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PabouasmporpaMManoXuMUHUHAYPOBHEOCHOBHOT000IIIEroo0pa3zoBaHusICOCTaBIIeHaHAOCHOBEe TpeOoBaHUKPE3
YJIbTaTaMOCBOCHHUSIOCHOBHOMOOPA30BaTEIILHOMITPOrPAMMBIOCHOBHOT'000111er000pa3oBaHusl, IpeCTaBICHHBIXBD
elepaibHOMIO-

CYJapCTBEHHOMOOpPa30BaTEIIbHOMCTAHAAPTCOCHOBHOI 000 MICT0 00pa3oBaHus,CydEToOMpacIpeIeIEHHBIXITOKIacca
MITpOBEPsie-MbIXTPEOOBaHUNKPE3YIbTATAMOCBOCHUSIOCHOBHOMOOpa3oBa-
TEIILHOUIIPOrPaMMBIOCHOBHOT000IIET000Pa30BaHUSIUIIICMCHTOBCOICPIKAHHUS, IIPE/ICTABICHHBIXB Y HUBCPCAIBLHO

M KOJIM(PUKATOPETTOXUMHH,aTAKKEHAOCHOBE dbenepanpHoO paboueii

MIPOrPaMMBIBOCITUTAHHUSI0O0Y YAIOIINX CATTPUIIOIY Y€ HUHOCHOBHOT 000 IIIETO00PAa30BAHUSANCYIETOM Konnennnuu
npenogaBaHus yaeObHOTOTIpeAMeTa« XUMHUSD» B~ 00pa30BATEIBHBIX

opranuszanusxPoccuiickoit Denepanuu, peanu3yrommux

OCHOBHI)IeO61He06pa30BaTeJ'ILHI)IerOFpaMMBI(yTB.PeHIeHI/IeMKOJ’IJ’IeFI/II/IMI/IHHpOCBCHIeHI/ISIPOC CI/II/I,HpOTOKOHOTO
3.12.2019NTIK-4BH).

[HOSACHUTEJIBHAA3AIIMCKA

CoryiacHOCBOEMYHa3HauYCHUIOPaOoYasiIporpaMMasiBIISIETCSIOPUEHTUPOM JJIsI COCTaBIICHHSI pabOYMX aBTOPCKUX
IIPO-TPaMM: OHaTaETIpeACTaBICHUEOIEIAX,00ecTpaTerunooyae-
HUS,BOCITUTAHUSANPAZBUTUAO0YYAIOIINXCACPEICTBAMHI YydIeOHOTOIIpEIMETa «XUMU»; YCTaHaBIUBAaET
00sA3aTeabHOE NpeIMeTHOE co-
JIeprKaHue, IpelyCMaTPUBACTPACIIPEICICHUEET ONTOKIACCAMUCTPYKTYPHUPOBAHHUEET OITOPa3IeIaMUTEMAaMKypca, o
penensieTKO-INIEeCTBEHHBIC u KadeCTBCHHBIC XapaKTEePUCTUKHU COo/Iep KaHUs;

naérnpuMepHoepacpe/ieIeHney4e0O HbIX4acOBIIOTEMaTHYECKUMpasie-
JIJaMKypCaupeKOMeHyeMYIO(MIPUMEPHYIO)TIOCICNOBATEIbHOCTb UXU3YUEHUSI € YUYETOM MEXMOPEIMETHBIX H
BHYTPUIOPEAMETHBIX CBSI3CH, JOTHKHYYEOHOTOIIPOIIECCa, BO3PACTHRIXOCOOCHHOCTCHOOYJAIOIIUX -CSI; OMPEACIISCT
BO3MOXHOCTH npeaMeTa LTS peamu3anun TpeboBa-
HUHKPE3yJIbTaTaMOCBOCHUSIOCHOBHOMOOpa3oBaTEILHOUIIPOTpam -

MBIHAYPOBHEOCHOBHOT000IIIET000pa30BaHUs, aTAKXKETPEOOBAHUIK pe3yjibTaTaM OOYyYCHUs] XHMHU Ha YPOBHE
nene H3yYCHUS per-mMeTa u OCHOBHBIX BUIOB y4eOHO-TTI03HaBaTESIIbHOMN
JIeSITEIIbHOCTH/Y4eOHBIX ISHCTBUITy Y4eHUKAITOOCBOCHH IO YUE€OHOTOCOICPIKAHUSI.

OBINAAXAPAKTEPUCTUKAVYEBHOTI' OIIPEJIMETA « XUMUS»

Bxian yaeOnoro mpenmMera « XUMHUs» B JOCTH)KEHHUE IIeJIell OC-HOBHOT'O 001Iero o0pa3oBaHusl 00yCIOBICH BO
MHOT'OM 3HAYCHUEMXUMUUYECCKON HAayKW B TTO3HAHUMU 3aKOHOB MHNPUPOAbI, B Pa3BUTHUHUIIPOU3BOJIUTCIIBHBIX CHUJI
oOmiecTBa U CO3JaHUU HOBOW 0a3bl MaTepU-aIbHOUKYJIBTYPHI.

XUMHUSIKAKJIEMEHTCUCTEMBIECTECTBEHHBIXHAaYKpacIIpocTpa-
HHUJIACBOEBINSIHUEHABCEO0IaCTHYEIIOBEUYECKOT OCYIIECTBOBAHMS, 32 JAJTAHOBOCBHUICHUEMHPA, CTAIAHEOThEMIIEM
BIMKOMITOHEHTOMMHPOBOH KYJIBTYpPBl, HEOOXOIMMBIM YCIIOBHEM J>XH3HH OOIIEeCTBa:3HAHHUE XHUMHH CIIYXHUT
OCHOBOM JUIst ¢popmupoBanus MHPOBO33pe-
HUSYEIIOBEKA,eTroNpeICTaBICHUOMaTepHaIbHOMEIMHCTBEMHPA; BAXKHYIO  pOJib  UrparoT  GopMHupyemMble
XUMHUECH OpeaACTaBIICHUA OB3aMMOIIPEBPAIICHUAX DHEPTrUU U 00 OBOJIIOIINU BCIICCTB B IIPUPO-AEC; COBPEMCHHAs

XUMHSI HallpaBlIeHa Ha pPElICHHE TJIO0ABHBIX IMPO-0JieM yCTOWYMBOI'O Pa3BHUTHUSI HEJIOBEUECTBA — ChIPHEBOI,
SHEPreTU-YEeCKON, MTUIIEBON U 9KOJIOTMYECKOl 0€30ITacHOCTH, MPOOJIEM 3/Ipa-BOOXPAHEHHUSI.
B YCJIOBHSAX BO3pacTarollero 3HAYECHU XUMUU B JKA3HU olmre-

CTBACyNIIECTBEHHOMOBBICHIACHPOJIBXUMHUYESCKOT000pa3oBanmsa. B niane conmmanu3anuu OHO SIBJISIETCS OJHHUM M3
ycioBuM (HOpMUPO-BaHUSUHTEINIEKTATUYHOCTHUTAPMOHUYHOT0eEPa3BUTHSL.

COBpEeMEHHOMY YEJIOBEKY XMMHYECKHE 3HAHUSI HEOOXOIUMBI JUISIIPUOOpPETeHNsT OOIIEKYJIbTYPHOI'O YPOBHS,
ITO3BOJISIIOIIIETO YBEPEH-HO TPYAWUTHCS B COIMYME M OTBETCTBEHHO Y4YacTBOBATh B MHOI'000-pa3HOM >KHU3HU
obmrecTBa, A OCO3HAHUS BaXXHOCTH Pa3yMHOT'O OT-HOIIEHHUS K CBOEMY 3JIOPOBBI0O U 3J0POBBIO IPYTHUX, K
OKpYXKAaKWEHNIPUPOJHON cpene, s PaMOTHOTO MOBEASHUS NPU HCHOIb30BAHUUPA3IUUYHBIX MAaTEpPHAIOB U
XUMHUYECKHUX BEIIECTB B NOBCEIHEBHOMKU3HU.

XuMuaeckoe oOpa3oBaHue B OCHOBHOM IIIKOJI SIBISICTCS
0a30BBIMIOOTHOIIEHHIOKCHUCTEMEOOMETOXUMHUIECKOT000pazoBaHusa.I103-ToMy Ha COOTBETCTBYIOIIEM €My
YPOBHE OHO peaJn3yeT MNPUCYHINEOoOIeMy XHMHUUYECKOMY OOpa3oBaHUIO KIIOUEBBIE IIEHHOCTH, KOTO-pbIe
OTpaXkaroT rocy1apCTBEHHBIE, 001IIeCTBEHHBIE u WHJTUBHUIYab-
HBIEMMOTPEOHOCTHU. DTUMOITPEICIISIETCICYIITHOCTHOOMEHCTPAaTETHHNO0YYeHUS,BOCITUTAHUSINPA3ZBUTHUSIO0 yIAIOIITXC
sICpeICTBAMUYYEOHOTOIIPeIMETaK X UMHSD.

WNsyuenne mpenmera: 1) cnmocoOCTByeT peann3allMd BO3MOXKHO-CTEH IS caMOpa3BUTHSA M (QOPMHPOBAHUS
KyJIBTYpBl JIHYHOCTH, e€o0meil M (QyHKIMOHAIBHOW TIpPaMOTHOCTH; 2) BHOCHUT BKJIaa B ¢Op-MHpPOBaHUE
MBITTLICHU ST u TBOPYECKHUX cnocoOHOCTEeH
IMOAPOCTKOB,HABBIKOBUXCAMOCTOSI TEIbHONYYeOHOMAESI TEIbHOCTH,9KCIIEPU-MEHTAIBHBIXH  HCCJICIOBATEIILCKUX
YMEHHUH, HEOOXOAUMBIX KaKBIIOBCEIHEBHOWKXU3HU, TAKUBIIPO(] ECCHOHAITBHONICATCIBHOCTH;
3)3HaKOMUTCOCTIETTH(PUKOWHAYIHOTOMBITIIIICHUS ,3aKIa{bIBACT
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OCHOBBbI NCJIOCTHOTO B3rjsiga Ha CIAWHCTBO MNPpUPOAbI MW YCJIIOBCKA, AB-JISICTCSA OTBCTCTBCHHBLIM J>TallOM B



dopmupoBaHUHA €CTEeCTBEHHO-Ha-yIHOU TPaMOTHOCTH MOAPOCTKOB; 4) CITOCOOCTBYET
GOpMHUPOBAHHUIOIIEHHOCTHOTOOTHOMICHUSIKECTECTBEHHO ~-HAYYHBIM3HAHUSIM, KITPUPOJIE, K YESIOBEKY, BHOCUT CBOU
BKJIaJ B 9KOJOTHYECKOE 00Pa30-BaHUCIIIKOIbHUKOB.

HaszBaHnHble HampaBJieHUs] B O0yYeHUH XUMHUH Oo0ecrnednBaroTCIcIienuPuKoi coaepkanusi mpeaMeTa, KOT OPbId
SIBJISICTCSI neaaroru-
qJecKUaaallTHPOBAHHBIMOTpaKeHHEeMOa30BOHAYyKUXUMHUHAOIIPE ASIEHHOMATarieeEpa3BUTHS.

Kypc xuMum OCHOBHOI MIKOJIBI OPUEHTHPOBAH Ha OCBOCHHUE O0Y-JAFONIUMHUCS OCHOB HEOPTAaHHUYECKON XUMHUH
U HEKOTOPBIX MOHSITUHHUCBEICHUNOOOTICIbHBIXO0hCKTAXOPraHUYCCKOUXUMHUH .

CTpyKTypa coaepkaHus IpeamMeTa copMHpOBaHa Ha OCHOBE CH-CTEMHOTO IIOAXO/a K €ro H3y4YCeHHIO.
CopaepxaHuE CKIAJAbIBACTCS U3CUCTEMbl HOHATHH O XUMHYECKOM DJICMCHTEC M BCIICCTBE M CUCTEMBIIOHSTHH O
XUMHUYECKOU peakmnu. OO0e ATH CHCTEMBI CTPYKTYPHOOPTraHHW30BaHBI NO IPUHIIHITY ITOCIIEIOBATEIHHOTO
pa3BUTHSI 3HAHHHHAOCHOBETCOPETHYCCKUXIIPEACTABICHUNPA3HOTOYPOBHS:aTOM-HO-MOJIEKYISIPHOTO yYCHHS
KaK OCHOBBI BCET'O €CTECTBO3HAHUs,ypOBHs [lepuoanueckoro 3akona /[. 1. MeHneneeBa kak OCHOBHOTO3aKOHAa
XAMWUH, YUYEHUS O CTPOCHHM aToMa W XHUMHYECKOW CBSA3U,IIPEJICTABIICHHH 00 >3JIEKTPOIIUTHICCKON
OUCCOIUAIINN BEIIECTB BpacTBOpaxX. TeopeTHUecKHe 3HaHUS pPacCMaTPUBAIOTCA Ha OCHOBEIMITHPUICCKHU
MOJTYYCHHBIX u OCMBICJICHHBIX daxTos,
Pa3BHBAIOTCAIIOCICIOBATCIBHOOTO HOTOYPOBHSKIPYTOMY, BEITOTHSISI(DYHK - 1T U OOBSICHEHUS u
OPOTHO3UPOBAHUSA CBOMWCTB, CTPOCHUSA € BO3-MOXHOCTEH TIPAKTUUECKOTO TIPUMEHCHHS U IIOJyYCHHUS
N3y9aeMBIXBCIIICCTB.

Takass opraHuU3amus COACpKaHUS Kypca CHOCOOCTBYET IMPEACTAB-JICHHID XHMHUYCCKOW COCTaBIISIONICH
Hay9YHOH KapTHUHEI MHupa B JIO-TUKEEECUCTeMHOUTIPHUPOAbI. TeMcaMBbIMOOECIICYHBACTCIBO3ZMOK -HOCTh
GopMupoBaHUs Yy 00y4JarOIUXCSI [ICHHOCTHOTO OTHOIICHUSI KHAYYHOMY 3HAHHUIO M METOJlaM I[MO3HAHUS B HayKe.
Baxno TaKk»Ke 3a-METHUTh, 4TO OCBOEHHUE conep KaHus Kypca MIPOUCXOIUT c npuBJieye-
HUEM3HAaHUHN3paHECH3yICHHBIXKYPCOB: K OKPYKAIOITHUMUPY,

«buonormsa.5—7xknaccei»yu«dusuka.7Kimace.

HEJMU3YYEHUAYUEBHOI' OIIPEAMETA « XUMW S»

K HampaBiieHHIO NEpBOCTEHEHHON 3HAYMMOCTH MPU peanu3anuuoOpa3oBaTelbHbIX (YHKIUH IpeameTa
«XUMHUs» TPATULIHUOHHO OT-HOCAT(GOPMHUPOBAaHNUE3HAHNIOCHOBXNMHUYECKOHAYKNKaKOOIa -

CTH COBPEMEHHOTO €CTCCTBO3HAHWS, NMPAKTHYECKON HESITCIIFHOCTUYCIIOBEKAa M KaK OJHOTO W3 KOMIIOHCHTOB
MHUPOBOH KyJbTypbl. 3aja-dya IIpeaMeTa COCTOUT B (OPMHUPOBAHHUM CUCTEMBl XHUMHYECKHUX 3HA-HUA —
BaXXHEUIMX  (aKTOB, IIOHITHNA, 3aKOHOB H  TCOPECTHUYCCKHUXITOIOXKCHUH, JTOCTYOHBIX  000O0meHU
MHPOBO33PEHYCSCKOrO XapakK-Tepa,s3bIKaHaAyKH,3HAHUHOHAyYHBIXMETOJaXU3YYCHNUSI BE-IMIECTB U XUMHYCCKHX
peakiuii, a Takke B GOPMUPOBAHUU U PA3BU-TUU YMECHHUU U CIIOCOOOB CSITEILHOCTH, CBA3aHHBIX C IJIAHUPOBA-
HHUEM, HaOII0JICHUEM u MIPOBEACHUEM XUMHUYECKOTO
3KCHEePUMEHTA,COOII0ICHUEMITPaBUI0E301aCHOT000paIICHUSICBEIISCTBAMUBIIO-BCEIHEBHOMKU3HU.

Hapsiny ¢ sTuM nenu U3ydeHUs NpeaMeTa B IIPpOrpaMMe YTOYHE-Hbl U CKOPPEKTHUPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEMEOCHOBHOTO 00111ero oOpa3oBanus. CerogHsi B 00pa3oBaHUHU 0COO03HAYMMON MPU3HAETCS
HAOpaBJICHHOCTh OOyYEeHHs Ha pa3BHTHE HCAMOPA3BUTHE JHUYHOCTH, (POopMHpOBaHHE ¢€ HHTCIUICKTa WU
001IeHKyIbTYphl. OOy4YeHHE YMCHHUIO YUYUTHCS U MPOJIOIKATH CBOE 00pa30-BaHUE CAMOCTOSATEIIBHO CTAHOBUTCS
OJTHOW M3 BaKHEHIINX (PyHK-IMAYUYSOHBIXITPEIMETOB.

B CBSI3U c 3THUM npu N3y4YEeHUH npenmeTa B OCHOBHOI1 MIKOJIe J10-
MUHHUPYIOIIee3HAaYCHUETIPHOOpETUTaKHeIIeIN, KaK:

6(hOpMHUPOBAHNEUHTEILUIEKTYAIbHOPA3BUTOMIIMYHOCTH,TOTOBOMK caMooOpa30BaHHUIO, COTPYIHUYECTBY,

CaMOCTOSITEJIBHOMY  TIPH-HSITHIO  PEIICHUM,  CIOCOOHOW  ajanTHpoBaThCsi K OBICTPO  MEHSIIO-

HIUMCAYCITOBUAMMXHNU3HUA,

6 HAIPaBJIEHHOCTHOOYUYEHUSHACHCTEMAaTHUYECKOCTIPHOOIIIEHUSYYAIINXCSI K CaAMOCTOSATENILHON IMO3HABATEIIHLHOM
JIeSITeIbHOCTH, HAyYHBIMMETOIaMIIO3HAHU S, OPMHUPYIOIIUMMOTHBAITUIONPA3BUTHECIIOCOOHOCTEHKXUMHUH;

6 oOeclieyeHUEe YCIIOBHH, CIIOCOOCTBYIOIIHMX MPUOOPETEHHIO 00yda-IONIMMHCS OIbITa Pa3HOOOpa3HOU

JESITEIbHOCTH, MO3HAHUS u ca-MOMNO3HAHUS,KIIOUYEBBIXHaBBIKOB(KITIOUEBBIXKOMIIETEHITNH ), MMEFOIITNX
YHUBEPCAJIbHOE 3HAYECHUE ISl PA3JIMUYHBIX BUOB A€sI-TE€IbHOCTHU;
6 bopmupoBanme YMEHUN OOBSICHATH u OLIEHUBATh SIBJICHUSI OKpy-

JKaIOIErOMUPaHA0CHOBAHMM3HAHUMUONBITA, 1OJTYYEHHBIXITPUU3YUYEHUUXUMUH ;

6 bopMHUpOBaHUE y OOYyUYAIONIUXCSI TYMAaHUCTUYECKUX OTHOIICHWUH,ITIOHUMaHHs IIEHHOCTH XUMWYECKUX 3HAHWUH
1T BBIPAOOTKH AKO-JIOTUYESCKHU I1eJ1eCO00Pa3HOro IMOBEICHUsI B OBITY U TPYHAOBOW AES-TEIBHOCTH B IEJISIX
COXPAaHEHUs CBOETrO 3JI0POBbSI M OKPYKalo-1IIEHITPUPOJTHONCPEIbI;
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6 pa3BUTHE MOTHBAIIMA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPO-JIO W CaMOBOCHHTAaHHIO Ha OCHOBE
YCBOCHHS OOICYEIIOBEUSCKUXIIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mTpodwuiass ©W Ha-
MPaBJIICHHOCTUNAIbLHCHIIICTOO0YYCHUSI.

MECTOYYEBHOT OITPEJIMETA « XUMUA»BYUYEBHOMIIJIAHE

B cucteme oOmiero oOpa3zoBanusi « XUMUs» MpU3HAHA 00s13aTEJIb-HBIM YY€OHBIM MTPEAMETOM, KOTOPBIH BXOIUT



B COCTaB IpeaMeTHONn00macTH« ECTeCTBEHHO-HAYYHBICTTPEIMETHI .
V4yeOHbIMIIIAHOMHACEN3YyYCHUEOTBEICHO 1 36 yueOHbIXYa-COB—MNO02YBHEACTIOBSHIKIIACCaXCOOTBETCTBEHHO.
Jns kakgoro kiacca IIPEIyCMOTPEHO pE3epBHOC YYEOHOE BPEMS,KOTOPOE MOXKET OBITh HCIIOJIb30BaHO
y4JacTHUKaMH 00pa30BaTeIb-HOTONPOIIecCaBIIEIsIX (QDOPMHUPOBAHUSIBAPUATHBHONWCOCTABIISTIO-TIIEH COCPIKaAaHUS
KOHKpETHOH paboueit mporpammsl. Ilpm sTOoMoOOs3aTensHass (HHBapHaHTHAs) YacTh COJCSp)KaHUs IIpeaMeTa,

ycTa-HOBJIEHHAsI OpUMEPHOU paboucii nporpaMMou, u Bpems,
OTBOAUMOCHACEU3YUCHHUE, JOTKHBIOBITHCOXPAHCHBITTOTHOCTHIO.
B CTPYKTYype OPpUMEPHOU paboueii OporpamMmsbl Hapsay c HOSICHU -
TEIbHON3AIIMCKONBBIAEIIEHBICIEAYOIIUEPA3aEIIbI:
6 MJIaHUPYEMbIE pe3ynabTaThl OCBOCHMUS y4eOHOTO npeamera «XU-MUSIH»—

JINYHOCTHBIE,MeTalpeIMEeTHbIE, IPEIMETHBIE;

6COZEPKAHNCYIECOHOTOTIPEeAMETaA« X UMHUSI»IIOT0IaMOOY UCHUST;

6 MPUMEPHOE TEMaTHYECKOEe IUIaHUPOBAHHUE, B KOTOPOM JETAIU3U-POBAHO COJIEP)KaHUE KaXKJOW KOHKPETHOI
TEMBbI, YKa3aHbl KOJIM-YECTBO YacCOB, OTBOJMMBIX Ha €€ M3y4YEHHE, U OCHOBHBIC BUJBIYyYE€OHON J1eATEIILHOCTH
Y4eHHKa, (OpPMHUpPYyEMBIE NPHU H3YUYCHHUUTEMBI, NPUBEAEH INEpPEYCHb JAEMOHCTPAUMUN, BBINOJHSIEMBIX Y4H-
TEJIEM,HIIEPEUCHbPEKOMEH 1Y EMBIX1a00PATOPHBIXOMIBITOBUIIPAKTHUECKUX PAOOT, BBITTOITHIEMBIX Y JaIlIMH CSI.

COIEPXXAHUEVYEBHOI'OIIPEIMETA«XUMMUS»

S8KJIACC

HepBOHa‘IaHbHLIeXI/IMI/I‘IeCKI/ICHOHSITI/ISI

IIpeamerxumun.PoarsxnuMunBxu3Hudenoseka. Tenansenie-
cTBa. PU3UYECKHUECBOMCTBABEIIECCTB. ATPETaTHOSCOCTOSIHUEBE -
mectB.[ToHsITHEOMETO 1aXTO3HAHUSIBXUMHUH. X UMHsIBCUCTEeMe HayK. HucTrieBenecTBancMmecu.CriocoobIpasese
HUSICMECEN.

ATOMBINMOIEKYIbl. XUMUYECKHUEANTEMEHTHL. CUMBOJIBIXUMHU -UECKUX 3JeMEeHTOB. IIpocTeie U ciioXHBIE
BemiecTBa. ATOMHO-MOJIe-KYJIIPHOCYUYCHHE.

Xumuueckas hopmyna. BanenTtHOCTH aTOMOB XUMHUYECKUX dJ1€e-
MEHTOB.3aKOHIOCTOsIHCTBAacocTaBaBemecTs.OTHOCUTENIbHAasiaTOMHast Macca. OTHoOcUTENbHAsT MOJEKyIspHas
Macca. MaccoBasiJoIIXUMHUYECKOr03JI€EMEHTABCOEAUHEHNH.

dusnyeckne U XUMHYECKHUE SIBJICHUA. XHUMHUUYECKasl peakiuss ne€ MpU3HAKU. 3aKOH COXPAHEHHUsI MacChbl
BEIIECTB. XUMHUYECKUEYpPaBHEHUSI. Knaccudukarms XUMHUYECKUX peakuuii
(coemMHEeHUsI,pa3I0KEeHUsI,3aMeIeHUsT,00MeHa).

XHUMHUYECKUI SKCIIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH MOCyoii,c mpaBmwiamMu paboTel B jabopaTopuu u
npuéMamMu oOpallleHus1 C¢ Ja-O00paTOpHBIM OOOPYJOBAaHMEM; HM3yU€HHE W ONHCAHHE (QU3NIECKUXCBOWCTB
0o0pa3noB HEOPTraHWYECKUX BEIECTB; HaOIroAeHNEe (pu3mde-cKkux (MIaBJIEHHE BOCKa, TassHUE JbJA, pacTUPaHUE
caxapa B CTYNKE,KUIIEHUEHUKOHICHCAIIUSIBOBI ) HXUMHYECKUX(TOPEHUECBEYH,TPO -KAJTUBAHHUE MeIHOU
IIPOBOJIOKHU, B3aUMOJIEUCTBHUE Mmena ¢
KHCJIOTOM )SIBIICHN I, HA0II0IEHUEHOTTMCAHUSITPU3HAKOBIIPOTEKAHUSIX MUY E -
CKHUXpeaKInii(pa3oKeHnecaxapa,B3auMOAeCTBUECEPHONKHUC-JIOTBI €  XJOPUAOM  Oapusi, pa3ioXeHue
ruapoKcua menu(1l) opu Ha-TpeBaHUU,B3auMoieiicTBuexenesacpactsopomcoanmenn(ll));uz-
YYEHHECIIOCO00Bpa3IeJIeHUsICMecei (CITOMOIIBLIOMAarHuTa, pUiIbTPOBaHNE, BbITTApUBAHNUE, TUCTHUIUISIIINS, XPOM
arorpadusi),IpOBEACHUCOUUCTKUITOBAPCHHONWCOJIHN; HA0 IO ICHUCUOITUCAHUEPE-3yIbTATOB  IIPOBEJICHUSI  OIIBITA,
WIITIOCTPUPYIONIETO 3aKOH COXpaHe-HUsIMACChI;CO3/IaHNEeMOIeIeHMOIIeKyI(IIIapOCTEPIKHEBHIX ).

Ba)KHefIHII/IEHpCLICTaBI/ITGJ'II/IHCOpl"aHquCKI/IXBCIHCCTB

Bosnyx—cwmecbrazos.CocraBBo3ayxa.Kucinopon—oaiieMeHTUIpocTOe BelecTBO. HaxokjeHue Kuciopoja B
IpUpoJIC, (pusuue-ckue u XUMHUYCCKHE CBOIiCTBa (peaknuu TOPCHUS). OKcUIBIL. Ilpu-
MeHeHHUeKUCcIopoaa. CIIocoObIMOIyYeHUSIKUCIIOPOaBiaadopaTo -

XUMMU.8—9xnaccer 9
puuutnpoMbinuieHHOCTH. KpyropopoTkuciiopona B Ipupoae.O30H—aJuIoTPOITHAIMO AU PUKAITUSIKUCIOPOIA.
TeroBo# a¢dekT XUMUYECKON peakuu,
TEPMOXUMHUYECCKHUCYPABHCHUS,DK30UIHIOTCPMHUYCCKUEpeaKuu. TOTUTUBO  yTrOJTbUMETaH. 3arpsi3HeHHE
BO3/1yXa, YCHJIEHHE ITapHUKOBOTO d(dekTa,pa3pyIlieHne030HOBOTOCIIOS.
Bomopon — 3JEMEHT u npocToe BEIISCTBO. Haxoxnenue BOJIOPO-

AaBOpUPOie, PU3NIECKUSUXUMUIECKUECBOUCTBA, IPUMEHEHNE,CITOCOORIMOTydeHUs. KHCITOTHIMCOITH.

KomuuectBoBemecTBa.Moab. MonsipaasiMacca.3akoHABOTaIPO.
MosipHbIH00BEMTIa30B. Pacué TRIMOXMUMHUYECKUMYPaBHCHUSIM.

Du3zndecKue CBOliCcTBa BOJBI. Bona Kak pacTBOpPUTEINb. PactBo-
pbl.HacenmenHbIeMHEHACBIIIIEHHBIEPACTBOPHI. Pacmeopumocmuveewecmasgode. \MaccoBasi o IsIBeIecTBaBpa
cTBOpe. XUMHUYe-CKHUe cBouMcTBa BoAbl. OcHoBaHWs. PoJb pacTBOPOB B HOPpUPOAEC W BIKU3HU YEIIOBEKa.
KpyroBopot Boasbl B ripupoae. 3arpsi3sHeHUE NPU-POAHBIXBOA. OXpaHAHOUYHUCTKATPHUPOTHBIXBOI.

Kiaccudukanusineoprannueckuxcoenuaenuii. Okcuapl. Kitac-cudukanuss OKCHIOB:  cOJIcOOpa3yromnue



(ocHOBHBIE, KHCIOTHBIC,aMdoTepHBIe)MHecoJicoOpasyromue. HoMmeHKkIaTypaokcugoB(MeXIyHaApOIHaAsT U
TpUBHAJIbHAs ). PU3UYIESCKUE U XUMHUIECKHECBONUCTBAOKCHUIOB.[ToTydeHneOKCHUI0B.

OcHoBanusi. Knaccudukanusi ocHoBaHuWii: mEIOYM M HEpPacTBO-pUMBIE OcHOBaHMs. HomeHkiaTtypa
OCHOBaHUM (MexTyHapoHast UTPpUBHAIIbHAS). DusnyueckKue u XUMUYECKHE CBOMCTBa
ocHoBaHuM.IlolyueHHUEOCHOBAHUM.

Kucnorer. Kimaccnpukanuskucnor. HomenknarypakucioT(MexgyHapogHasE ¥ TPUBHUAJIbHAsT). PU3UUECKUE
U xumMudeckuecpocTBakuciaoT.PspakrusnoctumeramsniosH. H.bekeroBa.Ilo-imyyeHnekucnor.

Conu.HomeHknatypaconeli(MexxayHapoaHasiuTpUBHAaJIbHAas ).
dusznyeckuenxuMnideckuecpoiicrpacosieil. Ilonyuenueconei.

I'eHeTndeckas CBsI3b MEXKIY KJIacCaMH HEOPTaHUYESCKUX COSIU-HEHUH.

XUMHUYECKUI AKCINEPUMEHT: KaueCTBEHHOE OIIpEJIeJIEHUE COJep-’KaHUS KUCJIOpOJda B BO3AyXe; IOJIydeHUE,
cobupaHne, paclio3HaBa-HHUE€ M H3yYCHHE CBOWCTB KHCJIOpOJa; HAOIIOACHUE B3aWMOJCHCTBUSIBEIIECTB C
KHCJIOPOJIOM U YCJIOBHMSI BO3HHUKHOBEHHUsSI M IIPEKpalleHUsropeHus (morkapa); O3HaKOMJICHHE C oOpasnamu
OKCHUJIOB u oIMca-HUEUXCBONCTB;MOIyYeHNE,COOMpaHne,paclio3HaBaHU U3y e -

HHUE CBOWMCTB BoJoOpoJa (ropeHue); B3auMoeiicTeue Bogopoaa ¢ ok-cunom meau(Il) (Bo3amoskHO McIioyib30BaHue
BUJE€OMaTEPHUAIOB); Ha-OJIroIeHre o0Opa3noB BEIIECTB KOJINYECTBOM 1 MOIJIb;

HUCCIICI0BaHUCOCOOCHHOCTECHPACTBOPECHUSIBEIICCTBCPA3ITUIHOHPACTBOPUMO -CThIO;, IIPUTOTOBJICHHUE PAaCcCTBOPOB C
ompene€éHHON MacCOBOM JOJeMpacTBOPEHHOTO BEIIECTBA; B3aMMOJACHCTBHE BOJABI C MeTauiaMu (Ha-
TpUEMHUKAIBIIHEM )(BO3MOKHOHUCTIOIIF30BaHUECBHUICOMAaTEepHUa-JIOB); ONPEIeJICHUE PACTBOPOB KHUCIIOT U MICIOUEH C
MMOMOIIBIO WH-JTUKaTOPOB; HCCIeI0BaHUE 0o0pa3noB HEOPraHUYECKUX BEIIIECTB pas-
J'II/I‘IHI)IXKJ'IaCCOB;Ha6J'IIOZ[eHI/IeI/I3MCHeHI/ISIOKpaCKI/II/IH,Z[I/IKaTOpOBB pacTBoOpax KHCIOT H HlCJ'IO‘IGfI; HU3YyUYCHHUC
B3amMojieicTBusl oOkcu-ma Menu(ll) ¢  pacTtBopomM cepHOW KHCHOTHI, KHCIOT C MeETaJUIaMU,peaKIInii
HEHWTpau3anuy;, IMOJTy4YeHHE HEPacTBOPHUMBIX OCHOBAHHUN,BBITECHCHHE OJHOTO MeETajjla APYTHM W3 pacTBOpa
COJIN; PEIICHUEIKCIEPUMEHTAIBHBIX 3a/]a4 Mo TeMe «BakHelmue kiacchl Heopra-Hu4eCKUXCOSIUHESHUN .

[TepuonnueckuitzakonullepuonuueckagcucreMaxumuueckuxaneMenTos/l. 1. MeneneeBa. CtpoeHneaToMoB.
XumuaeckascBs3b. OKHCIUTENbHO-BOCCTAaHOBUTEIBHBICPEAKIIHH

IlepBble MOMBITKM KJIACCU(PUKAIMHA XUMHUYECKHX 3JIEeMeHTOB. [lo-HsiTHEe O rpynmnax CXOIOHBIX 3JIE€MEHTOB
(mIeouHsbIe u I1eJI0YHO3€-MeJIbHbIEMEeTaJIbI, TaJIOr€Hbl, HHEPTHRIETA3bI ). DJIEMEHTHI, KOTO-
ppIeoOpa3yroTaM@pOTESPHBICOKCUIBIMTUAPOKCH/IBI.

Ilepuoanueckuit 3akoH. Ilepuoanueckass cucrtema xuMuueckuxadiaemeHtoB JI. WM. Meunneneena.
KopotkorniepuoaHasi U JutMHHONIEpH-oaHast ¢popMbl [lepuoaudeckoil cucTeMbl XUMHUYECKUX ajiemeHToB/]. .
Mennaeneena. Ilepuoasl u T'PYIIIbI. DusznyecKku CMBICJI no-
PSAIKOBOrOHOMEPA,HOMEPOBIEPUOJAUTPYIIIBIDIEMEHTA.

Crtpoenune atromoB. CocTaB aTOMHBIX siziep. M30Tomnbl. D11eKTpoHbl. CTpOSHUE 3JIIEKTPOHHBIX 000JI0UYEK aTOMOB
nepBeix 20 xumuuyeckuxdinemeHTOoB Ilepmommueckoit cuctemsr J[. M. MeHngeneeBa. XapakTe-pHCTHKA
XMMHUYECKOTO 3JIEMEHTA IO ero rnojoxenuto B [lepuonunue-ckoiicucremel.M1.Menneneena.

3aKOHOMEPHOCTH U3MEHEHUs panuyca aTOMOB XUMHUYECKHUX aJ1e-
MEHTOB,METAJUNTNYSCKUXNHEMETAJNINYECKUXCBOUCTBIIOTpyHIIaMu nepuoaaM. 3HadeHue [lepuogndaeckoro 3akoHa
u IlepuonnueckocuUCTEMBl XMMHUYECKUX JIEMEHTOB Ul Pa3BUTHUA HAayKu U npaktu-ku.J[.M.MenneneeB—
YUYEHBIMUTPAKIAHUH.

Xumuueckas cBs3b. KoBaneHTHas (MOJsSIpHAsI ¥ HEMOJIAPHAS ) CBSA3b. DJIEKTPOOTPHULIATEIIFHOCTh XUMHUYECKUX
31eMeHTOB. MIOHHasICBS3E.

XUMMUS.8—9xknaccel

Crenenp  oxucieHuss. OKUCIUTEIbHO-BOCCTAHOBUTENbHbIE  peak-nuu. Ilponeccbl  OKHUCIEHUS U
BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOC-CTAHOBUTEIIH.

XUMHYECKUH DSKCHEPUMEHT: H3yUYeHHE OOpa3lOB BEIIECTB METAJ-JIOB W HEMETaJIOB, B3aMMOJICHCTBHE
rUApoKcHuaIa LIUHKA c pacTBO-pamMu KHUCJIOT U mienoyei; npoBeaeHue OIBITOB,
UITIOCTPUPYIOIIUX TPUMEPBIOKHUCIUTEIBHO-

BOCCTAaHOBHUTEIbHBIXPEAKIIUI(TOPEHHUE, PEaAKITNHPA3I0KSHNS,COCTUHEHHUS).

Me:xnpeMeTHbIECBA3N

Peanmmzanms MexxmpeaMeTHBIX cBs3el npu U3yYCHUH XUMHUUB 8 KJacce OCYIIECTBIISIETCS 4Yepe3
HCMIOJIb30BAHUE KaK OOIIMX €CTe-CTBCHHO-HAyYHBIX IIOHSITHWA, TaK W IIOHSITHH, SIBISIOIIUXCS CUCTEM-
HBIMUIJISAOTACIBHBIX Hpe]IMeTOBeCTeCTBeHHO—Hay‘-lHOTO IIUKJIA.

OO1ue €CTECTBEHHO-HAy4YHbIE THOHSITHS: HAYYHBIH daxr, TUIoTe-
3a,TCOPHsI,3aKOH,aHAIN3,CUHTE3,KJIaCCU(UKAIIUS, ICPUO Y -
HOCTB,HaOJTIOJeHUE,DKCTIEPUMEHT, MOJICIIU POBAHNUE, U3MEPEHNUE, MOJICITh, IBJICHHE.

duszmka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HY-
KJIUJT,A30TOITBL, PAIMOAKTUBHOCTD, MOJICKYJIA,3JICKTPUYCCKUN3a-psill, BCIICCTBO, TeJI0, O00BEM, arperatHoe
COCTOSTHHE BEIIEeCTBA, ra3, pu3niecKkue BEJIUNIUHbBI, SIUHHUIIBI H3MEPEHUsI, KOCMOC, TUTaHEThI,3BE3 161, COTHIIE.

Buonorus:porocunTes,npixanue,onocdepa.

T'eorpadus: armocdepa, runpocdepa, MUHEPAJIbI, TOpHBIE nopo-



ABI,ITOJIC3HBICUCKOIIAEMBIC, TOIIJTITMBO,BOAHBICPECYPCHI.

9KJIACC

BCHlﬂCTBOPIXI/IMI/I‘IeCKa}IpCaKHI/IH

IlepuonuueckuiizakoH.l[lepuoanueckasicucremaxumuueckuxsyiemeHToB[.M1.Menneneera.CtpoennearoMmoB.3a
KOHOMEPHOCTUBU3MEHECHUH CBONCTB XUMUYCCKUX 3JICMCHTOB MEePBBIX TpEX nepuo-
JOB,KaJIHs, KAIbIIMIHUXCOCTUNHECHUHNBCOOTBETCTBHUCIIOIOKCHMU -
eMasieMeHTOBBllepuoauecKkocUCTEMENCTPOEHUEM NUXAaTOMOB.

CTpoeHHueBeniecTBa: BUABIXUMHUYECKOUCBI3U. T UTTBIKpUCTAT -
JIUYECKUXPEUIETOK,3aBUCUMOCTHCBONCTBBEIIIECTBAOTTUIIAKPH -

CTANIMYECKONPEIETKUNBUAAX UMUYECKOMCBSI3H.

KrnaccudukanusimiHOMCHKIATypaHCOPraHUYCCKUX BEIISCTB(MEK Iy HapO THAS " TpUBHUAJIbHAS).

XUMHU4YEeCcKHe CBOMCTBA Be-
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IIECTB,0THOCSIIUXCAKPA3JINYHBIMKIACCAMHEOPIaHUYECKHUXCO-
€IMHEHUN,T€eHeTUUECKasICBI3bHEOPTaHNYECKUXBEIIECTB.

Kiaccudukamuss XUMHYSCKUX PEAKIHUU MO pa3IuYHBIM HpH3Ha-KaM ([0 YHCIYy U COCTAaBYy y4YacTBYIOIIUX B
peakmu  BEmISCTB, MO Te-TuioBOMY d3(@dexTy, 1m0 HU3MEHCHHIO CTCIICHEeH  OKHCICHHUS XHUMHYC-
CKUX2JIEMEHTOB,TO0OPAaTUMOCTH,ITOyIaCTHIOKAaTAIN3aTOpa). DK30-

UIHJIOTEPMHUYECKUEPEAKIINN, TEPMOXUMHUYECCKHUEYpPaBHE -HUSI.

ITonssTHE O CKOPOCTH XHUMHUYECKOW peaknuu. [loHsTHe 00 00paTH-MBIX W HEOOPAaTUMBIX XHUMHUYCCKHUX
peakuusax. IloHsiTUE O TOMOIEH-HBIX M TE€TEPOTCHHBIX peakuusix. [lonsamue o0 XumMuueckom pasHoO-8ecuul.
Dakmopul, rusAOUUE HA CKOPOCMb XUMUYECKOU PeaKyul UNOI0HCEHUEXUMUYECKOSOPABHOBECUS.

OKHUCIUTETbHO-BOCCTAHOBHUTEIbLHBIC peakuuu, 3JIEeKTPOHHBIHN 0a-J1aHCOKUCIUTCIBHO-
BOCCTaHOBUTENbHONUpeakuU.COCTaBIEHUEYPAaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C HCHOJIb-
30BaHUEMMETOJadJIEKTPOHHOTO0aIaHca.

TeopusidIEeKTPOIUTUIESCKON TUCCOITHUAIINN. DJICKTPOIUTHIMHE -3JI€KTPOJIUTHI. Karuonsl, AHHOHBI.
MexaHu3mM auccoOMalMM BE-IIECTB C pPa3jiMYHbBIMU BHJAMHM XUMHUYecKoil cBs3u. CreneHbp AUcCO-
nuani. CHIbHBICHUCIIA0BICAIICKTPOIUTHL.

PeakumnnoHHOrooO6MeHa. Y CJI0BUSIIPOTEKAHUSIPEAKIIMMMOH-HOTO OOMEHa, TMOJIHbIE ¢ COKpalléHHbIE
HOHHBbIE ypaBHEHUS peak-uuii. CaoiicTBa KHUCJOT, OCHOBaHUM u cojeit B cBETE
MIpEeICTaBIICHUNOOAIEKTpoIuTHYecKoiaucconuannu. KauectBeHHbICepeaKMUUHANOHBI. [IOHAmMUeocuopoiuzeco
znetl.

XUMHUYECKUUIKCIEPUMEHT: 03HAKOMIIEHUECMOAEIISIMUKPHU -CTATNTMYECKUX PEIIETOK HEOPTaHUYECKUX BENIECTB
— METaJUIOB HHEMeTaJUIoB (TpaduTa HW aiMasa), CIIOKHBIX BEMIeCTB (XJOpHuiIa Ha-TPHsSA); HCCICIOBAHHUC
3aBUCHUMOCTH CKOPOCTH XHMHYECKOW pEaKkIMUOT BO3JACHCTBUS Pa3JIMYHBIX (PAKTOPOB; HKCCICIOBAHUEC
IEKTPONPO-BOJHOCTH PACTBOPOB BEMIECTB, MpoOIlecca JUCCOIHUAIMUA KUCIOT, IIe-JIoUuer u coieil (BO3MOXKHO
HWCHOJIb30BaHUE BHUACOMATSPHUATIOB); MPO-BEACHUE ONBITOB, WILTIOCTPHUPYIOMIUX IIPU3HAKH IIPOTCKAHHS peak-
nuinoHHOTOOOMeHa(00pa3oBaHUEOCAIKa, BBIACIICHUEra3a,00pa30BaHUEe BOJBI); OIBITOB, WUTIOCTPHUPYIOIIAX
IpUMEPbI OKHCIIN-TEJILHO-BOCCTAHOBUTEJILHBIXPEAKIINHI (TOPEHUE, PEAKITUUPA3IIO-KEHUS, COeJIMHEHHUS);
pacrno3HaBaHUE  HEOPraHMYECKUX  BEIIECTB  CIIOMOIIbIOKAYE€CTBEHHBIXPEAKLIMIHHANOHBI;PEIEHUEIKCIIEPH -
MEHTaJbHbIX3a4a4.

XNMMUS.8—9xmacchr
HemeTanmnpinnxcoeguHeHNs

OOmast xapakTepHUCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTO-MOB, XapaKTEpPHBIE CTEIEHH OKUCICHHA.

CrtpoeHune 1 (PU3NIECKUECBONCTBA MPOCTHIX BEIIECTB — raJOreHoB. XMMHUYECKHUE CBOWCTBaHA NPUMEpPE XJopa
(B3anMoOIEiCTBHE C MeTajulaMH, HeMeTajulamMu,lenodamu). XiaopoBomopona. CosisitHas KUCIO0Ta, XUMHYECKUE
CBON-CTBa, MOJIy4YE€HHE, IIPUMEHEHUE. JeiicTBue XJIopa "
XJIOPOBOJOPOJaHAOPTaHU3MYEI0BeKa. BaxkHEHIITHEeX TOPUIBINUX HaX 0K I€HUEBIIPUPOIL.

O6mmas XapaKTepUCTUKA 3JIEMEHTOB VIA-rpynmnsl.
OcoOEeHHOCTHCTPOCHHUSIATOMOB, XapPaKTePHBIECTECIICHUOKHCIICH Hsl.

CTtpoeHne u (pu3mdecKkue CBOMCTBA MPOCTHIX BEMIECTB — KHCJIO-POJIa M Cephl. AJUIOTPOITHBIE MOJTU(PUKAITUA
KHCIOoposa M cepbl. XU-MHYECKHe CcBoHcTBa cepbl. CepoBOmOpOJ, cTpoeHHE, (HU3NUECKHE HXUMHUYECKHUE
CBOICTBA. Oxcunbt cepbl Kak npeacTaBUTENN KHUCJIOT-

HBIXOKCHUJIOB.CepHasIKUCIIOTa, PU3HICCKUENXUMHUIECKUECBOM-cTBa (00mMe KakK TIpEeACTaBHUTEIsT KJlacca
KHUCJIOT U cnenuduyue-ckue). XUMUYCCKUC PCAKIIUU, JICKAIIUE B OCHOBE MPOMBIIIJICHHOTOCHOC00a MOJTY4YCHUS
ceproit  kuciothl. [Ipumenenue. CoJM CEpPHOWKHUCIOTHI, KAYSCTBCHHAs peEaklus Ha CyJab(aT-uoH.
Haxo>xxnenuecepst u eé COCJIMHECHUM B OpUPOJIE. XUMHUYEeCcKoe 3arpsi3HeHUe OKpYy -
JKaroIecpeIbICOe TMHEHUSIMUCEPBI(KUCITOTHBICT0K TH,3arPs3 -
HCHHCBO3/IyXanuBOI0EMOB),CIOCOOBICTOIIPEIOTBPAIIICHUS.



O6wmas XapaKTEepUCTUKA 3JIEMEHTOB VA-rpynnsl.
OCcoOEHHOCTHCTPOCHUSIATOMOB,XapPaKTEPHBIECTEIICHUOKHUCIICHUSI.

A30T,pacnpocTpaHeHueBIPUPOIE, PU3NIEeCKUeUXUMHUYeCKruecBoiicTBa. KpyroBopor aszora B mpupose.
AMMHAK, ero (U3NYEeCKHEUXUMHUUYCCKUECBONCTBA,IT0TydyeHuen npumMenenne.CoimmaMmmo-Hus, uX (QU3NYECKHUE
U XUMHYECKHE CBOWCTBa, mpumMeHeHue. Kaue-cTBeHHasipeaKIIMSIHAMOHBIAMMOHUS. A3OTHASIKHUCIIOTA,SEMOITy -
YeHHE, (pusmaeckue )1 XUMHUYECKHUE cBOlicTBa (ob6mmue KaK mpeacTa-
BUTEIISIKJIAaCCaKkucIoTucnienuuieckne). FIicrnonp30BaHUEHUTPATOB W COJIEM  aMMOHHMA B KadecTBE
MUHEpaAIbHBIX yA00peHni. XUMHUYECKOE 3arpsi3HEHNE OKPYIKaIOLIeH cpeabl COeANHEHUsIMHUAa30Ta (KUCIOTHBIC
OKIH, 3arPsA3HEHUE BO3/QyXa, IIOYBBI U BOJOE-MOB).

docdop, ammorpornHbie Moaupukanuu docdopa, puznyeckue nxumuueckue csorictra. Oxcun gocdopa(V) u

ocdopnas KHCJI0Ta,pru3ndyeckue u XUMHUYECKHE CBOMCTBa, MOJIyYeHHE.
Hcnonp3zoBaanedocdaToBBKa4eCTBEMUHEPAITBHBIXYTOOPCHHUH.
O6mas XapaKTepUCTHKA 3JIEMEHTOB IVA-rpynmsl.

OcoOOEHHOCTUCTPOCHUAATOMOB, XapPaKTEPHBICCTCIICHUOKUCIICHHUS.

Yraepon, annoTponHbie MOAU(PUKALINN, PACIIPOCTPAHEHUE B NIPU-POJie, PU3NIECKNE U XMMHYIECKHIE CBOMCTBA.
Ancopbuus. Kpyroso-por yriepoma B npupoxe. Oxcuabl yriepona, HUX (QHU3UYECKHE U XU-
MHUYECKHECBOMCTBA, e CTBUCHAXKUBBICOPIaHU3MBL, [IOJIYyYeHHUEH IPUMEHEHHE. DKOJOrM4YecKue IpoOJIeMBI,
cBsi3aHHbIe ¢ okcumomyriepona(lV); rumore3a rino0ajbHOrO MOTCIUJICHHUSI KIHMAaTa;, Map-HUKOBBIH 3(dexT.
VYronpHasi KUCJIOTa W €€ COJHM, HUX (PU3NYecCKue HXUMHUYECKHE CBOWCTBa, MOJy4YeHHE M INPHUMEHCHUE.
KauecTBeHHasipeaKkust Ha KapOOHaT-NOHBI. Hcnonb3zoBanue kapOOHaTOB B
OBITY,MEIUIINHE, TPOMBIIIICHHOCTUHCEIIECKOMXO03SIHCTBE.

ITepBOHAYATBHBICTIOHSATHAOOOPTaHNYECKUXBEIIECTBAXKAKO COCANHEHUSIX yriiepoja (MeTaH, 3TaH, 3THJICH,
aneTuJIeH, STaHOJ,TJIMIIEPUH, YKCyCHas KHCIOTa). Mx cocmaé u xumuueckoe cmpoe-nue. lloHsTHE O
OMOJIOTMYECKH BaKHBIX BEIIECTBAX: >KHMpaxX, Oej-Kax, YIJeBOoJaxX — W WX POJM B JKU3HH UYEIOBEKa.
MamepuanbrnoeeOuncmeoopeaHuuecCKUXUHeopeanuiecCKuxcoeouneHui.

KpemHuuii,eropu3znuecKkHenXMMUYEeCKMECBONCTBA, MOJTyueHUen mnpuMmeHeHne. CoeauHeHUsI KpPEeMHUsI B
npupojse. OOmme mnpen-craBieHus o0 oxcune kpemHusA(IV) u kpemHueBoir kuciore. CHIM-KaThl, HX
HWCIOJIb30BaHNE B OBITY, MEJIUIIMHE, TPOMBIIIUICHHOCTHU. Bajicuetiuiue cmpoumenvHble Mamepudaibl: Kepamurd,
cmekiio, ye-menm, b6emow, orcene306emon. IIpobnemsr bezonacHozo UCNONb306A-
HUSCMPOUMENbHLIXMAMEPUATOEENOECEOHEEHOUNCUIHU.

XHUMHYECKUUIKCIIEpUMEHT: U3y YeHHe00pa3loBHEOpraHnye-

CKHMXBEIIIECTB,CBOWCTBCOJITHOMKHCIIOTHI; [IPOBE/ICHUEKAYe-CTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIOJIeHHE
IIPU3HAKOB UXIIPOTEKAHUS; ONIBITHI, OTPAKAO N EPU3NIECKUENXUMUYECKMECBONCTBA  TaJIOTEHOB n "X
coeMHEHNH (BO3MOYXHO HCIIOJIb30BAaHUEBHUICOMATEPHUAJIOB); O3HAKOMIJIEHHE C oOpa3laMu XJIOPUIOB (rajio-
TeHHUJOB); O3HAKOMJIEHHE C oOpa3mamMu cepbl U €€ COCTUHCHHAMH(BO3MOXXHO  HCIIOJIb30BaHUE
BH/JIEOMaTEPHUAJIOB); HaOJIFOICHUE po-
eccaoOyTriIMBaHusIcaxaparo 1eiiCTBUEMKOHIIEHTPUPOBAHHOHCEPHONKHUCIIOTHI; U3y YeHUEXUMUYECKUXCBOMCTBpA
30aBJI€HHONCEPHONKHUCIIOTHL, TPOBE/ICHUEKAaYeCTBEHHONPEeaKIIMNHACYJIb-(aT-
HOHMHAOII0ICHUENTPHU3HaKaeEMPOTEKaHUsI;03HaKOMIICHHeCPN3NIECKUMHUCBOWCTBAMHUa30Ta, pochopannxcoesnte
HUH(BO3MO>XKHOHCIIOIb30BAHUEBHIEOMATEPHUAIIOB),00pa3iaMHa3oT-HEIX U (HOocOpHBIX yA0OpeHHH; IOIyYeHue,
cobupaHwue, pacrno3Ha-BaHHUE u U3y4eHUE CBOMCTB aMMHaKa; IIpOBEJICHNUE
KadyeCTBEHHBIXpEaKIIMHHANOHAMMOHHMSIU(DOCcHaT-HOHNN3YUCHUETIPU3HAKOBUX  IPOTEKAHUs, B3auMMOJEHCTBHUE
KOHUEHTPUPOBAHHOU a30THON
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KHCJIOTBI C MEIbI0 (BO3MOXXHO WCIIOJIb30BaHWE BHACOMATEPHAIOB);U3yUCHHE MOJEJICH KPUCTAIIHISCKUX
pemérok anmmasa, rpadura,dyiiepeHa; O3HaKOMJIEHHE C IIPOIECCOM aJcOopOIMM pacTBOPEH-HBIX BEIISCTB
aKTUBHPOBAHHBIM yIJIEM M yCTPOHWCTBOM IPOTHBOra-3a; MNOJIydeHHE, COOMpaHNe, pacro3HaBaHUE U N3y4YeHUE
CBOMCTBYTJICEKHCIIOTO Ta3a; MPOBEJIEHNE Ka4YeCTBEHHBIX pEeakIuii Ha KapOo-HaT- U CUJIHKAT-UOHBI U U3y4YCHHE
OPU3HAKOB WX TIPOTEKAHUS; O3-HAKOMJICHHE C NPOAYKIHEH CHINUKATHOW MPOMBINIICHHOCTH; pemie-
HHUEIKCIIEpUMEHTalbHbIX3a4aunnoTeMe«BaxkHeHIIIneHeMEeTaINIbl MUXCOSTUHEHUS .

MeTaHHI)II/II/IXCOGJII/IHCHI/IS[

O6H_Iaﬂ xapaKTepHCTm(a XUMHUUYCCKHUX DIJIICMCHTOB —  MCTAJIJIOBHA OCHOBaAHHUU nux TITIOJIOXKCHU A B
Ilepuoauueckoit cucreme xumude-ckux odiaemeHtoB JI. WM. MenneneeBa u  CTpO€HHUST  aTOMOB.
CTpoeHueMeTaiioB. MeTrannunueckas CBSI3b u MeTaJlJIndecKkas KpHUCTaJLUIN-decKas pemérka.

DIEKTPOXUMHUYESCKUHN PsIJI HANPSDKEHUH MeTali-10B. Pu3ndeckne U XUMHUYECKUe CBOMCTBA MeTayuioB. OO0mue
CITO-COOBI TIOJYYEHHUsT MeTaJuloB. IIoHSTHE O KOPPO3UMW METAJLIOB, OC-HOBHBIC CITOCOOBI 3aIlUTHI HUX OT
koppo3uu. CruiaBbl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32) U UX IPUMCHCHHUE B OBITY U IIPOMBIILICH -HOCTH.
lenounslie MeTajuibl: TNoJoXKeHHUe B Ilepuonuueckoil cucreme xu-muueckux snemeHtoB . M. Mennaeseesna,;
CTPOCHHUE MX aTOMOB; Ha-XOXJCHHUE B mnpupoac. Ou3ndyeckue U XUMHUYCCKUE CBOWCTBa (HampuMepe HATpHUS U
Kanus). OKcUabl ¥ TUAPOKCHUBI HATPUS U Ka-JTus. [[puMeHEeHHUEeeIOUYHBIX METAIITTOBUNX COSTMHEHNH.
I{enouyHo3eMeIbHBIEMETAIBIMAar HUM UK AJTBITHHA : TTIOJI0KECHUECB Ilepnoanueckoi cHUCTEME XUMHUIECKUX
aneMmeHTOB J[. 1. Menne-neeBa;CTpOCHUENXaTOMOB; HaX0X 1IeHUueBnpupoae. Pu3nuecknuen XuMH4ecKue CBOMCTBa



MarHusl U KajdblOus. BaxkHelmue coenuHe-HUs Kallblus (OKCHUI, TUAPOKCU, coyin). JKECTKOCTh BOJBI U CITOCO-
ObledycTpaHeHus!.

Amomunuii:nonoxenuesllepuognueckoiicucreMmexummuye -
ckuxonementoB/l.M1.MeneneeBa;cTpoeHneaToMa;HaX0XKJAEeHUEB Npupoae. Pu3znyeckrue 1 XUMUYECKUe CBOMCTBa
AMIOMUHUSA. AM-(OTEPHBICCBONCTBAOKCUAANUTHIPOKCHTAATTIOMUHHAS.

Kenezo:nonoxenuesllepuoanueckoicucremexumuueckuxaieMeHToB/ . MI.MeHngeneeBa;cTpoeHHEaTOMA; HAXO
JKICHUCBIIPUPOL. dusuyeckue u XUMHUYCCKHUC CcBOIiCTBaA JKelesa.
Oxkcunsl,runpokcuasiuconmkenesa(ll)mwxenesa(lll),uxcoctaB,cBOMCTBaUIONyYCHHUE.

XUMHYECKUH OKCHEPUMEHT: O3HAaKOMJEHHE ¢ oOpa3naMu MeTajl-J0B U CIUIaBOB, HMX (DU3HYECKUMU
CBOMCTBAMH; H3yYEHHE pPE3yJIbTa-TOB KOPPO3MH METAIIOB (BO3MOXXHO HMCIOJB30BAaHUE BHUJICOMATEPU-aJIOB),
ocoOeHHOCTEl B3aMMOJEWUCTBHUSA OKCHJAA KaldblUsI W HATPUsIC BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpPHAJIOB); MCCIEI0-BaHUE CBOHCTB JXECTKOM BOABI; IpoOIEcca TOPEHHs JKelie3a B KHCIO-POJe
(BO3MOYKHO HCHOJIB30BAHME BHICOMAaTEPHAIIOB); MPU3HAKOBIIPOTEKAHUSI KAUECTBEHHBIX PEAKIMH Ha HMOHBI
(Marsus, KanbLust,aTfoMuHUs, InHKa,)xene3za(lmwxenesa(lll),mequ(Il));nadmrone -unue u ONHUCAaHUE
POLIECCOB OKpallluBaHUI mJIaMeHU HOHaMH Ha-
TPHSI, KATUSIUKAI BN (BO3MO>KHOUCIIOIB30BAHUECBUICOMATEPHU-AJIOB); HCCIEIOBaHUE aM(OTEpPHBIX CBOMWCTB
TUApOKCHUa ATIOMUHUSUTUAPOKCHUTAIIMHKA; PEIIICHUEAKCIIEPUMEHTAIbHBIX3a/1a4uIoTe -
Me«BakHeNIMeMeTalJIbIMUX COCAUHECHUSD) .

XUMIAHOKpY Karomascpesa

HoBbie mMaTepuanibl U TexXHOJIOrMM. BeulectBa M mMarepualibl B MO-BCEJHEBHOM >XU3HU 4YeJoBeKa. XUMUS U
3I0pOBbe. be3omacHoe HC-MOJb30BaHHUE BEIIECTB M XUMHUYCCKHX peakiuil B ObITy. IlepBast mo-molnp Mpu
XMMHUYECKUX OXOrax M OTpaBjeHUsIX. OCHOBBI 3KOJOIrM-4€CKOW I'pPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHUE
OKpYy»Karouiencpenbl (mpenensHaAs JonycTtumast KOHLIEHTpaLUs BELLIECTB —
ITJIK).PoTbXHMHUHBP IS HUMIKOJIOTHISCKUXITPOOIEM.

IIpupogHble UCTOYHUKH YTICBOAOPOAOB (Yroab, MPUPOIHBIN ra3,HedTh), MPOAYKTHI UX IIepepadOTKH, UX
PO B OBITY B TIPOMBIII-JICHHOCTH.

XUMHUYECKUU SKCIIEPUMEHT: U3y4deHUe 00pasIioB
MaTepruaoB(CTEKI0,CIIIaBbIMETAIIOB, IOJIUMEPHBIEMATEPHAITBI).

MeskipeaMeTHbIECBS3U

Peanuzaumsi MeXNpeIMETHBIX CBSI3€M INpPU  M3yYeHHHM XHUMHH B9 Kjlacce OCYIIECTBJISIETCS 4epe3
HCIIOJIb30BaHHWE KaK OOIIMX eCTEe-CTBEHHO-HAYYHBIX TIOHSITHH, TaK W MOHSITHH, SBISIOIUXCSI CHCTEM-
HBIMHUJUJISIOT/ICJIBHBIX TTPEIMETOBECTECTBEHHO-HAYYHOT'O 1IUKJIA.

OO01MeecTeCTBEHHO-HAY YHBICTIOHSITHSI : HAY YHBIM (DAKT,TUITOTE -
3a,3aK0H,T€OPUsl,aHAITN3,CUHTE3,KJIaCCU(UKALUS, IEPHUO TN~
HOCTB,HaOJI0IeHUE,IKCIIEPUMEHT,MOACIINPOBaHUE, U3BMEPEHUE, MOICIIb,IBJICHUE, TAPHUKOBBIHY D eKT, TeXHO
Jiorusi,MmaTepuaiibl. DU3uKa:MaTepHus,aTOM,3JI€KTPOH, IIPOTOH, HSHTPOH, HOH, HY -

KJTMJT,U30TOIIBI, PaIHOAKTUBHOCTb,MOJICKYJ1a,3JIEKTPUIeCKH3a -
PsLA, IPOBOJHHUKH, ITOJTY TPOBOTHUKH, TUIJICKTPUKH, (POTOIIICMEHT,
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BEIIECTBO, TeJo, 00bEM, arperaTHoe COCTOSTHHE BEIIECTBA, ras, pac-
TBOP,PacCTBOPHUMOCTb, KPUCTAIIINIECKASIPEIIETKA, CTIaBbI, PU3H -
YECKHUEBEIINYUHBI,eINHUIIBIM3MEPEHUST,KOCMUYECKOCTIPOCTPAH -CTBO, IIaHETHI,3BE3/161, COJTHIIE.

Buonorus: ¢porocunTes, neixanue, 6nocdepa, sKocucTemMa, MU-HEpaAJIIbHbIE yJIOOPEHUSI, MUKPOJJIEMEHTBHI,
MaKpO3JIEMEHTBI, IUTa-TeJIbHBIEBEIIECTBA.

T'eorpadwus: armocoepa, ruapocoepa, MHWHEpabl, TOpHBIE opo-
JIBI,TI0JIE3HBIEHCKOITAeMbI€, TOILIIMBO,BOIHBICPECYPCHI.

[UTAHUPYEMBIE  PE3YJIbTATBI OCBOEHMAYYEBHOI'O TIIPEIMETA «XUMUS» HA
YPOBHEOCHOBHOI'OOBIIET'O ObPA30BAHUAA

I/I3yquI/Ie XUMHHN B OCHOBHOM IIKOJIC HaImpaBJICHO Ha JOCTHIKEC -
HI/IeO6yanOH_[I/IMI/IC$IJ'II/I‘IHOCTHBIX,MeTaHpe)IMeTHBIXI/IHpe]IMCT-HLIXpeSyJ'[BTaTOBOCBOCHI/ISIy‘-Ie6HOFOHpeJIMeTa.

JIMYHOCTHBIEPE3YIbTATHI

JIugHOCTHBIC pPE3ydbTAaTBl OCBOCHUS IPOTPAaMMBbI OCHOBHOTO 00-miero o0Opa3oBaHUs JOCTHTAIOTCS B XOJE
o0yueHHss XWMHH B €IWH-CTBE YyYEOHOW ¥ BOCHHTATENbHON nesaTrenbHOCTH OpraHm3anmuu B CO-
OTBETCTBUUCTPATULMOHHBIMUPOCCUHCKUMUCOLIUOKYIbTYPHBIMUU JIyXOBHO-HPAaBCTBCHHBIMH LICHHOCTSIMH,
NPUHIATBIMH B  OOMIECTBEIIpaBMJIAMH W HOPMamMH IIOBEICHHUS M CIHOCOOCTBYIOT IIpoleccaM ca-
MOITIO3HAHUS,CaMOPa3BUTHUIHNCOIHAIN3AIITNHO0 yIaIOTITX CSI.

JIM9HOCTHBIC PE3yIIbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOMYHUCICBYACTH:

HanI/IOTI/I‘{GCKOFOBOCHHTHHI/IH



1) MEHHOCTHOTOOTHOIICHUSIKOTCYCCTBEHHOMYKYIbTYPHOMY, HCTOPHICCKOMY W HAyYHOMY  HACJCIHIO,
MMOHUMAaHHUA 3HAYCHHUSA XWU-MHUYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIecTBa, CIOCOOHOCTHBIAACTH
JOCTOBEepHON HWH(MOpPMAIHCH O MNEePEIOBBIX OCTHMIKCHHUSX HOTKPBITHSAX MHUPOBOW U OTCYSCTBCHHON XHMHUWU,
3aMHTEPECOBAHHO-CTUBHAYYHBIX3HAHUAX00YyCTPONCTBEMHPAaNOOIIIECTBRA;

Fpa)KZ[aHCKOFOBOCHI/ITaHI/I}I

2) mpeacTaBICHUS o CcoIaIbHbBIX HOpMax u paBUIax MEKJINY -
HOCTHBIXOTHOIICHUWBKOJUJIEKTUBE,KOMMYHHUKATUBHONKOMIIE-TEeHTHOCTH B OOIIIECTBEHHO MOJIE3HOW, Y4YeOHO-
HMCCIEeN0BAaTECIIbCKON, TBOPUECKON W IPYTUX BHUAAX ACSITEIHFHOCTH; TOTOBHOCTH K Pa3HO-OOpa3HOW COBMECTHOM
JIEATEIBPHOCTH IIPU  BBINIOJIHEHNHW Yy4eOHBIX,[T03HaBAaTEIbHBIX3a/1a4, BBINOJTHEHUNXUMUYECKUXIKCIIEPUMEH -TOB,

CO3JaHUU YUEOHBIX MPOEKTOB, CTpEeMJICHUS K B3aMMOIIOHUMA-
HUIOUB3aNMOITOMOIIUBIPOLIECCEITONYUEOHOWIESITEIbHOCTH;I'O-TOBHOCTH ~ OIIEHUBAaTh CBOE MOBEJICHHE H
MMOCTYTIKH CBOMX TOBapH-

I_IIeﬁCl'IO3I/IIII/II/IHpaBCTBeHHLIXI/IHpaBOBI)IXHOpMcy‘IéTOMOC03HaHI/ISIHOCﬂeﬂCTBHﬁHOCTyHKOB;

HCHHOCTI/IHay‘IHOFOHOSHaHI/I}I

3) MHPOBO33pEHYCECKUX MpeCcTaBICHAI o BEIIIECTBE u XUMHIE -
CKOHPEaKLHU,COOTBETCTBYIOIIMXCOBPEMEHHOMYYPOBHIOPA3BU-
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THS HayKA W COCTABIISIONINX OCHOBY IS MIOHUMAaHHS CYIIHOCTH Ha-yYHOW KapTHHBI MHpAa; MpeAcTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHO-

CTSIXPa3BUTHSTIPUPOIHI,B3aHMOCBSI3AX YSIIOBEKACIIPUPOTHONCPE IO, 0pOTMX UMHHUBIIO3HAHUHATHX3aKO HOMEPHOC
TEi;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJICHHBIX Ha IOJyYCHHE HO-BBIX 3HAHUW IO XHMHH, HCOOXOIUMBIX JUTS
00BsicHeHHsT HaOJTI0Jae-MBIXITPOIIECCOBUSIBIICHUH;

5) mo3HaBaTebHOU, HHOOPMAITMOHHONW U YUTATEJIBCKON KYJIbTY-PbI, B TOM YHCJIC HABBIKOB CAMOCTOSITSIIBHOM
padoThI c Yy4eOHBIMUTEKCTAMH, CIIpaBOYHOU JIUTEPaTypoil, JIOCTYITHBIMU
TEXHUYCCKUMHUCPEACTBAMUIH(POPMAITMOHHBIX TEXHOJIOTHA;

6) nHTepeca K OOYYEHHI0O W TO3HAHUIO, JIFOOO3HATEIPHOCTH, TO-TOBHOCTH M CIIOCOOHOCTH K
caM0o00Opa30oBaHUIO, MPOCKTHOW M HCCIe-TOBAaTEIBCKON NEesATEIBHOCTH, K OCO3HAHHOMY BEIOOpY HaIlpaBJICH-
HOCTHHYPOBHS00YUCHUIBAATbHEHIIICM;

D opMUpOBAHUAKYILTYPHI3A0POBbS

7) ocOo3HaHHs IEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIECHUS KCBOEMY 3J0POBBIO, YCTAHOBKH Ha 310POBBIHI
o0pa3 >KHW3HU, OCO3HA-HUS TIOCIEACTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (YyMOTpeOsie-HUSI ajKOTOJIs,
HapKOTHUKOB, KyYpEHHUSs ), HEOOXOAUMOCTH COOIIOAe-HUS MpaBUil O0€30TTaCHOCTH MPHU OOpAIIEHUHN ¢ XUMUYECKUMU
BeIIIe-CTBAMUBOBITYHPEAIbHOKU3HHU;

Tpynosorosocnuranus

8) HHTepecaKIPaKTUIECCKOMYHU3yYeHUIOTIpodecCunTpyaapas-
JIMYHOIOPOJa,yBAXKECHUEKTPYAyUPE3YJIbTATAMTPY JOBONHAESTENb -
HOCTI/I,BTOM‘-II/ICJIeHaOCHOBerI/IMeHeHI/ISIHpeHMeTHLIX3HaHHﬁHOXI/IMI/II/I,OCOSHaHHOI‘OBLI60paHHHHBHHyaHBHOﬁTpa
EKTOPHUHIIPOTOT-KCHUS oOpa3oBaHUs c ya€ToM JIMIHOCTHBIX HHTEPECOB u CIIocO0OHO -
CTUKXHUMHHU,00IIECTBEHHBIXUHTEPECOBUIIOTPEOHOCTEH;yCIIEIHOWTTPOGECCUOHATIBHON NEeITeIbHOCTH U Pa3BUTHS
HEOOXOIUMBIX yMe-HUN;TOTOBHOCThAAITUPOBATLCIBOPO(EecCHOHATBHOUCPEE;

DKOJIOrMYECKOTOBOCITUTAHNS

9) OKOJIOTHYCCKHA uenecoo6pa3H0r0 OTHOIICHMUA K Impupoae
KaKHCTO‘IHHKy)KI/I3HI/IHa3eMJ'IC,OCHOBCeécyIlIeCTBOBaHI/IH,HOHI/IMa-
HI/ISIHCHHOCTI/I?:IIOI)OBOFOI/I6G3OHaCHOF006paSa)KI/13HI/I,OTBeTCTBeH-HOFO OTHOIICHUSA K CO6CTBeHHOMy

(I)I/I3I/IHCCKOMY U INCUXUYCCKOMY3A0POBBIO, OCO3HAHUA HNECHHOCTH CO6J'I}OI[CHI/I$I IIpaBUJI 6630HaCHOFOHOBeZ[CHI/I$I
opu pa60Te C BCIHICCTBAaMM, a TAK¥XKC B CUTyalluAX, yrpO-)KalOHIPIX?»,HOpOBI:IOHX(HSHHHIOHCﬁ;

10) crmocoGHOCTH NPUMEHATH 3HaHUSI, ToJIydaeMble npu usyue-
HUUXUMHUU,UISIpEIIEHU3a1a4,CBI3aHHBIX COKPY KAt MIEeUITPpU-poTHOU cpesiou, TMMOBBITIICHUS YPOBHSI
DKOJIOTUYECKOW  KYJIBTYPBI,0OCO3HAHUSI TJI00AIbHOTO  XapakTepa »OKOJOTHYECKHWX TMpodieM ©  IIy-
TEHUXPEUIEHUSNIOCPEACTBOMMETOJOBXUMUHU;

11) 3K0IOrHuYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS
MMBIIO3HABATEJIIbHON, KOMMYHUKATUBHOWHNCOIIUATIbHOUIIPAKTHUKE.

MeranpeMeTHEIEPE3yTbTaThI

B cocTaBe MeTarnpeaIMeTHBIX pe3yIBTaTOB BBIICIISIIOT
3HAYUMBICIISI(OPMUPOBAHUSIMHUPOBO33PCHUSOOIICHAYYHBICTIOHATHSI(3a-KOH, TCOPHs, IIPUHIIUI, TUIIOTe3a, (PaKT,
cCUCTEeMa, MOPOIECC, IKCIIC-PUMEHTHUIP.),KOTOPHICUCITONB3YIOTCIBECTECTBEHHO-HAYYHBIXYUEOHBIX MpeaMeTax |
IMO3BOJISIIOT HA OCHOBE 3HAHUH U3 ATHUX MPEA-METOB (POPMHUPOBATH MPEACTABICHHAE O [ISJIOCTHONW HAYYHON KapTH-



HE MHpa, U YHUBEpCcaJibHbIC yueOHbIe IeHCTBUs ([I03HABATEIbHBIC,KOMMYHUKATHBHBIC, PEryJISIT UBHBIE), KOTOPbIE
obecrneunBaroT dop-
MHPOBaHUETOTOBHOCTHKCAMOCTOSITCIIbHOMYILIAHUPOBAHUOHOCYIIICCTBICHUIOYYeOHO U 1SS TCIIHHOCTH.

MeTarnpeaMeTHbIC Pe3yiabTaThl OCBOCHHUSI OOpa30BaTEIBbHON MPO-TPaMMbI IO XHMHHU OTPaXKAKOT OBJIAJICHUC
YHHUBEPCAIbHBIMHU MO3HA-BATEIbHBIMUICHCTBUSIMU, BTOMYHNCIIC:

bazoBeiMUIOrHYECKUMUCHCTBUSIMU

1) yMEHHEMHCIOIB30BATHIPUEMBIIIOTHYECKOTO  MBIIUIICHUSIIIPA OCBOCHHM 3HAHHUN: PaCKPbIBATH CMBICI
XUMHYECKUX NOHATUHI(BBIAEIAThUXXapaKTEPHBICIPU3HAKHN,yCTaHABINBATHB3aUMO -CBSI3b c JApYyTruMHu
TIOHSITUSIMUA), HCIIOJIb30BATH TTOHSITHS JUTST 00Bsic-
HEHUSIOTICIbHBIX () aKTOBUSIBJICHUI; BHIONPATHOCHOBAHUSIMKPUTEPHUU I KJIACCU(PUKAIIMN XMUMUYECKUX BEIIECTB
U XHMHYE-CKUXPEAKIVI;yCTaHABINBATHIIPUIYNHHO-CICACTBEHHBICCBI3UMEXKY OOBEKTAMU H3YUYCHHS; CTPOHUTH
JIOTUYECKHE PACCYKACHUSI(MHAYKTUBHBIC, T€AyKTUBHBIC, I10 aHAJIOTUHN); AeJIaTh BBIBO AbI U 3a-KIIOUCHHUS;

2) yMEHHEM MPHUMEHSTh B MPOILIECCe MO3HAHUS MOHITHS (IIPEI-METHBIC U METAINIPEIMETHBIC), CHMBOJIHYCCKHUE
(3HaKOBBIE)  MOJEIIH,UCIIOIb3YEMBIEBXUMUH,IPEOOPA30BHIBATHIINPOKOIIPUMEHSIEMBIEB  XUMHH  MOJCIIbHBIC
MIPECTABICHUSI — XWMHYECKHM 3HAaK (CMMBOJI2JIEMEHTA), XUMHUYeckass ¢opmylsia U ypaBHECHHE XHUMHUYECKOU
peak-nmuu — TIpU PEIICHUM Y4YEOHO-IIO3HABATEJILHBIX 3aaay; C Y4YETOMATHUX MOJIEIABHBIX IIPEIACTaBICHUMN
BBISIBIISITh U XapaKTEPU30BaTh Cy-IIE€CTBEHHBICIIPU3HAKHUN3YYaeMbIXO0bEKTOB—XHUMHYECKUXBE-
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IECTBUXUMHUYECKUXPEAKIIUI;BBISIBISATHOOIINE 3aKOHOMEPHO-CTH, HNPUYUHHO-CJIEJCTBEHHbIC CBSI3U U
OpOTUBOPEUYMUST B HU3Yy4YaeMbIXIPOLECCAXUSABJICHUAX;IIpeaIaraThb KpUTEpUU st BBISIBJICHUSIDTHUX

3aKOHOMEPHOCTEH ¥ NPOTHUBOPEUHN; CAMOCTOSITEJIBHO BBIOM-paTh CIocOO pemieHus Yy4YeOHOW 3amadu
(cpaBHHBaTh HECKOJIBKO Ba-pHMAaHTOB pEIICHHWs, BbIOMpAaTh HamboJiee MoAXOAAImMii ¢ ydéToMm ca-
MOCTOSITEJIbHOBBIJICJICHHBIXKPUTEPHEB);

Ba30BLIMI/IPICCJIC}10BaTeHbCKI/IMH}lCI‘/‘ICTBI/IHMI/I

3) yMeHHEeM HCIOJIBb30BaTh IMOCTABICHHBIC BOMPOCH! B KAYECTBEHHCTPYMEHTA MO3HAHUS, a TAK)KE B KAa4eCTBE
OCHOBBI UTsI HOPMH-POBAHHSITUIIOTE3BIIONPOBEPKEIIPABUIIbHOCTHBBICKA3bIBACMBIXCY K ICHHUIA;

4) mpuoGpeTeHre OMmbITa M0 IUIAHUPOBAHUIO, OPraHU3allid W IPO-BEACHUIO YUYCHHYECKHUX IKCICPUMCHTOB:
yMeHue  Habmomateh 3a  XO-ZOMIIPOIECCa,CaMOCTOsTeIbHOIIPOTHO3UPOBATHETOPE3yIbTaT, pOPMYITUPOBATH
00001IeHNsT W BBIBOABI IO pe3yjbTaTaM IPOBEIEH-HOIO OIBITa, HCCIEAOBAHMS, COCTABISITH OTYET O
pojeJiaHHON pa-6oTe;

Paboroiic mapopmanmeit

5) yMeHueM BBIOHMpATh, aHAJU3UPOBATH W HHTECPHPETUPOBATH MH-(DOPMALMIO Pa3IHYHBIX BUJIOB U (GHOpM
MIpEJICTaBIICHUSI, MOJIydae-MyI0 M3 Pa3HbIX HMCTOYHHMKOB (HAyYHO-TIOIYJISIpHASI JUTEpaTypa XH-MHUYECKOIrO
coleprkaHusl, CIpPaBOYHBIE MHOCOOms, pecypchl MHTepHe-Ta); KPUTHUYECKHU OIICHHUBATh HPOTHBOPEUYHUBYIO U
HEIO0CTOBEPHYIONH(MOPMAIHIO;

6) YMEHHUEMITPUMEHSIThPA3THIHBIEMETOILIU3AMPOCHIITPUIIO -HCKE u otbope nHdopmanumn 1
COOTBETCTBYIOIIUX HaHHBIX, HCOGXO-Z[I/IMI)IX JJ1s1  BBITIOJIHCHUSA y'—Ie6HI)IX U TO3HABATCJIbHBIX 3aJaa4 oOIIpe-
JEIEHHOT OTHIIA;IPHOOPETEHUEONBITABOOIACTHHCIIOIB30BAHUSIMH(DPOPMAITMOHHO -
KOMMYHHUKATHBHBIXTEXHOJIOTHI,0BIAIEHUEKYJIBTYPOHaKTUBHOTOUCHOJIB30BAHUSA PA3IUYHBIXITIOUCKOBBIXCH -
CTEM; CaMOCTOSITeJILHO BBIOMPATh ONTHUMAIBHYIO (OpMYy IpeacTaB-JIeHUsT MHOOpPMAUN U HILUIFOCTPHPOBATH
pemaemMsble 3aa4Hi He-CIOXXKHBIMHUCXEMaMU,IuarpaMMaMu, IpyTruMuGopMaMUTpaPUKHUUXKOMOWHAIIMSIMH;

7) yMEHHEM HCIIOJIb30BaTh W aHAJIW3UPOBATh B Mpolecce y4eOHOHM HCCIeNOBaTeIbCKON NesTeIbHOCTH
I/IH(i)OpMaI_II/IIO o BIIMAAHHUHA IpO-MBIMIJICHHOCTH, CCJIBCKOTO XO035MCTBa 158 TpaHCIIOpTa Ha
COCTOSIHUEOKPY KaILIEeHNIpUpOJHONCPEbI;

YHI/IBepcaJ'H:HI)IMI/IKOMMyHPIKaTPIBHBIMHLIeI;‘ICTBI/IHMH

8) ymenunem 3a/1aBaTh BOTIPOCHI (B xXoze auajora /U JIACKYC-
CHH)IIOCYIIECTBYOOCYKIaeMONUTEMBI,(DOPMYJITHPOBATHCBOUIIPE I -JIOKECHUSIOTHOCUTEIIBHO BBITIOJTHCHUSI
NpEeIJIOKEHHOM 3a/4a4u;

9) npuobpereHue omkbITa Mpe3CHTAIlHU pe3yIbTaTOB

BBITIOJTHEHUSIXMMHUYECKOT 09KCIIepUMEeHTa(J1a00paTOPHOr001bITa,JIa00PaTOP-HOIt  pabdoOTBl 1O  MCCIICIOBAHUIO
CBOMCTB BEIIECTB, YUEOHOTO IIPOEK-Ta);

10) 3auHTEepEeCOBAHHOCTh B COBMECTHOW CO CBEpPCTHHKaMH IIO03HA-BaTeJIbHONW W HCCIEIOBaTEIbCKOM
JIEATEJIBHOCTH TIPU PEHICHUHM BO3-HHUKAIOMIMX Mpo0jeM Ha ocHOBe yudéra OOMMX HWHTEPEeCOB M coOrja-
COBAHUANO3ULHI(00CYXASHUST,00MEHMHEHHUSIMHU, KMO3TOBBICIITY PMBI», KOOPIHHAIIUSICOBMECTHBIX 1€ CTBUH, OIIp
€lIeJICHUEKPUTEPUEBIIOOCHKEKAaYeCTBABBIIIOJIHEHHOUPaOOTHI NIP. );

VHIBEPCANbHBIMIPETYIATHBHBIME JICHCTBUAMI

11) ymeHuem CaMOCTOSITEIILHO OTIpeIeIISATh nean



JCSITEIbHOCTH,INIAHUPOBATH,0CYIIECTBIISTH, KOHTPOJIUPOBATHUIIPUHECOOXOIU-MOCTH  KOPPEKTUPOBATH  CBOKO
NesITeIbHOCTh, BBIOMpATh HamOoneed(PPEeKTUBHBIE CITOCOOBI pEIIeHUsT Y4YeOHBIX W TMO3HABAaTEIbHBIX 3a-
J1a4,CaMOCTOSITEJIbHOCOCTABIISTHHIIMKOPPEKTUPOBATHIIPEINIO-)KEHHBIH  aJITrOPUTM JACHCTBUN TIPU BBITOJHEHUHU
3aJlaHui ¢ y4E€TOMIIOIYYSHUSIHOBBIX3HAHUHOON3y4aeMbIXOObEKTaX—BEIIECTBAXH  PEaKIUsIX; OLIEHUBATh
COOTBETCTBHE IMOJIyYCHHOTO Pe3yJibTaTa 3a-sIBICHHOMUIICIH;

12) yMeHHEeM HUCIIOIB30BaTh M aHAITU3UPOBATE KOHTEKCTHI, MPEI-JIaracMbICBY CJIOBUH3aTaHHIA.

[IpenmeTHBIEpe3yTbTATHI

B cocraBe mpeaMeTHBIX Pe3yiIbTaTOB MO OCBOCHUIO 0053aTCIBbHO-TO COJCPIKAHUS, YCTAHOBJIICHHOTO JaHHOU
IpUMEpHOU pabodueil MPo-TPaMMOii, BEIICIISIOT: OCBOCHHBICOOYIAIOIIIUMHUCSTHAY YHBIe3HA-HHUsA, YMEHHUS U CITOCOOBI
IeHCcTBUM, crnenudpuydecKkue UIT TpeaMeT-HOH o0iacthn «XUMHS», BHUIAB JICATCIBHOCTH MO MOJIYYCHHUIO
HOBOTO3HAHMUS, €TO HHTEPIPETAILINH, TPEOOPA30BAHUIO U TPUMEHECHUIO BPA3INIHBIXYICOHBIXUHOBBIXCUTYAITHSX.

IIpenmeTHBIe pe3ynbTaThl MPEACTABICHBI II0 TOoAaM OOyYeHHs HWOTpaxaloT CHOPMHUPOBAHHOCTH Y
00ydYarommuxcs CIeIyIONNX yMe-HUH:

XUMMUS.8—9knacchr 23
SKJIACC

1) packpwieamscmblc1OCHOBHBIXXUMUYCCKUXITOHSITHI:aTOM,MOJICKYJIa, XHUMHWYECKHH JJIEMEHT, IPOCTOe
BEIIECTBO, CJIOKHOE  Be-IIECTBO, cMech (OOHOpOJAHAsT W  HEOJHOPOJHAs), BaJICHTHOCThb, OT-
HOCHUTEJIbHassaTOMHAasIUMOJIEKyJIsIpHasiMacca,KOJINYeCTBOBEIIE-CTBA, MOJIb, MOJIIpHAs Macca, MaccoBas IO
XUMHUYECKOTO 3J1€-MEHTaBCOSAUHEHU U, MOJISIPHBIHOOBEM,0KCHU I, KMCII0Ta,0CHOBAHHE, COJIb,
3JEKTPOOTPUIATEIILHOCTh, CTEIIEHb OKHCIICHUS,XUMUYECKasi peaKus, KilacCu PUKALUSI PEaKIMU: pPEeakiuu
COenN-HEHMsI, PEaKIUH PA3JIO0XXECHUs, PEaKIMN 3aMEIICHUs, pPEeaKInu OO0-MEeHa, 3K30- M JHJAOTEPMHYECKHE
peakmuu; TEeIIoBOM 3(EeKT peak-ImuH; sApO aroMa, dJIEKTPOHHBIM CJIOW aromMa, aTOMHasi OpOHUTallb,paanyc
aToMma, XUMHUYECKast CBA3b, noasipHast u HETOoJIIpHAasI KOBa-
JI€HTHAasICBsA3b,MIOHHASICBSI3b,NOH,KATUOH,aHUOH,PaCTBOP,MaC-COBas
JoJIsiBeniecTBa(IPOLIEHTHASKOHIIEHTPAIINS ) BPACTBOPE;

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKHUX IMO-HITHH (CM. 1. 1) U IPUMEHSTH 3TH MOHSITHS
MpU ONMMCAHUHN BEIIECTBUHUXITPEBPAIIICHUIH;

3) ucnoavzosamo XUMHUYECKYIO CHUMBOJIHUKY hue
COCTaBICHUA(POPMYIIBEIIECTBUYPABHECHUHX UMHUUYECKUXPEAKITHIA;

4) onpedenampBalICHTHOCTHATOMOBYJICMEHTOBBOMHAPHBIXCOC-IMHCHHUSIX; CTEIICHb OKHUCIJICHUS 3JEMCHTOB B
OMHApPHBIX COCAMHEHU-IX; MPUHAIIEIKHOCTDh BEIIECTB K OIPEAeIEHHOMY KJIacCy COEIMHE-HUH 1o (opmyiiam;
BHJI XUMHUYECKOU CBSI3U (KOBAJIEHTHAsI U NOH-HAas ) BHEOPTAHUIECKUXCOECINHECHUSIX;

5) packpwvisamo cmbIcn Ilepuoauueckoro 3aKOHa . n. Mennene-
€Ba:IEMOHCTPUPOBATHIIOHUMAHUENEPUOJNYECKON3aBUCUMOCTUCBONCTB ~ XUMHUYECKUX  DJIEMEHTOB  OT  HX
noyoxxeHusa B Ilepuoande-ckoil cucteMe; 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, ITIOCTOSHCTBACOCTaBa, aTOMHO-
MOJICKYJISIDHOTO  Y4Y€HHsI, 3aKOHa ABOTaJIpO; ORU-CbIGAMb U Xapakmepuzoeams TabnuuHyr Gdopmy
ITeproanyuecKoNCUCTEMBIXUMUYECKUXAJIEMEHTOB  pa3JINYaThIIOHI THSIKTJIAaBHASIIOAT Py TIIa (A-rpymnma)» "
«nobouHas noarpynmna (b-rpymnma)», Ma-Iben00abIINENEePUOIBI;COOMHOCUMbO003HAYSHUS, KOTOPBIEUMEIOTCST B
Tabmune «llepumoanyeckass cucrema XuMHU4Yeckux die-meHToB JI. WM. MeHnaeneeBa» C YHUCIOBBIMU
XapaKTEepUCTHUKAMH CTPO-CHHUS aTOMOB XHUMHYECKHX JIEMEHTOB (COCTaB M 3apsij sapa, 0OIIeedrnCI03JIEKTPOHOB
HpacnpeaesIeHue UX MO3JIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposambXUMHUYSCKUEIIEMEHTBI;HECOPraHNYe-CKUe BEIISCTBA; XHMHYECKHE peaKuu (1o
YHCIIy U COCTaBYy y4a-CTBYIOIIMXBPEAKIIMUBEIIESCTB,TOTEIIIOBOMY3(DdeKTy);

7) xapakmepuzoeamsb (onucvléams) OOIIHE XUMHUYECKHE CBOM-CTBA BEIIECTB PAa3JUYHBIX KJIACCOB,
MOJITBEPIK/Iasi OMHMCAaHHUE IPUME-PaMUMOJICKYJIIPHBIXYPAaBHCHUHCOOTBETCTBY FOIMTUXX UMHUYCCKUXPCAKIIA;

8) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HMX Ka-4e€CTBEHHOIO COCTaBa; BO3MOXKHOCTH
IIPOTCKAHUA XUMHUYICCKUX Hpe-BpaH_IeHHﬁBpa3J’IH‘-IHBIXyCJ'IOBH5[X;

9) 6bIuUCAIMBOTHOCUTEIBHYIOMOJICKYIISIPHYFOUMOJISIPHYFOMACChI  BEIIECTB; MAaCCOBYIO JOJI0 XHMHYECKOTO
snemMeHTa 0o  (Qop-Myie  COCOUHCHUS; MAacCOBYK)  JIOJKO  BemecTBa B pacTBOpe;  IPOBO-
TUTHPACYETHIIOYPABHCHUIOXUMUICCKOUPCAKIIVH;

10) npumenssmvs OCHOBHBIE ONEPAIMU MBICIUTEIBHON JEATEIbHO-CTH — aHajin3 U CHUHTE3, CPaBHEHWUE,
0000IIIeHNE,  CHCTEeMAaTH3aIlHIO,KIIaCCH(DPUKAIINIO,  BBISIBJICHUEC  NPUYUHHO-CICACTBEHHBIX  CBsI3edl  —
21_]'[ﬂHSyquHHCBOﬁCTBBeHICCTBI/IXI/IMI/I'-IeCKI/IXpeaKLU/Iﬁ;eCTe-CTBCHHO-Hay'—IHI)Ie METOAbI ITO3HAHU —
HaOJII0ICHNE, U3MEPEHUE, MO ICTUPOBAHUE,PKCIICPUMEHT(PeabHBIMUMBIC ICHHBIH );

11) credosams npaBuiiaM TMOJIB30BAHUSI XUMHUYECKOUW MOCYI0M WIa0OpaTOPHBIM OOOPYJOBAHUEM, a TaKKe
npaBujaM  OOpaIlCHUSIC BEIIECTBAMHU B COOTBETCTBHU C HHCTPYKILHUSIMH II0 BBIIIOJHCHUIOIa00pATOPHBIX
XUMHUYECKUX OIIBITOB IO IOJYYEeHHUIO HW COOHPAHUIOra3oo00pa3HbIX BeEIIeCTB (BOIOPOJAA W KHCIOPOHA),
MIPUTOTOBICHUIOPACTBOPOB c onpeneaéHHON MacCcOBOU Joyie pacTBOpEHHOTO Bele-
CTBa;IIAHUPOBATHUIPOBOAUTHXUMHUUCCKHUEIKCIICPUMCHTHIIIOPACIIO3HABAHUIO PAaCTBOPOB IIEJIOYECH U KHUCIOT C
MMOMOIIIBIO HHAUKA-TOPOB(JIAKMYC,(peHoIpTaTenH,METHIOPAHKHUIP. ).



9KJIACC

1) packpvieams cmblci OCHOBHBIX XUMHUYECKUX IMOHSATHH: XUMU-YECKUU 3JIEMEHT, aTOM, MOJIEKYyJia, WOH,
KaTHOH, aHUOH, MPOCTOEBEIIECTBO, CIOXKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPHUIATENIH-HOCTh, CTEHCHb
OKMCJICHUSI, XUMHYECKasl PEaKIIHsl, XUMHYIECKAsICBsI3b, TSILUIOBOH 3 (HEKT peakiluu, MOJIb, MOJISIPHBII 00BEM,
pac-TBOp; 3JICKTPOJUTHI, HEIJICKTPOJIUTHI, DICKTPOJIUTHUYCCKAS] TUCCO-IIUAIINS, PCAKIIMU MOHHOTO OOMCHa,
KaTaau3aTop, XHMHUYCCKOCpPABHOBECHE, OOpaTUMbIe ¥ HEOOpaTUMbIC PEaKIHUH, OKHCIUTEIb-HO-
BOCCTAaHOBHUTEIIbHBIC PEAKIUH, OKHCIHUTEIb, BOCCTAHOBHUTEIb,OKHUCIICHUE W BOCCTAHOBJICHUE, aJUNIOTPOITHSI,
aM(bOTEpPHOCTH, XAMH-UECKast CBSI3b (koBaJICHTHAs, HOHHAs, METalsTndecKas), KpHUCTAJI-
JUYeCcKaspeéTKa, KOPPO3UIMETAIIIOB,CIUIABBI,CKOPOCThXUMHU-YECKOW pPEaKIUU, NOPCSACIbHO HOITyCTUMAs
xkoHOeHTpausa (ITJK)BemiecTna;

XUMUS.8—9xknacchl

2) unnrocmpuposans B3aUMOCBA3b OCHOBHBIX XHMHYECKHX TMO-HATHH (CM. 1. 1) ¥ IPUMEHSITh 3TH MOHATHS
IpU ONMUCAHUHU BEIICCTBUUXITPECBPAIIICHUIA;

3) ucnonvzosamo XUMHUYECKY O CHUMBOJIUKY st
cocTaBieHUsIHOPMYIIBEIISCTBUYPABHCHU X UMUYCCKUXPEAKIIHIA;

4) onpedensimb BAJEHTHOCTh W CTEINEHb OKUCICHUS XUMHYECKHUXDJIEMEHTOB B COEJIHMHEHHSIX Pa3IUudHOrO
cocTaBa; MPUHAICKHOCTHBEIIECTB K OINPEACIEHHOMY KJIACCYy COCAWHEHUH Mo (opmMyiaMm; BHIXHMHUYECKOUN
CBSI3U (koBaJIeHTHas, HOHHAs, MeTaJuTndecKast) B He-
OPraHUYCCKUXCOCIUHCHUSIX;3aPSTHOHATIOX UMHUYESCKO HpopMYy-

JIe;XapaKTepCPeAbIBBOIHBIXPACTBOPAX HECOPTaHUICCKUXCOCIH -
HEHUU, TUITKPUCTATIINYSCKONPEIIETKUKOHKPETHOTOBEII[ECTBA;

5) packpwvieamo cmoicn Tlepuoaudeckoro 3akona J[. 1. Menpenie-eBa U J1€MOHCTPUPOBATh €r0 MOHUMAaHUE:
onucvieams U xapakme-puzoeams  TadbnuuHyro  dopmy  Ilepuoamueckoil  cUCTEMBl  XUMHYE-
CKHUXDJIEMEHTOB:pa3indaThHOHITUsIKIJIaBHasinoArpynmna(A-rpymnmna)» u «mnobounas moarpymmna (b-rpynma)y,
MaJible U OOJIb-IINE MEPUOIBL, COOMHOCUMb 0003HAYCHUS, KOTOPbIE MUMEIOTCS B IME-PUOJIUYSCKON Tabiauie, ¢
YHCIIOBBIMU XapaKTepPUCTUKAMU cTpoe-
HUSIATOMOBXUMHUYECKUXIIEMEHTOB(COCTABU3APSIISIAPA,00I11eCIHCITOIISKTPOHOBUPACTIPEASIICHUESUXITODICKT
POHHBIMCIIONM );00bs1CHAMb OOIIHNE 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB JJIEMEH-TOB M UX COCJIMHEHHUN B
npeaesiax MajbIX IEPUOIOB U TJIaBHBIX MMO-TPYNICYYETOMCTPOCHUSIMXaTOMOB;

6) rkraccuguyuposamesbXUMUYECKUEDIEMEHThI;HEOPTaHUYe-CKUEe BEIIeCTBa; XUMHUYECKHe peaknuu (1o
qUCITY u cocTaBy y4a-CTBYIONIUXBPEAKIIUUBEIIECTB,IOTEILIOBOMY3 (D (hekTy, mousme-
HCHUIOCTCIICHEHOKUCIICHUSIXUMHUUYCCKUXIJIEMECHTOB);

7) xapakmepuzoeams (onuceleams) o00OHIME W CHEIUPUUESCKHEXUMUYECKUE CBOUCTBA IMPOCTHIX H
CJIIOKHBIX BCIIECTB, NOATBEPIK-J1ast OITHMCAaHUEC npuMepamMmu MOJICKYJISIPHBIX u MOHHBIX
YPAaBHEHUUCOOTBETCTBY IOIIUX X UMHUUYSCKUXPEAKIIHA;

8) cocmaensime ypaBHEHUS 3JEKTPOJUTHYECKON JUCCOIMAIMUKUCIOT, IIeJoYedl M COJiei; IOJIHbIe |
COKpanéHHbIe ypaBHEHHUs pe-akiuii HOHHOT'O obmMeHa; ypaBHEHUS peaknui,
MOJATBEPIKAAFOIIHNXCYIIECTBOBAHUCTCHETUYECKON CBSI3UMEIK 1Y BEIIIECTBAMUPA3JINI-HBIXKJIACCOB;

9) packpvleamsbCyIHOCTHOKHUCIUTEIBHO-
BOCCTAHOBUTEIbHBIXPEAKIIUHAIIOCPEACTBOMCOCTABICHUSIDIIEKTPOHHOTr00aIaHCaAd THXPEAKIIUA;

10) npoenoszuposams CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HXCTPOCHUS; BO3MOXXHOCTH MPOTCKAHUS
XUMUYCCKUX MPEBPAICHUNBPA3TUIHBIXYCIOBUSX;

26 Pabouasmporpamma

11) 6bruuCHsIMBOTHOCUTEIBHYIOMOJICKYISIPHYFOUMOJISIPHYFOMACChl BEIIECTB; MAaCCOBYIO JIOJI0 XHMHYECKOTO
anmeMeHTa 10 Gop-MyJie  COEIUHEHUS; MacCOBYI  JIOJIO  BEIIecTBa B  pacTBOpE;  MPOBO-
JUTHPAcUYETHINOYPAaBHEHUIOXUMUYECKOUPEaKIuu;

12) creoosams mpaBuiiaM IMOJIb30BAHUS XUMHUYECKON MOCYI0NH MIabOpaTOPHBIM OOOpYyIOBaHHEM, a TaKKe
mpaBujaM  OOpamIeHUsIC BEMIECTBAMH B COOTBETCTBHM C HWHCTPYKIUHUSIMH IIO0 BBIITOJHEHHUIOIA00PATOPHBIX
XUMHYECKHUX OIBITOB I10 MOJIyYEHUIO U COOMPaHUIOra3000pa3HbIXBelleCTB(aMMHAKANYTJIEKHUCIIOrorasa);

13) nposooums peakuuu, MOATBEPKAAMOIINE KAYSCTBCHHBI CO-CTaB pPa3jMYHBIX BCLISCTB: PaclO3HaBaTh
ONBITHBIM ITYyTEM XJIOPHUI-OpOMUI-,MOOUI-,KapOoHaT-,pocdaT-,CHInKaT-,Cyiabdar-,ru-IPOKCUA-UOHBI, KATHOHBI
aMMOHHS ¥ MOHBI U3YUYEHHBIX METAIIOB,IPUCYTCTBYOIUEBBOJHBIXPACTBOPAXHEOPTAHUYECKUXBEIIECTB;

14) npumensms OCHOBHBIE ONEpPAlMU MBICIIUTENBHON JEATEILHO-CTH — aHajiu3 W CHHTE3, CpPaBHEHWUE,
00600111eHe, CUCTEMAaTHU3AIUIO,BhIIBICHUECTPUINHHO-CJIEICTBEHHBIXCBI3EU—UISTU3yUYEHUSICBOWCTB BEIIECTB U
XUMUYECKUX peakiuii; €CTECTBEHHO-HAy4YHBIEMETOAbIITO3HAHUSI—

HabII0IeHNE, N3MEPEHNE,MOIEJINPOBAHIE,IKCIIEPUMEHT(peaTbHBIHUMBICIICHHBIN ).






192Jerip—8 ' EMWRX

TEMATUYECKOEIUIAHMPOBAHUE

Bceero 136 u,u3 HuX7 4— pe3epBHOEBpEMS

8 KJIACC
(2uBHeIeMI0,BCET068 4, N3HNX 3 4—Pe3epBHOEBPEMS )
IIpumepHbIe
TeMbl,PaCKPbIBAIOLIHE1aH
. »PACcKp TRHER OcCHOBHBIEBUABIIEATEIbLHOCTHOOYYA
HbIpa3enporpaMmabl, OcHoBHOecOepKAHHE ——
HKOJIHY€eCTBOYAaCOB,0TBOAHMO
eHauXHU3y4yeHune
Paznenl.IlepBonavanbHblexuMuecknenousiTisi (20q)
Tema 1. Xumus — IIpenmerxumun.PonbXUMHUMBKU3HUYEIOB| 6 PackpriBaTh CMBICII
BakHas100/1aCTh eka.XMMHSIBCUCTEMEHAaYK. HU3y4aeMBIXIIOHSTHUH.
€CTeCTBO3HAHUSA MeTobIIIO3HAHUSBXUMUU. 6 PackpblBaTh pOJIb XMMHHU B IPUPOJE
HINPAKTHYECKOH J1esATeIbHO- Tena WOKM3HM  4YeJloBeka, €€ CBA3b C
CTHYeI0BeKa uBeniecTra. PU3NYECKUECBONCTBABEIIECT ApyruUMHUHayKaMH.
(59) B. Arperatnoe | 6 Pasnuuarh 4HCTBIE BEIIECTBA U

cocTostHHEeBelIecTB. UUCThIeBeIIeCTBAauC
MECH.

Cnoco6bl paszaenenuss cmeceil. dusmue-
CKHE W XUMHYEeCKHe siBiIeHus. IIpn3Ha-
KHHYCIIOBUSIIIPOTEKAHUSIXUMHUYSCKUXpea
KIUH.
3HaKOMCTBOCIIPaBHUIAMHUOE301aCHOCTHH

npuéMamu paboThI B
XUMHYCCKOMIIab0opaTOpHH.
JdeMoHcTpanuu

1. JlabopaTopHOCOOOpYAOBaHUE.
2. PasnnuHbIEeBUABIXUMHUYECKOMII
OCYIBI.

CMECH;0JHOPOIHBICHHEOTHOPOIHBIEC
MECH.

6Pa3nnyate ¢pusnueckue u
XUMHYCCKHUESIBICHHUSI.

60npee I THIIPU3HAKNXUMHUYECKUXPE
AKIUHNYCIIOBUSHUXITPOTCKAHHUSI.

6CrnenoBaTh IpaBUJIaM
ITOJIb30BAaHUSIXUMHYECKON TOCyaoH |

J1a00paTOPHBIMOOOPYIOBAHUEM, a
TaKKe MIpaBUIAMOOPAIIICHHUS c
XUMHYECKUMH Bele-

CTBaAMUBCOOTBETCTBUUCHUHCTPYKIIHUA-MH
110 BBITIOJTHCHHUIO HpaKTI/ILIeCKI/IXpa6OT.

3. O6pa3uBIBEIICCTB.

4. CnocoObIpa3zaeneHusicmece(prib-
TpOBaHUE, BBIIAPUBAHUC,  JUCTHILIS-
mus, xpomarorpadwus)./laGopaTopubie u
MPaKTHYECKHEPAGOTHI
Jlabopamopnvieonvimul:
Omnncanneu3nIecKuXcBOHCTBBENIECTB. P
a3zeseHue cMmecH c ITOMOIIBIO
MarauTa./Ilpakmuueckuepabomol:
Nel.IlpaBunapaboTheIBIIabOpaTOPUNH

NpUEMBI oOpareHus c
J1a60pPaTOPHBEIMOOOPY JOBAaHHUEM.
Ne 2. Paszgenenue cmeceit (Ha

MPUMEPEOUYNCTKUIIOBAPEHHOMCOIIN)

6llmanupoBaTh W TPOBOAUTH XHMHYE-

CKHMIl SKCHEPHUMEHT II0 H3YYECHHIO
HOIMCAaHUIO pu3nmuecknx
CBOHCTBBEIIECTB,CIIOCOO0Bpa3ACICHUSIC
MeCeHBeleCTB.

6llcnonb30BaTh npu

BEITIOJITHCHUNYYEOHBIX 3aJaHuii U B
MPOIECCEUCCIEN0BATEIBCKOMN

e TeIbHOCTHUHAYYHO-TIONYJISIPHY IO
JINTEePaTypyXUMHUUECKOTOCOIepKaHus,
crpaBoy-
HbleMaTepuaisl,pecypcblliHTepHeTa.
6BpicTpanBaTh pa3BEPHYTHIE IHUCHMEH-
HbIE W YCTHBIE OTBETHI C OIOPOH
HamHpopManmuio U3  ydeOHHKAa W
crIpaBO4-
HBIXMaTEPHAaJIOB,I'PAMOTHOHCIIONB30-
BaTbU3yUYEHHBIUITOHATUHHBIHANIIIAPATKY
pcaxuMun

Tema2.BemecTrBa
UXHMHYeCKHepeaKuu
(159)

ATOMBI u MOJIEKYJIBI.
XHUMHUYECKHUEIIIEMEHThI. 3HAKU(CUMBOJIBI )X
uMu4e-

CKUX2JIeMeHTOB.[ IpocThIenCIOKHBISBEIIE
cTBa. ATOMHO-MOJIEKYJIIPHOCYUYEHHE.

XuMudeckas dbopmyma.
BasienTHOCTHATOMOB XUMHUYECKUX
3JIEMEHTOB. 3aKOHITOCTOSHCTBA COCTaBa
BemiectB. OTHOCH- TeJlbHAST AaTOMHAasi
macca. OTHOCUTETHLHASIMOJICKYJISIPHAS
macca. MaccoBass  JIOJIAXHUMHUYECKOTO
DJIeMeHTa B

coeqnHeHUN. DU3NIECKHIENXUMHICCKHUES
BJICHUS.

Xumnueckaspeakuus. [ Ipuznaku
NYCJIOBUANPOTEKAHUAXUMHUYECKUX PEaKIH
. XuMHUYecKueypaBHEHUsI.

6[IprUMEHSITh €CTECTBEHHO-
HAyYHBIEMETOAbl TO3HaHUs (B TOM
4HUCIICHAOJIIO/ICHHE,  MOJSJIMPOBAaHHUE,
3KCIIC-PUMEHT) " OCHOBHBIC
OMEePAIIMUMBICTTUTSIILHOUACSITETIBHOCTH
(cpaBHe-

HHE,KJ1acCUUKALINS ) UTST3Y IS HUSIBEIIE
CTBUXUMHUYECKUXPEAKIIUMI.

6 PackpriBaTh CMBICIT
N3yJaeMBIXITIOHATHHHU3aKOHOBUIIPUMEH
SITBATHIIOHSITHS pu OIHCAaHUH
CBONMCTBBEIIECTBUUXIIPEBPAIIICHUI.

6Pa3znmuaThPU3NIeCKNENXUMHISCKHESB
JIeHUsl, OOBSICHATH WX CYIIHOCTH
CTOYKH 3peHust aTOMHO-
MOJICKYJISIPHOT OyYEHUSI.

Ilpooonowcenue maon.

IIpumepubIe

TeMbI,pPacKpbIBAIOIIHEIAH

HbIipa3aejnporpaMmmai,
HKOJIHYeCTBOYACOB,0TBOIHMO
eHauXU3y4yeHHne

Ocnonnoeconepmanne

OCHOBHBIEBH/IbIIESATEILHOCTHOOYYA
IOIIUX CSI
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Tunel XUMHYECKHX peakuuil (coenuHe-
HUSL,PA3JI0KEHUS,3aMelCHUs,00MeHa).3a
KOHCOXPaHEHUSIMACChIBEILECTB.
M.B.JIoMOHOCOB—YUYE€HBIN-IHIIUKIIO-
MEeUCT.

JdeMoHcTpanuu

dusuyeckue
SIBJICHUsI(pacTHpaHUecaxapaBCTYIIKE,KHIT
€HHEUKOHIeHCa-IIUSIBOABIUT.I. ).
XnuMHUYeCcKHesBICHUS(TOPSHUSCBEYH, Pa3Il
OKeHHecaxapa,B3anMo/JIeiicTBHeCepHON
KHCJIOTHI c XJIOPUAOM
Oapuwusi,paznoxxenueruapokcugamenu(1l),s3
a-UMOJIEMCTBHE JKeJe3a C CEpPOM, B3aUMO-
nericTBue )Kejes3a ¢ pacTBOpoM
comumenu(Il)).

OMBIT, UITIOCTPUPYIOIINII3aKOHCOXpa-
HEHUSMAaCCHI.

JIaGopaTopHbIeNIIPAKTHYECKHEPAOOTHI
Jlabopamopnwvieonvimai:
ITpumMmepbipu3ndecKuXsiBICHUH(TIIaB-
JICHUEBOCKA, TATHUEIIHA).

60npe eI ThIIPU3HAKUXUMHUIECKUXPE
AKILMI,YCIOBHUSIUXIIPOTCKAHUS.

600BSICHATE CYIIHOCTH  (DU3UUECKUX
UXUMUYECKUXIBICHUHCTOUKU3PEHUSIAT
OMHO-MOJICKYJIIPHOT Oy ICHUS.

6KaccuduimpoBarts
XUMHAYECKHepeakuuu (M0 YUCIy |
COCTaBy pearupy-

FOIUXUOOPA3YIOIIUXCSIBEIIECTB).

6CocCTaBIATh hopmyb
OWHAPHBIXBEIIECTB 0 BAaJCHTHOCTH H
OIPEACISITEBAIICHTHOCTHIIO)OPMYITaMB
CIIIECTB.

6PaccTaBisiTh KOA(P(PUIIHMSHTHI B ypaBHE-
HUSIXXUMHYCCKUXPCAKIIHT.

6 CrnenoBartb MpaBHIIaM
[10JIB30BaHUSIXUMHYECKOUIIOCY TOMHIIa0
OpPaTOPHBIMOGOPYIOBAHHEM, a TaKKe
MIpaBUJIaMOOPAIICHUS C BCIICCTBAMH B

COOTBET- CTBUHM C HHCTPYKUMSIMU IO
BBIIIOJIHE-HUIO J1aG0paTOPHBIX
XUMHYECKUXOMBITOB.

6l crionb30BaTh npu

BI)IHOJ'IHGHI/II/Iy‘Ie6HLIX SaI[aHI/Iﬁ U B
HpOHeCCeHCCHeHOBaTeHBCKOﬁHeHTeH
BbHOCTH

ITpuMeppIXUMUYECKUXIBICHUH (TPOKAITNB
aHHUEMEIHOUNPOBOIOKHU,B3aUMOICUCTBUE
MEJIaCKUCIO0TOH ). M01eTMaTOMOBHUMOJICKY
I

Buoiuucnenun

— OTHOCUTEJIbHOUMOIEKYJISIPHOU
MAacCCBhIBCILIECTB;

— MacCOBOWIOIMXUMUYECKOI 03JICMEH -
TanoopmMyIIeCOe INHCHHUS

HAyYIHO-TIOIYJISIPHY IO
JIUTEPATyPyXUMHUUECKOTO COJEepKaHus,
CIIpaBO4-
HbleMaTepuaisl,pecypcbllIHTepHEeTA.
6BricTpanBaTh pa3BEPHYTHIE IIMCHBMEH-
HbIE W YCTHBIE OTBETBHl C OIOPOU
"HanH(oOpManUIoO W3  ydeOHHKa |
CIIpaBOY-
HBIXMaTEepPHUaJIOB,IPAMOTHOUCIIOJB30-
BaTbU3yUYEHHBIMIIOHATUHHBIHANIIIAPATKY
pcaxuMuu

Pazpnen2.BaxneiimuenpeacraBuresinHeoprannyeckuxsemects(304)

Tema3.Bo3ayx.Kucnopoa.
IMonsitueodoxcumax

(549)

Bozgyx—
cmecbrazos.CocraBBo3ayxa.Kucimopos
— 2JIEMEHT M NpocToe Beuie-cTBo. O30H
aJIOTpOITHAS Mo duKa-
nusikuciaopoaa. HaxoxxaeHuekuciaopo-aa
B 1npupoje, (GHU3MYECKHE U XUMHYE-
CKHeCcBOHCcTBa(peaKIIMMOKUCICHUS,TOPESH
ue). VenoBust BO3HUKHOBCHUS
nnpekpamieHusiropenus. [lousitue
obokcHaax.

Crioco6s1 MOy YeHUS KHCJI0POJa,
Brabopatopuu u
npomsliiuieHHocTH. IIpuMeHeHIe
KHCJIOpO/a.
KpyroBopoTKHCIOPOIaBIPHUPOIE.
TerutoBoit 3G deKT XUMHUYECKOH peak-
1H, TTOHSITHE o
TEPMOXUMHNICCKOMYPAaBHEHHU N ,5K30~
MOHIOTEPMHUYECCKUXPCAKIIHSIX.

6 PackpblBaTb CMBICII H3yYaeMBbIX
TOHATHH u OPUMEHSITH 5TH
HOHSITUSAINIPU  OINHCAaHUM  CBOICTB
BELIECTB U UXIIPEBPAILLIEHUHN.

6 XapakTepHu3oBaTh (ONMUCHIBATH)COCTAB
BO3/yXa, (pU3MUecKrne M XU-MHYECKHE
CBOHCTBAa KHCIOPOAA,CTIOCOOBI  €T0
MOJIy4€HUs, IPUMEHEHHE! 3HaueHUE B
MIPUPOJIE U KU3HNICIIOBEKA.

6CpaBHUBATH peakuuu
UMEJIECHHOIOOKUCJICHUSL.

6Co0MpaTbIPHOOPBLISTIONY YSHUSIKUC
Jopoja (BBITECHEHUEM BOJBI
HBO3yXa).

6Pacnio3HaBaThOINBITHBIMITY TEMKHUCIIOP
OfI.

TOpeHUs

Ilpooonoscenue mabn.

IIpumepHbIe

TeMbl,PACKPbIBAIOLIUEIAH

Hblipa3aejnporpaMmmsi,
HKOJIHY€CTBOYaCOB,0TBOJHMO
eHAHXU3y4YeHHe

Ocnonnoeconepmanne

OCHOBHBIEBUABIAEATEIbLHOCTHOOYYA
IOIIUX CS
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Tonnuso (uedTs, YroJib "
MeTaH).3arpsi3HCHUE BO3JyXa, CIIOCOObI
€rompeIoTBPAIICHHS. Y CHIICHHESTaPHUKO-

BOTO sddexra, paspyliieHue
030HOBOI'OCJIOA.

JdeMoHcTpanuu
BzanmoneiicrBuedocdopa,cepsl

u Kelesa c KHCJIOPOJIOM
(BO3MO>KHOMCIIOJIB30BAaHUEBUICOOTT
BITOB).

Onpenenenue CoAepKaHUs
KHCJIOPOJaBBO3IyXE.

OmBITHI, JIEMOHCTPUPYIOLINE
YCJIOBUSIBO3HUKHOBCHUSI u

MpPEeKpPaIECHUSITOPEHUSI.

JIaGopaTopHbIeNIIPAKTHYECKHEPAOOTHI
Jlabopamopnuviii

onvitm:O3HaKOMJIEHHE C oOpa3namu
okcunoB./Ipakmuueckaapaboma:.
Ne3.TTomyueHHENCOOMPAHUEKHUCIIOPO-
1a,3y4E€HUEETOCBOMCTB.

6licrosnb30BaTh XMMHUYECKYIO CHMBOJIU-
KyIJISICOCTaBJICHHUSI()OPMYJIBEIISCTB,MO
JICKYJISIPHBIXYPABHEHUHXUMUYE-
CKHUXPEaKIHUIHCY4aCTUEMKHUCIIOPO/IA.

6 OOBACHITH CYIIHOCTH

SKOJIOTMYECKUXIIPOOIIEM, CBSI3aHHBIX C

3arpss3HEHUEMBO3/TyXa.

CrnegoBaTh npaBuiaM 6e30macHoi pado-

THI B nabopaTopuu nopu

HCITOJIb30BAHHUXUMHUYECKON TOCYIbI U

(2}

00Opy/IOBaHMs,a  TaKKE  IpaBUIaM
oOparieHust
CrOPIOYMMHUBEIICCTBAMUBOBITY .

6l I 1aHUPOBATH u OCYIICCTBIISITh
HAIPAKTHKE XHUMHUYECKHUE
SKCIHEPUMEHTBL,IIPOBOJIUTH
HaOJIFOICHUS, J1eJIaThBBIBOIbI o

pe3yabpTaTaMm 3KCIepU-MEHTA.

6Y9acTBOBaTbBCOBMECTHOHPAOOTEBIP
yIme.

6l crionb30BaTh npu
BBITIOJITHEHUNYYEOHBIX 3aJaHuil U B
IIPOIIECCEHUCCIIEJOBATEIbCKOUASSITEI
bHOCTH

Botuucnenusn

— MOJICKYJISIDHOUM MacChl KUCIIOpOaa
HO30HAaHAOCHOBAHUHATOMHOMWMACCBIXUMHU
YEeCKOro3JIeMEeHTa

HAyYIHO-TIOMYJISIPHYIO
JINTEPaTypPyXUMHUUYECKOTOCOACPKaHUsL,C
npaBoy-
HbleMaTepuaisl,pecypcbllIHTepHEeTA.
6BpICcTpanBaThpa3BEPHYTHIENIMCEMEHHBIEU
YCTHBIE OTBETHI C OINOpPOW Ha WHGpOpMa-
U0 U3 y4eOHHMKa M CIIPaBOYHBIX MaTe-
pHaAJIOB,IPAMOTHOMCHOJIb30BATbU3YYCH-
HBIMNOHATUNHBIHaNIapaTKypCaxuMUH

Tema 4.
Boaopoa.Ilonsitue o
KHCJIOTAXHU COJISIX

(59)

Bonopon — »nemeHT M mpocTtoe Bele-
crBo.HaxoxxaeHueBnpupoae, pusnde-
CKHe u XUMHYCCKHUE CBOMCTBA

(HampuMepeB3auMOAeHCTBUsICHEMETAIa
-MH W OKCHJAaMU METaJUIOB), MPUMEHE-
HUE,COCOOBIIOTYYCHUS.
TTOHSITHEOKHCIIOTAXUCOJISIX.

JlemoHcTpauuu

TTonyuenue, coOupaHHe W pacrio3HaBa-
HHEBOJ0POa.

I"'openuneBonopona.
B3anmMonelicTBHEBOIOPOJACOKCUIOMM
enu(1l).

JlabopaTopHbIEMTIPAKTHYECKHEPAOOTHI
Jlabopamopnuiil
onwvim:B3anMo1eiCTBUEKHUCIOTCMETAIT
amu./Ipakmuueckaspaboma:

Ne4 TTomyyeHHENCOOHMPAHUEBOIOPOAA, U3Y
YEeHHUEEerOCBOMCTB.

6P ACKPbIBATbCMbICIIN3YYaCMBIXITOHS -TUHT

u IPUMEHSITH 3TH MOHSTUSA
IPUONMHUCAHNM CBOWCTB BEIIECTB U
UXIIpEBpaIICHUH.
6XapaKkTepu3oBaTh

(onuckIBaTh)QU3NICCKUCUXUMUIECKUEC
BOiicTBaBOIOpO/IA, CIoCcO0OBI ero
MOJIYyYCHHS, IPUMEHCHHE.

6 CoOupaths mpubOp AJIs MOITYICHHS BOJO-

pona.
6lcrionp30BaTh XMMHYECKYIO CHMBO-
UKy JUTSt COCTaBIICHUS
(opMynBemecTB,MONEKYIIIPHEIXYPAB
HEHUNXUMHUYECKUX peakiutic
y4acTHEMBOJOPOA.

6CrienoBaTh npaBuiIam
Oe3omacHoOiipaboTel B J1abopaTopuu
IIPU  HCIIOJIb-30BAaHUU  XHUMHYECKOM
OCy bl HOO0OpydOBaHUS,
aTaKKenpaBUIaMOOpaIIeHUs c

TOPIOYHNMH BEIIECTBAMHUBOBITY.

Ilpooonocenue mabn.

IIpumepHbIe
TeMbl,PaCKPbIBAIOLIHeIaH

OCHOBHBIEBUABIAEATEIbLHOCTHOOYYA

— MOHeKyJIHpHOfI MacCChl BCHICCTBA
HaOCHOBaHHH aTOMHOM MacCChbl
XUMHUYC-CKUXDJICMECHTOB

HBIHpa3 e ImporpaMmabl, OcHOBHOecOIepKAHHE —
HMKOJIMYECTBOYACOB,0TBOUMO
eHauXU3y4yeHHne
Bbotuucnenusn 6 [TnanupoBath u OCYILECTBIISITh

HaIllPaKTUKEXUMHUYECKHUEIKCIIEPUMEHTHI,
IIPOBOJUTH HaOJIIOIeHNS,
J1I€1aThbBBIBOIBINOPE3YIbTATAMAKCIIEPH
MEHTa.

6Y4acTBOBaTbBCOBMECTHOHPAOOTEBIP
yIme
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Tema5.KosmmyecTBeHHBIEOTHOIIIE
HUSIBXUMHH
(49)

KomnuuectBo BemecTBa. Moiss. Moisip-
Hass Macca. 3akoH ABoraapo. Mousp-
HBIH 00BEM Ta3oB. Pacuérel mo xummuye-
CKHUMYPaBHEHHSIM.

JdemoHcTpauus
O06pa3ubIBEIIECTBKOINISCTBOM | MOJIb.

Botuucnenus

— 00BEMa,KoJIMYecTBaBeIlleCTBara3arn
O ero M3BECTHOMY KOJWYECTBY BeIIC-
CTBAaMIINOOBEMY;

— 00BEMOB rasoB no
YPaBHCHUIOPCAKITMHHAOCHOBE3aKOHAO
OBEMHBIXOTHOIIICHUNTAa30B

6 PackpbiBaTh CMBICII H3yYaeMBbIX
HOHATUH u MNPUMEHSATH 3TH
MOHSTHS,aTaK)KEH3yYCHHBIC3aKOHBIUT
€OpHUNIISIPEIICHUsIpACYETHRIX3a1aY.
6BBIYUCIIATEMOJISIPHYFOMACCYBEIIECTB; KO

JUYECTBO BEIIECTBA, 00BEM
rasa,MaccyBElIIECTBA;

6lIpoBoouTH pacy€Tnl o
YPaBHECHUAMXUMHUYECKUX peaxkumii:

KOJINYeCTBa,00bpEMa, MaccChl BeIIeCTBa
o HU3BECTHO-
MYyKOJIMYECTBY,006EMy,MaccepeareH-
TOBHJIUIIPOLYKTOBPECAKIIUU.
6BpIcTpauBaTh pa3BEPHYTHIE MNHUCbMEH-
HBIC U YCTHBIC OTBETHI C OIOPOU HaA UH-
dbopmanuon3y4eOHUKANCIIPABOYHBIXM
aTepuanos, I'paMOTHO
HMCIIOJIb30BaThbU3YUE€HHBIN MOHATUNHBIN
annapaTKypcaxuMuu

Tema6.Boga.PacTeopslIl
OHATHEO0O0CHOBAHMSIX(5Y)

DduzndeCcKUeCcCBONCTBABOIbI. AHATTU3HUC
UHTE3—
METOBIN3YUYECHHUACOCTaBABOIbI.
XUMHUYECKHUE CBOMCTBa
BOJIBI(peaKLIMUCMeTaJIaMH,0KCH1a
MHUMETANIOBUHEMETAJIJIOB).
CocraBocHoBanuii.ITousitTneoOMHIN -
KaTopax.
BopnakakpactBopurens.PacrBopsl. PacTBop
HUMOCTBBEIIICCTBBBO/JIC.

Hacenuenusie u
HEHAaCBIILIEHHbIEPACcTBOPbI. MaccoBast
J10JIs1 BEIIECTBAa BPacTBOpPE.

Pone pactBopoB B mpupoae U B
JKU3HUYeJIoBeKa. KpyroBopor BOAbI B
npupoje.3arpsI3BHCHUCTIPUPOIHBIX  BOJ.
OXpaHaNnOYUCTKAIIPUPOAHBIXBO.

JlemoHcTpauuu

DIeKTpOoIn3 BOJIBI; CHHTE3
BOJIbI;B3aNMOICHHCTBHEBOABICMETAILT
amu(Na, Ca) (BO3MOKHO
HCIIOJIb30BAaHUEBUICOMATEPHUAIIOB).
PactBopenue BEILECTB C
pa3IMYHOIPACTBOPUMOCTBIO.
WccnenoBanue pacTBOpOB KHCJIOT
HIIEJI0YeHCITOMOIIBLIOMHINKATOPOB.

JlabopaTopHbIeMTIPAKTHYECKHEPAOOTHI
Ipakmuueckaapaboma:

Ne 5. IlpuroroBieHHE pPacTBOPOB
cornpeenéHHoiMaccoBoiifonenpac-
TBOPEHHOTOBEIIECTBA.

6 PackpbIBaThb CMBICI H3yYaeMBbIX
TIOHSITHI u NPUMEHSITh 3TH
TOHSITUSIIPU  OINMCAHUHU  CBOWCTB
BELLIECTB U UXIIPEBpPAILICHUHN.
6XapakTepu3oBaTh usndeckue
HUXHUMHUYECKHE CBOMCTBa BOJBI, €&
poJbKaK pactBopuUTens B
NPUPOJIHBIXIIPOIIECCaX.
6CoCTaBIISIThypAaBHEHUSIXUMHUUESCKUXPEaK
UHACY4YaCTUEMBO/IbI.

600BACHITL CYUIHOCTbH
3KOJIOTHYCCKUXTTPOOIIEM,CBSI3aHHBIXC3a
TPSIBHCHUEMITPUPOJIHBIX BOJ, CIIOCOOBI
OYHCTKUBOJBI OT MpPUMEcCEeH, MEpBI IO
OXpaHEBOAOT3arPSI3HCHHUSI.

6l lmanupoBaTh u OCYIIECTBIATH
HaAMpPaKTHUKE XUMHIECKHE
SKCIEPHUMEHTHI, IPOBOIUTH
HaOJIOeHUS, nenaTthb BBI-

BOJBINOPE3YJIbTATAMAIKCIICPUMEHTA.
6CrenoBaTh npaBuiIam
Oe3ormacHONPabOTHI B TabOpaTOpUU MpHU
HCIIOJIB30-
BaHMHUXUMHYECKONITOCYIBINOO0OPY 10~
BaHMSL.
6 TIpOBOJIMTH BBIYMCIICHUS C IPUMCHEHU-

em TIOHSTHS «MaccoBast JTOIISt
BEIIECTBABPACTBOPEN.
6llcnonb30BaTh npu

BBIMIOJTHCHUNYYCOHBIX 3aJaHuii U B
MPOLIECCEUCCIEI0BATEIbCKOMN
J1eTeIbHOCTHHAYYHO-TIONYJISIPHY IO
JINTEePaTypyXUMHUUECKOTOCOIep>KaHuUs,
crIpaBo4-
HbleMaTepuabl,pecypcblliHTepHEeTA.

Ilpooonocenue maébn.

IIpumepHbIe
TeMbl,PACKPbIBAIOLIUEIAH

OCHOBHBIEBHABIIEATEIHLHOCTHOOYYA

HBIIpa3/IeIMpPorpaMmBelI, OCHOBHOECOIEPKAHNE ——
HMKOJINYeCTBOYACOB,0TBOIUMO
eHauXU3y4yeHHne
Boviuucnenusn 6BpicTpanBaTh pa3BEPHYTHIE THUCHBMEH-
— C UCHOJIb30BAaHUEM MOHSITHUS «Macco- Hble W YCTHbIE OTBETBl C ONOPOM
BasiJI0JIsIBEIIECTBABPACTBOPE» HauHbopMaruio U3  ydyeOHHUKA U
crpaBoOd4-

HBIXMaTEPUAJIOB,I'PAMOTHOUCIIONE30~
BaTbU3y4YEHHBINNIOHATUNHBIAANIIIAPATKY
pCaxuMHUH
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Tema7.0cHOBHBIEKJIACCHIHE
OpraHuYecKuXcoeauHeHui
(119)

KaccndukanussHeopraHndIeCKUXCOSIUHE
HUM.

OKCcHuIbI: COCTaB,
kaccudukanusi(OCHOBHEIC, KHUCIOTHBIC,aM
dorepHbIie,HecoIe00pa3yoIIne),
HOMEHKJIaTypa(MeXIyHapOJHASUTPUBHA
JIbHAS).

IMonyuenue u XHUMHYCCKHUE
CBOMCTBAKHUCIOTHBIX,0CHOBHBIXHaM(poTep
HBIXOKCHJIOB.
OcHOBaHU:COCTAB,KJIACCH(UKALIHIST, HOME
HKJIATypa (MexxnyHapoaHas
HTPUBHAIBHAS), PH3HISCKUECHX UMY e-
CKHE CBOIICTBa, CIoCOO0Bb]
nosry4yeHusi. KucioTsr: cocTas,
KJaccupuKausa, HOMEHKIIaTypa, pusudec
KHEUXUMHYIC-
CKHECBOWCTBA,CIIOCOOBITIONYYCHHS.

Psimak THBHOCTHMETAIJIOB.

6Kaccudumuponars
M3y4aeMBbICBEIIECTBAIIOCOCTABYUCBO
HcTBaMm.

6CoCTaBJISITh GopmyItet
OKCHJ0B,KHCJIOT,0CHOBAHUM,COJICMNHA3
BIBATHUX o MEXIYHapOIHOMH
HOMCHKJIa-Type.

6l IpOorHO3UPOBATHCBOUCTBABCIICCTBHAOC
HOBE oouImx XUMHYECKUX
CBOWCTBU3YUYCHHBIX KJIACCOB/TPYIIIT
BCIIECTB,KKOTOPBIMOHHUOTHOCSITCSI.

6COCTaBIISITH  MOJICKYJISPHBIE  ypaBHE-
HUSIPCAKIUH, MIUTFOCTPUPYFOIIUX X UM U T
€CKHE CBOWCTBa W CHOCOOBITIOYYCHHUS
BCILICCTB
HM3Y4YCeHHBIXKIIACCOB/TPYIL,ATAKKETIOAT
BEPIKJ1a-FOIITUX TEHETHYECKYIO
B3aUMOCBSI3bMEXKIYHUMH.

Conn (cpennue):
HOMCHKJIATypa,CIoCOObI HOJIyYeHHUs,
B3aUMOJICHCTBHECOJICH C MeETalJIaMH,
KHUCJIOTAMM, [IISJI0YaMHUHUCOJISIMH.
I"'eneTnueckasCBsI3bMEXKTyKJIaCCAMUHEOPT
AHUYECKUXCOCTMHECHUM.

JdemoHcTpanuun

OO6paszusl HEOPTraHWYECKUX
BEIIECTBPA3JINYHBIXKIIACCOB.
B3aumoneiicTBuepacTBOpacepHOUKHUCIOT
picokcumommenu(1l).
PeakuusitneTpannzaiuu.
BriTecHeHMEOTHOTOMETAIITAAPYTUMHU3PAC
TBOPACOIIH.

JlaGopaTopHbleNNIPAKTHYECKUEPAGOTHI
Jlabopamopnuvie
onsimst:B3anMoOIeHCTBUEKUCIIOTCMETA
namu.llonydyeHue HEPAaCTBOPUMBIX
ocHoBaHUul.B3anmoaelicTBue
HEPaCTBOPUMBIXOCHOBAHUHCKUCIIOTAMH.
Paznoxennernapoxcuaamenu(ll)mpunarp
€BaHUH.

Tlpakmuueckaspaboma:
No6.PemenueskcrnepuMeHTalbHbIX3a1a

q o TeMeE «OCHOBHBIE
KJIACCHIHCOPTraHUYCCKUXCOCAUHCHHUI .

Botuucnenusn
—TII0ypaBHEHUSIMXUMHYECKUXPEaAKITNA

6IIpon3BOAUTHEBBIUUCIICHUSITIOYPABHE-
HUSMXUMHAYECKUXPEAKITUH.

6  IlmanmpoBaTh u OCYILIECTBIIATH
HaAMPaKTHKEXUMHUIECKUEIKCIIEPUMEHTHI,
HPOBOIUTH HaOJIIOAEHUS,
JIe1aThBBIBOJIBIIIOPE3yIbTATAMIKCIICPH
MEHTa.

6CrmenoBaTh npaBuiIam
Oe30macHOpaboThI B JITAOOPATOPUHU TIPH
HCTIOJIB30-
BAaHUUXUMHUYIECKONIIOCY ABINOOOPY A0~
BaHUsI.

6licrionb30BaThH npu
BEITIOJITHCHUNYYEOHBIX 3aJaHuii U B
TIPOIIECCEUCCIEA0BATEIBCKOMN
JIeSITEIbHOCTHHAYYHO-TIOIY ISAPHY O
JINTEPaTyPyXUMHUUECKOTOCOIePIKaHUs,
CIIpaBOY-
HBIeMaTepHuaibl,pecypcbllIHTepHETA.
6BricTpanBaTh pa3BEPHYTHIE IIMCHBMEH-
HbIE M YCTHBIE OTBETHl C OIIOPOH
HamHpopManmuo U3  ydeOHHKAa W
crIpaBO4-
HBIXMAaTEPHaIOB,IPAMOTHOHCITIONB30-
BaTbU3yUYEHHBINITOHSATUHHBIHaNmapaTky
pcaxuMun

Ilpooonscenue maébn.

IIpumepHbIe

TeMbl,pacKpbIBAIONIHeIAH

HbIipa3aeJnporpaMmmabi,
HKOJIHYeCTBOYACOB,0TBOIHMO
eHanXHu3y4eHue

OCHOBHOCCOHepmaHI/Ie

OCHOBHBIEBHABIIEATEIHLHOCTHOOYYA
IOIIUX CSI

Pasznen3.llepuoanyeckuiizakonunllepuoanyeckasicucremaxumuyeckuxidieMedToB/[.M1.MenaeeeBa.
CTpoeHneatoMoB. XuMHYeCKAsICBA3b. OKUCINTENbHO-BOCCTAHOBUTEIbHbIepeakuu (1549)
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6 ewwedlodusenoged

Tema 8.
Ilepuoauyeckuiizakon "
Ilepuoguueckasicucrema
xumunuyeckuxdiaemenTos/[.U.
MenpeJe-
epa.Ctpoenuearoma(74)

ITepBBICIONBITKUKIIACCU(PUKATTHIXUM
naeckuxaneMeHToB. IlonsiTHeorpynmax
CXOJIHBIX 3JIEMEHTOB (menou-
HBICHIIIEJIOYHO3EMeIbHBIEMETaJIJIBL, Il
Or€HBbI,UHEPTHBIETas3bl).

DeMEeHTHI, KOTOpBIE
oOpa3yroraMmdoTepHbIe OKCHIBI 31
ruapokcuasl.Ilepuonudyecknii  3akoH |
Ilepuonu-
YeCKasiCHCTEeMaXUMHYECKUXAJIeMeHTOB/1.
H.MenneneeBa.llepuoabl, rpyImbl, oA
ynnbl. DU3MUECKUl  CMBICIIIOPAIKOBOIO
HOMepa SJIEMEHTA, HOME-
POBIIEpHOAAUT PYIIIIEI.

Ctpoenue aTOMOB. CocTan
aToMHBIXsAAep.M30TONBL. DIeKTPOHBL.CTp
OCHHEIJICKTPOHHEIX O00O0JIOYeK aTOMOB
nepBbix20xumuyeckuxsiemenTosllepuo
nnye-ckocuctembl/[.M1.Menieneena.
XapakTepUCTHKa XHUMHYECKOTO 3JIEMEH-
TanoeromnoaoxenutoBllepuoanueckoiicu
creme/l.M1.Menneneena.

6PackprIBaTh CMBICIT
NEePUOANYECKOr03aKOHA.
6lloHMMaThCyIIIeCTBOBAHUETIEPUOIUYE -

CKOW 3aBUCHUMOCTH CBOWCTB XWUMHUYEC-

CKHMX 3JIEMEHTOB (n3MeHeHne
paanycoBaTOMOBHUAIEKTPOOTPHULIATENIBH
oCTH)

U UX COCJUHCHUN OT IOJ0XKCHUSI
BIEPHUOANUYECKON cucreme u
CTpOEHUSAATOMA.

6YCcTaHaBIMBAaTh CBSI3b MEXIY IOJI0XKE-
HHUEM 3JIEMEHTa B

NEePUOANYECKONCUCTEMEUCTPOCHUEMET O
aTroMa(cocTaBU3apsAsIpa,00I1eeTNCIION
JIEKTPOHOBH pacmpelieleHue Uux IIo
3JIEKTPOHHBIMCJIIOSIM).
6IIporao3mpoBaTbXapaKkTepPU3MEHEHHSICBO
MCTBAJIEMEHTOBUUXCOEIUHEHUNIOT PYIIIT
am u nepruoaam
IlepuonuueckoiicucTeMsl.
6XapaKTepU30BATbXUMHYECKUEITIEMEH -
THINEPBBIXTPEXIEPUOIOB,KAJIHsI,

3HaueHue Ilepuonnueckoro
3akoHaullepuoanueckoiicucTeMbIXU
MHYe-

CKHX DJIEMEHTOB JIJIsl Pa3BUTHs HayKH
unpaktuku./l.M1.MenneneeB—

Y4€HBIN, IIeqarorurpax 1aHuH.

JdemoHcTpanuun
Koporkoneprnoanass u AIMHHONIEPHOI-
Has hopmbr Ilepuonuueckoit

CHCTEMBIXUMHYECKUX dJjiementoB JI. U.
Mennene-eBa.

O3HaKOMJICHHUE c
METaJIOBUHEMETAJJIOB.

oOpasamu

JlaGopaTopHbleHIIPAKTHYECKHEPAGOTHI
Jlabopamopnwiii
onvim:B3auMoneiicTBUernApoKcuIau
HKaCcpPacTBOPAMHUKHCIIOTUIIEIIOYEH

KaJIBIMST IO UX MoJyioxkeHuro B Ilepuo-
nnuyeckoiicucreme/l.M1.MeHieneeBa.
6CrnenoBaTepaBuiiaMbe3onacHomnpado-
THI B nadopaTtopuu npu
HCIOJIb30BAHUUXUMUYECKOUTIOCY IBI
HOOOpYyAOBaHUS.

6BrIcTpanBaTh pa3BEPHYTHIE ITHCHMCH-
HbIE M YCTHBIE OTBETHl C OIIOPOU
"HanH(oOpManUoO W3  ydeOHHKa |
crpaBoO4-
HBIXMaTEPHAaJIOB,I'PAMOTHOHCIIONB30-
BaTbU3yUYEHHBIMIIOHATUHHBIHANIIIAPATKY
pcaxuMuu.

6licrionb30oBaTh npu
BBITTOJTHEHUNYYEOHBIX3a JAHUUTEKCTBLY
JeOHHKa,cripaBoyHblemMarepuaibl(Ilepu
onuue-
CKYIOCHUCTEMYXHUMHYECKUXIIEMEHTOB/|
. . MenneneeBa, Tabiauily pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHH H COJICH
BBOJIC, SIEKTPOXUMHUIECKUH
PSAOHANPSDKEHUITMETAIIIOB ).
6lcrionb30BaThH npu
BBINTOJIHEHUUYYEOHBIX 3allaHUi H B
MPOLIECCEUCCIIEA0BATEIBCKOM
JIesITeIbHOCTHHAYYHO-TIOMYJISIPHY IO
JINTEePATyPyXHUMHUYECKOTOCO TP KAHUS
,CIIpaBOY-
HbIeMaTepHuabL,pecypcslllHTEpHETA

Tema 9. Xumuueckast
CcBsI3b.OKHCIANTEIBLHO-
BOCCTAHOBH-TeJbHBIEPEAKIIUHN
(89)

DIIEKTPOOTPHUIIATEIBHOCTD
aTOMOBXHUMHUYECKUXDIIEMEHTOB.
XuMudecKasiCBsi3b(MOHHAS, KOBAJICHTHASIIT
OJISIPHASTUKOBAJICHTHASTHETIOJISIPHAST).

6PacKkpbhIBATECMBICIIU3YYaCMBIXTTOHSIT
Ui,

60npenessIThBUIXUMHISCKONCBI3UBCO
€UHEHUU.

Oxonuanuemadi.

IIpumepHbIe

TeMbl,PaCKPbIBAIOLIUeIaH

Hbliipa3ae/nporpamMmel,
HKOJIHYeCTBOYACOB,0TBOAUMO
eHauXU3y4yeHHne

Ocnonnoecouepmanne

OCHOBHBIEBH/IbIIESATEILHOCTHOOYYA
HOLIMXCS
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CTeneHbOKHUCIICHUS.

OKHCIIUTCIBHO-
BoccTtaHoBuTenbHblepeakuun(OBP).I1p
OLICCCHIOKHMCIICHUSIN  BOCCTAHOBJICHUS.

OKXUCIUTEITN UBOCCTAHOBUTECIIH.

JdemoncTpauuu

OKUCITUTEITHHO-
BOCCTaHOBHUTEJIBHBICPEAKIIUU: TOPECHU
€,peaKkuupas3iioKe-HUs,COeTUHEHUSI

60npenesiTh CTEIIeHb
OKHUCJICHUSIXUMHYECKOI'O  3JIEMEHTa
110 (P OpPMyIE€EeTOCOSTMHEHUSI.

6 OmpenensiTes BJIEMEHT (BEIIEeCTBO) —
OKHCJIUTEIIbUAJIEMESHT(BEIIECTBO)—
BOCCTaHOBHTEIIb.

6 OOBICHATH CYIIHOCTbH
POLIECCOBOKHUCIICHUSIUBOCCTAHO
BJICHUSI.

6CocTaBIIsSITh 3JICKTPOHHBIHI OayaHc
Cy4ETOMYHNCIIA0TIAaHHBIXUIIPUHATHIXJIC
KTPOHOB.

6COCTaBIISIThYPABHCHUCOKHUCIUTEIb-
HO-BOCCTaHOBHUTEIbHOUPEAKIINU.

6l crionb30BaTh npu
BBIIOJTHEHUNYYE€OHBIX3aTaHUUTEKCTHLY
4eOHHKa,CIIPaBOYHEIC MaTepHUaJIb
(nepuonunye-
CKYIOCUCTEMYXUMHUYIECKUXIIIEMESHTOB/]
. . MenneneeBa, Tabnuiy pacTBOpH-
MOCTH KHCJIOT, OCHOBaHMW U coyel
BBOJIE, JIEKTPOXUMHUYECKUH
psiAHANPSDKEHUHMETaJIOB)

9 KJIACC
(2uyBHenenro,Bcero6 84, u3HNX44—pe3epBHOEBPEMS)
IIpumepHbIe
TeMbl,pacKpbIBAIOLIHeAAH
tb1,PACKP tHe OCHOBHBICBU/IBI/IEATEILHOCTHOOY Y10
Hbliipa3aeanporpamMmmsi, OcHOBHoOecO ep:KaAHIE xcst
HKOIHYeCTBOYACOB,0TBOAMMO u
eHanXu3ydeHue
Pa3neal.BemecTBonxumuuecknepeakuuu(17q)
IloBTopenuenyruayoaenuesnanuii| Ilepuonudeckuiizakon.llepuonuueckascu | 6XapakTepu3oBaTh

OCHOBHBIXpa3/ie/10BKypca8Kiiace
a

(59)

CTEeMaXUMHYCCKUXIJICMCHTOB
. n. Memneneena. CrpoeHue
aTOMOB.3aKOHOMEPHOCTH B HW3MCHEHHUH
CBOMCTBXUMHYCCKHUXIIICMEHTOBIICPBBIXTP

EXIIeproa0B, KaJusi, KaJbIHs 17|
MXCOCAUHCHUIN B COOTBETCTBUH C MOJIOKE-|
HHEM 3JIEMEHTOB B

NEePUOANYECKONCUCTEMEUCTPOCHUEMUXAT
OMOB.

Kraccupurkanus H
HOMEHKJIATyPaHEOPraHMYeCKUXBEIIECTB(
MeXTyHa-
poaHassUTpUBHAIIbHAS ). XUMUYSCKHUECBOUC
TBa BEIIECTB, OTHOCSIINUXCS]
KPa3JIUIHBIMKIIACCAMHEOPTaHNIECKUXCOe
JTUHEHWUHN, NXTeHEeTHIeCKasCBsI3bHEOPTaH!
YECKHUXBEIIECTB.

XHUMHYECKHEATIEMEHTHl IIePBBIX TPEX
IIEPUOJIOB,KAJIUsI W KaJIBIUsI 110 HX
nosoxxenutoBllepnonnueckolicucreme
J.1.MeH-neneeBa.

6KnaccudumumpoBarts u
Ha3bIBATPHEOPTraHNIECKHUEBEIIECTBAN3Y

YEeHHBIXKJIACCOB.
60nucHIBaTH oOmue
XUMHIECKHECBOUCTBA BEIIIECTB
pa3sNIUYHBIX KJIAac-COB, IOATBEPXKIAaTh
cBoiicTBa npumepa-
MHUMOJIEKYJISIPHBIXYPAaBHEHUHXUMH -
YeCKUXPEeaKIUH.
601npe eI TEBUAX UMY ECKONCBII3UUTHUIL
KPUCTAINTUYECKOMN
peméTKkuBenecTna.

6 IIporHo3upoBaTh CBOINMCTBa BEIIECTB

1. MoaenukpUucTaaIIM4eCKUX PeIIETOKH
€OPraHNYeCKUXBEIIECTB.

2. KopoTkoneprnoaHasi ¥ JUIMHHOIIEPHO/T -
Hast hopmEr Ilepuonnueckoit
cUCTeMbIXUMHUUYeCcKuxayeMeHToB/[.11.Me
HIeJle-eBa

CtpoeHnue BEIIEeCTBA: BUJIBI B3aBUCUMOCTHOTUXCTPOCHMUS.
XUMHUYECKONCBSI3U " TUNIBI | 6BBIcTpanBaThpa3BEPHYTHIETIMCHMEH-
KPUCTAJTIMUYECKUX peié-Tok. HBIEMYCTHBICOTBETBHICONIOPOIiHA
3aBUCHUMOCTH CBOMCTB BEILECTB
OTHUXCTPOCHUS.
Ilpooonoscenue mabn.
IIpumepHbIe
TeMbl,PACKPbIBAIOLIHEIAH
{b1,PACKP tHme OCHOBHBIEBH/IbIIESATEILHOCTHOOYYAI0

HbIIipa3enporpaMmal, OcHoBHoOecoep:KaHHE ——

HKOJIHY€CTBOYaCOB,0TBOJHMO

eHAHXU3y4YeHHe
JdeMoHcTpanuu nHpopMannio n3 ydeOHNKAa U CIpaBOY-

HBIXMaTE€PHAaJIOB,IPAMOTHOHCITIONB30~
BaTbU3yUEHHBINNIOHATUIHBIHaIapaTKy
pcaxuMuM.

6llcnonp30BaTh npu
BBIITOJIHEHUNY4YEOHBIX 3aJaHuil U B
MPOIECCEUCCIIEN0BATENBCKON
JIEATETBHOCTUHAYYHO-TIOMYISPHY O
JIMTEPATYPYXUMHUYECKOTOCOAEPIKAHUS
,CIIPaBOY-

HBIeMaTepHalbL, pecypcbiliuTepHeTa
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Temal.OcHOBHBIE3AKOHO-
MEPHOCTH XHMMHYECKUXPeaKIuii
(49)

KnaccudukanusaxumMmudeckuxpeakuino
PA3NUYHBIMIPU3HAKAM(MTOYHCIIyHCOCTABY

YYacTBYIOIIUX B PEAKIMUBEIIECTB, IO
TelioBoMy  3(ddexry, IIOU3MECHEHUIO
creneHei OKHUCJICHUSIXUMHUYECKHUX
3JIEMEHTOB, MOOOpaTHUMO-
CTH,IIOyJaCTHIOKATaJIN3aTopa).

DK30- u SHIAOTEPMHUUECKHE

peakuuu, TepMOXUMHYecKUueypaBHeHus. [ 1
OHSI-
THeOCKOopocTuxumudeckoitpeakuu.Ilon
sITUE o TOMOT€HHBIX u
reTeporeHHbIxpeaknusx.[lorstueodo06pa
TUMBIX

6 PaCKpI)IBaTI) CMBICJI HU3Yy4YacMbIX

MOHATHH W NIPUMEHSITb ~ OTH

MOHSATHUSIIPH  OMHCAaHUHU  CBOMCTB

BCIIECTB U UXIIPEBPALLICHU.
6KiaccuduimpoBars

XUMHUYECKUEPEAKITUUIIOPAZTUIHBIMIID
H3HAKaM.

6Y CcTaHaBJIMBAaTh3aBUCUMOCTHCKOPOCTUXU
MHUYECKOHPEAKIMHOTPA3INYHBIX(HAKTOP
OB.

6lIporHo3upoBaTh
BO3MOKHOCTHIIPOTEKAaHUAXUMHIECKUX
IIpeBpalie-HUHBPa3ITNIHBIXY CIIOBHSIX.

HHEOOPATUMBIXXUMHUYCCKUXPCAKIIN-5IX.
ITonsiTuco XUMHUYECKOMPaBHOBE-
cun. PaKTOPHI, BIUSIOIINEHACKOPOCTBEXH
MHUYECKON peakuuu u
MOJIO)KEHHEXUMHYECKOTOPAaBHOBECH .
OKHCIUTEIILHO-
BOCCTAaHOBHUTEIILHBICPEAKITHU(IICKTPOH
HBIH0aJIaHCOKUCITH-TEIBHO-
BOCCTaHOBUTEJIBHONUPCAKIINH ).

JdemoHcTpanuun

1. 3aBUCHMOCTBCKOPOCTUXUMHUIECKOHP
€aKIIUH OT Pa3IUIHBIX (PaKTOPOB.

2. BozneilicTBueKkaTaim3aropaHac
KOPOCTBXHUMHUYECKOUPEAKIINH.

3. Ilpumepsl HEOOPATUMBIX U 0OpaTH-
MBIXpEaKIUN.

4. CMeneHNEepaBHOBECUSIXUMUIECKONP
€aKIUH.

Botuucnenusn

KOJIMYEeCTBa BeIlecTBa, OO0BEMa
HMacChIpeareHTOBIIMIIPOAYKTOBIIOYpa
BHEHUSIMXUMHUYCCKUXPEAKIINU

6 OnpenessiTb OKUCINUTENb U BOCCTaHO-
BuTensBOBP.

6COCTaBISITHAJICKTPOHHBIHOATaHCPEaKI]
HH.

6ITpOM3BOIUTH BBIYMCIICHUS 10 XHUMHYEC-
CKHMYPaBHEHUSIM.

6BricTpanBaTh pa3BEPHYTHIE ITHCHMEH-

HBIE W YCTHBIE OTBETHI C OIOPOit
"HanHpopManuioo W3  ydyeOHHKA W
CIIpaBOY-

HBIXMaTEPHAaJIOB,I'PAMOTHOHCIIONB30-
BaTbU3yUYEHHBIMITOHATUHHBIHANIIIAPATKY
pcaxuMuu.

6llcnonb30BaTh npu
BBHITIOJITHEHUNYYEOHBIX 3aJaHuil U B
MPOILECCEUCCIEN0BATEIBCKOMN
JeTEeJIbHOCTHHAYYHO-TIONYJISIPHY IO
JINTEPATyPyXHUMHUIECKOTOCOICPIKAHUS
,CIIpaBOY-
HBIEeMaTepHabl,pecypcbelllHTEpHETA

Tema2.DJ1eKTPOIMTHYECKASANCC
ouuanms.
XHMHYeCKHePeaKINUuBPACTBOP
ax

(84)

TeopusianekTpoauTHIECKONAMCCOIMA-
LU DNEKTPOITHUTHI u
HeasieKTposnThl. KaTtnonsl,annonsl. Mex
AHU3M/IUCCO-TTHAITUN BCIIICCTB [¢
Pa3IMYHBIMUBUIAMUXUMHUYECKON
cesizu.Creneupaucconanuu. CHJIbHBIC
1 CI1a0BIedJIEKTPOIIHUTHI.

6PackpbIBaTh CMBICH
U3YYaeMBIXIIOHSTHI, a TaKXKe CMBICH
TEOPHUHUIIEKTPOIUTHISCKONANCCOIHAL]
HUU.

600 BSICHITHIIPUUNHBIIEKTPOIIPOBOI-
HOCTHBOJHBIXPAaCTBOPOB.

6CocCTaBIIsITh YpaBHEHUS
OHUCCOIUAITMUKHUCIIOT, IS0 COIIeH,
TIOJTHBIE

Ilpooonocenue maébn.

IIpumepHbIe

TeMbl,PACKPbIBAIOLIUEIAH

HbIipa3aeJnporpamMmmabl,
HKOJIHYeCTBOYACOB,0TBOIUMO
eHanXHu3y4eHHue

OcHoBHOecoiep:KkaHue

OCHOBHBIEBH/IbIIEATEILHOCTHOOYYAIO
muxcst
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gpuwediodugenoge

PeakuumnmnoHHOT00OMEHA,yCIIOBUSUXIIPOT
ekaHusl. MoHHbIe ypaBHEHUSIpEAKIIMM.
XUMHYECKUE CBOMCTBA KHCJIOT, OCHOBa-
HUH M CcoJIell B CBeTe IIpeICTaBJICHUN
obanexTponuTHueckoiaucconuanuu.Cpe
napactBopa.llonsaTueornaponnsecoseu.
KauecTBeHHBIEpeaKIIMMHAKATHOHBINA
HHUOHBI.

JdemoHcTpauuu

DnexTpuyeckasi MPOBOJIUMOCTb PAacTBO-
pOB BEIIECTB; ABH)KEHHE HOHOB B DJICK-
TPUIECKOMIIOJIE.

OMBITHI UIITIOCTPUPYIOIHUETPU3HAKUIIPOT
eKaHWsIpeaKIINHHOHHOT00OMeHa. ONBITHI
II0 OIpPENEeJICHHIO Cpenbl BpacTBOpax
conen (xyopua
HaTpUs,KapOOHATAaHATPUS,XJIOPHUIALIMHKA)

JlaGopaTopHbIEHIPAKTHYECKHEPADOTHI
Jlabopamopuvitionvim:

Peakmuun HOHHOTO oOmMmeHa B
PacTBOPAXAICKTPOIUTOB:CyIb(arames
u(1l)

HUCOKpaIlIEHHBICMOHHBICYPABHEHUSIXUM
MYECKUX peaKUUil HOHHOTOOOMEHa.

6I1naHupoBaTh u OCYILIECTBIIATH
HaIPaKTHUKEXUMHYCCKUEIKCIICPUMEHTEI,
POBOJIUTH HaOJII0ACHUS,
J1eJIaThBBIBOBI 110 pe3yabraram
SKCHEePUMEH-TA.

6CrnenoBaTh MpaBuIaMm

Oe3omacHOWPaboOTHI B 1a00OpaTOpUu Ipu
HCITIOJIB30-
BaHUUXHUMHYECKONITOCY IBINO00PY 10~
BaHMSI.

6I1pON3BOIUTE BBIYHUCIICHHUS II0 XHMHUYE-
CKHUMYPaBHEHUSIM.

6BpicTpanBaTh pa3BEPHYTHIE IIMCHBMEH-

HbIE M YCTHBIE OTBETBI C OIIOPOH
HanH(popMmaruio U3  y4deOHHMKA U
crnpaBoy-

HBIXMaTEpHUaJIOB,IPAaMOTHOUCIIONB30-
BaTbU3yUYCHHBINIIOHATUIIHBIHaNIIIApATKY
pcaxuMum.

6l crionbp30BaTh npu
BBITTOJITHCHUNYYEOHBIX 3allaHUil W B
MIPOIIECCEHUCCIIEJOBATEIbCKOUACATEIbH
ocTH

u ménoyn,KapOoHaATaHATPUSIUCOIISI -
HOMKHMCIOTBI,peaKkUsIHEUTpAIU3aALUUM
©XIYTUIPOKCUIOMKAIUANCOISIHOUKHUCII
OTOI.

Ilpakmuueckaapaboma.
Nel.PemeHueskcrepuMeHTaIbHbIX3a0a4
oTeMe.

Botuucnenus
—TMOypPaBHCHUSIMXUMHYCCKUXPCAKITUIA

HAyYIHO-TIOMYJISIPHYIO
JINTEPATyPyXUMHUUIECKOTOCOICP>KaHUS,
crIpaBo4-
HbleMaTepuaisl,pecypcbllIHTepHEeTA

Paznen2.HemeraibiunxcoeauHenusi(244)

Tema 3. OO0mas xapakrTepu-
CTHKAa XHMHYECKHX JJeMeH-
ToBVIIA-
rpynnsl.I'ajgorensi(4q)

OOmasixapakrepuctukaraioreHoB.Ocobe

HHOCTH CTPOCHHUS aToOMOB
STUXDJIEMCHTOB, XapaKTepHBIS JUTST
HUXcTerneHn  okucineHuss.  CrtpoeHue
npU3NIEeCKUe CBOWCTBAa TIPOCTHIX BE-
IIeCTB — TrajJloTeHOB.
XuMHUUYECKHUEeCBOMCTBa Ha npumMmepe
xXJiopa (B3anMo-
neificTBHecMeTaIIaMy, HEeMeTaluIaM U, eI
oJaMm). XITOpoBOIOPOA.
Consnaskuciora, XUMHIECKHUE

CcBOMCTBa,noJIyueHue,npuMenenue.Kauec
TBEH-HBICPEAKITUUHATATIOT €HU I -HOHBI.
JlelictBue xjopa U XJIOPOBOJOpOJa
HAOPTaHU3M JeoBeKa.
BaxHenmmexiopuabInuXHaX 0K ICHUEBIT
pupoze.
JemoHcTpanuuBuneomarepuansl
:TAJIOT€HBIMUXCOCTUHEHUS.

6 OOBICHATH O0O0IIME 3aKOHOMEPHOCTH
BU3MEHEHHH CBOWCTB HEMETaJUIOB U
HMXCOCIUHCHHUIBIPEACIAXMAIBIXIIEPHO
-JI0B ¥ IJ1aBHBIX noarpynn Ilepuonnye-
CKOMCHCTEMBIXMMHUYECKHXIIIECMEHTOBC
YU4ETOMCTPOCHHUSINXaTOMOB.

6XapakTtepu3oBaTb (GHU3NYSCKUE M XU-

MHYECKUE CBOMCTBa MIPOCTHIX
BEIIECTBraJIOreHOB (Ha npumepe
XJiopa) HCJIOKHBIX BEIIECTB
(xJI0pOBOAOPOAA,XITIOPHIA HaTpUsl),

COCOOBI UX TTOJTy4Ye-HUsl, IPUMEHCHUES
u 3Ha4YEeHUE
BOPHUPOACHIKN3HUYIEITIOBEKA.

6 OmnpenensaTe TallOTCHUI-UOHBI
BpacTBOpE.

6 ITnanupoBaTh u OCYIIECTBIISITh
HAMPaKTUKEXUMHISCKHUEIKCTICPUMEHTHI,
MPOBOJIUTH HaOJIIOAeHMS,

HKOJIHUY€CTBOYACOB,0TBOAUMO
CHAUXU3yYeHUe

OO6pasubIXIOPHIOB. JCJaTbBBIBOAbINIOPE3YJIbTATAMAKCIICPH
MEHTA.
Ilpooonocenue mabn.
IIpumepHbIe
TeMBbI,PaCKPbLIBaIOIIHENaH
{b1,PACKP OCHOBHBIEBH/BLIEATEILHOCTHOO0YYAI0
HbIHpa3aenporpamMmmal, OcHoBHOecOAepKAHHE

muxcs
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JlaGopaTopHbIEHNIPAKTHYECKHEPAOOTHI
Jlabopamopnuviii
onvim:Pacio3HaBaHUEXJIOPHU -
HoHOB./Ipakmuueckasapaboma:
Ne2.TTomyueHUEeCONTHONKUCIOTHI, U3YYCHU
€eECBOMCTB.

Boituucnenus

— MOYyPaBHEHHUSIMXUMHUYECKHUXPEaK-
Ui, eCIu OJWH W3 PEarcHTOB JaH
BU3OBITKE;

— 00BEMOB rasoB o
YPaBHEHUIOPEAKIIMHHAOCHOBE3aKOHAO
OBEMHBIXOTHOILICHUNTA30B

6 CrieqoBaTh IpaBwiiaM Oe3omnacHoi pado-

TBI B JrabopaTopuu npu
HUCTIOJIb30BAHMUXUMHUYECKOMIIOCY IBINO
OOpynOBaHUS.

6BricTpanBaTh pa3BEPHYTHIC IHCHMEH-
HblE W YCTHBIE OTBETBI C OIIOPOH
HanHpopmanuio U3  ydeOHHMKA U
crpaBo4-
HBIXMaTEPHaJIOB,I'PaMOTHOHCIIONB30-
BaTbU3yUYE€HHBINIIOHITUHHBIMANIIIAPATKY
pcaxuMuH.

6l crionb30BaTh npu
BBITIOJITHEHUNYYEOHBIX 3aJaHUil U B
MPOIECCEUCCIIEN0BATENBCKON
eSATEIbHOCTUHAYTHO-TIOIYJISIPHY O
JIUTEPATyPyXUMHUUECKOTOCOAePIKAHUS
,CIIpaBO4-
HbleMaTepHalblL,pecypcbiliHTEepHETA

Tema 4. O0mas xapakrTepu-
CTHKAa XHMHYECKHX OJJeMeH-
ToB VIA-rpynnei. Cepa un
eécoequHeHus (54)

OO0mas XapakTepUCTHKA
snemeHTOBVIA-rpynmel.  OcobeHHOCTH
CTPOCHHUSIATOMOBITHXYJIEMEHTOB,XapaKT
epHBIeUITHUXCTeNIeHnokncaeHus.Ctpoe
HUEH ¢pm3nueckne CBOMCTBa
MPOCTHIXBEIIECTB—KHUCIOPOIANCEPHI.
AnnoTrponHble MOIU(GUKALNNA KHCIOPO-
Ja MU cepbl. XMMHUYECKHE CBOMCTBa
cepbl. CepoBOIOPOI,CTPOCHUE, (DU3UIECK
ne

600BSICHATHOOIINE3aKOHOMEPHOCTHUB
M3MEHEHHUH CBOWCTB
areMeHTOBVIA-
TPYNIBINUXCOCINHEHH I

C y4€TOM CTPOCHHUS UX aTOMOB.
6 XapakTepru3oBaTh(u3NIeCcKue

u XUMHUYECKUE CBOICTBa
MPOCTOrOBEIIESCTBA cepbl " eé
COCTMHEHU(CepOBOAOPOIa,0KCUIOBCE
PBL,CEPHONKHUCIIOTHL, CYyIb(aTOB),CIIOCO
OBINX

U Xumudeckue cBoiictBa. OKcuIbL
CEePBIKAKIIPEICTABUTEINKUCIOTHBIXOKCH
-noB.CepHasiKucia0Ta, pU3NIECKUe
" XHUMHYCCKHE CBOWCTBa
KaKMpPeICTaBUTEISIKIIACCAKUCIIOTUCIICIIH -
¢dudgeckue),NpuMEHEHUE.
XVMHYeCKHePeaKIIuN,JIeKAITUEeBOC-
HOBE IPOMBIIUIEHHOTO croco0a IMoiryde-
HUS cepHON KHCJIOTHI.
ATnapaTheIMIIPOTEKAIOIIHE B HUX
npoieccel (Ha IpH-Mepe MPOU3BOJCTBA
CcepHOH kuciioTel). Conn cepHOH
KHCJIOTHI,KaueCTBEHHAasIpeaKIUsIHACY b}
aT-uoH.
HaxoxnenunecepsineécoeiMHEeHU M
BIIpHUpoie. XUMHUYECKOe3arps3HEHUESOKP

yxKaromen cpenbl
COEIMHEHHSIMUCEPHI(KUCIOTHBIC JOXK/TH,3
arpsi3HEHHUEBO3ayXa u BOJOEMOB),

CTIIOCOOBI EroNpPeI0TBPAICHHUS.

JdemoHcTpanuun
Konnexuu(suaeomarepuaisn):cepan
€ECOeIMHEHUSI.

OOyrimBaHue caxapa
JI€NCTBUEMKOHIIEHTPUPOBAHHONCEPHONKH
CJIOTHI.

JlabopaTopHbIeMTIPAKTHYECKUEPAOOTHI
Jlabopamopnuvie onvimolr: OOHApPYIKCHUE
cynbsdar-noHoB.B3anmopaeiicTeue
pa30aBiieHHOI
CEepHOUKHUCIOTHICIIMHKOM.

(oOmrue

ooz

IIOJIYy4YCHU, IIPUMEHCHUEC nu
3HAYCHUCBIIPUPOACUKNZHUYICIIOBCK
a.

6 OmnpenensaTe Hamu4yue cyiabdar-
HOHOBBPACTBOPE.
6 OOBACHATH CYIIHOCTb

SKOJIOTHYECKHUXIIPOOJIeM, CBSI3aHHBIX C
nepepaboTKOHCOeTMHEHUCEPHI.

6 IlmammpoBaTb W  OCYIIECTBIATH
HaINPaKTHKEXUMHYSCKUEIKCIICPUMEHTEI,
MPOBOJIUTH HaOJIIOIeHUS,
JIe1aThbBBIBOJIBITIOPE3yIbTaTAMAKCIIEPH
MEHTa.

6CieioBaTh MpaBUIaM
Oe3ormacHOWPadoOTHl B 1abopaTopuu mpu
HCIIOJIB30-
BaHUHUXHUMHYECKONITOCY ABINO00PY 10~
BaHUS.

6IIpOoN3BOAUTE BBIYHUCICHHUS IO XHUMHYE-
CKHUMYPaBHEHUSIM.

6lcrionb30BaThH npu
BBITTOJTHEHUNYY€OHBIX3a JAHUHTEKCTBLY
JeOHHKa,cripaBoyHbiemarepuanbl(Ilepu
onuye-
CKYIOCUCTEMYXHUMHYECKUXIIEMEHTOB/|
. . MenneneeBa, Tabiauily pacTBOpH-
MOCTHKHCJIOT,0CHOBAaHUWHCOJICH
BBOJIC,JIEKTPOXUMUUECKUUPSITHATIPS
KESHUHMETaJIJIOB).

6 llcnionbp30BaTh IPU BBINOJIHEHUH y4eO-
HBIX 3aJaHUH U B MPOI[ECCe HCCIeI0Ba-
TEJIbCKOM ACATCIIBHOCTU HAYYHO-IIOITY-
JISIPHYIO JIUTEpaTypy
XHUMHYECKOTOCOACPIKAHUS, CIIPABOYHBIE
MaTepHuabl,pecypeslliHTepHETA

Ilpooonocenue maon.

IIpumepHbIe
TeMbl,PaCKPbIBAIOLIUeIaH

OCHOBHBIEBH/IbIIESATEILHOCTHOOYYAI0

— IOYPaBHEHUSMXUMHUYECKUXPEAKIIHI;
— MacCOBOMOIUBBIXOAIPOIYKTAP
CaKIINHU

HBIHpa3aeJImporpaMmabl, OcHoBHOeco/Iep:KaHne xest
MKOJHYECTBOYACOB,0TBOIUMO
eHauXU3y4yeHHne
Bovituucnenun
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Tema 5. O0mas xapakrTepu-
CTHKAXHMHUYECKHXIJIeMeH-
TOBVA-
rpynnbl.A30T,pochop u ux
coequHeHus(74)

O6mast XapaKTepUCTHKa
aneMeHTOBV A-rpynmbl. OcoOCHHOCTH
CTPOEHHUSATOMOBATHUXDJIEMEHTOB,XapaK
TEPHBICUISTHUX CTETICHUOKHCIICHUSI.
A3or, pacrpocTpaHeHue B
npupoje, pu3nuecKUenXUMHUYSCKUECBOUCT
Ba.KpyrosoporasoraBnpupo/e.
AMMHaK,eropu3n4ecKuenXuMuIe-CKue
CBOWCTBa, TMOJy4YeHHE H IIpHUMEHe-
Hue.ConnaMMOHUS, UX(PU3UIESCKUE
HXUMHUYECKUEeCBOWCTBA, IpuMeHeHne. Kaue
CTBEHHAsI peaKIsI Ha HOHBIaMMOHMSI.
ABOTHasIKHCIIOTa,e€pU3nIecKre

" XUMHUYECKHUE CBOMCTBA (obmue
KaKIIPEeICTABUTEIIS KJ1acca KHCJIIOT
ucrnenuduIeckue).
HMcnonb30BaHMEHUTPATOB u cosel
aMMOHHUSIB

Ka‘{eCTBeMI/IHepaJII)HI)IXyI[O6peHI/Iﬁ.

600BACHATHOOIINEC3aKOHOMEPHOCTHBU3M
CHCHHUHCBOWCTBAJICMECHTOB
VA-
rPYHIIBIMUXCOCIUHCHUNCYUETOMCTPOCH
HSIMXaTOMOB.

6XapaKTepu30BaTh dbusnueckue
UXUMHUYECKUE cBoOiicTBa
MPOCTHIXBelIecTBazoTaudochopannxco
enu-
HeHHU(aMMHUaKa,coJIeHaMMOHUSI,a30THO
WKUCIOTBI, HUTPATOB,0kcuaadochopa(V
) u docdopHOii kucioTsl,pocdaTon),
CIIOCOOBI ux
MMOJTyYEHUST, TPUMEHEHUCU3HAYCHUE BIIP
upoe
MOKU3HUYCIIOBEKA.

6 OripeaesisiTh MOHBI aMMOHUS U (poc-
(aT-uoHBIBpacTBOpE.

600BICHATH CYIIHOCTh
SKOJIOTHYECKUXITPOOIICM, CBI3aHHBIXCHA
XOXKJICHUEMCOSTUHCHUH azora u
docdopa Bokpykaromieiicpee.

Xumudeckoe 3arpsi3HEHHEOKPY Karo-Iei
cpenbl COCOUHEHUSIMU
a30Ta(KUCIOTHBICIOK/IH,3ar PSI3HEHUEBO3
J1y-Xa,IT0OYBBINBOIOEMOB).
Docdop,ammorponHbIeMOaUPpUKaATHUDOC
(dopa,pru3znuecKHENXIMHYSCKHECBOKMCTRA.
Oxkcun dochopa(V) 21
dpochopHasikucioTa, PU3NICCKUCUXUMUYUC
ckuecBoncTBa,noryuenue. KauectBeHHasp
eaknustHaochaT-nHOHEI.

Wcnions3oBanue docdaros B
Ka4eCTBEMHUHEPAIBLHBIXY 1OOpEeHH. 3arpsi3
HEHHUENPUPOIHBIXBOT0EMOB(]OChaTamu.

JlemoHcTpauuu

Konnexnun: pochopunxcoequnenns.Bzan
MOJAENCTBUEKOHLIEHTPUPOBAHHONWA30THON
KHCJIOTBICMEIBIO.

JlaGopaTopHbleHNIPAKTHYECKHEPAGOTHI
Jlabopamopnwvieonvimu:
1. BzanmoneiicTBue
AMMOHMUSICIIETIOYBIO.

2. O3HakoMIIeHHEeCcOOpa3naMua30THBIXH
dhochopHbIX
ynoopeunii./Ilpakmuueckaapaboma:

Ne3 TTonyyeHneamMmMuaka,n3y4€HUEETOC
BOMNCTB.

coJieit

Botuucnenusn
—TOypPaBHEHUSIMX UMW YECKUXPEaK- i

6l liranupoBaTh u OCYIIECTBIISATH
HaINPaKTHKEXUMHYSCKUEIKCIICPUMEHTEI,
OPOBOJIUTH HaOIIOCHUS,
J1e1aThbBBIBOJIBI 1o pe3yJsibTaTam
SKCIIEPU-MCHTA.

6CienoBaTh IpaBUIaM

Oe3ormacHONPaboTHl B 1abopaTopuu mpu
HCTIOJIB30-
BaHUUXUMHUYIECKONIIOCY ABINOOOPY A0~
BaHUsI.

6IIpon3BOAUTH BBIUYHMCICHHUS MO XHUMHYE-
CKHUMYPaBHEHUSIM.

6licrionb3oBaTh npu
BBITTOJTHEHUNYYeOHBIX3a JAHUUTEKCTBLY
4eOHHUKa,CIIPaBOYHBIE MaTepHaITBI
(nepuoauue-
CKYIOCUCTEMYXHUMHYECKUXIIEMEHTOB/|
. . Menneneesa, TabauIly pacTBOpH-
MOCTH KHWCJIOT, OCHOBaHUN W COJICH
BBOJIC, IIEKTPOXUMHUIECKUH
psIAHAIPSHDKEHUIHMETaIIOB).

6lcrionb30BaThH npu
BBINTOJIHEHUUYYEeOHBIX 3allaHUi U B
TIPOIIECCEUCCIIeAOBATEIHLCKON
JIesITeIbHOCTHHAYYHO-TIOMYJISIPHY IO
JINTEPATyPyXUMHUIECKOTOCOICPIKAHUS
,CIIpaBOY-
HBIEeMaTepHalbl,pecypcsllIHTEpHETA

Ilpooonocenue mabn.

IIpumepHbIe

TeMbl,PACKPbIBAIOLIUEIAH

HbIipa3aeJnporpaMMmBsl,
HKOJIHYeCTBOYACOB,0TBOAUMO
eHauXU3y4yeHHne

OCHOBHOCCOHepmaHI/Ie

OCHOBHBIEBHABIIEATEIHLHOCTHOOYYAID
muxcst
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Tema6.001masxapakTepuc-
THKA XHMHYECKHX JJeMeH-
ToBIVA-rpynnsi.
YraepoaukpeMHUIMHXCOEIHHE
HHUS

(89)

Vrnepon, amrorpomnHsle MonudHKa-
LI1H, pacmpocTpaHeHue B
rnpupojie, pu3nuecKUEeHXUMHUYSCKIECBO
HcTBa.

Ancopbuusi. Kpyrosoporyriepoaas
IIpUpOJIE.

Oxcuaslyriiepoaa, uxpu3ndecKue
HXUMHUYIECKUECBOUCTBA, X JeHCTBHEHA
>KUBBICOPTaHU3MBI,ITOJTyYeHHUE

U OpUMEHEHHE. DKOJIOTHYECKHUE TTpooe-
MBI, CBsI3aHHBIE C OKCHIOM YTJIEpO-
nma(IV);runoresariodansHOrOnoOTEIIC-
HUSIKJIIMATa; TapHUKOBBIHA P (PEKT.
VYronpHast kuciora wu @ e€  coiw,
nX(pU3NIeCKHENX IMHYSCKHUECBONCTBA, T0JT

yueHne © npuMmeHeHue. KadecTBeH-
HasipeaKIusiHaKapOOHaT-HOHBI.
Hcnons3oBanue KapOOHATOB B

OBITY,MEIUIINHE, TPOMBIIUICHHOCTH,
CeJIb-CKOMXO3SUCTBE.
IMepBOoHaYaILHBICIOHSATHSIOOOPTAHU -
YEeCKHUXBEIIECTBAXKaKOCOCANHECHUAXYTIIEP
oIa: OCOOCHHOCTH COCTaBa HWCTPOCHUS.
TTousTue 0
OHOJIOTHYCCKUBAKHBIXBCIICCTBAX IKUPAX,
Ocnkax,

6 OOBIACHATH obmue
3aKOHOMEPHOCTHUB H3MEHEHUH
CBOWCTB 37eMeHTOBIV A-

IPYHIBIMUXCOCAUHCHUNCYYE-
TOMCTPOEHUSINXAaTOMOB.
6XapaKkTepu30BaTbHUINICCKHUE

Hu XUMHYECCKHUE CBOMCTBa
MPOCTBIXBEILIECTB yIiepoaa U KPeMHUsI
" HXCOCOUHCHUI (OKCUIIOB
yriaepoaa,yroabHOU KHCJIOTHI,

KapOOHATOB,0KCHAAKPEMHUS, KPEMHHE
BOWKHCIIO-THI, CHJIMKAaTOB), CIIOCOOBI
UX TOJNyde-HHUsl, MPUMEHEHHEe U
3HAa4YCHUEC
BIIPUPOICHIKU3HUYICIIOBEKA.
60mpenensaThKapOOHaT-UCUINKAT-
HOHBIBPACTBOPE.

600BSICHATH CYIIHOCTH
SKOJIOTHUECKUXITPOOIIEM,CBA3aHHBIXCH
aX0XKAEHUEMYTJIEKUCIOTO raza B
OKpy>karouieiicpee.

6 mrocTpupoBaTh
B3aHMOCBSA3bHEOPTaHUYECKUX
COCIMHECHUN
YriIepoJanopTraHNYSeCKUXBEIIECTB.

6 IlmanupoBaTb W  OCYHIECTBISATH
HaIlPaKTHKEXUMHYCCKUEIKCIICPUMEHTHI

yriaeBoaax. MarepuanbHoe
€ITMHCTBOOPTAaHUYECKHUX u
HEOPTraHNYECKUXCOCIUHECHUM.
Kpemuunii,eropusnuecknenxummde -
CKHE CBOMCTBA, MTOJyUYeHHUE U IIPUMEHEe-

HUEB3JICKTPOHUKE.
CoenuHeHHUS KPEMHUS B
npupone.O0mue npencTaBiIeHUs 00

okcunekpemHausi(1V)ukpeMHNEBOHKHCIT
ore.CHIUKATHI, UXUCTIOJIb30BAHUEBOBITY
,MEIUIINHE, TPOMBIIIIICHHOCTH. Bax-
HeUIme

CTpPOUTEIIbHBIEMAaTEePHUAIIbl: KEPAMHKA,
CTEKJIO, IEMEHT, OEeTOH,KeIe300E€TOH.
TIpoGiemsbr
0€30ITaCHOTOUCIIOIB30BAHUSICTPOUTEIH
HBIXMATe-
PHaTOBBIIOBCETHCBHOMKU3HH.

JlemoHcTpauuu
MoaenukpucTananyecKuxpemeéTokaim
aza,rpadura,MoJIeKyIbIpyuiepe-Ha.
AncopOnyst pacTBOPEHHBIX
BELIECTBAKTUBUPOBAaHHBIMYTJIEM.I IpoTHBO
raz.Buaeomarepuanbl:cHIIMKaTHAAIIPO-
MBIIIIEHHOCTb.

Mogenu MoneKysl OpraHM4ecKuX Be-
IIECTB.

JlabopaTopHbIeMTIPAKTHYECKUEPAOOTHI
Jlabopamopnuiiionvim:
KauecTBeHHasipeakIussHaKapOOHAT-HOH.

OPOBOIUTH HaOIIOICHUS,
J1e1aThBBIBOJIBIIIOPE3yIbTATAMIKCIICPH
MEHTa.

6CrenoBaTh npaBulIaM
Oe3omacHOpaboThl B J1abOpaTOPHUH TIPH
HCTIOJIB30-
BAaHUUXUMHUUIECKONIIOCY IBINOOOPY A0~
BaHUsI.

6licrionb30BaTh npu
BBITTOJTHEHUNYYeOHBIX3a JAHUUTEKCTBLY
qyeOHUKa,cupaBogHbieMaTepualbsl(Ilepn
onuue-
CKYIOCHUCTEMYXHUMHYSCKUXIIEMEHTOB/|
. . MenneneeBa, TabauIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHUN U CoOJIcH
BBOJIC, IIEKTPOXUMHUIECKUH
psIAHANIPSHKEHUIHMETaIIIOB).

6lcrionb30BaThH npu
BBITTIOJTHEHUUYYEOHBIX 3aJaHUil U B
MPOLIECCEUCCIIEA0BATEIBCKOM
JIeSITeIbHOCTHHAYIHO-TIOIY ISIPHY O
JINTEPATyPyXHUMHUYECKOTOCO I P KAHUS
,CIIpaBOY-
HbIeMaTepHaibl,pecypceillHTepHeTa

Ilpooonocenue mabn.

IIpumepHbIe

TeMbI,PACKPbIBAIOIIHEIAH

Hbliipa3ae/nporpamMmel,
HKOJIHY€CTBOYaCOB,0TBOJHMO
eHAHXU3y4YeHHe

OcHoBHOecOAepKAHHE

OCHOBHBIEBUABIAEATEIHLHOCTHOOYYAIO
muxcs
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Ilpaxmuueckuepabomul:

Ne 4. ITonyueHue YTJIEKHUCIIOTO
ra3a.KauecTBeHHasspeaknussnakapOoHar-
HOH.
Ne5.PemenneskcrnepuMeHTAIBHBIX3a/1a9
noreMe«HemeTanabns.

Buvtuucnenusn

N0 ypaBHEHUSIM XUMHYECKHUX peak-
Ui, ecIM OJWUH U3 pPEearcHTOB JaH B
BUJIEBOTHOTOPACTBOPACHU3BECTHOMMACCO
BOMTOJICH

Pa3nen3.Mertanabimuxcoeanuenns(20q)

Tema7.00muecBoiicTBAMETAJLIO
B
(49)

OO0masixapakKTepUCTUKAXUMHYECKUXIJIE
MEHTOB—METAJNIOBHAOCHOBAaHUHHUX
TTOJIO>KEHHUS B
INepnoanueckoiicHCTEMEXUMUYICSCKUXIJIIC

MEHTOB
. . MenneneeBa U CTPOCHHUS
aTomoB.CTpocHUE METAJJIOB.

MertannuueckascBsi3b U METalIMYdecKast
KpUCTalJInde-cKas pemérka.
DIEeKTPOXUMUUYECCKUNUPS HaOPsKEHU
METaJLIOB. Duszuye-
CKHeNXUMHYeCKHuecBolcTBaMeTamioB.O6
M ECIOCOOBINOIYYSHUSIMETAIIIIOB.

6 PackpbeiBaThb CMBICII HM3y4aeMbIX
MOHSTHH Hu OPUMEHSITH 3TH
OOHSATHUSIIPH  ONUCAaHUU  CBOWCTB
BEIIIECTB U UXIIPEBPAICHHUHN.

600BSICHATh OOIMe 3aKOHOMEPHOCTU
BU3MEHEHHH  CBOICTB  DJIEMEHTOB-
METal-JI0B U UX COSIMHEHUI ¢ yIETOM
CTpOE-HUSAHXaTOMOB.

6XapaKTepU30BaTbCTPOCHUEMETAIIIIOB,00
e (pusuueckue u
XHMHUYECKHECBOWCTBAMETAIIIIOB.

Ilonstue o KOppO3UH METAaJlJIOB
HOCHOBHBIE CIIOCOOBI 3aIUTHEI OT KOPPO-
3un.CraBbl(CTallb, 4YyT'yH, JIOPATIOMU-
HUN, OpoOH3a), X IMPUMEHEHHE B OBITY
HUIIPOMBIIIIIEHHOCTH.

JlemoHcTpauuu

O3HakOMJICHHE C OOpa3laMu METaJJIOB
HCIUIaBOB,NX(U3NIESCKUMHUCBONCTBAMH.
Mopenn KPUCTAJNINYECKUX
PEemETOKMETAIJIOB.

BuneomaTtepuansr: Koppo3usiMeTaaioB.

JlaGopaTopHbleHNIPAKTHYECKHEPAGOTHI
Jlabopamopnuvie
onvimui:O3HAKOMIIEHHE ¢ oOpa3namu
CIJIABOBMETAJIOB.

6XapaKTepru30BaThOOMINECTIOCOOBITIONY
YEeHHUSIMETAIIOB.

6CrenoBaTh npaBulIaM
Oe3omacHOipaboThl B J1abOpaTOPHUH TIPH
HCIIOJIb30-
BaHUUXUMHUYIECKONITOCY ABINOO0PY 10~
BaHUsI.

6I1pON3BOIUTE BBIYHUCIICHHUS 10 XHMHYE-
CKHUMYPaBHEHUSIM.

6licrionb30oBaThH npu
BBITTOJTHEHUNYYeOHBIX3a JAHUUTEKCTBLY
JeOHHKa,cripaBoyHbiemarepuansi(Ilepn
onuye-
CKYIOCUCTEMYXHUMHUYIECKUXIIEMEHTOB/]
. . MenneneeBa, TabiauIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAaHHH H COJICH

cTpoeHreaToMoB. HaX 0K 1IeHUEeBIIPUPO/IC

3aBHCUMOCTH CKOPOCTH BBOJIC, IIEKTPOXUMHUYESCKUI
peakuuuMeTajuia ¢ KUCJIOTOH OT psIHANIPSHKEHUHMETaIIIOB).
MpUPOALIMETAIIIA. 6llcionp30BaThH npu
BBIMIOJTHCHUNYYCOHBIX 3aJlaHUil U B
Boiuucnenusn .
. MPOLIECCEUCCIEI0BATEIbCKOMN
—TII0ypaBHEHUSIMXUMHYECKUXPEaK-ITHH, pon A
€sITeJIbHOCTUHAYYHO-TIOMYJISIPHY IO
eciu OJIUH u3 peareHToB A Y YIAPHY
JIUTEPATYPYXUMHUIECKOTOCOACPIKAHUS
COJICPIKUTIIPUMECH
,CTIpaBOY-
HbleMaTepHuaibLpecypcblllHTEepHETA
Tema8.BaxkueiimunemeraJi- lenounbie MEeTaJJIbl. Tlonosxxenne | 600BSICHATE OOIIHE 3aKOHOMEPHOCTH
JIBINUXCOEeTMHEHU S BllepuomyueckoiicucTEeMEXUMHUIECKUXIIT BU3MEHEHHUHU  CBOWCTB  DJIEMEHTOB-
(169) €MEHTOB J. n. Menpeneena, MeTaji-JOB B IPYNIaxX ¥ UX COSTUHEHUHN

CYy4ETOMCTPOCHUSINXaTOMOB.

Ilpooonocenue maon.

IIpumepHbIe

TeMbL,pPacKpbIBAIOIIHEAAH

HbIipa3ae/nporpaMmmai,
HKOJIHYeCTBOYACOB,0TBOAUMO
eHauXU3y4yeHHne

Ocnonnoecouepmanne

OCHOBHBIEBH/IbIIESATEILHOCTHOOYYAI0
muxcs
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genwediodinkgenogeq

dusznueckuenXxuMHUIecKuecBoiicTBa(Han
puMmepeHaTpussuKanus). OKCUIBINTUAPOK
cuaeiHaTpusukanus. IIpume-nenue
LIEJIOYHBIX METAIOB U UXCOCAUHCHUM.
IIenoyno3eMenbHbIEMETAIbI
MarHuMUKaabLIUNU,cTpoeHueaToMoB.[1on
oX)Ke-
HuesllepuoguueckolicucTeMexuMuye-
ckuxdsiemeHnToB/|.M1.MeHnneneena.
HaxoxnenueBnpupoae. Pu3sndyecKkueuxu
MUYECKUE cBOlicTBA.
BakHelmecoe [MHEHUSKAIbIIH (OKCH/T,
THUAPOK-CHUJM, coin). JKECTKOCTH BOABI U
crocoObIe€yCTpaHeHHUs.
Amomunuii.Ilonoxxenuesllepunoanyue-
CKOH cucreme XUMMHYECKUX
anemeHToB/l.M.MenneneeBa,ctpoeHueat
oMma.

HaxoxnenneBnpupone. Pu3nuyecKUENXUM
HYEeCcKue cBOlicTBa.
AM@OTEpHBIECBONCTBAOKCHAAUTUIAPOKCHUT
a.
Keneszo.llonoxenuesllepuoguueckoiicuc
TEMEXUMUYECKUXIIEMEHTOB

. . Menneneena, CTpOEHHUE
aroma.Haxoxaenuesnpupone. dusnuecku
e

6Xapakrepu3oBaTh (HU3NYECKUE H XH-

MHYECKHECBONCTBANIPOCTHIX BEIIECTBM

€TAJNIOBUUXCOSIMHEHU I (OKCU OB, 1T

pOKCHUIOB, couneit), CIIOCOOBI

HUXIIOJIyYCHHUS, IIPUMEHEHUE u

3HAYCHUEBIPUPOACHIKU3HUYCIOBEKA.

PacnoznaBaTh ¢ OMOIIBIO Ka4eCTBEH-

HBIXPEAKIIMHNOHBIMETAIIIIOB(MArHHUsI, &l

FOMMHUSL,IITHKA,)KeJIe3a,MEIN ).

6 IlmaHmpoBaTh W OCYIICCTBIISITH
HaIPaKTHKEXUMHUYCCKUEIKCIICPUMCHTHI,
NPOBOJAUTH HaOJIIOACHUS,
JIeJIaThBBIBOIBIIIOPE3YIbTATAMIKCIICPH
MEHTA.

6 CrieqoBaTh IpaBmiaM Oe3omacHoi pado-

[«2)

THI B nadopaTopuu npu
HCITOJIb30BAHUUXMUYIECKOUITOCY ABINO
OopyaOBaHUS.

6 IIpon3BOAUTH BBIYUCIICHUS 1O XUMHUYE-
CKUMYPaBHECHHUSIM.

6BpicTpanBaTh pa3BEPHYTHIE IIMCHBMEH-
HblE W YCTHBIE OTBETBI C OIIOPOH
HanH(popMmamuio U3  ydeOHHMKA U
crpaBoOd-
HBIXMaTEpPHUAaJIOB,IPaMOTHOHCIIONB30-
BaTbU3yUYCHHBINIIOHATUIHBIHaNIIApaTKy
pCaxuMHUU.

uxuMudeckuecBomcTa. OKCHIBI, THIPOKCH
neruconvxkenesa(ll)

wxenesa(Ill).

JlemoHcTpauuu

B3aumoneiicTBue HaTpus c
BogOM.OKpamnBaHuenjlaMeHUMOHAMHUHA
TPUSTHUKAIIUSL.

OxkpamBaHUETIIIAMEHUHOHAMHUKAJTBIIN

o.
B3aumMoaeicTBHEOKCHIAKAIBIIUSICBOIOM.
Buneomarepuasbl:ropeHue)eJIe3aBKUCIIO
poaeuxiiope.

JlabopaTopHbIeNNIpaKTHYeCKHEePadoThL/ /a0
opamopHbie onvimbsl: O3HAKOMIIEHHEC
oOpa3namM aJTFOMHHHUSIMET OCILUIABOB.
AmMporepHBIC CBOICTBa
THAPOKCHUTAATIOMUHHUA.
KauecTBeHHBIEpEaKIIMMHANOHBDKEIIE3A.
ITpakmuyeckxuepabomol:
Ne6.JKECTKOCTBBOABIMMETOBIEEy CTPAaHEH
usl.
Ne7.PemeHuneskcrnepumMeHTalbHbIX3a0a
qroreMe«MeTauTbD).

Botuucnenusn

— NOYPaBHEHUSIMXUMHUYECKUXPEaK-
Ui, ecIn OJAWH W3 pPEarceHTOB JaH
BU30BITKCHITUCOACPKUTIIPUMECH;

— MacCCOBOMIOJIMBBIXOIATPOAYKTAP
€aKIuu

6llcnonb30BaTh npu
BBITIOJITHEHUNYYEOHBIX 3aJaHuil U B
MPOIECCEUCCIEN0BATEIBCKOMN
JIeSITEIbHOCTHHAYYHO-TIOIY IAPHY O
JINTEPATyPyXUMHUIECKOTOCOICPIKAHUS
,CIIpaBOY-
HbleMaTepuaisl,pecypcbllIHTepHEeTa

Oxonuanuemadi.

IIpumepHbIe

TeMbl,PaCKPbIBAIOLIUeIaH

Hbliipa3ae/nporpamMmel,
HKOJIHYeCTBOYACOB,0TBOAUMO
eHauXU3y4yeHHne

Ocnonnoeconepmanne

OCHOBHBIEBH/IbIIESATEILHOCTHOOYYAI0
muxcst

Pa3znend. Xumusinokpy:xamomasicpena(3 9)




Tema9.BemecrBanmarepu-
aJIbIBKU3HHYEJI0OBEKA
(3w

Hossre MaTepHUaIbI "
TexHoJioruu. BemecTBanMaTepruabIBIIOBC
€THEeBHOMKHU3HNYEIIOBEKa. X UMHSIHU3I0PO
BbE.

bezonacnoe HCIIOJIb30BaHNE
BEILIECTBUXUMHUYECKUXPEAKIITUHBOBIT

y.
IIpUpOAHBICHCTOYHHKHYTIICBOAOPOIOB (
yrois, OPUPOJIHBIN ras,
HedTh),MPOAYKTHIUXIIEPEPAOOTKH, UXPO
b

B OBITY M TIPOMBIIIIJICHHOCTH.

OCHOBBI DKOJIOTUYECKOM
TPpaMOTHOCTH. XUMHYECKOe3arpsI3HEHU
€OKpy’Karo-Ieil cpensl (IIpenebHO
IOy CTUMAasIKOHIIEHTPAIUSIBEIIECTB—
ITAK).

PoIBXMMHUMBPENIEHUNIKOIOT HIECKUXITPO
Onem

6XapaKTepu30BaTh pPOJIb XUMHH B pa3-
JIMYHBIXC(Eepax1esITeTbHOCTIITIONSH,0C
HOBHBIC BEIIIECTBA u
MaTepUaJIbL, IPUMEHICMbICBJKU3HUCOBPE
MEHHOTI'04YeJIOBEKa.

600BSICHATH YCIOBHUS
0e3011aCHOTOUCIIOIB30BAHUSBEIIICCTBU
XUMHYE-CKUXPEAKITHHBOBITY.

6 AHanu3upoBaTh u
KPUTHYECKHOIICHUBATHUH()OPMALIHIOO
BJIMSTHUUIIPOMBIIIJICHHOCTH,CEIILCKOTO
X031~
CTBa,TPAHCIIOPTAUIP.HACOCTOSTHUCOKP
yKaromencpensl.

6 YMeTh OKa3bIBaTh IIEPBYIO IIOMOIIb
MIPUXUMHIYIECKUXO>KOTaXHOTPABICHUSX

6l IpuHHMATH ydJacTtue B
00CYXICHUHIIPOOIEeM XHMHUYECKOH Wu
SKOJIOTHYe-
CKOWHANpaBICHHOCTH,BBICKA3bIBATHCO
OCTBEHHYIOTIO3UIUIOTIONPOOIEeMEHuIpe
JIaraTh BO3MOJKHBIC ITyTH e€peIeHUs!




IIpu pa3paboTke padoycii nporpaMMbl B TEMaTHYCCKOM IUIAHUPO-BAHUU JOJDKHBI OBITh YYTCHBI BO3MOKHOCTH
HUCHOJIb30BaAHHUS 3JICK-TPOHHBIX (LU (PPOBHIX)00Pa30BATEILHBIXPECYPCOB, IBIISIFOIIUXCIYICOHO-
METOANYECKUMUMAaTepUaIaMu(MyJIbTUMEIUUHBICIIPO-TPAMMBI,  JJIGKTPOHHbIE  YYEOHUKH H  3aJa4HUKH,
JIEKTPOHHBIE OHW-OJIMOTEKH, BUPTyaJbHBIC JabOpaTOpPUH, HUTPOBBIE MNPOTPAMMBI, KOJ-JCKIUH HUOPOBBIX

oOpazoBaTeIbHBIX pecypcoB),
HCITOJIB3Y €MBIMHIISIO0 Y UEHUSTMBOCTIU TAHUSIPA3JIMYHBIX T PY IIIITOIB30BATEIICH, IPEICTABIICHHBIMU B DJIEKTPOHHOM
(mudppoBom) BUC u peanu3yo-IuMHA TUTAaKTHIECKHUC BO3MOXHOCTH KT, comep kaHHe

KOTOpI)IXCOOTBCTCTByeT?,aKOHO,HaTeJ'II)CTByo606pa30BaHI/II/I.
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