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MuHuCcTEepCTBO HAyKH U BICIIEro oopazoBanust Poccuiickoin @enepamnuu
®enepalibHOE rOCYJapCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TaMOOBCKuUH TOCYIapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET»

[MPUHATO YTBEPX/IEHO
pemienreM Yuenoro copera @I'BOY BO «TT'TY» npuka3zom pekropa ®I'BOY BO «TI'TY»
30 centsa0ps 2019 r. (mpoTtokos Ne 11) 30 centsa0ps 2019 r. Ne 182/2-04
MMPOI'PAMMA

BCTYNUTEIBHOTO UCTIBITAHUS 110 XUMUU
it nocrynaromux B 2020 rogy B acliupaHTypy Ha HAIIPABJIEHUS IOATOTOBKU:
04.06.01 XumMnueckne HAyKu
18.06.01 XuMu4yeckasi TeXHOJIOTHsl
28.06.01 HaHOTEXHOIOTHM ¥ HAHOMATEPHAJIbI
npoduiu:

04.06.01.01 DaexTpoxumus
18.06.01.01 TexHo10rusi 3JIeKTPOXMMHYECKUX NIPOLECCOB U 3aLUTA OT KOPPO3HH
18.06.01.03 ITpoueccel 1 annapaTbl XHMHYECKHX TEXHOJIOT Uil
28.06.01.01 HaHOTEeXHOJIOTUM W HAHOMATEPHAJIbI CIIELMAJIBHOI0 HA3HAYEHH S

Beenenne

Hacrosimas mnporpamma siBisiercst oOLed [y yKa3aHHBIX BBIIIE€ HANpaBJIEHUN MOATOTOBKU H
COOTBETCTBYIOIIUX Npoduieil. OHa cTaBUT CBOEH I1I€NIbI0 OLIEHKY YpPOBHSI OOLIEH XMMHUYECKOH MOJArOTOBKHU
MOCTYHAIOIIMX B aCIUPAHTYpPY 110 HANpPaBJIEHUSAM, CBSI3aHHBIM C 00y4YE€HHEM IO XUMUYECKUM HJIU CMEKHBIM C
HUMHU JUCLUUIUIMHAM, C [OCJEAYIOIIMM BBIIIOJIHEHHEM HE00X0AUMOro oObemMa JSKCIEPUMEHTa, €ro
TEOPETUYECKOTO OCMBICIIEHUS, 0000IIEHNS, HAITMCAHUS U 3aIUTHI JUCCEPTALIMN Ha COMCKAaHUE YYEHOMN CTEIEeHU
KaHJUaTa HayK M0 CHeUAIbHOCTSIM:
02.00.05 DnexTpoxumMust (XUMUYECKUE HAYKH);
02.00.21 Xumus tBepaoro tena (XMMHUYECKUE HAyKH);
03.00.16 Okonorus (XMMHYECKHE HAyKH, TEXHUUECKHUE HAYKH);
05.16.08 HaHnoTexHOIOTMH U HAaHOMATEpHAJIbl (TEXHUYECKUE HAYKH);
05.17.03 TexHonorus 3JIEKTPOXMMHUYECKHX IPOLECCOB U 3allUTa OT KOPPO3UU (XUMHUYECKHE HayKH,
TEXHUYECKUE HAYKH);
05.17.08 Ilporecchl u anmapaTbl XUMUYECKUX TEXHOJOTUHN (TEXHUYECKUE HAYKH);

Ee ocHOBHBIMU 3a/1a4aMH SIBJISIFOTCS:
- aKIIEHTUPOBAaHHE BHUMAaHMSI IOCTYNAIONINX HA OCHOBHBIX 3aKOHOMEPHOCTSIX XUMHUH;
- CTUMYJIMPOBaHHUE Pa3BUTUS XUMHUECKOTO MBILIUICHUS;
- IPUBUTHUE U PACIIUPEHUE HABBIKOB IPOBEJACHHS XUMUUYECKUX PACUETOB.

INEPEYEHbB BOITPOCOB
1. Xumus kak Hayka. Ee MecTo u poJib B COBPEMEHHOM TEXHUYECKOM IIPOLIECCE.
2. KpaTkuii ICTOPUYECKUI ACTIEKT PA3BUTHSI XUMUH.
2.1. I'peyeckas aTOMUCTHKA.
2.2. Anxumus. Ee poinb B fajbHEHIIEM pa3BUTUN XUMHUH.
3. CoBpeMeHHbIN NOHATHHHBIN annapaT XuMud. OCHOBHbIE 3aKOHBI XMMUU: COXPAHEHUSI MaCChl, SKBUBAJICHTOB,
MIOCTOSIHCTBA COCTaBa, KPaTHBIX U 0OBEMHBIX OTHOILIEHUH, ABOTaIpo.
4. Matepus Kak OObEKTHBHAs pealbHOCTb. BeliecTBo u nose kak GopMsbl €€ CyllieCTBOBaHHUS.



4.1. BemectBo Kak (popma CyIIECTBOBaHHMS MaTepuU. DJIEMEHTApHBbIC dacTHIbl. OCHOBBI MX KJIaCCH(HUKAIUU.
KBapku, kBazugactuiis! (POHOHBI). DIEMEHThI CTPYKTYPbI «3JI€MEHTAPHBIX YaCTUID).

4.2. Tone kak popma cymectBoBanus matepun. CuinpHOE U citaboe B3aumoaeicTBure. ['paBuranusi.

5. Hauana kBanToBOll Mexanuku. @oro3ddexr (CroneroB A.I'., Ditnmreitn A.). Pabotst M. [lnanka u JI. e
Bbpoits.

6. BonnoBoe ypaBuenue O. lllpeaunrepa. Ero pemenus B npocreiimux ciaydasx. ATOM U MOJEKYJISPHBI HOH
BOZOPOAA.

7. DneMeHTapHas 4acTHIla B OJHOMEPHOM U TPEXMEPHOM MOTEHIIUAIBHOM SIIIUKE.

8. KanToBble uncna. Ux ¢usmdeckuid cMmpicii. AToMHble opOutanu. CTpoeHHE MHOTO3JIEKTPOHHBIX AaTOMOB.
[TpuHuune! 3anonHeHus aToMHbIX opouTaneit (Ilaynu, I'yHna, Haumenblei sHeprun).

9. Ilpupoga XUMHUYECKOU CBSI3H.

9.1. Nonnas cBs3b. Kynonosckas crabunuzanus. [locrosunas Manenynra.

9.2. KoBaneHntHas cBs3b. MeToJl MOJIEKYJspHbIX opOuTanedt. OmHO-, NBYX- M TpPEXDJIEKTPOHHAsI CBS3b B
TOMOSIIEPHBIX U FE€TEPOsJIEPHBIX MOJIeKyax. JIOHOPHO-aKIEITOPHbIE B3aUMOICHCTBHUS.

9.3. BogopoaHas cBsi3b (BHYTPHU- U MEXMOJEKYIIsApHas). Ee sHeprust u pojib B CTPOCHUH BEIIECTBA.

9.4. MexmonexymsipHoe (Ban-nep-BaanbcoBo) B3anmoeiicTaue.

9.5. Metaiubl. Metaruinyeckast cBs3b. CBOMCTBA.

10. TIpoBOIHMKY M TUANIEKTPUKH. 3arperieHHast 30Ha.

11. Ilpupona cBsi3u B nonynpoBogHrKax. CoOCTBEHHas U MPUMECHast (N- U P-) IPOBOAUMOCTb.

12. Hanomarepuansl. Knaccuduxaims HaHopa3MepHbIX 3 (HEKTOB.

13. Mexaromuble kinactepbl. CBs3b UX puznyeckux 1 GU3NKO-XUMUYECKUX [IaPAMETPOB C YPOBHEM arperalyi.
14. T'a3oBble 3aKoHbBI. YpaBHEeHHE cOCTOsSiHMS. MieanbHble M peajbHble ra3pl. YpaBHEHHs MeHzeneeBa-
Knaneiipona u Ban-aep-Baanbsca. PactBopumocTs ra3oB. 3akoH (ypaBHeHue) I'enpu.

15. JKuakoe coctosiHue BemecTBa. PactBopel. PacueTHble 3a1aun B paMKax TEOPUH PaCTBOPOB.

16. PacTBOpUMOCTh BEIIECTB B BOJIE. PacTBOpPHI HEAIEKTPOJIUTOB M AJIEKTPOJIUTOB. 3aKkoH Payns. OTkIoOHEHUS OT
3aKOHa.

17. D0ynuockonusi U KPHOCKOMHSL.

18. Teopuu C. Appennyca (crnadbie anekTposnThl) 1 Jlebas n Xtokkems (CuiabHbIe 31eKTposnThl). Koadpunment
aKTUBHOCTH U MOHHAs cujia. PacueTsl ¢ yuerom npubmmkenuii Jlebas.

19. Pacyersl mo xumuueckuM (popmysiam W ypaBHEHHSIM (MaccoBasi U MOJbHas JIOJIsS, PAaCTBOPHUMOCTH COJIEH,
BBIBOJI IPOCTEUIIIMX U UCTUHHBIX (GOPMYIT XUMUYECKUX COEAUHEHUH, yueT n30bITKa U HEJI0OCTaTKa B pacyeTax 1o
YPaBHEHUS] XUMUUECKUX PEAKLIMM).

20. Teopuss crpoeHuss xumuueckux coeauHeHuss A.M. Dbyrneposa. M3omepus: crepeo-onTHyecKas H
CTPYKTYpHasl.

21. Anxansl. [lomyuenne u cBorictsa. [Ipumenenue.

22. Anxensl, ankussl. [lomyuenue u cBoiictsa. IIpumenenue.

23. OpHo- u MHOTOaTOMHbIE ciupThl. [loaydyenue. Xumuueckue cBONCTBa, IPUMEHEHHE.

24. OnHO- M MHOTOOCHOBHBIE IIpelielibHbIe KapOOHOBBbIE KHUCHIOTHL. llonydeHue, XuMHYecKHe CBOWCTBA,
IIpUMEHEHHE.

25. benson. CtpykTypHas ¢popmyIia NOJydeHUs], XUMUYECKUE CBOMCTBA, TpuMeHeHue. [IponsBoaHbie 6eH3oa.
26. ®enoubl. [lonydyenue, Xxumuueckrue CBOMCTBA, MPUMEHEHHUE.

27. Anudatuueckue amunbl. [lonydyenue, XuMuyeckue cBOMCTBA, IPUMEHEHHUE.

28. TI'erepounkimueckue coequHenus. [I9Tn- u mecTudaeHHbIe TETEPOLUKIIBI C OHUM IE€TEPOATOMOM.

29. OCHOBBI PaBHOBECHOIN XMMHUYECKOU TEPMOAMHAMHKHU.

29.1. BHyTpeHHSS SHEPTHs.

29.2. IlepBoe Hauasno TepMoMHaMUKU. 3akoHbI ['ecca. TemnoemkocTs. 3akoH Kuprxoda.

29.3. Bropoe Hauano TepMoarHaMuKH. Kpurepun caMmorpon3BOIbHOTO TEYEHUS ITPOLIECCOB.

30. IIpocreiiime TEpMOIMHAMUYECKUE PACUETHI.

31. OcobeHHOCTH TepMOAMHAMUKN HAHOMATEPHAJIOB.

32. DnemeHTbl XUMHUYecKOM KuHeTuku. YpaBHeHue C. AppenHuyca. MOJIEKYISpPHOCTh U HOPSAIOK PEAKIMH.
OObpatumMble 1 HeOOpaTUMBble peakiuu 1-ro mopsaka.

33. PacdeTsl B XUMHUYECKOW KMHETHKE U B YCIOBUSAX JTOCTHKEHUS XUMUYECKOIO PABHOBECHS.

34. DnemeHTbl TepMOAUHAMUKN HEOOpaTUMBbIX mporieccoB. [Ipunimn nokansHoro pasHosecus (M. Ipuroxun).
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35. DneMeHTHI dIEKTPOXUMHUH. DIEKTPOarKa. [ aTbBaHUYECKUI 3JIEMEHT U 3JIEKTPOXUMHUYECKAs BaHHA. 3aKOHBI
®dapages.

36. DnexTponn3 pacTBOPOB KHCIOT, MICJIOYEH W COJICH, COMPOBOXKIAEMBIX BOCCTAHOBJICHHEM M OKHCICHHEM
BOJIbI

37. Bnexrpoocmoc, smekrpoauanus. [lorenmman JJonnana.

38. Kommonaneie pactBopbl. CTpOSHHE MUIEIUT U KOJUIOMIHBIX YaCTHUIl. DJIEKTPUIECKUE CBONCTBA KOJUTOMIHBIX
cucrteM. Teopust IBOMHOTO 3J1eKTpudeckoro cios I'enemromnsua, ['yn, lTepHa.

39. Koarynsauus komtonaHbix pactBopoB. [pasuio [yneue-I'apau. Teopun koarynasiuuu (37eKTpocTaTHuecKast
u ¢pusnueckas b.B. [epsruna).

40. Dmynbcum.

41. Ilensr

42. TlomyKoymonmsl.

43. OOpatHblif 0OCMOC U AWHAMUYECKUE MEMOpPaHBbL. YIIbTpaduiabTparys.

44. OcoOEHHOCTH CTPOCHHUSI MAaKpOMOJIEKYJ. ATperarHoe COCTOSIHHE BBICOKOMOJICKYJISIPHBIX COCIUHEHUI
Crynnu. Habyxanue BMC, ocmoTuueckoe naBienue B pactBopax BMC.

45. Tlonyuenue nonumepoB. PanukanbHast, MOHHAs (AHUOHHAS U KATHOHHAS ) TOJIMMEPU3aLIUsL.

46. KoHTakTHBIN CIIOCOO MOJIy4EHUS] CEPHON KUCIIOTHI.

47. BaieHHbIN cr1OCO0 MOJIy4EHUs] CEPHOM KUCIIOTHI.

48. XuMuyeckue CBOMCTBA CEpHON KUCIIOTBHI.

49. Texnonorus cuHte3a aMmmuaka. OCOOEHHOCTH BIMSHUS TEMIIEPATYPHI U 1aBJICHHUS.

50. IIpon3BOICTBO a30THOM KHUCIIOTHI.

51. IIpou3BOACTBO MPOCTOTO U ABOMHOTO cyrnepdocdara.

CIIUCOK JIMTEPATYPbBI U1 NOAI'OTOBKHU K BCTYINUTEJIBHBIM UCITIBITAHUSAM IO
XUMHUN
OcHoBHas1 JInTEepaTypa
1. CemenoB U.H. Xumust [DnextporHsiii pecypc] : yueonuk s By3oB / U.H. Cemenos, 1.JI. [lepdunosa.
— DOnextpoH. TekctoBble nanHble. — CII6. : XUMU3JAT, 2016. — 656 c. — 978-5-9388-275-5. —
Pexum nocryna: http://www.iprbookshop.ru/49800.html
2. Kum A.M. Opranunueckas xuMusi [DIeKTpOHHBIN pecypc] : yueOHoe mocodue / A.M. Kum. — DnekTpoH.
TeKcToBbIe AaHHble. — HoBocuOupck: Cubupckoe yHUBEpCUTETCKOE U3aaTenbeTBo, 2017. — 844 ¢. — 978-5-
379-02004-0. — Pexxum noctyma: http:// www.iprbookshop.ru/65281.html
3. I'opuikoB, B.1. OcHoBbI pu3ndeckoil Xumuu [IaeKTpoHHBIN pecype]| : yueOnuk / B.W. N'opmxkos, N.A.
Ky3nenoB. — DnektpoH. naH. — Mocksa : U3garensctBo "Jlabopatopus 3nanuit", 2017. — 410 c. —
Pexxum noctyma: https://e.lanbook.com/book/97412.
4. bpsackuii b.5. Konnounnas xumust [DnexTpoHHbId pecype] : yuebHoe mocobue / b.S. bpsuckuit. —
DOnekTpoH. TeKkcToBbie maHHbIe. — CapatoB: By3oBckoe oOpazoBanme, 2017. — 104 c. — 978-5-4487-
0038-5. — Pexxum noctyna: http://www.iprbookshop.ru/66632.html
5. 3akreiiMm A.JO. OOmass xumuueckas TexHojorus. BBegeHue B MoJAeIMpOBAaHUE XUMHKO-
TEXHOJIOTHYECKUX MPOIECCOB [DNEKTPOHHBIN pecypc] : yuebHoe mocobue / A.YO. 3akreitMm. — DIeKTpoH.
TekcToBble naHHbie. — M. : Jloroc, 2014. — 304 c. — 978-5-98704-497-1. — Pexum npocryma:
http://www.iprbookshop.ru/66419.html
JlonoJiHUTEIbHAS JINTEpaTypa

1. OOmas u Heopranumveckass xumusi: B 2 T. T. 1: 3aKOHBI M KOHIIETIUHU [DJIEKTPOHHBIN pecypc]| : ydeOHoe
nocobue / E.B. CaBunkuna [u ap.]. — DnexTpoH. naH. — Mocksa : MUznatensctBo "Jlaboparopus 3Hanmit",
2018. — 494 c. — Pexxum noctyma: https://e.lanbook.com/book/107884.
2. OpoBckas, M.A. OCHOBBl OpPraHMYECKOM XUMHHU [DIJIEKTPOHHBIN pecypc| : ydebHoe mocodme / M.A.
IOposckas, A.B. Kypkun. — Dnektpon. naH. — Mocksa : U3narensctBo "JlabopaTopus 3nanumii", 2015. —
239 c. — Pexum nmocryma: https://e.lanbook.com/book/66365. ®usnueckas xumus [IIeKTpOHHBIA pecypc] :
yueOHuk / B.E. Koran [u np.]. — DnekrpoH. TekctoBble qaHHble. — CII0. : Cankr-IletepOyprckuii ropHbiit
YHUBEPCHUTET, 2014. — 345 c. — 978-5-94211-700-9. — Pexum JOCTyTA:
http://www.iprbookshop.ru/71708.html
3. DIIEKTPOXUMUS U XUMUUYECKasi KHHETUKA [ DJIEKTPOHHBIN pecypc] : yueOHoe nmocodue / I'.B. bymunoposa [u
ap.]. — DnekTpoH. TeKCToBbie naHHble. — Kazanp: Ka3zaHCkuili HalMOHAIBHBIM HCCIIEIOBATEIBCKUN




TexHojoruyeckuii ynusepcurer, 2014. — 371 c. — 978-5-7882-1658-4. — Pexum pocryna:
http://www.iprbookshop.ru/63561.html
4. MyxaueBa B.J]. Xumuueckass KMHETHKAa M 3JEKTpoxumus : ydeOHoe mocoome / B.Jl. MyxaueBa, B.A.
[TomyskTOoBa. — DJNEKTPOH. TEKCTOBbIE JaHHble. — benropoa: benropoackuil rocynapcTBeHHBIN
texHosiorudeckuid yausepcuter um. B.I'. Illyxosa, O6C ACB, 2015. — 291 c¢. — 2227-8397. — Pexum
noctyna: http://www.iprbookshop.ru/66688.html
5. Pogun B.B. ®usnueckas u koyutouaHas Xumus [DeKTpoHHBINH pecypc] : yuebHoe nocobue / B.B. Ponun,
2.B. T'opuakoB, B.A. Opoben. — DnekTpoH. TeKCTOBble maHHbIE. — (CraBpomnosb: CTaBpOIOIbCKUN
rocyaapcTBeHHBIN arpapubiii yauBepcutet, AI'PYC, 2013. — 156 c¢. — 978-5-9596-0938-2. — Pexum
noctyna: http://www.iprbookshop.ru/47377.html
6. Jlebenea, M.U. Xumus. Y.1. O6mas xumus (zip-daiin) [DnexkTpoHHsI pecypc. MynbTumenua] : YyeOHo-
Metoaudeckuii komruieke / M.U. Jlebenera, MI.A. Aukynumona; E.FO. O6pa3iioBa. — Tam00B : U3narenscTBO
OI'BOY BIIO "TT'TVY", 2014. - Pexxum noctyna : http:// elib.tstu.ru.
7. Jlebenea, M.M. Xumus. YU.2. Xumuueckue cuctemsl (zip-¢aiin) [DnekrpoHHbsli pecypc. MynbTumenual :
VYueOHo-meroauueckuit kommiieke / M.U. JlebeneBa, U.A. Ankyaumona; E.}O. OGpasnosa. — Tam0OoB :
NznarensctBo ®I'BOY BIIO "TI'TY", 2014. - Pexxum noctyma : http:// elib.tstu.ru.
8. Jlebenera, M.U. Xumusa. Y.3. Heopranumdeckass XUMHUS: XUMHUS DJIE€MEHTOB (zip-(ailn) [DaeKTpOoHHBIH
pecypc. Mynptumenua) : YueOHo-meTommyeckuii komriuieke / M.U. JlebeneBa, U.A. Anxymumona; E.I1O.
O6pazuosa. — Tam60B : U3natenscteo ®I'BOY BIIO "TI'TVY", 2014. - Pexum noctyna : http:// elib.tstu.ru.
9. Jlebenea, M.M. Xumus. U.4. Ananuruueckass U opraHuueckas xuMus (zip-¢aitn) [DeKTpoHHBIN pecypc.
Mynetumenua] : Yuebno-meronuueckuii komruieke / M.U. Jlebenesa, M.A. Aakynumosa; E.}FO. Obpasmnosa. —
Tamb60B : U3natenscteo ®I'BOY BIIO "TI'TVY", 2014. - Pexum noctyna : http:// elib.tstu.ru.
Ilepuoguyeckas Jureparypa
. «Kypuan O6mieit xumuny». DNEKTPOHHBIN anpec: www.chemjournals.net/main/mjge.htm;
. «Kypnain [lpuknagHoit xuMun». DIEKTPOHHBINA afgpec: www.chemjournals.net/main/mjac.htm;
. «KypHan ¢pusnueckoin XumMun». INEKTPOHHBIN anpec: www.chem.msu.su/rus/jlib/cyr/20/welcome.html;
. «Xypnan Ycnexu xumun». DnekTpoHHbsli aapec: www.uspkhim.ru/ukh frm.phtml?jrnid=rc&page=ft
HNuTepHer — pecypcbl
1. Tlopran dyHmameHTambHOr0 XuMudeckoro oobpaszoBanus ChemNet. Xumudeckas nHQOpMallMOHHAs CETh:
Hayka, oOpa3oBanue, Texnosioruu http:// www.chemnet.ru
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[IporpamMma BCTynuTENbHBIX UCTIBITAHUN pa3paboTaHa kadeapoil «XuMus 1 XUMUUYECKHE TEXHOJIOTUNY



