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IlnanupyeMble pe3y/ibTaThbl 0CBOCHHS KYPCAa BHEYPOUHOMH 1eATeJIbHOCTH

HCHTGHLHOCTL O6paBOBaTeHBHOFO YUYpCIKACHHUA B 06y‘I€HI/II/I XHUMHUHN JOJIKHA OBITh HarpaBJICHA Ha OJOCTHXXCHUC O6yT-IaIOH_II/IMI/IC$I CJICAYHOIIUX
JIMYHOCTHBIX PE3YJILTATOB!

Yyamuics NomKeH:

3HATHh U TIOHUMATh.

-OCHOBHBIE HCTOPHUYECKHUE COOBITHS, CBSI3aHHBIC C Pa3BUTHEM XHMHUHM W OOIIECTBA; JOCTHKEHHUS B OOJIACTH XMUMHUU WM KYJIbTypHBIE TpaauIuu (B
YaCTHOCTH, Hay4YHbIE TPAIULIMN) CBOEH CTPAHBI;

-00IIEeMUPOBBIC JOCTIXKCHHSI B 00JIaCTH XMMHUH; OCHOBBI 37J0POBOTO 00pasa JKM3HH; MIpaBuia TOBEACHUS B UPE3BBIYAMHBIX CUTYaIIMsIX, CBSI3aHHBIX C
BO3I[CI>'ICTBPIGM paSJII/I‘-IHBIX BCIIICCTB,

-COLMAIIbHYIO 3HAYMMOCTD U COZIepKaHue Mpodeccuii, CBI3aHHBIX C XUMHUEH;

-OCHOBHBEIC HpaBa )41 0651321HHOCTI/I Fpa)K,ZIaHI/IHa (B TOM YHUCIIC yqamerocs1), CBA3AaHHBIC C JIMYHOCTHBIM, HpO(i)GCCI/IOHaJIBHBIM U XKNW3HCHHBIM
CaMOoOTIpe/ICTICHUEM;

HUCIIBITBIBATH:

- YyBCTBO TOPAOCTH 32 POCCUHCKYIO XUMHUUYECKYIO HAYKY U YBaXKCHUE K UCTOPHUH €€ PA3BUTHS; YBOKECHUE U MIPUHATHE JOCTHKCHUH XUMUU B MUPE;

- YBOXXEHUE K OKPYXKAIOUIUM (yYalIUMCsl, YUIUTEISAM, POAUTEISAM U Jp.)

— yMEeTb CAylmaTh M CIBIIIATh NapTHEpa, MPHU3HABATh MPAaBO KaXKIOrO0 Ha COOCTBEHHOE MHEHHE M MPHUHUMAThH PEIICHHUS C YYeTOM MO3MIMHA BceX
YYaCTHUKOB; CAMOYBAXECHUE U HIMOIIMOHAILHO-TIOJIOKHUTEIILHOE OTHOIIIEHUE K ce0e;

MPU3HABATh:

LIEHHOCTBH 3JI0POBbsI (CBOETO U IPYTUX JIIO/ICH ); HECOOXOIUMOCTh CAMOBBIPAYKEHHU S, CAMOPEATM3AIMH, COIIMAIBHOTO MIPU3HAHUS;

0CO3HABaTh:

TOTOBHOCTH (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIIbHBIM HOCTYHKaM 158 )IGIZCTBHSIM, HpI/IHSITI/IIO OTBCTCTBCHHOCTH 34 HUX pesynLTaTm; TOTOBHOCTH (I/IJ'II/I
HErOTOBHOCTB) OTKPBITO BBIPAXKaTh U OTCTAUBAThH CBOIO MO3UIIMIO U KPUTHYHO OTHOCUTHCS K CBOMM TOCTYIIKAM;

HpOSIBJ'ISITI)I

I00pOKENAaTeIHLHOCTh, TOBEPHE U BHUMATEIHHOCTh K JIOASM, TOTOBHOCTh K COTPYIHHUYECTBY U APYkKO€, OKa3aHUIO MOMOIIU HY>KIAIOIIMMCS B HEi;
YCTOMYMBBIA IO3HABATEJIbHBIM HHTEPEC, MHULMATUBY U JHOOO3HATENBHOCTh B M3YyYEHHMM MHpa BEIIECTB W DPEAKIUl; IeJIeyCTPEMIIEHHOCTh U
HaCTOfI‘IHBOCTL B JOCTHUXCHUU ueneﬁ, TOTOBHOCTH K HpCOI[O.HeHI/IIO pr,[[HOCTCﬁ; y6e)KIleHHOCTL B BOBMOXXHOCTHU ITO3HAHUA HpPIpOI[LI, HGO6XOI[I/IMOCTI/I
Pa3yMHOTO UCIOJIb30BAHUS JOCTH)KCHUN HAYKH M TEXHOJIOTHH /I pa3BUTHS 00IIECTBA;

YMETh: YCTAaHABJIMBATD CBA3b MCXKY HCJIbIO U3YYCHUA XUMUH U TEM, IJI1 YCTO OHA OCYIICCTBIIACTCA (MOTI/IBaMI/I);

BBIIIOJIHATH IIPOTHOCTUYECKYIO CAMOOLICHKY, PETYJIUPYIOLIYI0 aKTUBHOCTD JIMYHOCTH HA JTAIle €€ BKIIOUEHHUs B HOBBIM BUJI IE€ATECIIBHOCTH, CBSI3aHHBIN
C Ha4yaJIOM U3y4eHHs HOBOT'O y4eOHOIro IpeIMeTa — XUMHH;

BBITNOJIHATh KOPPUTHPYIOLIYIO CAMOOLIEHKY, 3aKJIFOUAIOIYIOCS B KOHTPOJIE 3a MIPOLECCOM M3YYEHHUsI XUMUU U BHECEHUU HEOOXOAUMBIX KOPPEKTUBOB,
COOTBETCTBYIOLIMX 3TallaM U crloco0aM M3ydeHUs Kypca XUMUU;



CTPOHTH JKU3HEHHBIE M TPOPECCHOHABLHBIC TUIAHBI C YUETOM KOHKPETHBIX COMAIBHO-UCTOPHUECKUX, TIOTUTUICCKUX U SKOHOMHUECKUX YCIOBUH;
OCO3HAaBaTh CO6CTB€HHI)IG IICHHOCTHU U UX COOTBECTCTBHUC HpI/IHI/IMaeMI)IM B JKU3HU peHIeHI/IHM; BCCTHU AHUAJIOT HA OCHOBC paBHonpaBme OTHOHIeHI/If/'I n
B3aMMHOTO YB)KEHHUSI; BBIACISATH HPABCTBCHHBIM ACICKT MOBEJCHUS U COOTHOCHUTH MOCTYINKH (CBOM M JPYTUX JIOACH) M COOBITHS C MPHUHSATBIMHU
STHUYCCKUMHU HOpMaMI/I;

B MpejeNiaX CBOMX BO3MOXKHOCTEH MPOTHBOJCHCTBOBATH ACUCTBUAM M BIUSHUSAM, MPEA-CTABISIONINM YIpO3y KU3HH, 3J0POBBIO U 0OE30MACHOCTH
JIMYHOCTH U 00II[eCTBa.

MeTaHpeIIMeTHI)IMI/I pe3yiibTaTaMH OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IITKOJIBI IIporpaMMBbl 110 XUMHU ABJIAIOTCA:

* ONIPEAETATh IPOOJIEMBI, T. €. YCTAHABINBATh HECOOTBETCTBUE MEXK/Y JKEJIAEMbIM U ICHCTBUTEIBHBIM;

* COCTaBJIATH CJIOKHBIN IUIAH TEKCTA;

* BJIQJIETh TAKMM BHUJIOM U3JI0KEHUS TEKCTA, KaK I0BECTBOBAHMUE;

* [10/1 PyKOBOJCTBOM YUHUTEJIS IPOBOAUTH HETIOCPEICTBEHHOE HAOIIIO/ICHUE;

* [10J1 PYKOBOJICTBOM YUUTelsl OPOPMIISTH OTUYET, BKIIOYAOLINI ONMCaHNe HAOMIOCHHS, €T0 PE3yIbTaTOB, BEIBOJIOB;

* HCII0JIb30BATh TAKOM BUJI MBICIEHHOTO (M €aJIbHOT0) MO/ICIMPOBAaHNUS, KaK 3HAKOBOE MOJIETUPOBaHUE (HA IPUMEpE 3HAKOB XUMUYECKUX 3JIEMEHTOB,
XUMHUYECKHX (OPMYIT); UCIIOJIb30BaTh TAKOH BUJ] MaTEPUAIBHOTO (IIPEIMETHOT0) MOJCIMPOBaHMS, KaK (PU3HMUECKOe MOJIeIMpoBaHKe (Ha IpUMepe
MOJIETUPOBAHUS AaTOMOB U MOJIEKY);

* IOJTy4aTh XUMUYECKYI0 HH()OPMAIIUIO U3 Pa3TUYHBIX HCTOYHUKOB;

* OIpeneNsITh 0ObEKT U aCIEKT aHaJlu3a U CUHTE3a;

* OTIPEIETSITh KOMIIOHEHTHI O0BEKTa B COOTBETCTBUU C ACMIEKTOM aHal3a M CUHTE3a;

* OCYLIECTBJIATH KAYECTBEHHOE U KOJIMYECTBEHHOE ONMHUCAaHNE KOMIIOHEHTOB O0bEKTa,

* OTIPE/ICTISTh OTHOLECHHUS O0BEKTA C APYTUMH O0BEKTAMH;

* ONpEIENSATh CYIIECTBEHHBIEC TPU3HAKU O0BEKTA.

B cBere nocTHKEeHUS TPEAMETHBIX BBIITYCKHUK Hay4HUTCS:

* HCITOJB30BAaTh TMPH XAPAKTEPHUCTHKE BEHISCTB TMOHATHS: «aTOM», «MOJICKYJIa», «XUMHUYECKHH SJIEMEHT», «XUMHUYECKUW 3HAK, WJIM CHMBOJD»,
«BEIIIECTBO», «IPOCTOE BEIIECTBO», «CIIO)KHOE BEIIECTBO», «CBOWCTBA BEIIECTBY, «XUMHUYECKHE SBICHUSN», «(OU3UUECKHE SBICHHS,
«K03((PUIUEHTBI», «UHICKCHI», «OTHOCHTEIhHAS aTOMHAs Macca», «OTHOCHTEIbHAs MOJICKYJISpHAs Maccay, «MaccoBas JIOJII DJIEMEHTA»; 3HATh:
MpeIMeThl U3yYeHUs] €CTECTBEHHOHAYUHBIX NUCLUIUINH, B TOM YHCIe XUMHUH, Xumudeckue cuMBoitbl: Al, Ag, C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O,
P, S, Si, Zn, ux Ha3BaHUS U MPOU3HOIIICHHUEC;

* KJTacCH(pUIMPOBATH BEUIECTBA IO COCTaBY HA MPOCTHIE U CIOKHBIE;

¢ pas3jindaTth: TCJIa U BCIICCTBA, XUMHYECKUM DJIEMEHT U IIpOCTOC BCUICCTBO,



* OIUCBIBaTh: (HOPMBI CYLIECTBOBAHMSA XMMUYECKHUX JIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTbIE BEILECTBA, CJIOKHBIE BELIECTBA); TAOJINYHYIO (HOpMy
Ilepunoauyeckoil cUCTEMbl XUMUYECKHUX JIEMEHTOB; MOJIOKEHUE AieMeHTa B Tabiuue [[. M. MenaeneeBa, nConb3ys MOHATHS «IIEPU-011», «TPYIIIIay,
«TJIaBHAsI MOATPYIIAY, «II000YHAs MOATPYIINa»; CBOWCTBA BEUIECTB (TBEPABIX, KHUJIKHX, Fa3000pa3HbIX);

* OOBSCHATH CYIIHOCTh XMMHUYECKUX SIBICHUN (C TOYKU 3PEHUS aTOMHO-MOJIEKYISPHOIO YUEHHs) M UX MPHUHIUINHAAIBHOE OTIHYUE OT (PU3MYecKHux
SIBIICHMIA,

* XapaKTepU30BaTh. OCHOBHBIE METOABl M3YYCHHUs €CTECTBEHHBIX JHUCIUIUIMH (HAONIOJCHUE, DKCIEPUMEHT, MOJCIHPOBAHKE); BEIIECTBO IO €T0
XUMHUYECKON (popMysie cOrjacHO MIIaHy: KaueCTBEHHBIM COCTaB, TUII BEIIECTBA (IMIPOCTOE WM CIOXKHOE), KOJIMUECTBEHHBI COCTaB, OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca, COOTHOIIEHHE MAacc 3JIE€MEHTOB B BEIIECTBE, MACCOBBIE JIOJIM 3JIEMEHTOB B BELIECTBE (MJIsl CIOXKHBIX BELIECTB); POJIb XUMUU
(TOJOXKUTENBHYIO U OTPULIATENIbHYIO) B )KU3HU YEJIOBEKa, apIYMEHTHPOBATh CBOE OTHOIICHHE K 3TOM Mpobiieme;

* BBIYKMCJISITE OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO MAaCCy BELIECTBA U MACCOBYIO JOJIF0 XMMUYECKOTO AJIEMEHTA B COEAMHEHMUSIX;
* POBOIUTH HAOJIOICHHS CBOMCTB BEIIECTB U SIBJICHUH, IPOUCXOISIINX C BEIIECTBAMU;

* cOOMI0IaTh MpaBUiIa TEXHUKU O€30MMaCHOCTH MIPH MIPOBEICHUN HAOIIOCHHUH 1 1a00paTOPHBIX OIBITOB.

[Tony4nuT BO3MOKHOCTh HAYYHUTHCS

NPUMEHSTH CIEAYIOIINE MOHATUS: XUMUYECKHI 3JIEMEHTa, aTOM, MOJICKYJa, OTHOCUTEIIbHAsE aTOMHAsi Macca, OTHOCUTENIbHAs MOJICKYJIIpHas mMacca,
MIPOCTOE U CIIOKHOE BEIIECTBO, MAacCcOBast J0JIs BEIIECTBA, MOJIIPHBINA 00BEM;

Ha3bIBATh, ONIPCACIIATH, XapaKTCPU30BaATh BCIICCTBA, OOBACHATH SIBIIEHUS U CBOﬁCTBa, BBITTOTHATE XUMHUYCCKHI OKCIICPUMCHT,

OOBSICHATH JICHCTBHE W3YYEHHBIX 3aKOHOMEPHOCTEH, YCTaHABIMBATh NMPUYMHHO-CIICACTBEHHBIC 3aBUCHMOCTH MEXIy W3YUYCHHBIMH SIBICHUSIMH WU
MPOLIECCaMH;

oOpatathcs ¢ J1abopaTOpHBIM 000pyIOBaHHEM, COOIOAATh MTPaBHIIIa TEXHUKH 0€30MacHOCTH, MPOBOIUTH MPOCTHIE XMMUUYECKUE OTBITHI, HAOTIOAATh 32
XUMHUYECKUMH MPOLIECCaMU Ha YpOKe U B ObITY U 0DOPMIIATH pe3yabTaThl HAOIIOICHUIA.

Conep:xxkaHue Kypca BHEYPOUHOH JeSITeJIbHOCTH

1. Xumus B nieHTpe ecrecTBo3Hanus (11 gacon)



XuMus Kak 4acTh ecTtecTBo3HaHus. IIpeaMer xumuu. XuWMHUSI — 4YacTh €CTECTBO3HAHMA. B3aMMOOTHOIIEHMSI YEJIOBEKA M OKPYXKAIOIIEro MHpa.
[Tpenmet xumuu. @uszndeckue Tena u BemecTBa. CBoiicTBa BelecTB. [[prMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.

Habmronenne u SKCepuMEHT Kak METOJIbl U3YYeHHS €CTeCTBO3HAHUS M XUMUU. HaOnrofeHne Kak OCHOBHOM METOJI MO3HAHMS OKPYKAIOIIEro MUPA.
YcnoBus nposeneHus Ha0moaenus. ['unoresa. Jxkcnepument. BeiBoa. Ctpoenue mnamenu. Jlabopatopust 1 060pyaoBaHue.

MogenupoBanue. Mozgens, moaenupoBanue. OcoOEHHOCTH MOJAETHpPOBaHUs B Teorpaduu, ¢usuke, Ouomornn. Mozgenn B Ouomoruu. Mysspku.
Monenu B pusuke. Inexrpodopras MamuHa. ['eorpaduueckue momenu. XUMAYECKUE MOJIEIH: TIPEIMETHBIC (MOJIETH aTOMa, MOJIEKYJ, XUMUYECKUX H
NPOMBIIUICHHBIX TPOU3BO/ICTB), 3HAKOBBIE, WJIK CUMBOJIBHBIC (CUMBOJIBI DJIEMEHTOB, (POPMYJIbI BEIIECTB, YPAaBHEHHS PEAKLIUi).

XuMuyeckue 3Haku U (popmysbl. XUMHUYECKUN 3JeMeHT. XuMHuueckue 3Haku. VX o0o3HadyeHue, npousHoueHne. XUMUUecKue (opMysbl BEIIECTB.
[Ipocteie u cnoxxHble BemecTBa. MHnekcsl u ko3 duunenTsl. KauecTBeHHBIN 1 KOJTMYECTBEHHBIN COCTAaB BEIECTBA.

Xumust 1 Gu3nKa. YHUBEPCATBHBIN XapakTep IMOJIOKEHUN MOJEKYISIPHO-KUHETHYECKON Teopuu. [IoHATHS «aTom», «MojieKymnay, «uoH». CtpoeHue
BemecTBa. Kpucrammmueckoe coctosinue Bemecta. Kpucramnmueckue pemerku TBepabix BemecTs. Juddys3us. bpoyHosckoe npmkenue. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSL.

Arperatnble cocTosiHusi BemlecTB. [loHaTue 06 arperaTHOM COCTOSIHUM BellecTBa. PHU3MYECKUEe U XMMHUUYECKHE siBJIeHMs. ['a3000pa3Hble, KHUIKHE U
TBep/Ible BemecTBa. AMOp(HbBIE BEIECTBa.

Xumust u reorpadus. Crpoenue 3emnu: sAApo, MaHTHs, kopa. Jlutocdepa. MuHepanbl W TOpHblE MOPOABI. MarmaTuyeckue M OcCa/louHbIe
(HeopraHu4yecKHe U OpraHMYeCKUe, B TOM YHCIIE U TOPIOYHE) TOPOAbI.

XuMus ¥ 6Moa0rus. XMMUYECKUI COCTAaB KUBOW KJIETKU: HEOp-TaHMUYECKHE (BOJa U MUHEpAJIbHBIE COJIM) U OpraHudeckue (OesKH, )KUpPbI, YTIEBOIbI,
BUTaMMHBI) BelllecTBa. buonornueckas poiib BoJbl B kuBoM KieTke. @oTocunres. Xiopoduul. buongornueckoe 3HaueHUE KUPOB, OCIKOB, FIPUPHBIX
Macell, yIJIEBOJ0B U BUTAMUHOB JUIS KU3HEAEATEIIBHOCTU OPraHU3MOB.

KauectBeHHble peakunu B XxumMuu. KauecTBeHHbIE peakiuu. Pacrno3HaBaHue BEIIECTB C MOMOIIbI KAYECTBEHHBIX PEAKIMi. AHATUTUYECKUNA CUTHAJ.
OmnpenernsieMoe BEIIECTBO U PEAKTUB HA HETO.

JdemoHcTpanuu:

Komnnekmus pa3nmudHbIX TPEIMETOB WU GoTorpaduii MpeIMETOB U3 aTIOMUHUS JJIs WILTIOCTPAIMH UACH «CBOWCTBA — MPUMCHCHHEY.

YueOHoe 060pyA0BaHNe, UCTIOIb3YEMOE Ha ypoKax (PU3HUKH, OMOIOTHH, Teorpaduu U XUMHUH.

OnexrpodopHas mamuHa B AeiictBun. ['eorpaduueckne momenu (rinodyc, kapra). buonormueckne Momenu (MyJsSKH OPraHOB M CHCTEM OPTraHOB
pacTeHHIA, )KUBOTHBIX U YeloBeKa). OU3NYECKUEe U XUMUYECKHE MOJIENTN aTOMOB, MOJIEKYJ BEIIECTB U KPUCTAJUIMYECKUX PEIIETOK.



OObeMHbIEe U IAPOCTEPKHEBBIE MOJIETH BOJIbI, YIIIEKUCIOTO M CEPHUCTOTO T'a30B, METaHa.

OO0pa3ibl TBEPBIX BEIIECTB KPUCTAIIIMYECKOTO CTPOEHUS. Mo KpUCTAJUIMYECKUX PEIIETOK.

Bopa B Tpex arperatHbix cocTosiHUAX. KomeKiust KpucTaain-uecKuX U aMOp(HBIX BEIIECTB U U3EIUN U3 HUX.
Konnekuust Munepanos (J1a3yput, KOPyH]I, XaJIbKOIIUPUT, (IIFOOPUT, TAJINT).

Kounnexmust ropHbIX OpoJ (TpaHUT, pa3iudHble (OPMBbI KaIbLIUTa — MEJ, MPaMop, U3BECTHSIK).

Konnexuus roprounx nckomaembix (HeQTh, KAMEHHBIN yroJib, CJIAHIIBI, TOP(D).

JleMOHCTpallMOHHbIE IKCIIEPUMEHTHI:

Hayunoe HaGntoneHue u ero onucanue. M3ydeHue cTpoeHus miaMeHH.
CrniupToBas SKCTpaKLuUs XJIOpOoPHILIa U3 3€JICHBIX JTUCTHEB PACTCHHIH.
«IlepennBaHue» yriekuciaoro ra3a B CTakaH Ha ypaBHOBELLIEHHBIX BECaX.
KauectBennas peakuus Ha kuciopoa. KauecTBeHHas peakiys Ha YrJI€KUCIIbINA ra3.

JlabopaTopHble ONBITHI

PacnipocTpanenue 3amaxa 0/1€K0OJI0Ha, JyXOB MIIH JI€30/10paHTa KaK rpouecc 1uddysuu.
HaGnronenne OpoyHOBCKOIO ABMIKEHHS YACTHUYEK YEPHOM TYIIM O] MUKPOCKOIIOM.

Huddysus nepmanranara Kanus B )KeJTaTHHE.

OOHapyxeHue 3(pUpPHBIX Macel B alleIbCHHOBOM KOpOUKe.

N3ydeHue rpaHuTa ¢ IOMOIIBIO YBEINYUTEIBHOTO CTEKIIA.

Onpenenenue cofiepkaHus BOJbl B PAaCTEHUU.

OOHapyxeHHe Macjia B CEMEHax MOJICOTHEUYHUKA U TPEIIKOTO Opexa.

OOHapyxeHue KpaxMaja B MIIEHUYHOW MYKe.

BsaumopeiicTBue ackopOMHOBOM KUCIIOTHI ¢ H10/10M (onpezeneHrne ButamuHa C B pa3IM4HbIX COKaxX).
[TponyBaHMe BBIIBIXaEMOT'0 BO3/IyXa Yepe3 N3BECTKOBYIO BOJY.

OOHapykeHue U3BECTKOBOM BOJBI CPEIN PA3IMUHBIX BEIIECTB.

JlomaniHue OnbITHI

W3roroBnenue Mozenel MOJEKyJ XUMUYECKHX BEILIECTB U3 IUIACTUIIMHA.

Huddysus caxapa B Boje.

OnbITHI ¢ TyCTOM 3aKPBITON MIACTUKOBON OYTHUIKOM.

OOHapyxeHHe KpaxMaja B IPOAYKTaX MUTaHUs; I0J0KaXx.

[Tpaktrueckas padorta Ne 1. 3HakoMCTBO ¢ 1abopaTopHBIM 000pynoBaHueM. [IpaBuiia TeXHUKHU O€30MaCHOCTH.
ITpaktuyeckas padora Ne 2. HaGnroneHue 3a ropsiieii cBe4ou.

2. MaTemaTuka B XuMuH (9 yacoB)



OTtHOCUTENbHBIE aTOMHAsl U MOJIEKYJsipHas Macchl. OTHOCUTENIbHAS aTOMHas Macca 3jeMeHTa. MonekyispHas macca. OnpeeneHie OTHOCUTENbHOM
ATOMHOM MacChl XMMHYECKHUX 3JIeMeHTOB 110 Tabnuie . . Menneneea. HaxoxneHne oTHOCUTETLHON MOJICKYISIPHON Macchl TIo (hopMyJie BelecTBa
KaK CYMMbI OTHOCHUTCJIIbHBIX @TOMHBIX MAaCC, COCTABJIAIOIINX BEIIECCTBO XUMHNYCCKUX BJICMCHTOB.

MaccoBas 0715 3J€eMeHTa B CI0XHOM BeliecTBe. [IoHsATHE 0 MaccoBO# J1oJieé XUMUYECKOTO 3JIEMEHTA B CIIOKHOM BELIECTBE U €€ pacyeT Mo Gopmyse
BemecTBa. Haxoxaenue GopmyIbl BelecTBa 1o 3HaYEHUSIM MaCcCOBBIX J10JIeH 00pa3yloIIuX ero 3JeMEHTOB (71 ABYX4acOBOTO U3yUYEHHs Kypca).

Yucteie BemecTBa U cMecu. Yncteie BemecTBa. CMecu. ['eTeporeHHble M TOMOTeHHbIE cMecH. 1'a3000pa3Hblie (BO3IyX, MPUPOIHBIN ra3), *KHIKHUE
(ued1b), TBepaBIe cMecH (TOPHBIE MOPOABI, KyTHHAPHBIE CMECH U CHHTETUYECKUE MOIOIIUE CPEJICTBA).

O0bemuas o raza B cMecu. Onpenernenne o0beMHOM oy raza B cMecu. CoctaB atMocepHOro Bo3ayxa U mpupoaHoro rasa. Pacuer oobema nomau
ra3a B CMECH I10 €ro 00beMy U Ha000pOT.

MaccoBas nosst BemecTBa B pactBope. Konnenrpanus. PacTBopurens 1 pacTBOPEHHOE BEIeCTBO. PacyeT Macchl paCTBOPEHHOTO BEIIECTBA MO Macce
pacTBOpa U MacCOBOH JI0JIE pACTBOPSHHOIO BEIIECTRA.

MaccoBas gois HpHMeceﬁ. ITonsiTHIE O YUCTOM BEIECTBE U IIpUMCECH. MaccoBas goas IMpuMeCcH B 06pa3ue HCXOJHOI'O BEIICCTBA. OcHOBHOE BCIICCTBO.
PacueT Macchl OCHOBHOTO BEIIECTBA 10 Macce BCIICCTBA, COACPKALICTO OIIPECACIICHHYIO MaCCOBYIO JOJIIO HpHMCCCﬁ.

JleMoHcTpanum:

Konnekuus pa3nuyuHbIX BUI0B MpaMOpa U U31EIIUNA U3 HETO.

CMech peuHOro 1 caxapHOTo MecKa U UX pa3JeJIeHUE.

Komnexuust HehTH U HePTENPOIYKTOB.

Konnekuus GbITOBBIX cMeceil.

Jlnarpamma coctaBa aTMoc(epHoro Bo3ayxa. JJuarpamma coctaBa mpupoIHOTO rasa.
Komnekuusa «MuHepalibl 1 TOPHBIE TOPOIBDY.

JlomaliHue OnbIThHI:
M3yuenne coctaBa HEKOTOPBIX OBITOBBIX U (hapMalleBTUYECKUX MPENapaToB, COACPIKAIINX ONPEACICHHYIO I0JII0 IPUMECEH.
[Tpaktrueckas padota Ne 3. [IpuroroBieHne pactBopa ¢ 3aJaHHOM MacCOBOM J[0JIeH PAaCTBOPEHHOTO BEIIECTRA.

3. siBnenus, npoucxoasimme ¢ Bemecrsamu (10 yacos)

Paznenenune cmeceil. CriocoObl pa3aenieHusi cMecell W ouMcTKa BemlecTB. HekoTopble mpocTeiiiime crocoObl pa3fefieHus CMeceil: MpoceuBaHue,
paszesnieHre cMeceill MOpOIIKOB jkene3a u cepbl. OTcTanBaHue, JeKaHTalus, HEHTPpU(YrupoBaHUe, pa3/iejeHUe C TIOMOIIBIO JIETUTEIbHON BOPOHKH,



¢unsTpoBanue. dunbrpoBaHue B jabopaTopuu, OBITY M Ha mpousBojctBe. [loHatne o dunbTpare. Ancopobums. Ilonstue o0 aacopOuu u
azcopOeHTax. AKTUBUPOBAHHBIN Yroib Kak BaKHEHIINN acOpOeHT. Y CTPOMCTBO MPOTUBOTra3a.

JlcTUIIISITvSL, WU Tieperonka. JucTuismus (meperoHka) Kak mpoiece BhIACNEHUs BEIIeCTBA U3 )KUIKON cMecH. JJucTuipoBaHHas Bojia U 00iactu
ee mpuMmeHeHus. Kpucrannuzanus uinm BeimapuBanue. Kpucramiuzamnus u BbIIapuBaHUE B JIaOOpaTOpuM (KpUCTALIU3aTOPbl U (Gap(OopoBbIe YallIKH
11 BeimapuBanus) u npupoje.lleperonka nedpru. Hedrenponyktel. @pakinoHHas IeperoHKa KUIKOTo BO3ayXa.

XVUMHYECKUE peaklUuu. YCIIOBUSA MPOTEKAHUS M NPEKpPALICHHMs] XMMHUYECKHX peakUui. XMMUYECKUE PEaKLUU KakK IpolecC NPEBPAIICHHs OJHUX
BEIIECTB B JApyrue. YCIOBUS MPOTEKaHUA XUMHUYECKHX peakuui. COnmpuKOCHOBEHHE (KOHTAaKT) BellecTB, HarpeBanue. Karamuzatop. MHrudurop.
VYrpaBieHue peakuusMu rOpeHus.

[Tpu3Haku XUMHUYECKHX peakuuid. [Ipu3HakM XMMHUYECKHX peakivil: W3MEHEHHE 1IBeTa, 0Opa3oBaHHME OCaJaKa, PACTBOPEHHE MOJIYYEHHOTO OCalKa,
BBIJICJIICHUE I'a3a, OsABJICHUE 3aI1aXa, BBIJCICHUE U HU NTOTJIOICHUE TEIUIOTHI.

JdemoncTpauuu:

@unstp LlloTTa. Boponka broxHepa. YcTanoBka aist GUIBTPOBAHUS MO BAKYYMOM.

PecnimpatopHble Macku 1 MapIieBbl€ OBSI3KH.

[IpoTuBoOras u ero ycTpomcTBo.

Konnexnus «Hed1b n HedTenpoayKkTh».

JleMOHCTpallMOHHBbIE IKCIIEPUMEHTHI:

Pa3znenenue cMecu NOpOIIKA CEPBI U JKEIE3HBIX OIUIOK.

Pa3znenenne cmecu nmopouka cepsl U MeckKa.

Pa3znenenue cMecu BOZIbI M PaCTUTEIBLHOTO Macja ¢ IOMOUIBIO IIEINTENBHON BOPOHKH.

[TonmyueHnue TUCTUINIMPOBAHHOM BOJIBI C TOMOUIBIO J1a00PAaTOPHOI YCTAHOBKH JJIsl IEPETOHKH KHUAKOCTEH.
Paznenenune cMecu nepMaHrasaTa U AMXpomMara Kajlusi ClIocOOOM KpHCTaJIM3alUH.

B3aumopeiicTBue jKeIe3HbIX ONUIIOK U MOPOIIKa CEphl IPH HarpeBaHUH.

[TonydyeHne yriaekuciioro rasa B3aMMOJEHCTBMEM Mpamopa C KHCIOTOW M OOHapyKeHHE €ro ¢ IOMOIIbI0 M3BECTKOBOM Bojbl. KaTamutuueckoe
pasniokeHue MepPoKCcHIa Boopoaa (kaTtanu3aTop — auokcua mapraunima (I1V)).

OOHapyxeHHe pacTBOpa IIEJI0UYH C TTOMOIIBIO MHIUKATOPA.

B3aumopeiicTBue pacTBopa nepMaHraHaTa Kajaus U pacTBOpa AMXpoMaTa Kalus ¢ paCTBOPOM CyJlb(pUTa HATPUSI.
B3aumoneiicTBre pacTBopa nepMaHraHara Kajusi ¢ aCKOpOMHOBOW KHCIOTOH.

B3anMozencTere xyopuaa xesnesa ¢ KeJITOH KPOBSIHOM COJIBIO M THAPOKCUIOM HATPUSL.

Bzaumoneiicteue runpokcuaa xenesa (11I) ¢ pactBopoM CosTHON KUCTOTHI.

JlaGopaTopHble ONbITHI:



AncopO1ust KyKypy3HbIMH MTaJI0OYKaMH [APOB NaXy4yuX BEIIECTB.
N3yuyenue ycTponCTBa 3aKUTaIKK U IIJIJAMEHHU.

JloManHMe ONbIThI

Pa3nenenue cMecu cyxoro MoJIoKa U peyHOTO IecKa.

OtcranBaH#e B3BECH NOPOIIIKA JISI YUCTKU TIOCY/IBI B BOJIE H €€ JICKaHTAIHS

AncopO1ust aKTUBUPOBAHHBIM YTJIEM KpacCsIIUX BELIECTB MENCH-KOJIBI.

PactBopenue B Bozie Tabnetku acnupuna YIICA.

[TpuroroBneHre N3BECTKOBOI BOJbI M OIBITHI C HEH.

N3yuenue cocraa CMC.

[Tpaktuueckas padora Ne 4. BripamuBanue KpUCTAUIOB COJIU (JJOMAIIHUN 3KCIIEPHUMEHT).
[Tpaktrueckas padota Ne 5. OuncTKa mOBapeHHOM COJIH.

[Mpaktuyeckas padora Ne 6. M3yuenue nporiecca KOppo3uu Kenesa.

4. Paccka3bl mo xumuu (4 yaca)
VYuennueckas koHpepeHus. «Bbiaaronecs: pycckie yueHble-XUMUKN.

Konkypc coobmienunii yuamuxcs. «Moe 1100MM0oe XMMHUECKOE BEIIECTBO» (OTKPBITHE, IIOTYyYEHUE U 3HAUCHUE).

Konkypc yuennueckux mpoektoB. KOHKypc MOCBSIIEH U3YUYEHUIO0 XUMUUYECKUX PEaKIIU.

TemaTnyeckoe NIAaHMPOBAHUE

Ne Conepxanue Koi-Bo yacoB
TEOpHs IIpaKkTHKa BCETO
XUMHS B IICHTPE €CTECTBO3HAHMS 9 2 11
2 MaremaTHuKa B XUMHH 8 1
3 SIBneHUs, IPOUCXOISIINE C BEIIECTBAMU 7 3 10
4 Pacckasbl 10 XUMHU - 4 4
UTOr'O 24 10 34







