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@enepanbHas paboyast mporpamma rno yueoHomy npeamery «Xumus» (0a30BbIi ypOBEHB)
(mpenmeTHas o61acts «EcTecTBEeHHO-HAYUHBIE IPEMETHD») BKIIIOYAET MOSICHUTEIBHYIO
3alMCKY, coJiepKaHue 00ydeHHUs], IJIaHUPYEMbIE PE3YyJIbTaThl OCBOEHUS POTPaMMBbI 10 XUMUH,
TEMATUYECKOE IUIAHUPOBAHHUE.

[losicuutenbHas 3amWcka OTpakaeT oOlMe [eTu | 3aJadyd  HU3y4YeHUs XUMHH,
XapaKTePUCTHKY TICHXOJIOTMYECKHUX MPEANOCHUIOK K €€ M3yYCHHIO OOYYArOIIMMHKCS, MECTO B
CTPYKType Yy4eOHOTo IUTaHa, a TakKKe IMOAXOJbI K OTOOPY COACpKAHHS, K OIPEICICHUIO
TUTAHUPYEMBIX PE3YIbTaTOB.

ConepxaHrie 00YYCHHUS PACKPBIBACT COJIEP)KATEIBHBIC JIMHUU, KOTOPHIE MPEIararoTcs
JUTSE 00SI3aTEIIBHOTO U3YyYEHUS B KXKIOM KJIacce Ha yPOBHE OCHOBHOTO 00IIEro oOpa3oBaHwsl.

[TnaaupyeMbie pe3yabTaThl OCBOCHUS MPOTPAMMBI TI0 XHUMHH BKJIIOYAOT JIMYHOCTHBIC,
MeTanpeIMEeTHbIC pPe3yJbTaThl 3a BECh IEpHOj OOyUeHHUs Ha ypPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs, a TAKXKE MPEIMETHBIC IOCTHKECHUS 00YJaIONIETrocs 3a KK IO/ 00yICHHUS.

HOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XMMHHM Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHUS COCTaBJIEHA Ha
OCHOBE TpeOOBaHHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbI
OCHOBHOTO o0miero oOpazoBanms, npencraBieHHbIXx B PI'OC OOO, a Takke Ha OCHOBE
¢benepanbHOl pabouyell MporpaMMbl BOCIHMTAHUS U C YYETOM KOHLENIUHU TIPEoIaBaHUS
yaeOHOro npeamera «XuMus» B o0pa3zoBaTelbHBIX opranuzanusx Poccuiickoit @enepanum.

[IporpamMma mo xumuu pa3paboTaHa C LIEJbI0 0Ka3aHUS METOINYECKON MOMOIIHN YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

IIporpamma mo XuMuu Aa€T NpEACTaBICHUE O LENsIX, OOIIel cTpaTeruu o0ydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCsS CPEACTBAMH Y4YEOHOIO IpEeIMETa, YCTaHABJIMBAET
00s13aTesIbHOE MPEAMETHOE COJepKaHKe, NMPeIycMaTpUBAET paclpesieieHue ero 1o KjiaccaM H
CTPYKTYPUPOBAHHE I10 pa3feilaM U TEMaM IPOrpaMMBbl [0 XMMHH, OIIPEIENAET KOJINYECTBCHHBIE
U KA4EeCTBCHHBIC XapaKTEPUCTUKH COJNEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YUYEHHS] XUMHUH C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTO
Ipolecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOKHOCTH IpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHsS OCHOBHOW 00pa3oBaTeIbHOM MporpamMmbl Ha
YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3ysibTaTaM 00ydeHHs] XUMHUH
Ha YypOBHE LeJed M3ydeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIBHOM
JeATeNbHOCTH 00yYaroIerocs o OCBOCHUIO y4eOHOr0 COJIepKaHMSL.

3HaHUE XUMHM CIY’KUT OCHOBOH JUlsl (OPMUPOBAHMSI MHUPOBO33pPEHUs OOydarolerocs,
€ro MpeACTaBIECHUN O MaTepUAJIbHOM E€JUHCTBE MHUPA, BOXHYIO pOJIb UIPAlOT (opMHUpYyeMble
XUMUEH MpeICTaBICHHs O B3aMMOIPEBPALICHUSX SHEPTUU U 00 3BOJIOLMU BELIECTB B IPUPOJIE,
0 MyTAX pEUIeHUs II100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS UEJIOBEUECTBA — CHIPbEBOIA,
SHEPreTUYECKO, MUILEBOM U IKOJIOrHYecKOl 6e30IacHOCTH, IPOOIeM 3IpaBOOXPAHEHHUS.

W3yueHne XUMHM: CIIOCOOCTBYET peaaM3allMd BO3MOXKHOCTEH sl caMOpa3BUTUS U
(dbopMuUpoBaHUS KyJIbTYpbl JHUYHOCTH, €€ oOuied M (PyHKIMOHAJIBHOW I'pPaMOTHOCTH; BHOCUT
BKJIaJ B ()OPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0OydaroIIMXCsl, HABBIKOB MX
CaMOCTOSITEJIbHON y4eOHO 1esTeNbHOCTH, SKCIIEPUMEHTATIBHBIX U UCCIIEI0BATENLCKUX YMEHUH,
HEOOXOJMMBIX KaK B IOBCEJHEBHON XHM3HM, TaK U B NPO(ECcCHOHATBHOM JeATEeNbHOCTH;
3HAaKOMHT CO CNEU(PHUKONH HAYYHOTO MBIIIICHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIs/Ia Ha
€IMHCTBO TPHUPOJAbI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TalnoM B (OPMHPOBAHUU
€CTeCTBEHHOHAY4YHOH  IpaMOTHOCTM  OOYdYalolIuXCs;  CIOCOOCTBYeT  (hOpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEJIOBEKY, BHOCHUT
CBOM BKJIJ B 3KOJOTHYecKoe oOpa3oBaHue oOydaronuxcs. JlaHHble HampaBieHus: B 00y4eHUun
XUMUHU 00ecreunBaloTcsl crneundukoil conepxaHus ydyeOHOro mpenMmeTa, KOTOpPBIM sBIseTCS
MeIarOrMYEeCK Al THPOBAHHBIM OTpa)KeHHEM 0a30BOM HayKH XUMHUU Ha ONpEAEIEHHOM dTare
€€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHHs OPHEHTUPOBAH Ha OCBOCHHE
00y4aromMMHUCs CUCTEMBbI NEPBOHAYAIBHBIX MOHATUNA XUMUH, OCHOB HEOPraHUYECKON XMMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MOHATUN OPraHuYeCKON XUMUH.

CtpykTypa coiep)kaHusi MPOrpamMMbl 0 XUMUHU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHue CKIAJbIBAE€TCS U3 CUCTEMBI MOHATUNH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHH O XUMHYecKOW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl II0 NPHUHLMILY IIOCJIEIOBATEIBLHOIO Pa3BUTHUS 3HAHWW HAa OCHOBE
TEOPETUYECKUX IPEACTABICHUN Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOIO YYEHHUSI KaK OCHOBBI
Bcero ecrecrtso3Hanus; [lepmomuueckoro 3axkona JI.JMI. MeHnneneeBa Kak OCHOBHOIO 3aKOHa
YU4EHHUS O CTPOEHUMHM aroMa W XHUMHUYECKOHM CBS3M; IPEICTaBICHUM 00 3IIEKTPOJIUTHYECKON
JUCCOLMAIIMHY BELIECTB B pacTBOPaXx.

Teopernueckue 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE JMIMPHUYECKHM IIOJYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEIBLHO OT OJIHOTO YPOBHS K JIPYrOMY,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MIPaKTUYECKOr0 MPUMEHEHUS U TIOJTyYEHHs U3y4aeMbIX BELIECTB.

OcBoeHune mnporpaMmbl MO XUMHH CHOCOOCTBYET (OPMHUPOBAHUIO MPENCTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMPUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kiacce» u «D@u3mnka. 7 Kiacey.

[Ipn u3ydyeHHH XUMHUU TPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKON HayKu
Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NeATENbHOCTH 4YeNOoBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJabTYphl. 3ajaya Y4eOHOTO TMpeAMeTa COCTOUT B
(bOopMHUpPOBAaHUM CUCTEMBI XMMHMUYECKUX 3HAHMM — BakKHEMIIuX (HakToB, MOHSTUH, 3aKOHOB U
TEOPETHUECKUX MOJIOKEHUH, JTOCTYNHBIX 00O0OIIEHUII MHPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HayKd, B IPUOOIIEHNU K HAYYHBIM METOJAM NO3HAHUS IPU U3YYEHUU BEILECTB U XMMUYECKHUX
peakuuii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIILHBIX YMEHUI U UX NPUMEHEHHUU B y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpaleHHs ¢ BelECTBAMU B TIOBCEAHEBHOM KU3HH.

IIpu m3yyeHMM XMMHUU HAa YpOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHUs Ba)KHOE 3HAYEHUE
IpUOOpeny Takue LeNd, Kak: (OPMUPOBAHNE HHTEUIEKTYaIbHO Pa3BUTON JIMUHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYAHUYECTBY, CAaMOCTOSATEIILHOMY HPHUHATHUIO PpEIIEHUH, CIOCOOHOM
aZanTUpOBaThcsd K OBICTPO MEHSIOLIUMMCS YCIOBMSIM JKU3HHU; HAIPaBJIEHHOCTh OOy4eHUs Ha
CHUCTEMaTHYEeCKOe MpHOOIIEHNEe OO0ydaroUMXcsi K CaMOCTOSATENILHOW  IO03HaBaTEJIbHOM
NeATeNbHOCTH, HAy4YHbIM METOJaM IO3HaHUSA, (OPMHUPYIOIIMM MOTHBALMIO U pa3BUTHE
crocoOHOCTeM K XUMHH; OOeCIeYeHHe YCIOBUHM, CHOCOOCTBYIOUIMX MPUOOPETEHUIO
00y4arolMMUCs OIbITa Pa3HOOOPA3HOM NEATENBbHOCTH, MO3HAHUS U CaMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOIIHUX YHUBEPCAlIbHOE 3HAYCHHME ISl Pa3IMYHbIX
BUJIOB JIEATENBbHOCTH; (OpMHUpOBaHUE oOOUIed (YHKIMOHAIBHOW M €CTECTBEHHO-HAy4HOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHMH OOBACHATH M OLIEHUBATBH SIBICHHS OKPYKAIOLIEro MHpA,
WCIIOJIb3YSl 3HAHMSI U OIBIT, IIOJyYCHHbIE IIPU U3YYEHUU XUMUH, IPUMEHATHh MX IPU PELLIECHUU
po6JieM B NMOBCEHEBHON KM3HU U TPYAOBOH JEATEIbHOCTH; (popMUpOBaHUE Y 00ydaromuXxcs
I'YMaHUCTUYECKUX OTHOIICHUH, NMOHMMaHHs LEHHOCTH XUMHUYECKUX 3HAHUHM JUIs BBIPAaOOTKU
HKOJIOTUYECKU 11€1eCO00pa3HOro TMOBEAECHUS B OBITY U TPYAOBOHM JAEATENBHOCTH B LEJSIX
COXPAaHEHHUsI CBOErO 370POBbs M OKPYKAIOLIEH NPUPOJHON CpElbl; pa3BUTHE MOTHUBALUU K
o0y4eHHI0, CHOCOOHOCTE K CaMOKOHTPOJIIO M CAaMOBOCHHUTAHUIO Ha OCHOBE YCBOEHUS
oO0I11eYeNIOBeYeCKMX IIEHHOCTEeH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY mpoduis U
HaNpaBJICHHOCTH JalbHENIIEero 00y4eHusl.

OO1ee ynciio YacoB, peKOMEHOBAHHBIX ISl U3Y4YeHUs XUMUH, — 136 yacoB: B 8 Ki1acce
— 68 "acoB (2 vaca B He/IenI0), B 9 kiacce — 68 "acoB (2 yaca B HEJIENIO).

Jlist KaXJI0To Kilacca MpeAyCMOTPEHO pe3epBHOE yueOHOe BpeMsl, KOTOpPOE€ MOKET OBITh
UCIOJb30BAHO  YYAaCTHMKaMU  00pa30BaTeNIbHOrO Ipolecca B LeIsIX  (OpMHUpPOBAHHUSA
BApMAaTUBHOW COCTABJISIONIEH COAEp)KaHUS KOHKPETHOM paboueil mporpammsl. I[lpu sToMm
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oOsi3aTenpHasi (MHBapHaHTHAs) YacTh COACP)KAaHUS TIpeAMETa, YCTAaHOBJIEHHAs NPHUMEPHOMN
paboueii mporpaMMoi, M BpeMs, OTBOAMMOE Ha €€ H3ydyeHHe, JOJDKHBI OBITh COXPaHEHBI
IIOJIHOCTBIO.

COJEPKAHUE OBYYEHUA

8 KUIIACC

[TepBoHauanbHBIE XUMUYECKUE TTOHATHUS

[Ipenmer xumuu. Ponb XMMHU B JKM3HM 4Ye€JIOBEKa. XMMHS B CUCTeMe Hayk. Tena u
BemiecTBa. Pu3nueckre CBOWCTBAa BEHIECTB. ArperatHoe coctosinde BemiecTB. [lonsatue o
METO/IaX MO3HaHMsI B XUMUHU. YucThIe BeniecTBa U cMecu. CriocoObl pa3aelieHus: CMeceid. ATOMBI
Y MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie U ClIOXKHBIE
BEIIECTBA. ATOMHO-MOJICKYJSIPHOE YydeHHe. Xumudeckas ¢opmyna. BaneHTHOCTH aTomoB
XUMHUYECKUX IJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemecTB. OTHOCHUTENBHASI aTOMHAs Macca.
OTHOocuTeNbHAsT MOJIEKYJIsIpHAs Macca. MaccoBast 107151 XUMUYECKOTO DJIEMEHTa B COCTUHECHHH.
KomnuectBo BemiectBa. Monbs. MossipHass macca. B3auMOCBSI3b KOJMYECTBA, MacChl M YHCIIA
CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo (Qopmynam XUMHUYECKUX COCTUHEHUH.
dusnyeckre U XMMUYECKHUE SBICHHUS. XUMHUECKash peakius v e€ MPU3HaKu. 3aKOH COXpaHEHUs
Macchl BelecTB. XuMH4eckue ypaBHeHus. Kiaccudukaiys XuMuueckux peakiuii (CoeTmHeHus,
pasnoKeHus1, 3aMeleHUs, 0OOMEHA).

XUMUYECKUN SKCIIEPUMEHT:

3HAKOMCTBO C XHMHUYECKOH MOCYyI0H, MpaBujiaMu pabOThl B JIAOOPATOPUH U TIpUEMaMU
oOpareHus ¢ J1abopaTopHbIM OO0OpPYIOBAaHHEM, M3YUYCHHE U ONMUCAaHWE (PU3UUECKHX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOM0IeHne Ppu3nuecknux (TIaBjIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKE, KHTIEHHE W KOHACHCAIMs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUM, HaOI0IeH e
U ONHCAaHME TMPU3HAKOB MPOTEKAHUS XHMMHUYECKMX peakuuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPHUIOM Oapus, pasznoxkeHue runpokcuna meau (I1) mpu
HarpeBaHWHU, B3aMMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenme cmocobGoB
pasnenieHuss cMmeceil (C TOMOINbI0 MarHuTa, (PUIbTPOBAHME, BBIMAPUBAHHUE, TUCTHIUISALIMS,
xpoMarorpadus), TPOBEACHUE OYUCTKH TIOBAPCHHOW COJM, HAOIIOJCHUE U OIHCaHUE
pEe3yJIbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOIIETO0 3aKOH COXpPAaHEHUS MacChl, CO3JaHHe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Baxkueiiue npenctaBuTeIM HEOPraHMUECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMUYECKHe CBOMCTBA (peakiuy rOpeHust).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TOMy4YyeHHUS KUCIOpoJa B JlabopaTopuu U
npoMelneHHocTu. KpyroBopot kucnopoga B mpupozae. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TeroBoit 3ddeKkT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YypaBHEHHUS, 5K30 H
SHAOTEPMHUUYECKUE peakiuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHe BO3/lyXa, YCUJICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO cliosl. Boiopoa — 37eMeHT U POCTOE BEUIECTBO.
Haxoxnenue Bomopoma B mpupoje, (u3HUEcCKHe U XUMUYECKHE CBOWCTBA, MPUMEHEHHE,
criocoObl mosydeHusi. Kucnotel u conmu. MonsipHblii 00b€M ra3oB. Pacy€rel mo XuMHUYECKUM
ypaBHeHusIM. Dusnyeckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HackienHsie u
HEHACBIIIEHHbIE PacTBOPbL. PacTBOpuUMOCTH BellecTB B BojAe. MaccoBas J0Ji1 BeIeCTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Polib pacTBOPOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arpsA3HEHUE NPUPOAHBIX BoA. OXxpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanus Heopranmdecknx coeaumHeHuil. Oxcunbl. Krnaccuduxamust OKCHIOB:
cojieoOpa3ymolue (0OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIE) U HecoeoOpa3zyronine. Homenkarypa
okcuJ0B. PuU3nyeckue U XUMUYECKHe CBOMCTBA OkcuAoB. [lomydyenue okcumoB. OcCHOBaHHS.
Knaccudukanuss ocHOBaHWW: WIENOYM W HEpacTBOpUMBbIE OCHOBaHus. HomeHkmarypa
OCHOBaHUM. @PU3NYECKHUE U XHUMHUYECKHE CBOWCTBA OCHOBaHWW. llosyueHue oOCHOBaHMIA.
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Kucnotel. Knaccudukanus kucnor. Homenknarypa KucioT. DPU3WYECKHE W XUMHYECKHE
cBoictBa kuciotT. Psn aktuBHoct mertauioB H.H. bekerosa. Ilomyuenuwe xucior. Conw.
Homenknarypa coseil. ®usndeckue M XuUMHUYeCKHMe cBoWcTBa coseil. llomyuenue conei.
I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

XUMUYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIPENENICHUE COACpkKaHMs KHCIOpOJa B
BO3/yXe, OJy4eHue, COOMpaHue, paclio3HABAHNE U U3YUYEHHE CBOMCTB KUCIOPO/1a, HAOIIOICHHUE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJIOM M YCIOBUS BO3HUKHOBEHHS W IMPEKPAIICHUS TOPEHUS
(mokapa), O3HaKOMJICHHE C OOpa3llaMM OKCHUJIOB M OIMCAaHWE HMX CBOMCTB, IOJIyUYCHHE,
coOMpaHue, pacro3HaBaHUE M M3y4YEHHE CBOWMCTB BOJOpoJa (TOpEHHE), B3aMMOJACHCTBHUE
BoJsiopona ¢ okcugom meau (II) (Bo3MOXXHO HCIONB30BaHKME BUACOMATEPUATIOB), HAOIIOIEHUE
00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBaHNE OCOOCHHOCTEH PacCTBOPEHHUS BELIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEAECIEHHOM MAacCCOBOM JI0JIEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJCIHCTBHME BOJAbI C MeTalylaMd (HaTpueM U KaJblUeM)
(BO3MOXHO HCIIOJIb30BAHUE BHUJCOMATEPUATIOB), HCCIIENOBaHHE OOpaA3IOB HEOPraHUUYECKHX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIO/IEHWE M3MEHEHHUS OKpPAacKd HHAMKATOpPOB B PacTBOpPax
KHCJIOT U 1IeJIouel, u3yueHue B3aumoeiicteus okcuna meau (1) ¢ pactBopom cepHOi KMCIOTHI,
KHCIIOT € MeETaJulaMM, pEeaklWi HEeUTpaau3aluy, IOJTYy4EeHUE HEPACTBOPHMBIX OCHOBAHMIMA,
BBITECHEHHE OJHOTO METajljia JAPYrMM M3 pacTBOpa COJIM, PELICHHE SKCIEPUMEHTAIBHBIX 3a]a4
1o TeMme «BaxHelme KIacchl HEOPraHUYECKUX COCTMHEHUI.

[lepnognueckuit 3akoH u llepnoguyeckas cucrtema xumMuuyeckux dnemeHToB JI.U.
MenneneeBa. CtpoeHue aromMoB. XuMuyeckass CBs3b. OKHUCIUTENbHO-BOCCTAHOBUTEILHBIE
peakuuu [lepBpie TOMBITKH KIACCH(UKAIMN XUMUYECKHX JJIeMEHTOB. [loHsATHE O Tpymmax
CXOJTHBIX AJIEMEHTOB (IIEJTOYHBIC W MIEIOYHO3EMENTbHBIE METaJUIbl, TaJIOTeHbI, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuomuueckas cucrema XuMHueckux d3yemeHtoB JI.M.
MenneneeBa. Kopotkomepuomnas u mumHHOTEpuoaHas Gopmel [lepuogumdeckoil cuCTEMbI
xumuueckux snaemeHToB .M. MenneneeBa. Ilepuonbt u rpynmbl. Duznueckuid CMbICT
MOPSIIKOBOTO HOMEpPA, HOMEPOB mepuojaa M Trpymmbl snemeHta. Ctpoenue atomoB. CocraB
aToMHBIX siiep. M3oTombl. DnekTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI0YEK aTOMOB IMepBhIX 20
XxUMH4YeckuXx oanemeHToB llepumoanudeckoid cucremsl .M. MenaeneeBa. XapaKTepuUCTHKA
XUMHUYECKOTO 3JIEMEHTa M0 ero noJioxkeHuto B llepuonmueckoii cucreme .M. Menneneesa.
3aKOHOMEPHOCTH HU3MEHEHHUsl pajJuyca arOMOB XHMHUYECKHX 3JIEMEHTOB, METaNIMYECKUX U
HEMETANTMYECKUX CBOMCTB MO TpymmnaM U nepuojam. 3Hadenue llepuoauueckoro 3akoHa u
[leproguueckoil CUCTEMBbl XMMHUYECKUX JJIEMEHTOB JJsl Pa3BUTHS Hayku W mpaktuku. JI.U.
MenneneeB — y4€HbIH W TpaxkIaHUH. XuMudeckass CBs3b. KoBaseHTHass (HOJsipHAs W
HEMoJIApHAs) CBA3b. OIJEKTPOOTPULIATEIBHOCTh XHUMHYECKUX 3JeMEeHTOB. oHHas CBs3b.
Crenenp oxucieHus. OKUCIUTETbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporecchl OKUCICHUS U
BoccTaHOBNEeHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

XUMUYECKUH OSKCIIEPUMEHT: HM3y4eHHEe OOpa3lloB BEIECTB METAUIOB U HEMETaJIOB,
B3aUMO/ICHCTBUE TUAPOKCUAA IIMHKA C PACTBOPAMHU KHUCIOT U LIEIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHHEe, PEeaKiuu
Pa3noKeHUsl, COSUHECHHUS).

MexnpeaMeTHbIE CBS3H

Peanuzamus MeXnpeaMeTHbIX CBSA3EH MPU U3YYEHUH XUMHUH B § KIIACCE OCYILECTBIISIETCS
Yyepes UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHATHMA, TaK U MOHATUMN, SBIISIOIIUXCS
CUCTEMHBIMU I OTAENIbHBIX PEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA.

OOmue ecTecTBEHHOHAYYHbIE TIOHATHSA: HAy4YHBIH (PaKT, THMOTE3a, TEOPHs, 3aKOH,
aHalu3,  CHHTE3,  KiacCHU(HUKanus,  MEePHOAUYHOCTh,  HAONIOJEHHE,  DKCIEPUMEHT,
MO/IETMPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHHE.

®usnka: martepusi, aToM, D3JEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIUJ, H30TOIIBI,
PaMOaKTUBHOCTh, MOJIEKYJNA, JSJIEKTPUYECKUW 3apsll, BEIIECTBO, Telo, O0bEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHHBI, CIUHUIBI U3MEPEHHs, KOCMOC, IUIAHETHI,
38351, ComTHIIE.



buonorus: porocunTes, npixanue, ouocdepa.
l'eorpadus: atmocdepa, rtuapocdepa, MHHEpalbl, TOpPHBIE MOPOJBI, MOJIE3HBIC
UCKOIIaeMbI€, TOILJIMBO, BOJTHBIC PECYPCHI.
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BemecTBo 1 XxumMHuueckas peaxuus

[lepnoguueckuit 3akoH. Ilepmommueckas cucremMa XuMH4YecKuX dnemeHToB J[.H.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B W3MEHEHHU CBOMCTB XMMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJlbLUd M HMX COEIMHEHUH B COOTBETCTBUU C
noJiokeHueM nsyieMeHToB B Ilepuonmyeckoil cucreme M CTpoeHHMEM HX aromoB. CrpoeHue
BEIIECTBA: BUbl XUMHUECKOMN CBSI3U. THUIBI KPUCTAIIIMYECKUX PEUIETOK, 3aBUCUMOCTbh CBOWCTB
BEIIECTBA OT THNA KPUCTAJUIMUECKON pelETKU M BUJa XUMHUYecKoi cBsi3u. Knaccudukanus u
HOMEHKJIaTypa HEOPraHMYeCKHUX BEIIECTB. XMMHUYECKHE CBOWMCTBA BEUIECTB, OTHOCALIMXCA K
pa3aMyYHbIM KJIaccaM HEOPraHMYeCKUX COEJIMHEHUH, TEeHEeTHYecKas CBSI3b HEOPraHWYEeCKUX
BemecTB. Kitaccupukanus XUMHYECKUX peakUui 1O pPa3iIuyHbIM NpHU3HAKaM ([0 YUCIy U
COCTaBY yYacCTBYIOIIMX B pEaKIUU BELIECTB, IO TEIIOBOMY 3()(EKTy, MO0 U3MEHEHUIO CTETEeHEN
OKHUCJICHUSI XMMUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO YYaCTHIO KaTaju3aropa). JK30- U
SH/I0TEPMHUUECKUE pEaKLUu, TEpMOXUMUYECKHE ypaBHEHUs. [IoHITHE O CKOPOCTH XUMHUYECKON
peakuuu. IloHatue 006 00paTUMBIX M HEOOpPAaTHUMBIX XUMHYECKMX peakuusx. [lonartue o
TOMOTE€HHBIX M TeTeporeHHbIX peakuusx. [lonstue o karamuze. IloHsTHe O XHMMHYECKOM
paBHOBecuH. @akTOphl, BIHSAIONINE HA CKOPOCTh XHMHMUYECKON peakuud M TOJOKEHUE
XUMHUYECKOTO paBHOBecusl. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE PEaKIUH, FNEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHON  peakiuu. CocTaBieHue ypaBHEHHH  OKUCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX pEAaKLUUN C HCIIOJIb30BAHMEM METOJAa 3JeKTpoHHoro OanaHca. Teopus
ANEKTPOJUTUYECKOW JUCCOLMALMHU. OJEKTPOJIUTBI W HEIEKTPOIUThl. KaTHOHBI, aHHWOHBI.
MexaHu3M [HCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BHJAMHU XUMHUYECKOW CBs3u. CTeneHb
muccouuanuu. CuiibHble W cnadble 3JeKTpoiuThl. Peaknuu wnoHHOrO oOMeHa. YcioBus
MPOTEKAHMSI PeaKIil HOHHOTO OOMeHa, MOJIHbIE U COKPAIEHHbIE MOHHBIC YPAaBHEHUS PEaKIHil.
CBoiiCTBa KHCIIOT, OCHOBAaHHUN M COJiEH B CBETE NPEACTABICHHA 00 DJICKTPOJTUTHUYCCKOM
nucconuanuu. KayectBeHHbIe peakiinu Ha HOHBL. [loHsATHE O TUApPOIM3E COeil.

XHUMHYECKUN 3KCHEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAJNIMYECKHX PEETOK
HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEMETauloB (rpaduTa U ajaMmasa), CJIOKHBIX BEIIECTB
(xopuaa HaTpusi), HCCIEJOBAaHME 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu OT
BO3JICHCTBUSL Pa3NUYHbIX (PAKTOPOB, UCCIIEIOBAHUE AJIEKTPOIMPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca JAUCCOIUAIMM KHUCIIOT, IIeno4Yel M cosied (BO3MOXKHO HCHOJIB30BaHUE BUJEO
MaTepHuagoB), MPOBEACHHUE OIbITOB, WIUIIOCTPUPYIOIIUX MPU3HAKA TMPOTEKAHUS peaKlui
HOHHOTO oOMeHa (0OpazoBaHME OcCaJKa, BbIACICHHE Ta3a, 00pa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpeHHe, PEeaKiuu
pa3ioXKeHusi, COEIUHEHHS), pacro3HaBaHUE HEOPraHWYECKMX BEIIeCTB C  MOMOIIBIO
KAueCTBEHHBIX PEAKIMI HAa HOHBI, PEIICHUE 3KCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmerannel 1 ux coenMHEHUS

OOmiass xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crereHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA MPOCTBIX BELIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe XJopa (B3aUMOJAEHCTBHE C MeTaJUIaMH, HEMeTallaMH,
menoyamu).  Xsopoojopod. CoisiHasg  KHCIOTa, XUMHYECKHME CBOWCTBa, IOJIy4eHHE,
npuMeHeHue. JlelficTBue xjiopa 1 XJIOpOBOJIOPO/Ia Ha OPraHu3M YeJloBeKa. BaxkHeimune Xsopu sl
U MX HaxoxjaeHue B npupoje. OOmas xapakTepucTuka sneMeHToB VIA-rpynnbsl. OcoOeHHOCTH
CTPOEHHsI aTOMOB, XapaKkTepHble CTeneHu okucieHus. CrpoeHue M (u3nyecKHe CBOMCTBa
MIPOCTBIX BEIIECTB — KHUCIOPOJAa U Cepbl. AJUIOTPONHBIE MOIU(PHUKAIMU KUCIOPOJA U CEPHI.
Xumuueckue cBoiictBa cepbl. CepoBOIOpOJI, CTpOCHHE, (PU3NUYECKHEe U XUMHUECKHE CBOMCTBA.
Oxcunpl cepbl Kak MPEeACTaBUTENM KUCIOTHBIX OKcHIoB. CepHas KuClOTa, (HU3UYECKUE U
XUMUYECKHe CBOHCTBa (00mIME Kak IMpeACTaBUTENs Kilacca KHUCIOT M crenuduyeckue).
XUMHUYECKUE PpeakIfH, JeXallue B OCHOBE MPOMBINUIEHHOTO croco0a MOJXyuyeHHs CEepHOM
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kucnoThl. IlpuMeHnenue cepHoil kuciaoTel. COlaM CEpHOM KUCIIOTHI, KAu€CTBEHHAs pEakius Ha
cynbdar-uon. Haxoxxnenue cepbl um €€ COCOUHEHUN B mpupoje. XHUMHUYECKOE 3arpsisHEHHE
OKpYXalollled Cpellbl COCAMHEHUSIMU Cepbl (KUCIOTHBIC JIOKAU, 3arps3HEHUE BO3AyXa U
BOJOEMOB), crocoObl ero mpenoTBpamieHus. OO0mas xapakTepuCTHKa JIEMEHTOB VA-TpYIIIbL.
OCOOGEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE CTEIICHH OKUCIECHUS. A30T, paclpoCTpaHEHHE B
npupoje, pu3nvYeckue U XUMU4Yeckue cBoicTBa. KpyroBopor asora B mpupoje. AMMHAK, €ro
¢u3nveckne W XUMHYECKHE CBOWCTBA, IMONydyeHHEe M npuMeHeHne. Coyid aMMOHHUS, HX
¢bu3nvecKkue U XMMHYECKHE CBONCTBA, MprMeHeHre. KauecTBeHHas! peakinys Ha HOHBI aMMOHHSL.
A3oTHas KucnoTa, €€ TmoNydeHue, (U3NYECKHe W XHMHUYECKHe CBOiicTBa (oOmme Kak
MPEJCTaBUTEIIS KJIacca KUCIIOT U cnennpudeckne). Vcrnonp30BaHre HUTPATOB U COJICH aMMOHHUS
B KayecTBE MHUHEPAIbHBIX yHA0OpeHuil. XHWMHUYECKOoe 3arps3HEHHE OKPYKAIOUIeH Cpejbl
COCIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K, 3arpsi3HEHNE BO3yXa, MOYBHI U Bo10EMOB). Docdop,
ajutoTpornubie Moaudukanuu Gocdopa, puznueckue u xumudeckue cpoiictBa. Okcun docdopa
(V) u pochophas kucnora, Gu3nvecKue U XUMUIESCKUE CBOWCTBA, MosydeHue. Mcmnons3oBanue
(docharoB B KauecTBe MUHEpAIbHBIX ynoOpenuid. OOmmias xapakTepucTtuka 3aeMeHToB [VA-
rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU OKHUCIECHUA. YTIepos,
QUIOTPONHBIE MOJM(HKALNN, PACIPOCTPAHEHHE B MPHUPOJE, (PHU3UYECKUE W XHUMHYECKHE
cBorictBa. Ancopouus. Kpyrosopot yraepona B npupojie. OKCuabl yriepoaa, ux Gu3nueckue u
XAMUYECKAE CBOWCTBA, JCWCTBHE HA JKUBBIE OPraHU3MBI, IOJydeHHE U TPHUMCHEHHE.
DKoJIOTHYECKHE TPOoOIeMBbl, CBs3aHHbIE ¢ okcuaoM yriaepona (IV), rumore3a riobaibHOTO
MOTEIUICHUST KIIMMaTta, MapHUKOBBINA dPQEKT. YTOoNbHAs KUCIOTa U €€ COJU, NX (PU3NYECKHe H
XAMUYECKHE CBOMCTBA, NOJIyUYeHUE M NpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHATHOHBL
Hcnons3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, POMBIIIUIEHHOCTH U CEITCKOM XO3SIHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHWYECKHX BEIIECTBAX KaK O COCIMHEHHUSX Yriepoja
(MeraH, 9TaH, OJTWUJICH, AalleTWJIEH, STaHOJI, TJULEPHUH, YKCycHas Kkuciota). IlpupoaHbie
WCTOYHUKHU YTJIEBOJOPOJOB (Yrojib, MPUPOAHBIA Ta3, He(Th), MPOAYKTH HX MepepabOTKH
(6eH3uH), UX POJIb B OBITY ¥ MPOMBINIICHHOCTH. [ToHATHE 0 OHOJIOTMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpraHMYECKUX U HeopraHudeckux coenvHeHuid. KpemHui, ero Qusmyeckue M XUMHUYECKHE
CBOICTBa, MoyiyueHue 1 npuMenenue. CoenrHenus: KpeMHus B nmpupoje. OOriue npeacTaBieHus
00 okxcuae kpemuus (IV) u xpemuHueBoit kuciore. CHUIMKAThl, UX HCIOJB30BaHUE B OBITY, B
MIPOMBIIITICHHOCTH. BaxkHel1e cTpouTenbHble MaTepHalibl: KEpaMUKa, CTEKIIO, IIEMEHT, OETOH,
xene300eToH. [IpoGieMbl 6e30MacHOrO  HMCMONBb30BAHUSL CTPOUTENBHBIX MaTepHalioB B
MTOBCEHEBHOM KU3HHU.

XUMUYECKUN HSKCHEPUMEHT: H3ydeHHe oOpa3l0B HEOpPraHMYECKHUX BEIECTB, CBOICTB
COJISHOM KHUCIJIOTBI, MPOBEJICHUE KAaYeCTBEHHBIX pEaKUUi Ha XJIOPUI-UOHBI M HaOJIIOACHUE
MPU3HAKOB HMX MPOTEKAaHHUS, OIBITHI, OTpa)karoniue (QU3MYecKre M XUMHUYECKHE CBOMCTBa
TaJIOTEHOB U UX COECTUHEHHI (BO3MOXHO HCIIOJB30BAHUE BHAEOMATEPUAIOB), O3HAKOMIIEHUE C
oOpa3iamu XJI0pUA0B (TaJOreHUIOB), 03HAKOMIICHHE C O0Opas3laMu cepbl U €€ COeAMHEHUSAMU
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUasoB), HaONIo/IeHUE Mpollecca OOyriIuBaHUS caxapa
MoJ JAEWCTBUEM KOHIICHTPUPOBAHHON CEpPHOM KHUCIOTHI, H3YYCHHE XHUMHYECKUX CBOWCTB
pa30aBiIeHHON CEepHOW KHUCIOTHI, MPOBEACHHE KAYECTBEHHOW peakuuu Ha CynbhaT-uoH U
HaOroleHue Npu3Haka e€ MPOTEKaHWs, O3HAKOMIIEHHWE C (U3WYECKHMH CBOWCTBAMM a30Ta,
dbochopa u ux coenuHeHU (BO3ZMOXXHO HCIOJIB30BAaHUE BHJIEOMATEPHANIOB), oOpa3laMu
a30THBIX M (QOochOpHBIX yHOOpeHUH, MoJydeHHue, coOMpaHHe, pACHNO3HaBaHUWE M H3y4YECHHE
CBOMCTB aMMHUaka, MPOBEJCHUE KAaueCTBEHHBIX peakiMii Ha MOH aMMOHus U ¢ocdar-uoH U
U3yueHHe MPU3HAKOB MX MPOTEKaHUs, B3aUMO/IEHCTBHE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI
C MeZIbl0 (BO3MOXKHO MCHOJIb30BAHUE BUJEOMATEPHAIIOB), U3yUEHUE MOJEIEeH KPUCTAITMUECKIX
peméTok anmasa, rpadura, QymiepeHa, 03HaKOMIIEHHE C IPOLIECCOM aICOPOLIMU paCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MpOTHBOrasa, NOJyueHHe, coOupaHue,
pacrio3HaBaHKe U U3y4YE€HUE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBeJICHHE KaueCTBEHHBIX Peakluil Ha
KapOOHAT W CHJIMKAT-UOHBI M HW3YyYEHHE IPU3HAKOB HX IMPOTEKaHMS, O3HAKOMJIEHHE C



MPOAYKIMEH CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a/lady M0 TeMe
«BaxxHenmue HeMEeTaUIbl U UX COCTUHECHUS».

Mertamibl U UX COeIMHEHUS

OOmass XapakTepUCTUKAa XUMHUYECKHX D3JIEMEHTOB — METaUIOB HAa OCHOBAaHHHM WX
noJjioxkenud B [lepuonnueckoit cucreme Xxumudeckux 3iemMeHToB .M. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTauiMueckass CBS3b M METALIMYECKas KPHUCTALTUYECKas
peméTka. DJIEKTPOXUMHUYECKUN pAl HanpsHkeHUHW MeTauioB. Dusmyeckne M XUMUUYECKHE
cBoiicTBa MeTayuioB. OOIue crocoObl MOMydeHHUsST METAUIOB. [IoHITHE O KOPPO3HH METAUIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyTryH, JIOPATIOMUHUN, OpOH3a) U
WX TpUMEHEHHWE B ObITy W TpoMbIIUIeHHOCTH. IllenoyHbie MeTayuibl: TOJOXKEHUE B
[Tepuonnueckoit cucreme Xxumuyeckux sjaemeHToB [[.M. MeHneneeBa, CTpOCHHME UX aTOMOB,
HaxoKJieHue B mpupoje. Pusnveckue U XUMHUYECKUE CBOMCTBA (HA MpUMEpE HATPHS U Kajus).
Okcuabl ¥ TUAPOKCUJIBI HATPUS U Kanus. [IpuMeHeHue menoYHbIX MEeTauIOB U UX COCTUHECHHIA.
[[lerouyHO3EMENBHBIE METAUIBl MarHUi W KadblMi: mojokeHue B llepmommueckoil cucreme
xuMuueckux sneMeHTtoB [[.M. MeHneneeBa, CTpO€HHE MX aTOMOB, HaxO0XXJICHUE B IPUPOJE.
@u3MYeCcKe U XUMUYECKUE CBOMCTBA MarHus W KajblMs. BaxkHelmme COeIMHEHUs KaablHs
(oxcun, tuapokcua, coiu). JKECTKOCTH BOABI M CIHOCOOBI €€ yCTpaHEeHMs. AJIFOMUHUA:
noJjioxkeHue B Ilepuogmyeckoil cuctemMe xumuyeckux anemeHToB .M. MenneneeBa, ctpoeHue
aToMa, HaXOXJIeHHE B pupoae. Pu3ndeckre 1 XUMHUIECKHUE CBOMCTBA allfOMUHUS. AMGBOTEpHBIC
CBOICTBa OKCHJIa U THUApOKcUIa amoMuHud. JKene3o: nosoxenne B [lepuoanueckoi cucreme
xuMuueckux osinemMeHtoB [[.M. MenneneeBa, CTpo€HHE aToma, HAXOXKICHUE B MPHUPOJIE.
Ouznyeckue U XUMUYECKHe CBOMCTBa xene3a. OKcuabl, rHApokcuabl u conu xenesa (1) u
xenesa (I11), ux coctas, CBOICTBA U TIOJTyUCHHUE.

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ oOpasllaMH METa/lIOB M CIUIaBOB, HX
(Gbu3NyecKMMU CBOWCTBaMHM, M3y4EHHE pE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXHO
HCIO0JIb30BaHNE BUJEOMATEPHANIOB), 0OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHIA KalbIHs U HATPUS
C BOJIO# (BO3MOXKHO HCIIOJIB30BaHKUE BUICOMATEPUATIOR), HCCIICIOBAHUE CBOMCTB )KECTKON BOJIBI,
mpolecca TOpPEeHHs jKejie3a B KUCIOopoje (BO3MOXKHO HCHOJIb30BaHUE BUIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX pPeaKlIUii Ha MOHBI (MarHus, Kajablus, aTIOMUHUS, [IUHKA,
xene3a (II) m xemeza (III), menu (II), HaGmromeHWe W OMHMCaHWE TPOIECCOB OKPAIIWBAHUS
IJIaMEHH MOHAMU HATPHS, Kajdus W Kaublus (BO3MOXKHO HCIOJb30BAaHUE BHJICOMATEPUAIOB),
uccienoBaHue aM(pOTEpPHBIX CBOMCTB TMIPOKCHIA AFOMUHUS W THAPOKCHIA IIMHKA, pEIICHHE
JKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHelnme MeTamibl U UX COSAUHEHUS».

XUMHS ¥ OKpYKarouias cpeia

BemectBa u Marepuaisl B IOBCEHEBHOM KU3HU 4YelIOBeKa. be3omacHoe ucnosb3oBaHue
BEIIECTB M XUMHUYECKHX peakuuil B ObITy. I[lepBas momomib Nmpu XUMHUYECKHUX OXKOTrax H
OTpaBIEHUIX. XUMHUYECKOE 3arps3HeHHE OKPYKAroIIel cpeibl (IpeaeabHas J0myCcTHMas

koHueHtpauus BemiecTB (manee — I[IJIK). Pomp XuMum B pelieHHH 3KOJIOTUYECKUX
pooJIeM.

XUMUYECKUN OKCIEPUMEHT: Uu3ydyeHue oOpas3loB MaTepHalioB (CTEKJIO, CILIaBBI
METaJJIOB, MOJIMMEPHbIE MAaTEPUATIbI).

MexnpeaMeTHbIE CBS3H

Peanuzaiust MeXnpeaMeTHbIX CBSA3EH MPU U3YUYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIMOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TMOHSATHUH, TaKk U MOHSITH,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHS: HAay4dyHBIM (DakT, TUMOTe3a, 3aKOH, TEOpPHs,
aHalM3,  CHHTe3,  KilacCHU(HUKanus,  MEePHUOAUYHOCTh,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJENUpPOBaHUE, U3MEPEHUE, MOJIEIb, SIBIICHHUE, TAPHUKOBBIN dPPEKT, TEXHOIOTHSI, MaTEPHUATIBI.

®dusuka: martepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIWJ, H3O0TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUYECKUM 3aps]l, NPOBOJHUKH, MOJIYIPOBOJHHUKH,
TVDIIEKTPUKH, (DOTOIIEMEHT, BEIIeCTBO, TENO, 00bEM, arperaTHoe COCTOSHHE BEIecTBa, Tas,
pacTBOp, pPacTBOPUMOCTh, KPUCTAJUIMUECKAss pemETKa, CIUIaBbl, (U3MYECKUe BEITUYHHEI,
€AMHUIBI U3MEPEHUs, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

8



buosnorusi: gortocunres, npixanwe, Ouochepa, sKocucreMa, MUHEpaIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTbI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

l'eorpadusi: armocdepa, ruapocdepa, MHHEpPaAIbI, TOPHBICE TIOPOJBI, TIOJE3HBIC
HCKOTIa€MbI€, TOTINBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU

JJUYHOCTHBIE PE3YJBbBTATBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaAaMMBI OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUTAIOTCS B X0JI¢ OOYYCHHUSI XUMHUHU B €MHCTBE YI€OHOW M BOCIIUTATEIHHOU JCATEIHHOCTH B
COOTBETCTBUU C  TPAJAWIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH U JyXOBHO-
HPABCTBECHHBIMU IICHHOCTSIMHU, MPUHSATHIMA B OOIIECTBE MpaBWIAMH W HOPMaMH TOBEICHUS H
CIIOCOOCTBYIOT IIPOIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHS M COIMATN3AINN 00yJaIONTUXCA.

JIMIHOCTHBIE PE3YJIBTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3WUTHBHBIX IICHHOCTHBIX OPHCHTAIMH W PACHIMPEHUE OIBITA JIESATSIHHOCTH Ha €6
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOrOo BOCIUTAHUS: IEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY
KYJIbTYPHOMY, HCTOPHUYECKOMY W HAydHOMY HACJICIUI0, TIOHWMAaHUS 3HAUCHUS XUMHYCCKOU
HayK{ B )KU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(POPMAIIUEH O
MEPEIOBBIX  JIOCTIDKEHUSAX W OTKPBITUSAX  MHPOBOM W OTCYCCTBCHHOW  XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) TPaxJTaHCKOTO BOCIMTAHUS: TPEJICTABICHHUS O COIMAIBHBIX HOPMAaxX M IPaBHIIAX
MEXJIMYHOCTHBIX ~OTHOIICHWH B  KOJUICKTHBE, KOMMYHUKATHBHOH KOMIICTCHTHOCTH B
OOLIECTBEHHO TOJE3HOM, Yy4eOHO-HCCIEOBATENbCKOM, TBOPYECKOW M JPYrUX BHAAX
JESTEILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOHM JEATCIIBHOCTH TPH BBIMOJTHCHHU
y4eOHBIX, IO3HABATEIBHBIX 3a7a4, BBHIMOJIHCHHA XHMHUYCCKHAX OSKCIICPUMEHTOB, CO3JIaHUHU
Y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aWMOTIOHMMAHHWIO W B3aWMOIIOMOIIM B TIPOIECCE ITOU
y4eOHOM JesATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHHUE M MIOCTYITKH CBOMX TOBapHIIEH
C TIO3WIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS TOCIICICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAyYHOTO TO3HAHHS: MHUPOBO33PEHYECKHE IPEACTABICHUS O BEIICCTBE W
XMMHYCCKOH PEaKIuh, COOTBETCTBYIOIHE COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKd U
COCTABJISAIONINE OCHOBY JUISI TIOHMMAaHUS CYIIHOCTH HAYYHOW KapTHHBI MHPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS HPHUPOJBI, B3aUMOCBS3SIX 4YEIIOBEKA C MPUPOIHOU
Cpeloi, O pOJU XUMHUU B TO3HAHMHM ITHX 3aKOHOMEPHOCTEH; IO3HABATEJIbHBIC MOTHBHI,
HaIpPaBJICHHbIC HA IIOJIyYCHHE HOBBIX 3HAHWHM 110 XHMHH, HEOOXOIUMBIC UIS OOBSICHECHUS
HaO0JII0JTaCMBIX TIPOIIECCOB M SIBJICHUH, MO3HABATEIbHOW, WH()OPMAIMOHHONW W YHTATEIIbCKOM
KyJbTYpbl, B TOM UYHCIIC HAaBBIKOB CaMOCTOSITEIbHOH pPa0OThI C YYCOHBIMH TEKCTaMH,
CIPABOYHOW JIMTEPATYypOM, JOCTYIHHBIMH TEXHHUYECKUMHU CPEICTBAMHU HH(MOPMAIIMOHHBIX
TEXHOJIOTUH; WHTEpeC K OOYYCHUI0 M [O3HAHHIO, JHOOO03HATEIBLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMO00pa30BaHHUIO, IPOEKTHOM U HCCIICIOBATCIIbCKOW JICATCIBHOCTH, K
0CO3HAHHOMY BBIOOPY HAIPABJIIEHHOCTH M YPOBHS 00y4YCHHUS B JalIbHEHIIICM;

4) bopMUpOBaHUS KYJIbTYPbI 30POBbS: OCO3HAHHE IIEHHOCTH >KU3HHU, OTBETCTBEHHOTO
OTHOIIEHHUSI K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha 3I0pPOBBI 00pa3 »KW3HH, OCO3HaHUE
MOCIECTBUN U HENpUATHE BPEIHBIX MPHUBBIYEK (YMOTPEOJICHHS alKOTOJs, HAapPKOTHUKOB,
KYpeHHUs1), HEOOXOIUMOCTH COONIO/IeHUsT TpaBWwi 0Oe30macHOCTH TMpH  oOpalieHuu ¢
XMUMHYECKUMHU BEIIECTBAMU B OBITY U peabHOMN KU3HHU;

5) TpyIOBOTO BOCHUTAHHS: MHTEPEC K MPAKTUYECKOMY U3YUYECHUIO Mpodeccuil u Tpyaa
Pa3IMYHOTO PO/, YBOXKEHUE K TPYAY M pe3ylbTaTaM TPYAOBOI NeATEIbHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHUS MPEJAMETHBIX 3HAHWA MO XWMHUHU, OCO3HAHHBIA BBHIOOP WHIUBUAYAIbHOU
TPACKTOPUU MPOJIOJDKEHUS 00pa30BaHUs ¢ yYETOM JUYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB U TMOTPEOHOCTEH, ycmemHod mpodeccuoHambHOMI
NESITENPHOCTH W Pa3BUTHS HEOOXOMUMBIX YMEHHUI, TOTOBHOCTH aJalTUPOBATHCS B
npodeccruoHaIbHOM cpefie;



6) 9KOJIOTUYECKOTO BOCIHUTAHUS: SKOJIOTUYECKH IIeTIecO00pa3HOe OTHOIIEHHE K IPUPOIe
KaK MCTOYHHUKY >KM3HHM Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS, IOHUMAaHHUE [IEHHOCTH 3J0POBOIO
u Oe3omacHoro o0pasa >KU3HH, OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DM3MYECKOMY U
MICUXHYECKOMY 3/I0POBBIO, OCO3HAHHNE LIEHHOCTH COOIOACHUS MpaBui 0€301acHOTO MOBEICHHS
npu paboTe ¢ BELIECTBAMH, a TAKKE B CUTYALHAX, YTPOKAIOIIUX 3A0POBBIO U JKU3HU JIOACH;
CMOCOOHOCTH MPHUMEHSATh 3HAHUS, MOJy4aeMble NMPU HM3YUYEHHUH XUMUH, JUIA PELICHUs 3a/ad,
CBSI3AHHBIX C OKPYKAIOWIEW MPUPOAHON CpeAou, ISl MOBBILIEHUS YPOBHS 3KOJOTMYECKOMN
KYJIbTYpPbI, OCO3HAHHUS INI00AJIbHOTO XapaKTepa dKOJOTMYECKUX MpOoOJeM U MyTed MX pelieHus
IIOCPEACTBOM METOJIOB XMMUH, SKOJIOTHYECKOTO MBIIICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHOW ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATbHI

B cocraBe meTanpenMETHBIX Pe3yNbTAaTOB BBIACISIOT 3HAUYUMbBIE ST (POPMHUPOBAHUS
MHUPOBO33PEHHUST OOIIEHAYYHbIE TIOHSTHUS (3aKOH, TEOPHS, MPUHIHIL, THIOTE3a, (aKT, CHCTEMA,
MpoIiecc, HKCIEPUMEHT U APYroe.), KOTOPhIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaMeTax M Mo3BOJIIIOT Ha OCHOBE 3HAHUI U3 ATHX NMPEIMETOB (POPMHUPOBATH NPEACTABICHUE O
[EJIOCTHOM HAyYHOW KapTHHE MUpa, W YHUBEpCaJbHBIE yueOHBbIC NEWCTBUS (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOphIe OOECIIeuuBalOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITEeIbHOCTH.

[To3HaBaTenbHBIE YHUBEPCATIbHBIE YueOHbIE JeHCTBUS

BazoBrie mornueckne eiCTBU:

YMEHHUSI WCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHHS TIPU OCBOCHUHM 3HAHHIA:
pacKpeIBaTh CMBICT XMMHUYECKHX TOHATHUH (BBIACTATH WX XapaKTEepHbIE TPU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMH TOHSTHIMH), UCIOIB30BATh MOHATHUS JUISI OOBSICHEHHUS
OTNIENbHBIX (PAKTOB W SBJICHUN, BHIOMpATb OCHOBAaHUS M KpUTEPUM [UIsl KiacCU(UKaLUU
XMMHYECKUX BEIIECTB M XUMHUECKUX PEaKI1il, yCTAaHABIMBATh IPUUYUHHO-CIIE/ICTBEHHBIE CBS3H
MeXay 0ObEKTaMU U3YYEHHUs, CTPOUTH JIOTHUECKUE pacCyXIeHus (MHIYKTUBHBIE, IeTyKTUBHbIE,
[0 aHAJOTHUM), AeNaTh BBIBOABI W 3aKIIOUEHHUS; YMEHUE TNPUMEHSATh B IMpoliecce MO3HAHUS
moHATHUS  (MIPEAMETHBIE W METANpeIMETHBIE), CHMBOJUYECKHE (3HAKOBBIE)  MOJIEINH,
UCIOJIb3yeMble B XHMHH, MpeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMble B XUMUU MOJEIbHbIC
MIPE/ICTaBJICHUS] — XUMUYECKHI 3HaK (CHMMBOJI 3JIEMEHTa), XuMu4eckas (opmylia U ypaBHEHUE
XMMHYECKON peaKkIuu — IMpPU PEHIeHHH Y4eOHO-IO03HABAaTENbHBIX 3a7ay, C Y4€TOM OTHX
MOJENBHBIX TMPEACTABICHUN BBISBIATH U XapaKTepU30BaTh CYIIECTBEHHBIE IPHU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEHIECTB M XMMHYECKHX pEaKUui, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U MPOTHUBOPEUHS B U3Y4YaeMbIX IpoIleccax U
SIBIICHUSIX.

bazoBslie uccrnenoBarensckue AeCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUSA, a
Takke B KauecTBE OCHOBBI [uis (OPMHUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKICHHI; MNPHOOpPETeHHE OMblTa MO IUIAHUPOBAHWIO, OPTraHU3alUd H
MPOBEJICHUIO YYEHWYECKUX OJKCIEPUMEHTOB, yMEHHE HalIoJaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIBHO MPOTHO3UPOBATh €r0 Pe3ynabTaT, (GopMyIHpoBaTh 000OIIEHUs U BBIBOJBI 110
pe3yibTaTaM MpoBeIEHHOTO OIBbITA, UCCIIEI0BAaHU, COCTABIATh OTYET O MPOAETaHHOM paboTe.

Pabora ¢ unpopmanueit:

yMEHHUE BBIOMpPATh, AHAIU3UPOBATh U UHTEPIPETHPOBATh HMH(OPMAIMIO Pa3IMYHBIX
BUJOB U (OPM MpPEICTABICHUS, MOJYy4aeMyl M3 pPa3HbIX HCTOYHUKOB (HAy4HO-MOIMYJspHas
JUTepaTypa XMMHUYECKOTO COJepXkaHMs, CIpaBOYHble IMocobus, pecypcbl MHTepHeTa),
KPUTHYECKH OLIEHUBATh IPOTHBOPEUMBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO; YMEHHUE IPUMEHSTh
pa3nuyHbIe METOJBl W 3alpoChl NMPH TMOUCKE M 0TOOpe MHGPOpPMALMU U COOTBETCTBYIOLIUX
JAHHBIX, HEOOXOAUMBIX JUIS BBIMOJHEHHsS y4eOHBIX W IMO3HABATENBHBIX 3a]au OINpeesIEHHOrO
THUIMAa, MPUOOpPETEeHHE OMbITa B OOJACTH HCIOJIb30BAaHHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, OBJIaJIeHHE KYJIbTYpO aKTUBHOTO MCIIOJIb30BAaHUS PA3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMalbHYIO (opMy MpeacTaBieHUs HHGPOpMAMK U
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WUTIOCTPUPOBATH PeIIaeMble 33aul HECIOKHBIMU CXEMaMHt, JUarpaMMaMu, IpyruMu GopMamu
rpaduKu U UX KOMOWHAIMSIMU; YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh B MpoLecce YIeOHOU U
HCCIIEIOBATENILCKOM AEATENbHOCTH HMH(OPMAIUMIO O BIUSHUM MPOMBINUIEHHOCTH, CEJIbCKOTO
XO035IICTBa ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH PUPOAHOM CpEbI.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHBIC YI€OHbBIE ICHCTBUSA:

YMEHME 3a/aBaTh BONPOCHl (B XOA€ Juajora M (WIM) AMCKYCCHHM) IO CYIIECTBY
oOcyxnaeMoli TeMbl, (HOPMYIHPOBATH CBOM TIPEIOKEHUS OTHOCHUTEIBHO BBITIOJHEHUS
MPEVIOKEHHOW 3a7auyu; MNpUOOpPETEHHE ONbITa IPE3EHTAUUH PE3yIbTaTOB BBINOJIHEHUS
XHUMHYECKOTO 3KCIIepUMeHTa (JITabOpaTOPHOTO OIBITa, TA00PATOPHON PaOOTHI 10 MCCIICIOBAHUIO
CBOMCTB BEILECTB, YU€OHOTO MPOEKTA); 3aMHTEPECOBAHHOCTh B COBMECTHOI CO CBEpCTHUKAMU
[I03HABATEIbHON U UCCIIE0BATEILCKOM 1E€ATEIbHOCTH MPU PEILICHUN BO3HUKAIOLIUX NPOOIeEM Ha
OCHOBE yué€Ta OOLIMX MHTEPECOB M COTIACOBaHMS NMO3HMIMNA (0O0CYyXIeHHs, 0OMEH MHEHHSIMH,
«MO3TOBBIE€ ILITYPMBD», KOOPJIMHAIMS COBMECTHBIX JEHCTBHI, ONpeaereHHue KpPUTEpUEB IO
OIICHKE KaueCTBa BHINIOJHEHHON pabOThI U IPYTHe);

PerynstuBHble yHUBEpCalbHbIE yUEOHbIE IEUCTBUSA:

YMEHHE CaMOCTOSITENIbHO ONPEAEIATh LU AeSTeNbHOCTH, IJIaHUPOBATh, OCYILIECTBIIATH,
KOHTPOJMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
Haubonee d¢¢eKTUBHbBIE CINOCOOBI  pelleHHss y4eOHbIX M IO3HaBaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTUPOBATh IPEMIOKEHHBIA AJITOPUTM JEWCTBUN NpPH
BBITIOJIHEHUM 3aJlaHUMl ¢ Y4€TOM TOJY4YEeHHUS HOBBIX 3HAaHUM 00 H3yyaeMbIX OOBEKTax —
BEIIECTBAX M PEaKIHAX, OLEHUBATh COOTBETCTBUE MOJTYYEHHOIO pe3yibTaTa 3asiBICHHON LENH,
YMEHHE UCII0Ib30BaTh U aHAITM3UPOBATh KOHTEKCTHI, MpeJlaraeMble B YCIOBUH 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ylIbTATOB IO OCBOCHHUIO O0O0S3aTENILHOTO COJAEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW (denmepasibHOW paboyeil mporpamMMmoil, BBIJEISIOT: OCBOCHHBIC
0OyJaroIMMHUCSA HaydHbIC 3HAHHS, YMEHHUS W CIOCOOBI JCHCTBUM, crneruduyeckue s
npeaMeTHON obmactu «XHUMHSD», BHUAbI JEATEIBHOCTH MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETALNH, TPE0OPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYalHIX.

K xonny oOy4yenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUYAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSATHUNA: aTOM, MOJIEKYJa, XUMHUYECKHIi
AJIEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOTHOPOJHAs),
BaJICHTHOCTh, OTHOCUTENbHAS aTOMHAsi U MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Js XHUMHUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJISIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHLHOCTD, CTENIEHb OKUCICHHS, XUMHUECKast
peakiusi, Kiaccuukanus peakuuid: peakiuu COCAMHEHHUS, PEaKLUU DPA3JI0KEHHs, PEaKIuu
3aMeIleHus], PEaKuu 00MeHa, 3K30- M SHAOTEPMUYECKHE PEaKIH, TeIIOBOM 3 (deKT peakuuu,
SJIPO aTOMa, AIIEKTPOHHBIN CIOW aToMa, aTOMHas OpOUTallb, paguyC aTOMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HEMOJISipHasi KOBaJeHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PAacTBOD,
MaccoBasi JI0Js BellecTBa (MPOLIEHTHAs KOHIEHTpalus) B PacTBOpE; HILIIOCTPUPOBATH
B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATHH U NPUMEHATh STHU MOHATHS MPH ONMHCAHHUH
BEIIECTB U UX MPEBPAIICHHI; UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJIEeHUS (POpMyI
BEIIECTB M YPaBHEHUN XUMUYECKHX PEaKIIHi; OMpeNessiTh BaJEHTHOCTh aTOMOB DJIEMEHTOB B
OMHApPHBIX COEJWHEHUAX, CTETNEeHb OKUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
MPUHAVISKHOCTh BEIIECTB K OMpPENeI€HHOMY KIAcCy COeAMHEHUH 1o ¢opmyiaMm, BHJ
XMUMHYECKON CBs3M (KOBaJeHTHAas M WOHHAs) B HEOPTraHWYECKHX COCTUHEHUSX; PaCKphIBATh
cmeicn  Ilepuogmueckoro 3akona J[.M. MenneneeBa: JeMOHCTPHpPOBaTh MOHUMAaHUE
MEePHOTUIECKON 3aBUCHMOCTH CBOMCTB XHUMHUYECKHX OJIIEMEHTOB OT UX TIOJIOKEHUS B
[Teproauieckoii cucTemMe, 3aKOHOB COXPAHEHHSI MACChI BEIIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHsI, 3aKOHa ABOTapO; OMHCHIBATh U XapaKTEPH30BaTh TAOIUUYHYIO (HOpMY
[Teproauveckoii CUCTEMBl XUMHUUYECKUX IJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHAs MOITpyIa
(A-rpynma)» u «mobounas noarpymnmna (b-rpynmna)», Mansie U G0JbIINE TIEPUOIBI, COOTHOCUTH
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0003HaueHHs, KOTOpBIE UMEIOTCs B Tabnuue «llepuonndeckas cucteMa XMMHUECKUX JIEMEHTOB
J.. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XUMUYECKUX HJIEMEHTOB
(cocTaB u 3apsa s1pa, o0IIee YHCIo IEKTPOHOB U pacIpeesieHHe UX 110 AJIEKTPOHHBIM CIIOSIM);
KJIaccu(UIMPOBATh XUMHUECKUE JIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMHUYCCKHE PEaKIHH
(mo dumcy M COCTaBy YYacTBYIOUIMX B pPEAaKIUH BEIIECTB, MO TEIUIOBOMY 3(PPEKTy);
XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPXK/asi  ONHCAaHWE MPUMEPAMH  MOJIEKYSPHBIX  ypaBHEHHH  COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIMW; TPOTHO3MPOBATH CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH IMPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX; BBIYHCISATH OTHOCHTEIBHYIO MOJICKYJSIDHYIO M MOJIIDHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1Mo (OpMyiie COeAMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA
B pacTBOpE, MPOBOJIUTH PACUETHI MO0 YPAaBHEHUIO XUMUYECKON PEaKLIWH; MPUMEHSATh OCHOBHEIC
OTIEpallMi MBICIIUTEILHON JEATEIbHOCTH — aHaJIW3 M CHUHTE3, CpaBHEHHE, 0000IIeHHe,
CHCTEMATH3aIMI0, KIAacCU(UKAIIMIO, BBISIBICHHE TPHUYUHHO-CICACTBEHHBIX CBS3edH — JUId
W3YUYEHHsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHMA, €CTECTBEHHO-HAYYHBIE METOMIBI TIO3HAHHS
— HaOIoJeHne, HW3MepeHHe, MOJCTUPOBaHMUE, OSKCIIEPUMEHT (peajbHBIi M MBICICHHBIN);
CIIeZIOBATh MPaBWIIaM TIOJIb30BaHUS XUMHUYECKOW MOCYION M J1abopaToOpHBIM 000pyIOBaHUEM, A
TaKXKe MpaBUiIaM OOpalleHus ¢ BEMIECTBAMH B COOTBETCTBUHU C WHCTPYKIUSMU IO BBIITOJTHEHHIO
71a00paTOPHBIX XUMUYECKUX OIBITOB 0 TOJIYYEHUIO W COOMpPAHHWIO Ta3000pa3HBIX BEIIECTB
(BoopoJa W KHCIOpOJa), NMPUTOTOBIEHUIO DPACTBOPOB C ONpEeAeNEHHON MaccoBOW osei
pPacTBOPEHHOTO BEIIECTBA, IUIAHHUPOBATH M TPOBOJUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
pacrmo3HaBaHUIO pAcTBOPOB IIeJoYed W KUCIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
¢beHondranens, METUIOPAHK U IPYTHE).

K xonny oOy4yenus B 9 kiacce mpeaMeTHbIE pe3y/ibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX IOHATHI: XMMMUYECKHHM 3JIEMEHT, aToM,
MOJIEKyJa, HWOH, KaTHOH, aHHMOH, IPOCTOE BELIECTBO, CJIO)KHOE BEIIECTBO, BaJEHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, CTEHNEHb OKHUCICHMS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b,
TEIUIOBOH (P PEKT peakiuu, MOJIb, MOJIAPHBIA 00BEM, pacTBOP, NIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NIEKTPOIMTUYECKAs JUCCOLMALNSA, PEAKIMM HOHHONO OOMEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecue, oOpaTuMmble M HEOOpaTUMblE PpEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKkuMy, OKHUCINTENb, BOCCTAHOBMUTENIb, OKHUCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOMUS,
aM(pOTEepPHOCTb, XUMHUECKasi CBA3b (KOBAJEHTHAs, MOHHAs, METAJUINYECKasi), KpUCTAIUINYECKas
peméTka, KOppO3Msi METAaUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOM peakuuu, MpeaesbHO
nomyctumas koHueHtpauusa IIJIK BemiectBa; MIUIIOCTpUPOBaTH B3aMMOCBS3b OCHOBHBIX
XUMUYECKUX MOHATHHA U MPUMEHATh 3TU MOHATHS IIPU ONKUCAHUM BELIECTB M UX IIPEBpAILECHHIH;
UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMUKY JUI COCTaBiIeHUS (OPMYJl BEIIECTB M YpaBHEHHM
XUMUYECKUX PEeaKLUi; ONpeAessaTh BAJICHTHOCTb U CTENICHb OKHCICHHUS XMMHUYECKHX JIEMEHTOB
B COEIMHEHUSAX PA3JIMYHOIO COCTaBa, MPHHAUIEKHOCTh BEILECTB K OINpPENeIEHHOMY KIaccy
COeMHEHUH no ¢GopmynaMm, BUJ XUMUYECKON CBA3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKasi) B
HEOPraHMYeCKUX COEAMHEHUSX, 3aps] HOHA IO XUMHYECKOH (opmyne, XapakTep cpenbl B
BOJHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHUH, TUN  KPUCTALIMYECKOW pPEeETKH
KOHKPETHOTO BEIECTBA; packpbiBaTh cMbich Ilepmonmueckoro 3akona J[.M. MenzaeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHME: ONMCHIBaTh M XapaKTepu30BaTh TaONMU4YHYIO (opMy
[lepuoanyeckoit cucTeMbl XMMHMUYECKHX 3JE€MEHTOB: Pa3lMyaTh MOHATUS «TJIaBHAs MOATPYIIa
(A-rpynmna)» u «mnobounas noxarpynmna (b-rpynmna)», manesle n GoJblIne MEPUOJIBI, COOTHOCUTD
0003HaueHMsI, KOTOPbIE UMEIOTCSl B IEPUOIMUECKOM TalnuIle, ¢ YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi] s1pa, o0Ilee YUCiIo 3IEKTPOHOB U
pacripesielieHUe UX 10 JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIKE 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB W MX COCIMHEHMH B Mpejenax MajblX MEpUOJIOB U TJIaBHBIX MOATPYHI C
y4€TOM CTpPOEHHUS MX aTOMOB; KJIACCH(PUIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOpraHMYeCcKHe
BEIIECTBA, XUMUYECKUE PEaKUuH (M0 YUCIY M COCTaBYy YYacTBYIOIIMX B PEAKIMH BELIECTB, I10
TEIIOBOMY 3¢ (eKTy, IO M3MEHEHHUIO CTENeHeH OKHUCICHUS XHMHUYECKUX 3JIEMEHTOB);
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XapakTepu30BaTh (OMUCHIBATh) OOMME M Crenu(UIECKHe XUMHUYECKHE CBOMCTBA MPOCTHIX H
CJIO’KHBIX BEIECTB, MOATBEPKIasi OMMCAHUE MPUMEPAMH MOJICKYISAPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIIIUX XHUMHUYECKHX PpEaKIHi; COCTAaBIATh YPABHEHUS DJICKTPOJIUTHUECKON
JUCCOLMALMM KHCJIOT, IIEJIOYeW W COJICH, IIOJHBIE U COKpPAIlEHHBIC YPAaBHEHHUs pEaKIui
MOHHOTO OOMEHA, ypaBHEHHS PEeaKLUi, OATBEP)KIAIOIINX CYIIECTBOBAHNE TE€HETHUECKON CBS3H
MEXJy BEIIECTBAMHM  pa3JIMYHBIX  KJIACCOB;  PACKPbIBaTh  CYIIHOCTb  OKHCIHTEIHHO-
BOCCTAHOBHTEJIBHBIX PEAKIHI MOCPEACTBOM COCTABIICHHS AIEKTPOHHOTO OajlaHCca ATUX PEAKIIN;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOSHUS, BO3MOYKHOCTHU MPOTEKAHHUS
XAMUYECKUX  MPEBpAIlEHUH B  Pa3NUYHBIX  YCIOBHUSX;  BBIYHCISATH  OTHOCHUTEIBHYIO
MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEUIECTB, MAaCCOBYIO JIOJNIO XHMHUYECKOTO 3JIEMEHTa IO
dopmyine COEIMHEHHs, MAacCOBYIO JIOJIF0O BEIIECTBA B pAcTBOpPE, IMPOBOAWUTH PACUETHI II0
YPaBHEHHIO XUMHUYECKOW peaKIiu; COOMIOAATh MpaBUia MOJIb30BaHMs XUMUYECKON MOCYI0H U
abopaTOpPHBIM 00OPYIOBAHUEM, a TAKXKE IIPaBUIIa OOPAIICHHS C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBIMOJHEHHUIO JAa0OPAaTOPHBIX XWMHUYECKUX OMBITOB IO TIOJNYYCHHIO H
coOupaHHio razo00pa3HbIX BELIECTB (aMMMaka W YIJIEKHUCIOrO rasa); MpOBOJAUTH PEaKIIUH,
MOITBEPK/TAIOIINE Ka4eCTBEHHBIN COCTAaB PAa3NIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM
xjopua-, OpoMua-, voaun-, kKapOoHat-, ¢docdar-, cuiIMkar-, cyiabdaT-, THUIPOKCHUI-HUOHBI,
KaTHOHBI aMMOHHMS W HWOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOUIME B BOJIHBIX PAaCTBOPAX
HEOPraHWYeCKUX BEIIECTB, NPUMEHSITh OCHOBHBIC OIEPAIlMM MBICIHUTEILHON AEATEIBHOCTH —
aHaM3 ® CHHTE3, CpaBHEHWE, O000OIIeHHe, CHUCTEeMAaTHU3alluIo, BBISBICHHE MPUYHHHO-
CIIEZICTBEHHBIX CBSI3€H — JUIi W3yYeHHWsS CBOWCTB BEIIECTB M XUMHYECKHUX pPEaKInH,
€CTeCTBEHHOHAYYHBIE METOJbI TIO3HAaHUS — HAONIOJCHNe, HW3MEpPEeHHEe, MOJCIUPOBaHHE,
AKCIEPUMEHT (peanbHbIi U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne Tema Kommuects | KomnuectBo | Kosmmuectso ONEeKTPOHHBIE
0 4acoOB | IPAKTUYECKU | KOHTPOJIBHBI (uncpoBrie)
X paboT X paboTt 00pa3zoBaTesbHbIC
pecypchl

8 kuacc

Paznen 1. IlepBoHayaabHble XUMHYECKUE TIOHATHUS

1 | Xumus — BaxkHas | 5 2 bu6mmoreka [{OK
o0Jactpb https://m.edsoo.ru/7f41a6
€CTCCTBO3HAHMS M 36
MPAaKTUYECKOMN
JCATEITBHOCTH
YeJIOBEKa

2 | BemectBa u| 15 1 bu6morteka [IOK
XAMHUYECKHE https://m.edsoo.ru/7f41a6
peakiumn 36

3 | Pasmen 2.
Baxneiimmue
MIPEJICTaBUTEITH
HEOPraHHUYECKUX
BEILECTB

4 | Bo3ayx. 6 1 bubnmorexa [JOK
Kucnopos. https://m.edsoo.ru/7f41a6
ITousitue 00 36
OKCHJIaX

5 | Bomopon. 8 1 1 bu6mmoreka [IOK
IMousitne 0 https://m.edsoo.ru/7f41a6
KHCJIOTaX U COJISIX 36

6 | Boma. PactBopsl | 5 1 bu6mmoreka [IOK
[MousiTHe 00 https://m.edsoo.ru/7f41a6
OCHOBaHHUSIX 36

7 | OcHoBHBIC Kiacchl | 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41a6
COEIMHEHUN 36

Paznen 3. Ilepuonuueckuii 3akoH u Ilepuonuueckass cucrema xumuudeckux snnemeHtos 1. WM.

Menneneesa.

pCaKInu

CTpOGHI/Ie aToMOB. XHWMHYECKas CBS3b.

OKHCINUTEIbHO-BOCCTAHOBHUTEIILHEIC

8

[Tepuonuueckuii
3aKOH H
Ilepuoanueckas
cHcTeMa
XUMHYECKUX
anemeHtoB JI. U.
MeHaeneena.
Crpoenue aToma

7

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36

XumMuueckas
CBSA3b.
OKMCIIUTEIIFHO-
BOCCTAaHOBHUTEJIHH
bI€ PEAKIIUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36

Hroro

68
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9 kiaacc

Pa3nen 1. BeniecTBo u XuMu4ecKkue peakuuu

1 | [loBTOpEeHue u
yriryonenue
3HaHUM OCHOBHBIX
pasznenoB Kypca 8
KJjlacca

5

bubnuoreka [IOK
https://m.edsoo.ru/7f41a6

36

2 | DICKTPOIUTHYECK
ast TUCCOLMAIIHSI.

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a6

XuMHUecKue 36
peakiuu B
pacTBopax

Pasnen 2. HemeTamisl ¥ UX COEIMHCHUS

3 | O6mas 4 1 bubnmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XAMHAYECKAX 36
anmeMeHToB  VIIA-
rpynnsl. I'agorenst

4 | O6muras 6 bubnmoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XAMHAYECKAX 36
9JIeMEHTOB  VIA-
rpynmnbl. Cepa u eé
COETUHEHUS

5 | O6mmas 7 1 bu6mmoreka [IOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
9JIEMEHTOB  VA-
TPYIIIBI. A3orT,
dbochop wm  wux
COEIMHEHHS

6 | O6mmas 8 2 bu6mmoreka [IOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XUMHAYECKUX 36
anmemeHToB  IVA-
rpymnbl. YTraepona
U KpPEeMHHUH, U HUX
COeIMHEHHS

Paznen 3. Mertauisl 1 UX COETUHEHUSI

7 | O0mue cBoiictBa | 4 bu6mmoreka [JOK
METaJJIOB https://m.edsoo.ru/7f41a6

36
8 | Baxkueiinue 16 2 bu6mmoreka [JOK

MCETaJlJIbl n Hux

https://m.edsoo.ru/7f41a6

COCIMHEHUS 36
Pasnen 4. Xumus u okpyxaromas cpena
9 | Xumus u 3 bubmuoreka [JOK
OKpy Karolas https://m.edsoo.ru/7f41a6
cpena 36
Hroro 68 4
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