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1. IloscHUTeABbHAA 3aNHCKA

1.1 IlepevyeHb HOP*ATHBHBIX [JOKYMEHTOB, HCHOJIb3yeMBbIX I
cocTaBjieHHs1 paboueii NporpamMMbl

Pa6ouas mporpamMma IO XHMHHM IJIi OCHOBHOHM IIKOJBI pa3paboTaHa Ha
OCHOBE:

« ®enepalbHOIO rocyapCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTa OCHOBHOT'O
o61mero o6pa3oBaHusl, yTBEPKACHHOIO IIpUKa3oM MHUHHCTEPCTBA
obpasoBanus 1 Hayku PO ot 17 nexabps 2010 roga Ne 1897,

« TPHUMEPHO MPOrpaMMEI 1o yuebHOMY nmpeaMeTy XuMus 8-9 Kiaccel — S-¢
uznanue — M. [Ipocsemenue, 2017

« OOIT OO0 MBOY «Cpennss obmeobpazoBarenbHas mKosia Nely
r. Muuypusncka Tam6oBckoii obnacTy;

+ (enepanbHOrO NepeyHs Y4eOHUKOB O NMpeaMeTy « XHUMHUA».

Pa6Gouast mporpaMMa OpHEHTHpPOBaHa Ha UCIONb30BaHHE Y4eOHUKOB A 8 —
9 xnaccos O.C. I'abpuensnHa, A.B. Kynuosoii (M.: Ipoga), PI'OC.

1.2 O6uue ueJii OCHOBHOro 00111ero o0pa3oBaHHs ¢ y4eTOM cieH(PHKH
Kypca «XuMHA»

Ilenmn xuMH4YecKoro oOpa3oBaHHS B OCHOBHOM IIKoie ¢GopMyJIHpPYIOTCS Ha
HECKOJNIBKMX  YpOBHSAX: TIJO0aJbHOM, MeTanpeAMETHOM, JHYHOCTHOM H
NpeJMEeTHOM, Ha YpoBHe TpeOOBaHMH K pe3yJlbTaTaM OCBOEHHS COAEp>KaHUA
NpeIMETHBIX IIPOrpPaMM.

OcHoBHOe 0Omiee oOpa3oBaHHEe - BTOpas CTyneHb 00Iero obpazoBaHUS.
OnHo¥t U3 BaKHEHIIMX 3a7a4 3TOro dTala SBJISETCS MNOAroTOBKa 00y4alomMXCs K
OCO3HAaHHOMY W OTBETCTBEHIIOMY BBIOOpY JXH3HEHHOIO0 U NpO(ecCHOHATBHOTO
nytd. OOyuvarolyecs IOOMDKHBI HAyYWThCS CaMOCTOSTEIBHO CTaBUTh LENH U
OIPENeNATh IyTH UX JOCTHXKEHUs, UCTIONB30BaTh NPUOOPETEHHBIH B LIKOJE OIMBIT
NesITeNbHOCTH B pealbHOM )KU3HH, 32 paMKaMH y4eOHOro mporecca.

3agaun oCHOBHOrO 001Iero 00pa3oBaHUs COCTOST B:

(GOopMHUpOBaHUM LENOCTHOrO MpEACTaBIE€HUS O MHpE, OCHOBAaHHOIO Ha
NpUOOpeTEeHHBIX 3HAHUAX, YMEHUSAX U Cloco0ax AesTeIbHOCTH;

NpHOOPETEeHUH OIBITa pa3HOOOpa3HOM AEATENIEHOCTH, IO3HAHUS U CAMOIIO3HAHHS;
NOATOTOBKE K OCYIIECTBIEHHIO OCO3HAaHHOTO BBIOOpa HHAMBUAYaAJIbHOMH
o0pa3oBaTenbHOM WM PO ECCHOHANBHON TPaeKTOPHH.

bonemo#i BKJIan B JOCTH)KEHHE TIJIaBHBIX Lieledl OCHOBHOro o0iero
o0pa3oBaHMs BHOCUT U3YYEHHE XUMHUHU, KOTOPOE MPHU3BAaHO 00ECIIEUHTh:
dbopMHpOBaHHE CHUCTEMBbl XHMHYECKMX 3HAHUH KaKk KOMIIOHEHTa €CTEeCTBEHHO-
HAay4YHOW KapTHUHBI MUPA;
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pa3sBUTHE JIMYHOCTH OOYyYalOIMUXCS, HX HHTEJUIEKTYalbHOe H HpPaBCTBEHHOE
COBEpILICHCTBOBaHUE, (OPMHUPOBAaHHE y HHMX T'YMaHHCTHYECKHX OTHOIIEHHH H
3KOJIOTHYECKH 11e1eco00pa3HOro noBeaeHNs B ObITY U TPyAOBOH AeITEIbHOCTH;
BBIpa0OTKY IMOHMMAaHUS OOIIECTBEHHOH NOTPeOHOCTH B Pa3BUTHH XHMHH, a TAKKE
¢opMHpOBaHHE OTHOIIEHHS K XHMHH Kak K BO3MOXKHOH oOnactu Oynyiieit
IIPaKTHYECKOH [eATENbHOCTH;

(dopMUpoBaHUE YMeHHiT 6e30macHOro obpaleHus ¢ BEIeCTBAMH, HCIIOJIb3YEMBIMHU
B IOBCEHEBHOM XXHU3HHU.

IenssMHu H3y4yeHHsi XUMHM B OCHOBHOI IIKO0JIe SIBJASIIOTCS:
dbopMupoBaHHE y OOydYalOIIUXCs YMEHHSA BHIOETh H IIOHHMaTh ILIEHHOCTH
o0pa3oBaHHs, 3HAYUMOCTh XHUMHYECKOIO 3HaHHA [UIS KaXAOro dejoBeKka
HE3aBUCUMO OT ero MpogeCcCHOHANBHOHN JeATeIbHOCTH; YMEHHU pa3iu4aTh (aKThl
M OLIEHKH, CPaBHHUBAaTh OLICHOYHBIE BBIBOABI, BUIETh HUX CBS3b C KPUTEPHIMH
OLIEGHOK U CBA3b KpUTEpPHEB C ONpelejeHHOW cHCcTeMONM LEeHHOCTEH,
(dbopMyJIHpoOBaTh U 0O0CHOBHIBATh COOCTBEHHYIO MO3ULIHIO;
¢dopMupoBaHHe y OOYHarOIIMXCS LEIOCTHOTO NPENCTaBIEHHUS O MHpE H pOJH
XMMHH B CO3JaHUU COBPEMEHHON eCTeCTBEHHO-HayYHON KapTHHBI MHpa; YMEHHUSA
OOBACHATH OOBEKTHI U MIPOLIECCHl OKPYXKaroliel AeHCTBUTENEHOCTH — IPUPOAHOM,
COLHANBHON, KYJIBTYpHOH, TEXHUYECKOW Cpelbl, HCIONB3YySd HIA 3TOro
XUMHUYECKUE 3HAHMS,
npuobpeteHre 00yJaroLMME~ ONBITa pa3HOOOPa3HOM AeATEeIbHOCTH, IO3HAHUS H
CaMOITO3HAHHSA; KIIIOYEBHIX HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEH), MMEIOMIMX
YHHUBEPCAJIBHOE 3HAYeHHe MJS pa3d4YHbIX BHIOB JESATEIBHOCTH: pELICHHs
npo0biieM, NPUHATHS peLleHHi, MMOMCKa, aHaiu3a U 00paboTkH HHGPOpMaLUH,
KOMMYHHKATHBHBEIX  HAaBBIKOB,  HaBBIKOB  H3MEpeHUH, COTpYAHHYECTBA,
Oe3omacHOro oOpaileHus ¢ BelleCTBaMU B IIOBCEIHEBHON KU3HH.

OcHosHbiMu udeamu yaeOHoro npeaMera XuMHs SBISIOTCS:

O MaTepHATBHOE €IUHCTBO BEILIECTB ECTECTBEHHOTO MHpPa, UX FeHETHYECKas CBA3b,
O MPHUYUHHO-CIECJCTBEHHBIE CBS3U MEX]Y COCTaBOM, CTPOCHHEM, CBOWMCTBaMH,
HOJydYeHHEeM U MMPUMEHEHHEM BEILECTB;

O I03HABaeMOCTb BEIIECTB U 3aKOHOMEpPHOCTEH IMPOTEKaHWs XHMHUYECKHMX
peaKLuii;

O OOBACHAIOWAA H TPOTHO3UPYIOMIass pOJb TEOPETHYECKUX 3HAHMM Ui
(aKTONIOrH4ecKoro MaTepuana XMMUHU 3JIEMEHTOB;

O KOHKPETHOE XHMHYECKOe COeIUHEHHEe KaK 3BEHO B HENPEPHIBHOM LIEMH
NpeBpallieHuii BEIIEeCTB, YYacTBYIOIIee B KPyTOBOPOTE XHMHYECKHMX 3JIEMEHTOB U
XUMHYECKOH 3BOJIIOLIUY;

O OOBEKTHMBHOCTHh H II0O3HABA€MOCTH 3aKOHOB IIPUPOJBI; 3HAaHHE 3aKOHOB XHMHH
IIO3BOJIAET YIPABIATh XHUMUYCCKUMH IIpEBpAllleHHs MH BELIECTB, HaXOAUThH
9KOJIOTUYECKH Oe30MacHBle CIIOCOObI MPOM3BOACTBA U OXpaHBl OKpYXaroIlei
cpenbl OT 3arps3HEHNs;

O B3aMMOCBSI3aHHOCTh HAyKH U MpPaKTHKH; TpeOOBaHMA MPAKTUKH — ABHXKYLIas
CHJIa Pa3BUTHA HAYKH, YCIIEXH NPAKTHKU 00YCIIOBJIEHEI JOCTHXEHUSMH HAayKH;



O pa3BUTHE XHMHYECKOW HayKHM M XHUMH3aLUs HaApOJHOIO XO3fAMCTBA CIIyXat
HHTEpecaM YelioBeka M o0IIecTBa B LEJIOM, HMEIOT TYMaHUCTHYECKHH XapakTep U
MpU3BaHbI CIOCOOCTBOBATh PELLEHHIO IT0GANBHBIX PO6IeM COBPEMEHHOCTH.

DTH UM PEATU3YIOTCA MyTeM HOCTIDKEHUS CIeNyIOIUX yeael:

® opmuposanue y yJaluxcs XMMHYECKOH KapTHHBI MUpa KaK OpraHM4YecKon
YaCTH €ro UEeJOCTHOH eCTeCTBEHHOHAYYHOH KapTHHBI,

® pazeumue TO3HABaTENbHBIX HHTEPECOB, MHTEIUIEKTYaAlbHBIX H TBOPYECKUX
croco6HOCTEl yJyaluxcs B Mpolecce U3y4eHUsI UMMM XUMHYECKOH HayKH H
ee BKJIaZla B COBpEMEHHBIN Hay4HO-TEXHUYECKHH ITporpecc;

e (opmuposanue BaOXHEHIIMX JIOTHYECKHX OlNepanyi MbILNUIEHHA (aHaIu3,
cUHTe3, 00OOLIeHHe, KOHKpEeTH3alUs, CpaBHEHHMEe U Jp.) B IIpolecce
NO3HAHUSA CHCTEMBI BaXKHEHMINMX MOHATUH, 3aKOHOB M TEOpPHH O COCTaBE,
CTPOEHHH M CBOHCTBaX XUMUYECKUX BELLUECTB;

e gocnumanue YOeXKIEHHOCTH B TOM, UYTO IIPUMEHEHHE MTOITy4YEHHbIX 3HAHUH U
yMEHHH TI0 XHMHH SBNIsSeTCS OOBEKTHBHOH HEOOXOIUMOCTBIO IS
Oe3omacHOi paboOTBl C BelleCTBAaMH W MaTepualaMd B OBITYy M Ha
IPOM3BO/ICTBE;

® npoekmuposanue U peanu3ayus BHITYCKHUKaMHU OCHOBHOH IIKOJBI JIHYHOH
obpa3oBaTebHOM TpaekTOpHH: BHIOOp mnpoduns obydeHus B crapluiei
HIKOJIE WJTH NpodheCcCHOHATBEHOTO 06pa30BaTeIbHOIO YUpPEKICHNUS;

® ogradeHue KIIOYEBHIMH KOMIETEHIMAMH (y4eOHO-IIO3HaBaTENbHBIMH,
UH(POPMALIMOHHBIMH, IEHHOCTHO-CMBICIIOBBIMU, KOMMYHHKaTHBHBIMH)

1.3 O6masn xapakTepHcTHKA y4eOHoro npeamera Xumus

B coorBerctBuu ¢ PenepansHbIM rocyAapCTBEHHBIM 00pa30BaTENbHBIM
CTaHJapPTOM OCHOBHOro ofmero o0pa3oBaHMs YydJallMecs OOJDKHBI OBJALETh
TaKMMH MO03HAaBaTeJIbHBIMU y4eOHBIMH NEHCTBUSIMHU, Kak yMeHUe (GopMynHpoBaTh
npobieMy W THIOTe3y, CTasdTh LENHM M 3aJa4M, CTPOUTH IJIaHBl JOCTUKECHHS
1eJiel U peleHHs] TIOCTABICHHBIX 33]1a4, POBOAUTH SKCIIEPUMEHT U Ha €r0 OCHOBE
IeNnaTh BBIBOJBI U YMO3AKIIIOUEHHUs, NPEACTaBIsATh UX U OTCTAUBaTh CBOIO TOYKY
3peHus. Kpome Toro, yvammecss AOJDKHBI OBIIaeThb NPUEMAaMH, CBSI3aHHBIMH C
ONpeeNICHHEM IIOHSTHH: OrpaHMYMBATh HX, OIKCHIBATh, XapaKTepU30BaTb H
cpaBHUBaTh. Ciie0BaTENbHO, IPY U3yUYEHHU XMMHUH B OCHOBHOM ILIKOJIE y4Yaluecs
IOJDKHBl OBJIaZieTh Y4YeOHBIMH HAEHCTBUSAMH, MO3BOJSIOIIMMH MM JOCTHYb
JIMYHOCTHBIX, NPEAMETHBIX U MeTalpeIMEeTHBIX 00pa3oBaTEeNbHBIX pe3yJbTaTOB.
OcobeHHOCTH conaep)kaHHs OOy4EeHHS XUMHH B OCHOBHOH IIKOJE OOyCIOBIIEHEI
celmMUKol XMMHM KaKk HayKM H IIOCTaBIeHHBIMU 3agadyamMd. OCHOBHBIMHU
npobieMaMH XMMUHM SBJSIOTCS M3yYeHHEe COCTaBa W CTPOEHHS BEIIECTB,
3aBUCHMOCTH HMX CBOMCTB OT CTPOEHHs, IIOJIyYeHHE BEIIECTB C 3aJaHHBIMH
CBOMCTBAaMH, MHCCJIEIOBAHME 3aKOHOMEPHOCTEH XWMHUYECKUX peakiuid H IyTel
yIpaBJIE€HHs MMH B LIEJIAX [IOJTVYCHUS BELIECTB, MaTEpHAJIOB, SHEPTUH.



IIpennaraemas pabodas mporpamMma Mo XMMHHM pacKpbIBaeT BKJaj y4eOHOro
IpeaMETa B JOCTIDKEHHUE LieJieli OCHOBHOTO o0mIero o6pa3oBaHUs U ONpeneiser
BaYKHEHIIME colepKaTesIbHble IMHUHU NpeIMeTa:

«BEILIECTBO» — 3HAHHE O COCTaBeé M CTPOCHHH BEINECTB, HUX CBOWCTBaX H
OHOJIOTMYEeCKOM 3HAUECHHH,

«XMMHYECKas peaklys» — 3HaHME O INPEBPalICHUAX OAHMX BEIUECTB B ApYTHE,
YCIIOBHUSAX NPOTEKaHUs TaKUX MpeBpalleHMit U ciocobax yrpaBiieHHs peaKLHUsIMH;
(IpUMEHEHHE BELIeCTB» — 3HaHUE M ONBIT Oe3omacHoro obpamieHus ¢
BEIIECTBAMHU, MaTepualamMu d MpoleccaMH, HeoOXOOuMBIMH B OBITY M Ha
IIPOM3BOJCTBE;

«SI3BIK XMMHM» — ONEPHUPOBAHHE CHUCTEMON BaKHEHMIIMX XUMHYECKHX MOHATHIA,
3HAaHME XHMH4YECKOH HOMEHKIATyphl, T.e. HUX Ha3BaHMsS (B TOM 4YHCIE H
TPUBHAIBHBIE), BIIaJleHHEe XUMHUYECKOH CHMBOJMKOHN (XMMHYECKUMH (HOpMyTIaMU
U ypaBHEHHMSMHM), a TakXe IpaBWia IlepeBofa HH(OpPMAIMK C ECTECTBEHHOIO
A3bIKa Ha S3bIK XUMHU U 00paTHO.

ITockonbKy OCHOBHBIE COAEpKaTelbHble JUHHUH LIKOJIBHOIO Kypca XHMHUHU
TECHO NeperjieTeHbl B MporpaMMe, colepKaHue MpeACTaBIeHO He IO JIMHUAM, a
Mo paszenam.

3HauUTeNbHOE MECTO B COAEPXKAHUU Kypca OTBOAUTCH XHUMHYECKOMY
skcnepuMeHTy. OH 1no3BoisieT CcHOPMHpPOBaTHP y YYalIUXCS CreLHaIbHbIE
IpeIMeTHblE YMEeHUs paboTaTh C XMMHYECKHMMU BeIllECTBaMy, BBIIIOJIHATH IIPOCTHIE
XUMHMYECKHE OIBITHI, HAYYNTh HX 0€30IaCHOMY H 3KOJIOTHYE€CKH I'PaMOTHOMY
o0pallieHHIO C BelliecTBaMH B OBITY M Ha IIPOU3BOJICTBE.

1.4 Mecto y4yeGHOro npeamera B y4eOHOM NUIaHe

B mpornecce ocBoeHHS NMporpaMMbl Kypca XHMHH JUIsi OCHOBHOH HIKOJIBI
ydaligecsi OBJIaJeBalOT YMEHHMSAMH CTaBHTh BOIIPOCHI, HaOMonaTh, OOBSCHATS,
KiIaccupUIUpOBaTh, CPaBHUBATh, NPOBOAUTH IKCIIEPUMEHT U HHTEPIPETHPOBATh
BBIBOABI Ha €ro OCHOBE, OINpeJeNisTh HUCTOYHMKH XHMHYECKOH HHGOpMaIyH,
HOJTy4aTh W aHAJIU3UPOBATh €€, a TakXKe 'OTOBUTH Ha 3TOH OCHOBE COOCTBEHHBIN
HHGOPMAIIMOHHBIN NPOAYKT, IPEe3eHTOBATh €r0 M BECTH IUCKYCCHIO.

[Iporpamma Kypca XHUMUH JiE OCHOBHOM HIKOJBI pa3pabaThiBajlach ¢ y4€TOM
NepBOHAYANILHBIX MPEACTABIEHHI, NOMYYeHHbIX YYalllUMUCA B Ha4aJbHOM ILKONE
IpH H3yYEeHHH OKpPYXalollero MHpa M IIPOMEeNeBTHYECKOro Kypca «XuMHSA B
TEXHOJIOTHAX arpobusHeca». IlpemiaraemMas TmporpamMMa, XOTd H  HOCHUT
OOIIEKYIBTYPHBIH XapaKTep M He CTaBUT 3aJady npodeccHOHAIBHONW MOATOTOBKH
y4yaluXcs, TeM He MeHee, IMO3BOJISIET UM OIPENEeNUThCS C BBIOOPOM INpOQHI
o0y4yeHus B cTapliell WKOJe.

JanHas pabodas 1porpaMMa OpHUEHTHpPOBaHA Ha HCNOJNb30BaHUE
y4eOHMKOB MO XUMHUH H ydeOHO-MeTommueckux mnocobuit YMK, co3gaHHBIX
KOJUIEKTHBOM aBTOPOB 1o pykoBozctBoM O.C.I'abpuensH.

IMpeamMet «XUMHSI» BKIIOYEH B 00s3aTeNIbHYIO YacTh yueOHoro mwiana MbOY
COIII Nel ecTecTBEHHOHay4YHOT'O HallpaBJIEHHUS B KOJIMYECTBE:



Xumus 8 kinacc - 704, 249 B HezeNoO
Xumus 9 kiacc - 664, 24 B HeAEIO

B tunosyto nporpammy . O.C.I'abpuensiH BHECEHBI H3MEHEHHS:

e I'naBHOe OTIIMYHWE IpeAsiaraéMoi MpOrpaMMbl 3aKJIIOYaeTCs B ABYKPAaTHOM
yBeJIMYEHUH BpPEMEHH, OTBEICHHOIO Ha u3ydeHue pasgena «MHoroobpasue
BEIIECTB». OTO CBA3aHO CO CTPEMJICHHEM OCHOBAaTeNIbHO 0oTpaboTarh
BaXKHEHIIIMe TeopeTHUYECKUE MON0XKEHHUS Kypca XUMHUHA OCHOBHOM IIKOJBI HA
OoratoM (aKTOJIOrMYECKOM MaTepHalie XUMHUHU DJIEMEHTOB U 00pa30BaHHBIX
MU BEIIECTB.

o TeMa «OKHCIIUTEIFHO-BOCCTAHOBUTENBHEBIE PEAKIUN» MepeHeceHa U3 TEMBI
5 «PactBOpeHnue. PactBophl. CBOHCTBa pacCTBOPOB 3JIEKTPOIUTOB » § Kiacca
B Hayayio 9 wiacca Jyis 6ojiee OCO3HAHHOTO WU3YyYEeHHs TeMBI H pa3rpy3Ku
¢dakTHYeCKOro MaTepuaia 8 kiacca;

e InpakTHYeckue paboThl BHECEHBI B TeMaTHYeCKOe IUIAaHHpPOBAaHHE IOCIeE
TEOPEeTHYECKUX YPOKOB, a HE BBIAENEHbl B OTHENBHBIH MPaKTHKYM, Kak
NpeAyCMOTPEHO TUIOBOM MPOrpaMMOM, YTO CIIOCOOCTBYET 3aKpEIICHHUIO
TEOPETUYECKUX 3HAHUH 00ydaromuxcs Ha PaKTHKe;

® 1OCNEe KaxJIoro roga oOyd4eHHMs BBIJENIEHBI YPOKH HTOrOBOTO KOHTPOJIA
3HaHHH oOydJaroIMxcs, 4YTO He HabmozaeTcsi B  METOAMYECKUX
pPEKOMEHaLUAX aBTOpa THIIOBOI IPOrpaMMEl;

e B INporpaMme IMpeayCMOTpPEHBI pe3epBHBIE YPOKH, KOTOpble MOI'YT OBITH
HCIONB30BaHbl YYHUTENEM MJI pealu3aldd IPOEKTHOH JeATeNbHOCTH
y4armxcs.

Ilo cBoeMy ycCMOTpeHMIO, a TaKXKe€ HCXOJd, M3 BO3MOXHOCTEH IIKOJIBHOTO
KabuHeTa XMMHH, YYUTEIb MOXXET HW3MEHUTh U CTPYKTYPY NpEeACTaBJIeHHBIX B
IporpaMme MpaKkTUYECKUX paboT, HaMpHUMEp, YBEIHUYHTH UYHCIO J1abOpaTOPHBIX
paboT 3a cYeT COKpalleHHs] IeMOHCTPALIHiA.

1.5 IlenHOCTHDbIE OPHEH i MPbI COAEPKAHUS Y4eOHOro npeaMeTa XUMHUSA

IleHHOCTHBIE OPHEHTHPBI Kypca XUMHH B OCHOBHOM IIIKOJIE OIpPEAENSIOTCA
cnenubuKoil XUMHH Kak Haykd. [IOHATHE «UEHHOCTH» BKJIIOYAE€T €IHHCTBO
00BEKTHBHOTO (caM 00BEKT) U CyOBEKTUBHOIO (OTHOILIEHHE CYOBhEeKTa K 00BEKTY),
IIO3TOMYy B KauyecTBE LEHHOCTHBIX OpPHEHTHUPOB XHUMHYECKOTO OOpa3oBaHHS
BBICTYINIAIOT OOBEKTHI, U3ydaeMble B Kypce XUMHH, K KOTOPOMY y OOy4arolIuxcs
dopMHpyeTCSI LIEHHOCTHOE OTHOIIeHHe. IIpy 3TOM BeAyllyl0 poOJib HIPAIOT
TNI03HaBaTe/IbHbIE IEHHOCTH, TaK KaK AaHHbIH y4eOHBIN MpeaMeT BXOOUT B IPYIITY
NpeIMETOB IIO3HABaTEIbHOIO LMKJIA, IJIaBHAs IeJb KOTOPHIX 3aKIIOYaeTcs B
U3yYeHUH TIPUPOLEI.

OcHOBY no3HaBaTEIbHBIX EHHOCTEH COCTaBIAIOT HayYHbIe 3HAHUS, HAYIHBIE
METOJBI [TO3HAHUs, a LICHHOCTHBIE OPHEHTALUH, POpMUpYeMEIe Y 00yJarOIUXCS B
Ipolecce H3y4EHU XUMHH, IIDOSBIIAIOTCS:

¢ B IPH3HAaHHK IICHHOCTH HAY4YHOro 3HaHHA, €ro HpaKTI/I‘IeCKOf;I 3HAa4YMMOCTH,



JOCTOBEPHOCTH;

B IICHHOCTH XMMHUYECKUX METOOB UCCIIENOBAaHUS KUBOM U HEXXUBOH NPUPOJIBI;

B NIOHUMaHHMH CJIOKHOCTH M IIPOTHBOPEUUBOCTH CaMOro Ipoilecca MO3HaHHs Kak
U3Be4YHOro crpemienus K Mcrune.

B kadecTtBe O0BEKTOB IIEHHOCTEH TpyAa M ObITa BBICTYNAIOT TBOpYeCKas
co3unarenbHas JesATeNIbHOCTh, 3J0POBBI 00pa3 JKW3HH, a LIEHHOCTHBIE
OpHEHTAllMd COJEpXaHHid Kypca XUMHHU MOTYT pacCMaTpUBaThCS Kak
dbopMupoBaHue:

YBaXXUTEJIHHOTO OTHOILIEHUS K CO3UJATENIbHOMN, TBOPYECKOM eATENIEHOCTH;
IOHUMAaHHUS He0OXOAUMOCTH RMOPOBOTro 00pa3a KU3HH;

HOTpeOHOCTH B 0€3yCIOBHOM BBINOJIHEHHH INPaBUJI 0€30IacHOro HCIOJIb30BaHUA
BEILIECTB B IOBCEIHEBHOM XU3HH;

CO3HaTeNIbHOro BEIOOpa OyayIiel npodecCHOHANIBHOM AesITeIbHOCTH.

Kypc xumum  obnamaeT  BO3MOXHOCTAMM i1 (QopMHPOBaHHUA
KOMMYHHMKATHBHBIX IIEHHOCTEH, OCHOBY KOTOPBIX COCTAaBJIAIOT MPOLIECC OOIICHHUS,
rpaMOTHas pe4yb, a LIEHHOCTHBIE OpHEHTAlM HaIlpaBlIeHbl Ha BOCIUTAHHE Y
y4aluxcs:

NPaBUJIBHOTO HUCIIOJIB30BaHUSA XUMHUECKOH TEPMUHOJIIOTHU H CHMBOJIHUKY;
NOTPeOHOCTH BECTH IHAJIOT, BHICAYNIMBAaTh MHEHHE OIMNOHEHTa, y4acTBOBaTh B
IOUCKYCCHH;

CIIOCOOHOCTH OTKPBITO BBIpaXKaTh M apryMEHTUPOBAHHO OTCTaWBaTh CBOIO TOYKY
3pEHUS.

VuebHblif mnpenMeT «XuUMHSA», B COIOEPXKAaHHH KOTOPOro BeXyLIUM
KOMIIOHEHTOM SBIIIOTCS Hay4Hble 3HAHHUA M Hay4Hble MeTOAbl [O3HAaHUA,
I03BOJISIET HE TOJILKO (POPMHMPOBATH y y4YaIMXCS LEJIOCTHYIO KapTUHY MHpa, HO U
npoOyXXaaTh Yy HHX 3MOIMOHAIBHO-IIEHHOCTHOE OTHOILIEHHE K H3y4aeMoMYy
MaTtepuaigy, co34aBaThb YCIOBHS M1 (GOpPMHPOBaHHS CHCTEMBI LEHHOCTEH,
ONpENeNsAIoNIell TOTOBHOCTh: BHIOMpaTh OMNpeJeNeHHYI0  HalpaBIeHHOCTb
IeUCTBUI; NelcTBOBaTh OINpeleleHHbIM 00pa3oM; OLICHHBAaTh CBOU JEHCTBUA U
IOEeUCTBUSA OPYTUX JIOJEH 110 ONpeNeIeHHBIM [IEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM pe3yJIbTaTOM IO3HaBaTENbHOrO OTHOLIEHUS K MHUPY B KYJNbType
SBJISIETCS YCTAQHOBJIEHHE CMBICIIa U 3HA4YEHHS COJep>KaHHs OOBEKTOB M SBICHHI
npupoasl. TakuM o6pa3oM, no3HaBaTenbHas GYHKUMA Yy4eOHOro mpeamera
«XuMHSI» 3aKITI0YaeTCs B CIOCOOHOCTH €ro Cofep)KaHusl KOHLEHTPUPOBATh B cede
KaKk 3HaHHMA O BeIleCTBaX M XHMHYECKHX SBJICHUAX, TaK U HNO3HABAMENbHbIE
yeHHOCMU:

OMHOWIEHUA K:

XMMHUYEeCKUM 3HaHUSIM KaK OJHOMY U3 KOMIIOHEHTOB KyJIbTYphl Y€JIOBEKa HapAay C
IOPYTrUMH €CTeCTBEHHOHAYYHBIMH 3HAHUSMH, €JUHON pa3BUBAIOIIEHCS CUCTEME;
OKpYXaroIleMy MUpPY KaK MUDPY BEILECTB U IPOUCXOAAIIUX C HUMH SIBIICHHI;
NIO3HABATEJILHON JESTeNbHOCTH (KaK TEOPETUYECKOH, Tak M 3KCIIEPUMEHTAIBHOM)
KaK UCTOYHUKY 3HAHUH;

HNOHUMAHUA:




00BEKTUBHOCTH U JOCTOBEPHOCTH 3HAHHMH O BEIECTBAX M MPOUCXOAALIMX ¢ HUMH
SIBJICHUSX;

CIIOXKHOCTH ¥ OECKOHEYHOCTH IpoLecca IMO3HaHHA (Ha NpUMEpe HCTOPHUHU
XUMHYECKHUX OTKPBITHIA);

HNefcTBHA 3aKOHOB HPHpPOAbI M HEOOXOAMMOCTH HMX Yy4yeTa BO Bcex cdepax
HOeATEeTLHOCTH YeJIOBEKa;

3HAYEHHUS] XUMHYECKUX 3HAHUM IS peleHus rIo0abHBIX MpoljeM YelloBevecTBa
(oHepreTMuecKod, CHIPhEBOM, MPOAOBOILCTBEHHOM, 3HOPOBbS M JOJTOJIETHS
4eNoBeKa, TEXHOJIOTHYECKUX aBapuil, roOanbHOM 3KOJIOTHH | JIp.);

BaXHOCTH Hay4YHBIX METOJOB IO3HaHUA (HaONIOAEHHS, MOJEIUPOBAHMUS,
SKCIIEPUMEHTA ¥ AP.) MUpA BEILECTB U peaKIui.

Pacmiupenue cdep uyenoBedyeckoil NeATENILHOCTH B COBPEMEHHOM COLIMyME
Heu3OexxHO BiedeT 3a coboif HeoOXomUMOCTh (OPMHPOBAHUA Yy YyYaIMXCS
KyJbTypHl TpyJa XU ObITa IpU HU3y4eHUH JIOO0ro yueGHOro mpeamera, KOTOpoe
HEBO3MOXXHO 0€3 BKIIIOYEHHS COOTBETCTBYIOUIUX YeHHocmeu mpyoa u Gvima B
cofepxanue yueOHoro npemMera « XuMHUD):

OMHOWIEHUA K:

TPYJAOBOH HEATENBHOCTH Kaii €CTeCTBEHHOH (U3UYeCKOH M HHTEJUIEKTYalbHOMH
NOTpeOHOCTH;

TpyAy Kak TBOPYECKOH IEsATEIBHOCTH, MO3BOJSIONICH NPUMEHATh 3HAHHA Ha
IIpaKTHKeE;

NOHUMAHU HeobX00UMOCmU:

ydeTa OTKPBITBIX M HM3Y4YEHHBIX 3aKOHOMEPHOCTEH, CBeIEHHH O BEleCTBaX M HX
NpeBPAICHAAX B TPYAOBOH NESTENTbHOCTH;

IOJHOM peanu3allul (QU3NYECKHX M YMCTBEHHBIX BO3MOJXKHOCTEMH, 3HAHMIA,
YMEHHH, CINOCOOHOCTEH MpH BHINOJHEHUH KOHKPETHOTO BHIA TPYAOBOM
IesTeIbHOCTH;

COXpaHEHHUs U MOAAEP>KaHUsA COOCTBEHHOIO 3OPOBBS M 310POBbS OKPYXKAIOIIKX, B
TOM YHCJIE IUTAHUS C YYETOM COCTaBa M SHEPreTHIECKOM IEHHOCTH IMHIIH;
coOmoieHns mpaBui 6e30IIaCHOTO HCIIOIB30BaHUS BELIECTB (JIEKAPCTBEHHBIX
IpenaparoB, CpeACTB OBITOBOH XHMMHM, I€CTHLHIOB, TOPHOYE-CMAa304HBIX
MaTepHaJIOB U Jp.) B IOBCEJHEBHOM KU3HHU;

OCO3HAHHMS JNOCTHKEHHs JMYHOrO yclexa B TPYHOBOH [AEATENbHOCTH 3a CYET
COOCTBEHHOH KOMIIETEHTHOCTH B COOTBETCTBHHU C COLMAJIBHEIMH CTAaHIAPTaMH U
IOCIIEAYIOMM COLMANBHBIM OJOOpeHHeM JOCTIDKEHHH HayKu XHMHH U
XMMHY€ECKOT'0 POU3BOJCTBA il Pa3BUTHSI COBPEMEHHOIO OOIIECTBa.

OmnelT 3MOLMOHANBHO-LIEHHOCTHBIX OTHOIICHHM, KOTOpHIA ydaluecs
MONy4alOT IPH H3YYEHHH Kypca XHMMHMH B OCHOBHOHM ILIKOJIE, CIIOCOOCTBYET
BBICTPAUBAHHIO UMH CBOEH KM3HEHHOMN MO3UIIHH.

Conepxanne y4eGHOro IpeaMeTa BKIIOYAET COBOKYIIHOCTb HPQECMEEHHBIX
YeHHocmeu:

OMHOWEHUA K:
cebe (ocozHaHHE COOCTBEHHOrO JOCTOMHCTBA, YYBCTBO OOILECTBEHHOTO O,
AUCUUIUTUHHPOBAHHOCT, Y€CTHOCTh M IPaBJHBOCTb, HPOCTOTA H CKPOMHOCTE,



HEeTepIHUMOCTh K HECITIPaBEAJINBOCTH, NpHU3HaHUe HeoOX0AUMOCTH
CaMOCOBEpIIEHCTBOBAHHUA );

APYTUM JIOASAM (FyMaHHU3M, B3aUMHOE YBa)K€HHE MeXIy JIIOJbMH, TOBapHUIlecKas
B3aMMOIIOMOIb U TpeOGOBaTENbHOCTh, KOJUIEKTHBU3M, 3a00Ta O APYTHX JIOAMAX,
aKTUBHOE pearupoBaHHe Ha CcoOBITHA  (enepaibHOrO, PperdoHaNbHOrO,
MYHUIIUIIAIBHOTO YPOBHEH, BBIIIOHEHHE OOIIECTBEHHBIX IOPYYEHHH );

cBOeMy TpyAy (ZoOpocoBecTHOE, OTBETCTBEHHOE HUCIIOJHEHHE CBOMX TPYXOBBIX H
y4eOHBIX 00s13aHHOCTEH, pa3BUTHE TBOPYECKHX Hayal B TPYAOBOHU AEATENbHOCTH,
IpU3HaHHE BaKHOCTU CBOETO TPYyJAa U pe3yJIbTaTOB TPyAa APYTUX JIOAEi);
npupoze (OepexHoe OTHOIIEHHE K ee OOraTcTBy, HETEPIIMMOCTh K HapyLICHHUAM
DKOJIOTUYECKUX HOPM U TpPHOBaHMi, SKOJOIHYECKH I'PaMOTHOE OTHOILIEHHE K
COXpaHeHUIO0 ruapocdepsl, arMmocdepsl, MOUYBBl, OHOChEpH, YeI0BEYECKOro
OpraHu3Ma; OIl€HKa JOEHCTBUA BOIPEKH 3aKOHAM MPHUPOABI, NPUBOAAIIAA K
BO3HUKHOBEHHIO II00ANIBHBIX ITpobJieM);

HOHUMAHUAL HeObXO0UMOCMU:

YBOXUTEIBHOIO  OTHONIIEHHS K  JOCTM)KEHHSM  OTE4eCTBEHHOH  HayKW,
HCCIIEIOBATENBCKON IeSTeTBHOCTH pPOCCUICKUX yY€HBIX XHMHKOB
(maTpuoTHYECKHE YyBCTBA).

Oo0pa3oBanue npencraBieHuil, GOpMHUPOBaHUE ITOHATHI B 00y4eHUN XUMHUHU
NPOUCXOAWT B TMpolecceé KOMMYHUKAlMM C HCIIOJIb30BaHHEM HE TOJBKO
€CTeCTBEHHOIO $3blKa, HO M XHMHYECKHX 3HAKOB, ¢opMyl, ypaBHEHUMH
XHMHUYECKUX peakiui, o0O3Ha4yalomMX 3TH BellecTBa U ABJIEHHUA, T. €.
XUMHYecKoro s3blka. TakuM oOpa3oM, y4yeOHbIH mpenMer «XHUMHS» HMeEET
OoJsipIie BO3MOXXHOCTH Ui (DOPMHpPOBaHHS Y YYAIIUXCH KOMMYHUKAMUGHbBIX
UeHHOocmeu:.

He2amueHO20 OMHOWEHUA K.

HapyILIEHUIO HOPM f3bIKa (€CTECTBEHHOTO U XMMHYECKOro) B pa3HbIX HCTOYHHKAX
uHpopmanuu (nureparypa, CMH, UnTtepHer);

3aCOPEHHIO pevy;

NOHUMAHUA HeOOX0OUMOCMU:

HNPUHATHUSA Pa3IMYHBIX CPEICTB U NPUEMOB KOMMYHHUKALIHH;

NoJy4eHus: UHPOpMaIlUU U3 Pa3TUYHBIX HICTOYHHUKOB,

apryMEHTHPOBAHHOMW, KpHUTHYECKOH OLEeHKHM HH(POpMalud, IONy4YeHHOH U3
pa3NUYHBIX HCTOYHHUKOB,

COOOIIEeHNS TOYHOH U JOCTOBEPHOI HHPOpMauy;

SCHOCTH, AOCTYIHOCTH, JIOTMYHOCTH B 3aBHCHMOCTH OT LEJNH, IMOJHOTHI HIIH
KPaTKOCTH U3JI0KCHHS UH(pOpMaIUH;

CTpeMJIEHHSI TIOHATH CMBIC OOpalleHHOM K 4ejloBeKy pe4ud (YyCTHOH H
IIHCBEMEHHOI );

BeICHUs auanora Ui BBIABIEHHS Pa3sHBIX TOYEK 3pEHHS Ha pacCMaTpHBAaEMYIO
WH(OPMALIUIO, BBIPAXEHUS JUYHBIX OLIEHOK MU CYXICHHUH, NMPHHATHA BBIBOJA,
KOTOPBIi (opMHUpYeTCs B npoliecce KOMMYHUKALIUH;

NpeabsABIEHHsS CBHOETENBCTB CBOefl KOMIIETEHTHOCTH M KBaIMGHKALUHM II0
paccMaTpHBaeMOMY BOIIPOCY;
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YBaXXCHHs, NPUHATHS, NOANEPKKH CYLIECTBYIOHIMX TpPaiMUU# U OOIIMX HOPM
A3bIKa (€CTeCTBEHHOr0 M XMMHYECKOr0);

CTpEMJIEHHUS FTOBOPHUTD, UCIONB3Ys U3ydyaeMble XUMHUYECKHE TEPMHHEI M ITOHATHS,
HOMEHKJIaTYypy HEOPraHHYECKHX H OpPraHH4YecKHUX BEIIEeCTB, CUMBOJBI, GOPMYJIEI,
MOJIEKYJISpHBIE 1 HOHHbBIE YPaBHEHHUA peaKLIMii.

Jns dopMHpPOBaHHS IOYXOBHOM JIMYHOCTH, IIPEXIE BCEro, HEOOXOAMMO
pa3BHBaTh 3CTETUYECKOE OTHOILIEHHE YelIOBeKa K JeHCTBUTENBHOCTH, TBOPYECTBO
M COTBOPYECTBO IPHU BOCIIPUATHHU 3CTETHUECKUX SBJICHUH, KOTOPBIMH B Kypce
XVUMHUH MOTYT CIYyXHTh: Npupoja (MHUHEpPabl); H3IEIHA, H3rOTaBIHBacMBbIE
4eIOBEKOM M3 pa3iMYHBIX BEIIECTB W MaTepHallOB (IOBENMPHEBIE YKpalleHHs,
NaMATHUKH apXUTEKTypbl U T. 1.). XUMHsA MO3BOJIET Takke (GOPMHpPOBATh
NOTpeOHOCTH YENIOBEKA B KPAcOTe U JAeATENBHOCTH 110 3aKOHaM KpacoTEl, T. €.
acmemuiecKkue YeHHOCmu.

NO3UMuUBHoOe 4y8CMBEeHHO-YEHHOCMHOe OMHOUEHUE K:

OKpyXxammeMy MHpPY (KpacoTa, COBEpIIEHCTBO ¥ TapMOHHs OKpYXaromei
IPUPOIBI H KOCMOCA B LIEJIOM);

NpHPOJHOMY MHpY BEILECTB M HX MpEBpallleHUH He TONBKO C TOYKH 3pEeHHS
noTpebuTeNns, a Kak K HCTOYHHMKY IIPEKpacHOro, rapMOHHYHOrO, KpacHBOIO,
MOAYUHSIOMIETOCs  3aKOHOMCPHOCTSM, IIPONOPLUOHANBHOro (Ha mpuMepe
B3aHMOCBS3U CTPOEHHUS U CBOMCTB aTOMOB U BEIECTB),

BBINIOJIHEHUIO y4eOHBIX 3ajad KaK K IpOIECCY, AOCTaBJIAIOLIEMY 3CTETHYECKOE
yIOBOJBCTBHE (KpacuBOe, U3SILHOE pelleHWe WIN JO0Ka3aTeJIbCTBO, IMPOCTOTA, B
OCHOBE KOTOPOH JIEXKUT rapMOHUS);

NOHUMAHUe HeobxoouMocmu:.

n300paKeHUs HCTHUHBI, HAay4YHBIX 3HaHWIl B 4YyBCTBeHHOH Qopme (Hampumep, B
NpOU3BENEHUAX HCKYCCTBa, IIOCBAMICHHBIX HAYYHBIM OTKPBITHAM, YYE€HBIM,
BEIIeCTBaM U HX IIPEBPAILICHUAM );

NPUHATHA TParu4eckoro Kak JpaMaTH4ecKod ¢(opMbl BhIpaXkeHHUS KOH(QUIMKTA
HEIIPUMHUPHMBIX NPOTHUBOINOJIOXKHOCTEH, HMX CTOJKHOBeHHS (Ha mpuMepe
BBIJAIOLIMXCSA HAyYHBIX OTKDPBITHM, KOH(IMKTa YyBCTBA M JOJra, obIECTBA M
JTHYHOCTH, PeaJIbHOCTH U Heala).

Taxum 0OpasoM, cosiepXKanue Kypca XMMHMH OCHOBHOM IIKOJIBI IO3BOJIAET
copMHpOBaTh y y4allUXcs He TOJNBKO NO3HABaTeNIbHbIE LIEHHOCTH, HO M JAPYTHe
KOMIIOHEHTBl CHCTEMBl ILEHHOCTeH: TpyZa M OblTa, KOMMYHHKAaTHBHEIE,
HpPaBCTBEHHBIE, SCTETHUECKHE.

2. Conep:xanne yyeGHOro kypca « XuMus»
OCHOBHOIO0 00u1ero o6pa3oBaHus

8 knacc
BBenenue (74acoB)
IMpeamer xuMuu. MeToas! MO3HAHUS B XMMUH: HaOTIOAEHHE, IKCIIEPUMEHT,

MozenupoBaHue. MICTOYHMKM XUMHYECKOH MH(OpMalyH, ee MOIyYEeHHEe, aHANIN3 U
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NpeCTaBlIeHHE €ro pe3yJbsTaToB. IIOHATHE O XMMHYECKOM 3JieMeHTe U (opMax
€ro CYIIECTBOBAHMSA: CBOOOJHBIX aToMax, INPOCTBIX U CIOXHBIX BeILEeCTBaX.
IlpeBpamenns BemecTB. OTiIMYMEe  XMMHYECKHMX peakUUid OT (HU3UYECKHX
sBneHuil. Pop XuMuU B Xu3HM denoBeka. Xemodunua u xemodobus. Kparkue
CBEIEHUSA U3 UCTOPUH BO3HUKHOBEHMS U pa3BUTHA XHMHMH. Pojib OTEUYeCTBEHHBIX
YYEHBIX B CTAHOBJICHHH XHMHUYeCKoi Haykn — paboTel M. B. JlomoHOCOBa, A.M.
Bbytneposa, [I. 1. MengeneeBa. XuMuuyeckas CHUMBOJIMKA. 3HAKH XHMHYECKHX
AJIEMEHTOB U NMPOUCXOXAECHHUE X Ha3BaHUN. XuMudeckue (popmynsl. MHAEKCH H
ko3 dumueHTsl. OTHOCUTENBHBIE aTOMHass U MoJeKylspHas Macchl. [IpoBeneHue
pacyeToB MacCOBOH HOJIM XMMHUYECKOI'O 3JIEMEHTAa B BEIIECTBE HAa OCHOBE €rO
dopmynsl. [lepuoandeckas cucreMa xumudeckux 3neMmenToB JI. YI. Menneneesa,
ee CTpPyKTypa: Manble M OonbliMe TMepHoAbl, TPYNIb U MOATPYIIIHL.
[Mepuoauyeckas cHCTeMa KaK CIpaBOYHOE ITocoOue s MOJMy4YeHHUs CBEACHHH O
XUMHYECKHUX JIEMEHTaX.

HeMoncTpauun. 1. Mogenun (mapoctepxHeBbie U Ctrioapra—Dbpurneba)
Pa3IMYHBIX MPOCTHIX U CIOXKHBIX BemiecTB.2. Komiekius cTeKIaHHON XUMHYECKOH
nocyasl. 3. Kolekuus MaTepuaioB U U3AENHUHA U3 HUX Ha OCHOBE aMIOMHUHUA. 4.
BsauMopeiicTBre Mpamopa ¢ KHCIIOTOM U TIOMyTHEHHE U3BECTKOBOH BOZBI.

JlabopaTopHbie ONbITHI. 1. CpaBHenne CBOMCTB  TBEpABIX
KPUCTAJUIMYECKUX BemIECTB M pacTBOpoB. 2. CpaBHEHHE CKOPOCTH HCIapeHHs
BOJIBI, OJIEKOJIOHA U 3TWJIOBOT'O CIIUpTa ¢ QUIBTPOBaIBHON Oymary.

IIpakTHyeckast padGora: 1. [Ipuemsl oOpaimieHus ¢ nabopaTOPHBIM
o0opynoBaHHEM.

Tema 1. AToOMBI XHMH4YECKHX 3JIeMEeHTOB (8 4acoB)

AToMBI Kak (opMa CYIIECTBOBAaHHS XHMHYECKUX 3JIeMeHTOB. OCHOBHBIE
CBeJleHHs] O CTPOCHHMH aToMoB. JloKa3aTenbCTBa CJIOXXKHOCTU CTPOSHUS aTOMOB.
Onsitel Pezepdopaa. [InanerapHas Monenb CTPOEHHUS aToMa.

CoctaB aTOMHBIX siiep: IPOTOHBI, HEUTpOHbI. OTHOCHUTEIbHAs aTOMHas
Macca. B3auMOCBSA3b MOHATUH «IPOTOH», KHEUTPOH», «OTHOCHUTEIbHAs aTOMHas
maccay.

H3meHeHHe uMclia NPOTOHOB B sjape aTtomMa — oOpa3oBaHHE HOBBIX
XUMHYECKHX »dJIeMeHTOB. VI3MeHeHHe u4ucia HEUTPOHOB B sAApe aroMa —
obpazoBaHue u30TONMOB. COBpeMEHHOE OMNpeACCHUE IOHATHS «XUMHYECKHHI
anemMeHT». M30TOMBI KaK pa3HOBUIHOCTH aTOMOB OJJHOTO XUMHUUYECKOI'O 3JIEMEHTA.
OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX 3JIEMEHTOB
MaJIbIX nepuoAoB. [IoHsATHE O 3aBEPIIEHHOM 3JICKTPOHHOM YPOBHE.

[lepuogmueckas cucrema xumudeckux anemeHToB J. M. Menneneesa u
CTpOeHHe aTOMOB — (U3WYECKHH CMBICI IIOPSIKOBOIO HOMEpa 3JIEMEHTa, HOMepa
rpymisl, HOMepa Iepruoaa.

H3MeHeHHe 4McClia 3JIEKTPOHOB Ha BHEILHEM 3JIEKTPOHHOM YPOBHE aToMma
XMMHYECKOTO DdJIeMeHTa — o00pa3oBaHHE ITOJIOKUTENBHBIX H OTPHLATEJIBHBIX
rHouoB. HoHBI, 0Opa3oBaHHbIE aTOMaMH MeETAJUIOB M HeMeTayoB. IIpHYHHEI
H3MEHEHHS METAUIMYECKHX H HEMETAIUIMYECKUX CBONCTB B MepHOAaxX H rpyImmnax.
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ObpazoBanne OuHapHBIX coenuHeHHid. [loHsATHe 00 HOHHOK cBsa3u. CxeMbl
o0pa3oBaHUsg HOHHOM CBS3H.

B3auMmoneiicTBHe aTOMOB 3JIeMEHTOB-HEMETAUIOB MeXIy coboli —
oOpa3oBaHHe JABYXaTOMHBIX MOJIEKyl IIpOCThIX BellecTB. KoBajeHTHas
HEeNOJSIpHAsT XHMHUYecKass CBfA3b. OJEKTPOHHBIE H CTPYKTypHBIE (OpMYyJIBL.
B3anMopelicTBiie aTOMOB HEMETALIOB MEXIY coboit — oOpas3oBaHue OHMHApHBIX
COEOVMHEHHH HEeMEeTaUIOB. -JIEKTpOOTpULAaTeNbHOCTh. KoBajleHTHas moisipHas
cBs13b. [IoHATHE O BaJIECHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BhIBaTh KOBAJIEHTHbIE
xumuyeckde cBsa3d. CoctaBineHue ¢opMyn OHHApHBIX COEJWHEHWH IO
BaJIeHTHOCTH. HaxoxaeHHe BaJIeHTHOCTH 110 ¢popMyie OUHApHOro COeAUHEHHS.
B3auMopelicTBie aTOMOB METALIOB MexAy coboit —  obpa3oBaHue
MeTaJNTHYeCKUX KpucTawioB. [IoHaTHE 0 MeTaIITMYeCKOMH CBSI3HU.

JeMoHcTpauun. Mojenu aToMOB XUMHYECKUX 3J1eMeHTOB. Ileproanyeckas
cucTeMa XUMH4YecKuXx 3neMeHToB [l 1. Menneneesa (pa3nuunbie GopMel).

JlaGopaTopuble onbITbl. 3. MogenupoBaHue DpUHLUNA JACHCTBUA
CKaHHpymolero Mukpockomna. 4. MsroroBneHue Mopenell Moyiekyn OHHapHBIX
coemuHeHud. 5. H3roroBneHwe MolenH, WUIIOCTPUPYIOLIEH  CBOMCTBA
METaJUTMYECKOH CBA3H.

Tema 2. IIpocthie BemecTBa (6 4acoB)

ITonoxxenue MetaioB M HeMmeTawioB B llepumoauyeckoil cucreme
xumudeckux 3meMmeHToB JI. M.MeHneneeBa. BaxkHeliine npocTeie BeliecTBa —
MeTaJTBl  (OKeJle30, aJIOMUHUM, KanblMii, MarHuii, Hatpui, kanuii). OO6umue
dbu3nyecke CBOMCTBAa METAUIOB. BaxkHelilne MNpOCThIe BelleCTBa-HEMETaJIHI,
o0pa3oBaHHBIE aTOMaMH KHCJIOpPOAa, BOAOPOAA, a30Ta, cepol, pocdopa, yriepoa.
Mornexkynsl NpPOCTBHIX BEIECTB-HEMETAUIOB — BOAOPOJA, KHUCIOpOa, a3oTa,
rajoreHoB. OTHOCHTeNbHass MoJieKyJsipHas Macca. CnocoOHOCTB aTOMOB
XMMHUYECKUX DJIEMEHTOB K OOpa30BaHHUIO HECKOJIBKUX IIPOCTBIX BEIIECTB —
altoTponus. AJutoTponHele Moaubukanuu  Kuciaopona, ¢ocdopa, onoba.
Merajuimyeckue U HEMETAJIMYeCKHWe  CBOMCTBAZ  INPOCTBIX  BEHIECTB.
OTHOCUTENBHOCTD 3TOI'O ITOHATHSL.

Uucno Asoragpo. Komnuectso BemectBa. Mons. MonspHas Macca.
MonspHusiii o0beM ra3oo0pa3HeIXx BemecTB. KpaTHble eQUHHMIBI H3MEPEHHS
KOJIMYecTBa BeleCTBa — MHWUIMMONG M KWIOMOJNb, MHUIMMOJISPHAs H
KHAJIIOMOJISIpHAasl Macchl BEIECTBA, MHUIMMOJSIPHBIA M KHUJIOMOJSAPHBIA 00BEMEI
ra3oo0pa3HbIX BEILECTB.

PacueThl ¢ HCMOIB30BaHUEM IOHATHH «KOJIMYECTBO BEIIECTBA», «MOJISPHAs
Macca», «MOJIIpHBIH 06beM razoBy, «YHUCIO ABOTaJIpo».

HMemMoncTpanun. Ilonydyenue osona. O6pasupl 6enoro U ceporo o0JIOBa,
6enoro u xpacHoro ocdopa. HexkoTopble METAIUIEI B HEMETAIBI ¢ KOJTHYECTBOM
BemiecTBa | Monb. MossipHelit 065eM ra3o00pa3HbIX BEIIECTB.

JlaGopaTopHbie onbiTel. 6. O3HaKOMIEHHE C KOJUIEKLHEH MeTauoB. 7.
OsHakoMJIeHHE C KOJUIEKLIHeld HeMeTaJlJIOB.
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Tema 3. CoequHeHHs] XMMH4eCKHX 3/1eMeHTOB (13 4acoB)

Crenenns oxucneHus. CpaBHEeHHE CTENEHH OKHCICHHS M BaleHTHOCTH.
OnpeneneHne CTENEHHW OKUCIEHHS OJJIEMEHTOB B OHHApHBIX COEIMHEHHSIX.
Cocrasnenue ¢hopmys1 OMHAPHBIX COeTUHEHUH, 00IIMi ciocob UX Ha3BaHHH.

buHapHBIE COEIMHEHHsA METAJUIOB M HEMETAUIOB: OKCHIBI, XJIOPHIEI,
cynbunsl u np. Cocrapnenue ux ¢popMyin. buHapHbele coeMHEHUsT HEMETAJLIOB!
OKCHJBI, JIeTydHe BOIOpPOAHbIE COEAUHEHHs, HX COCTaB M Ha3BaHHi.
IMpencraBuTend OKCHIOOB: BOJA, YIVIEKHMCHBIA ra3, HeramieHas H3BeECTb.
ITpencTaBuTENH JETYYHUX BOJOPOAHBIX COEIUHEHHU: XJIOPOBOAOPO H aMMHaK.

OcHoBaHHuA, WX COCTaB U Ha3BaHUsA. PacTBOpUMOCTE OCHOBaHHMH B BOJE.
IMpencraBuTenu LIEIOYEi: MHAPOKCHABI HATpHs, Kanus M Kanbius. [Torarae o6
HHAWKATOpaX U Ka4eCTBEHHBIX PEaKLUsX.

Kucnotsl, ux cocraB u Ha3zBanus. Kinaccudukanus kucinor. IlpencraBurenu
KHCJIOT: CepHas, CoJisiHas, a3oTHas. [loHsATHe O mIKaie KHCIOTHOCTH (1ukana pH).
H3ameHeHne OKpacku HHAUKATOPOB.

Conn kak IpOM3BOJAHBIE KHUCIOT M OCHOBaHMI, X COCTaB U Ha3BaHHI.
PactBOopuMOCTH cojeil B Boge. IIpencraButenu comneii: XJIOpua HaTpus, KapboHAT U
docdat kanpIus.

AMop(dHBIe 1 KPUCTAJUIMYECKHE BEIECTBA.

MexMoneKynspHble B3aUMOAEHCTBUA. THIBI KPUCTALNIMYECKUX PELIETOK.
3aBHCUMOCTH CBOMCTB BEIIECTB OT TUIOB KPUCTAJUIMYECKUX PELIETOK.

YucTele BellecTBa U cMecH. [IpuMepBl XUAKUX, TBEpABIX U ra3000pa3HBIX
cMeceii. CBOMCTBa YHCTHIX BelleCTB U cMeceil. FIx coctaB. MaccoBas U 00beMHas
OOJIA KOMIIOHEHTa CMeCH. PacdeTsl, CBsi3aHHBIE C HCIIOJB30BAaHUEM IIOHATHS
OIS,

HdemoHcTpanun. OGpaipl OKCUAOB, KUCIOT, OCHOBaHMiI U coned. Mozenn
KPUCTAUIMYECKUX PpeLIeTOK XJIOpHa HaTpus, anMasza, okcuaa yriaepoma (IV).
KucnoTHo-1eno4Hple HHANKATOPHI, U3MEHEHUE MX OKPAaCKH B Pa3lIMYHBIX cpelax.
VYHUBepCaNbHBII MHANKATOD M M3MEHEHUE €ro OKpPacKM B Pa3IHYHBIX Cpelax.
IIxana pH.

JlaGopaTopHbie onbiThbl. 8. O3HakOMIIeHHe C KOJUIEKIMEHR OKCHIOB. 9.

OsHakomiieHue co cBodictBamu ammuaka. 10. KadecTBeHHas peakuus Ha
yrnekucinsli ras. 11. Onpenenenue pH pacTBOpOB KUCIIOTHI, IIEJTOYH H BOJBI.
12. Omnpenenenne pH NMMOHHOrO M AOJIOYHOTO COKOB Ha cpe3e IUIOAOB. 13.
O3HakoMJIeHHe ¢ KoJuleKiuei comneit. 14. O3HakoMileHHE C KOJUIEKIIHEH BEIIECTB C
pasHEIM  THIIOM  KpHUCTaJLIM4eckod  pemerku. H3roroBneHue  Mojenen
KPHUCTAJUTHYECKUX pemeToK. 15. O3HakoMiieHHe ¢ 00pa3LioM ropHO# OPOAEI.

IIpakTuyeckas pa6ora: 2. IIpurorosieHHe pacTBOpa caxapa M pacyeT €ro
MacCOBOM JIOJIM B pacTBOpeE.

Tema 4. 3MeHeHHs, npoucxoasuye ¢ Bemecrsamu (12 yacos)

IMouaTne sBIEHWM, CBA3AHHBIX C H3MEHEHHUSAMM, IIPOMCXONAIIMMH C
BEIIECTBOM.
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SBneHus, CBI3aHHbIE C U3MEHEHHEM KPUCTANIMYECKOIO CTPOEHHS BelleCTBa
[IpH TOCTOSSHHOM €ro CocTaBe, — (Qu3n4YecKue sABjieHHs. PuU3NIeCKHe SIBIECHUS B
XMMHMH: AUCTHUIALHSA, KPHUCTAUIM3alMs, BBIIapHBaHHE H BO3TOHKA BEIIECTB,
¢bunpTpOBaHKe U LEeHTPUYTHPOBaHUE.

SIBneHus, cBs3aHHBIE C W3MEHEHHEM COCTaBa BEIECTBa, — XUMHUYECKHE
peakiuu. [Ipu3Haky U ycloBHS NpPOTEKaHMs XMMHUYECKHMX peakiMi. Brinenenue
TEILUIOTHl U CBeTa — peakuuu ropeHus. [ToHsatre o6 3K30 - U 3HIOTEPMHYECKHX
peaxHsiX.

3aKOH COXpaHEHHMs MacChl BeleCTB. XHUMHUYecKHe ypaBHEHHs. 3Ha4yeHHe
HHIEKCOB U K03 punmentoB. CocTaBieHHe ypaBHEHUH XUMHYECKHUX PEAKIIMM.

PacyeThl MO XHMHYECKHM YypaBHeHHsAM. PelieHue 3afad Ha HaxOXXACHUE
KOJIMYECTBA, MacChl WM oObeMa NPOAYKTa peaKkLUU IO KOJIUYECTBY, Macce WU
00BeMy HMCXOHHOTO BellecTBa. PacyeThl ¢ HCHOJB30BAaHHEM IOHATHS «AOJD»,
KOIJla MCXOJHOE BEILleCTBO JaHO B BUJE pacTBOpa C 3aJlaHHOH MaccoBO# Joiei
PacTBOPEHHOTO BEIIECTBa WIK COIEPKUT ONPEAETICHHYIO AOTIO IpUMeECEH.

Peaknuu pasnoxenus. IIpencrapneHre o CKOPOCTH XMMHYECKHX peakLuil.
Karamuzatopel. ®epMmentsl. Peakuunm coeauHenus. Karanutuueckue H
HEKaTAIHTHYECKHEe peaknud, oOpaTUMBle U HeoOpaTMMble peakiuu. Peakuuu
3aMelleHnsl. PsAx  aKkTUBHOCTM  METAUIOB, €ro  HCMNOJNb30BaHHE  AJIA
IPOrHO3HPOBAHMS BO3MOXXHOCTH IPOTEKaHHUs pEakUui Mexay MeTaulaMH U
KUCJIOTaMH, peaKIHWi BBITECHEHUS OJHUX METAJUIOB M3 PacTBOPOB HX CoOJed
apyrumu Metaiutamu. Peaxkiyun obMmeHa. Peakuuu HeHTpanusauuu. VYcnoBHs
NpOTEeKaHHUs peakluil o6MeHa B pacTBOpax 10 KOHIA.

Tumbl XUMHYECKUX peakudid Ha IpuMepe CBOWCTB BoAbl. Peakuus
pasioXXeHUss — 3JEKTPONIU3 BoJAbl. Peaknum coeauHeHMs — B3aMMOAEHCTBHE
BOIBI C OKCHIAMH METAJUIOB U HEMETaUIOB. YCJIOBHE B3aMMOJEHUCTBHSA OKCHIIOB
METAJUIOB ¥ HEMETAJUIOB ¢ BOJOH. [ToHsITHE «TUAPOKCUABDY. Peakinu 3aMenieHus
— B3aHMOJeHCTBUE BOABI ¢ MeTanamMu. Peakiny oOMeHa — ruIpoIN3 BELEeCTB.

HdemoncTpauun. IIpuMeps! Gbu3ndeckux sSBISHUA: a) I1aBlieHHe napaduHa;
6) BO3roHKa HoAa UM OE€H30HHOM KUCIOTHI, B) paCTBOPEHHUE OKpAILIEHHBIX COJIEH;
r) M dy3us AyIIHCTHIX BEIIECTB C ropsilel JaMIouky HakaiauBaHusA. [Ipumepsl
XUMHYECKHX SBJIEHMI: a) ropeHue Maraus, pocdopa; 0) B3aumMoaeicTBHE COITHOM
KHUCJIOTBI C MpaMOpOM WJIH MeNoM; B) noiydeHue ruapokcuma memu (II); r)
pacTBOpEeHUE MOIYYEHHOro TMAPOKCHIA B KUCIOTax; 1) B3aMMOJIEHCTBHE OKCHAA
Meau (II) ¢ cepHoif KHCIOTOH IpH HarpeBaHUH; €) pa3lIoKEHHe IepMaHraHara
KaJIMf; X) pa3joXKeHHe MepoKCHIa BOJOpOJa C MOMOIIBIO AUOKCHAA MapraHia u
KaTajla3bl KapToens WIKM MOPKOBH; 3) B3aUMOJEHCTBHE pa30aBIIEHHBIX KHCIIOT €
MeTaJl/IaMH.

JlaGopaTopHble onbiThl 16. IIpokanuBaHne Meau B IUIAMEHH CITMPTOBKH.
17. 3ameienne Menu B pactBope xiopuaa mea (II) sxenezom.

IIpakTHyeckas paGora: 3. Ilpu3Haku XHUMHYECKHMX peakiuid H HX
Kaccubukaus.

Tema 5. PacTeopenne. PactBopnl. CBolicTBa pacTBOPOB 3/1€KTPOJIMTOB
(20 yacoB)
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PacTBopeHHe kak (huU3MKO-XUMHUYeCKHit mpouecc. IloHsATHE O ruaparax u
KpucTajuoruaparax. PacTtBopumocts. KpuBBIEe pacTBOPUMOCTH KaK MOZEINb
3aBHCHMOCTH PaCTBOPHMOCTH TBEPABIX BelllECTB OT TeMIeparypbl. HachieHHEbIe,
HEHaCHIIIIEeHHbIE U IIepeChllieHHbIe PaCTBOPEI. 3HaYE€HHE PAacTBOPOB IS NPUPOIBI
H CEJILCKOT'0 X035KCTBA.

[TousTHe 00 3JIEKTPONUTHYECKOH JAUCCOLMALMU. JEKTPOJIUTBI H
HEDJIEKTPOJIMTE.. MexaHu3M  AuccoLMalMii  3NEKTPOJIMTOB C  pasiH4YHBIM
XapakTepoM CBs3d. CTemeHb 3NEeKTpONUTHYECKOH muccouuanyd. CHIIBHBIE H
ciaOble 3EeKTPOIUTHI.

OCHOBHBIE MTOJIOXXEHUS TEOPHUH dJIEKTPOIUTHYECKON auccouuanuy. MoHHbIe
ypaBHeHHs peakiuii. Peakiu oOMena, naymume 1o koHua. Knaccugukauus HOHOB
H UX CBOICTBa.

Kucnotsl, ux knaccudukanus. Jucconuaus KUCIOT U UX CBOHCTBa B CBETE
TEOPHH JJIEKTPOIUTHYECKON mucconauui. MoneKkysipHble U HOHHbIE YpaBHEHHS
peakuuif. B3auMojelcTBHE KHCIOT € MeTaUlaMH. OJEKTPOXHUMHYECKHH psif
HampsDKeHU MeTauioB. B3amMopelHcTBHE KHCIOT € OKCHUIAMH METallioB.
B3auMopeiicTBHEe KHCIOT C OCHOBAaHHUSIMH -— peakuus HeHTpalu3aluH.
B3auMopeiicTBue KUCIOT ¢ consimMu. Mcnonp3oBanue TabauLbl pacCTBOPUMOCTH AJIS
XapaKTEepPUCTUKU XMMUYECKUX CBONCTB KUCIIOT.

OcHoBaHus, ux kinaccuduxanusa. Jucconuanys OCHOBaHHM# U UX CBOHCTBa B
CBETE TEOPUM DJICKTPOIUTHUYECKOW Auccouuanvy. BiauMonaeiicTBue OCHOBaHHUH C
comsmMd. Hcnonb3oBaHue TaOMMIBI pPacTBOPUMOCTH [UIA  XapaKTEPUCTHKH
XMMHYECKUX CBOMCTB OCHOBaHHU. BisamMmopeiicTBue Imenodye C OKCHIAAMH
HEMETAJIJIOB.

Comy, ux aucconyanus ¥ CBONCTBa B CBETE TEOPUHM 3JIEKTPOIUTHYECKOH
auccouuanyy. B3aumozeiicTeue coneit ¢ MeTauiaMi, 0COOEHHOCTH 3THX peaKiHii.
B3auMopeiicTBue comneil ¢ consmu. Mcrionb3oBaHue TaOIHMIIBI paCTBOPUMOCTH IS
XapaKTEPUCTUKU XUMHAYECKUX CBOUCTB COJIEH.

O0o001menne ceeeHuit 00 okcuaax, X Kiaccu(puKanuy U CBOMCTBAX.

I'eHeTnueckue paapl MeTajUyla M HeMeTayia. | eHeTHdecKass CBA3b MEXIY
KJIacCaMHM HEOPraHM4YECKUX BEIECTB.

Jemoncrpaumu. HcnplTaHMe  BelleCTB W HMX  pacTBOPOB  Ha
3JIEKTPOINPOBOAHOCTh. 3aBUCHMOCTh 3JIEKTPOIPOBOJAHOCTH YKCYCHOM KHCJIOTBHI OT
KOHILIGHTpalu. JIBH)KEHHE OKpAlleHHBIX HOHOB B 3JIEKTPUYECKOM IIOJIE.
BsaumozeiicTBie LMHKa C cepoif, consfHoOM kuciorod, xmopumom mexau (II).
I'openue maraus. BzauMoaeicTBre XJIOpHOU U CEpOBOJAOPONHOMN BOIBI.

JlaGopaTtopusblie onbiThl 18. B3aumonelicTBie pacTBOPOB XJIOpHa HATpUs
U HuTpata cepebpa. 19. IlomyyeHne HepacTBOpUMOIo TUIPOKCHIA H
B3auMoeicTBHE ero ¢ kuciaoramu. 20. BzauMoaeicTBue KUCIOT ¢ OCHOBAaHUAMHU.
21. B3aumopeiicTBue KHUCIOT ¢ OKCHAAMH MeTaJUIOB. 22. B3auMoaeiicTBue KHUCIOT
¢ MeTtauiamH. 23. BsaumopeiictBue kuciaoT ¢ coilsMmu. 24. BzauMojeilicTBue
1rejioveii ¢ KUciIoTaMH. 25. B3auMoneiicTBre 1enodyei ¢ OKCHIaMH HEMETAJLIOB.
26. Bszaumopeiicteue menodeir ¢ comamu. 27. IlomydeHue U cBoOHCTBa
HepacTBOPUMBIX OCHOBaHMit. 28. BzauMomeiicTBHe OCHOBHBIX OKCHAOB C
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KHCcIoTaMH. 29. BsauMopeiicTBHe OCHOBHBIX OKCHIOB ¢ Bomoi. 30.
Bs3auMopeiicTBMe KHCJIOTHBIX OKCHIOB ¢ Inenodamu. 31. BsaumopeiictBue
KHCJIOTHEIX OKCHIOB ¢ Bomoi. 32. B3aumopeiicTBHe cojieii ¢ KHCIOTaMH. 33.
B3aumoneiicrBue coneii co menodyamu. 34. BzanMogmeiicTBre coneii ¢ comaMu. 35.
B3aumMopelicTBHe pacTBOPOB COJEH C METAJUIaMH.

IIpaxkTHyeckne pabGe~vni: 4. MonHBIE peakuun. 5. YCIOBUA TeYeHHSA
XMMHYECKHX peaklHil MeXAy pacTBOpaMH 3JIEKTPOJIUTOB O KoHua. 6. CBolicTBa
KHCIIOT, OCHOBaHM#, OKCHOB U colell. 7. DxcrnepuMeHTalbHbIe 3agaun o TO/I.

PesepBHoe Bpemsi — 3 4yaca (BO3MOXHOE HCIOJB30BaHHE: IMPOEKTHAs
JeSTeIbHOCTB ).

9 knace
Tema 1. IloBTOpeHHe 0OCHOBHBIX BONPOCcOB Kypca 8 kiacca (8 uacoB)

Ilepuopnueckuit 3akoH u Ilepuoauueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB
. . Menneneena.

XapaKTepHCTHKa 3JIEMEHTA 10 ero nonoxeHuto B Ilepuoguueckoit cucreme
xumuaecknx sneMeHToB /1. M. MenneneeBa. XuMuueckass opraHu3alus >XMBOH H
HEXXHUBOM INpupojbl. XHUMHYECKHH COCTaB sipa, MaHTHM H 3€MHOH KOpBI.
XUMHYecKHe OJJIEMEHTHl B KIETKax JKUBBIX OpPraHM3MOB. Makpo- ¥
MHKPOJJIEMEHTHI.

CBoiicTBa OKCHIOB, KHCJIOT, OCHOBaHHM M cOlell B CBeTe TEOpUHU
3NIEKTPOJIMTHYECKOH ucconanuy. Peakiin HOHHOTO oOMeHa.

Ilonsate o mepexoOHBIX 31MeMeHTaX. AMdoTepHOcTh. ['eHeTHdeckuit psy
NEPEXOTHOTO dJIEMEHTA.

O6oOmeHne cBeAeHHHM O XUMHYECKHUX peakuusx. Kiaccudpuxanus
XMMHYECKUX peaKlMi 110 pasIkYHbIM [IPU3HAKaM: «4HCIIO H COCTaB Pearupyrompx
1 0o0pa3ylonMxcsl BEIECTBY, «TEIIOBOI 3¢ ¢eKT», «HaIpaBlieHHE», «M3MEHEHHE
CTENEHEH OKHUCIICHMs 3JIEMEHTOB, OOpa3yIOIUX pearupyroliie BeILECTBay,
«taza», «UCIONB30BaHUE KaTajau3aropa». IIOHATHE O CKOPOCTH XHMMHYECKOM
peakiyu. @akToppl, BIKIOIIME Ha CKOPOCTh XHMHYECKHX peaKiHii.
Karanuzatops! u katanu3. MIHru6uTopel. AHTHOKCHOAHTEL.

HMemoHcTpauun. Paznuunsie dopmsr tabnunsl . M.Meupeneesa. Moaenu
aTOMOB 3JIEMEHTOB 1-3ro nepuosioB. Mogens CTpoeHHss 3€MHOro Imapa
(ronepeyHsIi pa3pes). 3aBUCHMOCTb CKOPOCTH XUMHUYECKON peakii OT IPUPOJIBI
pearupyromux BeIIECTB. 3aBUCHMOCTh CKOPOCTH XHUMHMUYECKOM peakiU¥ OT
KOHIIEHTPAallMM DPEarupyrolluX- BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKkuHHd OT IUIOINAAH CONPHKOCHOBEHMS pEarupyrolliMX BEINECTB (KUK
clo¥»). 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peakUWd OT TeMIEpaTyphl
pearMpyrommx  BEINECTB. [OMOreHHBIH U  TIeTEpPOreHHBIM  KaTaIM3BL
DepmeHTaTUBHBIHM KaTanu3. MHrubupoBaHue.

JlabopaTtopHsle onbiThl 1. [lonyyenne ruapokcuia MHKA U UCCIEeIOBaHHE
ero CBOWCTB. 2. 3aMellleHHe Xele30M MeAH B pactBope cyiabdara meau (II). 3.
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3aBHCHMOCTh CKOPOCTH XHWMHUYECKOH peakuud OT MNPHPOABI peardpyromux
BELECTB Ha IPHUMEpPE B3aUMOAEUCTBHS KUCIOT ¢ MeTajiamu. 4. 3aBHCHMOCTB
CKOPOCTH XMMHYECKOM peakLUH OT KOHLEHTpallud peardpyroliMx BEIIeCTB Ha
IpUMepe B3aUMOEHCTBHS LIUHKA C COJITHOM KMCIIOTOH pa3jInYHOH KOHILIEHTPALWH.
5. 3aBHCHMOCTh CKOPOCTH XMMHYECKOHW peakUyd OT IUIOIaAy CONMPHKOCHOBEHHA
pearupyrommx BeniecTB. 6. 3aBUCHMOCTh CKOPOCTH XHMMHYECKOH PpeakIuH OT
TEMIIEpATyphl PEarupyIoIIKX ReIECTB Ha IIpUMeEpPe B3aMMOAECHCTBUA OKCHAA MEAH
(IT) c pacTBOpOM CepHOM KHCIOTHI Pa3THYHOM TEMIIEPATYPBL.

Tema 2. OKHC/IHTEILHO-BOCCTAHOBHTEIbHBIE peakuuu (3 yaca)

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peaknuu. OlpeneneHue CTENEHEH
OKHCJIEHHS JUIS SJIEMEHTOB, 00pa3yIoIUX BellecTBa pa3HbIX KiiaccoB. OKUCIUTENb
U BOCCTAHOBHTEJIb, OKUCIIEHUE U BOCCTAHOBJIEHHUE.

CocraBneHue YpaBHEHHH OKHCJIUTEbHO-BOCCTAHOBUTEIBHBIX pEaKIHM
METOJIOM 3JIeKTpOHHOro OanaHca. CBONCTBa NMPOCTHIX BEIIECTB — METALIOB H
HEMETAJJIOB, KHUCJIOT U COJIEH B CBETE OKHUCIHUTEIHHO-BOCCTAHOBHUTEIBHBIX
peakIuii.

Tema 3. Metaaasl (20 yacoB)

ITonoxenne MeramioB B [lepuoaudeckod cuCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenpaeneeBa. Metannuyeckasi KpUCTaJUIMYECKas pellieTKa U MeTajuIndecKas
XUMH4eckas cBa3b. O0ume Gpusznyecke CBOMCTBA METAJUIOB.

CnnaBbl, UX CBOMCTBa U 3HaueHHe. XMMHYECKHE CBOICTBa METAUIOB KakK
BOCCTaHOBUTEJIEH, a TaKXK€ B CBETE UX IIOJOXKEHHS B 3JIEKTPOXUMHUYECKOM PALY
HaIpsOHKEHUN METAJLIIOB.

Koppo3us MeTayuioB U criocobbl 60ppOBI ¢ Heil. MeTannsl B npHupone.
OOmue crrocoOb!I UX MOJyYeHHUS.

Obmass XapaKTepUCTHKa IUEJIIOYHBIX METAIOB. MeTaisl B IIPHPOIE.
OOmue cnocobsl ux nonydeHus. CtpoeHue aromoB. lllenouHsie MeTamnibl —
NpocThie BelecTBa. BaXkHellne COeIUHEHHUS IIENOYHBIX METAUIOB — OKCHIHI,
THIPOKCHIBI U CONH (XJIOpHIBI, KapOOHATH!, CyNbdaThl, HUTPAThl), X CBOWCTBA U
IIpUMEHEHHe B HapOAHOM XosziicTBe. KanuiiHeie ynobpeHus.

O6mas XapakTepHCTHKA JJEMEHTOB TIaBHOM mnoarpynmsl II rpymmsl
Crpoenne aromoB. lllenoyHo3eMenbHblE MeETAIBI — IIPOCTHIE BEILIECTBA.
Baxxnelilne coequHEHUs MIETOYHO3EMENBHBIX METAINIOB — OKCHUJBI, THIPOKCHIDI
U conu (XJiopunel, kapOOHATHI, HUTPATHI, cynb(baTm ¢dbocdatel), ©X CBONCTBA H
IpPUMEHEHHE B HAPOJHOM XO35HCTBE.

Amomunuii. CtpoeHue aroma, ¢u3MYEeCKMe U XHMHUYECKHE CBOWMCTBA
npoctoro BemecTBa. CoequHEHHUS aQTIOMUHHS -— OKCHI M THAPOKCHI, HX
ampoTepHBIi XapakTep. Baxueimue conu amomunus. [Ipumenenne anoMHUHHA U
€ro COeIMHEHHH.
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XKeneszo. Ctpoenue atoMa, pu3HYeCKHe U XMMHYECKHE CBOICTBa IMPOCTOIo
BellecTBa. | eHeTHUecKHe psAAbl Keje3a. BaxHeimue conu xxenesa. 3Ha4YEHUE
XKeJjle3a U ero COeAUHEHUH IS IIPUPOJIbI U HAPOJHOIO XO35UCTBA.

HMemoHcTpanun. OO0pa3ipl IENOYHBIX U HIEJTOYHO3EMENbHBIX METAJUIOB.
OOpasupl crnaBoB. B3auMozaeicTBHe HATpus, JUTHUA M KalblMs C BOIOM.
B3aunMopnelicTBie HaTpHs U MarHus C KUCIOpoAoM. B3anmogelicTBue METAIIOB C
HeMeTayuiaMu. [Tomydenne rumpokcuoB xenesa (1) u (III).

JlaGopaTtopuble onbiThl 7. B3auMozeiicTBHe pacTBOPOB KHUCIIOT H COJEH C
MetajutaMu. 8. O3HakoMileHHWe c pylaMu xeneza. 9. OkpaliuBaHue IUIaMEHH
COJNIIMH IIeNOYHBIX MetauioB. 10. BsaumopeiicTBHe kanelus ¢ Bomoi. 11.
IlomyyeHnne rugpoxcuza Kanblius U ucciaenoBaHue ero cBoicts. 12. Ilomyuenue
THAPOKCHAA AIOMHHUS M HCCIefoBaHWe ero cBoWcTB. 13. BsamMmopelicTBue
xele3a ¢ conssHor kucinoroi. 14. Ilomydyenue rugpoxcunos xenesa (II) u (III) u
U3y4YE€HHE UX CBOHCTB. ,

IIpakTH4eckas pabora: 1. [TonydyeHue u cBolicTBa COeIUHEHUH METAJLIOB.

Tema <. Hemeranini (30 yacoB)

O6mass xapaKTepuCTHMKa HEMETAUIOB: IoJiokeHHe B Ilepuoauueckoit
cucreMe XxuMudeckux oneMmeHToB JI. M.MenpeneeBa, 0COOEHHOCTH CTpOEHHSA
aTOMOB, 3JIeKTpooTpuLarenbHocTh (D0) Kak Mepa «HeMeTaLIMYHOCTHY, piax 0.
Kpucraimyeckoe CTpO€HHE HEMETAUIOB — IIPOCTBIX BEIIECTB. AJUIOTPONMS.
®dusuyeckue CBoicTBa HeMeTalioB. OTHOCUTENBHOCTh IOHATHH «METALD» H
«HEMETaJL.

Bogopon. Ilonoxxenune Bomopoaa B Ilepuogudeckoil CUCTEME XMMHUYECKHX
anemeHToB JI. 1. MenneneeBa. CtpoeHue aroMa U MoJieKyJsibl. Pusnueckue u
XMMHYECKUE CBOMCTBA BOJIOPOLA, €0 NONy4YeHHE U IPUMEHEHHE.

Bona. Ctpoenue MosieKyisl. Bogopoanas xuMuueckas cBi3b. DU3HUYECKHE
CBOMCTBAa BOABI. AHOManuM CBOWCTB BOABIL. I'miapodunbhHbie u rugpodoOHEIE
BeliecTBa. XHMMHMYECKMe CBOMCTBa BoAbl. KpyroBopor Boxsl B HpHpOJE.
Bonoounctka. Aspauuss Boabl. BeiToBhle GUNBTpEl. MuHepalbHBIE BOJEL.
JMcTunnupoBaHHas BoJa, ee NoJydyeHHe U MpUMEeHEHHE.

O6mas xapakrepuctuka ranoreHoB. CtpoeHne atoMoB. [IpocTeie BelecTsa
¥ OCHOBHBIE COEIMHEHUs TaJIoreHOB, UX cBoMcTBa. Kparkue cBemeHHS O XJIOpe,
6pome, ¢pTope u mone. IIpuMeHeHHE TaTOreHOB M UX COEJHMHEHHH B HAPOTHOM
XO35UCTBeE.

Cepa. CrpoeHne arcMa, aUIOTPONMs, CBOWCTBA M IPUMEHEHHE
pombudeckoit cepsl. Okcuusl cepsl (IV) u (VI), ux momydeHue, cBoiicTBa M
nipuMeHenre. CepHas KHMCIIOTa U €€ COJIH, UX IPUMEHEeHHE B HAPOJAHOM XO3SHCTBE.
IIpou3BoacTBO CepHOI KHCIIOTEI.

Asor. CrpoeHue aToma M MOJIEKYJBl, CBOMCTBA IPOCTOTO BEILECTBA.
AMMHaK, CTpoeHHe, CBOMCTBa, HomydyeHHe M NpHMeHeHHe. ColM aMMOHHSA, MX
cBorcTBa M mnpHMeHeHHe. Oxcuusl aszota (II) u (IV). Asornas kuciora, ee
CBOWCTBAa U mpHMeHeHHe. HHUTpaThl M HHUTPUTHI, HpoblieMa WX CONEPXAaHHA B
CENbCKOXO3AMCTBEHHOM NPONYKUHUH. A30THbIE yIOOpeHus.
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®ocdop. CrpoeHue aroma, aUIOTPONHMs, CBOMCTBa 6eIOro M KpacHOro
dochopa, mx npumenenme. OcHOBHBIE coenuHeHHs: okcuny ¢ocdopa (V) u
optodochopHas Kucinota, pocdarsl. PochopHele yroOpeHHS.

VYrnepon. CrpoeHue aroMma, aUIOTPONMA, CBOWCTBA MOAH(HKAIHIA,
npumenenune. Oxcunpl yriepoga (II) m (IV), mx cBoiicTBa M NpUMEHEHHE.
Kap6onatsl: KaJbIUT, COJa, IOTALL, UX 3HaYEHHE B IPHUPOJE U XU3HHU YeJIOoBeKa.

Opranuyeckue BemectBa. MHorooOpa3sue OpraHMYEeCKHX COEJUHEHHH.
XUMHYecKoe CTPOSHHE OPTaHUYECKUX COEIMHEHHH.

Kpemuuit. CtpoeHue atoma, KpUCTALTUYECKUN KpeMHHUH, €ero CBOWCTBa H
npuMeHenune. Oxcun kpemuus (IV), ero npuponHsie pa3sHOBUAHOCTH. CHIMKATBHI.
3HauyeHUWe CcOoeAVHEHWN KpeMHMs B XXUBOH M HexuBoil npupozne. Ilonarue o
CHJIMKATHO# MPOMBIIILIEHHOCTY.

HemoHcerpauun.  OO6pa3snsl  rajoreHoB —  IPOCTBIX  BEIIECTB.
BsaumojeiicTBie TrajloTeHOB C HaTpueM, ¢ aOMHHHEM. BhITeCHEHHE XJIOpOM
OpoMa MM HMOAa W3 pacTBOPOB HX coleil. B3auMopelicTBHe ceprl ¢ MeTalLiaMH,
BOJOPOAOM M KHCIOpoAOM. B3sauMopelcTBue KOHLIEHTpPHPOBAHHOM a30THOH
KHUCIOTBI ¢ Menplo. IlormomeHue yrieM pacTBOPEHHBIX BEIIECTB WM Ta3o0B.
BoccranoBnenne menu u3 ee okcuga yriaeMm. OOpasipl NpUPOIHBIX COEAMHEHUH
xjiopa, cepbl, ¢ocdopa, yriaepoma, kpemHus. OOpa3upl BaxKHEHIMIUX I
HapOJHOro XO3siicTBa Cynb(]aToB, HUTPATOB, kapOoHaTOB, (ocharoB. OOpa3ubl
CTeKJIa, KEpaMHKH, LIEeMEHTA.

JlaGopaTopHsie oneiThl. 15. [lonydyenue u pacno3HaBanue Bopopona. 16.
OsHaxoMiieHHE ¢ KoJUIeKIHeH OBITOBBIX GUIbTPOB. 17. O3HaKOMIIEHHE C COCTAaBOM
MuHepanbHOM Bogbl. 18. KadecTBeHHas peakius Ha TraJOT€éHHI-HOHEBL. 19.
Ilonmyuyenne u pacnosHaBaHue kuciopoma. 20. I'opeHue cepsl Ha BO3AyXe U B
kucnopoge. 21. CoiicTBa pa3baBieHHON cepHO# KMCIOTHL. 22. M3yueHne CBOKCTB
amMuaka. 23. Pacno3naBaHue coneil ammonus. 24. CpoiicTBa pa3baBieHHOH
a30THOI KUCIOTHIL. 25. B3auMopeiicTBUe KOHLIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C
Menblo. 26. I'openne ¢ocdona Ha Bozgyxe U B kuciopone. 27. PacmozHaBaHue
¢docdatob. 28. I'openue yris B kuciopoze. 29. IlonydyeHne yroiabHOR KHCIOTBI U
nsyqeHue ee cBoiictBa. 30. Ilepexon kapOonHaToB B rujgpokapOoHarsl. 31.
[TonmyyeHne KpeMHEBOI KHCIOTHI 1 M3yUeHHE ee CBOHCTB.

IIpakTH4eckne paGoTbl: 2. OKCHEpUMEHTAJIBHBIE 3aa4¥ 110 TeMe
«[loarpynna kucnopona». 3. DKkcnepuMeHTaNIbHBIE 3aaun 1o Teme «Iloarpymma
a3oTa U yriepoza». 4. [lonyyeHue, cobupanue U pacno3HaBaHUE I'a30B.

Tema 6. O000meHne 3HAHHH MO XHMHH 32 KyPC OCHOBHOH WIKOJIBI
(8 yacoB)

Ilepuonuueckuit 3akoH U [lepuonnyeckas cucTeMa XMMHYECKHX 3JIEMEHTOB
. U.MenpeneeBa. ®U3HYECKUM CMBICI NTOPSAIKOBOIO HOMEpa 3JIEMEHTa, HOMEPOB
nepuofa M Tpynmnbl. 3aKOHOMEPHOCTH H3MEHEHHUs CBOMCTB JJIEMEHTOB H HX
COEIVHEHUI B MEepUOAax U IPyNIax B CBETE NPEACTaBIEHHH O CTPOEHHH aTOMOB
aneMeHTOB. 3HaueHHe Ilepumomuueckoro 3axoHa. Buabl XMMHYECKHX CBA3€H H
THUIIBl KPUCTAUINYECKUX PeLIETOK. B3auMOCBA3E CTPOEHHS H CBOHCTB BEILIECTB.
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Knaccuduxamms XuMu4eckUx peakiuil o pa3jiuyHbIM MpHU3HAKaM (YUCIIO U
COCTaB pearupyromux 1 00pa3yroIuxcs BeUECTB; HaludKe IpaHuUllbl pa3gena ¢as;
TeII0BoA 3G ¢eKT; M3MEHEHHEe CTENeHeHd OKHCIEHHS AaTOMOB; MCIOJNb30BaHUE
KaTalu3aTopa; HampaBieHHe MporekaHus). CKOpPOCTh XMMHYECKHX peakluil u
¢akTopel, BIMsIONMe Ha Hee. OOpaTHMOCTh XMMHMYECKHX peaKLMii U CIOCOOBI
CMEIEHUS XUMHYECKOTO PaBHOBECHS.

IIpocTeie U cioXHBIE BemiecTBa. MeTaulbl U HeMeTaulbl. | eHeTHyeckue
psaAbl MeTajyla, HEMETaula M mepexofHoro Meramwia. OKCHABI M THAPOKCHIBI
(ocHOBaHHUA, KHUCIOTBL, aM(oTepHble TUIPOKCHUABI), coii. KX cocras,
Klaccupukanus W oOliMe XHMMHYeCKHe CBOHCTBA B CBET€ TEOPHH
3JIEKTPOIUTHIECKOH JUCCOLHAIUY.

IIpobnembl 6€30macHOrO  HKCHONB30BaHUSA XHUMHYECKHX BEIIECTB B
IIOBCEHEBHOM XKU3HU. XUMHUS U 3KOJIOTHSL.

IIpakTHyeckass pabGora: 5. OKcnepUMeHTAJbHBIE  3aa4d IO
pacro3HaBaHUIO U IOTYYEHHIO BEIIECTB.

Pe3epBHoe Bpemsi — 2 4aca (BO3MOXXHO€ HCIOJB30BaHHE - IMPOEKTHAas
JIeTeILHOCTD )
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3. YyeOHo-TemaTHYeCKOe ILIAHNPOBaHHE Kypca «XHMHD)

Ne Hasanue temsl, pasaena Kon-o | IIp.p. | K.p.
TEMBI 4acoB
8kuacc

BBenenue 7 1 1
1. | ATOMBI XUMHYECKHX 3JIEMEHTOB 8 1
2. | Ilpoctsie BemecTBa 6 1
3. | CoenquHeHHsS XUMHYECKHUX 3JIEMEHTOB 13 1 1
4. | I3MeHeHus1, IPOUCXOAAI S C BellleCTBaMHU 12 1 1
5. |PactBopenue. PactBoprl. CBolicTBa pacTBOpPOB 20 4 2

9NeKTPOJIUTOB

Pe3epBHOE BpeMs (Ha IPOEKTHYIO JeSTeIbHOCTD) 2

Hroro: 68 7 7
9kace

1. | IloBTOpeHHE OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca 7 1
2. | OKHUCIUTETbHO-BOCCTAHOBUTEBHBIEC PEAKLIMHT 2 1
3. | Metamisl 20 1 1
4. | Hemeramisl 29 3 1
5. | ObobmeHne 3HaHUH 1O XMMHHU 32 KypC OCHOBHOM 6 1 1

IIIKOJIBI.

Pe3sepBHOE BpeMst (Ha IPOEKTHYIO AEATEIBLHOCTD) 2

Hroro: 66 5 6
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4. IlnanupyeMble pe3yJibTaThl OCBOEHHS Y4eOHOI0 NpeaAMeTa

JlesATensHOCTh 00pa30BaTEBbHOIO YUpeXKIeHHs obLero o6pa3oBaHus B 00y4eHUH
XMMHMH JIOJDKHA OBITh HalpaBleHa Ha IOCTHXEHHE OOydarolMMMCs CIEXYIOLIMX
JIMYHOCTHBIX pe3yJIbTATOB:

1) B IIEHHOCTHO-OPHUEHTAllMOHHON cdepe - YyBCTBO rOPAOCTH 32 POCCHHCKYIO
XMMHYECKYI0 HayKy, TyMaHH3M, OTHOIUEHHE K TpyZy, LeIeyCTPEMJIEHHOCTb,
CaMOKOHTPOJIb M CAMOOLICHKa;

2) B TpymoBO#i cdepe - TOTOBHOCTH K OCO3HAaHHOMY BBIOOpDY HajbHEHILEH
o0pa3oBaTelbHON TPACKTOPH:;,

3) B mo3HaBaTeJIbHON (KOTHUTHBHOM, HHTEIUIEKTYalbHOH) chepe —MOTHBaLUA
y4eHUs1, YMEHHUE YIIPaBIATh CBOEH [T03HABATENILHOMN JEATENBHOCTEIO.

MeranpeaMeTHbIMH Ppe3yJIbTATAMH OCBOCHMs BBITYCKHUKAMHU OCHOBHOM
IIKOJIBI IIPOTPAMMBI 110 XUMUU SBIISIOTCA:
1) BIameHre yYHHBEpPCAIBHBIMU €CTECTBEHHO-HAyYHBIMH CIIoco0amMu
JeITeIbHOCTH: HaOIoNeHHe, N3MEPEHUE, SKCIIEPUMEHT, ydeOHOoe
HCCIIEIOBAaHUE;
2) nprMeHeHHe OCHOBHBIX METOZOB I03HAHUA (CHCTEMHO-HHGOpMaLlMOHHBIH
aHaJu3, MOJEeIMPOBaHKeE) IJI1 U3YUEHHS Pa3IMIHBIX CTOPOH OKpYXaroleh AeiCTBU-
TEJIbHOCTH;
3) HCIIONTb30BaHHE YHUBEPCATIBHBIX CIIOCOO0B JEATEIHLHOCTH IO PELIEHHIO
npo0JieM U OCHOBHBIX MHTEJUIEKTYANBHBIX ONepaliii: UCIIOIb30BaHHE OCHOBHBIX
HMHTEJUIEKTYJIbHBIX onepaunﬁf ¢bopMynMpOBaHUE TUIIOTE3, aHAJIU3 U CHHTES,
CpaBHEHHE, 00001IeH1e, CUCTEMATU3allMs, BbISBIIEHHE IIPUYNHHO-CIIeICTBEHHBIX
CBA3€H, IOUCK aHAJIOTOB;
4) yMeHHMe reHepHpOBaTh UJIEH U OIPENENIATh CPEACTBa, HEOOXOAUMEIE AJI UX
peanu3aluy;
5) yMeHHe OnpeAessaTh LieJy U 3a7aud AesITeIbHOCTH, BRIOUpATh CpeACcTBa
peaju3alvy Lely U IPUMEHATh UX Ha IIPaKTHKE;
6) ucroyIb30BaHHE PA3TUYHBIX UCTOYHUKOB JJI NOJIy4eHHUsS] XUMHYECKOH
uHpOpMaIHH.

IIpeaMeTHbLIMH pe3yJIbTATAMH OCBOEHHS BBIMYCKHHKAaMH OCHOBHOM
HIKOJIBI IPOTPaMMBI IT0 XUMHH SIBJISIOTCS
L B nosznasamenwvroti cgepe:

- 0aeamv OnpeoeneHUs U3yHeHHbIX NOHAMUNL: 8eUecmeo (XUMUYECKUN dNleMeHm,
amom, UOH, MONEKYNQ, KPUCMANIUYECKAA pPeuemKa, 6eujecmeo, npocmole u
CNIOJICHbIEe Bewjecmeq, XUMuyeckas @Qopmynqa, OMHOCUMENbHAS AMOMHAA Macca,
OMHOCUMENbHAA MONEKYNAPHA MACCA, B8ANIeHMHOCMb, OKCUObI, KUCIOMb,
OCHOBAHUA, CONU, amgomepHocmb, UHOUKAMOP, NEPUOOUYECKUL 3AKOH, Nepu-
o0uyecKkaa cucmema, NepuoouUdecKas mabauya, U30MONbl, XUMUYECKAA CEA3b,
3/IeKMpPoOmpuUYamenNbHOCMb, CMeENeHb OKUCIEHUA, JIeKmponum);, Xumuieckas
peakyua  (Xumuyeckoe  YpaeHeHue,  2eHemuueckas  C6A3b,  OKUCIEHUe,
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80CCMAHOBNEHUE,  INIEKMPONUMUYECKAs OUCCOYUAYUs, CKOPOCMb XUMUYECKOU
peakyuu);

- popmynuposame nepuoduyeckuil 3axon [.H.Menodeneeea u packpviéams e2o
CMBICT;

- onuceiéame OeMOHCMPAYUOHHble U CAMOCMOAMENbHO  NpPOBeOeHHble
9KCHEPUMEHMbl, UCNONB3YA Ol 3MO20 eCmecmeeHHbll (PYCcCKkull, pOOHOU) A3bIK U
AZbIK XUMUU;

- OnuUCbIBaMb U pAa3IU4amb U3YYeHHble KIACCbl HEeOP2AHUYECKUX COeOUHEHUl,
npocmule U CNIOJICHbIE 8EUeCmBa, XUMUYECKUe DeaKYUU,

- Kraccuguyuposams uzyueHHvie 06veKmbl U A6NEHU,

- Habmooames OeMOHCHpUpyemvle U CAMOCHIOSMENLHO NpPOBOOUMbIE ONbIMbI,
XUMU4eCKue peakyuu, npomexaowue 8 Npupooe u 8 boimy;

- denamv 6bl1600bI U YMO3AKNIOUEHUA U3 HABNIOOEHUH, U3YYEHHbIX XUMUYECKUX
3aKOHOMEPHOCMEl, NPOZHO3UPOBAMb  CEOUCMBA  HEU3YUEHHLIX 8ewjecme Hno
aHaNo2uU Co C8OUICMBAMU U3YUEHHDBIX,

- CMpYKmypupoeéamv U3YHYEeHHbll Mamepual U XUMUYecKylo uHgopmayuio,
NONYYeHHYIO U3 Opy2ux UCMOYHUKOB;

- MoOenuposamv CmpoOeHue amoMO8 3]eMEHMO8 Nepeo20 - Mpembe2o
nepuo0o08, CmpoeHue NPOCMeuuLux MoeKyiL.
2. B yennocmHo-opuenmayuonHol cgpepe:

- aHaIuzupoéamev U OYEeHUBamMb NOCAedCmeus ONsA OKpydcaroujeu cpeovl
O6bIMOBOU U  NPOU3BOOCMEEHHOU O0eAMEeNbHOCMU  YeNo8eKa, CEA3aHHOU ¢
nepepabomkoii eewjecms;

- pasvACHAmMb Ha hNpumepax (npueooums Npumepbl, hnoomeepicoaroujue)
MamepuanbHoe eOuHCmeo U B3AUMOCEA3b KOMHOHEHMO8 JiCUBOU U HENCUBOU
NpuUpoOsbl U Yen08eKa KaK 8ANCHYIO Yacmb 3mMo20 eOUHCmaa;

- cmpoumb céoe noeedeHue 8 COOmeemcmeuu ¢ NpuHyunamu bepedcHozo
OMHOWEHUS K NPUpooe.

3 B mpyoosoii cghepe:

- NIGHUPOBAMb U NPOBOOUMb XUMUYECKULI IKCNEPUMEHM,

- UCNONb308aMb BeUjecin8d 8 COOMEEMCMBUU C UX NPeOHA3HAYeHUeM U
ceolicmeamu, ONUCAHHbIMU 8 UHCMPYKYUAX NO NPUMEHEHUIO.

4. B cghepe 6e3onacnocmu sxcuznedeamenvHocmu:

- 0KAa3bl8aMb NEPEYI0 NOMOUWb NPU OMPABIEHUAX, 0X4C02aX U Opy2ux mpasmax,

CEA3AHHBIX C 8eujecmeamu u 1abopamoprvim 060pydosanuem.

KPUTEPUHU OHEHKHA NPEAMETHbBIX, METAITPEIMETHBIX K
JIMYHOCTHBIX PE3YJBTATOB

HocTxeHre NUYHOCTHHIX pPe3yJbTaTOB OLIEHHMBAaeTCd Ha Ka4eCTBEHHOM
ypoBHe (0e3 OTMETKH).

CdopMupOBaHHOCTE  MeTampeAMETHBIX M NpeAMEeTHBIX  YMEHHH
olieHHBaeTcs B Oa/uiax mo pe3yibTaTaM TeKyILEro, TeMaTH4eCKOro M MTOTOBOIO
KOHTPOJIA, a TAKXKe MO pe3yJIbTaTaM BBIMOJHEHHUS MPaKTHUYECKUX U J1abopaTOpPHBIX
paboT. B cBA3M C rocynapCTBEHHOM HMTOrOBOH aTTECTallMM 3a KypC OCHOBHOM
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IIKOJIBI MpPeIyCMOTPEeH HPOMEXYTOYHBIX M HTOrOBBIM KOHTPOJbL 3HaHUH B
dopmare OI'D.

KPUTEPUU OLIEHUBAHUS PASJIMYHBIX TIPOBEPOYHBIX PABOT

I[Ipp  omeHke  y4eOHBIX  HOCTMIKEHMHM  ydaluXcs  IPUMEHSETCs
KpHTEpHATIbHAs CHCTEMa OLIEHHBaHMS IO NATHOaNbHON IuKaie (oTMeTKa «1» He
CTaBUTCA):

Kputepun  OLEHKHM  IPOEKTHOH U  HCCIelOBaTENbCKOH  paboThI
pa3pabaTbIBalOTCA C YYETOM Lielell U 3afay NPOEKTHOHN AeATeIbHOCTH Ha JaHHOM
aTarne o6pa3oBaHMUsl.

VHauBHoyanbHBIR TPOEKT LenecooOpa3HO OLIEHWBAaTh II0 CIEAYIOMIUM
KPUTEPUSM:

1. CnocoGHOCTE K CaMOCTOSATENBHOMY MNpPHOOPETEHHIO 3HAaHHH M PELICHHIO
npobneM, MpOSABISIOMIAsCS B YMEHMHM IIOCTaBUTh IpoOieMy U BBIOpaTh
aZieKBaTHbIe CIIOCOOBI €€ pelleHHs, BKIo4as NOUCK U 00paboTKky MHGpopMauuH,
GbOopMyIMpOBKY BBIBOJOB W/WIM OOOCHOBaHHE U peaju3anuio/anpobaruio
IPUHATOTO pelleHNs, O0OOCHOBaHME M CO3JaHHe NpPOTrHO3a, MOJENH, MaKerTa,
00BeKTa, TBOPUECKOIO pelleHus U T. 1. JlaHHBIA KpuTepuil B II€JIOM BKIIOYaeT
OLIEHKY C()OpPMUPOBaHHOCTH [TO3HABATEIbHBIX YUeOHBIX JEHCTBHIA

2. CdopmupoBaHHOCTh MPSAMETHBIX 3HAHMH H  CIOCOOOB  JEeHCTBHIA,
NpOSBIAIOIAACS B YMEHHMH pacKpbIiTh COAEp)XaHHe paboThl, I'PpaMOTHO H
O00OCHOBaHHO B COOTBETCTBHM C paccMaTpuBaeMoil  INpoOieMoit/TeMoit
MICTIONIb30BaTh UMEIOLIHECs 3HaHUA U CIIOCOOBI NeHCTBHIA.

3. CdopMHPOBaHHOCTE PETVTATHBHBIX NEWCTBHM, MPOSBIAIOMANCS B YMEHHM
CaMOCTOSTEHHO

IUIaHUPOBATh M YIPABIATh CBOCH IO3HABaTENbHOW JESATEFHOCTHIO BO BpEMEHH,
HUCIIOJNIb30BaTh PECYPCHBIE BO3MOYKHOCTH IS HOCTIIKEHHS LEJel, OCYLIECTBIATE
BBIOOp KOHCTPYKTHBHBIX CTpPaTeruil B TPYAHBIX CHTYAI[HAX.

4. ChopMUpOBaHHOCTE KOMMYHHUKATHBHBIX NEHCTBHMA, IPOABIAIOMIAACA B YMEHHH
SICHO M3JIOXKHTH U OGOPMUTE BBITIONIHEHHYIO paboTy, IPeICTaBUTE €& Pe3yabTaTh,
apryMEHTHPOBaHHO OTBETUTH HA BOIIPOCHI.

MaxkcuManpHas OLEHKa MO KaXIOMYy KPHUTEPHIO He JOJDKHA MpPEBBILATh 3
Gamnos. Ilpm TakoM moOAXoAe JHOCTHXKeHWe (a30BOro YpoBHA (OTMETKa
«YIOBJIETBOPUTENLHO») COOTBETCTBYET MONYYEHHIO 4 NEPBUYHBIX OawioB (10
OZIHOMY OaiTy 3a KaXIbIii U3 YeTHIPEX KPUTEPUER), a JOCTHIKECHHE ITOBBILIEHHBIX
YPOBHEH COOTBETCTBYET MONYyYeHHIO 7—9 mepBHYHBIX OGautoB (OTMETKa
«xopomo») unu 10—12 nepBUYHBIX 6GALIOB (OTMETKA KOTIUYHO).

KpuTtepun oneHkH yCTHOro oTBETa
OtMeTKa «5» CTaBUTCS, ECIIH:

v/ OTBET NOJIHBIH U NIPaBHIIBHBIA Ha OCHOBAaHWH H3y4EHHBIX TEOPHIA;
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v/ MarepHal H3JI0XEeH B JIOTHYECKOM IOCJIEJ0BATEARHOCTH, JHTEPaTypPHEIM
SI3BIKOM;

v/ OTBET CaMOCTOSTEIbHBIMH.

OtBeT «4» cTaBUTCH, €CIIH,

v/ OTBET NOJIHBIH U MPaBUIbkinli HA CHOBAHHH M3y4YEHHBIX TEOPHIA;

v/ MaTepuan HU3JIOXKeH B OIPeleeHHOW JIOTMYECKOH IOCIEeI0BATENFHOCTH, NPH
3TOM [OIYIIEHbl JBE-TPU HeCYIECTBEHHbIe OIIMOKM, HCIpaBIeHHbIE IO
TpeOOBaHUIO YUHUTEIIS.

OtMeTKa «3» CTaBHTCH, €CHU:

v/ OTBET MOJHEIH, HO MPH 3TOM AOMYILIEHA CYIIeCTBEHHAs OIIHOKa;

v/ WIH OTBET HEMOJIHBIH, HECBI3HBII.

OtMmeTKa «2» CTaBUTCS, €CIIH:

v/ IIpA OTBeTe OOHAPY)XEHO HENOHMMAHHE YYALMMCS COAEPXaHHA Y4eGHOro
MaTepuana;

v WK JIONYIIeHbl CyIeCTBEHHBbIE OIUHOKM, KOTOpBbI€ YdYalluiics He MOXeT
HCIIPaBUTh NP HABOJSAIIMX BOMPOCAX YUUTENS,

v/ 1100 MpH OTCYTCTBHH OTBETA.

OueHka 3KcHIEpPHMEHTAJNBLHBIX YMEHHUIA

OHeHKa CTaBHUTCd Ha OCHOBaHHH HaGJIIOI[CHI/ISI 3a y4YallUMHCA B XOI€
BBIITOJTHECHUA HpaKTH‘-IeCKOﬁ paGOTBI H IMTICBMECHHOTO OTYETA 3a pa60Ty.

OTMeTKa «5» CTaBUTCS, €CIIH:

v/ paGoTa BEHITIONHEHA TOJMHOCTBIO M 0e3 OWHMOOK, CHAenaHsl INpaBHIBHEIE
HaOJIIoeHs ¥ BBIBOIEL,

v/ 3KCIIEpUMEHT OCYLIECTBIIEH [0 I[UIaHYy C YY€TOM TpeOOBaHHM TEXHHKH
0e30MacHOCTH U IPaBUII

paboTHI C BelliecTBaMU U 000pyAOBaHHUEM,;

v/ TIpOSIBJIEHBI OPTaHU3aLHOHHO - TPYAOBBIE YMEHHS, IIOIEP>KUBAIOTCS YHCTOTA U
MOPSOK Ha

pabodeM MecTe, 5KOHOMHO HCIIOJIb3YIOTCS PEAKTUBEI.

OtMeTKka «4» CTaBHUTCS, €CIIU:

v/ pa0oTa BHINONIHEHA MIPABUIILHO, CJe/IaHbI TPaBHIbHbBIE HAOMIOAEHUA U BBIBOAHI,
HO TPH 3TOM 3KCIIEPUMEHT HMPOBEIEH He MOJIHOCTHIO;

v/ WM [ONYyIIEHB HECYIIECTBCHHBIE OIIHOKM B paboTe C BelIECTBAaMH H
00opyIOBaHHEM.

OtMmeTka «3» CTaBUTCS, €CIIH:

v/ paGoTa BBEITIOJIHEHA IPAaBHJILHO He MEHee, YeM HaIlOJIOBUHY,

v/ WK JONylleHa CyIIeCTBeHHas omnbKa B X0/ie IKCIIEPUMEHTa, B OObSICHEHHH, B
othopMiieHHH paboTH, B COOMIONEHUH MPaBUJI TEXHUKK 0€30IIacCHOCTH IIpU pabore
C BelleCcTBaMM M 00OpydOBaHHEM, KOTOpas HCIpaBiIseTcss IO TpeGOBaHMIO
yUIUTENS.
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OrMeTKa «2» CTaBHUTCS, €CIIHU:

v nonymens! ase (4 Gojee) CyllecTBEeHHbIE OIIMOKM B XOI€ SKCIIEpUMEHTa, B
o0bsCHEHNH, B odopMieHHd paboThl, B COOMIOAEHUM INPaBHII TEXHUKH
6e30IacHOCTH, KOTOPhIE y4allMiiCs He MOXKET MCIPABHTh JaXke IO TpeOOBaHHIO
YUUTENS;

v/ paGoTa He BHINOJHEHA, y Y4Yallerocs OTCYTCTBYET OIKCIEpUMEHTAlIbHbIE
YMEHHUS.

OueHka yMeHHIi peliaTh pacyeTHbIE 3aAa4H

OrMeTKa «5» CTaBHTCH, €CIH B JIOTHYECKOM pacCyKIE€HHHM H PEIIEHHH HET
omK6OoK, 3a1a4a pelileHa palJiOHAJIBHBIM CIIOCOO0M;

OtMeTKa «4» CTAaBUTCS, €CIM B JIOTHYECKOM PACCYXAEHHH M PpELIeHHH HeT
CYIIIECTBEHHBIX OIIMOOK, HO 3aJadya pellleHa HepallOHAJIbHBIM CIOCOOOM, WM
JOMyIleHO He GoJlee IByX HeCyleCTBEHHBIX OIIHOOK.

OtMeTKa «3» CTaBUTCS, €CIH B JIOTHYECKOM PAacCyXAEHHHM HET CYIECTBEHHBIX
oi6OoK, HO JOMyIlieHa CyIIeCTBEHHAs OIINOKa B MaTeMaTHYECKUX pacyeTax.
OtMeTKa «2» CTaBHTCH, €CIH HUMEIOTCA CYLIeCTBEHHBbIe OIIMOKHA B JIOTHYECKOM
PacCyXJEHHH M B PELICHUH; OTCYTCTBYET OTBET HA 3aJaHHE.

OleHKa NHCbMEHHLIX KOHTPOJbHBIX padoT

OtrMeTKka «5» CTaBUTCS, €CIH: OTBET NOJHBIA M INpaBHIbHBIA, BO3MOXXHA
HecyIleCTBeHHas omMOKa.

OtMeTKa «4» CTaBHTCS, €CJIM: OTBET HEIMOJNHBIH WIM JONyIleHo He Goiee
IOBYX HECYILIECTBEHHBIX OIIUGUK.

OrMmeTka «3» CTaBUTCH, eciu: pabora BHIIOJIHEHa HE MeHee 4YeM
HamoJIOBUHY, HOMYIleHa OJHA CYIIEeCTBEHHas OMMOKa W IPU OTOM [Be-TpH
HECYIECTBEHHEIE.

OtmeTKka «2» cTaBUTCA, ecii: paboTa BBINOJIHEHA MEHbIIIE, YeM HAaIlOJOBHHY
WA COJEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIIUOO0K, 1100 paboTa He BBINOJIHEHA.

ITpu onieHKe BBINOJNHEHUS MHUCHBMEHHOW KOHTPOJIBHON paboThl HEOOXO0IUMO
y4UTHIBaTh TpeOoBaHus enuHOro opdorpadpuueckoro pexuma. OrTMmeTrka 3a
UTOTOBYI0 KOHTPOJBHYIO paboTy KOpPpEKTHpYeT IpeAlIECTBYIOIHE IIpH
BBICTABJICHUM OTMETKH 3a YETBEPTH, IOIYroAue, TOI.

Ounenka TecTOBBIX padoT

TecTrl, cocrosiiMe W3 IATH BONPOCOB MOXHO HCIONB30BATE MOCHE H3yYEHHUS
Kaxgaoro Marepuana (ypoka). Tect u3 10—15 BompocoB HCIONB3yeTcsS I
neprogu4eckoro KoHrposs. Tect u3 20—30 BonpocoB HEOOXOIUMO HUCIIONB30BaTh
JUISI UTOTOBOT'O KOHTPOJIS.

IIpu oneHMBaHMYM UCTIONB3yeETCs CEAYIOIIas IIKaia:

JUig TecTa U3 IATH BOIIPOCOB
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v/ HeT OLIMOOK — OLIEHKA «5»;

v/ onHa omHnbKa — OLEHKA «4»;

v/ JIiBe OLIHOKH — OLICHKA «3»;

v/ TpH OLIHOKH — OLIEHKA «2).

J1a Tecta u3 30 BOnmpocoB:

v 25—30 npaBHIBHEIX OTBETOB — OLIEHKA «5»;

v/ 19—24 npaBUNBHBIX OTBETOB — OLIEHKA «4»;

v 12—18 npaBHIBHEIX OTBETOB — OLIEHKA «3»;

v/ MeHblile 12 PaBUIBHEIX OTBETOB — OLIEHKA «2».

Ouenka pedepara

Pedepart orieHuBaeTCs Mo ClEAYIOIIMM KPUTEPHAM:

v/ cobmonenue Tpe6oBaHUH K ero 0(pOpMIIEHHIO;

v/ HEOOXOIMMOCTh U JOCTATOYHOCTD JUISl PACKPHITHSA TEMBI IPUBEICHHOM B TEKCTE
pedepata nunpopManuy;

v/ yMeHme oGydaromerocss CBOGOAHO H3jlaraTh OCHOBHBIE WMIEH, OTPaXXE€HHEIE B
pedepare; '

v cnocoGHOCTE  OOydYalomerocss IOHATh CyTh  3aJaBa€éMBIX  WICHAMHM
aTTeCTaLlMOHHOM KOMHCCHH BOIPOCOB B CHOpMYTHPOBATh TOYHBIE OTBETHI HA HUX.

S. YuebHO-MeToan4YecKkoe obecnevyeHue yueGHOro npouecca

1.Y4eGHo-TeopeTHUYECKHE MAaTePHAJIbI:

1.IlpumepHas mporpamma 1o y4eOHBIM mnpeagMeraM. Xumus. 8-9 Kiaccel:
NpOEKT.- 2-¢ u3na., gopab. M.: Ilpocsemenue, 2011. (Cranmaptel BTOpOTO
MIOKOJIEHH ).

2.ABropckas mporpamma O.C.I'abpuensina, coorBercrByromas ®enepanbHOMY
I'ocynapctBeHHOMY 0Opa3oBaTebHOMY CTaHAAPTy OCHOBHOTO ob1ero
obpa3zoBaHMs U JomylieHHas MUHHCTEPCTBOM oOpa3zoBaHus U Hayku Poccuiickoit
®enepauun (IIporpamMma xypca xumum ansg 8-9 xiaccoB o61meo6pa3oBaTeIbHBIX
yupexaenuii / O.C.I'abpuensa. — M.: lpoda, 2012r.).

3. Xumus. 8 knacc: yue6. s obieobpasosar.yupexnenuii / O.C.I'abpuensH. -
13-e u3g., crepeotun.- M.: [poda,

4. Xumus. 9 xiace: yue6. s odbmeobpazosar.yupexaenuit / O.C.I'abpuenss. -
13-e u3n., crepeotun.- M.: [lpoda,

2.MeTtoguyeckHe M IHIAKTHYECKHE MaTePHAJIbI:

1. I'a6puensa O. C., Bockoboiinukosa H.IL., SlmykoBa A.B.. HacTronpHas kHura
yuntens. Xumus. 8 K1.: Merouudueckoe nocobue. — M.: dpoda, 2010.
2.I'abpuensH O. C., Octpoymos U. I'. HactonbHas kHura yuurens. Xumus. 9 Ki.:
Meronmgeckoe nocobue. — M.: [lpoda, 2010.
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3. Xumusa. 8 k.. KontponsHble U mpoBepounsie pabotsl k y4ueOnuky O. C.
I'abpuensna «Xumust. 8 / O. C. I'abpuensy, I1. H. bepeskun, A. A. Yimakosa u Aap.
— M.: Ipoda, 2009 .

4 Xumuga. 9 ki.: KonTponsHble B mpoBepouyHble paboThl k yuebnuky O. C.
Iabpuensna «Xumus. 9 / O. C. I'abpuens, I1. H. bepeskun, A. A. Ymakosa u jp.
— M.: Ipoda, 2009 .

5. KOHTpoONbHEIE H CaMOCTOsATENbHbIE paboThl Mo xuMuu K ydebHuky O. C.
I'abpuensna Xumusa. 9 / IaBnosa H.C. — M.: «Ok3amen», 2012.

6. COoopHuK 3amad U ynpaxHeHui no xumuu K yuebHuky O. C. I'abpuenssa
Xumus. 9 / Ceepmitoa H.JI. — M.: «Qx3aMen», 2012.

7.I'abpuensu O. C., Octpoymos U. I'. U3yyaeM xumuio B 9 ki.: Junaktudeckue
Matepuansl. — M.: bauk mmoc, 2009 .

8.T'abpuensn O. C., BockoboiinukoBa H. Il. Xumus B Tecrax, 3ajadax,
ynpaxHeHusx. 8— 9 xi. — M.: [Ipoda, 2009 .

3.IHocoOus aas yyammxesi:
1.I'abpuenan O. C., Awyrxoea A. B. Pabouas terpanp. 8 k 1. K yyebuuxy O. C.
I"abpuensna «Xumus.8». — M.: Jlpoda, 2012r.
2.I'abpuensu O. C., Awyrkoea A. B. Pabouas terpanp. 9 x 1. K yuebnuxy O. C.
IMabpuensna «Xumus. 9. — M.: [Ipoda, 2012r.
3. Terpamp ang naGopaTOpHBIX OMNBITOB U NpPaKTHYECKHMX paboT K y4eOHHKY
O.C.I'abpuensana «Xumus .8 knace» I'abpuensn O.C., Kynuosa A.B.-M.: [Ipoda,
2012.-
4. Tetpans 1isi 1aOOpaTOpHBIX ONBITOB M IPAKTHYECKHX paboT K Y4eOHHKY
O.C.TI'abpuensna «Xumus .9 xinace» I'abpuensn O.C., Kynmosa A.B.-M.: JIpoda,
2012.-

4.3/1eKTpOHHDbIE N10COOHA 110 peaMeTy:
Xumus (8-11xnacc) BuptyansHas naboparopus (3J1eKTpOHHOE y4eOHOe H3TaHHUE)
Xumus. MynstumeauniiHoe yue6Hoe mocobue HoBoro obpasua. 8 knacc. Juck 1, 2,
3.
Xumus s Bcex —XXI. Peurenue 3anay. Camoyuurens
OtkpseiTasg XuMHUs (IIOJTHBIH UHTEPAKTUBHBIA KYpC XHMMHH )

HNuTepHeT pecypceni:

http://www.mon.gov.ru MuHucTEpcTBO 00pa3oBaHHUA U HAyKH

http://www.fipi.ru TTopran OUIINA — ®enepanbHblii MHCTHTYT NEJArOrM4ecKHX
U3MEPEHUN

http://www.ege.edu.ru ITopran EI'D (uadpopMannonsoit mognepxxku EI'D)
http://www.probaege.edu.ru IToptan Eauneiit 3x3ameH

http://edu.ru/index.php ®eneraneHsIit mopran «Poccuiickoe o6pasoBaHHe»
http://www.infomarker.ru/top8.html RUSTEST.RU - (benepanbHbIH LEHTP
TECTUPOBAHHUA.

http://www.pedsovet.org Becepoccuiickuit Untepuer-Ilencoser.
http://ru.wikipedia.org/ - cBo60aHas SHLMKIONEUS,

http://him. I september.ru/ 37ieKTpOHHAA BEPCHS Ia3eThl « XHMHUS»;
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noprail (MeTtoaudeckue pa3paboTku A1 YPOKOB XHMHH, IIPE3eHTALNH ),
http://www.uroki.net — pa3paGoTKu ypOKOB, CLiEHApHUH, KOHCIEKTHI, IOYpPOYHOE
IUIaHHPOBaHHUE;
http://www.it-n.ru — cetb TBOpYECKHX YUHUTENEIH;
http://festival. 1 september.ru/ - ypoku ¥ npe3eHTaLHH;
http://infourok.org/ — pa3paboTku ypoKOB, Ipe3eHTaI|H.
http://kontren.narod.ru - uHGOPMAIMOHHO-00pa30BaTENbHEIH CalT AJA TeX, KTO
U3yvyaeT XUMHIO, KTO €€ MPEernoJaeT, Uil BceX KTO HHTEPeCyeTCs XUMHEH.
http://www.alhimik.ru/ - AJXUMHUK OJMH U3 JIyYIIHX CalTOB PYCCKOS3BIYHOIO
xuMu4eckoro VIHTepHeTa OpHEHTHPOBaHHBIH Ha y4YHUTeNd M YYEHHKa,
IpernoaaBaTelis U CTYIeHTa.

MaTepﬂaJleO - TCXHHYECCKOC H nmbopmaunonno - TCXHHYCCKOC
ob0ecneuenue npeamera

Ilepeuenv nabopamopnozo 0060py00eaHuUA, NpU GbLINONHEHUU HPAKMUYECKUX
pabom no xumuu 3a Kypc 0OCHOGHOU 00wieli WKobl.

1.ITpubops! 1 0bopymoBaHHE IS MPAKTHYECKOU pabOTHI.

O6opyxnoBaHue:

v Mukponaboparopusi XAMH4eCxas;

ANANANANA N YN N N N N N N N

DN NI NN

pOOUPKHU CTEKIITHHBIE;

KOJIOBI KOHHYECKHE;

CTaKaHbl CTEKJISHHBIE Ha 50 M1,

MIAJIOYKH CTEKJISHHEIE;

TPYOKHM COeTUHUTENbHBIE: CTEKISSHHBIE, PE3UHOBEIE;

poOKU PE3UHOBEHIE;

CIIMPTOBKUY;

JepKaJIKH JUIs IPOOUPOK;

IITaTUB JIabOpaTOPHEIH;

IITaTHB JUIs IPOOHPOK;

BOpPOHKA CTEKJISIHHAS,;

GuIBTp;

CIIMYKH;

acbecToBas CEeTKa;

JYYHHKHU.

2.PeakTUBBI:

KHCJIOTBI: COJIIHAs!, CepHasi, a30THas;

IIEJIOYH: THOPOKCU HaTPHsl, THIPOKCUA KaJbLIYs;

ocHoBauus: runapokcun Menu (I1) , rugpoxcun xenesa (I1I);

conu: KapGoHaT Kanbliks, XJiopun Harpus, xiopun mexu (II), Hutpar cepebpa,
xnopun Oapusi, kapOoHAaT HaTpus, XJIOPHI AQlIOMHHMs, TEepMaHraHaT Kajud,
HHTpaT Kanus, MeOHeI Kymopoc, cynbdar xenesa (III), cymedar uuHka,
cynepdocdar, amMmuayHas celMTpa, MoueBHHa (kapOaMHI), XJIOPHA Kaulud,
cynbdar HaTpus, CHIIHKAT HaTpus, CylbdaT alloMHHHS;

IPOCTHIE BEIECTBa: YroNb, IIMHK, )KeNe30, AIFOMUHHH, MardHui, MeJlb, CBUHELL;

30



AN

DN NI NI

CIIOXHBIC BEIICCTBa: MpaMoOp, caxap,

HHAHAKATOPbI,

okcunbl: Mmenu (II), mapranna (I1V);

3.0pranuueckuie BelecTBa:
COJIH: alleTaT HaTpus

KHCJIOTBL: YKCYCHasa KUCJIOTa, MYpaBbHHAas KHUCIIOTa, OJICHHOBAs,

CIHPTHI: 3TaHOJ, U30NEHTUIOBBIHN, ITIMLIIEpUH, IPONAHO;
yIJIEBOABI: KpaxMall, IIF0K03a, caxaposa.
4. TCO: xoMIBIOTEP

IIPOEKTOP

IJIEKTPOHHBIE CPEACTBA OBYYEHHUSA

NoeNe

n/n

Ha3panue nocodous

Bun

Kaace

Mo3unus
CTaHAapTAa

1C: mkona, Xumusa 8

CD

1C:o6pa3oBarenpHas
Kosuteknusi. ba3osslii Kypc
8-9xnacc

CD

ObpazoBarenpHas
KOJUIEKIUS XUMUS JJIS BCEX
XXI xuMuueckue OnbITH CO

B3PBIBOM H 0e3

CD

8-11

Obpa3zoBarensHas
KOJUTEKIIMS XUMHS JUIS BCeX
XXI CamoyuuTtens.
Pemenue 3agau

CD

8-11
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