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IHosicHUTEJLHAA 3aIIHCKA

Pabouas mporpamma paspaborana Ha ocHoBe aBTOpckoi mporpammer O.C.I"abpuensHa, cooTBeTcTByIoMel DenepanbHOMy KOMIOHEHTY ['ocynapcTBEeHHOTO
cTaHzapTa 001ero 06pa3oBaHus 1 JOMyHIeHHONH MuHHCTEpcTBOM 00pa3oBanus U Hayku Poccuiickoit @enepanuu (O.C.I'abpuensa [Iporpamma Kypca XuMun
s 8-11 kimaccoB obmmeoopazoBarenbHbIX yupexkaenuit / O.C.I'abpuensia. — 6-e u3ganue, crepeoturnHoe — M.: [poda, 2013).

ABTOpcKoii mporpamme cootBeTcTBYeT yueOHuK: O.C.I"abpuensn «Xumus 9 kimacey». 9 kimace — M.: lpoda.

HcxoaubiMu AOKYMEHTaAMM Jisl COCTABJICHUS IIPUMEPa paﬁoqeifl IporpaMmMsI SIBUJINCH.

1. Tlpuka3 Muno6pnayku ot 17.12. 2010r. Ne 1897 «OG0 yrBepxknenuu u BBeaenuu B neiictsue @I'OC OOO»
2. IIpuka3z MunoOpHayku ot 17.05.2012 Ne 413 «O6 yrBepkaernn ¥ BBeneHun B aericteue ®I'OC cpemnero( mosHoro) oomiero o0pa3oBaHus»
3.ITucemo MunuctepcrBa obpazoanus u Hayku P® ot 19 ampens 201 1r. Ne03-255 «O BBeneHuu ¢enepalibHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAH/IaPTOB

o011ero 0Opa3oBaHUs»

4. ITpuka3z Munoo6pnayku Poccun ot 7 uronst 2012 r. Ne 24480 «O06 yrBepxaeHNU (eaepalbHOTO TOCYIapCTBEHHOT0 00pa30BaTEIbHOTO CTaHAapTa CPETHETO

(mostHOTO) O0IIIEro 00pa3oBaHUs»

5. DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIero oOpa3zoBanus (Mpruka3 MunucrepcTBa oOpazoBanus U HayKu Poccuiickoit

deneparun ot 17 mexadbps 2010 r. Ne 1897)

6. [IpumepHBIe IPOTPaMMBI IO Y4EOHBIM MTpeIMeTaM (QelepaTbHOTO 0a3UCHOTO y4eOHOTO TITaHa.

szqenue Xumuu Ha CmyneHu OCHO6H020 06me20 06pa303anuﬂ HanpaeieHo Ha oocmujiceHue Cﬂedylomux ueﬂeﬁ:
oceoeHue eaxcHeuuux 3nanuil 00 OCHOBHBIX ITOHATHAX M 3aKOHAX XHUMMHU, XHUMHYISCKOM CHMBOJINKE,

oenadenue ymenuamu HaOI01aTh XUMUUECKUE SBJICHUS, IPOBOUTH XUMUYECKHI SKCIIEPUMEHT, MPOU3BOIUTH PACUEThl HA OCHOBE XUMHUECKUX POpMYIT
BEIIECTB M YPAaBHEHUN XUMHUECKUX PEaKIUit;

pa3eumue 103HABATCIIbHBIX HHTEPECOB N NHTCIVICKTYAaJIbHBIX CIIOCOOHOCTEH B IIpoHeCCe MPOBCACHUA XUMHUYCCKOT'O SKCIIEPUMEHTA, CAaMOCTOATCIIbHOT'O
HpI/IO6peTeHI/IH 3HAHUM B COOTBETCTBHUHU C BO3HHKAIOIIUMH KU3HECHHBIMU HOTpe6HOCTHMI/I;

eocnumanue OTHOILICHU K XUMHU KaK K OTHOMY U3 Q)YHI[aMeHTaJ'ILHLIX KOMIIOHCHTOB €CTCCTBO3HAHUA U DJICMCHTY O6H.I€LI€J'IOBC‘ICCKOI‘/'I KYJIBTYPBI;

NpuMeHeHHe MOJTy4YeHHbIX 3HAHUI ¥ YMeHUii 1711 6€301MacHOro UCIOIb30BaHMsI BEIIECTB M MaTEPHANIOB B OBITY, CETLCKOM XO3sICTBE U Ha
MIPOM3BOJICTBE, PEIICHUS MPAKTUYECKHX 3a/a4 B MOBCEAHEBHOM XKU3HH, IPEIYNPEKICHUS ABICHUIN, HAHOCSIIUX BPe]] 3J0POBBIO YEJIOBEKAa M OKPYKaroIen
cpene.

HanpasJjieHHOCTBH Kypca

OcCHOBHBIC 1IN V‘le6HOFO Kypca: (bOpMI/IpOBaHI/Ie 0606H_IéHHBIX CBEJICHUI O CBOMCTBAX KJIACCOB BEIIECTB - METAJIJIOB U HCMCTAJJIOB, HO,Z[pO6HLIX CBEJICHUM O
CBOMCTBA IIEIOYHBIX U MIEI0YHO3EMEIbHBIX MCTAJIOB, AJIFOMUHUA U XKCJIC3a, XaJIbKOTCHOB U I'aJIOT'CHOB. Hap;my C 3TUM B KYPCC pACKPLIBAKOTCA TAKIKE U
CBOMCTBA OTJIEIbHBIX BaXKHBIX B HapOﬂHOXO3HﬁCTBCHHOM OTHOIIICHHH BECIICCTB. 3akaHYMBaeTCs KypC KpaTKUM 3HAKOMCTBOM C OPraHUYCCKUMHU CO CAUHCHUAMU,
B OCHOBC 0T60pa KOTOPBIX JICKUT UACA TCHECTUYCCKOI'0 PA3BUTHA OPraHNUYCCKUX BCUICCTB OT YIJICBOAOPOJ0B 110 6I/IOHOJII/IMep0B(6CJ'IKOB )51 er'IeBO,I[OB).




OcHoBHbIE 32124 Y4eOHOI0 Kypca
H?;y‘lI/ITB Ba)XHEHIITHIEC (l)aKTLI, INOHATHSA, 3aKOHBI U TCOPUH, XUMHYCCKUH A3BIK, JOCTYIIHBIC 0606H_ICHI/I$I W NIOHATHUSA O IIPUHIUITIAX XUMHUYCCKOTO ITPO U3BOJACTBA,

Pa3BuTh yMeHUs paboTaTh C BEIIECCTBAMH, BHITMIOIHITH HECJIOKHBIC XHMMHYECKUE OTIBITHI, COOJIFOIaTh TIPABHIIA TEXHUKHA 0€30TIaCHOCTH, TPAMOTHO IPUMEHSTh
XUMUYECKUE 3HAHUS B OOILIEHUH C TIPUPOION;

PackppITh posiu XUMUHU B PELLIEHUH I100aIbHBIX IPOOJIEM YEI0BEUYECTBA;

Pa3BuBath imuHOCTH OOyUaronuxcs, GOPMHUPOBATH Y HUX TYMAHUCTHYECKHAE OTHOIICHHS M YKOJIOTHUYCCKH TIeJIECO00pa3HOe TIOBEICHUE B OBITY M B TPYIOBOM
NEATEIbHOCTH.

Ha ocnosanuu npogedennoil OuazHoCmuKy 6vlaeieHa ciedyouias cneyuguka knacca: éce oemu umeiom cnpasku MITK o 3adepicke ncuxuueckozo pazeumus (
HapyuieHUus (oHeMamuuecKozo ciyxa, MeaKol MOMOPUKU, HOPMATbHOZ0 MEMNA NHCUXUYECKO20 PA36UMUs, KO20d4 OMOelbHble NCUXUYECKUe YyHKyuu (namsame,
GHUMAHUE, MblULTEHUE, IMOUUOHATILHO-601€6451 Chepa) OMCMaiom 6 ceoem Pa3sumuy Om RPUHAMBIX HCUXOTIOZUYECKUX HOPM 07151 0aHHO020 603pacma). /lna yuawuxca
K1accog , 00yuaomuxcs no adanmuposannvim oopazosamensusim npozpammam (V11 euoa), xapaxmepna noznasamenvnan naccuenocms. llosviuiennas ymomasaemocnmp
HpU UHMENTeKMYAIbHOU 0eAmeIbHOCMU, 3AMEOIeHHbLI MEMN (OoPMUPOBAHUs 0000UIEHHBIX 3HAHUIL U NPeOCMABNIeHUIL 00 OKpYXCalouem mupe, 6e0HoCmb c1o8aps u
HeOOCHAamouHblil YPOGEHDb PAZGUMUA CEA3HOIL peull. Yuaujuecs HyiHcOalomes 6 CneyuanbHoll padome, HANPAGIEHHOU HA PaACUIUPEHUE UX KPY2030pa, pa3eumue
NO3HAGAMEIbHBIX UHMEPECO8, AKMUBUIAYUIO MBICTUMENbHOU 0eameabHOCmU, hopmuposanue ecex cmopon ycmuoii peuu. Ha ypoke 3a0anus Mo2ym 6vinoiHsams
MOAbKO nO 00pasyy u 6a306020 ypoeus. Hm Heodxoouma nocmoannas HanpagIAOWas NOMOuLb yUumes.

B mporpamme coxpaHEHO OCHOBHOE COJAEp)KaHWe O00IIeo0pa30BaTENbHONW MIKOJBI, HO YYUTHIBAIOTCS HHIUBUAyaldbHBbIE O0coOeHHOCTH Yydamierocs ¢ 3[IP wu
cnenuduka ycBoeHus UM ydeOHOTO Marepuana. O0yuaromeMycss pedeHKY Mo MmporpaMmMme 3aJiepKKa MICUXHUECKOTO Pa3BUTHS OYEHb CJIOKHO CHIENaTh Haj cOOOM
BOJICBOC YCHIIUE, 3aCTAaBUTh CeOs BBITIOJIHUTH YTO-IM00. Hapymenne BHUMaHUS: €ro HEyCTOWYHMBOCTh, CHIDKEHHAsT KOHIICHTPAIUs, TIOBBIICHHAS OTBJIEKAEMOCTb.
Hapymenust BOCIpUATHS BBIpaXKAaeTCsl B 3aTPYIHEHUH MOCTPOSHHS LEIOCTHOTO 00pa3a. YUEHHKY MOXET ObITh CI0XKHO, Y3HATh WU3BECTHBIC €My IpPEJIMETHI B
HE3HAKOMOM pakypce. Takas CTpYKTYpHOCTh BOCTPHSTHS SIBIISICTCS MPUYMHONW HEAOCTATOYHOCTH, OTPAHWYCHHOCTH, 3HAHHWH 00 OKpyxaromiem mwupe. Takke
CTpaiaeT CKOPOCTh BOCHPHSTHS, W OPHEHTHPOBKA B IMPOCTPAHCTBE. 3aJepKKa TCHXHYECKOTO Pa3BUTHS HEPEIKO COMPOBOXKIACTCS NPOOJIEMaMHU pPEYH,
CBSI3aHHBIMU C TEMIIOM ee pa3BuTHs. HalOiromaeTcs CHCTEMHOE HEJIOpa3BUTHE PEUU — HAPYIICHUE €€ JICKCHKO-TpaMMaTH4IecKoil cTopoHbl. OTCTaBaHUE B Pa3BUTHH
BceX ()OpM MBIIIJICHUS OOHAPYKHBACTCS, B IIEPBYIO OYepe/ib, BO BPeMsl PEUICHHUs 3a/1a4 Ha CIOBECHO - JIOTMYECKOE MBIIIJICHUE, PACUETHBIX 3a1a4. [Iporpamma
CTpOHT OOyUYCHHE JIETeH ¢ 3aJePKKOM MCUXUIECKOTO Pa3BUTHS Ha OCHOBE MPHUHIIMIIA KOPPEKIIHOHHO-Pa3BUBAIOIICH HANIPABICHHOCTH Y4eOHO-BOCIUTATEIBHOTO
nporiecca.

B ces3u c amum e paboyeli npozpamme crnaaHUpPoBaHbl KOPPEKYUOHHbIe 3a0ay4u:

° Cma6unu3auun IMOYUOHA/IbHOR2O0 U Ncuxu4ecKko2o cocmoAaHuAa
o KoHyeHmpayua eHUMaHus
o YeenuueHue 06véma namamu

o Pazeumue eoobpaxeHus



Ilpomescymounas ammecmayus npoBOAUTCS B OpME: HHTETPUPOBAHHOTO 3a4eTa

|.Ilnannpyembie pe3yJibTaThI

Ha3zpanue ILnanupyembie pe3yabTaThl Y4eoOHo DopMbl
TeMbl. - KOHTPOJISI
HCCJIeN0
IIpenmeTHbIe MertanpeameTHbIe JInuHOCTHBIE BaTeabC
Kasi 1
MPOEKT
Has
AeATeN b
HOCTH
IoBTOpeHne | Yuamuiics TOKEH yymemb. Yyamuiics JOJKEH ymems: Yyanmuiics JoJKeH: Texymmii
OCHOBHBIX HCIOIb30BATh IPH XapaKTEPUCTHUKE MPEBPAIIECHNH BEIECTB TOHATHS: OTIpEeNEeNsTh LENb YIeOHOH _ KOHTPOJIb
BOIPOCOB «XHMHYECKAS PEAKIUS», «PEAKI[MH COSANHEHUS», «PEaKIIuH JEATETBHOCTH C TIOMOIIIBIO SHAMb U NOHUMAMD .
Kypea 8 Pa3NIOKEHUSD», «PEaKIINA OOMEHAY, «PEAKIIIH 3aMEIICHIS, «PEaKIITIH YUUTEIIS U CAaMOCTOATENIbHO, | OCHOBHBIC HCTOPUHYECKHE
Kaacea HEUTpAIIU3ALUNY, <«IK30TEPMUUYECKUE PEAKLIUNY, «IHIOTEPMUYECKHUE HCKAThb CPENCTBA €€ COOBITHSA, CBA3AHHBIE C Kp No 1

peakuuny, «o0paTUMble PEaKIUN», «HEOOPaTUMbIE PEAKLIUNY, «OKUC-
JINTENbHO-BOCCTAHOBUTENbHBIE PEAKIIUI», «TOMOI'CHHbIE PEAKLIUNY,
«TETEPOreHHbIE PEAKLIUNY, «KATATUTUIECKUE PEaKIIUNY, «HEKaTallu-
TUYECKUE PEAKLIUN», «TEIIOBON 3P PEeKT XUMUUECKOI peakuum»,
«CKOpPOCTh XUMHUECKOI peakluny, «KaTalIu3aToOp»;Ipu XapaKTepUCTUKE
aTOMOB IOHSTHS: «IIPOTOH», KHEUTPOH», «IJEKTPOH», «KXUMHUCCKUH
3JIEMEHT», «MacCOBOE YUCIIO», «H30TOI», «3JIEKTPOHHBIN CIION»,
«QHEPreTHUYECKUH YPOBEHBY, «3JIEMEHThI-METAIIIBLY, «3JIEMEHTbI-
HEMETaJUIbI»; IIPU XapaKTEPUCTUKE BELIECTB IOHITHS «MOHHAs CBSA3bY,
«UOHBD», «KKOBAJCHTHAsI HETIOJSIPHAS CBSI3bY, «KOBAJICHTHAS MOJISIPHAs
CBSI3bY, «AJIEKTPOOTPULATEIBHOCTEY, «BATIEHTHOCTDY, «METaJNTNIYeCcKasi
CBSI3bY;

XapaKTepU30BaTh XUMHYECKUE 3JIEMEHThI 1—3-T0 NepHOoI0B IO UX
nonoxenuto B [lepuoguueckoil cucreMe XuMuueckux snemMentoB /. U.
MengeneeBa: XUMUUECKUN 3HAK, TOPSAKOBBIN HOMEp, IEPUO, TpyIIa,
MOArPYIIa, OTHOCUTENbHAS aTOMHAsl Macca, CTPOEHHE aToma (3apsi sipa,
YHCJI0 MPOTOHOB U HEUTPOHOB B pe, 00IIee YHCIIO HJIEKTPOHOB,
pacrnpeneneHre 3JeKTPOHOB IO JIEKTPOHHBIM CJIOSIM, IPOCTOE BELIECTBO,
(dopmyina, Ha3BaHUE U THII BBICILIETO OKCHJA U THAPOKCHA, JIETYIEro
BOJIOPOJJHOTO COEMHEHUS (/151 HEMETAJIOB); OOLINE XMMUIECKUE
CBOWCTBA OKCHJIOB M THAPOKCHJIOB;

OCYITIECTBIJICHHSI, paboTast 1o
TJTaHY, CBEPSITh CBOU
JIEUCTBUS C LIETBIO U TIPU
HE0O0XOINMOCTH UCIIPABIISTh
OIITMOKH C TTOMOIIBIO
YUUTEIS U CAMOCTOSITENHHO;
COCTaBIISITh AaHHOTAIIHIO
TEKCTa;

C03/1aBaTh MOJIENN C
BBIJICIIEHUEM CYIIECTBEHHBIX
XapaKTepUCTUK 00BEKTa U
MIPEJICTaBIIEHUEM UX B
MPOCTPAHCTBEHHO-
rpaduyuecKoi WA 3HAKOBO-
CUMBOIIUYECKOI (opme;
OIPENENSITh BHJIBI
KIIaCCH(UKAIIH
(ecTecTBEHHYIO U UCKYCCT-
BEHHYIO);

OCYIIECTBIISTH MPSIMOE
JIETYKTUBHO®

pa3BUTHEM XUMUU U
00111eCTBAa; TOCTH)KEHHS B
00TacT XUMHHU U
KyJIbTYPHBIE TpaAULUH (B
YaCTHOCTH, Hay4HBbIE
TPaIHITIH) CBOCH CTpaHEI;
00111EMHPOBbIE JOCTHKEHUS
B 00JIACTH XMMUH; OCHOBHBIE
IPUHLMIIBI U IIpaBUiIa
OTHOUIECHUS K IPUPOE;
OCHOBBI 3/I0pOBOr0 00pasa
JKU3HU U
3I0pOBBhEcOeperaronmx
TEXHOJIOTUH; MpaBuia
MOBEZCHUS B UPE3BbIUAHBIX
CUTYalUsX, CBSI3aHHBIX C
BO3/EICTBHEM pa3IMYHBIX
BEILIECTB; OCHOBHBIE MTPaBa U
00513aHHOCTH TpakKAaHNHA (B




ONUCHIBANb COCTaB U CTPOCHUE ATOMOB DJIEMEHTOB C TOPSIKOBBIMU
Homepamu 1—20 B [lepuoauueckoii cucteMe XUMUYECKUAX 3JIEMEHTOB /1.
H. MenpaeneeBa;

COCMasAmb CXEMbI PACIIPEICTICHIS SJICKTPOHOB 110 AJIEKTPOHHBIM CIIOSM
B 3JICKTPOHHOI 000JIOYKE aTOMOB;

00bsCHAMb 3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB XMMHUYECKUX
3JIEMEHTOB (3aps/IOB SJICP aTOMOB, YKCJIa 3JICKTPOHOB Ha BHEIIIHEM
3JICKTPOHHOM CJI0€, YMCIIO 3aMOTHICMBIX JICKTPOHHBIX CIIOCB, PaJNyC
aToMa, JICKTPOOTPULIATEIbHOCTD, METAJUTMUECKUE U HEMETAJUTMYECKIE
CBOMCTBA) B Meproax M rpymnmax (TIaBHBIX MOArPYIIax)
ITepuognueckoii cucremsl xumuueckux anemeHToB 1. 1. Mengaeneesa c
TOUKHU 3PEHUS] TCOPUHU CTPOCHUS aTOMa;

onpedensimsb TAI XUMHYECKON CBs3M 10 (JOPMYJIe BEIIECTRA;
Kraccu@uyuposeams CIOXKHbIC HEOPraHMYECKUE BEIISCTRBA 110 COCTaBy Ha
OKCHIbI, OCHOBaHUs, KHCJIOTBI U COJIM; OCHOBaHHW, KHUCJIOThBI XU COJIX I10
PACTBOPUMOCTH B BOJIE; KUCJIOTHI 110 OCHOBHOCTH U COZICPIKAHHUIO
KHCIIOpOJa;

onpedensims MPUHAIISKHOCTh HEOPraHUYECKUX BEIIECTB K OJJHOMY U3
M3YYEHHBIX KIIACCOB (OKCHIBI, JIETYIHE BOJOPOAHBIC COCTUHCHUS,
OCHOBaHHUS, KMUCJIOTHI, COJIH) 110 (hopMYyJIe;

ONUCHIBAMb CBOMCTBA OT/ICNIbHBIX MPEACTABUTENICH OKCHIOB (Ha IIpUMEpe
BOJIBI, YTIIEKUCIIOTO Ta3a, HETAIIEHO!W N3BECTH ), JIETYUYNX BOIOPOIHBIX
coemuHeHUH (Ha MpUMepe XJIOPOBOOPOIa U aMMHIAKa), OCHOBAHHH (Ha
MpuMepe TUAPOKCHUIOB HATPHSI, KIS U KaJIbIHs ), KUCIIOT (Ha IpuMepe
CEpHOM KHCIIOTHI) M COJIeH (Ha IpUMepe XJIOpuaa HaTpus, KapOoHaTa
Kb, Gocdara KaIbIus);

YCManasaiueams TeHETHIECKYI0 CBA3h MEXITY OKCHUIOM U THIPOKCHIOM H

Ha000pOT; MPHUYNHHO-CIIEACTBEHHBIE CBA3H MEXIy CTPOCHHEM aToMa,
XUMHUYECKOH CBSI3BIO M THIIOM KPHUCTALTHYECKOM PEIIETKH XMMHIESCKHX
COCIMHCHUIA;

nposooums PacueThl ¢ UCITOJIb30BAHUEM TIOHATHH: «KOJHIECTBO
BEIIIECTBa», «MOJISIPHAS MacCay, «KMOJISIPHBIH 00BEM Ta30B», «ITOCTOSHHAS
ABoraapoy.

J0Ka3aTCIbCTBO.

Tema 1.

DyeMeHTap
HBIC
OCHOBBI
HEOpraHuue
CKOM XUMHUHU

Yyanmiicst OJKEH ymems:

1aBaTh XapaKTEPUCTHKY XUMHUUIECKUX 3JIEMEHTOB-METAIIIOB (IIEIIOYHBIX
METaJJIOB, MarHU, KaJIbITHs, aTFOMIHHS, XKelle3a) 110 X MTOJIOKCHHIO B
[Tepuonnyeckoil cucreMe xumudeckux 3nemenToB /. 1. MenneneeBa
(XMMUYecKnii 3HaK, IOPSAKOBEIN HOMED, TIEPHO]I, TPYIIIa, MOArPYIINa,
OTHOCHTENIbHASI aTOMHAS Macca, CTpOeHHE aToMa (3aps sipa, Yuciio
MIPOTOHOB M HEUTPOHOB B sJpe, OOIIee YUCIIO SIEKTPOHOB,
pacnpezeseHre IEKTPOHOB TI0 IIEKTPOHHBIM CIIOSIM ), TIPOCTOE
BEIIeCTBO, (OPMYIIa, HA3BaHUE M TUT BBICIIETO OKCHJIA U TUJPOKCH]IA);

Yyamuiicst JOIKEH ymems:
OpPTraHHU30BHIBATh yaeOHOE
B3aUMOJICHCTBUE B IPYIIIIE
(pacnpenensiTe ponu,
JOrOBapuBaThCs APYT €
JIPYTOM H T. 11.);

NpeABUICTD
(TIporHO3UPOBATH)
MOCJIEACTBUS KOJJIEKTHBHBIX

TOM YHCJIE YJaIerocs),
CBSI3aHHBIE C JINYHOCTHBIM,
poheCCHOHATBHBIM H
YKH3HEHHBIM
caMooIIpeieNICHUEM;
COI[MANIbHYIO 3HAYUMOCTD U
coJiep>kaHue MPoQeccHid,
CBSI3aHHBIX C XUMUEH;

UCHbIMbIEAMb. 1yBCTBO
TOPJIOCTH 332 POCCHICKYIO
XUMHYECKYIO HAyKy U
yBa)kKeHHUE K HCTOPUU €€
pa3BUTHS; YBAKEHHUE U
MIPUHATUE TOCTHXKEHUN
XUMHH B MUPE; JTI000BB K
MIPHUPOJIE; YBAKEHHE K
OKpY>KaromuM (ydarmumcs,
YUUTEISAM, POLUTEISIM U Ap.)
— YMETb CIIyIIAaTh U
CIIBIIIATE APTHEPA,
MIPU3HABATH MIPABO KAXIOTO
Ha COOCTBEHHOE MHEHHUE,
MIPUHUMATE PEIIECHUS C
Y4ETOM IO3ULUHI BCEX
YYaCTHUKOB; YyBCTBO
MIPEKPACHOTO U
JCTETUYECKHUX YyBCTB HA
OCHOBE 3HAKOMCTBA C MUPOM
BEIIECTB U UX IIPEBpAIECHUN;
CaMOyBa)XXeHUE U
SMOLMOHAIIEHO-
MTOJIOKUTENBEHOE OTHOILICHUE
K ce0e;

npusnaeanis.

Texymmii
KOHTPOITh

Kp Ne 2,3




ITp. NeNel-7

XUMHYECKUX AJIEMEHTOB-HEMETAIUIOB (BOJOPOIa, TAJIOreHOB, KHCIOPOAa,
cephl, a3ota, hocdopa, yrieposa, KpeMHUS) 110 MX TTOJOKECHUIO B
ITepuognueckoii cucreme xumuueckux 3yeMenToB . . Menneneesa
(XMMUYeCKUii 3HaK, TOPSAKOBBIN HOMEp, TIEPUOJ, TPYIINa, IOArPYIINa,
OTHOCHUTEJIbHASA aTOMHAS Macca, CTpOeHHe aToMa (3apsif sIpa, Yuciio
MIPOTOHOB ¥ HEUTPOHOB B sIZIpe, OOLIEe YUCIIO FIEKTPOHOB,
pacnpezeneHne IEKTPOHOB 110 JIEKTPOHHBIM CIIOSIM), TIPOCTOE
BEILIECTBO, OpMyJia, Ha3BaHHE M TUII BBICIIIETO OKCHIA U TUAPOKCHUIA,
(dbopmyIna 1 xapakTep JETy4ero BOAOPOIHOTO COSINHEHHNS);
XapaKTepu30BaTh CTPOCHUE, 00IIHe (PU3NUecKue U XUMUYECKUE CBOWCTBA
MIPOCTHIX BEUIECTB-METAJIJIOB U MPOCTHIX BEIIECTB-HEMETAIIOB;
HA3bIBaTh COSMHEHHS METAJUIOB ¥ HEMETAJUIOB, COCTABIISATh UX (POPMYITBI
10 Ha3BaHMIO;

OIMCHIBATH O0IINE XUMHUECKHE CBOICTBA METAIIJIOB U HEMETAIJIOB C
MTOMOIIIbIO €CTECTBEHHOT'O (PYCCKOT0 MM POIHOTO) S3bIKA U SI3bIKA
XUMHH;

COCTAaBIISITh MOJICKYJISIPHBIE YPABHEHUST PEAKIIN, XapaKTEPU3YIOIIUX
XMMHUYECKHE CBOMCTBA METAJUIOB M UX COEJMHEHUM, a TaKxKe
3JIEKTPOHHBIE YPaBHEHUS MPOILIECCOB OKUCIIEHUI-BOCCTAHOBICHUS;
YpaBHEHUS DIIEKTPOIIUTUIECKON JNCCOIHAIINHN; MOJIEKYIISIPHBIC, TOJTHBIC 1
COKpaIlleHHbIC HOHHBIE YPAaBHEHUS PEAKIIH C YYACTHEM 3JICKTPOIUTOB;
YCTaHaBIIMBATh MPUIUHHO-CIIEICTBEHHBIE CBSI3M MEXIY CTPOCHHUEM
aToOMa, XUMHYECKOU CBS3BI0, THIIOM KPUCTAITMIECKON PEeIIeTKN
METaJJIOB U HEMETAJIOB U X COSJTUHEHUH, X OOMUMH (HU3UICCKHUMHU U
XUMHYECKUMH CBOHCTBAMU;

OIKCHIBATh XUMHUYECKIE CBOMCTBA IIEIOYHBIX U MIETOYHO3EMENbHBIX
METaJUIOB, ATFOMHHUS, JKeJe3a, U X COSANHEHUH, BOJOPOAA, TAIOTEHOB,
KHCIIOpOAa, cepsl, a3ora, dhocdopa, rpadura, aMasza, KPEMHHS H UX
COGIMTHEHUH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTr0 MIIM POAHOTO) A3BIKa
1 S3bIKa XUMUH;

BBIIOTHSATH, HAOIIONATh W OMUCHIBATE XUMHYECKHHA SKCIIEPUMEHT 110
PAacCIO3HAaBaHUIO BKHEHUIITNX KATHOHOB METAJIIOB, THAPOKCH]I - HIOHOB;
HMOHOB BOJIOPOJIa M aMMOHUS, Cynb(aT-, KapOoHaT-, CHITUKAT-, hochart-,
XJIOpUA-, OpOMUI-, HOTUA-HOHOB;

OIKCHIBATh XUMHUECKHI IKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO
(pyccKoro Wit pOAHOTO) A3bIKA U S3BIKA XUMUH;

oOpamaThces ¢ 1a00paTOPHBIM 000PYAOBAHHUEM U HarpeBaTEIbHBIMU
pruOoOpaMu B COOTBETCTBHUH C ITPABHIIAMHU TEXHUKH O€301MaCHOCTH;
JIeNaTh BBOJBI IO PE3yJbTaTaM MPOBEEHHOT O SKCIIEPUMEHTA;
IIPOBOJINTH PACYETHI 110 XUMUIECKUM (hOpMYyJIaM U YpaBHEHHUSIM PEaKIui,
MTPOTEKAIONINX C YIaCTHEM METAJIOB, HEMETAJUIOB W UX COCIMHEHHIA.

pelIeHnit;

MOHUMATbh TPUYUHBI CBOETO
HEyCIlexa U HaXOAUTh
CIOCOOBI BBIXO/IA M3 3TOU
CUTYyallUu;

paboTaTh MO COCTaBICHHOMY
IUTaHy, UCIIONB3YS HAPSILY C
OCHOBHBIMH U
JOTIOJTHUTENBHBIE CPECTBA
(ctipaBOUHYIO TUTEPATYDY,
CIIOYKHBIE TPHOOPHI,
cpencra UKT);

B JIMAJIOTE C YYHUTEIIeM
YUUTBCS BBIpAOaTHIBATh
KPUTEPUHU OLIEHKU U
OIPEJIeTISITh CTETCHb
YCHICIIHOCTHU BBIITOJIHEHU A
cBoel paboThl 1 pabOTHI
BCEX, UCXOIA U3
HMCHOIIUXCA KPUTEPUEB
COBEPIIEHCTBOBATH
KPUTEPUH OLIEHKHU U
IIOJIB30BAaTHCSI MU B XOIC
OLICHKH M CAMOOIICHKH;
OTCTauBaThb CBOKO TOYKY
3peHusl, apryMEHTHPYS €¢;
HOATBEP)KIAATH APTYMEHTHI
(hakTaMu; KPUTHIHO
OTHOCHTBCS K CBOEMY
MHEHHIO; CIYIIaTh APYTHX,
IBITATHCS TIPHHAMATH
JPYTYIO TOUKY 3peHHs, OBITH
TOTOBBIM H3MEHUTH CBOIO
TOYKY 3pCHUS;

C ITOMOIIBIO YUUTEIS
OTOMpATh IS PEIICHHS
y4eOHBIX 3a/1a4 He-
00X0MMBIE CIIOBAPH,
SHIUKJIONIE/IHH,
CIIPaBOYHHKH, JIEKTPOHHBIE
JIACKH;

COIIOCTABJISATh M OTOUPATH

LEHHOCTH 310pOBbA (CBOETO
U ApYTHUX JrofeH);
HEOOXOAMMOCTh
CaMOBBIPa)KEHHUS,
camopealn3alum,
COI[MANILHOTO TPU3HAHUS;

0Cc03Ha8amy: TOTOBHOCTh
(M1 HETOTOBHOCTB) K
CaMOCTOATENbHBIM
MOCTYIKaM U ACUCTBUSAM,
OTBETCTBEHHOCTH 32 MX
pe3yabTaTHI; TOTOBHOCTh
(MM HETOTOBHOCTD )
OTKPBITO BBIPAXXaTh U
OTCTauBaTh CBOIO MTO3UIHIO U
KPUTHYHO OTHOCHTBHCS K
CBOHM ITOCTYIIKaM;

NPOAGAAMY. FKOIOTUIECKOE
CO3HAHHUE;
JI0OPOKETATEINBHOCTb,
JIOBEpUE 1 BHUMATEIBHOCTD
K JIFOJIIM, TOTOBHOCTD K
COTPYIOHHUYECTBY U APYKOE,
OKa3aHMIO IIOMOIIU TEM, KTO
B HEW HY»KJIA€TCsl;
000O0IIIeHHEBIH, YCTONYNBEII
1 U30MpaTENBHBIA
M03HABATEIbHBIN HHTEPEC,
WHULHUATUBY U
T10003HATENBHOCTD B
W3y4YEHUH MHpa BELIECTB U
peakuuii;
LENEYCTPEMIICHHOCTh U
HACTOWYMBOCTD B

IIp. NoNe 1-7




MHOPMAIHIO, TTOTY4ICHHYIO
U3 Pa3NIUYHBIX HCTOYHUKOB
(cnmoBapu, SHIUKIONEANH,
CIIPaBOYHMKH, HJIEKTPOHHBIE
JCKH, ceTh MHTEepHET);
IPEACTaBIATh HHYOPMALIUIO
B BHJI€ TaOJIUII, CXEM,
OIIOPHOr'0 KOHCIEKTa, B TOM
quclie ¢ IPUMEHEHUEM
cpencts UKT;

0(hOpMIIATH CBOU MBICITH B
YCTHOH U ITUCBMEHHOU peunt
C Y4€TOM CBOMX YYEOHBIX U
JKU3HEHHBIX PEUEBbIX
CUTyalluil, B TOM 4UCIIE C
MIPUMEHEHHEM CPEJICTB
UKT;

COCTaBJISITh PEIEH3UIO Ha
TEKCT; OCYIIECTBIIATh
JIOKa3aTeNbCTBO OT
MPOTHUBHOTO.

OTIPEeNENSTh UCXOS U3
yaeOHOM 3a1aqu
HE0O0XOANMOCTD HUCIOIb-
30BaHUs HAOIIOACHUS WK
JKCIIEpUMEHTA.

Tema 2 Yyanmiicst 1OJIKEH ymems:

[lepBoHaya | HA3bleamb OPraHMYECKHUE BEIIECTBA IO HX (hopmyne: meraH, 3TaH,

JIBHBIC STHIJIEH, METAHOJ, TAHOJ, TIIUIEPUH, YKCYCHAasI KHCIO0Ta, aMHUHOYKCYCHAs
KHCIIOTa, CTeApHHOBAs KUCJIOTA, OJISMHOBAS KHUCIIOTA, TIIIOK034;

TpeacTasiic OyeHusamy BIMSTHIE XUMHIYECKOT0 3arPsI3HEHHS OKPY>KAOIIEH cpebl Ha

HHsE 00 OpraHM3M YeJIOBEKa;

OpraHu4ecK | epamomuo obpawamvcs ¢ BELECTBAMH B OBCEAHEBHOM KU3HH;

ux onpedensims BOSMOYXHOCTH IMTPOTEKAHUS PEAKIINN HEKOTOPBIX

BeIeCTBAX MIPECTaBUTENEeH OPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOIOPOIOM,
MeTallJIaMK, OCHOBAHHUSIMH, TaJIOr€HAMHU.

Tema 3.

O0001IEeHT

Yyanumiics 1OJKEH ymems:

HCIIOJIb30BAaTh YMEHUS U
HaBBIKH

Pa3IMYHBIX BUAOB
IMO3HABATEIbHON
JIeSITeNbHOCTH, TIPUMEHSITh
OCHOBHBIE METO/IBI IO3HAHUS
(cucremHo-
WH(OPMAITMOHHBINA aHAIU3,
MO/IEITMPOBAHUE) IS
W3YYEHUS Pa3INnIHBIX
CTOPOH OKPY KaIoIIeH
JIICUCTBUTEILHOCTH;

JIOCTHKEHUU LEeNeH,
TOTOBHOCTbH K IPEOIOJICHUIO
TPYZIHOCTEN; yOSKIEHHOCTD
B BO3MOKHOCTH TIO3HAHHUS
TIPUPO/IBI,

HEOO0XOMMOCTH Pa3yMHOTO
HCIIOIB30BaHUS JOCTHKEHHUI
HAYK{ ¥ TEXHOJOTHH JIIst
pa3BUTHS OOILECTBA;

VYMemb. YCTaHABIMBATh CBS3b
MEXKIY IETbI0 U3YdEHHUsI
XMMUH U TeM, JUIS YeTo OHa
OCYIIECTBIISIETCS
(MOTHBaMM); BBITIOTHSTH
KOppUTHPYIOILYIO
CaMOOIIEHKY,
3aKITFOYAIONIYIOCS B
KOHTpOJIE 32 IPOLECCOM
U3y4YeHUs XMMHUH U BHECEHUU
HEOOXOJIMMBIX KOPPEKTHBOB,
COOTBETCTBYIOIIUX JTallaM U
crioco0aM U3ydeHus Kypca
XMMMWH; BBIIOTHATh
PETPOCTIEKTUBHYIO
CaMOOLIEHKY,
3aKJIFOYAIOLIYIOCS B OLIEHKE
mpolecca U pe3yabTrara
U3y4YEHHUS Kypca XUMUHU
OCHOBHOM IIIKOJBI,
MOJBEICHUH UTOTOB Ha
OCHOBE COOTHECEHHUS 1iesel
U pe3yJIbTaTOB; CTPOUTH
JKU3HEHHBIE U
npodeccruoHaNbHBIE MJIaHbI C
Y4€TOM KOHKPETHBIX
COLIMAJIEHO-UCTOPUYECKHUX,




e 3HAHuH

HCIIOJIB30BaTh OCHOBHBIC

IIOJIMTHYCCKHUX U

M0 XUMHHU MHTEIJICKTYyallbHbIE H9KOHOMHUYECKUX YCIOBUH;
3a Kypc olepanuu: 0CO3HaBaTh COOCTBEHHBIE
i HEHHOCTH U COOTBETCTBUE HX
OCHOBHOH (bopMyIMpOBaHKE TUIIOTES,
MPUHUMAEMBIM B JKU3HH
IIKOJIbI. aHaJu3 ¥ CUHTE3, CPaBHEHHE,
peUICHUAM; BECTHU AUAJIOT Ha
000061IEHNE,
OCHOBC€ paBHOITPABHBIX
cucreMaTu3anus, BbIIBICHUC o
OTHOLICHHUHN U B3AaUMHOI'O
IMPUYIUHHO-CJIICACTBCHHBIX .
o YBAXCHUA,; BBIACIIATH
CBsI3€H, IOMCK aHAJIOTOB; M
HPAaBCTBCHHBIU ACIICKT
JIesITeNbHOCTH, BEIOMPATh TNOCTYIKH (CBOU M APYTUX
CpeJCTBA peann3auy ety 1 | JIHOeH) i COOBITHS ¢
MPUMEHSTH UX Ha NpakTuke; | IPUHATBIMU STUYCCKUMU
HOpPMaMHU; B Mpejiesiax CBOMX
UCIIONIL30BATh Pa3IMuHbIE BOSMOXKHOCTEH
HNCTOYHUKU IJIA TTOJTYYCHUA HpOTHBOHeﬁCTBOBaTB
XUMHAYECKOW HHGHOPMAITHH. JCHCTBHSM U BIMSHHIAM,
MPECTABIISIONM YTPO3Y
KHU3HHU, 30POBBIO U
0e301acHOCTH JINYHOCTH U
ob1ecTBa.
I1. Conep:xxanue yueoHOro npeamera 9 kiace
NoNe Ha3Banue Tem Conep:xaHue TeMbl XuMUYecKHii IKCIePUMEHT
KoanuecTBo yacoB
1 IToBTOpEeHNE OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakny. OKHUCIUTENb U BOCCTAHOBUTEND, | JleMoHCTpaum.

OCHOBHBIX BOIIPOCOB
Kypca 8 Kiiacca
(6 gacoB)

OKHMCJIICHHUEC U BOCCTaHOBJICHUC.

[lepuoguueckas cucremMa XMMUYECKHUX A1eMeHToB . 1.

Peakiiun nonHOrO 00MeHA U OKHCIIHTEIbHO-BOCCTAHOBUTEILHEIC peaKkuuu. Menpeneena.

CocTaBneHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
METO/I0M 3JIEKTPOHHOTr0 OanaHca.

CBoJCTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJIJIOB, KHCIIOT U COJNIEH B
CBETE MPEICTaBICHUH 00 OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IpOLEccax.
CrpoeHue aToma: sIpo, SHEpreTuueckuil ypoerb. Cocmag adpa amoma:
npomomnwi, Heumponsl. [lepnoguueckuii 3axon .M. Menzaeneesa.




[Tepuonuueckas cucrema xumudeckux siaementoB .M. Menneneesa.
du3nveckuii CMBICT aTOMHOTO (TTOPSAKOBOI0) HOMEpa XMMHUYECKOTO
3JIEMEHTa, HOMEpa TPYIIIEI U eproja nepuoandeckon cucreMsl. CTpoeHue
SHEPreTUYECKUX YPOBHEU aTOMOB MEPBHIX 20 XUMUUECKUX HIEMEHTOB
nepuoauyeckoit cucremsl .M. MenaeneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB aTOMOB XMMHYECKHX 3JIEMEHTOB U UX COCAMHEHUM Ha OCHOBE
MOJIOKEHMS B iepuoandeckor cucreme .M. Menzaeneesa u cTpoeHus: aToMa.
3nauenue [lepuognueckoro 3akona /.M. Menaeneena.

KoBaneHnTHas xuMudeckast CBsSI3b: HEMOJSApHAs U NojsipHas. oHHas cBs3b.
Merannuueckast cBsi3b. OKCHIIbL, OCHOBaHHS, KUCIIOTBI, COJIH: KilacCU(UKAIIHSL,
HOMEHKJaTypa. MHaukaTopsl. MI3MeHeHne OKpacKu HHANKATOPOB B Pa3IMUHBIX
cpenax.

Xumnueckue ypaBHenus. Koaddunuentsl. Peakiun nonHoro ooMeHa.
YcnoBus NpoTeKaHus Peakiuii HOHHOro oOMeHa. OKUCITUTET.
BoccranoButens. CyniHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIL.

I'enernmueckasi CBS3b MCXAY KilacCaMU HECOPTaHNYCCKUX COC}II/IHGHI/IfI.

Brrancienns mo XMMHUYECKUM YPaBHEHUSAM KOJIMYECTBA, 00beMa, MacChl
BEIIIeCTBA 10 KOJIMYECTBY, 00bEMY, MAaCcCe PEareHTOB WM MPOAYKTOB PEAKIIHH.

Tema 1
DneMeHTapHbIe
OCHOBBI
HEOPraHU4eCKON
XUMHH

(48 wacoB)

Tonooicenue memannog 6 NEPUOOUYECKOU CUCTEME XUMUYECKUX DNIEMEHMO8
.U Menoeneesa. Memannvl 6 npupooe u ooujtie cnocoosl ux noay4eHus.
Obwue puszuueckue ceoticmea memannog. OO XUMIYECKHE CBOMCTBA
METaJJIOB: PEAKIUU C HEMETAJUIAMU, KHCIOTAMH, COJISIMU.
Dnexmpoxumuyeckuil pso nanpsiocenuil memannog. lllenodnbie MeTaIbl U UX
coenuHenus. [llenoyno3eMenbHbIe METAIIBI M UX COCTUHEHUS. AJTFOMUHUM.
AmdorepHOCTh OKCHIa U THIpOKcHa amroMuHus. JKemezo. CoennHeHHS
JKele3a U MX CBOWCTBA: OKCHIIBL, THAPOKCUABI 1 conu xene3a (11 u IIT).

[lonoxeHne HeMETaNIOB B IEPHOANYECKON CHCTEME XMMUIECKUX AJIEMEHTOB
J .M. Mengeneesa. O0Ipe CBOMCTBA HEMETAILIOB.

Kucnopon — xumuyeckuii 3eMeHT U npocToe BewecTBo. O30n. Cocmas
6030yxa. Pu3nyueckue 1 XMMHYECKUE cBOMcTBa Kuciopoaa. Ilonyuenne u
IpUMeHeHHe Kucioposa. Tennogoul s¢ghpexm xumuueckux peaxyuii. Ilonsmue
00 9K30- U dHOOMepMuYeckux peaxyusx. Bonopoa — XUMUYeCcKui 3JIeMeHT U
mpocrtoe BemecTBo. PU3nvecKre 1 XUMHUECKHE CBOMCTBA BOIOPOAA.
[lonyuenue Bonopona B naboparopu. [lonyuenue 6000pooa 6
npomviunennocmu. llpumenenue 6odopooa. llousmue 0 6000poOHOI c653U U
ee GIUAHUU HA (husuiecKue ceolcmea eewecms Ha npumepe 00bl. 3aKOH

JdemoncTpanuu

BzaumoneiicTBre HaTpus U Kalblus ¢ Bogon. ['opeHue
MarHus.

OO6pasIIbl HEMETAJIIOB.

AnnoTpornus cephl.

[lomyuenne XJIOpOBOJOPOIA M €70 PACTBOPEHHE B BOJIE.
Pacno3naBanue coenuHeHuit xiopa.

Kpucramnmmaeckne pemerky anMasa u rpadura.

HonyquHe aMMHaKa.

JlabopaTopHble ONBITHI

1. 3HakoMCTBO ¢ 00pa3aMy METAJIOB U CIUIABOB (padora C




Asoragnpo. Momnsipablit 00beM Ta30B. KauecTBeHHBIC peakiyu Ha KOJUIEKIIUSIMU ).
ra3oo0pasHbie BeriecTsa (KUciopo, Bonopos). OO0beMHbIEC OTHOIICHUS Ia30B
MIPU XUMHYECKUX PEaKITHIX.

lanorensl: pusndeckre U xumuyeckue cBoiicTBa. CoeTMHEHNUS TaIOTeHOB:
XJIOPOBOJOPO/, XJIOPOBOJIOPOAHAS KUCIOTa 1 ee conn. Cepa: GU3NIecKre u
XMMHYECKUE CBOHCTBA. COCIMHEHUS CePbL: CEPOBOJOPOL, CYNb(UIBI, OKCHIB! | 4. Pacrio3sHaBaHME KATHOHOB KaJINs, KaJIbIUs, Gapus.
cepbl. CepHasi, cepHucmas u cepogo00pOOHAs KUCIOMbL U UX COITU. A30T:
(usnueckre U XuMuueckue cBoiictea. Ammuak. Coiau aMmMonust. OKCHIBI 5. 3HAKOMCTBO € COC/IMHEHUSAMH ATFOMUHHUS.
azora. AzoTHas kuciora u ee conu. ®ochop: usnueckre 1 XUMHYECKHE
crotictBa. Coenunenus docdopa: okcua pocdopa (V), oprodochopras
KHCJIOTa U €€ CONTU. YTIIepo: pu3nueckue i XMMUIEeCKUE CBOHCTBA.
Annomponus yenepooa: aimasz, epagum, kapouH, yriepenvi. CoemuHEHUS
yraepona: okcuanl yriuepoaa (II) u (IV), yromsHast KUCIIOTa U €€ COJH.
Kpemnuii u e2o coedunenus. 8. 3HAKOMCTBO ¢ 00pa3IaMy IPUPOIHBIX COEITMHEHUMI
HEMETAJIIOB -

2. PaCTBOpCHI/IC KEIC3a U HUHKA B COJISTHOM KHCJIOTE.

3. BeITecHeHHE OTHOTO MeTaia APYTUM U3 pacTBOPA COIIH.

6. [TonmyyeHune rUIPOKCHIA AIFOMUHUS U UCCIICIOBaHUE
€r0 CBOICTB.

7. 3HAKOMCTBO C pyJaMHU XKele3a.

XJIOpUAAMH.
9. Pacmo3HnaBaHue XJIOpHW/ - aHHOHOB.

10. 3nakoMcTBO ¢ 00pa3aMu MPUPOIHBIX COSAMHEHUI
HEMETaJJIOB -

cyabbuaaMu, cyibdaramu.
11. PacrioznaBanwue cynbdaT — aHHOHOB.
12. Pacmo3HaBaHUE KATHOHOB aMMOHHUSI.

13.3HaKOMCTBO ¢ 00pa3amMu MPUPOTHBIX COCTUMHEHUN
HEMETAJIOB -

HUTpaTaMH.

14. 3HaKOMCTBO C 0Opa3aMu IPUPOIHBIX COSAMHEHUIN
HEMETAaJJIOB -

KapOOHaTaMH.
15. PacmozHaBaHue KapOOHAT - aHUOHOB.

16. 3HaKoMcTBO ¢ 0Opa3aMu MPUPOIHBIX COSNUHEHUN
HEMETAJLJIOB -

CHJIMKaTaMH.




IIpakTnyeckas padora Ne 1

Pemenne sxcriepuMeHTaIbHBIX 3314 M0 TeMe «MeTallibl |
UX COCTUHEHUSD.

IIpakTnyeckas padora Ne 2

ITonmyueHue BOJOpOAa U U3YYEHHUE €TO CBOMCTB.
IIpakTnyeckas padora Ne 3

[Tonyuenue kucnopoaa U U3y4eHUE €ro CBOMCTB.
IIpakTnyeckas padora Ne 4

Tonyuenue ammuaxa u uzyuenue e20 C60UCMS.
IIpakTnyeckas padora Ne 5

Tonyuenue y2nexuciozo eaza u uzyueHue e20 C6OUCMa.
IIpakTnyeckas padora Ne 6

Kauecmeennvie peakyuu Ha uonvl ¢ pacmeope.
IIpakTnyeckas padora Ne 7

Pemenne axcriepuMeHTaIbHBIX 337a4 1o Teme «Hemerammst
IV-VII rpynn u ux coeqmHeHn».

Tema 2
[TepBoHauaILHBIC
IIPEJICTABICHUS
00 OpraHMYecKux

[lepBoHaYabHbIC CBEACHUS O CTPOCHUN OPIaHMUYCSCKUX BEIIECTR.
YTIeBogopoabl: MeTaH, 3TaH, dTHICH. M CmOouHUKYU Ye1e8000p0008: NPUPOOHbLiL
eas, Hepmu, yeoaw. Kucnopojcoaepxkaliue COeJUHEHHS: CIUPTHI (METaHOII,
ATaHOJI, TJUIEPHH ), KAPOOHOBBIE KHCIOTHI (YKCYCHAsI KUCIIOTA,
aMHHOYKCYCHasl KHCJIOTa, CTeApUHOBAs M OJISMHOBAsI KUCIIOThI). bromornuecku
Ba)KHBIC BEIIIECTBA: KHPBI, TIIIOK03a, OCIKH. Xumuueckoe 3azps3Henue

JdeMoHcTpannu

O06pa3sisl HeTH, KAMEHHOT'O YTIIsl ¥ TPOIYKTOB MX
nepepabdoTKH.

Mojenu MosieKyJl OpraHuYeCKUX COSTUHEHUM.

3HAHUU [0 XUMUHU
3a KypC OCHOBHOM
LIKOJIBL.

(6 gacoB)

BeIleCcTBax 5
OKpyrcaouyeli cpedbl u e20 NOCIeICmeuUs. I'opeHue yrieBonopoIoB U O0OHAPYKEHHE MTPOAYKTOB HX
(8 wacos) TOPEHUS.
OO0pa3sirel H3ACTUH U3 MTOINATHUIICHA.
KauecTBeHHBIE peakIny Ha ITHIICH, OEIKH, KpaxMall.
Tema 3. Ilpobnema 6e3o0nacrno2o UCnoIb308aHUA BelecE U XUMULECKUX PeaKyull 8
nosceonesHoll sHcusHu. TokcuuHble, 20piodue U 63pbl8OONACHbIE el eCmEd.
O6o0wenne buimosas xumuueckas epamomuocme.

B 2020-2021 B nporpamMmy BHECEHBI CJIEAYIOIINEe U3MEeHEeHus: u3 mporpaMmmsbl 8 kixacca ciao:xuaa rema OBP koiuuecreom 2

gaca nepeHeceHa B 9 kKiacc B temy:« IloBropeHue»B ¢cBs3u € rmepexoaoM HA JUCTAHIIHOHHOE ob0y4dyenue B 2019 — 2020
yueOounom roay. IIpomes:xyrounas arrecranus NpoxXoauT B (pOpMe HHTEIrPHPOBAHHOIO 3a4YeTa, KOTOPBIHA BKJIIOYAET B ce0a
pe3yasTaThl BHY TPHUIIKOJIBHOTrO MmouuTopuura (BM) 3a ka:kayro yeTBepTh M1 ABJISIETCA CpeaHeapudMeTUIe CKIM




3HAYE€HHUuEM.

TemaTn4eckoe IJIAHUPOBAHUE 9 kaacc

Ne HanmeHnoBaHue pa3nenos, TeM Konmuecto B ToM 4ncie, KOIMuecTBO 4acoB Ha MPOBEICHHE
/i 4acoB JlabopaTOpHBIX OIMBITOB [MpakTudeckux padot KonTtponsHbIX pador
1 [ToBTOpEHME OCHOBHBIX BOMPOCOB Kypca 8 Kiiacca 6 1
2 Tema 1. DjieMeHTapHBIE OCHOBbI 48 16 7 2
HEOPraHNU4YeCcKol XuMHHU
3 Tema 2.IlepBoHavabHbIE NPEICTABICHUSA 8
00 OpraHM4YecKMx BelecTBax
4 Tema 3. O00061IeHHEe 3HAHNT 0 XUMHH 32 6
KYPC OCHOBHOI IIKOJIBI.
UTOTO 68 16 7 3




Nen/

Tema ypoka

DJIeMeHTBI COJlepsKaAHUSA
o0pa3zoBaHus

JKCIEePUMEHT
(memoHCTpaIWH,
1a0opaTOpHBII
OTIBIT)

Buabl aesiTeIbHOCTH oﬁyqamumxca

®opmbl
KOHTPO-
JIA

/3

Jlara

IoBTOpPEHNE OCHOBHBIX BONMPOCOB Kypca 8 kiacca (6 yacoB)

IMoypounoe niianuposanue 2020-2021 yyeOHblii rojg




1 Knaccupukarms OKHUCIIUTEIBHO- . BzaumoneiictBue | OnpeneneHust NOHATUHA «OKHCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIUNY,
XUMUYCCKHX BOCCTAaHOBUTEJbHBIE PEAKIIHH. LIMHKa C CEpOoH, «OKHCIIHTEINbY, «BOCCTAHOBUTEIILY,
peakuu. Omnpenenenve cTenenen COJITHOM KHCJIOTOMH, «OKHCIICHUE», «BOCCTAHOBJICHUE).
OKUCTIUTENBHO- OKHCIICHHUS JJIS DJIEMEHTOB, xiopunom memu (I1). | Kiaccudukarums XuMiudecKux peakiuii Mo Npu3HaKy «M3MEHEHUE
BOCCTAHOBHTEIILHEIC 00pa3yIomuX BEIIECTRO. . T'openue maruusi. CTEIICHEH OKHCICHHS DJIEMESHTOBY.
peakuuu Peakuuu HOHHOTO 0OMEHa OmnpenienieHne OKUCIUTENS U BOCCTAHOBUTEISI, OKUCIIEHUS U
M OKHCJIUTEIIBHO- BOCCTaHOBJICHHS.
BOCCTaHOBUTENbHBIE PEAKIIUH. Hcrnonb3oBaHne 3HAKOBOTO MOJIETUPOBAHMUS.
OKUCIIUTENh U BOCCTAHOBUTEIID,
Hs 8 OKHCJICHHE U BOCCTAHOBJICHHE.
KJacc CocraBiienue ypaBHEHU I
a OKHCJIUTEILHO -
BOCCTaHOBUTEIILHBIX PEaKIUil
METOJIOM DJIEKTPOHHOT'O
Oaanca.
2 CaoiicTBa uzyueHHbix | CBOWCTBA MPOCTHIX BEIIECTB — CocTaBiieHre ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEaKIni,
KJIaCcCOB METAJJIOB ¥ HEMETAJIIOB, KHCIIOT HCIIOJIB3YsT METOJT DJIEKTPOHHOT O OaiaHca.
Us 8 BEIIIECTB B CBETE U COJIeH B CBETE OmnpenenieHne OKUCIUTENS U BOCCTAHOBUTEIISI, OKUCIICHUSI U
KJIacC | OKHUCIUTEIBLHO- OKHCJIUTEIBHO- BOCCTaHOBJICHHUSI.
BOCCTAHOBHUTECIBbHBIX BOCCTAHOBUTCIBHBIX peakunﬁ.
peaxkuui
3/3 XapaxkTepucTHKa 3aKOHOMEPHOCTH U3MEHEHHUS B XapakTeprcTHKa XUMHYECKUX 3JIEMEHTOB 1-3-r0 MepuoioB 1o ux
XUMHUYECKOIO Heproaax u A rpynnax CBOWCTB 10JI0’keHUI0 B [lepuonuueckoii cucreMe XuMU4eCcKuX 3jieMeHTos J1. 1.

DJIEMEHTA Ha OCHOBA-
HHMH €r0 MOJ0)KEHUS B
[lepunoauueckoit
cucteme [{. U.
Menneneena.
[Iepnognuecknii
3aKOH U
Ilepnoauueckas
cHCTEMAa XUMHYECKUX
2JIEMEHTOB
J.N.Menneneena

aTOMOB, IIPOCTHIX BELIECTB U
COCAMHEHUH XUMHUYIECKUX
3JIEMEHTOB. XapaKTepUCTHKA
3JIEMEHTA 10 €T0 MOJI0KEHUIO B
IIepnonuueckoii cucreme
XUMHUUYECKHX 3emeHToB 1. U.
Menneneena.

®opmynuposka 113, 0600muTe
3HaHUA 10 rpadugeckomMy
orodpaxenwnro [13- T1C;
PackppITHE HAYYHOTO MOJBHTA
J.N.Menneneena

Menpeineena.

Coznanue MoJenel ¢ BbIIETICHHEM CYIECTBEHHbIX XapaKTePHCTUK
00BEKTa U IIPEACTABICHUEM HX B IPOCTPAHCTBEHHO-TPAa(UIECKON HITH
3HaKOBO-CHMBOJIIUYECKO# hopme.

®opmynupoBaTh 113, xapakrepuzosats cTpykTypy [1C, 3HaTH
(M3HYECKHI CMBICIT YHCIIOBBIX XapaKTEePHCTUK MOIOKEHHUS DIIEMEHTA B
[ICXD; COOTHOCUTH UX CO CTPOCHUEM aTOMa 3JIEMEHTA; OIIPEIeIATh
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB JIEMEHTOB B IIEPHOAAX U B
TTIABHBIX TOITPYIIIAX
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XapaKkTepucTHKa
XUMHYECKOTO
3JIEMEHTA 10
KHCJIOTHO-OCHOBHBIM

CBOICTBA OKCH/IOB, KHCIIOT,
OCHOBAHMI U COJICH B CBETE
TEOPHUH DIIEKTPOIUTHUECKON
JIICCOIUAIINH ¥ OKHCIICHUSI-BOC-
CTaHOBJICHUS.

CocraBieHHEe MOJIEKYJISPHBIX, TOJHBIX U COKPAIEHHBIX HOHHBIX
YpaBHEHUH peakIuil.

CBOICTBaM
00pa3yeMBIXUM
COeJIMHEHU.

5/5 | Knaccuduxarus O0o00muieHue cBeeHni 0 Omnpe/eneHuns MOHATHH «XUMHUUECKasl PeaKius, «peaKiin
XMMHUYECKUX PEAKIMH | XUMUYECKHX PEaKIIUsIX. COETMHEHUSD», KPEAKIIUHU PA3JIOKEHHSD», «PEAKIUN 00MEHay, «PEaKIuu
0 Pa3IUYHBIM Kiaccudukanmsi XuMHIeCKHUX 3aMEILCHUS», «PEAKIMU HENTPaIH3aluim», «IK30TEPMUUECKHE PEAKIIUNy,
MpU3HAKaM peaKIuii Mo pa3InyHbIM «OHJIOTEPMHUUYECKUE PEAKIIUI», KOOPATUMBIE PEAKIMNY, «HEOOpATHMbIE

MIPU3HAKAM: «YHUCIIO U COCTaB PEAKIMI», «OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIHNY,
pearupyroImx u 00pa3yrIuxcs «KATAJIMTHICCKUE PEAKIINI», «HEKATATUTHICCKHIE PEAKINNY, «TEIIOBOI
BEIIIECTBY, «TEIUTIOBOH 3 dexT», 3P PEKT XUMHUYCCKON PCaKITHI».
«HATIPABJICHUEY, «U3MEHEHHE XapakTeprcTHKa XUMHUUECKUX PEaKIMi 0 Pa3IndHbIM MPU3HAKAM.
CTENeHel OKHUCIEeHHS DIIEMEHTOB, CocraBiieHHE MOJIEKYJIIPHBIX, TIOJIHBIX U COKPAIIEHHBIX HOHHBIX
00pa3yIoIIuX pearupyromue yYpaBHEHUH peaxiuil.
BEILIECTBAY, KUCIIONb30BAHUE OnpejienieHne OKUCIUTENS] U BOCCTAHOBHUTEIS, OKUCIICHUS U
KaTall3aTopay. BOCCT@HOBJICHHSI.
OnucaHue peakiyii Mex /1y BEIeCTBAMH C IIOMOIIBIO0 €CTECTBEHHOTO
(pyccKoro Ui poJHOr0) A3bIKA U A3bIKA XUMHUH.
[pencrasnenue napopmaimu o reme «Kaccupukaryst XAMHUECKIX
peakiuii» B BUjie TabIHIl, CXeM, OIIOPHOT0 KOHCIIEKTa, B TOM YHCIIE C
npumenenueM cpencts MKT.

6/6 | BeruucieHus 1o Pacuersl Mo XuMHYECKUM [TpoBeneHue pacuyeToB M0 XMMUYECKUM YPAaBHEHUSIM Ha HAXOXKCHUE
XUMHUYECKUM ypaBHeHHsIM. Perienue 3ai1a4 Ha KOJIMYECTBA, MACChl I 00beMa MPOJIyKTa PEAKIHHU 10 KOJINYECTBY,
ypaBHEHHUSIM. HaXOXJICHHUE KOJIMYECTBA, MAaCChI Macce WK 00beMY UCXOJHOTO BEIECTBa.

win o0beMa MPOAYKTa PEeaKIuu
10 KOJIMYECTBY, Macce WK
00BEMYHCXOHOT O BEIIECTBA.
Tema 1. dnemeHTapHbIe OCHOBLI HEOPraHMYecKoil Xumun (48 yacos)

1/7 PaGora Hanx [Tonoxxenne MeTaIoB B JI-1 3HaKOMCTBO C OmnpeneneHre TOHATHS «KMETAJITBD).

OLINOKAMU. [epuonnueckoii cucreme obpazuamu MetayuioB | CocTaBiieHHe XapaKTePUCTUKH XUMHUUECKHUX AJIEMEHTOB- METAJLIOB 0 HX
ITonoxenue XUMHUUYECKHX 3emeHToB 1. U. U criaBoB (paborta ¢ | monmoxkeHmIo B [leproamaeckoil cucreMe XUMUYEcKuX 3nmemMenToB /1. 1.

3JIEMEHTOB- METAJIOB
B Ilepuoauueckoit
cucreme /. N.
MenpeneeBa u
0COOEHHOCTH
CTPOCHHS MX aTOMOB.

dusnyecKre CBOMCTBA
meTasnoB. CIuiaBbl.

MenneneeBa. Merammueckas
KpHUCTAJUTHIECKas PerieTka u
METaJINYecKass XUMHUIecKast
CBSI3b.

Obmrme ¢pu3nveckre CBONCTBA
METAJLIOB.

KOJUICKITUSIMH).

MenneneeBa. XapakTepHCTHKA CTPOSHHS U OOIINX (PU3NIECKUX CBOMCTB

MIPOCTHIX BEIIECTB-METAIIIOB.

OOBbsCHEHHE 3aBHUCHMOCTH CBOWCTB (WM TIpeAcKa3aHHE CBOWCTB)
XUMHYECKHX 3JEMEHTOB-METAJUIOB OT TOJOKeHus B llepmommaeckoit
cucreMe xuMmuueckux snemeHToB /1. M. Menneneena.

YcTaHOBIIGHHE TPUYUHHO-CIIEACTBEHHBIX CBSI3€H MEXIY CTPOCHHUEM
aToMa, XUMHYECKOH CBS3bIO, THIIOM KPHCTAJUIMUECKOW PEHIeTKH
METaJUIOB M UX OOMINMHU (PH3MIECKIMU CBOUCTBAM.

Habmronenne u onvcanre XUMHUIECKOTO SKCTIICPUMEHTA.
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XHAMHYECKHUE
CBOIiCTBa METAJIJIOB.

XUMHYECKHE CBOMCTBA METAJIIIOB
KaK BOCCTAaHOBHTEIEH (Ha
MpUMeEpPe B3aUMOCHCTBUS
METaJIJIOB ¢ HEMETaJIJIaMH H C
BOJIOH).

J1. Bzaumopeiicteue
HATPHS ¥ KAJIBIHS C
Bozoil. ['openue
MarHHsL

XapaKTepucTUKa XUMUYECKUX CBOMCTB MPOCTHIX BEUIECTB-METAJLIOB.
OOBsICHCHHE 3aBUCHMOCTH CBOICTB (WJIM TIPE/ICKa3aHUE CBOICTB)
XUMUYECKHUX 3JIEMEHTOB-METAJUIOB OT nojokeHus B [lepuognueckoi
cucreMe xuMuuecknx aiemeHnToB J1. 1. Menneneesa.

CocTraBiieHHE MOJIEKYJISIPHBIX YPABHEHUHN PEaKIHid, XapaKTepU3YIOIIHNX
XUMUYECKHE CBOMCTBA METAJIJIOB U UX COCTUHEHUH, JIEKTPOHHBIX
ypaBHEHUH MPOIECCOB OKUCIEHHUS-BOCCTAHOBIICHUSI.

VcraHoBiieHHE TPUUHMHHO-CIIEJCTBEHHBIX CBSI3EH MEXKITY CTPOSHUEM
aToMa, XUMUYECKOM CBSI3bI0, TUTIOM KPUCTANINYECKOM PEIIeTKU
METAJIOB M UX XUMHYECKHMU CBOHCTBAMH.

3/9

DNEKTPOXUMHUUECKUIA

PAA HanpsDKEHUH
METaJlJIOoB.

XUMHUECKHE CBOMCTBA METAJIIOB
B CBETE UX IIOJIOXKCHUS B
DJIEKTPOXUMUYECKOM PAY
HaMpsKEHU MeTalIoB.

JI-2 PactBOpenue
JKenesa U IIMHKa B
COJISTHOIT KHCITOTE.

JI-3 Britecuenue
OJHOI'0 METajlia
JPYrEM U3 pacTBOpa
COJIH.

OmnpejeneHne MOHATHS «PsiJ] AKTUBHOCTH MeTaslIoBy. OOBsICHEHHE
3aBHCHMOCTH CBOMCTB (MJIM TIpe/ICKa3aHue CBOWCTB) MPOCTHIX BELIECTB-
METAJUIOB OT MOJIOKEHUS UX B ANEKTPOXUMHUUECKOM PsIly HapsKEHUH
METaJlIOB.

CocraBiieHne MONEKYIAPHBIX YPaBHEHUH peakiuii, XapaKTepU3yOLIIX
XUMHYECKHE CBOMCTBA METAJJIOB U X COSMHEHUI: ypaBHEHUM
EKTPOTUTHUECKON AUCCOLHUAIINN; MOJICKYISIPHBIX, MOTHBIX U COKpa-
LICHHBIX HOHHBIX YPaBHEHMH PEAKLUI C yUaCTUEM DJIEKTPOIUTOB.
HaGmroieHre 1 onrcaHne XUMHYECKOT0 KCIIEPUMEHTA.
[Ipencrasienne nHMOPMAIMK B BUIE TAOIHII, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM 4Hcie ¢ npuMmeHeHneM cpeacts MKT.

4/10

Mertasnisl B mpupo/e.

OO01ue crnoco0bl ux
MOy YCHHS.

Merasisl B pupoae. OO0rue
CIIOCOOBI UX MONYYEHHUS.

CocraBiieHrEe MONEKYIAPHBIX YPaBHEHUH peakIfii U 3JIEKTPOHHBIX
YPaBHEHHUI NIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBIICHUS, XapAaKTEPU3 YIOLLIUX
CMOCOOBI OIYYEHUST METAILIOB.

[Ton6op (c MOMOIIBIO YIUTENS) CIOBAPEH, YHINKIONEANH,
CIIPAaBOYHMKOB, DJIEKTPOHHBIX IUCKOB U APYIMX UCTOYHUKOB
uH(pOpMALUH, HCOOXOOUMBIX AT PEIleHHs yIeOHbIX 3a1ay.
Conocrasnenue HHPOpMALUH, TOTYYSHHOH U3 Pa3IM4YHbIX HCTOYHUKOB.

5/11

Koppo3zus merannos.

Koppo3us MeTaiioB u croco0bt
00pBOBI C HEM.

OrnpezieneHust HOHATHS KKOPPO3USD».

WimrocTpanys MOHATHS «KOPPO3US» IPUMEPaMH POLECCOB,
HPOMCXOAIIMX C PA3TMYHBIMHI METaJIAMH.
XapakTepucTHKa CIIOCOO0B 3aLIUThI METAJUIOB OT KOPPO3HH.

6/12

IIlenounHble MeTaIIbI.

O0m1as xapakTepUCTHKA
IIETIOYHBIX MeTauoB. CTpoeHne
atoMoB. lllemounbie MeTaIBI —
TIPOCTHIE BEIIECTRA.

OmnpeneneHre TOHATHS «IeNToYHbIe MeTauiby. CoCTaBIeHNE
XapaKTEePUCTHKH MIETOYHBIX METAJUIOB 10 UX TTOJI0KESHUIO B
Ilepnoauueckoii cucreme xumuueckux sneMenTos . . Menzaeneesa.
XapakTepruCTHKa CTPOCHHSA U O0IINX (PU3NIECKUX U XUMUIECKUX
CBOMCTB IIEIOTHBIX MeTAIIOB. OOBSICHEHNE 3aBUCUMOCTH CBOMCTB (MITH
MpeAcKa3aHe CBOMCTB) MIETOYHBIX METAJIOB OT MoJjokeHus B [lepu-
O/IMYECKOM cucTemMe XumMudeckux anemeHToB J[. . Meneneena.
CocraBieHrE MOJIEKYIAPHBIX YPaBHEHUH peaKIiid, XapaKTePU3yIOIITIX
XUMHYECKHE CBOMCTBA IIEIIOYHBIX METAIIOB: AJIEKTPOHHBIX YPaBHECHHH
MIPOIIECCOB OKUCIICHUS-BOCCTAHOBJICHHUS; YPaBHEHUH dJIEK-
TPOJIIUTHYECKON FCCOIHAIIIN; MOJICKYIISPHBIX, TIOTHBIX U COKPAICHHBIX
VMOHHBIX YPaBHEHUH PEaKIMl C yUaCTUEM DIIEKTPOIUTOB.

YcTaHOBIIGHHE IPUIHHHO-CIICICTBEHHBIX CBS3CH MEXy CTPOCHIEM
aToMa, XUMHYECKOH CBSA3BI0, THTIOM KPHUCTAIUTHYSCKON PEMIeTKU




MICJIOYHBIX MCTAJIJIOB U UX XUMHUYCCKUMU CBOMCTBaMU.

7/13 | CoenuHenus Baxneiiue coequHeHus XapakTreprcTHKa (GU3MYECKUX U XUMUYECKHX CBOMCTB OKCHJIOB U
IIETOYHBIX METAJUIOB. | HIEIOYHBIX METAJIIIOB — THJPOKCHUJIOB LIEIOYHBIX MeTaIoB. OObsICHEHNE 3aBHCUMOCTH CBOWCTB
OKCH/JIBI, TUIPOKCHIIBI, COJIH (vnm mpesicKa3aHne CBOMCTB) IENIOYHBIX METAJUIOB OT TIOJIOXKEHHS B
(xymopuIB1, KapOOHATEI, ITepuonuueckoil cucreMe xumuueckux aemeHToB Jl. 1. Menzeneesa.
cynb(arthl, HUTPATHI) - UX CocraBiieHre MOJIEKYIISIPHBIX YPaBHEHHH peakinii, XapaKTepu3yomnx
CBOICTBa ¥ PUMEHEHHUE B Ha- XMMHUYECKHE CBOMCTBA COCANHEHUH MIEITOUYHBIX METAIJIOB: YPaBHEHHUN
POZHOM XO3SIHCTBE. AIIEKTPOIIMTHYECKOM JANCCOIMAIIMN; MOJICKYIISIPHBIX, TTOJTHBIX H
COKpAIIEHHBIX HOHHBIX YPaBHEHHH PEaKinii ¢ y9acTHEM dJIEKTPOIHUTOB.
Berauciienust mo Xumudeckum (popmynam 1 ypaBHEHHSIM PEaKIHH,
MPOTEKAMOIIMX C YYaCTHEM IIEJIOUHBIX METAJIOB M UX COSJIMHEHHH.
8/14 | Illenouno3emenbHbie | OOIIAs XapaKTepPUCTHKA JI-4 PacnosnaBanue | OmnpenereHue MOHSITHS «IIEIOYHO3eMelbHbIe MeTaluibl». COoCcTaBIeHUE
MCTaJIJIbI. 3JIEMEHTOB TI'JIAaBHOM MOATP YIIIIbI KaTHOHOB KaJluAd, XapaKTCPUCTUKU HICTOUYHO3EMEIIbHBIX METAJIJIOB 110 MX IMOJIOKEHHUIO B
Il A rpymmbr. CTpoeHHe aTOMOB. | KasbLis, OapHsi. Ilepuognueckoit cucreMe xumuueckux snemenroB J1. 1. Menneneesa.
leno4Ho03eMeNnbHbIE METaJLITbI XapaKkTepucTrKa CTPOCHUsI U 00IIMX (PU3UUECKUX U XUMHYECKHX
— TNPOCTHIE BEIECTRA. CBOJCTB I1IEIOYHO3EMENIbHBIX METAIJIOB.
OO0BsCHEHNE 3aBUCUMOCTH CBOMCTB (MJIM TPE/ICKa3aHNe CBOICTB)
IIEIOYHO3EMENBHBIX METAJIIIOB OT MojiokeHus B [leproaiueckoit
cucTemMe XxuMudeckux amemenToB /. M. Menneneena.
CocTaBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN peaklnii, XapaKTepU3yIOIIUX
XMMUYECKHE CBOMCTBA LIET0YHO3EMEIbHBIX METAIUIOB: AIEKTPOHHBIX
YPaBHEHUI IPOLECCOB OKUCIIEHUA-BOCCTAHOBJICHUS; YPAaBHEHUI
3JIEKTPOIUTHUECKOM JUCCOLMALINN; MOJEKYIISIPHBIX, MTOJIHBIX U
COKpAIIIEHHbIX HOHHBIX YPaBHEHUI peakluii ¢ yuacTHEM JIEKTPOIUTOB.
YcraHOBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH MEX/y CTPOSHHEM
aTOMa, XUMHYECKOH CBS3bI0, TUTIOM KPHCTAJUINYECKON pEelIeTKN
I1EJIOYHO3EMENbHBIX METAJJIOB ¥ UX XUMHYECKUMHU CBOMCTBAMHU.
HaOmroeHue u onucaHyue XMMHUYECKOT0 SKCIIepUMeEHTa.
9/15 | CoenuHeHUs Baxxueiimme coequHeHns XapakTepucTiKa (PU3MIeCKIX U XUMIYECKUX CBOMCTB OKCHIOB U
IIETOYHO3EMETbHBIX IIETTOYHO3EMEIbHBIX METAJUIOB THPOKCH/IOB IIEITOYHO3EMENTbHBIX METAUIOB.
METaJlIOoB. — OKCH/IBI, TUIIPOKCHIBI U COITU CocTaBneHne MOJIEKYJISIPHBIX YPaBHEHUH peaknnil, XapaKTepU3YIOIINX

(x70puIpl, KapOOHATEHI,
HUTPATHL, cyibdatsl, pocdarsr),
UX CBOHCTBA U NIPUMEHEHHE B
HapOJHOM XO3SIMCTBE.

XMMUYECKHE CBOMCTBA COCANHEHUH MIEIOYHO3EMEIbHBIX METAJIJIOB!
YpPaBHEHHH 3JEKTPOTUTHIECKON TUCCONMANNHT; MOJIEKYJISIPHBIX, TOTHBIX
1 COKpAICHHBIX HOHHBIX YPABHEHUN PEAKLMI C ydacTUEM
3JIEKTPOJIUTOB.

Beruncienust mo XumMudeckuM (GpopmyniaM U ypaBHEHHSIM PEaKIHH,
MPOTEKAOIINX C yIaCTHEM IIETOYHO3EMENTbHBIX METAIIOB U MX
COEIMHEHUI.
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AJTFOMUHHIA.

AmomuHuil. CTpoeHue aToMa,
¢dusnueckre 1 XUMHYECKHE
CBOICTBA MPOCTOr0 BELECTBA.
[IpuMeHeHne anOMHUHUS.

CocraBiieHHuEe XapaKTEPUCTUKK aJTFOMUHUS IO €ro MOJIOKEHUIO B
ITepnoguueckoii cucreme xumuueckux aieMenToB J. . Menneneesa.
XapakTepucTHKa CTPOCHIUS, (PU3NIESCKUX U XUMUICCKUX CBOWMCTB
AITFOMHUHUS.

OOBsICHCHNE 3aBUCHMOCTH CBOMCTB (MM TIPE/ICKa3aHUE CBOWCTB)
aJIIOMUHUS OT nojoxeHus B [lepuoanyeckoit cucreMe XUMHUUECKUX
anemenToB JI. M. Menneneena.

CocTraBiieHHE MOJIEKYJISIPHBIX YPAaBHEHUH PEaKIid, XapaKTepU3YIOIMIHNX
XUMUYECKHE CBOMCTBA AIFOMUHMS: SJIEKTPOHHBIX YPaBHEHHM MPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUSI; YPaBHEHHUM DIEKTPOIUTUYECKON
JIUCCOLIMAIINH; MOJIEKYJISIPHBIX, TIOJHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peakIfil ¢ yuacTHEM DIIEKTPOIUTOB.

VYcraHoBiieHHE MPUYHMHHO-CIIEJCTBEHHBIX CBSI3EH MEXKTY CTPOSHUEM
aToMa, XUMUYECKOH CBSI3bI0, TUTIOM KPUCTANIMYECKOM PEIIeTKU
AJTFOMMHUS ¥ €70 XUMHYECKUMHU CBOMCTBAMMU.

11/17

CoennHeHus
ATFOMHUHUSL.

CoenuHeHHS aJTIOMHUHUS —
OKCHJ] ¥ THIPOKCH]I, UX
amMQOTepHBII XapaKTep.
Baskneliime cony aarOMUAHHMS.
[TpumeneHne coeTuHEHUIA
AJTFOMHMHH.

JI-5 3HaKOMCTBO ¢
COEIMHEHUSAMU
AJIFOMUHUA.

JI-6 Tlonyuyenue
TUIPOKCHIA
aJIlOMUHUA U UC-
CIIeJOBaHHUE €T
CBOWCTB.

XapaxTepucTuKa (PU3MYECKHX U XMMUUYECKHX CBOMCTB OKCHA U
THIPOKCH]IA ATFOMUHHUS.

CocraBiieHrEe MOJNEKYJIAPHBIX YPaBHEHUH peakIfii, XapaKTepU3yIOLIIIX
XMMHYECKHE CBOMCTBA COCIMHEHUN alIIOMUHHKSA: yPABHEHUI
AIIEKTPOIIMTUYECKON AUCCOLUALIMN; MOJIEKYNIAPHBIX, MOITHBIX U CO-
KpALICHHbIX HOHHBIX YPaBHEHUIN PEAKLMI C yUaCTUEM JIEKTPOIUTOB.
Bbluncnenns mo XuMuYeckuM (opMylaM U ypaBHEHHSAM pPEaKLui,
MPOTEKAIOIMX C YYACTHEM AFOMUHUSA U €r0 COCAUHEHUM.

HaburoeHue 1 onucanue XMMHUUECKOT0 SKCIIEPUMEHTA.

12/18

Keneso.

Kenezo.Ctpoenue atoma,
(bu3HYecKre U XMMHUYECKHE
CBOICTBA IPOCTOI0 BEILIECTBA.
3HayeHHe Keles3a Juis
HapOJHOI0 X03sHCTBA.

CocTaBiieHuE XapaKTEPUCTUKH JKeJIe3a 110 €ro MOJIOKEHUIO B
Ilepuoanueckoit cucreMe xumuueckux snemeHTos /. 1. Menneneesa.
XapakTepucTHKa CTPOCHUS, PU3NUECKUX U XUMUYECKHX CBOWCTB
JKeJesa.

CocTaBieHuEe MOJIEKYJISIPHBIX YPaBHEHUI peaklnii, XapaKTepU3yIOIIUX
XMMUYECKHE CBOMCTBA XkKeJle3a: AJICKTPOHHBIX YPaBHEHUH MPOIIECCOB
OKHCJICHUS-BOCCTAHOBJICHUSI; YPABHEHUI JIEKTPOIUTUUECKON
JICCOLMALINN; MOJIEKYJISIPHBIX, TTOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUI PEAKIUIl C yUaCTUEM DIIEKTPOIUTOB.

YcraHOBIIEHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH MEX/y CTPOSHHEM
aTOMa, XUMHYECKOH CBS3bIO, TUTIOM KPHCTAJUIMYECKON PEIIETKH jKese3a
M €T0 XMMUYECKHIMHU CBOMCTBAMH.

13/19

CoennHeHns Kenesa.

CoennHeHN Kee3a U UX
CBOICTBA: OKCHIIBI, THIPOKCHJIBI
u comu xene3a (I u
I11).3Hauenne coemuHeHMI
kKese3a Uil HApOJTHOTO
XO03SHCTBA.

JI-7 3HAKOMCTBO C
pyAaMu xenesa.

XapakreprcTuka GU3MIECKNX U XUMUYECKIX CBOWCTB OKCHIOB H
THPOKCHJIOB JKeJe3a.

CocTaBneHne MOJIEKYJISIPHBIX YPaBHEHUH peaknnii, XapaKTepU3YIOIINX
XUMUYECKHE CBOMCTBA COCAMHEHNMN Kene3a: JIEKTPOHHBIX YpaBHEHUI
MPOLIECCOB OKHUCIICHUSI-BOCCTAHOBJICHHS; YPABHEHNH 3JIEKTPOJIH-
THYECKOH JUCCOIMAINN; MOJICKYJISIPHBIX, TIOTHBIX W COKPAIIEHHbBIX
MOHHBIX YPaBHEHUHN PEaKLMil C yUaCTUEM DJIEKTPOIUTOB.

HaOmonenue n onncanne XMMUYECKOT0 SKCIIEPUMEHTa.

Beruncienust mo XumMudeckuM (GpopmyniaM U ypaBHEHHSIM PEaKIHH,
MPOTEKAIOIMUX C YYACTHEM KEe3a U €ro COEAUHEHUI.




14/20 | Ilpaktuyeckas padbota | DKCHEPUMEHTAIBLHOS DKcnepuMeHTaIbHOE UCCIIe/I0OBAHUE CBOMCTB METAJUIOB U MX [MpakTHuec
Ne 1 «Pemenue HccIeJOBaHUE CBOMCTB COCIMHEHUH, pellleHne SKCIIEPUMEHTANIBHBIX 33/1a4 1o TeMe «MeTtaiutbl». | Kast paboTa
9KCIIEPUMEHTAJIBHBIX | METaJJIOB Pabora c 1abopaTopHBIM 000pYIO0BaHMEM U HATPEBATEIHLHBIMA Ne 1
3a1ad4 1o TeMe 1 MX COCIMHEHUH. npudOpaMu B COOTBETCTBHH C ITPABMIIAMH TEXHUKH 0€30IaCHOCTH.

«Mertauibl ¥ UX HaOmronienne CBOMCTB METAIIIOB M X COSAMHEHUH 1 SIBICHHH,
COC/IMHEHUS. MPOUCXOJISIINX C HUMH.
Onyncanue XMMHUYECKOT0 SKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO
(pyccKOro MiIM POTHOT0) SI3bIKA U SI3bIKA XUMHH.
®dopmynupoBaHre BEIBOIOB MO PE3yJIbTaTaM MPOBEICHHOTO
JKCIIEPUMEHTA.
OnpenencHue (MCX0as U3 y4eOHOM 3a7aui) HEOOXOJUMOCTH
WCII0JIb30BaHMsI HAOJIOACHHS WITH DKCIIEPUMEHTA.

15/21 | O6o6uieHne u [pencrasienue nadopmanmu o Teme «MeTautshy B BUJIE TaOIHII,
cUCTeMaTH3alus CXeM, OIOPHOI'0 KOHCIIEKTa, B TOM 4HcIe ¢ npumeHenuem cpencts UKT.
3HAHWH 110 TeMe [ToHrMaHKe MPUYHMH CBOETO HEeycIexa U HaXOKIEHHE CIIOCOO0B BBIX0/1a
«MeTtannsm. 13 9TOM CUTyalluH.

16/22 | KourpomnbHast pabora KonTpons
Ne 2 o Teme Has paboTa
«Meraby. Ne2

17/23 | PernieHue pacueTHbIX Bbrunciienns 1o XuMudeckuM (GopMysiaM U ypaBHEHHSIM PEaKiunii,
3aja4 1o TeMe MPOTEKAMOIIHUX C y4aCTHEM METAJUIOB U X COSIMHEHHI, KOJIMYecTBa
«Meraibl 1 UX BEIlleCTBa, Macchl, 00bEMa 10 KOJMYECTBY BEIIECTBA, Macce, 00bEMY
COCIMHEHUS. pearcHToB.

18/24 | O6uias xapakre- OO1as xapakTepucTuka J O6pa3ipt Ornpe/iesieHns] MOHSATHI «HEMETaJITbD), «TaJIONeHbD», «aJUIOTPOITHbIE
PHUCTHKA HEMETAJJIOB. | HEMETAJUIOB: MOJI0KEHHUE B HEMETaJlJIOB. BUJIOU3MEHEHUS.

IIepnonuueckoii cucreme XapaKTepuCTUKa XUMUYECKUX 3JIEMEHTOB-HEMETAIIIOB: CTPOCHHUE,
XUMUYECKUX 3y1eMeHToB Jl. U. (usnueckue cBoiicTBa HeMeTasuoB. CocTaBiieHHe Ha3BaHUI COSIMHEH I
MenzeneeBa, 0COOCHHOCTH HEMeTaJIoB 1o (opmyIie v uxX GOpMyIT 10 Ha3BAHUIO.
CTPOEHHS aTOMOB, OO0BscHEHHE 3aBUCUMOCTH CBOIMCTB (MJIM MpEICKa3bIBAHIE CBOWCTB)
anekTpoorpunatensHocTh (D0) XUMHYECKHUX 3JIeMEHTOB-HEMETAJJIOB OT MoNokeHus B [leproanueckoit
KaK Mepa «HEMETAITTMYHOCTIY, cucreMe xumudeckux snemenTos J1. M. Menneneesa.
paa 20. Amorporusi. YcTaHOBIIEHHE IPUIHHHO-CIIEICTBEHHBIX CBA3EH MEXy CTPOSHHEM
®u3nyecKue CBOKNCTBA aTOMa, XUMUYECKOM CBSI3bI0, TUIIOM KPUCTAJNINYECKON PELIETKU
HEMETaJUIOB. HEMETAJJIOB ¥ UX COCTMHEHHH, UX (PU3NUEeCcCKUMHU CBOHCTBAMHU.
B muanore ¢ yunteneM BeIpabOTKa KPUTEPUEB OLIEHKU U OIIPECICHUE
CTEIEHNU YCTICIIHOCTH BBITIOJIHEHHSI CBOEH PabOTHI M pabOTHI BCEX,
HCXOZs U3 UMEIOIINXCSI KPUTEPHEB, COBEPILICHCTBOBAHNE KPUTEPUEB
OLICHKH M UX MCIIOJIb30BAaHKE B XO/I¢ OLICHKU M CAMOOIIEHKH.
19/25 | Bomopon. Bonmopon — xummdaeckuii XapakTepucTHKa BOAOPOa: CTPOCHHUE, (pr3mdeckne U XUMUUECKIe

3JIEMEHT 1 TIPOCTOE BEIECTBO.
duznvecKre U XUMUIECKHE
cBoiicTBa Bogopoa. Ilonyuenue
BOZIOpO/Ia B JIAOOPATOPHH.
Tonyuenue 60o0opooda 6
npomvluinennocmu. Ilpumenenue
6000poda.

CBOHCTBa, MoNTydeHre U mpuMeHeHne. CocTaBieHne Ha3BaHUI
COCAMHEHUH BOopoa 1o GpopMyIe 1 uX GopMyl IO Ha3BaHHUIO.
OOBsCHEHNE 3aBUCUMOCTH CBOMCTB (MITH TPEICKA3HIBAHIE CBOWCTB)
BOJIOpO/Ia OT NoNoKeHus B Ileproandeckoii cucTeMe XUMHIECKUX
anemenToB /. . MenneneeBa. CocTaBiIeHNE MOIEKYISPHBIX ypaBHEHUI
peaKnmii, XapakTepu3yIOINX XUMHIECKHE CBOHCTBA BOAOPO/IA, HIIEK-
TPOHHBIX YPABHEHHH MPOIECCOB OKMCIICHUSI-BOCCTAHOBIICHHS;




MOJIEKYJISIPHBIX, TTOJHBIX ¥ COKPAILIEHHBIX MOHHBIX YPAaBHEHUN PEaKUil ¢
Y4aCTUEM AJIEKTPOJUTOB. Y CTAHOBJIEHUE MPUYUHHO-CIIEJICTBEHHBIX
CBSI3EH MEXy CTPOCHHEM aTOMa, XUMUYECKOH CBSI3bIO, TUIIOM KpHUC-
TAJUTUYECKON PEIIETKA BOJIOPOA, €ro (PH3MISCKUMU U XUMHYCCKIUMU
CBOMCTBaMHU.

BrImonHeHHE pacueToB 0 XUMHYECKUM (OopMyJiaM M YPaBHCHUSM
peakuui, NpOTEeKAIONINX C y9acTHEM BOAOPOJa U €ro COSTUHEHU.

20/26 | Kucmnopox. Kucnopon — xumuueckuit XapakTeprcTHKa KUCIOPO/ia: CTPOECHHE, aJuIOTPOITHsl, (PU3NUECKUE 1

9JIEMEHT U TIPOCTOE BEILECTBO. XMMHYECKHE CBOMCTBA, MOIYYSHUE U IIPUMEHEHHE aJITIOTPOITHBIX

Oson. Cocmas 6030yxa. Momudukanuii. CocTaBiieHHE HA3BaHUI COSIMHEHUN KHCIOPOA IO

duznveckre ¥ XUMUYECKHE (hopmyne n ux popmyn no HazBanuoo. OObSICHEHHE 3aBUCUMOCTH

CBOICTBa KHCIIOpPOJA. CBOMCTB (WM TIpe/ICKa3bIBaHUE CBOKCTB) KUCIOPO/a OT TOJIOKEHHUS B

[onyuenne u npuMeHeHue [MTepronmueckoit cucreme xumuuecknx anemeHToB J1. V. Menpeneesa.

KUCTIOpOJa. CocraBnieHne MOJICKYJISIPHBIX YPaBHEHUH peaKinii, XapakTepU3yIOIINX
XMUMHYECKHE CBOMCTBA KHCIIOPO/IA, SJICKTPOHHBIX YPaBHEHHH MPOIIECCOB
OKHCIICHHSI- BOCCTAHOBIICHHSI.
YcraHOBIIEHHE TPHYMHHO-CIIEICTBEHHBIX CBS3EH MEX/y CTPOSHHEM
aTOMa, XMMUYECKOM CBSI3bI0, TUIIOM KPUCTAJNINYECKON PEILIETKU
KHCJIOPO/ia, ero (PU3NIECKUMHU M XMMUICCKUMHU CBOHCTBAMU.
BhInonHeHne pacyeToB N0 XMMUYECKUM (hOpMYyJIaM U YpaBHEHHUSIM
peakiyii, MPOTEKAIOIINX C yYaCTHEM KHUCIIOpoJia.

21/27 | Tlpaktuueckas padora | [lonaydenue, cobupanue u Pabota ¢ 1abopaTopHbIM 000PYI0BAHUEM M HATPEBATCIbHBIMU IpakTryec
Ne 2 «Ilomydyenue pacro3HaBaHHe T'a30B KUCIOPOAa npudOpaMu B COOTBETCTBHH C IMPABUIIAMH TEXHUKH 0€30I1aCHOCTH. Kasi pabota
BOZIOpOJA M U3YYEHHE | M BOIOPOJA. HabGnronenue 3a cBoiicTBaMH KHCIOPOa, BOJOPOAA U SIBICHUSIMH, Ne2
€ro CBOHCTBY. HPOMCXOAMIMME C HUMH.

[NpakTnueckas pabora Onucanne XMMHYECKOT0 SKCIEPUMEHTa C IOMOLIBIO €CTECTBEHHOIO [paxTnuec
Ne 3 «Ilomygyenune (pyccKoro Uiy poAHOTro) A3bIKA U A3bIKA XUMHH. Kasi pabota
KUCJIOpOJa dopmynaupoBaHie BEIBOIOB 10 PE3yIbTaTaM HPOBEICHHOTO Ne 3
U3y4EHHUE ero IKCIIEPUMEHTA.
CBOWCTBY. Opranmzanys y9e0HOr0 B3aUMOJICHCTBUS B TPYIIIIE.
22/28 | Bona. Bona.CtpoeHue MOJIEeKyIIbI. XapakTeprcTHKa BOJIbI: COCTaB, (PU3UUECKUE U XUMHYECKUE CBOMCTBA,
Tousmue o 6000poOHOI c6a3U U HaXOXK/ICHUE B IpUpoJe 1 npruMeHeHne. CocTaBlieHHe MOJIEKY ISPHBIX
ee enuAHUU HA husuiecKue YpaBHEHUH peakyii, XapaKTepU3yIOINX XUMHIECKHIE CBOHCTBA BOPbI,
ceolicmea eeujecms Ha npumepe JIEKTPOHHBIX YPaBHEHUH NPOLIECCOB OKUCIEHHS- BOCCTAaHOBJICHUSL.
800WbL. YcraHoBlIeHHE IPUYMHHO-CIIECTBEHHBIX CBS3EH MEXIY XUMUYECKOU
XMMHYECKHE CBOWCTBA BOJIBI. CBSI3bI0, TUIIOM KPHCTAJTMIECKOH PeIIeTKH BOIbI, e¢ (PU3NUSCKUMHU 1
KpyroBopot Bozsl B IpupoE. XUMUYECKUMH CBOMCTBAMHU.
JuctuiuipoBaHHas Bojia, ee BeimonHeHne pacyeToB 1o XMMHUYECKUM (OpMyJiaM U ypaBHEHHSAM
NOJTy4YeHHe U IPUMEHEHHE. peakyii, IPOTEKAIONIHNX C Y4aCTHEM BOJBL
23/29 | TanoreHs. OO0rias xapakTepucTuKa JI- 8 3HakoMcTBO € XapakTeprCcTHKa TajlOreHOB: CTPOCHHE, PU3MICCKHE U XUMUUECKUE

ranoreHoB. CTpoeHHE aTOMOB.
IIpocTeie BelecTBa U UX
cBoiicTBa. [Ipumenenue ra-
JIOTEHOB M UX COETMHEHUH B
HapOJHOM XO3SIMCTBE.

obpasmaMu
TIPUPOTHBIX
COEIMHEHUI
HEMETAILJIOB -
XJIOpUIaMHU.

CBOWCTBa, MONTydeHHe U mpuMeHeHne. CocTaBieHne Ha3BaHUI
COCAMHEHUH TaJIOTeHOB TI0 PopMyIe U UX GOpMYI IO Ha3BaHHUIO.
OOBsCHEHNE 3aBUCUMOCTH CBOICTB (MITH TPEICKA3HIBAHIE CBOWCTB)
TaJIoreHOB OT MoJoKeHus B Ileproamueckoil cucreMe XuMHIEeCKNX
anemenToB /. . Menneneea. CocTaBleHIE MOJIEKYISAPHBIX YPaBHEHUH
peaKnmii, XapakTepH3yIOINX XUMHIECKHE CBOHCTBA TaJOTC€HOB,




QJICKTPOHHBIX ypaBHCHHfI IPOHECCOB OKUCICHUA- BOCCTAHOBJICHUS.
VcraHOBIICHHE NPUYINHHO-CJICACTBCHHBIX CBsI3eH MCKIY CTPOCHUEM
aToMa, XHUMUYECKOU CBA3bI0, TUIIOM KpPICTaJ'IJ'IPI‘-IeCKOfI pCHICTKH
rajJorcésa, €ro (I)I/ISI/I"IGCKI/IMI/I M XUMHUYECKUMH CBOHCTBAMH.

24/30

CoennHeHus
raJIoreHoB.

OCHOBHEIE COEIUHEHHUS
TaJIOTCHOB: TaJIOr€HOBOIOPOJIBI,
COJIH TaJIOT CHOBOIOP OHBIX
KHCJIOT.

I Ionydenue
XJIOPOBOJOPOZIA U €ro
pacTBOpeHHE B BOJE.

JI Pacrio3naBanue
COCIMHEHUH XJIopa.

J-9 Pacno3naBanue
XJIOPH]I - AHUOHOB.

XapakTeprcTHKa COeTMHEHUI TaIOTeHOB: COCTaB, (PU3MUECKUE U
XUMHYECKHE CBOMCTBA, MOJyYeHNE U IPUMEHEHHUE.

CocraBneHne Ha3BaHUN COEANHEHUH rajloreHoB 10 (hopmyIe U ux
(hopMyn 10 Ha3BAHHMIO.

CocraBiieHne MONEKYIAPHBIX YPaBHEHUN peakIuil, XxapaKTepU3yIOLIIX
XUMHYECKHE CBOMCTBA COETMHEHNH TaJOr€HOB, ANEKTPOHHBIX
YpaBHEHUH MPOLIECCOB OKHCICHUA-BOCCTAHOBJICHUS; YPaBHEHUM
ANIEKTPOTUTHUECKON AUCCOLHUAIINN; MOJICKYIISIPHBIX, MOJTHBIX U
COKpAIIIEHHBIX HOHHBIX YPaBHEHUH peaklnil ¢ ydacTHEM 3JIEKTPOIUTOB.
YcTaHoBIIEHHE TPUYMHHO-CIIECTBEHHBIX CBSI3€H MEXly XMMHUYECKOM
CBS3b10, TUMOM KPUCTAJUINYECKON PELIeTKH COeAMHEHU raJloreHoB, UX
(l)I/ISI/I‘{eCKI/IMI/I 1 XUMHYECKMMU CBOMCTBAMHU.

HaGmronieHne u onrcaHne XMMHYECKOT 0 3KCIIEPUMEHTA T10
Pacro3HaBaHUIO XJIOPHUI-HOHOB.

BhInonHeHrne pacyeToB Mo XUMUYECKUM (hopMyliaM U ypaBHEHUSIM
peaKIii, IPOTEKAIIMX C YIaCTHEM COECIMHEHHH raJlOreHoB.

25/31

Cepa.

Cepa: pusngeckue u
XUMUYECKHE CBOMCTBA.
Amnotponus, pUMeHEHHUE.

J Annotpomnus cepsl

XapaKkTepUCTHKA CEPhI: CTPOCHUE, AJIJIOTPOITHS, (PU3HUCCKUE U
XUMHYECKHE CBOWCTBA, MOyICHUE U TPUMEHEHHE.

CocraBiieHne Ha3BaHUI COCAMHEHUH cepbl IO popMysie U ux (HopMyJI 1o
Ha3BaHUIO.

OO0BsCHEHNE 3aBUCUMOCTH CBOIMCTB (MJIM MPEICKA3bIBAHUE CBOWCTB)
cepsl OT moJoKeHus B [leproandeckoit cucTeMe XMMUYECKUX 3JICMEHTOB
J. N. Menneneena.

CocraBiieHrEe MOJNEKYISPHBIX YPaBHEHUH peakIiid, XapaKTePH3YIOIINX
XUMHYECKHE CBOMCTBA CEPHI, 3JICKTPOHHBIX YpaBHEHUI MPOIIECCOB
OKHCJICHHSI- BOCCTAHOBIICHHS.

YcTaHOBIIEHHE IPUIHHHO-CIIEACTBEHHBIX CBA3eH MEXy CTPOSHHEM
aToMa, XUMHYECKOH CBS3BIO, TUTIOM KPUCTAJUTMYECKON PEIIeTKH CEPHI, €e
(hM3UIECKUMHU ¥ XUMHYECKAMHA CBOHCTBAMH.

Habmronenne XuMIdecKoro SKCIepruMenTa.

BrimonHeHne pacueToB Mo XUMHYECKUM (OopMyiaM B YpaBHEHUSIM
peaxIii, IPOTEKAOIINX C YIACTHEM CEpPHI.

26/32

CoenuHEHHUS CepHl.

CoequHEHHS Cephl:
CEepOBOIOPOI, CYIb(OUIEI,
OKCHJIBI CEPBI.

JI-103HakoMcTBO C
o0pasmaMu Ipupos-
HBIX COEIMHEHUN
HEMETaJUIOB -
cynbumamu,
cynbdaramu.

XapakTepuCcTHKA COCTMHEHUN CEPhI: COCTaB, (PU3MUECKNE U XUMHIECCKHIE
CBOICTBA, MOTYYCHNE U IPIMEHEHHE.

CocraBieHre Ha3BaHUNA COSNMHEHHUN Cephl TI0 (hopMyrte U uX (HOPMYII IO
Ha3BaHMIO.

CocTaBneHne MOJIEKYJISIPHBIX YPaBHEHUH peakmnii, XapaKTepU3yIOIINX
XUMHUYECKHE CBOMCTBA COEAMHEHUN CEPBI, DIEKTPOHHBIX YpaBHEHUI
MPOLIECCOB OKHCIICHHSI-BOCCTAHOBJICHHS; YPaBHEHUN
SIEKTPOIUTHYECKON IMCCOMAIINN; MOJIEKYIISIPHBIX, TOJTHBIX




COKpAIICHHBIX NOHHBIX ypaBHeHI/Iﬁ peaKIIHfI C Y4aCTHUCM JJICKTPOJIUTOB.
VcraHOBIICHHE NPUYINHHO-CJICACTBCHHBIX CBsI3eH MCKIAY XUMUYSCKOU
CBA3bI0, TUIIOM KpI/ICTEU'IJ'IPI‘IGCKOﬁ PCHICTKU COGI[I/IHGHI/Iﬁ CCPhbI, UX
(I)I/I3I/IquKI/IMI/I M XUMHAYECKUMH CBOHCTBAMU

27/33

CepHas KUCIIOTa Kak
QIIEKTPONIUT U €€ COIH.

CepHast KHCIIOTa KaK SJIEKTPOJIIUT
U €€ COJIH, UX NIPUMECHCHHUE B
HapOJTHOM XO3SIUCTBE.

JI-11 Pacnio3naBaHue
Cynb(ar — aHHOHOB.

XapakTeprCcTHKa CEpHOI KUCIOTHI: COCTaB, (pU3NUECKHE U XUMUUECKUE
CBOICTBA KaK 3JIEKTPOJIHTA.

CocraBnieHre MOJIEKYIISIPHBIX YPaBHEHHH peakiyii, XapaKTepu3yomumx
XMMHUYECKHE CBOMCTBA CEPHOI KHUCIIOTHI, 3JICKTPOHHBIX YPaBHEHUI
MIPOLIECCOB OKHCIICHHS- BOCCTAHOBIICHHUSI; MOJICKYIISIPHBIX, TIOJIHBIX U
COKpAIIEHHbIX HOHHBIX YPaBHEHUH PEaKlunii C y9acTHEM AIIEKTPOIUTOB.
YcraHOoBIIEHHE IPHYMHHO-CIIEICTBEHHBIX CBS3EH MEXK/Ty XUMHYECKON
CBSI3bI0, TUIIOM KPHUCTAJNTMUECKOH PEIICTKH CEPHOM KHCIIOTHI, €¢
(pU3NUECKUMU ¥ XUMHYECKUMH CBOMCTBAMH.

HaGuoenne 1 onvucanue XMMUYECKOT0 DKCIIEPUMEHTA 110
pacro3HaBaHUIO CYJIb(aT-HOHOB.

26/34

CepHast KUCJIOTa KaK
OKHUCITUTEJIb.
ITonmyuenue cepHoii
KUCJIOTHI.

CepHas KUCIOTa Kak
okucnurens. [Ipoussoncrso
CEPHOU KUCJIOTHI U €€ puMe-
HEHHE.

CocraBiieHre MOJNEKYJIAPHBIX YPaBHEHUH peakIfii, XapaKTepH3yIOLIIIX
XMMHUUYECKHE CBOMCTBA CEPHOM KUCIOThI KaK OKUCIIUTEIS, JIEKTPOHHBIX
YPaBHEHUI IPOLECCOB OKUCIIEHUA-BOCCTAHOBIICHUS.

XapaKTepUCTUKA NOJyUYEHUS! U IIPUMEHEHUS CEPHOM KUCIIOTBHI.
BrInonHeHrne pacyeToB o XUMUYECKUM (hOpMyJiaM U YpaBHEHUSIM
peakuuii, IpOTEKAOIMX C y4aCTUEM CEPHOM KUCIJIOTHI.

29/35

Asor

A3OT: cTpoeHHE aToMa U
MOJIEKYJIbI, CBOMCTBA IIPOCTOTO
BEILECTBA.

XapakTepHrcTHKa a30Ta: cTpoeHue, (PU3NUeCKue U XUMUUECKHE CBOWCTBA,
noiy4eHue u npuMeHenre. CocTaBiieHHe Ha3BaHUM COCAMHEHHUN a30Ta
1o gopmysie u ux GopmyJI 1o Ha3BaAHHMIO.

OOBsCHEHHE 3aBUCUMOCTH CBOIMCTB (MJIM MpEICKAa3bIBAHIE CBOWCTB)
a3oTa oT nojioxeHus B llepuonnyeckoil cucteMe XUMHYECKUX
snemenToB /. 1. Menneneena.

CocraBieHne MONEKYIAPHBIX YPaBHEHUH peakIiii, XapaKTepU3yIOIIIX
XUMHYECKHE CBOMCTBA a30Ta, AIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
OKHCJICHUS-BOCCTAHOBIICHUSI.

YcTaHOBIIEHHE IPUIHHHO-CIIEACTBEHHBIX CBA3eH MEXy CTPOSHHEM
aToMa, XUMHYECKOH CBS3BIO, TUTIOM KPUCTAJUTMYECKOHN PEIIeTKH a30Ta,
ero (pu3uYecKNMH U XUMHUYECKIMHU CBOWCTBAM.

BrimonHeHne pacueToB Mo XUMHYECKUM (POopMyliaM M YpaBHEHUSIM
peaxIwii, IPOTEKAIOIINX C YYaCTHEM a30Ta.

30/36

AMMuax

AMMUax: CTpoeHne, CBOICTBA,
MOJTyYeHHE ¥ PUMEHEHUE.

M. IHonyuenue
aMMHaKxa.

XapakTepruCcTHKa aMMHAaKa: COCTaB, (PU3NIECKHE U XUMHICCKIE
CBOWCTBA, MOTyICHUE U TPUMEHECHIE.

CocraBieHIE MOJNEKYIAPHBIX YPaBHEHUH peaKIiid, XapaKTePU3yIOIITIX
XUMHYECKHE CBOMCTBA aMMHUaKa, SIIEKTPOHHBIX YpaBHEHUI MPOIIECCOB
OKHCJICHUS-BOCCTAHOBIICHHS.

YcraHoBiieHHE TPUIMHHO-CIIEICTBEHHBIX CBSI3EH MEXIY XUMUYECKOU
CBSI3BIO, TUIIOM KPHCTAJUTHICCKON PEIIeTKH aMMHUaKa U ero
(hM3MIECKUMHU ¥ XUMIYSCKAMHA CBOHCTBAMI.




Ha6n}0zerHe XUMHUYCCKOI'0O OKCIICPUMCHTA.
Brmonnenne PacyeToB MO0 XUMHNYICCKUM (bopMynaM 1 YpaBHCHHUAM
peaKuHﬁ, OPOTCKAOIUX € YHaCTUEM aMMHUAKaA.
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Coyt aMMOHHS.

Conu aMMOHUSI, UX TIOTYYEHUE,
CBOICTBA U MPUMEHEHUE.

JI-12 Pacnio3naBanue
KaTUOHOB aMMOHUSL.

CocraBneHue Ha3BaHHUH cojield aMMOHHUS 10 (opMysIe U UX (hOpPMYI 110
Ha3BaHUIO.

CocraBnieHre MOJIEKYJISIPHBIX YPaBHEHHH peakinii, XapaKTepu3yomnx
XMMHYECKHE CBOMCTBA COJIEH aMMOHWUS; YPaBHEHHUH 3JIEKTPOIIMTHIECKON
JIICCOLMAIINN; MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAIIEHHBIX HOHHBIX
yYpaBHEHUH peakIuil ¢ yuacTHEM DIIEKTPOIUTOB.

YcraHOoBIIEHHE IPHYMHHO-CIIEICTBEHHBIX CBS3EH MEXK/Ty XUMHYECKON
CBSI3bI0, TUIIOM KPHUCTAJNTMYECKON PEIIETKH COJe aMMOHUSI U UX
(pU3NUECKUMU ¥ XUMHYECKUMH CBOMCTBAMH.

HaGimonenne 1 onvucanue XMMHUYECKOT0 IKCIIEPUMEHTa 110
pacro3HaBaHUIO KATHOHOB aMMOHHS.
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[MpakTuyeckas pabora
Ne 4 «Ilomydyenue
aMMHUaKa 1 U3yueHue
€ro CBOMCTBY.

[Tony4yenue, codupanue u
pacro3HaBaHUE aMMHUAKA.

Pabota ¢ 1abopaTopHbIM 000PYI0BAHUEM M HATPEBATCIbHBIMU
npudOpaMu B COOTBETCTBHH C MPABUIIAMH TEXHUKH 0€30I1aCHOCTH.
HaGnrofenue 3a cBolWcTBAaMU aMMMaKa M COJICH aMMOHHUS, SIBIICHUSIMH,
MMPOUCXOAAIIUMHA C HUMU. Omnucanne XUMHYECKOr 0 OKCIIEPUMCHTA C
MIOMOIIBIO €CTECTBEHHOI'O (PYCCKOT0 MIIM POIHOIO) SI3bIKa M SI3bIKA
XHMHH.

dopmynaupoBaHie BEIBOIOB 10 PE3yIbTaTaM HPOBEICHHOTO
IKCIIEPUMEHTA.

Opranuzanys ya4e0HOr0 B3aUMOJICHCTBUS B TPYIIIIE.

IIpakTuuec
Kas padora
No 4
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OKcupl a30Ta.
A30THast KHCIIOTa KaK
AJIEKTPOJIHUT.

Oxkcuppt azota (II) u (IV).
A3OTHas KUCIIOTa Kak
3JIEKTPOJIUT, €€ CBOMCTBA U
MIpUMEHEHNE.

XapakTeprcTHKa OKCHJIOB a30Ta: COCTaB, (DU3MYECKUE U XUMUYECKHE
CBOWCTBa, MoNydeHue u mpuMeHeHne. CocTaBlieHHe HA3BaHUN OKCH/IOB
azora 1o (¢opmysie U ux (GopMyII 10 HA3BAHHUIO.

CocraBieHne MOJIEKYIAPHBIX YPaBHEHUHN peakIfif, XapaKTepU3yIOIIIX
XUMHYECKHE CBOMCTBA OKCHIOB a30Ta, IEKTPOHHBIX YPaBHEHUI
MIPOIIECCOB OKUCTICHUSI- BOCCTAHOBJICHHUS; MOJEKYJISPHBIX, TIOIHBIX
COKpAIIIEHHBIX HOHHBIX YPaBHEHHI PEaKLUil C y4acTHEM JICKTPOIUTOB.
YcraHoBlIeHHE IPUYMHHO-CIIECTBEHHBIX CBSI3EH MEXKAY XUMUYECKOU
CBSI3BI0, TUIIOM KPHCTAJUTMIECKON PEIIeTKH OKCHIIOB a30Ta U MX
(hM3UIECKUMU M XUMIYECKAMHU CBOHCTBAMH.

XapakTeprCcTHKa a30THOM KUCIIOTBI: COCTaB, (PU3NUECKHE U XMMUYECKHE
CBOHCTBA KaK AIIEKTPOIUTA, IPUMEHEHHE.

CocraBieHIE MOJNEKYIAPHBIX YPaBHEHUN PeaKIii, XapaKTepU3yIOIITIX
XUMHUYECKHE CBOMCTBA @30THOM KUCIIOTHI, SJIEKTPOHHBIX YpaBHEHUHN
TIPOIIECCOB OKUCIICHHS- BOCCTAHOBIICHUS; MOJNEKYIISIPHBIX, TIOTHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHEHHN PEAKINi C yI4aCTHEM JICKTPOIHUTOB.
YcraHoBiieHUE TPUIMHHO-CIIECTBEHHBIX CBSI3€H MEXAY XUMHUYECKOU
CBSI3BIO, TUIIOM KPHCTAJUTMIECKON PEIIeTKH a30THON KHUCIIOTHI, €€
(hM3MIECKUMHU ¥ XUMIYSCKAMHA CBOHCTBAMI.
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A30THas KHCIOTa KaK
OKHCIINTCIIb.

A30THas KHCIIOTA KaK
OKHUCIINTCIIb.

CocraBneHne MOJICKYJISIPHBIX YPaBHEHUH peakinii, XapaKTepU3yIOIINX
XUMHMUYECKHE CBOMCTBA a30THOM KMCIIOTBI KaK OKUCIUTENS, AEKTPOHHBIX
YpaBHEHUH TPOLIECCOB OKUCICHUS-BOCCTAHOBJIECHUSI.

BeironHeHe pacdyeToB 1Mo XUMHYECKUM (opMyiiaM M ypaBHEHUSIM
peaxiyii, IPOTEKAIOIINX C YYaCTHEM a30THON KUCIIOTBL.

35/41 | Conu a3oTHOU Hurpats! u HuTputhl, npodnema | JI-13 3HakoMcTBO € XapakTepucTHKa HUTPATOB U HUTPUTOB: COCTAB, (PU3MUECKUE 1
KHCIIOTHI. UX COZIEp)KaHUS B oOpa3uamu IpupoA- | XUMHYECKHE CBOMCTBA, MOydeHHe 1 npuMmeHenne. CocraBieHne
CEIIbCKOX 035I1ICTBEHHOM HBIX COETUHEHUN Ha3BaHUWI COJNEH a30THOM KHCIIOTHI 10 UX OpMyiiaM ¥ Hao0opoT -
MIPOIYKIUH. A30THBIE HEMETaJJIOB- (hopMyI1 10 Ha3BaHUIO.
yaoOpeHus. HHUTpaTaMH CocraBiieHne MOJIEKYJISIPHBIX YPaBHEHUI peakinii, XapaKTepu3yomnx
XMMHYECKHE CBOMCTBA HUTPATOB, 3JIEKTPOHHBIX YPABHEHHH IPOIIECCOB
OKHCJICHHSI-BOCCTAHOBIICHHS; MOJIEKYJISIPHBIX,, TTOJTHBIX M COKPAIEHHBIX
MOHHBIX YpPaBHEHMH peakIiil ¢ yJacTHEM BJIeKTPOIUTOB.
36/42 | ®ochop. ®ocop: crpoenue atoma, XapakrepucTtuka pocdopa: crpoeHue, GU3NIecKue U XMMUYECKHe
aJUIOTPONHS, CBOICTBA O€/Ioro u CBOICTBA, NMOJTYYCHNE U IPUMEHEHHE.
KkpacHoro ¢ocdopa, nx OOBbsicCHEHNE 3aBUCMOCTH CBOMCTB (MJIM TIPE/ICKa3bIBAaHHE CBOWCTB)
NpUMEHEHHE. (ocdopa ot nonoxenus B Ileproguueckoii cucreMe XUMHIECKUX
anemenToB /. 1. Menpaeneena.
CocraBiieHnEe MOJNEKYJIAPHBIX YPaBHEHUH peakIfii, XapaKTepU3YIOIIHNX
XMMHUUECKHE CBOUCTBA (hocdopa, 3JEKTPOHHBIX YPaBHEHUH MPOIIECCOB
OKHCJICHHSI-BOCCTAHOBJICHHS;
YcraHoBJieHHE MPUYUHHO-CJICACTBEHHBIX CBsI3EH MEXAY CTPOCHUEM
aTOMa, XMMUYECKOM CBSI3bI0, TUIIOM KPUCTAJNINYECKOH PEILIETKU
(docdopa, ero pu3nIecKUMHU U XUMHUYECKHUMHU CBOWCTBAMHU.
37/43 | Coenunenmus Coenunenus docdopa: oxeup CocraBnenue Ha3BaHui coeanHenuit Gpochopa no popmyse u ux
dochopa. dochopa (V), oprodochopHas (hopmyIT 0 HA3BaAHHIO.
kucinora u e€ conu. PocdopHbie CocraBiieHnEe MONEKYIIAPHBIX YPaBHEHUH peakIfid, XapaKTePH3YIOIINX
yao0peHusi. XMMHYECKHEe CBOMCTBA coenHennit ocopa; ypaBHEHHH 3J1EKTPO-
JUTHYECKOH AUCCOLMALMN; MOJIEKYIISPHBIX, TOIHBIX ¥ COKPAIIEHHBIX
HMOHHBIX YPaBHEHUH PEAKLMI C yUaCTUEM DJIEKTPOIUTOB.
38/44 | Yraepon. VYruepon: ctpoeHue aTtoma, . Kpucramnmmuec- XapakTeprcTHKa yriaepoja: CTPOeHHUE, ajuIOTPOIHs, PU3UISCKHE U

(dr3HYecKre U XUMUYECKHE
CBOHCTBa. Antomponus
yenepooa: aimas, epaghum,
Kapoum, ¢ghyniepenul.

KHE PEIISTKH aaMas3a
u rpadura.

XMMUYECKHE CBOWCTBA, MOJIyYEHUE U IPUMEHEHHE.

CocraBneHne Ha3BaHUW COCAMHEHUH yriieposa 1o Gopmylie u ux
(hopmyI 1O HA3BAHUIO.

OO0BsCHEHNE 3aBUCHMOCTH CBOMCTB (MIJIH TPEICKA3HIBAHIE CBOWCTB)
yriieposia oT nonokeHus B [lepuoandeckoit cucteMe XMMUIECKHX
snemenToB /. 1. MenneneeBa. CocTaBieHNEe MOIEKYISPHBIX YPaBHEHUI
peakuuii, XapaKTepU3yIOIMX XUMUYECKUE CBOWCTBA yIJIepoaa,
3JIEKTPOHHBIX YPaBHEHHUH MTPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS.
Y cTaHOBIIEHNE TPUYMHHO-CIIEICTBEHHBIX CBA3EH MEX/y CTPOSHHEM
aTOMa, XUMHYECKOH CBS3bI0, TUTIOM KPHCTAJUIMYECKON PEIIeTKN
yIIIeposia, ero (M3NIECKUMHU ¥ XUMHYECKUMH CBOHCTBAMHL.
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Oxcuapl yrieposa.

Oxcunpl yrirepona (1) u (1V), ux
CBOICTBa M IPHMCHEHHE.

XapakTeprcTHKa OKCHJIOB YIiIepoja: COCTaB, (PU3MYECKUE U XUMHICCKHIE
CBOICTBA, MOJyYEHUE U IPUMEHEHNUE.

CocraBieHne MONEKYJIAPHBIX YPaBHEHUN peaKkIUii, XapaKTepU3yIOLIIX
XUMHMUYECKHE CBOMCTBA OKCUIOB YIIIEpO/a, JEKTPOHHBIX YpaBHEHUI
MPOLIECCOB OKUCIECHUSI-BOCCTAHOBJIEHNUS; MONEKYISPHBIX, OTHBIX U
COKpAIIIEHHBIX HOHHBIX YPAaBHEHUH PEaKLUi ¢ y4aCTUEM DJIEKTPOIUTOB.
YcTaHoBIIEHHE IPUYMHHO-CIIECTBEHHBIX CBS3€H MEX Ty XUMUYECKON
CBS3b10, TUMOM KPUCTAJUIMYECKON PELIETKH OKCUJIOB YIIIepoJa, UX
(pU3NUECKUMU ¥ XUMHYECKUMH CBOMCTBaMH.
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VYronpHast KUCIIOTa U
ee COJIH.

VYronbHas kucnora. KapooHaTsr:
KaJBLUT, COJa, MOTAIl, UX
3Ha4YEHHE B MPHUPOJIE U )KU3HU
4enoBeKa.

JI-14 3nakoMCTBO C
o0pasiamu
MPUPOTHBIX
COETMHEH U
HEMETAJIJIOB -
KapOOHaTaMH.

JI-15 Pacno3naBanue
KapOOHAT-aHHOHOB.

XapaxTepUCTHKa YrOJIbHOM KHCIIOTHI U €€ cojell: cocTaB, (usudeckue u
XMMHUYECKHE CBOMCTBA, MOIYYCHUE U IPUMEHEHHE.

CocraBneHne Ha3BaHUH COJIEW YroOJMbHOM KHCIIOTHI IO pOopMyJIe U UX
(hopMyI1 10 Ha3BaHUIO.

CocraBiieHne MOJICKYJISIPHBIX YPaBHEHHI peakinii, XapaKTepu3yonx
XMMHYECKHE CBOMCTBA YTrOJIbHOW KUCIIOTHI M €€ CONeH, ypaBHEHUI
AIIEKTPOIIMTHYECKOM M CCOIMAIINN; MOJICKYIISIPHBIX, MOJHBIX U
COKpAIIIEHHbIX HOHHBIX YPaBHEHH PeaKnii ¢ y9acTHEM AIIEKTPOIUTOB.
HabmntoieHre 1 onucaHue XUMHYECKOr0 DKCIIEPUMEHTa 10
PACIO3HABaHUIO KapOOHAT-HOHOB.

BbInonHeHne pacyeToB N0 XMMUYECKUM (hOpMYyJIaM U YpaBHEHHUSIM
peaKIuii, IPOTEKAIOLINX C YJaCTHEM COSAMHEHHH yIilepoaa.
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[pakTuyeckas pabora
Ne 5 «Ilomydenue
YIJIEKHUCIIOTO I'a3a ’
U3y4EHHUE ero
CBOWCTB».

[Tony4yenue, codupanue u
pacrno3HaBaHUE YTIIEKUCIOrO
rasa.

Pabota ¢ 1abopaTopHbIM 000PYI0BAHUEM M HATPEBATECIbHBIMU
npudOpaMu B COOTBETCTBHH C IMPABUIIAMH TEXHUKH 0€30I1aCHOCTH.
HaGutoenue 3a cBOMCTBaMH YIIIEKUCIIONO ra3a U KapOOHATOB,
SBJICHUSIMU, TTPOUCXOJIIMU C HUMHU.

Omnucanue XMMHUYECKOT0 9KCIIEPUMEHTA € TIOMOIIBIO €CTECTBEHHOIO
(pyccKoro Uiy poAHOTro) A3bIKA U A3bIKA XUMHH.

DopMynupoBaHUE BBIBOIOB MO PE3yIbTaTaM MPOBEAECHHOIO
JKCIEPHUMEHTA.

Opranmzanys y9e0HOr0 B3aUMOJICHCTBUS B TPYIIIIE.

IIpakTuuec
Kas pabora
Ne 5
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Kpemnnit

Kpewmnuii: ctpoenue atoma,
CBOICTBA U IPUMEHEHNE.

XapakTeprCcTHKa KPEeMHHUsI: CTPOCHUs, (PU3NUECKUX U XUMHIECKHX
CBOICTB, MonydeHus U npumeneHusi. CocTaBieHHe Ha3BaHUN
COEIMHEHUI KpeMHHs 110 popMysie U uxX (OpMYII 10 HA3BAHUIO.
OO0BscHEHNE 3aBUCUMOCTH CBOIMCTB (MJIM MpEICKa3bIBAHIE CBOWCTB)
KpPEeMHHsI OT MojiokeHus B [leproinueckoil cucreMe XUMUUECKUX
snemenToB /1. M. Menneneesa.

CocTaBiieHHUE MOJICKYJISIPHBIX YPaBHEHHUN peakilnii, XapaKTepu3yoIInuxX
XMUMHUYECKHE CBOMCTBA KPEMHHUSI, DIIEKTPOHHBIX YPaBHEHHIA IPOLIECCOB
OKHUCJICHHSI-BOCCTAHOBJICHHSI.

YcraHoBIIEHHE TPUYMHHO-CIISICTBEHHBIX CBS3EH MEXK/y CTPOCHHEM
aTOMa, XUMHYECKOHN CBS3bIO, TUTIOM KPHCTAIUIMYECKON PEIICTKA
KpeMHHsI, ero (U3MIeCKUMH U XMMHUYECKHMHU CBOWCTBAMHU.
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CoennHeHHus

KpEMHUH. CuukaTHas

MMPOMBINUICHHOCTD

Oxcun xpemuus (IV), ero
MIPUPOAHBIE PA3HOBUIAHOCTH.
Cunukatel. 3HaUeHUE
COEAMHEHUI KPEMHHUS B KHUBOH U
HeXHBOH npupoze. [loustue o
CHJIMKaTHOHN NPOMBIIUIEHHOCTH.
Crekio, IeMEHT, KepaMHuKa.

Jl. 3HaKoMCTBO C
o0pasmamu
TIPUPOTHBIX
COCTMHEHU I
HEMETAJIJIOB -
CUJIMKaTaMH.

XapakTeprcTHKa COeIMHEHUI KPEMHHUS: coCcTaB, (pru3ndecKue u
XUMHMUYECKHE CBOMCTBA, MOJyYeHNE U IPUMEHEHHE.

CocraBneHne Ha3BaHUN COEANHEHNI KPEeMHUsI 110 (opMylie M UX opMyIt
10 Ha3BaHUIO.

CocraBiieHHEe MOJNEKYJIPHBIX YPaBHEHUN peaKUi, XapaKTepU3YIOIIHX
XUMHMUYECKHE CBOMCTBA COETMHEHNI KPEMHUS, SIIEKTPOHHBIX ypaBHEHUN
MIPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJICHNUS; YPABHEHUH 2JIEKTPOIUTHYE-
CKOM JHCCOLMAaK; MOJIEKYIISIPHBIX, MTOTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHMH peakiuil ¢ ydacTUEM DJIEKTPOIUTOB.

YcTaHoBIIEHHE IPUYMHHO-CIIECTBEHHBIX CBS3eH MEX Ty XUMUYECKON
CBS3b10, TUMOM KPUCTAJUINYECKON PELIETKH COETUHEHUI KPEMHMsI, €ro
(pU3NUECKUMU ¥ XUMHYECKUMH CBOMCTBAMH.

BeinonHeHne pacueToB Mo XUMHYECKUM (opMyliaM U ypaBHEHUSIM
peaxiuii, MPOTEKAIOIIKUX C YJaCTUEM COSTUHEHUI KpEeMHHUS.
XapakTepucTHKa CUIMKATHONW NPOMBIIIIJIEHHOCTH.

44/50 | TIpaktuueckas pabota | DKCIepUMEHTATHLHOES PaGora ¢ 1abopaTopHBIM B COOTBETCTBHH C NIPABUJIAMH TEXHUKH [Mpakrruec
Ne 6 «KauecTBeHHbIE | pacrio3HaBaHHE XJIOPH/I-, 0e30MacHOCTH. Kasi pabota
peaKkivy Ha UOHBI B cynbdar-, kKapOOHAT — AHUOHOB U OrnucaHne XUMUYECKOT0 IKCIIEPUMEHTa C TIOMOIIBI0 €CTECTBEHHOTO No 6
pacTtBope». KaTUOHOB aMMOHHS, KaJbLUs, (pyccKoro Ui poAHOTrO0) S3bIKA U A3bIKA XUMHUH.

Gapusi. DopMyaUpOBaHKE BBIBOJOB 10 PE3Y/IbTaTaM POBEIEHHOIO
IKCTIEPUMEHTA.

45/51 | Ipaktuueckas pabora | DKCIIEpUMEHTAIBHOE DKCIepUMEHTAIBHOE UCCIICOBAHIE CBOWCTB HEMETAIIIIOB IpakTryec
Ne 7 «Pemienne HCCJIEJOBAHNUE CBOUCTB U X COCIMHEHUN. Kas pabora
JKCIIEPUMEHTANIBHBIX | HEMETaJUIOB Pabora ¢ mabopaTopHbIM 000pyI0BaHHEM M HArpeBaTEIbHBIMU Ne 7
3aj1a4 1o TeMe U UX COCJIMHECHUM. npuOOpaMu B COOTBETCTBHH C MTPABUIIAMH TEXHUKH 0€301aCHOCTH.

«Hemeramnsr IV-VII HabGmronenne cBOHCTB COeqUHEHNITHEMETAIIIIOB.
TPYIIT U UX Onucanue XMMHUYECKOro SKCIIEPUMEHTA € TIOMOIIBIO ECTECTBEHHOI'O
COC/IMHEHUI». (pyccKOro Wi POJHOro) SI3bIKA U S3bIKA XUMHU.
dopmynupoBaHKe BHIBOIOB MO Pe3yJIbTaTaM MPOBEICHHOTO
IKCIIEPUMEHTA.
Omnpenenenne (UCXoas U3 yueOHOH 3a7a9i) HEOOXOJUMOCTH
UCIIOIb30BaHMsI HAOOICHHS UITH SKCIIEPUMEHTA.
Opranmzanys yae0HOro B3auMOACHCTBHS B TPYIIIIE.

46/52 | O606mEeHNE U IIpencranenne nadopmanun mo teme «HemeTamisn B Buae TaOmi,
CUCTEMATH3aLUs CXEM, OIIOPHOI'0 KOHCIEKTa, B TOM 4yHcie ¢ npumeHeHueM cpencts UKT.
3HAHHU 110 TeMe OTcravBaHKe CBOCH TOUKHU 3PEHMUS, €€ apTyMEHTAIIUS U TIOATBEPKICHNE
«Hemerammb». (haktamu.

CocraBienue pedepata 1Mo OmpeIeIeHHON TeMe.
47/53 | Pemenue pacyeTHBIX

3a1a4 I10 TEME
«Hemeramnsl 1 ux
COEIMHEHUS.




48/54 | KontponpHas padota Beruncienust mo XumMudeckuM (GopmysiaM U ypaBHEHHSIM PEaKIHH, Kontpons
Ne 3 o Teme MPOTEKAOIIHNX C y9aCTHEM HEMETAJUIOB U X COCANHEHHUH, KOINYecTBa Hast paboTa
«Hemerasmb» BEIIlECTBa, MaccChl, 00bEMa 10 KOJIMIECTBY BEIIECTBA, Macce, 00BEMY Ne 3

peareHToB.
Tema 3. IlepBoHavyanbHbIE MPEACTABIEHUS 00 OPraHNYeCKUX BelecTBax (8 4acoB)
1/55 | Ipenmer BemectBa opranndeckue u . 'openne XapakTepucTHKa ITPEIMETOB OPIraHUYECKOH N HEOPTaHMIECKOW XUMHUH,
OpraHUYeCKOl XUMHHU. | HeopraHuueckue. [IpuauHbI YTIIEBOZOPOJIOB U MHUHEpPAIBbHBIX U OPraHMYEeCKUX BEIECTB.
MHOr000pa3ust OpraHuIecKux oOHapyxeHne OOBsicHEeHNE TPUYNH MHOT'000pa3usi OpraHMYEeCKHUX BEIECTB.
COETMHEHHH. MPOIYKTOB MX HaOmronenue n onycanyne XMMAYECKOT0 SKCIIEPHMEHTa 110
TOPEHMSI. O0HAPY)KEHHUIO TIPOAYKTOB TOPEHUSI YTIIEBOI0POJIOB.
2/56 | TlepBoHauaNbHBIC [lepBOHauaBHBIE CBEICHNUS O . Mopenu monekyn | OTpakeHHe cocTaBa U CTPOSHHS OPraHMYECKUX COSTUHEHHH C IIOMOLIBIO
CBEJICHUS O CTPOCHUH | CTPOEHHHU OPraHUYEeCKHX OpraHU4ecKux CTPYKTYPHBIX (hopMmyiI.
OpraHUYEeCKUX BelecTB. MoneKynsipHble 1 COETMHEH M. Habuogenre XuMHYeCcKoro SKCIepUMEHTa M0 MOJISITUPOBAHUIO MOJIEKYJ
BEIIlECTBaX. CTPYKTYpHBIE (POpMYIIBI OpPraHM4ecKUX COCITMHEHHH.
OpraHW4ecKUX BEUIECTB.
3/57 | YrneBomopoasr: MeraH 1 3TaH: CTpPOCHUE XapakTeprcTHKa CTPOCHUS], CBOMCTB W MMPUMEHEHHST BaKHEHIIINX
METaH, STaH. MOJIEKYI, Npe/ICTABUTENICH MPEeNbHBIX YIIIEBOJOPO/IOB: METaHa, ITaHa.
ropenue. [leruaprupoBaHue sTaHa. VYcraHoBieHUE MPUUUHHO-CIIECTBEHHbBIX CBA3EH MEXKIY XUMHUYECKOU
HpI/IMeHeHI/Ie MCTaHa. CBA3BIO B IIPCACIBHBIX YITICBOAOPOJAAX U UX XUMUYCCKUMU CBOMCTBaMHU.
4/58 | YrneBoaopoasl: OTUIIeH: CTpOeHHUE MOJIEKYIHI, M. KauecTBeHHBIE XapaKkTepUCTHKA CTPOCHHUS, CBOMCTB U MPUMEHEHHS BasKHEHIIINX
STHJIEH. ropeHue. Bzanmoneiicteue peaKkiiy Ha STUJICH. Mpe/ICTaBUTENICH HENPEIEIbHBIX YIIIEBOAOPOJIOB: ATHIICHA.
3TWIEHA ¢ BoLoW. Peakuus Habnronenne XMMHUYIECKOro 3KCIIEPUMEHTA 0 PACIIO3HABAHUIO
NIOJIMMEPU3aLIUU 3TUIICHA. J.O6pa3ip! u3aenuii | COeTUHEHUN C KPATHOM CBA3BIO.
IIpyMeHeHune >TuneHa. U3 MOIUATUIIEHA. YcTaHoBIIeHHE TPUYMHHO-CIEICTBEHHBIX CBA3EH MEXIy XMMHUYECKOM
CBSI3bIO B HETIPEAENBHBIX YIIIEBOJOPOJAX U UX XUMUUECKUMHU
CBOMCTBAMHM.
5/59 | Ucrounuxu Hcmounuxu yeneeo00pooos: J.06pasis! HedTH, XapakTeprCTUKaNCTOUHUKOB YIIIEBOJIOPOIOB: IPUPOJIHBII I'a3, HE(Th,
YIJIEBOJOPOIOB: NPUpOOHbILL 243, Hedmb, Yeoilb. KaMEHHOT'0 YIJIs U yrojib, IPOAYKTOB HX NepepaboTKu.
MIPUPOIHBII a3, Xumuueckoe 3azpsaznenue HPOIYKTOB UX CoburoeHne mpaBmil KOJIOIMIECKH IPaMOTHOTO M 6€3011acHOIO
HeTh, yrojb. oKpyHCcarouyeli cpeosl U e2o nepepaboTKH. 00paIeHns C TOPIOYMMHE BEIIeCTBAMU B OBITY U OKpY)KaIoIIeH cpene.
noc1e0Cmausl. ITpencraBienue nundopmannu mno Teme «MCTOYHUKY YIIIEBOIOPOLOB)» B
BUJIe TabJIHILL, CXEM, OTIOPHOI0 KOHCIIEKTa, B TOM YHUCIIE C IPUMEHEHHUEM
cpenctB UKT.
6/60 | Couptsr. [onsiTe 0 mpenenbHBIX XapakTeprcTHKa CTPOCHNUS, CBOMCTB, 00JIaCTH TPUMEHEHNS 3THIIOBOTO
OZTHOATOMHBIX CIIMpPTaxX Ha CTMpTa U TIHLEPHHA.
MpUMepe METaHOJIa U ATAHOJIA. CobnroieHne mpaBmil 3KOJIOTHIECKH TPAMOTHOTO U O€30IacHOT O
TpexaToMHbIi CIUPT — 00paIeHns C TOPIOYMMHE BEIIIeCTBAMU B OBITY U OKPYIKAIOIIEH cpee.
TITUIEPUH.
7/61 | KapGoHoBbie [onsTHE 0 KApPOOHOBBIX XapakTepucTHKa CTPOCHHS, CBOHCTB, 00JaCTH MPUMEHEHUSTYKCYCHOMH,
KHCITOTHI. KHcnoTax (yKCycHas KHCIIOTa, KHCIIOTBI, aMUHOYKCYCHOW KHCIIOTBI, CTEAPUHOBON W OJIEMHOBOM KHCIIOT.

aMHHOYKCYCHasl KHCIIOTa,
CTEapHHOBAas ¥ OJCHHOBAS
KHCJIOTHI).

Cobnroenue mpaBmil 6€301MacHOT0 OOPAIICHUS C TOKCHIHBIMU
BEIIIECTBAMH B OBITY.
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Buomornuecku
Ba’KHEIE BEILIECTBA:
SKUPBI, TIIOK03a,

[TonsiTHE O OMOIOrHMYECKU
Ba)KHBIX BELIECTBAX: KUPBI,
III0OK03a, Oenku. bromornueckas

J. KauecrBeHHnie
peaxiyu Ha OeNKH,
Kpaxmai.

XapakTeprcTHKa 0COOCHHOCTEH CTPOEHUs, CBOMCTB OCIIKOB, )KUPOB 1
YTIIEBOJOB.
YcraHOBIIEHHE MEXIIPEMETHBIX CBS3€H XMMUH 1 OMOJIOTMH Ha OCHOBE

Oenku. POIBb OENKOB, KHUPOB, IITIOKO3HI. PacKpBITHSI OMOIOTHYECKOH pOIH OEITKOB, KHPOB, TITIOKO3BI.
HaOmroienne XMMHUYECKOro SKCIIEpUMEHTa 110 PACIIO3HABAHHUIO OEJIKOB,
KpaxmaJa.
Tema 3.0606LWweHUe 3HaHWIA NO XMMMUM 33 KYPC OCHOBHOW LIKONbI(6 YacoB)

1/63 | [lepuoauueckuit [lepronuueckuii 3aKoH U [Mpencrasnenue nadopmanmu o Teme «lleproauyecknii 3aKoH U
3axoH U [lepuo- [lepronuueckas cucrema XuMu- Ilepnonnueckas cucrema [I. . MenneneeBa B CBeTe TEOPUH CTPOESHUS
quueckas cucrema JI. | deckux anementos /1. 1. aToMa» B BUJIE TAOJIHII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHCIIE C
U. Menpeneena B Menneneea. duznyeckuit npumeHenueM cpencts UKT.

CBETe TeOpuu CMBICJI IOPSIIKOBOTO HOMEpa BeinonHeHne TeCTOBBIX 3alaHUN MO TEME.
CTPOEHHS aToMa. 3JIeMEHTa, HOMEPOB Nepruoaa u

rpynmsl. 3aKOHOMEPHOCTH

HM3MEHEHUs CBOWCTB 3JIEMEHTOB

U MX COEIMHEHUH B epHoiax 1

rpymnmax B CBeTe MpeAcTaBIeHUN

O CTPOEHUH aTOMOB 3JIEMEHTOB.

3nauenue [leproanueckoro

3aKOHa.

2/64 | Bumsl XUMHYECKHX Bunpl XUMHYECKUX CBSI3€H U [IpencraBienue nHpopManuK Mo Teme «Buabl XUMHUYECKUX CBS3EH U
CBSI3EH U THUIIBI THUIBI KPUCTATUTUMIECCKUX TUIBI KPUCTAJUIMYECKUX PEHICTOK. B3anmocBs3b CTpOCHHA U CBOMCTB
KPHCTAJUINYECKHX peuerok. Bzaumocss3b BEILIECTBY B BUJIE TAOJINII, CXEM, OIIOPHOI'O KOHCIIEKTA, B TOM YHCIIE C
PELIETOK. CTPOCHMS U CBOMCTB BELIECTB. npumeHenuem cpencts UKT.

Bzaumocss3b BrInonHeHne TeCTOBBIX 3aJaHUM 110 TEME.
CTPOEHHMS U CBOMCTB
BEILIECTB.

3/65 | Kmaccuduxarus Knaccudukarms XumuaecKux [Mpencrasienue nadopmanuu o reme «Kiaccupuranusi XUMUIECKHX
XMMHUUYECKUX PEaKIUi | peakiii 1o pa3IndyHbIM IIpU3Ha- peakiuii o pa3nu4HbIM Npu3HaKaM. CKOPOCTh XUMHUYECKUX PEAKIU» B
T10 pPa3IMYHBIM TPH- kaM.CKOpOCTh XUMHYIECKHX BUJIe TAaOJIHILI, CXEM, OTIOPHOI0 KOHCIEKTA, B TOM YHCJIE C IPUMEHEHHEM
3HakaM. CKopocTh peakuuii U GpakTopbl, BIUSIOIINE cpencts UKT.

XMMHMYECKUX PEAKIMH. | Ha Hee. BerInonHeHne TeCTOBBIX 3aJaHUM 110 TEME.

4/66 | Huccoumarmst DJeKTpoIuTHYeCKast CocTaBneHuE MOJIEKYJISIPHBIX, TIOJIHBIX U COKPAILIEHHBIX HOHHBIX
3JIEKTPOJIUTOB B JIUCCOIMAIINS KUCIIOT, COJICH, YpaBHEHUH peaKuil.

BOJHBIX pacTBOpax. OCHOBaHUI. IOHHBIE ypaBHEHUSI. BeolnonnHEeHUE TECTOBBIX 3aJaHUH 110 TEME.
Honnble ypaBHEHUS VcnoBus npoTeKkaHust peakuil
peaxIuu. oOMeHa 10 KOHIIA.

5/67 | OxucauTensHO- OKHCITUTENBHO- Omnpenenenre OKUCIUTENS U BOCCTAHOBHUTEIS, OKUCICHAS U
BOCCTAHOBUTEJBHBIC BOCCTAHOBUTEJBHBIE PEAKIINH. BOCCTAHOBJICHHS.
peaxnmm. OKuCnInTENh, BOCCTAHOBUTEIb. CocTaBneHue IEKTPOHHBIX YPaBHEHUH MTPOIIECCOB OKHCICHUSI-

BOCCTaHOBJICHHS.
BrInmorHeHNE TECTOBBIX 3aJaHUI 1O TEME.
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Krnaccupukarms
HEOPTaHUYCCKUX Be-
IIECTB.

CsoiicTBa HEop-

TaHNMYCCKHUX BCHICCTB.

IIpocThie U COXHBIE BELIECTBA.
Mertamnel 1 HeMeTamabl. OKCHIBI
Y TUAPOKCHIBI (OCHOBAHUS,
KHCJIOTHI, aM(OTEepPHEIC
THIIPOKCHIIBI), conu. VX cocras,
knaccupukarys [ eHeTndeckue
pAIBI MeTalia, HeMeTasuia.
OO0111e XUMHYECKHE CBOMCTBA
OKCHJIOB, THJIPOKCHIOB
(ocHOBaHWUSI, KUCIIOTEHI,
amM(pOoTepHBIC TUAPOKCHIIBI),
colell B CBETe TEOpUHU
SJIEKTPOIUTUIECKOM
JIUCCOITHALINH.

[IpencraBnenune nadopmarmu o teme «Kiraccnpukanms
HEOpraHMYEeCKHX BEIIECTB)» B BUJIE TAOJIHIL, CXEM, OIOPHOTO KOHCIIEKTa,
B TOM 4HcIIe ¢ npuMeHeHueM cpencts UKT.

BrimonHnenne TeCTOBBIX 3a4aHUI 110 TEME.

[IpencraBnenne nadopmarmu 1mo teme « CBOHCTBAa HEOPTAHUIECKHX
BEILIECTBY B BUJIE TAOJIHII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM UHCIIE C
npumenenueM cpencts UKT.

BrimonHuenne TeCTOBBIX 3a4aHUI 110 TEME.




