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[NHOACHUTEJIbHAA 3AIIMCKA

[IporpaMma 1o XMMHUHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWsl COCTaBJIEHA HAa OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, mpeacraBieHHbx B DPI'OC OOO, a Ttakke Ha OCHOBe (enepasibHOM paboueid
pOrpaMMbl BOCHHUTAHUSA U € y4€TOM KOHLENIMM MPENOoAaBaHUs y4yeOHOro mnpeaMera «XuUMHSI» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit denepaiuu.

[IporpaMMa 10 XWUMUU JaéT TPEACTABICHHE O MENsAX, OOmed crpaTerun OOydYeHUs,
BOCIIUTaHUsI M DPa3BUTUA OOyYaroIUMXCs CPEACTBAMU Y4YyeOHOro IpeaMeTa, YCTaHABIUBAeT
o0s13aTesIbHOE MPEAMETHOE COJIEepKaHMe, IpelyCMaTpUBAeT pacHpelesieHHe ero Mo KiaccaMm MU
CTPYKTypUpOBaHHME IO pa3fesiaM M TéMaM IPOrpaMMbl [0 XUMHH, ONPEIENIIeT KOJIUYECTBEHHBIE U
KAUeCTBEHHbIE XapaKTEPUCTUKU COJEP)KaHUSA, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTh H3YUYCHUS
XUMHUH C YYETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4yeOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH O00yuaroIMXcCsl, ONpenesisseT BO3MOXKHOCTH IpeaMeTa A pealu3aluu
TpeOOBaHUH K pe3yJIbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEeIbHON MPOTPaMMBI HA YPOBHE OCHOBHOTO
oOuiero oOpas3oBaHMs, a TakXe TpeOOBaHMU K pe3ysibTaTaM OOyueHUs XUMHUM Ha YpPOBHE Liejeil
U3y4YeHUs NpeMETa U OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIbHOM AEATENIbHOCTH OOYdYaroLIerocs Io
OCBOCHMIO YUE€OHOT'O CO/IEP/KaHMSL.

3HaHME XMMHUU CIY’)KUT OCHOBOW 1751 (pOpMHpPOBAHHS MHUPOBO33PEHHUS O0YYaroUIerocs, €ro
NPEJICTaBICHUH O MaTepualbHOM €IMHCTBE MHpA, BAXKHYIO pOJIb UIparoT (popmupyemble XUMHEH
NpPEJCTaBICHNUs O B3aMMOIPEBPALICHUAX SHEPrHMHU M 00 HBOJIOLMM BEIIECTB B NMPUPOJE, O MyTAX
peleHus riI00anbHbIX Ipo0IeM YCTOHYHUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YIHEPTETHUECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3/IpaBOOXPAaHEHUSI.

H3yuenue xumuu:

- CIOCOOCTBYET pean3allid BO3MOXKHOCTEH ISl caMOpa3BUTHA M (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHATILHONW T'PaMOTHOCTH;

- BHOCHUT BKJaJ B ()OPMHMPOBAHUE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEW 00yyarommxcs,
HABBIKOB UX CAMOCTOSATEIbHOM Yy4eOHOI AESITeTbHOCTH, SKCIIEPUMEHTABHBIX U HUCCIIEI0BATEbCKUX
YMEHHH, HeOOXOIUMBIX KaK B IOBCEAHEBHOM XHM3HH, TaK U B PO(HECCUOHATILHOM e TeIbHOCTH;

- 3HAKOMHUT CO CTIEHU(UKON HAyYHOTO MBIIIJICHHUS, 3aKJIa/IbIBAET OCHOBBI 1IEIOCTHOTO B3TJIs/1a
Ha €IMHCTBO MPUPOJBI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM 3TAIIOM

- B (popMHpOBaHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYarOIIUXCsl;

- c11ocoOCTBYeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOU BKJIa/l B 9KOJOIMUYECKOE 00pa3oBaHHe 00yUarOMIUXCS.

JlaHHbIe HampaBieHUs B OOYYEHMHM XHMUHU OOECIEYMBAIOTCS CHEUU(UKON comepKaHus

y4eOHOro MpeaMeTa, KOTOPBIM SBJISETCS MeNaroruuyeckd aJanTHPOBAaHHBIM OTpa)KeHHEM 0a30BOM
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HayKHM XMMUU Ha OIIpe/IeIEHHOM JTalle e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO O0IEro oOpa3oBaHHs OPUEHTHPOBAH HA OCBOEHHE
00y4arIUMUCA CUCTEMbI [E€PBOHAYAJIbHBIX IMOHATUN XUMHUHU, OCHOB HEOPraHUYECKOM XHMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHATHH OPraHU4YeCKON XUMUH.

CrpykTypa copepkaHusi HPOTrpaMMbl 10 XUMHHM c(OpMHUpOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja k e€ uzyuenuro. CopepxxaHue CKIaabIBa€TCs U3 CUCTEMbI IOHATUH O XMMHUYECKOM JIEMEHTE
M BEIIECTBE M CHUCTEMBbl NOHATHH O XUMHUYecKoM peakuuu. OOe 3TH CUCTEMBI CTPYKTYpHO
OpPraHU30BaHbl 0 MPUHLMITY IOCIEI0BATEIbHOIO PA3BUTUS 3HAHMH Ha OCHOBE TEOPETHUYECKUX

MPEJICTaBICHUN PAa3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOT'O YUCHHA KaK OCHOBLI BCECTO €CTCCTBO3HAHMA,

[Tepuoanueckoro 3akona . 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

YYEHUS O CTPOEHUU aTOMa U XUMUYECKOU CBA3H;

— MpPEICTAaBICHUN 00 3JIEKTPOIUTHUECKON AUCCOLMAIMH BELIECTB B paCTBOpaXx.

Teopernuyeckne 3HaHHMS PACCMATPHUBAIOTCA HA OCHOBE OMIIMPUYECKM IIOJYYEHHBIX U
OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS TOCIIEOBATEIBHO OT OJHOTO YPOBHSI K APYTOMY, BBITIOTHSIS
GyHKIMU OOBSCHEHUS U NPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH MPaKTHUECKOTO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BELIECTB.

OcBoeHHME mMporpamMmbl MO XHUMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABIECHUS O
XUMUYECKOM COCTABJISIIOLIEH HAy4YHOM KAPTUHBI MHpAa B JIOTMKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHMs K HAay4YHOMY 3HaHMIO M METOJaM II0O3HaHUs B Hayke. M3yueHue xumuu
IPOMCXOIUT C MPUBJICYCHUEM 3HAHMH M3 paHee M3yYEeHHBIX y4eOHbIX HpeaMeToB: «OKpy Karoliuii
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Ipn u3yyeHUM XMMHUU TOPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HAyKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOHN N1eATEeIbHOCTU YEJOBEKa M KakK OJIHOTO M3
KOMIIOHEHTOB MHMPOBOHM KYJIbTYpbI. 3a/ilaya yueOHOTo MpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAaHUM — BaKHEHIIUX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX MOJOXKEHUH,
JOCTYIHBIX 000OIIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, S3bIKa HayKu, B MPUOOIIEHUN K HAyYHBIM
MeTOJIaM MO3HaHUS MpU W3YUYEHHM BEIIECTB U XMMHMUYECKUX PeaKlHil, B JOPMUPOBAHUU U PA3BUTHH
MO3HABATENBHBIX YMEHMH M HUX TNPUMEHEHMH B  y4yeOHO-TIO3HABaTe€IbHOH U y4eOHO-
UCCIIEIOBATEIbCKON JEATENbHOCTH, OCBOCHUHU IpaBHJI 0€30MacHOTO OOpallleHUs C BELIeCTBaMHU B
MTOBCEJHEBHOM KU3HH.

[Ipy wm3ydyeHMH XHMMHH Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHHsS BaXHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

— (GopMHpOBaHHE HHTENIEKTYaJbHO PAa3BUTOM JHMYHOCTH, TOTOBOH K CamM00Opa30BaHUIO,

COTPYJIHUYECTBY, CaMOCTOSITEJIbHOMY NPUHATHUIO PEUIEHHH, CIIOCOOHOM alanTUpoBaThCs K OBICTPO
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MEHSIOLITUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHUCTEMATHYECKOe NpHOOIIeHHE OOydJarmuxcs K
CaMOCTOSITENILHON TMO3HABATEIHHON ACSITETbHOCTH, HAYYHBIM METOAAM IO3HaHUsS, (OPMUPYIOUTUM
MOTHBAIIMIO U Pa3BUTHE CLIOCOOHOCTEH K XUMUU;

— o0ecrneuyeHue YCIOBHH, CIOCOOCTBYIOIIUX MNPUOOPETEHUIO OOYYarOIIMMHUCS —OIBITa
Pa3HOOOpa3HOM JIESTENIbHOCTH, IIO3HAHMUS W CaMOMNO3HAHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUOB JIEATEIbHOCTH;

— ¢opmupoBaHue oOIIEH (PYHKIMOHAIBHON M €CTECTBEHHO-HAy4YHOH TPaMOTHOCTHU, B TOM
yHclie YMEHUN OOBSCHATH M OLICHUBATH SIBJICHHS OKPYXKAIOIIEro MUpPA, UCIOJb3Yys 3HAHUS U OIbIT,
MOJTyYCHHBIC PU U3YYCHUN XUMUH, IPUMEHAITH X MPHU PEHICHUH MPOOJIEM B TIOBCETHEBHOM KU3HU H
TPYAOBOM AEATEIbHOCTH;

— (opmupoBaHHe y OOYYarOMIMXCS T'YMAaHUCTUYECKUX OTHOIIECHUH, MOHUMAaHUS LIEHHOCTH
XUMHUYECKHUX 3HaHUU AJI BBIPaOOTKH 3KOJOTHYECKH 11€TIECO00Pa3HOT0 OBEICHUS B OBITY U TPYIO0BOM
JESATETLHOCTH B LEJSIX COXPAHEHUS CBOETO 37J0POBbS U OKPY>KAIOIIEH MPUPOJTHON CPEIbL;

— pa3BUTHE MOTUBAIIMHU K 00YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha
OCHOBE YCBOCHHs OOIIEUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis u
HAIPaBIEHHOCTHU JalIbHEHIIET0 00yYEeHHUS.

OO0miee 4YKMCIIO YacoB, OTBEAEHHBIX I W3YYCHUS XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, coctaBiseT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hefien0), B 9 kimacce — 68 yacoB

(2 gaca B HezemIO).



COJEPKXAHUE OBYYEHUSA
8 KJIACC

IlepBoHaya/bLHBbIE XUMHYECKUE TOHATHS

IIpenmer xumuu. Ponb xuMuu B )KM3HU YenoBeka. XMMUS B cUCTeMe Hayk. Tena u BeliecTsa.
dusnueckue cBONCTBA BEIIECTB. ArperarHoe cocTosiHue BemecTs. [IonaTue o Mmeronax no3HaHus B
xuMud. Yuctele BemiecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 3T1eMEHTBI. CUMBOJIBI XUMUYECKUX 3J1EMEHTOB. [IpocThie u
CJIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysia. BaleHTHOCTb aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH [TOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs MOJIEKyJIipHas Macca. MaccoBas
J10J11 XMMUYECKOT0 3JIEMEHTa B COEIMHEHHUU.

KonnyectBo BeniectBa. Mosib. MosnsipHast Macca. B3anMocCBsI3b KOJIMUECTBA, MACChI U YHCIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMysiaMm XUMHUECKUX COCUHEHUH.

duznyeckue U XMMUYECKUE BJIEHUS. XUMHUUYECKask peakius 1 e€ Npu3HaKku. 3aKOH
COXpaHEHHS MacChl BeIIECTB. XMMHUECKUE ypaBHeHUs. Kiaccudukanms XuMU4ecKuX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii y3xcnepumenm:

3HAKOMCTBO C XMMUYECKON MOCY A0, MpaBUiIaMH paboThl B 1a00paToOpuu U npuéMaMu
oOpartreHus ¢ 1ab0paToOpHBIM 000PYAOBAaHUEM, H3YUCHHE U ONTMCAaHUE (PU3NUYECKUX CBOMCTB 00pa3IloB
HEOpPraHMYEeCKUX BEIIEeCTB, Ha0M0JeHNe (PU3NYECKUX (IIaBJIeHUE BOCKA, TassHUE JIbJa, PAaCTHpaHHe
caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUs BOJIbl) U XMMUYECKHUX (TOPEHHE CBEYH, TPOKATNBAHUE
MeIHON IIPOBOJIOKHU, B3aUMO/IEHCTBUE MeJla C KUCIIOTO) SIBJIEHUH, HAOII0IEHHUE U ONIMCaHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKkuil (pa3aoKeHue caxapa, B3auMOAeCcTBHE CEpHOI
KHCJIOTHI C XJIOpUJIOM Oapusl, pazioxeHue ruapokcuaa meau (1) npu HarpeBanuu, B3anMoelicTBre
xene3a ¢ pactBopoM conu meau (11), n3ydyeHnue crnocoboB pazieneHus: cMeceil: ¢ MOMOIIBI0 MarHuTa,
¢GuIbTpOBaHKE, BhIIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, IpoBeJeHUE OUYUCTKH TOBApEHHOMN
coJiu, HaOMIOZICHHUE U OTIMCAaHUE Pe3yIbTaTOB MPOBEACHHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHsI MacChl, CO3IaHUE MOJICTICH MOJIEKYJT (IAPOCTEPIKHEBBIX ).

Baskueiinue npeacTraBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech ra3os. CocraB Bo3ayxa. Kuciopos — 351eMEHT U IPOCTOE BELECTBO.
Haxoxnenue kuciaopoja B mpupojie, pu3ndeckie U XMMHUECKHUe CBOMCTBaA (peakIy ropeHust).
Oxkcuppl. [Ipumenenue kuciaopoaa. CriocoObl NOTyYEHUS! KUCIOPOa B JaOOpaTOpUH U
npoMmsblIeHHOCTH. KpyroBopot kuciopona B npupojie. O30H — aJIoTpOnHas MOJU(PUKAIHS
KHCIIOpO/a.

TennoBoii 3¢ hexT XuMHUUeCcKol peakiu, TEPMOXUMHUYECKHUE YPAaBHEHUS, K30~ U



SHIOTEPMHUUYECKHUE peakuu. TOIMBO: yroiab U METaH. 3arps3HEHNUE BO3/1yXa, YCUIIEHUE TAPHUKOBOIO
addekra, pa3pylnieHre 030HOBOTO CIIOSL.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupoie, PU3nIecKue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oTyueHus. KucioTs! u comu.

Mounsipabiii 00bEM ra3oB. PacuéTel 10 XUMHUYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Bona kak pactsopurens. PactBopsl. HacsieHnHsie u
HEHACBILLICHHBIE pacTBOPbL. PacTBOpUMOCTB BelIeCTB B BoAE. MaccoBas A0JIs1 BELECTBa B PaCTBOPE.
Xumnueckue cBoicTBa BoAbl. OcHOBaHUs. Posb pacTBOPOB B IPUPOJIE U B KU3HU YEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arps3HeHue NpupoaHbIX BoA. OXpaHa M OYMCTKA PUPOIHBIX BOJI.

Krnaccudukanus Heopranmueckux coeauaennid. Oxcuapl. Kimaccudukanmst okcuaos:
coyieo0Opa3yrorniue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEpHBIC) U HecoeoOpasyrontue. HomeHkmarypa
OKcUI0B. PU3nyecKre U XUMHUYECKHE CBOKCTBa OKCUAOB. [lonyueHne okcuoB.

OcnoBanus. Knaccudukaiiyus ocHOBaHUH: METOYU U HEPACTBOPUMBIE OCHOBAHHUSI.
Howmenkiarypa ocHoBanuil. @u3nuecKue U XUMUYECKHE CBOMCTBA OCHOBaHMi. [loryuenune
OCHOBAaHMH.

Kucnotsl. Knaccuduxanus kucinot. Homenkiarypa kucioT. @uznyeckue 1 XuMUYecKue
cBoiicTBa kucior. Pan akrusnoctu metauios H. H. bekerosa. Ilosnyyenue kucior.

Comu. Homenknatypa coneid. @uznueckne 1 XUMUYECKHe CBocTBa cosiel. [lomydenue comeil.

I'eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTpeieNieHUe CoJepKaHMsI KUCIOPoa B BO3IyXe, MOTyueHue, cooupaHue,
pacro3HaBaHUE ¥ U3YYCHHE CBOMCTB KUCIOPOa, HAOII0IeHNE B3aUMOICHCTBUS BEIIIECTB C
KHCIJIOPOJIOM M YCJIOBUSI BOSHUKHOBEHHUS U MIPEKPaIICHUs TOpeHus (TI0kapa), 03HAKOMIJICHHUE C
o0pasiamMu OKCHJIOB M ONMCAHUE UX CBOMCTB, MOJyYCHHE, COOMPaHKE, PACIIO3HABAHUE U U3yUYCHHE
CBOICTB BoJI0pO/ia (TopeHue), B3aumMo ieiicTBre Boopoaa ¢ okcuaom menu (I1) (BozmoxHO
UCIIONIb30BaHUE BUACOMAaTEpUasoB), HaOIOJeHIEe 00pa3lloB BEIIECTB KOJTUYECTBOM | MOIIb,
MCCJIEI0BAaHNE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHHE
PacTBOPOB € OMPENETEHHON MAaCCOBOM J0JIe paCTBOPEHHOTO BEIIECTBA, B3aUMOIEVCTBHUE BOJIBI C
MeTallJIaMH (HaTpUeM U KaJbI[eM) (BO3MOKHO HCIIOIh30BaHHE BUIEOMATEPHAIOB), UCCIIEIOBAHHE
00pa3I10B HEOPraHWYECKUX BEUIECTB PA3TUYHBIX KIIACCOB, HAOIIOIEHNE U3MEHEHUS OKPACKH
WHIUKATOPOB B PacTBOpax KUCJIOT U IIEN0oUeH, n3ydeHne B3aumoaeicTus okcuaa meau (I1) ¢
PacTBOPOM CEPHOM KUCITIOTBI, KUCIOT C METAJUIaMH, PEAKIIUN HEUTpAIU3alUH, IOTyYeHUE
HEpPacTBOPUMBIX OCHOBAHHH, BBITECHEHHE OJHOTO METaJlJIa APYTHUM U3 PacCTBOPA COJIM, PELICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 1o Teme «BaxkHeime kinacchl HEOPraHUYECKUX COSAMHEHUI.

Ilepuoanueckuii 3axoH u Ilepuoanyeckas cucrema xumudeckux djiementos /1. H.



MenpeneeBa. CTpoeHue aToM0OB. XUMH4YecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KIACCH(PUKAIIUU XUMUYECKUX FIEMEHTOB. [IoHATHE 0 TpynIax CXOIHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEIT0YHO3EMEIbHbIE METAILIbI, TaJIOTeHbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aMm(poTepHbIe OKCUABI U TUAPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cuctema XuMU4eckux 3jeMeHToB J1. 1. Menneneesa.
KopoTkonepuoanas u jymHHONIeproaHas GopMbl [lepruoaudeckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB
. N. Menneneena. [lepuoanl u rpynibl. DU3MYECKHI CMBIC HOPSAKOBOIO HOMEpPA, HOMEPOB
NE€pUO/Ia U IPYIIIbI JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHbIX sjiep. M3oTomnbl. DnekTpoHsl. CTpoeHUE 3JEKTPOHHBIX
000510ueK aTOMOB TIepBbIX 20 xuMuueckux snemeHToB lleproanueckoit cuctems . 1. Menpaeneena.
XapakTepucTuka XMMHUYECKOT0 3JIEMEHTA 110 ero noyioxkeHuto B [lepuoanueckoit cucreme /1.

H. Meunneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHSA HAyKU U npakTUKU. [[. . MeHnneneeB — yu€HbIi U rpaXkJaHUH.

Xumnueckas cBsa3b. KoBaneHnTHas (ToJIIpHAas U HETIOJISIPHAS) CBSI3b. DJIEKTPOOTPUIIATEILHOCTh
XUMUYECKUX AJIeMEHTOB. IOHHas CBS3b.

Crenensb okucienus. OKUCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Tpoliecchl okucnenus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue 00pa3loB BEIIECTB METAJIJIOB U HEMETAIJIOB, B3aUMOJICHCTBUE THAPOKCHA IIMHKA C
pacTBOpaMu KUCIOT U LIEI0Yel, TPOBEJCHUE ONBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI OKHCIUTENBHO-
BOCCTaHOBUTENBHBIX PEAKIUH (TOpEHUE, PEaKIIUU Pa3I0KEHUs, COSTUHEHHS).

Mesicnpeomemmwie céasu

Peanusanus MexnpeIMeTHBIX CBSA3€M MPU N3yYEHNN XMMUU B § KJIacCe OCYIIECTBIISIETCS Yepes
HCITOJIH30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHATUN, TaK U MOHSATHH, SIBIISIOIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mre ecTecCTBeHHO-HAYYHbBIE TIOHATHUS: HAYUHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KIaccuuKaIus, nepuoJuIHOCTb, Ha0II0IeHNE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHNE,
MO/J1€]Ib, SIBJICHUE.

®duznka: MaTepusi, aTOM, FIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
Pao0aKTUBHOCTh, MOJICKYJIa, AIMEKTPUUIECKUH 3apsijl, BEIIECTBO, T€J0, 00BEM, arperaTHOE COCTOsTHUE

BEIIIECTBA, Ta3, GU3NYECKUE BETUINHBI, UHUIIBI H3MEPEHUsI, KOCMOC, TUIAHETHI, 3BE3/161, COTHIIE.
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buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIE TOPOIbI, TOJIE3HBIE UCKOTIAEMBIE,
TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peakusi

Ilepnonnueckuit 3akoH. Ilepuonnueckas cuctema XuMU4eckux 3jeMeHToB J1. 1. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
IEpUOJIOB, KaJIHsl, KaJdbLUs U UX COAUHEHUH B COOTBETCTBUH C IIOJIOKEHNUEM JIEMEHTOB B
[Tepuonuyeckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrtpoeHne BemecTBa: BUIbI XUMUYECKON CBSI3U. THITBI KPUCTAIUTMYECKUX PEHIETOK,
3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THITA KPUCTAUTUIECKON PEIIETKN U BUIa XUMUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIIeCTB. XUMUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIUXCA K PA3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCAMHEHUH, FTeHeTUUECKas CBsI3b
HEOPTraHMYECKUX BEIIECTB.

Knaccugukanus XuMHUecKuX peakiuii o pa3IMIHbIM IPU3HAKaM (10 YUCITY U COCTaBY
YUYacCTBYIOLIMX B PEaKI[MH BELIECTB, 110 TEIII0BOMY 3(P(eKTy, 10 U3MEHEHHIO CTEIIeHENH OKUCICHUS
XMUMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 10 YYAaCTHIO KaTaau3aropa). DK30- U 3HJ0TEPMUYECKHE
PEaKIy, TePMOXUMHUYECKUE YPaBHEHHS.

[TonsiTre o ckopoctu xuMHuueckoil peakuuu. [Tonsarre 06 oOpaTUMbIX U HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHsATHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [lonsTie o karanmse.
[TonsTHE O XUMHUUECKOM paBHOBeCHH. DAKTOPBI, BAUSIOIINE HA CKOPOCTh XUMUYECKOH peakiuy u
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKIINH, HIEKTPOHHBIN OalaHC OKUCIUTENbHO-
BOCCTaHOBUTENBbHON peakiu. CocTaBleHNEe ypPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIUil
C MCIIOJIb30BaHMEM METO/1a AJIEKTPOHHOI0 OajaHca.

Teopust 2MEKTPOIUTUUECKON JUCCOLMALIUH. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTnoHsl,
AHWOHBI. MEXaHM3M JMCCONMAITIH BEIIECTB C Pa3IMYHBIMU BHIaMU XUMHUYECKON CBsi3U. CTereHb
nuccounanuu. CHUbHbIE U c1a0ble 3J1eKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS peakIii HOHHOTO 0OMeHa, MOJHbIE U
COKpaIllEHHbIC HOHHBIE YpaBHEHUS peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUN U COJIeH B CBETE
MIPEACTABICHHH 00 AJIEKTPOIUTHIECKOM aucconnanun. KadecTBeHHbIe peakiny Ha HOHBI. [loHATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJICJIIMU KPUCTAITMUECKUX PEHIETOK HEOPraHUYECKHX BEIECTB —

METaJIJIOB U HeMeTaJlJIoB (rpaduTa U arMasa), CJI0KHBIX BEUIECTB (XJIOpUIa HATpus), UCCIIeI0BaHUE
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3aBUCUMOCTH CKOPOCTH XMMUYECKOH peaky OT BO3ACHCTBUS pa3IHuHbIX (PAKTOPOB, HCCIIEOBAaHUE
JIEKTPONPOBOIHOCTH PAaCTBOPOB BELLECTB, MPOIIECCa JUCCOLMALUN KUCIIOT, EN04YeH U coeit
(BO3MOYHO HCITI0JIb30BAHKUE BUJIEO MAaTEPUAJIOB), IIPOBEAECHHUE ONBITOB, MIUTFOCTPUPYIOIINX TPU3HAKU
IPOTEKaHUs peakluii HOHHOro oOMeHa (00pa3oBaHue Oca/ika, BbIJENIEHHE Ia3a, 00pa3oBaHUE BOBI),
OIIBITOB, MJUTIOCTPUPYIOLINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKINH (TopeHue,
peaxKuy pasyioKeHUs, COETUHEHMS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEILIECTB C IIOMOILBIO
KAauEeCTBEHHBIX pEaKLUil Ha MOHBI, PEILIEHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertasuibl 1 UX coeUHEHUS

OOmas xapakTepucTiKa rajioreHoB. OCoOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTEIIEHU
okucnenus. CTpoeHne U (pU3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — TAJOI€HOB. XUMHUYECKUE
CBOICTBa Ha mpUMepe XJIopa (B3aUMOJICHCTBUE C METaNIaMU, HEMETAJUIAMH, IIEJI0UaMHu ).
Xnoposonopol. CossiHas KUCI0Ta, XMMUYECKHE CBOWCTBA, IIOJyYeHHe, MpuMeHenue. JlelictBue
XJIOpa U XJIOPOBOZOPO/A HAa OPraHU3M yelloBeka. BaxxHele XJ10puabl U UX HaXOKICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnel. OcoO€HHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTeneHH okuciaeHus. CTpoeHue u Gu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOITHBIE MOJU(PHUKALIMY KUCIOPOIa U cepbl. XUMUUECKUE CBOMCTBA CEPBI.
CepoBonoposi, crpoeHue, Gpu3ndeckrue 1 XuMuueckre cBoiictBa. OKCH/IBI Cephl KaK MPEICTaBUTENN
KHUCIIOTHBIX OKCHA0B. CepHasi KUCIoTa, (pU3ndeckre U XMMHUYECKHUe CBOICTBa (001I1e KakK
MpEJICTaBUTEINS KJlacca KUCIIOT U criennduyeckne). XuMUYeCKUE peakliiy, JIexKalllle B OCHOBE
IPOMBIIIJIEHHOTO CII0C00a MOy4YeHUs cepHON KUCIOThI. [Ipumenenue cepHoit kuciaotel. Comu
CepHOM KHCIIOTHI, KAaUeCTBEHHAs peakius Ha cyab(ar-uoH. HaxoxaeHnue cepbl 1 €€ coelMHEHHH B
npupoie. XMMHUECKOE 3arps3HEHHE OKPYKAIOLIeH cpesibl COeAMHEHUSIMU Cepbl (KUCIOTHBIE 0K/,
3arpsi3HeHUE BO3AyXa U BOAOEMOB), CIOCOOBI €r0 MPeJOTBPAILCHHUS.

OO6mas xapakrepucTuka 3jeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOECHUS aTOMOB,
XapaKTepHbIE CTEIIEHN OKUCIIEHUS. A30T, paclipOCTpaHEHHE B IPUPOIE, PU3NUECKUE U XUMUYECKHE
cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero pu3nueckue 1 XMMUYeCK1e CBOWCTBA,
nosrydyeHue u npumeHeHue. Conu aMMOHUS, UX GU3NYECKUE U XUMUYECKHE CBONCTBA, IPUMEHEHHE.
KauecTtBeHHast peakiivs Ha HOHbI aMMOHUS. A30THasl KMCIIOTa, €€ Moty4eHue, (pu3nieckue u
XHUMHUYECKHE CBOMCTBA (0OIIHMe KaK MMPeICTaBUTEN Klacca KUCIIOT U Celu(pUIecKre).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHMSI B KAUeCTBE MUHEPAIbHBIX YA0OpeHHH. XUMHUYecKoe
3arpsi3HEHNE OKPY’Karollei cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAU, 3arpsi3HEHNE BO3/1yXa,
MOYBHI U BOJI0EMOB). Docdop, autoTpornHbie Moaudukanuu Gocdopa, GU3NIecKue 1 XUMHIESCKUE
cBoiictBa. Okcun docdopa (V) u dochopras kucnora, hpusnuecKkue 1 XUMUIECKHE CBONCTBA,
nony4enue. McnonpzoBanue ¢pocharoB B kKauecTBe MUHEPAIBHBIX YA0OPEHUH.

O6mas xapakrepuctrka 31eMeHToB [VA-rpynmnel. OcoOeHHOCTH CTPOEHUS aTOMOB,



XapaKTepHbIE CTEIIEHU OKUCIIEHUS. YTIIepo/, aJUIOTPONHbIE MOIU(PUKALIMH, PACIPOCTPAHEHHUE B
npupoe, Gpu3ndeckue 1 XUMHYECKHe cBoicTBa. AncopOuus. KpyroBopor yrieposaa B mpupoe.
Oxcupl yraeposa, ux (pusnueckue U XMMUYeCKHUe CBOMCTBA, AEWCTBUE HA )KUBbIE OPTaHNU3MBI,
HOJIy4YCHUE ¥ IPUMEHEHUE. DKOJIIOTHYECKUE POOIeMBl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUII0Te3a IN100aIbHOT0 MOTEIJICHNs KJIMMaTa, TAPHUKOBBIA 3P PEKT. YTonbHas KUCI0oTa U €€ COH, UX
¢u3nueckre 1 XMMHYECKHE CBOMCTBA, MOJyueHHe U MpuMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-MOHBIL. Vcronp3oBaHne KapOOHATOB B OBITY, MEITUIIMHE, TIPOMBIIIIIEHHOCTH U CEIbCKOM
XO035MCTBE.

IlepBoHauyaibHBIE TOHATUSA 00 OpPraHUYECKHUX BEILIECTBAX KaK O COEJUHEHUAX yriepoaa
(MeTaH, 3TaH, 3TUJICH, alleTHJICH, STAHOJI, TIMIEPHH, YKCYCHAasl KUCIO0Ta). [IpupoiHbIe HCTOUHUKH
YII1€BO10POAOB (Yroiib, IPUPOIHBIN ra3, HEPTH), NPOAYKTHI UX HepepaboTKu (OEH3UH), UX POJIb B
ObITY ¥ IPOMBILIUIEHHOCTH. [ToHATHE 0 OMOOTNYECKH Ba)XKHBIX BEILIECTBAX: JKUPAX, ONKax,
YIJIE€BOAAX — M UX POJIM B XKHU3HH yesloBeka. MarepuaabHOe eIMHCTBO OPraHUYECKUX U
HEOPTraHMYECKUX COCTMHEHUH.

Kpemnuuid, ero ¢pmu3zndeckne 1 XUMHUECKUE CBOICTBA, MOydYeHue U npuMeHenne. CoenHeHus
KpeMmHus B nipupoze. O0mue npeacrasienus o6 okeuae kpemuus (IV) u kpemMHueBoil kuciore.
CunMkarsl, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaskHeilne cTpouTeabHble MaTepUallb:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [Ipobaembl 6€30MacHOr0 UCTIOIB30BAHUS
CTPOMTENBHBIX MaTEPHAIOB B TIOBCEHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa31i0B HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, IPOBEACHNE
Ka4eCTBEHHBIX PEAKIIMI Ha XJIOPUA-UOHBI U HAOJIOICHNE IPHU3HAKOB WX MTPOTEKAHHMSI, OTIBITHI,
oTpakaromme GU3NIECKre M XUMHUECKHE CBOMCTBA TAJIOT€HOB M UX COCMHEHUH (BO3ZMOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHUE ¢ 00pa3liaMu XJIOPUIO0B (TaJlOreHUI0B),
O3HaKOMJIEHHE ¢ 00pa3aMu cepbl U €€ COeMHEHUSIMH (BO3MOYXKHO UCIIOJIb30BaHHUE
BUJIEOMATEpHaJIOB), HAOIIOJeHNE Tpoliecca OOyTIMBaHMs caxapa Mo 1eHCTBHEM
KOHUEHTPUPOBAHHOMN CEpHOU KUCIIOTHI, U3yUYEeHUE XUMUYECKIX CBOICTB pa30aBiIeHHON CEpHOI
KHCJIOTHI, TPOBE/IEHNE KaUeCTBEHHOMN peakliuy Ha cyiab(GaT-uOH U HaOII0eHHe MTpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa U UX COeTUHEHU I
(BO3MO’KHO HCIOJIB30BAHNE BHIEOMATEPUANIOB), 0Opa3iaMu a30THBIX U (HocPOpHBIX yI00peHuil,
noJjlydyeHue, coorpanue, pacrio3HaBaHHe U U3yYeHHE CBOICTB aMMHaKa, IPOBE/IEHNE KaUeCTBEHHbIX
peakmuii Ha HOH aMMOHUS B (hocdaT-uoH M U3yUEeHHE PHU3HAKOB WX MPOTEKAHHSI, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C MeIbI0 (BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
u3ydeHne MoJieNiel KpUCTATMUECKUX PEeIETOK anmasa, rpaduta, GyiiepeHa, 03HaKOMIIEHHUE ¢

MIPOLIECCOM aJCOPOLIUU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
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MIPOTUBOTa3a, MoJlydeHue, coorupanue, pacrio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBEICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT U CHJIMKAT-UOHBI U U3YYEHUE TPU3HAKOB UX
IIPOTEKaHHUs, O3HAKOMJICHHUE C MPOIYKIUEN CUIIMKATHON ITPOMBIIIJIEHHOCTH, PELIEHNE
SKCHEPUMEHTAIBHBIX 33/a4 110 TeMe «BaxxHelnme HeMeTaluibl U UX COSAUHEHUS».

MeTa/libl M MX COCIUHEHUS

OO01mas xapakTepruCcTUKa XUMUIECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TOJIOKCHHUS B
[lepuonnueckoii cucreme xumuueckux aemeHToB . Y. MenzeneeBa u crpoenus aromoB. CTpoeHue
MeTauioB. MeTraminueckas CBA3b U METAJUNINYECKAs] KPUCTAIUINYECKAs] peHIETKA. DIEKTPOXUMUYECKUI
psiA HanpspKeHU MeTaisioB. Gu3nyecKue 1 XUMUYECKHe CBOMCTBA MeTa/uioB. Ob1ue crniocoObl
NOJTy4eHHs MeTauIoB. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aITUTHI KX OT KOPPO3UH.
CmnaBel (CTalib, YyTyH, TIOPATIOMUAHUN, OpOH3a) ¥ UX IPUMEHEHHE B OBITY ¥ POMBIIIUIEHHOCTH.

[{enounble MeTaIbL: OJI0kKEHUE B [lepnonnueckoi cucreMe XuMUYECKHUX JIEMEHTOB /.

W. MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJAeHUE B pupoae. dusnyeckue U XuMUYECKUE CBOKMCTBA
(Ha mpumMepe HaTpus U Kainust). OKCHUIbI U TUIPOKCHUIBI HATPHS U Kaius. [[puMeHeHne menouHbIx
METAJJIOB U UX COECMHECHUM.

[I{enouHO3eMeNbHBIE METAUIBI MATHUH U KaJblUi: nonoxeHue B [lepuoanueckoit cucreme
xuMuueckux anemeHToB . 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HAXOXKIECHUE B IPUPOJIE.
®dusnueckue U XUMHUYECKUE CBOMCTBA MarHus U Kaiuplius. BaxkHeimue coequHenns Kaiblus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmroMuHU: onoxxeHue B [leproanyueckoi cucteMe XMMUYECKUX 3J1IEMEHTOB /1.

W. MenpeneeBa, cTpoeHUE aTOMa, HAX0XKJI€HHUE B npupoe. Pu3nueckue 1 XMMUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCUIA U THUIPOKCHIA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuueckux 3nemeHToB /1. 1. Mennaeneena,
CTpPOEHHE aToMa, HaXOXAeHHE B Mpupojae. PU3ndyeckue 1 XuMUUECKHe CBOMCTBa kene3a. OKCHpbl,
ruapokcuabl U comu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa U MoTy4YeHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMyi METAIJIOB U CILJIaBOB, UX (PU3NYECKUMU CBOWCTBAMU, U3yUEHUE
PE3yIBTATOB KOPPO3UH METAIIOB (BO3MOKHO MCITOJIb30BAHNE BHIEOMATEPHAIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHS OKCH/IA KAIBIIHSI U HATPUS C BOJIOH (BO3MOKHO UCIIOIB30BAaHUE BUIEOMATEPHATIOB),
UCCIIEIOBaHME CBOMCTB JKECTKOW BOJIBI, pOIlecca TOPEHHSI Kele3a B KUCIOpoie (BO3MOKHO
HCITOJIh30BAaHNE BHJICOMATEPHAIIOB), TPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIINil HAa HOHBI:
MarHusi, Kajublus, aTloOMUHMS, ITUHKA, xene3a (1) u sxenesa (I11), mexn (II), Habmronenne n onmucaHue
MPOLIECCOB OKPAIIMBAHUS MJIAMEHH MOHAMU HATPUS, Kalus U KaJIbLUsI (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPHAJIOB), UCCIIEJOBaHHE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS U THIPOKCHIA

HUHKA, pCIICHUEC OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Baxxneimnne MeTalIbl M UX COCAUHCHUA.
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XuMHUS U OKPY/KAOIIAs cpeaa

BeuecTBa 1 MaTrepuaisl B IOBCEAHEBHOM XKU3HU ueoBeka. be3omnacHoe ucnonb3oBaHue
BEIIECTB U XMMHYECKHUX peakiuii B ObITy. [lepBasi TOMOIIb MPH XUMUYECKUX 05KOTaX M OTPABIICHUSX.

XuMUYecKoe 3arpsi3HeHUE OKpYsKarollei cpebl (mpeenbHas JoMyCTUMasi KOHLIEHTPALUs
BemecTs, ganee — [1J1K). Posib XuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3oB MaTepraioB (CTEKIIO, CINIABbl METAJUIOB, TOJIMMEPHBIE MAaTEPHAIIBI).

Meostcnpeomemnvwie ceasu

Peanuzanust MeXnpeaAMETHBIX CBSA3EH NMPU U3yUYEeHUU XUMUU B 9 Kilacce OCYIIECTBISIETCS Yepes
MCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK U MOHSATUH, SIBIISIOIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01re ecTecTBEHHO-HAYYHbIE TIOHATHS: HAyUHBIH (DaKT, rUNOTEe3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIaccuuKaIys, nepuoJuIHOCTb, Ha0II0IeHNE, SKCIIEPUMEHT, MOIETUPOBaHNE, U3MEPEHNE,
MOJICJTh, SIBJIICHUE, ITAPHUKOBBIN 3()D(PEKT, TEXHOIOTHS, MATEPHAIIBI.

dusuka: MaTepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUI, U30TOIIbI,
PaZo0aKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUH 3apsi/l, TPOBOAHUKH, MTOJIYIPOBOJIHUKH, TUIIEKTPHKH,
(b oTORIEMEHT, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, PacTBOD,
pacTBOPUMOCTbh, KPUCTALTUYECKAS PEIIETKA, CIIaBbl, PU3NUECKUe BEIMUYUHBI, €IMHUIIBI U3MEPEHHUS,
KOCMHUYECKOE IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: porocunres, qpixanue, 6uocdepa, sKocucTemMa, MUHEpAIbHbIE YA0OPEHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTaTEeNIbHbIE BEIECTBA.

I'eorpagus: atmocdepa, rugpocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbL, OJIE3HBIE HCKOIIAEMBIE,

TOILJIMBO, BOJIHBIE PECYPCHI.

12



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yIbTaThl OCBOEHUS POrPaMMbl OCHOBHOI'O O0ILEro 00pa3oBaHMs
JIOCTUTAIOTCS B X0/JI€ 00y4EHUSI XUMHUH B €IMHCTBE Y4€OHOH U BOCIIUTATENbHON JEATEIBHOCTH B
COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUHCKUMU COLIMOKYJIBTYPHBIMU U IyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, IPUHATHIMH B OOIIECTBE NMPaBHJIaMU 1 HOPMaMH MOBECHHS U CIIOCOOCTBYIOT
IpoleccaM caMOIO3HaHMsl, CAMOPA3BUTHA U COLIMATIU3ALMH 00yUarOIIUXCsl.

JIMYHOCTHBIE pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIUXCsl PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX [ICHHOCTHBIX OPUEHTALMI U PACIIMPEHHUE OIbITA ACATEIBHOCTH HA €€ OCHOBE,
B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSI:

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHUMAaHUS 3HAaYEHUsI XUMUYECKON HAyKH B )KU3HU COBPEMEHHOTr'0 00ILIeCTBa,
CIIOCOOHOCTH BJIAJIETh IOCTOBEPHON MH(pOpMaLel O EPEIOBBIX TOCTHIKEHUAX U OTKPBITUAX
MHUPOBOH M OTE€UECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPOHCTBE MUpPa U
00I111eCTBA;

2) rpa:KIaHCKOT0 BOCTIMTAHMSA:

MIPEACTABJIEHUS O COLMAIBHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOLIECHUH B
KOJIJIEKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTHX BUAX JAESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3zHOH
COBMECTHOMH JI€ATEIbHOCTHU IPY BHINOJIHEHUH YU€OHBIX, I03HABATEIbHBIX 3a/1a4, BHITOJTHEHUU
XUMHYECKHUX IKCIIEPUMEHTOB, CO3JJaHUH Y4EOHBIX IPOEKTOB, CTPEMIIEHUSI K B3aUMOIIOHUMAHUIO U
B3alMOIIOMOLIH B MpoIiecce ITON yU4eOHOM AeITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U
IIOCTYIIKM CBOMX TOBAPHUILICH C MO3ULUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS
MIOCJIEICTBU IOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHPOBO33PEHUYECKHUE MPEICTABICHUS O BEIMIECTBE U XUMHYECKOM pPEaKIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIIAIOIINE OCHOBY Il IOHUMAaHUs CYLTHOCTH
HAYYHOH KapTHHBI MUpPa, IPECTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOIBI,
B3aMMOCBS351X YEJIOBEKA C MIPUPOTHOM CPEIoil, O POJIM XMMHUH B TO3HAHNHU ITUX 3aKOHOMEPHOCTEN;

IT03HABATEJIbHBIE MOTUBBI, HAIPABIICHHBIE HA MIOJy4YEHHE HOBBIX 3HAHUU 110 XUMHH,
HEo0X0IuMbIe 17151 00BsCHEHHS HAaOII01aeMBbIX MPOLIECCOB U SABJICHHI, TO3HABATEILHOM,
UH(POPMALIMOHHOM 1 YNTATEIbCKON KYJIBTYPBI, B TOM YHCIIE HABBIKOB CAMOCTOATENBHOM paboThI ¢

y4eOHBIMU TEKCTAMH, CIIPAaBOYHO JIUTEPATYPOH, TOCTYIHBIMUA TEXHUYECKUMU CPECTBAMHU
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MH(OPMALIMOHHBIX TEXHOJIOTHI;

MHTEpeC K 00yYEHUIO U MTO3HAHUIO, JIF00O03HATEIBHOCT, TOTOBHOCTh U CLIOCOOHOCTH K
camM000pa30BaHMIO, TPOSKTHON M UCCIIE0BATEIBCKOM IEATENFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBIEHHOCTU U YPOBHs 00y4YeHUS B JajbHEHIIEM;

4) popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3I0pOBBII 00pa3 )KU3HU, OCO3HAHUE TTOCIICACTBUN M HEMIPUATUE BPEAHBIX IPUBBIUCK (YHOTPEOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KypeHus1), HEOOX0IUMOCTH COOIIOICHHS MpaBuil 0€30MaCHOCTH MpU
oOpallleHnU ¢ XUMUYECKUMH BEIIeCTBAMU B OBITY U PeajbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTHYECKOMY M3YUEHHUIO podeccuii u Tpyaa pa3ImuHOTO poJa, yBaKECHHE K
TPYZy U pe3yJibTaTaM TPYJI0BOM AESITEIbHOCTH, B TOM YHCJI€ HA OCHOBE PUMEHEHUS IIPEIMETHBIX
3HAHUU IO XMMHH, OCO3HAHHBII BBIOOP MHAUBHIYaIbHON TPACKTOPUU MPOJIOIDKEHUST 00pa30BaHMUs C
y4€TOM JIMYHOCTHBIX UHTEPECOB U CLIOCOOHOCTH K XMUMHUHU, OOLIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEITHOW MPOQPECCHOHATBHOM IEATETPHOCTH M PA3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) 9K0JIOrHYeCKOr0 BOCIIUTAHUSI:

9KOJIOTMUYECKH 11e1ec000pa3HOe OTHOLIEHHE K IPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIIeCTBOBaHHUS, TOHUMaHNE [IEHHOCTH 37J0pPOBOI0 U 06€30MacHOro 0opasa *KHU3HHU,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/10pPOBbIO, OCO3HAHUE
LIEHHOCTH COOJIIO/ICHHSI ITPaBUJ 0€30MacHOr0 MOBECHUS ITPU PabOTE C BEIIECTBAMHU, a TAKXKE B
CUTyaIUsX, YIPOXKAIOIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, TOTy4aeMble PU U3YYEHUU XUMUH, JJIs peLIeHHs 3a1a4,
CBSI3aHHBIX C OKPY’KAIOIIEN NPUPOJAHON CPENOH, IS ITOBBIICHUS YPOBHS dKOJIOTHYECKON KYJIbTYPHI,
0CO3HaHMsI INI00ATBHOT0 XapaKkTepa 3KOJOIMYECKUX Mpo0eM U MyTel ux peleHus nocpeICTBOM
METOJI0B XUMHUH, IKOJIOTUYECKOT O MBIILICHUs, YMEHUS PYKOBOACTBOBATHCSA UM B [TIO3HABATEIIBLHOM,
KOMMYHUKATUBHOW M COLIMATIbHOMN MPAKTUKE

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yIbTaTOB BBIJCISAIOT 3HAUMMbIE 17151 JOPMHUPOBAHUS
MHUPOBO33PEHUS 00IeHaAYYHbIE TOHATHUS (3aKOH, TEOpUs, IPUHIIUI, TUIOTe3a, (haKT, cCUCTEMA,
MIPOLIECC, SKCTIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
IpeIMeTax U MO3BOJIIOT Ha OCHOBE 3HAHUH U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABIEHUE O
LIEJIOCTHOM HAyYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE YUeOHbIE IeHCTBU (TI03HABaTENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISATUBHBIE), KOTOPBIE 00ecTiednBa0T (POPMUPOBAHUE TOTOBHOCTH K

CaMOCTOATCIIbHOMY IINIAHUPOBAHUIO U OCYIICCTBIICHUTIO y‘-IG6HOI>i JACATCIIbHOCTH.
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ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS

ba3oBble Jiornueckue 1eMCTBUA:

YMEHUS UCTIOIB30BATh MPUEMBI JIOTHUYECKOTO MBILIJICHUS TP OCBOCHUH 3HAHUM: PaCKphIBATh
CMBICJT XUMUYECKUX MOHATHH (BBLACATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C
JPYTUMHU MTOHATHSIMH ), UCIIOJIB30BaTh OHATHUSA U1 00BICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMUIA,
BEIOMPATh OCHOBAHUS M KPUTEPUHU IS KIACCU(PUKAIIMN XUMUYECKUX BEIIECTB M XUMUICCKUX
peakIuii, yCTaHABIMBATh IPUYUHHO-CIICJICTBEHHBIEC CBSI3U MKy 00ObEKTaAMH U3YUYCHHSI, CTPOUTH
JIOTHYECKHE paccyXaeHus (MHAYKTUBHbIE, IeyKTUBHbIC, 10 aHAJIIOTUH), I€TaTh BHIBOJBI U
3AKITHOYEHUS;

YMEHHUE MPUMEHATDH B MPOIIECCE MO3HAHUS MOHATHUS (IIPEAMETHBIC U METANIPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCIIOIB3YEMbIE B XUMHH, IIPE0OPa30BBIBATH IIIUPOKO
MPUMEHSIEMbIE B XUMUU MO/ICIbHbBIE TPEICTABICHUS — XUMUYECKHI 3HAK (CUMBOJ 3JIEMEHTA),
XUMH4ecKasi popmysa U ypaBHEHHE XUMHUECKOHN peakluy — MPU pelIeHHH y4eOHO-103HABATEIbHBIX
3a/1a4, C y4€TOM 3THX MOJCIIbHBIX MPEICTABIICHUN BBISIBIIATD U XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIIUH, BBISIBIISATH 00IIHE
3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U TPOTUBOPEUMS B U3YYaEMBbIX IIPOLIECCaxX U
SABJICHUSIX.

Ba3oBble uccienoBareibCKue AeCTBUSA:

YMEHHUE UCIIO0Ih30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKXKE B
KayeCTBE OCHOBBI JJi ((OPMHUPOBAHHUSI TUTIOTE3BI TIO MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CyXICHUN;

MpuoOpeTeHne OMbITa MO TNIAHUPOBAHUIO, OPTAHU3AIIMH U TIPOBEICHUIO YUEHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOAATh 33 XOJI0OM TPOIecca, CAMOCTOATEILHO IPOTrHO3UPOBATh €T
pe3yabTat, GopMyIUpOBaTh 000OIIEHUS U BHIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNaHHOM padoTe.

Padora ¢ undopmanueii:

YMEHUE BBIOMPATh, AHAIM3UPOBATh U HUHTEPIIPETUPOBATH HHPOPMAIIUIO PA3THYHBIX BUIOB U
dbopM mpeacTaBIeHUs, IOJIYyIaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJIApHAs JUTEpaTypa
XUMHUYECKOT0 COJIep>KaHusl, CIIPaBOYHbIE TOocoOus, pecypchl IHTepHETa), KpUTHUECKH OIICHUBATh
MPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(POPMAITHUIO;

yYMEHHUE MMPUMEHSATH Pa3InYHbIE METOIBI U 3aIIPOCHI MIPU MTOUCKE U 0TOOpE MH(POPMAITUH 1
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX TSI BBIMOJTHEHUS YI€OHBIX U TO3HABATEIBHBIX 3a]1a4
onpeAenéHHOro TUIA, MPUOOPETEHHE OTBITA B 00JIACTH MCTOIH30BaHUS HHPOPMAIIHOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYPON aKTUBHOT'O UCTIOJIb30BAHUS PA3IMUHBIX

MOMCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BHIOMPATh ONTUMANIbHYIO (pOpMY IpeacTaBieHns HH(OpMaLUn
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U WLTIOCTPUPOBATh pPEIIaeMble 3a/1a4ll HECTIOKHBIMH CXEeMaMHU, JuarpaMmmamu, IpyrumMu popmamu
rpaduKu 1 UX KOMOUHAIUSIMU;

YMEHHUE UCIIOJIb30BaTh U aHATM3UPOBATH B IpoIIecce YUeOHOH U UCCIIE0BATENBCKOM
JEeSTENIbHOCTH UH(POPMALIMIO O BIMSHUY IPOMBIIIIEHHOCTH, CEJIbCKOT0 X03sCTBA U TPAHCIIOpTa Ha
COCTOSIHME OKPYKaroLEeH TPUPOJHON Cpebl.

KoMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe 1eCTBUSA:

YMEHHSI 33/1aBaTh BOMPOCHI (B XOe quaiora u (Win) IUCKYCCUH) 10 CYIIECTBY 00CYKIaeMOii
TeMbI, (HOPMYJIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;

YMEHUS NIPEJCTABIATh MOJIYYEHHBIE PE3YJIbTaThl I03HABATEIBHOM JIEATEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTAX; JAeJaTh PE3EHTALMIO PE3YJIbTATOB BBIIIOJHEHUS! XUMUYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTo OIbITa, TA0OPATOPHOMN PaOOTHI IO MCCIIEAOBAHNIO CBOMNCTB BEIIECTB, y4SOHOTO
MIPOCKTA);

yMEHHsI y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U
UCCIIEIOBATEIHCKON AEATEIBHOCTH TIPU PEIICHUH BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4&Ta 00IuX
MHTEPECOB U COTJIaCOBAHMSI MO3ULIUHI (00CYy X AeHNS, 0OOMEH MHEHUSIMH, «MO3TOBbIE LITYPMbI»,
KOOpPJAMHALIMS COBMECTHBIX JACHCTBUI, ONPEIEICHUE KPUTEPUEB IO OLIEHKE KaueCTBa BhINOJHEHHON
paboThl U ApyTHUE).

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHE CaMOCTOSATEIBHO ONPEAEIATh NN AeSTeIbHOCTH, IUTAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHOCTh, BHIOMpATh Hanboee
3 PEeKTHUBHBIE CITOCOOBI pelIeHHs yUeOHbIX U M03HABATEIbHBIX 33/1a4, CAMOCTOSTEILHO COCTABIIAThH
WM KOPPEKTUPOBATH MPEIIOKEHHBIN AJITOPUTM JEHCTBUM IPY BBIIOJIHEHUH 33JaHUM C YYETOM
MOJTyY€HHUsI HOBBIX 3HAHUM 00 M3y4yaeMbIX 0ObEKTaX — BELIECTBAX U PEAKIMIX, OLIEHUBATh
COOTBETCTBUE MOJIYUYEHHOIO pe3yJibTaTa 3asBJICHHOMN €)1, YMEHNE UCTI0Ib30BaTh U aHAIU3UPOBAThH
KOHTEKCTBI, IIpe/IaraéMble B yCIIOBUH 3aJaHHM.

HNPEIMETHBIE PE3YJIbTATHI

B coctaBe npeaMeTHBIX pe3yJbTaTOB 110 OCBOEHUIO 0053aTE€ILHOTO COAEPIKAHNUS,
YCTaHOBJICHHOTO TaHHOH (hesiepasibHON paboueit mporpaMMoi, BRIJIEISIFOT: OCBOSHHBIC
00yyaromyMuUCs Hay4HbIe 3HAHUS, YMEHUS U CIIOCOOBI JIeMCcTBUH, crieruduyeckue Ui IpeIMeTHOM
o0nacTi « XUMHsD», BUJIBI AEATEIBHOCTH 1O MOJTYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIpEeTalny,
peoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYyAIHSIX.

K koHIly 00yueHus B 8 ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

e  pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX ITOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI 2JIEMEHT,

MIPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECh (OTHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTbD,
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OTHOCHTEJIbHAS aTOMHAs U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAS
Macca, MaccoBast 101 XUMUYECKOTO JIEMEHTa B COSIMHEHUH, MOJIIPHBIN 00BEM, OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb, AEKTPOOTPULIATEILHOCTD, CTETIEHb OKUCIIEHUS, XUMUUYECKast
peakiusl, Kaaccu(uKaus peakiyii: peakiuyu COeAMHEHMs], PEaKLIUU Pa3I0OKEHUs, PeaKIUH
3aMeIlIeHus, peakuy 00MeHa, 3K30- U S3HIO0TEPMUYECKHUE PEAKLIUH, TEIUIOBON Y3PPEKT peakiuH,
PO aTOMa, SJIEKTPOHHBIHN CII0H aTomMa, aTOMHAast OpOHUTaNb, PAJIYyC aTOMa, XUMUYECKas CBSI3b,
IIOJIIpHAs U HEIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAS CBA3b, NOH, KATMOH, aHHOH, pacTBOp,
MaccoBas J10JIs1 BellecTBa (IIPOLIEHTHAs KOHLEHTpAlLKs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATD 3TH MOHATHS IIPU
OIMCAaHUU BELIECTB U UX MPEBPALLEHUM;

MCIOJIH30BATh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS ()OPMYIT BEIIECTB M YPaBHEHHIA
XMMHYECKHUX PEaKIINii;

OIpeNIeNIATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX, CTEIICHb OKUCIICHUS
HJIEMEHTOB B OMHAPHBIX COCTMHEHHSX, IPHHAICKHOCTD BEIIECTB K OMpPEIeIEHHOMY KIlaccy
COeMHEHMH 110 popMyJiaM, BUJL XUMHUYECKOHN CBSI3U (KOBaJIEHTHAs U MOHHAs1) B HEOPraH UUECKUX
COCIMHEHUSX;

packpsiBaTh cMmbIc [lepnonnueckoro 3akona /. 1. Menzaeneesa: 1eMOHCTpUPOBATh IOHUMaHKE
MEePUONYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX MOJIOKEHUS B
[leproanueckoii cucreme, 3aKOHOB COXpaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaJipo;

OIMCBIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy [leproandeckoit cucTeMbl XUMHUECKUX
AJIEMEHTOB: pa3/inyaTh MOHATHUS «IJIaBHas noArpynna (A-rpynmna)» u «nobdounas noarpynna (b-
rpynmna)», Majsle U 00JbIlINe IEPUObl, COOTHOCUTH 0003HAUYEHUsI, KOTOPbIE UMEIOTCS B TAOIHIIE
«ITepnoanueckas cucrema Xumuyeckux 3yemMeHToB [1. 1. MenneneeBa» ¢ YMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi sapa, olriee
YHCII0 3JIEKTPOHOB U pacrpeieleHNue UX M0 3JIEKTPOHHBIM CII05M);

KJIacCU(UIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHNYECKUE BEIIECTBA, XUMUYECKUE PEAKIINU
(TI0 YMCTy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY (P deKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX KJIaCCOB,
MIOATBEP:K/1asi ONMCAHUE IPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHHI COOTBETCTBYIOLINX
XUMHYECKUX PEAKIIUi;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHUSI XUMUYECKUX ITPEBPALLIEHUM B PA3JIUYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELLIECTB, MACCOBYIO JI0JII0

XUMHUYECKOT'0 3JIeMeHTa 10 (GopMyJie COeTUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
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MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiuu;

IIPUMEHSTh OCHOBHBIE OIIEPALIMU MBICIUTEIBHOMN IEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AIIHIO, KJIAaCCU(UKAIUIO, BBISIBICHUE IPUYNHHO-CIICACTBEHHBIX CBA3CH —
JUIS. U3YYECHHS CBOMCTB BEIIECTB U XMMHUECKUX PEaKIIUid, ECTECTBEHHO-HAYyYHbIE METO/IbI
MO3HAHUS — HAOII0/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIN );

ClIeZIOBATh MPaBHUJIaM IOJIb30BAaHUS XUMHUYECKON TIOCYI0H U 1aOOpaTOPHBIM 000PYAOBAaHHEM, &
TaK)Ke paBuiiaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLMSIMHU IO BBIITOJIHEHUIO
71a00PATOPHBIX XUMUYECKHUX OIBITOB IO MOTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(BoOpOZa M KUCIOPO/A), IPUTOTOBIEHUIO PACTBOPOB C OINPENEIEHHON MacCOBOM J0eH
pacTBOPEHHOIO BELIECTBA, IJIAHUPOBAThH U MIPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB IIETOUYEH U KUCIOT ¢ MOMOIIbIO0 HHAUKATOPOB (JIAKMYC,
benondrarer, METUIOPAHK U IPYTHUE).

K konIy o0y4enus B 9 Kjiacce mpeMeTHBIEC PE3yIbTaThl HA 0230BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Y OOYHAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX ITOHATHI: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIA,
HOH, KaTUOH, AaHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEILECTBO, BAJICHTHOCTD,
IIEKTPOOTPULATENBHOCTb, CTEIIEHb OKUCIICHUS], XAMUYECKasl pEaKIysl, XUMHUIECKasl CBSA3b,
TEII0BOM 3P PEKT peaKknu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP, AIEKTPOJIUTHI, HEAIEKTPOJIUTHL,
JIEKTPOIUTUYECKAsl AUCCOLMAIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3aTop, XUMUYECKOe
paBHOBecHe, 00paTUMbIe 1 HEOOPATUMBIE PeaKIIU, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE
peakuuu, OKUCIUTEIb, BOCCTAHOBUTEINb, OKMCIIEHHE U BOCCTAHOBJIEHUE, AJJIOTPONIUS,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAsI, MOHHASI, METAITINYECKas), KpUCTAJUIMYECKas
peméTKa, KOppo3usl METAILIOB, CIUIABBI, CKOPOCTh XUMHYECKOW PEaKIUH, PEAEIbHO
nonyctumas koHueHtpauus [1/IK Bemectsa;

UJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX IIOHATUN U IPUMEHATH OTU MTOHATUSA IIPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

MCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsl COCTABJICHUS (POPMYJI BEIIECTB U YpaBHEHUN
XUMUYECKUX PEAKIUN;

OIPEIENATh BaJICHTHOCTD U CTEIIEHb OKUCIICHHUS] XUMUUYECKHUX JIEMEHTOB B COCIMHEHUX
Pa3IMYHOrO COCTABA, PUHA/JIEXKHOCTD BEIIECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHUM 110
(dbopMyniaM, BUJ XUMHUYECKOU CBSA3M (KOBaJIEHTHAsI, NOHHAsI, METAJNINYeCKasi) B HEOPraHM4YEeCKUX
COEMHEHUSX, 3aps]l HOHA [0 XUMHYECKOH (opMyJie, XapaKTep cpe/ibl B BOJAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona J[. 1. MenzaeneeBa u 1eMOHCTPUPOBATh €r0
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MOHUMAaHHE: ONUCHIBATH M XapaKTepHu30BaTh TabmuuHyto ¢popmy [lepuoamueckoil cucrembl
XMMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJIaBHAsI MOATpyMIa (A-Tpymma)» U «1000YHas
nonrpymnmna (b-rpynmna)», masnsie u 60JbIINE TIEPHOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
MMEIOTCS B IEPUOAMYECKOH TalunIle, C YHCIOBBIMHU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsi]l spa, 00IIee YUCIIO IICKTPOHOB U pacIipe/ielIeHue Ux
110 SJICKTPOHHBIM CJIOSIM), 00BACHATH O6IJ_II/IC 3aKOHOMCPHOCTU B USMCHCHUUA CBOMCTB 3JICMECHTOB
U UX COCIMHEHUH B IIpeJeax MajblX IEPUOI0B U INIABHBIX NOATPYIII C Y4ETOM CTPOCHMS UX
aTOMOB;

KJIaCCU(PHUIUPOBATH XUMUYECKUE FIIEMEHTHI, HEOPTaHMUYECKHE BELIECTBA, XUMUUECKHE PEAKIHH
(110 YMCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIOBOMY (P (deKTy, 1o
M3MEHEHUIO CTeIeHEH OKHUCIICHUS XUMUYECKHX SHGMCHTOB);

XapaKTepu30BaTh (OMUCHIBATh) 00IIHE U crieln(PUUECKIe XUMHYECKHE CBOMCTBA MPOCTHIX
CJIOYKHBIX BEIECTB, ITOTBEPIK/ast ONMMCAHUE TPUMEPAMH MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHUN
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHfI;

COCTABIISATh YPABHEHUS DJICKTPOIUTHUECKON JUCCOIMALIUH KUCIIOT, EJI0UeH U COJIeH, TIOJTHBIE U
COKpalIEHHBIC YPAaBHEHUS PEaKIIMi HOHHOTO OOMEHa, yPaBHEHHS PEAKIIi, TIOATBEPIKIAOIINX
CYIIECTBOBaHNE T€HETHYECKOM CBS3M MEX/y BEIIECTBAMH Pa3JIMYHBIX KIJIACCOB;

PACKPBIBATE CYIIHOCTH OKUCIUTCIIBHO-BOCCTAHOBUTECIIBHBIX pCaKHI/Iﬁ MMOoCpCACTBOM COCTABJICHUA
ANIEKTPOHHOTO OaNaHCca 3TUX PEAKIIHIA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHSI, BO3MOYKHOCTH MPOTEKAHHS
XMMUYECKHX MPEBPALICHUIN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIIO
XMMHYECKOT0 3JIEMEHTA 110 (popMyJsie COeANHEHN S, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE,
IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XMMUYECKOM pPEaKIUu;

co0Jro1aTh MpaBuJIa MOJIb30BAHMS XMMUYECKON MOCYI0N U 1TabOpaTOPHBIM 000pyA0BaHUEM, a
TaKXe MMpaBuiia 0OpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUHU C MHCTPYKIMSAMU IO BBIITOJHEHUIO
71a00PaTOPHBIX XUMUYECKHUX OIBITOB IO MOTYYEHHIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(aMMHaKa U yTIeKucioro rasa);

MPOBOJIUTH PEAKIMH, TOATBEPKJAIOIINE KAaUeCTBEHHBII COCTAaB PA3IUUHBIX BEIECTB:
pacrio3HaBaTh OMBITHBIM ITyTEM XJIOPHU-, OPOMHI-, HOUA-, KapOoHaT-, pocdaT-, CUITUKAT-,
Cy.]'IBCbaT-, THAPOKCUA-NOHBI, KATUOHBI aMMOHHUS U HOHBI U3YYCHHBIX MCTAJIJIOB,
IPUCYTCTBYIOIINE B BOAHBIX PaCTBOpPax HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEPAIUN MBICIUTEIbHOMN e TeTbHOCTH — aHaJIN3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATH3aII1I0, BBISABICHHE TPUUMHHO-CIIEICTBEHHBIX CBSI3€i — IJIs1 U3yUYeHuUs

CBOMCTB BEHIECTB U XUMHUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC METOAbLI ITIO3HAHUS —
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Ha0It0/IeHne, U3MEPEHNE, MOJICIIUPOBAHKE, IKCIIEPUMEHT (peaibHbId U MBICIICHHBII).
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