTBopuTeNs, HeobXoaUMbIX AJ1S1 MPUrOTOBIIEHUS] ONPeAEsIEHHON MacChbl pacTBopa C M3BECTHOM
MaccoOBOW JOMEN pacTBOPEHHOIO BELLIECTBA.

OemoHcTpauun. O6pasLbl OKCKMAO0B, KUCIOT, OCHOBaHMN 1 conen. Mogenu Kpuctannmnyeckmx
peLLeToK Xrnopuaa HaTpus, anmasa, okeuaa yrnepoga (1V). Bapbis cMecr Bogopoaa ¢ BO34yXOM.
Cnocobbl pasgeneHus cmecen. Auctunnaums Boabl. MIameHeHne okpacku MHAMKaTOPOB B
pacTtBopax Lerno4yen. MNpasuno pasdasnenunsa H,SO,. lameHeHne okpackn MHOMKATOPOB B
pacTtBopax kucnot. OumcTka 3arpsa3HeHHOW NOBapPEHHOM CONnm

NabopaTtopHble onbITbl. 1. 3HaKOMCTBO ¢ 0bpasLamm BELLECTB pa3HbIX krnaccos. 2. Pazgenexnune
cmecen.

Tema 4
M3meHeHus, npoucxopsuime ¢ Bewectsamm (717 4)

MoHsTE SIBMEHUI KaK U3MEHEHWI, MPOUCXOASALMX C BELECTBAMM. ABMNEHWS, CBA3aHHbIE C N3Me-
HEHVEM KpUCTanNMYeCcKoro CTPOeHWs BeLLECTBA NPU NOCTOSIHHOM ero coctaee, — usnyeckme
aBreHus. druanyeckne SBNeHNs B XMMUKN: AUCTUNNALMS, KpUCTanNNM3aumsl, BolinapvBaHue 1 BO3roHKa
BELLEeCTB, LeHTpUdyrMpoBaHme.

SABneHus], CBsA3aHHbIE C UBMEHEHMEM COCTaBa BeLLEeCTBa, — XUMMUYeckne peakumm. MNpusHakm u yc-
NOBMS NPOTEKAHNS XMMUYECKMX peakunid. MoHATME 06 3K30- 1 SHAOTEPMUYECKUX peakLymsX.



Peakuun ropeHnd Kak YacTHbIN Cnyqaﬁ 9K30TEepMUNYHECKUX peaKLl,VII7I, npoTeKkarwux ¢ BbiaefieHnem
cBeTa.

3aKoH CoXpaHeHUss Macchbl BELLLECTB. XMMUYECKNE ypaBHEHMS. 3HAaYEHNEe NHOEKCOB U
kKoadhpuumneHToB. CocTaBneHne ypaBHEHNA XMUMUYECKUX peakuni.

PacyeTbl N0 XMMUYeckMM ypaBHeHUsIM. PellieHne 3agay Ha HaxoxaeHue KonndecTea

BelllecTBa, Macchl UnvM o6beMa NpoAyKTa peakuuy No KONMYECTBY BellecTBa, Macce Unn oobemy
ncxoaHoro BellecTBa. PacuyeTbl ¢ ncnonb3oBaHNEM MOHATUA «O0NA», KOraa UCXOOHOe BELLEeCTBO
[laHo B BMe pacTBopa C 3aJaHHON MacCoBOW A0Nel pacTBOPEHHOrO BELLeCTBa UM COAePXKUT
onpeneneHHyo A0 NPUMECEN.

Peakunn pa3noxeHua. MoHaTne o CKOPOCTU XMMNYECKUNX peaKLJ,VII7I. KaTaJ'II/I3aT0pr. q)epMeHTbI.

Peakunu coeanHeHus. Katanutudeckue n HekaTanutudeckmne peakumm. ObpaTtumMble 1 HeobpaTtu-
Mble peakLuu.

Peakuun 3ameLLeHnsi. ANEeKTPOXMMUYECKUI psifi HAMPSHKEHMIA MeTarnnoB, ero UCnosnb3oBaHne
A1 MPOrHO3MPOBaHWs BO3MOXXHOCTY NMPOTEKAHNSA peakuuii Mexxay MeTarnnamy 1 pacTBopamMm
KMcnoT. Peakuum BbITECHEHUSI OAHUX METarnnoB 13 pacTBOPOB MX CONeN ApYrMMu MeTannamu.

Peakumn obmeHa. Peakummn HenTpanusaumn. YCrnoBusi NpoTeKaHUs peakuuin oOMeHa B pacTBopax
[0 KOHLa.

Tunbl XUMUYECKNX peakLMin (MO NPU3HAKY «4YUCIIO N COCTaB UCXOAHbIX BELLECTB U

NPOAYKTOB peakumm») Ha NpMMepe CBOWCTB BOAbl. Peakumsa pasnoxeHns — anekTposina Boapl.
Peakumun coegnHeHna — B3aMMOAENCTBME BOAbI C OKCMAAMU MeTanmnoB 1 HemeTtannos. MNMoHaTne
«rmapokcuably. Peakumm samelleHms — B3aMMOAENCTBUE BOAbI C LLENOYHbIMU U
LLieriovyHo3eMenbHbIMY MeTannamu. Peakumn obMeHa (Ha npumepe rmgponusa

cynsduaa antomMuHNs u kapbuaa kanbuus).

PacuyeTtHble 3agayum. 1. BeluncneHme no XMMmnyeckum ypaBHEHUSIM MacChl MW KONUYeCTBa Belle-
CTBa Mo M3BECTHOW Macce U1 KONMMYeCTBY BeLLeCTBa OQHOMO M3 BCTYNaKLIMX B peaKUMIo BELLECTB
UInn NPOAYKTOB peakumun. 2. BeluncneHne maccol (konmvyecTsa BeLecTsa, 00bema) Npoaykra
peakumu, ecnm U3BeCTHa Macca UCXOOHOro BELLECTBa, COAepXKaLlero onpeaeneHHyo 4O
npumecen. 3. BeluncneHme macchbl (konmyectsa BeLecTBa, o6bema) NpoayKTa peakumm, ecnm
n3BecTHa macca pacTBopa U MaccoBas A0Ms pacTBOPEHHOrO BELLEeCTBa.

HOemoHcTpauumu. MNprumepsbl hrsnyeckux siBNeHWI: a) NnasneHne napadguHa; 6) BO3roHka noga unm
GEeH30MHON KUCIOThLI; B) paCTBOPEHME NepMaHraHata Kanus; r) auddysms oyLnCTbIX BELLECTB C
ropsiLLen Namnoyky HakanmeaHus. MpruMepbl XMMUYECKUX SBNEHWUIA: @) FOPEHUE MarHus,

docdopa; 6) B3anmogencTeme ConsiHOM KMCNOTbl C MPaMOPOM UITU MENoM; B) MONy4YeHne
rmgpokcmaa meaum (Il); r) pactBopeHme Nnony4yeHHoOro rmapokecnaa B KUcnoTtax; ) B3ammogencrane
okcuaa meaum (ll) ¢ cepHOM KNCNOTOW NPy HarpeBaHUK; €) pasrnoXxXeHne nepmMaHraHaTa Kanus; x)
B3anmopencTeme pa3baBneHHbIX KUCIOT C MeTannamu; 3) pasnoxeHne nepokcmaa BO4OPOAA; 1)
3MNeKTpOonn3 BoAbl.

JlabopaTopHble onbIThl. 3. CpaBHEHNE CKOPOCTU UCMAPEHMS BOALI U CIMPTA MO MCYE3HOBEHMIO UX
Kanernb Ha uneTpoBanbHon 6ymare. 3a. Bsaumogencreme okcnaa marHus ¢ kucnotamu 4.
OkucneHve mean B NnameHu CNUPTOBKM UK ropenkun. 5. NMomMyTHEHNE N3BECTKOBOW BOAbI OT
BblObIXaeMOro Yrnekmcroro rasa. 6. lNonyyeHve yrneknucnoro rasa B3avMoAencTBnemM Coabl 1
KucnoTtbl. 7. 3amelleHre meam B pacteope xnopuga meam (l1) xenesom.

MpocTtenwmne onepauunm c BewecTtBoMm 1. [NpaBmna TexHUkM 6esonacHocTy npu paboTe B
XuMmyeckom kabuHete. Nprembl 06palleHus ¢ nabopaTtopHbiM 060pyaoBaHMEM U
HarpeBaTtenbHbIMY Npubopamu. 2. HabnogeHusa 3a uameHeHMsMK, MPOUCXOAALLUMN C ropsiLLEn
cBeyon, n nx onucaHue. 3. AHanus no4ssbl 1 BoAbl. 4. NpU3HaKM XMMUYECKNX peakunii. 5.
MpuroToBneHne pacTeopa caxapa u onpenenieHne MaccoBOn JONWN ero B pacTBope.

Tema 5
PacTBopeHue. PacTBoOpbI.

CBoWncTBa pacTBOPOB INEKTPONUTOB (29 4)



PacTtBopeHue kak punsanko-xmmmieckmi npouecc. lNoHatue o rmgpatax u
kpuctannorngpartax. PactBopumocTb. KpuBble pacTBOPMMOCTU Kak MOAENb 3aBUCUMOCTHU
pacTBOPUMOCTM TBEPAbIX BELECTB OT TeMMepaTypbl. HacbiWweHHbIe, HEHACBILWEHHbIE U
nepechbILLEHHbIE PAacTBOPbI. 3HAa4YeHMEe pacTBOPOB 418 NPUPOAbl M CENbCKOro X035aMCTBA.

MoHsTME 06 aNEKTPONUTUYECKON AMccounaumnmn. QNEKTPonnTbl U HeanekTponuTel. MexaHuam amcco-
Luauum aneKTporiMTOB C PasfmMyHbIM TUMOM XMMUYECKOMN CBA3N. CTeNeHb 3NeKTPONTMTUYECKON
anccoumaumn. CunbHble 1 crnadble SNeKTPonnThbI.

OCHOBHbIE NOMNOXEHUSA TEOPUM INEKTPONUTUYECKON Anccoumaumn. NoHHble ypaBHEHMS
peakuuin. YCcrnoBusa npoTekaHnsa peakumm obMeHa Mexay anekTponmTaMm 40 KOHLA B CBETE MOHHbIX
npeacTaBneHni.

Knaccudmnkaums MoHOB 1 UX CBOMCTBA.

Kncnotel, nx knaccudukaums. uccoumaumnsa KMCNOT U X CBOMCTBA B CBETE TEOPUM INEKTPONNTUYE-
ckon anccoumaumn. MonekynsapHble U MOHHbIE YPaBHEHMS peakumin kncnoT. Baanmopenicteme
KMCAOT C MeTannaMmn. SrnekTPoXMMNYECKNIA pag, HanpshkeHnn meTtannos. BsanmoaencTeme KUCHoT ¢
oKkcuaamu meTannos. BsanmogencTBme KUCNOT C OCHOBaHMSIMU — peakumst HeTpanusaumm.
BsaumogpeinictBme knucnot ¢ consmu. Micnonb3oBaHne Tabnuupbl paCTBOPMMOCTU O1151 XapaKTEPUCTMKM
XUMWYECKUX CBOWCTB KUCIIOT.

OcHoBaHus, ux knaccudmkaums. [luccoumaums OCHOBaHUIN U MX CBOMCTBA B CBETE TEOPUM ANEKTPO-
nUTUYeckon auccoumauun. Baanmoaencteme OCHOBaHUI C KUCOTaMMU, KUCITIOTHbIMU OKCUAAMU U
consiMu. Vicnonb3oBaHue Tabnuubl paCTBOPUMOCTU AN XapakTEPUCTUKN XMMNYECKNX CBONCTB
OCHOBaHuI. Pa3noxeHne HepacTBOPUMbIX OCHOBaHUIN NpU HarpeBaHuu.

Conu, ux knaccudunkaumsi 1 guccoumaumsi pasnmyHblx TMNoB conen. CBONCTBa COMen B CBETE TEO-
puun anekTponuTuyeckon guccounaumun. Bsanmogencteme conen ¢ metannamu, ycrioBus
npoTeKaHus 3TUX peakumi. Baammogencrene conemn ¢ KUCnoTamm, OCHOBaHUAMU U COMSIMUA.
Mcnonb3oBaHue Tabnuubl pacTBOPUMOCTU ANSA XapaKTEPUCTUKM XMMUYECKNX CBONCTB COMEN.

O0606LleHne cBegeHnin 06 okcmnaax, ux krnaccndukaumm 1 XMMMYeCcKMx CBOMCTBAX.

'eHeTu4eckne pAaabl meTansoB U HeMeTaroB. 'eHeTu4eckasi CBA3b mMeXxay Knaccamm HeopraHumde-
CKMX BeLlecTB.

OKknMcnNnTENbHO-BOCCTAaHOBUTENbHLIE peakumn. OkuncnuTenb 1 BOCCTAHOBUTESb, OKUCTIEHUE U
BOCCTaHOBJ1€eHUe.

Peakunn noHHoro obmeHa 1 OKMCNNTENbHO-BOCCTAHOBUTENbHbLIE peakuunn. CocraBneHue ypaBHe-
HWI OKUCITUTENBbHO-BOCCTAHOBUTENBHbLIX peaKu,w7| MEeTOAOM 3J1EKTPOHHOIo OanaHca.

CeowicTBa NPOCTbIX BeLleCTB — MeTaliyioB 1 HeMeTarnmnos, KACIOT U coren B cBeTe I'Ipe,EI,CTaBJ'IeHI/Iﬁ
00 OKMCNNTENBHO-BOCCTAHOBUTENbBHbIX npoueccax.

OemMoHcTpauun. MicnbiTaHne BELLLECTB M UX pacTBOPOB Ha 3f1EKTPONPOBOAHOCTb. [ABMKeHne
OKpaLLEHHbIX MOHOB B 3MIEKTPUYECKOM Mnorie. 3aBUCMMOCTb 3JIEKTPONPOBOAHOCTM YKCYCHOW KUCHOTbI
OT KOHUeHTpauun. Baanmogencrame LMHKa ¢ cepon, CONAHoM KucnoTomn, xnopugom megm (I1).
"opeHne marHus. Bsaumogencremne XnopHOM U CEpPOBOAOPOAHON BOAbI. HelTpanusaums wenoun
KMCNOTOW B MPUCYTCTBUKN MHAMKATOpa. PacTBopeHne BELLECTB B Pa3fINYHbIX

pacTtBopuTensx. MNpumepbl peakumin, Naywmx 4o koHua. FeHeTnyeckas cBs3b MeXay OCHOBHbLIMU
Knaccamm HeopraHNM4Yeckux coeguHeHuNn.

OcyLyecTBneHne nepexonos:
P—P205—H3P04—Ca3(P04)2
Ca—Ca0O—Ca(OH)2

JlabopaTopHble onbIThIl. 8. Peakunn, xapakTepHble 4515 pacTBOPOB KMCIOT (CONSAHON Unn

cepHon). 9. Peakuuu, xapakTepHble 4N pacTBOPOB Lenoyen (rmapoKCcMaoB HaTpus unu kanms). 10.
lMonyyeHne 1 cBONCTBa HEPACTBOPMMOIrO OCHOBaHUA, Hanpumep rugpokcuaa meam (11). 11.
Peakumu, xapaktepHble ANA pacTBOpOB cornen (Hanpumep, Ansa xnopuga meau (). 12. Peakuuu,
XapakTepHble AN OCHOBHbIX OKCUAOB (HanpuMep, Ans okcmaa kanbuus). 13. Peakuum,
XapakTepHble AN KUCIOTHbBIX OKCUA0B (Hanpumep, Ang yriekucnoro rasa).



CBOMCTBa pacTBOPOB 3J1EKTPOJSIMTOB

6. NloHHbIE peakuunn. 7. Ycnosus NPOTEKAHNA XMMNYECKNX peaKLJ,VII7I MeXxay pactBopaMu 3N1EKTPOSInN-
TOB [0 koHUa. 8. CBOWCTBA KMCNOT, OCHOBaHUIN, OKCnaoB u conen. 9. PelweHne SKCNepUMeEeHTalbHbIX

3afau.

Tema 6 NoBTOpPEHME M3y4HeHHOro maTtepuana (9 4)

MoBTOpeHue. PacyéTbl No XMMMYeckum hopMyrnam u XMMUYECKUM YPaBHEHUSIM.

CBoncTtBa KnaccoB HEOPraHMYECKMX BELLLECTB.

"eHeTMYecKkas cBs3b Mexay KrnaccamMmm HeopraHnM4eCknx BeLliecTB

TemaTtu4yeckoe nnaHupoBaHue 8 knacc

Ne HavnmeHoBaHue Bcero | B Tom uncne
TeMmbl/pasgena Hacos
pasa Teopusa | MNpaktuka | KoHTponb
BeepneHue 9 8 2
1 ATOMbI XUMNYECKNX INIEMEHTOB. 11 9 1
2 lMpocTble BelecTBa. 10 9 1
3 CoegnHeHNs XMMUYECKNX 3NEMEHTOB 17 14 2 1
4 M3meHeHuns1, npoucxogsiume ¢ BewwecTsamu. 17 15 1 1
5 PactBopeHue. Pacteopbl. CBoNcTBa pactBopoB| 29 24 3 2
3MEeKTPONUTOB.
6 [NoBTOpEHME nNpongeHHoro maTepmana 9 8 1
Wtoro 102 87 8 7
MUHdopmMauma o KOHTPONbHbIX paboTax.
arta
DaTa, UTtoro
npoBeaeHus .
. | Tema KOHTpPONbLHOM PaboOTbI KOHTPOJIbHbIX
KOHTPOJILHOM
pabot
paboTbl
16.10 KonmponbHas paboma Ne1 no Teme: « ATOMbl XUMUYECKNX
3NIEMEHTOBY.
17.11 KonmponbHas paboma Ne2 no teme: «[1pocTble BeLLlecTBay.
25.12 KonmponbHasi paboma Ne3 no teme: «CoeanHEHNS1 XUMUYECKMX
3MIEMEHTOBY.
16.02 KonmponbHas paboma Ne4 no teme: «/3meHeHus,
npoucxoasiLime C BeLecTBamMmmy.




15.04 KonmponbHas paboma Ne5 no teme: «CBOVCTBa pacTBOPOB
3NEKTPONUTOBY
04.05 KoHnmponbHast paboma N26 no teme: «CBONCTBa pacTBOPOB
3NEKTPONUTOBY.
24.05 KoumponbHasi paboma Ne7 3a ro
UToro KOHTPOMLHLIX paboT 3a roa 7ypokoB
MHdopmaumsa o npakTuiyeckux paborax.
aTa
Rara, UToro
npoBeneHus o
. | Tema npakTuyeckom pabotbl npaKkTU4eCcKnX
npakTM4ecKkoun
pabot
paboThbl
04.09 lpakmuyeckast paboma Ne1 no teme: «lprnemMbl obpaLleHust ¢
HarpeBaTenbHbIMY Npubopamm u nabopaTtopHbIM
obopynoBaHneM. CobntogeHne TeXHUKN 6e3onacHoOCTH Npu
paboTe B xumu4yeckomn nabopatopum».
22.09 lMpakmuyeckas paboma Ne2 no teme: «HabntogeHve 3a
ropsiLLern cBeyomny.
15.12 TMpakmuyeckas paboma Ne3 no teme: «OuncTka NoBapeHHOM
conmm».
22.12 lMpakmuyeckas paboma Ne 4 no teme: «[purotoBneHvne
pacTBopa caxapa, C onpegenieHHOM MaccoBoWn Jonen caxapa B
pacTeope».
27.01 lNpakmuyeckasi paboma Ne5 no teme: «IpnU3HaKN XMMUYECKUX
peakummny
09.03 lpakmuyeckasi paboma Ne 6 no Teme: «YCnoBusi NPOTEKAHUS
XUMUYECKUX peakunin mexay pactBopamMu aneKTponmMToB A0
KOHLa».
12.04 lMpakmuyeckasi paboma Ne 7 no teme:: «CBOWCTBA KUCHOT,
OCHOBAaHWI, OKCMOO0B, CONEN».
29.04 lNMpakmuyeckasi paboma Ne 8 no Teme: «PelieHne
3KCNepUMEHTAarbHbIX 3aday»
UToro npaktnyecknx pabot 3a rog 8 ypokoB

KpaTkoe cogepxaHue paboyen nporpaMmmbl No Xxumumn 9 Knacc

(68 yacoB 2 yaca B Hegeno)

NMoBTOpPeHne OCHOBHLIX BOMPOCOB Kypca 8 knacca u BBeaeHue B Kypc 9 knacca (6 4)




XapakTepucTmKka anemMmeHTa no ero NonoXxeHuo B nepnogudeckon cucteme . . Mengeneesa.
CeowicTBa OKCMAOB, KUCIOT, OCHOBaHWUIA U COSEN B CBETE TEOPUN 3NEKTPONUTMYECKON anccoLmnaumnm
1 OKUCNEHNA-BOCCTAHOBIEHMS.

MoHATHe 0 nepexogHbix arniemeHTax. AMOTEPHOCTL. [[€HETUYECKNIA psg NEPEXOLHOrO 3rieMeHTa.
lMeproanyeckunii 3aKoH 1 Nepuoanyeckasn cucTtema xummyeckux anemenTos [1. 1. MeHaeneesa.
Tema 1.

MeTannbi (18 4)

MNonoxeHne metannoB B nepunogudeckon cucteme L. . Mengeneesa. Metannuyeckas
KpUcTannmyeckas peLueTka 1 meTtannmyeckas xmmMmmyeckasa cesasb. Obuwme dusnyeckmne cBoNCTBa
MeTannoB. XMMMUYeckne CBONCTBA MeTarsioB Kak BOCCTAHOBUTENEN, a Takke B CBETE UX MOMOXEHUS
B 3NTIEKTPOXMMMYECKOM psgy HanpsbkeHU meTtannoB. Kopposusa meTannos 1 cnocobbl 60pb0obI ¢
Hen. CnnaBbl, X CBONCTBA U 3HAYEHME.

Obuwas xapakmepucmuka wesno4yHbix Memajiios. Metannel B npupoge. Obwme cnocobbl nx
nony4eHus. CtpoeHme atomoB. LLlenoyHble MeTannebl — NpocThle BelwecTsa. BaxHenwne
COEQMHEHNS LLENOYHbIX METannoB — OKCUAbI, TMAPOKCUAbLI U CONnK (Xxnopuabl, kKapboHaThl,
cynbdaTbl, HUTPATbI), UX CBOWCTBA U MPUMEHEHNE B HAPOOHOM X035iCcTBe. KanuiiHble yoobpeHus.

Obwas xapakmepucmuka afnemeHmos enasHol rnodzpynnel Il epynnsl. CTpoeHne atoMoB,
LLlenoyHo3emenbHbIE MeTanmnbl — NPOCThble BellecTBa. BaxHenwme coegmHeHns
LLIENTOYHO3EeMENbHBLIX METANTOB — OKCUAbI, MTMAPOKCUALI 1 CONM (Xnopuabl, kKapboHaTbl, HATpAThI,
cynbdaTbl, ocdaThl), UX CBONCTBA U NPUMEHEHNE B HAPOLHOM XO3SANCTBE.

AntomuHuii. CTpoeHne atoma, hmsmyeckue n XMMmyeckme CBOMCTBa NPOCTOro BeLLecTBa.
CoeguHeHnsa antoMrUHUA — OKCUa 1 rmapokeuna, ux amgoTepHbIn xapakTep. BaxHenwme conm
anoMuHus. NpMMeHeHne antoMUHUSA N ero COEAUHEHNIA.

Keneso. CTpoeHue atoma, puanN4eCcKme N XMMn4eckne CBOMCTBa NPOCTOro BELLECTBA.
"eHeTnyeckue psagbl Fe n Fe. BaxHelwumne conu xenesa. 3Ha4yeHWe xernes3a 1 ero CoeanHeHnm
Ans Npupoadbl N HAPOAHOIO XO35IACTBA.

OemMoHcTpauuu.

O6pasupl WEeNoYHbIX U LWenovYHo3emenbHbix MeTannoB. O6pasubl cnnaBoB. BaanmogaenicTeue
HaTpus, NUTUA U Kanbunua ¢ BOAOW. BaanmoaencTeue HaTpusa U MarHus ¢ KUCNOPOAOM.
B3aumopgerictere metannos ¢ HemeTannamu. lNMonyyeHne rugpokcnaos xxenesa (1) u (111).

JlTabopaTopHbie OnbIThblI.

1. TlMonyyeHue 1 B3aMMOAENCTBUE TMAPOKCHAA LIMHKA C paCTBOPaAMM KUCAOT U LLENOYEN. 2.
PaccmoTpeHne o6pasuoB meTannos. 3. BaaumoaeicTene MetansioB ¢ pacTBOpamun KACNOT
n conen. 4. O3HakoMneHve ¢ obpasuamy NPUPOAHLIX COeAMHEHUIA HATPUS, KamnbLus,
anvoMUHUA 1 pygamm xenesa. 5. KauectBeHHble peakumm Ha UoHbI Fe* n Fe.

MpakTukym CBoncTBa MeTansioB U X coeguHeHnn (3 4.)

MpakTnyeckas pabotaNe1 OcyLuecTBNEHNE LIENOYKN XMMUYECKUX NPEBPALLEHNA METansoB
Mpaktuyeckas pabota Ne2 Nony4eHne 1 CBOMCTBaA COEANHEHNIA METANOB

Mpaktuyeckas paborta Ne3 pelueHue aKkcnepMMeHTanbHbIX 3agau

Tema 2.

HemeTtannbl (25 4)

OOLwasn xapakTepuctmka HemMeTasnoB: NonoXeHne B NEPUOANYECKON CUCTEME, OCOBEHHOCTU
CTPOEHMs1 aTOMOB, 3MeKTpooTpuLatTensHocTb (J0) kak Mepa «HemeTannnM4HocTn», pag 0.
Kpuctannuueckoe cTpoeHve HeMeTanmnoB — MpocThiX BellecTs. AnnoTponus. dusnyeckme
cBowcTBa HemeTannoB. OTHOCMTENbHOCTb NOHATUA «METanN» — «HemeTanmn».



Obuwas xapakmepucmuka 2anozeHos. CTpoeHne atoMoB. [1pocTble BeLecTBa U OCHOBHbIE
CoeaVHeHNs ranoreHoB, Ux cBoncTBa. KpaTtkue ceegeHus o xnope, 6pome, dotope 1 noge.
MprMeHeHne ranoreHoB 1 UX COeANHEHN B HAPOAHOM XO35INCTBE.

Cepa. CTpoeHue aToma, annoTponusi, CBOUCTBA U NpUMeHeHne pombunyeckon cepbl. OKeuabl cepbl
(IV n VI), nx nonyyeHne, cBONCTBa U NnpumMeHeHne. CepHast KUCMoTa U ee Conu, UX NPUMEHEHNE B
HapodHOM xo3auncTee. [Mpon3BoaCcTBO CEPHOM KUCTOThI.

A3soT. CTpoeHue atoma U MOfeKyrbl, CBOMCTBa NPOCTOro BellecTsa. AMMUak, CTPOEeHUe, CBONCTBA,
nony4eHue n npumeHeHve. Conv aMMoHus, nx csonctaa u npumeHeHue. Okenabl asota (1) n (1V).
A30THasg KMCnoTa, ee CBOWCTBA U NpUMeHeHne. HutpaTbl U HUTPUTLI, NpobremMa ux coaepKaHus B
CEeNbCKOXO35IMCTBEHHON NPOAYKLUMUN. A30THbIE YA0OPEHUS.

docdop. CTpoeHue atoma, annoTponusi, ceonctea 6enoro n kpacHoro gocdopa, Mx NpUMEHeEHNE.
OcHoBHble coeguHeHust: okeng dhocdopa (V) n optodocdopHas kucnota, gocdatbl. PocopHble
yaobpeHus.

Yrnepog. CTpoeHune aToma, annoTponus, CBoMcTBa moandmkaumn, npumeHenne. Okcuabl yrinepoaa
(N n (IV), nx ceoncTtea u npumeHeHne. KapboHaTbl: KanbuuT, coga, NoTall, X 3Ha4YeHne B Npupoae
M XKN3HWU YeroBekKa.

KpemHuin. CTpoeHne atoma, KpucTanindecknin KpeMHuim, ero cBomcTea u npumeHeHne. Okeug
kpemHus (1V), ero npupoaHble pasHoBuAHOCTU. CunukaTtbl. 3Ha4YeHUe CoeaAnHEHNI KPEMHUSA B
XNBOW 1 HeXxXMBOW npupoae. MNoHATME O CUNMKaTHOW NPOMBbILLFIEHHOCTN.

OdemoHcTpauun.

O6pasupl ranoreHoB — NPOCTbIX BeLLecTB. B3aumoaencTane ranoreHoB ¢ HaTpmMeM, antoMUHUEM.
BbiTecHeHne xnopom 6poma unum noga n3 pacTBOpoB X conen. Baaumogencreme cepbl ©
mMeTannamu, Bogopoaom u kucrnopogom. Baanmoaencrane KOHLEHTPUPOBAHHOW a30THOW KUCMOThI C
mMenpto. [ornoleHne yrnem pacTBOpEHHbIX BELLECTB Unu ra3oB. BoccTtaHoBNeHne meam 13 ee
okcmaa yrnem. Obpasupbl NpMPOLHbLIX COEANHEHNI XS0pa, cepbl, ocdopa, yrnepoaa, KpeMHus.
O6pasupl BaXXHENLWNX 4N HAPOOHOro X03aMCcTBa cynbdaToB, HATpATOB, kKapboHaToB, hocdaToB.
OO6pasubl cTekna, kepamMukn, LeMeHTa.

JTabopaTopHbie onbIThblI.

6. KauecTBeHHbIe peakuum Ha xnopua-, cynbgaT-, KapboHaT-noHbl. 7. PacnosHaBaHue conewn
aMmmoHus. 8. O3HakOMNEeHne ¢ NPUPOAHbIMK cunmkaTtamu. 9. O3HakomMmeHne ¢ NpoAayKUnen cmnmkaT-
Hon npombliwneHHocTn. 10. NonyyeHne yrnekucnoro rasa u ero pacrno3HaBaHue.

«lMonyyeHue, cBONCTBA U pacno3HaBaHWe HeEOpPraHUYeCcKux BewecTs» (3 4)
MpakTnyeckas pabota Ned4 PelueHue akcnepuMeHTanbHbIX 3agad no Teme NMoarpynna kucrnopoaa

MpakTnyeckas pabota Ne5 PelueHune akcnepumMeHTarnbHbIX 3agad no Teme NMoarpynna asorta u
yrnepoga.

Mpaktuyeckas pabota Ne 6 Nony4yeHne, cobnpaHne 1 pacno3HaBaHue rasoB
Tema 3. OpraHnyeckue coeguHeHus (12 y)

BelecTBa opraHuyeckne n HeopraHmyeckue, OTHOCUTENbHOCTb 3TOMO NOHATUS. MPUYKHBI
MHOroo6pasusl yrnepogHbiX CoeguHeHnn. Teopus CTPOEHUA opraHmyeckux coegnHernn A. M.
byTtneposa.

AnkaHbl. CTpoeHve monekynbl MeTaHa. lMoHsaTne o romonoruyeckom psge. Misomepus yrnepogHoro
ckeneta. XMMM4YecKkne CBOMCTBA ankaHOB: peaKLusl ropeHUs,3aMeLLEHMS], Pa3foKeHUs U
nsomepusauuun. NprmeHeHne meTaHa.

ArnKeHbl. QTUMEH Kak poAoHaYanbHUK FOMOIONMYECcKoro psifa ankeHoB. [JBoiiHas CBSi3b B MOrekyrie
aTuneHa. CBOWCTBA 3TUNEHA: peakummn NpucoeamHeHmnst (BOOOPOAa, ranoreHa, ranoreHoBoaopoaa,
BOAbI) U okucneHust. MNoHATME 0 NpeaenbHbIX OAHOATOMHBIX CNIMPTaX Ha NpuMepe aTaHona u
BYXaTOMHbIX — Ha NpuMepe 3TUINEeHrnuKkons. TpexaToMHbI CNUPT — rMuuUepuH. Peakuun
nonumepusauumn atuneHa. MonnaTnneH n ero aHadeHue.



AnkuHbl. AueTuneH. TpolHasa cBs3b B MOriekyrne aueTtureHa. [lpumeHeHne aueTuneHa Ha ocHOBe
CBOWCTB: peakuusi ropeHnsi, NPUCoeANHEHNS XNIOPOBOAOPOAA U AanbHelwas nonmvepusauus B
NONMBUHUNXIOPWA, peakumsi rmgpataumm auetuneHa. lNonatne o6 anbgerngax Ha npumepe
YKCYCHOro anbgeruga.

Okucnenue anbgernga B kncnoty. OOHOOCHOBHLIE NpeAeribHble KapOOHOBLIE KUCMOTLI HA NpUMepe
YKCYCHOM KUCNOTLI. Ee cBONCTBa 1 NpUMeHeHue.

Peakumn atepudumkaumnm n noHATME O CROXHbIX admpax. Kunpbl Kak CrioxkHble adoumpbl rmuuepmHa un
XWUPHbIX KACNOT.

MoHsTME 06 aMMHOKUCIOTax Kak aMOTEPHbIX OpPraHNYeCckMX BelecTBax. Peakumm
nonuKoHgeHcaumm. benku, nx ctpoeHmne n bruonornyeckas ponb.

MoHsATMe 06 yrneBogax. [Moko3a, ee CBOMCTBA M 3HavYeHne. Kpaxman v uennonosa, nux
BGuonorunyeckas ponb.

OemMoHcTpauuu.

Mopenn monekyn MeTaHa v Apyrux yrinesogopoaoB. Baanmogericteue atuneHa ¢ 6poMHoON BO4ON U
pacTBOpOM NnepmaHraHata kanus. lNonyyeHue auetuneHa kapbuaHeiM cnocoboM 1 ero ropeHue.
O6pasupl aTaHona, 3TUNEHrNMKoNs U rnuuepuHa. OKUCNeHNe YKCyCHOM KUCnoTbl. [NonyveHne
YKCYCHO-3TMoBoro acumpa. OmbineHne xupa. [lokazatenbCTBO Hannunsa yHKUMOHANbHbIX rpynn B
pacTBOpax aMMHOKMCHOT. LiBeTHble peakumun 6enkoB. Baanmoaenctane rmoko3bl ¢ aMMyUadHbIM
pacTBopoM okcuaa cepebpa. 'maponus rmoko3bl U Kpaxmana.

JNTaGopaTopHbie onbIThbI.

11. N3roToBneHne mogenen Mmonekyn yrnesogopogos. 12. CeBoncTtBa rnvuepuHa.
13.B3anmopgencteue rntokosbl ¢ rmgpokengom meaum (I1). 14.Banmopenicteme kpaxmana ¢ NogoM.

Tema 5. 0606w eHNe 3HaHUIM 3a KYpPC OCHOBHOWM LWKONbI (7 4.)
Mepuoanyeckasa cuctema n nepnogmyeckmn 3akoHd [1.M. Mengeneesa.
Tunbl XMMNYECKNX CBA3EN N KPUCTaNIMYECKNX PELLIETOK.
Knaccndumkaums Xmmmyeckmux peakumn.

OCHOBHbIe Kracchl HeopraHn4yeckmnx seLllecTB



TemaTuyeckoe nnaHnpoBaHue 9 knacc

Ne HasBaHwue rnasbl Konunyectso | lNMpaktnyeckue KOHTpOnbHbIE
rnasbl Yyacos paboThbl paboThbl
1 BeeneHue. Obwan xapakrepucTuka 6 1
XUMUYECKNX SNEMEHTOB N XMMUYECKNX
peakuni. lNeprnoanyecknin 3aKoH n
Mepunogunyeckas cuctema XMMUYECKNX
anemeHnToB [1.1.MeHaeneeBa
2. MeTannsl 18 Ne1-3 Ne2
3. HemeTannbl 25 Ne4-6 Ne3
4 OpraHunyeckune coegmMHeHUs 12 Ne4
5. O6006LeHne 3HaHWIA N0 XMMUK 3a KypC 7 Ne5
ocHoBHoW wkonebl. NoarotoBka k NNA.
6. Peseps
Wtoro 68 6 5
UHdopmauma o KOHTPONbHbIX paboTax.
ara
Rara, Utoro
npoBeAeHus o
. Tema KOHTpONbLHON PaboThI KOHTPOJIbHbIX
KOHTPOJIbLHOMN
pabot
paboTbl
22.09 KonmponbHasi paboma Ne1 no Teme: «lMoBTopeHne».
18.11 KoumposnbHast paboma Ne2 no teme: «MeTannbiy.
01.03 KoumponbHasi paboma Ne3 no teme: «HemeTannbi».
03.05 KonmponbHas paboma Ne4 no teme: «OpraHuyeckue
COEANHEHNS».
24.05 KonmponbHasi paboma Ne5 3a ron
UTOro KOHTpONbHbLIX paboT 3a roa 5ypokoB
MHdopmaumsa o npaktuyecknx paborax.
ara
Dara, UToro
npoBeaeHUs o
o Tema npakTuyeckon padboTbl NpPaKTU4YecKux
npakTuyeckom paboT

paboTbl




24.11 lNpakmuyeckasi paboma Ne1 OcyLuecTBrEHNE LIENOYKN
XUMUYECKNX NpeBpaLleHnii MeTarnnos

25.11 lNpakmuyeckasi paboma Ne2 Nony4yeHne n CBONCTBA COEAMHEHUI
MeTannos
01.12 lMpakmuyeckas paboma Ne3 PelleHne akcnepuMeHTanbHbIX

3afad no Teme:

02.03 lMpakmuyeckasi paboma Ne4 4 PelieHne aKcnepumeHTanbHbIX
3agad no teme lNogrpynna kucnopoga

09.03 lMpakmuyeckasi paboma Ne 5 PelleHne akcnepnmeHTanbHbIX
3aga4y no Teme noarpynna a3orta v yrrnepoaa.

15.03 lNpakmuyeckasi paboma Ne96 Nony4yeHune, cobnpaHune n
pacrno3HaBaHue rasos

UToro npaktuyeckunx pabort 3a rog 6 ypokoB

ABTopbl YMK: NabpuensH O.C.
Y4yebHuk: Xumus. 9 knacc.

Pabouasa TeTpagpb: Paboyas TeTpagp k ydebHuky MabpuensHa O.C. «Xumuga. 9 knacey. MabpuensH
0.C. Xvmus. 9 knacc. basoBbili ypoBeHb: y4eb. ans obweobpasoart. Yupexaenuin /O.C.
MabpuensH. — M.: dpodda, 2014. — 223, [1] c.: un. NabpuensH O.C. MNporpamma Kypca xvuMum gns 8-
11 knaccoB obLweobpasoBaTenbHbIX ydpexaeHun. — M.: poda, 2014

KPATKOE COOEPXXAHUE PABOYEN NPOrPAMMbI MO XUMWUU 10 KITACC
(68 YACOB, 2 YACA B HEQEIIO)
Tema 1. BeedeHue.(1 u)

MpeameT opraHmyeckoinn xummun. OCOBEHHOCTM CTPOEHNS 1 CBONCTB OpPraHUYECKNX COEANHEHWIA.
3HayeHue 1 porib OpraHNYeckon XMMUN B CUCTEME ECTECTBEHHBIX HayK B XXU3HW obLecTBa. KpaTkuii
OYEepPK UCTOPUM Pa3BUTUS OPraHUYECKON XMMUMK.

OcHoBHbIe nonoxeHusa Teopun ctpoeHnsa A.M. Bytneposa. Npegnockinku co3gaHns Teopun.
MpepncraBneHne o Teopumn TUMNOB U pagukanoB. PaboTtel A. Kekyne. XvuMnyeckoe CTpoeHue u
CBOWICTBa OpraHu4yeckux Bellects. Isomepus Ha npumepe OyTaHa 1 nsobyTtaHa.

OneKkTpoHHoe 06nako 1 opbuTtans, Nx popmbl: S 1 p. DNEKTPOHHLIE N ANEKTPOHHO-rpaduyeckme
dopmyIbl aToMa yrrepoga B HopmanbHOM 1 BO30Y)XAEHHOM cOoCTosIHMAX. KoBaneHTHas
XMMU4eckas cBa3b, ee NONsAPHOCTb U KpaTHOCTL. BogopoaHas ceasb. CpaBHEHE 0OMEHHOIO U
AOHOPHO-aKLIENTOPHOro MEXaHN3MOB 00pa30BaHMs KOBANEHTHON CBSA3N.

BaneHTHbIe cocTosiHust aToMa yrnepoaa. Buasl rubpuamnsaumu: sps-rubpuamsaums (Ha npyumepe
MOJIEKYNbl MeTaHa), Sp2-rnbpugusaums (Ha npuMepe MONeKyrnbl 3TUNeHa), sp-rmbpunansaums (Ha
npvMepe MONeKynbl aueTuneHa). FeomeTpusa MONeKyn paccCMOTPEHHBIX BELLECTB U XapakTepucTuka
BWAOB KOBANEHTHOM CBSI3N B HUX.

Tema 2. CmpoeHue u knaccugukayus op2aHu4yeckux coeduHeHul. (11 y)

Knaccudukauusi opraHnyeckmx coeanHeH1 No CTPOEHMIO YrNepoaHOro cKerneTa: aumknnyeckme
(ankaHbl, ankeHbl, ankuHbl, ankagueHsl), kKapboumknuieckue, (LUKNoankaHbl U apeHbl) 1
reTepoumrknuyeckue coeguHeHnsi. Knaccudukauusi opraHn4eckmx coeauHeHun no
PYHKLMOHAnbLHbLIM rpynnam: cnupTbl, eHOorbI, NPocTbie ahumpsl, anbaernabl KETOHbI, kKapboHOBbIE
KMCINOTbI, CNOXHbIE 3chmpbl. YrneBoabl. A30TocoaepKallume COeAMHEHNS: HUTPOCOEONHEHNS,
aMUHbI, aMVHOKUCTIOThI.

HomeHknatypa TpusmansHas un NHOMAK. MNpuHumnbl 06pa3oBaHnsa Ha3BaHUN OPraHNYeCcKnx
coeauHeHun no NKOMAK.



Buabl nsomepumn B opraHnMYeckon XMMmnmn: CTPYKTYpHas U NpOCTPaHCTBEHHas. PasHOBUAHOCTH
CTPYKTYPHOW U30OMEPUN: N3OMEPUSI «YrNEePOaHOro CKereTay, M3oMepusi NMonoXeHus (KpaTHOM CBSA3M
1 OYHKLIMOHAaNbLHON rpynnbl), MeXKraccoBas U3oMmepusi. PasHoBMAHOCTM NPOCTPaHCTBEHHOM
nsomepun. NeomeTpurdeckas (LMC-, TPAHC-) M30MEPUs Ha NPUMEPE ankeHoB U LIMKINOoankaHoB.
OnTuyeckasi U3oMepusi Ha NPUMepPe aMUHOKUCHIOT.

Tunbl XMMUYECKNX peaKkUuii B opraHM4eckon Xumun. MoHsATME 0 peakumsax 3aMeLleHus:
rarnoreHMpoBaHue ankaHoB U apeHoB, LLIENOYHON MMAPONn3 ranoreHankaHos. [MoHATME 0 peakuusax
npucoeanHeHus: rmapartauns, rmapupoBaHne, rmaporanoreHMpoBaHune, ranoreHnposanue. Peakumm
nonvMMepusauUnn U nonukoHaeHcauun. MoHATME 0 peakumax oTWENNeHns (3NMMUHUPOBaHNSA):
AernapvpoBaHve ankaHoB, AermapaTtaums cnmpToB, AernapoxnopupoBaHme Ha npumepe
ranoreHankaHoB. [MOHATUE O KpeKMHre ankaHoB 1 AenonuMmepunsaumns nonvMmepos. Peakums
n3omMepusaLun.

FOMONUTUYECKNIA N TETEPONUTYECKUIA pa3pblB KOBANEHTHOW XMMNYECKON CBSA3N; obpa3oBaHue
KOBarieHTHOM CBA3W NO JOHOPHO-aKLENTOPHOMY MexaHnamy. NoHaTne o Hykneodune n
anekTpodwvne.

Tema 3. YenneeodopoOdnil. (19 u)

MoHaTne 06 yrnesogopodax. MpupoaHble MCTOYHMKN yrneBogopoaoB. HedTb 1 ee NpoMbIlLneHHas
nepepaboTka. PpakLMOHHAsA NEePEroHka, TEPMUYECKUIA U KaTanMTUYECKUIA KPpEKUHT. MpupoaHbIn ras,
€ro cocTaB M NpakTU4eckoe Ucnonb3oBaHne. KameHHbIn yronb. KokcoBaHMe KaMeHHOro yrns.

AnkaHbl. Fomonormdecknn psa v obwast doopmyna ankaHoB. CTpoOeHUe MONeEKynbl MeTaHa 1 opyrux
ankaHoB. M3omepus 1 HOMeHKNaTypa ankaHoB. Pnsnyeckne n XMMmmnyeckue CBOMCTBA ankaHoB:
peakLmn 3aMeLLeHus,

ropeHve ankaHoB B PasfNYHbIX YCIOBUSIX, TEPMUYECKOE Pa3fOXeHNe ankaHoB, M30Mepu3aLms
ankaHoB. MpuMeHeHne ankaHoB. MexaHn3m peakumn pagukanbHOro 3aMeLLeHus, ero CTagum.
MpakTuyeckoe Mcrnonb3oBaHNe 3HaHWI 0 MexaHuame (cBoGoAHOpaaMKanbHOM) peakumm B npaBuiax
TEXHUKN Ge30nacHOCTY B ObITY 1 Ha MPOM3BOACTBE. MNPOMbILIIEHHbIE CMOCOObI MONYYEHUS: KPEKUHT
ankaHoB, ppakuMOHHas NeperoHka HedTU.

AnkeHbl. Tomonormdecknin psa v obuas gopmyrna ankeHoB. CTpoeHne MoneKynbl 3TUeHa u
Apyrux ankeHoB. N3omepusi ankeHoB: CTPYKTYpHas U NpocTpaHCcTBeHHas. HomeHknaTypa u
dusnyeckne cBoNCTBa ankeHoB. [onyyeHne STUNEHOBLIX YrNEBOAOPOAOB U3 ankaHoB,
ranoreHankaHoB, CNMPTOB. Peakunn npucoeanHeHus (rmapupoBaHme, rmaporanoreHMpoBaHme,
ranoreHvpoBaHuve, rvaparauus). Peakumm okMcneHus n nonmmepusaumm ankeHos. [NprmeHeHve
arkeHoB Ha OCHOBE VX CBOWCTB

PelueHne pacyeTHbIX 3aa4a4 Ha YCTaHOBNEHME XMMUYECKON (DOPMYIibl BELLECTBA MO MACCOBbLIM
[ONSIM 37TEMEHTOB.

AnkuHbl. Tomonorudecknn psa ankuHoB. O6was dopmyna. CTpoeHe MoreKynbl aueTuneHa u
ApYrvx ankmHoB. M3omepuns ankvHoB. HomMeHknaTypa aueTuneHoBbIX yriesogopoaos. NonyyeHne
arkMHOB: METaHOBbLIN 1 KapbuaHbIn cnocobbl. Puanyeckne CBOMCTBA ankuMHOB. Peakunm
NPUCOEANHEHUS: ranoreHMpoBaHne, rmMapMpoBaHue, rmaporanoreHMpoBaHue, rmgpataums (peakums
Kyuyepoga). [lumepusaums n Tpumepusaums ankmHos. Okucnenme. NpumeHeHne anknHoB.

gueHbI. CTpoeHme MOJeKkyn, nsomepunda n HoMeHknaTtypa ankagmeHosB. dunsnyeckne CBONCTBA,
B3anMMHOe€E pacrolioxXeHune nu-cesi3ei B MorneKkynax ankagneHoB: KyMyIrinpoBaHHOE, COonps>XXeHHoe,
M30JTIMpoOBaHHOE. OcobeHHocTH CTpOEeHUA conpsaXeHHbIX arkagneHoB, X noJjty4yeHune.

AHanorvsi B XMMmM4eCcknx CBOMCTBaXxX ankeHoB v ankagueHos. [NonuMepusauuns ankagueHos.
HaTtypanbHbIi 1 CUHTETUYECKUIA Kayvykn. BynkaHnsaums kaydyka. PeaunHa. PaboTbl C.B.JlebeaeBa,
0CODEHHOCTM peakunii NPUCOEANHEHUS K anKaaneHam C CONPSKEHHBIMU MU-CBA3AMMN.

Luknoankarbl. [omonornyeckun pag v obwas dopmMyna uuknoankaHoB. HanpskeHvne umkna B
C:Hs , C.H; C:H,o , kKOHPOpMauun CqH,,, n3oMmepus umknoankaHoB («no ckeneTy», UnC -, TpaHc-,
MeXKraccoBas). XMMnyeckne CBOMCTBA LMKIOANKaHOB: ropeHne, pasnoxeHune, pagvkanbHoe
3amelleHmne, nsomepmsaumsa. Ocobble cBOMCTBA LMKIONponaHa 1 UuknobyTtaHa.

ApeHbl. BeH3on kak npeacrtaBuTenb apeHoB. CTpoeHne Mornekynbl 6eH3ona, ConpsieHne nu-
cBazen. MNonyyeHune apeHoB. Puanyeckune ceorcTea dbeHsona. Peakuum anekTpodumnsHOro



3aMelleHns ¢ ydacTneM 6eHsona: ranoreHnpoBaHue, HUTpoBaHue, ankunmpoBaHue. OpneHTauus
npw anekTpodunbHOM 3amelleHnn. Peakummn 6okoBbIX Lenen anknndeHsonos. Cnocoobi
nony4eHus. NpumeHeHne GeH3ona 1 ero roMosoroB.

PelueHre pacyeTHbIX 3ag4ay Ha BbIBOA hOPMYr OpraHMYeckmX BELLEeCTB MO0 MacCoBbIM AOMNSM U MO
npoaykTaM CropaHusi.

HemoHcTpauun. MNopeHne atuneHa. OTHOLEHVE BELLECTB K pacTBopaM NepmaHraHaTta Kanvs u
6pomHon Boge. OnpeaeneHne Ka4eCcTBEHHOIO CocTaBa MeTaHa U 3TUNeHa Nno NpoayKkTaM ropeHus.

INa6opaTtopHble onbITbl. 1./3roToBNeHe Moaenen yrneBogopoaoB 1 UxX
ranoreHnpon3BodHbIX.2.O3HaKoMMeHme ¢ NpoayKTaMmy HedT1, KAMEHHOIO Yrnsa U NpoayKTaMm 1x
nepepaboTku. 3.06HapyXeHe B KEpOCUHE HenpeaenbHbIX coeanHeHuid. 4. O3HaKoMeHue ¢
obpasuamu kayy4ykoB, pe3vHbl 1 360HMTA.

Tema 4. Kucnopodcodepxxaujue coeQuHeHust. (17 4)

Crnupmni. CocTaB u knaccudukaumsa cnmptos (Mo XxapakTepy yrnesogopoaHoro pagukana u no
aTOMHOCTW), HOMeHKNaTypa. N3omepusi cnupToB (NONOXEHWUE MAPOKCUIbHBIX Py,
MEeXKnaccoBasi, «yrnepogHoro ckenetay). dmusmyeckne CBONCTBa CNUMPTOB, UX MOSy4YEHME.
MexmonekynsipHasi BoaopoaHas cBs3b. OCO6EHHOCTU 3NEKTPOHHOIO CTPOEHUS MOSEKYN CNNPTOB.
XnMnyeckne CBONCTBa CNMPTOB, 0BYCMNOBMEHHbIE HANMMYMEM B MOMEKyax rmapoKcorpynmn:
o6pa3oBaHue ankoronsitoB, B3aMMOAENCTBUE C rafloreHOBOAOPOAAMM, MEXMONEKYNSAPHAsA U BHYTPU
MoIeKynsapHas gervapaTtaumsi, aTepudmkaums, okKUcneHme n gernapupoBaHme CnmpToB.
OcobeHHOCTN CBOMCTB MHOrOaTOMHbIX CnMpToB. KauyecTBeHHasn peakumsi HA MHOrOaTOMHbIE CMMPTLI.
BaxHelwne npeactaBUTENN CNNPTOB: METAHON, 3TAHOJ, STUMEHTTINKOMb, MNLEPUH.
dunsmonornyeckoe encTeme MetTaHona u ataHona. PaccmoTpeHne MexaHM3mMoB XMMNYECKMX
peakuui.

@eHorsibl. CTpoeHne, nsoMepus, HoMeHknatypa eHonoB, ux randeckne CBOMCTBA M Nosny4veHme.
Xumudeckne ceoncTtea peHonos. KucnoTHele cBOMCTBa. BaamHoe BriMsiHWME aToMOB W rpynn B
MOJIeKynax opraHM4eckmx BeLLecTs Ha npumepe deHona. lNonnkoHaeHcauns geHona ¢
dopmanbaerngom. KadectseHHas peakuuna Ha doeHon. NpumeHeHne dpeHona. MHoroatoMHble
deHonbl.

HemoHcTpauun. BoigeneHune Bogopoga ua atmnosoro cnupTta. CpaBHeHMe CBOMCTB CNMPTOB B
roMosiorm4yeckom psgy (pacTBopuMOCTb B BoAeE, FOpeHne, B3aUMOAENCTBME C HAaTPUEM).
B3aumopgenictere rnvuepuHa ¢ HaTpueM. NMonyyeHne cnoxHblx 3npoB. KauecTBeHHasn peakums Ha
MHOroatomHble cnmpTbl. KauecTBeHHas peakums Ha deHon (¢ xnopuaom xenesa (),
PactBopumocTb cheHona B BOAE Npu pasnuyHon Temnepartype. BoitecHeHne oeHona ns deHonsara
HaTpWs YronbHOW KACNOTOMN.

Na6opaTtopHble onbIThIl. 1. PacTBOpeHWe rmyueprHa B BOAE Y peakuusi ero ¢ ruapokcnaoMm Meau
(). Bsanmogewncteue eHona ¢ 6GpomMHOM BOOW U C paCTBOPOM LLENOYMN.

AnbOeaudbl u kemoHbl. Knaccudukaumsi, CTpOeHUe UX MONeKyrsl, U3oMepust U HOMeHKnaTypa.
OcobeHHOCTU CTpoeHus kapOoHubHONM rpynnbl. Pnsnyeckmne cBoncTBa hopmanbaernga n ero
romMosioroB. XMn4eckue CBOMCTBA anbaernaoB, 06yCrnoBreHHbIE HAaNMYMEM B MOSEKyne
KapOOHUNBHON rpynmnbl aTOMOB (TMAPUPOBaHNE, OKUCIIEHNE aMMUAYHbIMU PACTBOPaMK OKCUAa
cepebpa n rmgpokecnga meam (I1)). KawectseHHble peakuumn Ha anbaerngpl. Peakums
nonukoHgeHcaumm deHona ¢ dopmanbaerngom. OcobeHHOCTN CTPOEHUSA N XMMUYECKUX CBOWCTB
KEeTOHOB.

OemoHcTpaumKn. Peakuums «cepebpsiHoro sepkanay.

JlabopaTopHble onbITbl. Ka4yecTBEHHbIE peakumm Ha anbaernapl (C ammmavyHbIMK pacTBopamm
okcuaa cepebpa un rmgpokcngom meaum (Il)). Okncnenune cnupta B anbaerng. lNonyyeHne n ceoncTea
KapOOHOBbIX KUCMOT.



KapboHosbie kucriomsl. CTpoeHne Monekyn KapboHOBLIX KUCMOT M KapBOKCUITbHOW Fpynmbl.
Knaccndukaumsa n HomeHknatypa kapboHOBbIX KUCTTOT. Pn3myeckme CBONCTBa KapOOHOBLIX KMCNOT
M UX 3aBUCMMOCTb OT CTpoeHus monekyn. KapboHoBble kKMcnoThl B npupoae. bronornyeckasn ponb
KapboHOBbIX kmucnot. ObLmne CBONCTBA HEOPraHMYECKNX U OPraHNYEeCKMUX KACNOT (B3anMoaencTeme
C MeTannamMmu, okcugamu meTasnsioB, OCHOBaHUSAMM, consimn). BnusHue yrneeBogopogHoro pagmkana
Ha cuny kapboHoBow KMcnoThl. Peakunsa atepudumkaumm, ycnosusa ee nposeneHus. OQHOOCHOBHbIE
1 MHOTFOOCHOBHbIE, HenpeaernbHble kKapOoHoBble kKCnoTbl. OTAeNbHbIE NPeaCTaBUTENM KUCHOT.

CrioxHble 3¢bupbi. CTPOEHME CNOXHBIX 3UPOB, N3oMepUs (MEXKITAccoBasi U «yrnepogHoro
ckeneTta»). HomeHknaTypa cnoxHbix aconpos. O6paTnmMocTb peakumm aTepudumkaumm, rmaponms
CNOXHbIX 3¢hmnpos. PaBHoBecKe peakuumn: aTepmudmrkaummn- rmgponmsa; pakropbl BNUsSKOLWME Ha
rmaponms.

2Kupbi - cnoxHble agupbl rNnLeprHa n kapboHoBbIX KMCNOT. CocTaB U CTPOEHUE MONEKYN XUPOB.
Knaccudukauus xxupos. OMbineHne X1MpoB, nonydyeHne Mbina. Mbeina, o6 bscHeHe X MOLLMX
cBoncTB. XXupsbl B npupoae. buonornyeckas gyHkums xupoB. MNoHaTtne 06 CMC. O6bsicHeHue
MotoLmMx cBorcTB Mbina n CMC.

OdemMoHcTpauun. Xummyeckne CBOMCTBA YKCYCHOWM N MypaBbMHOMW KUCAOT. [ony4eHne CroXHoro
adhupa. Konnekuunsa macen.

JlabopaTopHble onbITbl. PAacTBOPUMOCTb XMPOB. [JokazaTenbCTBO HENPEeaenbLHOro xapakrepa
Xnakoro xupa. OMbineHue xumpos. CpaBHeHne cBoWCTB Mblria n CMC

OTumonorus HassaHus kracca. MoHo-, ou- n nonucaxapuabl. lNpegcraBuTenu Kaxxaon rpynnol.
Buonornyeckas ponb yrneBoAoB. VX 3HauyeHne B XU3HM YenoBeka 1 obLiecTsa.

MoHocaxapudsbi. Nx knaccndpmkaums. 'ekcosbl U X npeactaButenn. [Mokosa, ee pusnyeckme
CBOWCTBA, CTPOEHME MOSEKynbl. PaBHOBeCKs B pacTBOpE MOKO3bl. 3aBUCMMOCTb XMMUYECKNX
CBOWNCTB IMOKO3bl OT CTPOEHUSA Monekynbl. Bsaumopernictaue ¢ rugpokcuagom megu(ll) npm
KOMHaTHOW TemnepaTtype 1 HarpeBaHuu, atepudurkauns, peakums «cepedpsaHoro sepkanay,
rmgpupoBaHne. Peakumm GpoXXeHWs KO3kl CIMPTOBOrO, MOMNOYHOKMCOro. [Mioko3a B npupoae.
Buonornyeckasn ponb rntoko3bl. [prMeHeHne rnoko3bl HAa OCHOBE ee CBONCTB. PpyKTO3a Kak
n3omep rnoko3bl. CpaBHEHMS CTPOEHUSA MOSEKYN U XUMUYECKUX CBOMCTB MOKO3bl U OPYKTO3bI.
dpykTO3a B NpMpoae n ee buonornyeckasi posb.

Hucaxapudsi. CTpoeHue, obias popmyna n npeacrasmtenun. Caxaposa, nakrosa, Manstosa, ux
CTpOeHUue 1 Buonornyeckas ponb. M'maponus gucaxapmaos. MpombILINEHHOE NOMyYeHne caxaposbl
13 NpupogHoro ceipbsi. [onucaxapudsl. Obwas dopmyna u NpeacTaBUTENN: 4eKCTPUHbI U
rMUKOTEH, Kpaxmar, Lennososa (CpaBHUTENbHas xapakTepucTuka). Pusmyeckne cBoncTea
nonmcaxapuaoB. XMuMU4eckne CBOMCTBa nonmcaxapvaos. 'maponus nonvcaxapuios.
KauecTtBeHHas peakuusi Ha kpaxmarn. lNonucaxapuapl B npupoae, ux dbuonormyeckas pornb.
MpumeHeHe NonmMcaxapuaoB Ha OCHOBAHUM UX CBOMCTB (BONOKHA). MoHATNE 06 MCKYCCTBEHHBLIX
BOMOKHax. Baaumogenicteme Lenntonossl ¢ HEOPraHNYeCKMMU 1 KAapPOOHOBLIMU KUCHOTaMK -
o6pa3oBaHme CNoXHbIX 3UPOB.

OemoHcTpauuun. BsanmogencTame rmnoko3bl ¢ rugpokcngom megu(ll) 6e3 HarpesaHmsa n npu
HarpeBaHun. Peakuus «cepebpsiHoro aepkanay rmokosbl. [Maponns caxaposbl, LENnonossbl 1
Kpaxmarna. Konnekums BONOKOH.

JlabopaTopHble onbITbl. B3anmogenctane rnoko3sbl 1 caxaposbl ¢ rugpokcugom meau(ll).
B3anmogelicTBue kpaxmana ¢ nogom. O6pasubl NPUPOAHbIX N UCKYCCTBEHHbLIX BONTOKOH.

Tema 5. Asomocodepxaujue coeduHeHus. (10 4)

Amunbi. OnpegenerHne ammHoB. CTpoeHne amnHoB. Knaccudumkaums, nsomepus n HoMeHknatypa
amunHoB. Anndatuyeckne n apomaTuyeckme aMnHbl. AHUMAYH. [onyyeHne aMMHOB: anknnupoBaHve
amMMmnaka, BOCCTaHOBMEHNE HUTPOCOeAMHEHUN (peakumsa 3uHuHa). drusnyeckme CBONCTBA aMUHOB.
X1MUYecKkne CBOMCTBa aMUHOB: B3aMMoaencTBue ¢ kmucrnotamm u Bogon. OCHOBHOCTb aMUHOB.
"lomornornyecknin psg apoMaTnyeckmx aMmnmHoB. BaaMMmHoe BrvMsiHe aTOMOB B MOJieKyrnax Ha
npumepe ammmnaka, anndaTmyecknx U apoMaTMYecKnx aMMHOB; aHUIMHA, GeH3ona u
HUTpobeH3ona.



AmuHokucriomsl. CocTaB U CTpOEeHne MOJieKkysnmn aMMHOKUCTIOT, USOMepUun. [lBoncTBEHHOCTD
KWMCNOTHO-OCHOBHbIX CBOMCTB aMUHOKUCIIOT 1 ee NPUYUHBI. B3anmopgencteme aMMHOKUCNOT C
OCHOBaHUAMMN, o6pasoBaHme CITOXHbIX SQ)I/IpOB. Baaumopenctene aMMHOKUCIOT C CUSTbHLIMU
KUCnoTamu. OGpaaoaaHme BHYTPUMOINEKYNMAPHbIX conen. Peakuus nonnkoHAeHcaunum aMmMHOKNCHOT.

benku - npupogHble 6uononumepsl. MNenTnaHas rpynna atToMoB M NenTuaHas ceasb. [entuabl.
Benku. MNMepBuyHasga, BTOpMYHas U TpeTU4Hasa CTPYKTYpbl 6enkoB. XnMmmnyeckue cBomctasa 6enkos:
ropeHne, geHartypaums, rmgponus, KadecTBeHHble peakunn. bruonornveckne gyHKUMn 6enkoB.
3Ha4veHmne 6enkoB. YeTBepTMUHasa CTpyKTypa OenkoB Kak arperaums 6enkoBbixX U HEOENKOBbLIX
mornekyn. MmobanbHas npobnema 6enkoBoro ronoaaHus n nytu ee peweHus. MNMoxatne OHK n PHK.
lMoHsATME O HyKneoTuae, NUPUMUANHOBLIX U NYPUHOBbLIX OCHOBaHMSX. NepBuyHas, BTOpuYHas u
TpetnyHaa cTpykTypbl OHK. Buonorudeckas pone JHK 1 PHK. N'eHHasa nHxeHepus u
BuoTexHonorus.

HOemoHcTpaumun. OnbiTbl C METUNAMUHOM: TOPEHUE, LLIENOYHbIe CBOMCTBA pacTBopa. ObpasoBaHue
conen. BsanmogencTaume aHunmMHa ¢ ConsiHOM KMCRoTon U ¢ 6pomHon Bogon. Okpacka TKaHu
aHWUNMHOBLIM KpacuTerneM. [lokasaTenbCTBO HannumMsa yHKUUMOHanNbHbIX rpynn B pacTBopax
aMuHokucnoT. PactBopeHune n ocaxaeHne 6enkos. [leHaTypauusa 6enkoB. Konnekuuns «BonokHa.

INa6opartopHbie onbITbl. 1.06pa3Lbl CUHTETUYECKNX BONOKOH. 2. PacTBopeHune 6enkos B Boae.
Koarynauwms »xenatuHa cnuptom. 3.LiBeTHble peakuun 6enkos. 4.06HapyxeHne Gernka B MOSoKe.

Tema 6 . Buonozuyecku akmueHbie seujecmea. (4 4)
MoHsaTMe o BuTammHax. Mx knaccndukaums n obosHaveHune. Npodurnaktnka aBuTammHO30B.

lMoHATME 0 hepMeHTax Kak 0 Buonoruyeckux katanmaartopax 6enkoson npupoasl. OcobeHHOCTH
CTPOEHUSI U CBOWCTB B CPaBHEHMMW C HEOPraHMYEeCKUMM KaTanuaaTopamu. 3HavyeHue B Guonorum um
npuMeHeHne B NnpoMbiwneHHocTn. Knaccndukaumsa dpepmeHToB. OCOOEHHOCTU CTPOEHNS U CBOWCTB
PepPMEHTOB: CENEKTUBHOCTb U 3PEKTUBHOCTb.

MoHaTne o rOpMOHax Kak OMOMNorMYeckn akTUBHbIX BELLIECTBAX, BbINOMHSAKOLLNX OHAOOKPUHHYO
perynauun, xm3HeaeAaTeribHOCTU OpraHM3mMoB.

MoHsITUE O NekapcTBax Kak XMmmnoTepaneBTUYeckux npenapartax. [pynnbl nekapcTs: cynbgamuapl,
aHTUBNOTKKM, acnpuH. Be3onacHble cnocobbl NPUMEHEHWS NEKAPCTBEHHBIX (DOPM.

Tema 7. (6 yacoB) cKkyccTBeHHbIe U CUHTETUYECKUEe NoNMMephbl
MckyccTBeHHbIenonuMe p bl. [lony4eHne NCKyCCTBEHHbLIX NOMMMEPOB, Kak NPogyKTOB
XMMU4eckon moandmrkaumm NpUpoAHOro NOSIMMEPHOro Chipbsl. ICKyCCTBEHHbIE BOMOKHA
(aueTaTHbIN LWENK, BUCKO3a), X CBOWCTBA U MPUMEHEHNE.

CnHTeTmyeckunenonume p bl lNonyyeHne cMHTETUYECKNX NONMMEPOB peakunsMm
nonuMmepusauumn 1 nonmkoHaeHcauuun. CTpykTypa nonumMepoB NMHenHas, pa3BeTBreHHas 1
npocTpaHcTBeHHas. [peacTaBuTeny CUHTETUYECKUX NITacTMacce: NOAM3TUIIEH HU3KOIO U BbICOKOrO
AaBrieHns, nonunponuneH n nonueuMHUNXnopung. CMHTEeTUYECKME BOMNOKHA: NaBcaH, HUTPOH U
KarpoH.

Mpaktuyeckas paborta Ne2 no teme: «Pacno3HaBaHMe NacTMacc U BOSTOKOHY.






TemaTtnuyeckoe nnaHmpoBaHue 10 knacc

Ne HasBaHue Tem Konun4yectBO YacoB
n\n
Bcero [Teopus |Mpakt|KoHT |[1a6.p |OeMoOHcT.
pa6é |pab
1 BBeneHune 1 1 1
2 Teopusa cTpoeHUs1 opraHNYeCcKnx 11 10 1
coeauHeHUn
3 YrneBogopogabl. 19 16 1 2 4
4 Kucnopogcopepxaume 17 14 2 1 4 —
coeauNHeHus.
5 AsoTcopgepxawme coeguHeHNs 10 7 2 1 1 —
6 Buonornyeckn akTuBHbIE 4 4
coeguHeHus
7. NMonumepsbl. 6 6 1 — 2 —
BCEIo 68 58 5 5 3 4
UHdopmMauma o KOHTPONbHbIX paboTax.
Rara, Utoro
npoBeAeHusA .
. | Tema KOHTPOJNILHOW PaboThbI KOHTPOJbHbIX
KOHTPOJbHOMN
pabot
paboTbl
09.10 KonmponbHas paboma Ne1 no teme: «CTpoeHue u
Knaccudumkaumns opraHn4ecknx CoOeanHeHN» ».
23.12 KonmponbHas paboma Ne2 no teme: «Yrnesoaopoabl».
04.03 KonmponbHas paboma Ne3 no teme: «Knucnopogocogepxaiimne
COEQVHEHNSI».
13.04 KonmponbHas paboma Ne4 no teme: «AsoTcogepalume
opraHuyeckMe CoeauHEHUs.
18.05 KoumponbHasi paboma Ne5 no teme: «MToroBasi KOHTponbHas
paboTay.




UToro KOHTpONbHbLIX paboT 3a rog 5 ypokoB

MHdopmauma o npakTuyecknx pabortax.

aTa
fara, Utoro
npoBeneHus -
. | Tema npakTM4yeckon paboTbl NpaKTU4eCKnX
npakTM4ecKom
pabot
paboTbl
2310 TMpakmuyeckas paboma Ne1 no teme: «KauyecTBeHHbIN aHann3
' OpraHn4yecKknx coeauHEHNn»

13.11 TNpakmuyeckas paboma Ne2 no teme: «[lonyyeHne aTuneHa u

n3y4YeHne ero CBOMCTB»
22.01 TMpakmuyeckas paboma Ne3 no teme: «CnmpTbi»
17.02 Tpakmuyeckasi paboma No4 no teme: «KapOGoHOBbIE KMCIOTbI»
26.02 lMpakmuyeckas paboma Ne5 no Teme: «Yrneeoapl»
25.03 lMpakmuyeckas paboma N26 no teme: « AMUHbI.

AMMHOKNCAOTbI»
15.04 lMpakmuyeckas paboma Ne7 no teme: «aeHTndunkaums

OpraHU4eckmx BeLLeCTB»
UToro npaktnyecknx pabot 3a rog 2 ypoka

KpaTkoe conepxxaHue paboyen nporpammbl no xumum 11 knacca.
Tema1l. CtpoeHue atoma 1 nepuoamnyeckun 3akoH 1. U. MenaeneeBa (7 4acoB)

OcHOBHbIe cBeAeHUs1 0 CTPOEHUU aToMa. SAApo: NPOTOHbI M HEWTPOHbI. M30TONbI. NEKTPOHBDI.
OneKTpoHHas obonoyka. dHepreTuiecknin ypoBeHb. OCOBGEHHOCTU CTPOEHUST SNIEKTPOHHbIX
obonoyek aToMOB 3M1EMEHTOB 4-ro 1 5-ro nepnogos nepuoamnyeckon cucremnl . . Mengeneesa
(nepexogHbIx anemeHToB). [oHsATHE 006 opbuTansx. s- u p-opdbutann. dNEKTPOHHbIE KOHUIYpaLMm
aTOMOB XMMWYECKNX 3rIEMEHTOB.

Mepuogunyeckun 3akoH A.U. MeHaeneeBa B cBeTe y4eHUs1 O CTPOEHUM aToMa.

OtkpbiTe . . MeHgeneeBbiM neprnoamnyeckoro 3akoHa. lNepunognyeckas cucrema XMMmn4eckmx
anemeHToB [1. 1. MeHgeneeBa - rpaduyeckoe oTobpaxkeHne nepnoanyeckoro 3akoHa. dusnveckui
CMbICI NOPAOKOBOro HOMepa anemMeHTa, HoMmepa nepuroaa u Homepa rpynnbl. BaneHTHble
3NEKTPOHbI. [1PUYMHBI N3MEHEHNA CBONCTB 3M1IEMEHTOB B Nepmnogax 1 rpynnax (rnaBHbIX
nogrpynnax).

MonoxeHne Bogopoaa B Nepmoanyeckon cucteme. 3HavyeHne nepmoamyeckoro 3akoHa u
nepnognyecKkon cucteMbl Xummnieckmx anemeHToB [. V. MeHgeneesa Ans pas3suTyst HAyku U
NOHUMAHUSA XMMUYECKON KapTUHbI MUpPa.

HemoHcTpaunn. PasnuyHble popMbl NEPUOANYECKON CUCTEMBI XUMUYECKMX anemeHToB [. U.
MeHnpeneesa.

JNa6bopaTopHbIn onbIT. 1. KOHCTpynpoBaHne nepnoamnyeckon Tabnuupbl 3N1EMEHTOB C
MCMNONb30BaHNEM KapTOYEK.

Tema 2. CtpoeHue BewecTBa (22 yaca)

MoHHaa xummnyeckasa cBA3b. KaTnoHbl 1 aHMoHbl. Knaccudmkaumsi MoHoB. MOHHbIe
Kpuctannmyeckume pelietkn. CBOMCTBA BELLECTB C 3TMM TUMOM KPUCTaNSIMYECKNX PELLIETOK.
KoBaneHTHasi xuMmmnuyeckas cBA3b. ONeKkTpooTpuuaTenbHocTb. MNonspHas u HenondpHas



KoBaneHTHble cBA3n. [unonb. MNonspHOCTb CBA3M 1 NONSPHOCTL Monekyrbl. OBMEHHbIN 1 OHOPHO-
aKLUEeNTOPHbIA MeXaHU3Mbl 00pa3oBaHNst KOBANEHTHOM CBA3WU. MoOneKynsipHbIe U aTOMHbIE
Kpuctannmyeckme peluetkn. CBOMCTBA BELIECTB C 3TUMWN TUMAMN KPUCTarNSIMYECKNX PELLIETOK.
MeTannuyeckaa xummnyeckasn cBa3b. OCoOGEHHOCTN CTPOEHUA aTOMOB MeTannoB. MeTannuyeckas
XMMUYecKas CBA3b U MeTannmnyeckas kpuctannuyeckasi pewieTtka. CBOMCTBa BELLECTB C 3TUM TUMOM
CBSA3MN.

BopopogHasa xmmMmuyeckasa cBa3b. MexmonekynspHasa n BHyTPUMOEKynsipHas BoAOpoaHas
CBA3b. 3Ha4YeHne BOAOPOAHONM CBA3W Aflsl OpraHM3aumnm CTPpyKTyp GMononmmepos.

Monumepsl. MNMnacTmaccol: TepmonnacTbl U peakTonnacTbl, X NPeACTaBUTENN U NMPUMEHEHNE.
BonokHa: npupoaHbie (pacTUTENbHbIE U XKUBOTHbBIE) U XUMNYECKNE (MCKYCCTBEHHbIE U
CUHTETUYECKUNE), X NPEACTaBUTENN U NPUMEHEHME.

Fa3oobpa3Hoe cocTofAHUE BellecTBa. Tpu arperatHbiX COCTOSAHUSA Boabl. OCOBEHHOCTU CTPOEHUs
rasoB. MonsipHbIN 06beM razoobpasHbiX BELLECTB.

MpuMepbl razoobpasHbIx NPUPOAHbLIX CMEeCcei: BO3ayX, NPUPOAHbIN ra3. 3arpsasHeHne atmocgepbl
(KkMCNOTHBIE OOXAMW, NAPHUKOBbLIN 3chdeKT) n 6opbba ¢ HUM. MNpeacTaBuTeNn razaoobpasHbIX
BELLLECTB: BOAOPOA, KMCNopoad, YrNeKUCrbli ra3, aMmMmmnak, aTuneH. Mix nonydeHune, cobupanme n
pacrno3HaBaHue.

Xupgkoe coctosiHue BewecTBa. Boga. MNoTpebnerne Boabl B O6biTy U Ha nponsBoacTtee. XKecTkoCcTb
BOAbl U cnocobbl ee ycTpaHeHus. MyHepanbHble BoAbl, MX MCMNOMb30BaHME B CTOMOBbLIX U fie4ebHbIX
Lensx.

Kupgkue kpuctannbl U X NPUMEHEHUE.

TBepaoe coctosiHMe BewecTBa. AMOpHbIE TBEPAbIE BELLECTBA B NPUPOAE U B XXU3HW YenoBeka,
MX 3Ha4YeHne N npumeHeHne. Kpuctannmyeckoe CTpoeHne BeLLECTBa.

OucnepcHble cuctembl. [ToHATNE O ANCNEPCHBIX cucTemax. [ucnepcHada asa u gucnepcuoHHas
cpena. Knaccudmkaums gucnepcHbix CUCTEM B 3aBUCKMMOCTMW OT arperatHoro COCTosiHMS
ANCNepCHON cpeapbl U AMcnepcuoHHon dasbl. pyboamcnepcHble CUCTEMBI: SMYMbCUM, CYCNEH3UN,
asposonu.

ToHKOOUCNEPCHbIE CUCTEMBI: TENN U 30M1N.

CocraB BewecTBa U cmecen. Bellectsa MONEKynApHOro n HEMOMEKYNAPHOro CTPOeHMs. 3aKoH
NMOCTOSIHCTBA COCTaBa BELLECTB.

MoHsiTWe «Jonsi» u ee pasHOBUAHOCTU: MaccoBas (0ONSA 3NeMeHTOB B COeAMHEHMU, A0rS
KOMMOHEHTa B CMECM - A0Ms1 NpUMecein, A0Sl pacCTBOPEHHOrO BELLECTBA B pacTBOpe) U ob6bemMHas.
[ons BbiIxoda NpoaykTa peakumnm oT TeOpeTUYECKN BO3MOXHOTO.

HOemoHcTpaumu. Mogenb KpUcTannmyeckon pelleTkn xnopmaa Hatpusi. Obpasubl MMHeparnoB ¢
WOHHOW KpUCTanmM4YecKon peLleTKor: KanbLmTa, ranuta. Mogenu Kpuctanmyecknx peLueTok
«cyxoro nbga» (unu noga), anmasa, rpacduTa (unu ksapua). Mogens monekynsl HK. O6pasupl
nnactmacc (dheHonodopmanbgerngHole, nonnypeTaH, NONNITUIEH, NOSIMNPONUIEH,
NONMBMHUNXIOPUA) 1 n3genus n3 Hnx. O6pasLbl BOMOKOH (LLUEePCTb, LUENK, aueTaTHoe BOMOKHO,
KarnpoH, naBcaH, HEWMOoH) 1 n3genus n3 HuX. ObpasLbl HeopraHNM4Yeckux NoMMepoB (cepa
nnacruyeckasi, KBapL, OKCug antoMUHNUS, MPUPOAHbIE antoMocunukaTel). Mogenb MONsipHOro
ob6bema rasoB. Tpu arperatHbix cocTossHMA BoAbl. O6pasLbl Hakuny B YanHUke n Tpybax
LEeHTpanbHOro otonneHunsi. )KeCTkoCTb BOAbI 1 CNOCO0LI ee ycTpaHeHust. Mprubopbl Ha XUOKNX
kpuctannax. O6pasLbl pasnnyHbIX AUCMEPCHbIX CUCTEM: AMYTbCUIA, CYCMEH3UA, a3p030rien, renem u
3onen. Koarynsaumsa. CuHepesuc. 3ddekt TuHaans.

JlabopaTopHble onbIThl. 2. OnpegeneHne Tuna KPUCTanIMYEeCKon peLleTKn BeLeCcTBa U onmucaHue
ero cBoncTB. 3. O3HaKoMneHme ¢ KonnekumMen nonmmepos: NNacTMacc U BOSTOKOH U U3Aennst U3 HUX.
4. VicnbiTaHne BOAbI HA KECTKOCTb. YCTpaHeHUe XecTKoCTU Boabl. 5. O3HakomneHve ¢
MUHepanbHbIMY Bogamu. 6. O3HakomMneHne ¢ gucnepcHeiMu cuctemamu. NMpaktnyeckas pabora
Ne1. Mony4eHne, cobupaHne n pacnosHaBaHue rasos.

Tema 3. Xummnyeckue peakumum (20 yacos)

Peakuuu, ngyume 6e3 nsameHeHUA coctaBa BewecTB. ANSIOTPONNS 1 ansioTponHble
BUOOM3MEHeHMs. [MpnunHblI annoTponumn Ha NnpuMmepe MoaMduKkaLmin kKucnopoaa, yrnepoga u
docchopa. O30H, ero Guonornyeckast posnb. Iaomepbl 1 n3omMepus.

Peakuuu, ngyuime c uameHeHue cocTaBa BellecTBa. Peakunm coeamHeHus1, pasroxXeHus,
3aMeLLeHns n obMeHa B HEOPraHMYECKON U OpraHN4eckon XxuMmmnn. Peakumm 3k30- 1
aHJoTepmmyeckne. TennoBon 3IdEKT XMMUYECKON peakumn U TePMOXUMUYECKNE YPaBHEHUS.
Peakuun ropeHusi, Kak YacTHbIN Cryvan 3K30TEPMUYECKNX

peakuni.



CKOpPOCTb XMMUYECKOW peaKkuumn. 3aBUCMMOCTb CKOPOCTU XUMUYECKOWN peakumn OT Npupoabl
pearnpyroLmnx BeLecTs, KOHLEeHTpaumm, TeMmnepaTypbl, Nnowaamn noBepxXHOCTN CONPUKOCHOBEHNUS U
kaTtanusatopa. Peakumm romo- u reteporeHHble. [IoHsATUE O kaTanunse u katanusatopax. PepmeHThbI
Kak Buonorunyeckne katanmsaTopbl, 0COBEHHOCTM UX PYHKLIMOHUPOBAHUS.

O6paTMMOCTb XMMUYECKUX peakunn. HeobpaTumble n o6paTUMbIe XUMUYECKME peaKLni.
CocTosiHMe XMMUYeCcKoro paBHoOBeCUsl Anst 06paTUMbIX XMMUYECKNX peakumin. Cnocobbl cMeLLeHus
XMMUYECKOro paBHOBECUS Ha NpuMepe CMHTe3a amMuaka. MNoHsaTMe 06 OCHOBHbIX HayYHbIX
nNpUHUKMNax NPon3BOACTBa Ha NpUMepe CUHTE3a aMMuaka Unn CepPHOn KNCIoTbI.

Ponb BoAbl B XuMnieckom peakummn. VICTUHHbIE pacTBopbl. PacTBopnmMocTb 1 knaccudmkaums
BELLEeCTB M0 3TOMY NPU3HaKky: pacTBOpUMbIE, MarnopacTBOpMMbIE Y HEPaCTBOPUMbIE BeLLLeCTBa.
ONEeKTPONUTLI N HEANEKTPONUTLI. ANEKTponMTUYeckas anccoumaums. KncnoTsl, OCHOBaHUS U CONK C
TOYKW 3PEHUS TEOPUMN INEKTPONUTUYECKON auccoumnauunu.

Xumuyeckne CBOMCTBA BOAbI; B3aMMOLENCTBUE C MeTanaMmm, OCHOBHbIMU U KUCIOTHLIMMU
oKcuaamu, pasnoxeHne 1 obpasoBaHme KpuctTannorgpaToB. Peakumm rugpatauym B opraHM4eCcKom
XUMUM.

F'mpaponns opraHNYeCcKNX U HeopraHM4Yeckux coeguHeHnn. HeobpaTuUMbIN rMapPonma.
O6paTtumbii rmgponus conen. MMaponns opraHNYecKnx COeANHEHU 1 ero NPakTUYeCcKoe 3HavYeHne
AN NonyyYeHnsa rmaponmnsHoro cnmpTta U Mblna. bronornyeckas ponb rmaponunsa B NacTM4yeckom u
3HepreTM4eckom obMeHe BELLECTB 1 SHEPTUU B KNeTKe.

OkucnutenbHO—BOCCTaHOBUTENbHLIE peakuun. CteneHb okucneHus. OnpegeneHne creneHu
oKucreHust no doopmyne coeamHerust. NoHATne 00 OKMCNNTENBbHO-BOCCTAHOBUTENBHbBIX PeakLUUsiX.
OxkuncneHne n BoCCTaHOBMEHWE, OKUCINTENb U BOCCTAHOBUTENb.

AnekTponus. ANeKTPonm3 Kak OKUCIUTENBHO-BOCCTaHOBUTESbHBIN NpoLEecc. DNeKTponus
pacnnaBoB 1 pacTBOPOB Ha npumepe xnopuaa Hatpus. [NpakTuyeckoe NpuMeHeHne anekTponunaa.
OneKkTponMTUYecKoe Nony4yeHme antoMnUHNS.

DemoHcTpauun. NpespauleHne kpacHoro gocdopa B 6enbin. O3oHaTop. Mogenu Monekyn H-
OyTaHa 1 n3obyTtaHa. 3aBUCMMOCTb CKOPOCTUK peakuun OT NPUPOALI BELLECTB Ha NpuMepe
B3aMMOLENCTBMS PacTBOPOB Pa3fMYHbIX KMCIOT O4MHAKOBOW KOHLEHTpauun ¢ 04MHaKkoBbIMA
rpaHynamu LiMHKa 1 B3anMoaenCTBUSA OAMHAKOBbIX KYCOUYKOB pa3HbIX MeTanmnoB (MarHus, LmHka,
Xenesa) ¢ ConsdHoM KNCNoTon. Baanmoaencrame pacTBopoB CEPHOM KUCIOTbI C pacTBopaMmu
TMocynbdata HaTpust Pa3nUYHON KOHLEHTpauumn n TemnepaTypbl. Mogenb Kunswero cros.
PasnoxeHune nepokcuaa Bogopoaa ¢ NOMOLLBLO KaTtanu3aTopa (okevaa mapradua (IV)) n katanasbl
CbIPOro Msica 1 cblporo kaptodens. MNpumepbl HEOOpaTUMBbIX peakuuin, UayLmx ¢ odbpasoBaHueM
ocafka, rasa unv Bogbl. Bsaumogencteme nutns n HaTpusa ¢ Bogon. MNMonydeHne okcmnaa ocgopa
(V) n pacTBopeHne ero B BOAE; UCMbITaHNE MOSTy4eHHOro pacteopa nakmycom. Obpasubl
KpucTannornapartos. VicnbiTaHne pacTBOPOB 3MEKTPOSNIMTOB M HE3NEKTPONUTOB Ha NpeaMeT
anccoumaunn. 3aBUCMMOCTb CTEMEHU SNEKTPONUTUYECKON AMCCoLMaLnmn YKCYCHON KMCOTbI OT
pa3baBneHust pacteopa. 'maponus kapbuaa kanbuus. Fmaponns kapboHaToB LENOYHbIX MeTasnsoB
W HUTpaToB uuHKa unm cemHua (Il). NonyyeHre mbina. MNMpocTenwme oKUCNNTENbHO-
BOCCTaHOBUTESbHbIE peakLUun; B3aMmMogencTBne LMHKa C CONSIHOM KMCIIOTON U XKernesa C pacTBOPOM
cynbdarta megm (). Mogene anektponusepa. Mogenb 9NeKTPONM3HOM BaHHbI AN NonyyYeHns
antoMUHKUS.

JlabopaTopHble onbITbl. 7. Peakuns 3ameLleHns Meam XXenesom B pacTBOpe MeAHOIo Kyrnopoca.
8. Peakuum, ngywime c obpasoBaHmeM ocagka, rasa u Bogbl. 9. lNonyyeHne kucnopoga
pasnoXeHvem nepokcuaa Bo4opoaa ¢ nomoLlblo okeuaa mapradua (IV) n katanasbl Cbiporo
kapTtocpens. 10. NonyyeHne Bogopoaa B3aMMmoaencTBMEM KMCHOTbI C LIMHKOM. 11. PaanunyHble
cnyyau rmgpornmsa conem.

Tema 4. BewecTtBa 1 nx ceonctsa (16 yacos)

MeTtannbl. Bsanmogenicteme metannos ¢ HemeTannamm (Xnopom, CEPON U KMCIOPOAOM).
B3anmogeincTBue LWenoYvHbIX U WenoyYHO3eMENbHbIX METANSOB C BOOOW. DNEKTPOXMMUYECKUIA P
HanpsXXeHun meTannos. BsanmoaencTeme MeTansoB ¢ pacTBopamm KUCAOT U CONen.
AntomunHoTepmMus. Baanmogenctene HaTpms ¢ 3TaHONOM U EHOSTOM.

Koppo3aust meTannoB. NMoHATME 0 XUMUYECKO M 3NEKTPOXUMMUYECKON KOPpPO3nmn MeTannoB. Cnocobbl
3aLLNTLI METaNoB OT KOPPO3UM.

HemeTtannbl. CpaBHUTENLHAA XapakTepucTuka ranoreHoB Kak Hanbonee TUNMYHbIX
npeacrtasuTenen HemeTtannos. OKUCnMTENbHbLIE CBOMCTBA HEMETAaNMoB (B3aumMoaencTeme ¢
meTannamu u BogopoaoMm). BocctaHoBuTENbHBIE CBONCTBA HEMETaNMoB (B3anMoaencTame ¢ bonee
3NeKTpooTpULaTENbHLIMU HEMETAaNNaMm1 U CIIOXHBIMU BeLLLeCTBaMU-OKUCTITENAMN).

Kucnotbl HeopraHuieckue u opraHuyeckue. Knaccudumkaums Kucnot. XmMmmyeckne cBoncTea



KWUCNOT: B3aUMOAENCTBME C MeTannaMm, okcngamm MeTansnos, rMapokcngamn MeTansioB, Consamu,
cnvpTamu (peakumsa atepmndukaumm). Ocobble CBONCTBA a30THON N KOHLEEHTPUPOBAHHOW CEPHOW
KWUCMNOTHI.

OcHoOBaHusA HeopraHm4veckue u opraHmyeckme. OCHOBaHUS, Nx knaccudmrkaumsa. Xummyeckue
CBOWCTBa OCHOBaHWUI: B3aMMOAENCTBUE C KUCITIOTaMMN, KUCNOTHBIMM OKCUAAMWN U CONSIMU.
PaanoxeHne HepacTBOPUMbIX OCHOBaHWUN.

Conu. Knaccudukaumst conein: cpegHme, KUCIble U OCHOBHbIE. XMMUYECKME CBOMCTBA CONMEN:
B3aMMOLENCTBME C KMCNOTaMu, Lenovyamm, meTtannamm n conamu. lNpeacrtaButenu conem n nx
3Ha4eHne. Xnopua HaTpus, KapboHaT kanbums, pocdaT kanbuns (cpegHue conun); rmapokapooHaThbl
HaTpMsa U aMMOHUS (KUcnble conu); rmapokcokapboHaT meaum (1) - manaxuT (OCHOBHas Conb).
KauecTBeHHbIE peakumn Ha xropua-, cynbdaT-, U kKapboHaT-aHNOHbI, KATUOH aMMOHUS, KAaTUOHbI
xenesa (1) n (1.

FeHeTuYecKasa CBA3b MeXAY KnaccaMum HeopraHM4eCckMx U opraHM4Yecknx CoeaMHeHUN.
IMoHATUE O reHETUYECKOW CBSA3U U reHETUYECKNX psgax. [eHeTnyecknn pag metanna. 'eHeTudeckui
psg HemeTanna. OcobeHHOCTM reHeTUYECKOrO psiia B OPraHNYeCcKom XUMuun.

DemoHcTpauun. Konnekums obpasuos meTannoB. BsanmogencTeme HaTpus 1 CypbMbl C XJTOPOM,
Xenesa c cepon. [opeHne marHus n anioMmHKs B kucnopoge. Bsanmogencrame
LLleNoYHO3eMeNbHbIX MeTannoB ¢ BoAon. Baanmoaencreme HaTpusa ¢ 3TaHOMOM, LUHKA C YKCYCHOWM
Kucnoton. AntoMmHoTepmnd. Baammogenctene Mean ¢ KOHUEHTPUPOBAHHOM a30THOW KMCIOTOWN.
Pe3ynbTaTbl KOPPO3MKN METANOB B 3aBUCUMOCTU OT YCINOBUIA ee NpoTekaHus. Konnekuns obpa3suoB
HemeTannoB. BaanmogerncTeue xnopHoi Boabl ¢ pacTBopoM 6pomuaa (nogmaa) kanus. Konnekuus
NPUPOAHbLIX OPraHN4YeCcKMX KMCnoT. PasbaBneHne KOHLEHTPUPOBAHHOW CEPHOM KUCOTbI.
B3anmopgencTeme KOHLEHTPUPOBAHHOW CEPHOM KMCIOTbI C caxapom, Leniono3on n megbto.
O6pasupbl NPUPOAHLIX MUHEPArIOB, coaepXallmx Xrnopuag HaTpus, KapboHat kanbums, docdaT
Kanbumsa n rugpokcokapboHat meam (I1). O6pasubl NuLEeBbIX NPOAYKTOB, coaepXKaLlumx
rmapokapboHaThbl HATPUS 1 aMMOHMS, UX CMOCOBHOCTb K PasnoXeHUo Npu HarpeBaHuu. ["alieHne
coapbl ykcycom. KayecTBeHHbIe peakummn Ha KaTMOHbI Y @HUOHbI.

NabGopaTtopHble onbITbl. 12. VicnbiTaHne pacTBOPOB KUCIOT, OCHOBAHWUI 1 CONEN MHOMKaTOpaMu.
13. BsaumopencTseme ConsaHOM KUCIOThI U pacTBOpa YKCYCHOW KUCMNOTLI ¢ MeTannamu. 14.
B3aumogencTeme CONAHOM KUCNOTbl U pacTBOpa YKCYCHOW KMCIOTbl C OCHOBaHUAMU. 15.
B3anmogencTBme CoONAHOM KMCNOTbl U pacTBopa YKCYCHOM KUCIOTbI ¢ consamu. 16. MNonyyeHune un
CBOWCTBa HEPACTBOPUMbIX OCHOBaHWI. 17. Mnmaponua XxnopuaoB 1 aueTaToB LWEeNoYHbIX MeTanoB.
18. O3HakoOMIeHMe C KOMmeKumsiMn: a) meTannos; 6) HEMeTanmnoB; B) KUCIOT; I) OCHOBaHWUN; a)
MUWHepanoB 1 bnonorMyecknx MaTepmanos, cogepkalmnx HEKOTopble Conu.

MpakTuyeckasa pabota Ne2. PelueHne akcnepMMeHTanbHbIX 3a4ay Ha naeHTUMKaumo
OpraHn4yeCcKnx N HeopraHMYeCckux CoOeaUHEHNN.



TemaTtnyeckoe nnaHnpoBaHue 11 knacc

Ne HanmeHoBaHne B Tom uncne




Tembl/pasgena Bcero | Teopus | MNpaktnka | KoHTponb
yacos
MeToabl NO3HaAHMS B XUMUMK 1 1
1 CTtpoeHue aToma u nepuoanyeckuin 3akod 4.N. | 7 6 1
MeHpeneesa
2 CTpoeHue BellecTBa 22 19 2 1
3 Xumnyeckune peakumm 20 19 1
4 BeulectBa 1 nx cBoncTea 16 14 1 1
5 XUMUA N KNU3Hb 2 2
UTtoro 68 61 3 4
MHdopmMauma o KOHTPONbHbIX paboTax.
aTta
Rara, Utoro
npoBeAeHus .
. | Tema KOHTpPONbLHOM pPaboTbI KOHTPOJIbHbIX
KOHTPOJIbLHOW
pabot
paboThbl
25.09 KonmponbHas paboma Ne1 no teme: «CTpoeHue atoma 1
nepuogundeckun 3akoH .M. Mengeneesay.
18.12 KonmponbHas paboma Ne2 no teme «CTpoeHue BeLlecTBay»
18.03 KoHnmponbHas paboma N23 no teme: « XMMU4eckne peakummy.
20.05 KonmponbHas paboma Ne4 no teme: «Beuwectea n ux
CBOWCTBaY».
UTOro KOHTPONbLHLIX paboT 3a roa 4 ypoka
MHdopmaumsa o npaktuyecknx paborax.
arta
Rara, Utoro
npoBeAeHus .
. | Tema npakTuyeckon paboTbl npaKkTU4ecKux
npaKkTU4YecKomn
pabot
paboTbl
MpakTn4yeckasa pabota Ne 1 no Teme «PelueHune
2-10 3KCrepuMeHTanbHbIX 3a4a4 rno onpeaeneHunio nnacTtmace m
BOJTOKOH»
30.10 TMpakmuyeckas paboma Ne1 no teme: «[lony4yeHne, cobmpaHue
N pacrno3HaBaHVe rasos».
17.05 lMpakmuyeckas paboma Ne2 no teme: «PeweHne

SKCNepMMeHTallbHbIX 3ada4y».




UToro npaktuyeckux pabort 3a rog 3 ypoka

ABTopbl YMK: MNa6puensH O.C.
YyebHuk: Xumunsa. 11 knacc.

Pabouas TeTpagpb: Paboyas teTpagp k y4ebHuky MabpuensHa O.C. «Xumus. 11 knaccy. FabpuensiH
0O.C. Xumuns. 11 knacc. ba3oBbinn ypoBeHb: y4eb. anga obuieobpasosaT. YupexaeHuii /O.C.
MabpuensH. — M.: dpodha, 2009. — 223, [1] c.: un.

MabpuensaH O.C. NMporpamma kypca xumnn ansa 8-11 knaccos o6LieobpasoBaTenbHbIX
yupexaeHuii.— M.: Opoda, 2010.

= O6opyaoBaHue:
e - KOMMNbIOTEPDI;

e - MYNbTUMEOUNHbIN MPOEKTOP;

- MHTEPaKTUBHaA OOCKa.
- I/Icnonbsyemoe nporpammMmHoe obecneyveHue:

- Word

- PowerPoint

PROMETHEAN.

MeguoTteka no xumumn

MeawnoTeka npegcrasreHa guckamu:
e OpraHunyeckast Xumus
e HeopraHunyeckas xumus

e CoOCTBEHHbIE Npe3eHTauun

MeauoTteka no xumumn 8 — 9 Knacc

Ne Knacc Tema

1 8 [MepBOHa4anbHble XMMUYECKNE NMOHATUS

2 8 Buabl xumuyeckom cBssn

3 8 OCHOBHbIe Knaccbl HEOpraHN4YeCcKNX BELLLECTB




4 8 TuWnbl XUMUYECKNX peaKLmi

5 8 CKOpOCTb XMNYECKOW peakLmm
6 8 'eHeTu4ecKkas cBA3b

7 9 TwWnbl KPUCTANNYECKNX PELLETOK
8 9 AnekTponuTuyeckas guccoumnaums
9 9 Cepa n ee coegmHeHus

10 ] A30T 1 ero coegmHeHuns

11 9 Yrnepoa n ero coeguHeHus

12 9 KpemHui 1 ero coeanHeHus

13 9 ANOMWUHUIA U ero coeanHeHus

14 9 Kanbumn n ero coegmHeHust

15 9 >Keneso n ero coegnHeHms

MeauoTeka no xumumn 10 — 11 knacc

Ne Knacc Tema

1 10 ArnkaHsbl

2 10 AnKeHbl

3 10 AnK/HBI

4 10 [uveHoBble yrnesogopoabl

5 10 CnupTbl

6 10 HedTb

7 10 ApeHbl

8 10 Kap6oHoBbie KNCnoThbl

9 10 Anbaerngbl N KETOHbI

10 10 Kvpbl

11 10 Mebina

12 10 Yrnesogbl

13 10 AmuHbl. AMK. HyknenHoBble KMCROTbI
14 10 Benkn

15 10 BuTamMuHbl, rOpMOHbI, heCMEHTbI

16 10 Monunmepsl

17 11 [ucnepcHble cucTemsl

18 11 Mepuoanyeckasn cucrema n nepuognyeckmii 3akoH [1.1.MeHaeneesa
19 11 Buabl xumunyeckon ces3un




20 11 XumMmyeckne peakumm
21 11 BewectBa 1 nx ceonctea
22 11 "eHeTMYecKkasa CBS3b MEXAY OCHOBHbIMW KnaccaMm HeopraHMYecknx u

opraHmn4yeckmnx BeLlecTB

NEPEYEHb YHEBHO-METOOWYECKOIO U
MATEPUAJIbHO-TEXHUYECKOI'O OBECINEYEHUA

HaumeHosaHue o6 ekmoe u cpedcme MmamepuasibHoO-

lNpumeyaHus
mexHuU4YecKo20 obecneyeHust

Cepusa cnpaBoYHbIX Tabnuu no xumum («lNepropmdeckas
cuctema xummndeckmnx anemenToB .M. Mengeneesay,
«PacTBOPUMOCTb COMnen, KUCNOT U OCHOBAHUIN B BOAEY,
«ONEKTPOXMMUNYECKNN PSA HANPSPKEHUN MEeTansoBy,
«OKpacka MHOWKATOPOB B pasnnyHbIX cpedax»).

Cepvm MHCTPYKTUBHbIX Tabnuu No XxmMmum

Cepusi fomkHa coaepxaTb Tabnuupl Mo

NPOW3BOACTBY OCHOBHBIX NPOAYKTOB XUMUYECKOV
NPOMBILLIIEHHOCTU: CEPHOM KMUCIOTbI, aMMUaKa,
TaKke Mo NPOWU3BOACTBY YyryHa, cTasnu, antoMuHL

Cepwusa Tabnuu No HeopraHMYECKoOn XMMnn

Cepusa Tabnuu Mo opraHN4YeCcKon XMMmm

Cepvis TabNML, Mo XMMUYECKUM NMPOU3BOACTBAM

TexHnueckne cpegctsa obydeHus (cpeactea VKT)

KomnbtoTep

KomnboTepHble M MHOPMaLMOHHO — KOMMYHUKaTUBHbIE
cpeacTtea (MynbTUMeaniiHble obyyaroLmne NnporpaMmmbl)

Cpoaem EI'3 2010 + Penetutop «Xnmunsy». dupma «1Cx».
157937869.

DU TA 2015r. Xumus.

DU EFD 2015r. Xumus.

Xumus. MHTepakTnBHoe yyebHoe nocobue, cepus
«HarnagHasa xummay

PaboTa ¢ ogapeHHbIMM AeTbMu 1M34. «Yuntenob», 2009

TemaTnyeckoe nnaHvpoBaHue usg. «Yuutenb», 2008




KnaccHbin pykoBoauTene n3g. «Yuntenb», 2012

Xnmuns (8 — 11 knacc). BuptyaneHasa nabopatopus.

Xumuns. MynbTumeaniiHoe y4ebHoe nocobme HOBOro
obpasua. n3a. «[poceeweHne» (Hactb 1,2)

YyebHo-npakTnyeckoe 1 ydebHo-nabopatopHoe
obopynoBaHue

Mpubopbl, HA6OPbI NOCYAbl U NAGOPATOPHbLIX NPUHAANEKHOCTEN ANA XMMUYECKOro 3KCNEePUMEHTS

O6Lero HasHavyeHusa

HarpeBaTenbHble Nprubopbl (CMMPTOBKA)

MecTo ons cywwku nocyapl

[leMoHCTpaunoHHbIEe

HaGop nocyabl n NpuHagnexHocTen ans
1EMOHCTPALMOHHbIX OMbITOB MO XUMUK

Habop getanen onst MOHTaxa yCTaHOBOK,
WITITIOCTPUPYIOLLMX XUMUYECKNE MPON3BOACTBA

LLTaTuB meTannuyecknmn

Habop dnakoHoB (250 — 300 mn anga xpaHeHUs pacTBOpOB
peakTUBOB)

CI'IeLI,I/IaJ'II/I3I/IpOBaHHbIe I'Ipl/l60pbl M annaparthbl

Annapart (npmbop) Ansi Nofly4YeHust rasos

KomnnekTbl gng na6opaTopr|x OnbITOB N NMPAaKTUYECKNX 3aHATUI N0 XUMNK

Ha6op nocynbl n HpMHa,D,ﬂe)KHOCTeIZ ana yd4eHn4eckoro
OKCNepnMeHTa

Habop 6aHok ona xpaHeHus TBepabix peaktmeoB (30 — 50
MIT)

Habop cknaHok (dhnakoHOB) st XpaHeHUs pacTBOPOB
peakTMBOB

Habop npobupok (MX-14, MX-16)

HarpeBatenu npmbopsbl (cnuptoBku (50 mn))

Mpubop ons nony4yeHus rasoB

LLItatuB nabopaTopHbIn xummudeckuin LLIJTX

Mogenu, konnekuum

HaGop Ana moaenMpoBaHus CTPOEHUS OPraHNYecKmX
BELLEeCTB

CnpaBoYHO-MHGOPMaLMOHHLIN cTeHn «[lepunoguyeckas
cuctema xummndeckmnx anemernToB .. Mengeneesa».

HaTypan bHble OOBEKTbI Konnekuun

ANOMUHUI

BonokHa




O6opynoBaHue knacca

MapThbl

CTynbs

LLkad

CTON KOMMbIOTEPHbIN

[locku

CTeHabl

2 rpynna:
1. Maruui metannuyeckmin
5 rpynna:
1.beH3orHas kncrnoTta
2.ManbMUTNHOBAas KMcnoTa
3.CteapuHoBas kucrnoTa
4.0nevHoBas kucnoTta
5.Cepa
6 rpynna
1.Kanun mapraHuoBokucnbIn
2. ANIOMUHUI a30THOKMCIbIN
3. Kanui asoTHOKUCHbIN
4.HaTpuin a30THOKMCIIbIN
5. AMMOHWIN a30THOKMCILIN
7 rpynna

1. Kanwuna guxpomat
HaTp egkun

HaTtpwuii doTopucThin

bapun xnopucTtbii
Kanui pogaHucTtbin
XpOM TPEXXNOPUCTbLIN

A30THasa kucrnoTa

© 0 N o 0 bk~ W N

Bapuin azoTHOKMCbIN

10. Kanuin XxpOMOBOKUCIbIN

11. Kanun kucnbin

12. AHUNVH

CnuCcoK peakTMBOB, XPaHALLMUXCA B

KaOuHeTe

Cepebpo a3oTHOKMCNOE
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. AHMNVH rnpoxnopug,
. Kanbuun rugpookuck

. Kncnota congaHas

. Kncnota cepHasi

. Kanus rugpooknceb

. Kanuin cepHokucnbin

. AMMOHWI OBYXPOMOBOKUCHIbIN
. YKcycHasi kucnora

. MypaBbuHas kucnota

. AMMKHaK BOaHbIN

. Bapusa okucb

. KobanbT cepHokMcbIN
. LInHK xnopuctbin

. bpom

. Mop TexHnyeckuin

. Bapua rmgpookunce

8 rpynna:

Kanun noguctbin
XKeneso okuch
AnNIOMUHUIA NOPOLLIOK
HaTtpwuii cepHokMcnbIn
HaTtpuin xnopuctbin
>Keneso xnopHoe
Hatpui yrnekmcnbin
Kanui gocchopHOKUCTbIN

Hatpua 6pomua

. Kannin xnopuctbin

. ANIOMUHNIA XNOPUCTbIN

. Megb xnopHas

. ”’Keneso BoccTaHOBNEHHOE
. Megun okucb

. Jlntun yrnekucnblii

. Megb a3oTHoKkMcnasa

. Keneso cepHokucnoe

. Caxaposa

. MarHmn xnopuctbin

. ANIOMUHWUIA rpaHyNMPOBaHHbIN
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33.
34.
35.
36.
37.
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39.
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[MopOLLOK LIMHKOBbIN
AnNIOMUHUI POOAHUCTBIN
AnOMUHNIA CEPHOKMCIBIN
AnNIOMUHMA OKNCb
Kncnota optodocdopHas
Kanui yrnekucnoin
MapraHeL cepHOKMCIbIN
MarHuin cepHOKUCbIN
AMMOHMIN CEPHOKUCTILIN
MapraHeL xXnopucTbin
Hukenb cepHoKuUCbIN
HaTtpwuii kpeMHeKkucnbin
Kanbuun dhochopHOKUCTILIN
Hatpwuin doocchopHoKUCHbIN
BbopHas kucnota
Megnb cepHokucnas
Kanbunin cepHOKUCTbIN
Hatpus cynbcut
Kanbuusa rmgpodocgaTt
Kanuna gurngpodocdar
Kanbuunmn xnopuctbin
LInHK rpanynbl
Megpb yrnekucnas
HaTtpuii cepHUCTBIN
AntomMokanueBble KBacLbl
AMMOHUI CEPHOKUCIbIN
AMMOHWI pOOaHUCTbIV
AMMOHMIA XNOPUCTbLIN

1. PeakTuBbl

2. 1nonka:

Bpom
AMMOHMS gmuxpomaTt
Bapun rugpookmch
bapun xnopucTtbii
Bapuin aszoTHOKUCHbIN
Bapus okuch

Kanuin eakuin (rMapooK1Ch)
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11.
12.
13.

10.
11.
12.

13.
14.

15.

16.
17.

18.

Kanusa guxpomat
Kanui pogaHucTtbin
KobanbTa cynbdar
Hatp egkui

Cepebpo a3oTHOKMCNOE

Xropug, umHka

2. TPEBOBAHWSA K YPOBHIO
noaroToBKU YYHALLUXCA

B pesynbTaTte M3y4YeHUss XUMUUN YYEHUK OOJDKEH
3HaTb / NOHUMaATD:

XMMUYECKYHO CUMBOJIUKY: 3HaKM XUMUYECKMNX SNIEMEHTOB, (POPMYIIbl XMMUYECKMX BELLECTB
N YPaBHEHUSA XMMUYECKNX peaKLuii;

Ba)XKHeMLLIMe XMMUYECKUe NOHATUA: XMMUYECKUIA INIEMEHT, aToM, Morekyna,
OTHOCUTENbHbIE aTOMHAas U MOSEKYNSpHas Macchbl, MOH, XMMUYecKasi CBA3b, BELLIECTBO,
Knaccudukaums BELEeCTB, MOSb, MONSIPHas Macca, MONSPHbIA 06beM, XMMMYecKas
peakuus, KnaccuduKkaumsa peakLmnin, SNeKTPonuT U HE3NEKTPONUT, SMNeKTPoNuTMYeckas
Anccoumnauns, oKUCNUTENb U BOCCTAaHOBUTENb, OKUCTEHWNE U BOCCTAHOBIEHME;

OCHOBHbI€ 3aKOHbl XMMWUMN: COXPaHEHWSI MacChbl BELLLECTB, NOCTOSIHCTBA COCTaBa,
nepnoagnyecKknii 3aKoH;

Ymetb:

Ha3blBaTb: XMMUYECKNE 3NTIEMEHTbI, COEAMHEHNS N3YYEHHbIX KITacCoB;

06 BACHATL: PUNYECKNA CMbICTT aTOMHOTO (MOPSIAKOBOr0) HOMEpPa XMMUYECKOTO SfIEMEHTA,

HOMEPOB rpynMbl U NEPUOAA, K KOTOPbIM 3IEMEHT NPUHAANEXUT B NEPUOANYECKON CUCTEME
. V. MeHgeneesa; 3aKOHOMEPHOCTN U3MEHEHUSI CBONCTB 31IEMEHTOB B Npeaenax Masnbix
nepuoaoB 1 rMaBHbIX NOArPYNM; CYLLHOCTb peakumit MIOHHOro 06MeHa;

XapakKtepu3oBaTb: XMMU4eCkne CBOWCTBA OCHOBHbIX KIlacCcoB HeopraHn4ecknx BeLlecTB,

onpeaenATb: COCTaB BELLECTB Mo UX popMynam, NPUHAANEeXHOCTb BELECTB K
onpeaeneHHoOMY Krnaccy COeAMHEHUI, TUMbl XMMUYECKUX peakLmii, BaneHTHOCTb U CTENEeHb
OKUCMNEHNS 3aNeMeHTa B COeQUHEHUAX, TUM XMMUYECKON CBA3WN B COEAUHEHNSX, BO3MOXHOCTb
NpoTeKaHWsa peakLUuit MIOHHOro o6MeHa;

cocTaBnATb: POPMYSbl HEOPraHMYECKNX COEANHEHUI U3YYEHHbIX KNAacCoB; CXeMbl
CTpOeHnst aToMOB nepBbix 20 aneMeHTOB nNepunoanydeckon cuctemol [l. V. MeHgeneesa;
YypaBHEHUS1 XUMUYECKMX peaKkLmi;

obpawarbCca C XMMUYECKON Nocyaon n nadbopaTopHbiM 060pya0BaHUEM;

pacno3HaBaTb ONbITHLIM MyTEeM: KACMOPOA, BOAOPO; pacTBOPbI KUCMOT U LLenoYven,
Xropug - OHBI.

BbIYUCATL: MaCCOBYIO O0J1H0 XUMNYECKOIo arieMeHTa rno d)opmyne coeaHEHUA;
MacCCOBYO 0OJ1H0 BewleCTBa B paCcTBOpe; KOJIn4eCTBO BELLECTBAa, obbem nnu Maccy no
Konn4yecTBy BellecTBa, 06bemy nnn Mmacce peareHToB U nNpoaykToB peakunm;
MCMNosnb30BaTb np|/|o6peTeHHb|e 3HaHNA N YMEHUA B I'IpaKTI/Il-IeCKOI7I OeATernlbHOCTU N
NOBCEeAHEBHOM XN3HN Ansa: 6e3onacHoro 06an.l,eHI/IF| C BeuwectBamMn n matepmanamu;
9KOJorm4yeckn roaMmoTHOro noseaeHnA B Opr)KaFOU.leVI cpene; OoueHKN BITIMAHNA XMMNYECKOIro
3arpAa3HeHus Opr)Ka}OLLI,eVI cpedbl Ha OpraHn3m 4eJioBeka, Kpl/lTVI‘-IGCKOVI OLEHKMN
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MHOPMaLMK O BELLECTBAX, MCNONMb3yeMbIX B ObITY; NPUroTOBNEHME PacTBOPOB 3aaHHON
KOHLEHTpaLMH.

dopmMupoBaHMe obLey4YeOHbIX YMEHUA U HAaBbLIKOB YYaLlNXCS.

Y4ye6OHO - opraHu3aUMoHHbIE:

yMeTb UCMNOoMb30BaTh B paboTe aTanbl MHAMBMAYANbLHOrO NnaHa;

BNageTb TEXHUKOW KOHCYNbTUPOBAHUS,

YMETb BECTU NO3HaBaTENbHYI AeATENbHOCTb B KONNEKTUBE, COTPYAHNYATL NPY BbINOMHATL

3agaHun (ymeeT 00BbACHATL, OKa3biBaTh U NPUHMMaTb NOMOLb U T. I'I.); aHann3npoBaTb U
oueHunBaTb CO6CTBeHHyI-O yqe6Ho-n03HaBaTeanyro OeATerIbHOCTb.

Y4e6HO - UHTenneKTyanbHbIe:
yMeTb YCTaHaBMMBaTb NMPUYMHHO-CIIEACTBEHHbIE CBSI3W, aHanoruu;

YMEeTb BblAeNATb NIOrM4eCckKn 3aKOH4EeHHble YaCcTh B NPOYNUTAHHOM, YCTaHaB/IMBaTb
B3aMMOCBA3b 1 B3aUM0O3aBUCUMOCTb MeXay HUMU;

YMEeTb Nosb30BaTbCA UccrnegosatesibCKUMN yMEHUAMUN (I'IOCTaHOBKa 3ajau, Bblpa6OTKa
rmnoTeshbl, Bbl60p MeTOOOB pelleHnd, noKa3aTesibCTBO, NPOBEpPKa,

yMeTb CUHTE3npoBaTb MaTepuar, 06o6warb, AenaTb BbIBOAbI.
Y4ye6HO - UH(hOpMaLMOHHBIE:

YMETb NPUMEHATb CﬂpaBOHHbIVI annapat KHUIrM caMoCTOATESNIbHO COCTaBJ1ATb CMUCOK
nmTepartypbl OnAa nHaMBuayanbHOro niaHa o6y\4eH|/|;|;

yMeTb COCTaBNSITb TE3UCHI, pedepaT, aHHOTaLUMI.

Y4e6HO - KOMMYHUKaTUBHbIE:

CBSAI3HO CAMOCTOSITENBHO (POPMUPOBATH BOMPOCH! HA MPUMEHEHWE 3HaHMWIA;
nsnaratb matepuan U3 pasfnmyHblX UCTOYHUKOB;

BnageTb OCHOBHbIMU BuaaMun nncbma, COCTaBnATb MJj1iaH Ha OCHOBE Pa3JINyYHbIX NCTOYHUKOB,
TE€3UCbl, KOHCMEKThbI, NeKunn.

42. TPEBOBAHMUA K YPOBHIO
noaroToBKU YYHALLUXCH 8 knacca

B pe3ynbTaTte U3yYeHUs XMMUU YYEeHUK 8 Knacca AoImKeH

Yyalwmrcs BomKeH:

3Hamb U MOHUMamb: OCHOBHbIE UCTOPUYECKNE COObITUS, CBAI3aHHbIE C pa3BUTUEM XUMUUN U
o6LLecTBa; JOCTKEHNS B 06MacT XMMUM U KyNbTypHbIE Tpaauuun (B 4aCTHOCTU, Hay4YHble
Tpaauummn) CBOel CTpaHbl; 06LLEMUPOBLIE AOCTUXKEHUS B 0BNACTN XMMUUN; OCHOBHbIE
NPUHLMNbI U NpaBuia OTHOLLIEHUS K MPUPOAE; OCHOBLI 3[0P0BOr0 06pa3sa XXuU3HN U
300poBbecheperaLLmnX TEXHOMNOMIA;

npasuna nosegeHna B ‘-IpGSBbI‘-IaIZHbIX CuUTyaumnax, CBA3aHHbIX C BO34ENCTBUEM Pa3nIN4HbIX
BelweCTB; OCHOBHbIE MNMpasa " 0b643aHHOCTHU rpaxgaHmHa (B TOM YHUcCre yqameroc;|),
CBA3aHHbIE C JINYHOCTHbIM, l'IpO(beCCI/IOHaJ'IbeIM N XM3HEHHbIM CamoonpeneneHnem;

coumanbHy0 3HaYMMOCTb U coaepkaHne npodeccunn, CBA3aHHbIX C XUMUEN;
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ucribimbiéamb: YyBCTBO ropocCTtu 3a pOCCVII7ICKyI-0 XUMUYECKYIO HaYKy U yBaKeHne K
NCTOPUN ee pa3BUTUA; yBaXXEHNE U NPUHATNE OOCTMXKEHUI XUMUN B Mupe; noboBb K
npupone; yBaxXeHune K oKkpyxakownm (yLIaIJ.l,VIMCFl, yyuntenam, poamtenam n ﬂp) — YMETb
cnywaTtb U CIblllaTb NapTHEpPa, NpU3HaBaThb NpaBO KaXXaoro Ha cobCTBEHHOE MHEHME,
NPUHUMATb peLlleHnda C y4eToM no3uumn Bcex Y4aCTHUKOB; YyBCTBO MPEKPaCHOro 1
9CTETNYECKMX 4yBCTB Ha OCHOBE 3HAaKomMmCTBa C MMPOM BeLLEeCTB N UX I'IpeBan.l,eHI/IVI;
camMoyBaxeHune n aMoUunoHarIbHO-MOJ1IOXNTENIbHOE OTHOLLEHME K cebe;

. MPU3Haeamb: LEHHOCTb 340POBbS (CBOEro U OpYrux nogen); HeobxoanMocTb

CaMOBbIpaXeHud, camopeanmsauunm, coumaribHOro nNnpn3HaHua;

OCO3Haeamb. TOTOBHOCTb (VIJ'IVI HeI'OTOBHOCTb) K CaMOCTOATESIbHbIM MOCTYMNKam n
OEeNCTBUSAM, OTBETCTBEHHOCTb 3a UX pe3ynbTaTtbl; TOTOBHOCTb (VIJ'IVI HeFOTOBHOCTb) OTKPbITO
BblpaXaTb 1 OTCTamBaTb CBOKO NMNO3NLINKO N KOUTUHHO OTHOCUTLCA K CBOUM MOCTYMNKaMm;

nposiesissmb: 3KONOrM4yeckoe co3HaHue; 4obpoXxenaTenbHOCTb, JOBEPUE U
BHMMATENbHOCTb K MOAAM, FOTOBHOCTb K COTPYAHMYECTBY U ApYyx0e, oKazaHnio NOMOLLM
TEM, KTO B HEW Hy)XaaeTcsl; 0600LLEHHbIN, YCTONYMBLIA U N3bMpaTenbHbIN NO3HABATENbHbIN
WHTEpPEC, MHNMLUMATMBY U N0OO3HATENBHOCTb B U3YYEHUN MUPa BELLECTB N peakunii;
LeneycTpeMIeHHOCTb 1 HACTOMYMBOCTb B JOCTUXKEHWM LieNnen, FOTOBHOCTb K NPEOAONEHUIO
TPYAHOCTEN; YOEXAEHHOCTb B BO3MOXHOCTM NO3HAHWUS NPUPOAbl, HEOOX0ANMOCTH
pa3yMHOro MCMosib30BaHUs JOCTUXKEHUIA HAyKN U TEXHONOMMIA AN pa3BUTUsi OOLLLECTBA;

yMemb: yCTaHaBNMBaTb CBA3b MEXAY LIeNbio U3YyYeHUS XMW U TEM, ANSA Yero oHa
ocyLlecTBnsieTcs (MOTMBaMu); BbINOMHATbL KOPPUIMPYHOLLYIO CAMOOLIEHKY, 3aKI0YakoLLyCs
B KOHTPOJ1E 3a MPOLECCOM U3YYEHUS XUMUWN U BHECEHMN HEOOXOANMbIX KOPPEKTUBOB,
COOTBETCTBYIOLLMX 3Tanam 1 cnocobam nM3yyYeHust Kypca XMMUK; BbINONHATb
PETPOCMNEKTUBHYIO CaMOOLIEHKY, 3aKITO4atoLLYHOCS B OLIEHKE npoLiecca 1 pesyrbTaTta
N3y4eHUsi Kypca X1MUM OCHOBHOW LLKOSIbI, MOABEAEHUM UTOFOB HA OCHOBE COOTHECEHWS
Lenen n pesynbTaTos;

CTPOUTb XN3HEHHbIE U I'IpO(peCCI/IOHaJ'IbeIe nraHbl C y4eTOM KOHKPEeTHbIX counalibHO-
NCTOPUYHECKUX, NONTUTUHECKNX N SKOHOMWNYECKUX yCJ'IOBI/IIZ; 0CO3HaBaTb COOCTBEHHbIE
LUEeHHOCTN N COOTBETCTBUE UX

NPUHUMAEMbIM B XXM3HU PELLEHUSIM; BECTU AMarior Ha OCHOBE PaBHOMPABHbLIX OTHOLLEHWIA U
B3aVMHOI0 YBa)XeHWs!; BblOENATb HPAaBCTBEHHbIV acnekT NOBEAEeHNs1 U COOTHOCUTb NOCTYMKK
(cBOM M Opyrux nogen) n cobbITUS C NPUHSATLIMU 3TUYECKMMI HOPMaMK; B Npefernax CBOUX
BO3MOXXHOCTEIN NPOTMBOAENCTBOBATL AEUCTBUSIM U BIUSIHWUSAM, NPEACTaBMSOWMUM Yyrpo3y
KM3HW, 300POBbLIO 1 6GE30MAaCHOCTY TIMYHOCTU M obLLecTBa.

MpeameTHbIe pe3ynbTaThl 06y4YeHUs

Yyawuncsa aonxeH ymems:

MCMONb30BaTh NPU XapakTepuCcTUKe MeTarnnoB 1 UX COeQUHEHUI NMOHATUS: «HEMeTanMbI»,
«rarnoreHbl», «anmnoTPOonHbie BUAOU3MEHEHUSA», «XKECTKOCTb BO/bI», «BPEeMEHHas XeCTKOCTb
BOAbI», «MOCTOSAHHASA XECTKOCTb BO/bI», «06LLAsA KECTKOCTb BOAbI»;

AaBaTb XapaKTePUCTUKY XMMUYECKUX S1IEMEHTOB-HEMETANNOB (BOgopoaa, ranioreHos,
Kncnopoga, cepbl, a3oTa, bocdopa, yrnepona, KpeMHMS) NO NX NONOXEHUIO B
Mepnoanyeckon cnucteme xmmmyeckmx anemeHToB [1. V. Mengeneesa (XMMU4ecknii 3Hak,
NopsiAKOBLIAN HOMeEP, Nepuoa, rpynna, NoAarpynna, oTHoCUTeNbHas aToMHas Macca,
CTpPOEHMe aToma (3apsaa sapa, YMCro NPOTOHOB M HEMTPOHOB B A4pe, obLuee Yncno
3NEKTPOHOB, pacnpeaernieHne 3aNeKTPOHOB MO 3NIEKTPOHHLIM COsSIM), NPOCTOE BELLECTBO,
dopmyrna, HasBaHWe 1 TUM BbICLLEro okcuaa u rmapokcuaa, dhopmyna n xapakrep neTy4vero
BOAOPOLHOIO COeANHEHUS);

Ha3blBaTb COeAMHEHNA HEMETAalJ10B 1 COCTaBJIATb UX (bOpMyJ'IbI Mo HAa3BaHUIO;

XapaKkTepu3oBaTb CTPOEHUNE, 0bLIMe DU3NYECKME U XMMUYECKME CBOMCTBA NPOCTbLIX
BELLECTB-HEMETANIOB;

06BbACHATL 3aBUCUMOCTb CBONCTB (MW NpeAckasbiBaTh CBOMCTBA) XMMUYECKUX 3N1EMEHTOB-
HemeTanmnos (paguyc, HeMeTannM4yeckne CBOMCTBa ANIEMEHTOB, OKUCIUTENBHO-
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BOCCTaHOBUTESbHbIE CBOMCTBA 3f1IEMEHTOB) U 06pa3yemMbiX MU COeaANHEHNI (KUCNOTHO-
OCHOBHbl€ CBONCTBA BbICLUMX OKCUAOB U MMAPOKCUMAOB, NTETYYMX BOAOPOAHbLIX COEAUHEHUIA,
OKNCNNTENBbHO-BOCCTAHOBUTESbHbLIE CBONCTBA) OT NONOXeHus B [Neprnoanyeckon cucreme
XxmmMmmnyeckux anemeHTtoB [1. 1. Mengeneesa,;

onucbiBaThb 06LIME XMMUYECKME CBOMCTBA HEMETAINOB C NMOMOLLbI ECTECTBEHHOMO
(pycckoro unu poaHoro) A3blka 1 A3blka XUMUM;

COCTaBNATb MOMEKYNSAPHbIE YPAaBHEHUS peakLUuii, XapakTepuayLwmnx XMMUYeckne CBOMCTBA
HEMEeTanoB N UX COeANHEHUN, a TaKXKe SNEKTPOHHbIE YpaBHEHUS NPOLIECCOB OKUCINEHUSI-
BOCCTaHOBIEHWS;

YpaBHEHUA SJ'IeKTpOJ'IVITI/IL-IeCKOIZ anccounaunn; MonekynapHble, NosiHblie U COKpalleHHble
MOHHbIE YpaBHEHUA peaKLl,I/IVI C ydaCTuneMm 3J1EKTPOJINTOB,

yCTaHaBNMBaTb NPUYMHHO-CNEACTBEHHLIE CBSI3N MEXAY CTPOEHNEM aTOMa, XMMUYECKON
CBSI13bt0, TUMOM KPUCTaNnIMYeCKOn peLleTkn HEMEeTanoB 1 NX COeANHEHUI, X OOLLMMN
PU3NYECKNMU N XUMNYECKUMU CBOMCTBaMU;

onucbIBaTb XMMUYECKME CBOWCTBA BOAOPOAA, raroreHoB, K1UCcnopoaa, cepbl, asoTa,
docdopa, rpacduta, anmasa, KpeMHUSE N X COeOUHEHNIA C MOMOLLbIO €CTECTBEHHOIO
(pycckoro unm pogHoro) A3bika u A3blka XMMUK;

onucbiBaTb CNocobbl YCTpaHEeHNA XKeCTKOCTU BOAbl N BbINOJTHATb COOTBeTCTByI-OLLI,I/II‘/II 7
XVMUYECKUN OKCNEPUMEHT;,

BbIMOJHATb, HAGNOAATL U ONUCBLIBATL XUMUYECKUIA SKCNEPUMEHT MO pacno3HaBaHUIO MOHOB
BOOOPOAA U aMMOHUS, cynbgaT-, kapboHaT-, cunukat-, ocgaTt-, xnopua-, Gpomuma-,
NOOWA-VNOHOB;

JKCNnepnMeHTarbHO nccneanoBaTb CBOWCTBa MeTarsoB N NX COeanHEHNN, pewaTtb
3KCcnepuMmeHTaribHble 3aga4n no teme «HemeTtannbi»;

onncbIBaTb XMMNUYECKUI OKCMNEPUMEHT C NOMOLLIbIO eCTECTBEHHOIO (pyCCKOFO nnn pO/J,HOFO)
A3blKa N A3blKa XUMUN;

npoBOANTb pacyeTbl N0 XMMNYECKUM (bopmynaM N ypaBHEHUAM peaKu,w?l, npoTeKarLnx ¢
y4yactmem HemeTasoB U Ux CoeHEHNN.

MexnpeameTHble pe3ynbTaTbl 00y4YeHus
Yyawuncsa aonxeH ymems:

opraHusoBbIBaTh y4ebHoe B3anmogencTeme B rpynne (pacnpenensite posnu,
[loroBapuBaTbCs APYr C APYrom U T. A.);

npeasnaeTb (NPOrHO3MPOBaTb) NOCNEACTBUS KONMEKTUBHbBIX PELLEHWNN;
NoOHMMAaTb NPUYNHbI CBOEro Heycnexa n HaxoanTb cnocoobl BbIXO4a U3 aTon cuTyaunu;

B AManore ¢ yYMTeneM yu4uTbCcs BbipabaTbiBaTb KPUTEPUM OLIEHKW U ONpeaensaTb CTeneHb
YCNELUHOCTM BbINOMHEHUSI CBOEW paboTbl M paboTbl BCEX, UCXOAS U3 MMEIOLLIMXCS
KpUTEepMEB, COBEPLLEHCTBOBATL KPUTEPUN OLIEHKM U MOMb30BATLCA UMW B XO€ OLIEHKU U
CaMOOLIEHKU;

OTCTamBaTb CBO TOYKY 3PEHUS, apryMEHTUPYS €€;
NoATBEPXKAATb apryMeHTbl hakTamu;
KPUTUYHO OTHOCUTBCS K CBOEMY MHEHMIO;

cnyuwaTtb Apyrux, NnbitatbCA NPUHUMATbL OAPYryr0 TOYKY 3peHuUd, ObITb rOTOBLIM U3MEHUTb
CBOK TOYKY 3pEHUA;

cocTaBndATb pedepaTt no onpeaeneHHon oopme;
OCYLLIECTBNATb KOCBEHHOE pa3aennTenbHOE A0Ka3aTeNbCTBO.

MnaHupyemble pe3ynbTaTbl 06y4eHUs:



85. BbINYCKHUK Hay4YnTCcs:

86. * onucbIiBaTb CBOMCTBA TBépﬂbIX, XNAOKUX, ra3006pasHb|x BelecCTB, Bblaendaa nx
CyLeCTBEHHbIE NMPU3HaK,

87. * xapakTepu3oBaTb BELLECTBA M0 COCTaBY, CTPOEHUIO U CBOWCTBaM, YyCTaHaBNMBaTb
NPUYMHHO-CIEICTBEHHbIE CBA3U MEXY AaHHbIMU XapaKTepUCTMKaMm1 BELLIECTBa;

88. * packpblBaTb CMbICIT OCHOBHbIX XUMWUYECKNX NMOHATUIN «aToOMY, «Monekyna», KXUMUYECKNI
ANeMeHT», «NpoCToe BeLeCTBO», «CITOXXHOEe BeLleCTBO», «BalleHTHOCTb», NCNOJ1b3yA
3HaAKOBYH CUCTEMY XMW,

89. * n3obpaxkaTb COCTaB NPOCTEMNLUNX BELLECTB C MOMOLLbI XMMUYECKUX (DOPMYIT U CYLLHOCTb
XUMUYECKUX PEaKLIMIA C MOMOLLIbIO XUMUYECKUX YPaBHEHWI;

90. * BbIYMCIIATD OTHOCUTENTbHYHO MONEKYITAPHYIO U MOJTAPHYIO MacCCbl BELLECTB, a TakXe
MacCCOBYO O0J1H0 XMMNYECKOro anieMmeHTa B coeagnHEeHNAX Ana OueHKN nx I'IpaKTI/I‘-IeCKOPI
3HA4YNMMOCTU;

91. * cpaBHMBATL MO COCTaBY OKCUAbI, OCHOBAHWS, KUCNOTbI, CONU;
92. « knaccnuumMpoBaTb OKCMAbI U OCHOBAHUSA NO CBOWCTBAM, KMCINOTbI U CONU MO COCTaBy;
93. * nonb3oBaTbCs TabopaTopHbIM 0O0PYAOBAHMEM U XUMUYECKOW NOCYAO0N;

94. * NPOBOAMNTb HECTOXHbIE XMMUYECKUE OMbITbl U HAGMIOAEHUS 38 UBMEHEHMSIMM CBONCTB
BeLLeCTB B NpoLecce MxX NnpespaLleHnii; cobnogaTe npasuna TEXHUKN 6e30NacHOCTH Npu
npoBeaeHn HabnaeHWi 1 ONbITOB;

95. * pa3nuyaTb 3KCNEPUMEHTANBbHO KUCMOTbI M LWENOYM, MONb3YSCb MHAMKaTOpaMu;
0CO3HaBaTb HEOOXOAMMOCTb cobrnioaeHns mep 6e3onacHOCTU Npu oGpaLleHUn ¢ KucnoTamm
W Lwenovyamu.

96. * packpblBaTb CMbICI Nepuoanyeckoro 3akoHa [1. V. Menaeneesa;

97. * onuckbIBaTb 1 XapakTepr3oBaTb TabnnYHyo hopMy NEPUOANYECKON CUCTEMbI XMMUYECKNX
3MEMEHTOB;

98. » xapakTepusoBaTb COCTaB aTOMHbLIX S4ep N pacnpeerneHne Yncna 351eKTpoHOB Mo
OITEKTPOHHbIM CJ1T0OAM aTOMOB XUMUYECKUX 3J1IEMEHTOB MarslbiX NepnoaoB I'IGpVIOD,VI‘-IGCKOVI
CUCTEeMbI, a TaKXe Kalnuna n Kanbund;

99. * pasnuyaTb BMAbI XMMUYECKOWN CBA3MN: MOHHYHO, KOBANIEHTHYHO MOSSIPHYHO, KOBANEHTHYHO
HEMOoSSIPHYIO U METaNIMYECKYHO;

100. * N306paxaTb 3N1IEeKTPOHHO-MOHHbIE (POPMYIbl BELLIECTB, 06pa3oBaHHbIX
XMMUYECKMMU CBSI3SIMU PasHOro BUAa;

101. * BbISIBNATb 3aBMCUMOCTbL CBOMCTB BELLECTB OT CTpOEHUA X Kpuctaniny4eckmnx
DEUJéTOKZ MOHHbIX, aTOMHbIX, MOJNEKYIAPHbIX, MeTallJIn4eCKUX;

102. * Xapaktepun3oBaTb XMUMNYECKNE ANNEMEHTbI N NX COeANHEHUA Ha OCHOBE NONOXeHNA
3N1IeMeHTOB B nepmop,vlquKoﬁ cucteme 1 ocobeHHocTen CTPOEHNA NX aTOMOB,

103. * XapaKkTtepu3oBaTtb Hay4YHOEe U MMPOBO33PEHYECKOE 3HaYeHe nepmogn4eckoro
3aKoHa 1 NepUoaNYECKON CUCTEMbI XUMMYECKNX anemenToB [1. . MeHpeneeBa;
* 0O6BACHATL CYTb XUMUYECKNX MPOLIECCOB U UX NPUHLMNNANBHOE OTINYME OT (PUBNYECKMX;

104. * Ha3bIBaTb MPU3HAKN N YCIOBUSA NPOTEKAHUA XUMUYECKUX peakuun;

105. * yCTaHaBMMBaTb NPUHAANEXHOCTb XMMUYECKON peakLun K onpeaenéHHoMy Ty no
OQHOMY 13 KnacCUUKaLMOHHBIX MPU3HAKOB: 1) N0 YNCIY U COCTaBY UCXOOHbLIX BELLECTB U
NPOAYKTOB peakumn (peakunm CoOeanHEHNS, Pas3noXeHus, 3aMeLLeHns n obmeHa); 2) no
BbIOENEHWNIO UMK NOTTOLWEHMWIO TENMOThI (PeakUmMm 3K30TEPMUYECKNE U 3HOOTEPMUYECKUE);
3) N0 M3MEHEHUIO CTEMEHeN OKUCIIEHNS XUMUYECKNX SNIEMEHTOB (peakLmn OKUCIINTENBHO-
BOCCTaHOBUTESbHbIE); 4) MO 06paTUMOCTM NpoLecca (peakumm obpaTumMbie un
HeobpaTumble);



106. * COCTaBISATb YPaBHEHWS SNEKTPONUTUYECKON AMCCoLMaLmm KUCIOT, LeroYen,
COoren; NOMHbIE N COKPALLEHHbIE MOHHbIE YPaBHEHUSI peakLmii OOMeHa; ypaBHEHMWS
OKUCNNTENBbHO-BOCCTAHOBUTENBHbIX PeaKLUuii;

107. * MPOrHO3MPOBAaTb NPOAYKTbI XMMUYECKMX peakumii No hopMynam/HasBaHMAM
NCXOAHbIX BELLECTB; ONPeaensTb UCXOAHbIEe BeLecTBa No hopmMynam/HasBaHMAM
NPOAYKTOB peakuuu;

108. * COCTaBATb YPaBHEHMWS peaKLnii, COOTBETCTBYIOLLMX NOCrefoBaTeNlbHOCTH
(«uenoukey) npeBpaLLeHNIn HEOPraHNYECKNX BELLLECTB Pa3fiMyHbIX KNaccoB;

1009. * BbIFBMNATL B MPOLIECCE 9KCMEPUMEHTA MPU3HaKN, CBUAETENLCTBYOLWNE O
NpPOTEKaHUN XUMNYECKOWN peaKkLmu;

110. * NPUroTOBMATbL PACTBOPbI C ONpeaenEHHON MacCoBOW A0NEN pacTBOPEHHOIO
BELLECTBa;

111. * ONpeaensaTb XxapakTep cpenbl BOAHbLIX PACTBOPOB KUCHOT W LEeoYen no
N3MEHEHMIO OKPACKN NHONKATOPOB;

112. * NPOBOANTL Ka4eCTBEHHbIE peakunn, NogTBeEPXKAaloLmMe Hanndne B BOOHbIX
pacTBopax BellecTB OTAeNIbHbIX MOHOB

113. * onNpeaenaTb NPUHALNEXHOCTb HEOPraHNYECKMX BELLLECTB K O4HOMY U3 U3YYEHHbIX
Knaccos/rpynn: MeTansbl U HeMmeTanbl, OKCUAbl, OCHOBAHWS, KUCNOTbI, COMNMK;

114. * COCTaBnATb POpMyIbl BELLECTB N0 UX HAa3BaHNAM;

115. * OnpeaensaTb BaneHTHOCTb U CTENEHb OKUCIIEHNSA 9N1eMEHTOB B BELLECTBAX;

116. * COCTaBnATb POpPMYyIibl HEOPraHNYECKUX COEANHEHNI NO BANEHTHOCTSAM N CTEMNEHSM

OKWUCINEHUs1 3NIEMEHTOB, a TakXke 3apsiAaM MOHOB, YKa3aHHbIM B Tabnuvue pacTBOpUMOCTH
KNCMNOT, OCHOBAHMN 1 CONew;

117. * 0OBSACHATb 3aKOHOMEPHOCTUN U3MEHEHWUSI (PUNYECKMX Y XUMUYECKUX CBOMCTB
MPOCTbIX BELLECTB (METANNOB M HEMETAaISoB) U UX BbICLLUMX OKCMA0B, 06pa3oBaHHbIX
3reMeHTaMmn BTOPOro 1 TPETbEro NEPUOAOB;

118. * HasblBaTb OOLUME XMMNYECKME CBONCTBA, XapaKTepHble ANs rpynn OKCUOOB:
KWUCIOTHBbIX, OCHOBHBIX;

119. * HasblBaTb OOLUME XNMUYECKNE CBOMCTBA, XapaKTEPHbIe OIS KaXaoro U3 Knaccos
HeopraHM4eCcKMx BELLECTB: KNCIOT, OCHOBaHWUI, CONeMn;

120. * NMPUBOANTL NPUMEPDLI peakLmii, MOATBEPKAALMNX XUMMUYECKNE CBONCTBA
HEeopraHM4eCcKMx BELLECTB: OKCUAO0B, KNCIOT, OCHOBAHWUN 1 CONen;

121. * onpeaensaTb BeLeCTBO-OKUCINTENb U BELLLECTBO-BOCCTAHOBUTENb B OKUCIIUTENbHO-
BOCCTAHOBUTEIbHbIX peakumsix;

122. * COCTaBISATb OKUCNNTENbHO-BOCCTAHOBUTESbHbIN BanaHc (ansa n3yvyeHHbIX peakummn)
no NPeAsIoKEHHbIM CXeMam peakunii;

123. * NpOBOANTL JTabopaToOpPHbIE OMbIThbl, MOATBEPXKAAOLLME XUMUYECKNE CBOMNCTBA
OCHOBHBbIX KIacCoB HEOPraHNUYECKUX BELLECTB;

124. BbInyCcKHUK MoJ1ly4um 803MOXHOCMb HayYUmbCS:

125. * r[pPamMOTHO obpalLlaTbCs C BELWECTBAMM B NOBCEAHEBHOM XN3HMU;

126. * 0CO3HaBaTb HEOOBXOAMMOCTbL COBMAEHNS NPaBuUI AKONOrMyeckn 6esonacHoro

noBeAeHNS B OKpY>KatoLLen NpupoaHon cpeae;

127. * MOHUMAaTb CMbICI U HEOGXOAMMOCTb COBNIOAEHMS NpeanuMcaHunii, Nnpeanaraembix B
WHCTPYKUMAX MO UCMNOMb30BaHMIO NEeKapCTB, CPEACTB ObITOBOM XUMUM U Ap.;



128. * UCMNOJIb30BaTb I'IpI/IO6peTéHHbIe Krno4yeBble KOMNEeTEeHTHOCTU Npwn BbINOJIHEHUN
ncenenoBsaTtesibCKUX NpoeKkToB MO U3yHEeHUIo CBOIACTB, crnocoboB nony4yeHuma n
pacno3HaBaHUA BELLECTB,

129. * pa3BMBaTb KOMMYHMKaTVMBHYIO KOMMNETEHTHOCTb, MCMOSb3Ys CPEACTBA YCTHOM U
MUCbMEHHOW KOMMYHUKaLMK Npy paboTe ¢ TekcTamn y4ebHMKa U LOMNOSHUTENBHOM
nMTepaTypou, CNpaBoYHbIMK Tabnuuamm, NPosiBNATbL FOTOBHOCTb K YBAXXEHUIO MHON TOYKM
3peHusi Npy 0BCyKOAEHUWN Pe3yNbTaToB BbINOMHEHHON PaboThbI;

130. * 06BbEKTUBHO OLeHMBaTb MHCPOPMaLMIO O BELLLECTBaX M XMMUYECKMX NpoLieccax,
KPUTUYECKM OTHOCUTLCS K NMCEBAOHAYYHOWN MHOpMaLMK, HEAOBPOCOBECTHOM pekname,
KacatoLencs UCMONb30BaHNS PasfnyHbIX BELLECTB.

131. * OCO3HaBaTb 3Ha4YeHne TeopeTn4eCkKnx 3HaHuUM Oons I'IpaKTVI‘-IeCKOVI OeATerIbHOCTH
yenoBekKa,

132. * ONnUCbiBaTb N3y4YeHHbIE 00BbEKTbI KaK CUCTEMB, NnpUMeHAA NOrmky CUCTeMHOro
aHanumaa,

133. * MPUMEHATb 3HaHNA O 3aKOHOMEPHOCTAX I'IepI/IO,EI,I/ILIeCKOIZ CUCTEMbI XMMNYECKUNX
3N1EMEHTOB 4151 00 BbACHEHNSA n npensngeHnA CBOWCTB KOHKPETHbIX BELWECTB,

134. * pa3BuBaTh NHPOPMALMOHHYIO KOMMETEHTHOCTL NOCPEACTBOM YriyGneHns 3HaHui
06 MCTOpUM CTAHOBINEHUSI XMMUYECKON HayKu, €€ OCHOBHbIX NOHSATUIA, NepPUoaNYecKoro
3aKOHa Kak OHOI0 U3 BaXXHEMLIMX 3aKOHOB NPMPOAbI, @ TaKKe O COBPEMEHHbIX
LOCTUXKEHMUSIX HayKN U TEXHUKM.

135. * COCTaBIIATb MOJIEKYITAPHbIE U NOJIHbIEe NOHHbIE YPaBHEHUA MO COKpaLLI,éHHbIM
MWOHHbIM YpaBHEHUAM;

136. * NpmMBOANTb NpUMeEpPbI peaKLlMVI, noareepXaavnwmx cyectsoBaHUe B3anMOCBA3N
MexXxay OCHOBHbIMU KinaccaMn HeopraHM4eCkmnx BeLeCTB,;

137. * NPOrHo3MpoBaThb pe3dyrbTaThbl BO34ENCTBUS pa3fminyHbIX (*)aKTOpOB Ha U3SMEHeHWne
CKOpPOCTH XUMNYECKON peakuunu,

138. * NPOrHo3MpoBaThb pe3dyrbTaThbl BO34ENCTBUS pa3fminyHbIX C*)aKTOpOB Ha cMelleHne
XMMUNYECKOro paBHOBECUA.

139. * MPOrHO3MpoBaTb XMMUYECKNE CBONCTBA BELLECTB HA OCHOBE MX COCTaBa U
CTpOEHUS;

140. * MPOrHO3MPOBAaTb CMOCOOHOCTL BELLECTBa NPOSBNATb OKUCITUTENbHbIE UK
BOCCTaHOBUTESbHbIE CBOMNCTBA C YY4ETOM CTEMEHEN OKUCIEHUS SNEMEHTOB, BXOASLLMX B €ro
cocTas;

141. * BbISIBNSATb CYLLIECTBOBAHNE rEHETUYECKON B3aUMOCBA3N MEXY BelllecTBamu B
psiay: NPOCTOE BELLeCTBO — OKCUA, — rMapPOKCUA — COJlb;

142. ¢ OpraHm3oBbIBaTb, NpoOBOOAUTb Y4EHNUYECKMUE MPOEKTbl NO UccregoBaHno CBOWCTB
BelWecCTB, UMEKLLNX BaXXHOE NpPpakKTn4eckoe 3Ha4YeHune.

143.
144,
145. TPEBOBAHUA K YPOBHIO
noaroToBKU YHALLUXCAH 9 knacca

146. B pe3ynbmame u3sy4eHusi xuMuu Ha 6a3080M ypoeHe y4eHUK 9 Knacca OoJKeH
3HaTb/MOHUMaTb

1. eaxHeliwue xumu4vecKue MOHsIMUS: BELECTBO, OKUCNUTENb N BOCCTAHOBUTENb,
OKMCIIEHME N BOCCTAHOBIEHME, TENNOBON SCb(beKT peakunun, CKOpoCTb XUMUNYECKON peakuunn,
KaTtanns, XxuMmn4eckoe paBHoBecue, yrnepo,D,HbuZ CKenert. (byHKLI,I/IOHaﬂbHaFI rpynna,
n3omepua, romosnorma:



OCHOBHbI€ 3aKOHbI XUMUU: COXPaHEeHUs MacChl BELLLECTB, NOCTOAHCTBA
cocTaBa, Nepuoanyecknii 3aKoH,

OCHOBHbIe meopuu xumuu: XUMWNYECKOWN CBSA3MU, CTpOEHNA opraHn4eckmnx coeguHeHunn.

saxHelilue sewecmea U Mamepuarbl: METaH, 3TUMEH, aLeTuneH, 6eHson, aTaHon,
XUPbI, MbINa, rM0KO3a, caxaposa, kpaxmar, knetyatka, 6enku, MCKyCCTBEHHbIEe U
CUHTETUYECKME BOSIOKHA, Kay4yKu, NnacTMacchl,

yMeTb

Ha3bleamb: 3yYeHHble BELECTBA MO «TPUBUANBHOWY UIN MeXOyHapOAHOM
HOMeHKnaType,

onpedesiame: BaneHTHOCTb U CTEMNEHb OKUCIEHNS XMMUYECKMUX BNEMEHTOB, TUM
XUMUYECKOWN CBA3M B COEANHEHUAX, 3apA/ MOHA, NPUHAAMNEXHOCTb BELLIECTB K PasnnyHbIM
Krnaccam opraHU4Yeckux COeVHEHWUN,

Xapakmepu3oeamb: obLwue XxMMmn4yeckme CBONCTBa OopraHn4ecknx coeanHeHunn; ctpoeHune n
XUMUYECKNE CBOMNCTBA N3YYEHHbIX OpraHn4ecKmnx coeMHEHNN,

06 BSICHSIMb: 3aBUCMMOCTb CBOMCTB BELLECTB OT UX COCTaBa U CTpOEHuUA,

BbIMNOJTHSIMb XUMUYECKUU 3KCIepuMeHm o pacrno3HaBaHU0 BaKHENLLNX OpraHN4eckmnx
BELLEeCTB,

npoeodumb: CaMOCTOATENBHbIA MONCK XMMUYECKOM MHA)OpMaLMK C UCMOSb30BaHNEM
pasnMyHbIX UCTOYHUKOB (HAy4YHO-MONYNAPHBIX U3AaHWUIA, KOMMNbIOTEPHbIX 6a3 AaHHbIX,
pecypcoB MIHTepHeTa); MCNonb30BaTb KOMMbIOTEPHBIE TEXHONOMMM A1 06paboTKM U
nepegadn XmumMmyeckon nHpopmauumn n ee NnpeactaBneHns B pasnmyHbIx popmax;

ncnonb3oBaTb NPUOGPeTEHHbIE 3HAHUA U YMEHUSA B NPaKTUYEeCKON AeATeNbHOCTU U
nosceAHEeBHOW XU3HU ANS:

00bACHEHUS XUMUYECKMX SABIEHUIA, MPOUCXOAALIMX B Npupoae, GbiTy 1 Ha NPON3BOACTBE:

onpeaeneHusi BO3MOXHOCTU NPOTEKaHUA XMMUYECKMX NPeBpaLLEeHnii B pasnnyHbIX YCNOBUSAX
1 OLIEHKUN UX MOCNEenCTBUIA:

3KOJOrMYeCK/ rpamMoTHOIO NMOBEAEHMS B OKpYXKaloLLen cpeae;

OLEHKHN BITNAHNA XUMUNYECKOTIo 3arpAa3HeHunsa 0|<py>|<a+ou4e17| cpeabl Ha opraHn3m 4erfnoBeka n
Apyrne Xumeble opraHn3Mbl,

Ge3onacHoro o6paLleHnst C FopYNUMN U TOKCUYHBIMY BELLECTBaMU, NTabopaTopHbIM
obopynoBaHueM;

MPUroTOBIIEHNS PACTBOPOB 3a[aHHON KOHLIEHTpauum B GbITy U Ha NPOU3BOACTBE;

KpI/ITVI‘-IeCKOVI OLEeHKNn 0OCTOBEPHOCTU XUMUYECKON MH(bOpMaLlVII/I, I'IOCTyI'Ia}OLU,eVI M3 pa3HbIX
NCTOYHUKOB.

BrnageTtb KOMNeTeHUNsAMN: NO3HaBaTENbHOW, KOMMYHUKATUBHOW, HAOOPMAaLMOHHON,
pedrIEKCMBHON.

M3yyeHue xumum B 10-M Knacce Ha 6ase HacTosiLen NporpamMmmMbl JOJKHO
obecneunTb crnegyrolimne npegmeTHble pe3ynbTaTthbl:

CchopMMPOBAHHOCTL NPEACTaBEHNA O MECTE OPraHMYeCKON XMMNUN B COBPEMEHHOMN
Hay4YHOW KapTMHE MMpa; MOHMMaHWE POSIM OPraHNYecKon Xummn B GOpMMPOBaAHUKN Kpyro3opa
1 byHKLMOHANBHOM rPaMOTHOCTM YeroBeka 418 PeLLEHNs NpakTUYeCcKnx 3agau;

BnageHne ocHosonosaralowmMmm XuMmn4eCKMMmn noHATUAMU, TEOPUAMMU,

3aKOHaMM 1 3aKOHOMEPHOCTAMMW; yBEPEHHOE MOMb30BaAHNE XMMNYECKON TEPMUHOMNOTNEN U
CUMBOJINKOM;

BnageHne OCHOBHbIMWM MeTOo4aMnN Hay4HOro no3HaHu4, Cnonb3yemMbiMU B



XUMuK: HabngeHne, onvcaHme, n3MepeHume, 3KCrnepnuMeHT; ymeHune 06paGaTblBaTb,
00BACHATL pe3ynbTaThl NpoBeAEeHHbIX OMNbITOB U AenaTb BblBOAbl; TOTOBHOCTb U
CMoCcoBHOCTL NPUMEHATb MeTOdbl MO3HAHUA NMPU peLleHnN NPakTU4eCKnX 3aga-,

ChOPMUPOBAHHOCTb YMEHUS AaBaTb KONMYECTBEHHbIE OLIEHKM 1 NMPOBOANUTL PacyeThl No
XMMUYECKUM (POpPMYyNiaM U ypaBHEHUSM;

BnageHume npasuiamMmm TeEXHUKU ©e3onacHocTn npu NcnoJyib3oBaHMN XMMNYECKNX BELLECTB;

cchopMmnpoBaHHOCTL COOCTBEHHOM NO3ULIMK MO OTHOLLEHUIO K XMMUYECKON nHdopMauun,
nony4aeMon u3 pasHbIX MCTOYHWUKOB.

Mo okoH4YaHMM Kypca obyu4arolmecs OOMKHbI:

3HaTb OCOGEHHOCTM OpPraHMYECKNX BELLECTB U PeakLUMi, a Takke HECKOSbKO BUAOB MX
Knaccudukaumin; OCHOBHbIE MOHATUS OPraHUYECKON XMMUN; TEOPUIO CTPOEHUST OPraHNYeCcKnX
coeanHeHuin A. M. ByTnepoBa; OCHOBHbIE NPUHLMIMBI CUCTEMATUYECKON HOMEHKNATYPbI;
OCHOBHbIE Pa3HOBUAHOCTM M30OMEPUM OPraHNYECKUX COEAUHEHWIA; OCOBEHHOCTU CTPOEHMSI

MOTEKYIT U U3OMEPUU, a TaKKe HOMEHKNATYPy, METOAbI MONy4YeHns, pmandeckme u
XUMUYECKUE CBOWCTBA BaXXHENLLNX NpeacTaBUTeneil OCHOBHbIX 4KNacCcoB OpraHNYeckmx
BeLLeCTB; METOAbl NOAX0Aa K PELLEHUNIO TUMOBLIX pacYeTHbIX 3aJay;

UMeTb NpeacTaBneHne 0 NPOMBbILLNIEHHBIX MeToAax Nofny4yeHus 1 nepepaboTku
OpraHMyecKnx CoeaANHEHUN; COBPEMEHHON XMMUYECKON He(pTerazoBom TEXHONOMMNK; O
TECHOW B3aMMOCBSI3M OPraHN4eCKom XMMMUK C HEOPraHNYECKOW, paBHO Kak U C Apyrumu
€CTeCTBEHHOHaY4YHbIMU AncuMnInHamMm — (OU3NKON, aKkonornen n ocobeHHo bruonorven;

yMeTb Ha3blBaTb OPraHN4eCcKne coeaHeHNs No CUCTEMAaTUHECKON N TPUBUAMbHON
HOMEHKNaType; NPaBUMbHO COCTaBNSATb CTPYKTYPHbIE (DOPMYIbl COEANHEHWI, 3Has UX
Ha3BaHuWs; pellaTb TUMNOBbIE PacYeTHble 3a4ayn, B T. Y. Ha onpeaeneHne MonekynsapHomn
dopmMynbl HEM3BECTHOrO BELLECTBA M Ha BbIXOA, NPOAYKTa; UCMONb30BaTb 3HaHUS 06
OTAENbHbIX Kraccax OpraHNYecknx CoeaMHEHNI NPU peLeHn KOMMEKCHbIX 3aaad
(uenoyek npespaLLeHnin);

MCMonb3oBaTh NPUOBPETEHHbIE 3HAHWSA U YMEHUSI B MPAKTUYECKON AeATENbHOCTU U
NOBCEAHEBHOW XM3HU ANt OGbACHEHUS] XMMUYECKMX SIBIIEHUIA NMPOUCXOASALLMX B MPUPOAE,
ObITy, M Ha NPOM3BOACTBE, rNobanbHbIX NPOGNEM,CTOALLMX Nepes YenoBe4YeCTBOM
(coxpaHeHne 030HOBOTO Crosi, NapHUKOBbIV 3(EKT, SHEPTrETUYECKNE U CbIpbEBbIE
npo6nemMbl); MOHMMaHWS PONN XMMWN B HAPOAHOM XO35IMCTBE CTPaHbl; 6e3onacHoro
obpalleHVsi C FopYMMK 1 TOKCUYECKMMU BELLLECTBaMU, HarpeBaTenbHbIMK Npubopamu;
BbIMOJIHEHMS! pacyeToB, HEOBXOANMbIX NPY NPUTOTOBIIEHNM PacTBOPOB 3afaHHOM
KOHLEHTpaLMW, UCTIONb3yeMbiX B ObITY 1 Ha MPOU3BOACTBE

1. TPEBOBAHUA K YPOBHIO
noaroToBKU YYALLMXCA 10 -11 knacca

B pe3ynbmame u3sy4yeHusi xumuu Ha 6a3oeom ypoeHe y4yeHuk 10 -11 knacca 0osmkeH
3HaTtb / nOHUMaThb :

3Hamb POJiIb XuMUU 8 ecmecmeo3HaHUuU, ee CBA3b C APpYrMMn eCTECTBEHHbIMU HayKaMH,
3Ha4YeHne B XXN3HN COBPEMEHHOIo obulecTBa;

3Hamb U MOHUMamb 8aXHelllWue XUMUYyecKue MOHSIMuUS: BELLLECTBO, XMMNYECKNI
3NeMeHT, aToM, MoreKyrna, Macca aTOMOB U MOJIEKYI, MOH, paaukarn, annoTponus, HyKnuapl
W U30TOMbl, aTOMHbIE S-, p-, d-0pBUTanu, XMMUYeckasi CBA3b, 311eKTPOOTPULLATENBHOCTb,
BaneHTHOCTb, CTEMNEeHb OKUCIEHMUS, TMGpuan3aumns opbutanen, NPOCTPaHCTBEHHOE CTPOEHME
MOMEeKyI, MOfb, MONSpHas Macca, MONAPHbIA 06beM, BELLLECTBA MOMNEKYNAPHOIo 1
HEMOINEKYNSIPHOIO CTPOEHUS!, KOMMIEKCHbIE COeAMHEHUS], AUCNEPCHbIE CUCTEMbI, UCTUHHbIE
pacTBOPbI, 3NEeKTPONMTMYecKas AMccoumaums, KUCNIOTHO-OCHOBHbIE peakLumn B BOOHbIX
pacTBopax, MMapOoNn3, OKUCNEHNe U BOCCTAHOBIEHWNE, SNEKTPONN3, CKOPOCTb XMMNYECKOM
peakuun, MexaH1u3Mm peakuun, kaTtanus, TennoBol adeKT peakummn, SHTanLNua, TennoTa
o6pa3oBaHus, SHTPONKUS, XMMUYECKOe paBHOBECKE, KOHCTaHTa paBHOBECHS, YrNepoaHbIii
ckeneT, yHKUMOHarnbHas rpynna, roMoSiorusl, CTPYKTYpHast U NpOCTPaHCTBEHHas U3oMepus,



WHOYKTUBHbBIA U ME30MEpPHbIN 3¢pPeKThbl, ANeKTpodun, HyKneodun, OCHOBHbIE TUMbI
peakumin B HEOPraHN4YeCckon 1 OpraHNYeCcKon XNMnK;

3Hamb U MOHUMamb OCHOBHbIe 3aKOHbI XUMUU: 3aKOH COXPaHEeHNs MaccChl BELLEeCTB,
nepuoanYeckunii 3aKoH, 3aKOH NMOCTOAHCTBA COocTaBa, 3akoH ABOraapo, 3akoH [ecca, 3aKoH
[EVCTBYIOLLMX MacC B KUHETUKE U TEPMOAMHAMUKE;

3Hamb U MOHUMamb OCHOBHbIE MeopPUU XUMUU: CTPOEHUSI aTOMa, XMMUYECKOIN CBA3MN,
3MEKTPONUTUYECKON AMCCOLMaLNM, KUCIOT Y OCHOBaHWI, CTPOEHUST OPraHNYecKnX
COeAVHEHUI (BKITHOYAsi CTEPEOXMMMIO), XMMUYECKYHO KUHETUKY U XUMUYECKYHO
TepMOANHAMUKY;

3Hamb Krnaccugukayuro U HOMeHKIamypy HeopraHM4eCcKMx 1 OpraHnyecKmx
COeNHEHUI;

3Hamb NPUPOOHbLIe UCMOYHUKU YrNEeBOAOPOLOB 1 CMOCOOLI X nepepaboTku;

3Hamb eewjecmea u MamepuaJsibl, WUPOKO UCMOJIb3yeMble 8 MPaKmMuKe. OCHOBHbIE
MeTannbl U cnnaebl, rPadUT, KBapLl, CTEKINO, LIEMEHT, MUHepanbHble yaobpeHus,
MUHeparbHble N OpraHNYeckne KUCNOTbI, LLEenoyn, aMMuak, yrneBoaopoabl, (eHON, aHUINH,
METaHO, 3TaHOI, 3TUNEHITIMKONMb, IMUUEPUH, hopManbaeria, auetanbaerna, aLleToH,
rmoKo3a, caxaposa, Kpaxmar, knetyarka, aMMHOKUCTIOThI, GEIKU, UCKYCCTBEHHbLIE BOIOKHA,
Kay4yKu, NnacTMacchl, XX1pbl, Mbina 1 MOOLLIME CPEACTBa;

3Hamb OCHOBHblE TEHAEHLUMM Pa3BUTMS METANNYPrn 1 XMMMYEeCKo NPOMbILLIIEHHOCTH
CeeppaJioBckor obnacTu;

3Hamb cnocobbl 0TGopa U UCTOUHMKM MOSYYEHUSI XUMUYECKOW MHAPOopMaLMK AN peLleHnst
KOHKPETHOMN Npo6riembl B3pOCHOro YeroBeka;

3Hamb 0COBEHHOCTU PasfMYHbIX CTUNEN NoAaun XMMUYECKON NHGOPMALINK;

3Hamb OCHOBHbIe nNpodeccumn n obpasoBaterbHble yupexaeHns CeBepanoBcKon obnacTu,
OCYLLEeCTBNSAOLIMNE NOArOTOBKY B 06M1ACT! XMMUU 1 3KOSOMK;

umems npedcmaesieHue 06 3PPEKTUBHBLIX CNOCOOAx NPOBEPKN OCTOBEPHOCTU
nosly4aemMon M3 pasrmyHbIX MICTOYHMKOB XMMUYECKON MHopMaLmu;

umems npedcmaesieHusi 0 HOPMaTMBHBIX aKTax 3aKoHOA4AaTENbHON 1 UCMONMHUTENBHOWN
BnacTtn CeepanoBckon 06nacTy No gansHenwemMy yKpenneH1o SKonorniyeckomn
©e3onacHocTy;

umemb npedcmae.neHun 0 BO3MOXHOCTAX AalibHeNLEero noBbILLEHUS JIMYHOIO y4yactua B
peLweHnn 3KoNormn4ecknx npo6neM POOHOro Kpad.

YmeTb:
Ha3bleamb N3y4YeHHble BELLECTBA N0 «TPUBMANbHOM» U MeXOyHapoAHOM HOMEeHKNaTypam;

onpedesisimb: BaneHTHOCTb U CTEMNEHb OKUCIIEHNS XMMNYECKUX SNIEMEHTOB, 3aps MOHa,
TUMN XMMUYECKOW CBA3M, MPOCTPAHCTBEHHOE CTPOEHUE MOMEKYM, TUM KPUCTaNmM4Yeckon
PELLETKN, XapakTep cpeabl B BOAHbIX pacTBOpax, OKUCIUTENb U BOCCTAHOBUTESb,
HanpaserieHVe CMeLLEeHNs paBHOBECKS MO BIUSHMEM Pa3NnNYHbIX (hakTOpOB, N30MEpPbI U
romMonoru, NPUHaANEeXHOCTb BELLECTB K pa3fUyYHbIM KnaccaM OpraHUYecKUX COeaNHEHUH,
XapakTep B3aUMHOIo BIUSIHUS aTOMOB B MOJieKynax, TUMbl peakumili B HEOpraHU4ecKkom un
OpraHU4eckon XMMmu;

Xxapakmepu3oeamsb: S- , pP- U d-aNEMeHTbI MO UX NOMOXEHUIO B NEPUOANYECKON CUCTEME
O.N.MeHpeneeBa; obLne XMMUYeckme CBOMCTBA MeTarnoB, HEMETanoB, OCHOBHbIX
KIlacCoB HEOPraHN4YeCKNX COeQMHEHUN; CTPOEHNE N CBONCTBA OpraHMYeCcKUX CoOeanHEHN
(yrnesogoponoBs, cnupToB, EHONOB, anb4erngoB U KETOHOB, KAPOOHOBbLIX KMCIOT, aMUHOB,
aMUWHOKWUCNOT U YrneBoaoB);

06BSICHSIMb: 3aBMCMMOCTb CBOMCTB XMMMUYECKOro 3rieMeHTa U 06pa3oBaHHbLIX UM BELLECTB
OT nonoxeHusa B nepmoagnyeckon cucreme .M. MeHgeneesa; 3aBMCMMOCTb CBOWCTB
HeopraHN4Yecknx BeLLECTB OT X COCTaBa WU CTPOEHMS; MpMpoay U cnocobbl 06pa3oBaHuns
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XUMUYECKOWN CBSA3M; 3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakLnn OT pasnnyHbIX (hakTopoB,
peakLMOHHON CNOCOBHOCTN OpraHNYECKUX COEAMHEHWIA OT CTPOEHUSI X MOJEKYT;

8bIMOJIHAMb XUMUYEeCKUU 3KCrepuMeHm 0: pacrno3HaBaHWio BaXKHEeNLLINX
HEeopraHWYecKMX 1 OpraHNYecKMX BELLECTB; NOMYYEHNIO KOHKPETHbIX BELLECTB, OTHOCSALLMXCS
K M3y4YEHHbIM KraccaM COeAMHEHI;

npoeodums pacyeTbl Mo XUMUYECKUM popMynam 1 ypaBHEHUSIM peakumit;

ocyuwecmesisimb CaMOCTOSATENbHbIN MOMCK MHCOPMaLUUKN (XMMUYECKOI, SKOSTOrMYeCcKon, oo
y4ebHbIX 3aBedeHMAX U BOCTPeOOBaHHbLIX NPOeccusix) C MCNONb30BaHMEM Pa3fINYHbIX
WCTOYHUKOB (CNPaBOYHbIX, HAYYHbIX U HAy4YHO-NOMNYNAPHbIX N30AHUIN, KOMMNbIOTEPHLIX 6a3
AaHHbIX, pecypcoB MHTepHeTa); NCNOSb30BaTh KOMMbIOTEPHbIE TEXHONOMMN Anst 06paboTku
1 nepegaydn nHdbopmMmaunm 1 ee NpeAacTaBreHnst B pasnuyHbix doopmax;

o €06sr0amb OCHOBHbIE 3aKOHbI 1 MOCTAHOBIEHNS NPUPOAOOXPaHHOM
HanpaBneHHocTn CBepanoBCckon obnacTn, MyHULMNANbLHOIO panoHa;

o yMemb ebicCmpaueams B3aNMOOENCTBME CO CBEPCTHMKAMWU, YYUTENSMU HA OCHOBE
06LENPUHATLIX MOpPasbHbIX, 3CTETUYECKUX TPYOOBLIX HOPM, y4eTa
MHONBMAYasbHbIX 0COOEHHOCTEN pasHbIX NOAeN;

0 WCNONb30BaTb NPUOGpPETEeHHbIE 3HAaHUSA N YMEHUS B NpaKTU4ecKou
AeATenbLHOCTU U NoBCeAHEeBHOMW XU3HU ANA:

*  MOHUMaHUSA rnobanbHbIX npo6neM, cTodawmnx nepen 4enose4yeCcrBoOM:
3KOJI0NM4YECKNX, dHEepreTn4eCknx n CbipbeBbIX;

*  MOCTOSIHHOW CaMOCTOSITENbHOW 3a60Thbl O COXpaHeHWN BrnaronpusiTHOMN
NPUPOAHON Cpeabl B MECTE CBOETO NPOXMBAHUS;

*  00BACHEHUS XMMUYECKUX ABNEHUNA, npouncxogsdaLlinx B npupoae, 6bITy N Ha
npon3BoaCTBE;

*  3KONOrMYecKM rpamoTHOrO NOBEAEHMS B OKpYXKaloLLen cpeae;

*  OLEHKM BIUSIHUS XMMUYECKOTO 3arpsi3HeHUsI OKpY»KatoLLeln cpeabl Ha
OpraHuam YerioBeka v apyrue XuBble OpraHn3mbl;

= 6es3onacHon paboTbl C BellecTBamm B nabopaTopuu, GbITy 1 Ha
Npoun3BOACTBE;

*  COXPaHeHUs W yKpenneHusi COGCTBEHHOIO 300POBbS U YNIEHOB CEMbU;
*  pacnosHaBaHus 1 MOEHTUMKALUM BaXKHENLLMX BELLECTB 1 MaTepuaros;
*  OLEHKM KayecTBa NUTLEBOW BOAbI U OTAENbHbIX MULLEBbLIX NPOAYKTOB;

- KpI/ITVI‘-IeCKOVI OLUEeHKn OO0CTOBEPHOCTHU XUMUNYECKON VIH(bOpMaLl,VIVI,
I'IOCTyI'IaI'OLLI,eI7I 13 pa3fin4HbIX NCTOYHUKOB.

onpegeneHna BO3MOXXHOCTU NPOTEKaHUA XMMU4eCKNX ﬂpeBpaLLl,eHI/IVI B pa3JIM4HbIX YCIOBUAX
M OLIEHKN UX NMOCNeAcTBUMN.

11. OCYLWECTBIEHUE TEKYLWEIO KOHTPONSA 3HAHWW NO NPEOMETY



12.

13.

14.

15.

16.

TpeboBaHMs K YPOBHIO MOATOTOBKN O0YyYaloLLMXCHA N0 XMMUKN — YCTAHOBIEHHbIE CTaHOaPTOM
pe3ynbTaTbl OCBOEHWS BbiNyCKHUKAaMK 06a3aTeNbHOro MMHMMyma degepanbHoro
KOMMOHEHTAa rocy4apCTBEHHOMO CTaHgapTa obuiero obpasoBaHus No XMM1K, Heobxoanmble
AN NonyyYeHns rocyqapCTBEHHOIO JOKYMEHTA O JOCTUIHYTOM YPOBHE obLuLero
o6pa3soBaHus. TpeboBaHusa pa3paboTaHbl B COOTBETCTBUN C 00s13aTENbHBIM MUHUMYMOM,
NPeeMCTBEHHbI MO CTyNeHsM obLLero obpasoBaHus 1 y4ebHbIM npegmeTam. TpeboBaHUs
3aJalTcs B AeATeNbHOCTHOM hopMe M ONpeaensiioT, YTo B pe3ynbTaTe U3y4yeHns XuMmmm
yyalumecsi JOIMKHbI 3HaTb, YMETb, MCMOSb30BaTh B MPaKTUYECKON OEATENBHOCTM U
NOBCEAHEBHOM XMN3HW. TpeboBaHMsA criykaT OCHOBOW 4118 pa3paboTKuM KOHTPOSIbHO-
N3MepuUTenbHbIX MaTepuarnos No XMMUWN, KOTOPbIE NCMOMb3YHTCS MPU FrOCyaapCTBEHHOMN
aTTecTaumm BbIMYCKHUKOB 00pa3oBaTeNbHbIX YYPEXAEHUN, peanv3yoLmnx NnporpamMmmbl
OCHOBHOrO 06LLero n cpeaHero (nosHoro) obLero obpasoBaHus.

Temamuyeckuli KOHMPO/bL OCYLLECTBMSETCS MO 3aBepLUEHUN KpynHOro 6rnoka (Temsl) B
dopMe KOHTPONbHOW PaboThbl UMM TECTUPOBAHUS.

UmoezoebIli KOHMPOJIL OCYLLECTBMSETCA MO 3aBepLUeHMmn y4ebHoro matepumana B gopme,
onpegensiemon lNonoxeHnem obpasoBaTeNbHOIO YYPEXKAEHUS - KOHTPOSIBHON paboThI.

OpaaHusauUH U KOHMpPOJib 3a ecemMu eudamMu NUCbMEHHbIX pa60m OCYLUECTBIIAETCA Ha
OCHOBE e1INHbIX Tpe6OBaHI/II;1 K yCTHOVI N NUCbMEHHON pe4n yvalinxca.

OCHOBHbIMM BMAAMMW KIMACCHBIX U AOMALLHMX NMUCbMEHHbIX PaboT yyallmMxcs SBRSTCS
obyvatoLme paboThbl, K KOTOPbIM OTHOCATCS:

NSaHbl U KOHCMEKTbI NEKUNA YyYUTENS;

3a4a4v 1 ynpaxHeHus Mo XMMUK;

pedepaTtbl N0 XMMUK;

OTBETbI Ha BOMPOCHI MO XMMUMU;

OT4YeTbl MO BbIMNOSHEHMIO NAabopaTOpPHbLIX ONbITOB M NPaKTUYEeCKMX paboT No XMMmuu;
OTYETbI M0 UHAUBMAYANbHLIM UMK TPYNMNOBLIM 3a4aHUAM MO UTOraM 3KCKYPCUA NO XUMUW;

AOoMallHune TBop4yeckne pa6OTbI, KOTOpble aKTCA MO YCMOTPEHUIKO y4nUTENA OTAEIbHbIM
yqyawmmcs,

COCTaBneHne aHanuTnyecknx n ododaroLmx Tabnuy, cxem, knactepos u 1.4. (6e3
KOMMPOBaHUA roToBbIX TabnuL, 1 cxem y4ebHMKOB).

[lNsa BbINOMHEHNS BCeX BUOOB 06y4aloLimx paboT yyallmecs AOMKHbI UMETb criegytollee
KONMM4ecTBO TeTpaaei no xuMuun — no 3 TetTpaau:

TeTpaab - paboyas TeTpaab, rae BbiNOMHAKTCA MUCbMEHHbIE paboThl Ha ypoke, BeAeTcs
KOHCMEKT.

2 TeTpaapb — Ansi NabopaTopHbIX OMbITOB U NPaKTUYecknx paboT, rae ohopMNATCS OTYETHI
MO BbINOSIHEHUIO MPAKTUYECKMX paboT, OLIEHKM BbICTABNATCS KaaoMy y4eHuky. Mpu
OLIEHMBAHUM OTYETA NO BbINOSIHEHMIO NPaKTUYeckoi paboTbl 0cob6oe BHUMaHWe yaensieTcs
KayecTBY W NOSTHOTE CaMOCTOSITENbHBIX BbIBOAOB YYEHMKA.

3 TeTpaab — TeTpab Ha NeYyaTHON OCHOBE C HaGoPOM 3adaHuit NS CaMOCTOATENIBHOMO
BbIMOMHEHMS.

B TeueHune yqe6Horo roga tetTpagun and npakTtn4eckmnx pa60T N KOHTPOIA 3HaHUN XPaHATCA
B LLUKOIe.

D,J'IFI BbIMNMOJIHEHNA KOHTPOJIbHbIX pa60T no XmuMmnn BblenNAdeTCcd cneunanbHada TeTpaib, roe
BbINMONMHAKTCA KOHTPOJIbHbIE pa6OTbI N TeCToBble 3aaHuns.

LlenecoobpasHo, 4Tobhbl yyalmecs 8 knacca nepsble nabopaTopHble OMbIThbl ONUCHIBANM
noJ AVKTOBKY yYMTeNs, a B AarnbHENLEM UM MOXHO NpeaoCTaBUTb CaMOCTOSITENBHOCTb.
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34.

35.

B cBA3n ¢ Tem, 4TO NaGopaTopHble OMNbIThbl YYaLLMECSH BbINOMHAT PPOHTANBHO M CYLLIHOCTb
OMbITOB BbISICHAETCS HA YPOKe, OLEHKM 3@ UX OMNMCaHMe BbICTABMNSATb BCEM yYalUMcs He
cnenyeT. OLEHKY YYEHMKY MOXHO BbICTaBWTb NPY €ro akTUBHOM y4acTum B 00GCYXaeHUn
maTepuana, 6bICTPOM BbINOMHEHWUM OMbITOB, NPaBUNbLHOM UX aHanuse. MoaTomy
nabopaTopHble OnbiTbl MO XMMWUU OLEHUBAIOTCS BbIGOPOYHO.

OcHoBHasa 3agada npakTu4ecknx paboT No XMMuK, NPOBOANMbIX B KOHLIE U3Y4YEHUS TEM, -
3aKpenrieHne 3HaHU U NPaKTUYECKNX YMEHUI ydalumxcs. MNpaktudeckme paboTbl ¢
NCNONb30BaHMEM UHCTPYKLMIA YYEHUKIN BLINOMHAKOT MHAMBUAYanNbHO. B aTom cnyyae
Kaxabl ydeHunk 6ygeT npnobpeTtatb Heob6XoaMMbIE NpaKTUYECKME YMEHUA. TONMbKO B
HEKOTOpbIX paboTax, rae MCnonb3yTcsa NPUBOPEI, a TaKkkKe MHOro onepawmn BO3MOXHO
BbINOSIHEHME paboThl ABYMS y4eHUKaMu. OTYET MO BbIMNOSHEHWUIO NPAKTUYECKON paboThl
0hopMNAETCA KaXAbIM YY4EHUKOM MHAMBUAYANbHO.

KPUTEPUU U HOPMbIl OLLEHKU 3HAHWUIA OBYYAIOLLIUXCA

1. OueHKa ycTHOro oTseTa.
OtmeTKa «5» :
- OTBET NOJHbIA N NPaBUSbHBIN HA OCHOBaHUM U3YYEHHbIX TEOPUIA;

- MaTepvan U3NoXxeH B ONpeaeneHHoN NorMyeckoi nocrneaoBaTenbHOCTH, NMTepaTypHbIM
A3bIKOM;

- OTBET CaAMOCTOSATENbHbIN.
OTBeT «4» ;
- OTBET MNOMNHbIN K npaBMﬂbelﬂ Ha CHOBaHUWN N3YYEHHbIX TeOpMIZ;

- MaTtepuan NU3rnoxeH B onpep,eneHHoﬁ NOorvyeckomn nocrnegoBaTenbHOCTH, npmn aTom
aonyuleHbl ABe-TpU HeCyLleCTBEeHHbIe oLnGKn, ncnpasiieHHble No Tpe6OBaHI/1IO yqnTens.

OTmeTKa «3» :

- OTBET NOJIHbINA, HO MPU 3TOM JOMNyLLEeHa CyLLeCcTBEHHasA oWwmnbka unmn oTBeT HEMOSHBIN,
HECBA3HbIN.

OTmeTKa «2» :

- Npn oTBeTe 06Hapy>KeHo HeNoHMMaHne y4valmmMmca OCHOBHOIo cogep>XXaHud y‘-I66HOFO
MaTepuana nnm gonyuleHbl CyLLleCTBEHHbIEe oLmnoKn, KOTOpble yqau_|,w7|09| HE MOXeT
ncnpasuTb Npmn HaBoOALLUMX BOMNPOCax ydnTend, oTCyTcTtBme oTBeTa.

2. OueHka aKcnepuMeHTanbHbIX YMEHUN.

- OueHkKa CTaBUTCS Ha OCHOBaHWMM HabAEHUS 33 yYaLLMMNCS Y NMMCbMEHHOTO OTYeTa 3a
paboTty. OTMeTKa «5»:

- pa60Ta BbIlNMOJIHEHA NOJIHOCTLIO N NpPpaBUIibHO, CAeNnaHbl NpaBUlibHbIE HabnogeHns u
BbIBOAblI;
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- BKCNEPVMEHT OCYLLIECTBIIEH MO MNaHy C y4eTOM TEXHUKM 6e30MacHOCTN 1 npaBun paboTbl ¢
BelllecTBaMu U 06opyaoBaHNEM;

- NPOSIBNEHbI OPraHN3aLMOHHO - TPYAOBbLIE YMEHUs, NOAAEPKMBAOTCS YMcToTa paboyero
MecTa ¥ nopsaok (Ha ctorne, 3KOHOMHO MUCMOSb3YHTCS PeaKTUBbI).

OTmeTKa «4» :

- paboTa BbINonHeHa NpaBuIbHO, CAeNaHbl NpaBUbHble HAGNAEHVS U BbIBOAbI, HO NP
3TOM 3KCNEPVMEHT NPOBEAEH HE MOMHOCTbLIO UMM AONYLLEHbI HECYLLLECTBEHHbIE OLLIMGKM B
paboTe c BeLlecTBamu 1 060pyA0BaHUEM.

OTmeTKa «3»:

- paboTa BbINONHEHA MPABUSIBHO HE MEHEE YEM HAMOMOBWHY UMW OONYLLEHA CYyLLECTBEHHAS
olWMnbKa B Xo4e aKCcrnepuMeHTa B 00bsICHEHNM, B ochopmneHnn paboTel, B cobnogeHnn
npaBuI TEXHNKM 6e30MacHOCTU Ha paboTe ¢ BellecTBamun 1 00opyaoBaHNEM, KOTopast
ncnpasnsieTcs no TpeboBaHMI0 yunTens.

OTmeTKa «2»:

- gonyueHsl ABe (1 6onee) cylecTBeHHbIe OLWINOKM B X04e: SKCNepUMeEHTa, B OObACHEHMUM,
B ochopmneHun paboTbl, B cOONogeHUN NpaBui TEXHNKM ©6e30nacHOCTK nNpu paboTe ¢
BeLlecTBaMn 1 060pygoBaHMEM, KOTOPbLIE YYaLLMINCA HE MOXET UCMPaBUTL Aaxe Mo
TpeboBaHMIO yUnTENS;

- paboTa He BbINOMHEHA, Y yYaLlerocsi OTCyTCTBYET SKCNEPUMEHTASIbHbIE YMEHUSI.

3. OueHKa yMeHUI peluaTtb pacyeTHbIe 3agaum.
OTMeTKa «5»:

- B IOTMYECKOM PacCYy>KOAEHUM U peLLeHnn HeT onbok, 3agada pelleHa paumvoHanbHbIM
cnocooom;

OTmeTKa «4»:

- B IOTM4ECKOM pacCyXgeHun n peleHna HeT CyLLeCTBEHHbIX owmnbok, HO 3agava pelweHa
HepaunoHalbHbIM crnocobom, unu gonyweHo He bonee OBYX HECYLLUEeCTBEHHbIX OLUNBOK.

OTmeTKa «3»:

- B NTOTMYECKOM PaCCYXOEHUN HET CYLLIECTBEHHbIX OLUMGOK, HO AoNyLleHa CyLeCTBEHHas
oLIMbKa B MaTeMaTMYeCKUX pacyeTax.

OTmeTKa «2»:
- IMEEeTCs CYLLECTBEHHbIE OLLNOKMN B NTIOMMYECKOM PACCYXAEHUN U B PELLEHUN.

- OTCYTCTBME OTBETA Ha 3aaHue.

4. OueHKa NMCbMEHHbIX KOHTPOJIbHbIX PaboT.

OTmeTKa «5»:

- OTBET MOJHbIVA U NPaBUIbHbIA, BO3MOXHA HecyLlecTBeHHas owmnbka.
OTmeTKa «4»:

- OTBET HEeNOoJHLIN NN aonyLeHo He Gonee ABYX HECYLLIECTBEHHbIX OLLIMOOK.
OTmeTKa «3»:

- pa60Ta BbIlMNOJIHEHA HE MEeHee YeM HaloJioBMHY, aonyuleHa ogHa CyueCTtBeHHad owmnbka n
npun 3TOM ABe-TpU HeCyLleCTBEHHbIE.
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OTMmeTKa «2»:

- paboTa BbINOMHEHA MEHbLUE YEM HAMOMNOBMHY UM COAEPXKUT HECKOSBbKO CYLLECTBEHHbIX
OLUNOOK.

- paboTa He BbINOSHEHA.

Mpwn oueHKke BbIMOMHEHMSI MMCbMEHHON KOHTPOSbHON paboTbl HEOOX0OUMO YUMTbLIBATh
TpeboBaHusa eguHoro opdorpaduyeckoro pexmma.

5. OueHkKa TeCcTOBbIX paboT.

TecTbl, cocTosILME U3 NSATU BONPOCOB MOXHO UCNOMb30BaTb MNOCIE U3YYEHUS KaXKO0oro
maTepuana (ypoka). Tect n3 10—15 BonpocoB ncnonb3yeTcsi 4ns NEPUOLNYECKOrO
KoHTpons. TecTt n3 20—30 BonpocoB HEOBXOANMO UCNOSbL30BaThL 4151 UTOTOBOrO KOHTPOSS.

Mpn oueHBaHUKM Ucnonb3yeTcs creayowas Wwkana: aong Tecra nu3 naTu BONpocoB
* HET OLMOOK — oLeHKa «5»;

* 0OHa olIMNbKa - OLeHKa «4»;

* [1IBE OLUMOKN — OLieHKa «3»;

* TPM OLLUMOKN — OLEHKA «2».

[na Tecta us 30 BONpoCOB:

» 25—30 npaBuWibHbIX OTBETOB — OLEHKa «5»;

* 19—24 npaBunbHbIX OTBETOB — OLEHKa «4»;

* 13—18 npaBuUnbHbIX OTBETOB — OLIEHKA «3»;

* MeHbLUEe 12 npaBUIbHbIX OTBETOB — OLIEHKa «2».

6. OueHka pechepara.
Pedepat oueHrBaeTcs No creayowmM KpUTepusaMm:
* cobniogeHne TpeboBaHU K ero 0POPMITIEHNIO;

* He0B6XOAMMOCTb M AOCTATOYHOCTb ANSA PacKpbIiTUSA TEMbI NMPMBEOEHHON B TEKCTE pedepaTa
MHdOopMaLMK;

* yMeHure oby4atoLlerocsi CBo6OAHO M3narate OCHOBHbLIE MEW, OTpaXeHHble B pedepare;

* CMOCOGHOCTL 0BYYaloLLErOCs NOHATL CYyTh 3aaBaeMbIX YrieHaMu aTTecTalMoOHHOM
KOMMCCUM BOMPOCOB M CChOPMYNMPOBATL TOYHbIE OTBEThI HA HUX.



