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1.IIOSICHUTEJIBHAS 3AIINCKA

IlepeyeHb HOPMATHBHBIX JJOKYMEHTOB, MCIOJIb3yeMbIX JI1 COCTaBJeHUs padoueil
NPOrpaMMmbI:

1.®enepansubrii 3akoH PO Ne273-D3 ot 29.12.2012 r. (cTateu 11-13,18)

2.®enepalibHbIE TOCYIAPCTBEHHBIC O0Pa30BaTENIBHBIC CTAaHIAPTHl HAYAJILHOTO, OCHOBHOTO, CPEIHErO
obmiero oOpazoBanus (IIpmkaz MwunuctepcTBa obOpasoBanms u Haykwm oT 17.12.2010 r. Nel897 (B
penakuuu oT 31.12.2015 1. Nel577)

3.®@enepanbHbIil TepedeHs yueOHHMKOB - mpukaz oT  20.05.2020 r. mpuka3z Ne254 «O BHeceHUH
W3MEHEHUH B (enepaibHbli MepedeHb y4eOHUKOB, AOMYIIEHHBIX K HMCIMOJIB30BAHUIO TPHU peau3aluu
MMEIONINX TOCYNapCTBEHHYIO aKKPEIUTAlHI0 00pa3oBaTeNbHBIX MPOrpaMM HAdajlbHOTO, OCHOBHOTO
oOmiero, cpeaHero oOmiero oOpa3oBaHMsS OPraHU3ALMAMHU, OCYIICCTBISIONIMMUA 00pPa30BaTEIbHYIO
eI TETEHOCTD

4 TlocranoBnenue [maBHOro TrocyaapcTBEHHOTro caHuTapHoro Bpaua P® ot 28.09.2020 N 28 "O6
yTBepxkaAeHnn caHuTapHbIX npaBuin CII 2.4.3648-20 "CaHuUTapHO-3MUIEMHOIOTHIECKHE TPEOOBaHUS K
OpraHMU3alUsIM BOCIIMTAHUS M O0YUCHUS, OTABIXA U O3I0OPOBJICHUS J€TEH M MOJIOACKH"

5.[Ipuka3z MunucrepctBa npocsemieHuss PO ot 28 aBrycra 2020 1. Ne 442 “O6 yrBepxknenun [lopsaka
OpraHu3aliy U OCYIIECTBIECHHS 00pa30BaTENbHOMN JEATEIbHOCTH 110 OCHOBHBIM 00II€00pa30BaTeIbHBIM
mporpamMMam - 00pa3oBaTeIbHBIM IPOrPaMMaM Ha4yalIbHOTO O0IIEro, OCHOBHOTO O0IIEro

Pabouas mporpamMma OCHOBHOTrO OOIEro OOpa3oBaHMs IO XMMHHM COCTaBJI€HA HAa OCHOBE
denepanbHOTO TOCYJAPCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa oOmero oOpa3oBaHus,
peanmuzyercs no nuHun YMK O. C. T'abpuensna, 1. I'. Octpoymosa, C. A. CnagkoBa.

esan kypca:

*  @opmuposanue y ydalluxcs LIEJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUpA.

* Pazeumue TIO3HABAaTEIbHBIX HWHTEPECOB, HWHTEIUIEKTYaJdbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN ydaluxcsi B MpoIecce HU3y4eHUs XMMHMYECKOM Hayku U e€ BKIaJa B
COBPEMEHHBI  HAyyHO -TE€XHMYECKUH Tmporpecc; (QOpMUpOBaHHE BaKHEUIIUX
JIOTHYECKUX OMepaluii MbIIUIeHUsT (aHaiu3, CHUHTE3, OOOOIIEeHHE, KOHKpPEeTH3allHs,
CpPaBHEHHE M [p.) B IPOLECCE MO3HAHUS CHUCTEMbl BAKHEHIIMX IOHATHH, 3aKOHOB U
TEOpUI O COCTABE, CTPOEHUH, CBOMCTBAX U IPUMEHEHUN XUMHUECKUX BEILECTB.

* Bocnumanue yoexJEHHOCTU B TOM, YTO MPUMEHEHHE MOJYUYEHHBIX 3HAHUM U yMEHUH
N0 XUMHH SBIsETCS OOBEKTUBHOW HEOOXOAMMOCThIO JuIs Oe3omacHoi paldoThl C
BEleCTBaMH U MaTepuagamMu B ObITY M Ha IPOU3BOJICTBE.

* Ilpoexmuposéanue u peanuzayus BHITYCKHUKAMH OCHOBHOW IIKOJIBI JINYHOM
0o0pa3oBaTeNbHON TPAeKTOPHH: BBHIOOP Tpoduisi OOydeHHs B CTapIIed IIKOJIE WA
PO eCCHOHAIIBHOTO 00Pa30BaTEIIHLHOTO YUPEIKICHHUS.

*  Qesnadenue K110uesbimMu KOMNnemeHUuImu. yueOHO-TI03HABATEIILHBIMH,
MH(OPMALIMOHHBIMU, IICHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATHBHBIMHU.

JUnist OCTHOKEHMs 3TUX Lieleld B Kypce XMMHMM Ha CTYIEHH OCHOBHOI'O 0OIIero odpa3oBaHuUs
pelaroTes CIeAYIOINe 3a1a4M:



v (GOopMHpPYIOTCS 3HAHHS OCHOB XHMHYECKONW HAyKH — OCHOBHBIX (DAKTOB, MOHATHIA,
XMMHYECKHX 3aKOHOB M TEOPUH, BEIPAKEHHBIX ITOCPEICTBOM XMMHUYECKOTO SI3BIKA;

v pa3BUBAIOTCSA YMEHUS HAOIIONATH M OOBSACHSIIOT XMMHYECKHE SIBJICHHUS, IPOUCXOISIINE B
pUpO/IE, Ta00PATOPHBIX YCIOBHUAX, B OBITY U Ha IPOM3BOJICTBE;

v mpuoOpeTaroTCs CIENUaibHBle YMEHHS W HAaBBIKA MO OE30MacHOMY OOpalIeHHI0 ¢
XMMHUYECKMMH BEIECTBAMH, MaTepUallaMU U TPOLIECCAMH;

v’ (opMHpyeTcsl I'YMaHHCTUYECKOE OTHOIICHHE K XUMUM KaK POM3BOAUTEIBHOM CHIIE
0011IecTBa, C ITOMOIIBI0 KOTOPOH pemaroTcs ro0abHbIe TPOOIeMbl YETI0BEYECTBA;

OCYILIECTBIISICTCS MHTETPALIUS XUMHYCCKON KapTUHBI MUpPa B SAMHYIO HAYYHYIO KapTHHY.

Cpoxu peajM3anuy NporpaMmsl: 2 rosia

4. JIMYHOCTHBIE, MeTaNpPeIMEeTHbIE U MPeIMeTHbIE Pe3y/JIbTaThl 0CBOECHHUSI y4eOHOI 0
npeaMera.

[o 3aBepirieHNIO Kypca XMMUH Ha 3Tarie OCHOBHOTO OOITIEro 00pa3oBaHksl BHITYCKHUKH OCHOBHOM
IKOJIBI JIOJDKHBI OBJIAJIETh CIIEYIOIIMMH PE3YIIbTATAMU:

|. Jluunocmmuuie pezynomamut:

1) ocosnanue cBOEW ITHUYECKON MPHUHAIUICKHOCTH, 3HAHHE WUCTOPUM XMMUHM M BKJIAa POCCHUHCKOM
XUMHUYECKON HayKH B MUPOBYIO XHMHIO;

2) ¢hopmuposanue OTBETCTBEHHOI'O OTHOIICHHMS K TTO3HAHHMIO XHMMHH; TOTOBHOCTH M CIIOCOOHOCTH
00yJaroIIMXCsl K CaMOPa3BUTHUIO U CaMOOOPA30BAaHMIO HA OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U
TEOpUH XUMHUH; OCO3HAHHOIO BHIOOpa M IOCTPOEHHE WHAMBHIYATbHOM 00pa30BaTeIbHOM
TPacKTOPHY;

3 Gopmuposanue L[EJIOCTHOM €CTECTBEHHO-HAY4YHOU KapTUHbI MUpa,
HEOTHEMJIEMOW YaCThEO KOTOPOH SIBISCTCS XUMUUECKAsk KAPTUHA MUPA;

4) oenadeHue COBPEMEHHBIM SI3HIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3BHUTHS HAyKH U OOIECTBEHHOI
MIPaKTUKHU, B TOM YHCIIE U XUMHUYECKHM;

5) oceoeHue colpanbHbIX HOPM, TIPABUJI TTOBEICHUSI, POJiei U (JOPM COLMAITBHOMN KU3HU B COLIMYME,
MPUPOJIE U YAaCTHOM >KU3HM HAa OCHOBE 3KOJOTHMYECKON KyJbTYpbl M 0€30MacHOro oOpalleHus c
BEILECTBAMH U MaTepUasIaMy;

6) @opmuposanue KOMMYHHMKATUBHON KOMIIETEHTHOCTH B o01eHnu co
CBEPCTHUKAMU u B3pOCIIBIMU B rporecce o0pa3oBareNbHO, OOLIECTBEHHO
TTOJIE3HO, yueOHO-HCCIIEeI0BATENbCKOMH, TBOPYECKOMN 51 ApYyrux BHJIOB

NEeSATETbHOCTH, CBI3AHHBIX C XUMHEH.
Il. Memanpeomemmnuviepesynomameot.

1) onpedenenue nieneir cOOCTBEHHOrO OOYYEHHS, TIOCTAHOBKA M (POPMYJIMpPOBaHKE Al ce0s HOBBIX
3a/1a4;

2) naanuposarue TyTe JOCTVKEHHS JKENAeMOro pe3yibrara 00y4eHHs] XUMUHUKAK TEOPETHYECKOTO,
TaK M SKCIIEPHMEHTATLHOTO XapaKTepa;

3)  coommecenue CBOUX JeVCTBHIA c TUTaHUPYEMBIMH pe3yJbTaTamu,
ocywjecmenenye  KOHTPOJISL — CBOGH  JIEATENBHOCTH B TPOIECCE  JIOCTHIKCHMS,pPE3yIIbTara,
onpeodeneHue COCOOOB JIGHCTBUI TPH  BBINOJHEHWH JIAOOPAaTOPHBIX M TPAKTHYECKHX paboT B
COOTBETCTBHH C IPABUJIAMH TEXHUKHU OE30I1aCHOCTH;

4) onpedenenue WCTOUHUKOB XHUMHYECKOW HWH(MOpMAIMM, TOAydeHHE M aHamu3 ¢, CO3aHue
MH(POPMAIIMOHHOTO MPOJIYKTA U €r0 Mpe3eHTALNS;

5) ucnonw3osanue OCHOBHBIX WHTEIUICKTYAIbHBIX OIEpAIMil: aHAM3a W CHHTE33, CPAaBHCHHS W
CUCTEMAaTU3aluu, O606H.I€HI/I}I U KOHKPCTHU3AllUU, 6blias/ieHue NPUIUHHO-CIICACTBCHHBIX CBI3EH U



nocmpoeHue JOTHYECKOTO PACCYXKICHUS M YMO3AKIIOUEHMs (MHIYyKTMBHOIO, IEIYKTMBHOIO U TIO
AHAJIOTWH) HA MaTepuasie €CTECTBEHHO-HAYYHOTO COJepKAHUS;

6) ymenue cosmaBarh, TPUMEHATh W TPEOOPA3OBBIBATH 3HAKK M CHMBOJIbI, MOJICIM M CXEMBI JIJIS
pelieHrs yueOHbIX U [T03HABATEIbHbBIX 3a/1a4;

7) (popmuposanue  KpazeumuedKOIOTMYECKOr0  MBIIUICHHS, YMECHHE TPUMEHSITh €ro B
M03HABATENbHOM, KOMMYHUKAaTUBHOM, COILIMATILHOM MPaKTHKE U MPO(HeCcCHOHATLHOM OpUEeHTAUY;
8) cewepuposanue  wnei W ONpENCICHUE  CPENCTB,  HEOOXOAMMBIX UL HUX
pean3anmi.

I11.7Ipeomemmusie pezyromamot:.

BbINYCKHUK HAYYUTCS:

J XapakTepu30BaTh OCHOBHBIE METO/Ibl IO3HAHUSA: HAOIIOIEHUE, U3MEPEHUE,
9KCHEPUMEHT;

o ONMCHIBATh CBOMCTBA TBEP/bIX, KHUIKHX, Ta3000pa3HbIX BELIECTB, BbIACIASA
UX CYILIECTBEHHBIE IPU3HAKY;

o PaCKpBIBATH CMbIC]I OCHOBHBIX XMMUYECKHUX MOHATUH «QTOM»,
«MOJIEKYJIa», «XUMHYECKHUH 3IEMEHT», «IIPOCTOE BELIECTBOY, «CIIOKHOE BEIIECTBOY,
«BAJIGHTHOCTbY, «XUMHUYECKasl PEAKIUS», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU;

o PaCKpBIBATh CMbICII 3aKOHOB COXPAaHEHMs MacChl BELIECTB, IOCTOSHCTBA
coCTaBa, aTOMHO-MOJIEKYJISIPHOM Teopuu;

o pa3nnyaTh XUMUYECKHE U (PU3MUYECKHE SIBICHHUS;

o Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;

o OIpesieNIATh COCTaB BELIECTB M0 UX hopMyiam;

o OIpeNeNATh BaJIEHTHOCTh aTOMA 3JIEMEHTA B COEAMHEHUSX;

o ONPEAEIIATh TUIl XUMUYECKUX PEAKIUH;

o Ha3bIBaTh MPU3HAKHU U YCIOBUS NPOTEKAHUS XUMUUYECKUX PEAKLINN;

o BBISBJISITH IPU3HAKH, CBUJETEIBCTBYIOIINE O IPOTEKaHUU XUMUYECKON
peaKkUyy IpU BBHITOJTHEHUH XUMUYECKOTO OIbITA;

o COCTaBJIATH (POPMYIIbI OMHAPHBIX COEIUHEHU;

o COCTaBIIAITh YPAaBHEHUS XUMHUYECKUX PEAKLU;

o co0uo1aTh npaBuiia 0€30MacHoN paboThl PU MPOBEICHUH OIBITOB;

o II0JIb30BaThCS JIAOOPATOPHBIM 00OPYOBAaHUEM U TIOCYI0M;

o BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl
BELIECTB;

o BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1o (popmyie
COEIMHEHUS;

o BBIUHCIISATH KOJIMYECTBO, 00BHEM MUJIM MacCy BEIIECTBA MO KOJUYECTBY,
00BeMy, Macce peareHTOB WIN MPOJYKTOB PEAKIINH;

o XapaKkTepu30BaTh (PU3NYECKHE U XUMHUECKUE CBOMCTBA POCTHIX
BELIECTB: KUCIOPOAA U BOAOPOJA;

o MOoJIy4aTh, COOMPATh KUCIOPO U BOJIOPOJI;

o pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHUCIOPOI,
BOJIOPOJ;

o pacKpbIBaTh CMBICI 3aKOHa ABOrazipo;

o PaCKpBIBATh CMBICII IOHATHUH «TEII0BOM 3 (HEKT peakiumy, «MOJSPHBINA
00BEMY;

o XapaKTepu30BaTh (PU3NYECKUE U XUMUUECKHE CBOMCTBA BOJIBI;

o pacKpbIBaTh CMBICI MOHATHUS «PAaCTBOPY;

o BBIUHCIISTh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BEILLIECTBA B PACTBOPE;

. IIPUTOTOBJIATH PACTBOPHI C ONPEACIICHHON MacCOBOM A0JIEN

PacTBOPEHHOIO BEIIECTBA;
o HA3bIBaTh COCAMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;



. XapaKTepu30BaTh (PU3NYCCKHE U XUMHUCCKUE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHX BEIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH, COJICH;

o OTpeeNATh MPUHAJICKHOCTD BEIIECTB K ONpPeAeICHHOMY Kiaccy
COCIMHECHU;

o COCTaBIATH (GOPMYJIbI HEOPTAaHUYECKUX COCTUHEHHUIM U3yYeHHBIX KJIACCOB;

o MIPOBOAMTD OMBITHI, MOJTBEPKIAIONINE XUMUYECKIE CBOMCTBA N3YUYEHHBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

o pacIio3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U ILEI0YEH 110
U3MEHEHHIO OKPACKU MHIIMKATOPA;

o XapaKTepU30BaTh B3aUMOCBS3b MEXKAY KJacCaMH HEOpraHMYeCKUX
COEIUHCHMI,

. packpsiBaTh cMblIch [lepuoanueckoro 3akona /.M. Menneneesa;

o OOBSICHATH (PU3NUECKUN CMBICT aTOMHOTO (ITOPSAKOBOI0) HOMEpa

XUMHYECKOT0 JIEMEHTa, HOMEPOB I'PYIIIbI U MIEprOo/ia B IEPUOANUECKON crcTeMe
J.1. Menneneena;

. O00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CTPOEHUS aTOMOB, CBOMCTB
3JIEMEHTOB B IIpeJeax MajblX IIEPUOJIOB U ITIaBHBIX MTOAIPYIIIL,
. XapaKTepU30BaTh XUMUUYECKUE PJIEMEHTHI (OT BOJIOPO/IA 0 KaJIbIIUs) Ha

OCHOBE WX IOJIOKEHU B niepuoandeckoit cucreme .. MenaeneeBa u ocobeHHOCTEH
CTPOEHUS X aTOMOB;

. COCTaBJISITh CXEMbI CTPOE€HHUS aTOMOB IEpBbIX 20 3JIEMEHTOB
nepuoanueckon cucreMsl .M. Menneneesa;

o PacKpbIBaTh CMBICI MOHATUIN: «XUMHUYECKAsI CBSI3bY,
«QIEKTPOOTPULIATEIBHOCTDY;

o XapaKTepU30BaTh 3aBUCUMOCTh (PM3UYECKUX CBOMCTB BEIIECTB OT TUIIA
KPUCTAJUIMYECKOW PELIETKH;

o ONPEAEIATh BUJ XUMUYECKON CBA3U B HEOPTaHUYECKUX COCINHEHUSX;

o n300pakaTh CXEMbI CTPOCHMS MOJIEKYJI BELIECTB, 00Pa30BaHHBIX pa3HBIMHU
BUJIAMU XUMUYECKUX CBSI3€H;

o PacKpbIBaTh CMBICH MIOHATUIN «HOH», KKATHOH», «AHUOH», <«QJIEKTPOIUTHI»,

CHEIICKTPOIUTBI», «JICKTPOJIUTHUYICCKAA AUCCOLUAUA», «OKUCIIUTEIIb), KCTCIICHb
OKHCIICHUA» «BOCCTAHOBHUTCIIBY), KOKHCICHHUC), «KBOCCTAHOBJICHHUC)),

. ONpEeNENATh CTENEHb OKUCIEHUS aTOMa 3JIEMEHTA B COEJUHEHNUU;

. PaCKpbIBaTh CMBICI TEOPUH 3JIEKTPOIUTHUECKON TUCCOLMALINN;

. COCTaBJISITh YPABHEHUS JJIEKTPOIUTHUECKON TUCCOUUALINH KUCIIOT,
IIeI0Y€el, CONEH;

. O0OBSICHATH CYITHOCTH IIPOIIECCa AMEKTPOIUTUUECKON JTUCCOIHAITIN 1
peakIii HOHHOTO OOMEHa;

. COCTAaBJISITh MIOJIHBIE Y COKPAILIEHHbIE HOHHBIE YPABHEHUS PEaKLIUU
obMeHa;

. OTIPEeIeNATh BOZMOXKHOCTh MPOTEKAHUS peaKlluii HOHHOTO OOMEHa;

. MIPOBOJIUTH PEAKIIMH, MOATBEPK/IAI0IINE KAUeCTBEHHBII COCTaB
pPa3IMYHBIX BEILECTB;

. OTIPENIEeTISATh OKUCIUTETh U BOCCTAHOBUTEID,

. COCTABJISITh YPABHEHUS OKUCIUTEIHPHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA;

. Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHYECKOU PEaKIIHNH;

. KJIacCU(PUITUPOBATh XUMUUYECKHUE PEAKIINH TI0 PA3TUIHBIM ITPU3HAKAM;

° XapaKTEePU30BaTh B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHUEM U
CBOMCTBaAaMM HEMETAJIJIOB;

. MIPOBOJIUTH OMBITHI IO MOTYYEHUIO, COOMPAHHIO U N3YICHHIO XUMUYCCKUX
CBOMCTB ra3000pa3HBIX BEIIECTB: YIIEKHUCIIOTO Ta3a, aMMHaKa;

° pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIBIN Ta3

1 aMMHaK;



° XapakTepHU30BaTh B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHUEM U
CBOMCTBaAMH METAJIJIOB;

° Ha3bIBaTh OPraHMYECKHUE BEIIECTBA MO UX (popMylie: MeTaH, 3TaH, dTUJICH,
METAHOJI, 3TAHOJI, TJIULEPHUH, YKCYCHAsA KUCII0Ta, aMUHOYKCYCHAasi KUCJIOTa, CTEApUHOBAs
KHCJIOTa, OJICMHOBAs KMCJI0TAa, TJII0K034;

o OLICHUBATh BIIMSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpelbl Ha
OpraHu3M 4eJI0BEKa;

. IpaMOTHO 00OpaIIaThCs C BEUIECTBAMU B IOBCETHEBHON KU3HU

. OIpeNeNATh BO3MOXKHOCTb IIPOTEKAHHSI PEAKIIMIA HEKOTOPBIX

IpeJICTaBUTeN el OPraHMYECKUX BEIIECTB C KUCIOPOJOM, BOJOPOAOM, METAIIIIAMH,
OCHOBaHUSIMU, TaJIOTCHAMH.
BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHThCS:
o 8b108U2AMD U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bL O XUMUYECKUX
ceoticmeax eewecmes Ha OCHO8e UX COCMAsa U CMpPOeHUs, Ux CHOCOOHOCMU 6CMYNAMb 8
XumuyecKkue peakyuu, o xapakxmepe u npoo0yKmax paziuidHsbix XUMU4eCKUx peaKyutl;

L4 xapakmepuzoeams eewecmea no cocmaesy, CMpoeHuo u CGOZZCWZGCIM,
ycmanaeaueantsb npuuuHHo-Cﬂe()cmeeHHble CeA3U Mei)fC()y OaHHBIMU xapakmepucmuxkamu
sewecmea,

L4 cocmaesiiiinib MONEKYJIAIPDHbLE U NOJIHble UOHHblE YPABHEHUA NO
COKpAWEHHbIM UORHbIM YDABHEHUAM,

o npocHo3Uupoeanto cnocobHocms eeujecmed npoAeisimb OKUCiumeilbHole

UAU BOCCIMAHOBUMENbHbBIE CEOUCMBA C yuemom cmenenell OKUCIeHUs JleMEeHmMOoea,
exodﬂu;ux 6 e2o cocmas,

o COCMABIAMb YPAGHEHUs PeaKyull, COOMEemcmeyouux
noCe008amenbHOCMU NPesPaUeHULl HeOP2AHUYECKUX 8eUjeCs PA3IUuiHbIX KIACCOo8;

o 8b108USAMD U NPOBEPSINMb IKCHEPUMEHMALHO 2UNOMESbL O Pe3VIbMAmax
6030€UCMBUsL PA3TULHBIX (DAKMOPOE HA USMEHEHUEe CKOPOCMU XUMUYECKOU PeaKyuu,;

o UCNONb308aMb NPUOOPEMEHHBLE 3HAHUSL OJISl IKOJLOUYECKU 2PAMOMHO20
nogedeHuUsl 8 OKpydcaroujeli cpeoe;

o UCNONb308aMb NPUOOPEMEHHBLE KTI0Uesble KOMNEMeHYUU NPU GbINOJIHEHUU

npoekmoes u yqe6H0-ucme006ameJZbCKux 3a0a4 no U3y4eHUuro 0601/76'7’}’16, cnoco6os
noJjly4eHus u pacno3nasarnus eeujecme,

o 00bEKMUBHO OYEHUBAMNb UHDOPMAYUIO O BeUjeCmBax U XUMULECKUX
npoyeccax,

J Kpumu4ecku OmHOCUMbCS K NCeBOOHAYYHOU UHGopmayuu,
Heo0bpoCco8eCcMHOI peKiiame 8 CPeOCmeax Maccosou uHgopmayuu,

o 0CO3HABAMb 3HAYEHUE MEOPEMUUeCKUX SHAHUT N0 XUMUU 05
NPAKMu4ecKkoll 0esamenbHOCMU Yel06eKd;

o coz0asamb MOOeNU U cxembl 05l peuleHus y4eOHblX U NOZHABAMETbHbIX

3a0ay, NOHUMAMb HEOOXO0OUMOCMb COONI0OEHUs NPEONUCAHUT, NPeONdcAeMblX
BUHCMPYKYUSIX NO UCNONb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U Op.



Conep:kanue nporpamMmmal
Xumus 8 kiace
(68 uacos, 2 yaca B HeeJI10)

HavajbHble MOHATHS U 3aKOHBIXUMHUM(204)

Tena u BemectBa. CBoOMCTBa BElIECTB. JTaJOHHbIE (U3UYECKUE CBOMCTBA BEIIECTB.
Marepuansl U MaTepuaigoBefeHue. Poiab XUMHUM B )KU3HU COBpeMEHHOro ob1iecTBa. OTHOLIEHHUE
o0rmiecTBa K XUMHUH: XeMOopmIns 1 xemopoOusi.

Meroasl uszyuenus xumuu. HaOmonenue. Dxcnepument. MoaenupoBanue. Moaenu
MaTepuaibHbIe U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azer. XKunkocrtu. TeEpnblie BemecTBa. B3auMHbIE IEpexoabl MEXKIy arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnuManus) U fecyoaumanus, KOHAEHCalMs U UCapeHue,
KPUCTAJIIN3aLus U IUIABICHUE.

dusnyeckue sABIeHUS. YUCThIE BEECTBA U CMECU. | OMOIre€HHBIE U I€TEPOr€HHBIE CMECH.
Cwmecu razoobpaszHble, xuakue U TBEpAbIe. CrOCOOBI pa3zlesieHUus] CMeceil: MeperoHka, Hiu
TUCTWULAUS,  OTCTamBaHWe, (WIBTPOBAHWE,  KPUCTAJUIM3ALMS WM  BBIIApUBAHUE.
Xpomarorpadus. IIpumenenue 3tux cnoco0oB B 1a00paTOPHOM MPaKTUKE, HA IPOU3BOJACTBE U B
OBITY.

XUMUYECKHE BJIEMEHTbl. ATOMBI M MOJEKyJbl. IIpocThle M CIOXKHBIE BeLIECTBa.
AmoTponus Ha npuMepe Kuciopoaa. OCHOBHbIE IIOJIOKEHUS aTOMHO - MOJIEKYJIIPHOTO YUECHHS.
Hounbl. BemecTa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUS.

3Haku (CHMMBOJIBI) XHUMHUYECKUX »3JeMeHTOB. HWH(opmanus, KOTOPYIHO HECYT 3HaKu
XUMHYECKHX DJJIEMEHTOB. OTUMOJIOTHS Ha3BaHMHW HEKOTOPBIX XUMHYECKHX 3JIEMEHTOB.
[lepnomuueckas Tabnuua xumMudeckux smeMeHToB J[. M. MenaeneeBa: KOPOTKOMEPHOIHBIN U
JUTMHHOTIEPUOAHBINA BapuaHThl. [leproas! u rpymmsl. [aBHas 1 moOoYHAas MOATPYIIIIEL, WA A- U
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnyeckue QGopmyinsl. UHaekcel u kosp¢uuuenTsl. OTHOCHUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 701 XMMHUYECKOI0 JIEMEHTa B coeuHeHuu. MHpopMalus, KOTopyto HECyT
XUMHYECKHE (HOPMYJIBI.

BanentHocth. CTpykTypHBIE (GOpMyibl. XHUMHUYECKHE 3JEMEHThl C IOCTOSHHON H
NEpPEMEHHOI BaJIeHTHOCThIO. BbIBOA (opMynbl coennHeHMs MO BaleHTHOCTH. OnpeneneHue
BAJIEHTHOCTH XHWMHYECKOTO »dJieMeHTa 1o ¢opmyne BemectBa. CocTaBieHHEe Ha3BaHUN
COCIMHEHUH, COCTOSIIUX M3 JBYX XHUMHUYECKHX OJJIEMEHTOB, IO BaJ€HTHOCTU. 3aKOH
ITOCTOSTHCTBACOCTABABEILIECTB.

XuMuyeckue peakiuu. PeareHTbl M TOPOAYKTHI peakiuu. lIpu3HAKM XUMHUYECKUX
peakuuid. YciioBus MX MPOTEKAHMS U MpeKpalieHus. Peakuuu ropeHus. DK30TEpMUYECKUE U
DHAOTEPMHUUYECKNE PEAKIIUH.

3aKOH COXPaHEHHs Macchbl BELIECTB. XuMU4yeckue ypaBHeHusa. CocraBieHue
XUMHUYECKHX ypaBHeHUH. NH(popmanys, KOTOPYIO HECET XUMHUECKOE YpaBHEHHUE.

Knaccugukanus XUMHUECKUX PeaKLUUi M0 COCTaBy M YHMCIY PEareéHTOB U MPOJYKTOB.
Tumbl XUMHUYECKUX peakiuid. Peakinmu COENWHEHWs, Pa3IOKEHHUs, 3aMeNieHUusT U OOMeHa.
KaranusaTops! u kaTanms.

JleMOHCTpPaL U



e Komnekuus MaTepuasIoB U U3AEIUNA U3 HUX.

* Mopgenu, UCTIONb3yeMbIE Ha YPOKax (PU3UKH, OMOJIOTUU U reorpadui.

*  OOBEMHBIC U MIAPOCTEPIKHEBBIE MOJIEITH HEKOTOPBIX XUMHUYECKUX BEIIECTB.

* Mopenu KpUCTAIIINYECKUX PEIIETOK.

* CoOupanue nmpubopa It MOTyUYSHHUS T'a3a U IPOBEPKaA €ro Ha TePMETHYHOCTb.

* Bo3sronka cyxoro jbJa, Hoja uim HadTanuHa.

* ArperarHble COCTOSIHUSL BOJBI.

* Paszgenenue 1ByX HECMELIMBAIOIIUXCS KUIKOCTEN C IIOMOLIBIO IEIUTEIBHOU BOPOHKHU.

e JlucTuaTop U ero padora.

* VYcraHoBka s GUIBTpOBaHUA U e€ paboTa.

* VYcraHOBKa IS BeIIapUBaHus U €€ paboTa.

* Komnekuus ObITOBBIX MPUOOPOB ISl PUIIBTPOBAHUS BO3TyXa.

* Paznenenue kpacsiero BemecTsa aoMactepa ¢ HOMOIIbI0 OyMakHOU Xpomatorpaduu.

*  Mopaenu aluIOTPONHBIX MOAUGUKALIUN YIIIepoia U CepBI.

* [lomyuyenue o30Ha.

* Tloptpetsl . s bepuenuyca u 1. 1. Menneneesa.

* KopoTkonepuoIHbIi U JJIMHHONIEPUOIHBIN BapuaHThl [lepuoandeckoii cucrems /1. U.
Menneneena

* KoHCTpyupoBaHHE MIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYIL.

* Amnmnapar Kunna.

* Paznoxenue 6uxpomara aMMOHHS.

* [opeHue cepbl U MATHUEBOMW JICHTHI.

* Iloptpetst M. B. JIomonocoBau A. JI. JIaBya3sbe.

*  OnsIThl, WILTIOCTPUPYIOIIHNE 3aKOH COXPAHEHHUS MacChl BELIECTB.

* Topenue docdopa, pacTBOpeHHE IPOAYKTa FTOPEHUS B BOJIE U UCCIICIOBAHHE
IIOJIy4EHHOT'O pacTBOPA JIAKMYCOM .

* B3sanmozencTBHE COJISTHOU KUCIOTHI C [IUHKOM.

* Tlomyuenue ruapokcuna meau(Il) u ero pasnoxeHue Npu HarpeBaHUH.

JlabopaTropHblie ONBITHI

O3HakoMJIEHHE ¢ KOJUIeKLIMel 1abopaTOPHOM MOCYAbI.

[TpoBepka nmpubopa Ui NOJyYEeHHUs Ta30B HA FEPMETHUYHOCTb.

O3HakoMJIEHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.

IIpuroroBieHue reTepOreHHON CMECH MOPOILIKOB CEPBI U XKEIE3a U UX pa3/IeIICHUE.

B3aumoselicTBue pacTBOpOB XJIOPUJOB U MOIUJIOB Kalls ¢ paCTBOPOMHUTpaTa cepedpa.

[Tonyuenue rugpokcuna menu(ll) u ero B3aumosielicTBue ¢ CEpHON KHCIOTOM.

B3anmoneiicTBre pactBopa coibl ¢ KUCIOTOM.

©NOoO R WwNRE

[IpoBepka 3aKoHaA COXpaHEHUsI MAaCCHl BEIIECTB Ha MPUMEPE B3aUMOJICUCTBUS MIEIOYH U

KHCIIOTHI.

9. IlpoBepka 3aKOHa COXPaHEHMS MACChl BEIECTB HA MPUMEPE B3aUMOJEHCTBHS MIENOYH U
conu xene3a (III).

10.Pasnoxenue mepokcuaa BOAOPOAA ¢ HOMOLIBIO oKkcuaa Mapranma (IV).

11.3amemenue xene30M Meu B METHOM KYIIOPOCE.



IIpakTnyeckune padoThl
1. 3HaAKOMCTBO ¢ JIabOpaTOpHBIM oOopynoBaHueM. [IpaBuiia TEXHUKU O€301aCHOCTH NP
pabote B kabunete xumuu. HekoTopsie BHIbI paboT.

2. Amnanms noussl. (ananor paGoTsl «OUUCTKA TOBAPEHHOM COII).

Basknelilue npeacTaBuTe I HEOPraHU4ecKMX BellecTs. KoinyecTBeHHbICOTHOLICHHUS B
xuMuH.(184)

CocraB Bo3ayxa. [lonsTre 06 00EMHOM 107I€ KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH
— Bo3ayxa. Pacuér o0bEmMa KOMITOHEHTA ra30BOi CMeCH 10 ero 00bEMHOM J10JIe U
Ha000pOT.

Kucnopona. O3on. [Tonyduenne kuciaopoaa. CoOupanue u pacrno3HaBaHUE KUCIOPO/Ia.
XUMHUYECKUE CBOMCTBA KUCIOPO/a: B3aUMOJICHCTBHE C METAJUIAMHU, HEMETAJUIAMU U CJI0KHBIMU
BemectBamu. [Ipumenenne kucinopoaa. Kpyrosopor kucinoponaa B npupojie.

Oxkcuppl. O06pazoBaHre Ha3BaHUN OKCUAOB 10 ux Gopmynam. CocraBiueHue Gopmyi
OKCHJIOB 10 UX Ha3BaHUsAM. [IpencTaBuTeny OKCUAOB: BOJIa U YIIIEKUCIbIN ra3, HerameéHas
U3BECTb.

Bonopoa B npupoae. Pusnueckrue 1 XMMHUYECKUE CBOMCTBA BOJOPOAA, €r0 MOJYyUYEHUE U
MpUMEHEHHE.

Kucnotsl, ux cocras u knaccuduranms. Manukaropst. Tabmuma
pactBopumocTH. CoJisiHast U CeépHas KUCJIOTHI, UX CBONCTBA U IPUMEHEHHE.

Conu, ux coctaB u Ha3BaHus. PacTBopumocTh coseil B Boje.I[IpencraBurenu coei:
XJIOpHU HaTpus, KapOoHAT HaTpusl, pocdaT KaabIusl.

[TocTostnnas ABoranpo. KonnuectBo Bemectsa. Monb. Monsipas macca. KpaTHeie
€MHULbI U3MEPEHUS KOJIMYECTBA BEUIECTBA — MUJIMMOJIb U KUJIOMOJIb, MUJIJTUMOJISIPHAS U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacuérel ¢ ucnonb3oBaHUEM TMOHSITHH «KOJWYECTBO BEIECTBA», «MOJIPHAS Maccay,
«IOCTOSTHHAST ABOTAZIPO».

3akoH ABorazipo. MomsipHbIid 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS
MJIOTHOCTH OJIHOTO Ta3aro JApyromy.

KpaTtHble eauHUIBI H3MEpPEHUS — MUJUIMMOJSIPHBIM M KUJOMOJISIPHBIM OOBEMBI
ra3000pa3HbIX BEIIECTB.

PacuéTel ¢ MCHoONIb30BaHWEM MOHATUM «KOJUYECTBO BELIECTBA», «MOJSpHAs Maccay,
«MOJISIPHBIN 00bEeM Ta30By, «IIOCTOSTHHAs ABOTaIPO».

Pacué€Tel ¢ uCnoyib30BaHWEM MOHATHM «KOJMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCI0 ABOTagpo».

I'uapocdepa. KpyroBopoT Boabl B ipupojie. usnyeckne U XUMUUYECKHE CBOMCTBA BOJIBI:
B3aMMO/ICHCTBUE C OKCUIAMHU.

OcHoBanusi, ux cocraB. PacTBopuMOCTh OCHOBaHMM B Boje. V3MeHeHHME OKpacku
WHJIUKATOPOB B MIeNOYHOUM cpexe. IlpeacraButenu mienoyeil: TUIPOKCUABI HATpHsl, Kalus U
KaJIbLIMSL.

PacTBOopuTens u pactBopéHHoe BelecTBo. PactBopel. PactBopenue. ['uaparsl. MaccoBas
JI0JIsI PACTBOPEHHOIO BellecTBa. Pacuérhl, CBsI3aHHBIE C UCIIOJIB30BAHUEM MOHSITHUS «MaccOBas
JIOJISI PACTBOPEHHOTO BEITIECTBAY.

JleMoHCTpanun
* Ompenenenue copepkaHus KUCIOPOJa B BO3TYyXeE.



* IlonmyueHue kucnopoja paszjaoKEHUEM MIEPMaHIaHaTa Kajlus U IEPOKCHIa
BOJIOpOJA.

* (CobupaHue METOAOM BBITECHEHUS BO3yXa U BOJbI.

* Pacno3HaBaHUEKUCIOPOJA.

* T'opeHue MarHus, xele3a, yris, cepsl U pochopa B KUCIOpOAE.

* Kosnekuust oKCUAOB.

* Tlomyuenue, coOMpaHue U paclo3HABaHUE BOJOPOAA.

* T'openue Bogopona.

* BsaumogeiictBue Bogopoa ¢ okcugom meau(ll).

® KOJIJIGKI_[I/ISI MUHCPAJIbHBIX KUCJIOT.

* IlpaBuio pa3zbaBieHHs CepOil KUCIOTHI.

*  Komnekuus conen.

* TaOnuna pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.

® HGKOTOprC METaJlJIbl, HEMCTAJIJZIBI 1 COCIUMHCHHN S KOJINYCCTBOM BCIIIECCTBA B 1 MOJIB.

* Mogens MONIIPHOTO 00BEMA Ira3000pa3HBIX BEIIECTB.

JlaGopaTopHble ONBITHI

12.TlomyTHEHHE U3BECTKOBOM BOBI IIPH MIPOIYCKAHMH YIIEKUCIIOTO Ta3a.

13.Tlony4enne Bomopoaa B3aMMOACHCTBMEM LIMHKA U COISHOM KMCIOTBL

14.PacniosnaBanue KMCIOT HHAMKATOPAMH.

15.M3Menenne OKpacKy MHAUKATOPOB B MIEIOYHOM CpPEJIE.

16.03Hakomnenne ¢ mpemaparaMy JOMANIHEH WM IIKOJBHOM aNTEYKH — pacTBOPAMU
IIEPOKCHUJIA BOAOPO/IA, CIIMPTOBOM HACTOMKM MO/ M HAIIATBIPHOI'O CIIUPTA.

IIpakTuyeckue padoTsl
3. Tony4enne, cobMpaHue U PacIO3HABAHUE KUCIOPOA.
4. Tlonyuenue, COOMpaHUEN PACIIO3HABAHHE BOJIOPOA.
5. TIpuroToBneHre pacTBOPOB CONIEH ¢ MX 3aTaHHON MAaCCOBOM JIOJIEH.
OcHOBHBIE KJIaCChl HeOPraHu4Yeckux coequHenuii.(10u)
O06o0611eHne cBefeHnit 00 OKCHaax, NX KiIacCU(pUKaIlUU, HA3BAHUSIX U
cBoiicTBax. CriocoObI MOMy4eHUsI OKCHIOB.

OcHoBanusl, UX KiaccuuKaius, Ha3BaHUS U CBOWCTBA. B3auMopeiicTBue ¢ KUCIOTaMH,
KUCTIOTHBIMH OKCHUJaMH U cOJsIMH. PasnmoskeHue HepacTBOPUMBIX oOcHoBaHHMM. CrocoObl
MOJTYy4YEeHUS] OCHOBAHUM.

Kucnotel, ux kmaccupukanus um HazBaHusa. OOHIMEe XUMHYECKHE CBOICTBA KHCIIOT.
B3aumopeiicTBue KHCIOT ¢ MeTaulaMH. DJIEKTPOXUMUYECKUM PsJ] HAMPSHKEHUM METasuioB.
BzaunmopeicTBre KUCIOT ¢ OKCUAAMU METAJIOB.

BzaumopencTBie KUCIOT ¢ OCHOBAHUSMH ,pEAKLINS HEUTpanu3aluu. B3anmMoneicTBue KUCIOT CCONSIMU.
Y KUCJIOPOACOAEPKAIIMX KUCIIOT.

Conu, ux kiaccuukamus U CBocTBa. BanmoaeiicTBue coneii ¢ MeTamiamu,
0CcOOEHHOCTH 3THX peakuuil. B3anmoaencTBre comeil ¢ ComsiMu.

I'enernueckue pspl MeTaia U HeMeTaiuia. ['eHeTndeckas CBsi3b MEXKy KilaccaMu
HEOPraHWYECKUX BEIIECTB.

JlabopaTopHbIe ONBITHI

10



17.B3zaumopeiicTBue OKCHIA KaIbLKs C BOJOM.

18.TTomyTHEHHE U3BECTKOBOM BOIBI.

19.Peakuus meliTpanusanmm.

20.TTonyuenue ruapoxcunamenu(ll) u ero B3auMoeicTBIE ¢ KUCITOTOM.
21.Pasnoxenne ruapokcuna meau(ll) npu narpesanum.
22.B3auMoeiiCTBUE KUCIIOT ¢ METAJUIAMH.

23.B3anMoeiCTBHE KUCTIOT C CONISIMU.

24.0O3HaK0OMIIEHHE C KOJUIEKIHEN COTIEN.

25.Bzaumopeiictue cynbdara meau(Il) ¢ xene3om.

26. B3anMoeiicTBHE COEH C CONSMMU.

2(.Tenernyeckas CBA3b Ha IPUMEPE COETMHEHUN MEIH.

IpakTnyeckune padoThl
6. Pemenune >KCIEpMMEHTATBHBIX 3aa4.

Hepnonnqecmm 3aKOH H Hepnozmqeucaﬂ CUCTEMA XUMHYCCKHUX I3JICMECHTOB

. . MenneneeBau crpoenne aroma (84)

EcTtecTBeHHbIE cCeMENCTBA XUMUUYECKHUX 3JIEMEHTOB: IIEJIOYHbIEU LIEJI0YHO3EMEIIbHBIE

METaJUIbl, TaJIOTeHbl, WHEepTHBIE (OmaropomHbie) ra3zbl. AMdoTepHOCTh. AMQOTEpHBIC

OKCH/JIbI ¥ TUAPOKCUABI. KOMIIIIEKCHBIE COIN.

Otkpeitue Jl. U. MenneneeBsiM [leproaudyeckoro 3akoHa ¥ CO31aHHE UM
[Teproanyueckoil CUCTEMbI XUMUYECKHUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTpoeHHH aToMOB. Jloka3aTenbCTBa CIOXHOCTU cTpoeHus aromoB. OmbiTel Pesepdopna.
[TnanerapHast MOAEIb CTPOEHUS aToOMa.

CoctaB aTOMHBIX s€p: TPOTOHBI, HEHUTpPOoHBI. OTHOCUTENIbHAs aTOMHAas Macca.
B3anMOCBsI3b MOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsl Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 53JIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHUX
aneMeHToB NeNe 1-20. TIoHsiTHE O 3aBEpPIIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuil cmpicn cumBoiuku llepuonnueckoit cucrembl. CoBpemMeHHast
¢dopmynupoBka Ilepuoanueckoro 3akoHa. M3MeHeHMsI CBOWCTB 3JEMEHTOB B IMEpUOIax U
rpymnmnax, Kak QyHKIHs CTPOSHHUS JIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHUCTUKa JJIEMEHTAa-METaUla W DJIEMEHTa-HEMEeTallla 10 HMX IIOJOKEHUIO B
Ilepuoauueckoit cucreme xumuueckux 3yemeHToB J1. 1. Menaeneena.

JleMoOHCTpaL U
* Paznuunbie hopMbl TAOIHIL TEPHOJUIECKON CUCTEMBI.
*  Moxaemuposanue nocrpoenus llepunoauyeckont cucremsl . 1. Menneneena.
* Mozenu aTOMOB XUMUYECKUX 3JIE€MEHTOB.
* Mogenu aTOMOB 3JIEMEHTOB 1—3-T0 epro0B
JlaGopaTopHbie ONbITHI.
28.Tlonyuenne aM(pOTEPHOrO THAPOKCHIA U UCCIET0BAHUE €T0 CBONCTB.
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Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (114)

HonHas xumuueckas cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HEMETaJJIOB.
Cxembl 00pa3oBaHMs MOHHOM CBA3M Ul OMHAPHBIX COE€OUMHEHUH. MOHHbBIE KpUCTaUIMYEeCKHe
pPEeETKN M (PU3NUECKUe CBOMCTBA BELIECTB C 3TUM THUIOM perérok. [lonsrue o GpopmysbHOM
€JIMHULIC BEIECTBA.

KoBasieHTHass XuMHYecKass CBA3b. OIEKTPOHHBIE M CTPYKTYpPHBIE  (POPMYIIBIL.
KoBanenTHas nenomsipHas cBsizb. CxeMbl 00pa3oBaHMsA KOBAJCHTHOW CBS3M Ui OMHAPHBIX
COeIMHEHUN. MOJEKYJIApHBIE U aTOMHBIE KPUCTAJUIMYECKUE PEIIETKU, U CBOMCTBA BEILECTB C
9TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENIBHOCT. Pan  snextpoorpunarensHocTH. KoBalleHTHas mossipHast
xuMmuyeckass cBA3b. Jlumosb. CxeMbl 00pa30oBaHUS KOBAJCHTHOH MOJSPHOM CBSI3M UL
OMHApHBIX COEJUHEHUH. MOJIeKyJIsipHbIE M aTOMHbIE KPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA
BEILECTB C TUM THUIIOM PEILETOK.

Merammueckass XHMHYECKas CBSA3b M METaUIMYECKas KPUCTAIMYECKas peIETKa.
CBolicTBa BEIIECTB € TUM TUIIOM pelI€ToK. EnnHas npuposa XMMHUUECKUX CBSI3EH.

Crenenb okucnenus. CpaBHEHHE CTETIEHU OKHCIEHUS U BajleHTHocTU. [IpaBuna pacuéra
CTeTeHel OKuciIeHus 1o GpopMysiaM XUMHUUECKUX COCMHEHUH.

OKHCIUTENIBHO-BOCCTAaHOBUTEbHBIE peakuu. OIpenerncHue CTENEHEW OKUCICHMS JUIs
JJIEMEHTOB, O0pa3ymOIIMX BEIIeCTBa pa3HbIX KJIAcCOB. PeakMMHOHHOTO oOOMeHa W
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE peakUMU. OKHCIUTENIb U BOCCTAHOBUTEND, OKUCICHHE U
BoccTaHoBjieHHe. (CocTaBlieHHE  YPaBHEHHH  OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIXPEAKIIUN
METOJIOM JJICKTPOHHOTO OaiaHca.

JleMoOHCTpaL U

* Buzeo gpparmenTs! u cnaiiapl «MloHHas XUMHUYECKas CBA3b ».

* Korekuus BemecTB ¢ HOHHOM XMMHYECKOH CBSI3BIO.

* Monen HOHHBIX KPUCTAJUINYECKUX PEIMIETOK.

* BuzaeodparmenTs U cnaiiipl «KoBajgeHTHAIXUMUYECKask CBA3bY.

* Kosurekuyst BemecTB MOJEKYJIIPHOTO U aTOMHOI'O CTPOEHHUSL.

* Mogxenu MONEKYJISPHBIX U @aTOMHBIX KPUCTAJNINYECKUX PEIIETOK.

* BuzaeodparMeHTsl U craiiipl «MeTanyeckasi XMMHUUECKas CBSI3b.

*  Komrekuus «MeTauibl U CIIJIaBbD).

* BsaumopeiicTBHE IIMHKA C CEPOMA, COJITHON KHCIOTOMH, Xmopuaom meau (11).
* Topenne maruus.

* BzammopelicTBHE XJIOPHON U CEPOBOJOPOIHON BOJBI.

JlabopaTopHblie ONBITHI

29.I3roToBIIEHIE MOJIENH, HILUTFOCTPUPYIOLIEH CBOMCTBA METAIIMYECKOM CBA3H
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Conep:kanue nporpaMmmel
Xumus 9 kaace
(68 uacos, 2 yaca B HeeJI10)

IToBTOpeHue u 0000MIeHNe cBeleHUI 0 Kypcey 8 kiacca (54)

bunapusie coennnenns. OKcuabl coiaeo0pasyromue u Hecojaeoopasyromue.
['mapoxcuabl: ocHOBaHMs, aM(pOTEpHBIE, KUCIOTHI. CpeiHne, KICIIble, OCHOBHBIE COJIH.

O06o01ieHne cBeleHN 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMiuaeckux
peaKIuii 0 Pa3TUYHBIM OCHOBAHUSAM: COCTaBY M YUCITy PEarupyroIuX U 00pa3yroImuXCs
BEIIIECTB, TEINIOBOMY 3¢ (eKTy, HanpaBIeHUIO, U3MEHEHHUIO CTEIICHEH OKMCICHHS YIIEMEHTOB,
00pa3yoNMX pearupyromye BenecTBa, ¢ase, UCIOIb30BaHUI0 KaTaIn3aTopa.

[TonsiTHE O CKOPOCTH XUMUYECKOH peakiuu. DakTopbl, BIUAIONINE HA CKOPOCTh
XMMHYECKUX PEaKIMii: IPUPOA PEarnpyroNiX BeIIeCTB, UX KOHLEHTPAHs, TEMIIEPaTypa,
IUTOIIA/Ib COIPUKOCHOBEHMUS, HANM4NeE Katanu3aTopa. Karamus.

JdeMoHcTpannmn

*  (O3HAKOMJICHHE C KOJJICKIMSIMU METAJJIOB I HEMETAIIJIOB.

*  (O3HAKOMJICHHE C KOJUICKIMSIMH OKCHIOB, KUCIIOT B COJICH.

*  3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIMH OT MPUPOJIbl PEATUPYIOLINX BELLECTB.

* 3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHN OT KOHLIEHTPAIMK pearupyromumx
BCIIIECTB.

b 3aBI/ICI/IMOCTI) CKOpOCTI/I XHMH‘ICCKOﬁ peaKHI/II/I OT 1Iiomaan
COMPUKOCHOBEHHUSI PEarupyroluX BEIIECTB («KUIISIIUN CII0I).

*  3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKI[UHU OT TEMIIEPATYPhl PEAruPyIOLIUX BEIIECTB.

JlabopaTropHble ONBITHI
1. BsaumoseiicTBue aMMHaKa ¥ XJOPOBOAOPOIA.
Peakuus HenTpanuzanuu.
Habmtoenue temnoBoro 3¢ dexra peakiuu HeUTpanu3aiim.
BzaumoneiictBue cepHoii kucnothl ¢ okcugom meau (II).

Paznoxenue IMEpoKCHUIa BOAOPOAa C IOMOIIBIO KaTaJla3bl KapTOq)CJ'IH

o0k wd

3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT NPUPOIBI PEArUPYIOLINX BELIECTB
Ha NpUMepe B3aMMO/IEHCTBHSI pacTBOPOB THOCYINIb(aTa HaTpUs U Xjaopuaa dapus,
TUOCY/b(aTa HaTPUs U COJITHON KUCIIOTHI.

7. 3aBHCUMOCTH CKOPOCTH XHUMUYECKOU PEAKIMHU OT IPUPOILI METAIIIOB IIPH X
B3aUMOJIEVCTBUU C COJITHOM KHUCIIOTOU.

8. 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM PEaKIUK OT IPUPOIBI KUCIIOT IPH
B3aMMOJICHCTBHHU UX C KEIIE30M.

9. 3aBHCHMOCTH CKOPOCTH XUMHUYECKOM PEaKIUK OT TEMIIEPATYPHI.

10.3aBucUMOCTB CKOPOCTH XUMHYECKOH PEAKIIUH OT KOHIIEHTPALMH.

11.3aBucHMOCT  CKOPOCTH XHUMHYECKOM pEaknuM OT IUIOIIAAU CONPUKOCHOBEHUS
pearupyrroImx BeIecTB.

12.3aBucUMOCTB CKOPOCTH XUMHYECKOH PEaKIIUK OT KaTalu3aTopa.
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XuMHYeCKHe peaKMH B PacTBOPAX 3J1eKTPoauToB (104)

[TonsiTe 00 H3IEKTPOTUTHYECKON IUCCOLUAIMH. OJEKTPOJIUTHI M HEIJIEKTPOIUTHI.
MexaHu3M AuccoLMalMM  AJIEKTPOJUTOB C PAa3IMYHBIM  XapakTepoMm cBsa3u. (CTeneHb
ANEKTPONUTHYECKOM nucconnanuu. CUbHbIE U c1a0ble 371eKTPOIHTHI.

OCHOBHBIEC TOJIOKEHHSI TEOPUHU DICKTPOJMTHUECKON maucconuanuu. Kiaccuduxamms
MOHOB M MX CBOWCTBa. KHCIIOTBI, OCHOBaHMS U COJHM KaK JEKTPOIHUTHL. VX Kiaccupukanus u
JUCCOLIMALIHS.

O0mue XMMHUYECKHME CBOMCTBA KHUCJIOT: M3MEHEHHE OKpAackd HHIUKAaTOPOB,
B3aUMOJICHCTBUE C METAJUIaMH, OKCHUJAAaMU M THUIPOKCHUAAMH METAUIOB M COJSIMU.
MonekynspHble U HOHHBIE (TTOJIHBIE U COKPAIIEHHBIC) YPaBHEHHS peaKLUi.

XUMUYECKUN CMBICT COKpAlIEHHBIX YpPAaBHEHUW. YCJIOBUS TMPOTEKAHUS PEaAKIUNA MEKIY
3JIEKTPOJINTAMHU JI0 KOHIIA. Psii aKTUBHOCTH METaJLIOB.

OO01mpye XMMHYECKHE CBOWCTBA WIEJIOUEH: B3aUMOJEHCTBUE C KHCIOTAMHU, OKCHUIAMU
HEMETaUIoB, coyiiMU. OOmue XMMHMUYECKHE CBOMCTBAa HEpPAaCTBOPUMBIX  OCHOBAaHUI:
B3aMMOJICHCTBHE C KUCIOTaMU, Pa3yIoKEHNE IPU HaIrPEBAaHUU.

OO0mme XUMUYECKHE CBOMCTBA CpPEAHUX COJICH: B3aMMOJIEUCTBHE C KHCJIOTaMHU,
1IeJI04aMu, COJISIMU U MeTajulaMu. B3anmoielicTBrE KUCIBIX COJIEH CO IIEI0YaMH.

['unponu3, kak 0OMEHHOE B3aUMOJICHCTBUE coJiel ¢ BOAON. ['MIpoian3 conu CHIBHOTO
OCHOBaHUS W CJa0oi KHUCIOTHL. ['maponus comu ciaboro OCHOBAaHUS U CHIIBHOM KHCIOTHI.
[[Ikana pH.

CBolicTBa KUCIIOT, OCHOBaHUM, OKCUJIOB U COJIEH B CBETE TEOPUU DIIEKTPOIUTHUECKOU
JUCCOLMAIIMU ¥ OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

JdeMoHcTpanmm.
* lcnblTaHKHe BEWIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCTD.
*  3aBHUCHUMOCTD JJIEKTPOTPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIHH.
* JIBMXKEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TTOJIE.

* OmnpezerneHue XxapakTepa cpelibl B pacTBOpax CoJeH.

JlabopaTopHble ONBITHI.
13. Jlucconmanus caabbIx 3JIEKTPOJIUTOB HA IPUMEPE YKCYCHOM KMCIOTBL.
14.Vi3meHeHne OKpacKy MHAMKATOPOB B KUCIOTHOM Cpeie.
15.Peaknus HeliTpanu3anuu pacTBoOpa MENOYU Pa3IHYHBIMU KHCIOTAMH.
16.Tlony4enne rugpokcuaa meau (11).u ero B3auMonelCTBHE C PA3TMYHBIMU KUCIOTAMH.

17.B3aumoneiicTBre cubHBIX KHCIOT ¢ okcuaoM Meau (1.
18-20. B3aumoeiicTBrE KUCIOT C METAJIAMH.

21. KayecTBeHHas peakuys Ha KapOOHAT-HOH.

22. Tlony4eHune CTyaHS KDEMHUEBON KUCIIOTHI.

23. KayecTBeHHas peakiys Ha XJIOPHI - M CYJIb(paT-HOHbI
24. i3sMeHeHne OKpaCKu MHIMKATOPOB B LIEJIOYHOM Cpeje.
25. B3auMoieicTBHE LIENOYEH C YTIIIEKUCIIBIM Ta30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Tonyuenue rugpokcuna meau (1) u ero paznoxenue.
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28. BzaumoieiicTBrE KApOOHATOB ¢ KMCIOTAMH.
29. Tlonyuenne ruapokcua sxemnesa(lll).
30. Bzaumoseiicteure xenesa ¢ pactBopom cyibgara meau (1)

IIpakTuyeckune padoTbl
1. CsoiicTBa KHMCIIOT, OCHOBaHHUMI, OKCHIOB M COJIEH B CBETE TEOPHU
ANEKTPOIUTUYECKON AUCCOLMALIMHI U OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI

Hemerayuibl 1 UX coequnenus (274)

CrpoeHre aTOMOB HEMETalLIOB M HX mojokeHue B Ilepuoguueckoil cucreme. Psn
JIEKTPOOTpHULIATENbHOCTU. KpucTannnueckue peméTku HEMETalJIoB — IPOCTHIX BEIIECTB.
Annorponus u e€ npuunHel. U3nuecKkue cBoiicTBa HemeTaioB. O0Ie XUMHYECKHE CBOICTBA
HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

['ajiorensl, CTpoeHHE MX aTOMOB M MOJIEKYyJ. PU3MYECKHE M XMMHUYECKHE CBOMCTBA
raJIoreHoB. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB I'aJIOT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B Ilepnoauueckoii cucreme. Haxox/ieHre rajJoreHoB B MPUPOJE U UX MOJydeHHE. JHAuUeHHE U
IPUMEHEHHE T'aJIOr€HOB.

["aoreHoBOJOPOJBI M  COOTBETCTBYIOLIME WM KHCIOTBI: IUIABUKOBAas, COJIsHasd,
OpoMoBOJIOpOIHAst, MOnOBOJOpoAHAsA. ['amorennapl. KauecTBeHHblE peakiMM Ha TajJOreHU]-
uoHsl. [IpuMeHeHne coeMHEeHN raloreHoB U UX OMOJIOTHYECKas poJib.

O6mas xapaxkrtepuctuka 31aemMeHToB VIA-rpynnsl. Cepa B npupojge U €€ NoJjyuyeHue.
AnnmorporHele MOAM(UKAIMK Ccepbl M MX CBOWCTBA. XMMHUYECKHE CBOWCTBA cepbl M €&
IIPUMEHEHUE.

CepoBoIOpO/I: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE U XUMUYECKHE CBOMCTBA, TIOJTYYCHUE U
3HavyeHue. CepoBopopoanas kuciora. CynabGuabl U ux 3HaueHue. JIIoMUHOPOPBI.

Oxcun cepsl (1V), cepHuctas kucnota, cynbputhl. KauecTBeHHas peakuus Ha cynb(ut-
VOH.

Oxcun  cepol (VI), cepnas kucnota, cynbdarel. Kpucramnoruaparsl. KadecTBeHHas
peakius Ha cynb(aT-1oH.

CepHas KucI0Ta - CHIIbHBIN 37eKTpoauT. CBolicTBa pa30aBiIeHHON CEPHOM KUCIOTHI, KaK
TUMIUYHON KHCIJIOTHI: B3aUMOJICICTBHE C MeTallIlaMH, OCHOBHBIMU M aM(QOTEPHBIMU OKCHJIaMH,
OCHOBaHUSIMU U aM(QOTEpHBIMHU T'HMJAPOKCHIaMH, coiisiMu. KauecTBeHHas peakius Ha cynabdar-
VOH.

OO0mrast xapakTepucTUKa 31eMeHTOoB VA-rpymnibl. A30T, CTPOEHHE aTOMa U MOJIEKYJIbI.
®uznyeckue M XUMHYECKHE CBOWCTBA M TNPUMEHEHHE a30Ta. A30T B IPUPOAE M €ro
Ouosornyeckas pob.

AMMHaK, CTpPOCHHE MOJIEKYJbl H (U3MYECKHE CBOMCTBA. AMMHA4Has BOja,
HaIIaTBIPHBINA CIHUPT, TUApPAT aMMHaka. J[OHOPHO -aKIENTOPHBIH MEXaHW3M OOpa30BaHUS
KaTHOHa aMMOHUs. BoccTaHoBUTENbHBIE CBOMCTBa aMMuaka. Conu aMMOHUS M MX ITPUMEHEHUE.
KauecTBeHHas peakiiysi Ha KaTHOH aMMOHMUSI.

Oxkcuapl a3ora: HecojeoOpa3yrolue U KUCIOTHBIE. A30THCTasi KHCIOTa U HUTPUTHI.
A30THas KUCI0Ta, €€ NoJIydeHue U cBoricTBa. HUuTpaTsl.

®ocdop, crpoerue aroma u amwtorpornus. ®ochunel. ®ochun. Oxcua pochopa(V) u
optodocdopnas kucnota. Docdarsl. PochopHbie ynodpenus. MHCEKTHUIHIBI.
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OO0mras xapakTepucTHKa 3JeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
IPOCTBIX BEIIECTB M COCMHEHUI B 3aBUCHMOCTH OT IOJIOKEHHSI 3JIeMeHTOB B [leproanueckoit
cucrteMe. Yriiepoa. AJUIOTPOIIHbIE MOAU(UKAIUK: anMa3, Tpaput. AMOPQHBIN yriepoa U ero
copTa: caka, aKTUBUPOBAHHBIN yrojb. AjacopOmus. XHUMHUYECKHE CBOWCTBA yIiepoja.
Kokcoxummuueckoe Ipou3BOJCTBO U €ro npoaykius. Kapoumsl.

Oxkcun yrimepona(ll): crpoeHue MoJIeKyabl, IMOJIyYeHHEe W ero cBoicTBa. OKcH
yraepoaa(lV): crtpoenue Mosekysbl, MONIYYEHHE U €ro CBOMCTBA. YroibHas Kuciora. Comnu
YTOJIbHOM KUCJIOTHI: KapOOHATHI U THAPOKapOOHaThl. TeXHUYEeCKas U MUILEBasi COJa.

[lepBoHavasibHBIEC CBEJIEHUS O CTPOCHUH OPTAHMYECKHUX BEIIECTB. YTJIEBOJIOPO/IbI: METaH,
9TaH, OTWieH. VICTOYHMKH  YIJIEeBOAOPOJOB:  HPHUPOJAHBIM  ra3, HedTh,  yroJb.
Kucnopoaconepxaimue COEAMHEHUS: CHHUPTHI (METaHO], STAaHOJN, TIHUIEPUH), KapOOHOBBIE
KHUCITIOTHI (YKCyCHasi KHCJIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEAPUHOBASI M OJICMHOBAS KUCIIOTHI).
buonorndeckn BaKHBIE BEIIECTBA: JKUPBI, TJIOKO3a, O€mkd. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karolllel CpeJlbl U €ro MOCIEACTBHUS.

Kpewmuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B ipupozae. CUiuuuabl U CUJIaH.

Oxcupn kpemuus(1Y). Kpemnuesas kuciora u e€ couu.
[Ipou3BoacTBO cTekia u eMeHTa. [IpoayKIust CUITMKAaTHON TPOMBIIIUIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuKa, hapdop, pasac. ONTuIecKkoe BOJIOKHO.

Hemeramnet B mpupoge. ®pakuuoHHas NEPErOHKA KHUIKOTO BO3ayXa Kak Crocod
MOJTyuYeHUsl KHUCIOpojaa, a3zora, aproHa. [lomyuenue ¢ocdopa, kpemHus, xiopa, iHoza.
DJIEKTPOJIN3 PaCTBOPOB.

[Tomy4yeHue cepHON KUCIOTHI: ChIPhE, XUMHU3M, TEXHOJIOTUYECKASI CXEMa, METO/
KUIISILEro CJIOS, MPUHIUIIBI TEMI000MEeHa, MPOTUBOTOKA U LUpKysuu. Oneym. [IpousBoacteo
aMMHaKa: ChIPbE, XUMU3M, TEXHOJIOTHYECKAs CXeMa.

JleMoOHCTpaL U

e Komiekuus HeMeTaJIoB.

e Moenu KpUCTAUIMUYECKUX PEHIETOK HEMETAJIJIOB: aTOMHBIE U MOJICKYJISIPHEIE.
e (O30HATOp U MPUHITUIIBI €T0 PAOOTHI.

e TopeHue HEMETAJIOB - MPOCTHIX BEUIECTB: cephl, (hocdopa, TPeBECHOTO yIIIsl.
e (OOpa3Ibl TaIOTeHOB - MPOCTHIX BEIIECTB.

e BsanmoneicTBHe rajJIor€HOB ¢ METAJUIAMM.

e BriTecHeHue x0pa OpOMOM WK H0]1a U3 PAaCTBOPOB UX COJeH

e Komiekuusi IpupoOJHbIX COEIUHEHHH XII0pa.

e BsanmoaeicTBre cepbl ¢ METAIIAMMU.

e ['opeHue cepbl B KHCIOPOE

o Komnekmus cynbGUAHBIX PY/I.

e KauecTBeHHas peakius Ha Cynb(UI-MOH

e (OO0ecrBeuMBaHNUE OKPAIIEHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.

e Bs3anmonaeincTsre KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.

e (OOyrianBaHNE OPraHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTOM.
e Jlnarpamma «CocTaB BO3/1yXay.

e BuneodbparmenTs! u cnaiiasl «Ituupn 6a3apbiy.

e [Tlonmydyenue, coOupaHue 1 pacro3HaBaHUE aMMHAKa.

e PasnoxeHue GmxpomaTa aMMOHHS.

e B3saumonelcTBUE KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO.
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e ['opeHHE 4YEepHOro Mopoxa

e Pa3yioKeHUe HUTPATa KaJIUs U TOPEHUE IPEBECHOTO YrOJIbKA B HEM

e OOpa31el MPUPOIHBIX coearnHeHuH dhocdopa.

e Topenue pocopa Ha BO3ayxe U B KUCIOPOJIE.

e [lomyuyenue 6enoro dochopa 1 UCHIBITAHHE €TI0 CBOHCTB

o Komnekmus «O0pa3ibl IPUPOIHBIX COCTUHEHUH YTIepoaa

e [loptper H. JI. 3enunckoro. [lornomenne akTHBUPOBAaHHBIM YTJIEM pacTBOPEHHBIX

BCIICCTB HUJIU I'a30B.

e YCTpoHCTBO MPOTUBOTA3A.

e Mogenu MOJIEKyJl METaHa, 3TaHa, TUJICHA U alleTUICHA.

e BsaumoneiicTBue 3TUIeHa ¢ OPOMHOM BOJOH M pacTBOPOM I€pMaHIaHaTa KaJlusl.
e OO0uue XMMHYECKHE CBOICTBA KUCIIOT Ha IIPUMEPE YKCYCHOM KMCIIOTHI.

e KauecTBeHHas peakiysi HA MHOTOaTOMHBIE CIIUPTBHI.

o Komnekmus «O0pa3ipl IPUPOAHBIX COSAUMHEHUH KPEMHHUS.

e Kosueknus cTekna, KepaMHMKH, LIEMEHTA U U3ACIUN U3 HUX.

e Kosuekuus NpoayKIuu CUJIMKATHON IPOMBIIIEHHOCTH.

e Buneopparmentst u cnaiiapl «I [pou3BOICTBO CTEKIIA M IEMEHTAY.

e Komneknus «IIpuponHbie coeNMHEHNS HEMETAIITIOBY.

e Buneopparments! u crnaiiapl «@pakMOHHAs EPETOHKA KHUJIKOTO BO3LyXa»

e BujgeodparmenTs u ciaiiasr «IlomydeHne Bogopoia, KUCIOPOIa ¥ TaJIOTCHOB

QJICKTPOJIUTHYCCKHUM CIIoco0oM».

e Mopenu annapaToB Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Mopenp KUISALIETO CIIOSL.

e Mopenb KOJIOHHBI CHHTE3a aMMHAKa.

e Buneodparmentst u cnaiiabl «IIpou3BOACTBO CEpHON KUCIOTEHI».
e BuneodpparmenTs u cnaiiapl «Ipon3BoACTBO aMMHuaKay.

e Komneknus «CpIpb€ Ul TOIYYEHHS CEPHON KUCTIOTHI.

JlabopaTopHblie ONBITHI

31.
32.
33.
34,
35.
36.
37.
38.

Pacno3naBaHue raJoreHu-MOHOB.

KayecTBeHHBIE peakIuK Ha CyJb(aT-HOHBI.

KauecTBeHHas peakuysi Ha KATHOH aMMOHHUS.

XHMMHUUYECKHE CBOMCTBA A30THOM KUCIIOTHI, KaK JJIEKTPOJIUTA.
KayecTBeHHbIe peakiuy Ha GochaT-HoH.

[Tonyyenue u CBOMCTBAYTrOJIbHON KUCIIOTHI.

KauecTBeHHas peakuusi Ha KapOOHAT-HOH.

[TpomyckaHue yriieKUcIIoro ra3a yepe3 pacTBOp CUIMKATa HATPHSL.

IIpakT4yeckune padoThI

2. U3yuenue CBOWCTB CONSHON KUCIIOTEL

3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL

4. TlonyueHre aMMHUaKa ¥ M3y4E€HHE €r0 CBOKWCTB.

5. IMonyuenue yriaekucioro ra3a ¥ M3y4eHne ero CBOUCTB.
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Metanabl 1 ux coequHeHusi(174)

ITonoxenne meramnoB B llepuogmueckod cucreme xumudeckux snemeHrtos [l .
MenneneeBa, CTpOGHHE MX aTOMOB M KPHUCTAJUIOB. MeTtamnyeckasi CBs3b M METajIMuecKas
KpUCTaJIIMUecKas pemérka. Gu3nueckrue CBOICTBA METAUIOB: 3JIEKTPO- U TEIUIONPOBOIHOCTD,
OTpakarolas CloCOOHOCTh, MNIACTUYHOCTh. CIsiaBbl YEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBUTENIH. JJIEKTPOXMUMHMUYECKHHN P HanpsbkeHud. B3aumoneinctsue
METAJIJIOB ¢ HEMeTaJlJIaMH, OKCUJIAMH, KUCIIOTAMHU, COJISIMU. AJTFOMUHOTEPMHUSL.

CtpoeHre aTOMOB M TPOCTHIX BEMIECTB IMIEIOYHBIX METAIOB. 3aBUCUMOCTh (DU3UUYECKUX U
XUMUYECKUX CBONCTB IIECJIOYHBIX METAIOB OT 3apsAloB sifep UX aroMoB. OKCHUIBI U
TUAPOKCH/IBI IICJIOYHBIX METAIOB, UX IMOJYYEHHUE, CBOMCTBA, MpUMeHeHne. Baxkuelue conu
HIEJIOYHBIX METAJIOB, UX 3HAYEHUE B KUBOW U HEXXUBOM MPUPOJIC U B )KU3HU YEIIOBEKA.
CtpoeHre aTOMOB M TMPOCTHIX BEIIECTB IIEJIOYHO3EMENIbHbIX METAJJIOB. 3aBHUCHUMOCTh
buU3NYECKUX W XHMMHUYECKUX CBOMICTB MIEJIOYHO3EMEIbHBIX METaUIOB OT 3apsAoB sAep HX
aToMoB. OKCHIBI U TUIPOKCHUIBI IIEIOYHO3EMETIbHBIX METAJUIOB, UX IOJIyY€HHE, CBOWMCTBA U
npuMeHeHue. Baxueiimue conu mENOYHO - 3eMENbHBIX METAJJIOB, UX 3HAYEHHUE B MPHUPOJE U
YKU3HU denoBeka. KapOoHAThl 1 ruApOKapOOHATHI KATBIIHSL.

JKéctkocTh BOBI: BpeMeHHas U mMocTosiHHas. CrocoObl yCTpaHEHUsT BPEMEHHOM KECTKOCTH.
Crioco0bl ycTpaHeHUs] TOCTOSIHHON sk€cTkocTH. MoHUTHL. COeIMHECHUS ATFOMHUHHMS B MIPUPOJIC.
XuMudeckue cBOHCTBa amoMuHHUsA. OCOOCHHOCTH OKCHJA M THJAPOKCHIA ATIOMHHHS Kak
aM(OTepHBIX coequHEHMH. Baxkueiimume conu antoMuHus (XJI0pu, cyibdar).

OcoOenHocTu cTpoeHust aToMa xenesa. JKenezo B npupoze. Baxkueitmme pysl xene3a. OKCHIbI
u runapokcunsl xkeneza(ll) u xxenesa(lll). Comu xenesa(ll) u xxeneza(lll). O6Hapyxenrne noOHOB
KaTHOHOB JKeJe3a B pacTBOpe. 3HAUCHHE COeTMHEHU Kere3a.

Koppo3us xumuueckas u 31eKTpoOXuMUIecKas. 3alnuTa MeTauioB OT KOPpOo3uu. MeTasuibl B
MpUpo/Jie: B CBOOOTHOM BUJIE U B BUjie coenuHeHul. [lonstie o metamutyprun. YépHas u
[BETHAsi MeTAILTyprusi. [lupometanmyprusi, THIPOMETAILTYPTrHsl, JIIEKTPOMETAIUTYPTHSI.
Homennsrit mporecc. [lepepaboTka uyryHa B cTalb. DJIEKTPOJIN3 PACIIIABOB.

JleMoHCTpan U
* BsaumMmojuelcTBHE HATPUS, JIUTUS U KaJbLUs C BOJOU.
* ['opeHue HaTpHsl, MarHus U Keje3a B KUCIOPOJIE.
* Bcnblmka TEpMUTHON CMECH.
* B3anmoeicTBHE CMECH MOPOIIKOB CEPHI U KEJe3a, IMHKA U CEPBHI.
* BzamMopelicTBre aJIOMUHHSA C KHCIIOTaMU, IIeJI0YaMi W BOJIOM.
* B3saumogeiicTBHE kKele3a U MEJIU C XJIOPOM.
* B3saummogeiicTBHE MEAM C KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCJIOTOU
(pa36aBneHHON M KOHIICHTPUPOBAHHOM).
* Okpacka IIaMeHU COEMHEHUSIMHU IETOYHBIX METAJLIOB.
* Okpacka IIaMeHu COEMHEHUSMH IMIEIIOYHO3EMETbHBIX METAJIIOB .
* ['ameHue U3BECTH BOJOM.
* [lomydeHnue XECTKOM BOAbI B3aUMOJICCTBUEM YTIIEKUCIIOr0 Ta3a ¢ W3BECTKOBOW BOJIOM.
* VYcTpaHeHHE BPEeMEHHOU KECTKOCTH KUITSTYCHUEM U T00aBKOU COJIBI.

* VYcTpaHeHHE MOCTOSTHHOM KECTKOCTH TOOABKOM COJIBI.
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*  VoOHUTHI ¥ MPUHLMT UX IEHCTBUA (BUACOPPATMEHT).

*  Komiekuus npupoAHbIX COEINHEHUN aIFOMUHHUS.

* BuaeodparmenTs! u cnaiinbl «OKCHJI aTIOMUHUS U €70 MOAU(DUKALTUAI.

* Tlonydyenue am(poTepHOrO THIPOKCHIA ATFOMUHUS U UCCIIEIOBAaHUE €T0 CBOMCTB.

*  Komreknus «XUMHUYECKHUE UCTOUHUKHU TOKa».

* Pe3ynbTarsl JUIMTEIBHOIO SKCIEPUMEHTA 110 U3YYEHUIO KOPPO3UH CTAJIBHBIX U3EIUMI B
3aBUCHUMOCTH OT YCJIIOBHH ITPOLIECCOB.

* Boccranosnenne meau u3 okcugameaun(ll) Bogopomom.

* BuaeodparmenTs! u cnaiinel «IIpou3BOACTBO UyryHau CTAIM.

* BuzaeodparmenTs! u cnainsl «M3nenus u3 4yryHa u CTajim.

* BuzaeodparmenTs! u cnaiiibl « [pou3BOACTBO aTIOMUHUS.

JlaGopaTopHbIe ONBITHI

39. BzaumopeiicTBue xenesa ¢ pactsopoM cynbdara meau(ll).
40.TTony4eHne U3BECTKOBOM BOBI U OIBITHI C HEM.
41.Tlonyuenne ruapokcuaos xeneza(ll) u (11).

42 KauecTBeHHEbIC pC€aKllMy Ha KaTHOHLI JKCJIC3a

IpakTnyeckne padoThl
6. TlonydeHue KeCTKON BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

7. Pelenue S5KCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby.
XuMus M OKpyxkaomas cpeaa (24)

Crpoenue 3eMiu: Aapo, MaHTHs, 3eMHast KOpa, UX XUMUYECKui cocTas. JIutochepa n
e€ xuMuueckuit coctaB. Munepainsl. Pyasl. Ocanounsie mopo/sl. [lone3nble nckonaemsle.
XuMuyeckuit coctaB rusipochepbl. XMMHUUECKHM cOCTaB aTMOCHEPHI.

HcTOYHUKH XMMHUECKOTO 3arps3HEHMsI OKpYyXKarolieil cpepl. [ 1obanbHble 3KOJI0rH4ecKue
po0JIeMBbI YeI0BEeYeCTBa: MAPHUKOBBIN 3D (PEKT, KUCTOTHBIE 10%K/IH, O30HOBBIE JABIPHI.
MexayHapo/1HOe COTPYAHUYECTBO B 00JaCTH OXpaHbl OKPYKarOIIeH cpeibl OT XUMHUECKOTO
3arpsi3HEHUs. «3eNEHas XUMHUSD.
JdeMoHcTpanuu

* Buneodparments! u cnaiipl «CTpoeHue 3eMin U €€ XUMUYECKUH COCTaBy.

* Koreknus MUHEpaJIOB U TOPHBIX MTOPO/I.

*  Komnexuus «Pyasl METaIoB.

*  Buneodparments! u cnaiiabl «I 100anbHbIe SKOIOTHUECKHE TPOOIEMBI YEITOBEUECTBAY.

JlaGopaTopHbie ONBITHI
43. U3yuenue rpaHuTa.

O0001IeHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
IToaroroBka k OCHOBHOMY rocy1apCcTBeHHOMY 3K3aMeHy (74)
CrtpoeHne aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOT0 3iieMeHTa B [lepuonnyeckoit
cucteme. CTpoeHHE BELIECTBA: XUMUYECKas! CBSI3b UKPUCTAIIIMYECKUE PEILIETKHA. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHbIX AJIEMEHTAMH MPOCTHIX BELIECTB (METANIOB, HEMETAJIIOB, OJIATOPOIHBIX
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ra3oB) OT MOJIOKEHUsI 3JIeMeHTOB B [lepunoanueckoii cucreme. THUITONOTHS HEOPTAaHUYECKUX
BELIECTB, JIEJIEHNE UX Ha KJacchl ¥ rpynimsl. [IpencraBureny.

IIpu3Haky U ycnoBuUs NPOTEKAHU XUMUYECKUX PEAKLUN. TUIIOIOIUS XUMHUYECKUX PEaKIMi 110
pa3IMYHBIM OCHOBaHUAM. Peakiuy noHHOro ooMeHa. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuu.

XHMMHYECKHE CBOWCTBA IIPOCTBIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA
C0J1e00pa3yroIuX OKCUI0B, 'MIPOKCUIOB (OCHOBAHU, KUCIOT U aM(OTEPHBIX THAPOKCHIOB),
couei.

C nenbto obecrieyeHns HEMPEPHIBHOCTH 00pa30BaTEIBHOTO MPOIiecca B JIHA OTCYTCTBHS Ha
3aHATHUAX y4aIIUXCs M0 MPUYHHE HEOIaronpHUsITHRIX MOTOAHBIX YCIOBUH, B IHH MPOMYIICHHBIC
1o 0OJIE3HH, a TAKXKE B MIEPUOJT KAPAHTUHA WIIH CE30HHBIX BCTIBIIICK HHPEKITMOHHBIX
3a00JIeBaHHI ¥ T.II. OPraHU3YETCsl JUCTAHIIMOHHOE 00yUYCHHE B CIIEAYIOMUX (hopMax
- yepe3 JICKTPOHHBIN THEBHUK LITKOJIBI
-4yepe3 CalT LIKOJIbI
- yepe3 O0IIeHUE AIEKTPOHHOM OYTHI IIeJaroroB, y4aIiuxcs
- yepe3 onlint-tectupoBanue it moaArotroBku kK OI'D
[To Bcem Temam Kypca JE€TH MOTYT BOCIOJIb30BAThCSl BUJCO YPOKAMH, Pa3MEIICHHBIMHU Ha caiiTe
«internetUrok.ru» O6pa3oBaresbHast CETb.
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YueOHO-TeMaTHUYECKHIi IIJIaH

Ne HaumenoBanue pa3nenos (Tem) KonunyecTBo yacos B ToM ynciie Ha npoBeneHue
10 TIPOrpaMme [MpakTuueckux paboT KoHTponbHBIX
pabor
8 knacc
1 HayanpHple NOHATHSA U 3aKOHBI XUMUH 20 2 1
2 Baxxueiiiue npeactaBuTeIM HEOPraHUIECKUX 18 3 1
BelecTB. KonmnmyecTBeHHbIE OTHOIIIEHHUS B XUMHUH
3 OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX COCTMHEHUM 10 1 2
4 [Tepuonnueckuii 3akoH u Ilepuonuueckas cucrema 8
xuMudeckux dneMeHToB . M. MeHngeneeBa u
CTPOCHHE aToMa
5 Xumudaeckas CBS3b. OXuCINTEIBHO- 12 0 1
BOCCTAHOBUTEJIHHBIC PEAKIIHH
Htoro 68 6 5
9 knacc
1 | [oBTOopenue u 0600IIEHNE CBEICHUH 11O KypCy 8 S 1
KJ1acca. XUMHUYECKUE pCaKnu
2 | XuMudeckne peakiiii B pacTBOpax 10 1 1
3 Hemertamie!l 1 X coenUHEHUS 27 4 2
4 MeTanisl ¥ UX COSIUHCHUS 17 2 1
5 | XuMus U OKpyXarolas cpea 2
6 O06001IeHre 3HAHMUH 0 XMMUH 32 KypC OCHOBHOM 7 1
mikonibl. [ToaroroBka k OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'D)
Htoro 68 7 6




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumus. 8 kiacc»
INabpuensn O. C. Xumus. 8 kmacc: yuyeOHUK i obmeodpazoBarenbubix opranm3anuii / O. C. I'abpuensn, W. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019
INabpuensun O. C. Xumusa. Meroauyeckoe mocobue s 8§ kiacca ydyebHoe mocodue s obiieodpazoBarenbHbix opranusamuii / O. C.
I"a6puensu, 1. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019
INa6puensu O. C. Xumusa. COOpHUK 3a/1a4 ¥ YIPKHEHHH. 8 Kitacc: yaeOHoe mocooue st ooreoOpa3oBarenbHbix opranusanuit/ O. C.
["a6puensa, Y. B. Tpurybuak M.: [IpocBemienue, 2019
[abpuensa O. C. Xumwms. Terpamp Uit 1a0OpPaTOPHBIX OIBITOB M TPAKTHYECKUX paboT. § Kiacc: ydeOHOe mocoOue st
obmeoOpaszoBarenbubix opranuzammii / C. ['abpuensa, U. B. Axcénosa, . I'. OctpoymoB. — M.: [Ipocsemenue, 2019

YMK «Xumus. 9 kimacc»
INa6puensu O. C. Xumus. 9 kiace : yaeOHUK 17151 061eobpazoBatenbubix opranuzanuii / O.  C. I'abpuensu, U. I'. Octpoymos, C. A.
CnankoB. — M.: IIpocsemenue, 2019
INa6puensu O. C. Xumusa. Meroauueckoe nocodue anst 9 knacca: ydel. mocobue ansi obieodpazoBatenbHbix opranuzanuii / O. C.
["a6puensin, 1. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019
['abpuensn O. C. Xumus. COOpHHUK 3a/1a4 M yIpaKHEHHUU. 9 Kimacc : yueOHoe nocobue aist odnieodpazoBarenbHbix opranuzanuii/ O. C.
["a6puensu, U. B. Tpurybuak. M.: [Ipocsemienue, 2019
ladbpuensa O. C. Xumusa. Terpamp nmast 7a00paTOPHBIX OIBITOB W TNPAKTHYECKUX paboT. 9 kimacc : ydeOHOe mocodme s
oOuieobpaszoBarenbHbix opranuzauuii /O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2019

Hndghopmayuonnwvie cpedcmea

HuTepHeT-pecypcesl

1. http://www.alhimik.ru IIpencraBnensl pyOpuKU: COBETH aOUTYPUEHTY, YUUTENIIO XUMHUH, CIIPABOYHUK (04eHb OoJiblast moadopka Tabnuil u
CTIPAaBOYHBIX MaTEPUAIIOB), BECEIasi XUMHUsI, HOBOCTH, OJIMMITHAIbI, KyHCTKamepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEIICHHN).

2. http://www.hij.ru Xypnan «Xumust 1 )KM3Hb» MOHATHO M 3aHUMATEIbHO pPaccKa3blBaeT 000 BCEM MHTEPECHOM, UTO IPOMCXOUT B HAyKE U B
MHpE, B KOTOPOM MBI )KHBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHbIH KypHAT «XUMHUKH U XUMHSI», B KOTOPOM MPEICTABICHO MHOXKECTBO

OITTBITOB IT0 XUMHH, 3aHUMATEIBLHOM HH(OPMAIIHMH, TIO3BOJISFOIIEH YBIeUYh YYCHUKOB SKCIIEPUMEHTAIBHON YacThIO TIPEIMETA.

4. http://c-books.narod.ru BceBo3morkHas TuTepaTypa o XMMUH.

5. http://www.drofa-ventana.ru M3BecTHOE U31aTENBCTBO yueOHOI tuTeparypbl. HOBUHKHM HAYYHO-MIOMYJISPHBIX U 3aHUMATEIbHBIX KHHT MO
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6. http://1september.ru Kypran m1st yauTenei u He TOJIbKO. bobioe KonmrmdecTBo paboT yUEHUKOB, B TOM YHCJIE M HCCIICIOBATEIBCKOTO

Xapakrepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTAN CO CCHUIKAMH Ha 00pa30BaTeIbHBIC CAHTHI IO XUMHUU.

8. www.periodictable.ru COOpHHUK cTaTel 0 XUMUYECKHUX AJIEMEHTaX, WJUTFOCTPHUPOBAHHBIN AKCIIEPUMEHTOM
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IlepeyeHb TEXHUYECKHUX CPEACTB 00yUeHHUs] KAOUHETA: KOMIIBIOTEP, IPOEKTOP,
[lepeyeHnb J1aDOPATOPHOIO M IEMOHCTPAIMOHHOTO 00OPY/I0BAHUS KaOUHeTA!

HaumenoBanue

OBOPYJOBAHUE

Beck1 naboparopubie

]_IOCKa JJIA CYIIKHU ITOCYAbL

Cron-nmogbeMHHK J1JAO0PaTOPHBII

[IITaTuB yHUBEpCAIbHBIN

KoMmmekt ko010

Komruiekt MmepHOH 1OCy 1bI

HaGop nocynpl 1 npuHaAIEKHOCTEH 7151 TPOBEACHUS IEMOHCTPAIIMOHHBIX OIBITOB

[Ipubop st momydeHus razon

CnuproBka

Habop no anekrpoxumun

Hab6op u3 xepamuku u papdopa

[IpoGupxu

[Ipobupkonepxatenu

[Iunerku

Jlokeuxku JJI COKUTaHUA TBEPAbIX BCUICCTB

Tepmomerp

Habop xuMuueckoil mocyapl U NpUHAUIEKHOCTEN 1151 1a00paTOPHBIX pabOT 10 XUMUU

AnnapaT AJIs1 TIPOBEACHUA XUMUYCCKUX peaKHI/Iﬁ

[ItaTuBeI 1715 MPOOUPOK

[TpobOxu xumMuveckue

[TogHOCH!I AEpEBsIHHBIE

Kpucrammmzarop

MOJEJIN, KOJUIEKIIUHU

I[eMOHCTpaTHBHBIﬁ Ha60p JJIs1 COCTAaBJICHUA 00BEMHBIX Mozaeaen MOJICKYJI
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HaGop Mozerneli aToMOB AJIs COCTaBICHUS MOJICIICH MOJIEKYIT

Mogenu KpUCTaJUIMYECKHX PEIIeTOK (anMas, TpaduTt, KaMeHHasi COJlb, MarHuil)

Komnexuusa «Bonokuay

Komnexuus «MeTtamibl»

Komnexkuus «HedTb u MpoayKThI ee nepepadoTKi»

Komneknusa «4yryH u craiaby

Komnexuusa «IIimactmaccer»

Komnexuusa «TomauBo

Komnekuus «KameHHBIN yroiib U MPOAYKTHI €r0 epepadoTKI»

KOJ'IJ'ICKI_II/IH «Ctekno n U3aCins U3 CTCKJIa»

KOJ'IJ'I@KI_II/IH <<MI/IHepaJ'IBI W I'OpHBIC ITIOPOALID>

XUMHUNYECKHUE PEAKTHUBbBI

Ha6op Nel C «Kucnots»

Ha6op Nel B «Kucnotsi»

Ha6op Ne24 BC «Illenoun 1 mienogH03eMeIbHbBIEC METAILIbD)

Hab6op Ne5 C «Oprannyeckue BEIecTBa»

Habop Ne7 C «MuHepanbHble y100peHus»

Hab6op Nell C «Conu a1 1eMOHCTpALMK OIBITOBY

Hab6op Nel12 BC «Heopranudeckue BelecTBa JIjsl I€MOHCTPAIIMOHHBIX OMBITOBY

Hab6op Nel3 BC «I"anmoreHuapny

Hab6op Nel0 OC«Cynbdatsl, CynbpUThI, CyIbOUIAB

Hab6op Nel7 C «Hutpate» (¢ cepedpom)

Hab6op Nel8 C «Coenunenus xpomay

Hab6op Nel19 BC «Coenunenus mapranma”

Ha6op Ne21 BC «Heopranuueckue BeiecTsa

Ha6op Nel6 BC « Metainmsl, OKCHIBI»

WNupukaTopel

WNunukaropuas 6ymara

MNEYATHBIE TIOCOBUA

Tabmuna «Ilepuoanueckas cuctema xuMudeckux nemeHToB J[.. MenneneeBa»

Tabnuma «PacTBOPUMOCTH COJIEH, KUCIOT U OCHOBaHHH B BOJIE»
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Tabnuna «IeKTPOXUMUUECKUH sl HANPSHKCHUN METaJNIOBY

Kommiext Ta6JII/II_I «Hauana xumum»

Komrmuiekt Tabmauiy «PacTBOpbI. DIEKTPOIUTHYECKAS TACCOIUAITNS

AJII‘OpI/ITMBI HCIIOJIb30BaHUA Ta6JII/II_I (XHUMHUYCCKHEC BCUICCTBA OCHOBHBIX KJIACCOB HCOPIraHUYCCKUX COCHHHGHHﬁ))

AJIFOpI/ITMBI ONpCACIICHUA THUIIA XHUMHYECKOH CBSI3U B BC€IICCTBEC

I'enernueckas CBSI3b KJIacCOB OpPraHn4CCKux COGI[I/IHGHI/Ifl

I'enernueckas cBI3b MCKAY KJIaCCaMU HCOPTraHNMYCCKUX COGI[I/IHCHI/Iﬁ

3aKOHOMepHOCTB W3MEHEHHS CBOMCTB COGI[I/IHCHI/Iﬁ XAMHYECKHUX 3JIEMEHTOB I'JIaBHOM IOATPYHIIBI

HoHHBIE ypaBHEHUsI peakuui

Kucnotsl

Knaccudukanus BemecTs

Kiaccudukamus opraHU4ecKuX COeTMHCHUM

Kiaccudukanus XuMHYECKUX peaKIuit

KonnuecTBeHHbIe BETWYNHEI B XUMHH

Kopposzus merannon

Homenkiatypa opranndeckux coeIuHEeHUN

OKHUCINTEIFHO—BOCCTAHOBUTEIIbHEIC pC€aKnuun

Oxkcuabl

OcHOBaHUA

HepI/IOI[I/I‘ICCKaH CHCTEMa XMMHUYECKHUX dJIeMEeHTOB Menieneena

[IpaBuna no TexHuke 6€30MacHOCTH MU paboTe B XUMUYECKOM KaOHHEeTe

PacTBOpMMOCTH KHCIIOT, OCHOBAHHUM, COJIEH

Comu

XapakTepHuCcTUKa IeMeHTa 1o ero noJyoxkeHuro B [ICXO Menneneesa

Uto noka3zpIBaeT xumMuieckas hopmyia
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