


1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Iesbto 0CBOCHMSI JUCLUILUIMHBI ABIsIETC (OPMUPOBAHUE CIEAYIOIIUX KOMIIETEHLINH:

I1IK-1. CnocobeH miaHupoBaTh pabOTy M BHIOMpPATh aJCKBAaTHBIE METObI PELICHUS
HAY4YHO-UCCIIEJOBATEIbCKUX W/WIM IPOU3BOJICTBEHHBIX 3a/la4 B BbIOPaHHOW 00JacTH XHUMUH,
XUMHUYECKON TEXHOJIOTUU WM CMEXHBIX C XUMHUEH HayKax.

I1K-3. CniocobeH K perieHuto npodeccuoHanbHbIX IPOU3BOJICTBEHHBIX 3a/1a4.

Pe3ynbraramMy 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETCHIINH:

NIIK-1.1. Pa3pabarbiBaeT CTpaTerui0 HAy4YHbIX MCCIEJOBAHUMN, COCTABIAET OOIINI TUIaH
U JIeTajJbHbIC IUIAaHbI OTACIBHBIX CTalNN.

NIIK-1.2. Beibupaer s5KCEpUMEHTAIbHBIE H PACUETHO-TEOPETUUECKHUE METOIBI PELICHHUS
IIOCTaBJICHHOW 3aJjau, UCIIOJIb3Ysl NOCTH)KEHUS COBPEMEHHONW XMUMHUYECKOM HAYKH, U UCXOAS U3
UMEIOIINXCS, MaTePUAIbHBIX, HHPOPMALMOHHBIX U BPEMEHHBIX PECYPCOB.

NIIK-1.3. Hcnomp3yeT coBpeMeHHOE (U3UKO-XMMHYECKOe OO0OpyIOoBaHUE IS
MOJIyYEeHHUsI ¥ UHTEPIPETALNHU TOCTOBEPHBIX PE3YJIbTAaTOB MCCIEIOBAHUS B BEIOPaHHOM 001acTi
XUMHHM, XHMHYECKOM TEXHOJIOTMM MM CMEXHBIX C XHUMHUEH HaykKaxX, I[pUMEHss
B3aMMO/IOTIOJIHSIOIINE METO/IbI UCCIIEIOBAHMUS.

WIIK-3.1. Amnanu3upyeT MMEIOLIMECSs HOpPMAaTUBHbIE JIOKYMEHTBI II0 CHCTEMam
CTaHJAPTH3aIMH, pa3pabOTKHM M TPOU3BOACTBY XHMHUYECKOH MPOAYKIMH U Mpeiaraet
TEXHUUYECKUE CPEICTBA JJIsl PELICHMS IOCTaBJICHHBIX 3a/1a4.

NIIK-3.2. IIpou3BOIUT OIEHKY MPUMEHUMOCTH CTAaHAAPTHBIX W/HIN TPEAJIOKECHHBIX B
pesyiabrare HUP TexHomormueckux pemieHuid Ha HPUMEHHMMOCTh C YYETOM CHEeLH(pUKH
M3Y4aeMbIX MIPOLIECCOB.

2. 3a1a4u 0CBOEHUS JMCIUIIIMHBI
®opMHUpoBaHUE Y CTYJEHTOB 0a30BbIX MPEICTABICHUN!
— OO0 ocHOBax MeTOJ0B MOJIM(UKAIIMH TOBEPXHOCTH MOJIMMEPHBIX MaTepHaJIOB;

— O XMMHMYECKUX peaKIMsX, IPOTEKAIOUIMX BO BpeMsl MOIU(UKALUUA B MIOBEPXHOCTHBIX
CJIOSIX TOJIMMEPOB;

— O cTpyKType MOAU(PUIIMPOBAHHBIX MOJIUMEPOB;

— O (u3MKO-XUMHUYECKUX IMpolleccax, MPOTEKAOIMX B YCIOBUSX MOBEPXHOCTHOM
00paboTKH NOJTUMEPOB;

— O wMeronax wuccienoBaHUS (U3MKO-XUMHUYECKUX M OMOJIOTMYECKMX CBOICTB
MOJIM(PUIIPOBAHHBIX MTOJIMMEPOB;

— O npuMeHeHNH MOIU(GHUIIMPOBAHHBIX MTOJIMMEPOB B TPOMBILIUIEHHOCTH U T.[.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuumnnuna otHocutes K broky 1 «/luciurmna (MOogysn)».
JlucuumiauHa OTHOCUTCS K 00s3aTeNbHOM dYacTh 00pa3oBaTeIbHOW MPOTrpaMMBbI.
JucnuninHa BXOAUT B MOAY/b Jucturumnael o BeiOopy 3 ([IB.3).

4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTAIUM 110 AUCHHUIINHE

Tperuii cemecTp, 3a4eT C OLIEHKOMN

5. BXO}]HLIC TpCﬁOBaHI/Iﬂ AJIsA OCBOCHMUSA JUCHUIIJIMHbI

JlJis ycTienrHoro OCBOCHUSI JUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUH, CPOPMUPOBAHHEIE B
X0J1e OCBOEHUS 00pa30BaTEIbHBIX MPOTPaMM MPEAIIECTBYIOIIETO YPOBHS 00pa30BaHUsl.

JlJis yCHEeNIHOTO OCBOCHHS AUCHMUIUIMHBI TPEOYIOTCS 3HAHUWS, MOJYYEHHBIE CTYACHTOM
NpU U3YYeHUU AUCIUIUINH: «OO0mas xumusi», «Opranndeckas Xumus», «Ou3ndeckas XuMus,



((BI/IO.HOI‘I/I‘ICCKaSI XUMUA», ((AHaJII/ITI/I‘-IeCKaSI XUMMUA, <<BBICOKOMOJIGKYJI$IPHBIG COCAUHCHUA),
«XUMHS TBEPJOTO Teay, «MaTepuaaoBeICHUE.

6. SI3bIK peaju3anuu

Pycckuii

7. O0BbeM TUCHUILIHHBI

OO6mmast TpyI0eMKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun; 12 4.
-nipaKkThU4ecKkue 3ausaTus: 20 4.
B TOM YHCJIe TPaKTHYeCKas moaArotoBka: 20 4.
O06BeM caMoCTOATEILHON PabOThI CTYACHTA ONPECIICH YICOHBIM TIJIAHOM.

8. Couepmaﬂne AUCHUIIJIUHDBI, CTPYKTYPUPOBAHHOC 110 TEMaM

Tewma 1. BBegenue B gucuuIuiny

B3anmoneiicTBE YCKOPEHHBIX HMOHOB M JJIEKTPOHOB € mnoJimMmepamu. H3MeHeHue
XHMHUYECKOTO COCTaBa MOJU(PHUIIMPOBAHHBIX IOJIMMEPHBIX W KOMIIO3UIIMOHHBIX MaTEpPHAJIOB.
HccnenoBanre XMMHYECKOTO COCTaBa MOAM(PHUIIMPOBAHHBIX IMOJIMMEPHBIX U KOMIIO3HIIMOHHBIX
MaTepHaoB METOJ0M HH(PPaKPACHON CIICKTPOCKOIIHH.

Tewma 2. TexHonorusi 1 060pyJ0BaHKE MOBEPXHOCTHON MOIU(DUKALINN

TexHonorus u 000pyI0BaHKE MOHHOW MMILJIAHTAIIMU U AJIEKTPOHHO-Ty4E€BOU 00pabOTKH
OMOCOBMECTHMBIX TOJUMEPHBIX MaTepuasioB. MI3MeHeHne cMauyuBaeMOCTH MOJU(BUITUPOBAHHBIX
O6uomarepuanoB. OrnpeaesieHne KpaeBoro yria CMauMBaHUS U pacdyeT MOBEPXHOCTHOW SHEPTUU
MO (UIIMPOBAHHBIX OMOMATEPHAIIOB C UCIIOJI30BAHUEM METO/Ia JIeXKAIIel Karlu.

Tewma 3. Meroabl ucciaeaoBaHus NOJIUMEPOB

CaoiicTBa NOIMMEPOB MOIU(PUIIMPOBAHHBIX B YCIOBHSIX IHEPreTUYECKOTO BO3/IEHCTBUS.
HccnenoBanne  CTPYKTYpHO-(a30BOrO  COCTOSHUS ~ MOAM(DUIMPOBAHHBIX  IMOJUMEPOB.
Hccnenoanue pa3zoBoro cocraBa MOAUPHUIIMPOBAHHBIX MOJIMMEPOB U KOMIIO3UTOB Ha UX OCHOBE
METOJIOM PEHTTEHOCTPYKTYPHOT'O aHAJIMU3a.

Tema 4. CTpyKTypHbIe H3MEHEHHS U CBOWCTBA MOAU(DUIIMPOBAHHBIX OJIMMEPOB

XUMUYECKUE TPOLECCHl, MNPOTEKAIIME B MOJUMEPE NPU €ro MNOBEPXHOCTHOMU
MoguduKanuu.  V3MeHeHuMe  3JeMEHTHOro  cocTaBa B INPHUIOBEPXHOCTHBIX  CIIOSIX
MOIU(UIIMPOBAaHHBIX ~ OMOMAaTepHalioB B  YCIOBHUSX  DHEPreTUYECKOTO  BO3/EHUCTBHUA.
HccnenoBaHue 31€MEHTHOTO COCTaBa MOAM(DUIMPOBAHHBIX MOJUMEPOB M KOMIIO3MTOB Ha MX
OCHOBE METOJIOM PEHTT€HOBCKOM (POTOIEKTPOHHOM CIIEKTPOCKONUU

Tema 5. IlpuMeHeHne MOBEPXHOCTHO-MOAU(PHUIIMPOBAHHBIX OJIMMEPOB U KOMIIO3UTOB Ha
UX OCHOBE

WNMnnantatel Ha OCHOBE MOAM(UIIMPOBAHHBIX IMOJUMEPHBIX MarepuanoB. V3meHeHue
MOPGOJIOTHH MOBEPXHOCTH MOBEPXHOCTHO-MOJU(PHUIIMPOBAHHBIX IMOJUMEPOB U KOMIIO3UTOB.
HccnenoBanue 1mIepoXOBaTOCTH  IOBEPXHOCTH  MOJIM(UIMPOBAHHBIX  OHWOMOJIMMEPOB €
UCIIOJIb30BAaHUEM METOJa ATOMHO-CUII0BOM MUKPOCKOIIMH.

9. Tekyummii KOHTPOJIb MO TUCHUTTAHE

Texkymuii KOHTPOJb MO TUCHMIUIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIAaeMOCTH,
MPOBEJEHUS KOHTPOJBHBIX pabOT W TECTOB IO JIEKIIMOHHOMY MaTepHaly, a TaKxke
IyTeM MPOBEPKU OTUETOB IO BBIMOJIHEHHBIM Ja00paTOPHBIM paboTaMm U (ukcupyercs B opme
KOHTPOJIbHOM TOYKH HE MEHEE OJTHOTO pa3a B CEMECTP.



10. Ilops/10k NpoBeeHUs] U KPUTEPUH OLleHUBAHUS MPOMEKYTOYHOM aTTecTAluH

3a4er ¢ OLIEHKOIi TPOBOAUTCS B MMCbMEHHOM BHJIE 110 OUjIeTaM.
Kpurepuu onieHuBaHus 3a4era:

Otmerka PesyabTar cTyaenTa

[TonHbIi 6€301TMOOYHBIN OTBET Ha TEOPETHUECKHUI BOIIPOC.
[IpenocrasieHo pa3BepHyTOe 6€301MNO0UHOE PEIICHHE PACYETHON
«OTJIMYHOY 3a/1auH.

[TonHBIH OTBET ¢ HEOOIBIITUM YHCIIOM UCIIPABICHHI.
«XOPOLIOY CTyIeHT CMOT pelIuTh 3a/1a4y ¢ HeOOIBIIUM YHCIIOM HUCITPABIICHUH.

CTyneHT npoAeMOHCTPUPOBAl YHACTUYHOE TOHUMAaHUE U
3HAHHUE TEOpeTHYEcKOoro Marepuana. CTyAeHT CMOT PEeLIUTh 3a7ady
«YAOBIIETBOPUTEIBHO»  |TOJIKO MOCIIE MOJCKA3KH MPENno1aBaTesl.

CTy,I[eHT MMpOACMOHCTPHUPOBAJI ITOJIHOC HE3HAHHUEC U HCIIOHMMAaHHC
«HEYAOBJICTBOPUTECIBHO» | TCOPECTHUICCKOI'O BOIIPOCA. CTYIICHT HC CMOT" pCIIMTH 3aaa4y.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH Kypc MO JUCIHHUIUIMHE B SJICKTPOHHOM YHHBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=22141

6) OHGHO‘IHHG MaTepHraJibl TCKYLICIO KOHTPOJIA U HpOMe)KYTOqHOﬁ arrecraguu I10
JTUCIHUILIIAHE.

IIpuMepbl BOMPOCOB K CEMUHApaM:

Cemunap 1. MK-cnekTpockonus

1. WNndpakpacnoe wuznydenue. OmnpeneseHue, HCTOUYHUKH, B3aMMOJAEHCTBHE C
BeliecTBOM. OCHOBHBIE XapaKTEPUCTUKH.

2. MosnekynsipHble Konebanus. Tunsl konedbanuil. DHeprus KojaeOaHui.

3. Xapakrtepuctuyeckue KosneOaHus. Tabmuna XapakTepUCTHUECKUX 4YacTOT B
UH(PAKPaCHOH CIIEKTPOCKONUHU — KaK MOJIb30BaThCs?

4. Wndpakpacnas crekrpockonus. [Tpunnumnbl. OCHOBBI.

S. HNK-®ypre-cnektpockonus. [louemy «Dypbe»? Dypbe-cIeKTpOCKONUS ——
OCHOBHOW NPUHIIHNIL.

6. YerporictBo MK-cniekTpomerpa.

[IpuMepHBIE TEMBI JOKIIAIOB:
NK-criekTpocKomnus OpraHMuecKuX COEIUEHUM.
NK-ciekTpocKonusi BEICOKOMOJIEKYJISIPHBIX COETMHEHU.
[Tpo6onoaroroska ans BeinoiaHeHus MK-cnekrpockonuu.
NK-cnekTpocKoIys HapyIIE€HHOTO TIOJTHOTO BHYTPEHHETO OTPAKEHHUS.
WNHdpakpacHas CHEKTPOCKONUS BHELTHETO OTPayKEHHS.
NK-cniekTpocKonus NCIyCKaHUsI.
JBymepnas UK-cnexkrpockomnus.
NK-criekTpocKkomnusi B METULIMHE.
NK-cnexkTpockomnus B CyIMEAIKCIIEPU3E.

B) Metoandueckue yka3zaHusl IO TPOBEICHHIO JTa00PaTOPHBIX PadoT.

Jlamyte O. A. JlaGopaTOpHbIf MpakTHKyM N0 Kypcy "Meromel M MOIXOABI K
Mo (pUKAIIY TOBEPXHOCTH OMOCOBMECTHUMBIX MOJUMEPOB U KOMIIO3UTOB Ha UX OCHOBE" : [AJIs
maructpautoB CAE WHcturyra "YMHBIE Marepuaiabl M TEXHOJOTHH', 0OydaroUIuxcs I0
HanpasyieHuto noarotoBku 040401 — Xumus] / O. Jlanyts, 1. A. Kyp3una, A. A. Bonoxosa ; M-
BO Hayku W BbIcil. oOpasoBanusi Poc. ®exn., Ham. uccnen. Tom. roc. yu-t, CAE HuHctuTyT
"VYMHBIE MaTtepuasibl U TexHojoruu'". - Tomck : M3marenbcTBO TOMCKOTro rocyaapCTBEHHOTO
yHuBepcurera, 2020.

CoNoR~WNE



https://moodle.tsu.ru/course/view.php?id=22141

r) Meroandeckue yka3aHus 10 OPraHU3aIluN CaMOCTOSTEIbHOM pabOThI CTYICHTOB.

CryneHtam B 3JeKTpOHHOM YyHHBepcuTere Moodle mocTymHbl MaTepuaibl JEKIHH |
CIIMCOK JIUTCPATYPHBIX MCTOYHUKOB, COACPIKAIINX H€O6XOI[I/IMYIO I/IH(l)OpMaI_II/IIO JJIA OCBOCHUA
Kypca U BBIIOJIHEHUS IPAKTUUYECKUX U JIAOOPATOPHBIX 3aHATHIA.

12. Ilepeuyens y4yeOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHAs JTUTepaTypa:

—A. A. Unbun, B. B. [Tnuxynos, JI. M. Ilerpos, B. C. Cnekrop / BakyymHast nonso-
1a3MeHHas o0paboTka : yueOHOe mocodue AJisi By30B [0 HAMPaBICHHUIO MOJITOTOBKA MarucTpoB
150100 "MarepuanoBeieHne U TeXHOIOTUN MaTepuanoB" — Mockga : Aneha-M, 2014. — 157 c.

— E.B. bepnun, JILA. Ceiinman / MoHHO-IIIa3MEHHBIE TPOIECCHl B TOHKOILICHOYHOU
texHojoruu // Mocksa: Texnocdepa, 2010.-528c.

— Jlanyte O. A. JlabopaTopHbIii TpPaKTUKYyM IO Kypcy "MeToapl M TOIXOIbI K
MOJIU(PHUKAIMH TOBEPXHOCTH OMOCOBMECTUMBIX TOJIMMEPOB U KOMIIO3UTOB HAa X OCHOBE" : [
maructpantoB CAE HWHctutyra "YMHBIE Martepuaibl M TEXHOJOTHH", OOydYarOIIMXCS IO
HanpasieHnuto noarorosku 040401 — Xumus] / O. Jlanyts, U. A. Kyp3una, A. A. Bonoxosa ; M-
BO Hayku U Bbicul. oOpa3oBanus Poc. @en., Ham. uccnen. Tom. roc. yu-tr, CAE Unctutyr
"VmHble Marepuanbl U TexHonoruu". - Tomck : M3narensctBo TOMCKOro rocyaapcTBEHHOTO
yHuBepcutera, 2020.

0) JOMOJIHUTENbHAS TUTEpaTypa:

— CoBpeMEHHBIC METOBl HCCIICIOBAaHUS MaTepUAIOB M HAHOTEXHOJIOTHH: y4eOHOE
nocobue / M.A. bybenunkos, E.J. 'azuea, A.O. ['abypoB u ap. ; noxa pen. B.1. CoipsimkuHa;
Towm. roc. yH-T. - Tomck : U3n-Bo Tom. yn-Ta, 2010.

—C.T. KonobGeeBckuii / J[lefictBue oOmyueHuss Ha Marepuaibl : BBernenue B
panmoHansHOE MaTepuainosenenue // M. : Atommsnaar , 1967. — 400.

—A. C. KmumoB, B. A. bypaoBuuun, E. M. Oxc/ ®DopBakyyMHbIE IJIa3MEHHbIE
HMCTOYHMKH AEKTPOHOB. — Tomck. M3natenbctBo Tomckoro ynusepcurera, 2014, — 284 c.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiouaer mpHIOXeHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JoCTyIHBIE oOnauyHblie TexHomoruu (Google Docs, SIlunekc auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DnexTpoHHbIN Katajor Hayunoit 6ubnuoreku TT'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DnexkTpoHHas oubnuoteka (penozuropuii) TT'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— O6pasoBatenpHast miardopma FOpaiit — https://urait.ru/

B) nipodeccoHaIbHbIEe Oa3bl JaHHBIX:

— Axkagemus Google — https://scholar.google.ru/schhp?hl=ru

— bubnuorpadudeckas u pedeparuBHas 6aza JaHHBIX «Scopus» —
https://www.scopus.com/home.uri

— Hayunas snexrponnas oubimoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp?

— baza mannbix ScienceDirect — http://www.sciencedirect.com/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
https://urait.ru/
https://scholar.google.ru/schhp?hl=ru
https://www.scopus.com/home.uri
https://elibrary.ru/defaultx.asp?
http://www.sciencedirect.com/

14. MaTepua/jbHO-TEXHHYECKOe 0O0ecreyeHue

JIeKuMOHHAs ~ayaUTOpHs, OCHAIIEHHAs MYJIbTUMEAUNHHBIM O00OpYJOBAHUEM IS
JIEMOHCTPALMM NPE3CHTALUM, CIAiJ0B U KOMIBIOTEPHOW aHMMAalUH, A TAK)K€ MHTEPAKTHUBHOU
nockoit (aymutopusi 402 6-ro yueOHoro kopmyca HU TI'Y). Ayautopus mis mpoBeneHUS
NPaKTUYECKHUX U Ja00opaTopHbIX padboT — 315, 6-ro yuedbHoro kopnyca HU TT'Y.

ITomemieHust Uil cCaMOCTOSITENILHOW pabOThI, OCHAILEHHbIE KOMIIBIOTEPHON TEXHUKOH U
JOCTYNIOM K cetu MHTepHeT, B 3JIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMAaM.

15. Undopmanus o paspadorunkax

Kypsuna Upuna AnexcanapoBHa, 1.¢.-M.H., kadeapa Gu3nueckoi U KOJJIOUTHON XUMUHU
HanmonansHoro uccnenoBaTeabckoro TOMCKOTo rocy1apcTBEHHOTO YHUBEPCUTETA, TIpodeccop.
Jlanyte Onecs AnekcanapoBHa, jabopatopus xumudeckux Texnojoruid HU TI'Y, m.H.c.



