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1 [IEJIb U 3AJJAYU OCBOEHUS TMCLIUTIIUHBI

Ilenb 0CBOEHMS NMCLUUIUIMHBL: OCBOEHHE OCHOBHBIX TEXHOJOIMYECKHMX OINEpalyil paanoXxuMuye-
CKUX TEXHOJIOTUH MepepaboTKH 00IyUeHHOTO SJIEPHOIrO TOILIUBA.
3aga4uu OCBOCHHUS JUCLUILINHBI:

1. ®opmupoBaHue y CTYJEHTOB CHCTEMHOrO MOJXOJAa U 3HAHUN MO TEXHOJIOTUU MepepadOTKU
00JIy4EHHOI'O SIIEPHOTO TOPIOYEro C LENbI0 BO3BpaTa AENALIUMXCS MAaTepUaloB B SJAEPHBII
TOTUIMBHBIH LIHKIL.

2. Vzyudenue CymecTBYIOIIUX, BHEAPSIEMBIX U pa3padarbiBaeMbiXx B Poccuu M OCHOBHBIX siiep-
HBIX JIep)kaBax 1moaxosl k nepepadorke OSAT u obpamenuto ¢ PAO.

3. W3yuenume TpeOoBaHMII HOPMATHBHOW W IOPUIMYECKONW JOKYMEHTAIlMH, OIMbBITA MPUMEHEHHE
TEXHOJIOTHYECKHUX CXEM, almnapaTHOoe 0POPMIIEHHE U €r0 OCOOEHHOCTH.

4. OcBoenue ponu nepepadorku OAT u GezonmacHoro obpamenus ¢ PAO B pemeHuu 3K0JI0TU-
YECKHUX, COLUATbHO-IKOJIOTUYECKUX U MPUPOJOOXPAHHBIX MpoOsieM o0IIecTBa SACPHOM dHEP-

I'CTUKU.

2 HIEPEYEHD IIVIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O

JAUCIHUIIJIMHE

[Ipouecc n3yueHus: AUCUUILIMHBI HANIPpaBlieH Ha POpPMHUpPOBAHHUE CIEAYIOIUX KOMIIETEHIIUI 1 UH-
nuKaTopoB ux goctwkenus B cootsercteur ¢ OC HUAY MUOU u OOII BO no ciennaibHOCTH.

Oo0menpodgeccuoHaTbHbIe KOMIIETEHIIUH M MHAUKATOPHI UX JOCTUKEHHS

Kon 1 naumenosanune OITK

Kon n nHaumenoBanue unaukaropa noctmkeHusiOIK

OIIK-1 CmocobeH HCHOb30-
BaTh MaTeMaTHYeCKHe, ecTe-
CTBCHHOHAYYHBIC U HMHXXCHCPHBIC
3HaHWS JUIS  PEHICHHS  3aj1ad
cBOCH TPO(EeCCHOHALHON Jesi-
TEJIBHOCTU

3-OIIK-1 3HaTh: MareMaTW4yecKwil ammapar, GU3UYeCKue U XH-
MHUYECKUE 3aKOHBbl HEOO0XOAUMBIE Ul pelIeHus NnpodeccuoHanb-
HBIX 3a7la4 B 00JIACTU XUMHUHU U TE€XHOJOTMH SJEPHOTO TOIJIMBHO-
ro LUKJa, OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS CMEKHBIX €cTe-
CTBEHHOHAYYHbIX JIUCLHUILINH

V-OIIK-1 YmMmerb: onpenensiTh HEOOXOJUMOCTh IMPUBICUEHHS [0-
MOJIHUTENIbHBIX 3HAaHUM W3 CHEIHAbHBIX pa3J/ielloB MaTeMaTuye-
CKUX U €CTeCTBEHHOHAYYHBIX IUCLUIUIMH JAJs pelieHus npodec-
CHOHAJIbHBIX 33J1a4, MPUMEHSATH MOJTYYEHHbIE TEOPETUUECKUE 3Ha-
HUS U MaTeMaTU4eCKUil amnmapaT JUlsl CaMOCTOSITEIBHOTO OCBOE-
HUSl CHELMAJIbHBIX Pa3/eIoOB MATEMAaTUKU U €CTECTBEHHOHAYUHBIX
JUCLUIUIMH, HEOOXOAUMBIX B IMPO(ECCHOHATBHOU NesTeIbHOCTH,
INPUMEHSTh 3HaHHWS MATeMaTUKU U €CTECTBEHHOHAYYHBIX JUCIIH-
IUIMH JUIS aHalu3a U 0OpabOTKH pe3ysbTaTOB XMMHUYECKHX JKC-
NEPUMEHTOB

B-OIIK-1 Bnaneth: HaBBIKAMH HCIIOJIB30BAaHUS TEOPETUYECKUX
OCHOB 0a30BBIX pa3elioB MAaTeMaTUKHM M €CTECTBEHHOHAYYHBIX
JUCLUIUIMH MIPU pEIIeHUH 33/1a4 B 00JaCTH XUMHUHM M TEXHOJIOTHU
SJIEPHOT0 TOIUIMBHOTO ITUKJIA

OIIK-2 CnocobeH HCIOIb30-
BaTh COBPEMEHHOE TEXHOJIOTH-
YeCKOE€ M aHaJUTHUYECKoe 000-
pynoBanue B TpodeccruoHab-
HOM W Hay4HO- UCCIIeJIOBATEIb-
CKOM 1eITeTLHOCTH

3-OIlK-2 3HaTh: COBPEMEHHOE TEXHOJOTHYECKOe U aHAIUTHYe-
CcKoe 000pyIoBaHHE MPUMEHSIEMOE B aTOMHOW OTPaciH, CIIOCOOBI
ero MCIOJIb30BaHMs MPH MIPOBEICHUHU HAYUHBIX UCCIIEI0OBAaHUN
V-OIIK-2 YMerh: 00OCHOBAaHHO BBIOMpATh TEXHOJOTHUYECKOE U
aHAJTUTHYECKOE O0OpYAOBaHWE Ul peIleHUs 3ajad CBOEH Mpo-
(beccroHaNbHONW N1eATENbHOCTH; YMETh aHAIM3UPOBATH IOTYYEH-
HBI€ Pe3yJIbTaThl HAYYHBIX UCCIIE0BAHHMA

B-OIIK-2 Bnagers: HaBbIKaMH pabOTHI Ha COBPEMEHHOM TEXHO-
JOTMYECKOM U aHAJTUTUYECKOM OOOPYAOBAaHMHM M TPOBEIEHUS C
€ro UCI0JIb30BAaHUEM HayYHBIX UCCIIEOBAHUM
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Hpo«beccnonaﬂbﬂme KOMIICTCHIUN U HHAUKATOPDbI X TOCTHKCHU A

3agada npoeccuoHaIEHON
JESITENbHOCTH

OO0BeKT WK 00J1aCTE3HAHUS

Konx 1 nammenoBa-
gue I1IK

Kon 1 HaumeHnosanue
HHIAKATOpa
noctmxkenus 11K

OcnoBanue (npodeccu-
OHaJIbHBIN CTAHJIAPT,
aHaJIu3 OTIbITA)

O060011IeHHBIE TPYTOBBIE
hyHKIIH
Twun 3apaun npogecCHOHATBHOM AeSTENHHOCTH: OpraHU3alMOHHO-YPABICHUECKHI
Opranm3arus paboTsI KO- IepcoHan mpou3BOJACTBEHHBIX ydacTKOB Tpombil-| [1K-6 Crnocoben k 3-I1K-6 3Hatb: cTpykry- | [IpodeccnonanbHbIN

JIEKTHBA B YCJIOBHSIX JICH-
CTBYIOILIETO IIPOU3BOJICTBA U
obecrieuenune decrepedoii-
HOT'O OCYIIIECTBIICHUS TeX-
HOJIOTHYECKOT 0 TIpoIiecca;—
OCYIIECTBJICHHE TEXHUYE-
CKOT'O KOHTPOJIS B IIPOH3-
BOJICTBE MaTepHaNOB CO-
BPEMEHHOM dHEPIeTHUKY; -
yIpaBJIeHUE TEXHOIOTHYe-
CKH MU TIpOolleccaMu U3BJIe-
YeHUs], KOHIICHTPUPOBAHUS
Y OYHCTKH OOBEKTOB TIPO-
(heccMOHANBHON JIEATENHEHO-
CTH, — pa3paboTKa Mepo-
MPHUATAN 110 SKOHOMHUH CHI-
PBSl I DHEPTETHUYECKUX Pe-
CypCOB; — IpOBe/IeHNE
TEXHUKO- 3KOHOMHUYECKOTO
aHaJ3a MPOU3BOJICTBA; —
OpraHusalys U MpoBeeHUE
00ydeHus mepcoHanta — op-
raHu3aIys odoecreyeHus pa-
JIUAalMOHHON 0€30MacHOCTH
U peabuIuTaIiuy TEPPUTO-
pui, CBSI3aHHBIE C UCIOJb-
30BaHMEM SIIEPHBIX 00OBEK-
TOB.

JIGHHBIX TPEANPUITUN SIIEPHOTO TOIUIMBHOTO ITUK-
Jia, TOPHOPY/IHOTO TMBU3UOHA, XUMHUKO- TEXHOJIOTU-
YECKUX MNPEAIPUITHA U IPOU3BOJCTB, HAYYHO- HC-
CJIEIOBATEIHCKUX HHCTUTYTOB M 3aBOJICKHX J1abopa-
TOpUH, NPOEKTHO- H3BICKATEJIbCKUX OpraHu3alui
OCYLIECTBJISIOIIUX MPOU3BOACTBO, a TAKXKE HAYYHO-
HCCIEAOBATENBCKUE U OIBITHO- KOHCTPYKTOPCKHE
pa3paboTKH CICIYIOIIMXMATePHAIIOB U UX COCIUHE-
HUU: - UUPKOHUH, YpaH, IUIyTOHUM U JpYrue TpaHC-
YPAHOBBIE 3JIEMEHTHI, PATUOAKTUBHBIC HIIEMEHTHI
€CTECTBEHHOT'O MTPOUCXOXKICHHS U MPOTYKTHI, 00pa-
30BaBIIMECS B SJICPHBIX PEAKTOPax U MpPH O0JIyde-
HUU MHUILICHEU Ha YCKOPUTEISX — B BHIE pYI, KOH-
LIEHTPATOB U BTOPUYHOT'O CBIPhS, @ TAKXKE MPOLIECCHI
oOpalleHus: C HUMH, BbIJIeNIeHHs B adprHaKa 1ere-
BbIX MPOAYKTOB; - PACCESHHBIC SJEMEHTHL: LIE3UH,
pyOMAMIA, TAITHA, TaJUTHIA, MHIWH, CKaHIIUH, TepMa-
HUHN, a TaKKe PEIKUE DIIEMEHTHI: JTUTHH, OSpHILTHH,
BaHAJUM, TUTaH, MOJIUOJCH, BOJIb()paM, pelrKo3e-
MEJIbHBIEAJIEMEHT U UX COEIHUHEHUS HWIrPAIOIINE
B)KHYIO POJIb B BEICOKOTEXHOJIOTHYH BIX ITPOIIECCax
COBPEMEHHOM SHEPTETUKH U IKOHOMHKH; - TIPUPOJI-
HO€ U TEXHOTCHHOE CBIPbE, COJEPIKAILEEe H30TOIIbI
JIETKUX DJIEMEHTOB, B TOM YHWCIIE JUTHS, OCpPHIUIHS,
Oopa, yriaepoja U UX COSAMHCHHWHA — BKJIIOYAs MPH-
BEIICHUE MX B COCTOSHUE, TpeOyeMoe il aTOMHOM
MPOMBILIUICHHOCTH; - CIELHUAIBHO CO3JaHHBIE MU-
MIEHU JIJIS1 HAKOTUICHHS 11E€JICBBIX M30TOIOB, a TAKXKE
MIOIyTHOE W3BJICYCHHUE IIEHHBIX H30TOIOB B XOJE
TEXHOJIOTMUECKUX MpoleccoB; Ilepconan skcrutya-

OLICHKE MOCJICICTBUM
MPUHUMAEMBIX Op-
TraHU3aIMOHHO-
YIIpaBICHUYECKUX
pelieHui u
MX ONITHMH3AIAN

py npeanpuatus U dak-
TOPHI €€ OIpeIeNsIoIue,
BapHaHThl OPTaHU3ALMH
JESITENbHOCTH MIPEAIPHs-
THUS

V-IIK-6 Ymeth: ouieHH-
BaTh MOCIIEICTBUS IPH-
HUMAaeMbIX OpraHu3aly-
OHHO- YIPaBIEHYECKUX
peuieHuit

B-IIK-6 Bianers: HaBbI-
KaM{ ONTUMHU3AIMHI Opra-
HU3ALMOHHO- YIIPABJICH-
YECKUX pELIeHUI

crangapt «24.075. Un-
JKEHEep- UCCIeI0BaTEIh
B 00JTacTH pa3ieICHHs
H30TOIIOBY

O06006menHas TpyIoBas
(buHKIAS

C.7. YupapneHue sKc-
NEpUMCHTAJIbHBI MU pa-
00TaMH 1 TIEPCOHATIOM
YCTaHOBOK I10 pa3jene-
HUIO H30TOIOB

[IpodheccuonanpHbIit
cranaapt «24.078.
Crnenuanuct- ucciaeno-
BaTelNb B 00J1aCTH A1ep-
HO- DHEPreTUYECKUX
TEXHOJIOTHiD»

B.7. Beipabotka
HaIlpaBJIEHUI NPUKIIAJ-
HBIX HAyYHO- UCCIIE0-
BaTEJILCKUX U ONBITHO-
KOHCTPYKTOPCKHUX pa-
00T 10 COBEPILIEHCTBO-
BaHU 0 SIEPHO- SHEP-
TETHYECKUX TEXHOJIOTUI
Y PYKOBOJICTBO JesI-
TEIHHOCTHIO TIOJYMHEH-
HOT'0 NEPCOHAJIA IO UX
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TUPYIOIINI 000pyJOBaHUE, MPUOOPHI U MCIOIb3Y-
IOIIMH METO/IbI 00ECTICYeHUS] aHATTUTHIECKOTO0 KOH-
TPOJISi TPOBEACHHS ITUX IMPOILIECCOB B Jiaboparop-
HBIX M MPOMBIIUICHHBIX ycloBusX. [lepconai, ocy-
IIECTBIISIONIMI TEXHOJIOTHYECKHE IMPOLECCHl U3ro-
TOBJICHUS SIAEPHOTO TOILUIMBA U SJCPHBIX MaTepua-
noB, oopaenus c OSAT u PAO.

BBITTOJTHCHHUIO

Twrt 3apaun podecCHoHATEHOM

JACITEIIbHOCTH. IMPOCKTHBL

=

Pa3paboTka HOBBIXTEXHOJIO-
THUYECKUX CXEM, pacuer
TEXHOJIOTHUYECKH X  Tapa-
METpPOB, pacdeT M BBIOOP
obopynoBanus; PazpaboTka
MPOIIECCOB, aNMapaToB, CH-
CTEM YIPAaBJICHUSA B CO-
CTaBe TEXHOJIOTUI BbICJIC-
HUSPEIKUX, PACCESIHHBIX,
PaMOaKTUBHBIX 3JIEMECHTOB,
HapabOTKH U30TOIIOB, Mepe-
pabotku OAT, o0mydeHHBIX
MUILIEHEeH, 0OpaleHus C
PAO paznuynbIxX BUAOB.
AHanu3 u oIleHKa aTbTepHa-
TUBHBIX BApUAHTOB TCXHO-
JIOTHYECKON CXEMBI U ee
OTACJIbHBIX Y3JIOB U alirapa-
TOB; Pa3zpaboTka HCXOIHBIX
JIAHHBIX JUTS IPOCKTUPOBA-
HUSI HOBBIX TEXHOJIOTUYECKU
X MPOIIECCOB U 000pyI0Ba-
HUsI, aBTOPCKUI HAaJ30p 3a
MPOLIECCOM MPOEKTUPOBA-
HUAA.

[upxoHuii, ypaH, INIyTOHUN U IpyTrue TPAHCYPAHO-
BBIC DJIEMEHTHI, PAJUOAKTUBHBIC SJIECMEHTHI €CTe-
CTBEHHOTO MIPOMCXOXKICHHS U IPOAYKTHI, 00pa30-
BaBIIIMECS B SIIEPHBIX PEAKTOPaX U MPH OOTyICHUN
MHUIIIEHEH Ha YCKOPUTETISX — B BUJE Py, KOHIICH-
TPaTOB M BTOPUYHOTO CHIPHS, & TAKXKE ITPOLIECCHI 00-
palIeHus ¢ HUMH, BBIJENEeHUS U addruHaKa ITerTe-
BBIXIIPOAYKTOB; PaccessHHBbIC IIEMEHTEHI: 113U, PY-
OuIuH, TAJUINHN, TaJUTUHN, MHIUH, CKaHI1Hi, repMa-
HUH, a TAK)KE PENIKHUE DIIEMEHTBI: TUTHIA, OCPUILIHIA,
BaHAJIMI, TUTAaH, MOJIUOICH, BOJIb(paM, peIKo3e-
MEJbHBIC 3JIEMEHTHI U X COCTMHECHUS UTPAFOIIIHE
B2)KHYIO POJIb B BRICOKOTEXHOJIOTMYH BIX MPOIIeccax
COBpEMEHHOM 3HEPTeTUKHU U IKOHOMUKH; [Ipupoa-
HOE ¥ TEXHOTCHHOE CHIPhE, COJIeprKaIlee N30 TOTIBI
JIETKUX 3JICMEHTOB, B TOM YHCJIC JIUTHS, OCPUILIHS,
0opa, yriepojia ¥ UX COSTUHEHUN — BKITFOYas IIPH-
BEJICHUE UX B COCTOSIHUE, TPEOyeMoe Ik aTOMHOM
MPOMBIUICHHOCTUCIIETIMATILHO CO3/IaHHBIE MUIIICHH
JUTS1 HAKOTUICHHUSI LIEJIEBBIX U30TOIOB, a TAKXE M0-
IIyTHOE U3BJICUYEHUE IEHHBIX U30TOIMOB B XOJI€ T€X-
HOJIOTHYECKHUX MPOIIECCOB; TEeXHOIOTHUUECKHE TIPO-
LI€CCHI U3BJICUECHUS], KOHLIECHTPUPOBAHUS U OUUCTKHU
YKa3aHHBIX BBIIIE 00BEKTOB, 000PYAOBaHUE U CH-
CTEMBI KOHTPOJIA JUTsI UX ocytecTBieHus; O6opy-
JIOBaHUE, MPUOOPHI ¥ METOBI 00ECTICUCHHUST aHAIH-
THUYECKOI0 KOHTPOJISI IPOBEJICHUS 3TUX IPOLECCOB B

I1K-8 Crniocoben pa3-
pabatbIiBaTh  HO-
BBIC TEXHOJIOTHYE-
CKHE CXEMBI Ha OC-
HOBE PEe3yJIbTaTOB
HAYYHO- UCCTIEIOBA-
TEIBCKUX padoT

3-I1K-8 3HaTh: mpuHIHU-
bl pa3pabOTKU HOBBIX
TEXHOJIOTHYECKUX CXEM
Ha OCHOBE PE3yJIbTaTOB
HaY4HO- HCCJIEI0BATEIb-
ckux pador Y-11K-8
YMeTb: pa3pabaTeIBaTh
HOBBIE TEXHOJIOTUYECKHUE
CXEMBI Ha OCHOBE Pe3ylib-
TaTOB HAYYHO- HCCIIE/IO0-
BaTEJIbCKUX paboT
B-ITK-8 Bnaznets: HeoO-
XO/IMMBIMH 3HAHUSIMU
npu pa3paboTKe HOBBIX
TEXHOJIOTHYECKHX CXEM
Ha OCHOBE Pe3yJIbTATOB
Hay4HO-
UCCIIeIOBATENbCKUX Pa-
oot

[IpodheccuonanbHbIit
crangapt «24.075. Un-
KEHEP- UCCIe/I0BATEIh
B 00nacTu pazieiaeHus
H30TOIIOBY

O06o0mIeHHas TpyIoBas
GyHKIYSI

B.7.

[TpoexTupoBanue, pas-
paboTKa M coBepIlIeH-
CTBOBAHH € TCXHOJIOT'H-
YeCKHUX IPOIECCOB, OT-
JIETTbHBIX y3JI0B U yCTa-
HOBOK IO pa3/ieIeHHI0
W30TOIOB, ITPOBE/ICHUE
UCCJIeJIOBaHUI U HCTIBI-
TaHUM

[Ipodheccuonanpubrit
crannapt«24.078. Cre-
[HAJTUCT B 00MacTH
SIEPHO-
SHEPTeTHUECKUX
TEXHOJOTUI

B/02.7. O60061mmenue pe-
3yJILTATORB, TPOBOTH-




JTA00PATOPHBIX U POMBIIICHHBIX YCIIOBHSIX;
Texnomornueckue mporecchl oopamenus ¢ OST u
PAO,nony4yenust ¥ BbIACICHUS PAAHOU30TOIIOB ;
Mertoapl oOecriedeHus paiuallMOHHON Oe30macHo-
CTH U peaOWIIMTAIIMN TEPPUTOPUH, CBA3aHHBIE C UC-
MOJIb30BaHUEM SICPHBIX O0HEKTOB

MBIX Hay49HO-
HCCIIEIOBATEIHCKUX
Y OIBITHO-
KOHCTPYKTOPCKUX
paboT C membio
BBIpabOTKa
HPEMIOKEHUM 110
pa3paboTKe HOBBIX

1 YCOBEPIIIEHCTBOBA-
HUIO JEHCTBYIOIINX
sIepHO-
SHEPreTHYECKUX
TEXHOJIOTHI

[TK-9 Cnocoben
MIPOBOANTE aHAIIN3
TEXHUYECKUX 3a]a-
HUW HA IPOEKTUPO-
BaHUE U MPOEKTOB C
Y4ETOM CYILECTBY-
IOLLEr0 MeXKIyHa-
POIHOTO U HalHO-
HaJBHOTO SIEPHOTO
3aKOHO/IATENbCTBA

3-I1K-9 3Hate: npus-
ITUTIBI AHAJTA32 TEXHHU-
YeCKHX 3aJlaHuid  Ha
POEKTUPOBAHUE, Pa3-
pabOTKH TEXHOJIOTHYE-
CKHX CXEM, TeXHOJIOTH-
YECKON M TEXHUYECKOM
JOKYMEHTAITU!

V-IIK-9 Ymers: pazpa-
00TaTh TEXHOJIOTHYE-
CKYIO U anmapaTypHyIo
CXEMBI TIPOIECCOB
peANpHUITHI SIEPHO-
TOTUTMBHOTO ITHKJIAC
y4EeTOM CYIIECTBYIOIIE-
TO MEXIYHAPOIHOTO U
HAI[MOHATILHOTO SI/IEep-
HOTO 3aKOHOJIaTEIIbCTBA
B-I1IK-9 Bnagets: mpu-
€MaMH  BBITIOJTHCHUS
yepTexel ammaparyp-
HBIX CXEM TEXHOJIOTH-
YECKUX MIPOIIECCOB

[IpodeccuonanbHbIit
crangapt «24.075. Un-
KEHEP- UCCIe/I0BATEIh
B 00J1aCTH pa3aeacHuUsI
H30TOIOBY
O06o0mIeHHas TpymoBas
GyHKIYS

B.7.

IIpoekTrpoBanue, pas-
paboTKa ¥ COBEpILICH-
CTBOBaHHE TEXHOJIOTU-
YEeCKHX MPOIECCOB, OT-
JIEJIbHBIX y3JI0B U YCTa-
HOBOK TI0 pa3/ICcTICHHIO
W30TOIOB, IIPOBE/ICHUE
WCCIICIOBAHUHN U UCTIBI-
TaHUU

[TpodeccuonanbHbIM
cranuapt «24.078.
CrenuanucT- uccie-
JIOBaTelb B 00JIaCTH
SIepPHO- DHEpTeTHYEe-
CKUX TEXHOJIOTHID»




C HCIIOIB30BAHUEM CO-
BpemenHbix CAD- nipo-
rpamMM

O6o00mIeHHas TpyIoBas
GyHKIHS

B.7. BripaboTka
HanpaBJICHUN MPU-
KJIaJIHBIX Hay4HO- UC-
CJIEIOBATENBCKUX U
OTBITHO- KOHCTPYK-
TOPCKHX padoT 1o co-
BEPIICHCTBOBAHUIO
SJIEPHO- SHEpPTreTHYe-
CKHMX TEXHOJIOTUH U
PYKOBOJICTBO JI€si-
TEIBHOCTBIO MMO4H-
HEHHOI'0 [IepCoHalIa
10 MX BBITIOJIHEHHUIO

Tur 3agaun npodecCHOHATBHOM S TETbHOCTH: TEXHOIOTUUECKUN

Ocy1iecTBI€HHE TEXHOIO-
THYECKOro MpolieccaB co-
OTBETCTBUHU C TPEOOBaHU-
SIMU TEXHOJIOTUYECKOT Ope-
rnamenTa; OpraHuzamnus u
OCYILIECTBIIEHUE BXOAHOIO
KOHTPOJISI CHIPbS M MaTe-
pUasoB, UCTIONb3YEMBIX B
TEXHOJIOTUH MaTepHalioB
COBPEMEHHOM DHEPreTH-
K{, H30TOITHO-YMCTHIX
BELIECTB, UX COEIAMHE-
Huii; Obecnieuenue ¢-
(EeKTUBHOT'O HCII0JIb30BA-

HupkoHui, ypaH, IIyTOHUN U IPYTUE TPAHCYPAHO-
BBIC DJIEMEHTHI, PAJUOAKTUBHBIC DJIEMEHTHI €CTe-
CTBEHHOT'O TIPOUCXOXKICHHS U TIPOAYKThI, 00pa30-
BaBIIIKECH B SIIEPHBIX PEAKTOPaX U MPH O0TyICHUN
MHUIIIEHEH Ha YCKOPUTETISX — B BUJIE Py, KOHIICH-
TPaTOB M BTOPUYHOT'O ChIPhS, & TAKXKE ITPOLIECCHI 00-
palleHus C HUMH, BBIJENIeHUs U addrHaKA [ere-
BBIXIIPOYKTOB; PaccesHHbIE AIIeMEHTHI: IE3HA, Py-
O WA, TaJUTHIA, TaJTUH, MTHAWNA, CKaHINN, TepMa-
HUH, a TAKXKE PEIIKHUE DIIEMEHTBI: TUTHIA, OCPUILIHIA,
BaHAJIW, TUTaH, MOJUOJIEH, BOJIb(paM, perKo3e-
MEJbHBIE 3JIEMEHTHI U X COCTMHCHUS UTPAFOIIIHEC
B)KHYIO POJIb B BEICOKOTEXHOJIOTHYH BIX ITPOIIECCax
COBPEMEHHOW PHEPTeTUKH U 3KOHOMUKH; [Ipupon-
HOE ¥ TEXHOTCHHOE ChIPhE, COMIeprKaIee N30 TOIIbI

ITK-3.1 Criocoben
OCYIIECTBISTh
Pazpabotky u
MIPOEKTUPOBAHHE
TEXHOJOTHICCKHIX
MIPOLIECCOB U
o0opynoBaHUs IS
W3BJICYCHHS] MarTe-
pUAIOB  sIEPHO-
TOTUTMBHOTO ITMKJIa
(ATLL) aTOMHOM
JHEPTETHKHU U3
MIPUPOJTHOTO "
TEXHOJOTHYECKOTO

3-1IK-3.1 3Hatp MeTo-
TUYECKYl0 U HOpMa-
TUBHyI0 0a3y B oOia-
CTH TPOEKTUPOBAHUS U

HpOB CACHUS Haquo -
HCCIIEI0BATEILCKUX
pabort B
obiactu

TE€XHOJOTHYECKUX IpOo-
LIECCOB U
o0opynoBaHus ISl W3-
BJICUEHHS] MaTepHajoB
SAJIEPHO-TOIUIUBHOTO
nukna (ATL) atomHoi

[TpodeccuonanbHbIn
cranuapt «24.078.
Creunanuct- uccie-
J0BaTelNb B 00J1aCTH
A7IEPHO- DHEpreTuye-
CKUX TEXHOJIOTHI»

O060061eHHas Tpya0-
Bas QyHKIUS

B.7. BeipaboTka
HaIlpaBJIEHUI IIPH-
KJIa/IHBIX Hay4HO- HC-
CIIEZIOBATEIILCKHUX U
OIBITHO- KOHCTPYK-




HUSl B TEXHOJIOTHYECKOM
nporecce 000pyA0BaHHUS,
CBIPBS U
BcnomorarenbHbIX Mate-
puanos; Hananka u sxc-
TUTyaTaIys MAITUH | arl-
napaToB /I OCYIIECTB-
JICHUSI TEXHOJIOTMYECKUX
npotieccoB; OcBoeHUE U
BBOJ B OKCIUIyaTaIUIo
HOBBIX TEXHOJOTHICCKUX
MIPOLIECCOB U 000PyAOBa-
Hus; [IpoBenenue 3kono-
THYECKOTo U
paauamoOHHOTO MOHHUTO-
punra; ObecrneueHue mMe-
pOIPUATHI TIO AE€3aKTHU-
BallUU TEXHOJOTUYECKOTO
000pyI0BaHUS U TTPOU3-
BOJICTBEHHBIX U
MPUIETAIOIIUX TEPPUTO-
puii; ObecnieueHue paau-
allMOHHOM O€30MacCHOCTH.

JIETKHX 3JIEMEHTOB, B TOM YHCJIE JTUTHS, OCPUILIHA,
0opa, yriaepoaa U UX COCAUHEHUH — BKJIFOYas IpU-
BEJICHUE UX B COCTOSIHME, TpeOyeMoe AJisl aTOMHOU
MpoMBIIIIeHHOCTHCIIeIMaTbHO CO3JaHHbIC MULIICHN
JU1s1 HAKOIUIEHUSI LIEJIEBBIX N30TOIOB, & TAKXKE I10-
IIyTHOE U3BJICYEHHUE LIEHHBIX U30TOIIOB B XOJI€ TEX-
HOJIOTHYECKHX MPOLECcCOB; TeXHOIOrHYeCKHe mpo-
LIECChI U3BIICUCHHS, KOHICHTPUPOBAHUS U OUUCTKU
YKa3aHHBIX BBIIIE OOBEKTOB, 000OPYIOBaHHE U CH-
CTEMBI KOHTPOJISL AJ1s1 UX ocyecTBienus; O0opy-
JoBaHKe, MPUOOPBI U METOBI 0OeCIIeUeHHS aHAIIH-
TUYECKOT0 KOHTPOJISI IPOBEICHHS STHX IPOLIECCOB B
na60paT0pme 1 IMTPOMBIIIIJICHHBIX YCIIOBUAX,
TexHonornveckue nporecce oopamenust ¢ OAT u
PAO,nonyyenuss u BbIAECIECHUS PaJUOU30TOIIOB ;
Merto e 0OectiedeHus paAnannoOHHON 0e30TacHo-
CTH U peaOWINTallNX TEPPUTOPHUH, CBS3aHHEIE C UC-
IMOJIB30BAHUEM AACPHBIX 00BEKTOB

CBIpbSI, TepepadboT-
KM OTpabOTaBILEro
SJICPHOTO TOILIMBA

(0OAT), paguoak-
TUBHBIX  OTXOJIOB
(PAO), BbIJIETIE-
HUSPAJAUOU30TOINOB

U UX IIPUMCHCHUA

DHEPIeTUKU U3
MPUPOJHOTO U TEXHO-

JIOTUYECKOTO  CBIPb,
nepepaboTku  oTpabo-
TaBIIETO SZICPHOTO

torumBa (OAT), pa-
JTUOAKTUBHBIX OTXOJOB
(PAO), BbIEneHus pa-
IMOU30TONIOB M HUX
pPUMEHEHUs

V-IIK-3.1 Ymets ¢op-
MYJIUPOBATh LENU U 3a-
JIa9u TPOCKTUPOBAHUS
U MCTIOJIb30BaHUS TEX-
HOJIOTWUYECKOM amnrmapa-
TYpBI TEXHOJOTHYECKHIX
IIPOLIECCOB U
o0opymoBaHus IS W3-
BJICYCHHUS MaTEpUAIOB
S JICPHO-TOTIJIMBHOTO
uukia (SATL[) aromHoMl
SHEPreTUKU U3
MPHUPOJHOTO  TEXHO-
JIOTMYECKOTO ChIPBS,
nepepaboTku 0Tpado-
TaBILEro SJEPHOTO
torutnBa (OAT), pa-
JTMOAKTUBHBIX OTXO/IOB
(PAO), BBIJIENIE-
HHS paJMOU30TONOB U
WX TIPAMEHEHHUSI
B-I1K-3.1 Baanets
HaBBIKAMHU (HOPMHUPO-
BaHUS TpeOOBaHUN K
MTOKA3aTeNsIM U CBOM-

TOPCKHUX pabOT 10 Co-
BEpIICHCTBOBAHU O
SIIEPHO- SHEPTeTHYe-
CKHX TEXHOJIOTHI U
PYKOBOJICTBO JIesi-
TEIBHOCTBIO IO UH-
HEHHOT'O TIepCOHAalIa
10 UX BBIIIOJIHCHUIO




CTBaM 000pyI0BaHUS,
CPEACTB KOHTPOJIS U
YIIPaBJICHUS C YYETOM
JOCTH>KCHUH HayKH,
TEXHUKHU U JICKTPOHU-
KU B IPUMCHCHHUH K
pa3paboTKe TEXHOJIO-
TUYECKHUX MPOIECCOB U
o0opymoBaHus IS W3-
BJICUCHHUS MaTEpUAIOB
SIIEPHO-TOIITUBHOTO
nukia (ST )aTomHoM
JHEPTeTHKH U3
NPUPOIHOTO U TEXHO-
JIOTUYECKOTO  CBHIPHSI,
nepepaboTku  oTpado-
TaBIIIETO STIEPHOTO
tormmuBa (OST), pa-
JTMOAKTHBHBIX OTXOJIOB
(PAO), Bbimenenust pa-
JIMOU30TOTIOB U ux
PUMEHEHUS




B pesynbTaTe n3ydeHusi TUCIMIUIMHBI CTYJIEHT CIEIUaIuTeTa J0DKCH:

3HaTh:

— IPUHIUIBI CO3[JaHNs 3AMKHYTOTO JIEPHOTO TOIUIMBHOT'O LIMKJIA,
—BO3MOHBIE crioco0bl iepepadoTku OAT (Bonnoxummueckue — [ITYPOKC npouecc, nupoxumu-
YeCcKHe, MePCIEeKTUBHBIE U JIp.),
—OCHOBHBIE CTAJIMH, HETOCTATKU U IPEUMYIIECTBA, BO3MOKHBIE ITyTH COBEPLICHCTBOBAHUS IIPUMeE-
HSIEMBIX CIIOCOOOB TIEpPEepadOTKH

YMmeTs:

— BBIOpaTh criocod nepepadoTKu pa3auvHbIX BUI0B OAT
— MPEAYCMOTPETh MUHUMHU3AINIO PUCKOB, OCYIIIECTBIISATH PYKOBOJICTBO MPAKTHUUYECKON pabOTOM
OTJCIICHHSI PAIMOXUMHUYECKOTO TIPEITPUSTHS

Bnaners:

- MeToJaMu 0e301acHOTO MPOBEICHHS, KOHTPOJIS, YCOBEPIICHCTBOBAHUS U Pa3pabOTKH TEXHOJIO-
T'MYECKHX IIPOLECCOB MepepaboTKN 00Iy4EHHOTO SAIEpPHOIO TOIUINBA

— METOJJaMH OLICHKH HAaKOIUICHHS IPOIYKTOB pacHaja v TPAaHCYPaHOBBIX COSIMHEHUI B Pa3IMYHBIX
BUJax TOIIJIMBA B 3aBUCUMOCTHU OT BPCMCHU O6Hy‘-IeHI/I$I

3 BOCIIUTATEJIbHBIA NIOTEHIUAJ JTUCIHUILIUHBI

Hanpaenenus/mienu 3anauyu BocnuTaHus (KOx) BocnurareabHbIN IOTEHITHA JUCIAILINH
BOCIIMTAaHHUA

[IpodeccrnonansHOE B36 ¢opmupoBanne otBer- Mcnonb3oBaHme BOCHMTATENBHOTO NOTECHLM-ANIA
BOCIIHTaHHE JMCIUIUIAHBL U151 GOPMUPOBAHHS HABBIKOB O€3-

CTBEHHOCTH M aKKypaTHOCTH B
paboTe ¢ OmacHBIMU BEIECTBA-
MH M IpU TPeOOBAHUAX K HOP-
MaM BBICOKOI'O KJjlacCa YHUCTOTHI .

B37 dhopmupoBaHue KyabTypbl
paguamoHHON 0€30MacHOCTH
IIPU UCTIOJIb30BAaHUH UCTOYHU-
KOB HOHM3UPYIOIIETO U HEUOHU-
3UPYIOILErO U3JITy4YEHUs

YCJIOBHOT'O BBIIIOJIHEHUS BceX HOpM 0e30I1acHO-
CTH Ha paboueM MecTe, COOTIOACHUN Mep TIPero-
CTOPOXXHOCTH TPH BHIITOJTHEHHU HCCIIEIOBATEIb-
CKHX U IPOMU3BOACTBCHHBIX 3aa4 C OIIaCHbIMHA
B€OICCTBAaMH, a TAK)XKC B IIOMCHICHUAX C BBICOKUM
KJIACCOM YHCTOTHI ITOCPEACTBOM ITPUBIICUCHHS
JIEUCTBYIOLIMX CIENUAIMCTOB K peaiu3aluu
yqe6Hbe JUCHHUILIMH U COITPOBOXKIACHUIO ITPOBO-
JMMBIX y CTYJICHTOB IIPAKTUYECKUX padOT B ATUX
OpraHM3aIHsX.

HMcnionp30BaHKMEe BOCIMTATEILHOTO TOTEHIIN-AJIa
JHMCUMIUIMHBL JUTST (POPMHUPOBAHUS KYJIBTYPBI
paauanoHHON 0€30MaCHOCTH, B TOM YHCIIE TIPH
IMMOJTYYCHUH IMPAKTHUYCCKHUX HABBIKOB IMOCPEI-
CTBOM TEMATUYCCKOI'O aKIICHTUPOBAHUA B COJACP-
YKaHUH JAUCIMIUTMH M y4eOHbIX 3aJaHuil, TIOAT0-
TOBKH 3cce, pepepaToB, TUCKYCCHIA, a TaKXKe B
XO0/1€ MIPAKTUUECKOM paboThl ¢ 000PyL0BAHUEM.

DKOJIOTHYECKOE BOCIIH-
TaHUC

B 9 popmupoBanue 6epexHOro
OTHOILIEHUS K IPUPOJIE U OKPY-
JKaromen cpeae

Hcnonb30BaHre BOCIIUTATEIHHOTO MTOTCHITH-
aya JUCIUIUINH TYMaHUTapHOTO, €CTECTBEH-
HOHAYYHOTO U 001IenpodheCcCHOHATBHOTO
MOJYJIEH:

- pa3BUTHE DKOJIOTUYECKOHN KYJIBTYPBI UEPE3
yueOHbIe 3aJaHuUs UCCIEA0BATEIhCKOTO Xa-
pakTepa, MoAroTOBKY pedepaToB, JOKIIAIOB,
MIpe3eHTAaIHi, IcCce, HAyYHO-
00pa30BaTeNbHBIX TPOSKTOB IKOJIOTUICCKOM
HaIpaBJICHHOCTH,

- COJICMCTBHE PA3BUTHIO IKOJIOTHUECKOTO
MBIIIIJICHHS Yepe3 U3yueHue MOoCIeICTBUN
BIIUSTHUS YEJIOBEKA HA OKPYXKAIOMIYIO CPEy.

10




4 CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI

HucuurumHa Panunoxummueckast nepepadotka OAT otHOCHTCS K 0@30601 YacTH MPOQecCuOHaTb-
HOTO MOAyNs ydeOHoro miaHa no crenuaibHocTy 18.05.02- XuMuueckasi TEXHOJIOTHS MaTepUalio cope-

MEHHOH YHEPIreTUKHU

4.1 O0beM AUCHMIIIMHDI

Ob6mas TpynoemMkocTh (00beM) _Pammoxmmuueckas nepepaborka OAT cocTaBiser 8 3a4eTHBIX

enunuil (3ET), 288 akageMuyeckux 4acos.

Tabmuna 4.1 O0BEM TUCITUTUIMHBI 110 BUJIaM YUE€OHBIX 3aHATHH (8 coomeemcmau ¢ y4eOubim niaHom)

Bcero, CeMeCTp
Bun yueOGHOIT pabOTHI 3a9CTHBIX d 10
yi p CIIMHUII
(akaz. yacoB)
KonTakTHasi padoTa ¢ npenojgaBarejemM 70 34 36
B TOM YHCJIC:
— ayJAUTOPHAS 10 BUAAM YUICOHBIX 3aHATUI
— JICKIIUU 35 17 18
— IPAKTUYECKUEC 3aHATHUS 35 17 18
— mabopaTtopHbie pabOThI
CamocrosiTesibHas padoTa 00yUyaouuxcst 164 74 90
B TOM 4HcJIe:
— U3y4eHHUe TEOPETUUYECKOTO Kypca 40 20 20
— pacueTHO-TpadUUeCKHe 3aqaHus, 3aJa4l 124 94 70
— pedepar, acce
— MOATOTOBKA KYPCOBOTO MPOEKTa
Bua npomexyTouHo# aTTecTanuu (3a4eT, IK3aMeH) 54 36 18
HToro mo nucuuninHe 288 144 | 144
B TOM 4mucJje B (popMe NPaAKTHUYECKOI MOATOTOBKH 6 3 3
(npu Hanuuuu)

*Koauyecmeo Cm0ﬂ61406 6 ma@zuue coomeemcmeyent KOau4decmey cemecnipos usyueHusl ducuunﬂqul

Tabmmua 4.2 - Pacnpenenenue ydeOHOM Harpy3Ku 10 pa3zienam JUCIUILUIUHBI

Bunasl yueOHOM Harpy3KH U X TPYAOEMKOCTb, BKIIOUYasi CaMO-
CTOSITENILHYIO pabOTy CTYJICHTOB, aKa/l. 9achl
| ! 1 ! - 1

g 8 &8 & &5 s &8 dopMupyeMbIe

o o S o S X x| 3 LS m

= | HaumeHnoBaHue paszje- = m 3 ¥ 3 m 8 ¥ B m 8 & I HUHIUKATOPBI

5 S| Ew |22 Z.| 225 5| 223 8

& Ja AUCIUIUIUHEI = 8= | 8 =g &2 2 = g & 5| &8 =gl 7 OCBOEHHMS

< 5 S S22 e8| £E222C] 822 ¢ komnerenumii

= = 5 8 H 8 F R H oa| FEE| O
= s E g o = E 8l 2 sEE2| R
g S ©Q S o = o A
= =} = < g 2
= 2] = = 4] = © 4] =
3-OI1K-1,;
VY-OIlK-1
O6pamenne ¢ OAT. B-OIIK-1
IlepeBo3ka u xpaHeHue 3-I1K-6;

1 | OJT. Paznenka OT. 8 8 2 30 46 | V-IIK-6;
BricokotemneparypHas B-TIK-6
obpabotka OAT 3-11K-3.1

V-1IK-3.1
B- T1K-3.1
Boano- 3-OI1K-2;

2 | BKCcTpakUHOHHAs mepe- | 12 12 2 70 94 | YV-OIIK-2

pabotka. PUREX mpo- B-OIIK-2




oece

3-I1K-3.1
V-TIK-3.1
B-TIK-3.1

HeBognrie MeToabl
nepepaboTKu

40

52

3-I1K-8;
V-IIK-8;
B-TIK-8;
3-I1K-9;
V-IIK-9;
B-IIK-9
3-[1K-3.1
V-1IK-3.1
B-IIK-3.1

TexHosoruu nepepa-
4 | OOTKH painOaKTUBHBIX 9 9 1
OTXOZOB.

24

42

3-I1K-8;
V-IIK-8;
B-IIK-8;
3-TIK-3.1
V-TIK-3.1
B-IIK-3.1

4.2 ConeprxaHue QUCHUTITHHBI
Tabmuna 4.3 - JIeKUMOHHBIN Kypc

TpynoeMKOCTb, akaj. 4acoB
B TOM YHCJIE C
No Howmep TeMa JeKIHH HCTO0JIb30BaHUEM
JEKIMH | paszena BCEr0 | MHTEPAKTHBHBIX
00pa3oBaTeIbHBIX
TEXHOJIOTHI
SAnepHble TomMBHBIE LUKIBL. OCHOBHBIE XapaKTepHU-
1 1 2 1
ctuku OAT.
Bknaa pa3nuyHbIX BUAOB TOIUIMBAa B 3HEproOaiaHc.
2 1 [TonsiTue o 3arparax Ha mojydyeHue ’Hepruu. llennas 5 1
sJiepHas peakius 1 oOpa3yroluecs: MPoayKThl Jiese-
HUSL.
OcHOBHBIE TOIUTMBHbIE HUKJIBI | 7TyOHHA BRITOpaHUs
KoaddunumeHT Bocnponssoactsa 1 ero posb B 3aMbl-
3 1 KaHMM TONIMBHOIO UMKAa PannannoHHble XapakTepu- 2 1
ctuku OAT u nozonpenensromue Hykinasl OcraTou-
Hoe sHeproseiienenue OAT Pagnorokcnunocts OAT
Pa3nenka TonnuBa. MexaHn4eckre METOIbl CHATHUS
o6omouek TepMuueckre METOIbI CHIATHS 000JI0UYEK
4 1 CHsTHE 000JI0YKH KUJIKUM HUHKOM. OMBIT pa3paboT- 5 1
ku ycranoBku XPYCT.Bonokcnganus, OREOX u
Airox npouecc. PactBopenue Torumsa
Okcerpakius. CrocoObl MPOBEACHUSI U OCHOBHBIE TO-
JIOKEHUS. DKCTPaKIUs HEUTpaIbHBIMU SKCTpareHTaMu
OKCTpareHThl ¢ JOHOPHBIM aTOMOM a30Ta U CEpbI
5 2 OkcTpakuus dpupamMu U KeToHaMu. DKcTpakuus ¢oc- 2 1
(opopraHnuecKUMH SKCTpareHTaMu
Okcrpakuus TpuOytunpocharom
OKCTpaKLIMsl OpraHM4eCKMMH KHCIOTaMHU U X COJIIMU
Knaccuueckuit PUREX mponecc. OuncTka u Bblese-
6 2 HUE ypaHa, IUIyTOHUS U HENTyHMs. BoccraHoBieHue 2 1
IUTyTOHUS. Y paHoBas BeTBb.IlepeBos ypaHuIHUTpaTa B




OKHCIJIBI. HJ'IYTOHI/ICBaﬂ BCTBb

[TonyyeHnue AuMOKCUAA TUTYyTOHUS

Brinenenne u ounctka HenTyHus. CrocoObl IpoBeie-
HUS HKCTPAKLIMK. ATIMapaTypa 3KCTPAKIIMOHHBIX IPO-
neccoB. Cwmecurenu-orcroMHuku. IlynbcanmonHbie
KOJIOHHBI. [[eHTpOOEIKHBIE IKCTPAKTOPHI

Touku pocta PUREX nporniecca. Cxema nepepaboTku
OST na OJL. Yopowmennsiit PUREX mpouecc
GANEX mpornecc. EURO-GANEX mporiecc

UREX npouecc. TRUEX npouecc. DIAMEX nponecc

SANEX npornecc.O6benuaerne DIAMEX-SANEX
EXAmM mponece [onstus o peaktuBax CHON. Oco-
o6ennoctu nepepadbotkn MOKC OST. Ouunctka ot
mmpkonust Ouncrka ot pyrerns. COEX™ mporece
NEXT mporiecc. DkcTpakiius B TOpPUEBOM TOIUTUBHOM
KIS

10

TALSPEAK mporuecc. [Ipsimast u oOpaTHas Bepcus
TALSPEAK. Peanuzanus TALSPEAK B AO «['HI]
HUMAP». TRUSPEAK mnpouecc i-SANEX mporece

11

HeBoaubie MeTonbl B snepHON 3HepreTuke. [lupoxu-
must B 3ATL[. DUPIC npornecc. [Ipomecch neperiaBa
¢ ¢umrocoM. BricokoTemmneparypHas KHIKOCTHAsI JKC-
Tpakuus Meronsl nepepabotku OAT B menodno-
kapOoHaTHbix pactBopax. KAPBOKC-nponecc. KAP-
BO®TOPOKC-nipouecc.Ilnasmennas cenapauus OAT

12

Jumutposrpaackuii cyxoii mporecc (DDP). OcHoBbl
npouecca DDP. Craguiinocts DDP. Ilopsgok wu
Ha3HadeHHWe HJekTpoiau3oB B DDP. BapuaTtuBHOCTH
DDP. Ocaxnenue B DDP. AnmapatHoe obecrieueHne
DDP. OGpaboTka 0CaaKOB Pa3IMYHOIO MPOUCXOXKIE-
Hus ['azodropuanas rexnonorus nepepadotku OAT
YcranoBku OPEI'AT. Oneir Slnonuu B razodropun-
Hoit TexHonoruu. Ilepepaborka OST B cpeme cxu-
YKEHHBIX T'a30B WJIM CBEPXKPUTHUECKUX (DITFOM]IOB

13

DnektpopadunupoBanue Ha npumepe cxembl KAERI
OnexTpopaduHupoBanue Ha npumepe cxembl IGCAR
WHepTHBIE M PEaKIMOHHOCIIOCOOHBIE KAaTOAbI — IPH-
yuHbl paznuuuit. Kuakomerannudeckue katoasl. Boc-
cta”oBneHue okcuanoro tormauBa Ombir ANL u INL.
[TepepaboTka Torumea EBR-I1

OxcnepuMeHT ¢ ToruBoM METAPHIX
[Tupoxumuueckue BapuaHTbl B cxeme mnpoekra [IPO-
PBIB. O6pamienue ¢ orpaboTaHHOHN COJIBIO

14

Crpykrypa HakomieHHbIX B Poccun PAO. Tunsl ycra-
HOBOK 1o miepepadbotke PAO. YcTaHOBKM HOHHOTO
oOMeHa u copOuuu. YcraHoBku cxuranus. Ctparerus
oOpatenusi ¢ PAO B P®. [Ipuopurersl B oOpatieHuu
¢ PAO. Hanpasnenus pabot nmo PAO. Obparenue ¢
OAT u PAO B AO «'HL HUNAP». OnbITHO — mipo-
MBIILIEHHBIN OA3€MHOT0 3axopoHeHus JKPO
ba3oBble NpUHLMIIBI U HAIlMOHAJIbHBIE CUCTEMBI 00pa-
IIEHUS C paHoaKTUBHBIMH oTxogamu. Ctanuu oOpa-
HICHUS C PAIMOAKTUBHBIMU OTXO0/IaMU

VICTOYHUKH paAMOAKTUBHBIX OTXOJOB M CHCTEMBI MX




knaccuukanmu.  Knmaccudpukamus  paarnoakTHBHBIX
orxoq0B B Poccun. Knaccudukamus paanoakTUBHBIX
otxo110B B CoenuneHHbix [lITarax AMepuku
Knaccugukanus pannoakTuBHEIX O0TX0J0B BOo PDpan-
007078

15

Pagmanmonnass  SKBHBaJCHTHOCTh.  PaamarmoHHO-
MUTpAllMOHHAs SKBUBAJICHTHOCTh. ['eosiornyeckoe 3a-
xoponenue OAT u PAO. 3axoponenue PAO
Marpuiisl 1151 3axopoHenusi PAO.

16

COop, copTHpOBKA W TEPBUYHAS XapaKTEPUCTHUKA pa-
JTMOAKTUBHBIX 0TX0A0B. ['a3000pazusie PAO. Boansie
paaroaKTUBHBIE OTXOJbl. JKUAKHWE OpraHuyuecKkue pa-
JIMOAKTUBHBIC OTXOJbI. TpeOOBaHUS K XPaHUJIMIIAM.
Krnaccudukarop ¥ ymakoBOYHBIC CpPEACTBa ISl Iep-
BUYHBIX ()OPM OTXOMOB.

17

Oco0eHHOCTH PaMOAKTUBHBIX OTX0/10B. ['oMOreHHas
U FeTepOreHHas TPaHCMYyTallusi MUHOPHBIX aKTHHH/IOB
XKunkoconesoii peaktop u ADS kak mepcrieKTuBHBIC
YCTAHOBKHM i TpaHcMmyTauuu. [lepepaboTka BbICOKO-
aKTUBHBIX 0TX0J0B. YnapuBanue BAO. IIpobiaemsbl u
BapuaHThl. OtBepxkaeHue BAO. OctekioBbIBaHUE: B
Poccun u Bo ®pannuu. Pa3pabarsiBaeMble yCTaHOBKU
otBepxkaeHus BAO B I[TPK. SYNROC-texHom0rns
[TepepaboTka KUIKHX CPEIHEAKTUBHBIX OTXO0/I0B
Pa3paOaTbiBaemble ycTaHOBKU ynapuBanus CAO B
ITPK.

18

butymupoBanue. LlementupoBanue. OTpaboTka mpo-
[IECCOB OOpalIeHUs] C OTXOJAMH IPOLECCOB JIE3aKTH-
BaIMM. epepaboTKa KHUJIKUX HU3KOAKTUBHBIX OTXOJI0B

[TepepaboTka razoobpaszusix PAO. Y nanenue tputus

VYnanenue aspozosieit u nbuid. OOpamienue ¢ Guib-
TpaMmu.

Uroro:

35

18

Tabmua 4.4 - [paktudeckue 3aHATHA2

pr,HOGMKOCTB, aKaJl. 4aCoOB

B TOM YHCJIC B

Nesa- | Homep HaumeHoBaHME TPaKTUYECKOTO 3aHATHS
HATUA pasacia p BCEro (I)OpMeUHpaKTI/I—
YeCcKOM 1moaro-
TOBKHU
1 1 IIpakTnueckoe 3aHsATHE «SInEepHBIE TOIJIMBHBIE LUK- 2
1b6l. OcHOBHBIE XapakTepucThuku OATy.
Pacuer 3arparax Ha mnomydyeHue sHepruu. llemHas
2 1 siepHasi peakius U o0pa3yroumecss ITPOIyKThI Jaese- 2 1
HUSL.
3 1 Pacuer ko3¢ uieHToB BOCNpOU3BOACTBA U €ro 9
pOAb B 3aMbIKaHUW TONJIMBHOTO LMKIA
TexHonornueckue pacyeTsl MexaHU4eCKUE METO/IbI
4 1 CHATHUS o0oJiouek TepMuuecKkrne METO bl CHATHUS 000- 2 1
no4ek CHsTHE 000JI0UYKH KUAKUM HUHKOM.. PacTBo-
pEeHMe TOIINBa
5 2 Pemenwe 3a1a4 1Mo 3KCTpaKIuu 2
6 2 Pacuer nmpouecca PUREX nponecc. Ounctka u BbI- 2 1

JICICHHEe ypaHa, TUTyTOHMsI M HenTyHus. BoccraHos-




JIEHWE IUTyTOHMS.YpaHoBass BeTBb.llepeBon ypaHui-
HUTpAaTa B OKUCJIBL. HJIYTOHI/IeBaH BETBbH

Pacuer anmapaToB npoBeIeHUs SKCTPAKIIUU

OckusupoBanue cxembl nepepadbotku OAT na OLL.

© |00

Pacuer koaddunrentoB ourctku . OUUCTKA OT LHUP-
KOHUSI U PYTCHHUS

N N INIDN

Pacuer skcrpakuronssix nporeccoB B TALSPEAK

N N INIDN

11

HeBonuble meTonel B saepHOU 3Hepretuke. IIupoxu-
mus B 3ATL. DUPIC nporiecc 1 ero 3cKu3upoBaHHE

12

JumutpoBrpaackuii cyxoit nporecc (DDP). OcHos-
HBIC PACUEThI TEXHOJIOTHUECKUX OTIepAIIHid

13

OnexkTpopaUHUPOBAHUE U €r0 PACUETHI

14

CrpykTypa HakorieHHbIX B Poccuu PAO. Pacuerts
HakommieHus PAO B pasHbIX Texmpolecax rnepepa-
6otku OAT

15

PagmanmonHass 3KBUBAJIEHTHOCTh.  PanuanuoHHO-
MUTPALIMOHHAS]  3KBUBAJIEHTHOCTh. ['eosoruueckoe
3axopoHenue OSAT u PAO. 3axoponenue PAO. Mart-
puubl aia 3axopoHenuss PAO. Pacuer ycnosuii xpa-
HeHus 1 3axopoHeHust PAO

16

CO6op, copTUpOBKa M TEPBUYHAS XaPaKTEPUCTHUKA pa-
JTMOAKTUBHBIX OTX0J10B. OCHOBHBIE TPEOOBAHUS K TH-
nam PAO u HII ¢ xapakrepuctukamu PAO

17

Oco0eHHOCTH PauOaKTUBHBIX OTXOA0B. I'OMOreHHas
Y T€TEepPOreHHAasi TPAaHCMYTALUsl MUHOPHBIX aKTHHHJIOB
JKunkoconesoit peakrop 1 ADS kak mepcrieKTUBHBIE
YCTaHOBKM Juid TpaHcMmyTauuu. [lepepaborka BbICO-
KOaKTHBHBIX 0TX0/10B. Ynapuanue BAO. IIpoGiemsl
Y BapuaHThl. Pacder anmapartos

18

butymupoBanue. LlementupoBanue. OtpaboTka mpo-
LIECCOB OOpaIlEHUsI ¢ OTXOJaMH IPOLIECCOB JE€3aKTH-
BaIMH. epepaboTKa KUJKUX HU3KOAKTUBHBIX OTXO/I0B.
Pacuer anmapaTos

[TepepaboTka razoobpasusix PAO. Y nanenue tpurtus,
pacyeT ynaBiauBaHMs ra3000pa3Hbix [1]]

Uroro:

35

Tabnwua 4.5 - JlJabopaTopusie paboTsil
Yuebnvim nnanom ne npedycmompenul.

Tabmmua 4.6 - CamocTosiTenbHast paboTta CTy/IeHTa

Pa3nen
JTUCILUIIIN-
HBbI

Ne
/o

Bun camocrositensHOM paboThl CTyIeHTa

TpynoemMkocTs,
4acoB

1.1

THH.

Ponw atomHOM sHepreTuku. McTopus ocBOeHHE aTOMHOW SHEp-

2

1.2

anepHoi npomeinuieHHocTH B CCCP.

IlepBeiit anepHslil peaktop B Hukaro. [IpomelnieHHbie peakTo-
per CHIA.Ilepsoiii sinepubiii peakrop B CCCP..CraHoBneHue

10

1.3

ckux peaktopoB.Mokpoe xpanenue OAT

[Tpunmmmne ob6pamienus ¢ OAT u PAO. HakomieHHbie 00beMBI
OAT u Temn ero HapaboTku.CTpykTypa oOpamienus ¢ OAT B
Poccun. Xapakrepuctuku Tormsa Poccuiickux sHepreruye-

10




O6pamenue ¢ nedekTHBIM U HeTUNOBbIM O T
KoHTeliHephI ¥ TpaHCIOPTHO-YNIAKOBOYHbIE KOMILJIEKTHI.

1.4

OmnbiT pa3padotku yctaHoBKH XPYCT.Bonokcunanus, OREOX
u Airox nporecc. PactBopeHue TormBba

2.1

. DKCTpaKIus HEUTPATbHBIMH SKCTPAreHTaMHU

DKCTpareHThl ¢ JOHOPHBIM aTOMOM a30Ta M Cephl

Dkcrpakius 3pupamMu ¥ KeTOHaMH. DKcTpakius pochopopra-
HUYECKUMU SKCTPAreHTaMu

DkcTpaknus Tpudytuidocharom

DKCTpaKIus OPTaHNYECKUMH KHCIIOTAMHU U X COJISIMU

10

2.2

Knaccuueckuit PUREX npouecc. OuucTtka v BbIJEIECHUE YpaHa,
IUIyTOHUSI M HENTyHUsA. BoccTaHoBieHHE IUTyTOHUS.YpaHOBas
BeTBb.IlepeBoy ypanminuTpara B okucisl. [lmyroHneBas BeTBb

10

2.3

Arnmaparypa  9KCTpakUMOHHBIX  IpoueccoB.  Cmecurenu-
orcroHuKH. Ilynbcanmonnsie KOMOHHBI. LleHTpoOekKHBIE KC-
TPaKTOPBI

10

2.4

GANEX mpouecc. EURO-GANEX mporecc
UREX nponecc. TRUEX nponiecc. DIAMEX nponiecc

10

2.5

SANEX nporecc.O6bpenuaenne DIAMEX-SANEX
EXAmM mporecc

10

2.6

. Peanmmzamus TALSPEAK B AO «I'HII HUHMAP».

10

2.7

Mertonsl nepepabotku OST B menouHo-kapOOHATHBIX PacTBO-
pax. KAPB3KC-nipouecc. KAPBOD®TOPOKC-
npouecc.llnasmennas cenapauus OAT

10

3.1

JumutpoBrpajackuii cyxoi mporecc (DDP). O6paboTka ocaj-
KOB pa3jM4yHOro mnpoucxoxjaeHus ['azodropuanas TexHonorus
nepepadotku OAT

VYcranoBku @PEI'AT. OnbiT SInoHuu B ra30pTOpUIHON TEXHO-
JIOTHUH.

20

3.2

OnexTpopaduHupoBanue Ha npumepe cxembl KAERI
OnexrpopadunupoBanue Ha npumepe cxembl IGCAR

20

4.1

OnBITHO — IPOMBIIITIEHHBIN OA3€MHOTO0 3axopoHeHus JKPO
ba3oBble MpUHIUIBI U HAallMOHAJIbHBIE CUCTEMBI OOpallleHusl ¢
panuoakTUBHBIMU oTxonamu. Ctanuu oOpalieHus ¢ paanoax-
THBHBIMH OTXOJIaMH

VICTOYHUKH painOaKTUBHBIX OTXOJ0B M CUCTEMbI UX KJIacCU(U-
kauuu. Knaccudukanus paanoakTHBHBIX OTXOA0B B Poccuu.
Knaccugukanus paguoakTUBHBIX OTX0/10B B COEIMHEHHBIX
[IItarax AMepuku

Knaccugukaius paanoakTUBHBIX 0TX0Z0B B0 PpaHIUH.

4.2

PannannonHas SKBUBaJIEHTHOCTh. PagquanmoHHO-MUATpallMOHHAS
SKBUBAJIEHTHOCTH. ['eonoruueckoe 3axoponenue OAT u PAO.
3axoponenne PAO

Matpuus! 1 3axopoHenust PAO.

4.3

. Kimaccudukarop m ynmakoBoYHBIE CpEIACTBA ISl TIEPBUYHBIX
¢dbopM OTXO0JI0B.

4.4

Oco0eHHOCTH paOaKTUBHBIX OTXOJ0B. ['OMOTeHHas U reTepo-
TeHHAasl TPAaHCMYTAIUs] MUHOPHBIX aKTHHHJIOB

[TepepaboTka BBICOKOAKTHBHBIX OTXOJ0B. YmapuBanue BAO.
[IpoGnemsr u BapumanTsl. OtBepxaeHue BAO. OcTeknoBbiBa-
Hue: B Poccun u Bo @pannuu. Pa3pabaTeiBaeMble yCTaHOBKU
orBepxieans BAO B [TPK. SYNROC-texHomorust

4.5

BurymupoBanue. llementupoBanue. OtpaboTKa mporeccoB 00-




palieHus ¢ OTXOJaMH IPOIECCOB JE3aKTHBAIMH. epepadoTKa
KUIOKNX HU3KOAKTHUBHBIX OTXOH40B.

NTOI'O: 164

5 OBPA3OBATEJIBHBIE TEXHOJIOTI'MA

OcCHOBHbBIE TUIIBI JIEKIUIi:
1. UudopmanuoHHasi JeKIHs.
2. lIpodJjieMHas JeKIUsl - B OTIMYHE OT MH(DOPMAIMOHHOW JIEKIIMU, HA KOTOPOH COOOIIAI0TCS
CBEICHMSI, TpeJHA3HAYCHHbIC ISl 3allOMUHAHUS, HA NPOOJIEMHON JIEKIIMU 3HAHUS BBOJATCSA Kak
«HEU3BECTHOE», KOTOPOE HEOOXOAMMO «OTKPHITHY. [IpoOiaemMHast JeKIus HAYMHACTCS C BOIPOCOB, C
MIOCTAHOBKH MPOOJIEMBbI, KOTOPYIO B XOJ€ HM3JIOXKEHHUS MaTepuaia HeoOXoaumo pemuTsb. [Ipu stom
BBIBUTaeMasi mpobiieMa TpedyeT He OJJHOTUITHOTO PEIICHHUs, TOTOBOM CXEMBbI KOTOPOro HeT. JlaHHbBII
THUII JIEKIUU CTPOUTCS TAKUM 00pa3oM, 4TO AESITEIbHOCTh CTY/IEHTA MO €€ YCBOCHHIO MPUOIMKAeTCs K
MOMCKOBOM, HccaeaoBaresbckoil. Ha mogoOHBIX JieKIusx oOs3aTeieH AMAOr MpernojaBareis U
CTYJCHTOB.
3. Jlekuusi-npecc-KoH(epeHIusl - MPEroaaBaTelb OOBSBIICT TEMY JICKIIUU U MPOCHT CTYACHTOB
MMCBMEHHO 33/1aBaTh €My BONPOCHI MO JaHHOU Teme. CTyneHT 00s3aH chopMyIupoBaTh BOMPOCH B
TEUCHHE 5 MHUHYT, Jajiee MPENoIaBaTe)ib COPTUPYET MOCTYIHUBIIHNE 3aITUCKHA M YHTACT JICKIUIO B (pop-
Me CBSI3HOT'O PACKPBITHS TEMBI, B Ipoliecce KOTOPOro (hopMyIHpyrOTCs OTBETHI Ha 3aJaHHbIE BOIPOCHI.
B koHIIe NeKuu mpenoiaBaTeNb MPOBOAUT UTOTOBYIO OIICHKY BOIPOCOB, BBISBJISSA 3HAHHS U MHTEpE-
cbl oOyuatonuxcsa. Eciau momoOHas Jiekuusi IpOBOAUTCA B Havalle M3Y4YeHHS TEMbl WM pasjiena, TO
OHA BBISIBJIICT KPYT HHTEPECOB CTYICHTOB, CTEIICHh UX MOJTOTOBICHHOCTH K padore. Eciu ona unra-
eTCsl B CepeIuHe Kypca, TO HalpaBeHa Ha MPUBJICUYEHNE BHUMAaHUS CTYICHTOB K €r0 BaKHEHUIIIUM MO-
MeHTaM. HakoHell, B KOHIE YTeHHEe TOJ00HOM JISKIIMH WUMEET IIeJb MOJBEICHUE UTOTOB Kypca M CH-
CTeMAaTU3AINI0 TIOJYyYSHHBIX CTYICHTaMHU 3HAaHUH.
4. Jlekuus-0ecena, JJeKIUs-TUCKYCCHSI.
5. Jlekuusi ¢ pa30opoM KOHKPETHOI CUTyallWH, W3JI0KEHHON B YCTHO WM B BUJE KOPOTKOIO AHa-
¢uapMa, BHJICO3AITUCH W T.I.; CTYJACHTBHI COBMECTHO AHAIU3UPYIOT U OOCYKIAIOT MPEICTaBICHHBIN
MaTepua.
6. Jleknusi-KOHCYJIbTaNMs, PU KoTopoir 10 50 % BpeMeHHW OTBOJIUTCS JJIsi OTBETOB Ha BOMPOCHI
CTYJICHTOB; B TOM UYHCJIE€ C MPUBIECYCHUEM CIIEIIUATbHBIX KOHCYIBTAHTOB — KBAIU(DUIIMPOBAHHBIX CIIe-
[UAJTMCTOB B 00JIACTH U3y4aeMO MPOOJIEMBI.

HekoTopble TUNBI NPAKTHYECKUX 3aAHATHIA:

1. Keiic-meTon
Ero Ha3zBaHWE MPOUCXOANT OT aHTIIMHCKOTO CJIOBA «KEWCy» — Marka, 4eMojiaH, moptdens (B TO ke Bpems
«KEeMC» MOXKHO MEePEBECTH U KaK «Ciaydail, cutyanus»). [Ipomecc 00ydeHns ¢ UCIOIb30BaHUEM KEHC—
METO/1a TIPEICTABIIICT COO0I MMHUTAIINIO PEATEHOTO COOBITHS, COYCTAIONIYIO B IICJIOM aJICKBaTHOE OTpa-
KEHHE peallbHOM 1eHCTBUTENBHOCTH, HEOObIIINE MaTepralbHble U BPEMEHHBIE 3aTPaThl U BapHATHUB-
HOCTh OOy4eHHs. YueOHbII MaTepual moaeTcs CTyJeHTaM Buie TpodsieM (KeicoB), a 3HaHUs ITpuodpe-
TalOTCA B Pe3yabTaTe aKTHBHOW U TBOPUYECKON PabOTHI: CAMOCTOSITENIFHOTO OCYIIIECTBICHHUS 1eJeroara-
HUs, cOopa HeoOXoauMoi HH(OPMAIINH, €€ aHAIM3a C PA3HBIX TOYEK 3PEHUS, BBIBUKCHHSI THTIOTE3HI,
BBIBOJIOB, 3aKJITIOUYCHHSI, CAMOKOHTPOJIS MTPOIecca MOTYYSHHsI 3SHAHUHA U €ro pe3yIbTaToB.

2. TpeHuHr
CrennanpHasi cucTeMaTH4eckasi TPeHHPOBKa, 00yUeHHe 10 3apaHee 0TpadOTaHHON METOAUKE, CKOHIIEH-
TPUPOBAHHOW HA (POPMUPOBAHUHN U COBEPIICHCTBOBAHUHU OTPAHUYCHHOTO HAOOpa KOHKPETHBIX KOMITE-
TEHIUH.

3. Konkypc npodeccuoHaJILHOro MacTepcTBa

4. 3aHATHS ¢ IPUMEHEHHEM 3aTPYIHSIONIMX YCJOBHIl (BpEeMEHHbIE OTPaHUYCHUS; BHE3aIHbIC 3a-
MIPEIECHUST Ha MCIIOJIh30BAHKE ONPEICIICHHBIX METOINK, MEXaHU3MOB | T.I1.; HH(POPMAIIMOHHAS HEIOCTa-
TOYHOCTH; MeTOJI abcyp/a, 3aKIFOUAIONIUICS B MPEIIOKEHUH PEIIUTh 3aBEOMO HEBBIMOTHUMYIO MPO-
(dheccroHaIBHYIO 33729y ).

5. MeToabl rpynnoBoro peuieHusi TBOPYECKUX 3a/1a4




a) meron enbdu

[Tomoraer BbIOpaTh U3 MpeIaraeMoi cepuu aabTePHATUBHBIX BAPUAHTOB JIYULIHil: OT YWIEHOB IPYIIIBI

TpeOyeTcs JaTh OIEHKY KaXI0TO BapHUaHTa B ONPEICICHHON MOCIIeIOBATEILHOCTH.

0) METO/] THEBHUKOB

Y4acTHUKY pelIeHUs TPOOJIEMbI 3aTMCHIBAIOT MTOSBUBIINECS B OMPEICIICHHBIN TIEpHUO BpEMEHH (He-

JIeJis U T.11.) UJIeU — C IOCIEAYIOUIUM KOJIJIEKTUBHBIM UX O0CYXICHHUEM.

B) MeTO] 66

He meHe miecTu 4ieHOB Ipyniibl B TEUEHUE IECTH MUHYT (GOPMYIUPYIOT UJEH PEHICHUS TPOOIEMBbI.

Kax/1p1if yuaCTHHK 3aIMCBhIBae€T CBOM COOOpaXKeHUsS Ha omnpeaeseHHoM Jucte. [loce 3Toro mpoBoanT-

cs1 00CY>KIEHHE BCEX MOJTOTOBIIEHHBIX CIIMCKOB, OTCEMBAIOTCS SIBHO OIIMOOYHBIE PEIIEHUS, OCTaIb-

HBIC TPYIITUPYIOTCS TI0 OTPECIICHHBIM MTPU3HAKaM. 3aa4a — 0TOOpaTh HECKOJIBKO HanboJiee BaKHBIX

BAapHAHTOB (MX KOJIMYECTBO JOJIKHO OBITH MEHBIIIE KOJTHMUECTBA YYACTHUKOB TUCKYCCHH).

') METOJ] pa3BUBAIOLICICS KOONIEpaIluu

Jl11g Hero xapakTepHa IOCTaHOBKa 3a/1a4, KOTOPbIE TPY/IHO BBHIIOJHUTE B MH/IMBUIYaJIbHOM IMOPSJIKE U

JUTSE KOTOPBIX HYXKHA KOOTepanwsi, 00beIMHCHIE YUaINXCs C paclpe/ie]ICHHeM BHYTPEHHUX POJIeH B

rpynne. g peuieHust npo6ieMbl, JaHHON IperoaaBaTeieM, CO3Jal0TCs TPYIIbI yyauxcs u3 6—8

yenoBek. «['pymma hopmupyercs Tak, 9TOOBI B HEH OBLT «THACP», «TeHEPATOpP ULy, «HYyHKIIHO-

HEp», «OMIIOHEHT», «HccaeaoBaTeNby. CMeHa Iuaepa MPOUCXOIUT Yepe3 KaK Ible BA-TPU MIpaKTHie-

CKUX 3aHSTHS, YTO CTUMYJIUPYET PA3BUTHE OPTraHU3ATOPCKUX CIIOCOOHOCTEH y CTyIeHTOB. TBOpUe-

CKHeE TPYIIIBI MOT'YT OBITh IOCTOSTHHBIMU U BpeMEHHBIMH. OHU TOJIBUXKHBI, T.€. CTYJCHTaM pa3pelia-

€TCsI MePEXOANTh U3 OHOMN TPYIIIEI B IPYTy0, O0MIATHCS ¢ WieHaMu Apyrux rpym. [locie Toro, kak

KaKJasi TpyIIa NpeUIoKUT CBOM BapUaHT PELICHUs, HAYMHACTCS JUCKYCCHSI, B X0JIe KOTOPOM TPYIIIIbI

gepe3 CBOUX MPEICTABUTENCH JOJDKHBI JJOKa3aTh HCTUHHOCTH CBOETO BapuaHTa pemieHus. [Ipu atom

ydanuecs JOJKHbI IPOSBUTH APYAULINIO, TOTUYECKHIE, PUTOPHUUECKHUE HABBIKHU U T.I. Eciau uMmerommux-

Csl 3HAHUH Y y4alIuXcsl HEJOCTATOYHO, MPEI01aBaTelb MPEPHIBACT JUCKYCCHIO U JaeT HY)KHYIO HH-

(dhopmariuio B JEKIIMOHHOHN dopme.

6. Mo3roBoii mTypm
Haubonee cBoboaHas popMa AMCKYCCHU, TO3BOJISIONIEH OBICTPO BKIIOUYHUTH B pabOTY BCEX YICHOB yuel-
HOU rpynmel. Micrionbs3yeTcs TaM, T/ie TpeOyeTcst TeHepalys pa3Hoo0Opa3HbIX UIeH, UX 0TOOp U KpUTHY -
CKasl OIIEHKa. DTarbl MPOAYIIMPOBAHUS HIEH U X aHAJIM3a HAMEPEHHO Pa3/IeJIeHbl: BO BPEMs BBIIBIKE-
HUS WJICH 3amperniaercs uX KpuTtuka. BHenTHe oq00psSFOTCS ¥ MPUHUMAIOTCS BCE BRICKA3aHHBIE HJICH.
Bornbiie ieHUTCst KOMMYECTBO BBIABUHYTHIX UJEH, 4eM UX KadecTBO. lnen MoryT BhICKa3bIBaThCs O0€3
000CHOBaHUSI.

7. JlenoBble UTPbI: MMUTALMOHHBIE, ONlEPALIMOHHBIE, POJIeBbIe
3TO0 METOM, IPEIOIAraoIINi CO3/JaHNe HECKOIBKIX KOMaH]I, KOTOPBIE COPEBHYIOTCS APYT C APYTOM B
pelIeHn TOW WK WHOM 3anaun. Hampumep, KoMaHabl MOTYT H300pakaTh OaHKU, KOHKYPUPYIOIIHE B 00-
JIACTH KPEUTOBAHUS HACCIICHUS, VI MTOJIMTUICCKHE MAPTHH, CTPEMSIIIIUECS BO BpeMsl BEIOOPOB B TIapiia-
MEHT MpruoOpecTH HanbobIIee KOJIMUYEeCTBO rojIocoB n3bupareneil. [{enosas urpa TpedyeT He TOJIBKO
3HAHWUW ¥ HABBIKOB, HO M YMEHHUS paboTaTh B KOMaH/Ie, HAXOIUTh BBIXOJI U3 HEOPAMHAPHBIX CUTYAITUH U
T.J. pa3bIrPhIBAHUE POJICH.

8. IpoexTUpOBaHHNE

MeTo IPOEKTOB — ATO COBOKYITHOCTh Y4e€OHO-TTO3HABATENBHBIX IPHEMOB, KOTOPBIE MTO3BOJISIFOT pe-

IIUTh Ty WX UHYIO TPOOJIEMY B pe3y/IbTaTe CaMOCTOSTEIIBHBIX JEHCTBUI yJanuXxcst ¢ 00s13aTeIbHOM

Mpe3eHTAINeH TUX PEe3yTbTATOB.

B pabore Hag MPOEKTOM MPEOoIararTCsl CIeTyIOIINe dTAITbL:

1. IToaroroBka. OnpeseneHre TEMbI U ENei MpoeKTa.

2. [TnanupoBanue.

Omnpenenenne UICTOYHUKOB MH(OpMAINK; ONpeielieHre crocoboB e€ coopa u ananusza. OnpeneneHue

criocoba mpecTaBieHus pe3ynbTaToB (opmbl 0TUETA). Y CTaHOBICHHUE MTPOLEAYP U KPUTEPHUEB OLIEH-

KM pe3ylibTaTa | Mpoliecca pa3paboTKu MpoekTa. Pactpenenenue 3aganuii 1 00s13aHHOCTEH MEXKIy

qJIeHaMU KOMaHIbl.

3. UccnenoBanue.

C6op unpopMmaruu. Permenne mpoMexxyToIHbIX 3a1a4. OCHOBHBIC HHCTPYMEHTBI: HHTEPBBIO, OMTPOCHI,

HaOII0IeHNs1, IKCTICPUMEHTHI.

4. Aganu3 u 00001IeHHE.



Amnanu3 napopmanuu, opopMIIeHHE pe3yabTaToOB, HOPMYITUPOBKA BHIBOJIOB.
5. [IpeacraBnenue npoekra.
Bo3MoskHBIE (OPMBI IPEACTABICHUS PE3yJIbTAaTOB: YCTHBIN, MMChbMEHHBIM OTUET.
6. IloaBeneHue UTOrOB.
OneHka pe3yinbTaToB U CaMOI'o IIpolecca MPOEKTHON JAESTENbHOCTH y4Yallero

6 OLIEHOYHBIE CPEJICTBA JI/IsI BXOJHOI'O M TEKYIIETO KOHTPOJI,
MPOMEXYTOYHOM ATTECTALIUM (AHHOTAILIHST)

@DoH/] OIICHOYHBIX CPEJICTB, BKIIOYAIOIINI TUIIOBBIC 33/IaHUs1, KOHTPOJIbHBIE pa0OTHI, TECTHI U METO/IbI
KOHTPOJISI, TIO3BOJISIIOIIME OLICHUTh Pe3yNbTaThl 0OyueHHs M0 JaHHOW AMCIUIUIMHE, rpuBeaeH B [Ipunoxe-
HUM.

KoHTposb ocBOeHMSI TUCIUILIMHBI IPOU3BOIUTCS B COOTBETCTBUU C [lonoxkeHneM 0 pedTHHIOBOM
cucreMme oueHky 3Hanui cryaenros AU TU HUAY MUDU.

Texymuii KOHTPOJb 3HAHUU CTYAEHTOB IMPOU3BOJIUTCS €XKEHEAEIbHO Ha MPAKTHUYECKUX U Jia-
00paTOPHBIX 3aHATUAX MpPENoaBaTeIeM, BeAYIIUM 3aHATHS M0 JUCIUIUIMHE B CIETYIOMMX (hopMax:

—  TeCTUpOBAHME;

—  THUChbMEHHbIC MHAUBHyaJbHbIE JOMAIITHUE 3aJaHMUS,
—  KOHTPOJIbHBIE pabOTHI;

—  KOJIJIOKBUYMBI.

OTaenbHO OICHUBAIOTCS JIMYHOCTHBIE KauecTBa CTYACHTA (aKKypaTHOCTh, HCIOJHUTEIHHOCTH,
MHUIMATUBHOCTh) — paboTa y JIOCKH, CBOEBPEMEHHAs Claya TECTOB, OTYETOB IO JaOOPATOPHBIM pabdo-
TaM ¥ UHJIWBUyaJbHBIX 3aJaHHM.

[IpomexxyTOUHBIA KOHTPOJIb MPOU3BOIUTCS 3 paza B CEMECTP B CIEAYIOMINX (popmax:

—  TeCTUpOBAHWE;
—  KOHTPOJIbHBIE paOOTHI.

WTOrOBBI KOHTPOJb MO pe3yibTaTaM CEMECTPOB IO IUCHUIUIMHE MPOXOAUT B (OpME TMHCH-
MEHHOT0 9K3aMeHa, BKJIIOUAIOIIEro B ce0sl OTBET Ha TEOPETUUECKHE BOIIPOCHI U PELICHUS 3aau.

@DoH/1 OIIEHOYHBIX CPEJICTB, BKIIOYAIOIIHE THITOBHIE 33aJaHUsI, KOHTPOJIBbHBIE PA0OTHI, TECTHI U METOJIBI
KOHTPOJIs, TO3BOJISIIOIINE OLIEHUTh Pe3yNIbTaThl 0OyYEeHHs 10 JaHHOM JUCLMILIMHE, npuBeneH B [puoxe-
HUM.

7 VUEBHO-METOJNYECKOE 1 HH®OPMAIIMOHHOE OBECTIEYEHUE
T COUTIIAHBI

7.1 IlepevyeHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOI JIUTEpPaTypbl

Tabauna 7.1 - ObecnieyeHre TUCHUILUIMHBI OCHOBHOM M JIOMOJIHUTEIBLHOM JTUTEpaTypOol M0 TUCHUIUINHE

N ABTOp HasBanue Mecro usna- HaumenoBanue | I'ox us- | Konmnuectso
n/n HUS W3/1aTeNbCTBA JaHUs | SK3EMIUISIPOB
OcHoBHas1 JInTepaTypa
1 |Kompipun A.A., |TexHonorus mpo- |Mocksa ATtomdHeprouzaar | 2006

Kapemun A.M., |u3BOACTBA U pa-

Kapenun B.A. JTMOXUMHYECKON
nepepadoTKu
SIIEPHOTO TOILIIMBA




2 Xumnueckas Tex- | MockBa Oneproaromm3aat | 1983
HOJIOTUS 00Ty4YeH-
HOTO SIIEPHOTO
ToruBal Yueo. s
XUM.-TE€XHOJ. CIIel.
By30B] / b. B. I'po-
moB, B. 1. CaBeb-
eBa, B. b. IlleBueH-
KO. -

3 |Xana ., HaBpa- |PaagmoaktuBHOCTH, | MoOCKBa JIKH1 2013 DneKTpoHHas

in Jx. HMOHH3UpYIOLIee KHHTa
U3JIy4YEHUE U a1ep-
Hasl DHEpPreTHKa

4 | AcdanacoB M.U., | OcHoBbI pannoxu- | Mocksa MI'Y 2012 DneKTpoHHas
AOGpamoB A.A., |MHUH 1 paTUO3KO- KHUTa
bepnonocos noruu. COOpHUK
C.C. 3a1a4

JlonmosiHUTEIbHAS JIUTEPATYpPa

1 | JdaBuaeHko O6pammenue ¢ oT- | MockBa MUOU 2007
H.H., Kytienko |paboraBmum sijep-

K.B., Tuxomu- HBIM TOIIJIMBOM U
pos I'.B., PaguOAKTUBHBIMU
JlaBpyxuH A.A. |0TXOJaMu B aTOM-
HOM DHEPreTUKE

2 |.PakoBD.I'., [Ipoueccel u anna- | Mocksa MeTtBannyprust 1993
Xayctos C.B. paThl IPOU3BOJCTB

pallMOAKTUBHBIX
pPEAKUX METAJJIOB

3 | 3unnsbepman OcHoBbl xuMHu4ue- | MockBa ['ocaromuznar 1961
SN. CKOW TEXHOJIOTUH

MCKYCCTBEHHBIX
PalnOaKTUBHBIX
AJIEMEHTOB.

4 | Komnektus aB- | M3oTomsl: monyde- | MockBa duzMaTIUT 2005 OneKTpoHHas
TOPOB MOJ PeX. | HHE, CBOWCTBA, KHUTa
B.IO.bapanoBa |npumeHeHue B 2

TOMax
5 |Kemnep K. Xumus Tpancypa- | Mocksa Artomuznar 1976 OneKTpoHHas
HOBBIX DJIEMEHTOB KHHTA

6 |Tempmemm 0., |Amnamu3 meromom | Mocksa Artomuznar 1975 DneKTpoHHas
bpayn T., Kupm |u3oronHoro pas- KHUTa
M. OaBiieHUs

7.2 IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « UHTEepHET»

Tabnuua 7.2 — PekomMeH 1yeMble 3JIEeKTPOHHO-OUOINOTEYHbBIE CHCTEMBI

Ne HanmenoBanue pecypca Tematuka
Dnexmponnas dubruomexa «Knueaghonoy wWww.knigafund.ru EcrecTBenHo-
Hay4Has
DrexkTpoHHas OnbIHoTeKa yueOHbIX MaTepuanoB mo xumun ChemNet xumudaeckoro Xumust

¢daxynpTera MI'Y um M.B. JlomoHoco-
Bahttp://www.chem.msu.su/rus/elibrary/welcome.html



http://www.chem.msu.su/rus/elibrary/welcome.html

Pecypc «Snepnas pusuka B matepaere» MI'Y: nuclphys.sinp.msu.ru duznka
MexnayHnaponHass — 0a3a  JaHHBIX ~ HAy4YHBIX ~ CTaTed M IYOJMKAIMii:
http://www.sciencedirect.com

Lentp unpopMamoHHO-OnbIMOTeYHOTO ObOecreueHust y4yeOHO-HAyYHOU esTelNb-

Hoctu HUAY MU®U: http://www.library.mephi.ru

Hayunas snekrponnast oubiauoreka: http://elibrary.ru Xumus
Dnexkrponno-oubaroTeuHas cucrema lQiib: http://www.iglib.ru Xumust
http://www.xumuk.ru Caiit o xumun Xumust
https://chemnavigator.borda.ru/ Xumuueckuii moprai Xumust
http://www/Chem.msu.su/rus/teaching/welcome.html - Yye6usie MaTepuansr Xumu- Xumus
geckoro ¢-ra MI'Y

http://www/Htf.ustu.ru/tos/cafedra_6.htm Xumust
http://www/Xim-spravka.org Xumus
http://www/Chemi.org.ru/html/index171.php Xumust
http://www/Chemport.ru: pagroxumus Xumus

7.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCI0JIb3yeMbIX NP OCYILeCTBICHUH 00pa30-
BaTeJIbHOIO0 NMPoILecca M0 JUCHUILINHE, BKII0Yasi epedYeHb IPOrpaMMHOro odecrnevyeHust U MH-
(popManMOHHBIX CHIPABOYHBIX CHCTEM

Tabnuua 7.3 — [lepedeHb TUIEH3MOHHOTO U CBOOOJIHO PAacIpPOCTPAaHIEMOTO MPOTPAMMHOI0 00ECTICUCHH S

Ne HaunmeHnoBanue Kparkoe onucanue
1 | MoOunsHoe npunoxenne MAI'ATD «lsotope Brouser». B ceo6omHOM mocTy- SAnepHo-
e /Uil yCTaHOBKU Ha CMAapT(OHBI U KOMIBIOTEPEI ¢dusnueckue KoH-

https://play.google.com/store/apps/details?id=iaea.nds.nuclides&hl=ru&gl=US | crants! u xapakre-

PUCTHUKH BCCX U3-
BCCTHBIX U30TOIIOB
BCCX 3JICMCHTOB

Tabnuna 7.4 — IlepeueHb npodecCHOHANBHBIX 0a3 JaHHBIX M HH(GOPMAIIMOHHBIX CIPABOYHBIX CUCTEM

Ne HaumenoBanue Temarnka DIIEKTPOHHBIN aJipec
1 MeskayHapoaHas 6asa HayuHble cTaTbu http://www.sciencedirect.com
JIAaHHBIX HAYYHBIX CTaTel
1 MyOJIMKanui
2 Hayunas snektponnass | HaydHble cTathu http://elibrary.ru
6ubmmorexa Poccun
3 baza nanneix BUHU- | EctecTBeHHO-Hay4Has http://www2.viniti.ru.-
T PAH

8 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

No HawnMeHnoBaHMe ToMeleHu Uil MpoBeASeHUS | AZpec (MeCTOIOI0XKEHNE) TTOMEIISHHH JIJTsI TIPOBE-
n/m | BCEX BUIOB Y4EeOHOU JesTeLHOCTH, TIPEIY- JICHUST BCEX BUJIOB yU4eOHOW NEeATEIbHOCTH,
CMOTPEHHOHM y4eOHBIM TUIAHOM, B TOM YHCJIS MPEyCMOTPEHHOM YUeOHBIM IJIAHOM (B Cllydae
MMOMEIIEHHUS JIJII CAMOCTOSITEILHON padoThl, C | peannu3aiuu 00pa30BaTeIbHON IIPOrPaMMbI B Ce-
yKa3aHHUeM ITepPEYHsI OCHOBHOTO 000py0Ba- TeBOH (popMe TOTOITHUTEIIFHO YKa3bIBACTCS
HUsI, Y9€OHO HATJISIIHBIX MTOCOOWH U UCTIONb- | HAUMEHOBAHHUE OPTaHU3AIINN, C KOTOPOU 3aKITIO-
3yeMOT0 MPOTrPaMMHOTO 00eCTICICHUS YeH JOTOBOP)
1 [YueOHas aymuTopus ais mpoBeaeHus yaeOHbIX 3aHaTuil 433507, YnbsiHOBCKast 00s1acTh, T. Jlumutposrpan, yi. Kyi-

Ne204 OpImreBa 294, xopmyc 3
rnmocamouHbIx MecT — 20; mnomans 53,47 KB.M.;
CrieraIn3upOBaHHAs MeOeITb:



http://www.sciencedirect.com/
http://www.library.mephi.ru/
http://elibrary.ru/
http://www.iqlib.ru/
http://www.xumuk.ru/
https://chemnavigator.borda.ru/
http://www.chem.msu.su/rus/teaching/welcome.html
http://htf.ustu.ru/tos/cafedra_6.htm
http://xim-spravka.org/
http://chemi.org.ru/html/index171.php
http://www.students.chemport.ru/organicchemistry.shtml

VueOnast jocka — 1 wrT., cTON cTyAeHYeckuit — 11 mir.,
CTYyJIbsI — 26 MIT., CTOJ OMOIMOTEUHBIN — 8 TIT., TIKad
IMBYXCTBOpYATHINA — 1 1IT., mkad KHKHBIA — 1 MIT., TpH-
OyHa HacTonpHas — | mrT.,

TexHIMUecKue cpecTBa 00yUCHHS:

[IpoekTtop — 1 mT., Oxpad — 1 mT., KOMOHKH -1mapa

2 [[locago4HbIX MeCT-26;IUI0MIAIb- 433510 VapssHOBCKAs 0051acTh, T. JJUMUTPOBrpaz, 3amagHoe
40xB.M.;Criermanm3npoBaHHas MeOeb: -yaeOHas qocka-1 mocce a. 9, mpommuromanka Nel AO «'HII HUUAP», pe-
IIIT..CTOJI TIPETIOIaBATEIILCKHIA-1 IIT.,CTOJI CTyJeHYECKHUIi- PKUMHAsI TEpPUTOPHS Ha ropsiueit yacty 3aanus 120, mome-
13,cTynbs -26 mr. menue 306 it paboThl CTYICHTOB C PaAMOAKTUBHBIMU Ma-
Texunueckue cpencta o0yueHus:llIkad BEITSKHOM J1a-  TepranaMmu

OopaTopHbIii-111T.;cTON-MOMKa nabop.-1 mr.;mxad i [Torosop Ne228/20-43 o npakTHYECKOil OATOTOBKE 00Y-

XMM.pEaKTHUBOB -2 IIT;CTOJ aHTUBHOpalMoHHbIN CB- uaomuxcs ¢eaepajbLHOro rocy1apcTBeHHOr0 ABTOHOM-
8,;yHIBEpCcanbHbIH Jo3umeTp-pagnomeTp MKC-AT1315, Horo odpa3zoBaTe/ibHOT0 yUpesKk/IeHUs BbICIIEro 00pa3o-
Anbga cnexrpomerp MKC-01A»MynbTrpan- BaHus «HaumoHaJbHBINH HccIe10BaTeIbLCKUI SAePHbII
IAC»;ramma-6erta cnekrpomerp MKC-AT yHHBepcuTeT» oT 29 nexadps 2020r.

1315;m03aTopsr; Bechl ananmutndeckue ANG 200; mieH-
rpudyra Uniyersal

9 OCOBEHHOCTH OPTAHU3AIIAN OBPA3OBATEJILHOI'O ITPOIECCA
JUISI UTHBAJIMJIOB U JIUI[ C OTPAHUYEHHBIMUA BO3MOKHOCTSIMM
3/I0POBbS

OOyueHue MHBAIUAOB U JIMI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3J0POBBSI OCYIIECTBIISIETCS B
COOTBETCTBHH C:

— IlopsnkoM opraHu3alvy U OCYIIECTBICHUS 00pa30BaTEIbHON AEATENBHOCTU MO 00pa3oBaTeib-
HBIM TIporpaMMaMm — IporpaMMam OakajaBpHuara, mporpaMMaM CIEeIHaTUTeTa, MporpaMMaM MarucTpa-
typsl (IIprkaz Munobpuayku P® ot 05.04.2017 Ne 301);

— Ilonoxenuem 06 opraHusanuy 00y4eHUsl CTYJEHTOB-UHBAJINUJIOB U CTYJIE€HTOB C OIpPaHUYEHHbI-
MH BO3MOXHOCTAMM 3710poBbsi B HUAY MUDU, yrBepxkaenusiM 29.08.2017r.;

— MertoanueckuMu peKoOMEeHAAUsIMU 10 OpraHU3aluyd 00pa30BaTEILHOIO Mpolecca A o0yde-
HUS MHBAJUAOB U JUI] C OTPAaHUYCHHBIMUA BO3MOXXHOCTSIMH 3JI0POBbsSI B 00pa30BaTeIbHbBIX OpraHU3aIl -
X BBICIIEr0 00pa30oBaHus, B TOM YHCJIE OCHAIIEHHOCTH 00pa30BaTENbHOTO npoiiecca (YyTBepKAeHBI 3a-
MecTuTeneM Munucrpa oopazoBanus U Hayku PO A.A. Kinumossim ot 08.04.2014 Ne AK-44/058H).
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