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IMosicuuTeILHAS 3aNIMCKA

Padouas mporpamMma 1o XuMuu JJ1s 8§ Kjacca OCHOBHOM IIKOJIBI pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona PO «O6 obpazoBanuu B Poccuiickoit deneparumu» Ne273 ot 29.
12.2012r., @I'OC OO0, npumepnoii OOIT OO0 I'bOY COLI c. fAroanoe, paboueii mporpaMmmbl
no yueonukam O.C. I'abpuensna. Apropsl coctaputenu .. Macnakosa, H.B. Cadponos. B
COOTBETCTBHH C YUeOHBIM IUTAHOM JUIS HHANBHIYaJIbHOTO OOyUYCHHs, Ha M3yueHHE XUMHUH B 8 Kiacce
otBoauTcs 1 gac B Hezemo, 34 Jaca B rox . [laHHast mporpamma siBisieTcst 6a30BoOi, peanusyercs ¢

MOMOIIIBI0 yueOHuKa: «XuMmus. 8 kinace» aBropa O.C. ['abpuensna M.: [ipoda,
I[lnanupyemMsble pe3yibTaThbl OCBOCHHSI Y4eOHOI0 MIpeIMeTa.

[Tpu u3ydeHnn XUMHUHN B OCHOBHOM IIKOJIE 00ECIIeUnBAETCS JOCTHKEHNE TMYHOCTHBIX,
METaIpeAMETHBIX U IIPEAMETHBIX PE3YJIbTaTOB.

JInyHoCTHBIE:

® YyBCTBO FOPJIOCTH 33 POCCUMCKYIO0 XMMHUYECKYIO HAyKy, T'YMaHU3M, OTHOILLIEHHUE K TPYAY,
LEJICYCTPEMIICHHOCTh; ® ()OpPMUPOBaHUE IIEHHOCTH 3J0POBOT0 U OE30MacHOr0 00pa3a KU3HU;
YCBOEHHE IIPABUJI UHAUBUIYAJIbHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO NIOBE/ICHUS B
Ype3BBIYAMHBIX CUTYALMSIX, YTPOXKAIOIINX JKU3HH U 3/I0POBBIO JIIOJICH; ® B TPYI0BOI chepe —
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalibHEHIIIe 00pa3oBaTeNbHON TPAEKTOPUH; ® B
MIO3HABATEIBbHON (KOTHUTUBHOM, MHTEJUIEKTYalbHOM) chepe — yMEHHE YIPaBIIATh CBOCH
MO3HABATENILHON 1€ATEIbHOCTHIO. ® (HOPMUPOBAHUE OCHOB YKOJIOTMUECKOM KYIbTYPHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOT0 MBIIIJIEHUS, PA3BUTHE OIBITA
HKOJIOTUYECKU OPUEHTUPOBAHHON PehIEKCUBHO-OIIEHOYHON U TPAKTUUYECKOMN JCATEIHHOCTH B

JKU3HCHHBIX CUTYAI X,

MeTanpeameTHblie:

® YMEHHE CAMOCTOSATEILHO ONPEEIISTh IIEJIM CBOETO 00yUEHHUsI, CTABUTh U (JOPMYIIMPOBATH IS
ceOst HOBbIE 3a/1a4M B Y4€0e U MO3HABATEIbHOM NeSTeIbHOCTH, Pa3BUBATh MOTUBBI M MHTEPECHI
CBOEH MTO3HABATENILHON JESTEIHLHOCTH; ® YMEHHE CAMOCTOSITEIHHO IIAHUPOBATh MTyTH
TOCTHIKEHUS 1IeNIel, B TOM YnCce aJbTepHATUBHBIE, OCO3HAHHO BRIOMPATh Hauboee

s pexTUBHBIE CTTOCOOBI pelieHUsT YIeOHBIX U MTO3HABATEIHHBIX 33/1a4; ® YMEHHUE COOTHOCUTH
CBOM JICHCTBUSA C IJIAHUPYEMBIMU PE3YJIbTATAMH, OCYIIECTBIISITH KOHTPOJIb CBOEH JESITEIbHOCTH
B MIPOIIECCE TOCTHKEHUS PE3YJIbTAaTa, OMPEETATh CITOCOOBI IEUCTBUI B paMKax MPEII0KEHHBIX
YCJIOBHI B TpeOOBaHUH, KOPPEKTUPOBATH CBOU JIEHCTBUSI B COOTBETCTBHH C U3MEHSIOIICHCS
CUTYyaIlUE; ® yMEHHUE OIICHUBATh NMPaBUILHOCTH BBIMIOJHEHUS Y9eOHOM 3a1a4, COOCTBEHHBIC

BO3MOXKHOCTH €€ peUiCHus; ® BJIAACHNC OCHOBAMH CAMOKOHTPOJIA, CAMOOLCHKU, IPUHATHUA



PEIICHUI M OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpA B YUEOHOM U MTO3HABATEIIBHOU JEATEILHOCTH;
® yMEHHE OINpeNeysITh MOHATHUS, CO3/1aBaTh 0000IIEHNS, YCTAaHABINBATh AHATIOTHH,
KJIaccu(UIUpPOBaTh, CAMOCTOSTENLHO BEIOMPATh OCHOBAHUS U KPUTEPHH ISl KITaCCU(PUKAIIH,
YCTaHaBJIMBATb MPHUYNHHO-CJICACTBCHHLIC CBA3U, CTPOUTD JIOTUYCCKOC PACCYKICHHC,
YMO3aKJIHOUYCHUC (I/IHILYKTI/IBHOC, ACAYKTHBHOC U 110 aHaJIOFI/II/I) " AcJIaTb BBIBOAbI; ® YMCHUC
CO3aaBaTb, IPUMCHATL U Hp€O6paBOBbIBaTB 3HAaKU U CUMBOJIbI, MOACIIN U CXCMBbI IJId PCIICHUA
y’-Ie6HBIX U MO3HABATCJIbHBIX 3a/la4; ® YMCHHUC OPraHU30BbIBATH y‘-IC6HO€ COTPYAHHUYCCTBO U
COBMECTHYIO JCSITEIbHOCTD C yUYUTEJIEM U CBEPCTHUKAMU; paboTaTh MHIUBUIAYAIBHO U B IPYIIIIE:
HAXOJUTh 00Illee pelIeHHe U pa3peliaTh KOH(IUKTH Ha OCHOBE COTJIaCOBAaHUS MO3UIUHI U yuéTa
UHTEPECOB; GOPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHUE; ® YMEHUE
OCO3HAHHO HCIIOJIb30BAaTh PEUEBHIC CPEACTBA B COOTBETCTBUU C 3a7jaueii KOMMYHUKAIIUH JIsI
BBIPaKEHUS CBOUX UYBCTB, MbICJIEH U IOTPEOHOCTEH; MJIAHUPOBAHUS U PETYIISILIMM CBOEH

JIEATEIIbHOCTH; BJIAJICHUE YCTHON M TMCbMEHHON PEYBI0, MOHOJIOTMYECKOW KOHTEKCTHOM PEUbIO;

IIpeamerHsIe.

* OMUCHIBATh CBOMCTBA TBEPBIX, KUIKUX, FA3000pa3HBIX BEIIECTB, BHIACISIS UX CYIIECTBEHHbBIE
IIPU3HAKY; * XapaKTepU30BaTh BEUIECTBA 110 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTaHABINBATh
IPUYMHHO-CJIEICTBEHHBIE CBA3M MEKY JaHHBIMU XapaKTEPUCTUKaMU BEILIECTBA; ® PaCKpPhIBAaTh
CMBICJI OCHOBHBIX XUMUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XUMUYECKHUHI 3JIEMEHT,
«IIPOCTOE BEILECTBOY», «CI0KHOE BEILIECTBOY, «BAJIEHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY
XUMHH; * U300paXkaTh COCTaB MPOCTEUIINX BELIECTB C IOMOIIBI0 XUMHUUECKUX (GOpMYI U
CYILIHOCTh XMMHUYECKHUX PEAKINI ¢ TOMOIIbI0 XUMUYECKUX YPAaBHEHUH; ® BBIUNCIIATD
OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChI BEILIECTB, a TAKKE€ MAaCCOBYIO JIOJIIO
XUMHYECKOI0 JJIEMEHTA B COCUHEHMSX I OLICHKU MX IPAKTUYECKON 3HAaYMMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCHU/bl, OCHOBAHMsI, KUCIOTHI, COJIM; * KJIACCU(PUIIUPOBATH OKCHUJIBI U
OCHOBaHU$ IO CBOMCTBAM, KUCJIOTBI U COJIH 110 COCTaBY; * MOJIb30BaThCsI JAOOPATOPHBIM
000pyIOBaHUEM U XMMUYECKOH MOCYA0H; * MTPOBOANUTH HECIOKHbIE XUMUYECKHUE OTIBITHI U
HaOJI0IeHNUS 32 U3MEHEHUSIMH CBOMCTB BEIIECTB B MPOLIECCE UX MPEBpaIleHuil; coOmoaaTh
IpaBHJia TEXHUKHU 0€30MacCHOCTH MPU MPOBEACHUH HAOIIOIE€HUHN U OIBITOB; * Pa3InyaTh
HKCIEPUMEHTAIBHO KUCIOThI U HIENOYH, TIOJB3YICh MHANKATOPAMU; OCO3HABaTh HEOOXOIUMOCTD

CO6J1IOI[CHI/I$I MEp 0e30IMacHOCTH pu 06paH_ICHI/II/I C KHCJIOTaMH U IICJI0YaMu.

OoOyuaromuiics B 8 Kj1acce HaAy4YMTCs:

¢ XapaKTCPU30BaTh OCHOBHBIC MCTObI ITIO3HAHUA: HaGJ’IIOI[eHI/Ie, HU3MCPCHUC, SKCTICPUMCHT;,



* OIIMCEHIBAaTh CBOMCTBA TBEPABIX, )KUIKUX, 1"33006];)33HBIX BCIIECTB, BhIACIIAA UX CYIICCTBCHHBIC

NPU3HAKH;

¢ paCKpbIBaTb CMBICJI OCHOBHbIX XHUMHYCCKUX MTOHATUH «aToM», «MOJICKYJIa», «XUMHYECKUH

SJICMCHT», «IIPOCTOC BCUICCTBO», «CJIOKHOC BCUICCTBO», KBAJICHTHOCTDL), «(XUMHNYICCKAs PCAKIIH,

® paCKphIBaTb CMBICJI 3aKOHOB COXpPaHCHHA MACChl BEIIECCTB, IIOCTOAHCTBA COCTaBa, aTOMHO-

MOJICKYJISIPHOM TeOpHUU;

® pa3in4aTb XUMHUYCCKUC U (1)I/ISI/I‘I€CKI/IC SBJICHUA,

¢ Ha3bIBaTh XUMHNUYCCKHUEC JICMCHTHI,

¢ OIIPCACIIATb COCTAaB BECILICCTB 110 UX q)OpMy.TIaM;

® OIIpCACIATh BAJICHTHOCTb aTOMa 3JICMCHTA B COCIMHCHUAX ]

¢ OIIPCACIIATDb TUII XUMHUYCCKUX peaKI.IHfI;

¢ Ha3bIBAThb IMPU3HAKU WU YCIIOBUS NPOTCKAHUA XUMUUCCKUX peaxunﬁ;

¢ BbIABJIATH IMIPU3HAKH, CBUACTCIILCTBYIOIIHUEC O IPOTCKAaHUU XAMHYECKON pCaKluu Impu

BBIINIOJTHEHUHN XUMHUYCECKOI'O OIIbITA,

* COCTaBJIATh (hOpMYJIbl OMHAPHBIX COEAMHEHUI];

® COCTABJIATH YPABHCHUSA XUMHWYCCKUX peaKuHﬁ;

° CO6J'II-O,Z[8.TB IpaBHJIa 0e30IacHOM pa6OTH IIpu IMMPOBECACHHUU OIIBITOB;

* 110J1b30BATHCSI TAOOPATOPHBIM 00OPYIOBAHUEM U MOCY/IOM;

* BBIUNCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEILIECTB;

¢ BBIUUCIIATH MACCOBYIO JOJIO XUMHUYCCKOT'O 3JICMCHTA 110 (I)OpMy.TIC COCOAMHCHUS,

¢ BBIYUCIATH KOJIMYECTBO, 00BbEM WIIH MacCy BC€IIECTBA 110 KOJIMYECTBY, O6T)eMy, Macce

pEareHToB WK MIPOIYKTOB PEAKLINH;

* XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKIE CBOWCTBA IIPOCTHIX BEIIECTB: KUCIOPOIa U

BOJIOPO/Ia;



* M10JTy4aTh, COOMPATh KUCIOPO U BOJOPOS;

¢ paCIiO3HaBaThb OIILITHBIM ITYTEM F83006p33HBIe BCIICCTBA: KUCIIOPOA, BOAOPOI;

* pacKpbIBaTh CMbICI 3aKOHa ABOraipo;

* PacKpbIBaTh CMBICI MOHATUH «TEIUIOBOM 3P PeKT peakumny», «MOJISIPHBINA 00BEMY;

* XapaKTepru30BaTh GU3MUYECKUE M XUMUIECKIE CBOWCTBA BOJIBI;

® paCKphIBaTb CMBICI IIOHATUA «PaCTBOP»,

¢ BBIYUCIIATh MAaCCOBYIO JOJIHO PaCTBOPCHHOI'O BCUICCTBA B paCTBOPC;

® Ha3bIBaTb COCIUMHCHUMA N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX BCILICCTB,

¢ XapaKTCpUu30BaTh CI)I/I3I/I‘ICCKI/IC 1 XUMHYECKHE CBOMCTBA OCHOBHBIX KJaCCOB HCOPIraHU4CCKUX

BEILIECTB: OKCUIOB, KHCIIOT, OCHOBAaHHI, COJICH;

® OIpCACIATh MPUHAIJICKHOCTh BEHIECCTB K ONIPCACIICHHOMY KJIACCy CoeﬂHHeHHﬁ;

* COCTaBJIATH (DOPMYITBI HEOPTAHUUYECKUX COSMHCHNUN N3YUYCHHBIX KIIACCOB;

¢ IIPOBOJUTD OIIBITHI, ITIOATBCPKAAOIUEC XUMHUUYCCKUC CBOMCTBa N3YUCHHBIX KJIACCOB

HCOPTaHNYCCKUX BCIICCTB,

® pacCiio3HaBaThb OIBITHBIM ITYTEM PACTBOPBI KUCJIOT U HICJ'IO‘-ICfI 110 UBMCHCHHNIO OKPAaCKHU

HHJUKATOpa;

® XapaKTCPU30BaTh B3aNMMOCBA3b MCKY KJIaCCaMH HCOPTraHNMICCKUX COCI[I/IHGHI/II\/JI;

* packpbiBath cMbIch [lepuonuyeckoro 3akona JI.M. Menzeneesa;

* 00BACHATH (PU3HMUECKUN CMBICT AaTOMHOTO (ITOPSIKOBOT0) HOMEPAa XMMHUECKOTO 3JIEMEHTA,

HOMEPOB T'PYIIBI U Ieproja B nepuoanueckoi cucreme .M. Menneneena;

Ooyuaromuiicst B 8 Kj1acce MoJy4uT BO3MOKHOCTh HAYYHTHCH:

¢ BBIIBUT'ATh U ITPOBEPATH SKCIICPUMCHTAJILHO TUITOTC3bI O XUMHNYCCKUX CBOMCTBaX BCIICCTB Ha
OCHOBE€ UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIAaTb B XUMHUYCCKUEC PCAKIINH, O XapaKTEPEC

Y MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIIHIA;



* XapaKTepu30BaTh BEIIECTBA MO COCTABY, CTPOSHUIO U CBOWCTBAM, YCTaHABIUBATh IPUUUHHO-

CJICACTBCHHBIC CBA3U MCKAY NAHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

¢ COCTABJIATH MOJICKYJIIPHBIC W ITOJHBIC HOHHBIC YPAaBHCHUS 110 COKpAIICHHBIM HOHHBIM

YPaBHEHUSIM;

¢ IIPOrHO3HUPOBATH CIIOCOOHOCTD BCIIECTBA IIPOABIIATE OKHCIIUTCIBHBIC NI BOCCTAHOBUTCIIbHBIC

CBOMCTBA C YueTOM CTEIICHEH OKHCIICHUS 3JICMCHTOB, BXOOAIIHUX B €I'0 COCTaB,

¢ COCTaBJIATH YPAaBHCHUA peaKHHﬁ, COOTBCTCTBYIOIIUX ITOCICAOBATCIILHOCTHU npeBpaLueHHﬁ

HCOPTaHNYCCKUX BEIICCTB pa3JIMYHBIX KJIaCCOB;

¢ BBIIBUT'aTb U IIPOBCPATH OKCIICPUMCHTAJIbHO I'MITOTC3bI JIbTaTaXx BO3/ WCTBHA
a OBC OKCIIC CHTAJIbHO OTC3BI O PE3Y. aTa 0371€UC

Ppa3INIHbIX (I)aKTOpOB Ha UBMCHCHHUC CKOPOCTH XUMHYECKOM pE€aKuuu;

¢ MCII0JIb30BAaTh HpI/I06peTCHHBIe SHAHUA IJId S9KOJOTHYECKU I'PAMOTHOT'O IOBC/ICHUS B

OKpYKaroIlEH Cpese;

* HCIIOJIb30BATh MPHOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH MPU BHITIOTHEHUH ITPOEKTOB U
yueOHO-UCCIIE0BATENbCKUX 3a/1a4 10 U3YYEHHUIO CBOWCTB, CLIOCOOOB MOJyUEHUs U

pacrio3HaBaHUA BCUICCTB,

* 00BEKTUBHO OICHUBATh HH(POPpMaAIUIO O BECIICCTBAX U XUMHWUYCCKHX IIPOLICCCax,
3

¢ KPpUTHYCCKU OTHOCUTHCS K HCGBHOHaquOﬁ I/IHCI)OpMaI_II/II/I, HCHO6p000BeCTHOﬁ pPCKiIaM€ B

cpeacrBax MacCOBOM I/IH(I)OpMaLII/II/I;

¢ OCO3HaBaTb 3HAYCHUC TCOPCTUUCCKHUX 3HAHWH 10 XUMHU JUIA HpaKTH‘JGCKOﬁ JACATCIIbBHOCTHU

YCJIOBCKA,

¢ CO3aBaTh MOJCIIN U CXEMbI JJIA pCIICHUS y‘-I€6HI>IX U IIO3HABAaTCJIbHBIX 3aJla4, IIOHUMAaTh
HCO6XOI[I/IMOCTB CO6J'IIOI[€HI/I${ HpCI[HI/IcaHPIfl, npeajaracMbiX B MHCTPYKIHAX 11O UCITIOJIb30BaAHUIO

JICKApCTB, CPCACTB OBITOBOI XMMUHU U Aap.

Conep:xanue yueOHOro nmpeamera.

Bgenenue (6 yacoB) XuMusi — Hayka O BEIIECTBaX, UX CBOMCTBAX U MpeBpalieHusx. [lonsrue

O XUMHUYCCKOM DJICMCHTC U (I)opMaX €Tro CyleCTBOBAHUA: CB06OJIHBIX aToMax, MpOCThIX U



CIOXHBIX BemiecTBax. [IpeBpamenus Bemects. OTIMYNE XUMUYECKUX PeaKuil OT GU3NYECKUX
SBJICHUNA. POJIb XMMMU B JKM3HU YenoBeka. XeMmoduuus u xemodpoobus. Kparkue cBenpenus u3
UCTOPUY BOSHUKHOBEHUs U pa3Butusi xumud. [lepuon anxumuu. [Torsitue o punocopckom
kamHe. Xumus B XVI B. Pazputue xumun Ha Pycu. Posb 0T€4eCTBEHHBIX YUEHBIX B
CTAHOBJICHUU XMMHYECKOM Haykn — paboTel M. B. JlomoHocoBa, A. M. bytneposa, /1. U.
MenpeneeBa. XuMHUECKasi CHMBOJIMKA. 3HAKU XUMHUECKUX 3JIEMEHTOB U IIPOUCXOXKIECHUE UX
Ha3BaHUH. Xumuueckue Gopmynsl. Manekcs! u kod¢pdunmenTsl. OTHOCHTENbHBIE aTOMHAS U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBO# J101M XUMUYECKOT0 AJIEMEHTa 1Mo (hOpMyJie BellecTBa.
[Tepuoanueckas cuctema xuMudeckux snemenToB /. 1. Menzeneesa, ee cTpykTypa: Majbie U
OoJbIIME IEPUO/IbI, TPYIIIBI U MOATPYNIIHI (TaBHas ¥ noboyHas). [lepuoanueckas cuctema Kak
CIpaBOYHOE OCOOUE [T MOTyYSHHS CBEICHUI O XUMUYECKUX IeMeHTax. PacueTHbie 3a1aun.
1. Haxox1eHrne OTHOCUTENbHOM MOJIEKYJISIPHOM MacChl BEIIECTBA MO €ro XMMHUECKOH dopmyIe.
2. Beruncnenue MaccoBOil 10JI1 XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE 10 ero ¢hopMyiie.

[TpoBepounas padora Nel xumudeckast popmyna. BeraucneHus mo XuMHIecKuM (Gopmyam.

T e m a 1 ATombl XuMH4YecKkuX 3jieMeHTOB (10 yacoB) AToMbI Kak opma CyIeCTBOBAHHS
XUMUYECKHX 3J1eMEHTOB. OCHOBHBIE CBEJIEHUS O CTPOCHUH aTOMOB. J[0Ka3aTenbCTBA CIOKHOCTH
ctpoenust aromoB. OnbiTel Pesepdopaa. [lnanerapuast mozens ctpoenus atoma. CocTas
ATOMHBIX JIEp: IPOTOHBI U HEUTPOHBI. OTHOCUTENIbHAS aTOMHAsl Macca. B3auMocBsI3b NOHATUI
«IIPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHASA aTOMHAasl Maccay». M3MeHeHue uncia IpoTOHOB B SIApE
aToMa — 00pa30BaHKHe HOBBIX XMMHUYECKUX 3JIEMEHTOB. M3MeHeHue uncia HeUTPOHOB B siIpe
aToma — oOpa3oBaHue U30TonoB. COBPEMEHHOE ONpPEIeTICHNE TOHATHS «XUMHUECKHUI
aneMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB OJJHOI'O XMMHUYECKOTO 3JIEMEHTA. DJIEKTPOHBI.
CrpoeHue JIeKTpOHHBIX 000JI0YEK aTOMOB XMMUYECKUX 371eMeHTOB Ne 1—20 neproanueckon
cucremsl J. . Menzeneesa. [IoHATHE O 3aBEPIICHHOM U HE3aBEPILIEHHOM JJIEKTPOHHOM CJI0€
(oHepreruueckoM ypoBHe). [lepuoanueckas cuctema XuMudeckux anemMenTos /1. U.
MeHnzeneeBa 1 CTpOEHHE aTOMOB: (PU3MUECKHUI CMBICI TOPSAKOBOTO HOMEPA AJIEMEHTa, HOMEpa
IpyNIbl, HOMepa nepuoja. MsMeHeHune uynciia 2JIeKTPOHOB Ha BHEIIHEM YJIEKTPOHHOM YPOBHE
aToMa XMMHUYECKOT0 JIeMEHTa — 00pa3oBaHHE MOJOKUTEIbHBIX U OTPULIATEIbHBIX HOHOB.
Hounbl, 00pa3oBaHHbIE aATOMaMH METANIOB M HEMETAJUIOB. [ [puurHbI N3MEHEHUSI METAIUTMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB B IepuoAax u rpymnmnax. O6pa3oBaHue OMHAPHBIX COCTUHEHHH.
[Tonsitrie 06 noHHOM cBsi3u. CxeMbl 00pa30BaHUsI HOHHOM CBsI3U. B3anMoaelicTBre aTOMOB
XUMHUYECKHX 3JIEMEHTOB-HEMETAIIOB MEX/1y c000i — 0Opa3oBaHue IBYXaTOMHBIX MOJIEKYII
IIPOCTHIX BemecTB. KoBajeHTHas HENOJIsIpHAs XUMUYECKas CBSI3b. DIIEKTPOHHBIE U CTPYKTYPHBIE
dbopmynbel. B3aumoielicTBue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETANIOB MEXy COO0N —

06pa3OBaHI/IC 6I/IHapHBIX COE€IUHEHMI HEMETAIIJIOB. BHCKTpOOTpI/II_IaTCJIBHOCTL. IlonsTue o



KOBAJICHTHOM NOJIAPHOM CBs3U. B3anmoaeicTBre aTOMOB XMMUYECKUX 3JIEMEHTOB-METAJIIIOB
MEXy co00i — 00pa3oBaHNe METATMISCKUX KpUCTALIOB. [[OHATHE O METAIITNYECKON CBS3H.
JemoHcTpanuu. Moaenu aToMoB XUMHUUYECKUX A1eMeHTOB. [lepuonnueckas cucrema
xumuueckux anemeHToB J[. M. MenaeneeBa. KontponbHas pabora Nel « ATOMBI XUMHUYECKHUX

JJICMCHTOB»

T e m a 2 IIpocToie BemecTBa (7 yacoB) [TookeHne METALIIOB M HEMETAJLIOB B
MepUOINYECKON cucTeMe Xxumuieckux 3neMeHToB . M. Menneneesa. Baxueiimue npocTsie
BEIIECTBA — METAJUIBL: JKEJIe30, ATFOMUHUH, KalbIIUH, MAarHUH, HATpHid, Kanuit. O01ue
¢u3nveckre CBOMCTBA METAJUIOB. BaskHeilne npocThie BemecTBa — HeMETalIbl,
o0Opa3oBaHHbIE aTOMaMU KHCIIOpPO/ia, BOJIOPO/a, a30Ta, cepbl, pocdopa, yriepoaa. CriocoOHOCTH
ATOMOB XMMHUYECKUX JIEMEHTOB K 00pa30BaHUIO HECKOJIIBKUX MPOCTHIX BEIIECTB — aJIOTPOIHSI.
AmnotponHbie MoaudUKaMK KUCIopoaa, hocdopa u oioBa. Metauimueckue u
HEMETaJUIMUYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTEIBHOCTD JEICHUS MPOCTHIX BEIIECTB
Ha MeTasuibl 1 HemeTaiubl. [locrosinnas ABoraapo. KonndectBo BemectBa. Mosbs. MomsipHast
Mmacca. MonspHsiii 00beM ra3000pa3HbIX BenlecTB. KpaTHble eqMHUIIBI KOIMYECTBA BEI[ECTBA —
MUJUTUMOJIb U KAJIOMOJIb, MUJLTUMOJISIPHAST ¥ KHJIOMOJISIPHASI MAacChl BEIIECTBA, MIJUTUMOJISIPHBIN
Y KHJIOMOJISIPHBIN 00BEeMBI Ta3000pa3HbIX BEIIECTB. PacueTsl ¢ HCIOIb30BaHUEM MTOHSITHIMA
«KOJIMYECTBO BEIIIECTBAY», «MOJISIPHAS MACCay», «MOJISIPHBIA 00bEM ra30By, «IIOCTOSTHHAS
ABorajzipo». Pacuetnslie 3aauu. 1. BeranciaeHre MOISIpHOI MacChl BEIECTB IO XUMUYECKIM
dbopmynam. 2. PacueTsl ¢ UCMOIb30BAHUEM MOHITUN «KOJTUYECTBO BEIIECTBAY, «MOJISIpHAs
Maccay, «MOJISIpPHBI 00beM ra3oBy, «IOCTOsTHHAs ABoraapoy. lemoncTpamuu. [lonyuenue
o30Ha. OOpa31rel 6e0ro U ceporo oJioBa, 6emoro u kpacHoro dochopa. Hekotopsie Metanmisl u
HEMETaJlJIbl KOJIMYECTBOM BelecTBa 1 Moib. MoJenb MOJIIpHOTO 00beMa Ira3000pa3HbIX

BemecTB. [IpoBepounas pabora Ne2 IIpocTslie BemecTa

T e m a 3 CoenHeHNsI XUMHYECKUX 3J1eMeHTOB (14 yacoB) CTerieHb OKUCIICHHSI.
OnpeneneHue CTeNeHN OKUCIEHUS 3JIEMEHTOB 10 XMMUYECKOH (OpMyIie COETUHEHNUSI.
Cocrapnenue ¢popMys OMHAPHBIX COETUHEHNH, 0OLHi crioco0 uX Ha3biBaHUs. buHapHbIe
COEIMHEHUS: OKCHUJIbI, XJIOpUIbL, cyabduasl u ap. CoctaBnenue ux ¢popmyi. Ilpencrasurenu
OKCHJIOB: BOJIa, YIVIEKUCIIBIM a3 U HeralleHas u3Bectb. 2-1866 [IpencraBurenu netydux
BOJOPOJHBIX COEAMHEHMN: XJIOPOBOAOPO U aMMuak. OCHOBaHMs, UX COCTaB U Ha3BaHUS.
PacTBOprMOCTH OCHOBaHMI B Bojie. Tabiuia pacTBOPUMOCTH THAPOKCUIIOB U COJIEH B BOJIE.
[IpencraBuTenu menoden: TMAPOKCUIBI HATPHs, KaIKs U Kanblus. [IoHsATHE O KaueCTBEHHBIX
peakuusax. Uaaukaropel. I3MeHeHne okpacku HHAMKATOPOB B IIEIOYHOM cpeae. Kuciorel, nx

COCTaB U Ha3BaHUAI. KJ'IaCCI/I(I)I/IKaLII/IH KHUCJIOT. HpCI[CTaBI/ITeJ'II/I KHCJIOT: CCpHad, COoJIsIHad U



azoTHas. I3MeHeHue OKpacKu MHIMKATOPOB B KMCIOTHOU cpene. Cosii Kak MPOU3BOIHBIE
KHCJIOT M OCHOBaHMM. VX cocTaB u Ha3BaHus. PactBopumocTs coneii B Boze. Ilpeacrasurenu
coJieit: XJopua HaTpusi, kKapOoHaT U Gocdar Kambius. AMOpPPHBIC U KPUCTATUIMYECKUE
BeLECTBA. MEXMOJIEKYJIAPHbIE B3AUMOAEHCTBUS. THUIIBI KPUCTAUIMYECKUX PEIIETOK: HOHHAS,
aTOMHasi, MOJIEKYJISIpHasl U METaJlInyecKas. 3aBUCUMOCTb CBOMCTB BELIECTB OT TUIIOB
KPUCTAJIIMYECKUX PELIETOK. BelecTBa MOJIEKYIIpHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS. 3aKOH
IIOCTOSIHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOeHMsI. UNCThIE BEIIECTBA U CMECH.
[Tpumepsl KUIKUX, TBEPABIX U ra3000pa3HbIX cMeceld. CBOMCTBA YMCTHIX BEIIECTB M cMecel. Mx
coctaB. MaccoBas u o0beMHasi 10J11 KOMIIOHEHTa cMecH. PacueTsl, cBsi3aHHbIE ©
WCIIOJIb30BaHUEM TIOHATHUS «10Js1». PacueTHble 3amaun. 1. Pacuer maccoBoii 1 00beMHOMN A0JIeH
KOMIIOHEHTOB CMECH BELLECTB. 2. Bpluncienrne MaccoBOM J0JIM BELLIECTBA B pPAaCTBOPE 110
M3BECTHOM Macce pacTBOPEHHOT'0 BEUIECTBA U Macce pacTBopurens. 3. Beluncinenue maccsl
pPacTBOPSIEMOTO BEIIECTBA M PACTBOPUTEIISL, HEOOXOJUMBIX JIJIsl IPUTOTOBJICHUS OIPEIEIICHHOM
MacChl pacTBOpa C U3BECTHOM MacCOBOM JI0JIE€H PaCTBOPEHHOIO BellecTBa. JeMoHcTpanuu.
OO0pa3iubl OKCUI0B, KUCIIOT, OCHOBAaHUM U cojieil. Moienu KpUCTaJUIMYECKUX PEIIETOK XJIopuaa
HaTpus, anMasa, okcuaa yraepoaa (IV). B3peiB cmecu Bogopoa ¢ Bo3ayxoM. CriocoOsbl
paznenenus cmeceit. uctusinus Boasl. JlabopaTtopubie onbiThl. KonTponbHas padota No2

((COGIH/IHGHI/IH XUMHNYCCKHUX 3JICMCHTOB)

Tema 4 U3menenns, npoucxoasimue ¢ Bemecrsamu (11 yacos) [TousaTue sBIeHui Kak
W3MEHEHUH, IPOUCXOAAIUX C BEUIECTBAMHU. SIBIICHUS, CBS3aHHBIE C U3BMEHEHUEM
KPUCTAJJIMYECKOTO CTPOEHUS BEIIECTBA IIPU ITOCTOSSHHOM €T0 COCTaBe, — (PU3NUECKUE SIBIICHUS.
®uznyeckue sIBICHNUS B XUMHUU: IUCTUISALUSA, KPUCTAJUIU3alMs, BbITIApUBAHNUE U BO3TOHKA
BEIIECTB, LIEHTpU(yrupoBaHue. SIBIeHNUs, CBSI3aHHbIE C H3MEHEHUEM COCTaBa BEILlECTBa,
XUMHYeCKHe peakuuu. [Ipu3Haku v yciaoBUs NPOTEKaHUs XUMUYECKUX peakiuii. [lonstue 00
9K30- ¥ SHJOTEPMHUECKUX peaKklUsIX. Peakiuu ropeHns Kak 4aCTHBIN CiIydail SK30TepMUUECKUX
peakuuii, MpOTEKAIOUINX C BBIJICICHUEM CBETAa. 3aKOH COXPAHEHUSI MacChl BEIIECTB.
XuUMHUECKUe ypaBHEHUs. 3HaUCHHE UHIEKCOB U KodpduuneHToB. CocTaBieHne ypaBHEHUI
XUMHUYECKHUX pPeakIUi. PacueTsl Mo XMMUUYECKUM ypaBHEHUSIM. PeleHne 3a1a4 Ha HaX0XI€HNE
KOJIMUECTBA BEIIECTBA, MacChl WK 00beMa MPOAYKTa PEAKIMH 10 KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY HCXOJIHOTO BelllecTBa. PacueTsl ¢ MCIIOIb30BaHUEM TOHATHUS «JI0JIsD», KOTAa
MCXOJJHOE BEIIECTBO JIaHO B BUJE PacTBOpa C 3alaHHOM MacCOBOM J10JIEN paCTBOPEHHOTO
BELIECTBA UJIU COAEPKUT OIPENEICHHYIO A0 IpuMecei. Peakiuu pasnoxenus. [lonsarue o
CKOpocTH XuMHUYeckux peakunil. Katanmmusatopsl. @epmenTsl. Peakninm coequnenusl.
Karanuruueckue u HekaTanuTuueckue peakuuu. OOpaTuMble 1 HeOOpaTHUMbIE PEAKIIHH.

Peakmum 3amenieHus. QHCKTPOXI/IMI/ILICCKI/Iﬁ pAan HaHpiI)KCHI/II\/'I METAJJIOB, €TI0 UCIIOJIB30BAHUC



JUJISL IPOTHO3MPOBAHUST BO3MOKHOCTH MTPOTEKAHUS PEAKIIUN MEKy METAIIJIaMU M paCTBOpaAMU
KUCJOT. Peakiiuu BBITECHEHUS OJHUX METAJIJIOB U3 PACTBOPOB UX COJIEH IPYTUMHU METAJIIAMH.
Peakuuu oomena. Peakuuu HeWTpanu3auy. Y CIOBUS IPOTEKaHUs peaklnii OOMeHa B
pacTBopax 70 KoHIa. THUITBl XUMHUYECKUX peaKIuii (10 MPU3HAKY «YHCIIO U COCTAB MCXOIHBIX
BEIIIECTB U MTPOJIYKTOB PEAKIIMK») Ha IPUMEPE CBOMCTB BOJIbI. Peakiius paziokeHuss —
ANEKTPOIU3 BOABL. Peakinu coeMHeHns] — B3aUMOJICUCTBUE BOJIBI C OKCUAAMU METAJUIOB U
HeMmeTaiuioB. [loHsTHE «TUAPOKCUIB). Peakiinu 3amenieHns — B3auMOJICVCTBHUE BOJIBI €
IISJIOYHBIMH M IEJI0YHO3EMEIbHBIMU MeTautaMu. Peakiiuu oOMeHa (Ha mpuMepe THIpoJIn3a
cynbduaa amoMUHUSA U KapOuaa Kanbius ). Pacuernple 3amaun. 1. Berauciienre mo XuMu4ecKum
YpPaBHEHUSIM MacCChl WJIM KOJIMYECTBA BEUIECTBA MO U3BECTHOM MACCE WJIM KOJIUYECTBY BEILIECTBA
OJIHOTO U3 BCTYMAIOUIUX B PEAKIIUIO BEIIECTB UJIM MIPOJIYKTOB peakuuu. 2. BeriuuciaeHue mMaccel
(xonmuyecTBa BeUIECTBa, 00beMa) MPOAYKTa PEeaKIIMH, €CIIM U3BECTHA MAacca UCXOAHOTO
BEIIIECTBA, COJIEPKAIIETO ONPEAETICHHYIO OO0 puMecei. 3. Beruncienue Macchl (KOIMYecTBa
BEIIIECTBA, 00bEMa) MPOIYKTA PEaKIIMH, €CIIU U3BECTHA Macca pacTBOpa M MaccoBasi A0
pacTBOopeHHOT0 BemecTBa. KoHTponbpHas padora Ne3 «M3MeHEHHS, TPOUCXOISIIIHE C

BCIICCTBaMM»

T e m a 5 PacTBopenue. PacTBopbl. CBolicTBa pacTBOPOB 3J1eKTPoMTOB (20 4acoB)
PactBopenue kak gpusnko-xumuuyeckuit npouecc. [lousTre o ruparax U KpucTauIoruaparax.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH KaK MOJIEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPIBIX
BEILECTB OT TeMneparypsl. HachllieHHbIe, HEHACHIIICHHBIE U IEPECHIILIEHHBIE PACTBOPHI.
3HaveHHe pacTBOPOB JIJIsl IPUPOJIBI M CEBCKOTO X03gicTBa. [IoHATHE 00 3IIEKTPOTUTHIECKOM
JTUCCOLMAIIMU. DIEKTPOJIUTHI U HE 3JIEKTPOIUTHI. MeXaHU3M AMCCOLUAIIH IEKTPOIUTOB C
Pa3IMYHBIM TUIIOM XUMUYECKON CBA3H. CTENEHb ANEKTPOIIMTUYECKON qucconnanuu. CUIIbHBIE U
cy1abble 371eKTPOIUThI. OCHOBHBIE MOJIOKEHHS TEOPHH AIEKTPOIUTUUECKOI TUCCOIMALINY.
HonHble ypaBHEHUS peaklUid. Y CIIOBUS NPOTEKAHUS peaKIMi 0OMEHa MEXy dJIEKTPOIUTAMU
JI0 KOHIIa B CBETE MOHHBIX TpeacTaBiennid. Kimaccudukaims HoHOB U uX cBoicTBa. Kucinotsl, nx
kiaccugukanus. Jlucconmanus KUCIOT U UX CBOWCTBA B CBETE TEOPHH JIEKTPOIUTUYECKON
aucconuanuu. MoJieKyasspHble U HOHHBIE YPaBHEHHUs pPEeaKIUil KUCIOT. B3auMoaeicTeue KUCIoT
C METaJUIaMH. DJIEKTPOXUMUYECKUN Pl HANIPsDKEHU MeTaJIoB. B3anmonelicTBie KUCoT ¢
OKCHJIaMH METaJUIOB. B3anMoaeicTBHE KUCIOT ¢ OCHOBAHUSIMYU — PEAKIMs HEUTpaTU3aliy.
B3aumoneiicTBre KUCIOT ¢ coisiMu. Mcronb30Banue TabauIbl paCTBOPUMOCTH ISt
XapaKTEePUCTUKH XMMUYECKHX CBOMCTB KHCI0T. OcHOBaHUS, UX Kiaccupukanus. Juccouuarms
OCHOBAaHMH U UX CBOMCTBA B CBETE TEOPHH IEKTPOJIUTUUECKON nucconranuu. B3anmonencreue
OCHOBaHUM C KUCIOTaMH, KUCIIOTHBIMU OKCUJIaMU U cosiiMU. Vcnonp30BaHue TaOIHIIbI

PacTBOPUMOCTHU I XAPAKTCPUCTUKU XUMHUYCCKUX CBOMCTB OCHOBaHUM. Pa3noxeHue



HEPAaCTBOPUMBIX OCHOBAaHUM Mpu HarpeBaHuu. Con, UX KiIacCU(pUKaAIU U TUCCOLMALINS
pa3IMYHBIX TUTIOB coJieid. CBOMCTBA CoJiel B CBETE TEOPHUH JIEKTPOJIUTHUECKON TUCCOIUAIUY.
B3anmopencTeue cosel ¢ MeTaulaMy, YCI0BUS IPOTEKaHUs 9TUX peakuuil. Bzanmonencreue
coJiell ¢ KMCIIOTaMH, OCHOBAaHUSMU U cojisiMu. Mcronb3oBaHue TabIuIbl paCTBOPUMOCTH IS
XapaKTePUCTUKH XUMUUYECKUX CBOMCTB coseil. O000IIeHne cBeIeHH 00 OKCUaIax, ux
KJIAaCCU(PUKAIIMU U XUMUYECKUX CBOMCTBaX. | eHeTHYeCKHEe PSIbl METAJUIOB U HEMETAJLIOB.
['eneTnyeckas cBsi3b MEXKy KJIacCaMH HEOPTraHUYECKUX BeiecTB. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE peakuu. OKHUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBJICHUE.
Peakunu noHHOro oOMeHa 1 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBieHue
YpaBHEHUU OKUCIIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI METOAOM DJIEKTPOHHOTO OaiaHca.
CBoiicTBa IPOCTHIX BEIIECTB — METALIOB U HEMETAJIOB, KUCIIOT U COJIEH B CBETE
Mpe/ICTaBICHU 00 OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLIECCaX.

KonTponbnas pabota Ne4 «PactBopenue. PactBopsl, Peakuinu nonnoro oomena u OBP»

TemaTnyeckoe nuiannposanue no xumun Kk YMK «Xumus» 8 kaace.

Astop: O.A. I'aOpuensH .

Ne Kou-Bo
4acoB JIJIf
KoaunuecTBO[camocCT.
Tema ypoka
4acoB padoThI
00yu-cst
Ha 10MY
Beenenne (6 yacon) 4 2
1 |IIpeamer xumuu. BemecTsa. [IpeBpaienue BemecTs. 1
2 | [lepmoauyeckas cucreMa xumuueckux 3nemeHToB .M. Menaeneena. 1




3HaKM XMMHUYECKHX 3JICMCHTOB

3 | Xummueckue hopmynbl. OTHOCUTENbHAS aTOMHAsI U MOJIEKYIIIpHAs .
Macchl. BErauciaeHus mo XuMuueckuM hopMyiam
4 |MaccoBasi 101 DJIEMEHTa B COSIMHEHUH. 1
ATOMBI XUMHYeCKHUX 3j1eMeHTOB (10 yacoB) 5
5 |OcHOBHBIE CBEJICHUS O CTPOEHUU aToMa. MI3MeHeHHsI B COCTaBe siliep )
aTOMOB XMMHUYECKUX 3JIEMEHTOB. 1130TOMBI.
6 |CtpoeHue 3JIeKTPOHHBIX 00os0uek aToMoB. [lepuoanueckas cucrtema )
XUMHUYECKUX 3JIEMEHTOB U CTPOEHHE aTOMOB.
7 |VMonHHas, KOBaJEHTHAs MOJIIPHAS U HETIOISPHBIC CBS3H. 1
8 |Merammyeckas XuMu4uecKkas cBsi3b. O000IICHIE U CUCTEMATH3AITHS .
3HAHUU O PJIEMEHTAaX, O BUAAX CBS3H
9 KontpompHas padora Ne 1.ATOMBI XUMHUYECKUX JIIEMEHTOB. 1
IIpocteie BemecTBa (74acoB) 3
10 |IIpocTsie BemiecTBa- MeTalIbl U HeMeTallIbl. KonnyecTBo BemiecTsa. .
ModsipHast Macca ¥ MOJISIPHBIN 00BEM ra3oB
11 |Pemmenue 3ana4 no popmyne
12 |KontponbHas pabota Ne 2 o reme «IIpocTblie BemecTBa» 1
CoennHeHUs XMMHYECKUX 3J1eMeHTOB (14 yacoB) 7
13|Crenenp okuciaeHus. bunapHble coeMHEHMS. 1
14 | Oxcuapl. OcHOBaHUSI. 1
15 |Kucnotsr. 1
16-
Conu 2
17
18 |O0600menne u cucremarusanus 3HaHUHA 110 TeMe «CoenMHEeHns .
XUMHYECKHUX IJIEMEHTOBY.
19 | KontposbHas padota Ne2 o teme «CoeTuHEHUS XUMUIECKUX )
AJIEMEHTOBY
HN3menenus npoucxoasimue ¢ Bemecrsamu (114acos) 6
20 |3aKoH coxpaHEHHS MacChl BEMIECTB. XUMUYECKHE YPABHEHHUSL. 1
21 |CocraBieHne ypaBHEHU XUMUUYECKUX peakiuii. PacdeTs! mo 1




XUMHUYCCKUM YPABHCHUAM

22

Peakmun Pa3I0XKCHUA, COCAUHCHU.

23

Peakinu 3amenieHus, oOMeHa

24

O0001IeH e ¥ cucTeMaTH3alys 3HaHuH 1o TeMe "M3menenus,

MIPOMCXOSAIINE C BEIIECTBAMHU

25

Kontposbnas padota Ne3 no teme «3mMeHeHUs, TPOUCXOISIINE C

BCIIECCTBaAMU)»

PacTrBopenue. PacTBopbl.

CaoiicTBa pacTBOPOB 3JIEKTPOJNTOB (20 yacoB)

11

26

OCHOBHBIE TIOJIOKEHHS TEOPUH ICKTPOTUTHICCKOMN TUCCOIIUAIIAH.

HonHble ypaBHEHUS

27

Kucnots! B ceete TO/, ux xknaccudukanus, cBoicTBa

28

OcHoBaHwus1, UX Kiaccu(ukamus, CBOiicTBa

29

Oxcupl, ux Kinaccuukamnus, CBOiCTBa

30

Counu, ux kiaccudukanus 1 cBoicTBa

31-
32

CBoiicTBa IMPOCTHIX BCIICCTB — METAJIJIOB U HEMETAJIJIOB, KHUCJIOT,

coueit B cesere OBP

33

O06o0uieHre 1 cucTeMaTu3alys 3HaHuH 10 Kypcy 8 Kiacca, pelieHue

paC‘-IéTHLIX 3aaad.

34

Kontponbnas padota Ne4. «PactBopenue. PactBopsl. Peakiiun

noHHOro ooMeHa u OBP». 3akimtounTenbHbIi ypok 3a Kype 8 kiiacca







