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[IporpamMma paspaboTaHa Ha OCHOBe (enepaJbHOTO TOCYAAPCTBEHHOTO OOPa30BATEIBHOTO CTaHAAPTAa CPEAHErO OOIIEeTro
00pa3oBaHusl, yTBEpKIECHHOT0 Mpruka3oM MunuctepcTBa oopazoBanus Poccuiickoit @enepanuu Ne413 ot 17.05.2012; ¢ yuetom
MPUMEPHON OCHOBHOM 00pa3oBaTeILHOM MPOTPaMMbI CPEIHETO 00IIero oOpa3oBaHusi, 0JJOOPEHHON pelieHueM deepaabHOro
y4eOHO-METOIMUECKOTO 00BbeAMHEHUsST MO oO0meMy oOpa3oBanuio (rpotokosn oT 28.06.2016 1. Ne2/16-3) u aBTOpCKOM
nporpammbl kKypca xumun Juist 10 — 11 kmaccoB o6mieo0pa3oBaTeIbHBIX YUpekaeHui (6a30BbI YpPOBEHb), pa3paboTaHHOM

["a6puensaom O.C., CnankoBeim C.A. M.: IIpocsemienue, 2022
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ITosicHUTENBLHAA 3aNIHCKA

Pabouas nporpamma no npeametry «Xumun» g 10-11 kmaccoB coctaBiieHa Ha OCHOBE TpeboBaHUM (heepaaIbHOr0 rocyAapCTBEHHOTO

00pa30BaTeNLHOTO CTaHAPTA CPETHETO OOIIET0 00pa30BaHus, yTBEPKICHHOTO MprukazoM MuHucTepcTBa oopasoBanus Poccuiickoit denepanuun

Ne413 ot 17.05.2012; ¢ yueToMm mprUMEpHO OCHOBHOM 00pa30BaTEIBHOMN MPOrpaMMBI CPETHEro o0Iero oopazoBanus, 0J0OPECHHON pelICHHEM

deaepanbHOro yueOHO-METOINIECKOT0 00beTUHEHHS 10 001eMy obpaszoBanuto (mpoTokod ot 28.06.2016 1. Ne2/16-3) 1 aBTOPCKOM MpOrpamMmbl

Kypca xumun s 10 — 11 xmaccoB o0mieoOpa3oBaTenbHbIX yYUpekaeHuid (0a30Bblil ypoBeHb), paspadorannoii ['abpuensnom O.C., CnaakoBeIM
C.A. M.: [Ipocsemienune, 2020
HopmatuBHO-TIpaBOBbIE JOKYMEHTHI, HA OCHOBaHUH KOTOPBIX pa3paboTaHa padoyast mporpamma

1.
2.

3.

>

®denepanbHbiii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccutickori deaepamum».

[Tpuka3z MunuctepcTBa oopazoanus 1 Hayku PD ot 17.05.2012 r. Ne413 «O0 yTBep)kaeHUH QeIepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTAHAPTA CPETHETO 00IIEr0 00pa30BaHUY.

«[IpumepHast OCHOBHAsI 00pa3oBaTeIbHAS IPOTPAMMa CPEIHEro 00IIero 00pa3oBaHusy» (0A00peHa pemeHueM (erepaibHOTOo yIeOHO-
METOIUYECKOr0 00BEMHEHHSI 110 00IIeMy 00pa30BaHuUI0, MPoTokoi oT 28.06.2016 N 2/16-3).

[Tucemo MunuctepcrBa obpazoBanus u Hayku PO ot 28.10.2015 Ne 08-1786 «O pabounx nmporpammax yaeOHBIX TPEIMETOBY.

[Tpumepnas nporpamma no y4eOHbIM mpeameraMm. Xumus. 10-11 kimaccer: mpoekr. - 2-e u3a.- M.: [Ipocsemenne,2011. - 88c. - (CrangapTs
BTOPOT'O TIOKOJICHHUS).

ABTOpcKas mporpamMma kKypca xumuu st 10 — 11 kiaccoB 001eo0pa3oBaTeNbHBIX yUpexkaeHHi (0a30BBI ypOBEHb), pa3dpaboTaHHAas

["abpuensnom O.C., Cnaakosbim C.A. M.: Ilpocsemienue, 2020.

Benymaﬂ naesa Kypca oﬁmeﬁ XHUMHUHN — CIUHCTBO HeOpFaHquCKOﬁ u OpFaHquCKOﬁ XHUMHUHU Ha OCHOBC O6H_IHOCTI/I nx HOHHTHfI, 3aKOHOB U

TeOpHﬁ, a TaKKC Ha OCHOBC O6H_II/IX IoaAXO040B K KJ'IaCCI/I(I)I/IKaI_[I/II/I OpTraHUYCCKUX W HCOPraHMYCCKHUX BCHICCTB W 3aKOHOMCPHOCTAM HNPOTCKaHUA
XUMHUYCCKUX peaKI_[I/II\/’I MCKIY HUMMU.

3agaumn:
chopMupoBaTh MPEJACTABICHUS O MECTe XMMHH B COBPEMEHHOW HaydyHON KapTHHE MHpa; NMOHHUMAaHUE PO XUMUU B (OPMHPOBAHUU

Kpyro3opa 1 (yHKIIMOHAIBHON TPAaMOTHOCTH YeJIOBEKa JJIs PEelIeHUs] IPaKTUUECKUX 3aa4;

OBJIaIETh OCHOBOIIOJIATAIOIIMMHU XUMUYECKUMHU MIOHATUAMU, TEOPUAMU, 3aKOHAMU 3aKOHOMEPHOCTSIMU; YBEPEHHOE I10JIb30BAHUE XUMUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKOM;

OBJI/IETh OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHMS, HCIIOJIB3YEeMbIMM B XMMHHU: HAOINIOJCHHE, ONHCAHHE, U3MEPEHUE, HIKCIEPUMEHT;
yMeHue oopabaTheiBaTh, OOBACHATH PE3YyIbTAaThl IPOBEACHHBIX OMBITOB U JIEJIaTh BBHIBOJIBI; TOTOBHOCTh M CIIOCOOHOCTH IMPUMEHSTH METO/bI
MTO3HAHHUS [IPU PEIICHUH NTPAKTHYECKUX 3a/1a4;



L4 C(bOpMI/IpOBaTb YMCHUA NaBaThb KOJIMYCCTBCHHBIC OLICHKU U MMTPOBOANUTDH PACUCTHI I10 XUMHUYCCKUM CI)OpMy.HaM H YPAaBHCHUSAM;,
¢ OBJAACTH IIpaBUJIaMU TCXHUKU 0e30macHOCTH IIpU UCIIOJIb30BAHUHU XUMHUYCCKUX BCIICCTB,

° C(l)OpMI/IpOBaTB COOCTBEHHOI MMO3HIIAM 10 OTHOIICHUIO K XUMHYECKOH I/IH(l)OpMaI_[I/II/I, HOHy‘IaeMOI;'I M3 Pa3HbIX UCTOYHUKOB.

Taxum 0O6pazoMm:

KonuuectBo KonuuectBo KonuuectBo | KOHTpOJIBHBIX pabor, BKJIIOYas
y4eOHBIX HeJIeIb 4acoB B HEJEIIO YacoB B T'OJ] | HTOTOBYIO KOHTPOJIBHYIO paboTy
Xumus 10 kmace 35 1 35 3
Xumus 11 kmace 35 1 35 3
Bcero 3a kypc 70 1 70 6

IlnanupyeMsbl pe3yJIbTaThl 0CBOCHHS YU4eOHOI0 MpeaMera.

[To 3aBepieHNIO Kypca XMMHUH Ha 3Tare CPeTHEro o0iero o0pa3oBaHus BEITYCKHUKU OCHOBHOW IIKOJIBI JOJIKHBI OBJIAJIETh CICAYIOUIIMHU
pe3ysbTaraMu:

JIn4yHOCTHBIE, MeTaNIpeAMETHBIC M NPEeAMeTHbIC Pe3yIbTAThl 0CBOCHHS Kypca

OOyueHne XxMMHUU B cpesHell mIKojie Ha 06a30BOM ypOBHE MO JIaHHOMY KYpCy CIIOCOOCTBYET JOCTHXKEHHMIO OOYUYarOIIMMUCS CIEIYHOIIUX
JIMYHOCTHBIX Pe3yJbTATOB:

1) 4yBCTBa TrOpJIOCTU 3a POCCHUHCKYIO XMMHMYECKYI0O HAyKy M OCO3HAaHHE POCCHMCKON TpaKAaHCKOM MIEHTUYHOCTH — B IEHHOCTHO-
OpPHUEHTAILMOHHOH cdepe;

2) oco3HaBaTb HEOOXOAMMOCTb CBOEH IO3HABATEIBHOM JEATEIBHOCTM W yMEHHE YIPaBIATh €10, T'OTOBHOCTh M CHOCOOHOCTH K
€caM000pa30BaHuUIO Ha MPOTSHKEHUH BCEH KU3HU; MIOHUMaHUE Ba)KHOCTH HENIPEPHIBHOI'O 00pa30BaHMsl Kak (aKkToOpy yCIeHOM npodeccnoHalbHOM 1
0OLIECTBEHHOM EATEIbHOCTH; — B NIO3HABATEJIbHOM (KOTHUTUBHOMN, MHTEJUIEKTYaJIbHOM) cepe

3) rOTOBHOCTb K OCO3HAHHOMY BBbIOOpY JanbHelIeil 00pa3oBaTebHON TpaeKTOpUU UM chepbl NpodecCHOHATbHON 1EATEeIbHOCTH — B
TPYZIOBO# cdepe;

4) HenpusATHE BPEIHbIX MPUBBIUEK (KYpEHHUs], YIOTPEOJICHUs aJKOTroJIsl 1 HAPKOTUKOB) Ha OCHOBE 3HAHUM O TOKCUYECKOM M HApPKOTUYECKOM
JIEHCTBUH BEIIECTB — B chepe 310poBbecOepexeHns U Oe30MmacHOTo 00pa3a KU3HH;

MertanpeaMeTHBIMH Pe3yJIbTATAMM OCBOEHUSI BHIMYCKHMKAMM CPeHel MIKO0/Ibl Kypca XMMHU SABJISIIOTCS:

1) ucronp30BaHHE OCHOBHBIX METOJOB MO3HAHUS (OIpe/eieHre HCTOYHUKOB yuyeOHOW M HaydyHOM HMHQOpMAIMM, IOJy4eHHE ATOU
uHbopMalMu, e¢ aHaau3, M YMO3aKJIIOYEHHS Ha €ro OCHOBE, M3rOTOBJIIEHWE M NpE3eHTalus HHPOPMAIMOHHOIO MPOJYKTa; IPOBEJIECHUE
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JKCIIEPUMEHTAa, B TOM YHUCII€ U B MPOLECCE UCCIEI0BATEIbCKON ESATENIbHOCTH, MOICTUPOBAHUE U3Yy4aeMbIX 00BEKTOB, HAOIIOICHHUE 32 HUMH, UX
u3MepeHue, hukcamms pe3ysibTaToB) U UX MPUMEHEHHE JUIsl TOHUMAHWSI Pa3JIMYHBIX CTOPOH OKPYXKAIOIICH IEHCTBUTEIILHOCTH,

2) BIaJicHUE OCHOBHBIMU MHTEJUICKTYaIbHBIMU OIEepalusiMy (aHaJIU3 U CUHTE3, CPAaBHEHUE U CUCTeMAaTH3allks, 000011eHNe U KOHKPETU3alIUs,
KJIaCCU(UKALMs U TOWCK AHAJIOTOB, BBISBICHHE NPUYUHHO-CICICTBEHHBIX CBs3eH, (POpPMYIHpPOBKA TUIOTE3, MX NpOBepKa U (hopmynmupoBka
BBIBOJIOB);

3) no3HaHWe OOBEKTOB OKPYKAIOIIErO MHpa B IUIAHE BOCXOXKJEHHUS OT abCTPaKTHOTO K KOHKPETHOMY (OT OOINero 4epe3 4acTHOE K
€AMHUYHOMY);

4) ciocOOHOCTH BBIJIBUTATh HJICH M HAXOJUTh CPEICTBA, HEOOXOIUMBIE JIJISI UX JTOCTHKCHUS,

5) ymenue GopMynHpoOBaThH IS U OMPEICIIATh 3a/1a4i B CBOCH IMO3HABATEIHHOU JEATCILHOCTH, OMPEICIIATh CPEICTBA JUISl TOCTHXKCHUS
LeJIel U PEeLICHUS 3a/1a4;

6) ompenenaTh pa3HOOOPa3HbIE HCTOYHUKH MOMyUYeHUs] HEOOX0IMMON XMMUUYECKOW MH(POPMAIIUU, YCTAHOBICHUE COOTBETCTBUS COICPKAHUS
1 GOpMBI MpeAcTaBICHUS HHPOPMAIIMOHHOTO MPOIYKTa AyAUTOPHH;

7) yMeHHe MPOIyKTUBHO OOIIATHCS U B3aUMO/ICHCTBOBAThH B MIPOIIECCE COBMECTHOM JIEATENBHOCTH, YUUTHIBATh MO3UIMH IPYTHX YYACTHUKOB
NeSTeNIbHOCTH, 3 ()EKTUBHO pa3pemiaTb KOH(IUKTHI;

8) TOTOBHOCTh K KOMMYHHKAIUH (TIPEACTABIATH PE3YIbTAaThl COOCTBEHHOMN [M03HABATEIHHOMN e TEIBHOCTH, CIBIIIAT U CIYIIATh ONIOHEHTOB,
KOPPEKTUPOBATh COOCTBEHHYIO MO3HIIMIO);

9) yMeHuHe UCIONIb30BaTh CPE/ICTBA HH(GOPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B pEIICHMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpTraHU3AIMOHHBIX 33/1a4 ¢ COOI0ICHHEM TPeOOBaHUI S)PrOHOMHKH, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, peCcypcocOepeskeHus, TPaBOBBIX U ATHYECKHUX
HOpM, HOpM HH(popManoHHON 6e3onacHocTy; 10) BIaseHne sI3bIKOBBIMU CPEICTBAMH, B TOM YHCIIE U SI3BIKOM XUMUU — yYMEHHUE SCHO, JIOTUYHO U
TOYHO HM3J1araTh CBOIO TOUKY 3pEHUsI, UCTIOJIb30BaTh a/ICKBaTHBIE S3BIKOBHIE CPEICTBA, B TOM YHCIIE U CUMBOJIbHBIE (XUMUYECKHE 3HAKH, (OPMYIBI U
yYpaBHEHHUS).

IIpeaMeTHbIMHM pe3yJbTaTaMM H3y4YeHHs XHUMHH Ha 0a30BOM ypPOBHe Ha CTYNIEHH CpedHero o0mero o0pa3oBaHUsl SIBJSIOTCH
cjeylolue pe3yJbTaThl.

I. B no3naBarensHOM cdepe:

1. 3HaHMe (MOHMMaHue) TEPMUHOB, OCHOBHBIX 3aKOHOB M Ba)KHEUIINX TEOPUI Kypca OpraHn4eckoil u oOuie Xumuu;

2. yMeHne HaOI01aTh, OMUCHIBATH, (DUKCHUPOBATH PE3yJbTAaThl U JEJIaThb BBIBOJBI HAa OCHOBE JIEMOHCTPAIMOHHBIX W CAMOCTOSITEIIBHO
MIPOBEICHHBIX IKCIIEPUMEHTOB, UCIIOJIb3YS JIJISl ATOTO POAHOU (PYCCKUI MITM MHOW) SI3BIK U SI3BIK XUMUH;

3. yMeHHue KIacCH(PUIIMPOBATh XUMHUUYECKHUE AJIEMEHTHI, TTPOCTHIE BEIIECTBA, HEOPTAHUUYECKHE W OPTaHMYECKUE COCTUHEHUS, XMMHUYCCKUE
MIPOIIECCHI;

4. yMEeHHE XapaKTEPU30BaTh OOIIME CBONCTBA, MOTyYeHNE U MPUMEHEHNE N3YYEHHBIX KJIaCChl HEOPTaHWYECKUX M OPTaHUYECKUX BEIIECTB H
WX BOXHEHIINX MPECTaBUTENICH;

5. ONMUCHIBATh KOHKPETHBIE XUMHUYECKHE PEAKIINHN, YCIOBUS UX TIPOBEICHUS U YIIPABICHUS XUMHUYECKUMU MTPOIIECCAMH;
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6. yMeHue NPOBOAMTH CAMOCTOSTENBHBIH XMMHUYECKMH SKCHEpPUMEHT M HaOII0AaTh JEMOHCTPALMOHHBIM SKCIEPUMEHT, (PUKCHUPOBAThH
pe3yJIbTaThl U JeJ1aTh BBIBOJBI U 3aKJIFOUEHUS T10 PE3yJIbTaTaM;

7. TPOrHO3UPOBAaTh CBOMCTBA HEW3YUYEHHBIX BEILIECTB I10 AHAJOTMU CO CBOMCTBAMM HM3YYEHHBIX HA OCHOBE 3HAHMSI XUMHUYECKHX
3aKOHOMEPHOCTEH;

8. ompenenars UCTOYHUKA XMMHUYECKOH MH(POpPMALWH, MOJIYy4aTh €€, MPOBOAUTH aHAIU3, M3TOTABIUBATh MH()POPMAIIMOHHBIA MPOAYKT H
IPEJICTaBIIATH €T0;

9. ymeTh mnonb30BaThCsl 00sA3aTENBbHBIMM CIPAaBOYHBIMH Marepuanamu: llepumonnueckoil cucremModl xumuueckux saemeHtoB J[. .
MenneneeBa, TaOnMMLEld pPAaCTBOPUMOCTH, 3JIEKTPOXUMHUYECKHUM DSIOM HANPSKCHUH METAJUIOB, DPAIOM 3JIEKTPOOTPULATEIBHOCTH — JIJIS
XapaKTEPUCTHKH CTPOSHHSI, COCTaBa M CBOWCTB aTOMOB XMMHYECKHX 3JIEMEHTOB [—IV meprozoB m 0Opa30BaHHBIX UMM IMPOCTBIX U CIIOKHBIX
BEIIIECTB;

10. ycTraHOBII€HME 3aBUCUMOCTH CBOMCTB U IPUMEHEHHUS BAXKHEUITIUX OPraHMUECKUX COSAMHEHUN OT X XUMUYECKOTO CTPOEHUS, B TOM UHCIIE
U 00YCIIOBJIGHHBIX XapaKTEPOM 3TOI'0 CTPOEHUS (IIpeIesIbHbIM MIIM HEeTIpeleIbHbIM) U HaTuYheM (QyHKIIMOHAJIbHBIX IPYIIIL;

11. MmogenupoBaHne MOJIEKYJI HEOPraHUYECKUX U OPraHUYECKUX BELIECTB;

12. noHuMaHue XMMUYECKONW KAPTUHBI MUPA KAK HEOTHEMJIEMOM YaCTH LIEJIOCTHOM Hay4YHOU KapTUHBI MUpa.

II. B ueHHOCTHO-OpHEHTAIMOHHON cepe — GopMHUpOBaHUE COOCTBEHHOW MO3ULMU NP OLEHKE MOCIEACTBUN Ul OKPY)KAIOLIEH cpebl
JeSITeIbHOCTH YeJIOBEKa, CBI3aHHOMN C MIPOU3BOACTBOM U IEpepabOTKON XMMUYECKUX POAYKTOB;

III. B TpynoBoii chepe — mpoBeAcHUE XMMUYECKOIO 3KCIEPUMEHTA; PAa3BUTHE HABBIKOB YUeOHOH, NMPOEKTHO-HUCCIIENOBATENILCKON U
TBOPYECKOM 1€ATENBHOCTH IPU BBINOJIHEHUH HHANBUAYAIBHOIO IPOEKTA 10 XUMUH; [V.

B cdepe 3n0poBoro obpaza >kxu3HM — COOJIIOJICHHE MpPaBU 0€30MacHOro oOpallleHHs ¢ BelleCTBaMM, MaTepHallaMH; OKa3aHUE NepBOH
MIOMOIIY NTPH OTPABJICHUSIX, 0XKOT'aX U TpaBMax, MOJy4YE€HHBIX B pe3yJbTaTe HapyleHUs IPaBUi TEXHUKU 0€30MacHOCTH MpH padoTe C BEIIeCTBAMU U
1a00paTOpPHBIM 000PYIOBAaHUEM.

Conep:xanue yueOHOIo npeamera
Copeprkanue mkoapHOTO Kypea xumuu B 10 kimacce.

Tema l. Teopusi cTpoeHusi oprannveckux coeqnHenmii. [Ipexmer opranndeckoii xumuu. (2 yaca)

Opranuyeckue BellecTBa: MPUPOIHbIE, HICKYCCTBEHHBIE U CUHTeTHYecKHne. OCOOEHHOCTH COCTaBa U CTPOECHHUS OPraHNYeCKUX BellecTB. Buranusm u
ero kpax. [Tonstue 06 yrineBogoponax. OCHOBHbIE OJOXKEHUS TEOPUU XUMUYECKOTO cTpoeHus byTieposa.

BanentHocth. CTpyKTYypHBIE POPMYJIBI — MOJHBIE U COKpaleHHbIe. [IpocThie (0quHapHbIe) U KpaTHbIE (ABOWHBIE U TPOHHBIE) CBA3U. I30Mepbl
U n3omepus. B3anMHoe BIMsIHEE aTOMOB B MOJIEKYJIE.
JdemoncTpauum. [1naBnenue, oOyrivBaHue U TOPEHUE OPraHUYECKUX BemecTB. Mojenu (I1apocTep:KHEBbIE U 00bEMHBIE) MOJIEKYJT OPraHUYECKUX
COEeIMHEHUH pa3HbIX KilaccoB. OnpeieneHne 3IeMEHTHOTO COCTaBa OPIraHUYECKUX COEAMHEHUH.
JlaGopaTtopHble onbIThI: V3roTOBIEHNE MOJENEH OPTraHUYECKUX COSTMHEHUH.
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Tema 2. Yri1eBoaopoabl M UX NPHPOAHBbIE HCTOYHHKH (11 1)

IIpenenbHbie yrieBoaopoabl. Ankanbl. Onpenenenne, TOMOJIOIHYECKH pAl alkaHoB U ero obmas ¢opmyna. CTpyKTypHas H30MEpHS
yraepoaHoi nenu. Pagukansl. HomeHknaTypa ankaHoB. XMMHYECKHE CBOWMCTBA aJKaHOB: NOPEHHUE, peakUus 3aMelLIeHUs (raJlor€HHPOBAHUE),
peakius pa3ioKEeHUs METAHA, pEeaKlys AeTUAPUPOBAHUS dTaHA.

Henpenenbnbie yriaesogopoabl. Ankenbl. OTtwieH. Onpenenenue. ['omonoruueckuid psn ankeHoB. Homenknatypa. CTpykTypHas u
IPOCTPaHCTBEHHAs (reoMeTpruecKas) u3omepus. [IpoMbIIIIeHHOE MOyuYeHHe aJKEHOB: KPEKMHI W JETHIpHUpOBaHUE ankaHOB. JlaGoparopHoe
IIOJIy4CHUE OTUJICHA — peaklus Ieruaparaldy 3TaHoja. Peakumu npucoequHEHus: TuapaTalus, THIPOraJoreHUpPOBaHUE, TaJIOT€HUPOBAHME,
nonumepusanuu. [IpaBuino MapkoBHukoBa. OkucieHue ainkeHoB. KauecTBeHHbIE peakliiy Ha HETIPEAEIbHBIE YIIIEBOIOPO/IbI.

Aakanuenbl n kayuyku. Onpenenenne. Homenknarypa. ConpsikeHHsie nuenbl. byraauena-1,3, uzonpen. Peakmnus Jlebenesa.Peaxuus
NPUCOCTMHEHNUS alKaareHoB. Kaydyku: HaTypanbHbIid, CHHTeTHYECKHE (OyTaIueHOBBIN, H30MIPEHOBHIN). Bynkanuzanus kaydyka. Pesnna. D00HHT.

Aaxunbl. Onpenenenne. Homenknarypa. IlonydeHne U npruMeHeHue aneTuicHa. XMMUYECKHE CBOMCTBA allETUJICHA: FOPEHUE, PEAKLUU
PUCOEIUHEHUS: THAPOraIoreHUPOBaHKE, TaloreHupoBanme, rupatanus (peakuus Kydeposa). Bunuwixnopun, noJTuBUHUIXIOPHU.

Apenbl. Onpenenenue. beH301: ero cTpoeHHe, HEKOTOpble (U3MYECKHE M XUMHUYECKHE CBOICTBa (rOpeHHe, peakLuu 3aMeleHHs -
raJJoreHUpOBaHUE, HUTPOBAHUE), TOJyYEHHUE U IPUMEHEHUE. DKCTPAKIIMS

IIpuponnsiii ras. Cocras npupogHoro rasa. Ero Haxoxuaenue B npupoze. IIpenMyiiectsa npupogHOro ra3a Kak TOIUIMBA. XUMHYECKAs
nepepadoTKa IPUPOAHOro ra3a: KoHBepcus, nupoau3. CUHTE3 — ra3 ¥ ero UCIoJIb30BaHHE.

Hed1b 1 cnocodb! eé nepepadorku. [lonyTHbI HEPTIHOI ra3, ero coctaB M (pakLUU — ra3oBbIi OEH3MH, IPONaH-0yTaHOBas, CyXOil ras.
Hedts, €€ coctaB n nepepaboTka — neperoHka, KpekuHr, pudopmusr. Hedprenpoaykrsl. OKTaHOBOE YUCIIO; OCH3UH.

KameHnHbl1#i yroyib u ero nepepadorka. VickonaeMslil yroyib: aHTpaluT, KaMeHHbIH, Oypbiid. KokcoBanne kameHHoro yrisi. KokcoBblif ras,
aMMMa4Has BOJla, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["a3udukanys u kaTamuTHYecKoe THAPUPOBAaHIE KaMEHHOTO YIJIs.

JemoncTpanum. ['opeHre MeraHa, STHIEHa, aetuiaeHa. OTHOLLIEHHE MeTaHa, STHIIEHA, alleTUIeHa U OEH30J1a K pacTBOpY NE€pMaHraHaTa Kajuus U
OpomHoi Boze. IlomyueHue sTuieHa peakiuei Aerupatalyy 3TaHONA U alleTUJIeHa TMAPOJIU30M KapOuaa Kanblu.. PasnokeHue kaydyka npu
HarpeBaHUU, UCIIBITAHNE MPOTYKTOB Pa3IoKEHUS Ha HENPEAeIbHOCTh, Kosuekuus «Hedtu u HedrenpoaykTs», «KaMeHHBIN yrojb ¥ MPOIYKThI €r0
nepepadoTkmny, «Kaydaykm».

JlaGopaTopHbie ONbITHI.

1. OOHapyx*eHue NPOTYKTOB TOPEHUS CBEUH.

2. UccnenoBanue CBOMCTB Kay4yKOB.



Tema 3 Kuciaopoa — u a3oTcojep:kamue opranndeckne coeaunenus (15 u).

Oanoaromubie cnupThl. OnpenencHue. OyHKIMOHANbHAS TMAPOKCWIbHASA Tpymma. ['OMOJIOrH4ecKUil psii IpelenbHbIX OJAHOATOMHBIX
cnupToB. M30Mepust monoxeHus GyHKIMOHATIBHOM Tpynnbl. BomoponHas cBs3b. XUMUYECKHE CBOMCTBA CIUPTOB. AJlbAeTHiHas rpymnmna. Peaknus
sTepuduKanuu, cioxusie 3¢pupsl. [Ipumenenne cnupros. JlelicTBHE METHIIOBOTO M STHJIOBOTO CIIMPTOB Ha OPraHU3M YelIOBEKa.

MHuoroaromubie cnupTbl. OnpeneneHue. DTWICHNIMKONbL. ['muuepus. IlonyueHne m XMMHYecKue CBOMCTBA MHOTOATOMHBIX CIIMPTOB.
KauectBeHnHas peakiyisi HA MHOTOaTOMHBIE CIUPTHI. AHTHPPU3.

denou

Auabaeruabl. IlonydyeHue anpJeruioB OKUCIEHHEM COOTBETCTBYIOIIMX CIHUPTOB. XHMHUYECKHE CBOMICTBA allbJETHJIOB: OKUCIEHHUE B
COOTBETCTBYIOIIYIO KHCJIOTY U BOCCTAHOBJICHHE B COOTBETCTBYIONIMIA ciupT. [IprMenenue GopmManbaernaa u aneTaibIeruaa Ha OCHOBE CBOMCTB.

Kap6onoBbie kucjoThbl. [lonydenne kapOOHOBBIX KHCIOT OKHCIIEHHEM albICTHI0B. XMMHYECKHUE CBOWCTBA YKCYCHOW KHCIIOTHI: OOIIHe
CBOWCTBA C HEOPraHMYECKUMH KHCJIOTAaMH M peakius dTepudukanuu. [I[puMeHeHne yKCyCHOW KHCIIOTBHI Ha OCHOBE CBOWCTB. Bpicmine kupHBIC
KHCJIOTHI HAa TPUMEPE NAIbBMUTUHOBOW U CTEAPUHOBOM.

Caoxnbie 3¢pupsbl. Kupsbl. Peakius srepuduxannn. Crnoxxusle 3¢upsl. Kupbl, X coctaB M ruIponn3 (KUCIOTHBIM U 1IeJ04HOM). Mbuia.
['mapupoBaHue KUPOB.

Yraesoasbl. YrieBoasl. Monocaxapuabl. ['moko3a kak anpaerugocnupt. Copobur. MonouHokuciaoe u cnuproBoe Opoxenue. oTocuHTE3.
Hucaxapunsl. Caxapo3sa. [lonncaxapuasl: Kpaxmail, LEJUIHII03a.

AMMHBI. AMMHOTPYyNna. AMUHBI IpeZie/IbHbIE U apomaThueckue. AHWINH. [lomyuenne amuHoB. Peaknus 3uHnHa. XMMHYECKHE CBOMCTBA U
IIPUMEHEHNUE aMHUHOB.

AMUHOKUCIOTHL. benku. AMMHOKHUCIIOTHI Kak aM(oTepHble opranndeckue coeaunenus. ['nunun. Peakius nonukonaencanuu. Ilentuanas
cBs3b. [lepBUuHas, BTOpUYHAS. TPETUUHAs CTPYKTYphl OEIKOB. KadeCTBEHHbIE peakiuu Ha Oenku. ['miapomms. Jlenatypauusi. buonorndeckue
(GyHKIMU OEIKOB B OpraHU3Me.

JemoncTpanuu. OxuciieHue cnupra B anbaeru. KauecrBeHHast peakiys Ha MHOTOaTOMHbIE CIUPTHL. PacTBopuMOCTh (peHOa B BOJie TPU OOBIYHOM
Temneparype u npu HarpeBaHuu. KauecTBeHHble peakuuu Ha QeHon. KauecTBeHHBbIE peaklMM Ha anblIeruabl. BizanMonelcTBhe TIIOKO3BI C
ruapokcuaoM meau (I1) kak anpaerunocnutpa. KauectsenHas peakius Ha kpaxmai. L[BeTHble peakiiuu OeiaKoB.

JlaGopaTopHbIie ONBITHI.

3. CpaBHEHUE CKOPOCTHU UCTIAPEHUS BOJIBI U ATAHOJA.

4. PacTBOpUMOCTH TJIMIIEPUHA B BOJIE.

5. XuMHY€eCKue CBOMCTBA YKCYCHOM KHCITOTHI.

6. Onpenenenne HEMPEEIbHOCTH PACTUTEIHLHOTO MAaCIa.

IIpakTuyeckas padora Ne 1. Unentudukanus opraHnyecKux COeTUHEHUH.



Tema 4. Opranudeckast Xumusi u 001ecTBo (4 u).

Buotexnouorus. [lepuoas! e€ pazsutus. Tpu HanpaBiieHUs: OMOTEXHOIOIUHU:

-TeHHasl (UM TeHeTHYeCKas) HH)KCHEePUs ),

- KJIETOYHAasl MHXXEHEpus,

-Omonornueckasi uHxeHepus. l'eHernyeckn wmoauduuupoBanubie opranuzMel (IMO) u Tpancrennas mnpoaykius. KioHupoBanue.
HNmmo6um3oBaHHble (PEPMEHTHI U MX IPUMEHEHHE.

Moaumepsl. Knaccudukamms noimmepos. VIckyccTBeHHBIE TOIMMEPHI: IEJUTYJIONI, alleTaTHBIN HIETK, BUCKO3a, IeJUIo(aH.

Cunrernyeckne mnojumepbl. CrocoObl MOJydyeHUs IOJIMMEPOB: MOJUMMEpH3alusi U MOoNUKOHJAeHcalus. CHUHTETHMUECKHE KaydyKH.
[TmacTmacchl: mOMMCTHPOI, Te(IIOH, MOTUBUHIIXIOpHI. CHHTETHYECKHE BOJIOKHA: KallPOH, HAMIOH, KEBJIap, JTaBCaH.
JdemoncTpanun. Komnekuus njgacrMace, CMHTETUUECKUX BOJIOKOH M M3JENIMM U3 HuX. Pa3noxeHue nepokcuaa BOJOpOJa € MOMOLIBIO KaTajlasbl
npupoaHbIX 00bekTOB. Kostekiusa cunteTnueckux wmorommx cpeacts (CMC), coaepxammx sH3uMBL. Mcnbeitanue cpenbl pactBopa CMC
WHJIUKATOpaMHu.
JlaGopaTopHbie ONbITHI.
7. 3HaKOMCTBO C 00pa3llaMH IJIaCTMACC, BOJIOKOH U Kay4yKOB.
IIpakTHyeckas padora Ne 2. Pacnio3HaBaHHe MJIaCTMACC U BOJIOKOH.

Conep:xkanue TeM y4e0OHOI0 mpeaMera

11 kaace
Tema 1

Crtpoenue aTroma u nepuoanveckmuii 3axon J{. U. Menneneena (3 1)

OCHOBHBIE CBEJIEHUS O CTPOEHHE aTToMa. S1po: IPOTOHBI M HEUTPOHBI. VI30TONBI. DNEeKTPOHBL. DIEKTpOHHAs 000104Ka. DHEPreTHYeCKUi
ypoBeHb. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-TO U 5-T0 MEPUOI0B nepuoaudeckoit cuctemsl . 1. Menneneera
(mepexoHbIX eMeHTOB). [ToHaTHE 00 OpOUTANAX. S- U P-OpOUTANIH. DINEKTPOHHBIE KOH(PUTYPALIMU AaTOMOB XUMUYECKUX JIEMEHTOB.

[Tepnoanueckuii 3akon J[.1. MeHneneeBa B CBeTE yUeHUs O CTPOCHUU atoMa. Otkpeitre J[. . MeHieneeBbIM MeprUoIuIecKoro
3aKOHA.

Ilepuonnueckas cucrema XuMuueckux seMeHToB Jl. M. MenneneeBa - rpaguueckoe oToOpaskeHue MepuoAnYecKkoro 3akoHa. duznyeckuii cMbic
MIOPSIIKOBOTO HOMEpPA AJIEMEHTA, HOMEpa NEPHOa U HOMEpPA IPpyIIIbl. BaneHTHbIE 351eKTpOoHBI. [I[pnYnHbBI H3MEHEHHs CBOMCTB 3JIEMEHTOB B
nepuoJiax U rpynnax (IJIaBHbIX MOATPYIINax).

[TonoxxeHue Boopoa B MEPUOINYECKON cucTeMe. 3HaUeHUE MePUOINYECKOro 3aKOHa U MEPUOJNUECKON CUCTeMbl XUMUYeckuX 31eMenToB /1. 1.
MemnieneeBa sl pa3BUTHS HAYKH M MOHUMaHH XUMUYECKON KapTUHBI MUPA.

JemoncTpanum. Pasnuunsie (opMbl mepuoinyeckoi cucteMbl Xumuueckux 3nemeHToB J1. . Menneneesa.

JlaGopaTopHslii onbIT. 1. KoHCTpyHpoBaHHue NepruoIuuecKkoil TabIuIlbl 3JIEMEHTOB € UCIIOJIb30BAaHUEM KapTOUEK.
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Hcnoan3zoBanne UKT: npezentanus «Ctpoenue aromay, BuaeopmibM «Bemukuii 3aK0H»
IIpoexT: «menem /1. . MenneneeBa»

Tema 2

Crpoenue Bemecra (14 )

NonHasgs xuMuueckas cBs3b. Karnonsl u annonsl. Knaccudukanus nonos. MoHHbBIE KpUCTaNIMYecKue penieTku. CBOMCTBA BEIIECTB C
3TUM THUIIOM KPUCTAJUIMYECKHUX PEIIETOK.

KoBaneHTHas XUuMuU4YeCcKasd CB 3 b. NEKTPOOTpULIATEILHOCTD. [lonsipHast u HenossipHas KoBajgeHTHbIE cBsi3U. Jlunoins. [lonspHocTh
CBSI3H U MOJIAPHOCTH MOJIeKyJbl. OOMEHHBIH U JOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pPa30BaHMsI KOBAJICHTHOM CBsI3H. MOJIEKYJIIpHbIE U aTOMHBIE
KpUcTauIMueckue pemeTku. CBONCTBA BEIIECTB ¢ STUMHU TUIIAMU KPUCTAJUTMYECKUX PELIETOK.

MeTtannuueckas XuMudyeckas ¢B 3 b. OCOOEHHOCTH CTPOSHHS aTOMOB METaJNIOB. MeTayuinyecKas XUMHUecKasl CBsI3b U
MeTaJlIIMYecKasi Kpucrainyeckas peuierka. CBoilcTBa BEIIECTB C 3TUM THUIIOM CBS3H.

Boagopoanasg xumMmuueckas cBs3b. MeXMOJIEKYIsIpHAs U BHYTPUMOJIEKYJISIpHAs BOAOPOIHAS CBSA3b. 3HAYEHUE BOJAOPOJIHOM CBS3U
JUISL OPTaHU3AINH CTPYKTYP OHOMOIUMEPOB.

ITonuwme p bl [ImacTmMacchl: TepMOIIIACTBI M PEAKTOILIACTHI, UX MPEACTABUTENH U TPUMEHEeHHEe. BookHa: TpUpoIHbIe (PaCTUTENbHBIE U
JKUBOTHBIE) U XUMHUYECKHUE (MCKYCCTBEHHBIC U CHHTETUUYECKHE), UX MPECTABUTEIU U IPUMECHEHHE.

'azoo006pa3Hoe cOCTOSSHHUE BelleCTBa. [pu arperaTHbIX COCTOSHUS BOJIBI.

OcoOeHHOCTH CTpOeHUS Ta30B. MOJSIpHBIN 00BEM ra3000pa3HBIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX IPUPOTHBIX CMECEH: BO3yX, IPUPOIHBIN ra3. 3arps3sHenue arMochepsl (KUCIOTHBIE 0K, TapHUKOBBINA 3 (HeKT) u
O6opb0a c HUM.

[IpencraBuTenu ra3000pa3HBIX BEIIECTB: BOJAOPO/I, KUCIOPO, YIIEKUCIBIN ra3, aMMuak, 3TuiieH. MIx momy4yenue, coOMpaHue U pacro3HaBaHUeE.

XKunkoe coctosiaue BeuiecTBa. Boxa. [lorpebienne Bobl B OBITY M Ha MPOU3BOICTBE. JKeCTKOCTH BOJIBI M CIIOCOOBI €€ YCTPAHECHHUS.

MunepanbHbIe BOJbI, HX UCTIOJIH30BAHUE B CTOJIOBBIX U JICYCOHBIX IENISIX.

Kunkue KpuCTaTbl U UX TPUMEHEHUE.

TBepnoe cocTossHUE BellecTB a. AMopdHbIe TBEpAbIE BEIIECTBA B IPUPOJL
Y B )KU3HM YEJIOBEKA, X 3HAYCHUE U IpUMeHeHue. Kpuctaimmmyeckoe CTpOeHNe BEIECTBA.

HNucnepcHbie cucTeM bl [loHsaTue o nucnepcHbIx cuctemax. Jucnepcuas dasza u qucnepcnonHas cpeaa. Knaccudukanus AucrnepcHbIx
CUCTEM B 3aBUCUMOCTH OT arperaTHOr0 COCTOSIHUSI TUCIIEPCHOM cpeibl U TUCIIEPCUOHHON (ha3bl.

I'py6oaucriepcHbIECUCTEMBI: SMYIBCHH, CYCIIEH3UH, a3PO30JIH.

ToHKOAMCIIEPCHBIE CUCTEMBIL: TE€IIU U 30JIH.

CocTaB BemecTBa U CM E€ C e . Bemecrsa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTAaBA BEILIECTB.

[TonsTHE «10JIS» U €€ Pa3HOBUAHOCTH: MaccoBas (J10JIsI 3JIEMEHTOB B COETUHEHHH, JIOJISl KOMIIOHEHTAa B CMECH - J0JIsI IpUMeEcei, oS
pPacTBOPEHHOI'O BEIIECTBA B pacTBOpe) U 00beMHast. J[oyst BBIXO/1a MPOAYKTA PEaKIMK OT TEOPETUIECKH BO3MOXKHOTO.

JdemoncTpauuu. Moens KpUCTAIUTMYECKON peIIeTKU XJIopuaa Hatpus. OO0pa3iibl MUHEPAIOB ¢ MOHHOM KPUCTAIITMYECKON PEIIeTKON: KaJIbIIUTA,
ranuta. Moaenu KpUCTaJUTMYECKUX PEIIETOK «CYXOro Jibaay (WiIu Hoja), anMasa, rpadura (unu kBapua). Monens monekynsl JIHK. O6pasiibt
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actmace (penonodgopmanbaeruIHbie, MONINypETaH, TOIUITHIICH, MOTUIPONUIICH, TTOTMBUHIIXJIOPUA) U u31enus u3 Hux. OOpasibl BOJIOKOH
(1epcTsp, MIETK, alleTaTHOE BOJIOKHO, KallPOH, JIaBCaH, HeMIIOH) U u3aenus u3 Hux. OOpasipl HEOPraHMYeCcKuX MOJIMMEPOB (cepa IiacTuyecKas,
KBapIl, OKCHJI aJIFOMUHHUS, IPUPOIHBIE ATFOMOCHIIMKATEI). Moieb MOJIIPHOTO 00beMa ra3oB. Tpu arperarHbix cOCcTOsHUS BoAbl. OOpa3ibl HAKUITN
B YailHUKE U TpyOax LEHTPaIbHOro OTOIIeHHs. JKeCTKOCTh BOJIbI U CLIOCOOBI ee ycTpaHeHus. [Ipubops! Ha xxuakux Kpucramuiax. O0pasisl
Pa3IUYHBIX JTUCTIEPCHBIX CHCTEM: dIMYILCUH, CYCTICH3UH, a3po30iiel, reneii u 3oiei. Koarynsuus. Cunepesuc. D ekt Tunmans.

JlabGoparopHbie onbIThI. 2. OnpeaesieHue TUIa KPUCTATUIMYECKOM PeIlIETKH BEIIeCTBA U OMUCAHUE €ro CBOMCTB. 3. O3HAaKOMIIEHUE C KOJUIEKIUEH
IIOJIMMEPOB: MJIACTMACC U BOJIOKOH, U U3/ENINs U3 HUX. 4. VcnibITaHre BOJbl Ha )KECTKOCTh. Y CTPAHEHUE )KECTKOCTH BOJBI. 5. O3HAKOMIIEHUE C
MUHEpalIbHBIMU BoaMHU. 6. O3HaKOMJIEHHE C JUCIIEPCHBIMUA CUCTEMAaMH.

IIpakTnyeckas padora Nel. [lonydyenue, coOupanue u pacro3HaBaHHE Ta30B.

Hcnoab3zoBanue UKT: npezenrtanus «XuMudeckas cBsi3by, «CTeneHb okucienus», «Teopus A. M. OytinepoBay, «[lonmumeps», «PacTBopbi»
IIpoekTbl: «MuHepaibHbIE BOJIbI, UX UCIOJIB30BAHUE B CTOJIOBBIX M JICYCOHBIX IIEIISAX)

KP Ne 1 no teme: «CTpoeHue BeIIeCTBa

Tema 3

Xumuueckue peakuuu (8 u)

Peaxnuuu, ngpymue 63 HU3MEHEHHUS COCTaBa BeEIleCTB. AJUIOTPONHUS U aJUIOTPOITHBIC BUAOM3MEHEHUS. [I[puanHbl
AITOTPOIIHMHU Ha IpUMepe MOoAUPUKaLUi KUciIopoaa, yriaepoaa u ¢pocdopa. O30H, ero 6uoiaorudeckas poib.

N3omeps! u uzomepus.

Peakxnuu, ugymume c M3BMEHEHHUEM cOCTaBa Bell e cTB. Peakuuu coenuHeHus, pa3noKeHus, 3aMeIIeHrs 1 0OMeHa B
HEOPraHMYECKOM U opraHndeckoi XuMuu. Peakiuu 3x30- 1 sHgoTepMuueckre. Tennooi 23p(eKT XMMHUUECKOH peakliui U TEpPMOXUMUYECKHE
ypaBHeHUs. Peakiiuu ropeHusi, Kak 4acTHBIN CiIydall 9K30TE€pMUYECKHUX
peaKUHnii.

CKOopoCTh XMMHUUYECKOHN pPEAaKIUMU.

CKopocTh XMMHUECKOH peakli. 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakliMK OT MPUPOAbl pPearupyroliuX BElIeCTB, KOHIEHTPAIUH,
TEMIIepaTyphbl, IIONIA1 IOBEPXHOCTH CONTPUKOCHOBEHUS U KaTain3aTopa. Peakiiuu romMo- u rereporeHHble. [loHaTHE O KaTanu3e U KaTaiu3aTopax.
®depMeHTHI KaKk OMOJIOTMYECKUE KaTaaTu3aTopbl, 0COOEHHOCTH UX (PYHKITMOHHUPOBAHMSI.

ObO6paTuUMOCTh, XUMHYECKHUX peakiuil. HeoOpatumblie n oOpaTumblie XUMHUecKkre peakiui. COCTOSIHME XMMHUECKOTO PaBHOBECHS
JUIsL 0OpaTUMBIX XUMUYECKUX peakiuii. CrocoObl CMeleHUs] XMMUYECKOTO paBHOBECHS Ha IpUMeEpe CUHTe3a amMmmuaka. [IoHsTue 06 OCHOBHBIX
Hay4HbIX MPUHIIMIAX IPOU3BOJCTBA HA MPUMEPE CUHTE3a aMMHUAKa WJIM CEPHOM KUCIIOTHI.

Ponbs Boabl B XuMuueckoil peaxuuu Mctuaasle pacTBOpbl. PacTBOpuMOCTh U KilaccuUKaIus BEIIECTB MO 3TOMY PHU3HAKY:
pacTBOpHUMbIE, MAaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

DIEKTPONUTHI U HEAIEKTPOIUTHL. DIIEKTPOIUTHYECKAs Aucconuanusa. KHcIoTel, OCHOBaHUS U COJIM C TOUKH 3PEHUS TEOPUH IEKTPOIUTUUECKON
JUCCOLUALIUN.

XuMHYecKre CBOMCTBA BO/IbI; B3aUMOIEHCTBHE C METAJUIAMH, OCHOBHBIMH U KMCJIOTHBIMH OKCHUJIaMH, pa3jioKeHHe U 00pa3oBaHuE
KPUCTAJUIOTUAPATOB. Peakiuu rupaTtaliuy B OpraHuyecKon XUMHUHU.
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F'magponu3 opraHMUYEeCcKUX W HEOPTAaHUYECKHUX COeEaUHeEHU . HeobpaTumerit ruaponu3. OOpaTUMbIi THIPOIH3 CONCH.

I'maponu3 opraHMYecKuX COCAMHEHUN U €r0 MPAKTUYECKOE 3HAUYEHUE JUIS MOIYYESHMsI THIPOIM3HOrO CIIUPTA U MblIa. bruonorndeckas poiib
TUIPOJIN3A B IJIACTUYECKOM U SHEPreTHUYECKOM OOMEHE BEILIECTB U SHEPTUU B KIIETKE.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakluu. Crenens okucienus. OnpeesieHue CTENeHNn OKUCIeHNs o (GopmyJie
coeaunenus. [loHsTHE 00 OKUCINTEIFHO-BOCCTAHOBUTENIBHBIX peakiusax. OKHCICHHE U BOCCTAHOBJIEHUE, OKHUCIUTEIh U BOCCTAHOBUTEIID.

DN eKTp 0 U 3. DINEKTPOJIN3 KaK OKUCINUTEIBHO-BOCCTAHOBUTEIIBHBIN NTPOLIECC. DINEKTPOJIM3 PACIUIaBOB U PaCTBOPOB Ha MPUMEPE XJIOPHUAA
HaTpus. [IpakTHueckoe npuMeHeHUE IEKTPOIN3a. DIEKTPOIUTUIECKOE IIOTyUEHUE ATFOMUHHUS.

Jemoncrpanuu. [IpeBpamenue kpacHoro pocdopa B 6ensiit. O30HaTop. Mogenu Monekyn #-0yraHa U n300yTaHa. 3aBUCUMOCTb CKOPOCTH
peakuuu OT IPUPO/IbI BEIIECTB HA IPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3IMUHBIX KUCIOT OJUHAKOBOW KOHLEHTPALIUHU C OJMHAKOBBIMU
IpaHyJIaMy [IUHKA U B3aUMOJICHCTBHS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, LIMHKA, jKeJe3a) ¢ COJsTHON KucinoToi. Bzaumoaelictue
PacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMH THOCYIb(haTa HaTPUs PA3TUIHON KOHIICHTPALMHU U TeMIIepaTypbl. Moaemb KUISIIETo ci1osi. Pa3noxenue
HEepOKCHJIa BOJOPOJa ¢ IOMOIIbI0 KaTanu3aTopa (okcuaa Mapranua (IV)) u kaTana3ssl celporo msica u ceiporo kaproders. [Ipumepsl HeoOpaTUMBIX
peaKxIyii, HAyIMX ¢ 00pa3oBaHUEM 0CaJIKa, Ta3a WiK BoAbl. B3anMopelicTBue nutus 1 HaTpus ¢ Bogoi. [lomyuenne okcuna gocdopa (V) u
pacTBOpPEHHE €ro B BOJIE; UCIBITAaHKUE OJYYEHHOT0 pacTBopa JJakMycoM. O0pasiibl KpUCTAIUIOTUAPATOB. VcIibITaHuEe pacTBOPOB 3JIEKTPOIUTOB U
HERJIEKTPOJIUTOB HA MIPEIMET IUCCOLMALMU. 3aBUCUMOCTh CTEIIEHU IEKTPOIIMTUYECKON JUCCOLMAMHN YKCYCHON KUCIOThI OT pa30aBiIeHUs
pactBopa. ['unponus kapobuaa kaneius. ['naposnn3 kapOOHATOB LIETOYHBIX METAJUIOB M HUTpaToB LMHKa 1K cBuHua (II). [Tomyuenue mblia.
[Ipocreiimme OKUCTUTENTFHO-BOCCTAHOBUTENILHBIC PEAKIINH; B3aUMOACHCTBUE IIMHKA C COJITHOM KUCIOTON M JKeJie3a C pacTBOPOM Cylib(haTa Meau
(IT). Monensb snexTponuzepa. Moenb 31eKTPOIU3HOM BaHHBI JIJIS TOTYYESHUSI aTFOMUHUSL.

JlabopaTopHblie onbIThI. 7. Peakius 3aMerienns Meau Kele30M B pacTBOpE MEIHOTO Kynopoca. 8. Peakiuu, uayime ¢ 00pa3oBaHHEM Ocajika,
raza u Bozibl. 9. IlonydeHue kucinopoa pa3inoKeHneM MepoKCuaa BOI0poia ¢ moMolnbo okcuia mapranna (IV) u katanasel ceiporo kaprogens. 10.
[Tonyuyenue Bogopoaa B3auMOJIEHCTBUEM KUCIIOTHI ¢ IUHKOM. 11. PaznuuHble ciyyau rugponusa coiei.

Hcnoan3zoBanne UKT: npesentanms «TUnbl XuMHUECKUX peakiuily, «CKOpocTh XUMHUECKUX peakuuity, «OBPy», Buneodparment «TermioBoit
3 PeKT XUMUIECKON pEeaKITum»

IIpoekThl: «OKUCIUTENEHO-BOCCTAHOBUTENIBHBIE IPOIIECCHI, (POPMHUPYIOLIUE OOIUK 3eMITH»

KP Ne 2 o Teme: «XuUMHUYECKHE PEAKIIUI

Tema 4

BemecTBa u ux cBoiicrea (9 u)

M e T a 1 1 b1. B3anMoaelcTBIEe METAJUIOB C HEMETAJUIaMU (XJIOPOM, CEpO U KUCIOpo1oM). B3anmoaelcTBIE HIETOYHBIX U MIET0YHO3EMENbHBIX
METAJJIOB C BOJIOM. DIIEKTPOXUMUYECKUH PSJT HAPSHKEHUH METAJIIOB. B3anmoneiicTBre METAINIOB C paCTBOPaMU KUCJIOT U COJICH.
AmomuHoTepMuEsL. B3auMosieiicTBue HaTpHsl ¢ ATAHOJIOM U (PEHOJIOM.

Kopposus meramios. [ToHsiTHE 0 XUMHUECKON U AIEKTPOXUMUUYECKONW KOPPO3UH MeTaTOB. CIOCcOOB!I 3alIUTH METAJIOB OT KOPPO3HH.

HeMe Tannsl. CpaBHUTENIbHAS XapaKTEPUCTUKA TAIOT€HOB KaK Hanbosiee THIIHYHBIX IpecTaBuTeNneil HeMeTaioB. OKHCIUTENbHbIE CBOMCTBA
HEMETAJIOB (B3aUMOJAEHCTBHE ¢ METaJIIaMH U BOAOPOI0M). BoccTaHOBUTENBbHBIE CBOWCTBA HEMETAILIOB (B3aUMO/eicTBHE ¢ OoJee
AJIEKTPOOTPHUIIATEIBHBIMUA HEMETAIJIAMU U CIIOKHBIMHU BEILIECTBAMU-OKHCIUTEIISIMHI).
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Kucnorel Heopranmuyeckue u opranuyeckue. Knaccudpukanus kucnor. XuMuyeckre CBOWCTBA KUCIOT: B3aUMOJICHCTBHE C
MeTaJlJIaMH, OKCUJaMH METaJIOB, THAPOKCUIAMHU METAJUIOB, COJISIMU, CIUpTaMHu (peakiius atepudukanuu). OcoOble cCBONCTBA a30THON U
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

OcHOBaHUS HEOpPraHUYeCcKHUEe U opraHuyeckue. OcHoBaHUs, UX Ki1accupukanys. XuMUYeCKHe CBOMCTBA OCHOBAHU:
B3aUMOJICUCTBUE C KUCIOTAMM, KUCIIOTHBIMU OKCUIAMU U COJIIMU. Pa3iokeHne HepaCTBOPUMBIX OCHOBAHMIA.

C o 1 u. Knnaccudukanus coneit: cpeqHue, KUCIble 1 OCHOBHbIE. XMMUYECKUE CBOWCTBA COJICH: B3aUMO/ICHCTBUE C KUCIOTaMU, IIEI0YaMU,
MeTayuiaMu U coisimu. [lpencraBurtenu coneld M ux 3HaueHHUE. XJIOPUA HATPUsl, KapOoHAT Kaiblus, pochaT Kanbus (CpeJHHE COTIH);
TUAPOKapOOHATHI HATPHUS U aMMOHUS (KUCIIBIE COJIH); TUpokcokapoonat meau (1) - mamaxut (OCHOBHASI COJIb).

KauecTBeHHBIC peaKIMy HA XJIOPUI-, CYIIb(]aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUsI, KaTuonsl xkene3a (1) u (II).

'eneTuueckas CBA3b MEX/JAY KJIaCCaMU HEOPraHMUYECKUX U OPTaHUYECKUX cOoeaHuHeHHu . [lonsarue o
TeHETUYECKOM CBS3M U TEHETUYECKHX psafax. [ eHerndeckuid psaa meraia. ['enernueckuii psa Hemeramwia. OCOOCHHOCTH T€HETHYECKOTO psijia B
OpraHUYECKON XUMUH.

Jemoncrpanun. Kosuekuus o6pa3inoB MeTaiioB. BzaumoeiicTBue HaTpust M CypbMBbI C XJIOPOM, JKeJie3a ¢ cepoil. ['opeHre Maruus 1 aatoMUHUS
B KHUCIIOpoJie. B3aumoneiicTBue me04H03eMeNbHbBIX METAUIOB ¢ BOAOW. B3anMoeiicTBre HaTpusl C 3TAHOJIOM, LIMHKA C YKCYCHOW KUCIIOTOM.
AmoMmuHoTepMus. BzanMoaelicTBre Meay ¢ KOHIEHTPUPOBAHHOMN a30THOM KUCIIOTON. Pe3ynbTaTel KOPpOo31un METAIIIIOB B 3aBUCUMOCTH OT YCJIOBHM
ee npotekanus. Komiekius o6pa3oB HeMeTaioB. BzaumoeiicTBue XJI0pHOI BOBI ¢ pacTBOpoM Opomua (noauaa) kanus. Komnekuus
IPUPOIHBIX OPTaHUYECKUX KHCIOT. Pa3baBieHne KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI. B3anMoeiicTBie KOHIIEHTPUPOBAHHON CEPHON KUCIIOTHI
C caxapoM, IeJUTI0I030M 1 Mebio. O0pa3iibl IPUPOTHBIX MHHEPAJIOB, COAEPKAIINX XJIOPU HATPHS, KapOOHAT Kamblus, GpochaT KaabIus 1
ruapokcokap6onat meau (II). OOpa3iibl NUILEBBIX TPOAYKTOB, COAEPKAIIUX THAPOKAPOOHATHI HATPUS U AaMMOHHSI, UX CITIOCOOHOCTD K Pa3I0KEHUIO
IIpY HarpeBaHuu. ['anenue conpl ykcycoM. KauecTBEHHbIE peaKIMM Ha KATUOHBI M AHWOHBI.

JlaGopaTopHble onbIThl. 12. VicnibiTaHne pacTBOPOB KUCJIOT, OCHOBAHUH U cojiel mHauKaropamu. 13. B3anmoelicTBre COMSTHON KUCTOTHI U
pacTBOpa YKCYCHOW KHMCIIOTHI ¢ MeTajuiaMu. 14. BzaumoneicTBue consiHONM KMCIOTHI U pacTBOpa YKCYCHOW KHMCIIOTHI C OCHOBAaHMSMH. 15.
B3anmoneiicTBre CONSTHOM KUCIOTHI M pacTBOpa YKCYCHOM KHCIIOTHI ¢ coyisiMu. 16. Tlomyuenne u cBolcTBa HEPACTBOPUMBIX OCHOBaHUM. 17.
['maponu3 XJIOpUIOB U AlleTaToB LIETOYHBIX METAJUIOB. 18. O3HaKOMIIEHHE C KOJUIEKLUSAMU: a) METAJJIOB; 0) HEMETAJJIOB; B) KUCJIOT; I') OCHOBaHUIA;
1) MUHEPAJIOB U OMOJIOTMYECKUX MAaTEPUAJIOB, COACPKAITUX HEKOTOPHIE COJIH.

IIpakTnuyeckas padora Ne2. Pemenue skcriepuMeHTAIbHBIX 33]1a4 Ha UICHTU(UKAILIMIO OPraHMYECKUX U HEOPraHUYECKUX COeTMHEHUH.
HUcnoas3oBanue UKT: npesentanusa «Metamibly, «Metamyprus», «OCHOBaHHS
KP Ne 3 no teme: «BemiecTBa u ux cBoiicTBa»
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Y4eOHblii IIAaH NPOrpaMMBbl

10 kiacc
No KonTposibhbie
i HaunmenoBanue pasnenos Bcero vacos paBoTH
1 Teopust cTpoeHus opraHuyeckux coenuHeHui. [IpenMer opranuueckoil XuMuUH. 2 -
2 VYTI1eBOIOPOIBI U UX TPUPOTHBIC HCTOYHHKH. 11 1
3 Kucnopon — u azorcoaepkaniue OpraHM4ecKue COCIUHEHUS. 15 1
4 Oprannueckasi XUMHsi ¥ OOIIECTBO. 4 -
5 [ToBTOpeHue u 06001IeHNE Kypca 3 1
WUTOr'O 3A TOJI 35 3
11 kaacce
No /it HanmMeHnoBanwue pasnienon Bcero gacos KonTtponbHbIC
paboThI
1 CtpoeHue BelecTBa 10 -
2 XUMHYECKUE PEAKIUU 11 1
3 BemecTBa u ux cBoiicTBa 11 1
4 XUMUS 1 COBpEeMEHHOE 00IeCTBO 3 1
HNUTOI'O 3ATO/] 35 3

Y4e0HO — MeTOAHYECKOe 00ecTiedeHHe MPOorpaMmMbl

Y4eOH0-MeTOANYECKUIT KOMILJIEKT:
YueOHuKHU:

1. Tabpuensu O.C. Xumus. 10 kinace: yaeOHUK i 00111e00pa3oBaTeIbHbIX Opranu3aiuii: 06a3zossiii yporeb / O. C. ['adpuensH, U. I'. Octpoymos, C. A. Ciiaakos.
- M.: IIpocsemenue, 2019
2. 0. C. Tabpuensn, U. T'. Octpoymos, U. B. Akcénosa, Xumust. 10 knacc. ba3oBeiii ypoBeHs. MeToandeckoe mocodue.
3. I'adpuensu O.C. Xumusi. 11 kinacc: yueOHHK 11 0011e00pa3oBaTeIbHbIX opranu3aiiuii: 6a3ossiid yposenb / O. C. I'adpuensn, U. I'. Octpoymos, C. A. Citaakos.
- M.: Ilpoceemenue, 2020
4. O. C. I'abpuensn, U. I'. Octpoymos, U. B. AkcenoBa, Xumus. 11 xinacc. ba3oBslii ypoBeHb. MeToanueckoe mocoone
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WHTEpHET — pecypehl TSl YUaIInuXCs:

1. http://www.alhimik.ru - mose3usie coBeThl, 3 HEeKTHBIC OMBITHI, XAMUYIECKHE HOBOCTH, BUPTYaIbHBIN perieTutop. 2. http://schoolbase.ru/articles/items/ximiya -
Beepoccuiickuit MIKOIBHBIA TOPTAT CO CCHUTKAMHU Ha 00pa3oBaTe/IbHBIE CAlTHI O XUMHUH.

3. http://c-books.narod.ru - aureparypa no xumuu.

4. http://www.hemi.nsu.ru.- uarepuaeT-y4eOHuK «OCHOBBI XUMHIY

5. https://resh.edu.ru. - Poccuiickas 21eKTpOHHAS IIKOJIA

6. www.periodictable.ru - coopHuk cTateii 0 XHMHUYECKHX TIEMEHTAX, WIITIOCTPUPOBAHHBIH SKCIIEPHMEHTAMH.

7. http://him.1september.ru. -xypHan «XuUMHUS B IIKOJIC»

8. http://www.hij.ru. -xypraan «XuMus 1 )KA3HBY

9.http://chemistry-chemists.com/index.html - agexTporHbIi KypHAT « XUMUKA B XUMUS.

HoaroroBka k 'MA

10 kyacc

Ha ocHoBanuu ananusa pe3yabTaTOB BCEPOCCUICKUX MTPOBEPOUHBIX paboT U pe3yabTaToB BeinonHeHus (OI'D) 3a mpenpiayimuii yaeOHbIi rof,
BBIJICJIEHBI HanOoJIee 3HAYMMbIE HaIpaBlieHHs paboTHI O peaMeTy «XuMusi». Hanbosee coKHBIMI TeMaMH OKa3aIHCh: (TIPOBEPSEMBIE 3JIEMEHTHI
COJIepKaHUs)

- TTOJIb30BAThCS OCHOBHBIMH €IMHULIAMH KOJIMYECTBA BEIIECTBA, Macca, 00heM, KOHIICHTPALIUS;

- YMEHHUE COCTABIISITh XUMHUECKUE YPABHEHHUSI 1O 33JAHHBIM ILIETIOYKaM peaKIui (peakui COCIMHEHHUS, Pa3JIOKCHHUS, 3aMeIlieHHE, OOMEHA)

[TonroToBka K 3K3aMeHY OCYHIECTBISICTCS Ha MPOTSHDKEHUM OOydYeHHs] HAa YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUS M HalpaBieHA Ha
dbopMupoBaHUe Yy ydamuxcs oOIIMX Y4eOHBIX NEHCTBUH, CrOCOOCTBYIOIMUX Oosee >PPEKTUBHOE YCBOCHHME H3y4aeMbIX BOMPOCOB. YUYHUTHIBAS
WHIMBUIYAIbHBIC TICHXOJIOTUYECKUE OCOOCHHOCTH M BO3MOXHOCTH y4armuxcs, B 2022-2023 ygeOHOM roy yAETUTh 0c000e BHUMAHUE H3YYHUIO
TaKHUX Pa3/IeJioB U TEM:

I'maBa Ne2 OcHOBHBIE TEOPETUUYECKHE TIOJIOKEHUS OPTAHUYECKON XUMUH.

I'maBa Ne3 YrneBogopoasl.

I'maBa Ne4 Kucnopozconep:xaiire OpraHuuecKiue COeTMHEHUS.

I'maBa Ne5 AzoTcoaepxkariue opraHu4eckue coequHeHus. I eTepodyHKIIMOHATbHBIE COSTUHEHUSI.

11 xnace

Ha ocHoBanuu aHayu3a pe3yabTaToOB BCEPOCCHUIICKMX MTPOBEPOUYHBIX paboT U pe3ynbTaToB BhinosHeHus (OI'D) 3a npeapinymuit yueOHbIi Toj,
BbIJIEJIEHBI HanOoJiee 3HAaYMMbIe HaIlpaBlieHHs paboThI 0 npeaMeTy «XuMus». Hanbomnee coxKHBIMI TeMaMH OKa3alHCh: (IIPOBEPSEMbIE 3JIEMEHTHI
COJICpKAHMSA)

- MIOJIb30BAThCS OCHOBHBIMH €JMHUIIAMHU KOJIMUYECTBA BEIIECTBA, Macca, 00beM, KOHIICHTPALUS;

- YMEHHE COCTAaBIISITh XUMUYECKHE YPaBHEHUS 110 3aJJaHHBIM IIETIOYKaM peaKIuil (peaKIuu COSTMHEHUS, Pa3JIOKeHHS, 3aMeleHne, OOMeHa)

- YMEHHE NP0 CUHUTHIBATh KAUYECTBEHHBIE M KOJIMYECTBEHHBIE 33Jaud HAa HAXOXKJIEHHUE ONPEICIICHHBIX BEIWYMH H3MEPEHMs], TAKUX Kak
KOHIIEHTpALUs1, MacCoBasi JA0JI IEMEHTa, MacCOBasl OISl pACTBOPEHHOTO BEIIECTBA CPEIU PACTBOPOB U Ta30B.
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http://www.alhimik.ru/
http://schoolbase.ru/articles/items/ximiya
http://c-books.narod.ru/
http://www.hemi.nsu.ru/
https://resh.edu.ru/
http://www.periodictable.ru/
http://him.1september.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

[ToaroroBka K 9K3aMEHY OCYIIECCTBISICTCS HA MPOTSHKEHUM OOYYCHHsI Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs M HaIlpaBJICHA Ha
dbopMHpOBaHHE y ydYalIUXCs OOMMX y4eOHBIX NEUCTBHH, CIOcOOCTBYrOmMMX Oonee 3(()EKTHBHOE YCBOCHHE H3Y4aeMbIX BOMIPOCOB. YUHUTHIBAs
WHMBUIYAIbHBIC TICUXO0JIOTMYECKHEe OCOOCHHOCTH U BO3MOXKHOCTH y4amuxcs, B 2023-2024 yuebHOM Toay yAeIuTh 0c000¢ BHUMAHHUE U3YUEHUIO
TaKHUX Pa3/IeJoB U TEM:

I'maBa Nel Ctpoenue BeriecTBa

I'nmaBa No2 OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS PEAKIUI

I'maBa Ne3 BermecTBa 1 OCHOBHBIE TUIIBI UX B3aUMOJICHCTBUS

I'maBa Ne4 Xumus 31eMeHTOB
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