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lC|,OKYMEHT noanuncaH 3J'IeKTpOHHOI7I noganucoblo.
|. ITosicHUTEJAbLHAA 3aNMUCKA

PaGouast mporpamma ydeO6HOTO ipeaMera «XuMus » i ydanmuxcs 8 -9 kjmaccoB pazpaboTana
HA OCHOBaHHUM CJIEAYIOIINX HOPMAaTUBHO-TIPABOBBIX TOKYMEHTOB U MaT€pUaJIOB:

v (enepansHoro 3akona "O6 obpasoBanuu B Poccuiickoit @eneparuu” ot 29.12.2013 Ne
273-®D3 (11.6 c1.28);

v’ (enepasbHOrO TOCYIapCTBEHHOTO OOPA30BATEIBHOIO CTAHIAPTa OCHOBHOTO OOIIETO
oOpazoBanus (rpuka3 MunucrepcTa oOpazoBanus u Hayku Poccuiickoit denepaiuu ot
17.12.2010 Ne 1897);

v’ (enepanbHOro nepedns yueOHukoB (npukas Munucrepcersa npocserienus ot 20.05.2020
No254« OO0 yrBepxkacHUU (deaepalbHOrO TMepeyHsi YYeOHHUKOB, JOMYIICHHBIX K
UCIIOJIB30BAHUIO TMPU  peaqu3aldd HMEIONIMX TOCYJapCTBEHHYIO aKKpPEAUTAILUIO
00pa30BaTeNbHBIX MPOrpaMM Ha4aJIbHOTO 00IIEro, OCHOBHOTO OOIIET0, CPeIHEro OOIIEero
00pa3oBaHus OPraHU3aAlUIMHU, OCYIIECTBISIOIUMU 00Pa30BaTENbHYIO IEATEILHOCTDY);

v’ mporpammbl «XuMus» st 00ydarommxcs 8-9 KiaccoB 0011€00pa30BaTEIbHBIX KO
aBTropoB: O.C.I'abpuensna, C.A.Crnankosa.

Henu u 3a7a4n Kypca:

- (hopmupoBaHue y yyaliuxcss XMMUYECKON KapTUHBI MHUpa KaK OpraHUYECKON 4acTH ero
[[EJIOCTHOM €CTECTBEHHO — HAYYHOUW KapTUHBI,

- pa3BI/ITI/IC IIO3HAaBATCIbHBIX I/IHTepeCOB, I/IHTGJIJIGKTyaJH)HI)IX u TBOp‘-IeCKI/IX CHOCO6HOCT€I>1
yyalxcs B Mpolecce U3y4yeHus: UMH XUMUYECKON HAyKH U e€ BKJIa/Ja B COBPEMEHHOM HaAyYHO —
TEXHUYECKUU Mporpecc; GOPMUPOBAHUE BAXKHEHUIIINX JIOTHYCCKUX ONEPAIUA MBIITUICHHS
(ananu3, cuHTE3, 00001ICHHE, KOHKPETH3aIlKs, CPaBHEHHE U Jp.) B IIPOIIECCE MO3HAHUSA CUCTEMBI
BOKHCUIIINX TOHSTHH, 3aKOHOB ¥ TEOPUH O COCTaBe, CTPOCHUH U CBOMCTBAX XUMHUYCCKUX
BCIICCTB;

- BOCIIUTAHUC y6e)KJIéHHOCTI/I B TOM, 4TO HpI/IMeHeHI/Ie HOJ'Iy‘IeHHI)IX 3H3HI/II>1 nu YMeHHfI I10 XUMHUN
SBJISIETCS] OOBEKTUBHON HEOOXOIUMOCTHRIO JIJIs1 0€30TMacHOM paboTHI C BEIIECTBAMU U
MaTepuaiaMy B ObITY M Ha IPOU3BO/ICTBE.

B mporpamme oTpaskaercs peanm3ariis BOCIMUTATEILHOTO IMOTCHIMANA YPOKAa XHMHH,
KOTOPBI TpENnoyiiaraeT HUCHOJIb30BaHUE PA3IUYHBIX BHUIOB U (HOpPM  JESATENBHOCTH,
OpUEHTUPOBAHHOW Ha IIeNieBble MPUOPUTETHI, CBSI3aHHBIE C BO3PACTHBIMH OCOOEHHOCTSIMU
o0ydJaronuxcs.

[TporpamMma Kypca pearu3yercsi C MOMOIIBIO CIETYIONMIETO YIeOHO-METOANIECKOTO KOMITIIEKCa:

1. YueOnuk 1i1s1 o01ieoo6pa3oBaTenbHbIX yupexxaeHui «Xumus. 8 kinace» (arop O.C.I"abpuensH,
N.I".OctpoymoB, C.A.CnankoB). Mocksa: "[Ipocerienue"

2. YuyeOHuK 17151 0011e00pa3oBaTebHbIX YupexaeHui «Xumus. 9 knace» (aBrop O.C.I'aGpuenss,
N.I".OctpoymoB, C.A.CnankoB). Mocksa: "[Ipocerienue"

Kypc paccunrtan Ha o0s3aTenbHOE U3ydeHHe npeaMera B 00bEMe 70 yueOHbIX yacoB 1o 2 4aca B
Henemo u 68 4 1o 24 B HeJelo B 9 Kiacce.

B nporpamme oTpaxkaercsl peaju3alus BOCIHUTATEJHLHOI0 MOTEHIHAIA YPOKA
XHMHUH, KOTOpBIﬁ npeanojaract HMCIOJb30BAHUC Pa3JINYHBIX BHUIOB U (1)OpM JCATCIIBHOCTH,
OpHeHTHpOBaHHOﬁ Ha UOCJICBBIC IPUOPUTCTHI, CBA3AHHBLIC C BO3PACTHBIMU 0COOEHHOCTSIMH
0o0ydJaronuxcs:
v IMPUBJICYCHUEC BHUMAHUA 06y11a}0m1/1x051 K ICHHOCTHOMY ACIICKTY U3y4a€MbIX Ha YPOKCE
SIBIIEHUH, OPraHU3aIMIO UX padOTHI C MOJTy4aeMOl Ha YPOKE COIMAIBHO 3HAUMMOU nH(popManuen
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— HHUIOHpOBaHUE € 00CyK/IeHHs, BHICKa3bIBAHHUS 00YJaIOIINMICS CBOETO MHEHHUS I10 €€ TIOBOTY,
BBIPA0OTKA CBOETO K HEH OTHOILICHHS;

v JIEMOHCTPAIHIO0 O00YYaIOIIMMCSI IPUMEPOB OTBETCTBEHHOTO, I'Pa’KAAHCKOTO IOBEICHHS,
NPOSIBIICHUS. YEJIOBEKOMIOOMSI M J0OPOCEpACYHOCTH, dYepe3 IMoA00p COOTBETCTBYIOLIETO
MaTepuaia st paboThl Ha ypOKe, IPOOJIEMHBIX CUTyallMi JUIsl 00CYXK/I€HUs B KJIAcCE;

v IpUMEHEHHEe Ha YpPOKEe HWHTEPaKTHBHBIX (opM paboTel ¢  0OydarOIIMMUCS:
MHTEJUICKTYaJbHBIX WIP, CTUMYJIHMPYIOUIMX I103HABATEIbHYI0 MOTHBALMIO OOYYaIOIIMXCS;
JUIAaKTUYECKOTO Tearpa, I/Ie IMOJIyueHHbIE Ha ypOKe 3HAHHs OOBITPHIBAIOTCS B TeaTPAIbHBIX
IIOCTAaHOBKAX; JMCKYCCHH, KOTOpbIE NMAlOT OOyYarolmIMMCS BO3MOXXHOCTH IPHOOPECTH OIIBIT
BE/ICHHUS KOHCTPYKTHBHOTO JHAJIOTa; TPYMIIOBOM pabOTHI MM paboThl B mapax, KOTOpbIE ydar
00y4Jarommxcs KOMaHAHOU paboTe ¥ B3aMMOICHCTBHIO C IPYTHMHU O00YYaIOINMUCS;

v MHULUMPOBAHHE M TOJICP)KKA HCCIEIOBATEIbCKON IEATENFHOCTH OOy4arolmuxcsi B
paMKax pealu3alui UMH WHAWBHIYaJIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX MPOEKTOB, YTO
JacT  oOydaromMMCsS  BO3MOXKHOCTH — MPUOOPECTH HABBIK ~ CAMOCTOSITENIBHOTO — PEIICHHS
TEOPETUYECKON MPOOJIEMBbI, HABBIK T€HEPUPOBAHHUS M OPOPMIICHHS COOCTBEHHBIX HJIEH, HABBIK
YBKUTEILHOTO OTHOIICHUS K TYKUM UesiM, 0(OPMIIEHHBIM B pab0OTax IPyTrUX UCCIIET0BATENCH,
HaBBIK MYOJMYHOTO BBICTYIICHUS Tepe]l ayAUTOpPHEH, apryMEHTUPOBAHUN OTCTAaMBAaHUSI CBOCH
TOYKH 3pCHUSI.

1. Ilianupyemble pe3yJbTaThl OCBOCHHUSI y4eOHOI0 NpeAMeTa

JIMYHOCTHBIE pe3yJibTAThI

OCO3HAHUE CBOEU 3THUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUU XMMHUHU U BKJIaJla POCCUHCKON
XUMUYECKON HAYKH B MUPOBYIO XUMHUIO;

dbopMUpOBaHNE OTBETCTBEHHOTO OTHOIICHHS K MO3HAHUIO XMMHH; TOTOBHOCTH U CIIOCOOHOCTHU
yyalmxcs K caMOpa3BUTHIO M caMOOOpa30BaHHUIO HAa OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U
TEOpUH XHMMHUHU; OCO3HAHHOTO BBIOOpPA U MOCTPOCHHE WHAMBUAYAIbHON 00pa3oBaTelbHON
TPaeKTOPHH;

dbopMUpOBaHUE IIEJIOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, HEOTHEMIIEMOW YacThiO
KOTOPOU SIBJISIETCS XUMHUUYECKasi KAPTUHA MUPA;

OBJIQJICHME COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLMM YPOBHIO pa3BUTHUS HAyKH U
00111eCTBEHHON MTPAKTUKH, B TOM YUCJIE K XUMUUYECKHM;

OCBOEHHUE COIMATBHBIX HOPM, TPAaBUJI MIOBEJEHUS, POJieii U (hOpM coLMaIbHON )KU3HU B COIIMYME,
MPUPOJIE U YaCTHOW KU3HU HA OCHOBE IKOJIOTUYECKON KYJIBTYpPHl U 0€30MaCHOT0 OOpalleHus ¢
BEILIECTBAMH U MaTepUaIaMu;

dbopMHUpOBaHKE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUH CO CBEPCTHUKAMHU U B3POCIIBIMU
B Ipolecce 0o0pa3oBaTenbHOM, OOIIECTBEHHO TMONE3HOH, Yy4eOHO-HCCIeI0BaTENbCKOM,
TBOPYECKOM U APYTUX BUJIOB IE€SITEIBHOCTH, CBI3AHHBIX C XUMHEH.

MeTtanpeaMeTHbIe pe3yJabTaThl:

oTpezieNieHue 1eei COOCTBEHHOTO 00Y4YeHHUs, TOCTAaHOBKA U (DOPMYIHUpPOBAHHE AJIsl ce0s1 HOBBIX
3a/1a4;

IUTAHUPOBAHWE IyTeH JOCTHIKEHHUS JKEIaeMOro pe3yjibTara OOY4YeHHs] XHUMHUU Kak
TEOPETUIECKOT0, TaK ¥ IKCIICPUMEHTAIBHOTO XapaKkTepa,

COOTHECEHHE CBOUX JICHCTBUH C INTAHUPYEMBIMU PE3yJIbTaTaMu, OCYIIIECTBIICHHE KOHTPOJISI CBOSH
JESATSIIBHOCTH B TIPOIECCE JOCTIIKEHUS pe3yiIbTaTa, ONpEISICHHE CIOCOOO0B JEHCTBUN TpH
BBITIOJTHEHUH J1a00paTOPHBIX M MPAKTUYECKUX PAOOT B COOTBETCTBHH C TpPaBUIAMU TEXHUKHU
0€30I1aCHOCTH;

ompejieieHue UCTOYHUKOB XMMHMUYECKON HWHQpOpMAIMK, MOTYyYeHHEe U aHanu3 e€, Cco3JlaHue
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPEe3eHTaIUs;
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HCIIOJIb30BAHUE OCHOBHBIX HMHTEJUICKTYyaJIbHBIX OIEpallMil: aHalu3a W CUHTE3a, CPAaBHEHUS U
CUCTeMaTH3alK, 0000IIEeHUS M KOHKPETU3AlUY, BBISIBIICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3EH U
MOCTPOEHHUE JIOTUUECKOT0 PACCYKACHUS U YMO3AKIIIOUeHHS (MHAYKTUBHOTO, JEAYKTUBHOTO U 110
AQHAJIOTMH) HA MaTepHalie ECTECTBEHHO-HAYYHOI'O CO/IEP KaHNUS;

YMEHHE CO3/1aBaTh, MPUMEHSATh M MPEOOPa30BHIBATh 3HAKW M CHUMBOJIBI, MOJICTH U CXEMBI JJIs
peleHus yueOHbIX U [TO3HABATENIbHBIX 33/1a4;

dbopMUpOBaHHE ¥ PA3BUTHE SKOJIOTHYECKOTO MBIIUICHUS, YMEHHE NPHUMEHATH €ro B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COIIMATIbHOM MPaKTUKE U TPO(HeCcCHOHATBbHONW OPHEHTALINH;
TeHEpUPOBAHUE UACH U ONPEACIICHUE CPEACTB, HEOOXOIUMBIX JJISI UX PeaTU3alIUU.

IIpenmeTrHble pe3yabTaThl:

Yyenux naywumcs: 0003Hauamb XUMUYECKHE OJIEMCHTEHI, HAa3bIBaThb MUX M XapaKTCPHU30BaTh Ha

OCHOBE MOJIOKEHUA B iepuoandeckon cucteme J1. 1. Menneneena;

Gopmynuposamsv N3ydeHHBIC TTOHATHUSA: BEIIECTBO, XUMUUECKHUI JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHWUOH, MPOCTOE M CII0XHOE BEIIECTBO, XMMHYECKas PEAKIUs, BUIbI XUMHUYECKHX
pEaKUHii U T. I1.;

onpedensimsb 1O (HOPMYJIaM COCTaB HEOPTAHMYSCKUX W OPTaHMYECKHUX BEIICCTB, BAJIICHTHOCTHU
aTOMOB XMMUYECKHX DJIEMCHTOB UJIU CTCIICHU UX OKUCJICHMS,

noxnumams THHOPMAIINIO, KOTOPYIO HECYT XUMHYECKHUE 3HAKH, (POPMYJIBI U ypaBHEHUS |

yMemb Kiaccu@uyupoeams MPOCThie (METaUIbl, HEMETaJIbl, OJIarOpOJIHbIE Ta3bl) U CIOXKHbBIE
(OuHapHBIE COCTMHEHMS, B TOM YHUCJIC M OKCH/IbI, @ TAK)KE THIPOKCUIBI — KHUCIOThI, OCHOBAHUS,
aMdoTepHbIe TUAPOKCHIBI — W COJIM) BEIECTBA;

Gopmynuposams IEpUOANICCKUI 3aKOH,

00bACHAMb CTPYKTYpPBbI U HHPOPMAIIUU, KOTOPYIO HECET MEepUOIUYECKasi CUCTEMA XMMHUYECKHUX
anemenToB /I. 1. Menpeneera,
PAcKpwléanvb 3HAYCHUS TIEPUOTUIECKOTO 3aKOHA;

Xapakxmepu306ams CTPOCHUE BEIIECTBA — BUJIbI XUMUYECKUX CBSI3€U M THITHI KPUCTAILTUYECKUX
PELIETOK;

Onucbleams CTPOCHHE aTOMOB XUMHUUYECKHUX AJIEMEHTOB C NMOPAIKOBBIMU HOMepamu 1—20 u 26,
omobpasiceHue NX C TTIOMOIIBIO CXEM;

cocmagnsims GOPMYIbI OKCUIOB XUMHUYECKHUX DJIEMEHTOB U COOTBETCTBYIOIINUX UM THIPOKCHJIOB;
nucams CTPYKTYypHBIE POPMYIBI MOJEKYISAPHBIX COCTUHEHUN U (OPMYIBHBIX €TUHHI] MOHHBIX
COCIMHEHUN TI0 BAJICHTHOCTH, CTENEHU OKHUCIICHHS WIH 3apsay HOHOB; ¢opmynuposams
OCHOBHBIE 3aKOHBl XHWMHHU: TIOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOECHUS,
COXpaHEHHUs MacChl BEUIECTB, 3aKOH ABOTaJIpo;

Gdopmynupoéams  OCHOBHBIE TIOJOXKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUSI U TEOpHUU
ANEKTPOJIUTUYECKON AUCCOLMALINH;

onpedensams MPU3HAKHU, YCIOBUS MPOTEKAHUS U TPEKPALICHHUS XUMUYECKUX PEAKITHil;
cocmaensims MOJNEKYISpHbIE YpPaBHEHHsS] XUMHUYECKHX pEaKIHid, MOATBEPKIAOIINX OO0IIne
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEHIECTB M OTPAKAIOMIMX CBSI3U
MEX]y KJIacCaMU COECIMHEHUH;

cocmaensams yPaBHEHHS PEAKIIUN C y4aCTHEM AJIEKTPOJINTOB TaKK€ B HOHHOH (hopMme;
onpedensimp O XUMHUYECKUM YPaBHEHHSIM MPUHAJUICKHOCTH PEAKIUN K OMpPeeIEHHOMY THITY
WA BH]LY;

cocmaenAams yPaBHEHMS] OKHUCIHMTENIbHO-BOCCTAHOBUTENBHBIX PEAKIUN C MOMOIIBI0 METO/Aa
AIIEKTPOHHOTO OalaHca;



,ﬂ,OKyMeHT noanuncaH 3J'IeKTpOHHOI7I noganucoblo.

npumMeHams TIOHATHE «OKUCICHHE» W «BOCCTAHOBIICHHME» IS XapaKTEPUCTUKU XUMHYECKUX
CBOMCTB BEIIECTB;

onpeoensimsy C TIOMOIIBI0 KAa4eCTBEHHBIX PEAKIUH XJIOPHI-, Cynb(daT- U KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHUS B PacTBOPE;

00bsCHAMb» MHOTOOOPA3He MPOCTHIX BEIIECTB SIBICHUEM aJUIOTPOIIHH C yKa3aHUEM €€ IPUYNH;
cobnodams npaBuiIa 6€30MacHO paboTH B XUMHUYECKOM KabuHeTe (J1abopaTopun).

Yuenuk noxyuum 603mMoiCHOCHb HAYYUMbCAL

UCNnonb306ams TPU XAPAKTEPUCTUKE IPEBPALLCHUM BELECTB MOHATHS «XMMHUYECKasl pEeaKLus»,
«PEAKLMH COCIMHEHUS», «PEaKIHU Pa3IOKEHUSD), «PEaKIUH OOMEHa», «pPeaKlUH 3aMeIICHUs,
«peaKLUK HeUTpaT3aL, «OK30TePMHUYECKUE PEAKIUNY, «IHIOTEPMUYECKUE PEAKLIUIY, «OOpaTUMbIe
peaKkiuuy, «HeoOpaTUMble  peaKUuu», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUN;
XapaKTepu30BaTh O0IIME XUMUUECKHE CBOMCTBA aM(OTEPHBIX OKCUIIOB U TUIPOKCHIIOB;

npUBoOUmMsb MIPUMEPHI PEAKIHHN, TIOATBEP)KIAIONIMX XUMUIECKUE CBOMCTBA aM(pOTEPHBIX OKCUIOB -
TUAPOKCHJIOB;

0asamb XapaKTEPUCTUKY XWMHUYECKUX pPEAaKLUUH IO YUCIy M COCTaBYy MCXOJHBIX BEIIECTB U
IPOIYKTOB PEAKIMH, a TaKkKe TEIUIOBOMY J(PQEKTy; HaIpaBICHHIO IPOTEKAHHUS PEaAKIUM;
W3MEHEHUIO CTEleHEel OKHUCICHUSI 3JIEMEHTOB; arperaTHOMYy COCTOSHHIO HCXOIHBIX BEIIECTB;
Y4YacTHUIO KaTallu3aTropa,

00BACHAMb U NPUBOOUMb NpUMepbl BIUSHUS HEKOTOPBIX (akTopoB (IpUpOJa pearupyromux
BEIIIECTB, KOHILIEHTPALIUS BEILIECTB, IaBJICHUE, TEMIIEpaTypa, KaTaau3aTop, IOBEPXHOCTh COIMTPUKOCHO-
BEHMSI pEarupyrolnX BEIIECTB) HA CKOPOCTh XUMUYECKHUX PEaKIINA;

HAOMOO0ams U ONUCLIBAMb YPAGHEHUs peakyuti MEXIY BEIIECTBAMU C IOMOILIBIO €CTECTBEHHOTO
PYCCKOTO UJIM POJIHOTO) SI3bIKA U A3bIKa XUMUMU;

npo8oOUMs  ONbIMbl, TOATBEPKIAIONINE XUMHYECKHE CBOWCTBA aM(OTEpHBIX OKCHAOB H
THIPOKCHUIIOB; 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT Pa3In4HBIX (HAKTOpPOB (MIpupoaa
pearupyronmx BEIIECTB, KOHIEHTpAlMs BEUIeCTB, JaBJICHUE, TeMIIepaTypa, Karaiu3arop,
MOBEPXHOCTh CONPUKOCHOBEHUS PEArupyroINX BEIIECTB);

UCNONL306aMb TIPH XaPAKTEPUCTUKE METAILIOB U MIX COSAMHEHHIA IOHSTHS «METAILTBI», «Psil aKTUBHOCTH
METAIUIOB,

0aeamsv  Xapakmepucmuky XUMHUYECKHX 3JIEMEHTOB-META/UIOB (IIEIOYHBIX METAJIOB, MarHus,
KaJIbIIMSI, AJIFOMUHUA, *ejle3a) MO MX MOoJIoKeHUIo B llepuonnueckoil cucreMe XMMHUECKHUX
anemenToB /l. V1. MenneneeBa (XMMHU4ECKHi 3HAK, TOPSIKOBBIN HOMEp, IEPHO, TPYIIIA, TOATrPYIIIIa,
OTHOCHTENbHAs aTOMHAsi Macca, CTPOSHHE aToMa: 3apsil s/ipa, YUCIIO IPOTOHOB U HEUTPOHOB B s/pe,
ofIiee 4YMCIO0 AJIEKTPOHOB, PACHpPENENIEHHE 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSM; IPOCTOE
BelecTBO, GopMyIia, Ha3BaHUE U TUII BHICIIIETO OKCUAA U THIPOKCH/IA);

HA3b16aMb COEIUHEHUs] METAJUIOB M COCTaBIISATh MX (DOPMYIBI 1O HAa3BAHUIO; XAPAKMEPU308aANMD
CTpoeHue, 001re (PU3NIecKrue U XMMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB - METAIUIOB; 00bACHAMb
3aBUCHUMOCTh CBOWCTB (MJIM TIpeACKa3blBaThb CBOICTBA) XMMMUYECKHUX 3JIEMEHTOB-METAJUIOB
(pamyc, METaJIMYECKUE CBOMCTBA OJIEMEHTOB, OKHCIIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA
AIIEMEHTOB) U 00pa3yeMbIX UIMU COETMHEHUH (KUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIINX OKCHJIOB U TH/I-
POKCHJIOB, OKUCITUTEIbHO-BOCCTAHOBHUTENILHBIE CBOMCTBA) OT NosoxkeHHs B [lepronnyueckoit cucreme
XUMHYECKHX d1eMeHToB /1. . MeHaeneeBa;

onuceléams OOINE XUMHUUECKUE CBOMCTBA METAJIJIOB € MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
POJTHOTO) SI3bIKA U SI3bIKA XHUMHUU;
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cocmaenAms MOJEKYJSIPHBIE YPABHEHMS PEAKLUH, XapaKTEPU3YIOIIMX XHMHUYECKHE CBOMCTBA
METAJJIOB M HUX COCIMHEHUH, a TAaKXKE DJJICKTPOHHBIC YPaBHEHUS IPOLECCOB OKHUCIICHUSA-
BOCCTaHOBJICHHS,

YCManasnueams NPUYUHHO-C1e0CMBEHHbLE CEA3U MEXy CTPOEHUEM aTOMa, XMMUYECKOH CBS3bIO0,
TUIIOM KPUCTAJUIMYECKON PEUIETKH METaNIOB M UX COCIWHEHHMH, UX OOIUMH (U3NYECKUMHU U
XUMHYECKMMH CBOMCTBAMH;

npo6ooums pacyemyl IO XUMUYECKUM (POPMYIIaM U YPaBHEHUSIM PEaKIIHA.

HOHUMAmMb. XUMUYECKYI0 CUMBOJIMKY: 3HAKW XUMUYECKUX 3JIEMEHTOB, (POPMYJIbl XUMHUECKUX
BEULIECTB, YPAaBHEHUS XUMHUYECKUX PEaKLMH; BaKHEHIINE XUMUYECKUE IOHSTHS: BELIECTBO,
XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJla, OTHOCUTENIbHbIE aTOMHAsl U MOJIEKYJISIpHAsi MacChl, HOH,
KAaTHOH, aHMOH, XMMHUECKasl CBSI3b, 3JIEKTPOOTPULIATENbHOCTb, BAJIGHTHOCTD, CTENIEHb OKUCIICHHUS,
MOJIb, MOJIIpHAasi Macca, MOJIAPHBIM OO0BEM, pPACTBOPBI, JJIEKTPOJIUTHI U HEIIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAIMS,  OKHCIUTENIb W BOCCTAHOBHUTENb,  OKHCIEHHUE U
BOCCTAHOBJICHHE, TEIUIOBOM 3(PQEeKT peakiyu, OCHOBHBIE THUIBl PEAKIH B HEOPraHU4YeCcKOu
XUMHUHU; POPMYIUPOBKH OCHOBHBIX 3aKOHOB M TEOPUN XUMHHU: aTOMHO-MOJIEKYJISIPHOTO YUCHHUS;
3aKOHOB COXpPaHEHHUSI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIIECTB, ABOraapo;
nepuoanueckoro 3akona J[. M. MenneneeBa; Teopun CTpOCHHMS aToMa M YYEHHs] O CTPOCHHH
BEIIECTBA; TEOPUHU AJIEKTPOIUTUUECKON JUCCOIUAIIMH U YUCHUSI O XUMHUECKON peaKilnu;
HA3bl16aMb :XUMUYECKUE 3JIEMEHTHI; COEAMHEHUSI U3YUYEHHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;
OpraHMYecKHe BellecTBa Mo ux ¢Gopmylne: MEeTaH, 3TaH, STHIICH, alleTUJIeH, METaHOJ, STaHOI,
[JIMLIEPHUH, YKCYCHas KMCII0Ta, TJII0K03a, caxapo3a;

00bscHAMYb: (PU3UYECKHUI CMBICT aTOMHOTO (MOPSIIKOBOTO) HOMEpa XUMHYECKOI'O AJIEMEHTa,
HOMeEpa Ipyniibl U repuoaa B nepuoauueckoit cucreme J[. M. Menaeneesa, kK KOTOPbIM 3JIEMEHT
MPUHAJJICIKUT; 3aKOHOMEPHOCTH M3MEHEHHs CTPOEHUSI aTOMOB, CBOMCTB AJIEMEHTOB B Ipeenax
MalbIX MEpPUOJOB M A-rpynm, a TaKKe CBOMCTB 00pa3yeMblX HMMM BBICIIUX OKCHUIOB U
THUAPOKCHUOB; CYIIHOCTh TMpoIlecca SJIEKTPOTUTHUECKON UCCOLMALMU U PEAKIH HOHHOTO
oOMeHa;

Xapaxkmepu3o8ams. XUMUYECKHE JIEMEHTHI (0T BOJIOPOAA A0 KaJIbIUs) HA OCHOBE UX MOJIOXKEHUS
B IEPUOJNYECKON cucteMe xumuueckux diemeHtoB [I. M. MenneneeBa u ocoOeHHOCTEN
CTPOEHHS UX aTOMOB; B3aMMOCBSA3b MEXAY COCTaBOM, CTPOCHHEM U CBOMCTBAMHU HEOPTraHMYECKHUX
BEIIECTB; XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKUX BELIECTB (MIPOCTHIX
BEIIIECTB — METAJUIOB U HEMETAJJIOB, COEIMHEHUH OKCHJIOB, KUCIIOT, OCHOBAHUH, aM(pOTEPHBIX
OKCHJIOB ¥ THJIPOKCHIOB, COJIEH);

onpedenams: COCTaB BEIIECTB MO UX (OpMyJiaM; BaJICHTHOCTb U CTEIIEHH OKHUCIICHUS JIEMEHTOB
B COEJAMHEHMUU; BUJbl XUMUYECKOW CBSI3U B COEAMHEHHUSAX; TUIbl KPUCTAJUIMUECKUX PEIIETOK
TBEPABIX BEIIECTB; MPUHAJIEKHOCTh BEILECTB K ONPEACIEHHOMY KJIACCY COCAMHEHMM; THUIIBI
XUMHUYECKHUX PEAKIIHi{; BO3SMOXHOCTh ITPOTEKAaHUS PEAKIMil HOHHOTO 0OMEHa;

cOCmaesAmys. CXEMbl CTPOCHHUS aTOMOB IIEPBBIX J1BAJLATH YIEMEHTOB NIEPUOIUUYECKON CUCTEMBI
. . MengeneeBa; GhopMyiabl HEOPTAaHMYECKUX COCIMHEHMM HM3YUYEHHBIX KJIACCOB BEIIECTB;
YPaBHEHHUS XMMHUYECKUX PEAKLIMHI, B TOM YHMCJIE OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX, C TOMOLIBIO
MeTO/1a 3JIEKTPOHHOT0 OajaHca;

bezonacno obpawjamscs: ¢ XUMUUECKON MOCYI0M U 1aOOpaTOPHBIM 000PYIOBaHUEM;
NPOBOOUNMb XUMUYECKUL OKCnepuMeHm. TIOATBEPKAA0IINNA XUMUYECKUI COCTaB HEOPraHUYECKHUX
COEIMHEHUH; MOATBEPKAAOIINNA XUMUUECKNE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPraHMYECKHX
BEIIIECTB; TI0 TOJIYYCHHUIO, COOMPAHUIO M PACIIO3HABAHUIO Ta3000pa3HBIX BEHIECTB (KUCIOpOa,
BOJIOPO/1a, YIJIEKHUCIIOTO ra3a, aMMHaKa); o OINpeIeIeHUI0 XJIO0pUI-, Cylib(daT-, KapOOHAT-UOHOB U
MOHA aMMOHHSI C TIOMOIIBIO0 KAYECTBEHHBIX PEaKLUii;

8bLIYUCTIAMb. MACCOBYIO JI0JII0 XUMUYECKOT0 3JIEMEHTA 0 (OPMYJIe COeTMHEHHST; MACCOBYIO JI0JTIO
BElIeCTBa B PAacTBOPE; MAacCy OCHOBHOTO BEIECTBA IO M3BECTHOW MAacCcOBOHM J0JIM MpUMeECEil;
00BEMHYIO JIOJII0 KOMIIOHEHTa Ta30BOM CMECH; KOJHMYECTBO BELIECTBA, O0BEM WIIM Maccy
BEIIECTBa 10 KOJIMYECTBY BEIIECTBA, 00BEMY UIIM MacCe PeareHTOB, WK MPOYKTOB PEaKInu;
UCNONb3086aMb  NPUOOPEemENHbIE 3HAHUA U YMEHUs 6 HNPAKMUYecKol OesmelbHOCmu U
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NOBCEOHEeBHOU JicU3HU: i1 O0€30MacHOro OOpalieHHsl C BEHIeCTBAaMH M MaTepualamMu B
MOBCEAHEBHOM JKU3HH M TPAMOTHOIO OKa3aHHs IEPBOM IMOMOIIM IPH OXOrax KHCIOTaMHU
U IIeJIOYaMu; Ui OOBSICHEHHUS OTIENbHBIX (DAKTOB M MPUPOIHBIX SBICHHI; I KPUTHUCCKOM
OLIEHKH MH(POPMAIIUHU O BEIIECTBAX, UCIOIb3YEMBIX B OBITY.

Buinyckuuk nonyuum 603mMoiCHOCHb HAYYUMbCSL

Xapakmepu3o06ams OCHOBHBIE METOJABl TIO3HAHUS XUMHYECKMX OOBEKTOB: HaOIIOJCHHUE,
U3MEpEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE;

paziuuams XUMAYECKHE OOBEKTHI (B CTATHKE): XMMUYECKHE 3JIEMEHTHI U NPOCTHIC BEILECTBA;
METaJIJIbl U HEMETAIUJIbl U XapaKTepU30BaTh OTHOCUTEIBLHOCTh MTPUHAIICKHOCTH TaKHMX 00BEKTOB
K TOW MWIM HHOW TpyIIe; OpPraHMYeCKUe M HEOPraHWYECKHE COEIUHEHUS; TUIAPOKCUIbI
(xucnopoacoaepKalyue  KUCIOTbl,  OCHOBaHHs,  aM(OTEpHbIE  TUAPOKCHUIBI);OKCHIbI
HecoJieo0pa3yIre u cojieodpasyromue (KUCIOTHBIE, OCHOBHBIC, aM(DOTEPHBIE);BAJICHTHOCTD U
CTENEeHb OKUCJICHHS; CUCTEMAaTUUYEeCKHE U TPUBHAIbHbIE TEPMHUHBI XUMUYECKON HOMEHKIATYPHI;
3HAKOBYIO CUCTEMY B XMMHUU (3HAKU U (POPMYIIBI, HHIACKCH U KO3()(PUIIMEHTBI, CTPYKTYpHBIE H
MOJICKYJISIpHbIE  (OPMYJIBI, MOJIEKYJISIPHbIE W MOHHBIE YpaBHEHHUS peaklui, IOJHbIE U
COKpaII€HHBIE HMOHHBIE YpPaBHEHHS PEAKIHH, TEPMOXMMHUYECKHE YpaBHEHHUS, 0003HAUYCHUS
CTETeHH OKUCJICHMSI U 3apsifa HoHa B GOopMyJie XUMUYECKOTO COSAMHEHHUS);

pasauyams XUMA4Yeckue o0beKThI (B AMHAMUKE): (PU3UYECKUE U XUMUYECKHE CTOPOHBI IPOLIECCOB
pPacTBOPEHHS U JUCCOLMAIUHU; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU U PEAKIIUU 0OMEHa;
CXEMBI U YPaBHEHUS] XUMHUECKUX PEAKIINH;

COOmHOCUmMb:  DK30TEPMUYECKHE PEaKIUU U PpPeaKklUd TOPEeHUs; KaTaIUTUYECKue U
(epMEeHTaTUBHbIE PEAKIIUN; METAJLI, OCHOBHBIN OKCHUJ, OCHOBAHUE, COJIb; HEMETAJUI, KUCIIOTHBIN
OKCHJI, KUCJIOTa, COJIb; CTPOSHUE aTOMa, BUJl XUMUYECKOM CBSA3H, TUI KPUCTATTUYECKON PEIIETKN
U QU3MYECKUE CBOWCTBA BEIECTBA; HAXOXKICHHUE DIIEMEHTOB B IPHPOJIE M IPOMBIIIJICHHbIE
CIocoObl X MOTYyYEHHS; HEOOXOAMMOCTh XUMUYECKOTO MTPOU3BOJICTBA M TPeOOBaHUI K OXpaHe
OKpYXarollel cpeabl; HEOOXOAUMOCTh MPUMEHEHHUsT COBPEMEHHBIX BEIECTB U MaTepHalioB U
TpeOOBaHM K 3I0pOBHECOCPEKEHUIO;

6b106U2aMb U SKCIEPUMEHTAIBHO MPOBEPATh TUIOTE3bl 0 XMMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE UX COCTaBa, CTPOEHUS U MPUHANJIEKHOCTH K ONpeAeIEHHOMY Ki1accy (FpyIIe) BELECTB;
NPOCHO3UpPO8ams CIOCOOHOCTh BEIIECTBA MPOSIBIATh OKHCIUTEIbHBIE HJIM BOCCTAHOBUTEIILHBIE
CBOICTBa C yUETOM CTETIEHEN OKUCIIEHUS AJIEMEHTOB, BXOIALINX B €r0 COCTAB, a TAKKE IPOAYKTOB
COOTBETCTBYIOLMX OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;

cocmaensams ypaBHEHUS peakUUi ¢ y4acTHEeM TUIHYHBIX OKUCIIHUTEIEH M BOCCTaHOBUTENIEH Ha
OCHOBE JIEKTPOHHOTO OallaHca;

onpeoensims BO3MOKHOCTb NMPOTEKAHHUsI XUMHUUECKUX PEAKIMIl Ha OCHOBE 3JIEKTPOXUMHUYECKOIO
psla HampsDKeHUH MeTaJsIoB, psfa JIEKTPOOTPULATENbHOCTH HEMETAJJIOB, TaOJHILBI
PacTBOPUMOCTH U Y4ETA YCIOBUM NIPOBENCHUSI PEAKIIUI;

npogooUmMs pacyémsl MO XUMHUYECKHUM (GopMylaM U YpaBHEHHSIM: JUIsl BbIBOJA (HOPMYIIbI
COEJIMHEHUS [0 MacCOBBIM JOJISIM 3JIEMEHTOB; IS IPUTOTOBJIEHUS PACTBOPA C UCIOJIB30BaHUEM
KPUCTAJNIOTU/IPATOB; Ul HAXOXJAEHUS JOJM BBIXOJA MPOJYKTa pEakUd IO OTHOIICHHUIO
K TEOPETHYECKH BO3MOXXHOMY; C UCIHOJIb30BaHueM mpaBmwia [eit-Jlroccaka 00 0O0BEMHBIX
COOTHOIIIEHUSX Ia30B; C UCHOJIb30BAHUEM MOHATHI «KMOJIbY», «MMOJIbY, «4UCI0 ABOTaapo»; Mo
TEPMOXUMHUYECKAM YPABHEHUSM PEaKITiH;

nPOBOOUMb XUMUYECKUL dKCnepumenm ¢ HEYKOCHUTEIbHBIM COOJIOZACHUEM IpPaBUI TEXHUKU
0€30MacHOCTH: IO YCTAaHOBJIEHUIO KaU€CTBEHHOT'O M KOJIMYECTBEHHOI'O COCTaBa COETUHEHUS; TPU
BBITOJIHEHUH HCCIIE0BATENECKOTO MTPOEKTA; B IOMAIIHUX YCIIOBHSIX;

ucnob306ams MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIMU ISl BBIMOJTHEHHS POEKTOB M y4EOHO-
UCCIIEIOBATEIbCKUX PabOT MO M3YYEHHIO CBOWCTB, CHOCOOOB TMOJYYEHHUS M PACHO3HAHUS
BEIIECTB;

onpedenams UCTOUHUKHA XUMHUYECKOH HMH(pOpMalMHU, MPeICTaBlIATh CIIUCOK MH(POPMAIIMOHHBIX
pECYpCcOB, B TOM YHCJIE€ W HAa MHOCTPAHHOM S3bIKE, FOTOBUTh MH(OPMALIMOHHBIA MPOAYKT U
IIPE3EHTOBATH €r0;
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00vbeKmugHo oyenusams WHPOPMALMIO O BEIIECTBAX M XUMHYECKUX IPOLECCAX, KPUTHUYECKU
OTHOCHTCSI K TICEBJOHAYYHOU HH(POPMAIIH, HEA0OPOCOBECTHON peKiaMe B CPEIICTBAX MAaCcCOBOM
uHpOpMaLNH;

co30a8amv MoOeny N CXEMbI JUI pellieHus] y4eOHbIX U MTO3HABATEIIbHBIX 3a/1a4.

I1.Conep:xanue yueOHOIro npeamera
8 kuacce

HavanbHble MOHATHS U 3aKOHBI XUMHUH (2049)

Tena u BemectBa. CBOMCTBa BelIECTB. DTaJlOHHBIE (U3NYECKHE CBOWMCTBA BEIIECTB.
Martepuansl 1 MaTepuagoBeieHue. Poiib XUMUM B ®U3HU COBpEMEHHOTro oluiecTBa. OTHOIIEHHE
o0rIecTBa K XUMHUH: XeMOopmIns 1 xeMo(poOusi.

Meroasl u3ydenuss xumuu. HaOmronenwe. DkcnepuMmeHT MopenupoBanue. Mojenu
MaTepuaibHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azpr. XKunkoctu. Tsépaple BemecTBa. B3auMHble nepexonbl MEXIy arperaTHbIMHU
COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOmmmanus) u aecyOnumMarusi, KOHJISHCAlUs U HCIapeHne,
KPUCTAJUIN3aLUs U [IJIABJICHUE.

®usnueckue sABiIeHU. YuCThle BEIECTBA U CMECH. | OMOTEHHBIE U IT'€TEPOr€HHBIE CMECH.
Cmecu razoo0pasnble, kujkue u TBEpAbIe. CrocoObl pa3feNieHus CMeceil: MeperoHka, Wiu
JUCTWUISALMS,  OTCTauBaHue,  (UIbTPOBAHUE,  KPUCTAUIM3ALMsl WM  BbIIApUBAHUE.
Xpomarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00paTOPHOI MPaKTUKE, HA TPOU3BOJCTBE U B
OBITY.

XUMHUYECKHE D3JIEMEHTBl. ATOMBI U MoOJIeKyJdbl. [IpocTble W CIOXHBIE BellleCTBa.
AmtoTponus Ha npumepe Kuciaopoaa. OCHOBHbBIE MOJIOKEHUSI ATOMHO-MOJIEKYJISIPHOTO YUEHMSL.
Hownsl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CUMBOJIBI) XHMHUYECKHX 3JEMEHTOB. MHdopmarms, KOTOPYHO HECyT 3HaKd
XUMUYECKUX 3JIEMEHTOB. OTHUMOJIOTMSI HAa3BaHUW HEKOTOPBIX XHUMHYECKUX JIIEMEHTOB.
[lepuoanueckas tabiuua xumuueckux sieMeHToB [[. M. MenzeneeBa: KOPOTKONEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproast u rpynnsl. [ aBHas u moOoYHas MOATPYIIIBL, UITU A- U
b-rpynnsl. OTHOCUTENbHAS aTOMHAs Macca.

Xumnueckue (opmynsl. Munekcel u kodpduuuentsl. OTHOCUTENbHAS MOJEKYJISIpHAs
Macca. MaccoBasi 1oJil XUMHUYECKOIO 3JIEMEHTa B COeqUHEHUH. MHpopmalus, KOTOpYI0 HECyT
XUMHYECKHE (HOPMYJIBL.

Banentnocts. CtpykrypHBIE (GOpMYIbl. XUMHUYECKHE DJJIEMEHTHI C IMOCTOSSHHOM U
NEpEeMEHHOI BaJleHTHOCThIO. BBIBOJ (opMynbl coenuHeHHs 1Mo BajeHTHOCTU. OmpenerneHue
BaJEHTHOCTH XUMHYECKOI0 »dJIeMeHTa 1o ¢opmyne BemecTtBa. CocTaBieHue Ha3BaHUUN
COEIMHEHUH, COCTOSALINX U3 ABYX XUMHUYECKUX JIEMEHTOB, I10 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA
COCTaBa BEUIECTB.

XUMUYeCcKUe peakuu. PeareHTsl 1 NpoyKTsl peakiuy. [I[pu3Haku XUMHUYECKUX PEAKIIUH.
VYcnoBus uX TOpoTekaHuss U OpekpauleHus. Peakuuu ropeHus. OK30T€pMHUECKHE U
DHAOTEPMHUUYECKNE PEAKIIUH.

3aKOH COXpaHEHHs MaccChl BEIIEeCTB. XuMuieckue ypaBHeHUs. CocTaBleHNEe XUMUYECKUX
ypaBHeHMH. THpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukanus XuMHUYEeCKUX peakiuil MO COCTaBy M YMCIY PEareHTOB U MPOIYKTOB.
Tumnbl XUMUYECKHUX peakuui. Peakimu coeluHEHMs, pas3/IOKEHUs, 3aMelleHHs M OOMEHa.
KaranusaTopsl u kaTanms.

JlaGopaTopHbie ONBITHI

* O3HaKOMJICHHE C KOJUIEKIHEH TabopaTOpHOI TOCYIBI.

* [IpoBepka repMETHIHOCTH MPUOOPa JIsI TIOTYUEHUSI TA30B.

* O3HaKOMJICHHE C MHHEpaJIaMy, 00pa3yIIIUMU TPAHUT.

* [IpuroroBiieHre reTeporeHHON CMECH MOPOIIKOB CEPBI C JKETE30M U UX pa3/eIeHHe.
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* BzauMoelicTBHE pacTBOPOB XJIOPUIOB U MOAUIOB KIS C paCTBOPOM HUTpaTa cepedpa.

* [Tomyaenne ruapokcuaa meau(ll) u ero B3anMoeiicTBHE ¢ CEPHON KHCIOTOM.

* B3aumogencTBre pacTBOpa COAbI C KUCIOTOM.

* [IpoBepka 3ak0HA COXpaHEHUsI MACcChl BEIIECTB HA IPUMEPE B3aUMOICUCTBUS IEIOUYH C
KHCJIOTOM.

* [TpoBepka 3akOHA COXpaHEHUSI MACChl BEIIECTB HA MPUMEPE B3aUMOJICUCTBUSA IIETOYH C COJIbIO
xeneza(Ill).

* PasznokeHue nmepokcuia BoAopo aa ¢ momoinbio okcuaa mapranna (IV). 11. 3amemnienue
JKEJIe30M MEU B MEHOM KYIOpOCE.

Ipaxmuueckas paboma Nel no meme " [Ipasuna mexnHuku 6e30nacHOCMuU U HeKOMopbvle 8Ubl
pabom 8 xumuueckou 1abopamopuu (kabureme xumuu)".

Ipaxmuyeckas paboma Ne2 no meme "Habniodenue 3a copswetl cee4ou’” .

Ilpaxmuueckas paboma Ne3 no meme " AHanu3 1nouBsl (aHajgor paboTel «OYUCTKA MOBApEHHOMN
conm»)".
Konmponvnas paboma Ne 1 no meme «HauanvHvle noHAmMus u 3aKOHbL XUMUU

BaxHelilue npeacraBuTe/ M Heopranmyeckux Bemects. KojimuecTBeHHbIe OTHOLICHUS B
xumuu (18y)

Cocras Bo3ayxa. [TousTre 06 00bEMHOM 1071€ ((p) KOMIIOHEHTA TPUPOIHON Ta30BO
cMecH — Bo3ayxa. Pacuét o0béMa KOMIIOHEHTa ra30BOil cMecH o ero 00bEMHOM 1011e U
Hao000pOT.

Kucnopon. O3omn. [Tonyuenue kucnopona. CoObupanue u pacrno3HaBaHue KUCIOPOa.
XUMHYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOICHCTBUE C METAJNIAMU, HEMETAJIJIAMU U CJIIOKHBIMHU
BewectBamu. [Ipumenenne kucinopona. Kpyrosopor kucnopona B npupo/ie.

Oxcunel. OO6pazoBanue Ha3BaHUH OKCHIOB 0 UX (popmyrnam. CocraBierue Gopmy
OKCHJIOB 10 MX Ha3BaHUsAM. [IpencraBuTeny OKCUAOB: BOJIa U YIIEKUCIbIN ra3, HerameéHas
U3BECTb.

Bonopon B npupoae. dusnveckne 1 XUuMUYECKUE CBOMCTBA BOJAOPO/IA, €r0 MOJyUYEHUE U
MpUMEHEHHE.

Kucnotsl, ux coctaB u ux kiaccudukamus. Muaukaropel. Tabmuia pacTBOPUMOCTH.
CepHas U coystHasi KUCJIOTHI, UX CBOMCTBA M IPUMEHEHHUE.

Comm, ux cocrtaB u Ha3BaHus. PacTBopumocTh coneil B Bone. IlpencraBurenu comneil:
XJIOpUJI HaTpus, KapOoHaT HaTpusl, pocdaT KanbLus.

[TocTostnnass ABoraapo. KomunuectBo BemectBa. Monbs. MomsipHas Macca. KpatHbie
€IMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KWJIOMOJb, MUJUIUMOJISIpHAs U
KHJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuétsl ¢ ucnoap30BaHNEM MOHITHI «KOJTUYECTBO BEIIECTBAY, «MOJIIPHAS Maccay,
«MOCTOSIHHAsE ABOTagpo».

3akoH ABoraapo. MossipHblil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TUIOTHOCTh
rasa o JApyromy rasy.

KparHple enuHMIIBI H3MEpPEHUS — MWUIMMOJSPHBIA W KUJOMOJSPHBIM 00BEMBI
ra3o00pa3HbIX BEILIECTB.

Pacu€tpl ¢ uncCnonb30BaHMEM MOHATHI «KOJWYECTBO BEIIECTBA», «MOJISPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPOY.

IMuapocdepa. KpyroBopot Bojibel B ipupoie. PU3nyecKkne i XUMHIECKHUE CBOMCTBA BOIBI:
B3aUMO/ICHCTBUE C OKCUAAMHU.

OcHoBaHus, HMX cOCTaB. PacTBOpUMOCTh OCHOBaHHMI B Boje. V3MeHeHue OKpacku
WHJIUKATOPOB B IeNOo4HOM cpene. lIpencraButenu menouyed: TMAPOKCUIBI HATPUA, Kalus U
KaJIBITHSL.
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PactBopurens u pactBopéHHOE BewecTBo. PactBopel. PactBopenue. I'maparsl. MaccoBast
JI0JI1 PAaCTBOPEHHOTO BewlecTBa. Pacd€rsl, CBsI3aHHBIE € MCIOJIB30BAHNUEM IOHATHSA «MACCOBas
J10JIs1 paCTBOPEHHOI'O BELIECTBAY.

JlabopaTopHbIe ONBITHI

* [IoMmyTHEHNE N3BECTKOBOM BOJIbI TP NMPOIYCKAHUU YIJIEKUCIIOTO rasa.

* [Tonmydyenne Boopoaa B3aMMOIEHCTBUEM LIUHKA C COJITHOM KUCIIOTOM.

* Pacnio3HaBaHue KHCIOT C MOMOILBIO HHIUKATOPOB.

* MI3MeHeHne OKpacKyu UHAUKATOPOB B HIEJIOYHOH cpelie.

* OszHakoMiIEHME C IIpernapaTaMM JAOMAalIHEW WIM IIKOJIbHOW alTe4yKU: pacTBOpaMu
IIEPOKCHUA BOJOPOIa, CHUPTOBOM HACTOMKH HOJa, aMMHAKA.

Ilpaxmuueckas paboma Ne4 no meme "llonyuenue, cobupanue u pacno3nasanue Kuciopooa'.
Ilpakmuueckas paboma Ne5 no meme" Ilonyuenue, cobupanue u pacno3nasanue 6000pooa".
Ilpaxmuueckas paboma Ne6 no meme "llpucomosnenue pacmeopa ¢ 3a0aHHOU MACCOBOU 00.ell
pacmeopénHo2o seuecmasa’.

Koumponvnas paboma Ne 2 no meme«Baxuenime npecTaBUTENIM HEOPTAHUUECKUX BEIIECTB.
KonnuecTBeHHBIC OTHOIICHHUS B XHMHU)

OcHOBHBIE KJIACChl HEOPraHUYecKux coequHenui (1049)

O6oOmenue cBeAcHUH 00 OKCHIax, WX KiIacCH(UKAIMKM, HA3BaHUSAX W CBOHCTBax.
CrocoO0bI MOTy4eHHs OKCHIIOB

OcHoBaHus, UX Kiaccudukanus, Ha3BaHUS U CBOWCTBa. B3ammoelicTBHE C KHUCIOTaMH,
KHCIIOTHBIMH OKCHJaMU U CcoJiiMH. Pa3nokeHue HepacTBOPUMBIX oOcHoBaHUM. CrocoObl
MOJIYYEHHUS] OCHOBAHMIA.

Kucnotel, ux knaccudukanus W Ha3BaHus. OOmue XWMHUYECKHE CBOMCTBA KHCIIOT.
B3aumoneiicTBue KHUCIOT € MeTaulaMu. ODJIEKTPOXUMUUYECKUU psAJl HaANpsHKEHUM METasuioB.
BzamMogneiicTBHe KHCIIOT ¢ OKCHAAMH METaLI0B. B3amMojeiicTBHE KUCIOT ¢ OCHOBAHUSIMH —
peakiusi HeWTpanu3auuu. B3aumopeiictBue Kuciot ¢ consMu. [lonydeHne OeCKUCIOPOIHBIX U
KUCJIOPOACOAECP/KAIIMNX KUCIIOT.

Comu, ux xknaccuukauss U CBOicTBAa. BzammopeiicTBue cojell ¢ MeTaiaMu,
0COOEHHOCTH ITHX peakuuil. B3aumoeiicTBre coseii ¢ coysimu.

I'eneTnueckue psiabl MeTauia U HeMeTaula. ['eHeTHyeckas CBsI3b MEXKIY Kiaccamu
HEOPraHWYECKUX BEIIECTB.

JlabopaTopHbIe ONBITHI
* B3aumoeicTBrE OKCHIa KaJbIIUs C BOJOM.
* [JToMyTHEHHE U3BECTKOBOM BOBI.
* Peakuusi HEUTpanu3alum.
* [Tonyuenne ruapoxcuaa meau(Il) u ero B3anmoelicTBre ¢ KUCIOTOM.
* Paznoxenue ruapoxcuna meau(1l) mpu narpesanuu.
* B3aumoeicTBHE KUCIOT C METaJLJIaMU.
* B3aumoecTBHE KHUCIIOT C COJISIMH.
* O3HAKOMIICHHE C KOJIJICKIIUEH COIeH.
* B3aumopeiictBue cynbdata meau(ll) ¢ xxenesom.
* B3aumoeicTBHE COJICH C COJISIMH.
* I'eHeTnueckas CBsA3b MEXAY KJIAaCCaMU HEOPraHMYECKUX BEIIECTB HA NMPUMEPE COCAMHEHUH
MEJIH.

Ilpakmuueckas paboma Ne 7 no meme «OCHOBHBIE KJIACChl HEOPTAHMYECKUX COCIUHEHUUN
(pemieHUE YKCIIEPUMEHTATBHBIX 33/1a4)».

Koumponvnas paboma Ne 3 no teme «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTMHEHUI



,ﬂ,OKyMEHT noanucaH 3J'IEKTpOHHOI7I noanuncbio.

IlepuoanyecKkuil 3aKOH U EPHOANYECKAsA CHCTEeMa XUMHYeCKUX dj1eMenToB 1. U.
MenneneeBa. Ctpoenue atoma (8u)

EcTtecTBeHHBIE CceMENCTBA XMMHUYECKHMX JJIEMEHTOB: ILEIOYHBIE M ILEI0YHO3EMEIIbHBIC
METaJUIbl, TAJIOTeHbI, HHEPTHBIE (O1aropoanbie) ra3el. AMdoTepHOCTh. AMQPOTEpHBIE OKCUIBI U
ruapokcuasl. KommiekcHeie coin.

Otkpsitue J[. . MenaeneeBbIM NEpUOANYECKOTO 3aKOHA U CO3/JaHUE UM NIEPUOIUYECKON
CUCTEMBI XMMHUYECKUX JICMEHTOB.

ATOMBI Kak (hopMa CyIIECTBOBAHHMS XMUMHYECKHX 3JeMEHTOB. OCHOBHBIC CBEICHHUS O
CTPOCHUU aTOMOB. JloKa3aTelnbCTBa CIIOKHOCTH CTpoeHus aroMmoB. OmnbiTel Pesepdopaa.
[TnanerapHast MOZIENIb CTPOEHUS aTOMa.

CoctaB aTrOMHBIX sAep: HPOTOHBI, HEUTPOHBL. OTHOCUTENBbHAs aTOMHAas Macca.
B3anMOCBs3b NOHATUN «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsl Maccay.

Mukpomup. OinekTpoHbl. CTpoeHHE DJJIEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKUX
aneMeHToB 1—20. [ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. @usnuecknii cMbici cuMBOMKK llepuoguyeckoit cucrembl. CoBpeMeHHas
(dbopMynupoBKa NEPUOINUECKOT0 3aKOHa. V3MeHeHus: CBOMCTB 3JIEMEHTOB B IEPUOAAX U IpyIIax
Kak (DyHKIMSI CTPOCHHUS IIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa JJIEMEHTa-METaUla U JJIEMEHTa-HEMETaula [0 MX IIOJIOKEHUIO B
NEPUOANYECKON crucTeMe XuMHuecKux anemenToB 1. M. Menneneesa.

JlaGopaTopHble ONBITHI
* [Toryuenne ampoTEpHOTO THIPOKCHIA U UCCIETIOBAHNE €TO CBOWCTB.

Xumuueckasi cBsizb. OKHCJIUTEIHLHO-BOCCTAHOBUTEIbHbIE peakiuu (8)

Honnas xumuueckasi cBsizb. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJJIOB U HEMETAJLJIOB.
Cxembl 00pa30BaHUsS MOHHOW CBSI3U JUIsl OMHApHBIX coequHEHHM. MOHHBIE KpHUCTalInYecKue
peméTky U (HU3MYECKHEe CBOWCTBA BEIISCTB C 3TUM THUIOM peméTok. [lonarue o GopmynbHON
€IMHULIE BELECTBA.

KoBasienTHast XuMu4ecKas CBsI3b. DJIEKTPOHHBIE U CTPYKTYypHBIC dopmynsl. [loHsTHe o
BajieHTHOCTH. KoBajieHTHas HemomsipHas CBs3b. CxeMbl 00pa3oBaHUs KOBAJCHTHOW CBSI3W TS
OMHApHBIX coeAMHEHUN. MoJIeKyIsIpHbIE U aTOMHBIE KPUCTAJUIMUYECKHE PEIIETKH U CBOMCTBA
BEILIECTB C 3TUM TUIIOM PELIETOK.

DNeKTpOOTpULATENIbHOCT. PsAn  anexTpooTpunatenbHocTH. KoBaneHTHas mossipHas
XuMH4deckast cBs3b. Jumons. CxeMbl 00pa3oBaHMs KOBAJIEHTHOM MONSIPHOM CBSI3U 111 OMHAPHBIX
coeTMHEHU . MOJIEKYIISIpHBIE U aTOMHBIE KPUCTAJUIMYECKUE PEMIETKU U CBOMCTBA BEIIECTB C ’TUM
TUIIOM PEILETOK.

Meramumueckass XHMHYECKass CBSI3b M METaJUIMYECKas KPUCTALNIMYECKas pPEIIETKa.
CBoiicTBa BEUIECTB C ITUM THUIIOM pelIETOK. EnMHas npupoia XUMUYECKUX CBA3EH.

Crenenb okucnenus. CpaBHEHUE CTENIEHU OKUCIIEHMS U BaJleHTHOCTHU. [IpaBuia pacuéra
CTEeTeHe OKUCIeHHs 110 PopMyIaM XUMUYECKUX COeTUHEHUH.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OnpezeneHue CTeneHed OKUCICHUS s
AIIEMEHTOB, O0Opa3yIOIIMX BEIIECTBAa pa3HbIX KiaccoB. Peaknuu WOHHOrO OOMEHa WU
OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIE peakinu. OKHCINTENhr W BOCCTAHOBHUTENb, OKUCICHHE W
BoccTaHOBJeHHE. (COCTaBIEHHE YPABHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUn
METO/IOM IJIEKTPOHHOTO OajaHca.

JlaGopaTopHbie ONBITHI
* M3roroBienrne MoAeNN, WILUTFOCTPUPYIOLIEH CBOMCTBA METANIMUECKON CBSI3U



JLOKYMeHT noAnucaH 3NeKTPOHHOMN NOAMUCHIO.

Koumponvnas paboma Ne 4 no meme «llepuoouueckuii 3aKon u nepuooudeckas cucmema
xumuyeckux snemenmos J[. HU. Menoeneesa. Cmpoenue amoma. Xumuueckas c6s3b.
OKucaumenbHo-60CCMaHOBUMENbHbIE PEAKYUUY

IMoBTOpenue (64)

HauanpHble MOHATHS W 3aKOHBI XUMHH. BakHeHITHEe MpeACcTaBUTEIM HEOPTaHUYECKUX
BemecTB. KonnuecTBeHHbIE OTHOIIEHUST B XUMUU. OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHui. [lepuoguyeckuili 3aK0OH U EPUOAMYECKAsI CUCTEMa XUMUYECKUX 3iemeHToB . 1.
MenneneeBa.  Crtpoenue aroma. Xumudeckas CBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIuu

9 kjacc

IoBTOpeHue u 00001MIeHNe CBeIeHUIT 0 Kypcy 8 kiacca (54)

bunapnsie coenqunenus. OKCHABI cOIe00pa3yrolue 1 HeECOIeo0pasyronue.
['uapokcubl: ocHOBaHMS, aM(POTEPHBIE THIPOKCUIBI, KHCIOPOICOACPKAIIUE KUCTOTHI.
Cpennue, KUcibie, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o0mieHne CBECHU O XMMHUYECKHUX peakuusx. Kimaccupukanus XMMHYECKUX PEeaKIuil 1Mo
pa3IMYHBIM NIPU3HAKAM: COCTAaBY U YUCIY PEarupyoUIX U 00pa3yroIIuXCs BEIIECTB, TEINIOBOMY
addekry, o00paTUMOCTH, W3MEHEHHIO CTEICHEH OKHCIICHUS JJIEMEHTOB, 00Opa3yroImux
pearupyroiue BeleCTBa, arperaTHOMYy COCTOSIHUIO pearupyromux BelIeCTB, MCIOIb30BaHUIO
KaTajau3aTopa.

[lonsiTHE O CKOpPOCTH XUMHYECKOW peakuuu. DakTophl, BIUAIOIIME HA CKOPOCTh
XUMUYECKUX PEAKLUUU: IPUPOJA pPEArupyroIIMX BELIECTB, UX KOHICHTPALMs, TEMIIEparypa,
IUIONIA/Ib COMPUKOCHOBEHHUS, HATMYUE KaTanu3aropa. Karanus.

JlaGopaTopHble ONBITHI

* B3auMoielicTBME aMMHUaKa U XJIOPOBOJAOPO/Ia.

* Peakuyst HEeUTpanu3aluu.

* Habmonenne termnoBoro a3 dexra peakimu HedTpan3aluu.

* BzaumonetictBue cepHoit Kuciotsl ¢ okcuaom meau(1l).

* Pazno)keHue nepokcuia BOJOpoaa ¢ MOMOIIBIO KaTaia3bl KapToders.

*3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKIuu OT IPUPObI PEarupPYIOLINX BEIIECTB HA IPUMEPE
B3aUMOJICHCTBUSL PacTBOPOB THUOCYNb(ara HAaTpus uxjopuaa Oapus, THOCydb(dara HATpUi U
COJISHOW KHUCIIOTHI.

*3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIM OT MPUPOIbI METAIUIOB TIPU UX B3aUMOJICUCTBUHU
C COJITHOM KUCJIOTOM.

*3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEaKIM OT MPUPOIbI KUCIOT MPU UX B3aUMOJCHCTBUU C
JKEIIE30M.

*3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIUN OT TEMIIEPATYPHI.

* 3aBHCUMOCTb CKOPOCTH XMMUYECKOHN pEeaKIuu OT KOHIIEHTPALIUH.

*3aBUCHUMOCTh CKOPOCTH XMMHYECKON PEaKIMU OT TIJIOIIAN COMPUKOCHOBEHUS PEAarupyronmx
BEILIECTB.

*3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIMU OT KaTaJIu3aTopa.

XuMH4YeCcKHe peakui B pacTBopax 3JieKkTpoanTon (10q)

[Tonsitne 00 HSIEKTPOIUTHYECKON TUCCOIMAIIUU. JIEKTPOIUTHI W HEIJIEKTPOJIUTEHI.
MexaHu3M JHCCOLMAIMA  BJIEKTPOJUTOB C Pa3IMYHBIM  XapakTepoMm CBs3u. (CTeneHb
ANEKTPOIUTHYECKON Arcconnanuu. CUIbHBIC U C1a0bIe JIEKTPOITUTHL.



[LOKYMEHT NOAMUCaH 3NEKTPOHHOM NOAMUCHIO.

OCHOBHBIE TIOJIOKEHHSI TEOPHH DJIEKTPOJUTHYECKOW aucconmanuu. Kiaccudukamms
MOHOB M MX CBOMCTBa. KHCIOTHI, OCHOBaHUS M COJIM Kak 3JEKTpONUThl. VX kimaccudukanus u
JUCCOLMALUS.

OO0mue XUMHYECKHE CBOWMCTBA  KHCIOT: H3MEHEHHE OKpPAackd HMHAUKATOPOB,
B3aMMOJIEICTBHE C METAJUIAMU, OKCHJIaMHU M THJIPOKCHIaMU METAJUIOB U COJIIMU. MOJIeKy s pHbIE
Y MOHHBIE (IIOJIHBIE U COKPAIEHHBIE) YPABHEHUS PEaKLMi. XMMUYECKHI CMBICI COKpaLIEHHBIX
YpaBHEHUU. Y CIOBUS MPOTEKAHUS PEAKLIHUN MEXAY 3JIEKTPOJIUTAMH 10 KOHIA. P akTUBHOCTH
METAaJIJIOB.

OO0mue XMMHUYEeCKHUEe CBOWCTBA ILEIOYEH: B3aUMOJICHCTBUE C KHCIOTaMHU, OKCHIIaMHU
HEeMeTa/IoB, cojsMu. OOmmMe XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aUMO/ICHCTBUE C KUCIOTAMH, PA3JIOKEHUE IIPU HATPEBAHUU.

OO0mue XWMHUYECKHME CBOWCTBA CpEOHUX COJIeH: B3aUMOJEUCTBHE C KHCIOTAMH,
11eJI09aMHU, COJISIMU U MeTaJulaMu. B3auMoIelicTBUE KUCIBIX COJIEH CO IIEII0YaMH.

I'maponns kak OOMEHHOE B3aMMOJCHCTBHE coJyieil ¢ BOJAOW. ['Maponu3 coiau CHIBHOTO
OCHOBaHUS U cjaboi KucioThl. ['Maponu3 comu ciaboro OCHOBaHUWS U CUJIBHOW KHUCIJIOTHI.
Bonoponusriit mokazarens (pH).

CBoiicTBa KHCIIOT, OCHOBAaHUM, OKCUJOB M COJEH B CBETE€ TEOPHUM SJIEKTPOIUTHUYECKOU
JTUCCOLIMAIIMU U TIPEACTABICHUIN 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

JlaGopaTopHble ONBITHI

* luccounanus cinalbIX 3JIEKTPOJUTOB Ha IPUMEPE YKCYCHOWU KHCIIOTHI.
* lI3MeHeHNe OKpacKu MHAMKATOPOB B KUCIOTHOM CpeJie.

* Peakuys HeMTpanu3anuy pacTBopa IEIOYN Pa3INnYHbIMU KUCIOTAMH.
* [Tonyuenue ruapoxcuaa meau(Il) u ero B3auMoaelicTBre ¢ pa3IuYHBIMU KUCIOTAMHU.
* B3aumopelicTBue CuibHbIX KUCIOT ¢ okcugoM meau(Il).

* B3aumoiencTBre KUCIOT ¢ METaJUIaMHU.

» KauecTBeHHas peakius Ha KapOOHAT-HOH.

* [TonmydyeHnue cTyaHs: KPEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakiiys Ha XJIOpUI- WU CYIb(PaT-UOHBI.

* lI3MeHeHne OKpacku MHANKATOPOB B IIEJIOYHOM CpeJie.

* B3auMo1eliCTBME ET0YEH C YTIEKUCIBIM Ia30M.

» KayecTBeHHas peakiys Ha KAaTHOH aMMOHMUSI.

* [Tonryuenue runpokcuaa menu(Il) u ero pasnoxenue.

* B3aumopelicTBie kapOOHATOB C KMCIOTAMH.

* [Toryuenue runpokcuaa xenesa(Ill).

* B3aumopeiicTBue xenesa ¢ pactBopoMm cynbdarta meau(Il).

Ilpakmuueckass paboma Nel no meme  «PemieHne SKCIEPUMEHTANBHBIX 3a7a4 10 TeMe
«DNEKTPOIUTHIECKAS TUCCOLIUALIHS» .
Koumponvnas paboma Nelno meme "Xumuueckue peaxyuu ¢ pacmeopax 21ekmpoaumos”.

HemeTtanabl u ux coequHeHus (254)
CrpoeHue aToMOB HEMETAUIOB M HUX IMOJIOKEHHUE B MEpUOAUYECcKOl cucreme. Psn
ANEKTPOOTpHUIaTENIbHOCTU. KpHucTalmnyeckue pemeTku HEMETAIOB — IMPOCTHIX BEIIECTB.



[ OKyMeHT noanucaH 3NeKTPOHHOW NOAMUCHIO.
®uznyeckue cBoNCTBa HeMeTaIoB. O0IIMe XUMUYECKIE CBOMCTBA HEMETAIIJIOB: OKUCIUTEIbHBIE
U BOCCTaHOBUTEIIbHBIE.

lanmorensl, cTpoeHrne HUX aTOMOB M MOJeKyJl. DPU3NYECKMEe U XUMHYECKHE CBOWCTBa
raJIoreHoB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIor€HOB B 3aBUCHMOCTH OT MX MOJIOKEHUS B
NEePHOANYECKOl cucteme. HaxoxIeHne raJloreHoB B IPUPOJIC U UX MOTy4eHue. bruonoruueckoe
3HAUEHUE W MPUMECHECHHE TaJIOTCHOB.

lamoreHOBOOPOABI W COOTBETCTBYIOIIME WM KHCIOTHI: IIJIABUKOBAsi, COJISTHAs,
OpomoBogopoHas, KWomoBogoponaHas. ['amoreHuapl. KauecTBeHHBIC peaklnMyd HA TaJOTCHUI-
nonbl. [I[puMeHenue coeAMHEHNU TalOreHOB.

Obmas xapaxrtepuctuka snemMeHToB VIA-rpynnel. Cepa B mpupoge u e€ MorydeHue.
AmnotponHele MoauduKalMK cepbl W UX CBONCTBAa. XHMMHMYECKHE CBOICTBa cephl U €&
MPUMEHEHHE.

CepoBOJOpOI: CTPOCHUE MOJICKYIIBI, (PU3HUECKUE U XUMUYECKHE CBOWCTBA, OJYICHUE U
3nauenue. CepoBomopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIOMUHODOPEIL.

Oxcun cepoi(IV), cepuucrast kucnora, cynbdurel. KauecTBeHHas peakuusi Ha Cyinb(ur-
HOH.

Oxcun cepri(VI), cepnas kucnota, cynbharsel. Kpuctanmoruapats.

Cepnas KHCTIOTa KaK CUIIbHBIN 3JIeKTPOIuT. CBOICTBa pa30aBIeHHOM CEPHOM KUCIOTHI KaK
TUMIUYHON KUCJIOTHI: B3aUMOJICHCTBUE C METa/JIaMU, OCHOBHBIMU U aM(OTEpHBIMH OKCHIAMH,
OCHOBaHUSMHU M aM(OTEpHBIMH THAPOKCUAAMHU, coisiMu. KauecTBeHHas peakuus Ha cynbdar-
HOH.

OO6m1ast xapakTEepUCTHKA JIEMEHTOB VA-Tpynnbl. A30T, CTPOCHHUE €ro aTOMa U MOJICKYJIBI.
Ousnueckue W XUMHUYECKHE CBOICTBA W TPUMEHEHHE a30Ta. A30T B IIPHPOJIE M €ro
Ouosiornueckas posib.

AMMHUaK, CTpoeHUE MOJIEKYIbI U (U3NYECKUE CBOMCTBA. AMMUAYHAas BOJA, HAIIATBIPHBIN
CIUPT, THIpAT aMMHaka. J[OHOPHO-aKIENTOPHBIM MeXaHU3M OOpa30BaHUSI CBS3H B KaTHOHE
amMmMoHHMs. BoccraHoBuTeNnbHBIE CBoOiicTBa ammuaka. Conu aMMOHHS U UX TPHMEHEHHE.
KauecTBeHHas peakiius Ha KaTHOH aMMOHHUSI.

Oxkcuapl a30Ta: HECOJICOOPA3YIONINE W KUCIOTHBIE. A30THCTas KHCIOTA U HUTPUTHI.
A3oTHas KuCiI0Ta, €€ MmojiyueHue u cBoiictea. Hutpartsl.

®ocdop, crpoenue atoma u amnorponus. Pochuasl. Dochun. Oxeun pochopa(V) u
docdopuas (oprodochopnas) kucinora. Docdarsr.

OOmiast xapakTepucTHKa 3JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOEHHUS AaTOMOB,
IPOCTHIX BEIIECTB M COEMHEHUH B 3aBUCUMOCTH OT IOJIOXKEHUS SJIEMEHTOB B NMEPHOAMYECKON
cucreMe. Yriepoa. AJIOTpOIIHbIe MOIUGUKAIMK: anma3, rpadut. AMOpdHBII yriaepon: caxa,
aKTUBUPOBAHHBIM yroib. Ajxcopbums. XuMudeckue CBOHCTBa yriepoga. Kokcoxumuyeckoe
MIPOU3BOJICTBO U €T0 MpoAyKius. Kapoumbl.

Oxkcun yrnepona(Il): ctpoenne monexysbl, moiydenue u cBoiictBa. Okcun yraepoaa(IVv):
CTPOEHUE MOJICKYJIbI, MMOJYYEHUE U CBOMCTBA. YToJibHasA KuciaoTa. CoOJId YroJIbHOM KHUCIOTHI:
KapOOHaThI U THJIPOKapOoHaThl. TexHudyeckas 1 MUIeBas coja.

Opranuyeckast XUMHS. YTIEBOJOPO/IBI.

MeTtan, 3TaH U TpPOMaH KakK MpeJeNibHble (HACHIIICHHBIE) YTJIEBOAOPOJbI. DTHICH H
alleTUIeH KakK HempeaenbHble (HEHACBHIEHHbIE) YIIeBO0opobl. CTPYKTypHBIE (OPMYIIbI
BeiecTB. ['opeHue yrineBo1opo1oB. Peakiiuu neruapupoBaHust MpeaesIbHbIX YTIEBOIOPOIOB.



[ OKyMeHT noanucaH 3NeKTPOHHOW NOAMUCHIO.

CrnupThl. DTUIOBBIA CIUPT, €T0 MOJyYCHHUE, IPUMEHEHHE U (DU3UOIOTHIECKOE JICHCTBHE.
TpéxaTOMHBIN CIUPT MIMLIEPUH. YKCYCHAs! KUCIIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenne aroma U HaxoxjaeHue B npupone. Cummuuasl u cuiad. CBoMCTBa
kpemumsi. Oxcun kpemuusa(1V). KpemuueBas kucnora u e€ couu.

IIpousBoacTtBo crexna W neMmeHra. lIpoaykuus CHUIMKAaTHOM IPOMBIIIIEHHOCTH:
ONITHYECKOE BOJIOKHO, Kepamuka, papdop, dhasuc. Onruueckoe BOJOKHO.

Hemerannsl B npupose. @PpakuvoHHas MEPEroHKa >XUAKOLO BO3AyXa Kak cIroco0
NOJY4YEeHUs KHUCIOpoaa, a3ora u aprona. llomyuenuwe ¢ocdopa, kpemuHms, xiopa, iona.
DNEKTPOIU3 PACTBOPOB.

[Tonydenue cepHOi KUCIOTHI: CHIPHE, XUMU3M, TEXHOJIOTHYECKAs CXeMa, METO| KUIISIIEro
CJI0Sl, IPUHIUIIBI TEIJIO0OMEHA, MPOTUBOTOKA U HupKyasuu. OneyMm. [Ipon3BoacTBO amMmHaka:
CBIPBE, XUMU3M, TEXHOJIOTUYECKasl CXeMa.

JlaGopaTopHble ONBITHI

* Pacnio3HaBaHue raJoreHu1-mOHOB.

» KauecTBeHHBIC peaklluu HA CyIb(aT-HOHBI.

» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUSL.

* X¥MHYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK AJIEKTPOIIUTA.

» KauecTBenHnsbie peakiuu Ha Gochar-noH.

* [TonyyeHue ¥ CBOMCTBA YrOJIBHON KUCIIOTHI.

» KauectBenHas peakius Ha KapOOHAT-HOH.

* [Ipomryckanue yrieKuciioro ra3a yepes pacTBOp CHIIMKATa HaTPUs.

Ipaxmuueckas paboma Ne2 no meme "' Uzyuenue ceoticme consnou kuciomot”.
Ipaxmuyeckas paboma Ne3 no meme "Hzyuenue ceoticme cepnoti kuciomot”.
Ipaxmuueckas paboma Ne4d no meme "llonyuenue ammuaxa u uzyuenue e2o ceovcms”.
Ipaxmuueckas paboma Ne5 no meme "llonyuenue yenexucnozo caza. Kauecmsennas peakyus Ha
Kapbonam-uonsl".

Konmponvnasa paboma Ne2 no meme "Hememannot u ux coeounenus”

Metasibl u ux coequHeHus (174)

[TonoxkeHne MeTaUIOB B NEPUOAUYECKOM CHCTEME XUMHYECKHUX dnemeHToB [I. M.
MeHieneeBa, CTpOCHHE aTOMOB M KPUCTAJUIOB METAJIIIOB. MeTaumnyeckast CBA3b U METAJUIMYECKast
KpUcTaJuIM4ecKas pemérka. @uznyeckre CBOMCTBA METAJUIOB: JIEKTPO- U TEILIONPOBOJHOCT,
OTpa’karolias COCOOHOCTh, MIACTUYHOCTb. YEPHBIE U IBETHBIE METAILIIBI.

Mertainbl Kak BOCCTaHOBUTEIH. DIEKTPOXUMHUUECKUH sl HanpshKeHUi. BzanMopelicteue
METAJIJIOB C HEMETAJIJIAaMH, OKCUJAMH, KUCJIOTAMHU, COJSIMU. AJIFOMUHOTEPMUSL.

OOmast xapakrepucTuka 37eMeHTOB |A-rpynmnbel. OKCHIBl U THAPOKCHABI IIEIOYHBIX
METaJUIOB, UX MOJyYEHHEe, CBOMCTBA, IPUMEHEHUE. BakHeNIMe COMM IIETOYHBIX METAJLIOB, X
3HAYEHHE B IPUPOJIE U KU3HH YEIOBEKA.

O6mass  xapakrepuctuka diemMeHTOoB  llA-rpynmel.  Okcuabl U THIPOKCHIBI
HIEJIOYHO3EMENBHBIX METAUIOB, UX IOJYYEHUE, CBOWCTBA M INpPUMEHEHHE. BakHelmue coin
II€JI0YHO3EMENIHBIX METAJJIOB, MX 3HAY€HHE B IMPHPOJIE U >KU3HU uenoBeka. KapOoHaTel u
TUJIPOKapOOHATHI KaJIbIIHS.

Bpemennas u mocTosiHHas JKECTKOCTh Bojabl. CnocoObl yCTpaHEHHMs BpEMEHHOMH
#EcTkocTH. CriocoObl yCTpaHEeHUsI HOCTOSHHON KECTKOCTH.



[LOKYMEHT NOAMUCaH 3NEKTPOHHOM NOAMUCHIO.

CoenuHeHus aqlOMHUHHS B MpHUpoe. XUMHUYECKHE CBOMCTBa amtoMuHHSA. OCOOEHHOCTH
OKCHJIa U TUAPOKCUIA ATIOMUHUS Kak aM(OTEepHBIX coequHeHUI. BaxHeilume coan anroMuHus
(xmopun, cynasdar).

OcobeHHOCTH CTpOCHHS aToMa >kene3a. JKenezo B npupone. BakHeimue pyabl jxenesa.
[Tonyyenue uyryna u cranu. Oxkcuasl u ruapokcust sxeneza(ll) u (1), Conm xeneza(ll) u (III).
OOHapyxeHne KaTHOHOB eJle3a B pacTBOpe. 3HaU€HNUE COETMHEHUI JKenesa.

Koppo3us razoBast (Xumuueckas) 1 3J1€KTPOXUMHUECKas. 3alUTa METAJJIOB OT KOPPO3HH.
Meramnsr B mpupone. Ilomarne o wmeraurypruu. YépHas W [BeTHas MeETaJULyprHUs.
[IupomeTtaimyprusi, THAPOMETALUIYPrus,  AJIEKTpOMeTaulyprus.  JloMeHHbII  mporuecc.
[TepepaboTka yyryHa B CTallb. DJIEKTPOIHU3 PACILIABOB.

JlaGopaTopHble ONBITHI

* BzaumonelicTBue xene3a ¢ pactBopoMm cyibdara meau(1l).
* [TosmydeHre U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

* [Tonyuenue ruapokcunos xkenesa(ll) u (111).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKee3a.

Ilpaxmuuyeckas paboma Ne6 no meme "KECTKOCTH BOJBI U CLIOCOOBI €€ ycTpaHeHus".
Ilpaxmuyeckas paboma Ne7 no meme "PemieHue O>KCHEPUMEHTANbHBIX 3a7ad MO TEME
«Metamb»".

Koumponvnasa paboma Ne3 no meme " Memannwt"

XuMuA ¥ OKpy:Kawmas cpeaa (2u)

Crpoenne 3emnu: sapo, MaHTHs, 3€MHas Kopa, JuTtocdepa, rumpocdepa, armocdepa.
Xumnueckuit coctaB 3emun. ['opabie mopoasl. Munepansl. Pyasl. OcaiouHbie TOPHBIE TOPOIBI.
[Tone3Hble HCKOTIaEMBIE.

VcTOuHMKM  XMMHYECKOro  3arpsi3sHeHMs  OKpykaromed  cpeapl.  ['nmoGanbHble
HKOJIOTHYECKUE TPOOJIEMbl 4YelOBEUeCTBa: HapylIeHHe OWOT€OXMMHUYECKHX KpPYroBOPOTOB
XUMUYECKUX 3JIEMEHTOB, MOTEIJIEHUE KIMMaTra, KUCIOTHBbIE NOXIU U Ap. O30HOBBIE ABIPHI.
MexnyHapoHOE COTPYIHHUYECTBO B OOJIACTH OXpaHbl OKPYKAIOIIEH Cpeabl OT XUMHUYECKOIO
3arpsi3HEHUS. «3enEHas XUMUS».

JlabopaTopHblie ONBITHI
* 3yuenue rpanura.
* 13ydyeHrie MapKUpPOBOK pa3IMUHBIX BUIOB IPOMBIIIIEHHBIX U MPOJIOBOJILCTBEHHBIX TOBAPOB.

O0oO0menne 3HaHUH 10 XMMHHU Kypca 0CHOBHOM IIKO0JIbI. [loaroroBka k OcHOBHOMY
rocy1apcTBeHHOMY 3K3aMeny (74)

CTpOeHI/Ie atToMa B COOTBCTCTBHHM C  IIOJIOXKCHHCM  XHMMHYCCKOIO  JJICMCHTA
BH@pHOJIH'—IGCKOfI CHCTEME. CTpOGHI/Ie BCIICCTBA: XHUMHYCCKasA CBA3b U KPUCTAJLUIMYCCKAA
pCH_IéTKa. 3aBHCHMOCTh CBOMCTB 06p8.30BaHHLIX QJICMCHTaMHU IIPOCTBIX BCIICCTB (MCTEU'IJ'IOB,
HEMCTAJJIOB, 6HaFOpOHHBIX FaSOB) OT TIOJIOKCHHUA DJJIEMCHTOB B Hepnozmqecxoﬁ CHCTEME.
Tunonorus HCOPTaHNYCCKUX BCHICCTB, PA3JCJICHUC X HA KJIACChI U TPYIIIILI. Hpe,[[CTaBI/ITCJ'II/I.

HpI/IBHaKI/I U YCJIOBHUA IPOTCKAaHUA XHUMHUYCCKHUX peaKHI/II\/II. Tumogornss XUMHUYECKHX
pCaKHI/Iﬁ o  pasjinddbiM  HPHU3HAKAM. Peakmun  moHHOTO oOMeHa. OKHCIUTEIIBHO-
BOCCTAaHOBUTCIIBHBIC PCAKIIH.



[LOKYMEHT NOAMUCaH 3NEKTPOHHOM NOAMUCHIO.
XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB.

XapakTepHble XHMMHWYECKHUE CBOMCTBA

cosieo0pa3ymoInUX OKCHIOB, THUIAPOKCHUIOB (OCHOBAHUN, KHCIOPOJCOMEPKAIIMX KHUCIOT U

aM(OTEPHBIX TUAPOKCH]IOB.

Hmoeosas( npomescymounas ammecmayusi) KOHmpovHas paboma Ned

IoBTOpenue (2u)
Pewmenne 3aga4 no temaM: XUMHUYECKHE PEAKLIUN B PACTBOPAX dJIEKTPOJIIMTOB. Hemeraiuel u ux
coeMHEeHUs. MeTasulbl U UX COEAVHEHHUS

IV.TemaTu4eckoe MJIaHUPOBaHUE, B TOM YHCJe ¢ Y4€éTOM padoyeil mporpaMmal
BOCIIMTAHMS ¢ YKA3aHHEM KOJHYeCTBA YaCOB, OTBOJAMMBIX HA OCBOEHHE KAKI0H TeMbl

Paspgenst  kypca  xumuu, | Kon. | II.P | K.P. | BocriurarenbHblil KOMIOHEHT
TEMBI qac.
8 knacc -IpUBJICUEHWE  BHHUMAHHUA OOYyYarolmMXCcs K
obcyxmaemMoil  Ha OKe  HMH(pOpMALINH;
Havanbupie  mousitust  u | 20 3 1 Y P $op ’
noOyxJ1eHue o0yJaromuxcs coOIro1aTh
3aKOHBI XUMHUU
npaBuia o0IIeHus co CTapIIUMHU
Baxueitimue npeacrasurenu | 18 3 1 (memarornyecKuMu paboTHUKaMU) u
HEOPraHWYECKUX BEIIECTB. CBEpPCTHUKaMH (00y4aroIUMHUCH);
KonnuectBeHHbIe -OpraHu3anus paboTel  oOyuaromuxcs ¢
OTHOIICHHSI B XUMUHU [0JIy4a€MOM Ha YpOKE COLMAJIbHO 3HAYMMOU
OcHOBHbIE knacesl | 10 1 1 uHpopmanuen - VHULIMUPOBAHUE ee
HEOPraHUYECKUX 00CyX1eHus;
COETMHEHU N -HCII0JIb30BaHHE BOCTIMTATEIbHBIX
[lepuognueckuit 3akoH u | 8 - - BO3MOYKHOCTEH COZiep KaHusl yIeOHOTO ITpeIMeTa
nepuoanveckas  cucrema yepe3 AEMOHCTPAIMI0 00y4aroMCs IPUMEPOB
XUMHUYECKUX 3JieMeHTOoB /I OTBETCTBEHHOI'0, TPAXIAHCKOTO IOBEICHUS,
N. MenneneeBa. Ctpoenue IIPOSIBJICHUS YeJIOBEKOII00s "
aToMa 00pocepIevHOCTH, yepes nosxoop
XUMHUECKasi CBSI3b. 8 - 1 COOTBETCTBYIOIIUX TEKCTOB AJI YTCHMs, 3ahad
OxucanTenpHo- JUIsL  peleHusi,  OpoOJIEeMHBIX  CHUTYyalMu
BOCCTAaHOBUTEJIbHbBIE JUis 0OCYX/IeHUS B KJ1acce;
peakuuu BKJIIOUEHHUE B YPOK UTPOBBIX IIPOLEAYP, KOTOPbIE
[ToBTOpEHHE 6 - - IIOMOTaloT NOJIIEP>KaTh MOTHUBAIUIO
9 KIace 00yyJaronmxcs K MOJTYYCHUIO 3HAHUM,
HAJIQ&XKMBAHUIO TIO3UTHBHBIX MEXJIMYHOCTHBIX
[ToBTOpEeHME U 006001IEHNE 5 - - .
. OTHOIIEHMH B KJIacce, IOMOTal0T YCTaHOBJICHUIO
CBEICHUH 110 KypcCy 8 .
no0OpokenarenbHO  aTMocdepbl BO  BpeMms
KJlacca. oKa:
XHMMHUUYECKHUE PEAKUU B 10 1 1 YPOXa,
-IPUMEHEHNE Ha YPOKE HMHTEPAaKTUBHBIX (OpM
pacTBopax NMEKTPOIUTOB
paboThl ¢ 00YYAIOIIMMUCA: MHTEIEKTYaJIbHbBIX
Hewmerannsl u ux 25 4 1
urp, CTUMYJHUPYIOIIHUX MI03HABATENBbHYIO
COCAMHCHIA MOTHBAILIMIO O0yYaIOUINXCS; TPYNIOBON pabOTHI
Merajuibl ¥ UX COEAUHEHUS 17 2 1 ’
WIH paboThI
XUMHS ¥ OKpYKarollas 2 } } B Mapax, KOTOpbleé ydaT oOOyd4arommxcs
cpeaa KOMaHAHOW paboTe W B3aMMOJCHCTBHIO C
OO6oOmmenre 3HaHuit 1O | 7 - 1 | apyrumu oGydarommmucss;
XHMHH  KypCa  OCHOBHOH -opraHu3anus meQcTBa MOTHBHPOBAHHBIX U
LIKOJIBI.

ITonroroBka Kk OCHOBHOMY

SPYAUPOBAHHBIX  OOyYaIOMIUXCA  HAO  HX




,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOI7I noanuncbio.

I'ocynapcTBeHHOMY HEYCIIEBAIOIIUMH OJHOKJIACCHUKAMM, JarOLIETO
DK3aMEHY O0y4JaromuMcs COLMAIBHO 3HAYUMBIH  OIBIT
[ToBTOpEHUE 2 - - COTPYIHUYECTBA U B3aMMHOM IMOMOILH;

OG6o6uienne 3HaHuid 1o | 7 - 1 | "MHALIMMPOBAHHKC H HOAACPIKKA
XUMHH  Kypca  OCHOBHOIX HCCIIEI0BATEIbCKON JEATEILHOCTH
HIKOJTBL. oOyyaromMxcsd B paMKaX peaau3aluud HMH
IToaroroBka k OCHOBHOMY HMHINBHYaJIbHBIX u TPYIIOBEIX
[0CyIapCTBEHHOMY UCCJIEOBATENbCKUX  IIPOEKTOB,  YTO  JACT
SK3aMEHY 00yuarolMMcsi  BO3MOXKHOCTb  IIPUOOpECTH
Htoro: 138 | 17 g | HaBbIK CaMOCTOATENILHOIO penienus

TEOPETUYECKOMN poOJIeMBlI, HAaBBIK
reHepupoBaHus M 0oQGOopMIIeHHsS COOCTBEHHBIX
HIIGfI, HAaBBbIK YBAXXUTCJIIbHOTO OTHOHICHUA K
9yKHUM UJesiM, OPOPMIICHHBIM B pab0Tax Ipyrux

uccienoBaresnen, HaBBIK nyOJIMIHOTO
BBICTYIUICHUS nepen ayJAUTOPHEH,
apryMEHTUPOBAHUS U OTCTAMBAHHS CBOCH TOUKHU
3peHUS;

-pabota Haag QGOPMUPOBAHHEM TOTOBHOCTH H
CIOCOOHOCTH K OOyuYeHHIO, CaMOPa3BUTHIO U
caM00Opa30BaHMI0 Ha OCHOBE MOTHBAIUU K
00y4YCHHIO u TIO3HAHUIO, pa3BUTHE
CaMOCTOATCIIBHOCTU U HHTCIUICKTYAJIbHBIX
BO3MOYKHOCTEH ydaIluxcsl.

JOKYMEHT NOANMUCAH 3JEKTPOHHOHU MOAIMUCHIO

MNOAJIMHHOCTDH JOKYMEHTA ITOATBEPK/IEHA.
P, IMPOBEPEHO B ITPOT'PAMME KPUIITOAPM.
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Ceptudukar: 00D1CDB7FCDF64FOF7BB2892915319DF71

Bnageneu; MYHULUWMNANBHOE ABTOHOMHOE OBLLEOBPA30OBATE/NIbHOE YYPEXOEHWNE

"CPEAHAA OBLLEOBPA3OBATE/IbHAA LLKOJIA Ne 7 "3AENbBEAC"
HAXOAKWNHCKOTIO TOPOACKOIO OKPYTA, MeTtpukaHT, TaTbAHa bopucoBHa,




,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.
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