MuHucTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoil Ddexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

DUBHKO-TEXHUYECKUHA PaKyITbTET

YTBEPXEHO:
Jexan
IO.H. Prokux

Paboyas mporpamma AMCHUTUTMHEI
dusnueckass XuMus
110 HaHpaBHeHI/IIO IIOATOTOBKH / CIICOUaJIbHOCTHU
16.03.01 Texunueckas puzuka

Hanpasnennocts (npoduiib) HOArOTOBKY/ CHIEHUANINA3ALINS:
KomnbroTepHoe Moie/iMpoBaHue B HHKEHEPHOH TenJ10QU3NKe U a3POruapoauHaAMHUKe

®dopma 00yueHus
Ounas

KBanmuduxarnms
HNuxeHep, MHKeHEP-PaA3PA0OTUUK

I'on mpuema
2024
COI'TACOBAHO:
PykoBonurens OITIOII
2.P. Ulparep
I0.H. Proxux
[Ipeacenarens YMK

B.A. Ckpunusik

Tomck — 2024



1. Hesb 1 n1aHupyeMble pe3yJbTAaThbl 0CBOCHHS IMCHHIJIHHbI

Lenbt0 OCBOCHMSI TUCIUIUIMHEI BIsICTCS (POPMUPOBAHUE CIICAYIOMIMX KOMIIETSHIUH:

OIIK-2 CriocoO¢eH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh TPOOJIEM, BO3HUKAIOIIUX B
XoZle TpOPEecCCHOHATBHON  NESATeIbHOCTH, TPHUBJIEKATh Ui WX  pemeHus  (usuko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH.

OIIK-6 CnocobGeH caMOCTOSITENBHO MPOBOAMTH SKCIIEPUMEHTAIbHBIC HCCICAOBAHUS U
UCIIOJIb30BAaTh OCHOBHBIE TpHUEMbl O00pabOTKM M TMPEACTABICHUS TMOJYYEHHBIX JaHHBIX,
apryMEHTHPOBAHO 3alUIATh PE3yIbTaThl BHITOJIHEHHONW PaOOTHI.

PesynpTaTamMu 0CBOEHUS IUCLUIUIMHBI SBISIFOTCS CIENYIOIINE WHANKATOPBI JOCTH)KEHHUS
KOMIIETECHITNH:

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYLTHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBLHON AEITETbHOCTH, U METOAUKY MpPUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOTO alnapaTa 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTUH U1 UX PELICHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH ITPOOJIEM, BOZHUKAIOIINX
B Xole TMNpo(hecCHOHAILHOW MAEATENbHOCTH M TPUBJIEKATh IS WX pEUIeHus (QU3UKO-
MaTeMaTHUYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU

POOIIK-6.1 3Haer OCHOBHBIE METOABI U CPEACTBA IPOBEIACHMS 3KCIEPUMEHTAIbHBIX
HCCJIEIOBAaHHUM, CIIOCOOBI 0OpabOTKM M MPEJCTaBICHUS JaHHBIX, CUCTEMbl CTaHAAPTHU3ALUU U
cepruduranm

POOIIK-6.2 VYwmeer BwIOMpaTh CHOCOOBI M CpPEACTBA HW3MEPEHHH | TMPOBOAUTH
AKCIIEPUMEHTAIbHBIE UCCIIEIOBAHMS

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

3ajaund AMCHUIUIMHBI — W3YYEHUE OCHOB XHWMHUUYECKOW TEPMOJWHAMUKH, YYEHUH O
CTPOCHUH aTOMa, YYEHHH O XMMHYECKOM M ()a30BOM PaBHOBECHSX, CKOPOCTSIX M MEXaHHU3Max
XUMHUYECKHX pEaKIil, Y4eHHH O IOBEPXHOCTHBIX SBJICHUSAX HA TpaHUIax paszena das.
JucuuninHa pacivpsieT NOHUMaHue (QyHIaMEeHTabHbIX 3aKOHOB IIPUPO/Ibl, pa3BUBAET YMEHHE
BUIOCTH 06HaCTI/I HUX IPUMCHCHHUS, a TAKKC PA3BUBACT HABBIKU PCILICHUUN KOHKPCTHBIX 3a/1a4.

3. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMmbl

Jucuumimza otHocuted K biioky 1 «/lucturuinael (Moynnn).
JlucruniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHOM MporpaMMbl, (HOpMHUPYyEeMOi
y4aCTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH, SABISIETCS 0053aTEIbHOM I N3yUCHHS.

4. Cemectp(bl) ocBOeHHS M (popMa(bl) MPOMEKYTOYHON ATTECTAUMM 0 JUCHHUILIIIMHE

[IaTe1il cemectp, 3a4eT

5. BxoaHble TpeOOBaHUS AJIS OCBOEHH S AU CUUNIMHBI

I[JIH YCHGH_IHOFO OCBOCHUA NUCIHUIIIINHBI TpGGYIOTCH KOMIICTCHIIUU, C(bOpMHpOBaHHBIe B
X0J1€ OCBOCHUSI 00pa30BaTEIIbHBIX MPOTPAMM MPEIIECTBYIONIETO YPOBHS 00pa3oBaHuUs.

JUisi  yCHEemHOro OCBOGHHSI JUCHMIUIMHBI TpeOYIOTCS pe3ysibTaThl OOY4YeHHS IO
CIEAYIOIUM IUCIUIIMHAM: XuMusi, Pusuka, TepmoanHamuka.

6. SI3pIk peanuzanun

Pycckuii

7. O0beM TUCHUIIIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX:
-JeKknuu: 16 4.



-IIPaKTUYECKUE 3aHATHS: 22 Y.
B TOM YHCJIE IPAKTHYECKAsl TOATOTOBKA: 22 4.
O0BeM caMOoCTOATETLHON PaOOTHI CTYICHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Coaepikanue TUCHHUILVINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Kpatkoe conepxanue Tembl. CTpoeHHE aTOMa B KBAaHTOBOW MEXAHUKE, KBAHTOBBIE YUCIIA.
[punnun ITaynu. Atomuas opoutains. [pasuino Xynna. Junonis.

Tema 2. MBoroaroMHas yactuna. XuMu4uecKkas CBI3b.

Kpatkoe copepxkaHue TeMbl. OIEKTPOOTPULIATENIBHOCTb, CPOJACTBO K JJIEKTPOHY.
KoBaneHnrtHas cBs3b, MOJIEKyJIsIpHas opoutais. [[pyrue Bubl CBSI3M.

Tema 3. CTpoeHrE MAKPOCKOITMUYECKUX CHCTEM.

Kpartkoe conepxanue temsl. TepmoaumHamudeckas ¢daza. ['a3. XKunkocts. TBepaoe Teno,
kpucraul. [lonumepst.

Tema 4. OCHOBBI NOHATHUS XUMUUECKON TEPMOAUHAMUKH.

Kpatkoe comepxanme Tembl. Krnaccudukanus TEpMOJAMHAMUYECKUX CHUCTEM H
MIPOLIECCOB. AKCUOMBI TEPMOJIMHAMUKH. Y PABHEHHUE COCTOSIHUS.

Tema S. IlepBblil 3aKOH TEPMOJIUHAMUKH.

Kpartkoe conepxanue Tembl. Temnora. Pabora. Tepmoxumus. DHTanbnus. 3akoH ['ecca.

Tema 6. Bropoli 3aK0H TEpMOAMHAMUKH.

Kpatkoe conepxanne teMbl. OHTponusa. CTaTUCTUYECKOE OMNPEACTCHUE HSHTPOMUHU.
M3MeHeHue SHTPONKH B Pa3IMUHBIX MPOIECCaX.

Tema 7. TepmoanHaMHYECKHUE MOTEHIIUATBI.

Kpartkoe conepxanue tembl. BHYTpeHHsIE sHEprusi, SHTaNbIMS, dHEeprus [ enbMmrombua,
sHeprus [ 'n66ca. XuMUYeCKUi MOTEHITHA.

Tema 8. TepmoanHamuueckas Teopusi pacCTBOPOB.

Kpatkoe conepxanume Ttembl. MaccoBasgs W MoJisIpHass KOHIEHTpauuu. [lapunanbHbl
MOJISIpHBIE BeTMYUHBI. | eTeporennbie paBHoBecHs. [Ipasuno ¢a3 I'nud6ca. YpaBHeHHE U30TEPMBI
XUMHYECKON PEaKIUI0

Tema 9. [loBepXHOCTHBIE SBIICHUS.

Kpatkoe coxpepxkanue tembl. [loBepxHocTHOE HaTskeHHE. [lOBEpXHOCTHO-aKTHUBHBIE
BemecTBa. AacopOuus. JlucnepcHble CHCTEMBI.

Tema 10. OCHOBHBIE TOHATHSI XUMHUUECKOW KUHETUKH.

Kpatkoe conepkanue Templ. CKOpPOCTb XMMHUYECKOM peakIMH. 3aKOH AECHCTBYIOLIMX
Macc. KnHetnka roMOreHHOM peakiuy 1esioro nopsaka. Meroasl onpeaeneHus mopsiaka.

Tema 11. KuHeTuka reTeporeHHbIX peakLui.

Kpartkoe conmepxanme Tembl. Ctamuu rereporeHHor peaknuu. Juddysus. YpaBHeHHE
Crokca-DuHiTeitHa.

9. Tekymuuii KOHTPOJIb MO TUCUHUIIJIMHE
TeKYH_II/II\/'I KOHTpO.HI: 110 AUCHUILIINHEC HpOBO,Z[I/ITCSI HYTeM KOHTpO.]'DI IocemacMoCTu, 1

dukcupyercs B popMe KOHTPOJIBHON TOYKH HE MEHEE OJJHOTO pa3a B CEMECT.

OueHouHble MaTepUajabl TEKYIIEr0o KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Mupopmanust 06 oOpazoBaTenbHOM mporpamme - https://www.tsu.ru/sveden/education/eduop/.
10. Ilopsizok mpoBeeHUsI U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTeCTAIUU

3ayer B MATOM CEMECTpe MPOBOAMTCS B MUCBMEHHOW ¢opme. IIponomKuTenbHOCTD
3a4eTa ¢ OIeHKoM 1 Jac.



OueHoYHbIE MaTepHaibl IS MIPOBEICHUS NMPOMEKYTOYHOM aTTecTallMy pa3MeIIeHbl Ha
caiire TI'Y B pasmene «Mudpopmaums o0  oOpa3oBarenbHOl — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YuyeOHO-MeTOAHYECKOE O0ecIeUueHue

a) DJIEKTPOHHBIA YUYEOHBIM KypC MO TUCIUILINHE B AJIEKTPOHHOM YHHBeEpcHTeTe «iDO» -
https://Ims.tsu.ru/course/view.php?1d=22364

0) OnieHOYHBIE MaTepHalibl TEKYIIEro KOHTPOJIS M MPOMEXKYTOYHOM arTecTalu Io
JTUCLHUTLIINHE.

B) Meroaunueckue yKkazaHus [0 OpraHu3aliy CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

12. Ilepevyenn y4yeOHOM JauTEepaTypsl U pecypcos cetu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— XKyxosunkuii A.A. ®usnueckast xumus / A.A. XKyxosunkuii, JILA IlIBapiman — M.:
Merannyprus, 1987. — 688c.

- SIpocnaBueB A.b. OcHOBBI ¢pu3ndeckoit xumuu: YuyeOHoe mocodue s By30B / A.b.
Spocnasues — M.: Hayunsiit mup, 2000. - 232c.

- CrpoMbepr A.I'. @usnueckas xumus/ A.I'. Ctpombepr, JI.I1. Cemuenko — M.: Bricias
mkona, 2001. - 527 c.

- Epemun B.B. OchnoBbl ¢usndeckoit xumun. Teopus u 3amaun / B.B. Epemun, C.U.
Kapros, N.A. Ycnenckas, H.E. Ky3pmenko, B.B. JIynun. - M.: M3narensctBo «IK3amen», 2005.
-480 c.

0) JOMOIHUTEIbHAS TUTEPATYpA:

— Cemuoxun U.A. ®usnueckag xumusg / U.A. Cemuoxun — M.: U3n-so MI'Y, 2001. —
272 c.

- Kuoppe JI.I'. ®uznueckas xumus / J1.I'. Kaoppe, JI.®. KpeutoBa, B.C. My3bikaHTOB —
M.: Briciiag mkona, 1990. - 416 c.

- KybacoB A.A. Xumunueckas kuHeTnka W katanu3. Yacte 1. / A.A. KybGacoB - M.:
N3parenbcTBO MOCKOBCKOTO yHUBEpcuTeTa, 2004. - 144 c.

- Kapanerpstaiy M.X. [lpumepsl u 3agaud 1o XUMHYECKOW TepmomuHamuke / M.X.
Kapanerssann — M.: JINBPOKOM, 2013. - 304c.

B) pecypchbl cetu HTEpHET:

— JIexnuu 1o ¢u3nueckoi XuMuu - https://teach-in.ru/course/physical-chemistry-part- 1

- Jlexuuu o puzmueckoit xumuu - https://teach-in.ru/course/physical-chemistry-p2

— Jlexmnu 1o TEPMOIMHAMHUKE https://ocw.mit.edu/courses/chemistry/5-60-
thermodynamics-kinetics-spring-2008/index.htm

— O6mepoccuiickass Cerp Koncynprantllmoc CnpaBounas mpaBoBas CHCTEMA.
http://www.consultant.ru

13. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHH

a) JIMLIEH3UOHHOE U CBOOOIHO pacHpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:

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

— myOIMYHO JOCTyIHBIE 00naunble TexHonoruu (Google Docs, Slnnekc auck u T.1L.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:
— DIEeKTPOHHBIN KaTajor Hayunoit OnoOIIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
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http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKkTpoHHAas OoubIMoTeKa (pemtozuTopwHii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlansb — http://e.Janbook.com/

— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— O6pazoBarenbHas wiatdopma FOpaitt — https://urait.ru/

— OBC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepnainbHO-TeXHH4YeCKOe o0ecrevyeHne

Aynutopun 1Jd IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

Ayautopuu Ui IPOBEACHUS UHIMBUIYAJIbHBIX U IPYIIOBBIX KOHCYJbTAUH, TEKYIIETO
KOHTPOJISI U TPOMEXXYTOYHOM aTTeCTalUH.

[TomerieHust U1 CaMOCTOSITENIbHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHONW TEXHUKOW U
JOCTYNIOM K ceTu VIHTepHeT, B AJIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO CpPEeLy U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

15. Uudopmanus o pa3padboTunkax

bopsenko EBrennii IBanosuy, 1.¢.M.H., 1o11., kKadeapa MpUKIAIHON ra30Boi JUHAMUKA
Y TOPEHUS, 3aBeAYIOMUMA Kadeapou.
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