[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

ONO: Taparni Mak iy RAEPATBHOE ATEHTCTBO KEJIE3HOIOPOKHOI'O TPAHCIIOPTA
NomkHoCs EAFTPR TBHOE TOCYIAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXK/IEHUE BBICIIETO OBPA3OBAHUS

[lata noanu - 2.10. hh: . -
T BBOMKCKIT TOCYIAPCTBEHHBII VHUBEPCHTET IIYTE(T COOBILEHHSI
7708e3a47e66a8ee02711b298d7c78bd1e40bf88

XumMus

pabouas mporpamMma JUCHUIUTUHBI (MOJTYJIS )

Crnenuanpaocth CrienianbHOCTh 23.05.06 CTpOUTENBCTBO KENE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENICH
Crernranu3anys YIpaBleHHE TEXHHYSCKIM COCTOSHHEM JKEJIC3HOJOPOXKHOTO MTYTH

Keamuduxanums Huxenep myreid coodieHust
®opma o0yueHns 3204HAas
OO6mmast TpyI0eMKOCTh 33ET

Bunpt KOHTPOJIA Ha Kypcax:

3a4YETHI C OLIEHKOM 2

Pacnpenesienne 4acoB THCHHMILTHHBI M0 KypcaM

Kypc 2
— Uroro
Bup 3anaruit VII Pl
Jlexkuun 4 4 4 4
JlaboparopHbie 4 4 4 4
[TpakTuueckue 4 4 4 4

KonT. 4. Ha aTTecT. 0,4 0,4 0,4 0,4
KoHT. u. Ha atTecT. B [ 0,25 0,25 0,25 0,25

nieproa OC

Uroro ayn. 12 12 12 12
Konrakthas pabora | 12,65 [ 12,65 | 12,65 | 12,65
Cam. pabora 91,6 |[91,6 |91,6 |91,6

Yackl Ha KOHTPOJIb 3,75 3,75 |[3,75 |[3,75
Htoro 108 108 108 108




IIporpammy coctaBun(u):
Cm. npenooas., Comosa H.B.

Pabouas mporpamma IUCHUTUTHHBL
Xumusi

paspaborana B coorBerctBuu ¢ ®I'OC BO:

DenepanbHblii TOCYIapCTBEHHBIA 00pa3oBaTeNbHBIN CTaHIAPT BBHICIIEro 00pa30BaHuUs - CIELUANUTET Mo crenuansHocty 23.05.06
CTpOUTENBCTBO KEJIE3HBIX JJOPOT', MOCTOB U TPAHCIIOPTHBIX TOHHENeH (mpuka3 MunobpHayku Poccun ot 27.03.2018 1. Ne 218)

COCTaBJICHA Ha OCHOBaHWM y4eOHOro iana: 23.05.06-25-5-COKIm.plz.plx

Crenunanpaocth CrieninanbHOCTh 23.05.06 CTpOoUTENbCTBO KENE3HBIX JOPOT, MOCTOB U TPAHCIIOPTHBIX TOHHENe HamnpaBneHHOCTH
(mpodmie) YnpasneHne TEXHUIECKAM COCTOSHHEM JKEIIE3HOJOPOKHOTO ITyTH

Pabouas mporpamma oodpeHa Ha 3aceaHuu Kadeaphl
EcrecTBeHHBbIE HAYKHU

3aB. xaenpoit Bomos B.T.



1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS JUCIUIUIMHEI IBIsIETCS (POPMHUPOBaHUE 00IEeNTpo(ecCHOHATBPHBIX KOMIICTEHINH [0 PEIICHUIO
HMHKEHEPHBIX 33/1a4 B IPoecCHOHaIBHOMN JesTeNbHOCTH € HCHONB30BaHUEM METOJIOB €CTECTBEHHBIX HAayK Ha OCHOBE
pa3BUTHS y 00YHaIOIUXCS €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHS; HAYTHOTO MBIIIICHHUS; LIEJIOCTHOTO IIPECTABICHHUS O
XMMUYECKHX 3aKOHAX OKPYKAIOILEr0 MUPa B UX €JUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIIOCOOCTBYIOLIETO AalbHEHIIEMY Pa3BUTHIO TUYHOCTH;

1.4]- I/IBy‘{eHI/I€ XHMHYCCKHUX SBJICHHI U 3aKOHOB XUMHUH, TPAHUIBI UX IPUMEHUMOCTH, IIPUMCHCHUE 3aKOHOB B BaKHEHIIINX
MMPAKTUYCCKUX MPUITOKCHUAX

1.5 |- BrIpabotka y 00ydarommxcs IPHEMOB U HaBBIKOB PEIICHHS KOHKPETHBIX 33/1a4 U3 Pa3HbIX o0yacTeil XuMuH,
MOMOT'AIOIUX UM B JaJbHEHIIEM petiaTh NpodecCHOHaIbHBIE 33124

1.6 | - O3HaKoMIIEHHE O0YJAIOMUXCS C COBPEMEHHON HAay9IHOH anmapaTypoi ¥ BEIPAOOTKa y 00yJaronuXcs Ha9adbHBIX
HaBBIKOB ITPOBE/ICHUSI AKCIIEPUMEHTAIIBHBIX UCCIICIOBaHHH.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0.17

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEpPHbIE 3a1a4i B IPO(ECCHOHANBHOMN NeITeTbHOCTH C UCTIOIb30BAHUEM METON0B €CTECTBEHHBIX
HayK, MaTeMaTHYeCKOro aHaJI3a U MOJIEINPOBAHUS

OIIK-1.2 IIpuMeHsIeT OCHOBHBIEC IOHATHS U 3aKOHBI €CTCCTBCHHBIX HAYK JJIS PELICHHS IPeIMEeTHO-IIPO(IIIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOBI TEOPETUUECKOTO M HIKCIIEPUMEHTAIBHOTO UCCIIEAOBaHUS OOBEKTOB, IIPOIIECCOB,
SIBJICHUIT; TIPOBOJUT SKCIICPUMEHTHI 10 33IaHHOM METOJIMKE M aHAIIM3UPYET PE3YIbTATHI

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | OCHOBHBIE IOHATHSA U 3aKOHBI XUMUH U UX POJIb B PEIICHUH MIPEAMETHO-IPOPUIBHBIX 33134,

3.1.2 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT0 HCCIIEIOBAHNS XUMHUUECKUX 00BEKTOB, IIPOIIECCOB U SIBIICHUH, METOIUKY
HpOBEJCHUs U 00paOOTKH pe3y/IbTaTOB XUMUYECKOI0 IKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ncrionp30BaTh OCHOBHBIE TIOHATHS U 3aKOHBI XUMHH JUIS PEIICHUS TPEAMETHO-TIPOGHUIBHBIX 337134,

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO M AKCIICPUMEHTATBHOTO MCCIEA0BAaHIS XUMHIECKIX 00BEKTOB, ITPOLIECCOB
SIBICHUH, IPOBOIUTH XUMHUIECKUE IKCIIEPUMEHTSHI 10 3aJaHHOI METOUKE 1 00padaThIBaTh UX PE3yIIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS OCHOBHBIX IIOHATHH M 3aKOHOB XMMUH IS PEIICHISI IPEAMETHO-TPO(QUIBHBIX 3a/1a4;

3.3.2 | HaBBIKaMH MTPUMEHEHHUST METOJIOB TEOPETUIECKOTO U IKCIIEPUMEHTAIBHOI'O HCCIICIOBAHHS XUMUIECKUX 00BEKTOB,
MIPOLIECCOB U SIBJICHUH, HABBIKAMH IPOBEACHUS XUMHYECKHIX SKCIIEPUMEHTOB IO 33JaHHON METOAMKE U HaBBIKAMH
00paboTKH UX pe3yJbTaTOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3eioB H TeM /BUI 3aHITHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIE XHIMHUYECKHE MTOHATHS: MOJIb, aTOMHAS Macca, MOJIIpHAs Macca. 2 1
OCHOBHBIE XUMHUYECKHE 3aKOHBI: COXPAaHEHHsI MacChl, TIOCTOSHCTBA COCTABA.
OKBHBAJIEHT, 3aKOH 3KBUBAJIEHTOB. OCHOBHBIE KJIACCHI HEOPTaHUUECKUX
coeluHeHUH. PacueT 5KBUBaNEHTHBIX MAacC IPOCTBIX BEIIECTB U CIOKHBIX
coenuuenuii /Jlex/

Pazaes 2. OcHOBBI XHMHY€CKO# TepMOTUHAMUKHA

2.1 OHepreTuka XUMUYECKUX IPOLECCOB. BHYTpEHHsS SHEPIUs, SHTAJIbIIMSL. 2 1
OHTponus, sHeprus I m66ca, HaIIPaBIEHHOCTh XUMHYECKUX TporieccoB. /JIex/
2.2 Omnpenenenue TeIIOBBIX 3((HEKTOB XuMHIeCKUX peaknuit /J1ab/ 2 2

Pazngen 3. OcHOBBI XUMHYECKOH KHHETHKH

3.1 CKOpOCTh peakiiuu 1 METO/bI €€ PEerylIupoBaHusl. XUMHUECKOE PaBHOBECHE. 2 2
PaBHOBecCHs B reTepOreHHbIX cucTeMax. PeakiinoHHass CIOCOOHOCTH
Berects. /JIex/
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Pacuer 3aBUCHMOCTH CKOPOCTH PEAKLMH OT KOHIIEHTPALUM pEerupyoIIX
BELIECTB U TeMIepaTypbl. PacueT KoHCTaHThI paBHOBeCHs peakiuid. [IpuHumn
cMerieHns xumudeckoro pasHoecus Jle Ilarense /T1p/

Paznen 4. Ilepuoanyeckasi cucTeMa U CHCTEMATHKA 3j1eMeHTOB. CTpoeHue
atoma. OCHOBHbBIE XapaKTePHCTHKH 371eMEeHTOB.

4.1

Crpoenue atoma. KBaHTOBO-MexaHH4ecKas Moeib aromMa. KopmyckyisipHo-
BOJIHOBOH Iyasii3M. DIEKTPOHHEIC 000I0YKH aToMOB. KBaHTOBEIE YHCIIa.
TTopsi10K 3amoHEeH s ANEKTPOHHBIX 000J104YeK: pUHLKIT [1ayiTH, mpaBuiio
I'yana, npasuia KireuxoBckoro. JnekTpoHHbIe ceMeiicTBa anemMeHToB. /Cp/

10

4.2

OnexTpoHHbIE (POPMYIIBI H HIEKTPOHHBIE CXEMBI aTOMOB. MI3MeHeHHe CBOICTB
AJIEMEHTOB MO MEPUOAaM U rpymnmam cucreMsl Menneneesa /I1p/

Pa3zgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1

CoBpeMEeHHbIE IPEICTABICHHS O IPUPOJIE XUMHUECKOH cBA3H. Onpenenenue u
OCHOBHbIE XapaKTEPUCTUKNA XUMUUYECKON CBA3H. MeTo/ BaJIeHTHBIX CBsI3ei
(MBC). Metoa MosekymsapHbIx opoutanein (MMO). IIpocTpaHcTBeHHAS
CTPYKTypa MoJIeKy:1. JIuIoabHbIE MOMEHTSHI CBsA3el U MojeKyll. Bonopoanas
cBs13b. Curma u - cBsizu. /Cp/

52

DEeKTPOHHOTOYCUYHBIC U CTPYKTYPHBIC (POPMYJIBI MOTEKYI. JUmoabpHbIe
MOMEHTBI MoJieKyit /Cp/

Pa3nen 6. PacTBopsl

6.1

CrocoOBI BRIPajKCHHUS KOHIICHTPAIIMH PACTBOPOB. 3aKOHBI PACTBOPOB IS
crabbIX MEKTPOIUTOB. [IpUMEHeHHE 3aKOHOB K CHITBHBIM DIIEKTPOJIUTAM.
Dnextponutryeckas pucconuaiys. CTerneHb JUCCOLHAIMN, KOHCTAHTa
JICCOIMAINHN, H30TOHNIECKUI Kod(duipeHT. IOHHO-MOJEKYIISIPHBIE PEaKIInH.
DnexTponuTudeckas nuccormars Bonsl U pH cpenst. I'unponus coneit. /Cp/

11

Pazaen 7. OKHCIMTEILHO-BOCCTAHOBHTEIbHbIE nmpoueccnol

7.1

[ToHsTHE O CTENIEHH OKUCIICHHUS DJIEMEHTOB B COSAMHEHHAX. OKHUCIUTENIBHO-
BOCCTaHOBHTEJIbHBIE CBOWCTBA MPOCTHIX BEIIECTB U XUMHYECKHX COSANHEHHH.
OKHCITUTENHO-BOCCTAaHOBUTENbHBIE Peakiuy. HarmpaBieHHOCTh OKHCIUTEIBHO-
BOCCTAQHOBHTENBHBIX peakunii. CTaHIapTHBIC 3TEKTPOAHbIC MOTCHIUAIbL.
®opmyna Heprcra /Cp/

7.2

OKHUCIUTETFHO-BOCCTAHOBUTEBHBIC peakiuu /J1ab/

Paznen 8. 3J1eKTp0ngnqec1me CUCTEMBbI.

8.1

XUMHYecKHe UCTOYHUKH TOKA: FajJbBaHMUYECKUE HIEMEHTBI, aKKyMYJISATOPBI,
TOIUIMBHBIE 3JIEMEHTBI, YCTPOMCTBO, IPOLIECCH], UCIIOIb30BAaHHUE HA XK.1I.
TpaHcmopre. Bogoponnas sHepretuka. Jnektponu3. KatonHoe BoccTaHOBICHUE
1 aHOJHOE OKHCIIEeHHE. DIEKTPOIN3 C aKTUBHBIM aHOJIOM. BTopuuHble npomnecchl
npu auextponuse. 3akonsl dapanest. Beixoxa o Toky. [Ipumenenue
anekTponu3za. /Cp/

12

Paznen 9. Koppo3usi meTajiioB

9.1

Koppo3sus MeTanioB: 21eKTpOXUMHYECKas U Ta30Basl, IOKa3aTeIl KOPPO3UH.
Bumbl 251eKTpOXUMHIECKOI KOPPO3HH: 00pa30oBaHNe rajlbBaHMYECKON TTapkbl,
KOHIICHTPAIIMOHHON SUCHKH, KOPPO3Hs O] AEHCTBHEM OIy>KAAIOIINX TOKOB.
MeTofbl 3aIUTHI OT KOPPO3HUHU: MOKPBITHS, HHTHOUTOPBI KOPPO3HH,
aeKTpoxuMHuueckas 3ammura /Cp/

10

Paznen 10. IlucniepcHble cUCTEMBbI

10.1

JlucniepcHbIe CUCTEMBI, UX KJIACCU(HKAIIIH, METOBI TIOIYUCHUS. YCTOINUNBOCTh
JUCTIEPCHBIX CUCTEM U CITOCOOBI X cTabumu3amuu. /Cp/

10.2

CTpoeHye MHULEIT HEOPTaHMYECKUX 30J1e# 1 criocoObI HX Koaryasuuu. [lopor
koaryssiaun /Cp/

Pazpnen 11. CamocrosiTenibHasi pabota

Ioaroroka k jexuusm /Cp/

IToxgroroBka k mpakTu4eckuM 3aHstusM /Cp/

11.3

IMoxroroska k nabopatopHbIM paboram /Cp/

11.4

BerinonHeHre KOHTPOIbHO# pabotsl /Cp/

8,6




Paznen 12. KouraktHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ onenkoi /KD/ 2 0,25

12.2 KonTponsHnas pabora /KA/ 2 0,4

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIC MaTEePHANbI IS IPOBEICHNS IIPOMEXKYTOYHOH aTTeCTAllMH OOYJAIOMINXCSl MPUBEICHBI B MIPHUIOKECHIH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BUIBI TEKYIIEr0 KOHTPOJS MO AUCLUIUIMHE (MOIYIIO), BUABI 3aJaHUN, KPUTEPUH UX OLICHUBAHUS,
pacmpeerneHre 0auToB IO BUIAM TEKYIIETO KOHTPOJIS pa3padaThIBAIOTCS MPENoaBaTeNieM JUCIUIUTHHEI C YISTOM €€ CIIeII(DUKH 1
JIOBOZIATCS 10 CBEJICHUS 00YHJarOMUXCs Ha TIEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYILIECTBISETCS MPErnojaBaTeieM JUCUUIUIMHB (MOIYIsl) B paMKaX KOHTaKTHOM
paboThI U CaMOCTOATEIBHOM paboThl 00ydaronmxcs. st pUKCHpOBaHUS PE3yabTATOB TEKYIIETO KOHTPOIS MOKET HCIIONB30BAThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Wznarensc O11. anmpec
TBO, IO
JI1.1 | I'muaka H.JL OO6mas xumus Mocksa: | http://www.book.ru/bool
KnoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBI, COCTABUTENN 3arnaBue Wznarensc On. agpec
TBO, TOJ1
JI2.1 |H.JI. I'munka 3amauu ¥ yrmpaxxHeHus 1Mo o01eit xumun: yued. mocodue mis | M.:Kuopy | https://www.book.ru/bo
BY30B c,,2019

6.2 UH(popmManmoHHble TEXHOJIOTHH, HCTIOIb3yeMble PH 0CYIIeCTBJIEHUN 00pa30BaTeILHOIO MPoIecca mo JUCIUTLINHE
(Mony.10)

6.2.1 IepeueHb JIMIIEH3HOHHOTO H CBOOOTHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 ofecreyeHust

6.2.1.1

6.2.1.2

6.2.1.3| MS OFFICE

6.2.2 Ilepeyenn npoeccuOHAIBHBIX 023 JAHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | KoncynpraHT 1uioc

6.2.2.2 | TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | JIexionHBIe ¥ Ta0OpaTOpPHEIE paOOTHI IIPOBOISATCS B COOTBETCTBUY C PACIICAaHUEM 3aHATHI B TabopaTopHsax oomei
XMMUH, BKITFOYAIOIIECH: CYIIMIBHBIN MIKad, YCTPOUCTBO AT OBICTPOrO MPOCYIIUBAHUS XUM. IOCY/IbI, IITATUB
nabopatopHbii (10 1mT.), aKBaTUCTUILIATOP, OUAUCTIILIATOP, 6apomeTp, Bechl anekTpoHHble CASCUWG620HV, koMIekT
¢dommuit, anmapar Kunma, mumummsoinet™eTp pH-150M 1 B y4eOHO-HCCIIEI0BATENBCKOM JIA00PATOPHH, BKITIOYAOIIICH:
ammapat Kumnma, 6apometp, 6uctumsarop, Becsl HR 60, konbonarpesarens [1941000M, mumuBonst™etp pH-150M, neds
MydenbHas, Tepmobiok I19-4030, xpomarorpad "Xpomarek Kpucran", snekrponeus CILOJI. [Ipu npoBeneHun 3aHATHIA
HCIIONB3YeTCSI MPOSKTOp M SKPaH.

7.2 Z[J'IH BBITIOJIHEHUST CAMOCTOSTEIIbHOM pa60TLI HCIIOJIB3YCTCA YUTAIbHBIHA 3a]1 OMOIMOTEKH C BBIXO/IOM B I/IHTepHCT.

7.3 | Anst xpareHus 1ab0paTOpHOTro 000PYA0BAHUS MIPEAyCMATPUBACTCS CIEI.IIOMEIICHUE .




