Pabouan nporpamMmma IMCIUIIJINHBI (MO)Iy.]'IH) «TexH0JI0rusl 0OCHOBHBIX MaTepuaioB
COBpeMeHHOﬁ IHEPIreTUKU U OCHOBBLI pazmaunonﬂoﬁ 6630H3CHOCTH», BKJIIOYasi OMCHOYHbBIC

MaTepHaJibl

1. TpeGoBanus K pe3yJbTaraM 00y4eHHs N0 JUCHUILIHHE (MOLYJII0)
1.1. llepeyenbr KoMmeTeHUUH, (OPMHUPYeMbIX IMCHMUILIMHON (MoayJieM) B mpouecce
OCBOEHHs 00pPa30BATEJIbHOI MPOrPaMMBbI

I'pynna komneTeHnmii

KaTeropusi koMmnereHuui Koabl u cogep:kanue KoMneTeHIM

YHuBepcallbHbIe

Oo6menpodeccroHaIbHbIE

- OIIK-1. Crioco0eH UCmoab30BaTh MaTeMaTHUECKUE,
CCTECTBECHHOHAYYHbIC W WH)KCHEPHBIC 3HAHUS IS
pelieHus  3aJady  CBOGH  MPOgeCCHOHATBHOMN
JICSITEIIBHOCTH

- OIIK-2. Crnoco0eH UCMIONb30BaTh COBPEMEHHOEC
TEXHOJIOTMYECKOE ¥ aHAJIMTUUECKOEe 000pyJ0BaHHE
B npoeccuoHaBHO u HAYYHO-
MCCIIEI0BATENbCKON JIESITENbHOCTH

- OIIK-5. CrniocoOeH moHMMAaTh MPHHIMIBI PaboTHI
COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH |
UCIIONIb30BaTh WX Uil pelieHus  3aj1ad
podeCCHOHATBHOM IeITEIBHOCTH

[TpodeccronanpHblie

- [MIK-1. Crnocoben k 0e30macHOMY MpPOBENEHHUIO,
KOHTPOJIIO, YCOBEPIICHCTBOBAHHIO U pa3padoTke
TEXHOJOTMYECKUX  MPOLECCOB  IPOM3BOICTBA
OCHOBHBIX (yHKIIMOHATBHBIX MaTepuaioB
SJEPHOTO TOIUIMBHOTO LMKJIA, B TOM YHCIE C
HCIOJIb30BAaHUEM PaJIMOAKTHBHBIX MAaTEpPHaJIOB

- [TK-3. CriocobeH ocymiecTBIsATh TEXHOJIOTHYECKHUI
nporecc oOpalieHus, XpaHeHHs, TPAHCTIOPTUPOBKH
U TiepepalboTKH SIEPHOr0 TOIUIMBA M UHBIX SAEPHBIX
MaTepHaJIOB B COOTBETCTBUU C PETJIaMEHTOM, C
COOJIIOICHEM HOPM OXpaHbl TPyAa, MpPaBHI
TEXHHUKHU 0e30MmacHOCTH, MIPOU3BOICTBEHHON
CaHHMTapUH, IIOKAPHOU U sIepHON 6e30MacHOCTH

1.2. KoMnereHUMd M HWHAUKATOPBI MX JOCTH:KeHHs, (opMuUpyeMbIX JAMCHUILIMHON
(MoayJsieM) B mpouecce 0CBOeHHs1 00pa30BaTeIbHON MPOrPpaMMbl

Kon
KOMITETEHIIM U

Koa nnaukaropa
KOMITETeHIM U

Coz[epma}me HHAUKATOPAa KOMIETCHIUH

OIIK-1

OIIK-1.3

Pemaer  3amaun  mpodeccHOHAIbHOW  JEATENbHOCTH,  IPUMEHSs
WHKCHEPHbIC 3HaHHs U OCHOBBI TEXHUYECKOTO PEryIHpOBaHUs

OIIK-2

OIIK-2.2

BeiOupaer nyTH HMHTEHCHQHMKALMHA  TEXHOJIOTHYECKHX  IPOIECCOB
MIPOU3BOJICTBA M COBEPILEHCTBOBAHUS COBPEMEHHOTO TEXHOJIOIHYECKOTO
000py0BaHUS U TPUOOPOB

OIIK-2

OIIK-2.3

AHanm3upyeT TEXHOJOTMYECKHH TIPOIlecC U BBHIOMpPAET TEXHUYECKHE
CpEICTBA M TEXHOIOTMH C YYETOM SKOJIOTMYECKUX ITOCIEICTBHA HX
TIPUMEHCHHUS

OIIK-5

OIIK-5.1

[Ipumensier cpencTBa COBpEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH I
TTOVCKa, XpaHeHus1, 00pabOTKH, aHAJIHM3a M PEAICTABICHISI HHGOPMAIHN

[K-1

[K-1.1

IlormMaeT u MOXKET TIPUMEHUTH Ha MMPAKTUKE 3HAHUSA TCOPETUIECKNX OCHOB
TEXHOJIOTHIECKUX MTPOIECCOB IMTPOU3BOACTBA OCHOBHBIX Q)yHKHI/IOHaJILHBIX
MaTe€pUaIioB AACPHOTO TOIUIMBHOI'O IIUKJIA, B TOM YHCJIE C UCIIOJIb30BAHUEM
PaIriOAKTUBHBIX MaTEpHUaJIOB

[K-1

MK-1.3

Cobmromaer TpeboBaHWSI K  O€30MMACHOCTH TPH  OCYIIECTBICHUHU
TEXHOJOTMYECKUX MPOIIECCOB NMPOU3BOACTBA OCHOBHBIX (DYHKIOHAIBHBIX
MaTepHaoB SAECPHOTO TOIUTMBHOTO IIWKJIA, B TOM YHCIIE C HCIOIb30BAHHEM
paZvoOaKTHBHBIX MAaTepHajioB, OCHOBBIBASCh Ha 3HAHWAX B o00macTH
pasuanuoHHOW 0e30MacHOCTH, MPOW3BOJCTBEHHOW CAHWTapWUH M OXPAHBI
Tpyna

[K-3

[K-3.1

BnaaeeT TeOpeTPI‘IeCKOﬁ 6azoit OCYIIECTBJICHHUA TCEXHOJOTHYCCKOro
mporecca ﬂ,Z[epHOfI OHCPICTUKH U MPONU3BOJACTBA €€ OCHOBHBIX MATCPHUAJIOB,




B TOM YHCIIE SIIEPHOTO TOIUIMBA M WHBIX SIEPHBIX MaTepUalioB, M MOXET
MIPUMEHUTD €€ B PoeCcCHOHATBHOM e TeIbHOCTH

[K-3 [1K-3.2 Colimomaer HOPMBI OXpaHbl TpyAa, TNPaBWI TEXHUKH OE30I1acHOCTH,
TIPOU3BOJICTBEHHOIN CaHWTApHH, ITOXXKapHOH U sIEpPHON OE30MacHOCTH IMpH
o0pallleHnH, XpaHEeHUH, TPAaHCIIOPTUPOBKE SIEPHOTO TOIIMBA M HHBIX
STEPHBIX MaTepHajIoB

1.3. Pe3yJabTaThbl 00y4eHHUsI 10 TUCHMITIHHE (MOIYJIIO)

Heap u3yyeHHus AUCUMMIHHBI (MOAYJs) — cOPMUPOBATH Y OyIylIEro MHKEHEpa JOCTATOYHO
IIOJIHOE MPEJCTaBICHUE O METOJaX AHAJIUTUYECKOTO KOHTPOJS B IPOU3BOJICTBE MATEpPHANIOB
COBPEMEHHOU YHEPTCTUKH C BBISIBJICHHEM €0 CIIeIU(DUKH JIJIS Psijia TEXHOJIOTHICCKUX IPOTIECCOB,
TaKUX KaK pPaJiOXHMMHYECKOE MPOU3BOJICTBO, MOJYYCHHUE U30TOMMHO OOOTAIICHHOW MPOMYKIIHH,
0c000 YUCTHIX BEIIECTB, TEXHOJIOTHS PEAKHX SJIE€MEHTOB.

B pe3ynbraTe u3yueHus AUCUUILINHBI (MOIYIIs) 00y4aroIUics JOJKEeH

3HATh:

® OCHOBHBIC CTAJIUU SJICPHOTO TOTUTUBHOTO ITUKJIIA;

® DKOJIOTHYECKHE TOCIeNCTBUS IKCIuTyaTanuu ADC;

e 3akOHbl P® W HOpPMATUBHBIE JOKYMEHTHI MO WCIOJb30BAHUID ATOMHOW SHEPIUw,
paaramoHHON 0€30MacCHOCTH U OOpAIICHHUIO C PAIMOAKTUBHBIMH OTXOIaMU;

® XHWMHYECKHE TMPOIECChl MPU BO3JECHCTBHHM WOHU3UPYIOIIETO H3JydeHUs Ha BEIIECTBO,
OCHOBBI JIO3UMETPHUH U JIO3UMETPHIECKOTO KOHTPOJIS;

® TPUHIMIHAIHHBIE OCHOBBI U OCOOEHHOCTH TPOIECCOB, HMCIOJIB3YEeMBIX B TEXHOJOTHH
MaTepHuaJoB COBPEMEHHOMN SHEPTE€TUKH;

e ammaparypHoe 0(GOpMIIEHHUE U MOCIIEI0BATENbHOCTD MOCTPOCHHS TEXHOJOTUYECKUX CXEM
JUIsl peIIeHHsl 3ajad, CBs3aHHBIX ¢ mnepepabotkoir OAT um obpamenuem ¢ PAO,
MIPOU3BOJICTBOM PEAKHX AJIEMEHTOB, CTAOMIIBHBIX H30TOMOB U 0COO0 YHCTHIX BEIIECTB;

yMeThb:

® 1CIOJIb30BaTh MOJYYEHHbIE 3HAHMS I OLEHKU BO3MOXKHOCTHU CTPOMUTEIHCTBA HOBBIX
ADC, pacuera OpUEHTUPOBOYHBIX KallUTAIbHBIX 3aTPaT U SKCILTyaTallMOHHBIX PACX0JI0B;

® OLEHUBATh PAJUALIMOHHYIO OMTACHOCTh PAIMOHYKIUAOB U MaTepUaioB;

® [pUMEHATH 0a30BbIC 3HAHUS B 00JIACTH XUMHH M TEXHOJIOTUH MAaTEPHAIOB COBPEMEHHOM
SHEPreTHKH ISl PEIIeHNUs KOHKPETHBIX 3a7ad U COBEPIICHCTBOBAHUS AKCILUTYaTHPYEMbIX
TEXHOJIOTMYECKHUX CXEM;

®  BBINOJIHATH PACUETHBIE OLICHKH OCHOBHBIX XapaKTEPUCTHK, IPUMEHSIEMbIX B TEXHOJOTUU
MaTepHuaJoB COBPEMEHHON YHEPTE€TUKH;

e ompenensaTh TpeOOBaHUS K UCIIOJIb3YeMbIM Pa00OUMM BEIIECTBAM U ONTHUMAJIbHBIE YCIOBHS
OCYILIECTBIICHUSI TPOIECCOB, MPUMEHSIEMbIX B TEXHOJOTHU MAaTEpUAIOB COBPEMEHHOM
SHEPreTHKU;

BJIA/IETh:

® OCHOBHBIMHU TEXHOJIOTMYECKUMHU CIOCOOAMHU MepepadOTKH YPaHCOAEPKAILIETO ChIPbS, €ro
BBIJIENIEHUIO U 000TaIEHHUIO [0 u30Tomy 23°U;

e HaBBIKAMH pacyeTa JI03bl B pab0YNX MOMELIEHUSIX U JT030BbIX HATPY30K HA MEPCOHAI.

e OCHOBaMH BBIOOpPAa OTHENBHBIX CTAAWA M pAIMOHAIBHBIX TEXHOJIOTHMUECKUX CXEM
MOJYy4YeHHUs] MaT€pUaAIOB COBPEMEHHOM 3HEPreTUKU, COUETAHMSI UMEIOUIUXCA U CO3/IaHue
HOBBIX CXEM;

® HaBbIKAMM pacyeTa, CpPAaBHUTEIbHON OLIEHKHM M TOHUCKAa ONTHUMAIBHBIX [apaMeTpOB
MPOLIECCOB, IPUMEHSIEMBIX B TEXHOJIOTUHA MATEPUATIOB COBPEMEHHON SHEPTETUKH;

® OCHOBaMH aHaju3a COBPEMEHHBIX TEHJACHUMN B TEXHOJOTHHU MATEPUATIOB COBPEMEHHOM
SHEPTeTHUKHU.

2. O0beM, CTPYKTYpPa U cofepKaHue AUCHUILINHBI (MOAYJIS)
2.1. O6beM TUCHUILIUHBI (MOTYJIs1)

Buowt yueonoii pabomui Dopmul 00yuenusn
Ounan
O0mast Tpy10eMKOCTh: 3a4ETHbIC SIMHUIIBI/9achl 16/576




KonrakTHas patora: 360
3aHsTHs JIEKIMOHHOI O THIIA 144
3aHATHs CEMUHAPCKOro TUMA 216

KoncyabsTamuu 0

IIpoMe:kyTOUHAsI aTTEeCTALMSA: DK3aMEH, 3a4eT 72

CamocTositetbHas padora (CP) 144

2.2. Tempbl (pa3aesbl) TMCHUIIHHBI (MOIYJIsI) C YKa3aHHEM OTBEI€HHOT0 HA HUX KOJIMYeCTBA
4yacoB 1o (popmMaM 00pa3oBaTeIbHOI 1eATETbHOCTH
Ounasn popma odyuenus

Buabl yue6Hoii padoThl (B 4acax)
KonTaktHas padora

Ne | HammeHoBaHne TeM
3anaTus

n/n | (pa3aesioB) 3aHATHS CEMHMHAPCKOro TUIIA CP
JIEKIIHOHHOTO THIA

J HHbI1e 113 C JIP HNuble

1. Beenenue B 28 0 14 0 28 0 28
TEXHOJIOTHIO
MaTepHaioB
COBpPEMEHHOM
9HEPTeTHKH
2. OCHOBBI 30 0 16 0 30 0 30
paanaloHHON
0e30MacHOCTH u
IIPUMEHEHHE
PaaNOHYKIUIOB u
U3JIy4eHU

3. Xumuueckas 28 0 14 0 28 0 28
TEXHOJOTHSL  PEIKHX
9JICMEHTOB

4. Texnomoruss ~ 0cobo 28 0 14 0 28 0 28
YHCTBIX BEILIECTB
5. TexHonorus U30TONOB 30 0 14 0 30 0 30
Ilpumeuanua:

JI — nexmuu, 13 — npaktnueckue 3anarusi, C — cemunapsl, JIP — nmabopatopusie padotsr, CP — camocrosTensHas
pabora.

2.3. Conep:xanue JUCHUIUIMHBI (MOIYJsl), CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aejiamM)

BHIaM padoT

Copep:xaHue JEKIMOHHOT0 Kypca

Ne
i HaumenoBaHue TeM (pa3esoB) Coaep:xaHue JEKIIMOHHOT0 Kypca
1. | BBenenue B Texaonoruro | 1.1. OCHOBHBIE TIOHATHS ATOMHOHN SHEPTeTHUKU.
MaTepualIoB coBpeMeHHOW | Ponb 3Hepruu B pa3BuTuM LMBWIM3aLUU. HanmoHanbHBIN 10X04 U
SHEPTreTHKU SHEPrOBOOPYKEHHOCTh. JlMHaMuKka moTpeOIeHNsT YJHEPTUU B MHUPE.

TomnuBHO-HepreTHUecKuil Oamanc. 3amachkl SHEPTOHOCUTEIEH.
TeHnaeHIMN 1 3aKOHOMEPHOCTH Pa3BUTHS SHEPTETHKH.
OcoberHoctr mpomsBoAcTBa 3Heprun Ha TOC, I'DC m ADC.
CpaBHEHHE STHX CTaHIMA O CEOECTOMMOCTU 3JIEKTPOIHEPTHH,
KallUTAJIOBIIOXKEHUAM,  OTYYXKICHHIO  3€MJIM,  3arpA3HCHHUIO
OKpyKaromel cpensl. Bo30OHOBIsieMble HWCTOYHHKHA OSHEPIHH.
IlepcriekTHBBI ~ HWCIIONB30BAHMS  SHEPrHMM  COJHI@A,  BETpA,
TeoTepMalbHOW W  DJHEPrWHM  TNPIWIMBOB.  HeoOxommMocTs
HCTIONB30BAaHMA HETPAANIIOHHBIX HCTOYHUKOB 3HEPTHH.

THITBI SIIEPHBIX PEAKTOPOB AENCHNUS U (PAKTOPBIL, JIEKAIINE B OCHOBE
X Krmaccudukanyuy. XapaKTepHCTHKAa OCHOBHBIX THIIOB SIIEPHBIX
SHepreTudeckux ycTaHoBoK (1DY). Ilpuammmuansaeie cxeMbl ADC
¢ ocroBHbIMU THmamu DY. TpancmoptHeie 2V, UX OCHOBHEIE
0cOOeHHOCTH.  BbICOKOTEMIEpaTypHbIE  aTOMHBIE  PEaKTOPHI.
[lepcriekTHBBI HCTIOTB30BAHMS TEPMOSIEPHON SHEPTUH.

Snepusrit  tormmBHBIN 1wk (JTL]) B smepHON »HeEpreTHKe.
Ocobennocty TexHONOrMi pazmuyabix craauit SITL. 3amMkHYTHII 1
HezaMKHYThIN S TL] ¢ peakTopaMu Ha TemoBbIX HeliTtpoHax. ATL] ¢
peakropaMn Ha ObIcTphix HeWTpoHax. STIl Ha ocHOBe ypaH-




TopreBoro Tommmea. OTpaciii NPOMBIIIIIEHHOCTH, 00CITYKUBAIOIIHE
SATH. Benymas pons xumudeckoil texHonoruu B STLI. Bonpocer
skonoruu B STLI.

Jensiecst Matepualiel, UX saepHO-GU3ndYeckue, (puU3Mdeckue u
XMMHYECKHE CBOMCTBa. PacmpocTpaHeHHOCT> B TPHUPOJE,
W3BJIEUEHNE ypaHa U Topus U3 pyd. ChIpbeBbIe 3aMachl NEISIIUXCS
matepuanoB. KomruiekcHass —mepepaboTka  ypaHOBBIX — PYI.
I'excadropuasl ypaHa U IUTYyTOHUSI.

KoHCTpyKIIMOHHBIE W peakTOpHble MaTepHaibl. HazHaueHue wx,
TpeOOBaHMUs K HUM U UX CBOWCTBA. S11epHOE TOIUTMBO, 3aMeINTENb,
TEIUIOHOCHUTENb, OPTaHbl PErYJHpPOBaHHUS W aBAPUHHOHN 3allUTHI
Buonornueckast 3ammura. Msrorosnenne TB3JIoB. OcobeHHoCcTH
koHCTpyKuuu TBOJIoB 1151 pa3HBIX TUIIOB aTOMHBIX PEAKTOPOB.
OcHoBHBbIE 3(h(EeKTHI B3aUMOAEHCTBUS M3IyY€HUI C PEaKTOPHBIMHU
MaTepuanamu. PanuannoHHsle siBiieHus, Kiaccudukanus 1eheKToB
B KpucTamiax. MI3MeHeHus sIepHBIX XapaKTePUCTHK MaTepualioB,
BJIMSHHE OOJIydeHUs HAa WX MeEXaHWYeCKHe U Terulopu3ndecKue
cBolicTBa. CtapeHue U BO3MOXHBIN pecypc peakropa. Kopposus u
JIe3aKTUBAIIMSI.

[lpumeHeHne  mpuUpOmZHOrO M OOOramIeHHOro  ypaHa B
peaktopocTpoeHud. OCHOBHBIE TIOHATHS TEOPHHU Da3jieseHUs
n3oronoB. @du3uueckne OCHOBBI M OCOOCHHOCTH TEXHOJIOTHH
ra3onu(y3noHHOTO U LIEHTPOOESIKHOTO METOIOB. XapaKTEePUCTUKH
paszieneHnsl U30TOMOB METOJ[AMU: COIUIA, IIA3MEHHOT'0, JIa3ePHOTO
1 pU3UKO-XUMHUIECKUX. CTOMMOCTD CIUHHIIBI PAOOThI pa3IeiICHHUS.
OcHOBHBIE BUIBI AEpHOrO TormuBa. OKCHUIHOE, METAITUYECKOE,
KapOugHOe W KapOOHUTPHUIHOE TOIUTMBO. Y PaH-IUIYTOHHEBOE
TOIIMBO. TabneTMpoBaHHOE W BUOPOYIUIOTHEHHOE TOIUIHBO.
CBoboaHo BeITOparome npucagkd. OCHOBHBIE XapaKTEPUCTHKU
MPUMEHSIEMOT0 TOIUIMBA. AKTHBHAs 30HA U 30Ha BOCIIPOM3BOACTBA
peakTopoB Ha OBICTPBIX HeWTpoHax. KoahduumeHT pa3sMHOKEeHHS U
BpEMs YIBOCHHS.

1.2. ObpatieHre ¢ pagroOaKTHUBHBIMH OTXOJAMH U BOIPOCHI
PaZvaIiOHHON 6€30MacHOCTH.

[lepepabotka  oTpaboTaBIIEro  TOINIMBA M IIOBTOPHOE
UCIIONb30BaHNE JACISIIMXCS MarepuanoB. OCHOBHBIE MPOLECCH
PaauOXUMHYECKOM TEXHOJIOTMH OOIydeHHOro TomimBa. Odncrka
TOIUIMBA OT Ta3000pa3HbIX MPOAYKTOB NEIEHHS W OOpalieHus ¢
HUMH. HeBopHble MeTOnpl mepepabOTKH OOTYYSHHOTrO TOIUIUBA.
W3BneueHne TONE3HBIX PAJUOHYKIHIOB U3  OTpabOTaBILIETO
ANIEPHOTO TOILIUBA.

OOpaleHre ¢ paauoakTUBHBIMH —oTxonamu. Kiaccuduxarus
pannoakTHBHBIX 0TX0M0B. IlepepaboTka HU3KO- M CPEAHEAKTHBHBIX
orxomoB. burymupoBanme u mnemeHtupoBanme. OOpalieHue c
BBICOKOAKTUBHBIMH 0TXOaMH. OCTEKIOBBIBAHME, BKIIOYCHHE B
MHHEPATONOA00HBIE MAaTPHIIHI (CHHPOK). [IpHHIMITEI 3aXOpOHEHNUS
paanoaKTUBHBIX OTXOJOB.

Bosnelicteue npennpusatuil JATL[ Ha yenoBeka M OKPYXaOLIYIO
cpenly. PaguoakTuBHOE 3arpsi3HEHUE BO3YLIHOW U BOJHOM Cpenbl.
Hopmbl BEIOPOCOB 1 10MTyCTHMBIE KOHIIEHTPALNH PAANOHYKIIHIOB.
Haxkomnenne pagnoryknuao npu padote SADY. J[o30BbIe HATPY3KH
Ha TIEpCOHANl M HaceJeHHe. becroporoBas KOHIENIHS PpHCKA.
TemnoBoe 3arps3HEHHE BOJOEMOB. OJKOJOTHYECKHE IPOOIEMBI
SIIEPHON PHEPTETUKHU.

Bbesonmacrocte mpemnpustait  ATL. Konmemmum 0Ge3omacHoro
peakropa. BeposTtHocTh aBapuu. KpynHeiue aBapuu B aTOMHOU
sHepreruke. [loHsATHE pricka. DBorONMs MpoOIeMbl Oe30MacHOCTH
ATOMHOH SHEPreTHKH. AJNBTEpPHATHBHBIE TEXHUYECKHE CHCTEMBI,
TIOBBIIIAONINE YPOBEHb €€ OE30MacHOCTH.

MexnayHaponHble acleKThl Pa3BHTHS AaTOMHOM  3HEpPIeTHKH.
MexnyHapoaHble opraHu3anui: MexyHapogHoe ATEHTCTBO IO
Atomuoii Dueprun (MAT'ATO), Hayansiit Komuter no [lelictButo
Atomuort Pammamm (HK/IAP), MexmyHapogHass KOMHUCCHS IO




Pagnammonno#t  3ammre (MKP3), Ilporpamma OOH 1o
Oxpyxaromeir Cpene (FOHODIT). MexnyHapomIHbIC KOHBCHIIUH U
Hay4YHBIE MPOrpaMMBL. BOMpoCk! sIepHO-XUMHUYECKOH TEXHOIOTHH
B MEXAYHAPOAHBIX MporpaMmax. JIoroBop o HepacnpoCTpaHCHHH
snepHoro opyxus (IHS0O).

OCHOBBI paIraMOHHON
0e30macHOCTM W INIpUMEHEHHE
PaTHOHYKIIUIOB U U3ITyICHUI

2.1. [Ipumenenne  pagHOHYKJIMIOB ¥ oOmme  3ajgayu
pammanvoHHoi  OezomacHocTH  OTKpBITHE — PaJMOAKTHBHOCTH.
Peaxnmu neneHus paTuoHYKIHAOB U SAEPHBIN peakTop.

SlnepHast  oHepreTuka.  B3ammozeilcTBHE — MOHHM3HPYIOIIETO
M3JIydeHUs C BEIeCTBOM. PaauanoHHasi XMMusl, Kak 4acTb XUMUHU
BBICOKHX SHEPTHH, €€ 3a/1a4H.

OOmpe 3amayn paaualoHHOW Oe3omacHOCTH. EcrecTBeHHBIE U
UCKycCTBeHHBIC pamuonyknuabl (PH) B okpykaromiei cpere.
OTKpBITBIE W 3aKPBITHIE WCTOYHWUKW W3NIy4eHUs. PaananyoHHbIH
(oH M BKJI/I B HETO PA3JIUYHBIX COCTABJSIIOUIMX. MeXIyHapoHast
KoMuccusi mo paxuonorudeckoi 3amure (MKP3) m Hayunsrii
Komurer mo pefictBuro aromuoit paawanun (HKIAP OOH).
ATOMHasi SHepreTMka ¥ mpodJieMa pPaJNOAKTHBHBIX OTXOJIOB.
[TpoGnembl oxpaHbl OKpyKatolei cpensl. [ToHsTHE «pagralioHHas
6e3onacHocThy. deepanbHbIil 3aKOH

«O panuanuonHoi 6e3onacHocTH HaceneHus» Ne 3-D3 ot 09.01.96
T.

2.2. Honusupytomiee HU3IydeHHE U €ro B3aUMOJCHUCTBHE C
BEILIECTBOM

B3auMopeiicTBrue 3apshKEHHBIX 4YacTl] c¢ BemecTtBoM. llepemaua
SHEpPruM W3JIyYeHHsMH BellecTBy. lloTepu BHeprum OBICTPHIX
3apspkeHHbIX yactul. Popmyna bere. TopMmo3zHoe uznydeHue u
nuHeiiHas noreps sHepruu (JI[1D). TIpober 3apsKeHHBIX YacTHIl B
BemectBe. KpuBas Bparra. BzaumopelicTBue 35ieKTpoHOB U Oera-
4acTull ¢ BelecTB. Pagnanmonnsie morepu sHepruu. D¢ dexTuBHbIN
npoOer Gera-yacTul] B BemlecTBe. J[€TEKTOPHI Ui PErUCTpalud U
CIIEKTPOMETPHHU allb(a-m3aydeHus. J{eTeKTopsl A perucTpaLyn
Oera-m3IIydeHHs.

BzaumopeiictBie (OTOHOB C BEIIECTBOM. 3aKOH OCIAOJICHUs
notoka ¢oroHoB. [lepenaya sHeprum cpene doroHamu (doro- u
KomnroH-3¢¢ektsr). OOpazoBaHue paccesiHHBIX (POTOHOB 3a CUET
Komnron-3¢dpekra. MaccoBbie  KOIPQUIMEHTH  MOTIIOIIEHNUS
(OTOHOB Uil pa3NM4HBIX BelIecTB. BbviOOp JeTekropa mpu
U3MEPEHUH CMECH ['aMMa-KBaHTOB.

Hosumerpuss  woHM3Hpyromero  u3iaydeHus.  OTkpeite  A.
Bexkepenem u I1. Kiopn nelicTBHS HOHH3UPYIOIIETO W3TyICHUS Ha
yelnoBeKka. BHemHee W BHYTpeHHee OOJIyYeHHE YEJIOBEKa.
Hopmuposanue BHEIIHETO 00IydeHHs YeTOBEKa. DKCIIO3UIIMOHHAS
1033, €€ CeOUHUNBl W TpuUMeHeHue. Meroabl H3MEepeHus
9KCIO3UIMOHHON J03bl M €€ pPacdeT OT BHEIIHErO HCTOYHHKA.
[Iprmmenerne ramma-moctosiHHON B cucteme CU amst pacdera o361
B BO3JIyX€ OT BHEUIHETO HCTOYHHMKA. BHyTpeHHee oOmyueHHe
yenoBeka. IloromenHas u SKBUBaJICHTHas 103bl. B3BemmBaromue
K03((OUIMEHTHI TS pa3IMYHbIX BUIOB N3TydeHUs. VX 3aBHCUMOCTh
ot JIIID. B3BemmBatoniie KOXPQPUIUEHTH s TKAHEW U OpPraHoOB
nipu pacyere 3¢ dexTuBHON 10361 [IoHATHE O TOITyCTIMBIX YPOBHSIX
o0ITydeHus], AeTepPMUHUPOBAHHBIE M CTOXacTuieckue 3(QeKxTsr.
Jlo3oBbie KO3(h(HUIMEHTHI PaArOHYKIHIOB. METOAbI OnpeneneHns
JIO3EI B TaOOpaTOpHH.

2.3. OcHoBHbIe HOpMaTHBHBIE JOoKyMeHTl HPB-99/2009 wu
OCIIOPB-99/2010 HopmupoBaHme 1030BOI Harpy3KH Ha YeIIOBEKa.
IIpuHIMIBI paTuauuoOHHON

6e30MmacHOCTH. Hopwmsr panuanuoHHOM 0€3011aCHOCTH.
BecrioporoBasi koHmemus pucka W KO3(D(UIHEHTHI pPHCKa.
OCHOBHBIE KaTeTOPHH OOIyJaeMbIX JIMIL TMEPCOHAI M HACEJICHHE.
VYcraHoBieHHBIe  Tpenensl  g03.  OOmydeHWe  MPHPOTHBIMU
ncrounnkaMu. Kpurtnueckas rpynmna HaceneHus. PaauanuoHHbBIN




koHTponb. Jlo3a o¢ddextrBHas kosekTuBHas. IloBbImIeHHOE
00TydeHue Ipy pajuaiioHHON aBapuH.

Obnyuenne mepcoHana. (OCHOBHbIE CaHWTAapHbIE IIpaBUIIA
obecriedeHnst pamuanmoHHoi OezomacHoctu OCIIOPB. Jlenenue
paZvanyuoHHBIX OOBEKTOB HAa KAaTETOpWH. 3aJadd aJAMUHHACTPALIUH.
TpeboBanus k nepconainy. /lenenue nepconana Ha rpynnsl A u b.
PaGora ¢ 3aKkpbITBIMM HWCTOYHHMKAMH u3nydeHus. [loHsTns
«MHUHHMMAJIEHO 3HAYMMON aKTUBHOCTHY» U

«MUHHMAJBHO 3HAa4YMMOM aKTMBHOCTM  yIenbHOM». Kitaccer
nabopaTopuii U IpyNIbl pajuanvMoHHONW omnacHocTH. OnpeneneHne
Kiacca pabot. Mepsl painailioHHOM 0€30MacHOCTH B J1AOOpaToOpHu.
3anmrtHas cnenonaekaa. Bentwranus. JlozoBble KodQQUIMEHTHI
JUISL Pa3JIMYHBIX THUIOB COEIUHEHHH 3JIEMEHTOB IIPH HMHTAJISILIUH.
OOBeMHast cpeIHeroI0Basi aKTUBHOCTH BO3/1yXa U MPEZEN F'O0BOr0
noctymnenus [II'Mnepe. Crnenkananu3zanus U yAajJeHUE OTXOOB.
Pacuer addexTHBHOI MOIIHOCTH J03BI B TAOOPaTOPHU.

OOnyuenve HaceneHus. Mepbl 10 OrpaHHMYEHHUIO OOJIyYEHUs
Hacenenus. [Ipenensr no3 mis Hacenenus. CocTaBbl KPUTHUECKHX
rpynn HaceneHus. [lo30Bble KOX(QQUIMEHTHI A HACENEHHs, WX
3aBHCHMOCTh JUIS KPUTHUYECKMX TpYIIl OT Bo3pacrta. lIpeneist
ronosoro noctymenus [T TIHac muis Bo3nyxa u Boasl. [lonstie 00
ypoBHE BMelaTenscTBa ¥YB. Meronsl paaiualiOHHOIO KOHTPOJIS.
3amura nanyenTa B JAepHON METUIHE.

2.4. OU3UKO-XUMUUECKasi CTaIUsI B3AaUMOICUCTBHS H3ITydEHUS
C BEIIECTBOM

OCHOBHBIE TOHSTHUS XHMHUH BBICOKMX 3Hepruil. TepMHHOIOTHA.
BHCKTpOHHaﬂ aKTuBaluys, BO36y)K)ICHHI)IC MOJIEKYJIbI, HOHBI,
panuKanbl, IOIVIOLICHHas /1033, paJUalldOHHO- XHMUYECKHE
BBIXOZIbl, paJMAllMOHHAsE YyBCTBUTENBHOCTb M  CTOMKOCTB.
Panuonus. BpemeHnHble cTanuu OTKIMKA Cpelbl HA BO3JEHCTBUE
HOHM3UPYIOIIMX M3IydeHUWH Ha BemiectBo. Kiaccudukanus
MOHU3UPYIOIIUX U3JIy4EHU.

OHepreTH4eckuil CIEKTp BBIOMBAEMBIX D3JICKTPOHOB. YTIPyroe
paccesnue. IloTepu sHEprum HEMOHH3HPYIOIIUMH 3JIEKTPOHAMHM.
CrpyKTypa TpeKOB OBICTPBIX 3apsDKEHHBIX YacTHIL (LIIOPbI, 01008,
KOJIOHKHM MOHU3AIMH, X pa3Mephl).

Bo30Oyxnennele uyacTuipl. [lepBuUuHBIE U NIPOMEXYTOUHbBIE
IPOAYKTHl pasronn3a. PasHOBUIHOCTH BO30YKIEHHBIX COCTOSHUI
(cunrnetneie  u  TpumietHele). [lytm  ux  oOpa3oBaHUSA:
HEIOCPEACTBEHHOE BO30yX/IEHHE, HOH-3JIEKTPOHHAs
pexkomOuHanust. CoxpaHeHHE CIHHOBOW MYyJIbTUIUIETHOCTH IIPH
JJIEKTPOHHOM  akTWBalMyM. MTrHOBEHHass W  3ama3jbIBarolias
noHm3anws, [Inazmonsl. CBepxBO30yXIE€HHBIE COCTOSHHS. BbIxon
noHu3anuu. Pemakcanust BO30YXICHHBIX COCTOSTHUIN: BHYTPEHHSA U
WHTEPKOMOMHALIMOHHAS KOHBEPCHH, (byopecueHIHS u
thocthopecrenius, 6e3u3mydaTenbHas e3aKTUBAINS. XUMHUICCKUE
CBOICTBa BO30YKIECHHBIX MOJIEKYIL.

[ToBeneHneE 3IEKTPOHOB B HETIONSIPHBIX U MOJISIPHBIX MOJIEKYJISIPHBIX
KUIOKUX W TBEpIBIX cperax. KBa3ucBOOOAHBIE 3JIEKTPOHHI,
MOABWXHOCTh, MHrpamus. Pabora Bxoma dJIeKTpoHa B
KOHJICHCHPOBaHHYIO cpefy. [lomsipoHHast W CTPYKTYpHas MOIEITH
COJIbBATHPOBAHHOTO 3JIEKTPOHA. XUMHIECKHE PEAKIMN 3JIEKTPOHOB
B MOJIEKYISIPHBIX JKUAKOCTIX. Cynepokcun. OcoOeHHOCTH peaxuit
KBa3HCBOOOIHBIX 3JEKTPOHOB B HEMOJSIPHBIX XKUAKOCTAX. HoH-
MoJeKymsipHele peaknud. KocBeHHas woHm3ammsa. CBoOonmHbIE
pamukanel.  Peakium = TpHCOEAWHEHWs,  PEKOMOMHAIMK |
JIICTIIPOITOPIIMOHUP OBAHUSL. Peaxuum, KOHTPOJIMPYEMBbIE
mddyzueit. JuddyznonHo-pexomOrHAIMOHHAS MOJIENb
pammonu3za. IlpubmikeHue WOH- 3MEKTpOHHBIX map. Popmyna
Omnzarepa. HauvanpHple W TIepBUYHBIE BBIXOABI HOHOB. MXx
3aBHCHMOCTH OT JUIJIEKTPUUECKOH IPOHUIIAEMOCTH Cpelsl H
TEeMITEpaTypHl.




2.5. PannannonHoO-XUMHAYECKHE POOIEMBI sIIEpHON
9HEPreTUKU

Pammonus Bogsl. ['oMoreHHass cTamus pamuonm3a BOIBI M BOIHBIX
pacTBOpOB. YpaBHEHHs HAKOIUICHWS NPOAYKTOB M MaTepHasibHBIA
Oamanc paamonu3a. HabiromaeMble BBIXOIBI PaIMOIMTHUECKUX
NPOAYKTOB. MOIIHOCTG 1036l W PAaBHOBECHBIE KOHIIEHTpAIUU
NPOAYKTOB pajuoii3a. BiusHue nepememmBaHus M CBOOOTHOTO
oObema. 3akoHOMEpHOCTHM Opiuiepa. BrlcokoTeMIiepaTypHbIi
paanonu3 BoJbI M BOISHOTO Mapa. Paguonus KuIsime Bo bl
Panvonus BOAHBIX pPacTBOpPOB. Peaknuu TNpOAYKTOB pajuoiu3a
BOJBl M MX pEaKUHOHHAas CHOCOOHOCTh. Panuonu3 BOAHBIX
pacTBOPOB  HEOPraHMYECKHX  BemlecTB. Paanonm3  BOAHOIO
TerioHocuTens. Paanonnus BOIHBIX pacTBOPOB OOPHOM KHCIIOTHI U
amMMmuaka/Bogiopoaa. IlomaBieHne KOpPPO3MM KOHCTPYKIIMOHHBIX
MaTepHalioB, yHOCA paIMOAKTHBHOrO i0/1a M 00pa3oBaHMs HUTpATa
B TeIuloHOcHTeNle. Pajnonn3 BOAHBIX PAacTBOPOB OPraHUYECKHX
BEIIIECTB.

Pagnonus opranumueckux BemlecTB. JIeHCTBHE HOHU3UPYIOIIMX
W3TydeHUH Ha  OpraHWYecKHe  BElIeCTBAa:  YIVIEBOAOPOJIHI,
9KCTPAreHTHl U TIOJIUMEPHI.

Jo3zumerpus MOHM3UPYIOLIUX U3IIy4EHUH. Ho3umerpus
BHYTPEHHUX MCTOYHUKOB 0-, [- w3nydeHus. Jlosumerpus v-
n3nydenus. Jlozumerp OpUKKe U €ro pa3sHOBUAHOCTH. Jlo3UMETpUsL
CMCIICHHOI'O H3JTy4YCHUA. Pacuer IOTJIOIICHHBIX 03 JIIsL
HCCIIEAYEMBIX CUCTEM 110 JaHHBIM JTO3UMETPUU.

2.5. PagnoakTUBHBIE OTXO/IBI

[Tonsatue o «paanoaktuBHOM oTX07e» PAO. CanuTapHbie paBuia
oOpareHus C paanoaKTUBHBIMU OTXOZaMH CIIOPO.
Krnaccudukaums PAO no ynenpHON akTHBHOCTH, BHEIIIHEMY TaMMa-
W3TYYEHHUIO, arperaTHOMy COCTOSHHUIO, NEpHOAY IMoypacnaja.
CknamupoBanne PAO wu  cucrema mepepaborkun  PAO.
Konmummonuposanne PAO. BpemeHHoe W OKOHYaTeIbHOE
3axoponenne PAO. Panuanuonnas 0e30macHOCTh pU 00palieHHN
c PAO.

XuMHuuecKass TEXHOJIOTHS PEAKUX
OJICMCHTOB

3.1. Penxwue 31eMEHTHI B COBPEMEHHON SHEPreTHKE.
Hcropuueckue HCTOKHM, BHIBl METALTypruu (IMpo-, TUAPO-,
COJTbBOMETAJUTYPTHS).

Camoponnble MeTayulbl. TeHISHIIMM HM3MEHEHHs] KOIMYecTBA U
Ka4ecTBa pyl.

Oranbl pa3BUTUS  XUMHUM, BO3HUKHOBCHHE HAa3BaHUA, pOIb
aJIXMMHUYECKOro stamna. Jlexamue B OCHOBE XUMMHU MPAKTHIECKUE
3HaHuA. Mertammyprus. Onpenenenne. CaMOpOJHBIE MeETaJUIbI,
MUpPO- , THAPO- U CONBBOMETAIUTYprusl. TeHAEHINH H3MEHEHUS
KOJTMYECTBA M KauecTBa pyJ. | €OXMMHUYECKOe M TEXHOJIOTHYECKOe
TIOHATHE «PENKUi HIeMEHT». Pa3BuUTHE METAJUTypTHH B €€ HAy9HOTO
compoBoxkaernss B Poccmm m CCCP. Bximam poccuiickux u
COBETCKMX YUYEHBIX B Pa3BUTHE MeTaLTypruu. PopMynupoBaHUE
KOHLIEIIMK METaJUTypTHYEeCKOr0 IIpoIlecca, HepapXusl LENeH,
TEXHOJIOTMYECKask CXeMa M CXeMa 10 IIEJIN anmapaTos.

Snepras »HepreTmka, ee ChIpbeBOe obecneueHne. MupoBoe
9HEpronoTpediIeHne, OCHOBHBIE TEHACHIWHM IPOW3BOACTBA M
roTpedieHus 3Hepriur. MUpPOBO SHEpreTHIecKuit Kpu3nuc — BoitHa
Cymaoro [us 1973 1. Crpykrypa MHPOBBIX  3aIlacoB
9HEProHOCHUTENEH. DHEProcoAepKaHue Pa3INIHbBIX BUAOB TOILTHBA.
SmepHBII W TEINIOBOW TOIUIMBHBIE NHKIBL OJKOJIOTHYECKHE
mpobneMbl  dHepreThKH. OTKPBITBIA W 3aMKHYTBIA  SITEPHBINA
TOIUTMBHBIM IMKJI. AJBTCpPHATUBHBIE HCTOYHWKHA  SHEPTHH.
TenaeHnny pa3BUTHUS SIIEPHON U TEPMOSIAEPHON YHEPT €TUKU.
3emHas Kopa - noHsiTie. OCHOBHBIE TOPO1000Pa3YIOIHEe MUHEPAIIBI
36MHOM KOpBI - 10 HNPOUCXOXKJICHHIO, N0 XUMHUUYECKOMY COCTaBY.
I'eoTepmanbHbIH 9KBUBAJICHT, HM3MEHEHNe JIaBJICHNSI.
Meramop¢pusm. OOmue 3aKOHOMEPHOCTH PaCHpPOCTPaHEHHOCTH
9JIEMEHTOB B 3eMHOM Kape. [loHsATHe-MecTOp Ok AeHNE, PY/a, ITycTas




nopona. Koapunment oboramenuss mecropoxaeHus. [Ipumeps
00pa3oBaHMs MECTOPOXKIACHUH PEOKHX 3JIEMEHTOB, MUIPAIIHSL.
PoccrInHbIe MeCTOPOXKAEHUSL.

Munepain. OTnuguTeNsHbIe PU3HAKU (YIETIbHBIH BEC, TBEPOCTS,
nger). lllkama Mooca. 3akoHBI H30MOP(HHOro 3aMeIIeHHS.
OcuoBHble MuHepans! Li , Be, P33, Zr u Hf, Nb u Ta, Mo,

W, U, Th, Re. Bo3mMoXHOCTH paclIMpeHHs] 3amacoB PEIKHX
METaJJIOB. Keneso-mapranieBsle KOHIICHTPATBI, Mope,
COBEPILIEHCTBOBAHHE TEXHOJOIWH, T'e€OTEXHONOrus. JlparoreHHble
Pa3HOBUIIHOCTH PEIKUX METAIIJIOB.

Wzmenvuenwue. [lonstue. [pobnenue u pazmon. [Intanue, npoaykr.
CutoBoii ananu3. Onpenenenrne He0OXOAUMOT0 pa3Mepa KOHEUHBIX
yacTHll. Biusiane GpakTopoB 6€JHOCTH py/Ibl M pa3Mephl BKpaIruIeHH
(3epeH) LeHHOro MHHEpana Ha KOHEYHBIH pa3Mmep yacTHil. THIIbI
BO3JICHCTBHA NpU U3MenbueHWU. CBOMCTBAa py/bl, BIUSIONIME Ha
MPOIIECC U3MENbUYCHHUS (KPYITHOCTD, INIACTHYHOCTE). CBSI3b CBOWCTB
MHHEpaa ¢ BBIOOPOM MPENNOUTUTENBHOTO CII0C00a N3MENTbUSHUSL.

MamuHbl Ui M3MeNbYEHHs, UX XapaKTEPUCTUKU MIEKOBBIE U
KOHYCHBIE NpOOMIKU. BankoBble qpOOMIKH, MOJOTKOBBIE (pa3HbIX
tunoB). Jleaunrerpatopel. ToHKOE W3MeNbUYEHHE: IIAPOBHIC
MCJIBHUIIBI, 66Fy'HLI, POJIMKOBBIE MEJIbHUIIBI, C’I'pyﬁHbIe MCEJIBbHUIIBI.
Bubpo (xommomaneie) MenbHUIBL. CTeneHb  HU3MENbYCHHUS.
Knaccudukaiuss u3MmenbuyeHHbIX YacTull. OTCTOWHBIA TIa30XO0f,
IIUKJIOH, Bpalnaronmecs 6apabaHbl, CIHPATbHBIA KIaCCHPUKATOP.
CxeMbl U3MeNbUeHUsI.

Ob6orarmenue. B pa3zneneHnn 9acTull HEHHOTO MUHepaia U IyCcTon
nopozsl. 3aJaun, perraemMsl nporeccom odorameHus. OdorameHue
Ha OCHOBE pa3HHIBI IUIOTHOCTEH (rpaBuTamonHoe). OtcamouHast
MalllMHa, oforamieHue Ha 1UII03aX, CIUpalbHBIE JKenooa,
KOHIIGHTPAIIMOHHBIE CTONBL. O0orameHne B TSKEIBIX CYCIICH3UAX.
MaruutHoe oboramierue. Pomp mpumeceit sxeme3a. MarHuUTHT.
OnekTpocTaTudeckoe oboramieHue. YacTUIbl, TPOBOAAILINE U HE
MPOBOAIIIE 3JIEKTPUYECTBO. dnoTtarys. Komnexropsr,
BCIICHUBATEIH, aKTUBATOPHI, MTOJJABUTEIH, PEryasSTOpEI.
Xumudeckoe odoraieHue (WIbMEHUT, 00€3)KeJIe3HEHHbIH IUPKOH).
Ob6oramenue no TBepaocTH. JekpunuTtanusi. KoMIiekcHbIe CXeMBl
oboramenus. OboramieHne pocChIIeH.

[Ipumenenne mutus. Llenoynsle akKyMyJsTOpBI, TIa3ypu, IMaly,
AHTHOOJIEICHUTENH, JIETKUEe (aBHAIMOHHBIE) cIulaBbl. CBOWMCTBA
M30TOIOB JIUTHUS U MONY4YEHUE TPUTHS. JINTHI KaK MeTallIn4ecKUil
TEIUTOHOCHTEIb SIEPHOT0 peakTopa.

Bepumnmii. bepunnuessie 6pon3sl. OTpaXkaTes HEHTPOHOB.

P.3.M. - cmimaBpl, IerdpoBaHWe dUyTr'yHa, OKpacka CTEKOIL,
TTONMPYIOIINE CMECH, TOTTIOTUTENN HEHTPOHOB (MOTJIOMIAIOIINE U
perynupyromme CTep>KHH), UMHTAIMA IDTyTOHUS, KaTaln3aTOpEHI,
CBEPXIPOBOIHUKH.

Ti,Zr,Hf - aHTHKOPPO3HMOHHBIE TIOKPHITHS, KOHCTPYKIIMOHHBIE
MaTepuabl, CIUIABBL, TBAJNBHBIE TPYOKH SAEPHBIX PEAKTOPOB Ha
MEIJICHHBIX HEUTPOHAX, MOTJIOTUTEIH HEHTPOHOB, TyOJIEHUE KOXKH,
TTOJTMPOBKA CTEKOIL.

Nb, Ta - 1U@BBI pa3IUYHOrO HA3HAUCHHs, KOMITOHEHT
KOHCTPYKIIMOHHBIX MaTEPHAJIOB SACPHBIX PEaKTOPOB HAa MEICHHBIX
HEUTpOHAaX.

Mo, W — cmiaBel, aHTUKOPPO3HOHHBIE TOKPHITHA. U — simepHOe
TOILIHBO.

Re — cruraBsl (cyrepcIuraBbl), KOHTAKTHI, TTOKPBITHS.

3.2. TexHoJOrvs U3BJICYEHUS PEIKUX PIEMEHTOB.

AXTHBaIis KOHILICHTPATOB PEAKHX METAJUIOB — IEpeBOA B Ooree
peaKknmoHHOCTIOCO0HYI0 (opMy. BBICOKOTEMIIEpaTypHBIE METOJIBI
BCKPBITHS: TEPMHYECKOE aKTHBUPOBaHUE (OOXKUT, OKHCIUTEITBHBIH
Oo0OKHr, HarpeB C TMOCIEAYIOIEH  3aKajJKoH);  CIIeKaHue
KOHLICHTPAaTOB ~MHHEPAIOB C pA3JIMYHBIMH  COEAWHECHUSIMH,
xuMudeckne peakin. Iluxta. OcobeHHOCTH —TBepmodasHOH




peakumy. Otnuuue crekanust oT ciuiasiieHus. CynbhaTrzanus
KOHLEHTPUPOBAHHOM CEpHOM KUCIOTOW. MeTombl BCKPBITHS
KOHLICHTPUPOBAHHBIM pacTBopoM IIET0YH. [Mynbma.
Tonoxummdeckne peakuum. OO0mme HEJIOCTaTKU
BBICOKOTEMIIEPATYPHBIX METOIOB BCKPBITHSI.

OTnnune TMpOIECCOB BHINIETaYMBAaHUS OT pacTBOpeHHs. Poib
XMMHUYECKOI peaklui U TepMOANHAMUYECKas! OIIEHKa BEPOSTHOCTH
ee mporekanws. KuHetnka  BhimenaumBanus. Ilyrm  ee
uHTeHCUUKanuu. OpraHuzanus mpolecca  BbIIIETaYHBaHUS.
BeimenaurBanue aruTaliioHHOE U

HEepKOISIMOHHOE. [IepKONsSIIMOHHOE BHIIETauMBaHUE B alaparax
U Ky4yHoe. [lepKoJSIIMOHHOE BHINIETAYMBAHHE C KHCIOTHBIM
3amecoM. [lozeMHOe BhIIIENIauMBaHUE: YCIOBHS €0 BO3SMOXKHOCTH,
TUTIOCBI U MUHYCHI. [IpHHIMNUansHas cxeMa OOBIMHOIO Ipoliecca
BhILIIENAaYNBaHus.  BblienaunBatomue  peareHTbl.  [lepecuer
KOHIEHTPAallMi ~ PacTBOPEHHOIO  BEIECTBa, BBIPa)KEHHBIX
pa3nuuHbIMH criocobamu. CpaBHEHHE KUCIOTHOTO M KapOOHATHOTO
BBILIENaYNBaHUS YPaHOBBIX pyd. OOIIMH HEJOCTaTOK METO/IOB
BBIILIETaYNBaHKs KOHIIEHTPATOB PEIKHUX METaNIOB — NPUCYTCTBHE
BOJBl B CHCTEME M, KakK CII/JCTBHE, IOMaJaHHe KHUCIopona B
(bMHANBHBIN MPOIIYKT, CHIDKAIONIMH TJIACTHYHOCTh METalla.
«Cyxue» MeToipl BCKPBITHS. XJIOPHPOBAHHUE KOHLEHTPATOB.
TepMO}lHHaMHKa nporecca B OTCYTCTBUE HU B INPUCYTCTBUC
yriepona. TemmepaTypbl KurneHusi (WM BO3TOHKH) XJIOPWJIOB
pPEOKHUX METAJIJIOB. YCJOBHS TpOBEIEeHMs mpolecca. Paznenenue
JIETYYUX TIPOAYKTOB IIPpU KOHACHCAIIWUU. Ounctka JIETYy4YuX
IIPOAYKTOB OT «BYJIbIapHBIX» INpuMmeceil. Paznenenue Xxmopumos
OJIM3KKX O CBOWCTBAM 3j1eMeHTOB — mapbl Ta-Nb u mapsr Zr-Hf.
HoctouHctBa U HEJIOCTaTKH MeTOoa  XJIOPUPOBAHHS.
®ropupoBanue. DUMKO-XUMUYECKUE  CBOMCTBA  HEKOTOPBIX
¢dropunoB. dropuzpl ypana.

KunkocTHasi SKCTpakuusi B TEXHONOTHMHM PEAKHX META/UIOB Kak
METO/l KOHLICHTPUPOBAHUS W pa3feieHus ONM3KHX IO CBOICTBaM
aneMeHToB. Kiaccudukanust S5KCTpareHToB, MPUMEHIEMbIX B 3TOM
npouecce. HeliTpasibHble 3KTpareHThl. DKCTpaKIMs MHUHEPaJIbHBIX
KUCJIOT M METaJIJIOB HEHTPaJbHBIMU 3KCTParcHTaMH. DKCTPAreHTHI
KUCIIOTHOTO THIIA. XENaTUPYIOIIUE pEareHTbl. OKCTParcHThl —
OCHOBaHMA. AJKWIAMHUHBI ¥  YETBEPTUYHbIE aMMOHHUEBBIC
ocHoBaHMS. CoOnMM ATHX COEOUHEHHH. ODKCTpPAaKIMA KHUCIOT U
METAJJIOB OCHOBHBIMHM 3KCTpareHTaMH. OKCTPaKIHsi CMECIMHU
9KcTpareHToB. CHHEpreTHBII M aHTarOHUCTHYECKUH 3PQEKTHI.
BnusHHEe CTpOEHMS OKCTPareéHTOB Ha MX 3KCTPaKIMOHHYIO
CIMOCOOHOCTh.  DKCTPAaKIMOHHOE paBHOBecue. [IpaBuio  (as.
Mzorepma skcrpaknuu. Koaddumment pacnpeneneHus. 3akoH
JEHUCTBYIOIMX MacC MPHUMEHHUTEIBHO K IPOIECCAM IKCTPAKIIHUH.
KoHcTaHTBl paBHOBecHs: TepMoAMHaMH4ecKas, d(PQeKTUBHAS H
KOHLICHTpALlMOHHAs. BplcannBaHue mpu SKcTpakiuu. Kunernka
9KCTpaKuuy. J{ByXIJICHOUHAs MOZAETHh Maccolepeiadn, e IITF0CHl U
muHycel.  Koadpdumment  wmaccoormaum u kKodpdummeHt
Macconepenadn. Bo3MOXHOCTH ompenencHus KodddummerTa
Maccomepenadn  SKCIepUMEHTaIbHBIM  ciocodoM.  CocTosiHme
rpanuisl paznena ¢as. Ilporecchl, mpoucxoadmune Ha TpaHHUIe
pasnena ¢a3. [IpuauHbl 00pa3oBaHUs CTPYKTYPHO-MEXaHUIECKOTO
Oaprepa. TpeOoBaHms, TpeabSBISIEMBIE K OKCTpareHTy NpH
WCTIONB30BAaHUM  MpoIecca OKCTPAKIMM B MPOMBIIIICHHOM
macmrabe. CeneKTHBHOCTh Tporecca dkcTpakuui. Koadduiment
paznenenns. DakTopsl, BIUAIONNE Ha KOIPOHUIMEHT pa3IaeieHus.
PazbaBuTenn, uX poib B SKCTPAKIMOHHOM mporecce. TpeboBanus,
MIPEABSIBISIEMBIE K Pa30aBHUTEITIO.

CopO1ioHHBIE  TIPOLIECCHI B TEXHOJOTHMH  PEIKHX METaJUIOB.
Heopranmueckne u opranumdeckne HOHUTHL. CHHTETHUYECKHE
noHUTHL. KaTMOHWTBI W aHMOHWTHL. MaTpuna W HOHOTCHHBIE
rpynmnbl.  Ilpupoga MaTpumbl M THOBI  MOHOTEHHBIX  TPYMIL
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[IpotuBOMOHBI M KOMOHBIL. MaKpOIOPUCTBIE W TEJIEBBIE HWOHHTHI
Knaccudukarmus wonmrtop mo Hukomeckomy B.II. (mo crenenn
JIICCOIMAIIK HOHOTEHHBIX Tpymi). [Ipumepsl Hanboee N3BECTHBIX
CHHTETHUYEeCKNX copOeHToB. HaOyxanme copOenToB. Ilpnuunsl
9TOro SIBJIEHUS W BelnW4nHa HaOyxanus. Jlenpeccopsl. PaBHOBecue
MOHHOrO OOMeHa Uil  OJHO3ApAAHBIX W Pa3HO3APSIHBIX
oOMeHMBaroOImuMXxcsi HMOHOB. Peakium oOmeHa. CenekTHBHOCTD
noHuTa, Kodpdumumenr  usbumpartenpHocTH.  KoaddurmeHt
paBHoBecus. M3oTepMbl HOHHOrO oOMeHa. M3orepmbr Jlenrmiopa,
Opeiigmixa. 3akoH ['enpu.  BrelpakeHne  MOHOOOMEHHOTO
paBHOBecHsl 4epe3 OSKBHUBAJIEHTHBIE /oM. KuHeTnka HWOHHOTO
obmeHa. OTinure MOHOOOMEHa B COpOEHTE OT HKCTPAKIHMOHHOTO
MOHOOOMeHa. Monenb IUIeHKH, TpeioxkeHHas HepHcrowm.
[Tnenounas muddysus. Buyrpennss mudoysus. Omnpenenenue
auMuTHpyomed cramuu. OOMEHHass EMKOCTh Kak OCHOBHOE
CBOICTBO MOHUTA. 3 BU/Ia 0OMEHHOM eMKOCTH (IIOJTHAs], CTaTHUYecKast
u nuHamudeckas). OTiau4ue CTaTHYECKUX YCIOBHH COpOIMH OT
JuHamudeckux. [IpockokoBasi KOHUEHTpanws. BbeixogHash Kpuas
copOIMK ¥ OmpeaeiicHHe TUHAMUYCCKOH OOMEHHOW EMKOCTH.
Junamuka copOuum HOHOB B KoJoHKax. ®opMmupoBaHue
paboraromiero cios. Bpemsi 3amMTHOrO JEWCTBUSI  KOJOHKU.
Ypasuenue [1lunoga.
HonooomenHas  xpomartorpadusi.  DpoHTanbHBIN  aHaIM3.
OnroeHTHas xpomarorpadus. BeiTecHuTenbHass Xpomarorpadmus.
HonooOMeHHast copOLusi B TEXHOJIOTHH ypaHa JUlsl U3BJICUEHUS U3
cabo KOHIIEHTPUPOBAHHBIX pacTBOpoB. Co3laHKe HENpepbIBHOTO
COpOIMOHHO- 1eCOPOITMOHHOTO KA. KOJOHHBI 17151 HEPEphIBHOM
copbumu u3 mynbi. CpaBHEHHE IPOIECCOB copOIMM ypaHa Ha
KaTMOHWTaXx M  aHWOHHWTaX. Pasmenenue P30  meromom
HMOHOOOMEHHOI Xpomarorpapun c MIPUMEHEHUEM
KoMIUIeKcooOpa3oBareneli. Haumbomee wacto  ucmonb3yemble
KOMILIEKCOO0pa30BaTeNli U IMPOYHOCTh 00pasyeMbix umu ¢ P3D
KOMILIEKCOB.
Wonsl- 3amemmurenu (Fe®*, Cu?*, Zn?*). Mexanusm uX AelCTBHS.
[MpuHnunuaneHas cxemMa KOMIUIEKCHON MepepaboTKH TPYIIIOBOro
KoHIIeHTpaTa P30.
3HAaKOMCTBO C HaXOASIIMMHUCS B SKCILTyaTallMH TEXHOIOTHYECKUMHU
cxemamu. IlepepaboTka criogyMeHa CepHOKHUCIOTHBIM CIOCOOOM U
criekaHneM ¢ cynbdatom kamus. [lepepaboTka MoHarmTa
CEpHOKHCIOTHBIM CcIocoOoM C paszeneHueM Topus u P33; u
nepepabOTKH CIUIaBIEHUEM C €KUM HaTpoM. BckpbiTHe TaHTaInTa
Komym6buTa nByMsa Bapuantamu; ciutaBiennem c¢ KIIIH u NaOH.
BcekpriTie 1upkoHa crieKaHueM ¢ U3BeCThIO U criekarneM ¢ K2SiF6.
Bekpeitne Oeprmura crekanumem ¢ Na2SiF6. DkcTpaknmmoHHOTO
u3BIeUCHUsT ypaHa U3 (HOCHOpPHON KHUCIOTHI. IKCTPAKIIMOHHOTIO
pa3zeneHus ypaHa ¥ BaHaAWs NIPpHU repepaboTKe KapHOTUTOBBIX PYI.
OKCTpaKMOHHOTO Pa3JIeNeHns] PONAaHWUIOB LHUPKOHUS W TadHUSL
METHII U300YTHIIKETOHOM. DKCTPAKIMOHHOTO Pa3eleHUsI HUTPATOB
nupKoHUS U TadHU TpuOyTHIdOCcChaToM.
3.3. IpousBoactBo ¥ padhHMHUPOBAHWE METAJUIOB M CIUIABOB,
IPOW3BOJICTBO M3JIENTNH U3 HUX.
OmnpeneneHne TEPMUHOB: OCAXKAEHWE, KpUCTauIu3anus. SIBieHue
repecrmeHns.  AOCOMIOTHOE  TepechHIeHHe, OTHOCHTEIIBHOE
TIepEChIICHUE, CTEIEeHb TICPECHIIICHUS. AbcomroTHOE
MepeOXTaKACHNE, OTHOCHUTEIBHOE IEPEOXTIaKACHUE, CTENeHb
(K03 GUIIEHT) TTePeOXITaX ICHHS.
Ilepecpimienne npu ocaxaeHuu. Ilpupoaa ocanureneid. dakTopsl,
BIMSIONINE Ha pacTBOpuMOcTh. «CrapeHne» ocaakoB. OyoBbIe U
okcomocTukn. CoocaxkaeHne npumeceil. MzomopgHoe 3amerenue,
agcopOomus TIOBEPXHOCTBIO, OKKJTFO3HSL. YcroianBocTh
TIEPECHIEHHBIX PACTBOPOB, CBOICTBA COCAMHEHHH, BIISIONINE HA
YCTOWYMBOCTh WX TMEPECHIIICHHBIX pPAacTBOPOB. 3aBHCHMOCTh
PacTBOPUMOCTH OT pa3Mepa Jactui. TepMoauHamMuKa 00pa3oBaHus
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3apojbllIel, KPUTUYECKUN pasMmep 3apopblieil. XapaKTepUCTUKU
mporiecca  coocaxkaeHus — (ypaBHeHue  JlepHpepa-XocKHHCa,
XnormHa). DddexTrBHBIN KO3 HUIMEHT 3aXBaTa MPUMECH.
[onsiTve «sgnepHas uucToTa». O(PQPEKTUBHOE CEUEHHE 3axXBaTa
MEUICHHBIX ~ HEWTPOHOB.  OJIEMEHTHI,  IOAXOJIIHE IS
UCIIONb30BaHMSl B KAuyecTBE KOHCTPYKIMOHHBIX MAaTEpPHAJIOB B
saepHOM peaktope. Heiitponnsie smel. HeoOxomummas cTemneHb
OYHCTKH (momycTuMmble coxepxanus). OOmmit  xoddduirenT
HEUTPOHHOH 0E30MacHOCTH.

Crioco0s1 adduHakHOM ouncTku ypaHa. [lepokcuanasi, kapOumHas
OYHCTKH, IKCTPAKIIMOHHBIH aduHa. JIoCTOMHCTBA U HEOCTATKY.
WNonunnoe paduuupoBaHne IHpKoHHMA. Yucrora sieMeHTa B
WCTOPHH ypaHa U IUPKOHUSI.

Merannorepmusi, ucropuss orkpeitus. Ponp H.H. bBexerosa.
Meramnsi-BocctanoBurenn  (Ca, Na, Mg). AnmaparypHoe
opopmnenne mporecca. Poms Bakyyma. TepMmoauHaMUYecKue
npoueccel. AG® 06pa3oBaHus OKCHAOB, (PTOPUAOB M (BTOPHIOB
meramnos. 3asucumocth AG® o TemmnepaTypbl. OTHOCHTENBHOCTh
MOHSTUI ~ «METaJUI-BOCCTAHOBHUTENE» M  «BOCCTaHABIMBAEMBIN
METa. Boccranosienue YIIepOIOM. Poncto
METATIOTEPMUYECKIX M KapOOTepMHUYECKUX IpoleccoB. [Ipuynna
HCUCIIOJIb30BaHUA Kap60TepM1/m B TCXHOJIOTMU PEAKUX METAJIJIOB.
IIpomeccel  paduHUPOBAHHS ~ M30UPATENBHBIM  OKHCIICHHEM,
xJiopupoBanueM, (ropupoBaHueM. Paznenenue gobOaBieHHEM
MetaiioB. TemmepaTypa Hadalla peakiuy, TEMIepaTypa peakiyu.
Bo3MoxHOCTh pacuera. TemaoBoi OajgaHC IUIABKU, BIIMSHUC
MmacmrTaba. BHeneuHble W Te4Hble Tpolecchl. [ peroriue
(oxnaxparomue) nodaBku. Ponp nuiaka. Paznmenenue ryOku u
HPOAYKTOB peakuuy. Pojib YUCTOTHI METAJUIOB — BOCCTAHOBUTEIIEH
U BOCCTAHABIMBAEMOro CocIUHEHHA. KOHKpeTHble mHpUMeEpbI
METaJIOTEPMUYECKHX MPOLIECCOB B TEXHOJIOTUH PEIKUX METAILIOB.
Onektponu3. McTopust OTKPBITUS M U3Y4EHUS IEKTPOCTATHYECKUX
sIBJIICHUI. BO3HUKHOBEHNE JIEKTPUYECKOr0 3apsiia Py HaTUPaHUU
suTaps. [lpuponmHblie «uckpbD» MonHHU. Pabotel Y.I'unbbepra,
Credana I'pes, L. [drode, Orro don I'epuke, [Turepa Ba Mymien
Bpyka (1692-1761), bemwkamuna ®pankauna (1706-1790),
M.B.JIomonocosa (1711- 1765), Jxo3epa Ipuctmi(1733-1804),
Mepus Kynona(1736-1806), 'enpu Kasenguna(1731- 1810). 3akon
Kynona (Kasenauma). Otkpoitue Jlynmku ["ansBanu(1737-1798) u
Amneccannpo Bompra (1745-1827). BonsToB cTomn6. [lepBbie ONMBITHI
NPUMEHEHHS]  MCTOYHHMKA  DJIEKTPUYECKOro  Toka.  PaboThl
B.B.IletpoBa, T'em¢ppu [eBu. IlepBbie OIBITHI 3JIEKTPOIH3A,
3JIEKTPOIIN3 PACTBOPOB U PACILIABOB.

ONEKTPOXMMUYECKUH sl HANpsDKEHWH, IIPOIECC OKUCIICHHUS-
BOCCTAaHOBJICHUSI B TaJbBaHWIECKOM JJIEMEHTE. Y paBHEHHE
HepHera, mporecc OKHCIEHHA-BOCCTAHOBJICHHS Al KaTHOHOB H
aHMOHOB. HopMmasbHBIN 31€KTPOHHBINA MOTEHLUAT U PABHOBECHBIN
noreHuan. OTKIOHEHHE TIOTEHNINAIa 3IEKTPOa OT HOPMAJILHOTO B
peanbHBIX Tporieccax. HampspkeHne pasioKeHWs, HMPaKTHYECKOe
HaNpsDKeHHE Ha sdeiike. Tokomorepn W wx mpuamHbBL. CBOMCTBa
paciuiaBoB coied W METaJuloB, YJYacTBYIOIIMX B IIPOIIECCE
anekTponn3a. IIpakTHIecKn UCTIONb3yeMbIE CXEMBI 3JIEKTPOIH3a.
IlopomkoBas metamnyprus. Ilopomku MeTannoB, MX CBOMCTBA,
crmocoOsl MpHUTOTOBNIEHHA. [IpeccoBaHWe, 3aKOHOMEPHOCTH W
npuMeHsieMble anmapartsl. CMa3Ka IIpH IPEcCOBaHWH, HATPEBAHME,
CITOCOOBI. Topstaee, XOJIOTHOE TIPECCOBAHUE, OTXKUT.
Hcnonp3oBaHue Momy4aeMbIX TaKOBOK, HX CBOMCTBA.

[IpoGiiemMbl TepemIaBKu JKUAKMX METajuIOB, MaTepuasl THIJI,
crocoObl  HarpeBa. IlmaBka B MEOHOOXJIAXXKTAEMOM THIJIE C
pacxomyeMbIM M HEpacXOayeMbIM 3JIEKTPOJAMH.

Womuauoe padurmpoanme. Mcropms, mpoGmeMel, pons Bam
Apkens u [le bypa, mabopatopHsie 1 MPOMBIIIICHHBIE amIapaThl,
KOHCTPYKIIMOHHBIE 0c00eHHOCTH. [Ipomecchl, mpoTekaromue Mpu
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fIOHI/II[HOM pa(l)I/IHI/II)OBaHI/II/I. Mepm, MPUHUMACMBIC JIIsL
obecrneveHus HCTIPCPBIBHOT'O ITpoHecca. TpaHCHOpTHLIe pcaknuun -
ONpeACICHUC U MPAKTUYCCKOC BOIIONICHHUC.

TexHomorus
BEIIECTB

0co0o0

YUCTBIX

4.1. BBeneHne B TEXHOJIOIHIO 0CO00 YHCTHIX BEILECTB.
CriocoObI  BBIp@XXEHHSI CTEMEHH YHCTOTHI BewlecTB. [lOHATHA
«MHUKpOTIpEMech» M «ocobo uucroe BemectBo» (OCH).
CoBpeMeHHBIH JOCTUTHYTHIA YPOBEHb YUCTOTHI BelllecTBa. BiusiHue
BHEITHUX 3arps3HEHUI Ha TPOIECCHl TITYOOKOH OYHMCTKH BEIIECTBA.
IonsaTne KO3 PuIMEHTa UHTEHCUBHOCTH OYUCTKU. J[uddy3noHHas
MOZIENb  3arps3HEHUS] M3 BHEIIHETO0 HWCTOYHHKA. Mozenb
MOCTYIUICHUSI NPUMECH W3 BHEIIHETO0 HMCTOYHHKA IO MEXaHH3MY
pactBopenus. Kinaccupukanuss METONOB TIIYOOKOH — OYHCTKH
BermecTB. OOImas XapaKTEPUCTHKA METOAOB TIyOOKOH OYHCTKU
BEILIECTB.
4.2. XUMUYECKUE METOBI MOIYICHUS 0CO00 YMCTHIX BEIIECTB
OCHOBHBIE BapHaHThl XUMHYECKHMX METOJOB U OIEHKa UX
npenenbHbIX BO3MO)KHOCTEH. CymHocTb XUMHUYECKHX
TPaHCHOPTHBIX peakiuid. IlepeHoc BemiecTBa MOTOKOM Tras3a —
HocuTens. [lepeHoc BeecTBa MOJIeKysIpHoOn muddy3ueii. [TepeHoc
BEILlECTBA IMOCPEACTBOM KOHBEKIINH.
PasjeneHne M OYHMCTKA BEUIECTB MOCPEACTBOM TPAHCIIOPTHBIX
peakuuii. Pasnmensiemble BemectBa A W A’ TETEPOTeHHBI IO
OTHOUIGHUIO JApyr K napyry. Pasnmensemble BemectBa 4 u A’
o0pa3yloT  romMoreHHyro  TBepayl  ¢a3y.  [Ipakruueckoe
HCIIOJIb30BAHUEC XUMHUYECKUX TPAHCIIOPTHBIX peaKL[Hﬁ JJIA OYHUCTKHU
BECIIICCTB. I710111/111Hblﬁ METO/, TIOJTy4YE€HUs] LIUPKOHMUSL.
Hpeumymecma U HEAOCTAaTKU XUMHUYCCKUX METOHOB IOJYUYCHUS
0c000 YHCTHIX BEILECTB.
4.3. Ou3MKO-XUMHUYECKUE METOJIbl MOJYYEHUS] 0CO00 YHMCTBIX
BEIIIECTB
Koapdpument paszeneHus pa30aBIIEHHBIX pacTBOpOB.
OKcnepuMeHTalIbHOE  orpejeieHue Ko uiMeHTa pa3aeieHusl.
Merozi ypaBHOBELIMBAaHUS M aHaJM3 paBHOBECHBbIX (a3. Meron
PaBHOBECHOM I1EPErOHKU. TepMOJMHAMUYECKUIN pacyeT paBHOBECUS
JKHUJIKOCTh — Map B 00JIaCTH MpEAENbHO pa30aBlIeHHBIX PACTBOPOB.
OuncTKa BEMIECTB OT B3BEIICHHBIX YACTHUI] IUCTHUIALHMOHHBIMU
merogamu. Pekrtudukaius. OcHOBHble mOHsTUS. Tapeibdarsie
KoNMOoHHBL. DakTop pa3ieneHHss B CTAIlMOHAPHOM COCTOSHUH B
«be30TOopHOM» pexkuMe. ODPPEKTUBHOCTh Tapenku. BrusHue
CKOpOCTH 0TOOpa MpojyKTa Ha Qakrop paszieneHus. Hacamounbie
KONIOHHBL. ~ MaTepuanpHbIii  OajaHc  pa3fensieMOod  CMecH.
Macconepenagya. @axtop pa3feneHus] B CTAIlMOHAPHOM COCTOSIHHU
B «0e30TO0pHOMY peskuMe. BimsiHre ckopocTi 0TOopa MpoxyKTa Ha
(akTtop pasmeneHus. BpicoTa, SKBHBAJIEHTHAS TEOPETHUYECKOM
tapenke (BOTT). Bricora equaunist neperoca (BEIT). Bzanmocssi3s
mexny BOTT u BEIL. Bmmsnaue 3arps3HAONEro aedcTBUSA
MaTepuana amnmapaTypsl Ha TUIyOMHY OYHCTKH BEIIECTB METOIOM
pextudurammu.  MonekymapHas —auctTwuninusa.  [IpumeHeHne
peKTH(QHUKAINN B TEXHOJOTHH MOTYIEHUS 0CO00 YUCTHIX BEIIECTB.
TunpuaHbIA 1 XITOPUAHBIA METOIBI TIOTYIEHUS 3JIEMEHTOB 0CO00H
yucTOTHL.  [lomydeHwe SIeMEHTOB 0CO00i 4YHCTOTHI — 4epes
JJIEMEHTOOpTaHIM4YecKue coequHeHus. llomydeHne 0cob0 YHCTBIX
pactBoputeneii. [lomyueHne ra3oB BBICOKOW YHCTOTHL. (OCHOBEHI
TEXHOJIOTUH HM3BJICUCHUS] PAJUOAKTHBHOIO HM30TONA KPUMNTOHA-85
METOZOM KPHOTEHHOH PEeKTHU(PHUKAIINH.
AncopOnmoHHbIle MeTOnbl. TeopeTHdecKre OCHOBBI pa3IeliCHUS
cMmeceit MeromoMm ancopOmun. DU3NKO-XMMHYECKas MpHUpoja
ancopbumu. Tepmuueckue ypaBHeHUs ancopoOumn. Koadduiment
paszneneHus B ancopOIHOHHOM mponecce. Kunernka aacopOuum.
Junamuka  apcop6bumu.  Pacyer — nuHamMuku  agcopOumum
MHUKpOrpuMeceli  mpu  TIIyOOKOH  ouMcTke.  AJCOpPOEHTHI.
AxtuBupoBaHHbIe yriau. CHIMKaremd. AJIOMOTeNb W aKTUBHBIN
okcnp amoMunus. Ileonntsl. OOmpe MPHUHIMIBI TPUTOTOBICHUS
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aJICOPOCHTOB JUIS TPOILIECCOB TTOJYYEHHUs] 0COO0 YHCTHIX BEIIECTB.
Perenepanmss  amcopOentoB. cmonp3oBanue — ancopOIMOHHOTO
MeTo/1a TIPH TTyOOKOH OYHCTKE BEMIECTB. TEXHOIOrMYeCKHE CXEMBI
TIIyOOKOW OYMCTKM Ta30B B TIIpOIEccaX NPOU3BOACTBA JIETKHX
H30TONOB. [IpHHIMIMAIbHEIE OCHOBBI OYMCTKA BO3AyXa OT
PaauoaKTUBHOI'O M30TOMA KPHUNTOHA-85 M KceHoHa-133 meTomom
HHU3KOTEMIIEpaTypHO# ajcopOIuy.

HonooOmenHbIii Meron. TeopeTwdyeckne OCHOBBI pa3JielieHUs
cMecei METOIOM MOHHOTO oOMeHa. TepMuueckas U paJuallioHHas
CTOMKOCT, WMOHMUTOB. Psmer  Todmeiictepa. MoHooOMeHHas
TEXHOJIOTUsI OYUCTKH BOABL. [IpHHIMITHATILHBIE OCHOBBI TEXHOJIOTHU
OYHMCTKH JKUJIKUX PpaJMOAKTUBHBIX OTXOJOB METOJOM HOHHOTO
obomena. OOmHiA TOAX0]] K CHHTE3y HOHOOOMEHHBIX CMOJ.
Kpucrannuzauyonssie  MeToabl. DU3NKO-XUMHUYECKHE OCHOBBI
merona. HopmanbpHas HanpasneHHas kpucraumsanus (HHK).
CymHocTs  Meroma.  Martematndeckue — ypaBHeHus — HHK.
MHorokpatHasi ~ HamnpaBlieHHas: ~ KpUCTaJUIM3alys.  30HHAs
nepekpucrayuMzanys (3oHHas 1wiaBka). CymoiHOCTH — MeTofa.
Pacnipenenenue mpumecu mo JUiMHE o0pasla IpU OJHOKPAaTHOM
NPOXO/Ie PaCIUIaBICHHONW 30HBL. PacdyeT KOHIIEHTPaluOHHOTO
npoduiiss mpuMecH MO JUIMHE o0pas3na Ioclie  N-TPOXOZ0B
pacruiaBieHHOW 30HbL. OONIMH aHaJ M3 TEXHHUYECKUX CPEICTB U
METOJ0B 30HHOW TIaBKHA Ipyu MOPOU3BOACTBE TYIOIUVIAaBKUX U
XUMHWYECKHN AKTHUBHBIX MCETAJIJIOB JIsA COBpCMCHHOﬁ OHECPIC€TUKH.
OCHOBBI ~ TEXHOJIOTHM  3JIEKTPOHHO-TY4eBONH 30HHOH IUIaBKU
LUPKOHUS.

TexHonorus U30TOIOB

5.1. PazneneHue n30TONOB METOJIOM PEKTUDHUKALINH.
Krnaccudukaumss (QU3MKO-XMMHUYECKMX METOJIOB M CIIOCOOOB
pasneneHuss u30TonoB. [1oTpeOHOCTE B CTAOMNBHBIX H30TONAX H
MaciiTa0bl MX IIPOM3BOACTBA KaK OCHOBA OISl BHIOOpa MeETOAa,
criocoba paszeneHus u onperneaeHus KOMIUIEKca
HCCIIeIOBATENIbCKUX 3a/1a.
Pextudukaims Boasl Kak crocod pasaeneHus u3oromnos. CBolicTBa
u3orononoros  Bojabl. Koad¢uumeHT pasneneHus  M30TOINOB
BOZOPOJa U KHCIIOPOJA MPU PEKTH(HUKALIIH BOIBI.
OOIIHOCTh M pa3fiuyMe B 3aJayax KOHLEHTPHPOBAHHS H30TOIOB
Bofopoja M kuciopona. Konuenrpuposamue 80 u  1O.
OcoOeHHOCTH BaKyyMHOW pektudukanuu Boabl. OnpeneneHue
ONTHUMAJBHOTO naBieHus. lIpuMeHeHHe peKTU(UKALMK BOABI B
MPOU3BOACTBE TspKenokucaopoaHoi Boasl (H2180). Ocobennoctu
KOHIIEHTpHpOBaHus uzoronos %0 u 70.
HuskoremrepaTypHass peKTU(DHUKALHSL. Huskoremneparypras
pextudukammss CO ¢
LeNblo KOHLEHTPUPOBAHMA H30TOmOB yrepoma 2C u BC.
OmHOKpaTHBIN KO3 ppuIeHT pazneneHus, peaxuus
TOMOMOJIEKYIsIpHOTO oOMeHa B Monekyine CO u ee BIHMsSHHE Ha
mpolecc  paslelieHHs, THAPONMHAMHKA WM MaccOoOOMeH.
Oco0EHHOCTH TOATOTOBKU CHIPbS M KOHTPONb €ro KayecTBa.
Crioco0OBI TOCTPOCHHUS cXeM peKTuUKanmu. PexTudukarms MetaHa
Kak croco0 pasZieneHus] U30TOIOB yriepona. [Ipon3BoacTBEHHbIE
YCTaHOBKH.  Pa3geneHue HM30TONOB  a30Ta M KUCIOpona
pextudurammeii NO: wm3oromonorn, Kod(hGUIMEHT pa3AeicHus,
OCOOCGHHOCTH  TMOATOTOBKM  CBIpbS M PONb  PEaKIuH
muctiporoprrorrpoBanns NO. YV cIoBus pearn3aliiy mporecca mpu
KOHIIEHTpUpOoBaHuu u3otonos azora *N, N u xucnopona 20.
TIpouecc oxHOBpeMeHHOro nonydenus Tpex uzoronos (°N, YO u
180)-
Paznenenne n3oronos 60opa pekTuduKanmeii TpexpToprucToro 6opa.
Koappunment paspenennsi, maccooOMeEH, YCIOBHS IIpoIecca,
BJIMsHUE AaBieHus. [IpakTuueckoe mpuMeHeHHe.
5.2. PasjencHue W30TONOB METOIOM XWUMHYECKOTO H30TOMHOTO
obMeHa.
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Oco0OCHHOCTH ~ METOJa  XMMHYECKOTO  HM30TOITHOro  oOMeHa.
OddexTuBHBIN K03DGUITHCHT pa3AeiIcHUS U CIIOCOOBI BO3ICHCTBUSL
Ha HEro ¢ Lenbi yBennueHus. Mexda3Hblid U30TOMHBIA 0OMEH H
MyTH ero MHTeHcupukauy. OopaiieHre NOTOKOB IPH XUMUYECKOM
H30TOITHOM OOMeHe: 0COOCHHOCTH, THIIBI TIPOLIECCOB, TPEOOBAHHUS K
NONTHOTE, HCTOYHHKH  M30TONHOrO  pa30aBieHus.  3ajgadu
AQHAJMTUYECKOTO KOHTPOJISL.

Pa3jeneHne W30TOMOB  METOAOM  XMMHYECKOTO  HM30TOIHOTO
oOMeHa B cHcTeMax

COKHKOCTD — Ta3»:

PaznenieHne M30TOMOB yriiepoja METOJOM XHMHYECKOro oOMeHa
st Ipon3Bo/CcTBa 2C: OCHOBHBIE pabovKe CUCTEMBI, PABHOBECHE
KWHETHKA M30TOITHOr0 0OMEHa, MacCOOOMEH, 00paleHne TOTOKOB,
ONTHUMAJIbHBIC YCJOBHS MPOBEACHUS MpoIecca  pasieNeHHs.
OcobenHocTH kapbamaTHOro criocoba pa3zeneHus U30TOIOB.
Konuentpupopanue  °N.  OcHOBHbIE  paboyde  CHCTEMBI.
AmMMMa4HBI crioco0 paszeneHus wu3orornoB azora. dazoBoe u
M30TONHOE paBHOBecue. MaccooOmeH. OOpaliieHrue MOTOKOB U €ro
ocobenHocTH. KackanHble CxeMbl KoOHLeHTpupoBaHus °N u
orpaHuMveHus crocoba. Pasnenenne M30TONOB a30Ta B CHCTEME
OKCHIBI a30Ta — a30THas Kkucjora. OcobeHHOCTH (Hha30BOroO
paBHOBecHs. OIHOKpaTHBI W30TONHBIA 3(PQEKT: KOHCTaHTa
paBHoBecHs U 3 dexTuBHBIN KO3 duIeHT pa3aenenus. CkopocTh
H MEXaHW3M M30TOMHOrO OOMEHa MEXIy OKCHIAMH a30oTa u
pacTBOpaMu a30THOM KHCIOTBI, MEK(a3HbI HM30TOMHBIA OOMEH.
OoparieHue notokoB ¢a3z: Meronsl Tainopa 1 Maxenka. Marepua
arrapaTypbl n OCHOBHBIC KOHCTPYKTHBHBIC peuicHusA.
OnTuManbHBIE YCIIOBUS Ppa3felieHUs HM30TONOB a30Ta, TEXHUKO-
9KOHOMUYECKHUE [TOKAa3aTeIH, BOIIPOCH! KOJIOTHH.

Pa3nenenue n30TONOB KUCIOPOAa METOIOM XMMHYECKOro OOMeHa:
OCHOBHBIE paboune CHCTEMBl, PABHOBECHE W KHHETHKA U30TOMHOTO
oOMeHa, MaccooOMeH, OCOOEHHOCTH OOpallleHUs] IOTOKOB,
BapUAHThl CXEMHBIX PEIIEHHH M ONTHUMAJbHBIE YCIOBHUS IpoLecca
paszeneHus.

Pa3nenenne u30TOMOB OOpa METONOM XHMHYECKOTO OOMEHa!
¢busnueckue © (QHU3MKO- XUMHYECKHUE CBOMCTBA COCAMHEHUI
TpexdropucToro 6opa, UCIOIb3yeMBIX NMPH Pa3AeiIeHUH H30TOIOB
0opa, M30TOIHOE paBHOBECHE, KMHETHKAa H30TOIHOIO OoOMEHa M
MaccooOMeH, ONTHMaJIbHBIE YCIOBHS Ipolecca pa3IeNeHus
M30TOIIOB 00Opa, BOIPOCH 3KOJIOruH. Pa3enenue n30TomoB KpeMHHs
METOJOM XUMHYECKOT0 0OMEHa JUIsl KOHLEHTPUPOBaHus 28Si.
Pa3nenenue H30TONOB METOAOM XMMHYECKOTO H30TOIMHOI'0 OOMEHa
B CHCTeMax

«OKHAKOCTh — TBepzas (asa». PasneneHwe H30TONOB METOIOM
HOHHOro OOMEHa: paBHOBECHE M KHHETHKAa IPOLECCOB HOHHOTO
M30TONHOTO OOMEHa TpH pa3lelieHHH H30TONOB a30Ta W Oopa.
OCoOEHHOCTH TPOTUBOTOYHOTO peXHMa M OOpAaIIeHHs IOTOKOB.
IIpakTryeckuil ONbIT.

5.3. Pasjenenue u30TONOB Bojtopoaa

Pa3neneHne W30TOMOB  BOAOpONA METOIOM  PEKTHU(GUKAIUH.
[lpumeHeHne peKTH(HKAIMK BOABI HA CTagud KOHEYHOrO
KOHIICHTPUPOBAHUS TPH ToNydeHHH Tspkenod Bomsl (D20).
KonmentpupoBanme — gefitepuss  pekTudukanpeii  aMMHaka.
Koaddumment pasmeneHuss H30TONOB BOAOPOAAa U YCIOBHUSA
mporecca  pasleieHHs.  PasjeneHne  M30TONOB — BOJOpOAA
pexTudukammeii amMMuaka. YCIOBHS TPOBEACHUS MpoIecca,
OTHOKPATHBIA W30TOIMHEIN (P (EKT, COBPEMEHHAsI POIb IIPOIIEcCca.
HuskoremmnieparypHast pekTudukauus Bomopona. Koadduiment
pasneneHns H30TOTIOB BOAOPOAa U OCOOCHHOCTH paboueii CHCTEMEL.
VcTOYHMKH CBIPBS 1 0COOCHHOCTH OYHUCTKH BOIOPO/IA OT IIPHMECEH.
Beigenenne neidTepuss pekTUduUKanMeld BOAOpOJa Ha  CTaaud
HavyalbHOTO KOHLICHTPUPOBAaHUs. BriieneHue neitepus n3 a3o0THO-
BOJOPOJHOM CMECH.
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Paznenenne M30TONOB BOAOPOJAa METOOM XHMHYECKOrO OOMEHa.
Cucrema «Boma- BoZopoa». PaBHOBecHe M KMHETHKAa W30TOITHOTO
obomena. Karammzatoper mis mapodasHoro u xuIKO(ha3HOTO
M30TONMHOrO oOMeHa. MaccooOmeH. BapumanTel oprann3anmn
mpouecca pasneneHus. OcoOeHHOCTH  OOpalleHHs IOTOKOB.
Hcnonp3oBanue »IeKTposiM3a BOABI Ui OOpalleHHs MOTOKOB.
[IpakTHueckue mpUMEHEHHE CUCTEMBl. PazjeneHne H30TOIOB
BOJIOpOJIa METOJIOM XMMHUYECKOTO M30TOINHOTO OOMEHa B CHCTEME
<OKUIIKUI aMMHUaK — BoZopo». Pa3oBoe 1 N30TOITHOE PAaBHOBECHE B
cucreme. Kunernka nmzoronHoro oomena. Katannuzatopsl. YciaoBus
NpoBe/IeHMs Mporecca paznenenus. Cxema 3aBoga B Masunrapoe.
Porns dazoBoro oomeHa. [Ipon3BOICTBCHHBIC YCTaHOBKH.
JIByxTeMnepaTypHbIii CIioco0 pas/ielieHns] W30TOIOB BOAOPOAA.
[TpennocbuIKKM ¥ BOSMOKHOCTH OpTaHU3AIMH MPOLIecca pa3/IesIeHuUs
W30TOIOB JIBYXTEMIIEpaTypHbIM CIOCOOOM. Bapuantst
TEeXHONOruueckux cxeM. CrerneHp W3BJIEYEHHsS HM30TOIOB B
YCTaHOBKax, paboTarolmux ¢ OTOOpOM IEPBOrO W BTOPOrO poja.
OOmiasi Mojenb CTallMOHAPHOTO COCTOSHHUSI JIBYX COBMECTHO
paboTarouMX KOJIOHH. 3aBUCHMOCTBb CTENEHU pasJeieHusl oT
COOTHOIIICHHSI TOTOKOB ¥ COOTHOIIEHHUS BEICOT IOpSTYE U XOJIOTHOM
K0J0HH. ONTHMaIbHOE COOTHOIIEHHE TIOTOKOB. BpeMst HakormieHus
B JBYXTEMIIEPATYPHBIX YCTaHOBKaX. Ocobennoctu
JIBYXTEMIIEPATYPHBIX KAacKaJl0B. JIByxTemnepaTypHblii
CEpOBOJIOPOMIHBIN CcrIOCOO MoNyueHus: TshKenoil Boasl. DazoBoe U
H30TOINHOE€ PABHOBECHEC, OINTHUMAJIBbHBIC YCIOBUS TIPOBEACHUA
rpoliecca KOHLEHTPUPOBAHUS JAEUTepUs, KMHETUKAa U MEXaHU3M
M30TOMHOr0 0O0MEeHa BOoAopoja. MaTepHuanoBequeckue BOIPOCHl U
pekymneparys Termna. TexHUK0-3KOHOMUYECKHUE IT0Ka3aTellu 3aBOJI0B
O  TPOU3BOACTBY  TSDKEIOH  BOABl  JABYXTEMIIEPATypHBIM
CEPOBOJIOPOIHEIM CIIOCOOOM.

Conep:xaHue 3aHSATHII CEMMHAPCKOT0 THUIIA

HaumenoBaHue TeM (pa3esoB)

Tun Coz[epma}me 3aHSATHI CEMHUHAPCKOIro TUIa

Beenenue B TEXHOJIOTUIO
MaTepHaJIoB COBPEMEHHOM
SHEPreTUKU

I13 | OcobeHHOCTH KOHCTPYKIIMU OCHOBHBIX TUIIOB SDY.

JIP OcobeHHOCTH TexHONMOTHM pasnuusbix craaumit  SATLI
Hemsmmecss  MaTepwaibl, WX  sIepHO-(QU3NUYECKHUE,
(bu3HYecKre U XMMUYECKHE CBOMCTBA.

Buonornueckas 3ammra. OCOOEHHOCTH KOHCTPYKIIMU
TB3JIoB a7t pa3HBIX TUIIOB aTOMHBIX PEaKTOPOB.
DuznvecKre OCHOBBI U OCOOEHHOCTH METOJI0B Pa3/Ie/ICHUs
n30TOnOB. OCOOEHHOCTH KOHCTPYKTHBHOT'O HCIIONHEHHS
aKTHBHOM 30Ha M 30HBI BOCIPOW3BOJCTBA PEAKTOPOB Ha
OBICTPBIX HEUTPOHAX.

Ocob6erHocTr MeTonoB obpamenus ¢ PAO.

OCHOBHBIE TIONIO)KEHM HOPMAaTHBHOM JOKyMEHTAIIWH,
perynupyrone paboTy ¢ HCTOYHUKAMH HOHH3HUPYIOIIETO
n3nydenus u oopamernne ¢ PAO.

OCHOBBI paananuoHHON
0e30macHOCTH W IPUMEHEHHE
PaIMOHYKIIUIOB U U3ITy4eHUH

113 OCHOBHBIE 33729 TO3UMETPUN

JIP OnpeneneHre TOMNIOMICHHOW JO3BI Ui TaMMa- o
PCHTTEHOBCKOTO M3JTy4dEHHUS.

OxeuBasieHTHass W d3¢pdexktuBHass mo3pl. KommexkTnBHAS
71032, €e TIPIMEHEHHE.

HozoBeie  kod(purmentsr.  OCHOBHBIC — TPHHIIHITHI
pammammoHHOM  Oe3omacHocTH. X  mpuMeHeHHe B
Pa3IUYIHBIX CITyJasX.

Kareropnn o0iydaeMbIX JIMI: TEPCOHAN W HACEJICHHE.
Homyctumele  ypoBHM  oOmydeHuws. TpeboBaHust K

HepCoHay.
I'pynmel  pangmanMoHHOM ~ OMAcHOCTH M KJIACCHI
nabopartopuii.
PagnarmonHbIil KOHTpONE B aboparopuu. Jlo3umeTrpust B
nabopaTopum.
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Kareropnu panuanimoHHBIX 00BEKTOB. 3aluTa HACEIEHHUS,
MPOXXMBAIOIIET0 Ha TEPPUTOPHU OOBEKTOB TIIEPBOH U
BTOPOH KaTErOpHH.

OrpannueHne OOJydeHHs HAacelleHHsT OT TEXHOTCHHBIX H
MPUPOIHBIX HCTOYHUKOB. TpeOoBaHuMs K MUTHEBOM BOJIE.
TepMHHONOTHSI U PHEPTeTHYECKUI CIEKTP BHIOMBAEMBIX
JJIEKTPOHOB.

Bo30y>K/1eHHbIE YacTHUIIB], pacueT paJAnaliOHHOT O BBIXO/A.
ConbBaTUPOBAaHHBIA  DJIEKTPOH,  pacyeT  HPOIYKTOB
paguonusa.

[ToBeneHue >1eKTPOHOB B BOMHBIX pacTBopax. Paauomnms.
Pagnonus Bombl 1 BOMHBIX paCTBOPOB.

Pagnonus opraHM4ecKuX BEIECTB.

XUMHYECKHE IO3UMETPbl — XapaKTePHCTHKH, O0JacTH
MPUMEHEHHSI.

Ocobennoctu go3umerpa Opukke.

Krnaccudukanms >kukux 1 TBEpAbIX OTXOI0B.

[lpaBuna obpamennss ¢ PAO B maboparopuu.
Konnummonuposanue PAO.

XuMHUecKass TEXHOJIOIUs peaAKuxX
OJICMCHTOB

I13

JIP

H3meHeHrne MUPOBOTO PHEPTETHYECKOro OaaHca.
[MonsiTus: MuHepad, pyna, Mmectopoxaenue. Koaddumnmenr
KOHIICHTPHUPOBAHWA B MECTOPOXKIACHUU.

3amauu mporiecca U3MeNbYeHUs. ATmapaThl U3MENIbUeHUsI.
3amaun  mporecca  oboramieHuss  pya.  llonsTwme:
MHWHUMAJIbHasA KOHIECHTpaluus ICHHOTO KOMIIOHCHTA. BI/IJII)I
oborareHus.

CsolicTBa JIATUA, ONpCACIAroIMne €ro IMNpUMEHCHUC B
ANICPHBIX U HESAEPHBIX 00IACTAX.

Penko3eMernbHble AJIEMEHTBI — pacIIUpeHne o0JacTed nx
MPUMEHEHHS.

OCHOBBI METOIOB PAcTBOPEHUS] M BbINIEIAUYUBAHUS JUIS
nepepabOTKH PYAHBIX KOHLIEHTPATOB.

[lpyHIMNUANBHBIE  CXEMBI  PA3lOXKEHHs  PYIHBIX
KOHIIEHTpaToB crekanueM ¢ CaO.

[lpyHIMNUANBHBIE  CXEMBl  XJIOPUPOBAHUS  PYIHBIX
KOHIICHTPATOB.

[IpuHNMNManbHBIE  CXEMBI  HEpPEepabOTKH  JUTHEBBIX,
OEpWIIIMEBBIX W PEIKO3EMENbHBIX KOHIICHTPAaTOB C
UCIIOJIb30BaHUEM CEPHOM KHUCIIOTBI.

[IpuHIMNMAnbHBIE ~ CXEMBl  PA3JIOKEHHS  ILHUPKOHA,
KOTyMOHWTa ¥ TaHTAIUTa CIUIABJICHHEM C EIKUMH
IIEI0YaMH.

[IprHOIMNMANBHBIE ~ CXEMBI  PA3JIOKEHHA  IUPKOHA,
KOITyMOUTa U TaHTAJINTa METOIOM (PTOPHUPOBAHIISL.
TpeOoBaHMS K YHCTOTE€ PEAKHX METAJIOB B SACPHOM
SHEPreTHUKE.

HelitpoHHbie Aabl.

OcoOeHHOCTH TIPOIIECCOB OCAXKICHHUS M KPHUCTAIIIH3AIINY,
METOJBI TOCTIKEHUS TIEPECHIILICHNS.

AddrHakHBIE TIPOIIECCHI B TEXHOOTH PEIKUX AIIEMEHTOB
(TEeXHOIIOTHIECKUE CXEMBI).

Merannorepmusi. JRIZ1E001200081 BBIOOpa MeTajuia-
BOCCTAHOBHUTEIS M CIIOCOOBI OYMCTKH BOCCTAHABIMBAEMOTO
COETMHEHUSL.

DONEeKTPONIM3 paciulaBOB KaK METOA TMONYYEHUS PEIKHX
METaJIOB (TEXHOJIOTMUECKHUE CXEMBI).

HNomuaaoe paduHIpOBaHHE, TTOPOIIKOBAasi METAJUTYpPTHs 1
TUIABKA PEJKMX METAJUIOB — IIPOMBIIUICHHAs! OpTraHU3aIHs
TPOIIECCOB

TexHomorust 0co00 YHUCTHIX BE€IICCTB

113

JIP

Pacuer koadunmenta paseneHusi XUMHIECKOT0 METOa
OYHMCTKH OT TPHMECH JUI CIydash pPaBeHCTBA EIUHUIEC
CTEXHOMETPHYECKHX  KO3((HUINEHTOB  OCHOBHOH W
TapaJuIebHON XMMHUYEeCKuX peakuuil. PazpaboTka cxeMsl
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TpaHCIIOpTa BEIIECTB B Mpoleccax OYHCTKH BEIIECTBa
XHUMHYECKHMH TPAHCIIOPTHBIMH PEAKIHSIMH.

Pacuer koapurmienTa pasneneHust B CUCTEME KUIKOCTh -
map B 00JaCTH MHKPOKOHLCHTPALMKA TMPUMECH O
PaBHOBECHBIM JIAHHBIM B 00JIACTH CPEIHUX KOHIICHTpPAIIHIL.
HUcnonb3oBanue ypaBHenust Ban- Jlaapa Tpetbero nopsijika.
Vpauenue Kanunrepra —/[pBuca.

Meton Kapncona — Kombopna. Pacuer kosdduimenta
paszeneHrss B CUCTEME JKUIIKOCTh - Map MO 3aBHCHMOCTH
o01ee naBiieHne apoBoil asbl OT cocTaBa JKUAKON a3kl
IPH IOCTOSTHHOM TeMIepaType.

Pacuer koapunmienTa pasneneHust B CUCTEME JKUIKOCTh -
nap Mo 3aBUCUMOCTH TEMIIEPATYPhI KUIICHUS PACTBOPA MPH
TIOCTOSIHHOM OOIIEM JIaBJIEHHH OT COCTaBa YKUAKOH (ha3bl.
Pacyer mporecca peKTH(HUKALTUH B obJacTu
MUKPOKOHIICHTPAIIUA NPHUMECH C YY4eTOM MOCTOSHHOIO
3arpsi3HEHHsI U3 BHEIIIHEH Cpe/Ibl.

Pacuer momroca ancopOuuy, AMHAMUYECKOW aKTUBHOCTH
CIIos a/IcOpOeHTA 10 N30TUIAHE.

Pacuer BHEIHEAN(Y3HOHHOTO kod¢dureHTa
MacCOOTIa4yH U BBICOTHI HEPaOOTAIOLIEro cJIosl afcopOeHTa
B TIpoleccax TTyOOKOH OYMCTKH BEUIECTB, B TOM YHCIE —
TIOJT 1aBJICHHEM.

OrneHnka BiusiHUA Ha Ko3(duUIMEHT pa3jeneHus HOHHOTO
oOMeHa TakMx  TapaMeTpOB  KaK:  KOHIICHTpAIUS
MUKPOIIPUMECH; Pa3Mep U 3apsizi THAPATUPOBAHHBIX HOHOB.
Pacuer ko3¢ duIirieHTa pa3aeiacHus il CUCTEMbI PacIuIaB
— TBEpAOE BEUIECTBO MO JAaHHBIM DKCIIEPUMEHTa IO
HOpPMAaJIbHOM HalpaBJICHHOW KPUCTAJIIM3ALIMU.

Pacuer KOHIIGHTPAIIMOHHOTO MPOQUIIS PUMECH B CIUTKE
MOCJIe OJJHOKPATHOI'O IPOXOJa PACIUIABICHHOW 30HBI MO
ciutky.  OneHka HEoOXOIMMOro 4YHCiIa — [POXOZOB
pacIuiaBICHHOW 30HBI 110 00pa3iy IS MOJTYYEHHS HY)KHOU
TTyOMHBI OYHCTKH.

TexHomorus u30TONoB

I13

JIP

Pacuer koadduupenta  paznmenenus  (oOorarieHus)
M30TONOB BOJOPOAA M KHCIOpOAa HPH PEeKTHHUKALIHU
Bompl. OmperneneHne CTENEHHd pas3leleHHs M CTEeleHH
U3BJICUCHNS 10 JaHHBIM pabOTBl COOTBETCTBYIOIIHX
YCTaHOBOK. Pacuer ONITUMAJIbHBIX YCIIOBUM
PEeKTU(QHKALIUH.

Pacuer kodp¢uumenta pasgeneHus  (oOoraieHus)
M30TONOB  JIETKMX OJJIEMEHTOB IIPH  pPeKTU(HKaLUH,
omnpelelieHNe 4YHClIa CTYNeHEH pa3ielieHus, CTeleHH

COKpAIICHHA TIOTOKOB, IUIOTHOCTH OpOIICHNS,
THPABINYECKOTO COIMPOTUBIICHHS, YAEIBHOIO 0TOOpa |
pacxoza XJIalareHra o JAHHBIM paboTsI

IPOM3BOJICTBEHHBIX YCTaHOBOK.
Pacuer  »ddexTuBHBIX  3HaYeHWH KO3 UIHEHTa
paznenenns (oboramenns). Onpenenenne BOTC, UTCP u
BPEMEHH pEaKkCallid YCTAaHOBOK, a TaKKe IOTOKOB
paboumx BeIIeCTB, HCXOAS W3 3aa4d H30TOIHOrO
paszeneHus, pasHbIX CXEeM pa3lelUTENbHBIX YCTAHOBOK H
MaJIOCTH 3HAYEeHUH OJHOKPATHOTO U30TONMHOTO 3 dekra.
Pacuer momycTHMBIX MOTEph LENEBOrO HM30TONA W €ro
OCTaTOYHOW KOHIEHTPALMHK JUIS IPOIECCOB XUMHYECKOTO
W30TOITHOTO OOMEHa.

Pacder moTOKOB peareHTOB Ha oOpalleHHe MOTOKOB (a3
JUISL Pa3IMYHBIX TPOIECCOB XHMHYECKOrO HM30TOMHOTO
oOmMeHa.

Yyer B3ammHOro 3axBata (a3 TpPH  ONpeAeNeHHH
a¢dextuBHOrOo K03 PuUIeHTa pa3AeneHus H30TOIOB
BOJIOPOJIa METOIOM XMMOOMEHa.
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Pacuer 1oTOKOB pa6oq1/1x BCILIECCTB npu  BBICOKHX
3HAYCHUAX OIHOKPATHOI'O 3(1)(1)6KT3 pasaciicHus.
OnpeneneHI/Ie ONTUMANbHBIX 3HAYEHUHl COOTHOIIECHUS
MTOTOKOB (ha3.
ConepxxaHue cCaMOCTOSATEIbHOM padoThI
Ne .
a/n HaumeHoBanue TeM (pa3aenoB) Coaep:xanue caMOCTOATEJIbHOUH PadoThI
1. BBeZ[eHI/Ie B TEXHOJIOT'UIO HOBTOpeHI/Ie JICKIIMOHHOI'O MaTepuasia. HOI[I‘OTOBKa K 3aHATUAM
MaTepuajioB COBpeMeHHOﬁ CEMHHAPCKOro Tuiia
OHCPICTUKHU
2. OCHOBBI paI[I/IaHPIOHHOﬁ HOBTOpeHI/Ie JICKIIMOHHOI'O MaTepuasia. HOI[I‘OTOBKa K 3aHATUAM
6830HaCHOCTI/I u MMPUMCHCHHUC CEMHHAPCKOro Tuiia
PaJUOHYKJIUJOB U M3JTy4EeHU N
3. XuMuuyeckass TEXHOJIOTHI PEAKUX HOBTOpeHI/Ie JICKIITMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATUAM
B3JICMCHTOB CEMHMHAPCKOI'o TUIIa
4, Texnonorus OCO6O YUCTBIX HOBTOpeHI/Ie JICKIIMOHHOI'0O MaTepuasia. HO}:[FOTOBKa K 3aHATUAM
BCUICCTB CEMHMHAPCKOI'o TUIIa
5. TexHoMIOrHUs U30TOIIOB HOBTOpeHI/Ie JICKIITMOHHOI'O Marepuasia. HOI[FOTOBKa K 3aHATUAM
CEMHMHAPCKOI'o TUIIa

3. OueHoYHbIE MaTepUaJbl [Jis TPOBEAEHUS] TEKYUIero KOHTPOJISL YCHeBAeMOCTH M
NPOMEKYTOYHOM aTTeCTALMH 00y4YaIOIIUXCS N0 JUCHUIIUHE (MOYJII0)

[lo mucuunnuae (MOIYNIO) TPETyCMOTPEHBI CIEAYIOLIME BHUIbl KOHTPOJSI KadyecTBa

OCBOCHUS:

TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH;
MPOMEXKYTOYHAS aTTECTAIMS OOYyJArOIIHUXCS TT0 JUCITUTUTHHE (MO/TYITIO).

3.1. OueHoyHble MaTepHaabl ISl TNPOBeleHUs] TeKyllell aTTecTallud MO JAWUCHMILIMHE

(MoayJ110)

Ne | KonTposmpyembie TeMbl (pa3aesibl) HanmeHnoBaHue OLIEHOYHOI0 Cpe/icTBa
n/n

1. | Beemenne B TEXHOJOTMIO MartepuajoB coBpeMmeHHOH | KonTponmpHas pabora

9HEPIeTHKH

2. | OcHoBBI pajuanyoHHON Oe3onmacHocTH W npuMeHeHue | KontponbHas pabora
PaIMOHYKINIOB M U3ITy4eHHH

3. | Xummuyeckas TEXHOJIOTUS PEAKHUX JJIEMEHTOB Kontponsnas padora

4. | TexHonorusi 0co00 YHUCTHIX BEUIECTB Kontponsnas pabora

5. | TexHonorust H30TOIOB Kontponsnas pabora

3.1.1 TunoBble KOHTPOJIbHBIE 3aJaHUSI WJINM UHbIE MAaTepPHaJIbl, He0OX0AUMBbIE JJIsl OLeHKH
3HAHM, yMeHHNH, HABBIKOB M (HJIH) ONBITA IeATEJbHOCTH B NpoIecce TeKYIero KOHTPOJIsI

yCcneBaeMocTH
KonTpoabHblii pabdoTa
Pazpen 1
KontpoJsbHas padora Ne 1
1. Pa3BuTHe LMBMIM3ALMYU U NOTPEOHOCTH YEJIOBEUECTBA B SHEPTUU.
2. Poct HaposmoHaceneHuss 3eMild M IPOTHO3 SHEPronoTpeOIeHUs KaXKIbIM HKUTEIEM
IIJIAHETHI.
3. 3amacel OpraHudeckoro ToruiMBa. IIporHo3 NPOAOIKUTENBHOCTH HCHOJIB30BAHUS
OPraHUYeCKOro TOIUIMBA B YHEPIETUYECKUX YCTAHOBKAX.
4. TennoBas 3JEKTPOIHEPIeTUKA U €€ BO3ACUCTBIE HA OKPYXKAIOLIYIO CPELy.
5. BO3MOXHOCTb  HCIOJB30BaHMA  AJBTEPHATUBHBIX  HCTOYHMKOB: COJIHEYHOH,
re0TEpPMalIbHOM, SJHEPIUU IPUIIMBOB U OTJIMBOB, BETPOBOM YHEPIUU.
6. Jensmmuecs BemiecTBa. BuICTpble, MPOMEXYTOUHBIE U MeJUIEHHbIE HEHTPOHBI. SnepHbIe
peakuy Ha MEJUIEHHBIX HEHTPOHAX.
7. CaoiicTBa ypaHa.
8. SlnepHblii TOJIMBHBIN LIUKII C PEAKTOPAaMH Ha TEIUIOBBIX HEHTpPOHAX.
9. SnepHblii TOMIMBHBIN LUKII C PEAKTOPOM Ha OBICTPBIX HEUTPOHAX.

10. OTKpLITLII/I n BaMKHyTBII/I AACPHBIC TOIIJIMBHBIC TUKJIBI.

18



11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.
23.

3anacel ypaHa.

ATOMHBIE AJIEKTPOCTAHLIUHU C PEAKTOPaMU C BOJIOM M0/ JaBICHUEM.
ATOMHBIE AJIEKTPOCTAHLIUHU C KUISIIUMU PEAKTOPAMH.

ATOMHBIE JIEKTPOCTAHLIUYU C PEAKTOPAMH Ha OBICTPBIX HEHTPOHAX.
TuIbl TEpMOSIEPHBIX PEAKIU.

Bo3znelicTBre HavaabHOIO 3Tana s€pHOr0 TOIJIMBHOTO LIMKIIA HA OKPYXKAIOUIYIO Cpeay.
CpaBHeHue ¢ 100bIueil OpraHnyeCcKoro TOIIMBA.

Juddy3noHHbI METO] pa3feNeHus H30TONIOB ypaHa.

LenTpoOexxHbIi METO ] pa3AeieHNus H30TOTIOB.

JlazepHblil METOA pa3aeieHus H30TOMOB.

AxTuBHas 30Ha peakTopa, TpedoBanus k TBOJlam u T.B.C.
Bo3nelicTBre paluOXUMHAYECKUX IPEANPUATHAN Ha OKPYKAIOIIYIO CPEY.
[TosrydeHne YMCThIX COEAMHEHU TPUPOJHOTO YpaHa.

[TonzemHOE BBIIIEIIAYNBAHKE.

KonTpoabnas padora Ne 2

RBRBOoNoR~LONE

12.
13.

14.
15.

16.
17.
18.

0.
1.

KoHCcTpyKIImOHHBIE peakTOpHBIE MaTepUalibl, TPEOOBAHUS K HUM.

OcHoBHbI€ AP HEKTHI B3aUMOICHCTBUS U3TYUCHUN ¢ PEAKTOPHBIMU MaTepUaIaMH.
Pannannonnbie siBneHus, kiaccuduraius 1eeKToB KPUCTALIOB.

CanvrapHble IpaBuia NpOEKTUPOBaHUA 1 kcruryatanuu ADC.

PangnoakTuBHBIE 3arpsA3HEeHNs BO3AYITHOM 1 BOIHOM cpeabsl ADC.

OO6yyeHue HaCEICHUS €CTECTBEHHBIMU paaroHyKIuaamMu. [Ipobnema pamona.
Konnenms 6ecioporoBoit TMHEHHOM 3aBUCUMOCTH 103a-2(PQEKT.

TermmoBoe 3arpsizHeHue BogoeMoB oT ADC.

DKOJIOTHYECKHUE TIPOOIIEMBI SIEPHOUN SHEPTETHKHU.

KpynHeitimue aBapyu B aTOMHOM SHEPTETUKE, UX MPUYUHBI U MOCIIECICTBUA.
AnbTepHaTHUBHBIE TEXHUYECKHE CHCTEMbI, MOBBIIIAIONIME O€30MacHOCTh aTOMHOM
sHEepreTuku Ha npumepe peakropa ACT-500.

OcHOBHbBIE IPUHLHUIIBL, UCHIOJIb3YEMbIE JJIS1 TOBBIIIEHHS] 0€30IaCHOCTH PEAKTOPOB.
MAT'ATD — MexayHapoAHOE areHTCTBO IO aTOMHOW SHEPrMU — OCHOBHBIC 3aJa4ydl U
MIPUHIIUIIBI PaOOTHI.

MKP3, HKJIAP — nienu v mpuHIUTIB paOOTHI.

CpaBuenue >pQexToB BO3ACUCTBUS HA OKPYKAIOIIYIO Cpely SAEPHOTO U YroJIbHOTO
TOTUIMBHBIX ITUKJIOB.

Konueniums pa3Butus siaepHoii s3HepreTuky B Poccuiickoit denepanum.

ABapus Ha UepHoObUIbCKOW ADC. OCHOBHBIC UTOTH U BBIBOJIBI.

MesxnyHapoaHble KOHBEHIMH U JIOTOBOp 0 HEPACHPOCTPAHEHUU SAEPHOTO OPYKHUS.

KonTtpoabHas padora Ne 3

1.

2.

©No O

«HopMmbl pamuanmoHHO#M Oe3omacHocTH». VX Ha3HadyeHWE, OCHOBHBIC TaONMIBI U
MPUMEHEHHUE.

ATOMHass 3HepreTdka W TMpobjeMa paguoaKTUBHBIX OTXOJ0B. IIpoOiembl OXpaHbI
OKpYXaroLlEen Cpebl.

BsaumoneiicTBue 6eTa-4acTuIl U AJIEKTPOHOB C BEHIECTBOM. Pa3nuums mo cpaBHEHHIO C
TSKEIBIMHM YaCTUIIAMM.

B3aumoneicTBuE  MOHM3UPYIOLIETO  U3JIYYEHHsT C  BEHIECTBOM. | E€pMHMHOJIOTHUSA:
KOPIYCKYIIpHOE U3Ny4deHHe, (OTOHHOE, raMMa-u3JIy4eHHe, PEHTT€HOBCKOE, MOTOK
YacTHll, IJIOTHOCTh MOTOKA, (DIFOEHC U T.JI.

B3anmoneicTBue HEUTPOHOB € BELECTBOM. TepManu3anust HeUTpoHOB. I IpoToHbI OTHAYN.
B3anmMojielicTBre TSKENMBbIX 3apsyKEHHBIX YaCTHI] C BEUIECTBOM. YpaBHeHUE bere.
Bzaumopneiicteue ¢potoHoB ¢ BemiectBoM. Doto-3ddext u Komnron-addexr.
lamma-u3nyuenue. DPPEeKTUBHOCTh PETUCTpAllK (POTOHOB OT WX PHEPTUHU U MaTepuana
JIETEKTOPA.

JleficTBHE€ MOHM3UPYIOLIETO U3JIyYeHHS Ha YeJIOBEKA. 3aauu JO3UMETPHUU.
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10.
11.
12.
13.
14.

15.

16.
17.

18.
19.

20.
21.
22.
23.
24,

25.
26.

27.
28.

29.
30.
31.

32.
33.

34.
35.

EcrectBennsle u uckyccTBeHHbIE paanonykauas! (PH) B okpyxkatoieit cpene.
Kareropuu o6irygaempix ui. OCHOBHBIE TPEAEIBI 103 115l HOPMAJIBHBIX YCIOBHIMA.
Kpurnueckas rpynmna HaceJeHHUs.

Kepwma. [Tonsitue 06 31eKTpoHHOM paBHOBecuu. EnnHuma Kepmbl.

Kepma-niocrossHHass U ramMmma-nocTosiHHas. Pacuer MmorjioumeHHOM A03bl OT TOYEYHOIO
raMMa-uCTOYHHKA.

JluHeiiHas mepenadya SHEPTUM M OTHOCHUTEIbHAs Owonorudeckas 3(PQPEKTHBHOCTb.
OKBUBaJEHTHas /033, €€ eAUHULbI. Pacder 3KBHUBAJEHTHOM J03bl JUI CMEIIAHHOTO
U3ITy4eHUS.

Maccossie k03(ppumeHTHI 0CIabIeHus U TOTJIOMICHUS TOTOKA (POTOHOB.
Mexaynapoanas komuccus o paauoioruyeckoit 3amure (MKP3) u Hayunsiit Komuter
no aevictButo aromuoi panuanuu (HKJIAP OOH).

OO6pa3oBaHue BTOPUYHBIX MEKTPOHOB. CTpyKTypa TpekoB. IlInmops! u 61008I.

OcHOBHBIE TIOHATHSI XUMHH BBICOKHX dHEPTUi. TepMUHOIOTHS. DIEKTPOHHAS aKTHUBAIIUS,
BO30OYXKJICHHbIE MOJIEKYJbl, HOHBI, paJHUKaibl, IOIJIOIIEHHAas [03a, paJualloOHHO-
XUMUYECKHE BBIXO/IbI, paIMAllUOHHASI YYBCTBUTEIHLHOCTh M CTOMKOCTb.

OcHOBHBIE TPUHITUIBI PAAHAITIOHHON 0€30TTaCHOCTH.

OTKpBITBIE U 3aKPBITHIE UCTOYHUKHU U3TyYCHUSI.

[Tnanupyemoe noBbIIIEHHOE O0IydeHre. Y CIIOBUS: HEOOXOAUMOCTh CITACEHUS JIFOCH.
ITornomennas no3a, ee € TMHAIIEL.

[Tonatue «pammanmonHasi Oe3omacHOCTBY. DenepanbHblid 3aK0H «O paguaMOHHON
6e3omacHocTH HaceneHus» Ne 3-O3 ot 09.01.96 .

[Tonsarue o pangunonmsze. OO6pa3oBaHUe MPOIYKTOB paaroin3a. X KoHIIeHTpaIuu.

[IpoGer 3apspKEHHBIX YacTHIl B BELIECTBE. 3aBUCHUMOCTh MPOOEra OT SHEPruM YacTHUI] U
3apsija YacTHII.

Panuanyionsslil poH U BKJIaA B HEr0 pa3InYHbIX COCTABIISIIOIINX.

Croxactuueckue u comaruyeckue 3¢Qpdextsl. becroporoBas KOHIENIMS 3aBUCUMOCTH
pHUCKa OT BeTMYUHBI 103b1. KoaddutimenTs pucka.

TkaneskBUBaneHTHbIE JO3UMETPHL. X mpumenenue. [lorpenrHocts onpeaeneHus 10361
Topmo3zHas cioco6HOCTh cpeasl u JIIID. JInnelinas nonuzamus.

DKCnepruMeHTaIbHBIE METOJIbI ompeseieHus: npoodera. uarpamma bparra. Cpegnuit u
AKCTPANOINPOBAHHBINA TPOOETH.

OKcno3unMoHHas J03a. PeHTren, ero SHepreTMueckue OHKBHUBaJIeHTHL. Pacuer
MOTJIOIEHHON JI03bI IO JJAHHBIM PEHTI€HOMETPA.

DKCTpanoJMpoBaHHbIH poder nekTpoHOB. Ero onpenenenue.

DddexTuBHas no3a. B3pemmuparomue ko3pGUIUSHTHI s TKAHEH 1 OpPraHoB.

Snepnas sHepreTuka. B3aummoneiicTBHE HOHU3HPYIOIIETO HU3IYYEHHUS C BEIIECTBOM.
Panuanyonnas Xxumusi, Kak 4acTh XUMUU BBICOKHUX SHEPT UM, €€ 3a1a4Hu.

KonTpouabHnas pagora Ne 4

ocourwhE

© oo N

11.

Bo30yxieHHbIe COCTOSHUS (CUHIVIETHBIE U TpUILIeTHBIE). [yt nx oOpazoBaHusl.
I'oMoreHHas cTaaus paanoJin3a BoJbl U BOJAHBIX PACTBOPOB. YPaBHEHUS HAKOILJICHUS.
Jlo3uMeTpusi TaMMa-Hu3IIydeHus B 1abopaTopuu.

Jlo30BbIe K03(pPULIMEHTDI UTd HHTaTIIMK. Pactipenenenue coeMHeHUH 10 TUIIaM.
Hcnonbs3oBaHue raMmma-clieKTpOMETPHH B J1a00paToOpUu.

KBa3ucBoOOJHbIE SJIEKTPOHBI, MOABMKHOCTh, MUrpainus. Pabora BXxoja 3J€KTpoHa B
KOHJICHCUPOBaHHYIO CPELy.

Knaccugukanus paaualiioHHBIX 00bEKTOB M0 MOTEHIIUATBHON OMACHOCTH.
KonTponeHble ypoBHU 001ydeHus. Jlo3umeTpus B 1a00paTOpUH.

Knaccer mabopatopmii.

. Ha6J'IIO,Z[aeMLIC BbIXOIbI PAIUOJIUTHYCCKUX ITPOAYKTOB. MOIIHOCTB A03bI U PaBHOBECHBIC

KOHIICHTpaluK IMPOAYKTOB paan0JIN3a.
OnpeneHeHI/Ie AKTUBHOCTHU aSPOBOHCﬁ B J'Ia60paT0pI/II/I.
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12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.
24,
25.
26.
27.
28.
29.
30.

31.

32.
33.
34.
35.

Omnpenenenne 00bEMHOM aKTUBHOCTH O€Ta- M raMMa-u3IydaTeneii.

Omnpenenenre paIuoHYKINA0B CTPOHIIUS.

Opranuzanus padoT ¢ paIuoOHYKINAaMU. 3a1a4H aIMUHUCTPALIHH.

OcHOBHBIE CaHUTapHBIE IpaBUiIa obecnieueHus paguannoHHoi 6ezomacnoctu OCIIOPB.
Oco0eHHOCTH peakluii KBa3UCBOOOIHBIX AIEKTPOHOB B HEMOJISPHBIX KUAKOCTSIX.
OreHka paaualioOHHOM OMAacCHOCTH 10 A-€.

[lonsipoHHast ¥ CTPYKTypHasi MOJIEIH COJIbBATUPOBAHHOI'O AJIEKTPOHA.

[oHsITHS «MUHUMAIIFHO 3HAYMMOM aKTUBHOCTH» U «MHUHHUMAJIBHO 3HAYUMON aKTUBHOCTH
yAENbHOW». [ pynnbl painalilMOHHOK ONTACHOCTH.

[IpaBuna ymeHbIIEHUA paAHalMOHHOW onacHOCTH. [IpaBuna JWMYHOW THUIHMEHBI B
nabopaTopuu 3 Kiacca.

[IpaBuna paguanMoOHHONW O€30MacHOCTH, HampaBiIeHHbIE Ha OOpHOY C a’pO30JSAMH U
MpeI0TBPAILAOIIIEe BO3MOXKHOCTh BEIHOCA PAJMOHYKIMJIOB 32 Mpeienbl Ja00paToOpuu.
[IpsiMO¥i M KOCBEHHBIN PaJANOIN3 COCAMHEHUN B PaCTBOPAX.

[Iytu 06pazoBaHus MOJIEKYJISPHOTO BOJIOPO/Ia IPU PaIMOJIN3€ OPraHMUYECKHUX BEIIECTB.
PaboTa ¢ 3aKpBITBIMA UCTOYHUKAMH U3ITyICHUSI.

PanuannoHHbIN KOHTPOJIBL B Ta00paToOpuu.

Panmonus ra3os.

Paanonn3 opraHn4ecKkux COeTMHEHUH.

Pacuer I1I'TI u JIOA no 1030BbIM KO3 GUIITHEHTAM.

Pacuer III'TI 1 MOA 1o 1030BbIM KOA(PPHUITUEHTAM.

Penakcanuss BO30YXIEHHBIX COCTOSIHMM: BHYTPEHHSIE M HMHTEPKOMOWHAI[MOHHAs
KOHBepcuH, piyopecueHuus u pochopecueHnns, 6e3n3aydareapHas Ae3aKTHBAIHS.
CBoboxaHbIe panuKanibl. Peaknun IIPUCOEANHEHUS, peKOMOMHAIUH u
JHMCIIPONOPIIMOHUPOBAHUS.

CrenkaHanu3anys U yJajJeHle 0TXO0/I0B.

TpeGoBanus K IEPCOHAITY.

XUMHUYECKUE peaKkIMy I'MIPOKCUIIBHOTO paIuKaa.

XUMHUYECKUE PeaKIK COJIbBATUPOBAHHOTO JIEKTPOHA.

KontpoJabHas pa6ora Ne 5

el NS =

BricokoTeMmepaTypHbIil paiioIn3 BOJBI U BOJSHOTO Tapa. Paanonn3 Kumsiei Boabl.
Hozumerp @pukke. PagnaiimoHHO-XUMUYECKUH BbIX01. JIMHEMHOCTD JO3UMETpa.
Jlo3uMeTpust TOYCUHBIX HCTOYHUKOB O€Ta-M3TydeHHUS.

Jlo30BbIe KOA(hOUIMEHTHI 711 HACEJICHUs, X 3aBHCHUMOCTD I KPUTHYECKUX TPYII OT
BO3pacra.

3anuTa HaceJIeHUs IIPU paJualliOHHON aBapuu.

3anuTa naiyeHTa B s,ACPHON MEAUIIMHE.

H3mepeHune NoTOKOB TEIUIOBBIX HEUTPOHOB.

Knaccudukanus PAO no ynenpHO# aKTUBHOCTH.

Konaunnonuposanue PAO. MaTpuiibl 111 KOHIUIIMOHUPOBAHMUSL.

. Mepbl 1o orpaHrueHuto 00IydeHHs] HaceIeHUS MPUPOTHBIMU UCTOYHUKAMU.

. MepbI Mo orpaHrueHuIo 00Ty4YeHHs HaCEJICHHs TEXHOTEHHBIMU UCTOYHUKAMHU.
. MonudunupoBannsie 103umMeTpbl Opukke.

. ObecrieueHne paaAualMOHHON O€30MaCHOCTH HACETICHHUS.

. O6pa3110BbIil ITIOKO3HBIHN J03UMeTp. Jnana3oH JMHEHHOCTH J03UMETpa.

. OrpannyeHre MEIUIIMHCKOTO OOTyYEeHHSI.

. [lepecuer nokaszanuii 1o3umerpa OpUKKe K UCCIEAYEMON CUCTEME.

. [lonaBnenue KOppo3uH KOHCTPYKIMOHHBIX MAaTEPUAJIOB U YHOCA PAaIMOAKTUBHOIO Hoja.
. [lomaBnenue 0Opa3oBaHus KHCIOPOIa B BOJHOM TEIJIOHOCUTEIIE.

. [lonsitre o «panunoaktuBHoM oTxoAe» PAO. Mcrounuku o6pazoBanus PAO.

. [Ipenensl ronosoro nocryrienus [I'TIHac s BoAbI U ALK,

. IIpenensl rogosoro nocryruienus I TInac s Boznyxa.
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22.
23.

24,
25.
26.
27.
28.

29.
30.
31.
32.

[Ipenensl 103 115 HACETIEHUS.

[Ipennoceuikn 00pazoBaHMs MPOU3BOACTBA BOJOPOJa HA OCHOBE PaaHOJIM3a BOISHOTO
napa.

PagunanimoHHbI KOHTPOJIB IPH paboTe C HACEICHUEM.

Panuonus BogHoro pactsopa ruipasuHa.

Panuonu3 BOJHOTrO TEIJIOHOCUTEINS B PA3JIMUYHBIX SHEPIE€TUUECKUX PEAKTOPaX.

Pamgmnonns BoAHBIX pacTBOPOB OOPHOI KHCIOTHI M1 aMMHAKa/BOIOPOIA.

CanuTapHble npaBuia oOpamieHust ¢ paguoakTuBHbIMU oTxonamu CIIOPO. OcHoBHbIE
paszensl.

CxnagupoBanue PAO B opranuzanuu.

CocTaBbl KPUTUYECKUX TPYIIIT HACEJICHUS.

Tpancnopruposanue PAO.

VYyeT npu 103UMETPUU BHYTPEHHETO M3ITy4EHUs peaKTOpOB (ayibda-nu3IydeHue).

3agaua
Ipumep 1. PaccunraTh NOTIIOMEHHYIO 103y B HOHOOMEHHOI cMoe coepxkaiieii 41012 Bx/kr
%0Co maxomennyo B Tedenuu roaa. CuuTarh, 4To Horiomaercsa 10% u3mydeHus.

['5[]{:_1 Lo blm 10%m )
= .[':] — " B+
2i 5272a - 'F'-” Ma'.,.rluj'. ——  PEIE 4
F e il
"’&# - 2168 2-
Fpﬁ_
Fo, L1732 Mevy
e 1 332 2-

oo 1.3325 Mev
-r_J_[.f.\L—'—I'I 0+

IMpumep 2. [Ipu pagmonuse BOJHOIO pacTBOpa BEMIECTBA C MOJIEKYIsipHOUW maccoi 112 ero
MaccoBas KoHueHTpauuss ymesnbiwiace ¢ 0,11% mo 0,09% mnpu nmormomennoit noze 1 xI'p.
Omnpenenure paaualliOHHO-XUMHYECKUN BBIXO]] PA3JIOKEHUSI TAHHOTO BEIIECTBA, €CIH INIOTHOCTh
pactBopa 1000 kr/m°.

Ipumep 3. [Ipu nenenun sapa ypana-235 npumepHo 12% Belaenstomencs SHEPrun MPUX0IUTCS
Ha MpoHUKaoIee uanydeHue (n u y). Onpenenute, Kakas Obuia Obl CKOPOCTH Pa3NIOKEHUS BOIbI
B peaktope BBOP-1000, eciu cuurtath, 4TO BCE N U Y U3JIYYCHUE TOIJIONIACTCS B PEaKTOpe, U HE
MOJABIIAIOT PAAUOIN3 BOAbI (BBIXOJ pa3JOKEHUS BOAbI B TaKUX YCIOBUSAX COCTaBUT 4,5
MoJekyi/100 3B).

Paznen 3

KonTpoabHasi padora Ne 1

RBRoOwoo~NoOk~wNE

13.
14.
15.
16.

0.
1.
12.

IIpyurHBI BO3HUKHOBEHMS THAPOMETAILTYPTUH.

[epBblil rUAPOMETAIUTYPIHUECKHIA TPOLIECC TPOMBIIIIEHHOTO MacIITaba.
CBs13p MEXly METAJUIYPrUe€i peAKUX METAIOB U TUAPOMETAIIYPrUeH.
Kakue HOBbIE r€0TEXHOJOTNYECKUE TpueMbl BaM n3BECTHBI.

TenneH My 3a11aCOB ¥ Ka4eCTBa Py PEIAKUX METAIIIOB.

OKCTpaKTUBHAs METAJLTypIHUsl.

Hcropus BOSHUKHOBEHHUS METAIUTYpTUM Ha TeppuTopuu Poccun.

Pons M.B. JIoMoHOCOBA B pa3BUTUH METAJLIYPIUH.

Pons I.11. MeHneneeBa B pa3BUTUHU YYCHHUS O PEIKUX DJIEMEHTAX.

Pons BepHanackoro B pa3BUTHU TEXHOJIOTHUU PEAKUX METAIIOB B Poccun.
IIpnynna BHUMaHMA UccienoBareneil Kk Ra.

IlepBble MHCTUTYTHI, CBSI3aHHBIE C MPOOJIEMON pEIKUX METAJIOB, 0Opa3oBaHHBIE MOCIE
1917.

Hauano noaroToBku crenuanucToB B 001acTH peikux MeTaiioB B Poccum.
e mporieccoB SKCTPAKTUBHON METAJLTYPIUH.

Hepapxus nenel 5KCTpaKTUBHON METAJLTypIUH.

CooTHollIeHHE MEXKTy UepapXuei LeNel U TEXHOJOTUYECKOU CXeMOil.
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17.
18.

19.

20.

21.
22.
23.

24,

25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54,
55.
56.
S57.
58.
59.
60.
61.

OreHka CTOMMOCTH TIpolLiecca.

Kako#i Buj TorMBa BHOCHUT HauOOJBIIMN BKJIAJ B YIOBJIETBOPEHHE SHEPTETHYECKHX
norpedHocTeit Mmupa?

Kakoil Buj TomnmBa BHOCHIJI HauOOJIBIIMI BKJIAJ B YAOBIETBOPEHUE SHEPreTHUYECKHUX
norpedHocreit mupa B 1900 r.?

OCHOBHOE IIPOTUBOPEUHE MEXKIY CTPYKTYPOH IHEPreTHUUECKUX PECYpPCOB U CTPYKTYpOM
SHEepronoTpedIeHus?

OcCHOBHOH anbTepHATUBHBIA UCTOYHUK YHEPTUU?

Kakue anpTepHaTHBHbIE HCTOYHUKH SHEPTUU (IIOMUMO COJIHEYHOMN) BBl 3HaeTe?

[lopsitox KoJMYecTBa €XKEroJHOr0 NOTPEOJCHUs] TOIJIMBA YrOJIBHOW M siAEpHOU
ANIEKTPOCTAHLMSIMHU MOIIHOCTBIO 1 MiH. KBT.

[lo kakoil craThbe pacxoJ0B Ha J00bIYYy TOIUIMBA ypaH oOecrneyrMBaeT HauOOJBIIYIO
OTHOCHUTEJIbHYIO BBITOJy [10 CPABHEHUIO C SJEPHOM.

Uto Takoe 3emHas kopa?

Uro Takoe kiapk anemenTa? Kakue Buapl KjIapKkoB 21eMeHTOB Bbl 3Haete?

TpebGoBanus kK MeTaLLy, IPUMEHSIEMOMY B KauecTBE 000JI0UYKHU TBAJIA?

[Touemy uMeHHO Zr MpUMEHSETCS B KaueCTBE KOHCTPYKLIMOHHOTO MaTepuaia B peakTopax
Ha ME€JUIEHHBIX HEUTPOHAX, KaKKe elle MeTaJlIbl cJ1abo MOTJIOMIAI0T ME/UIEHHbIE HEUTPOHBI
Y TIOYEMY OHH HE MTPUMEHSIOTCSI.

Hesinepubie o6iactu mpuMeHeHUs IIUPKOHUSI.

Hesinepuble  oOmactu mpUMeHEHHUs ypaHa.

Li - ocHOBHBIE 00JIACTH IPUMEHCHHS.

Be - ocHOBHBIE 00J1aCTH TPUMEHEHHUS.

P3M, Sc - ocHOBHBIE 0077aCTH TPUMECHEHHUSI.

V, Nb, Ta - ocHOBHBIC 001aCTH IPUMCHEHUS.

Mo, W -ocHOBHBIE 00J1aCTH IPUMEHEHHUS.

Re - ocHOBHBIE 007aCTH TPUMEHEHHUSI.

Uto Takoe MuHepan?

Buasl okpacku MuHEpanos.

Kaxkue ropubie nopoas! (o coctaBy) Bei 3Haete? [Ipumepn?

TBeprocTh MUHEPANIOB - miKajga Mooca?

I'opHbIE TOPOBI IO MPOUCXOKIACHUIO.

JleneHue ocaJOYHbIX IOPOJ 10 CII0cO0y 0Opa3oBaHuUs.

[Ipumep nepexoa nopo: ocagoyHas — MeTaMoppuuecKast.

['eoTepMuueckuii rpagueHT.

IToBepxHOCTH MOXOpOBHYMYA YTO 3TO TaKOE?

OcHOBHBIE TOPOA000PA3YIOIINE MUHEPAIIBL.

Yem omnpenensiercs KUCIOTHOCTh MarMaTU4E€CKON OPOIbI?

3aKOHBI H30MOP(HOr0 3aMEeLICHHUS.

I'eTepoBasieHTHBIN N30MOphHU3M.

ITpumeps! HanbosIEEC PACIPOCTPAHEHHBIX B 3€MHOM KOpE 3JIEMEHTOB.

HaumeHnee pacnipocTpaHeHHBIN (CTaOUIIbHBIN) B 3MHOM KOpE 3JI€MEHT.

OO111e 3aKOHOMEPHOCTH PACIIPOCTPAHEHHOCTHU 3JIEMEHTOB?

IIpouecc 0Opa3oBaHus peAKOMETAIUIbHBIX IETMaTUTOB?

Yrto Takoe MECTOPOXKIEHUE?

KopeHnHble (epBUYHbIE) U BTOPUUHBIE MECTOPOXKACHUS.

Ko duiuneHT KOHIEHTPUPOBaHMS JIEMEHTA B MECTOPOKIICHUH.

Onpenenenne u NOHATUE «ITycTas mopoaa»?

Urto Takoe paccesiHHbli nemenT? [Ipumepb?

OCOOEHHOCTH TEOXUMHHU PEJIKUX IIEMEHTOB.

[Tonoxenne pocchinei Mo OTHOLIEHUIO K KOPEHHOMY MECTOPOKIEHUIO — Ha3BaHUE.

UYro Takoe pe3eps (3amac) u pecypc.
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62.
63.
64.
65.
66.

67.
68.

Croco0bl pacIIMpPEeHUs: PE3EPBOB U PECYPCOB.

YeMm oTnmnuaeTcs KOMILIEKCHAs PyAa OT KOMILUIEKCHOIO MUHepaia?

[IpuMep KOMILIIEKCHOU PYJBI.

[IpuMep KOMILIIEKCHOIO MUHEpaJa.

Kakumu cBoiicTBaMu J0JKHBI 001a/1aTh MUHEPaIbl KOPEHHOTO MECTOPOXKACHUS YTOObI
00pa30BaIOCh POCCHITHOE?

Urto Takoe MeTamyprus?

['eoxuMuueckoe U TEXHOJIOTHYECKOE TOHATUE «PEAKUI HIEMEHT).

KonTpoabnas padora Ne 2

HROoo~NoGa~wNE

13.
14.

15.

16.

17.
18.
19.

20.
21.
22.
23.
24,
25.

26.
217.

28.
29.
30.
31.
32.

33.

0.
. [IpumeHeHne OKUCIUTEIEeN MPH BBINIEIIAYUBAHUN YPAHOBBIX PY/I.
12.

BckppiTiHE MUHEPATIOB PEIKUX METAJUIOB CEPHOM KUCIOTOM U CyIIb()aTHBIMU COJISIMU.
Uem paznuyaroTcs MpOLECChl ClIEKaHus U cIuiaBieHus? Posib, maBHeil.

CpaBHeHHeE MTPOLIECCOB CITMCAHUS U cIuIaBiIeHus Ha npumepe BckpbiTusg NaOH n Na2CO3.
BckpbiTie MUHEpaAIOB PEIKUX METAUIOB ¢ (PTOPCUIIMKATHBIMU COJISIMHU.

Jekpunuranus criogyMeHa.

CpaBHeHUE NPOIIECCOB BhIIIETAUNBAHNS U PACTBOPEHUSI.

Kunerunka npoiieccoB BbILIEIAYUBaAHUS.

ATHUTallMOHHOE U NEPKOJISUOHHOE BhllenaunBanue. [lyrn nareHcupukanmu.

KyuHoe 1 no3eMHO€ BBIIIEIAYNBAHUE.

CpaBHEHHE CEpHOKHUCIOTHOTO U KapOOHATHOTO BhIIIEIaUMBAHUS YPAHOBBIX PY/I.

DKCTpakuus: ONpeJesieHne, H30TepMa SKCTPAKIUHU, KOd(D(ULMEHT pacmpeleneHus u
paszaeneHusl.

KoHcTaHTa 3KCTpakimOHHOTO paBHOBeCHs. BricaiBaHue.

Kunernka  skcTpakumoHHBIX — mpoueccoB.  Koadduumentst  maccooTmaun U
Maccornepeaayu.

Knaccudukanus skctpareHToB. XUMHU3M SKCTPAKIUK PEIKUX METAJUIOB 3KCTpareHTaMu
Pa3HbIX KJIACCOB.

CenexkTUBHOCTh  Mpollecca AKCTpakUuu. BrnusHue pa3nuudHbiX  (HakTOpoB  Ha
CEJIEKTUBHOCTb.

TpeGoBanusi, MpeabsABIsEMbIC K SKCTpareHTaM U pa30aBUTENIIM B TEXHOJIOTHH.

IM'uaponus TpudyTmidocdara.

®ochopoprannyeckie KUciable U HEUTpalbHbIE IKCTpareHThl. Pasnmyne B MexaHH3Me
SKCTPAKINH PEIKUX METAJIIOB.

Peakiuu sxkcrpakuum ypana tpudytmidocdarom, Tpuoktuiamuaom 1 HAO.

pH nomyskcTpakuu.

DKCTpaKIMOHHBIE METO/IbI pa3feNieHUs] IUPKOHUS U TaHUSL.

DKCTpaKIMOHHBIE METO/IbI Pa3AeNeHUs TAaHTala U HUOOUSL.

CeneKTUBHOCTbD MPU IKCTPAKIIMOHHOM pazaeneHuu P3M.

Knaccudukanus copbentoB. CunTeTHuecKne cOopOeHThl. MaTpulla U HMOHOOOMEHHbIE
TPYIIIHL.

I'padmyeckuii pacyer ceneKTUBHOCTH HOHHOTO OOMEHa.

Ilonnas, craTuueckas U JMHAMUYeCKas €MKOCTH COPOEHTOB. 3aBUCHUMOCTb OOMEHHOM
€MKOCTH OT BeIMYuHbI pH.

JluHamMuka HMOHHOro oOMeHa. Bpems 3amuTHOro neicTBUs COPOIMOHHON KOJIOHHBI.
KoadduimenT 3ammrHOro AeHCTBUA.

®opmupoBaHue  paboTaroIIero  ciosi  COpOLMOHHOW  KOJOHHBL.  IIpockokoBas
KOHIICHTpalus.

Kuneruka copOruu.

Xpomatorpadus. PpoHTANIBHBIN aHAN3, pa3eNUTeIbHAasl, HTIOEHTHAs XpOMaToTrpadus.
Wonnelii oOMeH kak xumuueckas peakuus. KoHcTanta wHoHHOro oOMeHa.
N36upaTensHOCTh HOHHOTO OOMEHa.

I'paduueckuii pacueT celneKTHBHOCTH HOHHOTO OOMEHa.
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34.

35.
36.

37.
38.

39.
40.

Cop6entsl paznuuHoi npupoasl. HabyxaemocTs copOeHToB. BrimsiHue npupoapl HoHa Ha
€ro CopoupyeMOCTb.

CopOuroHHOE U3BJICYCHHE YpaHa U3 CEPHOKUCIIBIX M KApOOHATHBIX PaCTBOPOB.

[Mpuanun wonooOMenHoro pazgenenuss P3M. KommekcooOpaszoBarenu. MoHBI-
3aMeTUTENH.

XJOpUpOBaHUE MHHEPAJOB PEIKUX METAUIOB. Ponb yriepona mpu XJIOPHUPOBAHHUU.
Paznenenue x10pua0B METAJIIOB KOHICHCALIUEH.

Paznuunbie BapraHThl OpraHU3aliy IpoIecca XJIOPUPOBaHUSI.

XnopupoBanue nonapura. Jl0CTONHCTBA U HEAOCTATKH METO/Ia XJIOPUPOBAHHSL.
Paznenenue XmopuaoB METAIOB, OJM3KHUX IO CBOMCTBAM.

KonTpoabnas padora Ne 3

NoogogkrwdpE

©

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

CriocoObl BBIJICICHHS] METAJIa U3 pacTBOpa.

Henu peakuuu ocakJeHUs] ME€TaJIa U3 pacTBOpa.

UTto Takoe coocaxaeHNUEe, YeEM OHO XapaKTepus3yeTcs?

Kakwue Buapl coocaxxenust Bel 3Haere?

UTto BXOIUT B BhIpakeHHE d3PPEKTUBHOTO KO3 PUIIMEeHTa 3axBaTa IPUMECH?
k=ablclp

Kakwne BenmnuuHbI BXOJAT B ypaBHEHHE XJIONIMHA?

= paip ey
*o =% = kpamily, —y
[Ipn kakux yciaoBUSAX KOIPPHUIMEHT COKPUCTAIN3ALNNA MUKPOKOMIIOHEHTA JI0CTATOYHO
BBICOK?
Kakue kiaccel TpyAHOPAaCTBOPUMBIX COSAMHEHUN OOBIYHO MCIOJB3YIOTCS B TEXHOJOTUU
MaTepHUaoB ICPHON SHEPTETUKU ?
Teopernueckuii BBIBOJ BIpaXKEHUS IPOU3BEICHHUS PACTBOPUMOCTH.
CBs3b IPOU3BEJICHNUS PACTBOPUMOCTH U PACTBOPUMOCTH TPYIHOPACTBOPUMOH COJIH.
@DakxTopbl, BAUSIOIINE HA PACTBOPUMOCTD.
pH ocaxneHus rupOOKHUCH.
C 4eM CBsI3aHO SIBJICHHE «CTAPEHUSD» OCAJKOB I'MJIPOOKHCEN MHOTOBAJIEHTHBIX METAJLIOB.
Cranuu npouecca BbIIEICHHUS 0CaIKa TPYJHOPACTBOPUMON COJIH.
Bupl npouecca KpucTayuIM3alyy 10 Coco0y CO3aHus IePEeChIICHNUS.
XapaKkTepUCTHKH MPOLIECcCca MEPECHICHUS.
I'panu1bl MeTacTaOMIBHON 00JIACTH ITpOLIECCa KPUCTAIIU3ALMH.
@dakxTopbl, BAUAIOIINE HA BETMYUHY NIPEEIbHON KOHLEHTPALUU [IEPECHIIIEHUS.
OMIUpPUYECKHE 3aKOHOMEPHOCTH, OIpPEIeIAIoNMe YCTONYMBOCTh MEPECHILIEHHBIX
pacTBOpPOB.
3aBUCUMOCTh PAaCTBOPUMOCTH COEAMHEHUS OT pa3Mepa KpUCTaJLIOB.
Cranuu pocTa KpUCTaJIIOB.
[Tonsitue o "saepHoit unctore".
[Tonsitue 0 "HEUTPOHHBIX sAzax".
[Tonsarue o "koadduimente omacHocTH".
Iepoxcuansiii ahdunax ypana.
KapOonartHslii appunax ypaHa.
Kakue Baxxnelmue okcupl ypana Bam uzBectHbl?
IIpenmymectBa UO2 B kayecTBE sIIEPHOIO TOTUIMBA.
OcHoBHbl€ cBolicTBa quokcuaa ypanalUO2.
OcHoBHble cBOMcTBa okcuaa ypana U308.
OcHoBHbl€ cBOMcTBa Tprokcuaa ypana UO3.
KakuM nmytem 1 Kakue OKHCIIBI MOYKHO HOJTYYUTh U3 MPOIYKTOB apduHaxa ypana?
OcHOBHBIE CBOWCTBA ypaHHI-(QTOpHUIA.
OcHoOBHBIE CBOWCTBA TeTpadTOpUAa ypaHa.
OcHOBHBIE CBOWCTBA rekcapTopuia ypaHa.
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38.
39.

40.
41.

42.
43.
44,
45.
46.
47.
48.
49.

50.

51.
52.
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54.
55.
56.
S7.
58.
59.
60.
61.

62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

TeopeTnueckre 0CHOBBI METAJUIOTEPMHUMU.

[Touemy yriaepos TEOpEeTHUECKH MOKET BOCCTAHABJIMBATD JIHOObIE METAJUIbI U3 UX OKCHJIOB
U [IOYEMY OH NPUMEHABUIEH TOCTATOYHO PEAKO?

OO6mwmii Buj 3aBucuMoctd AG 006pa3oBaHus MPOCTHIX COSTUHEHUN OT TEMITEPATYPHI.
VYCIIOBHOCTh MOHATUS METAI-BOCCTAHOBUTENb M BOCCTAaHABIMBAEMbI METAI B
METaNIOTEPMUMU.

Uto He0OX0IMMO 3HATH JUTS pacueTa TeIIoBOTO A (eKTa MeTaUIOTEPMHUECKOHN PEaKITuu?
UTo Takoe TEPMUYHOCTh METAIIOTEPMHUUECKON peakiuu?

Ponb Bakyyma B METaJIIIOTEPMUH.

Knaccugukaus MeTasioTepMHUYECKIX PEaKIIHiA.

Ponb rperomux, oxXaaxxIaronux U Apyrux 100aBOK B METANIOTEPMUMU.

Bo3moxHocTh pacueta AG METauUIOTEpPMUUYECKON peaKiuu.

[Tponecc BoccTanosnenus TiCl4 marauem.

Odopmnenue mpolecca OTAEICHUS TUTAHOBOW TYOKM OT MPOAYKTOB pEaKUMH U
peareHToB.

[IpenmymiecTBa 1 HenOCTaTKH mpouecca BocctaHoBieHus TiCl4 HaTpueM Mo cpaBHEHHUIO
C MarHueTepMHuei.

Boccranosnenue ZrCl4 marauem.

Uem ompenensieTcss HWKHSS M BEPXHSSI TPaHMIIBI TEMIIEPaTypbl METAUIOTEPMHUYECKOTO
nporecca?

CriocoObl OYMCTKH TFaJIOT€HUI0B OT MpUMeceii,

[IpenmyriecTBa npoiecca NOJyYEHHs] METAJUIOB AIEKTPOIHU30M.

[Touemy peaxue MeTauIbl IPEUMYILECTBEHHO MOIyYaoT 3JIEKTPOIN30M PacIIaBOB?
VIcTOYHMKM TOKONIOTEPh IIPU AIEKTPOIIH3E.

Teoperndeckne 0CHOBBI MpOLIECCA AIEKTPOIIH3A.

CriocoObl MOBBILIEHNS YUCTOTHI BBIJICIIIEMOTO IEKTPOIU30M METala.

ITprunHbBI OTKIOHEHHS NOTEHIMAJIa MIEKTPOJa OT PABHOBECHOT'O 3HAUEHUSI.

3aBUCUMOCTb MOJIAPU3ALMHU OT IUIOTHOCTH TOKA U TEMIIEPATYpBHI.

N3 kakuX KOMIIOHEHTOB COCTOUT MPaKTHUECKasl BEIMYMHA TOTECHLUANIA PA3JIOKEHUS COIIH
IIPU AIEKTpOn3e?

UYro Takoe BBIXOA IO TOKY, HAIpPSDKEHUIO U KOA()(UIMEHT MOJE3HOIO HCIOJIb30BaHUS
sHepruun?

[Touemy npu 37€KTPOJIN3€E PACIUIABOB YACTO MCIIOJIB3YIOT CMECh COJIEH?
ONEeKTPOJUTHUECKOE NOTYyYEHUE JTUTHSL.

KoHcTpyKIuy 371€KTpoIn3epoB AJIs 371EKTPOJIN3a paclaaBoB COJICH.

[Ipouecchl MOPOIIKOBON METAJUTYpPIUH.

Crnioco6bl nosryyeHHst MOPOLIKOB METAIJIOB ISl IIPOLIECCOB MOPOILIKOBOM METAJITypruu.
[IpuHLIMDMaTBHBIE OCHOBBI CIIOCO0A MOAMIHOW OUMCTKY METAJLIOB.

UYro Takoe TpaHCIOPTHAs peakuus?

[IpombinuieHHOE 0(hopMIIEHHE NTPOLIECCa HOIUAHOTO pahpUHUPOBAHMSL.

Perenepanus noja B mporecce HOAUTHOTO paUHUPOBAHHUS.

Oco6eHHOCTH Tpoliecca MIaBKU PeAKUX METaJJIOB.

[InaBka ¢ HEpPACXOyEMBIM IEKTPOJOM.

[InaBka ¢ pacxoLyeMbIM JIEKTPOIOM.

[IpumeHenne 2MeKTPOHHO-Ty4€BOH IIJIaBKH.

WHayKIuoHHas M1aBKa PEeIKUX METaJIOB.

Pasznea 4.

KonTpouabsnas pa6ora Ne 1

Paccunrate koadduimeHt pasnenenus B cucteme xiopodopm (1) — stanon (2) B obmactu
MUKPOKOHIICHTpAIIMI STaHOJa MO0 KOCBEHHBIM JIaHHBIM, KOTOPBIE MOTYYE€HbI B H30TEPMHUYECKHUX
ycnosusx npu Temmnepatype 55 °C.

3aBUCUMOCTD JaBJICHUS Mapa YUCTOTO XJIopodopMa OT TeMIIepaTypbl ONTUCHIBACTCS YPaBHEHUEM:
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Ig P10 = 6,90328 — 1163,0/(t + 227), Tie 3Ha4YeHHE TeMIepaTyphl B °C, a JABJICHHUS - B MM.PT.CT.
3aBHCHMOCTb JIaBJICHHS [1apa YUCTOrO ATAHOJIA OT TEMIIEPATYPhI OMUCHIBACTCS YPAaBHCHHUEM:
Ig P20 = 8,24169 — 1652,6/(t + 230), Tie 3Ha4YeHNE TeMIepaTyphl B °C, a JABJICHHUS - B MM.PT.CT.

CocraB )XHIKOH (a3bl, M.1. OO1iee [aBJIEHUE HACHIIEHHOTO
napa, MM.pT.CT.

x1 P

0 279,86

0,0712 339,89

0,1029 367,01

0,1869 441,04

0,2806 508,78

0,3445 545,72

0,3904 566,74

0,4794 599,03

0,6211 632,14

0,7269 646,79

0,8390 653,11

0,9430 644,24

1,000 617,84

KonTpoabHas pa6ora Ne 2

B pextudukanmnonHoit Hacamo9HONW KOJIOHHE M3 KBapia (IuaMerp 2 ¢M, BbICOTa HACaJ0YHOTO
cios 1,0 M) ¢ kBapieBOi HacaKoOW B BUAE CUpPAJICH, TPOU3BOUTCS OYHCTKA XJIOPHJIA TepMaHUs
(Txun=359,7 K) ot Mmukponpumecu xiopusa meimbska (Tkun=403,4K) npu ckopocT OporieHus
3,42 MoOJb/4.

B Xo/1e npeiBapuTeNbHBIX SKCIIEPUMEHTOB IIPH BBEICHUM B PACTBOP PafMOaKTUBHOM MeTkH *AS,
KOTOPOTO TapaHTHPOBAaHO HE COJCPKUTCS B KBaple, YCTAaHOBIEHO, 4YTO B JaHHOU
peKTH(GUKAIMOHHOH KOJOHE TI0 MBIIIBAKY JOCTHraeTcs (pakTop pasueneHus 4,87%107,

B peanpabIX yenoBusax (mpu padote 6€3 METKH) B 0€30TOOPHOM PEKUME KOHIIEHTPAITHIO XJIOPHIa
MBIIIBAKA YAAN0Ch CHU3HTH ¢ 1,64*107° 10 6,3%10® mac. % npu o = 1,53.

Paccuntarh KOHIIEHTpALIMIO XJIOPUIA MBIIIbSKA B IPOIYKTE MPH cTerneHu orbopa 15%.
KontpoJabHas pa6ora Ne 3

[Ipu aacopOIMOHHON AKCIIEPUMEHTAIBLHON OYUCTKE aproHa OT KHCIopoa noa AaBieHueM 0,15
MIla ucnons3oBan 1eoautT NaA. Ileomut NaA Obul 3arpyxeH B ajacopOep Ipu KOMHATHOW
Temreparype. AzacopOuusi 1eojuTa MO BOJE NpPU KOMHATHOW Temmeparype — 22 macc.%.
HachlnmHas Macca ruApaTUPOBAHHOTO HeonuTa — 800 Kr/m>,

IIpu BwIcOTE ancopOuuonHoro cios 1,46 M, muamerpe ancopbepa 0,1 M W HcXomHOU
KOHLIEHTpallUl Kuciaopoga 5 00. % TOIydeHbl CIEQYIOUIUE pe3yNIbTaThl H3MEpeHus
KOHIIEHTpPAIIMK IPUMECH BO BPEMEHHU Ha BBIXOJIE U3 ajicopbepa:

T, MUH C, 00.%
1080 0,08
1114 0,15
1155 0,25
1214 0,57
1251 0,95
1275 1,50
1286 2,00
1296 3,00
1306 4,00
1320 4,58
1337 4,77
1351 4,97
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1358 5,00 |
OmnpenenuTh 3HAYEHHWE KHUHETHYECKOTo Kod(pduuueHTa BHemHed muddysun (koddpdunuenta
MaccoOTauu B ra30BOi (pa3e) U BHICOTY HEPaOOTAIOMIETO CIIOS MPH CKOPOCTH Tas3a B aacopoepe
0,8 M/mMuH.
Heob6xomuMmoe cHIKEHHUE coAep KaHmsI KHCIOPOoa B aproHe 3a ciioeM ancopoenta — 100 pa3
PaBHOBecHas afcopOLys KUCIOPOIa ONKUCHIBAETCS YpaBHEHUEM
ap=Wa/v"-exp[-B-T%/?a-(Ig(ps/p))?], rne
Wa = 0,205 cm®/r,
v" =30,3 cM®/Moub,
B = 0,0000049 rpan?,
pa =0,91,
p (17961 = 140 xITa.
KonTpouabHnas pa6ora Ne 4
[TocTpouTs mpoduaM KOHUEHTpAaLUU NPUMECH BJOJIb LWJIMHIPUYECKOTO CIUTKA U CPaBHUTH
BBIXOJ] OUMILEHHOTO MPOIYKTa 30HHOM MJIaBKU 32 OJIMH IPOXO0J] pacIylaBI€HHON 30HbI C METOJ0M
HaIpaBJICHHON KpPUCTAIUIM3alMU JUIsI CUCTEMbl KPEMHMH (OCHOBHOE BEIIECTBO) — CypbMa
(mpumecs).
B kauecTBe KpuTepHs CpaBHEHHUS BBIOPATh JUIMHY 00pasiia, B KOTOPOM KOHIEHTPALUs CYpbMBI B
ceyennn He npepbimaet 8,0%10%° ar./cm®.
Hcxonubie nanHbIe:
e HayaJbHasg KOHIIEHTpauus cyppMbl B o0Opasue — 0,02 macc. %; paBHOBECHBIH
kodpdunment Paznenenus cypeMmel B kpemann — 0,0023;
® OTHOILIEHHE TOMIUHBI TU(P Yy3nOHHOTO €10 K Kodpduuuenty auddy3un npumecu B
suakocty — 200 c/cMm;
e KOHIGHTpAIMs COOCTBEHHBIX aTOMOB KPEMHHsS B KpPHCTAITHYECKOH pemerTke- 5*10%2
ar./cMm®:
® CKOPOCTb MepeMeIIeHUs PACTUIaBICHHON 30HbI — 1,5 MM/MUH;
e jmHa oOpasma — 0,5 m.
® [IMPHHA PACIUIaBJICHHOMN 30HBI — 5 CM.
Pa3znea 5.
KonTpoabHasi padora Ne 1
[Ipu  dopmupoBaHMM WHAMBUAYAJIbHBIX 3aJaHUl  MpeAjaraercsi C  HUCHOJb30BaHUEM
JUTEPAaTypHBIX JAHHBIX MPOBECTH pacyeT TOW WM WHOM KOHKPETHON MPOM3BOJCTBEHHON
TEXHOJIOTUYECKOW CXEMBbI, MpeAHa3HauaBLICHCs UIsl pa3jesieHus: CTaOUIbHBIX U30TOIIOB JIETKUX
3JIEMEHTOB.
Onpenenuth: MaKCUMaJIbHOE U MUHUMAIbHOE 3HAYeHUsI KOAPPUIIMEHTA pa3/IeIeHus U30TOIOB
yriaepoja, a TakKe MOTOK MUTaHUS KacKaja W yAeJIbHOE THIPaBINYECKOE COMPOTHUBICHHUE IS
YCTaHOBKM pasjeieHus u30TonoB yriepona pektudukauueir CO B Jloc- Anmamocckoii
naboparopuu (yctaHoBka 1969 r.).
Jlna penieHus 3a7ayu MCHOJNB30BaTh JUTepaTypHble AaHHblie [AHapeeB b.M., Maromen6exos
O.I1., Paittman A.A., Po3enkeBuu M.b., Caxaposckuii }0.A., XopomunoB A.B. Pazgenenue
M30TONOB OMOTEHHBIX IEMEHTOB B JByX(a3zHbix cucremax. M.: U3nAT, 2003, 376 c.].
KonTpoabnas padora Ne 2
IIpu dopmHpOBaHUU MHAMBUAYANBHBIX 3aJaHUN TpelIaraeTcs MPOBECTH pacdeT TpeOyeMbIX
rapaMeTpoB MPOLECCOB pa3ieieHUs M30TOIOB JIETKUX JIEMEHTOB JJIS Pa3IMYHbIX XUMOOMEHHBIX
CHCTEM B YCTaHOBKAaX Pa3JIMYHOTO MacIITaoa.
B mpouecce xumuueckoro uszorornHoro oomena mexay NH3 um NH4NO3 B maboparopHoit
KOJIOHHE JaMeTpoM 16 MM u BBICOTOH ciiosi Hacaaku 1,3 M (cxema OTKphITas) B 0.0. pexume
T0JTydeHO 3HaYeHHe CTallMoHapHo koHIeHTpauu N, pasHoe 0,80 at. %. IToTok Mo KoJNOHHE
COCTaBUI paBeH 2,3 MJI pacTBOpa HMTpaTa aMMOHHS B MHUHYTY Ha 1 cM? ¢ cymmapHOii
KOHIIeHTpauueil oOmeHuBaromierocs aszora 15 M. Ilocie »skcmepuMeHTa ONpeaeTUIIN:
YIEPKUBAIOIIYIO CLIOCOOHOCTh HacaJKu B KoJIoHHE Mo a3oty - 0,02 r-ar N/TCP, a B cucreme
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oOpaineHus motoka - B 1,8 pa3a 6osiblie 10 CPaBHEHUIO ¢ KOJIOHHOM.

Hpuuss: (¢ = 1,024; ucxoanas xoHnenTpamus usotona °N - mpuponas (0,366 % ar.), HaiiTu
crenenb pasneneHuss Km; BOTC u Bpems penakcaiui.

KonTpoabnas padora Ne 3

IIpu ¢dopmHupOBaHUU WHAWBUAYAIBHBIX 3aJaHUN TpeIaraeTcs MPOBECTH pacdeT TpeOyeMbIX
apaMeTpOB IPOLIECCOB pa3AeieHNs N30TOTIOB BOJIOPO/IA ISl PA3TMYHBIX XUMOOMEHHBIX CHCTEM
B YCTAaHOBKAX pa3jIMyHOTO MaciTada.

Jnst  IByXTeMIIEpaTypHOTO  JABYXCTYNEHUYATOTO  KacKaja TIONYyYeHHs  TSDKETOW — BOBI
CEPOBOJIOPOJHBIM CrocoO0oM (HMcxonaHas KoHueHtpamus aeirepus 0,015 % ar.), paboraromiero
npu 71 =303 K u 72 = 403 K u npoussoasuiero HDO ¢ konuentpauueit neiitepust 3,75 % ar.
IpU paBHOM 3HAYCHWHM CTENECHHM pasJelieHHs] Ha CTYNEHSAX, ONpPEIeNUTh ONTUMAIbHOE
COOTHOIIIEHUSI TIOTOKOB M YHCJIO TEOPETUYECKUX CTYMEHEH pasleNieHus] B KaXJIO0W CTyNeHH
kackaza npu cootHomeHnn YTCP B KOJOHHAX KaKJ0# CTylieHU paBHOM 1.

B pacueTtax npuHATH: 3HaU€HHE OTHOCUTENIBHOTO 0TOO0pa paBHO 0,85 u 0,80 115t mepBoii U BTOpOit
CTYIIEHH KacKaJia COOTBETCTBEHHO; yaenbHbIi oTOop 0,2; [1= 0,871 exp (298/T).

3.1.2. Metoanyeckue MaTepuHaJbl, ONpelesiiOIINe MPOUEAYPbl OLEHMBAHUSA 3HAHWI,
YMeHHii, HABBIKOB M (/M) ONbITA /IeSITeJILHOCTH B X0/1e TEKYLIEro KOHTPOJIS YCIeBAeMOCTH
KonrpoJsbHas padora

OneHnBaeTcsl HE TOJBKO TIIyOWHA 3HAHWW TIOCTAaBICHHBIX BOIPOCOB, HO M yMEHHE
W3JI0KHUTh TUCHMEHHO.

Kpumepuu oyenusanus: nocinenoBaTebHOCTD, MOTHOTA, JIOTHYHOCTD M3JI0KEHUS, aHAIIN3
Pa3IUYHBIX TOYEK 3PEHHS, CAMOCTOSITENbHOE 00001IeHNe MaTeprana. M3noxxenne marepuaia 6e3
(bakTHYECKUX OIIHOOK.

OneHka «omauuHO» CTaBUTCS B CIIydae, KOrja COOMOJECHbI BCE KPUTEPHH.

OneHka «xopouioy CTaBUTCS, €C OOyJarolUICs TBEPAO 3HAET MaTepHaj, IPaMOTHO U
[0 CYyLIECTBY H3JaraeT €ro, 3HaeT MPAaKTUYEeCKyl 0a3y, HO JOMyCKAaeT HEeCYIIEeCTBEHHbIE
HOTPEUTHOCTH.

OnueHka «y0oenremeopumenbHoy CTaBUTCS, €CIIU 00yYaIOIIMICS OCBOMII TOJIBKO OCHOBHOM
MaTepuall, HO He 3HaeT OTAEIbHbIX JAeTallel, JOMyCKaeT HETOYHOCTH, HEI0CTaTOYHO IPaBUIIbHBIE
(GOpMYIUPOBKH, HApYIIAET MOCIEI0BATEIbHOCTh B M3JIOKEHHHM MaTepuana, 3aTpyAHSeTCs C
OTBETaMHM, IOKa3blBa€T OTCYTCTBHUE JOJDKHOM CBSI3M MEX]y aHaJIM30M, apryMeHTauued u
BBIBOJIaMH.

OneHka «HeyoognemeopumenvbHoy CTaBUTCS, €CIM OOydaroIMiiCcsl HE OTBEYaeT Ha
IIOCTaBJICHHbIE BOIIPOCHI.

3.2. OueHOYHBbIe MATEPHAJIBI /1 IPOBEICHUS IIPOMEKYTOYHOM aTTecTalun
3.2.1. Kputepum ouieHKH pe3yJibTaTOB 00y4eHUs M0 JUCHHUIIHHE (MOYJII0)

Ikana Pe3yabTaTtsl
Iloka3aTeu oLleHUBAHMS Pe3yJbTATOB 00yUeHUS
OLlCHUBAHMA o0yueHuUst
OTJIMYHO 3HaerT: - oOyuaromuiicsi TIIyOOKO W BCECTOPOHHE YCBOWJI MaTepHall, YBEpEHHO,

JIOTUYHO, TIOCTIEJOBATENBHO U TPAMOTHO €r0 U3JaracT, ONUpasich Ha 3HAHUSA
OCHOBHOM U JIONIOJIHUTENBHOM JINTEPATYPHI,

- Ha OCHOBE CHCTEMHBIX HAy4HBIX 3HAHUH AeNaeT KBaTH(UINPOBAHHBIC
BEIBOZBI M 0000IIEHNS], CBOOOTHO OTIEPUPYET KATETOPUSIMH U TIOHATHSIMH.
Ywmeer: - o0ydJaromuiics yMeeT CaMOCTOATENBHO M IIPAaBWJIBHO pemaTth ydeOHO-
npodeccoHanbHBIE  3aMadud  WIM  33aHdS, YBEPEHHO, JIOTHYHO,
TIOCIIEI0BATENIFHO M APTYMEHTHPOBAHO M3JIaraTh CBOE PEUICHNE, UCTIONb3Ys
Hay4HBIC TIOHATHSA, CChUIAACh HA HOPMATUBHYIO 0a3y.

Brnaneer: - OOyJaroUMiACs BIIAAEET PAMOHAIBHBIMIA METOAAMHU (C HCTIOIb30BaHHEM
palvoHATBHBIX METOAMK) PEHICHHS CIIOXHBIX MPOQEeCcCHOHATBHBIX 3a1ad,
TIPE/ICTABICHHBIX JETOBBIMH UTPAMH, KeficaMH 1 T.1.;

[Ipu pemeHny MpoIeMOHCTPUPOBAT HABBIKU

- BBIJICJICHUS TJIABHOTO,

- CBSI3KOH TEOPETHYECKHX MOJIOKEHUH ¢ TpeOOBAHMSIMU DPYKOBOASAIINX
JIOKyMEHTOB,

- 3JI0KEHMS MBICITIEH B JIOTHYECKOH MOCIIEJOBATEIbHOCTH,
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- CaMOCTOATCIIBHOI'O aHaJIn3a (baKTBI, CO6BITPII>1, HBHCHHﬁ, IIpOoLeCCOB B UX
B3aMMOCBA3U U ITUAJICKTUYCCKOM pAa3BUTHU.

XOPOIIIO 3Haer:

- o0yuarommiicsi TBEpJ0 YCBOMJI MaTe€pHall, JOCTATOYHO T'PAMOTHO €ro
H3JIaraeT, ONUPasiCh Ha 3HAHUSI OCHOBHOM U JOIOJTHUTEIBHON JIUTEPaTypBI,
- 3arpygHsiercs B (OPMYJIMPOBAaHWHM KBaJH(UIMPOBAHHBIX BHIBOJIOB U
0000IICHN, OIepupyeT KaTeropusMH M TIOHATHSAMH, HO HE BCeria
NPaBUIBHO UX BEpUPHLIUPYET.

Vmeer:

- 00yJAIOIINICS YMEET CAMOCTOSATEIBHO U B OCHOBHOM TPABHJIBHO PEIIaTh
y4eOHO-TIPO(eCCHOHATIBHBIC 3a/aud WM 3aJaHusl, YBEPEHHO, JIOTHYHO,
NOCTICZIOBATETIEHO M ApTyMEHTHPOBAHO H3JaraTh CBOE peEIICHHE, HE B
MOJIHOM MEpEe HCIONb3YSl HAydHBbIE MOHATHSA M CCHUIKA HA HOPMATHBHYIO
0azy.

Bnaneer:

- OOydYarOUMIACS B IICJIOM BIIAJICET PAIMOHAIHLHBIMU METOIAMU PEIICHHS
CJIOKHBIX TPO(ECCHOHANBHBIX 3a/1a4, MPECTABICHHBIX JICIOBBIMU UTPAMU,
KelicaMu U T.1I.;

Ilpu pemreHHEr cMOr MPOAEMOHCTPUPOBATH JIOCTATOYHOCTh, HO HE
NIYOUHHOCTH HABBIKOB,

- BBIJIEJIEHUS TJIABHOTO,

- U3JI0KEHMSI MBICJIEH B JIOTHUECKOH MOCIEI0BATEIHEHOCTH,

- CBS3KH TCOPETHYCCKUX TONOKECHUH ¢ TPeOOBAHUAMHU PYKOBOISIIAX
JIOKyMEHTOB,

- CaMOCTOSTENILHOTO aHanu3a (akThl, COOBITHH, SBICHHUMH, MPOIIECCOB B UX
B3aUMOCBA3H U JUAJICKTUIYCCKOM Pa3BUTHUM.

YJIOBJIETBO- 3Haer:
PUTEJIBHO

- o0ydJaronuiics OpUeHTHPYETCSl B MaTepuaie, OHAKO 3aTPYJHSIETCS B €ro
H3J10)KEHHU U,

- TIOKa3bIBa€T HENOCTATOYHOCTh 3HAHMN OCHOBHOH M JOIOJHUTEIHHOMN
JUTEPATYPHL;

- cnabo apryMeHTHpYeT Hay4dHbIE ITOJI0KEHIS,

- MPAKTUYECKU HE CIOCOOEH CPOPMYIUPOBATH BBIBOJbI U 00OOIICHHST;

- YACTUYHO BJIAJIECT CUCTEMOM ITOHSITUH.

YmMmeer:

- o0yuarouuiicsi B OCHOBHOM YMEET PeIIUTh y4eOHO-TPOo()ecCHOHANBHYIO
3ajady WM 3a7aHue, HO JOIYCKAaeT OLIMOKH, cab0 apryMEHTHPYET CBOE
pelleHre, HeIOCTATOYHO HCIONB3YeT Hay4HbIC MMOHSTHSI M PYKOBOIILINE
JOKYMEHTBI.

Bianeer:

- oOyJarommiics BiageeT HEKOTOPHIMHU PAIOHATBHBIMH METOJaMHU
PELICHUS CIIOXKHBIX PO ECCHOHATBHBIX 33184, IPEICTABICHHBIX JETOBBIMH
UrpaMu, Keicamu U T.1.;

[Ipu pemennu npoaeMOHCTPHPOBA HEIOCTATOUHOCTH HABBIKOB

- BBIJICJICHHS IJIaBHOTO,

- U3JIOKCHUS MBICIICH B JIOTHUECKOM ITOCIEA0BATEIBHOCTH,

- CBSI3KM TEOPETUYECKUX IMOJOKEHHH C TPEeOOBAHUSMH DPYKOBOASIIHX
JIOKYMEHTOB,

- CaMOCTOSITENILHOTO aHanu3a (akThl, COOBITHIA, SIBICHUH, MPOLIECCOB B HX
B3aMMOCBSI3U M JHAJICKTHIECKOM Pa3BUTHH.

HEYJIOBJIETBO- 3Haer:
PUTEJIBHO

- 00yJarommiicss He yCBOMII 3HAUUTEIIFHON YaCTH MaTepHaa;

- HE MOXET apryMEHTHPOBATh HAyYHBIE ITOTOXKEHHS;

- He (OPMYIIUPYET KBATN(UIIMPOBAHHBIX BEIBOJOB U 0000IICHNH;
- HE BJIAJ€ET CUCTEMOI MOHATHI.

YMmeer:

o0yJaromuiicss He MOKa3al YMEHHE pelatbh y4eOHO-TpoQecCHOHATBHYIO
3aJa4y WIH 33/IaHHe.

Bianeer:

HC BBIIIOJTHCHBI Tpe6OBaHI/Iﬂ, TIPpEABABIACMBIE K HaBbIKaM, OLICHUBACMbIM
«(YOOBJIETBOPUTEIIHLHO».

3.2.2. KoHTpoJibHBIE 3a1aHusl

/UM UHbIE MaTepuaJbl Il NMPOBECACHUA l'lpOMe)KyTO"IHOﬁ

aTTecTaluu
Crnmcok BONPOCOB /15l YCTHBIX OTBETOB (BapPMAHTHI TECTA)
Pazpen 1, 2
1. OTKpBITHIE U 3aKPHIThIC UCTOYHUKU U3ITYyUCHHSI.
2. Slnepnas sHepreTuka. B3ammoneicTBHE HOHHM3UPYIOIIETO HW3IYYCHHS] C BEIIECTBOM.
PannannonHas xumus, Kak 4acTh XMMHUH BBICOKMX SHEPTH, €€ 3a1auu.
3. PammanuonHbId ()OH U BKJIAJ B HETO PA3TUYHBIX COCTABIISIONIUX.
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MexaynapoaHas komuccus mo paauosoruyeckoit 3amure (MKP3) u Hayunsiit Komuter
no aeiicrButo aromuoi paauanuu (HKJIAP OOH).

EcrectBennsle u uckyccTBeHHbIE paanonykiauasl (PH) B okpyxaromieit cpene.

ATOMHas JHepreTuka W TpodiieMa paJuOaKTUBHBIX OTXOAOB. IIpoOieMbl OXpaHbI
OKpYKarollen Cpeibl.

[Tonartue «pammanmonHasi Oe3omacHOCThY. DenepanbHblii 3aKk0H «O paguaMOHHOM
6e3onacHocT HaceneHus» Ne 3-03 ot 09.01.96 .

JleficTBUE€ MOHU3HUPYIOIIETO U3JIYyUCHHS Ha YeJI0BEKa. 3aJa4u I03UMETPHUH.
ITornomennas no3a, ee € IUHAIIEL.

lamma-m3myaenue. DPPEKTUBHOCTh PETUCTpalvi (POTOHOB OT WX PHEPTUHU U MaTepHala
JIETEKTOpa.

Kepma. Ilonsitue 06 3nekTpoHHOM paBHOBecuH. EnnHuIa KEpMBI.

DOKCNO3UIIMOHHAA  J103a. PEHTreH, ero »JHEpreTuyeckue OSKBUBAJIEHTHI. Pacuer
TIOTJIOIIIEHHOM /10361 TIO JAHHBIM PEHTTEHOMETPA.

Kepma-niocrossHHass 1 ramMma-nocTosiHHas. Pacuer MorjiomeHHOM A03bl OT TOYEYHOIO
raMMa-uCTOYHHKA.

JluneiiHasi mepedgaya HHEPrMM M OTHOCHUTEIbHAss Ouosornyeckas 3((EeKTUBHOCTS.
OKBUBAJICHTHasl 7033, €€ €AUHHUIBI. Pacuer SKBHMBAJEHTHOW J03bl JJISI CMEIIAHHOTO
W3ITy9ICHHS.

B3anmoaencTBre TSKEbIX 3apsSKEHHBIX YacTHUIl C BEIIECTBOM. Y paBHeHue berte.
Topmo3snas cioco6HOCTh cpenst u JIIID. JInnelinas nonuzamms.

[TpoGer 3apspKEHHBIX YaCTHI] B BEIIECTBE. 3aBUCUMOCTH Tpo0era OT PHEPruy YacTHUIl U
3apsia YacTHIl.

DKCnepuMeHTaIbHBIE METOJIbI ompeseneHus: npooera. Iuarpamma bparra. Cpegnuit u
SKCTPANOINPOBAHHBINA TPOOETH.

B3anmoselicTBue OeTa-4acTHIl U AJIEKTPOHOB C BEIIECTBOM. Paznmuuus 1o cpaBHEHUIO C
TSKEJIBIMU YaCTULIAMH.

DKCTpanoJupoBaHHBIN MPoOET AIeKTpOoHOB. ET0 onpenenenue.

B3anmonelicTBrue HEMTPOHOB ¢ BelIeCTBOM. TepManu3anust HeUTpoHOB. [ IpoToOHBI OTHAYH.
B3aunmonetictBue poroHoB ¢ BemectBoM. DoTo-3ddext u Komnron-3dexr.

MaccoBbie kK03hHUIMEHTHI 0CTa0IEHUS U TIOTJIOMIEHHUS MOTOKA (DOTOHOB.

«Hopwmbl pagmanmonHoit Oe3omacHocTw». WX Ha3HaueHWe, OCHOBHBIE TaONWLbI U
IIPUMEHEHHUE.

TpeGoBanus k nmepconaiy.

OcHOBHBIE cCaHUTapHBIC ITpaBuiia obecrieueHus paauanronnon 6ezonacuocta OCITOPB.
[ToHATHS «MUHUMAIBHO 3HAYMMOM aKTUBHOCTU» U «KMUHUMAJIbHO 3HAYUMOI aKTUBHOCTH
yAeIbHOW». ['pyIIibl paiualluOHHON OMACHOCTH.

Knaccel naboparopuii.

Knaccudukanus paguaiiioHHbIX 00bEKTOB MO MOTEHIIUATBHON OTIACHOCTH.

Jlo30BbIe K03 PUIHEHTHI 17151 HHrasIuK. Pacpenenenrue coelMHeHU IO THUIaM.
Pacuer I1I'TI u JIOA no 1030BbIM KO3 (GUIIHEHTAM.

OueHka paJualMOHHOM OMAacHOCTH 1O A-€.

Opranuzanus padoT ¢ paIuOHYKIHAAMH. 3a1a4l aIMUHUCTPAIIUH.

[Ipenensr 103 A HaceIEHUSI.

CocTraBbl KpUTUYECKUX TPYIIN HACEJICHUS.

Mepb! 0 OrpaHHYEHUI0 0OTyUeHHS HACETICHHS TEXHOTEHHBIMU UCTOYHUKAMHU.

Mepb! 10 orpaHHYEHUI0 00TyUeHHs HaCETICHHS MPUPOTHBIMUA UCTOYHUKAMHU.
B3auMojelicTBue  MOHM3UPYIOIIETO  M3JIY4€HUsT C  BEIIECTBOM. [epMHHOJIOTHUS:
KOPIYCKYIIIpHOE U3ITy4eHHe, (OTOHHOE, ramMMma-u3JIy4eHHe, PEHTTeHOBCKOE, TOTOK
YaCTHIl, IJIOTHOCTh MOTOKA, (DIFOEHC | T.JI.
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OcHOBHBIE IOHATHUSI XUMHUH BBICOKHX dHEPTUid. TepMUHOIOTHS. DIEKTPOHHAS aKTUBALIUS,
BO30Y)KJICHHBIE MOJICKYJIBI, HWOHBI, paJWKalbl, TOTJONICHHAS [1033, pPaJUaIllOHHO-
XUMUYECKHE BBIXO/IbI, paJIMAllUOHHASI YYBCTBUTEIHLHOCTh U CTOMKOCTb.

[Tonsitre o paguonuze. OO6pazoBaHUE MPOIYKTOB pajnoin3a. MIX KOHIIEHTpaIi.
O6pa3zoBaHue BTOPUYHBIX AEKTPOHOB. CTpyKTypa TpekoB. LlImopsr u 610051
Bo30yxieHHbIe COCTOSHUS (CUHIIIETHBIC U TpUIieTHBIC). [TyTh X oOpazoBaHms.
Penakcamusi BO3OYXKIEHHBIX COCTOSIHWIA: BHYTPEHHSSI H HHTCPKOMOMHAIIMOHHAS
KOHBepcuy, piyopecuenius u GocdopecueHms, 6e3u3nydarenbHas 1e3aKTHBALINS.
KBa3ucBoOOHBIC 3JICKTPOHBI, MMOJABMKHOCTH, MHTpamms. PaboTa BXoja 3JIEKTpOoHA B
KOHJICHCUPOBAHHYIO CPEIy.

[TonsipoHHast ¥ CTPYKTypHAsE MOJIEIH COJIbBATUPOBAHHOTO AJIEKTPOHA.

XUMHUYECKUE PEAKIIUN COJIbBATUPOBAHHOTO JIEKTPOHA.

Oco0eHHOCTH peaKIlfii KBa3UCBOOOIHBIX AJIEKTPOHOB B HETMOJISPHBIX KUIKOCTSIX.
CBoOo1HBIE pajuKanbl. Peakuun IPUCOEINHEHUS, peKoMOMHALIUN u
JTUCTTPOTIOPITUOHUPOBAHMSL.

[IpsiMO¥i M KOCBEHHBIN PaJAMOIN3 COCAMHEHUN B PaCTBOPAX.

l'omorennas cranus paavoiu3a BOJBI U BOJHBIX PACTBOPOB. YPAaBHEHHUS HAKOILICHUS
MPOJAYKTOB U MaTepUaIbHBIN OamaHC paanon3a.

XUMHUYECKUE PEAKITNN THAPOKCHIBHOTO pajJuKaa.

HaGmrogaembie BBIXOIBI PAIMOTUTHYECKUX MMPOAYKTOB. MOIITHOCTh JI03BI I PABHOBECHBIC
KOHIICHTPAIIUU MTPOTYKTOB PAAHOIIU3A.

Paanonn3 opraHMdecKkux COeMHEHHI.

[Tyt o6pazoBaHus MOJIEKYISIPHOTO BOJAOPO/Ia TIPH PATUOJIH3E OPTAaHUIECKUX BEIIECTB.
Pagnonus razos.

BricokoTeMnepaTypHbIi paguoIn3 BObl M BOJISHOTO Napa. Pagnonus Kumsiei BoJbl.
Paanonn3 BOHOTO TETJIOHOCUTEIIS B PA3JIMYHBIX SHEPTreTHUYECKUX PEAKTOpax.

Pannonu3 BogHBIX pacTBOPOB OOPHOM KHUCIOTHI 1 aMMHUaKa/BOJAOPOa.

Paanonn3 BoHOTO pacTBOpa rujipa3uHa.

[Tonsatue o «paguoaktuBHOM oTX0Ae» PAO. ctounuku o6pazoanus PAO.
[TonaBneHnue KOppo3un KOHCTPYKIIMOHHBIX MAaTEPUAJIOB M YHOCA PAJMOAKTUBHOIO Mo1a.
[Ipenensl ronoBoro nocrymiuenus [I'TInac s Bo3ayxa.

[TonaBnenne ob6pazoBaHMs KUCIOPOAa B BOJHOM TETUIOHOCHUTEE.

[Ipenenst ronoBoro nocryrmienus [I'TIHac g Boabl U MUIIN.

[Ipeanocelnku 00pa3oBaHUs MPOM3BOJCTBA BOJOPOJA HAa OCHOBE PAJMOJIN3a BOJSHOTO
napa.

OO6ecnieueHre paaualiOHHON 6€30MacHOCTH HACEICHUS.

Ho3zumerp @pukke. PagnanimoHHO-XMMHUYECKUH BbIX01. JINHEMHOCTD JO3UMETpa.
PannannoHHBIN KOHTPOJIb IPH pabOTE ¢ HaCcEIEHUEM.

MoaudunupoBaHHbie 103UMeTpbl OpUKKe.

3anuTa naiyeHTa B s,ACPHOU MEAUIIMHE.

OO0pa31oBkIi TIIOKO3HBIN 103UMETp. JlnanazoH TMHEHWHOCTH JO03UMeETpa.

3amuTa HaceJleHus NPU PaIMallMOHHON aBapuu.

[Iepecuer noka3zanuii fo3umerpa OpUKKE K UCCIEAYEMON CUCTEME.

CanurtapHble npaBuiia oopaiieHus ¢ paanoakTuBHbIMHU oTxogaMu - CITOPO. OcHoBHBIE
pazzensl.

N3mepeHune NoTOKOB TEIUIOBBIX HEUTPOHOB.

Knaccugukamus PAO no ynenbHON aKTHBHOCTH.

VYder npu 103UMETPUN BHYTPEHHETO U3IYUYCHUS PEAKTOPOB (anb(ha-u3nydeHue).

[IpoGer 3apspKEHHBIX YAacTHUIl B BEIIECTBE. 3aBUCHMOCTH MpoOera OT PHEPrHH YacTHI] U
3aps/ia YacTHIl.

Paznen 3

1.

X0opupoBaHue JIONapuTa.
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BckpsiTHE crIOlyMeHa CEpHON KUCIOTOM.

BckpriTHe criogymMeHa CrieKaHueM ¢ CyabpaToM Kanusl.

Paznoxenne 6epuinia cepHON KUCIOTOH.

CepHOKHUCIIOTHOE pa3lioKEHHEe MOHAIUTa ¢ IpoOHBIM ocaxaeHueMm ¢(ocdaros P30 u
TOpHSL.

CrutaBneHre MOHAITUTA C €KUM HaTPOM.

CrutaBneHne MUPKOHA C €KUM HaTPOM.

CrnnaBnenue koxymoura-rantainra ¢ NaOH.

CmnaBnenue komymOurta-rantanuta ¢ KOH.

. BckphiTHE criogyMeHa ClieKaHHEeM C U3BECThIO.

. BckphiTHE IUpKOHA CIIEKaHUEM C U3BECTHIO.

. Cnexanue 6epuiiia ¢ GTOpCUIMKATaMH.

. Cnekxanue nupkona ¢ K2SiF6.

. TexHomoruueckas cxema nepepadbotku ypaHoBsix pya B CCCP.

. Texnonmoruueckasi cxema ypanoBoro 3aBojia Keii Jleiik (Kanama).

. Texnomorudeckas cxema ypanoBoro 3aBojia ""Butpo Opeitanym" CILA.

. Texnonmoruueckas cxema nosydenus U308, coueraromas COpOLMIO U SKCTPAKIUIO.

. TexHomorudeckas cxeMa KOMIUIEKCHOW TepepadoTKu ypaHcojaepxkariero ¢ocdarnoro

ceipbs (CCCP).

Cxema adpuHaka ypaHa C IpUMEHEHHUEM YKCTPAKIIUH.

KakuM nyreM MOXHO TMOJXY4YUTh METANIMYECKHNA LMPKOHMM W3 1upkoHa? Jlaiite
MPUHIIATIAATIEHYIO CXEMY.

KakpuM mnyreM MOXHO TIOJy4YHTh METAUIMYECKMM JHMTHM U3 crnogyMeHa? Jlairte
MPUHLHUNAAIBHYIO CXEMY.

Kak monyunTs SA€pHOYMCTBHIN LUPKOHUI B BHJIE METala U3 LUPKOHA, HE MCHOJb3Ys
BOJIHBIE pacTBOpHI ("'cyxas cxema')?

Kak momyuuTs miacTUYHBIA, XOpOIIO oOpabaTbiBaeMblid IMUPKOHUM W3 3arps3HEHHOU
IUPKOHUEBOU T'yOKH MOCIIE METAUIOTEPMUH ?

[Tonyuenue MeTaIMUecKOro ragHus, ChIpbe, COCOObI MPOU3BOJICTBA.

[IpuHuMnuanpHas cxema MoJIy4eHHs] MUIIMETAIIA U3 JIOTIAPUTA.

[Tonyuenue MeTamIMUecKoro HuOOUs 13 KoaymouTa. [laiite MpUHIMIIUATILHYIO CXEMY.
[Tonyuenue metamnueckoro 6epusuiug u3 6epusia. [IpunnunuansHas cxema.
[Tonyuenue metamnueckoro HuoOus U3 jgonapura. [IpuHuunuansHas cxema.

[TonyyeHnue mMeTamyIMyecKkoro TUTaHa U3 WibMeHuTa. [[puHIMnuanbpHas cxema.
[IpyHuuMnuanpHass cxeMa MOJY4YeHUsI OKCHJIOB WHJIMBHUAYAJIbHBIX JIAHTAHOUJIOB U3
JIonapura.

Kakune BapwaHTBl SKCTPAKIMOHHOTO pa3ielieHus LUpKoHHS U Traguus Bbl Moxxere
MIpeIoKUTh pu BeKphiTun 1upkona ¢ NaOH u ¢ K2SiF6?

MexaHu3M peakiuu XJIOPUPOBaHUS PYIHbIX KOHIIEHTpaToB. Ponb yriepona.

CriocoObl KOHJIGHCAIMH XJIOPHUAOB B Ipoliecce XJIopupoBaHusa. OYuCTKa XJIOPUAOB OT
MpUMeECEH.

CymHOCTh ¥ poJib Mpo1ecca AeKPUIUTAIIUU CIIOyMEHA.

CoenuHeHus, B BUAE KOTOPBIX JIUTUI OOBIYHO TOTYYarOT B KOHIIE MPOIIeCcCa Pa3IoKEHUS
PYIHBIX KOHIEHTPATOB. MajgopacTBOPUMBIE COJIU JIUTHS.

[Ipoueccel ciekanus u criaBiaeHus. OCHOBHBIE OTIIMYHS.

[IpenmyrecTBa 1 OCHOBHBIE CBOWCTBA CEPHOI KUCIOTHI B MIpOIecce Cylb(aTru3zamnum.
Ponp Tepmuueckoit 00paboTku Oepuiiia B mpolieccax pa3ioKeHUs KOHIICHTPATOB.
MexaHu3M cTapeHust 0CaKOB TUAPOKCHI0OB MHOTOBAJICHTHBIX METAJIOB.

3aBucuMOCTh Hayasia pH ocaxxk/ieHust THAPOKCHIOB OT COCTaBa pacTBOPOB.

Urto takoe D/ITA u Tpunon-b, ux ucnosib3oBaHuEe B TEXHOJIOTHUH.

Texnonoruuecku Haubosee npoctoit crocod paznenenust P32 Ha rpymnisl.
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83.Uro Takoe «BTOpHYHAS TMEPHOJMYHOCTHY B TPYIIE JAHTAHOWIOB W TPHUYMHA €€
BO3HUKHOBEHUSI.

84. IlepBUUHBIN TEXHOJIOTUYECKHIA TIpoIiece pa3nenenus Topus u P33.

85. BriieneHne KOHIEHTpaTa JaHTaHa IPOOHBIM OCAXKIEHUEM THAPOKCUIOB.

86. BriieneHne KOHIEHTpaTa LepHst OCTEIICHHBIM YBEITMUEHHEM KHCIOTHOCTH CPEIbL.

87. Ilouemy B pacIuiaB €IKOTO HATpa PyTHBIA KOHIICHTPAT OOBIYHO JOOABIISIOT MOPIUASIMHE?

88. Kakue nmpoIyKThl BO3XMOKHO IOJIYYHT B PE3YJIbTAaTe BCKPHITHS IIUPKOHA CIUIABJICHUEM C
NaOH?

89. B kakoMm Buze nonyvarot Nb u Ta mocne BogHo# 00pabOTKH CIUTaBa TaHTAI0-HUOOHEBHIX
KOHIICHTPATOB C €KUM HaTpOM?

90. B kakom Buzie mosrydaroT Nb u Ta mociie BogHOH 00pabOTKH CIUTaBa TAHTAIO-HHOOUEBOTO
konreHTpara ¢ KOH? Kako#t u3z mpoueccoB (cmiaBienne ¢ NaOH wimu KOH)
obecrieunBaeT 00Jiee YETKOE OT/ACNICHUE OT MPUMECEt?

91. OcoOeHHOCTH KHHETHKH TBEPAO(Pa3HBIX PEAKIIHH.

92. Oco0eHHOCTH BCKPBITHS CIIOyMEHA H3BECTKOBBIM MOJIOKOM. [ToBeneHne mpumecei.

93. O0BsICHUTE AKCTpEMANIbHBIA XapakTep 3aBHCUMOCTH BbIxoga K2ZrF6 ot temmeparyphr
nipu nposenenuu cnekanus K2SiF6 u ZrSiO4.

94. OcoOeHHOCTH CXeMBbl MHOTOKpaTHOW Tepekpuctammm3auu K27ZrF6 mis obGecnieueHus
MOBBIIIIEHHOTO BBIX0Ia (PTOPIIUPKOHATA, OYHIIEHHOTO OT TadHUSI.

95. OcoOeHHOCTH XMMHUHM OCHOBHBIX coJiel Be, oOecrieunBaroIne TOHKYI0 OYHCTKY MeTaslia
OT MPHUMECEH.

96. KpaTkue 0CHOBBI CHHTE3a HOHUTOB.

97. Kimaccuukanusi HOHUTOB.

98. Cratuka W KWHETHMKAa HWOHHOTO oOMeHa. DpoHTaNBbHBIA aHaMW3, BBITECHUTEIbHAS
XpoMartorpadus u TIOUPOBAHUE.

99. CunbHOKHCIBIE U CTa00KKCIIbIe HOHUTBI. OCOOCHHOCTH yCcmoBUid ucnoab3oBanus KY-10-
2.

100. Uto o3Hauaet mudpa «8» B Ha3BaHWUU Mapku HOHUTA «KY-2-8»7

101. MHoropyHKIIMOHAIBHBIE HOHUTHI — 3aBUCUMOCTh €eMKOCTH OT pH pactBopa.

102. Junamuka cop6iuu. OctpoTa ppoHTa.

103. YeM OTIIMYAIOTCS MPOIIECCHI AIIOUPOBAHMS U pereHepanuu’?

104. OcoOeHHOCTH Mpoliecca AMIOUPOBAHUS IO CTENEHU pa3JelieHUs 3JEMEHTOB U
MIPOU3BOIUTEIBHOCTH.

105. CxeMbl 1 anmaparbl HEMPEPHIBHOTO OCYIIECTBICHUS COPOIIHH.

106. Kakyto posib BBITIOJHSIOT HMOHBI-3aMEUIMTENM U KOMIUIEKCOOOpa30BaTelu IpH
copO1roHHOM pazzenenun P35?

107. Cxema nepBUYHOM MepepabOTKU IPYNIOBOTo KOHIeHTpaTa P30.

108. Crnioco6sl BeizieneHuss P30 ¢ mepeMeHHOM BaJICHTHOCTHIO.

109. Knaccudukanus 3KkCTpareHToB.

110. Koaddumuent pacnpenencHusi, u30TepMa OSKCTPAKIUU W KOADUIIMEHT
pasaeneHusl.

111. Uem oTiu4aercs BO3MOKHOCTh OKCTPAKIMH TMOJSPHBIMH HEUTpaTbHBIMU
peareHTamu’?

112. TpeboBaHMs K KCTpareHry.

113. TpeboBanus k pazdaBUTENSIM B IIPOLIECCE IKCTPAKIIMH.

1. 74. Kakue OKCTpareHThl BBl MOTJM Obl NPEATIOKHUTH JJIS U3BJICUEHUS LUPKOHUS U3
Cynb(aTHBIX, HUTPATHBIX, XJOPUIHBIX Cpell, U3 (PTOPOLMPKOHATHBIX PACTBOPOB?

114. Crynenuatsie 1 TuddepeHINaTIbHO-KOHTAKTHBIE SKCTPAKTOPHI.

115. [IpenmyiecTBa HEHTPOOESIKHBIX IKCTPAKTOPOB.

116. Teoperndeckre 0OCHOBBI METAIOTEPMUU. MeTauioTepMust U KapOOTepMUs.

117. Kak 1o nuTepaTypHbIM JaHHBIM ONPEACIUTH ONTUMAIBHBIH  MeETaul-

BOCCTAHOBUTCIIb JAJI OKCI/I,[[OB?
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118. TennoBoit 0GanaHc MeTAJUIOTEPMHUYECKOW TIIaBKH. IledHble ¥ BHENEYHBIE
poLeCChl. TepMUYHOCTS.

119. Jlj1g yero Hy»KeH BaKyyM IpU METAIJIOTEPMUYECKOM BOCCTAHOBICHUM JIUTHS?

120. Uto Takoe nantaHoTepMusi? [ KaKuX METAJJIOB OHA IPUMEHSIETCS?

121. [Touemy OOBIYHO METAIJIOTEPMUYECKOE BOCCTAHOBJICHHE HE NPUMEHSIOT IO
OTHOIIEHUIO K OKCHJaM peaKux MetamioB? Kakue coelnHeHus UCIOIb3YIOT 00BIYHO?

122. Mertamnorepmuueckoe BoccraHoBieHne TiCl4 marauem.

Bomnpocsr k pazaeny 4.

1. MHorokparHasi HalpaBJeHHAs! KPUCTAJUIM3ALMS: IPUHIUI U HopMyra Js onpeaeeHus
KOHIICHTPAIIMU MIPUMECH B pacIliaBe, 00pa3yroniemMcst B KpUCTAIN3aTe Yepe3 N UKJIIOB.

2. DU3UKO-XUMUYECKHE OCHOBBI METO/Ia 30HHOH TUIABKH.

3. MonexynsipHasi IMCTHIUIALNS: 0OIINe MPUHIIUITEI, OCHOBHBIE pAaCUeTHBIE COOTHOIICHHUS.

4. ®dakTop pa3ieieHUs B CTAIMOHAPHOM COCTOSHHUH NPH 0€30TOOPHOM peXnuMe mpoliecca
pexTuduKannuy (BbIBOJI ypaBHEHUS).

5. Pacuer paBHOBecHOro 3HaueHus Kod3(puIMEHTa pa3JelieHuss Ha OCHOBaHHUHU
OKCTIEPUMEHTATBHBIX JJAHHBIX OTBITA 110 HANIPABICHHON KPUCTAJUIA3AIINH.

6. I'paduueckas mHTeprperanus KodpQuIreHTa paszaeseHHs B TPOIEeCCe PaBHOBECHOM
KPUCTAJUTU3AIlUH ISl CITydasi, KOTrJia TIPUMECh TIOBBIMIAET TEMIIEPaTypy 3aTBEpICBaHHS
pacTtBopa

7. Ouznyeckuid CMBICT TEpPMUHA «IMHAMHYECKAas AaKTHBHOCTH CJIOS  aJICOPOCHTay.
DKCcIepUMEHTATbHOE OTpe/IeIieHNe MHHAMAIIbHOW KOHIICHTPAIMU TIPUMECH 3a CIIOeM
azcopOeHTa GUKCUPOBAHHOMN BBICOTHI.

8. BummsHEE ckopocTH 0TOOpA MPOAYKTa Ha (PaKTOP pa3/IeieHus B TPOIIECCe PEKTH(PHKAIINH.

9. 3aBucumocTs Kodddurinenta pazaeneHus (Kod3QGUIUEHTa paCTIPECIICHHs) OT CKOPOCTH

KPUCTAJTU3AIINH.
10. TlpuanumnuanpHas cxeMa MoJay4eHuss 0C000 YMCTON BOJBI METOJIOM HOHHOTO OOMEHa.
11. ®duznueckuii CMBICIT TepMHUHA «IPOCKOKOBast BEJIMYMHA aZIcCOpOITHI».

DKcIepUMEHTAITFHOE OTpe/IeNIeHIE TMHAMUYECKON aKTUBHOCTH CIIOS afcOpOCHTA.

12. 3aBHCUMOCTH pa3JIeNUTEIIBHON CIIOCOOHOCTH PEKTU(HUKAITMOHHOM KOJIOHHBI OT CKOPOCTH
MOTOKA JKUIAKOCTH.

13. I'padpuk 3aBHCUMOCTH OTHOCHUTEIILHOW KOHIIGHTPAIIK MUKPOIIPUMECH B TBEepIoi (pasze ot
JIOJMM  3aKPHCTAUIM30BAHHOTO  MaTepuasia [pU  HOPMAIBHOW  HAIPaBJICHHOM
KPHUCTaJUTU3aI[UH B CUCTEMaX C Pa3JIMYHBIM 3HAYCHUEM KOAPPHIIMEHTA pa3IeICHU.

14. ®uznyuecKuii CMbICT TEPMUHOB BBICOTA SKBUBAJICHTHASI TEOPETHUYECKON Tapelike U BHICOTA
enuHUIBl nepeHoca. CBs3p MEXIy STHMH BEIWYHMHAMU B YCIOBUSAX MPEICIHHOTO
pa30aBiieHHsI pacTBOPA.

15. I'padmyeckass mHTEepnperanus Kod(p(GUIMEHTa pa3JeiCHHs B IIPOIECCe PABHOBECHOM
KPUCTaJUTU3aUK IS Cydas, KOTJa MPUMECh MOHIKAET TEMIIEPAaTypy 3aTBEpICBaHHUS
pactBopa

16. OcHOBHBIE MOJIOKEHUSI XUMUYECKOH Teopuu aacopOuu JIsurmiopa. BiusiHiue 0CHOBHOTO
KOMIIOHEHTa Ha A(QQGEKTUBHOCTh OYUCTKH OT HPUMECH aJICOPOLIMOHHBIM METOJIOM B
00J1aCTH MUKPOKOHIIEHTpALUH.

17. BnusHue BuAa M30T€pMBbI aJicopoLnu Ha popMy U30IIaHbl. YpaBHeHHe Bukke.

18. 3oHHas mIaBKa: XapakTepHble YYaCTKU Ha KPUBOH pacmpeleneHusi IpUuMecH 1o oOpasity
MOCJIE OJHOTO MPOXO0/a 30HBI.

19. BiusHue 3arpsi3HSIOIIEro JeMCcTBUS MaTepuana ammapaTypbl Ha TIIyOMHY OYHCTKU
BEIIECTB METOJIOM pekTuduKauu. [IpenenbHoe MUHMMAaIbHOE 3HaYEHUE KOHIIEHTPALuU
MIPUMECH Ha BBIXOJIE U3 PEKTH(PHUKAIIMOHHON KOJIOHHBHI.

20. KpuBas paBHOBecHss MOHHOTO oOMeHa. I'paduyeckas muTepmperanus Kod(pQuIeHTa
paszesneHus B Impolecce HOHHOro 0OMeHa.

21. [lpyHUMnHaNbHAast cXxeMa aICOPOLIMOHHOTO MOIYJIS.
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22.

23.

24,

25.
26.

27.

28.

29.

30.

31.

32.
33.
34.

OOmast cxema TONYYCHUsI CHIJIMKAreis BBICOKOW YHCTOTHLI paduK 3aBUCUMOCTH
3¢ dekTUBHOTO KOAhGUITMEHTA pa3/IeICHUs OT CKOPOCTH UCTIAPEHUs B TIPOIECCE MPOCTOMN
IIEPETOHKU MOJIEKYJIIPHOM CMECU M CMECHU KHJIKOCTh — B3BELLIEHHbIE YaCTHUIIBL.
«Jomymenus [1panna». Ypasuenue ['ymmBepa.

Cxema pacnpeienieHus IPUMECH MEXIy TBepAOH U KUAKON (pa3aMu MpU KPUCTATTU3AIUH
13 pacIulaBa B yCJIOBUSAX PAaBHOBECHON U HEPABHOBECHON KPUCTAJUIM3AIUH.

@U3NYECKUI CMBICI TEPMHUHA «IIOTEPS] BPEMEHU 3aLUTHOTO ACUCTBUS»

Hanpagnennas kpuctammu3anys U3 paciiaBa: (U3HKO-XHUMHUYECKHE OCHOBBI METOAA U
OCHOBHBIE CXEMbI OpraHU3aL1H [IPOLIECcca.

Wownnslii 0OMeH: 0CHOBHEIE orpeienenus. CxeMaTnieckoe n3o0paxkeHrne oOMeHa HOHAMH
MEXAY HOHUTOM U PACTBOPOM.

N306pa3uts cxemy ounctku SiO2 ot mukponpumecu SiB cpene SiCl4  npu ycnoBuu, 4to
B 3alassHHOM aMIylle MO>KET IpPOTEKaTh €IWHCTBEHHas oOpaTuMas 3HJIO0TepMUYECKas
peakuus Si(t) +SiCl4(r) = 2SiCl2 (r). TemnepaTypa B ropsiueid U XOJIOAHOW 30HAX
cooTBeTcTBEHHO cocTaBisitoT 1370 m 1170 K.

OOmue mnpuUHLHUIBI pacyeTa Kod(PUIIMEHTa pa3felieHuss B 00sacTu pa30aBlIEHHBIX
pacTBOpOB MO JaHHBIM (pa30BOTO pPaBHOBECUS B OO0JIACTH CPEIHUX KOHIIEHTPAIU.
VYpaBuenue Ban-Jlaapa.

YcTpolcTBO M MPUHIMI PaOOThl HU3KOTEMIIEPATYpHOUH PEKTU(UKALMOHHON KOJOHHBI
MEPUOTUUYECKOT0 JEHUCTBUS ISl OYMCTKH JIETYYUX THAPUIOB.

[Ipu ananm3ze oOpasiia BEICOKOYUCTOTO KPEMHHUS B HEM UACHTU(UIIMPOBAH PSIJT TPUMECEH.
Pesynbrartel ananmsa mnpenctaBieHbl B TaOmuie. OO003HAUMTH MapKy oOpasia B
COOTBETCTBUU ¢ cuctemMoi kinaccudukanuu crangapra CCCP 1965 r. KpanuduuposaTth
JTaHHBIN 00pa3el] KpeMHUsI Ha OCHOBAHWH MHJIEKca YUCTOTHI N.

[Tonsarue xumuyeckon u puzmveckoit ancopoumu. {uarpamma Jlenapaa — J»xoHca.
TepMoauCTUIIALIMOHHAS KOJIOHHA: Ha3HAYEHHUE, YCTPOMCTBO, MPUHIUI paOOTHI.

30HHas IUIaBKa: paclpelelieHHe MPUMECH M0 UIMHE CIUTKA MOCie OJHOTO IpoXoia
pacruiaBieHHOM 30HBI IIPH 3HAY€HUHU Kod(puireHTa pa3aeneHus MeHble 1.

Bomnpocsl k pazneny S.

o E

©No O

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

Paznenenne n3otonos yriaepona pektuduraruein CO.

Pa3nenenuie u30TomnoB yriepoaa pekTudukanuei MeTaHa.

Hwuskoremnieparypnas pexrudukanus NO kak cmoco6 nomydenus 180 u 15N.
Oco0eHHOCTH HU3KOTEMIIEpaTypHOU PEeKTU(UKALMU MPU Pa3AeICHUH MU30TOMOB JIETKUX
3JIeMEHTOB (YIJIepo, a30T, KUCIOPO/I).

[Tonyuyenue 180 pexTudukanyeln MOJIEKYJISIPHOTO KHCIOPOIA.

Pextuduxariis Bobl Kak criocod pa3eneHus: H30TOMOB KUCIOPOa.

CpaBHeHnue croco0oB pa3/ieieHus U30TOTIOB METOJIOM PEKTU(UKAIIHH.

OOpainienre MOTOKOB MPH pa3felieHud H30TOMOB METOJO0OM XMMOOMEHA: Ha3Ha4YeHHE,
CHOCOOBI OCYILIECTBIICHHS; TPEOOBAHUS K TTOJTHOTE.

AMMUa4HbIN cI0co0 pa3aeneHus H30TOMOB a30Ta.

A3O0THOKHUCIIOTHBIN CIOCO0 pa3aeneHus n30TOMOB.

Kapb6amatHslii cioco6 paszaeneHus: H30TONOB yriepoa.

Pa3nenenne U30TOMOB KHCIOPOIa METOJIOM XUMHUECKOTO OOMEHa.

Pa3znenenne n30TonoB 0opa aHU30IBHBIM CIIOCOOOM.

AmanbraMHelil cioco0 pa3aeneHuss H30TOTOB JTUTHSL.

Pa3znenenne U30TOMOB ¢ TEPMUUYECKUM CIIOCOOOM OOpaIeHHUS ITOTOKOB.

Teopus Bpoackoro u 0coOGeHHOCTH N30TOMTHOTO 0OMEHa BOJIOPO/Ia.

Pa3znenenne u30TOMOB BOAOPO/Ia C UCIONIb30BaHUeM cuctembl H20 - H2.
OpHoTeMIIepaTypHBIM MPOIECC pa3/ieeHHUs] U30TOMOB BOJOPOAAa METOJAOM XHMMOOMeEHa
MEK]1y BOJIOPOJIOM U 5KUJIKUM aMMHUAKOM

Cxema 3aBoj1a B MasuHrap0e: Ha3HAY€HHE U €€ 0COOEHHOCTH.
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20. Cucrema Boga-cepoBoopo. @a30Boe U H30TOMHOE paBHOBecHe. ONTUMAabHBIE YCIOBUS
IIPOBEICHNUS MpoLecca pa3AeieH s H30TONIOB BOJIOPO/A.
21. CymHocTh 2-X TEMIIEpaTypHOTO crocoba pas3feieHus H30TONOB. X-Y JHarpaMmbl
mporecca.
22. Ocobennoctu nByxremnepatypubix cxem: [0, UTCP, nustaue otkiaonenus ot [10,.
23. CreneHb U3BIICUYCHUS B JIBYXTEMIIEPATYPHBIX YCTaHOBKaX MpH padore ¢ ordopom 1-ro u
2- 1O pona.
24. Pexynepanus Teria B IByXTEMIIEPaTYPHBIX YCTaHOBKaX.
25. Bpems HaKOIUICHUS ISl IByXTEMIIEPATyPHBIX YCTaHOBOK.
3.2.3. Metoanuyeckue MaTepHaJbl, ONpeleisiOlie MNPOUEAYPbl OLEHWBAHUS 3HAHUIA,
YMeHUii, HABBIKOB B X0/Ie IPOMEKYTOYHOH aTTecTaluu
ITpouenypa oueHuBaHus 3HAHUI (TECT)

IIpennaraemMoe KOJIUYECTBO 3aJaHUI 20

[ocnenoBaTebHOCTH BHIOOPKH Omnpejesnena 1o paszienam

Kputepun onenku - IPaBWIBHBINA OTBET HA BOIPOC

«5» ecnu npaBmwIbHO BEIMOIHEHO 90-100% TecTOBBIX 3aAaHui

«4» ecin MIPaBWIIBHO BBIMONIHEHO 70-89% TecTOBBIX 3aaHUIt

«3» ecnu MIPaBUWIIBHO BBIMONIHEHO 50-69% TecTOBBIX 3aJaHUIl
IIpouenypa oneHnBaHus 3HAHUI (YCTHBIH OTBET)

[Tpenen IHUTENBHOCTH 10 MuHyT

IIpenaraeMoe KOJIMYECTBO 3aJaHUI 2 Borpoca

[TocnenoBaTenbHOCTH BEIOOPKH BOIpocoB 13 | CiydaiiHas
K)KIO0T0 pasjena
Kpurepuu oneHKH - TpeOyeMbIii 00bEM U CTPYKTYpa

- U3NIOKEHHE MaTepHraia 6e3 GakTHIecKuX omudoK

- JIOTUKA U3JI0KEHUS

- HCTIOJIb30BaHUE COOTBETCTBYIOLIEH TEPMHUHOIOTUH

- CTWJIb PEYH U KYJIbTypa peuu

- o00p NMPUMEPOB UX HAYYHOU JINTEPATYPhI U MPAKTUKU

«5» ecnu TpeOOBaHMUs K OTBETY BBIIIOIHEHBI B IOJIHOM 00beMe

«4» ecnu B IIEJIOM BBITMIOHEHBI TPeOOBaHUSI K OTBETY, OJHAKO €CTb
HeOONbIINE HETOYHOCTH B U3JIOKEHUH HEKOTOPBIX BOIIPOCOB

«3» ecnu TpeOOBaHMUS BBINOIHEHB! YaCTHYHO — HE BBLIEP)KaH 00bEM, ecTh

¢daxTuueckue  OMMOKM, HapylleHa JIOTHMKA  HM3JIOKEHUS,
HEJJOCTATOYHO HCIIOIb3YETCs COOTBETCTBYIONIASI TEPMHUHOIOTHU

IIpoueaypa oumeHMBaHUsI YMEHMH U HABBIKOB (pellleHHE MPO0JIeMHO-AHAJIUTUHYECKUX H
NPAKTHYECKUX Y4eOHO-TIPodecCHOHAIBHBIX 32/1a4)

[Ipennaraemoe KOJIM4ECTBO 3aJaHUI 1
[TocnemoBaTenbHOCTH BEIOOPKHU Crnydaiinast
Kpurepun onenxu: - BBIJICJICHUE U TIOHUMAaHHUE MPOOJIEMBI

- yMeHHe 00001aTh, COMOCTABIATH PA3IMIHBIE TOYKH 3PEHU

- IIOJIHOTA UCIOJIb30BaHUs HCTOYHHUKOB

- HaJIM4ue aBTOPCKOH TTO3UIIH

- COOTBETCTBHE OTBETA MTOCTABICHHOMY BOIIPOCY

- WCTONB30BaHHWE COIHMAJIBHOTO OIbIiTa, Matepuanos CMU,
CTATUCTUYCCKHX JAHHBIX

- TOTHYHOCTb M3JI0KCHUS

- YMEHHE CIIeNaTh KBaTU(PHUINPOBAaHHBIC BBIBOIBI 1 000OIICHHS C
TOYKH 3PEHHUS peIIeHIs MPodeCCHOHANBHBIX 3a/1a9

- YMEHHE MPUBECTH TIPUMEP

- OOpa Ha TEOPETUIECKUE TIONOKEHHUS

- BJIaJICHUE COOTBETCTBYIOIIEW TEPMHUHOIOTHEN

«S» ecnu TpeOOBaHMS K OTBETY BHIIOIHEHBI B TTOJTHOM 00BEME

«4y» ecinun B IICJIOM BBINIOJTHEHBI TpeOOBaHWA K OTBETY, ONHAKO €CTh
HEOONBIINE HETOYHOCTH B HW3JIOKEHHU HEKOTOPHIX BOIIPOCOB.
3arpynHsieTcs B (QOpPMYIMpPOBAaHWM  KBATU(PHUIMPOBAHHBIX
BBIBOZIOB U 0000IIIEHHIT

«3» eciu TpeOOBaHMS BHITOTHEHBI YACTHIHO — MBITACTCS 0OOCHOBATH CBOKO
TOYKY 3pCHHs, ONHAKO cJabo apryMEeHTHPYeT HaydHbBIe
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TOJIOKEHNS, TPAKTHYECKH HE CIIOCOOCH  CaMOCTOSITENEHO
copMynHupoBaTh BHIBOABI M OOOONIEHWS, HE BHIHUT CBS3b C
npoeCCHOHAIBHOM eITENbHOCTHIO

4. YyeOHO-MeTOAMYECKOe M MaTepHaJbHO-TeXHHYeCKOe ofecneyeHHe THCHUILIMHBI
(Moxyis)
4.1. DyeKTpOHHbIE YUeOHble U31aHusl

1. bexman, U. H. Paguoxumus B 2 1. T. 2. Ilpuknaanas paauoxumusi U paualiMOHHas
0e30MacHOCTh : y4eOHMK © TpaktukyMm s By3oB/ W. H. bekman. — Mocksa :
NznatenscrBo FOpaiit, 2023. — 386 ¢. — (Bricmee o6pazoBanune). — ISBN 978-5-534-
04182-8. — Texkct : anekTponHslid // ObOpa3oBarenbHas miatdopma FOpaiT [caliT]. —
URL.: https://urait.ru/bcode/511343.

2. Kownnosa, JI. A. OcHoBbl paguannonnoit 6ezomacHoctu / JI. A. Konnosa, M. H. Akumos.
— 3-e mw3n., crep. — Cankrt-IlerepOypr : Jlans, 2023. — 164 ¢. — ISBN 978-5-507-45787-
8. — Texkct : snexkrponHbid // JlaHb : AMeKTpoHHO-OMOMMOTEeYHast cuctema. — URL:
https://e.lanbook.com/book/284024. — Pexwum foctyma: i aBTOPHU3. MMOJIb30BATEICH.

3. bexwman, U. H. flnepnsie TexHosoruu : yaeOnuk ans By3oB / W. H. bekman. — 2-e u3n.,
ucnp. u Jjom. — Mocksa : WMsmarenbcrBo [Opaiit, 2023. — 500 c. — (Boicmiee
obOpazoBanmue). —  ISBN 978-5-534-08681-2. —  Tekct :  OJCKTpPOHHBIA  //
OopazosarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513454.

4. TamumsikoB, O.JI.  SgepHble TexHOJOrMM : ydeOHOe mocoOue st BYy30B /
O. JI. TamueikoB ; moa HayuHou pefakiueit C. E. lleknenna. — Mocksa : M3gaTenscTBO
IOpaiit, 2022 ; ExarepunOypr: W3m-Bo VYpan. yH-Ta.— 198 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-02898-0 (M3marensctBo IOpaiit). — ISBN 978-5-
7996-1822-3 (U3p-Bo Ypan. yH-Ta). — Tekct : anekTpoHHbIH // OOpazoBatenbHas
mwiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/492594.

4.2. JneKTpOoHHbIE 00pa3oBaTeibHbIE Pecypchl
1. DnexrponHas 6ubnHoTeuHas cucrema «BC FOPAWIT» Biblio-online.ru (95C «tOpaiit»)
[DnexTponnsIit pecypc]. — URL: https://urait.ru/.
2. DnektpoHHOo-OuOmmoreunas cucrema ZNANIUM [Onexkrponusiii pecypc]. — URL:
https://znanium.com/.
3. DnekrpoHHas 6ubauoTedyHas cucteMa «KoHCynbTaHT CTyfeHTa [ DIeKTPOHHBINA pecypc].
— URL: https://www.studentlibrary.ru/.
4. e-Library.ru: Hayunas snexktpoHHass OuOnuorteka [OnekrpoHHbId pecypc]. — URL:
http://elibrary.ru/.
5. Hayunas snextponnas oubnuotexa «KubepJlennnka» [Dnexrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.
6. Wudopmanmonnas cucrema «EauHOE OKHO JOCTyma K 00pa3oBaTeibHBIM pecypcamd
[DnexTponHsIii pecypc]. — URL: http://window.edu.ru/.
7. ®denepanbHbId IEHTP HHGOPMAIMOHHO-00PA30BATEIBHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — URL: http://fcior.edu.ru/.
4.3. CoBpemMeHHbIe NMPOdecCHOHATIBbHBIE 0a3bl JAHHBIX U MH(POPMANIMOHHBIE CIPABOYHbIE
CHCTEMBI

OOyuaromuMcss obecriedyeH AOCTyN (yAal€HHBIM JOCTYN) K HHXKE CJEIyIOUIUM
COBPEMEHHBIM NpodeccroHaNnbHBIM 0a3aM JaHHBIX U MH()OPMAIIMOHHBIM CIIPAaBOYHBIM CUCTEMAM:

1. CnoBapu wu sHUMKIONEIUM Ha AkajgeMmuke [OnekTpoHHbsli pecype]. — URL:
http://dic.academic.ru.

2. Cucrema nuHpopMaIMOHHO-TIPaBOBOro obecneueHus «lapanT» [DnekTpoHHbIH pecypc]. —
URL.: http://ivo.garant.ru/.

4.4. KoMIUIeKT JIMIEH3HOHHOT0 W  CBOOOJHO pacHpoCTpPaHSeMOro HNPOrpaMMHOIO
o0ecrnieyeHusl, B TOM YHcCJIe 0Te4eCTBEHHOI0 IPOM3BOJACTBA

1. JluueH3moHHOE NporpaMMHOE obecrieueHue: onepannonHas cuctema Microsoft Windows,
nakeT o(ucHbIX npuioxenuit Microsoft Office.
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2. CB00OIHO pacmpocTpaHsIeMOe MPOrpaMMHOE 00ecTieueHIE: CBOOOTHBIC TTAaKEThI O(PUCHBIX
npunoxennit Apache Open Office, LibreOffice.
3. IIporpammHoe o0ecreyeHne OTEYECTBEHHOTO IPOU3BOJCTBA: CIPABOYHO-TIPABOBAsS
cucrema «l'apant» (OneKTpOHHBIN nepuoauueckuil cnpaBoyHuk «Cucrema TAPAHTY),
obpasoBatenbHas mnatpopma FOPAUT (Dnekrponnas Guémmoreunas cucrema «OBC
FOPAMT» Biblio-online.ru (BC «Opaiit»)), >1eKTPOHHO-GMOIHOTEUHAs CHCTeMa
ZNANIUM, snextponnas 6unbmmnoreuHast cuctema «KOHCYJIbTaHT CTyICHTa.
4.5. O0opynoBaHue M TeXHUYECKHE CPeICTBA 00yUeHus

Jns peanu3anuy  TUCHMIUIMHBI (MOJYINS) HCIONB3YIOTCS Y4YeOHbIE ayauTOPHH IS
MpoBeACHUST y4eOHBIX 3aHATHH, KOTOPbIE OCHAIICHBI OOOPYJIOBAaHHEM W TEXHUYECKUMHU
cpeacTBaMu OOy4eHHs, U TOMEUICHHUS U CaMOCTOSITEIbHON paboThl 00yJaromuxcs, KOTOpbIe
OCHAIIIEHBl KOMIBIOTEPHON TEXHHKOW C BO3MOXKHOCTHIO TIOJKIIOUCHHS K ceTH «MHTepHeT» U
o0OecrievyeHbl JIOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMalMoOHHO-0Opa3zoBaTenbHylo cpeny PXTY
uM. JI.1. Menneneesa. [lomyckaercsi 3aMeHa 000py/I0BaHMS €T0 BUPTYaJbHBIMU aHAJIOTAMU.

HaumeHoBaHue yueOHbIX ayTUTOPUIA 111 OcHAIIEHHOCTH Y4eOHbIX ayJIUTOPHUIl )i IPOBeIeHUsl
NMpoBeAeHUs1 YUeOHbIX 3aHATUH 1 YueOHbIX 3aHSAATHI ¥ MOMeENIeHUIi IJIs1 CAaMOCTOSITe/ILHOM
MoOMeIeHUH JJIsl CAMOCTOATEILHOI paboTsl 060pyI0BaAHMEM M TEXHUYECKUMU CPeACTBAMHU
padoThI* o0yyeHus
VYueOHble  ayaMTOpPUU  JUIsd  TPOBelAeHMs | YueOHas ayIuTOpUsl YKOMIUIEKTOBaHA CIIEHMATN3UPOBAHHOM
y4eOHBIX 3aHATHI Me0enplo, OTBEYAIOIe BCEM YCTAaHOBJIEHHBIM HOpMaM H

TpeOOBaHUsAM, O0OPYJOBAaHUEM U TEXHUYECKHMHU CPEACTBAMH
00y4eHus (MOOMIIbHOE MYIBTUMEANHHOE 000pYAOBaHHUE).
[TomerieHue U1 CAMOCTOSITEIBHON PaOOTHI [TomemeHne  OCHalIEHO  KOMIBIOTEPHOM  TEXHHUKOM  C
BO3MOXHOCTBIO TOJAKIIOUEeHUs: K cetu «lMHTepHer» u
obecrieueHUeM JOCTyNa B DIEKTPOHHYIO HWH(OPMAaIMOHHO-
obpasoBatensHyto cpeny PXTY mm. .M. MenneneeBa u k
9BC.

* Homep KOHKpETHOW ayAWTOpUH YyKa3aH B IMpHKa3ze 00 ayauTopHOM (OHJE, PaCIHCaHUM Y4eOHBIX 3aHATHH M
pacnucaHuy IPOMEXYTOYHOM aTTECTALUH.
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