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Pabouas mnporpamma «XuMHYecKas TEXHOJOTHs» pa3paboTaHa B COOTBETCTBHH C
(henepanbHBIMH IOCYJAPCTBEHHBIMU TPeOOBAHUSAMH, YTBEPKICHHBIMH IPUKa3oM MuHHCTEpCTBA
Hayku ¥ BeIcmiero obpasoBanusi Poccuiickoit @enepamuu ot 20 oxtabps 2021 r. Ne 951;
MacrnopToM Hay4Hoit cienuanbHocTH 2.6.7. XuMudyeckast TeXHOJIOTHSL.

[IporpaMma mpezaroaraet, 4o 00y4arouecs: UMEIOT TEOPEeTHIECKYIO0 U IMPAKTHYECKYIO
MOArOTOBKY B 00JIACTH TEOPETHUECKOH JNMEKTPOXUMUH, KOPPO3UH U MaTepHAIIOBEICHHS.

1. HEJIN U 3AJAYHU JTUCHUTTJINHBI

Leas nuenunaunel: yrioyoieHue 3HaHWH, yMeHuit, Bragenuit 1 popMupoBaHue KOMIIETCHIIHH B

001acTH TEXHOJIOTUH 3JIEKTPOXMMHYECKHX IIPOLIECCOB M 3alUTBl OT KOPpPO3HH, a TaKkKe

COBPEMEHHBIX H NEPCIIEKTHBHBIX HAIIPABICHUI Pa3BUTHA B 001aCTH MaTepHAIOBEICHUS.

OcHOBHBIMH 3agavdaMi NHCHHIIIIHHEBI ABJIAIOTCA:

— pacuMpeHue u yriyOieHHe 3HAaHWM, yMEHMH M IpaKTHYECKUX HABBIKOB B 00JacTH
XMMHYECKOH TEXHOJIOTUH HEOPraHHYECKUX BEILLECTB.

— (opMupoBaHHE NPOPECCHOHANBHOIO HAyYHO- TEXHHYECKOTO MBIIUICHHS, MO KOTOPOM
MOHMMAETCs FOTOBHOCTh U CHOCOOHOCTH acUpaHTa HCIONb30BaTh B NpodecCHOHATLHOMN
NEATeNbHOCTH MPUOOpPETEHHBIE TEOPETHUECKHE OCHOBBI TEXHOJOTMM H COBOKYIIHOCTH
3HAHHWH, YMEHUH H HABBIKOB JJIS BBIITOJHEHHUS XUMHKO-TEXHOJIOTHYECKUX PAaCUeTOB.

3anayy M3y4eHHs TUCLIMILIHHBL:

— I0Jy4E€HHE HOBBIX 3HaHHH B 001aCTH XMMMYECKOH TEXHOJIOTHUH, COBPEMEHHBIX METOIOB
nepepaboTKH MHHEPAIILHOTO CHIPBS;
— IPHHIMIIOB COCTABJIEHHS TEXHOIOTHUYECKHUX CXEM.

®opma o0y4deHusn: ouHas / 3a04yHas C HCIOJIB30BAHHEM pa3MYHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHH, B TOM 4YHMCJIE JHUCTAHIHOHHBIC OOpa3oBaTENIbHBIE TEXHOJIOI'MH, 3JIEKTPOHHOE

o0yueHue.

S3bIK 00y4eHHs: pyCCKUH

TpeGopanusa k mocrynawmemy onpenensores OenepaibHbIM 3aKOHOAATENLCTBOM B 001aCTH

oOpasoBanus, B ToM uucie, IlopsakoM mnpuema Ha OOyd4eHHE IO NPOrpaMME IMOATOTOBKH

HayYHbIX W HAay4HO-IIEIarorHYeCKUX KaJpoB B aClMPaHType Ha COOTBETCTBYIOLIMH y4ueOHBIH

rojl.

2. IINTAHUPYEMBIE PE3YJIbTATBI OBYUEHMS 110 AU CIIUITIUHE
Ilnanupyemble pe3yabTaThl O0yUeHHs - 3HAHUS, YMEHUS, HABBIKH U OIIBIT AEATENIbHOCTH,
XapakTepu3ylomue sTansl (OPMUPOBAHHUS KOMIETEHIMH M 0O0eCIeurBaloe IOCTHKEHHE
pe3ynbTaToB, GOPMHUpPYEMBIE B pe3yIbTaTe OCBOEHHSI JUCIIUIIHHEL
M3yyeHue NUCHMIUIMHBEI «XHMHYECKAs TEXHOJIOTHS» IIPH IMOJATOTOBKE ACHHMPAHTOB IIO
Hay4HO# creunanbHOCTH 2.6.7. XuMuYecKas TEXHOJIOTHS HAIpPaBICHO HAa NPHOOpeTeHHe
CJIEIYIOIINX KOMIICTCHIHA:

YHuBepcaabHbIe:
- CcrrocoOHOCTh K KPpHTHYCCKOMY aHallM3y H OLCHKE COBPEMEHHBIX HAYYHBIX
JIOCTHIKCHUH, TCHCPUPOBAHUIO HOBBIX HJEH IIPU PEIIEHUH HCCIISA0BATEIBCKHX H PAKTHIECKHX
3a]1a4, B TOM YHCIIE B MEKANCUMIUIMHAPHBIX oOnacTsax (YK-1);

Oo0menpodgeccHoHaIbLHbIE:
) CIIOCOOHOCTb M TOTOBHOCTD K aHaiu3y, 0000LIEHHIO U MyOIMYHOMY IpeICTABIEHHIO
PEe3yJILTATOB BBIMOJIHEHHBIX Hay4YHbIX Hccenenoanuii (OITK-3);



- rOTOBHOCTh K IPEIOIABATEIbCKON EATENbHOCTH 10 OCHOBHBIM 00pa3oBaTeIbHBIM
nporpamMam Beiciuero obpasosanus (OIIK-5)
IIpodeccunonanbueie:

- CIIocOOHOCTD TOJIYYaTh HAYYHYIO U MpodecCHOHATBHYIO HHOOPMAIIHIO U3 Pa3IHYHbIX
HCTOYHHMKOB, 0a3 JaHHBIX U yMeTh ee aHanu3uposats (11K-2);

B pe3ynpraTe u3yueHHs IUCIUIUIMHEI ACIIMPAHT JOJIXKEH:

3HaTh:
- COBpPEMEHHBbIE HAy4YHBIC JOCTIDKCHHS! M MEPCTNEeKTHBHBIE HampapleHus paboT B
00J1aCTH TEXHOJOTHMH HEOPraHWYECKHX BELIECTB;
- TEXHOJIOTHUECKHE IIPOLIECCH], PeXHUMbl H 000pylOBaHHE B OOIACTH TEXHOJIOTHH
HEOPraHWYEeCKUX BEIIECTB;

YMeTs:
- [IPOBOJMUTH AaHAIM3 HAyYHO-TEXHMUYECKOH JHTepaTypbl B 00IaCTH TEXHOJIOTUH
HEOpPraHUYECKUX BEIIECTB;
- dbopMynupoBaTh M pemarb 3a7add  ONUCAHHS 3aKOHOMEPHOCTEH IpOTEKaHHs
TIPOIIECCOB XMMHUYECKOHN TEXHOIOTUH;
- HCCJIEIOBATh CJI0YKHBIE OOBEKTHI KaK €HHOE IeJI0€ C YUETOM B3aUMOCBSA3H MEXKIY
OTHENBHBIMH 3JIEMEHTaMH 00BEKTOB;

Bnaners:
- MeTogaMH paboThl C Hay4yHO-TEXHHYECKOH, CIpaBOYHOH JIMTEpaTypoil 1o
TEOPETUYECKUM M TEXHOJIOTHYECKHM acleKTaM TeXHOJIOTHH HEOPraHHYECKHX BELIECTB
- METOIOJOTHYECKHUMH TMOAXOJaMH, 00eCNeunBaOIMUMHE O0OCHOBAHHOE IPHHATHE
pEelIeHHH NMpH pa3paboTKe HOBBIX MATEPHATIOB TEXHOJIOTHH HEOPTaHHYECKMX BELIECTB;
- METOJaMH KPUTHYECKOTO aHa/IM3a M OILEHKH COBPEMEHHBIX HAYYHBIX HOCTHKECHHH,
IeHepHPOBAHUS HOBBIX HACH NpPH PEIICHHH HCCIEIOBATEIBCKHX M IMPAKTHYECKUX 3a1ad B
00JIaCTH TEXHOJIOTHH HEOPTaHHYECKHX BEIIECTB.

3. CTPYKTYPA JUCHUIIJIMHBI

B 3aueTHBIX B axageMudeckux
Buapr yuebHo#H paboTEI eAMHHULIAX yacax

O6mas Tpya0eMKoCTb JHCUHIIHHLI 110 5 180
yueOHOMY IJIAHY

AyIMTOpPHBbIE 3aHATHI: 2 72
Jlexnuu (Jlek) 2 72
Camocrositenbuasi padora (CP): 2 72
Pedepar 1 36
CamocTosTenbHOE H3YUIEeHHE pa3IesioB 1 36
JIMCLUIDIHHBI

KonrakTHasg padora, KOHCY/IbTALHH; JK3aMeH 1 36

Ilepeyens TeM JabopaTopPHLIX PAGOT: IPU U3YYCHHH JAHHOMN JUCIUILIHHEI JJa00OpaToOpHbIE
paboTEI He MpenyCMOTPEHEL.



4. COAEP KAHHUE JUCIHUIIJINHBI
4.1. Pazpgenn! AHCHMIIHHBI H BHALI 3AHATHH

Yacos
iy Paszien JUCIHIIMHBL Camooron:
n/m Bceero Jlexuuu TENbHAs
pabota
1 2 3 4 6
Mooyaw 1 48 24 24
AncopOuHOHHBIE METOAbI OYHCTKH U
pa3aeeHHs razoB
1.1 XapaKkTepUCTHKA M METO/bl NOJIyYEHHUs 24 12 12
ancopOeHTOB
1.2 OcoOEeHHOCTH TEXHOJIOTHH U annaparypa 24 12 12
a/ICOPOIMOHHBIX [IPOIECCOB.
Mooynw 2 48 24 24
XapakTepHCTHKA COBPEMEHHOI0
raJibBAHHYECKOro 000py/a0BAHUS
2.1 O6GopynoBanue Uisi aBTOMAaTHYECKOMH 24 12 12
KOPPEKTHPOBKH 3JIEKTPOJIUTOB.
22 CrermuansHoe raJlbBaHUYECKOE
obopynoBaHHe I8  JKOJIOTHYECKOIf 24 12 12
0e30macHOCTH.
Mooyaws 3
CoBpemenHoe  obopyaoBaHue  JLIsi 48 24 24
OYMCTHBIX COOPYIKEHHIT
3.1 O6opynoBanue IS pasaeneHus
KHJKOCTEH ¢  pa3HOH  IJIOTHOCTBIO
(ouncTKa BaHH 00€3)KHpPHBAHHUA OT Macya 24 12 12
U HeTenpomaykToB). YTrONbHBIE U
HOHOOOMEHHBIE CHCTEMBl OYMCTKH BOJIBI
H CTOKOB. PeaKTOpr-HeﬁTpaHHBaTOPBI.
3.2 QunsTpytomas cpena «Angel Hairy ms
ynarenus Sn'' M3 3NEKTPOIHMTOB
OJIOBSIHUPOBAHHS U OCAXKJEHHS CILIABOB 24 12 12
onoBa.  JlaGupuHTHBIE  cemapaTopsl
Maca.
Bceero yacos: 144 72 72

Moayab 1. AncopOunonHbIe MeTOAbI OYHCTKH H Pa3Ae/IeHHs] ra3oB

AncopOLHOHHBIE METOJBI OYHCTKH H pa3/elieHUs ra3oB. XapaKTEPUCTHKH H METOJEI
TIONTyUeHHs! aJicOPOEHTOB (AKTUBHEIX YIJIeH, CHIIMKArenei, 11e0JTHTOB, XeMOCOPOEHTOB U Ip.).
DH3UKO-XUMHUYECKHE OCHOBBI a/ICOPOIIMOHHEBIX TIPOIECCOB: PABHOBECHE, KMHETHKA M THHAMUKA
ancopbuuu. MeTozel pereHepanuu aacopOeHToB. ANCOPOIMOHHAS OYMCTKA OTXOISIIMX Ta30B
OT OKCH/OB YIJIEpOJa, cephbl H aszora. Ilonyyenusa asora, kucmopona u ap. rasos. Pekyneparus

neTyuux pactBoputened. OcoOEHHOCTH TEXHOJOTHM M amIaparyphl

4.2. Copep:xanue pasje/ioB JHCIHILTHHBI

MponIeccoB.

ancopOITMOHHEIX

Monyan 2. XapakTepHCTHKA COBPEMEHHOI0 raJbBAHHYECKOro 060py10BaHHS.




O6mas  XapakTepHUCTHKAa  COBPEMEHHOTO  TallbBaHMHCCKOTO obopynoBaHus,
NPUMEHSEMOrO TIPH  NEKTPOOCAKICHHN METALIOB M CILIABOB. 3HaueHHe CIEHHAIBLHOTO
rabBAHHYECKOTO  OGOPYJOBAaHMS Ul 9KOJOTHYECKOH — 0e30macHOCTH, 3¢ PEeKTUBHOCTH
IIPOIECCOB HAHECEHHUs TaJlbBAHONOKPBITHH, €ro poik B pecypcoctepexenun. ObopynoBaHue
JUI  aBTOMATHYECKOTO MOJIEPXKAHHs YHCTOTHl M IIOCTOSHCTBA COCTaBa OJEKTPOIHTOB.
OGopynoBaHue A1 OUUCTKH H TOJICPIKAHUSA TUCTOTHI npoMbIBHO# Boabl. OGOpyIOBaHHE U
QUILTPAIMK DNEKTPOTMTOB C LENBIO YAAICHUS MEXaHMYECKHX npuMeceit M 3arpA3HEHHN
OpraHuYeCKUMH BEleCTBaMH. THIIE CHCTEM

Moayan 3. CoBpemennoe 000pya0BaHHe MJIsl 0THCTHBIX COOpPYIKEeHHI.

OGoOpyIOBaHHE [UIss OYHCTHBIX COOPYXKCHHH, MPHIOTOBICHHS M TPaHCHOPTHPOBKH
37EKTPOJMTOB M JIPYTHX TEXHOJOTHYECKHX sxunkocteil. OOopymoBaHue s pa3JeNCHHsA
JKHIKOCTeH C pasHOM IUIOTHOCTBIO (OUMCTKA BaHH OOe3NMpHUBAHUI OT Macia H
He()TerpoTyKTOB). YTOIBHBIE i HOHOOOMEHHBIE CHCTEMBI O4HCTKH BOJBL H CTOKOB. PeaxTtopsl-
HeHTpanu3aTopsl. BrinapHeie anmaparhl, HaCOCHO® obopynoBanue. THIbl ¥ KOHCTPYKIHH
XUMUYECKHX M XHMHYECKHX TepMETHYHBIX HAcOoCOB. BOUYKOBBIE HACOCHI. BriGop Hacocos.
dunprp-npecchl. Mx THibl 1 npuvenenue. Koanecuupyomue CHCTEMBI, CXeMBI X yCTaHOBKH H
conyTcTBytoiee obopynosanue. IlonnaBKOBbIE CKHMMEPEL CKMM JHCKH H CKHM-PEMHH.
CHCTeMBI CO «CIareTTHy HanonauteneM, Guasrpyromas cpena «Angel Hairy s yraneHus
Sn*" W3 2MEKTPONMTOB OJIOBSIHMPOBAHHMA M OCAXKICHMA CIUIABOB OJIOBA. JlabupHUHTHBIE
ceraparopsl Macja.

5. CAMOCTOSATEJBHASN PABOTA
YueGHOM NpOrpaMMol JHCLMIUMHBL «XHMHYECKas TEXHOJOTHS» MpelyCMOTpEHa
camocTosTebHas paboTa acnmupaHToB B 0o0beme 72 4acos. CamocTosTenpHas pabota

IIPOBOMTCS C LEBIO YTIyOIeH s 3HAHHH 110 TUCIMIUIMHE | IPe/lyCMaTpHBact:

Buipl caMOCTOSATEILHON paboThI:

1) B JOMAIIHUX YCJIOBHSX, B YATAILHOM 3alie OMOIMOTEKH, HA KOMIBIOTEpaX C NOCTYNOM K
Hazam JaHHBIX H pecypcaM MHTepHeT;

2) camocTosTeNnbHAs paboTa MOAKPEIUIACTCS y4eOHO-METOIMYECKIM H HH(POPMAIHOHHBIM
oGecIieyeHreM, BKIIOUYAIOIMM YUeOHUKH, yu4eGHO-METONHYECKHE MOCOOHs, KOHCIEKThI
JIeKIHit, yaeOHOe U HayyHOe TPOTPaMMHOE 00ECIIeUeHHE, PECYPChI WuTepHeT;

3) perymsipHyto mpopaGoTKy MPOHIEHHOrO Ha JICKLHSX yueOHOro MaTepuajia Mo paszienam
Kypca;

4) mozxroToBKy pedhepara [0 TeMaTHKe Kypca, IOArOTOBKY K Cla4e dK3aMeHa 110 Kypey;

5) TOceleHre OTPACIIEBBIX BBICTABOK, CEMHHAPOB, KOHQCPCHIMH PasidiHOTO YpPOBHA.

6. ®OHJI OIIEHOYHBIX CPEJACTB JJISI IPOBEJEHUS IMTPOMEKYTOYHOM

ATTECTAIIUM.
[IKkaja ONEeHHBAHAS YPOBHSI 3HAHHI, yMeHHIl H BJIa/leHHIl HA YK3aMeHe
Ounenka Kpurepuu oneHuBaHHA
3 ACIIMpaHT MPOAEMOHCTPUPOBAT C(HOPMHUPOBAHHBIC H CHCTCMATHICCKHUE 3HAHMA TIPH

oTBeTe Ha TeopeTHdeckuil Borpoc OGumera. [lokasanm OTIMYHEIC 3HAHMS B pamKax
ycBoeHHOro yueGHoro Marepuana. OTBeTHI Ha BCE MM OOJIBIIUHCTBO
JIOTIOJTHATEIBHBIX ~ BOIIPOCOB. ACIHPAaHT IIPaBHJIBHO  BBIIOJHUI  KOHTPOJIBHOC
sananue 6uera. [lokaszan ycreuHoe ¥ CHCTEMAaTHYECKoe NPUMeHeHHe IOy YECHHBIX




3HAHUN ¥ YMeHHii [IPH PEelIeHHH NPOQECCHOHATBHBIX 3a/1a1 B pamKax YCBOEHHOI'O
yyebHoro Matepuana. OTBETHNI Ha BCE MM GONBIIMHCTBO JIOTIOJHUTENBHBIX
BOIIPOCOB.

AcnupaHT NPOAEMOHCTPUPOBAI c(OpMHpOBAHHBIE, HO COACPIKAIIME OTACIHLHBIC
npoGenbl 3HaHUS IIPU  OTBETE HA TEOPETHUECKHH BOIIPOC ounera. Ilokasan
HEJOCTATOYHO YBEPEHHBIE 3HAHHS B paMKax YCBOCHHOIO yueGHOro Marepuala.
OtBeTH/li Ha OOJIBIIMHCTBO JAOMOTHHUTEIBHBIX BOMPOCOB. ACIHpaHT BBIMOJIHHI
KOHTpOJIbHOE 3aJaHue Ouiera ¢ He6oIpIIMMHE HeTouHOoCTAMH. [lokasanm B IEIIOM
yCIENHOe, HO COMPOBOK/AAIOMEECH OTACIPHBIMH onnOKaMH IPUMEHEHHE HABBIKOB
[TOTydYeHHBIX 3HAHMI ¥ yMeHHil Y PEIICHHH npod)ecCHOHAJIBHBIX 3a/1a4 B paMKax
YCBOEHHOr0 y4eOHOro MaTepHaia. OTeeTHs Ha OOJBIIMHCTBO JOIOJHHTEIBHBIX
BOIIPOCOB.

ACIIHPAHT MPOJEMOHCTPHPOBAJ HETOIHBIC 3HAHUS NPH OTBETE HA TEOPeTHUECKUN
BOIPOC OUIIETa C CYNIECTBEHHBIMH HETOTHOCTIMH. [Toxa3an HeyBepeHHbIE 3HAHHS B
paMKax yYCBOGHHOIO y4eOHOro Marepuaa. [Ipy OTBeTax Ha MIONOTHHTEIBHBIC
BOIIPOCHI GBLTO JIOMYIIEHO MHOTO HETOYHOCTEH. ACTIMPAHT BBIIOIHIT KOHTPOJIBHOE
sajiaHie OUIeTa ¢ CyIeCTBEHHBIMH HeTOYHOCTAMH. [oKasal B 1eoM yCIICIHOE, HO
He CHCTEMATHUYECKOE NMPHMEHEHHe TOJTy4CHHBIX 3HAHUHA W yMEHHMH MU PClICHHH
npodecCHOHANBHBIX 3a/1a4 B paMKaX yCBOCHHOTO yaebHoro Marepuana. [Ipu oTBeTax
Ha JOTIOIHHTETbHBIE BOIPOCH OBUIO IOIYIIEHO MHOTO HETOYHOCTEH .

Tlpu oTBeTe Ha TeopeTHueckuii BOmMpoc OuieTa acmupaHT MPOACMOHCTPHPOBAT
(parMeHTapHBIE 3HAHUSL I[IPH OTBETE HA teopetnyeckuii Bompoc OGunera. llpn
OTBETAaX Ha JOMOJIHUTEIBHBIE BOIPOCH! OBLIO JOIMYIIEHO MHOMKECTBO HENMpPaBHJILHBIX
oTBeTOB. IIpW  BBIIONHEHWM  KOHTPOJBHOrO  3alaHusd Ouimera  acIUpPaHT
NPOIEMOHCTPUPOBA YACTHYHO OCBOCHHOE YMEHHe W NPHMEHEHHe [OJy4CHHBIX
HABBIKOB MPH PEIIEHHH MPOPECCHOHAIBHBIX 3a7ad B paMKax yCBOCHHOTO y4eOHOTO
matepuana. [Ipp OTBeTax Ha [OTOJHUTEJIBHBIC BONPOCHL OBUIO  JONYIIEHO
MHOKECTBO  HerouHocTeil.  [IpH  OmEHKe  ypoBHS  COPMHPOBAHHOCTH
JUCIMIUIMHAPHBIX YACTEH KOMIETEHIHH B pamKaX BBIOOPOYHOTO KOHTPOJ MpH
claue 3aueTa M KAHAMIATCKOTO SK3aMeHA CYMTaeTCs, 4YTO IMOJydeHHas OICHKA
npoBepseMoll B OuieTe JUCHMILIMHAPHOH YacTH KOMICTCHIMH obo0maercst Ha BCe
JUICIMILIHHAPHbIE YACTH KOMIETEHIHH, (OPMHPYEMBIX B paMKaxX IaHHOH y4eOHOH
JACIIMILIMHEL

HaumenoBanue ®opMBbI H METObI
o OcHOBHBIE TOKA3ATEIH OUEHKH
MoJLyJaeii KOHTPOJISI H OlIeHKH
Mooyns 1 3naem: Ouenka 3a peepar
AncopOunoHHbIE - COBpPEMEHHBIE Hay4HBIE

MeTOoAbl OUYHMCTKH H
pasaesJiecHHs rasoB

JIOCTHIKEHHUs] W TIEPCHCKTHBHBIE HalpaBJICHH
paGoT B 00JAaCTH TEXHOJOTHH HEOPraHHYECKUX
BEINECTB;

OrneHKa 3a PK3aMeH

Mooyns 2 3uaem: Ouenka 3a pedepar
XapakTepHCTHKA - TEXHOJIOTHYECKHEe  IPOLEeCCHl B

COBPEMEHHOTO obmactn TECXHOJIOTHH HEOPraHUu4YCeCKHX OHGHI{a 3a DK3aMEH
rajibBAHHYECKOro | BEILCCTB;

00opya0BaHHSA Vmeem:

- HpOBOJlHTB aHaJI13 Hay4YHO-
TeXHUYeCKOW  JuTepaTypel B 00nacTd
TEXHOJIOTHH HEOPTraHUYECKHUX BEILICCTB,

- METOHOJIOTMYECKHMH  IOJXOJaMH,
obecreynBaloMMH  000CHOBAHHOE TPUHATHE




pemenuii pH pa3paboTke HOBBIX MATCPHAIOB
IS TEXHONIOTUH HEOPraHMIeCKHX BEIIECTB;

- MeTOJaMM KPUTHUYECKOTO aHauu3a H
OLIEHKH COBPEMEHHBIX Hay4HBIX JIOCTIOKEHHUH,
reHePUPOBAHKs HOBBIX HIEH TpH PeHICHHH
HCCNIEIOBATENNLCKUX M TPAKTHYECKHX 337134 B
obnacTu TEXHOJIOTHH HEeOpraHUYECKUX
BEILECTB;

Bnaoeem:

- wMeromamu paboTBl C  HAy4dHO-
TeXHHUECKOH, CIPABOYHOI JIHTEpaTypoil H
NIEKTPOHHO- OMOIMOTEYHBIMH PECYpCaMH 10
TEOPETUUECKHM M TEXHOJIOTHHYECKAM acleKTaM
TEXHOJOTHH HEOPraHUYECKUX BEIIECTB;

- METOMOJIOTHUECKHMH  TOIXOJaMH,
obecrmeynBaloMMA  000CHOBaHHOE IMPHHATHE
penIeHui mpu pa3paboTKe HOBBIX MaTCpHAIOB
IUTsl TEXHOJIOTHH HEOPraHMYEeCKHX BEIIECTB;

- MeTojaMM KpHTHYECKOTO aHaJIu3a H
OIIEHKM COBPEMEHHBIX HAaydJHBIX JOCTHKCHHH,
reHepUpOBAHUA HOBBIX HJEH NpH peLICHHH
HCCJIEIOBATENILCKAX M MIPAKTHYECKUX 337139 B

obmnacTy TEXHOJOIMH HEOPraHu4YeCKHuX

BEIECTB;
MonayJis 3. 3naem: Ouenka 3a pedepar
CoBpeMeHHOE - TeXHONOrMYecKHe  IpOoIeccel B
oGopynoBaHue Aas | 00IacTH TEXHOJIOTHH Heoprannueckux | OLEHKa 3a 9K3aMeH
OYHCTHBIX BEIIIECTB;
COOpYKEeHHI Ymeem:

- MPOBOJMTE ~ AHAIM3  HAy4HO-
TexHMueckoil  JjuTeparypsl B 00nactH
TeXHOJIOTHHM HEOPraHWYECKUX BEIIECTB,

- METOMOJIOTHYECKHMH  IOIXOJaMH,
00ecreuuBatoMMiH  000CHOBAHHOE TIPHHATHC
pemeHuit IpH pa3paboTKe HOBBIX MATEpPHAIOB
JUISL TEXHOJIOTHHM HEOPraHHYECKUX BEIIECTB,

- MeTOoJaMH KPHTHUECKOrO aHanusa H
OIEHKH COBPEMEHHBIX HayYHBIX JOCTHIKCHHI,
reHepUpOBaHKsl HOBBIX HJCH IPH PELICHUH
HCCIeM0BaTeIbCKHX | HpaKTH‘-IeCKI/IX 3aJa4y B
obacTu TEXHOJIOTHH HeopraHqucxux
BEIIECTB;

Bnaoeem:

- Merogamu  paboTel €  HAy4HO-
TeXHUYECKOM, CHOpPaBOUHON JUTEpaTypod H
9NIEKTPOHHO- OMOIMOTEUHBIMU peCypcaMu II0
TEOPETUYECKHM M TEXHOJIOTHYECKUM acCleKTaM
ANMEKTPOXUMHICCKHX IIpoueccoB H 3alHUTHI
TeXHOJOTUH HEOPraHHYECKUX BEIICCTB,

- ImoJaxoaJamMH, obecneunBalOITHMH
000CHOBAHHOE  IIPUHATHE  PEIICHHH  IpH
pa3paboTke HOBBIX MaTepuaioB JUISt




TEXHOJIOTHH HEOPraHUYECKUX BEIIECTB;

- METOJaMH KPHTHYECKOTO aHaIu3a ’
OIIEHKH COBPEMEHHBIX HAyUYHBIX JOCTHIKECHHUH,
reHepUpOBAHMS HOBBIX HJEH [IPH pPEIICHHH
HCCIeI0BATEIbCKHX W MPAKTHYECKUX 3a1ad B
obnactu TEXHOJIOTUH HEOpraHU4YeCKuX
BEILECTB;

7. TEKYIIIUI KOHTPOJIb U IPOMEKYTOYHASI ATTECTALIAS
Texyumii KOHTPOJIb [0 AMCHUIUIMHE «XHMHYECKas TEXHOJOTUS» OCYILICCTBIACTCA B bopme
cobeceIoBAHMS MO0 TEMaTHKE Kypca, OLEHHMBAETCs apryMEHTHPOBAHHOCThL IMO3HIHH, HIMPOTA
UCIIOIb3YEMBIX TEOPETHUECKHX 3HAHHH.

[IpoMexyTouHasi aTTecTalis Mo AUCUMIUIMHE «TeXHOJOTHs HEOPraHMYECKHX  BEIIECTBY
mpoBomHTCA B (opMe SK3aMeHa, MPeIyCMaTpHBAIONIEro OTBEThl Ha KOHTPONIBHBIC BOIPOCDHI
(9K3aMEHAIMOHHBI OHJIET COCTOHT M3 2 BOINPOCOB, OTHOCAIIMXCS K PasIMYHBIM PasieiaM
JUCITUILTHHBI).

[TpuMep 5K3aMeHAIMOHHEIX OUIICTOB!

HK3AMEHALIMIOHHBI BUJIET Ne 1

1. OCHOBHbIE YPaBHEHHUS, IPUMEHSEMBIE [UT pacyeTa afcopOLHOHHOrO PaBHOBECHS ra3oB
Ha ajicopbenTax pa3aH4yHOro THIa

2. IlpuHumNB BEIGOpa HEPACTBOPHMBIX AHOIOB IS ANIEKTPOXHMHUYECKHX TIPOLECCOB.
[TpuMeps! TPOLECCOB.

DK3AMEHALIMOHHBIA BUJIET Ne 2

1. VrnepomHble aacopGeHThl, UX CBOICTBA H MPEMEP MPOLECCOB aACOPOLHOHHOH OUHCTKH
HJTH pa3feieHus Ta30BbIX H XKUIKHX Cpell
2. TIpuHIWMIEI BEIOOpA paCTBOPUMBIX @HOJOB JJISL QJIEKTPOXUMHYCCKUX IIPOLECCOB.
[Tpumeps! IpoIECccoB.
PesynbpraTel  cpaud  OK3aMeHA  OLEHMBAKOTCs MO IIKaIe  «OTJIMYHO»,  «XOpOIIO»,
«YIIOBJIETBOPHTENBLHO», «HEYIOBJICTBOPHTEIBHO». JIMCLMILIMHA CUMTAETCS OCBOCHHOH, €CIH
00YYAOIUHACS [OTYYHIT OLEHKY «OTIHYHOY, «XOPOLIO», «yIOBICTBOPUTEIBHOY.

8. OLIEHOYHBIE CPEJACTBA JIJIsI KOHTPOJISI OCBOEHUSA JTUCIUTIIMHbBI

8.1. IlpumepHble TeMbl pedepaToB

1. CoBpeMeHHbBIE TEHIEHIMH B KOHCTPYUPOBAaHHH TaJlbBAaHUUECKOro 000pynoBaHHs
I TIPOLECCOB JJIEKTPOXHUMHYECCKOI'O H XHUMHYCCKOI0 HUKC/ITHPOBAHH .

2. CoBpeMeHHEIe TeHAEHIIMU B KOHCTPYHPOBAaHHH IajbBAHMIECKOIO obopynoBaHus
IUTS TIPOLIECCOB JIEKTPOXHMHUYECKOTO H XHMHYECKOT0 METHEHHUS.

3. CoBpeMeHHbIE TEHIEHLHH OYMCTKH [POMBIIUICHHBIX CTOKOB, PCICHEpAlUH H
pEKyIepaluy TeXHOJOTHIECKHX PaCTBOPOB ICKTPOXUMHUYECKHUX IPOU3BO/ICTB.

4. COBpEMEHHBIE TEHJCHLUMH B KOHCTPYMPOBAHHMH CICIHAJIBHBIX JTUHAN 1718

HaHECCHH A HOKpBITHf{ Ha le4YyaTHLIC MJIATHI.

5. [TpuMepsl  JIOKAJIHHON OYHCTKH I[IPOMBIIIIEHHBIX CTOKOB TallbBAHHYECKHX
IIPOM3BO/ICTB.




6. [IpuMepsl  COBPEMEHHOIO  IKONOTHHECKH Ge301acHoro  rajbBaHM4YCCKOro
IIPOU3BOJCTBA.

7 [anbBaHrYecKoe 060py10BaHHE B IPOM3BOJICTBE IOJIOrPaMM.

8. IabBaHHYECKOE 000PYI0BAHHE B TPOU3BOJCTBE HHTEIPATLHBIX MHKPOCXEM.

9. [annBapuyeckoe o0OpymOBaHHe B  MPOM3BOACTBE  TECUATHBIX miar 1o
cyOTpaKTHBHOH TEXHOJIOTHH.

10. Tanppanmyeckoe  00OpYIOBAaHHE B IPOM3BOJACTBE  IIPOBOJIOKH  C
(eppoOMarHUTHBIMH CIIOSAMH.

11. TanpBanudeckoe oOOpynoOBaHHE B TPOHU3BOACTBE OLIMHKOBAaHHOI'O CTAJIbHOTO
JIMCTA JUTS IITAMIIOBKH KOPIIYCOB aBTOMOOHIICH.

12. TanbBanuueckoe 00OpYHIOBAHHE B IPOM3BOJICTBE KPETICHKA.

13. Tamspanmueckoe oOopynoBaHue B TPOH3BOACTBC MHKPO3IEKTPOHHBIX
KOMIIOHEHTOB.

14.  Hepaspymarouuii KOHTPOJIb ralbBaHHICCKAX IIOKPBITHH.

15.  AmnmaparHble QH3HKO-XMMHYECKHE CPEACTBA aHAIH3A 9JIEKTPOJIMTOB.

16.  AnmapaTypa Ul aBTOMATHIECKOH KOPPEKTHPOBKH 3IIEKTPOITHTOB.

17. OUIBTP-NPECCH B ralbBAHOTCXHUKE.

18.  OGOpyIOBAaHHE JUIS OYHCTHBIX COOPYIKEHHH ranbBaHUIECKIX LIEXOB.

19. HacocHoe 000py10BaHKe rajIbBAHHYCCKUX HEXOB.

20.  MeTo/b! annapaTypHOro OTAEICHUs Macya 0T paCTBOPOB 00e3KUpPUBAHHS.

21.  Dxojordueckue NpobieMbl IPOM3BO/CTBA NEYATHDIX MIAT M IIyTH HX pelIeHMs.
22.  DIEKTPOXUMHYECKHE TEXHOJIOTMH OYHCTKH CTOUHBIX BOX (Teopus, NpaKTHKa H
[PUMEHEHHE).

23.  DiexTpodIOTAHOHHEIE TEXHOJIOTHH O4MCTKH CTOUHBIX BOJ (Teopus, NpaKTUKa
[PUMEHEHHE).

24.  Perenepanus, yTHim3aimsa u 00e3BPEKHBAHME XPOMCOACPIHALIIX pacTBOpOB H
JNEKTPOIUTOB. A
25.  DXKEKTOPHBIE CUCTEMBI IIEpeMEIIBAHMA.

8.2. Bonpockl 1151 HTOr0BOT0 KOHTPOJISI 0CBOEHMS! TNCIHILIHHE] (aK3amMeny)

| THOB TeILIOOGMEHHMKOB /TS TaTbBAHMYECKHX BaHH. VX KOHCTPYKIMOHHEIC MATEPHATIbI.
Cxema BKIIOUGHHS] B CHCTEMY YIPABICHHS TEMIEpATypoi raJbBaHUYECKOH BaHHBL
KOMILIEKT CHCTEMb] HAIPEBa B CITyuae [IPHMEHEHHs TeII00OMEHHAKOB.

2. KoucTpykius JTHHMEA JUIsE HAaHECEHHUS MOKpBLITHM Ha I[POBOJIOKY IIPH H3TOTOBJICHHH
xabesell 1 KOHTAKTOB.

3. O6mas XxapakTepHCTHKa COBPEMEHHOTO rajbBaHHIeCKOro o6opymoBaHMs, TPUMEHSIEMOTO
TIPHU 3JIEKTPOOCAKIEHNH METAILIOB U CILIABOB.

4. HazoBuTe o067acTb NpHMEHEHHA H OOBCHHTE CYIIHOCTDH HOHOOOMEHHOH OYHCTKHU
CTOYHBIX BOJL.

5. QObjcHMTE CTagMd OYMCTKM CTOYHBIX BOA JKHIKOCTHOH SKCTpakiuei. YKaKuTe
TpeGOBaHMs, IPEABABIACMBIE K OKCTPATCHTY.

6. PaccMOTpUTEe OCHOBBI MeMOpaHHBIX METOIOB yHAlCHHS npuMeceit M3 CTOYHBIX BOZL.
Vxaxurte 001acTh UX IPHMEHEHHA.

7. Yem OTIHYAIOTCS MPOLECCH (PUIBTPOBAHHMSA B MEMOPaHHOTO pasaeneHus’?



8.

9.

10.
11.
12.
13,
14.

15.
16.

17.

18.
19,

20.
21
22.

23.

24,
25.

26.

27
28.

29.
30.
31.
32
3%
34.

39%
36.

3.
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PaccMOTpPHTE CXEMBI OUMCTKH CTOUHBIX BOJ Y/IbTpaduibTpanyei u 00paTHBIM 0CMOCOM.
B uéM 3aKJII0UaeTCs CYIIHOCT [IPOLECCa OYHCTKH CTOUHBIX BOA?

I[IpuBemuTe KIacCHHUKALMIO HTEKTPOXUMUYECKHX METO/IOB OUMCTKH CTOYHBIX BOLL.
HazoBuTe OCHOBHBIE JOCTOMHCTBA H HEJAOCTATKH DJIEKTPOXMMHYECKHX METOIOB OMHCTKH
CTOYHBIX BOJI [10 CPABHEHHIO ¢ XHMHYCCKHMH METOJaMH.

PaccMOTpHTE CYIIHOCTH IPOLECCOB OYHCTKA CTOYHBIX BOJ OKHCICHHEM H HA30BHTC
HauboJ/1ee PacpoCTPaHEHHBIE OKHCIUTENH, HX JIOCTOMHCTBA H HEOCTATKH.

PaccMOTpHTE CYLIHOCTB IIPOIECCOB OUMCTKH CTOYHBIX BOJ BOCCTAHOB/ICHHEM H HA30BUTE
HanboJsIee pacipoCTpaHEHHbIE BOCCTAHOBUTENH, HX JTOCTOMHCTBA U HEAOCTATKH.
Ha30BUTEe CTAiMM OUKMCTKH CTOYHBIX BOJ Koaryjsiueil W (QIOKyIsAlHed W OCHOBHOE
oBopyioBaHHE ISl IPOBEAEHHS ITHX [IPOLECCOB.

JlaifTe XapaKTepHUCTUKY CIIOCOO0B (IIOTALIMH M HA30BUTE 00IACTH MX IPUMEHEHHUS.
ABCOTIOTHOE M OTHOCHTEILHOE BJIAr0COAECPKAHHE Ta30B: ONPE/IC/ICHAA H €IHHHIBI
H3MEpPEHHSI.

AnicopOeHTBI, IPUMEHSEMBIE B IIPOLIECCaxX OCYIIKH ra3os.

TexHOJIOrHYecKHe CBOMCTBA NPOMBIILTIEHHBIX aJICOPOEHTOB-OCY IIUTENeH.

V3MeHeHHs! KOHIEHTPAIMH Ta3a ¥ aKTHBHOCTH aJcopOeHTa B HaYalbHOH CTaliy
nporecca OCyIIKH (IIPOLEce ¢ TePMONPOLYBOYHOMN pereHeparuei agcopOeHTa).
MMHTanus MUKIJIOB POIIEcca Mo U30TepMe aIcopOLHH.

Crenens ocymky. OT Uero 3aBMCHT CTeNleHb OCYLIKH ra3a B pouecce TSA?

OCHOBHBIE KOHCTPYKLIUH aCOPOEPOB VIS MPOIIECCOB OCYIIKH Ia30B

[{MKIorpaMma U cxema JIByXaacopOepHOH YCTaHOBKH OCYIIKH ra3oB ¢
TEPMOIIPOAYBOYHOM pereHeparuen.

[lMKIorpaMMa i BApHAHTBI CXEM TpexancopOepHOil YCTAHOBKH OCYLIKH ra3oB C
TEPMOIIPOIYBOUHO} pereHeparueii. JIocTOMHCTBA U HEJOCTATKH Ka)0T0 BapHaHTa
CXEMBI.

O6nacTh IPUMEHEHHs TPOLIECCOB C TEPMOIIPO/IYBOYHOI pereHepanueii ancopbenra.
KoncTpykius ancopOepoB B IIporieccax ¢ TEPMONPOYBOYHOI pereHepanuen
ajicopbenTa.

BJ10K OArOTOBKH ra3a K OCyIIKe: HazHayeHHe O0Ka, OpraHu3aius, OCHOBHOE
obopyloBaHHE.

HasHaueHHe cXeM C 3aKpbIThIM LIUKIIOM pEereHepaltH.

I[IpuHIMOIHATBHAS CXeMa [[BYXaACcOpOepHOro IpoIecca OCYLIKA BO3yXa ¢ HarpeBHOM
pereHepanueii agcopOenTa.

Crenens ocymku. OT 4ero 3aBUCHUT CTENIEHb OCYLIKH rasa B mporecce TSA?

PacyeT yCTaHOBKH OCYIIKH IPUPOAHOTO ra3a. CTpyKTypa TemnoBbix OanaHcos.

CrapeHue U Je3aKTHBALUA aICOPOCHTOB.

Crapenue azcopOeHTa 1 BHIOOP XapaKTepPUCTHK a1cOpPOLMOHHOTO LUKIIA.

YCI0BHs OCYLIECTBHMOCTH [IPOLECCOB ¢ Ge3HarpeBHO#H perenepanueii ancopOenTa.
IlukaorpaMma  ajJcopOIMOHHOrO — Ipolecca OCYLIKH —BO3AyXa c  Oe3HarpeBHOH
perenepanueii agcopOenra.

L{ukorpaMma 1 cxema Ge3HarpeBHOM yCTaHOBKH OCYNIKH BO3ayXa 110 CKapeTpoMy.
PacrpeneneHus KOHIEHTpaluii agcopdara B Oe3HarpeBHOM IPOLIECCE OCYILIKH rasa 1o
CkapcrpoMy.

AncopburonHoe paszenenue Bozayxa. [Ipamensemele ancopOeHThI.
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38. [lonyuenue KHUCIOpona TyTeM pasjeieHHs BO3AyXa a/ICOPOLIMOHHBIM ~ METOJIOM:

[UKJIOTpaMmMa 1 cxeMa.

39. [TosyueHue a30Ta IIyTeM pa3eIeHHs BO3AyXa a/1IcOPOLIMOHHBIM METOIOM.
40. OCHOBHbBIE TEXHOJOTHUECKHE U annaparypHble 0COOCHHOCTH MPOLECCOB a7IcOpOLIMOHHOTO

paszienieHus BO3IyXa.

9 YYEBHO-METOJIUYECKOE OBECIHIEUEHHE JTUCIHATIJIMHBI
9.1. PexoMeHayeMasi JIHTEPaTypa

OcHoBHas quUTEpaTYpa:

1.

Kyrenos A.M., bonnapesa T.J1., bepenrapret M.T". O6mias XuMHUECKas TEXHOJIOTH.
M.: UKI] «Axagemkuura», 2005.

Tam6Gypr 0. [I., 3anrapu Jx. Teopus 1 NpaKkTHKA 3IEKTPOOCANACHHA METaJUJIOB; IIEp. €
aurt. M.: BUHOM. JlaGopaTopus 3Hanuii, 2016. 438 c.

Komuccapos F0.A., Topnee JI.C., Benr JLIL [Ipolecchl M anmaparbl XAMHYECKOH
rexnaonoruu, M.: Xumus, 2011. 1230 ¢.

Psiounkos B.E. CoBpemennas Bojonoaroroska. M.: JleJln nmoc, 2013. 680 c.

JlecsToB A.B., Bapanos A.E., bapanos E.A, Kakypkun H.I1., Kaszanmesa H.H., Acees
A.B.. OIOBIT MCIIONB30BAHUS MEeMOpaHHBIX TEXHOJOIHH Ul OYHCTKH H ONpPECHEHHA
popL. [Tox pex. akaz. A.C. Koporeesa. M.: Xumus, 2008. 240 c.

Menenonos B. B. Beenenne B pU3HIECKYIO XUMHIO HOPMUPOBAHUA CYIPaMOJIEKyIIPHOI
CTPYKTYpBI afcopOeHTOB M KaTaIu3aTopoB. Hosocubupck: Uszn-so CO PAH, 2002. 414
c.

Anexuna M.B. MeTaiopranu4eckKiue KapKacHble CTPYKTYPBI U1 OYUCTKH H pa3liC/ICHHA
ra3oBbIX cpel: yueOHoe mocodue / M.b. Anexuna. M.:PXTYV um. JI.U. Menjeneesa,
2018. 76 c.

JlonoHUTEILHAS TUTEPATYpa

1

O6opyIOBAHUE U OCHOBBI IIPOSKTHPOBAHMUS 3/IEKTPOXUMUYECKHIX TPOH3BOICTE [Teker] :
meron. mocobue/ Cocr.: B.T. Hoeukos, C.C. Burorpamos. M.: PXTY um. ..
Menneneesa, 2004. 48 c.

Bunorpanos C.C. Dxonorudecku Oe3omacHOe TrajbBaHAYECKOE MPOM3BOJICTBO. M.:
I'no6yc, 2002. 352 c.

[lanTteneer A.A., Ps6uuxo B.E., Xopyxuir O.B., T'pomo C.JL, Cumopos AP..
TexXHOIOrHH MeMOPaHHOTO pazieNieH sl B MPOMBILIIEHHOH BOMOMOArOTOBKe. M.: Hellu
noc, 2012, 429 c.

Kparkuii crpaBOUHHMK (HU3HKO-XHUMHYECKUX BETHYMH /Tlon pen. A.A. Panens u A.M.
ITonomapesoii - JI.: Xumus, 1983. 232 c.

Bukropos M.W. I'paduueckue pacyeTsl B TEXHOJIOTHH HEOPraHMYECKHX BCIICCTB. - JL
Xumust, 1972. 462 c.

9.2. Cpencrsa ofecreueHust 0CBOCHHS JHCUHIIIHHbI

Jlng  peanusanud  yyeOHOH mporpamMMbl  IIOJTOTOBJIEHBI  CICAYIOHIHME  CPEACTBA

obecrieyeHHUsI OCBOSHHA JUCLIUIIIIHHDBL

¢ KOMITBIOTEpHEIE Mpe3eHTaL|H ekt B PowerPoint;
* KOMILIEKT KOHTPOJIbHBIX 3aJaHUH} JUIS HTOTOBOTO KOHTPOJIsSi OCBOCHHS TMCIHIIIHHEL.
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Jlist OCBOEHMSI IMCIMMIUIMHBI aCTIAPaHTBI JOJDKHBI HCIIONB30BAaTh MH(OPMAI[HOHHBIE H
uH(bOPMAIHOHHO-00pa30BaTebHbIE PECYPCEI CIIEyIOMIHX IIOPTAJIOB U CAMTOB!

1. Cucrema (emepalbHBIX 00pa3oBaTE/bHBIX MOPTAIOB. CucreMa OTKpPBHITOro 00pasoBaHHA.
Koncantuurossii nentp MOC 00 PO [DnexTpoHHsli pecypc] — Pexum poctyma:
http://www.openet.ru (zaTa oOpalieHus: 11.12. 2015},

2. VIHhOpMALKOHHO-KOMMYHHKAIMOHHBIC TEXHOJIOTHH B o6paszosanui. Cucrema QenepanbHbIX
oOpaszoBaTeNpHBIX  [IOPTAIOB [DnexTpOHHBIH pecypc] — Pexum  mocryma:
http://www.ict.edu.ru/ (nara obpaleHus: 11.12.2015).

3. HVudopmamuonHas cucTeMa «EauHOE OKHO JIOCTYNa K 00pa3oBaTeIbHBIM pecypcamy. URL:
http://window.edu.ru/ (nara obpamenust: 11.12.2015).

4. ®IIIO: coorserctBue Tpeboparmam PI'OC [DnexTponHslt pecype] — PexuM jpoctyna:
http:/ fepo.i-exam.ru // (nata oGpameHus: 11.12.2015).

10. MATEPUAJIBHO-TEXHUYECKAS BA3A, NH®OPMALIMOHHBIE
TEXHOJIOI'UH, IPOT'PAMMHOE OBECIEYEHUE 1 HH®OPMAIIMOHHBIE
CIIPABOYHBIE CUCTEMbI

BecriarHble o(HIHaTBHEIE OTKPBITEIE PeCYpehl MIHTEpHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6beunsieT Gonee 10000 HaydHBIX XKYpHAIIOB 110 pa3IHYHBIM OTPAcyIsAM 3HAHHH (oxomo
2 MHJUIHOHOB cTateii) u3l34 crpan Mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B Gase pasmemeno Gonee 3000 KHHT 110 pas3IMIHBIM OTPACIAM 3HAHHI, MPeIOCTaBIeHHbIX 122
HAyYHBIMH U3/1aTe/IbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

Basa nanubIX BKIrouaer Gonee 300 peleH3UpYEMBIX XKypPHAJIOB IO OUOMEeIUIIUHE, MEIHLIMHE U
ecTeCTBEHHBIM HayKaM. Bce cTaTh, pasMelieHHble B 0a3e, HaXOMITCS B ¢BOOOIHOM JOCTYIIE.

4. DexTpoHHBI pecypc arXiv https://arxiv.org/

Kpynueifum GecrlaTHbIH apXUB 3JEKTPOHHBIX HAydHBIX ny6nukaumit o pasuenam (GUsHKH,
MaTeMaTuKd, HH(GOPMATHKU, MEXAHWKH, aCTPOHOMHH H Guonornu. VMeercs MOAPOOHBIH
TeMATHUYECKHH KATAIOT ¥ BO3MOMKHOCTD TIOMCKA CTaTeil 0 MHOXKECTBY KPHTEPHEB.

5. Komrexuus sxcypraaios MDPI AG http://www.mdpi.com/

MHOTOUCIMIUIHHAPHBI  LM(POBOH  M3IATENBCKUE PECYpe, SBIACTCA rmathopMon It
pPELIEH3UPYEMbIX HAYUHBIX JKyPHAJOB OTKPBITOTO AOCTYIa, maparommxcs MDPI AG (basens,
IlIpeiinapus). M3narenscTBo BbimyckaeT Gonee 120 pa3sHOOOPAa3HBIX JJEKTPOHHBIX JKYPHAIIOB,
HAXOJSALIMXCA B OTKPEITOM JOCTYTIE.

6. VI31aTenbeTBO ¢ OTKpBITEIM Aoctyrom InTech

http://www.intechopen.com/

Ilepsoe u KpynHeilee B MHpe H3/aTeNBCTBO, nMyOIUKYIOIIee KHUTH B OTKPBITOM JOCTYIIC,
okono 2500 HayunbIx H37aHuil. OCHOBHas TEMATH4CCKas HAIpPABICHHOCTE - ¢dusHuecKue H
TeXHHYECKHe HAyKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O HKU3HH.

7. Basa JaHHbIX XuMuUecknx coeaunennii ChemSpider

http://www.chemspider.com/

ChemSpider — 310 GecruiaTHas XuMudeckas 6a3a JaHHBIX, IPEIOCTABIIAIOLIA OBICTPBINH J1OCTYI
x Gornee ueM 28 MHJLIMOHAM CTPYKTYp, CBOWCTB M COOTBETCTBEHHOH urdopmanuu. Pecypc
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NpUHAINIEKAT KOpONeBCKOMY XMMHYCCKOMY oGuectBy BemuxoGpurannu (Royal Society of
Chemistry).

9. US Patent and Trademark Office (USPTO)

http://www.uspto.gov/

BeoMCTBO 1O IATEHTaM M TOBAPHBIM 3HAKAM CIIIA (USPTO) mpenocTaBis€T cBOOOTHBIA
JIOCTYI K aMEPUKAHCKUM IaTeHTaM, ony6muKoBaHHBIM ¢ 1976 T. 110 HACTOALIEE BPEMSL.

10. Espacenet - European Patent Office (EPO)

http://worldwide.espacenet.com/

[TatenTs! (GO MaTeHTHBIE 3asiBKH) Ooiee 50 HANMOHAIBHBLIX W HECKOJIBKHUX MEXKIYHAPOIAHBIX
[aTeHTHBIX OIOPO, B TOM UYMCIIC MOJIHBIC TEKCTHI MATCHTOB CIIA, Poccun, ®panuuy, SAnoHnn 1
ap.

11. ®enepanbHbId HHCTHTYT IPOMBILLICHHOH COOCTBEHHOCTH (OUTIC)
http://www]1.fips.ru/wps/wem/ connect/content_ru/ru

Hudopmamuonnsie pecypest @UTC cobomoro AocTyna:

- DnexTponHbIe Gromterenn. M3obperenust. [1one3HbIE MOJCITH.

- OTKpHITBIE PEECTPEI POCCHICKHX H300PEeTeHUH 1 3asBOK HA n300peTeHus.

- Pedeparbl pocCHIICKHMX NATEHTHBIX TOKYMEHTOB 34 1994-2016 rr.

- TlonHble TEKCTHl POCCHIICKHX TIATEHTHBIX JIOKYMEHTOB U3 IIOCIIEIHETO O(HUIHATBHOTO
OroJUIeTEH

12. Hayusas snextpoHHasi GuGuorexa eLibrary.ru http://elibrary.ru

11. METOJUYECKUE YKA3ZAHUS A ACIIUPAHTOB

MeToaM4yecKHe PEKOMEHJALMH IO  OpraHH3anHuH yueOHOII pabOTBI ~ acIHpaHTa
HATPABJIEHb! HA MOBBIIEHHE P(PEKTHBHOCTH €ro AyZUTOPHOM U CaMOCTOATENLHOH paboThI MO
Kypcy.

ITpu U3yueHHH TUCIMILIMHBI aCIIMPaHTaM

11e71eco06Pa3HO BBIOIHATD CJIEIYIOIINE PEKOMEH/ALHIH:

1. Vi3yuenue yueGHOM TUCIHILIMHBL J0JDKHO BECTUCH CHCTEMATHHICCKH.

2. Ilocne w3ydeHWsl Kakoro-iubo paszena o yyeOHHUKY MM KOHCIEKTHBIM MaTepHazaM
PEKOMEH/IyeTCsl 110 TaMATH BOCIPOM3BECTH OCHOBHBIC TCPMUHBL, OIIpEEIeH s, TOHITHUS
pasjena.

3. Bcs TeMarHka BOIPOCOB, M3yYaeMBIX CaMOCTOSTENLHO, 33/1aeTCsl NMPEoaBaTe/IeM. Nm xe
JAlOTCS MCTOYHMKM (B TIEPBYXO OdYepejb BHOBb H3[AaHHBIC B NEePUOIMYECKOl Hay4YHOM
nuTeparype) 1t Gosiee IeTanbHOro MOHHMaHHUs BONPOCOB, 03BYICHHBIX Ha JIEKIHH.

4, K BBIIONHEHMIO NPAKTHYECKUX 3aJaHHii MPUCTYNaTh I0CKe CaMOCTOATENBHOM paboTEl 10
U3YUYCHHIO TEOPETUYUYCCKHX BOITPOCOB.

Cpox cpaun pedepara, U €ro 3aluMTa Ha  [PE3CHTAUHH yCTaHaBIUBAIOTCS
[IpernoaBaTeeM.

Pedepar npezncraBisercsa B BHAC [OSICHHTEIbHON 3anucKH, O(opMIsSEMOH NeYaTHBIM
criocoGoM Ha OIHOM cTopoHe nucrta Genmod Gymarn (opmata A4 uepe3 nonropa MHTEpBaa
wpudrom Times New Roman (Cyr) pasmepom 14 pt. (B pame ciydaeB JONMYCKAETCS
HCIIONB30BaTh Keryib 12, HO He MeHee). TeKCT cieiyer nedararb, cobmrojias CIEayIOLHe
pazMmepsl mojieii: mpapoe — 10 MM, BepXHEE U HIKHEE — 20 mm, neBoe — 30 mm. OtcTyn ab3ana 1
cM (kpacHas ctpoka). Pasjenst pedepara u JJUTIOCTPAIIMOHHBI MaTepHan ohopmisercs
cortacuo TOCT 7.32-2001. Cnucok IuTepaTypHBIX HCTOYHHKOB JOJDKEH COACPHKATh CBEACHUS
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O COBPEMEHHOH HaydyHOH JIHMTEpaType, HUCIOJIb30BAHHOH INPH COCTABIEHHH CaMOCTOSTEIBHOH
KOHTPOJIHpYeMoii paboTsl H OBITH oopmiier cornacuo 'OCT P 7.0.5.-2008

12. ObOPYIOBAHHUE, HEOBXO/JIUMOE B OBPA30BATEJIbBHOM ITPOILIECCE.
AO «'HUHUXTDOC» pacnonaraer MaTepHalbHO-TeXHHUYECKOH 0a3oi, obecrneuynBaromei
NPOBEJCHHE BCEX BHJIOB TEOPETHYECKOH M IPAKTHYECKOH IMOATOTOBKH, NPEAYyCMOTPEHHBIX
y4eOHBIM IIJIaHOM, a TakXkKe 3(p(EeKTHBHOE BLINOMHEHNE AUCCEPTALIMOHHON padoTEl. AYAHTOPHH
ISl TpOBENEHWsI JIEKIWH, OCHalleHbl o0opydoBaHHEM [ JEMOHCTpAlWH  CJaiiJIoB
KOMIBIOTEPHBIX npe3enTanuii. Komneiorepsl AO « THUUXTIO0C» oO6beMHEeHBl B TOKAIBbHYIO
CeTb C BBIXOAOM B MHTepHET M C BO3MOMHOCTBIO JOCTYNa K HaydyHbIM 0a3aM JaHHBIX H
ANEKTPOHHBIM Oubinorekam. Mimeerca HayuHo-TexHu4eckas oubnuorexa.

12.1. KomnbloTepbl, HHGOPMAUMOHHO-TEJIEKOMMYHHKAUHOHHbIE CETH, ANNAPATHO-
NporpaMMHbIe W ayAHoBU3ya/lbHble cpeacTBa. KommbioTepbl, HH(pOpMaMOHHO-
TEJIEKOMMYHHKAIMOHHEIE CETH, allapaTHO-NPOrpaMMHBIE W ayJMOBHM3YaJIbHBIE CpEIACTBA:
NepcoHANIbHBIE KOMITBIOTEPHI, YKOMIUIEKTOBaHHBIE npourpeiBaresMia CD u DVD, npuatepaMu
U NPOrpaMMHBIMH CPEJICTBAMH; IPOEKTOPHl W 3KpaHbl, IH(PPOBBIE KaMephl, KOMHPOBAILHEIE
annaparsl; JOKaJbHas CEThb C BBIX0A0M B MHTepHerT.

12.2. IleyaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTeIbHbIe H HHPOPMAIIMOHHBIE PecypChl
ONeKTpOHHBIE  00pa3oBaTENbHBIE PECYpPCHI:  3JIEKTPOHHBIE [PE3CHTAIlMM K  paszelaM
JIEKIIHOHHOTO Kypca; yueOHO-MeToIn4YecKHe pa3paboTKH B SJIEKTPOHHOM BHJIE.

Pabowyas mporpaMma JMCHUUIUIMHBI COCTaBlieHa B  COOTBETCTBHH C  (eaepaJbHBIMH
roCyJJapCTBEHHBIMH TpPeOOBAHUAMM, YTBEP)KICHHBIMH IIpUKa3oM MHHUCTEPCTBA HAYKH H
Boiciiero obpasoBanus Poccuiickoit ®enepauun ot 20 oktsidps 2021 r. Ne 951c¢ yuerom
HAay4HOH crelHaJbHOCTH 2.6.7. XuUMHYecKas TEXHOJIOTHSI.



