Mpumepbl TBOPYECKOTO 334aHNA
(2-1 BOMpOC rocyaAapCTBEHHOIO 3K3ameHa no cneumanbHoct 04.05.01 dyHaameHTanbHas u
NPUKNagHaA XMMnA)

1. AHanuTHU4YecKaa xmmus

MNpumep TBOPYECKOro 3a4aHuma.

1. O6ocHoBaTb BbIbOpP MeToA0B NPobooTHOpa, NPOH6ONOArOTOBKU, MPOBEAEHMA aHaNM3a
MoYBbl Ha COAEPKaHNE NOHOB TAMKEbIX MeTannoB (Ha yposHe 0.1 mKr/mn).

TpeboBaHMA K BbINONHEHUIO 3a4aHUA. [TpK BbINONHEHUM TBOPYECKOTO 3a1aHMNA SK3aMeHyeMbli
OO/MKEH NPOAEMOHCTPUPOBATb BAAAEHME HaBblKAMW  peleHus 3a4ay, UMUTUPYHOLWMX
peanbHble CUTyaLMKn, C KOTOPbIMM OH MOMKET CTO/NIKHYTbCA B chepe cBoen npodpeccmoHanbHoOM
aeatenbHocTM. OueHMBAEeTCA, B MEpPBYID O4Yepelb, YMEHUE CTYAEHTa BbICTPOUTb anropuTm
pelweHns 3agayvn, NPoAEeMOHCTPUPOBATb 3HAaHWE WCTOYHMKOB Heobxoaumon WMHbopMauuu,
0b60CHOBAHHOCTb BbIOPAHHbIX METOA0B aHanM3a 0O0beKkTa. Ecin 3agaya morKeT 6bITb pelleHa
pa3HbIMK cnocobamm, CTyAEHT A0/IKEH NPOUNNIOCTPUPOBATL pelleHre Ha npumepe nboro us
HUX, YKa3aB aNibTepHaTUBHbIE BaPUAHTbI.

2. BuoopraHuyecKas xumus

MNprmepbl TBOPYECKMX 3a4aHUN.

1. M3BecTHO, uTOo benok ceasbiBaeT AHK. Mpepnoxute cTpaTernio sKcnepumeHTta Ans
onpeaeneHus, C KAKUM MMEHHO y4acTKom (ydactkamu) [IHK cBsasbiBaeTcsa 3TOT 6e/oK.

2. Mpeanoxute CTpaTervlo  3KCNepuUMeHTa ANA  BblAeNeHMAa  HaTuBHoro  6Henka
rnyTamatgerngporeHassl 13 E. coli.

TpeboBaHuA K BbINOAHEHUIO 3adaHuA. OTBeYada Ha BOMNPOC TBOPYECKOrO 334aHuA, CTyAEeHT
[O/IKEH MPOAEMOHCTPUMPOBATL YMEHME MOCTPOUTL cTpaTerMto 6a3oBOro 3sKcnepumeHTa B
obnactm BuoopraHuyeckon xumuu. Bonpoc dopmynupyetca cnegyowmm  ob6pasom:
"Mpeanoxute cTpaTtervio 3SKCNEepUMMeEHTa <ANA peleHus onpeaeneHHOM NpPaKTUYeCcKom
3agaum>". [na aKk3ameHa BblOMPaAlOTCA peasibHble NPAKTUYECKME 334a4M, KOTOpble peLlatoTca B
HECKONbKO Mnoc/iefoBaTeNbHbIX CTaguid. OLeHUBAETCA B NEpBYHD oyepesb YMeHWe CTyAeHTa
BbICTPOUTb FN0OaNbHYIO CTPATErnio, NPMBOAALLYIO K pPelleHUto 3afayu. B Tex cayyasax, Korga
33Z,a4a MOMKeT ObITb pelleHa pasHbIMK cnocobamm, CTyAeHT MOXKET BbIOMpaTb ntoboi 13 Hux. B
TEX C/Ay4Yasx, Korga pewuTb 3agadvy TpebyeTca NPUMMEHUTENbHO K KOHKPETHO Ha3BaHHOMY
06bekTy (B NMpumepe b — 6enok rnytamataerMaporeHasa), cTyaeHT Ao/KeH 060CHOBaATb CBOM
BblbOp cTpaTermn (Hanpumep, npepBapuTesbHO MpopaboTaTb AuTepaTypy M NOCTPOUTH
CTPATErMIO C y4ETOM CBOMCTB HAa3BAaHHOTO 06beKTa).

3. BblCOKOMOﬂeKyﬂﬂprle coeanHeHunA

MNpumep TBOPYECKOro 3aaHunA.

1. Mpepnoxute MeTon CUHTE3a MOJMMETUIMETAKPWUIATA U MeTOAbl ONpefeneHus ero
MOIEKYNAPHO-MACCOBbIX XapPaKTEPUCTUK U KOHOUTYPALMOHHOIO COCTaBa.



TpeboBaHMA K BbINONHEHWIO 33agaHuA. [lpu OTBETe Ha BOMPOC TBOPYECKOrO 3a[aHus,
HeobxoAMMO NpegNoXUTb M AeTaNbHO ONUCaTb METOA CUHTE3a 33aJaHHOro MoAMMeEpa M
MeToAbl OnpeaeneHua €ero MOJEKYNSAPHbIX, MeXaHUYECKUX U (Man) PUINKO-XMMUYECKMX
XapaKTEPUCTUK.

’enatenbHO CONOCTaBUTb BO3MOMKHOCTU aJIbTEPHATUBHbLIX METOLO0B MNOJYyYEHUA U U3yYeHUA
CBOMCTB YKa3aHHOro BeuwecTea.

4. KonnongHaa xmumus

Npumep TBOPYECKOro 3aaHuUA.

1. MoBepxHOCTHO-aKTUBHbIe BellecTBa (MAB) WKMpPOKO Mcnonb3yTca ans GAOTaUMOHHOIo
pa3saeneHua n oboraweHma pya. KpaTko M3N0XKMTE, B YEM 3aK/HOHAOTCA TeopeTUYecKkue
OCHOBbI NeHHoM ¢noTaumn. Mpun paroTaumoHHOM pasgeneHnn cnnabBuHUTa (cmecn NacCl
n KCl) wncnonbsyiotr oktageuunamuH (OJA) mn3bupaTtenbHo aacopbupylowmica Ha
nosepxHoctn u4actuy KCl. PaccumtainTe, Kakoe MWHMManbHoe Kosamdectso OA
Heobxoammo ana ¢notaumm 100 Kr KCl, ecnm KpaeBoit yron Bogbl Ha nosepxHocTtn KCI
AO/MKeH coctanatb 90°, yacTuubl MMeoT Kybuuyeckyto ¢dopmy co cpeaHenl AAUHOM
pebpa 1 mm, nnowaab, 3aHMMaemaa monekynon OLA B aacopbLMOHHOM Cloe, paBHa
0,3 HM? , nnotHoctb KCl 1,984 r/em® . MPUHATb, YTO KPaeBOM Yron HaCbILEHHOIO
pactBopa KCl Ha nosepxHocTu KCl paBeH Hynto, a KpaeBon yron Ha nosepxHocTu KCI,
NMOKPbITOM HAaCbILWEHHbIM aAcopbumoHHbIM cnoem OQA, paseH 105°.

TpeboBaHMA K BbINOJHEHWIO 3a4aHUA. TBOpYECKoe 3aaaHne GoOpMyNMpPYyeTcs Kak peasibHan
NpaKTMYecKkaa 3afaya, NpuU peleHUn KOTOpoM HeobxogmMmo npoAeMOHCTPUPOBaTb
3HaHWE TeopPeTUYECKMX OCHOB pelleHUA YKasaHHOW npobaembl U yMeHWe MNoay4YuTb
HeobxoAMMble KO/IMYECTBEHHble MoKa3atenu. [lpu OTBeTe yyalwMincs  MOMKeT
BOCMO/1b30BATbCA CNPaBOYHbIMM MaTeprManamm, paspeLleHHbIMU K UCNO/Ib30BaAHMIO NP
npoBeaeHNN rocy4apCcTBEHHOMO 3K3aMeHa.

5. JTazepHaa xumwusa

MNpumepbl TBOPYECKOro 3a4aHUA.

1. Aunokema, cepbl SO, npeactaBndeTr coboli  YMEPEHHO-OMACHbIM  TOKCUKaHT,
obpasyroWwumiica B HEKOTOPbIX MPUPOAHbIX U TEXHONOTMYECKUX NpoLeccax. 3agaya ero
ANCTAHUMOHHOrO onpeaeneHuna B atmocdepe BO6NM3U UCTOYHMKOB BbIBPOCOB MOXKET
6bITb peleHa C NOMOLLbIO ANUCTAHUMOHHOIO 30HAMPOBaAHMA. MpeanoXKuTe nasepHblie
MeToAbl TaKOro 30HAMPOBAHUA C YYETOM BO3MOXKHbIX YPOBHEel coaepKaHus SO,
Ha/IMuMA MeLalWmUX BAUAHUA KOMMOHEHTOB aTMocdepbl M aspP030/bHbIX YacTuL.
CpaBHuTe METPOI0rMYecKkue XapaKTepPUCTUKMU npeanoXKeHHbIX MeTo0B
(4yBCTBUTENBHOCTbL, CENEKTUBHOCTb, BOCMPOM3BOAMMOCTb), @ TaK¥Ke KlacCbl CTOMMOCTH
N CNOXKHOCTU 060pYyA0BaHUS.

2. WgeHTMdMKaALMA CBEPXTAXKENbIX 31eMEHTOB C 3apsgamu sgep 112 wn 6onee no
XapaKTEPUCTUKAM 3/IeKTPOHHbIX 060/104EK MX aTOMOB Morna 6bl  BKAOYaTb
ABYXCTagMIAHYIO Na3epHy MOHWM3aUMIO 3TUX aTOMOB (pe3oHaHcHoe BO3byxKaeHue C
nocneaylowen MOHU3aUMen) U PerncTpaumio 3apasKeHHbIX YacTul. PaccuMTbiBaTb Ha
NPSAMOEe 3KCNepMMEHTA/IbHOE M3MEpeHMe AJ/IMH BOJIH MNEepPexoAoB 3TUX aTOMOB B
obospumom byayuwem He npuxoamutca. Obcyaute HeobxoAMMyO  TOYHOCTb



MOZENUPOBAHNA 3/IEKTPOHHOM CTPYKTYpbl aTomMa AAs NJaHMPOBaHMA nogobHoro
aKcnepumeHTa. Kakue apdeKTbl 40MKHA YyYUTbIBATb Takaa MoAEesNb?

TpeboBaHMA K BbINOJHEHWUIO 33a4aHUA. PN BbINOJIHEHUWM TBOPYECKOTO 3a4aHNA SK3aMeHYeMbl
[OMKEH NPOLEMOHCTPUMPOBATL BAALEHWE HaBblKaMWM  peleHus 33434y, WMMUTUPYIOLWUX
peanbHble cuTyauum B cdepe cBoelt npodeccMoHanbHOW f[eaTeNbHOCTU. CTyAeHT A0/KeH
NPOAEMOHCTPUPOBaATb YMEHME BbICTPOUTbL ANTOPUTM pPEeLIEeHUA 3a4ayM, OLEHUTb OCHOBHblE
¢dakTOpbl, KOTOpble Heobxoammo y4yecTb Npu Bbibope meTofa wuccnefoBaHuA, oboCHOBaTb
BblIbop meToaa. Ecnn 3agayva moxKeT ObiTb pelleHa pasHbIMM CNocobamu, CTYAEHT AO0/KeH
NPOUNNIOCTPUPOBATD PELLUEeHNE Ha Npumepe Nt060M U3 HMX, YKa3aB asibTepPHATUBHbIE BAPMAHTLI.

6. MeanunHCcKaa Xmumua v TOHKWUM Opl'aHVIL-IeCKMﬁ CUHTE3

MNpumep TBOPYECKOro 3a4aHuma.

1. MpuBeguTe NpMMepPbI CTPYKTYP HECKONbKUX KOHPOPMALMOHHO OFPaHMYEHHbIX aHaNoroB
ropMmoHa MenaToHuHa. [na oAHOro M3 npeacTaB/IEHHbIX COeAUHEHUN NpPeanoxute
NOJHYIO CXeMy CMHTe3a W3 [AOCTYNHbIX peareHToB, paccynTalTe 3Ha4YeHue
amnodunbHOCTM No meToay PeKkkepa M oueHUTe COOTBETCTBME COeAMHEHMA npaBuaam
JInnnHcku.

TpeboBaHMA K BbINOAHEHUIO 3a4aHMA. [Tpy BbINONHEHUM TBOPYECKOTO 3a4aHMA 3K3aMeHyeMbli
OO/MKEH MPOAEMOHCTPMPOBATb BAAZEHWE HABbIKAMW AM3aMHA CTPYKTYP C MNOTEHLMWA/IbHOM
dOU3MONOTNYECKON AKTUMBHOCTbIO M HaBblKaMW  Pa3paboTKM  PETPOCUMHTETUYECKUX CXEM.
*enatenbHoO NpeasioKUTb HECKOJIbKO aNnbTEePHATUMBHbLIX BAPUMAHTOB CXEM CWUHTE3a LENEeBOro
BELLECTBa M OLEHUTb UX AOCTOMHCTBA M HepoCTaTKu. [lna pacyeTa AMNOPUABHOCTM yyalLmiica
MOXET BOCMO/Ib30BaTbCA COOTBETCTBYOWMMW Tabanmuamm U APYrMMUM  CNPABOYHbIMMU
MaTepuanamMn, paspeleHHbIMM K WCNOAb30BaHMIO NpPU NPOBEAEHUM [OCY[APCTBEHHOMO
3K3ameHa.

7. HaHo6mo:v\aTepV|anb| M HaHOBMOTEXHO/I0TUN

MNpumep TBOPYECKOro 3a4aHumsa.

1. MpeanoxuTe MeToabl aHann3a PasmMepoB U MacCbl HAHOYACTUL, (MOXKHO PacCMOTPETL Ha
npumepe HaHOYaCTUL, 30/10Ta, JIMNOCOM WAWU TBEPAbIX AUNUAHbIX YacTul, WAn
NOJIMMEPHbIX HAHOYACTUL, M 4p.)

TpeboBaHMA K BbINONHEHWUIO 3a4aHKUA. PN BbINOAHEHUN TBOPYECKOTO 3a4aHNA SK3aMEHYEMbI
[O/KEH MNPeANOKUTb BO3MOMKHbIE METoAbl M3YyYeHMA CBOMCTB HAHOYACTUL, Pa3/IMYHOM
npupoabl, CPaBHUTb BO3MOMKHOCTM W HeAOCTaTKM 3TUX MeToaoB. [pu oTBeTe Ha BoOmMpoc
TBOPYECKOro 3afaHuA CTYAEHT A0/KEeH NPOAeMOHCTPUPOBaTh BAaJeHUe HaBblKaMW pelleHus
peanbHbIX 33434 B 061aCTM HAHOBMOTEXHONOTMM, 3HAHUE UCTOYHMKOB MHOOPMALUKN, YMEHUE
COMOCTaB/IATb a/IbTEPHATMBHbIE CNOCODObI peLleHns NocTaBAeHHOM 3a4auu.

8. HeopraHunyeckaa xmumus

MNpumep TBOPYECKOro 3a4aHuNA.

1. MNMpoaHanusnpymTe COBPEMEHHbIE AOCTUNKEHMA B 0061aCTM MOAYYEHUS U NPUMEHEHUSA
BELLeCTB, NPOABAAIOWMX  BbICOKOTEMMEPATYPHYIO  CBEPXNPOBOAMMOCTb.  Kak



nposensemble  QYHKLMOHANbHbIE CBOMCTBA 3aBMCAT OT COCTaBa W  CTPOEHMA
paccmaTpuBaemMblx BelecTB? [peanoXKute CUHTETUYECKUA Noaxon AN NONyYeHUs
KOHKPETHOro BelLecTBa, NPOABAAOWEro AaHHble CBOMCTBA. Kak Ha OocHOBe AaHHOro
BELLeCTBA NONYYMTb MaTepuanbl C PA3/IMYHOM Pa3MEPHOCTbIO, AUCNEPCHOCTbIO WU
KPUCTAaNNMYHOCTbIO (MaccuMBHbIM 06paseu, obpasel, C pPasBUTOM MNOBEPXHOCTbIO,
HaHOMaTepuan, NAeHKy, u T.4.). PaccmoTpute TepmogMHaMUYECKMEe U KUHETUYECKUe
acnekTbl cMHTe3a. Kakne meTtoabl NoTpebytoTca Ans onpeaeneHnsa coctaBa, CTPOEHUS U
CBOMCTB NoJly4eHHoro obpasua?

Tpeb08aHUA K 8bIMOAHEHUO 3000HUA.

Mpy  BbINONIHEHMM TBOPYECKOrO 334aHMA  3K3aMEHYEMbIA  LO/KEH NpesioXKuTb
060CHOBAHHbIA CUMHTETMYECKUA MOAXOA AN MPUroTOBNEHUA BeliecTsa/martepuana C
onpeaeneHHbIMM  PYHKUMOHANbHBIMX CBOMCTBAMU. [lNA MNOSY4YEHHOrO0 CoeauHeHuA
CTYAEHT OO/KEH MNpeafioXXuTb MeToAbl aHanu3a, KoTopble MO3BOAAT  €ro
MAEHTUPUUMPOBATb, OXapPaKTePU30BaTb YMCTOTY, MOPPOAOrMIo, O4HOPOAHOCTb COCTABA,
a TaKKe NOo3BOJIAT MNOAYYNTb CBEAEHMA O €r0 XapaKTEPHbIX GYHKLMOHANbHbIX CBONCTBAX.
Mpw oTBETE HA 3K3aMEHAUNOHHbIE BOMPOCHI ANNJIOMHUK AOMKEH NPOAEMOHCTPUPOBATD
CNOCOBHOCTb MPUMEHATb BCHO  COBOKYMHOCTb  3HAHWKM, MNOAYYEHHbIX B  X0oAe
cneumanmsaunm, NOHUMMaHME TEPMOANHAMUYECKUX N KMHETUYECKNX 3aKOHOMEPHOCTEN
npoBeAeHNA HEOPraHMYECcKOro CUHTE3a, YMEHWE MCNO0/b30BaTb 3aKOHOMEPHOCTM B
M3MEHEHMN CBOWMCTB 3/IEMEHTOB M UX coeguHeHu B [lepnognyveckonm cucteme
anemeHToB [.N. MeHpgeneesa, ymeTb MNpocieauTb B3aMMOCBA3b «COCTaB-CTPYKTypa-
CBOMCTBO» Ha KOHKPETHbIX NPMMeEpPax HEOPraHUYECKNX BELLECTB U MaTeEPMAOB.

9. Hedtexmmusa

MNpumepbl TBOPYECKOro 3a4aHMUA.

1. B KauecTBe CbipbA ANA HePTEXMMUYECKNX NPOU3BOACTBA HA NpeanpuaTue A NnpuxoauT
cbipbe, coaepautee 95% ataHa u 5% nponaHa. MNpeanpuatne b B KauecTse cbipbA
NCNoJib3yeT ra3oBoe Cbipbe, Ucnosb3ytowee nponaH. Ha npeanpuatmn C ucnonb3yetca B
KayecTBe cbipbA HadTa. MpeanoxuTe npoueccobl NnonyyeHna onedpuHoB ana
MCNONb30BaHMA Ha KaXXA40M NpeanpuaTUn 1 NPoayKTbl HepTEXMMNK, KOTopble Bbio Bbl
uenecoobpasHoO NPOM3BOAMUTL HA TAKUX NPeAnpPUATUAX.

2.Mpwn nepexoae oT cTaHgapTa EBpo 3 K cTaHOAPTY €BpO 5 Npom3oLwWwao cyuecTseHHoe
n3ameHeHue TpeboBaHUI K BEH3UHY U AM3eNbHbIM TONMBAM. KaK A0NKEH N3MEHUTbCA
Habop npoueccoB nepepaboTKM NpU TaKoM nepexoge.

3. No oueHKam reo/iIoros 3anachbl NPUPOAHOro rasa B BUAE rMApaToB MeTaHa B 3eMHOM
KOpe HaMHOro NpeBbILWatoT ero 3anacbl B cBO60AHOM COCTOAHUM. MpeanoxKute
3KOHOMMYECKUN 3D DEKTUBHDBIN cNOcob A06bIYM NPUPOAHOrO rasa 13 ra3ornapaTHbIX
MECTOPOXKAEHUN.

TpeboBaHMA K BbINOAHEHUIO 3a4aHKA. [Tpy BbINONHEHMM TBOPYECKOTO 3aaHMA 3K3aMeHyeMbli
[O/IKEH NPOAEMOHCTPUPOBATb 3HAHME OCHOBHbIX NpoueccoB nepepaboTkn HedTM U rasa,
6a31CHbIX NpoueccoB HeGTEXMMUM U BNAZEHME HABbIKaMU pPeLLUeHUA peasibHbIX 33434 B chepe
[06bl4M 1 nepepaboTkM HePTH M rasa u HepTexMUK.




10. OpraHunyeckaa xmumusa

MNpumep TBOPYECKOro 3aaHunA.

1. O6cyante M3BECTHbIE MeTOoAbl CUHTE3a PYHKLUMOHAIbHO 3amelleHHbIX 1,2,3Tpmna3onoB
Ha npumepe 5-amnHO- (5-TMAPOKCKU-) NPOM3BOAHbLIX, CPABHUTE WX [AOCTOMHCTBA M
HeOO0CTaTKU.

TpeboBaHMA K BbINOJHEHWIO 334aHUA. [pM BbINONHEHMM TBOPYECKOTO 3a4aHWUA IK3aMEHYEMbIN
ODONMNKEH NpeaioXuTb pasinMdHble noaxoabl K  CcuMHTe3y 1,2,3-Tpua3onos, CPaBHUTL
HEKaTa/IMTUYECKUI MeTOoh, B YCNOBUAX, NPeasoKeHHbIX XblOCTEHOM, a TaKXKe COBPeMEHHbIM
KaTa/MTUYECKMN BapMaHT, OCHOBaHHbLIM Ha MeAb KaTanusmpyemol peakuymm CuAAC.
PaccmoTpeTb  MexaHM3Mbl  KaTa/IMTUYECKOrO W HEeKaTa/IMTUYEeCKOro MeToda CUHTesa,
OOCTOMHCTBA M HeJoCTaTKM 06OMX MEeTOoA0B, BOSMOMKHOCTb MPUMEHEHUA UX ANA CUHTe3a 5-
aMMHO W  5rMAPOKCM- NPOM3BOAHbIX, BO3MOXHOCTb CyLLECTBOBAHUA W OTHOCUTE/IbHOM
cTabunbHocTM M3omepoB — 1,2,3-Tpuasona M AMA30MMUHOB B 3aBUCMMOCTM OT MPUPOAbI
3amecTuTenen Npu aTomax a3oTa M yrneposa, a Takke obcyamTb BOSMOMXKHOCTb CUHTETUYECKOTO,
WKW MHOTO NPAKTUYECKOTo NCNOb30BaHMA PYHKLMOHANIbHO 3aMeLLLEHHbIX TPUA30/10B.

11. Paanoxmmums

MNpumep TBOPYECKOro 3a4aHumsa.

1. [dna AMarHocTMKM  OHKO/IOrMYeckMx 3aboneBaHWin  MCNO/b3yOTCA  npenapaTbl,
cogeprkaiimne 99mTc, KOTOPbI/ MOAYYaloT C NOMOLLbIO reHepaTopa 99Mo/gngc, nosTomy
CyLLECTBYET 3a4a4a HapaboTkn °Mo. MpeanoxuTe METOAb! nosydeHus ““Mo, BKAoYas
BbIOOP MULLEHM, NpoBeAeHME 00Ny4YeHUA, PaANOXMMUYECKME NpOoLLeAypbl BblaeneHnn
pagnoHykKAnga wn3  obnydyeHHoM muweHW. [poBeauTe  KPUTUMYECKUM  aHanus
NPeasoXeHHbIX MeToaoB (AOCTynHOCTb 060pyAOBaHMA, CKOPOCTb HapaboTKu,
BO3MOXHble PagMOHYKNMAHbIE NPUMECH, YaebHas PaAN0AKTUBHOCTD).

TpeboBaHMA K BbINOJHEHWIO 334aHMA. MPU BbINOJHEHUN TBOPYECKOTO 334aHUA 3K3aMeHYeMbIi
AOJ/IKEH NPensioXKnUTb Cnocob pelleHns peanbHOM 33434M, C KOTOPOWM OH MOMKET CTOJIKHYTbCA
npu pabote no cneuuanusaumm «Paguoxmmusa». Mpu oTBETe Ha 3aAaHuMe, HeobxoaMmo
MOKa3aTb Ha/IMuMe HABbIKOB PELIEHNA TAaKOro poAa 3afay, YyMeHWe COMNOCTaBAATb BO3MOXKHbIE
Cnocobbl pelweHnUa U apryMeHTMpPOBaTb BbIGOP ONTUManbHOro. Mpu OTBETE YYaLMIACA MOMKET
BOCMONb30BATbCA CMNPABOYHbIMKU MaTepuanaMu, pPaspeLleHHbIMU K MCMOJIb30BAHUIO NpU
NpoBeAeHUN rocy4apCTBEHHOr0 3K3aMeHa.

12. dusnyeckaa xmumusa

MNprmepbl TBOPYECKMX 3a4aHUN.

1. CneKTpocKkonus aAepHOro MarHMTHOro pe3oHaHca (TBepaoro Tena). TeopeTuyeckme OCHOBbI
meToaa. JOCTOMHCTBA U orpaHuyeHus. Npumep nccnenoBaHUsA peanbHOro ob6beKTa.

2. AHanu3 coegMHeHU MeToA0M CNEKTPOCKOMNUU Pe30HAHCHOro 3axBaTa 3/1IeKTPOHOB

3. OcHOBblI METOAA KNAaCCUYECKON MONEKYNSAPHOM AMHAMUKN. [lOCTOMHCTBA U OrPaHUYEHUA.
MpumeHeHWe meToaa AN MOAENIUPOBaHMA BMONOrMYECKMX 06 bEKTOB.



Tpeb6oBaHWs K BbINOJAHEHMIO 3a4aHUA.

Mpn BbINOAHEHUM TBOPYECKOTO 3a[aHMA 3K3aMEHYIOLWMNIACA AO0NKEH NPOAEMOHCTPUPOBATHL
3HaHUA TEOPETUYECKMUX OCHOB W HABbIKM MOHUMAHUA MPAKTUYECKOrO NMPUMEHEHUA Pa3/INYHbIX
MeTOZ0B, C KOTOPbIMWM OH MOMET CTO/IKHYTbCA npu paboTe B pamKax crneumnanmnsauumu
«Pusmyeckan xmmua»,

13. (DyH,D,aMeHTa}'IbHaﬂ N NpUKAagHaA sH3NMOJ10TUA

MNpumep TBOPYECKOro 3aaHuNA.

1. Kakum 06pa3som MOMXKHO MPaKTUYECKM ONpesennTb KOHCTAHTYy WHIMbupoBaHMA ANA
HEKOHKYPEHTHOro MHrMbuTopa? Mpueeante npumep.

TpeboBaHMA K BbINOJAHEHWUIO 33JaHuA. Mpn oTBeTe Ha BONPOC TBOPYECKOro 3a4aHWA CTYAEeHT
AO0/IXKEH NPOAEMOHCTPUPOBATL B/laAe€HME HABblKaMKU peleHUA peasibHbiX 3a4ady B obnactu
HpMKﬂaAHOVI 9H3MMOJ/1I0TMN, 3HaHKNE WUCTOYHUKOB VIHd)OpMaLI,VIVI, ymeHune ConocCtaBaATb
a/IbTEPHATUBHbIE cnocob6bl peweHnA NoCTaBAEHHOM 3a4a4un

14. Xummnyeckaa KMHETUKa

MNpumep TBOPYECKOro 3aaHuNA.

1. PaccmoTpuTe OCHOBHblE KMHETUYECKME 0COBEHHOCTM NPOLLECCOB C y4acTUEM
HaHOpa3MepHbIX YacTUL, MeTaNNI0B U NPeAJIOKUTE MeToabl X nccnegoBaHusa. MNpuseante
npumepsbl.

TpeboBaHMs K BbINOJHEHWIO 3a4aHUA. [pK BbINONHEHUN TBOPYECKOIO 3a4aHNA IK3aMeHYeMbIi
OO/MKEH PacCMOTPETb OCHOBHbIE KMHETMYECKMe OCODEHHOCTM YKasaHHOro B 6uneTe Tuna
NpoLEeccoB 1M NPeaNoXNUTb METOAbl UX UCCAeA0BaHMA, a TaKKe NPUBECTU KOHKPETHbIE NPUMEpPbI
npoueccoB ykasaHHoro Tmna. OTBevyana Ha 3aZaHue, yYyalMca A0/KEH NPoAeMOHCTUPOBATb
B/IafleHNEe HaBblKaMM COCTaB/IEHUA KUHETMYECKMX CXEM pPas3/IMyHbIX MNPOLEccoB, 3HaHue
WUCTOYHUKOB WHbOPMaUUM, HeobXoAMMOWN ANs peleHMa NOCTaB/leHHOW 3agauyn, ymeHue
COMNOCTaB/IATb a/ibTEPHATUBHbIE CNOCOObI peLleHus.

15. XumuA BbICOKMX SHEPTUMA

Mpumepbl TBOPYECKUX 3a4aHUMN.

1. Mpeanoxnte NoCTagunHbIA MEXaHU3M PagMaLMOHHO-XMMUYECKOrO CUHTE3a MPOCTbIX
opraHuyecknx monekyn (CHsOH, HCOOH) B mek3Be3aHbIx nbgax, coctoawmx us CO, H,0
n CO,, npu Temnepatypax Hwxe 10 K c ucnonb3oBaHuem npeactaBneHnn o6
JHepreTM4ecknx bapbepax 3neMeHTapHbIX peakuun. [lpeanoxkute mogaesbHble
3KCNEPUMEHTbI, KOTOPbIe NO3BOAUAN bl BepUPULMPOBATL AaHHbIA MEXaHU3M, METObI
perncTpaummn n oxnaaemble CNeKTPOCKOMNMUYECKME XapPaKTEPUCTUKM MHTEPMEONATOB.

TpeboBaHMA K BbINONHEHWUIO 3a4aHUA. PN BbINOAHEHUN TBOPYECKOTO 3a4aHNA SK3aMEHYEMbI
[OJ/IKEH OLEHUTb BEPOATHbIN MEXaHM3M PaAMaLMOHHO-XMMUYECKUX NPEBPALLEHNI B peanbHbIX
cucTtemax 3agaHHoro coctaBa. OTBeyada Ha BOMPOC, CTYAEHT AO/KEH NPOAEMOHCTPUPOBATb
BnajeHue obLMMU NPeacTaBNeHUAMMU O MeXaHU3Me U KUHETUKE PaavaumoHHO-XMMUYECKUX




NPOLECcCoB, 3HaHNE CBOWCTB MPOMENKYTOYHbIX YacTUL, 1 METOAO0B MX UCCNEO0BaHUA, a TaKkKe
yMeHMe MoNb30BaTbCA CMPABOYHbIMW MaTepuanaMu, PaspeLlEHHbIMU K MCNOAb30BaHUIO MNpU
npoBeAeHNN roCcyAapCTBEHHOIO 3K3aMeHa.

16. Xummna 1 TexHo10rna BeLecTs U maTepmnanos

MNprmepbl TBOPYECKMX 3a4aHUN.

1. Ha 6epery 3aKkpbITOro Bogoema npomcxoauT TeEXHOreHHasa aBapua, HanpUMep, KpyLueHue
rpPy30BOro coctaBa Wau Bbibpockbl ¢ 6an3Nexallero npeanpuatns. B sogoem nonagaet
60/blUOE KO/MIMYECTBO 3IKOJIOTMYECKM OMNacHbIX BewecTs. peanoxute BO3MOMKHble
cnocobbl OYWUCTKM BOAOEMA OT 3arpA3HEeHU pasnyHoro Tuna (HedTenpoayKThbl,
paAMOoaKTUBHbIE MaTepuanbl, XMMUYeckue yaobpeHuma u 1.n.).

2. BooopoaHo-BO3AylWHbIE TOMAMBHbIE 3/1eMeHTbl HaxogAaT Bce 0Oosee  WKMpPOKoe
NPMMEHEHNE B KaYecTBe afbTePHATUBHbIX UCTOYHWUKOB IHEPTrMN BO MHOIMX obnacTax ot
ObITOBbIX 3NEKTPOHHbIX YCTPOMCTB WM OECnUMNOTHbIX NeTaTeNbHbIX annapatoB Ao
aBToMob6UNEen M CTauMOHaApPHbIX CUCTEM aBapUIMHOro 3HeproobecneyeHusa. B Kaxkaom
cnyyae npeabAaABAAtoTCa cneundmyeckne TpeboBaHMA K UCTOYHNUKaM BOAOPOAA NO TaKMM
napameTpam, KaKk rpaBumeTpuyeckans u obbemHaa emKocTb, paboune TemnepaTtypbl U
0ABNEHMA, BO3MOXHOCTb MHOFOKPATHOrO WCMNOAb30BaHMA U Ap. MNpeannoxxurte
6e3onacHble cnocobbl XpaHeHMA BOAOPOAa, B HaMbosbluel cTeneHM noaxogAawme ans
MCNO/Ib30BaHMA B CUCTEMAX MUTAHMA TONJIMBHbIX 9/1EMEHTOB Pa3/IMYHOro TUNa.

TpeboBaHMs K BbINOJIHEHUIO  3adaHua. [lpyu  BbINONHEHMW  TBOPYECKOro  3adaHuA
3K3aMeHYHLWMNIACA JONKEH NPOAEMOHCTPUPOBATb HaBbIKM B MPUMEHEHUM 3HAHUN B PA3INYHbIX
061aCTAX XMMUN U XMMUYECKOM TEXHONOMMWN ANA pPelleHMA KOHKPETHbIX NPaKTUYecKmx 3agay. B
pe3ynbTaTe [AO0/KHbl  ObiTb  PAaCcCMOTPEHbl anbTepPHATMBHblE NOAXOAbl K  pelleHuto
cbopmynmpoBaHHOM B Bonpoce npobaembl, NPOBEAEH NX CPABHUTE/IbHbIM aHaIU3 C YKa3aHUeEM
NPeMmyLLeCTB M HeAOCTAaTKOB KaXaoro, o6oCcHOBaH BbIOOP ONTMMAZILHONO BapuaHTa.
OueHunBaeTca 06WMIA ypoBeHb BAaAeHMA WHPOpPMaAuUMer Mo 3afaHHOM Teme, 3HaHue
cneundmrKn pasInYHbIX MaTepuanoB M TEXHONOIMMIA, NOTEHLMANbHO NPUMEHUMbIX B AaHHOM
CUTyauMn, N YMEHME apryMeHTUPOBaTb Npeasaraemoe peLleHue.

17. XMnA MOHHBIX N MONEKYNAPHbBIX CUCTEM

Npumepbl TBOPYECKOTrO 3a4aHUA.

1. [Ona p[aHHOW MONEKYNspHOM cucTeMbl (NpeaocTaBAseTcs  Xumudeckaa dopmyna
nccnesyemoro  0bbeKTa) NpeasiokuTe  BO3MOXKHbIE  METOAbl  ONpedefieHns U
nccnenoBaHUA ee CTPYKTYPbl M MpeacKarkuTe crekTpasbHble pes3ynbTaTbl. PaccmoTpute
CTPOEHUE JaHHOM CUCTEMBI C TOYKM 3PEHUA MONEKYNAPHbIX OpbUTanei.

2. B reTeporeHHOM KaTa/in3e 4aCTO KaTa/M3aTop HaxOAMTCA Ha HEKOTOPOM HocuTene, oT
NPUpPOAbI KOTOPOrO CYLECTBEHHO 3aBUCUT CTeNeHb NpeBpaleHmna. Kakum obpasom moxkeT
peasin3oBaTbCA 3Ta 3aBUCMMOCTbL? [peanoxuTe, Kak MOXKHO NOCTaBUTb IKCMEPUMEHT ANs
onpeaeneHna MexaHM3ma KaTa/IMTUYEeCKOMN peakumm?

TpeboBaHMA K BbINOAHEHUIO 3a4aHKUA. Mpwn BbINOAHEHMN TBOPYECKOro 3a4aHuA 3K3aMeHyeMblﬁ
A0/1XKEH NPOAEMOHCTPUPOBATL B/1agEeHNE HAaBblKaMW peLLEHNA peasibHbIX NMPaKTUYECKUX 3a4au




B Pa3/IMyHbIX 06nactax xumuu. lNpu oTBeTe Ha 3ajaHue CTYAEHT AO0/KEH NpPeasioKWUTb
BApPWaHTbI peLleHna 1 NPOUNNIOCTPUPOBATb UX NPAKTUYECKUMKU Nnpumepamu. Mpn o6ocHoBaHMMK
CTpaTerMm 3KCNEePUMEHTa HYKHO MPeasioXUTb MEeToAbl MCC/eAoBaHUs MNPOLLEeccoB WAu
MaTepuanoB, MO3BOJAKOWME MOAYYUTb MNONE3HYID UHPOpMALUIO ANA  OOCTUMKEHUSA
NocTaBA€HHOW 3a4auM.

18. Xumuna tBepaoro tena

MNprmepbl TBOPYECKMX 3a4aHUN.

1. Ans obpasua HU3KOYrnepoauctol CTaanm  npuBefeHa  XpPOHoamneporpamma
(npeactaBneHa KpuBaa TOK-BPeMs), MOJIYYEHHAA B HEAKTUBMPYHOLLEM PACTBOPE,
onpeaenvTe MPOLECC, KOTOPbIM NPOTEKaeT Ha MOBEPXHOCTU 3NEKTPOA-3/IEKTPOAUT C
YyKasaHMeM OCHOBHOM peakuuun. [na KaXKAaoro 3HaYyeHUs MoTeHuMana no AaHHbIM,
npuBeAeHHbIM B Tabauue (Tabnuua c  AaHHbIMK), paccuuTaiTe 3ddekTuBHOE
KONMYECTBO 3NEKTPUYECTBA; BbIXOZ NO TOKY MnpoLuecca, NPOUCXOAALLEro Ha rpaHuue
3NEKTPOL, — INEKTPONUT; TONLWMHY CHOPMMPOBABLLEroCcA OKCMAHOro cnos. MocTtpoiiTe
3aBUCUMOCTb TOJ/ILLMHbI OKCUAHOTO CN0A OT NPUIOKEHHOro NoTeHUnana n no rpaduky
onpeAenvTe KOHCTAHTY CKOPOCTM POCTa aHOAHOIO OKCHAa.

2. Mo paHHbBIM  KOMMJIEKca MeToaoB  (U3MKO-XMMWYECKOro aHanmsa (npuseaeHsbl
pe3ynbTaTbl WUCCNEA0BAHUA TPEXKOMMOHEHTHbIX 00pa3L0B YKa3aHHOrO COCTaBa
peHTreHo$a3oBbIM MEeToA0M aHanM3a U metogom aAnddepeHUManbHOCKaHUPYIOLWLEN
KaNopUMETPUM, a TaKKe AaHHble NO ABOMHbIM rPaHMYHbIM CUCTEMAM) CMPOrHO3UpyITe
XapaKTep B3aMMOAEWUCTBUI MHTEPMETANIIMYECKUX COEANHEHUA B MHOTOKOMMOHEHTHbIX
METaNINYECKNX CUCTEMAX, MOCTPONTE KBa3MbMHapPHbIe pa3pesbl.

3. Mo paHHbIM  KOMMIEKca MeToaoB  (OU3MKO-XMMMYECKOro aHanmsa (npueeaeHbl
pe3ynbTaThbl nccneaoBaHus TPEXKOMMOHEHTHbIX ob6pasuos
MWKPOPEHTrEHOCMNEKTPabHbIM  METOA0M aHanu3a), MUcnoib3ya WHbOpMauMo no
ANarpammam COCTOAHMS ABOWMHbIX TPAHWUYHbIX CUCTEM, MOCTPOMTE WM30TEPMMUYECKOE
ceyeHue TPEXKOMMOHEHTHOW CUCTEMBI.

4. Mo npuBeAEHHbIM MNapaMeTpam 3/1eMEHTapHOM AYEMKM U CMUCKY WMHTEHCUBHOCTEM
pedneKkcos ¢ n3BecTHbiIMU MHAeKcamu hkl onpeaenvte BO3MOXKHYIO NPOCTPAHCTBEHHYIO
roynny W npueBegute ee, ecnaM HeobxoaMmo, K CTAHZAPTHOW ycTaHoBKe. [lpwm
BbIMOJIHEHUM 3afaHuA MOHO Nno/b30BaTbCA MexayHapoaHbIMU
KpucTannorpapuyeckmmm tabamuamm.

TpeboBaHMA K BbINOJAHEHWUIO 3aJaHWA. B TBOpYeCKOM 3aaHuu CTyaeHTy byayT npepnoeHol
pe3ynbTaTbl 3KCMEPUMEHTA/IbHbIX WCCNEeA0BaHUNA, MNONAYYEHHbIX Pas3/IMYHbIMKU  MEeToAaMM
dU3MKOXMMMYeCcKoro aHanunsa. CTyAeHT JO/KEH NPOAHAIM3NPOBATL NPEACTABAEHHbIE AaHHbIE,
BbINOJIHUTb, €C/IU 3TO HEeobXoAMMO, UX MaTemMaTU4YecKyro 06paboTKy M Ha UX OCHOBAHWWU, B
3aBMCMMOCTU OT YCNOBMA 33[aHUA, NOCTPOUTb MO0 YacTb M30TEPMUYECKOrO cevyeHus, nbo
NoANTEPMUYECKUI  paspe3, MO0 3aBUCMMOCTM  KaKMx-AMbO CBOMCTB OT MNapamMeTpoBs
3KCnepMmeHTa. YcnoBue 3afaHuA onpenenaetca HanpasBleHWEM Hay4YHO-UCCNeL0BaTeNbCKOM
paboTbl  cTyaeHTa. [lpy  BbINOAHEHWM  TBOPYECKOrO  33aJaHUA  CTYAEHT  AOJIKEeH
NPOAEMOHCTPUPOBATL YMEHME aHA/ZIM3UPOBATb U MHTEPNPETUPOBATb IKCMEPUMEHTabHbIE U
IMTepaTypHble (CNpaBoOYHbIE) AaHHbIE, @ TaKXe YMEeHWE FPaMOTHO MpeacTaBaAaTb Pe3y/bTaTbl
Hay4yHOro wuccneposaHua. Mpu OTBETE YYaWMWACA MOMKET BOCMO/1Ib30BAaTbCA CMNPABOYHbIMMU




mMmaTepuranamuy, paspeweHHbIMM K UCNOZIb30BAHUKO nNpu nposegeHUn rocyaapCrtBeHHOro
9K3aMeHa.

19. DneKkTpoxmmus

MNpumep TBOPYECKOro 3a4aHUA.

1. OueHnTE MONEKYNIAPHYIO NPOBOAUMOCTb 3/IEKTPOHHOIO YCTPOIMCTBA HAa OCHOBE KOHTAKTA
Au-popekaHaAUTMON-AU  NO  AaHHbIM 06  3/M1EKTPOXMMUYECKUX  MPeBPaLLEHUAX
"NpuwunTbIX" aNnKaHTMONAMM peareHTOB Ha 30/10Te. [peasoXnTe NMHKEPbI TOM XKe UK
6AM3KOM  O/MHbI, KOTOopble Moran  6bl obecneyunTb MNOBbIWEHWE MONEKYIAPHOM
nposoaumocTu. Mcnonb3ynte ceegeHuna M3 o63sopa A.L.Eckermann et al. Coordination
Chemistry Reviews 254 (2010) 1769-1802.

TpeboBaHMA K BbINOJHEHWUIO 33a4aHUA. PN BbINOJIHEHUM TBOPYECKOTO 3a4aHNA SK3aMeEHYeMbI
OO/MKEH  OLUEHUTb  XapaKTEPUCTUKM  peanbHOro  YyCTPOMCTBA C  MCNONAb30BaHWEM
NpPeaoCTaB/ieHHbIX AaHHbIX M3 0630p0B U/MAKN CNPaBOYHMKOB. P OTBETE YYalLMUIACA MOXKET
BOCMNO/1b30BATbCA CMPaBOYHbIMM MaTepuanamu, paspeleHHbIMU K MCMNONb30BaHUIO Mpu
npoBeAeHNN rocyaapCTBEHHOMO 3K3aMeHa.




