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Pabouas nporpamma no XMMum Ha ypoBHE OCHOBHOrO 00LLero
o0pa3oBaHusi cocTaBrieHa Ha ocHoBe TpeboBaHuN K pesynbTaTam
OCBOEHUS OCHOBHOW 0b6pa3oBaTeribHOM NporpamMmmMbl OCHOBHOIO 06Lero
ob6paszoBaHus, NpeacTaBneHHbix B PegepanbHOM ro-cyaapCTBEHHOM
obpasoBaTenbHOM cTaHA4apTe OCHOBHOro obuiero obpasoBaHus, C
YY4ETOM pacnpenenéHHbix no Krnaccam npoBepsie-Mbix TpeboBaHUi K
pe3ynbTataM OCBOEHUS OCHOBHOM 0b6pa3oBa-TeNbLHOM NPorpaMmmbl
OCHOBHOrO 00LLero obpasoBaHUs 1 3NEMEHTOB COAEPKaHWUS,
NnpeAcTaBrieHHbIX B YHMBEpPCanbHOM KogndurkaTope no XMMmnmn, a Takke
Ha OcHoBe dhegepanbHoON pabo4yer nporpamMmmbl BOCIUTAHUS
obyuyatroLmxcs npyu NONy4eHMM OCHOBHOro 06Lero obpasoBaHns 1 ¢
yyéTom KoHuenuumn npenogaBaHnst y4ebHOro npeameTta « XuMnsi» B
obpasoBaTerbHbIX opraHmsaumax Poccuickon degepaunn,
peanuayloLLMx OCHOBHble 06LleobpasoBaTenbHble NporpaMmbl (yTB.
Pewennem Konnernn MunnpocseweHnns Poccun, npotokon ot
03.12.2019 N IMK-4BH).

NOACHUTEJIbHAA 3AMNMUCKA

CornacHo cBoeMy HasHauyeHuio paboyasi nporpamMma sBRsieTcs
OPVEHTMPOM NS coCcTaBneHunsi pabounx aBTOPCKMX MpO-rpaMm: OHa
0aéT npeacraeBneHne o uUenax, obwen cTtpatermmn obyde-Hus,
BOCMWTaHUA © pas3BuTua obyvawlmxcs cpeactBamMy  y4ebHoro
npegMeTa «XvMMUsAY; ycTaHaBnNmMBaeT obs3aTenbHoe NpPeLMETHOE COo-
OepxaHue, npegycmaTpyMBaeT pacnpefeneHve ero no knaccam u
CTPYKTYpMpOBaHWe ero no pasgenamM 1M Temam Kypca, onpegensieT Ko-
NNYECTBEHHbIE U Ka4YeCTBEHHblE XapaKTEPUCTWKN COAepXaHus; OaéT
npuMepHoe pacnpegeneHme y4ebHbIX YacoB No TeMaTUYeCKUM pasae-
nam Kypca u pekomeHayemyko (MpUMeEpPHY0) nocriefoBaTenbHOCTb KX
N3y4eHnst C Y4ETOM MEXMNPEeLMETHbIX U BHYTPUMNPEAMETHbIX CBSI3eM,
norvkn y4yebHoOro npouecca, Bo3pacTHbIX 0COBeHHOCTEN 0By4atoLmnx-
cs; onpenensieT BO3MOXHOCTU npeamMeTa Ans peanusaumu Tpebosa-
HWI K pe3ynbTaTaMm OCBOEHMSI OCHOBHOW oGpasoBaTenbHOW Mmporpam-
Mbl Ha YPOBHE OCHOBHOrO 06L1ero obpasoBaHusi, a Takke TpeboBaHui
K pesynbTtataM 00y4eHuUs XMMUWM Ha YPOBHE Lenen M3yvyeHus npeg-
MeTa M OCHOBHbIX BMOOB Yy4ebHO-Mo3HaBaTeNbHOW AeaTensHoCTW/
y4ebHbIX 4ENCTBUIN yYEHNKA MO OCBOEHUIO y4ebHOro cogepxaHus.

OBLAA XAPAKTEPNCTUKA YYEBHOIO NPEOMETA «XUMWNA»

Bknag ydebHoro npegmeta «Xumus» B OOCTUXKEHWE Lenen oc-
HOBHOro obuiero obpasoBaHus 0OYCrOBNEH BO MHOIOM 3Ha4YeHVEM
XUMUYECKON HaYyK1 B NO3HAHNW 3aKOHOB NPUpPOabl, B pa3BuTum
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NPOV3BOAUTENbHBIX cun obLiecTBa u co3faHnyn HoBon 6asbl maTepu-
anbHOW KynbTypbI.

XMMUS KaK 3reMeHT CUCTEMbI eCTECTBEHHbIX HayK pacnpocTpa-Huna
CBOE BNMAHME Ha BCe 0O0nacTM YenoBeyecKoro CyLlecTBOBaHWS,
3ajana HoBOe BWAEHWe Mupa, cTana HeoTbeMSIEMbIM KOMMOHEHTOM
MWPOBOWM KynbTypbl, HEOOXOAUMBIM YCrIOBMEM >XU3HW obLecTBa:
3HaHWe XMMWUW CMYXXMT OCHOBOW ANs (DOPMMPOBAHUS MUPOBO33pe-HUSA
yeroBeka, €ro npeacTtaBneHMn O MaTepuarnbHOM edVHCTBE MUpa;
B&XHYIO poONnb wrparnT dQopMupyemble XUMHENH NpeacTaBneHns o
B3anMonpeBpaLLeHusax 3Heprun 1 o6 3BOMOLUKN BELLECTB B NPUpPO-ae;
COBpPEMEHHas XMMWs HanpasreHa Ha pelleHue rnobanbHbIX Npo-6nem
YCTOMUYMBOrO pa3BUTHSA YenoBevecTBa — CblPbEBOW, IHEPreTU-YeCKOMN,
nMWeBon UK 3konormdeckon  BesonacHoctn, npobnem  3apa-
BOOXPaHeHus.

B ycnosusix Bo3pacTaroLLero 3Ha4eHUs XMMuMn B Xn3HW obLue-cTBa
CYLLECTBEHHO MOBbICUIACh POSlb XMMNYECKOro 0Opa3oBaHus.

B nnaHe counanusauuv oHO ABNSETCH OOQHUM U3 YCroBMI OPMMPO-
BaHWUS MHTENMeKTa MMYHOCTN N FAPMOHMNYHOIO €€ pa3BuTUS.

CoBpeMeHHOMY 4enoBeKy XMMUYEeCKue 3HaHus HeobxoauMmbl Ans
npuobpeTeHns obLEeKyNbTYPHOIO YPOBHS, MO3BOMSAIOWEr0 YBEpPEH-HO
TPYOUTBCSA B COLMYME M OTBETCTBEHHO y4acTBOBaTb B MHOTrO06-pasHon
XM3HKM obLecTBa, ANS 0CO3HAHWUSA BaXXHOCTW Pa3yMHOMO OT-HOLUEHWS K
CBOEMY 3[0POBbl0 W 300POBbI0 APYrUX, K OKpyXalwLlen npupoaHon
cpefe, AN rPamMoOTHOrO MOBEAEHWS MPU UCMOMb30BaHWM PasfUYHbIX
MaTepuanoB U XMMUYECKNX BELLLECTB B NOBCEAHEBHOW XU3HW.

XvmMmundeckoe obpasoBaHWe B OCHOBHOW LUKOME sBMsieTcs 6a3oBbIM
MO OTHOLUEHUIO K cUCTeme obLiero xmmMmyeckoro obpasoBaHus. 1oa-
TOMY Ha COOTBETCTBYIOLLEM €My YpPOBHE OHO peanu3yeT npucylimne
obLeMy XMMUYECKOMY OOpPa3oBaHMIO KIOYEBbLIE LIEHHOCTU, KOTO-pble
OTpaxalT rocyaapCTBeHHble, OOLIEeCTBEHHbIE W WHAMBMAYamNb-HblE
notpebHocTn. JTUM onpegenseTca CyWHOCTb obuwen crparterum
00yyeHus1, BoOCMMTaHMA W pa3BuTUS obydarmxca cpegcTtBaMu
y4ebHoro npegmeta « Xummsi».

MN3ydyeHne npegmeta: 1) cnocobcTBYyET peanv3aunm BO3MOXHO-CTEN
ONsi caMopasBuTUSt U POPMUPOBAHUS KYNbTYPbl IMYHOCTH, €€ obLuen n
PYHKUMOHaNbHOW rPaMOTHOCTM; 2) BHOCWT BKNag B (pop-mMvpoBaHue
MbILUIIEHUS U TBOPYECKUX CMOCOOHOCTEN NOAPOCTKOB, HABLIKOB WX
CaMOCTOSATENbHON Y4eOHON [EeATENbHOCTU, 3KCNEpPU-MEHTanbHbIX U
nccnenoBaTernbCKMX YMEHUN, HeoDXOoOAUMbIX Kak B MOBCEOHEBHON
XWU3HW, TaKk U B NpodeccuoHanbHOW AeATenbHOCTH; 3) 3HaKoOMUT CO
crneumduKon Hay4yHOro MblLlLUNeHns, 3aknagbiBaeT



OCHOBbI LIefTOCTHOrO B3rfsida Ha €OVMHCTBO MpuUpodbl U YeroBeka, siB-
naeTcs OTBETCTBEHHbIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHO-Ha-
YYHON rpamMoOTHOCTU NOAPOCTKOB; 4) cnocobcTByeT hoOpMMPOBAHUIO
LEHHOCTHOrO OTHOLUEHUS K €CTECTBEHHO-Hay4HbIM 3HaHWAM, K
npupoge, K YernoBeky, BHOCUT CBOW BKNag B 3Korormyeckoe obpaso-
BaHMWE LUKOMNbHUKOB.

HasBaHHble HanpaBneHuss B obyvyeHuuM xuvmum obecneumsatoTcH
crneumduKkon coaepxaHus npegMmeTta, KOTOpbI SBNAETCA nejaroru-
YecKkM afanTUPOBaHHLIM OTpaXeHneM ©0a3oBOW HaykKMm XUMUKM Ha
onpeaenéHHoM aTtane eé pasBuTus.

KypCc XUMMUM OCHOBHOW LUKOMblI OPUEHTMPOBAH Ha OCBOeHMe Oby-
YaLWUMUCH OCHOB HEOPraHNYECKOM XMMUN U HEKOTOPbIX MOHSATUN
n ceefeHun o6 oTaenbHbIX 06beKTax opraHndeckon xummum. CTpykTypa

cofepxaHus npegmeTa coopMupoBaHa Ha OCHOBE CU-

CTEMHOro nogxoga K ero msydeHumto. CopepxaHve cknagpiBaetcst U3
CUCTEMbI MOHSATUA O XMMWUYECKOM 3MEMEHTE M BELLECTBE U CUCTEMBI
MOHATMIA O Xxumudeckon peakumn. OBe 3T CUCTEMbI CTPYKTYPHO
OpraHM3oBaHbl MO MPUHLMNY MNOCNEeLOBATENBHOIO Pa3BUTUA 3HAHWUIA Ha
OCHOBE TEOpPETMYECKUX MNPEACTaBIEHVMA Pa3HOrO YPOBHSA: aTOM-HO-
MOJEKYNSIPHOrO YYEHUS] Kak OCHOBblI BCEro €CTEeCTBO3HaHMWS, YPOBHS
Mepuogunyeckoro 3akoHa [. N. MeHgeneeBa kak OCHOBHOIO 3akoHa
XUMUKN, YYEHUs O CTPOEHUM aToMa U  XUMMUYECKOW  CBSA3M,
npeacTtaBneHMn o6 SNEeKTPoNMTUYECKOM Auccoumaumm BeLecTB B
pacTBopax. TeopeTuyeckue 3HaHWUS paccMaTpuMBalOTCS Ha OCHOBE
SMMUPUYECKN MOSTYYEHHBIX WM OCMbICMEHHbIX (PaKTOB, pa3BUBAKOTCA
nocrnegoBaTenibHO OT OAHOMO YPOBHS K OPYrOMY, BbIMOMHAS OYHK-LMM
0O BACHEHWST Y MPOTHO3UPOBAHWSA CBOWCTB, CTPOEHUS U BO3-MOXHOCTEN
NPaKTUYECKOro NPUMEHEHUS M NOMNYYEHNS N3y4aeMblX BELLECTB.

Takas opraHu3auus copepxaHus Kypca cnocobcTByeT npeacTas-
NEHNI0 XMMUYECKON COCTaBNAOLWEN HAYYHON KapTUHBI MUpa B J1O-TUKe
€€ cucTemMHoW npupodbl. Tem cambiM obecneymBaeTcs BO3MOX-HOCTb
dopmMmpoBaHus y oby4arLmMXCs LEHHOCTHOrO OTHOLUEHMWS K Hay4YHOMY
3HaHUIO U MeTodaM MO3HaHMA B Hayke. BaxHO Takke 3a-MeTUTb, YTO
OCBOEHUWE COAEpPXaHUsa Kypca MPOUCXOAWUT C NpuBMeYvYe-HMem 3HaHWn
N3 paHee u3y4yeHHblx KypcoB: «Okpyxatowmin mup», «buonornsa. 5—7
Knaccbl» 1 «Pu3nka. 7 Kraccy.

LENN N3YHEHNA YHYEBHOTI O NMPEAMETA «XUMUNA»

K HanpasneHvio nNepBOCTENEHHOW 3HAYMMOCTU MpuW peanus3aumu
obpaszoBaTtenbHbiX (YHKUMN npeaMeTa «XuMust» TPaguUMOHHO OT-
HOCSIT pOpMMPOBaHMNE 3HAHMI OCHOB XMMWYECKOW HayKu Kak obna-



CTU COBPEMEHHOr0 €eCTECTBO3HAHWA, MNPAKTUY4ECKON OEeATEeNbHOCTH
YenoBeKka W Kak OHOro M3 KOMMNOHEHTOB MMPOBOW KyNnbTypbl. 3aaa-ya
npegmMmeTa cocTouT B OPMUPOBAHNN CUCTEMbI XUMUYECKUX 3HA-HUA —
BaXKHENLWNX (pakToB, MOHATUIN, 3aKOHOB U TEOPETUYECKNX MONOXKEHWUHN,
OOCTYMNHbIX 0000LWEHNA MMPOBO33PEHYECKOrO Xapak-Tepa, s3blka
HayKW, 3HAHU O Hay4HbIX METOOAaX U3ydeHUs1 Be-LECTB M XMMUYECKNX
peakuui, a Takke B (OOPMUMPOBAHMM U pPa3BU-TUN YMEHUIA U CMOCOOOB
OEATEeNbHOCTU, CBSI3@HHbIX C MflaHMpoBa-HMEM, HabnaeHMeEM WU
NPOBEOEHMEM XUMUYECKOrO 3KCMEpPUMEHTa, CcobngeHnMeM npasun
©e3onacHoro obpalleHuns ¢ BelecTBamm B NO-BCEAHEBHOM XNU3HN.

Hapsgy ¢ sTum uenu usydeHus npegmerta B NporpaMme yToYHe-Hbl

N CKOpPPEKTUPOBaHbl C YYETOM HOBbIX MPUOPUTETOB B CUCTEME

OCHOBHOro obulero obpasoBaHus. CerogHss B obpasoBaHum ocobo

3HAYMMOW NpPU3HAETCA HanpaBneHHOCTb ODy4yeHUss Ha pas3BuUTUE U

camopasBuTMEe NUYHOCTK, (bopMMpOBaHME €€ WHTennekta um obien

KynbTypbl. OBy4yeHne yMeHMI0 yd4nTbCH M Mpoaoikatb CBOE obpaso-

BaHMe CaMOCTOSATENIbHO CTAHOBWUTCS OOHOMN M3 BaXXHEWWWNX (OYHK-LMN

y4ebHbIX NpeaMeTOB.

B cBs13u c 3TUM NpuK U3y4yeHnn npeameTa B OCHOBHOMW LLKOSE J0-

MUHMPYOLLLEE 3HAYEeHMEe NpMoBpenn Takme Lenu, Kak:

6 hOPMMPOBaHNE MHTENSEKTYaNbHO Pa3BUTON NMYHOCTU, FTOTOBOM
K camoobpasoBaHWio, COTPYOHWYECTBY, CaMOCTOSTENbHOMY MpK-
HATUIO peLLeHUn, CnocobHOM afanTUpoBaTbCA K ObICTPO MeEHsto-
LLMMCS YCIOBUSIM XKN3HW;

6 HanNpaBNiEeHHOCTb 00y4YeHMs Ha CcUCTeMaTU4YecKoe npuodLieHne
yyalMxcsl K CaMOCTOSTENbHOW MO3HaBaTENbHOW OeATENbHOCTH,
Hay4YHbIM MeToAaM MOo3HaHMs, (QOPMUPYIOLMM MOTUBALMIO WU
pas3BMTUE CNOCOBHOCTEN K XUMUU;

6 obecneyeHne ycnoBui, cnocobCTByOWNX NpuobpeTeHuto oby4ya-
IOLWMMMCA OnbiTa pa3Hoobpa3HoW AeATENbHOCTM, MO3HaHMSA U ca-
MOMO3HAHMWSA, KIOYEBbIX HAaBLIKOB  (KMOYEBBLIX  KOMMETEHLMNA),
UMELWNX YHMBEepcanbHOe 3HayeHve AN pasnuyHbiX BUAOB Jdes-
TENnbHOCTY;

6 POPMUPOBAHNE YMEHUIA OOBACHATb M OLEHMBaTb SBMEHWUS OKpY-
Xalollero Mupa Ha OCHOBaHMU 3HaHWW WM ONbITa, MOSyYEHHbIX MpU
N3y4eHnn XMmMuu;

6 popMmpoBaHne y oBy4varowmxca ryMaHUCTUYECKUX OTHOLLEHUN,
MOHWMaHNS LEHHOCTU XUMUYECKUX 3HAHUA Ans BblpaboTkM 3KO-
noruyeckn uenecoobpasHoro nosegeHvs B ObITy 1 TPygoBOM Oesi-
TENbHOCTU B LENSX COXpPaHEHUS CBOEro 300pPOBbS M OKpYXKato-Luen
npupoaHou cpenpbl;



6 pa3BMTUE MOTMBALMM K OOYYEHUIO, CMOCOBHOCTEN K CAMOKOHTPO-MH0
M CaMOBOCMMTaHWIO Ha OCHOBE YCBOEHUs o0bLie4YenoBeYeckmx
LEHHOCTEW, TOTOBHOCTU K OCO3HaHHOMY BbIOOpy npoduna m Ha-
npaBneHHOCTU AanbHenLero oby4eHuns.

MECTO YYEBHOIO MNMPEOMETA «XMWA» B YHEBHOM MJTIAHE

B cucteme obuwero obpasoBaHus «Xumusa» npusHaHa obssatenb-
HbIM y4eOHbIM MpeamMeToM, KOTOPbIA BXOAMT B COCTaB MPeaMETHON
obnactn «EctecTBeHHO-Hay4HbIe NpeaMeTbl».

Y4ebHbIM nnaHom Ha eé nsyyeHve oteedeHo 136 y4yebHbix 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 obpa3oBaTternb-HOro
npouecca B Uenax opmupoBaHMs BapuaTMBHOW COCTaBNSHO-LLEWN
copepXaHus  KOHKpeTHow  paboyen  nporpammbl. [lpn  3TOM
obsasatenbHasd (MHBapuaHTHas) 4acTb COAepXaHus npegmeTta, ycTa-
HOBMeHHas npuMepHon paboyel Nporpammon, 1 BpeMsi, 0TBOANMOE Ha
€€ nsyyeHve, OMKHbI BbITb COXPaHeHbl NOMHOCTLIO.

B cTpykType npumepHon paboyen nporpaMmmbl Hapsay € NOSCHW-
TenbHON 3anuCcKow BblAeneHbl credyowne pasgensb:

6 NNIaHNpyemble pe3ynbTaTbl 0CBOeHMS yuyebHoro npegmeta «Xu-mMus»
— NIMYHOCTHbIE, MeTanpeaMeTHble, MPeAMETHbIE;

6 copepXaHue y4ebHoro npeameta «XvMusay no rogam obyyeHus:;

6 MPMMEpPHOe TeMaTnyeckoe NnaHMpoBaHue, B KOTOPOM AeTanunsu-
poOBaHO coAepXaHne Kaxaon KOHKPETHOW TeMbl, YKasaHbl KOnm-
YeCTBO YacoB, OTBOAMMbIX Ha €€ N3yyYeHue, N OCHOBHbIE BUAbI
y4ebHoOW AeATenbHOCTU yyeHuKa, (hopMmpyemMble NPy N3y4eHun
TeMbl, NpUBeAEH NepeyeHb 4EMOHCTPaLUIA, BbIMONHAEMbIX Y4u-
Tenem, n nepeyeHb pekoMeHayeMblX TabopaTopHbIX OMbITOB U
npakTn4eckux paboT, BbIMOMHAEMbIX Y4aLLUMMUCH.



COOEPXAHUE YHYEBHOI'O NMPEAMETA «XUMUA»

8 KITACC

I'IepBOHaqaan ble XUMNYEeCKNE NOHATUA

Mpegmet xumun. Ponb xvmMum B Xu3HM Yyenoseka. Tena v Belle-
ctBa. dusnyeckme CBOMCTBA BelleCTB. ArperatHoe COCTOsiHUE Be-
wectB. MoHATME O MeTodax MO3HaHWS B XUMUW. XUMUSA B CUCTEME
Hayk. YncTble BellecTBa n cMecu. Cnocobbl pasgeneHns cmecen.

ATOMbI 1 Monekynbl. XvMuyeckme anemeHtbl. CUMBONbI XUMU-
YeckMx anemMeHToB. [pocTble M CMNOXHble BellecTBa. ATOMHO-MoOrle-
KynsipHOE y4YeHue.

Xumundeckad d¢opmyna. BaneHTHOCTb aTtoMOB XMMWYECKMX ane-
MeHTOB. 3akOH MOCTOSHCTBa cocTaBa BewlecTB. OTHocuTenbHas
aToMHaa Mmacca. OTHocuTenbHas MonekynspHas macca. Maccosas
00N XMMMUYECKOrO afieMeHTa B COeANHEHMM.

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

XNMUYECKUIN IKCMEPUMEHT: 3HAKOMCTBO C XMMNYECKON NOCYLOMN,
¢ npasunamu pabotel B nabopatopun 1 npuémamm obpalleHus ¢ na-
bopaTopHbiM 000OpYAOBaHUEM; U3YydYeHME U onucaHue U3NYEeCKnx
CBOWCTB 0OpasLoB HeopraHM4eckux BellecTs; HabnogeHne dusnye-
CKMX (NnaBneHue BOCKa, TasHMEe NnbAa, pacTupaHue caxapa B CTYrKe,
KAMEHUEe U KOHAEeHCauusi BoObl) U XMMUYECKMX (TOpeHMe CBeYn, Mpo-
KanneaHue MedHOW MPOBOSIOKW, B3aMMOOENCTBME Mena C KUCMOTOW)
ABMNEHUN, HAaOMOOEHNE N OMMCaHWE MPU3HAKOB MPOTEKaHUS Xumude-
CKUX peakuun (pasnoxeHue caxapa, B3auMOOeNCTBME CEpHOMN KuC-
notbl ¢ xnopugom bGapus, pasnoxeHve rugpokcnaa megu(ll) npu Ha-
rpeBaHuun, B3ammMogencTeme xenesa ¢ pactsopom conu meau(ll)); ns-
yyeHue cnocoboB pasgeneHns cmecen (C  MOMOLLLI  MarHuTa,
GunbTpoBaHWe, BbiNapuMBaHWe, AUCTUNNAUUA,  XpomaTtorpadus),
npoBefeHNe OYUCTKM NOBAPEHHOW CONu; HabnaeHne N onucaHue pe-
3ynbTaTOB MPOBEAEHUS OMNbITa, UIINIFOCTPUPYHOLLETO 3aKOH COXpaHe-HUs
Macchbl; Co3aaHne MoAenen Monekyn (LapoCTep>KHEBbLIX).

BaxHenwme npeactaBuTeny HeopraHM4YecKnx BeLlecTs

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



pun 1 npombiwneHHocTn.  KpyroBopoT kucnopoga B npupoge.
O30H — annoTtponHasa mogudukaums Kucropoga.

Tennoson adhpekT XUMUYECKOW peakuuu, TepMOXUMUYecKkne
YPaBHEHUNHA, 3K30 W JHAOTEPMMYECKME peakumn. TonmmBO: Yrofib W
MeTaH. 3arpsasHeHue BO3ayxa, YCWUNeHne napHUKOBOro addpekTa,
paspyLleHne 030HOBOro Cnosl.

Bogoopog — anemMeHT 1 npoctoe BewecTtBo. HaxoxaeHne BOOopo-
Ja B npupoge, uamyeckne M XMMUYeckue CBOWCTBA, NPUMEHeEHue,
cnocobbl nonyyeHus. Kucnotbl 1 conu.

KonuyectBo BellectBa. Monb. MonsipHas macca. 3akoH ABoragpo.
MonsipHbIn 06bEM ra3oB. PacyéTtbl N0 XMMUYECKUM YPaBHEHUSM.

dusnyeckne ceoncTsa BoAbl. Boga kak pacteoputens. PacTtBo-pbl.
HacblleHHble U1 HeHacblWeHHble  pacTBopbl.  Pacmeopumocmb
seuwiecms 8 sode.1 MaccoBasi [onsi BellecTBa B pacTBope. Xumude-
ckume cBonicTtBa Boabl. OcHoBaHus. Ponb pacTBOpOB B npupode n B
XWN3HM YenoBeka. KpyroBopoT Bogbl B npupoae. 3arpsaAsHeHue npu-
poaHbix BoA. OxpaHa 1 o4ncTKa NPUPOaHbLIX BOA.

Knaccudmkauusa HeopraHudeckux coeamHeHun. Okcuapl. Knac-
cndukaumsa  okcmaoB: coneobpasyowme  (OCHOBHbIE, KUCMOTHbIE,
amcoTepHble) KU Heconeobpasywwme. HomeHknatypa oOKCuaoB
(MexgyHapogHass 1 TpuBuanbHasi). ®usmyeckme w XUMUYECKME
cBoKcTBa okcnaos. MNonyyeHne okcnaos.

OcHoBaHus. Knaccudukaums OCHOBaHMI: LWEMOYM M HepacTBo-
pyMble OCHOBaHWsi. HomeHknaTtypa OCHOBaHUM (MexayHapogHas |
TpuBManbHas). ®dUMYECKNE U XUMUYECKME CBOMNCTBA OCHOBAHWMN.
Mony4yeHne ocHOBaHWIA.

Kucnotbl.  Knaccudmkaums  kmcnot. HomeHknaTypa  KUCNOT
(MexxgyHapooHas U1 TpuBManbHas). dusmyeckne U XMMUYECKME
ceBonctBa kucnot. Pag aktusHoctu metannoB H. H. beketosa. [lo-
ny4yeHue K1Cror.

Conu. HomeHknaTypa conew (MexayHapoaHas v TpuBuanbHas).
dusnyeckme n xMMmmnyeckue cBomcTea conen. NonyyeHune conen.

eHeTu4eckas CBA3b MeXOy KrnaccaMuv HeopraHu4eckux coeau-
HEHUN.

XUMMYECKMIA SKCMEPUMEHT: KavyeCTBEHHOe onpefeneHve coaep-
XaHusl Kucropoga B BO3Ayxe; nonyyeHue, cobupaHue, pacnosHaBa-
HME U U3ydeHue CBOWCTB KUCMOpOoAa; HabntogeHne B3aMMOAENCTBMS
BELLECTB C KMCIOPOAOM U YCIOBWUS BO3HUKHOBEHUS U MpekpalleHus
ropenusi (noxapa); o3HakomreHme ¢ obpasuamy OKCUAOB M onuca-Hue
MX CBOWNCTB; NOny4yeHne, cobmpaHune, pacrno3HaBaHve 1 nsyde-

1 KypcuBom o603HayeH y4ebHbIi MaTepmarn, KOTOpbIi M3y4aeTcsl, HO He
BbIHOCUTCSI HA MPOMEXYTOUHYIO U UTOTOBYIO aTTeCTaLmio.



HVe CBOWCTB Bogopoda (ropeHue); B3anmodencTBme Bodopoda C OK-
cvpom megu(ll) (BO3MOXHO McCnonb3oBaHWE BuAeoMatepuanos);, Ha-
ontogeHne 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 U1 Kanbumem) (BO3MOXHO MCMONb30BaHWe BugeoMaTepua-ioB);
onpegeneHne pacTBOPOB KWACMOT U LIENoYen C MOMOLLbI  UWH-
OMKaTopoB; uccnegoBaHne 06pa3uoB HeOpraHU4ecKMX BeELLECTB pas-
NNYHBIX KNaccoB; HabnaeHne N3MeHeHNs OKPackn NHANKaTOPOB

B pacTBOpax KUCMOT W Leroyen; n3ydyeHve B3avMOOENCTBUS OKCU-Aa
meau(ll) c pacTBOpOM CepHOM KACNOThI, KUCMOT C MeTannamMmu, peakuun
HenTpanusaumm; nofny4yeHme HepacTBOPUMbIX OCHOBAHWM, BbITECHEHNE
ogHOro  meTanna  gpyruMm M3 pacTtBopa  CONW;  pelueHue
3KCNepuMeHTanbHbIX 3agay no Teme «BaxHewnwwme knaccel Heopra-
HUYECKNX COEANHEHNNY.

Mepuoguueckuin 3akoH 1 MNMepuognyeckasi cMcTeMa XMMUYECKNX
anemeHToB [1. . MeHgeneeBa. CTpoeHne aTomMoB. Xumuyeckasi
cBA3b. OKMCNUTENBbHO-BOCCTAHOBUTESbHbLIE peakLumm

MepBble MNOMbLITKM KracCUUKaLUM XUMUYECKUX arnemeHToB. [lo-
HATUE O Trpynnax CXOOHbIX 3MEMEHTOB (LUEMNOYHblIE W LLENOYHO3e-
MerbHbI€ MEeTansbl, ranoreHbl, MHEPTHbIE rasbl). ANEMEHTbI, KOTO-pble
0bpasyoT aMdoTepHble oKeuabl U TMAPOKCUAbI.

Mepunogunyeckuin 3akoH. [lepuognydeckasd cucTtemMa XUMUYECKUX
anemenToB [1. . MeHgeneesa. KopoTkonepuogHas u ANMHHONEPU-
ofaHaga opmbl MNepuoamnyeckom cUCTEMbl XUMUYECKUX NEMEHTOB
0. WN. MeHgeneeBa. Nepuoabl 1 rpynnbl. PU3nMYecKnii CMbICI NO-
pPSOKOBOro HOMepa, HOMEPOB Nepuoda 1 rpynnbl ANeMeHTa.

CtpoeHune atomoB. CocTaB aToMHbIX siaep. N30Tonbl. 3MNeKTPOHbI.
CTpoeHune 3neKkTpOHHbIX 06onoyek aTomMoB MNepBbIX 20 XMMUYECKUX
anemeHToB [lepmnogndeckon cuctembl [. . MeHgeneeBa. Xapakre-
PUCTMKA XMMMWYECKOro 3fIeMeHTa MO ero nonoxeHuio B [Nepuoanye-
ckon cucteme 1. . Mengeneesa.

3aKOHOMEPHOCTU M3MEHEHUA paguyca aTOMOB XMMWYECKUX 3fe-
MEHTOB, METan/IM4YeCcKkuX U HeMeTarnnMyecknux CBOWCTB MO rpynnam u
nepunogam. 3HadeHune [lepuoamyeckoro 3akoHa u [lepuogmyeckon
CUCTEMBI XMMUYECKNX INIEMEHTOB OS5 Pa3BUTUSI HAYKWU U NpakTu-ku. [.
. MeHgeneeB — y4€HbIV U TPaXKAaHVH.

Xnmnyeckasn cBssb. KoBaneHTHas (monsipHas n HenonspHas) CBA3b.
OneKTpooTpPULATENBHOCTL XMMUYECKNX 31EeMEHTOB. VIoHHas cBA3b.



CreneHb okucreHnsi. OKUCNUTENbHO-BOCCTAHOBUTESBHbIE peaK-Lnn.
Mpoueccbl OKUCNEHUS U BOCCTaHoBreHus. OkucnutTenu u BoOC-
CTaHOBUTENN.

XVMUYECKUIN 3KCMIEPUMEHT: U3y4YeHne obpasuoB BelecTB MeTarn-
NnoB M HEMeTansoB; B3auMoaeNcTBMe FMAPOKCMAA UMHKA C pacTBO-
paMmy KUCMOT W LUEeNoYen; NpoBedeHMe ONbIiTOB, WINIOCTPUPYHOLLNX
npuMepbl  OKUCINUTENbHO-BOCCTAHOBUTENbHLIX  peakuuin  (ropeHue,
peakuun pasnoxXeHus, CoeauHeHus).

MexnpeamMmeTHble CBA3MN

Peanusaumsi mexnpeameTHbIX CBSI3EM MNPU U3YYEHUM  XUMUM
B 8 Knacce OCyLLeCTBNsieTCA 4Yepe3 UCMoNnb3oBaHME Kak oblimx ecte-
CTBEHHO-HaY4YHbIX MOHATUI, TaK U MNOHSATUNA, SBNSOLLUXCH CUCTEM-HBIMU
ONs oTAENbHbIX NPEeAMETOB €CTECTBEHHO-HAY4YHOro LUKna.

OO6Lme ecTeCTBEHHO-Hay4YHble MOHSATUS: HAYYHbIN (hakT, rMnoTe-3a,
Teopusl, 3aKOH, aHanua, CUHTe3, Krnaccudukaumsi, nNepuoamny-HocCTb,
HabnogeHne, 3KCNEPUMEHT, MOOENUMPOBaHME, U3MEpEeHue, MOAEnb,
SIBMNEHne.

dusnka: matepus, aTom, 3NEKTPOH, MPOTOH, HEATPOH, WUOH, Hy-KNna,
N30TOMbl, pPagNOaKTUBHOCTb, MOJEKyna, 3neKTpUYeckuin 3a-psg,
BELLEeCTBO, Teno, oObEM, arperaTHoe COCTOslHME BelecTBa, ras,
dusnyeckme BENUYMHBI, €AVHULbI WU3MEPEHUsl, KOCMOC, MNMaHeTHl,
3Bé3abl, ConHue.

Buonorus: doTocuHTes, AbixaHne, buocdepa.

"eorpaduma: atmocepa, rugpocepa, MMHeparbl, FOPHbIE NOPO-
Obl, None3Hble Uckonaemele, TONIMBO, BOAHBIE PECYPCHI.

9 KITACC

BelecTBO 1 Xxnummnyeckas peakuuna

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

CTpoeHune BellecTBa: BuAbl XUMUYECKOW CBS3WM. Tunbl KpucTan-
TNINYECKMX PELLETOK, 3aBMCMMOCTb CBOWCTB BeELLeCTBa OT Tuna Kpu-
CTanIMYeCcKon PEeLLETKN U BUOA XMMUYECKON CBA3MN.

Knaccucvkaumss n  HOMeHknaTypa HeopraHM4ecKux BeLecTB
(MexxgyHapogHas n TpuBuarnbHasi). Xummdeckne CBONCTBa Be-



LLEeCTB, OTHOCALUMXCHA K Pas3fM4YHbIM KrlacCaM HEeOPraHU4ecknx Cco-
€IHEHUN, reHeTMYecKasi CBA3b HEOPraHMYeCKnX BeLLLECTB.
Knaccudumkauma xvMMumyeckmx peakumin no pasnuyHbIM NpU3Ha-Kam
(Mo umncny u coctaBy y4acTBYWOLIMX B peakuuMn BeLecTB, Mo Te-
NnoBoMy 3dEKTY, MO UBMEHEHUIO CTEMEHEN OKUCMNEHUST XUMUYE-CKUX
3aneMeHToB, No obpaTUMOCTW, MO Yy4yacTUO KaTanu3atopa). OK30- U
3HOOTEPMUYECKNE PEAKLUN, TEPMOXUMUYECKNE YPaBHE-HUSI.

[MoHATME O CKOpPOCTU XMMUYeckon peakumun. lNMoHsTme o6 obpaTu-
MbIX 1 HEOBPATUMbIX XUMUYECKUX peakumsaX. [MOHSATUE O TOMOreH-HbIX 1
reTeporeHHblX peakuusx. [loHsmue O XUMUYECKOM pasHO-8ecuul.
®akmopbl, enusuWUe Ha CKOpOCMb XUMUYECKOU peakuyuu U
r10/10XKEHUE XUMUYECKO20 pagHO8EeCUs.

OKNCNUTENBHO-BOCCTAHOBUTENbBHbBIE  PEaKUMK, 3NEKTPOHHbIM  ba-
NaHC  OKWUCIUTENbHO-BOCCTAaHOBUTENBHOW peakumn. CoctaBneHue
YPaBHEHUN OKUCINUTENbHO-BOCCTAHOBUTENBHbBIX Peakuuin ¢ MCnosb-
30BaHMEM MeTOofa 3NeKTpoHHOro 6anaHca.

Teopuss anNekTpoONMTUYECKOW Auccounaumi. OneKTponuTbel U He-
anekTponuTbl. KaTuoHbl, aHnoHbl. MexaHn3m anccoumanmmn Be-LecTB C
pasnuMYHbIMK BUAAMWU XUMUYECKOW cBs3n. CTeneHb AMCCO-Luauun.
CwvnbHble 1 cnabble aneKTponuThbl.

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

XVMUYECKUI  SKCMEPUMMEHT: O3HaKOMIIEHMEe C MOZEensAMU  Kpu-
CTaNIMYECKNX PELUETOK HeopraHW4eckux BeLLecTB — METanoB U
HemeTannoBs (rpacduta n anmasa), CrOXHbIX BELLeCcTB (Xxropuaa Ha-
Tpusl); UccnegoBaHWe 3aBUCUMOCTM CKOPOCTU XMMUYECKON peakumm ot
BO3OENCTBUSA pPas3nuyHbIX (pakTopoB; MWCCNeAoBaHWE 3MeKTPOnpo-
BOAHOCTWM pacTBOPOB BELLECTB, MpoLecca Auccoumaumm KUCNOoT, Le-
noyen n conen (Bo3MOXHO MCMNOMb30BaHME BuAeoMaTepuarnoB); npo-
BELleHNe OMbITOB, UMNIIOCTPUPYIOLLMX NPU3HAKM NPOTEKAHNA peak-Lini
MoHHoro obmeHa (obpasoBaHMe oOcagka, BblgeneHue  rasa,
obpasoBaHve BoAbl); OMbITOB, WAMIOCTPUPYIOLWMX MPUMEPbI OKUCHM-
TENbHO-BOCCTAHOBUTENbHLIX peakuuMi (ropeHue, peakumm pasro-
XEHWsl, COeOVHEHUs1); pacrno3HaBaHWE HEeOpPraHMYecKMX BeLeCTB C
MOMOLLBbIO KAYeCTBEHHbIX pPeaKkuui Ha WOHbI, pPEeLIeHMe 3SKCrepu-
MeHTarnbHbIX 3aJ4au.



HemeTannel n nx coegmHeHuns

OOwasn xapaktepuctvka ranoreHoB. OcOOEHHOCTM CTPOEHUs aTo-
MOB, XapakTepHble cTeneHu okucneHusi. CtpoeHve n dumsnyeckune
CBOWNCTBA NPOCTbIX BELLECTB — ranoreHoB. XuMmyeckme CBOMCTBA Ha
npumepe xnopa (B3anmodenwcTBMEe C MeTannamu, HemeTannamu,
wenovamu). Xnopoeogopod. ConsHas Kucnota, XMMUYECKUE CBOWM-
CTBa, Nony4eHue, npumeHeHue. [lecTeue xmnopa n xnoposogopoaa Ha
opraHusm 4enoBeka. BaxHenwwme xnopuabl U UX HaxoxaeHue B
npupoge.

OOwasn xapaktepuctmka asnemeHToB VIA-rpynnbl. OcobeHHoCTU
CTPOEHUS aTOMOB, XapaKkTepHble CTENEHU OKUCMEHMS.

CTtpoeHue n cusnyeckne CBOMCTBA MPOCTbIX BELECTB — KUCHMO-
poda u cepbl. ANnoTponHble Moaudukauumn kucnopoga u cepbl. Xu-
Mu4yeckne cBowcTBa cepbl. CepoBogopon, CTpoeHue, uanyeckne u
xumundeckme conctea. OKkcuapl cepbl Kak NpeacTaBUTENN KUCNOT-HbIX
okcmaoB. CepHasa KucrnoTa, (bu3ndeckne U XMMUYEeCKMe CBOW-CTBa
(obwme kKak npegcTaBuTens Kracca KUCMOT M cneumduye-ckue).
XvMu4eckue peakuum, nexaiime B OCHOBE MPOMBbILIIEHHOrO crnocoba
nonyyeHuss cepHon kucnotbl. MpumeHeHne. Conu CepHOW KUCNOThI,
KayeCcTBeHHas peakuust Ha cynbdart-uoH. HaxoxgeHue cepbl u eé
coeguHeHUn B npupode. XWMMWYECKOE 3arpsi3HEHWE OKpy-XKaroLlewn
cpedbl COeAVHEeHUsIMU  cepbl  (KUCMOTHbIE  A0XAW, 3arpsi3-HeHwe
BO34yxa U BOQOEMOB), CMOCODLI €ro NpegoTBpaLLeHuns.

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

A30T, pacnpocTpaHeHue B npupoge, busmdeckne u XumMuyeckune
ceoncTtBa. KpyroBopoT a3oTa B npupoge. AMMuak, ero gousndeckme
N XMMMWYECKME CBOWCTBA, MonydeHne u npumeHeHne. Conum ammo-Hus,
nx om3n4eckme N XMMmUYecKne CBonCTBea, NnpuMmeHeHue. Kaye-cteeHHas
peakumMsi Ha WOHbl aMMOHMS. A30THasl KuCMoTa, €€ MNony-YeHue,
dmsmyeckne M xummuydeckme cBowcTBa (oblime kak npepcta-suTeENs
Knacca Kucnot u cneuncumyeckne). icnonb3oBaHme HATPATOB M Conen
aMMOHMSI B  KayeCTBe MMHeparnbHbiX yoobpeHun. Xumudeckoe
3arpsi3HeHMEe OKpyXalollen cpedbl COeQUHEHUAMU a3oTa (KUCIOTHbe
00XOW, 3arpsi3HeHne Bo3gyxa, NOYBbl M BOOOE-MOB).

doccop, annoTponHble Mogudukaumm docdopa, dusnyeckme u
xumudeckme csonctBa. Okcna docdopa(V) n cdocopHaa kucnota,
dusnyeckme M XMMMYECKMe CBOWCTBA, MornydvyeHue. lcnonb3oBaHue
docaToB B ka4eCcTBe MUHEPanbHbIX yA0OpeHNN.

O6uwas xapakTepucTturka anemeHToB IVA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB, XapaKTepHbIE CTENEHUN OKUCIEHMS.



Yrnepop, annoTponHble mMogudukauumm, pacnpocTpaHeHwe B npu-
poae, hmsmyeckne n xumudeckme ceoncrtea. Agcopbums. Kpyroso-pot
yrnepoga B npupoge. Okcuabl yrnepopa, WX uanyeckne u xu-
MUYecKkue CBOMCTBA, JENCTBUE Ha XMBble OpraHu3Mbl, NonyvyeHne
N MpUMeEHeHue. JKororuyeckne npobnembl, CBA3aHHbIE C OKCMAOM
yrnepoga(lV); mnoTtesa rnobanbHOro noOTenneHusa knumara; nap-
HUKOBbIN 3PEKT. YronbHasa KUCMOTa M eé conn, ux usmyeckne u
XMMUYECKME CBOWCTBA, MONydyeHMe W npuMeHeHue. KadvecTBeHHasi
peakumMs Ha kapboHaT-woHbl. Mcnonb3oBaHwe kapboHaToOB B ObITY,
Meau LMHe, NPOMBbILLIIEHHOCTU N CENbCKOM XO3AUCTBE.

lMepBoHayanbHble MNOHATUSS 0O OpraHMYeckUx BeLLECTBaX Kak O
coeOuHeHusax yrnepoga (MeTaH, 3TaH, 3TWNEH, aueTWneH, 3TaHom,
rMULEPUH, YKCYCHas kucnoTta). Mx cocmas u Xxumu4yeckoe cmpoe-Hue.
lMoHATME O Ouomnornyeckn BaXHbIX BELLECTBaX: Xupax, ben-kax,
yrneBogax — M UX PpoONM B XU3HW Yernoseka. MamepuanbHoe
€e0UHCMBO Op2aHUYEeCKUX U Heop2aHUYeCKUX COeOUHEHULU.

KpemHui, ero cmsmyeckue n xummyeckme CBOMCTBA, NonyyeHne
n npumeHeHne. CoeguHeHusa kpemHusa B npupoge. O6wme npen-
ctaBneHus o6 okcuae kpemHusA(lV) u kpemHueson kucnote. Cunu-
KaTbl, MX WCNONb30BaHWE B ObITy, MeauUUHE, NPOMbILLSIEHHOCTMH.
BaxHeliwue cmpoumernbHble Mamepuarsbl: Kepamuka, CmekKso, ue-
meHm, 6emoH, xene3o0b6emoH. [Npobrembl 6e3ornacHoO20 UCMob308a-
HUS cmpoumersibHbIX Mamepuasios 8 Noeceo0He8HOU XU3HU.

XVMUYECKUIN 3KCNEepUMEHT: u3yveHue obpasLoB HeopraHuye-CKUxX
BELLEeCTB, CBOWCTB COMAHOW KWUCMNOTbl; NPOBedEHWEe Kayve-CTBEHHbIX
peakumi Ha XJOpWA-UOHbLI U HAbMOEHNE NMPU3HAKOB MX MPOTEKAHWUS;
OnbIThl, OTpaxatoLme pusmdeckne n XumMmyecKkne CBOMCTBa ranoreHoB
N NX CoeavHeHU (BO3MOXHO WCMONb3oBaHWe BuaeomaTepuanos);
0O3HakomIleHne ¢ obpasuamMu XnopuaoB (rano-reHuaoB); 03HaKoOMIIeHne
c obpasuamu cepbl U €€ coegUHEHMAMN (BO3MOXHO WCMONb30BaHWe
BMaeomartepuanoB); HabnwgeHne npo-uecca obyrnnMBaHusa caxapa nog
OEeNCTBMEM  KOHLEHTPUPOBAHHOMW  CEPHOW  KUCMOThbI;  U3Y4YeHue
XUMUYECKMUX CBOMWCTB pa3baBneHHOW CEepHOW KUCMOTbl, MpoBeAeHue
KayeCTBEHHOWN peakuumn Ha cynb-daT-uoH 1 HabnogeHve npusHaka eé
npoTeKaHusi; O3HaKkoMreHue C (U3MYecKMMn CBONCTBaAMU a30Ta,
dochopa M uUxX  coeguHeHWA  (BO3MOXHO  UCMONb3OBaHWe
BMaeomaTtepuanos), obpasuamm as3oT-HblX U hocdhopHbIX ya0OpeHui;
nonyyeHve, cobupaHue, pacnosHa-BaHMe W W3ydeHMEe CBOWCTB
aMmmMuaka; npoBefjeHNe KayeCTBEHHbIX peakuui Ha WOH aMMOHUA U
cochaT-MoH 1 U3yvyeHne NpPU3HaKkoB UX NPOTEKaHUd, B3aMMoLencTeme
KOHLIEHTPUPOBaHHOW a30THOM



KACMOTbl C Medblo (BO3MOXHO WCMOfMb30BaHWe BuaeoMaTepuaroB);
n3yyeHne Mopenen KpucTannnmyeckux pelieéTtok anmasa, rpadwura,
dynnepeHa; 03HaKOMIIEHME C NMPOLECCOM aacopbLun pacTBOPEH-HbIX
BELLEeCTB aKTUBMPOBAHHbIM YrMéM U YCTPOWCTBOM MpPOTMBOra-3a;
nonyyeHve, cobupaHue, pacrno3HaBaHMe WU U3yYeHUe CBOWNCTB
yrnekmcnoro rasa, nposegeHme Ka4eCTtBeHHbIX peaKLlMVI Ha Kap60-HaT-
n  cunukat-moHbl N KU3y4YEeHMEe TNPU3HAKOB UX MNPOTEeKaHuA; O03-
HaKoMJIieHne C npo,u,yKu,meVl CUnMKaTHOM NPOMbILLUNTIEHHOCTHU; peLle-Hue
3KCMepuMMeHTanbHbIX 3agay no Teme «BaxHehwune HemeTanmnbl U KX
COeaUHEHMSs.

MeTannbl n nx coeguHeHus

OOwan xapakTepucTnka XUMUYECKUX 3NIEMEHTOB — METAarmoB Ha
OCHOBaHUN UX MonoxeHus B lNepnoguyeckon CUCTEME XMMUYE-CKUX
anemeHtoB [. W. MengeneeBa u cTpoeHuss atomoB. CTpoeHune
MeTannoB. MeTtannuueckass cBA3b M MeTannuyeckas Kpuctanmu-
yeckas peluéTka. ONEeKTPOXUMUYECKUA PSA HanpskeHun meTan-ros.
dusmnyeckne n xmmuyeckne csonctBa MeTannoB. O6ume cno-coObl
nonyyeHus metannos. [MoHATME O KOPPO3UM METanoB, OC-HOBHbIE
cnocobbl  3awmTel UX OT koppo3un. Cnnaebl (CTanb, YyryH,
OopantoMuHMA, BpPoH3a) U MX NPUMEHEHWe B ObITY M NPOMBILUMEH-
HOCTW.

LlenoyHble meTannbl: nonoxeHue B lNepnognMyeckon cucteme Xu-
Muyecknx anemeHtoB [. N. MeHaeneesa; CTpoeHWe ux aTOMOB; Ha-
XoxgeHne B npupoge. Puanuyeckme M XMMuYeckue CBOMCTBa (Ha
npumepe HaTpua u kanus). Okeuabl U rMOPoKCUabl HAaTPUA U Ka-nns.
MpumeHeHne LWenoYHbIX MeTanoB N Nx COeauHEHUN.

LlenoyHo3eMenbHble MeTanbl MarHWM 1 KanbLMiA: MONOXeHNe
B [lepuoanyeckon cucteme xummyeckmx anemeHtos [. . MeHge-
neeBa; CTpPOEHME NX aTOMOB; HaxoXxaeHue B npupoge. dPusundeckme n
XMMUYECKNE CBOWCTBA MarHuMsa U Kanbuud. BaxkHenwune coeguHe-HUA
Kanbumsa (okcug, rugpokcua, conu). XKECTKocTb BOAbl U CNOCO-Obl eé
yCTpaHeHus.

AniomMuHUn: nonoxeHve B [lepuognyeckon cuctemMe XMmu4e-ckux
anemeHToB [1. . MeHgeneeBa; cTpoeHue aToMa; HaxoxgeHue
B npupoae. Pnsnyeckme n XuMm4eckme CBOMCTBa antoMuHus. AM-
doTepHble CBONCTBA OKCMAA U TMAPOKCMAA antOMUHKS.

Keneso: nonoxeHne B [lepMognyeckon cuUCTEME XUMUYECKMX
anemeHtoB [. . MeHageneeBa; CTpoeHME aToMa; HaxoXAeHue B
npupoge. dPmsnyeckne M XxumMmyeckme cBoncTBa kenesa. Okcuibl,
rmgpokenasl n conu xenesa(ll) n xenesa(lll), ux cocras, ceoncTea u
nony4eHue.



XUMMYECKMIA IKCNEPUMEHT: O3HAaKOMNEeHue ¢ obpasuamm MmeTan-rnos
N CNnaBoB, MX (PUINYECKMMM CBOWCTBAMMW; M3YYEHWE pe3yrbTa-TOB
KOppO3un MeTannoB (BO3MOXHO MCMOfMb30BaHWE BUAEOMaTepu-anos),
ocobeHHOoCTel B3aMMOAEeNCTBMSI OKCUaa KanbLms U HaTpus
C BOOOM (BO3MOXHO WCMOMb30BaHWE BuaeomatepuanoB); uccneno-
BaHME CBOWCTB XXECTKOW BOAbl; NMPOLIECCa FOpeHusl xernesa B KUCIO-
pode (BO3MOXHO WCMNONb30BaHWE BMAEOMAaTepuarnoB); MNPU3HAKOB
NPOTEKaHUS] KayeCTBEHHbIX peakuui Ha WOHblI (MarHuWs, Kanbuus,
anoMuHus, umHka, xenesa(ll) n xenesa(lll), megu(ll)); Habnoge-Hue n
onucaHue NpPOLIECCOB OKpalUMBaHUA MiaMeHW MOHaAMK Ha-Tpus, Kanus
M  Kanbuma  (BO3MOXHO  WCMONb30OBaHWe  BUAeOMaTepu-anos);
uccrnegoBaHne amdOTEPHbIX CBOWCTB rumapokcuaa anoMuHUA U
rmopokcmaa UWMHKA; pelleHne 3KCMepUMEHTanbHbIX 3agad no Te-me
«BaxHenwme meTannbl 1 X COEANHEHUS».

Xumusi 1 okpyxatowas cpeaa

HoBble matepuanesl n TexHornoruu. BewecrtBa n martepuansl B no-
BCEOHEBHOMN XW3HW YenoBeka. Xumusi n 3gopoBbe. besonacHoe uc-
nonb30BaHMe BELLECTB M XUMMYECKUX peakumn B ObiTy. [lepBas no-
MOLLb NPU XUMMUYECKMX OXorax u oTtpaBneHusx. OCHOBbI 3KOMoru-
YecKOW rpaMOTHOCTU. XMMUYECKOE 3arpsi3HeHME OKpyKatollen cpeabl
(npepenbHas gonyctumas KoHueHTpauus BewectB — [10K). Pornb
XUMUW B PELUEHUM IKONOrMYeCcKnx npodnem.

MpupoaHble WUCTOYHWMKKU YIrNeBOAOPOAOB (Yronb, NPUPOAHbLIA ras,
HedTb), NPOAYKTbI WX NepepaboTku, Ux porb B ObITY M NPOMbILL-
TNEeHHOCTN.

XVMWUYECKUI  3KCMEPUMEHT: U3ydyeHWe oOpasLoB MaTepuanos
(cTekno, cnnaBbl METaNMoOB, NOMMMEPHbIE MaTepuarnsl).

Mexn peaomMeTHble CBA3N

Peanusauma mexnpeameTHbIX CBA3EW NPU U3yd4eHUn xumumnm B 9
Knacce OCYLLIECTBMNAETCA Yepe3 WUCMONb3oBaHME Kak oblmx ecTe-
CTBEHHO-HaY4YHbIX MOHATUI, TaK N NOHATUN, ABNSAIOLLUXCA CUCTEM-HBIMU
ONA oTAEeNbHbLIX NPeAMETOB €CTECTBEHHO-Hay4YHOro Lukna.

O6Lmne ecTeCTBEHHO-HAy4YHble MOHATMA: Hay4HbIA akT, rmnoTe-3a,
3aKOH, Teopusi, aHanus, CUHTe3, Knaccudukaumsi, nepuoauy-HocCTb,
HabniogeHne, 9KCMEPUMMEHT, MOAENUpPOBaHWe, U3MepeHne, Moaerb,
SiBNEeHne, NapHUKOBbLIN 3D EKT, TEXHONOMNs, MaTepumarnsl.

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



BELLECTBO, Teno, 06bEM, arperaTHoe COCTOsIHME BeLllecTBa, ras, pac-
TBOp, PacTBOPUMOCTb, KpUCTannuyeckas pelléTtka, cnnaebl, uan-
YecKkune BENMNYUHBI, eQNHNLIbI UIBMEPEHMS], KOCMUYECKOE MPOCTPaH-CTBO,
nnaHeTsbl, 38€3abl, ConHue.

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

leorpacua: atmocdepa, rmgpocdepa, MUHeparnbl, rOpHble NOpPo-
Obl, NonesHble Uckonaemele, TONMBO, BOAHbIE PECYPChI.



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

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

JInyHOCTHbIE pe3ynbTaTbl

JINYHOCTHbIE pe3ynbTaThbl OCBOEHUS MPOrPaMMbl OCHOBHOMO 06-LLEro
obpasoBaHMs OOCTUraloTCs B Xode OOyvyeHWss XUMuM B eOuH-cTBe
y4yebHOl © BocnuTaTenbHon pesdtenbHoctM OpraHusauum B CO-
OTBETCTBUM C TPAANLMOHHBIMU POCCUNCKUMWN COLMOKYIbTYPHbLIMU
N [YXOBHO-HPABCTBEHHbLIMU LIEHHOCTSMU, MPUHATHIMU B obliecTBe
npaeunaMmM M Hopmamu MOBEeAEHMSI U CMOCOOCTBYHOT mpoueccam ca-
MOMO3HaHMS, camMopas3BUTUS U colmanmnsauumn obyyaroLmxcs.

JIMYHOCTHbIE pe3ynbTaThl oTpaxatoT chOPMUPOBAHHOCTb, B TOM
yncne B YacTu:

nanI/IOTVI‘-IeCKOFO BOCNUTaHNA

1) LUEHHOCTHOrO OTHOLIEHMSI K OTEYECTBEHHOMY KyNbTYpHOMY,
NCTOPUYECKOMY U HAy4yHOMY Hacrneauto, MOHUMaHUS 3HaYEHUs XU-
MUYECKON HayKM B XXWU3HW COBpPEeMeHHoro obLllecTBa, CrnocoGHOCTM
BrnageTb [OCTOBEPHON MHdOpMaLMen O nepedoBbiX AOCTKEHUAX U
OTKPbITUAX MUPOBOW U OTEYECTBEHHON XUMIUW, 3aUHTEPECOBaHHO-CTU B
Hay4HbIX 3HaHKAX 06 YCTPOMCTBE MUpa 1 OOLLEeCTBa;

"paxxgaHcKkoro BocnuTaHmna

2) nNpeacTaBneHns O couunanbHbIX HOPMax W MpaBunax MeXnny-
HOCTHbIX OTHOLUEHUA B KOMNMNEeKTMBe, KOMMYHWKaTUBHOW KOMMe-
TEHTHOCTU B OOLLECTBEHHO MOfe3HOW, y4ebHO-uccrenoBaTeNbCKON,
TBOPYECKOW U [ApYyrux BuAax AeATEeNbHOCTU; FOTOBHOCTU K pasHo-
06pa3HON COBMECTHOW [EeSATENbHOCTU MpU  BbINOSHEHUN Y4YEOHBIX,
no3HaBaTeNbHbIX 3a4ay, BbINOMHEHUUN XUMWUYECKUX IKCMEPUMEH-TOB,
co3gaHumn y\-leﬁHbIX NPOEKTOB, CTpeMIeHna K B3aUMOMOHUMa-HUK U
B3aMMOIMOMOLLM B MpOLiecce 3TON y4eOHOWM 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) MMPOBO33peHYECKNX NpeacTaBNeHnn O BellecTBe U XMMN4e-CcKom
peakLmm, COOTBETCTBYIOLLIMX COBPEMEHHOMY YPOBHIO pPa3Bu-



TS HaykKM U COCTaBMSIOLWMX OCHOBY AN MOHUMAHUS CYLLUHOCTU Ha-
YYHON KapTWUHbI MUpa; npeactaBrieHuin o6 OCHOBHbIX 3aKOHOMEpPHO-
CTSX PpasBUTUS MpUMpoAdbl, B3aUMOCBSI3sX 4YerloBeka C MpUpPOLHON
Cpeaon, O porM XMMUM B NO3HAHMM 3TUX 3aKOHOMEPHOCTEN;

4) no3HaBaTeNbHbIX MOTMBOB, HAMpPaBSIEHHbIX HA MNOSly4YeHMNEe HO-BbIX
3HaHUIA MO XUMUKN, HeobxoauMbIX ANs 00bACHEeHMa Habnwaae-mMbix
NPoOLECCOoB N SABNEHUN;

5) nosHaBaTenbHON, MHAPOPMALMOHHOW U YMTATENBCKOW KYNbTY-pbl,
B TOM 4MUCIE€ HaBbIKOB CaMOCTOATENIbHOM paboTbl C  y4eOHbIMM
TeKkCcTamu, CApaBOYHOW §NUTEPaTypoMr, AOCTYMHbIMA TEXHUYECKUMU
CpeAcTBaMy MHAOPMALNOHHbBIX TEXHOSOMIA;

6) nHTepeca Kk OOy4YeHWIO W MO3HaHUIO, N6O3HATENBHOCTU, rO-
TOBHOCTU M CNOCOBHOCTM K camoobpasoBaHMWIO, NPOEKTHOW M uccne-
[0BaTeNbCKON [OesATeNnbHOCTM, K OCO3HaAHHOMY BblOOpY HanpaeneH-
HOCTW 1 YPOBHS1 00y4YeHNs1 B AanbHeENLLEM;

dopMUpPOBaHKS KyNbTypbl 310POBbS

7) OCO3HaHWS LEHHOCTU XMW3HW, OTBETCTBEHHOrO OTHOLUEHUS K
CBOEMY 3[0pPOBbl0, YCTAHOBKN Ha 340POBLIN 06pa3 Xn3HU, OCO3HA-HUSA
NOCNEACTBUA U HEMpUSATUMS  BpedHblX npuBbldek (ynoTpebne-Hus
ankoronsl, HapKOTUKOB, KypeHud), HeobxogumocTn cobnoge-Hus
npasun 6e30nMacHOCTU Npu 06paLleHn C XMMNYECKMMU BeLLe-CTBaMm
B ObITY 1 peanbHON XWU3HW;

TpWJ,OBOFO BOCNNTAHUA

8) nHTepeca K NpakTMYecKoMy u3yyeHuio npodpeccuin u Tpyga pas-
NMYHOro poda, yBaXeHue K Tpyay v pesynbTatam TpyAOBOW AesTenb-
HOCTW, B TOM YMCNe Ha OCHOBE MPVMEHEHNs NpeaMeTHbIX 3HaHWM No
XMMUW, OCO3HaHHOrO BbIOOpPa MHAWMBWAYarNbHOW TpaekTopuu MpoAos-
XeHus obpasoBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB 1 CMOCOBHO-CTH
K XUMMUK, OOLLECTBEHHbLIX WHTEPECOB W MNOTPeOHOCTEW; yCneLwHOon
npodeccuoHanbHON AEATENbHOCTU U pa3BUTUA HeOoBXOAMMbIX yMme-
HWI; FOTOBHOCTb aAanTMpoBaTbCs B NpogdeccMoHanbHou cpeae;

SOKONOrmyeckoro BoCnuTaHms

9) aKonorMyeckn LIenecoobpasHOro OTHOLIEHWS K MpUpoAe  Kak
MCTOYHUKY XXU3HN Ha 3eMJ'Ie, ocHoBe eé cyulectBoBaHuA, NOHUMa-HUA
LEHHOCTM 300pOBOro 1 6esonacHoro obpasa >KU3HW, OTBETCTBEH-HOIO
OTHOLLIEHMS K COBCTBEHHOMY (PU3NYECKOMY U NCUXUHYECKOMY 340POBLIO,
0OCO3HaHMSA LIeHHOCTM cobntodeHus npasun 6e3onacHoro noBeaeHust
npu paboTe C BellecTBaMM, a Takke B CUTyauusix, Yrpo-KaroLumx
3[10POBbLIO U XN3HU NoAEN;



10) cnocoBOHOCTM NPUMEHSITL 3HAHUS, MONyYyaemMble NpU U3yve-Hum
XUMUK, AN pelleHus 3ajay, CBSA3aHHbIX C OKpYKaloLen npu-poaHomn
Cpenown, MOBbLILEHNS YPOBHSI 3KOMOrMYECKOW KynbTypbl, OCO3HaHMWS
rmobanbHOro xapaktepa 3Konormdeckux npobnem wu ny-tem ux
peLleHns nocpeacTBOM METOO0B XMMMIMY;

11) 3KONOrMYECcKoro MbiLLNEHUS, YMEHNS PYKOBOACTBOBATLCS UM
B NO3HaBaTENbHOW, KOMMYHUKATUBHOWN N COLMANbHOM NPaKTUKE.

MeTan peaMeTHble pe3ynbTaTbl

B coctaBe meTanpedMeTHbIX pe3ynbTaToB BblIAENSAOT 3HAYUMblE
ansa opMMpoBaHMS MUPOBO33PeHUsT obLLLeHayYHble NOHATUSA (3a-KOH,
Teopwusi, NPUHUMN, rMnoTesa, gakT, cMcTema, NpoLecc, IKCne-puMeHT U
Ap.), KOTopble WCMOMb3YTCA B €CTeCTBEHHO-Hay4HblX Y4YeOHbIX
npegMeTax W MNO3BOMSAKT Ha OCHOBE 3HaHWW M3 3TUX MNpea-MeToB
dopmMmrpoBaTh NpeacTaBrieHne O LeNOCTHOW Hay4YHON KapTu-He Mupa,
" yHMBepcarnbHble  y4yebHble  gencTBus (no3HaBaTenbHble,
KOMMYHUWKaTUBHbIE, PErynsatuBHbIE), KOTOpble obecneuynBatloT op-
MUPOBaHWE TOTOBHOCTM K CaMOCTOATENbHOMY MMaHUPOBAHMIO U
OCYLLEeCTBMNEHNI0 y4ebHON AeATenbHOCTY.

MeTanpegmeTHble pesynbTaTbl OCBOEHUs obpasoBaTenbHOW npo-
rpammbl MO XUMWMK OTpaXkalT OBfageHue yHuMBepcarbHbIMW MO3Ha-
BaTerbHbIMW OEVCTBMAMU, B TOM YnCHIE:

Ba3zoBbiMK nornyeckumm encTBUAMmn

1) ymeHuem mcnonb3oBaTb NPUEMBI NOrMYECKOrO MbILUNEHUS NpwU
OCBOEHUN 3HAHWW: pacKkpbiBaTb CMbICTT XMMUYECKUX  MOHATUN
(BbIOENATE UX XapaKTepHble MPU3HaKN, yCTaHaBNMBaTb B3anUMO-CBSA3b C
OPYTUMM  MOHATUAMM), MCMNONb30BaTb MOHATUS AN OOBbAC-HEHMSA
OTAenbHbIX PAKTOB U ABNEHWU; BbIOMpaTb OCHOBAHWUS U KpUTEPUX AN
Knaccugukaumm XUMUYECKUX BELLECTB U  XUMMUYE-CKUX peakunii;
yCcTaHaBnMBaTb MNPUYUHHO-CINEACTBEHHbIE CBSA3M Mexay obbekTamu
N3y4yeHus; CTPOUTb  JOTMYEcKue  paccyXkaeHuss  (MHOYKTUBHbIE,
OeOyKTUBHbIE, MO aHanorun); Aenartb BbiBOAbI U 3a-KINOYEHUS;

2) yMEeHVeM MpUMEHSATb B Mpouecce MO3HaHusa noHATMA (mpeg-
MeTHble U MeTanpeaMeTHble), CUMBONUYECKME (3HaKoBble) Mogenw,
ncrnonb3yemMble B XMMUKM, NPeobpa3oBbiBaThb LUMPOKO NPUMEHsieMble
B XMMWUM MOAESbHbIE MPEeACTaBleHNs — XUMUYECKUA 3HaK (CUMBOI
arneMeHTa), Xumuyeckasa oopMyna u ypaBHeHUEe XMMUYECKON peak-Lmm
— npu peweHun y4ebHO-MO3HaBaTemNbHbIX 3ada4y; C Y4ETOM ITUX
MOAEnNbHbIX MPeACcTaBfeHnA BbISBMASATE W XapakTepus3oBaTb Cy-
LLleCTBEHHbIE NMPU3HAKN N3y4YaemblX OO bEKTOB — XUMUYECKUX Be-



LLEeCTB M XUMWYECKMX PEeaKuui; BbISBMATb OOLIME 3aKOHOMEpPHO-CTU,
MPUYMHHO-CNEACTBEHHbIE CBSI3W M MPOTUBOPEYUS B  U3y4aeMbIX
npoueccax u SIBNeHusax; npegnarate KpUTepuu A5 BbISIBNEHUS 3TUX
3aKOHOMEPHOCTEN U MPOTMBOPEYMUIK; CaMOCTOSTENbHO BbIOM-paTb
cnocob pelueHnst yuebHon 3agadn (CpaBHUBATbL HECKOMBbKO Ba-puaHToOB
pewweHus, Bblibupate Haubornee noaxogAwWMA C  Yy4é€TOM ca-
MOCTOSITENIBHO BbIENEHHbLIX KPUTEPUEB);

BasoBbiMK nccnegoBaTeNnbCKUMU AENCTBUAMN

3) yMeHuem wucnonb3oBaTb MOCTaBIIEHHbIE BOMPOCHI B KayecTBe
WHCTPYMEHTa MNO3HaHWS, a Takke B KayeCTBe OCHOBbl Ansi PopMu-
poBaHUSA ruNOTe3bl MO MPOBEPKE MPaBUNBHOCTM BbiCKa3blBAEMbIX
CY>KOEHWN;

4) npuobpeTeHne onbiTa MO MMAAHUPOBAHMWIO, OpraHuM3auum n npo-
BELEHMNIO YYEHNYECKMX IKCMEPUMEHTOB: YMeHMEe HabnogaTb 3a X0-40M
npouecca, CaMOCTOATENbHO  MNPOrHO3MpoBaTb €ro  pesynbTarT,
dopmynunpoBaTb 0606LiEHMA M BbIBOABI MO pe3ynbTaTtamM MpOBEOEH-
HOro OnbITa, UCCNeAoBaHWs, COCTaBNATb OTYET O NpoaeriaHHoW pa-
6oTe;

Pa6oTon ¢ nidopmaumen

5) ymeHnem BbIOMpaTb, aHanu3npoBaTb U UHTEPNPETUPOBaTb WH-
dopmMaLmio pasnuYHbIX BUOOB 1 (OOpM NpeacTaBneHus, nonyvyae-myo
M3 pasHbiX WCTOYHMKOB (Hay4yHo-MonynspHas nuirtepatypa Xu-
MMWYECKOro coaepxaHusi, CnpaBoYHble Nocobus, pecypcbl MIHTepHe-Ta);
KPUTMYECKN  OUEHMBaTb  MNPOTUBOPEYMBYKD U HEOOCTOBEPHYHO
MHdopMaLnio;

6) yMEHNeM NPUMEHATb pasnunyHble MeTOAbI U 3anpockl NPy No-MUcke
n otbope nHdopmaumm U COOTBETCTBYIOLLMX AaAHHbIX, HEODXO-ANMBIX
ONs BbINOMHEHUsT y4eOHbIX M NMO3HaBaTemNbHLIX 3a4ay onpe-AenéHHoro
TMna; npuobpeTeHne onbita B 0OBGracTM  MCMNONb30OBaHUA
WMHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHONornn, oBrageHuve
KyNbTYpPOW aKTUBHOMO MCMOSb30BaHUSA Pa3riMyHbIX MOUCKOBBLIX CU-CTEM;
CaMOCTOATENbHO BbIOMpPaTh OnNTUManbHylO ¢opMy npeacTaB-neHns
WMHbopMaUMM N UNIIOCTPMPOBATL pellaemMble 3a4ayn He-CIOXHbIMU
cxemamu, auarpaMmmamu, Apyrumu popmamu rpacdomku
N UX KOMBUHaLMAMY;

7) yMEHUEeM MCrnosb30BaTh U aHanM3MpoBaTh B Npouecce y4ebHom
N UCCneaoBaTenbCKOM AeATeNbHOCTU MHOPMaUMO O BIMSIHUM NPO-
MbILLSIEHHOCTMW, CENbCKOr0 XO3SAWCTBA M TPaHCMOpTa Ha COCTOsIHME
OKpYy>KatoLlen NpupoaHON cpeabl;



yHMBepca.l'IbelMM KOMMYHUKaTUBHbIMW AencTemamMmn

8) yMeHuem 3agaBaTb BOMpOCHI (B X04e Avarnora u/mnv Auckyc-cum)
no cywectsy obcyxgaemon Tembl, ¢opmynmpoBaTb CBou npefa-
NoXeHnd OTHOCUTENTbHO BbINONMHEHUA I'IpGJJ,J'IO)KeHHOVI 3adauu,

9) npnobpeTeHne onbiTa nNpe3eHTauuvM pes3ynbTaToOB BbIMOSIHEHMWS
XMMUYECKOrO 3KCnepumeHTa (nabopatopHoro onbiTa, nabopaTop-HOn
paboTbl N0 NCCNeaoBaHUIO CBOWCTB BELLECTB, y4ebHOro npoek-ta);

10) 3aMHTEpecoBaHHOCTb B COBMECTHOW CO CBEPCTHMKAMU MNO3Ha-
BaTENMbHOW M WMCCNefoBaTENbCKOW AEeATENbHOCTU MPU peLleHMn BO3-
HUKaloWwmux npobnem Ha ocHoBe y4yé€Ta OOLWUX MHTEpPEecoB U corna-
coBaHuA nosvuuin  (obcyxaeHus, OBMEeH MHEeHUsIMKW, «MO3roBble
WTYPMbI», KOOPAMHAUUSA COBMECTHbIX [OEWCTBUW, omnpeaeneHue
KpMTEPMEB MO OLIEHKE KayecTBa BbINOSHEHHOW paboTbl 1 Ap.);

yHMBepcaan bIMU pPeErynATUBHLIMA OEeNCTBUSIMU

11) ymeHnem camocToaTenbHO onpedensaTb Lenn AesTenbHOCTY,
nnaHWpoBaTb, OCYLLECTBMATb, KOHTPONMPOBaTb 1 NpU HeobXxoan-MoCTH
KOppeKTupoBaTb  CBOKW  OeATenbHOCTb, BblbupaTb  Havbonee
adhpekTuBHbIE CNOCObbI peLleHns y4ebHbIX 1 No3HaBaTeNbHbIX 3a-4ay,
CaMOCTOSITENbHO COCTaBMATb WNN KOPPEKTMpOBaTb MNPEAnO-KEHHbIV
anroput™M AEeNCTBMIN MPWU BbIMNONIHEHWMN 3a4aHUA C YY4ETOM MOMyYeHus
HOBbIX 3HaHWI 06 n3y4yaembix 06bekTax — BeLecTBax
N peakumsx; oueHnBaTb COOTBETCTBME NOMYYEHHOro pesynbTtaTa 3a-
ABMEHHON Lenu;

12) ymeHueM ncnonb3oBaTb Y aHanNU3MpoBaTb KOHTEKCTbI, Npesa-
naraemble B yCroBuUM 3aaHUN.

I'Ipe,qmeTH ble pe3ynbTaTbl

B cocTtaBe npeaMeTHbIX pe3ynbTaToB N0 OCBOEHMIO 00A3aTeNbHO-Io
cofepXaHusl, YCTAHOBIEHHOro [daHHOW npuMepHon pabouyer npo-
rpaMMOM, BbIOENSOT: OCBOEHHbIE 00OYyYalLWUMUCA HayYHble 3Ha-HUS,
yMeHMsI M Ccrnocobbl OeNcTBWKi, chneuudmyeckme Ans npegmeT-Hon
obnactm «Xumusa», BuAbl AEATENbHOCTU MO MOSTYYEHUO HOBOIO
3HaHUA, €ero uHTepnpeTauuy, npeobpas3oBaHUIO M MPUMEHEHUO B
pasnUYHbIX Y4E€OHbBIX 1 HOBbIX CUTYaLMUSIX.

MpeomeTHble pe3ynbTaTbl NpeacTaBneHbl MO rogam obydeHusa u
oTpaXkaroT chOPMUPOBAHHOCTbL Y 0OYYatOLLMXCS CIEAYIOLWMX YME-HUN:



8 KINACC

1) packpbieamb CMbIC/T OCHOBHbIX XMMMWYECKUX TMOHATUWA: aTom,
MOneKkyna, XMMUYECKUI 3NEMEHT, MPOCTOE BeLLECTBO, CINOXHOE Be-
LLeCcTBO, CMeCb (OQHOpoAHas W HEeOAHOPOAHas), BaneHTHOCTb, OT-
HOocuUTeNnbHas aToMHas U MOMeKynsipHash Macca, KONMUYeCcTBO Belle-
CTBa, MOfb, MOMsSPHas macca, maccoBas OONs XMMWYECKOro ane-
MEHTa B COeQUHEHUN, MOMSAPHBIN 06BEM, OKCUA, KMCINOTa, OCHOBaHMeE,
COMb, 3NEKTPOOTPULATENbHOCTb, CTENEHb OKUCMEHUS, XMMUYecKas
peakuusi, Krnaccudvkauusi peakuui: peakumm coedn-HeHWs, peakumm
pasnoXeHusi, peakuum 3amelleHus, peakumm o6-MeHa, 3K30- U
3HOO0TEPMUYECKNE peakummn; TennoBon achdekT peak-umm; 9gpo atoma,
3NEKTPOHHbIA CnoW aTtoma, aTtoMmHasa opbuTtanb, paguyc aroma,
XUMUYECKash CBA3b, MOMsipHAs WM HEnonsipHas KoBa-feHTHas CBs3b,
MOHHas CBs3b, WOH, KaTMOH, aHWOH, pacTBOp, Mac-coBas [Ons
BeLlecTBa (NPOLEHTHas KOHUEHTpaLWs) B pacTBOpPE;

2) unnocmpupogame B3aUMOCBSA3b OCHOBHbIX XUMMWYECKMX MO-
HATUA (CM. N. 1) U NPUMEHSATL 3TN NOHATUSA NPW ONUCAHWUM BELLECTB U
UX NpeBpaLLleHuni;

3) ucronb308amb XMMUYECKYI0 CUMBOMMKY 4515 COCTaBreHns
chopMyn BELLECTB 1 YPABHEHUA XUMUYECKMX peaKLnii;

4) ornpedesiaime BaneHTHOCTb aTOMOB 3f1IEMEHTOB B OMHapHbIX coe-
OVHEHWSIX; CTENEHb OKUCIIEHUS 3NEMEHTOB B OUHAPHbBIX COEANHEHN-SX;
NPVUHaANEXHOCTb BELLECTB K ONpeAen&HHOMY Kraccy COefMHe-HUIM Mo
dopmynam; BUO XUMWYECKOW CBA3M (KOBaneHTHas U WOH-Has) B
HeopraHM4eckUX CoeaNHEHUSIX;

5) packpbisamb cmbicn MNepuogudeckoro 3akoHa [l. . MeHgene-
eBa: [AEMOHCTPUpPOBATb MOHUMAHWE MNEPUOLAMNYECKON 3aBUCUMOCTY
CBOWICTB XMMWYECKMX MIEMEHTOB OT UX MonoxeHus B Nepuogmnye-ckom
CcUCTEME; 3aKOHOB COXPaHEHUsI MacChbl BeLIecTB, MNOCTOSHCTBA
COCTaBa, aTOMHO-MOJSIEKYNSAPHOrO Yy4YeHusi, 3akoHa ABoragpo; oru-
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 UMEIDTCH B
Tabnuue «Mepuognyeckas cuctemMa XUMUYECKUX ane-meHToB [. W.
MeHpeneesay C 4MCNOBbIMM XapaKTEPUCTUKAMU CTPO-eHMSI aTOMOB
XUMUYECKMX 3remMeHToB (cocTaB M 3apsig sgpa, obuwee 4yucno
3MNEKTPOHOB M pacnpefeneHne ux no arekTPOHHLIM Crosim);

6) knaccuguyupogamb XVUMUYECKME IFIEMEHTbI; HEeOpraHu4ye-ckue
BELLECTBA; XMMUYECKNe peakumm (Mo YMcny u cocTaBy yva-CTBYHOLUX B
peakLuumn BeLLeCcTB, NO TEMNOBOMY 3 ekTy);



7) xapakmepu3ogamb (orucbieams) obLINEe XMMUYECKME CBOW-CTBA
BELLECTB pa3fU4HbIX KIaccoB, MOATBEPXOas onuvcaHve npume-pamm
MONEeKYNAPHbIX ypaBHeHvu7| COOTBETCTBYHOLLUNX XUMNYECKNX peaKLLVIVI;

8) npoaHO3uposamb CBOWCTBa BeLLECTB B 3aBUCUMOCTM OT UX Ka-
YECTBEHHOrO0 COCTaBa; BO3MOXHOCTU MPOTEKaHWS XMMUYECKUX npe-
BpaLLEHU B pasnnyHbIX YCIOBUSIX;

9) ebI4uUCsIMb OTHOCUTENBHYIO MOMEKYNSIPHYIO Y MOMISIPHYKO Macchl
BELLECTB, MaCCOBYK [ONI0 XUMWYECKOro 3nemeHTa no ¢op-myne
COeOWHEHUs; MacCoBYyK [OM0 BelecTBa B pacTBOpe; MPOBO-AUTb
pacyéThbl MO YPaBHEHUIO XMMUYECKON peakuuu;

10) npumMeHsimb OCHOBHble oOnepauun MbICIIUTENbHON AeATEeNbHO-
CTM — aHanuMs3 1 CUHTEe3, cpaBHeHue, obobLieHne, cucTtemaTmnsaumio,
Knaccudukaumio, BbiiBNEHNE NPUYNHHO-CNEACTBEHHBIX CBSI3e — AN
N3y4yeHNs CBOWCTB BELLECTB W XUMWYECKUX PEeaKLMN; eCcTe-CTBEHHO-
Hay4yHble  MeToabl MNO3HaHWss —  HabnpeHwe, U3MepeHue,
MOAEeNMPOBaHMe, 3KCNEPUMEHT (pearnbHbIi U MbICIIEHHbIN);

11) cnedoseamp nNpaBunaMm MNOMb30OBAHUS XUMWYECKOW MOCYOOW U
nabopaTtopHbiM 06opyLoBaHMEM, a Takke npasunam obpalleHus
C BellecTBamMn B COOTBETCTBMM C MHCTPYKUMSIMA MO BbINOSHEHNIO
nabopaTopHbIX XMMMUYECKUX OMbITOB MO MOMYyYEHUO N cobupaHuio
rasoobpasHbix BellecTB (Bogopoda W KUCIopoAa), MPUrOoTOBMEHUIO
pacTBOPOB C OMNpeAenéHHOM MaccoBOW AOMen pacTBOPEHHOIO BeLle-
CTBa; MMaHWpoBaTb M NPOBOAUTL XMMUYECKME SKCMNEPUMEHTbI MO
pacrno3HaBaHWIO PacTBOPOB LEMNOYEN M KACMOT C MOMOLLbIO MHAWKA-
TOpOB (Nakmyc, heHondTanenH, MeTunopaHx n ap.).

9 KJTACC

1) packpbigamb CMbICST OCHOBHbIX XUMWYECKUX MOHATUA: XUMM-
YECKMN 3NEMEHT, aToM, MOrieKyna, WOH, KaTWOH, aHWOH, MpoCcToe
BELLECTBO, CIIOXHOE BELLECTBO, BaNEHTHOCTb, 3MeKTpooTpuUaTenb-
HOCTb, CTENEHb OKUCMEHUSA, XUMUYECKAs peakuusi, XMMudeckas CBsA3b,
TennoBon 9ddeKkT peakuun, MONb, MOMAPHbIN 0O6BEM, pac-TBOP;
3NEKTPONUTLI, HE3INEKTPONUTbI, JNEKTpoNnuTUYeckas AMCCo-uuauus,
peakuMmM WOHHOro OOMeHa, kaTanmusaTop, XMMWYEeCKoe paBHOBeECUE,
obpaTtumble " HeobpaTmMble peakuuu, OKUCNUTENb-HO-
BOCCTAHOBMUTENbHbIE  peakuun,  OKUCIUTENb,  BOCCTAHOBUTENb,
OKWUCINEHVME W BOCCTAHOBMEHME, annoTponusi, aMdOTEPHOCTb, XMMMU-
yeckas CBA3b (KOBaneHTHasi, WOHHAsi, MeTannuyeckas), Kpucran-
nnyeckas pelléTka, KOppo3usi METasIoB, ChnaBbl; CKOPOCTb XWUMMU-
YeckoW peakuumu, npegenbHo Jonyctumas KoHueHTpauus (M0K)
BELLECTBa;



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

3) ucnonb308ampe XUMUYECKYHO CUMBOSMKY AN COCTaBneHus
¢opMyn BELLECTB U YpaBHEHUIN XUMUYECKUX peaKkLnii;

4) onpedesiimb BaneHTHOCTb U CTEMNEHb OKUCMEHUS XUMWYECKNX
3NEeMEHTOB B COEOVHEHUSX pasfMYHOro CocTaBa; NPUHAANEXHOCTb
BELLECTB K onpedenéHHOMY Krnaccy coefuHeHu no dopmynam; Bua
XUMUYECKON CBA3M (KOBaneHTHad, WOHHasi, MeTannuyeckasl) B He-
OpraHM4Yeckux COeOUHEHUSX; 3apsd MOoHa MO XMMUYECKOW opmy-ne;
XapakTep cpefbl B BOAHbIX pacTBOpax HeopraHW4Yeckux coegu-HEeEHWUNn,
TUMN KPUCTaNSMYECKON PELLETKN KOHKPETHOMO BELLIECTBA;

5) packpbieamb cmbici lNepuoanyeckoro 3akoHa [. N. MeHgene-
€eBa W [OEeMOHCTpUpoBaTb €ro MOHUMAaHWE: oruchieamb U Xapakme-
pusosamp TabnuyHyto dopmy lNMNeprmogmnyeckon CUCTEMbI XMMMUYE-CKUX
3MIEMEHTOB: pasnuyaTb MOHATUS «rnaBHast nogrpynna (A-rpynna)» u
«noboyHas nogrpynna (b-rpynna)», manble u Gonb-lMe MNepuoabl;
coomHocumb 0603HaYeHusi, KOTOpble MMETCA B MNe-puognyveckon
Tabnuue, C YWCMNOBBIMW XapaKTEePUCTUKaMM CTpPOEe-HUS aTOMOB
XMMUYECKMX 3nemMeHToB (cocTaB M 3apsag sgpa, obwee 4ucno
9MNEKTPOHOB M pacnpefeneHne ux Mo  9SMEeKTPOHHbIM  CrosiM);
06BACHAMb 0BLWMe 3aKOHOMEPHOCTU B M3MEHEHMN CBOWCTB 3reMEH-
TOB M UX COEAMHEHMI B Npedenax ManbiXx NepuogoB U rMaBHbIX Nog-
rpynn ¢ y4€TOM CTPOEHMS UX aTOMOB;

6) knaccugbuyuposampe XUMUYECKNE IIEMEHTLI; HEOpraHnye-ckme
BELLECTBA; XMMUYECKNE peaKkLmm (Mo YMCny N COCTaBy yya-CTBYHOLLMX B
peakunn BeLLeCcTB, No TEMMOBOMY 3EKTY, NO U3ME-HEHMUIO CTENEHEN
OKUCNEHMNS XUMUYECKNX SFIEMEHTOB);

7) xapakmepu3oeamb (onucbigampe) 00WMe U cneuynduryeckue
XMUMUYECKME CBOWCTBA MPOCTBIX U CIOXHbIX BELLECTB, NOATBEPXK-Aas
OonucaHue npuMepaMyM  MOMEKYMSPHbIX UM UOHHBIX  YpaBHEHWN
COOTBETCTBYHLUUX XUMUYECKNX PEaKLIA;

8) cocmaensamb ypaBHEHWUs AMNEKTPONMUTUYECKOM Juccoumaunm
KACNOT, LUEernoYen u comnemn; NosiHble U COKpaLEHHblE YpaBHEHUsI pe-
aKuUM MOHHOro oOMeHa; YypaBHEHMS peakuuin, noATBEPKAANLLMX
CyLLeCTBOBaHME reHeTMYECKOWN CBA3M MEXAY BeLecTBaMu pasnuny-Hbix
Knaccos;

9) packpbigamb  CYLWHOCTb  OKUCIUTENbHO-BOCCTAHOBUTEIbHbIX
peakumi nocpedcTBOM COCTaBMEHUSI 3MEKTPOHHOro 6OamnaHca 3Tux
peakuun;

10) npoeHo3uposams CBOWCTBA BeLECTB B 3aBUCUMOCTU OT MX
CTPOEHUS; BO3MOXHOCTM MNPOTEKAHMA XMMUYECKUX NpeBpaLleHuii B
pasnUYHbIX YCINOBUSX;



11) ebiyucrisimb OTHOCUTENBHYKD MOMNEKYNSIPHYID U MOJISIPHYHO
MaccCbl BeLLEeCTB; MacCOBYH OO XUMMUYECKOro 3reMeHTa mno dop-
Myne CoedMHEHUS; MacCOBYl0 [OJI0 BellecTBa B pacTBOpe; MpOBO-
OVTb PacyéTbl MO YpaBHEHWIO XMMUYECKOWN peakumu;

12) cnedosamp npaBunaMm MnOMb30BaHUS XUMWYECKOW MOCYOON U
nabopaTtopHbiM 0b6opygoBaHMeM, a Takke npasunam obpalleHus
C BellecTBaMn B COOTBETCTBMM C MWHCTPYKUMSAMW MO BbINOMHEHNIO
nabopaTopHbIX XMMMUYECKUX OMbITOB MO MOMYYEeHW WU cobupaHuio
ra3zoobpasHbIX BELLECTB (aMMuaka 1 yrinekucroro rasa);

13) nposodume peakuun, nogTBEPXKAAOLLNE KAYECTBEHHbIV CO-CTaB
pa3nNMYHbIX BELLECTB: pacrno3HaBaTtb OMbITHbIM NYTEM xnopua-6pomuma-
, hoama-, kapboHart-, pocdart-, cunukaTt-, cynbgat-, rm-apoKCUL-MOHBI,
KaTUOHbl aMMOHMS U NOHbI U3y4YeHHbIX MeTasnsoB, NPUCYTCTBYOLME B
BOOHbIX pacTBOPax HEOPraHNYeCKNX BELLECTB;

14) npumeHsimMb OCHOBHblE Onepauvnm MbICITUTENbHOW AeATenbHO-
CTM — aHamnu3 N CUMHTE3, cpaBHeHue, 0b6obLLeHne, cuctemaTm3aumio,

BbldBlIEHNE NPUYNHHO-CNEOCTBEHHbIX cBasen — Ons N3y4eHnA
CBOWCTB BELWECTB M XUMUYECKUX peaKLI,I/IVI; €CTeCTBEHHO-Hay4Hble
MeTodbl MO3HaHMA — HabnaeHue, n3MepeHue, moagenunposaHue,

3KCMEPUMEHT (pPeanbHblii U MbICIIEHHBIN).



TEMATUYECKOE NMNJIIAHUPOBAHUE

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,
packpbiBalowWmne faHHbIN
pasgen nporpammebl,

N Konn4yectBO 4acoB,
OoTBOAMMOE Ha UX n3yvyeHue

OcHoBHoOe cogepxxaHue

OCHOBHbIe BUAbl geATeNIbHOCTU
obGyyarowmxcs

Paznen 1. [lepBoHauyanbHble XuMuieckue nousitust (20 1)

Tema 1. Xumuna — BaxHas
o6nacTb ecTecTBO3HaHUs
M NpaKTu4ecKomn
AesiTeNnbHO-CTU YenoBekKa
(54)

MpeameT xumnn. Ponb XMmumn B XNU3HM
yenoseka. XMMMs B CUCTEME HayK.
MeToabl NO3HaHMS B XUMUW.

Tena un BewecTtBa. Pusmyeckne cBoOMUCTBA
BellecTB. ArperatHoe COCTOsiHNE
BelllecTB. YncTble BeWecTBa U CMecu.
Cnoco0bl pasgenennsi cmeceit. Pusnye-
ckue n xummndeckne sierneHus. MNpusHa-ku n
YCIOBUSI NPOTEKaHUSA XUMNYECKNX
peakuun.

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

HdemoHcTpauum

1. JTabopaTopHoe obopynoBaHue.
2. PasnnyHble BUObI XuMuyeckom
nocyasl.

6 PaCKprBaTb CMbICIT n3yvyaemMbix
NMOHATUNA.

6 PackpbiBaTb ponb Xxvmum B npupoge v
XM3HW YenoBseka, e€ CBA3b C APYruMHn
Haykamu.

6 PasnuyaTtb yncTtble BewecTBa N CMecu,
O HOPOAHbIE N HEOAHOPOAHbIE CMECH.

6 Pasnuyatb dumanyeckune n xummdeckme
ABNeHunda.

6 Onpe,uenmb NPU3HaKN XMMNYECKNX
peakLuin 1 yCrnoBusa X NpoTeKaHus.

6 CnepgoBaTtb NpaBuiaM Nonb3oBaHUs
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 pasageneHus cmecen (punb-
TpoBaHue, BbinapueaHue, AUCTUNNA-
uus, xpomaTorpadus).

NaGopaTopHble u npakTUyeckue
paboTbl

JlabopamopHbie orbimbl:

OnucaHune hm3nyecknx CBOMNCTB BELLECTB.

PasgeneHne cmecn ¢ NOMOLLIbIO MarHuTa.
lMpakmuy4eckue pabomei:

Ne 1. Mpasuna paboTsl B nabopaTtopun

1 npuémbl obpalleHns ¢ nabopaTopHbIM
obopygoBaHuem.

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

6 [naHupoBaTb 1 NPOBOANTL XUMMNYE-
CKWUI SKCMIEPUMEHT MO U3YHEHWUIO U
onuncaHuio prUsnyeckmx CBOMCTB
BeLlecTB, cnocoboB pasgeneHus cmecen
BELLEeCTB.

Mcnonb3oBatb Npy BbINOMHEHNN
y4ebHbIX 3ag4aHunii n B npouecce
nccrnenoBaTenbCKon AeaTenbHOCTU
Hay4YHO-NOMYNAPHYIO NUTEpaTypy
XMMUNYECKOro coaepXaHusi, CrpaBoY-
Hble MaTepuansl, pecypcbl MHTepHeTa.
BbicTpavBaTh pasBEépHyTbIe NMMCbMEH-
Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHopMaumio u3 y4ebHuka n cnpaBoy-
HbIX MaTepuarnoB, rPaMOTHO NCMONb30-
BaTb U3YYeHHbIN MOHATUMAHBIN annapart
Kypca Xumnm

(2]

(2]

Tema 2. BelwectBa
U XMUMUYECKUe peakuumn
(154)

ATOMBI U MOneKynbl. Xumuyeckune
3rneMeHTbl. 3HaKK (CMMBOIbI) XMUYE-
CKUX 311eMeHTOoB. [1pocTbie N CNoXHble
BeLlecTBa. ATOMHO-MONeKynspHoe
Yy4Y€eHue.

Xumuyeckasn popmyna. BaneHTHOCTb
aTOMOB XMMUYECKNX 3NeMeHTOB. 3aKoH
NnocTosAHCTBa cocTaia BeluecTB. OTHOCK-
TenbHasi atToMHas macca. OTHocuTenbHas
MonekynspHasi macca. Maccosas gons
XMMUYECKOrO 3NIeMeHTa B COeANHEHWN.
Dur3nyeckne N XMMMYECKME SBIEHWS.
Xumudeckaa peakums. lNpusHaku

N YCINOBUS NPOTEKAHUSA XMMUYECKMX
peakuun. Xummyeckune ypaBHeHus.

6 [pMMeHsTL ecTeCTBEHHO-Hay4Hble
MeToAbl NO3HaHWA (B TOM Yncne
HabniogeHne, MogenmpoBaHue, aKcne-
PYMEHT) N OCHOBHbIE Onepauum
MbICIIUTENBHON AeATENbLHOCTY (CpaBHe-
HVe, Krnaccudmkauus) Ans nsydeHnst
BELLECTB U XMMUYECKNX PeaKkLni.

6 PackpbiBaTb CMbICH U3ydYaeMblX
MOHATUM U 3aKOHOB U NMPUMEHATL 3TN
NOHATUS NPY ONUCaHUU CBOWCTB
BELLECTB M UX NpeBpaLLeHnit.

6 Pasnuyatb dumsnyeckme n xummnyeckme
ABMEHUS, OOBACHATL UX CYLLIHOCTb C
TOYKW 3PEHUS aTOMHO-MOSIEKYIISPHOrO
yyeHus.




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowwme faHHbIN
pasgen nporpamMmmsbl,
1N Kofin4ecTtBO 4YacosB,
OTBOAUMOE Ha UX U3yveHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OesATeNIbHOCTU
obyu4arowmxcsi

Tunbl XUMUYECKMX peakumin (CoeanHe-Hus,
pasnoxeHus, 3amelleHunsi, oomeHa). 3akoH
COXpaHeHnst MacCbl BELLECTB.

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

HdemoHcTpauum

dusnyeckue siBNeHns (pactupaHme
caxapa B CTYrnKe, KUMeHne u KoOHAeHca-
uusi BOAbI U T. 4.).

Xumuyeckre sBneHuns (ropeHne ceeuw,
pasnoxeHune caxapa, B3aumMoaencTane
CEpHOI KUCIOThI C Xnopuaom 6apus,
pasnoxenue rugpokcuga meau(ll), B3a-
MMOAENCTBUE Xernesa C Cepoi, B3aMmo-
OeNCTBME Xernesa c pacTBOPOM COMU
meau(ll)).

OnbIT, UNMAOCTPUPYHOLLMIA 3aKOH CoXpa-
HEHUs Macchl.

JlaGopaTopHble u npakTuyeckne padboTbl
JlabopamopHbie onbimbl:

Mpumepbl PU3NYECKNX ABNEHUI (Nna.-
neHune BOCKa, TasitH1e Nbaa).

6 Onpenensite NPU3HaKN XMMUYECKUNX
peakuuii, yCroBust UX NpoTeKaHus.

6 OBBACHATL CYLLHOCTb (hN3NYECKMX 1
XUMUYECKNX SIBMEHWIN C TOYKU 3pEeHns
aTOMHO-MOSEKYAPHOIO YYEHMS.

6 Knaccmdumumpoatb xummnyeckme
peakuum (No Y1cny 1 coctasy pearupy-
IOLLMX 1 0OpasyoLmnXCcs BELLECTB).

6 CoctaBnaTe hopmynbl GUHAPHbIX

BEeLLEeCTB N0 BaneHTHOCTU 1 onpeaensTb

BalleHTHOCTb Mo hopMynam BeLLecTB.

PacctaBnsaTb koadhpuLmeHThl B ypaBHe-

HUSAX XUMUYECKMX peakumii.

CnepoBaTb NpaBunamM nonb3oBaHus

XMMMUYECKON NoCyaon 1 nabopaTtopHbim

obopyaoBaHveM, a Takke nNpaBunam

obpalleHuns C BelecTBamMmu B COOTBET-

CTBUW C UHCTPYKLMSIMU MO BbIMOSTHE-HUIO

nabopaTopHbIX XMMUYECKNX

OMbITOB.

6 Vicnonb3oBaTb Npu BbIMOSIHEHUN
y4ebBHbIX 3a4aHui 1 B nNpoLiecce
nccrnenoBaTenbCKon AeATENbHOCTH

o

o




MprMepbl XMMUYECKNX ABNEHNN
(npokanvBaHue MegHON NPOBOJIOKH,
B3aMMOAENCTBME Mera C KUCINOTOM).
Mopenu aTomMoB 1 MOneKyrn.

BbiyucneHus
— OTHOCUTENBHON MOMEKYNAPHON
MaccChbl BELLECTB;

— MaCcCOBOW 0NN XMMUYECKOro 3f1IeMeEH-

Ta no copmyrne coeMHeHUs

Hay4HO-NOMNYNSAPHY NUTepaTypy
XUMUYECKOTO COAEPKaHWs, CnpaBoy-
Hble MaTepuarnsl, pecypcbl VIHTepHeTa.

6 BbicTpanBaTb pa3BEpHYTLIE MMCbMEH-
Hbl€ W YCTHble OTBETbI C ONOPON Ha
nHopMaumio u3 y4yebHuka n cnpaBoy-
HbIX MaTepuarnos, rpPaMOTHO UCMOMb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca Xumum

Paspen 2. BaxHenwume npeactaBuTenu HeopraHmye

ckux BewecTs (30 4)

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

Bosgyx — cmech rasos. CoctaB Bo3gyxa.

Kucrnopoa — anemeHT 1 npocToe BeLle-
ctB0. O30H — annoTponHas moaudmka-
umsa kucrnopoaa. HaxoxaeHue kncnopo-
Aa B npupoae, hr3nyeckme n xmuMmmnye-
CKWe CBOWCTBA (peakumn OKUCTEHUS,
ropeHue). YcrnoBusi BO3HUKHOBEHUS 1
npekpalleHus ropeHus. MoHsTue

06 okcmpax.

Cnocobkl nony4eHns kucrnopoaa B
nabopaTtopun 1 NPOMBILLIIEHHOCTU.
MpumeHeHne kncnopoaa. Kpyrosopot
Kucrnopoaa B npvpoge.

TennoBown adhHEKT XMMNYECKON peak-
LUn, NMOHSATME O TEPMOXMMUYECKOM
YpaBHEHMU, 3K30- U IHAOTEPMUYECKMX
peakumsx.

6 PackpbiBaTb CMbICN U3y4aembix
NOHATWIA U NPUMEHATb 3TN NOHATUSA
npy onMcaHuM CBOWCTB BELLECTB U UX
npespaLLeHnin.

6 XapakTtepusoBaTb (ONMCbIBaTb)
cocTaB BO3ayxa, u3nYecKme 1 xu-
MU4YecKMe CBOMCTBA KMCropoaa,
cnocobbl ero nonyvyeHusi, NpUMeHeHue
W 3HaYeHME B NPUPOAE Y KU3HU
Yyernoseka.

6 CpaBHMBaTb peakLu ropeHns u
MeLNEeHHOrO OKUCTIEHMS.

6 Cobupatb Npmbopbl ANs Nony4YeHus
KMcrnopoga (BblTeCHEHWEM BOAbI U
BO3ayxa).

6 PacnosHaBaTb OMbITHbIM NYyTEM
KMCnopog.




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowwme faHHbIN
pasgen nporpamMmmsbl,
1N Konn4ecTtBO 4YacosB,
OTBOAUMOE Ha UX U3yveHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OesATeNIbHOCTU
obyu4arowmxcsi

Tonnueo (HedTb, yronb U MeTaH).
3arpsisHeHue Bo3agyxa, cnocobbl ero
npefoTBpaLLeHus. YcuneHne napHuKo-
BOro agpdpekTa, paspyLLUeHne 030HOBOIO
cnosi.

HdemoHcTpauum

BsaumogeincTteue ocdopa, cepbl

N xenesa C KNCIOPOAOM (BO3MOXHO
MCMornb30BaHWe BUAEOOMbITOB).
OnpepneneHue cofepXaHusa kucropoaa
B BO3AyXe.

OnbITbl, AEMOHCTPUPYHOLLNE YCIOBUSA
BO3HUKHOBEHMS U NMPeKpaLleHns
ropeHus.

NaGopaTopHble U NpakTuyeckue
paboTbl

JlabopamopHnbIl onbim:

O3HakomMneHune ¢ obpasuaMm oKCcuaos.
lNpakmuyeckas paboma:

Ne 3. MNonyyeHue n cobrnpaHme KMcnopo-
[a, U3y4eHne ero CBOWCTB.

6

(o)

[o2]

o

o

VMcnonb3oBaTh XMMUYECKYHD CUMBOMN-KY
ana  coctaeneHus opMyn BeLLecTB,
MOIEKYNAPHbIX YPABHEHUI XUMUYE-

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

CnepoBatb npasunam 6GesonacHow pabo-
Tbl B nabopaTtopuu npu WUCNOMb3OBaHWUK
XMMUYECKOW nocyabl U 06opyaoBaHus, a
Takke npasunam obpatleHus ¢

ropYNMK BELLLECTBaMU B ObITY.
lMnaHmpoBaTh M OCYLLECTBAATL Ha
NPakTUKEe XMMUYECKNE IKCMEPUMEHTHI,
npoBoauTb HabnoaeHns, aenaTb
BbIBOAbI MO pe3ynbTaTam 3KCnepu-
MeHTa.

YyacTtBoBaTb B COBMECTHOMN paboTe

B rpynne.

Vcnonb3oBaTb Npy BbINOSIHEHWM
y4ebHbIX 3a4aHuUii U B npoLiecce
uccrnegoBaTenbCKon AeATeNnbHOCTU




BbiyucneHusi

— MOJEKYNSAPHON Macchl Kucrnopoaa

1 030HA Ha OCHOBaHMM aTOMHOW MaccChbl
XUMWYECKOro anemeHTa

(2]

Hay4YHO-NOMYNAPHYIO NUTEepaTypy
XMMUWYECKOro CoAepXaHusi, CripaBoY-

Hble MaTepuarnsbl, pecypcbl VIHTepHeTa.
BeicTpavBaTh pasBEpHYThbIE NMCbMEHHbIE
W YCTHbIE OTBEThLI C OMOPOW Ha MHGOpMa-
Um0 U3 y4yebHuKa 1 CnpaBoOYHbIX MaTe-
pvanos, rpaMoTHO MCMOMb30BaTh U3yYeH-
HbIV MOHATUNHBIA annapaT Kypca XMMun

Tema 4. Bopopoga.
MNMoHaTMe o Kncnortax
n conax

CR))

Booopoa — aneMeHT un npocToe Bele-
CcTBO. HaxoxaeHue B npupone, husnye-
CKMe N XMMn4yeckmne CBoncTea (Ha
npuMmepe B3aMMOLEeNCTBMA C HeMeTarnna-
MW 1 OKCUZAAMWU MeTansoB), NpuMeHe-
HKe, cnocobbl NoMyyYeHUs.

MoHATHE 0 KUcnoTax u consx.

HemoHcTpauumn

Mony4yeHne, cobrpaHne 1 pacnosHasa-
HWe Bogopoaa.

"opeHne Bogopoaa.

BsanmogeiicTBne Bogopoaa ¢ OKCUMaoOM
meau(ll).

JNabopaTtopHble 1 npakTUyeckue
paboTbl

JlabopamopHsIt onbim:

B3anmopgerictBme KMCNoOT C MeTannamu.
lNpakmuyeckas paboma:

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

(2]

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

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

Cobupatb npmbop Ans nonyyeHus Bogo-
poaa.

Mcnonb3oBaTb XMMUYECKYH CUMBO-
WKy Anst cocTaBneHust popmyn
BELLLECTB, MOSIEKYNSAPHbIX YpaBHEHUIA
XVMUYECKNX peakuuii ¢ y4actuem
BOOOpOAa.

CnepoBaTb npaBunam 6e3onacHom
paboTkl B nabopatopum npu ncnorsb-
30BaHNM XMMUYECKOW nocyabl 1
obopynoBaHus, a Takke npasunam
o6palleHusi ¢ roproYnMmMn BeLLeCTBaMu
B ObITY.




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4aruwmxca

Bbi4ucneHus

— MONeKynspHOM Macchl BELLeCTBa Ha
OCHOBaHWUN aTOMHOWM Macchl XMMn4e-
CKMX 9N1EMEHTOB

6

o

MnaHvpoBaTb 1 OCYLLECTBATL Ha
NpakTnke XMMn4eckme aKkCnepmnMeHThbl,
npoBoAMTb HabnoaeHus, Aenatb
BbIBOAbI MO pe3ynbTaTtaM 3KCNepuMeHTa.
Y4yacTBOBaTh B COBMECTHOM paboTe B
rpynne

Tema 5. KonunyecTBeHHble
OTHOLLUEHUA B XMMUUN
(4 4)

KonnyectBo Bewectea. Monb. Monsip-
Has macca. 3akoH Asoragpo. Monsp-
HbI 00BbEM ra3oB. PacyéTbl No xmMmu4e-
CKUM ypaBHEHMUSAM.

HdemMoHcTpauus

O6pa3upl BeLLecTB KonmM4yecTsoM 1 Mornb.

BbiqyucneHusi

— o0b6béMma, KonnyecTBa BelllecTBa rasa
Mo ero N3BeCTHOMY KONMYeCTBY BeLLe-
cTBa uUnn ooLémy;

— 0OGBEMOB rasoB Mo ypaBHEHUIO
peakLun Ha OCHOBE 3aKOHa OOBLEMHBIX
OTHOLLUEHWIA ra3oB

o

o

o

PackpbiBaTb CMbICI U3y4aeMbIX
NOHATUM U NPUMEHATb 3TN NOHATUS,

a TaKKe U3y4eHHble 3aKOHbI N TEOPUU
0N peLleHust pacyéTHbIX 3aau.
BbluncnaTe MONSPHYO Maccy BELLECTB;
KONM4ecTBO BellecTBa, 06bEM rasa,
Maccy BeLLEeCTBa;

MpoBoANTb pacyéThbl MO YPaBHEHUSAM
XMMUYECKUX peakLuii: KONMYecTea,
00bEMa, Macchl BeLLLECTBA MO U3BECTHO-
My Konu4yecTBy, o6bEMY, Macce peareH-
TOB WU NPOAYKTOB peakuuu.
BeicTpanBaTb pa3BEpHyTbIE MMCbMEH-
Hbl€ U YCTHbIE OTBETbLI C OMOPON Ha WH-
dhopmaumio n3 y4ebHvKa 1 cnpaBOYHbIX
MaTepuanos, rpaMOTHO UCMOSL30BaTb
N3YyYeHHbIN NOHATUAHBINA annapaT

Kypca Xumum




Tema 6. Bogaa.
PactBopbl. MoHATHe 006
OCHOBaHwMsX (5 u)

dunsmyeckne ceonctea Boabl. AHanm3

N CUHTE3 — MeTOoAbl U3y4YeHus cocTaBa
BOAbI.

XnMmun4yeckne cBomcTBa BoAbl

(peakuun ¢ meTannamu, okcnagamu
MeTarnnoB U HemMeTanmnos).

CoctaB ocHoBaHui. MNoHaTHe 06 NHau-
KaTopax.

Bopa kak pactBoputens. Pacteopsbl.
PactBopumMOCTb BeLLEecTB B BoJe.
HacblleHHble U HEHAChILLEHHbIE
pacTBopbl. MaccoBas gons BellecTsa B
pacTBope.

Ponb pactBopoB B Npmpoae 1 B X13HU

yenoseka. KpyroBopoT Boabl B Npupoge.

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

[OemMoHcTpauumn

OneKTponu3 BoAbl; CUHTE3 BOAbI;
B3aMmogencTeme BoAbl C MeTannamm
(Na, Ca) (Bo3MOXHO ncnonb3oBaHue
BMAeoMaTepmnanos).

PacTtBopeHune BelLeCcTB C pasnunyHom
pacTBOPUMOCTbHO.

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

lpakmuyeckasi paboma:

Ne 5. MpuroToBneHne pacTBOPOB C
onpenenéHHon maccoBoy fonen pac-
TBOPEHHOIO BELLEeCTBa.

6 PaCKprBaTb CMbICIT nU3y4aemMblix

MOHATUI U NPUMEHATb 3TW NOHATUSA
npu onucaHUn CBOWCTB BELLECTB U UX
npespaLLeHni.

XapaktepusoBaTb U3NYECKME 1
XMMUYECKMe CBONCTBA BOAbI, €€ porb
Kak pacTBOpUTENS B NPUPOAHbLIX
npoueccax.

CocTaBnaTb ypaBHEHUS XMMUYECKUX
peakumi ¢ yqacTvem Boapl.
OOBACHSATL CYLLHOCTb 3KONMOrMYECKUX
npobnem, CBA3aHHbIX C 3arpa3HeHNEM
NPUPOLHbIX BOA, CNOCOObI O4MUCTKM
BOAbI OT MPUMECEN, Mepbl MO OXpaHe
BOZ, OT 3arpsi3HEHUS.

MnaHnpoBaTb 1 OCYLLECTBNATL Ha
NPakTUKE XMMUYECKNE IKCMEPUMEHTHI,
npoBoAUTb HabMNAeHUs, AenaTb Bbl-
BOAbI MO pe3ynbTaTam 3KCNepumeHTa.
CnepoBaTb npaBunam 6e3onacHoim
paboTkl B nabopaTtopun Npu NCMonb30-
BaHUU XMMUYECKon nocyabl n obopyano-
BaHuS.

MpoBoANTL BBIYUCNIEHWS C MPUMEHEHU-
eM NOHATUS «MaccoBas A0oNs BelecTsa
B pacTBoOpe».

Mcnonb3oBatb Npy BbINONHEHUN
y4ebHbIX 3a4aHuUii U B NpoLiecce
uccrnenoBaTenbCkon AesTeNbHOCTH
Hay4YHO-NOMYNAPHYO NUTEpaTypy
XMMUWYECKOro CoAepKaHusi, CrpaBoY-Hble
maTtepwuarnsl, pecypcebl IHTepHeTa.




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpamMmmsbl,
1N Kofin4yecTtBO 4YacosB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OesATeNIbHOCTU
obyuyarowmxcsi

BbiyucneHus
— C MCNOMb30BaHMEM MOHATUS «MaCcCo-
Basi O BELLeCTBa B pacTBope»

6 BbicTpauBaTtb pa3BépHyTble MMCbMEH-

Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHpopmaumio 13 y4ebHuka n cnpasoy-
HbIX MaTepuarnos, rPaMOTHO UCMOb30-
BaTb U3YYeHHbIN MOHATUMHBIN annapat
Kypca Xumunm

Tema 7. OcHOBHbIe Knacchbl
HeopraHu4eckux
coeauHeHUn

(11 4)

Knaccudukauusa HeopraHu4eckux
coeuHEeHNN.

Oxkcuabl: cocTaB, Knaccudumkaums
(ocHOBHbIE, KUCNOTHBIE, aMOTEPHbIE,
HeconeobpasyrLme), HOMeHKnaTypa
(MexgyHapogHas v TpuBMarnbHas).
MonyyeHne n xumun4yeckue CBOMCTBA
KMCINOTHBIX, OCHOBHbIX 1 aM{OTEPHbIX
OKCWIOB.

OcHoBaHus: cocTaB, Knaccuduvkaums,
HOMeHKaTypa (MexayHapoaHas u
TpuBManeHas), puanyeckue n xummye-
CKMe CBOWCTBA, CNOCOObI MOMyYeHus.
KucnoTbl: cocTtas, knaccudmkaums,
HOMEHKMaTypa, pmanyeckne n xmmmye-
CKue CBOWCTBA, CNOCcobbl NONMyYeHus.
Psin akTMBHOCTM MeTansos.

6 Knaccucmumpoatb usyvyaembie

BellecTBa no CoctaBy U CBOWCTBaM.

6 CocTaBnaTb hopMysibl OKCUAOB,

KMCNOT, OCHOBAHWUI, CONeln 1 Ha3biBaTb
UX N0 MEXAyHapoa4HOW HOMEHKNa-
Type.

6 MporHo3npoBaTh CBOMCTBA BELLECTB Ha

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

6 CocTaBnsiTb MONEKYNsIPHbIE ypaBHe-

HWS1 peakLnid, UNMHCTPUPYIOLLMX
XUMUYECKME CBOWCTBA U CNocobbl
nony4vyeHusa BellecTB N3YyYEHHbIX
KnaccoB/rpynn, a Takke NnoaTeepxaa-
IOLLMX FEHETUYECKYHO B3aNMOCBSI3b
MexXay HUMK.




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

eHeTW4eckas cBA3b Mexay Knaccamm
HeopraHM4YecKknx CoeanHEeHNUN.

HdemoHcTpauum

O6pa3ubl HeOpraHN4YeCcKnx BeLLECTB
pasnuYHbIX KMaccoB.

BsaumogewncTteme pactesopa cepHomn
KMcnoTbl ¢ okcugom meau(ll).

Peakuusa HenTpanusaumn.

BbiTecHeHve ogHoro metanna apyrum un3
pacTBopa Conu.

TNabopaTopHbIe u NnpakTMyeckue
paboThbl

JlabopamopHbie orbImabI:
B3aumopgeincTBme KUCNoT ¢ MeTannamu.
lMonyyeHne HepacTBOPUMbIX OCHOBAHUN.
B3aumoperictBMe HepacTBOPUMBIX
OCHOBaHWM C KACNOTaMMU.

PasnoxeHnue rugpokcuga meaun(ll) npm
HarpeBaHuu.

lpakmuyeckasi paboma:

Ne 6. PelueHne akcnepMmeHTanbHbIX
3agady no TemMe « OCHOBHbIE KNacchbl
HeopraHN4YeCcKkUX COeaUHEHNINY .

Bbi4ucneHusi
— MO ypaBHEHMAM XUMUYECKUX peaKuui

6 Mpon3BoauTb BbIYMCIIEHMS MO YpaBHe-
HUSIM XMMUYECKUX peaKkuui.
MnaHnpoBaTb 1 OCYLLECTBNAATL Ha
NpakTUKe XMMUYECKNE IKCNEPUMEHTHI,
npoBoANTbL HAabMAeHUs, AenaTb
BbIBOAbI MO pe3ynbTaTam 3KCnepuMeHTa.
CnepoBaTb npaBunam 6e3onacHom
paboTbl B nabopatopun nNpu Ncnonb3o-
BaHWM XUMMUYECKON nocyabl u obopyno-
BaHUA.

6 Mcnonb3oBaTtb Npu BbINOMHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
ncecrnenoBaTenbCKon AesTenbHOCTU
Hay4HO-NOMNYNAPHYI NuTepaTypy
XUMUYECKOrO COAEepXKaHusi, CpaBoY-
Hble MaTepuarnbl, pecypcbl VIHTepHeTa.

6 BbicTpanBaTb pa3BépHyTble MMCbMEH-
Hbl€ U YCTHbIE OTBETHI C ONOPOK Ha
nHopMaumo u3 y4ebHuka 1 cnpaBoy-
HbIX MaTepuarnos, rPaMOTHO MUCMOMb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca XmMmum

]

(o))




lMpodomxeHue mabi.

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpamMmmsbl,
1N Kofin4yecTtBO 4YacosB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHoOe coaepxaHue

OCHOBHbIe BUAbl OesAsTeNIbHOCTU
obyuyarowmxcsi

Paspen 3. NMepuoaunyecknnn 3akoH u MNeprnoagnyeckas cuctema xmumum4yeckmx anemenToB [1. U. MeHgeneeBa.

CTpoeHue aToMo

B. XuMnyeckas cBA3b. OKUCNMTEeNbLHO-BOCCTaHOBUTEbHbIE peakuum (15 4)

Tema 8. MNepnoagnyeckunn
3akoH u MNepuogunyeckasn
cucTeMa XMMH4YeCKux
anemeHToB [1. U. MeHgene-
eBa. CTpoeHue aTtoma (7 4)

MepBble NonbITKK Knaccudukaumm
XUMUYECKUX dnemMeHToB. MNMoHsTue o
rpynnax CXO4HbIX 3NeMEHTOB (LLenoYy-Hble
1 LWEeNoYHO3eMenNbHblIe MeTansbl,
ranoreHbl, MHEPTHbIE rasbl). ANEeMEHTHI,
KOTOpble 06pa3yoT aMOTEPHbIE OKCUAbI
1 rmapokcuapbl. MNeprnognyeckuin 3aKoH 1
Mepuogu-yeckas cuctema XMMMYECKNX
3NeMeHToB

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

Ctpoenne atomoB. CocTaB aTOMHbIX
sapep. N3oTonbl. OnekTpoHbl. CTpoeHne
3NEKTPOHHbIX 060/104EK aTOMOB NEPBbLIX
20 xumun4eckux anemeHToB MNeproguye-
ckon cuctembl [1. 1. MeHgeneesa.
XapakTepucTvka XMMU4ecKoro afieMeH-Ta
no ero nonoxeHuto B Mepuognyeckom
cucteme . V. Mengeneesa.

6 PackpbiBaTb CMbICIT NEPUOANYECKOTO
3aKoHa.

6 [MoHMMaThb CcylecTBOBaHVEe nepuoanye-
CKOW 3aBUCMMOCTUN CBOWCTB XMMMWYE-CKNX
3MemMeHTOB (M3MeHeHVe paanycoB
aTOMOB M 3NEKTPOOTPMLATENBHOCTM)

N UX COEONHEHWIN OT NONOXEHUS B
NeprvoanN4ecKon CUCTeMe U CTPOEHUS!
aToma.

6 YcTaHaBnmBaTb CBA3b MEXAY Nonoxe-
HVWeM anemMeHTa B MepuoanN4eckomn
cucTeme 1 CTpoeHmeM ero atoma (coctas
1 3apag a4pa, obLiee YMCno 3NeKTPOHOB
1 pacnpegerneHune nx no 3NeKTPOHHbIM
cnosim).

6 [NporHo3npoBaTh xapakTep U3MeHEHUs
CBOWCTB 3M1EMEHTOB U UX COeAMNHEHWI MO
rpynnam n nepvogam lNepuognyeckom
cucTeMsl.

6 XapakTepn3oBaTb XMMUYECKNE SNIEMEH-
Thl MePBbIX TPEX NepnoaoB, Kanwus,




3HauyeHue Nepuoguyeckoro 3akoHa Kanbuus no ux nonoxexHuto B Mepuo-

n MNMepuogunyeckon cUCTEMbl XMMMYe- andeckom cucteme 1. . MeHgeneesa.
CKUX 3NIEMEHTOB ANS pa3BUTUS Hayku 1 6 CneposaTtb npasunam 6e3onacHon pabo-
npaktukn. . . MeHgeneeB — y4éHbin, Tbl B TabopaTtopun Npu UCMNonb30BaHNA
neparor U rpaxaaHnH. XMMUYECKOM Nocyabl 1 060pyA0BaHMS.
[leMOHCTpaLmm 6 BbicTpanBaTtb pa3BépHyTble MNCbMEH-
KopoTkonepuroaHas 1 AnMHHONepyos:- Hble M YCTHbIE OTBEThI C OMOPOW Ha

Hasi (hopMbl MeproanyecKoi cUCTeMbI MH(OpMaLMIO u3 y4ebHmKa 1 cnpasoy-
XMMUYECKUX anemeHToB [1. V. MeHaene- HbIX MaT€pnanos, rpaMoTHO UCrosb3o-
eBa. BaTb U3Y4YEHHbIV NMOHATUIHLIA annapat
OsHakomneHne ¢ obpasLiamm MeTannos Kypca xumum.

[}

Mcnonb3oBatb Npy BbINOMHEHUN
y4ebHbIX 3aAaHuU TEKCTbI y4ebHuKa,
cnpaBoyHble MaTepuans! (Mepuogunye-
CKYI0 CUCTEMY XMMUYECKUX IFIEMEHTOB
0. . MeHgeneesa, Tabnuuy pacteopu-
MOCTHW KMCMOT, OCHOBAHWI 1 CONen B
BOAE, ANEKTPOXUMUNYECKUIA pAf
HanpspKeHUn MeTannos).
Mcnonb3oBatb Npy BbINOMHEHUN
y4ebHbIX 3aAaHuii U B npoLiecce
nccnenoBaTenbCkon AesTeNbHOCTH
Hay4YHO-NOMYNAPHYO NUTEPaTypy
XMIMWYECKOro CoAepXaHusi, CrpaBoY-
Hble MaTepuansl, pecypcel MIHTepHeTa

1N HemMmeTannos.

JlaGopaTtopHble ¥ NnpakTU4eckue
paboTbl

JlabopamopHnbIl onbim:
B3aumopeicTeme rugpokcmaa umMHka ¢
pacTBOpamu KUCIOT U Lienoyen

[e2]

Tema 9. Xumunyeckasi cBA3b. OnekTpooTpuLaTensHOCTbL aTOMOB 6 PackpbiBaTb CMbICIT U3y4aembIx
OKMCNNTENbHO-BOCCTAHOBU- | XMMWNYECKNX 3NEMEHTOB. NOHATUN.
TenbHble peakuumn Xumuyeckas cBa3b (MOHHas, koBaneHTHas | 6 OnpegenaTb BUO XMMUYECKOW CBS3N

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




OkoHyaHue mabnn.

MpumepHbIe TeMbI,
packpbiBalolne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yyeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbLHOCTU
obyyatowmxcs

CTeneHb OKUCNEHUS.
OKNCNUTENBHO-BOCCTAHOBUTENbBHbIE
peakumun (OBP). MNpouecchl okncneHuns
1 BoccTaHoBneHus. Okucnutenu u
BOCCTaHOBUTENN.

HAemoHcTpauum
OKUCNUTENBbHO-BOCCTAHOBUTENbHbIE
peakumu: ropeHne, peakummn pasnoxe-
HUSI, COEAUHEHNS

6 OnpepnensaTb CTENEHb OKUCINEHMUS
XMMUYECKOTO 3fIEMEHTa No hopmyne
€ro CoeaAnHeHMs.

6 OnpepnenaTb 9aNeMeHT (BeLLecTBo) —
OKMCMUTENb U 3NeMEHT (BELLECTBO) —
BOCCTaHOBUTENb.

6 OBBACHATL CYLLHOCTb NPOLECCOB
OKMCINEHNS N BOCCTAHOBMEHUS.

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

6 CocTaBnsiTb ypaBHEHUE OKUCTUTENb-
HO-BOCCTaAHOBMWTENbHOWN peakumm.

6 Vcnonb3oBaTb Npu BbINOIHEHWM
y4ebHbIX 3aAaHU TEKCTbI y4ebHumka,
crnpaBoYyHbIE MaTepuansl (nepuoaunye-
CKYI0 CUCTEMY XMMUYECKNX 3NEMEHTOB
0. N. MeHgeneesa, Tabnuuy pactesopu-
MOCTM KMUCIIOT, OCHOBAHW 1 CONen B
BOJE, ANEeKTPOXMMUNYECKNI pag,
HanpsKeHU MeTannoB)




9 KITACC

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

MpumepHbIe TeMbI,
packpbiBalowme faHHbIN
pasgen nporpamMmmsbl,

1 KONMU4YeCcTBO 4acoB,
OTBOAMMOE Ha UX U3yveHue

OcHoBHoOe cogepxxaHue

OCHOBHbIe BUAbl OesAsTeNIbHOCTU
obGyyarowmxcs

Paspen 1. BewectBo 1 xXuMmmnyeckue peak

umm (17 4)

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

Mepuoanyeckunit 3akoH. Nepuogmyeckas
cucTeMa XMMUYeCKNX 3r1IeEMEHTOB

0. N. Menpeneea. CTpoeHne aToMOB.
3aKOHOMEPHOCTUN B MU3BMEHEHMWN CBOWCTB
XUMUYECKNX 3NTIEMEHTOB NEPBbIX TPEX
NnepuoaoB, Kanus, KanbLms n nx
COEaVHEHN B COOTBETCTBUM C NOJIOXKE-
HWEM 3NIEMEHTOB B NEPUOANYECKON
CcUCTEME M CTPOEHMEM UX aTOMOB.
Knaccudukauusa n HomeHknaTypa
HEOpraHN4YecKknx BeLLecTB (MexayHa-
poAHas u TpuBManbHas). XuMmmyeckune
CBOMCTBA BELECTB, OTHOCALMXCA K
pa3nnyHbIM KraccaM HeopraHN4Yeckux
COEaVHEHUN, NX FTeHeTUYecKas CBS3b
HeopraHN4Yeckmnx BeLLecCTB.

CTpoeHue BelLecTBa: BUAbl XMMUYECKOMN
CBSI31 U TUMbI KPUCTANIINYECKUX PELLIE-

TOK. 3aBMCUMOCTL CBONCTB BELLECTB OT UX

CTpOEeHUA.

6 XapaKTtepm3oBaTb XMMUYECKNE

3NeMeHThI NepBbIX TPEX NEPUOOB,
Kanusa n KanbLumsi No NX NonoXeHuo B
Mepuoguyeckon cucteme . N. Men-
nenee.a.

KnaccndpuuymupoBaTth 1 Ha3biBaTb
HeopraHM4yeckne BeLLEeCTBa U3YyYEHHbIX
KIaccoB.

OnucbiBaTh 06LLME XUMUYECKNE
CBOWCTBA BELLECTB PA3NINYHbIX KIac-CoB,
noATBepXxaaTb CBOMCTBA NpUMepa-mu
MOJEKYISIPHBIX YPAaBHEHWUIA XUMU-YECKNX
peakuun.

Onpepensitb BUL4 XMMUYECKOWN CBSA3U U
TUN KPUCTaNINYECKON PELLETKN
BelllecTBa.

MporHosmpoBaTh CBONCTBA BELLECTB B
3aBMCUMMOCTM OT UX CTPOEHMUSI.
BbicTpamBaTtb pa3BEpHyTbIE NMMCbMEH-
Hbl€ W YCTHbIE OTBETLI C ONOPON Ha




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolne faHHbIN

pasgen nporpammbl,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4aruwmxca

HdemoHcTpauum

1. Mogenu Kpuctannmyecknx peLuéTok
HeopraHM4yecknx BeLLECTB.

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

o

nHopMauumio u3 y4yebHuka n cnpaBoy-
HbIX MaTepuarnoB, r(PaMOTHO UCMOSb30-
BaTb M3YYEHHbI NOHATUNHBLIA annapaTt
Kypca XMMuu.

VMcnonb3oBaTtb Npy BbINOMIHEHUN
y4ebHbIX 3a4aHuii U B npoLiecce
nccrnenoBaTenbCKon AeATenbHOCTU
Hay4HO-NOMNYNAPHY NuTepaTypy
XMMUWYECKOro CoAepKaHusi, CrpaBoY-
Hble MaTepuarnsl, pecypchl MIHTepHeTa

Tema 1. OCHOBHbIe 3aKOHO-
MEPHOCTU XMMMUYECKUX
peakuum

(4 4)

Knaccudgukaumsa Xummyecknx peakumnim
Mo pasnu4yHbIM Npu3Hakam (no Yucny u
COCTaBy y4aCTBYHLLMX B peakuum
BELLEeCTB, NO TENNOBOMY apdekTy, no
N3MEHEHUIO CTEMEHEN OKUCTIEHUS
XUMUYECKMNX 3NIEMEHTOB, MO 06paTMMO-
CTK, MO y4acTuIo kaTanmsaTopa).

OK30- 1 3HOOTEPMUYECKME peaKkLuu,
TEPMOXUMUYECKME ypaBHEHUs. MoHa-
THE O CKOPOCTU XMMUYECKOW peaKLmm.
[MOHsITME O FOMOrEHHbIX Y FETEPOrEHHbIX
peakuusx. MNoHsTue 06 obpaTnMbIX

6

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

KnaccuduumpoBatb XuMmnyeckme
peakummn Mo pasnnyHbIM NpusHakam.
YcTaHaBnvBaTh 3aBUCMOCTb CKOPOCTU
XMMUYECKOM peakLmmn OT pasnnyHbIX
chakTopos.

MporHo3mpoBaTb BO3MOXHOCTU
NnpoTeKaHUs XUMUYECKMX NpeBpaLLe-
HWI B Pa3fMYHbIX YCIOBUSX.




1 HeobpaTNMbIX XMMUYECKNX peakLum-
ax. lNNoHATME O XMMUYECKOM paBHOBE-
cumn. ®akTopbl, BUSIOLLME HA CKOPOCTb
XMMWYECKON peakLmmn 1 NOoNoxXeHne
XMMWYECKOro paBHOBECHS.
OKMCnNUTENbHO-BOCCTaHOBUTENbHbIE
peakuum (3MeKTPOHHbIN BanaHc okucnu-
TEnNbHO-BOCCTAHOBUTENBHON peakuun).

HemoHcTpauumn

1. 3aBMCUMMOCTb CKOPOCTU XMMMNYECKOM
peakumm OT pasnu4HbiX hakTopos.

2. Bo3gencTeue kaTanusaTopa Ha
CKOPOCTb XMMWYECKOWN peakumm.

3. Mpumepbl HeoGpaTUMbIX 1 0bpaTu-
MbIX peakLuui.

4. CmMelleHNe paBHOBECUS XMMUYECKON
peakuum.

BbiyucneHus

— KOnuYecTBa BellecTBa, 00béma 1
MaccCbl peareHToB Unu NpoayKToB Mo
YPaBHEHUSIM XMMUYECKUX PEAKLIMNA

6 OnpenenaTb oKMcnuTEnb N BOCCTaHO-
BuTens B OBP.

6 CocTaBnsTb 3MNEKTPOHHbIN BanaHc
peakuum.

6 MponsBoANTE BLIYUCIIEHUS MO XMMUYeE-
CKUM ypaBHEHUSAIM.

6 BbicTpauBaTb pa3BépHyTblie MMCbMEH-
Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHopMauumio u3 y4yebHuka n cnpaBoy-
HbIX MaTepuarnos, rPaMOTHO UCMOb30-
BaTb U3YYeHHbIN MOHATUMHBIN annapat
Kypca Xumum.

6 Vicnonb3oBaTb Npu BbINOMHEHWUU
y4ebHbIX 3agaHui 1 B npolecce
nccrnenoBaTenbCKon AeATeNbHOCTH
Hay4HO-MOMyNAPHYL0 NUTepaTypy
XMMWUYECKOro codepXaHusl, cripaBoy-
Hble MaTepuansl, pecypchl VIHTepHeTa

Tema 2. dnekTponutuyeckas
auccoumnauns. Xummuyeckume
peakuum B pacTBopax

(84)

Teopust aNeKTPONMTUYECKON ANCcoLmna-
LMK, DNEKTPONUTBI N HE3MEKTPOIUTI.
KaTuoHbl, aHMoHbI. MexaHu3m amcco-
LuaLmm BELECTB C pasnnyHbIMU
BMOAMM XUMUYECKOW cBsA3KN. CTeneHb
avccoumaumn. CunbHble n crniabble
3MEKTPONUTLI.

6 PackpbiBaTb CMbICIT M3y4YaeMbix
NMOHATUI, @ TaKKE CMbICIT TEOPUU
ANEKTPONUTUYECKON auccoumaLnm.

6 OOBbACHATbL NPUYNHBI ANEKTPONPOBO-
HOCTU BOOHbIX pacTBOPOB.

6 CocTaBnATb ypaBHeHUs anccoumnaumm
KWUCNOT, Weno4ven n conen, nomnHble




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyyatowmxcs

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

XnMUn4eckne CBOMCTBAa KMUCMOT, OCHOBA-
HWUIA 1 conen B cBeTe npeacTaBneHnii 06
anekTponuTuyeckon guccoumauun. Cpeaa
pacTBopa. [NoHsATMe 0 rngponuse conen.
KayecTBeHHbIE peakumm Ha KaTUOHbI

N aHUOHBI.

[OemMoHcTpauumn

OnekTpuyeckas NpoBoAMMOCTb pacTBO-
pOB BELLECTB; ABMXEHNE MOHOB B 3NEK-
TPUYECKOM norne.

OnbITbl, UNMOCTPUPYIOLLIME MPU3HAKN
npoTekaHus peakumin MOHHOro obmeHa.
OnbITbl MO ONpPeAeneHnto cpeabl 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)

o

N COKpPALLEHHbIE MOHHbIE YPaBHEHNS
XUMUYECKNX PeakLnii MIOHHOTo
obmeHa.

MnaHpoBaTh 1 OCYLLECTBMATL Ha
npakTuKe XMMUYECKNE SKCTIEPUMEHTHI,
npoBoAnTbL HabnaeHus, aenaTb
BbIBOAbI MO pesynbTaTaM 3KCrepuMeH-
Ta.

CnepoaTb npasunam 6e3onacHom
paboTbl B nabopaTtopun Npu UCNosb30-
BaHUU XMMuU4eckon nocyasl n obopyno-
BaHUA.

Mpoun3BoanTb BbIMUCIIEHNS MO XUMUYE-
CKUM YypaBHEHMSIM.

BbicTpanBaTtb pa3BépHyTble NUCbMEH-
Hble M YCTHbIE OTBEThI C OMOPOW Ha
NHGopMaumto u3 y4ebHuka 1 cnpaBoy-
HbIX MaTepuanos, r[PaMOTHO UCMOMb30-
BaTb U3YYEHHbIV NOHATUNHBIN annapat
Kypca XUMuu.

VMcnonb3oBaTtb Npy BbINONHEHUN
y4ebHbIX 3a4aHuUii U B npoLiecce
ncenegoBaTenbCkon AeATernbHOCTU




n wénoyu, kapboHaTta HaTpusa 1 Consa-HOn
KMCNOThI, peakunst HenTpanu3auum Mexay
rMOPOKCMAOM Kanmsi U CONAHON KUCNOTOMN.

lpakmuyeckasi paboma:

Ne 1. PelueHune akcnepMMeHTanbHbIX
3ajad no Teme.

BbiqucneHus

— M0 YpaBHEHUSIM XUMWYECKNX pPeaKLii

Hay4HO-NONYNSPHYI0 NUTEpaTypy
XUMUWYECKOTO COAEPKaHUs, CrpaBoy-
Hble MaTepuanbl, pecypcbl MHTEepHeTa

Paspen 2. HemeTtannbl n nx coeguHeHus (24 y)

Tema 3. O6wasn xapakTepu-
CTUKa XMMWUYECKUX IeMEH-
ToB VIIA-rpynnbl. FanoreHbl
(44)

OOwas xapakTepucTuka ranoreHos.
OcobeHHOCTN CTPOEHNsT aTOMOB 3TUX
3N1EMEHTOB, XapaKTepHble Arsi HUX
cTeneHu okucneHusi. CTpoeHue n
dn3nyeckne CBoMCTBa NPOCTLIX Be-
LLIlecTB — ranoreHoB. Xumuyeckue
CBOWCTBa Ha npumepe xropa (B3aumo-
[encTBme ¢ meTannamu, HemeTannamu,
weno4vamu). Xnoposogopoa. ConsiHas
KMcnoTa, XMMn4eckne CBOMCTBA,
rnonyyeHue, npumeHeHne. KayecteeH-
Hble peakuun Ha ranoreHuUa-1oHbI.
[encteue xnopa v xnoposogopoaa Ha
opraHuam 4yenoseka. BaxHenwuve
XINopuAabl U X HAaXOoXAeHne B npupoae.

OemMoHcTpauun
Bupoeomatepuansl: ranoreHbl U nx
COENHEHNS.

O6pasubl Xopuaos.

6 OBBACHATL 06LLME 3aKOHOMEPHOCTH B
N3MEHEeHUN CBONCTB HEMETAINMOB U MUX
CoefIMHeHWN B npegenax Manbix nepuo-
O0B 1 rmaBHbIX nogrpynn Mepuoaunye-
CKOWN CUCTEMbI XMMUYECKNX IEMEHTOB C
YY4ETOM CTPOEHUS MX aTOMOB.

6 XapakrtepusoBaTb hU3MNYECKME U XN-

MUYeCKMEe CBOWCTBA MNPOCTbIX BELLECTB

ranoreHoB (Ha npumepe xnopa) un

CNOXHbIX BELLECTB (XTOpOBOAOPOAa,

Xnopuga HaTpwusi), Cnocobbl UX nNomny4ye-

HWS1, MPUMEHEHNE U 3HAYEHUE B NpuUpoae

W XXU3HW YenoBeka.

OnpepensiTe ranoreHna-nuoHsl B

pacTBope.

MnaHupoBaThb M OCYLLECTBNSATL Ha

NpaKkTKe XMMUYeCcKne aKCnepuMeHThl,

NpoBOAMTL HabnoaeHWs, AenaTtb

BbIBOAbI MO pe3ynbTaTtam 3KCNepruMeHTa.

o

o




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne AaHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4aruwmxca

JNTaGopaTopHble U npakTuyeckue
paboThbl

JlabopamopHbIl onbim:
Pacno3HaBaHue xnopua-uoHoB.
lMpakmuyeckas paboma:

Ne 2. MNony4yeHne cCoNaHOM KUCMOThI,
n3y4yeHne e€ CBOWCTB.

Bbi4ucneHusi

— MO ypaBHEHMSM XMMMWUYECKMX peak-
LW, eCnv OAMH U3 peareHToB AaH B
N30bITKE;

— 0OGBEMOB rasoB Mo ypaBHEHWIO
peakuun Ha ocCHoBe 3aKOHa 06BLEMHbIX
OTHOLLIEHUI ra3oB

6 CnepgoBatb nNpaBuiam 6esonacHon pabo-

Tbl B NabopaTtopuu Npu MCNonbL30BaHNM
XUMUYECKOW nocyabl n 060pyaoBaHMS.
BeicTpamBaTb pa3BEpHyTbIE NMMCbMEH-
Hbl€ 1 YCTHblE OTBETbI C ONOPOW Ha
nHdopMaumio u3 y4ebHuka 1 cnpaBoy-
HbIX MaTepuarnos, rPaMOTHO UCMOb30-
BaTb U3YYEeHHbIN MOHATUMAHBIN annapart
Kypca Xumum.

Wcnonb3oBaTb Npu BbIMNONHEHUN
y4ebHbIX 3aaHuii U B npoLiecce
nccrnenoBaTenbCKon AeaTenbHOCTU
Hay4YHO-NOMyNAPHYO NUTEPaTypy
XMIMNYECKOro CoAaepXaHusi, CrpaBoY-
Hble MaTepuarnsl, pecypcbl MIHTepHeTa

Tema 4. O6Lwan xapaktepu-
CTUKa XMMUYECKNX 3TIeMeH-
ToB VIA-rpynnbl. Cepa n eé
coeguHeHus (5 4)

O6Lasn xapakTepuCTUKa 3NIEMEHTOB
VIA-rpynnbl. Ocob6eHHOCTN CTpoeHUs
aTOMOB 3TMX 3/IEMEHTOB, XapaKTepHbIe
AN HUX cTeneHu okncnexus. CTpoeHne
n punsnyeckme CBOMCTBa NPOCTbIX
BELLEeCTB — Ku1cropoaa u cepsbl.
AnnoTponHbie MoandUKaLMmn KNCITOpO-

Ja un cepbl. XUMUYecKkne CBONCTBA Cepbl.

CepoBofopop, CTpoeHue, huandeckue

OGBbACHATL 06LLIMEe 3aKOHOMEPHOCTH

B M3MEHEHMUN CBOWCTB 311IEMEHTOB
VIA-rpynnbl 1 nx coegnHeHun

C Y4ETOM CTPOEHUSA UX aTOMOB.
XapaktepusoBaTb pusnyeckme

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




n xmmuyeckme ceonctaea. Okeunabl cepbl

KaK npeacraBuTesnin KUCIOTHbIX OKCU-O0B.

CepHas kucnota, usundeckue

N XMMu4yeckue ceoncTea (obLue Kak
npeacTaBuTens Knacca KACnoT 1 cneum-
dnyeckue), NpuMeHeHue.

Xumunueckme peakuum, nexatime B oc-
HOBE NPOMbILLINIEHHOrO cnocoba nonyye-
HWS CepHOW KMCNOTbl. Annaparbl 1
npoTekaroLime B HUX npouecchl (Ha npu-
Mepe NPOn3BOACTBA CEPHON KUCNOThI).
Conu cepHON KUCNOTbI, KAYeCTBEHHadA
peakums Ha cynbdaT-uoH. Haxoxaexune
cepbl 1 €€ coeanHeHni B npupoae.
Xumunyeckoe 3arpsi3HeHne okpyxatoLLen
cpeabl COEANHEHUAMU Cepbl (KUCINOTHbIE
OOXOK, 3arpsi3HeHre BO3ayxa U
BOAOEMOB), cnocobbl ero
npeaoTBpaLleHunst.

OemMoHcTpauumn

Konnekuumn (Bngeomartepumansl): cepa u
eé coeiuHEeHUS.

O0yrnvBaHue caxapa nog AerNCTBUEM
KOHLIEHTPMPOBAHHOW CEPHOWN KUCNOTbI.

TNabopaTopHble u NnpakTMyeckue
paboThbl

JlabopamopHble onbimbl:

O6HapyxeHue cynbgaT-MoHOB.
B3anmogelictBrne pa3baBrieHHON CepHom
KMCMNOTbI C LIHKOM.

nony4yeHns, NPUMEHEHNE 1 3Ha4YeH e B
NPUPOLAE W XKM3HN YenoBekKa.

6 OnpenendATtb Hanuyme cynbdar-noHoB
B pacTBope.

6 OOBACHATL CYLLHOCTb 3KOIOrMYECKnX
npobnem, cBsi3aHHbIX C nepepaboTkon
COeaNHEHWI cepbl.

6 MNnaHupoBaTb 1 OCyLLECTBNATD HA
NPakTUKe XMMUYECKNE SKCMIEPUMEHTHI,
npoBoauTb HabnoaeHns, aenaTb
BbIBOAbI MO pe3ynbTaTam 3KCrepuMeHTa.

6 CnepoBatb npaBunam 6e3onacHom
paboTel B nabopaTtopun Npu NCrnonb3o-
BaHUKN XMmu4deckon nocyasl n obopyao-
BaHus.

6 MNpon3BoaNTb BbIYMCIIEHNS MO XUMUYeE-
CKUM YpPaBHEHUAM.

6 Mcnonb3oBaTtb Npu BbINOMHEHUN

y4eOHbIX 3aAaHU TEKCTbI y4ebHuKa,

cnpaBoyHble maTepuans (Mepnogunye-

CKYI0 CUCTEMY XMMUYECKUX IFIEMEHTOB

0. . MeHgeneeBa, Tabnuuy pacteopu-

MOCTU KUCMOT, OCHOBaHWU 1 COMnen B

BOJE, 9NEeKTPOXMMUNYECKNI pag,

HanpspKeHUn MeTanmnos).

Vcnonb3oBatb Npy BbINONHEHUN Yy4e0-

HbIX 3aJaHun 1 B Npolecce uccnegosa-

TENbCKOW AEATENbHOCTU Hay4HO-NomMy-

NSIPHY0 NUTEPaTypy XMMUYECKOrO

COepXaHuns, CrpaBoYHble MaTepuansl,

pecypcbl NHTepHeTa

(o2}




lMpodomxeHue mabi.

MpuMepHble TeMbl,

packpbiBalolne faHHbIN

pasgen nporpammbl,
M KONM4eCTBO 4YacoB,

oTBOAUMOE Ha UX nsy4vyeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4aruwmxca

Bbi4ucneHusi

— MO ypaBHEHMAM XUMUYECKMX PeaKLui;
— MacCcoBOW A0 BbIXxo4a NpoayKTa
peakuun

Tema 5. O6wasn xapakrepu-
CTUKa XMMUYECKUX INeMeH-
ToB VA-rpynnbl. A30T,

¢oc
(7 4)

¢op n nx coeguHeHusn

O0was xapakTepucTuka a1EMeHTOB
VA-rpynnbl. Oco6eHHOCTM CTpoeHns
aTOMOB 3TMX SM1EMEHTOB, XapaKTEepPHbIE
ANl HUX CTENEHWN OKUCTIEHNS.

A30T, pacnpocTpaHeHue B npupoae,
pU3nYecKne n XMMM4eckme CBOMCTBA.
KpyroBopoT a3oTa B npupogae.
AMMMaK, ero puanyeckmne n xmmm4ye-
CKne CBOWCTBA, NOJTydeHME U MPpUMEHe-
Hue. Conn ammMmoHus, ux duanyeckmne

N XMMUYeCKne CBOIMCTBA, NPUMEHEHME.
KayecTBeHHas peakunsi Ha NOHBbI
aMMOHWUS.

A30THas kucrnota, eé umsunyeckue

N XMMmu4yeckne cBoncTea (obLue kak
NpeacTaBUTENS Krnacca KUCIOoT U
cneuundunyeckme). Ucnonb3oBaHne
HUTPATOB U CONiEN aMMOHMSA B KQ4ecTBe
MUHepanbHbIX YA0OpPeHWi.

6 OObACHATL 06LLME 3aKOHOMEPHOCTU B

N3MEHEHUN CBOWCTB 3NTIEMEHTOB
VA-rpynnbl U UX COEAUHEHNI C Y4ETOM
CTPOEHMS UX aTOMOB.
XapaktepnsoBaTb hranyeckne un
XMMUYECKne CBONCTBA NPOCTbIX
BeLlecTB a3oTa 1 dhoccopa n ux coegu-
HeHWl (aMMuaka, conen aMMOoHUs,
a30THOWM KMUCMOTbI, HATPATOB, OKCMAA
docdopa(V) un bocdhopHON KNCNOThI,
docdartoB), cnocobbl X NoONyyYeHus,
NpYMeHEeHNe 1 3Ha4YeHre B NpUpoae

N XKM3HW YernoBeka.

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

OB BACHSATb CYLLHOCTb 3KOMOTMYECKUX
npo6nem, CBsA3aHHbIX C HAXOXAEHMEM
coeauHeHun asota u gocdopa B
OKpYy>KatoLLel cpege.




Xumunyeckoe 3arpssHeHVe oKpyxato-Luemn
cpenbl coeAMHEHUsAMM a30Ta (KUCMNOTHbIe
[0XOn, 3arpasHeHe Bo3ay-xa, Noysbl U
BOOOEMOB).

docdop, annoTponHble MoaudUkaLmmn
doccopa, pU3NYECKME U XMMUYECKME
CBOWCTBA.

Oxkemng docdopa(V) n dpocdopHasa
KMcnoTa, pmanyeckue n XMuMmmnyeckue
CBoOWCTBa, nony4eHune. KayectBeHHas
peakumnsa Ha bocaT-NoHbI.
VMcnonb3oBaHne ocdaTtoB B kKayecTse
MUHepanbHbIX yaobpeHun. 3arpssHeHne
NPUPoaHbIX BOAOEMOB hochaTtamu.

OemMoHcTpauumn
Konnekummn: docdop n ux coeavHeHus.
Bsanmogenctesme  KOHLEHTPMPOBaHHOM

a30THOW KUCIOTbI C MeAbHO.

TNabopaTopHble u NnpakTuyeckue
paboThbl

JlabopamopHbie orbimabl:

1. BsaumogewncTeme conen aMMoHuUs

C WENOoYblo.

2. O3HakomrieHve ¢ obpasuamm a3oTHbIX
1 ochopHbIX YyA0OPEHUIA.
lMpakmuyeckas paboma:

Ne 3. MonyyeHue ammunaka, ndyyeHue
€ro CBOMCTB.

BbiqucneHusi
— MO YpaBHEHUSIM XUMUYECKUX peaK-
ummn

6 MNnaHupoBaTb U OCyLECTBNATb Ha
NpaKkTUKe XMMUYECKNE IKCTIEPUMEHTBI,
npoBoAnTb HabnaeHus, aenaTb
BbIBOAbI MO pe3yrnbTaTaM 3KCrnepu-
MeHTa.

6 CnepoBatb npaBunam 6e3onacHom
paboTel B nabopaTtopun Npu NCnonb3o-
BaHUU XMmMu4eckon nocyasl n obopyano-
BaHus.

6 MNMpoun3BoauTb BbIYNCNEHMS MO XMMMUYE-
CKUM ypaBHEHMSAM.

6 Micnonb3oBaTb Npu BbINOMHEHWM
y4ebHbIX 3ag4aHui TEKCTbI y4ebHuka,
cnpaBoyYHble MaTepuansl (nepuoguye-
CKY0 CUCTEMY XMMUYECKNX NIEMEHTOB
0. N. MeHgeneesa, Tabnuuy pactesopu-
MOCTU KUCINOT, OCHOBaHWUI 1 CONen B
BOAE, 3NEKTPOXUMUYECKUIA s
HanpspKeHWn MeTanmnos).

6 Mcnonb3oBaTtb Npu BbINOMHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
uccnenoBaTenbckon AesTeNbHOCTH
Hay4YHO-NOMYNAPHYO NUTEPaTypy
XMMUWYECKOro CoAepKaHusi, CripaBoY-
Hble MaTepuarnsl, pecypchl VIHTepHeTa




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yyeHune

OcHoBHoOe cogepXxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
oby4aruwmxca

Tema 6. O6wwasn xapakrepuc-
TUKa XMMMUYECKUX 3reMeH-
ToB IVA-rpynnbl.

Yrnepopa v KpeMHUA U UX
coeguHeHusi

(84)

Yrnepog, annoTponHbie Mmognduka-
UK, pacnpocTpaHeHune B Npupoae,
dumanyeckme n Xummn4yeckme CBONCTBa.
Apcopbuus. KpyroBopoT yrnepoaa

B Npupoae.

Oxkcuabl yrnepoga, ux dumsnyeckue

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

N NpMMeHeHne. Jkonornyeckne npobne-
Mbl, CBAI3aHHbIE C OKCMOOM Yrrepo-
na(lV); runortesa rmobaneHoro notenne-
HUSA KNmaTa; NapHUKOBbLIN 3O PEKT.
YronbHas KucnoTa u eé conu, ux
uU3nyecKkne n XMmmyeckme CBOMCTBa,
nonyyeHue n npumeHeHve. Kayectser-
Hasi peakums Ha KapOoHaT-NOHbI.
Mcnonb3oBaHue kap6oHaToOB B ObITY,
MeauuuHe, NPOMbILLNIEHHOCTH, Cenb-
CKOM XO35NCTBE.

MepBoHayvarnbHble NOHATUSI 06 opraHn-
YeCKMX BellecTBax Kak O COeUHEHUSX
yrnepoga: ocobeHHOCTU cocTaBa U
cTpoeHusi. MoHaTne o Buonormyeckm
BaXKHbIX BELLECTBaxX: xupax, benkax,

6 ObBbACHATL 06LLME 3aKOHOMEPHOCTU
B M3MEHEHWUN CBOWCTB 311IEMEHTOB
IVA-rpynnbl 1 X COEANHEHNN 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, NPUMEHEHMNE U 3HAYEHNE B
npvpoae v Xn3Hu YeroBeka.

6 OnpepensTb kapboHaT- U cunukart-
WOHbI B pacTBOpE.

6 OOBACHATb CYLIHOCTb IKOJOrMYECKMX
npo6nem, CBsA3aHHbIX C HAXOXAEHNEM
YFMEKMUCNOoro rasa B OKpyatoLemn
cpege.

6 WnnioctpupoBaTb B3anMOCBsi3b
HeopraHM4YeckMx COeMHEHN yrnepoaa
N OpraHNYecKMx BELLLECTB.

6 MnaHupoBaTb M OCyLLECTBNSATL Ha
NpaKkTUKe XMMUYECKNE SKCTIEPUMEHTHI,




yrnesopax. MatepuanbHoe eauHCTBO
OpraHNYecKkMx 1 HeopraHM4eckmx
COeINHEHUN.

KpemHuin, ero cusmyeckne n xmmude-
CKne CBOWCTBA, MOMyyYeHue M npuMeHe-
HVEe B 9MEKTPOHMKE.

CoepauHeHns KpeMHUst B Mpupoae.
O6wwue npeacraBneHusa ob okcnae
kpemMHuA(lV) n KpeMHUEBOW K1CMoTe.
CunukaTbl, MX UCNONb30BaHUE B ObITY,
MeauLMHe, NPOMBbILLNEHHOCTH. Bax-
HelLlne CTponuTeSNbHblE MaTepuarnsi:
Kepamuka, CTeKIno, LLeMeHT, 6EeTOH,
»ene3obeToH. Npobnembl 6e3onacHoro
NCMONb30BaHMs CTPOUTESbHbLIX MaTe-
pvanoB B NOBCEAHEBHOW XXN3HMU.

HdemoHcTpauum

Mogenwu kpucTannnyeckux peLéTok
anmasa, rpacuta, Mmonekynsl gynnepe-
Ha.

Apncopbuusi pacTBOPEHHLIX BELLECTB
aKTMBUPOBaHHbLIM yrném. MpoTneoras.
Buoeomartepuansl: cunmkaTHas npo-
MbILLUNIEHHOCTb.

Mopenv Monekyn opraHM4eckunx Be-
LecTB.

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

o

(o)

npoBoauTb HabnwoaeHns, aenaTb
BbIBOAbI MO pesynbTataM 3KCnepumMeHTa.
CnepoBaTb npaBunam 6e3onacHom
paboTbl B nabopatopun npm Ncnonb3o-
BaHUU XMmu4eckon nocyabl n obopyao-
BaHus.

VMcnonb3oBatb Npy BbINONHEHUN
y4ebHbIX 3ag4aHui TeKCTbl y4ebHuka,
cnpasoyHble MmaTepuans ([epuoanye-
CKYI0 CUCTEMY XMMUYECKUX IFIEMEHTOB
0. . MeHgeneesa, Tabnuuy pacteopu-
MOCTU KUCMOT, OCHOBaHW U COMnen B
BOAE, ANEKTPOXUMUNYECKUIA pAf
HanpspKeHUn MeTanmnos).
VMcnonb3oBatb Npy BbINOMHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
uccrnenoBaTenbckon AesTenbHOCTH
Hay4YHO-NOMYNAPHYO NUTEpaTypy
XMIMNYECKOro CoAepXaHusi, CrpaBoY-
Hble MaTepuarnsl, pecypchl MIHTepHeTa




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyyatowmxcs

lMpakmuyeckue pabomoi:

Ne 4. Mony4eHne yrnekucnoro rasa.
KayecTtBeHHas peakuusi Ha kapboHaT-MOH.
Ne 5. PelueHne akcnepMmeHTanbHbIX
3apady no teme «HemeTtannbl».

BbiqucneHusi

— M0 YpPaBHEHNSIM XUMUYECKUX peak-LInn,
€CNnv OOVH N3 peareHToB AaH B Buae
BOAHOrO pacTBopa C M3BECTHOW MacCoBOM
nonen

Pazpen 3. Metannbl un ux coeguHeHums (20 y)

Tema 7. O6Wwme cBONCTBaA
MeTannos
(4 4)

O6Lwasn xapakTepmucTmka XMMUYECKNX
3MeMEHTOB — MeTarnoB Ha OCHOBaHUU
nx nonoxexus B MNeprnognyeckon
CUCTEME XUMUYECKNX 3NIEMEHTOB

. V. MeHgeneeBa 1 CTpOEHWSi aTOMOB.
CTtpoeHnne meTtannos. Metannmyeckas
CBA3b U MeTannuyeckas Kpucrannumde-
ckas peléTtka. SNeKTPoOXUMUYECKUN
psa HanpskeHun metannos. dusnde-
CKMe N XMMUYECKNe CBOMCTBaA MEeTarsnos.
O6wue cnocobbl Nony4yeHnst MeTasnsos.

6 PaCKprBaTb CMbICI n3yvyaemMbix
NOHATUI U NPUMEHATL 3TN NOHATUS
npu onucaHMn CBOWCTB BELLECTB U UX
npespaLLeHni.

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

6 XapakTepu3oBaTb CTPOEHME MeTassoB,
obwwme uranyeckue n xummyeckune
CBOVCTBa METansos.




MoHsITME 0 KOppPO3nM MeTaNsIoB U
OCHOBHble crocobbl 3aLUnThl OT KOPPO-
3un. Cnnasbl (CTanb, YyryH, gtopantomu-
HWUIA, OPOH3a), NX NPUMEHEHME B ObITY U
NMPOMBILLIIEHHOCTM.

HemoHcTpauumn

O3sHakomneHne ¢ obpasuamm meTannos u
cnnaBsoB, UX OU3NYECKNMM CBONCTBaAMMU.
Mopenwu kpuctannnyecknx peLuéTok
MeTansos.

BupgeomaTtepumansl: Koppo3us MeTansos.

NaGopaTopHble u npakTUyeckue
paboTbl

JlabopamopHsbie onbimbl:
OsHakomneHue ¢ obpasuamm cnnasos
MeTannos.

3aBMCUMOCTb CKOPOCTU peakuum
MeTarsnsa c KUCnoTon oT npupoabl
MeTanna.

BbiyucneHusi

— N0 ypaBHEHUSIM XUMUYECKNX peak-
LM, eCN OOUH U3 peareHTOB COAEPXUT
npumecu

6 XapaktepusoBaTb 06LUMe cnocobbl
nonyyYeHuss MeTarnnos.

6 CnepoBaTtb NpaBunam 6e3onacHon
paboTbl B nabopaTtopun Npu NCnosnb3o-
BaHWM XUMMUYECKON nocyapl u obopyno-
BaHUs.

6 [pon3BoanTb BbIYMCIIEHMS NO XMMUYe-
CKUM ypaBHEHMSIM.

6 WMcnonb3oBaTtb Npu BbINOAHEHUN
y4ebHbIX 3agaHui TEKCThI y4eOHMKa,
cnpaBoyHble MaTepuans! (Mepuogunye-
CKY0 CUCTEMY XMMUYECKNX ANEMEHTOB
0. . MeHgeneesa, Tabnuuy pacteopu-
MOCTM KUCIIOT, OCHOBaHU 1 CONen B
BOAE, ANEKTPOXUMUNYECKUIA pAg
HanpspKeHUn MeTannos).

6 Vcnonb3oBaTb NpU BbINOHEHUN
y4ebHbIX 3ag4aHui 1 B npouecce
ncenenoBaTenbCKon AesATenbHOCTH
Hay4YHO-NMONYNAPHYO NUTEPaTypy
XUMUYECKOTO COAEPXKAHNS, CNpaBoY-
Hble MaTepuarnsl, pecypcbl VIHTepHeTa

Tema 8. BaxHeHwwme 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 9rieMeHTOB-MeTan-
NOB B rpynnax u Ux COeaUHEHU ¢
YY4ETOM CTPOEHMS X aTOMOB.




lMpodomxeHue mabi.

MpuMepHbIe TeMbI,
packpbiBalolne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4YacoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyyatowmxcs

dunsmyeckne n xummyeckme CBonCTea
(Ha npumepe HaTpusa 1 kanus). Okcuabl
W rmapokcuabl HaTpus u kanusi. Mpume-
HEeHWe LLIEeNOYHbIX MeTanmnoB n nx
COeVNHEHUN.

LLlenoyHo3eMenbHble MeTan bl MarHuin
M Kanbuui, cTpoeHne atomos. [Nonoxe-
Hue B Nepuognyeckon cucteme Xmmmuye-
ckmnx anemenToB [. 1. Mengeneesa.
HaxoxgaeHnwne B npupoge. Pusmyeckme n
XUMmn4eckue cBomcTea. BaxHenwve
coeaunHeHus kanbuust (oKkcua, rmapok-
cua, conu). >KECTKOCTb BOAbI U CNOCOObI
eé ycTpaHeHus.

AntomunHni. MNMonoxexune B MNeprnognye-
CKOW CUCTEME XMMUYECKUX 3NTEMEHTOB
. N. MeHgeneeBa, CTpoeHMe aToMa.
HaxoxaeHuwe B npupoae. ®Pusmyeckme un
XMmyeckmne ceonctea. AMGOTEpPHbIE
CBOWCTBa oKkcuaa v rmapokcmaa.
YKeneso. NMonoxeHune B MNeprnoanyeckon
CUCTEME XMMUYECKUX INTEMEHTOB

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

6 Xapaktepu3oBaTb (PU3NYECKME U XU-
MMYeCKMEe CBOMNCTBA NPOCTbIX BELLECTB
MeTannoB N X CoeanHeHN (OKCUOOB,
rMapoKcMaoB, Conen), cnocodbl nx
nonyyYeHusi, NPUMEHEHNe U 3Ha4YeHne
B NMPUPOAE U XN3HW YeroBeka.

6 PacnosHaBaTtb C NOMOLLbIO KAYECTBEH-
HbIX peakL1ii MOHbI MeTanmnoB (MarHus,
anloMUHUS, UMHKa, Xenesa, Mean).

6 naHupoBaTb M OCyLLECTBNATL Ha
NpaKTUKe XMMUYeCcKne aKCNepuMeHThl,
NpoBOAMTL HabnAeHWs, AenaTtb
BbIBOAbI MO pe3ynbTataM 3KCNepuMeHTa.

6 CnepoBatb npasunam 6esonacHow pabo-
Tbl B NabopaToprmn Npy NCNomnb30BaHNM
XMIMUY€ECKOM Nocyabl 1 060pyAoBaHuMS.

6 Mpon3BOANTE BbIYMCIIEHNS MO XMMUYE-
CKUM ypaBHEHUSAM.

6 BbicTpanBaTb pa3BépHyTble MMCbMEH-
Hble 1 YCTHble OTBETbI C ONOPON 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

B3anmopgericTBne HaTpusi C BOJOMW.
OkpalumBaHue nraMeHn noHamn HaTpus u
Kanus.

OkpalumBaHue nnaMmeHn noHamu

Kanbums.

BsaumopeicTBme okcmaa KanbLUus ¢
BOOMN.

Bugeomartepuansl: ropeHue xenesa B
KMCINOPOAE U XIope.

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

AmdoTepHble CBOWCTBA rMapokcmuaa
antoMuHUS.

KauecTBeHHbIE peakumm Ha MOHbI
xenesa.

lMpakmuyeckue pabomsi:

Ne 6. XXécTkocTb Boabl U MeTodbl eé
YCTpaHeHusl.

Ne 7. PelueHne akcrnepmMeHTarnbHbIX
3agady no Teme «MeTtannbi».

BbiyucneHusi

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

— MacCOBOW A0 BbIXOA4a NpPoAayKTa
peakumu

6 Vicnonb3oBaTb Npu BbINONHEHUN
y4ebHbIX 3aaHui U B npolecce
nccrnenoBaTenbCKon AeATENBHOCTM
Hay4HO-MONYNSPHYIO NUTepaTypy
XMMUYECKOTO CoepXKaHusl, CripaBoy-
Hble MaTepuanbl, pecypcbl MHTEpHeTa




OkoHyaHue mabnn.

MpuMepHbIe TeMbI,
packpbiBalolmne faHHbIN

pasgen nporpammbil,
M KONM4eCTBO 4acoB,
OTBOAMMOE Ha UX U3yYeHue

OcHoBHoOe cogepxaHue

OCHOBHbIe BUAbI AeATeNbHOCTU
obyuyatrouimxcs

Pazgen 4. Xumunsa un okpyxatouiasa cpega (3 4)

Tema 9. BelwectBa n
maTtepu-asnbl B XXU3HU
yenoBeka (3 4)

HoBble MaTepuarnbl 1 TEXHONOMUN.
BelecTBa n matepuansl B NOBCEAHEBHOM
KM3HM YernoBeka. XuMusi 1 300pPOBbLE.
BesonacHoe ncnonb3oBaHue BELLECTB
N XMMUYECKMX peakLmi B ObITy.
MpupoaHbIe NCTOYHMKN YTIEBOAOPOAOB
(yronb, NpMpoOaHbIN ras, HedTb),
NpoAyKTbl X NepepaboTku, X porib B
ObITY N MPOMBILLNEHHOCTH.

OCHOBbI 3KONOrMYeCKol rPamMOTHOCTM.
Xumuyeckoe 3arpsi3HeHne okpyxato-
e cpeabl (NnpegensHo gonycTmast
KoHLUeHTpaums Bewwects — M10K).

Pornb XxvMuK B peLleHnn 3KoMormYecknx
npobnem

6 XapakTepn3oBaTb poSib 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 peakuuii B BbITy.

6 AHann3npoBaTb U KPUTUYECKM
oueHnBaTh UHPOPMALMIO O BIINSHUN
NPOMBILLIIEHHOCTM, CEMbCKOro X03s5iA-
CTBa, TPaHCNopTa U Ap. Ha COCTOsIHNE
oKpyxatoLen cpefpi.

6 YMeTb OKa3blBaTb NEpBYHO NOMOLLb Npu
XUMUYECKMX OXKOrax U OTPaBIEHUSIX.

6 MpuHumaTh yyactue B obcyxaeHnm
npoBiemM XMMUYECKOW U 3KONOrn4e-cKow
HanpaBneHHOCTH, BbiCKa3blBaTb
COBCTBEHHYIO MO3ULMIO MO Npobreme u
npeanaraTb BO3MOXHbIE NyTN €€
pelleHust
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