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1. ]_Ie.]'lb U IINIAHUPYEMBIE PE3YJIbTATbI OCBOCHUS NUCIHUITIJIUHDBI

Lenbto OCBOEHMS TUCIMIUIMHEI ABISIETCS (POPMHUPOBAHUE CIIEAYIOIINUX KOMIETECHIIUI:

BK-1. CnocobGeH mpuMeHsATh 00IIHe U CIIeUATU3UPOBAHHBIE KOMITBIOTEPHBIE IIPOTPAMMBI
[IPU PELICHUH 33134 NPo(hecCHOHAIBHON NesITeIbHOCTH;

OIIK-1. Cnoco0OeH aHanM3UpPOBaTh W HWHTEPIPETUPOBATH PE3YNIBTATHl XUMUYECKUX
HKCTIEPUMEHTOB, HAOMIOACHUH 1 U3MEPEHUI B PA3IMYHBIX 00IACTIX XHUMHUU;

OIIK-2. CiocobeH MpoBOIUTH CHHTE3, AaHATIU3, U3yYEeHUE CTPYKTYPHI M CBOWCTB BEIIECTB
Y MaTEepUaJIoB, UCCIIEOBATh MPOLIECCHI C X YUACTUEM;

OIIK-3. CriocobeH mpUMEHSTh PaCu€THO-TEOPETUIECKUE METOIBI JUIs U3YYECHHUS! CBOWCTB
BEIIECTB U IPOLECCOB C UX yYaCTHEM, MCIOJIb3ys COBPEMEHHOE IIPOrpaMMHOE OOECleueHUue U
0a3bl TaHHBIX TPO(ECCHOHATFHOTO HA3HAUCHHSL.

PesynpTaTamu 0CBOEHUS AUCLUIUIMHBI SIBJISIOTCS CIIEIYIOIINE UHAUKATOPBI JOCTHIKEHUS
KOMIIETEHIIUH:

POBK 1.1 3naer mpaBwia W IPUHLHUIIEI IPUMEHEHHUsS] OOMIMX M CHEIHMATU3UPOBAHHBIX
KOMITBIOTEPHBIX MPOTpamMM JIJIsl pelIeHUs 3a/1a4 POoPecCUOHATbHON eI TENbHOCTH

POOIIK 1.1 3HaeT TeopeTnyeckre OCHOBbI HEOPraHMYECKOH, OpraHu4ecKoi, pu3ndeckon
U QHAIWTUYECKOW XUMHH, MPUMEHSIET UX MPHU pPEelIeHUH MpOo(ecCHOHANBHBIX 3ajady B JPYIrHX
00JIaCTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTW3uMpoBaTb M  HHTEPIOPETHPOBATH  PE3YJIBTATHI
SKCIEPUMEHTOB M PaCYETHO-TEOPETUYECKUX PabOT C UCHOJIb30BAaHHEM TEOPETHUECKHUX OCHOB
TPaJMLIMOHHBIX U HOBBIX Pa3/IelIOB XUMHUH

POOIIK 1.3 Ymeer rpaMmoTHO (OpMYIHPOBAThH 3aKIIOUEHUS U BBIBOJIBI [0 pe3ysibTaTaM
paboThI

POOIIK 2.2 3HaerT TeOpeTHYECKHE OCHOBBI METOJIOB M3YyYEHHsI COCTAaBa, CTPYKTYpPHI U
CBOWCTB JAJIs1 TPAMOTHOT'O BEIOOpA METO/1a UCCIIEIOBAHUS

POOIIK 3.1 3Haer OCHOBBI TEOPETHYECKOW (U3MKH, MATEeMAaTHYECKOrO aHajau3a |
KBAHTOBON XMMHH; OCHOBHBIE TEOPETHUECKHE U TOIy3MIINPUUECKIE MOJIENIN, IPUMEHAEMbIE TIPU
peLIeHNH 33Ja4 XUMUYECKOI HallpaBIE€HHOCTH

POOIIK 3.2 VYmeer pemarb pacyeTHO-TCOPETHYECKHE 3aayd  XUMHUYECKOU
HaMpaBJICHHOCTH MO pa3pabOTaHHBIM METOIMKAM, UCIIOIb30BATh allapaT TEOPETUIECKON XUMUU
1 GU3UKYU Ul TPAMOTHOM MHTEpIpeTalluy IOTy4YEHHBIX pe3yIbTaToOB

2. 3aga4uy ocBOCHHSA TUCIHUILINHDI

— OcBoeHue cryfeHTaMu (DyHIaMEHTAIbHBIX W MPAKTUYCCKUX HABBIKOB HMCCIICIOBAHUMN
MOJICKYJI U MOJIEKYJSIPHBIX CHCTEM COBPEMEHHBIMH (U3HMYECKUMU M (DU3MKO-XUMUYCCKUMHU
METOJaMHU,;

— Hayuuthbcst MpUMEHSTh HOHATHIHBIN anmapar JJ1s PeIIeHrs 3a1a4 B 0071aCTH U3MEHEHUS
CBOICTB BEUIECTB B 3aBUCUMOCTU OT CTPOEHUS 00pa3yroIIMX MX MUKPOUYACTHUI] U BO3JIEHCTBUS
BHEIIIHUX YCIIOBUH;

— HayuuTbcsi ycTaHaBIMBaTh B3aMMOCBS3b MEXKIY CTPOSHHUEM BEIIECTBA, €ro (PU3UKO-
XUMHUYECKUMH CBOMCTBAMH U PEAKIIMOHHOM CIIOCOOHOCTHIO.

3. MecTo IUCIMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Jucuumunza oTHOCUTCA K bioky 1 «lucuumuimael (MOIyn)».

JlMcUUIUIMHA OTHOCUTCS K 00513aTeNIbHOM YacTH 00pa3oBaTeIbHOM POrpaMMBbl.

4. Cemectp(b1) ocBOeHHS M opMa(bl) NPOMEKYTOUHON ATTECTALUM 110 JMCIHUIIIMHE

[IIecTon cemectp, 3K3aMEH



5. Bxoanble Tpeﬁonaﬂnﬂ AJIsk OCBOCHUSA JUCHUILIMHBI

JUisi  yCHEIIHOr0 OCBOEHHS JUCHUIUIMHBI TPeOYIOTCS pe3yibTaTbhl OOydeHHUs I10
CIIENYIOIMM JUCLUIUIMHAM: HEOpraHWYeCcKas XUMHS, AHAIWTHYECKAs XUMHs, OpraHUYecKas
XUMHUSA, PU3NIECKasi XUMUS, KBAHTOBAsI XUMUsI, (PU3MKA U MaTEMaTHYECKHUI aHAIIN3.

6. SI3bIk peaau3anun

Pycckuit

7. O0beM JUCHHUINITIAHBI

OO6mast TpyA0€MKOCTh AUCIUILUIMHBI COCTABIISIET 5 3.€., 180 4acoB, U3 KOTOPHIX:
-nekuu: 32 4.
-paKkTUYeCKUe 3aHATHS: 48 4.
B TOM YHCJIe TPAKTUYECKask MOArOTOBKa: 48 u.
O6beM caMOCTOSATENILHON pabOThI CTYA€HTA ONpEEeH YUEOHbIM IJIaHOM.

8. Coglepmalme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHO€ 110 TEMaM

Paznen 1. ®usnueckue MeTo1bl HCCIEA0BAaHUS CTPOCHUS BellecTBA (JIEKIIMN)

Tema 1. Knaccudukamnms: Gu3ndecKux METOIOB UCCIICTOBAHUS

Kpartkoe conepxanue temsl. [IpuBenensl Tumbl KiaccupuKamuu (PU3HIECKUX METOIOB,
npsiMasi © 0OpaTHas 3a7a4a METOJI0B, XapaKTEPUCTUIECKOE BPEMST METO/IA.

Tema 2. CnEeKTpOCKOITUYECKUE METO/IBI.

Kpatkoe copepxxanue tembl. [IpuBeneHa Teopus B3aWMOJCUCTBUSI CBETA C BEIIECTBOM.
[IpencraBnensl  BpamaTenbHass  CIEKTPOCKOMUS  (MUKPOBOJIHOBAasT  CIIEKTPOCKOIIHS),
konebOarenbHas crnekTpockonus (MK wm KP-cnmexktpockommust), 37€KTpOHHAs CIIEKTPOCKOIIHS.
OcCHOBBI TOJTYYEHHS] M HUHTEpIpETalrs CHEKTPOB, MOIydeHHe WHGOpMalMu O CTPOCHUU U
CBOMCTBAX BEIIECTBA 10 CIIEKTPaM MOTJIOIIECHHUSL.

Tema 3. PezoHaHCHBIE METOAEI UCCIIENOBAHUSL.

Kpatkoe conepsxanne Tembl. OCHOBBI PE30HAHCHBIX METOJIOB, Kiaccudukarus. SnepHurit
MAarHUTHBIA pPE30HAHC. OJICKTPOHHBIM MapamMarHUTHBIA pe30oHaHC. (OCHOBBI TOJIYyYEHUS U
HMHTEpIPETAILUU PE30OHAHCHBIX CIIEKTPOB.

Tema 4. Macc-crieKTpoOMETpHS.

Kparkoe conepxanue tembl. OCHOBBI NIPOLECCOB HOHU3ALUMUM, TUIBI HMOHOB, THIIBI
COBPEMEHHBIX MaCC CIIEKTPOMETPOB. OCHOBBI ITOJIyYEHHS] U1 UHTEPIPETALIASI MACC-CIIEKTPOB.

Tema 5. JIludpakiroHHbie METOABI UCCIICTOBAHMS.

Kpatkoe conepxanue Tembl. OCHOBBI IUGPAKIUOHHBIX METOAOB, PEHTTEHOBCKOE
M3IIy4eHue, 3aKkoH bparra. OCHOBBI IOJIy4€HUsI U UHTEPIIPETALUsl PEHTI€HOIPAMM.

Paznen 1. ®usnyeckre MeTOAbI HCCIEAOBAHUS CTPOCHHS BElIeCTBA (ITPAKTHKH)

Tema 1. /IunonbHbIA MOMEHT, OJIPU3YEMOCTD.

Kpatkoe conep:xanue Tembl. OCHOBHBIE IOHSTHS, BUJIbI OJISIpU3yeMOCTU. Pemenue 3anay
10 HAXOKJCHUIO TOJISIPU3yEMOCTH, TUIOJILHOTO MOMEHTA C UCII0JIb30BaHUEM ypaBHeHul Jlebas,
Kna3suyca-Moccorru, Jlopenua-JIopenua.

Tema 2. CneKTpoCKONMYECKUE METO/IBI.

Kpatkoe coxpepxkanue Tembl. PaccMOTpeHHME OCHOB MOJEKYJISPHOM CHEKTPOCKOIUH,
pelleHre 3a/lady Ha BpallaTeJIbHbIe CHEKTPHl (OMpeaelieHne TeOMETPUUYECKHX MapaMeTpoB
MOJIEKYN), KoJebaTenbHble CHEKTPHI (HaXOKJIECHHE CHUIIOBBIX MOCTOSHHBIX, (yHIaMEHTaTbHBIX
4acTOT TMOTJIOMIEHHUS, HHEPrHuHM AMCCOIMAIMM) M DIEKTPOHHBIE CHEKTPhl (HAXOXKIECHUE
AKCTUHKIMHU, KOHIICHTPAIMi paCTBOPOB, KBAHTOBOT'O BHIXO/IA).

Pazznen 2. Ctpoenue BerecTBa (JIEKITHH)

Tema 1. TUIIBI XUMHUYECKHUX YACTHII.

Kpatkoe comepxanue TemMbl. MoOJEKyIbl, HOHBI, CBOOOHBIE paguKanbl. VX mpu3Haku u
cBoiicTBa. [IpuMepbl OTHOCUTEIBHO CTAOUIIBHBIX PaJUKAIIOB.



Tema 2. Meton (OTO3IEKTPOHHOM CLIEKTPOCKOITUH.

Kpartkoe conepxanue tembl. O0muii Bu GotodnekTpoHHoro cnekrpa. [Ipoucxoxaenue
CTPYKTYpPbI (DOTOMOHM3ALMOHHBIX TMOJIOC. AMA0ATHUECKU W BEPTUKAIBHBIA MOTEHIIMAIBI
nonusanuu. Teopema Kynmanca. I paHunbl ee IpUMEHUMOCTH.

Tema 3. HexxecTkue MOJICKYJIBI.

Kpatkoe copepkanre TeMbl. BpeMeHHON (haKTOp IpH OMpeeICHUU CTPYKTYPhI MOJICKYJI.
XapakTepucTuieckoe BpeMms (WM BpeMEHHOE paszpelieHue) merozna. llpumepsl TayToMepHbIX
IIpEBpALICHUN.

Tema 4. TyHHENbHBIN MEXaHU3M IIPEBPALLEHUN CTPYKTYPHO HEKECTKUX MOJIEKYJI.

KpaTtkoe coxepxaHnue Tembl. YcinoBHE Npeo0sajaroliero BKIAJa TYHHEIUPOBAHMUS.
BnusiHue cuMMeTpun NOTEHIIMAIBHOTO O0apbepa Ha BEPOSITHOCTh TYHHEIUPOBAHUSI. 3aBUCUMOCTD
MOTEHLIMAJBHOW SHEPIUUM  MOJIEKYJbl OT HWHBEPCHUOHHOM KoopauHatel. [lonuromnHble
MEeperpynmnupoBKH. 3aBUCUMOCTD criekTpa SIMP HeXXeCTKHUX MOJIEKyJ OT TEMIEPATYPHI.

Tema 5. Mertoab! ucciieJoOBaHNs CTPYKTYPHO HEKECTKUX MOJIEKYII.

Kpatkoe coxmepxanue Tembl. AJUIOrOHabHBIE U30Mephbl. CHNHMHOBBIE H30MEPHIL.
DneKTpoHHas NpUpoa CTPYKTYypHOI HexecTkocTu. HexecTkue koopauHatsl. CTEpeoXUMUYECKU
U DJIEKTPOHHO HEXECTKUE CUCTeMbl. BuJ BOJHOBOM (QYHKIMM JJs1 3JIEKTPOHHO HEKECTKHUX
cucteM. OnTUYeckre HW30MEpPhl WJIM HYHAHTHOMEPH — YaCTHBIM ClIydail CTEpEeOM30MEPOB.
Oco0eHHOCTH CTPOSHUS XUPATBHBIX MOJIEKYII.

Tema 6. Hanoxumusi. CBOMCTBa HAHOYACTHII.

KpaTtkoe conepxanue Tembl. Meroabl uccienoBaHus HaHouyacTuil. HaHodacTuipl Ha
ocHOBe yriepona. DymiepeHsl — HOBBIE aIOTpomHbie Moaudukammu yriaepomga. MK-, KP-
CHEeKTpbl (yJJIEPEeHOB U HMX 3JIEKTPOHHBIE CIEKTphl moriomenus. OkxucieHue (QyiaepeHoB.
['maBHBIE (aKTOpBlL, ONpEAETAIONINE OCOOEHHOCTH CBSI3M B KapKacHbIX U HUKIMYECKHX
ctpykrypax. CoeTMHEeHHS BKIIIOUCHMsI. YTIIEpOaHbI HaHOMaTepuan rpaden. HanoTpyOku.

Tema 7. CynpamosieKyiasipHas XUMHS.

Kpatkoe conepxxanne Ttembl. CTpyKTypHBIE €IWHHIBI CyHpaMoOJeKyibl. THIIbI
B3aUMOJCHCTBUNA  MEXAY  KOMIIOHEHTAaMH  CylpaMmoJieKyJd.  AKTUBHbIE  KOMIIOHEHTBI
cynpamoiekynbsl. HoBbie  cBoiicTBa  cympamonekyn.  [Ipomeccel,  oOecneduBaromme
(YHIMOHUPOBAHUE CYMPAMOJIEKYJISIPHBIX YCTpoUCTB. CrocoObl yrmpaBieHUS MOJIEKYJISPHBIMU
YCTpPOWCTBAaMU U MaIllMHAMMU.

Pazgen 2. Ctpoenue BemecTBa (IPaKTUKH)

Tema 1. Kparkoe conepxanue TeMbl. HWK-cnektpockonus. BaneHTHble u
negopMaloHHbIe Kojiebanus. XapakTepucTuueckue 4acToThl. CrocoObl MOJTy4YeHUs CIIEKTPOB.
Pacmiudposka crekrpoB. KP-cmekrpockonmsi. Metonbl monydeHuss crektpoB. CoBmecTHas
pacmudpoka UK- u KP-criektpos.

Tema 2. Kpatkoe coaepsxanue tembl. [I[poToHHBIN TapaMarHuTHBIN pe3oHaHc. [llkana
XMMHUYECKHUX CABHUTOB. Pemienue 3aqad Ha oOHapyKeHHE KOIHYeCTBa CUrHAI0B. CIIMH-CIUHOBOE
B3auMo/eiicTBue. Pemenue 3a1a4y Ha ycTaHOBIEHUE CTpoeHus Moieky no [IMP-cnekrpam.

Tema 3. Kpatkoe copepxanue tembl. CTpyKTypHas Macc-criekTpockonus. Ilpupona u
MOJIy4eHHE Macc-CIIEKTpoB. MonekymnsipHbliil noH. [lyTtu ¢pparmenranuu monexyn. Pemenue 3agau
YCTaHOBJIEHUS CTPYKTYPbI MOJIEKYJI 10 JaHHBIM MacC-CIIEKTPOB.

9. Texymuii KOHTPOJIb N0 AUCHUILIHHE

Tekymmii KOHTPONIb MO IUCHHUIUIMHE MPOBOAUTCS IMyTEM KOHTPOJS IMOCEIAeMOCTH,
NPOBE/ICHHsT KOHTPOJIBHBIX PA0OT M BBIMOJHEHUS JOMAIHKUX 3aaHuil U (PUKCUpYeTCs B popme
KOHTPOJIBHON TOYKH HE MEHEe OJIHOTO pa3a B CeMEeCTp.

OreHOUHBIC MaTepuajbl TEKYIIEro KOHTpOJs pas3MmenieHbl Ha caiite TI'Y B pasmene
«udopmarms 06 odpasoBatenbHOi mporpamMmey - hitps://www.tsu.ru/sveden/education/eduop/.



10. HOpﬂ)IOK NMPOBECACHUSA U KPUTCPUUN OLICHUBAHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallumn

DK3aMeH B IIIECTOM CEMECTpe TMPOBOAWTCS B YCTHOW QopMmMe 1o Oueram.
DK3aMEHAIIMOHHBIA OUJIET COCTOUT U3 ABYX yactel. [IponomkurensHOCTh 3k3aMeHa 1,5 daca.

OI_IGHO‘-IHBIC MaTCpuajibl I IPOBCACHUSA HpOMe)ICYTOqHOﬁ aTTeCTalluu pa3MCUICHBI Ha
caiite TI'Y B pasmene «Mupopmanus 00  oOpa3zoBaTelbHOM  mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DJIEKTPOHHBIN YYeOHBIN KypC IO AUCIUILIMHE B JICKTPOHHOM yHUBepcuTere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=23524

0) OLleHOUHBbIE MaTepHallbl TEKYLIEro KOHTPOJISI M MPOMEXKYTOYHOW aTTeCTallMy I10
TUCLUILIUHE.

B) [1nan nmpakTH4ecKuX 3aHATUH MO JUCLUILIMHE.

r) Meronnyeckue yka3aHus 10 OpraHU3ali CaMOCTOSTENIbHON pabOThI CTYAECHTOB.

12. Mlepeyens yueOHOIi TUTEPATYpPHI U pecypcoB cetu UHTepHeT

a) OCHOBHas JIUTEepaTypa:

— OcHoBbl MoJiekysipHoi cnektpockonuu / K. H. Benyamn. — M.: Mup, 1985. — 384 c.
URL.: http://sun.tsu.ru/limit/2016/000062450/000062450.djvu.

— Bunkos JI. B. ®usnueckne Metozas! uccienoBanus B xumuu / JI. B. Bunkos [u ap.]. —
M.: Mup, ACT, 2003. — 683 c¢. URL: http://sun.tsu.ru/limit/2016/000208638/000208638.pdf.

— lparo P. ®usuueckue metoasl B xumuu: B 2-x 1./ P. Jlparo. M.: Mup, 1981. — 422 c.

— BBenenue B kypc "®usznueckue METOIbI UCCIICIOBaHMS B XUMUHK'": ydeOHOe TTocooue /
0. K. ba3buib — TomMmck: N3n-so TTY, 2016. - 130 C. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000539001.

— Ilpumenenune MK u [IMP crnekrpockonuu Npu M3YYEHHH CTPOCHUSI OPraHUYECKUX
MoJekyIr. yueoHo-meroanueckoe / JI. I'. CamconoBa. — Tomck : M3a-Bo Tom. yH-Ta, 2016. — 60 c.
URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000530173.

Cepeees [I'.b. Hanoxumusa. I'maBa 4. Kpuoxumus aTOMOB M HAHOYACTHI[ METAaJUIOB.
- M.: U30-60 MT'Y, 2003. URL.: https://www.chem.msu.ru/rus/books/2001-2010/sergeev-
nano/nano4.pdf

0) IOTIOJIHUTEIIbHAS JTUTEpaTypa:

— Ilentun FO. A. OcHoBbI MojieKyssipHOi criektpockonuu / FO. A. Tlentun [u gp.]. — M.:
Mup, BUHOM, 2008. — 398 c.

— MonekynspHas crekTpockonus: YueOHble nmocodus ajs By3oB / ManbieB A. A. — M.:
MockoBckuil yauBepcutet, 1980. — 270 c.

— BBeneHne B MOJEKYISPHYIO CHEKTPOCKOMUIO: Y4eOHOE MOcoOHe ISl XUMHUYECKHX
(akyJIbTeTOB YHUBEPCUTETOB, XUMUKO-TEXHOJIOTUYECKUX U Menaroruieckux nacturytos / H. I
baxmues. — JI.: U3garenbcTBo Jlenunrpasnackoro ynusepcurera, 1987, — 215 c.

— Cnexrpockonus / 0. Békkep. — M.: TEXHOC®EPA, 2009. — 527 c.

— Infrared and Raman spectroscopy in Forensic science, Ed by J. M. Chalmers. John Wiley
& Sons, Ltd., 2012. — p.612

— Infrared Spectroscopy / J. M. Tompson. — Pan Stanford Publishing Pte. Ltd. 2018. —

p.196.

— Worner H. J., Merkt F. Fundamentals of Electronic Spectroscopy In book: Handbook of
High-resolution, 2011. DOI: 10.1002/9780470749593.hrs069.

—CynpamonekynspHas xumust. Konnenuu u nepcnektussl / XK.-M. Jlen. — HoBocuOupck:
Hayka. Cu6. npeanpusitue PAH, 1998. — 334 c.


https://moodle.tsu.ru/course/view.php?id=23524
https://www.researchgate.net/profile/Hans_Jakob_Woerner?_sg=EHqd7vK63yqwXj9TY51hv1MdBsX3qJFZL4MO4f7TZZVgWEyM4sL_o0pNH5PnXZ4_fcwpFtE.2YYhIqBys50rzINoF1kBUJa8uwr4je6VKHEd_b-v3yuyx_o5Gjrf5PRZVegfjX_8TWxVdtmf-5vUHEVMAKmwrg
https://www.researchgate.net/scientific-contributions/20476536_F_Merkt?_sg=EHqd7vK63yqwXj9TY51hv1MdBsX3qJFZL4MO4f7TZZVgWEyM4sL_o0pNH5PnXZ4_fcwpFtE.2YYhIqBys50rzINoF1kBUJa8uwr4je6VKHEd_b-v3yuyx_o5Gjrf5PRZVegfjX_8TWxVdtmf-5vUHEVMAKmwrg

— I'youn C. I1. I'paden u poacreennsie ¢popmbl yraepona / C. I1. I'youn [u ap.]. — M.:
Jlenang, 2014. — 101 c.

—HanotexHosorust: @U3UKO-XMMHUsT HAHOKJIACTEPOB, HAHOCTPYKTYP U HaHOMAaTepUAJIOB /
W. I1. Cy3nanes. — M.: Kumwxusiit nom JIMBPOKOM, 2013. — 589 c.

— Munkun B. U. Teopus crpoenust monekyin / B. . Munkus [u ap.]. — PoctoB-na J{ony:
«Denukcy, 1997. — 560 c.

— @ymnnepensl: Yueobnoe nocodue / JI. H. Cunmopos [u ap.]. — M.: U3a-Bo «Ox3amen». 2005.
— 688 c.

— Hanoxumus / I'. b. Ceprees. — M.: Uza-8o MI'Y, 2003. — 286 c.

— Mingsheng Xu, Tao Liang, Minmin Shi, Hongzheng Chen. Graphene-Like Two-
Dimensional Materials // Chem. Rev. 2013, 113, 3766—3798 dx.doi.org/10.1021/cr300263a

— Perry T. Yin, Shreyas Shah, Manish Chhowalla Ki-Bum Lee. Design, Synthesis, and
Characterization of Graphene—Nanoparticle Hybrid Materials for Bioapplications // Chem. Rev.
2015, 115, 2483-2531 DOI: 10.1021/cr500537t.

13. llepeuensb uHGOPMANMOHHBIX TEXHOJIOTHii

a) JIMIICH3MOHHOE U CBOOOIHO pacipoCTpaHsIeMOoe MPOrpaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: nmaket nporpamm. Brirouaet npunoxenus: 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);

— yOIMYHO OCTymHBIe 0baunbie TexHonorun (Google Docs, AAnaexc auck u T.11.).

0) "H(pOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DIIEKTPOHHBIN KaTaJjor Hayunoi O6ubIMoTeKN Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlans — http://e.lanbook.com/
— 9BC KoncynbranT cryaeHra — hitp://www.studentlibrary.ru/
— O6pasoBarenpHas miatgopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) nMpodeCCHOHAIbHBIC 0a3bl JAHHBIX:

— ChemSpider OecruiaTHas Oa3za JTAHHBIX XUMHUYECKUX CTPYKTYP —
https://www.chemspider.com/

— CnexTpanbHas 0aza JTAHHBIX TSt OpPTraHUYeCcKUX COCJIMHECHU I -

https://sdbs.db.aist.go.jp/sdbs/cgi-bin/direct_frame_top.cgi— ...

14. MaTepuaJbHO-TeXHHYECKOE 0O0ecneuyeHue

AymuTtopuu 11 IpOBEICHUS 3aHATUH JIEKIIMOHHOIO THIIA.

Aymutopun Ui OpOBEIEHMs 3aHATUH CEMHUHApCKOro THIA, WHIUBHUIYalbHBIX U
IPYNIIOBBIX KOHCYJIbTALUH, TEKYILIEro KOHTPOJISI U MPOMEXYTOYHOM aTTeCTalluy.

ITomerenus st caMOCTOSATENIbHOW pabOThI, OCHAILEHHbIE KOMIBIOTEPHON TEXHUKOH U
JOCTYnoM K ceTtu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMAlMOHHO-00pa30BaTEIbHYIO CpeLy U K
MH(GOPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM.

15. Uudopmanus o pazpadoTunkax

@axpyrnuHoBa Enena JlaHuspoBHa, KaHI. XUM. Hayk, Kadenpa Qusnueckod u
KOJUIOUJHOM XuMuM HanmoHanbHOroO MCCIIENI0BaTeIbCKOro TOMCKOroO rocCyIapCTBEHHOIO
YHUBEPCUTETA, JTOLEHT.


http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
https://www.chemspider.com/

Coxonosa Mpuna BrnagumupoBHa, 1-p ¢u3.-mMat. HayK, nmpodeccop, kadenpa hpuznyeckoi
U KOJUIOMJHOM XMMUU HalmoHaIbHOTO HCCIIENOBATENLCKOIO0 TOMCKOro rocyaapcTBEHHOTO
YHUBEPCUTETA, POdeccop.

Camconosa JIt060Bb ['aBpuioBHa, KaHA. (Pu3.-MaT. HAyK, CTAPIINN HAYYHBIH COTPYIHUK,
kagenpa (U3MUECKON M KOJUIOMAHOW XUMHM HanmoHanbHOro MccieqoBaTeabcKoro ToMCKOro
rOCYJapCTBEHHOTO YHUBEPCHUTETA, JOLICHT.



