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1 .OBIIME ITOJIOXKXEHUA

[IporpamMmma rocyaapCTBEHHOM MTOrOBOM aTTECTallMd COCTABJIEHA B COOTBETCTBUU C
®denepanbHbiM 3ak0HOM OT 29 mekadps 2012 1. Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
Oenepanumny, mpukazoM MuHUCTEpCTBa oOpa3oBaHus W Hayku Poccuiickoit @enepamun ot 19
nexkabpss 2013 r. Ne 1367 «O06 yrBepxkaenun Ilopsinka opraHu3alludi W OCYIIECTBIICHUS
00pa30oBaTeNbHON JIEATENFHOCTH MO 00pa3oBaTeIbHBIM IMPOrpaMMaM BBICIIETO 00pa3oBaHUSA —
nporpamMMam OakajaBpHuara, IporpaMMmaM clielUaluTeTa, IporpaMMaM MarkucTpaTypbl», IPUKa30M
MunucrepcrBa oOpa3oBanusi U Hayku Poccuiickoit ®@enepanuu ot 29 urons 2015 r. Ne 636 «O6
yrBepxkacHun  [lopsinka  mpoBeneHHMs — TOCyNApCTBEHHOW ~ WTOTOBOM — aTrTecTalMu 110
oOpa3oBaTeNbHBIM IpOrpaMMaM  BbIcHIero oOpa3oBaHUS — TMporpaMmaM OakajaBpuara,
IporpaMMaM CHEUUaJUTeTa W IpOorpaMMaM  MarucTparypel», IpukKa3oM MuHHCTEpCTBa
obpa3oBanus u Hayku Poccuiickoit ®@enepanuu or 09 despans 2016 r. Ne 86 «O BHeceHuu
n3MeHeHui B [lopsok npoBeeHNs roCyJapCTBEHHOM UTOrOBOM aTTeCTallK 110 00pa30BaTeIbHbIM
nporpaMMaM BBICHIET0 00pa3oBaHUS — MporpamMMam OakajaBpuara, IporpaMMaM CIIEHUAINTETa,
nporpaMMaM MAarucTpaTypbl, YTBEP)KICHHbIM NpuKa3zoM MMHUCTEpCTBa 00pa3oBaHMs M HAYKU
Poccuiickoit ®enepaunu ot 29 uronsa 2015 r. Ne 636», npukasom MuHucrtepcTtsa 00pazoBaHus u
Hayku Poccuiickont @enepanuu ot 28 anpens 2016 r. Ne 502 «O BHecenun nzmenenuil B Ilopsanok
IIPOBEJCHUS IOCYIapCTBEHHON UTOTOBOM aTTecTaluy 10 00pa30BaTeIbHBIM IIPOrpaMMaM BBICILIETO
oOpa3oBaHusi — InporpaMMam OakajlaBpuara, IporpaMMaMm CHEHMaJIUTeTa, MporpaMMam
MarucTparypsl, YTBEp)KIEHHBbIH NpukazoM MuHucrepctBa oOpa3oBaHus U Hayku Poccuiickoit
Oenepanuu ot 29 utonst 2015 r. Ne 636», penepalbHBIMU TOCYIaPCTBEHHBIMU 00pa30BaTEIbHBIMU
CTaHJapTaMH BBICIIIETO 00pa30BaHUSI.

B bunok 3 '"T'ocymapcTBeHHass wuTOroBas arrectanuss” BXOAUT 3allUTa BBIITYCKHOU
KBaJIM(PUKALIMOHHON paboThl, BKIKOYasi HOATOTOBKY K MPOLEIype 3alllUThl U IPOLEAYPY 3allUThI, a
TaKXe MOJrOTOBKAa K CIaye M claya rocyJapCTBEHHOI'O 3K3aMeHa (€CiId OpraHM3alus BKIIOYWIIA
roCy/1apCTBEHHBIN IK3aMEH B COCTAB FOCYAAPCTBEHHON UTOTOBOM aTTECTALUM).

Ha ocnose Ilopsnka npoBeneHus rocyiapCcTBEHHOM MTOTOBOM aTTeCTalU BBITYCKHUKOB
BBICIINX y4eOHBIX 3aBefeHui Poccuiickoit denepannu, yTBEp:KIeHHOT0 MpuKa3oM MuHUCTEpCTBA
oOpa3oBanus 1 Hayku Poccuiickoit @enepanuu ot 29 utons 2015 roga Ne 636, TpedboBanuit PI'OC
BO wu pexkomenmaumii IIpOOIl mo  HampaBiIeHUIO MOATOTOBKU pa3pabOTaHbl U YTBEPHKIAECHbI
TpeOOBaHUS K COAEPKaHUIO, 00bEMY U CTPYKTYpE BBIITYCKHBIX KBalU(UKaMOHHBIX padoT (BKP), a
TaKke pekoMeHaoBaHHble TemMaTuku BKP; ouenounble cpenctBa (BONpoOChl, 3alaHus U T.II.),
ucnonszyembie Ha 3amure BKP).

TpeboBanust k cofepx aHuio, 00beMy U CTPYKTYPE BBIITYCKHBIX KBATH(PHUKAIIMOHHBIX padoT,
a Takke TpeOOBAaHUS K COAEP)KAHUIO M MpPOIelype MPOBEACHUS TOCYAAPCTBEHHOIO SK3aMeHa Ha
caire

I'ocynapcrBenHas UTOTOBast aTTecTanus IIPOBOAMTCS roCy1apCTBEHHBIMU
HK3aMEHALIMOHHBIMU KOMHUCCHSIMU B LENSIX OMNPEIENIEHUsT COOTBETCTBUSL PE3YJIbTAaTOB OCBOCHHS
o0yyarolMMHUCST ~ OCHOBHBIX  OOpa30BaTeNbHBIX  HpoOrpaMM  TpeOoBaHUAM  (eaeparbHOro
roCy/1apCTBEHHOI0 00pa30BaTEIbHOTIO CTaHIapTa BHICIIEr0 00pa30BaHUs.

1.1 esan rocyrapcTBeHHOM HTOIOBOM aTTECTALIUH
Llenpio TOCYAapCTBEHHONW MTOTOBOW aTTECTALMU SBISETCS MPOBEPKA CIIOCOOHOCTH M TOTOBHOCTH
BBIMYCKHHKA BBIMOIHATH MpodeccHoHanbHbIe 3a/1auM B chepe mpodhecCHOHATIBHON 1eATEeNbHOCTH U
COOTBETCTBHUSl €r0 MOJATrOTOBKM TpeOoBaHUAM, 3asBieHHbIMH B macnopte OOIl BO. B pamkax
TOCYJapCTBEHHON HMTOTOBOW aTTECTAllMU TPOBEPSETCS YPOBEHb CHOPMHUPOBAHHOCTH CIIETYOITHX
pe3ybTaToB 00yueHus, 3asaBaeHHbIX B OIl:

YHUBepcalbHbIe KOMIIETEHIINN YCTAHOBJICHHBIC TIPOTPAMMOi OaKkallaBpHara:

VYK-1. CnocobGeH ocymecTBIsATh MOMCK, KPUTHUECKUN aHalIW3 M CUHTE3 HH(OpMaluy,
NPUMEHSTh CHCTEMHBIN TIOJIXOJT JJISl PEIICHUS TIOCTABJICHHBIX 3a7ad,

VYK-2. CnocobeH omnpeaensaTb Kpyr 3ajad B paMKax ITOCTAaBJICHHOW IIeNd U BbIOMpPATh
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ONTUMAJIBHBIE CIIOCOOBI MX PELICHMS, MCXOIS W3 JCUCTBYIOUIMX IPABOBBIX HOPM, MMEIOLIMXCS
PECYPCOB U OTPAHUYCHUM;

VYK-3. CnocobeH ocCymecTBIsATh COLMAIBHOE B3aUMOJCHCTBHE U PEaM30BBIBATH CBOIO
pOJIb;

YK-4. CnocobeH ocCymecTBISATh AETOBYI0 KOMMYHUKAIIMIO B YCTHOM M NHCbMEHHOU
dbopmax Ha rocygapcTBeHHOM s3bike Poccuiickoit denepariuu 1 ”HOCTpaHHOM(BIX) S3bIKe(ax);

YK-5. CnocobeH BOCTIpHHUMATh MEKKYIBTYPHOE pa3HOOOpa3ue oOIecTBa B COIHAIBHO-
HUCTOPUYECKOM, 3TUYECKOM U (pritocohcKOM KOHTEKCTaX;

YK-6. CriocobeH yrpaBisiTh CBOUM BPEMEHEM, BBICTPAaUBaTh M PEAIN30BBIBATH TPACKTOPHIO
caMOpa3BUTHS Ha OCHOBE MPUHLIUIIOB 00pa30BaHUs B TE€UEHHUE BCEH )KU3HU;

YK-7. CnocoGeH moaaepXuBaTh JOJKHBIM ypOBEHb (PU3UYECKON MOJITOTOBICHHOCTU IS
oOecrnevyeHus MOJHOIEHHON COLMaIbHON U MPOodeCCHOHANBHON e TeIbHOCTH;

VK-8. CnocoGeH co3aBaTh U MOAJIEPKUBATh O€30MACHBIE YCIOBUS JKU3HEACATEIBHOCTH, B
TOM YHCJIE ITPU BO3HUKHOBEHUU YPE3BBIYAIHBIX CUTYAIIU.

Ob6menpodeccnonajibHble KOMIIETEHIIUN:

OIIK-1. Cnocoben aHamu3upoBaThb U HWHTEPIPETHPOBATH PE3YIbTAThl XUMHYECKHX
HKCIIEPUMEHTOB, HAOIIOICHUN 1 U3MEPEHUH;

OIIK-2. Crioco6eH MpoBOANTH C COOIFOACHUEM HOPM TEXHUKH O€30MAaCHOCTH XUMHYCCKHUI
HKCIEPUMEHT, BKJIIOYAsi CUHTE3, aHAJIN3, U3YYEHHE CTPYKTYpPbl U CBOMCTB BEIIECTB U MaTEpUAIOB,
MCCJIEIOBAHKE MPOLIECCOB C UX YYaCTHUEM;

OIIK-3. CnocobeH NMpUMEHSTh PACYETHO-TEOPETHUUECKUE METOJbI JJIsi W3Y4YEHMsI CBOWCTB
BEIIECTB U MPOLIECCOB C UX YYaCTUEM C HCIOJIb30BAaHUEM COBPEMEHHON BBIUMCIUTEIbHON TEXHUKH,

OIIK-4. CriocobeH miaHupoBaTh pabOTHl XMMHUYECKOW HAIPaBICHHOCTH, 00pabaThiBaTh U
UHTEPIPETUPOBATh IOJIYUYCHHBIE PE3YNbTaThl C HCIOJB30BAHHEM TEOPETHUECKUX 3HAHUU U
NPAaKTUYECKUX HABBIKOB PEIICHHSI MAaTEMAaTHIECKUX U (PU3NIECKUX 3a/1a4;

OIIK-5. CrnocobeH UCHONB30BaTh  CYIIECTBYIOIIME MPOrpaMMHBIE TMPOAYKTHI U
nH(pOpMalOHHbIE 0a3bl JaHHBIX I pPELIeHUs 3aa4 NPOoPECCUOHATBHON IEATENbHOCTH C YUYETOM
OCHOBHBIX TpeOOBaHUI MH(OPMAIIMOHHON 0€301acHOCTH;

OIIK-6. CrniocobeH TpeAcTaBiIsITh PE3yJIbTaThl CBOEW pabOThl B YCTHOM U MHCHMEHHOM
¢dopme B COOTBETCTBUHU C HOPMaMHU U MPaBUIIaMH, IPUHATHIMU B TPO(PECCUOHATBHOM COOOILECTBE.

IIpodeccnonanbHbIe KOMIIETEHIIUM:

MKC-1 CnocobGeH BbIOUpATh U UCIOJIB30BATh TEXHUYECKUE CPEICTBA M METOJbI MCIIBITAHUH JIJIs
pEIIECHHS UCCIIEIOBATEIbCKUX 3a/1a4 XUMUYECKON HApaBIeHHOCTH, TTOCTABIICHHBIX CIEIHATNCTOM
0oJiee BBICOKOW KBanH(pUKALINY;

IMKC-2. Crnoco0OeH ocCymecTBIsATh MPO(hecCHOHATBHYIO JACSITEILHOCTh B COOTBETCTBUU C
HOPMAaTHUBHO-TIPABOBBIMU aKTaMH B chepe 00pa3oBaHMs U HOPMaMHU MPOPECCHOHATBHOMN ATHKH;
IMKC-3. CrocobeH MpOEKTHPOBAaTh M OCYIIECTBIIATH HANPaBICHHBIA CHHTE3 HEOPTaHUYECKHX
COCJIMHECHUN C TIOJIG3HBIMH CBOWCTBAMH TIOJ] PYKOBOJCTBOM CIICI[HAIUCTa Oo0Jiee BBICOKOH
KBaATH(UKAIIH;

IMKC-4. CriocoOeH UCIoJIb30BaTh COBPEMEHHbBIE 3KCIIEPUMEHTAIbHBIC METO/BI JUIsl YCTAHOBIICHUS
CTPYKTYPBl M HCCIICOBAHUS PEAKIIMOHHONW CIIOCOOHOCTH HEOPTaHWYECKUX COCTUHEHUN IO
PYKOBOJICTBOM CIICIUATHCTA 00JIee BEICOKOH KBATU(UKAIIH.

1.2 CtpykTypa rocygapcTBEHHON UTOTOBOM aTTeCTALINHU:

[TonroroBka K cjaue u cjaya rocyJapCTBEHHOTO 3K3aMeHa

[lpencraBieHne  HAy4yHOro  JIOKJiIaga 00  OCHOBHBIX  pe3yiabTaTax  IOATOTOBIIEHHOH
KBaJIM(DUKAIIMOHHOM paboThI

B pe3synbrare acnupaHT A0KEH OBJIAJETh CIEAYIOIUMHA KOMIETEHIUSAMU:



1.3. O6nacte npodeccrnoHaNBbHOM IeATETPHOCTH BBITYCKHUKA BKIIFOUALT:

- HayYHO-UCCIIEIOBATEILCKYIO0 pab0Ty, CBA3aHHYIO C MCIIOJIb30BAaHHEM XUMHUYCCKHUX SIBICHUN
U TIPOLIECCOB;

- MIEIATOTHYECKYIO JCSITEITbHOCTH.

1.4. O0bexTamMu IPOPECCUOHATBHON IESATEILHOCTH BBIITYCKHHUKOB, OCBOMBILIUX POTPaMMy
OakanaBpuaTa SIBJISIOTCS:

XUMHAYECKHE JJIEMEHTBI, IMPOCTHIE MOJICKYJIBI M CJIOXHBIC COCIUHEHHS B Pa3IMYHOM
arperaTHoM COCTOSIHUU (HeOpI‘aHI/I‘-IeCKI/Ie " OpTraHNYCCKUC BCHICCTBA U MATCpHAJIbl HAa UX OCHOBG),
MOJyYCHHBIE B pe3yJbTaTe XUMHUYECKOTOo CHHTe3a (J1a00paTOpPHOTO, MPOMBIILICHHOTO) WU
BBIACJICHHBIC U3 MTPUPOIHBIX 00BEKTOB.

1.5. Bemmycknuk no HampaiieHut0 moarotoBku 04.03.01 Xumusi roTOBUTCS K CIEAYIOIIUM
BHJIaM PO ECCUOHAIBHON JIEATETLHOCTH:
Hay4HO-UCCIIEI0BATENbCKAS;
reaarornyeckast.

1.6. BeinyckHuk mno HanpasieHutro noAarotoBku 04.03.01 Xwumus pomkeH pemarb
clenyroImue NpoPecCHOHaIbHBIC 3aJa4yd B COOTBETCTBHH C BHJIAMH NPO(ecCHOHATBHON
eITEIbHOCTH:

HAYYHO-HCCJIe0BATEIbCKASA A€ TeJIbHOCTh:

BBITIOJTHEHUE BCIIOMOTATENbHBIX MPO(ECCHOHANBHBIX (YHKIHH B HAy4YHOW AESITENbHOCTU
(ToAroTOBKAa OOBEKTOB HCCIICJIOBAHMA, BHIOOp TEXHHYECKHUX CPEICTB U METOJOB HCIBITAaHUH,
MPOBEJICHUE SKCIIEPUMEHTAIBHBIX HCCIEI0BAaHUH 110 33JaHHON MeToauKe, 00paboTKa pe3ynbTaToB
HKCIIEPUMEHTA, TTOATOTOBKA OTYETA O BHITIOJHEHHON padoTe);

nmeaarornyeckas AesiTeJIbHOCTD:

MOATOTOBKA YYEOHBIX MAaTEpPUAJIOB U MPOBEACHUE TEOPETUUECKUX U JIAOOPATOPHBIX 3aHITHI B
00pa3oBaTeNbHbBIX OpraHU3aIIX 00IIET0, CPEeAHETO MPOPEeCcCHOHATBHOTO 00PA30BaHMS.



2. TOCYJAPCTBEHHBIN DK3AMEH — PEKOMEHJAIIAM 11O MOATIOTOBKE U
CIAYE ODK3AMEHA, IEPEUEHDB BOITPOCOB, IUTEPATYPA, KPUTEPUU OLHEHKHU
PE3YJBbBTATOB CAAYU TOCYJAPCTBEHHOI'O OK3AMEHA
l'ocynapctBenHbIl HKk3aMeH 1o HampasieHuto noarotoBku 04.03.01 - "Xwumuga" npoBoauTcs B

YCTHOH (opme.
[lepen rocynapCTBEHHBIM JK3aMEHOM IHPOBOAMUTCA KOHCYJIbTUPOBAHHME OOYYAIOIIMXCS IO
BOIIPOCAM, BKJIIOYEHHBIM B IIPOrPaMMYy FOCYJapCTBEHHOTO HK3aMEHa.

KomnieTeHIu 1 niepedeHb BOMPOCOB TOCYJAPCTBEHHOTO dK3aMEHA 10 HAIPABIICHUIO TIOJTOTOBKU
04.03.01 - Xumust / Opranudeckass XUMHUs

Haumenosanue komnerennun: OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6

JIMCUUIIIUHBI 00s3aTeIbHON YacTH:

HanmenoBanue agucuuminiel - Heopranuueckas Xumust

Bormpoc 1: Bomopoa. PactipoctpaneHHOCTh 1 popMa HAXOKICHUS B TIPUPOIE, MTOTYICHHE. Y CIIOBUS
oOpa3oBanus u cyuiecrsoBanust nonoB H+, H3O+ u H-. ux B3aumopeiictsue ¢ Bogoii. Bomopoanas
CBSI3b.

Coneprkanue Borpoca

1. Bonopon B npupoae. M3oronsl Bonopoaa. BajieHTHBIE BO3MOKHOCTH aTOMa U XapaKTEPHbIE
creneHu okucienus. Monekyna H2.
2. [Tonyyenune Bomopoma. PdusMyeckne W XUMHUYECKHE CBOMCTBA IIPOCTOIO BELIECTBA.

PactBopenue Bomopoga B MeTaiax. ATOMapHbI BOAOPOJ, €ro MOJy4YeHHE M peaKIHMOHHAs
CIIOCOOHOCTb.

3. KoBanentnsie coenunenus Bomopoaa. Mouwst H+ u H-, ux B3aumoneicTBuEe ¢ BOJOM.
Bonopoanas cBsi3b, IpU4MHBI €€ 00pa30BaHMs, CIIOCOO OMUCAHUS.

Bonpoc 2: Kucnopon. PacmpoctpaneHHocTh W (popma HaxXOXIEHHS B TMPUPOJE, IMOTYUYCHHUE.
®dusnyecKue 1 XUMUUECKHE CBOMCTRA.

Copepxanue BoIpoca:

1. [Tonoxxenne B mnepuogumyeckoil cucreme. Kucinopox B mpupoge. M3oTomsl Kucmopona.
BaneHnTHple BO3MOXKHOCTH aTOMa M XapaKTepHble CTeMeHH OKucieHus. Monekyna O2.
[Tapamarnetusm xkucinopoaa. Ilomydenue kucinopoga. Pu3ndeckue W XHUMHUUYECKHE CBONCTBA
MPOCTOTO BEIIECTBA. AJUIOTPOMUS KUCIOpoa, 030H. O30H B aTMocdepe.

2. B3aumopeiicTBue Kuciopoja ¢ BOJOPoAOM. MeXaHu3M peakliid BOAOPOJa C KUCIOPOIOM.
CoenuHeHUs KHUCIOpOoJa € BOJOPOJAOM, THAPOKCUII, BOJA, Mepokcul Boaopoaa. [lomyuenue wu
cBOMcCTBa mepokcuaa Bojaopona. H202 kak okuciuTenb M Kak BOCCTaHOBUTENb. [IpuMeHeHwue
MepoKCcua BOJAOPOIa.

3. CocrosiHus Kuciaopoaa B ero coenuHeHusx. Okcuipl 1 ux kinaccudukamus. [lepoxcuasr u
nepokcugHas rpynnupoka. HMower O2-, 022-, O2-, O3-. Cynepokcuabl, O30HUIBI, HX
B3aUMO/ICVCTBUE C BOJIOM.

Bompoc 3: IlonyueHue u cBoiicTBa mnepokcuaa Bojopoaa. OKHCIMTENIbHO-BOCCTAaHOBUTEIbHBIE
cBoiictBa. [Ipumenenune. Monsr O2-, 022-, O2-, O3-. Cynepokcuabl, MePOKCUIA, O30HUIBI, UX
B3aWMO/JICVICTBUE C BOJIOM.

Coneprkanue Bompoca:

1. B3aumopeiicTBue Kuciaopoja ¢ BOJOPOAOM. MeXaHu3M peaklid BOAOPOJa C KUCIOPOIOM.
CoeauHeHHs KUCIOpOJa C BOAOPOAOM, TMAPOKCWI, BOJa, Iepokcup Boaopona. llomyuenue u
cBoiicTBa mepokcuaa Bojopoja. H202 kak OKHCIWTENb M KaK BOCCTaHOBUTENb. [IpuMeHneHue
NIEPOKCH]IA BOJIOPOAA.

2. CocrosHus kuciopoaa B ero coenuHeHusix. Okcuabl U ux kinaccuduxamnus. Ilepoxcuas u
nepokcugHas rpynnupoka. HMoner O2-, 022-, O2-, O3-. Cynepokcuabl, O30HUIBI, HX
B3aMMOJICHCTBHE C BOJOH.



Bompoc 4: O6miast xapakrepuctrka 3neMeHToB VII rpymmbl. XuMu4eckrue CBONCTBA: OTHOIICHHE K
BOJIE, IlIeJI0YaM, MeTajulaM, HemeTalliaM. ["amoreHupl: OCHOBHBIE, aM()OTepHbIE, KUCIOTHBIE.
Coneprkanue Bompoca:

1. O6mas xapakrepuctuka rpynmnsl. CTpoeHHe 3JeKTPOHHBIX 000JI0Y€K aTOMOB, MOTEHIIUABI
MOHM3ALUU, CPOJCTBO K JIEKTPOHY.
2. BanenTHble BO3MOKHOCTH aTOMOB U XapaKTepHbIE CTeNeHn okucieHus. [IpocTeie BemiecTna,

xapakTepuctuku mojekyn Hal2.

Bompoc 5: CoeauHeHusi rajgoreHOB C BOJOPOAOM. XapakKTep CBSI3U U 3JIEKTPOHHOE CTPOEHHE
mosiekyn HHal. Mertonpl nonydenus. Pu3nueckue M XHMHUYECKHE CBOWCTBA. [ aloreHubI
METaJIIOB.

ConeprkaHue Bompoca:

1. CoenuHeHus ¢ BOAOPOJIOM. OHEPreTHMYECKHE XapaKTepUCTHKH, XapakTep CBsI3U U
NIeKTpOHHOE cTpoenne wmojnekyn HHal. Meroapl monydenuss W (U3NYECKHUE CBOMCTBA
raJIorT€HOBOIOPOIOB.

2. KucnoTHble 1 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, PEAKIIMOHHAS! CTIOCOOHOCTb.

3. ["anoreHuAHBIEC HOHBI U UX COCTOSIHUE B BOJIHBIX PACcTBOpPAax. [ aloreHu 1b METaioB.
Bonpoc 6: Okcuibl 1 OKCOKUCIOTHI TaoreHoB. O0Iue MPUHIMITEI UX MOTyYSHHUS] U XUMUYECKHE
cBoricTBa. OCOOCHHOCTH XJIOPHOH M HOJTHOM KUCJIOT.

Coneprkanue Bompoca:

1. Oxcunibl 1 OKCOKHCH0ThL. OO0111as XapaKTepUCTHKa OKCUI0B: CTPOEHUE MOJIEKYJI, XapaKTep U
sHeprus cBsa3u. [lonydyenne u XuMu4eckue CBOMCTBAa OKCHIOB. Y CTOMYHUBOCTD OKCHJIOB.
2. OcobeHHocTH coeuHEeHuM ¢Topa M Homa ¢ KUCIOpoAOM. Peakuuu OKCHIIOB C BOJOH.

OKCOKHUCJIOTBI TaJOr€HOB; CTPOCHUE MOJEKYJ, XHMHUYECKHE CBOWCTBA, METOJbI IOJTyYEHUS.
OCcoOCHHOCTH XJIOPHOM M HOJTHOM KHCTIOT.

Bompoc 7: WuTepramorennabl XHMHYECKUE CBOWCTBA M METOABI IMOJYy4YEHHUs. Y CTOWYHMBOCTH
(GTOPUIOB U XJIOPUIIOB.

Coneprkanue Bompoca:

1. CoenuHeHus rajoreHoB JApPYr ¢ APYroM. XHMHUYECKHE CBOMCTBA U METOJBI MOJIYyYEHHS.
BzaumonaericTBre ¢ BOJIOM.
2. OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIUM TaJOM€HOB U MX COEIMHEHHH B BOJHBIX

pactBopax. B3anmopaeiicTBue MPOCTHIX BEIIECTB C BOJOM, KHCIBIMU W IIEJIOYHBIMH PAaCTBOPAMMU.
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COETUHEHUN.

Bonpoc 8: OOmast xapakrepuctuka snemeHToB VI rpymmel. T'mapunel tuna H2D. Metoabt
MOJIyYEHUSI U OCHOBHBIE XMMUUYECKHE CBOMCTBA XaJIbKOT€HOBOJOPOI0B. XaJIbKOI'€HU/ Il METAIJIOB.
Conepxanue Bompoca:

1. O6mras xapaktepuctuka rpymnmbsl. CTpoeHHE JEKTPOHHBIX 000J0YEK aTOMOB, MOTECHIIMAIIBI
WOHM3AIMH, CPOJCTBO K JIEKTPOHY.

2. BanenTHble BO3MOKHOCTH aTOMOB U XapaKTepHbIE CTeTIeHN OKucieHus. [IpocTeie BemecTsa,
LIENIOYEYHBIE CTPYKTYPBI, XapaKTEPUCTUKH MOJIEKYT X2.

3. CoennHeHns ¢ BOAOPOJOM. DHEPreTHUEeCKHe XapaKTePUCTUKH, XapaKTep CBA3M U CTPOCHUE
mosiekyn H2X. Meroabl noiydyeHUss U1 OCHOBHBIE XMMHMUYECKHE CBOICTBA XaJIbKOTE€HOBOJOPOJIOB.
XaJabKOT€HUTHBIE HOHBI U X COCTOSIHUE B BOJHBIX pacTBOpax. XaJlbKOTE€HHU/Ibl METAJUIOB.

Bompoc 9: Oxkcuapl 1 OKCUKHCIOTHI XalbKOTeHOB. CTpPOEHHE M XapakTep CBA3M B OKCHJAX U B
okcukuciaorax. Ilomyuenme u xumuueckue cBoHCTBA. OKCHKUCIOTBI CEpPbI: NPUYMHBI KX
MHOT000pa3us, Kinaccudukamms, XUMHUECKHUE CBOICTBA.

Coneprxanue Bompoca:



1. Oxcubl 1 OKCOKHCTOTHL. OOI1ast XapakTeprCTUKa OKCHJIOB: CTPOSCHHE MOJICKYJI, XapaKTep
CBSI3U, SHEPreTHKa.

2. [Tonyuenne n xummueckue cBoiictBa okcuoB X02 u XO3. Kucnorst H2X03 u H2XO4:
CTPOCHUE MOJIEKYJ, XMMUYECKHE CBOWCTBA, METOJbl NodydeHus. OcOOEHHOCTH CEICHOBOH U
TEJULyPOBOU KHUCIIOT.

3. OKCOKHMCIIOTBI ~ Cepbl: MPUYMHBI HX MHOrooOpasusi, KilacCU(pUKalMsi, CTPOCHUE WU
XUMUYECKHE CBOMCTBA.

Bompoc 10: I'amorenuasl 31eMEHTOB XaJabKOT€HOB. MeTo/1bl MOJyYEeHUs] 1 XUMUYECKUE CBOWCTBA.
OKCOXJIOpUIBI CEPBI, TUOKCOXIIOPHJT CEPBI UX THIIPOJIN3.
Coneprkanue Bompoca:

1. lanorennapl. DOpMbI CYIIECTBOBAaHUA M CTPOCHUE MOJEKYJd. MeTOoabl TONy4YeHHUS U
XUMHYECKHUE CBOUCTBA. B3anMoneicTBrE raToreHnaoB ¢ Boaoil. OKcorajoreHuabl.
2. OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMUA XaJIbKOT€HOB M HMX COCIUHEHUH B BOJHBIX

pactBopax. B3anmoneiicTBHE MPOCTHIX BEIIECTB C BOJAOM, KUCIBIMH M IIEIIOYHBIMU PACTBOPAMH.
OKHMCIHUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA COEIUHEHUN.

3. lNanorenuasl. @OpMBI CyIIECTBOBAHMS M CTPOCHHE MOJIEKYJ. MeToasl IONYy4YeHUs |
XUMHUUYECKHE CBOMCTBA. B3auMonelicTBre rajJoreHu0B ¢ Bo1oi. OKCorajJoreHusl.
4. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIMM XaJIbKOI€HOB M MX COEAUHEHMH B BOJHBIX

pactBopax. B3aumojneiicTBUEe MPOCTHIX BEIIECTB C BOAOM, KUCIBIMUA U IIETOYHBIMU PACTBOPAMHU.
OKHUCITUTETBHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COCTMHEHUH.

Bompoc 11: O6miast xapaktepuctuka 31eMeHToB V rpynnsl. I'napunst 32H3, MeToap! nony4yeHus u
xumudeckue cBoictBa. Comu ammonus, (pochoHHs. AMMHMAKATBl, aMHJbl, UMHUJIbI, HUTPUIBL,
docduabl. A30THCTOBOIOPOIHAS KHCIOTA U a3UJIbI.

Cogepxanue BoIpoca:

1. O6mras xapakrepuctuka rpymnmbsl. CTpoeHHE JEKTPOHHBIX 000J04YEK aTOMOB, MOTEHIIMAIIBI
MOHM3AINH, CPOACTBO K 3JeKTpoHy. I[Ipocteie BemiectBa, amnorporus. OcoOeHHOCTH a3oTa.
CoennHeHus ¢ BOJIOPOIOM.

2. XapakTep CBSI3HM, SHEPreTUYECKUE XAPAKTEPUCTUKU U cTpoeHue Moiekyn XH3. Mertonabl
MOJIyuyeHUs! U OCHOBHBIE cBoMcTBa coennHennit XH3. Conu aMmmonus u pochonus.
3. AmMMmuakatel. AMuael, uMuabl, HUTpuAbL. Dochuasl. Coenunenuss X2H4, ux crpoenue u

cBoicTBa. ['mapokcunaMuH. A30THCTOBOAOPOIHASI KUCIOTA U a3UIBI.

Bompoc 12: Oxkcunabl 1 OKCHKUCTOTH a30Ta — a30THOBATHCTAs], a30THCTAsi M a30THAsI KUCJIOTA, UX
CTpoeHue, cBoiicTBa. HUTpuabl, HUTpPATHI.

Coneprkanue Bompoca:

1. Oxcunbl M OKCOKMCHOTHL. OOmas xapakTepucTuka okcuiaoB. Oxcuibl azora. Dopmel
CYILECTBOBAaHMsI, CTPOEHUE U SHEPTEeTUKA MOJIEKYJ. MeTO/ bl OIy4eHHs OKCUOB a30Ta.

2. OKCOKHCIIOTBI a30Ta - a30THOBATHCTAs, Aa30THUCTash M a30THAs KHUCIOTBI, UX CTPOEHUE,
CBOICTBa U METO/IbI MTOJIy4YEHHUS, HUTPUTHI U HUTPATHL. TepMUUYECKOE pa3IoKEeHNE HUTPATOB.

3. Oxcunpl dpocopa u Apyrux snemeHToB rpynmnsl: X406 u X4010, ux noiaydeHue, CTpoeHHe
u coiictBa. Ocobennoctu B3aumozeiictaust P406 u P4010 ¢ Bonoit. 3. Okcokucnotsl ¢pocdopa u
ero ananoroB. CTpoeHue 1 cBoicTBa KUCIOT (hocdopa.

Bonpoc 13: Oxcuasl 1 oKcUKHCHOTH pocdopa. Mera-, nu (nmapa)- u noaudochopHble KUCIOTH U
ux coiu. Ilomydenue, crpoenue, cBoiictBa. OxcuraigoreHuas! ¢ocdopa. docdatel. DocharHbie
yIoOpeHusl.

Coneprkanue Bompoca:

1. INanorennapl. OOmas xapakTepucTHKa, (OPMBI M CTpOCHHE MOJIeKyll. ['amoreHusl a3ora.
Tpu- n nenraranoreHuab! pocdopa U ero aHanoros. Meroibl HOTyYEHUS U XMMHUECKHUE CBOMCTBA.
BsaumonerictBue ¢ Bogoi. BzaumozeiicTBue raoreHn10B ¢ okcugamMu. OKcoraaoreHuabl.



2. Cynppuasl. DopMbl U cTpoeHHE MOJEKyl. llomydeHue W XUMHYECKHE CBOWCTBA.
THOKHCTOTBL.

3. KommiekcHbie coequHeHusl.

OKHMCIHUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B pacTBOpax. B3zanMoaeicTBue MpPOCTBIX BELIECTB C
BOJIOM, KUCJIBIMU U ILEJIOYHBIMU pacTBOpamH. BoccTaHOBIIEHHE HUTPAaTHOTO MOHA B Pa3iMYHBIX
cpenax. OKUCIUTENbHbIE U BOCCTAHOBUTEIbHBIE CBOMCTBA coeuHEeHUN dochopa 1 ero aHamoros.
Bompoc 14:  OOmast xapakTepuCTHKa 3JIEMEHTOB MOATPYNIBl yriepona. [IpocTeie BeriecTsa,
aiorponusi. Heopranmueckas xumus yriaeponaa. Kapounel, kapOonatsl, cepoyriepos. CoenuHenus
C a30TOM: IIMOH, AULIMOH, CUHUJIbHAS KUCJIOTA.

Copaeprxanue Bompoca:

1. Oo6mas xapakrepuctuka rpynnbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YE€K aTOMOB, MOTECHIIUAIBI
MOHM3AINH, CPOJCTBO K 371eKTpoHy. [IpocThie BemecTBa, amtoTponus. OCOOEHHOCTH a30Ta.
2. CoenuHeHus ¢ BOJIOPOJOM. XapaKTep CBSI3H, YHEPTETUUECKHUE XapPAKTEPUCTUKUA U CTPOCHUE

Mosiekyn XH3. Metoabl monydeHusi 1 OCHOBHbIE cBoiicTBa coeauHenuniit XH3. Conu amMmmoHus u
dochonns. AmMmuakatsl. AMuabl, uMHUAbL, HUTpUAbL. Dochuasl. Coenunenust X2H4, ux crpoenue
M CBOMCTBA.

3. IMaapokcunamMuH. A30TUCTOBOAOPOIHASI KUCIOTA U a3U/Ibl.

Bompoc 15: Kpemuuit. Oxcuasl. Kapu u ero mogudukannu. KpeMHueBble KUCIOTHI U CUITHKATHI.
CocraB mpocToro crekjia U ero mnoiydyeHue. l'amorenunpl kpeMHus. CoeMHEHUs C a30TOM HU

dochopom.

Coneprkanue Bompoca:

1. Oxcuapl u ruapokconpounsBoanbie. O6mas xapakrepuctuka okeuoB XO u XO2. Kapi u
ero moaudukanuu. Mzmenenue cBoiict okcuaoB XO u XO2 B psny Si — Pb.

2. KpemuueBbie KuciaoTsl U cHIIMKaThl. OKCO- U THAPOKCOMOHBI aHAJIOTOB KPEMHHSI.

3. Comm oJ10Ba M CBUHIIA, UX PACTBOPUMOCTH M THIPOJIU3.

Bompoc 16: OOmas xapakTepuCTHKa 3JIEMEHTOB MOATPYIIbl 0opa. CoeMHEHUS C BOJOPOIOM.
bopan u nubopan. ['mapuibl amrOMUHUS.
Coneprkanue Bompoca:

1. O6mas xapakrepuctuka rpynmnbl. CTpoeHHe 3JEeKTPOHHBIX 000JI0Y€K aTOMOB, MOTEHIIUATBI
WOHHU3ALMH, CPOACTBO K 3JIEKTpOoHY. [IpocThie BeliecTa.

2. Coenunenus ¢ BojoponoM. bopan u nubopan. @DopMbl U CTPOCHHE MOJEKYIL
TpexueHTpoBbIE IIEKTPOHHO-IE(PHUITUTHBIE CBSI3U B MOJIEKYJIaX OOPaHOB.

3. I'mapuasl amrOMUHKS U €r0 aHAJIOroB. B3anMoielieTBre ¢ BOJIOM.

Bompoc 17: Oxcunpl snemenToB noarpynmnsl 0opa. Kucnorsl 0opa. Meta-, TeTpa-, opToOapartsl.
I'mapatHbie GOpMBI OKCHI0B ATFOMUHUS. AMPOTEPHOCTb THAPOKCOPOPM. ATFOMUHATEI.
Coneprkanue Bompoca:

1. Oxkcuabl M TUAPOKCONMpPOM3BOAHBIE. OOmIas  XapakTepUCTHKA  OKCUAOB. DOpMbI
CYIIECTBOBAaHWHU U CBOMCIBA.
2. Kopynn, ero okpamenusie gopmbl. CtexioBanne B203. Kucnotsl 6opa. Mera-, Terpa-,

optobopatel. ['mapatHeie ¢GOPMBI OKCHIOB QJIIOMHUHHUS UM €ro a”ajioroB. AmMMOTEpHOCTH
THUAPOKCOPOPM.

Bompoc 18: T'anmoreHuapl 31eMEHTOB MOATpYHIbl Oopa. dopMa CyIIeCTBOBAHUS W CTPOCHUS
MOJIEKYJI. JIuMepu3aius TpUraioreHu10B. MeToapl TOJIyYeHHS, XapaKTepHbIE CBOMCTRA.
Coneprkanue Bompoca:

1. lanorenmapl. OOmas XxapakTepuCcTHKa, (OPMBI CYIIIECTBOBAHUU WM CTPOCHUE MOJIEKYIL.
Jumepuzauuu  TpUranoreHu10B. MoHoramoreHupl. MeToabl  MOJIy4YeHUs  Tallar€HUOB,
XapakTepHbIe CBOMCTBA. [ MIpOIN3 rajloreHu10B.

2. XanbkoreHuibl. @opmbl cyliecTBOBaHUs U CTpoeHHe. ['MApOIN3 XaIbKOT€eHU10B.



Coenunenus AIIIBV. TlomympoBogHukoBbie cBOCTBA. OCOOCHHOCTH CTPOCHHS. XHUMHUYECKUE
CBOIICTBA.

3. KommnekcHpie coeaunenus. [wapuaHble M TaJION€HOKOMIUIEKCHL. [ 'MIPOKCOKOMIITIEKCHI.
ANTYKTBI.

OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMM B pacTBOpax. B3zauMozeiicTBUe MPOCTHIX BEIECTB C
BOJOM.

Bomnpoc 19: Illenoynbie u mienouyHo3eMenbHble MeTaibl. PU3NYECKUEe U XUMUYECKUE CBOMCTBA.
[Toyyenue BOAOPOAHBIX coeTUHEHHM. OKCUIBI IIETOUYHBIX METAILIOB. [IepoKkcuIbl, HAIMEPOKCHIBI
1 030HUBL. ['mapokcuapl. Conu MIETOYHBIX U IMIEJIOYHO3EMEIbHBIX METAJIJIOB.

Coneprkanue Bompoca:

1. OO6miast xapakTepucTHKa s-dyeMeHToB. lllemounple W IIEIOYHO3EMETbHBIE METaJUTbI.
CtpoeHHEe 3IEKTPOHHBIX O00JOYEK aTOMOB, MOTEHIIMAIBI WOHHM3AIMH, CPOJICTBO K JIIEKTPOHY.
[IpocTeie BeliecTBa, BOCCTAHOBUTEbHBIE CBOMCTBA. B3anmoaeiicTBre ¢ BOJOM.

2. Bonopoansie coenunenus snemMenToB | u Il rpynn. Monuble rugpuasl. Poib men04HbIX U
IIEJIOYHO3EMEIBbHBIX METAIOB B cTabuiu3anuu noHa H-. B3anMopeiicTBHe MOHHBIX THAPHUIIOB C
BOOI.

3. Oxcuapl MIETOYHBIX METaUIOB, (OPMBI, YCTOMYUBOCTH, XMMHUYECKHE CBOMCTBA OKCHJIOB.
[lepokcuapl, CyHepOKCHABI, O30HHIBI IIETOYHBIX METAUIOB. OKCHUIBI U  MEPOKCHUIBI
HIeNI0YHO3eMeNbHBIX MeTaiuioB. [lonydyenue kucnopoia yepes nepokcus 6apusi.

4. I'uppokcuapl HIENOYHBIX M LIENIOYHO3eMENbHbIX MeTaioB. Illenoun. OcobGeHHocTu
ruzipokcuaa 6epuius. JluaronansHoe cxoactso Be u Al.
S. Conu 1Ie0ouHbIX METAJJIOB, UX PACTBOPUMOCTb. ['MipaTanys HOHOB IIEJOYHBIX METAJIIOB.

HpI/I‘lI/IHBI OTCYTCTBHUA OJHO3APAAHBIX HOHOB 3JICMCHTOB II Ipyniibl B BOOHOM PpacTBOPC. Comn
EJIOYHO3CMCEIIbHBIX METAJIJIOB, UX PACTBOPHUMOCTD U THAPOJIN3.

Bompoc 20: Xwumus GmaropomHsix ra3oB. DTOpuabl, OKCOPTOPUABI, OKCHIBI M OKCOKHCIIOTHI
KCCHOHA.
Conepxanue Bompoca:

1. Oco00EHHOCTH CTPOCHHUS DIIEKTPOHHBIX 000JI0UYE€K aTOMOB, WX BaJCHTHBIE BO3MOKHOCTH.

2. @dTOpHUAbl KCEHOHA, MyTH UX MONYyYeHUS M XHUMHUYECKue cBoiicTBa. [Ipupoma XuMHUYECKHX
CBsI3H B COCTMHEHUSX OJIaropoHBIX ra30B. [ UTIEpBaICHTHBIC CBS3H.

3. BiaumopeiictBue ¢GpTopumoB kKceHoHa ¢ Bofod W mienodamMu. OKCOPTOPHUABI, OKCHUIBI U

OKCOKHCJIOTEI KCEHOHA. X MMHYCCKHE COCIMHCHUA APYTUX 6nar0poz[me Ta30B.

Bonpoc 21: OcHoBBI KOOpIMHAIIMOHHON Teopun BepHepa u coBpeMeHHbIE NpPEICTaBICHHUS O
CTPOCHUHU KOMIIJICKCHBIX COGHHH@HHﬁ.

Conepxanue Bompoca:

1. KommnnekcHsie COCIMHCHUA. FI/I)IpI/I)IHI)Ie " TaJIOT€HOKOMIIJIEKCHI.

2. I'uapoKCOKOMIUIEKCHI. AJTYKTHI.

Bompoc 22: Xumudeckast CBsi3b B KOMIUIEKCHBIX COETMHEHUSX U OCOOEHHOCTH MX CTPOESHHUSI.
Conepxanue Bompoca:

1. Peakuuu 3amenieHus JTUTAHIIOB, MX MEXaHU3MbL. MHepTHBIE W JaOUIbHBIE KOMILIEKCHI.
Brnustaue sHeprumn cTabUiIn3aiuy moJjeM JINTaHI0B Ha KUHETUKY PEaKIIMi 3aMeIeHUs JTUTaH I0B.

2. B3aumHoe BnusHue nwuranaoB. Peakuuum o0Opa3oBaHUS IIMC- W TPAHC-MU30MEPOB
Pt(NH3)2CI2. 3¢ddext Tpanc-Bnusausa. Cratnueckas ¥ JHHAMHUYECKAs TCOPUH TPAHC-BIUSHUS.

3. KucnotHo-ocHOBHbIE CBOWCTBAa KOMIUIEKCHBIX COEAMHEHUMN: pOJib 3apsAjia KOMIUIEKCA,
CTETNEHN OKUCIIEHUS IEHTPATHLHOTO MOHA U IPYTUX (PaKTOPOB.
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4, OKUCINTEIBFHO-BOCCTAHOBUTEIBHEBIE CBOMCTBA KOMIUIEKCHBIX coenuHeHnii. Crabuim3arus
BBICIIUX U HU3IIUX COCTOSIHUW OKMCJIEHUS MEPEXOAHBIX METAJUIOB JIMTAHAAMU Pa3JIMYHbIX TUIIOB.

Bompoc 23: HccnenoBanue CIUTaBOB METOAOM (DH3MKO-XMMHUYECKOTO aHaimu3a. TepMUYECKHA
aHanu3. J{uarpaMMel IIaBKOCTH, UX TUIHYHBIE (POPMBI.

Copepxanue Borpoca:

1. JlnarpaMmbl COCTOSIHUSL 2-X, 3-X KOMIIOHEHTHBIX CUCTEM.

2. TepmorpaBumeTpus

Bompoc 24: OOmias xapakTepUCTHKA 3JIEMEHTOB MOATPYIIBI XpoMa. DU3HYECKHE U XUMUYECKUE
cBoicTBa. OKCU/IbI, TAIOTCHU/IbI, XaJIbKOTEHU/IBI.

Copepxanue Borpoca:

1. OOm1ast xapakTepucTuka 3yeMeHToB. CTpoeHHe aTOMOB, BO3MOXHBIE CTETICHH OKHUCIICHUS B
coenuHeHusx. Hanbonee xapakrepubie crenenu okucienus: Cr(II1), Mo(VI), W(VI).

2. [IpocTbie BemiecTBa: (PU3MYECKHE M XUMHUYECKHE CBOWCTBA. [IpMUMHBI TYroIuIaBKOCTH
MonubaeHa u Boib(dpama. [I[pumeHeHne B crieuanbHbIX CIIaBaX. XpOMUPOBAHUE METAJIJIOB.

3. Baxneiimne OMHapHbIE XMMUYECKHE COCIUHEHMS: OKCHJIbI, TAJIOTCHUbI, XaJIbKOTCHHUIBI.
3aBUCHUMOCTh CBOMCTB OT CTEINEHU OKHCIEHUs. TepMuueckoe AUCIPONOPLUOHUPOBAHUE HH3IIUX
rajioreHn10B. KiactepHble coennHeHus.

4. businepusle U monusaepHbIe COCTUHEHHS. XPOMOBas KHUCIOTA, XpOMAThl M JUXPOMATHI.
N30- u reTeponosuKUCIOTH MOIUOACHA U BOJIb(PpaMa U UX MPOU3BOIHEIE.

Bompoc 25: XpomoBasi Kuciora, Xpomarsl, TuXpoMathl. M30- 1 reTepornoMKUCIOTH MOJTUOACHA 1
BoJIb(pama.

Coneprkanue Bompoca:

1. busgepubie U nonuAnepHbIE COECAUHEHUsA. XPOMOBas KHUCIOTa, XpOMAaTbl U AUXPOMATHI.
N30- 1 reTeponosuKUCIOTH MOIUOACHA U BOJIb(PpaMa U UX IMPOU3BOIHEIE.

2. KomrnekcHbie coenuHeHusi. AKBa- UM TUIPOKCOKOMILIEKCH. MHOroobpasue KOMILIEKCOB
xpoma (III).

Bompoc 26: O0uias xapakTepucTUKa 3JIEMEHTOB MOATPYIILI Maprania. MHoroodpasue creneHeu
okucneHus. Pusnueckue U XUMuieckue cBoucTBa. OKCUAbI, FaIOT€HHIbl, XaIbKOTCHH/IBI.
Coneprkanue Bompoca:

1. OOmass xapakrepucTuka osyneMeHToB. CTpoeHue aTroMoB. MHoroobpasue cTeneHen
okucneHus. SlnepHblii cuHTe3 TexHenus. IIpocTele BemiecTBa: (U3MYECKME M XMMHUYECKHE
cBoiicTBa. [Ipumenenue.

2. Baxuelimme OMHapHbIE XMMHUYECKHE COCTUHEHMS: OKCHJbI, TaJOr€HHU/bl, XaJIbKOI'€HUIbI.
KitacrepHble coeqMHEHUS PEHUSL.

Bompoc 27: VYcroitunBble KaTHOHHBIE M aHMOHHBIE ()OPMBI MapraHila B BOJHBIX pacTBOpax.
MaprannoBas kuciaota. OKHCIUTENBHBIE CBOMCTBA IEPMAHIAHATHOTO NOHA B KUCIIOM, IIEJI0YHON U
HEUTPAJIbHOM Ccpeax.

Conepxanue Bompoca:

1. XuMUS BOJHBIX PacTBOPOB. Y CTOWYMBBIE KATHOHHBIE U aHUOHHBIE (POPMBI. Y CTOMYUBOCTH
KaTHOHOB Mn2+ B BOAHBIX pacTBOpax. MapraHuesas KUCJIOTa.
2. OxucauTeNnpHbIE CBOMCTBA NEPMAHTaHATHOTO HMOHA. YCTOWYMBOCTH ITPOM3BOJHBIX PEHUS

(VII). KommiekcHbIe COeTUHEHHUS.
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Bonpoc 28: OOmas xapakTepuCTHKa 53JEMEHTOB MOATPYNNbI jkene3a. CTpoeHue aTromoB,
BO3MOXKHBIE CTENEHU OKHUCICHUsA. DPU3MUECKHue M XUMHUYecKue cBoicTBa. OKCH[bI, TaJOreHU[B,
deppathl, XaaTbKOTEHHU B Y CTOMYMBBIE KATHOHHBIE U aHHOHHBIE PopMbl. ['Haponns comneil xenesa.
CopneprkaHue Bompoca:

1. OOmiast xapakTepucTuKa 3y1eMeHToB. CTpoeHHEe aTOMOB, BO3MOXKHbIE CTETIEHU OKUCIICHUS B
coeuHeHusX. I[loHMKeHHe BBICHIMX M XapaKTEPHbIX CTENEHEH OKMCIEHUS IO CPABHEHUIO C
MOATPYIIION Maprasiia.

2. IIpocThie BemiecTBa: GU3MUECKUE M XUMHUECKUE CBOMCTBA. Pousib kene3a U ero CiuiaBoB B
uctopuu nuBuian3anuu. CoBpeMEHHbIE IPUMEHEHHSI METAJIJIOB TPHUAJIbl JKeie3a U CIUIABOB Ha UX
OCHOBE.

3. Baxxueiime OMHapHbIC XUMUYECKHE COCTUHEHUS: OKCHUJIBI, TAJIOTCHU/IbI, XaJIbKOTCHH/IBI.

4. XuMUsl BOAHBIX PACTBOPOB. Y CTOMUMBBIE KATUOHHBIE M aHUOHHBIE (hopMBbI. [ naponu3 comneit
xKeesa.

5. Kommnekcusie coeauHenus. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA KOMIUIEKCOB

Fe(Il) u Fe(Ill), Co(I) u Co(Ill). MHOroOOpa3ne u yCTOWYUBOCTh KOMILIEKCOB C JJIEKTPOHHOMN
KoH(urypauueii do.

Bompoc  29: [TmatuHOBBIE MeTayulbl. XWMHUYECKass WMHEPTHOCTh. BakHeiimme OwHapHBIC
COCIMHEHUSA: OKCUIBI, TallOTEHUJBl, XaJbKOI€HHMIbl. TeTpooKcHIbl OCMHS U PYTEHUS.
KoMIutekcHble coeqHEHUS.

Conepxanue Bompoca:

1. OO6mras xapakTepucTuka 31eMeHToB. CTpOE€HHE aTOMOB, BO3MOKHBIE CTETICHU OKUCJICHHS B
coenuHeHUsX. [Iponeccrr apdunaxa.

2. IIpoctele BemecTBa. IIpuuMHBI BBICOKOW IUIOTHOCTM M TYIOIUIABKOCTH. XHWMHYECKas
UHEPTHOCTH. [lepeBos B pacTBOp 0J1aropoIHBIX METAIIIOB.

3. Baxuelimme OMHapHBIE XUMHUYECKHE COCTUHEHHS: OKCHbI, TAJIOTEHHU/bI, XaIbKOTCHUIBI.
TeTpaokcuabl ocMUs U PyTEHHUSL.

4. KommiekcHpie coepuHeHus. Pa3HooOpasne KOMIUIEKCHBIX COCTUHEHWH TUTATHHOBBIX

MCTAJIJIOB U €T0 IIPUYNHEI.

Bomnpoc 30: OO6mas xapakTepuCcTUKa 3JIEMEHTOB MOArpynnbl Meau. PU3nuecKkue U XUMHUECKUe
cBoiicTBa. Baxknelnne OMHapHble XUMHUYECKHE COETUHEHUS.
Conepxanue Bompoca:

1. OO6mras xapakTepucTuka 31eMeHTOB. CTpOE€HHE aTOMOB, BO3MOXKHBIE CTETICHU OKUCJICHHS B
coeauHeHusx. Cnenuduka oHO3apsAIHBIX HOHOB ¢ KOH(urypanuei d10.

2. [Ipocteie BemecTBa: pU3NIECKUE M XUMHUYECKHE CBOMcTBAa. CaMOpPOIHBIE METAJLIbI.

3. Baxuelimme 6MHapHble XUMUYECKHE COSTMHEHUS: OKCH/IBI, TATOI€HUIbI, XaJIbKOT€HHU/IbI.

4. XuMmusi BOOHBIX pacTBopoB. OkucnurensHo-BoccTaHoBUTENBHBIE cBoMicTBa Cu(l) m Cu(ll),
Au(l) u Au(III).

Bompoc 31:  OO6mias xapakTepucTUKa dJIEMEHTOB MOATPYIIBI IHHKA. PU3NUECKHe U XUMUYIECKHE
CBOMCTBA. Y HUKaJIbHbIE CBOMCTBA METAIUNIMYECKON PTYTH.
Baxueiime OuHapHbIE XUMUYECKUE COSAMHEHUS: OKCHUIBI, TaJIOTEHU/IbI, XaTbKOTCHHIBI.

Coneprkanue Bompoca:

1. IIpocteie BemiecTBa: (U3MYECKHME W XHUMHYECKHE CBOMCTBA. YHHKaJIbHbIE CBOWCTBA
MeTaundeckon prytu. [Ipumenenne.

2. Baxxueiinme OMHapHbIE XUMUYECKHE COSTMHEHUS: OKCUIbI, TaJOTCHH/IbI, XaJIbKOTCHU/IBI.

3. XUMHST BOJHBIX PACTBOPOB. Y CTOMYMBBIE KATHOHHBIE M aHHOHHBIE (OPMBI. AMGPOTEPHOCTH

OMWHKA. AXBaKaTHOHBI TNAPOKCOAHUOHEI.
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4, KoMmmnekcsl MNEPCXOAHBIX MCTAJJIOB C —AOHOPHBIMHU U -aKICIITOPHBIMU JIMTaHAAMU
KapGonmnel. CTpykTypa © 3JEKTpOHHOE cTpoeHHe KkapOoHuioB. I[IpaBuno sddextuBHOTO
aToMHOro HOMepa. llomydeHue, ¢u3nUeckre M XUMHYECKHE CBOWCTBA. MOHO- M TONUSACPHBIC
kapOonuibl. KapOonwnruapunel u kapOoHwiaranoreHuapl. lluanuapl. [lomyueHwe u cBoiicTBa
KOMILJICKCOB.

Bompoc 32: OOmias xapakTepUCTHUKA JIAHTAHOWUIOB. DU3MYECKHE M XMMHYECKHE CBOWCTBA.
Oxcubl ¥ THIPOKCONIPOU3BOAHbIC. ['anoreHuap! u aApyriue OMHApHBIE COSAUHEHHS.

Copepxanue Borpoca:

1. OO6mas xapakrepuctuka. OcoOEHHOCTH CTPOEHHSI aTOMOB, IPUYMHBI CXOACTBA AJIEMEHTOB,
BO3MOJXKHbIE cOCcTOsiHUS okucienus. Conepxanue B npupoje. Paznenenue snemeHToB. dusznueckue
Y XUMHUYECKUE CBOMCTBA ITPOCTHIX BEIIECTB.

2. XUMUYEeCKHEe CBOMCTBA COEAMHEHUN JaHTaHOUAOB. OKCHIBI M THIPOKCOMPOU3BOJHBIE.
["anoreHupl U apyrue OMHApHBIE COCIMHEHUS. XUMHS BOJHBIX pacTBOPOB. OCOOEHHOCTH IIepus U
€BPOIHSL.

Bomnpoc 33: Axktunounsl. Obmas xapakrepuctuka. CTpoeHHe aTOMOB, pa3HOOOpazue COCTOSHUI
okucieHus. PanuoakTuBHBIE CEMEHCTBA TOpHs, YypaHa, aKTHMHUA. XHMHYECKHE CBOMCTBA:
OTHOLICHHE K BOJE, KUCIOPOLY, KUCIOTaM. SIepHbIE pEaKLIUH U CUHTE3 3JIEMEHTOB.

Coneprkanue Bompoca:

1. OOmas xapakrepuctuka. OCOOEHHOCTH CTPOEHHUSI aTOMOB, CPaBHEHUE C JIAHTAaHOUJAMHU.
Pa3nooOpazue cocrosinuii okucnenus. Conepxkanue B npupoze. PannoakTuBHble ceMelcTBa TOpus,
ypaHa W aKTHHHA. SInepHble peakuuu W CUHTE3 2JIEMEHTOB. TpaHcaMepULIUEBBIE 3JIEMEHTHI.
Baxneiimue npaktuueckue npumeHeHus. [IpoGnema paznenenus wuszoromno. Pusznueckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BELLECTB.

2. [leprogMYHOCTS B M3MEHEHWU XUMHYECKHX CBOMCTB, CXOJACTBO C JAPYTMMH 3JIEMEHTAMH,
JeneHne Ha noxaceMeiictBa. COCTOSHUSA COENMHEHUN B BOJHBIX pacTBopax. CoequHEHHs ypaHa,
HENTYHUS, TUIyTOHUS B BBICILIUX CTENEHSAX OKUcIeHHs. KoMIieKcHbIe coeIMHEHUsI aKTHHOMIOB.

3. PacnipeniesieHre MUKpPOKOJIMYECTB PAJIUOAKTUBHBIX M30TONOB B I'€TEPOTE€HHBIX CHCTEMax.
[IpumeHeHHe HWOHHOrO OOMEHa, SKCTpaKUUMU M XpoMarorpapuu K H3YYEHUIO COCTOSHUS
paZMoOaKTUBHBIX JIEMEHTOB B pacTtBope. [IpuMeHeHNe painoakTUBHBIX M30TONOB B XMMHYECKHX
MCCIIEIOBAHMAIX. XUMHYECKUE MPOIIECCHI C ydacTHeM "ropsuux' atoMoB. Paanonus BoablL.

HanmenoBanune komnerennuu OITK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6
JucummHbl 00513aTeIbHOM YacTH:
HaumeHoBaHMe OUCHUIUTNHBI) AHATUTHUECKAs XUMHUS

Bonpoc 1: AHanuTHyeckas XUMHs, KaKk Hayka O KA4YECTBCHHOM M KOJHMYECTBEHHOM COCTaBE
BEIIIECTB M €€ POJIb HAa COBPEMEHHOM dTalle pa3BUTHUs 00IIECTRA.

Coneprkanue Bompoca:

1. IIpeamer aHaIUTUYECKOM XUMUHU, €€ CTIpyKTypa. MHAMBUIAYaIbHOCTb aHAIUTUYECKOU
XHUMHH, €€ MECTO B CUCTEME HayK, CBS3b C IIPAKTUKON. 3HAUEHHE aHATMTUYECKON XMMHUM B HAayKe,
SKOHOMHKE U Jpyrux cdepax. OCHOBHbIE aHATUTHUECKUE MPOOJIEMBI: CHIDKEHHE Mpesena
OoOHapy»XeHHs; MOBBIILIEHUE TOYHOCTH U M30MpaTeIbHOCTH; O0ECIeUeHUe IKCIIPECCHOCTH; aHaIN3
0e3 paspylleHUus; JIOKAJIbHBIA aHalW3; AMCTAHIMOHHBIM aHanu3. Buapl aHanu3a: HM30TOIHBIH,
AIIEMEHTHBIM, CTPYKTYpPHO-TpyNNnoBoM ((DyHKUMOHANIBHBIN), MOJEKYISpPHBINA, BEIIECTBEHHBIMH,
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¢azoBbIil. Xumuueckue, pusnueckue M OHOIOTMYECKHE METOJbl aHaiau3a. Makpo-, MUKpPO- U
yIABTPAMUKPOAHAIIH3.

2. OCHOBHBIE ATaIlbl PA3BUTHS AaHATUTUYECKOH XUMUHU. COBPEMEHHOE COCTOSIHHE U TE€H/ICHIHH
Pa3BUTUS AHAIMTHYCCKOH XWMHM: WHCTPYMEHTAJIM3AIMSA, aBTOMATH3alMsi, MaTeMaThu3aIus,
MUHHATIOPH3AlMs, YBEIHUYEHHE IO0NH (PU3NYECKHX METOJIOB, MEPeXoJ K MHOTOKOMIIOHEHTHOMY
aHaJIM3Y, CO3/IJaHHE CEHCOPOB M TECT-METOA0B. HayuHas XUMHKO-aHAIUTHYECKas IUTEPaTypa.

BOHpOC 2:0OcHOBHEIC CcTaauu XMMHUYCCKOI'0O aHaJIn3a. BI)I60p MCTOJa aHaJIn3a U COCTaBJICHUEC CXEM
aHajIn3a.

Copeprkanue Bompoca:

1. OcCHOBHBIE CTaMM XMMHUYECKOrO aHaim3a. BpiOop mMeroja aHamm3a M COCTABICHUE CXEM
aHanu3a. AGCONIOTHBIE (0€33TAIOHHBIE) U OTHOCUTEIbHBIE METO/IbI AHATTU3A.
2. OCHOBHBIE METPOJIOTHYECKHUE MOHATHSA U TPEICTABICHUS: U3MEPEHUE, METOBI U CPEJCTBA

U3MEpPEHUI, METPOJIOTUYECKUE TPEeOOBaHMSI K pe3yJbTaTaM H3MEPEHHM, OCHOBHBIE NMPUHLMIIBI U
croco0bl 00ecreyeHnst JOCTOBEPHOCTH Pe3yIbTaTOB U3MEPEHUH, TOTPEILIHOCTH.

3. Ananmutnueckuii curHan u nomexu. OO0beM WHPOpPMALMK B AHATUTHYECKOM CHTHAJIC.
Crioco0b! onpeieNIeHust CoJIepKaHUs M0 JaHHBIM aHAIMTUYECKUX U3MEPEHUH.

Bonpoc 3: Aranutndeckuii curHain u nomexu. OobeM nHpOpMaIuK B aHATUTHIECKOM CUTHAJIE.

Coneprkanue Bompoca:
1. Ananutuyeckuit curaai u nomexu. O6veM nHboOpMaIUU B AHATUTHUYECKOM CUTHAJIE.
2. CriocoObl onpe/iesieHus CoIepKaHus 0 JaHHBIM aHAIUTUYECKUX U3MEPEHUH.

Bonpoc 4: Krnaccudukanusa mnorpemHocreld aHanuza. CHcTeMaTH4ecKHMe U CIIyYailHble
norperrHocTH. [1orpenHoCTH OTIEIBHBIX CTAIUH XUMHUYECKOTO aHAIIu3a.

Coneprkanue Bompoca:
1. Knaccudukanus norpemnocreil ananuza. CucreMaTHUeCKue U CilydaiiHble MOrPEeIIHOCTH.
2. [TorpemHoCTH OTAENBHBIX CTAANI XUMHUYECKOTO AaHAJINA3A.

BOHpOC 5: CmocoOsl OLCHKU IIPABUJIBHOCTU: HCIOJIB30BAHUC CTAHIAAPTHBIX 06pa3u013, METOJ
I[O6aBOK, MCTO/] BApbUPOBaHNA HABCCOK, COIMOCTABJICHUC C APYTUMU MCTOAaMHU.

Coneprkanue Bompoca:

1. CriocoOsI OLIEHKH MPaBUILHOCTH: UCTIOJIB30BAaHUE CTAHIAPTHBIX 00pa3IloB, METO] J0OABOK,
METO/]T BapbUpPOBaHUS HABECOK, COMOCTABJIEHUE C APYyruMu mMeroaamu. CTaHaapTHbIE 00paslibl, UX
M3TOTOBJICHHE, aTTECTALIUS U UCIIOIb30BAHUE.

2. Craructrdueckas o0paboTka pe3yIbTaTOB U3MEpPEHH. 3aKOH HOPMAJIBLHOTO PaCTpeeIeHUs
CIy4aifHbIX OmUOOK, t- u F-pacmpenenenus. CpenHee, Qucrmepcus, CTaHAAPTHOE OTKIOHEHHE.
[TpoBepka runoTe3bl HOPMaIbHOCTH, TUIIOTE3bI OAHOPOAHOCTH PE3YIbTATOB U3MEPEHHIH.

3. CpaBHEHHME [UCIEPCUU M CPEOHUX JIBYX METOJIOB aHanu3a. PerpecCMOHHBIA aHaIM3.
Hcnonp30BaHne MeTO/Ja HAMMEHBIIUX KBAJIpaToB JUIsl MOCTPOCHUS TPaJAyHMpPOBOYHBIX TPaduUKOB.
TpeOGoBaHMs K METPOJIOTUYECKOM OIIEHKE B 3aBUCUMOCTH OT O0BEKTA U IEJIM aHAIH3a.

4, CriocoObl TOBBIIIEHHSI BOCIIPOM3BOJAMMOCTH M MpPaBWIBHOCTH aHanu3a. OpraHuzanus u
METO/0JIOTHSI METPOJIOIMYECKOro OOecreueHus NesTeIbHOCTH aHanuTHueckon ciyxObl. IloBepka
anmnapaTryphbl, aTTeCTalisl HECTaHIAPTHBIX CPEJICTB U3MEPEHUI U METOUK aHaIn3a. AKKpeIuTaIus
n1abopaTopuil.
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Bonpoc 6: Tumbl XMMHYECKHX PEAKIIUM B AHAJIUTHYECKOW XUMHUH. Vcmonb3yemble MpOLECCHI:
OCAXKIECHHE, PACTBOPEHHE, IKCTPAKIIUS, COPOLHS.

Coneprkanue Bompoca:

1. OCHOBHBIC THITBI XHMHYECKHX PEaKIUi B aHATUTHYECKOW XHMHUH: KHCIOTHO-OCHOBHBIC,
KOMILJIEKCOOOpa30BaHus, OKHUCICHUSA-BOCCTAHOBJICHHUA. VICTONIb3yeMble MPOLECCH: OCaXKICHHE-
pacTBopeHHe, 3KCTpakius, copOuus. KoHcTanThl paBHOBecHs peakiuii ¥ nporeccoB. CocTosiHue
BEIIECTB B MJICAIbHBIX U PEATbHBIX ccTeMax. MoHBI.

2. ConpBaTanus, WOHU3AIMS, Aucconuanys. [loBeeHre 3IEKTPOIIMTOB U HEIIEKTPOJIUTOB B
pactBopax. Teopuss [lebas - Xrokkens. Koadpourmments: axtuBHOCTH. KOHIEHTpannOHHBIE
KOHCTaHThl. OnHcaHue CIOXKHBIX paBHOBecuil. OOIIasi U paBHOBECHAsi KOHIICHTPAIMH. Y CIIOBHBIE
KOHCTaHTHl. ['paduueckoe ommcaHue paBHOBECHH (pacmpeleNuTeNbHble U KOHIIEHTPALMOHHO-
Jorapu(MHUIECKUE THarpaMMBbl).

BOHpOC 7: PaBHOBECHE B CUCTEME KHCJIOT, COIIPSPKECHHOC OCHOBAHUEC U PACTBOPUTCIIb.

Copaeprxanue Bomnpoca:

1. CkopocTh peakiuii B XUMHUYECKOM aHanu3e. bbICTpble M MEUIEHHbIE pEeaKLHUU.
OneMeHTapHble cTaauu peakuuu. CkopocTeompenenstomas craaus. Kunernueckue ypaBHEHUS.
MonekyJapHOCTh M TOPSAOK peakiui. PakTopbl, BIUAKOIIME HA CKOPOCTh. Karanmu3aropsl,
UHTHOUTOPHI. ABTOKATAIUTUYECKUE peakuud. MHAynmHpoBaHHBIE U COIPSHKEHHBIE pEaKILUU.
[TonsiTre 06 MHIYKTOPE, aKTOpE, aKienTope. MHIyKIMOHHBIN (akTop.

2. [Ipumepsl ycKOpeHHUs U 3aMEUIEHHs] PEaKIUi U MPOIIECCOB, UCIIOIb3YEMbIX B XUMUYECKOM
aHanu3e. YINPAaBICHHUE PEAKLUSAIMU U IIPOLIECCAMM B AHAIIMTUYECKOW XMMHH. KHCIOTHO-OCHOBHBIE
peakun. COBpeMEHHbIE IMPEACTABICHUS O KHUCIOTaX M ocHoBaHusAX. Teopust Jlbtouca. Teopus
Bbpencrena-Jloypu.

3. PaBHOBecue B cucTeMe KUCJIOTa - COINPSYKEHHOE OCHOBAHUE M pacTBOpUTENb. KOHCTaHTHI
KUCJIOTHOCTH W OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIE CBOMCTBa pactBopureneil. KoHcraHTa
aBTONPOTONM3a. DBiusHMEe NOpUPOABI PpPACTBOPUTENS HA CUJIy KHUCIOTBI WM OCHOBaHUS.
Hugenupyrommii u nuddepenunpyromuii 3p¢Gext pacTBOpUTES.

Bompoc 8: KowmmiiekcHble COEAMHEHMS, HCIOJIb3YyEMblE B AHAJUTHYECKOM XMMHUM U UX
KJaccu(uKanus 1Mo XapakTepy B3aMMOAEHCTBHUS METaJUI-TUTaHjA, MO OJHOPOAHOCTH JIMTaHjaa U
LIEHTPaJIbHOTO NOHA.

Coneprkanue Bompoca:

1. Peakiun kommuiekcooOpa3zoBaHus. THIBI KOMIUIEKCHBIX COEJUHEHUH, HCIOJIb3yEMBIX B
aHanuThyecko  xumuu. Kiaccudukamuss — KOMIUIEKCHBIX — COEJMHEHMM 1O  XapakTepy
B3aMMOJCHCTBUS ~ METAUI-JIMTaHJ], [0 OJHOPOJHOCTH JIMTaHJAa M ILEHTPAJIBHOTO HOHA
(xomruIeKcooOpa3oBaresi): BHyTpUC(hEepHbIE KOMIUIEKChl M MOHHBIE acCOlMaThl (BHEIIHEC(EpHbBIS
KOMIUIEKCBI U HWOHHBIE Tapbl), OJHOPOAHOJMIAaHAHBIE M CMEIIAHOJMIaHAHbBIE, IOJIHUIAECPHBIE
(reTepononusAepHbIE U TOMOTIOIHSIEPHBIE).

2. Crynenuaroe KomIuiekcooOpasoBanue. KoinuecTBeHHBIE XapaKTEPUCTUKHU KOMILIEKCHBIX
COEIMHEHUI: KOHCTAHTHl YCTOMYMBOCTH (CTyneH4aTble 1 o0mue), GyHKIus oOpa3oBaHus (CpenHee
JMTaHIHOE YUCIIO0), (PYHKIIMS 3aKOMIUIEKCOBAHHOCTH, CTEIIEHb 00pa30BaHus KomIuiekca. DakTopsl,
BIIUSIONLIME HA KOMILJIEKCOOOpa30BaHUeE: CTPOCHUE LIEHTPAJIbHOTO aToMa U JIMraHja, KOHIIEHTpaIs
KOMIIOHeHTOB, pH, uWoOHHas cuma pactBopa, Temmeparypa. Knaccudukanus KOMIUIEKCHBIX
COEIMHEHUH IO TEPMOJMHAMHUYECKON M KUHETHYECKON YCTOMYMBOCTH. CBOMCTBAa KOMILJIEKCHBIX
COECIMHEHUH, HMMEIOIINE AHAINTUYECKOE 3HAUYEHHUE: YCTOMYMBOCTb, PAaCTBOPUMOCTb, OKpackKa,
JIETY4ECTb.
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3. Bnusiaue xomriekcooOpa3oBaHUs Ha PAacTBOPUMOCTh COCIMHEHMH, KHCIOTHO-OCHOBHOE
paBHOBECHE, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIM MOTEHIMAT CUCTEM, CTAOMIM3ALUI0 Pa3InYHbIX
CTeNeHEeW OKHUCIIEeHUs 37eMeHTOB. CrocoObl NOBBIMIEHHUS YYBCTBUTEIBHOCTU M CEJIEKTHUBHOCTH
aHaJIu3a C UCIOJIb30BAHNEM KOMIUIEKCHBIX CO€AMHEHUM.

1. Bonpoc 9: Teopuss anasoruii B3auMOJEHCTBUE HOHOB METAUIOB C HEOPraHMYECKUMHU
pearentamu rena H20, NH3 u H2S u O,N,S — coaepxanmumMu OpraHu4eCKUMH peareHTaMmu

Copaeprxanue Bompoca:

1. Teopus aHaoruil B3auMOJECUCTBUS HOHOB METAJIIOB C HEOPraHUYECKUMH PEareHTaMy TUIla
H20, NH3 u H2S u kucnopon-, a30T-, cepocoepKalldMi OpraHuu4eCKUMH peareHTamu.

2. OCHOBHbBIE THIIBI COSAMHEHHH, 00pa3yeMbIX C y4aCTUEM OPraHHYECKUX PearcHTOB. XemaThl,
BHYTPUKOMIIJIEKCHBIE COCIUHEHMUS.

3. @DaxToppl, ONpEAEIAIOIME YCTOWYMBOCTh XEJIaTOB: IMPUPOJA JIOHOPHBIX AaTOMOB U
CTPYKTYypa peareHra, pamep LUKJIa, YUCIIO [IUKIIOB, XapaKTep CBA3U METaJUI-JIUTaHI.

BOHpOC 10: OcHoBHEIE HCOPraHU4CCKUEC U OPraHUYCCKHUEC OKHCIUTCIHU, IIPUMCHACMBIC B aHAJIMU3C.
Metoant NpeaABapUTCIIbHOTO OKHUCIICHHA U BOCCTAHOBJICHUS OIIPCACTIACMOI0O 3JICMCHTA.

Coneprkanue Bompoca:

1. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pEAKUUU. OJIEKTPOJHBIA IMOTEHIHAN. YpaBHEHUE
Hepucra. Crangaptaeii w1 (opmanbHbld NoTeHIHMATbl. CBs3b KOHCTAHTHI PAaBHOBECUS CO
CTaHJapTHBIMU NOTEHI[UAIAMHU.

2. HanpaBneHHe p€akMu OKHCJICHHA U BOCCTAHOBJICHHA. cDaKTOpI)I, BIMAKOINUE Ha
HalpaBJICHUC OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ. ITonsiTHE O CMEIIaHHBIX HoTCHIHNaJIax.
3. MexaHn3Mbl OKHCIUTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ. OcCHOBHBIC HCOPraHn4€CKuc 1

OpPraHu4cCKue OKHUCIUTCIIN n BOCCTAaHOBHUTCIIN, IMPUMCHACMBIC B aHaJIM3c€. MeTtobl
npeaABapUTCIIbHOTO OKHUCIICHHUA U BOCCTAHOBJICHUA OIIPECACTIACMOTO 3JICMECHTA.

Bomnpoc 11: Baxseimme opraHM4eCcKHe pEareHThbI, NMPUMEHSAEMBbl B aHAIU3€ Ui pa3JeieHus,
oOHapy>KeHHsI, OTIpe/IeIeHNs] HOHOB METAJIIOB JJIsl MACKMUPOBAaHUS U IEMaCKUPOBAHUSI.

Conepxanue Bompoca:

1. Teopernyeckne OCHOBBI B3aUMOJACMCTBUS OPraHUYECKUX PEAreHTOB C HEOPraHWYECKHUMH
noHaMH. QDYHKIMOHAIBHO-aHAIUTUYECKUE TpyNnbl. BinsHMe uX NpUPOABI, PaCHOJIOKEHHUS,
CTEPEOXMMHH MOJIEKYJI PEareHTa Ha €ro B3auMOJCHCTBUE ¢ HEOPraHWYECKMMU MOHaMu. BinsHue
o01iel CTPYKTYpbl OPTaHUYECKUX PEareHTOB Ha UX CBOWCTBA, POJIb PA3IUUHBIX (DYHKIIMOHAIBHBIX
TpyIIIL.

2. Bakneiiime opraHMYeCKHE pPEareHThl, MPHUMEHSEMbIE B aHAIM3€ Ul pa3leicHMUs,
06H2lpy>KeHI/I$I, OMpeacICHNA NOHOB METAJIJIOB, IJId MACKHUPOBAHUA U JCMACKHUPOBAaHU.

3. B3aumoneicTBue OpraHM4eCKUX PEareéHTOB C OPraHMYECKHMMH BEIECTBAMHU: KOMIUIEKCHI
"FOCTH-X034H1H"; KOMIUIEKCHI C IEPEHOCOM 3apsia

4. B03MOXHOCTH HCIIOJIB30BaHUSI KOMILUIEKCHBIX COEIMHEHUN U OpPraHMYeCKHX PEarcHTOB B
Pa3IMYHBIX METOAAaX aHaIn3a.

Bormpoc 12: B3aumonencTBue OpraHM4ecKuX peareHTOB C OPraHMYE€CKUMU BEIIECTBAMH.

Coneprkanue Bompoca:

1. Oprannueckue peareHThl 1Jisi OpPraHUYECKOro aHaIu3a.

2. Bo3MOXHOCTH HCHOJIB30BAaHUS KOMIIIEKCHBIX COCJII/IHGHI/IfI U OPraHUYCCKUX PECArcHTOB B
pa3IMYHBIX METOAAaX aHaJIU3a.
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Bomnpoc 13: IIponecchbl ocaxaeHus U COOcaxkIeHus. PaBHOBecHE B CUCTEME pacTBOP-OCaIOK.

Copneprkanue Bompoca:

1. IIponecchl ocaxkaeHus U coocaxaeHus. PapHoBecue B cucteMe pacTBop - ocanok. Ocagku u
ux cBoiictBa. Cxema obpazoBanus ocajgka. Kpucrammueckue nu amop@Hble ocalku. 3aBUCUMOCTb
CTPYKTYpbI Ocajika OT €ro MHAWBHJYaJIbHBIX CBOWCTB (pacCTBOPUMOCTH, MOJSPHOCTH MOJIEKYT) U
YCIOBUH OCaX/1€HUs (KOHLEHTPALMH OCAXKAAEMOr0 HOHA U OCAIUTENs, COJIEBOTO COCTaBa PacTBOpa
u pH, Temnepatypsi).

2. aBUCUMOCTb (OPMBI OCaJKa OT CKOpPOCTHM OOpa3oBaHUS IMEPBUYHBIX YACTHIl MX pPOCTa.
@akTophl, BIMAIOLIME HA PacTBOPUMOCTb OCAJKOB: TeMIlepaTypa, WOHHAas CuWJa, JEWCTBHE
OJTHOMMEHHOI'O  HMOHa, pPEaKkLUWu IMPOTOHMU3ALUH, KOMIUIEKCOOOpAa30BaHMs,  OKHMCIIECHHUS-
BOCCTAHOBJIEHMSI, CTPYKTYpa U pa3Mep 4acTHULL.

3. VYcioBus MOJTy4yeHHs KpUCTATNIMYECKUX OCAJIKOB.

Bormpoc 14: Knaccudukanus pa3TudHbIX BUJIOB COOCAKICHUS B aHAJIU3E.

Copepxanue Bompoca:

1. l'omorennoe  ocaxknenue. CrapeHue  ocagka  (mpeBpaiieHue  MeTacTaOMIbHOU
KPUCTAUTNYECKON Moaudukanuu B Oosiee yCTOWYHMBYIO (OpMY; XHUMHUECKOE CTapeHUE B
pe3yybTare M3MEHEHUS COCTaBa 0CAJIKa - ICTHApaTAIlMH-THAPATAINH, TTOJIMKOHICHCAIINN ).

2. [TpuumHbl 3arps3HEHHs Ocajka (COBMECTHOE OCaXIECHHE, COOCAKICHHUE, IMOCIESAYIOIee
ocaxaenne). Kiaccudukamuss pasIudHBIX  BHIOB COOCUKACHHS (aACOPOLHS; OKKITFO3US:
BHYTPCHHSIS aICOPOIIHS, HHKIIIO3HS, N30MOP(U3M U Jp.).

3. [TonoxutenpHOE © OTPHUIIATENIBHOE 3HAYCHUE SIBIICHUS COOCAKICHHS B aHAJU3e.
OcoOenHoctu 00pa3oBaHMsl KOJUIOMAHO-AMCIIEPCHBIX cHUCTeM. VIcronb30BaHME KOJUTOMIHBIX
CUCTEM B XUMUYCCKOM aHaJIH3E.

Bompoc 15: 3agaun u BeIOOp MeTOJa OOHAPYKEHUSI U XMMHUYECKUX UACHTU(DUKAIMY XUMHUYECKUX
coenuHeHuH. JIpoOHBIN U cCTeMaTHYECKHI aHaH3.

Conepxanue Bompoca:

1. 3amaun U BbIOOp MeTona OOHApyKEeHHMs U WACHTU(DUKAIMM XUMHYECKUX COCIMHEHMM.
Wnentudukanus aroMoB, HOHOB U BeulecTB. J[poOHBIN U cucTeMaTndeckuil aHanu3. Pusnueckue
METO/Ibl 0OHAPYKEHUS U UJIEHTU(UKALUN HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB.

2. MHUKPOKPHCTAITIOCKONMYECKUI aHaIn3, TMPOXUMHUYECKHH aHaiu3 (OKpalluBaHUe MIaMeHH,
BO3rOHKa, 00pa3zoBaHue nepios). KanenbHblil aHann3. AHalu3 pacTUpaHUEM ITOPOLIKOB.

Bomnpoc 16: DxcnpeccHbli kKauecTBeHHbIN aHan3. TecT-MeTo /16l 0OHAPYKEHUS BEILIECTB.

Conepxanue Bompoca:

1. XpoMarorpaguueckre MeTO/bl KadeCTBEHHOI'O aHajn3a. ODKCIPECCHBIM KaueCTBEHHBIN
AQHAJIN3 B 3aBOJICKUX U MOJIEBBIX YCIOBHUSX.

2. Tect-meTonpl oOHapyxeHUs BewlecTB. [IpuMepbl MpPakTHYECKOro MPUMEHEHHUS METOJ/I0B
OOHapy >KeHHS.

Bonpoc 17: Metonbl pa3ieneHusl 1 KOHIEHTPUPOBAHUS, UX POJIb B XMMHUUECKOM aHaJIN3€e, BBIOOp U
OIICHKA.

CO,Z[Cp)KaHI/IC BOIIpOcCa:
1. OcHOBHBIE MCTOABI Pa3acCICHUA W KOHLUCHTPHUPOBAHUSA, UX POJb B XMMHYCCKOM AHAJIM3EC,
BLI60p 1 OICHKAa. CoueTanne MCTOHNOB pPA3ACICHUA W KOHHOCHTPUPOBAHUA C MCETOAAMU
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onpeneNieHus; TUOpUAHBIE MeToAbl. Pa3neneHue COMOCTaBUMBIX KOJIMYECTB D3JIEMEHTOB U
OTJEJICHHE MaJbIX KOJIMYECTB OT OosbmmnX. OIHOCTYNEHYaTble 1 MHOTOCTYIEHYAThIE MPOLECCHI
pa3nenenus. Koncrautel pacnpenenenus. Koaddumnument pacnpenenenus. CTeneHb WU3BICUCHHS.
daxrop pazaeneHus. KoappuuueHT KOHIEeHTpUPOBaHHUS.

2. Metoapl  akcTpakuuu. TeopeTnueckue OCHOBBI METOAOB. 3aKOH PpacHpelesICHHUs.
Knaccugukanus 3KCTpakMOHHBIX HpoueccoB. CKOPOCTh AKCTpaKUUM. THUIBI SKCTPAKLIUOHHBIX
CUCTEM. YCIIOBUSl JKCTPAaKLHUHM HEOPraHMYECKMX M OpPraHMYECKHUX COelMHEHuM. Peskcrpakius.
[Tpupoaa n xapakTepuCcTUKa SIKCTPAreHTOB.

3. MeTtoapl ocaxkJaeHuss U coocaxjaeHus. lIpuMeHeHue HEOpraHWYeCcKuX M OpraHu4eCKHX
peareHToB i ocaxkaeHus. CriocoObl pa3feneHus MyTeM YCTaHOBJICHUS pa3IM4YHbIX 3HaueHuil pH,
00pa30BaHUsl KOMIUIEKCHBIX COEIUHEHUM W TPHUMEHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuid. I'pynmoBble peareHTbl W HpeAbABIsSeMble K HHUM TpeOoBaHUS. XapaKTepUCTUKU
MaJlopacTBOPUMBIX COEJUHEHHH, HanboJiee YacTO UCIIOJIb3yeMbIX B aHayiu3e. KoHIleHTpupoBaHue
MHUKPO3JIEMEHTOB COOCAXk/IEHUEM Ha HEOPIraHWYECKUX U OPIraHUYECKHUX HOCUTEINAX (KOJUIEKTOPAaX).
4. Jpyrue MeTopl. DIeKTpOXUMHUUECKHe MeTo1bl. OTroHKa (JUCTUIUISLMS, BOSTOHKA). 30HHAs
miaBka. CenexktuBHoe pactBopeHue. HampasiieHHas kpucrammsanys. XUMHYECKAE TPAaHCIIOPTHbBIE
peaxn. MemOpanubie meto el Copoums. ®nortanms. Tepmoauddysus.

Bompoc 18: TeopeTnueckre 0OCHOBBI METOAOB SKCTpaKLUU. 3akoH pactpenenenus. Kiaccupukanus
SKCTPAKIIMOHHBIX CUCTEM.

Cogepxanue Borpoca:

1. Paznenenne sneMeHTOB METOI0M SKCTPAKIIHH.

2. OcHOBHbBIE OpTraHUYECKHUE PEAreHThI, UCIONb3YyEeMbIe I Pa3/IeICHUs JIEMEHTOB METOAOM
AKCTPaKIIUH.

3. CenexTUBHOE paslielieHHe HJIEMEHTOB METOAOM I0A00pa OpPraHMYECKUX pPaCTBOPUTENCH,

n3MmeHeHnne pH BogHO# (a3bl, MACKHPOBAHUS U IeMacKUpoBaHUs. [IprOOpHI sl SKCTPaKIIHH.
Bompoc 19: KadecTBeHHBI M KOJIMYECTBEHHBIM XpoMarorpaduueckuii anamus. JKuakocTHas
xpomarorpadusi.

Coneprkanue Bompoca:

1. Omnpenenenne xpomatorpapuu. IloHATHE O TOIBMKHOM W HEMOJBMXHOM (a3ax.
Knaccudukanus MeTofoB MO arperaTHOMy COCTOSIHHUIO IOJIBUKHOW M HENOJBMXKHOW a3, 1o
MEXaHU3My pa3JieIeHus, IO TeXHUKe BhIMONHEHUA. CrocoObl MOJY4YeHHS XpOMaTOrpaMm
(ppoHTaNBHBIM, BBITECHUTENBHBIN, >3IIO€HTHBINM). OCHOBHBIE MapaMeTpbl XPOMAaTOTPAMMBI.
OcHoBHOe ypaBHeHHE XpoMaTorpaduu. CeaeKTUBHOCTb U 3(PPEKTUBHOCTh XpOMaTOrpaduyeckoro
paznenenus. KauecTBeHHBIN M KOJMYECTBEHHBIN XpoMaTOrpapuuecKkuii aHanus.

2. I'a3oBas xpomatorpadus. ['azo0-agcopOuuonHas (ra3o-tTBepAodasHasi) U ra3o-KHJIKOCTHas
xpomatorpadus. CopOeHTB U HOCHUTENM, TpeOOBaHUA K HUM. MexanusMm paznenenusd. O6nactu
IpUMEHEHHs I'a30BOi XpoMaTtorpaduu.

3. XKunkocrHas xpomatorpadus. Bunel sxuakoctHol xpomarorpaduu. IlpenmyiectBa
BBICOK09()(heKTUBHOM KHUIKOCTHOM xpomarorpaduu (BIXKX).

BOHpOC 20: CYH_IHOCTB rpaBUMCTPUUYCCKOr0O MCTOAA aHajliu3a, NpCUMyHICCTBA W HCAOCTATKH
METOoJaa.

Coneprkanue Bompoca:

1. CylHoOCTh TPaBUMETPUUECKOTO aHANIM3a, IPEUMYIIECTBA U HEAOCTATKU MeToza. [IpsiMblie u
KOCBEHHBIC METOJIbI OlpejciieHns. BakHeWmme opraHnYecKrue W HEOPraHUYECKHE OCaTUTENH.
[TorpemHocT B TpaBuMeTpuueckoMm anHanuse. OOmas cxema ompeneneHuil. TpeboBanust K
OoCaXJlaeMOW M TpaBUMETpHYecKoil (popmam. M3MeHeHMsI cocTaBa oOcajaka IPH BBICYIIMBAaHUU U
MpOKaIUBaHUU. TepMOrpaBUMETPUUYECKUN aHATH3.
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2. AHaINTHYECKHE BECHI. I’I}/BCTBI/ITG.]IBHOCTB BCCOB MU €€ MATCMATHYCCKOC BbIPAKCHHC.
(DaKTOpBI, BJIMAKOIINEC HA TOYHOCTDh B3BCIIIHMBAHU. TexHnka B3BCIINBAHHS.

Bompoc 21: OOmias cxema ompeaeleHUs B TpaBUMETPHH. TpeOOBaHHS K OCAKIAEMON H
IpaBUMETPHUECKON (hopMam.

Coneprkanue Bompoca:

1. [IpuMepbl  MPAaKTHYECKOTO  NPUMEHEHUS  I'PaBUMETPUYECKOTO  METOoJa  aHalu3a.
Omnpenenenne IEMEHTOB B BUAEC OKCUAOB. OmnpeesieHne Kaablisl U MarHus, UICTOYHUKH OIIMUOOK
NIPU UX OIPEIICIICHUH.

2. Omnpenenenue cepbl, TaJlOTEHOB B HEOPraHMYECKUX M OPraHMYECKUX COEIUHEHMSIX.
Paznuunbie Metoabl onpeaencaus Gocopa u kpemHus. [IpuMeHEHHE OpPraHMYECKUX PEarceHTOB
JUTSL OTIPEJICIICHUST HUKETIs, KoOanbTa, MHKA U MarHus

Bompoc 22: Knaccudukamnuss THTpEMETPUIECKIX METOAOB aHaM3a. TpeOoBaHwMsl, TPEIbsIBIsSIEMbIC
K pEakl B TATPUMETPUHU.

Conepxanue Borpoca:

1. Mertoapl TuTpuMeTpudeckoro ananmsza. Kmaccudukanus. TpeOoBanus, nmpeabsBiIsieMble K
peakuuu B TUTPUMETPUUYECKOM aHailu3e. BHUIbI TUTPUMETPUYECKUX ONPEIECIICHUN: MpsMOE U
oOpatHoe, KOCBeHHOEe THTpoBaHHE. CnocoObl BBIpAKEHHsSI KOHIEHTPAIM pPacTBOPOB B
TUTPUMETPpHUH. DKBUBaJIeHT. MoJsipHas Macca SKBUBajeHTa. [lepBuuHble CTaHIApThI, TPEOOBAHUS K
HuM. @ukcanansl. Bropuunsie ctannapTsl. Buabl kpuBbix TUTpoBaHus. Ckauok TUTpoBaHud. Touka
SKBUB@JICHTHOCTH M KOHEYHAas TOYKa TUTPOBAaHMs. ABTOMAaTHYECKHE THUTpaTophl. KuciaoTHo-
OCHOBHOE THUTpOBaHHE. AHaIM3 cMeced KapOoHaTa W THApOKapOoHAaTa HAaTpus, KapOoHaTa Hu
ruapokcuaa Harpus. Onpenenenue azora no merony Keenbnans u cosmell aMMOHMS IPSMBIM U
KOCBEHHBIM MeTofamu. OnpenesneHne HUTPaToB U HUTPUTOB. OKUCIUTEIbHO-BOCCTAHOBUTEIBHOE
tutpoBaHue. [locTpoeHne KpuBBIX TUTpOBaHUA. DaKTOpbI, BIMSIOIIME HAa XapaKTep KPUBBIX
TUTPOBAHUSA: KOHILIEHTpAlMsl MOHOB BOAOPOJA, KOMILIEKCOOOpa3zoBaHue, MOHHas cuia. CrnocoObl
OIpeZeNIeHUs] KOHEYHOM TOUKH TUTPOBAHUS; MHAUKATOPHL. [lorpemnoctu TuTpoBaHusl.

2. Meroapl  OKHCIUTEIbHO-BOCCTAHOBUTEJIBHOTO  TUTpoBaHMs.  [lepmaHranatroMmerpusi.
Omnpenenenune xenesa(ll), mapranma(ll), okcanaros, mepokcuaa BOAOPOJa, HUTPUTOB.
3. HNonomerpus u momumerpus. Cucrema MOI-UOAU]T KaK OKUCIHUTENb WM BOCCTAHOBHUTEIb.

Omnpenenenne apceHuToB, apceHatoB, >kene3a (III), memu(Il), ramoreHua-MOHOB, MEPOKCHUIOB,
kucioT. Omnpenenenre BoOAbl W (YHKIUOHAIBHBIX TPYMNI OPraHMYECKUX  COCIMHECHHM.
buxpomatomerpus. Onpenenenue xeneza(ll), ypana(IV).

Bonpoc 23: IlepBuuHble M BTOpPHYHBIE CTaHAAPTHI B THUTPUMETPHUM, TpPeOOBAHHUS K HHUM.
duxcanaml.

Coneprkanue Bompoca:

1. bpomaromeTpus,  1epumerpusi,  BaHATATOMETPHs,  TUTAHOMETPHS,  XPOMOMETpHSL.
IlepBrunble w BTOpWYHBIE cTaHAapThl. MHaukaropsl. OmnpeneneHUe HEOPraHWYECKUX H
oprannueckux coeaunHeHuid. OcaguTenbHoe TUTpoBaHHEe. l[locTpoeHue KpHUBBIX THUTPOBAHUS.
CnocoObl 00Hapy>KeHUsI KOHEUHOI TOUKU TUTPOBAHUS; UHIUKATOPHI.

2. [TorpemnocTu TUTPOBAHUSI. [Tpumepsr MIPAKTUIECKOTO PUMEHEHUSI.
Kommiekcomerprueckoe TUTpoBaHWe. Heopranwdeckwne W OpraHMYeCKHEe THTPAHTHI B
KOMIUIEKCOMETpHH. Vcmonp30BaHNEe aMHHOIMOIUKAPOOHOBBIX KHCIOT B KOMILJIEKCOHOMETPHH.
HOCTpO@HI/Ie KPHBBIX TUTPOBaHU. MeTaHHOXpOMHBIe WHAUKATOPEI U Tpe6OBaHI/I$[, MMpEABABIACMEBIC
K HUM. Baknelinme yHUBepcaibHbIC U ClieU(DUISCKUE METANIOXPOMHbBIE HHIUKATOPHI. CI0COObI
KOMIUICKCOHOMETPUYCCKOTO THUTPOBAaHUS: TpsMoe, oOpaTHoe, KocBeHHOE. CelleKTHBHOCTh
TUTPOBAHUS U CIOCOOBI ee MOBBIIIeHUS. [[OrpenTHOCTH TUTPOBAHHUS.

19



3. IIpumepsl mnpakTuyeckoro mnpuMeHeHHs. OmnpeneneHue KalbLMsl, MarHus, Keyesa,
AJTIOMUHMS, MEJIM, [IUHKA B PacTBOPAax YHUCTHIX COJIEM U IPU COBMECTHOM IPUCYTCTBUU. [pyrue
TUTPUMETPUUECKHE METOJbl aHaInu3a. TepMOMETPUUYECKOE, pPATUOMETPUUYECKOE THUTPOBAHHE.
CylHoCTh METOJIOB.

Bonpoc 24: KpuBbie TUTpoBaHusl W WX BUAbL. CKayoK TUTpOBaHHUs. Touka 3KBHUBAJCHTHOCTH W
KOHEYHAasl TOYKa TUTPOBAHMUS.

Coneprkanue Bompoca:

1. IlocTpoeHne KpUBBIX TUTPOBAaHMA. BiusHME BEIMUYUMHBI KOHCTAHT KHUCJIOTHOCTH WU
OCHOBHOCTH, KOHLEHTPAallMd KHUCJIOT WM OCHOBaHWI, TeMIEpaTypbl Ha XapakTep KpPHUBBIX
TUTPOBAHUS.

2. KucnoTHO-0OCHOBHOE TUTPOBAaHKME B HEBOJHBIX cpefax. KHcI0THO-OCHOBHBIE MHIIUKATOPBI.
[TorpemHocTy TUTPOBaHUS IPU OINPENEIEHUM CHIIBHBIX M CJIA0bIX KHUCIOT M OCHOBAaHMH,
MHOT'OOCHOBHBIX KHCJIOT U OCHOBaHMM. [IprMepsl MpakTHYECKOro MPUMEHEHNS.

3. [lepBruyHbIE CTAaHAAPTHI AJIS YCTAHOBJIEHUS KOHIIEHTPALUU PACTBOPOB KMCIOT U OCHOBAHUH.
[IpuroTtoBneHne M CTaHJApPTU3ALMsI PACTBOPOB COJISHOM KHCIOTHI M THUIPOKCHJA HaTpus.
TurpoBaHue KMCIOT, OCHOBAaHUH, CMecell KUCIIOT U cMeceil OCHOBaHMI

Bompoc 25: KucinotHo-oCHOBHbIE MHAUKATOPBI. [lorpenHocT TUTpOBaHMUSL.

Coneprkanue Bompoca:

1. [TorpeniaocTu TUTPOBAHUSI. [Tpumepbr MPAKTUYECKOTO PUMEHCHUSI.
Komruiekcomerprueckoe TUTpoBaHHWe. HeopraHuveckwue W OpraHHYeCKHE THUTPAHTHI B
KOMILIEKCOMETPUH.

2. Hcnonp3oBaHne aMHUHOIMOJIMKAPOOHOBBIX KHCIOT B KOMILIEKCOHOMeTpuu. llocTpoenue
KPHUBBIX TUTPOBaHUA. MeTaIJIOXPOMHbIE HHAUKATOPBI U TPEOOBaHMS, IPEAbSBISIEMbIE K HUM.
3. Baxuelimme yHuBepcaIbHbIE H CHEIHU(PHUSCKUE METAIUIOXPOMHBIE WHAUKATOPBL. CriocoObI

KOMIINICKCOHOMECTPHUYCCKOI'O  TUTPOBAHUA: IIPAMOC, O6paTH06, KocBeHHOe. (CeJIeKTUBHOCTh
TUTPOBAHUA U CII0COOBI €€ TOBBIIICHUS. HOI”peHIHOCTI/I TUTPOBAHUA.

Bompoc 26: MonHas n noHHO-XpoMoopHasi TEOPUH UHIUKATOPOB.

Coneprkanue Bompoca:

1. Baxuelimue yHuBepcaibHble U CieU(UIeCKre METaNIOXPOMHBIE MHIUKATOPBI.

2. MOCOOBl  KOMITJIEKCOHOMETPUYECKOTO TUTPOBAHUS: MpsMOE, O0OpaTHOE, KOCBEHHOE.
CeneKTUBHOCTh TUTPOBAHUS M CIIOCOOBI ee MoBkIIeHNs. [lorpemHocTu THTpOBaHUS

Bompoc 27: MeToapl OKUCIUTEIbHO-BOCCTAHOBUTENBHOIO TUTpOBaHUs. [lepmaHranaTomMeTpusi.

Coneprkanue Bompoca:

1. OCO0EHHOCTH U BO3MOYKHOCTH METO1A
2. [TpuroroBieHue U CTaHAAPTH3AIMS PACTBOPA MIEPMAaHTaHATa KaJIHs
3.

Bonpoc 28: OcaaurensHoe TuTpoBanue. [locTpoeHne KpUBBIX TUTPOBAHMS, CIOCOOBI OOHAPYKEHUS
KOHEYHOM TOYKU TUTpoBaHUsl. IHIUKATOpHI.

CO,Z[Cp)KaHI/IC BOIIpOCa:

1. CrocoObpl  OOHapykeHHs KOHEYHOW TOYKM THUTpPOBaHMs; HHAMUKATOpbl. llorpemHoctu
tuTpoBaHus. [IpuMeps! npakTHUeckoro npuMeHeHus. KommiekcoMeTpuueckoe TUTPOBaHNUE.
2. Heopranuueckue u opraHudeckue THUTPAaHThlI B KOMILIEKcOMeTpuu. Mcronb3oBaHue

aMI/IHOHOJ'II/IKaPGOHOBLIX KHCJIOT B KOMIUICKCOHOMETPUH. HOCTpOeHI/Ie KPHUBBIX TUTPOBAHMUA.
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3. MerTamioXpoMHble HMHIUKATOpbl W TpeOOBaHMA, NpEeabsSBIsIEMble K HHUM. Bakneimue
YHUBEpCAJIbHBIE U CHENU(PHUUECKHE METAJUIOXPOMHBIE HHIUKATOPBHI.

BOHpOC 29: HeopraHquCKHe U OPraHn4eCKUE TUTPAHTBI B KOMIIJICKCOHOMCTPHUH. Hcnonws3oBanne
aMI/IHOJII/IKap6OHOBBIX KHUCJIOT.

Coneprkanue Bompoca:

1. Ompenenenne BOAbl W (QDYHKIMOHAIBHBIX  TPYNI  OPTaHMYECKHX  COCIUHEHUI.
buxpomaromerpus. Onpenenenue xenesa(ll), ypana(IV).
2. OmpeneneHre HEOPraHMYECKUX U OPraHWYECKUX coeanHeHnH. OcaauTenbHOe TUTPOBAHUE.

ITocTpoeHne KpUBBIX TUTPOBAHMUSL.

Bomnpoc 30: XapakTtepuctrka 371€KTPOXUMHUUYECKUX METOJ0B aHanu3a. [lonsipu3anmoHHbie KPUBbIC
U MX UCIOJIb30BAaHUE B PA3JIMYHBIX IJEKTPOXUMHUECKUX METOAX.

Conepxanue Bompoca:

1. Oobmas XapaKTEePUCTHKA ANEKTPOXUMUYECKHUX METOJIOB. Knaccugukanus.
ONEKTPOXUMHUYECKHE STYEHKHU. MHANKATOPHBIN 2JIEKTPOA M JIEKTPOJ CpaBHEHUs. PaBHOBecHbIE U
HEPABHOBECHBIE AJIEKTPOXUMHUYECKUE CUCTEMBI. SIBJIEHMS, BO3ZHHUKAIOLIUME IPU IPOTEKAHUU TOKA
(oMHuecKoe TMaJeHHE HANpPSDKEHUsS, KOHLEHTPALMOHHAs M KUHETHYeCKas MOoJspU3alus).
[Tonsipu3aninoHHbIE KPUBBIE U UX UCIIOJIb30BAHUE B PA3JIUYHBIX AEKTPOXUMUYECKUX METO/IAX.

2. IIpsimass noreHuuomerpus. M3mepenue mnoreHnuana. OOpatuMble M HeoOpaTUMbIE
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE ~ cUCTeMbl.  MHaukaTopHble  3yiekTpoibl.  MoHomeTpus.
Knaccugukanus MOHCEIEKTUBHBIX 3JIEKTPOAOB: 3JEKTPOJbl C FOMOTEHHBIMH U I'€TE€pOTreHHBIMHU
KPUCTAJIMYECKUMH ~ MEMOpaHaMH, CTEKJISIHHbIE DJIEKTPOJbl, AJIEKTPOAbl C  IOABMKHBIMU
HOCUTENISIMH, (EpPMEHTHbIE U Ta30YyBCTBUTENIbHBIE 3JEKTPOJbL.  DNEeKTpojHass (QYyHKLHS,
KOO(QQHUIUEHT CEeNEeKTUBHOCTH, BpeMs OTKJIMKA. llpuMepsl NPaKTUYECKOrO TMPUMEHEHUS
nonoMerpuu. Onpenenenne pH, HOHOB LIETOYHBIX METAJIIIOB, FAJIOT€HU-HOHOB.

3. [TorennomeTpudeckoe TUTpoBaHUE. VI3MEHEHUE 3IEKTPOAHOrO MOTEHIMANA B IpOLEecce
TuTpoBaHus. CriocoObl 0OOHapyKEHUsI KOHEYHON TOYKU TUTPOBAHUS; UHAUKATOPHI. Mcnons3oBaHue
peakuuii KUCIOTHO-OCHOBHBIX, OCAKJICHUS, KOMIIJIEKCOOOPa30BaHUs, OKUCIIEHNUA-BOCCTAHOBIICHUSI.
[Tpumepsl mpakTUyeckoro npuMmeHeHus. TutpoBaHue (GpochopHON KHCIOTHI, CMECe CONSIHOM U
A30THOM, COJITHOM M YKCYCHOM KHCJIOT B BOJHO-OpraHmdeckux cpeaax. OmpeneneHue UOAUI0B U
XJIOPUJIOB TIPU COBMECTHOM HPHUCYTCTBHM. VICIIOIB30BaHME OKHCIMTEIBHO-BOCCTAHOBUTEIBHOTO
TUTPOBAHUSA JJIs ONPE/IEIIEHNS] HOHOB METAJIJIOB PA3HbIX CTEIIEHEW OKUCIIEHHUS.

4. Teopernueckue ocHoBbl. 3akoH @apanes. CrocoObl ompeneneHus KOJUYecTBa
anekTpudecTBa. [IpsMas KylToHOMETpHs U KyJOHOMETpUUYecKoe TUTpoBaHue. KynoHomerpus npu
IIOCTOSSHHOM TOKE M IIOCTOSSHHOM TOTeHIMajne. BHemHsAs M BHYTPEHHsSI TeHepauus
KYJIOHOMETPUYECKOIO0  TUTpaHTa. TUTpOBaHHE DJIEKTPOAKTHBHBIX U  3JIEKTPOHEAKTHBHBIX
KOMIIOHEHTOB. OrmpeneneHue KOHEYHOW TOYKM TUTpoBaHMs. [IpeummymiecTBa M OrpaHUYEHUS
METOJla KYJIOHOMETPUYECKOTO0 THUTPOBAHMSI IO CPaBHEHUIO C JPYTMMH TUTPUMETPUUYECKUMU
METOJIaMHU.

S. [Ipumepsl mpakTHueckoro npumeHeHus. OmnpeneneHHEe MajblX KOJUYECTB KHUCIOTHI H
IIEJI0YH, THOCYJIb(aTa HAaTPHsl, OKUCIUTENEH - HOHOB METAJLIOB.

Bomnpoc 31: KauecTBeHHBIN U KOJTUYECTBEHHBIN aHAIU3 aTOMHO-3MUCCUOHBIM METOJIOM.
Coneprkanue Bompoca:

1. ATOMHO-3MUCCHOHHBIM ~ MeToa.  IIpuHnunuanpHas  cxema  aTOMHO-3MHCCHOHHOTO
cnektpoMerpa. McTounuku aromuzannu 1 Bo30yKIEHHs (ATOMU3ATOPbI): AINEKTPUUYECKUE pa3psbl
(lyroBBI€, UCKPOBBIE, TOHMKEHHOTO JIaBIICHUS ), IIJIaMEeHa, MJIa3MEHHbIC HCTOUYHUKH (TIIa3MOTPOHBI,
WHIYKTUBHO CBSI3aHHAs IUIa3Ma), Jlazepbl. X OCHOBHBIE XapaKTEPHCTHKHU: TEMIIEpaTypa, COCTaB
aTMocdepsl aToMH3aTOpa, KOHIIEHTPAIIUS SIEKTPOHOB.
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2. dusndyeckue M XUMHUYECKHE MPOIEcChl B aromu3aropax. ChekTpaibHble W (U3HKO-
XUMHYECKHE TOMEXH, CIIOCOOBI UX ycTpaHeHus. OCOOCHHOCTH MOATOTOBKH MPOOBI U €€ BBEICHUS B
ATOMH3ATOPBI PA3IMYHOTO TUMA. KauecTBEHHBIN M KOJMYECTBEHHBIN aHATN3 aTOMHO-IMUCCHOHHBIM
METO0M. METpPOJIOTHYECKUE XapaKTEPUCTUKU M aHATUTHYECKUE BOZMOXKHOCTH.

Bompoc 32: Cnekrpodoromerpusi. POTOMETPUIESCKIE AaHATUTUYECKUE PEareHThI, TPEOOBAHUS K
HUM.

CopneprkaHue Bompoca:
Bompoc  33: MonekynspHas JIFOMHUHECHEHTHass crekrtpockomus. Kiaccudukarmus BUIOB
JFOMHHECIEHIIMU TI0 UCTOYHUKAM BO30yKaeHus. TylleHre TFIOMHUHECIICHITUH.

Conep:xanue Bompoca:
Bomnpoc 34: Ot60p npoOsI 1 TOATOTOBKA POOKI K aHATU3Y. BCKpBITEIE TIPOOHI.

Coneprkanue Bompoca:

1. IIpencraBuTenbHOCTD MPOOBI; TpoOa U 00BEKT aHaIM3a; Npoda u Meto aHanu3a. dakTopsl,
OOyCIIOBIMBAIOIIME pa3Mep M CIOCO0 OTOOpa MpencTaBUTeNbHONW mpoObl. OTOOp mpod
TOMOT€HHOI'0 ¥ TeTepOoreHHoro cocrana. CriocoObl MOTy4YeHus: CpeAHel IpoObl TBEPABIX, )KUIKUX U
ra3000pa3HbIX BEUIECTB; YyCTPOICTBA U IPUEMBI, HCIIOJIb3YEeMbIE IIPH 3TOM; IepBUYHAsE 00paboTKa U1
XpaHeHue mpo0; aosupyromue ycTpoiictBa. OCHOBHbIE cHoOcoObl HepeBoja NpoObl B (GopMmy,
HEOoOXOIUMYIO0 [UIsl JTAHHOTO BMJIa aHaluM3a: PAcTBOPEHME B pa3IMUHBIX Cpelax; CIEKaHUE,
CIUIaBJICHUE, PA3JIO’KEHHE IOJ JAECHCTBHEM BBICOKMX TEMIIEpaTyp, JaBJIEHUS, BBICOKOYACTOTHOI'O
paspsaa; KOMOMHUPOBAHHE PA3JIMYHBIX IPUEMOB; OCOOEHHOCTH pa3JOKEHUS OPraHUYECKUX
coeauHeHuil. CrocoObl yCTpaHeHHMs M YydeTa 3arps3HEHUIl M 1OTepbh KOMIIOHEHTOB IIpH
pOOOIIOATOTOBKE.

2. OOBeKThl OKpYKarolLle cpelbl: BO3yX, IPUPOIHBIE BO/BI (IOBEPXHOCTHBIE, MIOJI3EMHBIE),
aTMOoc(epHbIe OCAaIKH, TOYBHI, OHHBIC OTJIOXEHHS. XapaKTEPHbIE OCOOCHHOCTH W 33Ja4l HX
aHanu3a. buonornueckue W MeIMUIUHCKHE OOBEKTHl. AHAJIMTUYECKHE 3aJaud B 3TOH 00jacTu.
CaHUTapHO-TUTUEHUYECKUI KOHTPOJIb. ['eonornueckne oObeKThl. AHAIN3 CUIIMKATOB, KapOOHATOB,
KeNe3HBIX, HUKEIb-KOOAIBTOBBIX PY/l, MOJIUMETAIUINYECKUX PY/I.

Bompoc 35: [lnamennast ¢poToMeTpusi B KaYECTBEHHOM W KOJUYECTBEHHBIX aHaln3ax. Teopus H
MPAKTHKA.

1. CiekTpodoTOoMETpUUECKUI aHATTU3

2. [Inamennas poTomMeTpusi B KA4ECTBEHHOM M KOJMYECTBEHHBIX aHATH3aX.

HaumenoBanune komnerennuu OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6
Jducuuninabl 00513aTeJILHOM YaCTH:
HauMeHoBaHHe THCHHUILINHDLI - Pu3nuyeckas XuMHs

Bompoc 1:

Coneprkanue Bompoca:

Bonpoc 1: IlepBbiii 3akOH TEpPMOJAMHAMUKH, AHAIUTHYECKOE BBIPAKCHUE W TPUIIOKEHUE K
XAMHUYECKUM IIPOLIECCAM.

Coneprkanue Bompoca:

1. VYcnoBus  AJEKTPOXMMHYECKOTO pPaBHOBECHsS Ha TpaHUIax pasnena ¢a3 u B
AIEKTPOXUMHUYECKOH ETIH.
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2. Csa3p D/IC co cBoboanoit sneprueit I'mo60ca. Ypasuenuss Hepucra u ['ub6ca - I'enbmronbua
JUJIsl PABHOBECHOM AJIEKTPOXUMUYECKOM 1EIH.
3. IlonsiTHe 3MeKTpogHOro noTeHnuana. Kinaccuduxamnus 351eKTpooB U 3JIEKTPOXUMHUCKUX HETEH.

Bormpoc 2: JIBOitHOM 2JIEKTpUYECKUI CI0M, MEXaHU3M 00pa3oBaHus. MoJienbHbIC TIPEICTABICHUS O
CTPOEHHUH JIBOMHOTO 3JIEKTPUUYECKOTO CIIOSL.

Coneprxanue Bompoca:

1. Pasnoctu norenumanos ['anbBanu u Bonbra. [[BOMHON 3JEKTPUYECKUN CIIOW U €0 poib B
KMHETHKE JIEKTPOIHBIX MTPOLIECCOB.

2. DIEeKTpOKAaNWUIPHBIE SIBJICHUS; OCHOBHOE YPAaBHEHHUE AIIEKTPOKANWUISIPHOCTH; ypaBHEHUE
Jlunmvana. EMKOCTh ABOMHOTO 3JIEKTPUYECKOTO CIIOS; IPUYMHBI €€ 3aBUCMMOCTU OT MOTEHIMaja
ANEKTPOJIA.

3. AZCOpOIMOHHBIN METOJT U3YUSHUS JBOMHOTO JIEKTPUUECKOTO CIIOS.

4. MogenbHble NPEACTABICHUS O CTPYKType ABoiHoro cinos. Teopus I'ym - Yanmena - I'pama;
CXOJICTBO U Pa3JIMYMs 3TOM Teopuu ¢ Teopueit nonHo armochepst lebas - ['rokkes.

Bonpoc 3: OnexrtpokanwuiipHble sBieHHs. YpaBHeHue Jlunmmana (6e3 BwIBozma). EmxocTh
JIBOMHOT'O JIEKTPUYECKOTO CIIOSI.

Conepxanue Bompoca:

1. Paznoctu norennuanos ['ansBanu u BosibTa. J[BOMHON AIEKTPUYECKUN CIIOM U €r0 POJib B
KMHETUKE IEKTPOAHBIX IIPOLIECCOB.

2. DIEeKTpOKaNWUISpHbIE SBJICHUS; OCHOBHOE YpPaBHEHHUE JIIEKTPOKANWUISPHOCTH; ypaBHEHUE
JIunnmana. EMKOCTh JBOMHOIO 3JIEKTPUYECKOTO CJIOS; IPUUMHBI €€ 3aBUCUMOCTU OT IIOTEHLMaIa
ANEKTPOJIA.

3. AzcopOLMOHHBIN METO U3Y4EHUS IBOMHOIO 3JEKTPUUECKOTO cI0s. MoieabHbIe TPeICTaBICHHS
0 CTpyKType aBoHHOro cios. Teopus ['yn - Hanmena - I'pama; CXOACTBO M pa3iaudusi 3TOM TEOPHUH C
TeopHrel noHHoM aTMocdepsl lebast - I'tokkens.

Bompoc 4: OcHoBHbIE TONIOKEHUST Teopuu Appenuyca. Teopus smekTponuToB Jlebas-XroKKkes.
@opmynbl Uil TOTEHIIMAIOB MOHHOW aTtMocdepbl U cpenHero KodpduimeHTa aKTHBHOCTH B
pactBope 1,1-Ba€HTHOTrO JIEKTPOJIHTA.

Conepxanue Bompoca:

1. Pa3BuTne npencraBieHuil o ctpoeHUu pactBopoB 31ekTpoiuToB (T. I'porryc, M. ®apaneii,
C. Appennyc, U.A. KabnykoB). OCHOBHbIE MOJIOKEHUSI Teopun AppenHuyca. HemocraTku 3ToM
TEOpUHU.

2. COOTHOIIEHHE MEXy dHEPruel KpUCTAIUIMUECKON PEIIETKH U DHEPrHEN COJIbBATallul MOHOB B
pamkax moaenu bopHa.

3. Hon-nmunonbHOE B3aUMOJEHCTBHE KAaK OCHOBHOE YCIIOBUE YCTOWYMBOCTH PpacTBOPOB
ANEKTPOIUTOB. TEpMOAMHAMUYECKOE ONMCAHUE MOH-UOHHOTO B3aumoaencTBus. [lonstusa cpennen
AKTUBHOCTH U CpeaHero Kod(p@uiimeHTa akTHBHOCTH; X CBSI3b C aKTUBHOCTBIO M KO3 puiimeHTOoOM
aKTHBHOCTH OTACJIBbHBIX MOHOB. OCHOBHBIE aomyrieHusi teopun Jlebas - ['tokkens. [lotenmuman
MOHHOHN aTMOC(hephl.

4. YpaBHeHUs 1715 KOOPPUIIMEHTa aKTUBHOCTH B IEPBOM, BTOPOM M TPETHEM NMPUOIMKEHUHN TEOPUN
JeGas - I'tokkens. CoBpeMeHHbIE MTPEICTABICHHUS O PaCTBOPAX JIEKTPOIUTOB.

Bomnpoc 5: 3akons! poToxumun. KBaHTOBBIN BBIXO/I.

Coneprkanue Bompoca:

1. DOTOXNMUYECKUE peakuuu. OnemMeHTapHbIE (doTroxumuueckne IIPOLIECCHI.
DOTOXUMHUYECKNE aKTUBHBIE YACTUIIBI.
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2. DKCHMEpBI, SKCHUILIEKCHI M UX CBoOicTBa. M3MeHeHne (u3MYeCKMX M XHMHUYECKHUX CBOMCTB
MOJIEKYJI IPH 3JIEKTPOHHOM BO30YXKICHHUH.
3. KBaHTOBBII BBIXO/I. 3aKOH (HOTOXUMHUYECKOHN SKBUBAJIEHTHOCTH DHHINTEHHA.

Bonpoc 6: PaBHOBecue >XUAKOCTh — Map B JBYXKOMIIOHEHTHBIX CHCTeMax. Buapl nuarpamm
cocrosiHus. 3akoHsl [ 106ca-KonoBanosa.

Coneprkanue Bompoca:

1. Tepmonunamuyeckas kiaccudukanus pactBopoB. OyHKIMS CMEIICHUS AJIs HACalbHBIX U
HeuJeanbHbIX pacTBOpoB. [IpenenbHO paz0aBiIeHHBIE pPAcTBOPHI, aTepMajbHbIE, PETYJSPHBIE,
CTPOrO peryJsipHble pacTBOPBI U UX CBOMCTBA.

2. [MapumansHbie MOJTBHBIC BETUYHHBI U UX ONPEACICHUE U3 OMBITHBIX JAaHHBIX JJIsi OMHAPHBIX
cucreM. YpaBHeHus ['u60ca - J[rorema.
3. PaBHOBecHe ®KUAKOCTD - TIap B JBYXKOMITOHEHTHBIX CHCTeMax. PaBHOBECHBIC COCTaBbI Mapa

U KUAKOCTH. Pa3nmuunbie BUABI AuarpaMm coctosiHus. 3akoHbl ['mu66ca - KonoBanosa. Pa3nenenue
BEILECTB MTyTEM NEPETOHKHU. A3EOTPONHBIE CMECH U UX CBOMCTBA.

Bomnpoc 7: OcHOBHBIE MOHATHUS TEOPUH AKTUBUPOBAHHOTO KOMIUIeKca. CTaTUCTUYECKUU BBIBOJ
OCHOBHOTO YpaBHEHHSI U €T0 TEPMOJAMHAMUYECKUN aCIeKT. DHTPOMHS aKTUBAIIHH.

Coneprkanue Bompoca:

1. Mertasibl Kak Katajau3atopbl. Teopus MyabTHILICTOB banananHa.

2. [IpuHIHUI TEOMETPUYECKOTO U DHEPreTUYECKOro coOTBETCTBUSA. OOJIacTh MPUMEHEHUS TEOPUU
MYJIbTHILICTOB. HaHECEHHBIE KaTaIn3aTOPBI.

3. Teopus akTuBHBIX aHcam6ieit Kobo3ena.

Bomnpoc 8: Teopust akTHBHBIX coymapeHHUN At OMMOJNEKYISApHBIX peakuuil. ConocTaBUTENbHBIN
aHAJIN3 TEOpUM AKTUBHBIX COYJApEHUH M AaKTHBUPOBAHHOIO Komiuiekca. OlleHKa CTEepUYECKOro
MHOKHUTEISL.

Coneprkanue Bompoca:

1. Tpumonekynspusle peakunu. IIpuMeHeHHE TeOpUHM aKTUBUPOBAHHOIO KOMIUIEKCA JUIA
ONMCAHUS TPUMOJIEKYJSPHBIX pEaKLUil C y4acTHEM OKHCH a30Ta.

2. Teopusa coynapeHuii B HNPUMEHEHMH K TpPHUMOJIEKYISApHbIM peakuusM. ComnocraBieHue
pe3yabTaTOB 00EUX TECOPHUH.

3. Peakiuu B pactBopax. "Knetounsiit adpdexr" u uncno coynapeHuit MojaeKkys B ) KUIKOCTAX. Poib
SBJICHUM COJIbBATAIINM B XUMHUYECKOW KUHETHKE.

Bonpoc 9: lloHATHE »3IEKTPOXMMHMUYECKOTO NOTEHLHUANA. YCJIOBHS PpaBHOBECHUS Ha TIpaHULE
ANEKTPOJA C pacTBOpOM. Y paBHeHue HepHera.

Conepxanue Bompoca:

1. bumonexynspusle peakuuu. Teopusi aKTUBUPOBAHHOTO KOMILJIEKCA B TNPUMEHEHHUH K
OMMOJIEKYJISIPHBIM PEAKIMSIM PA3JIMYHOTO TUIIA.

2. Teopus coynapeHuii B NpPUMEHEHHH K OUMOJEKYIspHbIM peakuusM CorocTaBieHue
pE3yJIbTaTOB TEOPUU COYAAPEHUIN U TEOPUH aKTHBUPOBAHHOIO KOMIUIEKCA.

Bonpoc 10: TepmoauHamuueckue MOTEHLIHUANbl. XapakTepucTuueckue QyHKuuu. Pasnuunble
(bopMBbI yCII0BU TEPMOAUHAMUYECKOTO PAaBHOBECHSI.

Conepixanue Bompoca:

1. XUMUYECKUH U DIIEKTPOXUMHUYECKHM  CIOCOOBI  OCYIIECTBICHHUSI  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

2. DeKTpOoXUMHYEcKas LeNb U €€ KOMIOHEHThl. OnpeeneHne TeOpeTUUeCKOl 3JIEeKTPOXUMUY, €€
paszensl U CB3b € 3ala4aMU IIPUKIIAJHON DIIEKTPOXUMUH.

24



3. [loHsiTHE 3NEKTPOXUMUYECKOTO MMOTEHIMAA.

Bompoc 11: KomnuratuBHble CBOWCTBA XUAKUX PacTBOPOB. 3akoHbI Payns m ypaBHeHue Banrt-
Todda.

Coneprkanue Bompoca:

1. PacTBopb! pa3nuuHbIx KiaccoB. PasnnyHblie criocoObl BhIpakeHUs cocTaBa pacTBopa. Cmecu
UJIeaNIbHBIX Ta30B. TepMOJINMHAMUYECKUE CBOKMCTBA IFa30BbIX CMECEM.

2. WpeanpHble pacTBOPHI B Pa3jMUYHBIX arperaTHbIX COCTOSIHUSX M OOIlee YyCIOBUE HUIEaTbHOCTH
pacTBOpPOB.

3. JlaBjeHue HACBIIIEHHOTO Mapa >KUJIKUX PacTBOpPOB. 3aKOoH Payns W ero TepMoJIUMHaAMUYECKUUN
BbIBOJI. HeneaibHble pacTBOPBI U KX CBOMCTBA.

4. Meton aktuBHOCTe. Ko3(ppuiMeHTsl akTUBHOCTHM W HUX OINpeAeNieHUE MO0 NapUuuaIbHbIM
JIABJICHUSIM KOMIIOHEHT.

Bonpoc 12: 3akoH AeicTBYIONIMX MacC U €ro TepMOJUHAMUYECKHH BBIBOJ. M30Tepma XuMHUECKO
peakiu. XuMHUYECKOE pPAaBHOBECHE B TE€TEPOTCHHBIX CUCTEMAaX.

Coneprkanue Bompoca:

1.3akon nefictBust macc. IcTopust ero OTKpBITUSI U COBPEMEHHAsl TPAKTOBKa.

2. Pa3nuuHble BUABI KOHCTAaHT PAaBHOBECHS U CBA3b MEXKAYy HUMH. XUMHUYECKas MepeMeHHas.
XUMHYECKOE PAaBHOBECHE B HI€ATIbHBIX U HEUJI€ATbHBIX CHUCTEMAX.

3. TepMoMHaMHYECKUH BBIBOJI 3aKOHA JCHCTBUS Macce.

Bonpoc 13: Bropoii 3akoH TepMoguHaMUKU, GOPMYITUPOBKH, aHATUTHUECKHE BHIPAKEHUSI.
Coneprkanue Bompoca:

1. OHtponus. YpaBHeHue bonbimana.

2. dynnameHTanbHOE ypaBHeHue ['md0ca.

Bompoc 14: 3aBucuMoCTh KOHCTaHTHI paBHOBECHSI OT TeMIEpaTypbl. YpaBHEHHE H300apbl
(M30XOpBI) XUMHUYECKOH peakiuu.

Coneprkanue Bompoca:

1.3aBHUCHMOCTh KOHCTAHT PABHOBECHS OT TEMIIEPATYpPHI.

2. YpaBHeHHs U300apbl U U30XOPBl PEAKIIUU UX TEPMOJAUHAMUYECKUHN BBIBO/I.

3. Hcnonb3oBaHUE pa3IUUHBIX MNPUOIMKEHUI s TEMJI0EMKOCTEeH pPEeareHTOB IpH pacderax
XUMHYECKHX PaBHOBECHH MPH Pa3IMIHBIX TEMIIEpaTypax.

4. I'ereporeHHbIe XUMUYECKHE PABHOBECHUS 1 OCOOEHHOCTH X TEPMOJUHAMUYECKOTO ONTUCAHUS

Bomnpoc 15: BeiBox 00miero ypaBHEHHs KHHETUKM HEOOpPATUMBIX pEakUud N-ro mopsaka M ero
IIPUWIOKEHNE K KMHETHYECKOMY OINMCAHUIO IPOLECCOB HYJIEBOTO, MEPBOrO, BTOPOTrO U TPETHETO
NOPAKOB. METObI OIIpeNeICHUs ITOPAIKA PEAKLIAN.

Coneprkanue Bompoca:

1. Kunernueckuii 3akoH JeHcTBHS Macc W o0iacTb ero mnpumeHMMocTH. CocraBieHue
KMHETUYECKUX YPaBHEHUH JUIsl ©U3BECTHOIO MEXaHNU3Ma PEAKIUU.

2. Ilpsimast u oOpaTHas 3a/Ja4d XMMHYECKOH KHHETHKH. 3aBUCHUMOCTh KOHCTAHTBI CKOPOCTH OT
TeMrneparypbl. YpaBHeHue Appenuyca. "OddexTuBHas" u "UcTUHHAA" SHEPTUU aKTUBALUU.

3. HeoOpatumble peakiuy NEpBOTO, BTOPOIO M TpeThero mMopsiakoB. OrmpenerneHue KOHCTAHT
CKOPOCTH M3 OMBITHBIX JAHHBIX.

4. Metoibl OnIpeIeNeHNs TOPsIIKA PEAKLIMU U BUJ1a KUHETUYECKOTO YPABHEHHS.

Bonpoc 16: OOparuMble W mnapajuleJbHbIE pEaKIUH IEPBOr0 IMOpSIKa M ONpeAesieHHe HX
KMHETUYECKUX MTapaMeTPOB.
Conepxanue Bompoca:
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1. Cnoxnble peakiuu. [IpuHUOMI ~HE3aBUCUMOCTH JJIEMEHTAPHBIX  cTaauil. MeTtoabl
COCTaBJICHUS] KHHETUYECKUX YPABHEHUM.

2. OGpaTtumbie peaklMH IMepBoro nopsiaka. OnpeneneHue 3JeMEHTAPHBIX KOHCTAHT M3 OMBITHBIX
JTAHHBIX.

3. IMapamienpHble peakiuu. [locnenoBarenpHble peakiuy Ha IPUMEPE JBYX HEOOPATUMBIX peakuil
MIEPBOTO NOpPsIJIKA.

Bompoc 17: WneanbHble W peanbHbIEe ra3000pa3Hble W KOHJECHCHPOBAHHBIE CHCTEMBL. MeTon
nerydectu U akTuBHOCTH JIbtonca. KoapummeHnTsr neTydectu 1 akTUBHOCTH.

Copepxanue Borpoca:

1. PacTBopbI pa3nuHbIX KiaccoB. Pa3nuyHbie criocoObl BRIpaKEHUs cocTaBa pacTtBopa. CMecu
UeanbHbIX Ta30B. TepMOJAMHAMUYECKHE CBOWCTBAa Ta30BbIX cMeceil. lmeanbHble pacTBOPHI B
Pa3IMYHBIX arperaTHhIX COCTOSHUSX U 00IIee YCIIOBUE UIeaTbHOCTH PACTBOPOB.

2. JlaBieHHE HACBIIMIEHHOTO Mapa >KUAKUX pacTBOPOB. 3akoH Payns M ero TepMoJIuHaAMUYECKUN
BBIBOJI.

3. HeupneanbHbie pacTBOpHI U UX cBoMcTBAa. MeTon akTuBHOCTEH. KoadduiimeHThl akTUBHOCTH U UX
ompeieTICHUE 0 MaplUUaIbHBIM JaBICHUSM KOMIIOHEHT.

Bompoc 18: Xumuueckuii moTeHIMAI U yCIOBUS XUMHUYECKOro (a3zoBoro paBHoBecus. [IpaBuio
¢a3 ['mb6ca u ero mpuMeHeHne K IPOCTEHIIUM OJTHO- U ABYXKOMIIOHEHTHBIM CHCTEMAaM.
Coneprkanue Bompoca:

1. PaBHOBecue ®UAKOCTD - Tap B JBYXKOMIIOHEHTHBIX cHCTeMax. PaBHOBECHBIE COCTaBbI Mapa
U KUIKOCTH.

2. PaznuuHble BUJIBI IUarpaMM COCTOsSHUA. 3akoHbI ['m66ca - KoHoBanoBa. Paznenenue BemiecT
MyTEM MEPETOHKH.

3. A3eoTpomnHbIe CMECH U UX CBOWCTBA.

Bomnpoc 19: Xapakrepuctuueckue pyHkuuu. YpasHenue ['n66ca-I'enpMromnbiia 1 ero npuMeHeHHe
K paboTe ralbBaHNIeCKOTO JIEMEHTA.

Conepxanue Bompoca:

1. VYCIoBHUsl  ANEKTPOXMMHYECKOTO paBHOBECHsS Ha TpaHUIax pasgena ¢a3 W B
AIIEKTPOXUMUYECKOH LIETTH.

2. Ces3b D]JIC co cBoboaHoM sneprueit [ m66ca. Ypasnenust Hepucra u ['m60ca - ['enbmronbia s
PaBHOBECHOM 3JIEKTPOXUMHUECKON LEMH.

3. IlonsiTue snexkTpoaHoro noreHuana. Kinaccuduxamnus 31eKTpo 0B U 3IEKTPOXUMHUYEKHX LIETIEH.

Bomnpoc 20: Ancopbuus. Ypasaenue JIaurmiopa u ero ananu3s. [lonumonexkynsipHas ancopOuus.
Vpasuenne bpynnayspa-Ommera-Tennepa.
Conepxanue Bompoca:

1. Asnenus ancopOumu. Ancopbent. Axpcopbar. CTpykTypa MOBEPXHOCTH M TOPHUCTOCTH
aacopbenTa. Bua ancopoumu. JlokanuzoBaHHas U IETOKATU30BaHHAS aICOPOITHSI.
2. MonomorekymsipHas ¥ MOJUMOJIEKYIsIpHas aacopomus. M3otepmbl u n300apsl aacopOIuu.

VYpaHenne ['enpu. KoncTanta ajcopOuMOHHOTO paBHOBecHs. YpaBHeHUEe JleHrmropa, ero
TEPMOIMHAMHYCCKHIA BBIBOJT U YCIIOBHSI IPUMEHUMOCTH.

3. Ancopbuus u3 pactBopoB. ['mub06coBckas ancopouwms. [lomumonexynspHas aacopOuus, ee
npuOJIMKEHHOe omucanue metogoM bpynayspa - Owmera - Temrepa (BOT). Hcnmonws3zoBanme
ypaBaenus BT s onpeneneHust moBEpXHOCTH aJCOPOCSHTOB.

Bonpoc 21: fIBnenus ancopbunu. AncopOeHt. Ancop6ar. CTpyKTypa HOBEPXHOCTH M OPHCTOCTh
azcopOenTa. Bun agcopomuu. Jlokanu3oBaHHas U 1eTTOKaTN30BaHHAS a1COPOIIHSI.
Conepxanue Bompoca:
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1.

2. MonomorekyssipHas ¥ MOJUMOJIEKYIsIpHast aacopomus. M3otepmbl u n306apsl aacopOIuu.
VYpasuenue ['enpu. Koncranra ajacopOIIMOHHOTO PABHOBECHSI.

3. VYpaBHenue Jlenrmiopa, €ro TEpPMOAMHAMUYECKUN BBIBOJ M YCIIOBUS IPUMEHHUMOCTH.
Ancopbumst u3 pacTBopoB. [ mOOCOBCKas aacopOIus.

4. [TonumonekymsipHas agcopO1us, ee NpuoOIMKEeHHOe onrcanue MmetooM bpyHnayapa - Dmeta
- Tennepa (bOT). Ucnonbs3zoBanue ypaHenust bOT nis onpeneneHus IOBEPXHOCTH aJICOPOEHTOB.

Bonpoc 22: TlocrynaTsl JMHEHHOW TEpMOJMHAMUKH HEOOpAaTUMBIX IpoueccoB. llepexpecTHbie
a3 dexTol u cooTHomeHus: OH3arepa.
Coneprkanue Bompoca:

1. Onucanne  HeoOpaTHMMbIX  mpoueccoB B TepmoauHamuke.  [lotoku.  Cuibl
DEHOMEHOJIOTUYECKUE 3aKOHBI JUIsl CKOPOCTEN Ipo1ieccoB. OTKPBITHIE U 3aKPBITHIE CUCTEMBI.
2. HeoOpatumble mpomecchl ¥ NMPOM3BOACTBO  DHTPONMHUU. 3aBHUCHUMOCTh  CKOPOCTH

MIPOU3BOJICTBA YHTPOIHH OT OOOOIICHHBIX MOTOKOB M CHJI. CTallMOHAPHOE COCTOSIHHE CHCTEMBI U
teopema [IpuroxuHa.

3. [ToTokl TIpH COBMECTHOM BO3JICHCTBUU HECKOIbKUX CHI. COOTHOIICHUS B3aUMHOCTH
Onzarepa ¥ HX TOPUMEHEHUS B JIMHEHHOW TepMOJUHAMHUKE HEOOpaTHMBIX MPOIIECCOB.
Tepmomuddysus. Koadhdumuent repmoauddy3un u ero onpeaeieHue Ha OIbITE.

Bompoc 23: HeoOparumble mociiejoBaTeIbHbIE pPEAKIMM IE€PBOrO IMOpsJKa — TOYHOE M
npulIKeHHOe onucane. MeTo ] crallmoHapHbIX KoHIeHTpaluii bonenmreiina — CemeHoBa.
Coneprkanue Bompoca:

1. KuneTnmyeckuii aHanM3 TMpOILIECCOB, MPOTEKAIOIIUX Yepe3 00pa3oBaHUE MPOMEKYTOUHBIX
IPOIYKTOB.

2. Ipunmun xBaszucraumoHapHocTu boneHmiTeliHa M o0nacTh ero NpUMEHUMOCTH. [IpuMeneHue
NPUHIUIA CTAIIHOHAPHOCTH JIJISl BBIYMCICHUS HAYaJIbHONH CKOPOCTH TOMOTCHHOM KaTaIHUTHUYECKON
pPEaKIuu C y4acTHEM OJIHOTO peareHra.

3. YpaBuenue Muxasnuca - MentsH. OnpeiesieHne KHHETHUYECKUX MOCTOSTHHBIX 3TOTO YpaBHEHUS
U3 OTIBITHBIX IaHHBIX.

Bonpoc 24: KunHernka HEpa3BETBICHHBIX U pPa3BETBIEHHBIX LEMNHBIX PpEaKUMH. Y CIOBUA
BO3HMKHOBEHHSI U CBOWCTBA MPEEIOB BOCILUIAMEHEHUSI.

Conepxanue Bompoca:

1. llennble peakiuu. DieMeHTapHbIE MPOLECChl BOZHUKHOBEHUS, MPOJOJIKEHUSI, Pa3BETBICHUS U
oOpsiBa neneit. Jnuna nenu.

2. PaznuuHble METO/BI pacyeTa CKOPOCTH HEPA3BETBICHHBIX LEMHBIX PEAKIINH.

3. IlpumeHeHume MeTola CTAMOHAPHOCTH JJS COCTABJICHUS KHHETUYECKUX YypaBHEHUH
HEpPa3BETBJICHHBIX LIEMTHBIX pPEeaKIMii Ha IpUMepe TeMHOBOro oopazoBanus HBr.

Bompoc 25: Ypasuenue Knaneiipona-Knaysuyca. CootHomeHus: MakcBelia ¥ UX UCIOJIb30BaHUE.
Conepxanue Bompoca:

1. Vpaaenue Knaneipona-Knaysuyca u ero npuMeHenne K ¢a30BbIM IEpexogaM MEepBOTO pojaa
OJIHOKOMIIOHEHTHBIX CHCTEM.

I. CootHomenuss MakcBemia M KX HCIONB30BaHWE MPHU BBIBOJAE YypaBHeHHs KialinepoHa-
Knaysuyca.

Bonpoc 26: Karamu3. MexanusM ©  kiaccuukanus KaTadUTHYeCKHX peakuuil. Teopun
MynbTUIUIETOB banannvna u akTuBHBIX aHcamOeit Kobosena.

Coneprxanue Bompoca:

1. Mertasuibl Kak Katanu3atopsl. Teopus MynbTUILIETOB banananHa.
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2. [IpyHIMI TEOMETPHUUECKOTO0 M HHEPreTHYECKOro COoOTBETCTBUS. OO0IacTb NPUMEHEHUS
TEOPUU MYJIbTUILIETOB.
3. Hanecennsle katanu3atopsl. Teopus akTuBHbIX aHcamOieit KoGo3esa.

Bonpoc 27: Iuddy3us u murpanuss HOHOB B pacTBopax ayekrponutoB. @opmyna Heprcra —
OliHmTeiHa. Y enbHas U SKBUBAJICHTHAS AJIEKTPONPOBOJIHOCTH JIEKTPOJIUTOB, UX 3aBUCUMOCTh OT
KOHIIEHTPAIIUU PpacTBOPa. INEKTPODHOPETUICCKUI U pellakcaninoHHON Y (HEKTHI.

Copepxanue Borpoca:

1. HepaBHOBecHbIE sIBIEHHS B pacTBopax »3iekTposuToB. llotoku muddysum u murpanuu.
®dopmyna HepHera - DitHmretina. {udy3noHHBINH TOTEHITHAT.

2. YaenbHast ¥ SKBUBAJICHTHAS SJIEKTPOIIPOBOIHOCTE. Huca epeHoca ¥ METO/Ibl MX ONpeAeICHHUS.
[TonBukHOCTH MOHOB U 3aK0H Kounbpaymia.

3. @wusuueckue ocHOBbI Teopuu Jlebas - ['toxkens - OwnH3zarepa; 3JeKTpPOPOpPETHUECKUN U
penakcannoHHbIN 3¢ dekTl; 3hdexTs Buna u Jlebas - DanpkeHrarexa.

4. 3aBHCHMOCTH MOJBWXXHOCTH HMOHOB OT WX TPHUPOABI, OT MPHUPOJBI PACTBOPUTEINS, OT
TEMIEPaTypbl U KOHIIGHTpAIMH pacTBopa. MeXaHu3M 3JIEKTPONPOBOJIHOCTH BOJIHBIX PacTBOPOB
KHCJIOT U ILIEJIOYEH.

Bomnpoc 28: Peakiun B motoke. Turel peaktopoB. KnHeTHka craiimoHapHOi HE0OpaTUMON peaKkinu
MIEPBOT0 NOPAJIKA B PEAKTOPE UACATBHOTO CMEILIECHHUS.

Coneprkanue Bompoca:

1. Peakuuu B notoke. Peakiinu 1ieanbHOro BHITECHEHUS U UJEATbHOTO CMEIICHMUS.

2. OmnpeneneHrne KUHETHMUYECKUX IIOCTOSHHBIX JUISl Pa3iM4YHbIX peakUuid IMEepBOTroO IMOpsJKa B
peakTope UAEeaIbHOIO CMEILICHHUS.

3. KonebaTenbHbIe peakiiny Ha mpuMepe peakuu bemnoycosa - YKaboTuHCKOTO.

Bomnpoc 29: MonoMonekyinspHbie peakuuu. VX onucanue Teopueil akTHBUPOBAHHOTO KOMILJIEKCA U
TEOPHEN AKTUBHBIX COYIAPEHUN.

Coneprkanue Bompoca:

1. MeToa mepexoaHOro COCTOSHUS (aKTMBHPOBAHHOTO Komruiekca). CBoiicTBa aKTHUBUPOBAHHOTO
KOMILJIEKCA.

2.  CTaTUCTHYECKHMH pacueT KOHCTAaHThl CKOpOCTH. (OCHOBHBIE JOMYUIEHUS  TEOPUH
AKTUBUPOBAHHOTO KOMIUIEKCA U 00JIACTh €ro MPUMEHUMOCTH. TpaHCMUCCHOHHBIN KOA(PHUITEHT.

3. TepMoguHaMUYeCKHl aclEKT TEOPUM AKTUBHUPOBAHHOTO KOMILIEKCA. DHTPOMNHS AKTUBALIUH.
COOTHOIIICHUS] MKy ONBITHON M HICTUHHOW SHEPTUEH aKTUBAIIUH.

Bompoc 30: TlogBuwxHOocTh HMOHOB. 3akoH Kombpaymia, yucina nepeHoca, MX 3aBUCUMOCTb OT
KOHIIEHTPALlMU pacTBOPa U METO/IbI OTIPEIEIEHUSI.

Coneprkanue Bompoca:

1. HepaBHOBecHblE sIBIEHMsI B pacTBopax »siekTposuToB. Ilotoku muddysum u murpanuu.
®opmyna Hepucera - Oiinmnreiina. {uddy3noHHbII MOTEHIHAL.

2. YaenbHast M SKBUBAJICHTHAs SJIEKTPOIIPOBOIHOCTh. HHca epeHoca U METO/Ibl UX ONpeeIeHHUs.
[Tonsr>xHOCTH MOHOB U 3aK0H Kosbpaymia.

3. @usunueckue ocHOBbI Teopuu Jlebas - ['tokkens - On3zarepa; 3JeKTpoPOpeTHUECKUN U
penakcannoHHbIN 2P dekTr; 3bhdexTs Buna u Jlebas - DanpkeHrarexa.

4. 3aBHUCHMOCTh MOJBHXXHOCTHM MOHOB OT WX TMPHUPOJAbI, OT MPHPOJBl PACTBOPUTEINS, OT
TEMIEPATypbl U KOHIIEHTpAIMH pacTBopa. MexaHH3M 3JeKTPONpPOBOJAHOCTH BOAHBIX PAacTBOPOB
KHUCJIOT U ILIEJIOYEH.

Bonpoc 31: Opnoponnble ¢ynkuuu. Teopema Oiiepa 00 oaHOpoaHbIX GyHKIUAX (0e3
J0Ka3aTeNnbCcTBa). MosbHbBIE TapliaibHble MOJIbHBIE BeIMUKHbI. Y paBHeHue [ n60ca-/{rorema.
Coneprxanue Bompoca:
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1. TepmoamHamuueckas kiaccupukamus pacTBOpoB. DyHKIUS CMEIICHHUS s UACATBHBIX U
HEHJICATbHBIX PACTBOPOB.

2. llpenenbHO pa30aBICHHBIE PACTBOPHI, aTEpMalbHBIC, PETYISAPHBIC, CTPOrO PEryJspHBIE
pPacTBOPHI U MIX CBOWCTBA.

3. [NapumanbHble MOJBHBIC BETUYMHBI U UX OINPEICICHHUE W3 OMBITHBIX JAHHBIX JJIsi OMHAPHBIX
cucreM. YpaBHeHus ['m60ca - J[rorema.

Bompoc 32: OrtHocuTenbHBIE W CTaHAAPTHBIE OAJIEKTPOJHBIE TOTeHIMaNbl. Kiaccudukanus
ANEKTPOJIOB U 3ekTpoxumuueckux nene. [loustue DC. TepmoauHaMuKa 3IEKTPOXUMHUECKUX
nenei.

Coneprkanue Bompoca:

1. YcnoBus 31eKTpOXMMHUECKOrO paBHOBECHS HA TpaHUIaX paszjaena (a3 u B 3JIEKTPOXHUMHUUECKON
LEMH.

2. Ces3b D]JIC co cBoboaHoi 3Heprueit [ mo6ca. YpasHenuss Hepucra u I'm606ca - ['enbmronsia s
PAaBHOBECHOM 3JIEKTPOXUMHUYECKOMN LEIIH.

3. [lonsTue snexkTpoaHoro noreHmana. Kinaccudukamus 3m1eKTpo10B U IEKTPOXUMHUUEKHX IIeTIeH.

Bonpoc 33: Iuddy3rnonHas KHHETHKA JIEKTPOAHBIX MporeccoB. CyIHOCTh Mosporpaduueckoro
MeTo/a.

Copaeprxanue Bompoca:

1. IlnoTHOCTP TOKa Kak Mepa CKOPOCTH 3JEKTPOAHOrO IpoLecca; MOJspU3alus 3JIEKTPOIOB.
Cranuu 37eKTpOIHOrO Ipoliecca.

2. Mexanm3mbl Maccornepenoca: auddy3usi, MUrpanus U KOHBEKUUS. TpuU OCHOBHBIX YpaBHEHHS
1 y3MOHHON KHHETUKU U OOIIMN MOIX0/ K PEUICHUIO €€ 3a/1ay.

3. lonsporpadust. Ypasaenne NnbkoBuda. Tok oOMeHa U NIEpEHANIPSIKCHHE.

Bonpoc 34: KauecTBeHHBIE OCHOBBI TEOPHHM 3aMEIJIEHHOTO pa3psla; €€ HSKCIepUMEHTaIbHas
IPOBEPKA.

Coneprkanue Bompoca:

1. Xumuueckuid U  DIEKTPOXUMHYECKHH  CIOCOOBI  OCYIIECTBICHHS  OKUCIHTEIHHO-
BOCCTAaHOBUTCIIbHBIX peaKIIPIfI.

2. DReKTpOoXUMHUYEcKas 1eMb U €e KOMIOHEHTHI. OmnpeeNeHne TEOPETHUECKON dIEKTPOXUMUH, e
paszieNbl ¥ CBSI3b C 337a9aMi IPHUKIIATHON IEKTPOXUMUHU.

3. [loHsTHE YNEKTPOXUMUYECKOTO MOTSHIINATIA.

Bonpoc 35: Tennosasa teopema Hepucera. [loctynar [1nanka. OnpeneneHue KOHCTaHT paBHOBECHS
peakuuy B 3aBUCUMOCTH OT TEMIIEPATypPhbl C UCIIOIb30BAaHUEM a0COIIOTHBIX SIHTPOIHH.
Conepxanue Bompoca:

1. Ternora u paboThl pa3nnyHoro posaa. Pabora pacmmpenus uist pa3inyHbIX mpoueccos. [lepBblit
3aKOH TEPMOJUHAMUKHU. BHYTpeHHsIs 3Heprusa. DHTanbnus. 3aKoH ['ecca u ero cieacTBusl.

2. CranaapTHbIE COCTOSIHMSI U CTaHJApTHBIE TEIUIOThl XMMUYECKUX peakuuil. Teriora cropanus.
TennoTel 0Opa3oBaHus. 3aBUCUMOCTb TEIUIOBOrO 3¢¢eKkTa peakiuu oT temnepaTtypsl. Dopmyna
Kupxrodaoa.

3. 3aBUCHUMOCTbH TEIJIOEMKOCTH OT TEMIepaTypbl M pacueThl TEIIOBBIX 3()(EeKToB peakuuil.
TaOmuupel  CTaHIAPTHBIX  TEPMOAMHAMHUYECKHMX  BEJIMYMH W HUX  HCIOJIBb30BaHHE B
TEPMOJIMHAMHUYECKUX pacyeTax. BTopoil 3aK0H TepMOJINHAMUKH U €0 pa3iuyHble POPMYIUPOBKH.

Bomnpoc 36: XuMuueckre MICTOUHUKH TOKa.
Coneprkanue Bompoca:
1. Tox oOMeHa u nmepeHanpsHKeHUe.
2. BopoponHoe nepenamnpsbkenue. Teopust BogopoaHoro nepeHanpsbkeHus (Tagens, @onbmep u
ap.).
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3. Koppo3us meramioB. MeTozbl 3aliuThl METAJIJIOB OT KOPPO3UU. XUMUYECKHE NCTOUHUKU TOKA,
UX BUJBI U OCHOBHBIE XapAKTEPUCTUKH.

HanmenoBanue komnerenuuu OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-6
JIMcuunJInHbI 00s13aTEIbHOI YacTH:
HanmeHoBaHue TMCUHMILIMHBI - Oprannyeckasi XuMusli

Bonpoc 1: CoBpemeHHast TE€OpHsl CTPOECHUS OPraHMYECKMX COEIMHEHMH: OCHOBHBIE I10JIOKEHUS
TEOpUU CTpoeHUs bByTiepoBa, »>JEKTpOHHAs TEOpPHUS, OCHOBHBIE NPUHLMIIBI KBAaHTOBOM
opraHu4eckoi xumuu. Turel ruOpUIU3aLMH.

Coneprkanue Bompoca:

1. IIpenmer opranmyeckoil xumuu. CocTaB M CTPOEHME OPraHUYECKUX COECIUHEHUH.
OcHoBHBIE (YHKIIMOHATIBHBIE (XapakTepucTuyeckue) rpynmsl. Monekynspabie Gopmyist (OpyTTO,
o0mue, paluoOHalbHbIE, CTPYKTYpPHbIE M 3JEKTpOHHbIe). ['omonorusa. M3omepus u ee BHIBL
OcCHOBHBIE TPHHLMUIBI KJIACCH(PUKAMK OpPraHUYECKHX COeauHEeHui. llpaBuwia W NPUHLIKIBI
MIOCTPOEHUs Ha3BaHUM oOpraHudeckux coeauHeHud. CoBpemeHHass HomeHkinatypa MIOITAK.
OcHOBHbIE TIpaBHJIa 3aMECTUTENIbHON HOMEHKJIATypbl (BbIOOp M HyMmepanus TIJIaBHOM Liemnu,
IPaBUJIO HAMMEHBIINX JIOKAHTOB, CTAPIIUHCTBO (DYHKLIUH).

2. OcHOBHBIE TIPU3HAKW KIACCH(HUKAIIMKA DPEAreHTOB M PEAKIHi B OPraHUYECKOW XHMUHU.
Cyb6ctpat, peareHT, Hykjaeodun, saexkTpodui, Hykieodyr, 3MeKTpodyr, cBOOOAHBIC pPaTUKAIbI.
[ToHsATHE O MPOMEKYTOUHBIX YaCTHIAX (MHTEpMenuaTax): KapOeHbI, HUTPEHBI, KapOOKATHOHHI,
KapOaHMOHBI, apuHbl 1 Ip. OOLIMe NOHATUS O MEXaHU3ME PEAKIIUU.

3. OcCHOBHBIE TOJIOKEHUSI TEOPUU XMMHUECKOI'O CTPOEHUSI OpraHuYecKux coenuHeHuil (A.M.
Bbyrnepo). KBaHTOBO-MeXaHu4ecKue MPEICTABICHHUSI O CTPOCHUM 3JIEKTPOHHON 000JI0YKM aToMa
yraepoaa. Tunbel ruOpuauzanuu aroma yriaepojga B opranndyeckoil xumuu. CoBpeMEHHbIE
IpPEJCTaBICHUS O 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH MOJEKYd OT MX XHMUYECKOTO
cTpoeHus. IHIyKIIMOHHBIN (MHIYKTUBHBIN), ME30MEPHBIN, THIIEPKOHBIOTAIUsS, UHIYKTOMEPHBIA U
anextpoMepHblii dbdexts. Kucnorst u ocuopamms (M. Bpencren, I'. Jlbiouc). CompsikeHHBIE
KUCI0Thl U ocHOoBaHUs. KoHcrantel kucnotHoctu (pKa) u ocHoBHoctu (pKb). KonmmnuectBeHHas
OLICHKAa BIHMSIHHUA 3aMeCTHTEJIed Ha pPEaKUHOHHYI0 CIIOCOOHOCTh OpraHMYEeCKHX BEIIECTB.
VYpaBuenue ['ammera. [lepexogHoe COCTOSIHUE U MEXAHU3M PEAKIIHH.

Bompoc 2: Knaccudukanusi peareHToB M peakuui. VHIYKTUBHBIA M Me30MEpHbIH 3()QeKThl,
3¢ eKT runepKkoHbIoTaly, ypaBHeHue ['ammera.

Coneprkanue Bompoca:

1. KBaHTOBO-MeXaHMUYECKHE MPEICTABICHUSI O CTPOEHUM 3JIEKTPOHHOM 000JI0OUKHM aToMa
yraepoaa. Tumbsl ruOpuaMzanu aroma yriaepojga B opranndeckol xumuu. CoBpeMEHHbIE
NpPEJCTaBICHUS O 3aBUCUMOCTH PEAKIMOHHON CIOCOOHOCTH MOJEKYd OT HMX XHMMHUYECKOTO
CTPOEHHUS.

2. WHayKIMOHHBIA (MHIYKTUBHBIN), ME30MEPHBIM, T'MIIEPKOHBIOTaLUs, HHIYKTOMEPHBIH |
MeKTpoMepHEIi 3pdexTs. Kucnorsr u ocuoBanms (M. Bpencren, I'. JIbiouc). ConpspkeHHbIS
KUCTOTHI 1 ocHOBaHusA. KoHcTanTh kucnotHoctH (pKa) u ocHoBHocTH (pKb).

3. KonmnuecTBeHHass oImeHKa BIUSHUS 3aMECTUTENIEH Ha PEaKIHMOHHYI0 CIOCOOHOCTh
OpraHMYECKUX BellecTB. Y paBHeHUe ['ammMera. [lepexoqHoe cOCTOSHUE U MEXAHU3M PEAKIIUH.

Bomnpoc 3: Ankansl. [Ipupoga C-C u C-H cBsi3eil B ankaHax
Coneprkanue Bompoca:

1. Anxansl (TmpenenbHbIE YIIeBOAOpPOAbl - mapaduusl). OmnpeneneHue, Opyrro - oOmas u
parmoHanbpHas popmyisl. U3omepus. Homenkmarypa. [Ipupona C-C u C-H cBsizeii B ankanax.
2. [Tonsatue o koHpopManusIx u koHpopMmepax ankaHoB. [Ipoekunonnsie Gpopmynsl HeromeHa.

[TpuponHbie UCTOUHUKH. METO/Ibl CHUHTE3a: THAPUPOBAHUE HEMPEIENIbHBIX YII€BOJOPOI0B, METO
Oumepa-Tporniia, U3 ranoreHalkaHoB (peakuus Bropia, mpotonus peakTuBoB 'puHbspa), CHHTE3
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yepe3  JIMTHH-IUATKWIKYIOpaThl, TMHPOJIU3 M  OJIEKTPOJIU3 Cojle  KapOOHOBBIX  KHUCIIOT,
BOCCTAHOBJICHHE KapOOHWJIBHBIX coeAuHeHud. Du3nueckre CBOWCTBA. XHUMHYECKHE CBOMCTBA:
TEPMUYECKUM M KATATUTUYCCKUU KPEKUHT, KATAJIUTUYECKOE IETHAPUPOBAHUE, TaJIOTCHUPOBAHUE
(xmopupoBaHue, OpOMHpOBaHHE, HOIUPOBaHHE, (TOPUPOBAaHWE), HUTpOBaHWE peakius M.U.
Konogaiosa), cynb(hoxsiopupoBaHue.

3. CeneKTUBHOCTh PAJUKAIBHBIX PEAKIMA W OTHOCHUTEIbHAs CTAOMJIBHOCTH CBOOOJIHBIX
AIKUIBHBIX PAUKaIoB. ['OpeHre U KaTaTUTHYECKOE OKHCIICHUE.

Bomnpoc 4: I'omonoruueckuii psin ankenos. [Ipupona aBoitHoM cBsizu. ['eomerpuueckas nzoMepusi.
Mertonbl cunTe3a. Pru3ndecKkue CBOMCTBA.

Coneprkanue Bompoca:

1. AnkeHbl (HempeaenbHbIe dTUICHOBBIC YIIIEBOAOPObI, onedunsr). OnpeneneHue, OpyTTo -
obmas u panuoHanbHas (opmynbl. Tumsl m3omepun. Homenknatypa (mmc-, Tpanc- u Z-, E-
HOMEHKJIATypa).

2. [Tpupona nBOWHON CBs3U. Ps cTaOMIIBHOCTH QJIKCHOB, BBIBEJICHHBIM HA OCHOBE TEILJIOT
ruapupoBanusa. Tpu Hambonee oOMUMX METOAAa CHHTE3a QJIKEHOB: a) AIMMUHHUPOBAHUE
raJIOreHOBOJIOPOJia W3  JKWITAJOT€HUJIOB, BOJABl U3 CIUPTOB, JCTAJOTEHUPOBAHUE BHII-
JUTaJoreHalKaHoB, peakiuuu [odmana, Burttura; 0) cTepeoceneKTUBHOE BOCCTAHOBIICHUE
AJIKWHOB;, B) PEAKIMM KOHJICHCALIMM JBYX COCJAMHEHUN C aKTHUBHBIMH Tpynmnamu (KapOoHMII-
METHJICHOBAsI KOHACHCAIIUSA).

3. Kpekunr. ®usnueckue cBoicTBa.

Bompoc 5:  XuMmuueckue CBOICTBAa @IKEHOB. MeXaHU3M peakUuuu  3JIEKTPOPUIBHOTO
IIPUCOEAVHEHNS HAa IPUMEPE TaJOreHUpPOBaHUsA, rHaporansoreHupoBaHus. OKUCIEHHE alIKEHOB.
O3oHOMM3.

Cogepxanue Bompoca:

1. XUMHUYECKHE CBOWCTBA: F€TEPOr€HHOE U TOMOI'€HHOE T'MJIPUPOBAHUE AJIKEHOB, THpaTalus
(MPOMBILIUIEHHBI METOJ CHUHTE3a 3TaHoja M IpolaHojda-2). DIEKTPOPHIbHOE NPUCOECTUHEHNE
(AdE) HekucablX M KHUCIBIX aJJ€HI0B (raJIor€HUpOBaHUE, TruaporajgoreHuponanue). IIpormeccsl,

conyrctBytomue AdE - peakuusM:  cONpsbKeHHOE  IMPHCOEIMHEHHE, IeperpyninupoBKU
IIPOMEKYTOUHBIX KapOOKATHOHOB.
2. Oouiee npencTaBieHre o Mexanusme peakuuil. [lpaBmio MapkoBHHKOBa, paBuIIo 3aiilieBa

- Barnepa. [ uapokcu- n aakOKCUMMEpPKypUpOBaHUE. Perno- m crepeoceneKTUBHOE MPUCOCIUHEHUE
ruapuoB  6opa. Permocnenuduueckne  ruapoOopupyrommue  peareHTbl.  IIpeBpaiienue
OOpOpPraHUYECKUX COEIUHEHHM B ankaHbl, cOUpTbl. OKHCIEHHE AalKeHOB JI0 OKCHpPaHOB (MO
[TpunexaeBy) u 1o aunonoB no Barnepy (KMnO4) u Kupre (OsO4).

3. Crepeoxumusi THUAPOKCHIMPOBAHUSA aJKEHOB. (30HOJM3 AaJIKEHOB, OKHCIUTEIBHOE |
BOCCTAaHOBUTEJIBHOE pacllelieHne 030HUAOB. lcuepribiBaroliee OKUCIECHUE AIKEHOB C MOMOUIBIO
KMnO4 1581051 Na2Cr207 B YCIOBHUAX Mex(ha3zHOTO KaTajiau3a. I'openue.

PangukanpHble peakiuu: MpHCOEIMHEHHE OpOMHUCTOro Bojopoja Mo Xapamy (MeXaHu3M) U
alTMIIbHOE TajoreHupoBanue no Lurnepy.

Bompoc  6: byraguen-1,3. OcobGeHHOCTH CTpoeHHs. XWUMHUUYecKkwe cBoiictBa. 1,2-, 14-
npucoenunenus. [lonumepuzanuus nuenos. Peakuus unbca-Anbaepa ¢ alikeHaMU U aTKUHAMU.
Coneprkanue Bompoca:

1. Ankamuensl. Tumbl OUEHOB (KyMYJIHPOBAHHBIE, COMNPSDKCHHBIE M W30JHMPOBAHHBIE).
Nzomepus. Homenkiatypa. ComnpsbkeHHble JueHbl, 3QQext conpspkeHus. OOmue crnocoObl
MOJIyYEHHUSI.

2. [Ipompimiennasie  Metonsl cuHTe3a. Cunte3 C.B. JlebemeBa Oyrammena-1,3. Cunte3
®aBopckoro - Penmne. Xumuueckue cBoicTBa. ['anoreHupoBaHue W ruaporagoreHupoBanue 1,3-
nueHos (1,2- u 1,4-npucoenuHeHue).
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3. PeaKI_II/ISI AUCHOBOI'O CMHTC3a C aJIKCHAMU MU aJIKWHaAMHW, MCXaHU3M U CTCPCOXUMUSA PCAKIIUN
Junbca-Anbaepa U €€ IPUMEHEHUE B OPraHUYECKOM CHHTE3E.

Bonpoc 7: T'omosmormueckuii psa ankuHoB. [lpupona TpoiHOM cBsi3U. MeTOIbl CHHTE3A.
®dusnuecKue CBOMCTBA.
Coneprkanue Bompoca:

1. Ankunsl. Onpeaenenue, OpyTTo - 001mas 1 paroHanbHas GOPMYJIbI.

2. IIpupona tporiHou cea3u. M3omepus. Homenknarypa.

3. MeToapl CHHTE3a C IMOMOIIBI0 PEaKIUi OTIIEIUICHUS, AIKWIMNPOBAHHE TEPMHHAIBHBIX
alleTUIICHOB M MTUPOJIN3a METaHa.

4. duznuecKue CBOMCTBaA.

Bonpoc 8: Xwumuueckue CBOMCTBA aJKUMHOB. ['ajmoreHupoBaHHE, THAPOrajJOreHUPOBAHMUE,
ruaparanusi. CHHTE3 albJeru10B U KETOHOB.
Coneprkanue Bompoca:

1. XUMHUYECKHE CBOWMCTBA. Peaknuu mnpucoequHEHUss K ajlkuHaMm (BOJOpOa, TajOreHOB,
XJIOPUCTOI'O BOJOPOIA).
2. CpaBHEHHE pEaKIMOHHOW CIOCOOHOCTH aJKWMHOB U ankeHoB. Peakums Kyueposa.

OxuciieHue u O30HHUPOBAHHC. HpI/ICOG,Z[I/IHCHI/Ie CIIMPTOB, HUAHHUCTOI'O BOJAOpPOJA, Kap6OHOBBIX
KHUCJIOT.

3. Peakuun numepusanuu, Tpumepusanuu, peakuus Penme. Peakuuuy 3amenieHust Boaopojaa
(auetmnienunbl Na, Cuu Ag).
4, Marnuiioprannueckue npousBognble ankuHoB (OK.M. HWouwy), wux mnoinyuyeHue u

UCIIOJIb30BaHNE B OpraHu4eckoM cuHTe3e. KoHAeHcalus TepMUHAIBHBIX aTKHHOB ¢ KETOHAMH U
anpaerunamu (Pasopckuid, Perrre).

Bonpoc 9: T'ajgoreHnpou3BOAHbIE YIIEBOIOPOAbI KaK HUCTOYHUK IOJYYCHUS AalTKEHOB, JAHEHOB,
QJIKUHOB, AJKWITAJIOI€HUJOB, CIUPTOB, MPOCTHIX 3(PUPOB, THOJIOB, HUTPOCOEAUHEHUH, aMHHOB,
CIOXHBIX 3(pupoB. BzaumoieiicTBue ¢ MeTamiaMmu.

Coneprkanue Bompoca:

1. Omnpenenenue, OpyTrTo, o0mIas W panuoHanbHas ¢opmynsl. M3omepus, HOMEHKIATYpA.
Mertonpl cHHTE3a MOHO-, AW-, TPU- W MOJUTAJOTCHIPOU3BOAHBIX. DU3NYECKUE CBOWCTBA.
XuMuyeckue cBoiicTBa. OOmuMe 3aKOHOMEPHOCTH PEAaKIUU HYKJICO(QUIBHOTO 3aMeIeHHUs.
HyxneodunsHocTs U ocHOBHOCTD. Peakiuu tuna u SN1 u SN2, BiusiHie Ha HUX AJIEKTPOHHBIX U
CTPYKTYPHBIX (haKTOPOB, MPHUPOABI YXOsIIel rpynmnsl (Hykieodyra), pactBopurens. [lonstue o6
MOHHBIX Tapax. CHHTETUYECKOE HCIOJb30BaHUE peaKUUi HYKIE(PHUOJIBHOTO 3aMelleHUus, Kak
METOJl CO3/aHHs CBS3U YIIIEPOA-YIVIEPOJ, YIVIEPOI-a30T, YIJIEPOA-KHCIOPOA, YIJIEPOA-CEPa,
yraepoa-ochop  (moslyueHue  aJKUITaJOTe€HWAO0B, CIUPTOB, THOJIOB, MPOCTBIX 3(UPOB,
HUTPOCOCTUHEHHH, aMUHOB, HUTPHUIIOB, CIIOKHBIX A(UPOB U JP.).

2. Konkypennust mpomeccoB E2 m SN2, EI um SNI u ¢aktopsl BIusoomMe Ha 3Ty
KOHKypeHInto. Hampanenue snumunupoBanus. IlpaBuna 3aiiieBa u ['opmana. Crepeoxumus
AIIMMUHUPOBAHUS: CUH- U aHTH- TMMHHUpOBaHKe. Vcronp30BaHne peakiuii STMMIUHUPOBAHUS IS
CHHTE3a aJIKEHOB, INCHOB U aJIKUHOB.

3. B3anmopeiictBue ranoreHasikaHoB ¢ Mmerasamu. Cuere3 Bropua. Ilomydyenue nutuii- u
MarHMMOpraHn4eckux coeauHeHuil. CUHTE3 Ha UX OCHOBE YIVIEBOAOPOJOB, CIIUPTOB, albAETHIOB,
KETOHOB, KAPOOHOBBIX KUCIOT. J[ManKuiKkynparsl.

Bompoc 10: OpgnoatoMHBIe W MHOTOAaTOMHBIE CrIHpPTHl. CrocoObl WX CHHTE3a W3 aJKECHOB,

raJIoTeHaIKaHOB, KAPOOHUIBHBIX COSTUHEHHIA, CIIOKHBIX 3(PUPOB KapOOHOBBIX KHCIIOT.
Coneprkanue Bompoca:
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1. Ankanonbsl (cnmpte). OrmpeneneHue, OpyTrTo, oO0mIas W pamnuoHANbHAS (OPMYIIBIL.
Knaccudukanus, nzomepusi, HOMEHKJIATypa.

2. Mertoapl cUHTE3a: U3 aKEHOB, TAJIOT€HAIKAHOB, KapOOHWIBHBIX COCAMHEHUH, CIIOKHBIX
3¢upoB 1 KapOOHOBBIX KUCIOT, (PepMEHTATUBHBIE peakuuu. Puznyeckue cBOMCTBA. XUMUYECKUE
cBoiictBa. Kucnornocts ciuptoB. CiupThl, Kak ocHoBaHUs JIbrouca.

3. Peaknun ¢ coxpaHeHneMm aroMa KHCIOpOAa aJKaHOJa B MPOAYKTE PEaKIUU: aJIKOTOJISTHI,
KHUCTIOTHI JIbonca, OKUCIIEHUE KaTAIUTUIECKOe NeruapupoBanue B npucyrctsuu Cu,Pt,Pd.

Bompoc 11: CsoiictBa cnuproB. Crnuptsl kak cinadele OH-kucinotsl u ocHoBanus Jlbrouca.
3aMeleHue THIPOKCWIbHON rpynmnsl. Jlernaporanus. OKuciIeHue OJHOATOMHBIX M JIBYXaTOMHBIX
cnupToB. [IMHakoIMHOBAsI TEPErpyNIIUPOBKA.

CopneprkaHue Bompoca:

1. OxuciieHue NEepPBUYHBIX CIHPTOB 10 aJbJAETHJIOB M KapOOHOBBIX KHCIOT, BTOPHYHBIX
CIMPTOB [0 KETOHOB. PeareHTbl OKHUCIEHHS Ha OCHOBE XPOMOBOIO AHTHJAPHJA M JIBYOKHCH
Maprasia. MexaHu3M OKHUCIIEHUSI CHUPTOB XPOMOBBIM aHTHUAPUIIOM.

2. Peakiun, wuaymme ¢ ydacTHEM CBSI3M  YIVIEPOA-KUCIOPOJ T'MIPOKCHIIBHOW TPYIIbL:
00pa30oBaHUs AJIKEHOB, CIIOXKHBIX I(PUPOB HEOPraHMYECKUX KHUCIIOT, 3aMEIICHHE THIpOKCHia Ha
rajoret (IoJ IeiCTBUEM TajoreHOBOJOPOIOB, Tal0reHua0B dochopa, XJI0pUCTOro THOHUIIA).

Bonpoc 12: Anbaeruipl U KeTOHbl. MeETONbI MX TOJYYCHHUS W3 aJKEHOB, AJIKHHOB, CIIMPTOB,
IIPOU3BOJIHBIX KapOOHOBbIX KucCIOT. CTpoeHue KapOOHMJIBbHOW TIpymmnbl. BiusHue npupoisl u
CTPOCHUS paJMKalia Ha KapOOHUIBHYIO aKTHBHOCTb.

Coneprkanue Bompoca:

1. Omnpenenenue, Opyrro, obmas M panuoHanbHas Qopmynsl. HomeHkiarypa, u3omepus,
TayTOMEpHs.
2. MeToapl MONMY4YeHHs] albJETUI0B M KETOHOB M3 QJIKEHOB (030HOJHM3), AalIKHHOB

(rupoboprpoBaHrE), Ha OCHOBE METAIIOPTAaHUYECKUX COCIMHEHUH, CIHUPTOB, MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT.

3. [IpomslnenHoe nonydeHue popManbaeruia, aneraipaeruia (Bakep- npouecc) v BeICIINX
anpaeruaoB (ruapodopmunupoBanue). Guznyeckue cBOMCTBA.

Bonpoc 13: XuMmuueckue CBOWCTBA albJIeTHJ0OB M KETOHOB. MeXaHM3M HYKJIEO(PHIBHOTO
IPUCOEANHEHUS 0 KapOOHWUJIBHOW TpYIIE Ha NpUMEpE albA0IbHO-KPOTOHOBOM KOHJEHCAIIMH.
Konnencanus ¢ manoHoBeIM 3¢pupoM. benzonnoas konneHcanus. Peakius Kwxnepa-Bonbsga u
Knemmencena. P-uiust Kannunnapo.

Conepxanue Bompoca:

1. Xumnyeckue cBoiictBa. (CrTpoeHune KapOOHMJIBHOM TpYIIBI €€  MOJSPHOCTh U
noJsipuzyeMocTb. B3aumopelictBue ¢ Hykieopunamu; oOpa3oBaHue OUCYIb(UTHBIX COCTUHEHUH,
peakuMu ¢ MarHMMOpPraHu4ecKUMH M JIMTUHOPraHMYECKUMHU COEIMHEHUsMHU, OoOpa3oBaHHE
LIUAHTUPUHOB.

2. Peakuuu 3amenieHuss aroma KHUCIOpOAa KapOOHWUJIBHOW TpYMIbI; 00pa30oBaHHE OKCHUMOB,
THJIPa30HOB, GEHUITUIPA30HOB. MexaHu3M peakiuu. AJbJ0bHas KOHJAeHcaus. Poinb KHCI0THO-
OCHOBHOTO Katann3a. Peakuns Mannunxa, Buttura. [lonydenue aneranei 1 KeTaleu.

3. Peaxnus ¢ natuxmnopuctsiM dpochopom. Peakuus [Ipunca. BoccranoBnenne kapOOHUIBHBIX
COEIMHEHUH; KaTaJUTHYeCKOoe, THIPHAAMU JINTUHATIOMHUS, HATpUHOPOMIUIpHUIIAMU, PEaKIUs
Tumenko. Boccranosnenune no Kiemmenceny u Kwxknepy-Bonbdy. Okucinenue ampaeruioB u
KETOHOB. Peakiiuu 3ameliieHus B MOJIOKEHHE: TaJJOTeHUPOBAaHUE, EHOJIM3AlINs, METHINPOBAHUE, 110
Hedy. Cuntes nusunuina no Jlebenesy u Pemnme.

4. Henpenenbuble anpaerusipl U kKetoHbl. CriocoObl cuHTe3a. ComnpshkeHne KapOOHWIBHOW U
aJIKeHOBOM JBOMHOM cBsizu: 1,2-u 1,4-npucoeaunenue. IlpucoearHeHne ranoreHBOAOPIOB.
BuyTtpumonekynsapHas peakius KanHunapo. AnieTunaneToH.
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Bompoc 14: Monocaxapunpel. Crepeoxumus. lluximueckue mnoiyaneTald anblo3 M KETO3.
CrnoxHble U mpocTbie 3(Upbl MOHOCaXapu10B. OKUCIEHUE 10 albJA0HOBBIX KUCIOT. OOpa3oBaHue
03a30HOB MPH B3aUMOACHCTBUH C (PEHUITUIPASUHOM.

Cogepxanue Bompoca:

1. Poub B mpupoae. Knaccudukanus. Monocaxapuisl, ux crepeonsomepusi: L- u D- psibl.

2. Oco0ble CcBOMCTBA TIJIMKO3UAHOTO THUIPOKCHIIA, MyTapoTauus. XUMHUYECKHE CBONCTBA
MoHocaxapuaoB. [lonmydyenne rauko3uIoB, Kak 0co0oil Gopmbl mukindeckux ameraneid. CuHTes
IPOCTBIX U CIOXKHBIX 3(PUPOB MOHOCAXAPHJIOB.

3. Oxucnenue aapao3 J0 aJbJOHOBBIX KHCIOT, JIAKTOHM3ALUs ajbJOHOBBIX KHCIOT.
HcuepnpiBaromiee OKHCICHHE MOHOCaXapuJIoB HOAHON Kuciortoil. OOpa3oBaHME 03a30HOB IpHU
B3auMojieiicteun ¢ ¢denmwitruapasuaoM. CuHTe3 MoHocaxapuaoB 1o Kunmanu-Oumepy u
nerpananus mo Bomo-Pyddy.

Bomnpoc 15: OcHoBHble TUIBI AucaxapuaoB. Oauro- u noaucaxapuabl. Kpaxman u kierdarka, ux
POJIb B IPUPO/IE U MMPOMBIILICHHOE UCTIONB30BaHue. DPUPHI KJIETUATKA U HCKYCCTBEHHBIE BOJIOKHA.
Coneprkanue Bompoca:

1. OcHOBHBIE THUIIBI IUCAaxXapua0B. [[oKa3aTeNbCTBO CTPOEHUS caxapo3bl U MalbTO3bl. CHHTE3
JUCaxapuioB.
2. Onuro- u nonucaxapuasl. Kpaxman u kieryaTka, X pojib B MPUPOJE U MPOMBIIIIICHHOE

HCIIOJB30BAaHUC. 9(1)I/Ipbl KJICTYATKH KaK B3PbIBYATHIC BCIICCTBA U HCKYCCTBCHHBIC BOJIOKHA.

Bomnpoc 16: CunTe3 kapOOHOBBIX KHCIOT: OKUCIEHUE CIUPTOB M AJIbJCTUAOB; TUAPOIN3 HUTPUIIOB
U JIPYTUX TPOU3BOAHBIX KapOOHOBBIX KHCIIOT; HMCIIOJIb30BaHHE MAJIOHOBOTO M aIleTOYKCYCHOTO
3¢upoB u peaktuBa I peHbspa.

Coneprkanue Bompoca:

1. Omnpenenenue, OpyTrro, oOmas W panuoHaubHas (opmynsl. HomeHnknarypa, uzomepus,
TayToMepus. MeToapl CUHTE3a: OKUCIIEHHE AJIKEHOB, IIEPBUYHBIX CIIMPTOB U AJIbJIECTUIO0B, THIPOJIN3
HUTPWIOB U IPYTUX MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT; CHHTE3 Ha OCHOBE METaJIIOOPTaHUYECKUX
COEIMHEHUI; CHHTE3bl HA OCHOBE MaJIOHOBOTO 3(upa.

2. ITonyyenue MypaBbMHOW KHUCIOTBI M YKCYCHOM KUCIOT. DuU3MYeCKHe CBOMCTBA.
Xumunueckue cBoicTBa. CTpoeHHe KapOOKCUIbHOW Tpymmbl. BiusHue 3amectureneil Ha
KHCIIOTHOCTh. Peakiuu, conpoBoxparomuecs paspsiBoM O-H cBssu: accoumanus, nuccounuanus
IIOJIy4EHHUE COJIEH.

3. I'amorenupoBanne  kucnor mno  ['emo-Donsrapay-3enunckomy.  [Inpomutuueckas
KeToHu3aIwus, 3ekTpoiu3 no Konbde, aexkapbokcminpoBanue mo XyHcaukkepy. BoccranoBnenue
KapOOHOBBIX KHMCJOT U UX (YHKIHMOHAJIbHBIE MPOU3BOJHBIE. JlekapOokcunupoBaHue KapOOHOBBIX
KHUCIIOT. Peakuuu yriepoIHbIX aTOMOB KapOOHOBBIX KUCIIOT.

Bompoc 17: Kap6onoBsie kucnotel. CTpoeHne kapOOKCHIIbHOM rpynnbl. BiusHue 3amectuTeneil Ha
KHUCJIOTHOCTb. XHUMHYECKHE CBOWCTBAa KapOOHOBBIX KHCIOT W HUX MPOU3BOAHBIX (couieH,
raJIOr€HaHTUIPUA0B, aHTUJPUJIOB, AMUJIOB).

Conepxanue Bompoca:

1. lanorenanrunpunpl. [lonydyeHne ¢ MOMOIIBIO TaloreHUIoB ¢ocdopa, THOHUIXIOPHUIA,
O6eHzomnxsiopuaa. B3anMoneicTBre ¢ HYKI€OQWIBHBIMUA peareHTaMu (BOZa, CIUPTHI, aMMHAK,
aMUHBI, TUJpPa3uH, METANIOOPTaHWYEeCKUEe COeAUHEeHMs). BoccTaHOBieHHE JO albJErHa0B - IO
PozeHMyHly M KOMIUIEKCHBIMM THAPUAAMHM METaIOB. B3auMozeicTBue auasoMeTaHa c
raJIOTeHAHTHAPUIaMA KapOOHOBBIX KUCIIOT (peakius ApHaTa-DicTepra).

2. Mertoabl mosyueHust: JeruapaTanus KucioT ¢ nomoibio P205 u ¢raneBoro anruapuna;
alMIMpOBaHUE coJied KapOOHOBBIX KHUCIOT XJIOpAHTHIpHAAaMU. Peaknuu aHruapuioB KHUCIOT C
Hykneopuinamu. Keren. [lonydenue u cBoiicTBa.
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Bompoc 18: Awmuael. Mertoasl mnonydenus. CunTe3 nakramoB. (CBoiicTBa  aMHJIOB.
[TeperpynmupoBka okcumoB 1o bekmany. [TeperpynmupoBku A. 'opmana, T. Kypuuyca, JIoccens.
Coneprkanue Bompoca:

1. Metozasl noiay4deHus: aluIMpoOBaHuEe aMMHUaKa U aMUHOB, MUPOJIU3 KapOOKCUIATOB aMMOHUS. 2.
CaoiicTBa: THAPOIIN3, BOCCTAHOBIICHUE /0 AMUHOB, JIETUAPATALIMS aMHUIOB.

3. [loHsiTHE O CEKCTETHBIX MEPErpyNITUPOBKAX.

Bormpoc 19: JIByxocHOBHBIE KapOOHOBBIE KUCIOTHI. CrocoOb! monydeHus. Ou3nveckne CBOWCTBA.
Xumuyeckue cBorictBa. [llaBeneBast u ManoHOBast KUCIOThL. CHHTE3BI C MAJIOHOBBIM 3(DUPOM.
Copaeprxanue Bompoca:

1. CiocoOw1 monrydenus. Pu3ndeckue cBoWCcTBa. XMMHYECKHUE CBOICTBA.

2. lllaBeneBast U MalOHOBAasA KUCIOTHI. CHUHTE3BI C MAJIOHOBBIM 3(PUPOM.

3. JIByXOCHOBHBIC HETpEACIbHbIE KHCIOTHI: (yMapoBas W MalleMHOBAsS HX TEeOMETpPUYECKas
n3oMepusa. MajaenHOBBIN aHTUAPU B IUEHOBOM CHUHTE3E.

4.IIpon3BOAHBIE YrOIBLHON KUCIOTHI: (hOCTeH, dPUPHI, MOYeBHHA. MOUYeBUHO-(POPMAIIBbIETHTHBIC
cmorbl. [TonukapOoHaThI.

Bomnpoc 20: Metobl nojlyuyeHsi aMUHOB U3 alKWIrajJoreHu1oB, ammuaka (I'opman), pramumuna
kamus (I"abpuaiib).

Conepxanue Bompoca:

1. Ileperpynmupoku ['opmana u Kypruyca.

2. BoccTaHOBUTENIBHOE aMUHUPOBAHUE KAPOOHWIBHBIX COEIMHEHUH.

Bomnpoc 21: KucinoTHO-OCHOBHBIE CBOMCTBa aMHHOKHUCIIOT. XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT:
peakuuu o aMUHO- U KapOoKcuibHOU rpymnmne. OKUcIeHHe.

Cogepxanue Bompoca:

1. Anbieruno- u KeTokucaoTel. [IupoBUHOrpagHast KUCIIOTa, KaK IpUMED.

2. IlpencraBieHre O BIUSHUM PACTBOPUTEINS, NMPUPOJBl KATHOHA U AJKWIMPYIOLIErO areHTa Ha
NIOBEJICHUE CHOJIATOB aLlETOYKCYCHOTO (upa.

Bompoc 22: MeTozs! nosyueHus ukiIoankaHoB. duznueckre cBoicTBa. XMMHUYECKHE CBONCTBA.
Conepxanue Bompoca:

1.Onpenenenune, 6pyrro U obmas Gopmynsl. Homenknarypa, nsomepus, kinaccuukamus. Turbl
HanpsDKEHUS B alMOMKIax. MeToael NOMy4deHMs LHKIoankaHoB. du3nueckue CBOWCTBA.
XHUMHYECKUE CBOMCTBA.

2. KoHndopmanuy HMKIOANIKaHOB U BIUSHHE KOH(POPMAIIMOHHOTO MOJOXKEHUS (PYHKIIMOHAIBHBIX
IpynI Ha MX peakuHoHHYI cnocobHocTh. Tepnensl. IleperpynnupoBku JlembsiHoBa, Barnepa-
Meiiepseiina, HameTkuHa.

3. IleperpynnupoBku [lembsinoBa, Barunepa-Meiiepseitna, HameTkuna.

Bompoc 23: Peaknuu 3meKTpoQHIBHOTO apoOMaTHYECKOTO 3aMEIIeHUs. THIIBI 3JIEKTPO(UIBHBIX
areHToB. O0OOIICHHBI MEXaHU3M JIEKTPOPHILHOIO apOMATHUYECKOTO 3aMEIICHHUS.

Coneprkanue Bompoca:

1. Tumnsl snekTpoduabHBIX areHToB. OO0OIIEHHBIM MEXaHU3M 3IEKTPOPHIBHOTO apOMAaTUYECKOT0
3aMEILEHHUS.

2. Paznnynble NpoQHMIM MOTEHIMATBHONW SHEPrHM JJs PeakUui 31eKTPO(UIBHOIO 3aMelleHusl.
CBsi3pb MEXAYy CTPYKTYpOH U PEaKIMOHHOM CIOCOOHOCThIO B JaHHBIX peakuusx (mpupoja
anekTpodua, mpupoa cyocTpara, BIUSHUE 3aMECTUTEICH Ha OPUEHTALIUIO U CKOPOCTh PEaKIHii).
3. HutpoBanue. ['amorenuposanue. CynbhupoBaHue. ANKWIMIUPOBAHUE M aALECIUPOBAHHE I1O
@pupento - Kpadrey. Peakiiuu couetanus ¢ 11a30coeIMHEHUSIMH.
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Bonpoc 24: MexaHu3m peakuuil 31eKTpo(UIbHOTO 3aMEIIeHHs] B apOMaTHYECKOM psify. Bausaue
IOPUPOJBl 3aMECTUTENII Ha OPUEHTALMI0O M CKOPOCTb PEAKIHMM IEKTPO(UIBHOTO 3aMELICHHUS.
CornacoBaHHasi U HECOTJIACOBAaHHAs! OPUEHTALIMH.

Cogepxanue Bompoca:

1. CBs3p MeXay CTPYKTYpPOHl M PEaKIMOHHOH CHOCOOHOCTBIO B JaHHBIX peakuusx (mpupoja
anekTpoduia, npuposa cyocTpaTa, BIMSHUE 3aMECTUTENIENH Ha OPUEHTALMIO U CKOPOCTh peakiuil).
2. 2. HurpoBanue. ['anorenupoBanue. CynbpupoBanue. ATKUIHIMPOBAHUE U aLEIUPOBAHUE IO
Opugento - Kpadrey.

3. Peakuuu couetaHus ¢ J1ua30COEIUHEHUSIMH.

Bompoc 25: Ilonyuyenne apoMaTH4eCKUX YIJIEBOJOPOAOB M UX NMPOM3BOAHBIX. Peakuus Bropua -
®dutTura

Coneprkanue Bompoca:

1. Onpenenenue, 6pyrro, obmas u pauuoHanbHas Gopmyisl. Kpurepuu apomatuunoctu. Ipasuio
Xrokkensa. Homenknarypa u nzomepusi. OCHOBHBIE THIBI apeHOB (OEH307 M €ro MpOU3BOJHBIE,
KOHJICHCUPOBAHHbIE apOMaTHYECKUE YIJIeBOAOPOAbl: HaTalnH, (DeHAHTPEH, aHTpaLeH, a3yJeH U
ap.). 2. Ilomyuenuss apeHOB B jabopaTopuy M NMPOMBIIUICHHOCTH (peakuus Bropua-®urtura u
Jpyrue peakiuu Kpocc-cOueTaHMs, aJKwiupoBaHue OeH3ona u apeHoB no dpupnento-Kpadrey,
BOCCTAaHOBJICHHE JKHPHOAPOMATHYECKUX KETOHOB, KaTaJUTHYeCKuid pudopMuHr HedTH,
nepepadoTKa KOKCOBOT'O ra3a M KAMEHHOYTOJIbHOU cMOouibl). DU3nueckue cBoicTBa.

3. Peaknum apeHOB, BeoylM€ K HEApOMaTHYECKUM  COEAUHEHMSIM: T'HJIPUPOBAHUE,
rajareHUpoBaHUe, O30HOJIM3, OKHCcIeHHe. Peakuuu ¢ yuyactueM OOKOBBIX Ieleld apeHOB
(ranoreHupoBaHN€E, HUTPOBAHUE, OKUCIICHUE, ETUIPUPOBAHUE).

Bompoc 26: Xumuueckue CBOMCTBA apeHOB: TajOreHUPOBAHUE, THAPUPOBAHUE, O30HUPOBAHMUE.
OnexkTpoduiabHOe 3aMmellleHHe (HUTpOBaHME, Cyinb(upoBaHue, auuwiIupoBaHue). Peakuuu c
ydacTueM OOKOBBIX LIENI€i apeHOB (raJloreHuPOBaHKEe, HUITPOBaHUE, OKUCIICHNE, IETUAPUPOBAHNUE).

Conepxanue Bompoca:

1. Hutpocoenunenus. OCOOEHHOCTH peakllii HUTPOBaHUs. XMMUYECKHE CBONCTBA apOMaTHUECKUX
HUTPOIIPOU3BOIHBIX.

2. l'anoreHonpon3BoAHbIE apoMaTHuecKoro psijaa. [lonydyeHre u cBoiicTBa rajJoreHOInpOU3BOIHBIX C
rajloreHoM B siJjpe U B 00koBoil nenu. Peakiuu ¢ MaruueMm u nutueM. HykineopuiibHoe 3aMerienne
rajIoTeHOB B OEH30JIBHOM sifpe.

3. CynbopupoBanue Oenzona, u ero romonoroB. Cynbdokucnorsl. HykneopunbHoe u
NIEKTPO(UIBHOE 3aMelleHue Cynb(orpymnmnsl, ee sneMuHupoBaHue. llomydenue u cBolicTBa
(YHKIMOHAJIBHBIX MPOU3BOJHBIX CYJIb(OKUCIOT: XJIOPAHTUAPHUIOB, aMHUIOB, CIOXKHBIX 3(HUPOB.
Cynbdamunble npenaparsl .

Bompoc 27: ®enonsl. Meroas! cunre3a. ®eHonbl kak OH-KUCIOTHI (CpaBHUTH CO CHUPTaMHU).
CpoiicTBa (heHOJIOB: 3aMmellleHHe B apomarudeckoM sjpe (dopmunuponanue no K. Peiimepy, O.
Tumany). [leperpynnupoBka ajmnioBbix 3¢pupoB no Kisiizeny.

Conepxanue Bompoca:

1. CriocoObl nonmyueHus: ¢peHonoB. Xumuueckue cBoiictBa. CBoilcTBa ()eHOIBHOTO THAPOKCUIA B
CPaBHEHMH CO CIIMPTOBBIM T'HIPOKCUIIOM , B3aUMHOE BIIMSHUE THIPOKCHTIA U A1Ipa.

2. Peakuuu c yyacTueM apoMaTH4ecKoro sapa (heHoJoB; HUTPOBaHUE, CyJb(pUpoBaHUE,
raJloreHrpoBanue, HuposupoBanue, C- u O- ankunuporsanue. Ileperpynnuposka Kidiisena.
[TeperpynmupoBka ®puca (amunmupoBanue). Peakmus KonwOe. Peakmus Pelimepa - Tumana
(bopmynupoBanue).

3. Kongencamus ¢enomna ¢ areToHoM U ¢popManpaeruaoM. Azocoueranue. 2,4,6-TpuaakuiiheHOIbI
U YCTOIYMBbIE CBOOOIHBIE PAJUKAIIBI U3 HUX. AHTHOKCHJIAHTHI.

4.]IByx- u TpexaroMHble ()EHOJIbI; MUPOKATEXWH, PE3OPLMH, THJIPOXUHOH, (IIOPOIIIOLMH, HX
cBoiicTBa. buchenomnsl.
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Bormpoc 28: Apomarnueckue anpaeruapl. CriocoOb! moydeHus. XUMUYECKHUE CBONMCTBA.
Coneprkanue Bompoca:

1. CriocoObl TOJIYYEHHSI apOMAaTHYECKUX aJIbJICTHI0B XHUMHUUYECKHE CBOMCTBA. AYTOOKHCIICHHE.
I'amonuTHYECKOE OKUCIICHHE.

2. Peaknuu Kannunapo u IlepkunHa, OeH30iiHOBas KOHJACHcamusa. Peakiuu, xapakTepHbIC IJIs
albACTUIHON rpynmnbl. Peakiuu 3amemieHus B apoMarhdeckoe sapo. JKupHo-apoMaruyeckue
KETOHBI; MX CUHTE3 U XMMHUYECKHE OCOOCHHOCTH.

3. OxkcuMBl JKMPHO-apOMAaTHYECKUX KETOHOB, HUX CTEPHUOXMMHUS, Meperpymnmnupka bekmana.
JlukeToHbI-TMOCH30MII U OCH30MJIOBAs MEPErpyNIHUpPOBKa. Peaknu 31eKTpodUILHOTO 3aMEeIIeHUS
B fJIpe.

Bormpoc 29: ApomaTtudeckue keToHbl. CIOCOOBI MOMyYeHUs. XUMUYECKIE CBOHCTBA.

Cogepxanue Bompoca:

1. Peakumu Kannumapo u Ilepkuna, OGeH3oiiHOBas KoHaeHcanus. Peakuuu, XapakTepHbIE s
aNbJeruHON rpynnbsl. Peakuum 3amelieHuss B apomarnueckoe sapo. JKupHo-apomaTHuecKue
KETOHBI, UX CHUHTE3 U XUMHUYECKHE 0COOEHHOCTH.

2. OKcuUMBI JKHPHO-apOMaTHMYECKMX KETOHOB, MX CTEPUOXMMMs, Ieperpynnupka bexmana.
JIMKeTOHBI-TOCH30MIT U OEH30MIIOBAsI MIEPETPYNIUPOBKA. Peakiun 351eKTporIBHOTO 3aMeIICHNUs
B SIIpE.

Bonpoc 30: Apomatnueckue kapOOHOBbIE KHCIOThI. CrIocOObI OMy4YeHHsl. XUMUYECKUE CBOWCTBA.
Coneprkanue Bompoca:

1. OGmue mMeToapl cuHTe3a. XUMHUYecKue cBoicTBa. HanOeH3oliHas KUCIOTa KaK OKHCIUTENb. 2.
[lepekucn Kak WHHUIMATOPHI MoiuMepu3anuu. DraneroBas M TepPeTOICTOBASsS KHCIOTHI, HX
npou3BojHbie ((praneroBblii aHrHIpHI, (QTaleMua U €ro UCIOIb30BaHUE B cUHTe3e [abpuass,
dbramum).

3.ITonuaupueie BosokHa. KonpeHcanus ¢ranieBoro anruapuaa ¢ GeHomaMu.

Bompoc 31: ApomaTuueckre aMuUHBI Kak OCHOBaHHS. BinusHue 3amectuteneil B apoMaTHUYECKOM
AJlpe Ha UX OCHOBHOCTb. Peakninu alKMIIMpoOBaHus U alWJIMpOBaHus. B3anMoaencTeue ¢ a30TuCTon
KHCIIOTOM.

Conepxanue Bompoca:

1. Twumsl apoMaTHUeCKUX aMUHOB. B3anMHOE BIMsIHUE aMUHOTPYIIIBI U sipa. BiusHue npupoas! u
MIOJIOKEHUST 3aMECTUTENIE B apOMaTH4ECKOM sIpe€ HAa OCHOBHOCTb apOMATHYECKUX aMHUHOB.
CriocoOsbI cuHTE3A.

2. BoccraHoBiieHHME HHUTPOCOCIUHEHHWH B apoMaTHUeCKHMEe aMHHbI (KUCNas, HeWTpajabHas WU
mienoyHass  cpena). IleperpynnmupoBKM — NPOMEXYTOUHBIX —MPOAYKTOB BOCCTAaHOBJIEHHUS 10
apoOMaTUYEeCKUX aMUHOB (MeperpymnmnupoBka T'MIpPOKCHIaMUHOB). @Du3nueckue CBOICTBA.
XVMHYECKHE CBONCTBA.

3. Peaknuu ¢ yyacTMeM aMHUHOTPYIMIBI: aJKWJIMPOBAaHHUE, allMJIUPOBAHUE, OKUCIIEHUE, TOIydYeHUE
AQ30METHHOB, M3OHUTPUIOB. Peakuuu 31ekTpodUIBHOIO  3amelleHus (rajJoreHupOoBaHUE,
CylIb(pHUpOBaHKE U HUTPOBaHME). 3alllUTa AMUHOTPYIIIIBL.

4. Ilomy4yeHue U CBOWCTBA BTOPUYHBIX M TPETHUYHBIX APOMAaTUYECKUX AMHHOB, B3aMMOJEHCTBHE C

HNO2.

Bomnpoc 32: Apomatuyeckue AuazocoeIuHeHus. Peakuu n11a3ocoeIMHEeHN C BbIICICHUEM a30Ta.
BoccranoBnenne 1o apunaruapa3uHoB. Peakiuy a3ocoueTanusl.

Coneprkanue Bompoca:

1. PeaKIII/ISI }II/IaSOTI/IPOBaHI/ISI, YCJ'IOBI/IH ce HpOBe}IeHI/Ifl B 3aBUCHUMOCTHU OT CTpOGHI/ISI AMHUHOB.
TayTroMepusi 1ua30coeIMHEHUH.
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2. Peakuuu 1ua3ocOeqMHEHNH € BBIIEJICHUEM a30Ta: 3aMEHa IMa30rPyIIIbl HA BOJOPOA, TUAPOKCHIL,
rajoreHsl, IMaH- ¥ HUTporpymiry. O0pa3oBaHue MPON3BOIHBIX AU(DEHHTIA.

3. Peaxknuu nuasocoeanHEeHUI Oe3 BBIIEICHUS a30Ta; BOCCTAHOBJIEHHUE, 0Opa3oBaHHE TPHA3EHOB.
Jlnazo- ¥ a30COCTaBIISIOINE, YCIOBUS a30COUCTAHUSI.

4. Azokpacutenu. CBsi3b MEXy OKPACKOM U CTPOESHUEM.

Bompoc  33: Konuenuus apomatuyHoctd. CtpoeHue OeH30jJa M KOHJIEHCHPOBAHHBIX
apoMaTU4ecKux yriaeBogopoaos. ITuppon, Tnoden, Gpypan, nupuanH B peakusx 3JIeKTPOPUILHOIO
3aMelLEeHusl.

CopneprkaHue Bompoca:

1. Knaccugukamus reTepouukioB. ApOMaTH4ecKre T'eTePOLUKIIbI, MPUPOJa UX apOMAaTHYHOCTH.
Homenknarypa rerepouukioB. IlaTuuneHHble apoMaTH4YecKHME€ TIeTepOLMKIBl C  OJAHUM
rerepoaTomam QypaH, THOPEH, TUPPOI.

2.Baxneimue MeToAbl CHUHTE3bl, CcHHTE3 |,4-mukapOoHmnbHBIX coeanHeHuil (ITaans-Kuopp),
B3auMHble mnepexonsl (peakuus lOpbeBa). Xumuueckue cBoiicTBa. KuCIOTHBIE M OCHOBHBIE
cBoiicTBa. 3.Peakuuu ruapupoBanus u okuciaeHus. @ypaH v TUPPOII B JUEHOBOM CHHTE3E.

4. Peakmuu 55eKTpO(WIBHOTO 3aMEIICHUS: HUTPOBAHHE, CYJIb(QUPOBaHUE, TaJIOr€HHUPOBAHHE,
aluIupoBaHue, (OpMHIMpPOBaHUE, a3ocouyeTaHue. OpHEHTalMsT MIEKTPO(UIBHOTO 3aMEeLICHHUS.
Konnencanus nupposna ¢ GopMaibIeruIoM.

Bomnpoc 34: Illectuunenubie reTeponukiibl. [IMpuauH W XMHOJIMH Kak OCHOBaHUs. Peakiuun
3NEKTPOPUIHHOTO 3aMELICHHUSI.

Coneprkanue Bompoca:

1. Cunre3 mpocTeHmMX NPOU3BOAHBIX MHUPUJIMHA, X HAXOXIEHUE B mpupone. Pacnpenenenue
AJIEKTPOHHOM IIJIOTHOCTH B SIPE NMUPUIMHA, CBOMCTBA aTOMa a30Ta.

2. Peakuuu ¢ ajgkuirajoreHuIaMu, KOMIUIEKCHI C CEpHBIM aHTHUAHIOM, ¢ Oopom. OTHoOIIEHHE
MAPUAMHOBOTO KOJIBIIA K OKUCIIEHUIO ¥ BOCCTAHOBJICHMUIO.

3. Peakuuu 51ekTpo(UIBHOIO 3aMelleHusi B sAApe MNUPUAMHA (HUTpOBaHHUE, Cylb(upoBaHUE,
OpoMUpOBaHUE).

4. Hykneo¢unbHOe 3aMelIeHre aTOMOB BOJIOPO/ia B MUPUAMHE U XUHOIUHE B PEAKIUSAX C aMUIOM
HaTpus (UnunbabuH) v GeHUITUTHEM.

Bonpoc 35: IlupuMuauHOBBIE M IypUHOBBIE OCHOBaHUS, HYKIEO3UABl M HYKJICOTHUIBI.
HyxneunoBbie kuciotel - pubonykinenHoBble kuciotel (PHK) u nesoxcupubonykiienHoBbIe
kucnotel (JJHK). Cocra PHK u JIHK. IlepBuunas, BTOpHuYHAs M TpeTUYHAs CTPYKTYpHI
HYKJIEMHOBBIX KucaoT. buonornyeckue pynkunu PHK u JTHK.

Conepxanue Bompoca:

1. IMupuMHIMHOBBIE W TNYPUHOBBIE OCHOBAaHMS, HYKJIEO3UIbl W HyKiIeoTHAbl. HykiaenHoBble
KUCIOTHl - pubonykienHoBble KucinoTbl (PHK) u nesoxcupubonykienHoBbie kucinotsl (IHK).
CocraB PHK u JIHK.

2.IlepBuyHas, BTOpUYHAsT M TPETUYHAs CTPYKTYpbl HYKIEHHOBBIX KHCJIOT. buosornueckue
¢byukun PHK u JTHK.
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['ocynmapcTBeHHass WMTOTOBasi aTTECTAlMsl TPOBOJUTCS B COOTBETCTBHHM C TpapuKOM pabOThHI
rOCyIapCTBEHHOM SK3aMEHAIIMOHHOW KOMHUCCHH, HE TT031Hee 30 UIOHA.

OcHoBHOU (HOPMOI JEATETLHOCTH KOMHUCCHH SIBIISIOTCS 3aceqaHus. PemeHus xomuccuid
MPUHUMAIOTCS IPOCTHIM OOJIBIIMHCTBOM TOJIOCOB OT YMCJA JIUI], BXOASIIUX B COCTaB KOMUCCUU U
yUacTBYIONIMX B 3aceqaHuu. [lpu paBHOM 4YHCIIe TOJIOCOB Mpejcenarelh KOMUCCHH oO0iamaer
IIPaBOM PELIAOIIErO roJioca.

Pe3ynbrarhl KaK10Tr0 aTTeCTallMOHHOTO UCTIBITAHUS ONPEACNISIOTCS OLEHKAMH «OTIUYHOY,
«XOPOLIO», «YINOBJIETBOPUTENIBbHO». OLEHKH «OTIUYHO», «XOPOLIO», «YAOBJIETBOPUTEIHHO
03HAYACT YCIIEIIHOE NPOXOKIAEHNE FOCYIapCTBEHHOIO aTTECTALIMOHHOTO UCITBITAHHUS.

Hcxons U3 nepeuncaeHHbIX BbIIIE OCHOBHBIX 0KA3aTesIe BICTABIISIETCS:

OneHka «OTJIMYHO» MOKET OBbITh BBICTABIIEHA, €CJIM CTYJEHT OTBETHJI Ha BCE BOIIPOCHI, a
COJZIep)KaHUE OTBETOB HA KaXJbli W3 HUX CBUAETENBCTBYET OO0 YBEPEHHBIX U
Pa3HOCTOPOHHUX 3HAHMAX, CBOOOTHOM BIIQJCHUU NPO(ECCHOHAIBHOW TEPMHHOJIOTHEH,
IIOHMMAET €€ CMBICJ, OTBETHl COOTBETCTBYIOT (POPMYJIHMPOBKAM MPOOJIEM U IpOrpamMmam
HUTOTOBOM I'OCYapCTBEHHOW aTTECTALlUH.

OneHka «XOpoIlo» - CTYJEHT OTBETWJ Ha 3 BOIIPOCA, COJEP)KaHUE OTBETOB CBUJETEIHLCTBYET O
JOCTaTOYHBIX U YBEPEHHBIX 3HAHUX, CBOOOIHO BJIAJIEET U ONEPUPYET TEPMHUHAMHU, OTBET
Ha YETBEPTHI BONPOC XapaKTEpU3yeTcs TEeM, YTO HMEET NpPEJCTaBIECHUE, OJHAKO,
apryMEHTHPOBaHO 00OCHOBATh €r0 HE MOJKET.

OneHka «yZOBJIETBOPUTENBHO» - CTYIEHT OTBEUYAET HA TPU BOINPOCA: OAMH U3 HUX UMEET IOJHOE
peuieHue, BTOpOM U TPETUH - CTYJIEHT UMEET MPEJCTaBICHUE, OHAKO, apTyMEHTUPOBATh U
000CHOBATh 3aTPYIHACTCS, YETBEPThIM — HE UMEET OTBETA.

OuneHka «HEYOOBJIETBOPUTEIBHO» BBICTABIIAECTCA IIPU  HECOOTBETCTBUM HU OJHOMY W3
IIEPEYHCIICHHBIX IOKa3aTesei.

Oco0eHHOCTH TPOBeeHUs TOCYJIAPCTBEHHOW HUTOrOBOM aTTeCcTAllMM JJIs1 00Y4YaKOIIUXCH U3
YHCJIa JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Jnst oOydaronuxcsi U3 4uciia WHBAIMAOB TOCYJapCTBEHHAsT MTOTOBAsi aTTECTAIMsl MPOBOJMUTCS C
Y4€TOM OCOOEHHOCTEH UX MCUXO(U3MUECKOro Pa3BUTHS, UX HHIWBHUIYAIbHBIX BO3MOXXHOCTEH U
COCTOSIHUSI 3/TOPOBBSI.

[Ipu mpoBeneHWH TOCYJAPCTBEHHON WTOrOBOM aTTecTall oOecrleyuBaeTcsl COOI0IeHHE
CIIEYIOIIUX OOIUX TpeOOBaHUIA:

- TMpOBEIEHHE TOCYIApPCTBEHHONW HWTOTOBOWM aTTeCTAallMd IS WHBATUAOB B OJHON ayIuTOPUHU
COBMECCTHO C O6y‘~IaIOHII/IMI/IC$I, HC UMCIOIIUX OrpaHUYCHHBIX BO3MOXXHOCTEU 300pPOBbs, €CJIU 3TO HE
co3MaeT TPYOHOCTEH g OOYyYaroIIUXCS TpPHU TMPOXOXKIECHUH TOCYJAapCTBEHHON HWTOTOBOM
aTTeCTaIluu;

- TPUCYTCTBHE B ayJAUTOPUM AaCCHCTEHTAa, OKA3bIBAIONIETO OOYYalOIIUMCA HWHBAIAIAM
HEOOXOIUMYI0 TEXHHYECKYIO0 IMOMOIIb C y4YeTOM HUX HHAMBHAYAJIbHBIX OCOOEHHOCTEH (3aHATh
pabodee MecTO, TepeaBUTATHCS, NPOYUTaTh U O(GOPMHUTH 3a/aHue, OOIAThCA C YICHAMHU
rOCYJapCTBEHHON KOMHUCCHN);

- TOJIb30BaHHE HEOOXOMUMBIMU OOYYaIOIIMMCSl WHBAIHIAM TEXHUYECKUMH CpPEACTBAMH IPHU
MMPOXOKIACHUHN FOCYJIapCTBeHHOﬁ UTOTOBOU arreécraui € Y4€TOM HMX HWHAWBUIAYAJIIBHBIX
0COOEHHOCTEN;

- o0OecrieueHHe BO3MOXKHOCTH OECHPEMSITCTBEHHOTO JOCTyna OOy4YaroIuXcsi WHBAIUIIOB B
ayJUTOPUH, TyaJIeTHBIE U APYTHe IOMEIIEHHS, a TAK)Ke X MpeObIBaHNE B YKa3aHHBIX MOMEIICHUSX.
[lo mnHUCbMEHHOMY 3asBICHHIO MPOAOIKHTEIBHOCTh TOCYIApCTBEHHOTO  aTTECTAI[MOHHOTO
UCTIBITAHUS MOKET OBITh YBEIHYCHA!
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- IPOAOKUTEIBHOCT CIA4YH TOCYJAPCTBEHHOTO YK3aMeHa, IPOBOJAUMOTO B TUCBMEHHOU (opme, -
He Oojiee uem Ha 90 MUHYT;

- TPOAOKUTEIHHOCTh TMOATOTOBKM OOYYaOIIErocs K OTBETY Ha TOCYIapCTBEHHOM DK3aMEHE,
MIPOBOJIMMOM B YCTHOM opMme, - He Oosee ueM Ha 20 MUHYT;

- IPOJAOJKUTEIBHOCTD BBICTYIICHHSI 00Y4YalOMIerocs Mpy 3allyuTe BHITYCKHOW KBAaTH(PUKAITMOHHON
paboThI - He OoJiee yem Ha 15 MUHYT.

B 3aBucuMocTH OT WHAMBUAYAJIbHBIX OCOOEHHOCTEH OOYdJalOImMUXCS C OTpaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBbSl  OOECIIEUMBAETCSl  BBIMOJIHEHHE CJICAYIOIIMX TpeOOBaHUM 1pu
MIPOBEJICHUH TOCYAAPCTBEHHOTO aTTECTAIMOHHOTO HCIIBITAHHS:

A) 11 crensIx:

- 3aJaHWsl W WHBIC MaTepuanbl JUIsl CAAYd TOCYAApCTBEHHOTO AaTTECTAIMOHHOTO WCITBITAHHS
opopmIsitoTcsl penbeHO-ToueHHbIM IpudTOM bpaiins win B BUAe 3JIEKTPOHHOTO JIOKYMEHTa,
JOCTYITHOTO C TOMOIIBI0 KOMITBIOTEPA CO CICHUATH3UPOBAHHBIM POrPAMMHBIM OOECTICUeHHUEM
JUISL CTIETIBIX, TUOO 324U THIBAIOTCS ACCUCTEHTOM;

- MUCHhMCHHBIC 33/IaHUS BBIIOJIHSAIOTCS 00yUJaIONIMMUCS HA OyMmare penbeHO-TOUeYHBIM mIpudTOM
bpaiing uim Ha KOMIIBIOTEPE CO CHEIUATU3UPOBAHHBIM POTPAMMHBIM 00€CIIEYeHUEM JIJIsl CIICTIBIX,
1100 HAIMKTOBBIBAIOTCSI ACCHCTEHTY;

-  TOpd  HEOOXOAMMOCTH  OOyYaromMMCs  HPEJOCTaBISETCS  KOMIUIEKT  MHUCHhMEHHBIX
MIPUHAUICKHOCTEH W Oymara i uchMa pebeHO-ToUeYHbIM pudTOoM bpaiins, KoMIbrTep co
CHEIHAN3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEYCHUEM TSI CICTIBIX;

b) mst cnaboBuasAIINX:

- 3aJjaHusl W HHbIE MaTepuaibl Ui CAaud TOCYAapCTBEHHOTO AaTTECTAIIMOHHOTO MCHBITAaHUS
O(QOPMITSIFOTCS YBEITMYCHHBIM MIPHPTOM;

- obecrieynBaeTCsl MHIMBUIyalbHOE paBHOMEpHOE ocBelieHne He menee 300 Jokc;

- Tpu HEOOXOAMMOCTH OOYHYaIONIMMCS TPEIOCTABISIETCS  YBEJIWYHBAIOIIEE  yCTPOMCTBO,
JIOTTYCKAeTCs UCIOIb30BAaHUE YBEIHMUNBAIOIINX YCTPONUCTB UMEIOIIUXCS Y 00yUatomuxcs;

B) miis riryxux v cnnaboCpIanux, ¢ TSHKSIbIMA HAPYIICHUSIMEA PEYUH:

- obecreynBaeTcsl HaJU4KMe 3BYKOYCHIIMBAIOIIECH ammapaTypbl KOJJIEKTUBHOTO MOJIb30BaHUS, MPHU
HEO0XO0IMMOCTH o0yJaromumMcst MPEIOCTABISIETCS 3BYKOYCHJIMBAIOIIAS ammaparypa
WHAWBUIYAILHOTO TIOJTB30BaHUS;

- M0 WX JKEJIAHUIO TOCYJapPCTBCHHBIC ATTECTAI[MOHHBIC WCIBITAHHS IMPOBOJSATCS B TMHCHBMEHHOMN
dopme;

[') mist num ¢ HApYIIEHWsSMH OMOPHO-JIBUTATENILHOTO amnmapara (TSHKeIbIMH HapYIICHUSIMU
JBUTATENBHBIX (YHKIIMI BEpXHUX KOHEYHOCTEH UM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- MUCHMEHHBIC 33J]aHUS BBITIOJIHSIIOTCS O0YJaIOIMMUCS Ha KOMITBIOTEPE CO CIICIHATU3NPOBAHHBIM
MPOrpaMMHBIM 00€cTIeYeHUEM HIIM HAIUKTOBBIBAIOTCS ACCHCTEHTY

- 110 MIX JKEJIAHUIO TOCYIaPCTBEHHBIC aTTECTAI[MOHHBIC HCITBITAHUS IPOBOJISATCS B YCTHOU (hopMme.
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Cnucok y4eOHOIl 1 HAYYHOI JTUTepPaTypPBhI AJI NOATOTOBKH K rOCyIapCTBEHHOMY JK3aMeHY.
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. Yraii SI.A. O6mas u Heopranuueckas xumus. 2010r.

AxmeroB H.C. O0mas u Heoprannyeckas xumusi. M.: Boicir.k., 1988. 639 c.
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FOunr I'. UncTpyMeHTanbHbIe METOIbI XUMHUUECKOro aHanusa. M.: Mup, 1989. 608 c.
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3. BBIITYCKHAS KBAJIMOUKAIIMOHHASA PABOTA - PEKOMEH/JIAIIMH ITO
BBIITOJIHEHUIO BKP, TPEBOBAHMUS K BKP, [1IOPAJOK UX BBIIIOJIHEHU S,
KPUTEPUU OLIEHKHU 3ALIUTHI BKP, IPUMEPHAS TEMATUKA BKP
BeimyckHast kBanu@uKaluoHHas padoTa IMPEACTaBIseT COOON BBINOJHEHHYIO OOy4arolUMCs
(HeCKONIBKMMHU ~ OOYYaloIUMKCS ~ COBMECTHO)  paboTy,  JeMOHCTPHPYIOIIYI0  YpOBEHb
HOJATrOTOBJIEHHOCTU BBITYCKHMKA K CaMOCTOSTEIbHOM HpodeccuoHanbHOM nestenpHOCcTH. OHa
NpEeJCTaBIsieT COOOH CaMOCTOSITEIbHOE HAayyHOE HCCIEeNOBaHME, COJEpKallee aHalu3 |
CHUCTEMaTHU3allMi0 HAayYHbIX HMCTOYHMKOB MO H30paHHOW TeMe. B paboTe MOMIKHO MPOSBUTHCS
3HaHUE ABTOPOM OCHOBHBIX XUMHUYECKUX U (PU3UKO-XMMUYECKHX METOJIOB MCCIIEOBAHUS, YMCHHE

CHCTEMaTU3UPOBATh U aHATU3UPOBATh IOJIYUECHHBIE JAHHBIE U T.1.

3.1. TpebGoBanusi k conepxanuto, 00béMy u crpykrype BKP (yka3biBaioTCsi B COOTBETCTBHH C
METOJIMYECKUMH PEKOMEHIALMAMU 110 HanpasieHUusIM noarotoBku 04.03.01 - Xumusi.

Brimycknas kBanmuguKanpoHHas padoTa MpeacTaBiIseT cOOON 3aKOHUYEHHYIO MCCIIEAOBATEIBCKYIO
9KCHEPUMEHTAIbHYIO (PAaCUETHYIO WJIM TEOPETHUYECKYI0) Pa3paboTKy, KOTOpas OTpakaeT yMEHHE
BBIIMTYCKHUKA aHAJIM3UPOBATh HAYYHYIO JIUTEpaTypy Mo pa3pabaThIBaeMOi TeMe, IIaHHUpPOBATh U
IPOBOJUTH 3KCIEPUMEHTAIBHYIO (COAEpKaTelbHYI0) 4acTh paboThl, OOCYXIaTh IOJyYCHHbIE
pe3yabTaThl W JeiaTh 0OOCHOBAaHHBIC BBIBOABI. BrimyckHas pabota, mpexacraBisemas B (Gopme
PYKONMCH, 3aBepliaeT OO0yd4eHHe U OTPaKaeT BO3MOXKHOCTb CaMOCTOSTEJIBHO — pellaTh
MOCTABJIICHHYIO HAYYHYIO IPOOIIeMy.

Tema BBITYCKHOH paOOTHl oONpeAessercs HAayuyHbIM pPYKOBOJMTEIEM B COOTBETCTBUU C
pa3pabaTbiBaeMOi HAyYHOH TEMAaTUKOHN Kadeapsl (MM HAyYHOW TEMAaTHKOW JPYroro yIpekICHHs)
U YTBEPXK/1aeTCsl 3aBEIYIOIUM BbITyCKaroLel Kadeapsl.

B cooTBeTcTBHM C TIepeUHEM CHEIHATH3AIHNA, YTBEPKICHHBIM y4eOHO-METOIMIECKUM COBETOM IO
XUMHUH y4eOHO-METOAMYECKOIO COBETa I0 KJIACCHYECKOMY YHHBEPCUTETCKOMY OOpa30BaHHIO U
3aperucTpupoOBaHHOMY B MUHUCTEpPCTBE 0Opa3oBanus U Hayku Poccuiickoit denepannu.
TpeboBanus K 0POPMIICHUIO KBATN(DUKAITMOHHOW pabOTHI.

[TpumepHas cTpykTypa KBaTH(PHUKAIMOHHON pabOThI BKIIIOYAET:

TUTYJBHBINA JTUCT

OTJIaBJICHUE

BBEJICHUE

JIUTEepaTypHBIA 0030p

JKCIIEPUMEHTAJIbHAS YacTh

00CyXJIeHUE MOITYYEHHBIX PE3YJIbTaTOB

BBIBO/IbI

CIIUCOK MCIIOJIb30BaHHOM JINTEPATYpPhI

IIPUIIOKEHUE

O6bemM kBaM(pUKAIIMOHHON paboThl (0€3 MPUIOKEHHI) HE TOJKEH, Kak MpaBuilo, npesbimaTts S50
cTpanun. Pabora momkHa coaepikaTh JOCTaTOYHOE Ul BOCHPHUSTHS Pe3yJbTaTOB KOJIUYECTBO
WUTIOCTPaTUBHOI'O MaTeprasa B BUJI€ PUCYHKOB, Tpa)uKOB U TaOJIHMII.

Texct paboTsl mevaraercsa Ha jguctax ¢opmara A4. Ilons Ha nucTax: cieBa - He MeHee 35MM, ¢
Ipyrux cropoH - He MmeHee 20 mm. Pexkomenayercs ucnonb3oBath mipudt Times New Roman
pasmepoM 12, unTtepBan He meHee 1,5. Hymepauus cTpaHull NMpPOBOIUTCS B COOTBETCTBUHU C
MPUHITON B HAYYHBIX KypHaax.

TUTYNBHBIA JTUCT BBIMYCKHBIX PabOT oopmisieTcs eTUHOOOPa3HO B COOTBETCTBUU C MPUHATHIMU
oOpa3uamu (IOJTHOE HAMMEHOBaHUE y4yeOHOro 3aBEIEHMsI M BBIMYyCKawolleld kadeapbl, Ha3BaHUE
pabotel, ®.M.O. aBropa, ®.N.O., AOKHOCT, W yueHas CTENEHb HAYYHOTO PYKOBOIMTEINS).
HayuHblif pyKOBOAUTENb PACIIUCHIBACTCS HA TUTYJIBHOM JIUCTE.

Tabnmuubl W PHUCYHKHM B TEKCTE JalOTCd B CIUIOMIHOM HyMmepanuu. TaOmuubel ¥ PUCYHKH
pa3MeIIaTcs BHYTPHU TEKCTa pabOThI Ha JIMCTaX, CAEAYIOUINX 3a CTPaHUIIEeH, I'/ie B TEKCTE BIIEPBbIE
JlaeTcsl CChUIKA Ha HUX. Bce pucyHkM u TaOnMIbl JOJDKHBI MMETh Ha3BaHUS (3aroJIoBKH)!
Hcnonp30BaHHBIE Ha PHUCYHKAax YCIOBHBIE O00O3HA4YEeHHS JOJKHBI OBITh TIOSICHEHBI B
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MOJPUCYHOUHBIX TMOJIMUCSAX. 3aMMCTBOBAHHBIE W3 PA0OT JOPYTUX aBTOPOB PUCYHKH W TaOJHIIBI
JOJIKHBI COJIEPKaTh MOCTIe Ha3BaHUS (3aroJIoBKa) CChUIKY Ha HCTOYHUK ATOW MH(pOpMaLUU.
CCBUIKM Ha JIMTEPATYpy B TEKCTE NAIOTCS B MOPSAKE IUTUPOBAHUS MO (aMIIIMK MEPBOTO aBTOpa
(6o nByx aBTOpOB). CCBHUIKM Ha KOJUIEKTHBHBIE MOHOTpaduu, CIpaBOYHUKH, COOPHUKH padbOT
JAIOTCS TI0 TIEPBBIM OJTHOMY WJIH JIBYM CIIOBaM Ha3BaHUS

Cnucok JIMTepaTypbl COCTABIISETCS 10 MOPSIKY HUTHUPOBAHUS JUTEpaTyphl. B criucke nureparypbl
oubmuorpaduueckoe omwmcanue Qopmupyercs ciuenyromum obpazom: D.M.0O. aBropa (eciau
aBTOPOB HECKOJBKO - TO BCEX aBTOPOB); Ha3BaHUE CTaThbU (MPUBOAUTCSA Ha3BaHUE >KypHajia WU
cOOpHHKA; TOJl, TOM, HOMEp, CTPAHUIIbI); JUISI KHUT YKa3bIBACTCS W3JaTEIbCTBO, MECTO WM TOJ
U3JIaHUSl.

B npumnoxeHuss MOTyT OBITh BEIHECCHBI T€ MAaTEPHAIBI, KOTOPHIE HE SBISIOTCS HEOOXOIUMBIMH TIPU
HaIllMCaHUU COOCTBEHHO palbOThI: KATMOPOBOUYHBIC TpaUKU, TPOMEKYTOUHBIC TAOIHUIIBI 00PadOTKH
JAHHBIX, TEKCTHI pa3pab0TaHHBIX KOMITBIOTEPHBIX TPOrpaMM | T.II.

Pabota noamuceiBaeTcs aBTOPOM Ha MOCIIEHEH CTpaHuIle TEKCTOBOM YacTH - OCIIE BBIBOJOB.

3.2. lonyctumas 105 3auMcTBoBaHui (60%).

3.3. .Meroauueckue pekoMeHaamuu mno noaroroske BKP.

3.4. Kpurepun onenuBanusi pe3yiapraroB 3amuTel BKP. Jlns onpenenenHust kadectBa OTBeTa
BbiMyckHMKa Ha 3amure BKP #u cooTBeTCTBHS €ro OIEHKaM «OTJIMYHO», «XOPOIIOY,
«YIOBIICTBOPUTEIIFHO» WM «HEYJOBJICTBOPUTEIIEHO» TIPEJIararoTCsl CIEAYIONINE OCHOBHBIC
MOKa3aTeNH:

OneHka «OTIMYHO» MOXET OBbITh BBICTABJICHA, €CJIM BBIYCKHas KBalu(UKalLMOHHAs paboTa
Ipe/CTaBIsieT cO00M 3aKOHYEHHYIO HCCIIEIOBATENIBCKYIO 3KCIIEPUMEHTAIbHYIO (PAacueTHYIO WU
TEOPETUYECKYI0) pa3pabOTKy, a BBIIYCKHUK II0Ka3bIBa€T YMEHHE aHaJU3UPOBaThb HAYYHYIO
JUTEepaTypy MO pa3zpabaTbiBaeMON TeMe, IUIAaHMpPOBaTb M MPOBOAMUTH 3KCIEPUMEHTAJIbHYIO
(cozmepkaTenbHyI0) 4acTh pabOThl, OOCYXKJaTh MOIY4YEHHbIE PE3YJIbTaThl U JAedaTh 000CHOBaHHbIE
BBIBO/IbI; COJIEpP’KaHUE JI0KJIa/la U OTBETOB Ha BONPOCHI TOBOPUT 00 YBEPEHHBIX U Pa3HOCTOPOHHUX
3HaHUX, CBOOOJHOM BIIQJICHUU NPO(ECCHOHANTBHON TEPMUHOIOTHEH.

OreHka «XOpOIIo» - BBIYCKHas KBalIM(UKalMOHHAs paboTa mpeacTaBiseT co00i 3aKOHUEHHYIO
HCCJIEIOBATENIbCKYI0 OKCIIEPUMEHTAIbHYIO (PAcUETHYI0 WM TEOPETUYECKYI0) pa3padoTKy,
coJiepKaHue JOKJIaJa M OTBETOB Ha BOMPOCHI CBUJETENBCTBYIOT O JOCTATOYHBIX M YBEPEHHBIX
3HAaHUAX, BBIITYCKHHUK CBO60)1H0 BJIAACCT WU OINCPUPYCT TEPMHHAMM, OAHAKO apryMmCHTHUPOBAHO
000CHOBATh OTBETHI HA HEKOTOPBIE JIOTIOJIHUTENBHBIE BOIIPOCHI 3aTPYIHACTCS.

OrneHka «yJOBJIETBOPUTENIBHO» - BBINYCKHAs KBaJM(UKAIMOHHAs paboTa MpencTaBisieT coOOM
3aKOHYEHHYIO HCCIIEIOBATENBCKYIO Pa3paboTKy, padoTa M coJepiKaHWe JOKJIaaa COOTBETCTBYIOT
TpeOOBaHUSAM, OJTHAKO OTBETHTh Ha JOMOJIHUTENIbHBIE BOIPOCH, apryMEHTHPOBATh U 0OOCHOBATH
OTBETHI Ha BOMPOCHI 110 pabOTe BBITYCKHUK 3aTPYIHACTCS.

OneHKa «HEYJIOBIETBOPUTEIHHO» - BBIMYCKHas KBalu(UKalmoHHass paboTa H COJIEp’KaHUE
JOKJIaJa HE COOTBETCTBYIOT TpeOOBaHUSM, OTBETUTh Ha JIONOJHHUTEIbHBIE  BOIPOCHI,
apryMEHTHPOBaTh U 00OCHOBATh OTBETHI HAa BOIIPOCHI IO pabOTE BBHITYCKHUK 3aTPYIHSICTCS.
[TpoBeneHMe 3aUTHI BHITYCKHBIX KBaTU(UKAIMOHHBIX PadOT.

3amuTa BBIMYCKHON KBATH(UKAIIMOHHONW pabOThl MPOBOAUTCS B CPOKH, YCTAHOBIIEHHBIEC TPAahUKOM
yueOHOro TpoIlecca BBICHIETO Y4YEOHOTO 3aBElICHHUs, W MPEICTaBISeT 3aKIIOYUTENbHBIN JTall
aTTECTAIlMU BBITYCKHUKOB Ha cOOTBeTCTBUE TpeboBanmsiMm OI'OC.

3amuTa KBATH(PUKAIMOHHBIX PabOT MPOBOIUTCS Ha OTKPHITHIX 3acemaHusx ['OK ¢ ygactuem He
MeHee 2/3 WIEHOB OT TMOJHOTO CIIMCOYHOTO COCTaBa KOMHCCHH, YTBEP)KIEHHOTO PYKOBOJCTBOM
BVY3a.

Cekperapp ['DK mpeacraBisier BBITYCKHHKA, OTMEYAaeT CBOEBPEMEHHOCTh TIPE/ICTABIICHUS
KBATM(UKAIIMOHHOW pabOThl, HAaTU4KMe TMOJMUCAHHOTO OT3hIBa pyKoBoauTens Jlagee ci1oBo
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MPEIOCTABIISIETCS. BBIMYCKHUKY Ui cOOOIIeHus. MIUTFOCTpaTUBHBIN MarepHuall, HCIOIb3YyeMbIid
JOKJIQAYUKOM, YCTAaHABIIMBAETCS YICOHBIM 3aBe/IeHHEeM 110 corsacoBanuio ¢ ['OK.

[Tocne moxmama (10 - 15 munyT, onpenensieMbie pernmameHToM padoTsl I'DK) BBITYCKHUKY MOTYT
OBITH 3aJJaHBI BOIPOCHI BCEMU MPUCYTCTBYIOLIMMU Ha 3aCe/laHUU.

PykoBoguTens BBICTYHmaeT ¢ OT3BIBOM, B KOTOPOM OILICHHBAETCS YPOBEHb COOTBETCTBUS
MOJTOTOBICHHOCTH BbITyckHUKa TpeboBanusM PI'OC, mpoBepsieMbIM MpH 3alIUTE BBITYCKHOM
paboThl. 3aTeM BBIMYCKHUKY MPEIOCTABISETCS BO3MOXKHOCTh OTBETHTh HA BBICKA3aHHBIE HUMHU
3aMeyYaHusl WM BOIIPOCHI

Unenst ['DK, ocHOBBIBasiCh Ha JIOKJIAJIE CTYICHTA U MPEICTABICHHOM WUTIOCTPATUBHOM MaTepuale,
O03HAKOMUBIINCH C PYKONUCHIO KBAIM(UKAIMOHHOW PalOOTHI, 3aciyllaB OT3bIB PYKOBOJIUTENS U
OTBETHI CTYJICHTA HA BOIIPOCHI U 3aMEUYaHus, JAIOT MPEABAPUTEIHHYIO OLIEHKY KBATH(PUKAITMOHHON
paboThl MO 5-TM OaJbHOM CHCTEME U YCTaHABIMBAIOT COOTBETCTBHE YPOBHSI MOJTIOTOBIEHHOCTU
BhITyckHHKa TpeboBanusm OI'OC.

OkoHYaTeIbHOE pEIICHHE M0 OILIEHKEe KBaJU(UKAIUOHHONW pPabOThl M YCTAaHOBJICHHUIO YPOBHS
COOTBETCTBUS MPo(decCHOHABHON MOATOTOBKY BhITyckHHKA TpeboBaHusM PI'OC, mpoBepsieMbIM
npu 3amute, [ DK o0cyxaaer Ha 3akpbiToM 3aceqanHuu (mo pemeHuto ['9OK obcyxknenne MoxeT
OPOXOMUTh B TPHCYTCTBHH  PYKOBOAWTENCH KBATM(PHUKAIIMOHHBIX pador). Pesynbrarhl
ONPENENSAIOTCS OTKPBITBIM rojiocoBaHueM wieHoB ['DOK um 3aHOCATCA B COOTBETCTBYIOLIUMI
nportokoi. [lonoxurensHoe pemenue ['DK sBnsiercs ocHOBaHUEM MJisi IPUCBOCHUST BBIITYCKHUKY
KBaTM(DUKALMS «XUMUK» U BBIJIAYM €My COOTBETCTBYIOIIETO AUILJIOMA O BBICIIEM 00pa30BaHUU.

Pesynbrartel OOBSABIAIOTCA B TOT K€ JEHb mociae OQOpMIICHHS B YCTAaHOBJICHHOM MOPSAKE
poTokoJioB 3acenanus ['OK.

3.5. ITpumepnas rematrka BKP.

1. DIEeKTpOXMMHYECKHE  WCCICAOBAaHUS  XJOPUAHBIX  PACIUIaBOB  COACPXKAIMUX  HOHBI
PEAKO3EMENIbHBIX METAIIOB

2. OU3UKO-XUMHUYCSCKUN aHaIu3 2-X, 3-XKOMIIOHCHTHBIX CUCTEM

3. ®a3oBbIie PaBHOBECHS B YETHIPEXKOMIIOHEHTHOM B3anMHuoi cucreme Na, K, Pb//Cl, WO..

4. 3011b-TreIb METOJ] CUHTE3a CI0KHBIX OKCUIOB HEOMMA H JKeJIe3a.

[Tporpamma pazpabortana B 202__ r., 0100peHa Ha 3ace/laHul YYEHOI'O COBETa
npoTokost Ne ot roja.
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