BOITIPOCHI JJIA 'OCYAAPCTBEHHOI'O OK3AMEHA

Hanpagsienue noaroropku 04.04.01 «Xumus»

IIpoduas (Marucrepckasi nporpamma) «Pagmoxumus»

Teopemuueckue 6onpocwi

1. CTaGI/IHLHOCTB ATOMHBIX AACP. a-paciiad U CIOHTAHHOC JCJICHUC. HonyquMe CBCPXTSKCIIBIX
3JIEMEHTOB.

2. llenoyku palMOaKTUBHBIX MpeBpallleHni. PaqroakTuBHbIE paBHOBECHS. 30TOMHbBIE
reHEepaTophI.

3. Ilosmyuenue ¥ NpUMEHEHNE PaAMOHYKIINI0B, UCIIBITHIBAIOLIUX P--pacla.

4. Ilony4yeHue U IpUMEHEHUE PAJUOHYKINI0B, UCTIBITHIBAOIINX p+-pacna,u.

5. y-ciektpomeTpusi. JleTeKTophl 1Sl y-CIEKTPOMETPHUH.

6. XKXuakocTHas CUUHTWUISIIMOHHAs criekTpoMeTpus. Criennduka peructpaiuu a- u
P-n3nyyenui.

7. O01Me IPUHLUIIBI TOJIyYEHNS MEUEHBIX COEAMHEHNH.

8. Pagnoxumuueckre aclieKThI MOJIyUYeHUs painodapMIIpenapaTos.

9. MeToa palMOaKTUBHBIX UHAUKATOPOB.

10. Panuonyknuasl B OKpyxaroreit cpene. @oHoBOE 00yueHNE HACETICHUSI.

IIpumep TBOPUECKOTO 3aJaHMs.

1. I AMarHOCTUKY OHKOJIOTMYECKUX 3a00JIeBaH HCIIONB3YIOTCS MPenapaThl, CoJIeprKaliie
Pmre, KOTOPBIN MOTY4Yar0T C TOMOIIBIO T€HEpaTopa *9Mo/”*™Tc, MO3TOMY CYIIIECTBYET 3a/1a4a
HapabOTKH *9Mo. IIpemioxuTe METOIBI IOJIYYEHUS 9°Mo, BKyTIOUAs BBIOOp MHIIICHH,
IpoBeIeHUE 00TyUYeHUs, PaAHOXUMUYECKHE TPOLIEYPHI BBICICHHS PaIMOHYKINIA U3
o0nyyeHHoU MunieHu. [IpoBeauTe KpUTUYECKUI aHAIIN3 MPEATIOKEHHBIX METOJOB (JJOCTYITHOCTh
000pyI0BaHus1, CKOPOCTh HAPAOOTKU, BO3MOKHBIE PAJAMOHYKIIUIHBIE TPUMECH, yIeTbHAas
PaauOaKTUBHOCTB).

TpeGoBaHus K BEINOTHEHUIO 3a7aHus. [Ipy BHIMOJHEHUN TBOPUYECKOTO 3aJaHUS SK3aMEHYEMBbIN

JIOJDKEH TPEIIONKUTH CIIOCO0 pelIeHus pealbHOM 33a1auu, ¢ KOTOPOH OH MOXKET CTOJIKHYThCS
npu padote no npoduiro «Pagnoxumus». [Ipu oTBeTe Ha 3aaHKne, HEOOXOAMMO MMOKa3aTh
HAJTMYUE HABBIKOB PEIICHHUS TAaKOTO POJia 3a/1a4, yMEHHUE COMOCTABIISITh BO3MOXHBIE CITIOCOOBI
pelIeHus 1 apryMEHTUPOBATh BBIOOP onTUMabHOro. [Ipu oTBeTe ydamuiics MOXeT
BOCIIOJIb30BaThCsI CIIPABOYHBIMU MaTepHallaMH, Pa3pelIeHHBIMU K HCITOJIb30BAHHIO TTPH
NPOBEICHUH TOCYIapCTBEHHOTO YK3aMeHa.

IIpoduas (Marucrepckas nporpamma) «BpIcoKOMOJIEKYJISIPHBIE COEIMHEHUS»



1. [TonsATHE THOKOCTH, €€ CBSI3b C MOJIEKYJSIPHOW MacCOM M XMMHUYECKOW MPUPOIOH
MaKpOMOJIEKYIL.

2. CuHTE3 NOJIMMEPOB U3 MOHOMEPOB IO LIEMMHOMY MEXaHU3MY: KJlacCU(UKAIIS peaKIIHii
IOJIMMEPHU3ALIUNA U UX CPAaBHUTEIIBHBIN aHAJIU3.

3. CuHTE3 NOAMMEPOB U3 MOHOMEPOB IO CTYIIEHUYaTOMY MEXaHU3MY; IPUMEPHI
KOHJICHCAIIMOHHBIX ITOJIMMEPOB; CIIOCOOBI PErYITHPOBAHHS UX MOJIEKYJISIPHOM MacCHI.

4. XuMHUYECKHE peaKlMU MOJIMMEPOB: KIacCU(UKAIKS U IPUMEPHI.

5. IlonumepaHanOTHYHbBIE TPEBPALICHHS: (PAKTOPHI, BIUSIONINE HA KHHETHKY
ITOJIMMEPAHAIIOTUYHBIX PEAKIUH.

6. JlecTpyKuus MOJIMMEPOB: LENHAS U 110 3aKOHY CIly4asl.

7. Tumel pa30BBIX AHArpaMM MOJUMED - PACTBOPHUTENb, IOHITHE O BEPXHEH M HIKHEH
KPUTHUYECKOU TEMIIEpAType PAaCTBOPEHUS. Y PABHEHUE COCTOSIHUS IIOJIMMEPA B PACTBOPE.
Tarta-pactBoputens u Tata-remneparypa.

8. 'mapoauHamMuveckue cBocTBa pa30aBIeHHBIX PACTBOPOB NMOJUMEPOB. [IprumeHeHue
BUCKO3UMETPHH ISl OIPEIEIICHUs MOJIEKYJIIPHON MacChl IIOJIMMEPA U CPEIHUX
pa3sMepoB MaKpOMOJIEKYII.

9. PacTBOpPBI NOMUAIEKTPOIUTOB: TEPMOJIMHAMUKA U OCOOEHHOCTH TUAPOMHAMHYECKOTO
[IOBEJICHUSA B BOJHBIX U BOJHO-COJIEBBIX CpEeAax.

10. ®u3nKo-MexaHNYECKHE CBOMCTBA KPUCTAIIIMYECKUX MTOJIMMEPOB

IIpuMep TBOPYCCKOTO 3aJIaHMS.

1. [Ipeanoxxure METO1 CUHTE3A MOJIMMETUIIMETAKPUIIATa U METO/IbI
OMpEJIENICHUS €T0 MOJIEKYJIIPHO-MACCOBBIX XapaKTEPUCTUK U
KOH(UTYypaIlMOHHOTO COCTaBa.

TpeGoBanus K BbINMOIHEHUIO 3ajaHus. [Ipu oTBeTEe Ha BOMPOC TBOPUECKOTO

3aJlaHus1, HEOOXOUMO MPEUIOKUTh U JE€TAIbHO ONKMCATh METOJ CUHTE3a

3aJIaHHOTO TI0JIMMEPA U METO/IBI ONIPECIICHUS €r0 MOJIEKYJIIPHBIX,

MEXaHUYECKHX U (WIH) GU3NKO-XUMUIECKUX XapaKTEPUCTHK.

JKenartenbHO CONOCTaBUTh BO3MOKHOCTH JIbTEPHATUBHBIX METO/I0B

IIOJIYYEHUS U U3YyYEHHUsI CBOMCTB YKa3aHHOT'O BEILECTBA.

IIpopuias (Marucrepckas nporpamma) «buoTexHoJ10rus 1 HAHOOMOTEXHOJIOT M
1. Knerounas u cyOkiieTouHas opranusanus npokapuot. ITpokapruoTsl B

MPOMBIINIJIICHHBIX TCXHOJIOTHUAX.



2. lenatypanust u nHaKTUBAIMs GpepMeHTOB. [[puHIUIIBI 1 METOBI CTAOMIU3AIIUT
¢depmenToB. MIMMOOUNIM30BaHHbIE (hepMEHTHBIE NTpenapaTbl B ONOTEXHOJIOTHH U
MEIULIMHE.

3. OOMeH reHeTHYecKoi HHpOpMaLIUEN MEeXy MUKPOOPTraHU3MaMH.

4. Teopuu 1 MEXaHU3MbI (PEPMEHTATUBHOTO KaTanu3a (mpuMepsl (pepMeHToB,
paboTaroImuX NPEUMYILIECTBEHHO 110 OAHOMY U3 MEXaHU3MOB). DaKTOphI U
B3aMMO/ICHCTBUS, HTPAIOIIME POJIb B CBSA3BIBAHUM CyOCTpaTa U pepMeHTa.

5. Perymsimus pepmentoB (3pdexkropamu, cpeqoit u Temneparypoi). Poas BUTAaMHUHOB B
(depMeHTaTUBHOM KaTayuze. [IpuMepsl map BUTaMMH - KOPEPMEHT U KaTaIU3UPYyEMbIX
(bepMeHTOM peaKIIHid.

6. DKkcrpeccusi TEHOB U €€ peryisiius. [ eHHO-MHKEeHepHbIe METO/IbI ITOJTy4eHHs OEIKOB U
(epMeHTOB, UX MPEUMYILECTBA I HEJOCTATKH.

7. OnTryeckue METOIbl UCCIIEeI0BaHMsI CTPYKTYPHBIX CBOMCTB OMOMOJIEKYII.
CpaBHHUTETBHBIN aHATU3 BO3MOXKHOCTEH, MOTy4daeMoil nH(opmanuu 1 061acTu
IPUMEHEHHSI METOIOB.

8. HanouacTuIpl B Ka4eCTBE METOK B UMMYHOXUMHUYECKUX METOJAX aHAIU3a.
CrnekTpanbHble CBOMCTBAa HAHOYACTHULL (MOYKHO PAaCCMOTPETh HA MPUMEPE KOJJIOMIHOTO
30J10Ta U Ap.) U OCOOEHHOCTH X UCIOJIb30BaHUs B KAUE€CTBE METOK aHTHUTEN.
JlatepanbHbI TPOTOYHBIH UMMYHOAHAIH3 (MMMYHOXpOMATOTpaduIeCKuii aHAIIN3),
IpUMeEpPbI MPAKTUYECKOTO UCIIOIb30BaHMS (TECT-IIOJIOCKH).

9. Ilpumenenne HepMEHTOB B aHATTUTHYECKUX CUCTEMAax M YCTPOMCTBAX.

10. OcHOBHBIE IOXO/IBI K IIOJYYEHUIO HAHOMHKAIICYJIMPOBAHHBIX JIEKAPCTBEHHBIX
IIPenapaToB, UX NPEUMYLIECTBA U BO3MOXKHbIE orpaHnyeHus. [loBeneHne HaHoUacTuIl B
opraHu3Me MmiekonuTaromux. Iloaxoael, ncnonb3yemble A1 HallpaBJIEHHON JOCTaBKU
HAaHOMHKAICYJIMPOBAHHBIX JIEKAPCTBEHHBIX IIPENAPaTOB.

IIpuMep TBOPUYCSCKOTO 3aJaHUS:

[TpennoxxuTe METOIbI ONpeeTICHUs] aKTUBHOCTH (PEPMEHTA, €CIIH JIJIsl JaHHOTO (hepMeHTa
HE UMeeTCst XpoMo(hop-copepKaIIero cyocTpara/mpoIyKTa.

IIpoduas (Marucrepckas nporpamma) «@usuyeckas XUMHA»

1. TepmoanHaMyUYeCcKUE NOTEHIUANBI U UX IPUMEHEHHUE [IPU U3YUYEHUHU MPOLIECCOB U
PABHOBECHBIX COCTOSIHUN CHCTEM.

2. Xumuyeckoe paBHOBecHe. CTaHIaPTHOE COCTOSIHUE BEIIECTB, KOHCTAHTHI PABHOBECHUS



XUMHUYECKUX PEaKIMii B Ta30BOM U KOHJECHCUPOBAHHOM (a3ax.

3. da3oBble paBHOBECHS: CIIOCOOBI pacyeTa M dKCIIEpUMEHTaIbHbIE UCCIIeI0OBaHMS Ha
IpUMepe CUCTEMBI JIF000H KOMIOHEHTHOCTH. Mcronp30Banue pa3oBbIX qUarpamMmm mpu
pELICHUH TPAaKTUYECKUX 3a1ad.

4. AncopOuus ra30B Ha TBepAOH noBepxHocTU. OnpeneneHre TeKCTYPHbIX
XapaKTEPUCTUK TBEPABIX MAaTEPUAIOB HA OCHOBAHUY JAAHHBIX 110 U30TEPMaM
azicopOIu/ ecopoum.

5. TeopeTndeckoe onpeneneHie KNHETUYECKUX TapaMeTPOB U UX CBSI3b C
9KCIIEPUMEHTAIBHBIMU JAHHBIMU.

6. DKCIIEpUMEHTAaJIbHbIE METO/IbI ONPEACIICHNs KNHETUYECKUX IIapaMETPOB CIIOKHBIX
peaknuil. Y4€T nponeccoB MacCcoepeHoca.

7. Kunetuka peakuuii Ha TBep10i noBepxHOCTH. OnpeieeHne MeEXaHu3Ma pPeaKIMK U3
DKCIEPUMEHTAJIBHBIX JAaHHBIX O CKOPOCTH PEAKLIUU.

8. I'eTeporeHHsbIl KaTaau3: OCHOBHbIE KHHETHUECKHUE CXEMBI U TMMUTHPYIOLIUE CTAINN.
Yyer npoueccoB MacCoOneEPeHoca sl ONPENEICHUs] KHHETHYECKUX IIapaMeTPOB U
ontumMu3anuy 3P PeKTUBHOrO UCTIOIB30BAHUSI AaKTUBHOT'O KOMIIOHEHTA KaTalu3aTopa.
9. Konneniust «ImmoBepXHOCTh OTCHIIMATLHOW SHEPTUN» B (DU3HUECKOU XUMUH:
KBAaHTOBOXMMMUYECKNE METO/IbI IOCTPOCHUS U BepU(PUKALMS SKCIIEPUMEHTAIbHBIMU
JAHHBIMH.

10. D1eKTpOHHBIE COCTOSIHUS MOJIEKYJISIPHBIX CUCTEM: SKCIIEPUMEHTANIbHbBIE U
TEOPETUUYECKUE METO/bI OIIPEIEIEHUs BO30YXKIEHHBIX COCTOSHU.

CDOTOI/IH,Z[YHI/IPOBaHHBIe XUMHNYCCKUC PCAKIIHH.

IIpopuis (Marucrepckas nporpamMmma) «XuMH4ecKasi TEXHOJIOTHS»
Teopemuueckue 60npocwi

1. Knaccuuxkanms nCKyCCTBEHHBIX yIIIepOJHbIX MaTepuanoB. CriocoObl MOay4yeHMs,
IIPUMEHEHHE, CBOMCTBA UCKYCCTBEHHBIX YIVIEPOAHBIX MAaTEpPUAJIOB.

2. CoenuHenus rpadura: CHHTE3, CBOMCTBA, MPUMEHEHHE.

3. MeToapl nccaeaoBanysl yIiIepOJHbIX MaTEPUAIIOB.

4. IlonumepHbIe MaTPULBI 17151 TOJMMEPHBIX KOMIO3UIMOHHBIX MaTtepuanos (IIKM).
@yHKIMA MaTPUL, KIIOUYEBBIE CBOWCTBA U METOABI UX OonpeencHus. TepmopeakTuBHbIE

Y TEPMOIUIACTUYHBIE MAaTPULIbI, IPEUMYILECTBA U HEAOCTATKU. [Ipumepsl



UCIIOJIb30BAHHUS.
5. Apmupyronue Hanoaautenu 1 [IKM. Tunsl u texHonorun nosnydenus. OCHOBHBIE
CBOICTBAa apMUPYIOIIMX HanoJgHuTeneu. [Ipumepsl npuMeHEHHsI B pa3InYHbIX U3EIHSIX.
6. CpoiictBa [IKM u ux npumenenue [IKM B pa3inuHbIX OTpaCsiXx TEXHUKHU.
Texnonorun Gopmoanus uzaenuit u3z [IIKM. [Ipumepsr.

7. JIn OTHE3aIIUThI CTAIBHBIX KOHCTPYKIMM MCIOIb3YIOTCS KOHCTPYKTHBHBIE U
TEpMOpacCIIUpsOIUecs MOKPITUA. ONUIINTE TPaHULbl TPUMEHUMOCTH KaKJ0r0 U3
YKa3aHHBIX BUJIOB OTHE3AIIUTHBIX MaTepuasloB. Kakue cBONWCTBA JaHHBIX MaTEPUATIOB
HaKJIaJAbIBAIOT JaHHBIE OTPAHUYEHUS?

8. OCHOBHBIMHU BHUJIaMU aHTUKOPPO3UOHHBIX MOKPBITHI SIBISIFOTCS JTAKOKPACOYHbBIE
matepuaisl (JIKM) Ha ocHOBE cielyroIIMX KIacCOB IMJIEHKOOOPA3yIOLIMX BEIIECTB:
SNOKCHU/HBIE, TIOJUYPETAHOBBIE, AKPUIIOBbIE OJUMEpPHI. ONUIINTE FPAHULIBI
IPUMEHMMOCTHU KaKJOT0 U3 YKa3aHHBIX BUJIOB aHTUKOPPO3UOHHBIX MaTtepuanos. Kak
CTPYKTYpa U CBOICTBa IuIeHKoOOpa3oBarenei ykazanueix JIKM ompenensitor cdepy ux
MIPUMEHEHUS?

9. B ueM paznnuus B IOAX0J1aX OTHE3ALIUTHI KaOEIbHBIX JIUHUM ITpH HEoOXoaumocTH 1)
oOecriedeHust UX COOCTBEHHON OTHECTOMKOCTH U 2) 3alllUThl OT HEPACIIPOCTPAHEHUS OTHS
BJI0JIb JAHHBIX JIMHUHN. Kakue THUIIBI MaTepraaoB UCIONb3YIOT B K&KIOM U3 Clly4aeB?
Kaxkoit mpuHIumn ux aeiictus st 00ecrieueHus: OrHe3alUTHBIX CBOMCTB?

10. TermoBele CBOMCTBA TBEPABIX TEI: TEINIOEMKOCTD, TEIUIONPOBOAHOCTD, TEILIOBOE
pacuIMpeHue.

Ipumep meopueckozo 3adanusi

OpHO U3 aKTyalbHBIX MaTepUAIOBEAUECKUX 3a/1a4 B 00JACTH OTHE3aLIUTHBIX
MaTEPUAJIOB SBJISIETCS YBEJIMUYEHHUE MPEJEIOB OTHECTOMKOCTH CTPOUTENBHBIX
KOHCTPYKLIMHA TEPMUHAJIOB CXKM>KEHHOT'O ra3a, IIe HapsA1y C 3allUTON OT
YIJIEBOJIOPOJHOrO FOPEHHMS U aBapUM ra30KOHJEHcaTa TpeOyeTCs 3aluTa HECYLIUX
METAJNIOKOHCTPYKLUI OT KPHOT€HHOI'O BO3JIEHCTBUA CXMKEHHOrO rasa. IIpennoxure
HanOoJiee ONTUMANIBHBIN, ¢ Baieil Touku 3penus, matepual (CucreMy MaTepHuasioB) s
3aIUTHl METAJUIOKOHCTPYKIMM OT IOCIEA0BATEIbHOCTH BO3IEHCTBUN: KPHOTCHHBIN
IPOJIMB KHUJIKOI'O MeTaHa (B TeueHue | 1) U JaJbHEHIIero OrHEBOro BO3/IEHCTBHS B
pEeXUME YTIIEBOJOPOAHOTO TopeHus (B Tedenne 2 4). O60CHyHTE CBOE MPEUI0KEHNE.

IIpopuias (Mmarucrepckas nporpamma) «XuMus TBEPAOI0 Teaa»



Knaccuduxamms nedextoB mo pazmepnoctu. Toueunsie nedextsl. Buapl TouedHbIX
nedexToB: BakaHcuM, npumecHbie nedekTol. Jedextsl mo lortku u dpenkernto.
Peaxuum oOpa3oBanus nepeKTOB M MX KOHCTaHTHI paBHOBecHs. CrocoObl co3maHus
HEPABHOBECHBIX KOHIIEHTPALUN TOUYEUHBIX AedeKTOB. BiusHue ToueyHbix AePEeKTOB
Ha CBOMCTBa KPUCTAIIMYECKUX BEILIECTB.

Knaccudukamms nedexkroB mo pasmepHocTd. JlMciaoKamuu, BUIBI TUCIOKAIHH.
Bekrop broprepca. Bnusaue nucnmokanmii Ha cBodcTBa MeTamoB. JledexThr
ynakoBKU. KorepeHTHbIe U HEKOTePEHTHbIE MEK3EPEHHbIE TPaHUIIBI.

OCHOBHBIE CTPYKTYpPHBIE THUIIBI MeTaIOB. OKTa3pUYECKHE W TETpa’ipuueCcKue
nyctoTel. CTPYKTypHBIE THIIBI, OJaronpusiTHbie [Js 00pa3oBaHUA TBEPIBIX
pacTBOpOB BHeJIpeHUs. CBsI3b CTPYKTYPHOT'O TUIIA C MOJIO)KEHUEM METaJljla B TaOJIHLIe
Menneneesa.

TBepablie pacTBOpHL. TUIIBI TBEPBIX PACTBOPOB: 3aMEIEHUS, BHEPECHHUS, BRBIYUTAHUSI.
OcHOBHBIE  (DaKTOpPBI, OMPEAETSIONINE CYIIECTBOBAHWE TBEPIBIX PacTBOPOB
3aMEMICHHUS: Pa3MEPHBIH, AIEKTPOXUMHUECKUH, SJICKTPOHHAS KOHIICHTPAIHS €/a.
Baxneitmme cemeiicta UMC: da3zbr FOM-Pozepu, da3wr JlaBeca, da3sl 6-cemelicTBa.
Poinb pazmepHoro u anekTponHoro axkropa B oopazoBannu UMC yka3zaHHBIX THIIOB.
Hudbdy3us B TBepabpix Tenax, Mexanu3aMbl auddys3uu. Camoauddys3us u B3auMHasI
muddy3usa. 3akonsl DPuka, kodpdunueHtsl AUGPY3UH W UX TeMmIepaTypHas
3aBHUCUMOCTb. [IpeoOnamatronme Mexanu3mMbl JUGPy3ur B MeTaIaX NPU HU3KHX H
BBICOKHX TEMIIEpATypax.

Kunetuka TtBepnodasueix peakiuil. Jlumutupyromme craaud TBepAoda3zHbIX
peakiuii, BUIbl KHHETUYECKUX KPUBBIX ISl PeakUuil pa3inyHbIX TUHOB. [Ipumepsl
KMHETUYECKUX  YpPaBHEHHH Ui  TPOLECCOB, KOHTPOJIUPYEMBIX  CKOPOCTHIO
XUMHAYECKON peakiyu, Auddy3nuei u 3apoapIeodpa3oBaHIEM.

Ckanupyromasi 3JeKTpoHHas MUKpockKonus. llpmHIMnm momydeHus wu300pakKeHHs.
Bunel uznydenus, obpasyromuecss NMpU B3aUMOJEHCTBUU AIIEKTPOHHOTO 30HJA C
o0pa3mom. MUKpPOpPEHTI€HOCTIEKTPAIbHBIN aHaJns. XapaKTepUCTUIECKOE
pEHTreHoBcKoe u3iyueHue. CTanaapThl A1 MUKpoaHanu3a. GakTopsl, BIUSIOMINE HA
TOYHOCTh KOJIMYECTBEHHOTO aHallh3a: COCTOSHUE TIOBEPXHOCTH W MOPHUCTOCTD,

MUKPOHCOIHOPOJHOCTh, HAJIOKCHHC ITUKOB.



9. bazoBele TmMpUHOMIIEI HM 00JAaCTH MPUMEHEHUS PEHTreHOo(a30BOr0  aHAIN3A.
[Tpouenypsl oOHapykeHUs M WACHTU(UKALMU HOBBIX KpHUCTAUIMYECKHX (a3 B
MHOrogasHblx o0paslax, OIpeAeJeHHuEe IapaMeTpoB  JJIEMEHTAapHOW  sueeK
HEU3BECTHBIX (a3.

10.30oHHas Teopust TBepAbIx Tena. OOpa3oBaHue 30H. MeTaibl, JIUAIEKTPUKH,

MOJIYIPOBOAHUKHU. DHeprus Pepmu.

Ipumep meopueckoeo 3a0anus.

1. s 06pasia HU3KOYTISPOAUCTO!N CTAlIM TPUBEACHA XPOHOAMIIEPOTpaMMa
(mpencTaBieHa KpUBask TOK-BPeMsl), TIOJTyYCHHAS B HEAKTUBUPYIOIIIEM PacTBOpE,
OTIPEJICITUTE TIPOLIECC, KOTOPBIN MPOTEKAET HA MMOBEPXHOCTH JEKTPOI-DJICKTPOIIUT C
yKa3aHUEM OCHOBHOH peakiuu. [|Jis KaKa0ro 3HaYeHUs TOTEHIMAIIA TI0 JaHHBIM,
MPUBEICHHBIM B Ta0muIle (TabIuIla ¢ JaHHBIMU), paccuuTainTe 3p(HEeKTUBHOE
KOJIMYECTBO JIEKTPUYECTBA; BBIXOJI IO TOKY MPOIIECCa, MPOUCXOISIIETO Ha TPAHMIIC
AIIEKTPOJI - JIEKTPOJIMT; TOJNIIHHY COPMHUPOBABIIECTOCS OKCHIHOTO cios. [locTpoiiTe
3aBUCUMOCTD TOJIIIUHBI OKCHTHOTO CJIOSI OT MPWJIOKEHHOTO MOTEHITHANIA U TI0 TPaQuKy
OTIpE/IeINTE KOHCTAHTY CKOPOCTH POCTa aHOHOT'O OKCHIA.

TpeboBaHus K BHIMOTHEHUIO 3aaHusl. B TBOpuecKkoM 3a1aHIH CTyIEHTY OyayT

MPEIIOKEHBI Pe3yIbTaThl IKCIIEPUMEHTAIBHBIX UCCIIEA0BAHUM, TOTYYEHHbBIX
pa3TUYHBIMU MeTo/IaMU (pU3uKoOXuMHUecKoro ananu3a. CTyeHT JOJIKeH
MIPOAHAIU3UPOBATH MPEACTABICHHBIE TaHHbBIE, BHITOIHUTH, €CJIH 3TO HEOOXOIUMO, X
MaTeMaTH4EeCKyI0 00pabOTKY M Ha UX OCHOBAaHUH, B 3aBUCUMOCTH OT yCIJIOBUS 3aJIaHUs,
MOCTPOUTH JTUOO YaCTh U30TEPMUUYECKOTO CEUCHHUSI, TMOO TOIUTEPMUIECKHN paspes,
1100 3aBUCUMOCTHU KaKUX-I1M00 CBOMCTB OT MapaMeTPOB KCIEPUMEHTA. Y CIIOBHE
3aJIaHus ONPEIEISIETCS] HAPABICHUEM HayYHO-HCCIIEI0BATEILCKON PabOThI CTYy/IEHTA.
[Tpu BBITIOJIHEHUH TBOPUYECKOTO 3a/1aHUS CTYACHT JOJIKEH MPOJAEMOHCTPUPOBATH YMEHHE
aHAIM3UPOBATH U UHTEPIPETUPOBATH SIKCIIEPUMEHTAIbHBIE U JINTEPATypHbIE
(cipaBOYHBIE) TaHHBIE, a TAK)KE YMEHHE TPAMOTHO MPEJICTABIISITH PE3YJIbTaThl HAYYHOTO
uccienoBanus. [lpu oTBeTe yyamuiicss MOXET BOCIIOIB30BATHCS CIIPABOYHBIMU
MarepuaiaMu, pa3pelieHHbIMU K UCIIOIb30BaHUIO MPHU MTPOBEAECHUN FOCYJAPCTBEHHOTO
HK3aMeHa.

Ipoduan (Mmarucrepckasi nporpamma) «Heprexummsn»

1. Katanutuueckui KPCKHUHT - MCXAaHU3M, KaTAJIN3aTOPLI, YCIIOBUSA ITPOBCIACHNA,



POIYKTHL.
2. 'oMOreHHO-KaTaIMTHYECKHE Tpoliecchl B Heprexumuu: Bakep-okucinenue oyeduHoB,
ruIpohOpMUITHPOBaHHE, KapOOHIIUPOBAHNE METAHOJIA, OJIUTOMEPH3AIHS 0Ie(pUHOB.
3. 'mapoouncTKa U THAPOKPEKUHT - ChIPbE, KaTaJIn3aToOPhl, YCIOBUSI IPOBEICHMUS,
HOJTy4aeMbl€ TPOTYKTHI.

4. MeTaHoJ -NIOJyYeHHE U IPUMEHEHHE.

5. OCHOBHBIE TPOMBIIIUIEHHBIE MTPOIECCHI TOTYYSHHS HU3IIUX 0JIe(h)UHOB -CHIPBE,
YCIIOBHSI IPOBEACHUS, TPOAYKTHI. 6. CHHTE3-ra3 1 MPOLECChl Ha €r0 OCHOBE.

7. Ilpouecchl 1uis yIydlIeHHs] KaueCTBAa MOTOPHBIX TOIUIUB -aJIKUJIUPOBAHUE,
u3zomepu3zanusi. KaranuzaTtopsl U ycioBus IPOBEACHHUS.

8. Hedrexumuueckue nporecchl Ha OCHOBE OeH301a.

9. 'etepoaToMHBIE COETMHEHUS Ta3000pa3HBIX M KUAKUX TOPIOYHNX HCKOMIAEMBIX,
IPOLECCHl UX YIaleHUS.

10. ITepepaboTka 6HOCHIPHS: OMOHE(PTDH, TUTHUH, LEIITIOI03A.

IIpumep meopueckozo 3adanusi

1. B xauecTBe ChIpbs A1 HEPTEXUMHUUECKHUX MPOU3BOJICTBA HA IpeNIpUsITHE A
MPHUXOJUT ChIpbe, conepkaiiee 95% stana u 5% npomnana. [Ipennpusitue b B kauectse
CBIPbsI MCIIOJIb3YET ra30BOE ChIpbe, HcIob3ytoliee nponad. Ha npennpusartun C
UCTIONB3YETCs B KauecTBe ChIphbs Hadra. [Ipemnoxkure nporecchl morydeHus oaeuHOB
JUI UCTIOJIb30BaHMSI HA KaX/10M MPEANPUATHH U IPOAYKTHl He(PTEXUMHUHU, KOTOPbIE OBIIO
OblI 11€51€C000pa3HO MPOU3BOJUTH HA TAKUX MPEANPUATHUSAX.

2.Ilpu nepexone ot crangapra EBpo 3 k ctangapty EBpo 5 npounzonuio cymecTBeHHOe
U3MeHeHNe TpeOoBaHUM K OEH3UHY U IM3€IbHBIM ToIUIMBaM. Kak 10/kKeH n3MEeHNThCs
Ha0Op MpoIecCOB NepepabOTKU IPHU TAKOM IIEPEXOE.

3. Ilo olileHKaM reosoroB 3amackl IPUPOJHOTO ra3a B BUJIE THIPATOB METaHa B 3¢MHOU
KOp€ HAMHOT'O TPEBBIIIAIOT €T0 3amackl B cBOOOJHOM cocTostHud. [Ipemnoxure
HKOHOMHUYECKU 3P (EKTUBHBIN c110COO JOOBIYM MPUPOJHOTO raza U3 ra3oruaIpaTHbIX
MECTOPOKIACHUN.

ITpy BEINONIHEHNU TBOPYECKOT'O 33aHNS SK3aMEHYEMBbIH J10JIKEH NMPOJIEMOHCTPUPOBATH
3HaHUE OCHOBHBIX ITPOLIECCOB NEepepabOoTKU HEPTH U Ta3a, Oa3UCHBIX MIPOLECCOB
He(PTEeXUMUH U BIaICHNE HABBIKAMU PEUICHHUS PeasbHBIX 331a4 B cepe 00bIIn 1

nepepaboTku HeTH U Ta3a U HePTEXUMUH.



Ipoduan (Marucrepckasi nporpamma) « MequUMHCKAsA XUMHUS»

1. OcHOBHBIE ATaNbl KOHCTPYUPOBAHUS JIEKAPCTBEHHBIX MpenapaToB. MoseKkyaspHbie
munieHd. CoeuHEHUE-JINJEP U CTpATEruu ero noucka. OleHka KayecTBa
CO€JIMHEHUS-TIIepa.

2. OCHOBHBIE THUITBI B3aUMOJICHCTBHI JiekapcTBa ¢ 6enkoM. [Torsitre o dhapmakodope.
PanmonasibHbIe MOIXO/IBI K CO3/IaHUIO JIEKAPCTBEHHBIX BELIECTB, ICUCTBYIONINX KaK
UHTUOUTOPHI PEPMEHTOB.

3. [TonsiTrie 06 aroHUCTAaX U AHTArOHUCTAX PELENTOPHBIX OEJTKOB U OOIIMe MOAXOAbI K
CO3JaHUIO UX CTPYKTYP.

4. PauroHanbHbIE OAXO0/BI K CO3AHHUIO CTPYKTYP JEKAPCTBEHHBIX BELIECTB,
B3aumoeicTyromnux ¢ JJHK.

5. 3meHeHue cTpyKTyphl pa3padaTbiBa€MOro BEIIECTBA C LEIbIO YIYUILEHUS €T0
OMOIOCTYMTHOCTH: U3MEHEHHUE OallaHca «ITUMO(UIBHOCTD - TUIAPOPUIBLHOCTEY (B TOM
YHCIe IS PEOJONICHHS TeMaTOdHIIe(PaTnIecKoro 6aprepa), «3almTa» OT IeHCTBUSL
MeTabonnueckux pepmenToB. [TonbITKN MpeckazaHusi BO3MOKHOCTH JOBEJICHUS
AKTUBHOT'O COEIMHEHHUSI JI0 JIEKapCTBa.

6. KonmnuecTBeHHBIE XapaKTEPUCTUKNA OMOIOTHYECKON aKTUBHOCTH. TecTupoBaHue in
vivo ¥ in vitro. Tepanestuueckuii unaekc. [Ipumepsl CTpyKTyp BEIlIeCTB, AAOIINX
«TIOJIOKUTEIBHBIE» PE3YIbTATHI TECTUPOBAHMS 32 CUET HECHICITM(PHIECKUX
B3aUMOJIEICTBUI C OEJIKaMHU.

7. KomOunaTopHbie OnbimoTexku, mMpuHIUIE uX (popmupoBanus. Teepaodas3uslii u
XKUAKO(PA3HBIN MapalieNbHbI CUHTE3 - 0COOEHHOCTH, JOCTOMHCTBA M HEJIOCTATKHU.
[Tpumepbl NpUMEHEHUs B METUIIUHCKON XUMHUH.

8. DOMnupuvecKue mpasuia OMOM30CTEPHUECKOM 3aMEHbI B COETMHEHUU-TTUIEPE.
Knaccuueckue u Hekitaccuueckue 6MoU30CTepHI.

9. MeToa orpannueHuss KOH(POPMAIIMOHHON MOJBUKHOCTH MOJIEKYJIbI
CO€JIMHEHUS-TUIepa.

10. IlponexapcTBa 1 GMONpPEIIECTBEHHUKH. [ pyIIIUPOBKU-HOCUTEIHU B IIPOJIEKApPCTBAX.
[IpencraBieHUE O «MSATKUX» U «GKECTKUX» JIEKAPCTBAX.

Ilpumep meopueckozo 3adanusi.

1. IlpuBeauTe MPUMEPHI CTPYKTYP HECKOIBKUX KOH()OPMAITMOHHO OIPaHUYEHHBIX

dHaJIOI'OB ropMOHa MCJIaTOHWHA. OHCHI/ITG ux J'II/IHO(i)I/IJ'II)HOCTB.



[Tpu BBIMOTHEHUH TBOPYECKOTO 3aJaHHSI SK3aMEHYEMBII JTOJDKEH MPOJEMOHCTPUPOBATH
BJIaJICHUE HaBBIKAMU JIW3aifHa CTPYKTYP C MOTCHIIMAIBHON (PH3HOIOTHUECKO
AKTUBHOCTHIO. JKenaTebHO MpeUI0KUTh HECKOJIBKO aTbTePHATUBHBIX BAPUAHTOB U
OILICHUTh MX JIOCTOMHCTBA M HEAOCTATKH. J{JIs1 pacyeTa TUIMOQUIBHOCTH YYalTHHCS MOKET
BOCIIOJIb30BAThCS COOTBETCTBYIOIIMMH TAOJMIIAMH U JPYTHUMH CIIPABOYHBIMU
MaTepHuallaMH, pa3pelIeHHbIMU K UCTIOh30BAHHIO MPH MPOBEICHUH TOCYAapCTBEHHOTO
9K3aMEHa.

IIpodpuas (Marucrepckas nporpamMma) «YnpapjeHue NpoeKTaMH B 00J1aCTH
BbIB0/Ia M3 IKCIJIYaTAIlUM SIEPHO- U PATUANMOHHOONACHBIX 00bEKTOB (BKJIKYAsA
oOpaieHue ¢ paaIMOAKTHBHBIMHU OTX0aMH)» (peau3yeTcsi Ha AaHIJIMHCKOM SI3bIKe)
Project management in decommissioning of nuclear facilities (including radioactive
waste management)

1. Stability of atomic nuclei. General types of radioactive decay and their characteristics.
2. Radiometry and spectroscopy of ionizing radiation. The main types of detectors.

3. Dosimetry of ionizing radiation. Radiation safety standards. Regulations for working
with sources of ionizing radiation and radioactive materials.

4. Radionuclides in the environment. Background radiation and its effect on the
population.

5. Nuclear fuel cycle. Nuclear fuel cycle facilities.

6. Radioactive waste management. Legislative regulation.

7. Project management. Objects, Subsystems, Processes.

8. Decommissioning. Basic concepts, stages of decommissioning. Legislative regulation.
9. Decommissioning technologies. Ensuring safety during decommissioning.

10. Financial and economic aspects of decommissioning. /lpumep meopueckozo 3adanus:
Suggest ways of detecting surface contamination with alpha emitters. In what ways can
metal and concrete surfaces be decontaminated?

Maructepckas nporpamma «PaarodapmaneBTuiaeckast XuMus» (peanu3yercs Ha
AHTJIMICKOM SI3BIKE)

1. Radioactive decay. Types of radioactive decay. Law of radioactive decay.

2. Interaction of ionizing radiation with matter. Main consequences.

3. Detection of ionizing radiation. Main types of detectors.

4. Radiation safety. Dosimetry.



5. Production of radionuclides in reactors and cyclotrons. Isotope generators.

6. Methods of extraction and purification of radionuclides.

7. Radiopharmaceuticals for diagnostics.

8. Radiopharmaceuticals for therapy and theranostics.

9. GMP.

10. Rules and norms in radiopharmacy.

Ipumep meopuecxkoeo 3a0anusi:

1. Radiopharmaceuticals containing Tc-99m are used for the diagnosis of oncological
diseases. This radionuclide is obtained using a M0-99/Tc-99m generator. Thus, the main
problem to obtain Tc-99m is production Mo-99.

Suggest methods for production Mo-99, including target selection (also compare HEU
and LEU), irradiation, radiochemical procedures for extraction of the radionuclide from
an irradiated target.

Analyze the strong and weak sides of the proposed methods (equipment availability,

production rate, possible radionuclide impurities, specific activity).

Hanpagsjenue noaroropku 18.04.01 «XumMu4yeckasi TeXHOJIOT M)

Ipoduan (Marucrepckasi nporpamMma) « TexHo10russ KOMNO3MIUOHHBIX
MaTepHaJI0B U MAJTOTOHHAKHOTO CHHTE32)

Teopemuueckue eonpocwi

1. Knaccugukaiiys HCKyCCTBEHHBIX YIIIEpOIHbIX MaTeprasioB. CriocoObl MoayyeHus,
IPUMEHEHHE, CBOMCTBA UCKYCCTBEHHBIX YIJIEPOAHBIX MaTEPUAJIOB.

2. Coenunenus rpadura: CHHTE3, CBOMCTBA, PUMEHEHHE.

3. Meroapl ucciieIoBaHusl YIIIEPOJHBIX MATEPUAIIOB.

4. IlonumepHbIe MaTPULBI 17151 TOJMMEPHBIX KOMIO3UIMOHHBIX MaTtepuanos (ITIKM).
@yHKIHXS MaTpPHULL, KIOYEBbIE CBOMCTBA U METOJIbI UX OIpeAesieHHs. TepMOpeakTUBHbIE
Y TEPMOILUIACTUYHbBIE MAaTPUIIbI, MPEUMYIIIECTBA U HeAOCTATKU. [Ipumepsl
UCIIOJIb30BaHMUS.

5. Apmupyroiue HanoaHuTenu ais [IKM. Tunel u texHonoruu nonydenusi. OCHOBHbBIE
CBOMCTBA apMUPYIOIIUX HanoiHUTeneu. [Ipumepsl npuMeHeHus B pa3IudHbIX U3IETUsIX.
6. CpoiictBa [IKM u ux npumenenue [IKM B pa3iMuHbIX OTpaCsiX TEXHUKHU.

Texnonorun Gopmoanus uzaenuit u3 [IIKM. [Ipumepsr.



7. Ans orHe3anmThl CTaIbHBIX KOHCTPYKIHUM UCIIOIb3YIOTCS KOHCTPYKTUBHBIE U
TEPMOPACIIUPSIOIIUECS MOKPBITHS. ONMUIIUTE TPAHUIIBI TPUMEHUMOCTH KaXKJI0T0 U3
YKa3aHHBIX BUJOB OIHE3AIIUTHBIX MaTeprualioB. Kakue CBOMCTBA JaHHBIX MAaTEPUAIIOB
HaKJIaJbIBAIOT JAHHBIC OTPaHUYEHUS?

8. OCHOBHBIMHU BUIAMU aHTUKOPPO3UOHHBIX MOKPBITUH SBIISIOTCS JTaKOKPACOYHBIE
matepuaisl (JIKM) Ha ocHOBe CleAYIOIIUX KIAaCCOB TUICHKOOOPAa3yIOIIUX BEIIECTB:
SIMOKCUJIHBIE, TOJINYPETAHOBBIE, AKPUIIOBBIE MOTUMEPHL. ONMUIIUTE TPAHULIBI
MPUMEHUMOCTH Ka)KJI0T0 U3 YKa3aHHBIX BUJIOB aHTUKOPPO3UOHHBIX MaTepuanoB. Kak
CTPYKTypa 1 CBOWCTBaA TUIEHKOOOpaszoBaTenen ykazanubix JIKM onpenenstoT chepy ux
IPUMEHEHUS?

9. B uem paznuuus B mOAX04aX OTHE3aITUThI KaOeIbHbIX JTUHUM P HEOOXOTUMOCTH 1)
obecrieueHust UX COOCTBEHHOM OTHECTOMKOCTHU U 2) 3alIUThl OT HEPACITPOCTPAHEHHUS OTHS
BJIOJIb JJAHHBIX JTUHUM. Kakue TUmbl MaTepranoB UCIOJIb3YIOT B KaXOM U3 CIy4daeB?
Kaxkoit mpuHIumn ux aeiictus st 00ecreyeHus: OrHe3aUTHBIX CBOMCTB?

10. TermioBbIE CBOMCTBA TBEPABIX TEJ: TEINIOEMKOCTb, TETUIONPOBOAHOCTD, TEMJIOBOE
pacimpeHue.

Ilpumep meopueckoco 3a0anus

OnHO# U3 aKTyalIbHBIX MaTEPUATOBEIUECKUX 3a7a4d B 00J1aCTH OTHE3aIlUTHBIX
MAaTEPHUAIIOB SIBIISIETCS YBEIIMUYEHUE MPEIEIIOB OTHECTOMKOCTH CTPOUTENBHBIX
KOHCTPYKIMUHA TEPMUHAJIOB CKM>KEHHOTO Ta3a, Te HaApsAy C 3alIUTON OT
YTJIEBOJIOPOHOTO TOPEHHUSI IPU aBapUM ra30KOHAEHcaTa TpeOyeTcs 3alluTa HeCYIUX
METANTIOKOHCTPYKLMI OT KPUOTE€HHOT'O BO3JIEMUCTBUS CKMKEHHOTO rasa. [Ipeainoxure
HanboJiee ONTUMANIbHBIN, ¢ Batiel Touku 3peHus, MaTeprai (CUCTEeMY MaTepUaioB) JJIs
3aIIUTHl METAIUIOKOHCTPYKIUN OT MOCIEI0BATEIBHOCTH BO3ACUCTBUN: KPUOTECHHBIN
MIPOJIMB JKUJIKOTO MeTaHa (B TeueHue | 1) u JanpbHEHIIero OTHEBOTO BO3/ICHCTBUS B

pEeXUME YIIIEBOJOPOAHOTO TopeHus (B Tedenne 2 4). O60CHyHTE CBOE MPEUIOKEHNUE.



