MyHununa/jbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe
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PACCMOTPEHO COI'NTACOBAHO YTBEPX/IEHO
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OOpa3oBaTesibHAsI MPOrpaMMa mneaarora
JlonmyxoBoit Hapex bl IBaHOBHBI, BbICIIAA KATETOPUS

10 XUMUHU
& Kiacc
(68 yac)

Paboyas mporpamma cocrapiieHa Ha ocHOBe [IprMepHO# TporpaMMBbI 110 XUMUH,
pa3paboTaHHOH B COOTBETCTBHHU C TPEOOBAHUSMU K pE3yJabTaTaM OCHOBHOTO OOIIETO
o0pa3oBaHus, MPEICTABICHHBIME B (heiepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe, U OPUCHTUPOBAHA HA MCIIOJIb30BaHUE y4eOHO-METOIMYECKOTO KOMILIEKTA!
INa6puensu O.C. Xumus 8 kinacc: yueonuk O.C. IN'abpmisia-M.: JIpoda,2016

2023-2024y4e0Hblii roj



IlosicHuTeILHAS 3aMUCKA

O0mas xapakrepucTuka yue0HOro npeamera, Kypca

W3ydyenne XMMHUM B OCHOBHOM IIKOJIE MPH3BAHO 00ECTIEUHTh: (POPMHUPOBAHKE OCHOB XMMHYECKOTO
3HAHUS] — BOKHEHIIMX (DaKTOB, MOHATHH, XUMUUYECKUX 3aKOHOB M TEOPH, sI3bIKA HAYKH, a TaKoKe
JIOCTYITHBIX yJaIuMcst 0000IIECHUI MIUPOBO33PEHIECKOTO XapaKTepa;
pa3BUTHE YMEHUI HAOIIOIATH U OOBSCHATh XUMUYECKUE SIBJICHHSI, IPOUCXOIAIIIE B JTA0OPATOpUH, HA
IIPOU3BOJICTBE, B ITOBCETHEBHOM KH3HU;

(hopMHpoBaHUE YMEHHI 0€30ITaCHOTO OOpAITICHHS C BEIIECTBAMH, UCTIONIB3YEeMBIMH TIPH BBITOJIHCHUH
HECJIOYKHBIX XUMHYECKHX OITBITOB U B TIOBCETHEBHOM KU3HHU;

BBIPA0OTKY y YYaIlMXCS TTOHMMAHUSI OOIIECTBEHHOM TMOTPEOHOCTH B PA3BUTHH XHUMHH, a TAKKe
(opMUpOBaHME Yy HUX OTHOIIEHUS K XMMHH KaK BO3MOXKHOM OONacTy Oyaymied MpaKkTUYecKOM
JESITENTbHOCTH;

Pa3BUTHE JMYHOCTH OOYYAIOLIMXCS, WX WHTEIUIEKTyaJIbHOE M HPABCTBEHHOE COBEPILIEHCTBOBAHUE,
(opMHpPOBaHUE Y HUX TYMAHUCTUUECKUX OTHOIIEHUH 1 SKOJIOTMYECKH LIETIeCO00pa3HOro MOBEICHNS B
OBITY U TPYIOBO# IESITETTHHOCTH.

Pabouas mporpamma mnpeqHazHaueHa Uil W3Y4YE€HHsS XMMHHM B 8 Kiacce  OCHOBHOM
obmeoOpazoBaTenbHONM mKOJIbI 10 yueOHUKY O.C. ['abpuensna «Xumus. 8 kmacey. Jpoda,
2015. VYuebuuk cootBercTByeT dDenepaibHOMy TOCYAapCTBEHHOMY 00pa30BaTeIbHOMY
CTaHJapTy OCHOBHOTO 0O0IIero o0pa3oBaHus 10 XUMHUH U PEaTH3yeT aBTOPCKYIO NMPOTPaMMy
O.C. TaOpuensna. Bxomut B (enepanbHblii INepedyeHb Y4EOHMKOB, PEKOMEHJIOBAHHBIX
MunuctepctBoM o00pa3zoBaHus M Hayku Poccuiickoit ®enepanuu K HUCHOJIB30BAaHUIO B
o0pa3oBaTesIbHOM Ipoliecce B 0011e00pa3oBaTeNbHbIX yUpexaeHusx, Ha 2015-2016 yueOHbIit
roa, YueOnuk wumeer rpud «PexomeHmoBaHO MUHUCTEPCTBOM 0O0pa30BaHUS W HAYKH
Poccuiickoit deneparumy.

MecTo y4eOHOro nmpeaMera B y4eOHOM IIaHe

Cormacao denepanpbHoMy 0a3ucHOMy ydeOHOMY IIaHY JaHHash pabodas MmporpaMma
MpeAyCMaTPUBAET OPraHU3AIINIO Mpollecca 00ydeHus B o0beme 68 yacoB (2 yaca B HECIIO).
[IporpamMma HampaBjieHa Ha (OpPMHUpPOBAaHUE Y4eOHO-YIPABICHYECKUX YMEHUNW M HaBBIKOB,
y4eOHO-KOMMYHHKATHUBHBIX, y4eOHO-MH(OPMAIMOHHBIX YMEHHIl M HaBBIKOB, pa3BHUTHE
JIOTUYECKOTO  MBIIUIEHUST HAa  OCHOBEe  (GOpPMUPOBAHMS  YMEHHH  CpaBHUBATb,
KJ1acCU(UIIMPOBATH, 00001IaTh, JeaTh BBIBO/IbI, aHATU3UPOBATH, COTIOCTABIISTD.
[IporpamMma mocTpoeHa ¢ y4eToM peanu3alii MEeXKIPeIMETHBIX CBs3ei ¢ KypcoMm (u3uku 7
KJ1acca, rJie U3y4aroTcsl OCHOBHBIE CBEICHUS O CTPOCHUH MOJIEKYJ M aTOMOB, M OHMoJIoTUN 6—
9 kiaccoB, Tlie JaeTcsi 3HAKOMCTBO C XMMHUYECKOW OpraHu3aluei KIETKH U MPOLECCaMU
oOMeHa BEIECTB.

3HAYUTENILHOE MECTO B COJIEP’KaHUU Kypca OTBOAMTCS XUMUUYECKOMY dKcepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTh (POPMUPOBATH Y yHaLTUXCS CIICHUATbHBIC PEMETHBIC YMEHHUS:

— paboTath C BEIIeCTBAMU;

—  BBIMNOJHSATH MPOCThIE XUMUYECKHUE OTIBITHI,

— YYUT UIKOJBHHUKOB O€30MacHOMY M OKOJOTMYECKH TPaMOTHOMY OOpalieHHIo ¢

BEI[ECTBAMU B OBITY M Ha MPOU3BOJICTBE.

IleHHOCTHBIC OPHEHTHPHI COACPKAHUA Y4eOHOr0 MpeaMeTa, Kypca

LleHHOCTHBIE OPUEHTHPBI Kypca XUMHUH B OCHOBHOM ILIKOJIE ONPENENAIOTCs Ceru(uKoi
XMMUU Kak HaykH. [IoHATHE «IEHHOCTH» BKIIIOYAET €AMHCTBO OOBEKTUBHOIO (CaM 00BEKT) U
CyObEKTUBHOTO (OTHOIIEHHE CyObEeKTa K OOBEKTYy), MOITOMY B KauyecTBE IIEHHOCTHBIX
OPUEHTUPOB XMMHUYECKOTO 00pa30BaHUs BBICTYNAIOT OOBEKTHI, M3ydaeMble B Kypce XUMUH, K
KOTOpOoMy y oOyuaromuxcs (opMupyercs HEHHOCTHOe oTHomeHue. IIpu sTom Bemyiyro
pOJIb UTPAIOT MO3HABATEIbHBbIC IIEHHOCTH, TaK KaK JAaHHBIM y4eOHBIH MpeaMeT BXOJUT B
rpynny NpeAMETOB I[03HABAaTEIbHOTO LMKIA, TJaBHAs 1Edb KOTOPBIX 3aKIOYaeTcss B
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HM3YYEHUU MIPUPOIBL.

OCHOBy IIO3HAaBATCJIbHBIX LIeHHOCTeﬁ COCTAaBJISIFOT HAYYHBIC 3HAHHA, HAYYHBIC MCTO/bI
MMO3HAHUS, a IICHHOCTHBIC OpHEHTalluu, (QopMHpyeMble Yy OOYYaromMXCS B MPOIECcce
HU3YUCHUA XUMHU, IPOABIIAKOTCA:

— B IPU3HAHUKW L[OCHHOCTU HAYYHOI'O0 3HAHHA, CIro HpaKTquCKOﬁ 3HAa4YUMOCTH,

JOCTOBEPHOCTH;
— B IIEHHOCTHU XUMHUYCCKHUX MECTOO0B UCCJICAOBAaHUA JKHUBOHU ¥ HEXKUBOU IMPpUPO LI,
— B TIOHMMAaHUHU CJIOXXHOCTH M TPOTHBOPEYMBOCTH CaMOTO IpOIecca TO3HAHUSA Kak
HU3BCHHOI'O0 CTPEMIICHUA K HCTHUHEC.
B kadecTBe OOBEKTOB IIEHHOCTEH Tpyna W ObITa BBICTYMAIOT TBOPUYECKAs CO3WAATEIbHAsS
JACATCIBbHOCTD, 3}10p0BI:II>i 06p33 JKM3HH, a HNCEHHOCTHBIC OPHUCHTAIWU COACPKAHUA KypcCa
XMUMHHM MOTYT pacCMaTpUBaThCs Kak pOpMUPOBAHUE:
YBAXKUTCIIBHOTO OTHOIICHUSA K COSHH&TGHLHOﬁ, TBOpquKOfI JCATCIBbHOCTH,
MOHUMaHU He0OXO0AMMOCTH 3/J0POBOTO 00pa3a KU3HHU;
— moTpebHOCTH B O€3YCIIOBHOM BBITIOJHEHWH TPaBUII O€30MaCHOTO HCIOJIb30BAHUS
BCIIICCTB B HOBCG}IHCBHOﬁ JKU3HU,

— CO3HaTENBHOTO BRIOOPA Oymyiiei mpodeccnoHanbHON ASSITEIPHOCTH.

Kypc xumun o0nanaet BO3MOKHOCTAMU JUTsl GOPMUPOBAHHSI KOMMYHUKATUBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIIOT TIPOIlECC OOIINCHHS, TpaMOTHAas pedb, a I[EHHOCTHBIC
OpUCHTAIHUU HAITPABJICHBI HA BOCIIUTAHUC Y YUAIlIUXCS:

— IIPAaBHUJIBHOI'0 MCIIOJb30BaHUA XUMHUYECKOU TEPMUHOJIOTUH U CUMBOJIMKH,

- HOTpe6HOCTI/I BECTU JOUaJIOr, BBICIIYHIMBATb MHCHHE OIIIIOHCHTA, Y4YaCTBOBATHL B

JIMCKYCCHU;

— CHOCcOOHOCTH OTKPBITO BBIPAXKAaTh W apryMEHTHPOBAHO OTCTaMBAaTh CBOIO TOYKY

3pEeHHS.

esn u3yyenunsi yueOHOro Kypca xummuu B 8 Kiiacce:

— OCBOEHHE B@KHEWIIMX 3HAHUW OO OCHOBHBIX MOHSTHUSIX M 3aKOHaX XHUMHH,
XUMHYECKOM CUMBOJIMKE;

— OBJIaJICHHE YMEHHUSIMHU HaOMI0JaTh XUMHUYECKUE SIBJICHUS, MPOBOJIUTH XUMHMUYECKUN
9KCIIEPUMEHT, MPOU3BOJUTH pacueThl HA OCHOBE XMMHMUYECKUX (DOpPMyN BELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

— pa3BUTHE TO3HABATEJIBHBIX HMHTEPECOB U MHTEIUIEKTYallbHBIX CIIOCOOHOCTEH B

Imponecce IIPpOBCACHUA XUMHYECKOI'O OKCIICPUMCHTA, CaMOCTOATCIIBHOT'O
IIpuo 6peTeHI/I5[ 3HaHUM B COOTBETCTBHU C BO3HUKAKOIMMMH  KU3HCHHBIMU
l'IOTpC6HO CTsAMU,

— BOCMIHTaHHE OTHOUICHMS K XMMHH KaK K OJHOMY U3 QyHIAaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DIIEMEHTY 00IIe4eTIOBEYEeCKON KyIbTYpHI,

— TpUMEHEHHUE TMOJYYCHHBIX 3HAHUHW M yMEHUH s Oe30MacHOro HCIOJBL30BaHUS
BEII[ECTB U MaTepHalioB B OBITY, CETLCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PELICHUS
MPAKTUYECKUX 3aJad B TOBCEIHEBHOM JKWU3HU, MPEIYNPEKICHUS SBICHUM,
HaHOCALIUX BPEJl 3I0POBBIO YEIOBEKA U OKPYKAIOLIEH Cperie.

3agaum y4eOHOro Kypca:

— (opmupoBaHue y ydalMxcs 3HAHUM OCHOB HayKHM — BaXXHEWIIMX ()aKTOB, MOHSITHH,
3aKOHOB U TEOpUH, XMMHMYECKOTO S3bIKa, IOCTYNMHBIX OOOOIIEHHWH M TOHATHH O
MIPUHIMIIAX XUMUYECKOTO IPOU3BOJICTBA;

— pa3BUTHE YMEHHUH paboTaTh C BELIECTBAMH, BBIIOJHITH HECIOXKHbIE XUMHYECKHE
OMBITHI, CcOONIOJATh MpaBHJa TEXHUKH O€30MaCHOCTH, TIPaMOTHO MPUMEHSThH
XUMUYECKHE 3HAaHUS B OOLICHUHU C IPUPOJION;

— PpacKpbITHE POJIM XUMHUHU B PELICHUHU TI00aTbHBIX TPOOJIEM YeIOBEUECTBA;



pa3BUTHE JHUYHOCTH OOydarommxcs, (HopMHUpOBaHHE Yy HHUX T'yMaHHCTHYECKUX
OTHOIIECHUH M SKOJIOTUYECKU IIeJIECO00Pa3HOTO MOBEACHHUS B OBITY W B TPYIOBOM
NEATENBHOCTH.

JINYHOCTHBIMH pe3yJIbTATAMH H3Y4€HHUs IIpeaMera «XuMus» B 8 Kiacce SBISIOTCS
CIIEAYIOIIAE YMEHHUS:

OCO3HaBaTh €IUHCTBO M LEIOCTHOCTh OKPYXKAIOIIEr0 MHpPA, BO3MOKHOCTH €ro
[I03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JIOCTHKEHUI HAyKU;

MOCTENIEHHO BBICTPAauBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE:  OCO3HABaTh
NOoTpeOHOCTh W TOTOBHOCTH K CaMOOOpa3oOBaHHMIO, B TOM YHCIE M B pPaMKax
CaMOCTOSATEIILHOM JACATCIIBHOCTH BHE IIIKOJIBI,

OLCHUBATb JXU3HCHHBIC CHUTyallUW C TOYKH 3PCHUA 0e30I1acHoOro 06pa3a KHU3HU U
COXPaHEHUS 3/I0pOBBS;

OIICHUBATH DKOJIOTHUECKHI pHUCK B3aMMOOTHOIITEHWI YeIOBEKa 1 IMprUpOakI.
@OpMHpOBaTB 9KOJIOTUYCCKOC MBIIIJICHUEC: YMCHUC OLICHHUBATH CBOIO ACATCIIBHOCTD U
MOCTYIKU JPYTUX JIFOAEH C TOUKU 3PEHUS COXPAHEHUsI OKPYKaIOIIEel Cpeibl - TapaHTa
YKU3HU U Ojaromnosy4us Jroaeil Ha 3emue.

MeTanpeaMeTHBIMH pe3ybTaTaMH U3yueHUs Kypca «XUMUS» sBisieTcs GOpMUPOBaHHE
YHHUBEpCaJIbHBIX yueOHbIX AericTBuil (YV]).

Perynsatusnsie YV /I:

CaMOCTOSITENIbHO OOHAPYKUBATh U (HOPMYIUPOBaTh YUeOHYIO MPOOIEMY, ONPEIEATh
1IeTTb y4eOHOM eI TeIbHOCTH;

BBIJIBUTATh BEPCHH PEIICHUS IPOOIEMBI, 0CO3HABAaTh KOHEUHBIH Pe3yNbTaT, BEIOUPATh
U3 MIPEUIOKEHHBIX U MCKATh CAMOCTOSITEIFHO CPE/ICTBA TOCTHKCHUS 1ICITH;
COCTaBJIATH (MHAMBUAYATHHO WIIM B TPYIITIE) IJIAH PEIICHUS TIPOOJIEMBI;

paboTass 1Mo TUIaHy, CBEpSATh CBOM JCWCTBUS C IIENBI0 W, TPH HEOOXOIUMOCTH,
WCTIPABJISTh OMIUOKH CaMOCTOSITEIIBHO;

B JTMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIIEHO BHIPAOOTAaHHBIC KPUTEPUHT
OIICHKH.

Ilo3naBarensubie Y Y/

aHAJIM3UPOBATh, CPAaBHMUBATh, KiaccuduuupoBatb M 0000maTh (DAKTHI U SBIICHUS,
BBISIBIISITh MX IPUUMHHO-CJICICTBEHHBIE CBSI3H.

OCYILIECTBIISITh CPABHEHHE, KIACCH(PHUKAIUIO, CAMOCTOSITENILHO BHIOMpAsi OCHOBAHUS U
KPUTEPUH JUIA YKa3aHHBIX JIOTHUECKUX OIepalluii;

CTPOUTH JIOTUYECKOE PpACCYXKICHHE, BKIIOYAIOIIEe YCTAHOBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH.

CO3/IaBaTh CXEMAaTUYCCKHE MOJICIHA C BBIJICJICHUEM CYIIECTBECHHBIX XapaKTCPUCTHUK
oOBeKTa.

COCTaBIISATh TE3UCHI, PA3JINYHbIC BUbI IUTAHOB (MPOCTHIX, CIOKHBIX U T.I.).
peoOpa3oBbIBaTh HHGOPMAIIMIO M3 OJTHOTO BHJA B APYroil (TabIuIly B TEKCT U Tp.).
YMETb OMpeAeNsATh BO3MOXHBbIE MCTOYHUKH HEOOXOJMMBIX CBEIEHUH, MPOU3BOJIUTH
MOUCK MH(POPMAIUH, aHATU3UPOBATH U OIEHUBATh €€ TOCTOBEPHOCTD.

KommynukatusHble YV /I:

CaMOCTOSITEJIbHO OPraHM30BBIBATH Y4eOHOE B3aMMOJIEHCTBUE B rpymie (OnpeaensiTh
oO11ue 1enu, pacrpenessaTh poJid, JOTOBAPUBATHCSA APYT C APYIOM U T.11.).

HpeZ[MeTHbIMI/I pe3yJdbTaTaMi U3YydCHUA MTPEAMETA ABJIAIOTCA CICAYIOINNE YMEHU !



1) oco3HaHHUE POJIH BEIICCTB:
— OMpEAeNsTh POJIb Pa3IMYHBIX BEHIECTB B IPUPOJIC U TEXHUKE,
— OOBSICHATH POJIb BEHIECTB B KX KPYTrOBOPOTE.
2) pacCMOTPEHHE XMMHYECKHX MPOIIECCOB:
— MPUBOJUTH MPUMEPHI XUMHYECKUX IPOIIECCOB B IPUPOJIC;
— HaxOJUTh YEpPThI, CBUACTCILCTBYIONIME 00 OOMMX MPU3HAKAX XHUMHYECKUX
MIPOIECCOB M UX PA3TUIHSIX.

3) HCIMOIb30BaHKEe XMMHUYCCKUX 3HAHUN B OBITY:

—0OBSCHATH 3HAUCHUE BEIICCTB B KU3HU U XO3SHCTBE YEIIOBEKA.

4) 0OBSCHITH MUP C TOUKH 3PCHUS XUMUU:

— TIEPEYHCIIATh OTINIUTEILHBIC CBOMCTBA XUMHUYECKHUX BEIIECTB;
— pa3nu4aTh OCHOBHBIE XUMUYECKHUE TTPOTIECCHI;

— ONpEeNeNSITh OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX BEIIECTB;

— TOHUMAaTh CMBICII XHMHYECKUX TEPMHUHOB.

5) oBnajieHue OCHOBAMHU METOJIOB MTO3HAHMUS, XapaKTEPHBIX JIJISI €CTECTBEHHBIX HAYK:

— XapaKTepu30BaTh METOJbIl XWMHYECKOW Haykh (HaOJIIOJIeHUE, CpaBHECHHE,
IKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B IIO3HAHUU TIPUPO/IBI;

— TPOBOJUTH XUMHUYICCKHE OIBITHI H SKCIIEPUMEHTHI K OOBSICHSATH UX PE3YIbTATHI.

6) yMeHHe OlleHHBATh MOBEACHHUE YeI0BEKa C TOYKH 3PEHHUS XUMHUYECKON 0e30MacHOCTH

10 OTHOIIEHUIO K YSJIOBEKY U TIPHPO/IC:

— HCIIOJIb30BaTh 3HAHHUS XUMUU TPU COOJIOACHUH TPABUII HCIIOJIB30BAHMS OBITOBBIX
XHUMHYECKUX TPENaparosB;

— pa3nu4aTh OMAcHBIC U OE30TaCHBIC BEIIECTBA.

PaGowas mporpamMMa mocTpoeHa Ha OCHOBE KOHIICHTPHYECKOTO TOAXO0Ma. ITO
JOCTUTAETCS IyTEeM BBIYJICHECHUS IUIAKTHYECKOW CIUHHIIBI — XHUMHUYECKOTO JJIEMEHTa - U
JaTbHEWIEM YCIOKHEHHH M PACHIMPEHHH €€ 31eCh TaKOBBIMH BBICTYNAIOT (HOPMBI
CyIeCcTBOBaHUSI (CBOOOJHBIE aTOMBI, TPOCThIE M CJOXKHBIE BelIecTBa). B mporpamme
YUYHUTBIBACTCS peau3aius MEXIPEIMETHBIX CBsi3el ¢ KypcoM (usuku (7 kiacc) U OMOJIoTun
(6-7 kmaccel), rme daeTcs 3HAKOMCTBO C CTPOCHHEM aToOMa, XMMHYECKOH OpraHu3anueit
KJICTKH U TIpOIleccaMi OOMEHa BEIECTB.

OcHoBHOW (opMOH OpraHu3auu y4eOHOTO TMpollecca SBISETCS KIACCHO-YPOYHAs
cucremMa. B kadecTBe MOTOJIHHUTENBHBIX (OpPM OpraHuzaiuu 00pa30BaTEIBHOTO Mpollecca
UCTIOJB3YeTCS CHUCTEMa KOHCYJIBTAllMOHHOW TOJICPKKH, WHAWBUIYAILHBIX —3aHATHIA,
CaMOCTOSITENIbHAsT paboTa yYaluxcsi ¢ HMCIOJIb30BAaHHEM COBPEMEHHBIX WH(POPMAIMOHHBIX
TEXHOJIOTHUH.

[IpeoOnanaromeit GopMoit KOHTPOJISI BBICTYHAOT MUCbMEHHBINH (CAMOCTOSITEIIBHBIC U
KOHTpPOJIbHBIE Pa0OTHI) U YCTHBIN onpoc (cobeceoBaHme).

Conepxanue padoyeil nporpaMMbl Kypca XuMum 8 Kiacca

Beenenue. Ilepponauyanbubie xumuueckue mousaTus (5 vacos)

XUMHsI — HayKa O BEIIEeCTBaX, MX CBOMCTBAX M MPEBPAILIEHUIX.

IloHATHE O XMMHYECKOM 3JIeMEHTe M (popMax ero CylecTBOBAaHHUSA: CBOOOJHBIX aTomax,
MIPOCTBIX U CJIOXKHBIX BELIECTBAX.

IIpeBpaienus BemecTB. OTIMYMEe XUMHUUECKUX peakiii oT ¢pu3ndeckux sBieHuil. Poib
XMMUU B J)KU3HU YeoBeKa. XeMopuaus u xeModoous.

Kpartkue cBeneHUs U3 MCTOPUU BO3HUKHOBEHHUS M pa3BUTUS XUMHH. [lepuon anxumuu.
[Tonstne o ¢unocopckom kamue. Xumuss B XVI B. PazButue xumum Ha Pycu. Poib
OTEYECTBEHHBIX YUECHBIX B CTAHOBJICHHM XUMHUYECKON Hayku — paboTsl M. B. JlomoHOCOBa,
A. M. byrneposa, [I. 1. Menzaeneesa.

XuMHUYecKasi CHUMBOJIMKA. 3HAKM XUMHYECKHX 3JIEMEHTOB U IPOUCXOXKICHHE HX
Ha3BaHui. Xumuueckue Gpopmyinsl. Muaekcel 1 kod¢ppuientsl. OTHOCUTENbHBIE aTOMHAS U
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MOJIEKYJIsIpHAs Macchl. PacdeT MaccoBOM [OMM XMMHYECKOTO 3JeMEHTa Mo Qopmyie
BEILIECTBA.

[Tepuonnueckas cucremMa xumudecknx sneMeHToB [l M. MenpeneeBa, ee CTpyKrypa:
Masible U OOJIbIINE MEPHOIBI, TPYIIBI U MOATPYIIbI (TIaBHas u nodoyHast). [lepuoanyeckas
CHUCTEMA KaK CIIPaBOYHOE IOCOOME JUIsl MOJIyYEHUS CBEACHHUH O XMMMUYECKUX DSJIEMEHTaXx.
IIpakTuyeckas padora Nel «IIpuemsl oOparieHus ¢ 1a00paTOPHBEIM 000PYIOBAHHEM

Pacyernble 3a1a4n.

1. HaxoxxJ1eHue OTHOCHUTEIbHONM MOJIEKYJISPHOM MAacchl BELIECTBA IO €r0 XMMHYECKOMN

dbopmyie.

2. BpramcneHne MaccoBO# J10JIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 €r0 popMyIie.

Yyamuecss AOKHBI 3HATH: OINPEICICHUE BAXXKHEHIIMX IIOHATUNA KakK, IPOCTbIE M
CIIOKHBIE BEHIECTBA, XMMHUYECKHMU JJIEMEHT, aTOM, MOJEKYJIA. pa3jindaTb IOHATHS
«BEILECTBO» U «TEJIO», «IPOCTOE BEUIECTBO» U «XUMHUYECKHM 31emMeHT». OmnpeneneHue
XUMHUYECKOM (opMyibl BellecTBa, (OPMYIUPOBKY 3aKOHAa IOCTOSHCTBA COCTaBa. 3HAKU
nepBelXx 20 XUMUYECKMX 3JeMeHTOB. lloHMMaTh W 3amuChIBaTh XUMHUYECKHE (OPMYJIBI
BemecTB. [IpaBuia TexHUKH 0€30MacHOCTH IIpU paboTe B XUMUYECKOU JabopaTtopuu.

YMerb: OTIMYATh XUMHUYECKHE pEAKIUH OT (Qu3ndeckux sBieHuid. Mcmosb3oBarh
NpUOOpeTEHHBIE 3HAHMS s 0e30macHOro oOpallleHusi C BEUIeCTBAaMH M MaTepualaMH,
9KOJIOTHYECKH T'PAaMOTHOTO IOBEJICHUSI B OKPYKAOLIEN Cpesie, OLIEHKH BIUSHHUS XUMHYECKOTO
3arps3HEHUsT OKpPYXKAIOIIEH cpeapl Ha Opranm3M 4enoBeka. OnpenensaTe MNOJIOKEHHE
XUMHUYECKOTO 3JeMeHTa B Ilepumonnueckoll cucTeMe. Ha3blBaThb XUMHUYECKHE DIJIEMEHTHI.
Onpenensarb COCTaB BEIIECTB MO XMMHUYECKON (QopMmyse, MPUHAAICKHOCTh K MPOCTHIM U
CIIOHBIM BeIleCTBAaM. BBIYMCIIATH MacCOBYIO JOJI0 XMMHYECKOrO 3JeMeHTa 1o (opmyse
COCIMHEHMUS.

Tema 1. ATOMBI XMMUYECKHX IJIEMEHTOB (/0uacos)

ATOoMBI Kak ¢opma CYIIECTBOBAHHS XMMHYECKHX 3JeMEHTOB. OCHOBHBIC CBEICHHS O
CTPOCHHMH aTOMOB. JloKa3aTenbCTBa CIIONKHOCTH CTpoeHHs atoMoB. OmbiTel Peszepdopna.
[InanerapHast MOJIETIb CTPOEHUS aTOMA.

CocTtaB aTOMHBIX SJIep: MNPOTOHBI M HEWTpOHBI. OTHOCUTENbHAsT aTOMHas Macca.
B3anmocCBsI3b NOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIbHASI aTOMHas Macca». MI3MeHeHue
YHUCJIa IPOTOHOB B sIpe aToMa — 00pa30oBaHUE HOBBIX XUMUUYECKHX 3JIEMEHTOB. M3MeHeHne
YuCjia HEUTPOHOB B sApe aromMa — oOpa3oBaHue H30TONOB. COBpPEMEHHOE OTMpEIeICHUE
MOHATUSA «XUMHUYECKH d3jieMeHT». M30Tombl Kak pa3HOBUJIHOCTH aTOMOB OJHOTO
XUMHYECKOI'0 dJIEMEHTA.

OnekTpoHbl. CTPOCHHUE AJIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 31eMeHTOB Ne 1-20
nepuoauueckor cucteMsl JI. M. Menneneesa. [loHsiTue 0 3aBEepIIEHHOM W HE3aBEPIICHHOM
AIIEKTPOHHOM CJI0€ (PHEPTeTUYECKOM YPOBHE).

[lepuonnueckass cucrema xuMuueckux osyemeHToB JI. M. MenpaeneeBa U CTpoeHUE
aTOMOB: (DM3UYECKUN CMBICT TOPSAIKOBOTO HOMEpPA JIIEMEHTa, HOMEpa TPYIIbI, HOMEpa
Mepuoa.

N3meHeHune uncna 37eKTPOHOB HA BHEUIHEM 3JIEKTPOHHOM YPOBHE aToMa XUMHUYECKOIO
areMeHTa — o0pa3oBaHUe MOJIOKUTEIBHBIX U OTPUIIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aToMaMd  METaVIOB M HeMmeTawioB. [IpuumHBI  HW3MEHEHHS]  METaNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB B EPHOIAX U TPYIIIAX.

O6pazoBanue O6uHapHbIx coeauHeHuil. [lonaTtue 06 noHHOM cBsizu. Cxembl 0Opa3oBaHUS
HOHHOM CBS3M.

B3aumoseiicTBe aTOMOB XHUMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MeEXAy co0oi —
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJd TMPOCTHIX BemecTB. KoBalieHTHas HeMmoJsspHas
XUMHYECKasi CBSA3b. JIEKTPOHHBIE U CTPYKTYPHBIE POPMYIIBIL.



B3aumojieiicTBE aTOMOB XHUMHUYECKHX JJIEMEHTOB-HEMETAJUIOB MEXAYy CO00i —
oOpa3oBaHuEe OWMHAPHBIX COCTUHEHHH HEMETAJIOB. DIEKTPOOTPUIATEIBHOCTh. [loHsITHE O
KOBAQJICHTHO! IOJISIPHOM CBSA3U.

B3aumoeiicTBE aTOMOB XMMHYECKHX O3JEMEHTOB-METAUIOB MEXIy COO0OM —
o0pa3oBaHNE METAUIMYECKUX KPUCTALIOB. [TOHATHE O METAJUTMYECKOH CBSI3H.

JdemoncTpauuu. Mojenu aToOMOB XMMHYECKHX 3ieMeHTOB. llepuonnueckas cucrema
xuMmudeckux anemeHToB J[. Y. Menieneena.

Yuamuecsi [0JKHBI 3HATh. OIPEACIICHUE TIOHATHS «XUMHYECKHH  DJIEMEHT,
dbopmymupoBky [lepuoandeckoro 3akoHa, ONPEACICHUE TAKMX MOHSATHH KaK «XHMHYSCKast
CBSI3bY», KHOH», KAOHHAS CBS3bY, ONPEICICHNE METAUIMUYECKOU CBSI3HU.

YMeTh: 00BACHATh PU3NICCKUI CMBICIT aTOMHOTO ( TIOPSKOBOTO) HOMEpPa XUMHUYECKOTO
anemeHTa. OOBACHIATh (PU3UUYECKUM CMBICT HOMEpA TPYIIBI U MEPUOJIA, COCTABIIATH CXEMBI
ctpoennst atomMoB mepBbix 20 osnementoB I[ICXD .M. MenneneeBa. OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB AJIEMEHTOB B MpEJEIaX MaJIbIX MEPHOJIOB U TIIaBHBIX
noarpym. XapakTepu3oBaTh xumudeckue eMeHTs! ( oT H 1o Ca) Ha 0CHOBE UX MOJIOKEHUS
B [ICXD u ocobeHHocTeil cTpoeHus ux aroMoB. OmnpenensTh TUIIBI XUMHUYECKUX CBSA3CH B
COCTMHECHUSIX.

Tema 2. IIpocTsie BemecTBa (7 uacog)

[TonoxeHrne METAIJIOB ¥ HEMETAJIJIOB B MEPUOIUUECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
. W. Menneneea. BaxkHelmme MNpoOCThIE BEIIECTBA — METAJUIbL: JKEJIE€30, aJtOMUHUM,
KaJIbIIMH, MarHuid, HaTpui, kanuii. O0me Gu3naecKkue CBONCTBA METAJIJIOB.

Baxneiimme mpocThie BemecTBA — HEMETaUTbl, 00pa3oBaHHBIE aTOMaMH KHCIIOPO/a,
BOJIOpOJA, a30Ta, cephl, pocdopa, yriaepoaa. CriocoOHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX MPOCTBHIX BEIIECTB — aJUIOTPOMNUS. AJUIOTPONHBbIE MOIUPUKAIUN
kuciaoponaa, (ochopa u onoBa. Meramnuueckue M HEMETAIUIMUECKHE CBOMCTBA MPOCTHIX
BeecTB. OTHOCUTENIBHOCTD JICJIEHUS TPOCTHIX BEIIECTB HA METAJUIBI M1 HEMETaIIbI.

[Tocrosnnas ABoraapo. KosmuectBo BemiectBa. Mosb. MousipHass Macca. MoJtsipHBbIi
o0beM razoo0Opas3HbIX BellecTB. KpaTHble eIMHUIBI KOJIMYECTBA BELIECTBA — MUJUIUMOJb U
KUJIOMOJIb, MIUIUMOJISIPHAsE M KWJIOMOJIIpHAsT MAacChl BEIIECTBA, MUJUIUMOJISIPHBIA U
KUJIOMOJISIPHBIN 00bEeMbI Ta3000pa3HbIX BEIIECTB.

Pacyerbl c uHCHOJIbB30BaHWEM MOHATUN «KOJIMYECTBO BEILECTBA», «MOJISIpHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSIHHAS ABOTAIPO».

PacuerHble 3a1auu. 1. Boruncienue MOJISpHON Macchl BEIIECTB MO0 XUMUYECKUM (hopMysiam.
2. PacueTsl ¢ UCHOJB30BAaHUEM IOHATUN «KOJMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00bEM Tra30B », « OCTOSIHHAS ABOTaApO ».

Jemouncrpanuun. [Tomyuenune o3ona. OOpa3ipl 6e10ro u ceporo ojioBa, O0€JI0ro U KpacHOro
dbocdopa. Hexotopsle MeTamabl U HEMETaUIbl KOJIWYECTBOM BemiecTBa 1 Moib. Mojenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEUIECTB.

Tema 3. CoennHeHnsi XMMHYeCKHX 3J1eMeHTOB (14 yacoB)

Crenenp okucinenus. OnpeeneHHe CTENEHH OKHMCICHHS HJIEMEHTOB IO XHMHYECKOM
¢dopmyne coeaunenus. CocraBieHue (opMyn OMHApHBIX COEITMHEHHMH, OOmMH crnocod Hux
Ha3blBaHUA. BUHapHbBIE COETUHEHUS: OKCUABI, XJIOPHUAbL, cylbhuabl u ap. CocTaBieHHe UX
¢opmyn. [lpencraBurenn OKCHIOB: BOJA, VYIVIEKUCHIBIM Tra3 W HerameHas MH3BECTb.
[IpencraBuTenu NeTy4rX BOJIOPOIHBIX COETMHEHMI: XJIOPOBOAOPO M AMMHAK.

OcHoBaHMsI, MX COCTaB M Ha3BaHMs. PacTBopuMocTh OcHOBaHuUM B Boje. Tabmuma
pacTBOPUMOCTH TUAPOKCUIOB W coieid B Boje. IlpencraBurtenu 1menodend: THIPOKCHIBI
HaTpus, Kaaus U Kanblius. [oHATHE O KauecTBEHHBIX peakuusx. MHaukatopsl. M3meHenue
OKpAacKy MHJIMKATOPOB B ILEJIOYHOI cpefe.

Kucnotsl, ux cocraB um HaszBanus. Knaccudukauusa xucnot. IlpeacraButenu KUCIOT:
cepHasl, CoJIsiHas M a30THasl. MI3MeHeHue OKpacku MHIMKAaTOPOB B KUCIOTHOM cperie.



Conu kak MpoU3BOJIHBIE KUCIOT U OCHOBaHUU. VX cocTtaB u Ha3zBaHus. PacTBopuMOCTh cosieit
B Bojie. [IpencraBurenu coeid: Ximopua HaTpusi, KapOoHAT U Gocdar KambIus.

Amop(dHBIE 1 KPUCTAIITUYECKHIE BEIIESCTBA.

Me)MOJIEKYIApHbIE  B3aUMOACUCTBUS. THUIBI KPUCTAIUIMYECKUX PELIETOK: HOHHAs,
aTOMHasi, MOJIEKYJISIpHAasT M METaJUIMuecKas. 3aBUCHUMOCTb CBOWCTB BEIIECTB OT THUIIOB
KPHUCTAJUIMYECKUX PEMIETOK.

BemectBa MONEKYIIPHOTO U HEMOJIEKYJISAPHOTO CTPOCHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
JUISl BEIIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

Uucteie BemiectBa U cMecu. [Ipumepbl >KHIKHX, TBEPABIX M Ta3000pa3HBIX CMECEH.
CBolicTBa YHCTHIX BelecTB M cMeceil. X cocraB. MaccoBast 1 00beMHas 10U KOMIIOHCHTA
cMmecH. PacueTsl, CBSI3aHHBIC C HCIIOJIB30BAHUEM IMOHSTHUS «TOJIS».

Pacuernnle 3agaun. 1. Pacuer MaccoBoi 1 00BEMHON 10JI€li KOMIIOHEHTOB CMECH BEILECTB.
2. Bpluucienne MaccoBOM JOJM BEIIECTBA B PACTBOPE MO M3BECTHOW MAacce pacTBOPEHHOTO
BEIlleCTBA M Macce pacTBOpHTENd. 3. BbplumciieHHe Macchl pacTBOPSEMOTO BeEIIEeCTBAa M
pacTBopuTens, HEOOXOAMMBIX I IPUTOTOBIEHHS OIPENEIEHHOM Macchl pacTBopa ¢
W3BECTHOM MacCOBOM JI0JIEH PaCTBOPEHHOIO BEUIECTBA.

JdemoncTpanuu. OOpa3nbl  OKCHIOB, KHCJIOT, OCHOBaHWM U  cojeid. Moaenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUJa HaTpus, anmasza, okcuna yrieponaa (1V). B3peiB cMmecu
BOJIopoja ¢ Bo3ayxoMm. CriocoObl pa3aeneHus cMeced. J[ucTuuismus BoIbl.

JlabopaTopubie omnbIThl. 1. 3HakOMCTBO € oOpa3laMu BEHIECTB pa3HBIX KJIaccoB. 2.
Paznenenue cmecei.

Yuyamuecsi 10/KHbI 3HATh: ONPECIICHUS CTETICHN OKUCIEHUS, AIEKTPOOTPHUIIATEIIBHOCTH,
OKCHJIOB, OCHOBAHHUH, KUCJIOT U COJIEH, KPUCTAIMYECKUX PEIIETOK, CMECEH, MAaCCOBOM WU
00BEMHOM JTOJIM PACTBOPEHHOTO BEIIIECTBA.

YMerb: omnpeneniaTb CTENEeHb OKHCIEHUS JJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
COCTaBNATH (POPMYNIBI COEIWHEHUW 1O CTENEeHH OKHUCIIEHUS, Ha3bIBaTh OWHApHBIE
coenuHeHus. OmnpenensaTh MPUHAAICKHOCTh BEIIECTB K KiaccaM OKCHUIOB, OCHOBaHHIA,
KHCJIOT W COJIeil, Ha3bIBaTh WX, COCTABJATH (POpMYINbl. 3HATh KaueCTBEHHBbIE PEaKIMH Ha
YIJEKUCHIBIA Ta3, pacro3HaBaHMs LIENOYe W KHUCIOT. XapakTepu3oBaTb U OOBSACHATH
CBOMCTBa BEUIECTB HAa OCHOBAHHWU BHJAa XUMHUYECKONW CBSI3W M THUIMA KPHUCTAJUIMYECKOM
peméTky. BeIYMCIATE MAaCCOBYIO JI0JIIO BEIIECTBA B paCTBOPE.

Tema 4. U3meHeHus, mpoucxoasiiiue ¢ BemecrBamu (134yacon)

[lonsiTve sBIEHUI KaK U3MEHEHHIA, TPOUCXOAAIIUX C BEIIECTBAMU. SIBICHUS, CBA3aHHbBIE
C M3MEHEHHEM KPHCTaJUIMYECKOTO CTPOEHHUS BEUIECTBA MPH MOCTOSHHOM €ro CocTaBe, —
¢buznueckue spreHus. DOu3nMYecKue SBICHHS B XUMUM: JAUCTUIIALHUSA, KpUCTALTU3aIUA,
BBITIAPUBAHKE U BO3TOHKA BEILIECTB, LICHTPU(PYTUPOBAHUE.

SIBneHusi, CBSI3aHHBIE C H3MEHEHHEM COCTaBa BEUIECTBA, — XWMHUYECKUE PEaKIUU.
[Ipu3naku u ycioBHsI TPOTEKaHUS XUMHUYECKUX peakuuid. Ilonarue o006 »9k30-
SHAOTEPMHUUECKUX peakusaxX. Peakuuu TopeHHs KakK YacTHBIM ciaydail SK30TepMHYECKHX
peakuii, IpOTEKAIOLINX C BBIECICHUEM CBETA.

3aKOH COXpaHEHHUS MacChl BeIIeCTB. XMMHUYECKHE YpaBHEHUs. 3Hau€HHE HHAEKCOB U
koa¢puimentoB. CocTaBieHHE YPaBHEHUH XUMUYECKUX PEAKITHI.

Pacyersl Mo XUMHUYECKHM YypaBHEHHsIM. PellieHue 3aqady Ha HaXOXJICHHE KOJMUYECTBA
BEI[ECTBA, MAcChl WM O0BbeMa MPOJAYKTa PEaKIMH IO KOJMYECTBY BEIIECTBA, MAcce WU
00beMy HCXOJHOTO BellecTBa. PacueTsl ¢ HCIOJIB30BAaHUEM MOHATHS <«IOJs», KOrna
MCXOJIHOE BEIIECTBO JAaHO B BHJE PacTBOpa C 3aJaHHONH MaccoBOW J0JIeH pacTBOPEHHOTO
BEIIIECTBA WM COAEPIKUT OMPECTICHHYIO I0JII0 TPUMECEH.

Peakuuu pasnoxkenusi. IloHATHE O CKOpPOCTM XUMHUYECKHX peakiuil. KaramuzaTopsl.
DepMeHTHI.



Peakiun coegunenus. Karanurtuyeckne u HekatanuTuueckue peakiuu. OOpatumbie U
HEOOpaTUMBIE PEaKITHH.

Peakuun 3amemieHus. ONEKTPOXMMUYECKHI  psl  HAOpPSHKEHUH  METAUIOB,  €ro
UCTOJB30BAHME JUISI TMPOTHO3UPOBAHMS BO3MOXKHOCTH MPOTEKAHHWS PEAKIUNA MEXIY
MeTaJUlaMU M PacTBOpaMH KHCIOT. Peakiiuu BHITECHEHUS OJJHUX METAJUIOB M3 PAaCTBOPOB UX
COJIEN PYTMMHU METaJIaMHU.

Peakiun oOmena. Peaknum HeWTpanm3amuu. YCIOBHS NMPOTEKAaHUS peakuuii oOMeHa B
pacTBopax 10 KOHIA.

Tumbl XUMUYECKHX pEaKmuid (M0 MPU3HAKY «UYUCIO W COCTaB HCXOIHBIX BEHICCTB U
MPOAYKTOB PEaKIMW») Ha MpUMEpe CBOMCTB BOJABL. Peakuusi pa3iokKeHHus — 3IIEKTPOJIH3
BOJbl. Peakunu coeiMHeHNs — B3aUMOJEHWCTBHE BOJIbI C OKCHJAMH METAJIJIOB M HEMETAJUIOB.
[TonsiTne «ruApoKCcHIBD). Peaknum 3ameneHusi — B3aMMOACHCTBUE BOJBI C IIEIOYHBIMH H
LIEJIOYHO3EMEIbHBIMU MeTajUlaMH. Peaknum oOmeHa (Ha mpuMepe Tuaposms3a cyinbduuaa
TIOMHUHMS U KapOKia KajabIus).

PacueTrnsble 3a1aun. 1. BrruncieHne no XMMHYECKUM YPaBHEHHSM MAacChl WIM KOJHYECTBA
BEIIIECTBA 10 W3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYMAIONIUX B
peaxuIo BEUIECTB UM MPOJYKTOB peakuuu. 2. Beiuucienne maccsl (KOJUYECTBA BEIECTBA,
o0bemMa) MpOAyKTa pEakIMH, €CIIM HM3BECTHAa Macca HMCXOJHOTO BEILIECTBa, COJEPI)KAIIEro
OTIPENICTICHHYIO JIOJII0 TipuMeced. 3. Brrumcienne macchl (KoJiMuecTBa BEIIECTBa, 00beMa)
MPOJIyKTa peaklMM, €cIU H3BECTHAa Macca pacTBOpa M MaccoBasl JOJS PAacTBOPEHHOIO
BEIIECTBA.

Jdemoncrpauuu. [Ipumepsl (u3UYecKux SBICHUI: a) TJIaBieHUE mapaduHa; 0) BO3TOHKA
noia wiM OEH30MHOW KHCIOTHI; B) PpAacTBOpEHHE IIepMaHraHata Kanus; T) Iuddysus
JYIIMCTHIX BEIIECTB C ropsAIeH IaMIIOUKH HakaluBaHus. [IpumMepbl XUMHUYECKUX SBJICHUN: a)
ropenue Marausi, gpocdopa; 6) B3auMOJACHCTBUE COJSTHON KHUCIOTHI C MPaMOPOM HJIA MEJIOM;
B) moJsryueHnue rugpokcuaa menu (11); r) pacTBopeHre MOJIydeHHOTO THAPOKCHIA B KUCIIOTaX;
1) B3aummojelicteue okcuaa Meau (1) ¢ cepHOl KHCIIOTOM TIpW HAarpeBaHWH; €) Pa3I0KEHUE
MepMaHraHaTa KaJlds, ) B3aUMOJCHCTBHE pa30aBIEHHBIX KHUCIOT C MeETaylaMu; 3)
pasziokeHue NepoKCUaa BOJOPOa; 1) AIEKTPOJIN3 BOIBL.

JlaGoparopHble onbITbl. 3. CpaBHEHHE CKOPOCTHM WCHApEHUs BOJbBl W COUPTA IO
MCYE3HOBEHHUIO MX Kamelb Ha (QuibTpoBajibHOU Oymare. 4. OxucieHue Menud B IJIaMEHU
CHUPTOBKU WU Topelku. 5. [ToMmyTHEeHUE U3BECTKOBOM BOABI OT BBIIABIXAEMOI'O YIIIEKUCIOTO
raza. 6. [lonmydyeHue yrieKucioro raza B3aUMOJEWCTBUEM COJIbI U KUCIOTHL. 7. 3aMelleHHE
Menu B pactBope xiopuaa meau (1) sxenezom.

Yuammuecsi J0/LKHBI 3HATh: OO0mMe (U3NYECKHE CBOIMCTBA METAJIOB, OMpeelieHUe
MOHATHHI «MOJIbY», «MOJISIPHAS Maccay, onpeielieHue MOJISIPHOro o0bEMa razos.

YMeTh: XapakTepu30BaTh CBA3b MEXK]Yy COCTAaBOM, CTPOCHHEM M CBOMCTBAMU METAJLIOB U
HEMETAIJIOB, (PU3MYECKHUe CBOICTBAa HEMETAJIOB, BBIYUCIIATH MOJISIPHYIO Maccy 1o (gopmyse
COEJIMHEHUS, MACCy BEIECTBA M YMCJIO YaCTHUI[ MO0 M3BECTHOMY KOJIMYECTBY BeIllecTBa (U
oOpaTHble 3a/1a4M), 00BEM ra3za Mo KOJIWYECTBY, MAacCy OMPENeTIEHHOT0 00bEMa WM Yucia
MOJIEKYJ ra3a (1 oOpaTHbIC 3a/1a4H).

Yuammecsi J0JKHBI 3HATh: CIOCOOBI pasnenieHust cmecell. OnpezneneHue MOHIATUSA
«XMMHYECKas peaklus», TNPU3HAKU H YCIOBUSL TEUEHMS XMMHUYECKUX peaKkuMid Mo
MIOTJIOLEHUIO U BBIJICJICHUIO DHEPTUU.

Onpenenenne NOHITHS «XUMHAYECKAsT PEAKIIMSD.

YMerb: 00pamiatecsi ¢ XUMUYECKOH MOCYA0# U 1abopaTopHbIM 000pyJ0BaHUE TIPU
IIPOBEJICHUH OIIBITOB C LENbI0 OYUCTKH 3arpsi3HEHHOM Boabl. CoCTaBisATh
YPaBHEHUSI XMMHUECKOHN pEaKIIMM HAa OCHOBE 3aKOHA COXPAHEHUS MacChl BEIIECTB.
Bbuncnare Mo XUMHMUYECKHMM YpaBHEHHSM Maccy, OObEM WM KOJMYECTBO OJHOTO U3
IIPOJYKTOB pEakUuu [0 Macce HCXOJHOIO BEIIeCTBA U BEUIECTBA, COJEPXKAILEro
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onpeeNEHHYI0 A0J0 npuMecei. OTaudaTh peakiuu pa3ioKeHUs], COSIUHEHUS, 3aMeICHUS
u oOMeHa JIpyr OT Apyra, COCTaBJISATh YpaBHEHUS pPEaKIUW JaHHBIX TUMOB. COCTaBIATH
YPAaBHEHUS PEAKUUN B3aUMOJEHCTBUS METAJUIOB C PACTBOPAMH KHUCJIOT U COJIEH, UCHOJIb3Ys
psAa aKTUBHOCTH MeTauioB. OmpenensTh BO3MOXKHOCTh —MPOTEKaHUs peakiuii oOMeHa B
pacTBopax 10 KOHLA

Yuyamuecs JOJIZKHBI 3HATh: OonpeAcIICHUS CTCIICHU OKHCIJICHHS,
3IEKTPOOTPULIATEIIBHOCTH, OKCHUJOB, OCHOBAHWM, KHCIOT W COJEH, KPHUCTAJUIMYECKUX
pEemIéTOK, CMECei, MacCOBOW MITH 0OBEMHOM IO PACTBOPEHHOTO BEIIIECTBA.

YMmerb: omnpenensTh CTENEHb OKHUCJICHHS JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
COCTaBIIATh (POPMYJIBI COCIMHEHWUH 10 CTENCHW OKHUCIICHWS, Ha3bIBaTh OWHApPHBIC
coemuHeHus. OmnpenensaTh NPUHAAICKHOCTh BEIIECTB K KJaccaM OKCHIOB, OCHOBaHUH,
KHCJIOT ¥ COJIeH, Ha3bIBaTh WX, COCTaBIATH (HOpMYynbl. 3HATh KAaYECTBEHHBIE PEAKIIMU Ha
VIJIEKUCIIBIA Ta3, pacro3HaBaHMs IIEJI0Yed W KHUCIOT. XapaKTepu3oBaTh U OOBICHATH
CBOICTBa BEILIECTB HAa OCHOBAaHWM BHJA XUMHYECKOW CBS3W W THUIA KPUCTAILTAYECKOMN
peETKU. BRIUHUCIISITE MaCCOBYIO IOJIO BEIIECTBA B PACTBOPE.

Tema 5. PactBopenue. PactBopbl. Peakiium HOHHOT0 00MeHA M OKUCJINTEIbHO-
BOCCTAHOBMTeJIbHbIe peakuuu (21 1)

PactBopenne kak  ¢usuko-xumuueckuid mnpouecc. [lonstue o rugparax u
Kpuctauioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJENbh 3aBUCUMOCTH
pPacTBOPUMOCTH TBEPJBIX BEMIECTB OT TeMIepaTyphl. HachlllieHHBbIC, HEHACHIIICHHBIC |
TIEPECHIIICHHBIC PACTBOPHI. 3HAUYEHNE PACTBOPOB ISl IPUPOBI U CEITBCKOTO X035HCTBA.

[TonstTne 00 SIAEKTPONUTHYECKOW OUCCOIUAIMU. OJIEKTPOIUTHl U HEIICKTPOJIUTHI.
MexaHu3M JUCCOLMAIUN AJIEKTPOJMTOB C PA3JIMUHBIM THUIIOM XHUMUYECKOW CBs3U. CTENEeHb
ANEKTPOJUTUYECKON Jucconranui. CUabHBIC U cl1a0ble AIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUU DIEKTPOJIUTUYECKON Auccouuannu. MoHHbIe ypaBHEHUS
peakiuii. YCIoBHS MPOTEKAHUS PEaKIMk 0OMEHa MEXy SJIEKTPOJMTaMHU JI0 KOHIIA B CBETE
HWOHHBIX MIPEJCTABICHHIA.

Knaccudukarys HOHOB 1 UX CBOMCTBA.

Kucnotel, ux ximaccudukanus. [ucconuanys KUCIOT W WX CBOWCTBA B CBETE TEOPUH
AIEKTPOJIUTUYECKON ruccouranuu. MoJeKyasipHble 1 MOHHbIC YPABHEHUS! PEAKIUN KHUCIIOT.
B3anmopeiicTBue KUCIOT C METAIaMH. DJEKTPOXUMUUYECKUU psii HANPSHKEHUH METaJUIoB.
BzanMmoneiicTBHe KHCIIOT ¢ OKCUIAMU METaIoB. B3anMo JeficTBrEe KMCIIOT C OCHOBAHUSIMH —
peaknus HeWTpanusanuu. B3aumMoaeilcTBue KUCIOT C coysiMU. VIcmonp30BaHHWE TaOJIUIIBI
pPacTBOPUMOCTH ISl XapAKTEPUCTUKU XUMUUYECKUX CBOMCTB KUCIIOT.

OcHoBaHus, ux kKiaaccubukamus. Jlucconuanus OCHOBAHMM W WX CBOKMCTBA B CBETE
TEOPUM DJIEKTPOJUTHYECKONU Juccouuanuu. B3aumoaeicTBHE OCHOBAHUM C KHUCIOTaMH,
KHCIIOTHBIMH OKCHIAAMH H cojsMu. Vcnonb3oBaHue TaOIUIBI PACTBOPUMOCTH IS
XapaKTePUCTUKU XMMUUYECKUX CBOMCTB OCHOBaHMM. Pa3iokeHne HepaCTBOPUMBIX OCHOBAHUH
MpY HarpeBaHUMU.

Conm, ux xiaccupuUKais U JUCCOIMALMS PA3IMUYHBIX THIOB coJiel. CBOMCTBA coscil B
CBETE€ TEOpUHU DJIEKTPOJUTHYECKOW Auccouuanuu. B3aummonelcTBUE coyieid ¢ MeTajlami,
YCIIOBHSI TPOTEKAHMS ATUX peakuuil. B3aumonencTBre conel ¢ KUCI0TaMH, OCHOBAHUSIMU U
conmssMu. Vcmonp3oBaHue TaOMUIBI PACTBOPUMOCTU MJIsi XapPaKTEPUCTUKU XUMUUYECKUX
CBOMCTB COJICH.

O06o00menue cBefieHnii 00 OKCHAAX, UX KIacCu(PUKAIIMN U XUMHUYECKHX CBOMCTBAX.
['eneTnueckue psiabl METAUIOB U HEMETAIOB. ['eHeTHdeckass CBsI3b MEXKIy KIacCaMH
HEOPraHMYeCKUX BEIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu. OKHUCIUTEIb W BOCCTAHOBUTEIND,
OKHCJICHHE 1 BOCCTAHOBJICHHE.

Peakunu noHHOTO OOMEHA M OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE peakiiui. CocTaBIeHHE
ypaBHEHU OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINI METOJOM AJIEKTPOHHOTO OalaHca.
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CpolicTBa IPOCTBIX BEUIECTB — METAUNIOB M HEMETAJIOB, KHUCIOT M COJEHl B cBeTe
NpEeJCTaBICHUN 00 OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX IPOIIeccax.
JdeMoHncTpanuu. VMcnbiTanue BEIIECTB U UX PACTBOPOB HA JJIEKTPOIPOBOJHOCTD. JIBUKEHUE
OKpAILLEHHBIX MOHOB B JIEKTPUYECKOM II0JI€. 3aBUCHUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM
KHUCJIOTBI OT KOHLIEHTpaluu. B3auMoaeincTBue HMHKA C CEpOM, COISHON KUCIOTOM, XJIOPUIOM
menu (I1). F'openue maraus. B3anmonencTBre XJIOpHOM B CEPOBOAOPOTHON BOJIBI.
JlabopaTopHble onbIThbl. 8. Peakiuu, xapakrepHble Uil PaCTBOPOB KHUCIOT (COJSHOW WM
cepHoif). 9. Peakinuu, xapakTtepHble i PacTBOPOB Iieioueld (THAPOKCUIIOB HATPHUS HIIH
kamus). 10. Ilomyyenue u cBoiicTBa HEPACTBOPUMOI'O OCHOBAHMS, HAllpUMEp THIAPOKCHIA
menu (I1). 11. Peakuuu, xapakTepHbie Uisi paCTBOPOB COJIeH (Harpumep, U XJIOopuia Meau
(I1). 12. Peakuuu, xapakTepHbIC Il OCHOBHBIX OKCHIOB (HapUMep, Ul OKCHA KaJIbIIHs).
13. Peakuuu, XapakTepHble JUIsl KUCIIOTHBIX OKCUJIOB (HalpUMep, JUIsl YTJIEKUCIIOTo ra3a).

Yuamuecsi 1015KHBI 3HATH: ONPEJEICHUE TIOHITHS «PAaCTBOPBD», YCIOBHUS PACTBOPECHHS
BemectB B Bojae. OrmpeneneHue  TMOHATHS — <OJICKTPOJIUT», «HE  DIEKTPOIHUTY,
«OQIEKTPOJIUTHYECKAsT JIUCCOLUALINS, «CUIBHBIM JJIEKTPOJUTY», «CIAOBIM AIEKTPOIUTY,
MMOHUMATh CYIIHOCTh Tpoliecca 3IEKTPOJUTHUECKON aucconuanui. OCHOBHBIE TOJIOKEHHS
TEOPUH AJIEKTPOJUTUUYECKON Auccormanuu. OnpeaeneHne KuciaoT, NeJI0Yer U COJIe C TOUKU
3peanst TOJl. Knaccudukanuio u XMMUYECKHE CBOWCTBA KHUCIIOT, OCHOBAaHUW, OKCHIOB H
COJICH. OmpeneleHue TOHSATUH  «OKHCIHUTENb», «BOCCTAHOBUTEIBY», «OKUCIICHHUEY,
«BOCCTAHOBJICHHE.

¥Ymerb:  monb30BaThCs  Tabmuield  pactBOpUMOCTH.  COCTaBIATH  ypaBHEHHS
ANEKTPOJUTUYECKON JUCCOIMAIIMKM KHUCJIOT, Mmenoded u cojieid. CoCTaBisATh ypaBHEHUS
peakiuii HOHHOTO 0OMEHa, IOHUMATh UX CYIIHOCTh. OnpeAensiTh BO3MOXKHOCTb MPOTEKaHUs
peakuuii wOHHOTO oOMmeHa. CoOCTaBiATh YpPaBHEHHsS PEAKIUH, XapaKTEePU3YIOUIUX
XMMHYECKHUE CBOMCTBA KUCJIOT, OCHOBAHM, OKCHJIOB M COJIEH B MOJIEKYJIIPHOM M HOHHOM
Buge. CoCTaBiATh YpaBHEHUS pEaKUMM, XapaKTepU3YIOUIMEe XHUMHUYECKHE CBOMCTBA U
TeHETUYECKYIO CBA3b OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHEHHI B MOJEKYISIPHOM U
MOHHOM BHze. Onpeneniarb OKUCIUTENW W BOCCTAHOBUTEIH, OTJIMYATh OKHUCIHUTEIh —
BOCCTaHOBUTEJIbHBIE PEAKIMH OT APYrUX THUIIOB pPEaKUUl, paccTaBisATh KOA(PGUIUEHTHl B
OKHUCJIUTEIbHO — BOCCTAHOBHUTEIBHBIX PEAKLIHUAX METOJOM AJIEKTPOHHOTO OaaHca.
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TEMATHYECKOE INVIAHUPOBAHMUE no xumun 8 kiaace

Makcum

JlaGopaTopHsble
Ne ajbpHas Teopernu.
HammeHnoBaHue TeM U pa3ziesioB u ipaktuaeckue | KonTposbHbIe
/11 Harpy3ka| oOydeHue
paboThI paboThI
y4-csl
1. |[lepBoHayanbHBIC XUMUYECKUE 3 2np 1 op.p
MOHATHUS
2. |ATOMBI XUMHUYECKHUX DIIEMEHTOB 5 3 n.p. 1
3. |IIpocTsie BemecTBa 6 21.p 1
4 CoeanHEeHNs XUMUYECKUX 3JIEMEHTOB |15 8 1.p2 mp. p 1
5.  |M3MeHeHus1, NpOUCXOASIIHUE C 14 2np.p2n.p 1
BEIIECTBAMHU
6. |PactBOpenme. PacTBopHI 22 4np.p 181.p 1
Hroro: 68 9 mpakTu4ecKux |5
pabort
35
71a00paTOPHBIX
pabor
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