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IHosicuuTeIbLHAA 3aNIHCKA

Hacrosimue Meroanyeckre peKOMEHAALUUU IpeJAHA3HAYEeHbl IS OOydYaloUIMXcs IO
cnenansHoCcTH 31.02.01 JleweOnoe aeno, ocBauBatomux nporpammy OVIL07 YV Xumust.

Llenp MeETOAMUYECKUX pEKOMEHAAUH - obecrneyuTh OOyyaromeMycs ONTHMAaJIbHYIO
OpraHM3alfi0 Mpolecca MOArOTOBKM K TPOMEXKYTOYHOW aTTeCTalluH, MpeayCMOTPEeHHON
y4eOHBIM IIITAHOM.

[IpomexyTouHass arrTecTalMs, COTJacHO Yy4yeOHOMY IUIaHy, HpoBoAMTCA B (opme
Qg QepeHIIMPOBAHHOTO 3a4eTa.

PexoMeHgaMu MO MOATOTOBKE K l'lpOMe)KYTO‘lHOﬁ aTTeCTalluu

JIJist TIOATOTOBKY K TIPOMEKYTOYHOW aTTECTAIlMM 03HAKOMBTECh C (DOHIaMHU OIICHOYHBIX
cpencts, https:/www.fmkspb.ru/ru/obrdeyat/. B ®OC yka3biBaeTcsi Qopma aTTeCTalUH,
MOPSAZIOK TIPOBEACHHS TMPOMEKYTOYHOW AaTTECTAlMH, KPUTEPUH OICHUBAHUS, TPEICTABIICH
TUIOBOM BapHAHT OLIEHOYHOTO CPEJICTBA.

JIist yCTIEeHOTO MPOXOXKIECHUSI TPOMEKYTOUYHOW aTTECTAllMd HYXKHO MOBTOPUTH TEMBI,
Npe/ICTaBJICHHBIC HUXKE.

Tor Marepman, KOTOpblii Bam He 3HaKOM, BBI3BIBAET 3aTPYJHCHHS, CICAYET BHIYUHTH,
nepeckazaTh M 3akpenuTh. [lepeckas TEKCTa CBOMMH CJIOBaMH MPHBOJUT K JIy4YIIEMYy €ro
3alIOMUHAHUIO, YEM MHOTOKpPAaTHOE YTEHHUE, MOCKOJIbKY 3TO aKTUBHAas yMCTBEHHas padoTa.
Jlydmemy 3allOMHHaHUIO MaTepualia CIIy>)KUT paboTta ¢ TEKCTOM. OTO MOXKET OBITh
MPEJICTABICHUE TEKCTA B BUC CXEM, KPAaTKUX TE3UCOB, IEPEKOMIIOHOBKA MaTepraa.

Cnucok TemM JJIA IMIOATOTOBKH K HpOMe)l(yTO‘lHOﬁ arrecranumn

[Ipenmer xuMun. OCHOBHBIE NOHSTHS XUMMM: XUMHYECKMH DIIEMEHT, aTOM, MOJIEKYJa,
AJUIOTPOIIHSL, TPOCTBIE U CIOKHBIE BENIECTBA. AJIOTPOIHS

Cocras BemectBa. V3MepeHus B XUMUHU

XuMuYeckue 3HaKM U (OpMyINbI, KOJMYECTBO BEIIECTBA, OTHOCUTENIbHAas aToMHas U
MOJIEKYJISIPHAsI MacCBhl.

3aKOHbl XMMHH: 3aKOH COXPAaHEHHsI MacChl BEIECTB, 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB,
3aKOH ABOTaJIpo U CIEACTBUS U3 HETO

MaccoBasa nons. Tunosnorus pemeHus 3ajad U ynpakKHEHUM Ha HaXOXKJIEHHE MAacCOBOW JOJIU
BELIECTBA.

[IpenMer M 3HaUeHHE OPraHUYECKONW XMMHH, MPEJCTaBICHHE O MHOr000pa3uu OpraHMYEeCKHX
COCIMHEHUI. DIEKTPOHHOE CTPOCHHE aToMa yIJiepoJia: OCHOBHOE U BO30YKIEHHOE COCTOSHHUA.
BasieHTHBIE BO3MOYKHOCTH aTOMa yIiiepojaa. XUMHUYECKasi CBA3b B OPraHUYECKUX COCAMHEHUSX.
Tunbsl TuOpUAM3aIMKM aATOMHBIX OopOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOU
cBs13u (OOMEHHBI U JJOHOPHO-AKIENTOPHBIN). THUIBI TepeKphIBAaHUS aTOMHBIX OpOWTANICH, G- U
n-cBsa3u. OnuHapHasi, 1BOHas M TpoiiHas cBaA3b. CrocoObl pa3pbiBa CBsI3€ B MOJIEKYJax
opraHudeckux BemiecTB. [loHsTHE 0 CBOOOHOM paauKaie, Hykieoduie u ekTpodue.

Teopus ctpoeHus oprannueckux coenuHeHuit A.M. byTiiepoBa 1 COBpeMeHHbIE NPECTABICHUS
O CTPYKTYp€E MOJIEKYJI. 3HAU€HHE TEOPUU CTPOCHUSI OPraHUYECKUX COEIUHEHU. MoeKyIsipHbIe
u CTpykTypHble Qopmynbsl. CTpyKTypHble (OpPMYINIBI pa3iUYHBIX BHJIOB: pa3BEPHYyTas,
COKpali€HHas, ckeneTHas. M3omepus. Buupl u3zomepuu: CTpyKTypHas, HpPOCTPAHCTBEHHAs.
OnexkTpoHHble 3(Q(EKTHl B MOJIEKYJAaX OPraHMYECKUX COCIUHEHUH (MHIOYKTUBHBIA U
Me3oMepHbIi dhdexTri). [IpeacraBienue o knaccudukanuum opranndeckux BemecTs. [lonsTue o
¢ynkuuoHanbHoM — rpymme.  I'omomorus. ['omonormueckue  psansl.  Cucremaruueckas
HOoMeHKJaTypa opranudeckux coenuHenuid (IUPAC) u TpuBHasibHBIC Ha3BaHUS OTIEIBHBIX
npeacraButeneidl. OCOOEHHOCTH M KJIacCH(HKAlMsA OpraHMYecKHX peakiuid. OKHUCIUTENTbHO-


https://www.fmkspb.ru/ru/obrdeyat/

BOCCTAHOBUTEJIbHBIE PEAKLIMU B OPIraHMUECKON XUMHH. DKCIIEPUMEHTAIIBHBIE METO/IbI U3yUEHUS
BEUIECTB M HX IPEBpaIICHUN: O3HAKOMJIEHHE ¢ oOpa3llaMu OpraHMYeCKHUX BEIIEeCTB U
MaTepuajgaMHi Ha UX OCHOBE, OMBITHI I10 IIPEBPALIEHUI0 OPraHUUYECKUX BELIECTB IPU HAIrpEBaHUU
(nnaBneHue, OOYIJIMBaHME U TOPEHHE), KOHCTPYUPOBAHUE MOJETEH MOJEKyJl OpraHH4eCKHX
BELIECTB.

['omonornueckuit psa ankaHoB, oOuiast GopMylia, HOMEHKIIATypa U U30MepHsl. DNEKTPOHHOE U
INPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl QJIKaHOB, SP-TMOpUIM3alMsg AaTOMHBIX oOpOuTanen
yriepoja, 6-cBsi3b. Duznueckrue CBOMCTBA AIKAHOB.

XVUMUYECKHE CBOMCTBA aJKAaHOB: pEaKUUU 3aMEIEHUs, W30MEpHU3aluH, ACTUIAPUPOBAHMUSA,
LUMKIIM3al11, TUPOJIN3a, KPEKUHTa, TOPEHUSI.

Haxoxnenue B npupojae. CriocoObl Moy4eHHs U IPUMEHEHHUE aJKaHOB.

O6mas ¢popmyna, HOMEHKIaTypa U u3omepus. OCOOCHHOCTH CTPOCHHS M XUMUYECKHX CBONCTB
MaJbIX (IUKJIONPOTIaH, IIUKI00YTaH) U OOBIYHBIX

(UMKJIONEHTaH, LMKJIOIeKcaH) LUKIoalKaHOB. (CrnocoObl TOMy4YeHUS U NPUMEHEHHE
LIUKJIOAJIKAaHOB

l'omonornueckuit psing  ankeHoB, oOmas Qopmyrna, HOMEHKIATypa. OJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJl aJKEHOB, Sp2-TMOpUAM3alMs aTOMHBIX oOpOuTanen
yIaepoaa, 6- U m -cBsA3u. CTpyKTypHas U reoMeTpudeckas (Luc-TpaHc-) uzomepus. Ousznueckue
CBOICTBA aJIKEHOB.

XHWMHYECKUE CBOMCTBA: PEAKUUU IMPUCOECAVHEHUS, 3aMEIICHHS B O-IIOJIOXKEHUE IIPU JABOMHOU
CBsA3M, NOJIUMeEpU3alMu U okucieHud. IIpaBuno MapkoBHukoBa. KauecTBeHHBIE peakiuu Ha
JBOMHYIO cBsA3b. CIIOCOOBI OTYUYEHHUS U IPUMEHEHHE aJIKEHOB.

Knaccudukanus ankaaueHoB (conpspk€éHHblE, M301upoBaHHbIE). OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHUSI W XHUMHUYECKHMX CBOWCTB COMNpPSDKEHHBIX AWEHOB, 1,2- u 1, 4-mpucoenuHeHue.
[Homumepu3arust conpsikEHHBIX TMeHOB. COCcOObI MOTYUYeHUs U IPUMEHEHHUE aJIKaueHOB.
['omonornueckuit psin ankuHOB, o0mmas Gopmysa, HOMEHKIATypa U U30Mepusl. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ] AaJKWUHOB, SpP-TMOpHIM3alUsl aTOMHBIX oOpOuTanen
yraepoaa. Pu3ndyeckue CBOWCTBA aIKHHOB.

XVMUYECKUE CBOWCTBA: PEAKIIMM NPUCOECIUHEHMSI, TUMEPU3ALUNA U TPUMEPU3ALNH, OKUCIICHHUS.
KucnorHele cBOMCTBA QJIKMHOB, UMEIOIIMX KOHIIEBYIO TPOHWHYIO CBs3b. KauecTBeHHBIE peaknu
Ha TPOMHYIO CBA3b.

Haxoxnaenue MosexkynspHOW (QOpMyJbl OPraHUYECKOrO COEIUHEHHUS MO0 MAacCOBBIM JOJISIM
9JIEMEHTOB, BXOJIIMX B €r0 COCTaB, HAXOXKJICHHE MOJIEKYJISIPHOH (HOpMYJIbl OpPraHMYECKOTO
coeMHEeHUsT To Macce (00BEMY) MPOAYKTOB CrOpaHHs, MO KOJMWYECTBY BelecTBa (Macce,
00bEMY) IPOAYKTOB PEAKIIMU U/MITM UCXOHBIX BEIIECTB.

I'omonoruueckuil psig apeHoB, obmas GopMmyia, HOMEHKIATypa U M30MepHs. DIIEKTPOHHOE H
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH305a. PU3nuecKue CBOHCTBA apEeHOB.

XuMHUECKHe CBOMCTBA OE€H30J1a 1 €T0 TOMOJIOTOB: PEAKINH 3aMEUICHUS B OCH30JIbHOM KOJIBIIE
YIJIEBOAOPOAHOM paJauKaie, peaklud NPUCOEAUHEHUsS, OKHCICHHE TOMOJIOTOB OeH307a.
[IpencraBnenne 00 OpUEHTHPYIOUIEM MACWCTBUHM 3aMECTHTENEed B OCH30JHHOM KOJIBLIE Ha
npuMepe aJKWIbHBIX PAaJUKAIOB, KapOOKCUIBHOM, THAPOKCHJIBHOW, aMHUHO- M HHUTPOIPYIIIBI,
aTOMOB rajoreHoB. OCOOEHHOCTH XHUMHUYECKHUX CBOWCTB cTupona. [lommmepusanus crupoia.
CriocoObl osTyueHus! 1 IpUMEHEHHEe apOMaTHUYECKUX YTIIE€BOJOPOIOB.

l'enernueckass CBSI3b  YIJIEBOJOPOAOB. ODJEKTPOHHOE CTPOEHHE  TaJOr€HIIPOU3BOJIHBIX
yriaeBoaoponoB. Peakuumm 3ameleHus rajgoreHa Ha rujapokcorpynmy. [leiictBue Ha
raJIOTEHIIPOM3BOJIHBIE  BOJHOTO M  CIMPTOBOrO pacTBopa wiénoun. BzaumonelictBue
JUTaJIOr€HAIKAaHOB C MarHUEM U IIUHKOM.

[IpenenvHble onHOaTOMHBIE cUpPThl. CTpoeHHE MOJIEKYN (Ha NMpUMEPEe METaHoja U ITaHoJja).
l'omonoruueckuit psn, oOmas ¢opmyna, H30MepUs, HOMEHKIATypa M KilacCU(UKaIMSL.
@du3nyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3U MeEXay
MOJIEKYJIaMH CITUPTOB.



XUMUYECKUE CBOMCTBA: pEAKUMH 3aMELIEHUs], AETUApPATALMU, OKUCIEHHUs, B3aUMOJECUCTBUE C
OPTraHWYECKUMH M HEOPTraHWYECKUMH KHcCIoTamMH. KadecTBEHHass peakius Ha OJHOATOMHBIC
cnupthl. JleiicTBue STaHONIa M METaHOJa Ha OpraHu3M uejoBeka. CrmocoObl MONy4YeHHUS U
MMPUMEHEHHUE OJHOATOMHBIX CITUPTOB.

[Ipocteie >¢upbl, HOMeHKIaTypa U uzoMepus. OCOOEHHOCTH (U3MUECKUX W XUMHYECKHX
CBOMCTB.

MHOroaroMHble COUPTHI — STUIICHTIIUKOJIb U TNIHIEpUH. DU3NUECKUE U XUMHYECKUE CBOMCTBA:
3aMEeIIeHHS, B3aUMOICUCTBUE C OPTaHUIECKUMH ¥ HEOPTAaHUIECKUMH KHUCIIOTaMH, Ka4eCTBEHHAS
peakius Ha MHOTOaTOMHBIE CIUPTHI. JlelicTBue Ha opraHu3M uenoBeka. CrocoObl OMyUeHUs U
MIPUMEHEHNE MHOTOATOMHBIX CITHPTOB.

CtpoeHre MOJIeKyJIbl, B3aUMHOE BJIMSIHHE THAPOKCOTPYIILI M OeH301bHOTO sapa. duznueckue
cBoiictBa (peHoma. OCOOEHHOCTH XHMMHUYECKUX CBOMCTB (eHona. KauecTBeHHBbIE peakuuu Ha
¢enon. Tokcuunocte  ¢denoma. CmocoObl  TMONy4YeHHS U TpUMEHEeHHe  (eHona.
®denondopmanbaeruiHas CMOA.

KapOoHusbpHbIE COENMHEHUS - aNbJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE KapOOHWIHHON
rpynbl. ['oMomoruueckue psiibl albIeTHI0B U KETOHOB, 00IIIast

dbopmyna, wuzomepuss u HOMeHKIaTypa. Du3nueckue CBONCTBA albJErHI0OB U KETOHOB.
XWMHYECKHE CBOWCTBAa aibJCTHIOB W KETOHOB: peakuuu mnpucoequHeHus. OKuclieHue
aNbJIETH/IOB, KAYECTBEHHbIE peakluud Ha anpiaerufpl. CrocoObl MONYy4YEeHHUS W TPUMEHEHHUE
aJIbJACTU/IOB U KETOHOB.

Oco0OeHHOCTH CTPOEHHS MOJEKYJl KapOOHOBBIX KHCIOT. M3omepuss W HOMEHKIATypa.
®dusnueckrue CBOMCTBA OJTHOOCHOBHBIX MpEEIbHBIX KapOOHOBBIX KHCIOT. BomopoaHsie cBs3u
MEXIy MOJEKylaMu KapOOHOBBIX KHCIOT. XHUMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOWCTBA,
peakuusi sTepuduKanK, peakuuud C Y4YacTHEM YIVIEBOAOPOIHOro paaukana. OcoOeHHOCTH
CBOMCTB MypPaBbUHOMN KHUCIIOTBI.

OcoOeHHOCTH CBOMCTB HEIpPENEIbHbIX U apOMaTUYECKUX KapOOHOBBIX KHUCIIOT, IUKapOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KucCHOT. [IpencraBurenyu BhICIIUX KapOOHOBBIX KHCIOT:
CTeapuHOBas, MaJbMUTHUHOBAS, OJIEMHOBasg KUCIOTHL. CroCOOBI TONY4YEHUS W TPUMEHEHUE
KapOOHOBBIX KUCIIOT.

l'omonornueckuit psin, obOmas ¢opMyrna, u3oMepuss W HoOMeHKiIarypa. Ddusmdeckue u
XUMHUYECKHUE CBOMCTBA: THJIPOJIN3 B KUCIION U LIEIOYHOM cpefie.

VYcraHoBneHHE CTPYKTYPHOU (HDOPMYJIBI OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XUMHUYECKHUX
CBOMCTB WJIM CIOCOOOB TIOMY4YEHUS, OMNpeAeNieHHe JAONH BBIXOJA MPOAYKTa peakiuu OT
TEOPETUYECKH BO3MOYXKHOTO.

AMUHBI — OpraHUYeCcKue Mpou3BOJHbIe amMmMuaka. Knaccudukanus aMuHOB: anudaTtudeckue u
apoMaTHYECKHE; MEePBUYHBIE, BTOPUYHbIE U TpeTuuHble. CTpoeHue MojeKy, olmas Gopmyna,
U30MepUs, HOMEHKJIATypa U (pU3MYecKue CBOWCTBA. XHUMHUYECKHE CBOMCTBA amu(aTHUYECKHX
aMUHOB: OCHOBHBIC CBOWMCTBa, AJIKWJIUPOBAHUE, B3aUMOJCUCTBUE TMEPBUYHBIX aMHUHOB C
azotuctoil  kucinorol. Conu  ankuiaaMMOHHMS. AHWIMH — [PEACTaBUTENb aAMUHOB
apomaTtuueckoro psiia. CtpoeHue aHuinuHa. B3auMHOE BIUSHUE TPYIIl aTOMOB B MOJIEKYJIe
aHmirHa. OcOOEHHOCTH XMMHUYECKHUX CBOMCTB aHMiIuHa. KadecTBeHHbIE peaklyd HAa aHWIMH.
CrocoObl  TIONMy4YeHUST W TNpUMEHEHHE anudarnyeckux amMuHOB. l[lomydeHue aHWIMHA W3
HUTPOOEH30J1a.

Homenknarypa u uzomepus. OTAeNnbHBIE NMPEACTABUTETN O-aMUHOKHUCIOT: TJIMIIMH, AJIAHHH.
du3nyecKue CBOKMCTBA AaMUHOKHUCIIOT. XUMHUYECKUE

CBOMCTBA  aMHUHOKHCJIOT Kak aMQOTEpHBIX OPTaHWYCCKUX  COCIWHEHUH, peakius
MOJIMKOHICHCAllMK, o0pa3oBaHUe MENTUIHOW CBs3U. buonorumueckoe 3HaYeHHE aMHHOKHCIIOT.
CuHTEe3 U TUIPOJIN3 MENTH/IOB.

AtoM. CoctaB aTOMHBIX saep. XUMHUecCKU 3ieMmeHT. M3otonbl. CTpoeHHE 3JIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKHE YPOBHU U TOAYPOBHU. ATOMHBIE
opbutanu. Knaccupukanuss XUMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue



9JIEKTPOHOB TI0 ATOMHBIM OPOUTANAM. OJEKTPOHHBbIE KOH(UIypallu aToMOB 3JEMEHTOB
MEPBOr0 — YETBEPTOrO MEPHOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, 3JIEKTPOHHbBIE
KOH(UTypaIy HOHOB. DIEKTPOOTPULIATEITLHOCTb.

[Tepnonnueckuit 3akoH u [lepuoanueckas cucteMa XumMudeckux sieMeHToB [[.1. Menneneesa.
Csa3p mepuonnyeckoro 3akoHa U Ilepmonmdeckoidl CHCTEMBI XUMHUYECKMX DJIEMEHTOB C
COBPEMEHHOUW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XUMHUYECKHUX
JJIEMEHTOB U 00pa3yeMbIX HMH MPOCTBIX M CIOKHBIX BEIIECTB IO TPYIIaM U HEepuoJiaM.
3nadenne nepuoandeckoro 3akona J[.1. Menneneena.

XuMmuyeckast CBsI3b. BuAbl XMMHYECKON CBS3U: KOBAJIEHTHAs, HOHHAs, METAJUIMYECKas.
Mexanu3mbl 00pa30BaHUSI KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
U JUIMHA cBsA3M. [loysspHOCTE, HAaNIpaBIEHHOCTh U HACBILIAEMOCTh KOBAJIEHTHOU CBA3M. KpaTHble
cBs3u. BogoponHas cBsi3b. MeXMONIEKYIIPHBIE B3aUMOACHCTBUS.

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTU aTOMOB. CBS3b 3JIEKTPOHHOM CTPYKTYpBI MOJEKYII C
MX T€OMETPUYECKUM CTPOCHUEM (Ha MPUMEPE COCTUHEHHH 3JIEMEHTOB BTOPOT'0 MEPUO/Ia).

Tumnbl KPUCTAIUINYECKUX PEIIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

Knaccudpukanus u HOMEHKIaTypa HEOPraHMYECKMX BEIIEeCTB. [puBHAIbHbIE Ha3BaHUS
OTJIENbHBIX NIPEACTABUTEIIEN HEOPraHUUECKHUX BELIECTB.

Knaccudukanus XuMHUYeCKUX pPEakIUii B HEOPraHMYECKOW M OpraHMYecKON XUMHH. 3aKOH
COXPAHEHHsI MAacChl BEUIECTB; 3aKOH COXPAHEHWS W IPEBPALICHHS DHEPIMM NPU XUMHYECKHX
peakuusx. TemioBele 3(PQEKThl XUMHUECKUX peakuui. TepMOXMMHYECKHE YpaBHEHHS.
CKOpOCTh XMMHYECKOH peakluu, e€ 3aBUCUMOCTh OT Pa3IMuYHBIX (PaKTOpoB. I'OMOreHHbIE U
rereporeHHsle peaknuu. Karanus u katanuszaropbl. OOGpaTvMble W HEOOpaTUMBIE pPEAKIMH.
Xumuyeckoe paBHOBecue. DakTOppl, BIUSIOIIME HA IOJIO)KEHHE XUMHUYECKOTO PaBHOBECHS:
TeMIEepaTypa, JaBICHUE U KOHLIEHTpAllMM BEIECTB, ydacTBYHOIMX B peakuuu. [Ipunnun Jle
[Tarense.

Onexrpoauruyeckas auccounanus. CuinpHbele U cinadble A1eKTposnThl. CTeNeHb TUCCOLMALINN.
Cpenia BOIHBIX pacTBOPOB: KMCJIOTHasl, HEHTpasbHas, 1enodHas. Bogopoauslit nokaszarens (pH)
pactBopa. ['maponus coneit. Peakiiuu nonHoro oomMeHa.

OxuCIUTENBHO-BOCCTAaHOBUTENbHBIE — peakuuu. CreneHp  okucieHusa.  Okucioutens u
BOCCTaHOBUTENb. IIpomecchl OKHCIIEHHS M BOCCTaHOBIEHHUS. BakHeliine OKUCIUTENH U
BOCCTAHOBUTEJIN. MeTO/] 3JIEKTPOHHOTr0 OasiaHca.

DNEeKTPOIN3 paCTBOPOB U PACIIIIABOB BEILIECTB.

[Tonoxenne Hemerannos B Ilepuogunueckoii cucreme xumuueckux anemenTos .M. Menneneesa
U OCOOCHHOCTH CTPOEHMS HX aTOMOB. DHU3MYECKHE CBOWCTBA HEMETAJIOB. AJUIOTPOINUs
HEMETAIJIOB (Ha MpUMepe KUCIopoaa, cepbl, pochopa u yriepona).

Bonopon. Ilomyuenue, ¢usnyeckue M XMMHUYECKHE CBOMICTBAa: peakUMM C MeTallaMd U
HEMETAJlIIaMH, BOCCTAHOBUTENbHBIE CBOUCTBA. | MAPUIBL.

lanorensl. HaxoxaeHne B TpUpOAE, CIOCOOBI TONY4YeHHs, (PHU3MUECKHE W XHUMHYECKHE
cBoiicTBa. ['amoreHoBojoponbl. BakHeimme KUCIOPOACOIAEpKALIME COCIUHEHUS TaJOreHOB.
JlaGopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOTY4YeHHsI rajioreHoB. [IpuMeHeHne rajloreHoB u
UX COETMHEHNH.

Kucnopon, o30H. JlaGopaTopHble W TNPOMBIIUICHHBIE CIIOCOOBI TIOJIYYEHHUS KHCIOPOa.
dusnyeckue M XMMHMYECKHE CBOWCTBA M IPUMEHEHME Kuciaopoga M o30Ha. Oxcuabl u
HNEPOKCUIBL.

Cepa. HaxoxaeHnue B mpupoje, crocoObl MoJdy4yeHHs, (PU3NYecKrue U XUMHUYECKHE CBOMCTBA.
Cepoonopon, cynbdunsl. Oxcua cepol (IV), okcun cepor (VI). Ceprrctas u cepHasi KUCIOTHI U
ux coiu. OCOOEeHHOCTH CBOUCTB CepHOM KUCIOTHL. [IpuMenenue cepsl U €€ coeiMHEHU.

AzoT. HaxoxneHnue B mpupoje, CrocoObl MOydeHHs, (pU3MUecKue W XUMHUYECKHUE CBOWCTBA.
Ammuak, HUTpUabl. OKCHIBl a30Ta. A30THUCTast U a30THAs KUCIOThI U UX colud. OcoOEeHHOCTH
CBOWCTB a30THOW KUCIOTHI. [IpMeHeHue a30Ta U ero coequHeHUH. A30THBIE YI00pEHHUS.



®ocdop. Haxoxxaenue B mpupoie, CrocoOsl morydeHusi, Gu3n4eckue 1 XUMHU4YEeCKUe CBOMCTBA.
®ochunst u pochun. Oxcuasl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue dpocdopa
u ero coeanHeHud. ®ochopHbie yaoOpeHusl.

[Tepronyueckoit CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB Conepxanue:

VYraepon, HaXxoKJIeHHE B MpUpoje. AIIOTponHble MoguduKkanuu. OU3nUecKkue U XUMHUYECKHE
CBOMCTBa MPOCTBIX BELIECTB, 0Opa3zoBaHHBIX yraepoaoM. Oxcua yriaepona(Il), okcun
yraepona(IV), yronpHas kuciaora u e€ coiau. AKTUBUPOBaHHBIN yroib. [IpuMeHeHHne MpocThIX
BELIECTB, 00Pa30BaHHBIX YIJIEPOJIOM, U €r0 COCTUHEHHH.

Kpemuuii. Haxoxaenue B mpupoje, crocoObl NoiayyeHus, Gu3niyeckue 1 XuMUIeCcKrue CBOUCTBA.
Oxcun xpemuusa(1Y), kpeMmMHHEBas KHCIOTa, CHJIMKAThl. [IpuMeHeHHEe KpeMHHS U €ro
coenuHeHuil. CTEKII0, ero Moy4eHue, BUIbl CTEKIIA.

[Tonoxxenne meramnoB B Ilepmommueckoil cuCTeMe XUMHUYECKHX 3JeMEHTOB. OcoOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.

O6mue ¢usnueckue cBoiicTBa MeTauioB. [IpumeHeHre MeTauioB B ObITY M TexHHKe. CIuiaBbl
METAJIJIOB.

DNEKTPOXUMHUYECKUN Dsii HanpspDKeHUH MeTauioB. OO0mme crmocoObl TOMYyYeHHS METAJIOB:
TUPOMETAJUIyprusi, MUPOMETAIULYPrus, dJeKTpoMeTautyprus. [IoHaTue o KOppo3uu MeTaIoB.
CrniocoOpl 3a1UThl OT KOPPO3HUHU.

Hatpuit n xanuit: nomyuyenue, pusnyeckue M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE IMPOCTHIX
BEILIECTB U UX COCAUHECHHII.

OObmas xapakrepuctuka MeTtauioB I[IA-rpynmer  [lepuoandeckol cHUCTEMBl XUMHYECKHX
9JIeMEeHTOB. Maruuii M KaiblMil: mojdydyeHue, (¢GU3NYECKue U XUMHUYECKHE CBOICTBa,
IPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCT BOABI U CLIOCOOBI €€ yCTpaHEeHHUSI.
AnoMuHUI: ToMyuyeHue, (GU3NYECKMe U XMMHMYECKHE CBOMCTBA, NPUMEHEHHE IPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(pOTEpHbIe CBOHCTBA OKCHJA M TUAPOKCHIA AaIOMUHMS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUS.

@u3nyeckue M XUMUYECKUE CBOMCTBA XpoMa M €ro coeluHeHud. OKCHIbl U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatsl u JUXpOMaThl, UX OKUCIUTEIbHbIE CBONCTBA.
®u3nyecKkue U XMMHYECKHE CBOWCTBA MApraHlla U €ro COeIMHEHUH. BaxHeilmue coennHeHus
mapranna(ll), mapranna(IV), mapranna(VI) u wmapranna(VII). Ilepmanranat xamusi, ero
OKHCJINTENbHBIE CBOWCTBA.

du3nyecKknue 1 XMMHUYECKHE CBOMCTBA jKeJe3a U ero coequHeHU. OKCUabl, THIPOKCHUIBI U COJIU
xenesa(Il) u xxeneza(Ill).

dusnueckre U XMMHUYECKHUE CBOMCTBA MeIH U €€ coenuuenuid. [{luHk: monmyyenue, pusndeckue u
XUMHYECKHe  cBOWCTBAa. AMOTepHble CBOWCTBa OKCHOAa W THAPOKCHIA  LHHKA,
TUIPOKCOKOMITJIEKCHI LIMHKA.

Pacuétbl: Macchl BelecTBa Wik 00bEMa Ta30B 1O U3BECTHOMY KOJMUYECTBY BEIIECTBA, MACCE MU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEHIECTB, MacChl (00BEMA, KOJIMUECTBA BEIIECTBA)
NPOAYKTOB pPEAKIMH, €CIM OJHO W3 BEUIECTB MMEET MPUMECH, Macchl (00BbEMa, KOIMMYECTBA
BELIECTBA) MPOJYKTa peakliu, €CJIM OJJHO U3 BEILECTB JaHO B BUJE PAacTBOpa C OINpeneaEHHON
MacCOBOM JI0JI€ld PACTBOPEHHOIO BEIIECTBA, MACCOBOW JOJM W MOJIIPHOW KOHUEHTPALUU
BELIECTBA B paCTBOPE, JI0JIM BbIX0/1a IPOJYKTA PEaKLUU OT TEOPETUUECKHU BO3ZMOXKHOTO.

Cnmcox OCHOBHBIX MEYATHBIX U3IAHUH U JOMOTHUTEIbHBIX HCTOYHHKOB
71 MOJATOTOBKH K MPOMEKYTOYHOI aTTecTallnn
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