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1 IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHsI TUCIUITIHHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOEHHs 00pa30BaTEeIbHOM MPOrpaMMBbI

Koasbl
KOMIIe-
TEeHIIUH

Pe3yabTaTrsl ocBoenusi OOITL
(comeprkaHue KOMIIETEHIM)

Ilepeyenr mnJIaHMpyeMBbIX PpPe3yJbTAaTOB
00y4eHMs JUCHMILINHE

IK-2

CIIOCOOHOCTBIO K PEIICHHUIO MTPO-
(eccnoHaIbHBIX TPOU3BOICTBEH-
HBIX 33124, BKIIOYAIOIINX pa3pa-
OOTKY HOPM BBIPAOOTKH U TEXHO-
JIOTUYECKUX HOPMATUBOB PacXoJ10-
BaHMS ChIPbS, MATEPHAIIOB H DHEP-
TeTHYECKUX 3aTPaT, COBEPIICHCT-
BOBaHUE KOHTPOJISI TEXHOJIOTHYE-
CKOro mporecca

3HaHUEe METOOB ONTUMM3ALUU XUMU-
KO-TEXHOJIOTUYECKUX MPOLIECCOB MOIYUEHUS
PEIKUX 3JIEMEHTOB C IPUMEHEHUEM IMIIH-
puuecKuX U (Win) GU3NKO-XUMHUECKUX MO-
b1 (S (S

Brnanenue meToamu onpezeneHus or-
TUMAJIbHBIX U PALMOHAIBHBIX TEXHOJIOIHYE-
CKUX PEXUMOB pabOThl 000PYAOBAHNUS;

IIK-20

CIOCOOHOCTH pa3padaThiBaTh HO-
BbIE TEXHOJIOTHUECKUE CXEMBI Ha
OCHOBE Pe3yJIbTaTOB HAyYHO-
UCCJIEIOBATEIbCKUX padboT

YMeHue MpUMeHsSITh MaTeMaTUYeCKue
MCTOJAbI IIPpHU PCHICHUN TUIIOBBIX HpO(bCC-
CHOHAJIBHBIX 33J]ad PacCYMTHIBATH OCHOB-
HBIC XAapaKTCPHUCTUKU XHUMHYCCKOI'O IIpO-
1ecca; BBIOMpPATh PAIMOHATIBHYI CXEMY
MPOM3BOJICTBA 33JAHHOTO TPOIYKTa; OLCHH-
BaTh TEXHOJOTHYECKYI 3(PeKTHBHOCTD
MPOM3BOJICTBA; BHIOMPATh PAIMOHAIBHYIO
CUCTEMY PETYJIMPOBaHMS TEXHOJIOTHUECKOTO
mpouecca;  BBIOMPAaTh KOHKPETHBIE THIIbI
npuOOpoB  JUIsl  JAMArHOCTUKH  XHUMHKO-
TEXHOJIOTUIECKOTO MPOIECCa;

Brnagenne makeTamMu MPUKIATHBIX
IporpaMMm JUIt MOJEIUPOBAHUA XHMUKO-
TEXHOJIOTHYECKHUX MPOLIECCOB;,  METOJaMU
aHanu3a 3()PEeKTUBHOCTU PabOTHI XUMUYE-
CKHX MPOU3BOJICTB;

2 Mecto aucuuniauHbl B cTpykrype OOII noaroroBkm cneuuajimcra

2.1 lletd ocBOEHMS IV CIIUTITIHHBI

Lenbto ocBOeHUS AUCUUTIINHBI (MOAYs) « TeXHOIOTHS OCHOBHBIX MaTEpHUajIOB COBpe-
MEHHOH SHEPreTUKH (4YacTb 2)» ABISETCA MPUOOPETEHUE HaBBIKOB IO pa3paboTKe, MPOEKTUPO-
BaHUIO U HKCIUTyaTallMM TEXHOJOTHUYECKHUX IIPOIECCOB U 000PYI0BaHUs AJIs U3BJICUCHUS MaTe-
pHaJIoB si7iepHO-TOIUIMBHOTO 1KKia (SITL]) aToMHOM SHEPTeTUKU U3 IPUPOTHOTO U TEXHOT'€HHO-
r'O CBIPBS, U PU paboTe C PaJAMOAKTUBHBIMU BEIECTBAMHU U HMCTOYHUKAMU HOHU3HUPYIOIIETO
U3JTy4YEHUs, OBJIaJICHHE 3HAHUSAMH B 00JIaCTH XUMHH U TEXHOJIOTUU PEAKUX DJIEMEHTOB, H3y4e-
HUS 3PPEKTUBHBIX TEXHOJIOTMUECKUX CXEM NepepaboTK MUHEPAIbHOTO U BTOPUYHOIO C IIEIIBIO
MOJIyYEHUSI UHAUBUYAIBHBIX PEIKUX 2IEMEHTOB, IPUMEHEHHE TEOPETUUECKUX 3HAHUH K pele-
HUIO IPAKTHYECKUX 3ajay M0 MPOU3BOJICTBY U MPUMEHEHUIO MaTEPHAJIOB Ha Pa3IMYHbIX dTarmax

STIL




Kypc HampaBiicH Ha pa3BUTHE CIIOCOOHOCTH MCIIOIb30BaTh OCHOBHBIE 3aKOHBI €CTECT-
BCHHO HAyYHBIX JIHMCIMILUINH B IPO(ECCHOHATBHOM JESTEILHOCTH, UCIIOIb30BaTh COBPEMEHHOE
TEXHOJIOTMIECKOE U aHATUTHYECKOe 000PyI0BaHUE IS TPOBECHHSI HAYYHOTO HCCIICIOBAHHS H
aHaAJM3Y TOJyYEHHBIX [TPU €TI0 MPOBEIECHUH PE3yIIbTaTOB, HCIIOJIL30BATh METOIbI MaTEMATHIC-
CKOTO MOJICTIUPOBAHHUSI OT/ICIBHBIX CTAHi K BCETO TEXHOJIOTHYECKOTO MPOIIECCa, OCYIIECTBISITH
Oe30macHoe MPOBECHUE, KOHTPOJIb, YCOBEPIICHCTBOBAHNE TEXHOJIOTHYECKHMX MTPOLIECCOB MPO-
U3BOJICTBA OCHOBHBIX MarepuaioB SITII, B TOM 4HCIIe C HCIIOJIb30BAHUEM PAIMOAKTHBHBIX MaTe-
puainos (ITK-2, TTK-20)

JUsist TOCTYKSHUS LISITH PEIIAOTCSI CIICIYOIINE 33 Ia4H:

OpraHM3aIis U OCYIIECTBICHUE BXOHOTO KOHTPOJIS CHIPhsi M MATEPHAIOB, HCIIOJIb3Ye-
MBIX B TEXHOJIOTMH MaTE€PUAIOB COBPEMEHHOW SHEPTETUKH, YUCTHIX BELIECTB, MX COEINHEHMIA;

obecrieueHue 3()(HEKTUBHOTO UCIIOIB30BAHUS B TEXHOJIOTHUECKOM TIpoIiecce 00opymo-
BaHUS, CBHIPBS U BCIIOMOTaTEIbHBIX MaTEPHAIOB,

OCBOCHHUE U BBOJI B 9KCILIYaTaIUI0 HOBBIX TEXHOJIOTHYESCKUX MPOIIECCOB U 000pyI0Ba-
HHS;

MOJIETMPOBAHKME U OIITUMH3AIIUS TPOU3BOICTBEHHBIX YCTAHOBOK M TEXHOJIOTHUECKHX
CXEM;

aHaJIM3 HAYYHO-TEXHUYECKOM JTUTEPATYpPhI U TPOBEICHHUE IIATEHTHOTO TIOMCKA;  OCYIIle-
CTBJIEHHE TEXHHYECKOTO KOHTPOJISA B IPOU3BOJICTBE MAaTEPUAIOB COBPEMEHHON SHEPTETHKH;

pa3paboTKa HOBBIX TEXHOJIOTHYECKUX CXEM,

pacueT TEXHOJOIHYECKHX MapaMeTpoOB, pacyeT U BHIOOP 000pyI0BaHHs

JuctunauHa «TeXHOI0Tus OCHOBHBIX MaTE€pUaIOB COBPEMEHHOM IHEPreTHKH (4acTh
2)» OTHOCUTCA K BapHaTUBHOM 4YacTH, u3y4yaercs B 9 cemectpe u cemectpe A V kypca.

W3ydyenune QUCHUIIMHBI OCHOBBIBAETCS HA 3HAHWU CTYJCHTAMH MaTEpHUajiOB JIUCIHUII-
nuH: «O0IIas U HeopraHu4ecKass XUMUsD», «AHATATHYCCKAsT XUMHUS», «OpraHndecKast XUMHs,
«Dusnueckas XUMHLY, «PDU3UKO-XUMHYECKHE METOIbI aHANH3a», «OCHOBBI AIEPHON (PUNKH U
no3uMeTpun» «Pamnoxumus», « IKCTPaKIIMOHHBIE TTPOLIECCH B TEXHOJIOTUU PEAKUX U PaJHOAK-
TUBHBIX AJIEMEHTOB», «OHOOOMEHHBIE MPOIIECCHl B TEXHOJOTHUU DPEIKUX M PaJUOAKTUBHBIX
aneMeHTOBY, «O00pyI0BaHKE MPOU3BOJICTB PEIAKUX HIEMEHTOBY, «XHUMUS U TEXHOJIOTHS PEIKUX
OJIarOpOJIHBIX M TYTOIUIABKUX METAJJIOBY.

JIy1st u3ydeHust NUCIMIUIUHBI CTYIEHT JOJIKEH:

yYMETb HCIOJIb30BaTh B MO3HABATENbHON U MPO(hecCHOHANBEHON NesSTENbHOCTH 0a30BbIe
3HAHUS B 00JIaCTH MaTeMaTUKH, GU3HKHU, OOIIEH XUMUH;

o0aaTh MaTeMAaTUYECKON M €CTECTBEHHOHAYYHOUW KyJIbTYpOW, KaK 4acThio mpodec-
CHOHAIHHOM U 00I11€UeTI0BEUECKON KYIbTYPHI;

MOHUMATh POJIb (PU3MUECKUX 3aKOHOMEPHOCTEH Al aKTUBHOW M 6e30macHoil paboThI ¢
pPaauoOaKTUBHBIMU BEIIECTBAMH U JIJIsi 00€CTICUeHUs PagrualimOHHON 0€301MaCHOCTH HACEICHUSI.

[TonydeHHbIe 3HAHUS HEOOXOAUMBI CTY/ICHTaM IIPU MOATOTOBKE, BHITIOTHEHUH U 3aIIUTE
BBITTYCKHOHN KBaTM(DUKAITMOHHOW paObOTHI U TIPH PEIICHUH HAYYHO-HCCIIEOBATEIBCKHIX, MPOEKT-
HO-KOHCTPYKTOPCKHX, TIPOU3BOJICTBEHHO-TEXHOJIOTHUECKUX 3aj7ad B OynyIiel npodeccruoHalib-
HOM JIeSITCIIbHOCTH.

TpeboBanus K pe3ynbTaTaM OCBOSHUS AUCIUILIHNHBL:

[Tporiecc m3ydeHUsT AUCIUIUIMHBI HAMpaBiieH Ha (OpMUpOBAHUE CIEAYIOMUX KOMIIE-
tennuii: [1K- 2, TTIK -20.



3 O0beM DTUCHUILIHHBI

Bcero, Cemectp
By yueOnol paboThl aKaIeMUYECKIX
4acoB 9 A

O01asi TPY10€MKOCTh THCHUIIJIHHBI 6/216 3/108 3/108

(3a4ETHBIX €AUHUIY aKaIEMUYECKHX YaCOB)

KonTakTHas padora c npenoaaBartejem: 88 36 52
3aHATHSA JIEKIIMOHHOT'O TUIIA 36 36 --
3aHSATHUS CEMUHAPCKOTO THUIIA, B T.4. -- -- --

CEMHUHApPHI, MPAKTUICCKUE 3aHATHUS -- -- --

nabopaTopHbIE pPabOTHI 52 -- 52
KkypcoBoe npoektupoBanue (KP wnu KII) -- -- --
KCP -- -- --
JpyTHE BUIBI KOHTAKTHOW PabOTHI -- -- -

CamocroniTejibHast padoTa 83 27 56

®opma Tekyuero koutpoJs (Kp, pedepar, PI'P, | -- -- --

acce)

®opma npome:xkyrounoii arrecrauum (KP, KII, | Dx3amen, 3auer | Dk3ameHn | 3adueT

3a4eT, HK3aMEH) (45) (45)

4 Coaep:xkanue JTUCHUNINHBI

4.1. Pa3geasl ANCOUILINHBI H BUABI 3aHATHIA.
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1. Beenenue. OCHOBHBIE OIpEAEIICHUS U T10- 2 2 I1K-2

HATUS T1K-20

2. XUMHUA 1 TEXHOJIOTUS JTUTUI 4 7 12 [1K-2




3. | XuMus 1 TEXHOJIOTUS PYOUIUS U LIE3UsI 6 9 15 | [IK-2
I1K-20
4. | XuMus ¥ TEXHOJIOTHS OepHILIHS 6 9 15 | IIK-2
I1K-20
5. | XuMHus ¥ TEXHOJIOTHUS PEIKO3EMEIbHBIX 6 9 12 | [IK-2
9JIEMEHTOB I1K-20
6. | Xumus v TEXHOJOTHUSI IUPKOHHUS, radHus 6 9 15 | IIK-2
I1K-20
7. | X¥MHsA ¥ TEXHOJIOTUS HUOOWS Y TaHTaJIa 6 9 12 I1K-2
I1K-20
HUTOI'O 36 52 83
4.2. 3aHaTHA JEeKINOHHOI0 THUIIA.

Ne Obbem, Huno-
pasnena HaumenoBanue TeMbl AKAL BallHOH-
JIACIIH- Y KPaTKOE COJICPKAHHUE 3aHATUS qacL: Hasl
TJTUHBI dbopma

1 Beenenne. Penkue 31eMeHTBHI B COBpEMEHHOM YHEepreTHKe 2 Cnaig-

OcCHOBHBIE 3aKOHOMEPHOCTH PACIPOCTPAHCHHS 3JIEMEHTOB B pe3cH-
npupojie. CBsI3b pacpOCTPAaHEHHOCTH 3JIEMEHTOB CO CBOWCTBa- Tanus
MU UX aTOMHBIX sijiep. PaccessHHOe COCTOSIHME HEKOTOPBIX dJie-
MEHTOB M €ro npu4yuHbl. COBpEMEHHOE COJEpKAaHWUE TOHSATHS
"penkue 3neMeHThl" U ero 3Boironus. Kinaccudukarms penkux
aneMeHTOB. OCOOCHHOCTH XHUMHUYECKOW TEXHOJOTHU PEIKUX
9JIEMEHTOB

2 XHUMHS ¥ TEXHOJOTUA JTATHA 4 Crnaipg-
CrpoeHrne aToMOB H 0O0Ias XapaKTEPHUCTUKA XHUMHYECKHUX pe3eH-
CBOMCTB IIENOYHBIX MeTauioB. Jlutuil. OCHOBHBIE (PU3NYECKUE Tamus
U XHUMHYECKHEe CBOMCTBa JUTUSA. OCHOBHBIE ()OPMBI HAXOXKJIC-

HUS JIUTUS B MIPUPOJIEC U €ro MPOMBIIIEHHBIE MUHEpanbl. O60-
rameHue JUTUeBbIX pya. CrocoObsl nepepaboTKH JHUTHEBOTO
CBIPBS - KHCIIOTHBIE, COJIEBBIE, IIETOYHBIE. DINEKTPOXUMUYECKUN
U METAUIOTEPMUYECKUE CIIOCOOBI MOYUCHUS METAIUTHYSCKOTO
muTus U ero padpunupoanue. OOIACTH MPUMEHEHHS JTUTHS U
€ro CoeIUHCHHUH
3 XuMHs H TEXHOJOTUA PyOuIns U Le3us 6 Craiin-
duznyecknue U XMMHUYECKHE CBOMCTBA pyouaus u uesusa. dop- IIPE3EH-
MBI HAXO0XJICHUS B MPUPOJEC U MUHEPAIIBI - KOHIIEHTPATOPHI Py- Tamus

Oumus u ne3us. [lepcrieKTHBHBIE HCTOUYHUKHU CBHIPHSI JIIST TIOJTY-
YeHus1 pyOuaus U 1e3us, pana CoJsHBIX o3ep U ap. [puHiunu-
aJIbHBIE TEXHOJOTUYECKUE CXEMbI MepepabOTKU MOJUTYIUTA [
MOJTyYeHUsI L1e3Usl M3BECTKOBO - XJIOPHIHBIM, COJSTHOKUCIIOT-
HBIM ¥ CEPHOKHCIIOTHBIM MeTonamH. Beimenenue pyouans u
1€3Usl U3 PaJUOAKTUBHBIX OTXOJOB. DKCTPaKIMsA. XapaKTepu-
CTHKa OCHOBHBIX AJKCTPAareHTOB, HCIOJb3YyEMbIX AJIs H3BJIEUe-
HUS U pa3lieNieHust pyouaus u 1e3us. MeTosl MoIyuyeHus: 0co-
00 YUCTBIX coequHeHUH pyOuaus u uesus. [lomydenue meran-
JMYECKUX PYOUIMS U 1Ie3Us] METAJUIOTEPMHUUYECKUM METOJIOM.
O6sacTi npuMeHeHUs pyOuIus U e3Ust




Xumus ¥ TEXHOJIOTUs Oepuiins

OcHOBHBIC (U3UYECKHE M XHUMHYECKHE CBOWCTBA OCpUILIHS.
Cocrosinre Oepuiutust B BOIHBIX pacTBopax. ChIpbeBbIE HCTOY-
HUKH Oepwuus: Oepwni, OepTpaHauT, GEeHAKUT, XPU300SPHILI.
OcHoBHBIE MeTO/IbI oOorameHus pya. TexHonorus u3BIeueHUs
OepriUTHS M3 MUHEPAIBHOTO CHIPbs. TEXHOJOTHYEeCKas cxema
MPOU3BOJICTBA OKCUZAa Oepwiuius (QTOPUIHBIM  CIIOCOOOM.
CynbbarHbiii MeTon TepepadoTKu OepTpaHauTa. TeXHOJOTHS
MOJTyYeHUsI BBICOKOYHCTBIX COEIMHEHHMH Oepwums (OKcuia,
¢dbropuma, xmopuna). IlomydeHue MeTaTMYECKOTO OeprILIvs
METaJUIOTEPMUYECKUM METOAOM. MarHMiTepMHUUECKOe BOCCTa-
HOBIIeHHE (QTopuaa Oepruis. DICKTPOIUTHUECKOE MTPOU3BO/I-
ctBO O6epriuna. OCHOBHBIE 00J1aCTH TPUMEHEHHS OePHILTHS

Craiin-
pe3cH-
Talus

XUMHS ¥ TeXHOJIOTHS pPeAKo3eMeIbHbIX 3J1eMeHTOB
OCOoOEHHOCTH 3JIEKTPOHHOTO CTPOCHHUS PEAKO3EMENTbHBIX dile-
MEHTOB M uTTpus. Pacnonoxenue ux B Ilepuonuueckoil cucre-
me .. Menneneesa. JlantanougHoe cxatve. OU3MUECKUE U
XMMHUYECKHE CBOICTBA pPEAKO3EMENbHBIX 3JIEMEHTOB M HX CO-
eauHeHud. OOIKe 3aKOHOMEPHOCTH KOMIUIEKCOOOpa3oBaHUs
PEIKO3eMENIbHBIX JIEMEHTOB C JIMTAHJaMH Pa3IMYHBIX KJIaCCOB.
Pacnipoctpanenue peako3eMenbHBIX METAJUIOB B 36MHOM KOpe U
OCHOBHBIE BHJIbl PEAKO3EMEIbHOIO ChIpbs. TEXHOJIOTUs mepe-
pabOTKH peaKo3eMeNbHOTO Chipbs. llepepaboTka momapura.
Oborarienue 10napuToBbIX pyd. CEepHOKUCIOTHBIN cr1ocob me-
pepaboTKu JonmapuToBOro KoHmenrpara. [lepepaborka MoHamu-
ta. O0oramenue MoHanuTa. CepHOKUCIOTHBIN U HIETOYHON Me-
TOJIBI BCKPBITHS MOHAIWTa. BhIfeneHne penko3eMeNnbHbIX KOH-
LIEHTPaTOB B Ipolecce rnepepaboTku amatuta. llpumenenue
KOMIUIEKCOHOB B DKCTPAKIIMOHHOW TEXHOJOTUU PEIKO3EMENb-
HBIX METAJIJIOB. DJIEKTPOXUMHUYECKOE OKHMCIIEHUE 1epusi, pa3zie-
nenue uepusa(1V) m nanrtanuaos(lll) skCTpakIMOHHBIM MeETO-
oM. Mcnonb3oBaHMe IIMHKOBOM MBUIM U amajbraMbl HaTpHs
IUIL pasfeNieHust eBpONHs W caMapus. MeTajuioTepMUYecKue
CIOCOOBI TOJYYEHUS! PEAKO3EMETIbHBIX METAUIOB (KaJIbIHii-,
JTUTHI- U naHTaHoTepMus). OCHOBHbBIE OOJACTH MPUMEHEHUS
pelKO3eMENIbHBIX METAJIJIOB

Cnain-
pe3eH-
Talus

XUMHS ¥ TeXHOJIOTHsI IUPKOHUSA U ragHus

dusnueckue W XUMHMUYECKHE CBOWCTBA LUPKOHUS U TadHUS.
@®opMbI CyIIECTBOBAHUS LIUPKOHMS U TadHUS B BOJIHBIX PacTBO-
pax, CKJIOHHOCTb MOHOB IIMPKOHHS U TradHus K 0Opa3oBaHUIO
MOJINMEPHBIX (HOpM, TpolieccaM CTapeHHsl pacTBOPOB U 00pa3o-
BAaHUIO OCaJAKOB. MHHepallbl M pyAbl LIUPKOHHSA, METOIbI HX
oboramenusi. CriocoObl TIEpepabOTKH PYIHOTO CHIPhS Ha CO-
€IMHEHNS IUPKOHHUS - CIIEKaHUE CO IEJIOYHBIMU pEareHTaMu 1
KpeMHe(dTOpuI0M, XJopupoBanue u np. Ilonmyuenune meramiu-
YECKOT0 LMPKOHUS AIEKTPOXMMHUYECKUM M METaNIOTEpMUYe-
ckuM MeTtogamu. O01acTu MPUMEHEHUs HIMPKOHMSI U TaQHUS

Crnaiin-
npe3eH-
Tamus

XyMHS ¥ TEXHOJOTHSI HUOOHS M TAaHTAJIA

dusznueckue M XUMHYECKHE CBOMCTBA HHOOHMS M TaHTala.
CrtpoeHne aTomMoB, BO3MOXKHBIE CTETMIEHH OKHCIICHHUs, CIIOCO0-
HOCTh TaHTaJia U HUOOMS K MpoIleccaM KOMIUIEKCOOOpa30BaHuUs.

Craiin-
Mpe3eH-
Tanus




Oxcuzpl ¥ ruApaTUpOBaHHbIE OKCHIIBI. HHOOAThI M TaHTanaTHI.
IIpocTbie U KOMIUIEKCHBIE (DTOPUABI, CyabdaThl U APYrHe CO-
enuHeHus. GOPMBI CyIIECTBOBAHUS HHOOWS M TaHTala B pac-
TBOpE, 00pa3oBaHME IMOJUMEPHBIX (OPM, MPOLECCHl CTapEeHUs
OCaJIKOB M PacTBOPOB, KOMIUJICKCHBIC COCIWHEHHS HUOOUS U
TaHTajla ¢ OpraHuYecKuMM JurasaaMu. Haxoxnenue Huoous u
TaHTaJla B IPUPOJIE, BaXKHEHMIINE MUHEPAJIbI, KOMIUIEKCHOE ChI-
pre. CrnocoObl oboramenuss pya. IlepepaboTka KOHLEHTPATOB
CILIABJICHUEM CO ILLIEJIOYaMU, PA3JI0KEHUEM IIIABUKOBON KHUCIIO-
TOM, XJIOpUPOBaHUEM U cyib(aruzauueil. [lonyuenue Huodus n
TaHTajJa B METAUTH4YecKoM Bue. O0nacTu mpuMeHeHHs] HUOOus

M TaHTalla

4.3. 3aHATHS CEMUHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTHYeCKHE 3aHATHSA.

He npenycmorpeHo.

4.3.2. JlabopaTopHbIe 3aHATHSI.

Ne Ne paz- HanmeHoBaHue 1a060paTOPHBIX padoT Tpynoewm-
/11 nena KOCTb (4ac)
JUCLIMII-
JIHBI
1 2 [Tporeccel 251eKTpoIM3a B TEXHOJIOTUHN PEIKUX METAIIJIOB 9
(TosTyueHue JTUTHUS SIEKTPOJIM30M PaCIIJIABICHHBIX COJICH)
2 3 DepponMaHuIHbIN METOJ] BbIICJICHUS LI€3Us 9
3 4 [TepepaboTka peaKOMETAIIMYECKOTO ChIPhs CylbhaTH3auen 8
(corymeHa Wi MOHAIIUTA)
4 5 [IenouHbIe METO/ABI BCKPBHITHS PYAHBIX KOHIIEHTPATOB (LIUp- 8
KOHA WJIM KOJTyMOUTA)
5 6 OKcTpakunoHHoe pasaeneHue P30 Thd 9
6 7 [TpumeHeHne nemeHTaluy B TexHoiaoruu PO 9
Wroro 52




4.4 CamocTtosiTe1bHAasA padoTa 00y4aOIMXCs CTYACHTOB

Ne Ne paznena nuc- Ilepeyenb Bonpocos 1Jis Oo0bem, akan. | ®opma
n/m LUIUTHHBI CaMOCTOSITEILHOT0 U3y4YeHHs yachel KOH-
TPOJIA

1 Beenenue. Pen- OCOOCHHOCTH W OCHOBHBIE TIEpEIIO- 2 VcrHbIT
KHE 3JIEMEHTHI B BbIE PpYAHBIE TEXHOJIIOTMHM PEAKUX ornpoc Nel
COBpPEMEHHOM AJIEMEHTOB.

SHEPreTHKE

2 XUMUS U TEXHO- CpaBHutenbHas XapaKkTepUCTUKA 12 VYcrHblit

JIOTHS JINTHUS pa3IMYHBIX TEXHOJOTHYECKUX CXEM orpoc Ne2
MIOJTyYEHUS JINTHUS.

3 | Xumus u texno- | CpaBHUTETbHAS XapaKTEepUCTHKA 12 VYeTHbii
JoTusl pyOUIus U | Pa3IMYHBIX TEXHOJIOTMUYECKUX CXEM orpoc Ne3
1e3us NOJTy4YCHUs] pyOUIHs U TE3HsL.

4 | XuMus u TEXHO- TexHuka 6€30MaCHOCTH U OXpaHa OK- 12 YcTHbIi
JIoTUsl OepUILTUS pyXarole cpeapl B IMPOU3BOACTBE ompoc Ne4

OepusuTHs.

) XHAMHS U TEXHO- CpaBHuTenbHas XapaKTepUCTUKA 23 YceTHbI
JIOTHUS PeIKO3e- pa3IMYHBIX METOJOB  Pa3IOKEHUS orpoc Ne5
MEJbHBIX 3JIe- KOHIICHTPATOB U TIOJYYEHUS] XUMHYe-

MEHTOB CKHuX coenuHeHu# P30.
Oco0EHHOCTH XMMHMUYECKOU TEXHOJIO-
THH MOJIYYEeHUS COeIMHEHUN UTTPUSL.

6 | Xumus u rexHo- | CpaBHHUTETbHas XapaKTepUCTHKA 10 YcTHbIN
JIOTUS UUPKOHUS | PA3JIMYHBIX METOAOB  PA3JI0KEHUS orpoc Ne6
U rapHAS KOHI[EHTPATOB W TOJy4EHUST XUMUYe-

CKHUX COEIMHEHUN LUPKOHWS U Tad-
HUSL.

OcCo0eHHOCTH XMMUYECKOH TEXHOJO-
TUU NOJTYYEHHsI COeIMHEHNH TUTAHA.

7 | Xumus 1 TeXHO- CpaBHuTenbHas XapaKTEPUCTUKA 12 YcrHbII
JIOTUSI HUOOUS U pPasNIMYHBIX METOJIOB  Pa3JIOXKEHUs ornpoc Ne7
TaHTasa KOHIICHTPATOB U TIOJYYEHUS] XUMHYe-

CKHX COCJMHEHHI HHOOUS U TaHTala.
HUTOT'O: 83

Tam J1a00paTOPHBIX PadoT.

KonTposb 0cBO€HMSI KOMITETEHIIUN MPOBOAUTCS B (POPME YCTHBIX OMPOCOB, MO PE3YibTa-

5. IlepeyeHb y4eOHO-METOAUYECKOT0 00eceYeHsl AJI CAMOCTOSATEILHON padoThI
CTYJAEHTOB, 00y4alOIIMXCS MO AUCHUIIHHE.

MeToauueckie yKazaHUs JUIsl OOYYaIOIIMXCs 110 OpPraHU3allMd CaMOCTOSTEILHOW PabOThI
10 JIUCIUIUIMHE, BKJIOYAs IEPEYCHb TEM CaMOCTOSTEIbHON PaboThl, GOPMBI TEKYIIIETO KOHTPO-
JISl IO TUCIMILIMHE W TPEOOBAHUS K UX BBIMOJHEHHIO PAa3MEIICHBI B AJIEKTPOHHON MH(pOpMAIIHU-
oHHO-00pa3oBarenbHoi cpene CITIOI TU(TY) Ha caiite: http://media.technolog.edu.ru.
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6 ®oH/ OLIEHOYHBIX CPEICTB VIS MPOBeIeHUA TEKYIIero KOHTPOJIs yCleBaeMOCTH,
MPOMEKYTOYHOM ATTECTALMM 110 HTOraM OCBOCHHS A CUUILINHBI M Y4eOHO-
MeToJuYecKoe odecreyeHue caMOCTOATEIbHOM padoThl CTY/1eHTOB

CBOEBpEeMEHHOE BBHINIOJIHEHUE 00YUYAIOMIMMCSl MEPOIIPUATUI TEKYILEro KOHTPOJIS TT03BO-
JISIET TPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIA YPOBEHb («yAOBIECTBOPUTEIBHO») OCBOCHUS MPEAY-
CMOTPEHHBIX 3JIEMEHTOB KOMITETECHIIHH.

Pe3ynbTarhl JUCHMIUIMHBI CUATAIOTCS TOCTUTHYTBIMU, €CIH AJI BCEX DJIEMEHTOB KOMIIe-
TEHIMHA PEBbINIEH (JOCTUTHYT) MOPOTOBHII YPOBEHb OCBOCHUS KOMIIETCHIIMU HA JAHHOM JTarle.

[IpomexyTouHas aTTecTalus 1Mo IUCHUIUIMHE TPOBOAUTCA B (hOpME HK3aMeHa U 3a4eTa.

K cnmaue sx3ameHa u 3adera JIOMYCKAIOTCS CTYICHTHI, BBIMOJHUBIINE BCE (POPMBI TEKY-
IIETO KOHTPOJISL.

DK3aMeH U 3a4eT MpeAyCcMaTpUBAIOT BHIOOPOUHYIO MPOBEPKY OCBOCHUS MPEIyCMOTpPEH-
HBIX 3JIEMEHTOB KOMIIETEHIINN, U KOMIUIEKTYIOTCSI BOIPOCaMH (33aHUSMH): TEOPETHUECKUI BO-
npoc (U1 MPOBEPKU 3HAHUH).

[Tpu coaue sK3aMeHa, CTYICHT MOIy4aeT TPU BOMPOCA M3 TIEPEUHs BOIIPOCOB, BPEMsI TIO/I-
TOTOBKH CTYJIEHTa K YCTHOMY OTBETYy - 10 60 MuH. DOH] OLIEHOYHBIX CPEACTB MPEACTABICH B
IpUIIOXKeHuu 1.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
1. Jlutuit. OOume cBeneHusi. DU3NKO-XUMUYECKHE CBOMCTBA TUTHSI.
2. TexHonornyeckas cxema nepepadoTKu OepTpaHIuTa SKCTPAKIIMOHHBIM METOIOM.
3. OcHoBHble 001acTu nmpuMenenus P30.

IIpu cpaue 3a4era, CTYAEHT MOJIydaeT JIBa BOIPOCA U3 IIEPEUHsl BOIPOCOB, BPEMs IIOAr0-
TOBKH CTYJICHTa K YCTHOMY OTBeTY - 10 40 MuH.
[Ipumep BapraHTa BOOPOCOB Ha 3a4eTe:

Bapuant Ne 1
1. IlpuHuunuanbHas cxema rnepepadoTKH HIUPKOHUEBOTO KOHLEHTPATa CIIEKaHUEM C MEJIOM.
2. IlpuHnunuanbHas cxema rnepepaboTKH CoJyMeHa Ha KapOOHAT JIMTHsI CEPHOKUCIOTHBIM
CIocoO0OM.

7. IlepeyeHb OCHOBHOIi M 10NIOJTHUTEILHOI YueOHOI JUTEpaTyPbl, HEOOXOAMMOM
JJISL OCBOEHMSI AMCUUIIJIMHBI

a) OCHOBHAsI JIUTEPATypa:

7.1  Mypamxkus, FO.B. Pacuer marepuanbHbIX 6anancoB 1 000py10BaHMS [l BBILIE-
Ja4MBaHUs Pyl U KOHIIEHTpaToB: yuebHnoe nmocobue/ K0.B. Myparmkun, A.A. brnoxun. — CII6.: —
CII6I'TU(TY), 2013. =51 c. (Ob).

7.2 Mypamkus, FO.B. Pacuer MarepuanbHbIx 0agaHCOB MU OCHOBHBIX ITapaMeTPOB HO-
HOOOMEHHOH YCTaHOBKH IO U3BJIEUCHUIO PEKUX IEMEHTOB U3 BOJHBIX PACTBOPOB. Anmaparyp-
Hoe oopmiierue: yueoHoe mocoobue/ 10.B. Mypamkun, A.A. bioxun. — CI16.: CITOI' TU(TY),
2014. - 68 c. (OB).

7.3  Poccuiickoe peako3eMenbHOe ChIpbE U OCHOBHBIE CITIOCOOBI €T0 epepadoTKu:
yaeOnoe mocodbue / B.A. Keckunos, A.A. broxun, 10.B. Mypamkun, A.B. Heuaes, M.A. Ado-
HuH. — CI16.: CIIOI' TU(TYVY), 2014. — 68 c. (Ob).

7.4  Xumus 1 TEXHOJIOTHUs CKaHus: yueOHoe nocodue/ A.A. broxusn, F0.B. Mypari-
kuH, B.A. Keckunos, M.A. Adponun, A.B. Heuaes. — CII0.: CIIGI' TU(TYVY), 2014. — 52 c. (Ob).
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7.5 [Taprman, A.K. [Ipoueccsl paccioeHus B TPEXKOMIIOHEHTHOW KUAKOW cucTeme /
A K. ITsprman.- CII6.: — CIIGI' TU(TY), 2012. — 20 c.

7.6  Ilaprman, A.K. Onpenenenne u3oTepM dKCTpakiuu HuTparta ypanuia(VI) npu
UCIIOJIb30BaHUH ITOJIMMEPHBIX KOMIIO3UIIMOHHBIX MaTEPHATIOB C TpU-H.-OyTmidocharom / A.K.
[Taptman.- CII6.: — CIIOI' TU(TY), 2012. — 21 c. (Ob).

7.7  llposes, B. B. cnonb30Banue paguoHyKiIna0B cTpoHIUNA-90 u utTpuii-90 s
U3Y4EHUS SKCTPAKIIMU CTPOHIIUS ¥ UTTpHs Au-(2-3Trirekcui) pochopHoit kucioroii: Metonu-
Yyeckue ykasaHus K JaboparopHoit padote / B. B. IIposies; CIIOI' TU(TY). - CII6.: 2013. - 23 c.
(Ob).

7.8  Ilaprman, A.K. ®yHkunoHanbHble 1 MHOTO(YHKIIMOHAJIBHBIE HAHOMATEpUaIbl H
HaHOKOMITO3MTHI HA OCHOBE PEIKHUX AeMEHTOB: yueOHoe nmocooue/ A.K. Ilsprman, A.A. Konbl-
pun. — CII6.: CII6oT' TU(TY), 2012. - 162 c.

0) 10MOJTHUTEJIbHAS JIUTEpaTypa:

7.9 bnoxun, A.A. Kpucramiusanus u3 pacTBOPOB KaK METOJ OUUCTKH HEOpraHUYe-
CKuX BemiecTB: yuebHoe nocooue/ A.A. biaoxun, 10.B. Mypamkun, A.A. Konsipus. — CIIG.:
CIIGI'TU (TY), 2009. - 26 c. (Ob)

7.10 Kombipus, A.A. TexHOIOrHs TPOU3BOJICTBA U PAAMOXUMHUUECKON IepepaboTKH
sneproro Toruua/ A.A. Konbipun, A.W. Kapenun, B.A. Kapenun.- M. AtomaHeprousaar, 2006
— 576 c.

B) BCIIOMOTraTeJIbHas JINTepaTypa:

7.11 Kombipus, A.A. XXunkocTHas 3KCTpaKIHS PEIKO3EMENBHBIX 3JIEMEHTOB: yueOHOe
nocobue/ A.A. Konbipun, M.A. Aponun, A.A. ®omuues, M. C. baxapes. - CIIOI'TU(TY) .-
CII6.: 2007,- 86 c.

7.12 Xumus ¥ TEXHOJIOTHS PEIKUX U paccessHHbIX 31emMeHToB /Ilox pen. KopoBuHa
C.C/T. 1.M. MUCHC. 1996.

7.13 Muxaiinnuenko, Peakozemensasie Metamisl / A.U Muxaiinuuenko, E.b. Muxiun,
1O.b. Ilarpukee.- M. Metamnyprus. 1987.

7.14  Twupxonwmii u rapuuii. / I.C. Ckuba , B.A. Macno6oes , H.b. BockoOOWHHKOB ,
A.M. Kanunakun .- M.: Hayka, 2002. 272 c.

7.15 Sromun, I'A. TexHONOTHS peIKUX METAIOB B arToMHOM TexHuke / [T A. SroauH ,
O.A. Cunerpu6boBa, A.M. YUekmapes.- M. Atomuznar. 1974. 344 c.

7.16 Huxomaes, A.W. Dxcrpakuus aunobust u Tantana / A.. Hukomnaes, C.I. Maiio-
poB.- Anarutsl. Konbckuii Hayunslit nieHTp. 1995. 210 c.

7.17 KombipuH, A.A. KommiekcooOpa3oBaHHe U IKCTPAKIIHS PEIKO3EMENbHBIX dJIe-
MeHTOB: Yu. mocooue / A.A. Konwipun, 3.B. Ipyaaukosa.- JITU um. Jlerncosera. JI. 1980. 88 c.

8. IlepeueHb pecypcoB HHPOPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn «AHTep-
HET», HCOﬁXOZ]I/[Mle JIA OCBOCHUSA AU CHUIIJIMHBI.

8.1 Db «bubmmorex»

8.2  http://e.lanbook.com — caiit DnekrpoHHO-OMOMMOTEYHOI cucTembl "JlaHb"

8.3  http://lib.wwer.ru - snekrponHas OMOIHOTEKA IO ATOMHOM YHEPTETHKE

8.4  http://wwwl.fips.ru - caiit @enepanbHOro HHCTUTYTA IPOMBIIIIICHHOW COOCT-
BeHHOCTH DesiepanbHOMN CITyKObI IO UHTEIEKTYaJIbHOM COOCTBEHHOCTH, MMAaTEHTaM U TOBAPHBIM
3HaKaM. PeXuM J10CTyIa - MOJTHBIA JOCTYII CO BCEX 3apETUCTPUPOBAHHBIX KOMITBIOTEPOB WHCTHU-
TyTa.

8.5  http://www.rosatom.ru - caiit rocynapcTBEHHOW KOPIIOpALIUY 10 aTOMHOU SHEp-
rum "Pocarom"
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D1%80%D0%BE%D1%8F%D0%B5%D0%B2,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
http://e.lanbook.com/
http://www1.fips.ru/

8.6  http://rosrao.ru - caiit ®I'VII "[Ipeanpusitie 10 0OPAIICHUIO C PAHOAKTUBHBIMH
otxonamu "PocPAQO". Pexxum gocTymna - NOJHOTEKCTOBOM JIOCTYIT CO BCEX 3apErUCTPUPOBAHHBIX
KOMIBIOTEPOB HHCTUTYTA.

8.7 http://norao.ru - caiit ®I'YII «HarroHanbHbIi orepaTop 1Mo 0OpalieHHIo ¢ pa-
JTMOAKTUBHBIMHU OTXOaMU». PeXUM J10CTyIa - MOJTHOTEKCTOBOW JOCTYII CO BCEX 3apETUCTPUPO-
BaHHbBIX KOMIIBIOTEPOB HHCTUTYTA.

8.8  http://ep.espacenet.com - caiitT EBporneiickoro nareHTHOTO BEIOMCTBA.

8.9  http://www.icnirp.de - caiit MexayHapOIHOM KOMHUCCHH 10 3aIIUTE OT HEHOHU3H-
pyto1iero u3inydeHus. Pexxum goctymna - HOJTHOTEKCTOBOM TOCTYII CO BCEX 3apETUCTPUPOBAHHBIX
KOMIBIOTEPOB HHCTUTYTA.

8.10 http://www.cnshb.ru/AKDiL/0048/default.shtm - xumudeckas sHIUKIONEANS: B 5
T. DIIEKTPOHHAsI BEpCHUsl AJIsl HayYHBIX paOOTHUKOB, MPETOIaBaTeseii By30B, aCIUPAHTOB U CTY-
neHtoB. Cozepkut okosno 5000 TepMHHOB, OXBaTHIBAIOILUX BCE pa3/iesibl XMMUH, a TAKXKe Iorpa-
HUYHBIE 00JIACTH - OMOXMMUIO, TEOXHMUIO U IpyTHE.

8.11 http://www.elibrary.ru - eLIBRARY - nHayuHast 3JeKTpOHHast OMOIHOTEKA ITEPUO-
IYaeckux m3nanuid. Kpymaenmmii poccuiickuii ”HGOPMAIIMOHHBINA TIOPTai B 001aCTH HAYKH,
TEXHOJIOTHH, METULIMHBI U 00pa30BaHMsl, COAEepKaIUi pedeparsl U MoJIHbIEe TEKCTHI Oonee 13
MJIH Hay4YHBIX CTaTeH U IMyOJIMKALUM.

8.12 http://www.diss.rsl.ru - smexrponnas 6ubnmuoreka auccepranuii PI'b. [uccepra-
un 1 aBropedepars! u3 ponaa Poccuiickoit rocynapcrBenHoi 6ubmmoreku (PT'B) mo Bcem ot-
pacisaM 3HaHud. [TTyOuHa MOTHOTEKCTOBOTO 1ocTyna — ¢ 1998 .

8.13  http://www.viniti.ru - 6a3a JaHHBIX BCEPOCCUHCKOTO MHCTUTYTA HAYYHO-
TeXHU4eckoi nHpopmanuu. Pedepars! u 6ubnuorpadguueckue onucanus crareil u3 nepuoauye-
CKUX W3JJaHWUH{, KHHT, MaTepHuajaoB KOH(EPEHINi, MaTeHTOB, IEOHUPOBAHHBIX HAYYHBIX PadOT
1o npodieMam GpU3NKO-MaTEMAaTHUECKUX, €CTECTBEHHBIX M TEXHUYECKUX HayK. Pexxum nocrymna -
MOJIHOTEKCTOBOM JOCTYII CO BCEX 3apETUCTPUPOBAHHBIX KOMIIBIOTEPOB MHCTUTYTA - ¢ 1981 1.

8.14  http://www.chemport.ru - xumuueckuii mopran. Kpymnueiimmii u camblii moce-
1aeMblii XUMHYECKUH pecypc PyHera.

8.15 http://www.biblioclub.ru - yausepcurterckast OnbiamnoTeka OHIaiH. DIEKTPOHHO-
O6uOIMOTEeUHas crcTeMa yuyeOHbIX MaTeprasoB JUIsl By30B.

8.16  World Nuclear Association: WNA Report: The Global Nuclear Fuel Market:
Supply and Demand 2005 — 2030. http://www.world-nuclear.org/wgs/report/.

8.17  http://www.sciencedirect.com - ScienceDirect siBisieTcst HenpeB3oiiaeHHbIM W H-
TEPHET-PECYPCOM HAyUYHO-TEXHUUECKON MH(OpMaIIUU U coepXUT 25% MUPOBOTO phIHKA Hayy-
HBIX MyOJIMKaIuii, o0ecreurBaeT BCECTOPOHHUI OXBAaT JIUTEPaTyphl U3 BCeX oOacTel HayKH,
npenocTasiiss JocTyn K 6onee yem 2500 HanMeHoBaHU xypHaioB u 6osee 11000 kHUT U3 KOJI-
JIEKIMH U3/aTeNIbCTBa «JIb3EBUPY, a TAKKE OTPOMHOMY YHCITY KYPHAJIOB, OIYOJIMKOBaHHBIX
NPECTHKHBIMH HaydYHBIMU cooOrmiectBamu. [Tomumo 3Toro, ¢ momorpio cucremsl CrossRef
MOXHO MEePENTH MO CChUIKAM K COZIEP’KaHUI0 paboT B 001aCTH HAYyKU, TEXHUKHU U MEUIIMHBI,
onmyonukoBaHHbIX 60s1ee 1000 qpyrux U3aTenbCTB.

8.18 http://www.chemweb.com - kpynHelimmii OHIAHHOBBII XMMUYECKUI TOpPTa B
mupe. C 2003 roga Bragenerr - komnanus Elsevier Ltd. Conepxut nHbOpMaIuio mo uccieaona-
HUSM B 00J1aCTH XMMHH U XUMHYECKOW MPOMBIIIIEHHOCTH. TemaThka: aHanuTu4eckas XuMus,
OMOXUMUSI, KaTalln3, JEKTPOXUMHUSI, TOTUTUBO, HEOPTraHWYECKast XUMHS, XUMHUYECKHE MaTepHaIbl

8.19 http://www.pubs.acs.org - American Chemical Society (ACS) Hayunbie u HayuHO-
NPaKTUIECKHE )KYPHAIBI TI0 XUMUH AMEPUKAHCKOTO XUMHUYECKOTO OOIIECTBA HA aHTITHICKOM
s3bIke. Pecypc coepKUT *KypHaibl 10 OCHOBHBIM pa3ziesiaM XMMHUU U CMEXHBIM 00J1acTsIM 3Ha-
HUH, BKITIOYasi XUMUIO ITUPOKOTO MPOGUIIS, METUIIMHCKYIO XUMHIO, (PU3HYECKYI0 XHMHUIO, OpTa-
HUYECKYIO XUMHIO, a TaKkKke OMOXUMHUIO, OMOTEXHONOTHIO U T.A. [lonHbIe TekcThl B popmare html
u PDF. I'my6una noinHoTekcToBOro foctyna - ¢ 1996 rona. Konnekunu peTpocneKTUBHBIX BbI-
nyckoB ¢ 1879 mo 1995 rr.
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http://rosrao.ru/
http://norao.ru/
http://ep.espacenet.com/
http://www.icnirp.de/
http://www.world-nuclear.org/wgs/report/

9 MeToaunuecKkue PEeKOMEHIAIIUHU NJIA oﬁyqammnxm 0 0OCBOCHHMI0 JUCHUMIIJINHBI.

Bce Buapl 3ansaTHii 0 quctumuinHe « TeXHOJOTus OCHOBHBIX MaTepUaoB COBPEMEHHOM
DHEPTeTUKU (YaCTh 2)» MPOBOIATCS B COOTBETCTBUU ¢ TpeboBanusmu ciexyrommx CTII:

CTII CII6I'TH 040-02. KC YKJIB. Buasr yueOubix 3ansatuii. Jleknus. O0nme TpeboBa-
HUS;

CTO CII6I'TH 018-2014. KC YK/IB. Buasl yueOHbIx 3ansaTHil. CeMUHApPHI U TTPaKTHYe-
ckue 3aHaTus. O0mue TpeOOBaHUS K OPraHU3alluy U MPOBEACHHUIO.

CTII CII6I'TH 048-2009. KC YKB/I. Bunsl yueonsix 3ansatuif. CamMocTOsATEIbHAS TIJ1a-
Hupyemas paborta ctyaeHToB. O6mmue TpeOoBaHMs K OPraHU3aluy U IPOBEACHHUIO.

[TnaampoBaHue BpeMeHU, HEOOXOJMMOrO0 Ha W3YYCHHE JAHHOW IUCIUIUIMHBI, JTyYIlIe
BCEro OCYIIECTBIISITh HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PErYyIspHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMHU YCTIOBHSIMHM IPAaBUJIBHOM OpraHu3alliy yueOHOro mpoiiecca Juisi CTYACHTOB
SIBJISICTCSI:

IJIAHOBOCTH B OPraHU3aluu y4eOHOU padoThI;

CEpPbhE3HOE OTHOIIECHUE K U3YyUEHUIO0 MaTepuaa;

MIOCTOSIHHBIA CAMOKOHTPOITb.

10. llepeuenb HHGPOPMAIHMOHHBIX TEXHOJIOTHH, UCMOJIb3yeMbIX PH OCYIIECTBJIEHUH
o0pa3oBaTe/IbHOIO NpoLecca No JAUCHUIINHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mporiecce 1Mo 1aHHOW AMCHUILUIMHE MPEAYCMOTPEHO HCIOIb30BaHUE MH(OP-
MAI[MOHHBIX TEXHOJIOTHIA:

YTEHUE JIEKIUI C UCIIOJIb30BAaHUEM ClAA-TIpEe3eHTALUN;

BUJICOMaTEpHAIbl U yueOHbIEe QUITHMBL;

B3aMMO/ICHCTBHE ¢ 00YJAIOIIUMUCS CTYJAEHTAMH MTOCPEICTBOM AIEKTPOHHOU MOYTHI.

10.2. IIporpammHoOe oOecnieyeHue.

Omnepannonnsie cucrembl Windows, cranpaprtaeie oducubie mporpammsl (Microsoft Of-
fice).

10.3. UndopManuoHHble CIPABOYHBbIE CHCTEMBI.
CnpaBouHo-niouckoBas cuctema «Koncynprant-Ilmocy»

11. MaTepunanbHO-TeXxHH4YecKasi 0a3a, HeoOxoAuMasi 11l OCyLeCTBJICHUsI 00pa30oBa-
TeJILHOT0 Npouecca Mo AUCHHILIHHE.

KoMmmuiekT npe3eHTanuii o TeMaTUKe JEKINUN U MIPAKTUYECKUX 3aHATHI.
[TepcoHanbHbIi KOMIBIOTEP (HOYTOYK), MYJIbTUMEIUHHBIA TPOEKTOP.
Nmeromuiics Ha kadpenpe TPOHM komriuiekc y4eOHBIX U yuyeOHO-HAyUHBIX M MOACO0-
HBIX MTOMEIICHUH JTocTaTO4eH /Ul oOecreueHust y4eOHOro mporecca, MpeIyCcMOTPEeHHOTo yueo-
HBIM IIJIJAHOM.
Ha kadenpe umeercss 8§ KOMIBIOTEPU3UPOBAHHBIX pabOYMX MECT C JAOCTYNnoM B MHTepHeT.
Kpome Toro, mcnonp3yrorcs U Jpyrue MHCTUTYTCKHUE IJIOLIAAM: JIEKIMOHHBIE 3aJIbl, yueOHbIE
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ayJIUTOPUH, KOMIBIOTEPHBIE KIIACCHI: Kadeapbl BHIYUCIUTEIBHON TEXHHUKH, WH()OPMAIMOHHO-
BBIYMCIIUTEIBHOTO IICHTPA, TOMEIICHUS OMOTUOTEKH.

12. Oco0eHHOCTH OCBOEHUSI IMCHUILIMHbI HHBAJMIAMHU U JHIAMH € OTPAHMYEHHbI-

MM BO3MOKHOCTSIMU 310POBbSI.

Jlji1 UHBANMUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMU y4€OHbBIE IIPOIECC OCYILECTB-
asiercst B cooTBeTcTBHHU ¢ [lonoskeHneM 06 opranuzanuu yaeOHOro mpoiiecca it 00yueHus: NH-
BAJIUJIOB M JIUI[ C OTPaHUYEHHBIMU BO3MOKHOCTAMH 310poBbsi CIIOI' TU(TY), yTBepkIeHHBIM
pexktopom 28.08.2014 r.
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DoHJ OLIEHOYHBIX Cpeacrs

[Ipunoxenne Ne 1
K pabodeil mporpamme AUCHUIIINHEL

AJIsl IPOBe/IeHUS POMEKYTOUYHOI aTTecTaluu 1o
aucuuIinHe « TexHo10rusi 0CHOBHBIX MATEPHAJIOB
COBPEMEHHOI IJHEPreTuKU (4acThb 2)»

1. IlepeyeHb KOMIETEHIIHIi U 3TANIOB UX (POPMHUPOBAHUS.

KoMnerenuun
1 Jrtan popmMupo-

HNupexce Dopmy/IMpOBKa Banms
MK-2 CIOCOOHOCTBIO MPUHUMATh KOHKPETHOE TEXHUYECKOE PEIIEHUE | POMEXKYTOUHBIN

C YYETOM OXpPaHbI TPYy/1a, paJUallMOHHON 0€3011aCHOCTH U OX-

paHbl OKpYXarolei cpeibl
IMK-20 | cnocoOHOCTH pa3pabaThIBaTh HOBBIE TEXHOJIOTHYECKHE CXEMBI | IIPOMEKYTOUHBIN

Ha OCHOBE Pe3yJIbTaTOB HAYYHO-HCCIIEIOBATENbCKUX paboOT

2. lloka3zaTelu M KpUTEpPUHU OLEHMBAHUS KOMIIETEHIMI HA Pa3jJMYHBIX 3Tanax HX
(¢hopMupoBaHU, IKAJIA OLEHUBAHUS.

IToxaszarenu
OIICHKH pe-
3yJIbTaTOB OC-
BOEHHUS JHC-
IMUIIJINHBI

[Inanupyemslie pe3ysIbTaThl

Kpurepuit
OIICHUBAHUS

Komre-
TEHIAN

OcBoenue
paznena Ne 1

3HaTh XMMHYECKHE CBOICTBa pej-
KUX ¥ PaJUOAaKTUBHBIX AJIEMEHTOB pa3iny-
HbIX rpynn llepuoanueckon cucTemsl U UX
BOXHEHIINX COCAVMHEHUHU #; CTPOCHHUE H
CBOMCTBA KOOPAWHALIMOHHBIX COCAUHEHUM;

yMeThb IPUMEHSITh MaTEMaTHYECKHE
METOJIbI TIPH PEIIeHUU THUMOBBIX Mpodec-
CHOHAJIBHBIX 3aJa4; padoTaTh B KauecTBE
M10JIb30BaTENSl IEPCOHAIBHOTIO KOMIIBIOTEPA;
WCIIOIh30BaTh BHEIIHHE HOCHUTENU HHQOp-
Maluu ais oOMeHa JaHHBIMH MEXIY; HC-
MOJIb30BATh S3bIKA U CUCTEMbI TPOTPAMMHU-
pOBaHMs Ui pelieHus] MpodeccuoHANTbHBIX
3a/1a4;

BJageTb  METOJAaMH ITOCTPOEHUS
MaTeMaTHUYeCKOW MOJIENTA THUIOBBIX Mpodec-
CHOHAJIbHBIX 3a/1a4 U COJEPKATEIbHOU HH-
TEPIPETALMU TTOTYYECHHBIX PE3YJIbTATOB;

[IpaBusbHBIE OTBETHI HA
Bonpocel Nel-6 k sk3a-

MEHY

IIK-2
MK-20

OcBoenue

YMerb paboTaTh B KA4ECTBE M10JI30-

HpaBI/IHBHLIe OTBETHI Ha

MK-2

! JKMpHBIM WPHQTOM BHIIENCHA TA YaCTh KOMIIETEHIIMH, KOTOPas (HOPMUPYETCS B X0/ M3ydeHHs! TaHHOM JUCIIH-
TUTHHBI (€CTTM KOMIIETEHITNS OCBAWBACTCS MOJTHOCTHIO, TO (hPArMEeHTHI HE BBIACIISIIOTCS.
2 ytan GOPMUPOBAHMS KOMIIETEHIMK BhIOHpaeTcs o .2 PITJ[ u yueGHOMY muiany (HAYaNbHBIA — €CIH HET TPE]-
MIECTBYIONTUX AUCIUIUINH, HTOTOBBIM — €CIIM HET MOCJIEAYIOMINX TUCIHUIUIMH (WM KOMITeTeHIUS He popMupyercs B
xoze mpaktuku win ' MA), mpoMexyTo4HbI - Bce IpyTHe.)
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IToxa3zarenu
OIICHKH pe-
3yJbTATOB OC-
BOCHMUS JTHC-
ITUTUTAHE]

[Inanupyemslie pe3ysbTaThl

Kpurepnii
OLICHUBAHMUS

Kowmme-
TEHINU

pazaena Ne 2

BaTeJIsl IEPCOHALHOIO KOMITBIOTEPA; HC-
II10JIb30BaTh BHCIITHUEC HOCUTCIIN I/IH(l)OpMa-
LUK 7151 OOMEHA TaHHBIMH MEK/Ty BBIUHMC-
JJUTCIBHBIMU CUCTEMaMHU, UCIIOJIb30BAaTh
SI3BIKH U CUCTEMbI IPOTPAMMUPOBAHHUS JIJISI
peuieHus npoecCUOHANBHBIX 33/1a4; pado-
TaTh C MPOrPAMMHBIMH CPEICTBAMH OOIIETO
Ha3HA4YCHM; BBIIIOJIHATE U YUTATh YCPTCIKU
TEXHUYCCKHUX M3ICITUI U CXeM TeXHOJIOTH-
YCCKUX POUECCOB; IPUMCHATh MAaTCMAaTH-
YECKUE METO/IbI [IPU PEIICHUH TUITOBBIX
npodecCHOHANTBHBIX 3a]1a4;

Biagerp  MeTogaMu MPOBEACHHUS
Gu3NYeCKUX WM3MEPEHMIA; METOJaMH KOp-
PEKTHOW OIICHKH TMOTPEIIHOCTeH MPH Mpo-
BCACHUHN (1)I/ISI/II~ICCKOFO OKCIICPUMCHTA,

Bornpockl Ne7-12 k 3k-
3aMeHy

ITIK-20

3HATBL METOJIbI pa3jeiCHUs U KOHIICH-
TpI/IpOBaHI/ISI BCIIECCTB, MCTO/bI MCTpOJIOFI/I-
4eckoil 0O0pabOTKM pe3yNbTaTOB aHaIM3a;
METOObI TepMOI[I/IHaMI/IHGCKOFO OIIhCaHusA
XUMHUYECKUX U (Pa30BbIX paBHOBECHI B MHO-
TOKOMIIOHECHTHBIX CUCTEMAX,

YMeTh NpPUMEHSATh MaTeMaTUYECKHE
METOAbI HpI/I peHICHI/II/I TUITOBBIX npoq)ec-
CHOHAJILHBIX 3a/Ja4; BBINOJHATE M YHTATh
LIepTe)KI/I TEXHHUYCCKHUX I/ISI[GJ'II/Iﬁ U CXEM
TEXHOJIOTHYECKUX MPOIECCOB;

Baagers  MeTomamMu TOCTPOCHUS
MaTeMaTHYeCKON MOJENH TUIIOBBIX Mpodec-
CUOHAJIBHBIX 3aJ1a4 " coz[epxcaTem,Hofxi HNH-
TepIpeTallid  TMOJYYEHHBIX PpEe3YylbTaTOB;
MeTOJaMu MaTeMaTI/I‘ICCKOfI CTaTUCTHUKHU,
AKCMEPUMEHTAIbHBIMA METOAaMH OIpeJe-
JICHUS (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX CBOI\/JICTB HCOp-
TaHUYECKUX COCINHEHHI;

[IpaBusbHBIE OTBETHI HA
Bonpockl Nel3-18 k k-
3aMeHy

IIK-2
IK-20

OcBoeHue
paznena Ne 3

3HaTh TEPMOJAMHAMUKY PACTBOPOB
ANEKTPOJIUTOB U IJIEKTPOXUMHUECKHUX CHC-
TeM; ypaBHEHHUS (GOpMaNbHON KHHETUKU U
KMHETUKH CIIOXKHBIX PEAKIIU; METOIbI OIl-
TUMHU3AlUNA XUMHKO- TEXHOJIOTMUECKUX
IIPOLIECCOB C IPUMEHEHUEM AIMIIMPUUECKUX
1 (1n) GU3NKO-XUMUYECKUX MOJIENeH;

YMeThb HCIIONB30BaTh CPEJICTBA KOMITBIO-
TEpHOM rpauKu A U3TOTOBJIEHUS YepTe-
Keil; BBIOJIHATh OCHOBHBIE XUMHYECKHE

[IpaBuibHBIE OTBETHI HA
Bonpocel Nel19-24 k k-
3aMeHy

MK-2
IIK-20
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IToxa3zarenu
OIICHKH pe-
3yJbTATOB OC-
BOCHMUS JTHC-
ITUTUTAHE]

[Inanupyemslie pe3ysbTaThl

Kpurepnii
OLICHUBAHMUS

Kowmme-
TEHINU

ollepalyu; OIpenesITh TEPMOJUHAMUYC-
CKHE XapaKTEPUCTUKHU XUMUYECKUX PEaKLUU
Y PAaBHOBECHBIE KOHLIEHTPALUU BELICCTB;

Baagerb Merogamu IPOBENEHUS XH-
MHUYECKOTO0 aHalIu3a M METPOJIOTMYECKON
OLICHKH €T0 Pe3y/lbTaTOB; METOJAMHU pacue-
Ta KOHCTaHT PaBHOBECHsS XUMHUYECKUX pe-
aKLIM IpU 3aJaHHON TEMIIEPaType;

3HATHL OCHOBHBIC NMPUHIUIIBI OPraHU3ALUN
XHUMHAYECKOTO TPOHM3BOJCTBA; €ro Mepapxu-
YEeCKYI0 CTPYKTYpPY; METOABI OIICHKH 13-
(EeKTUBHOCTH TPOHM3BOJICTBA; OOIIME 3aKO-
HOMEpPHOCTH XHMHUYECKUX TMPOIIECCOB; OC-
HOBHBIE XMMHYECKHE TPOU3BOJCTBA; SACP-
Hbli ToruMBHBIN Uk (SITL]) u ero ocHOB-
HBIC CTAJIHH;

YMeTh OATOTOBUTH OTYET IO pe3yJIbTaTaM
paboThI, BECTH HAYYHYIO M JCIIOBYIO Iiepe-
MMUCKY; MPUMEHAITh MaTEMaTHYECKUE METO-
Jbl TPU PEIICHUU THUIOBBIX MPOPECCHO-
HaJTBHBIX 337a4; paboTaTh ¢ MPOrPaMMHBIMHU
CpeICTBaMH OOIIETo Ha3HAYCHHUS;

Bnaners JeKCMYECKMM MHHUMYMOM B
oobeme 4000 y4eOHBIX IEKCUYECKUX €lU-
HUI[ OOIIEr0 W TEPMUHOJIOTHIESCKOTO XapaK-
Tepa, METOJaMU IMOCTPOCHHSI MaTeMaTh4de-
CKOHM MOJIENIH THUTIOBBIX MPOPECCHOHATHHBIX
3alad U COJIepKaTeNbHON HHTEPIpETaluu
MOJIYYEHHBIX PE3y/IbTaTOB; METOJaMH OTIPe-
JIeNIeHUs] ONTHMANBHBIX M PallMOHAIBHBIX
TEXHOJIOTHYECKUX PEKUMOB pabOThI 000py-
JIOBAHHUS;

[TpaBuiibHBIC OTBETHI HA
Bonpochl Ne25-30 k k-
3aMeHy

IIK-2
IK-20

OcBoeHue
paznena Ne 4

3HaThL OCOOECHHOCTH aHAJUTUYECKOI'0 KOH-
TPONSL B OTpAcCiH; CTaHIAPTHBIE (PU3UKO-
XAMHYECKHE METOIBI aHaIN3a:

YMeTh HCIOIB30BaTh OCHOBHBIE XUMHYE-
CKHE 3aKOHBI, TepMO}II/IHaMI/I‘IeCKI/Ie cnpa-
BOYHBIE JAaHHBIE U KOJIMYECTBEHHBIE COOT-
HOIICHU HeOpFaHH‘IeCKOﬁ XUMUHN IJIA pe-
eHust MpoQecCHOHANBHBIX 3314

Baagerr MeTomaMHM MaTeMaTHYeCKOM CTa-
TUCTUKUA 1 O0pabOTKH pe3yabTaTOB aK-
THUBHBIX KCIIEPUMEHTOB;

HpaBI/IJ'II)HI)Ie OTBECTHI Ha
Bonpocel Ne31-37 k k-
3aMeHy

MK-2
IIK-20
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IToxa3zarenu
OIICHKH pe-
3yJbTATOB OC-
BOCHMUS JTHC-
ITUTUTAHE]

[Inanupyemslie pe3ysbTaThl

Kpurepnii
OLICHUBAHMUS

Kowmme-
TEHINU

3HaTh pagUOMETPUUYECKHE CIIEKTPOMETPU-
YECKHUE; CITOCOOBI OIEHKU TMOTPEITHOCTH Me-
TOJOB;

YMerb, NPOBECTH KAYECTBEHHBIM M KOJU-
YECTBEHHBIN aHAIN3 COEIMHEHUI C MCIOJIb-
30BaHHEM  XUMHUYECKHX H  (DU3HKO-
XUMHUYECKHUX METOJIOB aHAJIN3a;

Baagerp MerolamMu MaTEMaTHYECKOM CTa-
TUCTUKU JUIsi 0OpabOTKM pe3yabTaToB Mac-
CHUBHBIX SKCIIEPUMEHTOB;

[IpaBusbHBIE OTBETHI HA
Bonpockl Ne38-42 k k-
3aMeHy

IIK-2
IK-20

OcBoenue
paznena Ne 5

3HAaTh CHIPHEBBIE UCTOUYHUKU PEIKHUX dJie-
MCHTOB,

YMeTb BbIOpaTh METO/ aHAIM3a IS 3a/1aH-
HOM QHAJUTUYECKOW 3aJaud M MPOBECTHU
CTaTHUCTUYECKYI0 00paboOTKYy pe3ylbTaToB
AHAJIMTUYECKUX ONPEACIICHUN;

Bnagerp  makeraMu INPUKIAIHBIX MPO-
rpaMM Uil MOJCIHMPOBAHUA  XHUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB;

[IpaBusbHBIE OTBETHI HA
Bonpocsl Ne43-49 k k-
3aMeHy

IIK-2
IK-20

3HaTh 0COOEHHOCTH MPOU3BOACTBA PEIKHUX
3JIEMEHTOB, XUMHUIO U TEXHOJOTHIO IMPOU3-
BOJICTBA JIUTHS, pyOuaus, 11€3usl, OCpUILIus,
pPEeAKO3EMENbHBIX AIEMEHTOB U Oopa.

YMeThb MPOBOAUTH PAaCUEThl C UCIOJIH30BA-
HHUEM OCHOBHBIX COOTHOILIEHHH TepMOIUHA-
MUKHU TTIOBEPXHOCTHBIX SIBJICHHH M PacueThbl
OCHOBHBIX  XapaKTEPUCTUK JAMCHEPCHBIX
CHCTEM;

Baagers MeTonamMM MOJETUPOBAHUS XU-
MHUKO-T€XHOJIOTHYECKUX MPOIECCOB;

[IpaBuiibHBIE OTBETHI HA
Bonpocsl Ne50-55 k k-
3aMeHy

MK-2
ITK-20

OcBoenune
paznena Ne 6

3HaTh DQQeKTUBHbIE METO/b! BBICICHUS,
KOHUEHTPUPOBAHUS U Pa3JENEeHUs DPEIKHX
9JIEMEHTOB ISl MOJIyYEHHs] 0CO00 YHMCTHIX
BEIIECTB M1 HAHOMATEPUAJIOB Ha UX OCHOBE.

YMerb rpaMOTHO MCIIOJIb30BaTh HOPMATHB-
HO MPaBOBBIE aKThI IPU PabOTE C IKOJIOTHU-
YECKOM JOKYMEHTAIMeH; BBINOIHATh U YHU-
TaTh YEPTEKHU TEXHUUECKUX U3JICIUN U CXEM
TEXHOJIOTUYECKUX IPOLECCOB; HCIOJb30-
BaTh CPEJICTBA KOMITBIOTEPHON TpaduKH ISt
W3TOTOBIICHUS YEPTEXKEN;

[IpaBuibHBIE OTBETHI HA
Borpochl Ne56-63 K k-
3aMeHy

IIK-2
MK-20
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IToxa3zarenu
OIICHKH pe-
3yJbTATOB OC-
BOCHMUS JTHC-
ITUTUTAHE]

[Inanupyemslie pe3ysbTaThl

Kpurepnii
OLICHUBAHMUS

Kowmme-
TEHINU

Baagern COBPEMEHHON KOMITBIOTEPHOM
0a30i MaTeHTHBIX JAHHBIX I10 TEXHOJIOTHH
PEIKUX DJIEMEHTOB.

3narb DddexkTUBHBIE METOBI BBIJCICHHUS,
KOHUEHTPUPOBAHUS M PA3LAECIEHUS PEIKUX
3JIEMEHTOB JJIS ITOJYYEHHUS YUCTHIX BEILIECTB
Y HAHOMAaTEpPHUaJIOB HAa UX OCHOBE.

YMeTh OCYHIECTBIATh OLEHKY aHTPOIOTEH-
HOT'O BO3JEHCTBUS Ha OKPYKAKOUIYIO CpPEAY
C y4eToM crenupuKd MPUPOAHBIX KIMMa-
THUYECKUX YCIIOBHIA;

Baagerb  COBpEMEHHOM KOMIBIOTEPHOM
0a30if MATCHTHBIX JAHHBIX 10 TEXHOJOTUHU
PEIKUX DIIEMEHTOB.

[IpaBusIbHBIC OTBETHI HA
Borpochl Ne64-70 K 3k-
3aMeHy

IIK-2
IK-20

OcBoenune
pazaena Ne 7

3natp  OcHOBHBIE 00JACTH TPUMEHEHHS
PEIKUX SJIEMEHTOB B COBPEMEHHOH JHepre-
THKE;

YMerb BbIOMpaTh anmaparypy Ads KOH-
KPETHOTO XMMHKO-TEXHOJIOTMYECKOTO IIPO-
1[ecca; pacCUUTHIBATh OCHOBHBIE XapaKTe-
PUCTUKH XUMHUYECKOTO MPOLecca; BHIOUPATh
paloOHaJIbHYI0 CXEMY IPOM3BOJCTBAa 3a-
JAHHOTO IMPOJYKTA; OLEHUBATh TEXHOJIOTH-
4eckyl0 3¢ (EeKTUBHOCTh IPOU3BOJICTBA;
BBIOMPATh PALMOHAIBHYIO CUCTEMY PEryiu-
POBaHMsI TEXHOJOTHYECKOI0 MpoIecca; BbI-
OupaTh KOHKpPETHBIE THUIBI NMPHOOPOB IS
JUArHOCTUKM  XMMHKO-TEXHOJIOTHYECKOTO
IpoLecca;  HCIOJIb30BaTh JEHCTBYIOIIUE
poccuiickue «Hopwmbl paanannonHoi 6e30-
[IaCHOCTU» M JIpyrM€ HOPMaTHBHBIE IOKY-
MEHTHI B 00JIaCTH paAHaIllMOHHON U SIIEPHOM
0€30IaCHOCTH;  PacCCUUTHIBATh KOA(PPHUIIH-
€HTBl pacIpeieseHus] NMPU COKPUCTAIIU3a-
[IUM; UOHHOM OOMEHE M XHJKOCTHOH 3KcC-
TPaKUUU M XapaKTEpUCTHUKU IPOLECCOB
HMOHHOT0 0OMeHa;

Baagers COBpPEMEHHBIMU  (DU3HKO-
XUMHUYECKUMHU METOJaMU Il TIOJy4YEHUS
0Cc000 YHCTHIX PEKHUX AJIEMEHTOB

[IpaBusbHBIE OTBETHI HA
Borpockl Ne71-76 k k-
3aMeHy

MK-2
IIK-20

3Hatp  OcCHOBHbBIE 00JIACTH MPUMEHEHHS
PEIKHUX DJIEMEHTOB B COBPEMEHHOW TEXHH-
Ke;

yMeTl) HpI/IMeHSITB CTaH)IapTHI)Ie " CICIU-

[IpaBunbHBIE OTBETHI HA
Bornpockl Ne77-83 K 3k-
3aMEeHy

IK-2
MK-20
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Tlokazarenn

OLICHKH pe- .
Kpurepnii Komre-
3yJIBTATOB OC- [Inanupyemslie pe3ysbTaThl
OLICHUBAHMUS TEHLUHU
BOCHUS JIUC-
LUTIJINHBI

¢uueckne MeTonbl  (HU3UKO-XMMHUYECKOTO
aHaJM3a JJIs PEUICHUs IPAKTUYECKUX 3ajay;
OPraHU30BBIBATh TEXHOJIOTUYECKHUH MPOIIECcC
MOJIYUYCHUA HWHIAUWBHUAYAJIBHBIX PCIAKUX 3JIC-
MEHTOB B COOTBETCTBUU C TPEeOOBAaHHAMHU
I'OCToB u TeXHHYECKHX 3amaHuii, 000CHO-
BBIBAaTh IPHMEHEHUE COBPEMEHHBIX (DU3UKO-
XUMHUYCCKUX MCTOHOB JIA MOJYYCHUS OCO-
00 YHCTBIX PEIKUX D3JEMEHTOB, BBIIBIATH
MNEPCHCKTUBHBIC MAaAJTOOTXOJHBIC TCXHOJIO-
THU TIOJTyYCHUS PEIIKUX IIEMEHTOB
Baapern COBPEMEHHBIMU  (PH3HKO-
XMMHYECKUMU METOJAaMHU Ul TIOJy4ECHUS
YUCTBIX PCAKUX 3JICMCHTOB

[Ikana ouenuBanus coorBerctByer CTO CIIOI TU(TYVY):
MIPOMEXYTOUHAsl aTTecTallus MPOBOIUTCS B (pOpMeE dK3aMeHa M 3a4eTa, pe3yibTar olle-
HUBaHUS — 110 OAJUTBHOM IIKaJie, 3a9eTa — «3a4TCHO» WU «HE 3a4TCHOY.

3. TunoBble KOHTPOJIbHbIE 3aJAHUA /1JIsl MPOBEAEHUS MPOMEKYTOUHON aTTeCTANMHU.
a) Bonipocsbl 1151 OLleHKHU ¢()OPMUPOBAHHOCTH 3JIEMEHTOB KOMIIeTEHIMH
IK-2; IMK-20:

. UeM 00yCIIOBI€HO OTINYME CBOMCTB JIUTHUS OT CBOMCTB OCTAIBHBIX IIEIOYHBIX AJIEMEHTOB?
. Kakne xonnuecTBeHHBIC XapaKTEPUCTUKHU OTIUYAIOT MOBEJCHUE MOHA JIUTHS B BOJHBIX pac-
TBOpax OT MOHOB JIPYTUX IIETOYHBIX JIEMEHTOB?

3. Iloyemy nuTH OYeHBb penKO ObIBAET IEHTPAIHHBIM aTOMOM KOMIUIEKCHBIX COCIMHEHHH W
MPAKTUYECKH HUKOT/Ia BHEITHEC(EepHBIM HOHOM?

4. Kakue cBoiicTBa 00yCIOBIMBAIOT MPUMEHEHHE JIUTUSI U €T0 COCMHEHUN B TPAJAUIIMOHHBIX U
MEPCIIeKTUBHBIX 00IacTIX?

5. Kakas pasHuIla M MOYEeMy MMEETCS BO B3aUMOJICUCTBHU a- M D-cromyMeHa ¢ pa3iuuHBIMU
peareHTamu?

6. ComocTaBbTe CEPHOKHCIIOTHBIH U WU3BECTKOBBIN CIOCOOBI TepepabOTKH CIOJyMeHa (YHCIIO
OMepalnii, pacXoJ U CTOMMOCTb PEareHTOB, SHEPro3aTpar, KOHEUHbIE MTPOIYKTHI, UCIIOIb30-
BaHUE OTXOJIOB, MPOOIEMBI IKOJIOTHH).

7. B yem 3akitouaroTcs TOCTOMHCTBA U HEJIOCTATKH AJIEKTPOXUMHUYECKOTO TIOTYyYEHUST METaJlIn-
YECKOIo JTUTHUsA?

8. KakoBbI nepcneKkTUBbl pa3BUTHS JIMTUEBOW MPOMBIILUIEHHOCTH (ChIpbE, IPUMEHEHHE, TEXHO-
aorus)?

9. CpoiicTBa KakuxX COEIWHEHUN PyOMAMs M 1e3us Hauboliee CHIBHO OTIMYAIOTCS OT CBOWCTB
AQHAJIOTUYHBIX COCTMHEHHUH OCTaIbHBIX MIEITOYHBIX AJIEMEHTOB?

10. B coctaB kakuX KOMIUIEKCHBIX COSAMHEHUN BXOIAT PYOUAMIA U 13U, KAKOB XapaKTep XH-
MHUYECKOH CBSI3H B HUX?

11. Tlouemy pybumuii He oOpa3yeT cOOCTBEHHBIX MHHEPATIOB, UMEIOIIUX MPOMBIIIIEHHOE 3Ha-
YEHHE, B OTJIMYME OT LIE€3UA, XOTS €ro Kjaapk nmoutu B 10 pa3z Menbie?

12. Kakue cBoiicTBa pyOUIus U 11e3UsI ONPEILSISIIOT UX TTIaBHBIE 00JIaCTH IPUMEHEHHUS?

N —
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13.

14.

15.

16.

17.
18.

19.

20.

21.
22.

23.

Kakwue crioco6b1 MOTYT OBITh UCIIONIB30BaHBI I pa3iokeHus nourynura? ConocraBbTe Ku-
CJIOTHBIE METOJBI U METO/IbI CIIEKAHUS.

Ot kakux npumecei u noyemy HauOoJiee TPYIHO OUMCTUTH pyOouauil u nezuit? Kakue cro-
co0bI HanOoIee A HEeKTUBHBI?

Kakue crocoOsl MOTYT OBITh MCTIOIB30BAHBI JJIS TTOJIYUYEHHs] COSMHEHUN pyOHIus U 1e3Ust
kBamrdukanuun OCY?

Kak u3menstores cpoiictBa 3neMeHToB || A moarpynnsl o rpynne? B ueM nmpuumHa 3THX
U3MEHEHUM?

Uro Takoe OepuiiaThl U KaK UX MOYKHO MOJTYYUTH?

HazoBure BakHeWIIEe MUHEPATBI OCPUILTUS M JATe UM XapaKTEPUCTHKY (cocTaB, (pU3UKO-
XMMHUYECKHE CBOWCTBA).

Ha3zoBute ocHoBHBIE 0OnacTu mpuMeHeHust Oepuius. Kakue pusnko-xuMudyeckue CBOWCTBA
OIPENeNSAIOT €ro UCIO0JIb30BaHUE B ATON MM MHOM oOsiacTi? KakoBbl MacIITaObl IPOU3BO-
cTBa Oepmus’?

OxapakTepu3yidTe OCHOBHBIE ITPUHLUIIBI TEXHOJOTUH NepepaboTku Oepuiia cyabhaTHBIM U
¢TopuaHbIM cioco0aMu. KakoBbI TOCTOMHCTBA U HEJOCTaTKU 000MX METOJI0B?

Kakue MeTo1bl MO’KHO HCIOJIB30BATh AJIS MOTyYEHHs] METAIUTMYECKOro Oepuiuius?

B deMm nmpuumHa CIIOKHOCTHU MOJYYEHHSI METAJUIMYECKOTO OSpHILIHS C BBICOKUMHU KOHCTPYK-
LIMOHHBIMU CBOWCTBaMHU?

Ha ocnHoBanmu kakoro (pyHIaMEHTaIbHOTO CBOWMCTBA BBIIEISAETCS TPYIIa JAHTaHOWUOB?

KakoBbI 0cOOEHHOCTH QJICKTPOHHOT'O CTPOCHHA aTOMOB 3JICMCHTOB TOH prrIHLI?

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.
35.
36.

OObsicHUTE PUYUHBI, IPUBOSAIINE K YMEHBIIEHUIO aTOMHBIX PaJUyCOB JIAHTAHOU]| («IaH-
TAHOUJHOE CXKaTHe») NpH yBenudeHuu Z. K KakuM ciieICTBUSM OHO NTPUBOIUT?

Kak m3MeHsI0TCSl CBOMCTBA JIAHTAHOUIOB U MX COCTMHEHUN Npu yBennueHuHn Z? OO0bsICHUTE
pasiuuus B Xxoze kpuBbix £=f(Z). O6ocnyiite paszaenenue P3O Ha qBe MOATPYIIIIBL
Hcxonst u3 3MeKTPOHHOTO CTPOSHHS aTOMOB JIAHTAHOUIOB OOBSICHUTE, KAKUE U3 HUX MOTYT
UMETh CTENIEHU OKHUCIIEHUS, KpoMe OCHOBHOW 13?7 C BO3MOXKHOCTBIO KAaKHUX 3JIEKTPOHHBIX
MepPEX0/I0B OHH CBSI3aHbBI?

Oxapaxtepusyiite siaepHble cBoiicTBa P33. Mcxons u3 naHHbIX 110 3((QEeKTUBHBIM CEYEHUIM
3axBara TEIJIOBBIX HEWTPOHOB JaiTe pEKOMEHIAIMHU Mo nMpruMeHeHnto Sm, Eu u Gd B sep-
HOM DHEPIreTUKE.

HazoBute Baxueiimue munepansl P33 u gaiite uM XxapakTepuCTUKY (COCTaB, CTPYKTypa, Qpu-
3UKO-XUMHYECKHE CBOWCTBA, NMPOUCXOXKJCHHE, «CEIEKTUBHOCTbY»). OXapaKkTepu3ynTe Baxk-
HeHII1e MECTOPOXKICHHMI, KOHLIEHTPATHI U UX MOIy4YEHHUE.

OxapakTepu3yiTe OCHOBHBIE IPUHIIUITBI TEXHOJOTHH MepepaboTKU MOHAIIUTOBOTO KOHIICH-
TpaTa LEJIOYHBIM U CEPHOKHCIOTHBIM criocobamu. KakoBbl 1OCTOMHCTBA U HEAOCTATKU 000-
UX METOJIOB.

Kaxue crioco6s! nCIoNib3yr0TCs B IPOMBILUIEHHOCTH Ui pasneneHust P30 Ha rpynnsl u uist
MOJIy4EHUsI UHAUBUYANIbHBIX P337?

Merannuueckre P30 momyuyaroT BoccTaHOBIEHHMEM (TOPUIOB WM XJIOPHIIOB, camapuit
(taxoke Eu, YD) — Tonpko BoccTaHOBIEHUEM OKcHI0B. [louemy? Bribepute u KomMuecTBEH-
HO 000CHYITE HanboJjee MOAXOAAUIMI BOCCTAHOBUTENb U ONPENEIUTE YCIOBUS MPOBEICHUS
npolecca IMoJxy4eHHs camapusl.

HazoBute ocHoBHBIEe 0Onactu npuMmenenus P33. Kakue ¢pusnko-xumuueckue cBoicTBa on-
peleNAIoT UCTONIb30BaHUe UX B TOM MM MHOM oOnactu? KakoBbl MaciiTaObl MPOU3BOICTBA
P33 u xakoBo pacnpeeneHre ux 1no ooiacTsIM npuMeHeHus?

Bonpocwl no meme «Xumus u mexnono2usi yupKoOHUs U 2aprusay
[Mupxonuii u rapuuii. O6mue ceaenns. OcHOBHbIE GUZUKO-XMMHUECKHUE CBOICTBA.
CoenuHeHNs TUPKOHUS U TaHUS C HEOPTaHUYECKUMHU JIUTaHIaMU.
Opranuyeckue coeIMHEHNS HUPKOHUS U Ta(HHUS.
OcHOBHBIE MUHEPAJIBI U PYJIbl HTUPKOHUS. MeToabl 00oramieHus py;.
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37. IlpuHuunuanbHast cxeMa nepepadoTKU IMPKOHOBOTO KOHIIEHTPATa CIIEKaHUEM C COZOH.

38. IIpuHnunuanbHas cxema nepepadoTKu HUPKOHOBOTO KOHIIEHTpAaTa CIIEKAaHUEM C MEJIOM.

39. IlpuHiMnMaibHas cXxeMa MepepadoTKH IMPKOHOBOTO KOHIICHTPATa CIICKAHUEM.

40. Metoasl pa3aencHus IUPKOHUS U TapHUSI.

41. ITonydyeHue METAIUTMYECKUX UPKOHUS U TaHUSI.

42. OcHOBHBIE 00JIaCTH TPUMEHEHUS [IUPKOHUS U TadHUS.

43. OcHoBHBIE (PU3HKO-XMMUYECKHE CBOMCTBA HUOOUS M TaHTAJIA.

44. Munepaisl 1 pyabl HIOOUS 1 TaHTana. OboramieHue pyi.

45. IlpuHIMNUaIbHAS cXeMa MepepadOTKU THTAHOTAHTAIOHUO0ATOB Cylb(haTH3auei.

46. MeTobl pa3aeneHus HHOOUS M TaHTaa.

47. Paznenenve HUOOUS M TaHTala METOJIOM JKUJKOCTHON AKCTPAKIMU U3 (PTOPUIHBIX CPE.

48. ITonydyeHnue METaJUTMYECKUX HUOOHS U TaHTAJIA.

49. OcHOBHBIE 00JIaCTH TPUMEHEHUS HUOOMS M TaHTAJIa.

50. IlonsTue "penkuil" 3meMeHT. ChlpbeBblE HCTOUHUKHU JUISI TOJTYYEHUS PEIKUX AJIEMEHTOB.

51. JIutuii. O0Omue cBeneunsa. PU3NKO-XMMUUYECKHAE CBOMCTBA.

52. TlpuHnMNUaNbHAsS cxeMa MepepaboTKU CIoJyMeHa Ha KapOOHAT JIMTUS CEPHOKHUCIOTHBIM
CrocoooM.

53. IpuHnHUIHUamLHAS cXema NepepadoTKH CIOyMEHA Ha THIPOKCHT JINTHS CIICKAaHHEM C U3BE-
CTBIO.

54. Pyoummii u nie3uii. O0uue ceenenus. ®U3uKo-XUMUIECKUE CBONCTBA.

55.IlpunHuunuanbHas cxema nepepaboTKy MOJUTYIIUTa Ha XJIOPU 1I€3Hs N3BECTKOBO-XIJIOPUIHBIM
METOJIOM.

56. llpuHnunuanbHas cxema nepepadoTKU MOJUTYIIUTAa Ha XJIOPH Le3Uusl KUCIOTHBIMU METO/a-
MHU.

57. bepumuii. O6mue cBeaeHus. PU3NKO-XUMHUUYECKHE CBOWCTBA.

58. IlpuHIHMIHATBHAS CXeMa IepepadOTKU OSPUILIOBOTO KOHIICHTpATa Ha OKCH Oepriutus Qro-
PHUIHBIM CTIOCOOOM.

59. llpunnunuanbpHas cxeMa nepepadoTK OEpUIUIOBOTO KOHIIEHTpATa Ha OKCHUJT OCpUILIHS Cep-
HOKHCJIOTHBIM CITIOCOOOM.

60. P33. O6mmue cBepenusi. OcoOEHHOCTH CTpOeHUsI aTOMOB P30.

61. OcHOBHBIE (PU3NKO-XUMHUECKHE cBOicTBa P3D.

62. [IpuHnunuanbHas cxema nepepadoTKU JIOMAPUTOBOTO KOHIIEHTPATa CEPHOKUCIOTHBIM METO-
JIoM i1 tonnydyeHust P30.

63. IlpunnunuanpHas cxema MepepadOTKU MOHAIUTA IIETOYHBIM CIOCOOOM ISl TIOYYEHMS
P303.

64. IlpunnunuanpHas cxeMa nepepadoTKU MOHAIIUTA CEPHOKHUCIOTHBIM CIIOCOOOM TSl TTOTydYe-
Husa P30.

65. IlpuHnunuanpHas cxeMa MepepadoTKU UTTPOCHHXM3UTOBOTO KOHIIEHTpaTa C MOJy4YeHHUEM
cyMMsbI P30.

66. [IpunnunuanpHas cxema nepepadoTKu anaTuTa ¢ uzBiedennem P30.

67. Paznenenue P30 MeTo10M OKHUCIIEHUSA-BOCCTAHOBIICHHUS.

68. Pasnenenne P35 noHOOOMEHHBEIM METOIOM.

69. Paznenenue P30 3KCTpakIMOHHBIM METOJIOM.

70. LHupkonuit u rapuuit. O6mue cBenenns. OU3NKO-XUMHUIECKUE CBOMCTBRA.

71. IlpuHiunuanbHas cxema nepepadoTKi HIMPKOHUEBOTO KOHIIEHTPATa CIICKAHUEM C MEJIOM.

72. [puHnMnraabHast cXxeMa mepepaboTKH IIMPKOHUEBOTO KOHIIeHTpaTa criekannem ¢ K,SiFg.

73. MeTtoap! pa3ieneHust HUPKOHUS U raQHus.

74. HuoOwuii u TauTtan. O0mue ceeneand. PU3nko-XxUMHUYECKHe CBOMCTBA.

75. IlpuHiunuanbHas cxema nepepadoTKi TUTAHOTAHTAIIOHHO0ATOB CyNb(aTH3aIei.

76. MeTonbl pa3aenieHnsi HHOOWs U TaHTaJja.

77. Monmu6aen u Bonbdpam. Obmme ceenenns. GU3NKO-XUMHUYECKUE CBOWCTBA.
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78. O0GxHr KOHIIEHTPaTOB MOJIHOAeHOB. [lomydyeHne okcuna MonubieHa BO3STOHKON U THAPOMeE-
TaJUTypru4ecKUM METOJIOM.

79. Pa3noxeHne KOHIIEHTpaTa MOJIUO/IeHA a30THON KUCIOTOM.

80. Cxema nepepaboTKH BOIb(PAMOBBIX KOHIICHTPATOB.

81. Penuit. O6mue ceenennsi. DU3nko-XxMMUYECKHE CBONCTBA.

82. TexHonorus nojy4eHus COCIUHEHUN PEHUS.

83. OcHOBHBIE 00JIACTH TPUMEHEHHSI MO0 IeHa, BOJIb(paMa 1 PEHHUS.

4. MeroanyecKkue MaTepHaJibl Ui OmNpeesieHUs] NMPOUeAyP OLEHUBAHHWS 3HAHUIA,
YMeHUii, HABbIKOB U (MJIM) ONbITA eATEJbHOCTH, XapaKTePU3yIuX 3Tanbl GopMuUpoBa-
HHUSI KOMIIETEeHIHIi.

[IpomexyTouHas aTTecTanus MO AUCLUUILIMHE MPOBOJUTCS B COOTBETCTBUU C TpeOoBa-
Husimu CTII
CTO CIIoI' TU(TVY) 016-2015. KC YKB/. Ilopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB
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