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1. Inanupyembie pe3yabTAThI OCBOECHHS THCIHUILTHHBI

1.1. Komnerenuun oOyuamomerocs, ¢opmupyemble B pe3yjiabTaTe OCBOEHUS [TaAHHOMH
AUCHUIUINHBI (MOOYN5):

YK-4, YK-5

1.2. MHuauxkaTopbl [JAOCTH:KEHUS] KOMIIETEHIUI, COOTHECEHHbIe ¢ MJAHHPYEeMbIMH
pe3yJabTatamu o0y4eHus:

3HaHun:

® OCHOBHBIX OCOOEHHOCTEH aKaJeMHUYEeCKOTO U MpPO(ecCHOHAILHOTO KOMMYHUKATHBHOTO
B3aUMOJICHCTBUS (JIEKCUYECKUE, FPAMMATUYECKUE aCTIEKThI);

® JICKCUKO-TPAaMMAaTHYECKUHA MaTepualla, XapakTepHOro Uil YCTHOM M IIMCBMEHHOH
podeccrnoHaIbHO-OPUEHTUPOBAHHON KOMMYHHUKALIN;

e 0a30BBIX XapaKTEpPUCTUK JMCKYCCMM Kak 0co00ro Tula aKaJeMHU4YecKoro U
IpO(PEeCCHOHAIBHOIO JUCKYpCa;

e crnoco0oB yOexIeH!s, BUAOB MPSMBIX U KOCBEHHBIX JI0Ka3aTEIbCTB;

® OCHOBHBIX OCOOEHHOCTEH KyJIbTyphl CTpaHbl HM3y4aeMOro S3bIka W OCHOBBI KYJbTYpPHI
peanu3anui KOMMYHUKAaTUBHOTO B3aUMOJACHCTBHSL.

Ymenus:

® OpraHM30BaTh aKaJICMHUCCKOE U MPOPECCHOHATHPHOS KOMMYHHKATHBHOE B3aMMOJICHCTBHS C
Y4ETOM LIeJIEH, 3a/1a4 1 KOMMYHUKAaTUBHOW CUTYAIlUU;

® T[PUMEHATHh TEXHOJOTHI0O TOCTpoeHUs dS(PPEeKTUBHOW KOMMYHHUKAIUH, Iepeaadeit
npodeccnoHaNbHOM WH(OPMAIIMK KaK B YCTHOM, TaK M B MUCHbMEHHOW (hopMax B pamKax
aKaJeMHUYeCcKOro U Mpo¢eCCHOHAIBLHOIO B3aUMO/ICHCTBHS;

® OCYILIECTBJISATH BBHIOOP W NPUMEHSATH COBpPEMEHHbIE WH(GOPMAIMOHHO-KOMMYHUKATHUBHbBIE
TEXHOJOTMH, B TOM 4YHCJI€ Ha HWHOCTPAaHHOM S3bIKE JUISI aKaJeMHYECKOTO U
podeccroHaIbHOTO B3aUMOIEHCTBHS;

® Y4acTBOBaTh B JUCKYCCHOHHOM aKaJIEMUYECKOM U IPO(HEeCCHOHATFHOM OOIIEHUH;

® T[POBOJUTH aHAIM3 BEpOAIBHOrO W HEBEpOAIbHOIO IMOBEAEHUS IMPEACTABUTENCH CTpaHbI
M3Y4aeMOro S3bIKa;

® JCMOJB30BaTh Pa3HOOOpPA3HbIE CTPATETUH ISl YCTAHOBJICHHSI KOHTAKTa C MPEICTaBUTEIIMU
JIPYTUX KYJIbTYp C Y4ETOM OCOOEHHOCTEH ATHHYECKUX TpYyHI U KOoH(ECCHi, MpeooieBaTh
CYLIECTBYIOIIHE CTEPEOTHUIIBI.

HaBbiku:

® aKaJIeMUYECKOTO U TNPOGECCHOHATBHOIO B3aMMOJCHCTBUS C Y4eToM Iielied, 3aiad u
KOMMYHUKATUBHOM CUTYallUH;

e noctpoeHus 3pHeKTUBHON KOMMYHUKAIIMH, Tepeaadd nmpodeccuoHanbHON nHbopManuu B
YCTHOH W B THUCBMEHHOW (opMax B paMKax akaJeMHYeCKOro M MpodeccHoHaTbHOTO
B3aMMOJICHCTBUS;

® TPaBUILHOTO OOIIEHUS U B3aUMOJCHCTBUS MEX]Yy COIIMAIBHBIM CYObEKTOM, COLUATbHBIMU
TpyImaMu, OOIHOCTAMHU U OOIIECTBOM B IIENIOM;

® YCTaHOBJICHHS KOHTaKTa C MPEACTaBUTENSMU APYTUX KYIbTYp C y4eTOM OCOOEHHOCTEH
ATHUYECKUX TPYII U KOH(ECCHIA;

e paboThl C COBpEMEHHBIMH WH(OPMAIMOHHO-KOMMYHUKATUBHBIMU TEXHOJOTHSMH, B TOM
Yyclie HAa WHOCTPAaHHOM  SI3bIKE JUIS  aKaJeMHYeCKoro U MpodeccHoHAIBLHOTO
B3anMMOJICHUCTBHS.



2. CTpyKTYypa U TPYA0€MKOCTH TUCIHIJIMHBI

Tabmuna 1
Bun yae6HO#I paboThI Bcero yacos KoJ1-Bo yacoB B cemecTpe (aK.4.)
1 2
Oo0masn 3ad4. ell. 4 2 2
TPY10€MKOCTh yac 144 72 72
U3 Hux:
Yacpl ayMTOPHOIi padotsl (Bcero): | 104 52 52
Jlexuyn 0 0 0
[IpakTiueckue 3aHsATHS 104 52 52
Jlaboparopubie  /  mpakrtmueckue | 0 0 0
3aHSTHS 10 TIOATPYITIaM
Yacpl BHeayIMTOPHOIi padoThl, 40 20 20
BKJIIOUYAS KOHCYJIbTAI[HHN, HHYIO
KOHTAKTHYIO padoTy U
CaMOCTOSITEILHYI0 padoTy
o0yuarouerocst
Bux npomexyrouyHoil — arrectanuu 3auer DK3amMeH
(3aueT, qud. 3a4eT, SK3aMeH)
3. Conep:kanue QM CHUNINHBI
Tao0muma 2
No Temartnka yaeOHBIX BCTpeU Buasl aynutopHoi Uroro
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1 2 3 4 5 6
Yacos B 1 cemecTpe 0 52 0 52
HNHocTpaHHBIH SI3BIK JJI51 0 52 0 52
aKaJeMUYeCKHUX mesieil (AHrJIMiCKui)
1 Beenenue B qucuunnuny «MS mis 0 2 0 2
aKaJeMHUYECKUX IeNei»
2 AxageMudeckoe MIChbMO Kak CIioco0 0 2 0 2
KOMMYHHKAIIH B HAYKE
3 Crenenp mMarucrpa 0 2 0 2
4 AKaieMH4€eCcKO€e MUChbMO: TIPOCThIE 0 2 0 2
TIPEII0KEHUS
5 Monoio#t uccienoBaTenb 0 2 0 2




6 AKaJIeMHYECKOE MMHUChMO: CIIOKHBIC 0 2 0 2
MIPEI0OKEHUS

7 Hanpasnenue marucrepckoid mporpammsl | 0 2 0 2

8 AKageMHUUecKoe IMUChMO: ad3al] Kak 0 2 0 2
0a30BBIif IIEMEHT CTPYKTYPHI
aKaJIEeMUYECKOTO TEKCTa

9 HckyccTBO MyONMYHBIX BBICTYIIJICHUN 0 2 0 2

10 AKajgeMHuuecKoe muchbMo: BUbI ad3zamnes | 0 2 0 2

11 AKaJgeMHUYeCcKOe YTCHUE 0 2 0 2

12 AKaJeMHYECKOe IMHUChMO: CBOMCTBA 0 2 0 2
a03ara

13 Pednexcus 0 2 0 2

14 AKaJeMHUeCcKOe MHUChbMO: CBOMCTBA 0 2 0 2
ab3ama

15 HckyccTBO MyOIMYHBIX BBHICTYIIIICHUM 0 2 0 2

16 AKkaeMHUUecKoe MUChMO: TEXHOJIOTHU 0 2 0 2
reHepalu uaen

17 HckyccTBO MyOIMYHBIX BBHICTYIUICHUM 0 2 0 2

18 AxaneMH4ecKoe IMMChMO: ICCE KaK B 0 2 0 2
aKaJIeMUYECKOTO TEKCTa

19 HckyccTBO mMyOIMYHBIX BBHICTYIUICHHUH 0 2 0 2

20 AxaneMUuecKoe IMUCbMO: BUIBI ACCE 0 2 0 2

21 ApryMmeHTanus u yoexxieHue 0 2 0 2

22 AxaneMuudeckoe mucepMo: BBeaeHue acce | 0 2 0 2

23 AprymeHTanus u yoexxJieHue 0 2 0 2

24 AxaneMHu4ecKoe IMCHMO: 3aKJIFOYEHNE 0 2 0 2
acce

25 AxaneMHu4ecKoe YTeHUe 0 2 0 2

26 Peduexcus 0 2 0 2

27 Koncynpramus 0 0 0 0

28 3auer 0 0 0 0
YacoB B 2 cemecTpe 0 52 0 52
HNHocTpaHHBIN SI3BIK 51 0 52 0 52
aKaJeMUYecKHX Lejieil (AaHTJIMiCKuii)

1 [Monynsipu3anust HAyYHbIX 3HAHUIA: 0 2 0 2
COBPEMEHHbBIC TCHACHIIUN

2 AxanemMuieckoe mucbMo: HayuHble 6a3pl | 0 2 0 2
JTAHHBIX

3 Mex1yHapOoAHOE COTPYAHUYECTBO 0 2 0 2

4 AxaeMu4ecKoe MUChMO: HaydHas 0 2 0 2
CTaThs

5 Hayunsble quckyccnn: TakTUKa 0 2 0 2
CTpaTeruu

6 AxaeMu4ecKoe IMUCbMO: CTPYKTYpa 0 2 0 2
HAay4YHOU CTaTbU

7 HayuHble qucKyccnn: Kpyrislid CTOJI 0 2 0 2

8 AKajieMHYecKoe MUChbMO: pa3fel 0 2 0 2
«MeToabl»

9 BusyanpHas nuadopmarus 0 2 0 2

10 AKa/IeMH4€CKO€ MUCHMO: Pa3/ebl 0 2 0 2

«Pesynprate» n «Jluckyccus




11 AKaJIeMUUECKOE YTEHUE 0 2 0 2

12 AxazgeMu4ecKkoe MICbMO: 0 2 0 2
HCCIIEI0BATENBCKUI BOIIPOC

13 Pednexcus 0 2 0 2

14 AxaJileMU4ecKoe MUCbMO: METaJaHHbIE 0 2 0 2
HAY4YHOM CTAaTbU

15 Marucrepckas auccepTanus: Heau U 0 2 0 2
3aa9u

16 AxageMudeckoe mucbMo: uTeparypasiii | O 2 0 2
0030p

17 Marucrepckas nmuccepranusi: pe3ynbratsl | 0 2 0 2

18 AxageMudeckoe MicbMo: HayyHast oTuka | 0 2 0 2

19 AKaJIleMUYeCKOe YTEHHE 0 2 0 2

20 AxaieMU4ecKoe MUCbMO: CTpaTeruu 0 2 0 2
W3JI0KEHHS TEKCTa

21 Hay4nbie koH(pepeHm 0 2 0 2

22 AKkaneMHA4ecKoe INCHMO: 3asIBKH Ha 0 2 0 2

I'PaHThl U KOH(EepeHIINH

23 Hay4nble KOH(DEpeHIH: poJieBasi urpa 0 2 0 2
24 JlenoBast mepenucka 0 2 0 2
25 Mou HayuHbl€ TOCTHKEHUS 0 2 0 2
26 Peduexcus 0 2 0 2
27 Koncynpramus 0 0 0 0
28 OK3aMeH 0 0 0 0
Hroro (ak.4acoB) 0 104 |0 104

4. CucreMa onieHUBaHUS.
OO6yuaromuecs, He HaOpaBmue 61 Oamia B TeYeHHE ceMeCcTpa, WM HE COTJIaCHBbIE C OIEHKOM,
MOJTYYCHHOM 10 UTOTaM TEKYIIETO KOHTPOJIS B CEMECTPE, TPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO B
(dhopme 3a4yeTa B IEPBOM CEMECTpE, dIK3aMeHa BO BTOPOM CEMECTpE.
[Ipu mnpoBeneHUH TPOMEKYTOYHOM aTTECTAIlMU pe3yibTaThl, MOJyYEHHbIE OOy4YalOIMHUMCS B
ceMecTpe, MepeBosITCsS B GopMar TPAIUIIMOHHON OIEHKH B COOTBETCTBHHU CO INKAJIOW IEPEeBOJIA
0aIoB:
— ot 0 1o 60 6amIoB — «HE 3aYTEHOY;
— o1 61 go 100 GayuIoB — «3aYTEHOY.
OOyuaromue, HaOpaBIIMe MO WUTOraM paboThl B cemecTpe MeHee 61 Oaria, cmaroT 3adeT o
JTUCIUTUIMHE.
3adyeT BKIIFOYAET:
1. CocraBnenue TepMHHOJIOTHYECKOro cioBaps (He meHee 300 TepMUHOB);
2. Hamucanue scce (250-300 cioB).

— 60 6amI0B U MEHEE — «HEYOBIETBOPUTEIHLHOY;
— 0T 61 10 75 6amnoB — «yJOBIETBOPUTETHLHOY;
— 0T 76 10 90 6amoB — «XOpPOIION;
— 0ot 91 go 100 GannoB — «OTIAUYHOY.
OOyuaromuecs, He HaOpaBIIMe NOCTATOYHOTO KOJIMYECTBA OAJUIOB JUIsl OLIEHKH HIIM IKENAoIne
MOBBICUTH PK3aMEHAIIMOHHBIN 0aJll, CAAIOT SK3aMEH B MEPUO]T DIK3AMEHAIIMOHHOW CeCCUU.
ConeprxaHue 3K3aMeHa:
1. TIpesenTanus no pe3yibTaTaM UCCIEIO0BATENLCKON PaOOTHI.
2. CocraBlieHHE TEPMUHOJIIOTUYECKOTO CIIOBApSI.



5. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecreyeHue JUCIUINIMHBI
5.1 JIuteparypa:

1. MenbuukoBa, Jlronmuina BuranseBna. English for Chemistry = MHocTpaHHBINH S3bIK
npodeccCHOHANPHOW ~ KOMMYHUKAIMHM  (aHIVIMACKHUI):  y4eOHO-METOIUYecKoe Tocol0ue 1o
AHTIIMICKOMY SI3BIKY ISl CTYJICHTOB XUMHUECKUX HarpasiieHuil Mmaructpatypsl / JI. B. MenbHukoBa;
MunuctepctBo oOpa3oBaHusi U Hayku Poccuiickoit @enepauuu, TroMeHCKUH rocyaapCTBEHHBIH
yHUBEpPCUTET, MHCTUTYT MaTeMaTUKU U KOMIIBIOTEpHBIX Hayk, Kadenpa mHOCTpaHHBIX SI3bIKOB U
MEXKYJIbTYPHOI MpoQeccuoHaNbHON KOMMYHHUKAIMM €CTECTBEHHOHAYYHBIX HAIPaBJICHUNH. —
OnexktpoH. TekctoBble naH. (1 daim: 1 585 KO6). — Tromens: M3marenbctBo Tromenckoro
rocygapcTBeHHoro yauBepcurera, 2014 — 70 c¢. — Jloctyn no naposto u3 cetu HTepHeT (uTeHue).
— URL:https://library.utmn.ru/dlI/PPS/Mel'nikova_911 2014.pdf (nara obpamenus: 25.08.2022)

2. MenbuukoBa, Jlrionmuna BuranseBna. English for Specific Purposes. Environmental
Chemistry = MHWuoctpaHHblii s36lk B mnpodeccroHanbHoM chepe (aHMIMHCKUN):  ydeOHO-
METO/IUYECKOE T0cOoOUEe MO aHTIIMHCKOMY fA3BIKY JUIsl cTylaeHToB HampaieHus 04.03.01 Xumus
ouHO#l popmbl 00yuenus / JI. B. MenbHukoBa; MunuctepctBo o0pazoBanus 1 Hayku Poccuiickoit
Oenepaunn, TroMeHCKHII rocynapcTBEeHHBbIN yHuBepcuter, Kadenpa HMHOCTpaHHBIX SI3BIKOB U
MEXKYJIbTYpHOH Npo¢eCCHOHAaTbHOW KOMMYHMKAI[MM E€CTECTBEHHO-HAy4YHbIX HalpaBlIeHUN. —
OnexktpoH. TekctoBble naH. (1 daim: 1 097 K6). — Tromens: M3natensctBo TroMeHCKOTO
rocyapcTBeHHOTo yHuBepcuTera, 2015 — 65 ¢. — Jloctym 1o mapostto u3 cetu MHTEpHET (UTeHUE).
— URL:https://library.utmn.ru/dlI/PPS/Mel'nikova_910 2015.pdf (mara obpamenus: 25.08.2022)

3. MenbaukoBa, Jliommuia ButanbeBHa.  AHINIMHCKHHA — S3BIK I XHMHKO-
TEXHOJIOTHYECKUX BY30B M HarpaBieHui: yaeoHoe mocooue / JI. B. MenpaukoBa; M-Bo 00pa3oBaHus
n Hayku P®, Trom. roc. yH-T, UH-T Mar. u komi. Hayk. — Tromens: U3n-Bo Trom. roc. yH-ta, 2017
— 262 ¢. — 2-Jlunensuonnsiii poroBop Ne 540/2017-10-10. — JlocTynm mo mapojo U3 CETH
Wutepuer (urenme). — URL:https://library.utmn.ru/dl/PPS/Melnikova_540 UP_2017.pdf (mata
obpamienus: 25.08.2022)

4, KyrenoBa, M. M. AHTIMIACKUH S3BIK JIJIsI XUMHUKOB : y4eO. JIJIs CTy/I. BYy30B, 00yd. 1O
crert. 011000 "Xumus" u Hanp. 510500 "Xumus" / M. M. Kyrenosa. - 4-¢ u3z. - Mocksa : KHWKHBII
oM "Yuusepcutet", 2006. - 256 ¢

5. Jlykuna JI.B. Kypc anrawmiickoro si3bika st maructpantoB. English Masters Course
[DnekTpoHHBIH pecypc]: yuebHOe ocoOue Ak MaruCTPaHTOB 110 Pa3BUTHIO U COBEPIICHCTBOBAHUIO
0o0ImMMX W TPEIMETHBIX (IEeTOBON aHTIMHCKUN 53bIK) KommereHiui/ Jlykuna JI.B.— DinekTpoH.
TEKCTOBbIE AaHHbIe.— Boponex: BopoHexckuil rocynapcTBeHHbIH apXUTEKTYPHO-CTPOUTEIbHBIN
YHUBEPCHUTET, ObC ACB, 2014.— 136 c— Pexum JOCTyTa:
http://www.iprbookshop.ru/55003.html.— 3BC «IPRbooks» - URL.:
http://www.iprbookshop.ru/55003.html (mata oOpamenus: 25.08.2022). - Pexxum mocrtyma: s
aBTopusup. [lonp3oBareneit

6. Tepemenko, 0. A. JlenoBoil aHriumiickuii s3pIK: ydeOHOE TOCOOUE UIsI MarucTPaHToB /
FO.A. Tepemenko. — CapatoB: Aii [Iu Op Menua, 2019. — 76 ¢. — ISBN 978-5-4486-0567-3. —
Texct: anekrponnsiit // Ludposoit obpazoBatensHbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/85745.html. — Pexwum moctyna: ajisi aBTOPU3HP. MOJB30BATEICH. -
DOI: https://doi.org/10.23682/85745 (nata obpamenus: 25.08.2022).

7. Hukynbmuna, H. JI. Yuuce nucaTe HayyHble CTaThU Ha aHTJIMICKOM s3bIKe: ydeOHOE

nocobue / H. JI. Hukynpmuna, O. A. I'muBenkoBa, T. B. MopnoBuna. — Tam6oB: TamOoBckwmii
rocyaapcTBeHHbIN TexHnyeckuil yausepcuret, 9bC ACB, 2012. — 172 €. — TeKcT: 37eKTPOHHBIH
/I UludpoBoit  obOpazoBarenpHbIi  pecypc IPR SMART: [catiT] —  URL:

https://www.iprbookshop.ru/64609.html (nara obpamienus: 25.08.2022). — Pexxum goctyma: s
aBTOPHU3HP. MOJIH30BATENCH.

8. Houxos, B. K. OcHoBBI akagemuueckoro mucbMa: kypc nekuuii / B. K. HoBukoB. —
MockBa: MocKkoBCKasi TOCyJapCTBEHHAs akaJieMus BOJHOTO TpaHcmoprta, 2016. — 162 ¢. — Tekcrt:
anektpoHHsld // Uudposoii obOpazoBarensubiii pecypc IPR SMART : [caiir] — URL:


https://library.utmn.ru/dl/PPS/Mel'nikova_911_2014.pdf
https://library.utmn.ru/dl/PPS/Mel'nikova_910_2015.pdf
https://library.utmn.ru/dl/PPS/Melnikova_540_UP_2017.pdf
http://www.iprbookshop.ru/55003.html

https://www.iprbookshop.ru/65670.html (nara o6pamienus: 25.08.2022). — Pexxum noctymna: st
ABTOPU3HUP. MOJIb30BATEIICH.

5.2 DuleKTpOHHBIEe 00pa30BaTe/IbHbIC PECYpPChI:
1. https://scholar.google.ru
2. www.writing.utoronto.ca/advice
3. http://learnenglishteens.britishcouncil.org/skills/writing-skills-practice
4. http://www.autoenglish.org/writing.htm
5. https://www.acs.org
6. http://www.agrif.bg.ac.rs/files/subjectfiles
7. http: //lwww.abc.chemistry

6. COBpeMeHHbIe l'lpO(l)eCCI/[OHaJII)HI)Ie 0a3bl JAHHBIX H I/IH(l)OpMaIII/IOHHbIe ClIpaBOYHbLIC

CUCTEMBI:

1. Scientific Reports in Chemistry. URL:
https://www.nature.com/subjects/chemistry/srep

2. American Chemical Society / ®I'BY «locymapcTBeHHass MyOauyHas HaydHO-
TexHuuyeckas oubmuoreka Poccum». URL: https://www.acs.org/content/acs/en.html

3. Institute of Electrical and Electronics Engineers, Inc (IEEE) / ®IBY
«locynmapcTBeHHass ~ MmMyOJM4YHAs  HaydHO-TeXHHUYeckas  OubOmmorexka  Poccumy. URL:
https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

4. Royal Society of Chemistry / ®I'BY «l'ocynapcTBeHHass myOaudYHas HaydHO-
Texuuueckas oubnmoreka Poccumy». URL: https://pubs.rsc.org/

5. Kypuansr uzparenscta Wiley / ®I'BY «l'ocymapcTBeHHas myOnuyHas HaydHO-
Texuuueckas oubnmmoreka Poccum». URL: https://onlinelibrary.wiley.com

6. ProQuest Dissertations &Theses Global / ®I'BY «locymapcTBeHHass myOIuvHas
HayJYHO-TeXHHYeCKast onbaroreka Poccum». URL: https://search.proquest.com/index

7. Clarivate Analytics — Web of Science Core Collection / ®I'BY «I'ocymapcTBeHHas
nmyoauyHas Hay4YHO-TEXHUYECKas OoubmmoTeka Poccuny. URL:

https://apps.webofknowledge.com/WOS GeneralSearch input.do?product=WOS&search mode=G
eneralSearch&SID=C2ivzMxspGLnBiQvOWN&preferencesSaved=

8. XKypuaner m3narensctea SAGE Publication Collection / ®I'BY «I'ocymapcTBenHas
nyOnMYHas HaydHO-TexXHH4Ueckas oundamoreka Poccum». URL: https://journals.sagepub.com

9. MeskBy30BCKas 3eKTpoHHas oubauorexa (MOB) https://icdlib.nspu.ru/

10. Harmronansnas snekTponHas oubnuoreka https://rusneb.ru/

11.  Xypnans! uzgarenscrea SAGE Publication https://journals.sagepub.com

7. JInneH3MOHHOEe M CBOOOAHO pacnpocTpaHseMoe NMPOrpaMMHoe odecriedeHHe, B TOM 4YHCJIe
0TEe4eCTBEHHOI' 0 MPOM3BOJACTBA
MS Office, nnarpopma st anekTpoHHoro ooyuenus: Microsoft Teams.

8. Texunueckue CpeacTsa 1 MAaTEPUAJIBLHO-TEXHUIECKOEC obecnevyeHue AUCHUIIJIMHbI

MynbTumenuitHas ydeOHast ayAuTOopusi JJIs NPOBEJCHHs 3aHATUH CEMHMHApPCKOTO THIA
OCHaIIIeHa CJIEAYIOIIUMHU TEXHUYECKUMU CpeicTBaMu 00y4deHHs U 000pyioBaHHEM: yueOHast MeOerb,
J0CKa ayAWTOpHAs, MYJIbTUMEIUIHOE TPOCKIMOHHOE M  aKyCTHYecKoe 00opyroBaHHE,
MIEPCOHAIBHBIN KOMIIBIOTED.

Aymuropus Ul CaMOCTOSITETIbBHOM paboThl OCHAIIEHA CIECAYIOUIMMH TEXHUYECKUMHU
cpeacTBaMU 00ydeHUs 1 000opyioBaHUEM: yueOHasi MeOellb, IePCOHAIbHBIE KOMITBIOTEPHI.
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®Ir'AOY BO «TFOMEHCKUM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTuTeNeM AUpeKTopa
WNHcTruTyTa XuMHn
bypxanosoi T.M.
PA3PABOTUYUKU

EBpam B.M., Ilonosa O.A.

WHocTpaHHBIH A3bIK TS aKaIEMUYECKHUX 1eIel (HEMEIKUi)
PaGouas mporpamma
JuTst oOyJaromuxcs 1o HarnpasieHuto moArotoBku 04.04.01 Xumwus
npoduiu NoAroToBKU: OU3NKO-XUMUYECKHI aHaIN3 TPUPOIHBIX U TEXHUUYECKUX CUCTEM B MaKpoO-
U HAaHOCOCTOSIHUSIX, XMMHUS HEPTU U dKOJIOrndeckas 0e30MacHOCTb
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0OCBOCHUA TUCHUIIIMHBI

1.1. KomnereHuuu oO0y4yawuierocsi, ¢opmupyembie B Ppe3yJbTaTe OCBOEHHS JaHHOI
AUCHMILINHBI (M0odyna). YK-4, YK-5

1.2. WHauKaTopbl [JAOCTH:KEHHS KOMIETeHUMii, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yjabTatamMu 00y4eHus
3Hanus:

® OCHOBHBIX OCOOCHHOCTEH aKaJAeMHUYEeCKOTO U MPO(ecCHOHAIFHOTO KOMMYHUKATHBHOTO
B3aUMOJICHCTBUS (JIEKCUYECKUE, FPAMMATUYECKUE aCTIEKThI);

® JIEKCUKO-IPAMMAaTHYECKOTO0 Marepuaja, XapakTepHOro JUisi YCTHOM M IHUChMEHHOU
podeccrnoHaIbHO-OPUEHTUPOBAHHON KOMMYHHUKALINN;

e 0a30BBIX XapaKTEpPUCTUK JMCKYCCMM Kak o0co00ro TuIMa  aKaJeMHU4YecKoro U
po(eccHoHaIbHOTO IUCKYPCa;

e crnoco0oB yOexIeHus, BUIOB MPSAMBIX U KOCBEHHBIX JOKA3aTENbCTB;

® OCHOBHBIX OCOOCHHOCTEH KyJbTYpbl CTPaHbl H3y4aeMOTro $S3bIKa U OCHOBBI KYJIBTYpbI
peain3alii KOMMYHUKaTUBHOTO B3aUMOJIEHCTBUSI.

Ymenus:

® OpraHM30BaTh aKaJeMHUYECKOE U MPOPeccCHOHATbHOE KOMMYHHUKATUBHOE B3aHMOJEHCTBUS C
y4eToM Liese, 3a/1a4 ¥ KOMMYHUKaTUBHOM CUTYaIUu;

® T[PUMEHATH TEXHOJOTHUIO TIOCTPOCHUS HJ(PPEKTUBHOM KOMMYHUKALUM, THepenaydeit
npodeccroHabHON MH(OpMalMKM Kak B YCTHOM Tak M B MUChMEHHOM (hopMax B pamkax
aKaJIeMU4eCKOT0 1 MPOo(ECCHOHAIBLHOIO B3aUMOICHCTBHUS;

® OCYIIECTBJIATH BBIOOp M HPUMEHATh COBPEMEHHBIE HH(OPMALMOHHO-KOMMYHHKATHBHBIE
TEXHOJOTUM, B TOM 4YHCI€ Ha HMHOCTPAHHOM S3BIKE JUI1 aKaJEMUYECKOTO M
po(heCCHOHAIBHOIO B3aUMOJICHCTBHS;

® y4acCTBOBAThb B AUCKYCCHOHHOM aKaJeMHUYECKOM U NPO(eccHoHaIbHOM OOIIEHNH;

® IIPUMEHATh HABBIKA IIPABUJIBHOTO OOLICHHS W B3aUMOJEHCTBUSA MEXKIY COLMAIbHBIM
CyOBEKTOM, COLIMATbHBIMU I'PYyIIIaMH, OOLTHOCTSIMU U OOLIECTBOM B LIEJIOM;

® I[IPOBOJAUTH AHAIU3 BEpOATBHOIO M HEBEPOAIBHOTO IOBEIEHUS INPEACTaBUTENICH CTpaHbl
M3y4aeMoro s3bIKa;

® CIOJIb30BaTh Pa3HOOOpa3HbIe CTPATErMHU JUIsl YCTAHOBJIEHUS KOHTAKTa C MPEICTaBUTEIIMHU
IPYruX KyJIbTyp C YU€TOM OCOOEHHOCTEH 3THMUYECKUX IPYII U KOH(]eccHii, mpeorosieBaTh
CYIIECTBYIOLUE CTEPEOTHIIBI.

HaBbixkn:

® AKaJEMUYECKOT0 M Mpo(ecCHOHATBHOIO B3aUMOJEWCTBUS C Yy4eTOM IeJlel, 3amad u
KOMMYHHUKaTUBHOM CUTYaIUH;

e nocTpoeHHs 3((PEeKTUBHON KOMMYHMKALUHU, Iiepeaadyn npodeccuoHanbHoi nHpopMauy B
YCTHOM W B NHCbMEHHOH (opMax B paMKax akKaJeMHUYeCKOTo M Mpo(hecCHOHAIBHOIO
B3aMMO/ICHCTBUS;

® [IPaBUJIBHOTO OOIICHUS U B3aUMOACUCTBUS MEXJY COLMATIBHBIM CyObEKTOM, COLMAIBHBIMU
rpynnamu, OOLIHOCTSIMU U OOIIIECTBOM B LIEJIOM;

® YCTaHOBJICHHMSI KOHTAKTa C MPEACTABUTEISAMH JPYIHMX KYyJIbTYp C Y4E€TOM OCOOEHHOCTEH
STHUYECKUX TPYNI U KOH(ecCui;

e paboThl C COBPEMEHHBIMH HH(POPMALMOHHO-KOMMYHUKATUBHBIMU TEXHOJOTUSMHU, B TOM
yucie Ha HMHOCTPAHHOM  sI3bIK€ JUI  aKaJeMHYeCKOro M Mpo(ecCHOHANIbHOTO
B3aUMOJIEHCTBUS.



2. CTpyKTYypa M TPY/10€MKOCTb THCHUIINHBI

Tabmuma 1
Bun yae6HO#I paboThI Bcero uacos KoJ1-Bo yacoB B cemecTpe (aK.4.)
1 cemectp 2 cemecTp
Oo0masn 3ad4. ell. 4 2 2
TPY10€MKOCTh yac 144 72 72
N3 Hux:
Yacel ayuTOpHOIi padotsl (Bcero): | 104 52 52
Jlexuun 0 0 0
[IpakTHueckue 3aHsITH 104 52 52
Jlaboparopubie  /  mpakTtudeckue | 0 0 0
3aHSTHS T10 TIOTPYITIaM
Yacel BHeayIMTOPHOIi padoThl, 40 20 20
BKJIIOYASI KOHCYJIbTAIUH, HHYIO
KOHTaKTHYIO padoTy u
CaMOCTOSITEILHYI0 padoTy
o0yuarouerocst
Buxn npomexyrouyHoil — arrectanuu 3auer DK3aMmeH
(3aueTt, qud. 3a4eT, SK3aMeH)
3. Conep:xkaHue TUCHUTLINHBI
Tabmnuua 2
No Temartnka y4eOHBIX BCTpeU Buasl aynutopHoi Uroro
paboTHI (B aK.4ac.) ayIUTOPHBIX
aK.4acoB IO
TeMe
= z
5 =
= =
= =
& ~ g =
9 S o3
= 2 =5 5
% T 2 =
3 532
o O o
= | § | §Z§
= =
= = Q= /o)
= = Q ¥ =
5 & |88¢
= = B EE
1 2 3 4 5 6
Yacos B 1 cemecTpe 0 52 0 52
HNHocTpaHHBIH SI3BIK JJI51 0 52 0 52
aKajJjeMUYeCKHUX uesei (HeMelnKuii)
1 Beenenue B qucuunnuny «MS mis 0 2 0 2
aKaJeMHYECKUX IIeNei»
2 AxageMudeckoe MICchbMO Kak CIioco0 0 2 0 2
KOMMYHHKAIIIH B HAYKE
3 Crenenp marucrpa 0 2 0 2
4 AKaieMH4ecKOe MUChMO: IPOCThIE 0 2 0 2
MIpeI0KEHUS
5 Monoo#t uccienoBaTeb 0 2 0 2
6 AxaneMuuecKoe MUCbMO: CIIOKHBIE 0 2 0 2
TIpeII0KEHUS




7 Hanpasnenue marucrepckoid mporpammsl | 0 2 0 2

8 AKageMHUUecKoe IMUChMO: ad3al] Kak 0 2 0 2
0a30BBIif JIEMEHT CTPYKTYpPbI
aKaJIeMUYECKOTO TEKCTa

9 HckyccTBO MyOIMUHBIX BBHICTYIIIICHUM 0 2 0 2

10 AKkajgeMHuueckoe muchbMo: BUbI ad3zamnes | 0 2 0 2

11 AKageMHUUeCcKoe YTCHUE 0 2 0 2

12 AKaJeMHYECKOE IMHChMO: CBOMCTBA 0 2 0 2
a03ara

13 Pednexcus 0 2 0 2

14 AKaJgeMHUeCcKOe IMHUChbMO: CBOMCTBA 0 2 0 2
ab3ama

15 HckyccTBO myOIMYHBIX BBHICTYIUIEHUH 0 2 0 2

16 AKkaneMHuuecKoe MUChMO: TEXHOJIOTHU 0 2 0 2
reHepaluu uaen

17 HckyccTBO myOIMYHBIX BBICTYIIIEHUH 0 2 0 2

18 AxaneMH4ecKoe IIMChMO: ICCE KaK B 0 2 0 2
aKaJIeMUYECKOTO TEKCTa

19 HckyccTBO mMyOIMYHBIX BBHICTYIUICHUH 0 2 0 2

20 AxaneMruecKoe MUCHMO: BUIBI DCCE 0 2 0 2

21 AprymeHTanus u yoexaeHue 0 2 0 2

22 AxaneMuueckoe mucbMo: BBeaeHue scce | 0 2 0 2

23 AprymeHTanus u yoexxJieHue 0 2 0 2

24 AxaneMH4ecKoe IMCHbMO: 3aKJIFOYEHNE 0 2 0 2
acce

25 AxaneMH4ecKoe YTeHHUE 0 2 0 2

26 Peduexcus 0 2 0 2

27 Koncynpramus 0 0 0 0

28 3auer 0 0 0 0
YacoB B 2 cemecTpe 0 52 0 52
HNHocTpaHHBIN SI3BIK 151 0 52 0 52
aKaJeMUYecKHX lesieil (HeMelKuii)

1 [Tomynsapu3arust Hay4IHBIX 3HAHWMN: 0 2 0 2
COBPEMEHHBIC TCHICHIIUN

2 AxanemMudeckoe mucbMo: HayuHble 0azbl | O 2 0 2
JTAHHBIX

3 Mesx1yHapOoAHOE COTPYAHUYECTBO 0 2 0 2

4 AxaeMu4ecKoe MUChMO: Hay4Has 0 2 0 2
CTaThsl

5 Hayunbie quckyccuu: TakTuKa U 0 2 0 2
CTpaTeruu

6 AxaeMu4ecKoe MUCbMO: CTPYKTYpa 0 2 0 2
HAay4YHOU CTaTbU

7 HayuHble qucKyccHn: KpyTiblid CTOJ 0 2 0 2

8 AKaieMH4ecKoe MUChMO: pa3el 0 2 0 2
«MeTtoab»

9 BusyanbeHas nHdopmarms 0 2 0 2

10 AKaIeMH4eCKO€ MUChMO: Pa3/Iebl 0 2 0 2
«PesynbraTtey U «Jluckyccus

11 AxaneMuuecKkoe YTeHHUE 0 2 0 2




12 AxaieMU4ecKoe MUChbMO: 0 2 0 2
HCCJIEI0BATENBCKUI BOIIPOC

13 Pednexcus 0 2 0 2

14 AxaJeMU4ecKoe IMCbMO: METAJaHHbIE 0 2 0 2
HAy4YHOM CTaTbU

15 Marucrepckas AuccepTanus: Ueiau U 0 2 0 2
3aJa9u

16 AxageMudeckoe mucbMo: uteparypasiii | O 2 0 2
0030p

17 Maructepckas nmuccepranusi: pe3ynbratsl | 0 2 0 2

18 AxageMudeckoe mucbMo: Hay4yHas otTuka | 0 2 0 2

19 AKaJleMUYeCcKOoe YTEHHE 0 2 0 2

20 AxaeMU4ecKoe MUCbMO: CTpaTeruu 0 2 0 2
W3JI0KEHHS TEKCTa

21 Hayunbie koH(pepeHmm 0 2 0 2

22 AxazgeMrudecKkoe ICbMO: 3asiBKU Ha 0 2 0 2
I'PaHThl U KOH(EepeHIIUN

23 Hay4Hble KOH(epeHIHH: poJieBasi urpa 0 2 0 2

24 JlenoBast mepenucka 0 2 0 2

25 Mou HayuHbl€ TOCTHKEHUS 0 2 0 2

26 Pednexcus 0 2 0 2

27 KoHcynbranmst nepes 5K3aMeHOM 0 0 0 0

28 OK3aMeH 0 0 0 0
Hroro (ak.4acoB) 0 104 |0 104

4, CucreMa olleHUBaHMUS.
OO6yuaromuecs, He HabpaBmue 61 Oamra B TeYeHHE ceMeCcTpa, WM HE COTJIaCHBIE C OIEHKOM,
MOJTYYCHHOM 10 UTOTaM TEKYIIETO KOHTPOJIS B CEMECTPE, TPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO B
(hopMe 3adeTa B IIEPBOM CEMECTpE, SK3aMEHA BO BTOPOM CEMECTpE.
[Ipn mpoBeneHWH NPOMEKYTOYHOM aTTeCTallud pPe3ysbTaThl, IOJyYCHHBIE OOy4JaloImHUMCS B
ceMecTpe, MepeBoasATCsS B GopMaT TPATUIIMOHHON OIEHKH B COOTBETCTBHM CO IIKaJOH IepeBoia
0aIoB:
1 cemectp:

— ot 0 10 60 6amIoB — «HE 3aYTEHOY;

— o1 61 go 100 GayuIoB — «3aYTEHOY.
2 ceMecTp:

— 60 0anoB U MEHEE — «HEYJOBIETBOPUTEIHLHOY;

— ot 61 10 75 6amI0B — «yIOBIETBOPUTEIHLHOY;

— ot 76 10 90 6aIIOB — «XOPOIIIOY;

— 0T 91 1o 100 GayuI0B — «OTJIIMYHOY.

OOyuaromue, HaOpaBlIMe MO WUTOraM paboOThl B cemecTpe MeHee 61 Oaria, coaroT 3adeT IO
JTUCIUILTUHE.
3aueT BKIIIOYAeT:

1. CocraBieHre TEPMHUHOJIOTHYECKOTO CIOBapS;

2. Hanucanue scce (250-300 cinoB).

OOyuaromuecs, He HaOpaBIIME JOCTATOYHOTO KOJHYECTBA OaIOB JUISI OLEHKU WIIH
JKENAIMe TOBBICUTh SK3aMEHAIIMOHHBIA 0asul, CIAIOT 3K3aMeH B TEepUOJ IK3aMEHAIlMOHHON
CECCHH.

Coneprxkanue 3K3aMeHa:
1. TlpeseHTanms mo pe3ylibTaTaM UCCIEI0BATEIbCKON pabOTHI.
2. CocraBrneHue TEPMUHOJIIOTUYECKOTO CIIOBApSI.



5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue THCIHUILINHBI

5.1 JIuteparypa:

1. ITomoBa, Onbra AuapeeBHa. Jle0Boit MHOCTpaHHBIN 3bIK (HeMelkuil s3b1K). Durch Lernen wird
man zum Meister: yueOHO-METOIMYECKOE MOCOOME ISl MarkuCTpaHToB | Kypca MeaarormyecKux
HanpaBJIeHUH 09HOH U 3a0uHOU Popm oOyuenus / O. A. Ilomosa; [oTB. pea. JI. B. IlIunosa; per.: A.
C. SkoBnesa, C. E. EmenbsHoBal; M-Bo oOpa3oBanust u Hayku P®, Trom. roc. yu-1, UH-T uctopuu n

nmoymt. Hayk. — Tromenb: U3m-Bo Tiom. roc. yu-ta, 2016. — 2-JIMICH3UOHHBIH JOTOBOpP Ne
353/2016-06-20. —  Jloctym mo maponmo W3 ceth  MuHtepHer  (ureHue). —
<URL:https://library.utmn.ru/dl/PPS/Popova 353 Nemetskii yz UMP 2016.pdf>. (mata

obpaenus: 25.05.2022)

2. KOpuna, M. B. Deutsch fur den Beruf (memenxuii s3plk B cdepe mnpodheccHoHATBHON
KOMMYHHMKaIMM): yuebHoe nocodbue / M. B. FOpuna. — Camapa: Camapckuil rocyaapcTBEHHBIN
apXHUTEKTYypPHO-CTPOHUTENbHBIN yHUBepcuTeT, D6C ACB, 2014. — 94 ¢. — ISBN 978-5-9585-0561-
6. — TekcT: anekTpoHHbBIN // DnekTpoHHO-0nOIMoTeuHas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/29783.html (mara oOpamenus: 25.05.2022). — Pexum jgocryna: is
asropusup. [lone3oBarenen

3. Hemeukwnii sa3pik: YueObHuk pans wmaructpoB / Ilog pea. Komsma H.A. - Pocros-Ha-
Hony:UznarensctBo FODY, 2016. - 286 c.: ISBN 978-5-9275-1995-8. - TekcT : 371€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/989847 (mata oOpamenus: 20.06.2022). — Pexum
JOCTYTIA: TI0 TIOJIITHCKE.

4. Hosukos, B. K. OcHoBbI akamemuueckoro nucbma: Kype jaekinuii / B. K. HoBukoB. — Mockaa:
MockoBCKasi rocygapcTBEHHas akaaeMus BOAHOro TpaHcmopra, 2016. — 162 c¢. — Teker:
anekrpouHslid // Iudposoit obOpaszoBarenwubli pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/65670.html (mara o6pamenus: 25.09.2022). — Pexxum mocTyma: is
ABTOPHU3UP. TOJIb30BATEIICH.

5. Konockoga, C. E. Hemenkuii s3bIK 11 MarucTpaHTOB U aCIIUPAHTOB YHUBEPCUTETOB. | epMaHus
u EBpomna: yue6. mocobue / C. E. Konockosa. - PoctoB-Ha-/lony: IODVY, 2008. - 44 ¢. - ISBN 978-5-
9275-0407-7. - Texct: anexrponnbii. - URL: https://znanium.com/catalog/product/555500 (marta
obpamienus: 25.05.2021). — Pexxum gocTyna: 1mo momrcKe.

6. [Naganko, O. H. [lenoBas koppecnonaeHnusa. HeMenkui si3pIk: y4eOHO-TIpaKTHYECKOE rmocodue /
O. H. Ilaganko. — Mocksa: EBpa3utickuii oTkpbIThId HHCTUTYT, 2011. — 200 c. — ISBN 978-5-
374-00498-4. — TekcT: 3neKTpOHHBIN // DnekTpoHHO-0nbmnoTeunas cucrema IPR BOOKS: [caiiT].
— URL: http://www.iprbookshop.ru/10659.html (mara o6pamenus: 25.05.2022). — Pexum
JOCTYyIa: JUIs aBTOPU3UP. MOJIb30BaTeeH

7. KonockoBa, C. E. HeMenkuii si3bIK 1711 MarucTpaHTOB M aCIIMPAHTOB YHHUBEpcUTeToB. Auslander
in Deutschland — Vom Gastarbeiter zum Mitburger [DaekTpoHHbIii pecypc]: yueoHoe mocobue / C.
E. KonockoBa. - PocroB-Ha-/lony: U3narensctBo KOxxHoro denepansuoro ynusepcurera (FOOVY),
2008. - Pexum jpgoctyma: http://znanium.com/catalog/product/556816 (mata oOpamieHus:
25.05.2022).

8. Hemenkuii si3pik: yueOHuk /i maructpoB / B. A. backakosa, C. H. KoBanbckas, H. A. Konsiga [u
ap.] mon pemakumern H. A. Komsina. — PoctoB-Ha-Jlony: W3natensctBo FOxHOTO (hemepanbHOTO
yHuBepcutreta, 2016. — 284 c. — ISBN 978-5-9275-1995-8. — TekcT: 3/1eKTpOHHBIH //
DNeKTPOHHO-OMOIHOTeUHAs cucremMa IPR BOOKS: [caiiT]. — URL:
http://www.iprbookshop.ru/78683.html (mata o6pamienuns: 25.05.2022). — Pexum moctyma: s
asropusup. [lons3oBarenen

9. Canaposa, E. I'. Hemeukuit s3p1k a1 Bac. Yacts 1: yuebnoe nmocobue / E. I'. CanapoBa. —
Kpacnonmap: FOxHbIil uHCTHTYT MeHemxkMmeHTa, 2012. — 75 ¢. — ISBN 2227-8397. — TekcrT:
ANEKTPOHHBIA // DnekTpoHHO-OmOnmoreynas cuctema I[PR  BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/9775.html (mara oOpamenus: 25.05.2022). — Pexum pocryma: s
asropusup. llonb3oBarenen

10. Canaposa, E. I'. Hemenkuit s3p1k s Bac. Hacte 2: yue6HOoe mocobue / E. I'. CanapoBa. —
Kpacunomap: FOxHblil uHCTHUTYT MeHemxkMmenTa, 2012. — 84 ¢. — ISBN 2227-8397. — TekcrT:



ANEKTPOHHBIA // DnekTpoHHO-OMOmmoreynas cuctema I[PR  BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/9776.html (nara oOGpamienus:25.05.2022). — Pexum gocryma: uist
apropusup. llonb3oBareneit

11. TMorémuna, T. A. Hemeuxuil s3bIK JUIsi acOUPAHTOB. ANANTATUBHBIM KypcC: MPAKTUYECKOE
nocobue / T. A. Ilorémuna. — Kamununrpan: bantuiickuii ¢enepanbHbIl YHUBEPCUTET HM.
Nmmvanynna Kanra, 2011. — 134 ¢. — ISBN 2227-8397. — TekcT: 31eKTPOHHBIN // DIEKTPOHHO-
oubnmmoreunas cuctema IPR BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/23807.html (maTa
obpamienus: 25.05.2022). — Pexxum pocrtymna: s aptropusup. [losnb3oBaTesieit

12. SlkoBnera, A. C. Hemernkuii s3bIK JUTsl 00y9JaIONIUXCS B MAarHCTPaType U acliupaHType: yaeOHoe

nocodbue / A. C. SxosneBa, E. b. EpenunnoBa, C. A. EpenunHoB. — TromeHb: TroOMeHCKHIA
uHAyCcTpuanbHbI yHuBepcuter, 2018. — 86 c¢. — ISBN 978-5-9961-1616-4. — TekcrT:
ANEKTPOHHBIM // DnekTpoHHO-OMOMmoTeunass cucrema I[PR - BOOKS [caiit] — URL:

http://www.iprbookshop.ru/83703.html (mara oOpamenus: 25.05.2022). — Pexxum jgocryma: is
asropusup. [lone3oBarenen

13. Y4eOHbIe 3aaHUS [T0 HEMEIIKOMY SI3BIKY JUISl aCIIUPAHTOB M couckaTeneid / cocraputesm C. H.
HenncoB. — Jluneuk: Jlunenkuit rocynapcTBeHHbIH TexHuueckuil ynusepcuter, O9bC ACB, 2013.
— 26 c. — ISBN 2227-8397. — Tekcrt: 21eKTpOHHBII // DneKTpoHHO-0nbimmoTeyHast cuctema [PR
BOOKS: [caiiT]. — URL: http://www.iprbookshop.ru/55172.html (mata obpamenus: 25.05.2022).
— Pexkum gocryna: nns apropusup. [loms3oBarenei

14. Bynsdouu, E. B. Hemenxuii s3bik: y4eOHO-METOAUYECKOE IMOCOOME IS CHEIUATBHOCTH
«CouunanbHas padora» / E. B. Bynbdosuu. — Brnagumup: Brnagumupckuil ropuimdaeckuii HHCTUTYT
denepanbHO# ciyxObI HcrioHeHMs Haka3anuid Poccnn, 2014. — 38 ¢. — ISBN 978-5-93035-482-
9. — TekcT: neKTpoHHBIN // DnekTpoHHO-0nOIMoTeuHas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/51349.html (mara o6pamenus: 25.05.2022). — Pexum gocryma: s
apropusup. Ilonb3oBareneit

15. MensaukoBa, M. M. Deutsch fiir Masterstudienginger (Hemenkuii si3pIK 111 MarucTpaHTOB) :

yueOonunk / M. M. MenpHukoBa. — Camapa : Camapckuii TOCYIapCTBEHHBIH TEXHHUYECKHI
yauBepcutet, ObC ACB, 2019. — 91 ¢. — ISBN 978-5-7964-2181-9. — TekcT : 31eKTpOHHBIH //
DNeKTpOHHO-ONOIHOTeUHAS cucrema IPR BOOKS : [caiit]. — URL.:

https://www.iprbookshop.ru/111352.html (mata o6pamenus: 20.06.2022). — Pexum goctyma: s
aBropusup. Ilonb3oBareneit

16. IlIBenoBa, O. B. JlenmoBoii MHOCTpaHHBIM S3BIK JJII MArucTpOB: HEMEIKHH S3BIK : yuyeOHOE
noco0ue A MarucTpoB OYHOW M OYHO-3a04HOM (opM oOydeHus no AucuuruiuHe «JlemoBoii
nHocTpanHbeii s3eik» / O. B. IlIBemoBa. — Cankr-IletepOypr : Cankr-IleTepOyprekmit
roCyJapCTBEHHBIM YHHUBEPCUTET MPOMBIIIICHHBIX TEXHOJIOTUN U au3aitHa, 2018. — 78 ¢. — ISBN
978-5-7937-1534-8. — Tekcr : 2neKTpOHHBIH // DnexkTponHo-6ubmuoreunas cucrema [IPR BOOKS
: [caiit]. — URL: https://www.iprbookshop.ru/102510.html (mata ob6pamenus: 20.06.2021). —
Pexxum moctyma: s aBropu3up. nojab3osareneii. - DOI: https://doi.org/10.23682/102510

17. HoBuxos, B. K. OcHoBBI akamemMuueckoro nuceMa: Kype sekiuid / B. K. HoBukoB. — MockBsa:
MockoBcKasi TOCyAapCTBEHHas akaaeMus BoAHoro Tpancmopra, 2016. — 162 c¢. — Tekcr:
anektpoHHelid // I{udposoit oOpazoBatenbhbiii pecypc IPR - SMART . [caiit] — URL:

https://www.iprbookshop.ru/65670.html (mata oOpamenus: 25.09.2022). — Pexum nocryna: ans
aBTOPU3HP. TOJH30BATENEH.

5.2 DeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypcehl:
https://scholar.google.ru
www.writing.utoronto.ca/advice

6. CoBpemMeHHbIe TpPo(decCHOHANIbHBIE 0a3bl JAHHBIX W HH()POPMALNHOHHBbIE CIHPABOYHbIE
CHCTEMBI:

MesxBy30BcKas ekTponHas oudnuorexa (MIB) https://icdlib.nspu.ru/

HanuonaneHas snekTponHas oubnuoreka https://rusneb.ru/



https://doi.org/10.23682/102510
https://icdlib.nspu.ru/
https://rusneb.ru/

XKypnainsr uzgarenscrea SAGE Publication https://journals.sagepub.com
XKypnainsr uzgarenscrea Wiley https://onlinelibrary.wiley.com

7. JIuueH3MoHHOe U CBOOOJHO pacHpocTpaHseMoe NMPOrpaMMHoOe obecnieuyeHue, B TOM 4YHCJIe
0Te4eCTBEHHOI0 NMPOU3BOICTBA

MS Office, mardopma st snekrponHoro o0y4denus: Microsoft Teams.

8. TexHu4eckue cpeACTBA 1 MaTepHAIbHO-TeXHUYeCKoe o0ecreyeHue A CUMIIIMHbI
MynbsTuMenuiiHas yueOHasi ayIuTOpUs JIJsl MPOBEACHUS 3aHATUN CEMUHApPCKOrO THUIIa OCHAIlEHA
CIEYIOUIMMHU TeXHHYECKHMHU CPEICTBAaMH OOydeHHsS M 000pyaoBaHHEM: yueOHast meOenb, JocKa
ayJIUTOpPHAs, MyJIbTUMEIUITHOE IPOCKIIMOHHOE U aKyCTHYECKOE 000pyIOBaHHE, IEPCOHATBHBIN


https://journals.sagepub.com/
https://onlinelibrary.wiley.com/
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3amecTuTeNneM AUPEKTopa
WNHucTnuTyTa XuMnn
bypxanooi T.M.
PA3PABOTYUK(N)
Azapanus H. O.

KomnsroTepHbie TEXHOIOTHU B HAyKe U 0Opa30BaHUA
Paboyas mporpamma
JUTsl 0OyJaromuxcs 1Mo HanpasieHuto nmoarotoBku 04.04.01 Xumus
poGUIIh TOATOTOBKH: DUBUKO-XUMHUUECKHI aHAJIA3 TIPUPOTHBIX U TEXHUUIECKUX
CHCTEM B MaKpO- U HAHOCOCTOSTHUSX
dbopma oOyueHuss ouHas



1. Ilnanupyembie pe3yabTaThl 0CBOEHUS TUCIUILIMHBI

1.1. KomnereHuuu oO0y4yawuierocsi, ¢opmupyembie B Ppe3yJbTaTe OCBOEHHS JaHHOI
AUCHUILINHBI (MOOYN5):

VK-1; OIIK-1; OIIK-3.

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHHPYEMbIMH
pe3yJiabTatamMu 00y4eHus

KoMbl0TepHbI€ TEXHOJOTHH B HAVKE H 00pPa30BAHUHU

3HaHMA OCHOBHBIX HampaBlieHUH HHQPOPMAIMOHHBIX TEXHOJOTHH B HpodecCHOHaTbHOU
00JacTH XMMHUH, OCHOBHBIE TUIIBI CTIEHUATU3UPOBAHHOTO MPOTPAMMHOI0 00€CIIEUEHHUS.

YMeHusi ucnonb3oBaTh 0OILIee M CIEHUATU3HMPOBAHHOE IPOrpaMMHOE oOOecreueHue,
WHuTepHer-pecypchl U MHPOPMAIIMOHHBIE CETH IS OCYIIECTBJIEHUS HAy4YHBIX HCCIEAOBAHUN U
perieHus 3a1a4 B 00J1aCTH XUMUH.

HaBbikn noucka u oOpaOOTKHM XUMHUYECKOW HMHPOpMauH, HEOOXOIUMOW A pelieHus
HCCIIEIOBATENIbCKUX 3aa4 IO XUMHUU U JUIsI XMMUYECKOT0 00pa30BaHUsI.

2. CTpyKTYypa U TPYA0EMKOCTb JUCHMILIHHBI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos-Bo yacos B
cemecTpe (aK.4.)

1
Oowmas 3a4. efl. 3 3
TPY10€eMKOCTh yac 108 108
N3 Hux:
Yacbl ayTuTOpHOI padoThl (BCEro): 32 32
Jlexkun 16 16
[IpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / TIpaKTUYeCKHE 3aHATHS 10 | 16 16
MOArpyIam
Yacel BHeAyIUTOPHON PadoThl, BKJIOYasK 76 76
KOHCYJIbTAlHH, HHYI0 KOHTAKTHYIO PadoTy u
CaAMOCTOSITEJIbHYIO PadoTy 00y4aonerocst
Bun npomexxyrouHoi arrectauuu (3ader, aud. HuddepenuupoBann
3a4eT, IK3aMeH) BIii 3a4eT




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboThl (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
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= <
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1 2 3 4 5 6
Yacos B 1 cemecTpe 16 0 16 32
KomnbroTepHbIe TEXHOJIOTHH B HAYKE H 16 0 16 32
00pazoBaHUMN
1 WNubopmanoHHbIe TEXHOJIOTHH 2 0 0 2
2 [Touck xumMuueckoit UHGopmaluu B 0 0 2 2
HHTepHeTe ¢ uCnoibp30BaHuEM
TEMaTHYECKHUX KaTaJIOrOB U MOUCKOBBIX
CHCTEM.
3 CoBpeMeHHBIC TEXHOJIOTUN 2 0 0 2
KOMITBIOTEPHOTO MepeBoia
4 KommnsrorepHsriil mepeBos TekcToB 1 web- | 0 0 2 2
CTpPaHUIL C TOMOIIBIO 3JEKTPOHHBIX
CJIOBapeil, MporpaMM-repeBoTYHUKOB U
HNutepner-cepBucoB. PenaktupoBanue
nepeBo/ia.
5 OO6nayHble BEIYUCICHUS 2 0 0 2
6 [Touck u aHaMM3 HAYIHOU 0 0 2 2
oubnmorpaduieckoit nHGOpMaIUH
7 Crnenuanu3upoBaHHbIE XUMUYECKUE 2 0 0 2
peaakTopsl Gopmyn
8 Penakrop Chemsketch. OcHoBHBIC 0 0 2 2
BO3MOYHOCTH.
9 Crnenpann3upoBaHHbIe 0a3bl JaHHBIX B 2 0 0 2
cetu UHTEpHET
10 Penaxtop Chemsketch. 0 0 2 2
JlononHUTEIHHBIE BO3MOKHOCTH.
11 KoMnbroTepHbI€ TEXHOIOTHH B 2 0 0 2
HccieoBaHusAX (pa30BBIX MpEBpalleHui
12 XUMHUYECKUH ITOUCK U 0a3bl JaHHBIX 0 0 2 2
13 KoMIbroTepHbI€ TEXHOIOTHH B 2 0 0 2
WCCIIEIOBAHUSX CTPYKTYPHI BEIIECTBA.
14 Penakrop nuarpamm coctosinus EdState | O 0 2 2
15 [IporpamMmsl A1 MOJIENTMPOBAHUS U 2 0 0 2
aHaJIM3a PEHTT€HOBCKUX CIIEKTPOB.




16 Diamond - Busyanu3anus 0 0 2 2
KPUCTAJUIMYECKON U MOJIEKYJIAPHOU

CTPYKTYpBI
17 KoHcynpranus nepej 3aueToMm 0 0 0 0
18 3auer 0 0 0 0
Htoro (ak.uacos) 16 0 16 32

4. CuctemMa olleHUBAHMUS.

OOyuaromuecs, He HaOpapmue 61 Oania B TCUSHUE CeMeCTpa, WM HE COTJIACHBIC C OIEHKOM,
MTOJIYYE€HHOM 10 UTOTaM TEKYIIETO KOHTPOJIS B CEMECTPE, TPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
¢dbopMe MpOXOAAT MPOMEXKYTOUHYIO arTecTanuio B Qopme auddepeHurpoBaHHoro 3adera (1
cemecTp).

[Tpu mpoBeeHUU MPOMEKYTOYHON aTTECTAIIUU PEe3yabTaThl, MOJIYICHHBIE 00YJIArOIIHUMCS B
ceMecTpe, MepeBoasATCS B (opmar TpaMIIMOHHONW OIEHKH B COOTBETCTBHH CO IIKAJIOW MEepeBoIa
0aJioB:

— 60 6ayI0B M MEHEee — «HEYIOBIETBOPUTEIHHOY;

—oT 61 10 75 6aJNIOB — «yIOBIETBOPUTEIHHOY;

— ot 76 10 90 GayIIOB — «XOPOIIOY;

— ot 91 g0 100 GanyoB — «OTAUYHON.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecneyeHUue THCIUIINHBI

5.1 Jluteparypa:

1. Onoxoi, JI. C. KoMmbroTepHbIE TEXHOJOTHN B HAyKe U 00pa3oBaHUU: ydeOHOE mocooue /
JI. C. Omnoxoit, B. M. TuroB. - MockBa: ®OPYM: MHDPA-M, 2019. - 224 c. - (Bsicmee
obpazoBanme). - ISBN  978-5-8199-0469-5. -  Tekcr: oamektponnbii. -  URL:
https://znanium.com/catalog/product/1002715 (mara o6parienus: 20.08.2022). — Pesxum gocTyma: mo
MOATHCKE.

2. ndopmarimoHHble TEXHOJOTUHM B 00pa3oBaHuu: yueOHOe mocobue / coctaButenu B. B.
KypasneB. — CraBpomnons: CeBepo-Kakasckuii penepanpubiii ynusepeurer, 2014, — 102 ¢. —
ISBN 2227-8397. — TekcT: snekTpoHHBIN // DnexkTpoHHO-OnOmmoTeunas cuctema IPR BOOKS:
[caiir]. — URL.: http://www.iprbookshop.ru/62937.html (nara o6pamenus: 20.08.2022). — Pexum
JOCTYyTIa: JUI aBTOPU3UP. MOJIb30BATENCH.

3. Maiictpenko, A. B. adopmaIoHHbIE TEXHOJIOTHMH B HAyKe, 00pa30BaHUH U MHKCHEPHON
MpakTUKe: y4yeOHOoe mocodue Jyisi CTyIeHTOB, oOydarommxcs mo Hampasierusm 220100, 230400,
240700, 260100, Bcex dopm obyuenus / A. B. Maiictpenko, H. B. Maiictpernko. — Tam00B:

TamOoBckuii rocynapcTBeHHbIN TexHuueckuit ynusepcurer, O6C ACB, 2014. — 97 ¢. — ISBN
2227-8397. — TekcT: 271eKTpOHHBIH // DinekTpoHHO-0ubnoTeunas cuctema IPR BOOKS: [caiit].
— URL: http://www.iprbookshop.ru/64098.html (mara o6pamenus: 20.08.2022). — Pexum

AOCTYIIA: IJIsT aBTOPHU3HUDP. MOJIL30BaTEIICH

5.2 DeKTpOHHBIE 00pa3oBaTe/IbHbIE Pecypcehl:

1. Xumuueckuit mopran ChemPort.Ru - (oOmwuit uHpOpMaIMOHHBIH pecype s
npodeccuoHanoB xuMHUYecKoit otpacin) — Pexxum goctyna: http://www.chemport.ru
2. elibrary — Pesxum mocryma: http://elibrary.agni-rt.ru

6. CoBpemeHHbIe mpodeccHOHANBHBIE 0a3bl JAAHHBIX W HHPOPMALHOHHBIE CIPABOYHbIE
CHCTEeMBI:

1. ProQuest Dissertations &Theses Global / ®I'bBY «l'ocynapcrBeHHast myOnu4Has
Hay4HO-TexHH4eckas oudnmmoreka Poccum». URL: https://search.proguest.com/index

2. HanimonasnbHast anekrponHas oudmuorexa. URL: https://rusneb.ru/



http://www.chemport.ru/
http://elibrary.agni-rt.ru/
https://search.proquest.com/index
https://rusneb.ru/

7. JIuueH3noHHOe U CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHoOe obecnieyeHue, B TOM 4YHCJIe
0TeYeCTBEHHOT0 MPOU3BO/ICTBA
MS Office, mnardopma st anekrponHoro odyduenust Microsoft Teams.
— CBo0ogno pacnpocrpansemoe [10, B TomM unc/ie 0Te4eCTBEHHOT 0 NPOU3BOACTBA:
ACD/ChemSketch

8. TexHn4eckue cpecTBA U MaTePUAILHO-TEXHHYECKOe o0ecniedeHue THCHUTIMHbI

MynsTuMenuiiHas y4deOHas ayAuTOpHsl JUIsl INPOBEAEHUS 3aHATUI JIEKIMOHHOIO THIA
OCHAIIICHA CIIEAYIOIUMHU TEXHUIECKUMU CPEICTBAMU 00yUeHHs M1 000pyAOBaHUEM: yueOHass MeOelb,
JOCKa ayAUTOpHAasl, MYJbTUMEIUIHOE TPOEKIMOHHOE M aKyCTHYEeCKoe 000pyJoBaHHE,
IIEPCOHAIBHBIA KOMITBIOTED.

MynbsTuMenuiiHasg y4deOHas ayquTOpusl JUIsl MPOBEIEHUS 3aHSATHH J1abopaTOPHOrO THIA
OCHAIIIEHA CJIEYIOLUTUMHU TEXHUUECKUMU CPEICTBAMU 00ydeHUsI M 000pyioBaHUEM: yueOHas MeOeb,
J0CKa ayAUTOpHAasl, MYJbTUMEIUIHOE TMPOEKIMOHHOE M  aKyCTHYeckoe 00O0pyaoBaHUE,
MepPCOHAIbHbIE KOMIIBIOTEPHI.

Aynutopus s CaMOCTOSITENBHOM pabOThl OCHAIEHA CIEAYIOIMMU TEXHUYECKUMHU
cpencTBaMu oOydeHUst ¥ 000pyIoBaHHEM: yueOHast MeOelnb, JoCcKa ayAuTOpHas, MYJIbTUMEIUNHOE
MIPOEKIIMOHHOE U aKyCTUYECKOE 000py0BaHKe, EPCOHAIbHBIE KOMITBIOTEPHI.
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YTBEPX/JIEHO
3amMecTUTeNeM IUPEKTOpa
WNHcTuTyTa XuMnu
bypxanosoi T.M.
PA3PABOTUUMKMU:
Cadun I.A.,

ITannues C.A.,

Kpemnesa T.A.

MeTO)IOJ'IOFI/ISI 158 aKTyaJ'II)HI)Ie 3a1auyn COBpeMeHHOfI XUMHUHAN
Paboyas mporpamma
JuTsi oOyJarommxcs 1mo HarnpasiaeHuto nmoArotosku 04.04.01 Xumus
Marwucrepckue nmporpaMmMbl: @U3NKO-XUMAYECKUA aHAJIA3 MPUPOTHBIX B TEXHUICCKUX
CHUCTEM B MAaKpO- U HAHOCOCTOSIHUSAX, XUMHUsI HEPTH U dKOJIoTUYECKast 0€30MacHOCTh
dbopma oOyueHuss ouHas



1. HnaﬂnpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIIIMHBI

1.1. KomnereHuuu oO0y4yawuierocsi, ¢opmupyembie B Ppe3yJbTaTe OCBOEHHS JaHHOI
AUCHUILINHBI (MOOYN5):

OIIK-1; OIIK-2; OIIK-3; I1K-1; TTK-2

1.2. WHaukaTopbl JAOCTH:KEHHSl KOMIETeHUHii, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yjabTaTamMu 00y4eHHsl:

3HAHMSA OCHOBHBIX MOHSATUH M TEOPETUYECKUX MOJENEed B XMMHH, ONMCHIBAIOLINX
XUMHUYECKOE CTPOCHHE MOJIEKYN C KIIACCUYECKOM, JJIEKTPOHHOW M KBAHTOBO-XMMHUYECKOM TOYKH
3peHusl; B3aUMOCBSI3U MEXAY HaOMI0JaeMbIMU XUMUYECKUMU SBJIECHUSMHU U aTOMHO-MOJIEKYJIIPHOM
(dbopMoll TBMKEHHSI MaTEPUN; OCHOBHBIE CIIOCOOBI OMMCAHUS PEAKIIMOHHOW CIIOCOOHOCTH MOJIEKYII,
B TOM YHCJIE B CTEXUOMETPUYECKOM, TEPMOJUHAMUYECKOM U KHHETUYECKOM aCIEKTax.

YMeHus1 aHaATU3UPOBaTh JBWXKYIIME CHUJIIbl U NPOTHO3MPOBATh HAIPaBICHHE U TIYyOMHY
MPOTEKAHUSI XUMUYECKUX MPOIECCOB, a TaKXkKe MPoOJIeMbl XUMUUYECKUX KiIacCU(PUKAIUI; TPaMOTHO
aHAJIM3UPOBATh MPOOJIEMbI, CBA3aHHBIE C HEOOXOJIMMOCTHIO OIIEHKH PEaKIMOHHON CHOCOOHOCTH
BEIIECTBA B Pa3IMYHBIX YCIOBUAX M MPABWILHO HAXOJUTh pallMOHaIbHbIE CIIOCOOBI TaKON OLEHKU
Ha OCHOBAHUU PAa3JIUYHBIX MOJIEIEH CTPOCHHUS MOJIEKYIL.

HaBbiku ucCnosib30BaHus MOHSATHITHOTO ammapaTta XWMHU, OOBSICHEHUS TEOPETUYECKOTO
Marepuaia ¢ MO3UIHUM aTOMHO-MOJIEKYIISIPHOTO M JJIEKTPOHHBIX IPEJACTaBICHUN B XUMHH; HABBIKU
XMUMHYECKOTO MOJIEIMPOBAHUS; HCIOIb30BaHUS HAayuyHOUH, y4eOHOW M CHpPaBOYHON XUMUYECKOM
JUTEpaTyphl, MATEMAaTHYECKUX U KBAHTOBO-MEXaHUYECKUX MOJIEIEH MOJIEKYJI.

2. CTpyKTYypa U TPYA0EMKOCTb JUCUMILIHHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacoB B cemecTpe (ak.4.)
1 2
Oowasn 3a4. el. 6 3 3
TPY10€eMKOCTh yac 216 108 108
N3 Hux:
Yacel ayTHTOPHOIT padoThl (Bcero): | 64 32 32
Jlexkun 32 16 16
[TpakTrueckue 3aHATHS 32 16 16
JlaGopaTopHbie / npaktuueckue | 0 0 0
3aHSATHS 110 TIOATPYIIIaM
Yacpl BHeayIMTOPHOIi padoThl, 152 76 76
BKJIIOYasi KOHCYJIbTAUHN, HHYIO
KOHTAKTHYIO padoTy U
CaMOCTOSITEJILHYI0 PadoTy
o0yuawuerocs
Bun npomexyrouHoil — aTTectanuu 3auer 3auer
(3auer, qud. 3a4eT, FK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB TI0
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1 2 3 4 5 6
Yacos B 1 cemecTpe 16 16 0 32
MeTo10JTOTHS ¥ aKTyalbHBIC 331a9n 16 16 0 32
COBPEMEHHON XUMUHU
1 BemectBa 2 2 0 4
2 Mertopaonoruyeckue mpooIeMbl 2 2 0 4
XHUMHYECKOTO MCCIICIOBAHS
3 AKTyanabHbIE TPOOIEMBI U 2 0 0 2
MEePCIIEKTUBHBIEC HAIIPABIIEHUS OOIIei
XUMHH
4 [Tpo6eMbl B omMCaHUU KHHETUKH 0 2 0 2
XMUMHUYECKUX MPOIECCOB
5 Karanus 2 0 0 2
6 TenaeHIMy pa3BUTHI COBPEMEHHOTO 0 2 0 2
HEOPraHMYeCKOro CUHTE3a
7 KuneTnka reTeporeHHbIX POILECCOB 2 0 0 2
8 CoBpeMeHHBIC METO/Ibl UCCIICAOBAHUS B 0 2 0 2
HEOPraHNYeCKON XUMUU
9 AKTyajbHBIE IPOOIEMBI U 2 0 0 2
MEePCIIEKTUBHBIC HATIPABIICHUS PA3BUTHS
HEOPraHNYeCKOH XUMUU
10 CuHTE3 HOBBIX MaTepHalioB ¢ 3aAaHHbIMU | O 2 0 2
CBOMCTBaMH
11 OpoHTHUPHBIC HAIIPABJICHHS 2 0 0 2
HEOPraHN4eCcKOr M PU3NYECKON XUMHUH
12 AxTyanbHble TPoOJIeMbl U 0 2 0 2
MEePCTIIEKTUBHBIC HATIPABIICHUS PA3BUTHS
HEOPraHNYECKOT0 aHaJIu3a
13 broHeoprannueckas XUMHUsI 2 0 0 2
14 AxTyanbHble aHanuTH4eckue npodiemsr | 0 2 0 2
HEOPraHNYeCKOH XUMUU U TEXHOJIOTUU
15 KoncynbTamus nepes 3auetom 0 0 0 0
16 3auer 1no AUCHUILIMHE 0 0 0 0
Yacos B 2 cemecTpe 16 16 0 32
MeronoJiorust U akTyajabHbIE 3aa41 16 16 0 32
COBPEMEHHON XUMUU




1 MeTo10510T1sl HAYKH 2 0 0 2

2 Meto10510r1s U aKTyalbHbIE 33a4u 0 2 0 2
OPraHU4eCKO XUMHUU

3 AxTyanbHbIe TPOOIEMBI U 2 0 0 2
MEPCIEKTUBHBIC HATIPABIICHUS Pa3BUTHS
OPraHN4eCKOM XUMHH

4 WHunmaTopsl 1 THTUOUTOPBI 0 2 0 2
paluKaNbHBIX PEaKIUil B XUMHUH U
OonosoruN

) HogBele Tune! kataan3aTopos U 2 0 0 2
KaTAINTHYECKUX CUCTEM

6 Tennenuuu pa3BUTUS COBPEMEHHON 0 2 0 2
OPraHN4eCKO XUMHUH.

7 MexaHn3MBbl OPraHUYECKUX peakuid: 2 0 0 2
JOCTHKEHUS M IEPCIEKTHBBI

8 KomOunaTtopHas xumus 0 2 0 2

9 HoBble MeTo/1bI M peakiiui B TOHKOM 2 0 0 2
OpPraHu4ecKOM CHHTE3e

10 CuHTe3 HOBBIX (hapMaKOJIOTUYECKH 0 2 0 2
AKTHBHBIX MTPETIapaTOB

11 AxTyalbHbIe TPOOJIEMBI U 2 2 0 4
MEePCIIEKTUBHBIC HATTPABIICHUS Pa3BUTHSI
AHAJINTUYECKOU XUMUH

12 AHanu3 00BEKTOB OKpYXKaIoIIeh cpeapl U | 2 0 0 2
XUMHYECKUH MOHUTOPHHT

13 AKTyanbHBIE TIPOOIEMBI U 0 2 0 2
MEePCIIEKTUBHBIC HAIIPABIICHUS PA3BUTHS
AHAITUTHYECKOH XUMUH -2

14 XUMHUS )KU3HEHHBIX MTPOIIECCOB 2 0 0 2

15 AHanu3 00beKTOB OKpyXKaromien cpeapl u | 0 2 0 2
XUMHYECKUH MOHUTOPHHT

16 KoncynpTamus nepea 3a4eTom 0 0 0 0

17 3ader 1Mo QJUCHUILINHE 0 0 0 0
Hroro (ak.4acoB) 32 32 0 64




4. CucreMa olleHUBaHMUSL.
OOyuaromuecs, He HaOpaBmme 61 Oanna B TeUYeHUE CEMECTpa, WM HE COTJIACHBIC C OIICHKOM,
MOJIYYCHHOH M0 UTOraM TEKYIIEro KOHTPOJISI B CEMECTPE, MPOXOIST IPOMEKYTOUHYIO aTTECTAIIUIO B
dbopme 3auera.
[Ipu mnpoBeACHUH MPOMEKYTOUHOM AaTTECTAIMM PE3YJbTAaThl, IOJYYCHHbIC OOYJarOIUMCS B
ceMecTpe, MmepeBosTCs B (opMaT TPAJAUIIMOHHONW OIEHKH B COOTBETCTBMH CO HIKAJIOH MepeBoja
0aJLIoB:

— o1 0 10 60 0a/I0B — «HE 3aUTEHOY;

—ot1 61 1o 100 6a/IoB — «3a4TCHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCIHUIIUHBI
5.1 Jluteparypa:
1. ITak, M. C. MeTononoruss 1 METO/bl HAy4HOr'Oo MccienoBaHus. JlJis MarucTpaHTOB XHMHUKO-

negarornyeckoro oopasosanus : yueoHoe nocodue / M. C. ITak. — Canxr-IlerepOypr : Jlans, 2022.
— 168 c. — ISBN 978-5-8114-3560-9. — Tekct : snexkTpoHHBIA // JlaHB : DIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/206150 (mara oGpariuenus:
14.08.2022). — Pexum jgocTtyna: sl aBTOPHU3. MOJTb30BaTEICH.
2. Bepmunun, B. U. [lnanupoBanwe u maTemaTudeckas o0pabOTKa pe3yabTaTOB XUMHYECKOTO
JKCIIEpUMEHTA : yueOHoe mocoowue /it By30B / B. Y. Bepmunun, H. B. Tlepues. — 5-e uzj., crep. —
Canxr-IlerepOypr : Jlans, 2022. — 236 ¢. — ISBN 978-5-8114-9167-4. — TekcT : 21eKTPOHHBIH //
Jlanw : snexkTpoHHO-OMOMMoOTeyHas cuctema. — URL: https://e.lanbook.com/book/187754 (mata
obparenus: 14.08.2022). — PexwuM goctyna: i aBTOPHU3. MOJIb30BATEICH.
3. MeTonbl U NOCTHKEHHUS COBPEMEHHOW aHAIMTUYECKOW XuMuHU : yuyeOHuK mis By3oB / I'. K.
bynaukos, B. . Bepmunaun, I'. A. EBTiorun [u ap.] ; [lox penakuueit npod. B. Y. Bepmmanna. —
2-¢ m31., ctep. — Cankr-IlerepOypr : Jlanb, 2021. — 588 c. — ISBN 978-5-8114-7962-7. — Tekct
ANMEeKTpOHHBIK  //  Jlamb  :  2NEeKTpOHHO-OMOMuMoTewyHass  cuctema. —  URL:
https://e.lanbook.com/book/169809 (mara oOpamenus: 14.08.2022). — Pexum gocrtyma: uis
aBTOPU3. MOJIb30BATENCH.
4. lllerones, A. E. Oprannueckast Xumusi. MexaHU3MbI peakiuii : yaeOHoe mocooue s By30B / A.
E. Ulerones, H. M. YepnoB. — 3-¢ u3zn., crep. — Cankr-IletepOypr : Jlans, 2022. — 132 ¢. — ISBN
978-5-507-44174-7. — TekcT : AneKTpOHHBIN // JIaHb : AIEKTPOHHO-OMOIMOTEYHAsT CHUCTEMa. —
URL: https://e.lanbook.com/book/215771 (mara obpamenus: 14.08.2022). — Pexxum gocrtyma: uis
aBTOPU3. MOJIb30BATENCH.
5. bakynes, B. A. OcHOBbI Hay4uHOTO HcclieioBaHus: YuebHoe nocodue / bakynes B.A., benabckas
H.II., bepcenea B.C., - 2-e u3n., crep. - Mockga :®@nunTa, 2018. - 62 ¢.: ISBN 978-5-9765-3549-7.
- Tekct : snextponHblif. - URL: https://znantum.com/catalog/product/965983 (mata oOpaieHus:
14.08.2022). — Pesxum I0CTyMA: 110 TOAMUCKE.

5.2 DuieKTpOoHHBIE 00pa30BaTeJbHbIC PECYPChI:
https://znanium.com/

https://e.lanbook.com/
http://www.iprbookshop.ru/
https://library.utmn.ru/

https://icdlib.nspu.ru/

https://rusneb.ru/
https://www.elibrary.ru/defaultx.asp
https://www.prlib.ru/



https://znanium.com/
https://e.lanbook.com/
http://www.iprbookshop.ru/
https://library.utmn.ru/
https://icdlib.nspu.ru/
https://rusneb.ru/
https://www.elibrary.ru/defaultx.asp
https://www.prlib.ru/

eLIBRARY — Hayunas anekrponnas oudnnoreka (Mocksa) http://elibrary.ru/

Enunoe okHO focTyna Kk oOpa3oBarenbHbIM pecypcam: http://window.edu.ru/window/
denepanbusblii nopran «Poccuiickoe odpazoBanue»: http://www.edu.ru/

Caiir ChemNet: http://www.chemnet.ru;

OnektpoHHas OubMoTeka o xuMuu u Texuuke: http://rushim.ru/books/books.htm;

ChemWeb - MexyHapoJHbIi KIyO XUMHKOB, )KypHaI XUMUYecKrX HoBocTei "The Alchemist™:
Xumuueckuit mopraix: Www.ChemPort.ru;

Hayunas cetb: xumus http://www.nature.ru;uadopmarmontas cucrema: http://www.chemrar.ru.

6. CoBpemenHble mnpogeccHOHAJIbHBIE 0a3bl JAaHHBIX W HMH(GOPMAIMOHHbIE CIPABOYHbIE
CUCTEMBbI:

1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WQOS_GeneralSearch_input.do?product=WOS&amp;search_mo
de=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN &amp;preferencesSaved=)

2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

Bba3zur JaHHBIX, JOCTYIIHBIC B paMKax HaHI/IOHaJ'IBHOI\/II IO AIMNUCKAN
https://rd.springer.com/
https://onlinelibrary.wiley.com/
https://www.jstor.org/
https://www.cambridge.org/core
Poccutickue 0a3pl JaHHBIX:
https://grebennikon.ru/
https://dlib.eastview.com/browse
https://eduvideo.online/
https://www.iprbookshop.ru/
https://urait.ru/

- UTHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIHOHHAs ceTh «IHTepHETY;
- uapopmarmonnbiii nopran BMK TromI['V.

7. JIuneH3MOHHOE U CBOOOJHO pacHpocTpaHsieMoe NPOrpaMMHOe o0ecriedyeHue, B TOM 4YucJie
0Te4eCTBEHHOT 0 IPOM3BOJCTBA

- maardopma s aekTpoHHoro ooydenus Microsoft Teams;

- opucuerit maker MS Office.
CBo06oano pacnpocrpansiemoe IO, B TOM ync/ie 0Te4eCTBEHHOI0 IPOM3BOACTBA:

FAR Manager.
Hcnonp3oBanre TUMOBBIX KOMITbIOTEpHBIX Tporpamm (Excel, Word, PowerPoint) mns pemenus
BBIYMCIIUTEIIBHBIX 32/1a4, COCTABJICHUS OTUETOB U MPE3CHTAIUH.

8. Texnuyeckue cpeACTBa H MATEPUATIBLHO-TEXHHYECKOE o0ecneyeHrne TUCIHIIINHBI
MynsTuUMenuiiHas ydeOHas ayIuTopus JUIsl TMPOBEACHUS 3aHATHI JIEKIIMOHHOTO THUIA OCHAIleHa
CIIEYIONIMMU TEXHUYECKHUMH CpeICTBaMU OOydeHUs U oOopynoBaHueM: ydueOHas mebenb, Jocka
ayIUTOpHAs, MYJIbTUMEAUWHOE MPOEKIIMOHHOE M aKyCTHYecKoe 000pymoBaHWE, MEPCOHAIbHBIN
KOMIIBIOTED.

MynbsTUMenuiiHas y4yeOHas ayauTopus AJsl MPOBEIEHUs 3aHATUH CEMHHApPCKOTO TUIA OCHAIleHa
CIIEYIONIMMU TEXHUYECKHUMH CpEICTBaMU OOydeHUs u oOopynoBaHueM: ydeOHas mebenb, Jocka
ayIUTOpHAsi, MyIbTUMEIUWHOE MPOEKIMOHHOE U aKyCTHMUeCcKOoe 000pyAoBaHUE, MEPCOHATBHBIN
KOMIIBIOTED.

AynuTtopus Ui CaMOCTOATEIbHONH PabOTHI OCHAIIEHA CIEIYIOIIMMU TEXHUYECKUMHU CPEICTBAMU
oOyueHuss u oOopymoBaHueMm: ydeOHas MeOenb, JOCKa ayAuTOpHAas, MYJIbTUMEIUNHOE
MIPOEKIIMOHHOE U aKyCTUYECKOE 000pYyI0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.


http://elibrary.ru/
http://window.edu.ru/window/
http://www.edu.ru/
http://www.chemnet.ru/
http://rushim.ru/books/books.htm
http://www.chemweb.com/alchem/2000/homepage/hp_current.html
http://www.chemport.ru/
http://www.nature.ru;информационная
http://www.chemrar.ru/
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html

®I'AOY BO «TIOMEHCKHI TOCYIapCTBEHHBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTUTeNeM IUpPEKTOpa
WNHucTuTyTa XuMnu
bypxanosoi T.M.
PA3PABOTUHMK
Amnuxkeesa O.I1.

DKOHOMHKA XUMHUYECKON OTPACIIH
Paboyas mporpamma
JuTst oOyJaromuxcs 1o HarnpasieHuto moarotoBku 04.04.01 Xumwus
npo@uiii NoAroToBKU: OUNKO-XUMUYECKHI aHATN3 TPUPOIHBIX U TEXHUUECKUX
CUCTEM B MAaKpO- U HAHOCOCTOSIHUSX, XUMHUS HE(PTU U 3KOJOoTHUecKasi 0€30MacHOCTh
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUILINHBI (Modyna): YK-2, OIIK-4.

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus
3HaHus:

* COBPEMEHHOW HAYYHO-TPAKTHUYECKON MPOOIeMaTHKN IKOHOMHUYECKUX aCIIEKTOB COCTOSIHUS U
pPa3BUTHSI XMMHUYECKOTO TMPOU3BOJCTBA; AaKTyaJbHOCTH, HMIIEPATUBOB, TPEHJIOB, PE3YJbTATOB
OTEUYECTBEHHOM U 3apyOeHOW MPaKTUKH HAYYHBIX HCCIEJOBAHUM BOMPOCOB HKOHOMUKHU
XUMHUYECKOTO  TPOU3BOJICTBA; TPEOOBAaHWUW K TOPSAAKY TOATOTOBKA —  BBHITIOJIHEHHIO,
COJIep’KaTeIbHOMY HAINOJIHEHUIO, CTPYKType, OGOPMIICHHIO M MPEICTABICHUIO PE3yJbTaTOB
npodecCHOHANBHOM JAEATENHHOCTH B BHJIE TTyOIMKAIIMKM, HAYYHBIX U HAYYHO-TIOMYJISIPHBIX TOKJIA0B
— y4acTusi B MPO(PECCHOHAIIBHON JIMCKYCCHUU B pa3pe3e SKOHOMUYECKOW MPOOJIEMaTUKH Pa3BUTHUS
XUMHUYECKOTO MPOU3BOJICTBA;

* OCHOB TIPOEKTHOW pabOThI, ATANOB >XW3HEHHOTO IIMKJIAa TPOEKTa, IKOHOMHYECKHUX |
YIPaBJICHYECKUX TI0IX0/I0B U HHCTPYMEHTOB T10 CO3JJaHUI0, OPTraHU3aIMH U YCIICITHON pean3aun
MPOEKTa B NpodeccnoHanbHO chepe.

Ymenus:

* TOTOBUTH MYyOJMKAIMHM, Y49aCTBOBAaTh B MPO(ECCHOHATBHBIX IUCKYCCHUSIX, TMPEIACTABISTH
pe3ynbTaThl MPOPECCHOHATBHON ACSITEIPHOCTH B BUIC HAYYHBIX U HAYYHO-TIOMYJISPHBIX JOKJIAI0B B
BOIPOCaX SKOHOMHYECKOH MPoOIEeMATUKU PAa3BUTHSI XUMUYECKOTO MTPOU3BO/ICTBA;

*  YIpPaBIATH MPOEKTOM Ha BCEX 3TAIlax €ro KU3HEHHOIO IUKJIA.

HaBbiku:

* crnocoOeH roTOBUTH IMyOJIMKAI[MH, Y4aCTBOBATH B MPO()ECCUOHATBHBIX AUCKYCCHSIX,
MIPENICTaBIATh Pe3yJIbTaThl MPOPECCUOHANBHOMN IEATEILHOCTH B BUAE HAyYHBIX U HAYYHO-
MOMYJISIPHBIX JOKIA/IOB;

* crnocoOeH yIpaBisiTh MPOEKTOM Ha BCEX ATAIAaxX €ro KU3HEHHOTO IUKIIA, BIIaJieeT HaBbIKaMU
MPOEKTHOM paboTHI B podeccuoHanbHOU chepe.

2. CTpyKTYypa U TPYA0EMKOCTb JUCHMILIAHBI

Tabmuua 1
Bun yue6HO# paboTh Bcero uacos Kox-Bo yacos B
cemecTpe (aK.4.)

1
Oomas 3a4. el. 3 3
TPYAOEMKOCTH yac 108 108
W3 Hux:
Yachl ayIuTOpHON padoThl (BCero): 32 32
Jlexiun 8 8
[IpakTyeckue 3aHsATHS 24 24
JIaGopatopHble / mnpakTHueckue 3aHsATHA 110 | O 0
noJrpynnam
Yacsl BHeayIUTOPHO# padoThl, BKJIKOYAS 76 76
KOHCYJIbTALHMH, HHYI0 KOHTAKTHYIO padoTy H
CaMOCTOSITEIbHYI0 padoTy 00y4amerocs
Bun npomexyrouHoii arrectanuu (3auer, aug. JuddepeHunpoBanHbI
3a4eT, IK3aMEH) i 3auer




3. Conep:xkaHue TUCHUILIUHBI

Tabnuua 2

Ne

Temaruka ydeOHBIX BCTpEY

Bunb! aynutopHOU
paboThI (B aK.4ac.)

Htoro
ayauTo
PHBIX
aK.4aco

Jlabopatopusie /

B 110
TEMC

MO OATPYIIaM

a1 IMPaKTHYCCKUE 3aHATHUA

Yacos B 1 cemecTpe

32

DKOHOMHKA XUMUYECKOW OTpaCIn

oo

32

Jlextius 1. Teoperndeckre OCHOBBI SKOHOMHYECKIX 3HAHHI.
DKOHOMHYECKas CHCTeMa U ee PYHKIIMOHUPOBAHUE, YYACTHUKU
9KOHOMHYECKOT0 Tporecca. PeIHOYHAS CHCTEMA: TIPOIIECCHI
(hyHKITMOHUPOBAHUSI.

CIRIN o | 1IpaKkTHIecKue 3aHATHS

oo, Jlexknun

o

[Ipaktrueckoe 3ausatue 1. Teopernueckrne OCHOBBI
9KOHOMHYECKHUX 3HAHUI. DKOHOMUYECKas CHCTEMa U ee
(hyHKIIMOHUPOBAHHUE, YYACTHUKH SKOHOMHUYIECKOT0 TIpoIiecca.
PriHOYHAs cucTema: mporecchl GYHKITMOHUPOBAHHSI.

[Ipaktrueckoe 3ausatue 2. TeopeTnaecKkne OCHOBBI
SKOHOMUYECKUX 3HaHUN. PbIHOYHAS cHCcTeMa: TIPOLIeCcChl
(yHKIIMOHUPOBaHUS. THIIBI PHIHOYHBIX CTPYKTYP. OCOOEHHOCTH
MIPOM3BOICTBA U IIEHOOOPa30BaHUSI.

Jlexmns 2. Teoperndeckre OCHOBB SKOHOMHYECKHX 3HAHHM.
OO6mrast Teopusi CIIpoca U MPEIIOKEHIS Ha SKOHOMHIECKUE
pecypcbl. HaponHOX 035 HiCTBEHHBIN KPyrOOOOPOT M OCHOBHEIE
MaKpOIKOHOMUYECKHE MOKa3aTeNu. MaKkpO3IKOHOMUYECKOE
paBHOBecre. MaKpO3KOHOMHUYECKasT HeCTaOMIIBHOCTE. MupoBoe
XO3SCTBO M MEXKTyHAPOTHBIE IKOHOMHYECKNE OTHOICHHUS
(MD0).

[Ipaktuueckoe 3auatue 3. TeopeTnyecKue OCHOBBI
9KOHOMUYECKUX 3HaHUI.OO0Imas Teopus cupoca 1 NpeaaokeHus
Ha 3KOHOMHYECKHE pecypchl. HapoaHOX03s1iICTBEHHBIN
KPYrooOOpOT ¥ OCHOBHBIE MAKPOIKOHOMUYECKHE MTOKA3aTEINH.
Makpo3KOHOMUYECKOE paBHOBecHE. MaKpO3IKOHOMUYECKAs
HEecTaOUIIbHOCTb.

[Ipaktuueckoe 3auarue 4. TeopeTnuecKkue OCHOBBI
SKOHOMMYECKHUX 3HaHUI. MupoBoe X0351UCTBO U
MEXKTyHapOHbIe SKOHOMIYecKue oTHomeHnus (MDO0).

Jlexuus 3. OTpaciieBasi 5)KOHOMHUKA: SKOHOMHKA XUMUYECKOU
orpaciu. XuMHYeCKasi HHIyCTPUS KaK OTPacib
MIPOMBIIIUIEHHOTO TPON3BOICTBA. XUMHU3AIUs HAITHOHAITEHOTO
XO035ICTBA U OCHOBHBIE 3TaIlbl Pa3BUTUS XUMUYECKON
MPOMBIIUIEHHOCTH. DKOHOMUYECKOE 3HAUEHUE HayYHO-
texHuueckoro nporpecca (HTII) B xumuueckoil uHIyCTpHH.
CrIpbeBas 1 TOIUTMBHO-YHEpreTHYECKas: 6a3a XUMUYECKOU
HHIycTpuu. Pa3melieHue npou3BoJCTB XUMUUYECKOU




MIPOMBIIICHHOCTH. Pa3zzienenue Tpyaa u (opMbl OpraHu3aniu
IIPOU3BOJICTBA.

[Ipaktuueckoe 3ausatue 5. OTpacieBast IKOHOMUKA: IKOHOMHUKA
XUMHUYECKOUN oTpaciu. XUMUYECKast UHAYCTPUS KaK OTpacib
MPOMBIIUIEHHOT0 MPOU3BOACTBA. XUMH3aLHs HAIMOHAIIBHOTO
XO0341CTBA U OCHOBHBIE 3TAIbl PA3BUTHUS XUMUYECKOMN
TIPOMBIIUIEHHOCTH.

[IpakTudeckoe 3anstue 6. OTpacieBas SKOHOMUKA: YKOHOMHUKA
XUMHUYECKON OTpaciiv. JKOHOMHUYECKOe 3HaUeHHE HAyYHO-
texHuueckoro nporpecca (HTII) B XumMuueckoil HHIYCTPHH.

10

Jlexnius 4. OTpaciieBasi S)KOHOMHUKA: YKOHOMHKA XUMHUYECKON
orpaciu. [Ipou3BoacTBeHHbIE (POHIBI XUMUYECKON
MPOMBIIUIEHHOCTH. KaIpbl, MPON3BOAUTEILHOCTD TPYAA U
3apaboTHas IiaTa B XUMUYECKON TPOMBIIIJICHHOCTH.
CebecToMMOCTh MPOITYKIIMH, TPUOBLIL, PEHTA0STLHOCTD,
IeHOO0pa3oBaHNe U (PUHAHCHI B XUMHUYECKOH
MIPOMBIIUICHHOCTH. DKOHOMUYECKas 3P PeKTUBHOCTH 3aTPaT
OOIIIECTBEHHOI'0 TPY/Ia B XUMHUYECKOW ITPOMBIIIICHHOCTH.
Opranu3zaius yupapjiceHHsI XUMHUECKOMW MMPOMBIIILICHHOCTHIO.
Bremmueskonomuueckue cBa3u (BOC) n nx skoHOMUYECKOe
3HAYEHME B PA3BUTHH XMMHUYECKOW OTpaciiy.

11

[IpakTudeckoe 3ansitue 7. OTpacieBas SKOHOMHUKA: YKOHOMHUKA
XUMHYCCKOMN oTpaciu. CBIpBeBaSI " TOIUIMBHO-OHEPICTUYUCCKAA
0a3a XUMHUYECKOW MHYCTPHUH.

12

[IpakTudeckoe 3anstue 8. OTpacieBas SKOHOMHUKA: YKOHOMHUKA
XHMHUYECKOM oTpaciu. Pa3Mmerienre mpon3BOACTB XUMUUECKON
MIPOMBITIUICHHOCTH. Pa3nenenue Tpyaa u GopMbl OpraHu3aIinu
MPOU3BOJICTRA.

13

[Ipaktrueckoe 3auarue 9. OTpacieBas YJKOHOMUKA: IKOHOMHUKA
XUMUYECKOH oTpaciu. [Ipon3BoncTBeHHBIE (POHIBI XUMUYECKOM
MIPOMBITIUIEHHOCTH. Kapbl, MPOM3BOAUTEIEHOCTS TPYAA U
3apaboTHas 1IaTa B XUMAYECKOH MPOMBITIITIEHHOCTH.

14

IIpakrrueckoe 3ausatre 10. OTpacieBas SJKOHOMHKA: YKOHOMHKA
XUMHYecKor orpaciu. Kaapsl, Mpou3BOAUTENHLHOCTD TPy U
3apaboTHas MIaTta B XUMAYECKOW MPOMBINUICHHOCTH.
CebecTonMOCTh MPOTYKITHH, TPUOBLITE, pEHTa0ETFHOCTH,
neHooOpa3oBaHre U GUHAHCHI B XUMHUYIECKOM
MPOMBIIIICHHOCTH.

15

IIpaktuueckoe 3anatue 11. OrpacieBast 5KOHOMHUKA: SKOHOMUKA
XUMHYECKOW oTpaciv. DkoHoMu4eckas Y)(PpeKTHBHOCTH 3aTpaT
OOIIIECTBEHHOT'0 TPY/Ia B XUMHUYECKON TTPOMBIIIIIEHHOCTH.
Opranu3zanus ynpapJieHHs] XUMAYECKONH MTPOMBIIIIEHHOCTBIO.

16

IIpaktuueckoe 3auatue 12. OtpacieBas 5JKOHOMHUKA: SKOHOMHKA
XUMHYECKOH oTpacii. BHemmHesxonoMudeckue cBs3u (BOC)
MX YKOHOMHUYECKOE 3HAUCHNE B PA3BUTHU XUMUYECKON OTPaCIIH.

17

Kouncynpranus

18

3auer ¢ onennBanuem/lnddepeHunpoBaHHbIN 3a4eT

o

(@)

Hroro (ak.9acoB)

24

32

4, CucreMa olleHUBaHMUS.
OOyuaromuecsi, He HabpaBiue 61 Oamna B TeUYeHHWE CEMECTpa, WM HE COTJIACHBIE C OIIEHKOW,
MOJIy4E€HHOM 10 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
dbopMe THCHBMEHHOTO OTBETa Ha 2 BONpOCa W3 TMEPeyHs, YTBEPKIEHHOTO K MPOBEICHHUIO
¢ depeHIPOBAaHHOTO 3aUeTa M0 AUCIUTLIIHHE.




[Ipu mnpoBeneHWH MPOMEKYTOUHOM AaTTECTAlMM PE3YAbTAaThl, IOJyYCHHbIE OOYyJaromuMCs B
ceMecTpe, MepeBoAsTcs B (hopMaT TPAJAWIMOHHONW OLEHKH B COOTBETCTBHM CO HIKAJION mepeBoja
6aIoB:

— 60 GayI0B M MEHEee — «HEYIOBICTBOPUTEIBHOY;

— 0T 61 10 75 6annoB — «yIOBIECTBOPUTEIHHOY;

— 0T 76 10 90 6amIoB — «XOPOIION;

— o1 91 1o 100 6amIoB — «OTIMIHOY.

5. Y4ueOHO-MeTOoANYeCKOe U MH(opMannoHHOe o0ecnieyeHue AN CUMIIIMHBI

5.1 Jluteparypa:

1. Hypees, Pycrem MaxmyroBuu. Kypc mukposkoHoMukH: Y4yeOHuK. — 3, ucnp. u 1on. — MockBa;
MockBa: OOO "HOpuamueckoe wuzmatenbctBo Hopma': OOO "HaydHo-u3naTenbCKuil LIEHTP
NH®PA-M", 2019 — 624 c. — URL:http://znanium.com/qo.php?id=975853. (mata oOpamieHus
29.06.2022)

2. Canppeikuna, O. C. OCHOBBI 5KOHOMHUKH H YIIPABJICHUS XHMHUYECKHM TPOU3BOJICTBOM: ydeOHOE
nocobue / O. C. CanzpbikrHa. — OCHOBBI 5KOHOMUKH U YIIPABJIECHUS XUMHUYECKUM IIPOU3BOJICTBOM,
Bech cpok oxpaHbl aBTOpPCKOTO TpaBa. — OnekTpoH. maH. (1 d¢aitr). — CraBpomnosb: Ceepo-
KaBkascknii (benepanbHbIN YHUBEPCUTET, 2015 — 124 C. —
URL:http://www.iprbookshop.ru/62982.html. (mara o6pamenus 29.06.2022)

3. AxmenoBa, Mpuna /IMutpreBHa. DKOHOMHYECKAsT OIEHKA JKOJIOTHYECKOTO yiepba: [ydeOHoe
nmocobue s CTYACHTOB BY30B, OOydJaromuxcs 1o crneruainbHocTsaM "[Ipupomomnonb3oBanue’,
"T'eorpadus", HampaBieHus "DKOJIOTHUS M TPUPOJIONOJIH30BaHUE", MAaruCTEPCKUM IIporpammam
"I"'eoskosI0orMYecKre OCHOBBI YCTOMYMBOIO BOJAONOIB30BaHUA", "IKOHOMUKA OKPYKAIOIIEH CPEIbl U
npupoaubix pecypcoB'] / U. JI. Axmenosa; [perr.: A. B. Mapmmnaus, XK. C. 3no6una]; Trom. roc. yH-
T, IH-T MaTeMaTuKu, e€CTeCTB. HAyK U MH(POPM. TEXHOJOTHH. — DJIEKTPOH. TEKCTOBBIC JIaH. —
Tromenn: U3a-Bo Trom. roc. yH-Ta, 2012. — 2-JIunen3uonusiii goroop Nel95/2016-01-25. —
Hoctyn o MapoJIIo u3 ceTu WNuTtepuer (urenwue). —
URL:https://library.utmn.ru/dl/PPS/Ahmedova 195 UP_ 2012.pdf. (mata oOparleHus
29.06.2022)

4. bacoBckuii, Jleonun Edumouu. DOkoHomuka otpaciau: YueOHoe mnocoduwe / Tynabckuid
rocyfaapcTBeHHbI yHUBepcuTeT. — 1. — MockBa: OO0 "Hayuno-uznarensckuii nentp MHDOPA-
M", 2018 — 145 c¢. — URL:http://znanium.com/go.php?id=941129. (nara oOparieHus
29.06.2022)

5. 3buieBa, Haranes BnagumupoBHa. Yuer 3arpar, KalbKyIHpOBAaHUE M OIOKETHPOBAHUE B
OTJIEIbHBIX OTPACISIX MPOU3BOJACTBEHHOU cdepnl: yueOHoe mocobue / H. B. 3puieBa, 1. U.
AnubekoB; MunuctepcTBo o0pazoBanus u Hayku PO [u ap.]. — Tromens: U3a-Bo Trom. roc. yH-Ta,
2012 — 196 c. — 2-JIuuensuonnsiii gorosop Ne 583/2018-02-01. — [locTym 1o mapoJito U3 CeTu
HNHutepuer (dreHue). —
URL:https:/library.utmn.ru/dl/PPS/Zyleva Alibekov 583 UP 2012.pdf. (mara oOparieHus
29.06.2022)

6. Kucenuna, Enena IlerpoBHa. DxoHomuka gupmsl: yaeOHoe nocodue / E. I1. Kucenuua; [pern.: E.
B. Mopo3zoBa, M. A. 'unst™an; oTB. pen. Bbin. A. B. Tpodumona]; M-Bo o6pazoBanus u Hayku PO,
Trom. roc. yH-T, UH-T nuctanu. o6pa3oBanus, @UH.-3KOHOM. HH-T. — DJIEKTPOH. TEKCTOBbIE J]aH. —
Tiomens: U3n-Bo Trom. roc. yH-ta, 2014. — 2-JIunensuonssiii jorosop Ne 343/2016-09-05. —

Hoctyn o 1apoJII0 u3 CEeTH HNHurepuer (uTeHue). —
URL:https://library.utmn.ru/dl/PPS/Kiselica 343 Ekonomika firm UP 2014.pdf. (mata
obpamienus 29.06.2022)

7. ManmmeBa, T. B. DKOHOMHKO-3KOIOTHYSCKUE aCIEKThI YIIpaBJICHUSA KOHKprHTOCHOCO6HOCTBIO
HC(IJTCXI/IMI/I‘-ICCKI/IX MMPpOU3BOJCTB B WHHOBAIIMOHHOHN YKOHOMUKE: MOHOFpa(I)I/Iﬂ /T.B. MaJIBIIJ_IeBa, A.
H. llIuakeBUY. — DKOHOMHMKO-3KOJIOTHUYCCKHE ACIICKTHI YIpaBJICHUSA KOHKypeHTOCHOCO6HOCTLIO
HC(IJTCXI/IMI/I‘-ICCKI/IX MpoOnU3BOJCTB B MHHOBAITMUOHHOM 9KOHOMMKCE, Beco CpOK OXpaHbl aBTOPCKOI'O


http://znanium.com/go.php?id=975853
http://www.iprbookshop.ru/62982.html
https://library.utmn.ru/dl/PPS/Ahmedova_195_UP_2012.pdf
http://znanium.com/go.php?id=941129
https://library.utmn.ru/dl/PPS/Zyleva_Alibekov_583_UP_2012.pdf
https://library.utmn.ru/dl/PPS/Kiselica_343_Ekonomika_firm_UP_2014.pdf

npaBa. — Onekrpod. aaH. (1 ¢air). — Kazanp: Kazanckuii HallMOHATBHBIN HCCIIEIOBATEIIbCKHIA
TexHoJioruueckuit yausepcurer, 2018 — 136 ¢. — URL:http://www.iprbookshop.ru/95069.html.
(mata ooparmenus 29.06.2022)

8. MunbuakoBa, Haranes HwuxonaeBHa. DKOHOMHMKAa OTpacieii M OTpacieBBIX PHIHKOB
[DneKTpoHHBIH pecypc]: yueOHO-MeToruuecKoe nocodue (IPaKTUKYM) JUIs CTYIEHTOB HalpaBJICHUS
38.03.01 "Dxonomuka" / H. H. MunpuakoBa, C. A. MIBanoBa; MHHUCTEPCTBO HAyKH M BBICIIETO
oOpazoBanusi P®; TroMmeHCKuil rocynapcTBeHHBIH yHUBepcuTeT; DUHAHCOBO-3KOHOMUYECKHUN
uHCTUTYT; Kadenpa s3koHOMUYECKOH TEOPHH M TMPUKIATHON SKOHOMUKH. — DJIEKTPOH. TEKCTOBBIC
nad. (1 daiin : K6). — Tromens: M3a-Bo Trom. roc. ya-Ta, 2018 — 58 ¢. — 3ari. ¢ TuTys. KpaHa.
— DJeKTpOH. Bepcus med. myonukanuu. — 2-JIumeH3uoHHsi goroop Ne 757/2018-12-29. —
CB0OOHBII JIOCTYII u3 ceTu WNHuTtepner (uTeHue). —
URL:https:/library.utmn.ru/dl/PPS/Milchakova 757 UMP 2018.pdf.  (mara  oOpamieHus
29.06.2022)

9. Ilo3nusikoB, Bmagumup SxoBieBnuy. DKoHOMHKa oTpaciu: YdeOHoe mocodue / Poccuiickmii
sKOHOMMUeckui yHuBepcuter uM. I'.B. Ilnexanosa. — 1, mcmp. — Mocka: OOO "HayuHo-
W3/1aTEIbCKUI LEHTP NHOPA-M", 2020 — 281 c. —
URL:http://znanium.com/cataloa/document?id=356043. (nata obpamenus 29.06.2022)

10. PorukoB, FOpuit CrenanoBud. TeXHOTOTHS MEHEPKMEHTA KAUECTBA U OXPaHbl OKPYKAIOIIEH
cpenbl: yaueoHOe mocoowme / 0. C. Prrukos; [per.: B. B. XKnanosuu, C. C. )KykoBa; 0TB. pe. BbII. A.
B. Tpodumona]; M-Bo obpazoBanus u Hayku P®, Tiom. roc. yH-T, UH-T nuctaHIi. oOpa3oBaHmus,
MexayHap. uH-T (puHAHCOB, ynp. u OmsHeca. — Tromenn: U3n-Bo Trom. roc. yH-Ta, 2011. — 2-
Jlunier3uonHbIi joroBop Ne 379/2-16-05-23. — JlocTyn mo napostro u3 cetu MHTepHET (UTeHUE). —
URL:https:/library.utmn.ru/dl/PPS/Rychkov 379 UP 2011.pdf. (nata oopamienus 29.06.2022)
11.  Ssoma, I1. I'. DxoHOMUYECKass Teopus: yueOHO-MeToanueckoe nmocoome / I1. . SAHoBa. —
DKoHOMHYECKas: Teopusi, Bech Cpok OXpaHbl aBTOPCKOTO IMpaBa. — JEKTpoH. faH. (1 dair). —
CaparoB: Aii [Tu DOp Memma, 2019 — 243 c¢. — URL:http://www.iprbookshop.ru/79697.html.
(mata o6pamenus 29.06.2022)

HNHTepHET-pecypcebl:

1. https://rosstat.gov.ru/ (caiit deaepanbHOi CiTy:KOBI TOCYAaPCTBEHHOM CTATUCTHKU PD)

2. www.cisstat.com/rus/index.htm (6a3a manusix «Craructuka CHI'»)

3. http://www.ecotrends.ru/ (caiit Bcepoccuiickoro SKOHOMUYECKOTO JKypHAIa).

4. http://www.chemprom.org/ (caiit skypHaia «XAMHYECKas IIPOMBIIILJICHHOCTb CETOIHS)

5. http://vestkhimprom.ru/ (caiit xypHana «BeCTHUK XUMHUYECKOMN MPOMBIIITIEHHOCTH)

6. http://catalog.fmb.ru (ctpanoBemueckuii kartamor «Econrus» ¢akynapreTa MEKIYHAPOIHOTO
6usHeca OMCKOTO YHHBEPCUTETA)

7. www.iie.com (caiit MHcTUTyTa MeXayHapoaHOM 3koHOMUKH, CIIIA)

8. www.uni-kiel.de/ifw (caiit MucTHTYyTa MUPOBO# SKOHOMUKH, | epMaHus)

9. http://rusimpex.ru (BHemHesKOHOMUYECKHiT cepBep «Poccusa-Dkcnopt-MMmopt)

10. www.iwim.uni-bremen.de (caiir MHcTUTyTa MHPOBOW SKOHOMHUKH U MEXIYHAPOJIHOTO
MeHepKMeHTa, ['epManust)

11. www.wiiw.ac.at/e/lhome.htm (caiitr BeHckoro MHCTHTYTa MEXIyHAPOJHBIX SKOHOMHYECKUX
UCCIIeIOBaHUIN)

12. www.econ.ox.ac.uk/Research/cim  (caiit IleHTpa MeXIyHApOJHOW  MaKpPOIKOHOMHUKH,
BenukoOpurtanust)

13. www.unice.fr/fCEMAFI (caiit IleHTpa mcciienoBaHus MaKpOIKOHOMUKH M MEXIyHAPOIHBIX
¢bunancos, Opanius)

14. www.imemo.ru/meimo (caiiT sxypHana « MupoBast 5KOHOMHKA M MEX TyHAPOJHbIE OTHOIIICHHSD))
15. www.world-economics-journal.com (caiit sxypHana World Economics, ['epmanust)

16. www.clubdeparis.org (caiit [Tapmxckoro kiryba KpeIuTopoB)

17. www.imf.org (caiit MexyHapoJHOTO BaJIFOTHOTO (OHJIA)

18. http://europa.eu.int (caiit EBpomnetickoro coro3a)


http://www.iprbookshop.ru/95069.html
https://library.utmn.ru/dl/PPS/Milchakova_757_UMP_2018.pdf
http://znanium.com/catalog/document?id=356043
https://library.utmn.ru/dl/PPS/Rychkov_379_UP_2011.pdf
http://www.iprbookshop.ru/79697.html

19. www.wto.int (caiitr BcemupHOl TOProBoi OpraHu3almm)
20. WHTEepHET- CAlThl SKOJIOTUIECKUX OPraHU3aLUN MUpa

6. CoBpeMeHHbIe Npo(ecCHOHAIBHBbIE 0a3bl JAHHBIX H HHGOPMANMOHHBbIE CIPABOYHbBIE
CHCTEMbI:

CnpaBounas npaBoBas cuctema Koncynprantllnroc http://www.consultant.ru/

MexBy30BcKas anekTponHas oubimorexa (MOB) https://icdlib.nspu.ru/

HarnuonansHas snekTponHas oubnuoreka https://rusneb.ru/

7. JIuueH3MOHHOE U CBOOOJHO paclpocTpaHsieMoe NMPOrpaMMHoe odecriedyeHHe, B TOM 4YHcjIe
0Te4eCTBEHHOI 0 MPOM3BOJCTBA
1. UndopmManinoHHO-TEIIEKOMMYHUKAIIMOHHAs ceTh «IHTEepHET».
2. Nadopmannonnsiii nopran UBL] TromI'V.
JInuuensuonnoe I10O:
1. Ilnardopma i anexkrponHoro odyuenus MS Office, mnardopma Uit 3IEKTPOHHOTO O0yUEHHS
Microsoft Teams.
2. Oducnsrii maker npuoxxkennit Microsoft Office (Microsoft Word, Microsoft Excel, Microsoft
PowerPoint u n1p.) Asis penieHus: BBIYUCIUTEIbHBIX 33124
CBo0oano pacnpocrpansiemoe I[10, B ToM uncie 0Te4eCTBEHHOI 0 IPOU3BOACTBA:
FAR Manager

8. TexHHYeCKHE CPEACTBA U MATEPHATBbHO-TEXHUYECKOE 00ecredeHre AU CIUTIIMHBI

MynbrumenniiHas ydeOHast ayAuTOpHUsl Ul MPOBEACHUS 3aHSATHH JICKIIMOHHOTO THITA OCHAIICHA
CIENYIONIMMHA TEXHUYECKUMHU CpeJCTBaMU OO0ydeHus U oOopyJoBaHUEeM: ydeOHass MeOenb, JTocKa
ayJUTOpHAsl, MYJIbTUMEINHHOE MPOCKIIMOHHOE M aKyCTHYECKOE O0OpyIOBaHHE, NMEPCOHATBHBIN
KOMIIBIOTED.

MynbTumeniiHas yaeOHasi ayJuTOpHUs JUTS TPOBEICHHS 3aHSATHI CEMHHAPCKOTO THIAa OCHAIICHA
CIENYIONIMMHA TEXHUYECKUMHU CpeJCTBaMU OO0ydeHus U o0opyJoBaHHEM: ydeOHas MeOenb, JT0cKa
ayJMTOpHAsl, MYJIbTUMEIUHHOE MPOCKIMOHHOE M aKyCTHYECKOE O0OpYHOBaHHE, NMEPCOHATBHBIN
KOMIIBIOTED.

AynuTopus Uil CaMOCTOSITEIIBHOW Pa0OThI OCHAIICHA CIEAYIOIUMH TEXHUYECKUMHU CpPEACTBAMU
oOyyeHuss u oOopymoBaHueM: ydeOHass MeOenb, JI0OCKa ayauTOpHAas, MYJIbTUMEIUIHOE
MPOEKIIMOHHOE U aKyCTUYECKOe 000PYA0BaHUE, IEPCOHATBHBIC KOMIIBIOTEPHI.


https://icdlib.nspu.ru/
https://rusneb.ru/

®I'AOY BO «TIOMEHCKHI TOCYIapCTBEHHBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTUTeNeM IUpPEKTOpa
WNHcTuTyTa XMMHH
bypxanosoi T.M.
PA3PABOTUYMK
I'anmynun E.B.

dunocodekue npoodaeMbl XUMHH
PaGouas mporpamma
JuTst oOyJaromuxcs 1o HarnpasieHuto moarotosku 04.04.01 Xumwus
npo@uiii NOAroTOBKU: OUZNKO-XUMUYECKHI aHATN3 TPUPOIHBIX U TEXHUUYECKUX
CUCTEM B MAaKpO- U HAHOCOCTOSIHUAX, XUMHUS HE(PTU U 3KOJOTHYecKast 0€30MacHOCTh
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
aucuumInnel (modyns): YK-1, YK-3, YK-6, OIIK-2

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

Dusnocodckne npodaeMbl XUMHHI

3HaHUsA: COBpEMEHHBIX (PUIOCO(PCKUX KOHIIETIHNH, PacCMAaTPHBAIOIINX OHTOJIOTUYECKHE,
SMHUCTEMOJIOTHYECKME M METOJIOJIOTUYECKHE MPOoO0JIEMbl €CTECTBO3HAHUSA;, HCTOPHUIO pa3BUTHUS
€CTECTBEHHOHAy4YHBIX IMPEJICTAaBICHUI U METOJ0B, (MIOCOPCKUE 3aKOHBI CaMOPA3BUTHS
€CTECTBO3HAHMUS.

Ymenusi: npoBoauTh (UIOCOPCKUN aHANMM3 NPOOJEMHBIX CHUTyallUi B XUMHM H
€CTECTBO3HAHUM B II€JIOM; IOJb30BaThCS HAyYHOM, yuyeOHOM W CHpPaBOYHON JIUTEPATypoil mo
(dbunocoguu eCTeCTBO3HAHUS.

HaBbiku: BiaseHus OCHOBHBIMU TMOHATHSAMH  (uigocopuu HayKM B KOHTEKCTE
o0uiedunocoPpckux npeacTaBIeHu, METoIaMU X NPUIIOKEHHS I 3PPEKTUBHOTO pelIeHUs 3a7a4
COBPEMEHHOM XMMHMYECKOW HAYKH U ITPAKTHUKH.

2. CTpyKTYypa U TPYA0EMKOCTb JUCUMILIHHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
cemecTpe (aK.4.)

2
Oo6mas 3a4. el. 3 3
TPY10€eMKOCTh yac 108 108
N3 Hux:
Yacbl ayTuTOpHOI padoThl (BCEro): 32 32
Jlexkun 16 16
[IpakTrueckue 3aHATHS 16 16
JlaGopaTopHble / mpakTHueckue 3aHATHSA 10 | O 0
MOArpyIam
Yacsl BHeayIUTOPHOH PadoThl, BKIKYAs 76 76
KOHCYJIbTAIlHH, HHYI0 KOHTAKTHYIO PadoTy H
CaMOCTOSITEJIbHYIO Pad0Ty 00y4aonerocst
Bun npomexxyrouHoil arrectaruu (3auet, aug. JuddepenurpoBann
3a4eT, 9K3aMeH) BIif 3a4eT




3. Conep:xkaHue TUCHUILIUHBI

Tabnmura 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB II0
TEME
"N
= =
= =
= ®
= T
2] ~ g =
o o =
= [€a) = =
7 T ¥ =
5} 25 5
< < = T g
= < SR
= =~ Q= o
= = Q 2 g
1% oo} O <
() o S &0
= = B =B
1 2 3 4 5 6
Yacos B 2 cemecTpe 16 16 0 32
dunocodekue mpooIeMbl XUMUT 16 16 0 32
1 Ponb punocoduu B ecTecTBO3HaHUU 2 0 0 2
2 DIUCTEMOJIOTHUECKHE U 2 4 0 6
THOCEOJIOTHYECKHE aCIIEKTEI
€CTECTBO3HAHUS
3 OHTOJIOTHS €CTECTBO3HAHHUS 4 4 0 8
4 Meroaonoruueckue mpooIeMbl 2 4 0 6
€CTECTBO3HAHMUS
5 Hcropudeckuii ouepk pa3BUTHS 4 2 0 6
€CTECTBO3HAHMS M MEXaHU3M POCTa
Hay49HOTO 3HAHUS
6 ODTHKA €CTECTBO3HAHUSA U CMEXKHDBIE 2 2 0 4
poOIIEMBI
7 Koncynpramus nepen 3a4eToM 0 0 0 0
8 JuddepenninpoBaHHbIN 3a4€T 110 0 0 0 0
mucriurmuHe "dunocodcekue mpooIeMbl
XuMun"
Hroro (ak.4acoB) 16 16 0 32




4. CucreMa OLleHUBAHMUSL.
OOyuaromuecsi, He HaOpaBmme 61 Oanna B TeUYeHHWE CEMECTpa, WJIM HE COTJIACHBIE C OIICHKOM,
MOJIYYSHHO M0 UTOraM TEKYIIEr0 KOHTPOJIS B CEMECTPE, IPOXOAAT MIPOMEKYTOUHYIO aTTECTAIHIO B
dbopme muddhepeHIMPOBAHHOTO 3a4eTa.
[lpu mnpoBeCHUM TNPOMEKYTOUHOW AaTTECTALMH PE3YJIbTAaThl, MOJYYCHHbIC OOYYarOUIMMCS B
ceMecTpe, mepeBoasiTces B (OpMaT TPAJAUIIMOHHOW OICHKA B COOTBETCTBHH CO INKAJIOH MepeBoja
0aIoB:

— 60 GayI0B M MEHEe — «HEYIOBIECTBOPHTEIHHOY;

— 0T 61 10 75 6amoB — «yIOBIECTBOPUTEIHHOY;

— 0T 76 10 90 6amIoB — «XOPOIION;

— o1 91 1o 100 6amIoB — «OTINIHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHHe TUCIHUIIUHBI

5.1 JIuteparypa:

1. MatBeeBa, E. 10. ®unocodckue Bonpocsl Hayku U TexHuku. Yacts 1. dunocodcekue
BOIpoCkl Hayku : yduebHoe mocobue / E. 0. MartBeeBa, E. B. PemernukoBa. — HoBocubupck :
Cubupckuii rocy1apcTBEHHbIH YHUBEPCUTET TE€IEKOMMYHHUKaui 1 nHpopmatuku, HoBocuOupckas
roCcyJapCTBeHHas oOyiacTHas HaydHas OmOmmoreka, 2013. — 272 ¢. — Tekcr : 2MeKTpoHHBIN //
HudpoBoit  oOpa3oBaTenbHBI  pecypc IPR  SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57318.html (mata oopamierus: 08.04.2022). — Pexum moctyma: ist
aBTOPH3HUP. MOJIb30BATENEH

2. PemernukoBa, E. B. ®unocodckue Borpockl Hayku U TexHUKH. Yacte 2. dunocodckue
BOIIPOCHI MOCTHEKJIACCUUECKOU Hayku : yaeOHoe mocobue / E. B. PemernukoBa. — HoBocubupck :
Cubupckuii rocyapcTBEHHBIN YHUBEPCUTET TEICKOMMYHHKaIUK 1 nHpopmatuku, HoBocubupckas
rocyfaapcTBeHHasi obnacTHas HaydHas OmoOmmoreka, 2013. — 159 ¢. — Tekcr : aeKTpoHHBIH //
Hudposoii 00pazoBaTebHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/57319.html (mata oopamienus: 08.04.2022). — Pexum moctyma: st
ABTOPU3UP. TI0JIb30BATENCH

3. MarseeBa, E. 0. ®unocodckue Bompockl Hayku ¥ TexHHKU. Yacth 3. dunocodcekue
BOIIPOCHI TEXHHUKH : yueOHoe mocooue / E. FO. MartBeesa, E. B. PemerankoBa. — HoBocubupck :
Cubupckuii rocynapcTBEHHBIM YHUBEPCUTET TeJIeKOMMYHUKaui U uHpopmatrku, HoBocubOupckas
rocyfaapcTBeHHasi objacTHas HaydHas OmoOnmoreka, 2013. — 445 ¢. — TekcT : AJIeKTpOHHBIN //
Hudposoii 00pasoBaTeNIbHBIN pecypc IPR SMART : [caiiT]. — URL.:
https://www.iprbookshop.ru/57320.html (mata obpamienus: 08.04.2022). — Pexum mocryma: is
aBTOPU3HP. MOJIb30BaTENECH

4. ®unocodekre mpoOieMbl €CTECTBO3HAHUS: COOPHHMK 3CCE€ CTYIACHTOB - MarMCTPaHTOB
rpynnbl 266191 HWuctutyra buonorun TroMeHCKOTo TOCYJapCTBEHHOTO YHHBEpcuTeTa /
TroMeHCKUl TocyIapCTBEHHBIN YHUBEPCUTET; pEAAKTOp JOKTOP uiiocodekux Hayk, mpodeccop C.
M. XanuH. — DnekTpoH. TekcToBbie aaH. (1 ¢aitn : 2,22 M6). — Tromens, 2020. — 231 c.: puc. —
3ari. ¢ TUTYI. SKpaHa. — DJEKTPOH. Bepcus ned. myonukanuu. — Jlunen3nonusiit gorosop Ne 893

ot 22.09.2020. — CBoOoaHbIit ocTyn U3 ceTH MHTepHeT (YTeHue, meyaTh, KOMMPOBAHUE). —
TexcroBble  oJnekTpoHHble  gaHHble. —  Adobe  Acrobat  Reader 7.0, —
<URL.:https://library.utmn.ru/dl/PPS/Khalin_893 2020.pdf>. — Tekcr (BU3yaJIbHBIN ):
JJIEKTPOHHBIN

5.2 DeKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypcehl:
http://elibrary.ru Hayunast anekrponHas 6ubiuoreka
http://biblioclub.ru/ 3bC «YHuBepcuTerckas OMOIMOTEKA OHIIANH
http://archive.neicon.ru/xmlui/ ApxuB Hay4HBIX KYpPHAJIOB
http://diss.rsl.ru/ DnexTponnas 6ubnmmnoreka quccepranuii PI'b



6. CoBpemeHHble NpodeccHOHAIbLHbIE 0a3bl JAAHHBIX W HH(OPMALHOHHBbIE CIHPABOYHbIE
CHCTEMBI:

MexBy30BCKas 31eKTpoHHas oubnuoreka (MIB);

HaunonaneHas snexkTponHast Ou0ianoTexa,

WNudopmarnmonnsiii mopran UBL] TromI'VY.

WNudopmanmonnas cetb «MHTEpHETY.
7. JIuueH3MOHHOE U CBOOOJHO pacnpocTpaHsieMoe NMPOrpaMMHoe odecriedyeHHne, B TOM 4YHcjIe
0Te4eCTBEHHOI 0 MPOM3BO/JCTBA

MS Office, miiatdopma s anekTpoHHOTr0 00yueHus Microsoft Teams;

TurnoBbie KOMIIBIOTEPHBIC MPOTPaMMBbI JIJIsI COCTAaBICHUsI OTY4eTOB M mpe3eHtanmii (\Word,
PowerPoint).

8. Texnnueckue Cpeacrea U MaTEepUAJIBHO-TEXHUIECKOE o0ecneuyenue JAUCHHUIIIMHBI

MynbTumenniiHas yaeOHasi ayAuTOpusl Ui MPOBEACHUS 3aHSATHH JICKIIMOHHOTO THIA OCHAIICHA
CIIEIYIOIIMMU TEXHUYECKHUMH CpeACcTBaMU OOydeHUs U oOopynoBaHueM: yueOHas melenb, Jocka
ayJIUTOpHAs, MYJIbTUMEINHHOE MPOCKIIMOHHOEC M aKyCTHYECKOE OO0OpyIOBaHHE, NMEPCOHATBHBIN
KOMTIBIOTED.

MynbsTuMenuiiHas ydyeOHas ayauToOpus JJis IPOBEACHUS 3aHATUNA CEMHHApPCKOTO THIIA OCHAIlleHa
CIIEYIOIMMU TEXHUYECKHUMH CpeACTBaMU OOydeHUs U oOopynoBaHueM: yueOHas melenb, Jocka
ayJIUTOpHAs, MYJIbTUMEINHHOE MPOEKIMOHHOE M aKyCTHYECKOE O0OpyHOBaHHE, MEPCOHATHHBIN
KOMTIBIOTED.

Aymuropus Uil CaMOCTOSATEJIBHOW paOOThl OCHAIEHA CIEAYIOIUMU TEXHUYECKMMM CPEICTBAMU
oOydyeHuss W oOopymoBaHueM: y4deOHas MeOenb, JOCKa ayauTOpHas, MYJbTUMEIUHHOE
MIPOEKIMOHHOE U aKyCTHYECKOe 000pYyA0BaHUE, IEPCOHATBHbBIE KOMIIBIOTEPHI.



®I'AOY BO «TIOMEHCKHI TOCYIapCTBEHHBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTUTeNeM IUpPEKTOpa
WNHcTuTyTa XMMHH
bypxanosoi T.M.
PA3PABOTUHMK
Canpnukosa E.U.

Junaktuueckue npoodiieMbl XUMUYECKOTO 00pa30BaHUs
PaGouas mporpamma
JUTst oOyJaromuxcs 1o HarnpasieHuto moarotoBku 04.04.01 Xumust
poGUITH TOATOTOBKH: DPUBNKO-XUMUYECKUN aHAJIN3 TIPUPOTHBIX U TEXHUIECKUX
CUCTEM B MAaKpO- U HAHOCOCTOSIHUAX, XUMHUS HE(PTU U 3KOJIOTHYecKast 0€30MacHOCTh
dbopma oOyueHuss ouHas



1. HﬂaanyeMble pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. KomnereHuuu o0yuamiierocsi, (opMupyemMble B pe3yJbTaTe OCBOEHHsSI JTaHHOI
AUCHHILTHHBI (Mooyns). OIIK-4, IIK-4.

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

3HAHMA. COBPEMEHHBIX IOJAXOJ0B K PEUICHUIO IUJAKTUYECKUX MPOOJIeM XHMHUYECKOTO
oOpa3oBanus, TpeOOBAHUI K COJECPKAHUIO M CTPYKTYpE XHUMHUYECKOTO OOpa3oBaHUs B pPaMKax
obpa3zoBatenbHbIX Iporpammam BO, CITO u J10.

Ymenus: pazpaboTku pabouyMx MpOrpaMM yueOHBIX AMCLUUILIMH XUMUYECKOTO MpopuiIs U
peaiM3ansi HMX Ha MpaKTUKE, pPa3pabOTKHM METOAMYECKUX U KOHTPOJIbHO-U3MEPHUTEIbHBIX
MaTepHasoB.

HaBbiku: BiageHuss MeTogaMu HHQOPMAIMOHHOTO IOMCKAa B 00JAaCTHM XUMHUYECKOIO
0o0pa3oBaHusl, KOMIIBIOTEPHONW TEXHUKOW, UCMOIb3yEMOM AJIsl OJATOTOBKU U MPOBEACHUS y4EOHBIX
3aHSTHH.

2. CTpyKTYpa U TPYA0EMKOCTb JUCUMILIIHHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
ceMecTpe (aK.4.)
3
Oowmas 3a4. efl. 2 2
TPY10eMKOCTh yac 72 72
N3 Hux:
Yacbl ay1uToOpHOI padoThl (BCEro): 24 24
Jlexkimn 6 6
[TpakTrueckue 3aHATHS 18 18
JlaGopaTopHble / TIpakTUYeCKHe 3aHATHS 10 | 18 18
MOArpyNnam
Yacepl BHEAyIUTOPHOH PadoThl, BKJIOYAsK 48 48
KOHCYJIbTALUMHU, HHYI0 KOHTAKTHYI0 padoTy H
CAMOCTOSITEJILHYIO padoTy 00y4aromerocst
Bun npomexxyrouHoi arrectauuu (3ader, aud. HuddepenuupoBann
3a4eT, 9K3aMeH) BIif 3a4eT




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB TI0
TeMe
= =
£ &
= ®
= =
g ~ S
o | 293
= %) = =
i = 2 g
S &3 2
© O o,
= | E | §Z5
= K
= = Q= o
= ~ S ¥ =
EE |gE:
= = B EE
1 2 3 4 5 6
1 Benenue. O0mas xapakTeprucTuka 2 0 0 2
TUIAKTUKH U €€ TIPOOJIEMAaTHKH.
2 Mogens cnenuanucrta. O0omas 2 0 0 2
XapaKTEePUCTHKA.
3 JInyHOCTHAsA MOJENb CIIEIMATNCTA. 2 0 0 2
4 [IpodeccronanbHbIil MUp CIELIATTICTA- 0 2 0 2
XMMHKA U €T0 CTPYKTYpa.
5 KareropuanbHo-oHATHIIHAS] CTPYKTYypa 0 6 0 6
XUMHH.
6 [IpodeccronanpHbIC MOTPEOHOCTH 0 2 0 2
CHeIHaluCTa-XUMHUKA.
7 [IpodeccrnonanpHbIE CpeaCTBA 0 2 0 2
CHeIHauCTa-XUMHUKA.
8 MeTtompl pereHuss XUMUYECKUX 3a1a4 1 0 2 0 2
Hay4YHbIE€ 3aKOHbI XUMUHU.
9 CrpykrypupoBanue yueOHoro marepuana | 0O 2 0 2
XMUMHUYECKOTO Mpoduis.
10 CMeXHBIE BOITPOCHI 0 2 0 2
11 KoHncynpTanus nepes 3aueTom. 0 0 2
12 JudbdepenunpoBaHHbIi 3a4eT 0 0 0 4
Hroro (ak.4acoB) 8 16 0 30

4. CucreMa oLleHUBAHMUS.
OOyuaromuecsi, He HaOpaBimue 61 Gaia B TeYeHHE CEMECTpa, WM HE COIJIACHBIE C OLIEHKOM,
MOJTy4EHHOH 10 UTOraM TEKYILEro KOHTPOJIs B CEMECTPE, MPOXOIAT IPOMEXYTOUHYIO aTTECTALIUIO B
bopme oughghepenyuposannozo 3auema.
IIpu mnpoBeneHMH MNPOMEKYTOUHOM aTTeCTallM pe3yJabTaTbl, IOJy4eHHbIE OOyJaromuMmcs B
ceMecTpe, MmepeBoiATcs B (popMaT TPaAULIMOHHOW OLIEHKH B COOTBETCTBMM CO LIKAJION IepeBoja

OaJUIOB:

— 60 GayI0B M MeHee — «HEYIOBICTBOPUTEIBHO;
— 0T 61 10 75 6annoB — «yIOBIETBOPUTEILHO;
— 0T 76 10 90 6aIoB — «XOPOILIOY;
—o1 91 1o 100 6anmnoB — «OTIMYHOY.



5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue THCIHUILINHBI
5.1 Jluteparypa.:

1. Makaposa, H.C. Jlumaktuka Bbicuied mmKOABL OT KIACCUYECKMX OCHOBAaHUM K
ITOCTHEKJIACCHYECKHUM IepcriekTruBaM: MoHorpadus/ H.C. Makaposa, H.A. Jlyka, H.B. UekaiieBa. —
2-e¢ usn., nepepad. u gon. — Mocksa: M3marensctBo HOpaiit, 2022.— 172 ¢. — (AKTyaibHbIE
moHorpadum). — ISBN 978-5-534-10420-2. — Texkct: oamektpoHHbli //  OOpaszoBarenbHas
wiargopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/494988 (nara obpamenus: 10.08.2022).

2. lymuua, M. H. Jlugaktuka BBICHICH IIKOJIBI: OT TPAIWIMK K WHHOBAIMUSAM: YUYeOHO-
MeTtoanueckoe nmocodue / Jlynuaa M.H., - 2-e uzn., crep. - MockBa:®@nunTa, M31-Bo Ypain. yH-Ta,
2017. - 152 cASBN  978-5-9765-3094-2. -  Tekcr: onekrponnsii. -  URL:
https://znanium.com/catalog/product/946688 (nata oopamenus: 10.08.2022). — Pexxum gocrtymna: 1mo
TTOJIITHACKE.

5.2 DaexTpoHHBIE 00pa3oBaTe/IbHbIE PECYPChI:
elibrary — Pesxum nocryma: http://elibrary.agni-rt.ru

6. CoBpemMeHHbIe Npo(ecCHOHATbHBbIE 0a3bl JAAHHBIX H HHPOPMANMOHHBIE CIPABOYHbBIE
CHCTEMbI:
ProQuest Dissertations &Theses Global / ®I'BY «locynapctBeHHas myOnu4Has
Hay4HO-TexXHH4ecKkas oubnmmoreka Poccum». URL: https://search.proguest.com/index
HanwmownanpHas anektponnas oubnmuorexa. URL: https://rusneb.ru/

7. JInnieH3MOHHOE U CBOOOJHO pacHpocTpaHsieMoe NPOrpaMMHOe o0ecriedyeHue, B TOM 4YucJie
0TeYeCTBEHHOI 0 MPOM3BO/ICTBA
MS Office, mnardopma mi1st anekrponnoro odyuenus Microsoft Teams.

CBo0oano pacnpocrpansiemoe I1O, B TOM unc/ie 0Te4eCTBEHHOI0 MIPOM3BOICTBA:
GSAS, Powder Cell, Isoline GIS.

8. TexHu4ecKue cpeACTBA U MaTepPHAIbHO-TeXHUYECKoe obecnevyeHue I CUMIIIMHBI

MynbpTuMenuiiHas y4deOHas ayAuTOpHsl JUIsl NPOBEAEHUS 3aHATUI JIEKIMOHHOTO THIA
OCHAII[EHA CJIEYIOUUMHU TEXHUYECKUMU CPeICTBaMU 00y4eHUs 1 000pyIoBaHUEM: yueOHast MeOeb,
JoCKa ayAMTOpHAasl, MYJIbTUMEIUIIHOE TMPOEKIMOHHOE M aKyCTHYecKoe 000pyJoBaHHE,
MepPCOHAIbHBIA KOMIBIOTED.

MynbsTuMenuiiHas ydeOHasi ayIuTopus JUIsl MPOBEACHUS 3aHITHA CEMHUHApPCKOTO THIIA
OCHAII[EHA CJIEYIOUUMHU TEXHUYECKUMU CPeICTBaMU 00y4YeHUs 1 000pyIoBaHUEM: yueOHas MeOeb,
JOoCKa ayAUTOpHAs, MYJIbTUMEIUITHOE TMPOEKIMOHHOE M aKyCTH4eckoe 000pyAoBaHHE,
MePCOHATBHBIA KOMIBIOTE.

AynuTtopus 7S CaMOCTOSITENIBHOM pPal0OThl OCHAIEHA CIEAYIOIUMU TEXHHUYECKUMU
cpencTBamMu o0ydeHust U 006opynoBaHueM: yueOHas MeOenb, T0CKa ayAuTOpHAs, MyJIbTHMEIUHHOE
MIPOEKIIMOHHOE U aKyCTUYECKOe 000pyI0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.


https://urait.ru/bcode/494988
http://elibrary.agni-rt.ru/
https://search.proquest.com/index
https://rusneb.ru/

®I'AOY BO «TrOMEHCKHM TOCYAAPCTBEHHBIA YHUBEPCUTET»

YTBEPXJIEHO
3aMecTUTeNIeM TUPEKTOpA
HNHcTtuTyTa XNMHK
bypxanosoit T.M.
PA3PABOTYUK
[u6nesa T.I.

Koppo3us MeTaiioB, COICOTIOKEHHE U METO/IbI 3aIIUThI
Pa6ouas nporpamma
JUTs 00yJaromuxcst o HampasiaeHuto noarotoBku 04.04.01 Xumus
poMIIb MOATOTOBKH: PU3HKO-XUMUYECCKHIA aHATH3 TIPUPOIHBIX U TEXHHYCCKUX
CHCTEM B MaKpO- U HAHOCOCTOSIHUSAX
dbopMa oO0ydeHuUst OUHAS



1. Hna}mpyeMble pe3yabTaTbl 0CBOCHUA TUCHUIIJIMHBI

1.1. Kommnerenuuu oOy4amomierocsi, ¢opmupyemble B pe3yjbTarTe OCBOEHHUS] JTaHHOM
AUCUMIUTHHBI (M0odyas): TIK-3

1.2. Wuaukatopbl JOCTHKEHUS] KOMIETEHIUMH, COOTHECEHHbIE ¢ TUIAHHUPYEeMbIMH
pe3yiabTaTaMu O0y4eHHUs:

3HaHus:

Hay4YHO-TEXHHYECKOT0, YKOHOMHYECKOT0, COIUAIBLHOTO W JKOJOTHYECKOTO aCMEeKTOB IMPOoOJIeM
KOPPO3UH U 3alUTHI METAJIJIOB;

O0IMX 3aKOHOMEPHOCTEH TMPOTEKAaHUS KOPPO3HOHHBIX TIPOIECCOB TPU XUMHUYECKOH U
ANEKTPOXUMHUYECKON KOPPO3UH, TPOTEKAIOIINX B PA3IMUHBIX KOPPO3UOHHBIX Cpeliax;

0 pa3IUYHBIX METOJIaX 3aIUThl METAJIOB U CIIABOB OT KOPPO3UH;

OCHOBHBIX METO/10B KOPPO3UOHHBIX UCCIENOBAHUIN METAJIOB U CIIJIABOB;

Ymenus

KJIaCCH (PUIIMPOBATH TTPOLIECCH KOPPO3UH METAJIJIOB U CILJIABOB;

0JIb30BaThCSA HAYYHOM U CIIPABOYHOM JIMTEPATYPOU 10 KOPPO3UHU U 3aIUTE METAJIJIOB U CIJIABOB OT
KOppO3uU;

pemaTh MOCTABICHHBIE 3a]]a4H, UCIOJIb3Ysl TPUOOPETEHHBIE 3HAHUS.

HaBbiku

OCYIIECTBJICHUS HAyYHO-MCCIIENOBATEIbCKOW JIEITSIILHOCTH IO PEIICHUI0 (YHAAMEHTAJIbHBIX H
NPUKJIAIHBIX  3a7a4 XUMHUYECKOW HaMpaBJIC€HHOCTH B COCTaBE HAyYHOrO0  KOJUJIEKTHBA
MCCJIENOBATEIHLCKON TAO0OpaTOpHUH.

2. CTpyKTYypa M TPYAOEMKOCTb M CUHUIIHHBI

Tabnuma 1
Bun yuebHOi paboTbI Bcero uyacos KoJu-Bo yacos B
cemecTpe (aK.4.)
1
Oo6masn 3a4. ej. 4 4
TPYA0E€MKOCTh yac 144 144
U3 Hux:
Yachl ayTUTOPHOI padoThl (BCero): 40 40
Jlexuun 24 24
[IpakTnyeckue 3aHATUS 16 16
JlabGopaTtopHble / mnpakTHdeckue 3aHATas 10 | 0 0
HOATpyIIam
Yacbl BHEAYAUTOPHOH padoThl, BKIIOYAs 104 104
KOHCYJIbTAI[MH, HHYI0 KOHTAKTHYI padoTy u
CaAMOCTOSITEJbHYI0 pa00Ty 00y4yaromerocst
Bun mpomexyTodHoil atrectauuu (3a4eT, AU. DK3aMeH
3a4eT, IK3aMEH)




3. Conep:xanue AUCHHUINIHHBI

Tabmmma 2
Ne Tematuka yueOHBIX BCTpEY Bunel aynutopHoii paboTsl (B Hroro
ak.Jac.) ayJTUTOPHBIX
aK.4acoB 10
TeMe
Jlexuu [Tpaktuue | Jlabopato
CKHE pHBIE /
3aHSTHUS IpaKTHYec
Kue
3aHITUSA
o
HOJITPYIIIT
am
1 2 3 4 5 6
Yacos B 1 cemectpe 24 16 0 40
Koppo3zust meTanos, 24 16 0 40
COJICOTJIOKEHHE U METOIbI
3aIUThHI
1 BBenenue B npeaMer. 4 0 0 4
Xumuueckasi KOppo3us
MeTasuoB. TepMoauHaMHKa
XUMHUYECKON KOPPO3UHU
METaJIJIOB
2 Xumuueckasi Kopposust 4 0 0 4
METaJIJIOB.
3 Xumuyeckasi Koppo3us 0 2 0 2
MetayuioB. [lokazarenu
Koppo3uu. TepMoanHaMuKa
XUMHUYECKON KOPPO3UU
METAaJIJIOB
4 Xumunueckasi KOppo3usl 0 2 0 2
MmetaioB. [Tokazarenu
kopposuu. [lkana
KOPPO3MOHHOW CTOMKOCTH
METAJUIOB U CILJIABOB.
5 DIIEeKTpOXUMHUYECKas 6 6 0 12
KOPpO3Hsl METAJLIOB
6 XuMHUecKasi KOppO3us 0 2 0 2
MetauioB. CamocrosiTenbHas
paboTa 1o pemeHuto 3aaa4
7 Buipl Koppo3uu MeTauioB 2 2 0 4
8 Mepbl 60pBOBI C 6 0 0 6
COJICOTJIOXKEHUEM U
KOpPpO3HEN METAJIIOB
9 MeTozbl KOPPO3HMOHHBIX 4 2 0 6
HCCIIEI0BAaHUN
10 KoncynbTanus nepen 0 0 0 0
HK3aMEHOM
11 DK3aMeH 0 0 0 0
HUroro (ak.4acoB) 24 16 0 40




4. CucteMa OlleHUBAHHS .
OO6yuatomuecs, He HaOpaBmme 61 Oamia B TeueHHE CEMECTpa, WM HE COTJIaCHBIE C OICHKOM,
MOJTyYEHHOM 10 UTOTaM TEKYIIEro KOHTPOJISI B CEMECTPE, MPOXOJIAT MPOMEKYTOYHYIO aTTECTAIHIO B
dopme sk3ameHa. [Ipu TpoOBeACHHHM MPOMEKYTOYHOH AaTTECTAIMU PE3YJIbTAThI, ITOJTYYCHHBIE
o0y4aronmmMcsi B CeMecTpe, ImepeBoAsITcs B (GopMar TPaAULIMOHHON OIICHKH B COOTBETCTBUH CO
IIKaJION TiepeBo/ia 0asioB:

— 60 6annoB U MEHEe — «HEY10BJIETBOPUTEIIBHOY;

—otT 61 1o 75 6anaoB — «yIOBIECTBOPUTEILHOY;

— 0T 76 110 90 6anaoB — «XOPOIIOY;

—ot1 91 o 100 6amioB — «OTIAUIHOY.

5. YueOHo-MeTOoAMYECKOE H HH(OPMAIHOHHOE o0ecnedyeHrue TUCIUIIMHBI

5.1 JInteparypa:

1.Hosropoauesa, O. H. Koppo3ust MeTaylsIoB M METO/IBI 3aIIUTHI OT KOPPO3HH : yueOHOE Toco-0ue /
O. H. Hosropoamesa, H. A. PoroxxuukoB. — HoBocubupck : HoBocuOupckuii rocyaap-cTBEHHBIH
TexHuueckuit yauuBepcuteT, 2019. — 219 ¢. — ISBN 978-5-7782-3843-5. — TekcT : 2JIeKTpOHHBIN
// DAeKTpOHHO-OMOIMOTEUHAS cuctema [PR  BOOKS : [cauiT]. — URL:
http://www.iprbookshop.ru/99349.html (mata obpamenus: 04.08.2022). — Pexxum mocryma: s
ABTOPHU3UD. MOJB30BATEIEH

2. Koznos, B. A. OcHOBBI aHTUKOPPO3MOHHOM 3aIIMTHI METAJLIOB : yueOHoe mocodue / B. A. Koznos,
M. O. Mecuuk. — HBanoso : UT'XTYVY, 2014. — 177 ¢. — ISBN 978-5-9616-0473-3. — Tekcr :
AICKTPOHHBII /l Jlanb : AJICKTPOHHO-0MOIMOTeUHAs cucrema. — URL:
https://e.lanbook.com/book/63665 (nara obpamenus: 04.08.2022). — Pexxum poctyna: IJjs aBTO-
pH3. IOJIB30BATENIEH.

3.ITonoBa, A. A. MeTonb! 3amThl OT Kopposun. Kypc neknuii : yaebnoe mocodue / A. A. Ilo-mosa.
— 2-e u3x., nepepad. u gomn. — CankTt-IlerepOypr : Jlanp, 2014. — 272 c. — ISBN 978-5-8114-
1721-6. — Tekcr : anekTpoHHBIA // JlaHb : S1eKTpOHHO-OMOMMOTeyHas cuctema. — URL:
https://e.lanbook.com/book/50169 (nata ooparenus: 04.08.2022). — Pexum goctyna: asist aBTOpH3.
I0JIb30BaTENEH.

4. Pymsniesa, K. E. AHTHKOppO3HOHHAs 3amuTa MeTasuioB : yueOHoe nmocodue / K. E. Pymsn -ieBa.
— WBanoBo : UT'XTVY,2018. — 185 c. — TekcT : 21eKTpoHHBIH // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/127521 (mata obpamenus: 04.08.2022). — Pexum
JOCTYTIA: JUISl aBTOPU3. TTOJIb30BaTEICH

5.2 DyIeKTpOHHbIE 00pa3oBaTe/IbHbIE PeCyPChI:
http://elibrary.ru Hay4nas s5iekTpoHHast 6M0JmoTeKa
http://biblioclub.ru/ 3bC «YHUBepcuTeTckas OMOIMoTeKa OHIAHH»
http://archive.neicon.ru/xmlui/ ApXxuB Hay4HBIX KyPHAJIOB
http://diss.rsl.ru/ Dnexrponnas 6ubimoreka agucceprannii PI'b

6. COBpeMe}[Hble HpO(l)CCCI/IOHaJII)HI)Ie 0a3nI JAHHbIX M l/lH(l)OpMalII/IOHHLIe ClIpaBOYHbIC
CUCTEMBbI:

1. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JInueH3HOHHOE H CBOOOIHO pacmpocTpaHsieMoe NMPorpaMMHoe oGecrevdeHne, B TOM YHCIe
0TeYeCTBEHHOT0 MPOU3BOCTBA
MS Office, mnatdopma miist anekTpoHHOro odoyuenus Microsoft Teams.

8. TexHu4eckme cpeacTBa H MATEPUATbHO-TeXHHYECKOe o0ecniedeHHe JHCIUIIIHMHBI
MynbpTumenuitHas ydeOHast ayAUTOPHS Ui TPOBENCHUS 3aHATUH JICKIIMOHHOTO THUIA OCHAIIEeHA
CIIEAYIOIUMH TEXHUYECKMMH CpelcTBaMU oO0y4deHHus u o0opylnoBaHueM: ydeOHas mebenb, JocKa


https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html

ayaAUTOpHasl, MYJbTUMEIUIHOE MPOEKLUHOHHOE U aKyCTHYecKoe 00OpyJoBaHME, MEepPCOHAIbHBIN
KOMIIBIOTED.

MynbsTuMenuitHas yueOHas ayIuTOpHs JJIsl IPOBEJEHUS 3aHATUH CEMHHApCKOro THIA OCHAIlleHa
CIIEAYIOIUMHI TEXHUYECKHUMH CpelCcTBaMU O0y4deHHUs U oOopynoBaHueM: ydueOHas meOenb, JocKa
ayJAUTOpHAas, MYJIbTUMEIUHHOE MPOEKIMOHHOE M aKyCTHYecKoe 00Opy/oBaHHE, MEepCOHAIbHBIN
KOMITBIOTED.

Aynutopus 17 CaMOCTOSITENIbHON paboOThl OCHAIEHA CIEAYIOIMMH TEXHUYECKUMH CPEICTBAMU
oOyueHusi W oOOpyJdOBaHHMEeM: YyueOHasi MeOenb, JOCKa ayauTOpHas, MYJbTUMEIUWHOE
MIPOEKIIMOHHOE U aKyCTU4YEeCKOe 000py0BaHNE, TIEPCOHATIbHBIE KOMIIBIOTEPHI.



®Ir'AOY BO «TFOMEHCKHM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTUTeNeM IUPEKTOpa
WNHcTuTyTa XuMnu
bypxanosoi T.M.
PA3PABOTUMK
Katorun A. A.

HedrenpomeicioBast xumust
Paboyas mporpamma
JuTst oOyJaromuxcs 1mo HarnpasieHuto nmoarotoBku 04.04.01 Xumus
npo@uiii NoAroToBKU: OUZNKO-XUMUYECKHI aHATN3 TPUPOIHBIX U TEXHUUECKUX
CUCTEM B MAaKpO- U HAHOCOCTOSIHUAX, XUMHUS HE(PTU U IKOJOTHUecKast 0€30MacHOCTh
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. KomnereHuuu oO0y4yawuierocsi, ¢opmupyembie B Ppe3yJbTaTe OCBOEHHS JaHHOI
aucunannel: ITK-1, ITK-2.

1.2. WHauKaTopbl [JAOCTH:KEHHS KOMIETeHUMii, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yjabTatamMu 00y4eHus

3HaHUA CrnoCcOOOB TMOJyYEHHS PA3IUYHBIX HEPTEIMPOMBICIOBBIX PEareHTOB. 3aKOHOMEPHOCTH
KOPPEJSILIUU COCTaBA M CBOWCTB HE()TETIPOMBICIIOBBIX pEareHTOB, TEOPETHUECKUX OCHOB Pa3pabOTKU
HOBBIX PELENTYpP TEXHOJOTUYECKUX KUIAKOCTEH JJIs 3aJJaHHBIX YCIOBUM KCIUTyaTalluH;

YMeHusi MPOrHO3UPOBATH COCTaB HE(TEPOMBICIOBBIX PEareHTOB Ui PEryJUpOBaHUS CBOWMCTB
TEXHOJIOTUYECKHX JKUJKOCTEH B pa3IMUHbBIX YCIOBUSX (BBICOKHE TEMIEPATYPHI, COJIEBasi arpeccus,
CEpOBOIOPOHAS arpeccus), ONpPeAesaTh HEOOXO0IMMbIE PeareHThl U UX JI03UPOBKH JUId 00pabOTKH
TEXHOJIOTUYECKUX KUAKOCTEH JUI BOCCTAHOBJIEHUS UX MEPBOHAYAIBHBIX CBOWCTB IO 3HAYEHHUIO
(hakTUYEeCKH 3aMEPEHHBIX TapaAMETPOB

Hasbiku BpiOOpa HEPTENPOMBICIOBBIX PEAr€HTOB U3 psja aHAJIOIOB IO PA3IMYHBIM IapamMeTpaM,
pacuera OCHOBHBIX pPETYIHPYEMBIX TEXHOJOTMYECKUX IMapaMeTpoB OypOBBIX, TaMIIOHAKHBIX
PacTBOPOB M CIIELUATBHBIX KUAKOCTEH.

2. CTpyKTYpa U TPYA0EMKOCTb JUCUMILIIHHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
ceMecTpe (aK.4.)
1
Oowmas 3a4. efl. 3 3
TPY10eMKOCTh yac 108 108
N3 Hux:
Yacbl ay1uToOpHOI padoThl (BCEro): 32 32
Jlexkimn 16 16
[TpakTrueckue 3aHATHS 16 16
JlaGopaTopuble / mpakThueckue 3aHATHSA 10 | O 0
MOArpyNnam
Yacepl BHEAyIUTOPHOH PadoThl, BKJIOYAsK 76 76
KOHCYJIbTALUMHU, HHYI0 KOHTAKTHYI0 padoTy H
CAMOCTOSITEJILHYIO padoTy 00y4aromerocst
Bun npomexxyrouHoi arrectauuu (3adet, aud. 3auer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuua 2

No

Temaruka ydeOHBIX BCTpEY

Buael aynuropHoi
paboTsl (B ak.yac.)

JlaGopaTopHsbie /

IMPAKTUYCCKUC 3aHATHUA
[0 nmoArpymmnam

Hroro
ayIUTOPHBIX
aK.4acoB MO

TEeME

2

(6]

Yacos B | cemectpe

o N HpaKTI/I‘IGCKI/Ie 3aHATUSA

[EN

o

32

HedrenpomeicioBast xumust

[EN
(op]

o

32

CtpouTenbCTBO HEPTIHBIX U TA30BBIX
ckBaXH. OCHOBHBIE TTIOHITHUS U
oTpeieIICHUs

o

o

bypoBbie pacTBOpEI

BypoBbie pacTBopbI

BonopacTBopuMble MoJIuMepBbl.

BonopactBopuMble nmonumMepsl

OO |WIN

BcenomMorarenbHble peareHThl Tt
perylnupoBaHus CBOMCTB OYpOBBIX
pacTtBopoB. [I0BepXHOCTHO-aKTUBHBIE
BEIIECTBA.

OIN|O|INO

HlOIN|OIN

[ellellelie]le]

BINNININ

BcenomorarenbHble peareHThl A7
pErylnupoBaHus CBOMCTB OYpPOBBIX
pacTtBopoB. [I0BepXHOCTHO-aKTUBHbIE
BEIECTBA

TamMnoHaxHbIE MaTCpurabl

TammoHaxHbIe MaTCpHaJibl

N

(@)

(@)

N

10

PearenTs! gi1s IMPOBCACHUA
TUAPABIMYCCKOI'O pa3phbiBa IJIaCTa.
H(I/II[KOCTI/I TJIIYIICHUS.

11

PearenTs! gi1s IMPOBCACHUA
TUAPABIMYCCKOI'O pa3phbiBa IJIaCTa.
}KI/I,[[KOCTI/I TJIIYHICHU.

12

Pearents! mis TCKYHICTO U KallUTAJIbHOTO
PEMOHTA CKBAKHH.

13

Pearents! mis TCKYHICTO U KallUTAJIbHOTO
PEMOHTA CKBAKHH.

14

PearenTs! 111 MOATOTOBKH HC(I)TI/I

15

PearenTs! 111 MOATOTOBKH HC(I)TI/I

16

KOHCYJILT&LII/IH nepea 3a4cTomM

17

3aueTr

oo O

o|o|onNy

OIOININ

Hroro (ak.4acoB)

ellellellelle]




4. CucreMa olleHUBaHMUSL.
OOyuaromuecsi, He HaOpaBmme 61 Oanna B TeUYeHHWE CEMECTpa, WJIM HE COTJIACHBIE C OIICHKOM,
MOJIYYCHHOH M0 UTOraM TEKYIIEro KOHTPOJISI B CEMECTPE, MPOXOIST IPOMEKYTOUHYIO aTTECTAIIUIO B
dbopme 3auema.
[Ipu mnpoBeACHUH MPOMEKYTOUHOM AaTTECTAIMM PE3YJbTAaThl, IOJYYCHHbIC OOYJarOIUMCS B
ceMecTpe, MmepeBosTCs B (opMaT TPAJAUIIMOHHONW OIEHKH B COOTBETCTBMH CO HIKAJIOH MepeBoja
0aJLIoB:

— o1 0 10 60 0a/I0B — «HE 3aUTEHOY;

—ot1 61 1o 100 6a/IoB — «3a4TCHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCIHUIIUHBI

5.1 Jluteparypa:

1. babasu, O.B. BypoBsie pactBopsl : yued. mocodue / 3.B. babasu, H. FO. Moiica. - Mocksa ;
Bonorna : Undpa-Umkenepus, 2019. - 332 c. - ISBN 978-5-9729-0287-3. - Tekct : 37eKTPOHHBIH. -
Pexxum noctyma: https://znantum.com/catalog/product/1049176 (nata oOpamenus: 02.04.2022).

2. Ycos, b. A. Xumus u TexHOJIOTHS IIeMeHTa : y4ed. mocodue / b.A. YcoB - 2 u3n. - M. : UHOPA-
M, 2019. - 158 c. - (Bsiciiee oopazoBanue: bakanaspuar). - www.dx.doi.org /10.12737/7975. - ISBN
978-5-16-011326-5. - Texkcr : AIIEKTPOHHBIH. - Pesxxum JOCTyTA:
https://znanium.com/catalog/product/1017321 (nata o6pamenwus: 02.08.2022).

3. Kpymua C.B. KoiIonaHO-XMMHYECKHE OCHOBBI CO3JaHUSl TIWUHHUCTBIX CYCHEH3WH IS
HedrempoMeIcioBOTO Jena [DnekTpoHHbIH pecype]: Monorpadus/ Kpymun C.B.— DnexTpoH.
TekcToBBIe JanHble.— Kazann: Kazancknii HarlmOHANBEHBIN HWCCIIE0BATEIIHCKUH TEXHOJIOTHUECKHI
yauBepcuteT, 2010.— 411 c.— Pexum pgocryma: http://www.iprbookshop.ru/63709.html (mara
obpamienus: 02.08.2022).

4. OU3UKOXUMHUSL PACTBOPOB IMOJHMMEPOB U KOMIIO3UIIMOHHBIX TOJUMEPHBIX MaTepUaloB
[DnekTpoHHBIN pecypc]: MeToaudecKkrue ykazaHus/ — DIJIEKTPOH. TEKCTOBbIE JaHHbIe.— Ka3aHb:
Kazanckuii HalMOHAJIBHBIN MCCIIEI0BATEILCKUM TEXHOJIOTHYSCKUN yHUBepcuTeT, 2018.— 68 ¢.—
Pexum nocryma: http://www.iprbookshop.ru/100656.html (gata obparnenus: 02.08.2022).

5. Brnacos, B. I'. [loarotoBka u nepepadotka Hedrel : yuedHoe ocobue / B. I'. Bimacos. - Mockga ;
Bosorna : Uadpa-Unxenepus, 2021. - 328 ¢. - ISBN 978-5-9729-0561-4. - TekcT : 31eKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1835998 (mara oOpamenus: 02.08.2022). — Pexum
JOCTYyTIA: MO MOJIMTUCKE.

5.2 JJeKTpOHHBIE 00pa3oBaTe/ibHbIE PeCypChl.
http://e-library.ru

http://e.lanbook.com

https://www.onepetro.org

6. CoBpemeHHble MpogeccHOHAIbLHBbIE 0a3bl JAaHHBIX W HMH(POPMALHOHHbIE CHPABOYHbIE
CUCTEMBbI:
http://www.consultant.ru/

7. JInueH3MOHHOEe U CBOOOJHO pacnpocTpaHsieMoe NMPOorpaMMHoe ofecrieyeHne, B TOM YHCJIe
0Te4eCTBEHHOI'0 IPOM3BOJCTBA
MS Office, mardopma aist snekrporHoro odyuenust Microsoft Teams.

8. TexHuYecKHE CPeACTBA U MATEePHATbHO-TEXHUYECKoe o0ecnevyeHue U CUNIIMHBI
MynsTUMeuiiHas ydeOHas ayJuTopus Ul TPOBEACHUS 3aHATHI JEKIMOHHOTO THIA OCHAIICHA
CIIEYIOIIMMU TEXHUYECKHUMH CpeICTBaMU OOydeHUs: W oOopynoBaHueM: ydeOHas mebenb, JocKa
ayIuTOpHas, MYyJIbTUMEIUWHOE MPOEKIMOHHOE U aKyCTHYeCcKOoe 000pyAOoBaHUE, MEPCOHAIBbHBIN
KOMIIBIOTEP.


http://e-library.ru/
http://e.lanbook.com/
https://www.onepetro.org/

MynsTUMenniiHas ydyeOHas ayauToOpus AJs MPOBEIEHUS 3aHATUN CEMHUHApPCKOIO THUIIA OCHAIEHA
CIEYIOUIMMU TEXHHUECKUMHU CpEICTBaMH O0yueHHs M 000pyaoBaHHEM: yueOHast MeOenb, JocKa
ayIUTOpHas, MYJIbTUMEAUWHOE NPOEKLUHOHHOE M aKyCTHUECKOE O00OpYAOBaHME, NEPCOHAIbHBIN
KOMIIBIOTEP.

AynuTtopus JUid caMOCTOATEIbHON paOOThl OCHAIEHA CIEAYIOIIMMHM TEXHUYECKMMH CpPEACTBAMMU
oOy4eHus u 00opysoBaHueM: yueOHass MeOellb, IepCOHATBHBIE KOMIIBIOTEPHI.



®I'AOY BO «TIOMEHCKHI TOCYIapCTBEHHBIN YHUBEPCUTET»

YTBEPX/IEHO

3amMecTUTeNIeM IUpPEKTOpa
WNHcTuTyTa XMMHH

bypxanosoi T.M.
PA3PABOTYMKHA

Tperbsaxos H. 1O., Hlanenosa 1. C.

Xpomartorpadhuueckre METO bl aHAJI3a
Paboyas mporpamma
JUTst 0OyJaroImuxcs 1Mo HanpasiieHuto moarotoBku 04.04.01 Xumust
npo@uiii NOAroTOBKU: OUZNKO-XUMUYECKHI aHATN3 TPUPOIHBIX U TEXHUUYECKUX
CUCTEM B MAaKpO- U HAHOCOCTOSIHUSX, XUMHUS HE(PTU U 3KOJOoTHUecKasi 0€30MacHOCTh
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUILTUHBI(MoOys): TIK-2

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus
3HaHus:
* BO3MOJKHOCTEH XpomaTorpauyecKux METOJ0B HCCIICIOBAHNUS,
* OCHOBHBIX 00JIACTEH TPUMEHEHUS XPOMATOTPaPUIESCKUX METOJIOB aHAIIN3a;
* 00mIero ycTpoicTBa M MPUHIIAIIA JEHCTBHS XpOMaTOrpaguueckoro o00opy1oBaHus;
* croco0OB MHTEPIPETAINH MOKa3aHUN TPHOOPOB;
* HCTOYHHMKOB OIIMOOK M MOTPENTHOCTEH MPU XpoMaTorpaduuecKux aHaIH3ax.
Ymenus:
* TPaBUJIBLHO BHIOMPATh ONTUMAIBHBIA METOJ UCCIEIOBAHUS ISl PEIICHUS KOHKPETHOU
HCCIIeN0BATEIIHLCKOM 3a0a4H;
* IIPOTHO3UPOBATH BUJl XPOMATOTPAMMBI;
* 00pabaTbIBaTh XpOMaTOrPAMMBI;
*  TPaBUJILHO HHTEPIPETUPOBATH PE3YIbTAThl XpOMATOrPaUIECKOTO aHATN3A;
* OIICHUBATH MPABUIHLHOCTH M TOYHOCTH PE3YyIHTAaTOB XpoMaTOrpaduyecKoro aHaanu3a.
HaBbiku:
*  BJIAJICHUS TEXHUKON OCHOBHBIX IKCIEPUMEHTAITHHBIX METOJIOB XPOMATOTPAPUIECKOTO
HCCTIEIOBaHUS COCTaBa CMECeH;
* OCHOBHBIMHM XpoMarorpapuuyecKUMH IpUEeMaMU H3Y4YEHHUS CTPOCHHSI XUMHUYECKHX
COCAUHCHU;
*  HaBBIKHM OOpaIeHus ¢ y4eOHOU U CIIPABOYHOM JIMTEPATypOH, a TaKKe HOPMATUBHBIMU
JOKYMEHTaMH, PETJIaMEHTUPYIOIUMHU MPOBEICHNE aHAIU30B.

2. CTpyKTYpa U TPYA0EMKOCTb JUCUMILIAHBI

Tabmuua 1
Bun yuebHoit paboThl Bcero yacos Kos1-Bo yacos B
ceMecTpe (aK.4.)
1
Oomas 3a4. el. 5 5
TPYA0EMKOCTH yac 180 180
N3 Hux:
Yacpl ay1uTOpPHOIi paboThl (BCero): 54 54
Jlekimn 14 14
[TpakTrueckue 3aHATHS 0 0
JlaGopatopHble / mpakTuueckue 3aHATHS 10 | 40 40
MOATPYIIaM
Yacsl BHeayIUTOPHO# padoThl, BKJIKOYAS 126 126
KOHCYJIbTAUMHU, HHYI) KOHTAKTHYIO PadoTy H
CAMOCTOSITEJILHYIO padoTy 00y4aromerocst
Bun npomexxyrouHoil arrectaruu (3auet, aug. DK3aMeH
3a4eT, 9K3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
= =
= =
= =
: |8
3 o 9 =
Y = O <
= %) = =
i = 2 g
ot g9 2
L a
= | & | §Z§
= =) a = F
E o
= = Q 2 g
5 & |88 ¢
= = B EE
1 2 3 4 5 6
Yacos B 1 cemectpe 14 0 40 54
1 Knaccudukanus u Teopetuueckue 2 0 0 2
OCHOBBI XpOMaTOTpaUIeCKUX METOIOB
aHam3a
2 I"a3o-ancopOnmonHas u raso- 2 0 0 2
KHUJIKOCTHAsE XpoMaTorpaduu. OCHOBBI
YKHUJIKOCTHOM XpomaTorpadumu.
3 JlaGopaTtopHnas padora 1. 0 0 4 4
4 Kunkoctrast xpomarorpadus 2 0 0 2
5 JlabopaTtopHas pabota 2 0 0 4 4
6 Kunkoctrast xpomarorpadusi-2 2 0 0 2
7 JlaGopaTtopHnast pabora 3 0 0 4 4
8 XpoMaTo-Macc-CIeKTPOMETPHUS 2 0 0 2
9 JlabopaTtopHas pabota 4 0 0 4 4
10 XpoMaTo-MacC-CIeKTPOMETPpHUsI-2 2 0 0 2
11 JlaGopaTtopHnas pabota 5 0 0 4 4
12 Cepxkputruueckas GronHas 2 0 0 2
xpoMarorpadus
13 JlaGopaTopHas pabora 6 0 0 4 4
14 JlaGopaTtopHas pabora 7 0 0 4 4
15 JlaGopaTtopHas pabota 8 0 0 4 4
16 JlaGopaTopHas pabora 9 0 0 4 4
17 3ammra OTYETOB 0 0 4 4
18 KoHcynpTanys no npeamery 0 0 0 0
«Xpomarorpadudeckiue MeTO bl
aHaJIM3a»
19 OKk3aMeH «XpoMaTorpapuieckue 0 0 0 0
METO/Ibl aHATTN3a»
Htoro (ak.4acoB) 14 0 40 54




4. CucreMa OLleHUBAHMUSL.
OOyuaromuecsi, He HaOpaBmme 61 Oanna B TeUYeHHWE CEMECTpa, WJIM HE COTJIACHBIE C OIICHKOM,
MOJIYYEHHOM M0 UTOraM TEKYIIEr0 KOHTPOJIS B CEMECTPE, TIPOXOIAT MPOMEKYTOYHYIO aTTECTAIHIO B
dbopme dK3ameHa.
[lpu mnpoBeCHUM TNPOMEKYTOUHOW AaTTECTALMH PE3YJIbTAaThl, MOJYYCHHbIC OOYYarOUIMMCS B
ceMecTpe, MmepeBoasiTes B (OpPMAT TPAJUIIMOHHON OICHKH B COOTBETCTBHH CO INKAJIOH IEepeBoja
0aIoB:

— 60 6a;I0B U MEHEE — «HEYIOBIETBOPUTEIBLHOY;

— 0T 61 10 75 6amoB — «yIOBIECTBOPUTEIHHOY;

— 0T 76 10 90 6amIoB — «XOPOIION;

— o1 91 1o 100 6amIoB — «OTINIHOY.

5. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecnieyeHre THUCIUITUHBI

5.1 Jluteparypa:

1. béxkep 0. Xpomartorpadus. MHcTpymeHTanbHas aHanuTHkKa. Meroapl Xpomarorpaduu u
KamuIIpHOTO 3MekTpodopesa : moHorpadus / békkep FO.. — Mocksa : Texnocdepa, 2009. — 472
c. — ISBN 978-5-94836-212-0. — Tekcr : snexrponnsiii / IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/12749.html (nata o6pamenus: 03.04.2022).

2. BepmmmanH, B. V. Ananmutiaeckas xumus : yaeOHUK 1t By30B / B. Y. Bepmmaun, U. B. Brnacosa,
N. A. Hukudoposa. — 4-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2022. — 428 ¢. — ISBN 978-
5-8114-9166-7. — TexkcT : amekTpoHHBIN // JlaHb : 2MeKTpoHHO-OMOMMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/187750 (mara obpamenus: 03.04.2022).

3. Tperbsixo, Hukomnaii FOpbeBrny. Xpomarorpadus : mab. mpakrukym / H. FO. TpetbsikoB ; Trom.
roc. yH-T. Tromens : 3a-Bo Tiom. roc. yu-ta, 2008. 72 c.

Cepos 10.M. Xpomarorpadudaeckue metoapl aHanu3a : yaeonoe nmocooue / Cepos FO.M., Konroxos
4. B.IO., KprokoB A.}O.. — Mockga : Poccuiickuit yauBepcuteT apyk0sr HapooB, 2011. — 220 c.
— ISBN 978-5-209-03574-9. — Texkcrt : anektponnbiii // IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11544.html (nata o6pamenus: 03.04.2022).

5. MeTonbl U JTOCTHKEHUS COBPEMEHHOW aHAIMTHYECKOW XuMuU : ydyeOHWK s By3oB / I, K.
bynnukos, B. . Bepmunaun, . A. EBTiorus [u np.] ; [Tox penakuueit npod. B. W. Bepmmanna. —
2-¢ m31., ctep. — Cankr-IlerepOypr : Jlanp, 2021. — 588 c. — ISBN 978-5-8114-7962-7. — Tekct
. omekTpoHHeli  //  Jlamp .  oSnekTpoHHO-OMOnMoTeunas ~— cucrema. —  URL:
https://e.lanbook.com/book/169809 (nata oopamenwus: 03.04.2022).

5.2 JJeKTpOoHHBIE 00pa3oBaTe/ibHbIE PeCypChl.

Cumynsarop BOXX:

https://www.multidlc.org/hplcsim/4_0_0/

https://www.multidlc.org/hplc_resources/

Kpr BI/I,Z[CO-J'IGKLII/Iﬁ «XpOMaTOFpa(bI/I}IZ TOJIKOBAHUC U IPUJIOKCHHA B HAYKC U TCXHOJIOTUN»
OT KOMITaHUH «I/IHTepJ'Ia6>>

6. CoBpemeHHbIe NpodeccHOHAIbHbIE 0a3bl JAAHHBIX W HH(OPMALHOHHBbIEC CIHPABOYHbIE
CUCTEMBI:

https://icdlib.nspu.ru/

https://www.prlib.ru/

https://rd.springer.com/

https://onlinelibrary.wiley.com

https://www.cambridge.org/core

7. JIueH3MoHHOe M CBOOOJHO PAaCHpPOCTPaHsieMoe MPOrpaMMHOe ofecreyeHHe, B TOM 4YHCJIe
0TeYeCTBEHHOI 0 MPOM3BOCTBA
MS Office, nnatdopma ms snexrponHoro ooyuenust MicrosoftTeams.



KomnbrotepHslit TpeHaxkep «BupTyanbHblii ®KHIKOCTHOH xpomartorpad» (OxoHosa)
Xpomatsk AHanuTHk 1.5/1.6

Xpomarsk AHaIUTHK 2.5

Munuxpom A-02

MynbsTuxpom 3.4

Xcalibur

8. TexHn4yeckue cpecTBA U MaTePUAILHO-TEXHHYECKOe o0ecniedeHue TUCIUTIMHbI
MynbsTuMenuiiHas ydyeOHasi ayIuTopus s NPOBEICHMS 3aHATUMN JIEKIIMOHHOTO THIAa OCHAIIEHA
CIICAYIOIIMMH TEXHUYECKHMMH CpPeACTBaMHU OoOydeHHsI U 00opymoBaHHEM: ydeOHas mMebOenb, JOCKa
ayIUTOpHas, MYJIbTUMEAUWHOE NPOEKUHOHHOE M aKyCTHYeCKOe 000pyAOBaHME, NMEPCOHAIbHBII
KOMIIBIOTEP.
MynbsTuMenniiHas yueOHasi ayIuTOpus Ui MPOBEIEHUS 3aHATUN Ja0OPaTOPHOTO THIA OCHAIIEHA
CIIEIYIOIIMMU TEXHUYECKUMM CpEICTBaMU OOydeHUs: ydeOHass MeOenb, J10CKa ayauTOpHasd,
MYJIbTUMEIUIHOE TPOEKIIMOHHOE U aKyCTHYECKOE 000py/10BaHNE, IEPCOHATIBHBIA KOMIIBIOTED.
Jl1st mpoBeieHus 1Tab0OpaTOPHBIX pabOT TpedyeTcs CIASAYIOIIee CelHaTbHOE 000pyI0OBaHHE:!

e Xpomatorpadsl ;KUIKOCTHbIE:

o Agilent 1200 (Agilent Technologies) ¢ TaHAEMHBIM KBaIpPYMOJbHBIM Macc-
CIIEKTPOMETPOM C MCTOYHHUKOM HMOHHU3AIUU DJIEKTPOCHPEN U XMMHUUYECKON MOHW3AIMEN
nos atmocdepubiM aaBienueM Applied Biosystems/MDS Sciex API 2000 LC/MS/MS
(AppliedBiosystems) 2007,

O cucTeMa KanmuuisipHoro aekTpodopesa «Kanems 105» (JIromake)2007;
o Agilent 1100 ¢ quogHO-MaTpuuHbIM aeTekTopoM (Agilent Technologies) 2004;
O cucTeMa remp-poHuKaromniei xpomarorpadun Agilent 1260 Infinity 11 2020;
o  Bricoko3pexkTHBHBII MUKPOKOJOHOUYHBIN XKUIKOCTHBIM XpomaTtorpad "MUJIMXPOM
A-02".
e [lepcoHasbHBIE KOMIBIOTEPHI, OCHAIICHHBIC CrenHaIn3upoBaHHbM [10 mis paboThl Ha
xpoMarorpadax;

e Xpomatorpadudyeckue KOJOHKA W MHKPOKOJIOHKH IS JKUJIKOCTHBIX XpoMarorpadoB c
oOpareHHo# ¢azoi;

e  Muxpommpuibl BMecTuMocTbio 1 1 10 Mk, MII-1, MIII 10 unu aHanoru4Heie;

e  VYCTpOMCTBO JUIsl ICMOHU3AIUHN BOJIBI;

¢ AHAIMTHUYCCKHE BECHI,

e VYibTpa3ByKoBas OaHs.
OcHanieHHOCTh JTa0OPAaTOPHBIX TMOMEIICHHH W YCJIOBHS pabOTHl B HUX OOYYAIOUIUXCS JIOJDKHBI
COOTBETCTBOBATh TPEOOBAHUSIM TEXHUKH O€30MMACHOCTH IO pabOTe C XUMUUYECKUMH PEaKTHBAMHU.
AynuTtopus JUIs CaMOCTOATEIbHONH PabOTHI OCHAIIEHA CIEAYIOINIMMH TEXHHUYECKUMH CPEICTBaMU
oOyueHust u 00opy0BaHUEM: YueOHasi MeOelb, IePCOHAIBHBIE KOMITBIOTEPHI.
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poGUIIh TOATOTOBKH: DUBUKO-XUMHUUECKHI aHAJIA3 TIPUPOTHBIX U TEXHUUIECKUX
CHCTEM B MAaKpO- U HAHOCOCTOSIHUSX
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1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUIUINHBI (Mooyna): TIK-1

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

[lepeuenp mIaHUpyeMBIX PE3yAbTATOB 00YUEHHUS 110 TUCLHUILUIMHE:

3HAHUS OCHOBHBIX 3aKOHOMEPHOCTEH pacnpeesieHns U IOBEIEHUS XUMUYECKUX IEMEHTOB
B MarMaTU4yecKuxX, MEeTaMOpPHUUECKUX U T'HAPOTEPMAIBHO-METACOMATHUUECKUX IIpolieccax, IpU
OCAaJIKOHAKOIUIEHWH, B KOHTUHEHTAJIBHBIX U MOPCKHX BOJaX, B aTMOC(EPHOM BO3/yX€, B KUBOM
BEIIICCTBE HAIIICH ILIAHETHI,

YMEHHsl TPaMOTHO aHAJIM3UPOBATh IIYyTH MUTPALMU U YCIOBHS KOHLEHTPALMNA XUMUYECKUX
AJIEMEHTOB B pPAa3JIMYHBIX DSHAOIEHHBIX M SK30T€HHBIX IIpoleccaX, OOBSICHATh NPUUYUHBI
BO3HMKHOBEHHUS aCCOLMALMN XUMUUYECKUX IEMEHTOB B IIPUPOIHBIX OOBEKTAX;

HABBIKHU BIIaJIeHUs MH(pOpMaLMeld 0 TeOXUMHH OMOTE€HHBIX U TEXHOTEHHBIX MPOIECCOB, 00
9KOJIOTMYECKON T€0XUMHUH, O COBPEMEHHBIX HAMpPaBICHUIX Pa3BUTHUS MPUKIATHON T€OXUMUU.

2. CTpyKTYypa U TPYA0EMKOCTb JUCHMILIHHBI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos-Bo yacos B
cemecTpe (aK.4.)
2
Oowmas 3a4. efl. 3 3
TPY10€eMKOCTh yac 108 108
N3 Hux:
Yacbl ayTuTOpHOI padoThl (BCEro): 32 32
Jlexkun 8 8
[IpakTrueckue 3aHATHS 24 24
JlaGopaTopuble / mpakThueckue 3aHATHSA 10 | O 0
MOArpyIam
Yacel BHeAyIUTOPHON PadoThl, BKJIOYasK 76 76
KOHCYJIbTAlHH, HHYI0 KOHTAKTHYIO PadoTy u
CaAMOCTOSITEJIbHYIO PadoTy 00y4aonerocst
Bun npomexyrouHoii arrecraiuu (3auer, aud. 3ayer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB TI0
TeMe
= =
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g ~ S
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1 2 3 4 5 6
Yacos B 2 cemecTpe 8 24 0 32
OCHOBBI T€OXUMUU, MUHEPATIOTUH U 8 24 0 32
nerporpaduu
1 OCHOBBI TEOXHMUH. 2 0 0 2
2 Kpucrammoxummueckue xapakrepuctuku | 0 4 0 4
MUHEPAJIOB.
3 Murparnusi XUMHYECKUX SJIEMEHTOB. 2 0 0 2
4 Kpucrannoxumuueckne xapakrepuctuku | 0 4 0 4
TJIMH.
5 I'eoxumust n3otonoB. Makpo- u 4 0 0 4
MHUKPOCKOTIHYECKOE U3yUEHHE OPO/I-
KOJUIEKTOPOB
6 MeTtopl onpeesieHuss MUHEPaIbHOTO 0 4 0 4
COCTaBa 00OBEKTA.
7 MeTtompl onpeeneHus TIIMHUCTOTO 0 4 0 4
COCTaBa 00OBEKTA.
8 TekcTypa Mmopoa-KoJIJIEKTOPOB. 0 4 0 4
9 Makpo- u Mmukpockonudeckoe uzyuenue | 0 4 0 4
MOPOA-KOJUIEKTOPOB.
10 Koncynpranus nepes 3auetom 0 0 0 0
11 3auer 0 0 0 0
Hroro (ak.4acoB) 8 24 0 32

4. CucreMa oLleHUBAHMUS.
OOyuaromuecsi, He HabpaBinue 61 Oanna B TeyeHHWE CEMECTpa, WM HE COTJIACHBIE C OIIEHKOM,
MOJIy4E€HHOM 10 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIHIO B
¢dopme 3auera.
[Ipn mnpoBeneHHH NPOMEKYTOYHOM aTTeCTallMM pe3ylbTaThl, MOJy4YeHHbIE OOYyYaromuMcs B
ceMecTpe, MepeBoasiTcs B (popmar TpaAUIIMOHHOW OLIEHKH B COOTBETCTBHM CO IIKallOM MepeBoa

OaJUIOB:

— o1 0 1o 60 0amI0B — «HE 3aUTECHOY;
—ot1 61 10 100 OayIoB — «3aYTEHOY.



5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue THCIHUILINHBI

5.1 JIuteparypa:

1. I'pamennukuii, E.H. Ilerponorus meracomaruueckux nopoa. Yuebunuk / E.H. I'pamenunkuii. M.:
HUIL Undpa-M, 2012. - 221 c http://znanium.com/bookread.php?book=262148 (mara obpamieHus
28.08.2022)

2. bparuna, B. U. Kpucramrorpadusi, MuHepanoruss ¥ OOOTalICHHE ITOJIC3HBIX HCKOIAaeMbIX
[DnexTponHEIH pecypc] : yueb. mocobue / B. U. bparuna. - Kpacuosipck: Cu6. dpenep. ya-t, 2012. -
152 c¢. - ISBN 978-5-7638-2647-0. http://znanium.com/catalog.php?bookinfo=492236 (nara
obpaienus 28.08.2022)

5.2 DnexTpoHHBIE 00pa3oBaTe/IbHbIE PeCYPChl:

DNeKTpOHHBbIE OUOTHMOTEKH:

I'eoBukunenus. Bee o ['eonorun

http://wiki.web.ru

OnexTpoHHas 6u0IMOTEeKa ATbMETHEBCKOTO TOCYAAPCTBEHHOTO HEPTSIHOTO HHCTUTYTA
http://elibrary.agni-rt.ru

http://e.lanbook.com/books

http://biblioclub.ru.

N oak~wd PR

6. CoBpemeHHbIe NpodeccHOHAIbHBIE 0a3bl JAAHHBIX W HHGPOPMANMOHHBIE CIPABOYHBIE
CHUCTEMBbI:
ProQuest Dissertations &Theses Global / ®I'BY «locynapctBeHHas myOnuvHas
Hay4HO-TeXHH4ecKkas oudnmmoreka Poccum». URL: https://search.proguest.com/index
Harnmonansnas snextponnas oubmmoreka. URL: https://rusneb.ru/

7. JIuneH3M0OHHOE U CBOOOIHO pacHpocTpaHsieMoe NMPOrpaMMHOe o0ecriedyeHue, B TOM 4YucJie
0TeYeCTBEHHOI 0 MPOM3BO/ICTBA
MS Office, mnatdopma st snekrporHoro ooydenus Microsoft Teams, PDWin, DifWin
11O, naxoasimeecst B ceodoanom aocryme: GSAS, Powder Cell, Isoline GIS.

8. TexHuYecKHe CpeACTBA H MAaTepPHAIbHO-TeXHUYECKoe o0ecnevyeHue AU CUMILIMHBI
MynbpTuMenuiiHasg ydeOHasi ayIuTOpus AJs MPOBEICHMs 3aHATUN JIEKIIMOHHOTO THIAa OCHAIIEeHA
CIIEIYIOIIMMU TEXHUYECKUMH CpeAcTBaMHu OoOydeHus: U 00opyaoBaHueM: yueOHass mebesb, JocKa
ayIUTOpHAas, MYyJIbTUMEIUWHOE MPOEKLIHMOHHOE U aKyCTHYecKoe 000pyAOoBaHUE, MEPCOHAIbHBII
KOMIIBIOTED.

MynbpTUMenuiiHas ydyeOHas ayauTopus AJsl MPOBEICHUs 3aHATUN CEMHHApPCKOTO TUIA OCHAIleHA
CIIEYIOIIMMU TEXHUYECKUMH CpeACTBaMU OOydeHUs U oOopynoBaHueM: yueOHas mebenb, JocKa
ayIUuTOpHAsi, MyIbTUMEIUWHOE MPOEKIMOHHOE M aKyCTHYecKoe 000pyAOBaHME, MEPCOHATbHBIN
KOMIIBIOTED.

AynuTtopus JUIs CaMOCTOATEIbHONH PabOTHI OCHAIIEHA CIEIYIOIIMMU TEXHUYECKUMHU CPEICTBAMU
oOyuenuss u oOopynoBaHueM: ydyeOHas MeOelb, JOCKa ayAWTOpHas, MYJIbTUMEAUNHOE
MIPOEKIIMOHHOE U aKyCTHYeCKoe 000pyA0BaHUE, IEPCOHATbHbBIE KOMIIBIOTEPHI.


http://wiki.web.ru/
http://elibrary.agni-rt.ru/
http://e.lanbook.com/books
https://search.proquest.com/index
https://rusneb.ru/
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bypxanosa T.M., Monuna JI.H.
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1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUILTUHBI (M0odyns): T1K-2

1.2. WHauKaTopbl [JAOCTH:KEHHS KOMIETeHUMii, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yjabTatamMu 00y4eHus

3Hanus: mo Teopun (uzHKo-xumMudeckoro ananmmza (PXA); TeopeTHUECKHE OCHOBaM
Mero10B DXA; npenmyiiectBa U Hegoctatku MeTo10B XA mpu ucCieOBaHUM MPUPOJHBIX U
TEXHUYECKUX MHOTO(a3HBIX CUCTEM.

YMeHHAI: CaMOCTOSITENIBHO OCYLIECTBJIATh MPOOOMOATOTOBKY Ui Pa3IMYHBIX METOJOB
OXA; oOpabaTbiBaTh pe3ylIbTaThl AHAJIU30B C HCIHOJIB30BAaHUEM OOIIMX U CHEHUAIbHBIX
MPOrpaMMHBIX KOMIUIEKCOB, pacueTHBIX (OPMYN; COCTaBIATh TPACKTOPUIO HCCIEAOBAHUSA
MHOTO0(a3HO! CUCTEMBI.

HaBbiku: wucnonbp3zoBaHus Meroauk mnpoBeaeHuss OXA NpuUpoAHBIX U TEXHUYECKHX
MHOTO(a3HBIX CHCTEM; CaMOCTOATEIbHOW O0OpabOTKH pEe3yNbTaTOB 3KCIIEPUMEHTa, aHalu3a
pe3yJIbTaTOB, COMOCTAaBJICHUSI JAHHBIX HECKOJBKHX METOJIOB (PU3UKO-XHUMHUUYECKOTO aHajIu3a,
(hopMYITUPOBKU JATBHEHIIICH TPaeKTOPUHU UCCIIEIOBaHUS 00OBEKTA.

2. CTpyKTYpa U TPYA0EMKOCTb JUCUMILIIHHbI

Tabmuma 1

Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
ceMecTpe (aK.4.)
2

Oowmas 3a4. efl. 3 3

TPY10eMKOCTh yac 108 108

N3 Hux:

Yacbl ay1uToOpHOI padoThl (BCEro): 32 32

Jlexkimn 0 0

[TpakTrueckue 3aHATHS 0 0

JlaGopaTopHble / TIpaKTHYECKHUE 3aHATHS 110 | 32 32

MOArpyNnam

Yacepl BHEAyIUTOPHOH PadoThl, BKJIOYAsK 76 76

KOHCYJIbTALUMHU, HHYI0 KOHTAKTHYI0 padoTy H

CAMOCTOSITEJILHYIO padoTy 00y4aromerocst

Bun npomexxyrouHoi arrectanuu (3ader, aud. 3auer

3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
= =
= =
= ®
= =
g ~ S
o | 293
= %) = =
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1 2 3 4 5 6
Yacos B 2 cemecTpe 0 0 32 32
1 JlaGoparopus PpU3HKO-XUMHUECKOTO 0 0 4 4
aHam3a
2 MUKpOCTPYKTYpHBIN aHAIIN3 0 0 4 4
3 MuKpOoCTpyKTYpHBIN aHAIIN3 0 0 4 4
(TIpo1oJDKEHNE)
4 PentrenodasoBsiii ananus 0 0 4 4
5 PentrenodasoBsiii ananus 0 0 4 4
(TIpomoJnKEHNE)
6 PentrenodasoBsiii ananms 0 0 4 4
(TIpo1oJnKEHNE)
7 Tepmudeckuii aHamus3 0 0 4 4
8 KoMruiekcHbIM Moaxo1 Ipu H3y4eHun 0 0 4 4
(ha30BbIX PAaBHOBECHI U CUCTEM
9 KoncynpTamus nepea 3a4eTom 0 0 0 0
10 3aueTHOE 3aHsTHE 0 0 0 0
Hroro (ak.4acoB) 0 0 32 32

4. CucreMa oLleHUBAHMUS.

OO6yuaromuecs, He HaOpaBiue 61 Oana B TeUeHHE CEMECTPa, HUIIM HE COTTIACHBIE C OI[CHKOM,
MOJIy4YE€HHOM 10 UTOTaM TEKYLIEro KOHTPOJIS B CEMECTpPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIUIO B
dbopme 3ayeTa.

[Ipu mpoBeneHUU MPOMEKYTOUHON aTTECTAIlMU PEe3yabTaThl, MOJIYYCHHbIE 00yJaromUMCs B
ceMecTpe, MepeBosATCs B GopMar TPaJIUIIMOHHON OIEHKH B COOTBETCTBHHU CO INKAJIOW IEPEBOJIA
0aJlIoB:

— o1 0 1o 60 0a/mI0B — «HE 3aUTCHOY;

—ot1 61 1o 100 0a/IoB — «3aYTEHOY.

5. YueOHo-MeTOIMYecKoe U HHPOpMaMOHHOe o0ecniedeHUe JMCIUTIIMHbI
5.1 JInteparypa:

1. ®a3oBble paBHOBecHsl B cucTeMax cynbpuaoB 3d-, 4f-snemenToB : moHorpadus / O. B.
Annpees, B. I'. bam6ypos, JI. H. Monuna [u ap.]. — Tromens : TromI'Y, 2015. — 312 ¢. — ISBN
978-5-7691-2429-7. — TekcT : 37eKTpOHHBIH // JlaHb : 3/IeKTPOHHO-OMOIMOTEYHAs cUCTeMa. —
URL: https://e.lanbook.com/book/109678 (nata o6pamenus: 05.10.2022).



https://e.lanbook.com/book/109678

2. I'apxkymun UK. ®dusuko-xumuueckuili anaiu3 B MarepuanoBeneHuu. B 2 tomax. T.1
[DnexTponHbIi pecype]: yuebnoe mocodbue/ Napkymun U.K., Cyxapenko M.A., JIémuraa M.A.—
OnexTpoH. TekcToBble JaHHble.— Camapa: Camapckuii TroCyJapCTBEHHBIM TEXHUYECKUN
YHUBEPCHUTET, 3BC ACB, 2015.— 370 c— Pexum JIOCTYTIa:
http://www.iprbookshop.ru/91805.html. — 3BC «IPRbooksy» (nara oopamierus 05.10.2022).

3. INapkymmmn UK. ®usuko-xumudeckuil aHanu3 B marepuanoBeneHuu. B 2 tomax. T.2
[DnmexTponHEIN pecype]: yueOnoe mocodbue/ Napkymuu U.K., Cyxapeako M.A., JIémuaa M.A.—
OnexTpoH. TekcTroBble JaHHble.— Camapa: Camapckuii TroCyAapCTBEHHBIM TEXHUYECKUI
YHHUBEPCHTET, 3BC ACB, 2015.— 373 c— Pesxum JIOCTYTIa:
http://www.iprbookshop.ru/91132.html. — 3BbC «IPRbooks» (nara oopamierus 05.10.2022).

4. Conosbea A.B. 3akoHoMepHOCTH (ha30oBEIX paBHOBecHii B cuctemax A''S - FeS, Al'S - FeS
- LnySs, A"S - CusS - LnyS3 (A'' = Mg, Sr, Ba; Ln = La - Lu): aBToped. auc. ... KaHA. XUM. HayK:
02.00.04: 3ammmena 11.05.2012 / A. B. ConoBbeBa; Hayu. pyk. O. B. Anzapees; TioM. roc. yH-T. —
Tiomens, 2012 — 22 c.; 20 cm. — CBoOoanblil noctyn u3 cetu MurtepHer (urenue). — URL:
https://library.utmn.ru/dl/abstract/02.00.04/3882.pdf (nara obpamienus 05.10.2022).

5. Monwuna, JI.LH. Pentrenorpadus. KauectBeHHbIN peHTreHO(})a30BbINM aHAM3: [yueOHOE
nocobue g cryneHtoB HampasieHus 04.03.01 "Xumus" npu U3y4eHUH AUCHUIUIMH y4eOHOTO
mwiada "llpaktukym no nudpakromerpun”, "[IpakTukym mo Qpu3MKO-XMMHUYECKOMY aHaiIM3y', a
TaK)K€ IPU BBHIMOJIHEHUH KYpPCOBBIX pabOT MO HEOPraHM4eckol U (Qu3mueckod XuMuu. Moxer
HCIO0JIb30BaThca MaructpantamMmu MHctutyra xumun, obyyatouumucs no HampaiaeHuto 04.04.01
"Xumusa"] / JI. H. Monuna; M-Bo obpa3oBanusi u Hayku P®, Tiom. roc. yH-T, UH-T Xumun. —
Tromens: M3n-Bo TroMm. roc. yH-Ta, 2016. — 2-Jlunen3uonnsiii joroop Ne 468/2017-04-13. —
Joctyn o IIapoJIo u3 ceTu HuTtepuer (dureHue). — URL:
https://library.utmn.ru/dl/PPS/Monina_468 UP_2016.pdf (mata obpamenus: 05.10.2022).

6. [TaBnmuuenko JI.A. Tepmudeckuii aHaIU3 JBYXKOMIIOHEHTHBIX CHCTEM [DJIEKTPOHHBIN
pecypc]: yuebHO-MeTomuueckoe mocobue/ [laBmmuenko JI.A., Bymumopora I'.B., TansmerauHOB
FO.I'.— DnektpoH. TekcroBble naHHbIe.— Kazanb: KazaHCKuil HAIMOHAIBHBIA UCCIEA0BATEIbCKUM
TEXHOJIOTUICCKUN YHUBEPCHUTET, 2013.— 104 c— Pexum JOCTyTIA:
http://www.iprbookshop.ru/62306.html. — 9BC «IPRbooks» (mara oopamerns 05.10.2022).

7. ®a3oBble paBHOBECHS B JBYXKOMIIOHEHTHBIX cucTeMax : yued. mocobue / E.b. Wnbuna,
H.M. Xoxnauépa, H.®. Ucromuna, E.E. Mapeuuesa ; nox pen. I1.I'. babaesckoro. — M. : UHOPA-
M, 2019. — 130 c. — (Bricmiee obpazoBanue: bakaaaBpuar). — Www.dx.doi.org/10.12737/18823.
- ISBN 978-5-16-011821-5. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1009303 (nata oopamenus: 05.10.2022)

5.2 DJleKTpoHHbIEe 00pa3oBaTe/ibHbIEe pecypcChl:
BMK TroomI'V: URL: https://lib.utmn.ru/ru
eLIBRARY — Hayunas snexkrponnas oudanorexa URL: http:// www.elibrary.ru/
base1 oubmmorpaduyeckux manasix URL:: http:// www.scopus.com/

6. CoBpemeHnHble NpodeccCHOHAIBbHBIE 0a3bl JAaHHBIX M HH(POPMAIMOHHBIE CIPABOYHbIE
CHCTEMBI:

ProQuest Dissertations &Theses Global / ®I'BY «locynapcTBeHHas myOIH4YHAsS
Hay4HO-TeXHHYecKas Oubnmuoreka Poccum». URL: https://search.proquest.com/index

American Chemical Society / ®PI'BY «locynapcTBeHHas myOauyHas HAaYYHO-TEXHUYECKAS
oubnmoreka Poccumy. URL.: https://www.acs.org/content/acs/en.html

Royal Society of Chemistry / ®I'BY «locynapcTBeHHas MyOIMYHAsT HAYYHO-TEXHUYECKAs
ouomotexa Poccum» URL: https://pubs.rsc.org/

Clarivate Analytics — Web of Science Core Collection/ ®I'BY «I"ocynapcTBeHHas myOmuaHast
Hay4YHO-TEXHHUECKAs 6ubnuoreka Poccumn» URL:
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=G
eneralSearch&SID=C2ivzMxspGLnBiQvQWN &preferencesSaved=



http://www.iprbookshop.ru/91805.html
http://www.iprbookshop.ru/91132.html
https://library.utmn.ru/dl/PPS/Monina_468_UP_2016.pdf
http://www.iprbookshop.ru/62306.html
https://znanium.com/catalog/product/1009303
https://lib.utmn.ru/ru
http://elibrary.ru/
http://scopus.com/
https://search.proquest.com/index
https://pubs.rsc.org/
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=C2ivzMxspGLnBiQvQWN&preferencesSaved=
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID=C2ivzMxspGLnBiQvQWN&preferencesSaved=

7. JIuueH3MoHHOe U CBOOOJHO pacHpocTpaHseMoe NMPOrpaMMHoOe obecnieuyeHue, B TOM 4YHcJie
0Te4eCTBEHHOI0 NMPOU3BOICTBA
MS Office, mnardopma st anekrponHoro odyduenus Microsoft Teams.

8. TexHnyeckue cpecTBA U MaTePUAILHO-TEXHHYECKOe o0ecnedeHue TUCIUTIMHbI

MynbsTuMenuiiHas y4deOHas ayquTOpusl JUIsl MPOBEJIEHUS 3aHSATUM J1abOopaTOPHOrO THIA
OCHAIIIeHA CIIEAYIOIIMMHU TEXHUIECKUMU CpeaicTBaMu 00ydeHHs 1 000pyioBaHHEM: yueOHast MeOerb,
JOCKa ayAUTOpHAasl, MYJbTUMEIUIIHOE MPOEKIMOHHOE M aKyCTHYEeCKOoe 000pyAoBaHHE,
IepCOHaIbHbIN KOMIIbIOTEp. OCHALIEHHOCTh J1AOOPaTOPHBIX OMEILIEHUI U YCIIOBUS PabOTHI B HUX
oOyJaromuxcss JOJDKHBI COOTBETCTBOBATH TPEOOBAaHUSAM TEXHUKH O€30MAacCHOCTH Mo pabore C
XUMHYECKUMHU peaKTUBaMU.

Aynutopus s CaMOCTOSITENbHOM padOThl OCHAIEHA CHEIYIOIUMHU TEXHUYECKUMHU
cpencTBaMu oOydeHUs U 000py/loBaHHEeM: yaeOHass MeOenb, 10CKa ayIuTOpHas, MyJIbTUMEIUHHOE
MIPOEKIIMOHHOE 000PYA0BAHNE, IEPCOHANIBHBIE KOMIIBIOTEPHI.



®I'AOY BO «TIOMEHCKHI TOCYIapCTBEHHBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTUTeNeM IUpPEKTOpa
WNHucTuTyTa XuMnu
bypxanosoi T.M.
PA3PABOTUYMK
Keptman A.B.

JudpakroMeTpuyecKre METO b UCCIEAOBAHUS
Paboyas mporpamma
JUTst oOyJaromuxcs 1o HarnpasieHuto moarotoBku 04.04.01 Xumust
po@uiib NOAroTOBKU: OUZNKO-XUMUYECKUI aHATIN3 TPUPOIHBIX U TEXHUUYECKUX
CHUCTEM B MAKPO- U HAHOCOCTOSIHUAX
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUIUINHBI (Mooyna): TIK-1

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

3Hanus:

MIPaBHJI, IOPsAKA pabOTHI, OCHOBHBIX 3KCIIEPUMEHTAILHBIX IPHEMOB U MPOIEAYp padOTh Ha
PEHTT€HOBCKUX AU(PAKTOMETPAX, OCHOBHBIX HHCTPYMEHTAIBHBIX METOJIOB TU(PAKTOMETPHIECKOTO
HCCIIEIOBAHUS BEIIECTB U MaTepUaioB, TEXHUYECKUX CPEJICTB U METOJIOB aHAJIU3A.

Ymenus:

COCTaBJIEHUSl IUIaHa J1a0OPAaTOPHOTO HCCIENOBAaHUS MaTEpUajoB, COCTaBIEHUS OOIMIMX
IJIAaHOB UCCJIEIOBAHUS U JETAJbHBIX TUIAHOB OTJENIbHBIX CTaANH.

HaBbiku:

OCYILIECTBIICHUS Hay4YHO-HCCIIEeI0BATEIbCKON JeSITeIbHOCTH 1o PEILICHUIO
(GyHIaMEHTaJIbHBIX M MPUKIAIHBIX 3a/lad XMMHUYECKOW HampaBiIeHHOCTH; 0e30macHOi paboThl Ha
npubopax AudpaKTOMETPUUECKOTO METO/1a UCCIIEIOBAHMUSL.

2. CTpyKTYypa U TPYA0EMKOCTb JUCHMILIMHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero uacos Kos-Bo yacos B
ceMecTpe (aK.4.)
3
Oomas 3a4. efl. 3 3
TPY10eMKOCTh yac 108 108
N3 Hux:
Yachl ayTuTOpHOI padoThl (BCEro): 32 32
Jlexkmn 16 16
[TpakTrueckue 3aHATHS 16 16
JlaGopaTopuble / mpakThueckue 3aHATHS 10 | O 0
o Irpymnmnam
Yacsl BHeayIUTOPHOH PadoThl, BKIKYAs 76 76
KOHCYJIbTAlHH, HHYI0 KOHTAKTHYIO PadoTy u
CaMOCTOSITEJILHYIO padoTy 00y4aromerocst
Bun npomexyrouHoii arrecranuu (3auer, aud. Dk3aMeH
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabmuua 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
= 3
2 2
5 | -
o | 2093
LY
5 |52
= |2 |S§EE
= =) o £ X
= ~ S ¥ =
s | & | 88¢
= = = B B
1 2 3 4 5 6
Yacos B 3 cemecTpe 16 16 0 32
JudpaxToMeTpruIecKre METOIbI 16 16 0 32
WCCIICIOBAHUS
1 Beenenue. PeHTreHoBCKOE H3TydeHHE. 2 0 0 2
CuMMeTpHsi KpUCTAJIOB.
2 Beenenue. PeHTreHoBCKOE H3TydeHUE. 0 2 0 2
PeHTreHoBckue qrQpaKTOMETPHI
3 PentrenoBckue qudpakToMeTphl. 2 0 0 2
[TopomrkoBsie TU(PAKTOrpPaMMEI.
4 [TopomkoBbie TUGPAKTOTPAMMBEI. 0 2 0 2
Metoab! TuppakKTOMETPHUECKOTO
aHamM3a.
5 [TopomikoBbie TUGPAKTOTPAMMBI. 2 0 0 2
Metoabl Tu(ppaKTOMETPHUECKOTO
aHamn3a.
6 MeTtonap! 1udpakTOMETPUIECKOTO 0 2 0 2
aHam3a.
7 Metonap! mudhpakTOMETPUIECKOTO 2 0 0 2
aHaJm3a.
8 MeTtoap! TupakTOMETPUIECKOTO 0 2 0 2
aHaJm3a.
9 MeTtoap! TudpakTOMETPUIECKOTO 2 0 0 2
aHaJm3a.
10 O06paboTKa SKCIIePUMEHTANBHBIX AaHHbIX | 0 2 0 2
I(ppPaKTOMETPUUYECKOTO METOA
aHaJmn3a.
11 Mertoab! 11(ppaKTOMETPHUECKOTO 2 0 0 2
aHaJmn3a.
12 O06paboTka SKCIEpUMEHTAIbHBIX JaHHBIX | O 2 0 2
T(ppPaKTOMETPUUYECKOTO METOAA
aHajm3a.
13 O06paboTKa SIKCIIEpUMEHTAIBHBIX JAHHBIX | 2 0 0 2
T(ppaKTOMETPUUYECKOTO METOAA
aHaJm3a.




14 O06paboTka SKCIEpUMEHTAIBHBIX AaHHBIX | O 2 0 2
T(PPaKTOMETPUYECKOTO METOAA
aHaIn3a.

15 O06paboTKa SKCIIEpUMEHTAIBHBIX JAHHBIX | 2 0 0 2
Y TPUKJIAIHBIC Pa3/IeIibl
IA(PPAKTOMETPUYECKOTO METO/Ia aHAJIN3a
16 O06paboTka SKCIEpUMEHTAIBHBIX AaHHBIX | O 2 0 2
Y TPUKJIAIHBIC Pa3/IeIibl
T(ppPaKTOMETPUYECKOTO METOAA

aHaJIN3a.

17 [Ipendk3ameHalmoHHast KOHCYIbTALNS 0 0 0 0
10 JIMCIUIIITMHE

18 JudpaxToMeTpudecKre METOIbI 0 0 0 0
UCCIIeI0BaHUs. DK3aMeH
Htoro (ak.4acoB) 16 16 0 32

4. CucteMa OlleHMBAHUS.
OO6yuatomuecs, He HaOpaBmue 61 Oamra B TEYEHHE CEMECTpa, WM HE COTJIACHBIE C OIICHKOM,
MOJIYYEHHOU MO0 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXOIAT MPOMEKYTOUHYIO ATTECTAIIUIO B
dhopme dK3ameHa.
[Ipn npoBeneHHH NPOMEKYTOYHOM aTTecTalMi pe3yibTaTbl, MOJy4YeHHblE OO0yYaromuMcs B
ceMecTpe, MepeBoadaTcs B Gopmar TpaJUIIMOHHOM OLIEHKH B COOTBETCTBUHU CO LIKaJIOW MepeBoja
0aIoB:

— 60 6aIoB M MEHEe — «HEYIOBICTBOPUTEIHHOY;

—otT 61 10 75 6ayIOB — «yIOBIETBOPUTEIHHOY;

— ot 76 10 90 6aJIOB — «XOPOIIIOY;

— 0T 91 1o 100 6Ga/wIoB — «OTIIMYHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHrue THCIUIIINHBI

5.1 JIuteparypa:

1.Monuna, JI. H. Pearrenorpadus. KauecTBeHHBIN peHTTeHO(])A30BBIM aHAIN3 : y4eOHOE
nocooue / JI. H. Monuna. — Tiomens : TromI'V, 2016. — 120 ¢. — ISBN 978-5-400-01316-4. —
Texcr:  osnextpoHHsli /  Jlamb  :  2JeKTpOHHO-OMOMMoTewyHass  cuctema. —  URL:
https://e.lanbook.com/book/110120 (mata oOpamenus: 28.08.2022). — Pexum gocryma: s
aBTOPU3. MOJIb30BATENCH.

2.Kypagens JI.B. Pentrenorpadgus MeTamioB U CIUIaBOB : JaOOPAaTOPHBIM MPAKTHKYM /
Kypasens JI.B., AmocoB E.A., HoBukoB B.A.. — Camapa : Camapckuii rocyqapCTBEHHBII
texunyeckuit yanusepcurer, ObC ACB, 2018. — 80 c. — Texct : anexkrponnsiii / IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/91793.html (nara obpamenus: 28.08.2022). — Pexum
JOCTYIIa: JUIsl aBTOPU3UP. MOJIb30BATENCH.

3.Pentrenorpadus meramioB u criaBoB : yuebHoe nocobue / E.B. Ky3nenona [u ap.].. —
Jlunenk : JIuneukuii rocyrapcTBeHHbIN TexHuueckuit yausepeurer, ObC ACB, 2019. — 184 ¢. —
ISBN 978-5-88247-979-3. — Teker : snektponusiii / IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/106254.html (nata obpammenus: 28.08.2022). — Pexum noctyma: st
aBTOPHU3HP. MOJIH30BATENEH.

4.Cukepuna, H. B. PacumdpoBka CTpyKTyp HOJUMKPUCTAIUIMYECKHUX BEIIECTB: y4eOHOE
nocobue / H. B. Cukepuna, O. B. Aunpees, P. B. [llnangyenko; Ttom. roc. yH-T. - Ttomens: U3a-Bo
TroMmI'V, 2008. - 64 c.

5.2 DJIeKTpoHHbIE 00pa30BaTeIbHbIE PeCypPChI:
DnextponHas 6ubnuoreka TroM[Y: - Pexxum noctyna: https:/library.utmn.ru/



OopazoBarenbhas wiathopma KOpaiit: - Pexxum noctyna: https://urait.ru/

DNeKTPOHHO-ONOINOTeUHAS cucTema “SHAHUYM™: — Pexum JOCTYTIA:
https://lib.utmn.ru/tpost/mlIxo816vgl-znaniumcom

DnekTpoHHO-0MOIMoTeuHas cucrema Jlanb: - Pexxum noctyna: https://e.lanbook.com/

6. CoBpemenHbIe mpodeccHoHATbHBIE 0a3bl JAHHBIX U HHPOPMALMOHHBIE CIIPABOYHbIE
CHCTEeMbI:

HanumonaneHhas anektponnas oubnmuorexa. URL: https://rusneb.ru/

OI'BY «l'ocynapcTBeHHas MyOauM4Has HaydHO-TexHU4eckas Ombimmortexa Poccum». URL:
https://rd.springer.com/

Hayunas AIIEKTPOHHAS oubnmoTeka eLIBRARY.RU: URL:
https://www.elibrary.ru/defaultx.asp

7. JIMeH3MOHHOE M CBOGOHO pacnmpocTpaHsieMoe NMPOrpaMMHoe odecrnedyeHne, B TOM YHCIe
0TE€YECTBEHHOT0 MPOU3BO/ICTBA
MS Office, miatdopma st anekTpoHHOro 0oyuenus Microsoft Teams.

8. TexHn4yeckue cpecTBA H MAaTEPHAIHLHO-TEXHHYECKOE 00ecnedeHre THCIUTIMHbI

MynbsTuMenuiiHas y4deOHasi ayAuTOpHsl JUIsl TNPOBEAEHUS 3aHATUI JIEKIIMOHHOTO THIA
OCHAII[EHA CJIEYIOLUTUMHU TEXHUYECKUMU CpeICTBaMU 00y4eHUs 1 00opyIoBaHUEM: yueOHast MeOeb,
JI0CKa ayAWTOpHAs, MYJbTHMEIUIHOE TIPOCKIMOHHOE M  aKycTH4eckoe oO0OpyJoBaHUE,
MIEPCOHANBHBIA KOMITBIOTED.

MynbsTuMenuiiHasg ydeOHas ayIuTopus JUIsl MPOBEACHUS 3aHSITHH CEMHHApPCKOTO THIIA
OCHaIIeHA CJICTYIOIMMHU TEXHUIECKUMH CPEJICTBAMH OOYYECHHS U 000pyIOBaHUEM: yueOHast MeOeb,
JOoCcKa ayAWTOpHAasl, MYJbTUMEIUITHOE TMPOEKIMOHHOE U  aKycTU4Yeckoe o0opyaoBaHUeE,
MEPCOHAIBHBIN KOMITBIOTED.

OcHanieHHOCTh JTa0OPaTOPHBIX TIOMEIIEHUH W YCJIOBHUS Pa0OTHI B HHUX OOYYarOIIUXCS
JOJIKHBI COOTBETCTBOBATh TPEOOBAHMSIM TEXHUKM O€30MacHOCTH MO paboTe ¢ XUMHYECKUMU
peaKkTUBaMHU.


https://urait.ru/
https://lib.utmn.ru/tpost/mlxo8l6vg1-znaniumcom
https://e.lanbook.com/
https://rusneb.ru/
https://rd.springer.com/
https://www.elibrary.ru/defaultx.asp

®Ir'AOY BO «TFOMEHCKHM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO
3amecTuTeNneM AUPEKTopa
Nucturyra Xumnn
bypxanosoit T.M.
PA3PABOTYUK(N)
Anppees O. B.

CoBpeMeHHbIe MaTepUaIbl HA OCHOBE MAaKpO- U HAHOTEXHOJIOT U
Paboyas mporpamma
JUTst oOyJaromuxcs 1Mo HarpasiieHuto moarotoBku 04.04.01 Xumwus
po@uIIb TOArOTOBKU: PUBNKO-XUMUYECKUI aHATIN3 MTPUPOIHBIX U TEXHUYECKUX
CUCTEM B MaKpO- U HAHOCOCTOSTHUSIX



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuun oOyudaromierocsi, gopmupyemblie B pe3y/jbTarTe OCBOCHHUS] JAHHOM
AUCHUILTUHBI (Modyns): T1K-2.

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

3HaHun:

- COBPEMEHHBIX MaTE€PHAJIOB, UX CBOWCTB;

Ymenus:

- IPUMEHSITh OCHOBHBIE 3aKOHBI XMMHH IIPU OOCYKIEHUH MOJyYEHHBIX PE3YJIbTAaTOB, B TOM
quclie C MPUBJIeYeHNEM HHPOPMAIIMOHHBIX 0a3 JaHHBIX;

HaBbiku:

- XUMHMYECKOTO KCIIEPUMEHTA, BJIAJICHUS] OCHOBHBIMM CUHTETUYECKUMH U aHATUTUYECKUMU
METO/IaMH MOJTyYEHHsI U UCCIIeI0BaHUSI XUMUYECKUX BEILECTB U PEaKIINii;

- OCHOB MPOEKTUPOBAHUS HAHOCTPYKTYPHUPOBAHHBIX MaTepUaJOB;

- paboThl €O CHpPaBOYHOM JUTEpATypoil, CTaHIapTaMU U JAPYrUMH HOPMATUBHBIMU
JOKyMEHTaMu;

- mpueMoB pacu€tf OCHOBHBIX CBOMCTB HAHOMATEPHAIIOB.

2. CTpyKTYypa U TPYA0EMKOCTb JUCHMILIHHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
cemecTpe (aK.4.)
3
Oomas 3a4. efl. 5) 5
TPY10€eMKOCTh yac 180 180
N3 Hux:
Yachl ayTuTOpHOI padoThl (BCEro): 48 48
Jlexkun 16 16
[IpakTuueckue 3aHATHS 32 32
JlaGopaTopuble / mpakThueckue 3aHATHS 10 | O 0
MOATPYIIaM
Yacpl BHeayIUTOPHOH padoThl, BKJIIOYas 132 132
KOHCYJIbTALMHU, HHYI) KOHTAKTHYIO PadoTy H
CaAMOCTOSITEJIbHYIO PadoTy 00y4alonerocst
Bun npomexyrouHoi arrectauuu (3ader, aud. DKk3ameH
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
) 2
> -
N
= |EE| 858 %
g ¥ Bl 5 B &
BELE R
5 |E8 5 882
1 2 3 4 5 6
Yacos B 3 cemecTpe 16 32 0 48
CoBpeMeHHbIE MaTepUabl Ha OCHOBE 16 32 0 48
MAaKpO- M1 HAHOTEXHOJIOT U
1 Bupl METaIUIMYECKUX MaTEpUAIOB 2 0 0 2
2 Mertannnueckrue MaTepuabl 0 4 0 4
4 [TosrydeHne MeTamioB 2 4 0 6
7 Cranu 1 YyryHsl 2 2 0 4
9 ITpakTdeckoe 3aHaTHE 6 0 2 0 2
10 Kepamuka u cTekio 2 4 0 6
13 [Tomumepsr 2 4 0 6
16 Hanotexnosoruu 2 4 0 6
19 @dymepeHsl, yriaepoaHbie HAHOTPYOKkH, | 2 0 0 2
rpadgeH
20 dyepensl, yriaepoaHbie HAHOTPYOKH 0 2 0 2
21 I'paden 0 2 0 2
22 Hanomarepuanl 2 4 0 6
25 KoncynbTarus nepea 5k3aMeHOM 0 0 0 0
26 ATrrecranys 0 0 0 0
Hroro (ak.4acoB) 16 32 0 48

4. CucreMa OoLleHUBAHMS.
OOyuaromuecsi, He HabpaBimme 61 Oanna B TeYeHHUE CEMECTpa, WJIM HE COTJIACHBIE C OLIEHKOW,
MOJIy4YE€HHOM 110 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
dhopme dK3ameHa
[Ipn npoBeneHHH NPOMEKYTOYHOM aTTecTallMl pe3yibTaThl, MOJy4YeHHbIE OOyYaromuMcs B
ceMecTpe, MepeBoATCS B GopMaT TPAJIUIIMOHHON OIEHKH B COOTBETCTBHHU CO INIKAJIOW IEPEBOJIA
0aJlIoB:

— 60 6amI0B U MEHEE — «HEYOBIETBOPUTEIHLHOY;

— 0T 61 10 75 6amIoB — «yJOBIETBOPUTEIHLHOY;

— 0T 76 10 90 6amoB — «XOpOIION;

— 0T 91 1o 100 6a/mIoB — «OTIAUIHO.

5. YueGHo-MeTOIMYecKOoe U HHPOpPMaMOHHOE o0ecniedeHUe THUCIUTIIMHbI

5.1 JInteparypa:

1. Opo3n, M. W. OcHoBel MarepuanoBeneHus: ydeOHoe mocodue / M. U. Jlpozn. — MuHck:
Bermmiimas mkoma, 2011. — 431 ¢. — ISBN 978-985-06-1871-9. — Tekct: aneKTpoHHBIN //
DNeKTPOHHO-OMOINOTeUHAs cucremMa IPR BOOKS: [caiiT]. — URL:



http://www.iprbookshop.ru/20107.html (mara obpamenus: 10.08.2022). — Pexum poctyna: yis
aBTOPU3HUP. MOJIb30BATEIEH

1. Canynos, C. B. Marepuanosenenue: yueonoe nocooue / C. B. CanyHoB. — 2-¢ U311., UCIIp. U JIOTL.
— Cankr-Ilerepoypr: Jlams, 2015. — 208 c¢. — ISBN 978-5-8114-1793-3. — Tekcr:
AIIEKTPOHHBIN // Jlans: AIIEKTPOHHO-OMOTNOTEeYHAS cucrema. — URL:
https://e.lanbook.com/book/56171 (nara obparmienus: 10.08.2022). — Pexxum noctyma: 1yist aBTOPH3.
I10JIb30BATEIEN

2. Marepuanosenenue: yaeoHoe nocooue / C. B. laBeinos, /1. A. bongsipes, JI. U. ITonosa, M. H.
TropekoB. - Mocksa; Bonoraa: Undpa-Umkenepus, 2020. - 424 c.: nin., tadn. - ISBN 978-5-9729-
0417-4. - Tekcr: anekrponnsiid. - URL: https://znanium.com/catalog/product/1167746 (nmata
obpamienus: 10.08.2022). — Pexxum gocTyna: 1mo momucKe.

5.2 DaexTpoHHBIE 00pa3oBaTe/IbHbIE PeCYPChI:
1. http://elibrary.agni-rt.ru
2. http://e.lanbook.com/books

6. COBpeMeHHbIe npmbeccnonaﬂbﬂme 6331)1 JAHHBIX H HHq)OpMaIII/IOHHbIe ClIpaBOYHbLIC
CUCTEMBbI.

1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mo
de=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN &amp;preferencesSaved=)

2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JIuneH3MOHHOE U CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHOe o0ecriedyeHue, B TOM 4YucJie
0TeYeCTBEHHOI 0 MPOU3BO/ICTBA
— JluunenzuonHoe IO, B TOM 4ncie 0T€4eCTBEHHOI0 POU3BOACTBA:
miardopma Juts 3JIeKTpoHHoro ooyuenus Microsoft Teams;
oducusii maker MS Office

— CBo0Ooano pacnpocrpansiemoe [10, B TOM 4ncie 0Te4eCTBEHHOT 0 POU3BOACTBA:
FAR Manager

8. TexHuYecKHe CpeACTBA H MAaTePHATIbHO-TeXHUYECKoe o0ecnevyeHue AU CUMIIIMHBI
MynbsTuMenuiiHas ydeOHasi ayIuTopus UIsl MPOBEACHHUS 3aHSATHI JIEKIIMOHHOTO THIAa OCHAIIEeHA
CIIEYIOIIMMU TEXHUYECKHUMH CpeICTBaMU OOydeHUs U oOopynoBaHueM: yueOHas melenb, Jocka
ayIuTOpHAs, MYyJIbTUMEAUWHOE MPOEKIHMOHHOE U aKyCTHYecKoe 000pyAoBaHUE, MEPCOHAIbHBII
KOMIIBIOTED.

MynbsTuMenuiiHas ydyeOHas ayauTOpus AJs MPOBENEHUsl 3aHATUH CEMHHApPCKOTO THUIIA OCHAIIECHA
CIIEYIOIIMMU TEXHUYECKHUMH CpeICTBaMU OOydeHUs U oOopynoBaHuEeM: ydueOHas mebenb, Jocka
ayIUTOpHAsi, MyIbTUMEIUMHOE MPOEKIMOHHOE M aKyCTHUecKoe 000pyAOBaHME, MEPCOHAIbHBIN
KOMIIBIOTED.

Aynutopus Ui CaMOCTOSTENIBHOW pabOThl OCHAIEHA CIEAYIOIIMMU TEXHUYECKUMH CpEICTBAMU
oOyyeHus u oOopynoBaHueM: ydeOHass MeOenb, JlOCKa ayaUTOpHas, MYJIbTUMEIUIHOE
MIPOEKIIMOHHOE U aKyCTHYecKoe 000pyA0BaHUE, IEPCOHATbHbBIE KOMIIBIOTEPHI.


https://e.lanbook.com/book/56171
https://znanium.com/catalog/product/1167746
http://elibrary.agni-rt.ru/
http://e.lanbook.com/books
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html
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YTBEPX/IEHO
3amecTuTeNneM AUPEKTopa
WNHucTnuTyTa XuMnn
bypxanosoit T.M.
PA3BPABOTYHUK
Anpnpees O.B.

Mertopl 1 060pyI0OBaHUE OTIPEACTIEHUS XUMUYECKOTO COCTaBa
TBep)II)IX TCII B MaKpo- 1 HAHOCOCTOSITHUSAX
Paboyas mporpamma
JuTsi oOyJarommxcs 1mo HarnpasiaeHuto nmoArotosku 04.04.01 Xumus
poGUIIh TOATOTOBKH: DUBMKO-XUMHUUECKUIN aHAJIA3 TIPUPOTHBIX U TEXHUUIECKUX
CHCTEM B MAaKpO- U HAHOCOCTOSTHUSX
dbopma oOyueHuss ouHas



1. HﬂaanyeMble pe3yJbTaThbl 0CBOCHUA TUCHUIIJINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUILTUHBI (M0dyns): TIK-2

1.2. WHauKaTOpBI JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ IUIAHHPYEMbIMH
pe3yjabTatamu 00y4eHus

3HaHMA: TEOPETUUYECKUX OCHOB METOJIOB OIPEACICHHS XHUMHUYECKOTO COCTaBa TBEPIBIX TEIl;
METOJIOB aHAJIM3a sl ONPEACITICHNS COCTaBa TBEPBIX TEJ B MAaKPO- U HAHOCOCTOSHUSIX.

YMeHusl: CcaMOCTOSATEILHOIO OCYIICCTBJICHUA HpO6OHOI[FOTOBKI/I IJId pas3]IM4HbIX MCETOHOB,
COTIOCTABJICHUS PE3YIbTATOB PA3IMYHBIX METOIOB aHAIHM3A; OTPECIIATh, OTBEYAIOT JIM TIOJTyICHHBIE
JTAHHBIE YKCTICPUMEHTA TIOCTABJICHHOM TICITH;

HaBbiku: omnpenelieHus XHMHYECKOTO COCTaBa TBEPIBIX TEJ; CAMOCTOSTEIHHOW pPabOTHl Ha
000pyI0BaHUU.

2. CTpyKTYpa ¥l TPYA0€MKOCTb JUCHUNIIHHBI

Ta6muma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
cemecTpe (aK.4.)
2
Oobmas 3a4. e]l. 3 3
TPYA0EMKOCTh qac 108 108
N3 Hux:
Yacbl ay1uTOpHOI padoThl (BCEro): 32 32
Jlexkun 0 0
[TpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / TIpaKTUYECKHE 3aHATHS 110 | 32 32
MOArpyNIam
Yacel BHeAyIUTOPHOH PadoThl, BKIOYasK 76 76
KOHCYJIbTALUMHU, HHYI0 KOHTAKTHYI0 padoTy H
CaMOCTOSITEJIbHYIO PadoTy 00y4aronerocs
Bux npomexyrounoi arrecranum (3a4et, aud. 3ayer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB TI0
TeMe
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1 2 3 4 5 6
Yacos B 2 cemecTpe 0 0 32 32
Metoer 1 o6opynoBanue onpeaencHus | 0 0 32 32
XHUMHYECKOTO COCTaBa TBEPJIBIX TEJI B
MaKpO- ¥ HAaHOCOCTOSTHUSIX
1 PentrenodayopeciieHTHbIN aHaIn3 0 0 4 4
2 DHeproAucrepcuoHHas PEHTI€HOBCKast 0 0 4 4
CHEKTPOCKOMUS
3 VYerpoiictBo pentreHoduryopecuentaoro | 0 0 4 4
CHEKTpOMETpa
4 BosHOBO# peHTreH0 (hTyopeCIeHTHBIH 0 0 4 4
criektpomerp ARL OPTIM'X
5 [ToaroroBka 06pa3IoB Iist 0 0 4 4
peHTreHoIyopeceHTHOTO aHaINn3a
6 O06paboTKka TaHHBIX 0 0 4 4
peHTreHoIyopeceHTHOTO aHaINn3a
7 OO6actu mpUMEHEHUS 0 0 4 4
peHTreHoIyopeceHTHOTO aHaIn3a
8 Pacuer cocTaBa TBepBIX TeI 0 0 4 4
9 KoHncynbTanus nepes 3aueTom 0 0 0 0
10 3auer 0 0 0 0
Hroro (ak.4acoB) 0 0 32 32

4. CucreMa oLleHUBAHMUS.
OOyuaromuecsi, He HaOpaBmme 61 Oauta B TEUYEHHE CEMECTpa, WM HE COTJIACHBIC C OLCHKOM,
MOJIy4E€HHOM 10 UTOTaM TEKYIIEro KOHTPOJIIS B CEMECTpPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
dbopme 3aueta
[Ipn mnpoBeneHHH NPOMEKYTOYHOM aTTeCTallMM pe3ylbTaThl, MOJy4YeHHbIE OOYyJaromuMcs B
ceMecTpe, MepeBoasiATcs B (popmar TpaAUIIMOHHOW OLIEHKH B COOTBETCTBHM CO IIKallOM MepeBoja

OaJUIOB:

— o1 0 10 60 0amI0B — «HE 3aUTECHOY;
— o1 61 1o 100 6a/IoB — «3a4TCHOY.



5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue THCIHUILINHBI

5.1 JIuteparypa:

1. KoBanes, 1. H. ®u3nyeckue METOIbI B XUMHH TBEPJIOTO Tella: y4eOHO-METOAMUECKOe ocooue /
W. H. Kosanes, E. A. benas, B. B. Bukropos. — Yensounck: KOxHo-Ypanbckuii rocyaapcTBeHHBIN
ryMaHHUTapHO-Tieqarornyeckuii ynusepcuret, 2017. — 148 ¢. — ISBN 978-5-906908-59-9. —
TexkcT: anexTpoHHBIA // DnekTpoHHO-OMOMMoreyHas cucrema IPR BOOKS: [caiit]. — URL:
https://www.iprbookshop.ru/83884.html (mata oOpamienus: 01.08.2022). — Pexum moctymna: st
aBTOPU3HUP. NOJIb30BATENIEH

2. Unbun, A. I1. Xumust tBepmoro tena: yaeonoe mocodbue / A. Il. Unpun, H. E. l'opnuna. —
NBanoso: UT'XTY, 2006. — 216 c. — ISBN 5-9616-0126-9. — Tekct: anekTponHblid // JIaHb:
ANEKTPOHHO-O0nbmMoTeunas cucrema. — URL: https://e.lanbook.com/book/4486 (nara obpareHmst:
01.08.2022). — Pexwum goctymna: Ui aBTOPU3. OJIb30BATEIICH.

3. bapanosckas, B. b. JlyroBoii aTOMHO-IMHUCCHOHHBIM aHAJIN3 PEIKO3EMEIbHBIX METAIOB U HX
okcunoB / B. b. bapanosckast, E. C. Komens. — Mocksa: Texunocdepa, 2020. — 132 ¢. — ISBN
978-5-94836-595-4. — Tekcrt: 31eKTPOHHBIN // DnekTpoHHO-0nbmoTeunas cucrema IPR BOOKS:
[caiit]. — URL: https://www.iprbookshop.ru/99111.html (nara o6pamienus: 01.08.2022). — Pexum
JOCTYyTA: U aBTOPU3HP. TIOJIB30BaTENeH

4. Kocenko, H. ®. Ousmueckue METOIBl HCCICIOBAHHS TYTOIUITABKMX HEMETAJUIMYECKUX U
CHWJIMKAaTHBIX MaTepuasoB: yuyebHoe mocobue / H. @. Kocenko, T. B. Ca3zanoBa. — lBaHOBO:
UIrxXTy, 2015. — 123 c¢. — ISBN 978-5-9616-0509-9. — Texkct: anmekrponnbiii // JlaHb:
ANMEKTPOHHO-O0nbmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/96103 (nara oOparieHwst:
01.08.2022). — Pexwum goctymna: i aBTOPU3. OJIb30BATEICH.

5.2 DJeKTpoHHbIE 00pa3oBaTe/bHbIE PeCypPChl:
1. http://elibrary.agni-rt.ru
2. http://e.lanbook.com/books

6. CoBpemeHHble NpodeccHoHAIbHbIe 0a3bl JAHHBIX W HHG(POPMANMOHHbIE CIPABOYHbIE
CHUCTEMBI:

1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mo
de=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp:preferencesSaved=)

2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JINeH3NOHHOE W CBOGOIHO PACHPOCTPaHsieMOe MPOrpaMMHOe o0ecredeHne, B TOM YHCIe
0TE€YECTBEHHOT0 MPOU3BOACTBA

MS Office, miatdopma st snexTponHoro ooyuenus Microsoft Teams.

FAR Manager

8. TexHn4YecKue cpeaCTBA M MaTepHAJIbLHO-TEXHHYECKoe o0ecniedeHue JMCHUTIMHbI

VYuebHas ayIuTOpHs A HPOBENEHHs 3aHATUH J1abOpaTOpPHOTO THIIA OCHAILEHA CIIEAYIOIIUMHU
TEXHUYECKUMHU CpeICTBaMU 0OyueHHs M oOopynoBaHueM: ydeOHass meOenb, JOCKa ayIuTOpHasl.
OcHaleHHOCTh J1a00paTOPHBIX MOMEUIEHUH U YCIOBUS pabOThl B HUX OOYYAIOUIMXCS JOJIKHBI
COOTBETCTBOBATH TPEOOBAHUAM TEXHUKU 0€30IaCHOCTHU MO PadOTE ¢ XUMUYECKUMHU PEaKTUBAMHU.
Aynutopus Ul CaMOCTOSTENbHOM paOOThl OCHAIIEHA CIEAYIOIIUMHU TEXHUYECKHMMM CPEICTBAMU
oOyyeHus u oOopynoBaHueM: ydeOHass MeOenb, JlIOCKa ayAUTOpHas, MYJIbTUMEIUIHOE
MIPOEKIIMOHHOE U aKyCTHYeCKOe 000pyA0BaHUE, IEPCOHATBHBIE KOMIBIOTEPHI


http://elibrary.agni-rt.ru/
http://e.lanbook.com/books
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html
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bypxanosoii T.M.
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Amngnpees O.B.

TepMmudeckuii aHaIU3 MPUPOTHBIX U TEXHUYECKUX 0OHEKTOB
PaGouas nmporpamma
JU1s1 oOy4JaroImuxcs mo HarpasieHuto noarotoBku 04.04.01 Xumust
npodute moAroToBKU: OUINKO-XUMUYECKUIN aHATTU3 MIPUPOJIHBIX U TEXHUYECKUX
CHUCTEM B MaKpO- U HAHOCOCTOSTHUSAX
¢dbopma oOyueHus ouHas



1. Ilnannpyemblie pe3yabTaThl 0CBOEHUS AUCHHUILIMHBI

1.1. KomnereHuuu ody4yawiuerocsi, (opmMupyemMble B pe3yjbTaTe OCBOEHHS JIaHHOI
JTUCIUTUIAHBI (M00ys): TTK-2

1.2. WHAUKATOPHI [OCTH:KEHHMSI KOMIIETEHL M, COOTHECeHHble C IUIAHHPYEeMbIMH
pe3yJbTaTamMmu 00y4eHMs

3HaHUSA. YCTPOUCTB, IPUHIUIIOB pabOTHI, IPAaBUJI TEXHUKH OE30MacHOCTH Ipu padoTe Ha
TEPMOAHAIUTHUYECKUX YCTAaHOBKAX; TEOPETUUECKUX U MPAKTUUYECKUX OCHOB IpuMeHenus JJCK u TI'
JUI M3Yy4YeHUs OOpa3loB NMPUPOAHBIX M TEXHHMYECKHX CHCTEM, METOJIUK BBIYMCICHUS TETJIOTHI
IJIABJICHUS TYTOIUIABKMX COEAUHEHUM, pacueTa IOJOKEHUs JVMHUM JIMKBUYC U HOHBApUAHTHOMN
TOYKH B MHOTO(A3HBIX CUCTEMaX, OCHOBHBIX TEMIIEPATYPHBIX HHTEPBAJIOB MPOSBICHUS TEIJIOBBIX
3¢ dexToB KapOOHATHBIX MaTEPUAJIOB, MHUHEPATbHBIX BSDKYILMX; MPAKTUYECKUX BO3MOXKHOCTEH
METOJI0OB U TEPMOAHAIN3aTOPOB B HCCIEIOBAaHUM TNPUPOAHBIX W TEXHUYECKHMX MAaTEpUaloB U
IIPOLIECCOB B HUX HA PA3JUYHbIX CTAAMIX MMOTYYEHUS U IKCILTyaTaluu.

YMeHusi: TOTOBUTH 00OPYZOBaHHE K padoTe; TOTOBUTH K ChbeMKe 00pa3Ibl OPraHnYECKUX U
HEOPraHWYECKHX BEIECTB, MHUHEPAIOB, TOPHBIX IMOPOJA, MHHEPAIbHBIX BSDKYIIMX BEIIECTB,
MOJIMMEPHBIX MAaTepUajoB, IPOBOAUTH KaaUOpPOBKY TEPMOAHAIM3aTOPOB, OINPEAEIATh CIOCO0
PacMoI0KEHUSI TEPMOYYBCTBUTEIHHOTO 2JIEMEHTA B YCTAHOBKE; MOI0OMPATh ONTHMAIbHBIE YCIOBUS
CBEMKH; TPOBOJIUTH CheMKy, 00paboTky u aHanu3 JICK u TI' 3aBucMMOCTEW TEXHHUYECKUX H
MPUPOJHBIX MATEPUAJIOB; UCIIOIb30BATh MMOJYYEHHBIE PE3YJIBTATHI ISl OLICHKU U MPOTHO3UPOBAHUS
TEXHOJOTMYECKMX U SKCIUIyaTallMOHHBIX CBOMCTB MaTepuajoB, [JIs HW3Y4YEHHUsS IPOLECCOB,
npoucxoAsamux B marepuanax; macmraduposats JJCK u TI' 3aBucuMOCTH, OOBACHATH MEXaHU3M
KAHETHKH (Da30BBIX TEPEXOJI0OB M XWMHUYECKHUX PEaKIHid, MPOUCXOSAIIMX B MaTepualiaX Mpu
HarpeBaHuH.

Happixn: Binagenus merogukamu TI' u JICK uHaMBHIyanbHBIX BELIECTB, MUHEPAJIbHBIX
BSDKYIIUX, TIOJTUMEPHBIX MaTepHalioB, MUHEPAJIOB; paboThl Ha TepMoaHanu3arope Setsys Evolution
1750 (TGA-DSC 1600), STA 449 F3 Jupiter, B mporpaMmmHOoM obecrieueHun Setsoft Software,
Proteus-6o.

2. CTpyKTYpa ¥ TPYA0EMKOCTh JUCIHUIIMHBI

Tabmanma 1
Bun yuebnoit paboTbl Bcero yacos KoJu1-Bo yacosB B
cemecrTpe (aK.4.)
2
Oo6wmasn 3a4. efl. 3 3
TPY/10€MKOCTh qac 108 108
W3 Hux:
Yacsl ay1uTOpHOi padoThl (BCero): 32 32
Jlexnun 0 0
[TpakTHyeckue 3aHATUS 0 0
JlaboparopHble / TpakTUYECKHE 3aHATUSA 10 | 32 32
MOJIrpyImam
Yacbl BHeayIUTOPHO# padoThl, BKIIOYAS 76 76
KOHCYJIbTALUH, HHYI) KOHTAKTHYIO padoTy u
CAMOCTOSITEJILHYI0 Pa00Ty 00y4aromerocst
Bun npomexxyrouHoit arrecrauuu (3adet, qud. 3auer
3a4eT, HK3aMEH)




3. Conep:xkanue QU CHUNITHHBI

Tabmuna 2
No TemaTuka yueOHBIX BCTpeU Bunasl aynuropHoit Hroro
paboTsI (B ak.4ac.) ayTUTOPHBIX
aK.4acoB IO
TEME
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1 2 3 4 5 6
Yacos B 2 cemecTpe 0 0 32 32
Tepmuueckuii aHanu3 NPUPOTHBIX U 0 0 32 32
TEXHUYECKUX 0OBEKTOB
1 [TpoGomnoaroroBka 0 0 4 4
HOJUKPUCTAIUTMYECKUX 00pa3LioB JUIs
TEPMUYECKOTO aHAJIN3A.
2 Moynu HaKOIUICHUS U MOJTYJTH 0 0 4 4
00pabOTKM AAHHBIX MPOTPAMMHOIO
o0ecreyeHns: TepMOAHAIN3aTOPOB Setsys
Evolution 1750 (TGA-DSC 1600) u STA
449 F3 Jupiter.
3 KannOpoBka u onpezieneHne cXeMbl 0 0 4 4
pAacIoyIoKeHHs] TEPMOUYBCTBUTEIBHOTO
DIIEMEHTa B TEPMOAHAIN3ATOPE.
4 Mertoauku unTepnpeTanuu Tepmuueckux | 0 0 4 4
3aBHCUMOCTEH WHMBHYaTbHBIX
MaTepHaoB U 00pa3lioB OMHAPHBIX U
TpONHBIX 00pa31oB. MacirabupoBanue
JICK 3aBHCHUMOCTEH.
) [TpakTHyeckre OCHOBBI IPUMEHEHUS 0 0 4 4
TEPMUYECKOTO aHAIN3a I U3yUCHUS
MHUHEPAIOB
6 TepMuueckuii aHajIu3 IEMEHTOB 0 0 4 4
7 PacmmdpoBka TepmorpamMm 0 0 4 4
MEXaHUYECKUX MUHEPaTbHBIX
TOHKOJIUCIIEPCHBIX CMECEH.
Uccnenoanue npouneccos,
OPOUCXOAIINX B MUHEpAJIax MpH
HarpeBaHUU.
8 YcranoBnenue conepxkanus B HepTsHbIX | O 0 4 4
KOJIJICKTOPAaX KapOOHATHBIX MHHEPAJIOB.
9 KoHcynpTanus nepes 3aueTom 0 0 0 0
10 3ayer 0 0 0 0
Htoro (ak.gacoB) 0 0 32 32




4. CucremMa OleHUBaHMUSI.
OOyuarommecs, He HabOpaBime 61 Oanna B TeueHHWE CEMECTpa, WM HE COTJIACHBIC C OIICHKOM,
MOJTYYCHHOM 10 MTOTaM TEKYIIETO KOHTPOJISI B CEMECTPE, MPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO B
dopme 3adera.
[Ipu mnpoBeaeHUM TMPOMEKYTOYHOW AaTTECTAIIMM PE3YJIbTAThl, IOJIYyYEHHBIE OOy4YalomuMcs B
ceMecTpe, MepeBosATcs B (opMar TPaJUIIMOHHOW OIIEHKH B COOTBETCTBHH CO IIKAJIOW MepeBoja
0auIoB:

— ot 0 1o 60 6amIoB — «HE 3aUTCHOY,

— o1 61 go 100 0ayuIoB — «3aYTEHOY.

5. YuedHo-MeTOoAHYecKOe H HH(OPMAIIMOHHOE 00ecneuyeHue JUCIIHIIIMHBI
5.1 JIuteparypa:

1. Angnpees, O. B. Tepmuueckuii ananus: yue6. mocooue/ O. B. Auapee. - TroMeHb:
Hzn-so TromI'V, 2008. - 168 c.
2. Pyceiikuna, Anna BanepbeBHa. dusuko-xumudeckuii anamus cucrem Cu2S-EuS-

Ln2S3, crpykrypa u cBoiictBa EuLnCuS3: [yueOHOe mocodue i CTyAeHTOB, 00yYaromnXCs 110
nporpamMmmam maructparypsl (Hampasienue 020100.68 «Xumus») u O6akanaBpuara (HampaBiIeHHE
020100.62 «Xumus» npodunu moaroroBku «Pusmdeckas xumusi U «Heopranmdeckass XuMusi U
XUMUS KOOPJIMHAIIMOHHBIX coequHeHui»)] / A. B. Pycelikuna, O. B. Anapees; M-Bo oOpa3zoBaHus u
Hayku P®, Tiom. roc. yH-T, UH-T Xumun. — Tromens: M3a-Bo Tiom. roc. ya-ta, 2016. — 2-
JInnensuonnsiit qorosop Ne 472/2017-05-02. — Jloctyn no napoito u3 cetu HTepHeT (YTeHHE). —
URL :https://library.utmn.ru/dl/PPS/Rusejkina_Andreev_472 UP_2016.pdf  (mara  oOpamieHus
01.04.2020)

3. Tepmuueckuii aHanmu3 (Teopus U MpakTuka) : yueonoe nocodue / C. . Hudranues,
. B. Kysneuosa, JI. B. Jleiruna, M. A. CapanoB. — BopoHnex : BopoHexckuil rocyaapCTBEHHBIM
YHUBEPCHUTET MHXKEHEpHBIX TexHosorui, 2018. — 56 ¢. — ISBN 978-5-00032-370-0. — Tekcr :
SNEKTPOHHBIA // DnekTpoHHO-OuOmuoteunas cuctema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88455.html (mara o6pamenus: 11.12.2020). — Pexum goctyna: st
aBTopusup. [lons3oBateneit (nata oopamenus 01.04.2020)

4. MomnuHa, JI. H. Monuna, Jlronmmina Hukonaesna. ®a3oBbie quarpaMMbl cucteM MnS
- Ln2S3 (Ln = La - Lu), TepMOXHMHUYECKHE XapaKTEPUCTUKH (ha30BBIX MPEBpallieHHii: aBToped. Tuc.

.. kaua. xuM. Hayk: 02.00.04 / JI. H. Monuna; Hayu. pyk. O. B. Annpees; Trom. roc. yu-t, Kad.
HEOpraH. U (u3. XUMHH. — DIEKTPOH. TEKCTOBbIe AaH. — TromeHb, 2010. — 3armi. ¢ skpaHa. —
CBoOonublif goctyn u3 cetu HMHTepHer (uTeHHe). — OIJEKTPOH. Bepcusl med. myOon. —
<URL:https://library.utmn.ru/dl/abstract/02.00.04/2777.pdf>. (nata o6pamenus 01.04.2020)

S. Pyceiikuna, A.B. Pycelikuna, Auna BanepbeBna. Ctpykrypa coenunenuiit EuLnCuS3
(Ln=La-Nd, Sm), ¢a3oBbie auarpammsr cuctem Cu2S-EuS, EuS-Ln2S3, EuS-Ln2S3-Cu2S (Ln=La,
Nd, Gd), TepMmoxumMudecKre XapakTepUCTHKU (Pa30BbIX MpeBpaIieHui: aBToped. JuC. ... KaHI. XUM.
Hayk: 02.00.04: 3amumena 07.12.2011 / A. B. Pyceiikuna; Hayu. pyk. O. B. Auapees; TioMm. roc. yH-
T. — Tromens, 2011 — 21 c.; 20 cm. — CBoGoanblii qoctyn u3 cetu MHTepHET (uTeHUE). —
<URL:https://library.utmn.ru/dl/abstract/02.00.04/3647.pdf>. (nata o6pamenus 01.04.2020)

6. Banosa (Komnbutosa), B. JI. ®u3nko-xumMuueckre METOAbl aHaau3a : IpakTUKyM / B.
. Banosa (Kombuiosa), JI. T. AGecamze. — 2-e usn., crep. - Mocksa : M3nmatenbcko-Topropas
koproparust «Jlamkos u K°», 2020. - 220 c. - ISBN 978-5-394-03534-0. - TekcT : 2IeKTpOHHBIH. -
URL: https://znanium.com/catalog/product/1092950 (mata oOpamenus: 01.04.2020). — Pexum
JOCTyTA: 1O TOJIUCKE.

5.2 DnekTpoHHbIE 00pa3oBaTeIbHbIE PECYPCHI:
eLIBRARY — Hayunas snekrponnas oubnuoreka http:// www.elibrary.ru/
ba3zer 6ubnmorpaduueckux qaHHbIX: http:// www.scopus.com/,
WBII TroMI'V: http://www.tmnlib.ru/jirbis/



javascript:%20s_by_term('A=','%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B5%D0%B2,%20%D0%9E.%20%D0%92.')
https://library.utmn.ru/dl/PPS/Rusejkina_Andreev_472_UP_2016.pdf
http://elibrary.ru/
http://scopus.com/
http://www.tmnlib.ru/jirbis/

6. CoBpeMeHHble Npo(eccHOHAJILHbIE 0a3bl JAHHBIX W HH(POPMAIMOHHBIE CIPABOYHbIE
CUCTEMBI:
1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;sea
rch_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved=)
2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JIunieH3MOHHOEe ¥ CBOOOJHO pacHpocCTpaHsieMoe NMPOorpaMMHOe odecrnieyeHue, B TOM YHUCIe
0Te4YeCTBEHHOI0 MPOM3BO/ICTBA

MS Office, mnardopma miast aekrpornoro odyuerust Microsoft Teams.

FAR Manager.

8. TexHn4yecKkue cpeacTBa U MaTePHAJIBLHO-TeXHHYECKOe o0ecniedeHue TUCIUTIMHbI

VueOnast aymutopusi sl MPOBENCHHS 3aHATHH JJaOOpaTOpPHOrO THIIA OCHAIIEHa
CIICAYIONIMMU TEXHHUUYECKUMH CPEJCTBaMHU OOydeHHUsS W 00OpymoBaHHEM: ydeOHas MeOenb, JOCKa
ayautopHasi. OCHAIEHHOCTh J1a00paTOPHBIX MOMELIEHUH U yCI0BUS pabOThl B HUX 00Y4aroluXxcs
JOJDKHBI COOTBETCTBOBATH Tpe6OBaHI/I$[M TEXHUKH O€30IacHOCTH II0 pa60Te C XHMHYCCKHUMU
pEaKTHUBaMHU.

AymuTopus UIS  CaMOCTOSITENBHON pabOThl OCHAIIEHA CIEAYIOMIMMU TEXHUYECKUMHU
cpeacTBaMu OOydYeHHs M 000pyIOBaHUEM: ydeOHas MeOelb, JOCKa ayAnTOPHAs, MyIbTUMEIHIHOE
IPOEKIIMOHHOE M aKyCTHUYECKOe 000pYA0BaHHUE, IEPCOHATBHBIE KOMIIBIOTEPHI.


https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html

®Ir'AOY BO «TFOMEHCKHM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO
3amecTuTeNneM AUPEKTopa
Nucturyra Xumnn
bypxanosoit T.M.
PA3BPABOTYHUK
Anppees O. B.

['eonorudeckne 0CHOBBI pa3pabOTKHU HEPYTAHBIX MECTOPOKICHHM
Paboyas mporpamma
JuTst oOyJarommxcs 1mo HarnpasiaeHuto nmoArotosku 04.04.01 Xumus
po@uiib NOAroTOBKU: OUZNKO-XUMUYECKUI aHATIN3 TPUPOIHBIX U TEXHUYECKUX
CUCTEM B MaKpO- U HAHOCOCTOSIHUSIX
dbopma oOyueHuss ouHas



1. HﬂaanyeMble pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oO0y4yawmerocsi, ¢opmupyemMble B Ppe3yJbTaTe OCBOCHHMS JIaHHOM
aucuunIuHbl (Modyns): TIK-1

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

3HaHusA: ypaBHEHWI (QUIbTpAIMM KUIKAX W Ta3000pa3HbIX (a3 B HEPTAHBIX KOJUIEKTOPAX,
MpoIeccoB (MIBTPALUKN YTICBOJOPOJIOB U BOJAbI B HeTsHOM KosuiekTope. Ctaauu pa3paboTKu
HE(PTSIHBIX MECTOPOKICHUN M MX XapaKTepUCTHKH. [lepedHs JOKyMEHTOB, COCTABIISIOUINNA OCHOBY
pa3paboTKu HEPTIHBIX MECTOPOKICHHH. [lepedHss OCHOBHBIX TEXHOJIOTHUECKUX MPOIIECCOB 10 OBIYH
He(TH.

YMeHusi: pacueTHHIMH METOJAMH OLIEHUTH (pritbTpanuto (iaronna B HeQTIHOM KOJJIEKTOPE.
HaBbiku: aHaim3a cOCTOSIHUS pa3pabOTKU HEPTSIHOIO MECTOPOXKJIEHUS; BHIPAOOTKU PEIIEHUH M0
pa3zpaboTke HePTIHBIX MECTOPOKIACHHIA.

2. CTpyKTYpa U TPYA0EMKOCTh JUCHMILIIHHbBI

Tabmuma 1
Bun yuebHoit paboTbl Bcero yacos Kos1-Bo yacos B
cemecTpe (aK.4.)
2
Oomas 3a4. efl. 2 2
TPY10eMKOCTh yac 72 72
N3 Hux:
Yacbl ay1uToOpHOI padoThl (BCEro): 32 32
Jlexmun 16 16
[IpakTrueckue 3aHATHS 16 16
JlaGopaTopuble / mpakThueckue 3aHATHS 10 | O 0
MOArpyNIam
Yacel BHeAyIUTOPHOH PadoThl, BKIOYasK 40 40
KOHCYJIbTAUMHU, HHYI0 KOHTAKTHYI0 padoTy H
CaAMOCTOSITEJIbHYIO PadoTy 00y4aonerocs
Bun npomexyrouHoi arrectauuu (3ader, aud. 3auer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka y4eOHBIX BCTpeU Bunp! aynuropHoit Hroro
paboThl (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
=
= <
£ &
= =
= =
<) ~ g =
1 S o3
= %) = =
N1 jas) Z B
5} 25 5
=N = T g
= = S = =¢
= = Q= o
= ~ S ¥ =
1% oo} O <
() o S &0
= = B EE
1 2 3 4 5 6
Yacos B 2 cemecTpe 16 16 0 32
I'eonorudeckre OCHOBHI pa3paOdOTKH 16 16 0 32
He(DTAHBIX MECTOPOIKICHHIA
1 OO6mwme cBefeHust 0 HEPTIHBIX 2 0 0 2
KOJUIEKTOPax
2 OO1ee cBeIeHAS 0 HEPTSIHBIX 0 2 0 2
KOJUIEKTOPAX, UX CTPYKTYpE.
MUHEpaJIbHOMY COCTaBY, COCTaBaM
(bmona, IaCTOBOM BOJIBI, Ta3a.
3 CtpykTypa, MUHEPATBHBIN COCTaB, 2 2 0 4
cocTtaB (urona, MIacTOBOM BOJIBI, Ta3a B
KOJUIEKTOpaXx.
4 MuHepanbHBIN cOcTaB KapOOHATHBIX U 2 2 0 4
TEpPpPareHHbIX KOJUIEKTOPOB.
5 DUBNKO-XUMHYECKUE XapaKTEPUCTUKH 2 2 0 4
KapOOHATHBIX U TePPAreHHbIX
KOJUIEKTOPOB.
6 OunbTpanus GIrOUI0B, IIACTOBOM BoAbl | 4 4 0 8
B KapOOHATHBIX, TEPPAreHHBIX
KOJUIEKTOpaXx.
7 CucTeMbl U TEXHOJIOTUH Pa3pabOTKU 2 2 0 4
MECTOPOKJICHUI HeTH.
8 TexHOoIoTHYeCKHE TPOIECChl pa3paboOTKu | 2 2 0 4
He(TAHBIX MECTOPOKICHHIM
9 KoHcynpTanus nepes 3aueTom. 0 0 0 0
10 3auer 0 0 0 0
Hroro (ak.4acoB) 16 16 0 32

4, CucreMa olleHUBaHMUS.
OOyuaromuecsi, He HabpaBiue 61 Oanna B TeyeHHWE CEMECTpa, WM HE COTJIACHBIE C OIIEHKOM,
MOJIyYE€HHOM 10 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
¢dopme 3auera.
[Ipn mnpoBeneHWH NPOMEKYTOYHOM AaTTeCTAllMM pe3ylbTaThl, MOJy4YeHHBbIE OOYyJaromuMcs B
ceMecTpe, MepeBoasiTcs B (opmar TpaAUIIMOHHOW OLIEHKH B COOTBETCTBHH CO IIKAJON MEpeBoa

OaJLIOB:



— o1 0 10 60 0a/I0B — «HE 3aUTEHOY;
— o1 61 1o 100 6a/mIoB — «3a4TECHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue THCIHUILINHBI
5.1 JIuteparypa:

1. I'eomorust u reoxumus Hedtu u raza: yaeonuk / O. K. baxenosa, 10. K. bypmun, b. A.
CoxkonoB, B. E. Xaun. — MockBa: MocKoBCKMIl ToCyJapCTBEHHbI yHHBEpcUTET nMeHu M.B.
JlomonocoBa, 2012. — 432 ¢. — ISBN 978-5-211-05326-7. — TekcT: 37eKTPOHHBIH // DIeKTPOHHO-
oubmmoreynass cuctema IPR BOOKS: [caiir]. — URL: https://www.iprbookshop.ru/13049.html
(mara obpamenus: 13.08.2022). — Pexum gocrtyna: yisi aBTOPU3UP. MOJIb30BATEICH

2. Jlamenxo, A. A. Teopermueckne OCHOBBI pPa3pabOTKM HEPTSIHBIX H Ta30BbBIX
MecTopokIeHHi: yueoHoe nocobue / A. A. Jlanenko, O. B. CaBenok. - Mocksa; Bonorna: Mudpa-
Wmxenepus, 2020. - 244 c. - ISBN 978-5-9729-0445-7. - Tekcrt: osnextponnbid. - URL:
https://znanium.com/catalog/product/1168610 (mata ob6pamenus: 13.08.2022). — Pexum noctyma:
IO TIOJIITHCKE.

3. BacunweB, B. A. IHHOBalMOHHBIE TEXHOJIOTHH Pa3pabOTKU HEPTIHBIX MECTOPOKICHUN:
yuebHnoe nocodue / B. A. Bacunwes, JI. M. 3unoBseBa, M. B. Kpatorkuna. — CraBpornosib: CeBepo-
KaBkaszckuit Qenepanpubiii yampepcurer, 2014. — 125 c¢. — ISBN 2227-8397. — Tekcrt:
ANEKTPOHHBIM //  DnekTpoHHo-OmOMmMoTeunass cucrema I[PR  BOOKS: [caitit]. — URL:
https://www.iprbookshop.ru/63088.html (mara oGpamenus: 13.08.2022). — Pexum moctyna: s
aBTOPH3HUP. MOJIb30BATENIEH

4. Ky3nernona, T. U. PazpaboTka HeTsHBIX MecTOpoKaeHui: pakTukyMm / T. U. Ky3Henosa,
E. O. TarapunoBa. — Camapa: Camapcknuii rocyJapCTBEHHBIN TE€XHHYECKH yHUBepcurter, DbC
ACB, 2018. — 66 ¢. — ISBN 2227-8397. — TeKkcT: 3JIeKTpOHHBIHN // DNEKTPOHHO-O0NOIMOTEUHAS
cucrema IPR BOOKS: [caiit]. — URL.: https://www.iprbookshop.ru/91790.html (mara oGparenus:
13.08.2022). — Pesxum m0CTyma: s aBTOPH3HP. MOJIb30BaATENCH

5. OCHOBBI pa3pabOTKH M SKCIUTyaTalluu HEPTEra30BbIX MECTOPOXKICHUN: yueOHOE TTocoOure
/ E. B. be3sepxas, E. JI. Mopo3oBa, T. H. Bunnuuenko [u np.]. — Kpacnospck: Cubupckuit
dbenepanbupiii yauBepcuteT, 2019. — 190 ¢. — ISBN 978-5-7638-4238-8. — TekcT: AIeKTpOHHBII
/! DNeKTPOHHO-OMOIHOTEeUHAS cucremMa IPR BOOKS: [caiiT]. — URL.:
https://www.iprbookshop.ru/100073.html (mzara obpamenus: 13.08.2022). — Pekum gocTyma: st
aBTOPU3HP. MOJb30BaTENCH

5.2 JJeKTpOHHBIE 00pa3oBaTe/ibHbIE PeCypChl.
1. http://elibrary.agni-rt.ru
2. http://e.lanbook.com/books

6. CoBpemeHHble MpogeccHOHAIbLHbIE 0a3bl JAaHHBIX W HMH(POPMALHOHHbIE CIHPABOYHbIE
CHUCTEMBbI:

1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mo
de=GeneralSearch&amp;SID=C2ivzMxspGLNnBiQvQWN&amp:preferencesSaved=)

2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JInneH3MOHHOEe M CBOOOJHO pacmpocTpaHsieMoe NMPOorpaMMHoOe ofecriedeHne, B TOM 4YHCJIe
0TEe4YeCTBEHHOT0 MPON3BOJACTBA

MS Office, matdopma ms snexTponHoro ooyuenust Microsoft Teams.

FAR Manager, Isoline GIS

8. Texnnueckue CpeacTBa 1 MAaTEPUAJIBbHO-TEXHUIECKOC o0ecrneyeHue JUCHHUITIJIMHBI


https://www.iprbookshop.ru/13049.html
https://znanium.com/catalog/product/1168610
https://www.iprbookshop.ru/63088.html
https://www.iprbookshop.ru/91790.html
https://www.iprbookshop.ru/100073.html
http://elibrary.agni-rt.ru/
http://e.lanbook.com/books
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html

MynbTuMenuiiHas ydeOHas ayquToOpus IS TPOBEACHHUS 3aHSATHH JIGKIMOHHOTO THIIA
OCHAII[EHA CJICAYIOLUIMMHU TEXHUYECKUMU CPEICTBAMU 00y4eHHsI 1 000pyIoBaHHEM: yueOHast MeOellb,
J0OCKa ayAUTOpHAas, MYJbTUMEIUIHOE TPOEKIMOHHOE M aKyCTHYECKOe 000pyAOoBaHME,
IIEPCOHAIBHBIA KOMIIBIOTED.

MynbTumenuiiHas ydeOHast ayAuTOpusl A TPOBEICHHS 3aHATHH CEMHUHApPCKOTO THIIA
OCHAII[CHA CJIEAYIOLIMMHU TEXHUYECKUMU CPEICTBAMU 00y4eHHsI 1 000pyIoBaHHEM: yueOHas MeOelb,
JOCKa ayAUTOpHAasl, MYJIbTUMEIUIHOE TPOEKIMOHHOE M aKyCTHYEeCKOoe 000pyJoBaHHE,
IIEPCOHAIBHBIA KOMIIBIOTED.

Aynutopus s CaMOCTOSITENIBHOM pabOThl OCHAIEHa CIEAYIOLIUMU TEXHUYECKUMHU
cpencTBaMu oOy4deHus: U 000pyIOBaHUEM: ydeOHas MeOenb, 10CKa ayJUTOpHasl, MyJIbTUMEANIHOE
IIPOEKIIMOHHOE U aKyCTUYECKOE 000pYyJ0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.



®I'AOY BO «TIOMEHCKMI I'OCYJAPCTBEHHbBIN YHUBEPCUTET»

YTBEPXJIEHO
3aMecTUTeNIeM TUPEKTOpa
WNuctutyTa Xumun
bypxanosoit T.M.
PA3PABOTYUK
Amnppees O. B.

OU3NKO-XUMUYECKOE BO3ACHCTBHE HA HE(TIHBIE MIACThI
Pabouas nporpamma
JUTSE 00 y4Jarommxcst 1Mo HarmpasieHuto noarotoBku 04.04.01 Xumus
npoduib MOATO0TOBKH: PU3MKO-XUMUYECKUN aHATIN3 MPUPOJHBIX U TEXHUYECKUX
CHUCTEM B MaKpO- U HAHOCOCTOSIHHUSX
dbopMa 0O0ydeHust OUHAS



1. Hna}mpyeMble pe3yabTaTbl 0CBOCHUA TUCHUIIJIMHBI

1.1. Kommnerenuuu oOy4amomierocsi, ¢opmupyemble B pe3yjbTarTe OCBOEHHUS] JTaHHOM
AUCHUILUIHHBI (Modyns): TIK-1

1.2. Wuaukatopbl JOCTHKEHUS] KOMIETEHIUMH, COOTHECEHHbIE ¢ TUIAHHUPYEeMbIMH
pe3yiabTaTaMu O0y4eHHUs:

DU3NKO-XMMHUYECKOE BO3/AEHCTBHE HA HE(PTAHBIE IJ1ACThI

3HaHus: OOHIMX 3aKOHOMEPHOCTEH NpOTEKaHUs QHU3UKO-XMMHUYECKUX IPOILECCOB TOOBIMU U
OYHMCTKU HEe(TH; METOAUK MPHUTOTOBJICHUS XMMUYECKUX COCTaBOB JUISI MOBBIMICHUS HedTeoTnauw,
1151 00PBOBI C OTIOKEHUAMHU COJIeH, 17151 OOPHOBI C KOPPO3UEH.

YMeHMsI: TI0B30BAaThCS OCHOBHBIMH MOHSATHSMH M TEOPETUYECKUMH IPEICTABICHUAMHU 00
OCHOBHBIX METOJIaX BO3/ICICTBHS Ha MPH3a0OWHYIO 30HY IJIaCTa C I[eNbI0 MHTEH CU(UKALIUY TPUTOKA
HeTH.

HaBpIkH: 110J1b30BaHMs HAYYHOM U CIIPAaBOYHON JIUTEPATypol IO MHTEHCH GUKALIMK JOObIUN HEPTU
U BOIpocaM (PU3HKO-XUMHUYECKOI0 BO3AEHCTBUS Ha HEPTAHOM MacT.

2. CTpyKTYypa ¥ TPYA0€MKOCTh AU CHUTLIHHBI

Tabmuna 1
By yaeOHO# paboThI Bcero yacos Koua-Bo yacoB B
cemecTpe (aK.4.)
2
Oo6wmas 3ad4. efl. 2 2
TPYA0EMKOCTh yac 72 72
U3 Hux:
Yachl ayTuTOPHOI padoThl (BCero): 32 32
Jlexun 16 16
[IpakTuueckue 3aHsATUS 16 16
JlaGopaTopHble / mpakTHueckue 3aHATHSA 10 | 0 0
MO pyIIam
Yacel BHEAyAUTOPHOI padoThl, BKIIOYas 40 40
KOHCYJIbTAIMH, HHYI0 KOHTAKTHYIO padoTy
CaAMOCTOSITEJIbHYI0 Pa00Ty 00y4aromerocst
Bun mpomexyTodHoil arrectauuu (3a4yeT, AU. 3auer
3a4eT, IK3aMeH)




3. Conep:xanue AUCHHUINIHHBI

Tabmmma 2
Ne Tematuka yueGHBIX BCTpey Buns! aynuropHoi Hroro
paboTsl (B ak.yac.) ayJTUTOPHBIX
aK.4acoB 10
TeMe
=
= =
& E
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1 2 3 4 5 6
Yacos B 2 cemecTpe 16 16 0 32
DU3NKO-XUMUUECKOE BO3IEUCTBHE Ha 16 16 0 32
He(TSHBIE MJIACTHI
1 Beenenue. ®uszndeckne XapakKTEpUCTUKU | 2 2 0 4
KOJIJIEKTOPOB HE(TH, Ta3a 1 BOABL
Krnaccudukanuys ropHbIX TOPOSI.
3 OCHOBHBIE METOBI BO3AEUCTBUSA HA 4 4 0 8
npu3aboiHYI0 30HY IJIACTa C I[ENbI0
MHTEHCU(UKAIMK TPUTOKA HePTH.
7 W3onsuus u orpaHuYeHNEe MPUTOKA 4 4 0 8
MOIMYTHO 100BbIBa€MOi1 BOJIbI B HE(TAHBIE
CKBa)KHMHBI.
11 MerTozsl noBblIatoNIe HepTeoTaAY, 4 4 0 8
KaK 3a c4eT KO3 PUIIMEHTA BHITECHCHHUSI,
TaK ® 3a cuer KodhdunuenTa oxaara.
15 OCHOBHBIE XUMHUYECKHE pEareHThI JJIs 2 2 0 4
OOpBOBI C OTIIOKEHUSIMU COJICH U JIJIS
00pbOBI ¢ KOPpPO3HEH.
17 Koncynpranus 0 0 0 0
18 3auer 0 0 0 0
Hroro (ak.4acoB) 16 16 0 32

4. CucteMa OlleHUBAHHS .
OOyuaronuecsi, He HaOpaBmue 61 Oauia B TEYEHHE CEMeECTpa, WM HE COrJIaCHbIe C OICHKOM,
HOHy‘ICHHOﬁ IO UTOI'aM TCKYLIETO KOHTPOJIA B CEMCECTPE, IPOXOAAT MPOMEKYTOUHYIO AaTTSCTAIHUIO B
dbopme 3auera
[Ipu mnpoBeneHHH MNPOMEXKYTOUHON AaTTECTALlMM PpE3YJIbTAThl, IOJTYYEHHbIE OOydalomuUMCcs B
CeMecTpe, MepeBOsATCs B pOpMaT TPAIUIIMOHHON OIIGHKM B COOTBETCTBUH CO IIKAJIOH IepeBoaa

0aJUIOB:

— ot 0 10 60 6amIoB — «HE 3aUTECHOY;
— ot 61 g0 100 6amIoB — «3aUTEHOY.



5. YueOHO-MeTOIMYecKoe U HHPOPMaLHOHHOe 00ecniedeHHe THCIUIIIHHBI
5.1 JIuTeparypa:

1. Cepebpsixo, A.O. [IpombiciioBbIe UCCIeAOBaHUS 3aliexkell HePTU U Ta3a [DIEKTPOHHBIN
pecypc]: yaednoe nocodue / A.O. CepebpsikoB, O.U. CepebOpsikoB. — DnekTpoH. gaH. — CaHKT-
IlerepOypr: Jlanp, 2016. — 240 ¢. — Pexum mgoctyma: https://e.lanbook.com/book/71731 (/lata
obpamenus: 14.04.2022)

2. Kypasnes, I''I. Bypenune u reopuznyeckue UCCIECTOBAHUS CKBAKHUH [DJIEKTPOHHBIN
pecypc]: yuebnoe nmocodue / I'.1. XKypasnes, A.I'. XKypanes, A.O. CepeOpskoB. — DIEKTPOH. JaH.
— Cankr-ITerepOypr: Jlans, 2018. — 344 ¢. — Pexxum moctyna: https://e.lanbook.com/book/98237
([laTa obpamienus: 14.04.2022)

3. CuzoB, B. ®@. VYmpanenue pa3paboTkol 3anexell HEPTH € TPyIHOM3BIEKAEMBIMU

3amacamu: yuyeOHoe mocobue. Kype neknuii / B. @. CuzoB. — CraBponons: CeBepo-KaBkasckuii
denepanbubiii yauBepeutet, 2014, — 136 ¢. — ISBN 2227-8397. — Tekcr: 3neKTpOHHBINA //
DNEeKTPOHHO-0MOIMOTEe HAs cucrema IPR BOOKS: [caiiT]. — URL:

https://www.iprbookshop.ru/63148.html (mata o6pamenus: 14.04.2022). — Pexxum mocryma: 1jis
aBTOPH3HP. MOJIb30BaTEICH

5.2 Dy1eKTpOHHBbIE 00pa30oBaTeJIbHbIE PECYPCHI:
1. http://elibrary.agni-rt.ru
2. http://e.lanbook.com/books

6. COBpeMe}[Hble l'lpO(l)CCCI/IOHaJII)HI)Ie 0a3bI JAHHbIX M m{(l)opMaunomu,le ClIpaBOYHbIC
CUCTEMBI:

1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WQOS GeneralSearch input.do?product=WOS&amp;search _mo
de=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvOWN &amp;preferencesSaved)

2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JInueH3u0HHOEe U CBOOOJHO pacnpocTpaHsieMoe MPOrpaMMHoe o0ecriedyeHue, B TOM 4YHUcCIe
0Te4YecTBEHHOI0 MPOU3BO/CTBA

MS Office, matdopma st smekTporHHOro odyuenus Microsoft Teams.

FAR Manager, Isoline GIS

8. TexHuyeckne cpeacTBa H MATEPUATbHO-TeXHHYECKOe o0ecniedeHHe JHUCIUIIIMHBI

MynbTumenuitHas ydeOHasi ayIuTOpHsl IJIs TPOBENEHHS 3aHATHH JIEKIIMOHHOTO THIIA
OCHAIIlEHA CIIEAYIOIMMH TEXHHUECKUMH CPEICTBAMH 00y4eHHUs 1 000opyoBaHHeM: yueOHas meOerb,
J0OCKa ayAMTOpHas, MYyJIbTUMEIUMHOE MPOEKIMOHHOE M  aKyCTHUYeckoe 00O0pyJoBaHUE,
HEPCOHAIBHBIN KOMIIBIOTED.

MynbTumenuiiHass ydyeOHas ayauTOpuUs IJIi IPOBEACHUS 3aHATUN CEMHUHApCKOro TUIa
OCHALIEHA CAEAYIO UM TEXHUYECKUMHU CpeICTBaMU 00yueHus U 000pyoBaHIeM: yueOHas MeOeb,
J0CKa ayAWTOpHas, MYIbTHMEIMHHOE MPOEKIMOHHOE H  aKyCTHYecKoe 00O0pyJoBaHUE,
IIEPCOHAIILHBIN KOMIBIOTED.

Aynutopuss [ CaMOCTOATENBHOW paOOThl OCHAIlEHA CIEAYIOUIMMU TEXHUYECKUMHU
cperncTBaMu oOydeHHsl U 000opynoBaHHEM: yueOHas MeOelnb, JO0CKa ayAuTOpHAsl, MyJIbTUMEAUHHOE
IIPOEKIIMOHHOE U aKyCTUYECKOe 000py10BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.


https://e.lanbook.com/book/71731
https://e.lanbook.com/book/98237
https://www.iprbookshop.ru/63148.html
http://elibrary.agni-rt.ru/
http://e.lanbook.com/books
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html
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3amecTuTeNneM AUPEKTopa
Nucturyra Xumnn
bypxanosoit T.M.
PA3BPABOTYHUK
Anppees O. B.

l'eoxumus nedtu u raza
Paboyas mporpamma
Ut oOydarommxcs 1o HarnpasieHuto nmoarotoku 04.04.01 Xumwus
poGUIIh TOATOTOBKU: DUBMKO-XUMHUUECKUIN aHAJIA3 TIPUPOTHBIX U TEXHUUCCKUX
CHCTEM B MAaKpO- U HAHOCOCTOSIHUSX
dbopma oOyueHuss ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. KomnereHuuu oO0y4yawuierocsi, ¢opmupyembie B Ppe3yJbTaTe OCBOEHHS JaHHOI
aucnunanel; IK-2

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

3HaAHUSA: OCHOBHBIX KIIACCHYECKUX TUIIOTE3 IPOUCXOXKICHUS HE(DTH U Ta3a, UX COBPEMEHHBIX
TPAKTOBOK; COBPEMEHHBIX IPEJCTAaBICHUH 00 OCHOBHBIX MeXaHHM3Max (OPMHPOBAHUS 3alIeKen
HeTH U raza; GU3NKO-XUMHUYECKIX CBOMCTB IUTACTOBBIX (IIOUIOB; COCTABOB, CBOMCTB HEPTEH U UX
B3aMMOCBSI3U C KaYeCTBOM U LIEHOW HEPTH; 3aKOHOMEPHOCTH pa3MeLIeHHsI MECTOPOKACHUI HepTH 1
ra3a; OCHOBHBIX F€OXMMHUYECKHX METOJIOB MOMCKAa MECTOPOXKIACHUM He(TH U rasa; THIOB U (popm
MUTpalUy HEQTH U ra3a B TOPHBIX MOPOAAX, IBUKYIINX CUJI MUTPALIHH.

Ymenus: knaccupuuupoBaTh HEPTH 10 XUMUYECKOMY COCTaBY U ONPENENATh UX (PU3MKO-
XMUMHUYECKHE CBOMCTBA; OJB30BaThCs MH(POpMaLMel o cocTaBy HEPTEH sl MPOTHO3a BO3MOXKHOTO
00pa3oBaHUs PA3TMYHBIX OTIOKEHUMH.

HaBpiku: paboOThl CO CHEIUAIBHOM JUTEpATypod, C HHPOpMAIMEH IO COCTaBy
MIPOJIYKTUBHBIX IJIACTOB, IJIACTOBBIX (DIIOMIOB.

2. CTpyKTYypa U TPYA0EMKOCTb JUCHMILIMHbI

Tabmuma 1
Bun yue6Hoit paboTbl Bcero uacos Kos-Bo yacos B
ceMecTpe (aK.4.)
2
Oomas 3a4. efl. 2 2
TPY10eMKOCTh yac 72 72
N3 Hux:
Yachl ayTuTOpHOI padoThl (BCEro): 22 22
Jlexkmn 10 10
[TpakTrueckue 3aHATHS 12 12
JlaGopaTopuble / mpakThueckue 3aHATHS 10 | O 0
o Irpymnmnam
Yacsl BHeayIUTOPHOH PadoThl, BKIKYAs 50 50
KOHCYJIbTAlHH, HHYI0 KOHTAKTHYIO PadoTy u
CaMOCTOSITEJILHYIO padoTy 00y4aromerocst
Bun npomexyrouHoii arrecranuu (3auer, aud. 3auer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboThl (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
= =
= =
g ~ S
o | 2093
= %) = =
= =
S &3 2
L a
= | & | §Z§
= =) a = F
E o
= ~ S ¥ =
EE |24
= = = B B
1 2 3 4 3) 6
Yacos B 2 cemecTpe 10 12 0 22
I'eoxumus Hedtu U raza 10 12 0 22
1 Bseneune 2 0 0 2
2 KayctoOunuter 2 4 0 6
3 Konuenuun npoucxoxaeHus Heptu u 2 2 0 4
rasza
4 [IpeoOpazoBaHue )KMBOTO BEIIECTBA B 0 4 0 4
HeTH
5 Murparnus u akkyMyJsiius HeTy U raza | 2 0 0 2
6 dopMmupoBaHUE U pa3pylIeHUE 3alIekKend | 2 2 0 4
HeTH 1 raza
7 Koncynpramms 0 0 0 0
8 3auer 0 0 0 0
Hroro (ak.4acoB) 10 12 0 22

4. CucTteMa OlleHUBAHUS.

OO6yuaromuecs, He HaOpapmye 61 Oaya B TeUEHUE CEMECTPA, WU HE COTJIACHBIE C OIIEHKOM,
MOJTYYCHHOM 10 UTOTaM TEKYIIETO KOHTPOJIS B CEMECTPE, MTPOXOIAT MPOMEKYTOUHYIO aTTECTAIUIO B
bopme Dopma MpoBeAeHHS TPOMEKYTOYHON aTTECTAlMU 10 JUCIUILTUHE 3a4eTHas
[Ipn npoBeneHHH NPOMEKYTOYHOM aTTecTallMl pe3yibTaThl, MOJy4YeHHbIE OOyYaromuMcs B
ceMecTpe, MepeBosATCs B GopMaT TPaJIUIIMOHHON OIEHKH B COOTBETCTBHHU CO INKAJIOW IEPEBOJIA
0aIoB:

— ot 0 1o 60 6amIoB — «HE 3aYTEHOY;

— o1 61 go 100 GayuIoB — «3aYTEHOY.

5. YueOHO-MeTOoAUN4YeCKOe U MH(OpMAaLHOHHOE o0ecTieYeHue T CUUIIIMHBI

5.1 JInteparypa:

1. I'eonorust u reoxumust HepTH U raza: yue6nuk / O. K. baxenosa, 0. K. bypnun, b. A.
Coxkonos, B. E. Xaun. — Mocksa: MOCKOBCKHMI TOCyJapCTBEHHBII yHHBEpCUTET MMeHU M.B.
JlomoHocoBa, 2012. — 432 ¢. — ISBN 978-5-211-05326-7. — TekcT: 37eKTPOHHBIH // DIeKTPOHHO-
oubmmoteunas cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/13049.html
(mara obpamenus: 08.05.2022). — Pexxum goctyna: Uit aBTOPU3UP. TOJIb30BATEINEH

2. . Tymanoga, E. 1O. I'eonorust u reoxumust He1u 1 raza: kype jekuuii / E. FO. Tymanosa,
M. II. I'onoBanoB. — CraBponois: CeBepo-KaBkasckuit ¢penepanbubiii yausepeuret, 2018. — 215



https://www.iprbookshop.ru/13049.html

c. — ISBN 2227-8397. — TexkcT: »neKTpoHHBIH // DnekrpoHHO-OMOnmuoteyHas cuctema IPR
BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/92613.html (mata obpamenus: 11.04.2020).
— Pexxum foctyma: Juis aBTOPHU3UP. T0JIb30BaTeei

3. Tynukun, E. N. O6mas nedrexumus: yaeoHoe mocodue / E. . Tynukun. — 2-¢ u3 ., crep.

— Cankr-IlerepOypr: Jlamp, 2019. — 320 c¢. — ISBN 978-5-8114-4105-1. — Tekcrt:
AIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-ONOIMOTEUHAS cCUCTEeMA. — URL:
https://e.lanbook.com/book/115198 (mata oOpamenus: 08.05.2022). — Pexum goctyma: st

ABTOPU3. IIOJIb30BATEIICH.

4. Arabekos, B. E. Hed1b u ra3. TexHonoruu u npoayKTsI iepepadotku: Mororpadus / B. E.
ArabekoB, B. K. KocskoB. — Munck: benopycckas mayka, 2011. — 459 ¢. — ISBN 978-985-08-
1359-6. — TekcT: 2neKTpoHHBIN // DnekTpoHHO-0nOmMoTeuHast cuctema IPR BOOKS: [caiiT]. —
URL.: https://www.iprbookshop.ru/10108.html (maTta o6pamenus: 08.05.2022). — Pexxum poctyma:
JUIsL aBTOPU3UD. NOJIB30BATEIEH

5. CuzoB, B. ®@. Vmpasnenue pa3paOoTkoil 3aiexeil HEPTH C TPyIHOU3BIEKAEMbIMHU

3amacamu: yuebHoe nocobue. Kypce nexumii / B. ®@. CuzoB. — CraBponosnb: CeBepo-Kaskazckuii
denepanbubiii yauBepcuter, 2014, — 136 ¢. — ISBN 2227-8397. — Tekct: 3yIeKTpOHHBIN //
DNeKTpOHHO-ONOIHOoTeUHas cucremMa IPR BOOKS: [caiT]. — URL:

https://www.iprbookshop.ru/63148.html (nara ooOpamenus: 08.05.2022). — Pexxum moctyna: st
aBTOPH3HUP. MOJIb30BATENIEH

5.2 DaexTpoHHBIE 00pa3oBaTe/IbHbIE PECYPCHI:
1. http://elibrary.agni-rt.ru
2. http://e.lanbook.com/books

6. CoBpemeHHble NpodeccuoHATbHbIe 0a3bl JAHHBIX W HH(POPMAINMOHHbIE CIPABOYHbIE
CHUCTEMBI:

1. Clarivate Analytics — Web of Science Core Collection
(https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mo
de=GeneralSearch&amp;SID=C2ivzMxspGLNBiQvQWN&amp:preferencesSaved=)

2. American Chemical Society
(https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html)

7. JIuneH3MOHHOE U CBOOOJHO PacNpPOCTpPaHsieMOe NMPOrpaMMHOe olecrieyeHue, B TOM YHUCIe
0Te4eCTBEHHOT0 IPOM3BOJCTBA
mwiardopMa Jutst SJIeKTpoHHOro 00ydyeHus Microsoft Teams, oducusrii maker MS Office
FAR Manager, Isoline GIS

8. TexHM4YecKHUe cpeCTBA M MaTepPHAJIBLHO-TEXHHYECKOe o0ecnedeHue AN CIUTIIHHBI

MynbTumenuitHas ydeOHas ayauToOpus JUIsl INIPOBEACHUS 3aHIATUH JIEKIMOHHOIO THIIA
OCHaIIIeHa CJICAYIOIIUMU TEXHUYECKUMU CpeicTBaMu 00y4yeHHs U 000pyioBaHHEM: yueOHast MeOerb,
J0CKa ayAWTOpHAs, MYJIbTHUMEIUMHOE TPOEKUMOHHOE U aKyCTHYecKoe 000pyJ0BaHMUE,
NIEPCOHAIBHBINA KOMIIBIOTED.

MynbTumennitHas ydyeOHast ayAuTOpus A NPOBEJICHMS 3aHATHUM CEMUHApCKOro TuMa
OCHaIIIeHAa CJIEAYIOIUMHU TEXHUYECKUMU CpeicTBaMU 00y4YeHHs U 000pyioBaHHEM: yueOHast MeOerb,
J0CKa ayAWTOpHAs, MYJIbTUMEIUIHOE TPOEKIMOHHOE M  aKyCTHYecKoe 000pyroBaHHE,
IIEPCOHAJIbHBIN KOMIIBIOTED.

Aynmuropus Ul  CaMOCTOSITETIBHOM paboOThl OCHAIIEHA CIEAYIOIMIMMU TEeXHUYECKUMHU
cpeAcTBaMU 00ydeHHsl U 000pyAoBaHUEM: ydeOHass MeOelnb, TOCKa ayAuTOpHasl, MyIbTUMEAUNHHOE
MPOEKIIMOHHOE U aKyCTHYeCKOe 000pYA0BaHUE, IEPCOHATBHbBIE KOMIIBIOTEPHI.


https://e.lanbook.com/book/115198
https://www.iprbookshop.ru/10108.html
https://www.iprbookshop.ru/63148.html
http://elibrary.agni-rt.ru/
http://e.lanbook.com/books
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&amp;search_mode=GeneralSearch&amp;SID=C2ivzMxspGLnBiQvQWN&amp;preferencesSaved
https://www.acs.org/content/acs/en/pressroom/presspacs/2021.html
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YTBEPXIEHO
3amecTuTeNeM TUpPEKTopa
HNucTutyTa XumMun
bypxanosoii T.M.
PA3PABOTUYUKU

Mownuna JI.H., Hecteposa H.B.

JlucriepcHbIe CUCTEMBI ¥ TIOBEPXHOCTHO-aKTUBHBIC BEIIECTBA B HEPTEIOOBIUC
PaGouas nporpamma
JUTs1 oOy4aroImuxcs 1mo HanpasiaeHuto noarotosku 04.04.01 Xumus
npodute NoAroToBKU: OU3NKO-XUMUYECKUIN aHATTU3 MIPUPOJIHBIX U TEXHUYECKUX
CHUCTEM B MaKpO- U HAHOCOCTOSTHUSAX
¢dbopma oOyueHus ouHas



1. Ilnannpyemblie pe3yabTaThl 0CBOEHUS] JUCHUILINHBI

1.1. KomnereHuuu ody4yawiuerocsi, (opmMupyemMble B pe3yjbTaTe OCBOEHHS JIaHHOI
AUCHUILTHHBI (Modyns): T1K-2

1.2. WHAUKATOPHI [OCTH:KEHHMSI KOMIIETEHL M, COOTHECeHHble C IUIAHHPYEeMbIMH
pe3yJbTaTamMmu 00y4eHMs

3HaHUSA: XUMUYECKOTO M KOMIIOHEHTHOTO COCTaBa He()TH; MOHATHE O HE(PTH KaK TUCTIEpCHOM
CHCTEME; OCHOBHBbIC XHMHUYECKHE DPEareHThbl, IpUMEHseMble B HedTeno0blue, UX Ha3HAYCHHUE,
KJacCU(UKAMI0 M MEXaHU3M [EHCTBUSA; OCHOBHbIE HCTOYHHKHM HH(POPMAIMU IO BOMPOCAM
IPUMEHEHHUs XMMHUYECKUX PEareHTOB B He(Tel00blue, B YaCTHOCTH INATEHTHbIE 0a3bl U HAYy4HO-
UH(POPMALIMOHHBIE PECYPCHI.

YMeHusl: OCYLIECTBIATh MOUCK MATEHTHOM M HayyHOH MH(OpPMAIMU 10 HCCIIECIOBAHUIO
NPUMEHEHHUS TEXHOJIOTUYECKUX JKUJKOCTEH sl yBEIHMYEHHUS HePTeNOOBIYH; TEOPEeTHUECKU
000CHOBATh PELENTYPY TEXHOJOTHUECKUX KHUIKOCTEN U cPOpMyINpOBaTh MOPAJOK U OCOOCHHOCTH
CTaJui UX BHECEHHUS B IIpolecce HepTeq00bun.

HaBpikn: mnpu pabote ¢ HayyHOW, MATEHTHOM JMTEpaTypol; IOMCKa JIaHHBIX O
naboparopusx, HUW, HUIIU crienmanu3upyromuxcsi B 00JaCTH XUMUYECKUX PEareHToB U moadopa
peLenTyp TEXHOJOTHYECKUX >KUIKOCTEH; (OPMYJIHMPOBKH PEKOMEHJALMH IO HCHOJIb30BAHUIO
XUMHUUYECKHUX PEareHTOB.

2. CTpyKTYpa ¥ TPYA0EMKOCTh JUCHUILIMHBI

Tabmuma 1

Bun yae6HO# paboThI Bcero yacos KoJu1-Bo yacosB B

ceMecTpe (aK.4.)

2

Oo6wmasn 3a4. eJl. 2 2
TPYA0EMKOCTH yac 72 72
N3 Hux:
Yacel ayauTopHOii padoThl (Bcero): 22 22
Jlexuun 10 10
[IpakTuueckue 3aHsITHs 12 12
JIaGopaTtopHble / TpakTHYECKUE 3aHATHS 110 0 0
MOJIrpyIam
Yacel BHeayIMTOPHOM PadoThl, BKIIOYast 50 50
KOHCYJIbTALUH, HHYI0 KOHTAKTHYIO padoTy H
CAMOCTOSITEJIBLHYI0 Pa00Ty 00y4aromerocst
Bun npomexxyrouyHoi arrectauuu (3ader, aud. 3auer
3a4eT, HK3aMEH)




3. Conep:xkanue QU CHUNITHHBI

Tabmuna 2
No TemaTuka yueOHBIX BCTpeU Bunasl aynuropHoit Hroro
paboTsI (B ak.4ac.) ayTUTOPHBIX
aK.4acoB IO
TEME
= =
g &
= w
= =
5 |~ 3
o | 22 3
= ¥a) SEl=
g | &8¢
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= S § £ &
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5 B |SE:
= = = B E
1 2 3 4 5 6
Yacos B 2 cemecTpe 10 12 0 22
1 HedTp kak npupoanas nucriepcHast 2 0 0 2
cucreMa
2 Hedrsauble nucnepcHble CUCTEMBI 0 2 0 2
3 [ToBepXHOCTHBIE SIBJICHUS B HEPTIHBIX 2 0 0 2
JIICTIEPCHBIX CHCTEMax
4 [ToBepXHOCTHBIE SIBJICHUS B HEPTIHBIX 0 2 0 2
JIICTIEPCHBIX CHCTEMax
5 [ToBepXHOCTHBIE SIBJICHUS B HEPTIHBIX 0 2 0 2
JIMCTIEPCHBIX CHCTeMaXx (IIPOJOKEHHE)
6 PoJib XMMHUYECKHUX PEareHTOB B 2 0 0 2
npoueccax HepTen00bIYu
7 XUMHYECKHE peareHThl B Herego0nIie 0 2 0 2
8 bypoBble ¥ TaMIIOHA)KHBIE PACTBOPBI 2 0 0 2
9 BypoBble ¥ TaMIIOHa)KHBIE PACTBOPHI 0 2 0 2
10 Xumnueckoe 1 ASP 3aBogHeHUE 2 0 0 2
11 HToroBoe 3aHsaTHE 0 2 0 2
12 KoHcynbTanms nepen 3auetom 0 0 0 0
13 3adeTHOE 3aHITHE 0 0 0 0
Htoro (ak.4acoB) 10 12 0 22

4. Cucrema OleHMBAHMS.

OO6yuaromuecs, He HaOpaBiue 61 Oaa B TEYEHUU CEMECTpa, WM He COTJIACHBIE C OIICHKOM,
MOJTYYEHHOM 1O UTOraM TEKYIIEr0 KOHTPOJISI B CEMECTPE, MPOXOIAT MIPOMEKYTOUHYIO ATTECTAIIUIO B
dbopme 3ayera.

[Ipu mpoBeeHUN MPOMENKYTOUHOM aTTeCTallMN Pe3yJbTaThl, MOJTYYEHHbIE 00yJaromuMcs B
ceMecTpe, MepeBoasATcsS B (opMar TPagUIIMOHHOW OIIEHKH B COOTBETCTBHH CO IIKAJION IMepeBoja
0aJIoB:

— ot 0 10 60 0a/mI0B — «HE 3aUTECHOY;

—ot 61 go 100 6aIoB — «3aUTEHOY.

5. YuedHo-MeToqMYecKOe H MH(OPMAIIMOHHOE 00ecneyeHue JUCIHIIIMHBI
5.1 JIuteparypa:

1. Mamnxaii, Bnanumup Hukonaesuu. Hedrsiable nucnepcHble cuctemsl : Y4eOHOe mocodue
/  HanuoHanbHBIM wucchaenoBaTeNnbckuii TOMCKHMI TMONMUTEXHUYECKUNW YHUBEpCUTET. ToMCK



HanmnonanwsHbli ncciienoBarenbCckuii ToMCKuii moauTexuuueckuid yausepcurer, 2016. 148 c¢. URL:
http://znanium.com/catalog/document?id=344729 (nata oopamenus: 08.08.2022).

2. Eroposa, E. B. [ToBepxHOCTHBIE SIBJICHUS M JUCTIEPCHBIC CUCTEMBI : yueOHoe rmocobue / E.
B. Eropoga, 1O. B. [Tonenos. — MBanoso : UT'XTY, 2008. — 84 ¢. — ISBN 978-5-9616-0264-7. —
Texkcr : onektpoHueld //  Jlamb : 9nekTpoHHO-OMOnMoreuHas cucrtema. — URL:
https://e.lanbook.com/book/4500 (nara obparenus: 08.08.2022).

3. Terensmun, B. B. Hedrerazosoe nemno: monHsiii kypc : yued. mocooue/ B. B. Terenpmun,
B. A. A3eB. - Jonronpyausiii: Maremnekt, 2009. - 800 c.

4. Bomnkos, B. A. Komnougnas xumus. [loBepXxHOCTHBIE SIBICHHS U TUCIEPCHBIE CUCTEMBbI
[DnexTponnslii pecype] / Bonko B. A. 2-e usn., ucnp. Cankr-IlerepOypr : JIans, 2021. 672 ¢. URL:
https://e.lanbook.com/book/168830 (nara obparenus: 08.08.2022).

5.2 JiekTpoHHbIE 00pa3oBaTeIbHbIE PECypPChI:
BMK TromI'V: URL: https://lib.utmn.ru/ru
eLIBRARY — Hayunas snexrponnas oubimoreka URL: http:// www.elibrary.ru/
baza oubnunorpaduueckux nanupix URL:: http:// www.scopus.com/
6. CoBpeMeHHbIe mNpodeccHOHATbHBbIE 0a3bl JAHHBIX U HHGOPMALMOHHbIE CIPABOYHbIE
CHCTEMBI:
1. American Chemical Society https://www.acs.org/content/acs/en.html
2. Royal Society of Chemistry https://pubs.rsc.org/
3. XKypuanst uznatenapctsa Wiley https://onlinelibrary.wiley.com
4. HanumoHanpHas 3JieKTpoHHas oubimoreka https://rusneb.ru/
5. MexBy30BcKas 3ekTpoHHas oubmuoteka (MOB) https://icdlib.nspu.ru/

7. JINIEH3NOHHOE H CBOGOIHO PacHpoCcTpaHsieMoe MPOrpaMMHoOe ofecriedeHne, B TOM YHCIe
0TEe4YeCTBEHHOr0 MPOU3BOACTBA

MS Office, mnatdopma miist snektporHoro ooydenust Microsoft Teams.

FAR Manager.

Isoline GIS.

8. TexHn4yecKue cpeacTBA U MaTepHAJIbLHO-TeXHHYeCKoe o0ecniedeHue JUCIUTIIMHbI

MyneTumMenuitHass ydeOHast ayAuTOpus [UIsl MPOBENEHUS 3aHATUN JIEKIMOHHOIO THIMa
OCHAIIIeHa CIIeAYIOIMMU TEXHUYECKUMU CPEJICTBAaMU 00yUeHHs M 000py0BaHHEM: yueOHas MeOelb,
JI0OcKa  ayJUTOpHasl, MYJIbTUMEIUHHOE TPOEKIIMOHHOE M  aKyCTH4YecKkoe 000pyJOoBaHHUE,
NIEPCOHAJIBHBIN KOMITBIOTED.

MyneTumMenuiitHass ydeOHasi ayIuTopus JUlsl NMPOBEAEHHUS 3aHSATHH CEMHUHApCKOro THIA
OCHAIIIeHAa CIIeAYIONIMMU TEXHUYECKUMU CPeJICTBAMU 00yUueHHs 1 000pyi0BaHHEM: yueOHas MeOelb,
JIoOcKa ayJUTOpHasl, MYJIbTUMEIUHHOE TMPOEKIMOHHOE M aKyCTU4YecKoe 000pyJoBaHUE,
NIEPCOHAJIBHBIN KOMIIBIOTED.

Aynuropuss Il CaMOCTOSITENIbHOM palOThl OCHAIEHA CIEAYIOIUMU TEXHUYECKUMHU
cpeAcTBaMu O0y4eHHUs: 1 000pyJOoBaHUEM: yueOHas MeOellb, 10cKa ayJUTOpHas, MyJIbTUMeIUITHOe
MIPOEKIIMOHHOE U aKyCTUYECKOE 000pYy/I0BaHHE, IEPCOHAIBHBIE KOMITBIOTEPHI.


https://e.lanbook.com/book/168830
https://lib.utmn.ru/ru
http://elibrary.ru/
http://scopus.com/
https://www.acs.org/content/acs/en.html
https://pubs.rsc.org/
https://onlinelibrary.wiley.com/
https://rusneb.ru/
https://icdlib.nspu.ru/

®I'AOY BO «TIOMEHCKHI TOCYIapCTBEHHBIN YHUBEPCUTET»

YTBEPX/IEHO
3amMecTUTeNeM AUpPEKTOpa
WNHcTuTyTa XMMHH
bypxanosoit T.M.
PA3PABOTUYMK
XputoxuH H.A.

MeTO)II)I MaTeMaTI/I'-IeCKOI\/’I CTaTUCTUKHN B XUMHUHN
Paboyas mporpamma
JuTst oOyJaromuxcst 1mo HarnpasiaeHuto nmoArotosku 04.04.01 Xumus
poGUIH MOArOTOBKH: DU3NKO-XUMUYECKUNM aHAJIU3 MPUPOIHBIX U TEXHUYECKUX CHCTEM B MaKpO-
Y HAHOCOCTOSTHUSIX, XUMHS HEPTH U IKOJIOTHIECKast 0€30MaCHOCTh
dbopma oOyueHuss ouHas



1. HnaﬂnpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIIIMHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUILINHBI (Modyna): TIK-1

1.2. WHauKaTopbl [JAOCTH:KEHHS KOMIETeHUMii, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yjabTatamMu 00y4eHus

3HaHuA: OOIUX MPUHIMIIOB U TEOPETUYCCKUX OCHOB CTATHCTUYECKOTO aHanm3a W 00paboTku
KOJIMYECTBEHHBIX PE3YyJIbTaTOB IKCIIEPUMEHTA.

YMenusi: 00padaThIBaTh KOJMYECTBEHHBIE PE3YJIbTAThI IKCIIEPUMEHTA.

HaBpIku: npakTudeckoil pabOTBHl CO CTATUCTHYECKHMMH TaOJIHIIAMU, HAYYHOW M CHPAaBOYHOU
JUTEPATypoOil M0 MaTEMaTUYECKON CTaTUCTUKE M CMEXHBIM HaIlPaBJICHUSM.

2. CTpyKTYpa ¥ TPYA0€MKOCTb JUCHUNIHHBI

Tabmuma 1
Bun yuebHoit paboThl Bcero yacos Kos1-Bo yacos B
cemecTpe (aK.4.)
3
Oobmas 3a4. efl. 3 3
TPYA0EMKOCTh qac 108 108
N3 Hux:
Yacel ayniuTOpPHOIi padoThl (BCero): 28 28
Jlexmun 14 14
[TpakTrueckue 3aHATHS 14 14
JlaGopaTopubie / mpakThueckue 3aHATHS 10 | O 0
MOATpYyHIam
Yacel BHeAyIUTOPHO# pPadoThl, BKJIOYasK 80 80
KOHCYJIbTALMHU, HHYI0 KOHTAKTHYI0 padoTy H
CaAMOCTOSITEJIbHYIO PadoTy 00y4aonerocst
Bux npomexyrounoi arrecranuu (3a4et, aud. 3ayer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
) L 5
5. 2 E
= EEl 2522
S |25 SEEFS
2 |E8 S E8E
1 2 3 4 5 6
Yacos B 3 cemecTpe 14 14 0 28
Mertoapl MaTEMAaTHYECKOM CTaTUCTUKKN B | 14 14 0 28
XUMHH
1 CrnyyaiiHble BEJTMUHHBI 2 0 0 2
2 CrnyyaiiHble BEJTMYHHBI 0 2 0 2
3 CraTucTyeckue KpuTepuu 2 0 0 2
4 Hckimoduenne npoMaxos 0 2 0 2
S) [IpoBepka cTaTUCTUYECKUX THIIOTE3 2 0 0 2
6 [IpoBepka CTaTUCTUYECKUX TUIIOTE3 0 2 0 2
7 [TpubmxeHHbIC YMCIIa U BBIYUCIICHUS 2 0 0 2
8 [TpubmmxeHHbIC YMCIIa U BHIYUCIICHUS 0 2 0 2
9 O6paboTKa pe3ynbTaTOB 2 0 0 2
10 O6paboTKka pe3ynbTaTOB 0 2 0 2
11 Perpeccuonnslii ananus 2 0 0 2
12 Perpeccuonnslii ananus 0 2 0 2
13 Koppensiiimonnsiii aHanms 2 0 0 2
14 Koppensiimonnpiii ananms 0 2 0 2
15 KoncynbTamus nepea 3a4eTom 0 0 0 0
16 3auer 0 0 0 0
Hroro (ak.4acoB) 14 14 0 28

4. CucreMa oLleHUBAHMUS.
OOyuaromuecs, He HabpaBmme 61 Oanna B TeYeHHUE CEMECTpa, WJIM HE COTJIACHBIE C OLIEHKOW,
MIOJIy4YE€HHOM 110 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTpPE, MPOXO AT MPOMEKYTOUHYIO aTTECTALIUIO B
dbopme 3ayeTa.
[Ipn mnpoBeneHHH NPOMEKYTOYHOM aTTecTallMl pe3yibTaThl, MOJy4YeHHbIE OOy4aromuMcs B
ceMecTpe, MepeBoasiTcs B (popmar TpaAUIIMOHHOW OLIEHKH B COOTBETCTBHM CO IIKANON MepeBoja
0aJlIoB:

— o1 0 10 60 0amI0B — «HE 3aUTECHOY;

—ot1 61 1o 100 0a/IoB — «3aYTEHO.

5. YueGHo-MeTOIMYecKoe U HHPOpMaMOHHOe o0ecniedeHUe JMCIUIIIMHbI
5.1 JInteparypa:
1. CunnseB Huxonait VMBanoBuu. Teopus IUIaHMpPOBAaHUS SKCIEPUMEHTa W aHAIN3

CTaTHUCTUYECKUX JIAHHBIX: yueOHOe mocobue mist maructpoB / Cuanses. H. M. Mocksa: FOpaiit, 2012.
399 c.; 21 cm. (Maructp). ISBN 978-5-9916-1878-6 (B mep.): 381.48 p.



2. Xputoxud  Huxonait  AnekcanapoBud.  MaremMaTudeckoe — IUIaHMpPOBAHHE
OKCIIEPUMEHTA: y4eOHO-METOIUYECKUH KOMIUIEKC: METOJMYECKHE YKa3aHui JUIs CTYICHTOB
Hanpasienus "Xumusa" / H. A. Xpuroxun; TroMm. roc. yH-T, XuM. ¢ax. Tromens: U3a-Bo TroMm. roc.
yH-Ta, b.r. Y. 2: O6paboTka 3KcriepuMeHTAIbHBIX pe3yiabTatoB. 2011. 35 ¢. ; 20 cm. : 17.90 p.

3. Mromnep II., Hoitman II., IlItopm P. Tabmumpl mo MaTteMaTrnyeckoil cTaTucTHke. /
Mrosnep I1., Hoiiman I1., Hltopm P. Tlep. ¢ Hem. — M: ®dunancel u cratuctuka, 1982. — 278 c.
4. Xpuroxun Hukomaii Anekcanapoud. PerpeccrmonHblii aHanmm3 B 00paboTke

pe3ynbraToB MHOTO(akTopHOTro skcriepumenta / H. A. Xputoxun, I'. M. Moxaes, A. A. Bonotos //
MaremaTrueckoe 1 nH(GOPMAIIMOHHOE MOJienpoBanue: [cOopuuk crareit]. Tromens, 1997. C. 180-
185.

o. [TymkapeB Anekcanap HukomaeBuu. I[lmanupoBanue skcriepuMeHTa W 00paboTKa
SKCIEPUMEHTAJbHBIX JAHHBIX: Y4€OHO-METOJMYecCKOoe MocoOue s CTYACHTOB HallpaBJeHUS
"Matemaruueckoe ~ oOecrieyeHHME W aAMUHUCTPUPOBAHHE  HMHPOPMAIIMOHHBIX  CHCTEM»:
(IMaaKTHYeCKHUe MaTepHalIbl JUII caMOCTosTeNbHOM padoTel) / A. H. ITymkapes; Trom. roc. yH-T, UH-
T Mart. ¥ KomI. Hayk, Kad. mporp. obecnieuenus. Tromenb: M3a-Bo Trom. roc. yH-ta, 2016. 76 c.; 20
cM. (B msT. iep.): 68.96 p.

5.2 DJIeKTpoHHBIE 00pa30BaTeIbHbIE PECYPCHI:

1. Bepmmaua B. W. [lnanupoBanme u maTematuyeckas oOpaboTka pe3yabTaToOB
XUMHYECKOTO dKCIIepuMeHTa: yueoHoe mocooue / B. 1. Bepmunaun, H. B. Ilepues. — 4-e u3., crep.
— Cankr-IlerepOypr: Jlansp, 2019. — 236 ¢. — ISBN 978-5-8114-4120-4.— TekcT: 1eKTPOHHBIH//
Jlanw: snmexkTpoHHO-OMONMMoTeuHnas cuctema. — URL: https://e.lanbook.com/book/115525 (mata
obpamienus: 19.08.2022). — Peskum g0CTyma: s aBTOPH3. MOJIb30BaTENIEH.

2. CmarynoBa A. H. MareMaTnueckoe IJIaHUPOBAHKE SKCIIEPUMEHTA B METOUYSCKUX
HCCIE0OBAaHUAX aHATMTHYECKON XuMun: yaeOHoe mocobue / A. H. Cmarynoga, I'. B. Ilamkosa, JI.
N. bempix. — 3-¢ uzn., crep. — Cankr-IletepOypr: Jlans, 2018. — 120 ¢. — ISBN 978-5-8114-
2540-2. — Texkct: oanekTpoHHbI// JlaHb: 3nekTpoHHO-OMONMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/98248 (mata obparenus: 19.08.2022). — Pexkum gocTyma: [jis aBTOPHU3.
M0JIb30BATEIEH.

6. CoBpemeHHble NpodeccHoHAIbHbIe 0a3bl JaHHBIX W HHG(POPMANMOHHBIE CIPABOYHbIE
CUCTEMBbI:
DNeKTpOHHBIC OUOITHMOTEKH:
http://biblioclub.ru
http://elibrary.agni-rt.ru
MEXBY30BCKAS DJIEKTPOHHASI BUBJIMOTEKA (M9B) https://icdlib.nspu.ru/
HALIMOHAJIbHAS DJIEKTPOHHA S BUBJIMOTEKAhttps://rusneb.ru/

7. JIMeH3nOHHOEe W CBOGOIHO PacHmpoCTpaHsieMoe MPOrpaMMHoe oGecreyeHne, B TOM YHCIe
0TE€YECTBEHHOT0 MPOU3BOACTBA
MS Office, miatdopma st snexTponHoro ooyuenus Microsoft Teams.

8. TexHM4YecKue CpeCTBA M MaTepHAJIbLHO-TEXHHYeCKoe o0ecniedeHue JMCIUTIIMHbI

MynbTuMenuiiHas ydeOHas ayauTopus s TNPOBEACHMS 3aHATHHA JIEKLIMOHHOTO THIIA
OCHaIIIeHa CJIEAYIOIUMHU TEXHUYECKUMU CpeicTBaMu 00y4yeHHs U 000pyioBaHHEM: yueOHast MeOerb,
J0CKa ayAWTOpHAs, MYJIbTHUMEIUIHOE TPOEKIMOHHOE U aKyCTHYecKoe 000pyJ0oBaHMUE,
MEePCOHAIIBHBIN KOMITBIOTED.

MynbTumenuiiHas ydeOHast ayAuTopus JUIs TIPOBEAEHUS 3aHATUH CEeMMHApCKOTO THIIA
OCHAIIIeHa CJIEAYIOIUMHU TEXHUYECKUMU CpeicTBaMu 00y4deHHs 1 000pyioBaHHEM: yueOHast MeOerb,
J0CKa ayAWTOpHAs, MYJIbTUMEIUIHOE TPOEKIMOHHOE M  aKyCTHYecKoe o00opynoBaHHE,
IIEPCOHAJIbHBIN KOMIIBIOTED.


http://biblioclub.ru/
http://elibrary.agni-rt.ru/
https://icdlib.nspu.ru/
https://rusneb.ru/

Aynutopus s CaMOCTOSITEIBHOW pabOThl OCHAIEHA CICAYIOIIUMH TEXHUYCCKHUMHU
cpeacTBaMHu 00ydeHHsI U 000pyAoBaHUEM: ydeOHass MeOelnb, TOCKa ayAuTOpHasl, MyITbTUMEAUHHOE
MPOEKIIUOHHOE U aKyCTUYECKOE 000PYyI0BaHKE, IEPCOHAIBHBIE KOMITBIOTEPHI.



®Ir'AOY BO «TFOMEHCKHM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO
3amecTuTeNneM AUPEKTopa
WNHucTnuTyTa XuMnn
bypxanosoit T.M.
PA3PABOTYHUK
Xputoxu H.A.

[InaHupoBaHue SKCIEPUMEHTA
Paboyas mporpamma
JuTst oOyJarommxcs 1Mo HarnpasiaeHuto nmoArotosku 04.04.01 Xumus
npoduii NoAroToBKU: OUNKO-XUMUYECKHI aHATN3 TPUPOIHBIX U TEXHUUYECKUX CUCTEM B MaKpoO-
Y HAaHOCOCTOSIHUSAX, XUMHUSI He()TH U 3KOJIOrH4ecKasi 0e30MacHOCTh
dbopma oOyueHuss ouHas



1. H.]IaHl/IpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIIIMHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUILINHBI (Modyna): TIK-1

1.2. WHauKaTOpbl JAOCTUKEHHS KOMIIETEHIMi, COOTHECEHHbIE ¢ TUIAHUPYEMbIMH
pe3yjabTatamMu 00y4eHus

3HaHMA 00LIMX MPUHLIUIIOB MAaTEMAaTUYECKOTO TUIAHUPOBAHUS IKCIIEPUMEHTA, METOJIOB €r0
IIpOBeJIeHUs, 00pabOTKH pe3yabTaTOB 3KCIEPUMEHTA, a TAKKE MAaTEMAaTUYECKOTO MOAETUPOBAHUS;

YMeHus BEIOUpATh CII0cO0 MaTEMaTUYECKOTO TUTAHUPOBAHMSI SKCTIEPUMEHTA, PeIIaTh 3aJa9u
ONTUMM3ALMH U MOJICIIUPOBAHUS, OLICHUBATH BO3MOXHOCTD, IMapaMeTphl U (aKTOPbI ONTUMHU3ALINH,
[I0JIb30BATHCSI HAYYHOM M CIIPABOYHOM JIMTEPaTypoll MO MAaTeMaTU4eCKOM CTATHUCTHKE,
MaT€MAaTHYE€CKOMY IUIAHUPOBAHUIO JKCIIEPUMEHTA, AHAIWTHYECKOMY OIMCAaHUIO JIMHUA H
MOBEpXHOCTEN (ha30BbIX MPEBPALICHUH U CMEXHBIM HAIIPABJICHUSIM;

HaBbIKM  NpPakTHMYECKOM  pealnu3alld  ONTHUMHU3ALMOHHBIX  IUKIOB, IPUMEHEHUS
MaTeMaTHYeCKOro IUIAHUPOBAHMSI SKCIEPUMEHTAa B IMpakTHKE (U3MKO-XMMHYECKOIO aHalIn3a,
00pabOTKN KOJTMYECTBEHHBIX SKCTIEPUMEHTAIIbHBIX PE3YIIbTATOB.

2. CTpyKTYypa 4 TPYA0EMKOCTb JUCHMILIHHbI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos1-Bo yacos B
ceMecTpe (aK.4.)
3
Oowmas 3a4. efl. 3 3
TPY10eMKOCTh yac 108 108
N3 Hux:
Yacbl ay1uToOpHOI padoThl (BCEro): 28 28
Jlexkimn 14 14
[TpakTrueckue 3aHATHS 14 14
JlaGopaTopuble / mpakThueckue 3aHATHSA 10 | O 0
MOArpyNnam
Yacepl BHEAyIUTOPHOH PadoThl, BKJIOYAsK 80 80
KOHCYJIbTALUMHU, HHYI0 KOHTAKTHYI0 padoTy H
CAMOCTOSITEJILHYIO padoTy 00y4aromerocst
Bun npomexxyrouHoi arrectauuu (3ader, aud. 3auer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka y4eOHBIX BCTpeU Bunp! aynuropHoit Hroro
paboTHI (B ak.yac.) ayJIUTOPHBIX
aK.4acoB TI0
TeMe
=
= 2
£ &
= ®
= =
<) ~ g =
1 S o3
= %) = =
i = 2 g
5} 25 5
< < = T g
= < SR
= = Q= o
= = Q 2 g
1% oo} O <
() o S &0
= = B =B
1 2 3 4 5 6
Yacos B 3 cemecTpe 14 14 0 28
[1nanupoBaHue SKCiepuMeHTa 14 14 0 28
1 OcHOBHBIC TIOHATHS B MaTeMaTHIeCKOM | 2 0 0 2
TUTAHUPOBAHUM IKCIIEPUMEHTA
2 OcHoBHBIE TIOHATHS B MaTeMaTHdeckom | 0 2 0 2
TUTAHUPOBAHUH IKCIIEPUMEHTA
3 DKCIEPUMEHTATBHBIC OTPEUTHOCTH 2 0 0 2
4 DKCIEePUMEHTAIBHBIC MOTPEITHOCTH 0 2 0 2
5 Perpeccuonnsrii ananus 2 0 0 2
6 Perpeccuonnslii ananus 0 2 0 2
7 TTocnenoBarensHass CUMILIEKCHAS 2 0 0 2
ONTUMM3ALIHS
8 ITocnenoBarenpHass CUMILUIEKCHAS 0 2 0 2
ONTUMM3ALIHS
9 OpToroHanbHbIC JATUHCKHE 2 0 0 2
MPSIMOYTOJIbHUKHU
10 OpToroHanbHbIC JATUHCKHE 0 2 0 2
MPSIMOYTOJIbHUKHU
11 Cumruiekc-penieryaTble 1 CUMILIEKC- 2 0 0 2
neHtpouanbie mianel Lledde
12 Cumiuiekc-penieryaTble U CUMILIEKC- 0 2 0 2
neHtpouanbie mianel Lledde
13 AHaJTUTHYECKOE OTIMCAHUE U TIOCTPOCHHUE | 2 0 0 2
MoBEpXHOCTEN (Ha30BbIX MPEBPALCHUIA
14 AnanmutHueckoe onucanue u nocrpoenue | 0 2 0 2
MOBEpXHOCTEN (ha30BbIX MPEBPAICHUIA
15 KoncynbTamus nepes 3aueTtom 0 0 0 0
16 3auer 0 0 0 0
Htoro (ak.4acoB) 14 14 0 28




4. CucreMa olleHUBaHMUSL.
OOyuaromuecsi, He HaOpaBmme 61 Oanna B TeUYeHHWE CEMECTpa, WJIM HE COTJIACHBIE C OIICHKOM,
MOJIyYCHHOH 110 UTOraM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXO ST MPOMEKYTOUHYIO aTTECTAIMIO B
dbopme 3auera.
[Ipu mnpoBeACHUH MPOMEKYTOUHOM AaTTECTAIMM PE3YJbTAaThl, IOJYYCHHbIC OOYJarOIUMCS B
ceMmecTpe, mepeBoasTcs B (GopMaT TPAJAUIIMOHHON OLIEHKH B COOTBETCTBHH CO IIKAJIOH MEpeBOja
0aJLIoB:

— o1 0 10 60 0a/I0B — «HE 3aUTEHOY;

—ot1 61 1o 100 6a/IoB — «3a4TCHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00ecnevyeHue TUCIHUIIUHBI
5.1 JIuteparypa:
1. CunnseB Hukomaii MBanoBuu. Teopus niuaHHMpoBaHHUS SKCIIEpUMEHTa U aHAIIN3

CTAaTUCTUYECKUX JAHHBIX: yueOHoe mocooue it maructpoB / Cuansie. H. Y. Mockaa: FOpaiit, 2012.
399 c.; 21 cm. (Maructp). ISBN 978-5-9916-1878-6 (B miep.): 381.48 p.

2. Caytun C. H. IlnanupoBanue 3KCriepuMeHTa B XUMHUH U XUMUYecKoi TexHosorun/ C.
H. Cayrusn. - Jlenunrpaa: Xumus, 1975. - 48 c.
3. Xputoxua H. A. MaremaTtndyeckoe IUIAaHUPOBAHUE DKCIEPUMEHTA: Y4eOHO-

METOIMYCCKUN KOMITJIEKC: METOJMYECKUE YKa3aHUS JUIsl CTYICHTOB XuMHU4ueckoro ¢akymnprera / H.
A. Xpuroxus; Tiom. roc. yH-T, XuM. ¢ak. - Tromens: Uzn-Bo Tiom['Y.Y. 1: ®dakropHbie
skcniepuMenTsl. - 2010. — 41 c.

4, Xputroxun  Hukomait  AnekcanapoBud.  MaremaTHyecKoe  IUIAaHHUPOBAHUE
IKCIIEPUMEHTA: y4eOHO-METOJMYECKH KOMIUIEKC: METOJMYECKHE YKa3aHus I CTYACHTOB
HanpapieHus "Xumus" / H. A. Xpuroxun; Trom. roc. ya-T, XuMm. dak. Tromens: U3a-Bo Trom. roc.
yH-Ta, b.r. U. 2: O6paboTKa dKCIIepuMEeHTAIBHBIX pe3ynbTaToB. 2011. 35 ¢. ;20 cm. : 17.90 p.

5. [TymkapeB Anekcannp HukomaeBud. IlmaHmpoBaHHME SKCIIepHMEHTa B 00paboTKa
AKCMEPUMEHTAJIbHBIX JAHHBIX: Y4eOHO-METOJMYECKOe MocoOue s CTYACHTOB HallpaBJCHUS
"MaremaTtnueckoe  OOCCIICYeHHE U  aAMUHHCTPHPOBaHHWE  HMH(MOPMAIMOHHBIX  CHCTEM):
(MMmaKkTHYeCcKre MaTepuasl Uik caMoCTosITeNbHOM padoThl) / A. H. ITymkapes; Trom. roc. yu-t1, Un-
T MaT. ¥ KomIl. Hayk, Kad. nmporp. obecnieuenus. Tromensb: U3n-Bo Trom. roc. yH-Ta, 2016. 76 c.; 20
cM. (B msT. TIep.): 68.96 p.

5.2 JJeKTpOHHBIE 00pa3oBaTebHbIE PeCypPChl.

1. Bepmmana B. W. IlnanupoBanme u Martemarhdeckass oOpaOOTKa pe3ylbTaToB
XUMHUYECKOTO dKCIIepuMeHTa: yueoHoe nmocooue / B. 1. Bepmunun, H. B. Ilepues. — 4-e u3 ., crep.
— Camnkr-IlerepOypr: Jlanb, 2019. — 236 ¢. — ISBN 978-5-8114-4120-4.— TekcT: 2aeKTPOHHBIN//
Jlanb: snekTpoHHO-OMONMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/115525 (marta
obpamienus: 18.08.2022). — PesxkuM m0CTyma: s aBTOPH3. MOJb30BaATENICH.

2. CmarynoBa A. H. MaTtemaruueckoe MmjaaHUpOBaHHE SKCIIEPUMEHTA B METOAUYECKUX
HCCIIE0OBaHUAX aHATUTHYCCKON XuMuM: yueOHoe mocooue / A. H. Cmarynosa, I'. B. ITamkosa, JI.
. benbix. — 3-e u3x., crep. — Cankr-IlerepOypr: Jlanp, 2018. — 120 ¢. — ISBN 978-5-8114-
2540-2.— Tekcr: osnexktpoHHbI// JlaHb: d3JeKTpoHHO-OMOMMoOTeuHass cuctema. — URL:
https://e.lanbook.com/book/98248 (nara oopamienus: 18.08.2022). — Pexxum gocTymna: st aBTOPH3.
10JIb30BaTEIEH.

3. Mypeiruna JI. M. MeToabl oNTUMHU3AIMU XUMUYECKOTO SKCIIEPHUMEHTa: y4eOHOe
nocobue / JI. U. Ilypeiruna, 3. II. Cypooii. — KemepoBo: KemI'V, [6. r.]. — Yactp 2:
PerpeccroHHBIN aHAIN3 M CTAaTUCTUYECKOE MJIaHUpOoBaHue Kkcnepumenta — 2011, — 66 c. — ISBN
978-5-8353-1171-2. — Tekcrt: 31eKTpoHHbIH // JlaHb: anekTpoHHO-01OMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/30120 (nata obparienus: 18.08.2022). — Pexxum goctyna: 1jisi aBTOPHU3.
M10JIb30BaTEIIEH.



6. CoBpeMeHnHbIe MpodeccHOHATBHBIE 0a3bI JAHHBIX H HHPOPMALMOHHBIE CIIPABOYHBIE
CHCTEMBbI:

DNEeKTPOHHBIC OMOTUOTEKH:

http://biblioclub.ru

http://elibrary.agni-rt.ru

MEXBY30BCKAS DJIEKTPOHHASI BUBJIMOTEKA (M3B) https://icdlib.nspu.ru/

HAIIMOHAJIBHAS DJIEKTPOHHASI BUBJIMOTEKAhttps://rusneb.ru/

7. JInueH3MOHHOE M CBOOOJHO pacIpocTpaHseMoe NPOorpaMMHoe ofecredyeHne, B TOM
YHCJIe 0Te4eCTBEHHOI 0 IPOU3BOACTBA

MS Office, mnardopma st snekrponHoro o0y4denus: Microsoft Teams.

[Iporpamma perpeccnonnoro ananusa Jlunus I'.M. Moxaesa.

8. Texnnueckue cpeacTBa U MaTePHAJIHLHO-TEXHHYECKOE o0ecnedeHre THCIUTIIMHbI

MynbTumenniiHas ydeOHas ayquTOpHs ISl TPOBEACHWS 3aHSATUN JIEKIIMOHHOTO THIIA
OCHAIIIEHA CJIEYIOLUUMHU TEXHUYECKUMU CPeICTBaMU 00y4eHUs 1 000pyI0BaHNEM: yueOHast MeOerb,
J0CKa ayAWTOpHAs, MYJIbTHMEIUIHOE TIPOCKIMOHHOE W aKyCTHYECKoe 000pyIoBaHHE,
MIEPCOHAIBHBIA KOMITBIOTED.

MynbTumenniiHas ydeOHasi ayAuTOpusl ISl TPOBENCHHS 3aHATHH CEMHUHApCKOTO THIIA
OCHAII[EHA CJIEYIOLUTUMHU TEXHUYECKUMU CpeICTBaMU 00y4eHUs U 000pyI0BaHHEeM: yueOHast MeOerb,
JIOCKa ayAWTOpHAs, MYJbTUMEIUIHOE TIPOCKIMOHHOE H  aKyCTHYeCKOoe 000pyIOBaHHE,
MIEPCOHANBHBIA KOMITBIOTED.

Aymutopuss UIS  CaMOCTOSITETIbHOM pabOThl OCHAIIEHA CICAYIOIIMMH TEXHUYECKUMHU
cpencTBaMu oOydeHUs U 000pyI0BaHHEM: yaeOHas MeOesb, T0CKa ayAuTOpHAs, MYJbTUMEIUNHOE
MIPOEKIMOHHOE U aKyCTHYeCKOe 000pYyA0BaHUE, IEPCOHATIBHBIE KOMIIBIOTEPHI.


http://biblioclub.ru/
http://elibrary.agni-rt.ru/
https://icdlib.nspu.ru/
https://rusneb.ru/

®Ir'AOY BO «TFOMEHCKUM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO

3amMecTUTeNeM AUpPEKTOpa
WNHucTuTyTa XuMnu

bypxanosoi T.M.
PA3PABOTYUKHA

PasymkoBa N.A., Azapanun H.O.

Pentrenodas3oBsiii aHaM3 HEPTIHBIX KOJUIEKTOPOB
Paboyas mporpamma
JUTst 0OyJaroImuxcs 1Mo HanpasiieHuto moarotoBku 04.04.01 Xumust
po@uiib NOAroTOBKU: OUZNKO-XUMUYECKUI aHATIN3 TPUPOIHBIX U TEXHUYECKUX
CUCTEM B MaKpO- U HAHOCOCTOSIHUSIX
dbopma oOyueHuss ouHas



1. HﬂaanyeMble pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. Komnerenuuu oOydamomerocsi, (opmupyembie B pe3y/jbTarTe OCBOCHHSI [TAHHOM
AUCHUIUINHBI (Mooyna): TIK-1

1.2. WHauKaTopbl [JAOCTH:KEHHS KOMIETeHUMii, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yjabTatamMu 00y4eHus

3HaHus 001acTH TPUMEHEHUS PEHTTCHOBCKOW MUQpakiuu U e€ (PU3MUECKUl CMBICT;
YCTpOIICTBA PEHTIEHOBCKOTO AU(PPAKTOMETPA; OCHOB KPHUCTAJUIOXMMHUH, MUHEPAIbHOIO COCTaBa
HEPTSIHBIX KOJJICKTOPOB;

YMeHHs1 TPOU3BOIUTH IPOOONOATOTOBKY JJIsi ONPENETICHHUS] MUHEPAIBHOTO U TJIMHUCTOTO
COCTaBa, MPOU3BOJAUTH IMEPBUYHYIO OO0pabOTKY audpakTorpaMM MHOTOKOMIIOHEHTHBIX CHCTEM;
paboTtath ¢ 0a3aMu JaHHBIX;

Hapbiky ananu3a qu@pakTorpaMM; Ka4eCTBEHHOTO U KOJTMYECTBEHHOTO aHAJIN3a TTIMHUCTBIX
MUHEpAJIOB, pabOThI B TPOrPAMMHBIX KOMIUIEKCAX JJsl pacIu(pOBKH PEHTT€HOTpPaMM.

2. CTpyKTYpa U TPYA0EMKOCTb JUCHMILIHHbBI

Tabmuma 1
Bun yue6Hoit paboTbl Bcero yacos Kos1-Bo yacos B
ceMmecTpe (aK.4.)
3
Oowmas 3a4. efl. 3 3
TPY10eMKOCTh yac 108 108
N3 Hux:
Yacbl ay1uToOpHOI padoThl (BCEro): 32 32
Jlexkun 0 0
[TpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / TIpaKTUYECKHE 3aHATHSA 110 | 32 32
MOArpyNnam
Yacepl BHeAyIUTOPHON PadoThl, BKJIOYasK 76 76
KOHCYJIbTALUMHU, HHYI0 KOHTAKTHYI0 padoTy H
CaMOCTOSITEJIbHYIO PadoTy 00y4aronerocs
Bux npomexyrounoi arrecranuu (3a4et, aud. 3ayer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboThl (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
=
= <
£ &
= =
= =
<) ~ g =
1 S o3
= %) = =
N1 jas) Z B
) 25 5
=N = T g
= = S = =¢
= = Q= o
= ~ S ¥ =
1% oo} O <
() o S &0
= = B EE
1 2 3 4 5 6
Yacos B 3 cemecTpe 0 0 32 32
PentrenodasoBblii aHanu3 HeYTAHBIX 0 0 32 32
KOJUIEKTOPOB
1 [Tonyuenue peHTreHorpaMm 0 0 4 4
MTOPOIIKOBBIX IMOPOJ HE(PTSIHBIX
KOJUIEKTOPOB
2 [Tonydyenue peHTreHorpamMm rauHucTeix | 0 0 4 4
opoJ He(TAHBIX KOJJIEKTOPOB
3 KadectBeHHBIN peHTreHO(Da30BhIN 0 0 4 4
aHaJIN3 MUHEPAJIbHBIX MOPOJ HE(TIHBIX
KOJUIEKTOPOB
4 KadectBeHHBIN peHTreHO(Da30BhIN 0 0 4 4
aHaJIW3 TIIMHUCTBIX TOPOJ1 HEPTIHBIX
KOJUIEKTOPOB.
5 [TonykomuyecTBEHHBIN 0 0 4 4
peHTreno¢a3oBblil aHaIN3 TOPOT
He(TAHBIX KOJIEKTOPOB
6 KonnuecTBeHHbIN peHTreHO(a30BbIN 0 0 4 4
aHaJIU3 MOPOJ HEPTSIHBIX KOJUIEKTOPOB.
7 KonnuecTBeHHBIN peHTreH0(a30BbIN 0 0 4 4
aHaJIU3 MOPOJ HEPTSIHBIX KOJUIEKTOPOB.
8 KonnuecTBeHHbIN peHTreHO (B a30BbIT 0 0 4 4
aHaJIU3 MOPOJ HEPTSIHBIX KOJUIEKTOPOB
9 KoHncynbTanus nepes 3aueTom 0 0 0 0
10 3auer 0 0 0 0
Hroro (ak.4acoB) 0 0 32 32

4, CucreMa olleHUBaHMUS.
OOyuaromuecsi, He HabpaBiue 61 Oanna B Te4yeHHWE CEMECTpa, WM HE COTJIACHBIE C OIIEHKOM,
MOJIy4E€HHOM 10 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
bopme 3auema.
[Ipn mnpoBeneHHH TPOMEKYTOYHOM AaTTEeCTAllMM pPEe3ylbTaThl, MOJyYeHHBbIE OOYyJaromuMcs B
ceMecTpe, MepeBoasiTcs B (opmar TpaAUIIMOHHOW OLIEHKH B COOTBETCTBHH CO IIKAJON MEpeBoa

OaJLIOB:

— o1 0 1o 60 0amI0B — «HE 3aUTECHOY;



— o1 61 go 100 GayuIoB — «3aUTEHOY.

5. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnevyeHue THCIHUILINHBI

5.1 JIuteparypa:

1. I'pamennukuii, E.H. Ilerponorus meracomaruueckux nopoa. Yuebnuk / E.H. I'pamenunkuii. M.:
HUIL Undpa-M, 2012. - 221 c http://znanium.com/bookread.php?book=262148 (mara obpamieHus
28.08.2022)

2. bparuna, B. U. Kpucramrorpadgusi, MuHepanoruss M OOOTalICHHE ITOJIC3HBIX HCKOIAaeMbIX
[DnmexTpoHHEIH pecypc] : yueb. mocobue / B. U. bparuna. - Kpacuosipck: Cu6. denep. ya-t, 2012. -
152 c. - ISBN 978-5-7638-2647-0. http://znanium.com/catalog.php?bookinfo=492236 (nata
obpaienus 28.08.2022)

5.2 DaexTpoHHBIE 00pa3oBaTe/IbHbIE PECYPChI:

Poccniickas I1IkoJ1a o riIMHUCTBIM MUHEpPAJIaM

http://agora.guru.ru

Poccuiickoe Munepanoruyeckoe oouiectso (PMO)

http://www.minsoc.ru

PDF created with FinePrint pdfFactory Pro trial version [DnexTpoHHBIi pecypc]: 6a3a JaHHBIX,
coziepkamas HHGOPMAIHIO O KPUCTAIUTMYECKUX BEIECTBAX.

http://www.fineprint/com

http://e.lanbook.com/books

http://biblioclub.ru

6. CoBpemeHHble NpodeccHoHAIbHbIe 0a3bl JAHHBIX W HHG(POPMANMOHHbIE CIPABOYHbIE
CUCTEMBbI:
ProQuest Dissertations &Theses Global / ®I'BY «l'ocymapcTBeHHas myOInvHAs
HayJHO-TeXHHYeCKast onbaroreka Poccum». URL: https://search.proquest.com/index
Harnronansnas snekrponnas oubmuoreka. URL: https://rusneb.ru/

7. JIuneH3M0OHHOE U CBOOOJHO pacHpocTpaHsieMoe NMPOrpaMMHOe o0ecriedyeHue, B TOM 4YucJie
0Te4eCTBEHHOI0 MPOM3BOACTBA
MS Office, mnatdopma st snekrporHoro ooydenus Microsoft Teams, PDWin, DifWin
11O, naxoasieecst B ceodoanom aocryme: GSAS, Powder Cell, Isoline GIS.

8. Texunueckue cpeacrea H MATEPHAJIBHO-TEXHUIECKOE odecrmeyeHue AUCHHUIIIMHBI

MynbTumenniiHas yueOHast ayIUTOpUs sl IPOBEJCHUS 3aHATUI J1aOOPAaTOPHOTO THUIA OCHAIIEHA
CIIEAYIOIIMMU TEXHUYECKMMU CpeACTBaMHU OoOydeHHs U 00opylroBaHMEM: yuyeOHas meOelb, JOcKa
ayJUTOpPHas, MYJIbTUMEIUHHOE MPOCKIHMOHHOE M aKyCTHMYeCKoe 000pyloBaHHE, NEpCOHAIbHBIN
KoMmnbioTep. OCHAIEHHOCTh Ja00OpaTOPHBIX MOMELIEHUH U ycI0BHsI pabOThl B HUX OOY4YarOLIMXCS
JOJDKHBl COOTBETCTBOBaTh TPEOOBaHMSAM TEXHUKM O€30MaCHOCTH IO paboTe ¢ XUMHUYECKUMHU
peaKTUBaMHU.

Aynutopus Ui CaMOCTOSTENIBHOW PaOOThl OCHAIllEHA CIEAYIOIUMH TEXHUYECKHMHU CpPeACTBaMHU
oOyyeHus u oOopynoBaHueM: ydeOHass MeOenb, JlIOCKa ayAUTOpHas, MYJIbTUMEIUIHOE
MPOEKIIMOHHOE U aKyCTHYeCKoe 000pyA0BaHUE, IEPCOHATIbHbBIE KOMIIBIOTEPHI.


http://agora.guru.ru/
http://www.minsoc.ru/
http://www.fineprint/com
http://e.lanbook.com/books
http://biblioclub.ru/
https://search.proquest.com/index
https://rusneb.ru/

®Ir'AOY BO «TFOMEHCKHM I'OCYJIAPCTBEHHbBIN YHUBEPCUTET»

YTBEPX/IEHO

3amecTuTenem JTUPEKTOpa
WNHucTuTyTa XuMnu

bypxanosoit T.M.
PA3PABOTYUKUA

Azapanun H.O.,

PaszymkxoBa N.A.

CoBpeMeHHBIN PEHTTEHOCTPYKTYPHBIN aHAIIN3
Paboyas mporpamma
JuTst oOyJaromuxcst 1mo HarnpasiaeHuto nmoArotosku 04.04.01 Xumus
po@uiib NOArOoTOBKU: OUZNKO-XUMUYECKUI aHATIN3 MTPUPOIHBIX U TEXHUUYECKUX
CHUCTEM B MAKpO- U HAHOCOCTOSIHUAX
dbopma oOyueHus ouHas



1. HHaHpreMbIe pe3yJbTaThbl 0CBOCHUA THCIHUIIINHBI

1.1. KomnereHuuu oO0y4yawuierocsi, ¢opmupyembie B Ppe3yJbTaTe OCBOEHHS JaHHOI
AUCHUILINHBI (MOOYN5):
IK-1

1.2. WHaukaTopbl JAOCTH:KEHHS KOMIETeHUHil, COOTHeCEHHbIe ¢ IUIAHHPYEMBIMH
pe3yJiabTatamMu 00y4eHus

3HanusA B o0JacTU PEHTIE€HOCTPYKTYPHOTO aHalu3a Uil MOCTAHOBKM U pELIeHUs 3ajad
(U3NKO-XUMHYECKUX MCCIICJOBAHNHN, IPUHIIHIEI ICHCTBHS, (YHKIIMOHAIBHBIE M METPOJIOTHUECKHUE
BO3MOXHOCTM  COBPEMEHHOH  ammapaTypsl sl  PEHTTEHOCTPYKTYPHOTO  HCCIIEOBaHHUS,
BO3MOXHOCTH, METOAbl U CHCTEMbl KOMIBIOTEPHBIX TEXHOJIOTUH Ui SKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUM.

YMeHHs1 CaMOCTOSITENIPHO CTaBUTh U pPElIaTh KOHKPETHbIE (U3MKO-XMMHUYECKHUE 3a/laud
Hay4YHBIX MCCIEAOBAHUNA B 00JACTH KPUCTAINIMYECKUX OOBEKTOB C HMCIOJIb30BAHUEM COBPEMEHHOM
anmnapaTypsl U KOMIIBIOTEPHBIX TEXHOJIOTHI.

HaBbiky BiajseHuss METOJlaMU NOCTAHOBKM M pPELICHUS 3a7ad HaydHBIX HCCIEAOBAHUN B
00JacTy XMMUU TBEPAOIO Teja C MOMOIIbIO COBPEMEHHBIX METOJOB M CPEACTB TEOPETHUECKUX U
AKCIEPUMEHTAIbHBIX UCCIIET0BAHUN.

2. CTpyKTYypa 4 TPYA0EMKOCTb JUCUHMILIHHBI

Tabmuma 1
Bun yue6Hoit paboThl Bcero yacos Kos-Bo yacos B
cemecTpe (aK.4.)
3
Oowmas 3a4. efl. 3 3
TPY10€eMKOCTh yac 108 108
N3 Hux:
Yacbl ayTuTOpHOI padoThl (BCEro): 32 32
Jlexkun 0 0
[IpakTrueckue 3aHATHS 0 0
JlaGopaTopHble / TIpaKTUYECKHE 3aHATHSA 110 | 32 32
MOArpyIam
Yacel BHeAyIUTOPHON PadoThl, BKJIOYasK 76 76
KOHCYJIbTAlHH, HHYI0 KOHTAKTHYIO PadoTy u
CaAMOCTOSITEJIbHYIO PadoTy 00y4aonerocst
Bun npomexyrouHoii arrecraiuu (3auer, aud. 3ayer
3a4eT, dK3aMeH)




3. Conep:xkaHue TUCHUILIUHBI

Tabnuna 2
Ne Temaruka ydeOHBIX BCTpEY Bunp! aynuropHoit Hroro
paboThl (B ak.yac.) ayJIUTOPHBIX
aK.4acoB IO
TeMe
= =
= =
= =
= =
S -~ 3
1 S o E
= %) = =
N1 jas) Z B
S &3 2
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= % Q 2 g
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1 2 3 4 5 6
Yacos B 3 cemecTpe 0 0 32 32
CoBpeMeHHbIN PEHTI€HOCTPYKTYPHBIH 0 0 32 32
aHaImn3
1 Pamnanmonnas 6e30macHOCTD 0 0 4 4
2 PenTreHoBckas anmaparypa 0 0 4 4
3 DKCcrepUMEHTAIbHBIE METOIbI 0 0 4 4
PEHTTEHOCTPYKTYPHOT'O aHAJIN3a
4 [IpuMeHeHne peHTreHOCTPYKTYPHOTO 0 0 4 4
aHaJIKM3a JUIsl KCCIIEI0BaHUs MaTeprasioB
5 Omnpenenenre pa3MepoB KPUCTAJUTUTOB 0 0 4 4
6 PentrenoctpykrypHsiii ananus TBepabix | 0 0 4 4
pacTBOpPOB
7 Merox Putsenbaa B 0 0 4 4
PEHTT€HOCTPYKTYPHOM aHaJIH3e
8 [TocTpoenue nmpoekuii 0 0 4 4
KPUCTAITNYECKUX CTPYKTYP
9 Koncynpramus nepea 3a4eTom 0 0 0 0
10 3auer 0 0 0 0
Hroro (ak.4acoB) 0 0 32 32

4. CucreMa oLleHUBAHMUS.
OOyuaromuecs, He HabpaBmme 61 Oanna B TeYeHHUE CEMECTpa, WM HE COTJIACHBIE C OLIEHKOM,
MOJIy4YE€HHOM 10 UTOTaM TEKYIIEro KOHTPOJIS B CEMECTPE, MPOXO AT MPOMEKYTOUHYIO aTTECTAIHIO B
dhopme 3aueTa.
[Ipn mnpoBeneHHH NPOMEKYTOYHOM aTTeCTallMM pe3yibTaThl, MOJy4YeHHbIE OOYyJaromuMcs B
ceMecTpe, MepeBoasiTcs B (popmar TpaAUIIMOHHOW OLIEHKH B COOTBETCTBHM CO IIKANON MepeBoja
0aJlIoB:

— o1 0 10 60 0amI0B — «HE 3aUTECHOY;

—ot1 61 1o 100 0a/IoB — «3aYTEHO.

5. YueOHO-MeTOoAU4YeCKOe U MH(OpMAIHOHHOE o0ecTieYeHUe TN CUUIIIMHBI

5.1 JInteparypa:

1. CoBpeMeHHBIE METO/IbI CTPYKTYpHOTO aHaiu3a BemiecTB: yueOHuk / M. ®@. Kynpusinos, A. T
Pynckas, H. b. KodanoBa [u np.]. — Pocros-nHa-/lony: M3narensctBo FOxHOTO (heaepanbHOro
yauBepcutreta, 2009. — 288 c. — ISBN 978-5-9275-0653-8. — TekcT: 3neKTpOHHBIA //



DNEeKTPOHHO-OMOINOTeUHAS cucrema IPR BOOKS: [caliT]. — URL:
https://www.iprbookshop.ru/47135.html (nara obpamenus: 28.08.2022). — Pexum nocryma: st
asropusup. llonb3oBarenen

2. ®a3oBbie paBHOBecHs B cucteMax cyibhunos 3d-, 4f-anementoB: Mmonorpadus / O. B. Anapees,
B. I'. bBamOypos, JI. H. Monuna [u ap.]. — Tiomens: TromI'Y, 2015. — 312 c¢. — ISBN 978-5-7691-
2429-7. — Texct: snekTpoHHbIi / JlaHb: »neKkTpoHHO-OMOmMoteunas cucrema. — URL:
https://e.lanbook.com/book/109678 (nmara oOpamenus: 28.08.2022). — Pexum gocryma: yis
ABTOPHU3HUP. 0JIb30BATEIICH.

3. MonuHa, JI. H. Pentrenorpadus. KauectBeHHBII peHTreHo(a30BbIil aHanu3: yuedHoe mocooue /
JI. H. Monuna. — Trowmens: TromI'Y, 2016. — 120 ¢. — ISBN 978-5-400-01316-4. — Tekcr:
ANIEKTPOHHBIH // JlaHb: AIIEKTPOHHO-ONOIMOTEUHAS CUCTEMA. — URL:
https://e.lanbook.com/book/110120 (mara oGpamienus: 28.08.2022). — Pexum gocrtyma: yis
ABTOPHU3HUP. TOJIb30BATEIICH.

5.2 DaexTpoHHbBIE 00pa3oBaTe/IbHbIE PeCYPChI:

1. elibrary — Pexxum mocryna: http://elibrary.agni-rt.ru

2. OTkpbiTas KpucTayiorpaduueckas 0aza JTAHHBIX — Pexnm JocTyna:
http://www.crystallography.net/cod/

6. CoBpemeHHbIe NpodeccCHOHAIbHBIE 0a3bl AAHHBIX W MH(pOPMANHMOHHBIE CIPABOYHBIE
CHUCTEMBbI:
ProQuest Dissertations &Theses Global / ®I'BY «locynapctBeHHas myOnuvHas
Hay4HO-TeXHH4ecKkas oudnmmoreka Poccum». URL: https://search.proguest.com/index
Harnwonansnas snexrponnas oubmmoreka. URL: https://rusneb.ru/

7. JIuneH3M0OHHOE U CBOOOIHO pacHpocTpaHsieMoe NMPOrpaMMHOe o0ecriedyeHue, B TOM 4YucJie
0TeYeCTBEHHOI 0 MPOM3BO/ICTBA
MS Office, mnardopma st anekrpornnoro odyuenus Microsoft Teams.

CBo0oano pacnpocrpansiemoe IO, B ToM unc/ie 0Te4eCTBEHHOI0 IPOM3BOICTBA:
GSAS, Powder Cell, Isoline GIS.

8. TexHuYecKHe CpeACTBA H MAaTePHATIbHO-TeXHUYECKoe o0ecnevyeHue AU CUMIIIMHBI
MynbsTuMenuiiHas yueOHasi ayTuTOpus Ui MPOBEICHUS 3aHATUN J1TaOOPATOPHOTO TUIIA OCHAIeHA
CIIEYIOIIMMU TEXHUYECKHUMH CpeICTBaMU OOydeHUs U oOopynoBaHueM: yueOHas melenb, Jocka
ayIuTOpHAs, MYyJIbTUMEAUWHOE MPOEKIHMOHHOE U aKyCTHYecKoe 000pyAoBaHUE, MEPCOHAIbHBII
KoMIibtoTep. OCHAIIEHHOCTH JIa0OPATOPHBIX MOMEIIEHUN M YCIIOBUS PabOThl B HUX 00y4aroluxcs
JOJKHBI COOTBETCTBOBATh TPEeOOBAHMSIM TEXHHUKH OE30MAacCHOCTH MO paboTe ¢ XUMHUYECKUMU
pEeaKTUBaMHU.

AynuTtopus JUIs CaMOCTOATEIbHONH PabOTHI OCHAIIEHA CIEIYIOIIMMU TEXHUYECKUMHU CPEICTBAMU
oOyuenuss u oOopynoBaHueM: y4yeOHas MeOenb, JOCKa AayAuTOpHAs, MYJIbTUMEIUIHOE
MIPOEKIIMOHHOE U aKyCTHYeCKoe 000pyA0BaHUE, IEPCOHATbHbBIE KOMIIBIOTEPHI.
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