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®denepanbHas padouas mporpamma 1o yueOHoMy npeamery «Xumus» (6a30Bbii
ypoBeHb) (TIpeaMeTHas 001acTh « ECTECTBEHHO-HAYUHbIE TTPEAMETHI) ) BKIIOYACT
MOSICHUTENBHYIO 3aIMCKY, COJIepKaHNE O0yUEHHUs], INTAHUPYEMbIE PE3YJIbTAThI
OCBOEHUS MPOTPAMMBI TI0 XUMHH, TEMATUYECKOE MIAHUPOBAHUE.

[TosicHuTenpHaAsE 3amucKa OTpakaeT oO0Iue IeMu W 3aJaud HU3y4YeHUs XUMUU,
XapaKTEPUCTHKY TICUXOJOTUUECKUX MPEANOCHIIIOK K €€ H3YYCHHIO O0ydYaroIuMHCH,
MECTO B CTPYKType Y4eOHOTro TUIaHa, a TaKKe MOAXOJAbl K OTOOpY COAEpKaHUs, K
OTIPEICJICHUIO TJIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydYeHHs] PACKpPBIBAET COJACpPXKATEIbHBIC JIMHUHM, KOTOPHIC
IpeayiaratoTcs sl 00s13aTeTbHOTO M3YYEHUSI B KaXKJOM KJIacCe Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHus.

[InaHnupyemMbie pe3yJbTaTbl OCBOCHHUS MPOrpaMMbl IO XHMHHU BKIIOYAIOT
JUYHOCTHBIE, METalpeAMETHBIC PE3yJIbTaThl 3a BECh MEpUOj OOyuYeHHsS Ha YPOBHE
OCHOBHOT'O 00111eTO 00pa30BaHUs, a TAKKE MPEIMETHBIC IOCTUKEHUS 00yJaroerocs 3a
KQKJIBI 101 00yUeHUSI.
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHH Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs COCTABJIEHA Ha
OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl
OCHOBHOTO 0011eT0 00paszoBanwsl, mpeactaBieHHbIX B DI'OC OO0, a Ttaxke Ha OCHOBE
denepanbHOl paboueit MporpaMMbl BOCITUTAHUS U C YUETOM KOHIICTIIIMA TPETIOAaBaHuUs
y4eOHOro mpeaMmera «XuMUsS» B 00pa3oBaTelbHbIX oOpranuzanusx Poccuiickoit
Oenepanun.

[Iporpamma o XxuMuu pa3zpadoTaHa € LENbI0 OKa3aHUs METOJMYECKOM MOMOIIU
YUHUTEI0 B CO3/IaHUU pabouyeil mporpamMmbl 1o y4eOHOMY MIPEAMETY.

[Iporpamma 1o xumMum Ja€T NpeICTaBICHUE O LENX, OOIIeH cTparerun 00y4deHus,
BOCIIUTAHUS W  Pa3BUTHSA OOYYAIOIIMXCS CpPEACTBaMHU  y4eOHOTO  TpeaMeTa,
yCTaHaBJIMBAaET  O0f3aTelIbHOE  MPEAMETHOE  COJAEp)KaHUE,  IMPEayCMaTpUBAET
pacrpejiesieHre ero 1Mo KiaccaM U CTPYKTypUpPOBAHUE M0 pa3jieiaM U TeMaM IPOrpaMmbl
10 XUMHH, OTIPECIISIET KOJIMUSCTBEHHBIC M KAUECTBEHHBIC XapaKTEPUCTUKH COJICPIKAHMS,
PEKOMEHTyeMYI0 TIOCIIEI0OBATEIIbHOCTh U3YUEHUSI XUMHUU C YUETOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€H, JOTUKH Y4EOHOIro IMpoIlecca, BO3PACTHBIX OCOOCHHOCTEN
oOyyJarommxcsi, onpeeaseT BO3MOXKHOCTU MpeaMeTa [JIs peaau3alud TpeOOBaHUU K
pe3yabpTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeNIbHON MPOTPaMMbI Ha YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi, a Takke TpeOOBaHUN K pe3ysibTaTaM 00yUYEHUs: XUMUHU Ha YPOBHE
1eJIe U3ydeHus MpeIMeTa U OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIHLHOMN JEATETLHOCTH
00yJaroIIerocs 1o OCBOSHUIO y4eOHOT'O COJICPKAHMUS.

3HaHWE XWMHH CIY)XUT OCHOBOW g (OPMHUPOBAHUS  MHPOBO33PCHHUS
0o0yyJaromerocs, ero npejacTaBICHUN O MaTEepPUATbHOM €IMHCTBE MHpPA, BAXXHYIO POJIb
UrparoT GOpMHUPYEMbIE XUMUEH MPEJCTABICHUS O B3aMMOIIPEBPAIICHUSIX YPHEPTUU U 00
ABOJTIOIIMN BEIIECTB B TPUPOJIC, O MyTAX PEIICHUS TI00ATBHBIX MPOOJIEM YCTONIHBOTO
pPa3BUTHUSL YEJIOBEUECTBA — CBIPbEBOM, DHEPr€TUUECKOW, IMHUILIEBOM U SKOJIOTHYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHHS.

N3ydenune xumMuu: cocoOCTBYET peau3aliui BO3MOKHOCTEH Il CaMOpa3BUTHUS U

dbopmupoBaHUs
KyJIbTYpbl JIMYHOCTH, €€ 00mel u (QyHKIIMOHAILHON TPaMOTHOCTH; BHOCHUT BKJIAIl B
dbopMUpOBAHHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEH OO0ydYarolIuXcCsi, HAaBBIKOB HX
CaMOCTOSITEIIbHON Y4eOHOU JEATENHHOCTH, YKCIIEPUMEHTATBHBIX M UCCIEI0BATEIIbCKUX
yMEHUH, HEOOXOIUMBIX KaK
B TOBCEIHEBHOW >XM3HH, TaK W B MPO(ECCUOHATHHOU NEITEITLHOCTH; 3HAKOMHUT CO

cnenu@UKo HAyYHOTO MBILIICHUS, 3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOTO
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B3IUIS1/1a HA €AMHCTBO IIPUPOJIBI M YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAllOM B

(bopMHpPOBAHNY €CTECTBEHHOHAYYHOM I'PaMOTHOCTH O0YYaIOIIUXCS; CIOCOOCTBYET

(GbopMHPOBaHUIO [IECHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM

3HaHUSM, K MPUPOJE, K YeTOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTUYECKOE 0O0pa30BaHUE
00yJaroImMXxcs.

Jlanuple HampaBiieHUsT B OOYYEHHHM XUMHUU O0O0ECHeuuBaIOTCA CHEeHU(pUKON
coJiepKaHusl y4eOHOTO MpeAMETa, KOTOPBIH SIBISIETCS MEeJarorHuecky aJanTHPOBAHHBIM
OoTpakeHneM 0a30BOM HAyKH XMMHH Ha OMPENeIEHHOM JTarne €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOUIMMUCS CHUCTEMbl MEPBOHAYAJIBHBIX TMOHITHA XHMHH, OCHOB
HEOPTaHUYECKOM XMMHUHU U HEKOTOPBIX OTHAEJIBHBIX 3HAYMMBIX MOHATHU OPraHUYECKON
XUMUMU.

CtpykTypa conepkaHUsi NpPOrpaMMbl MO XHUMHH CQOpMHUpOBaHA HAa OCHOBE
CHUCTEMHOT0 NToAXxoAa K €€ n3ydennto. CoepKaHue CKIAAbIBAETCSA U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IOHATUIN 0 XUMUYecKoi peakiuu. Ooe
9TU CUCTEMBI CTPYKTYPHO OPTaHW30BAHBI 110 MPHUHIMIY NOCIEN0BATENBHOTO PAa3BUTHSA
3HAHUU Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOIO YPOBHS:

ATOMHOMOJIEKYJISIPHOI'O YUYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

YYEHHS O CTPOCHHH aTOMa U XMMHUUYECKOU CBSI3U; MPEACTaBICHUI 00

AIEKTPOJIMTUYECKON JUCCOLMALIMY BELIECTB B pACTBOPAX.

TeopeTnueckne 3HaHUS PaCCMATPUBAIOTCS HA OCHOBE IMIIMPUYECKU MOJyYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJJHOTO YPOBHS K JAPYyTromy,
BBINIOJIHASL (DYHKUMU OOBSICHEHHS M TPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IIPUMEHEHMS U IIOIYYEHHS U3YYaeMBbIX BELIECTB.

OcBoeHMe IporpaMMsbl IO XMMHH CLIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOMN COCTABJIAIONIEN HAYYHOM KAPTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU NPUPOBL,
LIEHHOCTHOI'O OTHOWLIEHUSI K HAYyYHOMY 3HAHHIO U METOJIaM II03HaHUsA B Hayke. M3yuenue
XUMHH TPOUCXOANT C MIPUBJICUCHUEM 3HAHUN U3 paHee U3YUYCHHbIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 kiacce» 1 «dPusnka. 7 Kiaacey.

[Ipu m3yueHUn XUMUU MPOUCXOAUT (HOPMHUPOBAHME 3HAHWNA OCHOB XUMHUYECKOMN
HayKM Kak OOJaCTH COBPEMEHHOIO0 E€CTECTBO3HAHMS, MPAKTUYECKON AESITeIbHOCTU
YeJloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajadya y4eOHOro
npeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX 3HAHUNA — Ba)KHEMIIUX
(GakToOB, MOHATHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUM, TOCTYIHBIX O00OIIEeHUN
MHPOBO33PEHYECKOTO XapaKTepa, Si3blka HAyKHU, B MPUOOLIEHUU K HAYYHBIM METOJIaM
NO3HAHMS TMPH U3YYCHUU BEIIECTB M XHUMHUYECKUX peakuuid, B (GOPMUPOBAHUU U
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pPa3BUTHH IMO3HABATEIBHBIX YMEHUA M MX NPUMEHEHUU B Yy4E€OHO-IO3HABATEIbHOU U
y4€0HO-UCCIEeI0BATENBCKOM AEATEIbHOCTH, OCBOEHUH MPaBui 0€301acHOr0 00palleHus
C BEILIECTBAMHU B ITOBCEIHEBHOM JKU3HH.

[Ipn u3ydyeHMu XUMHH Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMS BaXKHOE
3HaYEHUE NPUOOPENN TaKue 1IeNIU, KaK:

dbopmupoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, rOTOBOM
K €aMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY NPHUHSTHIO PEIICHHM,

CIOCOOHOM aganTUPOBATHCS K OBICTPO MEHSIIOIITUMCS YCIIOBHUSM KW3HU; HAITPABICHHOCTh
00y4eHHs Ha CUCTeMaTH4eCKoe MPUOOIIeHne 00ydarouXcs

K CaMOCTOATENIbHOW IO3HABAaTEIbHOW AESATEIbHOCTH, HAyYHBIM METOJaM ITO3HAHUS,
GbopMUPYIOIIUM MOTHUBAIIMI0O W Pa3BUTHE CIOCOOHOCTEH K XHUMHH; OOECIeuCHHE
YCJIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETCHHIO OOYYarOIIMMHKCS OIbITa pa3sHOOOpa3HOU
JEATCIbHOCTH, TIO3HAHUSI M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHIIMI), MMEIOIUX YHHUBEPCAJIbHOE 3HAYEHUE [JIi Pa3IUYHBIX BHUIOB
nesTeabHoCTH; (opMHUpoBaHHE OOMIEH (QYHKIIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH,

B TOM YHUCJIC YMEHUU OOBSICHSITH U OIIEHUBATh SIBIICHUS OKPY>KAIOLIEro MUpPa, UCIOJIb3Ys
3HaHUS W ONBIT, MOJYYCHHBbIC MPU H3YYCHUM XUMUH, NMPUMEHATh UX MPU PEIICHUU
npoOjieM B TIOBCETHEBHOW KU3HM M TPYJIOBOM JEATEIbHOCTH; (OPMUPOBAHUE Y
00y4arMMXCsi TYMaHUCTUYECKUX OTHOILICHHWM, TMOHUMAHUS LEHHOCTH XHUMHYECKUX
3HAHUHU JUISI BRIPAOOTKH SKOJIOTMYECKH 11e71eCO00pa3HOT0 MOBECHUS B OBITY U TPYI0BOU
JEATEIIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOM CPEIbI;
pa3BUTHE MOTUBAIIUU K 00YUYEHHUI0, CIOCOOHOCTEH K CAMOKOHTPOJIIO Y CAMOBOCITUTAHUIO
HAa OCHOBE YCBOCHHUS OOIICUETIOBEUYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MTPOGUIIS U HAMIPABJICHHOCTH JTAJIbHEHIIIET0 00yUeHHUS.

OO611ee 9nCiIo 9acoB, peKOMEHIOBAHHBIX ISl U3yUYeHUs XUMuu, — 136 JyacoB: B 8
Kkacce — 68 JacoB (2 yaca B Hezieni0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

JI1st KaXKI0T0 Kilacca MpelyCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITH UCTIOJIF30BAHO YUYACTHUKAMH 00pa30BaTEIbHOTO TIpoliecca B MesisiXx (POpMUPOBAHUS
BapUATUBHOMN COCTAaBIIAIONICH COepKaHUsI KOHKPETHOM paboueit mporpamMmsbl. [Ipu sTom
oOs3aTenbHas (MHBapUAHTHAsl) YacThb COJEP)KaHUSI MPEAMETa, YCTAaHOBJICHHAS
puUMeEpHON pabodeil mporpaMMoii, U BpeMsi, OTBOJIUMOE Ha €€ N3ydeHue, TOHKHBI OBbITh
COXPaHEHBI MOJTHOCTHIO.
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COJEPKXAHUE OBYUYEHUA

8 KJIACC IlepBoHayajibHble XUMHYECKHE TOHATHS
[Ipeamet xumun. Posib XUMHUM B )KU3HH YellOBeKa. XUMUS B CUCTEME HayK. Tena u

BelecTBa. OU3nyeckue CBOMCTBA BEUIECTB. ArperaTHoe coctosiHue BeuecTs. [lonsTue
0 MeToJax IO3HaHWs B XUMHH. YucTble BemectBa M cMmecu. CriocoObl pasjenieHus
CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[TpocThle U CII0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass Gopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcuUTenbHass aroMmHasi macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMHUYECKOTO 3JIEMEHTA B COEAMHEHUH.

KomnuectBo BemectBa. Monb. Mosspaast Macca. B3anmMocCBsI3b KOM4eCcTBa, MaCChI
U 4YHUClIa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo QopMynamM XUMHYECKUX
COCIUHEHUU.

OuU3NYECKUE U XUMUYECKUE SIBJICHUS. XUMHUYECKasl peaklus U €€ MpU3HaKU. 3aKOH
COXpaHEHHUSI MacChl BeIeCTB. XuMuueckue ypaBHeHus. Knaccudukanuss XuMudeckux
peakumii (CoeMHEHMs, pa3JIoKEHUs, 3aMeeHUs, 0OOMeHa). Xumuyeckuu 9KCnepumenm:

3HAKOMCTBO C XHMHUYECKOM TMOCYyA0W, MpaBWjiamMu padboOThl B JiabopaTopuul U
npuémMamMu oOpalleHust ¢ J1abOpaTOpHbIM O0OPYJOBAaHUEM, HM3YyUYEHHE W OIKCAHUE
(bu3YeCKUX CBOWCTB OOpAa3IOB HEOPTAHMUYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKUX
(Tu1aBieHUE BOCKA, TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUTICHUE U KOHJICHCAIUs
BOABbI) M XUMHUYECKUX (TOpEHHWE CBEYM, MPOKAIMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) SIBJIICHWH, HAOJIONEHHE W OMHCaHWE MPU3HAKOB
NPOTEKaHUSI XMMUYECKHX peakluil (pas3nokeHue caxapa, B3aMMOJICUCTBHE CEPHOU
KHUCIIOTBI C XJIOpHIOM Oapus, pasnoxkenue ruapokcuna meau (II) mpu marpeBanuw,
B3aUMOJICHCTBHE Kefe3a ¢ pacTBopoM cosir Meau (I1), u3ydenue crnocoboB paszesieHus
cMecel (c TMOMOIIBI0 MarHuTa, (QUIbTPOBaHWE, BbIIAPUBAHUE, JAUCTHILIALIMS,
xpoMarorpadusi), IPOBEACHUE OYUCTKHA TMOBAPEHHON COJIM, HAOIIOJCHUE U OIKCAHHE
pe3yJbTaTOB TMPOBEACHMS ONbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MaccChl,
CO3/laHhe MoOJieNied MOJEKyd (IIapOCTEP>KHEBBIX). BaxkHeililue NpeacTaBUTEIN
HEOPraHMYeCKHUX BellecTB

Boznyx — cMech razoB. CocraB Bo3yxa. Kuciopoa — 3eMeHT U IpocToe BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3HNUYECKHE W XUMUYECKHE CBOWCTBA (peakiuu
ropenus). Oxcunsl. [lpumenenue kucinopoma. CrmocoObl MOMyYEHUS KHCIOpPOJa B
naboparopud W TpombinuieHHOCTH. KpyroBopor kuciopoma B mpupojae. O30H —
AUTOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.
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TemnoBoii 3 heKkT XUMUIECKON peakIiK, TEPMOXUMUYECKUE YPaBHEHHS, 9K30- U
SHAOTEPMHUYECKHE pEAKINUH. TOIIMBO: Yyrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUICHUE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonmopon — snemeHT M mpocrtoe BemecTBo. HaxoxneHune Bomopona B IpUPOJE,
bu3nUeckue U XMMUYECKHUEe CBOWCTBA, MPUMEHEHHE, CIIOCOObI momydeHusi. KucmoTsl u
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoMcTBa BOAbl. Bonma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBIILIEHHBIE paCTBOPbI. PacCTBOPMMOCTD BelIECTB B BoAe. MaccoBasi J10J1s BEIIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. Poib pacTBOPOB B IPUPOJE U B
YKW3HU 4yenoBeKa. KpyroBopoT Boabl B pupoe. 3arpsi3HEHUE MPUPOAHBIX Boa. OXpaHa
Y OYUCTKA MMPUPOJIHBIX BOJI.

Knaccudukanust Heopranmueckux coenunenuit. Oxcunapl.  Knaccudukarus
OKCH/JIOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HeconeoOpasyromue. Homenknarypa okcuaoB. dusznueckue U XMMHYECKHE CBOWCTBA
okcuoB. [lomydenune okcuIoB.

OcHoBanus. Kiaccudukanys OCHOBaHUM: IIEIOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknatrypa ocHoBanuil. Pusnueckue U XUMHYECKUE CBOMCTBA OCHOBAHUM.
[Tomy4yeHnne OCHOBaHMIA.

Kucnotel. Knaccudukanusa xkucnor. Homenknatypa kucinor. dusmueckue u
XAMUYECKUE CBOMCTBA KUCJIOT. Psan aktuBHOCTH MeTtaiuioB H.H. bekerosa. [lonyuenne
KHCJIOT.

Comu. Homenknarypa coneit. ®U3nuecKkue 1 XMMAYECKUE CBOMCTBA COJICH.
[TomyueHue couei.
['eneTnyeckast CBA3b MEXKY KIaCCaMU HEOPTaHUYECKUX COCAUHEHUN. Xumuueckuu

IKCnepumenm.

KauyeCTBCHHOE OIPEICICHUE COJCPKaHMs KHUCIOpPOJa B BO3AyXE, IOJydYEHUE,
coOupanue, pacro3HaBaHWEC W HM3yYCHHE CBOWCTB KHCIOpOAa, HAOI0ICHUE
B3aMMOJICCTBHS BEIIECTB C KUCJIOPOJOM U YCIOBHUS BO3HUKHOBEHHS W MPEKpPAIICHUS
roperust (mokapa), O3HaAKOMJIEHHE C OOpa3llaMu OKCHUJIOB M OIKMCAaHUE WX CBOWCTB,
MOJIy4eHHE, COOMpaHue, pacrlo3HaBaHWE M HM3YyYCHHE CBOMCTB BoJopoaa (TOpeHHe),
B3aumojieiictBue Bojopoaa ¢ okcuaoM Meau (II) (BO3MOXHO HMCIOJIB30BaHUE
BHUJICOMATEpUAIIOB), HaAOIIOJICHHE OO0pa3loB BEIIECTB KOJMYECTBOM 1|  MOJb,
WCCJIEIOBAHNE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB € ONPEAEIEHHON MAaCCOBOM 10JI€M PAaCTBOPEHHOIO BELIECTBA,
B3aMMOJICUCTBHE BOJIbI C METAJUIAMH (HATPUEM U KaJbIIeM) (BO3MOKHO MCIOIb30BAHKE
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BUJICOMATEPHUAIIOB), HCCIICOBAaHUE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3THMIHBIX
KJIAaCCOB, HAOJIOJICHUE M3MEHEHHUs OKPACKHM MHIMKATOPOB B PACTBOpPAX KHUCIOT U
niesoue, u3yueHue B3auMoiercTBus okcuaa meau (1) ¢ pacTtBopom CepHOM KHCIIOTHI,
KUCJIOT  C METaJUIlaMHM, PEAKUUd HEUTPpAIM3AlUU, T[OJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOT0 METajla JIPYyTMM U3 pPacTBOpa COJHM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a7ad 1o TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

Hepuoanuyeckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux diemenros JI.H.
Menzaeneesa. Crpoenue aTOMOB. XuMuYecKas CBS3b.
OKHCIUTETILHOBOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKM KJIACCU(DHUKAIMNA XUMUYECKHX 3JeMEHTOB. [loHsATHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMEIIbHBIE METAJUIbI, TaJIOr€Hbl, THEPTHbBIE
rasbl). DJIIEMEHTbI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHUIBI.

Ilepnonmueckuit 3akoH. llepmonnueckas cucrema XMMHUYECKUX dieMeHTOB J[.M.
MenpeneeBa. Koporkonepuognas u JuimHHomepuonaHas ¢opmbl Ilepuonnyeckoit
cucTeMbl XuMu4deckux anemMeHToB /.M. Menneneesa. Ilepuoas! u rpynnsl. @usnyeckui
CMBICJI IOPSIIKOBOI'O HOMEPAa, HOMEPOB IIEPUOA U TPYIIILI JJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX suep. M3oromsl. Onextponsl. CtpoeHue
AJEKTPOHHBIX 000J0YEK aTOMOB NEpBbIX 20 XUMHUYECKHUX 3JeMeHTOB llepuoanueckoii
cucrembl J[.M. MenneneeBa. XapakTepuCTHKa XHUMHUYECKOTO JJIEMEHTA IO €T0
noJioxkeHuto B [lepunoanueckoii cucreme .M. MeHeneena.

3aKOHOMEPHOCTM HM3MEHEHHUS paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB IO IPyMNIaM U NepUoaaMm.

3nauenue llepuonuueckoro 3akoHa W Ilepuoguyeckoil CUCTEMBI XUMHYECKUX
AJIEMEHTOB JUJIS Pa3BUTHA HAYKHU U ITpakTuku. [[.11. MeHnneneeB — y4€HbIN U TpaKIaHUH.

Xumnueckass  cBsi3b. KoBaneHTHass  (MOJNsipHasE M HEMOJSIPHAsl)  CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHus. OKUCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. IIponeccsl

OKHUCJIIEHUS ¢ BoOcCcTaHOBJIEHHUA. OKHCIUTEIM W BOCCTAHOBUTEIH. XuMuueckuil
9KCNEPUMEHM.:

n3ydeHue oOpaslloB BENMIECTB METAUIOB W HEMETaUIOB, B3aWMOJCHCTBUE
TUIPOKCUAA LIMHKAa C pPAaCTBOPaMM KHUCJIOT H IWIEJI0YEM, IIPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peaKIuid (TopeHue,
pEeaKIuu pa3oKeHUsl, COSTUHEHHUS).

Mesicnpeomemuvie cés3u
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Peanum3zamuss MEXIpeIMETHBIX CBS3¢H MNP HM3YyYeHWHM XUMHUHM B 8§ KJiacce
OCYIIECTBIIICTCS Yepe3 MCIIOJIb30BaHKME KaK OOIINX €CTECTBEHHOHAYYHBIX IOHATHH, TaK
U TOHATHH,  SABIAIONIUXCS  CHCTEMHBIMH I OTACIBHBIX  NPEAMETOB
€CTECTBCHHOHAYYHOTO IIUKJIA.

OO0mume ecTeCTBCHHOHAYYHBIC TTOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TCOPHS, 3aKOH,
aHaln3, CHHTE3, KiaccuuKalnus, ICPUOANYHOCTD, HAOIIOACHHE, HKCICPHMEHT,
MOJICTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: MaTepus, aToM, 3JCKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, H30TOIIHI,
pPaJIMOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPHYECKHIM 3apsd, BEIICCTBO, Telo, 00BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, (PU3NYCCKUEC BEIWYUHBI, CIUHHUIIBI H3MEPCHU,
KOCMOC, TUTaHEeTHI, 3BE3161, CoITHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOTIaeMbIE, TOIUTHBO, BOJTHBIC PECYPCHI.

9 KVIACC BemecTBo M XMMHUYECKas peaKus
[lepuonnueckuii 3akoH. lleproamueckas cucrteMa XUMHAYECKUX 3jeMeHTOB JI.U.

MenpneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIUSA, KaJbLUNSI U UX COCIUHEHUN B COOTBETCTBUHU
C TOJIOKEHHUEM 3JIEMEHTOB B lleprnoanyuecko cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUIbl XUMUYECKOMN CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW pEWIETKM U BHUAA
XAMHUYECKOM CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUUYECKHUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCSA K Pa3JIMYHbIM KJIacCaM HEOPTaHUYECKUX COECIUHEHUM,
TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XUMHUYECKUX peakiuii M0 pa3jIudyHbIM NpU3HaKaM (110 YUCTYy U
COCTaBY yYaCTBYIOIIMX B PEAKIIMM BEIIECTB, MO TEIIOBOMY 3 (eKTy, MO0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS] XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTanu3aropa). JK30- U SHI0TEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopocth XuMHUeckol peakuuu. IlonstTue 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [[OHATHE O TOMOTEHHBIX M TeTEepPOTeHHBIX
peakuusx. Ilonarue o karamuse. IloHstue o xumumuyeckoM paBHOBecuu. Daktopsl,
BJIUSIIOIIME HA CKOPOCTh XUMUUYECKOW PEAKIINH U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peaxkuuu, BJIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKnHu. CocraBienue YpPaBHEHUU
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OKUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIMM C UCIOJIb30BAHUEM METOJA AJIIEKTPOHHOTO
OasnaHca.

Teopusi BAEKTPONUTHYECKON IUCCOLMAIMU. OIJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexaHuW3M AHCCOLMAIMMA BEIIECTB C Pa3IMYHBIMU BHUAAMU
XxuMu4eckoit csizu. CreneHs aucconuanuu. CUIbHBIE U CIIa0bIe€ 3JIEKTPOJIUTHI.

Peakiuu moHHOro OoOMeHa. YCIOBHS NPOTEKAHMS PEaKIUi HMOHHOrO OOMEHa,
MOJIHBIE U COKPAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIIOT, OCHOBAHUM 1
COJICH B CBETE MPEACTABJICHUN 00 3JIEKTPONMTUYECKON Aucconuanuu. KadecTBeHHBIC
peakuuu Ha UOHBL. [IoHsATHE O TUAPOIU3E COJIEH.

Xumuueckuii SKcnepumenm:

03HAKOMJICHUE C MOJACIISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTaHUUYECKUX BEIIECTB
— METAJUIOB M HEMETAJJIOB (rpaduTa U aaMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHMUYECKOM pEakiuu OT BO3JCUCTBUS
pa3IMYHbIX (PAKTOPOB, HCCIEIOBAHUE BJEKTPOIMPOBOJHOCTH PACTBOPOB BEIECTB,
mpoliecca IUCCOIUAIMU KUCIIOT, IIEI0Yel U coyeil (BO3MOKHO HCIIOIB30BAHUE BUICO
MaTepuaioB), MPOBEJICHUE OMBITOB, MILTIOCTPUPYIOMINX MPU3HAKU MTPOTEKAHUS PEaAKIUI
MOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIJIETICHUE ra3a, 00pa3oBaHUE BO/JIbI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue,
peakiuy pasJIoKEHUs, COCIUHEHUS), PAclO3HABaHHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIBI0 KAaYECTBEHHBIX PEAKIUA HAa WOHBI, PEIICHUE SKCIEPHUMEHTAJbHBIX 3aJ]1ad.
HeMmeTaibl 1 MX coeIMHEHU S

OO0mras xapakTepucTrka rajioreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEPHbIE
creneHu okucienus. CTpoeHue u puandeckre CBONCTBA MPOCTHIX BEIIECTB — rajJOreHOB.
XUMUYECKHE CBOMCTBA Ha mpuMepe xjopa (B3auMOACHCTBHE C MeETaJlJIaMU,
HEMEeTaJUIaMH, Iesio4amu). XjaopoBoopo. ColisiHash KUCI0Ta, XUMHUYECKHUE CBOICTBA,
NoJyuyeHue, npuMeHeHue. JleiicTBrue Xjiopa U XJOpOBOJOPOJa HA OpPraHU3M YelIOBEKa.
Baxxneinmme XJIOpUIbl U UX HaX0XKICHUE B IPUPOJIE.

O6mas xapaktepucThka 351eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTeTIeHN OKucIeHus. CTpoeHue U PU3NIECKHe CBONCTBA MPOCTHIX BEIIECTB
— KHCIIOpOJIa M Cepbl. AJIJIOTPOIHBIE MOJU(PUKAIIMU KUCIOPOJa U CePhl. XUMHUUECKUE
cBolicTBa cepbl. CepoBOIOPO/I, CTpOEHUE, (PU3UYECKHUE U XUMUUECKHE CBOMCTBA. OKCHUIBI
ceppl Kak TMPEACTaBUTEIM KHCIOTHBIX OKCHAOB. CepHas Kuciaota, (U3HYECKHE U
XUMHUYECKHEe CBOMCTBA (0OIME KaK MPEeCTaBUTENS Kilacca KUCIOT U crenuduieckue).
XUMHYECKHE PEAKIUH, JIeKAIMe B OCHOBE MMPOMBIIUICHHOTO CIOco0a MOJydeHUs
cepHoil kucnoThl. [Ipumenenne cepHoi KUCIOThL. CONM CEPHOI KUCIIOThI, KAYECTBEHHAS
peakius Ha cyabdar-uoH. HaxoxieHue cepol U €€ cCoeAMHEHU B TPUpPoJie. XUMUYECKOe
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3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCIMHEHUSMH CEpbl  (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

O6mas xapakTepuctuka 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIC CTEMEHNU OKUCICHUS. A30T, paclpoCTpaHEeHHUE B MPUPOJE, GU3HICCKUE U
xummudeckue cpoiictBa. KpyroBopor azora B mpupoje. AMMUak, ero ¢puznueckue u
XUMHUYECKUE CBOICTBA, MojdyueHue u npumeHeHue. Coiu aMMOHUS, UX QU3NYECKUe Hu
XUMUYECKHAE CBOWCTBa, NMpuMeHeHue. KadecTBeHHash peakius Ha HOHBI aMMOHMSL.
A3oTHast KucjioTa, e€ moyiyueHue, PU3nYecKue U XMMUYECKHE CBOWMCTBa (0OIIME Kak
IpEeICTaBUTENS Kilacca KUCIOT U crenududeckue). Mcnonp3oBaHnne HUTPATOB U COJEH
aMMOHHSI B KA4eCTBE MHHEPAIBHBIX yAOOpEHHMH. XWMHUYECKOE 3arpsi3HCHUC
OKpY>KaloIel cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC JOK/IU, 3arpsI3HEHUE BO3/IyXa,
no4Bbl U BogoEMOB). Dochop, amnoTpornubie Mmoaudukanuu docdopa, puznueckue u
xumudeckue cBorctBa. Okcun ocdopa (V) u dochopHas kucnora, GuU3MUECKUe Hu
XUMHUYECKHE CBOMCTBa, TmonyudeHue. Hcmonb3oBanue (QocharoB B  KauecTBe
MUHEPAJIbHBIX yI00pEHUH.

O6mas xapaktepucTrka 351eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHH  OKHUCICHUA. YTJEpoJl, aJJIOTPONHbIE  MOAUUKAIINH,
pacrpocTpaHeHue B Mpupoje, (puznueckue M XUMHUYECKHE CBOMCTBA. AjcopOuus.
KpyroBopot yriepoaa B npupojse. Okcupl yriepoaa, ux GU3NYECKue U XUMHUUYECKHE
CBOMCTBA, JICHCTBUE HA KMBBIE OPTaHU3MBI, TTOJIYYCHUE U IPUMEHEHUE. JKOJIOTUUECKUE
npoOJieMbl, CBsi3aHHBIE ¢ okcusioM yriepoaa (IV), runore3a rino0anbHOrO0 MOTETUICHUS
KJIMMaTta, MApHUKOBBIA 3P ¢deKT. YToipHas KUCIOTa W e€ ColM, uX (U3MYecKue u
XUMUYECKAE CBOWMCTBA, IOJIyUYCHHE W TpPUMEHEHHE. KadecTBeHHas peakius Ha
KapOoHaTHoHKI. Mcnonp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[TepBoHavyasbHBIE TOHITHS OO0 OPTraHUYECKHUX BEIIECTBAX KaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, STWJEH, alleTWIEH, 3TaHOJ, TJIUUEPUH, YKCYCHas KHUCIOTA).
[IpupoaHbIE HICTOYHUKH YTIIEBOIOPOOB (YTOJib, MPUPOIHBIN Ta3, HEDTH), MPOTYKTHI UX
nepepaboTku (OCH3UH), UX POJIb B OBITY U TPOMBIIIIIEHHOCTU. [oHATHE 0 OMOIOrMYecKU
BOXHBIX BEIIECTBAX: JKUpaxX, OelKax, YriIeBOJaxX — W WX POJHM B KMU3HU YEJIOBEKa.
MarepuanbHOE €TUHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTMHCHHM.

KpemHnii, ero pusndyeckue u XMMHUYECKHUE CBOWCTBA, TOJyYCHHE W TIPUMEHEHHE.
Coenunenust kpeMHus B npupoje. O0mue npencrabienus 06 okcuae kpemuus (IV) u
KpeMHueBon kucnote. CHUIUKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxnelimue CTpouTeabHbIE MaTepHallbl: KepaMHKa, CTEKJIO, IIeMEHT, OE€TOH,
xene300eToH. [Ipobaembr 6€30MacHOTO UCTIOIB30BAHUS CTPOUTENIBHBIX MAaTEPHAIIOB B
MOBCEHEBHOM KU3HU. XuUMUueCKull IKCNepUMeHnL.
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M3ydeHue o0pa3loB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAaYE€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIOJCHHE MPU3HAKOB UX
MPOTEKaHMs, OMbIThI, OTpaXKarolue GU3NIECKUe U XUMUYECKUE CBOMCTBA TaJIOT€HOB U
UX COCJAMHEHUN (BO3MOXXHO HCIOJIb30BAHHE BHUJEOMATEPHUAIIOB), O3HAKOMJICHUE C
oOpasniaMu  XJIOpUJ0B (TaJIOTEHHUIOB), O3HAKOMJIEHWE C oOpasiamMu cepbl U €
COEeTMHEHUSIMH (BO3MOKHO HCIOJIb30BaHNE BHIEOMATEpUAIOB), HAOIIOIEHUE MTpoliecca
oOyTTIMBaHUs caxapa Moj ACHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI, H3yUEHUE
XUMHUYECKUX CBOMCTB pa30aBlI€HHON CEpPHOW KHUCIOTHI, MPOBEJIECHUE KaueCTBEHHOMU
peakuu Ha Cyiab(haT-uOH U HaONIOEHHE MpHU3HaKa €€ MPOTEeKaHus, 03HAKOMJICHHE C
dbuznyeckuMu  cBoWcTBaMHM  a3zora, (Gochopa U HUX COCAMHEHHH (BO3MOKHO
UCIIOJIb30BAaHUE BHUICOMATEpPUAIOB), oOpa3liaMu a30THBIX U (HOChHOPHBIX YyIO0OpEHUH,
MoJlyuyeHue, coOrpaHue, pacro3HaBaHWE M HU3YyYCHHE CBOMCTB aMMHUaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii HAa MOH aMMOHHUS U QocdaT-MOH U HU3yUYEHHE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO MCIOJIb30BAHUE BUACOMATEPHAIOB), U3YUCHHE MOJIEIEH KPUCTATUTMYECKUX
peméTok anmaza, rpadura, QysuiepeHa, O3HAKOMJICHHE C TIPOLIECCOM  aJCcopOIu
PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M YCTPOWCTBOM IPOTHMBOTrasa,
MOJIy4eHHe, COOUpaHHe, paclo3HABaHHE M M3YyYEHHE CBOWMCTB YTJEKHCIIOrO Tasa,
MPOBEICHUE KAueCTBEHHBIX pEaKIMil Ha KapOOHAT W CHJIMKAT-UOHBI W M3yYCHHE
MPU3HAKOB WX  MPOTEKAHWS, O3HAKOMJIICHME C  MNPOAYKIMEHW  CUJIMKATHOU
IIPOMBILIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIbHBIX 3a7ady 1o TeMe «BaxHeumue
HEMETAIIJIbI M UX COCAUHEHUD. MeTa/uIbl U UX COeIMHEHUS

OO0mas xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
noJjiokeHus B Ilepuognueckon cucreme xumuueckux sneMeHToB .M. MenneneeBa u
cTpoeHusi atomMoB. CTpoeHue MeTauioB. Meraimyeckas CBSA3b M MeETaJUINYecKas
KpUCTAUINYECKAsT PEMIETKA. OJIEKTPOXUMUYECKUN Ps  HANpsSHKEHUM METaJUIOB.
duznyeckre 1 XUMUYECKHE CBOMCTBa MeTaioB. OO01ue criocoObl MOIyYeHUS] METAJIJIOB.
[TonsiTHE O KOPPO3UH METAILIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIutaBbl
(ctanp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX PUMEHEHHE B ObITY U MIPOMBIIIUIEHHOCTH.

[llenounsle MeTaiuibl: MOJIOXKEHHE B llepmomnueckor cucTEME XUMHUYECKHX
snemeHtoB J[.M. MeHnaeneeBa, CTpOEHHME HX aTOMOB, HAaXOXJICHHUE B MPHUPOJE.
dusnyeckue W XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCHUIBI U
TUIPOKCUIBI HATPUA U Kainsl. [[pruMeHeHne MEeI0YHbIX METAIIJIOB U UX COCIUHEHUM.

[IlenoyHO3EMENBHBIE METAUIBI MArHUM U KAJIBIUM: TToJ0xkeHue B [leproandeckon
cucreme xumuueckux sneMeHToB .M. MenaeneeBa, CTpOEHHE UX AaTOMOB, HAXOXKICHUE
B npupoje. Ou3znueckne U XUMUYECKHE CBOMCTBA MAarHUs W Kajiblus. BakHenine
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COCMMHEHMS Kablusl (OKCHI, THAPOKCUM, coyr). KECTKOCTh BOABI M CIOCOOBI €&
YCTpaHCHUS.

AJroMUHUN: TIos1o)keHue B [leprnoandeckoit cucteMe XUMU4YecKkux deMmeHToB J[. M.
MenpneneeBa, CTpOCHUE aTOMa, HAaXOXJAEHUE B npupojae. Ouznueckue U XUMHYECKUE
CBOMCTBA aTtOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHUIA M THUJIPOKCH/IA aTFOMUHUSI.

Kenezo: nmonoxenune B llepuomuueckor cucteMe XUMHUYECKUX 3yemMeHToB JI.U.
MenpneneeBa, CTpOCHUE aTOMa, HaXOXJAEHUE B npupoje. Ou3nueckue U XUMHYECKUE
cBolicTBa xene3a. Okcupl, ruipokcuibl u conu kenesa (1) u xxeneza (I11), ux cocras,
CBOMCTBA M NMOIYyUYECHUE. XuMUyeCKull dKCnepumMenm.

O3HAaKOMJIEHUE C 00pa3laMy METaIOB U CIUIABOB, UX (PM3HMUYECKUMU CBOMCTBaMH,
U3YUYCHHE  pe3yJIbTaTOB  KOPPO3UM  METAUIOB  (BO3MOYKHO  HCIIOJIB30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICUCTBUS OKCUJIA KaJIbIUs U HATPUS C BOJION
(BO3MOXXHO HCIIOJIb30BAHUE BUIEOMATEPUANIOB), UCCIECIOBAHUE CBOMCTB KECTKOW BOJIBI,
npolecca ropeHus eies3a B KUCIopoe (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPHUAIIOB),
MIPU3HAKOB MIPOTEKAHUS KAYECTBEHHBIX PEAKIIUNA HA MOHBI (MarHusi, Kajablys, aJFOMUHUS,
nuHka, xene3a (II) u xenesa (IIl), menu (I1), HaGnrozeHNE U OmMMCAaHHWE TMPOIECCOB
OKpallluBaHUs TUIAMEHH MOHAMHU HATpPHsl, KIS U KaJblUs (BO3MOXKHO HUCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIENOBaHHE aM(pOTEPHBIX CBOMCTB TMAPOKCHAA AITIOMUHUS H
TUIPOKCUJA IMHKA, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7ad mno Teme «BaxHeliiue
METaJUIbl U UX COAMHEHUS». XUMUS H OKPY:KaloLias cpeaa

BemecTtBa u Marepuasibl B IIOBCEIHEBHOM JKM3HM 4YeJoBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XHUMHYECKUX peakiui B ObITy. llepBas momomp mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHWMHUYECKOE 3arpsi3HEHHE OKpyXarouehd cpenbl (MpefenbHas AoImycTUMas
KoHLeHTpaiusi BemecTB (manee — II/JIK). Ponb XxuMuM B pElICHUM 3KOJOTHYECKUX
npoOsieM. Xumuueckuii dKcnepumenm:

n3ydeHue o0pa3iioB MaTEPHAIOB (CTEKJIIO, CIIJIAaBbI METAJIOB, TIOJTUMEPHBIC

MaTepualbl).

Mesicnpeomemuvie cés3u
Peanuzanust MexXnpeAMETHBIX CBSI3€H NOpU M3yYEeHMH XUMHM B 9 Kjacce

OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK
M TIOHATHH,  SBISAIOMIUXCS ~ CHCTEMHBIMH  JUISI  OTICIHBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O LIUKJIA.

OO01ue ecTeCTBEHHO-HAayYHbIEC MTOHSATHSI: Hay4YHBIN (DaKT, TUIoTe3a, 3aKOH, TEOPHs,
aHajgu3, CHUHTE3, KilaccuduKauus, TEPUOJAUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
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MOJICJTMPOBAaHUE, M3MEPEHHE, MOJENb, SBICHUE, MAapHUKOBBIA A(D(PEKT, TEXHOJIOTHS,
MaTepuaibl.

®dusuka: MaTepus, aToM, 3JEKTPOH, NMPOTOH, HEHTPOH, WOH, HYKJIHJ, U30TOIbI,
paiOaKTUBHOCTb, MOJIEKYJa, AMEKTPUUYECKUI 3apsi, TPOBOJHUKH, MOIYyHIPOBOIHUKH,
TUDJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KPUCTAJUIMUECKas pEIIETKA, CIUIAaBbI, (pusnueckue
BEJIMYMHBI, €AMHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUJIAHETHI, 3BE3[IBI,
Connue.

buonorust: ¢orocunTe3, npixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIC
yI00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJBI, IOJE3HBIE
UCKOIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE PEe3yNIbTAaThl OCBOSHUS MPOTPAaMMBbl OCHOBHOTO OOIIIero 0O0pa3oBaHUs
JOCTUTAIOTCSL B XOJi¢ OOy4YeHMs] XMMHUM B €AMHCTBE Y4eOHOM M BOCHHUTATEIbHOU
JESITEIIbHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCUMCKUMHE COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMH, IPUHSATHIMU B OOIIIECTBE MTPABUIIAMU U HOPMAMH
MOBEJIEHUS U CITIOCOOCTBYIOT IIPOLIECCaM CaMOMO3HAHUSL, CAMOPAa3BUTHUS U COLIMATIN3ALIUN
00yuUaronmxcs.

JImuHOCTHEIE pe3yIbTaThl OTpaXXaroT TOTOBHOCTh o0yJaronmxcs
PYKOBOJICTBOBATbCSI CUCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAlMil U paclupeHue
OTIbITa JESATENBHOCTH Ha €€ OCHOBE, B TOM UHCJIE€ B YacTu: 1) MaTPpHOTHYECKOIo
BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYpPHOMY, HMCTOPHYECKOMY U
HAyYHOMY HaCJEeINI0, TOHUMaHUS 3HAUEHUS! XUMUYECKOW HAYKU B )KU3HU COBPEMEHHOT'O
oO1ecTa, CHOCOOHOCTH BIAJETh JOCTOBEpHOM HHpOpMalMe O NepeloBbIX
JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBa;

2) rpamJaaHCKOro BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaxX M MPaBUJIAX MEKIMYHOCTHBIX OTHOLIEHUN
B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TOJIE3HOM,
y4e€OHOUCCIIE10BATENBCKON, TBOPUECKOM U IPYTUX BUJIAX AEATEIbHOCTH, TOTOBHOCTH K
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pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPU  BBINOJIHEHUM  YYEOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX
MIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHWIO U B3aWMOIIOMOIIM B IPOLECCE ATON
y4eOHOU NeATENbHOCTH, TOTOBHOCTH OILIEHUBATh CBOE MOBEACHHUE M TMOCTYIKUA CBOUX
TOBApHUILEA C TO3UIMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB; 3) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

MHPOBO33PEHUYECKHE NPEACTABICHUS O BEIIECTBE M XWMHUYECKOW pEakluHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIIAIOLIME OCHOBY
JUIsl IOHMMAaHMsI CYIIHOCTHM HAy4YHON KapTHUHBI MHpA, NPEICTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IbI, B3AUMOCBA35X YEJIOBEKA C IPUPOAHON CPEeIoH, O
poJIM XMMHUU B T[O3HaHUM OJTHUX 3aKOHOMEPHOCTEW;  II03HABATEIbHBIE MOTHUBBI,
HaIlpaBJIEHHbIC HA MOJYyYE€HUE HOBBIX 3HAHUW IO XUMHUU, HEOOXOIUMBIE JIJIs1 OOBSICHEHUS
HAOJI0JJaeMbIX TPOLECCOB U  SBJICHUHM, [O3HABATEIbHOW, WH(OPMALMOHHOW U
YUTATEIBCKON KYJIBTYPBI, B TOM UHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThl ¢ yUeOHBIMU
TEKCTaMH, CIPaBOYHOM JIUTEPATypOil, AOCTYIHBIMH TEXHUYECKUMHU CpPEICTBAMHU
MH(POPMAILIMOHHBIX TEXHOJIOTUI; MTHTEPEC K 00YUEHHUIO U TO3HAHUIO, TI0003HATEIbHOCTbD,
TOTOBHOCTh M CIOCOOHOCTh K €CaMOOOpa30BAHMIO, NMPOEKTHOW M HCCIIEI0BATEIBCKON
NEeATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTH W YpPOBHS OOy4Y€HUs B
nanpHeliieM; 4) GopMHUPOBaHMS KYJIbTYPbI 310POBbS:

OCO3HaHUE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHU Ha 3J0POBBII 00pa3 KW3HU, OCOZHAHKE MOCIEICTBUN U HEMPUATHE BPEIHBIX
NpUBBIUCK  (YMOTPEOJICHUST aAJKOTOJS, HAPKOTUKOB, KYypEHHs), HEOOXOAMMOCTU
coOJ0/IeHrs TpaBuil 0€30MacHOCTH NpH OOpaIleHUU ¢ XMMHYECKUMH BEIIECTBAMHU B
OBITY M peajbHOU KU3HU; S5) TPYA0BOTr0 BOCTIMTAHUS:

MHTEpeC K NPaKTUUECKOMY U3YUYEHHIO MPOQEeCcCHil U Tpyda pa3IudHOTo poja,
YBaXXEHUE K TPYyAYy W pe3yJibTaraM TPYAOBOW JNEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUSI MPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYaTbHOU
TPACKTOPUHM TPOJOJDKEHUS OOpa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOILECTBEHHBIX HWHTEPECOB M NOTPEOHOCTEH, YCIHEIIHOM
npo(ecCUOHaNbHON JEATeTbHOCTH W Pa3BUTUA HEOOXOJUMBIX YMEHUM, TOTOBHOCTH
alariTUPOBATHCA B MPO(ECCHOHATIBHOM cperie; 6) IKOJIOrH4ecKOro BOCIIUTAHMS

9KOJIOIn4€CKH uenec006pa3Hoe OTHOHICHHUC K IIPUPOAC KaK HCTOYHHUKY KU3HU
Ha 3CMJ'IC, OCHOBE €€ CyII€CTBOBAHUS, TIOHUMAHHUC ONCHHOCTHU 310POBOI0 U 0e30IacHOTO

oOpa3a KH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U
NCUXUYECKOMY 370POBbIO, OCO3HAHHE ILIEHHOCTH COOJIOJCHUS MpaBUi 0€30MacHOro
MOBEJICHUS TIPU pabOTE C BEIIECTBAMH, a TAK)KE B CHUTYAIUIX, YTPOKAIOIIUX 3J0POBBIO U
KU3HU JIIOJIeH; CIOCOOHOCTH MPUMEHSTH 3HAHUS, TOTyYaeMble MPU U3yUYEHUU XUMUH,
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JUISL PEIIEHUS 3a/1a4, CBSI3AHHBIX C OKPYXKAIOIIEW NMPUPOJHON CPENOU, U1l TOBBIICHUS
YPOBHS 3KOJIOTUYECKON KYJIBTYpbl, OCO3HAHUs II100alIbHOTIO XapaKTepa 3KOJOTHYECKUX
npobsieM M MyTed HMX PELIeHUs IOCPEACTBOM METOJOB XUMHUH, 3KOJIOTHYECKOIO
MBIIIUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCA UM B IIO3HABATEJIBHOW, KOMMYHUKAaTUBHOU U
COLIMAJIBHOM ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX PpE3YyJIbTaTOB  BBIACISIOT 3HAUMMbIC JUTSI
dbopMUpOBaHUS MHUPOBO33PEHUS OOIEHAYYHBIE TOHATUS (3aKOH, TEOPHs, IPUHIIMII,
TUNoTe3a, PaxT, CucTeMa, MPoLEecc, SKCIEPUMEHT U APYTOE.), KOTOPbIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX M MO3BOJISIOT HA OCHOBE 3HAHUM W3 ITUX
npeaMeToB (HOpMHUPOBaTh NPEACTaBICHHUE O IIEJIOCTHOM HAayyHON KapTHHE MUpa, U
yHUBEpCaJbHble  yueOHbIe  JAelcTBHS  (IIO3HABATENbHbIE, KOMMYHUKAaTUBHBIE,
pEeryJsiTUBHBIE), KOTOpblE  oOOecneyuBaroT  (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHOM e TEIbHOCTH.

Ilo3HaBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA ba3oBbie
JOornyeckKue JecTByA:

YMEHUS UCIOIb30BATh MPUEMBI JJOTUYECKOTO MBILIJICHHUS TTPU OCBOCHUU 3HAHUIA:
PACKpBhIBaTh CMBICI XUMHUYECKMX TOHATHH (BBIACIATH MX XapaKTEpHBIC IPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C JPYTUMH TOHATHSMH), HUCIOJIB30BaTh IMOHITHS IS
0OBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS W KPUTEPUHU IS
KJIacCU(pUKAIIMA XUMHYCCKMX BEHIECTB M XHUMHUYECKHUX peaKIui, yCTaHaBJIMBATh
MPUYUHHO-CJICCTBEHHBIC CBSI3U MEXKIY OOBEKTAMHU HW3YUCHHS, CTPOUTH JIOTUUECKHUE
paccyxaeHus (MHIYKTUBHBIE, JEAyKTUBHBIC, [0 AaHAJOTWU), JeJIaTh BBIBOJBI H
3aKJIIOYCHMS; YMEHUE MPUMEHSITh B MPOIECCE MO3HAHUA TMOHATUS (TIPEAMETHBIE M
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJICNH, HCIOJb3yeMble B XHMUH,
peoOpa3oBbIBATh IIMPOKO TPHMEHSEMbIE B XHMHH MOJCIbHBIC IPEJICTABICHUS —
XUMUYECKU 3HAK (CHMBOJI DJIEMEHTA), XUMU4YecKast popMyIia U ypaBHEHUE XHMUYECKOM
peakiuy — MpU PEIICHUH y4eOHO-TI03HABATENIBHBIX 3a7a4, C YYETOM ITUX MOJCIbHBIX
MPEJCTABJICHUN BBISBJISITh U XapaKTEPU30BATh CYIIECCTBEHHBIE IMPU3HAKU H3y4aeMBbIX
O0OBEKTOB — XHMMHYECKMX BEIIECTB W XHUMHUYECKHUX pEaKIui, BBISIBISATH OOIIHE
3aKOHOMEPHOCTH, TNPUYUHHO-CIICICTBEHHBIC CBSI3M W TPOTUBOPEUUS] B HU3yYAEMbIX
npoleccax u sipieHusX. bazoBble ucciie0BaTeJbCKUe 1eCTBUSA:

YMEHUE UCITOJIb30BaTh ITIOCTABJIECHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHHS,
a TaKkKe B KaueCTBE OCHOBBI /ISl (POPMUPOBAHUS THUIIOTE3BI 11O MPOBEPKE NMPABUILHOCTH
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BBICKA3bIBAEMBIX CYXJICHUN; MPUOOpPETEHHE OMbITA MO TUIAHUPOBAHUIO, OPTAaHU3AINH U
MPOBEICHUIO YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHUE HaOIIOAaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (QopMyIupoBaTh OO0OOLIECHUS U
BBIBOJIBI 110 pe3yJbTaTaM IMPOBEAEHHOIO ONBITA, MCCIECIOBAHUSA, COCTABISATH OTYET O
poJie’aHHoi padore.

Pabora ¢ nndopmanmeii:

yMEHHE BBIOMpATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIUIO PA3TUIHBIX
BUJOB ©  (QOpM  TPEACTABICHUSA, TMOJy4aeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HONOIyJISIpHAsl JIUTEpAaTypa XUMHUYECKOTO COJEp’KaHUs, CIpaBOYHbIE MOCOOus,
pecypcbl HTepHETa), KPUTHYECKM OLEHMBATH HPOTUBOPEUYHMBYIO UM HEIOCTOBEPHYIO
UH(OPMAIUIO; YMEHUE PUMEHSTh Pa3IMYHbIE METO/IbI U 3aIIPOCHI IIPU MOUCKE U 0TOOpE
UH(GOpPMaIlMU U COOTBETCTBYIOIUX JaHHBIX, HEOOXOAUMBIX ISl BBIIOJHEHMS yU€OHBIX U
NO3HABATEJIbHBIX 3a/ad ONpEeAeNEHHOr0 THIA, NPUOOPETEHHE OIbiTa B 001acTH
UCIOJIb30BaHUSl  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTMH,  OBJIAJCHHE
KYJIbTYPOU aKTUBHOI'O UCIIOJIb30BAHUsS PA3JIMYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSTEIILHO
BBIOMPATh ONTUMAIbHYIO (OpMY MPEACTABICHHUS HHPOPMALMH M WIUIHOCTPUPOBATH
pelIaeMble 3a7jaun HECIOKHBIMU CXEMaMHU, JuarpaMmmamu, IpyrumMu ¢popMamu rpaduku
U UX KOMOMHALIMSIMU; YMEHUE HCIOJb30BATh U aHAJIM3UPOBATH B MpoLecce y4eOHON U
UCCJIEIOBATENBCKOW ACSITENBbHOCTH HWHPOPMALMI0 O BIUSHUM MPOMBIILIEHHOCTH,
CEJIbCKOT0 XO35KCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH ITPUPOJHOM CPEJIBL.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eCTBHSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOJ€ AWaiora W (WJIM) JUCKYCCHUHU) TIO CYHIECTBY
o0cyx1aemMoil TeMbl, (QOPMYIHPOBATH CBOU MPEATIOKEHUSI OTHOCUTEIHHO BBITTOTHEHUS
NPEIJIOKEHHON 3a7aui; MPHUOOPETEHUE OMBITA MPE3ECHTAIIMH PE3yIbTATOB BBHITTOJHEHUS
XUMHUYECKOTO
sKcTiepuMeHTa (J1abopaTOpPHOrO OIbITa, JaOOPATOPHOM pabOThl MO HCCICTOBAHUIO
CBOMCTB BENIECTB, Y4e€OHOTO IMPOEKTAa); 3aMHTEPECOBAHHOCTH B COBMECTHOM CO
CBEPCTHUKAMH TIO3HABATEIHLHOW M HCCIIEIOBATEIHCKON JCATEIHHOCTA TMPHU PEIICHUU
BO3ZHMKAIOIIMX MPOOJIEM Ha OCHOBE YUETa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3UIIMIA
(oOcyxnenrs, 0OMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPJMHAINS COBMECTHBIX
JIEUCTBUMN, OIpPEICIICHUEe KPUTEPHEB IO OICHKE KadecTBa BBITIOJIHEHHOW palbOThl H

JpyTHE);

PeryasiTuBHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHS:
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YMEHHE CaMOCTOSITENIbHO OMpPEAesaTh IeJH JACSTEIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJMPOBATH M TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIIbHOCTh, BBIOMpaTh Haubojee 3(PdeKTUBHBIC CHOCOOBI pEIIeHUsS Y4YeOHBIX U
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTaBISATh WU  KOPPEKTUPOBATH
MPEIOKEHHBIN AITOPUTM JEHCTBUM MPHU BBINOJHEHUHN 33JaHUN C YYETOM IMOJYUYCHUS
HOBBIX 3HAHUN 00 U3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUSX, OLCHUBATH
COOTBETCTBHUE IOJIYYEHHOT'O PE3YJbTaTa 3asBJICHHOW LEJIN, YMEHUE HCIIOJIb30BaTh U
aHAJM3UPOBATh KOHTEKCTHI, IPEIJIAra€MbIE B YCIOBUU 3a1aHUM.

HPEAMETHBIE PE3YJIbTATDI

B cocraBe nmpeaMeTHBIX pe3ybTaTOB 10 OCBOCHHUIO 00SA3aTEILHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JTaHHOM (penepanbHOil paboueid mporpaMMOM, BBIJEISIIOT: OCBOEHHBIE
00y4JaromMMuCsl HayYHbl€ 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUH, cieupUIecKue s
npeaMeTHON 0051acTi «XUMHUSD), BUIbI I€ATEIbHOCTH 110 OJyUYEHHUIO HOBOTO 3HAHUS, €r0
MHTEpHNpPETalnU, NPeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUYE€OHBIX M HOBBIX
CUTYyalUsIX.

K kxoHny oOydeHus B 8 kJiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TMOHSTHI: aToM, MOJEKYyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BELIECTBO, CMECh (OJHOpPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJEKYJspHAas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J10JIsl XMMUYECKOT0 JIeMEHTa
B COCIMHEHUHU, MOJSPHbIH 00BEM, OKCHUI, KHUCJIOTa, OCHOBaHHE, COJIb,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKas pPeaKiys, KIacCU(PUKALIHS
pEeaKlMii: peakuuu COCIUHEHHUS, PEAKIMK Pa3JIOKEHUS, PEAKLIUN 3aAMEILIECHUS, PEAKIINH
oOMeHa, 3K30- U 3HJOTEPMUYECKHE PEaKluy, TeII0BOM 3(PPEeKT peakuuu, APO aroma,
AJIEKTPOHHBIM CJIOM aroma, aroMHas OpOWTallb, paguyc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAst M HEMOJsIpHAs KOBAaJEHTHasi CBA3b, MOHHAs CBA3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BewecTBa (IMPOLIEHTHAs KOHUEHTpAlMs) B PacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUIA U IPUMEHSATH 3TU
MOHATUSI TIPU ONMCAHMM BEIIECTB W HMX MPEBPAIICHUMN; HCIOJIb30BATh XUMHUYECKYIO

CUMBOJIMKY JJIs1 COCTaBjieHUs (POpMYJT BELIECTB U
YpaBHEHUN XMMHUYECKUX PpEaKIMil; ONpeaensTh BaJE€HTHOCTb aTOMOB JJIEMEHTOB B

OMHAPHBIX COCAMHEHUAX, CTEIICHb
OKHUCJICHHSI 3JIEMEHTOB B OHMHApHBIX COEIMHEHUSX, MNPUHAIJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJIACCy COeMHEHUHN 10 PopMysiaM, BUJI XUMUYECKOMN CBS3H
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(KOBaJICHTHasi W HWOHHAsg) B HEOPTraHUYECKUX COCJAMHEHUSX; PACKPBIBATh CMBICI
[Tepnoauueckoro 3akoHa JI.1. MeHneneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TEPUOJIUYECCKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX D3JIEMEHTOB OT HX
nonoxkenusi B Ilepuogumyeckoid cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHOMOJICKYJISIPHOTO YUEHHUsI, 3aKOHA ABOTa/IpO; OIMKCHIBATh U
XapaKTepru30BaTh TaOMM4HYI0 hopmy [leproandeckoit cucTemsl
XUMHUUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHUS «TJaBHas noarpynmna (A-Tpymnma)» u
«mmobounas moxarpynmna (b-rpymma)», Mameie W OOJBIINE TIEPHOABI, COOTHOCHUTH
0003HaUYeHUs, KOTOpble MMeTcs B Tabiuie «llepuognueckas cucTeMa XUMHYECKHUX
anemeHtoB /.M. MenaeneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COoCTaB W 3apsja sjapa, oO0Iee 4YHCIO SJISKTPOHOB U
pacrpesieieHde WX IO JJICKTPOHHBIM CJI0SIM); KJIacCH(HUIIMPOBATh XHUMHUYECKHE
3JIEMEHTBI, HEOPTAHUUECKHE BEIIECTRA,
XUMHYECKUE PEaKkru (MO YMCIYy M COCTAaBy YYAaCTBYIOIIUMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3G (eKTy); XapakTepu3oBaTh (OMHCHIBATh) OOIIHME XWMHYECKHE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAas ONHCAHUE MpPUMEPAMU MOJICKYJISPHBIX
YPaBHEHHH COOTBETCTBYIOIIUX XHMHYECKHX PpPEaKIHMi; IPOTHO3UPOBATh CBOMCTBA
BEIIICCTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOTO COCTAaBa,
BO3MOXXHOCTH TIPOTEKAHUS XHWMHYECKUX TMPEBPAIICHUH B Pa3IMYHBIX YCIOBHSX;
BBIYUCIISATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MaCCOBYIO JIOJII0 XMMHUYECKOTO 3JeMEHTa 1o (opMyJie COSTUHEHHS, MAaCCOBYIO JIOJIIO
BEIIECTBA B pPacTBOpE, IMPOBOJIUTH PACUETHI MO YPAaBHEHHUIO XMUMHUUYECKOW PEaKIUu;
MIPUMEHSITH OCHOBHBIC OTIEPAIIUH MBICITUTEIBHOMN AEATEILHOCTH — aHAJIU3 U CHHTE3,

CpaBHEHHUE, 00001IeHNE, CHCTEMaTH3AIUIO, KJIacCU(UKAIHIO, BBISIBIICHHC
MPUYUHHOCIIEACTBEHHBIX CBSI3€M — ISl M3YYEHMS] CBOWMCTB BEIIECTB U XMUMHUYECKUX
peakimii, eCTeCTBEHHO-HAy4YHbIC€ METOJbl TO3HAHUS — HaONIOJACHUE, H3MEpEHue,
MOJICTUPOBaHUE, DKCIEPUMEHT (peajdbHbIi W MBICJIEHHBIN); CJEJ0BaTh IpaBUIaM
MOJIb30BAHUS XUMUYECKOM MOCyA01 1 1a00paTOPHBIM

obopynoBaHHEM, a TakKe MpaBwiIaM OOpareHus ¢ BEIIECTBAMU B COOTBETCTBHHM C
WHCTPYKIMSMU MO BBITIOJIHEHHUIO JTA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJTyYCHUIO U
coOupannio Ta3000pa3HbIX BEMIECTB (BOAOpOAA W KHUCJIOPOJA), TMPUTOTOBIECHUIO
pPacTBOPOB C OIPEAEIEHHON MaCCOBOM JOJIENM PACTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U
MPOBOJIUTh XMMHUYECKUE DKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB MIEIOYEH H
KHUCJIOT C TIOMOIIIBIO UHANKATOPOB (JTaKMyC, eHoIPTaIenH, METUIIOPAHXK U IPyTHE).

K konmy oOydenws B 9 kJjiacce mpeaMETHBIC Pe3yJbTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
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PaCKpbIBaATh CMBICIT OCHOBHBIX XUMHWYCCKHUX MOHSITHUI; XUMHYECKUMN 9JICMCHT, aTOM,
MOJICKYJIa, HOH, KaTUOH, aHNOH, IIPOCTOC BCIUICCTBO, CIIOKHOC BCIICCTBO, BAJICHTHOCTD,

AIEKTPOOTPULIATENBHOCTh, CTEIEHb OKHUCIICHHS, XUMHUYECKas PEAKUHUS, XUMUYECKAs
CBsI3b, TEIUIOBOM 3(PPEKT peaxiu, MOJb, MOJSAPHBIA 00BEM, PacTBOP, INEKTPOJIHUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTHYECKAs AUCCOLMALMS, pEakUuu HOHHOTO OOMeHa,
KaTanu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTHUMble peaKIluw,
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIBHBIE PEAKIINU, OKHCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPOIuUs, aM(OTEPHOCTb, XMUMHUYECKasi CBsA3b (KOBaJECHTHas,
WOHHAs, METAJIMYECKasi), KpUCTAIUIMYECKas PElIETKA, KOPpPO3Us METaIOB, CILIABBI,
CKOPOCTh XHMMHUYECKOW pEaKUHUH, NpeAcibHO pgomyctumas KoHueHtpamms [IJIK
BEILIECTBA; WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSITUU U
MPUMEHSITHITU
MOHATHSI TIPU ONMCAHMM BEIIECTB W HMX MPEBPAIICHUMN; HCIOJIb30BATh XUMHUYECKYIO

CUMBOJIMKY JIJI1 COCTaBJiIeHUsS (hOpMYJT BEIIECTB U
YPaBHEHUI XUMHUYECKUX PEAKIUH; OINPENENATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS

XUMHYECKUX IJIEMEHTOB
B COCIHHEHUSAX DPA3JIUYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIacCy coeAuHEHUU 1o ¢opmysiaMm, BUJI XUMHYECKON CBSI3U (KOBAJICHTHasi, MOHHAs,
METaJUInYecKasi) B HEOPTaHUYECKHX COCIMHEHMSX, 3aps]l MOHA M0 XUMHYECKOU
dbopmyiie, xapakTep cpeibl B BOJHBIX PAacCTBOPAX HEOPTaHUUYECKUX COEAUHEHUM, THII
KPUCTAJUIMYECKON PEIETKN KOHKPETHOI'O BEIIECTBA;

packpbiBaTh  cMmbicin  Ilepumogmueckoro  3akona .M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHWE: OMUCHIBATh M XapaKTEpHU30BaTh TaAOIUUYHYIO (popMy
[leproguyeckoid CUCTEMbl XUMHUYECKUX BJIEMEHTOB: pa3inyaTh MOHSITUS «TJIaBHAs
noarpynmna (A-rpynma)y u «mnobounas noxarpymnmna (b-rpymma)», manbie U OoJbIIHe
NEPHUOJIbI, COOTHOCUTh 0003HAYEHUs, KOTOPhIE UMEIOTCS B NMEPUOANYECKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB H
3apsn sapa, o0IIee YUCIOo AIEKTPOHOB U paclpeeleHue X MO 3JIEKTPOHHBIM CIIOSIM),
OOBACHSTH O0IIKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB 3JIEMEHTOB M UX COEIMHEHUN
B MpeJenax MajlblX MEPUOAOB M TJIABHBIX MOATPYII C YYETOM CTPOCHHSI UX aTOMOB;
KJIaCCU(DUIIMPOBATH XUMUYECKUE FIIEMEHTBI, HEOPraHUYECKHE BEIECTBA,

XUMUYECKHE peakuuy (10 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUUU BELIECTB, IO
TEIoBOMY 3G (EeKTy, M0 U3MEHEHHUIO CTENEHEH OKHUCICHHUS XUMHUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W cHenudUuyUeckre XHWMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BELIECTB, NOATBEPXkAAs ONMMCAHUE NPUMEPAMH MOJEKYJISIPHBIX U
MOHHBIX YPABHEHHMH COOTBETCTBYIOIUX XUMHUYECKUX PEaKLUi; COCTABIATh ypaBHEHUS
AJIEKTPOJIUTUYECKON JUCCOLMALUU KUCIIOT, IEJI0Yed U COJIEH, MOIHbIE U COKPALEHHbBIE
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ypaBHEHUSI pEaKIMii HWOHHOTO OOMEHa, YypaBHEHHUS pEaKIWi, MOATBEPKIAIOITIX
CYIIECTBOBAaHHE TE€HETHMYECKOM CBSI3M MEXKy BeEIIeCTBAaMH pPa3IUYHBIX KIJIACCOB;
PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OallaHCca dTUX PEAKIIHil; MPOTrHO3UPOBATH CBOMCTBA BEILIECTB
B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTHU
NpPOTEKaHUS XUMUYECKHX TMPEBpPALICHUH B Pa3IUYHBIX YCJIOBUSX; BBIYUCIATH
OTHOCHUTENIbHYIO MOJIKYJIAPHYI0 U MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JOJIO
XUMHUYECKOTO dJieMeHTa 1o ¢GopMylie COSAMHEHMs, MAacCOBYIO JOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI MO YPABHEHHIO XUMHUYECKON peakiuu; coO01aTh
IIpaBuJa MOJb30BAHMS XUMHUECKOU MTOCY IO M TaOOpaTOPHBIM
o0opy/soBaHHEM, a TaKkXe MpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYSHHUIO U
COOMpaHUI0 Ta3000pa3HBIX BEHIECTB (aMMHUaKa W YIJIEKUCIOrO Tas3a); MPOBOIAUTH
peaKIuu, MOATBEPKIAI0IINE KAYECTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB: Paclo3HaBaTh
OTBITHBIM MYyTEM XJIOPHU-, OpOMUJI-, HUOAU -, KapOOHAT-, pocdaT-, CHIIMKAT-, CyJIbdat-,
TUAPOKCH/I-UOHBI, KATHOHBI aMMOHHUS 1 HOHBI H3yYCHHBIX METAJUIOB, IPUCYTCTBYIOIIHE
B BOJIHBIX PAacTBOpaxX HEOPTraHWYECKUX BEIECTB; MPUMEHSTh OCHOBHBIE OIEpaIiu
MBICJTUTEILHON  JIESITENBHOCTH — aHalli3 M CHUHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTH3AIIHIO, BBISBIICHUE PUIMHHO-CIIEACTBEHHBIX CBA3EH — JIJIs1 N3yUEHUS CBOMCTB
BEIIECTB M XUMHUYECKHX PEaKIUi, €CTeCTBEHHOHAy4YHbIC€ METOJbl TO3HAHUS —
HaOJI0ICHUE, U3MEPEHHE, MOJEIUPOBAHUE, SKCIIEPUMEHT (PEATTbHBII U MBICTIEHHBIN).
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8 KVIACC
Haumenosaunue
No KonuuectBO OCHOBHEIE BUJIBI JIEATEIILHOCTHU
pa3liesioB U TeM Conepxanue 00ydeHHs
n/n 4acoB 00yYarommXxcst

y4eOHOTO TIpeIMeTa

Paznen 1. IlepBoHayajibHble XMMHUYECKH

€ NNOHATHUHA

1.1 | XuMusa — BakHas 5
00J1aCTh
€CTECTBO3HAHMS H
MPAKTUYECKON

ACATCIIBHOCTHU

YCJIOBCKA

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
YyeJoBeKa. XMMUsS B CUCTEME HayK. Tena
1 BemecTBa. U3NYECKUE CBOMCTBA
BEIIECTB. ATperaTHOe COCTOSIHUE
BeniecTB. [loHsATHE O METOAaX TTO3HAHUS
B XUMUHU. YUCTHIC BEIIECTBA U CMECH.
Cnioco0nI pa3zeneHust cMeceit.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOW MOCYI0H, C
npaBuiIamMu paboThl B JabOpaTOpuu U
npruemMamu oOpanieHus ¢
71a60paTOPHBIM 000PYIOBAHUEM.
dusnyeckue cBOMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIIOB

1 HEMCTAJIJIOB.

PackpbIBaTh CMBICI HM3y4aeMbIX TTOHSTHA.
PackpeIBaTh posib XUMHUU B IPUPOJIC U
KU3HH YE€JI0BEKa, €€ CBA3h C IPYTUMU
HayKaMH.

Pa3anyaTh 4uCTHIC BEIECTBA M CMECH;
OJTHOPOJIHBIC ¥ HEOTHOPOHBIC CMECH.
Paznnuate pusnyueckue u XuMUYECKUE
SIBJICHUS.

CrnenoBaTh aITOPUTMAM HCIIOJIB30BAHMUS
AKCIIEPUMEHTAIILHBIX METOI0B —
HAOJIIOICHHS ¥ DKCTICPUMEHTA.
Ha6nronaTe 1 onmmuchIBaTh OOBEKTHI TTPH
MPOBEACHUY IEMOHCTPALIUMN 1
71a060paTOPHBIX OMBITOB IO U3YYCHHUIO
(U3UIECKUX CBOMCTB BEIIIECTB,
CIIOCOOOB pa3/ICIICHUs CMECEH BEIIIECTB.
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CrniocoObl pa3zzenenus cMeceit
(bunpTpOBaHUE, BRIMTAPUBAHUE,
JTUCTUIUIAIINS, XpoMaTorpadusi).

[TpoBOIUTH XUMHUYECKUH SKCTIEPUMEHT
IpU pa3JeeHu cMeceil (Ha mpuMepe
OYMCTKH MOBAPEHHOM COJIN) B XOJ€
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JlabopamopHvie onvimei:

N3yuyenue n onucanue puU3nyeckKux
CBOMCTB 00pa31i0B HEOPTraHUYECKUX
BEILECTB.

N3yuenue cnoco0oB pasjesieHus cMeceit
(C TOMOIIIbIO MATHUTA).

IIpakmuueckue pabomol:

Ne 1. IIpaBuna paboTsl B 1a00OpaTOpUu 1
npu€MbI 00paleHus ¢ Ta00PATOPHBIM
000py10BaHUEM.

No 2. Pazpenenue cmeceil (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

npakTudeckoi padotsl Ne 2. CrieoBaTh
paBuiIaM MOJb30BAHUS XUMHUYECKOU
OCYJI0¥ 1 TaOOPaTOPHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
00pallleHHs] C XUMUYECKUMU
BeIlleCTBaMU

B COOTBETCTBUU C MHCTPYKLHEN MpH
BBITIOJTHEHUHY MTPAKTUYECKON

pabotsr Ne 1.

BricTpanBaTh pa3BEpHYTHIC
MMCbMEHHBIE U YCTHBIE OTBETHI C OMOPO
Ha nHQOpMAIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICIIOJIB30BATh N3yUYECHHBIN ITOHSITUWHBINA
arrmapar Kypca XuMHUH
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1.2.

BermiectBa u
XUMHUYECKHE

peakIuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHThl. CUMBOJIbI XUMHUYECKUX
anemMeHToB. [IpocTeie U cnoxHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYECHHE.

Xumuyeckas ¢dopmyna. BajaeHTHOCTH
aTOMOB XUMHUYECKHX AJIEMEHTOB.

3aKOH ITOCTOSTHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHAS aTOMHAs Macca.
OTHOcuTENbHAsT MOJEKYJSIpHAs Macca.
MaccoBas 10311 XUMHAYECKOTO JJIEMEHTA
B COCIMHEHUH.

Ornpenenarb NPU3HAKU XUMHUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUS.
OOBACHATH CYIIHOCTh (PU3UYECKUX U
XUMUYECKUX SIBICHUHN C TOYKU 3PECHUS
ATOMHO-MOJIEKYJIIPHOTO YUEHHUSI.
KnaccuduiupoBarh XxuMuueckue
peakiuu (1o YUCIy U COCTaBY
pearupyomux 1 00pa3youmxcs
BEILIECTB).

CocraBnsaTh (hopmyJibl OMHAPHBIX
BEIIECTB 0 BAJCHTHOCTU U OMPEEIATh
BaJICHTHOCTH 1O (hOpMyJiaM BEIIECTB.
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KomnuectBo BemecTa. Monbs. Mossipaas
Macca. BzauMoCBs3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMHYECKUX
COCIMHCHUU.

du3NYeCKue U XUMUUECKUE SBICHUS.
XuMuyeckasi peakius U €€ IpU3HaKU.
3aKOH COXPAHEHHUSI MaCChl BELIECTB.
XUMUYECKUE YPABHEHUS.
Kinaccudukanus XuMU4eCKUX peakinit
(coemuHeHus, pa3aoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoMCTBa 00pa3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB U
HEMETAJIJIOB.

OO6pa3ipl BEIEeCTB KOJTUYECTBOM 1 MOJIb.
dusndeckue siBjaeHus (TIaBJICHUE
BOCKAa, TasTHUE JIbJIa, PACTUPAHUE caxapa
B CTYIIKE, KUTICHUE U KOHJICHCAIIHS
BO/IbI).

XUMUYECKHE SIBIICHUS (TOPEHUE

CBEYH, MPOKAIIMBAHUE METHOMN

PaccraBisaTs ko3 puirieHTs B
YPaBHECHHSIX XUMHYECKUX PEAKIIHI.
HabaronaTh U OIUCHIBATE OOBEKTHI

IIpU TIPOBEJCHUU JEMOHCTPALIUM U
71a060paTOPHBIX OTBITOB.

[IpoBoauTH BBIUKCICHUS TIO (hOopMyJiaM
XUMUYCCKUX COSTUHEHUHN U YPaBHEHUSIM
XUMHUYECKUX PEAKIUH.

[IpuMeHATh €CTECTBEHHO- HAy4YHbIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
HaOJII0/ICHHE, MOJICTTMPOBAHNUE,
JKCIIEPUMEHT U OCHOBHBIE ONIEPALIMU
MBICIIATEJILHOMN 1E€ATEIEHOCTH
(cpaBHeHuUe, KiaccudUKaIms)
BricTpauBath pa3BépHyThIE
NUCbMEHHBIE U YCTHBIE OTBETHI C OMIOPO
Ha uH(GOpPMAIUIO U3 YUeOHHKA U
CIIPaBOYHBIX MATEPUAJTIOB, TPAMOTHO
VICIIOJIB30BATh N3y4YEHHBIN ITOHITUNHBIN
anmapar Kypca XuMuu

26



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (60a30BbI YPOBEHB)

IIPOBOJIOKH, B3aUMOJICVICTBUE COMBI
WJIU MeJla C COJISTHOM KHCIIOTOM).
Habnronenune npu3HakoB MPOTEKAHUS

27



®denepanpHas padouast mporpamma | Xumusi. 8—9 kimaccel (60a30BbI YPOBEHB)

28



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

XUMHYECKUX peakiuil (pa3iokeHne
caxapa, B3auMOJICIICTBHE CEpHOU
KHCIIOTBI C XJIOPHIOM Oapusi, OTydeHUE
U pasnoxkenue ruapokcuaa meau (1)
NP HarpeBaHUU, B3aUMO/ICHCTBHE
*Kenesa ¢ pactBopoM coiu meau (I1).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3nganne MoAeneH MOJIEKYJT
(ILIapOCTEPKHEBBIX ).

Onucanne  PU3MYECKUX  CBOICTB
00pa3IioB HEOPraHMYECKUX BEIIECTB —
METaJUIOB ¥ HEMETAJIIOB.
Hab6mronenue ¢pusznueckux (miaBieHue
BOCKA, TassHUE JIbJa) U XUMHUYICCKUX
(ropeHue cBeud, MpOKaAITMBAaHUE MEIHOU
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onucanue npu3HaKoB
MPOTEKaHUSI XUMHYCCKUX PEaKIun
Pa3HBIX THUIIOB.

Buvluucnenus: 0THOCUTENEHON
MOJIEKYJIIPHOM MacChl BEIIECTB,
MOJISIPHOH MaccChl, MacChl BEIIECTB,
MacChl M KOJIMYECTBA BEIIECTBA;
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MacCCOBOM J0JIM XUMHUYECKOTO JIEMEHTa
1o hopmyJie COeTUHCHHUS;
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M0 YPaBHEHUSAM XUMUYECKHUX
peaKIMii: KOJIM4ecTBa, MacChl
BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, MAacCe PEAreHTOB WU
MPOJYKTOB PeaKuu

Hroro 1o pazneny

20

Pa3znen 2. BaxkHeillye npeIcTaBUTeId HEOPraHMYeCKUX BellecTB
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2.1

Bosznyx. Kucnopo.

Iloustue
00 okcHumax

Boznyx — cmech razoB. CoctaB Bo3nyxa.
Kucnopoa — aneMeHT u nmpocroe
BelecTBO. HaxoxkeHue kuciopoja B
npupoe, GU3NIECKUe U XUMUICCKUC
CBOMCTBa (peakuuu roperust). OKCHUIbL.
[Tpumenenue kucnopoaa. Crocoob
MOJIyYSHHS KUCTIOPO/ia B TAOOpaTOpUU U
MPOMBITIIEHHOCTU. KpyroBopoT
Kucaopoaa B mpupoze. O30H —
AUTOTpOIHAs MOAUDUKALIMS KACTIOPO/a.
TennoBoi 3¢ PexT XUMUIECKOM
pEeaKIny, TEPMOXUMHUUYECKHIE YPaBHEHUS,
DK30- U DHJIOTEPMHYCCKHUE PECAKITUH.
TomuBo: yroiabs U MeTaH. 3arpsa3HeHue
BO3/lyXa, YCUJICHHE MTAPHUKOBOTO

s dekra, pa3pylieHrue 030HOBOTO CIIOS.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KadecTtBeHHOE OTpeiesieHue CoiepKaHus
KHUCJIOpOJa B BO3IyXe

[Tomyuyenue, cobupanue, pacrio3HaBaHKe

Hcnonp30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSI COCTaBIICHUST (POPMYJT BEILIECTB,
MOJICKYJIIPHBIX YpaBHCHUH
XUMUYECKUX PEAKIUI C y4aCTHEM
KHCIIOpoja. XapaKTepru30BaTh
(omMMCBIBATH) COCTaB BO3AYXa,
bu3HYecKre 1 XUMUYECKHE CBOWCTBA
KHCJIOPOJIa, CIIOCOOBI €0 MOTyUYeHUs,
IpPUMEHEHUE U 3HaYCHUE B IPUPOJC U
XKU3HH yejoBeka. CpaBHUBAThH PEaKITUU
TOPEHUS U MEJJICHHOT'O OKHCIICHHSI.
OOBACHATH CYIIHOCTh YKOJIOTHICCKUX
po0sieM, CBSI3aHHBIX C 3arpSI3HEHUEM
BO3IyXa.

CrnenoBarth npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
WCITIOJIb30BAHUU XUMHYECKOU ITOCYIbI U
000pyI0BaHUS, a TAKKE IIPaBUIIaM
oOpareHus ¢ TOPIOYMMU BEIIECTBAMHU.
[TnanupoBaTh M OCYIIECTBIIATH HA
MIPAKTUKE XUMUYECKHUE dKCTICPUMEHTHI,
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Y U3YUYEHHE CBOMCTB KUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomIIeHHE ¢ 00pa3iiaMu OKCHJIOB

Y OIIUCAHUE UX CBOMCTB.
Ilpakmuueckas paboma: Ne 3.
[Toyuyenue u coOupanue Kucaopoaa,
M3y4YEHUE €TI0 CBOMUCTB.

Buviuucnenus: MOIEKYIJISIPHON MACCBI
KMCJIOPOJIa U 030HAa HA OCHOBAHUU
aTOMHOW MacChbl XUMHUYECKOTO
AJIEMEHTA; KOJIMYECTBA, MACChI
BEIIECTBA MO YPABHECHUSIM
XMMHUYECKUX PEAKIIAMN

NIPOBOUTH HAOIIOICHUS, 1eTIaTh

BBIBO/IBI 110 pe3yJIbTaTaM dKCIIEPHUMEHTA
IIpU MTPOBEICHUH JTAOOPATOPHBIX OMBITOB
Y TIPAKTUYECKON pabOTHI.

BBIYHCIATH KOMTUYECTBO BEIIECTBA, 00BEM
rasa no opmyiam.

VYyacTBOBaTh B COBMECTHOM paboTe B

rpyIire.

BricTpanBath pa3BEpHyThIE
MUCHhMEHHBIE U YCTHBIE OTBETHI C OMTOPOIA
Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
VCTIOJIb30BaTh NU3YYEHHBIN TOHATHIHBIN
anmnapar Kypca XUMHUU
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2.2

Bonopoxn. Ilonsarue
0 KHCJIOTaX M COJISIX

Bonopon — 3nemMeHT u mpocToe
BelecTBo. Haxoxkaenue Bogopona B
npupojie, PU3NYECKUE U XUMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
nony4yeHust. Kucmorel u comnu.
Monsipabiii 00bEM razoB. Pacuétel mo
XUMUYECKUM YPaBHEHUSM.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:
[Tonyuyenue, cobupanue u

PackpbIBaTh CMBICI N3y9aeMbIX MOHSATHIM
Y IPUMEHSTh TH IOHSATHS MPU OTIHCAHHUH
CBOWCTB BEIIECTB U MX MPEBPAIICHUA.
XapakTepu3oBaTh (OIMHUCHIBATH)
bu3nUecKre 1 XUMUYECKIE CBOWCTBA
BOJIOPOJA, CITIOCOOBI €r0 TOTyUYeHHUS,
IpUMEHEHHE.

Cobupatb npubop 11 MOTyUYEHUs
BOJIOpOJA.

Hcnonp3oBaTh XUMHUUYCCKYIO CHMBOJIUKY
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pacrio3HaBaHKUE BOJIOPOJIA.
B3aumoneiicTBue BOJIOpO/a C OKCHIOM

menu (II).

JlabopamopHhuwiti onvim:
B3auMopeiicTBuEe KUCTIOT ¢ METAJIIaMHU.
Ilpakmuuecxas paboma:.

No 4. Tlonmyyenue u cobupanue Bogopoa,
M3y4YE€HUE €T0 CBOMUCTB.

Boruucnenus:

00BEMa, KOJIMYECTBA BEIleCTBa ra3a

M0 €ro HM3BECTHOMY KOJUYECTBY
BEII[ECTBA UITH 00BEMY;

00BEMOB T'a30B 10 YPABHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUI
ra3oB

JUISL  COCTaBJICHUS (OpPMYJI BEIECTB,
MOJICKYJIIPHBIX YPaBHECHUN XUMHUYECKHIX
BOJIOPOJIA.
BBI4ucasaTh MOJIIpHYIO Maccy BEIIECTB;
00bEéM rasa,

peakuui ¢ y4acTHEM
KOJIMYECTBO BEIIECTBA,
MaccCy BEIIEeCTBa,;
[TpoBOAUTH pacdEThI IO YPaBHEHUSAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA 0 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBath npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHYECKOU MOCYIbI U
000pyI0BaHUs, a TAKKe MpaBUiaM
oOpareHus ¢ TOproYNMH BEIIECTBAMU B
OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MPAKTUKE XUMUYECKHUE dIKCTICPUMEHTHI,
MIPOBOIUTH HAOIOJIEHUS, JIeTIaTh

BBIBOJIBI TIO pe3yJIbTaTaM IKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe B
rpyI1e
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2.3

Bopna.
PactBopsI.
[Tonsatue 006
OCHOBAaHUAX

duznueckue cBoiicTBa BoAbl. Boga xak
pacTBOpUTESIb. XMMHUYECKUE CBOWCTBA
BOJBI.

OcHoBaHUAI.

PackpbiBaTh CMBICT M3y4aeMbIX MTOHATUI
Y IPUMEHATH T MOHITUS IPU ONUCAHUU
CBOICTB BEIIECTB U UX MPEBPAICHUI.
XapakTepusoBaTh (HPU3NIECKUE U
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PactBopsl. Ponb pacTBOpOB B ipupoie u
B )KU3HHM 4yesoBeKa. KpyroBopor Boasl B
IIPUPOZE. 3arpsi3HEHNE IPUPOIHBIX BOJ.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BO/I.
HacpliieHHbIE M HEHACBIILIEHHBIE
pacTBOpbl. PacTBOPUMOCTE BEIIECTB B
Boje. MaccoBag J10JIsI BENIECTBA B
pacTtBope.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BELIECTB C pa3IMYHOM
PacTBOPUMOCTBHIO.
B3aumogerictBue BOAbI C  MeETaIaMU
(HaTpUeM U KaJIbLIUEM).

HccnenoBanne pacTBOPOB KUCIOT U
1IeJI04Yel ¢ MOMOIUIBIO UHAUKATOPOB.

JlabopamopHvie onvimul
Hccnenosanme ocoOEHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3INYHON
PacTBOPUMOCTBIO.

[IpuroroBiieHue pacTBOPOB  C
ONPEAEIEHHON MacCOBOW JOJEH
PacTBOPEHHOI'O BEIECTBA.
Ipakxmuueckas paboma

XMMHUYECKUE CBOMCTBA BOJBI, €€ POJIb KAK
PacTBOPUTEIIS B MPUPOJIHBIX MPOIIeccax.
CocTaBisiTh ypaBHEHHS] XUMUYECKUX
PEAKLHMI C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTh IKOJIOTMYECKUX
po0ieM, CBSI3aHHBIX C 3arpSI3HEHUEM
MPUPOJIHBIX BOJ, CIIOCOOBI OUYHUCTKHU
BOJIbI OT MIPUMECEH, MEPHI 110 OXPaHE BOJI
OT 3arpsi3HCHUSL.

[ImaHnpoBaTh U OCYIECTBIIATh HA
MPAKTUKE XUMUYECKUE SKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOJEHUS, JIETIaTh
BBIBO/IbI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA
IPY MPOBEJICHUU JTA00PATOPHBIX OIBITOB
U IPAKTUYECKOMN pabOTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUN XUMUUYECKOM MOCYIbI U
000pyI0BaHUS.

[IpoBOIUTH BHIYUCIIEHUS C IPUMEHEHUEM
MOHSATUSI «MAacCcoBasi JOJIS BEIIECTBA B
pactBope».

BricTpanBaTh pa3BEpHYTHIE
IIICbMEHHBIE U YCTHBIE OTBETHI C OITIOPOU

37



®denepanpHas padouast mporpamma | Xumusi. 8—9 kmaccel (6a30BbIi YPOBEHB)

Ne 5. IIpuroroBnenue pacTBOpoB
C OIPEICIEHHON MacCOBOM J10JIEMN
PacTBOPEHHOI'O BEIIECTBA.

Ha nHMOPMAITHIO U3 YICOHHUKA U
CIIPaBOYHBIX MATEpPUAJIOB, IPAMOTHO
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Buiuucnenus: ¢ ICOIb30BaHUEM
IIOHATHA «MaAaCCOBasd J0JIA BCIICCTBA B
pacTBOpPCH

HCTIOJIb30BATh U3YUYCHHBIN MOHATUHNHBIN
arnmapar Kypca XUMUuu
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2.4

OCHOBHBIC KJIaCChI
HCOPTaHNYCCKHUX

COE€IMHEHUN

11

Knaccudukanus HeopraHmueckux
coenunenuid. Okcunpl. Knaccudukarms
OKCHJIOB: cojieoOpa3syroire (OCHOBHBIE,
KHCIIOTHBIC, aM(oTepHBIC) U
HecosieoOpasyrone. Homenknarypa
OKCUJI0B. PU3NYECKHE U XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.
OcnoBanusi. Knaccuduxaiusi o0CHOBaHMiA:
1IEJI0YM U HEPACTBOPUMbBIE OCHOBAHMUSI.
HomenknaTtypa ocHoBaHU. PU3nuecKue
Y XMMHUYECKUE CBOKCTBA OCHOBAHUM.
[lonydeHne OCHOBaHUM.

Kucnotsl. Knaccuduxaius Kucior.
Homenknatypa kucnor. dusnyeckue

Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekerosa.
ITomy4yeHune KUCIoT.

Conn. Howmenxknatypa COJIEH.
duznyecKrue U XUMMYECKHUE CBOMCTBA
conen. [Tonyuenne comei.

['eHeTnyeckass CBA3b MEXKIYy Kiaccamu
HEOPTAaHWYECKUX COCTMHCHUU.
Xumuueckuui IKCnepumenm:

Jlemoncmpayuu:

KnaccudumupoBars n3ydaempie
BEILECTBA 10 COCTABY U CBOICTBAM.
Cocransath HopMyJibl OKCHIOB,
KHUCIIOT, OCHOBaHUM, COJIeH U Ha3bIBATh
UX I0 MEXIYHapOJIHON HOMEHKIATYpE.
[Iporno3upoBaTh CBOWCTBA BEIIECTB Ha
OCHOBE OOIIMX XMMHUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCATCS.

CocTaBisATh MOJIEKYJIIPHBIE YPABHEHUS
peaKIUii, UIUTFOCTPUPYIOLTUX
XUMUYECKUE CBOMCTBA U CIIOCOOBI
MOJTyYEHHUSI BEIIECTB U3yUYECHHBIX
KJIACCOB/TPYIIIL, @ TAKkKe
MOATBEPKAAIOIIUX TEHETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMU.
[Tpou3BOANTH BBIUKUCICHUS TIO
YPaBHEHUSM XUMHUYECKUX PEaAKITHM.
[InanupoBaTh M OCYIIECTBIATh Ha
MPAKTUKE XUMUUECKHE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJIEHUS, JIeTIaTh
BBIBOJIBI TIO pe3yJIbTaTaM dKCIIEPUMEHTA
IIpU TIPOBEJCHUH JJaOOPATOPHBIX OMBITOB
U TIPAKTUYECKUX
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OOpasipl  HEOPraHMYECKUX  BEIIECTB | paboT.
Pa3IMYHBIX KJIACCOB. Cnenosats npaBuaam

OnBITHI, WILTIOCTPUPYIOIINE XUMUYECKUE OesonacHoii paboThI B
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX JI1abopaTopuu mpu

BEIIIECTB. HCIIOJIb30BAHUM XHUMUYECKOU
JlabopamopHhvie onvimoi TIOCY 1Bl U 000PYIOBAHMUS.

OrnpenesieHue pacTBOPOB KUCIIOT U BeicTpauBath pa3BEpHyThIE

IeI0YeH ¢ IIOMOIIBI0 HHIHKATOPOB. MACHbMEHHBIE U YCTHBIE OTBETHI C ONIOPOU

Ha uHGOPMAIINIO U3 YUCOHHUKA U
CIIPABOYHBIX MaTEPUAJIOB, TPAMOTHO
HCTIOJIb30BAaTh N3YUYCHHBIN MMOHATUHHBIN
arnmapar Kypca XUMUuu

N3ydeHne B3auMOJICUCTBUS KUCIIOT C
METaJUIAaMU, PEAKIIUN HEUTPATA3ALINH.
BzaumopericTBre pactBopa CepHOU
KUCI0THI ¢ okcuaoM meau (II).
[TonydeHrie HEPaCTBOPUMBIX OCHOBAaHMUIA.
BriTecHeHUE 0THOTO METaJIIa IPYyTUM
13 pacTBOpa COJIU.

Ilpaxmuueckas paboma

Ne 6. Pemenue skciepuMeHTalIbHbBIX
3a7a4 1o TeMe «BakHeume Kiacchbl
HEOPTaHUYECKUX COCAUHEHUN.
Boruucnenus:

[0 YpPaBHEHUSAM XUMHUYECKON PEaKIUu:
KOJIMYECTBa BEIIECTBa, 00hEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BbEMY, Macce peareHTOB WIN
MPOJYKTOB PEAKIIUU
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Hroro mo pazneny: 30

Pa3znea 3. Ilepunoanuecknii 3axon u [lepnoanyeckas cucrema xumnueckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenue
aToMOB. XMMHYeECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMH
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3.1

[lepunoanueckuii
3aKOH U
Ilepnonnueckas
cucTema
XUMHUYECKHUX

anemeHToB /. U.

Memnpeneena.
Ctpoenue atoma

ITepBble TONBITKU KIacCUPUKALUH
XUMHUYECKUX 3JIEMEHTOB. [ToHsATHE O
rpynnax cXoJHbIX 3JIEMEHTOB
(LIen0YHbIE U IET0YHO3EMEIIbHBIE
METaJlIbl, FaJOr€Hbl, HHEPTHBIE Ia3bl).
DneMeHThI, KOTOpble 00pa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHU/IBI.
[leprognyecknii 3aKOH.

[lepuonnueckas cucteMa XUMHYECKUX
AJIEMEHTOB

J.N. MenneneeBa. KoporkonepuoaHas u
JUTMHHOTIEpUOHAasA (OPMBbI
[leprnonyeckoi CUCTEMBI XUMUYECKHUX
anemeHToB [[.11. Menneneesa. [lepronasl
Y rpynibl. PU3HYECKHN CMBICI
MOPSIKOBOIO HOMEpa, HOMEPOB Mepruoaa
Y TPYIIBI 3JIEMEHTA.

Ctpoenue artomoB. CoCTaB aTOMHBIX
sanaep. Mzotonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 XMUMHUYECKHUX DJIEMEHTOB
ITepnoauueckoi CHCTEMBI

JAN. MeHnngeneea.  XapakTepuCTHKA
XUMHYECKOTO JIEMEHTA

[0 €ro IojoxeHuw B llepuoanueckon
cucreme JI.M. MeHnpaeneena.

PackpeiBaTh CMBICI IEPUOIUYECKOTO
3aKOHa.

OnuchIBaTh CTPOCHHUE TAOTHITBI
«llepnoanueckas cucTeMa XUMHYECKUX
aneMmeHToB [[.M. MennaeneeBay.
MonennpoBaTh CTPOCHUE aTOMA,
SHEPreTUYECKUX YPOBHEU U
IIOAYPOBHEW IIPU NTOMOLIY PUCYHKOB,
AJIEKTPOHHBIX KOH(pUTypanui u
AJIEKTPOHHO- TpaduyecKkux Gopmy.
[TosicHATh pU3MYECKUN CMBICIT
MOPSAIKOBOIO HOMEPA, HOMEPOB
nepuojaa v rpynibl JIEMEHTA.
XapakTepu30BaTh XUMUYECKHE
AJIEMEHTHI IEPBBIX TPEX NEPUOJIOB,
KaJIui, KaJIbLIMH U UX COCAUHEHUS T10
nonoxxeHuto B [lepuogmueckoit cucreme
J1.1. Menpaeneena.

OOBACHATH 001IIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB XUMHYECKUX
3JIEMEHTOB (U3MEHEHHE PaJInyCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCUHEHUI B
npeenax MaJibIX MIEPUOJIOB U TJIABHBIX
MOATrPYNN C YYETOM CTPOCHHUS UX
aTOMOB;
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3aKOHOMEpPHOCTH U3MEHEHUS paJnyca
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aTOMOB XUMHWYCCKHUX 3JICMCHTOB,

MCTANIMYCCKUX U HCMCTAJINIMYCCKHUX

CBOMCTB IO IPyNIaM U MEepUoaaM.

3nauenue [lepuoauueckoro 3akoHa u

[lepronn4eckoil CUCTEMBI
XUMHYECKUX IEMEHTOB IS
pa3BUTHS HAYKHU U ITpakTuku. [[.1.

MeHnneneeB — y4€HBIN U IPaKJaHUH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:
B3aumopericTBre ruipokcuia
IIMHKA C pacTBOpPaMu KHUCJIOT U
uenoyer. MoaenupoBanue
CTPOCHUS MOJIEKYJI MPH MOMOILIHU
PUCYHKOB, MOJIEJIEH, DIIEKTPOHHBIX
U CTPYKTYPHBIX (hOpPMYII.
Tabnuna «Ileproguyeckas
CUCTEMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBay.

Jlabopamophvie onvbimoi
O3HakomileHHE ¢ 00pa3lamMu
METAJIJIOB U HEMETAIIJIOB

VYyacTtBoBaTb B COBMECTHOM
paboTe B mape WM rpymie.
BricTpanBaTh pa3BEpHYTHIC
MMUChbMEHHBIE U YCTHBIE OTBETHI C
ormopoi Ha uH(opMaIuio U3
y4eOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MHTepHeTa
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3.2

XuMudeckas CBSI3b.
OKHCIUTETFHOBOCCTAHOBUTEILHBIC
peaxIuu

Xumudeckas cBs3b. KoBaneHnTHas
(TmoJisipHAst U HEMOJISIPHAS) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTD
XHMHYECKHUX d1eMeHTOB. oHHas
cBs13b. CTENEHb OKHCIICHMUS.
OKHUCIUTENIBHO-
BOCCTaHOBHUTEJIbHbBIC
[Tpoueccnr

pEaKIIHH.

PackpeiBaThb CMBICT H3y4YaeMbIX
MMOHSTHH. OnpenensiTh BHU/I

XUMHYECKOM CBS3U B COCIUHCHUU.

MopnenupoBaTb CTPOECHHUE
MOJIEKYI Opy  [OMOIIHU
PHUCYHKOB, MOJIETIEH,

JJIEKTPOHHBIX M CTPYKTYPHBIX
dbopmy.
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OKHCJICHUS] 1 BOCCTAHOBJICHHUS.
OKuUCIUTENN U BOCCTAHOBUTEIIH.
XHUMUYECKHUI IKCIIEPUMEHT: U3YUCHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETaJlJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUIA ITMHKA C PACTBOPAMH KHUCIIOT
Y 1IEJ0YEH, TPOBEJCHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHECHMUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, WITIOCTPUPYIOIINE IPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COSTMHEHUS)

Hcnonb30BaTh XUMUYECKYIO CHUMBOJIUKY
JUIS COCTaBJIEHUS (HOPMYJT BEIIIECTB,
AJIEKTPOHHOTO OajlaHca peakiuii.
Ornpenenarth cTeneHb OKUCIECHUS aTOMOB
XUMUYECKUX DJIEMEHTOB 110 opMysiaM H
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUM 10 CTETIEHU OKUCIICHUS
aTOMOB XMMUUYECKHUX JIEMEHTOB.
Onpenensite OKUCIUTEND U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPUIIMEHTHI B CXeMaX MPOCThIX
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTO
Oananca.

Habmronath XMMUYECKHE ONBITHI 110
IJ1aHy, AHAJIM3UPOBATh U JIETaTh
BBIBO/IBI.

Ucnonw3zoBate UKT nis co3manus
MOJIEJIEN, MOATOTOBKHU IIPE3EHTALIUM,
JOKJIa/I0B IO TEME.

BricTpanBaTh pa3BEPHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(pOpMaINIO U3 y4eOHUKA U IPYTUX
HMCTOYHUKOB, B TOM unciie IHTepHeTa

Hroro no paszneny

15

PesepBHOe Bpems
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y4eOHOro mpeaMeTa

OBIIEE YHUCJIO YACOB 68
I10 ITPOT'PAMME
9 KJIACC
HanmMmenoBanne
No KommnuecTBo OcCHOBHBIE BUIBI AEITEILHOCTHA
pa3zeiioB U TEM Conepxxanue 00ydeHHs
/o JacoB 00yJaroIMXCs

Paznen 1. BemecTBO 1 XMMHYECKHE PeaKIIMU
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1.1

[ToBTOpEHUE 151
yrayOieHue 3HaHu
OCHOBHBIX pa3/IeJIoB
Kypca 8 kiacca

[leprnoanueckuii 3aK0H.

[Tepunoanyeckast cucTeEMa XUMUYECKUX
anemeHToB [[.M. Menpeneena.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B
N3MEHECHHUHU CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJIbLUs U UX COCIUHECHUM B
COOTBETCTBHHU C MOJ0KECHUEM
2JIEMEHTOB

B [leproanueckon cucteMe U CTPOCHUEM
UX aTOMOB.

CtpoeHue BenecTBa: BUAbl XUMUUYECKON
CBsI3U. THUIBI KPUCTATITNYECKUX
PEMETOK, 3aBUCUMOCTb CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUIA XUMHUYECKON CBA3U.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKHUX BEUIECTB. XUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCSA K
pPa3IMYHBIM KJ1acCaM HEOPTaHUYECKUX
COCJIMHEHMH, TCHETHYECKas CBI3b
HEOPraHWYECKUX BEIIECTB.

XapakTepu30BaTh XUMUYECKUE IJIEMEHTHI
MIEPBBIX TPEX MEPUOJOB, KAIHS U KaIbLIHS
0 UX NOJI0KEHUIO B [lepuoauueckon
cucteme /1. 1. Menneneena.
KnaccudummpoBats 1 Ha3pIBaThH
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIaCCOB.

OnuceiBaTh ob1re XUMHYECKHE
CBOIMCTBA BEIIECTB PA3JINYHBIX KJIACCOB,
MOJITBEPKIaTh CBOWCTBA IMPUMEpAMU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKuuil.

OnpenensaTs BUI XMMAYECKOW CBS3U U
THUI KPUCTAJUIMYECKOU PEIIETKH
BEIIIESCTBA.

[Iporno3upoBaTh CBOMCTBA BEMIECTB B
3aBUCUMOCTH OT X CTPOCHMUSI.

BricTpauBaTh pa3BEpHyTHIE
MUChbMEHHBIE U YCTHBIE OTBETHI C OMOPOM
Ha HMOPMAITHIO U3 YICOHHKA U
CIIPaBOYHBIX MAaTEPHUAJIOB, FPAMOTHO
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Xumuueckuii IKCnepumenm: WCIIOJIb30BaTh N3yYECHHBIA MOHATUMHBIN
Jlemoncmpayuu: 03HAKOMIIEHUE C alrapar Kypca XuMuu

MOJENSAMHU KPUCTATNINYECKUX
PEMETOK HEOPTAHUYECKHUX BEIIECTB —
METaJIJIOB M HEMeTaJIoB (Tpaduta u
anMasa), CII0KHBIX BEIIECTB (XJIopuaa
HaTpHs)

50



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHYECKHX
peaKunit

Knaccudukanus XuMu4ecknx peaxiun
110 Pa3JIMYHBIM MpU3HAKaM (IO YUCITY U
COCTaBy YYaCTBYIOIINX B PEAKIIHH
BEIIIECTB, 10 TeTUIOBOMY d(pdekTy, 1o
W3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB, TI0
00paTUMOCTH, [0 YYACTHUIO
KaTajauzaTopa). IK30- U
SHIOTEPMUYECKUE PEAKIINUH,
TepMOXUMUYECKHE ypaBHeHUs. [loHsTHE
0 CKOPOCTH XUMHUUYECKOU PEAKIIUH.
[Tonsitue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKITUSIX.
[ToHsTHE O TOMOTEHHBIX U
reTeporeHHbIX peakiusix. [lonsarue o
kartanuse. [loHdaTne 0 XuMnueckom
paBHOBecun. GaKTOPHI, BIUSIONINE HA
CKOPOCTh XUMUYECKOHN PEaKITuu 1
MOJIOKEHUE XUMHUUYECKOTO PAaBHOBECHSI.

OXHUCIINTEIFHO-BOCCTAHOBUTEILHBIC

PackppIBaTh CMBICI N3y4aeMbIX MTOHSATHIA
Y IPUMEHSATH 3TH MOHATHS IPYU OITUCAHUU
CBOMCTB BELIECTB U UX MPEBPALLCHUN.
KnaccuduimpoBatbh XuMuyeckue
pPEaKIUU 0 PA3IUYHBIM IPU3HAKAM.
VYcTanaBnuBaTh 3aBUCUMOCTB CKOPOCTH
XUMHUYECKOM PEAKIMU OT PA3ITUYHBIX
(bakTopoB.

[Iporao3npoBaTh BO3MOXHOCTH
IIPOTEKaHUS XUMUYECKUX

IIPEBPAILECHUN B Pa3JIMYHBIX YCIOBUSX.
Onpenensite OKUCIUTEND U
BoccTaHoBuTenb B OBP.

CocTaBnsATh 31EKTPOHHBIN OallaHC
pEaKInH.

[Ipou3BOAUTH BBIUMCIEHUS O
XUMUYECKUM YPABHEHUSIM.

YyacTBOBaTh B COBMECTHOM

paboTe B mape Wiv rpyrre.

BricTtpauBaTh pa3BEpHYThIE IUCbMEHHBIE

51



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

peaxIuu, 3JeKTPOHHBIN OataHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHON
peakuyu. CocTaBlIeHHE YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pPEeaKLMii ¢ UCIIOIb30BAaHUEM METOA
3JIEKTPOHHOT'O OalaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3aBUCUMOCTH CKOPOCTH
XAMHUYECKON PEAKINU OT BO3IAECHUCTBUSA
pa3IuYHbIX (PAKTOPOB.

OnBITHI, WILTIOCTPUPYIOIIKE IPUMEPHI
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEeHUsI, COCUHEHUS).

Bviyucnenusi:  KOIMYECTBA BEIICCTBA,
o0béMa W Macchl pPEareHTOB WJIH
IPOAYKTOB 1o YPaBHCHHSIM

XUMHUYECKUX peaKkuin

U YCTHBIE OTBETBI C ONOpPOM  Ha
uHpopManmoo U3 yuyeOHHKA W
CIOpPaBOYHBIX MAaTEpUajoB, TPaMOTHO

VCIIOJIb30BaTh U3YYEHHBIN TOHATHUHBIN
anmapar Kypca XuMuu

52




denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

1.3

DIIEKTPOIUTHYECKAS
JTUCCOLIHAITHS.
XUMHYECKHE
peakuuu B
pacTBopax

Teopus dNEeKTPONTUTHIECKON
JUCCOLIMAIMU. DIEKTPOIUTHI U
HE3JICKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHHu3M JUCCOIIMAIIMH BEIISCTB C
Pa3JIMYHBIMUA BUAAMU XUMUYECKOM
cBs3u. CTeneHp TUCCOIUAIHH.
CuibHBIC U CJIa0bIE IEKTPOJIUTHI.
Peakiun nonnoro ooMeHa. Y cjIoBUs

PackpbiBaTh CMBICH U3y4aeMbIX HOHSATHM,
a TaKXe€ CMBICJI TEOPUU
3JIEKTPOJIMTUYECKON AUCCOLMAIINH.
OOBSACHITH TPUIHHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PA3INYaTh CIa0bIC U CUITHHBIC
3JIEKTPOJIUTHI.

CocTaBIsITh ypaBHEHUS TUCCOIAAIINN
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MPOTEKAaHMS pEeaKIMii HOHHOTO 0OMEHa,
MIOJIHBIE U COKPAIIEHHbIC HOHHBIE
ypaBHeHUSs peakiuii. CBOMCTBA KUCIOT,
OCHOBAaHUU U COJIEU B CBETE
peACTaBICHUM 00 AJIEKTPOIUTHICCKOMN
nucconuanu. KauecTBeHHbIE peaKkIuu
Ha MoHBI. [loHsITHE O THIpONIH3E CONE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Uccnenosanue

AJIEKTPONPOBOTHOCTH PACTBOPOB
BEILIECTB, Mpoliecca AUCCOLAIUN
KHCJIOT, II[eJI0YeH M COJICH

(BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB).

OnbIThI, WILTIOCTPUPYIOIINE TPU3HAKU
IPOTEKaHUS peaKuii HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJICJICHHUE Ta3a,
00pa3oBaHUE BOJIbI).

Pacno3naBanue HEOPraHMUYECKUX
BEILIECTB C TOMOIIbIO KaU€CTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydeHune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax

KHCJIOT, IIEJIOYed U COJICH, MOJHBIE MU
COKpalI€HHbIE  MOHHBIE  YpPaBHEHHS
XUMUYECKUX PEAKIIUA HOHHOTO 0OMEHa,
KpAaTKUE HOHHBIE YPaBHEHHS IPOCTHIX
peaKui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUYECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLMALINY; TOATBEPAKAATh CBOKMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPAaBHEHUM XUMUUYECKUX PEAKLIAM.
Pemiats skcriepuMeHTaNIbHBIC 3a]]a41

10 TEME.

[InanupoBath u OCYILIECTBJISITh  Ha
MPAKTUKE XHUMUYECKHE SKCIEPUMEHTHI,
MPOBOAUTH HAOIIOICHUSI, IeJIaTh BHIBOIbI
Mo pe3yjbTaTaM »HKCIEPUMEHTa TpHU
MPOBEICHUH JA0OPATOPHBIX OMBITOB U
MPaKTUYECKUX PaboT.

CrnenoBath npaBuiaM 0€30MMacHOM
paboThI B JTa0OPATOPHUH TTPH
MCIIOJIb30BaHUN XUMUYECKOUN MOCY bl U
00opyI0BaHUSI.

[IpoBOANTH BHIYUCIEHUS 10 XUMUYECKUM

YPaBHCHUSM.

54



®denepanpHas padouast mporpamma | Xumusi. 8—9 kmaccel (6a30BbIi YPOBEHB)

ANIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJICJICHUEM ra3a, 00pa30BaHUEM BOJIbI).

IIpakmuyeckas paboma:

Y4acTBOBaTh B COBMECTHOM paboTe
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No 1. Pemenue »sKcCHepUMEHTANIbHBIX | B ApE WM TPYIIIIE.
3ajJa4 1o TeMe. BricTpauBaTh pa3BEpHyTHIC
Buiuucienuys: 10 ypaBHEHUAM MMUCHMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
XUMHUYECKUX PEAKIUn Ha HGOPMAITUIO U3 YICOHHUKA U IPYTHUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
HNutepnera
Wroro no pazneny 17

Pa3pen 2. HemeTasibl M UX COeTUHEHUS
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2.1

Oobuas
XapaKTEPUCTHKA
XUMHUYECKUX
AJIEMEHTOB
VIIA-rpynmst.

I"astoreHn!

OO6m1ast xapaKTepUCTHKA raJOreHOB.
Oco00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHHUS.
Ctpoenue u puanyecKue CBOMCTBa
MPOCTHIX BEIIECTB — raJOr€HOB.
XUMHUYECKHE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOJICHCTBUE C METAIJIAMH,
HEeMeTallJIaMH, IIeJI0YaMu).
XmopoBonaopoa. ColisiHast KUCIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JleucTBre Xaopa u
XJIOPOBOJOPOJa HA OPraHU3M UYEJIOBEKA.
Baxueitmme x10puabl 1 UX HAX0XKICHUE

B TIPUPO/IC.
XumuuecKkuii IKCnepUMeHm:

Jlemoucmpayuu.

OnbIThI, OTpaXkaromye GU3NIECKUE U
XHMHYECKHE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUN (BO3MOYKHO MCIIOIb30BaHUE

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB HEMETAJIIOB U UX
COEMHEHNH B MPENIENIax MaJIbIX
MEPUOJIOB U TJIABHBIX MOArPYII
[leproauyeckoil CUCTEMbI XUMUYECKHUX
AIIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepuzoBaTh (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA ITPOCTHIX
BELIECTB rajOreHoB (Ha MpuMepe XJiopa)
U CJIO’KHBIX BELECTB (XJIOPOBOAOPO/A,
XJIOpUJA HATPHsI), CIOCOOBI UX
MOJIyYeHUs], IPUMEHEHHE U 3HAaUCHHUE B
MPUPOJE U )KU3HU YETIOBEKA.

OnpenensaTh XJI0pUA-UOHBI B paCTBOPE.
[InaHupoBaTh U OCYIIECTBIATh HA
MPAKTUKE XUMUYECKUE IKCIICPUMEHTHI,
MPOBOAUTHL HAOIOICHUSI, JIeTIaTh
BBIBOJIBI 110 pe3yJibTaTam

57



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

BUIEOMATEPHAJIOB).
O3HakomiieHHE ¢ 00pa3laMu XJIOPUI0B

(raJoreHuI0B).

JlabopamopHhuwiii onvim:

N3yuyeHne CBOKMCTB CONSTHOU

KUCIOTHI. [IpoBeieHE KaueCTBEHHBIX
peakuuii Ha XJIOPUI-UOHBI.
lIpakmuueckas paboma

No 2: TlomydyeHue COJITHOM KHCIIOTHI,
W3y4YEHUE €€ CBOWCTB.

Buiyucnenus: 1(¢] YPaBHEHUAM

XUMUYCCKUX PEaKIWid, €CIIH OJIWH W3
peareHTOB JiaH B U30BITKE

IKCIIEPUMEHTA npu IPOBEIICHUH
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
paborT.

CrnenoBath npaBuiamM

Oe3omacHol paboTHI B

nabopaTopud TpH

WCITOJIb30BAaHUN XHMHYECKOM

MOCY/IbI U 000PYI0BaHUSI.
BricTpanBaTh pa3BépHyTHIC
MMMCHMCHHBIC ¥ YCTHBIE OTBETHI C OTIOPOM
Ha HMOPMAIUIO U3 YUCOHHUKA U
CIIPaBOYHBIX MAaTE€pPHAIOB, TPAMOTHO
WCIOJIb30BaTh U3YYEHHBIN MOHSITUWHBIN
ammapar Kypca XuMUH
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2.2

OO6mas
XapaKTepUCTUKA
XUMHAYECKHUX
ajieMeHTOB VIA-
rpynisl. Cepa u eé
CO€IUHCHUSA

OO0u1as xapakTepUCTUKa FJIEMEHTOB
VIA-rpynnel. OcoOO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHUCJICHHUS.

CrtpoeHue u pu3nIeCKre CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U CEPBHI.
AnnoTpornHble MOAU(PUKALUYA KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBojiopo/1, cTpoeHue, GU3NIECKUE U
XUMHUYECKHE CBOICTBA.
Oxcuapl  ceppl  Kak  MPeICTaBUTENH
KHCJIOTHBIX OKCHJIOB.

CepHas  kucioTa, (QuU3WYeCcKHe U
XUMHUYECKHEe CBOMCTBA (00IIHe KakK

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3J1eMEHTOB VIA-
TPYIIIbI U UX COCTMHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBath (pu3nUecKue u
XUMHYECKUE CBOMCTBA IPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHUIM
(cepoBOI0pO/Ia, OKCHIIOB CEPBI, CEPHOM
KHCIIOTBI, CyJIb(ATOB), CIIOCOOBI X
MOJTyYCHUS, TPUMECHECHHE U 3HAYCHHUE B
MPUPOJIE U )KU3HU YeTIOBEKA.
Onpenensatb Hanu4Ke Cyiab(haT-uOHOB B
pacTBope.

OOBSICHATH CYIIHOCTh KOJIOTHYCCKUX
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MPEJCTABUTEIS KJIacca KUCIOT U
crienuduyeckue). XuMUIECKUe
peakuuu, Jexxane B OCHOBE
MIPOMBITIUICHHOTO CITOC00a MOTyYeHUS
cepHoil kuciotsl. [Ipumenenune. Conun
CEpHOI KUCIIOThI, KAYECTBEHHAS PEaKIUs
Ha cyab(dar-uoH. HaxoxaeHue cepsl U
€€ COeIMHEHUN B IIPUPOJE.
XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIIei
Cpellbl COEIMHEHUSMHU CEePhI (KUCIOTHBIE
TOK]IH, 3aTPSI3HEHHE BO3TyXa U
BOJIOEMOB), CITIOCOOBI €T0
NpeAoTBPAIlCHUS.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3zHakomiieHHE ¢ 00pa3iamMu cephl U e€
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Hab6nronenue nporiecca o0yrimBaHus
caxapa noJji IeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamophvie onvimol: V3yuenue
XUMUYECKUX CBOMCTB pa30aBiIeHHOMN
cepHoOU KucioThl. [IpoBenenue
KaueCTBEHHOMW peakiuu Ha CyJbdart-

npo0sieM, CBS3aHHBIX C TepepaboTKoi
COCIMHEHUN CEPBI.

[InanupoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMHUYECKUE IKCTIEPUMEHTHI,
MPOBOJIUTH HAOIOACHHUS, JI€TIaTh
BBIBO/IBI 10 PE3YyJIbTaTaM YKCIEPUMEHTA.
CnenoBath npaBuaaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
WCIIOJIb30BaHUN XUMHUYECKOMN

MOCY/IbI U 000PYI0BaHUSI.
[Ipou3BOAUTH BBIUMCICHUS IO
XUMUYCCKAM YPaBHEHUSIM.
Ncnonb30BaTh MPpU BHITIOJTHEHU T
y4eOHBIX 3aaHUN TEKCThI

y4eOHUKa, CTIPAaBOYHbBIC MATEPUAIIbI
(ITeprognveckyro CUCTEMY XUMUUYECKHUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpspKeHUu MeTauioB). Mcnonb3oBarh
MIPY BBIMIOJTHEHUU YUEOHBIX 3a/IaHUN U B
MPOLIECCE UCCIIEA0BATEIBCKOM
JEeATEIIbHOCTH HAYYHO-TIOMYJISIPHY IO
JTUTEPATypPy XUMUUYECKOTO COICPIKAHMUS,
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WOH W HaOJI0IeHre TIpU3HaKa e¢
IPOTEKAHUS

CIIPaBOYHBIE MATEPHUAJIBI, PECYPCHI
HNurepuera
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2.3

O6mas
XapaKTEePUCTHKA
XUMUYICCKUX
37eMeHTOB VA-
rpynmsl. A3o0T,
dbocdop u ux
COEAMHEHUS

OO0mas xapakTepucTHKa 3JIEMEHTOB VA-
rpynibl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTEPHbIEC CTEIICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B IPUPOJIE,
bu3MYecKre 1 XUMUIECKHIE CBOMCTRA.
Kpyrosopor a3ora B mpupoze.

AMMHaK, er0 GU3NIECKUE M XUMHUISCKHEC
CBOMCTBA, OJIyYCHHE U IPUMEHEHUE.
Conu ammoHnus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHWUS.

A30THas KUCII0Ta, €€ MOoIy4YeHue,
bu3NYecKre 1 XUMUYECKHE CBOWCTBA
(oOmIve Kak MpeACcTaBUTENS Kiacca
KHCJIOT U crienupruyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAJIbHBIX
yaoOpeHuil. XMMUYECKOE 3arpsi3HEHUE
OKPYXaroLIEH Cpelibl COCTUHEHUSIMA
a30Ta (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE
BO3/TyXa, ITOYBBI U BOJOEMOB).

docdop, aTOTpOnTHEIE MOTUDUKAITUN
docdopa, puzndyeckre 1 XUMUIECKHUE
cBoiictBa. Okcun ocdopa (V) u
docdhopHas kuciaora, puzndecKue u

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHHUU CBOMCTB AJIEMEHTOB V A-
TPYIIIbI U UX COCTMHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBath (pu3nUecKue u
XUMHUYECKHUE CBONCTBA MTPOCTHIX BEIIECCTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coyeii aMMOHHUSI, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa ¢pocdopa (V)
u dhochopHoit kKucnoThl, hocdaTon),
CIIOCOOBI UX TIOTYYCHHMSI, MIPUMCHECHUE U
3HAUEHUE B NMPUPO/JIC U )KU3HU YEJIOBEKA.
OnpenensaTs HOHBI AMMOHUS U
dbocdaTroHbI B pacTBOpE.

OOBICHATH CYIIHOCTh

HKOJIOTUYECKUX MPOOIIEM, CBI3aHHBIX

C HAXOXKJICHUEM COCTUHEHUI a30Ta U
dbochopa B okpyxaroiei cpene.
[InarupoBaTh M OCYIIECTBIIATh Ha
MPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJFOACHMS, JICTIaTh BBIBOJIBI
MO pe3ybTaTaM IKCIIEPUMEHTA TIPH
MIPOBEICHUH JTAOOPATOPHBIX ONBITOB U
MPAKTUYECKON PabOTHI.
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CrnenoBath npaBuiiaM 6e30macHO paboThI
B JJabopaTopuu

64



denepanpHas pabodas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

XUMUYECKUE CBOWCTBA, NOJIyYECHHE.
Hcnons3oBanue ¢pocdaTtoB B KaueCTBE
MUHEPaIbHBIX YJI0OpEHUH.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3HakomIieHHEe ¢ PU3NYECKUMHU
cBoOMcTBaMHu a30ta, hochopa U ux
COCIMHEHUI (BO3MOYKHO
HCIIOJIb30BaHUE BUIEOMATEPHUAIIOB).
O3HakomMIieHHE ¢ 00pa3iiaMu a30THBIX
U $hochOpHBIX YI0OpEHUH.
[Tonyuenue, coOupanue, pacrio3HaBaHUe
Y U3yUYCHUE CBOKWCTB aMMHAKA.
B3aumoenicTBre KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeneHNe KaYECTBEHHBIX PEAKIIUN
Ha MOH aMMoHHusA U ¢ocdar-uoH, U
M3y4CHUE TIPU3HAKOB UX MPOTEKAHMS.

lIpakmuueckas paboma

MIPY UCTIOJIb30BAHUHN XUMUYECKOU
MOCY/IbI U 000PYI0BAHUSI.
[TIpon3BOIUTH BBIYUCICHUS 10
XUMHAYECKUM YPaBHECHHSIM.
Hcnonb30BaTh MpH BBITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCTHI

y4eOHHKa, CIIPABOYHBIE MATEPUATIbI
(IepuoIUYECKYIO0 CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEN B BOJE, MIEKTPOXUMUYECKUH DA
HaIpsHKEHUI METAJLIOB)
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Ne 3: IonyuyeHue ammuaka, u3ydeHue
€r0 CBOUCTB. Buiuucnenus: mo
YPaBHEHHUSIM XUMHUYECKUX PEaKIui
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2.4

O6mas
XapaKTepUCTUKA
XUMUYECKUX
aneMeHToB IVA-
IpyIIbL. YTIEpoa U
KPEMHUU, U UX
COCIMHEHUS

OO0u1as xapakTepUCTUKa FJIEMEHTOB
I[VA-rpynmnsl. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHHS.

VYriepona, amioTporHbie MOIU(UKAIUY,
pacupocTpaHeHue B pupoe,
(¢u3nuecKkue U XMMHYECKHE CBOWCTBA.
Ancop6uus. Kpyroeopor yriepona B
MIPUPOJIE.

Oxkcuppl yriepojaa, ux Gu3n4eckue u
XMMHUYECKHUE CBOMCTBA, ICUCTBUE HaA
KUBbIE OPTAHU3MBI, [TOJTYUYEHUE U
NPUMEHEHHUE. JKOJIOTUUECKUE
poOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), runoresa

rJ1I00aJbHOTO TOTEIJICHUS KIIUMAaTa,
NapHUKOBBIN 3P QeKT.

VYronbpHasg KUCIOTa U €€ COJH, UX
dbu3nUecKre 1 XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnnas peakius Ha
KapOoHaTHOHBI. VMcnonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE,
MPOMBIILIEHHOCTH U CEJIbCKOM
xo3sicTBe. [lepBoHauaIbHbIC TOHATHS

OOBsICHATH O0LIME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 31eMeHTOB [VA-
TPYIIIbI U UX COCTMHEHUN C YUETOM
CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh PU3NYECKUE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEUIECTB
yIJIEPOJIa M KPEMHUS U UX COEUHEHUN
(OKCHIOB yTJIepo/ia, YTOJIbHOU KUCIOTHI,
KapOOHATOB, OKCHIa KPEMHUSI,
KPEMHUEBOW KHUCIIOThI, CUIIUKATOB),
CIOCOOBI UX TOJY4YECHHUSI, IPUMEHEHUE U
3HAYEHHE B IIPUPOJE U )KU3HU YEIIOBEKA.
OOBICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHE BEILIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha IpUMEpax
COEMHEHNH YIJIEpOJA U KPEMHHUSI.
Omnpenensatb kKapOOHAT- U CUITUKAT-UOHBI
B pacTBOpE.

OOBIICHATH CYIIHOCTh KOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO Ta3a B OKPY’KAIOIIEH cpeie.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OPraHUYECKUX BEIIECTB MPUMEPAMHU
MPOCTHIX COEAMHEHUH (METaH, dTaH,
ATUJIEH, AllETUJICH, STAHOJ, TJIULEPHUH,
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00 OpraHMYecKUX BEIIECTBAX KaK O
COEIMHEHMSIX yTiiepojia (MeTaH, 3TaH,

YKCYCHasi KHCJIOTa), B3aUMOCBSI3b

HCOPraHN4CCKUX COCINHECHUI yriaepoaa u
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ATUJIEH, alleTUJICH, TAHOJ, TJIULEPHUH,
YKCyCHasi KUCIIOTa).

[IpupoaHbie HICTOYHUKHU YTIEBOAOPOIOB
(yrosip, npupOAHbIN ra3, HeQTh),
MPOYKTHI UX TepepaboTKu (OCH3HUH), UX
POJIb B OBITY ¥ TIPOMBITINICHHOCTH.
[ToHsiTHie O OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KHUpax, OeIKax, yrieBojiax —
1 WX POJIA B )KU3HU YETIOBEKA.
MarepuanbHOe €JUHCTBO

OpTraHUYECKUX ¥ HEOPTAHMIECKHUX
coeauHeHuid. Kpemuuii, ero

dbusznuecKrue 1 XMMUYECKUE CBOWCTBA,
MOJTy9YCHHE W IPUMCHCHHE.

CoenuHeHus: KpEMHHUSI B PUPO/IE.
OOGmue peAcTaBieHUs] 00 OKCHIC
kpeMHuus (IV) u kpeMHHEBOI KUCIOTE.
Cunikatel, WX WCIOJIb30BaHHWE B OBITY,
MEIUITUHE, TIPOMBIIIJICHHOCTH.
Baxueimme cTtpouTtenbHble MATEPUATIBL:
KepaMHKa, CTeKJI0, IEeMEHT, OCTOH,
x)esne300eToH. [TpobaeMbl 6e301macHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepHaJIOB B IOBCETHEBHOMN KU3HH.

OpTraHUYECKHUX BEIECTB.

OnuceIBaTh pOJIb OEIKOB, )KUPOB U
YTIIEBOJOB B (DYHKIIMOHUPOBAHUHT

YKUBBIX OPTaHU3MOB, COCTaB MPUPOHBIX
HMCTOYHUKOB YTJIEBOJIOPOJOB, UX POJb B
OBITY ¥ IPOMBIIILJICHHOCTH.

[IpoBOANTH BBIYKCICHUS MO YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[InarnpoBaTh U OCYIIECTBIATh Ha
NPAKTUKE XUMUYECKUE SKCIIEPUMEHTHI,
IPOBOANTDH HAOJIIO/IEHUS, 1€TaTh BHIBObI
10 pe3yJibTaTaM 3KCIIEpUMEHTA MPU
MPOBEJICHUH JTAOOPATOPHBIX ONBITOB U
MPaKTUYECKUX PaldoT.

CrnenoBaTh npaBmiiaM 0€30MacHOMN
paboThI B J1a0OPATOPUM TIPU
UCIIOJIb30BaHUU XUMUYECKOM

MOCYJIbl U 000PYIOBAHUSI.
Hcnonp30BaTh Npy BHITOJIHEHUH
y4eOHBIX 3aJaHUI TEKCTHI

y4eOHHUKa, CIIPAaBOYHbBIC MaTEPHAIIBI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX
anemenToB /. . MenneneeBa, Tabauiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUI U
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Xumuueckuii IKCnepumMeHm:

Jlemoncmpayuu.
Mojienn KpUCTALTHYECKUX PEHIETOK

COJIEU B BOJE, DJIEKTPOXUMHUYECKAN P
HaIpsHKEHUI METAIIOB)
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anmasa, rpadura, QyepeHa.
O3HaKOMJICHHE C TIPOLIECCOM afcopOLun
pPacTBOPEHHBIX BEIIECCTB
aAKTUBHUPOBAHHBIM YTJIEM U YCTPOWCTBOM

IIPpOTHUBOI'a3a.

O3HakOMJIEHHE C TPOAYKIHUEN
CHJIMKATHOM MPOMBIIINIEHHOCTH
(Buneomatepuanbl: CUIMKaTHAS
MPOMBILIUIEHHOCTB ).

Mojienn MOeKyJ1 OpraHUYECKUX

BCIICCTB.

JlabopamopHuwiii onvim:
[Tonyuenue, coOupanue, pacrio3HaBaHUE

Y U3YYEHHE CBOWCTB YTIJIEKUCIIOrO Ta3a.
[IpoBeneHne KaUECTBEHHBIX pEaKIIMK HA
KapOOHAT W CUJIMKAT-UOHBI U U3YyUYEHUE
MIPU3HAKOB UX MPOTEKAHUS.

Ipakxmuueckue pabomol:

Ne 4. TlomydyeHue yrJIEKUCIOro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemienue skCriepuMEHTAIBHBIX
3a51a4 o Teme «BaxxkHelume

HEMETAJUTbI U UX COCTUHEHUS
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Buviuucnenus: 1o ypaBHEHUSIM
XAMUYECKUX PEAKIINN

Hroro no pazneny

25
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Pa3znesa 3. MeTra/LlIbI M HX COCTUHEHUSA
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3.1

OO01ue cBoMCcTBa
METAJUIOB

OO0mas xapakKTepUCTHKAa XUMUUECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX
nosoxkeHus B [leproandeckoit cucreme
XUMHUYECKHUX DJIEMESHTOB

J.1. MenaeneeBa u CTPOEHHUST aTOMOB.
Crpoenue metamioB. Mertanueckas
CBS3b n METaJuTnIecKast
KPUCTAJIINYECKAsl PEIIETKA.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKECHUI
MeTauioB. OU3HYECKUE U XUMUUECKUE
cBoicTBa MeTawioB. OO1IMe CIIocoOb!
noay4eHusa MetaioB. [lonstue o
KOPPO3UU METAJLJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CnnaBbl (cTalb, YYTYH,
JTIOPATIIOMUHUM, OpOH3a) U UX
MPUMEHEHHE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO0pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIIOB (BO3MOKHO

HCII0JIb30BaHHE BUEOMATEPHATIOB).
JlabopamopHhvie onvimoi.:

PackpbIBaTh CMBICI N3y9aeMbIX TOHSATHHA
Y TIPUMEHSTH 3TH MOHSITHSI IPU
OTIMCAHUH CBOMCTB BEIIECTB U UX
npeBpaieHuii. OOBSICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
AIIEMEHTOBMETAIIOB M X COCAMHECHUH C
y4ETOM CTPOCHHUSI KX aTOMOB.
XapakTepru30BaTh CTPOCHUE METAILIOB,
oO1ue PuU3NUecKue U XUMUUECKUE
CBOMCTBa METaJIOB.

XapakTepu3oBaTh O0IIHE CIIOCOOBI
MOJTYYCHUS METAJLIOB.

OmnuceIBaTh CIIOCOOBI 3aIIUTHI METAJJIOB
OT KOPPO3HH.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1a0OpATOPHUH TTPH
MCIIOJIb30BAaHUU XUMHYECKOU MOCYIbI U
000opynoBaHus.

[Ipou3BOANTH BBIUMCICHUS TIO
YPaBHEHUSAM XUMUYCCKUX PEAKITUH,
€CJIM OJIMH U3 PEareHTOB CONCPKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B

rape WK TpyIIe.
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O3HaKOMJICHHE C 06pa3uaMH MCTAJlJIOB U
CIIJIaBOB, UX (i)I/ISI/I‘-ICCKI/IMI/I CBOMCTBAMH.

Hcnonb30oBaTh U BHIMOTHEHUH
y4eOHBIX 3aJJaHUI TEKCThl YUYCOHHKA,
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Boruucnenus: mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUM, €CIIA OJIUH U3
pEareHTOB CONEPKUT NPUMECH

CIIPaBOYHbBIC MATEPUAITBI
(ITepuonnueckyto CUCTEMY XUMUYECKUX
anemenToB /. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJICKTPOXUMHUYECKUHN DSl
HaIpsHKEHUH METaJlJIoB)
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3.2

Baxnenmune
METAJUIbI U UX
COEIUHEHUA

16

II{emounble MeTaJIJIbL: TTOJIOKECHUE B
[Teproanyeckoil cucreMe XuMHIECKUX
anemeHTOB [[.1. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJECHUE B IIPUPOE.
dusznyeckre 1 XMMHUUYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCHUIIbI
Y TUJPOKCUABI HATPUS U KaJIUSL.
[IprmMeHeHuE MIETOYHBIX METAIOB M UX
COCIMHECHUU.

[IlemoyHO3eMeIbHbIC METAJIIBI MATHUM U
KaJbLIMK: TIOJ0KeHue B [leproanueckon
CHCTEME XMMHUUYECKUX DJICMECHTOB

J.1. MenneneeBa, CTPOEHHE UX aTOMOB,
HaxoXXJIeHUe B nipupojie. dusnyeckue u
XAMHYECKHE CBOMCTBA MarHus n
Kainblysa. Baxuenmme coeTnHeHns
KaJIbIUS (OKCHI, THAPOKCH, COJIH).
JKEcTkocTh BOIBI U cIOCOOBI €€
YCTPaHECHUS.

ATIOMUHM: TTOJIOKCHHUE

B [leproanueckor cucteMe XMMHUYECKUX

OOBACHATDH 001ITME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB 3JIEMEHTOBMETAIIIIOB
Y UX COCJIMHEHHUH B TPyINIax € y4ETOM
CTPOEHUS UX aTOMOB. XapaKTepU30BaATh
buznyeckrue 1 XuMUYECKIe CBOMCTBA
IIPOCTHIX BEIIECTB METAJIJIOB U UX
COEIMHEHUH (OKCUI0B, THIPOKCHIOB,
coJieit), cIoCOOBI UX MOTYUYEHUS,
MPUMEHEHUE U 3HaYEHUE B IPUPOJAC U
’KU3HH YEJIOBEKa. Y CTAHABIMBAThH
IIPUYHHHO- CJIEICTBEHHYIO CBS3b:
CTPOCHME BEIIECTBA — CBOWCTBA —
MPUMEHEHUE — HA IPUMEPaxX U3y4aeMbIX
BelecTB. Pacrno3HaBaTh C IOMOLIBIO
KAUECTBEHHBIX PEAKIMil HOHBI METAJIOB:
MarHusi, Kajablus, aJlOMAHUS, IMHKA,
xenesa (1) u xxenesa (I111), meau (11).
Jloka3biBaTh aM(OTEPHBII XapakTep
OKCHUJIOB M TUAPOKCHUIOB aJTFOMUHHUS U
LUHKA.
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anemeHTOB [[.1. MenneneeBa, ctpoeHue
aToMa, HaXO0XKJICHHE B TIPUPOJIE.
du3nyecKrue 1 XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCH/JIa U TUJPOKCUJIA ATFOMUHUS.
Keneso: nonoxenue B [lepnonnueckoit
CHUCTEeME XUMHUYECKHX deMeHTOB JI.1.
MenpeneeBa, CTpOEHUE aTOMA,
HaXO0XJICHHUE B Npupojie. Pusndeckue u
XAMUYECKHE CBOMCTBA keme3a. OKCUIEL,
ruApoKcuibl u coiu xxenesa (II) u
xkenesa (III), ux cocras, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0eHHOCTH B3aMMOACHCTBUS OKCH/IA
KaJIBITUSL ¥ HATPHUS C BOJIOM (BO3MOXKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxpalMBaHye MIaMeHU HOHAMH HaTpus,
KaJIUS ¥ KaJTbLIUsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBOMCTB KECTKOM BOJBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE

[InanupoBaTh M OCYIIECTBIIATh Ha
MPaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTHL HAOIIOICHUSI, J1eTIaTh
BBIBOJIBI IO pe3yJIbTaTaM IKCIIEPUMEHTA
IIPU NPOBEECHUU J1a00PATOPHBIX OMBITOB
U TIPAKTUYECKUX PaOOT.

CrnenoBath npaBuiaM 0€30MacHOM
paboThI B J1a0OPATOPUH TIPU
UCIIOJIb30BaHUN XUMHUYECKOM

MOCY/Abl U 000pPYAOBAHUS.

[1pon3BOAUTH BEIYUCICHUS TI0
XUMHYECKUM YPaBHEHHUSIM.

Y4acTBOBaTh B COBMECTHOM

paboTe B mape Wid rpymre.
BricTpauBaTh pa3BEpHyTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM
Ha HMOPMAITUIO U3 YUYCOHHUKA U
CIIPAaBOYHBIX MATEPHUAIIOB, FPAMOTHO
WCIIO0JIB30BaTh U3y4YEHHBIN TOHITUNHBIN
amnmapart Kypca XuMUHU
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(BO3MOXHO HCMOJIb30BaHUE
BHJICOMATEPHUATIOB).
JlabopamopHvie onvimol:

[IpoBeneHne Ka4ECTBEHHBIX PEAKIIMI Ha
HMOHBI (MarHus, Kajablius, aTIOMUHHUS,
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1uHKa, sxenesa (II) u xxenesa (111), meau
(IT), onucanue NprU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanne ampoTepHBIX CBOMCTB
TUJIPOKCHUIA ATIOMUHUS U THIPOKCUAA
IIMHKA.

lIpakxmuuecxue pabomoi:

Ne 6. )KE€cTKkoCTh BOJBI 1 METOJIBI €€
YCTpaHCHUS.

No 7. Penienue s3xcriepuMeHTaIbHBIX
3a71a4 1o TeMe «BakHelnme MeTauisl U
X COCIUHCHUS.

Boviuucnenus: no ypaBHEHUSIM
XUMUUYECKUX PEaKIUi, €CIIU OJUH U3
peareHToB JIaH B U30BITKE UITH
COJICP>KUT MPUMECH; MACCOBOM JT0TH
BBIXOJIa MTPOAYKTa peaKIuu

Hroro no pazneny

20

Paznen 4. Xumus u okpy:kaomas cpeaa
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4.1 | Xumus u 3 BemectBa 1 maTtepuasnbl B IOBCEAHEBHOU | XapaKTEepU30BaTh POJIb XUMHUHU B
OKpyJKaromas cpeaa JKM3HU 4elioBeka. be3omacHoe pa3IUUHbBIX cepax AesITeIbHOCTH
HCIIOJIb30BAaHNE BEIIECTB U XUMUYECKUX | JIIOJE€H, OCHOBHBIE BEILIECTBA U
peaxuuii B ObiTy. IlepBas momors npu MaTepHabl, IPUMCHACMBIC B )KU3HU
XUMHUUYCCKUX OKOrax U OTPAaBJICHUSAX. COBPECMCHHOTI'O Y€JIOBEKA.
XUMHYECKOE 3arPA3HCHUE OKPYXKAIOWEH | OOBACHATH YCI0BHUs 6E30IACHOTO
cpennl (mpeaenbHas oIy CTUMast HCIIOJIb30BAHUS BEIIECTB U XUMUUYECKUX
KOHIICHTpAIIUs BeIIecTB. PoJib XUMUK B | peakiuii B OBITY.
pELIEHUN IKOJIOTHYECKUX MTPOOIIEM. AHaIIM3UPOBATh U KPUTHIECKHU
Xumuueckuii yKcnepumenm: OIICHUBATh MH()OPMAIIHUIO O BJII/I}IHI/II:I
Temoncmpayuu: MPOMBIIJIEHHOCTH, CEJIbCKOTO X035UCTBA,
UsyueHne 0Gpa3IoB MaTepHAIIOB TpaHcnopTa I‘/JI JIp. Ha COCTOSIHUE
(cTekI10, CIUIaBbl METAJIIOB, MMOJIUMEPHBIC OKPYHAIOHICH CPCIBL.
MaTepHaIbl) YMeTh OKa3bIBaTh MEPBYIO MOMOIIL TPHU
XUMHYECKUX 0KOTax U OTPABIICHUSX.
[IprHUMaTh ydacTHe B 00CYKICHUH
npo0IeM XUMHUUYECKOU U SKOJIOTUYECKOMN
HAIPaBJIEHHOCTH, BBHICKA3bIBATh
COOCTBEHHYIO MO3HIIHMIO TI0 MpobiieMe u
npeiaraTb BO3MOXKHBIE ITyTH €€
pelLIeHUs
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBIIEE YNCJIO YACOB 68

I10 TIPOI'PAMME
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