MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIA

OEJEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

/

N

Paboyast mporpamma JUCHUILIMHBI (MOJTYJIs),
KaK KOMIIOHEHT 00pa30BaTeIbHOI IPOrpaMMBbI

110 CTICIHATLHOCTH
23.05.03 INoaBmkHOM COCTaB XKeIe3HbIX A0pPOT,

BBICIICTO o6pa§03anm« - nporpamMma CueuaJInuTeTa

yTBepKJIeHHOU nepBbIM npopekropom GPI'AOY BO

PYT (MUUT) Tumonunsm B.C.

\

J

PABOYASI MPOI'PAMMA JUCHMITJIMHBI (MOJIYJIST)

XumMus

CrenuaabHOCTE:

Crenuanusamnus:

dopma 00yUeHUsI:

[Taccaxxupckre BaroHsl

OuHo-3a04Had

23.05.03 TTogBM>KHOM COCTAB KEJIE3HBIX TO0POT

( PaGouas nmporpaMma JUCIUIIINHEL (MOIYJIs) B BUIE )
3JIEKTPOHHOTO JIOKYMEHTA BBITPYKEHA U3 eIMHON
KOPIIOPATHBHON HH()OPMAIOHHOM CHCTEMBI yIIPaBICHUS
YHHMBEPCHTETOM M COOTBETCTBYET OpPUTHHAIY
- J

Ipocras snekTpoHHast noAnuck, BeiganHas ®ICAOY BO PYT
(MHUT)
ID nognucu: 41799
IMopmucan: W.o. 3aBexyromero kadenpoit Cyxos dummmnm
Hropesua

Jata: 01.09.2026




1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

LlenstMu OCBOCHUS TUCHUTUIMHBI " XUMHUS" SBIISIOTCS:

1. CdopmupoBatb y CTYJICHTOB, TEOPETHUCCKUN (QyHIAAMEHT s
JTadbHEUIIer0 W3YYEeHHS XUMHUUYECKHX W €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
NPUOOPETCHHUIO CTYJIGHTaMH 3HAHUW 110 OCHOBHBIM BOIIpocaM oOIIeH u
HEOPraHN4E€CKON XNUMUH;

2. Pa3BUTh TBOPUYECKOE MBIIUICHUE W HAYYHOE MHUPOBO33PEHUE, PACKPHITH
METOJIOJIOTUIO XUMAYECKOWU HAYKH.

3. [loka3aTh CBSI3b XUMHHU C KU3HBbIO COBPEMEHHOI'O OOILIECTBA U €€ POjb B
pelIeHUH SKOJIOTHIECKUX MTPOOIIEeM.

3anauu:

['maBHO#t 3amadeid ydyeOHOM  JTUCHMIUIMHBI  SIBISETCS  oOecIeueHHUe
TEOPETHUYECKOW IOATOTOBKOM IO XUMHHM HMHXEHEpPA KEIE3HOJIOPOKHOTO
TPAHCIIOPTa, KOTOpasi TMO3BOJUT €My OBICTpee M KayeCTBEHHEE YCBauWBaTh
NPUKJIAIHBIE pa3leiibl XWMHWHU, OPHEHTUPOBATHCS B YaCTHBIX BOIPOCAX,
BO3HUKAIOIIMX TMPU OCBOCHUM HOBOM TEXHUKM WU B CTPOUTENBCTBE. B xome
o0yueHHs] JUCIUIUIMHE HEOOXOJMMO JIOOMTHCS  OCBOCHHUS  CTYJICHTaMHU
TEOPETUUCCKUX OCHOB XUMHUHM, 0€3 KOTOPHIX HEBO3MOXKHO IMOHHMAaHUE CBOWCTB H
MPEBPAIICHU XUMHYECKUX BEIIECTB, a TAKXKE XHUMHU DJIIEMEHTOB M HX
COCMHEHUN, KOTOPBhIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. IlnmanupyeMsble pe3ynbTaThl 00y4YeHHs 110 AUCHUIUTHHE (MOIYJIIO).

Ilepeuenp GopMUPYyEMBIX pe3yJbTAaTOB OCBOSHHS  00pa3oBaTEIbHOMU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIHUILTUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXKEHEPHbIE 3aJaud B MpodeccuoHaabHOM
NEATEeIbHOCTH C UCTIOIb30BaHUEM METO/I0B €CTECTBEHHBIX HAYK, MATEMAaTUYECKOTO
aHau3a U MOJICJINPOBAHMUSI.

OO0yueHnue 1Mo JUCIUIUTHHE (MOTYJIIO ) IPEIIoIaraeT, 4YTo 1Mo ero pe3yJibraraM
oOyyaroruiicst Oyier:

3HaTh:

OCHOBHBIC MOHSATHS WU 3aKOHbl XUMHUU, CTpPOEHHUE aTOMOB M MOJIEKYJ;
OcHOBHBIE

KBAaHTOBO-MEXaHUUYECKHE TMpeJCTaBiIcHUsS 00 0O0pa3oBaHUHM XHMHYCCKHX
cBs3eii; OCHOBHBIC KJIACCHI

HEOPraHUYECKUX COCIMHEHNN; Howmenxknarypy HEOpPraHU4ECKUX
coeauHeHn; GU3NKO-XUMHYECKHE



METO/IbI HcclieIoBaHus BenlecTs; [lepuoanyeckuii 3akoH; TepMoAMHAMUKY U
KHHETUKY XUMHUYECKHUX

nporeccoB;  CBoiicTBa  pacTBOpPOB;  TeOpHUIO  DIEKTPOIUTHUECCKOM
JIACCOIIHAIINM;

OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKITUU

YMmern:

Hcnonb30BaTh OCHOBHBIX IMOHSATHA W 3aKOHOB B PEUICHHM XHUMHUYECKUX
3agay; [TokazaTh NPUHIUIIBI,

JeKalue B OCHOBE KiIacCU(DUKAIIMU COSIUHEHUH U XUMUYECKUX PEaKIIUii;
O3HAKOMUTH C

TEPMOJMHAMUKON W KHUHETHUKOW XUMHUYECKHX IpoueccoB; lIpousBoauthb

Pacy€ThI IO MPUTOTOBJIEHUIO
pacTBOpPOB.

Baagern:
HaBpikaMu 1o o0ecrieueHNnI0 XUMUYECKON U DKOJIOTHYECKON 0€30ITaCHOCTH

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCHMUILUIMHBI (MOTYJIS).

OOmast TpyJOEMKOCTh JTUCHMIUIMHBL (MOAyJisg) cocTaBisier 2 3.e. (72
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiii 00pa3oBaTeIbHON MPOrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomnuectBo yacos

Turm yueOHBIX 3aHITHI
Bceero | Cemectp Nel

KonTtakTHas paboTa mmpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 16 16
B tom uncne:

3aHATHSA JIEKIHOHHOTO THIIA 8 8
3aHATUS CEMUHAPCKOTO THIA 8 8

3.3. O06bemM mucHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIBHONW pabOThI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
NeIarorTHIeCKUMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBIIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHOM MpOTpaMMbl HAa HWHBIX yCIOBUSIX, TMPH TPOBEACHUU
IPOMEKYTOUYHOM aTTeCTallMK COCTaBIsAET 56 akaieMHUuecKuX yaca (OB).




3.4. 1Ipu 0Oy4eHnu 1o UHAUBUyAJIbBHOMY Y4€OHOMY IIJIaHy, B TOM YHCJIE IIPU
YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme
KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)
JUIAMH, TIPUBJIEKAEMBIMH K pealiu3alliid 00pa30BaTeIbHON MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPU [IPOBEJICHUU IPOMEKYTOUHON aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Xumus kak Hayka

PaCCManI/IBaeMBIC BOIPOCHI:

- [Inmaaupyemble pe3ympTaThl

- IOHUMAaTh CTPOCHUC BCUICCTB, TCOPCTUICCKHUC OCHOBBL

2 |Atom

PaccmaTtpuBaeMble BOIIPOCHI:

DHepreTuka

XMMUYECKHX MPOIIECCOB

- XuMu4ecKast TepMOANHAMUKA.

- [lepBblil 3aKOH TEPMOIUHAMUKH.

- DHTaNbmUs, e GU3NIECKUI CMBICT

- Bropoii 3aKoH TepMOJUHAMUKHY.

- Outponust. CeoboxHas sHeprus [ mb6ca

-ATOM Kak MeJbyaifias yacTHUIla XUMHYECKOT0 3JIEMEeHTa. DJIEKTPOHHAS CTPYKTypa

3 |[Tepmoauyeckuii 3aKoH U neproandeckas cuctema snemeHToB J1.M1. Menneneena
PaccmarpuBaembie BOIIPOCHL:
- Ilepnonnyeckuil 3aK0H U nepuoaudeckas cucrema anemenTos [I.M. Menaeneesa

4 | Xumuueckas cBsizb. MeTO MOJIEKYJISIPHBIX OpOUTANICH.
PaccmaTpuBBaeMble BOTIPOCHL:

-Xumu4ecKas CBS3b.

-MeTo MOJEKYISIPHBIX OpOHTAIICH.

5 XHUMHUYECKHE CUCTEMBI H UX TCPMOANHAMHUYCCKAA XapaKTCPUCTUKA.
XUMHUECKHE CHUCTEMBI U MX TEPMOJMHAMHUUECKas XapaKTePUCTHKA.

PaccmarpuBaembie BOIPOCHI:

- X¥MHUYECKNE CHCTEMBI M MX TePMOJUHAMHUYECKas XapaKTepUCTHKa. - KHHeTHKa XUMUYECKHX
peakuuit.

-X¥UMH4ecKkoe paBHOBECHE

- CKOpOCTh XUMHYECKOH pEaKIHH.

- 3aKOH AEHCTBYIOLINX MacC.

- DHeprus aKTUBaIUH.

- 3aBUCHMOCTB CKOPOCTH XHMHYECKOH peakIuu oT TeMreparypsl (npasuwio Bant-T'odda, ypasaenue
Appennyca).

6 SJICMCHTLI AHAITUTAYECKOU XUMUU
PaccmarpuBaembie BOIPOCHL:
-DJeMEHTHI aHAJIMTHYECKON XUMUH




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

- OCHOBHbIC TIOHATHS aHATUTUYCCKON XUMHH.

- KﬂaCCI/I(l)I/IKaHI/Iﬂ 1 BO3MOXHOCTH MCTOIOB aHAJIM3a.

- XUMHYECKHE METObI aHaI13a.

- ®U3NKO-XUMHYECKHE METObI aHAIU3a.

- HpaKTqucxoe OTPUMCHCHHUC aHAJIUTHYCCKOM XUMHH B MMPOU3BOJACTBCHHBIX YCJIOBUAX.

XHMUS 3JIEMEHTOB

PaccmarpuBaembie BOIPOCHI:

- Bonopon -o6mue cBenenwns. M3orombl Bogopoaa. XUMHUIECKHE CBOMCTBA (C MPUMEpaMU XUMHYECKIX
peaximii).

- IlepcniekTUBHBIE HCTOUHUKH SHEPTUU Ha OCHOBE BOAOPOJA U €r0 U30TOIOB.

- B3psiBoonacHocTs Bogopona. I'mapunel.

H_IGJ'IOLIHBIC METAaJlJIbI.

PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (hPU3UUECKUX CBOWCTB B rpymre (1 rpynma).

- XMMHYeCKHe CBOWCTBA LICIOYHBIX METaJUIOB.

- [TomyyeHue menoyHeIX MeTawioB. Haxoxenue B mpupose.

- [IpyMeHeHHe MIeNIOYHBIX METAIIOB. CTOYHHKH SHEPIHHU M3 IETOYHBIX METAJLIOB.

[[l€nouno3eMeNbHbIC METATIIbI

PaccmaTtpuBaeMble BOIIPOCHI:

- 3aKOHOMEPHOCTH (PU3UUECKUX CBOWCTB B rpymre (2 rpynma).

- XuMHYeCKHe CBOMCTBA MIEIOYHO3EMENbHBIX METAIIJIOB.

- [Tony4yenue ménouHo3eMenbHbIX MeTa/uI0B. HaxoxaeHue B mpupoe.
- [IpumeHeHre mENOYHO3EMENIbHBIX METAIIIOB

10

DeMEeHTHI 3-1 TPyIIIIbI NEPUOIUYECKOM cucTembl snemenToB JI.M. Menneneesna.
PaCCManI/IBaeMBIe BOIPOCHI:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOICTB B TPYIIIIE.

- XuMudeckue cBoicTBa (¢ MpUMEpaMu XUMIYECKUX PEaKIHii).

- HaxoxeHue B mpupojie, NoJy4eHue.

- IIpumenenue.

11

OnemeHTsl 3-i U 4-11 TpyIIIbl IepuoandecKor cuctemsl dsieMenToB /[.J. Menneneesa.
PaccmarpuBaembie BOIPOCHL:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOICTB B TPYIIIE.

- XuMudeckue cBoOicTBa (¢ MpUMEpaMu XUMIYECKUX PEaKIIHii).

- HaxoxxieHue B npupoze, noJiyueHue.

- [Ipumenenue.

12

DJIEMEHTHI 5-U U 6-UrpynIbl IepuoandecKkon cucreMsl aneMenToB [[.1. Menpaeneena.
PaccmarpuBaembie BOIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIIE.

- XuMu4uecKkue cBoiicTBa (¢ MpUMEpaMu XUMHUYECKUX PEaKIHil).

- HaxoxxzneHue B mpupoje, noaydeHue.

- [Ipumenenue.

13

DJIeMEeHTHI 7-i ¥ 8-UrpyNIbl NEPUOANIECKON cucTEMBI dsieMeHToB /.. Mennaeneena.
PaccmarpuBaeMble BOIIPOCHL:

- 3aKOHOMEPHOCTHU (PU3MYECKUX CBOMCTB B IpyIIIIE.

- XuMudeckue cBoiicTBa (C MpUMepaMu XUMHYECKUX PEaKIIHil).

- Haxoxxznenue B mpupoje, noaydeHue.

- [Ipumenenue.

14

OnemenTsl 9-1 u 10-i rpynnsl nepuoauueckoi cucreMsl anemenToB .M. Menneneesa.
PaCCMa’I‘pHBaCMLIC BOIPOCHI:
- 3aKOHOMEPHOCTH (PU3NUECKHX CBOWCTB B TPYIIIE.




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

/11
- XuMudeckue cBoicTBa (¢ MpUMepaMu XUMIYECKUX PEaKIIiii).
- Haxom,ueﬂne B IIpUpoJe, MojaIyucHue.
- IIpumenenue.
15 |Dnementsl 11-# u 12-# rpynmnsl nepuoandeckoit cuctemsl anemerToB J.. Menaeneena.

PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XuMudeckue cBoicTBa (¢ MpUMepaMu XUMIYECKUX PEaKIIii).
- Haxoxnenne B mpupo/ie, HOIydeHHE.

- [Ipumenenue.

16

OnemenTs! 13- rpynnel nepuoguueckoi cuctemsl asemenTos [[.J1. Menneneesa.
PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOM€pHOCTI/I (bI/I3I/IquKI/IX CBOICTB B rpymnre.

- XuMuueckue cBoiicTBa (¢ mMpUMepaMu XUMHUYECKUX Peakiuil).

- HaxoxxieHue B Ipupoze, MoJIydeHue.

- [lpumenenue.

17

OneMeHThl 14-i1 Tpynnsl nepuoandeckoit cucremsl anemenToB JI.. Menpaeneena.
PaccmaTprBaemble BOIIPOCHI:

- 3aKOHOMEPHOCTH (PU3NUECKUX CBOWCTB B TPYIIIE.

- XuMuueckue cBoiicTBa (¢ mMpUMepaMu XUMHUYECKUX PEaKIuil).

- HaxoxzaeHue B mpupoje, NoayducHue.

- IIpumenenue.

- YIiiepon 1 ero coeJUHeHHs: (pU3nUecKue, XUMIYECKUe, TOKCHUECKUE CBOMCTBA, OMOIOrnyecKas poJb.

18

OneMeHThl 15-11 rpynnel nepuoandeckoit cucremsl anemenToB .M. Menaeneesa.
PaccmarpuBaeMble BOIPOCHI:

- 3aKOHOMEPHOCTH (PU3NUECKUX CBOWCTB B TPYIIIE.

- XUMHUYeCKHE CBOMCTBA (C MPUMEpaMH XUMHIECKUX PEaKIIHH).

- Haxoxnenue B mpupose, NorydeHue.

- IIpumenenue.

19

OnemeHTsl 16-1 rpynmel nepuogudeckon cuctemsl anemenTos [[.J. Menneneesa.
PaccmarpuBaembie BOIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIIE.

- XuMudeckue cBoicTBa (C MpUMEpaMU XUMIYECKUX PEaKIIHii).

- Haxoxxienue B nmpupoze, noJiyueHue.

- [Ipumenenue.

20

OnemeHTsl 17-1 u 18-i1 rpynmsl nepuoanydeckoit cuctemsl anemerToB J[.M. Menaeneena.
PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIIE.

- XuMu4uecKkue cBoiicTBa (¢ MpUMEpaMu XUMHUYECKUX PEaKIHil).

- HaxoxzaeHue B mpupoje, NoaydueHue.

- IIpumenenue.

- A30T, Gochop, MBIIBAK B OPraHU3Me, UX OMOIOTUYECKasl POIIb.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThHI

/o

HanmMenoBanme mabopaTopHbIX paboT / KpaTKOe coiepKaHue

CIIOCOBbI BBIPAXKEHNM A KOHIHEHTPALIUU PACTBOPOB. OIIPEAEJIEHUE
KOHLIEHTPAILIMU COJISTHOM KUCJIOTHI




/ HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne
n/m

B pesynbrate BeINOTHEHHA 1a00PATOPHOI pabOTHI CTYJECHTHI Y3HAIOT:
- KaKue CyIIeCTBYIOT CIIOCOOBI BEIPayKEHUS] KOHIIEHTPALUH
- METOJl TUTPOBaHUS

2 |OIPEAEJEHME BPEMEHHON )XECTKOCTHU BOJIbI

B PE3YyJIbTATC BBINIOJTHCHUSA HpaKTH‘IeCKOﬁ pa60T1>1 CTYACHTHI Y3HAIOT YTO TaKO€ )KECTKOCTH BO/bI,

cnocoO0BI ycTpaHeHHs pa3nuaHoii xecTkocT, ' OCTHI B 00651acT KOHTPOIIA Ka4ecTBa pa3IMIHBIX BOJI U
coziepKaHus o0IIero coaepyKaHus MeTaIOB B BOJE

3 |CKOPOCTh XUMUUYECKUX PEAKIIN. XUMUYECKOE PABHOBECHE

B pesynbrate BeINOTHEHHA TA0OPATOPHOH pabOTHI CTYJCHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTh XUMHUYECKUX peaKIHi

- MOMEHT XUMHYECKOTO PaBHOBECHUS

-3/IM

- [Ipunnun Jle-1llaTense

- IOHATHE JUCCOLMAILIMHN U aCCOLIMALINU

- (paKTOPHI BIHSIOIINE HA CKOPOCTh PEAKIIHN

4 TUJPOJIU3 COJIEN

B PE3yJbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTI>I CTYACHTBI O3HAKOMSATCA C:

- TIOHATHE THAPOIH3
- conu

- TUJIPOJIU3 COoJier

- pH cpenel

5 |OKUCJIIMTEJIBHO-BOCCTAHOBUTEJIBHBIE IMTPOIIECCHI

B pesynbraTe BBINOTHEHHUS NPaKTHIECKON pabOTHI CTYICHTHI Y3HAIOT uTo Takoe OBP peakium, uTo Takoe

OKHCJICHUEC, BOCCTAHOBJICHUEC, TPOLCCCCHI IPOTCKAOIIHNC ITPU OKUCIICHUHU 1 BOCCTAHOBJICHHUU

6 |DJIEKTPOXUMUUYECKHUE ITPOLIECCHI. TAJIbBAHUYECKUI JIEMEHT

B PE3yJIbTAaTC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTI>I CTYACHTHI Y3HAIOT UYTO TAaKOC JDJICKTPOXUMUYCCKUC

MPOLIECCHI, UTO TAKOE TallbBaHUYECKUH 3ieMeHT, DJ]C, cTaHaapTHBIN MOTEHIIMAN, TOTEHIIMABI, pacyeT
OJ1C rajbBaHUYECKOTO 3JIEMEHTa

7 |[KOPPO3U1s METAJIJIOB

B pe3ynprare BRINOIHEHUS MPAKTHYECKON pabOTHI CTYIEHTHI Y3HAIOT YTO TAKOE MPOIECCH OKUCIICHHS Ha

METal1aX, Mpo1ecCc KOPpPO3Un METAJIOB.

8 |CIIOCOBHI 3AIIIMTHI OT KOPPO3UU

B PE3yJbTAaTC BBINIOJHCHUSA HpaKTH‘IeCKOﬁ pa6OTI>I CTYACHTHI Y3HAIOT KaK 3alllUTUTh METAJJIbI OT
KOppO31H, Kakue CII0COOBI 3alIUTBI CaMbIC IIPOAYKTHUBHBIC. Hpoueccm MIpOoXOoadlne Ha METAJJIax IIpu

Pa3NIUYHBIX CIIOCO0AX 3aIUTH OT KOPPO3UH.

4.3. CamocrosiTenbHas padoTa 00ydarOIuXCs.

Bun camocrositensHo# paboTh

1 |M3ydeHue MOMOTHUTEIBHOMN JIUTEPATYPHI.

2 IIoarororka k HpOMC)KyTO‘-IHOﬁ aTTeCTalu.

5. Ilepeyenr wu3naHui, KOTOpPHIE PEKOMEHIYETCSl MCHOJIb30BATh MPHU
OCBOCHMH JTUCUUILTUHBI (MOIYJIs).




bubnmorpaduueckoe onucanue Mecto nocrtyna

1 Xumust, 507 ctp. ISBN 978-5-534-03930-6 Huxonbckuit A. | https://urait.ru/bcode/511226
b., CyBopoB A. B. Yueonuk FOpaiit , 2023
2 | Xumus okpyxarorieit cpenst, 233 ctp. ISBN 978-5-534- https://urait.ru/bcode/510485
00029-0 Xaxanuna T. U., Hukutuna H. I'., [Teryxos U. H.
Yyeonuk HOpaiir , 2023

3 | O6mas xumus, 139 crp. ISBN 978-5-534-07936-4 https://urait.ru/bcode/515318
[lepb6akos B. B., bap6oruna H. H., Bmacenko K. K.
VYuebHoe nocobue KOpaiirt , 2023

4 Xumus, 368 ctp. ISBN 978-5-534-09668-2 Mapteirosa T. | https://urait.ru/bcode/511370
B., ApramonoBa U. B., 'onynos E. b. YueOnuk FOpaiit
2023

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
MH()OPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCHOJB30BAaThCS IPHU
OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

UHTEpHET-pecypc - http://www.xumuk.ru/

UHTEepHET-pecypc - http://quant.distant.ru/konspekt_atom.htm

uHTEepHET-pecypc - http://quant.distant.ru/files/pdf/MOL _razd.pdf

uHTEepHET-pecypc - http://quant.distant.ru/files/pdf/chbond.pdf

UHTEPHET-PECypc - http://www.chem.msu.ru/rus/teaching/kovba-

pupyshev/welcome.html

yaeonuk - http://z3950.ksu.ru/bcover/0000801485 con.pdf

yueOnuk - http://23950.ksu.ru/bcover/0000807520_con.pdf

7. IlepeuyeHb  JHUIEH3UOHHOTO W  CBOOOAHO  PACIPOCTPAHSIEMOTO
MPOTrPAaMMHOTO OOECIeYeHUsI, B TOM YHCJICE OTCUYECTBEHHOTO IPOM3BOJICTBA,
HEO0OXOIMMOTO JIJIs1 OCBOCHUS AUCITUTIIIUHBI (MOIYJIs).

Office 365

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIHUILUTHHE (MOIYJIIO).

HNmeercss crneuuanu3upoBaHHas JilabopaTopHusl JIEKIMOHHAs —ayAUTOPUS.
JlabopatopHoe

o0opynoBaHue u Xxumuueckas mnocyna. HoytOyk. MynbTumMeanitHbIin
npoexTop. ['padonpoekTop.

bubnuoreunsiit GoHI.

9. ®opma MpoMeKYTOUHON aTTEeCTALNH:



3auet B 1 cemectpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEepUAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLICHT, K.H. Kapeapsl « XuMus u
WH)KEHEPHAs YKOJIOTHSD)

CoracoBaHo:

3aBenyromuii kadeapoit BuTPIIC
1.0. 3aBeayroniero kadeapoit Xulld

[Ipencenarens yueOHO-METOUUECKOM
KOMHUCCHU

IO .K. boimannoBa

M.B. Ko3znos
®.U. CyxoB

H.A. AunpusinoBa



