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IlogcHutenbHasg 3ammucka

Peanusanus qaHHOM NporpaMMbl €CTECTBEHHO-HAYYHOM HAIPABICHHOCTH MIPEAYCMATPUBAET
UCIOJb30BaHUE 000pynOBaHMs, CpeAcTB oOyueHus u Bocniutanust Llenrpa «Touka pocTay.

[Ipumepnoit mporpammsl BocnuTanus. OpoOpeHa pemieHneM (enepasbHOro  y4eOHO-
METOIMYECKOT0 00beIMHEHUS 110 001eMy oOpa3oBanuio (mmpotokost ot 2 uroHsS 2020 r. Ne 2/20).

Pabouas mporpamma «BBeneHHEe B XUMHIO» JUIS ydaluxcsl 7 Kiacca pa3paboTaHa Ha OCHOBE
CJICAYIOIKUX HOPMATUBHBIX TOKYMCHTOB!
-GeneparnbHbI  TOCYyAapCTBEHHbIN 0BpasoBaTefnbHbI  CTaHO4apT OCHOBHOIO
obwero obpasoBaHus- ProC OO0 npukas Ne 1897 ot «17» gekabpa 2010r.
- Xumus. [Ipumepnsie nporpammel. [Ipenmernas munus yue6uukon O.C.I'abpuensna,
N.T".OctpoymoBa, C.A.CrankoBa. 8-9 kimaccel: yaeOHOE Tocoome i 001meo0pa3oBaTeIbHBIX

opraam3anuii/ O.C.I"abpuensa, C.A.Cnankos-3-¢ u3a.- M: [Ipocsemenne, 2021.-80 c.

-Ilucebma MunucrepctBa oOpazoBanust u Hayku P® ot 12 mas 2011 r. Ne 03-296 «O6
OpraHu3alliil BHEYPOUHOW NEATETHbHOCTH TIPH BBEACHUHM (pelepalbHOTO TOCYIapCTBEHHOTO
cTaHzapTa 0011ero oOpazoBaHUs.

-Ilucema MunuctepcrBa oOpasoBanust U Hayku PD ot 14 nekabpst 2015 r. Ne 09-3564 «O
BHEYPOUYHOH JCATEIIEHOCTH M PEeaTH3aliH JOTIOJTHATEIBHBIX 00pa30BaTeIbHBIX TPOTPAMM»

Pabouas mporpamma yaeOHOTO Kypca JuIs 7 Kiacca MpeaycMaTprUBaeT U3ydeHHUEe XUMUHU B
00béMe 34 yacoB B rof, 1 yac B HeAEIO.

B cootBerctBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO 0O0IIero 00pa3oBaHUs 21A6HbIMU YeAAMU TIKOJIHLHOTO XHUMUYECKOTO 00pa3oBaHus
SIBJISIFOTCSL:

® (Gopmuposanue y OOydYAIOUIUXCS CHCTEMbl XHUMHYECKMX 3HAHMM KaK KOMIIOHEHTa
€CTECTBEHHOHAyYHbBIX 3HAHUM;

® pazeumue JUYHOCTU OOYYAIOMIMXCS, MX HMHTEJUIEKTYalIbHBIX W HPAaBCTBEHHBIX KayecTB,
(dbopMHUpOBaHHE TyMaHHUCTUYECKOTO OTHOILIEHUS K OKPYXAIoUeMy MHUPY M 3KOJOTUYECKH
1enecoo0pa3zHoro MOBECHUS B HEM;

® noHUMaHue OOYUYAIOIIUMUCS XUMHUU KakK IMPOU3BOAUTEIBHON CHUJIBI OOIIECTBA M Kak
BO3MOXHOU o0yactu OyayIiei npodeccuoHanbHON AeATeIbHOCTH;

® pazeumue MBIILICHUS OOY4YaIOUIUXCSA IOCPEICTBOM TaKUX IM03HABATEIbHBIX Y4eOHBIX
NeUCTBHI, KaKk yMeHue (hopMyIupoBaTh NpoodIeMy U TUIOTE3Y, CTABUTh LI U 33/1a4Hl, CTPOUTH
IUIAaHBl  JIOCTIDKEHHUS 1eJiell W pelleHus TOCTAaBJICHHBIX 3a7ad, OMNpPENeNATh MOHATHUS,
OTPaHUYMBATH UX, OMUCHIBATH, XapaKTEPHU30BaTh U CPAaBHUBATH;

® JNOHUMAHUe B3aWUMOCBS3M TEOPHUH U TMPAKTUKH, YMEHHE TPOBOJAUTH XUMHUYECKHM
AKCIIEPUMEHT U Ha €r0 OCHOBE JIEJIATh BHIBOJIBI M YMO3AKIIFOUECHHUSI.

Jis  nmocTikeHuss ATHX Ileleid B Kypce XHMHH Ha CTYIIEHH OCHOBHOTO OOIIEero

O6pa3OBaHI/I$I peumaroTCA CICAYOINE 3ada4YM.

- opmupyiomcs 3HaHUA OCHO8 XUMUYECKOU HAYKU — OCHOBHBIX (DaKTOB, MOHATHIHA,
XMMUYECKUX 3aKOHOB U TEOPUH, BBIPAXKEHHBIX ITOCPEICTBOM XUMUYECKOIO A3bIKA;

- pazeusaromcs ymeHus HaOMOAATh U OOBSACHATh XUMHUYECKHE SBJICHHUS, IPOUCXOASIINE B
pUpo/ie, 1a00paTOPHBIX YCIOBUSX, B OBITY U Ha MIPOU3BOJICTBE;

- npuo6pema10mc;z cneyuaibrvle yMeHus U HABblKU 110 6630HaCHOMy O6paH.[eHI/IIO C
XUMHWYCCKUMHU BCIICCTBAMU, MATCpUATIaMH U TPOLCCCAMMU,



- opmupyemcs cymaHucmuyeckoe OmMHOuleHue K Xumuu KaK TPOU3BOAUTEIBHOHN CuIe
o0IIecTBa, ¢ TOMOIIBIO KOTOPOH PEIIaroTcs TI00ATbHEIE TPOOIEMBI YEIIOBEUECTBA;

- ocywecmensemcs unmezpayus XUMHYECKOM KapTHUHBI MHUpa B €IUHYI0 HAy4YHYIO
KapTUHY.

O0mas xapakTepucTuKa y4e0HOro Kypca

Jannas pabovas mporpaMMa IO XHMHH OCHOBHOTO 0OIIero 0Opa30BaHUS PACKpPHIBACT
BKJIa/I y4€OHOTO TpeMeTa B IOCTHXKEHUS 1IeTIei OCHOBHOTO 00IIero 00pa3oBaHus U OTIPEIeNseT
BaKHEHTITHE COACPIKATCIbHBIC JIMHUU MTPCAMETA:

® «gewecmeo, cmpoenue gewecmeay - COBPEMEHHbIE MIPEICTABICHHS O CTPOSHUH aTOMa U
BelecTBa Ha ocHoBe llepumonmueckoro 3akoHa u Ileproguueckod cHCTEMbBl XUMHYECKHX
anemeHToB J[.MI. MenzeneeBa, y4eHUsI O XMMUYECKOM CBA3M M KPHUCTAUIMYECKOM CTPOEHUU
BEIIECTBA;

® (XUMUYECKasl peakyus» - 3HaHUs O MPEBPAIICHUSIX OJHUX BEIIECTB B APYrue, TUIOJIOTHUH
XUMHMUYECKUX PEaKLUi, YCIOBUIX UX MIPOTEKAHUSI U CLIOCO0aX YIpaBIIEHUS UMU;

® (MemoObl NO3HAHUSA XUMUUY - 3HAHWS, YMEHUS U HABBIKU 3KCIEPUMEHTAJbHBIX OCHOB
XUMHHM JUIS  TIOJIydeHUS. M H3Y4YEeHHsS CBOMCTB B@KHEWIIMX MpeACTaBUTENECH KJIaccoB
HEOPraHUYECKUX COCAMHEHHUI;

® (NPOU3BOOCMBO U NPUMEHEHUe geujecmay - 3HAaHNE OCHOBHBIX 00J1acTeil MpOU3BOACTBA U
MPUMEHEHHs] BaXKHEHMIIMX BEIIECTB, a TaKXKe OMbIT 0e30MacHOro OoOpalieHusl ¢ BelllecTBaMH,
MaTepuagaMH U MpolieccaMu, UCTIOIb3yeMbIMH B ObITY M Ha ITPOU3BO/ICTBE;

® (A3bIK XUMUU» - OTIEPUPOBAHUE CHUCTEMOH BaKHEWIIMX XUMHUYECKUX NOHATUH, 3HaHUE
XMMUYECKOH HOMEHKIJIATYpbhl, a TaKK€ BIJIQJCHUE XMMHYECKOH CHMBOJIMKOM (XMMHUYECKUMU
dhopmynamMu U ypaBHCHHUSIMU);

® (KONUYEeCMBEHHble OMHOWIeHUs 6 XumMuu» - YMEHHE IPOU3BOJUTH pPACUYEThl IO
XUMUYECKUM (POpMYJIaM U ypaBHEHHUSM.

Pe3yabTaTrsl 0CBOCHUSA Kypca.

Ilo 3aBCPIICHHUU KypCa XHMMHH Ha 3Tall€ OCHOBHOI'O O6I_HCFO O6pa3OBaHI/I$I BBIITYCKHUKH
OCHOBHOM IITKOJIBI JOJDKHBI OBJIAACTh CICAYIOIIUMUA PE3YJIbTaTaMu:

JInyHOCTHBIE pPe3yIbTAThI:

- 3HaHue u noHumadue: OCHOBHBIX HCTOPHYCCKHUX CO6BITI/II>'I, CBA3aHHBIX C PA3BUTHCM
XHUMHU, I[OCTI/I)KCHI/Iﬁ B 00JIaCTH XMMHH U KYJIBTYPHBIX TpaI[I/II_[I/Iﬁ cBOCH CTpaHbI (B TOM 4YHCIIC
Hay‘lHHX); O6H_ICMI/IpOBBIX I[OCTI/I)KGHI/Iﬁ B o0Ojactu XUMHUH; OCHOBHBLIX ITPHHOUIIOB W IIPaBUJI
OTHOIICHHUSA K IIpUPOAC; OCHOB 3J0POBOI'O O6p333 KHU3HU U 3ﬂ0pOBLec6eperanmHX TEXHOJIOTHH,
IpaBHJI IOBCACHUA B ‘lpe3BH‘laI>iHBIX CUTyallusX, CBA3AHHBIX C BO3ACHCTBUEM Pa3INYHBIX
BCIICCTB; OCHOBHBIX IIpaB U 00s13aHHOCTEH TrpakJIaHUHaA (B TOM YHCIIC 06yqa}01ueroc;1),
CBA3aHHBIX C JIMYHOCTHBIM, HpO(l)CCCI/IOHaJ'ILHLIM U JKU3HCHHBIM  CaAMOOIIPCACIICHUCM
COIIMATBLHOM 3HAYMMOCTH B COACPIKAHUA HpO(I)eCCHﬁ, CBs3aHHBIX C XHMHeﬁ;

- 4Yecmeo 20po0ocmu 3a POCCUHCKYIO XUMHUYECKYI0 HAyKy M JOCTH)KEHUS YYEHBIX;
YBaOKEHHE M TMPHUHATHE JOCTW)KEHUH XUMHUM; JII0O0OBb M OEpeKHOE OTHOIIEHHE K IMPHUPOJIE;
YBa)KEHHE U y4eT MHEHUN OKPYXAIOIUX K JTMUYHBIM JOCTHXKEHHSIM B U3yYCHUN XUMUH;

- npusHarue TCHHOCTH COOCTBEHHOTO 3J0pPOBbd W 3O0POBBA OKPYKAIOMIUX Jnoneﬁ;
HCO6XO,Z[I/IMOCTI/I CaAMOBBIPAXKCHUA, CaMOpeain3dalilii, COUAJIbHOT'O IPU3HAHUS



- OCO3HaHue CTCICHHU TOTOBHOCTHU K CaAMOCTOATCIIbHBIM IOCTYIIKaAM U HCﬁCTBHﬂM,
OTBCTCTBCHHOCTH 3a UX PC3YJIbTATHI,

- nposigieHue  DKOJIIOTUYECKOTO  CO3HAHWS, JOOpPOKENaTeNIbHOCTH, JIOBEpUS U
BHUMATEJIBHOCTU K JIOJSIM, TOTOBHOCTH K COTPYAHUYECTBY; UHUIIUATUBBI U JIFOOO3HATEILHOCTH
B U3YYCHUU BEIIECTB U TMPOIECCOB; YOEKICHHOCTH B HEOOXOIUMOCTH Pa3yMHOTO
KCIMOJIb30BAHUS JOCTUKEHNU HAYKU U TEXHOJIOTH;

- yMeHue YCTAHABJIMBATH CBSI3M MEXAY LEJIbI0 M3YYEHUS XMUMHUHU U TEM, JUIS 4Yero 3TO
HYXXHO; CTPOUTbH XH3HCHHBIC U MPO(PECCHOHANBHBIC IJIAHBI C YYETOM YCHEUTHOCTH HM3Y4YEHUS
XUMHH U COOCTBEHHBIX IPUOPUTETOB.

MeTaHpe}]MeTHbIe pe3yJbTaThbl:

- UCNOb306aHUe PA3TUYHBIX UCTOYHUKOB XMMHYECKOW MHGOpMAIUM; MOIy4€HUE TaKOU
nH(popMaluy, ee aHaIu3, MOJr0TOBKa HA OCHOBE TOr0 aHAJIN3a MH(POPMALIMOHHOTO NMPOIYKTa U
€ro Ipe3eHTalus;

- npumMeHerue OCHOBHBIX METOJ0B IIO3HAHUA (Ha6J'II-O,ZIeHI/I$I, OKCIICPUMCHTA,
MOJCIUPOBAHUSA, USMCPCHUA U T.)I.) JJI U3YYCHHUSA XUMHUYCCKUX O6T)GKTOB;

- UCNONb306aHue OCHOBHBIX JIOTHYECKUX ONepaluii (aHain3a, CHHTE3a, CpPaBHEHWS,
00001IeHNs, JOKa3aTeNbCTBA, CHCTEMAaTU3allud, KiIacCUUKalMd | Jp.) TNpU  H3YYEHHUH
XUMHYECKHUX 0OBEKTOB;

- ¢opmynuposanue BBIBOJIOB M YMO3AKIIOYEHUH U3 HAOMIOAEHUH U M3YYECHHBIX
XMUMHYECKUX 3aKOHOMEPHOCTEH;

- NpocHOo3UpoeaHue CBOMCTB BEIISCTB Ha OCHOBE 3HAHHUS MX COCTaBa M CTPOCHHUA, a TAKIKEC
YCTAHOBJICHHU aHAJIOTHUH,

- popmynuposanue uaeu, TUNIOTE3 U MyTeil MPOBEPKH UX UCTUHHOCTH;

- onpedenenue NENeH M 3a1a4 Y4eOHOW M MCCIIEIOBATEILCKON NIEATEILHOCTH M MyTeH UX
JIOCTHIKEHMS,

- packpovimue NPUIUHHO-CICACTBCHHBIX CBsI3EH MCKIAY COCTaBOM, CTPOCHUCM,
CBOﬁCTBaMH, MNPUMCHCHUCM HAXOKIACHUEM B IIPHUPOJAC U IOJTYUYCHUCM BaKHEHIITNX XUMUYECKHUX
BCIICCTB,

- aprymeHTanus COOCTBEHHOI no3unuu MU €€ KOPPCKTHUPOBKAa B XOAC OHUCKYCCHUHU 11O
MaTcepruajiaM XUMHUYCCKOT'O COACPIKAHUA.

IIpenmeTHble pe3yabTaThI:
B nosnasamenwvnoit cghepe:
3Hanue (nonumanue):

- XHMHWYECKOM CHMBOJIMKH: 3HAKOB XHMHYECKHUX 9JICMCHTOB, (I)OpMyJ'I XUMHNUYCCKHNX
BCIICCTB, ypaBHeHI/Iﬁ XUMHUYCCKUX peaKL[PIfI;

- BOKHEUIINX XUMAYECKUX MOHSATHI: BCIICCTBO, XUMHUYECKUMN 9JICMCHT, aTOM, MOJICKYJIA,
OTHOCUTCIIBHBIC aTOMHAA W MOJICKYJIApHAsA MACChbl, MOH, KaTUOH, dHUOH, XUMHUUYCCKAA CBI3b,
QJICKTPOOTPUIATCIBHOCTb, BAJCHTHOCTb, CTCIICHb OKUCIICHUA, MOJIb, MOJIsIpHasA Macca,



MOJIIDHBI  00BEM, pacTBOPBI, DICKTPOJUTHl M  HEIJIEKTPOJHUTHI, DIEKTPOJIUTHUECKAS
JMCCOIMALNS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, TEIIJIOBOH 3 HEeKT
peakuyy, OCHOBHBIE TUIIbI PEAKLIMI B HEOPraHUYECKOW XUMHUH;

- (OpPMYITUPOBOK OCHOBHBIX 3aKOHOB M TEOPHH XUMHH: aTOMHO-MOJICKYJSIPHOTO YYEHUS;
3aKOHOB COXPAaHEHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEINECTB, ABOrajupo;
IIepnognueckoro 3axona /I. 1. MenneneeBa; Teopun CTpOCHHMS aTOMa M YYEHHs] O CTPOCHHUH
BCIICCTBA, TCOPUU BHGKTpOJII/ITquCKOfI Aucconuanuu 1 y4CHusd O XAMHYCCKOM peaKknuuu.

Ymenue nasvieame:
- XUMHNYCCKHEC 3JICMCHTDI,
- COCANMHCHUS N3YUCHHBIX KIIACCOB HCOPIraHMYCCKUX BCIICCTB;

- OpraHMYECKHE BEIMIeCTBA MO WX (OopMyse: METaH, 3TaH, JTHIICH, alleTHJICH, METaHOJ,
TJIMIIEPUH, YKCYCHAsI KUCIIOTa, TIIF0K03a, caxaposa.

Obvacuenue:

- (usmyeckoro cmpicia aTOMHOTO (TIOPSIKOBOTO) HOMEpa XHUMHUYECKOTO DJIEMEHTa,
HOMEpOB rpymnmnsl 1 nepuoaa B [lepuoanueckoit cucreme .M. MenaeneeBa, K KOTOPbIM 3JI€EMEHT
MIPUHAJICKHUT;

- 3aKOHOMEPHOCTEHN M3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B TIpe/IeiiaX MajbIX
MEePUOJIOB U A TPYIII, a TaKXKe CBONCTB 00pa3yeMbIX UMH BBICIINX OKCUIOB U THIPOKCHUJIOB;

- CYIITHOCTH TIPOIECCa AICKTPOTUTHUCCKON AUCCOITMAIINY U PEAKIIMi HOHHOTO OOMEHa.
Ymenue xapakxmepuzosams:

- XUMHUYECKHE D3JIEMEHTHl (OT BOJOpOJA JO KaJIbIHMs) HAa OCHOBE HX IIOJOKCHUS B
[Tepunoaudeckoii cucteme xumudeckux 3meMenToB J[.M. MenneneeBa u 0cCOOCHHOCTEH CTPOSHUS
HX aTOMOB;

- B3aMUMOCBA3b MCXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAaMH HCOPraHNMYCCKUX BEIICCTB,

- XUMHYECKHUE CBOICTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB (OKCHIOB, KUCIOT,
OCHOBaHUH, aM(POTEPHBIX COSAUHEHUHN U COJIeH).

Onpeoenenue:

- coCTaBa BEIECTB M0 UX (Gopmyiiam;

- BAJICHTHOCTHU M CTETIEHU OKHUCIICHHUS YJIEMEHTOB B COSIMHEHUU;

- BUJIOB XUMHUYECKOH CBSI3U B COCTUHEHUSX;

- TUMOB KPUCTAIUTMYECKUX PEIIETOK TBEPABIX BEIIECTB;

- MPUHA/TISKHOCTH BEIIECTB K OMPEICTICHHOMY KIIACCy COeTMHEHU;
- TUTIOB XUMHUYECKUX PEAKIUH;

- BO3MOKHOCTHU TIPOTEKAHUS PEAKIHii HIOHHOTO 0OMEHa.

Cocmasnenue:



- cxeM cTpoeHus aToMoB 1nepBeIx 20 snemenToB Ilepuoguueckoit cucremsr JI.U.
Menneneena;

- opMyn HEOpPraHMUYECKUX COSAMHEHUH N3YUYEeHHBIX KIacCOB;

- YPABHEHUW XUMHUYECKUX PEAKIIUH.

bezonacnoe obpawenue ¢ xumuueckoi nocy10il 1 1a00paTopHbIM 000PYJOBaHUEM.
IIpogedenue xumuuecko2o sKCnepumMenma.:

- TOATBEP)KIAIONIET0 XMMHUYECKHE CBOMCTBA H3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BCIIECTB;

- TOATBEPKIAOIIETO XUMUYECKUI COCTAB HEOPraHUYECKUX COETUHEHMI;

- M0 TMOJYYEHHIO, COOMpPAHUIO M PACMO3HABaHMIO ra3000pa3HBIX BEIIECTB (KUCIOPOAA,
BOJIOPO/IA, YTIIEKHUCIIOTO ra3a, aMMHUaKa);

- 110 ONPEAETICHUIO XJOpHUA-, Cyab(aT-, KapOOHAT-MOHOB U MOHA aMMOHUS C MOMOILBIO

Ka4eCTBEHHBIX PEAKIUM.
Buiuucnenue:
- MACCOBOM JIOJIM XUMHUYECKOTO dJIeMEHTa 10 PopMysie COSTMHEHUS;
- MacCOBOM JI0JIM BEILIECTBA B PACTBOPE;
- Macchbl OCHOBHOI'O BEIIECTBA MO U3BECTHOM MACCOBOM J0JIE€ MPUMECEH;

- 00bEeMHOI O KOMITOHEHTA Fa30BOM CMECH;

- KOJIN4YCCTBA BCIICCTBA, o0BeMa UM MacChl BCIIECTBA 110 KOJIHMYECTBY BCIICCTBA, 06"beMy
HJIM MacCe€ p€arcHTOB WM NIPOAYKTOB PEAKIUU.

Hcnonvzosanue npuoopemerHvlX 3HAHUL U YMEHUL 6 NPAKMUYECKOU OesimelbHOCU U
NOBCEOHEBHOU HCUZHIL:

- I 0e301acHOro O6paI_HCHI/I${ C BCHICCTBAMH U MaTCpUualaMi B MOBCEIHEBHOM KU3HU U
I'paMOTHOI'O OKa3aHus nepBoﬁ IIOMOIIM IIPHU OXKOraX KMCJIOTaMHU W HICJI0YaMU;

-17151 OOBSICHEHHSI OTACNBHBIX (PAKTOB M MPUPOIHBIX SIBICHUI;
- 17151 KPUTUYECKOM OIIEHKH MH(POPMAIIUH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY.
B 1eHHOCTHO-OpUEHTAUMOHHOM cepe

Ananus u oyenxa MOCIEACTBUM Ul OKpYKaroIlel cpesibl OITOBON M MPOU3BOJCTBEHHON
JeATeIbHOCTH YEJIOBEKa, CBA3aHHOH C MOJydeHUEM U nepepaboTKOM BEIeCTB.

B Tpynosoii chepe

Ilpogedenue onepayuii ¢ WCIONB30BAaHUEM HArpeBaHUs, OTCTaWBaHUS, (UIHTPOBAHWS,
BBITIAPUBAHUS, TOJYYCHHUs, COOMpaHUS, pAClOo3HABAHUS BEHIECTB; HM3TOTOBJICHUS MOJENen
MOJIEKYIL.

B ciepe 6e3onacHOCTH KU3HEACATEIbHOCTH



- cobnooenue TPAaBUI TEXHUKU OE€30MACHOCTH TPU MPOBEICHHUM XHUMHUYECKOTO
9KCIEPUMEHTA;

- OKas3awrue HepBOﬁ IIOMOIIM ITPH OKOTrax, Mope3ax U XUMHNYCCKHUX TpaBMax.

COZAEPXAHUE KYPCA

Xumus ¢ uenmpe eCcmeCcmeOo3Hanus
XuMHSI KaK 4YacThb €CTeCTBO3HAHMAI. Hpe}IMeT XuMHH. ECTecTBO3HAHHE — KOMILICKC

HayK O mpupoje: GU3MKH, XUuMuH, Ononoruu u reorpaduu. [1onoxuTenpHOE U OTpULIATETFHOE
BO3/ICHCTBUE YEJIOBEKA HA IPUPOTY.

[Ipenmer xumuun. Tena u BemectBa. CBolicTBa BEIIECTB KaK HX HWHIAUBUAYaJbHBIE
npu3Haky. CBOMCTBA BEIIECTB KAK OCHOBA UX MPUMEHEHHUS.

MeTtoansl u3y4eHUsi ecTecTBO3HaHMsA. HaOmrojeHne Kak OCHOBHOW METOJ| IMO3HAHUS
OKPY)KAIOIIET0 MHpa. YCIOBHUS TPOBEIACHHS HaOmIogeHus. [Wrmore3a Kak MpeArooKeHHE,
OOBSCHSIONIEE WM TPEACKA3bIBAIONICe MPOTEKaHUE HAOJIIOIaeMOro SIBIICHUS. DKCIIEPUMEHT.
JlabopaTopusi. OKcmepuMeHT JabopaTopHbii W goMamHuid. CrnocoOsl  (PUKCHpOBaHUSA
pe3ynbTaToB dKciepuMenTa. CTpOoCHHE TIIAMEHH CBEYH, CYXOTO TOPIOYETo, CITUPTOBKH.

IIpakTuyeckasi padora «3HAKOMCTBO ¢ JabopaTopHeIM oOopymoBanuem. IlpaBuia
TEXHUKH 0€30MacHOCTH MPHU PabOTe B XUMHUYECKOM KaOuHeTe (J1TabopaTopum)».

IIpakTuyeckasi padora «HabGmomeHue 3a ropsield CBe4OH. YCTPOMCTBO CHUPTOBKH.
[TpaBuna paboThl ¢ HarpeBaTEILHBIMHI TPUOOPAMID.

MopenupoBanue. Mojenu kak aOCTparupoBaHHbIE KONMHHM M3y4aeMbIX OOBEKTOB U
nporeccoB. Monenu B ¢uszuke. OnekTpodopHas MallMHA Kak aOCTparMpoBaHHAs MOJIETh
MosHUM. Mojenu B Ouosnoruu. buonornyeckue mMysmspku. Mojaenu B XHUMHH: MaTepUalbHbIE
(Mozenu aToMOB, MOJIEKYJ, KPUCTAJUIOB, allapaTOB M YCTAHOBOK) M 3HAKOBbIE (XMUMUYECKUE
3HAKH, XUMUYECKHE (POPMYIIbI 1 XUMUYECKHE YPaBHEHHUS).

XumMuYecKkasi CUMBOJIMKA. XUMHYecKHe 3Haku. VX oOo3HadyeHue, NMPOU3HOILICHHE U
nHpopmMalus, KOTOPYI0 OHM HecyT. Xumuueckue Gopmynsl. MIx o0o3HaueHHEe, MPOU3HOIICHHE
1 uHopManus, KOTOpyro oHH HecyT. MHAeKCh U KOAPDUITUEHTHI.

Xumus n pusuka. YHUBepCcAIbHbI XapaKTep MOJI0KeHNH MOJEKYJISPHO-KHHETHYECKOI
Teopuu. [loHATHA «aTOM», «MOJEKyna», «WMOoH». KpucTammmyeckoe COCTOSHHUE BEIIECTBA.
Kpucrannunueckue pemerku TBepAbix BemiecTB. Auddysusa. bpoynoBckoe npuxenue.

Xumusi u ¢Qu3nka. ArperatHble COCTOSIHHS BemecTBa. [loHATHE 00 arperaTHOM
COCTOSIHUU BemiecTBa. ['a3000pa3Hble, JKUIKUE M TBEpIbIe BellecTBa. Kpucramimveckue u
amopdHbIe TBep/bic BelecTBa. PU3ndeckue 1 XUMHYCCKHUE SBJICHHSL.

Xumusi U reorpapus. ['‘eonorumueckoe CTpoOeHHE IUIAHETHI 3eMIIs: SAIpO, MaHTHA,
muTocdepa. DIEMEHTHBII COCTaB T'€0JIOTMUECKUX COCTABHBIX YacTeil IuiaHeTbl. MuHepansl U
TOpHBIE MOPOAbl. MarmaTiueckue U 0cagouHble (OpraHMuecKue 1 HEOPraHUYECKUe, B TOM YHCIIe
Y TOPIOYHE) TIOPOIBL.

Xumuss U Ouosnorusi. XUMHYECKHI COCTaB JKMBOW KJIETKH: HeOpraHudeckue (BoJa U
MUHEpaJbHBIE COJIN) U OpraHuveckue (OeNKu, KUPHI, YTIEBObI, BATAMUHBI) BEIIECTBA.

[IpocThie U croXKHBIE BEIIECTBA, UX POIb B )KU3HEIEATEIILHOCTH OPraHU3MOB.

buonoruueckass ponb Boabl B kuBoM kierke. DotocuHTe3. Ponp xmopodumma B
¢doTocunTe3e. buosornueckoe 3HAUYE€HHUE KHUPOB, OENKOB, A3(PHUPHBIX Maceld, YrIeBOJOB U
BUTAMUHOB JIJIS )KU3HEIEATEIIbHOCTH OPTaHU3MOB.

KauecTBenHble peakuuu B xumun. [IoHSITHE 0 KaUECTBEHHBIX PEAKIUAX KaK O PEAKIIHSIX,
BOCIIPUHUMAEMBIX OPraHOJICITUYECKH C TIOMOINBIO 3PEHUS, CIyXa, OOOHSIHUS. AHATHUTHYECKUN
addekr. OmpenensieMmoe BEIIECTBO M PEaKTUB Ha Hero. BO3MOXHOCTh M3MEHEHHUS POJH Ha
MPOTUBOTIONOXKHYI0. PacmpocTpaHeHne 3amaxa OJIEKOJIOHA, TYXOB WM JE30/I0paHTa Kak
mpouecc auddy3un. OOpa3lbl TBEPABIX BENIECTB KPUCTAIIMYECKOTO cTpoeHus. Momaenu
KPUCTAITMYECKUX PEIIETOK.



Hemonctpanun. Kostekius pa3HbIX Tl U3 OJHOTO BEIIECTBA WIM Marepuaia (Harpumep,
crekia — JaboparopHas mnocyna). Kommexkmus pasnuuHbeix Ten win ¢Gortorpaduil ten u3
QTIOMUHUS Ul WJUTIOCTPALIMU MJEH «CBOMCTBa — IpHMEHEHHE». YueOHoe 00opymoBaHHE,
UCTOJb3yeMOe NpU HM3Yy4eHUU (PHU3UKH, OHONOTHH, reorpaduu W XUMHH. IIeKTpodopHas
MalmHa B jeiictBud. [ eorpaduueckue monenu (raolyc, kapra). buonormueckue mojenu
(MyJsDKM OpraHoB M CHUCTEM OpPraHOB pPACTEHUi, >KMBOTHBIX U 4YesoBeka). dusnmueckue u
XUMUYECKHUE MOJIEITM aTOMOB, MOJICKYJI BEIIECTB U UX KPUCTALUTNYECKUX pemeTok. OObeMHbIE U
LIapOCTEPKHEBBIE MOJIENIN BOJbI, YTJIEKUCIOr0 U CEPHUCTOrO ra3oB, MeTaHa. PacnpocTpanenue
3amaxa OJEKOJIOHA, JyXOB WM Je30J0paHTa Kak mporecc auddyzuu. OOpasubl TBEpAbIX
BEILIECTB KPUCTAJUIMYECKOTO CTPOECHUs. MoJieny KpUCTAIUIMYECKUX peleToK. Tpu arperatHbix
coctosiHusl Bojbl. «llepennBaHue» YrieKHCIOTO ra3a B CTakaH Ha YPaBHOBELIEHHBIX Becax.
Komnexmnus kpuctayuimyecknx u aMop(HBIX BEIeCTB U W3/l n3 Hux. Koyiekuus MuHepanos
(J1a3ypuT, KOpYHI, XaJbKONHUPHUT, (GIoopuT, ranut). Koulekiusi ropHBIX TOpoj] (TpaHUT,
paznuyuHble (OPMBI KalbLMTa — MEJI, MpaMop, U3BECTHSK). KoJIeKIus roprounx nCKomaeMbIX
(HedTh, KaMEHHBINU yrojb, claHibl, TOpd). CoupToBas SKCTPAKIKSA XJIOPOPUIIIa U3 3EICHBIX
mucTtheB. KauecTBeHHas peakuusi Ha kuciaopoJ. KauecTBeHHas peakiiys Ha YIJIEKUCIBIA ras.
KauecTBeHHas peakiiys Ha U3BECTKOBYIO BOY.

JlabopaTopuble onbIThl. OnycaHue CBOMCTB KHUCIOPOJAA, YKCYCHOM KHCIIOTBI, aJlOMUHUS.
Crtpoenue miamMeHu (CBEYH, CIIUPTOBKU, CYyXOTO Toprouero). M3rotosienue mMojeneil MoJeKy
XUMHWYECKHUX BEHICCTB U3 IIJIaCTHUIIMHA. Ha6.]'IIOJIeHI/Ie 6pOYHOBCKOFO JABMIKCHUA YaCTHYCK
YepHOU TYIIM O] MHUKPOCKOTIOM. V3ydeHue rpaHuTa ¢ MOMOIIBI0 YBEIMYUTEIBHOTO CTEKIIA.
OOHapyxeHHe )XKHpa B CEMEHaX IOJICOJTHEUYHUKA U Tperkoro opexa. OOHapykeHne >(UpPHBIX
Macel B anelibCHHOBOW Kopke. OOHapykeHue Kpaxmaina U Oenka (KJIeHKOBUHBI) B MIIEHUYHON
Mmyke. [IporryckaHne BBIIBIXaeMOTO BO3/yXa Yepe3 N3BECTKOBYIO BOIY.

Mamemamuxa ¢ xumuu

OTHOCHTeIbHBIE ATOMHASI U MOJIeKYJIsipHasi Macchl. [loHsTHE 00 OTHOCUTEIBPHON aTOMHOM
U MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJIOPOJHOM eauHuIlbl. HaxokaeHue OTHOCUTEIbHOU
aTOMHOM MacChl XHMHYCCKHX 3JeMeHTOB 1o Taommie J[. M. MenneneeBa. Haxoxmenue
OTHOCHTEIILHON MOJICKYJISIPHOM Macchl 1o (GopMyJie BElIecTBa KaK CyMMBI OTHOCHTEIBHBIX
ATOMHBIX MAacC, COCTaBJISIONINX BEIIECTBO XUMHUYECKUX JIEMEHTOB.

MaccoBas 70/ XHMHYECKOr0 3JeMeHTa B CJ0:KHOM BeulecTBe. [loHsATHE O MaccoBoi
J0JI€ XUMHYECKOT0o deMeHTa (W) B CJI0KHOM BEIIECTBE M €€ pacueT Mo (opMylic BEIIeCTBa.
Haxoxxnenue ¢opMynbl BemiecTBa IO 3HAYEHUSM MAcCCOBBIX JI0JIEH OOpa3yloluXx €ro
9JIEMEHTOB.

Yucreie BemecTBa W cMecH. [loHsTHe o uuctoMm BemiectBe U 0 cMmecu. Cmecu
ra3oo0pasHble (BO31yX, MPUPOIHBIA Ta3), >kujakue (HedTb) M TBepAble (TOPHBIE MOPOJIBI,
kynuHapHbie cmecu 1 CMC). Cmecu TOMOT€HHBIE U TeTEPOTEHHBIE.

O0bemMHasi JI0JI1 KOMIIOHEHTa ra3oBoii cmecu. [loHstie 00 oObemHOM 1osie (Q)
KOMITOHEHTa ra3oBoil cmecu. CocTaB BO3yxa M MPUPOIHOTO ra3a. Pacuer o0bemMa KOMIOHEHTa
ra30BOM CMECH 10 ero 00bEMHOM JI0J1e U Ha00OPOT.

MaccoBasi 10J1s1 BemecTBa B pacTBope. [lonsTre 0 mMaccoBoil jgose BemiectBa (W) B
pactBope. PacTBopuTenh ¥ pacTBOPEHHOE BEHIECTBO. PacueT mMacchl pacTBOPEHHOTO BEUIECTBA
M0 Macce pacTBOpa M MAacCOBOM J0Jie¢ PAcTBOPEHHOTO BEIIECTBA W JPyrHe pacyeThl ¢
MCIOJIb30BAHUEM ITHUX TOHSATHUH.

IIpakTnueckas pabGora «lIpuroroBneHue pacTBopa C 3aJaHHOM MaccOBOM JoJed
PacTBOPEHHOTO BELIECTBAY.

MaccoBas 1o npumeceii. [IoHsTue o 4McTOM BellecTBe U puMecu. Maccosast J0JIst
npumecH (W) B oOpasiie cXoJHoro BemectBa. OCHOBHOE BelecTBO. PacyeT Macchl OCHOBHOTO
BEIIECTBA 10 MACCE BEILIECTBA, COJEPIKALLETO ONPEACIICHHYID MAaCCOBYIO JOJIKO MPUMECEH, U
JPYrUe€ pacyeThl ¢ UCIIOJIb30BAHUEM ITUX IIOHITHH.

JemoncTpanun. Munepaisl KylpuT U TeHOpUT. Kosulekuuu pasinyHbIX BUJIOB Mpamopa
U U3Jenui (MM WutiocTpauuil u3aenuil) u3 Hero. CMech pEYHOTO M CaXxapHOro IECKa U UX
pasnenenue. Kosmekuus Hedtn wu HedrempomykToB. Koiekuus OBITOBBIX —cMeceit
(xymuuapubix cmeceid, CMC, maMnyHel, HamUTKOB U 1p.). JmarpaMmma oO0beMHOTO cocTaBa



Bo31yxa. Jlnarpamma 06eMHOT0 cOCTaBa MpUPOAHOTro raza. OOpasIsl BEECTB U MaTepHAJIOB,
COJIepKAIUX ONIPEICTICHHYIO JIOJII0 IPUMECEH.

JlaGopaTopuble onbIThbl. M3yueHne cocraBa OBITOBBIX KYJIMHAPHBIX M XO3SHCTBEHHBIX
cMecell 1Mo ATUKeTKaM. M3yueHwe cocTaBa HEKOTOPBIX OBITOBBIX W (papManeBTUYECKUX
IIPENApaToOB, COACPIKALUX OIPEACICHHYIO I0JII0 IPUMECEH 110 UX STUKETKAM.

}Itfﬂeﬂu}l, npoucxob;mme C eeujecmeamu

Pasnenenune cmecei. IlonsTue o pazzneneHuu cmeceil M O4UCTKe BemecTB. HekoTopsie
MPOCTEHIINE CIOCOOBl pa3/eNieHUsI CMECEil: MPOCEeMBaHHUE, PA3JICIICHHE CMECEil MOPOIIKOB
Kene3a W Cepbl, OTCTauBaHHE, ACKAHTAIMs, LEHTPHU(YTUPOBAHUE, pa3CICHHE C TOMOIIBIO
JIEJIUTEIIBHOU BOPOHKHU.

®uabTpoBanue. PubTpoBaHNe B JabopaTopuu, OBITY U HA Tpou3BoaAcTBE. [loHsATHE O
¢unbTpare.

Ancopoums. Ilonarue o0 ancopOuun u aacopOeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BAKHEHIINN a/IcCOPOEHT, €ro MCMOJIb30BaHHE B OBITY, Ha MPOU3BOJACTBE U B BOEHHOM JIEJe€.
YeTpoicTBO MPOTUBOTA3A.

Jucrniansauusa. JJUCcTUIAIUs Kak MPOLECC BbIJEICHUS BELIECTBA M3 JKUIKON CMECH.
JuctunnupoBaHHas BoJa U 00J1acTU €€ IPUMEHEHUS.

Kpucrannauzauua i BoinapuBanue. Kpucramuimzanus u BelllapuBaHue B J1aOOpaTOpUH
(kpuctammzatopsl U GaphopoBble YalIKy AJs BbIIapUBaHMs) U npupoe. [leperonka HedTH.
Hedrenponykrel. @pakinoHHas neperoHka »KMIKOro Bo3ayxa.

IIpakTHyeckasi padora «O4ncTKa IOBAPEHHON COJIN».

XumMnuyeckue peakumu. [IoHATHE O XUMUYECKOMN pEAKIUMU KaK MPOIECCE NMPEBPALIECHUS
OJIHUX BEILECTB B Apyrue. YCIOBUATCUCHUS U MIPEKPALICHUS XUMUYECKUX PEAKIIUN.

[pusnaku xumMuyecknx peakuuii. [Ipr3HaKM XMMHYECKMX pEaKIMi: U3MEHEHHUE IIBETA,
BBINIAJICHHE 0CAJIKa, PACTBOPEHUE MOJYYEHHOTO OCaJIKa, BhIJCIECHUE Ta3a.

Jemoncrpaumu. IlpocenBanne cMecM MyKH W caxapHOro mnecka. Paznmenenue cmecu
MTOPOIIIKOB CEPhl M Kelie3a. PasjencHue cMecu MOPOIIKOB cephl M Tecka. PaszjieneHue cMecu
BOJIBI M PACTUTEILHOTO Macjia C TIOMOIIBIO JCITUTCIBHONH BOPOHKH. LleHTpudyrupoBaHue.
OwiprpoBanue. KoJuTeKIys pecnupaTopHBIX MAacOK M MapJIeBBIX MOBS30K. AJICOPOIIMOHHBIC
CBOWMCTBa aKTUBHUPOBAHHOTO yris. CHMKarellb M €ro IpHMEHEHHE B OBITY M JIETKOH
MPOMBIIIITICHHOCTH. [IpoTHBOras m ero ycrpoiicrBo. [lonyueHue AMCTHIUTMPOBAHHOW BOJBI C
MTOMOIIBIO JTA0OPATOPHOM YCTAHOBKM IS TEPErOHKH IKHJAKOCTeH. PasjmencHue cmecu
IepMaHraHaTa M JuxpoMaTa Kamus crocobom kpuctaumsanun. Komeknus «Hedts u
HeTenpOoyKTh». B3arMoielicTBHE MOPOIIKOB JKejie3a U cepbl NMpU HarpeBaHuu. IlomydeHue
YIJIGKUCIIOTO Ta3a B3aMMOJCHCTBHEM Mpamopa C KUCIOTOW W OOHapy:KEHHE €ro C MOMOIIBIO
M3BECTKOBOM BOjbI. KaramuTuueckoe pas3iiokeHHE IEpPOKCHIa BOJOpojaa (KaTanu3arop —
JTUOKCHJ Maprania). ®OepMEeHTaTHBHOC pa3jioKEHHE IMEPOKCHIA BOJIOPOJAa C IOMOIIBIO
Katayia3bl. KHCJIOTHBI OTHETYIIUTENb, €r0 YCTPOWCTBO W MPHHIMUI JeicTBUs. Peakius
HEHUTpAIU3alldd  OKpalieHHOro  (eHoN(TaJeMHOM  pacTBOpa  IICIIOYM  KHCJIOTOM.
B3auMoelicTBie pacTBOpa NEpMaHTaHaTa M TUXpOMaTa Kallusi C PaCTBOPOM CyJIb(UTa HATPHSL.
[Monyuenue ocaaka ruapokcuaa memu (1) wim ruapokcuma xesnesa (11) peakuueit oOmena.
PacTBopeHrne TONyYeHHBIX OCAAKOB THAPOKCHIOB MeTaioB Kkuciotoil. [lomyuenue
YTIIEKUCIIOTO ra3a B3auMOICHCTBUEM PacTBOpa KapOOHATa HATPUS C KUCIOTOM.

JlaGopatopHble onbIThl. PasneneHue cMecH CyXOoro MOJIOKa M PEYHOrO IecKa.
W3zrorosnenue GpuiabTpa U3 GUIBTPOBAIBLHONW Oymaru wim OymaxHoi canderku. M3rotosienue
MapJeBbIX MOBSI30K KaK CPeACTBA MHAMBHUIYAIbHOM 3alllUTHl B MEPUOJ SIMUIAESMUU TPHIIIIA.
W3yueHue cocraBa U MPUMEHEHUS CUHTETUYECKUX MOIOIIUX CPEACTB, COJEPXKALIUX 3H3UMBI.
W3yueHne ycTpoicTBa 3aKUTAIKU U €€ IJIaMEHHU.

Paccka3zvt no xumuu

Paccka3sbl 00 ydyeHbIx. Brijaronuecss pycckue yu4eHble-XUMUKU: KU3Hb U JIEATENBHOCTh
M. B. Jlomonocoga, J[. 1. MenzaeneeBa, A. M. bytneposa.

Paccka3pl 00 3JjieMeHTax W BemecTBax. MeTalibl: alIOMUHUM, JKEIE€30, 30JI0TO.
Hewmerannsr: a3ot, Bogopos. Bona. Xnopua Harpust. KapGoHaT KanbIus.



Paccka3sbl 0 peaknusax. @orocunrtes. ['openne. Kopposus meTamios.

IIpakTnueckas padora (10MalIHUN SIKCIEPUMEHT) «BbIpalliuBaHue KpUCTAJIJIOB COJIN.

IpakTHyeckas padora (omanrHuil sxciepumenTt) «Kopposust merasmio

Ka.]IeH)IapHO-TeMaTI/I‘{eCKOE IJIAHUPOBAaHUE

YPOKOB XMMHUH B 7 Kj1acce

Ne

Hama

ypoka | (nnan)

Hama
(paxm)

Tema ypoka

Ocnoeénbvle 6uobl OessmenbHoOCmu
oodyuarowuxcs

(na yposne yueonuvix oeiicmeuit)

Tema 1. Xumus B ueHrpe ecrecrso3Hanus (11 yacos)

XUMHSA KaK 4acTh
€CTECTBO3HAHUSI.
[Ipenmer xumun

Humezpupoeams 4acTHbIe
MPEIMETHBIE 3HAHHS B CUCTEMY
3HAHUM O €CTECTBEHHOM MUDE.

Obvscuams TUATIEKTHKY
B3aMMOOTHOIIECHHUH Y€JIOBEKA U
IIPHUPOJIBI, HIUTFOCTPUPOBATH €€
npuMepamu. Xapakmepuzoeams
npeaMeT XUMuU. Paziuuams Tena u
BelecTBa. Xapakmepuzosamo
CBOMCTBA BEIIECTB KaK UX
WHMBUIyaJIbHbBIC IIPU3HAKH.
Yemanasnueames NpUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
CBOMCTBAMH BEIICCTB U 001aCTIMU
uX NpuUMeHeHus. Onucvleamo
CBOMCTBA HEKOTOPBIX BEIIECTB IO
OTIPE/ICIICHHOMY TUIaHY C MTOMOIIBIO
PYCCKOTO (POTHOTO) SI3bIKA

HaOmronenue n
9KCIIEPUMEHT KaK
METO/Ibl H3y4YCHUS
€CTECTBO3HAHUSA U XUMHH

Xapaxmepuzosamv OCHOBHBIE
METO/bl U3YUEHUS] €CTECTBO3HAHMS:
HaOII0ICHHE, TUTIOTE3Y,
SKCIIEPUMEHT.

Ilpeonazams criocoObI
(bUKCHpOBaHMS PE3YIBTATOB
sKcniepuMenTa. Habarooams 3a
TOPEHHUEM CBEYH U U3Yuamby
CTPOEHHUE IJIAMEHH.
Dopmynuposams IpaBUiIa
ONITUMAJBHOTO HarPEBaHMUS C
UCTIOJIb30BAHUEM TJIAMEHHU.
Cobniooams TipaBUIa TEXHUKU
0e301acHOCTH IpH padoTe ¢
HarpeBaTeJIbHBIMU IPHOOPAMHU

IIpakTuyeckas padora Ne 1. 3HakoMCTBO ¢ 1a00paTOPHBIM
obopymnoBanueM. [IpaBuiia TeXHUKH O€30MACHOCTH




IIpakTnueckas padora Ne 2. HaOnroneHue 3a ropsiiei CBEUOM.
YcrpoiicTBo 1 paboTa CIMPTOBKU

MonenupoBanue

Obvsictsamp, 9TO TAKOE MOJIEIb.
Knaccugpuyuposams Monenu Ha
MaTepualbHbIC U 3HAKOBBIE.

IIpusooums ipuMepbl pa3InUHbIX
THIIOB MOJEJIEH, UCIIONIB3YEMBIX IIPH
U3YYEHUU Pa3IudHbIX
€CTECTBEHHOHAYYHBIX IIPEIMETOB

XUMHUYECKHUE 3HAKU U
bopMyibl

Ilepeeooums Ha3BaHUST XUMHYECKUX
DJIEMEHTOB B CHMBOJILHYIO CHCTEMY
3HAKOB U HA0OOPOT.

Xapakmepuzoeams XUMUYECKUE
(dbopMyIsbl KaKk 3HAKOBBIE MOJIETTH
COCTaBa XMMUYECKUX BEIIECTB.

Paznuuams nHIEKCH 1

ko3 unuentsl. Coobuams ¢
MTOMOIUIBIO PYCCKOTO SI3bIKa
nH(pOpMaIHIO0, KOTOPYIO HECET
XUMHUYECKUHN S3BIK: 3HAKU U
bopmynsl. Mooeruposame
MOJIEKYJIbI XUMUYECKHX BEIECTB

Xumus 1 hu3nKa

ObwsicHsamp, 4TO TAKOE aTOM,
MOJICKYJIa, HOH.

Xapaxmepuzosamo
KPUCTAJUTMUECKOE COCTOSTHHE
BELIECTB U KPUCTAITNYECKUE
PEIIETKH.

Apeymenmuposams peabHOCTh
MOJIEKYJ SIBIICHUSIMU AU DY3Un U
OpPOYHOBCKOTO JIBHYKCHHSI.

Mooenuposams 6pOyHOBCKOE
JBU)KCHUE U ONUCLIBAMb ITY MOJICITb

Ar peratubi€ COCTOSAHUSA
BCIICCTB

Xapaxmepuzosams ra3000pa3HbIe,
JKUJIKUE U TBEPJbIC BEILIECTBA.

Paznuuams xpuctannuyeckue u
amop(dHbIe TBep/Ible BEIIECTBA;
buznyecKue 1 XUMUYECKHE SIBICHUS.
Yemanasnusams B3aumocBs3u
MEXy MepexojaMu arperaTHbIx
COCTOSIHHUM OJHOTO BEILIECTRA.

Habnooams XUMAYECKUI
OKCIIEPUMEHT, ONUCHIEAMb €T0 U
oenamsv 8b1600bl Ha ETO OCHOBE

Xumus u reorpadus

Xapaxkmepuzoéams re0JI0rM4ecKoe
CTPOEHUE IIAHETHI 3EMJIS.




Pasznuuams MuHeEpaibl U TOpHBIE
MOPO/JIbI; MarMaTHUYECKUE U
0CaJIo4HbIE NOPOabL. M3yuame
COCTaB TOPHOM MOPOJIBI C TIOMOUIBIO
OTNTHYECKUX MPUOOPOB

10

Xumud 1 0MoJIoTUd

Yemanasnueams mexipenMeTHble
CBSI3U MEXy OMOJIOTHEN U XUMUEH
Ha OCHOBE XMMUYECKOTO COCTaBa
kietku. Knaccuguyuposams
BEIIIECTBA KJIETKU U OMUCHIBATh UX
poab B HER. Xapaxkmepuzosamb
OHMOJIOTUYECKYIO POJIb BOJIBI.

Onucvieams siBnenue GOTOCUHTE3a U
Ppackpwvleams Poib XJI0popuiLia B
3TOM TIpoIIecce.

Xapaxmepuzoeams OHOIOTMUECKYIO
pOJIb BAXKHEHIINX KIIACCOB
OpraHN4YCCKUuX COG,}II/IHGHI/Iﬁ JIIsL
KU3BHCACATCIBbHOCTH OPraHUu3MOB.

OKCNIEpUMEHTAIBHO 00KA3bl8aNb
HaJIM4Me T€X WIIN UHBIX
OPraHNYEeCKHX COCIMHEHUN B
PaCTUTENBHBIX KIIETKAX

11

KadecTBeHHBIE peakinu
B XUMHUH

ObvscHAmMb, 9TO TAKOE
Ka4eCTBEHHBIC PEAKIIUU H
aHanuTudeckuit b dext. Pazruuams
OTIpeIeNsIeMOE BEIIECTBO U PEaKTUB
Ha HETO.

1Ipo6ooumsb KaueCTBEHHYIO PEAKIUIO
Ha YIJIEKUCIIBIN ras3.

Onucwisams Ka4C€CTBCHHYIO
PE€AKIUI0 Ha KUCIOPOa

Tema 2. MaremaTnka B xXuMu (9 4acos)

12

OTHOCHUTENLHBIC
aTOMHasid 1
MOJICKYJIIpHAasA MacCChbIl

ObvscHAmMb, YTO TAKOE
OTHOCHTEJIbHAsI aTOMHAsl Macca U
OTHOCHUTEIIbHAsI MOJIEKYIIIpHas
Macca.

Onpeodensimb OTHOCUTENBHYIO
ATOMHYIO Maccy 1o Tabiuie

J1. 1. MengaeneeBa. Paccuumuvleamo
OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO
Maccy BelIecTBa 1o ero popmymne

13

MaccoBas gons
XHUMHUYECKOTO dJIEMEHTa
B CJI0KHOM BEIIECTBE

Xapaxmepuz06amsb MacCOBYIO J0JIIO
XHUMHYECKOTO DJIEMEHTA B CIIOXKHOM
BEILIECTBE U PACCYUMbBIBANb €€ TIO
ero hopmyne




14

YucTele BelecTsa 1
cMecu

Paznuuams 4ucThle BenlecTsa U
CMECH, TOMOT'€HHbIE U FE€TEPOTr€HHBIE
cmecH. [lpusooums npUMepsI
CMecel pa3IM4HOro arperaTHoro
COCTOSIHUS ¥ OIIUCBIBATH UX POJIb U
3Ha4YCHHUE.

Hccneoosamsb cocTaB OBITOBEIX,
Ky.HI/IHapHBIX u XO3$II\/JICTB€HHI)IX
cMecell 0 ATHKETKaM

15

OObeMHAas q0JIA ra3a B
cMecHu

Xapaxmepuzosamvb 00BEMHYIO JI0JTIO
KOMIIOHEHTA T'a30BOM CMECH U
paccunThIBaTh €€ Mo 00beMy 3Toi
cMmecu. Onucvléams 00bEMHBIN
cocTaB aTMOC(HEPHOTO BO3ayXa U
nOHUMAams 3HAYECHUE ITOCTOSHCTBA
ATOTO COCTaBa JJIs 37I0POBBS

16

MaccoBas nons
BEIIIECTBA B pacTBOpE

Xapakmepu306ams MaCCOBYIO JTOITIO
BEIIECTBA B paCTBOPE U
pacCUYHTHIBATH €€ 10 Macce
pactBopa. [Ipeonacame npyrue
MOTU(UKAIIIOHHBIE PACUETHI C
UCTIOJIb30BAHUEM STHX TIOHSTHIA

17

IIpakTnyeckasi padbora Ne 3. IIpuroroieHue pactBopa ¢
3aIaHHOM MAcCOBOM 10JIel PAaCTBOPEHHOTO BEIIECTBA

18

MaccoBas nons
npuMecein

Pasznuuams aucroe BemeCcTBO U
BEIIECTBO, COJIEpKAIIEe TPHUMECH.
KonnyectBeHHO xapaxkmepuzosams
MacCOBYIO JIOJIIO IPUMECH (W) B
00pasiie NCXOHOTO BEIIECTBA.
IIpou3eodums pacyeT Macchl
OCHOBHOT'O BEIIIECTBA [0 Macce
BEIIECTBA, COJICPIKAIIETO
OTIPEJICIICHHYI0 MacCOBYIO JIOJIO
PUMECEH, U Ipyrue
MOIU(UKAIIIOHHBIE PACUETHI C
UCIIOJIb30BAHUEM ITHX TIOHSATHH.
Hccnedosams MO STUKETKAM COCTaB
HEKOTOPBIX OBITOBBIX U
dbapmMalieBTUUECKUX MPENapaTos,
coJiepXKalluX ONpPeIEICHHYIO OO
npumecen

19

Pemienne 3amaq u
YIPA)KHEHUH 110 TEME
«MareMaTuka B XUMHUH

Pewams 3a1aun 1 ypaxHEHUS 110
teme. Onpedenams IPOOEIHI B
JIMYHBIX 3HAHUSAX U PACUCTHBIX
yMeHHsX. Bvicmpausamo
00pa30BaTEeNIbHYIO TPACKTOPHIO JIJIS
JMKBUIAIUYU 3TUX TPOOEIIOB U
MOJTYYCHUS JKEJTAeMOTO pe3ysIbTara




20

KonTpoab 1o reme «MaremaTuka B XUMHN

Tema 3. SIBnenusi, npoucxoasimue ¢ Bemecrsamu (11 yacon)

21

Pa3znenenne cmeceii.
Crioco0bl pazneneHust
cMecel

Ob6vacuams GU3NUECKYIO CYITHOCTB,
JISKAIIYIO B OCHOBE Pa3JICIICHUS
CMeCel M OYHCTKH BELIECTB.

Xapaxmepuzosams POCTEUILINE
CrocoObI pa3IesIeHNs] CMECEei:
MpoCerBaHue, pa3ielieHue cMecei
MTOPOIIKOB YKeJe3a U CEPhI,
OTCTauBaHUE, JCKaHTaIINS,
HEeHTpU(YTUpOBaHUE, PA3ICIICHUE C
MTOMOIIBIO JEITUTEILHON BOPOHKH.
Habnrwoams xumuueckuii
HKCIIEPUMEHT, OTTUCHIBATH €T0 U
JIeaTh BBIBOJIBI HA €r0 OCHOBE.

IIpeonazams ciocoObl pa3nieneHus
CMECH CyXOT0 MOJIOKa U PEYHOTO
MIeCKa U IKCTIEPIMEHTAIEHO
noomeepiHcoams NUCTUHHOCTh
MPeJUI0KEHHOT0 crocoba

22

DOUIbTpOBaHUE

Xapaxkmepuzoeamwv criocoo
bunbTpoBaHus. M3ecomasnusams
OyMaKHBIH QUITBTP U coOUpamo
YCTAHOBKY ISl (PHITBTPOBAHMSL.
Ilpusooums ipuMepbl
UCTIOJIb30BaHUS OBITOBBIX U
MIPOM3BOJICTBEHHBIX (DHIIBTPOB.
Tlonumams BaXHOCTb
UCTIOJIb30BAHUS MAPJICBBIX ITOBS30K
KaK CpeJICTBAa WHANBHYATbHOM
3alUThI B IEPUOJT AITUICMHHU TPHIIIIA
Y M3rOTaBIIUBATh UX

23

AncopOrnus

ObvscHamsb, 9TO TaKOE aACOPOIUU 1
afcopOeHThl. Xapaxmepuzosams
azcopOupyrolue cBoiicTBa
AKTUBUPOBAHHOTO YIJIsl M €T0
MPUMEHEHHE Ha 3TOI OCHOBE B OBITY,
Ha TIPOU3BOJICTBE U B BOCHHOM JETI€.
Onucvieams yCTPONCTBO
MPOTUBOTAa3a

24

JIMCTHIIAIUs

ObwvsicHsAmMb, Y4TO TAKOE JUCTUIUIALNS
U TMCTHJUTMPOBAHHAsI BOJIA,
onucwvieams 00NACTH €€
NPUMEHEHUS. Xapaxmepuzoeams
kpuctammzanuio. Cooupamso
YCTAHOBKY JIJISl BBITTAPUBAHUS
pacTtBopoB. Onucwvléams EPETOHKY
HePTH U PPAKLHOHHYIO IEPETOHKY




JKHUAKOTO BO3yXa

25 OO0cyxieHre pe3ylibTaTOB NMPAKTHYEeCKO0il padoThl
Ne 4, BolpaimnBanue KpUCTaNIOB COJIU (JJOMAIIHUMA OTIBIT)
26 IIpakTnueckas padora Ne 5.
OuncTka MoBapeHHOM COJIn
27 XHUMHUYECKUE PEAKLUU. ObvsicHAMb, YTO TAKOE XUMUYECKast
VYcnoBus NPOTEKaHUs U | peakLHysl.
MpeKpamieHus
XMMHYECKHX peaKiii Xapaxmepuzoeambs yCIOBUs TEUCHUS
Y TIPEKPAIICHUS XUMUICCKIX
peaKuuid.
Habnrwoams xumuueckuii
HKCIIEPUMEHT, OTTUCHIBATH €T0 U
JieaTh BBIBOJBI HA €r0 OCHOBE.
Hccneoosams cocTaB U IpUMEHEHHE
CHHTETUYECKUX MOIOIIUX CPEJICTB,
COZICpIKAITUX SH3UMBI, TT0 3TUKETKAM
U B IIPOIIECCE BBHITIOTHEHUS
JIOMalIHEN CTUPKHU
28 [Tpusnaku xumuueckux | Xapaxkmepuzoeams NpU3HAKU
peakuuit XUMHYECKUX peakuui. Habntooamos
XUMHYECKUN IKCIIEPUMEHT,
OTIMCHIBATH €T0 U JIeNaTh BHIBOJIBI HA
€ro OCHOBE. M3yuamsb yCTPOUCTBO
3a)KUTAIIKU U ee Iiams
29 OO0cyxIeHre pe3ysIbTaTOB MPAKTHYECKOi padoThI
Ne 6 «3ydeHue mporiecca KOPPO3UH Kele3ay (AoMaITHUMA
OTIBIT)
30 0O00011esue u Buinonnamo 3aganus u ynpaxHeHUs
aKTyalu3alus 3HAaHWH 1o | TI0 TeMe.
TeMe «SIBneHus,
MPOMCXOISIIHIE C Onpeodensimob IPOOEITBI B TMYHBIX
BEIICCTBAMI. 3HAHUAX U PACUETHBIX YMEHUSX.
[ToaroToBka K KOHTPOIIIO
Buvicmpauseams 00pa3oBaTeNbHYIO
TPACKTOPUIO IS TUKBUIAIIMH STUX
POOENIOB U MOTYYESHUS KETaeMOTO
pe3ynbTaTa
31 KonTpoJb 1o TeMe «SIBieHus], MPOUCXOSAIINE C BEIIECTBAMM»

Tema 4. Paccka3sbl mo xumum (4 4aca)

32

VYuenuueckas koH(pepeHuus «Bpinaromnnecst pycckue yueHble-
xumukny». O xu3Hu u gearenabHoctd M.B. Jlomonocosa, JI.1.




MenneneeBa, A.M. Bytieposa

33 Konkypc coobmenuii ygamuxcsi «Moe TI00MM0oe XHMHYECKOe
BCIIECCTBO» 06 OTKPBITHH, IIOJIYUYCHUH U 3HAUYCHUU BBI6paHHOFO
XUMHYECKOTO BEIECTBA

34 KoHKypc ydeHHUYECKHX ITPOEKTOB, IIOCBALICHHBIN
UCCIIEIOBAaHMSIM B OOJIACTH XMMHUYECKHX PEaKIHii

YMK «BBenenue B XUMHIO»

1. Xumus. Broansrit kypc. 7 kinace. [lponenesruueckuii kype (aBropsl O.C. 'abpuensiH,
N.T". OctpoymoB, A.K. Axnebunun). 160 c.

2. Xwmumsa. Meromudeckoe —mocobme. 7 Kimacc:  ydeOHoe — mocoOme  JuIs
obmeoOpazoBatenbHbix opranuzaiuit O.C.I'adpuensa, U.B. Axcénosa, N.I'.OctpoymoB. - M.:
[Ipocsemienue, 2017-142c.

HNuTepHeT-pecypcebl HA pycCKOM si3bIKe

1. http://www.alhimik.ru TIlpeacraBieHbl pyOpHKH: COBETbI AOUTYPHUCHTY, YUHUTEIIO
XMMHH, CIIPABOYHHUK (OYEeHb OoJblIasi MoJA0OpKa TAaOJIMIl U CIIPABOYHBIX MaTepHalioB), Becemast
XHUMHUSI, HOBOCTH, OJIMMITHA]TBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYCCKIX CBEICHHIA).

2. http://1september.ru XypHan s yuutesneid 1 He TOJIBKO. BoJibiioe KoaudecTBO padboT
YYEHHUKOB, B TOM YHCJIE U HCCIIEOBATEILCKOTO XapaKTepa.

3. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOJBHBIA MOPTAT  CO
CCBIJIKAMH Ha 00pa30BaTEIIbHBIC CANTHI 0 XUMHHU.

4. www.periodictable.ru CO0opHHK crareit 0 XUMHUYECKHUX DIIEMCHTAX,
WLTIOCTPUPOBAHHBIA AKCIIEPHMEHTOM.

O0beKTHI y4eOHBIX IKCKYPCHii

1. My3eun: KpaeBeI4eCKUE, Xy10)KECTBEHHBIC
2. Anrexu.
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