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. O6aacTh NMPUMEHCHHUSA U HOPMATUBHBIC CCHIJIKHA

[Tporpamma cobecenoBanus pazpadborana ais nocrynaromux B PI'AOY BO PHUMY um. H.U.
[TuporoBa MunszapaBa Poccun Ha oOydeHue Mo mporpaMmamM BBICIIErO OOpa30BaHMS: Iporpammam
OakayiaBpuaTa U MporpaMMam clielihajnuTeTa Ha ocHOBe TpeboBanuii deaepanbHOro rocyaapCcTBEHHOTO
00pa30BaTeNnpHOTO CTaHAapTa CpeaHero (mojsHoro) obmiero oOpasoBaHus (Mpuka3 MHHOOpHAYKHU
Poccuu ot 17 mas 2012 r. Ne 413).

I1. Ilporpamma cobecenqoBaHus

1. TeopeTuyeckass XuMus

1.1. OcHoBHbIe MOHATHSA M 3aKOHbI Xxumuu. [Ipenmer xuMumn. OCHOBHBIE MOJIOKEHUSA ATOMHO-
MOJIEKYJISIPHOTO YYEeHUSs

OtHOcuTENbHAS aTOMHasi U OTHOCHUTENbHAs MOJIeKyJsipHas Macchl. KonmuectBo BemectBa. Modb.
MomnsipHasi Macca. 3akoH ABoOraapo W CIeACTBHA W3 Hero. MomsipHbeid 00BEM ra3a. HopmanbHbie
ycnoBus. AOCONIOTHAasE W OTHOCHTEIbHAS IUIOTHOCTH Ta3a. OObEMHBIE COOTHOIICHHUS Ta30B IIPH
XUMHUYCCKUX PCAKIHAX.

1.2. Ctpoenne aroma. llepuoauuecknii 3akon JI.U.MenaeneeBa. Xumuueckasi CBsi3b

Atom. Mopnenu ctpoenust aroma. Snapo u Hykinosnsl. Hykmuasl n mszoronsl. DnekTpoH. CTpoeHue
3JIEKTPOHHBIX O00O0JIOYEK aTOMOB. OHEpPreTM4YecKHe YpOBHM M IOJYpPOBHH, ATOMHBIE OpPOMUTAJIH.
DneKTpoHHbIe KOH(pUTypauu atoMoB. BajeHTHble 31ekTpoHbl. OCHOBHOE U BO30Y)KJIEHHOE COCTOSIHUS
aTOMOB.

OcCHOBHBIE 32aKOHOMEPHOCTH Pa3MEIIEHUS MEKTPOHOB B aTOMaxX MajbIX U OOJBIIMX IEPUOAOB, S-, P-,
d- DyIeMeHTHI.

[lepnonnueckuit 3akoH. I[IpuyMHBI NEPHOJUYHOCTH CBOMCTB 21eMeHTOB. [lepmoasl, rpymnmsl u
MOATPYIIBI B TeprHogudeckoi cucreMe. CBs3b CBOIMCTB JIEMEHTOB U UX COSAMHEHMH C MOJIOXKEHUEM B
MIEPUOIUYECKON CUCTEME.

Monekynsl M XuUMH4YecKas CBA3b. KoBalleHTHass CBsI3b, €€ PA3sHOBUIHOCTM W MEXaHU3MBI
o0pa3zoBaHMs. XapaKTEePUCTUKHU KOBAJIEHTHOM CBSI3U. DJIEKTPOOTpULIATENbHOCTh. CTeNeHb OKUCICHUS U
BaJICHTHOCTb. MoHHas cBA3b. Mertaimmyeckas cBs3b. Bonopoanas cBa3b. BelecTBa MOJIEKYIAPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHS.

1.3. ®u3uKO-XUMHYECKHE 3aKOHOMEPHOCTH NMMPOTEKAHUA XUMHUYECKHUX pealcum‘/’l

Krnaccudukanys XuMu4eckiX peakuuil B HEOPraHUYECKOW U OPraHM4eCKOW XUMHUM O Pa3IU4HbIM
IIPU3HAKAM: 110 W3MEHEHHUIO CTEIEHEW OKHUCIIEHHMs aTOMOB, II0 YHUCIYy M COCTaBy MCXOJHBIX H
o0pa3yloIuXcsl BEIHIECTB, IO THUILYy pa3pbiBa CBSA3EH, MO TemIoBoMYy 3(QekTy, Mo NpU3HAKY
00paTUMOCTH.

DHepreTuka  XUMHUYecKMX  npeBpameHuid.  TermnoBoil  sddexkr  XUMHUYECKOH — peakiuw.
TepMOXUMHUYECKHE YPABHEHUS PEAKLIUMA.

CKopocTh XMMHMUECKUX peakUui. [ OMOreHHbIE U T'eTepOreHHbIE PEAKIMH. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakiuu OT Pa3iIUyHbIX (pakTopoB. OOpaTUMOCTh XMMHUYECKHX peaklMid. XUMHUYECKoe
paBHoBecue. KoHcranta paBHOBecusi. CMmellleHHe paBHOBECHUS MOJ| JEHCTBUEM pa3INYHbIX (PaKTOPOB.
[Tpunnun Jle-llaTense.
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1.4. PacTBOpbI

Mexanu3m 00pa3oBaHMs PACTBOPOB M HMX Kiaccudukamus. Yucteie BemiectBa U cmecH. CriocoOsl
BBIPKEHHSI COCTaBa PacTBOPOB: MAccOBasi JOJsi PACTBOPEHHOI'O BELIECTBA. PacTBOPHI 3JIEKTPOJIUTOB.
Teopust JIEKTPONMTUYECKOW AUCCOUMALMU. MeXaHU3M 3JIEKTPOJMTUUYECKON JUCCOLUUALMU BELIECTB C
MOHHOM U KOBAJIEHTHOM MOJSPHOM cBs3sAMU. [lucconuanus KMCIOT, OCHOBaHUM M coiyiel. CuUilbHBbIE U
cia0ble JIEKTPOIUTHI.

XUMHUYECKUE CBOMCTBA KHCJIOT, OCHOBAaHMM M COJI€H B CBET€ TEOPUU DIIECKTPOJIUTHUYECKON
JICCOIHAINM.

Peakiiun noHHOTO OOMEHa B BOJHBIX PAcCTBOpAaX JJIEKTPOJUTOB, YCIOBHS HX HEOOPATHMOCTH.
KucnoTHO-0CHOBHBIC B3aUMOCHCTBHSI B pacTBOpax. AM(OTEPHOCTb.

1.5. OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE MpouecChI

Crenenp oxucieHus. Baxnelilime OKHCIWTENM M BoccTaHOBUTENU. (COCTaBIEHHE YPaBHEHMM
OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUIl METOIOM 3JICKTPOHHOTO OasaHca.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH B paCTBOpaxX. DJIEKTPOJIU3 PACTBOPOB U PACILIABOB.

2. Xumus 3JIeMEHTOB
2.1. Knaccupukanusi HeOPraHu4ecKuxX coeTuHeHui

Oxcunpl, knaccudukanus okcugoB. CrnocoObl momyyeHus: okcuaoB. Mx ¢usnueckue u Xxumudeckue
cBoricTBa. HomeHkiaTypa OKCHI0B.

OcHoBaHMsI, MX KIaCCU(PHUKAIMS, CIIOCOOBI IMOJYYEHUS W XHMHUYECKHE CBOiCTBAa. AMoTepHBIE
ruapoKcHibl. HOMEHKIaTypa OCHOBaHUM.

Kucnorel, ux wimaccudukamnus, crocoObl MOIy4YeHUs, (PU3HNUYECKUE M XUMHUYECKHUE CBOMCTBA.
Homenknarypa KUcIor.

Conu, ux knaccudukalus, crnocoObl MOJYYeHUs U XUMHUYecKkue cBoiicTBa. HoMeHknatypa conei.
I'mpponus cosen.

2.2. Meraiabl. O01mas XapaKTepucTuKa

[lonoxeHne MeTalIOB B NEPUOJUYECKON CHCTeMe XuMHueckux snemeHTtoB .M. Menneneesa.
Oco0OeHHOCTH 3NEKTPOHHOIO CTpOeHus HX aroMoB. OOmias XapakTepUCTHKa METAJUIOB IJIaBHBIX U
MOOOYHBIX MOJATPYNI MEPUOJUYECKON CHCTEMBI, UX OKCUIOB M THIPOKCHUIOB: KHCIOTHO-OCHOBHBIE U
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. OOmMe crnocoObl nosydeHus MmetamioB. IlonsTue o
MeTtaimypruu. CriiaBsl.

2.2.1. Merayuibl riaBubix noarpynn I u Il rpynn nepuoanyeckoi cucremsl (S- 3JIeMEHTBI)

CrpoeHne aroMoB. Pu3nyeckue cBocTBa. XUMUUECKUE CBOMCTBA: B3aUMOJEHCTBUE C HEMETAJUIAMU
(rasloreHamMM, KHCIOPOIOM, Cepoi, a30ToM, Gochopom, yriaepoIoM, BOJAOPOAOM), BOOI, pacTBOpaMu
kucaoT. CoelMHEHNS ENOYHbIX U IIEJI0YHO3EMENBHBIX METAJUIOB: OKCH/IbI, IEPOKCHUIBI, THIPOKCHIBL,
TUAPUABL, HUTPUABI, pochuasl u kapouasl. X xumudeckue cBONCTBA.

2.2.2. AIIOMAHUN

Ctpoenne aroma. Ou3nyecKue CBOMCTBA. XUMHYECKHE CBOMCTBA aJOMUHUS: B3aUMOJIECHCTBHUE C
HeMeTalllaMH (TajloreHaMu, KHCIIOPOIOM, CEPOi, a30TOM U YTJIEPOJIOM), OKCUAAMHU, pa30aBIeHHBIMU U
KOHIIEHTPUPOBAHHBIMU PACTBOPAMU KHUCIOT (COJSHOW, CEpHOM, a30THOI), pacTBOpaMH ImeIo4Yell u
KapOOHaTaMU MIETOYHBIX METAJIOB, BOJOW. OKCHIT M TUPOKCU]] AllFOMUHUS, X aM(OTepHbIE CBONCTBA.

2.2.3. Meta/uibl M0604YHBIX moaArpynmn (d-3eMeHThbI)
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Ocobennoctu crpoenus ux aroMoB. OO0Ias XapakTepucTrka 0-371eMeHTOB.
2.2.4. Keneszo

Crpoenue atoma. XapakKTepHbIE HMOHBI W CTENEHU OKHUCIEHUs xKene3a. Duznueckue CBOMCTBA.
XUMHUYECKHE CBOMCTBA: B3aUMOJCIHCTBHME C HeEMeTaUlaMud (TajJoreHaMH, KHCIOPOAOM, CEpoi),
pa30aBICHHBIMU ¥ KOHIICHTPUPOBAHHBIMH PACTBOPAMU KHUCIIOT (COJISTHOM, CepHOM, a30THOM). OKcua u
rugpokeun kenesa (I1), comu xemesza (II), ux BoccTaHOBHTENBHBIE CBOWMCTBA. OKCHI W THAPOKCH
xenesa (1), ux amporepHbic cBOICTBA.

2.2.5. Mapranen

Crtpoenue aroma. XapakTepHble MOHBI, CTEIIEHH OKUCJIEHUS MapraHila U COOTBETCTBYIOINE OKCHIBI,
TUAPOKCUIIBI U coNM. B3aummopeicTBue maprasia ¢ KUcCIOoTamu. MI3MEHEHHe KHCIOTHO-OCHOBHBIX M
OKHCIIUTEILHO-BOCCTAHOBUTEIILHLIX  CBOMCTB COCIII/IHGHI/Iﬁ Maprannma ¢ HU3MCHCHHECM  CTCIICHU
okucieHus MapraHua. Oxcun Mapranua (IV), ero okuciauTenbHble CBOMCTBA B KHUCJIOW Cpeqe.
MaHraHaTtsl 1 NepMaHraHaTbl, ©X OKUCJIMTCIbHBIC CBOMCTBA.

2.2.6. Xpom

Crpoenue aToma. XapaKTepHbIE MOHbBI, CTEIICHH OKHCICHHS XpOMa M COOTBETCTBYIOIIHME OKCH]IBI,
TMJIPOKCUABI M conu. B3aumopelicTBMe Xpoma ¢ KuciaoTaMM. M3MeHEHHE KUCIOTHO-OCHOBHBIX U
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB COEJUHEHUH XpoMa B 3aBUCUMOCTH OT CTENEHHU
okucienus xpoma. Oxcup u ruzgpokeun xpoma (III), ux amdorepHbie cBoiicTBa. XpomaTbl U
IUXPOMAThI, HUX B3aMMOIPEBPAILEHUS B 3aBUCHUMOCTH OT KHUCIOTHOCTU cpelbl. OKHUCIUTENbHbIE
cBoiicTBa coenuuenuii xpoma (V1).

2.2.7. Huuk

Crpoenune aroma. XUMHUYECKHE CBOMICTBa: B3aMMOJIEHCTBHE IIMHKA C HEMETaUIaMU (XJIOpOM,
KHUCJIOPOAOM, Cepoil), ¢ BOAOH, ¢ pa30aBiICHHBIMH U KOHLEHTPUPOBAHHBIMHM PACTBOPAMH KHCIIOT
(consiHOM, cepHOH, a30THOM), co menoyamu. OKCUI U TUAPOKCU]] IIMHKA, UX aM(OTepHbIe CBOMCTBA.

2.2.8. Measb u cepedpo

Ctpoenue aroma. XapakTepHble CTENEHH OKHCIEHUS. XUMHUYECKHE CBOMCTBA: B3aWMOJEHCTBHE C
HeMeTauTaMH (rajoreHaMu, KUCJIOPOIOM, CepOoit), KHCIIOTaMH.

2.3. Hemerananbl

[Tonoxxenne HemeTauoB B niepuoauyeckoit cucreme .M. Menaeneesa.
2.3.1. Boxopon

N3otonsl Bonopoaa. CoeanHEeHNs BOAOPOIA C MEeTallaMu U HemeTauiaMu. [lomyuenue Bonoponaa.
2.3.2. I'naBnas noarpynmna VII rpynnsl nepuoanyeckoi cucremMsl. I'ajiorennl

Crpoenne atromoB. CtpoeHue Monekya. Ou3sndeckre CBOWCTBA raJIOTEHOB. XMMUYECKHE CBOWCTBA:
B3aUMOJICHCTBHE C BOAOPOAOM, MeTauiamu, Hemetamiamu (S, C, Si, P), co cloxHbIMU BelecTBaMH
(xKucnoTamu, COJIIMU, BOJIOH, 1I€I0YaMH, OPTaHUYECKUMHU COETMHEHUSIMU).

l"anorenoBomopoasl. Ctpoenune Mmonekyn. Bomopomnas cBsize BO ¢GropoBogopoae. Ddusnmueckue
cBoiicTBa. CpaBHEHHE CUJIbI TaJOr€HOBOJOPOIHBIX KUCIOT. XUMHUYECKUE CBOMCTBA: OOIIME CBOMCTBa
KHCIIOT, BOCCTAaHOBUTEJbHBIE CBOICTBA, B3aUMOJIEHCTBUE (TOPOBOJOPOAHON KHCIOTHI C OKCHIOM
kpemuust (1V). KucnopoaHsie coenuHeHus XJiopa.



2.3.3. lloarpynmna kucJjopoaa
Crpoenue atomoB. Ou3nUECKUE CBOMCTBA, AJNIOTPOIIHUS.
2.3.4. Kucaopoa

XUMHUECKHE  CBOMCTBA:  B3aMMOJCHMCTBHE C  METaljJaMH, HEMETalllaMH,  CJIOKHBIMHU
BEILECTBAMH - BOCCTAHOBUTEISIMHU (OKCHUIAMH, THAPOKCHJIAMH, KUCJIOTAMU, COJISIMH, OPraHUYECKUMHU
coenuHeHUsAMU). [lomydeHre Kuciopoaa B MPOMBIIIJICHHOCTH U B JIA0OPAaTOPHH.

Bopna. Ctpoenue Mosekyibl. BogopoaHas CBsA3b U €€ BIMSHUE Ha CBOMCTBA BOBI.
KucnoTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa BOJbl. l[lepokcun Bomopona.
OKHCIIUTETbHO-BOCCTAHOBUTEIPHBIC CBOMCTBA IMEPOKCHIA BOJOpoAa (OKHCICHHE HUTPHUTA HaTpHUs,
H0/I0BOIOPO/Ia; BOCCTAHOBIICHUE TIEpMAHTaHATa KaJus B KUCIION cpefie, OKcuaa cepedpa).

2.3.5. Cepa

XUMUYECKUE CBOWCTBA: B3aMMOJICHCTBHE C METAUIaMHU, KHUCJIOPOAOM, XJIOPOM MU BOIOPOJOM.
CepoBopopon. Crpoenue monekyinbsl. Ousznueckue cBoiicTBa. Ilomydenne cepoBomopona. KucinorHsie
CBOMCTBa BOJHOIO pacTBOpa CEPOBOAOPOAA - CEPOBOJOPOAHOM  KHUCIOTHL. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBAa CEPOBOJIOPOAA U CEPOBOJIOPOAHON KHUCIOTHI (B3aUMOJEUCTBUE C
MeTaJlJIaMH, KUCIIOPOJIOM, OpOMOM (XJIOpOM), TIEPOKCUAOM BOJI0poaa, okcuoM cepbl(IV) u cepuucroit
kucnotoi). CynbQuabl, THAPONIN3 CYIb(PHUIOB.

Oxcupn cepsl(IV).Ctpoenue monekynbl. Pusndeckue cpoiictBa. Ilonyuenune oxcupa cepoi(IV).
Kucnorueie cBoiictBa BogHOro pactBopa okcuaa cepwi(IV) - cepHuctoii KucioTbl. OKUCIUTEIBHO-
BOCCTAaHOBUTEJbHBIE CBOMCTBA OKcua cepbl(IV) 1 cepHUCTON KUCIOTHI (B3aMMOJIEHCTBHE C METAJIJIaMHU,
KHCJIOPOJIOM, OpOMOM (XJIOpOM), IEPOKCUIOM BOA0poaa, cepoBoiopoaom). Okcun cepri(VI). Ctpoenue
Monekynbl. ®Dusnueckue cpoiicTBa. [lomyuenue okcupga cepbi(VI). Xumudeckue CBOHCTBAa OKcHIA
ceppl(VI): B3auMoneilicTBUE€ C BOJOW, BOCCTAHOBUTENISMU (CEpoif, yriepoaoMm, HOAUIOM
KaJInsl ), TEPMUYECKOE Pa3IOKEHHUE.

Cepnas kucnota. CtpoeHue Mosiekysbl. [lomyueHne cepHoii KUCIOTHI (XUMU3M).

XUMHUYECKHE CBOMCTBA pa30aBICHHON CEPHOW KUCIOTH. XMMHUYECKHE CBOWCTBA KOHIIEHTPHUPOBAHHON
CEpPHOM KHUCJIOTBHI.

2.3.6. [Toarpynmna a3zora
Crtpoenue atomoB. OO0I1ast XapaKTEPUCTUKA HIIEMEHTOB.
2.3.7. A3zot

Crpoenue Moisekynbl. XUMHUYECKHE CBOWCTBA: OKUCIUTENbHBIE B3aUMOJCHCTBUS C METaJJIaMU,

BOJIOPOJOM; BOCCTAHOBHUTEIIbHBIE B3aUMOACUCTBUSL € KHCIOpoAoM. CTpOE€HHE MOJNEKYINbl, €€
MOJSAPHOCTh. DU3NYECKUE CBOKCTBA.
[Tonyuyenune ammuaka. XuMuueckue cBoiictBa ammuaka. OCHOBHBIE CBOMCTBA: B3aUMOJICHCTBUE C BOAOU
U KHUCJIOTaMu. BoCCTaHOBUTEIBHBIE CBOMCTBA: B3aUMOJEHCTBUE C KHUCIOPOAOM, TajOreHamH,
MEPOKCUIOM BOJOPOAA, OKCHUAAMHU TKENbIX MeTamioB. CtpoeHne wuoHa aMMoHMs. KucmoTHbie
CBOMCTBA COJiIe aMMOHHUS: B3aMMOJECHCTBHE C OCHOBAaHMUSIMHM, OCHOBHBIMHM OKCHJAMH, BOJOM
(ruaponus). BoccranoBUTEIbHBIE CBOWCTBA COJIEH aMMOHUS.

Oxcunel azora. Ilomyuenue. dusmueckue cpoiicTBa. Xumudeckue cBoiictBa. Okcun azota(ll):
B3aMMOJICVICTBUE C  BOCCTAHOBUTEJSIMH - BOJIOPOJIOM, AMMHAKOM; B3aUMOJECHCTBUE C
okuciureneMm - kucimopoaoMm. Okcun azora(IV): B3auMozeicTBre ¢ BOCCTAHOBHUTEISIMU - BOJIOPOAOM,
MaraueM, (Gochopom; B3aUMOJEHCTBUE C OKUCIUTEIEM - KHUCIOPOJOM; B3aUMOJACHCTBHE C BOJOU U
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miesioyamu (peakius JUCIPOITOPIIHOHUPOBAHNSA).

A3zotucras kucinora. Kucnornele cBoiictBa. HeycToltunBocTh a30THCTON KUCIOTHL. Cosll a30THCTOM
KHMCIIOTBl - HUTPUTHL. TepmMuueckoe pas3ioKeHUe HUTpUTa aMMOHMs. A30THas kuciora. CrpoeHue
MoJiekylibl. [lonmydeHue a30THOM KHUCHOTHI (XMMH3M). XUMHUecKUe cBoMcTBAa. KuciaoTHble CBOWCTBA.
B3anMozeicTBrue ¢ BOCCTAHOBUTEIISIMU - METAJUIAMM, HEMETAJUIAMH, CIIOKHBIMU BellecTBaMu. BinsHue
BOCCTAHOBUTEJIBHONH  CIIOCOOHOCTH METAJUIOB M KOHUEHTPAallMM KHUCIOTHl Ha TIOyOuHy €&
BoccTaHOBJIEHUA. COMM a30THOM KUCIIOTHI - HUTPAThl. TepMUYECKOE pa3I0KEHNE HUTPATOB.

2.3.8. ®ochop

dusnueckue cBoicTBa. AJutoTponus. XWMHYECKHE CBOWCTBa ¢ocdopa: B3aUMOACHCTBHE C
BOCCTAHOBUTEISIMM - METAJUIAMH, BOJOPOJOM; B3aUMOAECUCTBUE C OKHUCIUTENISAIMU - KHUCIOPOIOM,
xJyiopoM, okcugamu azota(ll) u (IV), a30THOM U KOHIEHTPUPOBAHHOM CEPHON KMCIOTAMHU.

Oxcunbt pochopa(lll) u (V) , dochopucras u oprodocdopHas xucnorbl. KuciorHele CBOKHCTBA.
dochun.

2.3.9. Iloarpynmna yrJiepoga
Ctpoenue atomoB. Pu3nUecKue CBOMNCTBA. AJUIOTPOIIHS.
2.3.10. Yruepox

Xumuueckue CcBOMCTBa. B3aumopelicTBMe ¢ MeTallaMH, BOJOPOJOM; B3aUMOICHUCTBUE C
OKHUCJIUTEISIMU: KUCIOPOAOoM, okcuaoM yriaepoaa(lV), oxcupamu TsDKETBIX METAJIOB, a30THOM H
KOHUEHTPUPOBaHHOM cepHo kuciotamu. Okeun yriepona(ll), BoccraHOBUTENbHBIE CBONCTBA.

Oxkcun yruepoma(lV). ®usmueckue coiictBa. llomyuenne oxcuma yraepoga(IV). Xumuueckue

CBOMCTBA: B3aUMOJICHCTBUE C BOCCTAHOBUTEISIMM - YIJIEPOJOM, MAarHueM. YToJibHas KHCJIOTa.
Kucnorusle cBoiictBa. Conn  yroabHOM KUCIOTBI - KapOOHaTbl M TUAPOKApOOHATHI, HX
B3aMMOIIPEBPALLIECHUS.

2.3.11. Kpemumni

[Tonyyenne. XuMu4eckue CBOMCTBA: B3aUMOJIEUCTBUE C OKUCIUTENAMHU - (TOPOM, KHCIOPOJIOM,
rajJloreHaMy; B3aUMOJECHCTBHE C BOJAHBIMH PACTBOPAMHU ILETO0YEH.
Oxcup kpemuusi(IV). KpemuueBas kucinora, CUIIMKATHI.

3. Opranuyeckasi XuMusi
3.1. BBenenue

Teopust CTpOCHUsI OPraHMYECKUX COEAMHEHMU. YTiepoaHblid ckeneT. Pagukan. OyHKIIMOHANIbHAS
rpynmna. ['omonoru u romonornyeckuil psia. CTpyKTypHasi U IpOCTpaHCTBEHHAst n3omepus. CtpoeHue
ANEKTPOHHBIX 000JI0UEK atoMa yriaepoaa. ['mbpuausainus opOutanen (Sp, sz, sp3). Tumnel cBs3eil B
MOJIEKYJIaX OPTraHWYECKHX BEIIECTB M CIOCOOBI MX pa3pbiBa. TUIBI peakiuii B OPraHUYecKOl XUMUHU.
WoHHBINM ¥ palUKaIbHBIA MEXAHU3MBbI PEAKIMi. XUMHUYECKasl CBSI3b B COEAMHEHUX yriepoaa. MoHHas,
KOBAJICHTHASI ¥ BOJIOPOIHAS CBSA3U. DJIEKTPOOTPUIIATETHLHOCTh. CTENEHb OKUCIICHUS U BaJICHTHOCTD.

3.2. AIKaHBI

MetaH, ero cTpykTypHas (GopMyna, TeTpadaphudeckoe CTPOeHHe MOJEKylbl MeTaHa, Sp°-
rudpuan3anus, XapakTep XUMHYECKHX CBsized. ['omonoruueckuil psii MeTaHa, TOMOJIOTHYEcKas
pa3HOCTh. IIpOCTpaHCTBEHHOE CTPOCHME MPEIEIbHBIX YriaeBoAoponoB. HoMeHkiarypa u usomepus.
dusnueckue CBOMCTBA AIKaHOB. I IpupogHbIe HCTOUHUKHY.

XHWMHUYECKHE CBOMCTBA aJIKAHOB: pCaKknuu 3aMCIICHUA (FaJIOFCHI/IPOBaHI/Ie, HI/ITpOBaHI/Ie); TCPMHUYCCKOTO
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pasoKeHUs (KpekuHr, MAPOJIN3); HM30MEepHU3aIliy; OKHCJICHUS (ropenue, MSTKOE
OKHCJICHHE - TTOJIy4YCHHE CIIUPTOB, alIbJCTHI0B, KETOHOB U KapOOHOBBIX KHCIIOT).

PagukanpHblii MeXaHM3M peakiuii 3amerieHus. V30upaTesbHOCTh B3aWMOJICHCTBHSA TaJOTEHOB C
ankaHam. [IpuMeHeHue npenenbHbIX yriaeBoaopoaos. Meran. [lonydyenue cuHTes3-ra3a u BoJopojaa U3
MeTaHa.

3.3. N'ajioreHonpou3BoAHbIE ATKAHOB

XUMHUYECKUE CBOWCTBA TaJIOTEHOMPOU3BOIHBIX AIKAHOB: B3aMMOJCHCTBHE TaJOr€HOIPOU3BOIHBIX
aIKaHOB ¢ MeTajuiaMu (peakuus Bropia).

3.4. AIKeHbI

OteH (3TUIEH), €ro CTPYKTypHas (GopMyna, ABOHMHAS CBSI3b, O - M 7-CBSI3U, SP>- TMOPUIM3AINSL

l'omonornueckuit psin stuieHa. Pusndeckre CcBoWcTBa. M3omepusi: m3oMepus LENHU, HU30MEpPUs
MOJIOXKEHUS IBOMHOM CBS3H, yuc-, mpaunc-uzomepusi. HoMeHkaTypa ankeHoB.
XuMHYeCKUe CBOIiCcTBa aJIKEHOB. Haubonee XapaKTEPHBIC peaKIuu THJIEHOBBIX
YIJIEBOJIOPO/IOB - PEAKIHMH 3JIEKTPOPUIBHOIO MPUCOSAMHEHUS: TallOTeHUPOBAaHUE, MPUCOEIUHEHUE
raJIOT€HOBOJIOPOJIOB, NMPUCOCAMHEHUE CEPHOM KHCIIOTHI, THapaTanus. Mexanu3sMm peakiuid. [IpaBuiio
MapkoBuukoBa. Peakiiuu nonmumepusanuu. Peakiuy okucineHnus (OKUCIUTEIU: KUCIOPOI, TIepMaHraHaT
KaJIis B WICJIOYHOM W KHUCIOM cpemax, a3oTHas kuciora). [lomyueHue ankeHOB: ACTUIPUPOBAHHE
QJIKAHOB, JICTUIpATAINS CHUPTOB, JETHAPOTAJIOTCHUPOBAHUE ATKUJITAIOTCHUIOB, JEraJloreHUPOBAHKE
JUTAJIOT€HAJIKAHOB, TUJIPUPOBAHNUE AJTKMHOB.

3.5. AukaaueHpl

XUMUYECKOE U JJIEKTPOHHOE CTPOSHUE aJKaIUEeHOB C CONPSDKEHHBIMH CBs3siMU. HomeHkmatypa u
M30MepHsl aNKaAUeHOB. XHMMHUYECKHE CBOWCTBA: MPHUCOEAMHEHHUE TajOreHOB, TajJOre€HOBOIOPOJIOB,
Bojopona. [lonmumepunsanuss. OcoOEHHOCTH 3JEKTPOPHUIBHOIO MPUCOEAMHEHUS K CHCTeMaM ¢
COTPSKEHHBIMU JIBOWHBIME cBs3siMU. [lonmydenne 1,3-Oyraawena: u3 sranona (merox C.B. JleGenena),
n3 Oyrana u OyreHoB. Ilomyuenue wusompena. [lpuponHblii Kaydyk, €ro CTpPOE€HHE U CBOMCTBA.
CuHTEeTHYECKUH KayqyK.

3.6. llukj0ajakaHbl

Crpoenue, roMOJIOTHYECKUH Psii, HOMEHKIATypa, uzomepus. Haxoxaenue B npupose.
XUMHUYECKHE CBOWCTBA: HambOojee XapaKTepHbIe AN TPEX- U YETHIPEXWIECHHBIX I[HMKIOB pPEaKIHU
MIPUCOEIUHEHMS]; TaJIOTEHUPOBAHUE, PUCOEANMHEHNE TaIOT€HOBOIOPO0B, TUAPATALIMS, THAPUPOBAHUE.
Haubonee xapakTepHble peakuuu 3amelieHus (paguKaabHOTO) JUIsl YTJIEBOAOPOJOB, COAEpKAIIUX
LUKJIBI C TIATHIO U O0JIee aTOMaMH YIiIeBOJI0pO/ia: FaJIOT€HUPOBaHUE, HUTPOBAHUE.

3.7. AIKHHBI

OTuH (alleTUsIeH), ero CTpyKTypHasi popmyia, TpoiHast CBsI3b, SP- THOpUANU3AIIHSL.

I'omonornuecknit psn 3thHAa. Pusznueckue cBoWcTBa. M3omepus: u30MepUs LENH, H30MEpUs
MOJIOKEHUS TPOMHOM cBsi3u. HomMeHKkitarypa ankuHOB. XHUMUYECKHE CBOMCTBA AJIKWUHOB.

Peakium  »nmekTpoMWIBHOTO  MPUCOEAMHEHUS: TaJOreHHpOBaHHWE, IPHCOEIWHEHHE BOJOpOJa,
raJIoreHOBOIOPOIOB, THApaTanus. Peakiuu nomuMepu3sanuu (00pa3oBanue OeH30I1a, BUHUIAIIETUIICHA).
Peakumu 3amenieHus, KUCIOTHBIN XapaKTep aToMa BOJOPO/a Y SP-THOPUAN30BAaHHOTO aToMa yriiepo/a.
Peaknuu oxucnenus (OKUCIUTENN: KUCIOPO/, IepMaHraHaT Kanus). [lonydeHue alnkuHOB: TEPMUYECKOE
pasnokeHue (KPEKWHT) YIJIEBOJOPOIOB, pa3lIoKEHUE KapOWaa KaibIMs BOJOW WM KHUCJIOTOM,

ACTUAPOTraJIOTCHUPOBAHUEC COOTBETCTBYIOIIUX T'aJIONCH3aMCIICHHBIX COC}II/IHGHHfI, ACTaJIOTCHUPOBAHUC
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MOJIMTAJIOT€H3aMEIIICHHBIX COCAMHEHHH.
3.8. ApomaTuyeckue yrieBoaopoabl. ApeHbl

XUMHUYECKOE U 3JIEKTPOHHOE CTPOCHHE MOJIEKYNbl OeH30ja. beH3on - mukiamyeckasl compspKeHHast
cucremMa. OJHeprus compspbkeHus. [omonormueckuil psix  OeH30a, HOMEHKIATypa, H30MEpHs.
Xumuyeckue  cBoiicTBa  Oenzona: Peakmmm  snexktpoduiabHOro - 3amemieHus — (HUTPOBAHHE,
cyiab(hupoBaHUe, TaJJOTEHUPOBAaHUE, AIKUIIUPOBAHUE - TaJOreHOAIKaHAMU, alIKeHaMU; allMJINPOBAHHUE).
Peakuuu npucoeanHenus (Boaopoja, raJioreHoB). MexaHu3M peakiuu 31eKTPOoGUIbHOIO 3aMeIeHUS.
XuMUYecKre CBOMCTBA romMosoros 0enzona. [IoHsTHE 0 B3aUMHOM BIUSHUM aTOMOB B apOMaTHYECKHX
yraeBopopoaax. [IpaBuna opuenTanuu B 6eH3015HOM Kouiblie. Peakiiuu okucienus. CTUpOI - OJTHO U3
BOXHEHIIINX TPOU3BOAHBIX OEH30IA.

[lonyyeHne apoMaTHYECKUX YTJICBOJAOPOIOB: W3 HEPTH M TMPOAYKTOB €€ mepepaboTKu, U3
KaMEHHOYTOJIbHOM CMOJIbI, JErUAPOLUKIN3AIUS AIKAHOB, AJIKWIMPOBAHUE C TajJOT€HONPOU3BOIHBIMU
QIKaHOB, ajJKeHaMH U crnuptamMu. [IpuMeHeHHe apoMaTUYeCKHX YIJIEBOJIOPOJ0B. B3auMocsssb
HACBILIEHHBIX, HEHACBIIIEHHBIX ¥ ApOMAaTUYECKUX YTIIEBOJAOPOIOB.

3.9. lIpupoaHbie HCTOYHUKH YIJIEBOAOPO/I0B U UX NepepadoTka

[IpupoaHble UCTOYHUKU YTIIEBOAOPOJOB: HE(DTh, IPUPOIHBIN M MOMYTHBIH HE(PTIHON ra3bl, Yroib.
Hedts, coctaB u cBoiictBa. [lepepaboTka HedTu: meperonka HePTH, TEPMUUYECKUN U KATAITUTUYECKUI
KPEKHHT.

3.10. CniupTsl

HaCI)IHIGHHBIe OAHOATOMHBIC CIIMPTHI. CTpOCHI/Ie HACBIIIICHHBIX OAHOATOMHBIX CIIUPTOB.
@yHKIMOHAIBbHAS TPYyIINA, €€ JIEKTPOHHOE CTpoeHue. llepBudHbIe, BTOPUYHBIE U TPETUYHBIEC CIIUPTBHI.
HomeHknarypa CliupTOB U H30MEPHSI.

Bogopoanas cBsi3b U ee BIUSHHUE HA CBOMCTBA CIUPTOB. XMMHUECKHUE CBOICTBA CIIUPTOB.
Peakuuu, mpotekatonie ¢ paspsiBoM cBsizu O-H: oOpa3oBaHue alKOKCHAOB METAJUIOB (KUCIOTHBIE
CBOICTBa), 00pa30BaHKE CIOXKHBIX dPUPOB, 0Opa3oBaHKE TOTyalleTalel 1 areTanei.

Peakuuu, nporekarommue ¢ pa3psiBoM cBsa3u C-OH: 3amenienre ruipOKCHUIIBHON TPYIINBI Ha TaloreH,
JlerTuaparanus BHYTPUMOJIEKYJIIpHAS (o6pazoBanue HEHACBILLIEHHBIX COCTMHECHHUN) U
MEXMOJICKYIIsIpHas (00pa3oBaHue POCTHIX 3PHUpoB). Peakiny OKUCIICHHS U BOCCTAHOBJICHHUS.
MexaHu3M peakiny HyKJICOPUITHBHOTO 3aMeICHHSI.

[TosrydeHne CUPTOB: THIpATAIHS AIKEHOB, OPOXKEHUE YTIICBOJIOB, BOCCTAHOBIICHUE AJIBJICTHIOB H
KETOHOB, THJIPOJHM3 TaJOr€HONPOU3BOIHBIX, THIPOJIN3 CIOXKHBIX 3(QHpPOB, MOIyueHHE M3 OKCHUIA
yraepona (I1) u Bogopona.

Muoroaromubsie cnupThl. CTpOE€HHE MHOTOAaTOMHBIX cHUpPTOB. HoMeHkIaTypa W H30MepHs.
XUMHUYECKHE CBOMCTBA M TMOJYYCHUE DTUICHTIUKONA U riunepuHa. CpaBHUTENbHAS XapaKTepUCTUKA
XUMHUYECKUX CBOWCTB OIHOATOMHBIX U MHOT'OQTOMHBIX CIIMPTOB (KI/ICJ'IOTHI)IG CBOﬁCTBa). HpI/IMeHeHI/Ie
CIIUPTOB.

3.11. ®eHoaBI

@®enonbl. Ctpoenue ¢PenonoB. Homenknarypa u wusomepus. XuUMHUECKHE CBOHCTBa (heHoua:
KHUCJIOTHBIE CBOMCTBA, PEAKLMU 3JIEKTPO(PUIBHOTO 3aMelleHuss B OCH30JIbHOM Kouiblle (HUTpPOBaHUE,
cynb(upoBanue, neiictBue OPOMHON BOJIbI), pEAKIIH BOCCTAHOBIICHHUS.

B3aumMHoe BiusiHuE aTOMOB B MoJjiekyie (penona. [Tomyuenue u npumenenue gexona.

3.12. Anbaeruabl M KeTOHbI



Crtpoenue anbaeruioB u keroHoB. KapOoHmibHas rpynma, e€é crpoeHue. Homenkiarypa u uzomepus
aJbJICTUIOB U KeTOHOB. Du3nyeckue cBONCTBA.
XUMHAYECKHE CBOMCTBA: pCeakuu OKHCJICHHA W BOCCTAHOBJICHHA, PCAKIHNU MMPUCOCAUMHCHUSA CIIMPTOB
(oOpa3oBanue aneraneit), rajorenupoBanue. [loyduenue aibIeruioB U1 KE€TOHOB: OKUCJICHUE CIUPTOB,
TUApaTalus ajJKWHOB, Pa3JIOKEHUE COJIeM OpPraHWYecKUX KHUCJIOT, OKHCIICHHE aJKaHOB, OKHCIICHHE
sTHIeHa (monydyenue sTaHais). [I[pumeHeHne Mertanans U dTaHals. ['eHeTHdeckas CBS3b alIbJIETUJIOB U
KETOHOB C JPYTMMHU KJIACCAMH OPraHUYECKUX COECTMHEHUI

3.13. Kap6oHoBbIe KHCJIOTHI

Knaccugukanus kapOOHOBBIX KUCIOT. HachllieHHbIE 0JHOOCHOBHBIE U apOMaTHYeCKHe KapOOHOBbIE
kuciotel. Homenknarypa. ['omonoruueckuil psifi HaCHIIIEHHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
OTtnenpHbIE MPENCTABUTENM IPEAEIBHBIX OJHOOCHOBHBIX M apOMaTHMUECKHUX KHCJIOT - MYypaBbUHas,
YKCyCHasi, TaJIbMUTHHOBAs, CTeapuHOBas, OeH3o0WHas kucinoThl. lllaBenmeBass kucimoTra Kak
IIPE/ICTaBUTENb IBYXOCHOBHBIX KapOOHOBBIX KUCIOT. M30Mepusi.

O/IHOOCHOBHBIE HEHACHIIICHHBIE KapOOHOBbIE KUCIOTHl. HoMeHknarypa u mzomepus. OtnenbHble
IPEJCTaBUTEIN OJHOOCHOBHBIX HACBHIIICHHBIX KapOOHOBBIX KHCJIOT - aKpWJIOBas, OJEHHOBas,
JIMHOJIEBAs, IMHOJIEHOBAs KUCIOThL. DU3nuecKue cBoicTBa KapOOHOBBIX KHCIIOT.

KapOoxcunpHas rpynmna, e€ ctpoeHue. Bzaumaoe BiusiHue KapOOKCHIIBHOM I'PYIIIBI U YTIIEBOJJOPOJHOTO
panukana. XMMHYECKHE CBOMCTBA KApOOHOBBIX KHCIIOT.

CBoiicTBa, OOYCIIOBICHHbIE KAapOOKCHJIBHOW TPYIMIIOH:  SJCKTPOJUTHUYECKAs JIUCCOLMAIINS,
B3aMMOJICHCTBHE C MeETallaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHAAMH, OCHOBAaHHUSIMH, COJISIMH,
o0Opa3oBaHNE aHTUIPUAOB, B3AUMOACWCTBHE CO CIUPTAMH, AaMMHAKOM, PEAaKIHH OKHUCICHHS U
BoccTaHOBJIeHHUs. CBOICTBa, OOYCJIOBJIEHHBIE YIJIEBOAOPOAHBIM PAJAMKAJIOM: PEAKLUU 3aMelleHus,
IIPUCOEAVHEHUS, OKUCIICHNS U BOCCTAHOBJICHMUS.

[Tony4yeHne kapOOHOBBIX KHCIIOT: OKHCIIEHHE aJIKaHOB, aJIKEHOB, apOMaTHYECKHX YIJIEBOJIOPOJIOB,
CIMPTOB, aJbJETHI0B M KETOHOB; T'MIPOJIN3 TPUTATIOr€HONPOU3BOIHBIX; TUAPOIU3 CIOKHBIX 3(PUPOB;
NekapOOKCUIMPOBAHUE IBYXOCHOBHBIX KHCIIOT.

I'enernueckass cBsI3b KapOOHOBBIX KHCIOT C JPYTMMH KJacCaMH OPraHMYECKUX COEIMHEHUH.
[IpumeHneHne kKapOOHOBBIX KHCIOT.

3.14. Caoxubie 3¢upsbl. Kupbl

Cnoxuble 3(QUpbl HEOPraHMYECKUX M OpraHudyeckux KHUcIOT. CTpoeHHE CIOXKHBIX 3(QHUPOB.
Homenknarypa. ®usndeckue cBoiictBa. Peakuus ostepuduxanmu. OOpaTUMOCTb  peakiMu
TepupUKai. XUMHUYECKHE CBOMCTBA CIOXKHBIX 3(UPOB: TMAPOIN3 B KUCION M LIENOYHOU cpenax.
XKups! B mpupoe, ux cTpoeHue, pusnyeckue cBoicTaa.

XHWMHYECKHE CBOWCTBA: THAPOJIM3 JKUPOB B KUCIOM M IIEJIOYHOM Cpelnax, TMAPOreHHM3alUs KUPOB.
[Ipumenenue xupoB. [IoHATHE O CHHTETUUECKUX MOIOIUX CPEICTBAX.

3.15. YriueBoanbl

Knaccudpukauus yrineBomoB. Monocaxapuasl. CrtpoeHne MoHocaxapuaoB. OTKphITbIE U
HUKIn4Yeckrue GopMbel MOHOcaxapuoB. du3nueckre cBOMCTBA U HaxoxkjaeHue B npupoze. OTaenbHbIe
NPEJICTaBUTEIN MOHOCAXapuIOB - III0K03a, hpykTo3a, pubo3a, nezokcuprdo3a. XMMUYECKHE CBOMCTBA
MoHocaxapuaoB. CBoicTBa, O0OyCIOBIEHHBIE HAJW4YMEM THAPOKCUIbHBIX rpymm. CBoiicTBa,
00yCJIOBJICHHbIE HanuyueM KapOoHWIbHOW rpymmbl. [{ucaxapuasl. Caxapo3a u ¢pykrosa. CtpoeHue
MoJIeKyNbl. PU3HUECKHUE CBOWMCTBA M HAXOXAECHHE B MpHUpPoAE. XUMHUECKHE CBOWCTBA: THUIPOJIN3;
peakuuu, 00yciI0BIE€HHbIE HATMYUEM THIPOKCUIIBHBIX TPYIIIL.
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[Tonucaxapuapl. Kpaxman. Ctpoenue kpaxmana. XMMAYECKHUE CBOMCTBA Kpaxmaia: TUIPOJIN3, PEaKIHs
c #omoMm, peakiuu, OOYCIOBJICHHbIE HAIWYHMEM THIPOKCHWIBbHBIX Tpynn. Lemmonosa. Crpoenue
LEJUTI0NIO3bl.  XMMUYECKHE CBOWCTBA WEIUTIOJIO3bI: THAPOJIN3; PEaKlUnu, OOYCIOBICHHbIE HAINYHEM
TUAPOKCWIBHBIX rpymil. [IppuMeHeHne nonucaxapui0oB U UX NPOU3BOJHBIX.

3.16. A3oTcoaep:xalye OpraHnyeckne coeANHEeHus!

Amunbl. CTpoeHue amMmuHOB. AMuHOrpynmna. Homenknatypa u uzomepusi. dusnueckrue CBOWCTBA.
XUMUYEeCKHE CBOMCTBAa aMHHOB: B3aMMOJCWUCTBHE C BOJOW M KHUCIOTaMU (OCHOBHOCTH AMHHOB),
B3aMMOJICIICTBIE C a30TUCTOM KHUCIOTOW, ropeHue. AHMINH, KaK IPEACTABUTEIb apOMATHYECKUX
amuHoB. [lomyyenue aHwiIMHA U3 HUTPOOEH305a. XHUMUYECKHME CBOMCTBA aHWJIMHA: PEaKIHH,
00yCIIOBJICHHBIC HATMYHEM aMUHOTPYIIIIBI, PEAKIIUN B OCH30IbHOM KOJIBIIE.

3.17. AMUHOKHUCJIOTHI

Crpoenue a-amuHokucinor. Homenknarypa u uzomepusi. dusnueckue cBOWCTBA. XHUMHUUYECKHE
CBOMCTBA (Q-aMMHOKHCIIOT: PEaKIMM, CBA3aHHBIC C HAJIMYMEM aMHHOTDPYIIIBI; PEaKLMH, CBSA3AHHBIC C
HaJIM4ueM  KapOOKcuipbHOM  rpynnbl.  OCOOEHHOCTM ~ XMMUYECKHMX  CBOWCTB  aMUHOKHCIIOT,
00yCIIOBJIICHHBIE COYETaHNEM KapOOKCHIIBHON 1 aMHHOTpyHIbl. OOpa3oBaHUE JUIETITHIOB.

3.18. besaku kak OuonoIUMepbI

OCHOBHBIE (-aMHHOKHCJIOTHI, oOOpasyiomue Oenku (TJIWIWH, allaHWH, BaJIWH, (EHWIAJIAHUH,
TUPO3HH, CEPHH, LUCTEHH, [IyTaMHHOBas KHCIOTa, JU3UH, Tpuntodan). [lepBuynas, BTOpUYHAS,
TpeTUYHasi M YETBEPTUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa OCJIKOB: THJIPOJIU3,
JICHATYPAINS, I[BETHBIC PEAKITH OCITKOB.

3.19. BoicokomouieKky asipHbIE COeUHEHHUS

OO01ue MoHATUS: MOHOMEp, IMOJIUMEP, CTPYKTYpPHOE 3BEHO, CTENEHb MOoJUMepu3aluu. Peaxiumn
MOJINMEpPHU3alMil U TNOJMKOHJAeHcanuu. [lonmuMepsl, moiayyaemble pPEAKUUEN MOIMMEpPU3ALNN
(oM TUIIEH, TOJIUIIPONMIIEH, NOIUBUHUIXIOPU], noaumerumerakpuiar). Kayuyku. I[Ipuponusiii u
CUHTETHUYECKNE KAaydyKH, BYJIKaHM3alus KaydykoB. IlommMepsl, noilydaemple 10 peakUuu
noJuKoHaeHcauu. PeHondopmanbIeruHble CMOJIBI.

I1l. PernameHT Npoxo:kaeHusi BCTYNUTEJIbHOr0 HCNILITAHUSA B (popMe
co0eceqoBaHMs

- AOUTYpPHEHT 00s13aH SBUTHCS I POXOXKAECHUS BCTYIUTEIBHOTO HCIIBITAHUS B Ha3HAUCHHBIN
[TpuemHOI KOMHCCHEH IeHb, BPEMsI U MECTO IIPOBE/ICHUS;

- B xone cobecenoBanust sk3aMeHaTOp(-bI) BEACT(-yT) TPOTOKOI COOECENOBaHMSI, T/Ie OTPAKAIOT
TeMaTUKU (BOIMPOCHI), MPEICTaBICHHbIE [UIsi coOeceloBaHMs, MapaMeTpbl M3JIO0KEHUS Y4eOHOro
MaTepuaia aOUTYpHEHTOM, JOMOJHHUTEIbHBIC, YTOUHSIONIME M HABOJAAILIME BOIPOCHI, 33a/JaBaeMble
aOuUTypHEeHTy, a TakXe ero OTBEThl Ha HHUX, OajUlbl, BBICTABIEHHBIC 33 TEMAaTUKH (BOIPOCHI)
cobOecemoBaHUs U IPYTyI0 HH(OOPMAIHIO, OTHOCSIIYIOCS K COOECeI0BaHHUIO;

- AGUTYpHEHT MOIy4aeT CIIUCOK TEMATHUK (BOIIPOCOB) JIJIsl MPOBEACHHS cOOeceToOBaHUSI METOOM

CJ'Iy‘-IH.ﬁHOFO BBIGOpa 13 0aHKa TeMaTUK (BOHpOCOB) H JIUCT JIA IIOATOTOBKH K CO6CCC,Z[OB8.HI/IIO;
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- Ha nucre muist moAroToBKM K co0ece0BaHUIO U MIPOTOKOJIE COOECeI0BaHUS YKA3bIBACTCS BPEMS
MOJIy4eHHUsI TEeMaTuK (BOMPOCOB) Juisi coOecenoBaHus. AOUTYpHUEHT CBOCH MOANMUCHIO 3aBEpsieT
MPaBUJIBHOCTh YyKa3zaHus BpeMeHH. C yKa3aHHOTO BPEMEHUM HAYMHAET MCUMCIATBHCS BpEMs Ha
MOJITOTOBKY K BCTYMUTEIHLHOMY UCIIBITAHUIO;

- Ha noarotroBky K BCTYNHMTEILHOMY HCIBITAHUIO OTBOJUTCS 1 (OJMH) acCTpPOHOMHUYECKHUH Yac
(60 MUHYT), IO UCTEUEHUU KOTOPOTO AOUTYPHEHT MPUCTYMAET K COOECEIOBAHHUIO C dK3aMEHATOPOM(-
amu);

- Ilo xomy cobGecenoBanusi SK3amMeHATOpP(-bl) MOTYT 3a7aBaTh AOUTYPHUEHTY YTOUHSIOIIHE,
HABOJSIIME U IOTOJHUTEIbHBIE BOIIPOCHL, TPOCUTH H300pa3uTh CXEMY, PUCYHOK, PEIIUTh 3a/1a4y U T.I1.;

- B xone cobecenoBanus 1Mo KXol TeMaTuke (BOIPOCy) aOUTYpPHEHTY BhICTaBisieTcs Oamt. 1o
UTOTaM cOOECeI0BaHNUs BCE OAJITBI CYMMHPYIOTCS.

- UToroBslii pe3ynbrar cobeceoBaHUS TOBOJIUTCS 0 CBEACHUSI aOUTYpUEHTA O] €ro MOIMNKChH

B IIPOTOKOJIC CO6€C€)IOBaHI/I${.

IV. Ctpykrypa cobecenoBaHus

Bonpoc 1

1. Knaccudukanuss XuMUUECKUX peakiuii. Peakiiuy coeMHEHMS, pa3IoKEeHUs, 3aMEIICHUS U1 OOMEHa.
DK30TePMHUYECKHE U IHAOTEPMUUYECCKUE PEAKIIUH.

2. OKHCIUTEILHO-BOCCTAHOBUTEIbLHEIC pCaKIuu. OKI/ICJ'IGHI/IC, BOCCTAHOBJICHHUEC, OKHUCIIUTCIIN U
BOCCTaAaHOBHTCIIN.

3. CKopoCcTh XUMHUYECKOW peakiH. 3aBUCHUMOCTb CKOPOCTH XHMHUYECKOW peakIUH OT Pa3IM4HbIX
¢dakropoB. Karanus.

4. Xumuueckoe paBHOBecue. BrusHue  pa3znuuHbIX  (AKTOPOB  (JIaBJIEHUs, TEMIEpaTyphbl,
KOHIEHTPALMHN) Ha MOJIO)KEHNE XUMUYECKOTO PaBHOBECHSI.

5. Dnekrponutnyeckas aucconuanuss. CuipHble M cinadble 3JIeKTPOJUThl. CTENeHb AUCCOLUAIMH.
XUMUYECKHE peakliiy B PACTBOPAX 3JIEKTPOJIUTOB.

6. Oxcunbl KUCIOTHBIE, OCHOBHBIE M aM(oTepHbIe. VX MmomyyeHre 1 XuMHYECKUe CBOICTRA.
7. OcHoBanus. VX nonydeHure 1 XuMHUYECKre CBOMCTBA. AM(MOTEpHBIE THAPOKCUIBI.

8. Kucnotsl. Ux kimaccudukanus, moryueHne 1 CBOWCTBA.

9. Comu. Ux knaccudukanus, noyueH1e U CBONCTBA.

10.Hatpwmii u ero coepuueHust. CriocoOb! MOTydeHHsI U CBOKCTBA.

11.Kanbmwmii u ero coequuenusi. CriocoObl OTY4YEHUs U CBOICTBA.

12. AmomuHHI U ero coeauHeHus. CIIOCOOBI MTOJIYIeHUS U CBOMCTBA.

13.X50p u ero coequHenus. CrnocoObl MOTy4YeHUs U CBOICTBA.

14.A30t u ero coenuaeHus. CrtocOObI TOYUYEHUSI K CBOMCTRBA.

15.Cepa u ee coenunenus. CriocoObl MOTy4eHHs U CBOMCTBA.
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Bonpoc 2

. Hacwpimennsie yrieBogopo/is! (ankanbl). X 31eKTpOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE, CIIOCOOBI

IIOJIy4YEHUS U CBOMCTBA.

. DTUJICHOBBIE YTIIEBOJOPOAbI (aJikeHbl). VX 3JeKTpOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE, CIIOCOOBI

IIOJIy4YEHUS U CBOMCTBA.

. JlueHoBble yrieBoaopoabl (alkaaueHbl). FIX 3eKTpOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE, CIIOCOOBI

IIOJIy4YEHUS U CBOMCTBA.

Anxunsl. Ux OJICKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUC, CITIOCOOBI IMOJIYYCHHS U CBOICTBA.

5. Apomaruueckue yraeBogopoAsl. MX 3JIeKTpOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE, CIOCOOBI

8.
9.

IIOJIYYCHUS U CBOICTBA.

. Ognoaromuble ciupThl. IX cTpoeHue, crocoOsl oJIyu4eHus: U CBOMCTBA.

. MHOroaToMHBIE CIIMPTHI. STHHGHFHI/IKOHB, TJIMOCPHH. Hx CTpOCHHUC, CIIOCOOBI MOJY4YCHUA H

CBOMCTBA.
®enoin. Ero ctpoenue, crnocoObl OMyueHuUs: U CBOWCTBA.

Anpaerupl. VIX cTpoeHue, CiocOObI TIOTYyYSHHS i CBOHCTBA.

10.KapGonoBbie kucnoTsl. Ix cTpoenue, crnocoOsl MOy4eHus U CBOMCTRA.

11.Cnoxusie 3¢upsl. VIx cTrpoeHue, ciocoObl HOTYYSHUS U CBOMCTBA.

12 Xupsl. Ux cTpoeHue u cBOMCTBA.

13.Amunsl. Mx cTpoenue, criocoObl OTYYEHUS M CBOMCTBA.

14.AmMuHOKHCIOTEL. MX CTPOCHHUC, CIIOCOOBI MOJIYYCHUA U CBOICTBA.

15.Peakiuu noJuMepu3aliy U MOJIMKOHAeHcauu. [IpuMepsl moauMepos.

Bomnpoc 3

. Hanummre 10 ypaBHEHMN XMMHUYECKHUX peakluil, B KOTOPHIX y4acTBYIOT TOJbKO KaJbL[UH, a30T,

KHUCJIOPOId, BOOOPOI U IMTPOAYKTHI HX B3aUMOICHUCTBHS.

. Hanumwmre 10 ypaBHEHHI XMMHUYECKHX PEaKIMii, B KOTOPBIX Y4aCTBYIOT TOJbKO KalbLMi, Gocdop,

KHUCJIOPOId, BOOOPOI U IMPOAYKTBI UX B3aHMOJICHCTBUS.

. Hanummre 10 ypaBHEHUI XMMHUYECKHUX pEakIUil, B KOTOPHIX Y4acTBYIOT TOJIbKO KalblMi, cepa,

KHUCJIOPOd, BOOOPOI U IMPOAYKTBI UX B3aUMOOCHUCTBHS.

Hanummure 10 ypaBHeHMI XMMHUECKUX pEaKLUi, B KOTOPBIX YYaCTBYIOT TOJBKO KaJIbLIUU, YIIEpos,
KHUCJIOPOJI, BOAOPOJ U IIPOLYKTHI UX B3aUMOJCHCTBUS.

. Hanumure 10 ypaBHEHMI XUMHUYECKUX PEAKIIHMM, B KOTOPBIX YYaCTBYIOT TOJBKO KaJIbLIUN, KPEMHUH,

KHUCJIOPOd, BOOOPOI U MPOAYKTBI UX B3aHMOJICHCTBUS.

. Harmmmmre 10 ypaBHEHNI XMMAYECKUX PEAKLIUN, B KOTOPBIX YY4aCTBYIOT TOJIBKO HAaTPUH, AIFOMUHUM,

KHUCJIOPOd, BOOOPOI U MPOAYKTBI UX B3aHMOJICHCTBUS.

. Harmmmmre 10 ypaBHEHMII XMMHYECKMX PEAKLIUH, B KOTOPBIX YYaCTBYIOT TOJIBKO HATpHH, LUHK,

KHUCJIOPOd, BOOOPOI U MPOAYKTEI UX B3aHMOJICHCTBUS.

. Hammmmre 10 ypaBHEHHMI XMMHYECKMX pEaklMii, B KOTOPBIX YYacCTBYIOT TOJIBKO HATpHM, a30T,

KHUCJIOPOd, BOOOPOI U MPOAYKTBI UX B3aHUMOJICHCTBUS.

. Hammmmmre 10 ypaBHEHMM XMMHMYECKUX pEaKIM, B KOTOPBIX YYacTBYIOT TOJBKO HATpHH, XJIOD,

KHCJIOPOd, BOOOPOI U MPOAYKTBI UX B3aHMOJICHCTBUS.
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10. Hanimmre 10 ypaBHEHMH XMMHUYECKHX PEAaKIMii, B KOTOPBIX YYaCTBYIOT TOJBKO KaJbLIUH, XJIOp,
KHCIIOPOJ, BOXOPOA U MIPOLYKTHI MX B3aUMOJCHCTBHS.

11. Hamummre 10 ypaBHEHMH XMMHYECKMX PEAKIMH, B KOTOPBIX Y4aCTBYIOT TOJBKO LIMHK, CEpHas
KHCJIO0Ta, THIPOKCU HATPUS U IPOAYKTHI UX B3aUMOJICHCTBHUS.

12. Hammre 10 ypaBHEHMI XUMHUYECKUX PEAKIHMid, B KOTOPBIX yYaCTBYIOT TOJBKO LWHK, a30THAs
KHCJIOTA, THIPOKCH] HATPUS U IPOAYKTHI UX B3aUMOJEHCTBUS.

13. Harmummre 10 ypaBHEHUN XUMUYECKHUX PEAKIUH, B KOTOPHIX yYacTBYIOT TOJIBKO KEJIE30, CepHas
KHCIIOTa, TUJIPOKCU]T HATPUS U IPOAYKTHI UX B3aUMOJICHCTBUS.

14. Hamumure 10 ypaBHEHUH XMMHUYECKMX peaklUi, B KOTOPHIX Y4YacTBYIOT TOJBKO ME/b, a30THas
KHCJIO0Ta, THJIPOKCU HATPUS U IPOAYKTHI UX B3aUMOJICHCTBHUS.

15. Hanmummre 10 ypaBHEHMII XMMHUYECKUX PEAKLUN, B KOTOPHIX Y4aCTBYIOT TOJIbKO MarHuii, a3oTHas
KHCJIO0Ta, THIPOKCU HATPUS U IPOAYKTHI UX B3aUMOJICHCTBHUS.

Bonpoc 4

1. Hamummute cTpykTypHBIe (GOPMYIbl U Ha3BaHUS HEe MeHee MATH u3omepoB coctaBa CsHio. s
00H020 W3 COOTBETCTBYIOIIMX M30MEPOB HAMMIINTE YPABHEHUS PEAKIH C BOAOPOAOM, OpOMHOI
BOJZIOH, XJIOPOBOJIOPOIOM, BOJHBIM PACTBOPOM IEpMaHTaHaTa Kalusi U BOJOM.

2. Hanmmute cTpykTypHBIE (QOpPMYINIBI M Ha3BaHUS HE MeHee maTh u3omepoB coctaBa CsHio. s
00HO20 W3 COOTBETCTBYIOIIMX H30MEPOB HANUIINTE YPaBHEHUS pEaKUUH TUAPHUPOBAHUS,
raJIOTeHUPOBAHUS, THAPOTaJIOTCHUPOBAHUS, OKUCIICHUS U THPATAIHH.

3. Hamumute cTpyktypHble ¢GopMynbl U Ha3BaHHUA HE MeHee MATH u3omepoB coctaBa CsHg. [lms
00HO20 W3 COOTBETCTBYIOIIMX HM30MEPOB HANMIIMTE YPaBHEHUS pEaKlUMil ¢ BOIOPOAOM, OPOMHOMI
BOJIOH, XJIOPOBOJIOPOIOM, BOJHBIM PACTBOPOM NIEpMaHTaHaTa Kalusi U BOJIOM.

4. Hamummre cTpyKTypHBIE (OpPMYNBI W Ha3BaHHMA He MeHee MATH n3omepoB cocraBa CsHs. s
00H020 W3 COOTBETCTBYIOIIMX H30MEPOB HAMWIIMTE YpPAaBHEHHs peakUui T'HAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPOTaAJIOT€HUPOBAHUSI, OKUCIICHUSI U THIpaTalluH.

5. Hanmmmute cTpykTypHble (hOpMyabl M Ha3BaHUS HE MeHee NATH u3oMmepoB coctaBa CsHs. Jlns
00H020 W3 COOTBETCTBYIOIMX M30MEPOB HANUIIUTE YPAaBHEHHS PEAKIMH C BOAOPOAOM, OPOMHOI
BOJI0M, XJIOPOBOAOPOAOM, aMMHAYHBIM PAaCTBOPOM OKCHJa cepedpa 1 BOAOH.

6. Hanmmure cTpykTypHble (GOpMYynBl M Ha3BaHWS HE MeHee NATH u3oMmepoB coctaBa CsHs. Jlns
00H020 W3 COOTBETCTBYIOLIMX M30MEPOB HAMMWIINTE YPAaBHEHHS PEaKIMi C BOAOPOAOM, OPOMHOI
BOJI0¥, OPOMOBOIOPOJOM, aMMHAYHBIM pacTBopoM xJsiopuaa menu(l) u Bogoii.

7. Hanummute cTpykTypHble (OpMyJbl U Ha3BaHMs He MeHee HATH u3omepoB coctaBa CsHs. Jlns
00HO20 W3 COOTBETCTBYIOUIMX HW30MEPOB HANUIIUTE YpPaBHEHUS pEaKUMH T'HAPUPOBaHUS,
raJJOreHUPOBAHUS, THIPOraJIOT€HUPOBAHUS, OKUCIICHUS U THpaTalUH.

8. Hammmmute cTpykTypHBIE (hOpMYIBI M Ha3BaHUS HE MEHee maTh m3oMepoB coctaBa CsHi20. s
00H020 W3 COOTBETCTBYIOIIMX H30MEPOB HAMMIIMTE YPABHEHHUS pEaKIUil ¢ HAaTpHeM, YKCYCHOM
kucnotod, okcupom  wmenu(Il), mMOAKMUCIEHHBIM  pacTBOPOM  N€pMaHraHara Kalusg U
OpOMOBOJIOPOOM.

9. Hanmmmmute cTpyKTypHBIE (DOpMYIBI M Ha3BaHUS HE MeHee maTh m3oMepoB coctaBa CsHi100. s
00H020 W3 COOTBETCTBYIOLINX M30MEPOB HAIMMIINTE YPAaBHEHHs PEaKLUi ¢ HATpUEM, MPOIHMOHOBOM
kucnotrod, okcupom  wmenu(Il), mMOAKMCIEHHBIM  pacTBOPOM  N€pMaHraHara Kalusg U
OpOMOBOJIOPOOM.

10. Hantmmre cTpyKTypHBIE (QOpPMYIJBI M Ha3BaHUS He MeHee maTh u3omepoB coctaBa CsHgO. s
00H020 U3 COOTBETCTBYIOUINX H30MEPOB HAMUIINTE YPAaBHEHUS PEeaKLUil C BOJOPOJOM, aMMHUAYHbBIM
pacTBOpoM OKcHjia cepedbpa, OpoMHOI Boaoi, ruapokcuioM meau(Il) u kucaopomgom.
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11.

12.

13.

14.

15.

Hanummmre cTpykTypHble (OpPMYNbl M Ha3BaHUs He MeHee maTtu u3omepoB cocraBa CsHgO. s
00H020 W3 COOTBETCTBYIOUIMX M30MEPOB HAIUIINTE YPAaBHEHMs PEAaKLUN C BOJOPOJOM, HATPHUEM,
OpomHOI Bo0H, OpoMoBoiopoaoM u okcuaoM meau(1l).

Hamumure cTpykrypHbie GopMynbl U Ha3BaHUs He MeHee msaTu u3oMepoB cocraBa CsHgOo. Jlns
00HO20 W3 COOTBETCTBYIOIINX W30MEPOB HAMMWIIUTE YPAaBHEHHUS PEAKIMHA C TUAPOKCHUIOM HATpHS,
rUAPOKapOOHATOM HATPHS, XJIOPOM, ITUIIOBBIM CIUPTOM U okcugoM Meau(Il).

Hanummre cTpykrypHbie (opMyssl U Ha3BaHUS He MeHee mATH u3omepoB coctaBa C4HgO2. s
00H020 W3 COOTBETCTBYIOLIMX H30MEPOB HAIUIINTE YPABHEHUS PEAKUMHA C TMIPOKCUAOM Kaius,
KapOOHATOM HaTpHsl, XJIOPOM, IIPONMUIIOBBIM CIUPTOM U HaTPUEM.

Hanumure crpyktypHble ¢opMynsl u  HazBaHuss wu3omepoB cocrtaBa C3H7O:N. Hanwmmure
YpaBHEHUsI PEAKIUNA OJIHOTO M3 COOTBETCTBYIOIIMX H30MEPOB C THJPOKCHUIOM HATPHs, COJISHOMN
KHUCJIOTOH, 3TUJIOBBIM CIIUPTOM U BOJIOPOIOM.

Hamummre cTpykrypHbie GopMynbl U Ha3BaHUS He MeHee nsTH u3omepoB coctaBa CsHgClo. Ha
OCHOBE 3TUX W30MEPOB HAIUIIUTE PEAKLUH MTOJyICHUS ajlKaHa, allkeHa, [IUKJIOATIKaHa, ajbIeTuaa u
KETOHa.

Bompoc 5

K 39 mun pactBopa xnopuna 6apus ¢ maccoBoit gomueit conu 20 % u mnoTHOCThIO 1,2 /M 1o6aBmIIn
58,66 r pactBopa ¢ochara Harpus ¢ koHueHTpanued 0,75 Moaw/m W miotHOCTRIO 1,1 T/MIL
Omnpenenute Maccy BBIMABIIETO OCa/IKa U MACCOBBIE JOJIH BEIIECTB B MOJIyYEHHOM PacTBOpE.

K 105 mi pactBOopa HUTpaTa IIMHKa ¢ MaccoBoW noneil comu 12 % wu mmotHocthio 1,05 r/mi
nobaswim 72 T pactBopa dochara aMMoHus ¢ KoHIeHTparmei 0,9 Monb/n u ioTHOoCcThIO 1,08 /™ML
Omnpenenute Maccy BBIIABIIEr0 0CA/IKa U MAaCCOBBIE JIOJIM BEIIECTB B MTOJyYEHHOM PacTBOPE.

K 95,36 mu pacTBOpa XJIopHaa aqOMUHMS ¢ MaccoBOM foneit comu 15 % u minotHocThio 1,12 1/Mn
nobaswim 192 T pacTBOpa TMApOKCHAA HATPUSA C KOHIEHTpaiuend 2,5 MoJb/I U TUIOTHOCThIO 1,2
r/mi. OnpesesinTe MacCcy BBIMABILIETO 0CAJKa U MACCOBBIE JIOJIH BEIIECTB B MOJIYYEHHOM PacTBOPE.

K 28,08 mi pacTBOpa HUTpaTa pPTYTH € MaccoBoil mosiedt coiau 25 % u miuotHocThiO 1,25 r/mi
nobasmwu 19,67 T pactBopa ocdara kanus ¢ KoHeHTpanuen 1,2 Mob/1 1 mmoTHOCThIO 1,18 /M.
Omnpenenure Maccy BBINABIIETO OCaKa U MAaCCOBBIE JOJIH BEILECTB B IIOJyYEHHOM PacTBOPE.

K 250 mn pactBopa cynbdata xpoma (l11) ¢ maccoBoit goneit conmu 14 % u mmotHocThio 1,12 /™M
no6aBunu 222 r pacTBOpa CWJIMKara HaTpus ¢ KoHueHTpauuen 0,75 Monb/a U mioTHocThio 1,11
r/mi. Onpenenute Maccy BbIMABIIETO OCa/ika U MacCOBBIE JOJIM BEIIECTB B IIOJYYEHHOM PacTBOPE.

B 60 M1 pactBopa ¢ mioTHoCThIO 1,182 r/™Mit, comepxariero Hutpar ceunia (I1) u aurpar meau (11)
C MacCOBBIMH JTOJISIMU 15 1 2,65 % COOTBETCTBEHHO, HACHINIATU 5,6 T >KEJe3HBIX OMMIOK. Yepes
HEKOTOpOE BpeMsl pacTBOp OTGMIBTpOBaIM. Macca TBep/AbIX BellecTB cocTaBuia 8,7 r. Onpenenure
MacCCOBBIE JIOJIM BEIIECTB B TIOJTY9€HHOM PacTBOPE.

K 120 r pactBopa cyibdara aqroMUHUA € TUIOTHOCTHIO 1,25 T/MJI 1 MOJIAPHOM KOHLIEHTpALMeH Colu
1,5 mone/n nmoGaBumm 189,1 mMn pactBopa xmopuaa Oapusi ¢ maccoBoil jgoneid comu 0,2 u
WI0THOCTHIO 1,1 T/Mi1. OnpeaenuTe MaccoBbIE 10JIM BEIIECTB B 00pa30BaBIIEMCs paCTBOPE.

K 220 r pactBopa optodocdara HaTpust ¢ MIOTHOCTHIO 1,1 I/MJI U MOJISIpHOM KOHIEHTpaluei conu
1 monw/n poGaBwim 212,5 mn pacTBopa HMTpara cepedpa ¢ maccoBoi noiei comu 40 % u
MIOTHOCTHIO 1,4 r/Mi1. OnpenenuTe MacCoOBBIE IO BEIIECTB B 00pa30BaBIIIEMCST PACTBOPE.

B 192 mn pactBopa nutpara cBunia (1) ¢ maccoBoit noneit conmu 30 % u miuotHocThio 1,15 1/Mn
ONMYCTHJIM LHMHKOBYIO IUTacTMHKY Maccoil 100 r. YUepe3 HEKOTOpoe BpeMs IIIaCTUHKY BBIHYIIH,
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IIPOMBUIM BOJOM, BBICYIIMIM M B3Becwid. Ee Macca okaszamace paBHoM 121,3 r. Ompenenure
MacCOBBI€ J0JIM BEIIECTB B OCTABILEMCS pacCTBOPE.

10. 40 r mopormka MarHus MOMECTUJIM B PacTBOp Cyib(aTa muHKA maccoil 596 r. Uepe3 HekoTOpoe
BpeMs METAJUTMYECKHIA MOPOIIOK OTICIMIM OT PACTBOPA, BHICYIIWIA U B3BECHJIM. Macca mopomika
oKazaslach paBHOW 56 T Ompenenure MaccoByIO JIONIO Cyjib(ara MarHusi B pacTBOpPE, OCTABILEMCS
MOCJIC OT/IEJICHUS] METAJLTHYECKOTO MOPOIIIKA.

11. 61,2 mn pacTBOpa rUAPOKCHIA Kalus ¢ MaccoBOoi noieit menoun 20% u mmotHocThiO 1,19 1/Mn
cMmemanu ¢ 250 M1 pacTBOpa HUTpATa IIMHKA, B KOTOPOM KOHIIEHTpAILMsI HUTPAT-HOHOB COCTaBJIsIa
0,8 Moup/n. [TomydeHHYIO0 cMech ymapwid U npokanuian. OnpeaennTe MacChl BEIIECTB B OCTATKE
ocJie MpOoKaJIuBaHUSI.

12.. 8,85 r crutaBa MarHusi ¢ aTIOMUHUEM pacTBOpwiIHd B 84,75 MII pacTBOpa COJITHOH KHCIIOTHI C
MaccoBOM joJel xjmopoBoaopoaa 36,5% u miotHocThio 1,18 1/MiT, B pe3ynbTrare 4ero BhLICIUIOCH
9,52 1 rasa (n.y.). K momydennomy pactBopy no0aBuiu 486 MJI pacTBOpa THIPOKCHIIA Kaus C
MaccoBoi goneit menoun 11% u mmotHOCThIO 1,1 /Mi1. BemmaBmmii ocanok ynamuwiau. Onpenenure
MacCOBBIC JIOJM BEIIECTB B KOHEUYHOM pacTBope. (PacTBOPMMOCTBIO THIPOKCHIIA MarHus B BOJIE
npeHeopeys ).

13. 250 M cmecm a3ota, Bojgopona W MeraHa cmermranu ¢ 500 mur kuciopomga U B3opBam. [locie
MPUBEACHUS K HOPMAIbHBIM YCJIOBHUSIM O0BEM Tra3oBoil cmecu coctaBmi 387,5 i, a mocie
IIPOITyCKaHUsl €€ 4epe3 M30BITOK pacTBOpa IIEIOYM OH yMeHbuiwicsa 1o 262,5 miu. Omnpenenure
COCTaB UCXOHOU ra30BOM cMecH B % 10 00beMY.

14. 100 mi cmecu a3oTa, METaHAa M METHJIAMHHA MPU HOPMAJIBHBIX YCIOBHUSAX cmemanud ¢ 300 mu
Kucnoposaa u nonoxriu. [locne mpuBeaeHus kK H.y. 00beM razoBoil cMecu coctaBmi 232,5 i, a
Iocjie €€ NPONyCKaHWsl uepe3 HU30BITOK pacTBOpa ILIENOYM OH yMeHbIimiIcs a0 152,5 wmu
Omnpenenure 00bEMHBIE JOJIU Ta30B B UCXOIHONU CMECH.

15. B 60 mu pactBopa ¢ miotHOcThIO 1,182 r/mit, cogeprkamero Hutpat cBunia (1) u aurpat meau (11)
C MaccoBbIMM J0JAMH 15 1 2,65 % COOTBETCTBEHHO, HachImaiu 5,6 T KeJle3HbIX onuiok. Yepes
HEKOTOPOE BpeMsl pacTBOp OThUIbTpOBaIU. Macca TBepbIX BelIeCcTB cocTaBmia 8,7 r. Onpenenure
MacCCOBBIE JI0JIM BEUIECTB B MOJIYYEHHOM PAaCTBOPE.

V. lloka3ate/in 1 KPUTEPHHU pe3y/ibTaTa codeceqOBaHUS, HIKAJIA U NPOLeIyPa OLeHUBAHUS

PesynpTaThl cmaum  cobeceloBaHUS  MOKA3bIBAIOT  CTENEHb  (YPOBEHb)  YCBOEHUS
TEOPETUYECKOTO Y4eOHOro MaTtepuaia Mo JUCHUIUITMHE U YPOBEHb C(OPMHUPOBAHHOCTH YMEHHN U
HaBBIKOB.

Kputepuu, onpenensioniie creneHb (YpoBeHb) YCBOGHHUS TEOPETHUECKOr0 y4eOHOro MaTepuala Io
JMCLUIUIMHE Ha COOECeJ0BaHUU:
® IIPaBWJIBHOCTH OTBETA HA BOIIPOC;

e 00BeM (ITOJIHOTA) TEOPETHUECKUX 3HAHUHM B paMKax IPOrpaMMHOT0 MaTepHana.

Kpurepuu, onpenensionie ypoBeHb cHOPMUPOBAHHOCTH YMEHUH M HABBIKOB I10 JUCIHIUIMHE Ha
cobece10BaHUY
® TPaBUJIBHOCTbH PeAIM3alli{ aIrOpUTMa PELICHHs MPAaKTUYECKOM 3a/1auH;
® TIPaBUJIBHOCTb UHTEPIIPETALNHU MIOJYUYEHHBIX PE3YJIbTATOB;
® YMEHUE C/I€NaTh BBIBOABI U3 MOJYUYEHHBIX JAHHBIX.

Kputepun orieHkH1 BOpocoB codbeceoBaHms B 0ayiaX MPUBEICHBI HIXKE.

1 Bommpoc
AOUTYpHUEHT JOJKEH NPOJAEMOHCTPUPOBATH 3HAHHWE TEOPETHYECKOTO MaTepuasa, MOJIKPENHUB HSTO
HaIlMCAHUEM COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH.
Teoperuueckuit MmaTepuan uznoxeH. OTCYTCTBYIOT peakiuu — 5 OaJIoB
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Teopernueckuit marepuan nznoxes. [Ipuseneno 50 % peakuuit — 10 6annos
Teoperuueckuit matepuan uznoxen. [Ipuseneno 70 % peakuuit — 14 6anoB
Teopernueckuit marepuan nznoxes. [Ipuseneno 80 % peakunii — 16 6annos
Teoperuueckuit matepuan uznoxen. [Ipuseneno 90 % peaxuuii — 18 6aoB
Teopernueckuit marepuan uznoxes. [Ipuseneno 100 % peaxuwmii — 20 6amioB
2 Bompoc
AOHUTYpUEHT JOJDKEH MpPOJAEMOHCTPUPOBATh 3HAHUE TEOPETUYECKOrO MaTepuasia, MOJKPENHB 3TO
HaMMCaHUeM COOTBETCTBYIOIIMX XUMHUECKUX PEaKIIUM.
Teopernueckuii MmaTepuan u3noxeH. OTCYTCTBYIOT peakiuu — 5 OaJlJIOB
Teoperuueckuit matepuan uznoxen. [Ipuseneno 50 % peaxuuit — 10 6a0B
Teopernueckuit marepuan nznoxes. [Ipuseneno 70 % peakunit — 14 6annos
Teoperuueckuit matepuan uznoxen. [Ipuseneno 80 % peaxuuit — 16 6a0B
Teopernueckuit marepuan nznoxes. [Ipuseneno 90 % peakunii — 18 dannos
Teoperuueckuit matepuan uznoxed. [Ipuseneno 100 % peakuuii — 20 6amioB
3 Bonpoc
3a KaXIyI0 BEpPHO HAMKMCAHHYIO PEAKIIMIO C YKa3aHUEM YCIIOBHH ee mpoBeeHus o 2 Oaa.
[Tpu oTCyTCTBUM YCIIOBHIA TPOBEACHUS peakuii MUHYC 2 6ajuia ot o0Imel CyMMBbl 0aioB.
4 Bonpoc
Hamnucansl u Ha3BaHbI ITh H30MepOB — 10 Gaios.
3a KXyl BEpPHO HAMKMCAHHYIO PEaKIHIo Mo 2 Oaa.
5 Bompoc
Hanucansl ypaBHEeHUSsI XUMHUYECKUX peakluid — 5 6amioB
Paccunrtanbl Kom4yecTBa peareHToB — 5 0aJlIoB
[IpoBeneH pacyer 1o ypaBHEHHSIM peakuuil — 5 6amioB
[TonyueH oTBeT Ha Bompoc 3a1a4u — 5 0aIoB.
[Tpu Hanuuuu apuPMeTHYECKOi OMMOKH U BEPHOM pacCyXJIeHUU — MUHYC 3 Oasia.

OOmasi MakcuMallbHasi CyMMa BCTYIMTEIbHOTO cobecenoBanus cocraiser 100 Oamnos. Cymma
0aJIOB HE IEPEBOUTCS B MATHOAIIIBHYIO IIKATY.

VI. Pekomenayemas Juteparypa

Jlnis MOATOTOBKM K COOECEJOBAHMIO MOXHO HCIOJb30BATh IIKOJBHBIE YYEOHHKH MO XUMHH
(>kenaTesbHO MPOGUIBHOTO YPOBHS) OJJHUX aBTOPOB, HAIIPUMED

1. 100 GammoB mo xumuu. [lomueiii kypc mia nmoctynatomux B BY3e1. Tlon penakuueii mpodeccopa
PAH, n.x.1. Herpe6enkoro B.B., Mocksa, JlabopaTopus 3nanuii, 2023.

2. 100 6amroB mo xuMuu. TecThl JUIs MOATOTOBKH K 3k3ameny. [lon pemakmueit mpodeccopa PAH,
n.x.H. Herpe6enxoro B.B., Mockga, Jlaboparopus 3Hanmii, 2023.

3. 100 6amnoB mo xumuu. Teopust ¥ paKTHKaA, 3aa4u B ynpaxkHeHus. [lox penakiueit npodeccopa
PAH, n.x.H. Herpebenkoro B.B., Mocksa, JlabopaTopus 3Hanuit, 2023.

4. 100 6amioB Mo XUMHUH. YUYUMCS pemaTh 337a4M: OT MPOCTHIX /10 CaMbIX CI0XHbBIX. [loa penakuuneit
npodeccopa PAH, n.x.H. Herpebeuxoro B.B., Mocksa, JlabopaTopus 3Hanuit, 2022.

5. EI'D-2023. Xumus. Tunosble sK3aMeHaniMoHHbIe BapuaHThl. [loa penakuueit JJoopotuna J1.1O.

6. Taopuensn O.C., Ocrpoymos N.I'., CiagkoB C.A., Xumus (6a30BbIii ypoBeHb), AO M31aTenscTBO
[Ipoceemienue.

7. Epemun B.B., Ky3smenko H.E., Tepenun B.U. u np./ [loxn pexn. Jlynuna B.B., Xumus (6a3zoBbiii
ypoBeHs), OO0 JIPODA.

8. Epemun B.B., Kyspmenxko H.E., Tepenun B.M. u nap./Ilon pea. Jlynuna B.B., Xumus
(yrny6uennsiit ypoBens), OO0 JIPODA.
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9. IlyszakoB C.A., Mamnuna H.B., ITonkoB B.A., Xumus (yrnyonennsiii ypoens), AO U3mparenbcTBo
IIpocseuienue.
10. Pynsutuc I'.E., ®enpaman @.I., Xumus (6a30Bbiit ypoBens), AO M3narensctBo [Ipocsemenue.
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