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IHosicHuTEIbLHAA 3aNIMCKA

Hacrosimue wmeronnyeckre pEeKOMEHJAlMU TpeIHAa3HA4YeHBbl Ui OOydaromMXcs 110
crenanbHocTH 34.02.01 Cectpunckoe neno, ocBanBaroniux nporpammy OVIL.07 V Xumusi.

Llenp METOAMYECKUX PEKOMEHAAUUH - o0ecrneyuTh OOydJaromeMycss ONTHMAJIbHYIO
OpraHM3aIMI0 Mpolecca MOATOTOBKM K TMPOMEKYTOYHOW aTTeCTalluH, MPEeayCMOTPEHHON
y4€OHBIM TIIIAHOM.

[IpomexyTouHass aTTecTalMs, COTJacHO Yy4yeOHOMY IUIaHy, HPOBOAMUTCS B (opme
TuQGepeHIIMPOBAHHOTO 3a4eTa.

PexomeHannu 1o moAroToBKe K MNPOMeKYTOYHOM aTTecTaluu

Jlji TOATOTOBKH K MPOMEKYTOYHOM aTTeCTallud 03HAKOMBTECh C (POHJAMH OLIEHOYHBIX
cpencts, https://www.fmkspb.ru/ru/obrdeyat/. B ®OC yka3biBaeTcs ¢Qopma arrecranu,
MOPSAIOK MPOBEACHHS] TPOMEKYTOUHOM arTecTallii, KPUTEPHUH OLIGHWBAHUS, MPEICTaBICH
TUIIOBOW BapHaHT OLIEHOYHOT'O CPE/ICTBA.

JlJis yCHemHoro mpoXoKJIeHUsI MPOMEXYTOYHON aTTeCTallud HYKHO TOBTOPUTH TEMBI,
IIPEJCTaBICHHbIE HUXKE.

Tor marepuan, kotopblii Bam He 3HaKoM, BBI3bIBACT 3aTPYJHEHHS, CIEAYeT BBIYYUTb,
nepecka3arb M 3akpenuthb. llepecka3 TekcTa CBOMMH CIOBaMM IPUBOJUT K JIYYLIEMY €ro
3alIOMMHAHUI0, YeM MHOTOKPAaTHOE YTEHHE, MOCKOJbKY 3TO aKTHUBHAs yMCTBEHHas padorta.
Jlyummemy 3alOMHHAaHMIO Marepuajga CIYXHT pabora ¢ TEKCTOM. OJTO MOXET OBbITh
MPECTaBICHNUE TEKCTa B BUJIE CXE€M, KPaTKHX TE3HUCOB, IEPEKOMIIOHOBKA MaTepuaa.

Cnmcok TeM 1Jis1 HOATOTOBKH K MPOMEKYTOYHOM aTTeCTAlNHU

IIpenmer xumuu. OCHOBHBIE NOHATHS XMMHMH: XMMHMUYECKHH DJIEMEHT, aTOM, MOJEKYJIa,
AJJIOTPOIIHSL, TPOCTHIE U CIIOKHBIE BEIIeCTBA. AJITIOTPOINHUS

Cocras BemectBa. M3mepeHust B XumMuu

XuMuyeckue 3HAaKM U (OpMyINbl, KOJMYECTBO BEIIECTBA, OTHOCUTENIbHAs aToOMHas U
MOJIEKYJISIPHAsI MacCBHl.

3aKOHBl XMMHHU: 3aKOH COXPAHEHMsI MaccChl BEIECTB, 3aKOH IOCTOSIHCTBA COCTaBa BEILECTB,
3aKOH ABOTaJIpo U CJIEICTBUS U3 HETO

MaccoBas noss. TUIonorust pemeHns 3a4ad U yIpaKHEHWH Ha HaXOXKICHUE MAacCOBOW JIOJIH
BELIECTBA.

[IpenMeTr M 3HaUeHHE OPraHUYECKONM XMMMH, NPEJICTaBICHHE O MHOro0Opa3uy OpraHUYeCKHUX
COEMHEHUH. DIEKTPOHHOE CTPOCHHUE aToMa yIiiepoJia: OCHOBHOE U BO30YKIEHHOE COCTOSIHHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMHUYecKasl CBA3b B OPraHUYECKUX COEIMHEHUSX.
Tunbsl ruOpUAM3aMd aTOMHBIX OpOHTanel yriaeponaa. MexaHu3Mbl 00pa3oBaHUsl KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIbl nepekpbiBaHMUsl aTOMHBIX opOuTane, 6- u
n-cBs3u. OnuHapHasi, JBOMHas M TpoiHas cBA3b. CrocoObl pa3phiBa CBs3€ B MoJEKylax
oprannyeckux BemiecTs. [loHsTHE 0 CBOOOAHOM pajgukale, Hykieoduie u ameKTpodure.
Teopus cTpoeHus: opraHu4eckux coenrHeHnil A.M. bytnepoBa U cOBpeMEHHBIE NIPEACTABICHUS
0 CTPYKTYpe MOJIeKyJ. 3Hau€HUE TEOPHH CTPOCHUS OPraHUYECKUX coelMHEeHul. MonekynspHbie
U CTpyKTypHble (opmynsl. CTpykTypHble (OpPMYJIBl DPA3IMYHBIX BHJOB: pa3BEPHYyTas,
cokpaiénHas, ckenetHas. M3omepus. Bunubl n3oMepuu: CTpYKTypHas, HPOCTPAHCTBEHHAas.
OnexkTpoHHble 3((EeKThl B MOJIEKYJaX OPraHMYeCKMX COCIMHEHUH (MHIYKTUBHBIA U
Me3oMepHbIi dhdexTrr). [IpeacraBnenue o knaccudukauu oprannyeckux BemecTs. [lonsTre o
¢ynkunonanpHOi  rpymme. ['omosorus.  I'omonormyeckue  psapl.  CucremaTHueckas
HoMeHknatypa opranndeckux coenuHeHnil (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
npezncraButeneil. OcoOeHHOCTH W KiacCH(UKaLUs OpraHMYecKHX peakiuid. OKHUCIUTEeNbHO-


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

BOCCTAHOBUTENIbHBIE PEAKIIMU B OPIraHUUYECKON XMMHUH. DKCIIEPUMEHTAIbHBIE METOABI U3YUEHUS
BEIIECTB M UX IPEBpallleHU: O3HAaKOMJEHHE C oOpa3laMM OpraHWYECKHUX BELIECTB U
MaTepuaiaMM Ha UX OCHOBE, ONBITHI I10 IPEBPALLICHUIO OPIraHUYECKUX BEIIECTB MPU HarpEeBaHUU
(nmnaBneHue, oOyriMBaHUWE M TOPEHME), KOHCTPYHPOBAHUE MOJAEIECH MOJIEKYJl OpPraHUYEeCKHX
BELIECTB.

['omonoruueckuit psa ankaHos, oOmmas GopMyia, HOMEHKJIATYpa U U30Mepusi. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIKYJ QJIKaHOB, SP-THOpPUIM3AIMs AaTOMHBIX OpOUTajei
yriepoja, 6-cBsi3b. @u3nyeckue CBONCTBA aJIKAHOB.

XVUMHYECKUE CBOICTBA QJKAaHOB: pEAKUUU 3aMELIEHUS, W30MEpU3alUM, AETUAPUPOBAHUSA,
LUKJIM3aLUY, THPOJIN3a, KPEKUHTa, TOPEHUS.

Haxoxnenne B npupoae. CriocoObl mosydeHns U IPUMEHEHUE aJTKaHOB.

Oobmas ¢popmyna, HoMeHKIaTypa U nu3zomepus. OCOOEHHOCTU CTPOEHUS] U XUMHUYECKUX CBOWCTB
MaJTbIX (IIUKIIONPOIIaH, ITMKIO0YTaH) U OOBIYHBIX

(LMKJIONIEHTAaH, IMKJIOTeKCaH) UuKiIoankaHoB. CrocoObl IOJy4eHHs U IPUMEHEHUeE
LUKJIOAJIKAHOB

['omonoruueckuii psang  ajkeHoB, oOmas ¢GopMmyiaa, HOMEHKJIATypa. OJEKTPOHHOE H
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJIKeHOB, Sp2-TUOpHAM3alMs aTOMHBIX oOpOuTanen
yriepoja, 6- u 1 -cBsi3u. CTpyKTypHas U reomeTpuueckas (1uc-TpaHc-) nzomepus. dusznueckue
CBOMCTBA aJIKCHOB.

XUMHUECKUE CBOMCTBA: pEaKkLMM MPHCOEIUHEHMs, 3aMEILEHHUs] B 0-II0JIO’KEHHE P JIBOMHOM
CBSA3M, IoJuMepu3alMu U okucieHus. llpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiu Ha
JIBOWHYIO CBA3b. CrIOCOOBI MOTy4EHUsS U IPUMEHEHHE AJIKEHOB.

Knaccudukanus ankaaneHoB (conpspkEHHBIE, H30IUpoBaHHbIE). OCOOEHHOCTH AJIEKTPOHHOTO
CTPOEGHUST M XMMHUYECKMX CBOMCTB CONpPsDKEHHBIX JuEeHOB, 1,2- u 1,4-mpucoeanHeHue.
[Monmmepu3anust conpsHKEHHBIX TUeHOB. CIIOCOOB! OTYUYEHHUS M MPUMEHEHHE aIKaIueHOB.
["omonoruyeckuit psa ajakuHOB, 00mmas GopMysna, HOMEHKIATypa U U30Mepus. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHUE MOJEKYJI aJKWHOB, SP-THOPHAM3ALUS AaTOMHBIX OpOHTanen
yriepona. Pu3nyecKue CBOMCTBA AIKUHOB.

XvMHYEeCKHEe CBOWCTBA: PEAKIIMH NMPUCOECIUHEHMSI, JUMEPU3ALUNA U TPUMEPU3AINH, OKUCIICHUS.
KucnoTHble cBOMCTBA aKMHOB, MMEIOIINX KOHIIEBYIO TPOMHYIO cBA3b. KauecTBEeHHBIE peakuu
Ha TPOWHYIO CBS3b.

HaxoxxneHne MoneKyasipHOHl (OpMyNbl OpPraHHYECKOro COEIMHEHHs 1O MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeMHeHus: 1mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIMH W/UIIM UCXOIHBIX BEIIECTB.

['omonoruueckuit psii apeHoB, obmas GopMyna, HOMEHKIATypa M U30MepHs. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYJIbl OeH301a. Pu3nyecKrue CBOMCTBA apeHOB.

XuMHUECKue CBOMCTBAa O€H30J1a M €r0 TOMOJIOTOB: PEaKIMM 3aMeIIeHUs] B OEH30IbHOM KOJIBLIE U
YIJIEBOJOPOAHOM pajuKajie, pPeaKkuu IPUCOCAUHEHMs, OKHCIEHHE TOMOJIOroB OeH3o0Ia.
[IpencraBienne 00 OpPUEHTHUPYIOIIEM JEHCTBHM 3aMeCTUTENel B OEH30JbHOM KOJIbLIE Ha
npuMepe ajlKWIbHBIX PATUKAJIOB, KapOOKCHIBHOM, TMJIPOKCHIBHOM, aMMHO- U HHUTPOTPYIIIBL,
aToMOB TrajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOMCTB ctupoia. llommmepusanus cruposna.
CrniocoObI noy4eHus U NpUMEHEHUE apOMaTHUECKUX YIIIEeBOJAOPOIOB.

['eHeTnyeckass CBSI3b  YIVIEBOJOPOJAOB.  JJEKTPOHHOE CTPOEHHE  TalOr€HIIPOU3BOIHBIX
yriaeBonopoAoB. Peakuuu 3amelnieHus TajoreHa Ha ryapokcorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOIO pacTBopa WENo4Yd. Bzanmopelicteue
JUTaJIOTEHAIKAHOB C MAarHUEM U ITUHKOM.

IIpenenbHble 0qHOAaTOMHBIE CIUPTHL. CTpoeHHE MOJEKYI (Ha MpUMEpPEe METaHOJa U ATAHOJA).
['omonornyeckuit psn, oOmas Qopmyrna, u3oMepus, HOMEHKJIAaTypa M KiacCHU(pUKaIHs.
@u3nyeckue CBOICTBA NPEIENIBbHBIX OJHOATOMHBIX CHMPTOB. BomoponHsle CBA3M MeEXny
MOJIEKYJIaMU CITUPTOB.



XUMHYECKUE CBOMCTBA: pEaKUUH 3aMELIEHUs, ACTUAPATALMU, OKUCIEHUS, B3aUMOJICUCTBUE C
OpraHMYECKUMH M HEOPraHWYECKUMHM Kuciaoramu. KayecTBeHHas peakuus Ha OJIHOATOMHbBIE
cnupThl. [leiicTBue STaHONAa M METaHOJIA HAa OpraHu3M uyenoBeka. CrocoObl MOMydyeHHs M
MIPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie >dupel, HOMeHKIaTypa U u3zoMepus. OCOOCHHOCTH (U3MUYECKUX U XUMHUYCCKUX
CBOMCTB.

MHoOroaToMHbI€ CIIUPTHI — ATHWICHIVIUKOIb U MHLEpUH. PU3nuecKne 1 XMMUYECKUE CBOMCTBA!
3aMEIlEeHHs], B3AUMOJICHCTBHE C OPraHMYECKUMU U HEOPTAHMYECKUMU KUCJIOTaMU, KaueCTBEHHAs!
peakius Ha MHOTOaTOMHbIE cnupThl. [leiicTBue Ha opranu3M venoBeka. CrocoObl MOTydeHUs U
IIPUMEHEHUE MHOI'OATOMHBIX CIIUPTOB.

CrpoeHrie MOJIEKYJbI, B3aUMHOE BIIMSIHUE THIPOKCOTPYIIBI U OSH30JbHOTO siapa. dusndeckue
cBoiictBa (enoma. OcoOEHHOCTH XMMUYECKUX CBOMCTB (eHorna. KauecTBeHHBbIE peakuuu Ha
¢denon. Tokcuunocte  (enoma. CrocoObl  TONy4EeHHUS W TpUMEHEHHWE  (eHola.
®enonpopManbaeruaHas cMoa.

KapOoHunbHBIE COEIMHEHHS - albJIETUIbl U KETOHBL. JJIEKTPOHHOE CTPOCHHE KapOOHHIBLHON
rpynnsl. ['oMonorudyeckue psiabl anbIeruI0B U KETOHOB, 00IIas

dopMmyna, u3zoMmepus U HOMEHKJIarypa. PuU3NYECKUE CBOMCTBA aJbJAETUIOB M KETOHOB.
XUMHYECKUE CBOMCTBAa aibJETHIOB W KETOHOB: peakuuu npucoeauHeHus. OKucieHue
aJbJIETU/IOB, KAaYE€CTBEHHbIE peakuuu Ha anpierujpl. CrocoObl IMOJIyY€HUS U NPUMEHEHUE
aJbJAETUJIOB U KETOHOB.

OcoOeHHOCTH CTPOCHUSI MOJIEKYJI KapOOHOBBIX KHCJIOT. M3oMepuss W HOMEHKIATypa.
du3nyecKkue CBOKWCTBA OJJHOOCHOBHBIX MpeleibHBIX KapOOHOBBIX KUCIOT. BomopoaHsie cBsi3u
MEXJy MOJEKyJaMu KapOOHOBBIX KHUCJIOT. XHMHUYECKHME CBOWCTBA: KHCIOTHBIE CBOMWCTBA,
peakiusi >TepudUKaAMK, PEaKUu C y4acTHEeM YIIeBOAOPOAHOro paaukana. OcoOeHHOCTU
CBOMCTB MYPaBbUHOMN KHMCIIOTBI.

Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CT€apHHOBasi, MaJbMHUTHUHOBAsA, OJIEMHOBas KUCIOTHL. CrocoObl MOMy4YeHUS U NpUMEHEHUe
KapOOHOBBIX KUCIIOT.

['omonornueckuit psin, obmas Qopmyna, u3oMepus M HOMeHKIarypa. dusnueckue u
XUMHUYECKHE CBOWCTBA: THJIPOJIN3 B KUCIIOW M IEIOYHOM cpene.

VYcTaHoBIIEHUE CTPYKTYPHOH (hOpMYsbl OPraHUYECKOro BELIECTBA Ha OCHOBE €0 XMMHUYECKUX
CBOMCTB WJIM CIOCOOOB TIOJNy4YEHUS, OINpEAENeHUE JOIM BbIXOAAa MPOJIYKTa PpEaKIUH OT
TEOPETUYECKH BO3MOYKHOTO.

AMUHBI — OpraHMYecKre NMpou3BojaHble ammuaka. Kiaccudukanus amMuHOB: anudaTtuyeckue u
apoMaTU4ecKue; MepBUYHbIEe, BTOPHUUHbIE U TpeTuuHble. CTpoeHne MoseKyl, olmias Gopmya,
W30MEepHs, HOMEHKJIATypa M (U3UYECKHE CBOWCTBA. XUMHUYECKHE CBOMCTBA amu(paTUUECKHX
aMUHOB: OCHOBHBIE CBOWCTBA, QJIKWIMPOBAHHWE, B3aUMOJECHCTBUE IIEPBUYHBIX aMUHOB C
azoTuctod  kuciaorol. Conaum  ankuiaMMOHMsS. AHWIMH — TPEACTAaBUTENb AMHHOB
apomaTtndeckoro pszaa. CtpoeHue aHuiauHa. B3auMHOE BIMSHHE TPyII aTOMOB B MOJEKYJIE
aHwinHa. OcoOEHHOCTH XMMHYECKHUX CBOMCTB aHMNIuHA. KadyecTBeHHble peaklMy Ha aHWIMH.
CriocoObl TOJy4YeHUsT W MpUMEHeHHe anudarnyeckux amuHoB. llodydyeHue aHuIMHA U3
HUTPOOEH30171a.

Homenknarypa u usomepus. OTaenpHble NPEACTABUTENN O-aMMUHOKMCIIOT: TJIMLIMH, aJaHHH.
®u3nyecKue CBOMCTBA aMUHOKHUCIIOT. XUMHYECKUE

CBOWCTBA AaMHHOKHUCIOT Kak  aM(OTEpHBIX  OpPraHWYECKUX  COEJUHEHUH,  peakuus
MOJIMKOHAEGHCAllUK, 00pa3oBaHUe MENTUIHOW cBs3u. buonornueckoe 3HaueHHEe aMUHOKUCIOT.
CuHTE3 ¥ TMIpOIN3 NENTHIOB.

Atom. CocraB aTOMHBIX sjep. XuMudeckuil snemeHT. M3orombl. CTpoeHue 3IeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTHUYeCKHe YPOBHU M TOAYPOBHH. ATOMHBIE
opoOutanu. Knaccudukaims XUMHYECKUX SJIEMEHTOB (s-, P-, d-, f-amemenTs). Pacnpenenenue



DJIIGKTPOHOB TI0O aTOMHBIM OpOUTANSAM. DJEKTPOHHBIE KOH(QUTYpAlMH aTOMOB JJIEMEHTOB
MEPBOr0 — YETBEPTOTO MEPHOJOB B OCHOBHOM U BO30YXKICHHOM COCTOSIHUH, JJIEKTPOHHbIE
KOH(UTYpAIMA HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucteMa xumudeckux siaeMeHtoB .M. Menneneena.
Cs3p mepuoAnveckoro 3akoHa u Ilepuoguyeckod CHUCTEMBI XUMHUYECKHUX JJIEMEHTOB C
COBPEMEHHOIN TEOpUEH CTPOEHHUsI ATOMOB. 3AKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMHUYECKHX
DJIIEMEHTOB U O0pa3yeMbIX MMM TPOCTBIX W CJIOXKHBIX BEIIECTB IO TPyHIaM U TMEPUOJaM.
3nauenue nepuoandeckoro 3akona J[.M. Menpaeneena.

XuMuyeckass CBs3b. BHIBI XMMHUYECKOW CBS3M: KOBAJIECHTHAs, HOHHAS, METaJUIMYECKas.
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
U juyiiHa cBsa3u. [lonsipHOCTD, HANIPABIEHHOCTh U HACHIIIAEMOCTh KOBAJIGHTHOM CBsi3U. KpatHbie
cBs3u. BogoponHas cBsizb. MeXMOIEKYISIPHBIE B3aUMOIEUCTBUSL.

BasienTHOCTH M Baj€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C
UX TEOMETPUUECKUM CTPOEHUEM (Ha IPUMEPE COSAMHEHUM AIEMEHTOB BTOPOTO MEPHO/IA).

Tumbl KPUCTALTUYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

Knaccudukanus W HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. |pUBHAIBHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIICCTB.

Knaccudukanus XMMUYECKHMX peaklHii B HEOPraHHMYECKOW M OpPraHuYecKol XMMHU. 3aKOH
COXpaHEHHUsI MAacCChl BEIIECTB; 3aKOH COXPAHCHHUS W TMPEBPAILIECHUS dHEPTUU NMPU XUMUUYECKHUX
peakiusix. TemnoBele 3(dexTsl XuMudyeckux peakinuii. TepMoxXxuMUYecKHe ypaBHEHUSI.
CKopoCcTh XMMHYECKOW peakinu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akTopoB. ['OMOreHHBIE U
retreporeHHbpie peaknuu. Katanu3 u katanuzatopbl. OOpaTtuMble U HEOOpaTUMBIE PEAKIHH.
Xumuueckoe paBHoBecue. MaKTOPhI, BIUSIONIME HA MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS:
TEeMIIepaTypa, IaBJICHUE M KOHLEHTpPAlUU BEIECTB, y4yacTBYIOLIUMX B peakuuu. [Ipunuun Jle
[TaTense.

DnekTponauTnueckas nuccounanusa. CunpHbie U cnadbie 3NeKTpoauThl. CTENEeHb TUCCOIUALINH.
Cpena BOIHBIX pacTBOPOB: KUCIOTHAs, HEUTpasibHasl, 1menouHas. Bogopoansiii nokazarens (pH)
pactBopa. ['unponus coneil. Peakuinu HOHHOro oOMeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. CteneHb  okucieHus. OKucouTenb U
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHS W BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTAaHOBUTEIN. METO1 2JIEKTPOHHOTO OasiaHca.

DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

ITonoxenne HemerawioB B [lepuonnueckoi cucreme XuMu4eckux 3eMeHToB [ M. Menneneesa
U OCOOCHHOCTH CTPOEHHS HX aToMOB. Du3nyeckue CBONHCTBA HEMETAIIOB. AJUIOTPOMUS
HEMeTaJUIOB (Ha MpUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa).

Bomopon. ITlonmyuenue, Qu3nyeckue M XHUMHUYECKHE CBOWCTBA: peaklUUd C MeETalaMu |
HEMETaJNIaMH, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ MAPUABI.

[anmorensl. Haxoknenue B MpHpoOjAE, CHOCOObI MONydeHHUs, (U3NYECKHE M XHUMHUYECKHE
cBoiicTBa. ['asioreHoBOIOpOBIl. BakHelMe KHCIOPOACOAEPKAIINE COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHHs TajloreHoB. [I[puMeHeHre rajloreHoB u
UX COeINHEHHUI.

Kucnopon, o3o0H. JlaGopaTopHble ¥ TPOMBIIUICHHBIE CIOCOOBI TOJNYYEHUS KHCIOPOJA.
®dusnyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciopoga u o30Ha. OKcHIbl U
MEPOKCHUJIBI.

Cepa. Haxoxnenune B mpupojne, crocoObl MoaydeHus, GU3NIeCKue U XUMHUYECKHE CBOMCTBA.
CepoBonopon, cynbhuasl. Oxcua cepsl (IV), okcun cepst (VI). CepHucrast u cepHasi KUCIOTHI U
ux conu. OcoOeHHOCTH CBOMCTB cepHOM KUCIOTHI. [IprMeHeHne cepbl 1 e€ coeTuHEeHU .

A3zor. HaxoxaeHue B mpupoje, crmocoObl MonydeHus, GU3NUecKue U XUMHUYECKHE CBOWCTBA.
Ammuak, HUTpUbL. OKCHABI a30Ta. A30THUCTast U a30THAs KUCIOTHI U uX conr. OcoOeHHOCTH
CBOICTB a30THOI KUCIOTHI. [I[pruMeHeHne a30Ta u ero CoeIMHEHUN. A30THBIE YAOOPEHHUS.



®ocdop. Haxoxxaenue B mpupoje, CrocoObl MoydyeHHs, GU3NIeCKUe U XUMHUECKUE CBOMCTBA.
®dochuast u pochun. Oxcuasr pocdopa, bochopnas kuciaora u e€¢ conu. [Ipumenenne Gocdopa
u ero coenuHeHuid. PochopHbIe yI0OpeHUs.

[lepnonnueckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB Conepxanue:

VYraepon, HaXOXIeHHE B MpUpoje. AIOTponHble MoguduKanud. OU3HUIECKUE U XUMUYECKHE
CBOICTBa MPOCTBIX BelIECTB, 0Opa3zoBaHHBIX yriaepoaoM. Oxcun yriuepoga(Il), okcun
yraepona(lV), yronpHas kuciaora u €€ coiau. AKTUBUPOBAHHBIN yrosb. [IpumMeHneHne mpocThix
BElIECTB, 00Pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHHUIA.

Kpemnuuii. Haxoxaenue B npupose, criocoObl moxydeHus:, pu3nuecKkue 1 XUMUYECKHE CBOMCTBA.
Oxkcun xpemuusi(1Y), kpemMHHEBas KHCIOTa, CHIUKAThl. [IpuMeHeHHEe KpeMHUs H €ro
coenuHeHuil. CTEKI0, €ro MoJly4eHHe, BUAbI CTEKIIA.

[Tonoxxenne metasioB B Ilepumonuyeckoil cucteMe XHMHUYECKUX 3JeMEHTOB. OCOOEHHOCTH
CTPOEHUS HIIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB.

Ob6mue ¢usnueckue cBoiicTBa MeTauioB. [IpumeHeHre MeTamuioB B ObITY U TexHuKe. CIuaBbl
METaJUIOB.

DNEKTPOXUMHUYECKH psii HampsokeHUM MertamioB. OOmme crnocoObl MOMYYeHHs] METaJIOB:
TUAPOMETAJUTYPrisi, MUPOMETAIUTYPrus, dJeKTpoMeTanyprus. [loHsTHE 0 KOPPO3UU METAILIOB.
CniocoOblI 3aIIUTHI OT KOPPO3HH.

Hatpuit n xammii: momydyenue, pusnueckue M XMMHUYECKHE CBOWCTBA, NPUMEHEHHE IMPOCTHIX
BEILECTB U UX COCTMHEHUM.

O6mass xapakrepuctuka MertamioB IIA-rpynnsl Ilepuoanueckoil cucTeMbl XUMHYECKHX
9JIeMEHTOB. MarHuii ¥ KanblMii: ToJdy4YeHue, (QU3WYeCKue U XUMHYECKHE CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U MX coeAnHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ YCTpaHEeHHSI.
ANIOMUHUHI: TIONyuyeHUe, (PU3NYECKUEe U XHUMUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro CcoeAnMHEHUH. AMQOTepHBIE CBOWCTBA OKCHUJA W THUIPOKCHAA ATIOMUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

®uznyeckue U XHMMUYECKUE CBOMCTBA XpoMa M €ro coeAuHEeHUH. OKCHIbI U TUIPOKCUIbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMaTsl u JUXpOMATHI, UX OKHCIUTEIbHbBIE CBONCTBA.
Pu3nyecKkne U XMMHUYECKHME CBOMCTBA MApraHila M €ro CoeIuHeHui. BaxkHelmme coennHeHus
mapranna(ll), mapranna(IV), mapranma(VI) u wmapranna(VII). I[lepmanranat xanus, ero
OKHCJIUTEbHBIE CBOMCTBA.

®du3nyecKkue U XUMHYECKUE CBOMCTBA XKelle3a U ero coeAnHeHu. OKCuapl, THAPOKCUABI U COIU
xkeneza(ll) u xemneza(Ill).

duznyeckue 1 XUMUYECKUE CBOWCTBAa MeaH U €€ coennHeHui. [luHK: momyuenue, puznyeckue u
XUMHUYECKHEe  cBoHcTBAa. AMQoTepHble CBOWCTBa OKCHMJa M THJPOKCHJIA  LIMHKA,
TUAPOKCOKOMILIEKCHI IMHKA.

Pacuérbl: Macchl BelecTBa Wik 00bEMa ra30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU
00BEMY OJIHOTO U3 YYaCTBYIOIIUX B pEaKIMM BEIECTB, Macchl (00bEMa, KOIUYECTBA BELIECTBA)
INPOJYKTOB pPEaKIMH, €CIIM OJHO W3 BEUIECTB MMEET NpUMeECH, Macchl (00bEMa, KOJIMYECTBa
BELIECTBA) NPOAYKTA PEAKLIUHU, €CIU OJHO M3 BELIECTB JIaHO B BUJE PacTBOpa C ONPEAECIEHHON
MAacCOBOM 107l PAcCTBOPEHHOIO BEHIECTBA, MACCOBOM JOJIM M MOJSPHOW KOHIEHTPALUH
BELIECTBA B PaCTBOPE, JI0JIM BBIXOA MPOIYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

CnucoK OCHOBHBIX IEYATHBIX HM3JAHUH U JOIOJHHUTEIbHbIX HCTOYHHKOB
AJi MOATOTOBKH K IIpOMQ)KyTO‘lHOﬁ aTrecTanmuu
OcHOBHbIE TEYATHDIE H3TaHUA:
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