MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»

(PYT (MAUT)

/ Paboyast mporpaMma AUCHUILIMHBI (MOMYJISE),
KaK KOMIIOHEHT 00pa30BaTeJIbHOM POrpaMmbl
BBICIIIEr0 00pa30BaHuUs - IPOrPaMMBbI CIIELHAIUTETA
10 CTICIHATLHOCTH
23.05.03 IToaBmkHOM COCTaB KeIe3HBIX AOPOT,
YTBEPXKJICHHOH nepBbIM rpopekropom PYT (MUIT)
Tumonunbsim B.C.

N

~

J

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

CreumaabHOCTh:

Cnennanus3anus:

®opma 00ydeHus:

XumMusa

23.05.03 [TogBUKHOM COCTaB JKEJIE3HBIX TOPOT

JIOKOMOTHBEI

OyHag

Pa6ouas nporpaMma AUCHUIIMHE (MOZYJIS) B BUAE
JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHa U3 eIMHOM
KOPIOPATUBHON NH()OPMAILIMOHHON CHCTEMBI YIIPABIICHUS
YHHBEPCHTETOM H COOTBETCTBYET OPHUTHHATY

IIpocTas snexTpoHHas moanucs, Beltannas PYT (MUUT)
ID moamucu: 41799
IMoxmucan: W.o. 3aBexyromero kadenpoit Cyxos Oumummn
Hropesnu
Jlara: 21.05.2025




1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

IlensiMu OCBOCHMS TUCHUILIMHBI " XUMUSA" SBIISIOTCS:

1. CdopmupoBaTs y CTYIEHTOB, TEOPETUYECKHH (QyHAAMEHT IS
TATbHEHIIIET0 W3YYCHUS XUMHUYECKUX W €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
MPUOOPETEHUIO CTYACHTAMU 3HAHWK TIO0 OCHOBHBIM BOIpOCaM OOIIeH W
HEOPraHUYECKOW XUMUHU;

2. Pa3BUTh TBOPUYECKOE MBIILICHUE U HAYYHOE MHUPOBO33PEHUE, PACKPBIThH
METOJI0JIOTHI0 XUMUYECKON HAYKH.

3. [lokasarh CBsA3b XMMHUHU C KU3HBIO COBPEMEHHOI'0 OOIIECTBa U €€ PoJib B
pPELIEHUN SKOJIOTHYECKUX MTPOOIIEM.

3agaum:

['maBHOWl 3amauveid y4yeOHOM  JUCHUMIUIMHBI  SIBISIETCS  OO€cleuYeHUe
TEOPETUYECKOM TIOJATOTOBKOM 1O XUMHHM MHXEHEpa IKEJIEe3HOJOPOKHOTO
TpaHCIIOPTa, KOTOpas TO3BOJUT €My OBICTpee M KadeCTBEHHEE YCBauBaTh
NpUKIaAHbIE pa3liesibl XUMHHM, OpPUEHTHUPOBATHCA B YACTHBIX BOIPOCAX,
BO3HUKAIONIUX TPHU OCBOCHMM HOBOM TEXHMKM W B CTPOUTENIBCTBE. B Xome
oOy4YeHHUsI JUCIUIUIMHE HEOO0XOJIUMO JOOUTHCS OCBOCHHUS  CTYJCHTaMHU
TEOPETUYECKUX OCHOB XUMHUH, 0€3 KOTOPHIX HEBO3MOXKHO MMOHWMAHUE CBOMCTB U
MpEBpaIllCHU XMMHYECKUX BEIIECTB, a TaKXKe XHUMHUU OJJIEMEHTOB U UX
COEMHEHUN, KOTOPBhIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenb (GopmMUpPyeMBIX pe3yJbTaTOB OCBOCHHS 00Opa3oBaTENbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh MHXEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
JeSITeTLHOCTH C UCTIONIb30BAaHMEM METO/I0B €CTECTBEHHBIX HAYK, MAaTEMaTHYECKOTO
aHaJIM3a U MOJICTTUPOBAHUSI.

OOGy4eHwue 1o qUCUUILUIMHE (MOIYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yJibraramMm
oOydaromuiics: Oyaer:

3HaTh:

- OCHOBHBIE TOHATHUS U 3aKOHBI XUMMHH;

- CTpoeHre aTOMOB U MOJIEKYT;

- OCHOBHbIE KBAaHTOBO-MEXaHUYECKUE IIpe/ICTaBlieHus 00 00pa3oBaHUU
XUMHYECKHUX CBS3CH;

- OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEIUHEHHI;

- HoMeHknatypy HeOpraHndeckux coeuHeHn; OU3NKO-XUMUAYECKUE



METOJIbI MCCIICIOBAHUS BEIICCTB;
- [leppoguueckuit 3aK0H;

- TepMoguHaMUKy U KWUHETUKY XUMHUYECKHUX
MIPOIIECCOB;

- CBOICTBa PacTBOPOB;

- Teoputo 27IEKTPOIUTUUECKON AUCCOIUAIINH;

- OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU.

YMmerThb:

- Mcnonb30BaTh OCHOBHBIX MOHATHI W 3aKOHOB B PELICHUH XHUMHUYECKHX
3aj1a4;

- TlokaszaTh IPUHITUIILI, JISKAIIUE B OCHOBE KJIacCH(PHUKAIIMK COCTUHCHUN U
XUMHAYECKUX PEAKLINN;

- O3HaKOMUTH C TEPMOJUHAMHUKON U KUHETUKOW XUMHUYECKUX ITPOLECCOB;

- [Tpon3BOAUTH pacu€Thl O MPUTOTOBICHUIO

pacTBOPOB.

Baagern:
- HaBbIkaMu 110 00eCIeYeHNI0 XUMHUYECKON U DKOJIOTHYECKON 0€3011aCHOCTH

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIUHBI (MOTYJIs).

OO0mast TPyIOEeMKOCTh AUCIHUIUIMHBI (MOayJisi) coctaBiser 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O0wvem mucuurInHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOTHI
oOyJarmmxcss ¢ MEJarorMYeCKUMH  padOTHUKaAMU U (WIKM)  JIHUIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHON MporpaMMbl Ha UHBIX YCIOBHSIX,
IIpU MIPOBEICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Nel

KonrakTHas paboTa Ipu NpoBeleHUN YUeOHBIX 3aHATHI (BCEro): 32 32
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 16 16
3aHATHS CEMUHAPCKOTO TUIIA 16 16

3.3. O06beM mucHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITEIIBHOW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYarOIMIMXCS C
Mearoru4ecKuMu paboTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTu3aIiu




o0pa3oBaTeNpbHON MpOrpaMMbl Ha HHBIX YCJIOBHUSX, IpPU  IPOBEICHHUH
IPOMEKYTOUHOM aTTeCTallMK COCTaBIsAeT 76 akaieMUuecKuX yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4€OHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTHIO B (pOpME CaMOCTOSITENTFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopMe
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyeCKuMU pabOTHUKaMU U (WJIN)
JIUIAaMH, TIPUBJICKAEMBIMH K peaau3aliuu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX
YCIIOBUSX, TP MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUIUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJIECpIKaHUE
n/m

1 |Xumus kak Hayka
PaccMarpuBaeMble BOIIPOCHL:

- [Inanupyemele pe3yabTaThl

- [IoHUMAaTh CTpOCHUE BELIECTB.

2 |Atom

PaccmaTpuBaemble BOTIPOCHI:

DHepreTHKa XUMHIECKHX IIPOLIECCOB

- XuMH4ecKast TepMOANHAMUKA.

- [lepBblil 3aKOH TEPMOJIUHAMUKH.

- OHTanenus, ee GU3NUECKUIl CMBICT

- BTopoii 3aK0H TepMOJUHAMUKMY.

- OuTponus. CroboaHas 3Heprus ['md6ca

-ATOM Kak MeJbyaiias yacTHUIla XUMHYECKOT0 3JIEMEeHTa. DJIEKTPOHHAS CTPYKTypa

3 | Xummueckas CBsA3b. METOJT MOJIEKYJISIPHBIX OpOUTAJICH.
PaccmaTpuBBaeMble BOIIPOCHI:

-XuMu4ecKas CBA3b.

-Meton MOJIeKyIISIpHBIX OpOHTalIEH.

4 XUMHUYECKHUE CUCTEMBI U UX TCPMOANHAMHUYCCKAA XaPAKTCPUCTHUKA.
XUMUYECKHE CHCTEMbI U X TEPMOIMHAMHYECKAS XapaKTePUCTHKA.
PaccmarpuBaemble BOIPOCHI:

- X¥MHYECKHEe CUCTEMBI U KX TEPMOJAMHAMUYECKAS XapaKTEPUCTHKA.

- KuHeTHka XUMHUYECKUX peaKkInil.

-XuMuueckoe paBHOBECHE

- CKOpOCTh XUMUYECKOU peaKiuu.

- 3aKOH JIeUCTBYIOIIMX Macc.

- DHeprus aKkTUBaLUU.

- 3aBHCHMOCTBH CKOPOCTH XHMHYECKOHN peakIiu oT TeMreparypsl (mpaswio Bant-I'odda, ypapaenue
Appennyca).

5 |D7IeMEHTHI aHATUTHYECCKON XUMHU
PaccMaTpuBaemblie BOIPOCH:
-DNeMEeHTbI aHAJTUTUYECKON XUMUH




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- OCHOBHBIC TIOHATHS aHATUTUYCCKON XUMHH.

- Knaccn(l)m(auns{ 1 BO3MOXHOCTH MCTOIOB aHAJIU3a.

- XUMHYECKHE METObI aHaI13a.

- OU3UKO-XUMHYECKHUE METObI aHAIU3a.

- HpaKTI/I‘{eCKOC NPUMCHCHHUC aHAJIUTHUYCCKOM XUMHH B MMPOU3BOJACTBCHHBIX YCJIOBUAX.

XUMUS 3JIEMEHTOB

PaccmarpuBaeMbie BOTIPOCHL:

- Bonopon -o6mue cBenerns. M3oromsl Bogopoaa.

- XUMU4YecKue CBOICTBa (C MpUMEpaMy XUMIYECKUX PEaKIIuii).

- [lepcriekTHBHBIC HCTOYHHUKH SHEPTHH Ha OCHOBE BOJOPO/IA M €r0 H30TOIIOB.
- B3psiBoonacHocTs Bogopoaa. ['mapunebl.

]_ue.]'IO‘IHBIe MCTaJJIBI.

PaccMarpuBaeMble BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKUX CBOWCTB B rpymnme (1 rpymma).

- XMMHUYECKHE CBOMCTBA MIETOYHBIX METAIIIOB.

- [Nomydenne menoyHpIx MeTawioB. HaxosxaeHue B mpupoze.

- [IpuMeHeHne MEN0YHBIX METAIIOB. VICTOUHUKY SHEPTHU U3 MIEIOYHBIX METAJUIOB.

Tabmuna JI.1. MenneneeBa

PaccMarpuBaeMble BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIE.

- XuMU4ecKue cBoicTBa (C MpUMepaMu XUMHUUECKUX PEaKLUii).
- HaxoxneHue B mpupoJie, NOIy4eHHUE.

- [Ipumenenue.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaunmenoBaHue 1a60paToOpHBIX paboT / KpaTKoe coiepikaHue

CIIOCOBBI BEIPAXKEHIM A KOHIUEHTPALIUN PACTBOPOB. OIIPEAEJIEHUE
KOHLIEHTPALIMU COJISTHOM KUCJIOTHI

B pesynbTaTe BeINIOTHEHHS JTAOOPATOPHOI pabOTHI CTYJIECHTHI Y3HAIOT:
- KaKHe CyIIeCTBYIOT CIIOCOOBI BEIPAKEHUS KOHIICHTpaui
- METOJ] TUTPOBAHHSA

OIIPEJIEJIEHUE BPEMEHHOM )KECTKOCTU BO/IbI

B pesynbTare BHIIOIHEHHUS TIPAKTAYECKOM paGOTHI CTYAEHTHI Y3HAOT YTO TAKOE KECTKOCT BOJIBI,
Croco0bl yeTpaneHus pasmuuHoi xkectkoctd, FTOCTEI B 0611aCTH KOHTPOJIS KAUECTBA PAa3IMIHbIX BOJ[ U
CoJIepIKaHUs OOIIETO COJEPIKAHUS METAILIOB B BOJIE

CKOPOCTb XMMHWYECKNX PEAKLIMI. XUMHWYECKOE PABHOBECHE

B pesynbTate BIIOIHEHHS JTA0OPATOPHOI pabOTHI CTYJEHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTh XMMHUYIECKHUX PEaKIIHH

- MOMEHT XUMHYCCKOTO paBHOBECHUA

-3M

- [Ipunnun Jle-llatense

- IOHSTHE TUCCOIMAIINN 1 ACCOLHAIINN

- (haKTOPBI BIMSIOIINE HA CKOPOCTH PEAKIMN

TMU/IPOJIN3 COJIEN

B PE3YIbTATC BBINIOJTHCHUSA HpaKTH‘IeCKOﬁ pa6OTI)I CTYACHTDBI O3HAKOMSATCH C:
- IOHATHUEC TUAPOJIN3




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

- conu
- TUZIPOJIU3 COJIEN
- pH cpenst

OKUCJIIMTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI

B pesynbTate BBIOTHEHHS HPAKTHIECKOW pabOThI CTYIEHTHI y3HAtOT 4To Takoe OBP peaknuu, 4ro Takoe
OKHCJICHHE, BOCCTAHOBJICHUE, MIPOLICECCHI IPOTEKAIOIINE NIPH OKUCICHUH U BOCCTAaHOBJICHUN

OJIEKTPOXVMHWYECKHUE ITPOLIECCHL. TAJIbBBAHUYECKHWM DJIEMEHT

B pesynpraTe BRINOIHEHUS MPAKTHYECKON paObOTHI CTYIEHTHI Y3HAIOT YTO TAKOE SJIEKTPOXUMHUICCKIE
TIPOIIECCHI, YTO TaKOe TajJbBaHWICCKHUI 3NieMeHT, DJ]C, cTaHAapTHHIM MOTEHINAT, TOTCHIIAANEI, PacyeT
OJIC raqbBaHUYECKOTO AJIEMEHTa

KOPPO3UMA METAJIVIOB

B pesynbTaTe BBIMONHEHUS IPAKTUYECKOH pabOThI CTYICHTHI Y3HAIOT YTO TaKOE MPOIECCHl OKUCIICHHS Ha
MeTajulax, IpOoLEecc KOPPO3UH METAILIOB.

CIIOCOBBI BALIUTHI OT KOPPO3M1I

B PE3YyIbTATC BBINIOJIHCHUSA HpaKTH‘IeCKOﬁ pa6OTLI CTYACHTHI Y3HAIOT KaK 3alllUTUTh METAJIJIbI OT
KOppO31H, KaKue CII0COOBI 3alIATBI CaMbIC IIPOAYKTHUBHBIC. Hpoueccm MMPOXOAAIINEC HAa MCTAJJIaX IIPpU

Ppa3JIMYHbIX crocobax 3alIUTBI OT KOPPO3HUHU.

4.3. CamocrosiTenbHas paboTa 00yJarommnxcsl.

n/o

Bun camocTosTensHO#M paboThI

W3yuyenue nONMOIHUTEBHON JINTEPaTypHl.

MOJTrOTOBKA K J1a00paTOpHBIM paboTam

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

AW N

[ToaroroBka Kk TEKymeMy KOHTPOJIIO.

5. Ilepeyenb wu3gaHUi, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpHU

OCBOCHUU JUCUUIUIUHBI (MOYJIA).

11\/(; bubnuorpaduueckoe onucanue Mecro nocryna

1 | Xumus : yueOnuk aist By3os / FO. A. Jlebenes, I'. H. https://urait.ru/book/himiya-
®danees, A. M. T'ony6es, B. H. Illanosan ; mox obmieit 536017
penakiueii I'. H. ®aneeBa. — 2-e u3n., nepepad. u g0, —

Mocksa : U3narensctBo IOpaiit, 2024. — 431 c. —
(Beicmiee oopazoBanue). — ISBN 978-5-534-02453-1.

2 XuMus 2J1IeMEHTOB : yueOHuK /uig By30B / 3. T. OranecsH, https://urait.ru/book/himiya-
B. A. TTonxos, JI. 1. Illep6akosa, A. K. bpens. — 2-e u3x., | elementov-562645
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2025.

— 316 c. — (Bricmiee oopazoBanme). — ISBN 978-5-534-
16629-3.
3 | MapreiHoBa, T. B. Xumus : yueOHUK U IPAKTUKyM U1 https://urait.ru/book/himiya-

By30B / T. B. MapteinoBa, U. B. Apramonosa, E. B. 560130




l'ongynos ; mox obmielt penakuueii T. B. MapTeiHoBO#. — 2-
€ u3a., ucup. u gon. — Mocksa : U3natensctBo FOpaiir,
2025. — 368 c. — (Bricmiee oopazoBanue). — ISBN 978-5-

534-09668-2.
4 MapteiHoBa, T. B. XuMust : ydeOHHK U TPAKTUKYM JIJIS https://urait.ru/book/himiya-
By308 / T. B. Maprsinosa, 1. B. Apramonosa, E. B. 560130

I'omynoB ; Mo oOmielt penakiueid T. B. MapTeiHoBOM. — 2-
€ u3a., ucup. u gon. — Mocksa : U3natensctBo FOpaiir,
2025. — 368 c. — (Bricmiee oopazoBanue). — ISBN 978-5-
534-09668-2.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOYJIA).

Odunuansueiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texaunueckas oubnuorexka PYT (MUUT) (http:/library.miit.ru).

Oo6pazoBatenbHas miardopma «tOpaitt» (https://urait.ru/).

O6mue uHPOPMAIMOHHBIE, CIPABOYHBIE U  TMOUCKOBBIE  CUCTEMBI
«Koncynbrant Ilmroc», «I'apanTy.

DNeKTPOHHO-OMOIMOTeYHAs cucTema U3/1aTeIhCTBA «JIaHbY
(http://e.lanbook.com/).

DINeKTpoHHO-0MbanoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MPOTPaMMHOT0 0OECTICYeHUsI, B TOM YHCJIE OTCYECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTIIMHBI (MOIYJIs).

Microsoft Internet Explorer (v npyroii 6paysep).

Omneparnonnas cucrema Microsoft Windows.
Microsoft Office.

8. OmnucaHue MaTepUaJIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCHUILTMHE (MOIYJIIO).

YyebHble aynuTOpuM JUISI TPOBEACHUS 3aHATUN JICKIIMOHHOTO THIIA,
OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKON 1 Habopamu

JIEMOHCTPAIIMOHHOTO 000PYIOBaHMS.

[Tomemenuss sl NOpoBeNEHUA JIAOOPATOPHBIX pabOT, OCHAIIEHHBIE
CIEAYIOIIUM 000pyA0BaHUEM JIA0OPATOPHBIN CTEHI C PEaKTUBAMU:

- KUCJIOTBI;

- LIEJI0YH;



- UHJIUKATOPHI,

- TUCTUUTMPOBAHHAS BOJIA;
- 1abopaTopHas IMocy/ia;

- BBITSDKHBIC IIKA(bI;

- CU3EL

9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auet B |1 cemectpe.

10. OueHouHbIE MaTEPHUAIIBI.

OrneHOYHbIE MaTepHUaIbl, TPUMEHSEMbIE TIPU TIPOBEICHUN MPOMEKYTOUHON
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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