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IHosicHUTEABLHAA 3AIINCKA

[Iporpamma BHeypouHO# nesTenbHOCTH «HOHBIN XUMUK» IIpeIHa3HaYeHa Il 00ydaromuxcs 9 Kiaccos,
BBIOpABIIUX MIPEIMET XUMUU JUTS cjauul 3k3aMeHa B popme OI'D u miuaHUpyOMKX B AaTbHEUIIEM U3yYeHHE
XMMUH Ha MPO(UILHOM yPOBHE.

B cootBercTBUM ¢ TpeboBaHUsAMU DeepalbHOIO rocyJapCTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTa
OCHOBHOTO o00mero o0pa3oBaHHs BO3HHKJIA HEOOXOAMMOCTb B pa3pabOTKe MPOrpaMMbl BHEYPOUHOU
JEATEIbHOCTH, TO3BOJIIONICH PACIIMPUTh W YIIIYOUTh CBOM 3HAHHMS MO XUMHUH, CHOPMHPOBATH HABBIKU

HCCIICA0BATEIIHFCKOM ACATCILHOCTH.

Axmyanbrhocmp IPOrpaMMBbl CBSI3aHA C BO3MOXHOCTBIO 00ydaromierocst BbIOpaTh NpouIbHbBIN IpeMeT
oOyueHusi B CTaplliMX KjaccaX WU M3MEHUTh CBOM BBIOOp. DK3aMEH M0 XUMHUHU TpeOyeT OT 00ydaroluxcs
MHOTHX 3HAHUI U MOHATHI HE TOJBKO B 00J1aCTH HEOPTraHUYECKOW XMMHUH, HO M OPraHU4eCKOl XUMUU; BIaIETh
MPaKTUYECKUMH HaBbIKAMH M yMETh NPUMEHSTb WX B JPYrod CcHUTyallMd. 3aHsATHS 10 BHEYPOUYHOU
nestenbHOCTH «HOHBIN XUMHK» MTpeIHa3HAYEHBI ISl TEOPETHUECKON U MPaKTUYECKOH OMOIIU B TOATOTOBKE K
l'ocynapcTBeHHOM WTOrOBOM aTTeCTAallMM. 3aHATHS OPUEHTHPOBAHbI Ha IOBTOPEHHE, CHCTEMATH3alHI0 M
yriayOJeHHOe W3ydeHHe Kypca XUMUU OCHOBHOM IIKOJIBI, a TAK)KE Ha MOATOTOBKY oOyyaromuxcs 9-X KiaccoB K
OI'D m obOydarommxcsi, KOTOpbIe BBIOMPAIOT XUMHIO JUIS JaibHEHIero oOydeHus B mpoduiie. 3aHATHS TIO
IporpamMme BHEYpOUHOU aesTenbHOCTH «HOHBIM XUMHK» TOMOTYT peaau30BaTh 00YyYarOIIMMCS MPOEKTHI IO

BBIOPAHHBIM TEMaM.

Hoeu3nou ﬂaHHOﬁ IIporpaMmsal ABJIACTCA TO, YTO B OCHOBEC JICKUT CHCTGMHO'H@HTCHBHOCTHBII;'I nmoaxon,
KOTOpBIfI CO34ac€T OCHOBY MJIA CaMOCTOSATCIIBHOIO YCIICIIHOI'O YCBOCHHUSA O6y‘IaI-OH_II/IMI/ICH HOBBIX 3HaHHI>i,
YMGHHﬁ, KOMHCTGHHI/II‘/'I, BUIOB H croco0oB JACATCIIBHOCTH H oOecrnieunBaeT COOTBETCTBHE JACATCIbHOCTH
O6yLIaIOH_II/IXCH HUX BO3paCTy U HMHAWBHUAYAJIbHBIM 0COOEHHOCTSIM. OMOIIMOHATIBEHOE MEPCKUBAHUC IIpOLECCA
OTKPLITUA SABJISACTCA OCHOBOM MOTUBAllUU K 3HAHUAM, CTUMYJISTOPOM camMou YMCTBGHHOﬁ JCATCIIBHOCTU B

JOCTHIKCHMU IeNIeH JIMYHOCTHOI'0, COIMAJIbHOI'O U ITO3HABATCIILbHOI'O PAa3BUTHUA 06y‘laI-OH_II/IXC$I.

Ilenu u 3a0auu Kypca:
- W3yYeHHE OCHOBHBIX TEMAaTHUYECKHX pa3JesioB, HEOOXOAMMBIX Uil ycrnemHod craun OCHOBHOTO
I'ocynapctBeHHOro DK3aMeHa IO XMMUH.

-3aKpPCIIJICHUC, CUCTEMATHU3aAlUsA H yrny6neHI/Ie 3HaHUH ydamuxcda 1o HeOpFaHquCKOﬁ n O6H_[el71 XUMHNU
COOTBCTCTBYIOIIHUX Tpe60BaHI/I${M 06mer0 TOCYAapCTBECHHOI'O 9K3aMC€HA,

- OCBOCHHE 3HAHMH O XHMHYECKOH COCTaBJISIOIICH eCTeCTBeHHO'HaquOﬁ KapTUHBI MHDPA, Ba)KHEUIITHX
XUMHUYCCKHUX MMOHATHUAX, 3aKOHAX U TCOPUIX,

- OBJIQJICHUE YMEHHUSIMHU TMPUMEHSTH TOJYYCHHbIE 3HAHHS JUIS OOBSCHEHHUS Pa3HOOOPA3HBIX XUMHUYECKHX
SIBJICHUI M CBOMCTB BEIIECTB;

- Pa3BUTUC TTO3HABATCJIIBHBIX MHTCPCCOB U UMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mnmponecce CaMOCTOATCIBHOT'O
HpI/IO6peTCHI/I${ XHMHUYECKUX 3HAHUM C HCIIOJB30BaHUEM Pa3JIMYHbIX MCTOYHHUKOB I/IH(I)OpMaI_[I/II/I, B TOM YHCJIIC
KOMIIBIOTCPHBIX;



- BOCIIMTaHHE YOEXKIEHHOCTU B TIO3UTUBHOW POJIM XMMHUU B )KM3HH COBPEMEHHOTO 00IIeCTBa, HEOOXOAMMOCTH
XMMHMUYECKU I'PaMOTHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO U OKPYXKalOIIEl cpee;

- MPUMEHEHHE MOJYYEHHBIX 3HAHUN M yMEHHWH UIi 0e30IacHOTO HCIHOJIb30BAHMS BEIIECTB U MAaTEpPHUaloOB B
OBITY, CEIbCKOM XO3SHCTBE M HAa NPOM3BOJCTBE, PEIICHUS MPAKTUYECKUX 33a7ad B TOBCEIHEBHOW KHM3HH,
MPEAYIPEKACHUS SIBICHUN, HAHOCSIINX BPE 3I0POBbIO YEJIOBEKA U OKPYKAIOLIEH Cpelie.

- OBHAKOMJICHHEC ydallluXCA C TUIIOBBIMU BapHAHTAMH OI'D no XxuMuH.

Kypc opuenTrpoBaH Ha oOecrieueHrne YCBOSHUSI HEOOX0AMMOT0 00beMa 3HaHUH O TEOPETUIESCKHX OCHOBAX
XHUMHH, a TAKXKE K KOMHJIGKCHOI71 IIOATOTOBKE K OF3 BOJII)IHOG BHHUMAaHHUC YILGHHGTCSI pGHIGHI/IIO TCCTOBBIX
3aJIaHUI.

HnannpyeMue pe3yJbTaThbl

Ha 3anstusx BHeypouHoi aesitenbHOCTH «HOHBINM xuMHK» oOydarouiuecs: AOMOIHIT CBOU 3HAHUS 1O
XMMHH, TOBBICAT CBOW YpPOBEHb TEOPETUYECKOW M OSKCIIEPUMEHTAIBHOM MOATOTOBKH. 3aHATUS MPU3BaHbI
npoOyIuTh Yy Yy4allMXCs HMHTEpPEC K XMMHUYECKON HayKH, CTUMYJIMpPOBATh JalbHEWIlee H3ydeHUE XUMHH.
XuMHYecKue 3HaHuA, cHOPMUPOBAHHbIE HA BHEYPOUHBIX 3aHATHUSAX, IOMOTYT OOy4arolmIMMCsl B MOATOTOBKE K
9K3aMEHY M0 XMMHH U B JaJIbHENIIEM 0CO3HAHHO BbIOpaTh HalpaBjieHHe MPOGUILHOTO 00ydeHusl.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOEHUS ITPOTPaAMMBI SIBIISFOTCS:

- B TIO3HABaTeIbHON cdepe: ONMUCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSITENHHO TMPOBEACHHBIC
SKCHEPUMEHTBI, HCIOJIBb3Ys JJIi ATOTO0 PYCCKUW S3bIK M S3bIK XMMMHM; HaONIOIaTh JAEMOHCTpUPYEMbIE WU
CaMOCTOSITEJILHO MPOBOIUMBIE OMBITI, XUMUYECKUE PEAKIINU, TPOTEKAIOLINE B IPUPOJIE U B OBITY;

- B LIEHHOCTHO-OPUEHTALIMOHHOW cdepe: CTPOUTh CBOE IMOBEIEHUE B COOTBETCTBUU C MPUHIIUIAMHU
OepeXHOT0 OTHOIICHUSI K IPUPOJIE;

- B TPYAOBOW cdepe: MIAHUPOBATh U OCYIIECTBISATH CAMOCTOSITENbHYIO pabOTy MO MOBTOPEHHUIO U
OCBOCHHIO TEOPETUYECKOM YacCTH, IUIAHUPOBATH M MPOBOAUTH XUMHUYECKHI SKCIIEPUMEHT; MCIIOIb30BaTh
BEIIECTBA B COOTBETCTBHHU C UX MPEIHA3HAYCHUEM U CBONCTBAMU;

-B C(bepe 0e301acHOCTH KUBHCACATCIIbHOCTH: OKa3bIBATh IICPBYIO IIOMOIIB IIPU OTPaBJICHHUAX, OXKOrax U
APpYTrux TpaBMax, CBA3aHHBIX C BCIICCTBAMU U J'Ia60paTOpHI>IM O60py,HOBaHI/IeM.

JIMUHOCTHBIMM pe3yJdabTaTaMi ABJIAIOTCA:

- B HCHHOCTHO-OpHeHTaHHOHHOﬁ ccbepe — YYBCTBO T'OpAOCTH 3a poccnﬁCKon HAayKy, OTHOLICHUC K
Tpyay, HCJICYyCTPEMIICHHOCTb, CAMOKOHTPOJIb U CaMOOILICHKA,

- B TPY/I0BOM cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AajibHeMIe 00pa30BaTeIbHOM TPaeKTOPHH;

- B IO3HaBaTEIbHOM C(bepe: MOTUBALUg YUYCHHA, YMCHHUC VYIIPABJIATH CBOEM II03HABaTEIbHOMU
ACATCIIBHOCTH.

MeTal'lpe)lMeTHblMl/I pe3yJabTaTaMu ABJIAIOTCA:

- BJIAJAICHUC YHUBCPCAJIBbHBIMHU CCTCCTBCHHO-HAYYHBIMU criocobamu JACATCIIBHOCTH Ha6J'IIOIIeHI/IC,
HU3MCPCHUC, OKCTICPUMCHT, y‘-IC6HOC HNCCIICOOBAHUC,

- YMCHHC I'CHCPUPOBATH UICHU, ONIPCACIIATL CPECACTBA, HCO6XO,Z[I/IMLIC AJId UX pCaJin3alnu,

- YMCHHC ONpCACIIATL HOCIIW W 3adadu ACATCIbHOCTH, BI:IGI/IpaTB CpeacTBa pcajar3alii LCIN U
MNPUMCHATH UX HA MPAKTUKE,



- UCII0JIB30BATh PA3JIMYHBIC HCTOUYHUKU JIA IOJTYUCHUA XUMHYECKOM I/IH(I)OpMaI_II/II/I.

PasBuTHe (PyHKIMOHAJIBHON I'PAMOTHOCTH

Cucrema o0pa3oBaHHs B HACTOSIIEE BpeMs MEHseTCs. BaskHelas KOMIIETEHTHOCTh JIMYHOCTU IIKOJBHUKA -
YMEHHE YUUTHLCS, TIOOTOMY COBPEMEHHAs IIKOJa JOJKHA paboTaTh Ha (POPMHUPOBAHHME JTUYHOCTH TBOPUYECKOM,
CIIOCOOHOM CaMOCTOSITEIIBHO PEIIaTh PAa3IMYHBIC 33/1a4H, KPUTHYECKH MBICIUTh, YMETh MOJIB30BATHCS JIFOO0OM
nH(popManuen, MOMOJHATh 3HAHUS, OTCTAWBATh CBOW YOCKICHHS, CaMOPa3BUBATHCS, MPUMCHSATH 3HAHUS Ha
MIPAKTHKE, TO €CTh 00pa30BaHUE HAIICICHO HA pa3BUTHE (DYHKIIMOHAIHLHOU IPAMOTHOCTH, KOTJa TEOPETUICCKIEC
3HaHUS JIOJDKHBI WCIIOJIB30BAThCS B TMOBCEIHEBHOM >KM3HU. CerojHsi OOIIECTBO JENaeT 3ampoc Ha TaKHUX
CIEIMAIMCTOB, TO €CTh CYIIECTBYET 3allpoc Ha ()YHKIIMOHATHHO TPAMOTHBIX CIIEIIHAIIACTOB.

OyHKITMOHATBHAS TPAMOTHOCTH BKJIIOYAET B CEOSI HECKOJBKO COCTABIISIFONIUX: - YUTAaTEeNbCKasi TPAMOTHOCTb; -
Maremaruueckass TpaMOTHOCTh; - EcTecTBeHHOHaydHass TpaMOTHOCTh; - duHaHCOBas TPaMOTHOCTb, -
I'moGanpubie KOMMeTeHIUY; - KpeatuBHoe Mbiuienne. CpencTBaMu yaeOHOTO MpeaMeTa «XUMUS) YCIEITHO
(hopMuUpPYIOTCS CIENYIONINE COCTABISIONINE (DYHKIITMOHAIIBHONW TPaMOTHOCTU. YUHUTaTeNbCKasi TPaMOTHOCTD - 3TO
CIIOCOOHOCTh 4YeJIOBEKa MOHMMAaTh U MCIOJIb30BaTh TEKCTHI, PA3MBIIUIATh O HUX M 3aHUMAThCS YTEHUEM IS
TOrO, YTOOBI JIOCTUTATh CBOWX IIeJied. YUYEHWK JOJDKEH HAYYUThCS HAXOJWTh, W3BJICKATh HYXHYIO
nH(pOpMaIIUIO, WHTEPIPETUPOBATE M WHTETPUPOBATH €€, OCMBICIMBATh U OIICHWBATh COJCp)KaHHWE TEKCTa,
WCIIOJIh30BaTh MOJYyYeHHYI0 WH(popManuio. MaTemaTiudeckasi TpaMOTHOCTD SIBJISIETCSI BTOPBIM TI0 3HAYUMOCTH
KOMIIOHEHTOM (PYHKIIMOHAIBHOU rpamMoTHOCTH. OHA TpearnoaaraeT CnocoOHOCTh MCIIOIh30BaTh MAaTeMaTUKY,
YTOOBI TIOMOYB PEIIUTh PeaIbHBIC TTPOOIEMBI, BKIIOUAET TaK)KE CIIOCOOHOCTh MOHUMATh «S3BIK» MAaTEMAaTHUKH.
['moGanpHBle KOMIETEHLUH - 3TO CIOCOOHOCTh KPUTHUYECKH pacCMaTpUBaTh C PA3IMYHBIX TOUYEK 3PEHUS
npoOieMbl TI00aJIbHOTO XapakTepa U MEXKYJIbTYPHOTO B3aUMOJCHCTBHS; OCO3HaBaTh, KaK KYJIbTYpHBIE,
pEeNUrHuo3HbIe, TMOJUTHYECKUE U HMHBIE Pa3IMuMs MOTYT OKa3blBaTh BJIMSHHE Ha BOCIPUSATHE, CYKICHHUS U
B3IJISAbI JIIO/IEH; BCTYNATh B OTKPBITOE, YBAXKUTENbHOE U 3()(PEeKTUBHOE B3aMMOJCHCTBUE C APYTUMHU JIOABMHU
Ha OCHOBE Pa3esieMOro BCEMHU YBa)XKEHUSI K UEJIOBEUECKOMY JOCTOMHCTBY. KpeaTHBHOE MBIIIEHHE - YMEHUE
YelloBEeKa HCIOJIb30BaTh CBOE BOOOpakeHHE AJIsi BBIPAOOTKH M COBEPILIEHCTBOBAHHS HIeH, (HOpMUPOBAHUS
HOBOT'O 3HAHUS, PEUICHUS 3aJay, ¢ KOTOPbIMH OH HE CTajJKuBajcs panblie. OCHOBHOH B Impoliecce U3yueHus
OMOJIOTHH SIBJISIETCS €CTECTBEHHO-HayudHas rpaMoTHOCTh. CorjlacHo oOHoBiaeHHOMYy DPI'OC OOO onna w3
TJIaBHBIX 3aJ]ad XMUMHYECKOTO 00pa3oBaHUsS B CTPYKType o00Iiero oOpa3oBaHHs COCTOUT B (DOPMHUPOBAHHUU
€CTECTBEHHOHAyYHOW TPaMOTHOCTH M HHTEpeca K HayKe y OCHOBHOM Macchl 0O0ydaroIiuxcsi, KOTOpbIE B
nanpHeieM OyIyT 3aHATHI B CaMbIX Pa3HOOOpasHbIX cdepax nesTenbHOCTH. He mMeHee BaxkHOM 3anadeit
SBJIIETCS BBIABICHHE M TOJArOTOBKA TAIAHTJIMBBIX MOJIOJBIX JIIOAEH JUIa MPOJOJDKEHUs oOpa3oBaHHS U
nanbHenIe npodeccuoHaIbHONU NESTENIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX MCCIEOBAaHUI U CO3/1aHUU
HOBBIX TexHOJOrui. COrjacHO NPUHATOMY B MEXKIYHAPOJHOM COOOIIECTBE OIPEIEICHHUI0, «ECTECTBEHHO -
Hay4yHas TPaMOTHOCTh - 3TO CIOCOOHOCTh YEIOBEKa 3aHMMATh AKTUBHYIO TPKIAHCKYIO MO3ULHUI0 O
OOLIECTBEHHO 3HAYMMBIM BOMPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMH, U €ro TOTOBHOCTb
MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU UJIEMU.

Dopmubi opzanuzayuu yueoHoll oeamenbHoCmu: VHANBUYyalIbHAs, TPYIIIOBA.
Dopma npogedenusn 3aHAMULL: TTPAKTUKYM.

(Dopma npomeofcymouuoﬁ ammecmauuu: 3a4cCT.

Pe3y.]1bTaTbI O0CBOCHUA Kypca BHeypO‘IHOﬁ JCATCJIBbHOCTH.
3namo/nonumame:

1.1 xumuueckyro cumeouKy: 3HakKi XUMUUYECKUX JIEMEHTOB, (POPMYIIbI XUMHUUECKUX BEIECTB, YPAaBHEHUS
XUMHUUYECKUX PEAKIIUI



1.2 gaoicneiimuue xumuueckue nOHAMUA.

BCIICCTBO, XUMHUYCCKUM 9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIBHBIC aTOMHAA WU MOJICKYJIApHAsA MACChbl, HOH,
KaTUOH, aHHUOH, XHUMHYCCKad CBA3b, JJICKTPOOTPHUUATCIBHOCTH, BAJCHTHOCTH, CTCIICHb OKHCIICHUSA, MOJIb,
MOJIsIpHasA Macca, MOJISIprIfI O6’beM, PACTBOPBI, OSJICKTPOJUTBI W HEIJICKTPOJIUTHI, ISJICKTPOJIUTUYICCKAA
Jucconnanusa, OKHCIUTCIIb U BOCCTAHOBUTCIIb, OKHMCICHUC W BOCCTAHOBJICHHUC, TEILIOBOM 3(1)(1)6KT pcaKkuuu,
OCHOBHBIC THIIBI peaKHI/If/'I B HeOpFaHI/I‘{CCKOﬁ XHUMHUH; XAPAKTCPHBIC IPU3HAKU BaAXHEHUIINX XUMHYECCKUX
HOH?[TPIﬁ; 0 CyHI€CTBOBAaHUHN B3aNMOCBA3U MCIKIAY BaOXHEUIINMH XUMHUYECKUMH TTOHSITHSIMU.

1.3 cmulcit 0CHOBHBIX 3AKOHO8 U meoput? xXumuu .

aTOMHO-MOJIeKYJIﬂpHaFI Teopm{; 3aKOHBI COXpaHeHI/ISI MacCcChbl BCIIECTB, IIOCTOAHCTBA COCTaBa, HepI/IOIII/I‘-ICCKI/Iﬁ
3akoH /.M. MeHnneneeBa; mepBOHAYaIbHbIE CBEICHHUS O CTPOCHUHM OPraHUYECKUX BEIIECTB XWMHYECKHUE
JJIEMEHTHBI, COCINHCHUA I/ISy‘IGHHI)IX KJIaCCOB HeOpFaHI/I‘-IGCKI/IX BCUICCTB, OpFaHI/I‘IGCKI/Ie BCIIECCTBA II0 HUX
dbopmyse: MeTaH, 3TaH, STWJIEH, alleTUJIEH, METAHOJ, STaHOJI, TIUIEPHH, YKCYCHas KHCIJIOTa, TJIOKO3a,
caxaposa.

2.2 O0vacuamep:

(bu3nyecKuil CMBICI aTOMHOTO (TIOPSIAKOBOT0) HOMEPAa XUMUYECKOTO AJIEMEHTAa, HOMEPOB TPYIIIbI U NEPHO/Ia B
[Tepnoanueckoit cucreme .M. MenaeneeBa, K KOTOPbIM 3JEMEHT MPUHAUIEKUT; 3aKOHOMEPHOCTH M3MEHEHUS
CTPOEHHSI aTOMOB, CBOWMCTB 3JIEMEHTOB B Ipe/eax MaJlblX MEPUOIOB U IIaBHBIX MOATPYIII, a TaKKe CBOWCTBA
o0pa3yeMbIX MU BBICHIMX OKCHJIOB; CYIIHOCThH Ipoliecca 3JIEKTPOIUTHUECKON TUCCOLMAMU U peaKIMi
HMOHHOTO OOMeHa.

2.3 Xapaxkmepuzoeamo:

XUMUYECKHE DJIEMEHTHI (OT BOJOpOJa 10 KajbllMs) Ha OCHOBE WX ToyiokeHUs B [lepmoamueckoil cucreme
xumudeckux sneMeHToB [[.JMI. MeHneneeBa M 0COOCHHOCTEH CTPOEHHS MX aTOMOB; B3aUMOCBSI3b MEXITY
COCTaBOM, CTPOCHHEM M CBOMCTBAMH HEOPTraHUYECKUX BEIIECTB;

XHMHYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4€CKUX BEIICCTB (OKCI/I,I[OB, KHCJIOT, OCHOBaHHH U COJICP'I);
B3aMMOCBA3b MEXKIAY COCTaBOM, CTPOCHHUEM H CBOMCTBaMH OTACIBHBIX Hpe,Z[CTaBHTeHeﬁ OPraHu4YeCKnuXx
BCIICCTB.

2.4 Onpeoenamv/knaccugpuuyuposamas:

COCTaB BFC€IICCTB IIO HX q)opMynaM; BaJICHTHOCTb M CTCIICHb OKHCICHHUA OJ5JICMCHTA B COCOAMHCHHH, BHU/
XHUMHYECKOM CBSI3U B COCAUHCHUAX;, IMTPUHAMIICIKHOCTb BCIICCTB K OIIPCACIICHHOMY KJIACCY CO@,Z[I/IHGHI/Iﬁ; THIIBI
XUMHNYCCKHUX peaKuHﬁ; BO3MOKHOCTb IIPOTCKAaHUSA peaKI_lI/Iﬁ HOHHOI'O O6M€Ha; BO3MOXHOCTb IIPOTCKAHHA
peaxunﬁ HEKOTOPBIX HpCHCTaBHTeHeﬁ OpraHU4YC€CKUX BCUICCTB: C KUCJIOPOAO0M, BOAOPOAOM, METAJIJIAMHU, BOHOﬁ,
OCHOBAaHUAMM, KUCJIOTaMH, COJISIMHU.

2.5 Cocmaename:

cxeMbl CTpoeHus aToMoB nepBbix 20 snementoB Ilepuoanueckoit cucremsl (.M. MenneneeBa; dhopmysbl
HEOPraHMYECKUX COECMHEHUM N3YUYEHHBIX KJIacCOB; YPAaBHEHMSI XUMUYECKUX PEAKIIH.

2.6 Oopawamuca:
C XUMUYECKOU MOCYA0H U JTab0paTOPHBIM 000PYIOBAHUEM.
2.7 IIpoeooums onvimol / pacno3nasams ONbIMHLIM RYymMeMm:

MOATBCPKAAOINEC XUMHUYCCKUC CBOMCTBA HU3YUCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,



110 MMOJIYYCHUIO, C06I/IpaHI/IIO 1 U3YUYCHHUIO XUMHWYCCKUX CBOICTB HCOPTaHNYCCKUX BCUICCTB,

ra3000pa3Hble BEUIECTBA: KHUCIOPOJ, BOJIOPOM, YIJICKHCIBIN ra3, aMMUAaK; pPacTBOPbHI KUCIOT M MIEIOYEH MO
HU3MCHCHUIO OKPACKH MHAWKATOPA, KUCJIOTHI, HICJIOYU U COJIU IO HAJIUYHUIO B UX pacTBOpax xnopm[-cynb(baT-,
KapOOHAT-MOHOB ¥ HOHA AMMOHHUSI.

2.8 Boiuucnamo:

MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa 1Mo (OpMYyJie COSIMHEHHS; MaCCOBYIO JIOJIO BEIIECTBA B PAacTBOPE;
KOJIMYECTBO BEIIECTBA, 00BEM HIIM MACCy BEIIECTBA IO KOJIMYECTBY BEUIECTBA, 00bEMY HIIM MACCE pPEarcHTOB
WU TIPOJIYKTOB PEaKIHH.

2.9 Hcnonv3oeamsv npuodpementvle 3HAHUA U YMEHUSA 8 NPAKMUYECKOU 0esAmeIbHOCHU U NO8CEOHEBHOTL
HCU3HU ONA:

Oe30macHOro oOpallleHHs C BELEeCTBaMU U MaTepualaMH B IMOBCEAHEBHOM XU3HU U I'PAaMOTHOTO OKa3aHMS
MEepBOM MOMOIIM MPU OXKOrax KHUCIOTaMU U IeIoYaMH; OOBSCHEHHUS OTAEIbHBIX (DAaKTOB U IPHUPOIHBIX
SIBIICHUI; KpUTHYECKOMN OLIEHKH MH(OPMALIUU O BEUIECTBAX, UCIOIb3YEMbIX B OBITY.

Conep:xanne Kypca

Tema 1. Beuecmeo.

Crpoenune atoma. CTpoeHHE SJIEKTPOHHBIX 000JI04eK aTOoMOB mepBbix 20 smeMeHToB [lepuommueckoit
cuctemsl JI.11. Mennaeneena.

[Tepuonnueckuii 3axkoH u [lepuoanueckas cucremMa xumudeckux sineMeHToB J[.M. MenneneeBa. ['pymnmnsl u
nepuonbl. [lepronuueckoit cucteMbl. DU3NUECKUN CMBICT MOPAIKOBOIO HOMEpAa XMUMHUYECKOTO 3JIEMEHTA.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB AJIEMEHTOB M UX COCIMHEHUM B CBS3M C MOJIOkKeHHEM B [leproanyeckoit
cucteme xumuueckux aneMmenToB .M. Menaeneena.

CTpOGHI/Ie BCIICCTB. Xumudeckas CBSI3b: KOBAJICHTHAsI (HOHﬂpHaﬂ u HeHOJ'IHpHaH), HOHHas, MCTaJIJIMYECCKasl.
BanenTtHOCTh XMMHYECKUX 31eMEHTOB. CTEeNeHh OKHCIICHUSI XUMHUYECKUX DJICMCHTOB.
YucTele BellecTBa U CMECH.

ATOMBI U MOJICKYJIBI. XHWMHUYECKUM 3JIEMEHT. HpOCTLIC 1 CJIOXKHBIC BCIICCTBA. OCHOBHBIE KJIACChI
HCOPraHM4YCCKUX BCIICCTB. HOMGHKJ'IaTypa HCOPraHU4YCCKUX COCHHHCHHﬁ.

Tema 2. Xumuueckan peaxkuyus.

XuMuueckas pcaKkuus. YcnoBusa u IMPU3HAKHU MTPOTCKAHUSA XUMHUYCCKUX peaKuHﬁ. XUMHYECKHE YpaBHCHHUA.
CoxpaHeHHe MacCChbl BCHICCTB IIPU XUMHUUYCCKUX PCAKIUAX.

KJ'IaCCI/I(I)I/IKaI_[I/IH XUMHNUYCCKHUX peaKI_II/Iﬁ IO PA3JIMYHBIM IMPU3HAKAM: YUCITY U COCTaBy UCXOJHBIX U
IMOJIYYCHHBIX BCIICCTB, U3BMCHCHUTO CTEIIEHEeN OKUCIICHUS XUMHUYECKUX 9JIEMCHTOB, INOTJIOIICHHUIO U
BBIJICJICHUIO DOHCPTUH.

3J'ICKTpOJ'II/ITBI H HEOJICKTPOJIUTHI.
KatnoHsl 1 aHHOHBI. 3JICKTp0HI/ITI/I‘{eCKaH Jucconranus KUCJoT, 1Ieno4er u cojei (Cpe,I[HI/IX).

PeaKHI/II/I HOHHOTO 0OMeHa U YCJIOBUA UX OCYHICCTBJICHUA.



OKHCIINTEIHHO-BOCCTAHOBUTEIILHBIC pCaKknuuu. OKHCIUTEIIb U BOCCTAHOBUTEb.

Tema 3. Dnemenmapnvie 0CHO8bI HEOPZAHUYECKOU XUMUU.
Ilpeocmaenenusn 06 opzanuyeckux eeujecmeax.

XHUMUYECKHE CBOKMCTBA MTPOCTHIX BEMIECTB. XMMUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB-METAIIOB: MIEJIOYHbBIX
¥ IIEJ0YHO3EMEIFHBIX METAJJIOB, AIIIOMUHUS, Kele3a

XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJIOPO/Ia, KACIOPO/Ia, TAJIONCHOB, CEPBl, a30Ta,
docdopa, yriaepoaa, KpeMHUSI.

XUMHYeCKHe CBOMCTBA CIJIOJKHBIX BEIIIECTB.
XUMHUYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(POTEPHBIX, KUCITOTHBIX.
XuMHYecKre CBOMCTBA OCHOBAHUM.
XUMHYeCcKre CBOMCTBA KHUCIOT.
XUMHUYECKUE CBOWCTBA COJICH (CpeaHMX)
B3anMocBsI3b pa3nTuYHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB.
[TepBoHauanbHBIE CBEICHHS 00 OPraHUYECKUX BEIICCTBAX.
VYrieBo1opoibl IpeAeIbHbBIE U HENIPEEIbHbIC: METaH, 3TaH, TUJICH, alleTUJICH.

Kucnopoaconepskamue BeecTBa: CiupThl (METaHOJ, STAHOJI, TJIMIIEPHH), KAPOOHOBBIC KUCIOTHI (YKCYCHAs 1
CTeapuHOBAs).

buonornuecku BaxKHbIE BCIIIECTBA. 6CJ'IKI/I, JKHUPBI, YIIJICBOBbI.

Tema 4. Memoovl no3nanus éewyecme U XuMudeckux s6/1eHull.
DKcnepumenmanbHvle OCHOBbL XUMUU.
[IpaBuna 6e3omacHo# pabOTHI B IKOJIBbHOM NabopaTopun. JlabopatopHas nocyna u 000pyJa0BaHHe.
Paznenenne cmeceit 1 OYMCTKA BEILIECTB.
[IpuroroBnenue pacTBOpOB.

Omnpenenenne xapakTepa cpelibl paCTBOPa KUCJIOT U LIEN0YEN ¢ OMOIIbI HHAUKATOPOB. KauectBennsle
peaknMy Ha MOHBI B pacTBOpE (XJI0pUI-,cyiabdar-, KapOOHAT-NOHBI, HIOH aMMOHHUS).

[Tomyuenue razoo6pa3HbIxX BellecTB. KauecTBeHHBIE peakIlny Ha Ta3000pa3HbIe BeliecTBa (KUCIOPOI,
BOJIOPO/I, YTTICKUCIIBIN Ta3, aMMHAK).

[TonyueHnne u u3ydeHne CBOMCTB U3YYEHHBIX KIACCOB HEOPTraHUYECKUX BEILIECTB.
[IpoBenenue pacueToB Ha OCHOBE (POPMYI U YPAaBHEHHH peakinid.
Briuncienns MaccoBOM JOJIW XUMHUUECKOT'O DJIEMEHTA B BEIIECTBE.

BeruncieHus MacCoBOM 10IM paCTBOPEHHOIO BELIECTBA B PACTBOPE.



Berunicienue KoJm4ecTBa BElecTBa, MacChl WIM 00beMa BEIlleCTBA 110 KOJIUYECTBY BEILECTBA, Macce UK
00BbEMy OJHOTO M3 PEareHTOB WJIM MPOTYKTOB PEAKIIHH.

Tema 5. Xumusa u rncuszno.
[Tpo6nembl 6€301aCHOTO NCHOIB30BAHNUS BEIIECTB U XUMUYECKUX PEAKIIUN B IOBCEAHEBHOM KHU3HH.
XUMHUUECKOE 3arpsi3sHEHUE OKPYKAIOIICH CPeJIbl U €r0 MOCIEACTBHUS.

Yenosek B MHUPC BCUICCTB, MATCPUATIOB U XUMHUYCCKUX peaKHHﬁ.

YMK

1. Vue6noe nocobue "OI'D 2023. Xumus. 9 knacc. OCHOBHOMN rOCYJapCTBEHHBIN K3aMeH. TUIOBBIE
tectoBble 3amanus" Kopomenko A.C. Mockga. M3natenbcTBo «Ok3ameny, 2023.

2. TloarotoBka k OI'D mo xumun 2023, TUA 9 knace. «OI'D. ®UIIU — mkomney , 2023.
3. TloxroroBka k OI'2-2023: yueOHO-MeTOAMUECKOE TIOCOOME TI0 XUMHH, 9 KItacc.

4. OI'D. Xumus. Tunossie sx3aMmeHannoHHbIe BapuaHThl. 30 BapuanToB, [1.}0./lo6poTtrnHa,2023.

5 . Xwumusg. HoBbI NOJNHBIA CcHOpaBOYHUK Juisi noarotoBku k OI'D. 9 knace, HO.H. Mensenes,
UsznarensctBo: ACT, 2023 .

6. «Xumus, OI'D. Tunossie 3amanus.» J[.1O. Jo6potun , I'. H. MonuanoBa Mocksa. «IIpocBemenney, 2023.
7. «Xumusl. 25 myumux BapuadToB. T. B. CypkoBa . Mocksa. «IIpocsemenuey, 2023.
8. CipaBOYHUK C KOMMEHTapHUsIMHU Beaymux dkcnepToB. Xumusa. OI'D. Mocksa. «IIpocBemenney, 2023.

9. «XuMHUsl B ypaBHEHHUSX PEaKIuid.», yaeoHoe nmocooue. XK.d.Koukapo, Pocros-Ha-Jlony «Denukcy, 2023.



TEMATHYECKOE IINTAHUPOBAHHUE
KYPCA BHEYPOUYHOM JEATEJbHOCTH .
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1 BemectBo. 4 Crpoenue aToMma. MotuBamus | @opmuposanue | ChopmupoBarsb
[Tepuoanueckas Hay4YeHUS MO3HABATEJIHLHO | MPEACTABICHUS
Tabnuia. MpEIMETY. i enu. 0 BEIIECTBE.
Crpoenun
aToma.
Ilepnoanuecko
U cucreme
XUMUYECKUX
AJIEMEHTOB.
2 XuMu4eckas 6 Knaccuduxkarus ®opmupoBann | PopmupoBanue | PopMupoBaHue
peaxius. XUMUYECKUX PEaKIui. | € MHTepeca K y4aeOHO- 3HaHUH O THUTIAX
Peaxmiun nonHoro HOBOMY. MO3HABATENIPHO | XUMHUYECKHUX
obmena. OKHUCITUTENHHO ro MHTEepeca K peaKImii.
BOCCTaHOBUTEILHBIE HOBOMY
peaKkIuu. yaeOHOMY
Marepuany.
3 DnemeHTapHbIC 10 [TonsaTue o MeTamax. YMenne Ymenue YMmenue
OCHOBBI Hemerannax. Oxcugax. | OLEHUTh CBOM | (OPMYIHPOBTH | XapaKTepHU30Ba
HEOPraHUYeCKOM Kucnorax. Comsix. yaeOHbIe COOCTBEHHOE Th
XUMUHU. OcHoBaHHX JOCTHKEHHUS. MHEHHE U HEOPraHU4eCKH
[IpencraBnenus .Oprannueckue MO3ULIHIO. eu
00 opraHMyYecKux BeIEeCTBA: AJIKaHbL,aJIKE OpraHu4YecKHe
BEIlIECTBAX. Hbl, CIUPTHL, )KUPBI, BEILIECTBA.
YIJIEBOJBI.
4 Meronasl 12 Texuuka 0e30macHOCTH YMmeHue YMmeHue VYMmenue
MMO3HAHUS Ha ypoke. Pemenue 00e30MacuTh | HCIOJIb30BATH MOJIy4aTh
BEILIECTB U 3a/1a4 pa3aIuvyHbIX cebs B cimyyae MOJIENH U BEILIECTBA.
XUMHUYECKUX THUIIOB. HE00X0IMMOC CXEMBI. Onpenenarsb
SIBIICHU. TH. YmMmenne peakuuto
DKCnepuMeHTalbH HAOII0IATh, cpepbl.
bI€ OCHOBBI JIeNaTh
XUMUHU. BBIBO/IBI.
5 XUMHUS U )KU3HbD. 2 UYenosek. Cpena. Pa3zBuBath AnexBaTHO ITonumats
Bnusinue BemecTs. YyBCTBO BOCIIPUHUMATH 3Ha4YEHHE
TOpPJIOCTH 32 OLICHKY 3arps3HEHUs
XUMUYECKYIO YUUTEIA. cpenbl U
HayKy. CHOCOOBI €ro
MpEeA0TBPAILECH

usl.




Ka./lenoapno - memamuiuecKoe nianupoearnue

Ne Tema 3axanus Koim Hdat XapakrepucTuka 0P

4ecTBO
4ACOB NeATeJbHOCTH.
Tema 1. Beuecmeo. 4

1 Crpoenue artoma. CrpoeHue 1 JlaBaTh bubnuorexa [JOK
AIIEKTPOHHBIX 000J104YeK XapaKTePUCTHKY https://m.edsoo.ru/7f4
aToMoB TIEpBHIX 20 2IIEMEHTOB aToOMOB 110 TalJuIIe. 1837c
ITepnoauueckoit cucrems! /.M.

Menneneesa.

2 [lepuonuueckuii  3aKOH H 1 H3ydeHue cTpykTyphl bubnuoreka [JOK
[Mepuoauyeckas cucTeMa tabmust J1.U. https://m.edsoo.ru/00a
XUMHYECKUX »j1eMeHToB JI.U. Menneneesa. da6bc
Menneneesa. ['pynmer u
IIEPUOIBIL. [Tepnoanueckoit
cuctembl. OU3NUECKUN CMBICI
MOPSIIKOBOTO HOMeEpa
XUMHYECKOTO AIIEMEHTA.
3aKOHOMEPHOCTH  M3MEHEHUS
CBOWMCTB DJJIEMEHTOB U  HX
COCOUHEHUN B CBA3H C
MOJIO)KEHUEM B
[Tepuoauueckoit cucTeMe
XuMHu4eckux ajaementoB J[.H.

Meuneneena.

3 BajieHTHOCTE XUMHUYECKUX 1 Onpenenars bu6mmoreka [JOK
anemeHToB. CTenenn BaJICHTHOCTH 37eMenTa | https://m.edsoo.ru/ff0
OKHUCJICHUS XUMHYECKUX U CTENEHb €ro d2eae
AJIEMEHTOB. OKHUCJICHHUSL.

4 ATOMBI U MOJICKYJIBI. 1 VY3HaTh oTIMuue bubmuoreka [JOK
XUMHUYCCKUI AJIEMEHT. NPOCTHIX U clOXHBIX | https://m.edsoo.ru/00a
HpOCTbIe u CJIOKHBIE BCIIICCTB. OcobeHHOCTH db7e2
BemecTBa. OCHOBHBIE KJIacChl KIaCCOB BCILCCTB.

HEOPraHUYECKHUX BELIECTB. auer
Howmenkinarypa

HEOPraHMYECKUX COCIUHEHM.

Tema 2. Xumuueckasn 6

peakyus.

5 XHUMHYECKas peaKIusl. 1 Hayuutbscs coctaBiiTh bubnuoreka [IOK
VYcnoBus ¥ NpU3HaKK CXEMbI XMMUYECUX https://m.edsoo.ru/ff0
NPOTEKAHMS] XUMUYECKUX pEeaKuui U penarh d3b88
peakuuii. Xumuieckue XUMHUICCKUC
ypaBHeHust. CoxpaHeHue YPaBHCHHUL.

Macchl BEIECTB IIpU
XUMUYECKUX PEaKIHsX.
6 Knaccugukarust XuMHIecKIx 1 W3yuuts THIBI bubnuorexa [IOK

peaKLuii 10 pa3InYHbIM

XUMUYECKUX PEAKLUN.

https://m.edsoo.ru/ff0




MPU3HAKAM: YHUCILy U COCTaBY
HNCXOOHBIX U HOHy‘-ICHHBIX
BCIICCTB, UBMCHCHHUIO
CTENICHEH OKHUCICHUS
XUMHYECKHUX 3JIEMEHTOB,
IIOTJIOIICHUIO U BBIJACIICHHUIO
SHEPIUU.

d3f34

7 DNEKTPOIUTHI U 1 PaccmoTpets Teoputo bubnuorexa [JOK
HE3JICKTPOJIUTHI. JIMCCOLIMAIINH. https://m.edsoo.ru/00a
dcd68
KaTnoHb! 1 aHHOHBI.
DNEeKTPOTUTHIECKAS
JCCOLMalUs KUCIOT,
1iesI04el u cojieit (CpeHux).
8 Peakuuu nonnoro oomeHa u 1 Hayunrtscs pemars
YCIIOBHUS UX OCYIIECTBIICHUS. peakiuyu MOHHOTO
oOMeHa.
9- | OxkucnuTeNBHO- 2 Hayuntbcs cocTaBisTh bubnuoreka [IOK
1 | BoccranoBHTENBHBIE PEAKIHH. OKHUCITATEIBHO- https://m.edsoo.ru/7f4
0 | Oxucourens u BOCCTaHOBHTEIIbHBIC 1837c
BOCCTaHOBUTEE. PEAKINH.
3auer
Tema 3. Inemenmapnovie
OCHO6bL HEOP2AHUYECKOIL 10
xumuu. Ilpeocmaenenusn oo
Op2aHUYeCKUXx eeuqecmaedax.
1 | Xumudeckue cBOMCTBA 1 N3yunTh MeTamib , UX bubmuorexa [JOK
1 | mpocTeIX BelecTB-METANIOB: CBOJICTBA. https://m.edsoo.ru/00a
ILEIOYHBIX U e1156
11eJI0YHO3EMENbHBIX METAJLIOB,
AJIFOMUHUS, XKelle3a.
1 | Xumuueckue cBOMCTBa 1 N3y4nTh HEMETAIUIBL. bubnuorexa [IOK
2 | IpOCTHIX BEILECTB- Hx cBoiicTBa. https://m.edsoo.ru/ff0
HEMETaJJIOB: BOJOPOA, d4ddo
KHCJIOPO/a, TaJOr'€HOB, CEPhI,
azoTta, pocdopa, yruepona,
KPEMHHUS.
1 | Xumunueckue cBOHCTBA 1 Paccmotpers oTiinuue bubnuoreka [IOK
3 | OKCHJIOB: OCHOBHBIX, CBOMCTB OKCHJIOB. https://m.edsoo.ru/ff0
aM(OTEPHBIX, KUCIOTHBIX. d664e
1 | Xumunueckue cBOHCTBa 1 Paccmotpets oTiinuue bubnuoreka [IOK
4 | ocHoBaHuil. XUMUUYECKHE CBOWCTB KUCJIOT U https://m.edsoo.ru/ff0
CBOMCTBA KHCJIOT. OCHOBaHMI. dfee2
1 | Xumuueckue cBOWCTBA coeit 1 N3yuuts cBOliCcBa conen bubnuorexa [IOK
5 | (cpemHux). U UX TUIIBI. https://m.edsoo.ru/00a
dd8b2
1 | B3aumocBs3b pa3nuyHbIX 2 Paccmotpers bubnuorexa [IOK
6- | KIIacCOB HEOPraHUYECKUX reHeTu4ecKyro cBs3b | https://m.edsoo.ru/00a
1 | Bemects. BEIIIECTB. d9a50




1 VYT11eBo10pO bl MIpeeiIbHbIC 1 [To3nakoMuThCS € bubnuorexa [JOK
8 | u HempeneNbHBIE: METAH, JTaH, OpraHUYEeCKUMU https://m.edsoo.ru/ff0
JTHUJIEH, allCTHIJICH. BELIECTBAMU. d4cda
1 | Kucnopoxaconepxaiue 1 [To3nakoMuThCs © bubnuorexa [JOK
9 | BemecTBa: CIMPTHI (METAHOL, Kkucinopoacoaepxkamum | https://m.edsoo.ru/00a
3TAHOJI, TIUIEPHH), ¥ OPTaHUYECKUMU e054e
KapOOHOBBIE KHCIIOTHI BCHICCTBAMH.
(ykcycHast 1 cTreapuHOBast).
2 | buonorudecku BayKHbIC 1 H3yunt BaxxHenmme
0 | BemectBa: KupHbI, OEIKH, OMOJIOTUYECKU
YTIIEBO/IBI. AKTUBHBIC BEIIECTBA.
3auer
Tema 4. Memoowl nosnanusn 12
eeuyecme u XuMuyeckux
AG/1EHUIL.
DKcnepumenmanvhsle 0CHOGHL
xXumuu.
2 | IlpaBmia 6e30macHO# pabOTHI 1 [TpoBectu aeicTBus ¢
1 | B mkosbHOIM MaGopaTopHH. 1abopaTopHO
JlaGopaTopHas mocyaa u TOCYOM.
obopynosanue. Paznenenue
cMecel M OUMCTKA BEIIECTB.
2 | OnpeneneHue xapakrepa 2 [Tposectn bubmuoreka [JOK
2- | cpezbl pacTBOpa KUCIOT U crienuduyecKkre https://m.edsoo.ru/00a
2 | menoueii ¢ MOMOMLIBIO peaKIny Ha BEHICCTBA. dd5d8
3 | uHmHEKaTOpOB.
KavecTBeHHbBIE peakiuy Ha
WOHBI B pacTBOpE (XJIOpU/I-
,Cynb(ar-, KapOOHAT-HOHBI,
noH ammoHus). Tloxyuenue
ra3000pa3HbIX BEUICCTB.
KadecTBeHHbIE peakiuy Ha
ra3o00pa3HbIe BEIIECTBA
(KuCIOpo1, BOAOPOI,
YIJICKUCIIBIN a3, aMMHUaK).
2 | [lonyuenue u u3ydeHue 1 ITomyunts BOIOPOLI. bubnuorexa [IOK
4 | cBOWCTB M3yYEHHBIX KIACCOB Kucnopon. https://m.edsoo.ru/00a
HEOPraHMYECKUX BEIIECTB. db7e2
2 | [IpoBenenue pacyeToB Ha 2 Bbraucinsate no
5- | ocHOBe (hOpMYIT M ypaBHEHHH dopmynam u
2 peaxiuil. YpaBHEHSIM.
6
2 | BeluncieHus MacCcoBO# 10U 2 Brerauciars bu6nmoreka [JOK
7- | XUMMYECKOTO JIEMEHTA B conepxanue anemMenta | https://m.edsoo.ru/00a
2 | BemiecTBe. B CJI0’)KHOM BEILIECTBE. dec8a
8
2 | BerancneHus MaccoBo# 10y 2 Ornpenenarb 4ucToe bubnmoreka [JOK
9- | pacTBOpPEHHOTrO BELIECTBA B BEIIECTBO B pacTtBope. | https://m.edsoo.ru/00a
3 el1750




0 | pactBoOpe.
3 | BeiunciaeHue Koau4ecTBa 2 Breruunciisite OCHOBHBIE bu6mmoreka [IOK
1- | BemecTBa, Macchl HJIM 00BEMA BEJIMYMHEI B XMuMmun. | https://m.edsoo.ru/ff0
3 | BemecTBa 10 KOJIMYECTBY 3auer d55a0
2 | BemecTBa, Macce WK 00beMy
OJIHOTO W3 PEarcHTOB WJIN
MIPOJIyKTOB PEAKITUH.
Tema 5. Xumus u yncu3no. 2
3 | [IpoGiembr 6e30macHOro 1 BoienuTs OCHOBHBIC bubnmoreka [JOK
3 | MCIOJIb30BaHKS BELIECTB U dbaxTopsl, Bexymme k| https://m.edsoo.ru/00a
XUMHUUYECKUX PEAKIINH B 3arpsI3HEHUIO dec8a
MMOBCEAHEBHOW KU3HU. OKpYKaloLEH CPEbl.
.XUMHUYECKOE 3arps3HEHNE
OKpYKAIOLIEH CPEJIbl U €ro
MTOCJIC/ICTBUSL.
3 | YenoBek B MUpE BEIICCTB, 1 [ToaepKkHYTH POITH
4 YeJI0BEKA B PENIEHUH

MaTepI/IaJ'IOB U XUMHUYCCKHUX
peaKuum.

3a/1a4 COXpaHEHUs
HPUPOIBL.
3auer

Hroro:

34
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