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LIL1aHMpYeMBIe Pe3YAbTATHI 0CBOCHHSA YHeOHOT0 npeamera « XHMUm»

JINYHOCTHBIMH pe3yJabTATAMH H3YYEHHA NMpeaMera «Xumus» B § Kiacce ABAAIOTCH CIELYIOINKE
YMEHMS:

® 0CO3HABATH EAMHCTBO ¥ LETOCTHOCTE OKPYKAIOIIEr0 MHpPa, BO3MOXXHOCTH €ro IO3HABAEMOCTH H
OOBACHHMOCTH Ha OCHOBC NOCTIIKSHUN HAYKH;

¢ [IOCTENEHHO BBICTPAHBATE COOCTBEHHOE LENOCTHOS MHPOBO33PEHHE: OCO3HABATh NOTPEOHOCT H
TOTOBHOCTE K CaM0OOPA30BaHUK), B TOM YHCIE U B paMKax CaMOCTOATENIbHOMN AeATeIEHOCTH BHE
LIKOJIBL;

® OLIEHHBATL JKH3HEHHBIE CHTVAIIMKM C TOYKY 3peHus GesormacHoro odpaza »KHU3HM H COXPaHEHUs
300POBBA;

® OIICHHBATH DKOJIOTHYECKUHA PHCK B3aMMOOTHOLUCHHH YeIOBEKA H IIPUPOJIEL.

¢ QOPMHUPOBATE 3KOJIOIHYECKOoe MBIIUICHHE: YMEHHE OLIEHHBATL CBOKO AEATENBHOCTE M MOCTYIIKH
APYTHX JHOed ¢ TOUKW 3pEHUs COXpaHCHHS OKPY)KAMOIEH Cpedpl - rapaHTa MKH3HM H
Onaronoiyyus JIoel Ha 3emire.

MeranpeaMeTHBIME — DPE3YABTATAMM  H3YYeHHs Kypca «XWMHA» sBisiercs (QopMHpOBaHHe
VHUBEPCAILHBIX yaeOHBIX detictruit (Y'Y /).

Peaynsmuenvie YV

® CAMOCTOSTENBHO O00OHAPYXKUBaTh M (QOPMYNHPOBATL YueOHYyH0 MpobieMy, ONPEAensTh UEIb
yueOHOH AeATENLHOCTH,

¢ BLIABHIATE BEPCHH pellieHuss MNpo0NeMbl, OCO3HABATH KOHEYHBIH pe3ynbTaT, BHIOHpATh H3
NPeIN0OKEHHBIX U HCKATh CAMOCTOSTENIBHO CPe/ICTRA JIOCTHIKEHHS! LIETH;

® COCTABIATE (MHAWBALYATLHO UM B TPYINE) IaH pelicHUa IpoOneMel;

» padoTast Mo ITaHY, CBEPSATH CBOM JEHCTBHUSA C LENEIO H, IPH HEOOXOANMOCTH, HCIIPABAATh OIHOKA
CaMoCTOSITETLHO;

* B HAJTIOre ¢ YUATEIEM COBEPIICHCTBOBATE CAMOCTOITEIbHO BEIPAOOTAHHBIE KPHTEPHH OLIEHKH.

Hoznasamenvrvie YVII:

® AHATH3NPOBATL, CpaBHUBATL, KIacCHUIMpoBaTh M 0000INaTh (GakTe! U SABIEHUA. BBIABIATE
HPUYHHEL U CICACTBHA IIPOCTEIX ABICHUI.

® OCYWECTRIATh CPaBHEHHE, KJIACCHOUKAUMIO, CaMOCTOATEJIBHO BBIOMpAS OCHOBAHWA M KPHTEPHUH
IJIS1 YKa3aHHBIX JIOTHYECKHX ONepalui;

® CTPOUTL JIOTHYECKOE paccy:KIeHHe, BKIIOYAIOIIEE YCTAHOBJICHHE INPHYHHHO-CIIEACTBEHHBIX
CBi3€EH.

* C03/1dBaTh CXEMATHUYECKHE MOJIENH C BBIIEIEHUEM CYLIECTREHHEIX XapaKTepBRCTHK 00LEKTAa.

¢ COCTABILITE TE3UCH], PA3/INUHEIE BHIBI IIAHOB (IPOCTHIX, CJCIKHBIX H T.IL.).

* (pecoOpazoBLIBaTh HHGOPMALHMIO M3 OJHOIO BHAA B ApYTroM (Tabnuuy B TEKCT U Np.).

¢ YMETh OIPEJEIATE BO3MOXHBIE HCTOYHHKH HEOOXOJUMBIX CBeJEHHH, NPOHIBOAUTL IOHCK
UHOPMALIUH, aHANH3UPOBATh U OLICHUBATE €€ JOCTOBEPHOCTD.

Koawynuxamusnvie VY

CaMocTOATeNBHO OpraHU30BLIBATE y4eOHOEe B3aUMOMEHCTBHE B TpymIe (ONpenaensTh ofmiue Henw,
pacrpesensTh poiil, JOTOBAPHBATLCS J(PYT C APYIOM H T.[.).

[IpeaMeTHBLIMH PE3yABbTATAMH H3YYCHHA UPEIMETA SBIBIFOTCS CIEAYIOUIAE YMEHHSL:

® OCO3HAHHE POJIH BEIIECTB:
- ONpeeATh POIL PARTHUHBIX BEIIECTB B IPUPOIE H TEXHHKE,
- OOBACHATL PONL BEIHECTB B X KPYTOBOPOTE.

® PACCMOTPEHHE XHMHYECKHUX IPOLECCOB:
- IPHBOJIUTE TIPUMEPE] XHMHUYECKHX [POLIECCOB B IPHPOE,;
~ HAXOIUTL UEPTHl, CBUACTENLCTBYIOUHE 00 OOMIMX MPH3HAKaX XUMHUECKHX [POLECCOB H HX
PAZIHUHNX.

* HCIOAB30BAHME XUMUYECKHX 3HAHHUH B OBITY:

— 00DLACHATL 3HAUCHUE BEIIECTB B JKU3HU M XO3SHCTBE YENIOBEKa.



® ODBSCHATE MHP € TOUKH 3PEHUST XHMHUH:
— IIEPEYHCIITE OTIIHYNTENBHEIE CBOMCTBA XUMUYECKUX BELICCTER;
— Pa3nUvaTL OCHOBHBLIE XUMHYECKHE IIPOIECCHI;
- OMPEAEIATE OCHOBHBIC KJIACCHI HEOPIraHHYECKHUX BEIIECTR;
- MOHHMATE CMBICT XMMHYECKHX TEPMHHOB.
* OBJIAJEHHE OCHOBAMH METONOB [TO3HAHKUA, XaDaKTEPHBIX I ECTECTBEHHBIX HAYK:
- XapaxKIcpM30BATE METO/ABl XUMHUYECKOH Haykd (HaOMrOgeHHe, cpaBHEHME. OJKCIIepUMEHT,
H3IMEPEHHC) M HX POJIb B [IO3HAHHH IIPHPOLI,
- IPOBOJAHTE XHMHUECKHE OTILITEl K IKCIIEPHMEHTEI X OOBACHATD MX PE3yNbTATEL.
¢ YMCHHE OICHUBATL IIOBEJEHHE YENOBEKA C TOYKM 3PEHHA XHMHYECKOH O€30macHOCTH IO
OTHOILICHHIO K YEJIOBEKY H NPHUPO/E:
- HCIIOJIb30BATh 3HAHMS XUMWH OPH COONIOEHHH TIPABMI HCIIONL30BAHMS OBITOBBIX XHMHYECKHX
NpenaparTos,
— pasnuyuarh omacHble M He3onacHble BELIECTRA.

2. COAEPKKAHHUE U3YYAEMOT' O KYPCA XUMUS
8 KJIACC
Tema 1. Beepenne B xumumo (6 4)
X1MHUS — HayKa O BeIIeCcTBaX, WX CBOUCTBAX U IIPeBpalEHHAX.
[ToHsTHE O XHMHYECKOM DIEMEHTE B (HOpMax €ro CYIecTBOBAHHA: CBOGOAHBIX ATOMAX, IPOCTHIX
¥ CIIOXKHBIX BEIECTBA

I[Ipeppamenns emecTs. OTIUYHE XUMHYECKUX PEAKINH OT GH3HYECKHX ABIeHuH. Ponp XuMun
B OKH3HHM BEII0BCKA.

Kpatkue cBEEHNA U3 UCTOPHYU BOIHUKHOBEHHS U PA3sBUTHL xumun. [lepuon anxumuu. [lonarue
0 ¢unocoderom xammne. Xumus B XVI B, PasButie xumnn Ha Pycu. Ponb OTeYeCTBEHHBIX YYEHBIX B
CTaHOBIICHHM XUMHYECKOH HayKH - paboTel M. B. Jlomonocosa, A. M. Byrneposa, J. M. Menaeneesa.

XuMuvecKas CHMBOMHKA. 3HAKH XHMHYECKHX 3JIEMEHTOB M IPOHCXOKACHHE HMX HA3BAHHMH.
Xumnyeckue Gopmynsl. MHaekcH 1 kodddunrenTer. OTHOCHTENBHEIE 2TOMHAS 1 MOJIEKYJIIpHAA MACCEL
PacueT MaccoBo# J0IMH XMMHUYECKOTO 3MEMEHTA 110 (POpMYyIie BELIECTBA.

Ilepronnyeckaa cucTeMa XuMuIeckux onementor /I M. Menneneera, ee crpykTypa: Maible W
OoNbliMe NEPHOABI, TPYNNBl KM HOATPYHIB! (rnapHas W moGounas). [lepHozudueckas cHcTeMa Kak
CIIPABOYHOE ITOCOOHE IS MOTYUYEHHS CBEJIEHHH 0 XUMHUECKHX 3JIEMEHTaX.

Pacuérnpre 3amaun. 1. HaxokaeHHe OTHOCUTENBHON MONEKYIAPHON MACCHI BELIECTBA MO €rO
XUMHYeCKOH ¢opMyne. 2. BeMUCIeHHEe MaccoBOM [0M XUMHYECKOTO 3JIEMEHTA B BEIIECTRE IO €ro
Popmyne.

IIpaxTryeckan pabora Ne 1
lipapuna texiuky HezonacHocT npu pabote B XuMmuyeckom kabusere. JlaGopatopHoe 060pyA0BaHHE 1
o0palleHue ¢ HUM.

IIpakTnyeckas paGora No2
Hafnrozenue 3a ropsinei cBe4oi.

Tema 2. ATOMBI XHMHYeCKHX 3JIeMeHTOB (7 y)

ATOMEI KaK (OpMa CYLIECTBOBAHUA XUMHUCCKHX 3J1eMeHTOB. OCHOBHEIE CBE/ICHHA O CTPOSHHH
aroMoB. JlokasaTenbcTa CIOMHOCTH CTpoeHus aromoB. Omneitel Pesepdopma. ITnamerapHas Momems
CTPOCHHS aTGMA.

CocTap aTOMHEBIX saep: NPOTOHBI H HeHTpoHel. OTHOCHTENbHAY aTOMHAad Maccd. B3anMOCBA3b
NOHATHHR «TIPOTOHY, «HEHTPOH», «OTHOCHTEILHAS ATOMHAL MACCan.

M3merenne wncna IpoOTOHOB B Spe aToMa - 00pa30BaHHe HOBBIX XUMHUECKHX 3JIEMEHTOB.

Msmenenne umcia HeHTpoHOR B siape atoMa - ofpasoBaHue u30TONOB. COBpeMEHHOE
OMpeJIeNCHNE INOHATHA «XHMHYECKHH 2nemeHT». [30TOmBI Kak pa3sHOBHAHOCTH ATOMOB OZHOTO
XAMHYECKOTO 3IEMEHTA.
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Onexrponel. CTpOCHWE DJIEKTPOHHEIX OOOTOYEK aTOMOB XMMHUeckHx 3nemedtos Nel-20
nepuorueckoi cucremsl J1. M. Menneneena. 11omnATHE O 3aBEpPIIEHHOM H HE3aBEPIIEHHOM 3JIEKTPOHHOM
CI0¢ (PHEPTeTUYECKOM YPOBHE).

Ilepromudeckas cucteMa xumuueckux asnemenrop Ji. M. MenjeneeBa H CTpoeHHE aTOMOB:
(pM3HYecKH CMBICT MOPAAKOBOIO HOMEpA INEMEHTA, HOMEPA IPYIIIIb], HOMEPA MEPHOIA.

3Menenwe 4KCNIa DJEKTPOHOB HA BHEIIHEM 3NIEKTPOHHOM YDPOBHE aTOMa XHMHYECKOrO
3MeMeHTa - 00pA30BaHMe TONOXKHTCIBHEIX W OTPHUATENBHBIX HOHOB. Monbl, ofpasopannnie aToMaMu
METAJJIOB M HeMeTUIOB. [IpHaribl HaMEHCHHA METAITTMUECKIX H HEMETAJIIHYECKHX CBOHCTE B IICPHOIAX
U Tpynnax.

OBpazopanue GuHapHbIX coepurerui. [lonarre ob HoHHON cBA3M. CxeMbl 00pasoBaHHs HOHHOM
CBSIZH.

B3auMOIEHCTBHE ATOMOB XHMHYECKHX JIEMEHTOB-HEMETAIIOB MEKAy cobol - oOpa3zoBaHue
JBYXATOMHBIX MOJIEKYJ IPOCTHIX BelllecTB. KoBaleHTHAS HENIO/ApHAs XHMUYECKas CBASD.

DeKTPOHHBIE U CTPYKTYPHBIC QOPMYIILL.

BiauMolelicTBHE aTOMOB XHMWUYECKHX SJCMEHTOB-HEMETAUIOB Mexay cobo#t - obpazosanue
OUHAPHEIX COEIUHEHHH HEMETANIOB. DNEKTPOOTPHIATENBHOCTS. [IOHATHE O KOBIEHTHOH IOSPHOH
CBSI3H.

BsauMo/ieiicTBHE aTOMOB XHMHYECKHX OSJICMCHTOB-METANNIOB Mexay cobol - o0pasosanue
METATUIHYECKUX KPUCTALIOB, [IOHATHE 0 METAIIHYeCKOA CBA3H.

Hemoncrpamun. Moaeny aTOMOB XHMHYECKHX 3JeMeHTOB. [lepHoaMduecKas CHCTeEMa
xumirgeckux onemerTos . Y. Menneneera.

Tema 3. Ilpocreie Bemecrsa (S4)

[lonoskeHHe METAIUIOB M HEMETAJJIOB B MEPHOINYECKOH cHcTeMe XuMuuecKnX anemenTos J[. H.
Menpgeneepa. BakHellie [IpOCTHIE BEIIECTBA - METAUIBL JKENE30, AJIOMMHHHA, KaNbLMH, MariHi,
rarpuil, kannit. Odure GusuyecKue cBoiCcTBa METaINOB.

Baskuefinme mpocThle BEIMICCTBA - HEMETAIILI, 00pa3oBaHHBIE aTOMaMH KHCIOPOAd, BOLOPO/A,
aszora, cepel, (Qocopa, yranepoga. CrocoOHOCTH aTOMOB XUMHMYECKHX DSIEMEHTOB K 00pa3sOBaHMIO
HECKONBKHUX TMPOCTHIX BEIIECTB - AJUIOTPONHUA. AJUIOTPOIHBIE MOJM(UKANMH Kuciopoja, (dochopa H
onopa. MeTannHdeckne U HEMETALTHUECKHE CBOMCTRa MPOCTHIX BellecTB. OTHOCHTENBHOCTB JEIEHHA
TIPOCTHIX BEIECTR HA METAILTHE 4 HEMETAEL

[TocrosHHas Aporanpo. Komwuecteo BemtectBa. Mons. Monsipras macca. MomapHEIH 00beM
razoobpasHeIx BemiecTB. KpaTHBIE €OUHHUIEI KOTMUECTBA BEINECTBA — MIJIIHMOJL M KHJIOMONE,
MHUTHMONAPHAS H KUJIOMOJApHAa! MAcCH BCINECTBA, MHLIMMONSPHBIH M KHIOMOJSPHBIE 0OBEMBI
razoo0pa3HbIX BEIIECTB.

PacueTrl ¢ UCIONB30BAHUEM TIOHATHH «KOIMUECTBO BELIECTBA», KMOJAPHAA MACCa», «KMONAPHLIH
00BEM ra3oB», «IIOCTOSHHAs ABOTanpoy.

Pacuernple 3agaun. 1. BerypcneHne MOIAPHOH MAcChl BEIIECTB 10 XMMHUECKHM QOpMyliaM. 2,
PacueThl ¢ MCIONB30BAHNEM MOHATHH «KOJNHYECTBO BEINECTBAY, «MOJIAPHAS Maccay», «MONApHBIH 00bem
ra3oBy», (IMOCTOAHHASL ABOTapo».

Hemonerpanud, HexoTophle METa/UTBl H HEMETAIIL! KOIHUECTBOM BemecTBa 1 Monbs. Mojens
MOJISIPHOTO 00beMa razo00pa3tbiX BEIICCTH.

Tema 4. CoexnHeHHSl XUHMHYECKUX J.1eMeHTOB (16 u)

Crenenrp oxucnennsg. OnpefencHye CTENEHH OKUCICHHS JJIEMEHTOB 10 XMMHUECKOH thopMyle
coenunenus. CocrapneHue GopMyl OUHADHEIX COEIWHEHMH, o0IHiA c¢rnocof WX HasblBaHWA, BHHapHBIE
COE/IMHEHMS: OKCH/IbI, XJIOPHIEL, Cynbduasl u ap. Coctapnenue ux ¢opMyi. [IpeacTaBuTeny OKCHIOB:
BOAA, YIACKHCABIA ra3 M HerameHas H3BecTh. llpeacTaBMTeNnu NEeTYUMX BOAOPOAHBIX COEAMHCHUMH:
XJIOPOBOAOPO U aMMHAK.

OcuoBanusi, WX CcoOCTaB © Has3BaHWs. PacTBOopuMOcTe oOcHOBanuii B  Boge. Tabmuma
PACTBOPMMOCTH I'MIPOKCHAOB M cosiell B Boze. [IpeacTaBuTeny [menovei: THAPOKCHAL] HATPHS, KATHA U
Kanplus. llonsTHe o KadecTBeHHBIX peaxklmsx. Munukartopbl. l3MeHeHHMe OKpacKd HHAMKATOPOB B
LIENOYHOI cpene.

IKucnoTel, ¥X cocTaR X HaszpaHus. Knaccudukaiuus KUCIOT. lIpencTaBHTENHM KHCIOT: cepHad,
consAHas U a30THast. M3MeHeHHEe OKpacKu MHAMKATOPOB B KUCJIQTHOH cpere.



ConM KaKk NpOM3BOJHBIE KMCIIOT H OCHOBAaHWM. VX cOCTaR H Ha3zBaHUA. PacTBOpUMOCTE ColeH B
Bojie. [Ipejcraputenn conell: Xnopua HaTpus, KapOboHaT u hochar KanbIks.

AMop(HBIe U KPUCTATIIHYECKIE BEILIECTRA.

MexMonekynapHbele B3aMMOACHCTBHA. THOEI KPHCTAJNIHYECKUX PEIICTOK: HOHHAA, aTOMHAasd,
MOJIEKYIAPHAS U METaIJIM4ECKasd. 3aBHCHMOCTE CBOUCTB BEIIECTB OT TUIIOB KPUCTAUINYECKHX PEIIETOK.

BewecTsa MONEKYISPHOIO U HEMOJICKYJLSIPHOTO CTPOSHHA. 3aKOH IIOCTOSHCTBA COCTABa IJIS
BEIIECTB MOJIEKYAAPHOIO CTPOSHHA.

Yncteie BewmecTBa M cMecH. [Ipumeps! JKH/IKHX, TBEPABIX H ra3oo0pazHeix cmeceit. Cro#cTBa
YHCTBIX BEIecTB M cMeced. Mx cocraB. Maccopas u oObeMHasi JIOMH KOMIIOHEHTA CMeCH. PacueTki,
CBA3AHHELIE C UCIIOJIE30BAHUEM IOHITHSA JOJIA.

Pacuérnbie 3agaun. 1. PacueT MaccoBoit u 00BEMHON M0ONIEH KOMIIOHEHTOR CMECH BEUIECTB. 2.
Berucnenue MaccoBOH IOJIKM BELIECTBA B PACTBOPE 110 M3BECTHOH MACCE PACTBOPEHHOrO BEIIECTBA U
MAacce pacTBOPUTENL. 3. BhIUMCIeHE MacChl paCTBOPSEMOrO BEIECTBA H PACTBOPUTENA, HEOOXOAUMBIX
AN TPHTOTOBICHHMA ONPEACIEHHON MAacChl pacTBOpa ¢ M3BECTHOH MacCOBOH JoNneH pacTBOPEHHOIO
BEIIECTBA.

Hemonerpanuu. OOpasubl OKCHIAOR, KHCIOT, OCHOBAHHI M coliel. MoOJENH KpHUCTANTMYECKHX
PelIeToK XJIOPHIa HATpHs, anMasa, okcuaa yraepoaa (IV). Cnocodsl pasjesieHus cMecei, THCTHIISII
BOJBL.

JlabopaTopHele onbITeL. 1. 3HaKOMCTBO ¢ 00Opa3llaMi BEIIECTB pasHbIX Kiaccor. 2. Pazneneune
cMmecei.

IpakTutueckan padora Ne 3. AHaiu3 M04BLI M BOIBL

IlpakTayeckaa padora Ne 4.TIpuroToBjeHHe pacTBOpa caxapa ¢ 3aJaHHOW MaccoBON Ionei
PacTBOPEHHOrO BEIIECTBA.

Tema 5.  H3smenenust, nponcxoasnue ¢ Bemecrsamu (124)

[TondTae sSBIEHWUH Kak H3MEHEHWH, MPOHCXOMANIHX C BEIECTBAMHM, SIBJIEHMS, CBSI3aHHBIE C
H3MCHEHHEM KPHCTANIHYECKOrO CTPOCHHS BCLICCTBA UPH IOCTOSHHOM €ro cocTape, (H3HYeCKHEe
spienus, PU3MyecKue ABIEHHA B XUMHM: JHCTHIUIILHS, KPHCTAINH3AUMS, BLITAPHBAHHE H BO3TOHKA
BEILECTB, USHTPHQYTHPOBAHKE,

SIpnenus, CBA3AHHBIE C M3MEHEHHEM COCTABa BEIECTBA, - XUMHUSCKHe peakuun. [lpusnaku u
YCIIOBHS MPOTCKAHHA XAMUYECKHX peakuui. [Ionatue o0 3K30- U JHIOTEPMUYECKHX peaKIUaX. Peakinu
FOPCHUA KAK YACTHRIA CJIy4dai 3K30TePMHUYECKUX peakuif, NpoTekatonX ¢ BeIJeIeHHEM CBETa.

3aKOH COXpPaHEHHsS MAacChl BEIIECTB. XUMHUSCKHE YypaBHEHHMs. 3HAYeHHE WHACKCOB M
ko3 unnenTos. CocTaBneHne YPaBHEHHH XHMUUECKMX PEaKIMi.

PacueTnr mo XMMHYECKHM ypaBHEHHAM. PelleHue 3a/1a4 HA HAXOXKIEHHE KOIHUYECTBA BEIIECTBA,
Macchl Wi 00beMa MPOAYKTA DPEaKMM [0 KONHYECTBY BELIECTBA, MAacCe WM OOLEMY HCXOLHOTO
senlecTBa. PacyeTsl ¢ HCHONB30BAHHEM [OHATUS «I0JIA», KOTAA HCXOAHOE BELIECTBO JAHO B BH/E
pacTBopa ¢ 3aaHHOH MACCOBOH JI0JIEH PaCTBOPEHHOIO BEIIECTBA WM COAEPIKHT OIPE/IENIEHHYIO T0JIK
npumecei.

Peakiuu pasnoxenus, [TonaTHe o ckopocTr xuMugeckux peakunil, Katannusatoper. GepMeHTSI.

Peakiuu coenmnenus, KaramuTnueckde H HekaranmutTHueckme peakuwd. O6paTuMeie H
HeoOpaTHMBIE PEAKIIHH.

Peakumn 3aMeleHN. DIeKTPOXUMHYECKHH PSUI HATIPSHKEHU METAIOB, ero HCIIOIb30BalUe I
[IPOTHO3HPOBAHUA BO3MOXHOCTH MPOTEKAHHS pEaKUMH MEKIy MeTamlamMM H pPacTBOPAMH KHCJIOT.
Peaxiiny BBITECHEHHS OHHX METAIOB U3 PACTBOPOB UX CONEH APYTHME METAIIAMH,

Peaxuuu oOmena. Peaxuyu HeHTpanusanun. Y cnoBus IpOTEKaHHs peakiuii ofMeHa B pacTBoOpax
JI0 KOHIIA.

Turer XuMHYECKHX peakuit (110 NPU3HAKY «UHCIIO M COCTAB MCXOMHLIX BELIECTB M MPOAYKTOB
peaKLK») Ha IPUMEPE CBOMCTB BOIEL Peakiiug pasioimeHus - 31eKTPOAN3 BOObL Peakuny cOeUHEHHS -
B3AHMOICHCTBHE BOABI C OKCHIAMH METAUIOB ¥ HEMETa/ioB. [[OHATHE «THAPOKCHILD. Peaknuu
3aMEINCHUS - B3aHMOJEHCTBHE BOABI ¢ IIETOYHBIMM H IIEJOYHO3CMENLHBIMH METAUIAMH. Peaxiuu
oOMena (Ha IpuMepe FUAPONH3a CYNbOUIa ATIOMHHNS ¥ KapOraa KaIbLus).

Tema 6. Teopust 2JMEKTPOJIMTHYECKOM IHCCOLMALHA W CBOMCTBA KJIACCOB HEOPraHHYECKHX
CcoexuHenHil (22 u)



Honstne 06 3MEKTPONHTHHECKOH IHCCOLMALIMH. DNEKTPOTHTH M HEIIEKTPOIUTH. MexaHH3M
AHCCOLIMAIMK 3ICKTPOIMTOB C DPA3NHYHBIM THIOM XHMHYecKOH cBA3u. CTENCHB JNEeKTPOIMTHUIECKOH
auccounanny. CUNbHBIE B cIA0BIE SNEKTPOIHTEL

OCHOBHBIC TIOJNIOKEHHA TEOPHH 3NEKTPOINHTHYCCKOH Jmecouuanud. Mounble ypaBHEHHS
peakiliif., YCI0BHA IMPOTEKAHHMA PeaklHy 0OMeHa MeXIy MIEKTPOIHTAMH 10 KOHLA B CBETE HOHHBIX
HMpPEeACTABIEHUH.

[Cnaccndukanus HOHOB B BX cBOHCTERA.

Kucnore:, wx knaccmpukanus. JIMccomWalms KHCIOT M MX CBOHCTBA B CBETE TEOPHH
SIICKTPONMTHYECKOH — Auccouranmuu. MoneKynspHele W HOHHBIE YPABHEHHS pEaklMil  KHCIOT.
BzanMofeHcTBHE  KHMCIOT ¢  METANIAMH.  OJNCKTPOXHMHYECKHH pAl  HaNpsKeHHH  METaUIoB.
BzaumoaeHcTBHe KACTIOT ¢ OKCHIAMH METAlIOB. B3auMOAEHCTBHE KUCIOT C OCHOBAHUAMH - peaKIHs
HeHTpanusanny. BaaumojeHcTBHE KUCIOT ¢ conaMH. VcnonbzoBaHwe TabnUumel pacTBOPUMOCTH UId
XaPaKTEPUCTHKH XHMHYECKHUX CBOHCTB KHCIIOT.

OcHopanus, uX KnaccHuKarmms. Jlucconnanus OCHOBaHHM M WX CBOMCTBA B CBETE TEOPHH
JJICKTPOTIMTHUECKOH TUCCOUMANMH. B3auMoaeHcIBIe OCHOBAHHU ¢ KHCIIOTaMU, KHCIOTHBIMU OKCHIAMHU H
conamu. Mcmonw3opanne TabMMIEl PAacTBOPHMOCTH ANd  XapaKTEPHCTHKH XUMHUYECKMX CBONCTE
OCHOBaHMIH. Paznokerve HEPACTBOPHMBIX OCHOBaHUH npu HArpeBaHUH,
Counn, uX KIaCCH(PHKANMA W HUCCOLMALMS PA3THUHLIX THIIOB cotell. CpolicTsa coeil B cBeTe Teopuu
BIEKTPOINTHYCCKOH Nicconranuy. B3anmoneifcTeie colell ¢ MeTalIaMy, yCJIOBHS MPOTEKAHUSA 3THX
peakumii. BsanmonelicTBHe comelf ¢ KUCHIOTAMH, OCHOBAHHMAMEH U COJAMH. Mcronb3oBanue TaGuHIbI
PacTBOPHMOCTH A7 XapaKTEPUCTHKH XHUMHUYECKHX CBOHCTB CONEH.

OGolmenye cBecHuI 00 OKCHAaX, HX KNacCHPUKAUUN H XHMUISCKHX CBOHCTBAX.

l'eHeTHuecKHE pANBI METAIIOB M HEMETAUIOB. | €HETHYECKas CBA3b MENAy KIACCAMH
NEOPraHUYeCKMX BEIICCTR

OKMCIUTENbHO-BOCCTAHOBHTE bHEE peakuun. OKHCIHTENh H BOCCTAHOBUTENb, OKWCAEHHE U
BOCCTAaHOBIIEHHE.

Peakuun HOHHOTO OOMEHAa M OKUCIHTENbHO-BOCCTAHOBHTENLHBIE peakunu. COCTABICHHE
YPaBHEHHH OKHCIHUTENbHO-BOCCTAHOBHTEABHEIX PEaKLMili METOJOM 3IEKTPOHHOro GanaHca.

CBOMCTBA TPOCTEIX BEIICCTE - METANNOB H HEMETAUIOB, KHCIOT M CONel B CBETe npeacTaBieHud ob
OKWCIIMTETRHO-BOCCTARHOBHTENEHBIX MPOIECccax.,
9 KJIACC
Bpegenne. O0masn XapaKTepHCTHKA XHMHYECKHX JIEMEHTOB H XHMHYECKHX peaxnui. (4+1) «.

XapakTepHCTHKa SIEMEHTA TIO €ro [ONOKEHHIO B [IepHOAHYecKol CHCTEMe XHMHUYECKHX SeMeHTOB J1,
V. Menpeneesa. CBONCTBA OKCHIOB, KHCIIOT, OCHOBAHUH M COMEl B CRBeTe TEOPUH SNEKTPOTHTHYECKOH
AKCCOUHAUME M OKMCIICHMA-pOCcTaHOBICHHS. [TonaTwe o mepexomsix saementax. AM(OTEPHOCTS.
I'eneTnueckuit psin mepexomHOro aneMeHTta. [lepuoanueckuit 3akoH W [lepHomuucckas cHCTeMa
xumuaeckux snementTos [l M. Menneneesa. Xumuueckas opraHu3alis *HUBOH H HEXKHBOR NPHpPO/IBL.
XHUMHYECKHH COCTAB A7pa, MAaHTHH M 3eMiOH KOpbl, XMMHUCCKHE 3IeMEHTHI B KICTKAX JKHBBIX

opranu3MoB. Makpo- u MEKposeMeHTEL. O600IIeHHe CBeIeHNHE O XUMHYECKHX PEaKIIHIX.

JdaGoparopueie onerrbl. 1. Ilomyuenne rumpokcHAAa INWHKA M HCCIEAOBAHME €ro  CBOMCTS.
2.Mogenuposanue noctpoerns INepuogudeckoli cucTeMsl xuMmdeckx ytementos J[. M. Meuneneesa. 3.
3aMenIeHue JKENe30M MEIH B pacTBope cynndara meau (1),

Tema 1. Merannnt (17 4)

[Tonoxwenne meTanmmos B [lepHONMYECKOH cucTeMe XMMHUECKHMX 3nemMeHTOB [, W, Memnneneesa.
Merannuyeckas KpUCTAUIHYESCKAS PEIIETKA H METALTHYECKas XMMHYECKas CBA3b. OfInue (uznIecKue
coitcTpa MetannoB. CnnaBEl, WX CBOcTBA M 3HAauveHue. XUMHYECKHE CBOMCTBA METANIOR KAk

BOCCT&HOBHTGHGI:'{, 4 TAK¥KE B CBETC HX IIQJIOKEHUI B JJICKTPOXUMUYCCKOM paAny HaHpH}KeHHﬁ METAJITOB.
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Kopposus merannos u crnocobsl 6opelel ¢ Hell. MeTannel B npupoae. Odurie criocoOl HX IIONYYEHHUS.
O0was XapaKTCpHCTHKA MIETOUHBIX METAIOB. Metauibl B npupoje. O0muye crocodsl HX MoJyyYeHHs.
Crtpoenne aroMmoB. LllenodHble METAINBI — TPOCTHIE BEIIECTBA. BaKHeHIINE COSAMHEHHA MICTOUHBIX
METaJJIOB — OKCHUABI, THAPOKCHALI U COMH {XNOpUAbl, KapOboHAaThl, cyinbharsl, HUTPATHl), UX CBOHCTBA H
NprMeHeHHWe B HapodHOM xo3sfictee, Kammiineie ynobpenus. OOmiad XapakTepHCTHKa 3JIEMEHTOB
rnapaod noarpynnel Il rpynmer. Crpoenue aromos., llleirodHo3eMenbHBIE METAUILI — IPOCTHIE
BEIIECTBA. BarkHeHIHe COSJMHEHHS IENOYHO3EMENbHEIX METAUIOB — OKCHIBI, TUAPOKCHIBI U COJH
(x1opuaBl, KapbOHATEI, HHUTPAThI, Cyab(arel, (¢ocdarel), HX CBOHCTBE M INPHUMEHEHHE B HApOIHOM
xozaiicTee. AmomuHnd. CTpoeHHe artoMa, (U3HYECKHE M XHMMHYECKHE CBOMCTBA IPOCTOIO BEIIECTBA.
CoefMHEHHST aMIOMHHHMA — OKCHIA M Truapokcuyu, ux amdborepHblil xapaxrep. BaxHednme coiu
amoMuHus. [lprMeHeHMe amOMMHMS K ero coeiunenuit. JKemeso. Crpoenme aroma, PU3IHYECKHE U
XHMHUECKHE CBOMCTBA INPOCTOrO BellecTBa. ['eHeruueckue paiael Fe+2 u Fe+3 . Baxuelimme coau
Kerne3a. JHaYEHME JKENe3a M €ro COSUHEHWH A7 NPUPOAR! M HapOLHOIO XO3gHCTBA. JeMOHCTpAIHH.
O6pasupl MENOYHBIX ¥ INETOYHO3EeMENBHBIX MeTalnos. OO0pasuel cnnaBoB. BaaumonelicTeue HaTpus,
TUTHST ¥ KaNbLHA C BOJACH. BzanMojelicTBue HaTpHs M MarHus ¢ KHCJIOopoZoM. BzammopaeiicTeue

MeTanioB ¢ HemeTannaMi. lomyygenue ruapokeunos sxenesa (I1) u (111).

JlaGoparopubie oneIThl. 12. BzaummopeiicTBHe pAacTBOpOB KHCIOT M collell ¢ mertawiamH, 3.
OsnakomiieHHe ¢ pymamMu kemesa. 14. OxkpamuBaHHe IIaMEHW CONSMH IIETOYHBIX METAIoB. 5.
Bsaumoaeiicteue xanelns ¢ Bomoi. 160.Ilomydenne THAPOKCHIA KABIHA M UCCIEIOBAHHE €r0 CBOMCTB.
17, Tlony4eHre THOPOKCHAA alfOMHHHMS H HCCICHOBAHHE ero csoiicrs. 18. BszaumoneilcTBue xenesa ¢

conanoit xucnotod. 19. [lonyuenne ruapoxenaos xenesa (1) u (1) u u3yuenune ux croiic

Ipaxraueckan padora Nel « [lonyuenue coequueHnit METAIUIOB U H3YUEHHE HX CBOMCTBY.

Ne2 « KadyecTReHHEBIE PCaKIH Ha HOHEI MCTAJLJIOBY.

Tema 2. Hemeranael (26 +14)

O6ias xapakTepHCTHKA HEMETANNOR: TOJIOKEHHE B | [epHOAHYECKOH CHCTEME XHMUYECKUX 2JIeMeHTOB J1.
M. Mengeneepa, 0COOEHHOCTH CTpOCHHSI aTOMOB, HIEKTPOOTpHIATENbHOCTE (D0) Kax Mepa
«HeMeTALHMUHOCTH», pag J0. Kpucrammmueckoe CTpOeHHE HEMETAIUIOB — [IPOCTBIX BEIIECTB.
Annorponss. OusHyueckHe cBolicTBa HeMeTaIOB. OTHOCUTEIEHOCTE MOHATHH «METAIY ¥ «HEMETAIID).
Bogopoa. [Tonoxerne sogopona B [lepuoandeckoii crucreme xumuueckux 3aementon J. M. Meneneena.
Crpoenne atoMa H MOIEKybl. QH3IHUECKHE M XHMUYCCKHE CBONCTBA BONOPOMAA, €ro MOMYYEHHE U
npumMenenue. Boga. Crtpoenue Monekynsl. Bomopoanas xuMudeckas cesisb, Ou3nvecKie CBONCTBA BOJLL
AHOMAIMH CBOMCTB BOABL I'mapoduinsHble u ruapodoOHEIE BelIecTBA. XHMHYECKHE CBOHCTBA BOJIBL
KpyrosopoT Bons! B npupoae. Bogoouncrka. Aspanns soasl. BuToBbe GUILTPEL MUREPATILHBIE BOJBL
JlucTriumpopanHas Boja, €e molydeHue u npuMeHerue, OfLas xapakTepucTika rajgoreHos. CTpoenue
aromMoB. JIpocThle BellecTBA M OCHOBHBIE COEAMHEHHS TAJOMEHOB, MX CBOMCTBA. KpaTkue cBemeHus o
xnope, Opome, ¢GTope M Home. lIpumenerne raloreHoB U UX COSNMHEHUA B HApOAHOM xo3sicTee, Cepa.
Crpoenue aroMa, a;IOTPOIIHA, CBOMCTBA W IpUMEHCHEE poMOHUeckoi cephl, Oxcuapr cepwr (IV) u (VI),
HX TOJyuYeHHe, CBOMCTBA M IIpHMeHeHHe. CepHas KHCIOTa M €€ CONH, UX [PHMEHEHHE B HAPOIHOM
xo3sfcTee. IIpou3BOACTBO cepHOM KHCAOTHL. A30T. CTpoeHHe aroMa M MOJIEKYJIBI, CBOMCTRA MPOCTOTO

BELIECTBA. AMMMAK, CTPOEHHE, CBOWCTBA, MONyUeHHE W TphMereHuwe. CoNM aMMOHHS, MX CBOHCTBZ M



npuMencrie. Oxcuasl asora (II) u (IV). Asormas kHenora, ee CBOWCTBAa M TpuMeHeHWe, IHTpaThl H
HUTPUTEL MpobieMa HX CONEPKAHHMA B CENbCKOXO3AMCTBEHHON MPONYKUMM. A3OTHEIE YZOGpPEHHSL
Gocdop. Ctpoenne atoma, ammoTporms, CBOHCTBA 6ENOro M KpacHoro (ochopa, HX NPHMEHEHHE.
OcrosHbie cocaunenms: oxcun ¢ocpopa (V) u oprodochopras kucnora, Gocdatel. PochopHeie
yio0penust. Yriaepor. CTpoeHHE aToMa, alIOTPOINS, CBOHCTBA MONH(DMKALHMI, mpuMeHeHHe. OKCHIIbI
yraepoza (1) u (IV), ux cBofictBa 1 mpumenenne, KapboHATEI: KanmbIlUT, CONa, MOTALI, HX 3HAYEHHE B
IpHpone ¥ >ku3HH 4denoBeka. Kpemunii. Crpoerue atoMa, KPHCTALIMUECKHH KPEMHUI, ero CBORCTRA H
npumenenne. Oxenn kpemHus (IV), ero npuponHple pasHOBHAHOCTH. CHIMKATHL SHAYSHHE COEIMHEHMI
KPEMHHA B JKHBOH W HeXHBOM npupone. [IoHATHE O CHIMKATHOM NMPOMBILIEHHOCTH. JIeMOHCTpALIHH.
O6pasue! raioreHoB — MPOCTHIX BEINECTB. B3aHMOIEHCTBAC TaNOreHOB ¢ HATPHEM, C AIFOMUHHEM.
Brrrechenne xmopom Gpoma Mmv HoZa M3 pacTBODOB MX coselt. BiammoneHcTBHE Cephl ¢ METATIAMH,
BOOOPOXOM M KHCIOpomOM. BsaumMozelcTBHE KOHUEHTPUPOBAHHOM a30THOH KHCIOTEI ¢ MEIbIO.
[lormomenne yrneM pacTBOPEHHBIX BEINECTB MM ra3oB. BOCCTAHOBIEHWE Medy M3 o¢ OKCHIA YITIEM.
OGpasipl DPUPONHEIX COCNMHEHMH XNOpa, cepsl, hocdopa, yriepoma, kpeMmuns. OBpasisl BaXHEHIIHX
/U1 HAPOHOTO XO3sHCTBA Cynb(harTos, HATPaTOB, KapOoHaTos, dochatos. O6pasusl cTeKNna, KepaMHKH,
UeMeHTa.

Jadopatopasie omeitel.  20. TlomyueHme u  pacnosHaBamume Bomopoja. 21. Mecnemopanme
IOBEPXHOCTHOTO HATHKEHHUA BOJ(bL. 22.PacTBOpenHe nepMaHraHaTa Kalis HIIH MEHOTO KYIOpoca B BOZE.
23. D'maparanua obessoxkeHHOro cymsdara memu (I). 25. OsHakoMieHHe C KOTEKIHeH GBITOBBIX
bunbTpoB. 26, O3HAKOMIIEHHE C COCTABOM MHHEPATBHOM BOSbL 27. KauecTBeHHAs peaKkumnss Ha
rajorcHu/-HoHbl 28. Ilomyuenne u pacnosnaranne xucmopopa. 29. Iopenme cepsl Ha BO3AYXE H B
kucnopoxe. 30.CpoiictBa pasfabnenHHo# ceproil kuemoTel, 31, Msyuenme cBOMcTB ammuaka. 32.
Pacnosuasanue conelt ammonus. 33. Cpojicta pasGapneHHOR a30THON KHenoThL 34. BiammoneHcTrre
KOHLEHTPUPOBAHHOH d30THOH KHCNOTHI ¢ Menpio. 35. lopenne docdopa Ha Bosayxe H B Kucnopone. 36.
Pacrosnasaume docdaros. 37. l'openne yrns B xucitopome. 38. IlomyuecHue YIrONbHOH KHCIOTEI H
uzyueHde ee cpoicTs. 39. Ilepexon kapGonatos B rumpoxapGonatsl. 40. Pasnoxkenne runpoxapGonara
narpust. 41. [omyuenne kpeMHEBO! KHCTOTEI M H3YYEHHE ¢¢ CBONCTB.

Ipaxruueckas padora Ne3 «[lonyqeHne conamoll KHCIOTE U H3YYCHHE €€ CBOHCTRY.

Ned «DxcnepuMenTanbHble 3a7a9n 1o teme «[loarpymna kuciopomay.

Ne5 «ronmyueHue aMMIAKA W H3YIEHHE €rO CBOHCTEY,

No6 «ITomyuenue oxcuma yriepona (IV) u usyuenune ero ceoitcrs. Pacnosnapanie KapBoHaTOB.

Ne7 «Pemenwe skcrnepHMeHTANBHEIX 33144 «[TonyueHHe coeTHHEHWH HEMETALIOR M H3YUYECHHE HX
CBOHCTBY

Tema Ne3 Oprannyeckue semecrsa ( 10 1)

[lpemver w3yvenmsa opranudeckod Xmwmuu. OCOBEHHOCTH OpPraHMYECKHX BEMECTB. (CHOBHBIC
TIONOYKCHUS TEOPHH XMMHYECKOro cTpoeHus AM. byrnepoa. [lomarue romosiormueckoro psia.

CioficTBa ankanoB, anKeHOB, CIHPTOB, KAPGOHOBLIX KUCIOT, KHPOB, 6EIKOB, YIIEBOIOB, NOTHMEPOB.

Ipaxruaeckan padora Ne8 «MaeHTU(HKAINA OPraHHYECKHUX BELIECTRY.
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Tema 4. O6o6uenne 3HAHHI 110 XHMHH 32 Kype 0CHOBHOM K061, [ToaroToBKa K rocyaapcrseHHoi

HTOr0BoH arrecTanuu (74)

[lepuopuueckuit saxon ¥ Ilepwonndeckas cucrema Xumuueckux onementos JI, M. Meunneneesa.
(Duznueckn# CMBIC] MOPSAIKOBOrO HOMEpa SIEMEHTA, HOMEPOB NEpHONA M TPYNINEL 3aKOHOMEPHOCTH
U3MEHEHUS] CBOWCTB BIEMEHTOB M MX COCOMHEHWH B NEepHOJAaxX M IPYNNax B CBETE NPEUCTABIEHHH O
CTPOSHHH aTOMOB 3JIEMEHTOB. 3HaYeHHE IIEPHO/IMYECKOro 3aKoHd. BUALI XHMMHYECKHX CBH3eH M THIIbI
KPUCTAJUTHIECKUX PEMIETOK. B3aMMOCBI3b CTPOCHUS M CBOMCTB BemecTs. Knaccupukanus XHMHYECKHX
peaxIi N0 pasTuYHBIM IPU3HAKAM (YHCIIO M COCTAB PEATUPYIONINX H 00pasyrOMUXCs BEUIECTR; HATHUUE
rpanuiel pasaena ¢as; TemnoBoH 3QdekT, M3MeHeHuEe CTeleHed OKHCIEHUS ATOMOB; HMCIIOIB3OBAHHE
KaTalM3aTopa; HarpaBlICHUEe MpoTeKanus). CKOpOCTh XHMHUYECKHX DEaKIWi U (akTOphI, BAMSOIIHE Ha
nee. O0parUMOCTh XHMAYECKHX peaKiMi M croco0bl CMEIEeHNS XHMHUECKOro paBHoBeCHs. [IpocTeIe 1
CTIOJKHble BelecTd. MeTannel u nemeTannsl. [eHeTHuecKHe psopl METAllIa, HEMETALIA B EPEXOTHOTO
metarnna, OKeubl H FHAPOKCHIAB! (OCHOBAHHSA, KHCIIOTH], aM()OTEpHBIE THAPOKCHIBI), coln. MX cocTag,
KnacCH(UKAud 1 o0LIMe XMMUYECKHE CBOMCTRBA B CBETE TEOPHH 3EKTPOJHTHYECKOH MHCCONMANMUH M

OKHCIIHTEJIEHO-BOCCTAHOBHUTCIIBHOTO ITpOIecca.

3. TemaTHvecKkoe IAHUPOBAHHE Y4eOHOT0 peaMera « XHMHHA»

8 KIIACC
Ne Kon-so
Hazpanue Temsbl pazjena
n/n YacoB
1 Beenenue 6u
ATOMBI XHEMHYECKHX JJICMEHTOB 7 u
|3 IlpocTele BemecTRa 54
4 CoerHEHNS XUMHUECKHX JIIEMEHTOB 16 g
5 | V3MeHeHNs, NpONCXOSIIHE C BEIeCTBAMH 1)
6 Teopus sMeKTPONHTHYIECKOH AUCCOLMAIIMH U CBOHCTBA 27
KJIACCOB HEOPraHUYEeCKHX COCNHHEHH |
Beero 68 4
9 KJIACC
| No Kon-Bo
Hassanne Tembl pasaena
n/n YacoB
Beenerue Su
2 Merttaner 174
3 Hemeramiel 274
4 Opranuveckue BemecTea 10y
|5 O6o01menne 3HaHIH T0 KYpCY XMMHA 74
Beero 66 u




