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depnepanbHas paboyas nporpamma no y4yebHomy npeameTty «Xumusi» (6a30Bbli
ypoBeHb) (NpegmeTHas 06/1aCTb  «ECTECTBEHHO-Hay4Hble MpPeAMeTbI») BK/IKOYaeT
MOACHUTE/IbHYIO 3armnCKy, coflepXXaHve 00y4YeHns, nnaHupyemble pesy/ibTaTbl OCBOEHWS
nporpammbl Mo XMMUKN, TEMaTUYECKOE MIaHNPOBaHNE.

MosACHWTE/NbHAA 3anmMcKa OTpakaeT o0uive uenn 1 3afadv U3yYeHUs XUMUW,
XapaKTepUCTUKY MCUXONIOTUYECKMUX MPEANOCLIIOK K €8 N3y4YeHWUo 00yYaroLMMImCH,
MECTO B CTPYKType Y4eOHOro nnaHa, a Takxe MnoAaxoAbl K 0TO60py COAepXKaHus,
K OnpeAeneHunto nnaHupyembiX pesybTaTos.

CogepxaHne  00y4yeHWs  pacKpblBaeT — cofepyKaTteflbHble  IMHWK,  KOTOpble
npegnaratoTcs Ans 0653aTeNlbHOr0 U3yYeHNs B KaXKAOM Kracce Ha YpOBHE OCHOBHOMO
06LLero obpasoBaHus.

MnaHvpyemble pe3y/nbTaTbl OCBOEHWA MpPOrpammbl MO XMMUK  BK/IHOYaKOT
NMYHOCTHble, MeTanpeiMeTHble pe3y/nbTaTbl 3a BeCb Nepuofg 00yyeHMs Ha YpoBHE
OCHOBHOro 06Llero obpasoBaHus, a TakKxe MNpeAMeTHble LOCTMXKEHMS 00yyatoLLerocs
3a KaX/bl rog, 0by4eHus.

NMOACHUNTEJIbHAA SATNTNCKA

MporpaMmma no XMMUM Ha YPOBHE OCHOBHOMO 06LLEero o6paszoBaHWs COCTaB/eHa
Ha OCHOBe TpeboBaHWn K pe3ynbTaTaM OCBOEHMS OCHOBHOW 06pa30BaTe/lbHOM
nporpaMmMbl OCHOBHOro 06Llero o6pasoBaHus, npeactaBneHHbIXx B PrOC OO0,
a TaKKe Ha OCHOBe (beaepasibHOM paboyert nporpaMMbl BOCMUTAHUA U C YYETOM
KOHUenuuu npenogasaHns Yy4yebHOro npegmera «XumMus» B 00pa3oBaTesibHbIX
opraHusauumsax Poccuiickoin degepauun.

Mporpamma no xvMum paspaboTaHa C LeNbl OKasaHWA MeTOAMYECKOW MOMOL
YUMTENH0 B CO3faHnK paboyeld Mporpammbl No y4ebHOMY NpeameTy.

Mporpamma no XMmun JaéTt npeacrasieHne o Lensx, o6Lein ctpaternm obyyeHus,
BOCMUTAHNA M pasBUTUA  00y4aloLMXCA  CpefcTBaMuM  yyeBHOro  npegmera,
yCcTaHaBnMBaeT  o06s3aTe/lbHOE  NPeAMETHOe  cofepXkaHue,  npegycmatpusaeT
pacnpefesieHne ero rno Knaccam u CTPYKTyprpoBaHue no pasgenam 1 Temam nporpammbl
Mo XUMWW, OMNpeaensieT KOMMYECTBEHHblE W KAYeCTBEHHble  XapaKTePUCTUKK
COAEPXKaHWSA, PEKOMEHAYEMYIO MOC/ef0BaTe/lbHOCTb U3YYEHUS XUMUUM C  YYETOM
MEXMNPEeAMETHbIX W BHYTPUNPEAMETHbIX CBA3eW, JIOTMKM y4yebHOro mpouecca,
BO3PACTHbIX 0COOEHHOCTel O0OydaloWwmxcsl, onpeaensieT BO3MOXHOCTU rpeAMeTa
ANns peanu3auum TpeboBaHWIA K pe3ynbTaTaM OCBOEHMSI OCHOBHOM 06pa3oBaTe/lbHOW
nporpaMMbl Ha YPOBHE OCHOBHOrO 00Llero o6pa3oBaHWsA, a Takke TpeboBaHW
K pe3ynbTaTam 00y4YeHMs XMMUN Ha YPOBHE Liefieid U3yyeHust npeamMeTa U OCHOBHbIX
BMAOB Y4eBHO-NO3HaBaTE/IbHON AeATENIbHOCTM 00YyYatoLLErocsi Mo OCBOEHUO YUYeBHOro
cofepXaHus.
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3HaHWE XUMWUW  CNYXXUT  OCHOBOWM Ans  (POPMUPOBAHUA  MUPOBO33PEHMSA
06y4aroLLerocs, ero npeacTaBneHNii 0 MaTepuasibHOM eMHCTBE MUPa, BaXXHYH POSb
UrpatoT QopMupyemMble XUMWe NPeACTaBleHMs O B3aMMOMPEBPALLEHUAX 3SHepPruun
M 00 3BOMOLUMM BEWECTB B NPMpode, O NYTAX PeweHus rnobanbHbIX MNpo6sem
YCTOAMYMBOrO pPasBUTUA Ye/lOBEYeCTBA -  CbIPbEBOW, 3HEPreTUYeCKOn, MULLEBOM
W 9KOJIOTMYEeCKOM 6e30MacHOCTU, NPo6IeM 34paBOOXPAHEHMS.

3ydeHune Xummu:

CMocobCTBYeT pean3alMn BOSMOXKHOCTEN A1 CamopasBUTUA M (OPMUPOBaHMA
Ky/NbTYpbl IMYHOCTK, €€ 06LLEN 1 PYHKLMOHANILHON FPaMOTHOCTH;

BHOCUT BKfaZ B (hOPMMPOBAHME MbILLMIEHUS U TBOPYECKUX CMOCOOHOCTEN
obyyaloLmMxcs,  HaBbIKOB ~ UX  CAMOCTOATE/IbHOW  Yy4ebHOW  [eATeNIbHOCTW,
9KCMEPUMEHTA/IbHbIX M UCC/eA0BATeNbCKUX  YMEHWA,  HEeoOXOAMMbIX  Kak
B MOBCEAHEBHOW YXM3HW, TaK 1 B NPOJIeCCMOHaIbHOW LeATeNbHOCTY;

3HAKOMWT CO CMeumMrUKon HayHHOro MbILLIEHNS, 3aK/1ablBaeT OCHOBbI LIe/IOCTHOIO
B3rNsfa Ha eAuMHCTBO MpUpoAbl M YesioBeKa, SABMSETCA OTBETCTBEHHbIM 3Tarom
B (hOpMMPOBaHNM €CTECTBEHHOHAYYHO rPaMOTHOCTY 0BYYatOLLUXCS;

Cnoco6CTBYeT (hOPMUPOBAHNIO LLIEHHOCTHOMO OTHOLLUEHMS! K eCTECTBEHHO-HayYHbIM
3HaHWAM, K Npupoge, K YenoBeky, BHOCUT CBOW BK/af B 3KO/IOrMYecKoe obpasoBaHue
06yyvaroLmMxcs.

[aHHble HanpasneHnMss B 0OyYeHUM XUMWUW O0BecrnevmBaroTCcA  CreynguKon
COAepXKaHnsa yyebHOro npeameTa, KOTOpbIA ABNSAETCA Nefarormyeckn aganTupoBaHHbIM
OTpaXeHMeMm 6a30BOM HayKM XMMUKN Ha ONpefenéHHOM aTare eé pasBuTus.

Kypc Xummy Ha YypoBHe OCHOBHOro 00Llero 06pa3oBaHNA OpUEHTUPOBAH
Ha OCBOEHME 0O0Yy4atoWMMNCSA CUCTEMbl MEPBOHAYa/IbHbIX MOHATWMIA XUMWK, OCHOB
HEOPraHMYeCKOM XUMUN U HEKOTOPbIX OTAENbHbIX 3HAYMMbIX MOHATUIA OPraHUYeCcKOM
XUMUW.

CTpyKTypa COZepXXaHWs nporpaMMbl MO XUMWKA CPOPMMPOBAHA Ha OCHOBE
CUCTEMHOIO noaxofa K eé nsydeHunto. CofepXxaHve CKNafblBaeTca 13 CUCTEMbI MOHATUIA
0 XMMWYECKOM 3/1eMEHTE U BELLECTBE N CUCTEMbI MOHATUIA O XUMWYECKOW peakumu.
O6e 3T cucTeMbl CTPYKTYPHO OpraHv3oBaHbl MO MPUHLMMY MOC/MeA0BaTe/lbHOro
Pa3BUTUA 3HAHUIN Ha OCHOBE TEOPETMYECKNX NPeACTaBNeHNIA Pa3HOrO YPOBHS:

aTOMHOMO/EKY/IAPHONO YYEHUA KaK OCHOBbI BCEr0 eCTECTBO3HAHWS;

Mepunoanyeckoro 3akoHa .. MeHaeneesa Kak OCHOBHOIO 3aKOHa XMW,

YYEHWS O CTPOEHUM aTOMa M XUMUYECKOW CBA3U;

NpesCcTaB/EHNA 06 3NEKTPONIUTUYECKOW AMCCOoLMaLM BeLLECTB B pacTBopax.

TeopeTuyeckme 3HaHMS paccMaTpUBatOTCA Ha OCHOBE AMMNPUYECKN MOTYYEHHBIX U
OCMbIC/IEHHbIX (haKTOB, Pa3BMBAIOTCA MOCNeL0BaTe/IbHO OT OAHOI0 YPOBHA K ApYromy,
BbINOMHAA  (PYHKUMM  OOBACHEHUS WM MPOTrHO3MPOBaHUS  CBOWCTB, CTPOEHUS W
BO3MOXXHOCTE MPaKTUYeCKOro NpUMeHeHNs 1 NonyyYeHust 3y4aemblX BELLECTB.
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OcBOeHve Mporpammbl MO XMMUKM CNOCOBCTBYET (DOPMUPOBAaHUIO MpeacTaB/ieHNs
0 XMMMWYECKOWN COCTaB/AIOLLEN HAy4YHON KapTUHbI MUpPa B JIOTUKE €€ CUCTEMHOW
NPUPOAbI, LLEHHOCTHOrO OTHOLLUEHWS K HAy4YHOMY 3HaHMIO U METOAaM MO3HaHWA B HayKe.
3yyeHne XMMUM NPonCXOANUT C MPUBNEYEHNEM 3HAHWUI U3 paHee N3YUYeHHbIX YYeOHbIX
npeameToB: «OKpyXatowmii Mup», «bronorus. 5-7 Knaccbl» N «PuU3nKa. 7 Knace».

Mpn n3yyYeHUN XMMUK MPOUCXOAUT (HOPMUPOBAHNE 3HAHWUIA OCHOB XUMWYECKOM
Haykn KakK 006/1aCTU COBPEMEHHOrO €eCTeCTBO3HAHWS, MPaKTUYECKOW [eATeNlbHOCTH
YesioBeKa M Kak OJHOr0 M3 KOMMOHEHTOB MWPOBOM KynbTypbl. 3afjada y4ebHOro
npeamMeTa COCTOUT B (DOPMUPOBAHMM CUCTEMbI XUMUYECKUX 3HAHUA - BaXKHEMLINX
(haKTOB, MOHATUIA, 3aKOHOB W TEOPETUYECKUX MOMIOXKEHUI, AOCTYMNHbLIX 0600LLEeHWI
MVPOBO33PEHYECKOr0 Xapakrepa, fA3blka Hayku, B MPUOOLLEHNN K HAay4HbIM MeTOoAam
MO3HaHWA MpU U3YYeHWM BELECTB U XMMUYECKUX peakuuid, B (HhopMUPOBaHUM
N pasBUTUM MO3HaBaTE/IbHbIX YMEHUA U UX NMPUMEHEHUU B Y4ebHO-MO3HaBaTe/TbHOM
N y4yebHO-MUCCNefoBaTe/IbCKOA  AeATeNlbHOCTWM, OCBOEHUM npaBwun  6e30nacHoro
06palLleHns C BeLleCcTBaMU B MOBCELHEBHOM YXXU3HU.

Mpn n3yyeHUM XMMUM Ha YPOBHE OCHOBHOIO O06LLEro 06pa3oBaHUs BaXKHOE
3HaueHMe Npuoobpenn Takune Leu, Kak:

(hopmumpoBaHue NHTENNEKTYa/IlbHO pasBUTOM NINYHOCTN, roToBOWA
K CamMo00pa3oBaHWMt0, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO PELLEHWA,
CMOCOGHOW afanTMpPOBaTbCA K ObICTPO MEHSAIOLMMCA YCTOBUAM YKU3HW;

HanpaBNeHHOCTb 00y4YeHMss Ha CUCTemaTMyeckoe MNPUOOLLEHNE O00YyYaroLLMXCS
K CamMOCTOSITe/IbHOM MO03HaBaTe/IbHOW [AeATe/IbHOCTU, Hay4HbIM METOAaM MO3HaHWS,
(hOpMMPYHOLLIMM MOTMBALMIO N Pa3BUTME CMOCOBHOCTEN K XUMWUU;

obecrneyeHne ycnoBuiA, CNOCOBCTBYHOLWMX NPUOBPETEHNIO 06YYaOLLMMUCS OMbITa
Pa3HOOOpPa3HON [eATeNbHOCTM, TMO3HAHUA W CaMOMO3HaHWSA, K/HOYEBbIX HABbIKOB
(KNHOYEBbIX KOMMETEHLMIN), UMEIOLLMX YHUBEPCA/IbHOE 3HAYEHWe A15 Pa3/INYHbIX BUOB
[eATeNIbHOCTY;

(hopmmpoBaHue 006LLel (hYHKUMOHA/IbHON M eCTECTBEHHO-HAY4YHOW rPaMOTHOCTH,
B TOM 4MC/e YMEHNIN 0OBACHATL U OLEHMBATb AB/IEHUA OKPY)KatOLLEro Mmpa, UCrosb3ys
3HAHUA W OMbIT, MOMlyYeHHbIe MPU U3YYEHUU XUMWUK, NPUMEHATb UX MPU PeLleHun
NpPo6/1eM B MOBCEAHEBHOMN XXM3HW W TPYA0BOW AeATENbHOCTY;

(hopMmpoBaHMe Yy OOY4arOLMXCA TYMAHUCTUYECKUX OTHOLUEHWI, MNOHUMaHWS
LLEHHOCTN XMMWYECKUX 3HaHWA NS BbIpabOTKM 3KOMOTMYECKM LieNecoobpasHoro
noBefeHns B ObITY 1 TPYAOBOIN LeATENbHOCTU B LiENIIX COXPaHEHWNS CBOEro 340pOBbs U
OKpY>KatoLLein MPUpoLHON cpeabl;

pasBMTME  MOTMBaUMM K  OOYYEHMIO, CMOCOBGHOCTEM K  CAMOKOHTPOSO
1 CAMOBOCMUTAHMIO HA OCHOBE YCBOEHWSA 06LLeYeN0BEYECKMX LLEHHOCTEN, TOTOBHOCTY K
0CO3HaHHOMY BbIGOPY NPOMUAA U HarNPaBNEHHOCTY AasibHENLLEro 06y4YeHms.

OO6Llee 4MCNO 4YacoB, PEKOMEHAOBaHHbLIX AN U3YyYeHUs Xumumn, - 136 4acos:
B 8 Knacce - 68 yacoB (2 yaca B Hefento), B 9 knacce - 68 yacos (2 Yaca B HeflenNto).
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[nsa KaX4oro knacca npefyCMOTPEHO pe3epBHOE y4ebHOe Bpems, KOTOPOE MOXeT
ObITb UCMO/Ib30BAHO YYaCTHNKaMM 06pa30BaTe/lbHOro NpoLecca B Lensx hopMmpoBaHns
BapUaTMBHOW COCTaBNAOLLEN COAepXXaHWs KOHKPETHOW paboyeii nporpammbl. pu aToMm
obszaTenbHad  (MHBapuaHTHasA) 4YacTb  CofepXKaHus rMpegmeTa,  YCTaHOB/EHHas
NMPUMepPHOIA paboyein NporpaMmMon, 1 BpeMsi, OTBOAUMOE Ha €€ 13ydeHune, LO/MKHbI ObITb
COXpaHeHbI MOHOCTLHO.
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COOEP>XAHNE OBYUEHUA

8 KJTIACC

NepBOHaYa/IbHbIE XUMUYECKME NMOHATUSA

MpeameT XUMUA. Ponb XMMUW B XKU3HW YenoBeka. XMMMUSA B CUCTEME HayK. Tenau
BewecTBa. PuU3MYECKMe CBOMCTBA BELLECTB. ArperatHoe COCTOsSHME BewlecTB. [oHATHE
0 MeTofax MO3HaHUA B XMMWUW. YuCTble BellecTBa MU cMecu. Cnocobbl pa3feneHus
CMecei.

ATOMbI 1 MONEKY/bl. XUMUYECKME 3NEMEHTbI. CUMBO/bI XUMUYECKNX 3/IEMEHTOB.
[MpoCTble U CNOXKHbIE BeLLECTBa. ATOMHO-MOJEKY/ISIPHOE YYEHNE.

Xumnyeckas opmyna. BaneHTHOCTb aTOMOB XMMMWYECKUX 3/1EMEHTOB. 3aKOH
MOCTOAHCTBAa cocTaBa BewlecTB. OTHOCMTeNbHAA aToOMHas Macca. OTHocuTe/bHas
MONEeKynsipHas Macca. MaccoBasi 0151 XUMUYECKOr0 3/IEMEHTA B COEANHEHUN.

Konnuectso BewectBa. Mosb. MonspHasi Macca. B3aMocCBsi3b KONIMYECTBA, MaccChbl
M ymcna CTPYKTYPHbIX eAuHWL, BellecTBa. PacuyéTbl Mo opMynam XUMUYECKMX
COeVHEHIA.

dDur3nYecKme N XMMUYECKME SBNEHNSA. XMMUYECKas peakumus 1 eé Nnpu3Hakn. 3akoH
COXPaHEeHNs MacCbl BeLIeCTB. XUMUYecKne ypaBHeHUs. Knaccumkaums XUMUUYECKmX
peakuuin (CoeaMHEHUS, Pa3/IOXKEHUS, 3aMeLLIEHNS, 0OMEHa).

XUMUYECKNIA 3KCNEPUMEHT

3HAKOMCTBO C XWUMWYECKOW MOCy[oi, npasunamMu paboTbl B fabopatopumn K
npuémamm obpalleHns C 1abopaTtopHbIM 060PYAOBAaHWEM, W3Y4YeHMEe W OnucaHue
(hM3nYeCKNX CBOWCTB 00pa3LOB HeOpraHWYecKUX BeLLEeCTB, HabMNOAeHMe (U3NYECKUX
(nnaBneHne BOCKa, TasgHWe NbJa, pacTUpaHye caxapa B CTYMKe, KUMeHne 1 KOH4eHcaums
BOAbl) W  XUMMYeCKMX (TOpPeHWe CBe4ywn, npoKa/MBaHWe MeAHON MPOBOJIOKM,
B3aMMO/ENCTBME Mefla C KWUCNOTOW) ABMIEHWW, HabnogeHne M onucaHue Mpr3HaKkoB
MPOTEKAHNA XUMUYECKUX peakumid (pasfnodxeHWe caxapa, B3aMMOfENCTBME CEPHOM
KMUCNOTbI C Xnopugom 6apus, pasnoxeHne rugpokcmga meam (1) npu HarpesaHwu,
B3aMMO/ENCTBME XKenesa ¢ pactsopom comm Meau (1), n3ydeHmne cnocoboB pasgeneHns
cmeceir (C  MOMOLLbO  MarHuTa, (OUIbTPOBaHWE, BbiNapuBaHWe,  AUCTUNNALNS,
XpomaTorpagus), npoBefeHne OYMCTKM NOBapPeHHOW COMKW, HabMofeHWe M onucaHue
pe3ynbTaToB MNPOBEAEHUS OMbITa, WIKOCTPUPYIOLWEr0 3aKOH COXPaHeHWUs Macchl,
cosfiaHue mogenein Monekyn (LLUapoCTEPXKHEBBIX).

BaxxHeLIne NpecTaBUTENIN HEOPraHMYeCKUX BELLECTB

Bo3ayx - cmechk rasos. CocTtas Bo3gyxa. KNciopos - 31eMEHT U NPOCTOE BELLECTBO.
HaxoxgeHve Kucnopoga B npupoge, Puanyeckne U XMMMUYecKne CBOMCTBA (peakuum
ropeHus). Okcugbl. [MpumeHeHne kucnopoga. Cnocobbl MOMyYeHUs  Kucopoga
B flabopatopum M MpoMbIWIeHHOCTU. KpyroBopoT Kucnopoga B npupoge. O30H -
a/110TPOMHAaA MOANMUKaLMA KACNOPOAA.
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TennoBo 3gheKT XUMUYECKOW peakuun, TEPMOXMMUYECKME YPaBHEHWS, 3K30-
N 3HOOTEPMMYECKME peakumMu. TOnavMBO: Yronb M MeTaH. 3arpssHeHuve BO34yXa,
yCWUIeHME NapHNKOBOIo 3h(PeKTa, paspyLueHne 030HOBOIO C/IOf.

Bopopog - aneMeHT M MpoCcToe BellecTBO. HaxoXkaeHwe BoAopofa B NPUPOAE,
(hM3nYECKME N XMMUYECKME CBOMCTBA, NPUMEHEHME, Crocobbl nonyyeHus. Kncnotbl 1
COMN.

MonsipHbIA 06bEM ra3oB. PacuéTbl N0 XMMWUYECKUM YPaBHEHUSIM.

dur3nyeckme cBoicTBa BoAdbl. Boja Kak pacTBopuTe/b. PacTBOpbl. HacbILEeHHbIE U
HeHacbILWEeHHbIE PacTBOPbLI. PacCTBOPMMOCTL BeLLecTB B Bofe. MaccoBas [0Na BeLecTBa
B pacTBope. XMMMYecKune cBoMCTBa BoAbl. OCHOBaHMS. Ponb pacTBOpPOB B npupode v
B XXKM3HW YenoBeka. KpyroBopoT BOAb! B Npupode. 3arpasHeHne npupoaHbIx Bod. OxpaHa
N OUNCTKa NPUPOAHLIX BOA.

Knaccudmkaumsi HeopraHMYeckux coefuHeHmin. Okcuibl.  Knaccudmkaums
OKCWAOB: coneobpasytoLme (OCHOBHbIE, KNCNOTHbIE, am()oTepHble) n
Heconeobpasytolime. HomeHKNaTypa OKCUAOB. PU3MYECKME M XMMUYECKME CBOWCTBA
oKcuAaoB. NonyyeHne OKCUIOB.

OcHoBaHus. Knaccnmkaums OCHOBaHWUIA: LLEIOYM U HEPACTBOPUMbIE OCHOBAHWS.
HomeHKknaTypa OCHOBaHWA. ®PU3MYECKMe W XUMWUYECKME CBOWCTBA OCHOBaHWIA.
[MonyyeHre OCHOBaHWIA.

Kucnotbl. Knaccudukaumsa KuacnoT. HomeHKknatypa Kucnot. dusmyeckue wu
XUMWUYECKME CBOMCTBA KUCNOT. Pafd akTMBHOCTM MeTannoB H.H. Beketosa. MNonyyeHve
KMCOT.

Conn. HomeHknaTypa coneit. Pusnyeckne M XUMUYECKME CBOICTBA COJEN.
[MonyyeHne conen.

"eHeTMYeCcKas CBA3b MEX/Y Kiaccamy HeopraHMYeCcKnX CoeuHEHMA.

XVMUNECKNIA 3KCIEPUMEHT

KaueCTBEHHOE OrpefefieHe COAepXKaHusi KUCMopoda B BO3LyXe, MO/yYeHMe,
cobupaHue, pacnosHaBaHuWe W  W3y4YyeHWe CBOWMCTB  KWCNOpOAa, HabntofeHwe
B3aVIMO/ENCTBMA BELLECTB C KMCNOPOLOM U YCNOBMS BO3HWKHOBEHUS WU MpeKpaLleHus
ropeHus (noxapa), 03HaKOM/IeHWe ¢ o6pasLaMn OKCUAOB W OMMUCaHWe WX CBOIACTB,
MnonyyeHve, cobupaHue, pacrno3HaBaHuWe W K3y4veHWe CBOWCTB BOAOPOLa (ropeHve),
B3aMMOfeicTBMe Bogopoda € okcvpgom  mean (M) (BO3MOXKHO  MCMOJb30BaHue
B/e0MaTeprasios), HabMoAeHVe 06pasL0B BELLECTB KOIMYECTBOM 1MO/b, UCCNef0BaHME
OCO6EHHOCTEN PaCcTBOPEHWNSA BELLECTB C Pas/MYHOW PacTBOPMMOCTLIO, MPUrOTOB/IEHNE
PacTBOPOB C OMNpefeNéHHON MaccoBOW [0/1el paCTBOPEHHOIO BELLECTBa, B3aVMOAENCTBIE
BOAbl C MeTalaMy  (HaTpuem UM Kaibumem)  (BO3MOXHO  MCMO/b30BaHMe
BMeoMaTepnanoB), WCCMefoBaHWe 06pasLOB HEOPraHNMYecKMX BeLLECTB pas3/IyHbIX
K/laccoB, HabM0AeHNE U3MEHEHWNSA OKPACKM MHAMKATOPOB B PACTBOPAX KWNC/OT U LLIE0YeN,
n3yyeHne B3ammopencTeua okcupa mean () ¢ pacTBOPOM CepHOWM KUCNOTbI, KUCMOT
C MeTa/lnaMu, peakuuin HelTpanmsaumn, MoayyYeHMe HepacTBOPUMBIX OCHOBAHWA,
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BbITECHEHVE OAHOr0 MeTasifna ApyruM M3 pacTBOpa COMM, PeLleHne 3KCNepUMeHTabHbIX
3afjay no Teme «BaxkHeliLLme Knaccbl HEOPraHNYeCKX COeAVHEHN».

Mepuognyecknini 3akoH W [lepuognyeckass cucTeMa XUMUYECKUX 3/1EMEHTOB
0. MeHgeneeea. CTpoeHMe atomMoB. XumMuyeckas cBA3b. OKUCNUTENBbHO-
BOCCTaHOBUTENbHbIE peaKLnm

MepBble NOMbITKX KAacCU(UKaLMN XUMUYECKUX 31EMEHTOB. MoHATHe O rpynnax
CXO[HbIX 3/IEMEHTOB (LLEe/I0YHbIE U LLIeI0YHO3EMe IbHbIE METa//Ibl, Fa/IOreHbl, MHEPTHbIE
rasbl). 3MeMeHTbl, KOTOpble 06pa3ytoT aM()OTeEPHbIE OKCUAbI U TYAPOKCUABI.

Mepuognyecknini  3akoH. [lepuoguueckast cucTteMa XUMUYECKMX 3/1EMEHTOB
OW. MeHgeneesa. KopoTkonepuogHas v A/iMHHonepnogHas qopmbl Meproanyeckoit
CUCTEMbI XUMUYECKMX anemeHToB .M. MeHzeneesa. Mepuodbl v rpynnbl. PU3NYECKUNiA
CMbIC/1 MOPSAAKOBOro HOMepa, HOMepOoB Nepuoa 1 rpynrbl 3/IEMEHTA.

CTtpoeHne atomoB. CocTaB aTOMHbIX fAgep. W3oTonbl. 2nekTpoHbl. CTpoeHue
3/IEKTPOHHBIX 060/104eK aTOMOB NepBbIX 20 XMMUYECKUX 31IEMEHTOB [epnoanyeckon
cuctembl AWM. MeHaeneeBa. XapaKTepuCTUKa XUMWYECKOrOo 3/1IeMeHTa Mo  €ro
nonoxeHuto B Mepuogunyeckoit cucteme .. MeHaeneesa.

3aKOHOMEPHOCTM  U3MEHEHUA paguyca aTOMOB  XMMWYECKUX  3/IEMEHTOB,
MEeTaN/IMYECKNX U HEMETAIIMYECKMX CBOWCTB MO rpynmnam v nepuogam.

3HayeHne [leproanyecKoro 3akoHa W [epuofgMyecKoin CUCTEMbI XMMUYECKMX
3/IEMEHTOB /19 Pa3BUTUA HAyKW M NpakTUKK. O.. MeHfenees - YY&HbIN U rpaXKaaHuH.

Xumunyeckas cBasb. KoBaneHTHad  (nonspHas WM HEMnonspHas)  CBA3b.
ANeKTPOOTPULLATENBHOCTL XUMUYECKNX 3/1EMEHTOB. IOHHas CBA3b.

CteneHb okucneHua. OKUCINTENIbHOBOCCTAHOBUTEbHbIE peakumu. [lpouecchl
OKWUC/IEHUA 1 BOCCTaHOBNEHUA. OKUCUTENN N BOCCTAHOBUTESN.

XUMUNECKUIA 3KCMEPUMEHT

n3yyeHne 006pas3LOB BELIECTB MeTaIOB U HEMeTa/10B, B3auMofelicTBue
rMapoKCMaa LUMHKa C pacTBOpaMM KUCMOT W LUenoyeid, MpoBeeHWe OnbITOB,
VNNOCTPUPYIOLLMX NPUMEPbl OKUCIUTENbHO-BOCCTAHOBUTENbHBIX peakuuii (ropeHue,
peakLMKN PasnoXeHNs, COeAMHEHUS).

Me>KnpeameTHble CBA3M

Peanusaumsi MeXnpeaMETHbIX CBs3eid NPU  M3Yy4YeHUM XuMMM B 8 Knacce
OCYLLIECTB/SIETCS Yepe3 UCMO/b30BaHME KaK 00LLMX eCTeCTBEHHOHAYUHbIX NOHATUN, TakK
W MOHSATUIA, SBNAIOLWMXCS CUCTEMHbIMU ANS OTAENbHbIX MPEAMETOB €CTECTBEHHO-
Hay4HOr o LMKna.

OO6Le ecTeCTBEHHOHAYUHble MOHATWA: Hay4HbIA (haKT, rMnoTesa, TeOpPWsi, 3aKOH,
aHa/M3, CWHTE3, KnaccumKaums, MepuoanyYHOCTb, HabM4eHNe, 3KCMEPUMEHT,
MOAENMPOBaHMe, N3MepeHne, MOJEeNb, SBEHME.

®u3MKa: MaTepusi, aToM, 3M1EKTPOH, MPOTOH, HEMTPOH, WOH, HYKIWA, W30TOMbI,
PaaMOaKTMBHOCTb, MONEKYNa, 3NMeKTPUYECKWUIA 3apsid, BeWecTBO, Teno, O00bEM,
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arperaTHoOe COCTOSIHME BELLUEeCTBa, a3, (PU3MYecKue BeNMYMHbLI, eAVHULBI N3MEPEHUS,
KOCMOC, NaHeTbl, 38€3/bl, ConHLe.

Buonorus: hoTocuHTE3, AblxaHue, 6rocdepa.

[eorpadms: aTmoctepa, ruapocdepa, MuHepanbl, TOPHble MOPOAbI, MONe3Hble
cKoMaeMble, TOM/IMBO, BOJHbIE PECYPCbl.

9 KJIACC

BeLecTBO N XMMNYecKas peakuma

Mepuognyecknii  3akoH. [Mepuvoanyeckas CUCTEMA XUMWUYECKUX  3/IEMEHTOB
OWV. MeHgeneesa. CTpoeHVMe aTtoOMOB. 3aKOHOMEPHOCTM B W3MEHEHWMM CBOWCTB
XUMUYECKUX 3/1IEMEHTOB MEPBbIX TPEX MEPUOAOB, Kans, KaibUMs U UX COeAMHEHWI
B COOTBETCTBMM C MOSIOXKEHNEM 3/1eMEHTOB B [1epnoAnYecKoin cucteMe U CTPOEHNEM KX
aTOMOB.

CTpoeHue BeLlecTBa: BUbl XMMUYECKOI CBA3W. TWMNbl KPUCTUITMYECKUX PELLIETOK,
3aBMCMMOCTb CBOMCTB BeLleCTBA OT TuUMa KPUCTAIIMYECKOW pPelEéTkn 1 Buga
XUMUYECKOI CBA3N.

Knaccudmkaumsa v HOMeHKnatypa HeopraHuyecKmx BellecTB. XMMUYecKue
CBOMCTBA BELLECTB, OTHOCALLMXCA K Pa3/IMyHbIM Knaccam HeopraHUYeCKnUX COeanHEHNI,
reHeTUYecKas CBA3b HEOPraHNMYeCKmMX BELLEeCTB.

Knaccuukayms — XMMUYECKUX — peakuumini M0 pas/indHbIM - MNpuU3HaKam
(No uncny M coctaBy y4yaCTBYHOLUMX B peakuMn BeLLecTB, MO TenjoBOMY 3(PQeKTy,
MO W3MEHEHWMIO CTEMeHEen OKWCMEHUSA XUMWYECKMX 3/1IEMEHTOB, MO 06pPaTMMOCTW,
MO Y4acTUIO KaTaimsaTopa). OK30- M 3HAOTepMUYECKMe peakumun, TepMOXMMUYeCKue
YPaBHEHUS.

MoHATME O CKOPOCTM XMMWYECKOW peakumun. T[ToHATME 06 06paTUMbIX U
HeobpaTUMbIX XMMUYECKUX peakumsxX. [MOHATME O TOMOFeHHbIX W TeTeporeHHbIX
peakumax. [loHATME O KaTtamse. [loHATME O  XMMMYECKOM  PaBHOBECUMW.
PakTOopbl, BAMAOLME HA CKOPOCTb XMMUYECKON PeakumMn 1 MOMOXKEHNE XUMUYECKOro
paBHOBECUS.

OKMCINTENBHO-BOCCTAHOBUTE/IbHbBIE peakumu, 3NIEKTPOHHbIN 6aniaHc
OKUCNNTENbHO-BOCCTaHOBUTENbHON peakumn. CocTaB/eHVe YpaBHEHUIA OKUCNTENBbHO-
BOCCTAHOBUTE/IbHbIX PeaKLMin C UCMO/b30BaHNEM METOAA 3/IEKTPOHHOIo GaaHca.

Teopust 3MEKTPONUTUYECKOW AMCCOLMaUMN.  DNEKTPOSIUTBI U HE3NEKTPONUTSI.
KaTnoHbl, aHuoHbl. MexaHusM auccoumaumn  BeWecTB C  pas3/IMyHbIMK - BUAaMUA
XUMUYecKom cBasn. CTeneHb auccoumaummn. CunbHble U Cnabdble 3NeKTPONNTSI.

PeakuMn WMOHHOrO O6MeHa. YCNoBWA NPOTEKaHWA peakumii MOHHOro 0OMeHa,
MOJIHblE N COKpAaLLEHHbIE NOHHbIE YpaBHeHUS peakumii. CBOMCTBA KUCMIOT, OCHOBaHWIA U
CoMieil B CBETe MNpeACTaB/ieHUA 06 3M1eKTPONNTMYECKOW Auccoumaumm. KavyecTBeHHble
peakuun Ha NOHbI. TTOHATME O rMAPOsIN3E COe.
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XMWV ECKWIA 3KCNEPUMEHT

O3HaKOM/IEHVEe C MOAENSAMN  KPUCTUIMYECKMX PELLETOK  HeopraHuWYecKumx
BELLIeCTB - MeTasi/IoB 1 HemeTa//10B (rpaduta 1 anmMasa), CNOXKHbIX BewecTs (Xnopuaa
HaTpus), UccnefoBaHne 3aBUCMMOCTM CKOPOCTU XMMUYECKON peakummn OT BO3AENCTBUSA
pa3IMyHbIX (PaKTOpPOB, WCCNeAOBaHNe 3/1eKTPOMNPOBOAHOCTM PAcTBOPOB BELLECTB,
rnpouecca AMccoumaLmMm KUCOT, LLenoYvein 1 conei (BO3MOXKHO MCMOMb30BaHWE BUAEO
MaTepuanoB), NPOBeLEeHME OMbITOB, UAMOCTPUPYHOLLMX MPU3HAKM NPOTEKAHNSA peakLuii
MOHHOro obmeHa (0bpa3oBaHMe Ocaflka, BblAeneHne rasa, obpas3oBaHve BOfbl), OMbITOB,
WNTIOCTPUPYIOLLMX NPUMEPbI OKUC/INTENIbHO-BOCCTAHOBUTESIbHBIX peakuuii (ropeHue,
peakuuMu  PasfioKeHUs, COeAMHEHWS), pacro3HaBaHWe HeopraHWYecKMxX BeLLECTB
C NOMOLLbIO KaueCTBEHHbIX PeakLMil Ha NOHbI, peLLeHre IKCNePUMEHTaIbHBIX 3aaau.

HemeTannbl n nx coegnHeHUs

O6Lan xapakTepucTrKa rasioreHoB. OCO6eHHOCTN CTPOEHNA aTOMOB, XapaKTepHble
CTeneHn okucneHns. CTpoeHne 1 (oM3nYecKme CBOINCTBA NPOCTbIX BELLECTB - Ta/loreHoB.
XUMMYecKne CBOWCTBA Ha npumepe Xxopa (B3aUMOAEWCTBME C  MeTallamu,
HemeTainamu, wenovamu). Xnoposogopos. ConsHas KMCoTa, XMMUYECKMe CBOWCTBA,
nonyyeHune, NpumeHeHve. [eicTBme Xnopa U X10pOBOAOPOAA Ha OpraHM3m YesioBeka.
BaxkHenLLne Xopuabl Y X HAX0XAeHWE B NPUPOAE.

O6ulan xapakTepuctmka anemeHToB VIA-rpynnbl. OCO6eHHOCTH CTPOEHWS aTOMOB,
XapaKTepHble CTerneHn okucneHns. CTpoeHWe W (PU3MYECKMe CBOMCTBA MPOCTbIX
BELLECTB - KMC/Iopoga W cepbl. ANMOTPOMHbIE MOAUMUKALMM KMCopoda U Cepbl.
Xumnyeckue cBoicTea cepbl. CepoBOAOPOA, CTPOeHMe, (hU3MYECKMEe U XMMUYECKME
cBoiicTBa. OKCMAbI Cepbl KaK MPeACTaBUTENN KUCNOTHBIX OKCuAoB. CepHas KUCNOTa,
(hm3nyeckne n XMMm4yeckue cBoKMCTBa (0OLLME KaK NpeacTaBuTens Kriacca KUCIOT U
crneyuduyeckne). XuMMYecKue peakumu, nexatlme B 0CHOBE MPOMbILLIEHHOrO crnocoba
MONMYYEHNS CEPHON KMUCNOTbI. [pUMeHeHMe cepHOM Kucnotbl. COnmM CEPHON KUCMOTHI,
KayeCTBEHHast peakuus Ha Cynb(aT-MoH. HaxoaeHue cepbl U €€ COoeaVHEHWIA
B npupofde. XMMWYECKOe 3arpsa3HeHue OKpPYXKatollein cpeabl COefVMHEHUSMU Cepbl
(KMCNOTHbIE AOXAN, 3arpsA3HEHNEe BO3AyXa 1 BOLOEMOB), CrOCOObI ero nNpesoTBpaLLEeHNs.

Obuan xapaktepucTuka anemeHToB VA-rpynnbl. OCO6EHHOCTN CTPOEHNS aTOMOB,
XapaKTepHble CTEMEHW OKUCNeHUA. A30T, pacrnpocTpaHeHue B Npupoge, husnyeckue u
XMMUYecKme cBoicTBa. KpyroBopoT as3oTa B npupoge. AMMUAK, ero (usnyeckme u
XMMUYECKMe CBOICTBA, MOMyYyeHWe U npumeHeHwe. ConvM aMMOHUA, MX (DU3NYECKue
N XUMWUYECKMEe CBOWCTBA, MpuMeHeHMe. KauecTBeHHas peakuusi Ha WMOHbl aMMOHUS.
A30THasd KuCnoTa, eé nosyyeHve, (PU3NYeckre U XMMUYecKme cBoicTBa (06LMe Kak
npeacTaBuTeNs Knacca KACNOT 1 cneumdmyeckne). Vicnonb3oBaHNe HUTPATOB U COJei
aMMOHMA B KayeCTBe MWHepasibHbIX  YA0OpeHMin. XMMUYECKOe 3arpsisHeHue
OKpPY>KaloLLEen cpefbl CoeMHEHMAMIN a30Ta (KACNOTHbIE [OXKAMW, 3arpsi3HeHVEe BO3MyXa,
noysbl 1 BOAOEMOB). Pocthop, anOTPONHbIE MOAUgMKaumMm gocopa, husmyeckme u
XMMudeckmne ceonctea. Okeug docdopa (V) n ocopHas Kucnota, PU3NYecKme
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M XMMUYECKMe CBOWCTBA, MonyyeHue. Vicnonb3oBaHWe (ochaTtoB B KayecTBe
MUHEpPa/IbHbIX YA00PeHWIA.

O6was xapakrepucTnka anemeHToB IVA-rpynnbl. OCO6EHHOCTM CTPOEHMS aTOMOB,
XapaKTepHble  CTEMeHW  OKUCNeHWs.  YTNepod,  ainoTponHble  MoaupUKaumu,
pacrnpocTpaHeHve B npupoge, (M3MYecKue WM XMMUYECKMe CBOWCTBa. AfLcopoums.
KpyrosopoT yrnepoga B npupoge. OKcuabl yrnepoga, Ux (rUanyeckne 1 XUMmnyeckme
CBOICTBA, AENCTBMNE Ha XXMBble OPraHun3Mbl, NMoyYeHne 1 NPUMeHeHNe. IKON0rnyeckme
Npo6nemsbl, cBsi3aHHble ¢ okcugom yrnepoga (IV), runotesa rnobaibHOro NoTensieHns
Knvmara, MapHUKOBbLIN 3(eKT. YronbHas Kucnota U eé conn, ux (usnyveckne wu
XMMUYECKMe CBOCTBA, MOoJyyYeHre 1 NprmMeHeHne. KavecTBeHHas peakumsa Ha KapboHaT-
MOHbI. VIcnonb30BaHe KapboHATOB B ObITy, MeAMLMHE, MPOMbILLIEHHOCTU N Ce/IbCKOM
XO3ICTBe.

MepBOHaYa/IbHble MOHATMSA 00 OpraHWYeCcKMX BeLLEeCTBaX Kak O COeAMHEHUAX
yrnepoga (MetaH, 3TaH, 3TWIeH, aueTW/eH, 3TaHO/, T/IMLEPUH, YKCYCHas KMC/OoTa).
[MpypoAHbIE UCTOYHMKIK YTNEBOAOPOAOB (Yrofb, MPUPOLHLIA ra3, HetTb), MPOAYKTbI UX
nepepaboTKy (6eH3MH), UX PO/ib B ObITY Y NMPOMBILLIEHHOCTU. TTOHATME 0 BMONOrNYECKN
BaXKHbIX BeLLECTBax: Xwupax, 6enkax, yrneesofax - W WX POIN B XKMU3HW YesloBeKa.
MatepunasibHoe eIMHCTBO OPraHNYecKnX 1 HeopraHMYeCKUX COeaMHEHWIA.

KpemHWiA, ero (pusnyeckme N XMMMYECKMe CBOWCTBA, MOMyYeHNEe U MPUMEHEHME.
CoeanHeHus kpemHust B npupoge. O6wme npeactasneHns 06 okcnge KpemuHusa (1V) un
KPeMHWEBO KucoTe. CuamkaTbl, UX UCMOMb30BaHWE B ObITy, B MPOMbILLIEHHOCTU.
BaxHeillne cTpouTeNbHble MaTepuasibl:  KepamuKka, CTeKNo, LEMEHT, 6eToH,
ene306eToH. [Mpobnembl 6e30MacHOr0 MCMOMb30BaHUA CTPOUTE/NbHLIX MaTepuanoB
B MOBCEHEBHON YN3HM.

XMWV ECKWIA AKCNEPUMEHT

n3yyeHne 06pa3LOB HeOpPraHWMYecKUX BELLECTB, CBOWCTB CO/MSIHOM KUCNOTHI,
NpoBeAeHMe KayeCTBEHHbIX PeakuMil Ha XT0pPUA-UOHbI U HabMogeHWe NPU3HAKOB NX
MPOTEKaHWA, OMbITbl, OTPaXKAKOLLME (DM3NYECKME N XMMUYECKNe CBONCTBA rajioreHoB U
X COeAVMHEHWUA (BO3MOXXHO WCMOMb30BaHME BWUAEOMATEPUAIOB), 03HAKOM/IEHME
Cc o6bpasyamy xnopugoB (rasioreHngoBs), O3HaKOM/eHWe C obpasuamu cepbl N eé
coefiMHeHMAMY (BO3MOXHO MCMONb30BaHWE BUAeoMaTepuanos), HabnoLeHVe npouecca
06yrnMBaHMsA caxapa nof AeicTBMEM KOHLEHTPUPOBAHHOM CEPHOI KUCNOTbI, U3YYeHMe
XUMUYECKNX CBOWCTB pa3baB/ieHHON CepHOM KMCMOTbl, MPOBEAEHME KayeCTBEHHOW
peakuMy Ha cynb(aT-uoH 1 HabMofeHVe Mnpu3Haka eé npoTeKaHWs, O03HaKOMJIEHUe
C (wm3nyeckumy CBOCTBaAMW a3oTa, ocdopa M UX COeAMHEHWUA  (BO3MOXXHO
MCNONb30BaHME BUAeOMaTeEPUanoB), obpasuamm asoTHbIX M (hOCHOPHBLIX YA0OPEHWA,
nonyyeHune, cobupaHue, pacro3HaBaHWe U W3y4veHWe CBOWCTB ammuaka, npoBefeHve
KauyeCTBEHHbIX peakuuin Ha MOH aMMOHMS U (hocthaT-UOH U U3ydeHUe MPU3HAKOB KX
NPOTeKaHWs, B3aMMOLENCTBME KOHLUEHTPUPOBAHHOW a30THOW KWCMOTbl C  Mefbto
(BO3MOXHO MCMO/Ib30BaHNE BMAEOMATEPUA/IOB), U3YUYeHNe MOAEeNed KpUCTaIIMUYECKNX
PELBTOK anmvasa, rpadura, QynnepeHa, 03HaKOMeHVWe C MPOLLECCOM afcopoumm
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PACTBOPEHHbIX BELUECTB aKTUBMPOBaHHbIM YINEM W YCTPOWACTBOM NPOTMBOrasa,
nosnyyeHue, coOMpaHWe, pacrno3HaBaHWE W M3yyeHWe CBOWCTB YINEKUCNOro rasa,
NPOBefeHNe KaueCcTBEHHbIX peakuuii Ha KapboHaT W CUMKAT-MOHbI W U3YyYeHue
MPM3HAKOB  WMX  MNPOTEKaHWsl, O3HaKOM/IEHVWe C  MpPOAYKUMEeA  CUIMKATHOM
MPOMbILLIEHHOCTW, PELLUEHVEe 3KCTePUMEHTaIbHbIX 3adad Mo TeMe «BaxHeiwve
HEMETa/bl U UX COEANHEHMS.

MeTannbl N UX coeguHeHUs

ObLlaa xapakTepucTUKa XMMUYECKUX 3/1EMEHTOB - METa//IOB HA OCHOBaHUWN UX
NofoXeHNs B NepuroAnYecKoin cucteme XMMUYeCKMX anemeHToB .. MeHpaeneesa 1
CTpoeHNa atomoB. CTpoeHWe MeTaoB. MeTannnyeckasd CBA3b W MeTa/I/IMYecKas
KpuUCTa/IMyecKad pelléTka.  DNeKTPOXUMUYECKUA  psf  HanpsbkeHWA  MeTasinios.
dur3nyecKme N XMMnYeckmne CBOMCTBa MeTasnoB. O6LLMe Crnocobbl MoNyyYeHUs MeTa/oB.
[MOHATME O KOPPO3UW METAINIOB, OCHOBHbIE CMOCOObLI 3awuUTbl X OT KOppo3uun. Cnasbl
(CTasb, YyryH, AHOPTIFOMUHUIA, BPOH3A) N UX MPUMEHEHNE B ObITY 1 MPOMbILLIEHHOCTW.

LLlenoyHble MeTai/bl:  MONOXeHWe B [lepruoguyeckot CUCTEME  XUMWUYECKUX
anemeHToB [A.1. MeHaeneesa, CTpPOeHMe WX aTOMOB, HaxOX[eHue B MNpUpoae.
dusmyeckne N XUMUYECKMEe CBOWCTBa (Ha Npumepe Hatpust u kaims). OKcugbl U
rMAPOKCUAbI HATPUA U Kans. TpuMeHeHe WeNoYHbIX META/INIOB U UX COeAVHEHWIA.

LLlenoyHo3eMe bHbIe MeTal/lbl MarHUi 1 KanbUWiA: MosioXKeHve B Meproanyeckoi
cucTemMe Xummyeckmx anemeHTos .. MeHaeneeBa, CTPOEHUE UX aTOMOB, HAXOXKAeHWe
B npupoge. Pu3nyecKne M XUMUYECKMe CBOMCTBA MarHus U Kaibupsd. BakHeinwne
coeanHeHns Kanbumsa (OKcua, ruapokcua, conm). MXKECTKOCTb BOAbl M CMOCO6bI eé
yCTpaHeHus.

ANOMUHWIA:  N0NoXKeHVe B TMepnoamMyeckort CUCTeME XMMMUYECKUX 3/1eEMEHTOB
O.WN. MeHgeneeBa, CTpOeHMe aToOMa, HaxoXAeHWe B npupofe. PUMYECKME U
XMMUYECKMe CBOMCTBa alOMUHUA. AMMDOTEPHble CBOWCTBA OKCMAa WM ruapokcupa
TIIOMUHUA.

Xeneso: nonoxeHne B [lepnoanMyeckord CUCTEME XUMUYECKMX 3/1EMEHTOB
O.WN. MeHgeneeBa, CTPOeHMe aTtOMa, HaxoXaeHwe B npupoge. PUMYECKUE U
XMMUYeCKMe CBONCTBA Xenesa. OKcuapbl, rmgpokeunabl u conv xxenesa (1) v xenesa (1),
MX COCTaB, CBOWCTBA U NOMyYeHue.

XMWV ECKWIA 3KCNEPUMEHT

O3HaKOMJ/IEHVEe C 0bpasuammy MeTa/I0B U CMNJIaBoB, UX (DM3NYECKMUMIK CBOMCTBaMMU,
M3ydeHMe  pe3ynbTaTOB  KOPPO3UM  MeTaioB  (BO3MOXHO  MUCMO/b30BaHWe
BUAeOMaTepPmNanoB), 0COGEHHOCTEN B3aMMOAENCTBUA OKCUAA KanbUuUs U HATPUS C BOAOM
(BO3MOXXHO MCMO/b30BaHWE BULEOMATePUaoB), UCC/EA0BaHNE CBONCTB XXECTKON BOAbI,
npovecca ropeHns Xenesa B KNCNopoge (BO3MOXHO MCNOMb30BaHVEe BMAEOMaTEPMasos),
MPU3HAKOB MPOTEKAHNA KaYEeCTBEHHbIX PeakUmil Ha MOHbI (MarHus, KasbLus, aiitoMUHNS,
umHka, Xenesa (1) v xenesa (I11), megn (1), HabnogeHe M onmcaHve MPOLECCOB
OKpaLLMBaHWA NaMeHN MOHAMK HATPUA, Kasvs N KabLna (BO3MOXHO MCMO/b30BaHUe
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BMIeOMaTepPVanoB), MccnefoBaHMe aM(OTEPHbIX CBOWCTB FMAPOKCUAA allOMUHUS W
rMAPOKCUAA LMHKA, PeLUeHMe JKCTMepUMeHTaNbHbIX 3a4ad no TeMe «BaxHeime
METa//Ibl U UX COBANHEHNS».

XNMUA 1 OKpyXKaroLlas cpega

BewectBa M Matepvasibl B MOBCEAHEBHOM >KMU3HWM 4enoBeka. besonacHoe
MCMO/b30BaHME BELWECTB U XMMUYECKMX peakumd B ObITy. [lepBasi MOMOLLb Npw
XUMMUYECKUX 0XKOrax MU OTpaB/IEHUSAX.

XUMNYECKOe 3arpsisHEHME OKpyKarowlein cpedbl (NpedenbHas — gonycTumas
KOHUeHTpaumsa Bewects (ganee - MAK). Ponb XvMUM B peLleHUU 3KOMOMMYeCKnX
npo6nem.

XMWV ECKWIA 3KCNEPUMEHT
n3yyeHve 00pasLOB MaTepuasioB (CTEKNO, CMlaBbl METa/I0B, MOSIMMEPHbIE
martepuasbl).

Me>Knpeame THble CBA3Y

Peannsauma MeXnpeaMeTHbIX CBA3ed MNpU  U3yYyeHUM XuMum B 9  Kracce
OCYLLECTB/IAETCH Yepe3 UCMO/Mb30BaHNe KaK 00X eCTECTBEHHO-HaYYHbIX MOHATUI, TaK
N MOHATUIA, ABNAOWMXCA CUCTEMHbIMW A8 OTAE/bHbIX MNPeAMETOB €eCTEeCTBEHHO-
Hay4HOro umKna.

O6Lme ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4YHbIA (haKT, FMMNoTe3a, 3aKOH, TEOpWS,
aHanm3, CWHTe3, Kraccuukaums, nepuoanyHOCTb, HabNIOAEHWE, IKCMEPUMEHT,
MOZEeNNPOBaHNe, N3MepeHre, MOeNb, ABNEeHWe, MapHUKOBLIN 3((eKT, TeXHOMorus,
martepuasibl.

®du3nKa: marepusi, atoM, 3/7IEKTPOH, MPOTOH, HEMTPOH, WOH, HYKWUZ, W30TOMbI,
PafiM0aKTUBHOCTb, MOJEKY/A, 3MIEKTPUYECKUIA 3apsifd, NPOBOAHMKKM, MOMYMNPOBOAHMKM,
OV3NEKTPUKN, (POTO3NIEMEHT, BELLECTBO, TeNo, 06bEM, arperaTHoe COCTOsIHVE BELLeCTBa,
ras, pacTtBop, PacTBOPUMOCTb, KPUCTa//IMYecKas peléTka, Ccnaasbl, (uUnYeckme
Be/IMUMHbBI, eAVHUUbI W3MEPeHUs, KOCMWYECKOe MPOCTPAHCTBO, MaHeThbl, 3BE3[pl,
ConHue.

Buonorna:  (hoTocMHTE3, AblXaHwe, Ouocdepa, 9KOCUCTEMA, MUHEPa/IbHbIe
y06peHUs, MUKPO3NEMEHTbI, MaKpO3/1eMEHTbI, NMUTaTe/IbHbIE BELLECTBA.

"eorpadma: armoctepa, rugpocdepa, MUHepasbl, FOpHble MOPOAbl, MOJE3HbIe
MCKoMaemble, TOMMBO, BOAHbIE PecypCbl.
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NNAHUPYEMBIE PE3YJIbTATblI OCBOEHUA NMPOIPAMMBbBI IO XMINU
HA ¥YPOBHE OCHOBHOI' O OBLWEIO OBPASOBAHINA

JIMYHOCTHbIE PE3YJ/IbTATbI

JINYHOCTHbIE pe3y/bTaTbl OCBOEHMS MPOrpaMMbl OCHOBHOMO 06LLero o6pasoBaHus
AOCTUralTca B X0Ae O00Y4YeHVUs XMMUW B ef4UHCTBE Y4eOHON W BOCMMTATENbHOM
OeATeNbHOCTM B COOTBETCTBMMN C TPAANLMOHHBIMU POCCUACKAMUN COLMOKYNbTYPHLIMU U
[yXOBHO-HPaBCTBEHHbIMU LIEHHOCTAMM, MPUHSATHIMI B OOLLIECTBE NPaBMaamy 1 HOpMamm
MOBEAEHNS 1 CMOCOBCTBYHOT NpoLeccaM CaMOMO3HaHWS!, CaMmopasBUTMA 1 coLan3aLmm
06yyaroLLmMXCS.

JINYHOCTHBIE pesynbTaTbl OTpaXxaroT FOTOBHOCTb 06yuyatoLmxcs
PYKOBOACTBOBATbCA CMCTEMOM MO3UTMBHBLIX LIEHHOCTHbIX OPUEHTaLMA M pacLuMpeHue
OnbiTa AesaTeNbHOCTU Ha eé OCHOBE, B TOM YMUC/IE B YaCTU:

1) NaTPMOTUYECKOr0 BOCMUTAHWS:

LLEHHOCTHOrO OTHOLUEHUS| K OTEYECTBEHHOMY Ky/IbTYPHOMY, WUCTOPUYECKOMY W
Hay4HOMY Hacneaunto, NOHMMaHWUA 3HAYEHNS XMMNYECKOW HAYKM B XXM3HW COBPEMEHHOTO
obLlecTBa, CMOCOOHOCTVM BfafeTb [OCTOBEPHOW WMHMOpPMauUMen 0 MepenoBbixX
LOCTVDKEHUAX U OTKPbITUAX MUPOBOWM U OTEYECTBEHHOW XMMWUW, 3aMHTEPEeCOBaHHOCTU
B HaY4HbIX 3HaHMSX 06 YCTPOMCTBE MMpPa M 06LLECTBA;

2) rpaxjaHCKoro BoCnUTaHUs:

NpesCTaB/IEHNA O COUMa/IbHBIX HOPMaX M MpaBuiaX MeX/IMYHOCTHBIX OTHOLLIEHWI
B KO/NEKTMBE, KOMMYHUKaTUBHOW KOMMETEHTHOCTY B OOLLLECTBEHHO NOME3HONW, Y4e6HO-
NCCNefoBaTeNbCKOM, TBOPYECKOM W APYrux Buaax [eAaTeslbHOCTM, TOTOBHOCTM
K pasHoO6pa3HO/ COBMECTHOW  [AeATe/IbHOCTM  MpWU  BbIMOJIHEHUM  YYEOHbIX,
Mo3HaBaTe/IbHbIX 33y, BbINO/IHEHUN XUMUYECKMX IKCNIEPUMEHTOB, CO3[4aHNN YYEOHbIX
MPOEKTOB, CTPEMJIEHNA K B3aUMOMOHMMaHWIO WM B3aMMOMOMOLUM B MPOLLECce 3TOW
y4ebHOW [esATeNbHOCTU, FOTOBHOCTW OLEHMBaTL CBOE MOBEAEHWe W MOCTYMKU CBOMX
TOBapuLen C MO3UUMM HPaBCTBEHHBLIX W MPaBOBbIX HOPM C Y4YETOM OCO3HaHWS
NocneACTBUIA MOCTYIMKOB;

3) LIEHHOCTM Hay4YHOro No3HaHUS:

MMPOBO33PEHYECKME MPEACTaBNEHMS O BELLECTBE WM XUMWYECKOW peakuum,
COOTBETCTBYIOLLIME COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAayKW U COCTaB/AOLLME OCHOBY
ONs MOHUMaHWS CYLLHOCTU Hay4HOM KapTWHbI MUPa, NpPeAcTaBneHnsi 06 OCHOBHbIX
3aKOHOMEPHOCTSIX PasBUTMS NPUPO/bl, B3aMMOCBS3SX YesioBeKa C NpUPOAHOI Cpeaol,
0 PONM XMMMWW B NMO3HAHWMN 3TUX 3aKOHOMEPHOCTEI;

No3HaBaTe/lbHble MOTUBbI, HANPaBNEHHbIE Ha NMOJTyUYeHNE HOBbIX 3HAHWI MO XMW,
HeobXxoauMble ANs 06bSCHEHMS HA6MOAAaeMbIX MPOLIECCOB U IBNEHWIA, NO3HABATE/bHOIA,
MHAOPMALMOHHON 1 YMTaTeNbCKON KYNbTypbl, B TOM YMC/e HaBbIKOB CAMOCTOSTE/IbHOM
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paboTbl C y4ebHbIMM TEKCTAMMK, CIPABOYHOW NUTepaTypoit, AOCTYMHLIMU TEXHUYECKMMM
cpeacTBamy MHHDOPMALMOHHBLIX TEXHOMOM WA,

NHTEPEC K 06YYEHNIO 1 NO3HaHWIO, NH0O03HATENIbHOCTb, TOTOBHOCTb M CMOCOOHOCTb
K camMo06pa30oBaHNIO, NMPOEKTHON 1 UCCef0BaTeNIbCKOW AeATeNIbHOCTU, K OCO3HAHHOMY
BbI6OPY HanpaBEHHOCTM M YPOBHS 00YYeHNS B AaNbHENLLEM;

4) hopMmnpoBaHUA KynbTypbl 340P0OBbA:

OCO3HaHWMe LIEHHOCTU XW3HW, OTBETCTBEHHOIO0 OTHOLLEHMS K CBOEMY 3[0POBbHO,
YCTaHOBKW Ha 30p0Bblii 00pa3 XXU3HW, 0CO3HaHWE MOCeACTBUIA N HEMPUATIE BPELHbIX
npumBblyeK  (YNoTpebneHnss  ankorons, HapKOTWKOB, KYPeHWs), HeobXoaMmocTy
Co6/I0AeHMs MpaBun 6e30MacHOCTM MpU 06paLLEHNN C XMMUYECKMMMW BeLlecTBamu
B ObITY U peasibHOM XW3HU;

5) TPpyAoBOro BOCNUTaHNSA:

MHTEPEC K MPaKTUYECKOMY W3YYeHU0 Npodeccuin 1 Tpyda pasnMyHoOro poga,
YBaXXEHME K TPyAy W pe3ynbrataM TPYyAOBOW AeATeNbHOCTM, B TOM 4YMC/e Ha OCHOBE
NPUMEHEHNA NPEAMETHbIX 3HAHUA MO XUMWUKW, OCO3HaHHbLIA BbIOOP WHAMBUAYaILHOM
TPaeKTopuUM MPOAO/DKEHNA 00pa3oBaHUSi C  YYETOM  JIMUHOCTHbIX WHTEPECOB U
CMOCOBHOCTU K XWMUM, OOLLECTBEHHbIX WHTEPECOB W MOTPEOHOCTEN, YCMELLHOW
NPOECCUOHANIbHON [eATeNbHOCTU U pasBUTMS HEOOXOAMMbIX YMEHWA, TOTOBHOCTb
afanTupoBaTbCA B NPOJEeCcCnOoHaIbHON cpefe;

6) 3KO/IOMMYECKOro BOCNUTaHMS:

9KONOrMYeCKN LienecoobpasHoe OTHOLLEHME K MPUPOAE KakK WMCTOYHMKY JKWU3HU
Ha 3eme, OCHOBe €€ CyLLEeCTBOBaHWSA, NOHNMaHWe LLEHHOCTU 30p0OBOro 1 6e30nacHoro
obpasa >KW3HW, OTBETCTBEHHOE OTHOLUEHWE K COOCTBEHHOMY (DM3MYECKOMY W
MCUXMYECKOMY 3[0POBbHD, OCO3HaHME LIEHHOCTM CobMAeHNS npaBui 6e30nacHoro
noBeaeHns npy paboTe C BeLLECTBaMU, a TaKXKe B CUTyaumsX, YrpoXKatoLwmx 340P0BbIO 1
YKU3HW NIOJEN;

CMOCOOHOCTM  NPUMEHATb  3HaHWS, MNOJlyYyaeMble MNPU  U3YYEHUN  XUMUW,
ONS1 PELLeHNs 3a[a4, CBSI3aHHbIX C OKPY)KatOLLLEN NPUPOAHOW CPeaoi, Ans MOBbILLEHUS
YPOBHS 3KO/IOMMYECKON KyNbTYpbl, OCO3HAHWSA rN06a/IbHOT0 XapakTepa 3KOOrMYeCKmX
npobnem © nyTeld WX pelleHnss MOCPeACTBOM METOAOB XWMMWKM, 3KOOrMYECKOro
MbILLSIEHNS, YMEHWNA PYKOBOACTBOBATLCA MM B MO3HaBaTe/lbHOW, KOMMYHUKATUBHON 1
COLMaNbHON NPaKTUKe.

METAMNPEOMETHbBIE PE3YJIbTATbI

B  cocTaBe  MeTanpeAMETHbIX  Pe3ynbTaToB  BbIAENSHOT  3HAYMMble
ans HopMUPOBaHUS MUPOBO33PEHNSI 06LLIEHAYYHbIE MOHATMSA (3aKOH, TEOpWs, MPUHLMN,
rMnoTesa, akT, CMCTEMA, MPOLIECC, SKCMEPUMEHT U APYroe.), KOTOpble UCMO/b3YHTCS
B €CTECTBEHHO-HAYYHbIX YYe6HbIX NpeaMeTax U No3BOMSHOT HA OCHOBE 3HAHWI U3 ATUX
npeamMeToB (POpPMUPOBaTL MPeACTaB/eHMe O LIENOCTHOW Hay4HOW KapTUHe MUpa,
W YHMBepcaNbHble YuebHble AeACTBMS  (MO3HaBaTe/NbHble, KOMMYHWKATMBHbIE,
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PErynaTuBHbIE), KOTOpble obecneynBatoT (hopMmMpoBaHme FOTOBHOCTY
K CAMOCTOSITE/TbHOMY MN/TAaHUPOBAHMIO 1 OCYLLIECTB/IEHWIO YUe6HON [eaTe/IbHOCTH.

Mo3HaBaTe/bHble YHUBepCcanbHble y4ebHble AelAiCTBUSA
Ba3oBble 10rMyecKme JeicTBms:

YMEHUS MCMO/b30BaTh MPUEMbI OMMYECKOr0 MbILLIEHWS NMPU OCBOEHWW 3HAHWIA;
PAaCKPbIBaTb CMbIC/T XUMUYECKUX MOHATUIA (BbIAENSTb UX XapaKTepHble MNPU3HAKMK,
yCTaHaBNMBaTb B3aMMOCBSA3b C APYrMMK  MOHATUAMM), WCMONb30BaTb  MOHATUSA
0N 0ObACHEHWS! OTAENbHbIX (AKTOB W SIBMIEHWUIA, BbIOMPATb OCHOBAHWS U KPUTEPUU
NS KNacCU(MKaLMN XUMUYECKMX BELLECTB M XUMMUYECKMX Peakuuid, ycTaHaBMMBaTb
NPUYNHHO-CNEACTBEHHbIE CBSI3U MeXAY OOBLEKTaMM W3YUeHWs, CTPOUTb NOrUYecKue
paccy>aeHus (MHOYKTUBHble, [AeAyKTWUBHble, MO aHanoruv), Aenatb BbIBOAbI W
3aK/OYEHNS;

YMEHME TMNPUMEHSTb B MpoLecce MO3HaHWS  MOHATUS  (NMPeAMeTHble 1
MeTanpeaMeTHbIE), CUMBO/IMYECKME (3HAKOBbIE) MOAENN, WUCMONMb3yEMbIE B XUMMUW,
Npeo6pa3oBbiBaTh LUMPOKO MPUMEHSIEMble B XUMWW MOfe/NbHble MpPeACTaB/eHUs -
XUMUYECKMIA 3HaK (CMMBON 3/1EMEHTA), XMMMYECKas POPMY/a U ypaBHEHNE XMMNYECKO
peakLMn - Mpu pelleHnn yuyebHo-No3HaBaTe IbHbIX 3aay, C YYETOM 3TUX MOfeNbHbIX
NpeACTaBNEHWIA BbISBNATb UM XapaKTepM30BaTb CYLUECTBEHHbIE MPU3HAKM M3yYaeMbiX
OOBEKTOB - XWMWYECKMX BELIECTB W XUMUYECKUX PeakUWid, BbIABNATbL 0OLLME
3aKOHOMEPHOCTW, MPUYMHHO-CNEACTBEHHbIE CBA3M W MPOTMBOPEUMSt B U3Y4aeMbIX
rnpoueccax u sBNeHNsIX.

BasoBble MccnefoBaTe/IbCKUE AeicTBUA:

YMEHVe MCMonb30oBaTb MOCTaB/IEHHbIE BOMPOCbI B KauyecTBe WHCTPYMeEHTa
MO3HaHMS, a TaKXKe B KA4eCTBE OCHOBbI ANs (HOPMUPOBAHWS TUMNOTE3bl MO MPOBEPKE
MPaBUNbHOCTMN BbICKa3bIBAEMbIX CYXXAEHWIA;

NPUOGPeTEHNE OMbITa MO  MJAHWMPOBAHMIO, OPraHU3aLMK W NPOBEAEHMIO
YUEHNUYECKUX IKCMEPUMEHTOB, YMEHWE HabMOAATb 33 XOA0M NPOLIECCa, CAMOCTOSITENIbHO
MPOrHO31PoBaTh ero pesysbTaTt, POPMYNNPoBaTh 0606LLEHNS 1 BbIBO/BI MO Pe3y/ibTaTaMm
MPOBEAEHHOr0 OMbITa, UCCNEA0BaHMS, COCTaBATh OTUET O NPoAeNaHHON! padoTe.

PaboTa ¢ nHopmauueil:

YMeHWe BbIOMpaTh, aHa/IM3MpPOoBaTh Y MHTEPMPETUPOBATL MH(OPMAaLMIO Pa3INYHbIX
BUAOB M (JOPM MPeACTaBNEHWs, MNOMYYaEMYH) W3 pasHbIX WCTOYHWKOB (Hay4HO-
nonynspHas nuTeparypa XMMUYECKOro COAepXKaHWs, CnpaBoYHble NOCO6MS, pecypcsbl
NHTepHEeTa), KPWUTUYECKM  OLEHMBATb  MPOTUBOPEYMBYHD U HEAOCTOBEPHYHO
NH(opMaLnio;

YMEHVE MPUMEHATb Pas3MyHble METOAbl W 3anpocbl NpW MOWCKE W OT6ope
MH(opMaLMm U COOTBETCTBYHOLMX AaHHbIX, HEOOXOAMMbIX A/15 BbIMNO/IHEHUS YHEOHbIX U
Mo3HaBaTe/lbHbIX 33ay OnpefeNiéHHOro Tuna, npuobpeTeHne onbiTa B 06/1aCTU
MCNONb30BaHNUA  MH(OPMaLMOHHO-KOMMYHUKATUBHbIX ~ TEXHOMNOTWIA,  OBNajeHue
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KyNbTYpOil aKTUBHOI O MCMO/b30BaHMS Pa3/INYHbIX MOMCKOBbLIX CUCTEM, CAMOCTOSATENbHO
BblOMpaTh ONTUMa/IbHYIO (OPMY NpeACTaBNeHMs MHGOPMaLUn U UNIKCTPUPOBATb
peLlaeMble 3aa4M HEC/TOXKHBIMY CXeMamu, AuarpaMmamu, ApyruMu opMamm rpadmkm
N UX KOMOUHALMSMU;

YMeHMe  UCMoSb30BaTb W aHaM3WpoeaTb B Mpouecce  y4yebHOW U
MCCNeAoBaTeNIbCKOM  [AeATENIbHOCT  UHDOPMALUMIO O BAUSAHWM  NPOMbILLIEHHOCTH,
CENbCKOro X035MCTBa U TpaHCNopTa Ha COCTOSIHME OKPY>KatoLLIE NPUPOAHOIA cpefpl.

KOMMYHUKaTUBHbIE YHUBEPCaNbHble yuebHble AeCTBUSA:

yMeHWe 3afiaBaTb BOMPOCbl (B Xofe Amanora v (Wiv) AUCKYCCUMM) MO CYLLECTBY
06Cy»XaemMoit TeMbl, POPMYINMPOBATL CBOV NPEAJIOKEHUS OTHOCUTENbHO BbIMO/IHEHWS
NPeN0XKEeHHON 3a4auu;

NprobpeTeHne oOnbiTa MNPe3eHTauMm pe3ynbTaToB BbIMOHEHUA XUMUYECKOTO
aKcnepuMeHTa (n1abopaTopHOro orbiTa, /1abopaTopHOM pPaboTbl MO MCCeA0BaHUIO
CBOWCTB BELLIECTB, YUYEOHOIr0 MPOEKTA);

3aMHTepPecoBaHHOCTb B COBMECTHO CO CBEPCTHMKaMK MO3HaBaTe/IbHON U
NCCNepoBaTe/IbCKON AeATeNIbHOCTU MPU PEeLUEHNN BO3HUKAKOLWMX MPo6sieM Ha OCHOBE
yuyéTa 00LLUMX MHTEPEeCcOB W COrnacoBaHus No3vumnin (06CyXaeHUs, 06MeH MHEHUAMMU,
«MO3r0Bble LUTYPMbI», KOOPAMHALMA COBMECTHbIX AEWCTBUIA, ONpeaeneHne Kputepues
MO OLEHKe KayecTBa BbIMOSIHEHHOWN paboTbl U Apyrue);

PerynatnBHble YHUBepPCasibHble y4ebHble 4eiCTBUS:

YMEH/E CaMOCTOATE/IbHO  ONpefensTs Lenn  AedATeNbHOCTW,  MIaHUPOBaTh,
OCYLUECTBNATb, KOHTPONMPOBaTb U MNPV HEOOXOAMMOCTU KOPPEKTUPOBaTb CBOHO
[eATeNbHOCTb, BbIOMpaTb Hanbonee 3MEKTUBHbIE CMNOCOObI PELLEHNs YYEOHbIX |
Mo3HaBaTeNbHbIX  3aday, CaMOCTOSTE/IbHO  COCTaBNATb WM KOPPEKTMPOBaTb
NPeNOXEHHbIA anropuT™M AEACTBUIA NP BbINOHEHWUM 3aaHWUiA C YYETOM MOYUEHWS
HOBbIX 3HaHWA 00 W3y4yaemblX O0ObEKTaX BELLECTBAX M peakumsiX, OLEeHMBaTb
COOTBETCTBME MOSYYEHHOTO pe3y/ibTaTa 3asB/IEHHOW Lefn, YMeHVe WCNosb30BaTh U
aHanM3MpoBaTb KOHTEKCTbI, NpefiaraeMble B YCOBUW 3aaHWIA.

NMPEAMETHBIE PE3YJIBTATDI

B coctaBe npeAMeTHbIX pPe3y/bTaToB MO OCBOEHMIO 0653aTeNlbHOro CofepXKaHus,
YCTaHOB/IEHHOI0 AaHHON (heaepanbHON paboyeir NporpaMMoN, BbIAENAOT: OCBOEHHbIE
00yyatoLLMMINCA HayuHble 3HaHWA, YMEHUS M Crocobbl AeilcTBui, crneyuduyeckue
ans NpeAMeTHON 06nacTn «XUMUs», BUAbl AEATENbHOCTU MO MNOMYYEHUHO HOBOMO
3HaHWA, ero HTepnpeTaynun, NPeobpas3oBaHMIO N NPUMEHEHMIO B Pa3/INYHbLIX YUYeOHbIX
M HOBbIX CUTYyaLSIX.

K koHLy 006y4yeHus B 8 Knacce npeAMeTHble pesynbTaTbl Ha 6a30BOM YpOBHe
[0/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTb Y 00YYatoOLLMXCSA YMEHMIA:
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pacKpbiBaTb CMbIC/T  OCHOBHbIX XMMWYECKMX MOHATWIA:  aToM,  MOJeKyna,
XUMUYECKUIA 3/1EMEHT, MPOCTOE BELLECTBO, CIOXHOE BELLeCTBO, CMeCb (O4HOPOAHAasA U
Heo4HOPOAHasA), Ba/IeHTHOCTb, OTHOCWUTENbHAasA artoMHas W MOJeKynapHasa Macca,
KO/IMYeCTBO BELLECTBa, MO/b, MOJIAPHAsA Macca, MaccoBas A0S XMMUYECKOro 3/IEMEHTa
B COEAMHEHUW, MONSAPHbLIA  0O6bEM, OKCMA, KWUCNOTa,  OCHOBaHWe,  COflb,
3MIEKTPOOTPULATENIbHOCTb, CTEMNeHb OKWUCNEHUS, XUMUYECKas peakums, Knaccugukaums
peakumiA: peakuuMn COeAVHEHMS, peakUMn pas/oXeHns, peakuny 3aMeLleHnst, peakumm
06MeHa, 3K30- 1 3HA0TEPMUYECKME peakLmK, TEMNIOBON 3NMEKT peakumn, S4p0 aTtoma,
3NIEKTPOHHBIA C/IO aToma, aToMHas opbuTasib, paguyc artoma, XUMUYecKas CBf3b,
nonapHad W HenonapHas KOBa/leHTHasA CBA3b, MOHHaA CBA3b, WMOH, KAaTWOH, aHWOH,
pacTBop, MaccoBas 04 BelllecTsa (NPOLEHTHAA KOHLEHTpauus) B pacTBOpe;

WNIOCTPUPOBATh B3aMMOCBSA3b OCHOBHbIX XMUMWUYECKUX MOHATUIA N MPUMEHATL 3TN
MOHATMSA NPU ONUCaHNW BELLIECTB U UX MPeBPaLLeHWii;

MCMO0/Mb30BaTb XMMWYECKYHD CUMBOMIMKY [/ COCTaBfIeHUst (hOopMy/ BeLLecTs W
YPaBHEHU XUMUYECKNX peakunii;

onpeaensiTb Ba/lEHTHOCTb aTOMOB 3/1EMEHTOB B OMHAPHbIX COeAUMHEHUSAX, CTEMeHb
OKWC/MEHUS 3MIEMEHTOB B OMHApHbLIX COEAVMHEHWsX, MPUHALANEXHOCTb BeLecTB
K OrnpefenéHHOMY Knaccy COefVMHEHWA no (opMynaMm, BWA XUMUYECKON CBA3W
(KoBasIeHTHasA M MOHHaA) B HEOPraHMYeCKnX CoeIMHeHUAX;

packpbiBaTb CMbIC/ [Mepuoanyeckoro 3akoHa .M. MeHaeneesa: AeMOHCTPUPOBATb
MOHMMaHWe MepuoAMYECKOn 3aBUCUMOCTN CBOWCTB XUMWYECKMX 3/IEMEHTOB OT WX
nonoXxxeHns B [lepnognyeckor CUCTeMe, 3aKOHOB COXPaHEHMS MacCbl BeELLeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKY/IIPHOIO YUYeHus, 3aKoHa ABoraspo;

OnucbIBaTb U XapaKTepusoBaTb TabNn4Hyto ¢opmy [Meprognmyeckoit CUCTEMBI
XUMUYECKNX 3/MIEMEHTOB: pas3/inyatb MOHATUA «rnaBHad nogrpynna (A-rpynna)» w
«rnoboyHad nogrpynna (b-rpynna)», Manble W 00NblUME MNepuobl, COOTHOCUTb
0603Ha4YeHns, KOTopble MMelTCA B Tabnmue «llepnogmyeckas cucTeMa XMMUYECKMX
anemeHTtoB A.. MeHpaeneesa» C YMCMOBbIMU XapaKTepPUCTUKaMW CTPOEHUS aToMOB
XUMUYECKNX 3NeMEHTOB (cocTaB M 3apaf fA4pa, 06Liee YWUCNO  3/1EKTPOHOB U
pacnpejenieHne nx no 3N1eKTPOHHbLIM C/0AM);

KnaccuumumpoBaTb  XUMWYECKMe  3/1IEMEHTbI,  HeOopraHW4yeckue  BeLLEeCTBa,
XUMUYECKME peakumn (No 4uc/ily W COCTaBy YYacTBYHOLMX B peakuun BeLLEeCTB,
Mo TEMI0BOMY 3(PPEKTY);

XapaKTepr3oBaTb (OMMCbIBaTb) 06LLME XMMMUYECKME CBOMCTBA BELLECTB Pa3/IYHbIX
KnaccoB, NoATBepXdad  OnucaHue  nNpuMMepaMu  MOMEKY/SAPHbIX  YpaBHEHWM
COOTBETCTBYHOLUMX XUMUYECKMX PeaKLMiA;

MPOrHO3MpOBaTh CBOMCTBA BELLECTB B 3aBMCUMOCTI OT X Ka4eCTBEHHOro COCTaBa,
BO3MOYXHOCTM NPOTEKaHWS XUMUYECKNX NPeBpaLLeHnil B pasinyHbIX YCIOBUAX;

BbIYMCNATL OTHOCUTE/NIbHYKO MOMEKYNIAPHYIO UM MONAPHYHD MacCbl BeLLECTB,
MacCOBYH [O/H0 XMMWUYECKOro 3fieMeHTa no opMmyne COefMHeHUs, MacCOBYH [O/H0
BELLLeCTBA B pacTBOPeE, NMPOBOAUTL PACUETHLI MO YPaBHEHMIO XMMUYECKON peakumnu;
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depgepanbHaa paboyas nporpamma | Xvmus. 8-9 knacchl (6a30Bblii YPOBEHb)

MPUMEHATb OCHOBHbIE Orepaummn MbICIUTENIbHON AeSATENbHOCTU - aHa/In3 U CUHTES,
CpaBHeHMWe, 0000LLeHMe, CUCTeMAaTM3aUMIO, KacCUUKauuMio, BbISBNEHME MPUYUHHO-
CNEACTBEHHbIX CBA3EN - [ANA M3Y4YeHWS CBOWCTB BELLECTB U XUMWUYECKUX pPeakLui,
eCTEeCTBEHHO-Hay4Hble MeTOAbl NO3HaHUSA - HabNIOAEHWe, N3MepPEeHMEe, MOAENMPOBaHME,
9KCMEePUMEHT (peasibHbliA U MbIC/IEHHbIN);

CnefoBaTb MpaBuiam MoMb30BaHUA XUMWYECKOW MOCYAoM M nabopaTopHbIM
obopyaoBaHVeM, a TakXke nMpasuiam 06palleHns C BeLlecTBaMy B COOTBETCTBUU
C UHCTPYKUMAMU MO BbIMOIHEHMIO 1a60PATOPHBLIX XUMUYECKMX OMbITOB MO MOMYYEHWNIO
M cobupaHuio rasoobpasHbIX BeLecTs (BOLOPOAA W KWUCMIOPOLa), MPUrOTOB/IEHUIO
PacTBOPOB C OMNpefeNléHHOM MacCcoBOW [oNell PaCTBOPEHHOIO BeLLeCTBa, NIaHNPoBaTh U
MPOBOAUTD XUMWYECKME 3KCMEPUMEHTbI MO Pacro3HaBaHWIO PacTBOPOB LLUENoYen U
KWC/IOT C NOMOLLbH0 NHAMKATOPOB (1lakKMycC, (heHON(TaenH, MeTUNOPaHXX 1 ApYyrue).

K KOHUy 00y4yeHMs B 9 knacce npefAMeTHble pe3ynbTaTbl HA 6a30BOM YpOBHE
[0/MKHbI OTPaXKaTb CHOPMUPOBAHHOCTL Y 00YYatOLMXCSH YMEHMWIA:

PacKpbIBaTb CMbIC/T OCHOBHbIX XMMUYECKNX NOHATUIA: XUMUYECKWNIA 3/IEMEHT, aTOM,
MO/IeKy/ia, NOH, KaTWUOH, aHWOH, MPOCTOe BeLLEeCTBO, C/I0XHOE BELLECTBO, BaJIEHTHOCTb,
3N1eKTPOOTPULLATENBHOCTL, CTEMeHb OKUCNEHUA, XUMWYeCKas peakums, XMMUYecKas
CBA3b, TEMN/IOBON 3PQeEKT peakumu, MOMb, MOMSPHbIA 06BLEM, PacTBOP, 3MNEKTPO/UTLI,
HE3NeKTPOINTLI, 3MIEKTPO/IMTUYECKAA AMccoumaumns, peakummM WOHHOro 06MeHa,
KaTanmsaTop, XuMMUYeCKoe paBHOBeCcWe, o06paTMMble W HeobpaTUMble peakuuu,
OKMNCNNTE/IbHO-BOCCTaHOBUTE/IbHbIE peaKkLMn, OKUCINTENb, BOCCTaHOBUTESb, OKUC/IEHWE
N BOCCTaHOB/IEHWe, aiNoTponusA, ampOTepHOCTb, XMMUYecKasd CBA3b (KOBasIEHTHas,
MOHHasA, MeTa/l/IYeckas), KpUCTa/IINYeckass peLuéTka, Koppo3us METasoB, Cr/asbl,
CKOpPOCTb XUMWYECKOW peakuuun, npeaenbHo AonycTumas KoHueHTpaums TMAK
BeLLleCTBa,;

WNIOCTPUPOBATHL B3aMMOCBSA3b OCHOBHBIX XUMUYECKMX MOHATUIA N NPUMEHATLITA
MOHATMSA NPU OMMUCAHNM BELLIECTB U UX MPeBPaLLeHuii;

MCMO0/Mb30BaTb XMMWYECKYHD CUMBOMIUKY A7 COCTaBfieHUs (hOopMyn BELLECTB U
YPaBHEHU XUMUYECKNX peakuii;

OnpefensaTb Ba/IeHTHOCTb W CTEMeHb OKUCMEHUS XUMWYECKUX 3/1eMEHTOB
B COEAMHEHMUAX Pas/IMYHOro CoCTaBa, MPUHALNEXXHOCTbL BeLLeCTB K OnpefenéHHoOMY
Knaccy coefiMHeHWIn no ¢opMynam, BUA XMMWYECKON CBA3M (KOBasleHTHasA, MOHHas,
MeTa/l/IM4eckas)) B HeOpraHWM4YeckUX COeAUHEHUSX, 3apsj MOHa MO0  XMMUYECKOM
(hopmyrie, xapaktep cpefbl B BOAHbIX pacTBOpax HeopraHNM4eckux COeAVHEHWUN, TUM
KPUCTa/IINYECKON PeLUETKN KOHKPETHOrO BELLECTBa;

packpbiBaTb  cmbicn  [lepuogmyeckoro  3akoHa [A.W.  MeHpgeneesa U
[AEMOHCTPMPOBATL ero NOHUMaHWe: OMUCbIBATL N XapaKTepu3oBaTb Tab/IMUHYHO hopmy
[MeproAnYecKOn CUCTEMbl XMMUYECKUX 3/IEMEHTOB: pas3/iMyatb MOHATUA «r/laBHas
nogrpynna (A-rpynna)» n «noboyHas nogrpynna (bB-rpynna)», manble U 60MbLUKe
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nepuofbl, COOTHOCUTb 0603HaYeHMs, KOTOpble UMEKTCA B Mepuoamyeckon Tabnuue,
C YMC/IOBLIMU XapaKTepUCTUKaMM CTPOEHMS aTOMOB XMMUYECKUX 3/1EMEHTOB (COCTaB U
3apsag fapa, obllee YMCIO 3NEKTPOHOB U pacnpedeneHne NxX No 3MEKTPOHHBIM CI0AM),
0OBACHATL 00LLME 3aKOHOMEPHOCTW B U3MEHEHWM CBOWCTB 3/1EMEHTOB N UX COEAVHEHWI
B rpegenax MasibiX NepuogoB M rnaBHbIX MNOArPYNN ¢ yYETOM CTPOEHUS UX aTOMOB;

KnaccupuumpoBatb  XMMUYECKME  3/IEMEHTbI,  HeopraHuWyeckue  BeELLECTBa,
XUMUYECKMEe peakumn (N0 4YMc/ly U COCTaBY YYacTBYIOLMX B peakuun BeLLEeCTB,
M0 TENI0BOMY 3deKTY, N0 M3MEHEHMIO CTENEHEN OKUC/IEHNS XUMUYECKMX 3/IEMEHTOB);

XapaKTepu3oBaTb (OMWCbIBaTb) 0OLWME U CReunrUyecKne XMMUYECKNe CBOMCTBA
MPOCTLIX U CNOXHbIX BELLECTB, NOATBEPX4ast onvcaHue npuMepaMm MOMEKYISAPHbIX U
MOHHbIX YPaBHEHWA COOTBETCTBYHOLLMX XMMUYECKUX peakuuii;

COCTaBMSATb YPaBHEHUA 3/IEKTPONIUTUYECKOM AuccoumaumMm KUCIOT, LesioYvein u
COMIeil, MOMHblE N COKPALLUEHHblE YpPaBHEHUS peakuuii MOHHOTO OOMeHa, YpaBHeEHMS
peakuUuiA, NOATBEPXKAAIOLLMX CYLLECTBOBAHME FEHETMYECKON CBS3N MEX/Y BeLeCTBaMm
Pa3INYHbIX KNaccos;

packpbIBaTb CYLLHOCTb OKMC/INTENNbHO-BOCCTAHOBUTE/IbHBIX PeakL il NocpeacTBOM
COCTaB/IeHNS 3NIEKTPOHHOI0 H6asiaHca 3TUX peakuuii;

MPOrHO3MpPOBaTb CBONCTBA BELLIECTB B 3aBUCMMOCTU OT UX CTPOEHWUS, BO3MOXHOCTK
MPOTEKaHNA XMMUUYECKNX NPeBPaLLEeHNIA B Pa3/IYHbIX YCTOBUSX;

BbIYMCNATL OTHOCUTE/IbHYHO MOJMEKYNIAPHYKD W MOMAPHYHO MacCbl BeLLeCTB,
MaCcCOBYIO [0/ XMMUYECKOro 3/ieMeHTa no (opmysne COeAvHEHUs, MacCoBYH [0/
BELL,ECTBa B pacTBOpe, MPOBOANTL PacYéTbl MO YPaBHEHMIO XMMUYECKON peakuuu;

cobnogatb npasuia MoMAb30BaHUS XMMUYECKOW MOCYAon W nabopaTopHbIM
obopyfoBaH/eM, a Takxe npaBuna 06palleHns C BewecTBamy B COOTBETCTBUU
C UHCTPYKUMAMU MO BbIMO/IHEHMIO 1a60PATOPHBLIX XUMUYECKMX OMbITOB MO MOMYYEHWNIO
M COOMPaHNIO razoobpasHbIX BELLECTB (AaMMMaKa U YreKUCIoro rasa);

MPOBOAMTL peakumy, MOATBEPXKAAOLME KAYeCTBEHHbIN COCTaB  Pas/INYHbIX
BELLECTB: pacro3HaBaTb OMbITHbIM NYyTEM Xnopua-, 6pomua-, voaua-, KapboHar-,
(hocdpar-, cunmkar-, cynbdar-, rmapOKCUA-NOHbI, KATUOHbI aMMOHUSA Y NOHbI N3YUYeHHbIX
METa/IM10B, NMPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeOpraHM4YeCKnX BeLLEeCTB;

MPUMEHSATL OCHOBHbIE OMnepauun MbIC/IUTEIbHOW AeATENbHOCTU - aHa/Iu3 U CUHTES,
CpaBHeHWe, 0606LUeHMEe, CUCTEMATU3ALUMIO, BbISB/IEHNE MPUYMHHO-C/IEACTBEHHbIX
CBA3e - [A/19 M3Y4YeHWs CBOWCTB BELUECTB W XMMUYECKUX peakumil, eCTeCTBEHHO-
Hay4Hble MeTOAbl MO3HAHWA - HabN4eHNe, N3MEPEHMe, MOAENNPOBaHME, 3KCNIEPUMEHT
(peasibHbIiA U MbIC/IEHHBINR).
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TEMATUYECKOE INMNJ1IAHMPOBAHWE

8 KJ/TIACC
HanmeHoBaHMe
pasfienoB U TeM Konuntectso Copaep)xaHue obyyeHus
n/n yacos Aep y

y4ebHOro npeameTa
Pa3sgen 1. [NepBoHavasibHblE XUMUYECKME NMOHATUA

11 Xumua - BaKHas 5 [MpeameT Xumumn. Posib XMNK B XKU3HN
06n1acTb yesioBeka. XnMMusa B CUCTEME HayK.
eCTECTBO3HaHNS U Tena n Bewectsa. Pur3nyeckne CBONCTBA
MPaKTUYecKoi BeLLlecTB. ArperatHoe CoCcTosiHMe
[leATENbHOCTU BeLLlecTB. [1OHATME O MeTOoAax NO3HaHUA
yenoBeka B XMMUW. HNCTbIE BeLLecTBa U CMECH.

Cnocobbl pasfeneHns cvecei.
XUMUYECKNIA IKCNEPUMEHT :
[eMoHCT pauum:

3HaKOMCTBO C XMIMUYECKOA MOCy 0N,

C NpasunaMm paboTebl B 1abopaTopum 1
npuemamu obpatleHuns ¢ nabopaTopHbLIM
0060py10BaHNEM.

dun3myecKre CBONCTBA 06Pa3LOB
HeopraHMYeCcKMX BELLECTB - MeTasl/loB
N HEMETa/I/IOB.

Cnocobbl pasfeneHns cMecei
(dunnbTpOBaHKE, BbiNapuBaHue,
ANCTUNNALMSA, XpoMaTorpapums).

OCHOBHble BUbI AEATENBHOCTM
obyyatomxca

PacKpbIBaTb CMbIC/T U3yYaeMbIX MOHATUIA.
PackKpbIBaTb PO/ib XMW B NPUPOJE U
XX3HW YeN0BEKa, €€ CBA3b C APYrUMU
HayKaMmu.

Pa3nnyaTbh YUNCTbIE BELLIECTBA U CMECH;
0AHOPO/HbIE N HEOAHOPOAHbIE CMECH.
Pa3nnyatb QU3NYECKne N XMMUYECKME
SIBIEHNS.

CnenoBaTb anropMTMaM MCMosb30BaHUA
3KCNEePUMEHTa/IbHbIX METO/IOB -
HabNOAEHNS 1 SKCNIEPUMEHTA.
Habnogatb 1 onuncbiBaTb 0ObEKTHI

npy NPOBEAEHNN AEMOHCTPALWIA 1
NabopaTopHbIX OMbITOB MO U3YYEHWHO
(h13MYECKMX CBOICTB BELLLECTB, COCO6OB
pasfeneHns CMeceil BeLLEeCTB.
MpoBOANTL XUMUYECKNIA SKCNIEPUMEHT
Npv pasgeneHnmn cmeceld (Ha npumepe
OUMUCTKM MOBAPEHHON COMK) B X0ae
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BeLecTtBa 1
XUMUYeCcKume
peakuunm
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JlabopaTopHbIe OMbIThbl:

3yyeHne 1 onucaHue PU3NYecKnx
CBOMCTB 00pa3L0B HEOPraHNYECKMUX
BELLIECTB.

3y4eHune cnocoboB pasfenieHnst cMecei
(C NOMOLLbIO MarHnTa).

[MpakTunyeckune paboThl:

Ne 1 lNMpasuna paboTsl B 1abopatopun u
MPréMbI 06paLLEeHNs € 1abopaTopPHbIM
060pyA0BaHNEM.

Ne 2. PazgeneHne cmecelt (Ha npumepe
OUYMCTKM NOBaPEHHON CONMN)

ATOMbI U MONeKynbl. XNMUYECKME
anemeHTbl. CUMBO/bI XMMUYECKNX
3N1eMeHTOB. [pOoCTbIe M CNOXHbIe
BellecTBa. ATOMHO-MOJIEKYNSAPHOE
yYeHue.

Xumunyeckasa opmyna. BaneHTHOCTb
aTOMOB XMMUYECKNX 3/1EMEHTOB.
3aKOH NOCTOAHCTBA COCTaBa BeLLECTB.
OTHOCKUTeNbHasA aTOMHaa macca.
OTHOCUTENbHAA MOMIEKYIAPHAA Macca.
MaccoBas 40519 XMMUYECKOro 3/1eMeHTa
B COEANHEHUMN.

npaKTn4eckKor paboTbl Ne 2.

CrepoBaTb Mpasuiam Mnosib30BaHNA
XMMUYECKOM Nocyaoi 1 nabopaTopHbIM
060pyaoBaHVEM, a TakXke npasunam
06palLeHns C XUMUYECKUMI BeLlecTBamMu
B COOTBETCTBUM C UHCTPYKLMEN

MpY BbINOMHEHUW MPaKTUYECKOM
paboTbl No 1

BbiCcTpanBaTb pa3BépHYTble MUCbMEHHbIE
N YCTHble OTBETbLI C OMOPONA

Ha MH(opMaLmnIo 13 yyebHMKa U
CMpaBOYHbIX MaTepuanoB, rPamoTHO
MCNONb30BaTb M3YYEHHbIN MOHATUAHDBIIA
annapar Kypca Xxummm

OnpefensaTs NPU3HaKN XMMUYECKMX
peakuuiA, YCNoBUSA UX MPOTEKAHWS.
OOGBACHATL CYLHOCTb (DU3NYECKMX U
XUMUYECKUX ABMIEHNI C TOUKM 3PEHMS
aTOMHO-MOJIEKY/IAPHOI0 YUeHUs.
KnaccnguuympoBaTb XMMUYeCKune
peakumn (Mo Yncny 1 coctaBy
pearvpyroLLmx 1 06pasyroLLmxcs
BELLECTB).

CocTaBnsaTb (hopmy/ibl OBUHAPHbIX
BELLLECTB MO Ba/IEHTHOCTU U ONpesensThb
Ba/IEHTHOCTb MO (POPMy/iaM BELLECTB.
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KonnuecTtso BellecTa. Mosb. MonspHas
macca. B3anMocCBS3b KONIMYECTBa, Macchl
N ymcna CTPYKTYPHBIX eMHUL, BELLECTBA.
Pacuyétbl No hopMynaMm XMMUYECKMUX
COeVHEHNIA.

dunsnyeckne 1 XMMNYECKNEe ABEHUS.
XUMUYecKasn peakumns 1 eé npusHaku.
3aKOH COXpaHEeHMA MacChl BELLECTB.
XUMUYECKNEe YpaBHEHWS.
Knaccnurkaums XMMMYeCcKnxX peakuuia
(coeamHeHNs, pasfioXKeHNs, 3aMeLLeHus,
06MeHa).

XYMUYECKUIA IKCNEPUMEHT

[eMOHCT pauuu:

du3myecKre CBONCTBA 06Pa3LOB
HeopraHM4yecknx BELLECTB - METaI/l0B U
HeMeTas1/10B.

O6pasub! BELLEeCTB KONMYECTBOM 1 MOJb.
Pur3nyeckue aBneHNa (NnaeneHne BOCKa,
TagHWe Nbja, pacTupaHme caxapa

B CTYNKE, KMNeHne N KoHAeHcaunsa
BOAbI).

XuMunyeckue aBneHns (ropeHne ceeuu,
NMpoKaMBaHWe MeLHOW NPOBOIOKMN,
B3aMMOZENCTBME COAbl U Mena

C CO/IIHOI KUCNOTOR).

HaboaeHve Npy3HaKoB NPOTEKaHUA

PaccTaBnaTh KOIPPULNEHTDI

B YPaBHEHMSAX XUMUYECKNX peakLmid.
Habntogatb 1 onvcbiBaTb 0OBEKTI

npy NPoBeAeHNN AEMOHCTPALMA U
NnabopaTopHbIX OMbITOB.

[MpOBOANTL BbIMUCEHNSA MO (hopMy/iam
XUMUYECKNX COEAVMHEHWI N YPaBHEHUAM
XUMUNYECKNX pPeaKLIniA.

[MPUMEHSATL €CTECTBEHHO- HayUHble
MeTOo/bl No3HaHMS (B TOM uncne
Hab/loAeHVe, MOAENNPOBaHMe,
3KCMEPUMEHT U OCHOBHbIE OrepaLmm
MbIC/TUTENbHON AeATe/IbHOCTU
(cpaBHeHMe, KnaccumKaLms)
BbiCTpavBaTth pa3BépHYTbIe MUCbMEHHbIE
N YCTHble OTBETbI C OMOPONA

Ha MH(opMaLmnIo 13 yyebHMKa U
CMpaBOYHbIX MaTepuanoB, rPamoTHO
MCNONb30BaTb M3YYEHHbIN MOHATUAHDBIA
annapar Kypca Xummu
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XUMUYECKNX peakLmnin (pasnoxxeHue
caxapa, B3avIMOJENCTBME CEPHOM
KUCNOTbI C XI0pMAOM 6apus, nosyyeHve
N pasnoxeHve rugpokcuga meam (1)
Npy HarpeBaHUK, B3aUMOAENCTBME
Xenesa ¢ pactsopom conu mean (I1).
OnbITbl, MNMHOCTPUPYIOLLME 3aKOH
COXpaHeHUs Macchbl.

JTabopaTopHbIe OMnbIThbI:

Co3pnaHne mogenein MoneKyrn
(LapocTepXKHeBbIX).

OnucaHve (PU3NYeCKNX CBOCTB
06pasLoB HEOPraHNYeCKMX BELLECTB -
METa/I/I0B N HEMETa//10B.

HabnogeHve ranyecknx (nnaeneHve
BOCKa, TasiHWe NbJa) Y XUMUYECKNX
(ropeHwve cBeun, NpPoKasvBaHMe MeaHOWA
MPOBO/IOKN) SIBNEHNIA.

HabntogeHne n onucaHne npusHakos
MPOTEKAHNA XMMUYECKNX peakLmin
pasHbIX TUMOB.

BbluncneHus:

OTHOCUTE/NbHON MOSIEKYIAPHON MacChl
BELLECTB, MO/IAPHOM MacChbl, Macchbl
BELLLECTB, MacCbl M KO/IMYeCTBa BELLECTBa;
MaCcCOBOW O/ XUMUYECKOI 0 3/IeMeHTa
Mo popmyne CoeaUHEHNS;
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M0 YPaBHEHMAM XVMUYECKUX PeaKLiA:
KONMYeCTBa, MacChl BELLECTBA

MO M3BECTHOMY KONMYECTBY, Macce
peareHToB WM NPOAYKTOB peakLuum

Paspen 2. BaxkHenLume npegcraBnUTeENN HEOPraHNYECKUNX BELLIECTB

Toro no pasgeny 20
21  Bosgyx. Kucnopog. 6
lNoHATME
06 okcuaax

Bo3gyx - cmecb rasos. CocTtaB BO3ayXa.
Kncnopog - anemeHT 1 npocToe
BELLIECTBO. HaxoxaeHue Knucnopoja

B MpUpoAe, PU3NYeCKme N XUMUYECKME
cBoucTBa (peakuun ropeHuns). OKcuabl.
MpumeHeHWe Kncnopoda. Crnocoosl
MoNy4yeHNs K1cnopoaa B naboparopum u
MPOMbILLNEHHOCTUN. KpyrosopoT
Kucnopoga B npupoge. O30H -
a/INOTPOIMHAsA MOANMUKALMSA KACNOPOAaA.
Tennosow agheKT XMMUYECKOW peakLuu,
TEPMOXUMWNYECKNE YPaBHEHNS, IK30-

M SHO0TEPMUYECKME peakumn. Tonnmeo:
Yronb 1 MeTaH. 3arpssHeHue BO3ayXxa,
yCU/eHVe NapHUKOBOro apeKTa,
paspyLUeHne 030HOBOIO C/10f.
XUMUYECKNIA IKCNEPUMEHT :

[eMOHCT pauuu:

KauecTBeHHOe ornpefenieHne coaepXkaHns
KNCNOpoJa B BO3AyXe

MonyyeHue, cobupaHve, pacno3HaBaHue

Acnonb3oBaTb XMMUYECKYH) CUMBO/IUKY
ANt COCTaBNEHUS (hopMyn BELLIECTB,
MONEKYNAPHbIX YPaBHEHUI XUMUYECKNX
peakLM1in C ydacTMEM KKCnoposa.
XapakTtepn3oBaTb (ONUCbIBATb) COCTaB
BO3AyXa, PU3NYECKNE N XUMUYECKME
CBOICTBa K1cnopoga, cnocobbl ero
NoNyYeHnsl, MPUMEHEHNE W 3HAYEHME

B MPUPOAE M XXM3HW YeNIoBeKa.
CpaBHUBaTb peakLun FOPeHUs 1
Me//IEHHOr0 OKUCNEHUS.

OO6BACHATbL CYLLHOCTb 3KO/IOMMYECKMX
Npo6/sem, CBA3aHHbIX C 3arpsi3HEHNEM
BO3MyXa.

Cneposatb npasuiam 6e3onacHou
paboTbl B naboparopum npu
MCNO/Mb30BaHMMN XMMUYECKOIN Nocy bl U
0bopya0BaHKA, a TakXXe npasuiam
06palLeHNs C roprYMMN BELLLECTBAMM.
[MNaHMpOBaTb 1 OCYLLECTBNATbL Ha
NPaKTUKe XUMUYECKUNE SKCMEPUMEHTHI,
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0 KMUCNoTax U consax
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W M3y4yeHre CBOWNCTB KNC/0PoJa.
HabntoaeHve B3aMMOLENCTBUA BELLECTB
C KMC/IOPOLOM U YC/0BUS
BO3HWKHOBEHWSA U NPeKpaLLEeHNs ropeHns
(noxkapa).

JTabopaTOpHbIA ONbIT:

O3HakoM/IeHNe ¢ obpasLiaMmm OKCU0B U
ornuncaHme nx CBOWCTB.

[MpakTunyeckasn paboTa:

No 3. MonyueHve n cobupaHme
K1cnopopaa, n3y4yeHve ero CBOMCTB.
BbluncneHus:

MOJIEKY/IAPHOA Macchbl Kucnopoga v
030Ha Ha OCHOBaHWMM aTOMHOW Macchbl
XUMUYECKOTO 3/IEMEHTA;

KONMYeCcTBa, MacChl BelLecTsa

MO YPaBHEHUAM XMMUYECKMX PeakLuia
Bogopog - anemeHT 1 npocToe
BeLLlecTBo. HaxoxaeHne Bogopoaa

B Npupofe, (Pr3nNYecKme n XMMmyeckmne
CBOICTBa, NPUMEHeHMe, CnocoobI
nony4yeHns. Kucnotbl 1 conm.
MonspHbIii 06bEM ra3oB. PacuyéTbl

M0 XMMUYECKNM YPaBHEHUAM.
XUMUNYECKUI IKCMEPUMEHT

[eMoHCT pauuu:

[MonyuyeHune, cobupaHue n

NPOBOAMTL HabMOAEHNS, AenaTb BbIBOAbI
Mo pe3ynbTartam 3KCNepumeHTa

npy NpoBeAeHUN 1abopaToOPHbIX OMbITOB
M NPaKTUYECKON paboTbl.

BbluncnaTb KONMYECTBO BELLECTBA,
06bEM rasa no gopmynam.

Y4acTBOBaTb B COBMECTHOM paboTe

B rpynne.

BbiCcTpanBaTb pa3BépHYTble MUCbMEHHbIE
N YCTHble OTBETbLI C OMOPONA

Ha MH(opMaLmnIo 13 yyebHMKa U
CMpaBOYHbIX MaTepuanoB, rPamoTHO
MCNONb30BaTb M3YYEHHbIN MOHATUAHDIIA
annapar Kypca Xummm

PacKpbiBaTb CMbIC/T N3y4aeMbIX MOHATUI
N NPUMEHATb 3TN MOHATKSA MPU ONUcaHnn
CBOICTB BELLECTB M UX NpeBpaLLeHNI.
XapakTepun3oBaTb (OMMCLIBATD)
(hn3nyecKme N XMMmMYecKmne CBOMCTBa
BOZOPO/a, CNoco6bl ero rnosyyeHus,
NPYMeHeHMe.

Cobupatb npunbop 4515 NoyyveHns
BOZOpOZa.

icnonb3oBaTb XMMUYECKYH CUMBONKY

27



2.3

Bopga. PacTBopbl.
[MoHATHE
00 OCHOBaHMAX

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

pacrno3HaBaHVe BOAOpPOa.
B3anmoeincTane Bogopoaa ¢ OKCUI0M
megn (11).

JTabopaTOpHbIA ONbIT:

B3anmoeincTane KUCNoT ¢ MeTaslaMu.
[MpakTunyeckasa paboTa:

Ne 4. MonyyeHne n cobupaHmne Bogopoaa,
N3yyeHne ero CBOWCTB.

BbluncneHus:

06bEMa, KOMMYecTBa BeLLecTBa rasa

MO ero U3BECTHOMY KO/IMYECTBY
BeLLlecTBa UK 06bEMY;

00bEMOB ra3oB Mo ypaBHEHUIO peakLmm
Ha OCHOBE 3aKOHa 0OBbEMHbIX OTHOLLIEHNI
rasos

dun3nyeckune cBONCTBa BOAbl. Boga Kak
pacTBOpPUTE/b. XUMUYECKNE CBONCTBA
BOAb!.

OcHoBaHuS.

L1 COCTaB/IeHNA POPMY/1 BELLLECTB,
MOJIEKYNIAPHBIX YPaBHEHUI XUMUYECKMX
peakLmin c y4acTmeM BOLOPOA.
BbluncnaTb MOSIIPHYO MaccCy BeLLEeCTB;
KO/IMYECTBO BeLLeCTBa, 00bEM rasa,
Maccy BeLLeCTBa;

[MpOBOANTL Pacyé&Tbl NO YpaBHEHUAM
XUMUYECKUX peakuuii: KONNYecTBa,
06bEMa, Macchbl BELLLECTBa MO 13BECTHOMY
KO/MIMYeCcTBY, 06BEMY, Macce peareHToB
MW MPOAYKTOB peakLuuu.

CnefoBatb npasuiam 6e30mnacHoi
paboTbl B nabopaTopun npu
MCNO/b30BaHMMN XMMUYECKOI nocyabl U
060pyLi0BaHNA, a TaKXXe npasuiam
06palLleHns ¢ roproYMmMn BeLecTBamm

B ObITY.

[MnaHMpoBaTb N OCYLLECTBNATL Ha
MPaKTVKe XUMUYECKNE IKCMEPUMEHTBI,
NPOBOAMTb HabMOAEeHNS, AenaTb BbIBOAbI
Mo pe3y/nibTatam 3KCrepuMeHTa.
YyacTBOBaTb B COBMECTHOI paboTe

B rpynne

PacKpbIBaTb CMbIC/T M3y4aeMbIX MOHATUI
N NPUMEHATb 3TN MOHATUSA NMPU ONUCaHNN
CBOWCTB BELLECTB M UX NpeBpaLLeHN.
XapaKkTtepur3oBaTb (JU3n4eckue u
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depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

PacTBOpbl. PO/nb pacTBOPOB B NpMpo/e 1
B XXM3HM YenoBeka. KpyroBopoT Bo/bl
B Npupoage. 3arpsisHeHre NPUPOAHbIX

BofA. OXpaHa U 04YMCTKa NPUPOAHBIX BOA.

HacblILLEeHHbIE N HEHACBILLEHHbIE
pacTBopbl. PaCTBOPMMOCTb BELLIECTB
B BoZe. MaccoBas Jons BellecTsa

B pacTBope.

XVMWYECKUIA 3KCNEPUMEHT

[eMOoHCT pauum:

PacTBOpeHue BELLECTB C Pa3/IMYHOM
PacTBOPUMOCTbHO.

B3anmopgeicTeme BOAbI C MeTa/1laMu
(HaTpvem 1 KasbLmem).
ccnepoBaHue pacTBOPOB KUC/IOT U
LLLe/104ei C NOMOLLbH UHANKATOPOB.
JlabopaTopHble ONbIThl
ccnenoBaHne 0co6eHHOCTEN
PacTBOPEHUNA BELLECTB C Pa3/IMYHOM
PacTBOPUMOCTbHO.

lpuroToBneHne pacTBopoB

C onpefenéHHoM MaccoBoW Aonei
PacTBOPEHHOI O BeLLECTBa.
MpakTunyeckas paboTa

Ne 5. [1puroToBneHme pacTBopoB

C onpefenéHHoM MaccoBoW Aonei
PacTBOPEHHOI O BeLLECTBa.

XMMUYECKMNE CBONCTBA BOAbI, €€ PO/ib Kak
pacTBOpUTENS B NPUPOAHBIX NPoLeccax.
CoCTaBNsATb YPaBHEHMNS XUMUYECKUX
peakuUuii ¢ y4acTMeM BOfbl.

OO6BACHATbL CYLLHOCTb 3KO/IOMMYECKMX
Npo6/sem, CBS3aHHbIX C 3arpsi3HEHNEM
NPUPOAHBIX BOA, CNOCO6bI OYMCTKM BOAbI
OT NPUMECER, Mepbl NO OXpaHe BOf

OT 3arpsi3HEHNS.

[MNaHMpoBaTb N OCYLLECTBNATD

Ha NPaKTUKE XUMUYECKME
3KCMEPUMEHTbI, NPOBOANTL HABNIOAEHUS,
Aenatb BbIBOAbI MO pe3y/bTaTam
3KCMepuMeHTa Npu NPoBeAeHN
NabopaTopHbIX OMNbITOB U MPaKTUYECKOWA
paboTbl.

Cneposatb npasuiam 6e30MacHom
paboTkl B naboparopun npu
MCNO/Mb30BaHMMN XMMUYECKOI Nocyabl U
0bopyaoBaHus.

MpoBOANTL BbIMUCNEHNS C MPUMEHEHNEM
MOHATUSA «MaccoBast A0/ BeLlecTBa

B pacTBope».

BbicTpanBaTbh Pa3BEPHYTbIE MUCbMEHHbIE
N YCTHble OTBETbI C ONOPOA

Ha MH(OPMaLMIO U3 yYebHMKa 1
CMpPaBOYHbIX MaTepnanos, rPamoTHO
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2.4

OCHOBHbIe Kfacchbl
HeopraHNYecKmnx
COEANHEHWIA

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

BbluncneHus:

C UCNO/Ib30BaHNEM MOHATUA «MaccoBas
[0N5 BeLLleCTBa B pacTBope»
Knaccugpukaumsa HeopraHM4eckmx
coefuHeHnin. Okengpl. Knaccnprkauyms
OKCWAOB: coneobpasytome (OCHOBHbIE,
KUCMOTHbIE, aM(POTEPHbIE) U
Heconieobpasytouime. HomeHknatypa
OKCMAo0B. PU3NYECKME N XUMUYECKNe
CBOMCTBa OKCMAOoB. MonyyeHre OKCUAOB.

OcHoBaHus. Knaccurkaums 0CHOBaHWIA:

LLLENOYN N HEPACTBOPUMbIE OCHOBaHMA.
HomeHKnaTypa ocHoBaHUIA. Du3nYecKne
N XMMNYECKIE CBOIMCTBA OCHOBAHWI.
MonyyeHne OCHOBaHWIA.

Kucnotel. Knaccuukaums KUcnor.
HomeHKNaTypa Kncnot. dusmyeckme
N XUMNYECKME CBOMCTBA KNCNOT. PAg
aKTUBHOCTM MeTasinoB H.H. bekeToBa.
[NonyyeHne KuCnoT.

Conun. HomeHknatypa cosei.
®un3nMYecKme N XMMNYECKNe CBOMCTBA
conei. ony4yeHune conei.
["eHeTnYecKasa CBA3b MeXAy Knaccamu
HeopraHMYecKnx CoeUHEHWIA.
XUMUNYECKNI IKCMEPUMEHT
[eMoHCT pauum:

MCNONb30BaTb M3YYEHHbIN MOHATUAHDBIIA
annapar Kypca Xummu

KnaccugmumpoBaTb U3y4vaemble
BeLLleCTBa Mo COCTaBy 1 CBOMCTBAM.
CocTtaBnsTb (hOpPMYy/ibl OKCMAOB, KUACOT,
OCHOBaHWI, CONeN 1 HasblBaTb WX

M0 MeXAyHapoAHOW HOMEHKNATYpE.
[MporHo3npoBaTbL CBOMNCTBA BELLECTB

Ha OCHOBE OOLLUMX XUMUYECKMX CBOMCTB
M3YUeHHbIX KacCoB/rpynmn BELLECTB,

K KOTOPbIM OHW OTHOCSITCS.

CocTaBnsiTb MONEKY/SPHbIE YPaBHEHNSA
peakuuii, MNNKCTPUPYIOLLIMX
XUMWNYECKIME CBOICTBA U CNOCOObI
NOMYyYEHNS BELLLECTB U3YYEHHbIX
KM1accoB/rpynn, a Takxe
NOATBEPXKAAIOLUMX FEHETUYECKYHO
B3aMMOCBS3b MEXY HUMW.
[Mpon3BOANTL BbIYMC/IEHWS

N0 YPaBHEHNAM XMMUUYECKMX PeaKLniA.
[MnaHMpoBaTb N OCYLLECTB/ATh

Ha MpaKTNKe XMMUYecKne
3KCNepPUMEHTbI, MPOBOAUTL HabMOAEHNS,
aenaTb BbIBOAbI NO pe3y/nbTaram
3KCNEepUMeHTa Npu NPoBeAeHNM
NnabopaTopHbIX OMNbITOB W MPAKTUYECKNX
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Toro no pasgeny:

30

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

O6pasLbl HeopraHMYecKnx BeLLECTB
pasINYHbIX KNaccos.

OnbITbl, MNNKOCTPUPYIOLLME XUMUYECKME
CBOMCTBA K/1acCoB HeOpraHM4ecKmnx
BELLIECTB.

JTabopaTopHble OMbIThl

OnpeaeneHvie pacTBOPOB KUC/OT U
LLie/1I04ei C MOMOLLbH UHAMKATOPOB.
3yyeHune B3aUMOAENCTBUS KNC/OT

C MeTa//laMu, peakumii HernTpanmnsalnu.
B3anmogelncTBmne pacTBopa CepHOM
Kucnotel ¢ okcmugom meaum (I1).
MonyyeHve HepaCTBOPUMBIX OCHOBaHWIA.
BbiTeCHeHMe 0AHOIo MeTasina apyrum
13 pacTBopa Cosu.

MpakTunyeckasd paboTa

No 6. PeLLieHMe 3KCNepUMeHTa/IbHbIX
3afa4 rno Teme «BaxHenLINe Knacchbl
HeopraHNYeCKMX COeaNHEHNIA».
BbluncneHus:

M0 YpaBHEHNAM XUMUYECKOW peakLui:
KONM4ecTBa BeLLLeCTBa, 06bEMa, Macchbl
MO M3BECTHOMY KO/IMYECTBY BeLLEeCTBa,
06bEMY, Macce peareHToB UK
MPOAYKTOB peakLumm

paboT.

Cneposatb npaswiam 6e3onacHou
paboTbl B nabopaTopum

MpY UCNONb30BaHNN XMMNYECKOM
rnocyabl 1 060pyA0BaHMS.

BbicTpavBaTh pa3BepHyTble MNCbMEHHbIE
N YCTHble OTBETbLI C ONOPONA

Ha MH(opMaLmnio 13 yyebHMKa U
CMpaBOYHbIX MaTepuanoB, rPamoTHO
MCNONb30BaTb M3YYEHHbIN MOHATUAHDBIIA
annapar Kypca Xummm
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depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

Pa3nen 3. MNMepuoamyeckuii 3akoH 1 Meprnognyeckasi cucteMa XMMmnyeckux anemeHToB . V. MeHgeneesa. CTpoeHume
aToMoB. XMnyeckas cBAasb. OKUCINTENbHO-BOCCTAHOBUTEIbHbIE peaKuumn

31

[Mepuognyeckuii
3aKOH "
Neprognyeckas
cucrtema
XUMUYECKUX
3/1eMeHTOB

[. . MeHpeneesa.
CTpoeHne aToma

7

[MepBble NOMbITKK Knaccugukauyun
XUMUYECKUX 31EMEHTOB. [oHATKe

0 rpynnax CXo4HbIX 3/1eEMEHTOB
(LenoYHbIe 1 LWenoYHo3eMe bHble
MeTa/I/bl, Fa/IOreHbl, MHEPTHbIE rasbl).
AnemeHTbIl, KOTOpble 06pasyoT
amoTepHble OKCUbI U TMAPOKCUADI.
Mepuroanyecknii 3akoH. MNMeproanyeckas
CUCTEMA XUMUYECKUX 3/IEMEHTOB

0.N. MeHpeneesa. KopoTkonepunogHasa v
ANMHHONEpUoAHasA hopmbl
MeproanyecKoin cucTeMbl XMMUYECKMX
anemeHToB A.. MeHgeneesa. [Nepuoabl
W rpynmnbl. UNYECKUIA CMbICN
NMopsAKOBOro Homepa, HOMEPOB nepuoaa
N rpynnbl 31eMeHTa.

CTpoeHune atomoB. CocTaB aTOMHbIX
anep. M3otonbl. 3neKTpoHbl. CTpoeHne
3NIEKTPOHHbIX 060/104eK aTOMOB MEPBbLIX
20 XMNYECKMX 3/IEMEHTOB
MeproanyecKomn cUCTeMbI

O./. MeHpgeneeBa. XapaKTepucTmka
XUMUYECKOT0 3N1eMeHTA

M0 ero NnonoXeHuto B MNeprognyeckon
cucteme O.. MeHpeneesa.
3aKOHOMEPHOCTU U3MEHEHUS pagnyca

PackpblBaTb CMbIC/ MEPUOANYECKOTO
3aKOHa.

OnucbIBaTb CTPOEHNe TabnnLbI
«[epurognyeckasa cuctema XMMNUYeCKNX
anemeHToB A.1. MeHaeneesa».
MogenvpoBaTb CTPOEHNEe aToMa,
3HEPreTNUYeCKMX YPOBHEN U NOLAYPOBHEMN
MpY NOMOLLM PUCYHKOB, 3/1eKTPOHHbIX
KOH(hUrypaumii 1 3/1IeKTPOHHO-
rpauyeckmx popmyin.

[MOACHATL PU3NYECKUNIA CMbICST
NnopsiAKOBOro HoMepa, HOMepoB Nneproja
W TPYMnbl 3/1lEMeHTA.

XapakTepn3oBaTb XMMUYECKNE 3/IEMEHTbI
NepBbIX TPEX MNepMoa0B, KaniA, KabLni
N UX COEANHEHWSA MO MOSOXKEHMIO

B [epnoanyecKoin cucTeme

.. MeHpeneesa.

OO6BACHATL 006LLME 3aKOHOMEPHOCTH

B M3MEHEHUWN CBONCTB XMMUYECKMX
3/1EMEHTOB (M3MeHEeHWe paanycoB
aTOMOB, 3/1eKTPOOTPULIATE/ILHOCTH,
Ba/IEHTHOCTM) U UX COeAVHEHUI

B npejenax MasblxX NepuogoB U rnaBHbIX
MOArPYynMn ¢ y48TOM CTPOEHUS KX
aTOMOB;
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3.2

XnMnyeckas CBsi3b.
OKUCNTENbHO-
BOCCTaHOBUTE/IbHbIE
peakuun

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

aTOMOB XMMNYECKUX 3/1eMEHTOB,
MeTa/I/IMYECKNX U HEMETAIINYECKUX
CBOWCTB MO rpymnnam 1 nepruogam.
3HauyeHwue NepnoamMyeckoro 3akoHa u
[MeproAnYecKOn CUCTEMbI XUMUYECKMX
3/1EMEHTOB A/19 PasBUTUSA HAYKN U
npaktukn. O.WN. MeHgenees - YYEHbIA 1
rPaXKaaHNH.

XUMUYECKUIA IKCNEPUMEHT

[eMoHCT pauum:

B3anmopgeincTeme rmapokcnaa LmHKa

C pacTBOpamy KUCNOT W LeNoYyei.
MopenvmpoBaHue CTPOEHUSA MOJIEKY
NPV MOMOLLM PUCYHKOB, MOZENEN,
3NEKTPOHHBIX U CTPYKTYPHbIX (hOpMYy/I.
Tabnuua «lNeprognyeckas cmctema
XNMUYECKMX 3/1EMEHTOB

O.. MeHpeneesay.

JlabopaTopHble ONbIThl

O3Hakom/ieHKe ¢ obpasuammn MeTanioB U
HemeTaN10B

Xnmmnyeckasa ceasb. KoBasieHTHasA
(nonspHasa v HemnonApHas) CBA3b.
ANeKTPOoOTPULATENIBHOCTL XUMUYECKUX
3/1eMEHTOB. MoHHaAa cBA3b. CTeneHb
oKucneHna. OKUCINTENbHO-
BOCCTaHOBUTE/NbHbIE peakuun. [Mpouecchl

YyacTBOBaTb B COBMECTHOI paboTe

B Mape Wnu rpynre.

BbICTpavBaTh Pa3BEPHYThIE NMUCbMEHHbIE
1 YCTHbIE OTBETbI C OMOPOIA

Ha MHhOPMALMIO 13 YYeBGHMKA 1 ApYTX
MCTOYHWKOB, B TOM uuc/ie VIHTepHeTa

PacKpbIBaTh CMbIC/ U3YUaeMbIX MOHSATUIA.
OnpeaensTb BUI XMMUYECKON CBS3N

B COEAVHEHUMN.

MogenmpoBaTb CTPOEHME MOMEKY

MPY NOMOLL PUCYHKOB, MOZENEN,
3NEKTPOHHBIX N CTPYKTYPHbIX (hopMyII.
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Toro no pasgeny
Pe3epBHoe Bpems

OBLLEE YMC/TO YACOB
MO NMPOIrPAMME

15

68

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

OKWICNEHNSA N BOCCTaHOB/IEHUS.
OKuMCAnUTENN U BOCCTAHOBUTESN.
XUMNYECKNIA IKCMEPUMEHT: U3YYeHMe
006pasLioB BeLLECTB METa//I0B U
HeMeTa/l/l0B, B3aMO/ENCTBME
rmapokcuaa LMHKa ¢ pacTBopamun KuUcioT
W LLenoYeld, NpoBeAeHNe OMbITOB,
NANIOCTPUPYIOLLMX NPUMEpbI
OKWUC/INTENIbHO-BOCCTAHOBUTE/bHbIX
peakuuii (ropeHue, peakumm
pasfioXKeHns, CoeAVHEHNS).
XUMUYECKUI IKCMEPUMEHT :

[eMOHCT pauuu:

OnbITbl, MNNKOCTPUPYIOLLME NMPUMEpDI
OKWUC/INTENIbHO-BOCCTAHOBUTE/bHbIX
peakuuii (ropeHue, peakumm
Pa3foXeHWs, COeAMHEHNS)

icnonib3oBaTh XUMUYECKYHO CUMBOJIUKY
[/19 COCTaB/IeHNA (DOPMY/1 BELLLECTB,
3N1eKTPOHHOro GanaHca peakuuid.
OnpenensTb CTeneHb OKNUC/IEHNS aTOMOB
XUMNYECKMNX 3/IEMEHTOB MO (hopMynam v
COCTaBNATb (hOPMY/Ibl BUHAPHBIX
COeIMHEHWIA MO CTEMNeHW OKUCNEHWS
aTOMOB XMMWYECKMNX 3/IEMEHTOB.
Onpefenatb OKUCIUTENb U
BOCCTaHOBUTe/b. PaccTaBnaThb
KO3(D(PULIMEHTLI B CXemMax NpPoCTbIX
OKWUC/INTENbHO-BOCCTAHOBUTE/bHbIX
peakumnii METOA0M 3/IEKTPOHHOTO
banaHca.

Habnohate XMUYecKme onbIThl

Mo nnaHy, aHaM3npoBaThb U fenathb
BbIBOApbI.

icnonb3oBatb KT gna co3gaHus
MOZe/nei, NOAroTOBKN Npe3eHTaLuia,
[OKNal0B NO Teme.

BbicTpamBaTb pa3BépHyTble MUCbMEHHbIE
M YCTHble OTBETbI C ONOPO Ha
NH(opMaLMIO 13 yYebHMKa U JpyTrnX
MCTOYHWKOB, B TOM Yncne IHTepHeTa
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9 KJ/1IACC
HanmeHoBaHMe
KonnyecTso
pa3fenoB N Tem
n/n yacos

y4ebHOro npeameta

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

CopepxaHue 0by4yeHuUs

Pa3sgen 1 BelyecTBO M XMMUYECKNE peaKLnm

11 TloBTOpeHue 1 3)
yrny6neHve 3HaHui
OCHOBHbIX pasfesnos
Kypca 8 Knacca

Mepvoanyecknii 3akoH. Meproanyeckas
CUCTEMA XMMUYECKNX 3/1EMEHTOB

O.1. MeHpeneeBa. CTpoeHve aTOMOB.
3aKOHOMEPHOCTU B M3MEHEHUWN CBOMCTB
XUMUYECKNX 3/1EMEHTOB MEPBLIX TPEX
NepuoLoB, Kaus, KaibLumsa n nx
COeIHEHNIA B COOTBETCTBUN

C NONOXXEHMEM 3/1eMEHTOB

B [MepuroanyecKor cucTeMe 1 CTPOEHKEM
NX aTOMOB.

CTpoeHue BeLLecTBa: BMAbI XUMUYECKOW
CBA3U. TUMbl KPUCTANTUYECKMX
PEeLETOK, 3aBMCUMOCTb CBOWCTB
BeLLecTBa OT TUMNa KpUCTa/TIMYECKOM
PELLETKM U BUAA XUMNYECKOIA CBA3MN.
Knaccugpmkaumsa n HomeHknatypa
HeopraHM4yecknx BeLlecTB. XUMUYecKue
CBOMCTBA BELLECTB, OTHOCALLMXCA

K pas/IMyHbIM Knaccam HeopraHn4eckux
COeMHEHWIA, TeHETUYECKas CBA3b
HeopraHM4ecKnx BeLLECTB.

OCHOBHble BUAbI AeATEIbHOCTU
0byyaroLmxcs

XapaKTepn3oBaTb XMMUYECKNE 3/IEMEHTLI
NepBbIX TPEX NEPUOLOB, Kasius U KanbLmA
M0 MX NOMOXEeHWIO B Meproanyeckon
cucteme . . MeHpeneesa.
KnaccugmumposaTb M HasbIBaTb
HeopraHuyecKue BeLLecTBa U3YUYEHHbIX
K/1accoB.

OnucelBaTb 06LLME XUMUYECKMEe
CBOICTBA BELLECTB Pa3/IMUHbIX K/1acCoB,
NoATBEPXKAaTb CBOMCTBA NpPYMepamMu
MOJIEKY/IAPHBIX YPaBHEHWIA XUMUYECKMX
peakLmia.

OnpefensTts BUA XUMUYECKOI CBA3N U
TUN KPUCTIIMYECKON PELLETKMN
BeLLeCTBa.

MpOorHo3MpoBaTh CBOMCTBA BELLECTB

B 3aBUCUMOCTM OT UX CTPOEHUS.
BbicTpanBaTb pa3BépHYTbIE MUCbMEHHbIE
1 YCTHbIE OTBETHLI C ONOPOiA

Ha MH(OpMaLMIO 13 yyebHMKa U
CNPaBOYHbIX MaTEpPUaIOoB, rPaMoTHO
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OCHOBHbIe
3aKOHOMEpPHOCTU
XUMUNYECKUX
peakuuii

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

XUMUYECKUI IKCTIEPUMEHT :
[eMoHCT paumu:

03HaKOM/IeHVe C Mogenamm
KPUCTa//IMYECKNX PELLETOK
HeopraHN4YeCcKmx BELLECTB - MeTa/1/10B
N HemeTannoB (rpadura 1 anmasa),
CMIOXXHbIX BELLEeCTB (X/0puaa HaTpus)
Knaccuukaums XMMMYecKnx peakuuia
Mo pas/IMyHbIM Npu3Hakam (Mo vucny u
COCTaBY y4acCTBYHLINX B peakuuu
BELLLeCTB, Mo TensioBoMy aqdekTy,

M0 M3MEHEHWNIO CTerNeHel OKUC/IEHWS
XUMNYECKNX 3/IEMEHTOB,

Nno 06paTMMoCTK, NO Y4acTUo
KaTanmsatopa). JK30- U
3HA0TepMMYECKUne peakLmu,
TEPMOXMMUNYECKNE YPaBHEHWS.
[MOHATME O CKOPOCTN XMMUYECKOW
peakuun. MNoHATHe 06 06paTUMbIX

N HEOBPATUMBIX XUMUYECKNX peaKLsX.
[MOHATME O FOMOreHHBIX N FeTePOreHHbIX
peakumsax. MoHATNE O KaTa/nse.
[MOHATNE O XMMUYECKOM PaBHOBECUN.
PaKTopbl, BAMAKOLME HA CKOPOCTb
XUMUYECKOI peakLMmn 1 nosioXKeHue
XMUMNYECKOr0o paBHOBECKS.
OKMNCNNTENBbHO-BOCCTAHOBUTESIbHbIE

MCNONb30BaTb N3YYEHHbIN MOHATUMHLIN
anrnapar Kypca Xummm

PacKpblBaTb CMbIC/T U3yYaeMbIX MOHATUI
M NPUMEHSATb 3TN MOHATUA NPY ONUCaHU
CBOICTB BELLECTB U UX NPeBPaLLEHNA.
KnaccnuumpoBaTb XMMUYeCcKune
peakuum No pasiyHbIM NpPU3HaKam.
YcTaHaB/MBaTh 3aB1UCMMOCTb CKOPOCTU
XVMUYECKON peakuun OT pas/inyHbIX
(haKTOpOB.

MpOrHo3MpoBaTh BO3MOXHOCTM
MPOTEKAHUA XMMUYECKMX MPEeBpPaLLEHNIA
B Pa3/IMYHbIX YCMNOBUSX.

Onpefenatb OKUCAUTENb U
BoccTaHosuTenb B OBP.

CocCTaBNATb 3M1EKTPOHHbIN BanaHc
peakumn.

Mpon3BOANTL BbIYNCIEHUSA

M0 XMMMNYECKNM YPaBHEHUSAM.
YuacTBOBaTb B COBMECTHOM paboTe

B Mape wnm rpynre.

BbicTpavBaTh pa3BépPHYTbIe MUCbMEHHbIE

36



1.3  2nekTponutTnyeckas
amccoupaums.
XUMUYeckme
peakuunm
B pacTBopax

8

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

peakLUunK, 31EKTPOHHbIN BanaHc
OKWNCNNTENbHO-BOCCTAHOBUTE/IbHOW
peakumn. CocTaBneHve ypaBHeHWi
OKNCNNTENbHO-BOCCTaHOBUTE/bHbIX
peakuuii ¢ CMo/b30BaHNEM MeToa
3NIEKTPOHHOr0 H6anaHca.

XUMUYECKUIA SKCMEPUMEHT
[eMOoHCT paumu:

ccnepoBaHue 3aBUCMMOCTM CKOPOCTU
XUMNYECKOWN peakunn OT BO3AENCTBUA
Pa3IMYHbIX (PAKTOPOB.

OnbITbl, UNNKOCTPUPYIOLLME NPUMEPSI
OKNCNNTENbHO-BOCCTaHOBUTE/bHbIX
peakunin (ropeHune, peakumm
Pa3fIoXKeHNsA, COeANHEHNSA).
BbluncneHus:

KONMYecTBa BelLecTBa, 06bEMA 1 Macchbl
peareHToB WM NPOAYKTOB NO
YPaBHEHMSAM XUMNYECKNX pPeakLmii
Teopus 3NEKTPONIUTUYECKOM
anccoumaumm. INeKTponnuTbl 1
HE3NeKTPONNTBI. KaTUOHbI, aHWNOHbI.
MexaHun3m amuccoumaumnmn BeLecTs

C PasNNYHbIMI BUAAMN XUMUYECKOW
cea3n. CteneHb auccoumaunn. CunbHble
1 cnabble 3NEKTPONNTBI.

Peakuuy MOHHOTO 06MeHa. YcnoBus

N YCTHble OTBETbI C ONOPOA

Ha H(opMaLMIO 13 yyebHMKa U
CMpaBOYHbIX MaTepUaioB, rPamMmoTHO
MCNOMNb30BaTb N3YYEHHbIN NOHATUAHDIN
anrnapar Kypca Xummm

PacKpbIBaTb CMbIC/T N3yYaeMblX NMOHATUN,
a TaKXXe CMbIC/ Teopum
3NEKTPONUTMNYECKON AncCcoLmaunn.
OOGBACHATL NPUYNHBI
3/1EKTPOMNPOBOLHOCTM BOAHBIX pacTBOPOB
BELLLeCTB, pas3/imyaTb Cnabble U CUNbHbIE
3M1EKTPONNTBI.

CocTaBnaTb ypaBHeHUs guccoumanmm
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depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

MPOTeKaHWs peakumii MOHHOro 0bMeHa,
MOJIHbIE N COKPaLLEHHbIE MOHHbIE
ypaBHeHWA peakumin. CBOMCTBA KMUC/OT,
OCHOBaHWI W Coneli B CBETE
npeAcTaB/ieHNn 06 3NEKTPONUTNYECKOM
anccoumaumm. KayectBeHHble peakumm
Ha MOHbI. [OHATKE O TMAPONK3e Conei.
XVMUNYECKNIA IKCMEPUMEHT

JeMOoHCT paumu:

ccnepoBaHne 31eKTponpoBOAHOCTH
pacTBOPOB BELLECTB, npoLecca
Aanccoumanmmn KUCNoT, LenoYei

1 conert (BO3MOXHO 1CMO/b30BaHWE
BUAEOMaTEPUAIOB).

OnbITbl, UNTKOCTPUPYIOLLME NPU3HAKN
MpOoTeKaHNs peakuuii MOHHOro 06MeHa
(obpasoBaHue 0cajka, BblAeneHuve rasa,
06pasoBaHue BOAbI).

Pacno3HaBaHMe HeopraHMYecKux
BELLECTB C MOMOLLbH0 Ka4YeCTBEHHbIX
peakupii Ha UOHbI.

J1abopaTOpHbIin ONbIT:

3yyeHune Npu3HaKoB NpoTeKaHWs
peakuumM MOHHOTo 06MeHa B pacTBopax
3NEKTPONNTOB (C 06pazoBaHeM 0CafKa,
Bblfe/IeHMeM rasa, 06pasoBaHNem BOApbl).
[MpakTunyeckas paboTa:

KWCNOT, LLLeNI0YeRn 1 conem, NosHble 1
COKPALLEHHbIE NOHHbIE YPaBHEHWS
XUMUYECKUX peakLmii MOHHOro 06MeHa,
KpaTK/e NOHHbIE YpaBHEHMSI MPOCTbIX
peakumii rmaposmn3a cone.
XapakTepn3oBaTb 00LLMe XUMUYECKME
CBOICTBA BELLECTB pa3/INyHbIX K1accoB
Ha OCHOBE TEOPUW 3NEKTPONUTNYECKOIA
anccoumaumn; NoATBePXXAaTb CBOMCTBA
npyMepamy MOMeKYNSAPHbIX U MOHHbIX
YPaBHEHUIA XMMUYECKNX peakumid.
PeLlaTtb 3KCMepMeHTasbHble 3a4a4un

Mo Teme.

MnaHMpoBaTb U  OCYLLECTBATb

Ha NPaKTUKe XMMUYECKme
9KCMEPUMEHTbI, NPOBOANTL HAbMHOAEHNS,
Aenatb BbIBOAbI MO pe3y/ibTaTam
3KCMepUMeHTa Npu NPoBeAeHNN
NabopaTopHbIX OMbITOB U NPaKTUYECKMX
pabor.

Cneposatb npasuiam 6e30MacHom
paboTbl B nabopatopum npm
MCNOMb30BaHMMN XUMMUYECKON NOCY /bl 1
06opyaoBaHus.

MpoBOANTL BbIMMCNEHMS MO XUMUYECKIM
YPaBHEHUSAM.

YuacTBOBaTb B COBMECTHOM paboTe
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Toro no pasgeny
Pa3fen 2. HemeTannbl U NX COeANHEHNA
2.1 Obulas 4
XapaKTepucTunka
XNMUYECKUX
3/1eMeHTOB
VIIA-rpynnel.
["anoreHbl

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

Ne 1 PelleHue akcnepuMeHTa/IbHbIX
3afiay no Teme.

Bbluncnexus:

M0 YPaBHEHUAM XUMUYECKMX peakLmi

17

O6Lan xapaKTepuCcTUKa rasoreHos.
OCO6EHHOCTU CTPOEHMS aTOMOB,
XapaKTepHble CTEeNeHn OKUC/eHNS.
CTpoeHve 1 pr3nyeckme CBOMCTBa
MPOCTbIX BELLECTB - rasioreHoB.
XUMMYecKue CBOMCTBA Ha NpumMepe
Xniopa (B3aMMO/eNCTBME C MeTalamu,
HemeTasinamu, LLenovamm).
Xnoposogopos. CongHas K1cnoTa,
XMMUYeCKMe CBOWCTBA, MoJyYeHue,
npumMeHeHvie. [elicTBue xnopa v
X/I0POBOAOPOAA HA OpraHM3M YesioBeka.
BaxkHeiLLne X1opuabl N X HAXOXAEHWE
B Mpupoze.

XUMUNYECKNIA IKCMEPUMEHT

[eMoHCT paumu:

OnbITbl, OTpaXxaroLme rU3nyeckme 1
XMMUYECKMNe CBOINCTBA rasioreHoB n 1x
CoeiHeHNIA (BO3MOXHO MCMNO/b30BaHMe

B nape wau rpynre.
BbicTpavBaTh pa3BépHYTbIe MMCbMEHHbIE
1 YCTHblE OTBETbLI C ONOPOi

Ha MHOPMaLMIO U3 yYebHUKA 1 JpYyTUX

MCTOYHMKOB MH(hopMaLun, B TOM YuCne

NHTepHeTa

OO6bACHATL 06LLMe 3aKOHOMEPHOCTH

B M3MEHEHUWN CBONCTB HEMETA/I/IOB U UX
COeIHEHWIA B Mpefeniax MasibixX
MepPVOLO0B W rNaBHbIX MOArPYMI
MeproanyecKoin cucTeMbl XMMUYECKUX
3/1EMEHTOB C YYETOM CTPOEHUA KX
aToOMOB.

Xapakrepun3osatb (PU3NYECKUNE Y
XMIMUYECKINEe CBOCTBA NPOCTbLIX BELLECTB
rasioreHoB (Ha npvMepe xsopa) u
C/IOXKHbIX BeLLEeCTB (X/10p0BOA0POAA,
Xfiopua HaTpus), crnocoodbl Nx
Nony4yeHus, NPUMEHEHME N 3HaYeHne

B NPUPOAE Y XM3HN Ye/lOBEKA.
OnpenensTb XN0pUA-MOHbI B PacTBOpE.
[MnaHnpoBaTb U OCYLLECTBATD

Ha NPaKTUKe XMMUYECKMe
3KCMEepPUMEHTbI, MPOBOAUTL HAG/IOAEHMS,
[leNnaTb BbIBOAbI MO pe3y/ibTatam
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2.2

ObLwas
XapaKTepucTunka
XUMNYECKUX
3/IEMEHTOB
VIA-rpynnel. Cepa
N eé coenHeHNs

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

BUAeOMaTepmanos).

O3HakoM/IeHWe C 06pasLiaMn X1opnaoB
(ranoreHvoB).

JlabopaTOpHbIin ONbIT:

13yyeHne CBOWCTB CO/ISIHOW KUCMOTHI.
[MpoBefieHNe KaueCTBEHHbIX peakLuii
Ha X/10pUA-NOHBI.

[MpakTunyeckas paboTa

Ne 2: IMony4yeHme CONSHOM KNCNOTBI,
N3yyeHue eé CBOWCTB.

BbluncneHus:

Mo YpPaBHEHUAM XUMUYECKMX PeakLUiA,
€C/IN OJJUH N3 peareHToB AaH B U30bITKe
O6Lan XxapakTepmncTmnKa 3fIeMeHTOB
VIA-rpynnbl. OCO6EHHOCTN CTPOEHMS
aTOMOB, XapaKTepHble CTerneHu
OKUCEHNS.

CTpoeHve 1 pr3nyeckme CBOMCTBa
MPOCTbIX BELLUECTB - KMUCMopoaa u cepbl.
ANNOTPOMNHbIE MOAUDUKALMK K1UCopoda
N cepbl. XMMUYECKME CBONCTBA CEpbl.
CepoBofopos, CTpoeHve, husnyeckme 1
XUMNYECKIME CBOWCTBA.

OKcuapbl cepbl Kak NpeacTaBUTENN
KWUCMNOTHbIX OKCUOB.

CepHas KucnoTa, usnyeckmne n
XMMUYecKme cBoicTBa (0bLpe Kak

3KCNepuMeHTa Npu NpoBeaeHNN
NnabopaTopHbIX OMbITOB U MPaKTUYECKNX
pabor.

Cneposatb npasuiam 6e3onacHom
paboTbl B nabopaTopum

NPy UCNONb30BaHNN XUMNYECKOM
nocyabl 1 060py0BaHNS.

BbicTpavBaTh pa3BePHYTbIE MMCbMEHHbIE
N YCTHble OTBETHI C OMOPOiA

Ha MHOpMaLMIO 13 yyebHMKa U
CNpaBOYHbIX MaTepuasios, rpamoTHO
MCNONb30BaTb U3YYEHHbIN MOHATUAHDIN
anrnapar Kypca Xummm

OO6BACHATL 00LLME 3aKOHOMEPHOCTH

B M3MEHEHNWN CBONCTB 3/1EMEHTOB
VIA-rpynnbl U X COeANHEHWNIA C YHETOM
CTPOEHUSA NX aTOMOB.

XapakTepun3oBaTb PU3NYECKME U
XUMWNYECKME CBOMCTBA MPOCTOro
BELL,ECTBa Cepbl 1 eé CoeANHEHWI
(cepoBoOpPO/Aa, OKCUIOB CEPbI, CEPHOM
KNCNOTbI, CyNb{aToB), CNOCo6bl X
MoNyYeHns, NPUMeHEHNEe 1 3Ha4YeHne

B MPUPOAE M XXU3HW YesioBeKa.
OnpepnensTb HaMume cynbdaT-MoHOB

B pacTBope.

OOBACHATL CYLLHOCTb 3KO/I0MMYECKNX
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NpefcTaBUTENSA Kacca KMCNOT U
cneyundguyeckne). XumMmnyeckume peakumu,
nexkatme B OCHOBE NPOMbILL/IEHHOIO
crnocob6a NosyyYeHnst CepPHOM KMUCOTbI.
MprMeHeHne. Conn CepPHOIN KNUC/OTb,
KayeCTBEHHas peakuma Ha Cynbdar-m1oH.
HaxoxxaeHwve cepbl 1 €€ CoeJMHEHWI

B Mpvpoge. XUMNYECKoe 3arps3HeHune
OKpY>KatoLLein cpefbl CoeAMHEHNAMY
cepbl (KUCNOTHbIE AOXAW, 3arps3HeEHne
BO3A4yXa 1 BOLOEMOB), CMOCOObI ero
NpefoTBpaLLEHNS.

XUMUNYECKNIA IKCMEPUMEHT :

[eMOoHCT paumu:

O3HaKoM/IeHMe C obpa3Lamu cepbl 1 eé
coeaAnHEHNAMY (BO3MOXXHO
MCNONb30BaHME BUAEOMATEPUAIOB).
HabntoaeHme npouecca 06yrniMBaHus
caxapa nof AecTBMEM
KOHLEHTPUPOBaHHOW CEPHOI KUCNOTbI.
JlabopaTopHbIe ONbITbI:

3yyeHne XMMNYECKNX CBOWCTB
pa3baBneHHON CepHOM KUCNOTHI.
[MpoBeaeHMe KaueCTBEHHON peakummn Ha
Cynb(aT-noH 1 HabntogeHNe NpusHaka
€8 npoTeKaHus

Npo6/em, CBA3aHHbLIX C NepepaboTKow
COeIHEHNIA Cepbl.

MnaHMpoBaTb U OCYLLECTBNATD

Ha NPaKTUKe XMMUYECKME
3KCMepPUMEHTbI, MPOBOAUTL HAO/MIOAEHMS,
[enatb BblBOAbI MO pe3y/ibTaTam
3KCMEePUMEHTA.

Cneposatb npasuiam 6e3oMacHom
paboTbl B nabopatopuu

MpY UCNONb30BaHNN XUMNYECKOM
nocyael 1 060pyLoBaHUS.

Mpon3BOANTL BbIMUC/IEHNSA

M0 XMMWYECKNM YPaBHEHUSAM.
\cnonb3oBath NP BbIMOTHEHNM
y4eOHbIX 33aHNIN TEKCTbI YUYeOHNKa,
CMpaBOoYHble MaTepuanbl
(MeprognyecKkyto CUCTEMY XUMMUYECKMX
anemeHToB [. . MeHpeneesa, Tabnuuy
PacTBOPMMOCTU KNC/IOT, OCHOBaHWI 1
CO/EN B BOAE, 3NEKTPOXUMUYECKUIA psf
HanpsHKeHWUIA MeTasoB).

icnonb3oBath NP BbIMOHEHNM
y4ebHbIX 3alaHni1 1 B npoLecce
NCCNenoBaTe/IbCKon feaTeNbHOCTY
Hay4HO-NOMY/IAPHYIO MTepaTypy
XMMUYECKOro COAepXKaHus, CrpaBoyHble
maTepuanbl, pecypcbl VIHTepHeTa
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2.3

Obwasn
XapaKTepucTuka
XUMNYECKNX
3/1EMEHTOB
VA-rpynneoil.

A30T, hocop n nx
COeANHeHns

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

OObLLasn xapaKTepuCcTnKa 3/1EMEHTOB
VA-rpynnbl. OCO6eHHOCTN CTPOEHUA
aTOMOB, XapaKTepHbIe CTerneHu
OKUCNEHMS.

A30T, pacnpocTpaHeHne B Npupoae,
(hM3nYeCcKme N XMMMYecKmne CBOICTBA.
KpyroeopoT a3oTa B npupoze.
AMMUaK, ero msmyeckmne n XMMmMYecKme
CBOICTBa, NOMyYeHNe N MPUMEHEHNE.
Conv aMMOHUS, UX U3NYeCKne n
XMMUYECKMNe CBOWCTBA, NMPUMEHEHME.
KauyecTBeHHas peakumsa Ha MOHbI
aMMOHMUS.

A30THaa K1cnota, eé nony4yeHwue,
(hM3nYecKme N XMMmMyecKmne CBOMCTBa
(obLyme Kak npeacTaBUTENs Kiacca
KWCNOT 1 cneuuduyeckume).
icnonb3oBaHMe HATPATOB W COMel
aMMOHWS B Ka4eCTBe MUHEpPasIbHbIX
yA06peHNiA. XMMYeCKoe 3arpsa3HeHmne
OKpY>KaloLLen cpefibl CoeMHEHNAMY
a3oTa (KMUCMOTHble AOXAM, 3arpsA3HeHme
BO34yXa, NOYBbI 1 BOLOEMOB).
dochop, anoTponHble MoagnpuKaLmmn
(hocpopa, PU3NYECKUE N XUMNYECKIME
ceoictBa. Okempg gocthopa (V)
(hochopHas kucnota, rsnyecKme 1

OO6BACHATL 06LLME 3aKOHOMEPHOCTY

B 3MEHEHWUW CBOWNCTB 3/1EMEHTOB
VA-rpynnbl ¥ UX COEAUHEHWNIA C YHETOM
CTPOEHUSA NX aTOMOB.

Xapaktepur3oBaTb (JnU3nyecKme u
XMMUYeCKMe CBONCTBA MPOCTLIX BELLECTB
a3oTa u hocgopa 1 UX coeMHEHWIA
(ammumaka, conei aMMOHUS, a30THOM
KWCNOTbI, HATPATOB, oKcuaa docgopa (V)
1 hocthopHOM K1CNoTbl, (hochaTos),
CNoco6bl MX NOMYYeHNUs, MPUMEHEHWNE Y
3HayYeHMe B NPUPOLE W XXMU3HW YerloBeKa.
OnpefensTs NOHbI aMMOHMSA 1 (hocdiaT-
MOHbI B pacTBOpeE.

OOGBACHATbL CYLLHOCTb 3KO/IOMMYECKNX
Npo6/eM, CBA3aHHbIX C HAXOXKAEHMEM
coeanHeHW a3oTa 1 docopa

B OKpY>XatoLLein cpege.

[MnaHMpoBaTb N OCYLLECTBNSATb

Ha NPaKTUKe XMMUYECKMEe
9KCMEepPUMEHTbI, MPOBOAUTL HabMOAEHWS,
[enatb BblBOAbI MO pe3y/ibTaTam
3KCMepuMeHTa Npu NpoBeLeHNN
NabopaTopHbIX OMbITOB Y MPaKTUYECKOM
paboThbl.

CnepoBatb npasunam 6e3onacHom
paboTbl B naboparopumu
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XMMUYeCKme CBOWCTBA, MOoJyyeHuMe.
cnonb3oBaHme ochaToB B KauecTse
MUHEPaIbHBIX YA06PEHNIA.
XVMUNYECKNIA IKCMEPUMEHT
[leMoHCT paumu:

O3Hakom/ieHe C (PU3nYeCcKUMun
cBoOVcTBaMM a3oTa, doccopa

N NX COefUHEHNI (BO3MOXKHO
1Cnosib30BaHMe BUAeOMaTepuasios).
O3HakoM/IeHMe C 0bpa3LaMm a3oTHbIX U
(hOCHOPHBIX YA06PEHNIA.

[MonyyeHre, cobupaHme, pacno3HaBaHne
N U3y4YeHue CBOWNCTB aMMumaKa.
B3anmogencTBme KOHLEHTPUPOBAHHOM
a30THOIN KNCNOTbI C MeAbto (BO3MOXHO
1CMosib30BaHME BUAeOMaTepuasios).
JlabopaTopHbIe ONbITbI:

[MpoBeaeHMEe KaueCTBEHHbIX peakLmi
Ha MOH aMMOHUS 1 (hocdaT-noH, 1
N3yyeHue NpPU3HaKoB UX MPOTeKaHUA.
[MpakTunyeckas paboTa

Ne 3: MNonyyeHne aMmMuaka, n3ydeHme
ero CBOWCTB.

BbluncneHus:

MO YPaBHEHUAM XUMUYECKUX peakLmi

NPy CNONb30BaHNN XUMNYECKOM
nocyabl 1 060pyAoBaHuS.

[MpOon3BOANTL BbIYUCEHNSA

M0 XMMUYECKUM YPaBHEHMSAM.
icnonb3oBath Npw BbIMOHEHNM
Yy4YeOHbIX 3a[laHNIN TEKCTbI Y4eOHNKa,
CMnpaBOoYHble MaTepuabl
(NepnognyecKyto CUCTEMY XUMNYECKNX
anemeHToB [, V. MeHzeneesa, Tabnmuy
PacTBOPMMOCTU KNC/IOT, OCHOBaHWI 1
CO/ei B BOZE, 3/IEKTPOXUMMNYECKUI pAaf,
HanpshKeHUA MeTa/10B)



2.4

Obwasn
XapaKTepucTmnka
XUMUYECKUX
3/1EMEHTOB
IVA-rpynnebl.
Yrnepog u
KPEMHWIA, N NX
coeflIMHeHUS

depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

O6Lan xapakTepuCcTMKa 3/IEMEHTOB
IVA-rpynnbl. OCO6eHHOCTN CTPOEHNUSA
aTOMOB, XapaKTepHbIe CTEMNeHM
OKUCNEeHNS.

Yrnepog, anfoTporHble MoagnMUKaLmn,
pacnpocTpaHeHne B NPUpPoSe,
(hM3nYeCKmne N XMMNYECKME CBOMCTBA.
Apacopbuus. KpyrosopoT yrnepoja

B Npupoge.

Okcuabl yrnepoga, Ux msnyeckmne u
XUMNYECKME CBONCTBA, AENCTBME

Ha YKMBbIE OPraHu13mbl, NOyYeHNe n
MPUMEHEHUNE. DKOMOrMYECKNE
NPo6/eMbl, CBSA3aHHbIE C OKCUIOM
yrnepoaa (1V), runotesa rnobasbHoro
NOTeNIeHNs KNMata, NapHUKOBbI
ahcpekT.

YronbHada K1cnoTa u eé conn, ux
(hM3nyecKmne N XMMNYECKME CBONCTBA,
MONyYeHne 1 NPUMEHEHME.
KauecTBeHHasi peakums Ha KapboHaT-
MOHbI. Icnonb3oBaHne KapboHaToB

B ObITY, MeNUNHE, NPOMbILL/IEHHOCTU U
Ce/Ib,CKOM XO35CTBE.

[MepBOHaYa/IbHble MOHATUS

06 OopraHMYecKmnx BeLLecTBax Kak

0 coefiMHeHusX yrnepoga (MeTaH, aTaH,

OO6BACHATL 06LLME 3aKOHOMEPHOCTY

B 3MEHEHWUW CBOWNCTB 3/1EMEHTOB
IVA-rpynnbl U X COEANHEHWNIA C YYETOM
CTPOEHUS X aTOMOB.

XapakTepun3oBaTb PU3NYECKME U
XMMUYeCKMe CBOMNCTBA NPOCTbIX BELLECTB
yrnepoga v KpeMHMUA N UX COeUHEHWI
(oKcnaoB yrnepofa, yrosbHOMW KUCNOTbl,
KapboHaToB, OKCMAA KPeMHUS,
KPEMHWEBOW KMCNOTbI, CU/INKATOB),
CNoco6bl MX NOMYYeHUs, MPUMEHEHVE U
3HayeHue B NMPUPOAE M XXU3HWN YeroBeka.
OOBBACHATL NPUUYNHHO-CNEACTBEHHYHO
CBSA3b: CTPOEHMe BeLlecTBa —>CBOMCTBA
—>TIPUMEHEHME - Ha npuMepax
COeAMHEHWI YTIiepoaa U KPEMHUS.
Onpeaenatb KapooHaT- U CUNNKAT-NOHbI
B pacTBoOpe.

OOGBACHATbL CYLLHOCTb 3KO/IOMMYECKNX
Npo6sieM, CBA3AHHbIX C HAXOXKAEHNEM
YINIEKUCNOrO0 rasa B OKpY»KatoLLen cpege.
MoaTBepXKAaTb 0CO6EHHOCTM COoCTaBa
OpraHuyecKmnx BeLLeCTB nNpumepamu
MPOCTbIX COeUHEHMI (MeTaH, aTaH,
3TWNEH, aueTWeH, aTaHoNM, TULEPUH,
YKCYCHas K1CNoTa), B3aMMOCBA3b
HeopraHM4ecKx CoeIMHEHNIA yrnepoaa n



depgepanbHaa paboyvas nporpamma | Xvmus. 8-9 knaccbl (6a30Bblil yPOBEHb)

3TWNEH, aueTWeH, 3TaHon, MLEPUH,
YKCYCHas Kuc/oTa).

[MpVpOoAHbIE NCTOYHUKK YTIEBOLOPOA0B
(yronb, NPUPOAHBIiA ras, HetTb),
MPOAYKTbI UX MepepaboTku (6eH3WH),
MX POJb B ObITY M NMPOMbILL/IEHHOCTH.
[MOHATME 0 BUONOrNYECKN BAXKHbIX
BELLieCTBaX: »upax, 6enkax, yrnesogax -
N MX POSIN B XKN3HM YesioBeKa.
MaTepuanbHOe eMHCTBO OpraHNYecKmx
N HEOPraHNYeCKMX COeANHEHNIA.
KpemHuiA, ero thmsnyeckme u
XMMUYECKMNe CBOWCTBA, NOSTyYeHue 1
npumeHeHve. CoeanHEHNA KPeMHUSA

B npupode. Ob6Lme npeacTaBieHns

06 okcuge KpemHus (1V) 1 KpeMHVEeBOW
Kucnore.

CunmkaTtbl, X UCMO/b30BaHME B ObITY,
MeAnLUMHe, MPOMbILLEHHOCTW.
BaXKHeiLLWe CTpouTeNbHble MaTepuasibl:
KepamuKa, CTeK/o, LleMeHT, 6eTOH,
ene306eToH. Mpobnembl 6e30MacHOro
MCNO/b30BaHUSA CTPOUTENbHBIX
MaTeprasioB B MOBCEAHEBHOM XXM3HN.
XYMUNYECKNIA IKCMEPUMEHT

[leMOHCT paumu:

Mogenv KpucTasiIMyeckux peLléTok

OpraHuMyecKmnx BeLLeCTB.
OnucbIBaTh posb GEKOB, XMPOB U
YrNeBof0B B (PYHKLMOHUPOBAHUN YKUNBbIX
OpraHn3MoB, COCTaB MPUPOAHBIX
MCTOYHMKOB YrNeBoLOPOA0B, NUX POSib

B ObITY 1 MPOMBbILLIEHHOCTW.

[MpoBOAUTL BbIYMCEHUA MO YPaBHEHUAM
XUMUYECKNX peakLmiA.

MnaHnpoBaTb U OCYLLECTBATD

Ha NPaKTNKe XMMUYecKune
3KCMepPUMEHTbI, MPOBOAUTL HabMOAEHNS,
[ienaTb BbIBOAbI MO pe3yfbTatam
3KCMepumeHTa Npu NpoBefeHNN
NabopaTopHbIX OMbITOB U MPaKTUYECKNX
pabor.

CnepoBatb npasunam 6e3onacHom
paboTbl B nabopaTopum

MpY UCNONb30BaHNN XUMNYECKOM
nocyael 1 060pyL0BaHMS.

cnonb3oBaTh NPy BbINOHEHUN
y4ebOHbIX 3alaHNI1 TEKCTbI YHeOHMKa,
CMnpaBoYHble MaTepuabl
(Mepuognyeckyro cucTemy XMMUYECKMX
anemeHToB . V. MeHpaeneeBa, Tabnunuy
PacTBOPMMOCTU KNC/IOT, OCHOBaHWI 1
CO/EN B BOAE, 3NEKTPOXUMUYECKNIA Psf
HanpsHKeHWUA MeTa/10B)
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anMasa, rpadura, qynnepeHa.
O3HaKOoM/IeHMe C NpoLLeccoM afcopoumm
PacTBOPEHHbLIX BELLECTB
aKTUBMPOBaHHbLIM YIEM U YCTPOCTBOM
npoTMBOrasa.

O3HaKoM/IeHUWe C NpoAyKUMen
CUTMKATHOW MPOMbILLIEHHOCTY
(Bugeomatepuasnbl: cunnkaTHas
MPOMbILLISIEHHOCTD).

Mogenn MmoneKyn opraHMYeckmnx
BELL|eCTB.

J1abopaTOpHbIiA ONbIT:

[Mony4yeHne, cobupaHue, pacrnosHaBaHme
N U3y4YeHue CBOWCTB YI/IEKMAC/Oro rasa.
[MpoBeAeHMEe KaueCTBEHHbIX peakLmi

Ha KapboHaT 1 CUIMKAT-UOHbI U
N3yYeHne NPU3HAKOB NX NPOTEKaHUS.
[MpakTnyeckune paboThbl:

Ne 4. ['lonyyeHune yriekmucnoro rasa,
N3yyeHne ero CBOWCTB.

Ne 5. PelleHue akcnepuMeHTa/IbHbIX
3afla4 o Teme «BaxkHeWLLne HemeTaN bl
N NX COEIMHEHUS»

BbluncneHus:

MO YPaBHEHUAM XUMUYECKUX peakLmi
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O6Lan xapaKTepucTnKa XMMUYECKMX
3/IEMEHTOB - META/I/10B HA OCHOBAHWUN NX
MosIoXKeHNs B MepunoanyecKoin cucteme
XUMNYECKNX 3IEMEHTOB

.. MeHpeneesa 1 CTpOeHUA aTOMOB.
CTpoeHune meTaioB. MeTannnyeckas
CBA3b M MeTa/ININYecKas
KpUCTa/iNn4Yeckasn peLuéTka.
INEKTPOXUMMNYECKUIA PAL HANPSXKEHWIA
MeTasiNoB. PusnYeckme n XMMUYECKmne
ceoricTBa MeTanos. O6LLMe Cnocobbl
nosnyyeHus MeTanoB. NMoHATHE

0 KOPpO3un MeTas1/iI0B, OCHOBHbIE
CMocoobI 3aWmUTbl UX OT KOPPO3UK.
Cnnasbl (CTaslb, YYyryH, LHOPTIFOMUHWIA,
OpOH3a) M UX NPUMEHEHMWE B ObITY U
MPOMBbILLIEHHOCTW.

XVMUNYECKUIA IKCMEPUMEHT

[eMOoHCT paumu:

O6pasLibl METAINOB U Cr/1aBOB.
3yyeHune pe3ynbTaToB KOppO3un
METa/I/10B (BO3MOXHO M1CMO/b30BaHWe
BUeoMaTeprasnos).

NabopaTopHble ONbIThI:
O3Hakom/eHve ¢ 0bpasLamy MeTasifios U1
CMNaBoB, UX (PU3NYECKMMM CBOMNCTBAMMU.

PacKpblBaTb CMbIC/T U3yYaeMbIX NOHSATUI
M NPUMEHSATb 3TN MOHATUA NPY ONUCaHUN
CBOWCTB BELLECTB U X NPeBpaLLeHNA.
OO6BACHATL 00LLME 3aKOHOMEPHOCTY

B U3MEHEHWMN CBONCTB 3/1EMEHTOB-
METa/N/IOB U UX COEANHEHWNIA C YUYETOM
CTPOEHMSt NX aTOMOB.

XapaKTepn3oBaTb CTPOEHNE METasOB,
obLye (hr3nUecKmne N XMMUYECKMe
CBOMCTBA METa/I/10B.

Xapaktepu3oBaTb 006LLME CrOCOObI
MONyYEeHMS METa/INOB.

OnucbIBaTb CNOCo06bI 3aLLMTbl META/IOB
OT KOppo3uu.

Cneposatb npasuiam 6e30MacHom
paboTkl B laboparopuin npu
MCNOMb30BaHMMN XUMMUYECKON NOCY bl 1
06opynoBaHus.

Mpon3BOANTL BbIYMUCNEHNS

M0 YPaBHEHUAM XUMUYECKUX PeakLuii,
€C/IM OAVH U3 peareHTOB COAEPXXUT
NprMecH.

YuacTBoBaTb B COBMECTHOM paboTe

B Mape unu rpynne.

\cnonb3oBaTh NP BbINOSHEHNN
YUeOHbIX 3aflaHNI TEKCTbI YUebHMKa,
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BbluncneHums:

M0 ypaBHEHNAM XMMUYECKMX peakLnid,
€CNN OAMH U3 peareHToB COAePXKUT
npumecu

LLlenoyHble MeTa//bl: NMONOXKEHWE

B [MepmroAnYecKoin cucteme XMMUYECKNX
anemeHToB A./1. MeHaeneesa, CTPOEHWE
NX aTOMOB, HaXO0X/AeHue B Npupoe.
®un3nyecKre 1 XMMUYECKMe CBOMCTBA
(Ha npumepe HaTpusA 1 Kanms). OKeugbl
N TUAPOKCUALI HATPUA N Kaus.
[MprMeHEeHME LLENOYHbIX META/I/IOB U UX
COeVHEHIA.

LLlenoyHo3eMe ibHble MeTa//1bl MarHWUiA 1
KanbLWii: nonoxeHue B Mepnoanyeckon
cucTeme XMMUYECKNX 3/1EMEHTOB

O.W. MeHpgeneesa, CTPOeHME NX aTOMOB,
HaxoXJeHune B npupofe. Pusmyeckme u
XMMUYeCKNe CBOMCTBa MarHusa v
Kanbums. BaxkHelLLne coegnHeHNs
Ka/ibLums (oKcug, rmapokcua, conm).
YKECTKOCTb BOAbI 1 CrOCO0bI eé
yCTpaHeHus.

AJNIOMUHWIA: MO/I0XKEHWE

B MepmroAnYecKoin cucteme XMMUYECKNX

CMnpaBoYHble MaTepuabl
(MeprognyecKkyto CUCTEMY XMMUYECKMX
anemeHToB [, V. MeHzeneesa, Tabnmuy
PacTBOPMMOCTU KUC/IOT, OCHOBaHWI 1
CO/Iei B BOAE, 3NEKTPOXUMUYECKUNIA PAaL
HanpsHKeHUA MeTa/10B)

OO6bACHATL 06LLMe 3aKOHOMEPHOCTH

B M3MEHEHUWN CBONCTB 3/1EMEHTOB-
MeTa/I/I0B U UX COEANHEHWNIA B rpynnax

C YY4ETOM CTPOEHMSI NX aTOMOB.
XapaKtepur3oBaTb (pnu3nyecKume u
XMMUYeCKMe CBOINCTBA MPOCTLIX BELLECTB
METa/INOB M UX COeANHEHNIA (OKCUAOB,
rMOPOKCUI0B, COMelt), cnocobbl Nx
NofyyYeHns, NPUMeHEHNEe 1 3Ha4YeHne

B MPUPOAE Y XXU3HW YesioBeKa.
YcTaHaB/mMBaTb NPUUNHHO-
CeICTBEHHYHO CBA3b: CTPOEHMe
BelLecTBa —>CBOWCTBA —>MPUMEHEHNE -
Ha NprMepax n3y4aeMblX BELLECTB.
Pacno3HaBaTb C MOMOLLbI0 Ka4eCTBEHHbIX
peakuuii MOHbI META/IIOB: MarHus,
Ka/ibLnsi, aIFOMUHNA, LMHKA, >xenesa (11)
nxenesa (I11), megn (I1).

[lokasbiBaTb aM()OTEPHbI XapaKTep
OKCWZO0B 1 T'MAPOKCUAOB a/IIOMUHUSA 1
LIMHKa.
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anemeHToB A./1. MeHaeneesa, CTPOEHME
aToma, HaxoXXeHne B Npupoge.
®un3nyecKre N XMMUYECKMe CBOMCTBA
atoMUHMA. AMGOTEPHbIE CBONCTBA
oKcuaa v ruapokcmaa anoMUHUS.
>Keneso: nonoxeHue B NeproanyecKoit
CUCTEME XMMUYECKNX 3/IEMEHTOB

O./1. MeHpeneeBa, CTpOeHWE aTtoma,
HaxoXxeHve B npupoge. dusmnyeckme un
XMMUYeCKMne CBOCTBa enesa. OKcuabl,
rmapokeunabl u conu xxenesa (1) v xxenesa
(111), nx cocTas, CBOMCTBA U NOYYEHNE.
XVMNYECKNIA IKCMEPUMEHT

[eMoHCT paumu:

Oco6eHHOCTY B3aMMOLENCTBUA OKCnaa
Ka/lbLisi U HATPUS C BOAOW (BO3MOXHO
MCNONb30BaHME BUAEOMAaTEPUAIOB).
OkpaluvBaHue MnaaMmeHn NoOHaMK HaTpus,
Ka/ins 1 Kanbums (BO3MOXHO
1CNONb30BaHME BMAEOMaTEPUAIOB)
ccnepoBaHne CBOMCTB XKECTKOI BOADI.
[MpoLiecc ropeHns »enesa B KUCIopoae
(BO3MOXXHO MCNO/b30BaHME
BUEOMaTEPUAIOB).

JlabopaTopHbIe ONbITHI:

[MpoBeAeHMe KaueCTBEHHbIX peakLmil

Ha MOHbI (MarH1a, KanbLUus, amtoMUHNA,

MnaHnpoBaTh N OCYLLECTBASATD

Ha NPaKTUKe XMMUYECKme
3KCMEPUMEHTbI, NPOBOANTL HabMHOAEHNS,
Aenatb BbIBOAbI MO pe3y/bTaTam
3KCMepUMeHTa Npu NpoBeAeHNN
NabopaTopHbIX OMbITOB U NPaKTUYECKMX
paboT.

Cneposatb npasuiam 6e3onacHom
paboTbl B nabopaTopuu

PV UCMO/b30BaHUM XMMUYECKOM
nocyael 1 06opyLoBaHUS.

Mpon3BOANTL BbIYNCIEHUS

M0 XMMNYECKNM YPaBHEHUSAM.
YyacTBoBaTb B COBMECTHOM paboTe

B Mape wnu rpyne.

BbicTpanBaTb pa3BEpHYTble MUCbMEHHbIE
N YCTHbIE OTBETHI C OMOPOA

Ha MHopMaLuo 13 y4yebHMKa U
CMpaBOYHbIX MaTEPMAsIoB, FPamMOTHO
MCNONb30BaTb NU3YYEHHbIN MOHATUMHLIN
annapat Kypca XuMumu
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LUMHKa, Xenesa (1) nxenesa (1), meam
(1), onncaHve NpU3HaKoB UX
NpoTeKaHus.

ccnepoBaHne amOTePHbIX CBOWCTB
rMApoKcuaa a/lloMUHUA N TMApoKcuaa
LIMHKa.

[MpakTunyeckne paboThbl:

Ne 6. XKECTKOCTb BOAbI M MEeTObl €8
yCTpaHeHus.

Ne 7. PelleHme akcnepuMeHTa/IbHbIX
3afa4 no Teme «BaxkHelLLne meTan/bl U
NX COeaNHEHNS».

BbluncneHuns:

M0 YPaBHEHUAM XUMUYECKMX PeakLmii,
eC/IN OWH W13 peareHToB AaH B U30bITKe
NN COLEPXKUT NPUMECH;

MacCOBOW [10/IN BbIXO4a MPOAYKTa
peakuum

BelyecTBa 1 matepuaibl B NOBCEAHEBHOM
XUM3HW YyenoBeKa. besonacHoe
MCNO/Mb30BaHME BELLECTB N XMMUYECKNX
peakuuii B 6bITy. Nepsas NnomoLLb npu
XUMUYECKUX 0XKOraxX 1 OTpaB/ieHUSIX.
XNMUYeCKoe 3arpsa3HeHe OKpyXKatoLLel
cpenb! (NpegensbHas fonycTrmMas

XapaKTepn3oBaTb Po/ib XUMUK

B pa3/IM4YHbIX cthepax AesTeNbHOCTH
NIOfEN, OCHOBHbIE BELLECTBaA U1
MaTepuasibl, NPUMEHSIEMbIE B YKN3HW
COBPEMEHHOIO Ye/IOBEKA.

O6BACHATL YCN0BUSA 6€30MacHoOro
MCNOMb30BaHNSA BELLECTB U XMMUYECKMX
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KOHLIeHTpaLmMa BeLecTB. Ponb XMMmnu
B PELLEHNN 3IKOJTOTNYECKUX I'IpO6J'I€M.

XUMUYECKUIA IKCTIEPUMEHT :
[eMOoHCT paumu:
N3yueHre 06pa3LoB MaTeprasios

(CTeKJ'IO, cnnaBbl META/110B, NMOMNMEPHbIE

marepuanbl)

peakuunii B ObITy.

AHaNN3MpoBaTh N KPUTUYECKU
OLEHMBaTb UH(OPMALMIO O BNUSAHUN
MPOMBILLIEHHOCTW, CENbCKOro X0351CTBa,
TpaHcrnopTa 1 [Ip. Ha COCTOSIHME
OKpY>KatoLLein cpefpl.

YMeTb 0Ka3blBaTb MepBYH NOMOLLb

MPY XMMUYECKNX 0XKOrax 1 OTpaB/IEHUAX.
MpuHUMaTL yyacTue B 06CY>KAeHNM
NPO6/71EM XMMNYECKOIN N 3KOSTOTMYECKON
HarpaB/IEHHOCTK, BbICKa3blBaTb
COOGCTBEHHYIO NMO3ULINKO NO NPo6eme n
npeanaraTe BO3MOXHbIE MyTU eé
peLleHms
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