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IHPOI'PAMMA

BCTYIIUTCIBbHOT'O UCIIBITAHUS 110 JUCHUIIIINHC

KXHMHUA»

Eccentyku, 2025 .



[TporpaMMa BCTYNUTENBHOIO UCIIBITAHUS pa3padoTaHa s noctynaromux B AHO
BO «MUIIO» Ha oOydeHwe Mo mporpaMMaM BBICIIETO0 OOpa3o0BaHUsS: MNPOrpaMMaM
cnequanurera 32.05.01 Menuko-mpodunaktuueckoe aeno, 36.05.01 Berepunapus,
31.05.01 JleueOHoe menmo Ha 2025/26 y4ueOHBIN TOSI.



l. HporpaMMa BCTYIIMTCJIBHOI0 UCIIBITAHUSA

1. Teopernyeckasi xumusi

1.1.OcHoBHBIe MOHATHUA U 3aKOHBbI XuMun. [Ipeamer xuMuu. QOCHOBHBIE TOJIOKEHUS
ATOMHO-MOJIEKYJ/ISIPHOTO y4eHUsl

OTtHocuTenbHAsE aTOMHAs U OTHOCHTENbHAs MOJIEKyJsipHasi Macchl. KoiuuecTBo BeliecTsa.
Moub. MonsipHass Macca. 3akOoH ABOTaapo M CIEACTBUS M3 HEro. MoisapHBI 00BEM rasa.
Hopmanbhuble ycrnoBusi. AOCOIIOTHasS W OTHOCUTENIbHasg IUIOTHOCTH Ta3za. OObEMHBIE
COOTHOUICHUS Ta30B MPU XUMHUECKUX PEAKIIHIX.

1.2. Ctpoenne atoma. Ilepuoauuecknii 3axkon JI.1.MennesneeBa. Xumuueckas CBf3b

Atom. Monenu ctpoeHus atoma. Sapo ¥ HyKiIoHbl. Hykiauabl ¥ M30TONBI. DIJIEKTPOH.
CtpoeHue 3JIeKTPOHHBIX 000JIOUEK aTOMOB. DHEPreTUYEeCKHE YPOBHU U IOJYPOBHHU, ATOMHbBIE
opOuTaU. DJICKTPOHHBIE KOHPUTYpAalMd aTOMOB. BaneHTHbIE 3JeKTpoHbl. OCHOBHOE U
BO30Y>KJIEHHOE COCTOSIHHSI aTOMOB.

OCHOBHBIE 3aKOHOMEPHOCTH pa3MeIleHUs HJIEKTPOHOB B aTOMAX MaJIbIX U OOJIBIINX MEPUOJIOB,
S-, p-, d- 2JIeMEHTHI.

[Tepuognueckuii 3akoH. [IpuunHbI IEPUOANMYHOCTHA CBOMCTB 3J€MEHTOB. Ilepuosl, rpynns u
HNOArpYHNbl B HepuoanyYeckoil cucteme. CBsA3b CBOICTB 2JIEMEHTOB U HX COEIMHEHUH C
II0JIO’KEHHUEM B IIEPUOANUYECKOM CHCTEME.

Monekynbl 1 XUMHUeCKas CBA3b. KoBaJleHTHas CBA3b, €€ PA3HOBUIHOCTU U MEXAHU3MBI
oOpa3oBaHus. XapaKTepUCTUKU KOBAJIEHTHOW CBS3U. OJIEKTPOOTpULATEIbHOCTb. CTeneHb
OKHCJICHH U BAJICHTHOCTb. MloHHas cBA3b. MeTammyeckas cBsa3b. Bonopoanas cBs3b. Bemecrsa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHSL.

1.3. ®du3nko-xuMnYecKue 3aKOHOMEPHOCTH MPOTEKAHUSA XUMMYECKUX PeaKuuii

Knaccugukanus XMMHUYECKHX peakUuil B HEOPraHWYECKOM M OpraHMYecKOW XUMMHU IO
pPa3IUYHBIM MpPU3HAKaM: 110 U3MEHEHHUIO CTENEHEH OKHCIEHHUS aTOMOB, IO YUCIY U COCTaBy

WCXOJIHBIX U O0pa3yIoIIUXCs BEIIECTB, IO TUITY pa3pbiBa CBI3€H, MO TEIUIOBOMY 3(ddekTy, 1Mo
NpU3HAKY 0OpaTUMOCTH.

OHepreTuka XHUMHUYECKUX TmpeBpauieHuil. TemnoBoil 3¢p¢deKkT XUMUYECKOW peakluu.
TepMoxuMHUUECKNE YPABHEHUS PEAKIIUI.

CKOpOCTh XMMHMYECKHMX peakuuil. ['OMOreHHble M TeTepOreHHbIE PEAKIMH. 3aBUCHUMOCTH
CKOPOCTH XMMHUYECKON PEaKIUU OT Pa3auuHbIX (pakTopoB. OOpaTUMOCTh XUMHUYECKUX PEAKLIU M.
Xumnueckoe paBHoBecue. KoHctanTa paBHOBecus. CMelleHHME paBHOBECHs IOJ JEHCTBUEM
pasnnusbIX ¢akTopos. [Ipuniun Jle-Ilatense. Pacuer KoHIIEHTpaIHii B paBHOBECHOI cuCTeMe.



1.4. PacTtBOpBI

MexanusM 00pa3oBaHUsl PAacTBOPOB M WX Kiaccuukamusa. YHWCThIe BEIIECTBA M CMECH.
CriocoObI BBIPKEHUSI COCTaBa pacTBOPOB: MAacCOBasl JIOJIsl PpAaCTBOPEHHOTO BeliecTBa. PacTBopsI
ANEKTPOJIUTOB. Teopusi 3JIEKTPOIUTHUECKON Jucconuanud. MexaHu3M 3JIEKTPOIUTHYECKOM
JIMCCOLMAlMUA BEUIECTB C MOHHOM M KOBAJCHTHOM MOJISIPHOM CBs3aMu. Jluccouuanusi KUCIOT,
OCHOBaHUM U conell. CuibHbIE U ClIa0bIE JIEKTPOJIUTHI.

XUMHUYECKUE CBOMCTBA KHCIIOT, OCHOBAaHUM M COJIEH B CBETE TEOPUHU DICKTPOJIUTHUYECKON
nuccoranui. AMGOTEPHOCTD.

Peakiiy HOHHOTO OOMEHA B BOJHBIX PACTBOPAX AIEKTPOJIUTOB, YCIOBHS MX HEOOPATUMOCTH.
KucnorHo-ocHoBHble paBHOBecus. KucinorHnocts cpeast, pH u pOH.

1.5. OxkucanTeIbHO-BOCCTAHOBHUTEILHbIE MpoLeCChI

Crenenp okucineHus. Baxxuelnme okucinurenan u BoccraHoBuTenu. CocTraBieHUe ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuidl. YpaBHuBaHue OBP MeTonom 35eKTpOHHOIO
OanaHca.

OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIE PEaKLUU B pacTBOpax. OJIEKTPOJIN3 PacTBOPOB U
pacIIaBoB.

2. XuMHUsl 3J1eMEeHTOB
2.1. Knaccudukanusi HeOPraHMYeCKUX COeTMHEHUH

Oxcunpl, kinaccupukamus oxcuaoB. CrocoObl moiydeHuss okcuaoB. Ux ¢usnyeckue u
XHMHYECKHE cBoMcTBa. HoMeHKnaTypa OKCUI0B.

OcHoBaHus1, UX KJIacCU(PUKAIHS, CIOCOOBI MOTYYEHUS U XUMHUYECKHE CBOMCTBA. AM(OTEpHbIE
ruapokcuabl. HoMeHnkinaTypa oCHOBaHMM.

Kucnotsl, ux knaccudukanus, cnocoObl moyydyeHus, pusnyeckue 1 XMMUUYECKHe CBOMCTBA.
HomeHnknartypa KUCIIOT.

Counn, ux knaccudukanus, crocoObl MONydyeHUs M XMMHUYeckue cBoiicTBa. HomeHknaTypa
cousield. I'maponus comnent.

2.2. Metanabl. O0uiasi xapaKTepucTuKa

[Tonoxxenne meramioB B [lepuoandeckoil cucteMe XUMHUYECKHUX 3JeMeHTOB. OcoOeHHOCTH
AIIEKTPOHHOI'O CTPOEHUsS MX aTOMOB. OOIas XapaKTepUCTHKA METAJIJIOB TJIaBHBIX U MOOOYHBIX
HNOArPYNI TNEPUOJUYECKOM CHCTEMBI, MX OKCHUIOB U THAPOKCHIOB: KHCIOTHO-OCHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIE CBOMcTBA. O0IIMe crocoOs! mosyyeHust Metansios. [Tonsrue
0 Metajutypruu. CruiaBbl.

2.2.1. Mertanabl riaaBHbiX noarpyni | u |1 rpynn nepuoanyeckoii cucteMbl (S-371€MeHTHI)
Crpoenue atomoB. dDusmyeckue cBolcTBa. XHMMHYECKHUE CBOMCTBA: B3aMMOJEHCTBUE C
HeMeTallaMH (TaJoreHaMu, KHCIIOPOIOM, Cepoi, a30ToM, (hochopom, yriaepoaoM, BOJOPOIOM),
BOJIOM, pacTBOpamMu KUCIOT. CoeqMHEHUS MIEIOYHBIX U IIEJTOUYHO3EMENIbHBIX METAJIOB: OKCHUJBI,
MIEPOKCUIBI, TUPOKCUIBL, TUIAPUIBI, HUTPUIBI, pochuasl 1 kapOuapl. Ux XuMU4ecKre CBOMCTBA.



2.2.2. AIloMUHUIT

Crpoenue aroma. Gusnyeckre cBOMCTBA. XUMHUUECKUE CBOMCTBA aJTFOMUHUS: B3aUMO/ICHCTBUE
C HeMeTajulaMHu (TajoreHamu, KHCJIOpPOJIOM, CEpOH, a30TOM U YIJIEPOJOM), OKCHUAAMH,
pa30aBICHHBIMM U KOHIIEHTPUPOBAHHBIMM PAacTBOpPaMHM KHCJIOT (COJISIHOM, CEpHOM, a30THOM),
pacTBOpaMH IIejoueid M KapOoHATaMu IIEJIOYHBIX METAIOB, BOJOM. OKCHUII U THUIIPOKCHU]
ATIOMHUHUS, UX aMPOTEepHbIE CBOMCTRA.

2.2.3. MeTajLiibl m0004YHBIX moArpymnmn (d-3JieMeHThI)
Oco0eHHOCTH cTpoeHHs nX aToMoB. O0IIas XapakTeprCcTHKa d-31eMEHTOB.
2.2.4. Kene3zo

Crpoenue aroma. XapakTepHbIE MOHBI U CTEIIEHU OKHCIICHUS kelie3a. Pu3nueckre CBONCTBA.
XUMHYECKHUE CBOMCTBA: B3aMMOJICUCTBUE C HEMETaUIaMH (TajoreHaMu, KUCJIOPOJOM, CEpoi),
pa30aBiIEHHBIMU M KOHLUEHTPUPOBAHHBIMU PAcTBOpPaMHU KHUCIJIOT (COJSTHOM, CEpHOM, a30THOM).
Oxkcun u ruapokcup xenesa(ll), conu xenesa(Il), ux BocctaHOoBUTENBHBIE CBOMCTBA. OKCUI U
ruapokcu xenesa(lll), ux amdorepHbIe CBOMCTBA.

2.2.5. Mapranen

Crpoenue aroma. XapakTepHbIE HOHBI, CTENICHU OKHMCIIEHHUS MapraHiia ¥ COOTBETCTBYIOLINE
OKCHU/Ibl, TUIPOKCU/IBI U cOoNM. B3aumopeiictBue Mapraiia ¢ Kuciaoramu. Mi3MeHeHue KUCIOTHO-
OCHOBHBIX U OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX CBOMCTB COEAMHEHUI MapraHia ¢ U3MEHEHUEM
creneHu okucienust mapranna. Oxcun mapranna(lV), ero okuciauTeNnbHbIE CBOWCTBA B KUCIIOU
cpene. MaHraHartbl U IEpMaHTaHaThl, UX OKUCIUTEIbHbIE CBOMCTBA.

2.2.6. Xpom

Crpoenne aroma. XapaKTepHbIC HOHBI, CTEIIEHW OKHUCIICHHUS XPOMa M COOTBETCTBYIOIIHEC
OKCHJIBI, THJIPOKCHJIBI M COJIH. B3amMoOJeHCTBHE XpoMa ¢ KHCIOTaMH. VI3MEHEHHWE KHCIIOTHO-
OCHOBHBIX U OKUCJIMTEIHbHO-BOCCTAHOBUTEIHHBIX CBOWCTB COEIMHEHUI XpOMa B 3aBUCUMOCTHU OT
cTenieHu okucienus xpoma. Okeun u rugpokcun xpoma(Ill), ux ampoTepHsie cBoiicTBa. Xpomathl
U TUXPOMAThI, X B3aMMOIIPEBPAIICHHS B 3aBUCIMOCTH OT KHUCTIOTHOCTH cpelibl. OKHCIUTENbHbBIE
cBoiicTBa coenunenuit xpoma( V).

2.2.7. llunk

Crpoenne aTomMa. XMMHUECKHUE CBOICTBA: B3aUMOIEHCTBHE IIUHKA C HEMETANIaMU (XJIOPOM,
KHCJIOPO/IOM, CEepoit), C BOJIOH, ¢ pa30aBICHHBIMH M KOHLIEHTPUPOBAHHBIMH PAaCTBOPAMU KUCIIOT
(consiHOM, cepHOM, a30THOI), co menoyamu. OKCUA M THAPOKCHU] IMHKA, UX aM(OTepHbIE
CBOMCTBA.

2.2.8. Menb u cepedpo

CTpOCHI/IC aTroma. XapaKTCpHLIC CTCIICHU OKHCJICHHUA. XHUMHUYECKHUE CBOICTBA:
B3aUMOJECHCTBHE C HEMETaJlJIaMU (FaHOPCHaMI/I, KHUCJIOPOAOM, CCpOfI), KHCJIOTaMH.

2.3. Hemeramwinl

ITonoxenue HemeTaiuioB B nepuoauueckou cucreme .M. Menneneesa.



2.3.1. Bogopon

N3otonbl Bomopona. CoemMHEHHS BOJOPOJAa C MeTaulaMHd M HeMmetaiamu. [lomydenwue
BOJIOPO/IA.

2.3.2. 'naBuas moarpynna VIl rpynnsl nepuoauveckoii cucrembl. I'ajioreHnl

Crpoenue aromoB. Ctpoenue Mosekyn. Duznueckue CBOWCTBA TaJIOT€HOB. XHUMHUYECKUE
CBOWCTBA: B3aUMOJICHCTBUE C BOJOPOIOM, MeTa/u1aMu, HemeTautamu (S, C, Si, P), co cioxHbIME
BEIECTBAMHU (KUCIOTAMHU, COJIIMH, BOJIOH, II€T0YaMU, OPTaHUYECKUMH COECTUHECHUSIMHU ).

["anorenoBogopobl. CTpoenue Mosiekyin. BomgopoaHas cBs3b Bo propoBogoposae. dusndeckue
cBoiictBa. CpaBHEHHE CHJIbI TaJOT€HOBOJOPOJAHBIX KHCIOT. XMMHUYECKHE CBOWCTBA: OOIIME
CBOICTBa KHUCJIOT, BOCCTAHOBUTEIBHBIE CBOMCTBA, B3aUMOIEHCTBHE (PTOPOBOAOPOTHOM KHUCIOTHI
¢ okcuniom kpemuusi(I1V). Kucnoponnsie coennnenus xJjopa.

2.3.3. Iloarpynna kucjaopoaa
Crtpoenue atomoB. Pu3nyecKkue CBONCTBA, AJUIOTPOIIHUSI.
2.3.4. Kucnopon

XUMHYEeCKHEe CBOMCTBA: B3aMMOJICHCTBHE C MeTaJlaMH, HEMETalUlaMH, CJIOKHBIMHU
BEIIECTBAMH - BOCCTAHOBUTEISIMHU (OKCHJAMH, THAPOKCHIAMH, KHCJIOTAMH, COJISIMH,
OpraHUYECKUMH coeruHeHus MU ). [loydenne Kuciopo/ia B IpOMBIIIUICHHOCTH U B J1a00paTOPHUH.

Bona. Ctpoenue Monekyinbl. BogopoiHast cBsi3b U €€ BIUSHUE HA CBOICTBA BOJBI.
KuciaoTHO-OCHOBHBIE M OKHCIWTEJIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBa BOABL. Ilepokcup
Bozopoaa. OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOKMCTBA IEPOKCHIA BOJAOPOJA (OKHCICHHE
HUTPUTA HATPUS, HOAOBOJOPOAA; BOCCTAHOBJICHUE IIEPMAHTaHATa KaJIM B KUCJION Cpese, OKCUIa
cepedpa).

2.3.5. Cepa

XUMUYECKUE CBOMCTBA: B3aUMO/JICHCTBUE C METAJJIAMH, KUCIOPOJOM, XJIOPOM U BOJIOPOJIOM.
CepoBogopoa. Ctpoenue Monekynbl. Pusznueckue cBoiicTBa. [lomydeHue cepoBogopoa.
KucnorHele cCBOWMCTBa BOJHOIO pacTBOpa CEPOBONOPOAA - CEPOBOJOPOAHOM KHCIOTHI.
OKHCIUTENIBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA CEPOBOAOPOJA U CEPOBOJOPOJHOM KHUCIOTHI
(B3aMMOJICHCTBHE C MeTaUlaMH, KHCIOPOJIOM, OpOMOM, XJIOpOM, MEPOKCHIOM BOJOPOAA,
okcusioM ceprl(IV) u cepaucroii kucnotoi). Cynbhuabl, THAPOIU3 CYIb(UIOB.

Oxkcup cepri(IV).Ctpoenune monekynsl. @uznueckue cBoiicta. [lomyuenue okcuaa cepsi(IV).
Kucnotnelie cBoiictBa BomHoro pacrtBopa okcuaa cepbl(IV) - cepHHCTOH KHCIOTHI.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMcTBa oOkcuga cepbl(IV) M CepHUCTON KHUCIOTHI
(B3aMMOJICHCTBHE C MeETajulaMH, KHUCIOPOJIOM, OpoMOM (XJIOpOM), TEPOKCHIOM BOJOPOA,
cepoBopopoaoM). Okcun cepbi(VI). Ctpoenue monekynbsl. @usndeckue cBoicTBa. [lonmydenue
okcuaa cepbl(VI). Xumuueckue cBoiictBa okcuaa cepbl(VI): B3aumoneicTBHE ¢ BOJIOM,
BOCCTAHOBUTEISIMU (CEPOH, YIIIEpOoM, HOIUIOM KaJusl ), TePMUUECKOE pa3JIoKEeHHE.

Cepnas kucnota. CtpoeHnne Mosekyibl. [lonydenne cepHoil KUCIOTHI (XUMU3M).

XvUMHYeCKHEe  CBOMCTBAa  pa30aBlICHHONM  CEepHOM  KHUCIOTHL. ~ XHMMHUYECKHE  CBOMCTBA
KOHLEHTPUPOBAHHOMN CEPHON KHCIIOTHI.

2.3.6. IToarpynmna a3ora
Crpoenue atomoB. O011ast XapaKTepUCTHKA HJIEMEHTOB.
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2.3.7. Azor

Crpoenue MoaeKynbl. XUMUYECKHE CBOMCTBA: OKUCIIUTEIbHBIE B3aUMOCHCTBUSA C METAJUIAMH,

BOZIOPOJIOM; BOCCTAHOBHUTEJIbHBIE B3aWMOJCHCTBUS C KUCIOpOoAOM. CTpOEHHE MOJIEKYJbl, €€
NOJISIPHOCTh. PU3HYECKHE CBOMCTBA.
[Tonyuenne ammuaka. XuMuueckue cBoiictBa ammuaka. OCHOBHBIE CBOIMCTBA: B3aUMOJIEHCTBUE C
BOJOM M KHUCIOTaMH. BocCCTaHOBUTENbHBIE CBOWCTBA: B3aUMOACHCTBHE C KUCIOPOJOM,
rajJloreHaMu, IEpOKCUA0M BOJIOPO/A, OKCHJIAMU TSDKENBIX MeTauioB. CTpoeHHE HOHA aMMOHHMUSL.
KucnoTtHele cBOKCTBA CONE aMMOHMS: B3aUMOJIEHCTBHE C OCHOBAHUSIMU, OCHOBHBIMU OKCHJIAMU,
BOJIOM (ruaponu3). BoccTaHOBUTEIbHBIC CBOMCTBA COJICH aMMOHMS.

Oxkcuapl azota. [Tonyuenue. @usndeckue cBoiicTBa. Xumudeckue cBorcta. Oxcup azora(ll):
B3aMMOJICHCTBHE C BOCCTAHOBHUTENSIMU (BOJOPOJIOM, aMMHAaKkoM), C KkuciopoaoM. Oxcua
azota(IV): B3ammojeiicTBHE C BOCCTAaHOBHTEISIMHU (BOJOPOAOM, MarHueMm, Gocdopom), ¢
KHCJIOPOJIOM; B3aMMOJICUCTBHE C BOJIOH U IIeT04YaMHu (peakius TUCTIPOTIOPIIMOHUPOBAHMS ).

A3zortucras kucnora. Kucnorusle cBoiictBa. HeycroitumBocTh a30THCTOM KHCIOTHL. Coiu
A30THCTOMN KUCJIOTHI - HUTPUTHL. TepMuueckoe pa3ioKeHue HUTpUTa aMMOHUs. A30THasl KUCIIOTA.
Crtpoenue wmonekynbl. [lonmydeHue a30THOM KHUCIOTHI (XMMHU3M). XHUMHUYECKHE CBOMCTBA.
KucnorHeie cBoiictBa. B3aumopneicTBue ¢ BOCCTAaHOBUTENSIMU - METaUlaMHM, HEMETAJlJIaMH,
CJIOHBIMU BellleCTBaMU. BrusiHue BOCCTaHOBUTEIBHOM CIIOCOOHOCTH METAJIOB M KOHIICHTPAIIUU
KHUCTIOTHI Ha TiIyOuHy e€ BoccTaHoBIeHHS. CONU a30THOM KUCIIOTHI - HUTpAThL. TepMuyeckoe
pa3noKeHUe HUTPATOB.

2.3.8. ®ocop

Oduznyeckue CBoicTBa. AimoTponus. XUMUYECKHe cBoiicTBa (hocdopa: B3aMMOICHCTBHE C
BOCCTAHOBUTEJISIMU - METAJJIAMH, BOJOPOJAOM; B3aUMOJICHCTBUE C OKUCIUTEISIMU - KUCIOPOJIOM,
xyopoM, okcunamu azota(ll) u (IV), a30THOI U KOHIIEHTPUPOBAHHOM CEPHON KHCIOTAMHU.
Oxcuabt pochopa(lll) u (V) , pochopucras u opropochopnas kucnotsl. Kucnornslie cBoiicTsa.
®dochun.

2.3.9. Hoarpynmna yriepoaa
Crpoenue atomoB. duznyeckre CBOWCTBA. AJIOTPONUSI.
2.3.10. Yraepon

XuMUYeCcKue CBOWCTBA. B3ammoneiicTBHE ¢ MeTajulaMH, BOJAOPOAOM; B3aWMOJICUCTBUE C
OKUCTUTENSIMU: KHUCIOPO0M, OKcuaoM yriepoaa(lV), okcuaamu TsHKETBIX METAUIOB, a30THOU H
KOHIIEHTpUpOBaHHOU cepHOit kucimoramu. Oxcup yriepoaa(ll), BocctaHoBUTENbHBIE CBOMCTBA.
Oxkcun yrnepona(IV). ®@usnyeckue cBoiictBa. [lonyuenue okcuna yriaepoaa(IV). Xummueckue
CBOMCTBA: B3aMMOJICICTBUE C BOCCTAHOBUTEISIMU - YIVIEPOJOM, MarHUeM. YTOJbHAs KHUCIOTA.
Kucnotueie cBoiictBa. Conu yroibHOM KHCIOTBHI - KapOOHATBI M THAPOKApPOOHATHI, WX
B3aUMOINIPEBPALLICHHUS.

2.3.11. Kpemumii

[Tomyyenne. XWMHYECKHE CBOMCTBA: B3aMMOJCUCTBHE C OKHCIUTEISIMH - (HTOpOM,
KHCJIOPOJIOM, TaJIOT€HAaMH; B3aMMO/JICHCTBHE C BOJHBIMHU PacTBOpPaMU IIEIOYEH.
Oxkcua kpemuus(IV). KpeMHueBasi kKucinota, CUIHKATHIL.



3. Opranuyeckasi XuMusi
3.1. BBenenue

Teopuss  CTpOoeHMS  OpPraHMYECKUX  COCJUHEHUN.  YTIepoaHbld  ckener. Panumkan.
@yHKIMOHaNbHAs Ipynmna. ['oMonoru u romosiornyeckuii psa. CTpyKTypHas U IpOCTPAHCTBEHHAs
uzomepus. CTpoeHHEe ANMEKTPOHHBIX 000J04YeK aToMa yriepona. ['uGpunuzanus opOutaneit (Sp,
sp?, sp®). Tumsl cBsa3eil B MOJEKyIaX OPTaHMYECKMX BEIIECTB M CIIOCOOBI MX Pa3phiBa. THITBI
peakuuii B OpraHn4eckoi XxuMuu. VIOHHBIN U paguKaibHbI MEXaHU3Mbl peakinuil. XuMHuuecKas
CBSA3b B  COEAMHEHUAX yriaepojga. VoHHasg, KoOBaJeHTHasi U  BOJOPOJHAs  CBS3M.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb OKUCIICHUS U BAJIECHTHOCTD.

3.2. AlkaHbl

Mertan, ero cTpykTypHas (opMyTa, TeTpadApUYEcKOe CTPOEHHME MOJIEKYIbI MeTaHa, Sp°-
ruOpHUIU3aIys, XapakTep XUMUYECKUX CBsI3ei. ['OMOIOrnyeckuii psij MeTana, TOMOJIOTHYeCKast
pazHocTb. llpocTpaHcTBEHHOE CTpOoe€HME MpeAeNbHbIX YrieBoaopoaoB. Homenknatypa u
n3omepusi. Gusznueckue cBoicTBa ajikaHoB. [IpupoaHbie HCTOUHUKY.

XVUMHYECKHE CBOWMCTBAa aJKaHOB: PEAKIMM 3aMEIleHusi (rajJlor€HUpPOBAHHUE, HUTPOBAHUE);
TEPMHUECKOTO PA3JIOKEeHHs! (KPEKHHT, HPOJIN3); U30MEPHU3aIUH; OKUCIIEHUs (TOpeHue, MITKoe
OKHCJIEHUE - TTOJTy4€HHUE CIUPTOB, aJIbJIETUI0B, KETOHOB U KapOOHOBBIX KUCIIOT).

PanukanpHbIil MexaHU3M peakiuil 3amenieHus. M30upareabHOCTh B3aMMOJICICTBHUS TAJIOT€HOB C
ankaHamu. [IpumeneHue npenenpHbIX yriaeBogopoaoB. Meran. I[lomydenue cuHTe3-raza u
BOZIOPO/Ia U3 METaHa.

3.3. T'ajioreHONMpPOU3BOIHBIE ATKAHOB

XHUMHYECKHUE CBOMCTBaA TaJIOTrCHOIIPOU3BOIHBIX AJIKaHOB!: B3aUMOOCHCTBHE
TaJIOTCHOIIPOU3BOAHBIX AJIKAHOB C METAJIJIaMH (peaKI_II/ISI Bmpua).

3.4. AnkeHbl

OteH (3TUJIEH), €r0 CTPYKTypHas (opMyIia, ABOWHAS CBsI3b, G- U T-CBA3H, sp2- ruOpUaAn3aIus.

I'omonornyecknii psax stuneHa. Pusndeckue cBorcTsa. M3omepus: usomepus uenu, U30Mepus
IIOJIOKEHUS IBOUHOU CBS3H, Yuc-, mparc-u3oMepusi. HomeHknaTypa aakeHoB.
XvUMUYeCcKHe  CBOMCTBAa  alKkeHOB. HawuOomee  xapakTepHble  PEaKIMH  ATHICHOBBIX
VJIIEBOJOPOAOB -  PEAKUUU  ANEKTPODUIBHOTO  MPHUCOSAMHEHMs:  TajJOreHHpOBaHUE,
MIPUCOEINHEHUE TAITOT€HOBOJOPOAOB, IPUCOEAUHEHUE CEPHOU KUCIIOTBL, TUApaTanus. MexaHnusm
peakuuid. IIpaBuno MapkoBHukoBa. Peakumu mnonuMepusauuu. Peakuuu — OKUCHEHUSA
(OKHCTTUTENHN: KUCIOPO, IIEpMaHTaHAT KaJlis B IIEIOYHON U KHCIIOW Cpeiax, a30THasl KUCIIOTA).
[Tonyuenue AJIKCHOB: JETUIPUPOBAHUE aJIKaHOB, JleTuapaTanus CITUPTOB,
JIETUJIPOTAIOTEHUPOBAHUE  AJIKWJITAJIONEHUJIOB,  JETaJOTCHHPOBAHUE  JUTAJIOTCHAIKAHOB,
TUJIPUPOBAHUE AJIKUHOB.

3.5. AIKajiMeHbI

XVUMUYECKOE U JJIEKTPOHHOE CTPOEHHE alKaJueHOB C COMPSDHKEHHBIMUA  CBSA3SIMHU.
Homenkmnarypa u m3omepusi alkaJineHOB. XUMHUYECKHUE CBOWCTBA: MPHUCOEAMHEHUE TaJOTeHOB,
raJloTeHOBOJIOPOAOB,  Boaopona.  [lomumepuszaiusa.  OCOOEHHOCTH  DIIEKTPOQPHILHOTO
MPUCOEANHEHUS K CUCTEMaM C COTPsHKEHHBIMU TBOMHBIMU cBs3siMu. [lomyuenue 1,3-0yranuena:
u3 stanona (meron C.B. Jlebenera), u3 6yrana u 0yrenoB. [lonyuenue mnzonpena. [IpupogHsrii

Kay4dyK, €ro CTpOeHUE U CBOMCTBA. CHHTETUYECKHUM KaydyK.
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3.6. [lukj10aJIKaHbBI

CrtpoeHue, roMOJI0rMUYECKUM psil, HOMEHKIIaTypa, usoMmepusi. HaxoxxneHue B npupoze.
XvMHYECKHE CBOWCTBA: HauOoJjiee XapakTEpHblE Uil TPEXWICHHBIX LHKIOB pPEaKIUU
IPUCOEINHEHUS BOJOPOAA, TAJIOT€HOB U rajJoreHoBoaopooB. Hanbosee xapakTepHble peakuuu
3aMelleHus (paAuKaabHOr0) Ui YIII€BOJOPOIOB, COAEPKAIIUX LIUKJIbI C IATHIO U 00Jiee aTOMaMU
YII€BOAOPOAA: FAJIOT€HUPOBAHKUE, HUTPOBAHUE.

3.7. AIKMHBI

OTHH (aleTUJIeH), €ro CTPYKTypHas (hopmyiia, TpOWHas CBSI3b, SP- THOPHIU3AIIHSL.

I'omonornueckuit psig stuHa. dOusnueckue cBoicTBa. M3omepus: m3omepus 1eNu, U30MEPUS
IIOJIOKEHUS TPOUHOM cBA3U. HoMeHKIIaTypa anknHOB. XMMHUYECKUE CBOMCTBA AJIKUHOB.
Peakmun 3nekTpoUIBHOTO MPUCOCTUHEHUS: TaJOTEHUPOBAaHUE, NPUCOCIWHEHUE BOAOPOJA,
rajJjioreHOBOJIOPOJIOB, Tujapartanusa. Peakuuu mnonmumepusanuu  (oOpazoBanue  OeH3oIa,
BUHWIIALlETUJIeHA). Peakiuu 3amenieHus, KHCIOTHBIM XapakTep aToMa BoOjaOpojaa y Sp-
THOPUAM30BAHHOTO aTOMa yriiepoja. Peakiuu okucieHus (OKHCIUTENN: KACIOPO/I, TIEPMaHTraHaT
kamnus). [TomyueHnue ankuHOB: TEPMUYECKOE Pa3IOKEeHHE (KPEKUHT) YIIIEBOJOPOIOB, Pa3IoKEeHUE
KapOuga KanblUsg BOJAOH WU KHCIOTOH, JErHIpOrajJloreéHUPOBAHHUE COOTBETCTBYIOLIUX
raJloreH03aMeIIeHHbBIX COETMHEHUH, JerajoreHupoBaHUE MOJIUTaJIOT€H3aMeIICHHBIX
COEIMHEHU.

3.8. ApomaTuuecKue yrjieBoJ0poabl. ApeHbl

XUMUYECKOE U DIIEKTPOHHOE CTPOEHHE MOJIEKYJabl OeH3osa. beH3on - nukiamyeckas
COIpsKEHHAsI cucTeMa. DHeprus conpsbkeHus. ['omonorndyeckuil psj 0eH3051a, HOMEHKIATYpa,
nzomepus. XHMMHYECKME CBOMlcTBa O€H30ia: peaklUu 3IEeKTPO(QUIBHOTO  3aMEUIeHUS
(HuTpoBaHMe, CyabGUPOBaHHE, TaJOTCHUPOBAHUE, AIKUIMPOBAHHE - TaJOreHOAIKaHAMH,
alIKeHaMHM; aluiInpoBaHue). Peaknuu mnpucoeauHeHust (BOIOpOAa, TajioreHoB). MexaHU3M
PeaKIMu 3EKTPOPHIBHOTO 3aMellleHusl. XMMHUYECKUe CBOMCTBAa roMosioroB 6enzona. [Tonstue o
B3aMHOM BJIMSIHUM aTOMOB B apoOMaTHYecKuX yrieBojgoponaax. [IpaBuma opueHTanuu B
06eH3051bHOM Kouiblie. Peakinu okucnenus. CTuposn - O4HO U3 BaXKHEUIINX MPOU3BOAHBIX O€H301a.
[ToryueHne apomMaTHuUeCKHUX YIJIEBOAOPOIOB: U3 HE(PTU M MPOAYKTOB €€ mepepadboTKH, U3
KaMEHHOYTOJIbHON CMOJTBI, JETUAPOLIMKITU3AIS aJIKaHOB, AIKUJIUPOBaHNE c
raJIOr€HONPON3BOAHBIMU AJIKAHOB, aJKeHaMH U crnupramu. [IpumeHeHHe apoMaTHYEeCKHX
yII€BOAOPOAOB. B3aMOCBS3b HACKIILIEHHBIX, HEHACBIILIEHHBIX U aDOMATHYECKUX YIJIEBOAOPOIOB.

3.9. IIpupoaHble HCTOYHMKH YTJIEBOJOPOAOB H MX NepepadoTKa

[TpupoaHble UCTOUHUKHU YTIEBOJAOPOAOB: He()Th, MPUPOIHBIN M MOMYTHBIH HE(TSIHOMN Ta3bl,
yronb. Hed1b, coctaB u cBoiictBa. IlepepaboTka HedTH: meperonka He(TH, TEPMHUUECKUI U
KaTaJIUTHYECKUN KPEKUHT.

3.10. CimpTsl

HaCBII]_[eHHI)Ie OAHOATOMHBIC CITMPTEI. CTpoeHHe HACBIICHHBIX OAHOATOMHBIX CIIMPTOB.
OyHKIMOHANBHAST TPYIA, €€ dJEKTPOHHOE cTpoeHue. [lepBuuHbIe, BTOPUYHBIE W TPETHYHBIC
crupThl. HoMeHKIaTypa CliupToB U U30MEpHS.

BonopoHas cBs3b U €€ BIHMSIHEE Ha CBOMCTBA CIUPTOB. XMMHUYECKHE CBOMCTBA CIIUPTOB.
Peaknun, mporekaromue ¢ paspeiBoM cBsisu O-H: oOpa3oBaHue alKOKCHIAOB METAJJIOB
(KMCTIOTHBIE CBOKCTBA), 00pa30BaHUE CIOKHBIX A3(UPOB, 00pa30BaHKE TOJTyalleTaICH U alleTalIeH.
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Peakuuu, npotekatomue ¢ paspbiBoM cBsizu C-OH: 3amenienne ruapOKCUIBHON TPYMHIBI HA
raJIoreH, Jeruaparanus BHYTPUMOJIEKYJspHas (00pa3oBaHHWE HEHACHIIIEHHBIX COCIMHEHUI) U
MeXMOJIeKyIsipHas (0OpazoBaHue IPOCTHIX 3(pupoB). Peakiiny OKUCIeHNUsS U BOCCTaHOBJICHHUS.
MexaHu3M peakiiuy HyKJIeo(pUILHOTO 3aMEeIIECHHSL.

[TonydyeHne CHOUPTOB: TUApATALUs AJIKEHOB, OpOXXEHHE YIJIEBOAOB, BOCCTAHOBJIICHHE
QIBJETUAOB M KETOHOB, THUIPOJIU3 TaJOTCHONPOU3BOJHBIX, THAPOIHM3 CIOXKHBIX 3(UPOB,
nosydenue u3 okcuna yraepoaa(ll) u Bogopona.

MHuoroaroMHublie crupTbl. CTpo€HHE MHOTOATOMHBIX cnupToB. HOMeHKaTypa U m3oMmepus.
XUMHYECKHUE CBOMCTBA M TOJNy4YeHHE OTUJICHTIUKONS | riaunepuHa. CpaBHUTeNbHas
XapaKTepUCTHUKA XMUMUYECKUX CBOMCTB OJHOATOMHBIX U MHOI'OATOMHBIX CIIMPTOB (KHCIOTHBIE
cBoiictBa). [IpuMeHeHune cnupToB.

3.11. ®deHoJIBI

®enonbl. Ctpoenue (enonoB. HomeHnkiatypa u nzomepus. XUMHYECKHUE CBOICTBa (eHOMa:
KHUCIIOTHBIE CBOMCTBa, peakUuu dSIEKTPOPUILHOTO 3aMenieHus B OEH30JbHOM KOJIIbLIE
(HuTpoBanue, CyabhupoBaHUe, 1elCcTBUE OPOMHON BObI), PEAKIIUU BOCCTAHOBIJICHUS.
B3anmnoe BinusiHre aTOMOB B MoJjieKylie ¢peHomna. [lonydyenue u npumenenue gexona.

3.12. Anpaeruabl 1 KETOHBI

Crpoenue anbieruioB U keroHoB. KapOonwibHas rpymma, e€ crpoenue. HomeHnkiarypa u
M30MEPUS alIbJIETUIOB U KETOHOB. PU3NYECKUE CBOMCTBA.
XVMMHYECKHE CBOWCTBA: PEAKLUUHU OKHCIEHUS M BOCCTAHOBJICHUS, PEAKLMHU IPUCOCAVHECHUS
CIIUPTOB, NEPBUYHBIX aMMHOB, LIMAHOBOJOpOJA, rajoreHuposanue. [lomydyeHune anpaerunos u
KETOHOB: OKHUCIJIEHUE CIIUPTOB, THApaTalysl aJIKUHOB, Pa3JI0KEHUE COJIEH OpraHM4eCKUX KHUCIIOT,
OKHCIICHHE aJIKaHOB, OKHCJIEHME 3TWieHa (MojydeHue sTaHans). llpumeHeHue MeTaHans U
sTaHans. ['eHeTnyeckas CBA3b AlbJETHAOB U KETOHOB C JPYTMMHU KJIacCaMU OpPraHMYeCKHX
COCIMHEHU N

3.13. Kap6oHOBBIe KHCJIOTHI

Knaccudukanus kapOOHOBBIX KHCIOT. HachlllleHHBIE OJHOOCHOBHBIE U apoOMaTHuYecKue
KapOoHOBbIe KkHCIOTh. HomeHknaTypa. I'omonoruueckuil psj HachIIEHHBIX OJHOOCHOBHBIX
KapOOHOBBIX KMCIOT. OT/ENbHbIE IPEICTaBUTENN MPEAETbHBIX OJHOOCHOBHBIX M apOMAaTHYECKUX
KHACIOT - MypaBbUHAasl, YKCYCHas, MaJbMUTUHOBAs, CTEapuHOBas, OEH30MHas KHUCIOTHI.
[IlaBeneBas KUCIOTa KaK MPEACTaBUTENb IBYXOCHOBHBIX KapOOHOBBIX KHCIOT. M3omepus.

OOHOOCHOBHBIE HEHACHIILIEHHbIE KapOOHOBBIE KHUCIOTHL. HoMeHkiaTypa U U30MeEpHs.
OTtaenpHble TPEICTaBUTENN OAHOOCHOBHBIX HACBHIIMIEHHBIX KapOOHOBBIX KHCJIOT - aKkpHJIOBasd,
OJIEMHOBAs, TMHOJIEBAs, INHOJIEHOBAs! KUCIOThL. PU3nyecKkue cBOWCTBAa KapOOHOBBIX KUCIIOT.
KapOokcunpHast rpynma, e€ cTpoeHue. B3ammuHoe BiMsHHE KapOOKCHIBHOM TpyHmbl u
YIJIEBOAOPOAHOTO pajiuKaia. XMMUYECKHE CBOMCTBA KApOOHOBBIX KHCIIOT.

CpoiicTBa, 00yCIIOBIEHHBIE KapOOKCHUIBHOM TPYMIION: 3JIEKTPOIUTHYECKAs JAMCCOLMAIMS,
B3aMMOJICICTBHE C METallIaMU, OCHOBHBIMU U aM()OTEPHBIMHU OKCHJIaMU, OCHOBAaHUSIMH, COJISIMH,
o0Opa3oBaHHe aHTUAPHUIOB, B3aUMOJAEHCTBHE CO CIIUPTaMH, aMMUAKOM, PEaKIIMU OKUCICHUS U
BoccTaHOBJeHMs. (CBoicTBa, OOYCIIOBIEHHBIE YIJIEBOAOPOJHBIM  PaJMKAIOM: pPEaKIHU
3aMelIeHHs], TPUCOECTUHEHUS], OKUCIICHHS] U BOCCTAHOBJICHHUSI.

[TonyyeHnne KapOOHOBBIX KHCIOT: OKHCIICHHE alKaHOB, aJKEHOB, apOMaTHYECKHX
YIJI€BONOPOAOB, CIMPTOB, AlbACTHAOB U KETOHOB; THIPOJIM3 TPUTAIOI€HONPOU3BOIHBIX;
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THJIPOJIN3 CIIOKHBIX 3(DUPOB; 1EKapOOKCUIMPOBAHNE IBYXOCHOBHBIX KHCIIOT.
['eneTnueckas cBA3b KapOOHOBBIX KHUCIOT C JPYTUMM KJIAaCcCaMU OPraHMYECKUX COEAMHEHUH.
[TpumeHenne KapOOHOBBIX KHCIIOT.

3.14. Cioxuble 3¢pupsl. 7Kupbl

Crnoxnble 3(Upbl HEOPTraHUYECKUX U OPTaHUYECKUX KHUCIOT. CTpOEHHUE CIOXKHBIX I(PHPOB.
Homenknarypa. ®usmueckue cBoiictBa. Peakums stepudukanmu. OOpaTUMOCTh peakiuu
sTepupuKai. XUMUUYECKUE CBOWCTBA CIIOKHBIX 3(UPOB: TMIPOJIM3 B KUCIOH M ILEIOYHOU
cpenax. XKupsl B mpupojie, UX CTpoeHHue, PU3NIECKUue CBONCTBA.

XHMMHYECKHE CBOMCTBA: TMAPOJIN3 )KUPOB B KMCIION U LIEJIIOYHOM Cpellax, THAPOT€HU3aLNs )KUPOB.
IIpumenenue xupoB. [IoHATHE O CUHTETUYECKUX MOIOIIUX CPEACTBAX.

3.15. YriaeBoabl

Knaccudukamus yriaeBogoB. Monocaxapuasl. Ctpoenue MoHocaxapuzoB. OTKpBITBIE H
muKIdeckne (GopMel MOHOcaxapuaoB. (DHU3MYECKHME CBOHCTBA W HAXOXKICHHE B MPUPOJIE.
OtnenpHBIC MPEICTABUTENN MOHOCAXapuaoB - TIIOKO3a, (pykrosa, pmbo3a, Ae30Kkcupuodosa.
XuMHuecKue cBoicTBa MoHOcaxapua0B. CBoicTBa, 00YCIOBIEHHbBIE HATMUUEM THAPOKCHIBHBIX
rpyni. CBoiicTBa, 00yCiIOBIEHHbIE HATMUYMEM KapOOHMIbHOM rpymisl. ucaxapuasl. Caxaposa u
¢dpyxTo3a. CtpoeHue Mosekyisl. Puznyeckre CBOMCTBA M HAX0XKIEHUE B IPUPOJe. XUMHUYECKHUE
CBOMWCTBA: TUAPOIIN3; peaKLUH, 00YCIOBICHHbIE HAIMYMEM IT'HIPOKCHIIBHBIX TPYIIIL.
[Tomucaxapuapl. Kpaxman. Ctpoenue kpaxmana. XUMHUYECKHE CBOICTBAa Kpaxmala: FMIPOJM3,
peakuusi ¢ HOJOM, peakiyy, OOyCIOBICHHBIE HAIWYMEM THIPOKCHIBHBIX rpymi. Llemtronosa.
Crpoenue 1emnoa03bl. XUMUYECKHE CBOMCTBA LIEJUIIOI03bI: THAPOJIN3; PEAKIIMH, 00YCIOBICHHBIE
HaJIMYMEM THAPOKCUIIBHBIX rpymil. [IpuMenenne nonucaxapuioB U UX MPOU3BOAHBIX.

3.16. A3oTcoaep:kaiie OpraHuYecKue coenHeHHs

Amunbl. Ctpoenue ammHOB. AmuHorpynmna. HomeHkiartypa u wusomepus. dusnueckue
cBoiicTBa. XMMHUYECKHE CBOMCTBA aMUHOB: B3aUMOJEHCTBUE C BOJIOW U KHCIOTaMH (OCHOBHOCTh
aMHMHOB), B3aUMOJICHCTBHE C A30TUCTOW KHUCIIOTOHM, ropeHue. AHWIMH, Kak IpeACTaBUTENb
apomaTHueckux amuHOB. [lonydeHue aHuiIMHA W3 HUTPOOEH30/a. XUMHUYECKHE CBONCTBA
aQHWIMHA: PEaKI1H, 00YCIOBICHHbIE HAIMYMEM aMUHOTPYIIIbI, pEaKIUU B OEH30JIbHOM KOJIbIIE.

3.17. AMHUHOKHCJIOTBI

Crpoenue o-amuHOKHCI0T. HoMeHknatypa u nsoMmepus. dusnueckne cCBOMCTBa. XUMUYECKHE
CBOWCTBA OL-aMMHOKHCIIOT: PEAKIIMH, CBSI3aHHBIE C HAIMYUEM aMUHOTPYIIIBL;, PEAKIMH, CBA3aHHBIC
C HamuuueM KapOoKcuiabHOW Trpynmnbl. OcoOEHHOCTH XMMHUYECKHUX CBOMCTB aMHMHOKHCIIOT,
00yCIIOBJIEHHBIE COYETaHHEM KapOOKCUIIbHOW U aMUHOrpynbl. OOpa3oBaHuE TUTENTHIOB.

3.18. Besaiku kak GHONOJMMePbI

OCHOBHBIE O-aMUHOKHCIIOTHI, 00pa3ytomue Oesku (TJIMIUH, ajJJaHWH, BaIWH, (DeHUIATaHUH,
TUPO3HH, CEPUH, IIUCTEHH, TTTyTaMUHOBAs KUCJIOTA, IM3UH, TpuntodaH). [lepuunas, BropuyHas,
TpeTUYHas M YEeTBEPTHUUHAs CTPyKTypa OeiakoB. XHWMHUYECKHE CBOWCTBA OEIKOB: THIPOJIN3,
JIeHaTypalys, IIBETHbIE PEaKIIUU OEIIKOB.

3.19. BricokoMoJIeKY/IsIpHBIE COeTHHEHHS

OO0mue MOHATHS: MOHOMEp, IMOJHMMEp, CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLIUU.
Peakuuu mnonumepusandd W NONUKOHAeHcauuu. [lomuMmepsl, mMmonydaemble peaxiuei
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NOJIMMEpHU3alK (IIOJUATUIIEH, IOJIUIIPONNIIEH, NOJUBUHWIXJIOPHUA, MOIMMETHUMETAKpUIIAT).
Kayuyku. IIpupOoaHbIii M CUHTETHMYECKME KaydyKH, BYyJIKaHU3alUs KaydykoB. llommmepsl,
MOJIy4aeMble 10 PEaKIUU NOIUKoHAeH A, DenonpopMaibIeruaHbIe CMOJIBI.

1. ®opma npoBeaeHUsI BCTYNMUTEILHOT0 HCTILITAHUSI

BerynurenpHoe UCIBITaHUE TT0 XMMHH ITPOBOIUTCS B BUJIE IMCBMEHHOTO 3K3aMeHa, COCTOSIIIETO
U3 TPEX YacTeil: TECTUPOBAHHUE, 33[JaHHUS C OTHIM OTBETOM, 3aJIJaHUE CO CBOOOIHBIM OTBETOM. Bpemst
BhITIOJIHEHUS - 120 MUHYyT.

111. Tloka3aTesin U KPUTEPUHU Pe3yJIbTATA BCTYNUTEIbHOT0 HCIBITAHUS, IIKAJIA H
npoieaypa oueHuBaHUsA

Pe3ynbTarhl ciauM BCTYNMTENBHOTO MCHBITAHUS MOKA3bIBAIOT CTENEHb (YPOBEHb) YCBOEHUS
TEOPETUYECKOTr0 y4eOHOT0 MaTeprasa o JUCUUIUINHE U YPOBEHb CPOPMHUPOBAHHOCTH YMEHHUN U
HaBBIKOB.

Kpurepuu, onpenensione creneHb (ypoBEHb) YCBOSHHMSI TEOPETUYECKOTO Yy4eOHOIo
MatepHaia 1o JUCLMIIIIMHE Ha BCTYIUTEIbHOM UCTIBITAHUU:
® [IPaBWJIBHOCTb OTBETA Ha BOIPOC;

e 00beM (II0JIHOTA) TEOPETUUECKUX 3HAHUM B paMKax MPOrpaMMHOI0 Marepuara.

Kputepuu, onpenensioniye ypoBeHb c¢()OpMUPOBAaHHOCTH YMEHUN U HABBIKOB 10 AUCLIUIIIIMHE
Ha BCTYNUTEIBHOM UCIBITAHUU:
® [PaBWIBHOCTh peaIM3alliy AJITOPUTMA PEIIEHUs IPAKTUYECKOHN 3a/1auu;
® [IPaBWJIbHOCTb MHTEPIIPETALNHU MOTYUEHHBIX PE3YIIbTATOB;
® yMEHUE clieJaTh BbIBO/IbI U3 MOJIYYEHHBIX JTaHHbIX.

V. Pexomenayemas sureparypa

J171s1 OArOTOBKY K BCTYHUTEJIBHBIM UCIIBITAHUSAM MOYKHO UCIIOJIB30BaTh IIKOJIbHbIE YYEOHUKH 1O
XUMUH (KeJ1aTelbHO TPO(PUIBLHOIO YPOBHS) OAHUX aBTOPOB, HAIIpUMEpP

1. 100 GamnoB mo xumuu. ITomuslit kypc mmg moctynatromux B BY3wl. [lox pemakuwmeit
npodeccopa PAH, n.x.H. Herpebeukoro B.B., MockBa, Jlabopatopus 3nanmii, 2022.

2. 100 6annoB o xumuu. TecTsl 115t MOATOTOBKH K 3k3aMeny. [lox penakmueii mpodeccopa
PAH, n.x.1. Herpe6euxoro B.B., Mocksa, JlabopaTopus 3Hanuit, 2022.

3. 100 GammoB mo xumuu. Teopus W TpakTuKa, 3agaud W ynpaxeHus. [lon penmakumeit
npodeccopa PAH, n.x.H. Herpebenkoro B.B., Mocksa, Jlabopartopus 3uanuii, 2022.

4. EI'D-2024. Xumus. TunoBble 3K3aMeHAIMOHHBIE BapuaHThL. [lon penakiumedt JoOpornHa
JLIO.

5. Ta6puensu O.C., OcrpoymoB WM.I'., CnagxkoB C.A., Xumus (0a3oBblii ypoBeHb), AO
N3patensctBO IIpocBenienue.

6. Epemun B.B., Ky3smenko H.E., Tepeaun B.U. u np./ Ilox pen. Jlynuna B.B., Xumus
(6a30BbIit ypoBeHb), OO0 JIPODA.

7. Epemun B.B., Ky3smenko H.E., Tepenun B.U. u np./Ilox pexa. Jlynuna B.B., Xumus
(yriny6nennsiit yposens), OO0 IPODA.

8. IlyzakoB C.A., Mammmna H.B., [lomkoB B.A., Xumus (yrmyOneHHBId ypoBeHb), AO
N3patensctBO [IpocBenienue.

9. Pymurunc T'.E., ®empaman @D.I., Xwmus (6a3oBbii ypoBenb), AO H3marenbcTBO
[Ipocsenienue.
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