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Paboyas nporpamma no XMMum Ha ypoBHE OCHOBHOrO 00LLero
obpa3oBaHusi cocTaBrieHa Ha ocHoBe TpeboBaHUN K pesyrnbTaTam
OCBOEHUS OCHOBHOW 06pa3oBaTeribHOM NporpamMmmMbl OCHOBHOIO 06Lero
ob6pa3zoBaHus, NpeacTaBneHHbix B PegepanbHOM ro-cyaapCTBEHHOM
obpasoBaTenbHOM cTaHOapTe OCHOBHOro obuiero obpasoBaHus, ¢
YY4ETOM pacnpenenéHHbix no Krnaccam npoBepsie-Mbix TpeboBaHUi K
pe3ynbTataM OCBOEHUS OCHOBHOM 0b6pa3oBa-TeNbLHOM NPorpaMmmbl
OCHOBHOro 06LLero obpasoBaHUs 1 3NEMEHTOB CoAePKaHUS,
npeAcTaBrieHHbIX B YHMBEPCanbHOM KogndurkaTope no XMMmnn, a Takke
Ha OcHoBe dhegepanbHON pabo4yel Nnporpammbl BOCIUTAHUS
obyuatroLmxcs npu NOny4eHMM OCHOBHOro 06Lero obpasoBaHns 1 ¢
yyéTom KoHuenuumn npenogaBaHnst y4ebHOro npeameTta « XuMnsi» B
obpasoBaTenbHbIX opraHm3aumax Poccuickon degepaumn,
peanuayloLLMx OCHOBHble 06LleobpasoBaTenbHble NporpaMmbl (yTB.
Pewennem Konnernn MunnpocsewieHnns Poccun, npotokon ot
03.12.2019 N IMK-4BH).

NOACHUTEJIbHAA 3AMNMUCKA

CornacHo cBoeMy HasHauyeHuio pabouasi nporpamma sBRsieTcs
OPVEHTMPOM NS coCTaBneHnsi pabourx aBTOPCKMX MpO-rpaMm: OHa
0aéT npencraeneHne o uUenax, obwen cTtpatermmn obyde-Hus,
BOCMWTaHUA © pas3BuTua obyyawlmxcs cpeactBamy  y4ebHoro
npegMeTa «XMMUsAY; ycTaHaBnNMBaeT obs3aTenbHoe NpeaMeTHOe COo-
OepXxaHue, npegycmaTpyMBaeT pacnpefeneHve ero no knaccam u
CTPYKTYpMpOBaHWe ero no pasgenamM 1M Temam Kypca, onpegensiet Ko-
NNYECTBEHHbIE W Ka4YeCTBEHHblE XapaKTEPUCTWKN COAEepXaHus; OaéT
npuMepHoe pacnpegeneHme y4ebHbIX 4acoB No TeMaTU4eckum pasge-
nam Kypca u pekomeHayemyko (MpUMEPHYI0) nocrefoBaTeNnbHOCTb KX
N3y4eHnst C Y4ETOM MEXMNPELMETHbIX U BHYTPUMNPEAMETHbIX CBSI3eM,
norvkn y4yebHoOro npouecca, Bo3pacTHbIX 0COBEHHOCTEN 0by4aroLmx-
cs; onpenensieT BO3MOXHOCTU npeameTa Ans peanusaumu Tpebosa-
HWI K pe3ynbTaTaMm OCBOEHMSI OCHOBHOW oOpasoBaTenbHOW Mmporpam-
Mbl Ha YPOBHE OCHOBHOr0 06L1ero obpasoBaHusi, a Takke TpeboBaHui
K pesynbTtataM 00y4eHuUs XMMUWM Ha YPOBHE Lienen u3yveHus npeg-
MeTa M OCHOBHbIX BMOOB Yy4ebHO-Mo3HaBaTeNbHOW AeaTenbHoCTW/
y4ebHbIX 4ENCTBUIN yYEHNKa MO OCBOEHUIO y4eBHOro cogepxaHus.

OBLAA XAPAKTEPUCTUKA YYEBHOI O NPEOMETA «XUMWNA»

Bknag ydebHoro npegmerta «XumMus» B OOCTUDKEHME Uenenm oc-
HOBHOro obuiero obpasoBaHus 0OYCrOBNEH BO MHOIOM 3Ha4YeHVEM
XMMUYECKON HaYyKu1 B NO3HAHNW 3aKOHOB NPUpOabl, B pa3BuTuUm
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NPOM3BOAUTENbHBIX cun obliecTBa u co3faHnyn HoBon 6asbl maTepu-
anbHOW KynbTypbI.

XUMUS KaK 3reMeHT CUCTEMbI eCTECTBEHHbIX HayK pacnpocTpa-Huna
CBOE BNMAHWE Ha BCe 00racTM YenoBeyecKoro CyLecTBOBaHWS,
3ajana HoOBOe BMWAEHWe Mupa, cTana HeoTbeMSIEMbIM KOMMOHEHTOM
MWPOBOWM KynbTypbl, HEOOXOAUMbIM YCrIOBMEM >XU3HW obLecTBa:
3HaHWe XMMWUW CMYXMT OCHOBOW ANS (DOPMMPOBAHUS MUPOBO33pe-HUSA
yernoBeka, €ro npeacTtaBneHMn O MaTepuarnbHOM edVHCTBE MUpa;
B&XHYIO pONnb wrpalnT dQopMupyemble XUMHENH NpeacTaBneHns o
B3auMornpeBpaLLeHusax 3Heprun 1 o6 3BOMOLUKN BELLECTB B NPUpPO-ae;
COBpPEMEHHas XMMns HanpasreHa Ha pelleHne rnobanbHbIX Npo-6nem
YCTOMNYMBOrO pasBUTKS YenoBevecTBa — CblPbEBOW, IHEPreTU-4eCKoMu,
nMWeBON K 3komnormyeckon  GesonacHocTn, npobnem  3apa-
BOOXPaHeHus.

B ycnosusix Bo3pacTaroLLlero 3Ha4eHUs XMMuMn B Xn3HW obLue-cTBa
CYLLECTBEHHO NOBbICUIACh POSib XMMUYECKOro 0Opa3oBaHus.

B nnaHe coumanusaumm oHO SIBNSETCS OAHUM U3 YCroBuin hopmMupo-
BaHWUS MHTENMeKTa MMYHOCTN N FAPMOHMNYHOIO €€ pa3BuTUS.

CoBpeMeHHOMY 4enoBeKy XMMUYEeCKue 3HaHuA HeobxoauMMmbl Ans
npuobpeTeHns obLEeKYNbTYPHOIO YPOBHS, MO3BOMSAIOWEr0 YBEpPEeH-HO
TPYOUTBCSA B COLMYME M OTBETCTBEHHO y4acTBOBaTb B MHOTO06-pasHon
XM3HKM obLecTBa, ANA 0CO3HAHWSA BaXXHOCTW Pa3yMHOMO OT-HOLUEHUS K
CBOEMY 3[0POBbl0 W 300POBbI0 APYrUX, K OKpyXarwLlen npupoaHon
cpefe, AN rPamMoOTHOrO MOBEAEHWS MPU UCMOMb30BaHWM PasfNYHbIX
MaTepuanoB U XMMUYECKNX BELLECTB B NOBCEAHEBHOW XU3HW.

XvmMundeckoe obpas3oBaHWe B OCHOBHOW LUKOME SBMsieTca 6a3oBbIM
MO OTHOLUEHUIO K cuCcTeme obLiero xmmMmmyeckoro obpasoBaHus. 1oa-
TOMY Ha COOTBETCTBYIOLLEM €My YpPOBHE OHO peanu3yeT npucylimne
obLeMy XMMUYECKOMY OOpPa3oBaHMIO KIOYEBbLIE LIEHHOCTU, KOTO-pble
OTpaxalT rocyaapCTBeHHble, OOLIEeCTBEHHbIE W WHAMBMAYaNb-HblE
notpebHocTn. JTMM onpegensieTca CyWHOCTb obuwen cTparterum
0obyyeHusi, BoOCMMTaHMA W pas3BuTUS obydarwmxca cpegcTtBaMmu
y4ebHoro npegmeta « XuMusi».

MN3ydyeHune npegmeta: 1) cnocobcTBYyET peanv3aunm BO3MOXHO-CTEN
ONsi caMopasBuTUSt U POPMUPOBAHUS KYTbTYPbl IMHHOCTH, €€ obLuen n
YHKUMOHaNbHOW rPaMOTHOCTK; 2) BHOCUT BKNag B (pop-mMvpoBaHue
MbILLIIEHUS U TBOPYECKUX CMOCOOHOCTENW NOAPOCTKOB, HABLIKOB WX
CaMOCTOSATENbHON Y4eOHON [EeATENbHOCTU, 3JKCNEPU-MEHTamnbHbIX U
nccnenoBaTernbCkMX YMEHUN, HeoDXOOAUMbIX Kak B MOBCEOHEBHON
XWU3HW, TaK U B NpodeccuoHanbHoOW AeATenbHOCTH; 3) 3HaKoOMUT CO
crneumduKon Hay4yHOro MbllLUNeHns, 3aknagbiBaeT



OCHOBbI LIeNTOCTHOrO B3rfsida Ha €OVMHCTBO MpuUpodbl M YeroBeka, siB-
nAeTcs OTBETCTBEHHbIM 3TanoM B (HOPMUPOBAHUU €CTECTBEHHO-Ha-
YYHON rpamMoOTHOCTU NOAPOCTKOB; 4) cnocobcTByeT (hoOpMMPOBAHUIO
LEHHOCTHOrO OTHOLUEHUS K €CTECTBEHHO-Hay4HbIM 3HaHWAM, K
npupoge, K YernoBeky, BHOCUT CBOW BKNag B 3Korormdeckoe obpaso-
BaHMWE LUKOMbHUKOB.

HasBaHHble HanpaBneHuss B obyvyeHun xumum obecneumBatoTcs
crneumduKkon coaepxaHus npegMmeTta, KOTOpbIA SBNAETCA negaroru-
YecKkM afanTUPOBaHHLIM OTpaXeHneM O6a3oBOW HaykKMm XUMUKM Ha
onpeaenéHHoM aTtane e€ pasBuTus.

KypCc XUMMUM OCHOBHOW LLKOMblI OPUEHTMPOBAH Ha OCBOeHME Oby-
YaLWUMUCH OCHOB HEOPraHNYECKOM XMMUN U HEKOTOPbIX MOHSATUN
n cBefeHun 06 oTaenbHbIX 06beKTax opraHndeckon xumum. CTpykTypa

cofepxaHus npegmeTa cdoopMupoBaHa Ha OCHOBE CU-

CTEMHOro nogxoga K ero maydeHuto. CopepxaHve cknagpiBaetcst 13
CUCTEMBI MOHATUA O XMMWUYECKOM 3MEMEHTE M BELLECTBE U CUCTEMBI
MOHATMIA O Xxumudeckon peakumn. OBe 3T CUCTEMbI CTPYKTYPHO
OpraHM3oBaHbl MO MPUHLMNY MNOCNEeLOBATENBHOIO Pa3BUTUA 3HAHWUIA Ha
OCHOBE TEOpPETMYECKUX MNPEACTaBIEHMA Pa3HOIO YPOBHSA: aTOM-HO-
MOJEKYNSIPHOrO YYEHUs] Kak OCHOBbl BCEro €CTEeCTBO3HAHMWS, YPOBHS
Mepuogunyeckoro 3akoHa [. W. MeHgeneeBa kak OCHOBHOIO 3akoHa
XAMUKN, YYEHU O CTPOEHUM aToMa U  XUMMUYECKOW  CBSA3M,
npeacTtaBneHMin o6 SNeKTPonMTUYEeCcKOM Auccoumaumm BeLecTB B
pacTBopax. TeopeTuyeckue 3HaHWUS paccMaTpuMBalOTCS Ha OCHOBE
SMMUPUYECKN MOSTYYEHHBIX WM OCMbICMEHHbIX (PaKTOB, pa3BMBAKTCA
nocrnegoBaTenbHO OT OAHOMO YPOBHSI K OPYrOMY, BbIMOMHAS OYHK-LMM
0O BACHEHNST Y MPOrHO3UPOBAHWSA CBOWCTB, CTPOEHUS U BO3-MOXHOCTEN
NPaKTUYECKOro NPUMEHEHUS U NOMNYYEHNS N3y4aeMblX BELLECTB.

Takas opraHu3auus copepxaHus Kypca cnocobcTByeT npeacTas-
NEHNI0 XUMUYECKON COCTaBNAOLWEN HAYYHON KapTUHBI MUpa B J1O-TUKe
€€ cucTemMHou npupodbl. Tem cambiM obecneymBaeTcs BO3MOX-HOCTb
dopmMrpoBaHus y oby4arLmMXCs LEHHOCTHOIO OTHOLUEHMWS K Hay4YHOMY
3HaHUIO U MeTodaM MO3HaHMA B Hayke. BaxHO Takke 3a-MeTUTb, YTO
OCBOEHMWE COoAEepPXaHUsa Kypca MPOUCXOAWUT C NpuBMeYvYe-HMeMm 3HaHWn
N3 paHee usy4yeHHbix KypcoB: «Okpyxatowmn mup», «buonorua. 5—7
Knaccbl» 1 «Pu3nka. 7 Kraccy.

LENN N3YHEHNA YHYEBHOI O NMPEAMETA «XUMUA»

K HanpasneHuio nNepBOCTENEHHOW 3HA4YMMOCTU MpuW peanusauuu
obpaszoBaTtenbHbIX (YHKUMI npegMeTa «XnMusy» TPaauuMOHHO OT-
HOCAT POpMMPOBaHNE 3HAHMI OCHOB XMMUYECKOW HayKu Kak obna-



CTU COBPEMEHHOr0 €eCTECTBO3HAHWA, MNPAKTUY4ECKON OEeATENbHOCTH
YenoBeka W Kak OHOro M3 KOMMNOHEHTOB MMPOBOW KyNnbTypbl. 3ada-ya
npegmMmeTa cocTouT B GOPMUPOBAHNN CUCTEMbI XUMUYECKNX 3HA-HUA —
BaXKHENLWNX (pakToB, MOHATUIN, 3aKOHOB U TEOPETUYECKUX MONOXKEHWUHN,
OOCTYNHbIX 0000LWEHNA MMPOBO33PEHYECKOrO Xapak-Tepa, s3blka
HayKW, 3HAHU O Hay4HbIX METOOAX U3ydeHUs1 Be-LECTB U XMMUYECKNX
peakuui, a Takke B (OOPMUPOBAHMM U pPa3BU-TUN YMEHUIA U COCOOOB
OEATEeNbHOCTU, CBSI3@HHbIX C MflaHMpoBa-HMEM, HabnaeHMeM WU
NPOBEOEHMEM XUMUYECKOro 3KCMEpPUMEHTa, CcobngeHMeM npasun
©e3onacHoro obpalleHuns ¢ BelecTBamm B NO-BCEAHEBHOM XNU3HN.

Hapsgy ¢ sTum uenu usydeHus npegmerta B NporpaMme yToYHe-Hbl

N CKOPPEKTUPOBaHbl C YYETOM HOBbIX MPUOPUTETOB B CUCTEME

OCHOBHOro obulero obpasoBaHus. CerogHss B obpasoBaHum ocobo

3HAYMMOW MNpPU3HAETCA HanpaBneHHOCTb OOy4yeHUss Ha pas3BuTUE U

camopasBuTME NUYHOCTK, (bopMMpoBaHME €€ MHTennekta um oben

KynbTypbl. OBy4yeHne yMeHMIo yduTbCa UM MpoJokatb CBOE obpaso-

BaHMe CaMOCTOATENIbHO CTAHOBWUTCS OOHON M3 BaXXHEWWWNX (OYHK-LMN

y4ebHbIX NpeaMeTOB.

B cBsi3u c 3TUM NpuK U3y4yeHnn npeameTa B OCHOBHOMW LLKONE J0-

MUHMPYIOLLLEE 3HAYEeHMEe NpMoBpenn Takme Lenu, Kak:

6 hOPMMPOBaHNE MHTENSEKTYaNbHO pPa3BUTON NMYHOCTU, FTOTOBOM
K camoobpasoBaHuio, COTPYOHWYECTBY, CaMOCTOSTENbHOMY MpK-
HATUIO peLUeHnn, cnocobHoM agjanTUpoBaTbCA K ObICTPO MeEHso-
LLMMCS YCIOBUSIM XXN3HW;

6 HANpPaBMNeHHOCTbL 0OYy4YeHUs Ha cucTemaTMyeckoe npuobLueHne
yyalMxcsl K CaMOCTOSTENbHOW MNO3HaBaTENbHOW OeSATENbHOCTH,
Hay4yHbIM MeToAaM MO3HaHMsA, (OPMUPYIOLMM MOTUBAULMIO WU
pa3BuTUE CNOCOBHOCTEN K XUMUU;

6 0becrneyeHe ycroBui, CMOCOOCTBYIOLMX MNpuobpeTeHuto obyda-
IOLLMMUCA OMnbiTa pasHOOOpa3HOW OEeATEenbHOCTU, MO3HaHUA M ca-
MOMO3HAHMWS, KIOYEBbIX HAaBLIKOB  (KMOYEBBLIX  KOMMETEHLMNA),
UMELWNX YHMBepcanbHOe 3HayYeHue AN pasnuyHbiX BUAOB Ades-
TeNbHOCTY;

6 OpMUPOBaHNE YMEHUIA OOBSACHSTb M OLEHUBATb SIBIEHWS OKPY-
Xalollero Mupa Ha OCHOBaHMU 3HaHWW W ONbITa, MOSTYYEHHbIX MpU
N3y4eHnn XMmMuu;

6 opMMpoBaHMe Yy 0Oy4arLUXCA TYMAHUCTUYECKMX OTHOLLEHUN,
MOHMMaHNA LEHHOCTU XUMWUYECKUX 3HAHUIA AOns BblpaboTKM KO-
noruyeckn uenecoobpasHoro nosegeHvs B ObITy 1 TPygoBOM Oesi-
TENbHOCTU B LENSX COXpPaHEHUS CBOEro 340pOBbS M OKpYXKato-Llen
npupogHou cpenbl;



6 pas3BUTNE MOTMBALUKN K OOYYEHMIO, CMOCOOHOCTEN K CAMOKOHTPO-ITHO
M CaMOBOCMMTaHWIO Ha OCHOBE YCBOEHUs o0bLie4YenoBeYecKkmx
LEHHOCTEW, FOTOBHOCTU K OCO3HaHHOMY BblOOpy npoduns u Ha-
npaBneHHOCTU AanbHenLero oby4eHuns.

MECTO YYEBHOIO NMPEOMETA «XMWA» B YHEBHOM MJTIAHE

B cucteme obuwero obpasoBaHus «Xumusa» npusHaHa obssartenb-
HbIM y4ebHbIM MpeamMeToM, KOTOPbIA BXOAMT B COCTaB MPeaMETHON
obnactn «EctecTBeHHO-Hay4HbIe NpeaMeTbl».

Y4ebHbIM nnaHom Ha eé nsyyeHue oteegeHo 136 yyebHbix Ya-coB
—no 2 4 B Hegento B 8 1 9 knaccax COOTBETCTBEHHO.

[ns kaxgoro knacca npegycMOTPeHO pesepBHOe yyebHoe Bpems,
KOTOpoe MOXeT OblTb MCNOMb30BaHO yyacTHMKamMu obpa3oBaTernb-HOro
npouecca B Uenax (opmnpoBaHMs BapuaTMBHOW COCTaBNSHO-LLEWN
copepXaHus  KOHKpeTHow paboyen  nporpammbl. [lpn  3TOM
obsasatenbHasa (MHBapuaHTHas) 4acTb COAepXaHus npegmeTta, ycTa-
HOBMeHHas npyMepHon paboyelt Nporpammon, 1 BpeMsi, 0TBOANMOE Ha
€€ nsyyeHve, OOMKHbI BbITb COXpaHeHbl NOMHOCTLIO.

B cTpykType npumepHon paboyen nporpaMmmbl Hapsay C NOSCHM-
TenbHON 3anuncKow BblAeneHbl cregyowmne pasgensb:

6 NNaHnpyemble pe3ynbTaTbl OCBOEHMS yyebHoro npegmeta «Xu-mMmus»
— NIMYHOCTHbIE, MeTanpeaMeTHble, MPeAMETHbIE;

6 copepXaHue y4ebHoro npegmeta «XvMusay no rogam obyyeHus;

6 MPUMEpPHOe TeMaTuyeckoe NiaHMpoBaHne, B KOTOPOM AeTanman-
poBaHO coAepXaHne Kaxaon KOHKPETHOW TeMbl, YKasaHbl KOnu-
YeCTBO YacoB, OTBOAMMbIX Ha €€ N3y4YeHue, N OCHOBHbIE BUAbI
y4ebHoW AesaTenbHOCTU yyeHuKa, (hopMmpyemMble NPy N3y4eHun
TeMbl, NpUBeAEH NepeyeHb 4EMOHCTPaLUIA, BbIMOHAEMbIX Y4u-
Tenem, n nepeyeHb pekoMeHayeMblX TabopaTopHbIX OMbITOB U
npakTn4eckux paboT, BbIMONHAEMbIX y4aLLUMMUCH.



COOEPXAHUE YHYEBHOI'O NMPEAMETA «XUMUA»

8 KITACC

I'IepBOHaqaan ble XUMNYECKNE NOHATUA

MpegmeT xumun. Ponb xvmMum B u3HM Yenoseka. Tena u Belle-
ctBa. duanyeckme CBOWCTBA BelleCcTB. ArperaTtHoe COCTOsiHUE Be-
wectB. MoHATME O MeTodax MO3HaHWS B XUMUW. XUMUSA B CUCTEME
Hayk. YncTble BellecTBa n cmecu. Cnocobbl pasgeneHns cmecen.

ATOMbI 1M Monekynbl. XvMuyeckme anemeHtbl. CuMBONbI  XUMU-
YeckMx anemMeHToB. [pocTble M CMNOXHble BellecTBa. ATOMHO-Morle-
KyrnsipHOE y4YeHue.

Xumundeckaa dopmyna. BaneHTHOCTb aTOMOB XMMWYECKMX 3ne-
MeHTOB. 3akOH MOCTOSHCTBa cocTaBa BewecTtB. OTHocuTenbHas
aToMHas Mmacca. OTHocuTenbHas MonekynspHas macca. Maccosas
00N XMMWUYECKOrO afieMeHTa B COEANHEHMM.

dusnyeckne U XUMUYECKNE SBMEHUs. XUMUYecKasl peakuust u eé
npu3Hakn. 3akoH COXpaHEeHUs MacCbl BeLwecTB. XMMUYeckue
ypaBHeHus. Knaccndukaums XUMUYECKMX peakumi (CoeanHeHwus,
pas3noxeHwus, 3aMmeLleHns, obmeHa).

XUMUYECKUIN IKCMEPUMEHT: 3HAKOMCTBO C XUMNYECKON NOCYLOMN,
¢ npasunamu pabotsl B nabopatopun 1 npuémamm obpalleHus ¢ na-
GopaTopHbiM 00OpYyAOBaHUEM; U3YydYeHME U onucaHue U3NYEeCcKnx
CBOWCTB 0OpasLoB HeopraHM4eckux BellecTs; HabnogeHve dusnye-
CKMX (MnaBneHue BOCKa, TasHWEe NnbAa, pacTupaHue caxapa B CTYrKe,
KAMEHUEe U KOHAEeHCauusi BoObl) U XMMUYECKMX (TOpEHME CBeYn, Mpo-
KanneaHue MedHOW MPOBOSIOKW, B3aMMOOENCTBME Mena C KUCMOTOW)
ABMNEHUN, HAOMOOEHNE N OMMUCaAHWE MPU3HAKOB MPOTEKaHUS Xumude-
CKUX peakuun (pas3noxeHue caxapa, B3auMOLEWCTBUE CEpHOM KUC-
notbl ¢ xnopugom Gapus, pasnoxeHve rugpokcnga megu(ll) npu Ha-
rpeBaHuu, B3ammMogencTeme xenesa ¢ pactsopom conu meau(ll)); ns-
yyeHue cnocoboB pasgeneHns cmecen (C MOMOLLLI  MarHuTa,
GunbTpoBaHUe, BbiNapuMBaHWe, AUCTUNNAUUA,  XpomaTtorpadus),
npoBefeHNe OYUCTKM NOBApPEHHOW CONu; HabnaeHne n onucaHue pe-
3ynbTaTOB MPOBEAEHNS OMNbITa, UIIIIOCTPUPYHOLLETO 3aKOH COXpaHe-HUs
Macchbl; Co3aaHne MoAenen Monekyn (LLapoCTep>KHEBbLIX).

BaxHenLwme npeactaBuTeny HeopraHM4ecknx BeLlecTs

Bo3gyx — cmecb rasos. CoctaB Bo3fyxa. Kucrnopog — anemeHT u
npocToe BeLecTBO. HaxoxaeHue kucnopoga B npupoge, usunye-ckne
N XMMmnyeckue cBomncTBa (peakuum ropeHus). Okcuabl. [pu-meHeHve
kncnopoga. Cnocobbl nonyyeHns kucrnopoga B naboparo-



pun N npomblWneHHocTU.  KpyroBopoT kucnopoga B npupoge.
O30H — annoTponHas Mogndukaumns Kucrnopoaa.

Tennoson adhPekT XUMUYECKOW peakuuu, TepMOXUMUYeckme
YpaBHEHUS, 3K30 W 3HOOTepMuYeckne peakumn. TonnmMBo: yronb wu
MeTaH. 3arpsasHeHue BO3a4yxa, YCWUNeHne napHUKOBOro addpekTa,
paspyLleHne 030HOBOro Crios.

Bogopog — anemeHT n npocTtoe BelwecTBo. HaxoxaeHne Bogopo-
Ja B npupoge, (puamdeckne M XMMMYeckue CBOWCTBA, NPUMEHEHUE,
cnocobbl nonyyeHus. Kucnotel 1 conu.

KonuyectBo BellectBa. Monb. MonsipHas macca. 3akoH ABoragpo.
MonsipHbIn 06bEM ra3oB. PacyéTtbl N0 XMMUYECKNM YPaBHEHUSAM.

dusnyeckne ceoncTsa BoAbl. Boga kak pacteoputens. PacTtBo-pbl.
HacbilweHHble U1 HeHacbliWeHHble  pacTBopbl.  Pacmeopumocmb
geujecms 8 8o0e.1 MaccoBasi JoNns BellecTBa B pacTBope. XvMuye-
ckne cBoKctBa Boabl. OcHoBaHuA. Ponb pactBopoB B npupoge U B
Xn3HM dernoseka. KpyroBopoT Boabl B npupoge. 3arps3HeHue npu-
poaHbix BoA. OxpaHa 1 o4ncTKa NPUPOaHbLIX BOA.

Knaccudmkauus HeopraHudeckux coeamHeHun. Okcugpl. Knac-
cndukaumsa  okcmaoB: coneobpasyowme  (OCHOBHbIE, KUCIOTHbIE,
amcoTepHble) Kn  Heconeobpasywwme. HomeHknaTypa oOkcuaoB
(mexgyHapogHass 1 TpuBuanbHasi). ®usmyeckme w XUMUYECKME
CBOWCTBa OKCMAOB. [lonyyeHne okcnMaos.

OcHoBaHus. Knaccudukaums OCHOBaHMI: LWEMOYM M HepacTBoO-
pyMble OCHOBaHWsi. HomeHknaTtypa OCHOBaHUM (MexayHapogHas |
TpuBManbHas). duUMYECKNe U XUMUYECKME CBOMNCTBA OCHOBAHMMN.
Mony4yeHne ocHOBaHWIA.

Kucnotbl.  Knaccudmkaums  kmcnot. HomeHknaTypa  KUCNOT
(MexxgyHapooHas U1 TpuBManbHas). dusmyeckne u  XMMUYECKME
ceoncTBa kucrnot. Pag aktmeHoctu Metannos H. H. beketosa. [lo-
ny4yeHue K1CroT.

Conu. HomeHknaTypa conew (MexayHapoaHas u TpuBuanbHas).
dusnyeckme n xMMmmnyeckue cBomcTea conen. lNonyyeHune conen.

eHeTu4eckas CBA3b MeXOy KrnaccamMyv HeopraHu4eckux coeau-
HEHUN.

XUMUYECKMI IKCMEPUMEHT: KayeCTBEHHOe onpeaeneHve conep-
XaHusl Kucropoga B BO3fyxe; nonyyeHue, cobupaHue, pacnosHaBa-
HME U U3ydeHue CBOWCTB KUCMOpOAa; HabntogeHne B3aMMOAENCTBMS
BELLECTB C KMCIOPOAOM WU YCIOBWUS BO3HUKHOBEHUS U MpekpalleHus
ropeHusi (noxapa); o3HakomreHme ¢ obpasuamy OKCUAOB U onuca-Hue
MX CBOWNCTB; NOny4yeHne, cobmpaHune, pacrno3HaBaHue 1 nsyde-

1 KypcvBom 0603HaueH y4ebHblii MaTepuar, KoTopblii U3y4aeTcsl, HO He
BbIHOCUTCSI HA MPOMEXYTOUHYIO U UTOTOBYIO aTTeCTaLmio.



HVMe CBOWCTB Bogopoda (ropeHue); B3aumodencTBue Bogopoda C OkK-
cvpom megu(ll) (BO3MOXHO McCnonb3oBaHWE BuAeoMatepuanos); Ha-
onogeHne obpasuoB BewecTB konnyectBom 1 Monb; uccnegoBaHue
0COBOEHHOCTEN pacTBOPEHMS BELLECTB C PasfMyHON pacTBOPUMO-CTbIO;
NPUroToBNEHMe pacTBOPOB C ONpedesiéHHOM MaccoBOW  Aonen
pacTBOPEHHOMO BeLLECTBA; B3aUMOAEWCTBUE BOAbl C MeTannamu (Ha-
TpUeM 1 Kanbumem) (BO3MOXHO MCMONb30BaHWe BugeoMaTepua-IoB);
onpegeneHne pacTBOPOB KWACMAOT U LIENoYen C MOMOLLbID  UWH-
OMKaTopoB; uccnegoBaHne 06pa3LoB HeOpraHU4ecKMX BeLLEeCTB pas-
NNYHBIX KNaccoB; HabnaeHne n3MeHeHNs OKpackn NHANKaTOPOB

B pacTBopax KWCMNOT W Leroyen; n3ydyeHve B3avMOOENCTBUS OKCU-Aa
meau(ll) c pacTBOpOM CepHOM KACNOTbI, KUCAOT C MeTannamMmu, peakuun
HenTpanu3aumm; nofnyvyeHme HepacTBOPUMbIX OCHOBAHWM, BbITECHEHNE
ogHOro  meTanna  gpyruMm M3 pacTtBopa  CONW;  pelueHue
3KCMepuMMeHTanbHbIX 3agay no Teme «BaxHeWwwue knaccbl Heopra-
HUYECKNX COEANHEHUNNY.

Mepuoguyeckuin 3akoH 1 MNMepuognyeckasi cMcteMa XMMUYECKNX
anemeHToB [1. . Mengeneesa. CTpoeHne aTomMoB. Xumuyeckasi
cBA3b. OKMCNUTENBbHO-BOCCTAHOBUTESbHbIE peakumm

MMepBble NOMbLITKM KraccuUKauum XMMUYECKUX arnemeHTtoB. [lo-
HATWE O Trpynnax CXOOHbIX 3MEMEHTOB (LLEMNOYHblIE W LLENOYHO3e-
MerbHbIE MeTansbl, ranoreHbl, MHEPTHbIE rasbl). ANEMEHTbI, KOTO-pble
0bpa3syoT aMdoTepHble oKeuabl U TMAPOKCUAbI.

Mepunogunyeckuin 3akoH. [lepuognyveckasd cucTtemMa XUMUYECKUX
anemeHnToB [1. . MeHgeneeBa. KopoTkonepuogHas u ANMHHONEpPU-
oaHas dopmel [Neprnoanyeckon CUCTEMbl XMMUYECKUX 3NEeMEHTOB
0. WN. MeHgeneesa. Nepuoabl 1 rpynnbl. PU3nMYecKknii CMbICI No-
pPSOKOBOro HOMepa, HOMEPOB Nepuoda 1 rpynbl ANeMeHTa.

CtpoeHune atomoB. CocTaB aToMHbIX siaep. N30Tonbl. 3MNeKTPOHbI.
CTpoeHune 3neKkTpOoHHbIX 0B6onoyek aTomMoB MNepBbIX 20 XMMUYECKUX
anemeHToB [lepmnogundeckon cuctembl [. N. MeHgeneeBa. Xapakre-
pUCTMKA XMMMYECKOrO 3fIeMeHTa MO ero nonoxeHuio B [Nepuoagnye-
ckon cucteme 1. . Mengeneesa.

3aKOHOMEPHOCTU M3MEHEHUs pagnyca aTOMOB XMMWYECKUX 3ne-
MEHTOB, METan/IM4YeCKUX U HeMEeTarnnMyecknx CBOWCTB MO rpynnam u
nepunogam. 3HadeHune [lepuoamyeckoro 3akoHa u [lepuogmyeckon
CUCTEMBI XMMUYECKNX SNIEMEHTOB OS5 Pa3BUTUSI HAYKM U NpakTu-ku. [.
. MeHpeneeB — YyYEHbIN N rpaXKaaHuH.

Xnmnyeckasn cessb. KoBaneHTHas (monsipHas n HenonspHas) CBA3b.
OneKkTpooTpULATENBHOCTL XMMUYECKNX 31eMEHTOB. VIoHHas cBA3b.



CreneHb okucreHnsi. OKUCNUTENbHO-BOCCTAHOBUTESBHbIE peaKk-Lnn.
Mpoueccbl OKUCNEHUst U BOCCTaHoBreHus. OkucnuTenu u BoOC-
CTaHOBUTENN.

XUMUYECKUIN 3KCMIEPUMEHT: U3y4yeHne obpasuoB BeLecTB MeTarn-
NnoB M HEMeTansoB; B3auMoaeNcTBMEe FMAPOKCMAA UMHKA C pacTBO-
paMmy KUCMOT W LUEeNoYen; NpoBedeHMe ONbIiTOB, WINIOCTPUPYIOLLNX
npuMepbl  OKUCINUTENbHO-BOCCTAHOBUTENbHLIX  peakuuin  (ropeHue,
peakuun pasnoxeHus, CoeauHeHus).

MexnpeamMmeTHble CBA3N

Peanusaumsi mexnpeameTHbIX CBSI3EM MNPU U3YYEHUN  XUMUM
B 8 Knacce ocCyLLeCTBNAsieTCa Yepe3 UCMonb30oBaHMe Kak obLimnx ecte-
CTBEHHO-HaY4YHbIX MOHATUI, TaK U MNOHSATUNA, SBNSOLLUXCH CUCTEM-HBbIMU
ONs OTAENbHbIX NPEeAMETOB €CTECTBEHHO-HAY4YHOro LUKna.

OO6Lme ecTeCTBEHHO-Hay4YHble MOHSATUS: HAYYHbIN hakT, rMnoTe-3a,
Teopusl, 3aKOH, aHanua, CUHTe3, Knaccudukaumsi, nNepuoamny-HocCTb,
HabnogeHne, 3KCNEPUMEHT, MOOENUPOBaHME, M3MEpEeHue, MOoAEnb,
SIBMEHne.

dusnka: matepus, aTom, 3NEKTPOH, MPOTOH, HEWTPOH, WUOH, Hy-KNnA,
M30TOMbl, pPagNOaKTUBHOCTb, MOJEKyna, 3neKTPUYeCcKun 3a-psd,
BELLeCTBO, Teno, oObEM, arperaTHoe COCTOslHME BelecTBa, ras,
dusnyeckme BENUYUHBI, €AVHULbI WU3MEPEHUsl, KOCMOC, MNMaHeTHl,
3Bé3abl, ConHue.

Buonorus: doTocuHTes, AbixaHne, bruocdepa.

"eorpadumsa: atmocdepa, rugpocdepa, MMHeparbl, FOPHbIE MOPO-
Obl, None3Hble uckonaemele, TONIMBO, BOAHBIE PECYPChI.

9 KITACC

BelecTBO 1 Xxnummnyeckas peakuuna

Mepuogmnyeckni 3akoH. [lepuoguuyeckas cUCTEMA XUMUYECKMX
anemenToB [1. . MeHgeneeBa. CTpoeHne aToMoOB. 3aKOHOMEPHOCTHU B
N3MEHEHNN CBONCTB XUMMYECKNX 3NIEMEHTOB MEpPBbIX TPEX NEPMO-A0B,
Kanus, kanbuus U UX coeguMHEHUA B COOTBETCTBUM C MOMOXEHU-eM
anemeHToB B Nepnoanyeckon cucteme U CTPOEHNEM X aTOMOB.

CTpoeHue BelwlecTBa: BuAbl XUMUYECKOM CBS3WM. Tunbl KpucTan-
NINYECKMX PELUETOK, 3aBMCMMOCTb CBOWCTB BeELLeCTBa OT Tuna Kpwu-
CTanNIM4YeCcKon PEeLLETKN U BUOA XMMUYECKON CBA3MN.

Knaccucvkaumss n  HOMeHknaTypa HeopraHMYecKux BeLecTB
(MexgyHapogHas n TpuBuarnbHasi). Xummdeckne CBONCTBa Be-



LLIEeCTB, OTHOCALUMXCHA K Pas3fM4YHbIM KrlaccaM HeOPraHU4eckmx Cco-
€IHEHUN, reHeTMYecKasi CBA3b HEOPraHNYeCKNX BeLLLECTB.
Knaccudumkauma xvMMumyeckmx peakumin no pasnuyHbIM NpUsHa-kam
(Mo umncny u coctaBy y4acTBYWOLIMX B peakuuMn BeLlecTB, Mo Te-
NnoBoMy 3PdEKTY, MO UBMEHEHUIO CTEMEHEN OKUCMNEHUST XUMUYE-CKUX
3aneMeHToB, No obpaTUMOCTW, MO Yy4yacTUO KaTanu3atopa). OK30- U
3HAOTEPMUYECKNE PEAKLUN, TEPMOXUMUYECKNE YPaABHE-HUSI.

[MoHATME O CKOpOCTU XMMMYeckon peakumm. lNMoHaTme o6 obpatu-
MbIX 1 HEOBPATUMbIX XMMUYECKMX peakumsax. [OHSATUE O FTOMOreH-HbIX 1
reTeporeHHblX peakuusx. [loHsmue O XUMUYECKOM pasHO-8ecuul.
®akmopbl, enusWUe Ha CKOpOCMb XUMUYECKOU peakuyuu u
r10/10XKEHUE XUMUYECKO20 pagHOBEeCUs.

OKNCNUTENBHO-BOCCTAHOBUTENbHbBIE  PEeaKUMK, 3NEKTPOHHbIM  ba-
NaHC  OKWUCIUTENbHO-BOCCTAaHOBUTENBHOW peakumn. CoctaBneHue
YPaBHEHUN OKUCINUTENbHO-BOCCTAHOBUTENBHbBIX Peakuuin ¢ MCnosb-
30BaHMEM MeTOo[a 3MeKTPOHHOro 6anaHca.

Teopuss anekTpONMTUYECKOW Juccounaumm. OneKkTponuTbl U He-
anekTponuTbl. KaTnoHbl, aHnoHbl. MexaHn3m anccoumanmmn Be-LecTB C
pasnuMYHbIMK BUAAMWU XUMUYECKOW CBs3n. CTeneHb AMCCO-Luauuu.
CwvnbHble n cnabble aneKTponuThbl.

Peakunn noHHoro o6mMeHa. YCrnoBus NpoTekaHus peakuuii MOH-HOro
obMeHa, MOMHble M COKPaLWEHHbIE WOHHbIE YPaBHEHWUSI peak-LuNn.
CBolicTBa KMUCNOT, OCHOBaHWA U CONEN B CBeTe NpeAcTaBrieHui ob
3ANEKTponMTMYECKON auccounauun. KayecTBeHHble peakuun Ha WOHBI.
lNoHssimue o eudponu3se coned.

XVMWUYECKUI  SKCMEPUMEHT: O3HaKOMJIEHME C MOAENsAMU  Kpu-
CTaNIMYECKNX PELLETOK HeopraHWYeckux BeLecTB — METanoB U
HemeTannoBs (rpacdwuta n anmasa), CrOXHbIX BELLecTB (Xxropuaa Ha-
Tpusl); UccnegoBaHWe 3aBUCUMOCTM CKOPOCTU XMMUYECKON peakumm oT
BO3OEWNCTBUSA pas3nuyHbIX (pakToOpoB; MWCCNeAoBaHWE 3MeKTPOnpo-
BOAHOCTWU pacTBOPOB BELLECTB, MpoLecca Auccoumaumm KUCNOoT, Le-
noyen n conen (Bo3MOXHO MCMNOMb30BaHWE BuAeoMaTepuaros); npo-
BELleHNe OMbITOB, UNSIOCTPUPYIOLLMX NPU3HAKM NPOTEKAHNA peak-Lini
MoHHoro obmeHa (obpasoBaHMe oOcagka, BblgeneHue  rasa,
obpasoBaHve BoAbl); OMbITOB, WAMIOCTPUPYIOLWMX MPUMEPbI OKUCHM-
TENbHO-BOCCTAHOBUTENbHLIX peakuuin (ropeHue, peakumm pasro-
XEHWsl, COeOWHEHWs1); pacrno3HaBaHWE HEOpPraHMYecKMX BeLEeCTB C
MOMOLLBbIO KAYeCTBEHHbIX pPEeakUuU Ha WOHbI;, peLleHue 3SKCMepu-
MEHTarnbHbIX 3a4au.



HemeTannsl n nx coegmHeHuns

OOwasn xapaktepuctuka ranoreHoB. OcoOEeHHOCTM CTPOeHust aTo-
MOB, XapakTepHble cTeneHu okucneHusi. CtpoeHve n dumsnyeckune
CBOWNCTBA NPOCTbIX BELLECTB — ranoreHoB. XuMmyeckme CBOMCTBA Ha
npumepe xnopa (B3anmodencTBMe C MeTannamu, HemeTannamu,
wenovamu). Xnoposogopod. ConsiHag Kucnota, XMMUYECKUe CBOW-
CTBa, Nony4yeHune, npumeHeHune. [lecTeue xmnopa n xnoposogopoaa Ha
opraHusm 4enoBeka. BaxHenwwme xnopuabl U UX HaxoxaeHue B
npupoge.

OOwasn xapaktepuctmka asnemeHToB VIA-rpynnbl. OcobeHHOCTU
CTPOEHUSA aTOMOB, XapaKkTepHble CTENEHU OKUCMEHMS.

CTpoeHue n usnyeckne cCBOMCTBA MPOCTbIX BELWECTB — KUCHO-
poda u cepbl. ANnoTponHble Moaudukauumn kucnopoga u cepbl. Xu-
Muyeckne cBowcTBa cepbl. CepoBogopon, CTpoeHue, uanyeckne u
xumuyeckme conctea. OKkcuapl cepbl Kak NpeacTaBUTENN KUCNOT-HbIX
okcmaoB. CepHasa KucrnoTa, (bu3ndeckne U XMMUYEeCKMe CBOW-CTBa
(obwme kak npegcTaBuTens Kracca KUCMOT M cneumduye-ckue).
XvMU4eckue peakuum, nexaiime B OCHOBE MPOMBbILIIEHHOrO cnocoba
nonyyeHust cepHon Kkucnotbl. NMpumeHeHne. Conu CepHOW KUCNOThI,
KayeCcTBeHHas peakuuss Ha cynbdart-uoH. HaxoxgeHue cepbl u eé
coeguHeHun B npupode. XMMWYECKOE 3arpsi3HEHWEe OKpy-XKatoLlewn
cpedbl COeAVHEeHUsIMU cepbl  (KUCMOTHbIE  A0XAW, 3arpsi3-HeHue
BO34yxa U BOOOEMOB), CMOCOOLI €ro npegoTBpaLLeHuns.

Obuwasn xapaktepuctuka anemeHtoB VA-rpynnbl. OcobeHHoCTM
CTPOEHUS aTOMOB, XapaKTepPHbIE CTEMEHN OKUCIIEHMS.

A30T, pacnpocTpaHeHue B npupoge, busmdeckne n XumMuyeckune
ceoncTtBa. KpyroBopoT asoTta B npupoge. AMMuak, ero gousndeckme
N XMMMWYECKME CBOWMCTBA, MorydeHne u npumMmeHeHre. Conum ammo-Hus,
nx om3n4eckme N XMMmU4YecKne CBonCTBea, NnpuMmeHeHue. Kaye-cteeHHas
peakumMsi Ha WOHbl aMMOHMSA. A30THas KuCMoTa, €€ MNony-YeHue,
dmsmyeckne M xummudeckme cBowcTBa (oblime kak npepcta-BuTENS
Knacca Kucnot u cneuncdumyeckne). icnonb3oBaHme HATPATOB M Conen
aMMOHMSI B  KayeCTBE MMHeparnbHbiX yoobpeHun. Xumudeckoe
3arpsi3HeHMe OKpyXatlollel cpedbl COeQUHEHUAMU a3oTa (KUCIOTHble
O0XOW, 3arpsi3HeHne Bo3gyxa, NOYBbl M BOOOE-MOB).

doccop, annoTponHble Mogudukaumm docdopa, dusnyeckme u
xumundeckme csonctBa. Okena docdopa(V) n cdocopHaa kucnota,
dusnyeckme M XMMMYEeCcKMe CBOWCTBA, MornydveHue. licnonb3oBaHue
docaToB B ka4eCcTBe MUHEParnbHbIX yA0OpeHnn.

O6uwasn xapakTepucTturka anemeHToB IVA-rpynnel. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTepPHbIE CTENEHUN OKUCIEHMS.



Yrnepop, annoTponHble mMogudukauumu, pacnpocTpaHeHwe B npu-
poae, pumsnyeckne n xumudeckme ceomncrtaa. Agcopbums. Kpyroso-pot
yrnepoga B npupoge. Okcuabl yrnepopa, wx uanyeckne u xu-
MUYecKkue CBOMCTBA, JENCTBUE Ha XXMBble OpraHu3Mbl, NonyvyeHne
N MpUMeEHeHue. JKororuyeckne npobnembl, CBA3aHHbIE C OKCMAOM
yrnepoga(lV); rnoTtesa rnobanbHOro nOTEenneHusa knumara; nap-
HUKOBbI 3PEKT. YronbHasa KUCMoTa M eé conu, ux usmyeckne u
XVMUYECKME CBOWCTBA, MONydyeHMe W npumMeHeHue. KadecTBeHHasi
peakumMs Ha kapboHaT-uoHbl. Mcnonb3oBaHwe kapOoHaToOB B ObITy,
MeauumHe, NPOMBILLIIEHHOCTM U CENbCKOM XO35INCTBE.

lMepBoHayanbHble MOHATUSS 06 OpraHMYeckUx BeLLECTBaxX Kak O
coeauHeHusax yrnepoga (MeTaH, 3TaH, 3TWNEH, aueTWneH, 3TaHom,
rMULEPUH, YKCYCHas kucnoTta). Mx cocmas u Xumu4yeckoe cmpoe-Hue.
lMoHATME O Ouomnornyeckn BaXkHbIX BELLECTBaX: Xupax, ben-kax,
yrneBogax — M UX poONM B XU3HW denoseka. MamepuanbHoe
e0UHCMBO Op2aHUYEeCKUX U HeopaaHUYeCKUX cOeOUHEeHULU.

KpemHui, ero msmyeckue n xummyeckme CBOMCTBA, NonyyYeHne
n npumeHeHne. CoeguHeHusa kpemHus B npupoge. O6wme npen-
ctaBneHus o6 okcuae kpemHusa(lV) u kpemHueson kucnote. Cunu-
KaTbl, WX WCMOMb30OBaHWe B ObITy, MeauuMHEe, MNPOMbILLUAEHHOCTY.
BaxHeliwwue cmpoumerbHble Mamepuarsbl: KepaMuka, CMmeKso, ue-
meHm, 6emoH, xene3obemoH. [lpobrembl 6e3onacHo20 UCMOb308a-
HUS cmpoumeribHbIX Mamepuasos 8 No8ceo0He8HOU XU3HU.

XVMUYECKUN 3KCNEepUMEHT: u3yvyeHue obpasLoB HeopraHuye-CKUx
BELLEeCTB, CBOWCTB COMAHOW KWUCMOTbl; NPOBedEeHWEe Kayve-CTBEHHbIX
peakuui Ha XJOpUA-UOHbLI U HAbMOEHNE NMPU3HAKOB MX MPOTEKAHWUS;
OnbIThl, OTpaxatoLme pusmdeckne n XumMmyecKkne CBOMCTBa ranioreHoB
N NX CcoeavHeHu (BO3MOXHO WCMONb3oBaHWe BuaeomaTepuanos);
0O3HakomIleHne ¢ ob6pasuamMu XnopuaoB (rarno-reHnaoB); 03HaKoOMIIeHne
c obpasuamu cepbl U €€ coegUHEHMAMN (BO3MOXHO WCMOMNb30BaHWe
BMaeomartepuanoB); HabnwgeHne npo-uecca obyrnnMBaHusa caxapa nog
OEeNCTBUEM  KOHLEHTPUPOBAHHOW  CEPHOW  KUCMOThbI;  U3Yy4YeHune
XUMUYECKMX CBOMWCTB pa3baBneHHOW CEepHOW KUCMOTbl, MpoBeOEHue
KayeCTBEHHOWN peakummn Ha cynb-aT-uoH 1 HabnogeHve npusHaka eé
npoTekaHwusi; O3HaKkoMreHue C (U3M4YecKMMn CBONCTBaAMU a30Ta,
dochopa M uUxX  coeguHeHUA  (BO3MOXHO  UCMONb3OBaHWe
BMaeomartepuanos), obpasuamm as3oT-HblX U hocdhopHbIX ya0OpeHWi;
nonyyeHve, cobupaHue, pacnosHa-BaHMe W W3ydeHMEe CBOWCTB
aMmmMunaka; npoBefjeHNe KayeCTBEHHbIX peakuui Ha WMOH aMMOHUA U
cochaT-MoH 1 U3yvyeHue NpPU3HaKkoB UX NPOTEKaHWd, B3aMMoLencTBme
KOHLIEHTPUPOBaHHOW a30THOM



KACMOTbl C Medblo (BO3MOXHO WCMOfMb30BaHWe BuaeoMaTepuaroB);
n3yyeHne Mopgenen KpucTannnmyeckux peleTok anmasa, rpadwura,
dynnepeHa; 03HaKOMIIEHME C NMPOLECCOM aacopbLun pacTBOPEH-HbIX
BELLEeCTB aKTUBMPOBAHHbIM YrMéM © YCTPOWCTBOM MpPOTMBOra-3a;
nonyyeHve, cobupaHue, pacrno3HaBaHMe U U3y4YeHUe CBOWNCTB
yrnekmcnoro rasa, nposegeHme Ka4eCTtBeHHbIX peaKLlMVI Ha Kap60-HaT-
n  cunukatT-moHbl N KU3y4YEeHMEe NpPU3HAKOB UX MNPOTEKaHuA; O03-
HaKoMIieHne C npo,u,yKu,meVl cUnnKaTHoOM NPOMBbILUNTIEHHOCTHU; peLle-Hue
3KCMepMMeHTanbHbIX 3agay no teme «BaxHenwune HemeTanmbl U KX
COeaUHEHMNS.

MeTannbl n nx coeguHeHus

OO0wan xapakTepucTnka XUMUYECKUX 3NIEMEHTOB — METanmnoB Ha
OCHOBaHUN UX MosnoxeHus B lNepnognyeckon CUCTEME XMMUYE-CKUX
anemeHtoB [. W. MengeneeBa u cTpoeHuss atomoB. CTpoeHue
MeTannoB. MeTtannuueckas cBA3b M MeTannuyeckass KpucTtanmum-
yeckas peluéTka. ONEeKTPOXUMUYECKUA PSA HanpskeHun meTan-ros.
dusmnyeckne n xmmuyeckne csonctBa MeTannoB. O6uime cno-coObl
nony4yeHus metannos. [MoHATME O KOPPO3UM METanMoB, OC-HOBHbIE
cnocobbl  3awmMTel UX OT koppo3un. Cnnaebl (CTanb, YyryH,
O0pantoMuHMA, GpPoH3a) U MX NPUMEHEHWE B ObITY M NPOMBILLMEH-
HOCTW.

LlenoyHble meTannbl: nonoxeHwe B [Nepnognyeckon cucteme Xu-
Muyecknx anemeHtoB [. N. MeHaeneesa; CTpoeHMe ux aTOMOB; Ha-
xoxgeHne B npupoge. Puanuyeckme M XMMUYeckue CBOMCTBa (Ha
npumepe HaTpua u kanus). Okeuabl U rMOPoKCuabl HAaTPUSA U Ka-nns.
MpumeHeHne LWenoYHbIX MeTannoB N Nx CoOeauHEHUN.

LlenoyHo3eMenbHble MeTanbl MarHUM U KanbLMi: MONOXeHne
B [lepuoanyeckon cucteme xummyeckmx anemeHtos [. W. MeHge-
neeBa; CTPOEHME X aTOMOB; HaxoXaeHue B npupoge. dusundeckme n
XMMUYECKNME CBOWMCTBA MarHuMsa U Kanbuud. BaxHenwune coeguHe-HuA
Kanbumsa (okcug, rugpokcua, conu). XKECTKocTb BOAbl U CNOCO-Obl €€
yCTpaHeHus.

AntomMuHUn: nonoxeHve B [lepuognyeckon cucteme XMmMu4e-ckux
anemeHToB [1. . MeHgeneeBa; cTpoeHue aToMa; HaxoxgeHue
B npupoge. Pnsmyeckme n XuMm4eckme CBOMCTBa antoMuHus. AM-
doTepHble CBONCTBA OKCMAA U TMAPOKCMAA antOMUHKS.

Keneso: nonoxeHne B [lepMognyeckon cCuUCTEME XUMUYECKMX
anemeHtoB [. . MeHgeneeBa; CTpOeHME aToMa; HaxOXAeHue B
npupoge. dPmsnyeckne M XuMmM4Yeckme cBoncTBa kenesa. Okcuibl,
rmgpokenabl n conu xenesa(ll) n xenesa(lll), ux cocras, ceoncTBa u
nony4eHue.



XUMMYECKMIA IKCMEPUMEHT: O3HaKOMMNeHue ¢ obpasuamm MmeTan-rnos
N CNnaBoB, MX (PUINYECKMMM CBOWCTBAMMW; M3YYEHWE pe3yrbTa-TOB
KOppO3un MeTannoB (BO3MOXHO MCMOMb30BaHWE BMAEOMaTepu-anos),
ocobeHHOoCTel B3aMMOAeNCcTBUSI OKCuaa KanbLms U HaTpus
C BOOOM (BO3MOXHO WCMOMb30BaHWE BuaeomatepuanoB); uccneno-
BaHME CBOWCTB XXECTKOW BOAbl; NMPOLIECCa rOpeHusl xernesa B KUCIO-
pode (BO3MOXHO WCMONb30BaHWE BMAEOMAaTepuarnoB); MNPU3HAKOB
NPOTEKAaHUS] Ka4yeCTBEHHbIX peakuui Ha WOHblI (MarHus, Kanbuus,
anoMuHus, umHka, xenesa(ll) n xenesa(lll), megu(ll)); Habnoge-Hue n
onucaHue NpPOLIECCOB OKpalUMBaHUA MaMeHW MOHaAMU Ha-Tpus, Kanus
M  Kanbuma  (BO3MOXHO  WCMONb30OBaHWe  BUAeOMaTepu-arnos);
nccrnegoBaHne amdOTEPHbIX CBOWCTB rmapokcuaa anoMuHUA U
rmopokcmaa UWMHKa; pelleHne 3KCMepUMMEHTanbHbIX 3agad no Te-me
«BaxHenwme meTtannbl 1 X COEANHEHUSAY .

Xumusi 1 okpyxatowas cpena

HoBble matepuanel 1 TexHonoruu. BewecTtBa u martepuansl B no-
BCEOHEBHOMN XW3HW YenoBeka. Xumusi n 3gopoBbe. besonacHoe uc-
Nnonb30BaHMe BELLECTB M XUMMYECKUX peakumn B ObiTy. [lepBas no-
MOLLb MPU XUMMUYECKMX OXorax W oTpaBneHusax. OCHOBbI 3KOMoru-
YeCKOWM rpaMOTHOCTU. XMMUYECKOE 3arpsi3HEHME OKpyXKatollen cpeabl
(npepenbHas gonyctumas KoHueHTpauus BewectB — [10K). Pornb
XUMUK B PELUEHNM IKONOrMYeCcKnx npodnem.

MpupoaHble WUCTOYHWKKU YIrNEeBOAOPOAOB (Yronb, NPUPOAHbIA ras,
HedTb), NPOAYKTbI MX NepepaboTkM, Ux porb B ObITY M MNPOMbILL-
TNEeHHOCTN.

XVMUYECKUI  3KCMEPUMEHT: U3ydyeHWe oOpasLoB MaTepuanos
(cTekno, cnnaebl MeTaNMoOB, NOMMMEPHbIE MaTepuansl).

Mexn peaomMeTHble CBA3N

Peanusauma mexnpeameTHbIX CBA3EN NPU U3y4eHUn xumum B 9
Knacce OCYLLIECTBMNAETCA Yepe3 WUCMONb3oBaHME Kak oblmx ecTe-
CTBEHHO-HaY4YHbIX MOHATUI, TaK N NOHATUN, ABNSAIOLLUXCA CUCTEM-HBIMU
ONA oTAEeNbHLIX NPeAMETOB eCTECTBEHHO-HAy4YHOro Lukna.

Ob6Lume ecTeCTBEHHO-HAy4YHble MOHATMA: Hay4HbIA akT, rmnoTe-3a,
3aKOH, Teopusi, aHanus, CuHTe3, Knaccudukaumsi, nepuoguy-HocCTb,
HabniogeHne, 9KCMEPUMMEHT, MOAENUpPOBaHWe, U3MepeHue, MoAerb,
SiBNEeHne, NapHUKOBbLIN ahEKT, TEXHONOrNs, MaTepurarnsl.

®dusnka: matepus, atom, 3NEKTPOH, MPOTOH, HEUTPOH, NOH, HY-KN1A,
M30TOMbI, PagnoOaKTUBHOCTb, MOMEKyna, 3reKTpuYeckuin 3a-psg,
NPOBOAHUKN, MOMYNPOBOAHUKN, ANINEKTPUKUN, POTOINEMEHT,



BELLECTBO, Teno, 06bEM, arperaTHoe COCTOsIHME BeLlecTBa, ras, pac-
TBOP, PacTBOPMMOCTb, KpUCTannuyeckas pelléTtka, cnnaebl, uan-
YecKkune BENUNYUHBI, eQNHNLIbI UIBMEPEHMS], KOCMUYECKOE MPOCTPaH-CTBO,
nnaHeTsbl, 38€3abl, ConHue.

Buonorus: doTtocuHTes, ObixaHune, Guocdepa, skocuctema, MU-
HepanbHble YyOOOpeHWsi, MMWKPOSMIEMEHTbI, MaKpO3/IEMEHTbI, NuTa-
TenbHble BellecTBa.

leorpachua: atmocdepa, rmgpocdepa, MUHepanbl, rOpHble NOpPo-
Obl, NonesHble Uckonaemele, TONMBO, BOAHLIE PECYPChI.



MNAHUPYEMbIE PE3YJNIbTATbl OCBOEHUA
YYEBHOI'O NPEOMETA «XUMWUA» HA YPOBHE
OCHOBHOI'O OBLENO OGPA30OBAHUA

V|3y‘-IEHI/Ie XUMUN B OCHOBHOW LUKOSE HanpaBJieHO Ha OO0CTUXe-Hne
O6yHaIOLLI,I/IMI/ICF| JINMYHOCTHbIX, MeTanpeaMeTHbIX WU npeamMmeT-HbIX
pe3ynbTaTtoB OCBOEHUA yqe6Horo npegmMmeTa.

JInyHoOCTHbIE pe3ynbTaTbl

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MPOrPaMMbl OCHOBHOMO 06-LLEro
obpasoBaHMs OOCTUraloTCs B Xode OOyYyeHWss XUMuM B eOuH-cTBe
y4yebHOl ¥ BocnuTaTenbHon pedtenbHoctM OpraHusauum B CO-
OTBETCTBUM C TPAANLMOHHBIMU POCCUNCKUMWN COLMOKYIbTYPHbLIMU
N [YXOBHO-HPABCTBEHHbLIMU LIEHHOCTAMU, MPUHATHIMU B obliecTBe
npaeunaMmM M Hopmamu MOBeAEHMSI U CMOCOOCTBYHOT mpolueccam ca-
MOMO3HaHMS, caMopas3BUTUSA U colmanmnsauumn obyyaroLmxcs.

JIMYHOCTHbIE pe3ynbTaThl oTpaxatoT chOPMUPOBAHHOCTb, B TOM
yncne B YacTu:

nanI/IOTVI‘-IeCKOFO BOCNUTaHNA

1) LUEHHOCTHOrO OTHOLUEHUSI K OTEYECTBEHHOMY KyIbTYpHOMY,
NCTOPUYECKOMY U HAy4yHOMY Hacrneguto, MOHUMaHUS 3HAYEHUs XU-
MUYECKON HayKM B XXWU3HU COBpPEeMeHHoro obLliecTBa, CrnocoGHOCTM
BrnafeTb [OCTOBEPHON MHdOpMaLMen O nepedoBbiX AOCTKEHUAX U
OTKPbITUAX MUPOBOW M OTEYECTBEHHON XUMIUW, 3aUHTEPECOBaHHO-CTU B
Hay4HbIX 3HaHKAX 06 YCTPOMCTBE MUpa 1 OOLLEeCTBa;

paxgaHcKoro BocnuTaHna

2) NpeacTaBneHns O couunanbHbIX HOPMax W MpaBurax MeXnny-
HOCTHbIX OTHOLUEHWA B KOMNMNEeKTMBe, KOMMYHWKaTUBHOW KOMMe-
TEHTHOCTU B OOLLECTBEHHO MOfMe3HOW, y4ebHO-uccrenoBaTeNbCKON,
TBOPYECKOW W ApYyrux BuAax [[EeATEeNbHOCTW; FOTOBHOCTW K pasHo-
06pa3HON COBMECTHOW [EesATEeNbHOCTU MpU  BbLINOSHEHUN Y4YEOHBIX,
no3HaBaTeNbHbIX 3a4ay, BbINONHEHUN XUMWUYECKUX IKCMEPUMEH-TOB,
co3gaHum y\-leﬁHbIX NPOEKTOoB, CTpeMIeHna K B3aUMOMOHUMa-HUK U
B3aMMOIMOMOLLM B MpoOLiecce 3TON y4eOHOM OeATENbHOCTU; ro-TOBHOCTU
oLeHMBaTb CBOE noBefeHue 1 NOCTYMNKM CBOUX TOBapU-LLen ¢ No3numnm
HPaBCTBEHHbIX N NPAaBOBbLIX HOPM C YYETOM OCO3HaHUSA MOCNeaCcTBUN
NOCTYMNKOB;

LleHHoCTW Hay4YHOro No3HaHus

3) MMUPOBO33PEHYECKUX NPEACTABMEHNIA O BELLECTBE U XUMUYE-CKOW
peakuun, COOTBETCTBYHOLLNX COBPEMEHHOMY YPOBHIO pa3Bu-



TS HAayKM U COCTaBMSOLWMX OCHOBY AN MOHUMAHUS CYLLUHOCTU Ha-
YYHON KapTWUHbI MUpa; npeactaBrieHnin o6 OCHOBHbIX 3aKOHOMEPHO-
CTSX PpasBUTUS MpUMpOoAdbl, B3aMMOCBSI3sX YerloBeka C MpUpOOHON
Cpeaon, O pPorM XMMUM B NO3HAHMUM 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHbIX MOTMBOB, HaMpPaBfIEHHbIX HA MNOSly4eHMNE HO-BbIX
3HaHUIA MO XUMUKN, HeoOXoAuMbIX ANs O00bACHEeHMa Habnwagae-mMbix
NPOLECCOB N SABNEHUN;

5) no3HaBaTenbHON, MHAPOPMALMOHHOW U YMTATENBCKOW KYNbTY-pbl,
B TOM 4WUCI€ HaBbIKOB CaMOCTOATENbHOM paboTbl C  y4ebHbIMK
TeKkCcTamu, CApaBOYHOW §NUTEPATYpOr, AOCTYMHbIMA TEXHUYECKUMU
CpeAcTBaMy MHAOPMALNOHHbBIX TEXHOSOMIA;

6) nHTepeca Kk OOy4YeHMIO M MO3HaHWuo, nNbo3HaTENbHOCTH, rO-
TOBHOCTU M CNOCOBHOCTM K camoobpasoBaHMWIO, NMPOEKTHOW M uccne-
[O0BaTeNbCKON [OesATeNbHOCTM, K OCO3HaAHHOMY BblOOpY HanpaeneH-
HOCTW 1 YPOBHS 00Yy4YeHNs1 B AanbHeENLLEM;

dopMMpOBaHKS KyNbTypbl 310POBbS

7) OCO3HaHWS LEHHOCTU >XM3HW, OTBETCTBEHHOINO0 OTHOLWIEHMS K
CBOEMY 3[0pPOBbI0, YCTAHOBKN Ha 340POBLIN 06pa3 Xn3HU, OCO3HA-HUSA
NOCNEACTBUA W HEMpUSATUMS  BpedHblX npuBbldek (ynoTpebne-Hus
ankoronsl, HapKOTUKOB, KypeHud), HeobxogumocTn cobnoge-Hus
npasun 6e30nacHOCTN Npu 06paLleHn C XMMNYECKMMU BeLLe-CTBaMm
B ObITY 1 peanbHON XU3HW;

TpWJ,OBOFO BOCNUTAHUA

8) NHTepeca K MpakTU4YecKoMy u3yyeHuio npodpeccuin u Tpyga pas-
NMYHOro poda, yBaxeHue K Tpyay v pesynbTatam Tpy4OBOW AesTenb-
HOCTW, B TOM YMCNEe Ha OCHOBE MPUYMEHEHWNs NpeaMeTHbIX 3HaHWUN No
XMMUW, OCO3HaHHOrO BbIOOpPa MHAMBWAYaNbHOW TpPaeKkTopuu Mpoaos-
XeHus obpas3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CMOCOBHO-CTH
K XUMMUK, OOLLECTBEHHbLIX WHTEPECOB W MNOTPeOHOCTEW; yCneLwHOn
npodeccuoHanbHON AeATENbHOCTU U pasBUTUS HeOOXOOMMbIX yme-
HWI; FOTOBHOCTb aAanTMpoBaTbCs B NpogdeccMoHansHou cpeae;

SOKONormyeckoro BocnuTaHms

9) akonormdeckn LenecoobpasHOro OTHOLWEHMS K NPUPOAE Kak
MCTOYHUKY XXU3HUN Ha 3eMJ'Ie, ocHoBe eé cyulectBoBaHuA, NOHUMa-HUA
LEHHOCTW 300pOBOro M 6esonacHoro obpasa >XU3HW, OTBETCTBEH-HOIO
OTHOLLIEHMS K COBCTBEHHOMY (PU3NYECKOMY U NCUXUYECKOMY 340POBLHO,
0OCO3HaHMSA LIeHHOCTM cobntodeHus npasun 6e3onacHoro noBeaeHus
npu paboTe C BelwlecTBaMM, a Takke B CUTyauusix, Yrpo-KaroLumx
3[10POBbLIO U XN3HU NoAEN;



10) cnocoBbHOCTN NPUMEHATL 3HAHMSA, MONyvYaeMble NPU U3yve-Hum
XUMUK, ANS pelleHus 3ajay, CBSA3aHHbIX C OKpYKaloLen npu-poaHomn
CpenoWn, MOBbILEHNS YPOBHSI 3KOMOrMYECKOW KynbTypbl, OCO3HaHMWS
rmobanbHOro xapakTtepa 3KOJNOMMYeckux npobnem wu ny-telm  ux
peLLeHns MoCpeacTBOM METOO0B XUMUU;

11) SKONOrMYECKOro MbILLMEHMUS, YMEHMSI PYKOBOACTBOBATHCH UM
B NO3HaBaTENbHOW, KOMMYHUKATUBHOWN N COLMANbHOW NPaKTUKE.

MeTan peaMeTHblIe pe3ynbTaTbl

B coctaBe meTanpedMeTHbIX pe3ynbTaToB BblIAENSAIOT 3HAYUMblE
ansa opMMpoBaHMS MUPOBO33PEHUsT obLLLEeHayYHble NOHATUSA (3a-KOH,
Teopwusi, NpUHUMN, rMnoTesa, gakT, cMcTema, NpoLecc, aKCne-puMeHT U
Ap.), KOTOpble WCMOMb3YyTCA B €CTeCTBEHHO-Hay4HbIX Y4YeOHbIX
npegMeTax M MO3BOMSAKT Ha OCHOBE 3HaHWW U3 3TUX MNpea-MeToB
dopmrpoBaTh NpeacTaBrneHne O LEeNOCTHOW Hay4YHON KapTu-He Mupa,
" yHMBepcanbHble  y4yebHble  gelncTBus (no3HaBaTernbHble,
KOMMYHUWKaTUBHbIE, PErynsatuBHbie), KOTOopble obecneuynBatoT op-
MUPOBaHWE TOTOBHOCTM K CaMOCTOATENbHOMY MMaHUPOBAHUIO U
OCYLLEeCTBMNEHNI0 y4ebHON AeATenbHOCTY.

MeTanpegmeTHble pesynbTaTbl OCBOEHUS obpasoBaTenbHOW npo-
rpamMmmbl MO XUMWM OTpaxawT OBNageHWe YyHUBepCanbHbIMW MNO3Ha-
BaTerbHbIMU OEVCTBMAMU, B TOM YnCHE:

Ba3zoBbiMK nornyeckumm encTBUAMmn

1) ymeHveMm ucnonb3oBaTb MPUEMbI JTOFMYECKOrO MbILUNIEHUS MpU
OCBOEHWM  3HAHWI: pacKpbiBaTb CMbICIT  XUMWUYECKUX  MOHATUN
(BbIOENATL UX XapaKTepHble NPU3HaKW, ycTaHaBNMBaTb B3aUMO-CBS3b C
APYTMMU  MOHSATUSIMU), UCMOMb30BaTb MOHATUS AN 00bsAC-HeHUs
OTAeNbHbIX (haKTOB U SIBMEHUI; BbIOUPaTb OCHOBAHUS U KPUTEPUU OIS
KnaccuguKaLmum XMMUYECKUX BELLECTB U  XUMUYE-CKUX  peaKLuid;
ycTaHaBnuBaTb MPUYNHHO-CNEACTBEHHbIE CBA3M Mexay obbekTamu
M3y4YeHUsi; CTPOWUTb  JIOTMYECKMe  paccyXaeHust  (MHOYKTUBHbIE,
OeLyKTUBHbIE, MO aHanoruu); Aenatb BbIBOAbI U 3a-KMOYEHNUS;

2) yMEHMEM NPUMEHsITb B MpoLecce MO3HaHWS MOHSTUS (Mpea-
MeTHble U MeTanpeaMeTHbIe), CUMBOIIMYECKME (3HAKOBbIE) MOAENM,
“cnonb3yemMble B XMMUU, NpeobpasoBbiBaTh LLUMPOKO NPUMEHSIEMbIE
B XMMUWM MOJENbHblE NPEACTABNEHUS — XUMUYECKUA 3HaK (CUMBON
anemMeHTa), xuMmdeckasi opmyrna u ypaBHEHUE XMMUYECKON peak-Linm
— NpU peLleHnn y4eOHO-No3HaBaTeNbHbIX 3adadvy; C YY4ETOM 3TUX
MOZENbHbIX MNpPeaCcTaBieHUA  BbISIBNSATb W XapakTepu3oBaTb  Cy-
LLLEECTBEHHbIE MPU3HAKN U3YyHaeMblX OGBEKTOB — XUMUYECKUX Be-



LLEeCTB M XUMWYECKMX PeaKuui; BbISBMATb OOLIMEe 3aKOHOMEpPHO-CTU,
MPUYMHHO-CMNEACTBEHHbIE CBSI3W M MPOTUBOPEYUS B  U3y4aeMmblX
npoueccax u SIBNeHvsx; npegnarate KpUTepuu A5 BbISIBNEHUS 3TUX
3aKOHOMEPHOCTEN U MPOTMBOPEYUIN; CaMOCTOSTENbHO BbIOM-paTb
cnocob pelueHnst yuebHon 3agaydn (CpaBHUBATbL HECKOMBbKO Ba-puaHTOB
pewweHus, Bblibupate Haubornee noaxogAWMA C  Y4é€TOM ca-
MOCTOSITENIBHO BbIAENEHHbLIX KPUTEPUEB);

BasoBbiMUK MccneaoBaTeNbCKUMU AeNCTBUAMIN

3) yMEeHMeM wncnonb30BaTb MOCTaBMIEHHbIE BOMPOCHI B KavecTBe
WHCTPYMEHTa MNO3HaHWS, a Takke B KayeCTBe OCHOBblI Ans hopMu-
poBaHUSA ruNOTe3bl MO MPOBEPKE MPaBUNBHOCTM BbiCKa3blBAEMbIX
CY>KOEHWN;

4) npuobpeTeHne onbiTa NO MMAAHUPOBAHMWIO, OpraHuM3auum n npo-
BELEHMNIO YYEHNYECKMX IKCMEPUMEHTOB: YMEHMEe HabnogaTb 3a X0-40M
npouecca, CaMOCTOATENbHO MNPOrHO3MpoBaTb €ro  pesynbTarT,
dopmynunpoBaTb 0606LieHMA M BbIBOALI MO pe3ynbTaTtaM MNpOBeaéH-
HOro OnbITa, UCCNeAoBaHWs, COCTaBNATb OTYET O NpogeraHHon pa-
6oTe;

Paboton ¢ nidopmaumen

5) ymeHnem BbIOMpaTb, aHanu3npoBaTb U UHTEPNPETUPOBaTb WH-
dopmMaLmio pasnuYHbIX BUOOB 1 (OOpM NpeacTaBneHus, nonyvyae-myo
M3 pasHbiX WCTOYHMKOB (Hay4yHO-MoMynsapHas nutepatypa Xu-
MMWYECKOro coaepxaHusi, CnpaBoyHblie Nocobus, pecypcbl MIHTepHe-Ta);
KPUTMYECKN  OUEHMBaTb  MNPOTUBOPEYMBYKD U HEOOCTOBEPHYHO
MHdopMaLnIo;

6) yMEHVEM NPUMEHATb pasnnyHble MeTOAbl U 3anpockl Npu No-MUcke
n otbope nHdopmaumm U COOTBETCTBYIOLLUX AAHHbIX, HEOOXO-ANMBIX
ONs1 BbINOMHEHUsT y4eOHbIX M MO3HaBaTemNbHbIX 3a4ay onpe-AenéHHoro
TMna; npuobpeTeHne onbita B 0OBracTm  MCMNONb30OBaHUA
WMHPOPMaLIMOHHO-KOMMYHUKATUBHBIX TEeXHOnornn, oBrageHve
KyNbTYpPOW aKTUBHOMO MCMOSIb30BaHUSA Pa3riMyHbIX MOUCKOBBLIX CU-CTEM;
CaMOCTOATENbHO BbIOMpPaTbL ONTUMAanbHYlO ¢opMy npencTaB-neHns
WMHbopMaUMM N UNIIOCTPMPOBATL pPellaeMble 3a4ayn He-CIOXHbIMU
cxemamu, auarpaMmmamu, Apyrumu popmamu rpacdonki
N UX KOMBUHaLMAMK;

7) yMEHUEM MCMoNb30BaTh M aHanM3MpoBaTh B Npouecce y4ebHom
N UCCneaoBaTenbCKOM AesATEeNbHOCTU MHOPMaUM0 O BIUSHUKU NPO-
MbILLSIEHHOCTMW, CESbCKOr0 XO3SWCTBA M TPaHCMoOpTa Ha COCTOsIHME
OKpYy>XatoLlen NpupoaHON cpeabl;



yHMBepca.l'IbelMM KOMMYHUKaTUBHbIMW AencTemamMmn

8) yMeHuem 3agasaTtb BOMpOChHI (B Xo4e Avarnora u/vnv auckyc-cum)
no cyuwecTtBy obcyxgaemon Tembl, ¢hopmynupoBaTb CBOu npes-
NOXEHUS OTHOCUTENBLHO BbINOMHEHNS NPEANOXEHHON 3a4aun;

9) npuobpeTeHne onbiTa nNpeseHTauuyn pes3ynbTaToOB BbIMOMHEHNS
XMMUWYECKOro aKkcnepumeHTa (nabopatopHoro onbiTa, nabopaTop-Hon
paboTbl N0 NCCNeaoBaHUIO CBOWCTB BELLECTB, y4ebHOro npoek-ta);

10) 3avHTEpecoBaHHOCTb B COBMECTHOM CO CBEPCTHWKaMu Mo3Ha-
BaTeNbHOW N UCCNefoBaTeNbCKON AEATENbHOCTM NPU peLleHun BO3-
HUKaloWwmux npobnem Ha OcHoBe y4yé€Ta OOLMX MHTEpPecoB U corna-
coBaHuA nosvuun  (obcyxaeHns, OBMEeH MHEeHUSMU, «MO3roBble
WTYPMbI», KOOPAWHAUUSA COBMECTHbIX [OEWCTBUW, onpeaeneHue
KpUTEPMEB MO OLIEHKE KayecTBa BbINOMHEHHON paboTbl 1 Ap.);

yHMBepcaan bIMN pPeErynAaATUBHbIMA OEenCcTBUSIMU

11) yMeHnem caMOCTOATENMbHO onpefensATb Lenu OesaTenbHOCTY,
nnaHWpoBaTb, OCYLLECTBMATb, KOHTPONMPOBaTb 1 NpU HeOBXoAN-MOCTH
KOpPpeKTupoBaTb  CBOKW  OeATenbHOCTb, BblbMpaTb  Havbonee
3dhpekTuBHbIE CNOCObbI peLleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a-4ay,
CaMOCTOSITENbHO COCTaBMATb WNN KOPPEKTMPOBaTb MNPEAnO-KEHHbIV
anropyt™M AeNCTBMIW MPWU BbIMNONIHEHWMMN 3a4aHUA C YY4ETOM MOMyyYeHus
HOBbIX 3HaHWI 06 n3y4yaembix 06beKkTax — BeLecTBax
N peakumsx; oueHnBaTb COOTBETCTBME MOMYYEHHOro pesynbTtaTa 3a-
ABMEHHON Lenu;

12) ymeHunem ncnonb3oBaTb 1 aHann3upoBaTb KOHTEKCTbI, NPea-
naraemble B yCroBuUM 3aaHUN.

I'Ipe,qmeTH ble pe3ynbTaTbl

B cocTtaBe npeaMeTHbIX pe3ynbTaToB N0 OCBOEHMIO 00A3aTeNbHO-To
cofepXXaHusl, YCTAHOBIIEHHOrO [JaHHOW npuMMepHol paboder mnpo-
rpaMMOMW, BbIOENSAOT: OCBOEHHbIE 00YYalLWUMUCA HayYHble 3Ha-HUS,
yMeHMsi MU crnocobbl OeNcTBui, chneuudmyeckme Ans npegmeT-Hon
obnactm «Xumusi», BuAbl AEATENbHOCTU MO MOSIYYEHUO HOBOIO
3HaHUA, €ero uHTepnpeTauumy, npeobpa3oBaHUI0 M MPUMEHEHUD B
pasnUYHbIX Y4EOHbBIX 1 HOBbIX CUTYaLMSIX.

MpeomeTHble pe3ynbTaTbl NpeacTaBneHbl MO rogam obydeHusa u
oTpaXaroT chOPMUPOBAHHOCTbL Y 00YYaOLLMXCS CIEAYIOLWMX YME-HUN:



8 KINNACC

1) packpbigamb CMbICT OCHOBHBIX XWMWYECKMX MOHSATUI: aToM,
MOIeKyna, XMMUYECKUI 3NEMEHT, MPOCTOE BELLECTBO, CMNOXHOE Be-
LLeCcTBO, CMeCb (0QHOpoOHas W HeOAHOPOAHas), BaneHTHOCTb, OT-
HOocuTeNnbHas aToMHas W MOMeKynsipHasi Macca, KONMUYecTBO Belle-
CTBa, MOfb, MOMsSPHas macca, mMaccoBasi [ONs XMMWUYECKOro ane-
MEHTa B COeQUHEHUN, MOMSAPHBIN 06BEM, OKCUA, KMCIOTa, OCHOBaHMeE,
COMb, 3NEKTPOOTPULATENbHOCTb, CTENEHb OKUCMEHUS, XUMUYecKas
peakuusi, Krnaccudvkauuss peakuui: peakumm Coedn-HeHWs, peakumm
pasnoXeHusi, peakuum 3amelleHus, peakumm o6-MeHa, 3K30- U
3HOO0TEPMUYECKNE peakumu; TennoBon achdekT peak-umm; 94po atoma,
3NEKTPOHHbIA CnoW aTtomMa, aTtoMmHasa opbuTtanb, paguyc aroma,
XUMUYECKash CBA3b, MOMsipHAs WM HEnonsipHas KoBa-fNeHTHas CBs3b,
WOHHas CBs3b, WOH, KaTMOH, aHWOH, pacTBOp, Mac-coBas [OnNs
BeLlecTBa (NPOLEHTHas KOHUEHTpaLWs) B pacTBOpPE;

2) unnnrocmpupogame B3aUMOCBSA3b OCHOBHBIX XMMUYECKMX MO-
HATUA (CM. N. 1) U NPUMEHSATL 3TN NOHATUSA NPW ONUCAHWMM BELLECTB U
UX NpeBpaLleHuni;

3) ucnonb308amb XMMUYECKYHO CUMBOMWKY AN COCTaBMEHUS
hopMyn BELLECTB 1 YPABHEHUA XMMUYECKMX peaKkLnii;

4) ornipedesiamp BaneHTHOCTb aTOMOB 3f1IEMEHTOB B OMHapHbIX coe-
OVHEHWSIX; CTENEHb OKUCIEHUS 3NEMEHTOB B OUHAPHbBIX COEANHEHN-SX;
NPUHaANEXHOCTb BELLECTB K ONpeAen&HHOMY Kraccy COefMHe-HUIM Mo
dopmynam; BuO XUMWYECKOW CBA3N (KOBaneHTHas U WOH-Has) B
HeopraHM4eckUx CoeaNHEHUSIX;

5) packpbigsamb cmbich MNepuogudeckoro 3akoHa [1. . MeHgene-
eBa: [AEMOHCTPUpPOBaTb MOHUMAHWE MNEPUOLUNYECKON 3aBUCUMOCTY
CBOWICTB XMMWYECKMX NIEMEHTOB OT UX MonoxeHus B Nepuogmnye-ckom
cUCTEME; 3aKOHOB COXPaHEHUsI MacChl BeLLecTB, MNOCTOSHCTBA
COCTaBa, aTOMHO-MOJSIEKYNAPHOrO Y4eHusi, 3akoHa ABoragpo; onu-
cbigamb U Xapakmepu3osampe TabnuuHyto dopmy [lepuoanyeckon
CUCTEMBI XUMMWYECKUX SMEMEHTOB: pasnuyatb MOHATUSA «rNaBHas
nogrpynna (A-rpynna)» n «noboyHasa nogrpynna (b-rpynna)», ma-noie
1 6onbLuMe Nepuoabl; COOMHOCUMb 0603HAYEHUS, KOTOPbIE UMEHDTCH B
Tabnuue «lMepuogmdeckas cuctemMa XUMUYECKUX ane-meHToB [. W.
MeHnpeneeBsay C 4MCNOBbIMK XapaKTEPUCTUKAMU CTPO-eHMSI aTOMOB
XMUMUYECKMX 3nemMeHToB (cocTaB M 3apsig agpa, obuwee 4ucno
3MNEKTPOHOB M pacnpefeneHne ux no areKkTPOHHLIM CrosiM);

6) knaccugbuyuposamb XMMUYECKME 3IIIEMEHTbI; HeopraHuye-ckne
BELLECTBA; XMMUYECKne peakumm (Mo YMcny u cocTaBy yva-CTBYHOLUX B
peakLum BeLLeCcTB, No TEMNOBOMY 3 ekTy);



7) xapakmepu3ogamsb (orucbieams) obLLNE XUMUYECKME CBOW-CTBA
BELLECTB pPa3fU4HbIX KaccoB, MOATBEPXOAAs OnuvcaHve npume-pamm
MONEKYINAPHbIX ypaBHeHvu7| COOTBETCTBYHOLLUMNX XUMNYECKUX peaKLLVIVI;

8) npoaHO3uposamb CBOWCTBA BELLECTB B 3aBMCUMOCTM OT UX Ka-
YECTBEHHOro0 COCTaBa; BO3MOXHOCTU MPOTEKaHWS XMMUYECKUX npe-
Bp3LIJ,€HI/II7I B pasfinyHbIX YCITOBUAX;

9) 8bI4UCISIMb OTHOCUTENbBHYIO MOMEKYNSPHYIO Y MOMSPHYO Macchl
BELLECTB, MaCCOBYK [ONII0 XUMWYECKOro 3nemeHTa no ¢op-myne
COeOWHEHUs; MacCOoBYyK [OM0 BelecTBa B pacTBOpe; MNPOBO-AUTb
pacyéTbl MO YPaBHEHUIO XMMUYECKON peakuuu;

10) npumeHsimb OCHOBHbIE OMepauuy MbICIIMTENBHOW AesATeNbHO-
CTM — aHanuM3 1 CUHTEe3, cpaBHeHne, obobLieHne, cucTtemaTmnsaumio,
Knaccudukaumio, BbiiBNEHNE NPUYNHHO-CNEACTBEHHBIX CBSI3e — AN
N3y4yeHNs CBOWCTB BELLECTB W XUMWYECKMX pPeaKLMNi; eCcTe-CTBEHHO-
HayyHble  MeToabl MO3HaHWss —  HabnwgeHwue, n3mepeHue,
MOAEeNMPOBaHMe, 3KCMNEPUMEHT (pearnbHbIi U MbICIIEHHbIN);

11) cnedosamb npaBunam MNONb30BaHUS XMMMWUYECKOW NOCYOON U
nabopaTtopHbiM 06opygoBaHMEM, a Takke npaBunam obpalleHus
C BewecTtBamMn B COOTBETCTBUM C UHCTPYKUMAMU MO BbINOJIHEHUIO
nabopaTopHbIX XMMMUYECKUX OMbITOB MO MOMYyYEHNO U cobupaHuio
rasoobpasHbix BellecTB (Bogopoda W KUCIopoAa), MPUroTOBMEHUIO
pacTBOPOB C OMNpeAenéHHON MaccoBOW AOMeEN pacTBOPEHHOIO BeLle-
CTBa; nnaHupoBatb M MNpPoBOAUTb XUMWUYECKUE ISKCNepuMeHTbl no
pacrno3HaBaHWIO PacTBOPOB LLEMNOYEN M KACMOT C MOMOLLbI MHAWKA-
TOpPOB (Nakmyc, heHondTanenH, MeTunopaHx n ap.).

9 KNNACC

1) packpbigampb CMbICST OCHOBHbIX XUMMWMYECKUX MOHATUI: XUMWU-
YECKMN 3NEMEHT, aToM, MOrieKyna, WOH, KaTWOH, aHWOH, MpoCcToe
BELLECTBO, CIIOXXHOE BELLECTBO, BaNEHTHOCTb, 3MeKTpooTpuuaTenb-
HOCTb, CTENEHb OKUCIEHUSA, XUMUYECKAs peakuusi, XMMudeckas CBsA3b,
TennoBon adeKkT peakuun, MONb, MOMAPHbLIN 0O6BEM, pac-TBOP;
3NEKTPONUTLI, HE3NEKTPONUTbI, JMEKTpoNnuTUYeckas AMCCo-uuauus,
peakuMM WOHHOro OOMeHa, kaTanmusaTop, XMMWYEeCKoe paBHOBECUE,
obpaTtumble " HeobpaTmMble peakuuu, OKUCNUTENb-HO-
BOCCTAHOBMUTENbHbIE  peakuun,  OKUCIUTENb,  BOCCTAHOBUTENb,
OKWUCINIEHME W BOCCTaHOBIIEHME, annoTponus, amdOTEPHOCTb, XUMMU-
yeckas cBA3b (KOBaneHTHasi, WOHHasi, MeTannuyeckas), Kpucran-
nnyeckas peLlléTka, KOppo3us METasIoB, ChnaBbl; CKOPOCTb XWUMMU-
YecKkoW peakuumu, npegenbHo JAonyctumas KoHueHTpauus (M0K)
BELLECTBa;



2) unmocmpupogamps B3aUMOCBSA3b OCHOBHbLIX XUMWYECKUMX MO-
HATUA (CM. N. 1) N NPUMEHATB 3TW NOHATUS NPU ONMCAHUN BELLIECTB
N VX NpeBpaLLeHnis;

3) ucnonb308amb XUMUYECKYIO CUMBOSIMKY AMsi COCTaBMeHUs
¢opMyn BELLECTB U YpaBHEHUIN XUMUYECKUX peaKkLnii;

4) onpedesiimb BaneHTHOCTb W CTEMNEHb OKUCMEHUS XUMWYECKNX
3NEeMEHTOB B COEOVHEHUSX pasfMYHOro CocTaBa; NPUHAANEXHOCTb
BELLECTB K onpedenéHHOMY Krnaccy coefuHeHu no dopmynam; Bua
XUMUYECKON CBA3M (KOBaneHTHad, WOHHasi, MeTannuyeckasl) B He-
OpraHMYeckux COeOUHEHUSX; 3apsd MOoHa MO XMMUYECKOW opmy-ne;
XapakTep cpefbl B BOAHbIX pacTBOpax HeopraHW4eckux coeau-HEHWUNn,
TUMN KPUCTaNSMYECKON PELUETKN KOHKPETHOMO BELLIECTBA;

5) packpbieamb cmbicn Tlepnognyeckoro 3akoHa [. W. MeHgene-
eBa W [OEMOHCTpUpOBaTb €ro MOHUMAHWE: ornuchbieamb U Xapakme-
pusosamp TabnuyHyto dopmy lNMeprmoanyeckont CUCTEMbI XMMMUYE-CKUX
3NEMEHTOB: pasnuyaTb MOHATMSA «rmaBHasa nogarpynna (A-rpynna)» wu
«noboyHas nogrpynna (b-rpynna)», manble U Gonb-lUMEe MNepUoabl;
coomHocumb 000O3HAYeHWs, KOTOPblE MMEKTCA B MNe-puognmyeckomn
Tabnuue, C YWCMNOBBIMW XapaKTEePUCTUKaMM CTpPOEe-HUS aTOMOB
XMMUYECKMX 3nemMeHToB (cocTaB M 3apsag sgpa, obwee 4ucno
9MNEKTPOHOB M pacnpefeneHne ux Mo  9SMeKTPOHHbIM  CrosiM);
06BACHAMb 0BLWMe 3aKOHOMEPHOCTU B M3MEHEHMN CBOWCTB 3f1E€MEH-
TOB M UX COEAMHEHMIN B Npedenax ManbiXx NepuogoB W rMaBHbIX Nog-
rpynn ¢ y4€TOM CTPOEHMS UX aTOMOB;

6) Kknaccugbuyuposampe XUMUYECKNE IIEMEHTLI; HEOpraHnye-ckme
BELLECTBA; XMMUYECKNE peaKLmm (Mo YMCny N COCTaBy yyYa-CTBYHOLLMX B
peakunn BeLLeCTB, No TEMNMOBOMY 3EKTY, NO U3ME-HEHUIO CTENEHEN
OKUCNEHMNS XUMUYECKNX SFIEMEHTOB);

7) xapakmepu3oeamb (onucbigame) 00WMe U crneuynduryeckue
XMUMUYECKME CBOMCTBA MPOCTBIX U CIOXHbIX BELLECTB, NOATBEPXK-Aas
onucaHue npuMepaMyM  MOMEKYMSPHbIX UM UOHHBIX  YpaBHEHWN
COOTBETCTBYHLUUX XUMUYECKNX PEeaKLMIA;

8) cocmaensamb ypaBHEHWUs AMNEKTPONUTUYECKOM Juccoumaunm
KACNOT, LUEeMNoYen u Comnemn; NosHble U COKpaLLEHHbIE YpaBHEHUsI pe-
aKuum MOHHOro obMeHa; YypaBHEHMS peakuuin, noATBEPKAANLLMX
CyLLeCTBOBaHME reHeTUYECKOW CBA3M MEXAY BeLlecTBaMu pasnuy-Hbix
Krnaccos;

9) packpbigamb  CYLWHOCTb  OKUCIUTENbHO-BOCCTAHOBUTEIbHbIX
peakuMin MOCPEeACTBOM COCTaBfIEHUS 3NEKTPOHHOro 6GanaHca STuXx
peakuun;

10) npozHo3uposamb CBOWCTBA BELLECTB B 3aBMCUMMOCTU OT UX
CTPOEHUS; BO3MOXHOCTM MNPOTEKAHMS XMMUYECKUX NpeBpaLleHuii B
pasnUYHbIX YCINOBUSX;



11) ebiquCAAMb OTHOCUTENBHYK MOMEKYISPHYIO U MOJSPHYIO
MacCbl BeLLEeCTB; MacCOBYH [AOMK XUMUYECKOro 3areMeHTa mno dop-
Myne COoedMHEHUS; MacCOBYl0 [OJI0 BellecTBa B pacTBOpE; MpOBO-
OVTb PacyéTbl MO YpaBHEHWIO XMMUYECKOWN peakumu;

12) cnedosamb npaBunaMm MNOMb30BaHUSA XUMUYECKOW MNOCYOON W
nabopaTtopHbiM 0b6opygoBaHMeM, a Takke npasunam obpatleHus
C BellecTBaMM B COOTBETCTBMM C MHCTPYKUMAMW MO BbINOMHEHNIO
nabopaTopHbIX XMMMUYECKUX OMbITOB MO MOMYYEeHWO WU cobupaHuio
ra3zoobpasHbIX BELLECTB (aMMuaka 1 yrinekucroro rasa);

13) nposodumpb peakumun, NOATBEPKAAILLME KaYeCTBEHHbIN CO-CTaB
pa3nuMYHbIX BELLECTB: pacrno3HaBaTb OMNbITHbIM NYTEM xrnopua-6poMua-
, hoama-, kapboHart-, pocdart-, cunukaT-, cynbdar-, rm-gpoKCUL-MOHbI,
KaTMOHbl aMMOHUSI U UOHbl U3YyYEHHbIX METanmnoB, NPUCYTCTBYIOLLME B
BOOHbIX pacTBOPax HEOPraHNYeCKNX BELLECTB;

14) npumeHsimb OCHOBHbIE OMepauuyv MbICAUTENBHON OEATENbHO-
CTU — aHanu3 N CUMHTEe3, cpaBHeHue, ob6obLleHne, cuctemaTm3aumio,

BbldBlI€HNE NPUYNHHO-CNEOCTBEHHbIX cBasen — Ons N3y4eHnA
CBOWCTB BELWECTB M XUMUYECKUX peaKLI,I/IVI; €CTeCTBEHHO-Hay4Hble
MeToObl MO3HaHUA — HabnaeHue, n3MepeHune, moagenunposaHue,

9KCMEPUMEHT (pPeanbHblii U MbICIIEHHBIN).



TEMATUYECKOE NMNIAHUPOBAHUE

Bcero 136 4, n3 H1ux 7 4 — pe3epBHOE BpeMS

8 KITACC

(2 u B Hegento, Bcero 68 4, U3 HNX 3 4 — pe3epBHOE BpeMS)

MpuMepHbIe TeMbl,
packpbiBalowWme faHHbIN
pasgen nporpammsbl,

N KOnn4yecTtBO 4acoB,
OoTBOAUMOE Ha UX n3yvyeHue

OcHoBHoOe cogepxxaHue

OCHOBHbIe BUAbl geATeNIbHOCTU
obGyyarowmxcs

Paznen 1. [lepBoHauanbHble XuMuieckue nousitust (20 1)

Tema 1. Xumunsa — BaxHas
o6nactb ecTecTBO3HaHUs
M NpaKTU4ecKomn
AesiTeNnbHO-CTU YenoBekKa
(54)

MpeameT xumnn. Ponb XMmumn B XNU3HM
yenoseka. XMMMs B CUCTEME HayK.
MeToabl NO3HaHMSA B XUMUW.

Tena un BewecTtBa. Pusmyeckne cBoMUCTBa
BellecTB. ArperatHoe COCTOsiHNE
BelllecTB. YncTble BeWecTBa U CMecu.
Cnocobbl pasgenennsi cmeceit. Pusnye-
ckne n xummndeckne sierneHust. NpusHa-ku n
YCIOBUSI NPOTEKaHUSA XMMNYECKNX
peakuun.

3HaKoMCTBO C npaBunamMmu 6e3onacHocTn
1 npnémamm paboTbl B XMMUYECKON
naboparopuu.

HdemoHcTpauum

1. NabopaTtopHoe obopyaoBaHue.

2. Pasnn4yHble BUObl XMMUYECKOMN
nocyasl.

6 PaCKprBaTb CMbICIT n3yvyaemblix
NMOHATUNA.

6 PackpbiBaTb ponb XvuMum B Npupoge v
XM3HW Yenoseka, e€ CBA3b C APYruMHn
Haykamu.

6 PasnuyaTtb yncTtble BewecTBa N CMecu;
O HOPOAHbIE N HEOQHOPOAHbLIE CMECMH.

6 Pasnunyatb uanyeckme nu xummyeckme
ABNeHund.

6 Onpe,uenmb NPU3HaKN XMMNYECKNX
peakuuin 1 yCrnoBus X NpoTeKaHns.

6 Cnenosatb NpaBunam Nosb30BaHus
XMMUYECKON NOCYAoN U naGopaTopHbIM
obopyaoBaHveM, a Takke nNpaBunam
o6palleHnsi C XMMUYECKUMM Bellie-
CTBaMu B COOTBETCTBUU C MHCTPYKLMS-MU
Mo BbIMOSTHEHUIO NPAaKTUYECKNX paboT.




3. O6pasubl BeLlecTs.

4. Cnocobbl pasgeneHus cmecen (punb-
TpoBaHue, BbinapueaHue, AUCTUNNA-
uus, xpomaTorpadus).

NaGopaTopHble u npakTuyeckue
paboTbl

JlabopamopHbie onbimbl:

OnucaHune hr3nyecknx CBOMNCTB BELLECTB.

PasgeneHne cmecn ¢ NOMOLLIbIO MarHuTa.
lMpakmuy4eckue pabomei:

Ne 1. Mpasuna paboTsl B nabopaTtopun

1 npuémbl obpatleHns ¢ nabopaTopHbIM
obopygoBaHuem.

Ne 2. PasgeneHue cmecewn (Ha npumepe
OYMCTKM NOBapPEHHOW COMnu)

6

[«2)

(2]

MnaHupoBaTb 1 NPOBOANTL XUMUYeE-
CKWUI SKCNIEPUMEHT MO U3YHEHWUIO U
onuncaHuio pusnmyeckmx CBOMCTB
BeLlecTB, cnocoboB pasgeneHus cmecen
BELLEeCTB.

Mcnonb3oBatb Npy BbINOMHEHNN
y4ebHbIX 3agaHuni n B npouecce
nccrnenoBaTenbCKon AeATenbHOCTU
Hay4YHO-NOMYNAPHYO NUTEpaTypy
XMMUWYECKOro coaepXaHusi, cripaBoY-
Hble MaTepuansl, pecypcbl MHTepHeTa.
BbicTpavBaTh pasBEpHyTbIE NMMCbMEH-
Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHopMauumio u3 y4yebHunka n cnpaBoy-
HbIX MaTepuarnoB, rPaMOTHO NCMONb30-
BaTb U3YYeHHbIN MOHATUMAHBIN annapart
Kypca Xumunm

Tema 2. BelwectBa
U XMUMUYECKUe peakuumn
(154)

ATOMBI U MoneKynbl. Xumuyeckune
3MneMeHTbl. 3HaKN (CMMBOIbI) XMMUYe-
CKUX 311eMeHTOB. [1pocTbie N CNoXHble
BeLlecTBa. ATOMHO-MONeKynspHoe
Yy4Y€eHue.

Xumuyeckasn popmyna. BaneHTHOCTb
aTOMOB XMMUYECKNX 3NeMeHTOB. 3aKoH
NnocToAHCTBa cocTaia BeluecTs. OTHOCK-
TenbHasi atToMHas macca. OTHocuTenbHas
MonekynspHasi macca. Maccosas gons
XMMUYECKOrO 3NIeMeHTa B COeANHEHWN.
Dur3nyeckne N XMMMYECKME SBIEHUSI.
Xumudeckaa peakums. MNpusHaku

W YCINOBUS NPOTEKAHUSA XMMUYECKMX
peakuun. Xummyeckune ypaBHeHus.

[MpUMeHATb ecTeCTBEHHO-Hay4Hble
MeToAbl NO3HaHUS (B TOM Yucrne
HabnogeHve, MogenvpoBaHne, aKene-
PYMEHT) 1 OCHOBHbIE Onepauum
MbICIIUTENBHON AeATENbLHOCTY (CpaBHe-
Hue, Krnaccudmkaumus) ans nsydeHnst
BELLECTB U XMMUYECKUX PeaKLUiA.
PackpbiBaTb CMbICIT N3y4aembix
MOHATUI U 3aKOHOB U MPUMEHSATb 3TU
MOHATUS NPY OMUCaHWN CBOWCTB
BELLECTB M UX NpeBpaLLeHnit.
Pasnunyate dpusmyeckme n xmmmyeckmne
SBMNEHNS], OOBSACHATL UX CYLLHOCTb C
TOYKM 3pEHUSA aTOMHO-MOMEKYIAPHOro
yyYeHus.




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpammsbl,

N Konin4yecTtBO 4YacosB,
OTBOAUMOE Ha UX U3ly4eHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OessTeNIbHOCTU
obyuyarowmxcsi

Tunbl XUMUYECKMX peakumin (CoeanHe-Hus,
pasnoXxeHus, 3amelleHuns, oomeHa). 3akoH
COXpaHeHust MacCbl BELLECTB.

M. B. JToMOHOCOB — Yy4€HbIN-3HLMKITO-
negwucT.

HdemoHcTpauum

dusnyeckue siBNeHns (pactupaHme
caxapa B CTYrnKe, KUNeHne n KoHaeHca-
uusi BOAbI U T. 4.).

Xumuyeckre sBneHuns (ropeHne ceeun,
pasnoxeHune caxapa, B3aumMoaencTane
CEpPHOI KMUCIOThI C Xnopuaom 6apus,
pasnoxenue rugpokcuga meau(ll), B3a-
MMOAENCTBUE Xernesa C Cepon, B3avMo-
OeNCTBMe Xernesa C pacTBOPOM COMu
meau(ll)).

OnbIT, MNMAOCTPUPYHOLLMIA 3aKOH CoXpa-
HEHUs Macchl.

JNlaGopaTopHble u npakTuyeckne padboTbl
JlabopamopHbie onbimbl:

Mpumepbl PU3NYECKNX ABNEHUI (Nna.-
neHue BocKa, TasitH1e Nbaa).

6 Onpenensite NPU3HaKN XMMUYECKUNX
peakuuii, yCroBust UX NpoTeKaHus.

6 OBBACHATL CYLLHOCTb (hN3NYECKMX 1
XUMWUYECKNX SIBMEHWIN C TOYKU 3pEeHns
aTOMHO-MOSEKYMAPHOIO YYEHMS.

6 Knaccmdumumpoatb xummnyeckme
peakuum (No Y1crny 1 coctaBy pearupy-
IOLLMX 1 0OpasyoLnXCs BELLECTB).

6 CoctaBnaTb hopmynbl GUHAPHbIX

BEeLLEeCTB N0 BaneHTHOCTU 1 onpeaensTb

BalleHTHOCTb Mo hopMynam BeLLeCTB.

PacctaBnsaTb koadhpuLmeHTbl B ypaBHe-

HUSX XUMUYECKMX peakumii.

CnepoBaTb NpaBunamM nonb3oBaHus

XMMMUYECKON NoCyaon 1 nabopaTtopHbim

obopyaoBaHveM, a Takke nNpaBunam

obpalLeHuns c BelecTBamMmu B COOTBET-

CTBUW C UHCTPYKLIMSIMU MO BbIMOSTHE-HUIO

nabopaTopHbIX XMMUYECKNX

OnbITOB.

6 Vicnonb3oBaTb Npu BbIMOSIHEHUN
y4ebBHbIX 3adaHni 1 B nNpoLiecce
nccrnenoBaTenbCKon AeATENbHOCTH

o

o




Mpymepbl XMMUYECKNX ABNEHNN
(npokanvBaHue MegHON NPOBOJIOKH,
B3aMMOAENCTBME MerNa C KUCINOTOM).
Mopenu aTomMoB 1 MOnekyrn.

BbiyucneHus

— OTHOCUTENBbHON MOMEKYNAPHON

MaccChbl BELLECTB;

— MaccoBOM A0NN XMMUYECKOrO 3NeMeH-
Ta no hopmyre coeanHeHns

Hay4yHO-NOMNYNSAPHYH NUTepaTypy
XUMWUYECKOTO COAEPKaHWs, CnpaBoy-
Hble MaTepuarnbl, pecypcbl VIHTepHeTa.

6 BbicTpanBaTb pa3BépHyTblE MUCbMEH-
Hbl€ U YCTHble OTBETbI C ONOPON Ha
nHopMauumio u3 y4yebHuka n cnpaBoy-
HbIX MaTepuanos, rpPaMOTHO UCMOMb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca Xumum

Paspgen 2. BaxHenwune npeactaBuTenu HeopraHmye

ckux BewecTs (30 4)

Tema 3. Bo3ayx. Kucnopoag.
MoHaTMe 06 okcmaax
(54)

Bosgyx — cmech rasos. CoctaB Bo3gyxa.
Kncnopog — anemeHT 1 npoctoe Belle-
ctB0. O30H — annoTtponHas moaudmka-
umsa kucrnopoaa. HaxoxaeHue kncnopo-
Aa B npupoae, hr3nyeckme n xmMmmnye-
CKWe CBOWCTBA (peakumy OKUCTEHUS,
ropeHue). Ycrnosusi BO3HUKHOBEHUS 1
npekpalleHus ropeHus. MoHstne

06 okcmpax.

Cnocobkl nony4eHns kucrnopoaa B
nabopaTtopuv 1 NPOMbILLIIEHHOCTU.
MpumeHeHune kncnopoaa. Kpyrosopot
Kucrnopoaa B npvpoge.

TennoBon adhHeEKT XMMNYECKON peak-
LUn, NMOHSATME O TEPMOXUMUYECKOM
YpaBHEHWU, 3K30- U IHAOTEPMUYECKMX
peakumsx.

6 PackpbiBaTb CMbICN U3y4aeMblx
NOHATWI U NPUMEHATb 3TN NOHATUA
npy onMcaHuM CBOWCTB BELLECTB U UX
npespaLLeHnin.

6 XapaktepusoBaTb (ONMCbIBaTb)
cocTaB BO3ayxa, humanyeckme n xu-
MU4YeCKMe CBOMCTBA KMcropoaa,
cnocobbl ero nony4yeHusi, NpUMeHeHue
1 3HaYeHne B NPMPOAE N XKN3HN
Yyernoseka.

6 CpaBHMBaTb peakLuu ropeHns u
MeZNEHHOrO OKUCTIEHWS.

6 Cobupatb npubopbl AN nonyvyeHnst
kucnopoga (BbITeCHEHMEM BOAbI U
BO3ayxa).

6 PacnosHaBaTb OMbITHBIM MNYTEM
Kmucnopoga.




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpammsbl,
1N Konin4ecTtBO 4YacosB,
OTBOAUMOE Ha UX U3ly4eHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OessTeNIbHOCTU
obyuyarowmxcsi

Tonnueo (HedTb, yronb U MeTaH).
3arpsisHeHune Bo3agyxa, cnocobbl ero
npefoTBpalLeHus. YCuneHne napHunko-
BOro agpdekTa, paspyLLueHne 030HOBOIO
cnosi.

HdemoHcTpauum

BsaumogeincTtaue ocdopa, cepbl

N xenesa C KUCIOPOAOM (BO3MOXHO
MCMornb30BaHWe BUAEOOMbITOB).
OnpepneneHue cofepXaHusa kucrnopoaa
B BO3AyXe.

OnbITbl, AEMOHCTPUPYHOLLNE YCIOBUSA
BO3HUKHOBEHMS U NMpPeKpaLLeHns
ropeHus.

NaGopaTopHble U NpakTUyeckue
paboTbl

JlabopamopHsbIl onbim:

O3HakomMneHune ¢ obpasuaMmm oKcuaos.
lNpakmuyeckasa paboma:

Ne 3. MonyyeHune n cobupaHue knucnopo-
[a, U3y4eHne ero CBOWCTB.

6

o

[e2]

o

[}

VMcnonb3oBaTh XMMUYECKYHD CUMBOSN-KY
ana  coctaeneHus opMyn BeLLecTB,
MOJEKYNAPHbIX YPABHEHUI XUMUYE-

CKUX peakuun ¢ y4acTmeM Knucnopoaa.
OBBACHATL  CYLLHOCTb  3KOJIOTMYECKMX
npo6nem, CBSA3aHHbIX C 3arpa3HEHNEM
BO3ayxa.

CnepoBatb npasunam 6GesonacHow pabo-
Tbl B nabopaTtopuu npu WUCMOMb3OBaHWUK
XMMUYECKOW nocyabl U 06opyaoBaHus, a
Takke npasunam obpatleHus ¢

ropYMMK BELLLECTBaMU B ObITY.
lMnaHmpoBaTh M OCYLLECTBNSATL Ha
NPakTUKE XMMUYECKNE IKCMEPUMEHTHI,
npoBoauTb HabnoaeHns, aenaTb
BbIBOAbI MO pe3yrnbTaTam 3KCnepu-
MEeHTa.

YyacTtBoBaTb B COBMECTHOWN paboTe

B rpynne.

Vcnonb3oBaTb Npy BbINOSIHEHWM
y4ebHbIX 3a4aHuii 1 B NpoLiecce
nuccnegoBaTenbCKon AeATeNnbHOCTH




BbiyucneHusi

— MOJEKYNSAPHON Macchl kucrnopoaa

1 030HaA Ha OCHOBaHMM aTOMHOW Macchbl
XMMWYECKOro anemMeHTa

Hay4YHO-NOMYNAPHYIO NUTEpaTypy
XMIMUWYECKOro CoAepXaHusi, CrpaBoY-

Hble MaTepuarnsl, pecypcbl VIHTepHeTa.
BeicTpavBaTh pasBEpHYThbIE NMCbMEHHbIE
W YCTHbIE OTBEThLI C OMOPOW Ha MHGOpMa-
Um0 U3 y4yebHMKa 1 CnpaBoOYHbIX MaTe-
pvanos, rpaMoOTHO MCMOMb30BaTh U3yYeH-
HbIV MOHATUMHBIA annapaT Kypca XMMun

Tema 4. Bopopoga.
MNMoHaTMe o Kncnotax
n conax

(54

Booopoa — aneMeHT 1 npocToe Belle-
CcTBO. HaxoxaeHwue B npupoae, husnye-
CKMe N XMMn4yeckmne CBonCTBa (Ha
npuMmepe B3aMMOLENCTBUA C HeMeTanna-
MW 1 OKCUAAMU MeTansoB), NpuMeHe-
HKe, cnocobbl NOMyyYeHus.

MoHATHE 0 KUcnoTax u consx.

HemoHcTpauumn

Mony4yeHne, cobupaHue 1 pacnosHasa-
HWe Bogopoaa.

"opeHue Bogopoaa.

BsanmogericTene Bogopoaa ¢ OKCHMaoM
meau(ll).

JNabopaTtopHbie 1 npakTUyeckue
paboTbl

JlabopamopHsIt onbim:

B3anmopgerictBme KMCNoT ¢ MeTannamu.
lpakmuyeckas paboma:

Ne 4. Mony4eHne n cobupaHne Bogopoaa,
n3y4yeHue ero CBOMCTB.

PackpblBaTb CMbICI U3y4aeMbliX MOHS-
TUIA Y NPUMEHATb 3TW NMOHATUSA NpY
ONMCaHUM CBOWCTB BELLECTB U UX
npespaLLeHnin.

XapaktepusoBaTb (ONMCbIBaTh)
dumsnyeckme n XMMn4Yeckme CBoCTBa
BOAOpPOAA, Cnocobbl ero nonyveHus,
NpUMeHeHwe.

Cobupatb npmbop Ans nonyyeHus Bogo-
poaa.

Mcnonb3oBaTb XMMUYECKYHO CUMBO-
WKy Anst cocTaBneHust popmyn
BELLLECTB, MOSEKYIAPHbIX YpaBHEHUIA
XVMUYECKNX peakuuii ¢ y4actuemM
BoJoOpoAa.

CnepoBaTb npaBunam 6e3onacHom
paboTkl B nabopatopum npu ncnornb-
30BaHNM XMMUYECKOW nocyabl 1
o6opynoBaHKs, a Takke npasunam
obpalleHusi ¢ roproYnMMn BeLLECTBaAMU
B ObITY.




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4arwmxca

BbiqucneHus

— MONeKynspHOM Macchl BeLLeCcTBa Ha
OCHOBaHWN aTOMHOWM Macchl XMMu4e-
CKMX 9N1EMEHTOB

6

o

MnaHvpoBaTb 1 OCYLLECTBMATL Ha
NpakTnKe XMMn4eckme aKkCnepnMeHThbl,
npoBoAMTb HabnoaeHus, AenaTtb
BbIBOAbI N0 pe3ynbTaTtaM 3KCNepuMeHTa.
Y4yacTtBOBaTh B COBMeCTHOM paboTe B
rpynne

Tema 5. KonuyectBeHHble
OTHOLLUEHUA B XMMUUN
(4 4)

KonnuectBo Bewectea. Monb. Monsp-
Has macca. 3akoH Asoragpo. Monsp-
HbI 00BbEM ra3oB. PacyéTbl No XxMmu4e-
CKUM ypaBHEHMUSAM.

HdemMoHcTpauus

O6pa3upl BeLecTB konm4ectTsoMm 1 Monb.

BbiqyucneHusi

— obbéma, KonnyecTBa BelllecTBa rasa
Mo ero N3BeCTHOMY KONMYeCTBY BeLLe-
cTBa uUnun ooLémy;

— 06EMOB ra3oB Mo ypaBHEHMIO
peakLun Ha OCHOBE 3aKOHa OOBLEMHBIX
OTHOLLUEHWIA ra3oB

o

o

o

PackpbiBaTb CMbICI U3y4aeMbIX
NOHATUM U NPUMEHATb 3TN NOHATUS,

a TaKKe U3y4eHHble 3aKOHbI 1 TEOPUU
0N peLleHust pacyéTHbIX 3aau.
BbluncnaTe MONSPHYO Maccy BELLECTB;
KOnM4ecTBO BellecTBa, 06bEM rasa,
Maccy BeLLeCcTBa;

MpoBoANTb pacyéThbl MO YPaBHEHUSAM
XMMUYECKUX PeakLuii: KONM4ecTBea,
00bEMa, Macchl BeLLLECTBA MO U3BECTHO-
My Konu4ecTBy, o6bEMY, Macce peareH-
TOB NN NPOAYKTOB peakuum.
BeicTpamBaTb pasBE&pHyTbIE MMCbMEH-
Hbl€ U YCTHbIE OTBETbLI C OMOPON Ha WH-
dhopmaumio n3 y4ebHvka 1 cnpaBoOYHbIX
MaTepuanos, rpPaMOTHO UCMOSL30BaTb
N3YyYeHHbIN NOHATUAHBINA annapaT

Kypca Xumum




Tema 6. Bogaa.
PactBopbl. lMoHATHe 06
OCHOBaHMsX (5 4)

dunsmyeckune ceonctea Boabl. AHanm3

N CUHTE3 — MeTOoAbl U3y4YeHus cocTaBa
BOAbI.

XnMmun4yeckne cBomcTBa BoAbl

(peakuun ¢ meTannamu, okcragamu
MeTarnnoB U HemeTanmnos).

CoctaB ocHoBaHui. MNoHaTHe 06 nHau-
KaTopax.

Bopa kak pactBoputens. Pacteopsbl.
PactBopumMOCTb BeLLecTB B Boae.
HacblleHHble U HEHaChILWEHHbIE
pacTBopbl. MaccoBas gons BellecTsa B
pacTBope.

Ponb pactBopoB B NpMpoae 1 B XN3HU

yenoseka. KpyroBopoT Boab! B Npupoge.

3arpsisHeHve nNpupoaHbix Bod. OxpaHa
M O4MCTKa NPUPOAOHbLIX BOA,.

OemMoHcTpauumn

OneKTponus BoAbl; CUHTE3 BOAbI;
B3aMmogencTeme BoAbl C MeTannamm
(Na, Ca) (Bo3MOXHO ncnonb3oBaHue
BMAeomMaTepmanos).

PacTtBopeHune BelLeCcTB C pasnunyHom
pacTBOPUMOCTbIO.

WccnepoBaHne pacTBOPOB KUCIOT U
LenoYen ¢ NOMOLLbI0 MHANKATOPOB.
JlaGopaTopHble u npakTuyeckme
paboTbl

lpakmuyeckasi paboma:

Ne 5. MpuroToBneHue pacTBOPOB C
onpenenéHHon MaccoBoy fonen pac-
TBOPEHHOIO BeLLEeCcTBa.

6

o

o

o
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PackpbiBaTb CMbICN n3yYaeMbix
MOHATUI U NPUMEHSATb 3TU NOHATUA
Npu onUcaHUn CBOWCTB BELLECTB U MX
npespaLLeHni.

XapaktepusoBaTtb hU3N4eECKmEe 1
XMUMUYECKMe CBONCTBA BOAbI, €€ porb
Kak pacTBOpUTENs B NPUPOAHbLIX
npoueccax.

CocTaBnaTb ypaBHEHUS XMMUYECKUX
peakuui ¢ yqacTuem Boapbl.

OBBACHATL CYLLHOCTb 3KONOMMYECKUX
npobnem, CBA3aHHbIX C 3arpA3HEHNEM
NPUPOLHbIX BOA, CNOCOObI O4UCTKM
BOAbI OT MPUMECEN, Mepbl MO OXpaHe
BOZ, OT 3arpsi3HEHUS.

MnaHnpoBaTb 1 OCYLLECTBNAATL Ha
NPaKkTUKE XMMUYECKNE IKCMEPUMEHTHI,
nNpoBoAUTb HAabMNAeHUS, AenaTb Bbl-
BOAbI NO pe3ynbTaTam 3KCNepumeHTa.
CnepoBaTb npaBunam 6e3onacHom
paboTkl B nabopatopun Npu UCMonb30-
BaHUKN XMMUYECKon nocyasl n obopyano-
BaHuS.

MpoBoANTL BBIYUCNIEHUS C MPUMEHEHU-
eM NOHATUS «MaccoBas A0oNs BelecTsa
B pacTBope».

Mcnonb3oBatb Npy BbINONHEHUN
y4ebHbIX 3a4aHuUii U B npoLiecce
nuccnefoBaTenbckon AesTeNnbHOCTH
Hay4YHO-NOMYNAPHYO NUTEPaTypy
XMMUWYECKOro coepKaHusi, CrpaBoY-Hble
maTtepwuarnsl, pecypcbl IHTepHeTa.




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpammsbl,
N Konin4yecTtBO 4YacosB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OessTeNIbHOCTU
obyuyarowmxcsi

BbiyucneHusi
— C MCNONb30BaHMEM MOHATUS «MacCo-
Basi O BeLleCcTBa B pacTBope»

6 BbicTpauBaTtb pa3BépHyTble MMCbMEH-

Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHdpopmaumio 13 y4ebHuka n cnpasoy-
HbIX MaTepuanos, rPaMOTHO UCMOSb30-
BaTb U3YYeHHbIN MOHATUMHBIN annapat
Kypca Xumunm

Tema 7. OCHOBHbIe Knacchbl
HeopraHu4eckux
coeauHeHUn

(11 4)

Knaccudukauusa HeopraHu4eckux
coeauHEeHNN.

Oxkcuabl: cocTaB, kKnaccudumkaums
(ocHOBHbIE, KUCNOTHBIE, aMOTEPHbIE,
HeconeobpasyrLlme), HOMeHKnaTypa
(MexgyHapoaHas 1 TpuBMarnbHas).
MonyyeHne n xummn4yeckue CBOMCTBA
KMCINOTHBIX, OCHOBHbIX 1 aM{OTEPHbIX
OKCWIOB.

OcHoBaHus: cocTaB, Knaccudukaums,
HOMeHKaTypa (MexayHapoaHas u
TpuBMarneHas), uanyeckne n xmmmye-
CKMe CBOWCTBA, CNOCOObI MOMyyYeHus.
KucnoTbl: cocTtas, knaccudmkaums,
HOMeHKMaTypa, pmanyeckne n xmmumye-
CKue CBOWCTBA, CNOCobbl NONMyYeHus.
Psiq akTMBHOCTM MeTansnos.

6 Knaccucmumpoatb usyvyaembie

BellecTBa no CoctaBy U CBOWCTBaM.

6 CocTaBnaTb (popMysibl OKCUAOB,

KMCNOT, OCHOBAHWUI, CONeln 1 Ha3biBaTb
UX N0 MEeXAYyHapoa4HOW HOMEHKNa-
Type.

6 MporHo3npoBaTh CBOMCTBA BELLECTB Ha

OCHOBE 0BLUX XUMUYECKUX CBONCTB
N3y4eHHbIX KraccoB/rpynn BeLecTB,
K KOTOPbIM OHW OTHOCSITCS.

6 CocTaBnsiTb MONeKynsipHble ypaBHe-

HWS1 peakLnid, UNMHCTPUPYIOLLIMX
XUMUYECKME CBONCTBA U CNocobbl
nony4vyeHusa BellecTB N3Yy4YEHHbIX
KrnaccoB/rpynn, a Takke NoaTeepxaa-
IOLLMX FEHETUYECKYHO B3aNMOCBSI3b
MeXay HUMK.




Conu (cpegHue): HoOMeHknaTtypa,
cnocobbl NonyyeHusl, B3aumoaencTeme
conen ¢ Metannamu, Kucrnotamu,
LenoyYamm 1 consiMm.

eHeTW4eckas cBA3b Mexay Knaccamm
HeopraHM4YecKnx CoeanHEeHUN.

HdemoHcTpauum

O6pa3ubl HeOpraHN4YeCcKnx BeLLECTB
pasnuYHbIX KMaccoB.

BsaumogewncTteme pactesopa cepHomn
kMcnoTbl ¢ okcugom meau(ll).

Peakuusa HenTpanusaumn.

BbiTecHeHve ogHoro metanna apyrum n3
pacTBopa Conu.

JNabopaTopHbIe u NnpakTMyeckue
paboThbl

JlabopamopHbie orbimbl:
B3aumopgeincTBme KUCNoT ¢ MeTannamu.
lMonyyeHne HepacTBOPUMbIX OCHOBAHMN.
B3aumopgerictBMe HepacTBOPUMBIX
OCHOBaHWI C KUCNOTaMMU.

PasnoxeHnue rugpokcuga meau(ll) npm
HarpeBaHuu.

lpakmuyeckasi paboma:

Ne 6. PelueHne akcnepMmeHTanbHbIX
3agady no TemMe « OCHOBHbIE KNacchbl
HeopraHN4YeCckUX COeaUHEHNINY .

Bbi4ucneHusi
— MO ypaBHEHMAM XUMUYECKUX peaKkuui

6 Mpon3BoanTb BbIYMCIIEHMS MO YpaBHe-
HUSIM XMMUYECKUX peaKkuui.
MnaHnpoBaTb 1 OCYLLECTBNATL Ha
NpakTNKe XMMUYECKNE IKCNEPUMEHTHI,
npoBoANTbL HAbMAeHUs, AenaTb
BbIBOAbI MO pe3ynbTaTam 3KCnepuMeHTa.
CnepoBaTb npaBunam 6e3onacHom
paboTbl B nabopatopum nNpu Mcnonb3o-
BaHWM XUMMUYECKON nocyabl u obopyno-
BaHUA.

6 Mcnonb3oBaTtb Npu BbINOMHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
nccnenoBaTenbCKon AesTenbHOCTH
Hay4HO-NOMNYNSAPHYI NUTepaTypy
XUMUYECKOrO COAEepXKaHnsi, CnpaBoY-
Hble MaTepuarnbl, pecypcbl VIHTepHeTa.

6 BbicTpanBaTb pa3BépHyTble MMCbMEH-
Hbl€ U YCTHbIE OTBETHI C ONOPOK Ha
nHopMaLmio U3 y4ebHuka 1 cnpaBoy-
HbIX Matepuarnos, rPaMOTHO MCMOb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca Xmmum

o

o




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpammsbl,

N Konin4yecTtBO 4YacosB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OessTeNIbHOCTU
obyuyarowmxcsi

Paspen 3. NMepuoaunyecknnn 3akoH u MNeprnoagnyeckas cuctema xumum4yeckmx anementoB [1. U. MeHgeneeBa.

CTpoeHue aToMo

B. XuMnyeckas cBA3b. OKUCNMTENbHO-BOCCTaHOBUTENbHbIE peakuum (15 4)

Tema 8. MNepnoagnyeckunn
3akoH u MNepuoguyeckasn
cucTteMa XMMM4YeCcKux
anemeHToB [I. U. MeHpgene-
eBa. CTpoeHue aToma (7 4)

MepBble NonbITKK Knaccudukaumm
XUMUYECKUX dnemMeHToB. MNoHsTHe o
rpynnax CXO4HbIX 3NIEMEHTOB (LLenoy-Hble
1 LWEeNoYHOo3eMenNbHble MeTansbl,
ranoreHbl, MHEPTHbIE rasbl). ANEeMEHTHI,
KOTOpble 06pa3yoT aMOTEPHbIE OKCUAbI
1 rmapokcuapbl. MNeprnogmyeckuin 3aKoH 1
Mepuogu-yeckas cuctema XMMMYECKNX
3NeMeHTOoB

0. N. Menpeneesa. Nepuogbl, rpynnel,
noarpynnbl. dru3nyeckun cmbicn
NnopsiAKoBOro HoMepa afemMeHTa, Home-
pOB nepuoaa u rpynnbl.

Ctpoenne atomoB. CocTaB aTOMHbIX
sapep. N3otonbl. dnekTpoHbl. CTpoeHne
3NEKTPOHHbIX 060/104EK aTOMOB NEPBbLIX
20 xumun4eckux anemeHToB MNeproguye-
ckon cuctembl [1. . MeHgeneesa.
XapakTepucTvka XMMU4ecKoro arieMeH-Ta
no ero nonoxeHuto B Mepuognyeckom
cucteme . . Mengeneesa.

6 PackpbiBaTb CMbICIT NEPUOANYECKOTO
3aKoHa.

6 [MoHMMaThb CylecTBOBaHVe nepuoanye-
CKOW 3aBUCMMOCTUN CBOWCTB XMMMWY€E-CKNX
3MemMeHTOB (M3MeHeHVe paanycoB
aTOMOB M 3NEKTPOOTPMLATENBHOCTM)

N UX COEONHEHWIN OT NONOXEHUS B
NeprvoanN4ecKon CUCTeEME U CTPOEHUSI
aToma.

6 YcTaHaBnmBaTb CBA3b MEXAY Nonoxe-
HVWeM anemMeHTa B MepuoanNYecKomn
cucTeme 1 CTpoeHmeM ero atoma (coctas
1 3apag a4pa, obLiee YMCno 3NeKTPOHOB
1 pacnpegerneHue nx no 3NeKTPOHHbIM
cnosim).

6 [NporHo3npoBaTh xapakTep U3MeHEeHUs
CBOWCTB 3M1EMEHTOB U UX COeANHEHWI MO
rpynnam n nepvogam lNepuognyeckom
cuCTeMbI.

6 XapakTepn3oBaTb XMMUYECKNE dNEMEH-
Tbl NEPBbIX TPEX NepnoaoB., Kanwus,




3HaueHue lNMepuoguyeckoro 3akoHa Kanbuus no ux nonoxexHuto B Mepuo-

n MNMepuognyeckon cUCTEMbl XMMMYe- andeckon cucteme L. . MeHgeneesa.
CKUX 3NIEMEHTOB ANS pa3BUTUS Hayku 1 6 CneposaTtb npasunam 6e3onacHon pabo-
npaktukn. . . MeHgeneeB — y4éHbin, Tbl B TabopaTtopun Npu UCMNonb30BaHNA
neparor 1 rpaxaaHnH. XMMUYECKOM Nocyabl 1 060pyA0BaHMS.
[leMOHCTpaLmm 6 BbicTpanBaTtb pa3BépHyTble MNCbMEH-
KopoTkoneproaHas 1 AnMHHONEepuos- Hbl€ M YCTHbIE OTBEThI C OMOPOW Ha

Hasi dhopMbl MeproanyecKoi cUcTeMbI MH(OpMALMIO 13 y4ebHmKa 1 cnpasoq-
XMMUYeckux anemenTos [1. V. Menaene- HbIX MaT€pnanos, rpaMoTHO 1Crosb3o-
eBa. BaTb U3Y4YEHHbIV NMOHATUIHLIA annapat
OsHakomneHne ¢ obpasLiamm MeTannos Kypca xumum.

(22}

Mcnonb3oBatb Npy BbINOMHEHUN
y4ebHbIX 3aaHU TEKCTbI y4ebHuKa,
cnpaBoyHble MaTepuans! (Mepuogunye-
CKYI0 CUCTEMY XMMUYECKUX IFIEMEHTOB
0. . MeHgeneesa, Tabnuuy pacteopu-
MOCTHW KMCMOT, OCHOBAHWI 1 CONen B
BOAE, ANEKTPOXUMUNYECKUIA pAf
HanpspKeHUn MeTanmnos).

6 Vicnonb3oBaTb Npu BbINOMHEHUN
y4ebHbIX 3a4aHuUii 1 B npoLiecce
nuccnenoBaTenbCkon AesTeENbHOCTH
Hay4YHO-NOMYNAPHYO NUTEPaTypy
XMIMUYECKOro CoAepXaHusi, CrpaBoY-
Hble MaTepuansl, pecypchl VIHTepHeTa

N HemMmeTannos.

Jla6opaTtopHble ¥ NnpakTU4eckue
paboTbl

JlabopamopHnbIl onbim:
B3anmopgeiicTBue rugpokcmaa umHka ¢
pacTBOpamu KUCIOT U LenoYyen

Tema 9. Xumunyeckasi cBA3b. OnekTpooTpuLaTensHOCTbL aTOMOB 6 PackpbiBaTb CMbICIT U3y4aemblix
OKMCNNTENbHO-BOCCTAHOBU- | XMMUYECKUX SNTEMEHTOB. NOHATUN.
TenbHblE peakunm Xumunyeckas cBsi3b (MOHHasi, koBaneHTHas | 6 OnpegensaTb BUA XMMUYECKOW CBA3M

(8v) nonspHas 1 KoBarneHTHas HenonsapHas). B COeAMHEHNMN.




OkoHyaHue mabnn.

MpumepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3yyeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyyatowmxcs

CTeneHb OKUCNEHUS.
OKncNUTENBHO-BOCCTAHOBUTENbBHbIE
peakumun (OBP). MNpouecchl okncneHus
1 BoccTaHoBneHus. OkucnuTenu m
BOCCTaHOBUTENN.

HdemoHcTpauum
OKUCNUTENBHO-BOCCTAHOBUTENbHbIE
peakumu: ropeHue, peakummn pasnoxe-
HUSI, COEANHEHNS

6 OnpepnensaTb CTENEHb OKUCIEHMS
XMMUYECKOTO 3fiEMEHTa No oopmyne
€ro CoeaANHeHMs.

6 OnpepnenaTb 9aNeMeHT (BeLecTBo) —
OKVCMUTENb U 3NEeMEHT (BELLECTBO) —
BOCCTaHOBUTENb.

6 OBBACHATb CYLLHOCTb NPOLECCOB
OKMCINEHNSA N BOCCTAHOBMEHUS.

6 CocTaBnsiTb 3NEKTPOHHbLIN B6anaHc ¢
YYETOM YMcna OTAAHHbIX W MPUHATLIX
3NEKTPOHOB.

6 CocTaBnsiTb ypaBHEHUE OKUCTIUTENb-
HO-BOCCTaHOBMWTEbHOWN peakumm.

6 Vcnonb3oBaTb Npu BbINOIHEHWUMN
y4ebHbIX 3aA4aHU TEKCTbI yYebHuka,
crnpaBoYyHbIE MaTepuansl (nepuoanye-
CKYI0 CUCTEMY XMMUYECKNX 3NEMEHTOB
0. N. MeHgeneesa, Tabnuuy pactesopu-
MOCTM KMUCIIOT, OCHOBaHWM 1 CONen B
BOJE, ANEeKTPOXMMUNYECKNI pag,
HanpsKeHU MeTannos)




9 KITACC

(2 4 B Hegento, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BPeEMS)

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpamMmmsbl,

1 KONMU4YeCcTBO 4acoB,
OTBOAMMOE Ha UX U3yveHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbl OessTeNIbHOCTU
obGyyarowmxcs

Paspen 1. BewecTtBo 1 xXummnyeckue peak

umm (17 4)

MNosTopeHue u yrny6neHune
3HaHWU OCHOBHbIX
pasgenoB Kypca 8 knacca
(54)

Mepuoanyeckunit 3akoH. Nepuogmyeckas
cucTteMa XMMUYeCKNX 3rieMeHTOB

0. N. MeHnpeneea. CTpoeHne aToMOB.
3aKOHOMEPHOCTUN B MU3MEHEHWWN CBOWCTB
XUMUYECKNX 3NTIEMEHTOB NEPBbIX TPEX
NnepuoaoB, Kanus, KanbLms n nx
COEaVHEHWN B COOTBETCTBUMN C NOSIOXEe-
HMEM 3NIEMEHTOB B NEPUOANYECKON
CcUCTEME M CTPOEHMEM UX aTOMOB.
Knaccudukauusa n HomeHknaTypa
HEOpraHN4Yecknx BeLLecTB (MexayHa-
poAHas u TpuBManeHas). XuMmmyeckune
CBOMCTBA BELECTB, OTHOCALMXCA K
pa3nnyHbIM KraccaM HeopraHNn4eckux
COEaVHEHUN, NX TEHeTUYEecKas CBSA3b
HeopraHM4Yeckmnx BeLLEeCTB.

CTpoeHue BelecTBa: BUAbl XMMUYECKOMN
CBSI31 U TUMbI KPUCTANIINYECKUX PELLIE-

TOK. 3aBMCUMOCTL CBONCTB BELLECTB OT UX

CTpOEeHUA.

6 XapaKTtepmsoBaTb XUMUYECKNE

3NEeMEHThI NepBbIX TPEX NEPUOLOB,
Kanusa 1 KanbLmsi No NX NonoXeHuo B
Mepuoguyeckon cucteme . N. Men-
nenee.a.

KnaccuduuyupoBaTth 1 HasbiBaTb
HeopraHM4yeckne BeLLECTBA U3YYEHHbIX
KIaccoB.

OnucbiBaTh 06LLME XUMUYECKNE
CBOWCTBA BELLECTB PA3NINYHbIX KIac-CoB,
noATBepXxaaTb CBOMCTBA NpUMepa-mu
MOJEKYNSIPHbIX YPaBHEHWUIA XMMU-YECKNX
peakuun.

Onpepensitb BUA XMMUYECKOWN CBSA3U U
TUN KPUCTaNINYECKON PeLLETKM
BelllecTBa.

MporHosmpoBaTb CBONCTBA BELLECTB B
3aBMCUMMOCTM OT UX CTPOEHMUSI.
BobicTpamBaTtb pa3BEpHyTbIe NMMCbMEH-
Hbl€ W YCTHbIE OTBETHI C ONMOPON Ha




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbl,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4arwmxca

HdemoHcTpauum

1. Mogenu Kpuctannmyeckux peLléTok
HeopraHM4yecknx BeLLECTB.

2. KopoTkonepvoaHas v ArMHHONEPUOA-
Hasi hopmbl [Neproguyeckon cuctemsl
xummnyeckux anemeHtoB . V. Mengene-
eBa

o

nHopMaumio u3 y4yebHuka n cnpaBoy-
HbIX MaTepuarnoB, rPaMOTHO UCMOSb30-
BaTb M3YYEHHbI NOHATUNHBLIA annapaTt
Kypca XMMuu.

Mcnonb3oBaTtb Npy BbINOSIHEHUN
y4ebHbIX 3a4aHuii U B npoLecce
nccrnenoBaTenbCKon AeaTenbHOCTU
Hay4HO-NOMNYNAPHYI NuTepaTypy
XMMUWYECKOro CoAepXaHusi, crpaBoY-
Hble MaTepuarnsl, pecypchl VIHTepHeTa

Tema 1. OCHOBHbIe 3aKOHO-
MEPHOCTU XMMUYECKUX
peakuum

(4 4)

Knaccudgukauma Xummyecknx peakumnim
Mo pasnu4yHbIM Npu3Hakam (no Ynucny u
COCTaBy y4acCTBYHLLMX B peakuum
BELLEeCTB, NO TENNOBOMY apdekTy, no
N3MEHEHUIO CTEMEHEN OKUCTIEHUS
XUMUYECKMNX 3NIEMEHTOB, N0 06paTMMO-
CTK, MO y4acTUIo kaTanmsaTopa).

OK30- 1 3HOOTEPMUYECKME peakLuu,
TEPMOXUMUYECKME ypaBHEHMUS. MoHA-
THE O CKOPOCTU XMMUYECKOW peaKLmm.
[MOHsITME O FOMOrEeHHbIX Y FETEPOreHHbIX
peakuusx. MNoHsTne 06 obpaTUMbIX

6

PackpbiBaTb CMbICI U3y4aeMbIX
NOHATUI U NPUMEHSATE 3TW NOHATUS
npv ON1CaHMM CBOWCTB BELLECTB U UX
npespaLLeHni.

KnaccuduumpoBatb XuMmnyeckme
peakummn Mo pasnnyHbIM NpusHakam.
YcTaHaBnvBaTh 3aBUCHMOCTb CKOPOCTU
XMMUYECKOM peakLmmn OT pasnnyHbIX
cakTopos.

MporHo3mpoBaTb BO3MOXHOCTU
NnpoTeKaHUs XUMUYECKMX NpeBpaLLe-
HWI B Pa3fMYHbIX YCIOBUSX.




1 HeobpaTNMbIX XMMUYECKNX peaKkLun-
ax. [NNoHATME O XMMUYECKOM paBHOBE-
cumn. ®akTopbl, BAUSIOLLME HA CKOPOCTb
XMMWYECKON peakLmmn 1 NONoXeHne
XMMWYECKOro paBHOBECHS.
OKMCnNUTENbHO-BOCCTaHOBUTENbHbIE
peakuumn (3MeKTPOHHbIN BanaHc okmcnu-
TENbHO-BOCCTAHOBUTENBHON peakuun).

HemoHcTpauumn

1. 3aBMCUMMOCTb CKOPOCTU XMMMWYECKOM
peakumm oT pasnu4HbiX hakTopos.

2. Bo3gencTeue kaTanmsaTopa Ha
CKOPOCTb XMMWYECKOWN peakumm.

3. Mpumepsbl HeoGpaTUMbIX 1 0bpaTtu-
MbIX peakLuui.

4. CmellleHne paBHOBECUS XMMUYECKON
peakuuu.

BbiyucneHus

— KOnunyecTBa BellecTBa, 00béma 1
MacCbl peareHToB Unu NpoayKToB No
YPaBHEHUSIM XMMUYECKUX PEAKLIMNA

6 OnpenenaTb oKUcnuTEnb N BOCCTaHO-
BuTens B OBP.

6 CocTaBnsATb ANEKTPOHHBIN 6anaHc
peakuum.

6 [pon3BOANTL BbIYMUCIIEHNS MO XUMUYe-
CKUM ypaBHEHUAM.

6 BbicTpauBaTb pa3BépHyTble MMCbMEH-
Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHopMauumio u3 y4ebHunka n cnpaBoy-
HbIX MaTepuanos, rPaMOTHO UCMOSb30-
BaTb U3YYeHHbIN MOHATUMHBIN annapat
Kypca Xvumum.

6 icnonb3oBaTb Npu BbINOMHEHWM
y4ebHbIX 3agaHui 1 B npolecce
nccrnenoBaTenbCKon AeATeNbHOCTH
Hay4HO-MOMyNAPHYL0 NUTepaTypy
XMMWUYECKOro codepaHus, cripaBoy-
Hble MaTepuansl, pecypchl VIHTepHeTa

Tema 2. dnekTponutu4yeckas
auccoumauns. Xummuyeckume
peakuum B pacTBopax

(84)

Teopust aNeKTPoNUTUYECKON auccoLma-
LMK, DNEKTPONUTBI N HE3MEKTPOINTI.
KaTuoHbl, aHMoHbI. MexaHu3m amcco-
LuaLmm BELECTB C pasnnyHbIMU
BMOAMM XUMUYECKom cBsA3un. CteneHb
avccoumaumn. CunbsHble n crniabble
3MEKTPONUTLI.

6 PackpbiBaTb CMbICI N3y4aeMbix
NMOHATUI, @ TAKKE CMbICIT TEOPUU
3NEKTPONUTUYECKON AuccoumaLnm.

6 OODBbACHATL NPUYNHBI ANEKTPONPOBO-
HOCTU BOOHbIX pacTBOPOB.

6 CocTaBnATb ypaBHeHMs anccoumnaumm
KWUCNOT, LWeno4ven n conen, nomnHble




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4acoB.,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyyatowmxcs

Peakumun noHHoro obmeHa, ycrnosusi nx
npoTtekaHus. IoHHble ypaBHEHUSI
peakuun.

XnMU4eckne CBOMCTBa KUCNOT, OCHOBA-
HWUIA 1 conen B cBeTe npeacTaBneHunii 06

aneKkTponuTuyeckor auccoumaumn. Cpeana

pacTBopa. [NoHsATMe O rmgponunse conen.
KayecTBeHHbIE peakumm Ha KaTUOHbI
N @aHWUOHBI.

OemMoHcTpauumn

OnekTpuyeckas NpoBOANMOCTb PacTBO-
pOB BELLECTB; ABMXEHNE MOHOB B 3NEK-
TPUYECKOM norne.

OnbITbl, UNACTPUPYIOLLIME MPU3HAKN
npoTekaHus peakumi MOHHOro obmeHa.
OnbITbl MO ONpPeAeneHnto cpebl B
pacTBopax conen (xrnopuaa HaTpus,
kapboHaTa HaTpwus, xnopuaa LuHka).

JlaGopaTopHble u npakTuyeckme
paboTbl

JlabopamopHblili onbim:

Peakuum noHHoro obmeHa B pactBopax
anekTponutos: cynbdata meau(ll)

o

[}

N COKpaLLEHHbIE MOHHbIE YPaBHEHNS
XUMUYECKNX PeakLnii MIOHHOTo
obmeHa.

MnaHpoBaTh 1 OCYLLECTBMATL Ha
npakTuKe XMMUYECKNE SKCTIEPUMEHTHI,
npoBoANTbL HabnaeHus, aenaTb
BbIBOAbI MO pe3ynbTaTaM 3KCrepumeH-
Ta.

CnepoaTb npasunam 6e3onacHom
paboTbl B nabopaTtopun Npu UCnosb3o-
BaHUU XMMU4eckon nocyasl n obopyno-
BaHUS.

Mpoun3BoanTb BbIMUCTIEHNS MO XUMUYE-
CKUM ypaBHEHMSIM.

BbicTpanBaTtb pa3BépHyTble MMCbMEH-
Hble M YCTHbIE OTBEThI C ONMOPOW Ha
MHOpMaumto U3 y4ebHuka 1 cnpaBoy-
HbIX MaTepuarnos, r[PaMOTHO UCMOMb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca XUMuu.

VMcnonb3oBaTtb Npu BbINONHEHUN
y4ebHbIX 3a4aHuUii U B npoLiecce
ncenegoBaTenbCkon AeATernbHOCTU




n wénouu, kapboHata HaTpus 1 consa-Hon
KMCNOThI, peakunst HenTpanu3auum Mexay
rMOPOKCMAOM Kanmsi U CONAHON KACNOTOMN.

lpakmuyeckasi paboma:

Ne 1. PelueHune akcnepmMMeHTanbHbIX
3ajad no Teme.

BbiqucneHus

— M0 YpaBHEHUSIM XUMWYECKNX pPeaKLnii

Hay4HO-NONYNSPHYI0 NUTEpaTypy
XUMUWYECKOTO COAEPXKaHUs, CrpaBoy-
Hble MaTepuarnbl, pecypcbl MHTepHeTa

Paspen 2. HemeTtannbl n nx coeguHeHus (24 y)

Tema 3. O6wasn xapakTepu-
CTUKa XMMWUYECKUX IEMEH-
ToB VIIA-rpynnbl. FanoreHb!
(44)

OOuwas xapakTepucTuka ranoreHos.
OcobeHHOCTN CTPOEHNsST aTOMOB 3TUX
3N1EMEHTOB, XapaKTepHble Arsi HUX
cTeneHu okucneHusi. CTpoeHue n
dn3nyeckne CBoMCTBa NPOCTLIX Be-
LLIecTB — rarnoreHoB. Xumuyeckue
CBOWCTBa Ha npumepe xropa (B3aumo-
[encTBme ¢ meTannamu, HemeTannamu,
wenovamu). Xnoposogopoa. ConsiHas
KMcnoTa, XMMn4eckne CBOMCTBA,
rnonyyeHue, npumeHeHne. KayecteeH-
Hble peakuun Ha ranoreHUa-1oHbI.
[encTteune xnopa u xnoposogopoaa Ha
opraHuam yenoseka. BaxHenwuve
XIopuAabl U X HaXOoXAeHne B npupoae.

OemMoHcTpauumn
Bupoeomartepuansl: ranoreHbl U nx
COENHEHNS.

O6pasubl XopuaoB.

6 OBBACHATL 06LLME 3aKOHOMEPHOCTH B
N3MEHEeHUN CBONCTB HEMETAINIMOB U UX
CoefMHeHWN B npegenax Manbix nepuo-
[O0B 1 rmaBHbIX nogrpynn MNMepuoaunye-
CKOIN CUCTEMbI XMMUYECKNX IIEMEHTOB C
YYETOM CTPOEHUS UX aTOMOB.

6 XapakrtepusoBaTb U3MNYECKME U XN-

MUYECKMEe CBOWCTBA NPOCTbIX BELLECTB

ranoreHoB (Ha npumepe xnopa) un

CNOXHbIX BELLECTB (XTOpPOBOAOPOAa,

Xxnopuga HaTpwusi), Cnocodbl Ux nomny4ye-

HWS1, MPUMEHEHNE U 3HAYEHUE B NpUpoae

W XXU3HW YenoBeka.

OnpepgensiTe ranoreHna-nuoHel B

pacTBope.

MnaHupoBaThb M OCYLLECTBNSATL Ha

NpaKkTKe XMMUYeckne aKCnepuMeHThl,

NpoBOAMTL HabnoAeHWs, AenaTtb

BbIBOAbI N0 pe3ynbTaTtam 3KCNepuMeHTa.

[}

[}




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne AaHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4arwmxca

JNTaGopaTopHble U npakTuyeckue
paboThbl

JlabopamopHbIl onbim:
Pacno3HaBaHue xnopua-uoHoB.
lMpakmuyeckas paboma:

Ne 2. MNony4yeHne coNAHOM KUCMOTHI,
n3y4yeHne e€ CBOWCTB.

Bbi4ucneHusi

— MO ypaBHEHMSAM XUMUYECKUX peak-
LW, eCnv OAVH U3 peareHToB AaH B
N30bITKE;

— 06EMOB ra3oB Mo ypaBHEHMIO
peakuun Ha ocCHoBe 3aKOHa OO6BLEMHbIX
OTHOLLIEHUI ra3oB

6 CnepgoBatb NpaBuiam 6esonacHon pabo-

Tbl B NabopaTtopuu Npu MCNonbL30BaHNM
XUMUYECKOW nocyabl n 060pyaoBaHMS.
BeicTpamBaTb pa3BE&pHYTbIE MMCbMEH-
Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHOopMaumio U3 y4ebHuka 1 cnpaBoy-
HbIX MaTepuarnoB, rPaMOTHO MCMOb30-
BaTb U3YYeHHbIN MOHATUMAHBIN annapart
Kypca Xumum.

Wcnonb3oBaTb Npu BbIMNOMHEHUN
y4ebHbIX 3aAaHuii U B npoLecce
nccrnenoBaTenbCKon AeaTenbHOCTU
Hay4YHO-NOMyNAPHYO NUTEpaTypy
XMIMNYECKOro CoaepXaHusi, CrpaBoY-
Hble MaTepuansl, pecypchl MIHTepHeTa

Tema 4. O6LwWwan xapakrepu-
CTUKa XMMUYECKNX 3TIeMeH-
ToB VIA-rpynnbl. Cepa n eé
coeguHeHus (5 4)

O6LLasn xapakTepucTUKa 3NIEMEHTOB
VIA-rpynnbl. Ocob6eHHOCTN CTPpOoeHUs
aTOMOB 3TMX 3/IEMEHTOB, XapaKTEepPHbIE
AN HUX cTeneHu okncnexus. CTpoeHne
n punsnyeckme CBOMCTBa NPOCTbIX
BELLEeCTB — Ku1Cropoaa u cepsl.
AnnoTponHble MoaudunKaumm KMCnopo-

Ja un cepbl. XUMUYecKue CBONCTBA Cepbl.

CepoBofopog, CTpoeHue, huandeckue

O6BbACHATL 06LLIMEe 3aKOHOMEPHOCTH

B M3MEHEHMUN CBOWCTB 311IEMEHTOB
VIA-rpynnbl n nx coegnHeHun

C Y4ETOM CTPOEHUSA UX aTOMOB.
XapaktepusoBaTb pusnveckme

N XMMUYEeCKne CBOMCTBa NPOCTOro
BellecTBa cepbl 1 €€ coeauHEHNN
(cepoBogopoaa, OKCMA0B Cepbl, CEPHOM
KMCNOThI, CynbdaToB), CNOCOOLI NX




n xmmuyeckme ceonctaea. Okeunael cepbl

KaK npeacraBuTesnin KUCIOTHbIX OKCU-O0B.

CepHas kucnota, uaundeckue

N XMmu4yeckme ceoncTea (obLyue Kak
npeacTaBuTeNs Knacca KACnoT 1 cneum-
dryeckue), npuMeHeHue.

Xumuueckme peakuuu, nexaime B oc-
HOBe NPOMbILLINIEHHOrO cnocoba nonyye-
HUS CepHOW KMCNOTbl. Annapatbl 1
npoTekaroLime B HUX npoueccsl (Ha npu-
Mepe NPON3BOACTBA CEPHON KUCNOThI).
Conu cepHONM KUCNOTbI, Ka4eCcTBEHHadA
peakums Ha cynbdaT-uoH. Haxoxagexune
cepbl 1 €€ coeanHeHni B npupoae.
Xumunyeckoe 3arpsi3HeHne okpyxatoLLen
cpeabl COEANHEHUAMU Cepbl (KUCINOTHbIE
OOXOK, 3arpsi3HeHVe BO3ayxa U
BOAOEMOB), cnocobbl ero
npeaoTBpaLLeHuns.

OemMoHcTpauumn

Konnekuwumn (Bugeomartepuvansl): cepa un
eé coeuHEeHUS.

OO0yrnvBaHue caxapa nog AerUCTBUEM
KOHLIEHTPMPOBAHHOW CEPHON KUCNOTbI.

TNabopaTopHble u NnpakTMyeckue
paboThbl

JlabopamopHble onbimbl:

O6HapyxeHue cynbgaT-MoHOB.
B3anmogelicterne pa3baBrieHHOW CeEpHOW
KMCMNOTbI C LIHKOM.

o

o

o

[}

nonyyYeHus, NpUMEHeHNe N 3Ha4YeHne B
NPUPOLE W XXM3HN YenoBekKa.
OnpepensaTtb Hanu4yme cynbdaT-MoHOB
B pacTBope.

OBBACHATL  CYLLHOCTb  3KOJIOMMYECKMX
npobnem, cBs3aHHbIX C nepepaboTkon
COeaVNHEHWI cepbl.

MnaHnpoBaTb 1 OCYLLECTBNAATL Ha
NPakTUKe XMMUYECKNE SKCMIEPUMEHTHI,
npoBoauTb HabnoaeHns, aenaTb
BbIBOAbI MO pesynbTatamM 3KCnepumMeHTa.
CneposaTb npaBunam 6e3onacHom
paboTkl B nabopaTtopun Npu Ncnonb3o-
BaHUU XMmu4deckon nocyasl n obopyano-
BaHus.

Mpon3BoAMTE BbIMUCINIEHUS MO XUMUYE-
CKUM YpPaBHEHUAM.

Vicnonb3oBaTb Npy BbINONIHEHUU
y4eOHbIX 3aaHU TEKCTbI y4ebHuKa,
cnpaBoyHble maTepuans (Mepnogunye-
CKYI0 CUCTEMY XMMMUYECKUX IFIEMEHTOB
0. . MeHgeneeBa, Tabnuuy pacteopu-
MOCTU KUCMOT, OCHOBaHWUI 1 COmnen B
BOAE, ANEeKTPOXMMUNYECKNI pag,
HanpsKeHUn MeTannos).

Vcnonb3oBatb Npy BbINONHEHUN Yy4e0-
HbIX 3aaHun 1 B NpoLecce uccnenosa-
TENbCKOW AEATENbHOCTU Hay4HO-NomMy-
NSIPHY0 NUTEPaTypy XMMUYECKOrO
COepXaHuns, CrpaBoYHble MaTepuansl,
pecypcbl IHTepHeTa




lMpodomxeHue mabi.

MNpuMepHble TeMbl,

packpbiBalolmne faHHbIN

pasgen nporpammbl,
M KONMYeCTBO 4YacoB,

oTBOAUMOE Ha UX nsy4vyeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4arwmxca

Bbi4ucneHusi

— MO ypaBHEHMAM XUMUYECKMNX PeaKLui;
— MacCcoBOW A0 BbIXxoA4a NpoayKTa
peakuun

Tema 5. O6wan xapaktepu-
CTUKa XMMUYECKUX INeMeH-
ToB VA-rpynnbl. A30T,

¢oc
(7 )

¢op n nx coeguHeHusn

Obwas xapakTepucTuka ay1eMeHTOB
VA-rpynnbl. Oco6eHHOCTM CTpoeHUs
aTOMOB 3TMX 3MIEMEHTOB, XapaKTEepPHbIE
ANl HUX CTENEHWN OKUCTIEHWS.

A30T, pacnpocTpaHeHue B Npupoae,
pU3nYECKNE U XMMUYECKNE CBOMNCTBA.
KpyroBopoT a3oTa B npupogae.
AMMMaK, ero puandeckme n xmmmde-
CKMe CBOWCTBA, NOJTydeHMEe U MpUMEHe-
Hue. Conn ammMoHus, ux uanyeckmne

N XMMUYeCKne CBOMCTBA, NPUMEHEHME.
KayecTBeHHas peakunsi Ha NOHBbI
aMMOHWMS.

A30THas kucrnota, eé umsunyeckue

N XxMMmu4yeckne cBoncTea (obLue kak
NpeAcTaBUTENS Krnacca KUCIOoT U
cneuundunyeckme). UcnonbsoBaHne
HUTPATOB U CONle aMMOHMS B KQ4ecTBe
MUHepanbHbIX YA0OPeHWi.

6 OObACHATL 06LLME 3aKOHOMEPHOCTU B

N3MEHEHUN CBOWCTB 3NIEMEHTOB
VA-rpynnbl U UX COEAUHEHNI C Y4ETOM
CTPOEHMS UX aTOMOB.
XapaktepusoBaTb hranyeckue un
XMMUYECKne CBONCTBA NPOCTbIX
BeLlecTB a3oTa 1 dhoccopa n ux coegu-
HeHul (aMMuaka, conen aMMOoHUs,
a30THOWM KMUCNOTbI, HATPATOB, OKCMAA
docdopa(V) u bochopHON KNCNOThI,
docartoB), cnocobbl X NONyyYeHus,
NpYMeHEHNe 1 3Ha4YeHre B Npupoae

N XKM3HW YernoBeka.

OnpepensiTe NOHbI aMMOHUS 1 choc-
haT-MoHbI B pacTBope.

OGBACHSATB CYLLHOCTb 3KOMOTMYECKUX
npo6nem, CBsA3aHHbIX C HAXOXAEHMEM
coeauHeHun asota u gocdopa B
OKpY>KatoLLel cpeae.




Xumunyeckoe 3arps3HeHve okpyxato-Luemn
cpenbl coeAMHEHUSAMM a30Ta (KUCMNOTHbIe
[0XAON, 3arpasHeHne Bo3ay-xa, Noysbl U
BOOOEMOB).

docdop, annoTponHbie MoaudUkaLmu
doccopa, PU3NYECKME U XMMUYECKME
CBOWCTBA.

Oxkemng docdopa(V) n dpocdopHasa
KMcnoTa, pmanyeckue n XMMmmnyeckue
CBOWCTBa, nony4eHune. KayectBeHHas
peakumnsa Ha bocaT-NoHbI.
VMcnonb3oBaHne ocaTtoB B kKayecTBe
MUHepanbHbIX yaobpeHun. 3arpssHeHne
NPUPoaHbIX BOAOEMOB hochaTtamu.

OemMoHcTpauumn
Konnekummn: docdop n ux coeamHeHus.
Bsaumopenctesme  KOHLEHTPMPOBaHHOM

a30THOW KUCIOTbI C MEeAbIHO.

TNabopaTopHbIe u NnpakTMyeckue
paboThbl

JlabopamopHbie orbimabi:

1. BaaumopgencTtemne conen ammoHums

C WENOoYblo.

2. OsHakomneHune ¢ obpasuamm a3oTHbIX
1 dochopHbIX yA0OPEHUIA.
lNpakmuyeckas paboma:

Ne 3. MonyyeHue ammunaka, ndyyeHue
€ro CBOMCTB.

BbiqucneHusi
— MO YpaBHEHUSIM XUMUYECKUX peakK-
ummn

6 MnaHnpoBaTh 1 OCYLLECTBNATL HA
NpPaKkTUKe XMMUYECKNE IKCTIEPUMEHTHI,
npoBoauTb HabnoaeHns, aenaTb
BbIBOAbI MO pe3yrnbTaTaM 3KCrnepu-
MeHTa.

6 Cneposartb npasunam 6esonacHon
paboTel B nabopaTtopun Npu NCnonb3o-
BaHUU XMmu4eckon nocyasl n obopyno-
BaHus.

6 [pon3BoanTb BbIYMCIIEHUS MO XMMUYe-
CKUM ypaBHEHMSM.

6 Micnonb3oBaTb Npu BbINOMHEHWM
y4ebHbIX 3ag4aHui TeKCTbl y4ebHuka,
cnpaBoYHble MaTepuansl (nepuoguye-
CKYI0 CUCTEMY XMMUYECKUX SIEMEHTOB
0. N. MeHgeneesa, Tabnuuy pactesopu-
MOCTW KMCMOT, OCHOBAHWI 1 CONen B
BOAE, 3NEKTPOXUMUYECKUI psa
HanpspKeHWn MeTanmnos).

6 Micnonb3oBaTb NpU BbINOMHEHWM
y4ebHbIX 3ag4aHui 1 B npouecce
uccnegoBaTenbckon AesTenbHOCTH
Hay4YHO-NOMYNAPHYO NUTEPaTypy
XMMMWYECKOro CoAepKaHusi, CripaBoY-
Hble MaTepuarnsl, pecypchl MIHTepHeTa




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe copgepXxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4arwmxca

Tema 6. O6wan xapakTepuc-
TUKa XMMUYECKUX 3reMeH-
ToB IVA-rpynnbl.

Yrnepopa v KpeMHUA U UX
coeguHeHusi

(84)

Yrnepog, annoTponHbie Moanduka-
UK, pacnpocTpaHeHune B npupoae,
dumanyeckme n Xummnyeckme CBONCTBaA.
Apcopbuus. KpyroBopoT yrnepoaa

B Npupoae.

Oxkcuabl yrnepoga, ux dumsnyeckune

M XMMUYEeCcKne CBONCTBa, UX AencTBne
Ha >XUBbl€ OPraHn3mbl, NOMyyYeHne

N NpMMeHeHne. Jkonornyeckne npobne-
Mbl, CBAI3AHHbIE C OKCMAOM Yrrepo-
pa(lV); runotesa rmobaneHoro notenne-
HWSA KNMmaTa; NapHUKOBbLIN 3O PEKT.
YronbHas KucnoTa n eé conu, ux
pU3nyecKne n XMmMmnyeckme CBOMCTBa,
nonyyeHue n npumeHeHve. KayectseH-
Hasi peakums Ha KapOoHaT-NOHbI.
Mcnonb3oBaHue kap6oHaToOB B ObITY,
MeauUuHe, NPOMbILLNIEHHOCTH, Cenb-
CKOM XO35NCTBE.

MepBoHayvanbHble NOHATUSE 06 opraHn-
YEeCKMX BellecTBax Kak O COeqUHEHUSX
yrnepoga: ocobeHHOCTU cocTaBa U
cTpoeHus. MoHaTne o Buonoruyeckm
Ba)KHbIX BELLECTBaxX: Xupax, benkax,

6 ObOBACHATL 06LLME 3aKOHOMEPHOCTU
B M3MEHEHWUN CBOWCTB 311IEMEHTOB
IVA-rpynnbl 1 X COeANHEHNI C Y4é-
TOM CTPOEHMSA UX aTOMOB.

6 XapaktepusoBaTb (bm3myeckune
N XMMUYeCKne CBONCTBA MPOCTbIX
BELLECTB Yrnepona u KpeEMHUSI U X
coeanHeHun (OKCMaoB yrnepoaa,
YronbHOW KNCMNOTbl, KapboHaToB,
oKcuaa KpeMHUS, KPEMHMEBOM KNCIO-
Tbl, CUNUKATOB), cNocobbl UX nonyye-
HUS, MPUMEHEHMNE U 3HAYEHNE B
npvpoae v XN3Hu YeroBeka.

6 Onpepnenstb kapboHaT- U cunukart-
WOHbI B pacTBOpE.

6 OOBACHATb CYLIHOCTb IKOJOrMYECKMX
npo6nem, CBsA3aHHbIX C HAXOXAEHNEM
YFMEKNCNOoro rasa B OKpy»atoLemn
cpege.

6 WnnioctpupoBaTb B3anMOCBsi3b
HeopraHM4Yeckux CoOeMHEHNI yrnepoaa
N OpraHNYecK1x BELLECTB.

6 MnaHupoBaTb M OCYyLLECTBNSATbL Ha
NpaKkTUKe XMMUYECKNE SKCTIEPUMEHTHI,




yrnesopax. MatepuanbHoe eauHCTBO
OpraHNYecKMx 1 HeopraHM4eckmx
COoeINHEHUN.

KpemHuin, ero cusmyeckme n xmmude-
CKMe CBOWCTBA, MOMy4YeHUe U npuMeHe-
HVE B 9MEKTPOHMKE.

CoepauHeHns KpeMHUst B Mpupoae.
O6wwue npeacraBneHusa ob okcnae
kpemMHuA(lV) n KpeMHUEBOW K1CMOoTe.
CunukaTbl, MX UICNONb30BaHUE B ObITY,
MeauLMHe, NPOMBbILLNEHHOCTUN. Bax-
HelLne CTpouTeSbHblE MaTepuarnsi:
Kepamuka, CTeKrno, LeMeHT, 6eTOH,
»xene3obeToH. [pobnembl 6e3onacHoro
NCMONb30BaHWs CTPOUTESbHBIX MaTe-
pvarnoB B NOBCEAHEBHOW XW3HMU.

HdemoHcTpauum

Mogenwu kpucTannnyeckux peLéTok
anmasa, rpacputa, Mmonekynsl dynnepe-
Ha.

Apncopbunsi pacTBOPEHHLIX BELLECTB
aKTMBUPOBaHHbLIM yrném. MpoTneoras.
Bugeomartepuansl: cunmkaTHas npo-
MbILLUNIEHHOCTb.

Mopenu Monekyn opraHM4eckunx Be-
LecTB.

JlaGopaTopHble u npakTnyeckme paboTbl
JlabopamopHbili onbim:
KayecTBeHHas peakuusi Ha kapGoHaT-MOH.

o

o

npoBoauTb HabnoaeHus, aenaTb
BbIBOAbI MO pesynbTataM aKCnepumMeHTa.
CnepoBaTb npaBunam 6e3onacHom
paboTbl B nabopatopun npm Ncnonb3o-
BaHUU XMMu4eckon nocyabl n obopyano-
BaHus.

Mcnonb3oBatb Npy BbINOMHEHUN
y4ebHbIX 3ag4aHui TeKCTbl y4ebHuka,
cnpaBoyHble maTepuans! ([epuognye-
CKYI0 CUCTEMY XMMUYECKUX IFIEMEHTOB
0. . MeHgeneesa, Tabnuuy pacteopu-
MOCTU KUCMOT, OCHOBaHWU U CONen B
BOAE, ANEKTPOXUMUNYECKUIA pAL
HanpspKeHUn MeTanmnos).
Mcnonb3oBatb Npy BbINONHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
uccnegoBaTenbckon AesTeNnbHOCTH
Hay4YHO-NOMyNAPHYO NUTEpaTypy
XMIMUYECKOro CoAaepXaHusi, CrpaBoY-
Hble MaTepuarnsl, pecypchl MIHTepHeTa




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyyatowmxcs

lMpakmuyeckue pabomoi:

Ne 4. Mony4eHne yrnekncnoro rasa.
KayecTtBeHHas peakuusi Ha kapboHaT-MOH.
Ne 5. PelueHne akcnepmmeHTanbHbIX
3apay no teme «HemeTtannbl».

Bbi4ucneHusi

— M0 YpPaBHEHNSIM XUMUYECKUX peaK-LInN,
€Cnv OOVH N3 peareHToB AaH B Buae
BOAHOrO pacTBopa C M3BECTHOW MacCoBOM
nonen

Paspen 3. Metannbl un ux coeguHeHums (20 y)

Tema 7. O6wWwme cBONCTBaA
MeTannos
(4 4)

O6Lwasn xapakTepmcTmKa XMMUYECKNX
3NeMEeHTOB — MeTarnoB Ha OCHOBaHUU
nx nonoxexus B MNeprnognyeckon
CUCTEME XUMUYECKNX 3NIEMEHTOB

. V. MeHgeneeBa 1 CTpOEHWSI aTOMOB.
CTtpoeHune metannos. MeTtannmyeckas
CBA3b U MeTannuyeckas Kpuctannumde-
ckas peléTtka. SNeKTpoOXUMUYECKUN
psa HanpskeHun metannos. dusnde-
CKMe N XMMUYEeCKNe CBOMCTBaA MeTarsoB.
O6wue cnocobbl Nony4yeHnst MeTasnoB.

6 PaCKprBaTb CMbICIT n3yvyaemMblix
NOHATUI U NPUMEHATL 3TUN NOHATUS
npu onucaHWn CBOWCTB BELLECTB U UX
npespaLLeHni.

6 OBBbACHATL 06LUME 3aKOHOMEPHOCTU B
N3MEHEHUN CBOWCTB 3/1EMEHTOB-MeTan-
NIOB U UX COEONHEHUI C Y4ETOM CTpoOe-
HUS X aTOMOB.

6 XapakTepusoBaTb CTPOEH/Ee MeTassoB.,
obwwme uranyeckue n xummyeckune
CBOVCTBa METansos.




MoHsITME 0 KOppPO3nM MEeTANSIOB U
OCHOBHble crocobbl 3aLUnThl OT KOPPO-
3umn. Cnnasbl (CTanb, YyryH, A0pantoMu-
HWIA, OPOH3a), NX MPUMEHEHME B ObITY U
NMPOMBILLIIEHHOCTM.

HDemoHcTpauumn

O3sHakomneHne ¢ obpasuamm meTannos u
cnnaBoB, UX OU3NYECKNMM CBONCTBaAMMU.
Mopenu kpuctannnyecknx peLuéTok
MeTansos.

BupgeomaTtepumansl: Koppo3us MeTansos.

NaGopaTopHble u npakTuyeckue
paboTbl

JlabopamopHsbie onbimbl:
OsHakomneHne ¢ obpasuamm cnnasos
MeTanmnos.

3aBMCUMOCTb CKOPOCTU peakuum
MeTarsnsa c KUCnoTon oT npupoael
MeTanna.

BbiyucneHusi

— N0 ypaBHEHUSM XUMUYECKNX peak-
LMK, eCnN OOUH U3 peareHTOB COAEPXUT
npumecu

6 XapaktepusoBaTb obLyne cnocobbl
nonyyYeHuss MeTarnnos.

6 Cneposatb NpaBunamM 6e3onacHom
paboTbl B nabopaTtopun Npu NCnosnb3o-
BaHWM XUMMUYECKON nocyapl u obopyno-
BaHUs.

6 [pon3BoanTb BbIYMCIIEHMS NO XMMUYe-
CKUM ypaBHEHMSIM.

6 Wcnonb3oBaTtb Npu BbINOAHEHNN
y4ebHbIX 3agaHuii TEKCThbI y4eOHUKa,
cnpaBoyHble MaTepuans! (Mepuogunye-
CKYI0 CUCTEMY XMMMUYECKUX SSIEMEHTOB
0. . MeHgeneesa, Tabnuuy pacteopu-
MOCTM KUCIIOT, OCHOBaHWI 1 CONen B
BOAE, NEKTPOXUMUYECKUIA pAg
HanpspKeHUn MeTanmnos).

6 Vcnonb3oBaTb NpU BbINOHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
ncenenoBaTenbCKon AesTenbHOCTU
Hay4YHO-NOMNYNAPHYO NUTEepaTypy
XUMUYECKOTO COAEPXKAHNS, CNpaBoY-
Hble MaTepuarnsel, pecypcbl IHTepHeTa

Tema 8. BaxHeuwwume meTtan-
nbl U X coeAnHeHns
(16 W)

LLlenoyHble meTannel. MonoxeHne B
Meproaunyeckon cucteme XMMUYECKMX
anemeHToB [1. . MeHgeneeBa, cTpoeHue
aTomoB. HaxoxaeHue B npupoge.

6 ObbACHATL 0bLLME 3aKOHOMEPHOCTU B
N3MEHEeHUN CBONCTB drieMeHTOB-MeTan-
NOB B rpynnax u ux COeAUHEHWUN ¢
YY4ETOM CTPOEHMS X aTOMOB.




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbLHOCTU
obyyatowmxcs

dunsmyeckne n xummyeckme CBOnCTea
(Ha npumepe HaTpusa 1 kanus). Okcuabl
N rmapokeuabl HaTpus u kanus. MNpuve-
HEeHue LLIeNOYHbIX MeTanmnoB n nx
COeVHEHUN.

LLlenoyHo3eMenbHble MeTan bl MarHuin
1 Kanbuui, cTpoeHve atomos. [Nonoxe-
Hue B Nepuoanyeckon cucteMe Xmmmuye-
ckunx anemenToB [. 1. Mengeneesa.
HaxoxgaeHwue B npupoge. Pusmyeckme n
XUMmn4yeckue cBoncTea. BaxHenwve
coeaunHeHus kanbuusi (oKCua, rmapok-
cua, conu). >KECTKOCTb BOAbI U CNOCOOHI
eé ycTpaHeHus.

AntomuHui. MNMonoxexune B MNeprnognye-
CKOW CUCTEME XMMUYECKUX 3NTIEMEHTOB
. V. MeHgeneeBa, CTpoeHMe aToMa.
HaxoxaeHue B npupoae. ®dusmyeckme un
XMmnyeckmne ceonctea. AMGOTEpPHbIE
CBOWCTBa oKkcuaa v rmapokcmaa.
YKeneso. NMonoxeHune B MNeprnognyeckon
CUCTEME XMMUYECKUX INTEMEHTOB

0. . MeHgeneeBsa, cTpoeHve aTtoMa.
HaxoxaeHue B npupoge. Pusmyeckme

6 Xapaktepu3oBaTb (PU3NYECKME U XU-

MMYeCKMEe CBOMNCTBA NPOCTbIX BELLECTB
MeTannoB N X CoeanHeHNN (OKCUAOB,
rMapoKcMaoB, Conen), cnocodbl nx
NonyyYeHusi, NPUMEHEHNE U 3Ha4YeHne

B NMPUPOAE U XN3HW YeroBeka.
PacnosHaBaTb C MOMOLLbIO KA4ECTBEH-
HbIX peakL1ii MOHbI MeTanmoB (MarHus,
anloMUHUS, UMHKa, Xenesa, Mean).
MnaHvpoBaTh 1 OCYLLECTBMATL Ha
NpaKkTUKe XMMUYeckne aKCnepuMeHThl,
NpoBOAMTL HabnAeHWs, AenaTtb
BbIBOAbI MO pe3ynbTataM 3KCNepuMeHTa.
CnepoBaTbk npaBunam 6esonacHow pabo-
Tbl B NabopaTtoprun Npy NCNonb30BaHUM
XMIMUY€ECKOM Nocyabl 1 060pyAoBaHMS.
Mpoun3BoauTb BbIMNCIEHUS NO XUMUYe-
CKUM ypaBHEHUSAM.

BbicTpavBaTb pa3BépHyTble NMCbMEH-
Hble U YCTHble OTBEThI C OMOPOW Ha
nHpopmaumio 13 y4ebHuKa n cnpasoy-
HbIX MaTepuarnos, rPamMOTHO UCMOMb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca Xumum.




N XxuMmmndeckune ceoictea. Okcuapl,
rmapokecuabl n conu xenesa(ll)
n xenesa(lll).

OemMoHcTpauumn

B3avnmopericTBne HaTpusi C BOJOMW.
OkpalumBaHue nrnaMeHn noHamu HaTpus u
Kanus.

OkpalumBaHue nnaMmeHn noHamu

Kanbums.

BsaumopeicTBme okcmaa KanbLuus ¢
BOOMN.

Bugeomartepuansl: ropeHue xenesa B
KMCNOPOAE U XIope.

TNabopaTopHble u NnpakTUyeckue
paboTbl /labopamopHbie OnbiMmbl:
OsHakomneHne ¢ obpasuamu anoMuHMs 1
€ro cnnaBos.

AmdoTepHble CBOWCTBA rMapokcmaa
antoMuHUS.

KauecTBeHHbIE peakumm Ha MOHbI
xenesa.

lMpakmuyeckue pabomsi:

Ne 6. XXécTkocTb Boabl U MeTodbl eé
YCTPaHeHusl.

Ne 7. PelueHne akcrneprMeHTarnbHbIX
3agad no reme «MeTtannbi».

BbiyucneHusi

— MO ypaBHEHMAM XUMUYECKUX peak-
LW, ecnn OAMH U3 peareHToB AaH B
N30bITKE UNN COAEPXKUT NPUMECH;

— MacCOBOW A0MM BbIXOA4a NpoAayKTa
peakumu

6 Vicnonb3oBaTb Npu BbINOMHEHUN
y4ebBHbIX 3a4aHui 1 B npoLecce
nccrnenoBaTenbCKon AeATENBHOCTM
Hay4HO-MONYNSPHYIO NUTepaTypy
XMMUYECKOTO CoepXKaHusl, CripaBoy-
Hble MaTepuanbl, pecypcbl MHTEpHeTa




OkoHyaHue mabnn.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONMYeCTBO 4acoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyuyatrouimxcs

Pazpen 4. Xumunsa v okpyxatouias cpega (3 4)

Tema 9. BeluectBa n
maTepu-asnbl B XXU3HU
yenoBeka (3 4)

HoBble MaTepuarbl 1 TEXHONOMUN.
BelectBa n matepuansl B NOBCEAHEBHOM
XKM3HM YernoBeka. XMMusi 1 300pOBbLE.
BesonacHoe ncnonb3oBaHue BELLECTB
N XMMUYECKMX peakLmi B ObITy.
MpupoaHble NCTOYHMKN YTIEeBOAOPOAOB
(yronb, NpMpoOaHbIN ras, HedpTb),
NpoAyKTbl X NepepaboTku, X porb B
ObITY N MPOMBILLNEHHOCTH.

OCHOBbI 3KONOrMYeCKOl rPaMOTHOCTM.
Xumuyeckoe 3arpsi3HeHne okpyxato-
e cpeabl (NpegensHo gonycTumast
KoHLUeHTpaums Bewects — 10K).

Pornb XvMuK B peLleHnn 3KoMormYecknx
npobnem

6 XapakTepn3oBaTb pofib XMMUX B pas-
NUYHBIX cdepax AesTeNbHOCTU NoAEN,
OCHOBHbI€ BELLECTBA U MaTepuansl,
NPUMEHSIEMbIE B XWN3HU COBPEMEHHOTO
Yyerno.eka.

6 OOBACHATL ycrnoBus 6esonacHoro
MCMOMb30BaHUs BELLECTB U XMMUYe-
CKMX peakuuit B 6bITy.

6 AHanM3npoBaTb U KPUTUYECKM
oueHnBaTh UHPOPMALMIO O BIINSHUN
NPOMBbILLIIEHHOCTM, CEMbCKOro X03s51iA-
CTBa, TPaHCNopTa U Ap. Ha COCTOsIHNE
oKpyxatoLen cpefpi.

6 YMETb OKa3biBaTb NEPBY NOMOLLb NpU
XUMUYECKMX OXKOrax U OTPaBIIEHUSIX.

6 MpnHUMaTb y4acTue B 06CyxaeHUn
npoBiemM XMMUYECKOWN U 3KONOrn4e-CcKow
HanpaBneHHOCTH, BbiCKa3blBaTb
COBCTBEHHYIO MO3ULMIO Mo Npobneme u
npeanaraTb BO3MOXHbIE NyTN €&
pelleHus




