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1 OEJb U 3AJAYU OCBOEHUA JTUCIHUIIJIMHbI

Ileab OCBOEHMS AMCUUIUIMHBI JETAJIBHOE PACCMOTPEHUE XMMUKO-TEXHOJIOIMYECKHX IPOLIECCOB
XUMHUYECKOT'O BbIIETICHUS] 1 XUMUYECKOTO Mepeiesia KOMIIOHEHTOB SIIEPHBIX U PEAKTOPHBIX MaTepUasoB,
OCBOEHHE OCHOB COBPEMEHHOM sIIEPHOM SHEPreTUKU.

3aga4uu OCBOCHHUS JUCIUILIMHBI:

- YCBOEHHME Ba)KHEHIINX ONpPENCICHUN 1 MOHATHI XUMHUECKOW TEXHOJIOIMU U M3TOTOBJIEHUS MaTe-
pHAJIOB SAEPHOM TEXHUKU U PEAKTOPHBIX MaTEpUAJIOB;

- IPAKTUYECKOE 3HAKOMCTBO C XUMMKO-TEXHOJOIMUYECKUMH OCHOBAaMHM, MPOLECCAMU M ammapa-
TaMU XMMHUYECKOTO MEepeiesia OCHOBHBIX MaTepUaIOB COBPEMEHHOMW SIEPHOI SHEPTETUKY;

- OCBOEHHE TEOPETUYECKUX OCHOB SJIEPHON YHEPTETHKHY;

- OCBOEHUE CIIOCOOOB M METO/I0B I1EPepabOTKH MaTEPUANIOB SAJEPHOI SHEPTEeTUKH;

2 IEPEYEHD IJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS MO
JTUCHUTIINHE

[Iponecc n3ydeHus AUCIUILTMHBI HATIPABIICH Ha (OPMHUPOBAHUE CICAYIOMINX KOMITCTSHIIUI 1 WH-
JUKATOPOB UX AocTtukeHus: B coorBeTcTBur ¢ OC HUAY MUDU u OOIT BO no cnenuaibHOCTH.



IpodeccnoHanbHbIe KOMIIETEHIIMU U HHIMKATOPBI UX IOCTHKEHHUSI:
(M3 coomeemcmeyroweeo VII c yuemom nooxoosweeo yposus keanuguxayuu uz Ilpogpcmanoapma, nanpumep):

3agada mpodeccro-
HaJIbHOH AEITEILHOCTH

OO0OBeKT Wi 00JIaCTE3HAHUS

Kon 1 nanme-
HoBaHuue [1K

Kong n nammeHoBaHMEe MH-
IIKaTopa
noctmxkenuda [1K

OcHoBanne (mpodheccHoOHATBHBIN
CTaHIAPT, aHAJIA3 OTBITA)

O06001IeHHBIE TPYAOBBIC PYHKIIUH

Turn 3aga4n npodecCHOHANBEHOM AESTETbHOCTH: TIPOSKTHBIN

Pa3paboTka HOBBIX
TEXHOJIOTUYECKUX
CXeM, pacyer Tex-
HOJIOTHYECKHUX Ta-
paMeTpoB, pacyeT H
BBIOODP 000pyI0Ba-
HUS,

Pazpabotka mporec-
COB, armaparoB, CH-
CTEeM yIpaBIIEHUS B
COCTaBE TEXHOJIOTUI
BBIJICJIEHUS PEIKHX,
paccessHHBIX, pa-
TMOAKTHUBHBIX dJIe-
MEHTOB, HapaOOTKH
M30TOIOB, Iiepepa-
00TKH

OSAT, o6my4eHHbIX
MHUIIIEHEH, oOpariie-
HUS C

PAO paznuunbix
BUJIOB.

[upkoHuii, ypas, INIyTOHUA U APYrUe TPAHCypa-
HOBBIC DJJIEMEHTBHI, PAJHOAKTUBHBIC DJIEMEHTHI
€CTECTBEHHOI'O TMPOUCXOXKIEHUS U MPOAYKTHI,
o0Opa3oBaBIIKECS B SJICPHBIX peaKkTopax M IpH
O0JTy4eHUHM MUIICHEH HAa YCKOPUTEISIX — B BUJC
Py, KOHLIEHTPATOB U BTOPUYHOIO CHIPbS, a TaK-
K€ TIPOLIECChI OOpaIleHHs] C HUMU, BBIICJICHUS U
ab¢duHaxa 1eneBbIX NPOAYKTOB; PaccesHHbIe
AJIEMEHTHI: €31, PyOuIui, TAJITUH,

rajulii, WHAWN, CKaHIWW, TepMaHUM, a TaKKe
peIKue DJIEMEHTHI: JINTHH, OepHIIIui, BaHAIWM,
TUTaH, MOJUO/IEH, peIKO3EeMENbHbBIE JIEMEHTHI U
WX COCIUHEHUS UTPAIOIINE BAKHYIO POJb B BBI-
COKOTE€XHOJIOTUYHBIX IPOLIECCaX COBPEMEHHOU
SKOHOMUKH. [IpupopHOE U TEXHOTE€HHOE ChIPhE,
COZIEpIKalllee U30TOIIBI JETKUX IJIEMEHTOB, B TOM
yycie JuTud, Oepuwus, Oopa, yriepojna M HX
COEIMHEHUI —BKJItOYas MPUBEACHUE UX B COCTO-
ssHUE, TpeOyeMoe JJii aTOMHOMW MPOMBIIIICHHO-
cti; CnemuanbHO CO3JaHHBIE MUIINEHU IS
HAKOIUJICHUS IIEJIEBBIX U30TOMOB, a TAKKE MOMYT-
HO€ M3BJICUCHUE IIEHHBIX U30TOMOB B XOJE TEX-
HOJIOTHYECKHMX MPOIECCOB;

[1K-8 Cno-
co0OeH pas-
pabaTbIBaTh
HOBBIC TEX-
HOJIOTHYe-
CKHE CXEMBI
Ha OCHOBE
pe3yJIbTaToB
Hay4YHO- HC-
cliezioBa-
TEJIbCKUX
pabot

3-I1K-8 3nare: npun-
IUIIBI Pa3pabOTKH HO-
BBIX TEXHOJIOTHYCCKHX
CXEM Ha OCHOBE pe-
3yJIbTaTOB HAYYHO- HC-
CJIeIOBATENbCKUX pa-
oot

V-IIK-8 YmeTs: pa3pa-
OaThIBaTh HOBBIE TE€X-
HOJIOTUYECKUE CXEMBI
Ha OCHOBE pe3ylbTa-
TOB HAy4YHO- HCCIE0-
BaTeNbCKUX paboT
B-I1K-8 Bnazerts: He-
00XOIMMBIMHY 3HAHUS-
MU NpUpazpaboTKe HO-
BBIX TEXHOJOTHICCKHX
CXeM Ha

OCHOBE Pe3yJIbTaTOB
Hay4HO- UCCIIeIOBA-
TENbCKUX PabOT

[TpodeccrnonanbHbIi cTaHIAPT
«24.075. UnxeHep- uccienoBareib B
o0acTu pa3aeneHust U30TOIOBY

B.7.

IIpoexTupoBanue, pa3paboTka u co-
BEPLICHCTBOBAHHE TEXHOJIOTMUYECKUX
MIPOIIECCOB, OT/ACIBHBIX Y3JIOB U
YCTaHOBOK 10 Pa3JeJIeHUI0 U30TO-
OB, MPOBEICHUE UCCIIECOBAHUN U
HUCIBITAaHUN

[TpodeccuonanbHbIl cCTaH-
napt«24.078. Cnenuanuct- uccieno-
BaTeNb B 00JIACTH SIIEPHO-
HHEPreTUYECKUX

TEXHOJIOTHII»

B/02.7. OGo01eHne pe3yabpTaToB,
MPOBOJIMMBIX HAyJHO-
HCCIIEI0BATENLCKUX U OMBITHO-
KOHCTPYKTOPCKUX paloT C IIeNbIO BbI-
paboTka mpeIokKeHU o pa3paboTke
HOBBIX U YCOBEPIIEHCTBOBAHUIO JCH-
CTBYIOIIMX SIIEPHO-IHEPTETUYECKIX
TEXHOJIOTHI




AHamu3 U OlleHKa
BapUaHTOB TEXHOJIO-
TMYECKOH CXEMBI U
ee OTJIeJIbHBIX
y3JI0B U aIllapaTos;
Pazpabotka ncxon-
HBIX

JAHHBIX JUIs IPOEK-
TUPOBAHMSI HOBBIX
TEXHOJIOTUYECKUX
MPOLIECCOB U 000pY-
JIOBaHUs, aBTOPCKUU
Ha/130p 3a Ipoliec-
COM MPOEKTUPOBA-
HUSL.

TexHomornuecKre MpoIecchl N3BICYCHUS, KOH-
LEHTPUPOBAHMS U OUUCTKU YKAa3aHHBIX BBIIIIE
00BEKTOB, 00OPYIOBAHKE U CUCTEMBI KOHTPOJIS
Ui uX ocyuectBienus; O6opynoBanue, npuodo-
PBI M METOJTbI 00ECTICYCHUS AaHATUTUIECKOTO KOH-
TPOJISl MPOBEACHUS ATUX MPOIIECCOB B TabOpaTop-
HBIX U TPOMBINIJICHHBIX YCIIOBUAX; TexHOoIornue-
ckue nporecce oopamenus ¢ OAT u PAO, nmomny-
YCHHsI ¥ BBIJCIICHUS PAIUOU30TONOB ; MeToIbI
o0ecrniedeHus palualluOHHON 06€30MaCHOCTHU U pe-
aOWITUTAIIK TEPPUTOPHUH, CBSI3AHHBIC C UCITOJTb-
30BaHUEM SIEPHBIX O0BEKTOB

Tun 3aga4n npogecCHOHAIBHOM AESTENBHOCTU: TPOSKTHBII

Pa3paboTka HOBbIX Hupkonwuii, ypaH, miyToHuit u apyrue tpancypa- [1K-8 3-I1K-8 3nare: npun- | [IpodeccruonanbHblii cTaHIapT
TEXHO/IOrMYECKU X HOBBIE DJEMEHTBI, PaAMOAKTUBHBLIE DJIEMEHTHI Crioco- | MBI pa3paboOTKK HO- «24.075. Unxenep- uccienona-
CXem, pacyeT TeXHO- | eCTECTBEHHOI'O MPOMCXOXKACHUS U TIPOIYKTHI, 00- l0en pagpa6a_ BBIX TCXHOJIOTUYCCKHUX | TCIIb B o0y1acTH pa3aeie-
NornyeckM X napa- | pa3oBaBIIHMECS B AJIEPHBIX PEAKTOPaxX U MpH 00Jy- [THIBATh CXEM Ha OCHOBE pe- HUs U30TOIIOBY
METPOB, pacyer u YEHMHM MUIIEHEW HAa YCKOPHUTENAX — B BHIE DYy, HOBble | 3Y/IPTATOB Hay4HO- HC- | B.7.
BbI6OP 060PYAOBA- | KOHLEHTPATOB M BTOPHYHOTO CHIPbS, @ TAKXKe [TEXHOIOrmue- | C/IENOBATENLCKUXPA- | [IpoeKkTHpoBaHHUE, pa3pabOTKa H CO-
Hus; Paspabotka IPOLECCHI OBPALLICHHS ¢ HUMH, BbIICICHHS 1 CKME  CXEMEL gfof‘[K - BEPIIEHCTBOBAHU € TEXHOJIOTUYECKUX
MPOUECCOB, aNNAPA- | apumarka wueNCBHIX MPOZYKTOB; Paccesmbie fia  OCHOBE | - ~11R-C YMETb: paspa- | NpoLECCOoB, OTACTBHEIX y3/I0B H yCTa-
- N o o aThIBaTh HOBBIC TCX-

TOB, CUCTEM ynpas SJIEMEHTHI: 13U, PyOUIui, TN, Py | tecKIte oxe HOBOK ITO Pas/IC/ICHAIO U30TOIIOB,

; . . . . HOJIOTHYECKHE CXEMBI | IPOBEIECHHE UCCICAOBAHUI U UCITHI-
NIEHVIA B COCTABE T€X- | rannuii, WMHAWMA, CKAHAMN, TE€pMaHMMU, a TAKXKE [TaTOB HAYYHO- POBCACHHE HCCIen0 ¢
HO/IOT WA BblAENeHUs . . . Ha OCHOBE PE3YJIbTATOB | TAHUM

peAKue JIEeMEHTHI: JTUTHH, OepuiUInii, BaHagul, [UcCienoBa- .
peaKux HAy4HO- UCCIICOBA- [TpodeccuonanbHbIl cTaHIAPT
’ TUTaH, MOJIUOJICH, PEIKO3EeMENTbHBIC dJIEMCHTHI H [TEIBCKUX PadOT 6
paccestHHbIX TENbCKUX pa0OT «24.078. Cnenuanucr- uccienoBa-
> WX COCMHEHHsSI UTPAIOIIHE BAXKHYIO POJIb B BBICO- B-TIK-8 B .
PaaNOAKTUBHBIX . JalCTh: HE- | Tenmp B 00JIACTH SIEPHO-
KOTEXHOJIOTHYHBIX MPOIECCaX COBPEMEHHOH KO- 6
ICMCHTOB, HOMUKH. [IpHpogHOEe M TEXHOTEHHOE ChIPHE, CO OOXOAHNBIME SHAMIDL | onepremiueciix
HapabOTKU - LIPHPOA PR, MH TIpU pa3paboTke TEXHOJIOTHil»
H30TOHOB ACpKAIESC H30TOIbI JICTKUX 3JIEMCHTOB, B TOM HOBBIX TEXHOJIOTUYE-
nepepa60’T1<1/I quclie TUTHs, Oepuiuusi, 6opa, yriepojaa u ux co- CKHX CXeM Ha
OST CJIMHCHUN —BKJIIOYAsl MPHUBEJACHUE WX B COCTOS-
b (v

0BTy HeHHbIX Hue, TpedyemMoe i1 aTOMHOMN MPOMBIIIIIEHHOCTH; B/02.7. O60061weH e pe3yIbTaTOB,




MHUIIICHEH,
oOpareHust C
PAO paznuunbix
BUJOB. AHaIU3 U
OIICHKA

aJIbTEPHATHUBHBIX
BapHaHTOB
TEXHOJIOTUYECKO
W CXeMbl H €€
OTJCIBHBIX
y3JI0B u
arrmaparos;
Pa3paborka
HCXOJIHBIX
JTAHHBIX ISt
MPOCKTHUPOBAHUS
HOBBIX
TEXHOJIOTHYECKH
X TPOIECCOB U
o0opymoBaHus,
aBTOPCKUH
Ha/130p 3a
MPOIIECCOM

MMPOCKTUPOBAHUA.

CrenpanbHO CO3JaHHBIE MHUIIEHH I HaKOIJIe-
HUS 1IEJIEBBIX M30TOIMOB, a TAaK)XE IMOIYTHOE W3-
BJICYEHHUE IICHHBIX M30TOIIOB B XOJI€ TEXHOJIOI'H-
YECKUX MPOIECCOB; TEXHOIOTMYECKHE MPOIECChI
W3BJICYEHUS, KOH-IICHTPUPOBAHUSA U OUYUCTKH YKa-
3aHHBIX BBINIE 00BEKTOB, 00OPYIOBAHHE M CHCTE-
MBI KOHTPOJISI ISl UX ocyiecTieHus; O6opyno-
BaHUe, MPUOO-Pbl U METOJbI 00ECIICUCHUST aHAJIU-
THYECKOTO KOH-TPOJISI TIPOBEACHUS ITHX IPOIIEC-
COB B JIa0OPaTOP-HBIX U MPOMBIIIJICHHBIX YCIOBHU-
ax; TexHomornuye-ckue MpOIECChl OOpaImeHus C
OAT u PAO, mony-ueHust U BbIICIEHUS PaNO-
H30TOIOB ; MeToabl o0ecreueHusT paIualiOHHON
0€30MaCHOCTH U pe-a0WIINTAIIMH TEPPUTOPHIA, CBSI-
3aHHBIE C HCIIOJIb-30BAaHUEM SIIEPHBIX 00BEKTOB

MPOBOAMMBIX HAYYHO- HCCIIEIOBA-
TEIHCKUX U OMBITHO- KOHCTPYKTOP-
CKHX paboT C I1eNIbI0 BEIPabOTKA
MIPeIJIOKEHUH 10 pa3paboTKe HOBBIX
1 YCOBEPIICHCTBOBAHHIO JICHCTBYIO-
[IUX SACPHO- YHEPTETHIESCKUX
TEXHOJIOTHI




OcyecTBiieHne
TEXHOJIOTHYECKOT O

mporecca

B COOTBET-
CTBUU ¢ TpeboBa-
HUSMU TEXHOJIOTHU-
94eCKOT O

periamMeHTa;
Opranuzanus u
OCYIIECTBIICHUE
BXOJIHOTO KOHTPOJIS
CBIPBS U Ma-
TEpHUAaIOB, UCHOIb-
3yEeMBIX B TEXHO-
JIOTUU MaTEepUAJIOB
COBPEMEHHOM 2HEp-
TeTUKH, U30TOIHO-
YHUCTHIX BEIIECTB,
UX COeIuHe-
HuiOOecreueHne
3¢ (HeKTHBHOTO HUC-
MIOJI30BAHUS B
TEXHOJIOTUYECKO M
nporiecce 060py10-
BaHUs, CBIPbS U
BCITOMOTaTEIIbHBI X
MaTepuasoB;
Hananka u skcruny-
aTalus MalluH U
anmapaToB JyIs
OCYIIECTBICHUS
TEXHOJIOTHYECKH X
npoueccos; OcBoe-
HUE ¥ BBOJI B JKC-

[InpkoHui, ypaH, IIIyTOHUNA U APYyTHE TPAHCypa-
HOBBIC DJIEMEHTBI, PAJUOAKTUBHBIC 3JIEMEHTHI
€CTECTBEHHOT'O TIPOUCXOXKICHUS U TPOAYKTHI, 00-
pa30oBaBIIMECS B AICPHBIX PEAKTOPaxX U MpH 00ITy-
YEHUU MUIICHEH Ha YCKOPUTENAX — B BUAC PV,
KOHIIEHTPATOB M BTOPUYHOTO CBIPbS, a TaKXe
MIPOLIECCHI OOpAIICHUs C HUMH, BBIJCIICHUS U
appuHaKa UENeBbIX MNPOAYKTOB; PaccesHHbIE
AJIEMEHTHI: 1Ie3UH, PYOUIUH, TAJITUH,

rajuiiil, UHAWW, CKaHJIUW, TEPMaHU, a TAKKE
pEeIKHE IEMEHTHBI: INTUH, OCPUIIIINH, BaHAIUH,
TUTaH, MOJIHOJICH, PEIKO3EMEIbHBIC SJICMEHTHI U
MX COEIMHEHHUSI UTPAIOLLIUE BaXKHYIO POJIb B BBICO-
KOTEXHOJIOTHYHBIX MPOIECCaX COBPEMEHHON KO-
HoMUKH. [IpupoHOE U TEXHOTEHHOE ChIPbE, CO-
JIepIKallee U30TONBI JIETKUX 3JIEMEHTOB, B TOM
quclie JIUTus, 6epuius, 0opa, yriepoja U Ux co-
eMHEHUN —BKJIIOYas MPUBEJICHUE UX B COCTOS-
HUe, TpedyeMoe Il aTOMHOM MPOMBIIIIEHHOCTH;
CnenuanbHO CO31aHHBIC MUIIICHH JIJIST HAKOTLIIe-
HUSI LIETIEBBIX U30TOIOB, a TAKKE MOMYTHOE U3-
BJICUCHHE IIEHHBIX U30TOIOB B XOJI€ TEXHOJIOTHYE-
CKHX IIpO1IecCcOB; TeXHOIOTNYECKUE TTPOLECCHI
W3BJICUEHUS, KOH-IICHTPUPOBAHUS U OUYUCTKU yKa-
3aHHBIX BBIIIE 00BEKTOB, 000PYIOBaHHUE U CHCTE-
MBI KOHTPOJIS U1 UX ocytiecTBienus; O6opyo-
BaHUe, MPUOOPHI U METOABI OOECTICUSHHSI aHANIU-
THYECKOTO KOHTPOJISI MPOBEACHUS ITUX MPOIIECCOB
B JTa0OPATOPHBIX U MPOMBIIIJICHHBIX YCIOBUSX;
Texnonoruueckue npoueccel oopamenus ¢ OAT u
PAO, nonydenus u BblielIEeHUs PaON30TOIIOB ;
MeTtobl oOecrieueHns paaruanuoHHON 0e30macHo-
CTH U peaOdUIUTalluU TePPUTOPUH, CBSI3AHHBIE C
WCIOJIb30BAHUEM SJIEPHBIX O0HEKTOB

I1K-4 Cnoco-
OeH aHaIu3u-
poBaTh TeX-
HOJIOTHYe-
CKMI1 IIpo-
LIECC, BBISB-
JIATh €T0 He-
JIOCTAaTKHU U
[pa3pabaThIBaTh
MEPOTIPHSITHS
o €ro co-
BEPIICHCTBO-
BAHHIO

3-1IK-4 3nare: cno-
coOBl aHajnu3a TEXHO-
JIOTUYECKUX TMpOIeC-
COB W BBIABJICHHS €I0
HEIOCTAaTKOB
V-IIK-4

VYMerTs:
aHAITM3UPOBATH TEX-
HOJIOTHYECKUH TTPO-

1ecc, BBISBIISTH
pa3pabaTsIBaTh MEpo-
MPUSITHS o
B-IIK-4

Bnaznets: HaBbI-
KaMH pa3pabOTKu Me-
pOTPUATHI

10 COBEpUIEH-
CTBOBAHUIO TEXHOJIO-
TUYECKOT0 Mpoliecca

[TpodeccrnonanbHbIi cTaHAAPT
«24.078. Cnenuanuct- uccie-
JOBaTEIh B o0JiacTH
SIEPHO- DHEPTETHUECKUX TEX-
HOJIOTHIN»
B.7. BeipaGoTka HanpaBieHUi pu-
KJIQJHBIX HAy9IHO- UCCIIEI0BATEILCKIX
Y OTIBITHO- KOHCTPYKTOPCKHX paboT
10 COBEPILICHCTBOBAHM IO SIJICPHO-
HEPTEeTHYECKUX TEXHOJIOTUN H PYKO-
BOJICTBO JICATEIHHOCTBIO ITOAYNHECH-
HOTO MEePCOHAJA MO UX BBITOJHEHUIO




IUTyaTaluio HOBBIX
TEXHOJOTHYECKH X
IIPOLIECCOB U 000-
pyaoBanusi; [Ipose-
JICHHE 3KOJIOTHYe-
CKOTO U
panuanoHHOr0 MO-
Hutopunra; Obecrie-
YeHHE MEPOIPHUATHIA
10 JIe3aKTHBAINN
TEXHOJIOTHYECKOT O
o0opyIoBaHUs U
MIPOU3BOJICTBEHHBIX
Y TIPUIICTAIOIIUX
tepputopuit; Odec-
NEYCHUE PAAUAUOH-
HOM 0e30macHOCTH

[1K-3.1 Cro-
cobeH ocy-
IECTBIIATH
pa3paboTKy
MIPOEKTHPO-
BaHUE TEXHO-
JIOTUYECKUX
IPOIIECCOB U
obopyoBa-
HUS IS U3-
BJICUCHHS
MaTepHuaoB
STICPHO-
TOTIITUBHOTO
nukita (SITLI)
PUPOJTHOTO
U TEXHOJIO-
THYECKOTO
CBIpbsI, TIEpe-
paboTKu OT-
paboTaBLIeTo
STIEPHOTO
TOTLIINBA
(OAT), pa-
JTUOAKTHB-
HBIX OTXOJIOB
(PAO), BBI-
JeNeHusIpa-
JTMOU30TOIIOB
U UX TIPAMeE-
HEHUS

3-IIK-3.1 3Hate Mme-
TOJUYECKYI0O M HOp-
MaTHBHYIO 0a3y B 00-
JaCTH  MPOEKTHPOBA-
HUS W TPOBEICHUS
HAy4HO-  HCCIIe/I0Ba-
TENbCKUX  paboT B
obmactu
TEXHOJIOTUYECKUX
MPOIIECCOB M 000py-
JOBaHHS JUIS H3BIIE-
YeHUST ~ MaTepHaJIOB
S7IEPHO-TOITUBHOT'O
nukna (SATL) arom-
HOW DJHEpPreTHKH U3
NPUPOJHOTO U TEXHO-
JIOTUYECKOTO  CBIPbA,
nepepaboTku orpabdo-
TaBIIETO  SJEPHOrO-
torumBa (OAT), pa-
JMOAKTHBHBIX  OTXO-
nos (PAO), Bbiaene-
HUS paIniOM30TONIOB U
UX TIPUMEHEHHUS
V-TIK-3.1 Ymeth
dbopMynupoBarh Ie-
JIM ¥ 33]1a41 TIPOCKTH-
POBaHUS U HCIOIB30-
BaHUS TEXHOJIOTHYE-
CKOH ammapaTypbl
TEXHOJIOTUYECKUX
MIPOIIECCOB U
obopyaoBaHus IS
W3BJICUCHHS] MaTepua-
JIOB SAJICPHO-

[TpodeccrnonanbHbIi cTaHAAPT
«24.078. Cnenuanuct- uccieroBa-
TEJb B 00JIACTH SACPHO- DHEPTeTHYe-
CKUX TEXHOJIOTHI»

B.7. BeipaboTka HarpaBieHHH MpH-
KJIQJHBIX HAYYHO- HCCIICIOBATEIb-
CKUX H OIIBITHO- KOHCTPYKTOPCKHX
paboT 1o COBEPIICHCTBOBAHH O
SICPHO- YHEPTETHUECKUX TEXHOJIOTHIA
U PYKOBOJICTBO JICSITEILHOCTBIO MO/-
YHHCHHOTO TIEPCOHAJIA TI0 UX BBIITOJI-
HEHUIO




TOIJIMBHOTO  IIMKJIA
(ATLL) aTomHOM 2HEP-
TeTUKU W3
MPUPOJIHOTO U TEXHO-
JIOTHYECKOTO ChIPH,
nepepadboTku 0Tpado-
TaBIIETO SJIEPHOTO
toruBa (OAT), pa-
JTUOAKTUBHBIX OTXO-
noB (PAO), Beiene-
HHS PaIMOU30TOIOB U
UX IPUMEHEHHS
B-TIK-3.1 Biagers
HaBbIKaMu (popmupo-
BaHUsA  TpeOoBaHMIA
K TIOKa3aTelsiM |
cBoiicTBaM 00oOpyI0-
BaHUS, CPEICTB KOH-
TPOJS W yHpaBICHUS
C YYETOM JIOCTHKEHUI
HAyKW, TEXHUKH U
DIIEKTPOHUKHU B  TIPH-
MEHEHUHU K pa3padoT-
K€ TEXHOJIOTUYECKHX
IPOILIECCOB U
obopynoBaHus A
U3BJICUEHHs] MaTepua-
J0B SIePHO-
TOIJIMBHOTO  IIMKJA
(ATLL) aTomHO#1 3HEp-
TeTUKU U3
MPUPOJHOTO U TEXHO-
JIOTHYECKOTO  CHIPBS,
nepepaboTku orpabdo-
TaBIIETO  SIEPHOTO




tormBa (OAT), pa-
JIMOAKTUBHBIX  OTXO-
noB (PAO), Boeigene-
HUS PaIuOU30TOIOB H
WX IPUMEHEHUS

Tumn 3agaun npodeccuoHanbHOM NesITeTbHOCTH: HAyYHO-HCCIeI0BATEIbCKHMA

PazpaboTtka mia-
HOB, IPOTPaMM U
METOJIUK TTPOBEIe-
HHS UCCIICAOBAHMI
MaTepHayioB U TeX-
HOJIOTHYECKH X
MIPOIIECCOB, SBJISAIO-
HUXCST 00BEKTAMU
npodeccnoHaTbH
OH IeATEILHOCTH
MIPOBEACHUE DKCITe-
PUMEHTaJIb HbIX UC-
CJIEIOBAaHMM IIPO-
LIECCOB, METOAOB U
MMOAXO0H0B B 00JIa-
CTH TECXHOJIOTHU
MaTepuaioB COBpe-
MEHHOM PHEPreTu-
KU CO BCEMU O00BEK-
TaMU; U3y4CHHE
N3MEHEHHS CBOMCTB
MarepuaioB MOJ
JIENCTBHEM MHTCH-
CUBHBIX pajualu-
OHHBIX U3Jy4YECHHUU
pa3IuyHOMN npupo-
JIBI;

[upkonuid, ypaH, IJIyTOHUNA U APYyrue TpaHcypa-
HOBBIE DJIEMEHTBHI, PAJAHMOAKTUBHBIC AIIEMEHTHI
€CTECTBEHHOT'O MPOUCXOXKICHUS U MPOAYKTHI, 00-
pa3oBaBIIMECS B SIAEPHBIX PEeaKTOpax M MpHU 00-
JTy4YeHUU MUIIECHEH Ha YCKOPUTENSAX — B BUJIE PYII,
KOHIICHTPATOB M BTOPUYHOI'O CBIPbSA, a TaKXKe
MIPOLIeCChl 00OpallleHUs C HUMH, BBIICICHUS U
ab¢duHaxa 1eIeBBIX MPOAYKTOB; PaccesHHbIe
AJIEMEHTHI: 1Ie3UH, PyOuIui, TAJINH,

rajuiiii, UHAWN, CKaHJIUW, TepMaHUM, a TaKxKe
penKue SIEeMEHTHI: JTUTHH, OepuIUIHii, BaHAIUMH,
TUTaH, MOJIUOACH, PEeIKO3EMENbHBIE YJIEMEHTHI U
WX COEIMHEHMSI MTPAIOIIE BaXXHYIO POJIb B BBI-
COKOTEXHOJIOTUYHBIX MPOLECcCaX COBPEMEHHOM
9KOHOMUKH. [IpUpomHOE M TEXHOTEHHOE ChIPhHE,
coJiepKalliee U30TONBI JIETKUX 3JIEMEHTOB, B TOM
YHUCJIe JIUTHS, OepuiuIns, 6opa, yriaepoja u ux co-
€AMHEHUN —BKJIIOYash NPHUBEICHUE UX B COCTOSA-
HUe, TpedyemMoe i aTOMHOM MTPOMBIIIIICHHOCTH;
CnenunanbHO CO3JaHHBIE MUIIEHHU ISl HAKOILIE-
HUS TEJEBBIX M30TOIOB, a TaKXKe IMOIMYyTHOE W3-
BJICYEHUE IIEHHBIX M30TONOB B XOJI€ TE€XHOJIOTH-
YECKUX TPOIECCOB; TeXHOIOTUUECKHE MPOIIECCH
W3-BJICUCHHUS, KOH-LIGHTPUPOBAHUS M OYUCTKU
yKa3aHHbIX BbIlIE 0OBEKTOB, 000PYJOBAHUE U CH-
CTeMBbl KOHTPOJS JUIsi UX ocymiecTBienus; O00-
pyJOBaHHE, MPUOOPHI M METOABl O00ECTICUCHHUS

I1K-3.2 Cno-
cobeH obec-
MeYUTh O€3-
OIacHoe
IIPOBEICHHE
pabor ¢ uc-
[1OJIb30BaHU-
€M paJHoaK-
TUBHBIX Be-
IIECTB, IIPO-
BOJIMTH pa-
JTUOMETpHUYe-
CKHE U3Me-
peHwusi, uc-
M10JI630BaTh
COBPEMEHHOE
aHaJInTHYe-
CKoe 00opy-
JIOBaHHE

MIPH MPOBE-
JICHUH HAY-
HBIX MCCIIC-
NOBaHUUA |
KOPPEKTHO
00pabaTsI-
BaTh DKCIIC-
PUMEHTAITb-

3-I1K-3.2 3nath co-
BPEMEHHBIE  METOJIBI
U METOJIMKH TpPOBEjIe-
HHUS HCCJICIOBaHUM H
TEXHUYECKUE XapaK-
TEPUCTUKHU HCIIONb3Y-
€MOro HAYYHOTO
0o0opyaOBaHUs, METO-
IIBI 00paboTKH,
00001IIeHU U aHaAJU-
3a MOJYYSHHBIX JKCIIe-
PUMEHTAIBHBIX JIaH-
HBIX IpH pabdoTe cC
paiMOaKTUBHBIMH U
SJICPHBIMU ~ MaTepua-
JIAMU.

V-TIK-3.2 YMeTh BEI-
OupaTh, UCTIOIB30BAThH
U pa3pabaThIBaTh
METO[bI HCCIICIOBA-
HUW U1 peIIEeHUs
(byHIaMeHTaIbHBIX U
MPUKIIATHBIX 3a/1a4
npu pabore ¢
PagnoakTHBHBIMU U
SJIEPHBIMU MaTepHa-
JIaMu

[TpodeccuonanbHbINi cTaHIAPT
«24.075. UnxeHep- ucciienoBaTeib B
o0acTu paseneHus U30TOIOB

/01.7.

[TnanupoBaHue MPOBEICHUSI IKCIICPH-
MEHTaJIbHBI X Pa0OT Ha CO3/1aBaeMbIX
YCTaHOBKAX I10 Pa3/IeJICHUIO U30TOMIOB

[TpodeccuonanbHbIi cTaHIAPT
«24.078. CrnenuanmcT- HCCIIEa0Ba-
TEJb B 00JIaCTHU SAAEPHO- SDHEPTETUYEC-
CKUX TEXHOJIOTHI»

B/01.7.

PykoBojicTBO M ynpaBiieHue
JeSTeIbHOCTbIO MIepCOoHaNa U
obecnieyeHne 6€30MacHOro
MIPOBE/ICHUS HAYYHO-
UCCIIeIOBATENbCKUX U OMBITHO- KOH-
CTPYKTOPCKHX paboT
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-CO3/IaHHE Teope-
THYECKUX MOJIETIEH
ISl IPOTrHO3UPOBa-
HM S CBOIICTB Mare-
pHaIoB COBPEMEH-
HOW SHEPIreTUKH;
MOJICJIUPOBAHUE

M ONITHUMH3ALIHS
MTPOM3BOICTBEHH
BIX YCTAHOBOK H
TEXHOJIOTHYECKH X
CXEM;

— aHaJu3 Hay4yHO-
TEXHUYECKOH JINTE-
paTypsl U IpoBeIe-
HME ITATCHTHOT' O
ITOMCKA;

— COCTaBJICHUE
Hay4YHO- TEXHHYE-
CKUX OTYETOB U
AHATMTUYECKHUX 00-
30pOB JINTEPATYPHI

AQHATUTUYECKOTO KOHTPOJISI TPO-BEJIEHUS ITHX
MPOIIECCOB B JIAOOPATOPHBIX W IPOMBIII-JICHHBIX
ycioBusiX; TexHOJIOrM4ecKue MpoIecchl oopa-
menus ¢ OSAT u PAO, nonydeHus: u BbIJICTICHUS
pa-Iuon30TonoB ; MeTonbl oOecreueHus paaua-
IIMOHHOHM 0€30MMaCHOCTH M PEaOMIIMTALIMKM TEPPH-
TOpUM, CBSI3AHHBIE C HCIIOJIB30BAHUEM SIIEPHBIX
00BEKTOB

HBbIC JaHHBIC

B-TIK-3.2 Bnagets
HH(pOpMaAITMOHHOM
KOMIIETEHTHOCTBIO,
METOJJaMd M METO-
JukaMu 00paboTKu
pesyastaroB HUP npu
pabore ¢ paauoax-
TUBHBIMU U SICPHBI-
MU MaTepHalaMH, mpa-
BWJIBHO ohopmsieT
OTYeThl, 0030pbl, MyO-
JTUKallMd W 3asBKHU
HAa pe3yJabTaTbl WH-
TEJUICKTYyJIbHON  Jesi-
TEIbHOCTHU
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B pesynbpTaTe n3ydeHus TUCIMUIUIMHBI CTYICHT CIEIUaIuTEeTa J0DKCH:

3name:

—TE€XHUYECKHE U TEXHOJIOTUYECKUE MPUHLIUITBI TpeOpa3oBaHus SACPHOM SHEPTUH,

— YCIIOBUSI KCIUTyaTaIMH SICPHBIX SHEPTETUIECKUX YCTAHOBOK M TPEOOBAHUS, IPEIBSIBISICMBIE K
MarepHraiam SIAEPHbBIX SJHEPIETHUYECKUX YCTAHOBOK M TEXHOJIOTMYECKUX KoMIUIeKcoB ATLI,

— METO/bl UH)KEHEPHBIX PACUETOB XMMHUYECKUX IPOLIECCOB U alllapaToB, BKIIOUYas paauallioHble U

AJICPHO-OIIACHBIE,

— MCTOJBI U CPCACTBA KOHTPOJIA U obOecreyeHns 0€30MaCHOCTH TEXHOJIOTHH

Ymems:

— MNPOBOAUTH O6H.I€XI/IMI/I‘-IGCKI/IG, TCPMOAUHAMHUYCCKUC paCYCThI ITPOLICCCOB,
— PpaCU€ThI MaTCPUAJIbHOI'O U TCILJIOBOT'O OanaHca IIpouecCoB, OCHOBHLIX allllapaToOB XHUMHYSCKOH

TCXHOJIOI'NH

— MPOTHO3UPOBATH MOIJIOIIEHHBIE T03bl, OLICHUBATH PAIUALMOHHYIO 00CTaHOBKY,
— OIleHUBATh d(PPEKTUBHOCTH MEPOIIPHUATHIA 110 3aIUTE OT MOHU3UPYIOIIUX U3ITyUYEeHUH, ONITUMHU-
3UpOBaTh BHIOOP MaTepuaa Mo KOMIUIEKCY siIepHO-(DHU3MUECKUX, TEXHUYECKUX, SKOHOMUYECKHX U MPH-

POIOOXPAaHHBIX KPUTEPHUEB. .

Braoemy:

— HaBbIKaMU 3CKHU3UPOBAHUA Y3JIOB U HeTaﬂeﬁ N OTACJIBbHBIX THUIIOBLIX allllapaToB XHUMHYSCKOM
TCXHOJIOTUH, TCXHOJIOIHMYCCKHUX M allllapaTyPHO-TCXHOJIOIMYCCKUX CXEM XUMHNYCCKHX IIPOLECCCOB U TCX-

HOJIOTHH

3 BOCIIMTATEJIBHBIN NOTEHIIUAJ JUCIIUILIUHBI

Hamnpagsnenwusi/uenu Bocnura-

3agauu BociuTaHus (KOM)

BocnurarensHBIN TOTEHIIMAT JUCITATIIINH

HUSA
[IpodeccronansbHoe BoCcu- | B36 dopMupoBaHHE OTBET- Hcnonp3oBaHne BOCIUTATENBHOTO OTEHIIH-
TaHHe ana JUCIMIUIMHBL 17151 QOPMHUPOBaHUS HABBI-

CTBEHHOCTU M aKKypaTHOCTH B
paboTre C OIacHBIMU Belle-
CTBaMHU M IpH TPeOOBaHUAX K
HOpMaM BBICOKOTO Kjacca 4u-
CTOTHI ;

KOB 0€3yCIIOBHOTO BHIITOJTHEHHS BCEX HOPM
Oe3omacHocTH Ha pabodeM mMecTte, coOIoIe-
HHUH Mep MPETOCTOPOKHOCTH IIPU BBIIMOJIHE-
HHUHA UCCIICA0BATCIBCKUX WU ITPOU3BOJCTBCH-
HBIX 33/1a4 C OTTACHBIMU BEIIECTBAMH, a TAKIKE
B IIOMCHUICHUAX C BBICOKHM KJIACCOM YHCTOTHI
IIOCPEJICTBOM IIPHUBJICUEHUS ACHCTBYIOIIMX
CIICIIMAIMCTOB K PeaIN3alny y4eOHbIX TUC-
LUIUIMH U COTIPOBOYKICHUIO POBOANMBIX Y
CTYJEHTOB IIPAKTUYECKUX PabOT B 3TUX Opra-
HU3aLUIX.

B37 ¢hopmupoBaHue KyJIbTYphl

paauaImoHHON 0€30MacCHOCTH

IIPY UCTIOJIb30BAaHUH UCTOYHHU-
KOB HOHHU3UPYIOLLIETo U He-
VMOHM3UPYIOLIETO U3ITy4ECHUS

Hcnonb30BaHKe BOCIUTATEILHOTO TIOTCHITU-
ayla IMCIMIUIMHBL ST (OPMUPOBAHHS KYJIb-
TYpbI paJiMalMOHHON 0€30MMaCHOCTH, B TOM
YKCIIe MPU TOTYYCHUH NPAKTHUECKUX HABbI-
KOB TIOCPEJICTBOM TEMaTHUECKOTO aKIICHTH-
poBaHuA B COACPKAHUHN AUCHUIIIINH U y‘-Ie6-
HBIX 3aJ[aHWiA, TOJTOTOBKH 3cce, pedepaTos,
JTIUCKYCCHH, a TAKXKE B XOJI€ MPAKTUIECKON
paboTHI C 000PYAOBAHHUEM.

4 CTPYKTYPA U COAEP KAHUE IUCHUIIJIMHBI

Jucuumnuaa TeXHONOTHS OCHOBHBIX MaTepUAIOB COBPEMEHHOW SHEPreTHKU OTHOCUTCS K sapua-
MuHOU 9acTH TTPO(HEeCCHOHATLHOTO MOIYJISl yueOHoro miana mo creruanbaocta 18.05.02- Xumudeckas
TEXHOJIOTUSI MAaTEPUAIOB COBPEMEHHOM SHEPTeTHKHU.
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4.1 O0beM AUCHMIIIMHDI

O6mast TpyaoeMKocTh (00beM) TeXHOIOrUsl OCHOBHBIX MAaTEPUAIOB COBPEMEHHOW YHEPTETHKHU CO-

craBisiet 7 3aueTHbIX eaunull (3ET), 252 akageMHUECKUX 4acoB.

Tabauna 4.1 O0bEM TUCHUIUIMHGI 10 BUJAM Y4eOHBIX 3aHATUH (8 cCOOmMEemcmaul ¢ y4eOHbIM NIAHOM)

Bcero, Cemectp*
o 3a4ETHBIX 78 8
Bun yueGHoM paboThI
€TMHHUII
(akaj. yacoB)
KonrakTHasi padoTa ¢ npenojaBartejieM 104 68 36
B TOM YHCIIE:
— ayJUTOpHAs 10 BUJaM y4eOHBIX 3aHATUI
— JICKIUU 52 34 18
— MPAKTHYECKUE 3aHITUS 52 34 18
CamocTosiTe1bHasi paGoTa o0y4aoImmuXxcs 131 95 36
B TOM 4HcCJIe:
— U3YYCHHE TEOPETHUECKOT0 Kypca 30 20 10
— pacueTHO-rpadUUECKHE 3aaHus, 33191 21 25 6
— pedepar, acce
— IOJAITOTOBKA KYPCOBOr'0 IPOEKTA 70 50 20
Buja npomexyTouHoii atTecTanuu (3a4eT, IK3aMeH) 17 17
HToro mo gucuuMmnjange
B TOM 4YHcJIe B (p)opMe NPAKTHYECKO# MOATOTOBKH 9 5 4
(npu Hanuuuu)
Tabnuna 4.2 - Pactipenenenye yueOHOM Harpy3Ku 1o pasesiam JUCHUILIHHbI
Buzpl yueOHOI HArpy3KH U UX TPYA0EMKOCTb, BKIIIOUYasi CAMOCTOSI-
TEeIBHYIO PAa0OTY CTYICHTOB, aKaJl. Yachl
g é &8 & &8 § &8 dopmupyembie
o © S X s o S ¥ x| 3 S 2o m
< | HammenoBanue pas- < = mn 3 2 3 mn 3 2 B o m 3 2 S | HMHIAKATOPHI
& | Jenma IUCHUILUTMHEI =1 3 E o g © s 2 2 2 el g 5| B 2 e g OCBOCHHS
2 5 S ‘:’%8 %8 ‘:’%8 e '8 ‘:’%8 © | xommereHUmit
= = o) S8 F | o & F H| o
= sEg & | 8¢ ¢ sEel R
S |Eg | E |28 | gy
m = m m
3I1K-3.1
VIIK-3.1
1 DIIEMEHTHI TEOPUH o4 20 1 30 |1 74 BIIK 3.1
SIIEPHBIX PEAKTOPOB 3IIK-4
VIIK-4
BIIK 4
3IIK-4
2 ﬁ:;ﬁﬁﬁﬁ?ﬁpos 8 8 1 10 26 | VIIK-4
BIIK 4
HZLCpHHC TOIIJIMBHBIC 3IIK-4
3 LHKITBI 2 2 15 19 | VIIK-4
BIIK 4
3I1K-3.1
VIIK-3.1
Pabora Hax kypco- BIIK 3.1
4 BBIM IIPOEKTOM 4 0|2 >4 311K-3.2
VIIK-3.2
BIIK 3.2
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3I1IK-4
VIIK-4
BIIK 4
3I1K-8
VIIK-8
BIIK S8

Martepuabl Morjio-
TUTEINIEN U 3aMEIU- 9 9 2
TeJen

18

31K-3.1
VIIK-3.1
BIIK 3.1
311K-3.2
36 | VIIK-3.2
BIIK3.2
3I1K-8
VIIK-8
BIIK S8

TexHonoruu Belae-

JICHUS U Pa3lesICHUS
MaTepraioB aKTHUB- 9 9 1
HOH 30HBI SAEPHBIX

18

peaKkTopoB

3I1K-3.1
VIIK-3.1
BIIK 3.1
311K-3.2
VIIK-3.2
BIIK 32

36

4.2 ConepikaHue TUCHUILTHHBI

Tabmuna 4.3 - JIeKIMOHHBIH KypC

Ne Howmep
JIEeKIUH | pa3aena

TpynoeMKocTb, akaj. 4acoB

Tema nexuun

BCETO

B TOM YHCIIC C HC-
TI0JIb30BaHUEM
UHTEPaKTHBHBIX
00pa3oBaTeNnbHbIX
TEXHOJIOTHI

1-6 1

VYIpaBiuseMblil LIETHOW MPOLECC IEIEHUs aTOM-
HBIX S7Iep, paclpeieseHHe >SHEpPruu JejieHus,
MI'HOBEHHBIE M 3aIla3/bIBalOINE€ HEUTPOHBI. 3a-
MeasieHue U AMQQy3ust HEUTPOHOB, BpeMs KU3HU
HeNTpoHOB. KuHeTHnka u peryinpoBaHue siiepHo-
ro peakrtopa (SIP), peaktuBHOCTH peakTopa. Pe-
AKTOPbI-KOHBEPTEPHI u pEaKTOpHI-
pasmHoxutenu. Ko-apduuueHt koHBepcuu Hu
K03 (-(hUIMeHT BoCcTIpon3-BoJICTBA. TpeboBaHuUs K
Ma-TepuajiaM YCTAHOBOK TOI-JIMBHOTO IIUKJIA.

12

7-9 1

TennoBsinenenue U oTBoA TermoTsl B SIP. Koad-
¢unuent ucnosb3oBanusi moutHocTH (KMM). Pe-
aKTOphl Ha TEIUIOBBIX HEUTPOHAX: OCHOBHBIE
AJIEMEHTHI KOHCTPYKIIMU (aKTHUBHAS 30HA, CHCTE-
Ma OXJKIEHUS, 3aIlIUTHAs 000J0YKa, CHCTEMbI
PETYIUPOBAHUS U CHCTEMa O€30MaCHOCTH ), TOMO-
TE€HHAsl U TeTePOTreHHAasi akTUBHBIE 30HBI.

10-12 1

TepMosimepHblii CUHTE3. YCIOBHS NPOTEKAHUS
TEPMOSJIEPHBIX PEAKIUNI0 Buabl U yCTaHOBKHU
TepMosiiepHOro cunte3a. HoBeie crocoOsl yaep-
JKaHUs TUIa3Mbl (MIOOHHBIM KaTallu3, Ja3epHbIN
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tepmosii0

13,14

Knaccudukanust SAP: mo HazHaueHuto (SHEPTeTH-
yeckue u TOLl, TpaHcOpTHBIE, HCCIEAOBATEIb-
CKHME, MaTepHUAIOBEI-YECKUE, PA3MHOXKUTEIU U
T.I1.); IO KOHCTPYKIUK A3 (KOop-IyCHBIE, Oacceil-
HOBbBIE, KAHAJIbHBIE).

15

Peakropbl Ha TEIUIOBBIX HEUTpoHax [] Boxo-
BOJSIHBIE PE-aKTOPBI: JIETKOBOJHBIE PEAKTOPBL: C
BOJIOM IIOJ JABJIICHUEM M KUIIALIUE, TSKEIOBOJ-
HbIE PEAaKTOPbl; PEaKTOpbl € TIpaduTO-BBIM 3a-
MEAJIUTENEM (C BOASIHBIM U Fa30BbIM OXJIAXKICHU-
eM).

16

PeakTopsl Ha OBICTPBIX HEUTPOHAX - OCHOBHBIC
3JI€MEHTBI u 0COOEHHOCTH pabo-
Tbl. TpaHCIIOpPTHBIE PEAKTOPBI

17

OTKpBITBIA U 3aKPBITBIN SIZICPHBIC TOIUIMBHBIC
uukibl (STL), cxeMbl 1BUXKEHUS SEPHOTO TOTI-
nuBa. IlepepaboTka oTpaboTaBIIero TOIIMBA H
MMOBTOPHOE MCIOJIb30BAHUE JICIIAIIUXCS MaTepHa-
JIOB, PEUMKIMHT TIUTyTOHUS, TOPUN-YpPaHOBBIN
TOIUIMBHBIN 1MKA. TpeOoBaHus K MarepuaiaMm
YCTaHOBOK TOTUIMBHOTO ITMKJIA.

18,19

Jenamuecs Marepualsl, MOTJIOMAIONINE MaTEPH-
aJibl, TCIUNIOHOCUTEINH, 3aMEITISAI0IUE MAaTCPUabI,
KOHCTPYKLIMOHHBIE MaTE€pPHUaJIbl: yCIOBUS KCILIY-
atanuu B SIP pasnuyHo-rO THHA (TeMIepaTypHas
U paJMalliOHHAs Harpys3KH, JaB-JICHHE, COYeTa-
HUE C MaTepuaJlaMd KOHCTPYKLMH), sAepHO-
¢u3nyeckue M XuMudeckue TpeboBaHus. Bzau-
MOJICMCTBUE M3JIY4EHUH C PEAKTOPHBIMU Mare-
pHAJIAMH.

20

TexHomoruu BbIJICICHUS OCPUIUIHS U €T0 COeTU-
HEHUU

21, 22

TexHonoruu BeieneHUs: 00pa U pa3/IeNIeHus] €ro
W30TOIIOB

23

TexHomorMU BBIJENCHUS [IUPKOHUS U TaHUS 1
UX COENMHEHUN

24

TexHoaorun PA3ACIICHUSA IUPKOHUS U T a(l)HI/IH

25

Texnomorun BBIACJICHUA PCAKO3CMEIIBHBIX 3JIC-
MCHTOB U UX COCI[PIHCHPIFI

25

Texmomorun pasaciICHuAg pEAKO3CMEIIBHBIX 3J1C-
MCHTOB

TexXHOJIOTHH BEIIEIECHUS JJUTUS U €r0 COeTNHE-
HUH

HUroro:

52

31
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Tabmuua 4.4 - [IpakTuuecKue 3aHATHs
Ilpusooumcs nepeueHv 3aHAMUL CEMUHAPCKO20 MUNA, UX KPAMKOe COOepicanue, oovem umu oenaem-
C5l 3aNUCh. «Y4eOHbIM NIAHOM He NPeO0yCMOMPEHbLY.

TpymoemMKoCTh, aka.

4acoB
Ne 3a- Howmep B TOM 4YHCJIE B
HaumeHoBaHMe MPaKTUYECKOTO 3aHSITUS
HATUS | paszaena dopme mpak-
BCEro .
TUYECKOMU MOJI-
TOTOBKHU
Kputnueckass macca. OOpaieHne HEHTPOHOB B aK-
TUBHOH 30HE OECKOHEYHOro pazmepa (popmyiia 4eThIpex
1-5 1 comHoxureneit). Koapdunuent pazmuoxenuss mias ko- | 10
HEYHOW aKTUBHOW 30HBL. BiusHue oTpakarens Ha Kpu-
TUYHOCTh A3.
6-10 1 PGLHCHEIC 3aja4 Ha pacueThl SACPHON SHEPTHH, BBIIC- 10 1
JUBIICHCS IPU  SIIEPHOM JACIICHUU
Kuneruka fIP - MrHOBEHHBIE W 3ama3/bIBAIOIINE HEUTPO-
11 2 HBI, BpeMsl ’KU3HU HEUTPOHOB B A3, OanaHc HEUTPOHOB U | 2
PEaKTHBHOCTh PEAKTOPA, paCueT MOIIHOCTH PEaKTopa.
12 2 Pemenne 3amay Ha pacdeTsl SHEPreTUYECKHX IPQPEeKTOB 2 1
IPU SJIEPHBIX MPEBPAILICHUSIX
Haxkomnnenre mpoayKToB JeNeHHsI, TPaHCYPAHOBBIE dJie-
13,14 2 MeHTbl. OTpaBJiEeHUE PEaKTOPa: KCEHOHOBAs «sIMay U ca- 4
MapHUEBBIN «IIPOBAI.
15 3 TonnuBHBIE HUKIBL: KOG (UIIMEHT BOCTIPOU3BOICTBA U 9
KOd((OUITMEHT KOHBEPCHUHU.
16, 17 5 Pabora Haj KypcOBBIM NMPOEKTOM- JOKIAAbl O XOJE BbI- 4
MOJIHEHUS paboT, 00CYKIEHUE PE3yIbTaTOB
1819 5 Pemenue 3amau mo pacuery TEXHOJOMMECKUX MPO- 4 1
IIECCOB BbIJIETICHUs OSPHIUINS U €r0 COSTMHEHU I
20, 21, 5 Pemenue 3a1au 1o pacyeTy TEXHOJIOTMUYECKUX MPO- 5 1
22 IIECCOB BBbIAEJICHHsI OOpa U pa3fielieHHs] ero U30TOIOB
22,23 6 Pemenue 3amau 1o pacyeTy TEXHOJIOTHYECKUX MPO- 9
I[ECCOB BhIACNICHUS IIUPKOHUS U TaQHUS U UX COeTMHEHUN
24 6 Pemrenne 3a1a4 1o pacyeTy TEXHOJIOIMYECKUX MPO- 2 1
LIECCOB pa3JiesIeHHsI LUPKOHUS U raHus
25 Pemenue 3a1au 1o pacdeTy TEXHOJIOTHYECKUX MPO-
6 IIECCOB BBIACTICHHS PEIKO3EMENTbHBIX 2JIEMEHTOB U MX CO- 2
CAUHEHUN
26 Pemenne 3a1a4 1Mo pacyery TEXHOJOTHISCKUX MTPO-
6 [IECCOB TEXHOJIOTUN pa3JIeNIeHUs] pEIKO3EMENbHBIX 3JIe- 3
MEHTOB
Utoro: | 52 5

Tabmua 4.5 - JJabopaTopHbie pabOThI
Yuebnvim nnanom ne npedycmompeHuly.
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Tabmmia 4.6 - CamocrosiTenibHasi padoTa CTyIeHTa

Pa3nen
Ne . TpymoeMKocTb,
JTMCLUTUIN- Bun camocrositenbHOM paboTHI CTyIeHTa
HEL n/m 4acoB
1 11 TepmosinepHbie peakTopsl. Peakunn cunte3a. OCHOBHBIE 6
CXeMbI IPe0o0pa30BaHus SHEPTHUH CHHTE3a B JJIEKTPHUYCCKYIO:
YCTAHOBKH C MAarHUTHBIM TUIIA «TOKaMaK» U «CTEIIapaTopy.
ITonroroBka k co0eceI0BaHHIO.
1.2 Pemienne nomamHux 3a1a4d Ha pacyeTbl SACPHOM SHEPIUH, 5}
BBIJICJIUBIICHCS IPU SIIEPHOM JICJICHUH
13 [TpopaboTka TEOpPETHIECKOT0 MaTepuala o O6J0Ky «3ie- 4
MEHTBI TEOPHUH SIIEPHBIX peakTopoBy. [loAroToBKa K pacim-
PEHHOMY TECTY
2 2.1 Panuonyknuanble reneparopsl 3Hepruu. TepmoanekTpuye- 4
CKHE TeHepaTophbl U aTOMHBIE OaTapen. MaTepualibl TOTLTHBHBIE
1 KOHCTpyKImoHHbIe. [ToaroroBka k codecenoBanuio. Breimos-
HEHHUE JOMAIIHUX 33/IaHUM.
2.2 [IpopaboTka Teopermueckoro marepuaia no 0yioky «Kiaccu- | 4
dbukanys sSAepHBIX peakTopoB». [10AroToBKa K paciiupeHHOMY
TeCcTy
2.3 Pemenne momamHuX 3a1a4d Ha pacyeThl dHEpPreTH4eckux 3¢- | 4
(EeKTOB TpU SACPHBIX NPEBPALICHHUIX
3 3.1 CoBpeMeHHOE COCTOSIHME aTOMHOM dHEpreTuku B mupe, EB- | 4
ponie u Poccun. CpaBuutenbbiil ananuz OV (ADC, TOC, I'DC
¥ BO300OHOBJISIEMbIC HCTOYHUKH YHEPTHH): 3aTPaThl HA TIPOU3-
BOJICTBO SHEPI'HH, BO3/ICHCTBHE HA MIPUPO.LY, TOOOUHBIE Y dek-
ThL. [10JIrOTOBKA K KOJUIOKBUYMY.
3.2 [IpopaboTka TeopeTueckoro marepuana mno 010Ky «Anep- 4
HbI€ TOIUIMBHBIE HUKJIb [T0roTOBKA K pacuIMpEHHOMY TECTY
4 4.1 PaboTa HaJ KypcOBBIM IIPOEKTOM 50
1-3 IToaroTOBKA K 9K3aMEHY 10
5 5.1 Pemenune 3aau mo pacdetry TEXHOJIOTMUECKHUX MPOLIECCOB 2
BBIJICJICHUS] OCPHIUIHS ¥ €T0 COSAMHEHUI
5.2 Pemienue 3a1au 1o pacyeTy TeXHOJIOTHYECKUX MPOLECCOB 2
BbIJICJICHUS] O0pa M pa3JieieHus] ero M30TOMOB
6 6.1 Pemenwe 3a1a4 1Mo pacyeTy TEXHOJIOTUISCKUX MPOIIECCOB 2
BbIJICJICHUS] IMPKOHMS U raHUsI ¥ MX COAMHEHUH
6.2 Pemenue 3amau o pacyeTy TEXHOJIOTHUECKHUX MPOIIECCOB 2
pas3zeneHus HUPKOHUS U TadHUs
6.3 Pemenwe 3a1a4 1Mo pacyeTy TEXHOJOTHISCKUX MPOIIECCOB 2
BBIJICJICHUS PEAKO3EMENbHbIX JIEMEHTOB U UX COCIMHEHUI
6.4 Pemrenue 3aa4 1o pacyery TEXHOJIOTUYECKHUX MPOIECCOB 2
TEXHOJIOTHH pa3/ielIeHUsl PeAKO3eMEeIbHbBIX JIEMEHTOB
4 4.2 OdopmiteHre KypcOBOTO IPOSKTA 20
1-6 [TonroToBKa K 3a4eTy 4
HUTOI'O: | 131

KypcoBble padoThbl (IIPOEKTHI) N0 JUCUUILIMHE (MPU HATUYUY 8 Y4eOHOM niaHe)

Vkasvieaemcs memamuka Kypcosvix pabom (npoekmos) no oucyuniuxe, mpyooemMKocms 6blNOJIHEHUs

6 uacax.

1) Tonyuenne UO2 B peakTope ¢ KUISIIMM CIIOEM
ITP= 5 Tonn/rox, Beixon ronnoro mpoaykra 0,92, 6e3Bo3BpaTHbIe oTepH 2%
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2) Tlonyuenue TeTpad)TOpHIa ypaHa CyXHM CIIOCOOOM

ITP= 6 Tonn/rox, Beixon ronnoro mpoaykra 0,73, 6e3Bo3BpaTHbIe TOTEpH 2%
3) Tlonyuenue TerpadTopuaa ypaHa MOKPHIM CIIOCOOOM

[TP= 4,5 Tonn/rox, Beixoxa roguoro npoaykra 0,86, 6e3Bo3BparHbie moTepu 3%
4) Tlonay4yeHue THOKCHIA ypaHa u3 coeauneHuii ypana (V1)

[TP= 6 Tonn/roa, Beixon rogroro npoxaykra 0,94, 6e3Bo3BpatHbie oTepu 3,5%
5) Tlonyyenue rekcadTopuaa ypana GTopupoBaHUEM COCIUHEHUI ypaHa

[TP= 8 Tonn/roa, Beixon rogaoro npoxaykra 0,89, 6e3Bo3BpaTHbie ToTepu 2,5%
6) IlomydyeHue XMMHUYECKOTO KOHIICHTPATA ypaHa METOIOM KHUCIOTHOT'O BhINICIauUBAHUS

ITP= 30 Tonn/rox, Berxox romunoro npoaykra 0,68, 6e3Bo3BparHbie motepu 5%
7) TlepepaboTka KBaplUTOBOW PYy/Ibl C MOJYUYCHHUEM PACTBOPA ypaHa COPOIIUOHHBIM METOIOM

[TP= 10 Tonn/rox, Berxox roxunoro npoaykra 0,89, 6e3Bo3Bparnbie motepu 2,5%
8) Ilonyuenue oxcuma Topus (1V)

[1P= 4 Toun/rox, Beixon ronnoro mpoxaykra 0,86, 6e3Bo3BpatHbie oTepu 4%
9) DKCTpaKIMOHHOE M3BJICUCHHUE YpaHa U3 CEPHOKUCIIBIX PACTBOPOB

[TP= 15 Tonn/rox, Berxox romnoro npoxaykra 0,89, 6e3Bo3BpaTHbIC TIOTEpH 3,7%
10) [MTosy4eHre TOPUEBOIO KOHIICHTPATA U3 TOPUEBBIX Py

[TP= 3 Tonu/roa, Beixon rogaoro npoaykra 0,79, 6e3Bo3BpaTHbIie TOTEpU 8%
11) KapboHaTHOE BbIIIEeIaYMBAHUE ypaHa U3 YPAHOBBIX PY/I

[TP= 35 Tonn/rox, Berxox roxunoro npoaykra 0,89, 6e3Bo3Bparnbie motepu 2,5%
12) IMony4eHue TSHKEIOM BOBI PEAKTOPHON YUCTOTHI

ITP= 35 tonn/rox, Berxox roxunoro npoaykra 0,86, 6e3Bo3BparHbie motepu 4%
13) CopbuinoHHast 0O4MCTKa rekcadTopria ypaHa OT TEXHEIHsI

[TP= 15 Tonn/rox, Berxox roxnoro npoaykra 0,86, 6e3Bo3BparHbie motepu 3,6%
14) PexTr(UKAIIMOHHOE OTJCICHHE ypaHa OT pacTBOPa IJIABUKOBON KHCIOTHI

[TP= 25 tonn/rox, Berxox romuoro nmpoaykra 0,95, 6e3Bo3Bparubie motepu 3%
15) IMTosy4eHre U30TOMHO-000TaIlEeHHOTo 6opa

[TP= 0,5 Tonn/roxn, Beixox rognoro npoxaykra 0,87, 6e3Bo3BparHbie ToTepu 3%
16) ITonyuyenue kapouma 6opa

[TP= 0,8 Tonn/roa, Beixox rognoro npoxaykta 0,91, 6e3Bo3Bparnbie motepu 2,5%
17) onyyenue Oepuintms

[TP= 6 Tonn/rox, Berxon rogunoro mpoaykra 0,87, 6e3Bo3BpaTHbie motepu 3,7%

Tpyooemrocmb 6binonHeHUst Kaxicoou Kypcogou pabomel 70) wacos

5 OBPA30OBATEJIBHBIE TEXHOJIOTI'MA

[Tpu peanu3anyy MporpamMMbl JUCIUTUIMHBI « T€XHOIOTHS OCHOBHBIX MaTEpUAIOB B COBPEMEHHOM
HHEPreTUKEe U OCHOBBI PAIUAIIMOHHOMN 0€301MacCHOCTHY UCIIONb3YIOTCS pa3InYHbIE METOIbl O0yUCHHUS:

Jlekuuu: TpaguunonHas WH()OpMAIMOHHAS JEKIH, TMpoOIeMHas JIeKIHs, JeKuus-0ecena, JIek-
LUS-KOHCYJIbTALUS, JIEKIIUH C UCTIOIb30BaHUEM CIIal/I-TIpe3eHTalui.

JJiss KOHTpOJIST YCBOGHUS CTYACHTAMH Pa3/IelioB JAaHHOTO Kypca MPOBOMSATCS Oeceasl BO BpeMs
YTEHUS JIEKLUH, MpeJlaraloTcss NpoOieMHble 3aJaHusl, HCIIOIb3YIOTCS KOMIBIOTEPHBIE U TEXHUYECKUE
CpeAcTBa ISl YIy4IIeHUs] BOCIIPHUATHS U3y4aeMOro Marepuaia, Uil TPHOOPETeHUs! CTyICHTaMH HOBBIX
TEOPETUYECKHUX U (PAKTUUECKUX 3HAHUU.

IIpakTHyeckue 3aHATHS: CEMUHAP, KOJUIOKBUYM, PEIICHUE 3a/1a4.

Ha mpakTtuueckux 3aHATUSAX HNPOBOJUTCA OOCYXKIEHHE HanOojee BaKHBIX UM TPYAHBIX pa3/IesioB
IMCIUTUIAHBI, TIPOBEPKa W OOCYX/ICHUE WHIMBHUIYaJTbHBIX TOMAINIHUX 3a/laHUi, WTOTOB BBITIOJHEHUS
KOHTPOJILHBIX paloT, 3acaylIMBaHUe U 00CyXJIeHHe pedepaToB, peleHne pacy€THbIX 3a/1a4.

CamocrosiTenpHas paboTa CTyIEHTOB MOIpa3yMeBaeT MpopadbOTKy JEKIIMOHHOTO MaTepualia ¢ uc-
MOJIb30BaHUEM PEKOMEHIYEMOH JIUTepaTyphl, MOArOTOBKY MHAWBUIYAIbHBIX AOMAIIHUX 3aJaHUM, MOJ-
TOTOBKY K KOHTPOJIGHBIM paboTaM, /ISl BBITOJHEHHSI KOTOPBIX HEOOXOIMMO UCTIONB30BaTh HE TOJIBKO pa-
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00Ty C TpeIaraeMoii JINTepaTypoi, HO U MOKMCK MO 0a3aM JaHHBIX XHMUYCCKHX COCIMHEHHM, paboTy B
ANEKTPOHHBIX OMOIMOTEKAX.

6 OHEHOYHBIE CPEACTBA V151 BXOAHOI'O U TEKYHIEI'O KOHTPOJIA,
MPOMEXYTOYHOU U UTOI'OBOU ATTECTALIUU (AHHOTALIUA)

KoHTposib OCBOEHUS TUCHMILIMHBI IPOU3BOAUTCS B cOOTBETCTBUHU C [losiockeHHeM 0 peHTHHIOBOM
cucreMme oleHKH 3HaHui cryaenros AU TU HUAY MUDU.

Texymuii KOHTPOJIb 3HAHUHN CTYJIEHTOB NPOU3BOAUTCS €XKEHEJENbHO Ha MPAKTUYECKUX U J1abo-
PaTOPHBIX 3aHATUAX MPETIOAABATENIEM, BEYLIIM 3aHATHUS 110 AUCIHUILIMHE B CICAYIONNX (OopMax:

— TECTUPOBAHMUE;

- IMCbMEHHBIC MHIMBHIyaJIbHbIC IOMAITHUE 3adaHuUs;

— BBITIOJIHEHHE JTA0OPATOPHBIX padoT;

—3ammTa 1a00paTopHEIX PadoT;

- KOHTPOJIbHBIE PabOThI;

- KOJJIOKBHYMBI.

OTnenbHO OLIGHMBAKOTCS JIMYHOCTHBIE KAauyecTBa CTYJIEHTa (aKKypaTHOCTb, MCIIOJIHUTEIBHOCTD,
MHUIMATUBHOCTH) — paboTa y TOCKH, CBOEBPEMEHHAs Caya TeCTOB, OTYETOB I10 JIAOOPATOPHBIM paboTam
Y UHIUBUAYAJIbHBIX 3a/laHUH.

IIpoMesKyTOUHBII KOHTPOJIb TPOU3BOIUTCS 3 pa3a B CEMECTp B cIeayromux Gopmax:

- TECTHPOBAHHUE,;

- KOHTPOJIbHBIE PA0OTHI.

HroroBelii KOHTPOJIb 10 pe3ysbTaTaM CEMECTPOB O AMCLUUIUIMHE NMPOXOAUT B (OpME MUCHMEH-
HOT'0 3K3aM€Ha, BKJIFOYAIOILIEro B c€0sl OTBET Ha TEOPETUUECKHE BOIIPOCHl U PELIEHUS 3aay.

q)OHI[ OLCHOYHBIX CPCACTB, BKIIIOYAIOMIUC TUIIOBLIC 3a1aHKs, KOHTPOJIbHBLIC paGOTI)I, TECTBI 1 MCTObI
KOHTPOJIA, TO3BOJIAOIINE OUCHUTL PE3YJIbTAThI O6y‘lCHI/I$I 1o Z[aHHOﬁ JAUCHUIUINHE, ITPUBCACH B Hpnno;xe—
HUU.

7 VUEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE
TV CTUTIIAHBI

7.1 IlepevyeHb OCHOBHOW M JONOJHUTEIbHON Y4eOHOM JINTEpPaTyphbl
(Vkaswieaemes nepeuens 6Hympugy306ckoll u snewHell iumepamypul. B kauecmee snympuey306ckoul au-
mepamypuvl O0AHCHbI ObIMb YKA3AHbL: INeKMPOHHBIU KOHCHEKM, MemooudecKue yKa3anus K i1abopamop-
HbLM pabomam u m.o.).

B nepeuenv ocrosnoli aumepamypul éxnoyaromces uz0anus, umerwuecs 8 oHoax odubauomexu
HUTH HUAY MUHDH (8 snekmponno-oudbiuomeunou cucmeme u (unu) oubruomexe JUTH HUAY
MUDU).

Ecnu uzoanus 6 31eKmpoHHO-OUOIUOMEUHBIX CUCMEMAX OMCYMCmEYIom, mo uUMeluuecs 6
KHudscHom ¢honoe oubruomexu JJUTH HUAY MUDHU uzoanus oondxcuvl Obimv 8 Hatuyuu He menee 50
IKZEMNNAPOS KAAHCO020 U3 UZOAHUL OCHOBHOU TUMEPAmypbl, NEPEYUCIeHHOU 8 pabOUUX Npocpammax ouc-
yunaun, Ha 100 obyuarowuxcsa u ne menee 25 dK3eMNIAPO6 0onoIHUmMenbHou aumepamypst Ha 100 06y-
YAIOWUXCAL.

Cnucox 0ononHumenbHoU IUmepamypbl MOXCen 6KI04Yams ciedyrouue munvl U30aHul: yueoHu-
Ku, yueOHble nocobus; cnpasoyHo-oubauocpaguyeckyio aumepamypy. ompaciesvie SHYUKIoneouu, om-
pacnesvie CNpAgOUHUKYU (N0 NPOPUIIO 00PA308AMENLHOL NPOSPAMMbL), OMPACiegble C108apu (no npopu-
10 06pa3z08amenvHol npocpammul), oudbauocpaguueckue nocoous; nayuuyro aumepamypy. Cnucox ne-
PUOOUUECKUX UBOAHULL O0IHCEH BKIIOUAMb NepeueHb He0OX0OUMbIX HCYPHAL08 NO NPOPUIIO OUCYUNTUHDL,
umerowuxcs 6 bubauomexe.

B o0a3amenvnom nopsaoke cnedyem yKazvl6amo CCHbLIKU HA PeCypcvbl IJ1EKMPOHHBLIX OuoOIUO-
meuHvIX cucmem, 00CMynHuix 0 ucnoavzoseanusn ¢ JHTH HUAY MUDH!
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Tabnuma 7.1 - ObecnieueHre TUCIMIUIMHBI OCHOBHOW U JIOTIOJTHUTEIHHOM JTUTEPATYPOU O TUCITUTIIINHE

Ne Mecro HaumenoBanue | I'ox us- KonnuectBo
1/ ABTOD Hassanue u3aa-
I st U3/1aTeNbCTBA JaHUS HK3EMILISPOB
OcHoBHas JInTEpaTypa
I'. 4. Arogun, |TexHomorus
O. A. Cune- peaKux MeTal-
1 rAp.Hl\(jI(.)]i;;KMa- :Z;Hii?hﬁzzﬂ Mocksa | Atomu3nar 1974 DIIEKTPOHHAS KHUra
pEB pen. mpocdeccopa
b. B. I'pomoBa
C.C. KoposuH, | Peakue u pacce-
B. . bykuH, |sHHBIE 3JIEMEH-
2 |IL.U. ®Enopos, | Tl. XUMHUS U Mocksa MUCHUC 2003 DIIEKTPOHHASA KHUra
A.M. Pe3nuk | TexHoJorus B 3
TOMax.
ITon penakuu- | M30oTomsl: CBOM-
et B. 10. ba- | cTBa, nonyue-
3 Mocksa | OU3SMATIIUT 2005 DIIeKTPOHHAs KHUTa
paHoBa HUE, TPUMEHe-
HUE B 2 TOMax
JonosHUTE/ILHAS JJUTEpPATypa
Marepuansl
SICPHEIX — SHOP- [D1eKTpOHHBIN pecypc]
OBC «Kuaurodonm»
1 MaBb.M. |reruueckux ycra- | MockBa | DHeproaromusaar | 1987 http://www.knigafund.r
HOBOK: [lep. ¢ u
aHTII.
TexuHonorust npo-
Kombipun | u3BOACTBA U pa- .
A.A., Kape- | imoxuMuueckon 3A0 «M3parens- [SmexTpontblii pecypc]
ObC «Kuurodhonm»
2 muH AU, | mepepaboTku Mockga | ctBo Atomdnepro- | 2006 http://www.knigafund.r
Kapenun | simepHOro TOILIM- u3aaT» 4
B.A. Ba: Yue6. [Toco-
Oue a5 By30B
Kamepon U. | Anepnsie peakro- [DnexTpoHHBIN pecypc]
u
[lox penak- | OcHOBHBIE IPO-
4 |Hen 10. 1. neceet 1 annapil- Mocksa | Xumus 1991 DIIEKTPOHHAS KHUTa
JIBITHEPCKO- | THI XUMHUYECKOM
To TEXHOJIOTHH
HOPMVH(SpaHHaHH' [DeKTpOHHBIN pecypc]
OHHOM Oe30I1ac- OBbC «Kuurodonm»
Hoctu (HPB- Mocksa | Munsapas Poceun | 2009 http://www.k(lr)ﬂg;‘und.r
99/2009). u
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7.2 llepeueHb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKANIMOHHO ceTu « AHTEpHET»

Tabnuua 7.2 — PekoMeH1yeMble 3JIEKTPOHHO-OUOINOTEYHbBIE CUCTEMBI

Ne HaunmenoBanue pecypca Temartuka

Dnexkmponnas dubruomexa «Knueaghonoy wWww.knigafund.ru EcrectBenHo-
Hay4YHas

DrexkTpoHHas OubInoTeKa yueOHbIX MaTepuaioB mo xumur ChemNet xumuyeckoro Xumust
¢dakynsrera MI'Y um M.B. JlomoHnoco-
Bahttp://www.chem.msu.su/rus/elibrary/welcome.html
Pecypc «Snepnas ¢pusuka B uarepaere» MI'Y: nuclphys.sinp.msu.ru duznka
MexnayHnapomHass — 0a3a  JaHHBIX ~ HAy4YHBIX ~ CTared W IyOJIMKAIWii:
http://www.sciencedirect.com
Hentp wHMOPMAIIMOHHO-OMOIUOTEYHOTO OOCCIICUCHHUST YUeOHO-HAyYHOU JesATENb-
Hoctu HUAY MU®U: http://www.library.mephi.ru
Hayunas snekrponnas 6ubanoreka: http://elibrary.ru Xumust
DnekrponHo-oubmnoreunas cucrema lQiib: http://www.iglib.ru Xumust
http://www.xumuk.ru Caiit o xumun Xumus
https://chemnavigator.borda.ru/ Xumudeckuii mopra XuMus
http://www/Chem.msu.su/rus/teaching/welcome.html - YueOnbie matepuansr Xumu- Xumust
yeckoro (-ra MI'Y
http://www/Htf.ustu.ru/tos/cafedra_6.htm Xumust
http://www/Xim-spravka.org Xumust
http://www/Chemi.org.ru/html/index171.php Xumus
http://www/Chemport.ru: paguoxumus Xumus

7.3 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIB3yeMbIX IIPH OCYLIEeCTBJIEHUH 00pa3o-
BaTeJIbHOI0 NMPoOIecca N0 JMCHUILIHHE, BKII0Yasi epeYeHb NPOrpaMMHOIo odecrneyeHusi U MH-
(popManMOHHBIX CIIPABOYHBIX CHCTEM

Tabnuua 7.3 — IlepedeHb JUIIEH3MOHHOTO U CBOOOIHO paclpOCTPaHIEMOr0 MPOIPAMMHOI0 00ecTIeUeHHsI

Ne HanmeHnoBanue Kpartkoe onucanue
1 | Mo6unsnoe npunoxenne MAI'ATO «Isotope Brouser». B cBobogHOM focTy- Snepno-
e JUIst yCTaHOBKHM HAa CMapT(OHBI U KOMITBIOTEPHI ¢bu3nveckre KoH-

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

PUCTHUKHU BCEX U3~
BCCTHBIX U30TOIIOB
BCEX JJICMCHTOB

Tabnuna 7.4 — IlepeueHb npodecCHOHAIBHBIX 0a3 JJAHHBIX ¥ HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Ne HanmeHoBaHue TemaTtuka OIEKTPOHHBIN agpec
1 MexayHapoHas Gasa HayuHsle cTaTbu http://www.sciencedirect.com
JIaHHBIX Hay4YHBIX CTaTeil
U myOauKanui
2 Hayunast sieKTpoHHast Hayunsle cTaTbu http://elibrary.ru
oubmmoreka Poccun
3 baza nanapix BUHU- | EcrecTBeHHO-Hay4YHAS http://www2.viniti.ru.-
T PAH
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http://www.chem.msu.su/rus/elibrary/welcome.html
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

8 MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHUE JUCIUIT/INHbI

No HawmmenoBanne moMemeH! Ut TpoBeAeHUS | Anpec (MECTOITOIOKECHUE) IIOMEICHUH IS TIPOBE-
n/m | BCEX BUIOB Y4EeOHOU NesTeILHOCTH, TIPEIY- JICHUSI BCEX BUJIOB yU4eOHOM ASSITCIILHOCTH,
CMOTPEHHOH y4eOHBIM IJIAHOM, B TOM YHUCIIC MPEyCMOTPEHHON YUYEOHBIM IUIAHOM (B ClIydae
TTOMEIICHUS )11 CAMOCTOSTEILHON pabOThI, ¢ | peaTu3aluu 00pa3oBaTeIIFHON MPOrpaMMBI B ce-
yKa3aHUeM ITePEYHsI OCHOBHOTO 000pyq0Ba- TeBOH (popMe TOMOTHUTEIILHO YKa3bIBACTCS
HUs, y4eOHO HATJISTHBIX MOCOOUI M HCIIONb- | HAaMMEHOBaHHE OpraHU3aIlui, C KOTOPOU 3aKITIO-
3yeMOro IporpaMMHOro obecriedeHns YeH JIOTOBOP)
1 [YueOHas ayauropus Ajst IpoBeeHus yueOHbIX 3auatuit 433507, YnbsHoBCcKast o0nacts, r. JAumurposrpan, yi. Kyii-
Ne204 obimeBa 294, kopryc 3
rmocamouHbX MecT — 20; mwiomanb 53,47 KB.M.;
CICIHATM3UPOBaHHAS MEOCTIb:
VueOHast jocka — 1 WIT., CTON cTyaeHYeckuii — 11 mir.,
CTYJIbSI — 26 IIT., CTOJ OMOIMOTEYHBIN — 8 1IT., KA
ITBYXCTBOpYATHIi — | mIT., mKkad KHWKHGIA — 1 mT., TpU-
OyHa HacTonpHas — | mrT.,
TexHIMUECKUE CpecTBa 00yUCHIS:
[Ipoektop — 1 mT., Okpan — 1 mWT., KOJOHKH -1mapa
2 [[locago4HBIX MeCT-26;IUI01Ia Ib- 433510 VessHOBCKAs 001acTh, T. JJUMUTpPOBTpaj, 3amagHoe

40kB.M.;Criennanu3npoBaHHas MeOemb:-ydeOHas focka-1
[1IT..CTOJI IPENOAABATENbCKUNA-1 MIT.,CTOJ CTyA€HUYECKHUIA-
13,cTynps -26 mir.

Texunueckue cpencra o0yueHus:11Ikad BbITsKHOM J1a-
OopaTopHbIii-11T.;cTON-MO¥KA Nadop.-1 WT.;ImKad s
XVMM.PEaKTUBOB -2 IIIT;CTOJ aHTUBHOpaIMoHHbIH CB-
8,;yYHUBepcanbHbIH no3umMeTp-paguomerp MKC-AT1315,
IAnpda cnexrpomerp MKC-01 A»Mymiptupan-
IAC»;ramma-6era cnexrpomerp MKC-AT
1315;n03aTopsl; Bechl ananmutudeckue ANG 200; meH-
rpudyra Uniyersal

mocce A. 9, npomiomanka Nel AO «'HL HUHMAP», pe-
PKIMHAas TeppUTOpUS Ha ropsiaeit uactu 3qanus 120, mome-
iienue 306 s paboThl CTYACHTOB C PAJAUOAKTUBHBIMU Ma-
TepuanaMu

Torosop Ne228/20-43 o npakTH4ecKoii MOATOTOBKe 00Y-
uyaomuxcs ¢eaepajbLHOro rocy1apcTBeHHOr0 ABTOHOM-
HOro 00pa30BaTeJbLHOIO YUpeskAeHHUs BbIcIIero o0pa3o-
BaHus «HaumoHanbHbIi HccIe10BATEILCKUH sIAePHBIH
YHMBepcuTeT» 0T 29 nexadps 2020r.

9 OCOBEHHOCTH OPTAHU3AIIMN OBPA3OBATEJILHOT'O ITPOIECCA
JUISI THBAJIMJIOB U JIMI] C OTPAHUYEHHBIMY BO3MOKHOCTSIMM
3JIOPOBbSI

OOyueHne MHBAJIUAOB U JIMI C OTPAHUYEHHBIMU BO3MOYKHOCTSIMHU 37J0POBbSI OCYIIECTBISETCS B
COOTBETCTBHH C:
— IlopsiAKOM OpraHu3alliy U OCYIECTBICHUs 00pa30BaTeIbHON 1€ATEIbHOCTH MO0 00pa3oBaTesb-
HBIM IIporpaMMaM — IIporpammam OakanaBpHara, IporpaMmam ClenHagnTera, IporpaMMaM MarucTpa-
Typsl (IIpukaz Muno6puayku PO ot 05.04.2017 Ne 301);

— Ilonoxennem 06 opraHuzai 00y4eHUs: CTYI€HTOB-UHBAJINIOB U CTYJIEHTOB C OIpaHUYEHHBI-
MH BO3MOKHOCTSIMU 3710poBbsi B HUAY MU®DU, yrBepxkaennbm 29.08.2017r.;

— MeToau4eckMMH peKOMEHIALUsAMU 10 OpraHu3aluy 00pa3oBaTeNbHOrO mpolecca 1 o0yde-
HUS UHBAJUOB U JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI B 00pa30BaTEIbHBIX OpraHU3ally-
AX BBICIIEr0 00pa30BaHus, B TOM YHCII€ OCHAILIEHHOCTH 00pa30BaTEJILHOrO Ipolecca (YTBEp>KISHBI 3a-
MecTuTeneM Munuctpa oopazoBanus U Hayku PO A.A. Knumossim ot 08.04.2014 Ne AK-44/058H).
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JlonoiHeHNsI ¥ U3MEHeHusl B padoyeil mporpamMmme
AMCHUIIMHBI HA 20 /20 yu.r.

Buecennble usmenenust Ha 20 /20 y4eOHBIN roj

B pabouyto mporpaMMy BHOCATCS CIEIYIOIINE U3MEHEHUS:

L) ;
)
iU Oenaemcs OmMemKa O HeyenecoodpasHOCmu 6HeCeHUs KaKux-1ubo UusMeHeHui Ha — OaHHbLI

VueOHblil 200

Pabouas nporpamma nepecMoTpeHa Ha 3aceJaHUH Kadeapsl

(Oama, HoMep NPOMOKONA 3acedanst Kagheopwl, NOONUCh 3d6. Kageopol).

COI''TACOBAHO:
3aBenyIoUIMil BITycKarouei kageapoit
Haumenosanue Kageopol JUYHASL NOONUCH pacuu@posra noonucu odama
PykoBonurens OOII,
yYuc€Has CTCIICHb, JOJDKHOCTD
JIUYHAS NOONUCH pacuugposka noonucu dama
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