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PaGouass mporpamma mo y4eOHOMY mpeaMery «Xumus» (0a30BbId ypoBeHB) (TIpeaMeTHas
obmacte  «ECTeCTBEHHO-HAaydyHBIC MPEIMETBI») BKIIIOYACT MOSCHUTEILHYIO 3aMKCKY, COJEpKAHUE
o0yueHus, MIIaHUPYEMBbIE PE3yJIbTaThl OCBOECHUS IPOTPaMMbl IO XUMHUH, TEMaTUYECKOE TIAHUPOBAHUE.

[losicHuTenbHass  3amucKa  OTpakaeT oOOIMEe LeaM U 33Ja4yd  M3Y4eHHUs  XUMUH,
XapakTEePUCTUKY TICUXOJOTMYECKUX MPEANOChUIOK K €€ U3Y4eHHI0 OOyJarolmMMHCS, MECTO B
CTpYKType y4eOHOro TIUIaHa, a TakKe TMOAXOAsl K OTOOpY coAepiKaHUs, K ONpPEICIICHUIO
IUIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxanne  00ydeHUs pacKpbIBacT CoJIepIKaTEIIbHBIC JTUHHH, KOTOpbIC
NpPEJIaraloTcs sl 00sI3aTEIbHOIO M3Y4CHHsT B K@KIOM KJIacCe Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMUs.

[Inanupyemble pe3ynbTaTbl OCBOGHHS IPOrPaMMbl IO XUMHUHU BKIIOYAIOT JUYHOCTHBIE,
METalpeMETHbIE pE3yNbTaTbl 3a BECh MEPHOA OOY4eHHS Ha YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHMs, a TAKXKe MPEIMETHbIE JOCTIKEHHUs OOyJarollerocs 3a KaXkablil roJ o0yueHus.

IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmma Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI COCTaBJICHA HA OCHOBE
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOH  00pa30BaTEbHOM NPOrpaMMbl  OCHOBHOI'O
obmero oOpazoBanusi, mpenactaBieHHBIXx B PI'OC OOO, a Takke Ha OCHOBe (heaepatbHON
paboueil mporpaMMbl BOCHHTAaHUS W C Y4ETOM KOHICTIIMM TPENofaBaHUsl y4eOHOTO TpeaMera
«XuMus» B o0pa3zoBarelbHBIX opranuzausax Poccuiickoii @enepanuu.

[TporpamMmMa mo XuMHUH AaéT MPEICTABICHUE O LEJSIX, OOl CTpaTeruy OOydeHHs, BOCTIUTAHHS

u pa3BUTHS oOyyaroumxcs CpeICcTBaMH y4eOHOr0 npeamera,
YCTaHABIMBAET  00s3aTEbHOE MIPEIMETHOE  COJIEp)KaHUE, IpelycMaTpuBaeT
pacrpeniefieHHe ero 1o KJaccam U CTPYKTYPHUPOBAHUE I10 pa3zesiaM U TeMaM MPorpaMMbl 0 XUMHUH,
orpenensieT KOJIMYECTBEHHbIE U KayeCTBEHHBIE XapaKTEPUCTUKU COJEP)KAHUS, PEKOMEHAYEMYIO
MIOCJIEIOBATENbHOCT HM3YYEHUS XUMHUM C  Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBs3€H, JIOTUKKM Yy4eOHOro Tpoliecca, BO3PaCTHBIX OCOOEHHOCTEH OO0ydarommxcs, OmpeaesseT
BO3MOXKHOCTU ~ TpeAMeTa Ui pealu3allud TpeOOBaHMM K pe3ylbTaTaM OCBOEHHMS OCHOBHOM
o0pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHHs, a Takke TpeOOBaHMI
K pe3yibTaTaM OOydeHHs] XMMHM Ha YpOBHE LeJiell M3ydeHUs HpeAMeTa U OCHOBHBIX BUJOB yueOHO-
MO3HABATEJIbHOMN JIEATEIILHOCTH 00Y4YaroIEerocsi Mo OCBOCHHUIO YUeOHOTO COZlepyKaHusl.

3HaHUE XUMHUHU CITyXKHUT OCHOBOM o1s GOpMHUPOBAaHUS MHUPOBO33pEHUS
o0Oyyaronierocs, €ro MpPeACTABIEHUH O MaTepUalbHOM €IMHCTBE MHpA, BAXKHYIO pOJIb UTPAIOT
dopmupyemMble XHUMHMEH TpPEACTaBIEHUS O B3aMMOINPEBPAILEHUAX HHEPrud U 00 IBOIIOLUH
BEIIECTB B IMpHUpPOAE, O TMYyTAX pelieHus I[I00aJbHbIX MpoOJeM YCTOHYMBOIO  pa3BUTHUSA
YeJ0BEYEeCTBA — CHIPbEBOM, HSHEPreTHYEcKOi, MUIIEBON M SKOJIOTHYECKOM Oe30macHOoCTH, MpodiieM
3/IpaBOOXpPaHEHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET peajM3aliid BO3MOXKHOCTEH i CaMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYPhI
JMYHOCTH, €€ 001IeH U (PYHKIIMOHAIBHONW IPaMOTHOCTH;

BHOCUT BKJIaJ B (opMHpOBaHHME MBINUICHUS M TBOPUYECKUX CHOCOOHOCTEH 00ydarommxcs,

HaBBIKOB ux CaMOCTOSITeNTbHONy4eOHOM JESATENBHOCTH,
AKCIIEPUMEHTAIBHBIX U HCCIIEA0BATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MIOBCE/THEBHOM KU3HU, TaK U B MPO(HECCHOHATBHON JeSITeNbHOCTH;

3HaKOMHUT CO clielu()UKON HaydHOT O MBIIIJIEHUS, 3aKJ1a/IbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsi1a  Ha
€IMHCTBO  TPUPOABI M  4YeJOBeKa, SBISETCS  OTBETCTBEHHBIM  J3TanoM B (OPMUPOBAHUM
€CTECTBEHHOHAYYHOW TPAMOTHOCTH 00 yJaIOIUXCS;

croco0cTByeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MpHUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYeckoe oOpa3oBaHUE 00yJarOMIUXCS.

JlanHble HampaBleHHs B OOYYEHHHM XUMHHM OO0ECIEUMBAIOTCA CIEeUU( KON COlepKaHU
y4eOHOro MpeaMeTa, KOTOPBIHM ABJISEeTCS NMeJarorndyecky alaiTHPOBaHHBIM OTpakeHneM 0a30BOM HayKu



XAMUWH Ha OMPEAECIEHHOM JTAle €€ Pa3BUTHS.

Kypc XxuMuum Ha ypoBHE OCHOBHOrO O0OIIEro oOpa3oBaHHS OpPUEHTHPOBAH HA OCBOCHHE
O0yJaloIMMHUCST CUCTEMbI II€PBOHAYAIBHBIX [OHATUH XHWMHHM, OCHOB HEOPIaHMYECKOM XMMUHU U
HEKOTOPBIX OTJEJIbHBIX 3HAUMMbIX MOHATUN OpPraHM4E€CKOM XUMUU.

CrpykTypa cojaepkaHMsi NpPOrpaMMbl 110 XHMHUHM CQOPMHUpOBaHA Ha OCHOBE CUCTEMHOIO
noxaxoja K e€ n3ydenuro. CopeprkaHnue CKIabIBAETCS U3 CUCTEMBI IOHATUI O XMMHUYECKOM 3JIEMEHTE U
BEIECTBE U CUCTEMbl IOHATUH O XuUMHUYecKoW peakiuu. OO6e 3T  CHUCTEMBl CTPYKTYPHO
OpraHu30BaHbl MO TPUHIUIY IOCIEA0BATEIbLHOIO PA3BUTHUSl 3HAHMM HAa OCHOBE TEOPETHUECKHUX
IIPEJICTaBICHUI Pa3HOIO YPOBHSL:

ATOMHOMOJIEKYJIIPHOTO Y4YE€HHsI KaK OCHOBBI BCEro €CTeCTBO3HaHMs; lleprmoguueckoro 3akoHa
J.1. MeHnpeneeBa Kak OCHOBHOI'O 3aKOHA XMMHHM; YYEHHUS O CTPOSHUH aTOMa U XUMUYECKOHU CBSI3H;

IPEACTaBICHUI 00 AJIEKTPOJIMTHUECKON IMCCOIMALMU BEIIECTB B pacTBopax. Teopernyeckue
3HAHUA PACCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX U

OCMBICIIEHHBIX (DaKTOB, pPa3BHBAIOTCA IMOCIEIOBAaTEILHO OT OAHOTO YPOBHS K JpPyromy,
BBIMOJIHAS (QYHKIMHM OOBSICHEHUS W IPOTHO3UPOBAHMUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
[IPAKTUYECKOI0 IPUMEHEHUS U MOTY4YE€HUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XMMHU CHOCOOCTBYeT (DOPMUPOBAHHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTABILIOIIEM HAydHOW KapTHHBI MHpa B JIOTMKE €€ CUCTEMHOW IIPUPOJBI,
LIEHHOCTHOIO OTHOIIEHUS K HAaydHOMY 3HaHMI0 M METOAAaM II03HaHWs B Hayke. M3ydeHuwe Xumun
IIPOUCXOIUT C MPUBJICUEHUEM 3HAHUM U3 paHEee U3YUYEHHBIX ydeOHbIX IPeaMETOB: «OKpYKaAIOIWUNA MUP»,
«buonorus. 5-7 xinacce» U «dusuka. 7 Kiaccy.

[Ipy u3ydeHMM XUMUU NPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPAKTUYECKOM JeATEIbHOCTU YEJIOBEKa M KaK OJHOI0
U3 KOMIIOHEHTOB MHPOBOH KYJABTYpHL. 3ajada Y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUHU
CHUCTEMbl XHMHYECKHUX 3HaHUM — BaKHEHIIMX (AKTOB, TIOHITUH, 3aKOHOB U TEOPETUYECKUX
MOJIO’KEHUHM, JOCTYIHBIX 0000IEeHNII MUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B MPHUOOIIEHUN
K HaydyHbIM METOJaM IO3HAHMS TpU  HM3YYEHHHM BEIIECTB M  XMMHUYECKUX  peakuud, B
(OpMUPOBAaHUM U PA3BUTUU IO3HABATENIbHBIX YMEHMH M UX NPUMEHEHHHM B y4eOHO-I103HABaTEIbHOMN
U y4eOHO-MCCIIeJ0BATENbCKOM JESATENBHOCTH, OCBOEHUU npaBul  0e30mMacHoro
oOpalieHusl ¢ BEIIECTBAMU B IOBCEIHEBHOM JKU3HH.

[Ipy wn3ydyeHMM XUMHUM Ha YPOBHE OCHOBHOIrO o0OIIero oOpa3oBaHUS Ba)XHOE 3HAUCHHE
puoOpeNy Takue 1eNu, KaK:

dbopmupoBaHue UHTEJJIEKTyaJIbHO pa3BUTON JMYHOCTH, rOTOBOM K
caM0o00pa30BaHNI0,  COTPYIHUYECTBY,  CAMOCTOSITEIbHOMY  MPHUHATHIO  PEUIEHUH, CIIOCOOHOM
alalTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIIOBHSIM >KU3HU;

HAIpaBJIC€HHOCTh  OOy4E€HHS  HAa  CHCTEMaTHYeCKoe  MpUOOIIeHHEe  O0ydaroluxcs K
CaMOCTOSITEIIbHON TO3HABAaTENbHOM JEATEIbHOCTH, HAy4YHBIM METO/aM IO3HAHUs, (POPMHUPYIOLIIM
MOTHBAIIMIO ¥ pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecriedeHne  YCIIOBHMM,  CHOCOOCTBYIOIIMX  HPUOOPETEHHIO  OOYYaIOUIMMMCS  OIbITA
pa3sHOOOpa3HOM NeATENbHOCTH, IIO3HAHHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI), IMEIOLINX YHUBEPCATIbHOE 3HAUCHHE ISl PA3IMYHBIX BUJIOB JEATEIbHOCTH;

dbopmupoBanue o0mel (HyHKIIMOHATHLHOW U €CTeCTBEHHO-HAY4YHOH TI'pPaMOTHOCTH, B TOM YHCIIE
yMEHHI OOBSCHATP M OLIEHUBATh SBJICHUS OKPYKAIOLIETO MHpA, HWCIHONb3Yys 3HAHUS U OIBIT,
MOJly4eHHbIE TP HM3YyYEHUHM XUMUHU, NPUMEHATh UX TMPH PEUICHUH MPOoOJieM B IOBCETHEBHOW KU3HU
U TPYAOBOU NEATENBHOCTH;

dopmupoBaHue y 00y4aromMXCS TYMAHUCTHYECKUX OTHOIIEHUM, MOHUMaHUS LIEHHOCTU
XMMHUYECKMX 3HAHWH JUIsI  BBIPAOOTKM  SKOJIOTHYECKH  IIeJIecO00pa3HOro MoBeleHHsI B OBITY H
TPYAOBOM NI€ATENbHOCTH B LIETISIX COXPAHEHMS CBOETO 370POBbsI M OKpPYXKAIOLIEH IPUPOIHON CPEIbI;

pasBUTHE  MOTHUBALUU K  oOydeHuto, CTIOCOOHOCTEH K  CaMOKOHTPOIIO H
CAMOBOCIIMTAHUIO Ha OCHOBE YCBOCHMsI OOILIEUEIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY IPOGUIIS ¥ HAIIPABICHHOCTH JaJIbHEUIIIEr0 00 yICHHUSI.



OO0rmiee 4yuCIO 4YacoB, PEKOMEHIIOBAaHHBIX I M3y4YeHHs XuMUU, — 136 dYacoB: B 8 kiacce —
68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

Jns kaxaoro kiacca MPEIyCMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOpOE MOKET OBITh
WCIIONB30BAHO YYAaCTHUKAMH O0pa30oBaTENLHOTO Ipolecca B MeNsX (HOpMUPOBaHUS BapHATUBHOU
COCTaBJIAIOIIEH  COJEp)KaHUS KOHKpEeTHOM paboueit mporpammbl. Ilpm 3ToM  obsi3arenbHas

(uHBapuaHTHAas) 4acTh  COJEpKaHUsA peaMera, YCTaHOBJICHHAS
pUMepHOU pabouel mporpamMmoi, U BpeMs, OTBOAMMOE Ha €€ U3Yy4eHHUE, JTOJKHBI OBITh COXpPaHEHBI
MOJIHOCTBIO.

COJAEP/KAHUE OBYYEHUA

8 KUIACC
IlepBoHauyaibHBIE XUMHYeCKHE TOHSTUS

[Ipenmer xumuu. Poiap XuMuu B KU3HU 4ellOBeKa. XUMHUS B CUCTEME HayK. Tena M BellecTBa.
duznyeckue CBOWCTBA BELIECTB. ArperarHoe cocTtosiHue BemiecTB. [loHsTHEe 0 MeTojaxX MO3HAaHUS B
xumun. Yuctele BemectBa U cMmecd. CrocoObl pasfeieHus CMECei.

ATOMBI U MOJIEKYNIbI. XUMHUYECKHE 3JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckass (opmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemectB. OrtHocuTenpHas aromHas Macca. OTHOcUTENbHas MOJIEKYJsIpHas macca.
MaccoBas 105151 XUMHUYECKOT0 3JIEMEHTA B COCMHEHHH.

KommnuectBo BemiectBa. Monb. MosnsipHast macca. B3anmocBsA3b KonuuecTBa, MacChl U 4UCa
CTPYKTYPHBIX €IMHUI BellecTBa. Pacu€rsl mo QopMmyinaM XUMUYECKUX COSTUHEHHM.

®u3nyueckue U XUMUYECKUE SIBICHUS. XUMHUUECKasl peaklus U €€ MPU3HAKU. 3aKOH COXPaHEHUs
Macchl BelIECTB. Xumudeckue ypaBHeHus. Kiaccupukanuss XUMHUECKMX peakUUi (COeIMHEHUs,
pa3noKeHwusl, 3aMeIleHHs, OOMEHa).

Xumuueckuul sKkcnepumenm:

3HAKOMCTBO C XHMMHYECKOH TMOCYyqOW, NpaBUlIaMd pabOThl B IJabOpaTopuu U MpHEMaMU
oOpamieHusi ¢ J1a0OpaTOpHBIM  OOOpPYIOBaHHWEM, H3YUY€HHE W ONHCaHue (QU3MYECKUX CBOWCTB
00pa3lloB HEOpPraHMYeCKUX BelIeCTB, HaOmoAeHue (u3ndeckux (IUIaBlIeHHE BOCKA, TasHUE JbJa,
pacTrupaHue caxapa B CTYNKe, KHIICHHE U KOH/IEHCAIUs BOJIbI) u XUMUYECKUX (ropenue

CBEYH, MPOKaIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJCICTBUE Mena C
KHCJIOTON) SIBIEHUMN, HAOJMIOJEHHWE M OIMCAaHHE IPU3HAKOB MIPOTEKAHUS XUMHUYECKUX peakUui
(pa3noxeHue caxapa, B3aMMOJEHCTBHE CEpHOW KHCIOTBI C XJOPUIOM OapHsi, pas3sioKeHHe
ruapokcuna wmeau (1) mpum  wHarpeBanum, B3ammojencTBHe xkene3a ¢ pactBopoMm coiu meau (1),
U3y4eHHE CIIOCOOOB pa3fesieHus cMeceid (C  MOMOIIbIO MarHuTa, (UIbTpOBaHHE, BBIIAPUBAHMUE,
TUCTUIUISILMSL, XpomaTorpadus), NpOBEACHUE OUYMCTKU IMOBAapEHHOW COJIM, HAOJIOJEHHE U OMNHCAHUE
pE3yJabTaTOB  IMPOBEJAECHMS  OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS  MAacchl, CO3JaHHe
MojIeNIel MOJICKYIT (IIapOCTEP’KHEBBIX ).

Baskueiimue npeacraBuTe/ 1M HEOPraHMYECKUX BeLEeCTB

Bo3ayx — cMmech razos. CoctaB Boznyxa. Kuciaopoa — aneMeHT u npocToe BemecTBo. Haxoxienue
KHUCIIOpOAa B Mpupoje, (QHU3MUECKMEe W XUMHUECKHe CBoWcTBa (peakuuu ropeHus).  OKCUbL.
[Ipumenenue kucinopona. CrnocoObl TOTY4EHHsS] KHUCIOPOAA B JAOOPAaTOPUM W MPOMBIIUIEHHOCTH.
KpyroBopor kucnopoga B mpupoge. O30H — auioTpornHas MOAU(DUKALUS KUCIOPOA.

TennoBoit  »d¢dekT XuUMUYECKOW  peaklud, TEPMOXUMHUYECKHE ypaBHEHHS, JK30-U
SHAOTEPMUYECKUE peakuuu. TomimBo: yroJb M MeETaH. 3arps3HEHUE BO3/1YyXa, YCUIICHHE
MapHUKOBOTO 3P (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopmopon — snemeHT M mpoctoe BemiecTBO. Haxokaenue Bojopoaa B Npupoje, pusnyeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, Coco0bl nonydyeHus. Kuciorel u comu.

MomnsipHblit 00bEM Ta30B. PacuéThl M0 XMMHUYECKHM YPaBHEHUSIM.

®dusnyeckue cBoiicTBa BOAbl. Boga kak pactBoputTenb. PactBopbel. HaceliieHHble U
HEHACBIIICHHbIE pacTBOpBl. PacTBOpuMOCTh BellecTB B BoJe. MaccoBasi J0Jsl BEILECTBA B PACTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHusA. Ponb pacTBOpOB B NPHUPOJE M B IKU3HU YEIOBEKA.
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Kpyrosopot Boasl B Ipupoze. 3arpsi3HeHne NpUpoaHbIX BoA. OXpaHa ¥ OYMCTKA IPUPOIHBIX BOL.

Knaccuduxanms HEOPraHU4YEeCKUX COCJIMHEHHUH. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpasyroniue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U  HECOJIeoOpa3yrolIue.
Homenkiatypa okcunoB. ®dusndeckue M XMMHYECKHUE CBOMCTBA OKCHIOB. [loydeHue OKCUIOB.

OcnoBanusa. Krnaccudukanuss OCHOBaHMH: IIENOYM W HEPACTBOPUMBIC  OCHOBAHMSL.
Homenkiarypa ocHoBaHmii. @Pusuueckrue UM XMMHYECKHME CBOMCTBAa OcCHOBaHuM. [lomydyeHue
OCHOBAHMI.

Kucnorel. Knaccuduxamms xucnor. Homenknatypa kucinor. @DHU3HYECKHE U XMMHYECKHE
cBoiicTBa kucnot. Psn akruBHoctu meraiuioB H.H. bekerosa. Ilonyuenue kucnor.

Comu. Homenxknarypa coneil. ®dusnueckue M XuMudeckue cBoiicTBa coieil. [lonydyenue
COJIEH.

I'eneTndeckas CBsA3b MEXAY KlacCaMU HEOPIraHUYECKUX COCIUHEHUM.

Xumuueckuti 3xcnepumerm.

Ka4eCTBEHHOE OIpeeNieHNe COJIEpKaHUS KHCIOpOoAa B BO3JAyXe, IOJIyudeHHe, COOHMpaHHe,
pacro3HaBaHMe U U3yUE€HUE CBONCTB KMCI0pO/a, HAOI0ACHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM
U yCJIOBHUSI BOBHUKHOBEHUS U MPEKpAIeHUs TOpeHus (T0Kapa), 03HAKOMIIEHHE ¢ 00pa3laMu OKCUIOB U
ONHMCaHME MX CBOMCTB, IOJy4YeHHE, COOMpaHUE, pAclO3HABaHUE U H3yYeHHE CBOMCTB BOJOpOJA
(ropenue), B3aumojeicTBue Boxopoaa ¢ okcugoM Meau (1)  (Bo3MokHO —uUCHOJIB30BaHUE
BUJIEOMATEPHAJIOB), HAOII0IeHHE 00Pa3LIOB BEIECTB KOJIUYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOCHHOCTEH
PacTBOPEHMS BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBIEHHUE PACTBOPOB C ONPENEIEHHON
MaccoBOM J1051ell paCTBOPEHHOTO BEIIECTBA, B3aUMO/IEHCTBHE BOJIbI C METAJIJIAMU (HATPUEM U KaJIbLIUEM)
(BO3MOYKHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB), UCCIIEIOBAaHUE OOpa3llOB HEOPraHMUYECKUX BEIIECTB
pa3IUYHbIX KJIaCcCOB, HAONI0/IEHNE U3MEHEHUSI OKPACKH MHIMKATOPOB B pacTBOpax KUCIOT U LIesoueid,
u3ydyeHue B3aumojeiictBusi okcuga meau (II) ¢ pacTtBopoM cepHOU KHCIIOTBI, KMCIOT C METajlaMy,
peakuuii HeNTpaIu3aluy, I0Jy4YEeHUE HEPACTBOPUMBIX OCHOBaHHM, BBITECHEHUE OJJHOTO METAJLIA IPYTUM
13 PpacTBOPA COJIN, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxHeHme Ki1accbl HEOPraHMYECKUX
COCIIMHECHUI.

Ilepuonuuyeckuii 3axkoH u Ilepumoamueckasi cucrema XxXuMHYecKHMX 3jeMeHToB JI.H.
Menpesneea. CrpoeHne aroMoB. XHMHYecKass CBf3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHBIC
peakuuu

IlepBble MOMBITKM KIaCCUPUKAMM XUMHUYECKHX HJIeMeHTOB. [loHATHE O TIpymnmax CXOJHBIX
AJIEMEHTOB (ILIEJIOYHbIE U MIEIOYHO3EMENIbHBIE METAJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHIBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB [I. M. Menneneesa.
KopoTtkonepuonnas u JyinHHonepuoaHas ¢popmsl [lepronndeckoit cucteMbl XUMUYECKUX 371eMEHTOB /1.
N. Menneneesa. Ilepuoner u rpynmnbl. @U3H4ecKuid CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB IEpUOAA U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sifep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obosnoyek aToMoB mnepBbiXx 20 xumuueckux snemeHToB Ilepuonuueckoit cucremsl J[. Y. Menaeneesa.
XapakTepucTuKa XHMHYECKOrO JJeMEHTa Mo ero mnonoxeHuto B Ilepmoanueckoir cucreme [l
N. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHsI paadyca aTOMOB XHMMHYECKHUX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIAM U MEPUOIaM.

3nauenue l[lepmoanueckoro 3akoHa m IlepuoanyecKod CHUCTEMBI XMMHUYECKHX DIIEMEHTOB JUIS
pa3BuTUA Hayku U npakTtuku. [. . Menzaenees — yu€HbIN U Tpak1aHNH.

Xumuuaeckas cBsi3b. KoBaneHTHas (moyisipHass M HETMOJSIPHAS)) CBSI3b. DJIEKTPOOTPHUIIATEIHLHOCTh
XUMHUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENbHBIE peakluu. [Ipomeccel OKHUCIEHHS M
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuu dSKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOACWCTBUE FHMIPOKCHIA
IUHKA C PacTBOPaMH KHCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX IIPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIuid (TOpeHHUE, peaKIMK Pa3IoKEeHHs, COSTUHEHUS).

Me:xnpeameTHblie CBS3H

Peanuzanust ~ MEXNpeaMETHBIX  CBsA3€M  NpPUM  HM3YYCHHMM  XHMHM B 8  KJjacce
OCYIIECTBIIIETCSI Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYUHBIX MOHSATHUM, TaK U TOHITHUH,
SIBJISTFOIIUXCS CHUCTEMHBIMH JIJI1  OTJEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEHHOHAy4YHbIC TOHSTHS: HAaydHBIM (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJU3,
CUHTE3, Kiaccuuranus, MePUOTUYHOCTD, HaOJII0ICHHE, AKCTIIEPUMEHT, MOJICIIUPOBAHUE,
HU3MEpPEHUE, MOJIEIIb, SIBJIICHUE.

®dusmka: Marepus, aroM, OJJCKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKJIHWI, W3O0TOIIbI,
pPalMOaKTUBHOCTh, MOJEKYJIa, JJCKTPUYECKUN 3apsj, BEIIeCTBO, TeNo, OOBbEM, BHITECHEHHE
OJTHOTO MeTaJlla IPYT'MM M3 PacTBOpPa COJIHM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxnerme
KJIACChl HEOPTaHUYECKUX COCJTUHEHUIN.

9 KUJIACC

BemecTBo 1 XumH4yecKkasi peakuus

Ilepuonuueckuit 3akoH. llepuonmyeckas cucrema xumudeckux snemeHToB JI. M. Mennaeneena.
Ctpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBONCTB XMMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KaJlusl, KajblUsl M HX COCAUHEHHUM B COOTBETCTBUM C TIOJIOKEHHUEM OHJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUUECKON CBSI3U. THIIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIUMXCA K Pa3jMyHbIM KJIacCaM HEOPraHWYECKUX COEAMHEHHM, TEHETHYECKasl CBS3b
HEOPraHWYECKUX BEIECTB.

Knaccudukanuss XUMHYECKUX PEAKIUN 10 Pa3IudyHbIM MpU3HAKaM ([0 YHCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHHUIO CTENEeHEH OKHUCICHHS
XUMUYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO KaTajlu3aTopa). DK30- M JHIOTCPMHUUYECKHE
peaKuru, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsTHE O CKOpOCTH XUMUYECKON peakinu. [IoHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsTHe O TOMOreHHBIX M TeTepOoreHHbIX peakiusax. Ilowarue o karanmse. [lonsTue o
XMMHYECKOM paBHOBeCHMHU. DaKTOpHI, BIUSIOIIME HAa CKOPOCTh XMMHYECKOW PEAKIMU U TOJIOKECHHE
XMMHYECKOIO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKIIUH, 3JIEKTPOHHBIN OanaHc OKHUCIIUTEIILHO-
BOCCTAHOBUTENBHOHN peakunu. COCTaBI€HHE YPAaBHEHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMil C
MCIOJIb30BaHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopus JIEKTPOTUTHIECKON TUCCOIUAIIMN. DIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHHMOHBI.
MexaHu3M JUCCOLMAIMU BEILIECTB C PA3JIMYHBIMU BUAAMH XUMUYECKOH CBsi3U. CTENeHb AUCCOLMALINU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peakumu woHHOrO OOMEHa. YCIIOBHS MPOTEKAHHWS pPEaKIUi HOHHOTO OOMEHa, MOIHBIE H
COKpallléHHbIE HMOHHBIC YpaBHEHMs peakuuid. CBoWCTBa KHCIOT, OCHOBAaHMW M COJIEM B CBETE
MPE/ICTAaBICHUI 00 AMEKTPONUTUYECKON aucconuanuu. KadecTBeHHbIe peakiinu Ha MOHEL. [loHATHE O
TUAPOJIN3E COJIEH.

Xumuyeckuul sKcnepumenm:

03HAKOMJICHHE C MOJAEJSIMA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJIOB U
HeMeTaIsIoB (TpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpHa HATPHS), UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakIMd OT BO3JACHCTBUA  Pa3IMYHBIX  (PAKTOPOB, HCCIICIOBAHUE
3JIEKTPOINPOBOJHOCTA PACTBOPOB BELIECTB, IpoLecca IUCCOLMALUMUA KHUCIOT, LIEI0YEeH U COoJIei
(BO3MOXHO HCTIOJIB30BAaHUE BUJIEO MATEPHAJIOB), ITPOBEICHHUE OIBITOB, MILTIOCTPUPYIOMINX MPU3HAKA
MPOTEKAaHUs PeaKIii HOHHOTOo oOMeHa (0Opa3oBaHWE OCa/Ka, BBIACICHUE raza, 0O0pa3oBaHHE BOJbI),
OTIBITOB, WUTFOCTPUPYIOITUX MPUMEPHI OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKINi (TOpEHUE, PEaKIINH
pa3NioKEeHUs, COCIUHEHHUs), PACIO3HAaBAaHUE HEOPTraHWYECKHUX BEIIECTB C IMOMOIIbIO KaueCTBEHHBIX
peaKkurii Ha MOHBI, PEIICHUE KCIIEPUMEHTAIBHbBIX 33]1a4.



HemeTasibl M MX coeJHHEHUSA

OOmast xapakTepucTuka rajoreHoB. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHBbIE CTEIECHU
okucienus. CtpoeHue u pU3NUYECKHe CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMUYECKUE CBOICTBA
Ha [IpUMepe XJ10pa (B3aUMOJICHCTBUE C METAIJIaMU, HEMETAJIIaMH, 1ienodamu). Xiaopoogopoa. ComnsiHas
KHCIIOTa, XMMHYECKHUE CBOMCTBa, IMOJIydeHUE, MpuMeHeHue. J[eficTBue Xjopa M XJIOpPOBOJOpOJa Ha
OpraHM3M uesoBeka. BakHele XJI0puabl U UX HaXO0KJIEHHUE B IPUPOJE.

O6mas xapakTepucTrKa 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHbIE
crerieHH okucieHus. CtpoeHue M (U3UYECKHUE CBOIMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA M CEPBHI.
AnnoTtponHele Moau(UKAIMKM KHUCIOpoAa M cepbl. XUMHYECKHe cBoWcTBa cepbl. CepoBoaopof,
cTpoeHue, PU3NUECKUE M XUMUUECKUE CBOUCTBA. OKCHIBI CEPhI KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciora, (GU3HUECKUe U XUMUYECKHe CBOMCTBa (00IIMe Kak MpeACTaBUTeNs Kjlacca KUCIOT U
cneunpuyeckne). XUMUUYECKAE PEAKIMH, JIeXKAIMe B OCHOBE MPOMBIIUIEHHOTO croco0a MOJydYeHus
cepHoil kucnotel. [Ipumenenue cepHoil kucnotbl. Conu CEpHOI KHUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-noH. HaxoxeHue cepsl ¥ €€ COeMHEHHUI B IPUPOJIE. XUMHUECKOE 3arpsi3HEHNE OKPYKaIOIIeH
Cpelbl COSIMHEHHSIMH Cepbl (KUCIOTHBIC OXKIHU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CIOCOOBI €ro
IIPEI0TBPALLEHUSI.

OO6mas xapakrepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
CTETNIEHU OKHUCJIEHMs. A30T, pacHpoCTpaHEHUE B MpUPOJE, (PU3UUECKHE U XHUMHYECKHE CBOICTBa.
KpyroBopor azora B mpuponme. AMMHaK, ero (u3MYECKMe M XHUMUYECKHE CBOMCTBA, MOJyueHUE U
npuMeHerne. Conu aMMOHHSA, WX (U3NYECKHE U XUMHUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas
peaxius Ha MOHbI aMMOHHUA. A30THas KUCIOTa, e€ moiyuyeHue, (u3nuecKue U XUMUYECKHUEe CBOMCTBA
(oOmme Kak MpEACTaBHUTENS Kilacca KUCIOT M cnenuduueckue). Mcmonb3oBaHue HUTPATOB U COJNEH
aMMOHHS B KauyeCTBE MHUHEPANBHBIX yHOOpeHHi. XMMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOIIeH Cpeabl
COCMHEHUSMH a30Ta (KUCIOTHBIE MOXKAM, 3arps3HEHHE BO3AyXa, MOYBBI M BOAoEMOB). Docdop,
aiotponnele Monupukanuu ocdopa, dusnueckue u xumuueckue cpoiictsa. Okeun docdopa (V) u
dbochopnas kuciora, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, monydeHue. Mcmnonap3oBanue ¢ocharoB B
Ka4yecTBE MUHEPAJIbHBIX y100pEeHUH.

O6mras xapakrepuctrka 31eMeHToB [VA-rpynmbel. OcCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHbIE
CTEINIEHU OKUCIIEHUS. YTIepo/, aJNIOTPOIIHbIE MOAN(DUKALIMY, PACIIPOCTPAHEHHE B IPUPOJIE, (PU3NUYECKHe
U XUMUYeckue cBoicTBa. Azncopobums. Kpyrosopor yriepona B mpupoae. Okcuabl yriiepoja, HUX
¢u3nyeckre U XMMHUECKUE CBOMCTBA, JACWCTBUE HA KHUBBIE OPraHU3MBbI, MOJTYYE€HHUE U MPUMEHEHHE.
DKojoru4eckre mpoodsieMsl, CBA3aHHbIE ¢ OKkcuaoM yriepoaa (IV), runoresa rno0aibHOrO MOTENIICHUS
KJIMMarta, MapHUKOBBIHM 3¢ (deKkT. YroabHas KUCI0Ta U e€ CONU, X (PU3HUECKUe U XMMUYECKHEe CBOWCTBA,
nojiyueHue U npuMmeHnenue. KauectBeHHas peakuus Ha kapOoHaT-uoHbI. Mcnonb3oBaHne kapOOHATOB B
OBITY, MEMIIMHE, TIPOMBILIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHUYECKHUX BEIECTBAX KaK O COEIMHEHHUSX yriepoja (MeTaH,
3TaH, TUJICH, alleTUJICH, 3TaHOJ, TNIMLEPUH, YKCYCHas KucioTa). [IpupoiHble HCTOYHUKHU YTIEBOAOPOIOB
(yroiab, mpuponAHBIM Tra3, He(dTh), NPOAYKTHI HX mepepaboTku (OeH3MH), UX pPOJb B OBITY HU
NPOMBIIIICHHOCTH. [IoHATHE 0 OMONOrMYEecKH BaXKHBIX BEIIECTBAaX: XkHpax, Oenkax, yrieBojax — U UxX
pOJIU B )KM3HM yesloBeka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢uznyeckre u XUMHUYECKHE CBOWCTBA, MoJydeHHe M npumeHeHue. CoennHeHHs
KpemMHusi B mnpupoae. OOmue mnpencrtaBieHuss o0 okcunae kpemHus (IV) u kpemHHEBOW Kuciore.
Cunukatel, UX UCHOJIb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BakHelIne cTpouTeNbHbIe MaTepHaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[IpobGiembr 0e30macHOTO  HCIOIB30BAHMS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuu sxcnepumenm:

u3yuyeHue o0pa3l0B HEOPraHWYECKUX BEIECTB, CBOMCTB COJSHOW KHCIOTHI, IpPOBEIECHUE
Ka4eCTBEHHBIX pEaKIii Ha XIJIOPUA-WOHBI W HAOIIOJCHWE MPU3HAKOB WX MPOTEKAHHS, OIIBITHI,
oTpakaromue (U3NYecKHe M XUMHUECKHE CBOWCTBA TAJOr€HOB M HMX COCJAMHEHHH (BO3MOXKHO
WCIIOIb30BaHUE BUJCOMATEPHUATIOB), O3HAKOMJICHHE C O00pa3laMd XJOPHIOB (TaJOreHUIOB),
O3HAKOMJIEHHE C 00pa3laMu cepbl U e€ COeANHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPHAIIOB),
HabIoleHue mporecca oOyTraMBaHUS caxapa IMoj JeHCTBHEM KOHLIEHTPUPOBAHHOM CEPHOM KHCIOTHI,



M3y4eHNEe XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, TPOBEICHIE KaUeCTBEHHON PEaKIuy Ha
cynb(haT-uoH U HAOIIOJCHUE MPU3HAKa €€ MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBAMH
a3oTa, pochopa 1 ux coeAMHEHU (BO3ZMOXKHO UCMOIb30BaHUE BUICOMATEPHAIOB), 00pa3liaMy a30THBIX
u QochopHBIX yIOOpeHHid, MOTydeHHE, COOMpaHue, PACIlO3HABAHME M W3YYCHHUE CBOWCTB aMMHAKa,
MPOBEJICHUE KAYECTBEHHBIX peakuuid Ha MOH aMMOHMS M (ochaT-uOH U HU3ydYEHHE MPU3HAKOB HX
IIPOTEKAaHUs, B3aUMOAECUCTBUE KOHLEHTPUPOBAHHON Aa30THOM KHUCIOTBI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUJICOMATEPHAIIOB), U3yUEHHE MOJIENe KPUCTANIMYECKUX pemIéToK anmasa, rpadura,
¢dymiepeHa, 03HaKOMIJICHHE C IPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM H
YCTPOMCTBOM MPOTHBOra3a, MOoJIy4eHue, cCoOrpaHue, pacrio3HaBaHUE U U3YUEHHE CBOMCTB yIJIEKUCIOTO
rasa, IpoBEJICHUE KAueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U HU3yYEHUE MPU3HAKOB UX
MIPOTEKaHUs, O3HAKOMJICHHE €  NPOAYKLUHMEW  CHUJIMKATHOW  IMPOMBIUUIEHHOCTH,  PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BaxkHele HeMeTaJIbl U UX COSAUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mrast XxapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB — METAUIOB HAa OCHOBAHHMHM HMX IOJOKEHHUS B
[lepuonnueckoil cucteme xumuueckux 3neMeHToB /. Y. MenneneeBa u crpoenust aromoB. CtpoeHue
MeTaJuIoB. MeTamndyeckas CBsI3b M METAJUIMYECKAass KPUCTALTMYECKAs PelEéTKa. DJIECKTPOXUMHUECKUI
psan HampsokeHuil MetaiioB. dusmueckne M XUMUYECKHE CBOiicTBa MeTayuioB. OOImue crocoObl
nosydeHus: MetasuioB. [loHATHE O KOPPO3UH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUI, OPOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIILICHHOCTH.

[[lenoynble MeTayuipl: TOJNOKEHUE B lleproguyeckoil CUCTEME XHWMHYECKHX 3JIEMEHTOB JI.
W. MenneneeBa, CTpo€HUE UX aTOMOB, HAaXOXJeHUE B npupoje. Ouznueckue U XuMUYECKHE CBOWCTBA
(ma mpumepe Hatpusi ¥ Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanus. [IpuMeHeHue IenouHbIX
METAJUIOB U UX COECIMHEHUM.

[[lenoyHO3EMENBHBIE METAJUIBI MarHuii M KajbLMK: TojokeHue B llepuoandeckor cucreme
xuMuyeckux 35eMeHToB 1. . MenaeneeBa, cTpoeHUE UX aTOMOB, Hax0JIeHHE B Ipupoze. Puznueckue
U XUMUYECKHE CBOMCTBA MarHus W Kaiublius. BakHeimmme coearHeHUs! Kajablus (OKCHI, THIPOKCHI,
comu). JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Asnromunmit: nonoxenue B [lepuoanueckoi cucreme xumuueckux 3neMeHToB /. V1. Menneneena,
CTPOEHHE aToma, HaxoxkJaeHue B mnpupoje. Duznueckne MW XUMHUYECKUE CBOWCTBA ATOMHHMUS.
AMpoTepHbIe CBOMCTBA OKCHJIA ¥ THIPOKCUA ATTFOMUHUS.

Kenezo: nonoxenue B Ilepmonnueckoir cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTpPOCHHE aToMa, HaxXxOXJeHue B mpupoje. Dusnueckue U XUMHYECKUE CBOMCTBa xkene3a. OKCHUIBI,
ruapokcuabl u conu xenesa (I1) u sxenesa (I1I), ux cocras, cBoicTBa U MOTyueHUE.

Xumuueckuul sxcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMH METajuIOB U CIUIaBOB, UX (PU3NYECKUMH CBOWCTBAMHU, M3y4EHHE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHUIECOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KalbIUs U HATPUS C BOJOHM (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPUANIOB),
WCCTIEZIOBAHNE CBOMCTB JKECTKOM BOJBI, IpoIlecca TOPEHHS IKejle3a B KHUCIopoae (BO3MOXKHO
HCII0JIb30BaHUE BUIAEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHMS KAU€CTBEHHBIX PEAKIIMi HA MOHBI: MarHus,
KaJIbIIMS, IFOMUHUSA, TMHKa, xene3a (II) u xxenesa (III), menu (I1), HaGmrogeHue U onrcaHUE POIIECCOB
OKpalllUBaHUsi IUJIJaMEHM MOHAMHM HaTpus, Kajlugd U KalblMsd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIIeA0BaHNE aM(BOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS Y THAPOKCH 1A IIMHKA,
pelIeHne SKCIEepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamoLmas cpeaa

BemiectBa u Marepuaibl B IOBCEJHEBHOM JKU3HU YesloBeKa. bezonacHoe MCnoyib30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBas moMoIs Mpu XUMHUYECKUX 0XKOTaxX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKalolled cpenasl (mpeaenbHas AOMYyCTHMAas KOHIICHTPAIIHS
Benlects, nanee — [1JIK). Ponb xumMuu B pemieHun 3K0J0rH4ecKuX MpooieM.

Xumuueckuii 5Kcnepumenm:

n3ydeHne o0pasIoB MaTepruaIoB (CTEKIIO, CIIaBbl METAJIJIOB, IIOJUMEPHBIC MATEPHUAIIBI).

MexnpeamerHblie CBA3H.



Peanun3anus MeXnpenIMeTHbIX CBSI3€M MPU M3yYEHUM XUMHUHM B 9 Kilacce OCYIIECTBIISIETCS depes
MCIOJIB30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TAK U TIOHATHH, SIBISIOLNIUXCS CUCTEMHBIMH
111 OTAEIIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA.

OO111e ecTeCTBEHHO-HAayYHbIE MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHS, aHATIU3, CHHTE3,
Kjaccuukanus, NepuoAnYHOCTb, HAOIIOEHUE, YKCIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHHUE, MOJEIb,
SBJICHHUE, TTAPHUKOBBIHN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIbI, PaAMOaKTUBHOCTD,
MOJICKYJIa, JJIEKTPUYECKUH 3apsi, TMPOBOJHUKHU, IOJYIIPOBOJAHUKH, TUIIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJIO, O0OBEM, arperaTHoe COCTOSHME BELIECTBA, TIa3, pacTBOpP, PacTBOPHUMOCTbD,
KpUCTAJNIMYeCKass Pem€TKa, CIUIAaBbl, (PU3NYECKUE BEIWYHMHBI, €AMHUIBI H3MEPEHUs,, KOCMHUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILIE.

buonorusi:  ¢dorocuntes, npixanue, Ouocdepa, ->KOocHCTEMa, MHHEpaJIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpPAIbI, TOPHBIE IMOPOJBI, IMOJE3HBIE HCKOIAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS IPOrPaMMbl OCHOBHOT'O 00IIEro 00pa3oBaHMs JOCTUTAIOTCS B
xoJe oO0ydyeHUs XMMHUU B €JUHCTBE Y4YeOHON M BOCIUTATEJIILHON JEATEIbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH,
MIPUHSATHIMU B OOIIIECTBE MPaBUIaMH U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT IPOLIECCaM CaMOTIO3HAHNUS,
CaMOPa3BUTHUS U COLMATIM3ALNN O0yHarOIUXCS.

JIMYHOCTHBIE PE3YyNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAlOIIMXCS PYKOBOJACTBOBATHCS CHCTEMOMN
MTO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMN U PaCIIMPEHHE ONBITA JEATEIIBHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YaCTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUSI K OTEYECTBEHHOMY KYJIbTYpHOMY, HCTOPUYECKOMY H Hay4dHOMY
HacJe/INI0, TOHUMaHUs 3HAYE€HUS! XMMUYECKON HayKU B KU3HU COBPEMEHHOTI'0 O0IECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOW MHQOpMAIMel O TMepeAoBbIX JOCTHKEHUSAX U OTKPBITUSX MHPOBOH U
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpa U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

IIPEICTABICHNS O COLMAIBHBIX HOPMax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUM B KOJUIEKTHBE,
KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJE3HOH, Y4eOHOMCCIICTOBATEIhCKOM,
TBOPYECKON M JPYruX BUAAX JESATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOH JIESTENbHOCTH
IIpU BBINIOJHEHUHM Y4eOHBIX, MO3HABATENIbHBIX 3a7ay, BBIIOJHEHUH XUMHUYECKHX HKCIEPHMEHTOB,
CO3JIaHMM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aHMOIIOHUMAHUIO U B3aMMOIIOMOIIM B MPOLIECCE ITOU
y4eOHOM JesITeNbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE IMOBEJACHHE U TMOCTYNKH CBOMX TOBAapUUIIEH C
MIO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BELIECTBE M XUMUYECKOW PEAKIUU, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOIINE OCHOBY Il IOHUMAHUS CYITHOCTH HAay4YHOU
KapTUHBI MHpa, MPeJCTaBIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHPOJBI, B3aUMOCBS3SIX
YesoBeKa ¢ MPUPOJHON cpeioil, 0 posii XUMHH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHBBI, HAIPaBJIEHHbIE HA MTOJyYeHHE HOBBIX 3HAHUM MO0 XMMHUHU, HEOOXOMMBbIE
Uil OOBSACHEHHs HAOIIOAAEMBIX HPOLIECCOB M SIBJICHUI, I[03HABaTEIbHOM, HH()OPMAIMOHHOW U
YUTATENILCKOM KYJIbTYpPbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEILHON PabOTHI ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYIHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTUH;
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UHTEpEeC K OOy4YeHHUI0 U [I03HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTH U CIHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOW M UCCIIENOBATENbCKON JEATeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YeHUS B ajbHEHIIEeM;

4) popMuUpOBaHUS KYJbTYPbI 310POBbS:

OCO3HaHHE IICHHOCTHU >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3I0POBBIIl 00pa3 JKW3HU, OCO3HAHUE TOCIEACTBUN M HENPUATHE BPEIHBIX MPUBBIYECK (YIOTPEOICHHS
QJIKOT0JI51, HAPKOTHKOB, KYPEHHUsI), HEOOXOAUMOCTH COOJII0/IEHUS MPaBUiI 0€30I1aCHOCTH MPU O0paILCHUH
C XUMUYECKUMU BEIIECTBAMU B OBITY U PEATLHOU KU3HU;

5) TpyaoBoro BocnuTaHus:

HMHTEPEC K MPAKTUICCKOMY H3yUEHUIO TPOo(decCuil u Tpyaa pa3IndyHOro PoJia, YBaAXEHHUE K TPYY H
pe3ynbraTtaM TPYAOBOH JESATENbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUs MPEIMETHBIX 3HAHUU I10
XUMHH, OCO3HAHHBIN BBIOOD WMHIWBUIAYaTbHOW TPACKTOPHH MPOJODKCHHS 0O0pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTM K XHMMHH, OOIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
YCTIEIHOW TMPOPECCHOHANBHON JCSITETLHOCTH W Pa3BUTUS HEOOXOJUMBIX yMEHUH, TOTOBHOCTH
a/IanTUPOBaThCA B MpodeccuoHalbHOM cpefie;

6) 3K0JIOrMYeCKOro BOCIIMTAHUSA:

9KOJIOTHUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOIE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e CyIIeCTBOBaHMs, IOHMMAaHUE LIEHHOCTH 3JI0POBOTO M 0€30macHOro o0pas3a *KU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (PHU3MYECKOMY U TICUXMUYECKOMY 3I0POBbIO, OCO3HAHHE IIEHHOCTH
coOMroicHHsT TpaBuil 0E30MacHOr0 IMOBEACHHS MPU PAadOTE C BEIICCTBAMH, a TAaKXKE B CHUTYAIHSX,
YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TPHMEHSATH 3HAHUS, TMOJydaeMble NMPU W3YYCHHHM XWMUU, IS PEIICHHS 3ajad,
CBSI3aHHBIX C OKPYXAIOUIeH MPUPOAHON CpeloH, JUIsl MOBBIIICHHUS YPOBHS DKOJOTUYECKOW KYIbTYpPHI,
OCO3HaHUs TJI00aTBHOTO XapakTepa HJKOJOTMUECKHX MPOoOJIeM M MyTed UX PEIICHHS IOCPEICTBOM
METOJIOB XMMHHU, IKOJIOTUYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOJACTBOBATHCA WM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbHON MPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocTtaBe meranpeaMEeTHBIX PE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIE Ul (POPMHPOBAHUS MHUPOBO33PEHHS
oOlieHay4HbIe TIOHITHS (3aKOH, TEOPHsl, IPUHIIUII, TUTIOTE3a, (GaKT, CUCTEMA, MPOIIECC, IKCTIEPUMEHT U
JPYTOE.), KOTOPBIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETAX U MO3BOJISIOT HA OCHOBE
3HAHUW W3 3TUX NpPEeIMETOB (OPMHUPOBATH IMPEACTABICHHE O LIEJIOCTHOM HAY4YHOH KapTHHE MHpa, U
YHUBEpCaJbHbIE yueOHble AeWCTBUS (IO3HABATENIbHbIE, KOMMYHUKATUBHBIC, PETYISTHBHbIE), KOTOpbIE
obecrieunBaOT (HOPMUPOBAHUE TOTOBHOCTH K CaMOCTOSATENBHOMY IJIAHUPOBAHUIO U OCYIIECTBIECHUIO
yueOHOM e TEIbHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

ba3oBble JJornueckue AeMHcTBHA:

YMEHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHMM 3HAHUM: PACKPHIBATH
CMBIC]T XUMHUYECKUX TOHSATUH (BBIICTATh WX XapaKTepHbIE NMPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMHU TIOHSTUSIMHU), HCIIOJIb30BATh TOHSATHS I OOBSICHEHUS OTAETbHBIX (DaKTOB U SBIICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPHUH TS KIIacCU(PUKAIINA XUMHYECKUX BEIIECTB M XUMUYCCKUX PEAKIIHM,
yCTaHABIUBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3M MEXIY OOBEKTaAMH W3YYEHHUS, CTPOUTH JIOTUYECKUE
paccyxnenust (HHIYKTUBHBIC, JCTyKTHBHBIC, 10 aHAJIOTHH), Ie7IaTh BEIBOIBI U 3aKITIOUCHUS;

YMEHHE TPUMEHSITh B TMPOLECCe TO3HAHMS TOHATUS (TPEeIMETHBIE U METamnpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEITH, UCITOJIH3YEMbI€ B XUMHUH, MPE0OPa30BHIBATH IMIMPOKO MPUMEHSIEMBIS
B XMMUU MOJICTIbHBIC MPEACTABICHUS — XMMHYECKUI 3HaK (CUMBOII SJIEMEHTA), XUMHUEcKas Gpopmysa u
ypaBHEHHE XMUMHYECKOW pEaKIMu — MPH PEIICHUH YYeOHO-MO3HABATEIBHBIX 3a7ad4, C YYETOM OSTHUX
MOJICJIbHBIX TPEJICTABICHUN BBISIBIATE M XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKH H3Y4aeMBbIX
00BEKTOB — XHMHYECKHX BEIIECTB M XUMHUYECKUX PEaKIHMi, BBISIBIATH OOIIHE 3aKOHOMEPHOCTH,
MPUYUHHO-CIIEACTBEHHBIE CBS3H U MPOTUBOPEUHNS B U3y4aeMbIX MPOLECCAX U SIBJICHUSX.
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Ba3oBble uccienoBarejabLcKue NeiCTBUA:

YMEHHE HMCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHl B Kaue€CTBE MHCTPYMEHTA IO3HAHMS, a TAKXKE B
KauecTBE OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUMU;

npuoOpeTeHnue OMbITa MO I[UIAHUPOBAHHUIO, OpTaHU3allMd U [POBEICHUIO YUYEHHYECKUX
9KCIIEPUMEHTOB, yMEHHME HaOII0AaTh 3a XOJIOM IIPOLECCA, CAMOCTOATEIBHO IIPOrHO3MPOBATh €ro
pe3ynbrat, GopMmynupoBaTb OOOOIIEHUS W BBIBOABI [0 pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
MCCJICIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHON padoTe.

Pa6ora ¢ nundopmanmeii:

yMEHHUE BHIOMPaTh, aHATTM3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO Pa3IMYHBIX BUJOB U POpPM
MIpe/ICTaBJICHMUS], MTOJIyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAY4YHO-TOMYJISApHAs JINTEPATypa XUMHUECKOTO
CoJIepKaHusl, CIpaBOYHbIE [10CO0OMS, pecypchl IHTEpHETa), KPUTUYECKU OLIEHUBATh IPOTUBOPEUYHUBYIO U
HEZ0CTOBEPHYIO HHPOPMAIHUIO;

YMEHHE MPHUMEHSTh PA3IUYHBIE METOJBI M 3alpOChl IPU IMOUCKE U OTOOpe HH(POpPMALUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOIMMBIX [JIsi BBINOJHEHUS YYE€OHBIX U TO3HABATENBHBIX 3ajay
ONpeAENEHHOr0 TUIA, MPUOOPETEHHE ONblTa B O00JIACTU MCHOJIb30BAaHUS HMHPOPMAILMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHUE KYJIbTYpOM aKTUBHOIO HCIIOJIB30BAHUS Pa3IMYHbIX
MOUCKOBBIX CHUCTEM, CAMOCTOSITEIHHO BHIOMPATh ONTHUMAJIBHYIO (pOopMy MpeacTaBieHus HHPOPMALUU U
WUIIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, JIpYyruMu Qopmamu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

YMEHHE UCTIOIb30BaTh U aHAJTM3UPOBATH B IpoLiecce YUeOHOM U HCCIeI0BATEIbCKON IeATEeTbHOCTH
MHGOPMALMIO O BJIHMSHAW TPOMBIIIICHHOCTH, CEIBCKOTO XO3SCTBa M TPAHCIOPTa HA COCTOSIHHE
OKpY’Karollel MPUPOIHON Cpeibl.

KommyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

yMEHHUsI 3a7]aBaTh BOIPOCHI (B X0/1€ Iuajora u (Win) JUCKYCCUU) 110 CYIIECTBY 00CYKIaeMOU TEMBI,
(GbopMyIMpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTEIBHO BBIOJIHEHUS MTPEIOKEHHON 3a/1auH;

YMEHHs NPEACTABIATh IOJYYEHHBIE PE3yNbTAaThl IO3HABATEJIBHOM NIEATENBHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaX; JIelaTh MPE3CHTALUI0 Pe3yJbTaTOB BBIMOJIHEHHUS] XMMUYECKOTO AKCIEPHUMEHTa
(;1rabopaTopHOro OmbITa, JIAOOPATOPHOW pabOTHl MO HCCIEAOBAHHIO CBOWCTB BEILIECTB, Y4eOHOIO
MIPOEKTA);

YMEHHUS Y4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABAaTENbHOU W
HCCIIEIOBATENbCKON JESATENIbHOCTH NpPU PEHICHUH BO3HHUKAIOUIMX NMpoOJeM Ha OCHOBE Yy4éTa OOIIMX
MHTEPECOB M COIJIaCOBaHUS MO3MLIMN (00CyXaeHus, OOMEH MHEHHUSMH, «MO3TOBBIE ILITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JEHCTBHI, ONpeiesieHne KpPUTEPHEB IO OLEHKE KaueCcTBa BBHINOJIHEHHOMN
paloThI U ApyTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSTENIBHO OIpPENEATh LEIN JAEATEIbHOCTH, IUIAHUPOBATh, OCYILLECTBIISTH,
KOHTPOJIMPOBAaTh U IMpPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTENbHOCTb, BHIOMPATh Haubolee
3¢ deKTUBHBIE CTIOCOOBI pelIeHUs] y4eOHBIX U M03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTABIATh MIIH
KOPPEKTHUPOBATh MPEJIOKEHHBIN AJITOPUTM JIEUCTBUH NPU BBINOJHEHUH 33JaHUM C YYETOM MOJYyYEHHUS
HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMAX, OLEHUBATh COOTBETCTBHE
MOJIyUEHHOT0 pe3yJibTaTa 3asBJICHHOM LeNH, YMEHHE HCIIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI,
IIpe/iIaraéMble B YCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX Pe3yIbTaTOB MO0 OCBOSHUIO 00S3aTEILHOTO COJIEpIKAHUS, YCTAHOBIEHHOTO
naHHOU (eepanbHOoi pabodeit mporpaMMOi, BBIJEISIFOT: OCBOSHHBIE 00yUJaIOIIUMICS HaydHbIE 3HAHMUSI,
YMEHHS U CIIOCOOBI ICUCTBUH, crieliu(uIecKue Uit MPeAMETHON 001acTH «XUMHSI», BUJIbI IEITETbHOCTH
M0 TMOJYYEHUIO HOBOTO 3HAHUS, €r0 WHTEPIPETAINH, TPEOOPa30BaHUI0 U TIPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX M HOBBIX CUTYaIlUsX.
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K xoHuy oOyudenus B 8 kiacce npeiMeTHbIE pe3yiIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPakaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: aTOM, MOJEKYJa, XUMUYECKAN JJIEMEHT,
IIPOCTOE BEUIECTBO, CJIOKHOE BEILECTBO, CMECh (OAHOPOJHAs MU HEOJHOPOJHAsA), BAJIEHTHOCTD,
OTHOCHUTEJIbHAsl aTOMHAs M MOJIEKYJIIpHAas Macca, KOJUYECTBO BEIECTBA, MOJb, MOJIIpHAas Macca,
MaccoBasi A0JIsI XUMHUYECKOTO 3JIEMEHTA B COCTUHEHNUHU, MOJISIPHBIA 00BEM, OKCH, KHCIOTa, OCHOBAHUE,
COJIb, 3JEKTPOOTPULIATENILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl peakiys, KiIacCuUKaus peakimid:
peaKkIMMu COCIUHEHUS, DPEAKLUU PA3JIOKEHUs, pEeaKklHH 3aMEUIeHHs, peakuuu OoOMeHa, 3K30- M
SHIOTEPMHUUYECKUE pPEeaKLUH, TEIUIOBOM 3(deKT peaxiuu, sIpo aToMa, 3JIEKTPOHHBIM ClIOH aroma,
aToMHasi opOUTaNb, paAuyC aTOMa, XUMUYECKas CBS3b, MOJIIPHAS M HEMOJSIpHAas KOBAJICHTHAs CBS3b,
MOHHAas CBA3b, MOH, KATMOH, aHUOH, PaCTBOP, MAacCoBas J10Jis BelecTBa (IIPOLEHTHAsl KOHLEHTpalusi) B
pacTBope;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IIOHATUN U IPUMEHATH 3TU NOHATHS IIPU
OINMCAaHUU BELIECTB U UX MPEBPALLECHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIsi COCTaBleHHs (DOpMyn BEIIECTB M ypaBHEHUH
XMMHYECKUX PEAKIIUI;

OIpeseNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIEHb OKHUCIECHUS
HJIEMEHTOB B OMHAPHBIX COCTMHEHHSIX,, IPUHAIEKHOCTH BEIIECTB K ONPENEIEHHOMY KJIacCy COeTMHEHHN
1o hopmyiam, BUJ XMMUYECKOHN CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpsiBaTh cMmbicha [lepuoanueckoro 3akona [{. . MenaeneeBa: 1eMOHCTpUPOBATH TIOHUMAHUE
NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX JJIEMEHTOB OT MX IoJoKeHus B Ilepuognueckon
CUCTEME, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUEHUS,
3aK0Ha ABOrajpo;

ONHKCBHIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy [leproandeckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3ivyaTh IMOHATUS «TJaBHas mnoxarpynma (A-rpymnmna)» U «robounas noarpymnma (b-
rpynmna)», majible ¥ OOoNbIINE MEepPHOJbl, COOTHOCUTH O0O3HAu€HUs, KOTOpble HMMEITCA B TaOIuIe
«Ilepnonuyeckas cucrtema xumuueckux oneMmeHtoB JI.  U. MenneneeBa» ¢ 4YHMCIOBBIMHU
XapaKTepUCTHUKAMHU CTPOEHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sijapa, oOIlee YUCIIo
3JIEKTPOHOB U pacHpeesIieHHe UX MO IEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMHUUYECKHE AJIEMEHThI, HEOPTaHNYECKHE BEIECTBA, XMMHUECKUE PEAKIIUU
(10 YHuCIly U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P (PEKTY);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPKJasl ONHMCAHWE NIPUMEpPaMH MOJEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOLIMX XHMHUYECKHX
peaKuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BOZMOXXHOCTH
MIPOTEKAaHNS XUMHUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MaccChl BEHIECTB, MacCOBYIO JOJIO
XUMHUYECKOT0 3JIeMeHTa 1o (GopMyJie COeIUHEHHsI, MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOIUTH
pacuéTel 10 YpaBHEHUIO XUMUUYECKOMN peakLnu;

MPUMEHSITh OCHOBHBIE ONEpPAllii MBICIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHHE,
00o011eHre, cUCTeMaTH3alllIo, KIaCCU(PUKAINIO, BBIABICHHE MPUYMHHO-CIECICTBEHHBIX CBS3eH — Iis
U3YYEHUs] CBOMCTB BEIIECTB M XMUMHUYECKHUX pEaKIUi, €CTEeCTBEHHO-Hay4YHbI€ METO/bl IMO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIICPUMEHT (peasIbHbIA U MBICICHHBIH);

CJIeIoBaTh MpaBUiIaM IOJIb30BaHUS XUMUYECKOW MOCYAON U JIabopaTOpHBIM 000pYIOBaHUEM, a
TaKkXe MpaBUiaM OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH MO BBITOJHEHUIO
71a00PATOPHBIX XUMUYECKHX OIBITOB MO MOJIYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BEIIECTB (BOIOpOAa U
KHCJIOPO/1a), IPUTOTOBIIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOM J0JIE€M pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBATh U TMPOBOJUTH XMMHUYECKHE SKCIEPUMEHTHI MO Paclo3HABAaHUIO PAaCTBOPOB ILIENOYEH U
KHCJIOT C TOMOILBIO UHANKATOPOB (JIaKMYC, (PeHOI(PTATICHH, METUIOPAHXK U APYTHE).

K koHIy o0yuenus B 9 kjacce npeMeTHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JJOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:
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pacKpbIBaTh CMBICIT OCHOBHBIX XMMHUYECKUX MOHATUN: XUMUUECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHHOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BAJIEHTHOCTD, 3JEKTPOOTPULIATEIBHOCTD,
CTETeHb OKUCJICHHS, XUMHYECKas peaklus, XMUMHUYECKas CBsA3b, TEIJIOBOM A(P(PEKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PacTBOP, SITEKTPOIUTHI, HEATICKTPOIUTHI, IEKTPOIUTHUECKAS TUCCOIUAIINS, PEAKIIIH
MOHHOTO OOMEHa, KaTajiu3aTop, XHMHUYECKOEe paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKluHu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMHM, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE W
BOCCTAHOBJICHHE, AaJUIOTPONHUs, aM(pOTEPHOCTh, XUMHYECKas CBsA3b (KOBaJEHTHas, HOHHA,
METaJIJINYECKasi), KpUCTalsInyecKass peléTKa, KOppo3us METaUIOB, CIUIABbl, CKOPOCTh XMUMHUYECKOH
peakuuu, npeaensHo nomyctumas konuentpanus [1JIK BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHSITHI U IPUMEHSTH 3TH MOHATHUS NIPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLCHUI;

UCITIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJISi COCTaBICHUS (POpPMyN BEIIECTB U ypaBHEHUU
XUMHUYECKHUX PEaKIIHii;

ONpEAENATh BAJEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTH BEIIECTB K ONpPeNeIEHHOMY KJlaccy COeAMHEHUN 1Mo hopMynam,
BUJI XUMUYECKOM CBSI3U (KOBAJIEHTHAs!, MOHHASI, METAJUIMUECKAasl) B HEOPraHMUYECKUX COEAMHEHUSX, 3aps]
MOHA 10 XUMUYECKOH Qopmyre, XxapaKTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKUX COEIMHEHUH,
THUI KPUCTAJUITMUECKOHN PEelIETKN KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbicn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u J1€MOHCTPUPOBATH €O
[IOHMMAaHHE: ONMCHIBATh U XapaKTepU30BaTh TabIUuHyt0 Gopmy [leproanueckoil CUCTEMbI XMMHUECKUX
AJIEMEHTOB: pa3NuyaTh MOHATHS «rhaBHas noiarpynmna (A-rpymma)» u «mobouyHas noarpymma (b-
TPYIIA)», Majble U OOJIBIINE IEPUO/IbI, COOTHOCHTH 0003HAYCHHS, KOTOPbIE UMEIOTCS B IEPUOANIECKOM
TabJulile, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj
sapa, o0Ilee YHCIO AIIEKTPOHOB M PACIPENEICHHUE MX IO 3JCKTPOHHBIM CJOSM), OOBSCHITH 0OIINe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB U MX COCJAMHEHUU B Mpeesiax MallbX MEPUOJ0B U
IJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaCCU(UITUPOBATh XMMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUECKUE PEaKIuU
(Mo 4MClly M COCTaBy y4YacTBYIOIIMX B pEaKLUU BELIECTB, MO TEIUIOBOMY 3(QeKTy, 1Mo U3MEHEHUIO
CTETIeHEW OKUCICHUS XUMHUECKUX DIIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U Crenu(PpUUecKue XUMHYECKHE CBOMCTBA MPOCTHIX M
CIIO)KHBIX BEIECTB, TMOATBEPXKAas OMUCAHHE MpPUMEpaMU MOJEKYISAPHBIX M HMOHHBIX YpaBHEHHA
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPABHEHUS MIEKTPOJIUTUYECKON TNCCOLMALNN KUCIIOT, IIEJIOUEN U COJIEH, MOIHbIE U
COKpalI€HHbIE ypaBHEHHUs peakUui HOHHOTO OOMEHa, YpaBHEHMs pEeaklMi, MOATBEPKIAI0NIUX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN TOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIM;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BOZMOKHOCTH MPOTEKAHUS
XUMHYECKHUX TPEBPAIICHUN B PA3IMUHBIX YCIOBUSIX;

BBIUHCIISATH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MacCOBYIO JOJIO
XMMHYECKOT0 3JIeMEHTa 1Mo (GopMyiie COeIMHEHHs, MAaCCOBYIO JOJIO BELIECTBA B pACTBOPE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakluu;

coOIII0/1aTh MpaBUIIa MOJB30BAaHMUSI XUMHUECKOW MOCYA0 U 1abopaTopHBIM 000pyIOBaHHEM, a
TaK)Ke IpaBWia OOpalleHUs] C BELIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHU [0 BBIMIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO MOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa
YTJIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMM, IOATBEPKIAIOUIME KAYECTBEHHBIM COCTaB Ppa3IMYHBIX  BEILECTB!
pacro3HaBaTh OMBITHBIM MYTEM XJIOpPHUI-, OpoMua-, HoANI-, KapOoHat-, hocdar-, cunmkar-, cyabdar-,
THIPOKCHU/I-UOHBI, KaTHOHBI aMMOHHUS W WOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJTHBIX
pacTBopax HEOPraHUYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIbHON AEATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CHCTEMATH3AIUIO, BhISIBICHUE TPUUYUHHO-CIIEICTBEHHBIX CBA3EH — I M3Y4YEHUS CBOMCTB
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BEIIECTB U XMMUYECKHUX PEaKI1ii, €CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOJII0AEHUE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumenoBanue KomunuectBo | Coneprkanue o0yueHus Copnep:xxanue oOydeHus
/0 | pa3genoB u TeM 4acoB

y4eOHOT0 MpeIMeTa

Paznen 1. IlepBoHayaibHble XUMUYECKHE MOHATHUS

1.1

Xumusa  —
o0JacThb
€CTECTBO3HAHUS
MPAKTUYECKOMN
JEATEIIbBHOCTH
YeJoBeKa

BaXXHasda

5

IIpenmer xumuu. Ponb XUMHHM B KH3HHU
yejoBeka. XUMHSI B CUCTeME Hayk. Tena u
BellecTBa. DU3NYECKUE CBOWMCTBA BELIECTB.
ArperatHoe coctosiHue BemecTB. [lonsitue o
METO/JaxX TMO3HaHWS B XUMHHU. Yucteie
BemiectBa U cMecu. CrocoObl pazneneHus
CMECEH. XUMHUYECKUN JKCIIEPUMEHT:
JemoHcTpanuu: 3HAKOMCTBO C XHUMHUYECKOMN
Mocy/0i, ¢  mpaBujamMu  pabOThl B
naboparopud U TNpUEMaMH OOpaleHUs C
nabopaTopHBIM 000pyaoBaHueM. DU3NYECKUE
CBOIicTBa 00pa3l0B HEOPTaHUYECKUX BEIIECTB
— MeTaJuloB W HeMeTauioB. CrocoObl
pazzeneHus cMmecei (¢punbTpoBanue,
BBITIAPUBAHUE, JTUCTUIUISIINS,
xpomatorpagus).

JlaGopaTopHbie onbITHL: MI3ydeHue u onucaHue
buznuecKux CBOMCTB 00pa3ioB
HEOPraHUYECKHUX BEILIECTB. N3yuenne
crocoOoB paszzeneHus cmecei (C MOMOIIBIO
maraurta). llpaktuueckue pabotbr: Ne 1.
[TpaBuna paboThl B 1a00OpaTOpUU U TPUEMBI
oOpaineHus c 1a00paTOPHBIM
obopynoBanueM. Ne 2. Paznenenue cmeceii (Ha
pUMEpe OYUCTKH MTOBAPEHHOMN COJIN)

PackpeiBath CMBICII A3y4aeMbIX MTOHATHUH.
PackpbiBaTh ponb XMMHM B TPHUPOAE M IKU3HHU
YyeJnoBeKa, €€ CBA3b C JAPYrMMU Haykamu. Pa3nuuath
YUCThIE BELIECTBA M CMECH; OJHOPOAHBIE U
HEOJIHOPOJHBIE cMmecH. Pasnmuyare Qusmdeckue u
xumuyeckue sBieHus. ClenoBaTh — alropuTMam
WCIIOJIb30BAHUS DKCIIEPUMEHTAIBHBIX METOJOB —
HaOmo/leHusT W JKcrepuMmeHnta. HabGmonate u
OTHUCHIBATh OOBEKTHI P MPOBEIACHUH IEMOHCTpAIUi
U 1Ta0OPaTOPHBIX OMBITOB MO U3YYCHHUIO (PU3UUECKHUX
CBOMCTB BEIIECTB, CIOCOOOB pa3leleHusi CMecei
BewecTB. [IpoBOANTE XUMHUECKUI IKCIIEPUMEHT ITPU
pazneneHun  cMmeced  (Ha  mpuUMepe  OYHCTKHU
MOBaPEHHOM COJIM) B XOJ€ MpaKTU4Yeckoi paboTsl No
2. CnenoBaTh TIpaBUJIaM TOJb30BAHHUS XUMHUYECKOM
MOCYAOH U J1a00paTOPHBIM 00OPYIOBAaHUEM, a TAKKE
MpaBUjIaM 0OpaIEHUs C XUMUYECKUMHU BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKLHMEN MpHU BBITOJIHEHUN
npakTuueckor  paborsl Ne 1. BwictpaumBath
pa3BEPHYTbIE NUCBMEHHBIE W YCTHBIE OTBETHI C
omopoit Ha MH(pOpMaIKIO U3 YUeOHUKA U CITPABOYHBIX
MaTepuaioB, IPaMOTHO HCIOIb30BaTh H3yYEHHBIN
MTOHATUMHBIN anmnapar Kypca XuMuu

1.2

BemectBa

u

XUMHYCCKUEC pCaKIIn
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ATOMEI 1 MOJICKYIJIBI. XHUMHUYECKHUE PJIEMEHTHI.
CHUMBOJIBI XUMUYECKHX 3JIEMEHTOB. HpOCTHe

OHp CACIIATDb IpU3HAKA
YCJIOBUA HMX MPOTCKAHMH.

XUMHUYECKUX  PEaKLUH,
OOBACHSTD CYIIHOCTh
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u CIIOXKHEIC BEIIIECTRA. AToMHO-
MOJIEKYJISIPHOE y4EHHE. Xumudaeckas
dopmyna. BaneHTHOCT, aTOMOB XUMHUYECKUX
3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAS aTOMHas Macca.
OTHOCHUTEIbHAA MOJIEKYJIIpHAs Macca.
MaccoBast [10JII XHMHYECKOI'O DJJIEMEHTa B
COCTUHCHMU.

KomnyectBo BemecrtBa. Monb. MomspHas
Macca. B3anmocBsA3bp KolmyecTBa, MacChl H
yucjaa CTPYKTYPHBIX €IUHHUI[  BEUIECTBA.
Pacuéter mo  dopmynam  XUMHYECKHX
coequHeHu. DOH3NYECKHE U XHUMHUYCCKHE
SIBIICHUA. XHUMHYECKass peakiusa U €€
NMPU3HAKK. 3aKOH  COXpaHEHUsT  Macchl
BEIIIECTB. XuMudecKne YpaBHEHUSI.
Knaccudpukanms  XUMHUYECKUX  PEAKIIHA
(coemuHeHHUs,  Pa3jIOKEHHUS,  3aMCILICHHUS,
o0MeHa). XUMHYeCKU AKCIIEPUMEHT:
JlemoHCTpanuu: dusznyeckue CBOMCTBA
00pa3IioB  HEOPraHWMYECKUX  BEIIECTB  —
METaJJIOB U HeMeTayioB. OOpa3Ilsl BEIIECTB
KOJIUYECTBOM 1 MoiIb. OHU3HYSCKHUE SIBICHHS
(mnaBieHWe BOCKA, TasHUE JIbJa, PacTUpaHHE
caxapa B CTYIIKE, KWUIIEHHUE M KOHJCHCAlUA
BOJIbI). XMMHUYECKHE SIBJICHHUS (TOpEHUE CBEYH,
MPOKAJINBAHUE MEIHOM MPOBOJIOKH,
B3aMMOJECUCTBHE COJBI WM MeJla C COJISHOH
KHCIIOTOM). Habmonenue MIPU3HAKOB
MPOTEKAHUS XHUMUYCCKHX peakuuii
(paznoxeHue caxapa, B3aUMOICHCTBHE
CEepHON KHCIOTHI C XJOpUIOM Oapwus,
MOJYyYECHUE U PA3JIOKEHHE THIPOKCHIIA MEIU
(IT) mpu HarpeBaHuH, B3aMMOICHCTBHE JKeJe3a

(U3HYECKUX ¥ XUMUYECKUX SIBJICHUN C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHHUSL.
KnaccugunupoBars XuMUYeCKHe peakuu (0 YUCITy
U COCTaBY pearupyromux 1 00pa3yromuxcs BEUIeCTB).
CoctaBiate QopmMynbl OWHApPHBIX BEIIECTB TIO
BAJCHTHOCTH M  ONpPEAENSATh BaJCHTHOCTh IO
dopmynam BemiecTB PaccTtaBnsaTs KOA(pGUITUEHTH B
YpaBHEHUAX XHMMHYECKUX peakuuidl. HabOmomate u
OIKCHIBATH OOBEKTHI MPU IPOBEICHUH AEMOHCTPALINI
u 1abopaTopHbIX ONBITOB. [IpoBOANTH BBIUMCIIEHUS
nmo ¢QopMynaM  XUMHYECKHMX  COCIMHEHHH U
YpaBHEHUSM XUMHYECKHX peakiuil. [IpumeHsTsh
€CTECTBEHHO- HAay4HbIE METO/bl MO3HAHUS (B TOM
qrcliie HaOII0AeHHEe, MOJICIMPOBAHUE, SKCIIEPUMEHT U
OCHOBHBIE OTI€pAIlMH MBICIUTEIILHOW JEATEIIbHOCTH
(cpaBHEHHE, KJ1accuuKarms) BricTpauBath
pa3BEPHYThIE TUCHMEHHBIE M YCTHBIE OTBETHI C
ornopoii Ha HH(OPMAILIKIO U3 yI4eOHUKA U CTIPABOYHBIX
MaTepHajioB, TPAMOTHO HCIIOJIb30BaTh H3YYCHHBIN
MIOHATUMHBIN amnmnapar Kypca XuMuu
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¢ pactBopom comu wmeau (II). OmnbiThl,
WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHS MACCHI.
Jlaboparopubie ombIThl: Co3maHue Mojaenei
MoOJIeKyn  (mapocTepxHeBbix). Onucanue
buznaeckux CBOWCTB 00pa3noB
HEOPraHMYECKUX BEUIECTB — METAJUIOB H
HemeTauioB.  HaOmronenue — Gu3HUecKUX
(rutaBieHMEe  BOCKa, TasHUE JIbAAd) W
XUMUYECKUX (TOPEHHUE CBEYH, MPOKATUBAHUE
MEJTHOM MPOBOJIOKH ) siBJIeHU. HabmroneHue u
OTHUCaHue MIPU3HAKOB MPOTEKAHUS
XUMHUYECKUX  peaKkUUd  pa3HbIX  THUIIOB.
BrIunciieHusi: OTHOCUTENBHON MOJIEKYJIIPHOU
Macchl BEIIECTB, MOJSPHONW MAacCChl, MacCChI
BEIIIECTB, MAacChl M KOJUYECTBA BEIIECTBA;
MacCOBOM JOJIM XMUMHYECKOTO 3JIEMEHTa II0
dbopmysie COeTMHEHHS;

[0 ypaBHEHUSM XUMHUYECKUX  PEaKIIHIA:
KOJIMYECTBA, MACCHI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, MACCE PEAreHTOB WM MTPOTYKTOB
peaKIuu.

Hroro no pazneny

20

Pa3nen 2. Baxseiilue npecTaBUTENN HEOPTaHUYECKUX BEILECTB

2.1

Bozayx. Kucnopog.
ITonsarue 00 okcumax

6

Bosgyx — cmece razoB. CocraB BoO3myxa.
Kucnopon — 27I€MEHT M IPOCTOE BEILECTBO.
Haxoxnenue  kucimopoga B IIPUPOZE,
¢uznueckue W XHMHUYECKHE  CBOMWCTBa

(peakuuu ropenus). Okcunsl. [IpumeHeHue
kucioposia. CrocoObl MOJIydeHUs KUCIOpoaa
B JabopaTopudi ¥ MPOMBIIIJICHHOCTH.
KpyroBopot kucinopoga B npupone. O30H —

Hcnonbs30BaTh  XMUMHYECKYIHO  CUMBOJMKY  JUIS
cocTaBieHus: (GOPMYJT BEIIECTB, MOJEKYJISIPHBIX
YpaBHEHUN XMMHYECKUX pEaKUMd ¢ ydacTHUEM
KHCJIOpoJia. XapaKTepu30BaTh (OMHUCHIBATH) COCTAB
BO31yxa, (U3MYECKHEe U XUMHUYECKHE CBOIMCTBa
KHCIIOpO/1a, CIIOCOOBI €T0 MOMyYeHHs, TPUMEHEHUE U
3Ha4Y€HHE B MPUPOJIE U KU3HU YenoBeka. CpaBHUBATH
p€aknuu TOpC€HUuA W MCEIJICHHOI'O OKUCJICHUS.

alioTponHas — Moaudukanus  kucnopona. | OOBSACHATh CYIIHOCTh HKOJIOTHUECKUX IMpoOlIieM,
TeroBoil 3¢ddexkr XUMHYECKOl peakiuu, | CBS3aHHBIX C 3arps3HeHueM Bozayxa. CrenoBaTh
TEPMOXUMHUYECKHE YpaBHEHUS, 9K30M | mpaBwiiaM 0Oe3omacHOi paboThl B J1a0OpPaTOpUU INPH
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SHAOTEPMUYECKUE peakUuu. TOIUIMBO: Yroib
U MeTaH. 3arps3HEHHE BO3yXa, YCUJICHHE
MapHUKOBOTO s dexTa, paspyieHue
030HOBOTO CJI0Sl. XUMHUECKUN IKCIIEPUMEHT:
Jemoncrpauun: KauecTBeHHOE omnpezneneHue
Collep’KaHUs  KHUCIIopoJa B BO3ZyXe
[Tony4yenue, coOupaHue, pacro3HaBaHUE U
U3y4YeHHE CBOMCTB Kuciopona. Habmronenue
B3aMMOJICHCTBUS BELIECTB C KUCJIOPOJOM H
YCIIOBUSL BO3HUKHOBEHHUS M MPEKpALICHUS
ropeansi (moxapa). JlabopaTOpHBIM OIIBIT:
OznakomieHue ¢ oOpa3laMu OKCHIIOB H
onucanue ux cBoucTB. [IpakTuyeckas padora:
Ne 3. Tlonmydyenune u coOupaHue KHUCIOPOJA,
U3y4eHUE €ero  CBOWCTB. Brpruncnenus:
MOJIEKYJISIPHOM Macchl KUCIOPOJa U O30HA Ha
OCHOBAaHMM AaTOMHOH MacChbl XHMHUYECKOTO
AJIEMEHTA; KOJMYECTBA, MAcChl BEIIECTBA IO
YpaBHEHUSM XUMHUECKHUX PEeaKIMi

MCII0JIb30BaHUU XUMHUYECKOU MOCY/IbI u
o0opysoBaHus, a TakXKe MpaBHiaM oOpalleHus ¢
TOPIOYHUMHU BEILIECTBAMH. [InanupoBath u
OCYIIECTBIISATh Ha MIPAKTUKE XUMHUYECKHE
HKCHEPUMEHTHl TMPOBOANUTH HAOIIOAEHUS, JeNaTh
BBIBOJIBI 110 pe3ylbTaTaM OJKCIEPUMEHTa IpH
MPOBEJICHUH JIAOOPATOPHBIX OMBITOB M MPAKTUICCKOU
paboThl. BRIUMCIATE KOJIUYECTBO BEIIECTBA, O00BEM
raza no ¢opmyinaM. Y4acTBOBaTb B COBMECTHOM
pabore B rpynme. BoicTpauBath pa3BEpPHYTHIC
MHUCbMEHHBIE U YCTHBIE OTBETHI C OMNOpPOM Ha
uHpopManMio U3  y4yeOHHKAa H  CIIPABOYHBIX
MaTepuaioB, I'PaMOTHO HCIOJIb30BaTh H3yYEHHBIN
MOHATUIHBIN anmapar Kypca XUMUHU

2.2

Bonopoxn. Ilomarue o
KHCIIOTaX U COJISIX

Bonmopox — ameMeHT M IpOCTOE BELIECTBO.
Haxoxnenue BOJOpPOZIA B MIpUpOJIE,
buznueckue W XUMHYECKHE  CBOICTBa,
MpUMEHEHHUe, CrocoObl moydeHust. Kucmoret
u conu. MonsipHbiit 00bEM razoB. Pacuérel o
XAMHYECKHUM  YpPaBHEHUSIM.  XHUMHUYECKHI
sKkcnepuMeHT: JlemoHcTpanuu: Ilomyuyenue,
cobupaHne ¥ paclo3HaBaHUE BOJOPOJA.
B3anmoneiicteue BOIOpOa C OKCUAOM MEIU
(IT). Jlaboparopubiii onbIT: B3aumopeiicTsue
KHCTOT ¢ MeTaiamu. [IpakTuueckas pabora:
No 4. Tlonyuenue u coOupaHHWe BOJIOPOJA,
W3YYEHHE er0 CBOMCTB. Brruncienus: 00béma,
KOJIMYEeCTBAa  BEIIECTBA Tra3a MO  €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU

PackpeiBaTh  CMBICT  HM3y4aeMbIX TMOHATHH U
MPUMEHSTh 3TH TOHSATHS TIPU OINMUCAHWHM CBOWCTB
BEIIECTB M WX TpeBpalleHuid. XapaKTepus3oBaTh
(omuceiBaTh) (PU3MYECKUE W XUMHUYECKHUE CBOWCTBA
BOJIOPOJIa, CIOCOOBI €ro MOJy4YeHHUs, MPUMEHEHHE.
Cobuparpr npubOp a7 TOJXYYEHHUS BOJOpOJA.
Hcnonp30BaTh  XMMHUYECKYIO  CHUMBOJUKY s
coctaBieHus: (GOPMYJT BEIMIECTB, MOJEKYJISIPHBIX
YpaBHEHHUN XUMHUYECKHUX peakluid ¢ ydacTHeM
BOZIOpOAa. BBIUMCHATE MOJSPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM Ta3a, Maccy BEIIeCTBa;
[TpoBoaMTE pPacyEThl MO ypPaBHEHUSM XUMHUYECCKHX
peaxiuii: KonmdecTsa, 00bEMa, Macchl BEIIECTBA IO
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WIH TpOAYKTOB peakiuu. CremoBaTh MpaBHiiaM
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00béMy; OOBEMOB Ta30B MO YpPaBHCHHIO
peakIMy Ha OCHOBE 3aKOHa OOBEMHBIX
OTHOILICHUH ra30B

O0e3omacHoil  paboTel B J1a0OpaTopuu  TIpHU
UCIIOJIb30BAHUH XMMHYECKON MOCYIbI u
00OpyIOBaHUs, a TaKXKe MpaBWIaM OOpAaIICHUS C
roploYMMHU BemiecTBaMH B ObiTy. IlmanumpoBate u
OCYHICCTBJIATDH Ha IMPAKTUKE XUMHUYCCKHUC
OKCIIEPUMEHTHI, TPOBOAUTH HAOIIONEHHS, JeNaTh
BBIBObI 10 pe3yiibTaTaM OKCIICPUMCHTA.
VY4acTBOBAaTh B COBMECTHOM pabOTe B TpyIIe
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Bona.
Tloustue
OCHOBAHUAX

PacTtBOpBI.
00

@usnueckue cBoWcTBa BOABL. Boxa Kak
pacTBOpUTENb. XMMUYECKHE CBOMCTBA BOIBI.
OcHoBanust. PactBopel. Ponb pacTBOpoB B
IIPUPOJIE U B XKHU3HU 4YesoBeka. Kpyrosopor
BOJBl B IpUpPOAE. 3arps3HEHUE MPUPOIHBIX
BoA. OxpaHa W OYMCTKA NPUPOIHBIX BOJ.
HacpllieHHble M1 HEHACBHILICHHBIE PACTBOPHI.
PactBopuMocTh BemectBs B Boae. MaccoBas
JIOJIsI BEUIECTBA B pacTBope. XHWMHYECKUHI
JKcHepuMeHT: [lemoHcTpanuu: PactBopeHue
BEIIECTB C pa3IMYHOM PaCTBOPUMOCTHIO.
B3aumopeiictBue  BOABI € MeETaUIAMH
(matpuem u  kanpuuem). HccnegoBanue
pPacTBOPOB KHUCJIOT M IIENOYEH C IOMOIIBIO
WHJMKATOPOB. JlaboparopHblie OTIBITHI
HccnenoBanne 0OCOOCHHOCTEH pacTBOPEHUS
BEIIECTB C pa3JIMYHOM PaCTBOPUMOCTHIO.
IIpurorosineHue pacTBOPOB C ONPEAEIEHHOU
MAaCCOBOM J10JIEd PacTBOPEHHOIO BEUIECTBA.
[Tpaktuyeckas pabora Ne 5. IIpuroroBienue
pPacTBOpPOB C OMPEACIEHHON MAacCOBOM J0JIeH
pPacTBOPEHHOIO BELIECTBA BpluncieHus: ¢
WCIIOJIb30BAHNEM TIOHATHS «MaccoBas HOJs
BEILECTBA B paCTBOPEN

PackpblBaTh  CMBICT  M3Yy4aeMbIX IIOHATHH U
IPUMEHATh 3T IOHATHS IIPA ONUCAHUM CBOWCTB
BEIIECTB M HUX IpeBpanieHud. XapaKTepu3oBaTh
¢u3nyeckue U XMMUYECKHE CBOWCTBA BOABI, €€ poiib
KaK pacTBOPUTENI B NIPUPOAHBIX IIPOILECCAX.
CocTaBiATb yYpaBHEHMsI XHMHUYECKUX PpEaKLHUH ¢
y4acTHEM BOJIBL. OOBSICHATD CYIIIHOCTb
HKOJIOTUUECKUX MPOOIIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
OPUPOJHBIX BOJ, CIIOCOOBI OYMCTKM BOJBI OT
IIPUMECEH, MEPBI IO OXpaHE BOJ OT 3arpsA3HECHHUS.
[InanupoBaTb ¥  OCYIIECTBIATH Ha IPAKTUKE
XUMHUYECKHE JKCIIEPUMEHTHI, IIPOBOJIUTH
HaOJIO/IeHUs, JeNaTh BBIBOABI 10 pe3ylbTaTaM
HKCHEpUMEHTa MpPHU TPOBEACHUU J1a0OPaTOPHBIX
ONBITOB M MpakTuyecko pabotel. CnenoBarh
npaBuiaM Oe3omacHoil paboThl B jJabopaTopuu Mpu
HCIIOJIb30BaHUH XUMHUYECKON MOCY/bI U
oOopynoBanusi.  [IpoBoaMTH  BBIYMCICHHS  C
MPUMEHEHUEM TOHATHS «MaccoBasi JI0Jis BEIIECTBa B
pacTtBope». BeicTpanBaTh pa3BEPHYTHIE MHCHMEHHBIE
U YCTHBIE OTBETBHl C ONOpPOH Ha HHGMOPMALNIO U3
yuyeOHMKAa W CIPaBOYHBIX MAaTepHalioB, I'PaMOTHO
WCIIOJIB30BaTh W3YYEHHBIM MOHATHUWHBIA ammapar
Kypca XUMMHUHI
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OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COE€IUHEHUN

11

Knaccudukanus HEOPraHNUYECKUX
COCIUHEHUN. Oxkcunpl.  Knaccuduxanus
OKCHJIOB:  colieoOpa3ymommue  (OCHOBHBIE,
KHUCJIOTHBIE, ampoTepHbIC) u
Hecosieo0pazyrouue. Homenknarypa
okcuaoB. Duzmueckue U XUMHUYECKHE

cBoiictBa oOkcuaoB. IlosmyueHue OKCHAOB.
OcHoBanus. Kiaccudukanuss OCHOBaHMIA:
mEnoYyd U HEepacTBOPUMbBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuii. dusnueckue u

XUMHYECKHE CBOMCTBA OCHOBaHUM.
[Tonyuyenue OCHOBaHUH. Kucnorsr.
Knaccudpukanus  xucinor. Homenknarypa

KUCIIOT. DU3nyeckne U XuMUYECKUE CBOMCTBA
kucnor. Pan aktuBHoctm wmetayuioB H.H.
bekeroBa. Ilomyyenume  kucinor. Comm.
Homenknarypa couseir.  dusnueckue u
xumuyeckue cBoiictBa coiseid. [lomyueHue
coJsiel. I'eHeTnueckas CBs3b MEXIY KilaccaMu
HEOPraHWYECKUX COCIMHEHUN. XUMHUYECKUU
AKCIEPUMEHT: J[eMOHCTpauuu:

O6pa3ibl HEOPTraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB. OnBbITHI,
WJUTFOCTPUPYIOLIME XUMHUYECKHE CBOMCTBA
KJIaCCOB HEOPraHUYEeCKUX BEILIECTB.
JlaboparopHbie OTIBITHI Onpenenenue

pPacTBOPOB KHUCJIOT M HIENOYEH C IOMOIIBIO
UHIUKATOpOoB. M3yyeHue B3auMOACHCTBUSA
KHUCIIOT c MeTaJIaMH, peakuuit
HeWTpain3auuu. B3auMoJencTBue pacTtBopa
cepHoil kucinoTel ¢ okcugom wmeau (II).
Ilonyyenue HEpacTBOPUMBIX  OCHOBAHWM.
BelTecHeHHe OJHOro Meramuia JIpyruM U3
pactBopa conu. Ilpaktuueckas pabora Ne 6.

KnaccudpumupoBate  u3y4aemble  BEIIECTBA  TIO
coctay u cBoictBaM. CocTaBisaTh  (HopmMyJibl
OKCHJIOB, KHCJIOT, OCHOBaHHMM, COJICH U HA3LIBaTh MX

1o MEXIyHapOIHON HOMEHKJIAType.
IIporHo3upoBaTh CBOWCTBA BELIECTB Ha OCHOBE
o0mmx XUMHYECKHUX CBOICTB M3Y4YEHHBIX

KJIACCOB/TPYII BELIECTB, K KOTOPHIM OHU OTHOCSITCSI.
CocTaBiATb MOJIEKYJISIDHBIE YPaBHEHHUS DPEaKLUil,
WLTIOCTPUPYIOIINX XUMHUYECKUE CBOMCTBA U CITOCOOBI
IIOJy4EeHUsl BEIIECTB M3YyYEHHBIX KJIACCOB/TPYMI, a
TaKKe IIOJITBEP K IAIOLINX TE€HETUYECKYIO
B3alMOCBS3b MEXIY HUMU. ITponsBoauTh
BBIUMCJICHUS IO YPABHEHUSIM XUMHUYECKUX PEAKLIMM.
IInanupoBaTb ¥  OCYIIECTBIATH HA  IPAKTUKE
XUMHUYECKHE 9KCIIEPUMEHTHI, IPOBOJUTH
HaOrofeHus, JenaTh BBIBOJIBI 10 pe3yjibTaTaM
AKCIIEPUMEHTa TMpU IPOBEIEHUU JabOPaTOPHBIX
ONBITOB M  HIpakThyeckux pabor. CrenoBarh
npaBuiaM Oe30macHoOi paboTel B jJabopaTopuu mpu
UCII0JIb30BaHNNU XUMHUYECKON OCYZbI U
000py10BaHUSI. BricTpauBath pa3BEpPHYTHIE
IIMCbMEHHBIE W YCTHBIE OTBETHI C ONOPOM Ha
uHpopManMi0 U3  y4yeOHMKAa M CIPaBOYHBIX
MaTepUajIoB, I'PaMOTHO HCIOJIb30BaTh H3yYEHHBIN
MOHATUIHBIN anmnapar Kypca XuMuu
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Pemienune skcnepuMeHTaNbHBIX 3a/1a4 110 TEME
«Baxuneinmme KJIACChl ~ HEOPraHUYECKUX
COCMHECHUI». BBIUKCICHUS: IO YpaBHEHUSAM
XUMHYECKOW peaKMn: KOJIUYECTBA BEUIECTBA,
00b€Ma, Macchl MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, O00BEMY, Macce€ pPEareHTOB WIH
MPOAYKTOB PEAKLUHU

Htoro no pazneny

30

Paznen 3. Ilepuoanueckuit 3akon u Ilepuonuueckas cucrema xumuueckux snemeHtoB J[. U.
MengeneeBa. CtpoeHue aroMoB. XUMHUYECKast CBA3b. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIC

peakuuu
3.1 | Ilepuognueckuii 3aKoH 7 [TepBoie HOTBITKU kiIaccuduranuu | PackpeiBaTh  CMBIC — NEPUOIUYECKOTO  3aKOHA.
" [epuonnueckas XUMHYECKHX 371eMeHTOB. [lonsTre o rpynnax | OnuceiBath cTpoeHue Tabmumbsl «llepuogmueckas
cHUCTeMa XHUMHYECKUX CXOIHBIX  JJIEMEHTOB  (WIENOYHBIE W | CHCTeMa XMMUYecKux 3iementoB J{.M. Menneneesay.
anementoB . . MIEJIOYHO3EMENIbHBIE  METaJUIbl, TaJloTeHbl, | MOAETHpOBaTh CTPOCHHUE AaTroMa, SHEPreTHYEeCKUX
Menneneea. CtpoeHue UHEepTHBIE  Ta3bl). DJIEMEHThl, KOTOpbIC | YPOBHEH M MOAYPOBHEHl NpU MOMOIIM PUCYHKOB,
aToMa o0pa3yroT amQoTepHbIe OKCHUbI U | DJIEKTPOHHBIX KOH(UTypaIuii u
TUIPOKCHUIBI. [eproanyeckuit 3aKOH. | 3JIEKTPOHHOTpaduIecKux bopmy. [MosicHsTh

[lepuomuueckass  cucreMa  XHUMHUYECKHX | (PM3NYECKUN CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB

HJIEMEHTOB J.N. MeHnneneeBa. | mepuoja M TPYIIBl 3JEMEHTa. XapaKTepu3oBaTh

KopoTkomnepronHass ¥ UIMHHONIEPHOAHAS | XUMHUYECKHAE DJEMEHTHI TEPBBIX TPEX IEPHOJIOB,

bopmbl [Tepuonuueckoii CHCTEMBI | KaJHi, KalbLUH U UX COCAUHEHHs MO MOJO0XKEHUIO B

xumuueckux anemeHToB J[.M. Mennaeneera.
Ilepuonsr u rpynmnbl. PU3HMYECKUH CMBICI
MIOPSIAKOBOTO HOMEpa, HOMEpPOB INEpHUoaa H
rpynmnsl aieMenTa. Ctpoenue aromoB. CocTas
aTOMHBIX  sanep. M3oTombl.  DIEKTPOHBI.
CrpoeHne >IEeKTPOHHBIX O0O0JOYEK AaTOMOB
nepBbix 20  XMMHYECKHX  DJIEMEHTOB
Ilepnonnueckoi cucrems! [I.1. Menneneesa.
XapakTepruCcTUKa XUMUYECKOTO 3JIEMEHTA IO
ero nosioxkeHuro B Ilepuoauyeckon cucreme
JN. Menneneesa. 3aKOHOMEPHOCTH
U3MEHEHUsl paJuyca aTOMOB XHMMHMUYECKHUX

Ilepnonnueckoir  cucreme .M.  MeHnneneesa.
OOBsCHATH 0O0IIME 3aKOHOMEPHOCTH B HM3MEHEHUH
CBOICTB  XMMHYECKHX JJEMEHTOB (M3MEHEHHE
pannycoB aTOMOB, IIEKTPOOTPHULIATEIBHOCTH,
BaJICHTHOCTH) U MX COEIMHEHUH B Mpeaenax MalbIX
NIEPUOJOB U IIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

VYdacTBOBaTh B COBMECTHOH paboTe B mape WiIu
rpynne. BoicTpauBath pa3BEpHYThlE MHCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha HH(OpMaIMIO U3
yueOHUKa M JPYruX MCTOYHUKOB, B TOM YHCIIE
WNHrepHera
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3JICMCHTOB, METaJJINUICCKHX H
HEMETAJUIMYECKUX CBOWMCTB IO Trpynmnam u
MepuoIaM. 3nauenne  llepuoamnueckoro
3aKOHa u [lepuoauyeckoii CHCTEMBI
XUMHUYECKUX 3JIEMEHTOB JUIsl pa3BUTHUS HAYKU
n npaktuku. J[.M. MenaeneeB — yd€Hbld U
rpaXxJaaHuH. XHMHYECKHM  SKCIEPUMEHT:
JleMoHCTpamuu: BzaumoneiictBue
TUAPOKCHIA IIMHKA C pAacTBOpPaMH KHUCIOT M
LIEJIOYEH. MonaenupoBanue CTpPOCHUSA
MOJIEKYJI TIPH TOMOIIM PHUCYHKOB, MOJIEJIECH,
AIIEKTPOHHBIX M CTPYKTYPHBIX  (hopmy.
Tabnuma «Ilepuonnueckas cucTeMa
XxuMH4eckux snemeHToB .M. Menneneepay.
JlaGopatopubie ombiTel  O3HAKOMIIGHHE C
00pasramMu METaJNIOB 1 HEMETAJLIOB

3.2.

Xnumuueckas CBSI3b.
OxuCINTEIIHFHO-
BOCCTAaHOBHTEJIbHBIE
peakuumn

Xumnueckasi cBsi3b. KoBanentHas (mossipHast
u HEMoJIsIpHast) CBS3b.
DNEeKTPOOTPULIATEILHOCTD XUMHYECKUX
snemeHToB. Monnas  cBsa3b.  CremneHb
OKHCIICHUS.

OKHMCIUTENbHOBOCCTAHOBUTEIIBHBIE PEAKIIUH.
IIponeccsl OKHMCIEHHST M BOCCTaHOBIJICHMS.
OKHUCIUTENN U BOCCTAHOBUTENHN. XUMUYECKUM
AKCIIEPUMEHT: HM3y4eHHe O0Opa3loB BELIECTB
METAJJIOB M HEMETAJUIOB, B3aWMOJECWCTBUE
TUJIPOKCH/IA LIUHKA C PacTBOPAMH KHCIOT M
eNoyen, MIPOBEJICHUE OIIBITOB,
WJUTIOCTPUPYIOIIHNX MPUMEPBl OKHUCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX  peakuuii  (ropeHwue,

peakuuu pa3noKeHus, COCTMHCHMS).
XUMUUYECKUN DKCIEPUMEHT: JleMOHCTpaluu:
OT1BITHI, WLTIOCTPUPYIOIINE MPUMEPHI

PackpriBathb CMBICH HA3Yy4aeMbIX MMOHSATHUH.
Onpenensatb BUJI XUMMUYECKOU CBSI3U B COCIUHEHUU.
MopenupoBaTh CTPOCHHE MOJIEKYJ TPU TOMOIIU
PUCYHKOB, MOJEJNEH, ANEKTPOHHBIX U CTPYKTYPHBIX
dbopmy.

Hcnonb3oBaTh  XUMHUYECKYIH)  CUMBOJMKY  JUIS
cocTaBieHUs (QOpMys  BEHIECTB, AJIEKTPOHHOTO
OamaHca peakuuil. OnpenensiTh CTENEHb OKUCICHUS
aTOMOB XHMMHYECKUX D3JIEMEHTOB IO (dopmyiaM U
COCTaBIATh (POPMYIbl OMHAPHBIX COCAMHEHHUN TIO
CTEIICHU OKHCJICHHS ATOMOB XMMHYECKHX DJICMEHTOB.
Onpenenarb  OKUCHAUTENb U BOCCTAHOBHUTEIb.
PacctaBnsite k03 GUIUEHTHI B CX€Max MPOCTHIX
OKHCIIUTEIHLHO-BOCCTAHOBUTEIHHBIX peakiuit
METOJIOM  3JeKTpOoHHOro ©Oamanca. HabGmonarte
XUMHUYECKHUE OIBIThl MO IUIaHy, AHAJIU3UPOBATh M
nenath BeIBOABI. Mcnonn3oBate UKT mig co3panusa
MoOJeJield, TOJTOTOBKM MpE3eHTalui, TOKJIAJ0B IO
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OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIIHMA
(ropeHue, peakiuy pa3ioKeHHs, COSTUHEHUS)

TeMe. BpIcTpauBaTh pa3BEPHYTHIE IHCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOM Ha HH(OpManUi u3
yueOHMKAa M JPYyruX MCTOYHHUKOB, B TOM YHUCIIE
NutepHera

Wtoro no pazneny 15
Pe3epBHOE Bpems 3
OO1ee KOJIMYECTBO YacOB IO 68
porpamMmme
9 KJIACC
No HaumenoBanue KonnuectBo | Coaepskanue o0ydeHust Copnepxanue oOydeHus
/11 pa3zienoB U TeM 4acoB

yueOHOro npeaMera

Paszgen 1. BeniecTBo 1 XUMHUYECKHE pEaKIIUU

1.1

[ToBTOpEHUE U
yriyoJieHue 3HaHU!
OCHOBHBIX pa3zesioB
Kypca 8 kiiacca

5

Ilepuonuueckuit  3akoH. Ilepuoanyeckas
cucremMa XuMHuYeckux dnemeHtoB  [[.M.
Meneneena. Crpoenue aTOMOB.
3aKOHOMEPHOCTH B HW3MEHEHUHU CBOWMCTB
XUMUYECKUX  JJIEMEHTOB  TEPBBIX  TPEX
MEPUOJIOB, KaJusl, Kbl U UX COCTUHECHUN
B COOTBETCTBHU C IOJI0KCHHEM DJICMECHTOB B
[lepuoanueckoil cucteMe M CTPOCHHEM HX
atomoB.  CTpoeHuwe  BemecTBa:  BHUJbBI
XUMHUYECKON CBSI3U. THUIBI KPUCTATIMUECKUX
PeETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUTMA KPUCTAJUTMYECKOM pEemeETKH W BHUJA
XuMHUeckor cBs3u. Knaccudukanus u
HOMEHKJIaTypa HEOPraHWYECKUX BEILECTB.
XUMHYECKHE CBOICTBa BEIIECTB,
OTHOCAILIUXCA K  pa3lWyHBIM  KJjaccam
HEOPraHUYECKUX COEAMHEHHI, FreHeTuYecKas
CBSI3b HEOPTaHWYECKHUX BEIIECTB.

XapakTepru30BaTb XUMUUYECKHUE JIEMEHTHI ITEPBBIX
TpEX NEpPUOAOB, Kaaus M KalblMs MO UX
nosnoxenuto B Ilepmomanueckon cucreme JI. .
MenneneeBa. KiaccudunupoBaTh M Ha3bIBaTh
HEOPraHWYECKUE BEIIECTBA M3YUYECHHBIX KJIACCOB.
OnuceiBaTh 0OIIME XHUMHUYECKHE  CBOMCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, IIOJATBEPKIATH
CBOMCTBA MPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
XUMUYECKHX  peakumid.  Omnpenenste  BUJ
XMMHUYECKOM CBA3M M THUIl KPUCTALINYECKOU
pemérku BeniecTBa. [IporHo3npoBarh CBOWCTBA
BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS.
BeicTpanBare  pa3BEpPHYTBIE NUCbMEHHBIE U
YCTHBIE OTBETHI C OMOpPON Ha WHGMOPMALUIO U3
y4eOHHMKA W CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO
HCIIOJIb30BaTh M3yYEHHBbIM MMOHATUNHBIN anmnapar
Kypca XUMHH
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XHWMHWYECKUN JKCIIEPUMEHT: JleMOHCTpaLuu:
03HAaKOMJICHHE C MOZECIIIMU KPUCTAJNINYECKUX
pPEIIETOK  HEOPraHWYECKUX  BEIIECTB  —
METaJJIOB ¥ HeMeTa/uIoB (rpadurta u anmasa),
CJIO’KHBIX BEILECTB (XJIOpH1a HATPHSI)

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTHU
XUMUYECKHUX PEaKIuid

Knaccudukanus XuMUYEeCKHX peakuui o
Pa3IMYHBIM MpH3HAKaM (TI0 YUCIIY U COCTaBY
YY4aCTBYIOIIMX B pEaKIUU BEIIECTB, IO
TerioBoMy  3(dekry, 1Mo  H3MEHEHHUIO
CTeTeHen OKHCIICHHS XUMHUYECKHIX
JJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHUIO
Karaam3atopa). JK30- U JHIOTEPMHUYECKHE
peaKkuy, TEPMOXMMUYECKHE ypPaBHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHUYECKOW PEaKIUU.
[Tonsatne 00 0OpaTUMBIX M HEOOpPATUMBIX
XUMHAYECKHX  peaknusx.  [lomartme o
TOMOTEHHBIX M TE€TePOTreHHBIX pEeaKIUsX.
[TonsiTue o katanuze. [lonsTue o XuMudeckom
paBHOBecun. DaxkTOphl, BIMAIONIME Ha
CKOpPOCTh XUMHUECKOW peaKkuy U MOJIOKEHUE
XUMHUYECKOro paBHOBecHs. OKHUCIUTENBHO-
BOCCTAHOBHTEJBHBIC PEAKINH, AJIEKTPOHHBIN
0amaHc  OKUCIMTEIbHO-BOCCTAaHOBHUTEIBHOM
peaKIuH. CocraBienue ypaBHEHUI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKITHii
C WCIOJB30BAHMEM METOJIa DJIEKTPOHHOTO
OanaHca. XUMHUYECKUI DKCIIEPUMEHT:
HemoHcTpanuu: MccnenoBanue 3aBUCUMOCTH
CKOPOCTH  XUMHYECKOW  peakuud  OT
BO3JICHCTBUS pa3ianuHbIX (PakTopoB. OMUBITHI,
WLTIOCTPUPYIOIINE MTPUMEPHI OKUCIUTEITHEHO-
BOCCTAaHOBHUTENBHBIX  peakiuii  (ropeHue,

PackpeiBaTh CMBICT HM3Yy4ae€MbIX TOHATHH U
MPUMEHSATH 3TU MOHATHUS MPU OMUCAHUU CBONCTB
BEIIIECTB U WX npeBpamenuid. Kimaccudummposars
XMMHUUYECKHE PEAKIUU MO Pa3IMYHBIM IIPU3HAKAM.
VYcranaBnuBaTh 3aBHCUMOCTD CKOpOCTHU
XUMHUYECKON PEaKIUyd OT Pa3IMYHBIX (PaKTOPOB.
[IporHo3upoBarh  BO3MOXHOCTH  IPOTEKAHUS
XUMUYECKUX  TPEBPAIlEHUH B  Pa3IMYHBIX
YCIOBUSIX. Onpenenars OKUCJIUTENb u
BOCCTaHOBUTEJIb B OBP. CocTaBisiTh
JICKTPOHHBIA OanmaHc peakiuu. [Ipow3BoanTH
BBIYMCIICHUSI 10 XUMHUYECKUM YPaBHEHUSM.
YyacTBOBaTh B COBMECTHOW pabOTe B IMape WU
rpynre. BeicTpauBarh pa3BEpHyTHIE TUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOI Ha MH(OPMAIIHIO U3
yueOHUKa U CIPAaBOYHBIX MAaTEpPHAIOB, TPAMOTHO
HCIIOJIB30BaTh U3YYCHHBIM MOHATUMHBIA anmapar
Kypca XUMHH
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peakuuu pa3yoxKeHus, COCIMHEHUS).
Boruncnenus: konudyecTBa BellecTBa, 00bEMa
U Macchl pEareHTOB WM MPOAYKTOB IIO
YPaBHCHHUAM XUMHNYCCKUX peaKum”I

1.3

DIIEKTPOIUTHYECKAS
JUCCOLUALUS.
XUMUYECKUE PEAKIIUU
B PacTBOpax

Teopust AIEKTPOJUTHUECKON JTUCCOLIMAIIMU.
DJIEKTPOJIUTHI U HEANEKTPOJIUTHI. KaTuoHBbI,
aHUOHBI. MexaHu3M JUCCOLIMAIMN BEIIECTB C
pa3IMYHBIMU  BUJAMU XHMHUYECKOU CBSI3HU.
Crenenp agucconuanyvd. CHIBHEIE M Cca0bIe
JMEKTPOJIUTEL. Peaknum WOHHOTO OOMeEHa.
YcnoBusT MOPOTEKaHUS peakiid HOHHOTO
oOMEHa, TOJHBIE U COKpalIEHHBIC HOHHBIC
ypaBHeHus peakuuil. CBoiicTBa  KHCIIOT,
OCHOBAaHMH M COJIEH B CBETE IPEICTABICHUHN
00 3JIEKTPOTUTUYECKOM JIMCCOITAIINH.
KauecTBeHHbIe peakiiuu Ha HOHBI. [loHsATHE O

TUJIPOJIA3E coJieit. XUMHUYECKUN
SKCIIEPUMEHT: JleMoHCcTpanuu:
Uccnenosanme 3JIEKTPONPOBOTHOCTH

PacTBOpOB BEIIECTB, Mpoliecca AUCCOIUAIIUN
KHCJIOT, ImeJoued W cojell  (BO3MOXKHO
HCIIOJIb30BaHUE BHieoMaTepuasoB). ONBITHI,
WUTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHUS
peakuuii uMoHHOro oOMeHa (oOpa3oBaHUe
ocaJika, BhIJICJICHUE ra3a, 00pa30BaHUE BOJIbI).
PacnoznaBanue HeOpraHMYECKHUX BEIECTB C
MTOMOIIBI0 KaUeCTBEHHBIX PEAKIUii Ha MOHBI.
JlaGopartopHblil onbiT: M3ydeHune npu3HaKoB
MPOTEKAaHUS pPEaKIMH HOHHOTO OOMEHa B
pacTBopax dJIEKTPOIHUTOB (¢ oOpa3zoBaHUEM
ocaJKa, BBIJIEJIEHHMEM Tra3a, 00pa3oBaHUEM
Bozbl). [IpakTuyeckas pabora:

PackpbIBaTh CMBICI N3y4aeMbIX IOHATHH, a TaKXKe
CMBICII TEOpHUHU JIEKTPOIUTUYECKON
JIUCCOLUALINN. OOBsACHATD IIPUYUHBI
3JIEKTPOIIPOBOTHOCTH BOJIHBIX pacTBOpPOB
BEIIECTB, pa3iIuyarh ciabble M  CHIIbHBIE
DIIEKTPOJIUTHI. CocraBndrth ypaBHEHUs
JMCCOLIMALIMU KUCIIOT, I1eJI04Yel U COoNel, MOIHbIe
U COKpallEHHbIC MOHHbIC YPABHEHHSI XUMUUYECKHX
peakuuii MOHHOTO OOMEHa, KpaTKUEe HOHHBIE
YpaBHEHMsI IPOCTBIX peakUi TUApoau3a Coeil.
XapakTepu30BaTh O0IME XUMHYECKUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPUU

AIIEKTPOJIUTUYECKOMN JIMCCOIAIINH;
MOJTBEPKIATh CBOMCTBa puMepaMmu
MOJIEKYJISIPHBIX u MOHHBIX YpaBHEHHI
XUMHYECKHX peaKuuu. Pemarn
JKCIIEPUMEHTAJIbHBIE 3aJauM o TeMe.

[InanupoBaTh M OCYIIECTBISTh Ha IPAKTHUKE
XUMHUYECKHE JKCIIEPUMEHTHI, IIPOBOJUTH
HaOJIoIeHUs, JenaTh BBIBOJBI IO pe3ylbTaTaM
HKCIIEPUMEHTa MpHU MPOBEAECHUU JTabOpaTOPHBIX
OTBITOB U MPAKTUYECKHUX PadoT.

CrnenoBare mnpaBwiIaM Oe30macHOi paboTHl B
nabopaTtopuu MpH HCHOIb30BAHUM XHWMHUYECKOU
MOCYbI u 000py0BaHUS. [TpoBoauTH
BBIUMCJICHMSI 10 XUMUYECKUM yPaBHEHUSM.
VYyacTBOBaTh B COBMECTHOI paboTe B mape Wiu
rpynne. BeictpauBaTh pa3BEpHYThIE MHUCbMEHHBIE
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Ne 1. Pemienue akciepuMeHTaNIbHBIX 33Ja4 10
TeMe.  BpluncneHusa: 10 ypaBHEHHAM
XUMHUYECKHUX PEAKLIUN

¥ YCTHBIE OTBETHI C OMOPOH HAa MHPOPMALUIO U3
yueOHUKa U JPYTUX UCTOYHHUKOB MHGOpMAIUu, B
ToM uucie Murepuera

Uroro no pazneny

17

Pa3nen 2. Hemetaiuibl U UX COEIUHEHUS

2.1 | Obwas
XapaKTEePUCTHKA
XUMHYECKHUX
anemeHToB VIIA-
rpynmsl. ['agoreHst

4

Oo6mas XapaKTepUCTHKA TaJIOTEHOB.
Ocobennoctu CTPOCHUS aTOMOB,
XapaKTepHbIe CTENeHH OKuciaeHus. CTpoeHue
1 QUBHYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XHMMHUYECKHME CBOMCTBAa  Ha
npuMepe  xjopa  (B3aUMOJCHCTBHE  C
METaJJIaMH,  HEMETaJUIaMH,  IIeJI0YaMHu).

XJ10pOBOJOPOI. Consnas KHCJIOTA,
XUMHUYECKHE CBOWCTBa, HOJy4YeHHE,
TIPUMEHEHHE. JeiicTBue XJjopa 31

XJIODOBOAOPOJA HA OpraHu3M 4EJIOBEKa.
Baxkneinmue xJopuipl U UX HAXOXKICHHUE B
IIPUPOLE. XHUMHUYECKUI JKCIIEPUMEHT:
HemoHcTpanuu:  OOBITBI,  OTpa)karoliue
¢usznyeckue U XMMHYECKHE  CBOMCTBa
TaJIOTEHOB M HUX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUJIEOMATEPHAIIOB).
O3nakomieHMe ¢ oOpasuamu  XJOPHJIOB
(ranoreHus1oB). JlaboparopHbIit OTIBIT:
N3yueHne CBOWCTB  COJSIHOM  KHMCIIOTHI.
IIpoBenenne KayeCTBEHHBIX pEAKIUM Ha
xyopua-uonsl. Ilpaktuyeckas pabora Ne 2:
[Tonyuyenue COJIIHOW KHUCIIOTBI, U3y4EHHE €€
CBOMCTB. BplunciieHUs: 1O ypaBHEHUSIM
XUMHYECKUX DPEaKLUil, €cau OIUH U3
peareHTOB J1aH B H30BITKE

OOBACHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOWCTB HEMETAJUIOB M UX COCAMHEHUH B
npezenax MajibIX IEPUOI0B U TIaBHBIX MOArPYIIT
[Tepuonuueckoii CHCTEMBI XUMHAYECKHX
DIIEMEHTOB C YYETOM CTPOSHHSI HMX aTOMOB.
XapakTepu3oBaTh (U3MUYECKHME U XHUMHYECKHE
CBOWCTBAa TMPOCTHIX BEIIECTB TAJIOr€HOB (HA
npuMepe  XJIopa) H  CIOXKHBIX  BEUIECTB
(XJI0poBOIOPO/IA, XJIOPUIA HATPHS), CIIOCOOBI MX
MOJTyYEHUsI, IPIMEHEHHE ¥ 3HAaYCHHUE B IPUPOJIE U
KU3HU 4YenoBeka. OmnpenensaTh XJIOPHI-HOHBI B
pactBope. IlnmaHupoBaTh M OCYILECTBJIATH Ha
MPaKTHUKE XUMHYECKHE OKCIIEPUMEHTHI,
NPOBOJUTHh HAOJIONEHUs, JeiaTh BBIBOJABI IIO
pe3yabTaTaM S3KCIEpUMEHTa IpU HPOBEIECHUU
71a00PATOPHBIX OIBITOB M IPAKTHUECKUX padoT.
CnenoBate mpaBwiaM Oe3omacHOM padOTHl B
na0opaToOpuy MpPU HCHOIB30BAHUU XUMHYECKOM
nocynsl W obopynoBaHusA.  BeicTpanBaTh
pa3BEPHYThIE NMHCHMEHHBIE W YCTHBIE OTBETHI C
ornopoil Ha wuWHpOpPMaLMIO U3 YyuyeOHMKA U
CIPaBOYHBIX MaTepHasoB, IpaMOTHO
WCIIOJIB30BaTh MU3YYECHHBIM MOHATUIHBIA anmapar
Kypca XUMHH
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2.2

O6mas
XapaKTepUCTHKA
XUMHYECKHUX
anemMeHToB VIA-
rpynnsl. Cepa u eé
COEIMHEHUS

OOmasi xapakTepucThka »3JieMeHTOB VIA-
rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble CTeNeHu okucieHus. CTpoeHue
1 (U3UYECKUE CBOIMCTBA MPOCTHIX BEIIECTB —
KHCIIOpola U CephI. AnnoTponHsie
MoauduKaMu  KUCIOpoAa U CEpBI.
Xumuueckue cBoiicTBa cepbl. CepoBOaOpO,
CTpoeHHe, (QU3NYeCKHe U  XUMHYECKHE
cBoiicTBa. OKCHUIIBI cepbl KaK MPeICTaBUTENN
KUCJIOTHBIX OkcuaoB. CepHas  KuUCIOTA,
¢du3nvecKkre U XMMUYECKHe CBOUCTBA (001Ime
KaKk TMpeJICTaBUTEN Kjlacca KHCIOT W
cnenupuyeckne). XUMHUYECKHUE PEaKIUH,
JeKalie B OCHOBE MPOMBIIINIEHHOTO criocoda
MOJIy4eHHUsI CepHON KHUCTOThL. [IpumeHeHwue.
Conum  cepHOM  KHUCJOTHI, KadyeCTBEHHas
peaknust Ha cynbgaT-noH. HaxoxneHue cepbl
u e€ coelMHEHUH B MpuUpoie. XUMHUYECKOe
3arpsi3HeHue OKpYKaroIen cpensl
COEMHEHUSIMU Cepbl (KUCJIOTHBIE JOXKIM,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
€ro MPEAOTBPAILICHUS. XUMUYECKU T
JKCIIEPUMEHT: JleMoHCTpamu:
OsznakomiieHne ¢ oOpa3maMu cepsl U e
COEUHEHUSAMHU (BO3MOXKHO HCIIOJIb30BAHUE
BHIeoMaTepuanoB). Habmronenue mporecca
oOyriiuBaHUs ~ caxapa IOJA  JACHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOMl  KHUCJIOTHI.

JlabopaTopHbIie OTIBITHI: Nzyuenue
XUMHYECKUX CBOMCTB pa30aBIICHHON CEpHOI
KHCJIOTBHI. [IpoBenenue Ka4yeCTBEHHOU

OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOMCTB  3jeMeHTOB  VIA-rpynnmbl W uUX
COCIMHEHUN C Y4YETOM CTPOEHUS HX aTOMOB.
XapakTepu3oBaTh (pU3MUYECKHE U XHUMHYECKHE
CBOMCTBA IIPOCTOrO BEUIECTBA CEpbl U €€
COEJMHEHUN (CepoBOJOPOA, OKCHUIOB CEpHl,
CepHOW KHCIOTBIL, CyJb(paToB), CIOCOOBI HX
IIOJIy4EHUs, IPUMEHEHNE U 3HAYEHUE B IIPUPOJE U
KHU3HU uyesioBeka. OnpenenaTs Haln4ue cyabQar-
MOHOB B pactBope. OOBACHATH CYIIHOCTD
HKOJIOTMYECKUX  MpoOieM,  CBA3aHHBIX  C
nepepaboTkoil coeauHenuii cepsl. [InannpoBaTh u
OCYIIECTBIISAITh ~ HAa  IPAKTHUKE  XUMHUYECKUE
AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOJEHUS, J1e1aTh
BBIBOJBI 10  pe3yiapTaTaM  JKCIIEPUMEHTA.
CnenmoBarh mpaBwiIaM Oe€30MacHON paboTHl B
nabopaTtopuy MpH HUCHOIb30BAHUM XHUMHUYECKOU
nocynsl U obopynosanus.  [IpousBoauth
BBIUMCJICHHUS 10 XUMHYECKMM YpPaBHEHUSIM.
Hcnonp30BaTh TpH  BHIIOJHEHUM  Y4€OHBIX
3aJJaHMi  TEKCThl ~ y4eOHUKa,  CIpPaBOYHBIE
MaTepuaibl (ITepnonnueckyro CUCTEMY
xumuueckux anementoB JI. WM. Menaeneesa,
TaOJIUIy pacTBOPUMOCTH KHUCIIOT, OCHOBaHHUH H
CoJIel B BOJAE, DIIEKTPOXUMHUYECKHU  Psj
HanpspkeHud  metaiuioB).  Mcmonbs3oBaTh  mpu
BBIMOJIHEHUH Y4YEeOHBIX 3aJaHUi U B Mpolecce
HCCJIEIOBATENIbCKOM  JEATENIbHOCTH  HAy4yHO-
MOMYJISIPHYIO JUTEpaTypy XUMHUYECKOT0
COJIEp’KaHusl, CIPABOYHBIE MATEPHUAIIbl, PECYPCHI
HNutepnera
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peaknuu Ha CyiabpaT-uoH U HAOIIOACHUE
MpHU3HaKa e€ MpoTeKaHus

23

Oomas
XapaKTEepUCTUKA
XUMHUYECKHX
3JIEMEHTOB VA-
rpynnsl. A30T, pocdop
1 X COeIUHEHUS

OO0mast xapakTepUCTHUKAa DJJIEMEHTOB VA-
rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble CTENEHU OKHUCIeHUs. A3oT,
pacnpocTpaHeHue B mpupoje, pusndyeckue u
xumuueckue cpoiictBa. Kpyrosopor asora B
npupoae. Ammuak, ero (¢Gu3MYECKUe U
XUMHYECKHE  CBOWCTBA, IMOJIy4eHHE U
npuMenenue. Conu aMMOHUs, UX pusnyeckue
U XUMHYECKHE CBONCTBa, MpPUMEHEHHE.
KauecTBeHHass peakuus Ha MOHBI aMMOHHSL.
A30THAas KHMCI0TAa, €€ MoIy4YeHue, pusndeckue
U XUMHYECKHE CBOWcTBa (oOmme Kak
MIpPeICTaBUTENS KJlacca KHCIIOT u
cnenupuyeckue). Vcnonp3oBaHuE HUTPATOB
U coyiel aMMOHHSI B Ka4€CTBE MHHEPAIbHBIX
ynobpenuii.  XuMudeckoe  3arps3HEHHE
OKPY’KAaKOIIed Cpelbl COCOUHEHUSMM a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3JlyXa,
noyBbl U Bo0EMOB). Docdop, anmoTponHbie
Moaudukamuu  pochopa, puznyeckue U
xumuyeckue cporctBa. Okcun pochopa (V) u
dbochopHas  kucIOTa,  (PUINYECKHE U
XAMUYECKHAE CBOWCTBA, TOJIyYEHHE.
Ucnons3oBanue ¢dochaTtoB B  KadecTse
MUHEpPAIbHBIX  ynoOpeHuil. XuMHUUECKUi
3KCIIEPUMEHT: JeMoHCTpamuu:
O3HakomiieHHE ¢ (PU3NYECKUMH CBOWCTBAMHU
a3ota, ocdopa u UX coeMHEHUH (BOZMOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHAJIOB).
O3nakomiieHue ¢ oOpa3liaMu a30THBIX U

OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB  asieMeHTOB  VA-rpynmsl U HX
COEMHEHUH ¢ Y4ETOM CTPOEHHMS HUX aTOMOB.
XapakTepu3oBaTh (PU3MUYECKHME U XUMHUYECKHE
CBOICTBA IPOCTHIX BeUIeCTB a30Ta U ¢ochopa u
UX COeIMHEHMH (aMMuaka, cojed aMMOHHA,
a30THOM KHCIIOTBI, HUTPATOB, OKcuia Qocdopa
(V) u bocdopuoii kucnotsl, pochato), criocoob!
UX TOJy4eHUs, NPUMEHEHHE U 3HaueHHe B
IOpUpOJIE U KU3HHU YenoBeka. Ornpenensrts HOHbI
aMMOHUS ¥ ochaTHOHBI B pacTBope. OOBIACHATH
CYLIHOCTb 9KOJIOTUYECKUX MTPOOJIEM, CBA3aHHBIX C
HaXOXXJCHUEM COeJUHEHUM azora U Qocdopa B
OKpYXKaroleun cpene. [LnanupoBaTh u
OCYLIECTBJIATh ~ HAa  IPAKTUKE  XMMUYECKHE
HKCIEPUMEHTHI, IPOBOIUTH HAOIIOACHHUS, 1€1aTh
BBIBOJIBI IO pe3yJbTaTaM »JKCIEPUMEHTa TIpU
NpOBEIEHUU  JAOOPAaTOPHBIX  OMNBITOB U
npakTudeckoi pabotsl. CrenoBare mpaBUiIaM
Oe3omacHoil paboTel B Jaboparopuu  NpuU
UCMOJNb30BAaHUM  XUMMYECKOH  TOCYObl U
oOopynoBanusi. IIpou3BOOUTH BBIYMUCIECHUS IO
XUMHYECKIM ypaBHEHHSM. VICronb30BaTh IpH
BBIMIOJIHEHUH ~ Y4eOHBIX  3aJaHUil  TEKCTHI
yueOHHUKa, CIpaBOYHbBIE MaTepHabl
(TTeproAMYECKYIO cucTeMy XAMAYECKHX
anementoB JI. WM. MenneneeBa, Tabmuiy
pPacTBOPUMOCTH KHUCIIOT, OCHOBAaHUH M coJieil B
BOJE, OJJIEKTPOXMMHUYECKUN pAI HANpPsHKEHUH
METaJlIOB)
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hocdopHbIX ynoOpeHuit. [Tomyuenue,
coOupaHue, paclio3HaBaHUE M HU3YyYCHHUE
CBOICTB aMMHaKa. Bsaumoneiictsue
KOHIICHTPUPOBAaHHOM Aa30THOM KHUCIIOTBI C
MEJIBIO (BO3MOXKHO HCII0JIb30BaHUE
BUJIeoMaTepranioB). JlabopaTopHble OIMbBITHI:
[IpoBeneHne KaueCTBEHHBIX PEaKLMi HAa MOH
aMmMoHusI W (dochar-uoH, H HU3y4YEHUE
MPU3HAKOB MX ImporekaHus. lIpakTuyeckas
paborta Ne 3: [TonyyeHue amMmmuaka, U3ydeHue
€ro CBOMCTB. BplumcieHus: 1o ypaBHEHMSIM
XUMHUYECKUX PeaKuid

24

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB [VA-
rpyHIbl. YTiaepoa u
KpPEMHUU, U UX
COCTMHEHUS

OO6mass xapakTtepuctuka 31eMeHTOB [VA-
rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIC CTENICHU OKUCIICHUsS. YTIEpO[,

AJUIOTPOITHBIE MoupUKauH,
pacrpocTpaHeHue B NpUpoje, GU3ndeckue u
XUMHUYECKHE CBOMCTBA. AncopOrus.

KpyroBopot yraepoma B npupozae. Okcujbl
yriepoaa, ux (usnyeckue U XUMHUYECKUE
CBOMCTBA, JECUCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHHE U TPHUMEHEHHE. DKOJOTHYECKHe
poOJIeMBl, CBA3aHHBIE C OKCHJIOM YTJIEpoAa
(IV), runore3a T1I00ATBHOTO TOTEIUICHUS
KJIMMaTa, MapHUKOBBIM 3(QexT. VYronbHas
KHCIOTa U €€ colM, HUX (QU3MYeckue Hu
XUMHYECKHE  CBOWCTBA, IOJIYyYEHHE U
npuMeHeHue. KadecTBeHHas peakiusi Ha
KkapOoHaTuoHbI. Vcronb30BaHue KapOOHATOB
B OBITY, MeAMLUHE, MPOMBIIUICHHOCTH |
cellbckoM  XxoasiictBe.  [lepBoHauanbHbIE
MOHATHSI 00 OpraHMYECKUX BEIIECTBAX KaK O

OOBSCHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUHT
CBOMCTB  anmeMeHTOB  IVA-rpymmbel u  uX
COEMHEHUN ¢ Y4ETOM CTPOEHHMS HUX aTOMOB.
XapakTepu3oBaTh (PHU3MUYECKHE W XHUMHYECKHE
CBOMCTBA MPOCTHIX BEIIECTB YIIIEepoaa U KPEMHUs
U MX COeJAMHEHHUH (OKCHJOB yriepoja, yrojJbHOU
KHCIIOTBI,  KapOOHATOB, OKCHJAAa  KPEMHHMS,
KPEMHHEBOM KUCIIOTHI, CUJIMKATOB), CHOCOOBI MX
MIOJIyYEHUs, IPUMEHEHNE U 3HAUEHUE B IPUPOJIE U
KU3HU  denoBeka.  OOBACHATH  MPUYMHHO-
CIIEICTBEHHYIO CBSI3b. CTPOEHHE BEIECTBA —>
CBOIICTBA — IIPUMEHEHME — Ha IpHUMeEpax
COoeIlMHEHUN yriepona u KpemHus. Onpenensarsb
KapOOHaT- M  CWIMKAaT-WOHbl B  PacTBOpE.
OOBSACHATH CYITHOCTh KOJOTMYECKHX HpobieMm,
CBS3aHHBIX C HAXOXKJEHHEM YTJIEKUCIIOro rasa B
OKpYXKaroleun cpene. [TonTBepxaath
0COOEHHOCTH COCTaBa OPraHMYECKHX BEIIECTB
IpUMepaMu MPOCThIX COEAMHEHUN (MEeTaH, 3TaH,
STHJIEH, alleTUJIeH, 3TaHOJ, TJIMLUEPHUH, YKCYCHas
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COEIMHEHMSX yIiiepoJia (METaH, 3TaH, 3TUJIEH,
alleTWJIeH, JTaHOJI, TJULEPHUH, YKCyCHas
KHCIIOTA). [Ipuponnsie WUCTOYHUKU
yria€BOJOPOAOB (Yrojab, MNPUPOAHBIA Tas3,
He(]Th), MPOAYKTHI UX MepepadboTKH (OSH3MH),
UX poiab B OBITY ¥ HPOMBINIJICHHOCTH.
[lonatne 0  OWONOTMYECKHM  BAKHBIX
BELIECTBAX: KHUPaX, OeNKax, yriaeBoiax — 1 ux
poiiu B JKHU3HM 4YelloBeKa. MarepualibHoe
€IMHCTBO OPraHMYECKHX U HEOPraHUYEeCKHX
coenquHeHnil. Kpemuuii, ero ¢usnueckue u
XUMHYECKHE  CBOWCTBA, IMOJy4CHHE U
npumeHeHue. CoequHEHHs] KpEeMHHUS B
npupoae. OOuMe npeacTaBieHus 00 OKCuae
kpemuuss (IV) u kpemHueBOil Kuciore.
Cunmkatel, WX HWCHOJb30BaHWE B OFBITY,
MEIMIMHE, MPOMBINIUIEHHOCTU. Baxueniue
CTpPOUTENIbHbIE  MaTepuabl: KepamHuKa,
CTEKJIO, ILIEMEHT, OETOH, KeJIe300€TOH.
[IpoGneMbr  6€30MacHOTO  UCIOJIB30BAHUS
CTPOMUTENBHBIX MAaTepUaJIOB B IOBCEAHEBHOMN
JKU3HMU. XUMUYECKUI JKCIIEPUMEHT:
JemoncTpannu: Mojenn KpUCTaUIMYECKUX
peméTok anmasa, rpadura, ¢ysuiepeHa.
O3HakoMJIEHHE C MpOLIecCOM  aacopOuuu
pPacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yriaéM M YCTPOMCTBOM  IIPOTHBOrasa.
O3HakoMyIeHHE C NPOAYKIUEH CUIMKATHOU
MIPOMBIIIJIEHHOCTH (Buneomatepuansi:
CHJIMKaTHasi TMPOMBIIUIEHHOCTh). Mopenu
MOJIEKYJT OpraHUYECKUX BEIIECTB.
JlaGopaTopHbIi OTIBIT: [Tomyuenmue,

KHCJI0Ta), B3alMOCBS3b HEOpPraHUYECKUX
COEIMHEHUH YIiepoJa U OpraHuYeCKUX BEILECTB.
OnuceiBaTh poiib OEJIKOB, JKUPOB M YIIIEBOJOB B
(YHKIIMOHUPOBAHUY KUBBIX OPraHU3MOB, COCTaB
MIPUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB, UX POJIb
B ObiTy u mnpombinuieHHOCTH. [IpoBoauth
BBIUMCJIEHUSI 1O YPaBHEHUSAM  XUMHYECKHX
peakumii. [lmaHupoBaTh M OCYIIECTBISITH Ha
MIPaKTHUKE XUMUYECKHE SKCIIEPUMEHTBI,
IIPOBOAMTH HAOJIOJEHUS, JEJlaTh BBIBOIBI II0
pe3yibpraTaM JKCIEpUMEHTa IpU IPOBEICHHUU
71a00PaTOPHBIX OIBITOB M MPAKTHUYECKUX pPaboT.
CnenmoBare mpaBwiIaM Oe€30MacHON paboTHl B
nabopaTtopuy MpH HUCHOIb30BAHUM XHMUYECKOU
nocyasl ¥ obopynoBanus. lcnons3oBaTh mpu
BBIIIOJTHEHUM  Y4E€OHBIX  3aJaHUM  TEKCThI
yueOHUKa, CIPaBOYHbIE MaTepuaibl
(ITepuonuyeckyro CUCTEMY XUMHUYECKUX
anementoB JI. WM. MenneneeBa, Tabmuiy
pacTBOPUMOCTH KHUCJIOT, OCHOBaHUWA M COJIEH B
BOZE, DJEKTPOXUMHYECKMH psAJ HapsHKEHHUN
METaJlIOB)
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coOMpaHue, paclo3HAaBaHHE M U3YyYCHHE
CBOMCTB yriekucioro rasa. IIpoBeneHue
KaueCTBEHHBIX peakuuii Ha KapOoHAT W
CUJIMKAT-UOHBl W H3YUYECHHE IPU3HAKOB HX
nporekanus. Ilpaktuueckue padboTe: No 4.
[Tonyuyenue yriaekucioro rasa, U3y4yeHue €ro
cBOMCTB. Ne 5. Penienue 3KCriepuMeHTaIbHbIX
3a/1a4 o TeMe «BakHelIe HeMeTauIbl U UX
COCIMHEHUS» BBIUMCIEHUS: IO ypaBHEHUSIM
XMMHYECKUX PEAKIUN

Hroro no pazneny 25
Pa3nen 3. Mertamisl 1 UX COETUHEHUSI
3.1 | OOuue cBoiicTBa 4 Obmwas XapaKTepUCTHKA XUMHUYECKUX | PackpbIBaTh CMBICI HM3y4aeMbIX TOHATUH H

MCTAIJIOB

JJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU HX
nonoxennss B Ilepuoguueckoil  cucreme
xumuueckux aemenToB .M. MenaeneeBa u
cTpoeHust aromoB. CTpoeHHE METAIUIOB.
Mertannuueckast CBsI3b W MeTaJIIMYEcKast
KpUCTaJUINYECKast pelIéTKa.
ONEeKTPOXUMHYECKUH  pAll  HalpsHKEHHUH
MeTaiioB. @Du3nMyecKMe U XUMHUYECKHE
cBoiictBa MeramioB. OOmme  criocoObl
nostydeHus: MetayioB. [loHsaTe o xoppo3uu
METaJIJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT
KOppO3HH. Crnnasel (crams, YyT'yH,
JIOPATIOMUHUN, OpOH3a) U UX NPUMEHEHUE B
ObBITY M MPOMBIIUICHHOCTH. XUMHUYECKUI
skcriepuMeHT:  JlemoHcTpanuu:  OOpasisl
METAJIJIOB U CIIaBOB. V3yueHue pe3yiabTaToB
KOppo3uu METAJIJIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHAJIOB).
JlaGopatopHble OmBITBI: O3HAKOMIIEHHE C

MPUMEHSITh 3TU MOHATHUSA MPHU OMUCAHUHM CBOWCTB
BEIIECTB M MX NpeBpamieHnid. OOBICHITH o0mme
3aKOHOMEPHOCTH B H3MEHEHUUM  CBOWCTB
AIIEMEHTOBMETAJUIOB U UX COEAMHEHUN C y4ETOM
CTPOEHHS UX aTOMOB. XapaKTepU30BaTh CTPOCHUE
METaJuIoB, O0IMe (QU3NYECKUEe M XUMHUYECKUE
CBOWCTBAa MeTaNIOB. XapaKTepH30BaTh oOOIIMe
crnocoObl  monydeHus: MeTausioB. OnuchIBaTh
CHocoObl  3alIMTHl METaNIOB OT KOPPO3HH.
CnenoBate mnpaBwiaM Oe30macHOi paboTHl B
nabopaTtopuy MpH HMCHOIb30BAHUM XHMHUYECKOU
nocyabl U obopynoBanus.  [IpousBoauth
BBIUUCIICHUSI 110 YpaBHEHHUSM  XHUMHMYECKHX
peaxkuui, €clii OAMH W3 pPEarcHTOB COAEPIKUT
IpUMecH. Y4acTBOBaTh B COBMECTHOH paboTe B

nmape wi  rpymme.  HMcnone3oBate  mpu
BBITIOTHEHUH  Y4€OHBIX  3aJaHUN  TEKCTHI
y4eOHHKa, CITPABOYHBIE MaTepHUalIbl
(ITepuoguueckytro CUCTEMY XUMHYECKUX
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oOpa3raMu  METalioB |
(bU3HMUECKIUMHU CBOMCTBAMH.
BbrumicieHus: 10 ypaBHEHUSIM XUMHYECKUX
peakuuii, eciau OJMH U3 PEarcHTOB COACPIKUT
PUMECH.

CILIABOB, HX

anementoB /. W. MenneneeBa, Ttabmuiy
pPacTBOPUMOCTH KHUCIIOT, OCHOBAHUH M coJieil B
BOJIE, DJEKTPOXUMHUYECKUH Psii  HaOpsHKeHUH
METaJIOB)

3.2

Baxkueiinue MeTamibl
U UX COCIUHEHUSI

16

[llemouHble  MeTaUIBl:  TOJIO)KEHUE B
[lepuonnueckoit  cucreMe  XHMHYECKHX
snementoB J[.MI. MenneneeBa, CTpOCHHE HX
aTOMOB, HaXOXJeHue B npupoae. dusnueckue
Y XMMUYECKHUE CBOMCTBA (Ha IPUMEPE HATPUS
u Kanusi). OKCuabpl ¥ TUAPOKCUABI HATPUS U
Kanus. [IpuMeHeHre menoYHbIX METAIIOB U
1204 COCJIMHEHU. [Ienouno3eMeNbHBIC
METaJulbl MAarHUM M KaJIbLIUWA: TOJIOXKEHUE B
[lepuoanueckoit  cucremMe  XUMHYECKHUX
anemenToB /.M. Menneneesa, crpoeHue ux
aTOMOB, HaXOXeHue B npupoae. dusnueckue
U XMUMHYECKHE CBOWMCTBA MarHusi U KaJIbLIUS.
Baxneiimme coeauHeHust Kanblus (OKCHUJ,
ruapokcuna, coiu). JKEcTKocTe BOABI U
crnocoObl €€  ycTpaHeHus.  AJIIOMUHUIL:
nojnoxxenue B Ilepuogumueckoil  cucreme
xumuueckux anemeHtoB .M. Menneneesa,
CTPOCHHUE aTOMa, HAXOXKJACHUE B MPUPOJE.
®u3nyeckue HW  XMMHYECKHE  CBOWCTBA
anmoMuHMs. AMQpOTepHbIE CBOICTBAa OKCHUJIA U
TUAPOKCHIA amtoMuHus. JKene3o: mojgoxeHue
B Ilepuoanyeckoid cHCTEME XHUMHUYECKHUX
anementoB JI.MI. MenneneeBa, cTpoeHHe
aToma, HaxoxJieHue B npupojae. dusnveckue
U XUMHYECKHE CBOMCTBa jxene3a. OKCHUIBI,
ruapokcuabl U conu kenesa (II) m xenesa

OOBsICHATH 00IIIE 3aKOHOMEPHOCTH B U3MEHEHHH
CBOWCTB 3JIEMEHTOB-METAJUIOB U UX COCMHEHUI B
rpynmax ¢ yd4éToM CTPOGHHS HMX AaTOMOB.
XapakTepu3oBaTh (HU3MYECKHE U XHUMHUYECKHUE
CBOWCTBA MPOCTHIX BENIECTB METALIOB H HX
COeIMHEHNH (OKCUAOB, TUAPOKCUAOB, COJEH),
CIOCOOBI UX TIOJIYYEeHUs], IPUMEHEHHE 1 3HAUCHHE
B MPHUPOJIC W >KU3HU YEIOBEKAa. YCTaHABIHUBATh
NPUYMHHO-CIEJCTBEHHYIO  CBSI3b:  CTPOCHHE
BEIlECTBAa —> CBOWCTBAa —> INPHUMEHEHHWE — Ha
npUMepax M3ydaeMbIX BemlecTB. Pacmo3HaBath ¢
IOMOIIBIO  KAYeCTBEHHBIX  pEaKIUd  HOHBI
METAJJIOB: MarHus, Kajblus, alFOMUHUS, [IMHKA,
xenesa (I1) u xxenesa (I1I), menu (I1). Jloka3biBaTh
amM(OTepHBI XapaKkTep OKCUJOB M TMIPOKCHI0B
AIFOMUHUS U [IUHKA.

[lmaHupoBaTh ¥ OCYIIECTBISTH Ha IPAKTHKE
XUMUYECKHE 9KCHEPUMEHTHI, POBOJIUTH
HaOJroeHUs, JenaTh BBIBOJBI IO pe3yibTaTaM
OKCIIEpUMEHTa TIPU TPOBEIECHUH JabOopaTOPHBIX
ONBITOB U TMpakTHueckux pabot. CremoBarhb
npaBuiaM Oe3omacHoi paboThl B j1abopaTtopuu
NpA WCIOJH30BAHUU XHMHUYECKOW TOCYIBl |
obopynoBaHusi. [IpoW3BOIUTH BBIYHCICHUS TIO
XMMUYECKMM  ypaBHEHHUSM. Y4YacTBOBAaTh B
COBMECTHOH paboTe B Tape WIH TpYIIeE.
BeicTpanBaTth  pa3BEpHYTHIE TNHCHMEHHBIE U
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(IIT), ux cocraB, CBOMCTBA U TMOJy4YCHHUE.
XUMUYECKUN 3KCIIepUMEHT: JleMoHCcTpanuu:
OcoOeHHOCTH  B3aUMOJCWUCTBUS  OKCHJAA
KaJIbLIUS W HATpus C BOAOW (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHAJIOB).
OxkpamuBaHue IJJaMEHH WOHAMH HaTpHs,
KaJIusl ¥ Kalblus (BO3MOXHO HCIIOIb30BAHUE
BUJeomarepuanoB) lccnenoBaHue CBOMCTB
xEctkoil Bojbl. Ilponecc ropenust xeneza B
KUCJIOposie  (BO3MOXKHO  HCIIOJIb30BAHHE
BHJIcOMaTepHalioB). JlabopaTopHBIE OIIBITHI:
[IpoBeneHue kKa4eCTBEHHBIX PEAKIIHI HA HOHBI
(Maruawusi, KaJbIus, aTFOMUHUS, [IMHKA, JKeJe3a
(I) n xeneza (III), menu (II), ommcanue
MPU3HAKOB WX TnpoTekaHus. MccrnemoBaHue
aM(OTEpPHBIX CBOMCTB TMAPOKCHIA ATTFOMUHUS
Y THIpOKcH A IMHKA. [IpakTudeckue paboThI:
Ne 6. JKéctkocTh BOIBI UM METOOBI €&
YCTpaHEHHUS. No 7. Pemenue
OKCIEPUMEHTAIBHBIX ~ 3a7ad 10  TeMe
«BaxHelmme MeTaibl U UX COEIUHEHHS.
Brruucnenusi: mo ypaBHEHHSIM XHUMHYECKHUX
peakiuii, ecid OJAWMH W3 PEareHToB JlaH B
M30BITKE WM COACPKUT MPUMECH; MacCOBOM
JIOJIA BBIXOJ1a TIPOJIYKTa PEAKIIUU

YCTHBIE OTBETHI C OIMOpPOH Ha WH(MOPMALUIO U3
y4eOHHMKA W CIIPAaBOYHBIX MATEPHAIIOB, TPAMOTHO
KCIOJIb30BaTh M3YyYCHHBIM MOHSITUHHBIN ammnapar
Kypca XUMHH

Hroro no pazneny

20

Paznen 4. Xumus u okpyxatroias cpeaa

4.1

XHUMHS U OKpYXKaromas
cpena

3

BemectBa m Marepuanbsl B TOBCEIHEBHOMU
JKA3HU YeJIoBeKa. be3onacHoe ucnoap30BaHue
BEIIECTB M XUMHUYECKHX PEAKIHiA B OBITY.
[TepBast moMoOIIb TPU XUMHUYECKUX OXKOTAX U
OTPABJIEHUAX. XHUMHUYECKOE  3arps3HEHUE

XapakTepru3oBaTh pOJb XUMHH B Pa3IMYHBIX
chepax  JEATEIBHOCTH  JIIOJIeH, OCHOBHBIE
BELIECTBA U MaTe€pHallbl, IPUMEHSIEMBIE B KU3HU
COBpeMeHHOro uenoBeka. OOBACHATH YCIOBUS
0e30macHOTO  HCHOJBb30BAHUS  BELIECTB U
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OKpY>KaroIeu cpenbl (npenenpHas
JOMyCTUMasi KOHLIEHTpauus BemiecTB. Poib
XUMHH B PEHICHUU HKOJIOTUYECKUX MPOOIIEeM.
XHWMHWYECKUN JKCIEPUMEHT: JleMOHCTpaLuu:
N3yuenune oOpa3ioB MaTepuayioB (CTEKIIO,
CIUIaBbl METAJUIOB, IOJIUMEPHBIE MaTEPHAIIbI)

XUMHYECKUX PEaKIuil B ObITY. AHATU3UPOBATH H
KPUTHYECKH OLEHUBATh WH(OPMAIIHIO O BIMSIHUN
MPOMBIIICHHOCTH, CEITbCKOTO XO03sICTBA,
TPAHCIOPTAa W JIp. HAa COCTOSHHE OKpYKaloIIen
cpenpl. YMETh OKa3bIBaTh MEPBYIO MOMOIIb HPH
XHUMHUYECKHX 0XKOTax M OTpaBieHusX. [[puHuMarth
ydactue B 00CYXKJICHUU MPOOIeM XUMUYCCKOU H
9KOJIOTUYECKOW HAaIpaBICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3HMIIMI0O TI0 TpodjemMe u
mpeIaraTh BO3MOKHBIC ITYTH €€ PEeIICHUS

HWtoro o pazaeny 3
PesepBHOE Bpemst 3
OO011ee KOJIMYECTBO YacoOB II0 68

porpaMme
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA
Bri6epute TexHUYECKHE MaTEPHAIIBI

BBenure cBoil BapuaHT

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJI A
BBenure nannbie

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
BBenure nanabie
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