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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

LlenssmMu ocBOEGHMS TUCUUILUIMHBI " XUMuUs" SIBIISIIOTCS

1. CdopmupoBaTh y CTYACHTOB, TEOpeTUYECKUA (YHAAMEHT IS
JATbHEUIIIET0 W3YYEHUS XUMHUUYECKUX M €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
MPUOOPETEHUIO CTYJAEHTAMHU 3HAHWUW 110 OCHOBHBIM BOIpoOcaMm OOIed u
HEOPraHUYEeCKOU XUMUU;

2. Pa3BuTh TBOpUYECKOE MBIIUICHHE W HAayYHOE MHPOBO33PEHHUE, PACKPHITH
METOJI0JIOTHUI0 XUMUYECKON HAYKH.

3. [loka3ath CBsI3b XUMHH C YKHU3HBIO COBPEMEHHOTO 0O0IecTBa M €€ poJib B
PEIIEHUN SKOJIOTMYECKUX MTPOOIIEM.

3amaun:

['maBHOM  3amayedt  y4eOHOW  AUCHMIUIMHBL  sIBJIsieTCa  oOecrieueHue
TEOPETHUYECKOM  TOATOTOBKOM IO XHUMHHM HMHXKEHEpa  KEJIEC3HOAOPOKHOTO
TpaHCIIOPTa, KOTOpas IIO3BOJIUT €My OBICTpee M KaueCTBEHHEE YCBauBaTh
NPUKIAIHbIE pa3feiabl XUMHH, OPHUEHTUPOBATHCS B YACTHBIX BOIPOCAX,
BO3HUKAIOIIMX TPU OCBOCHUM HOBOM TEXHUKM U B CTPOUTEILCTBE. B xo01€
oOy4yeHus  JUCHMIUIMHE  HEOOXOAMMO  JOOUTHCS  OCBOCHHUSI  CTyJACHTaMU
TEOPETUYECKUX OCHOB XHMMHH, 0€3 KOTOPBHIX HEBO3MOXXHO MOHUMAHHE CBONCTB U
MpeBpaIeHU XUMUYECKUX BEIIECTB, a TAK)KE XUMHUH DJIEMEHTOB U UX COCAUHEHUM,
KOTOPBIE MOTYT OBITh UCTIOJIb30BaHbI KaK.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHHS N0 JUCHUILUIMHE (MOIYJIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - Cnocoben pemaTh WHXEHEpHbIE 3a/ladyd B MPOQPECCHOHAIBHON
NESATEITLHOCTH C MCTIOJI30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK, MaTEMaTUYECKOTO
aHal3a ¥ MOJICTIMPOBAHUSI.

OO6ydeHue 10 AUCHUIUIMHE (MOJYJIO) TpeArnoiaraer, 4YTo T0 €ro
pe3yabpTaTam o0yyatrouuiicst Oyner:

3HaTh:

OcHOBHBIE TOHSITUS W 3aKOHbl XWUMHHM; CTpPOEHHME aTOMOB M MOJEKYJ;
OcHOBHBIC

KBAaHTOBO-MEXaHUUYECKUE TIPEACTaBiIeHUS 00 O00pa30BaHUM XUMHYECKUX
cBs3eil; OCHOBHBIC KJIACChI

HEOPraHUYECKUX CoequHEeHU; HOMEHKIIaTypy HEOPraHMYECKUX COCIMHEHUI;
DU3NKO-XUMHUECKHE



METOJbI UCCIEeNOBaHus BenecTs; llepuonnueckuii 3akon; TepMoanHamMuky n
KMHETHKY XUMHAYECKHUX

npoueccoB;  CpoiictBa  pacTBOpoB;  Teopuro  3IIEKTPOIMTHYECKOU
U CCOLUALNY;

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

YMmerThb:

Hcronp30BaTh OCHOBHBIX MOHATHN M 3aKOHOB B PEIICHUN XUMUYECKHX 3a/1a9;
[loka3aTh NpUHIUIIBI,

JIeXKale B OCHOBE KJIAaCCU(PUKAIIMU COCIUHEHUN M XUMHUUYECKUX PEeaKIni;
O3HaKOMUTH C

TEPMOJUHAMHUKON W KHWHETHMKONW XHUMHUYECKUX IIporieccoB; I[Ipou3BoauTh
Pacy€Thl MO MPUTOTOBJICHUIO

pPacTBOpPOB.

Baagern:
HaBpikamMu 110 00€CIIEUEHNIO XUMHUYECKON U DKOJIOTHYECKOM 0€30IIaCHOCTH

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIUHBI (MOIYJIIA).

OOmiast TPyIOEMKOCTh JUCIUIUIMHBL (Momyns) coctaBisier 2 3.e. (72
aKaJIeMUICCKHX yaca(oB).

3.2. O0wvem mucuuruHbBl (MOAynsi) B (OpMe KOHTAaKTHOM pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne2

KonrtakTHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 32 32
B ToMm uncne:

3aHATHSA JIEKITMOHHOTO THITA 16 16
3aHATUS CEMUHAPCKOro TUIA 16 16

3.3. O0beM AUCHUIUIUHBI (MOIynsl) B (OpME CaMOCTOSTEIBHON paOOThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM paboThl O0O0y4YarIIMXCs C
MeJaroruaecKuMy paboTHUKaMH U (W) JTUIaMU, TIPUBJICKAEMBIMHU K peaTn3alin
oOpa3oBaTenpbHON  MPOTPaMMBl  HA  WHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
IPOMEKYTOUHOM aTTecTanuu cocrasiisieT 40 akageMruuecKkux yaca (OB).



3.4. IIpu oOy4eHnn MO UHIWBHIYATPHOMY y4eOHOMY TUIaHY, B TOM YHCIIC TIPU
YCKOPEHHOM OOYYeHUH, 00BhEM IUCHMIUIMHBI (MOIYJISI) MOXKET OBITh pPeaTn30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIHLHONW paboThl 00yJarommxcs, a Takxke B (hopme
KOHTAKTHOM paboThl OOyYaromUXCA C MEJarornuyecCKuMU paOOTHUKAMU M (HJIH)
JUIAMH, TIPUBJICKAEMBIMH K peai3aiii 00pa30oBaTEIHbHOM MPOTPaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHUN TIPOMEKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCHUTIUIAHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC
/11

1 |Xumus kak Hayka

PaCCManI/IBaCMLIe BOIIPOCHI:

- [Inanupyemsble pe3yabTaThl

- IOHUMAaTh CTPOCHUC BCUICCTB, TCOPCTUICCKHUC OCHOBBL

2 |[lepmonuueckuii 3aKOH U Ieproanyeckas cucrema 3neMenToB JI.M. MenneneeBa
PaccmarpuBaeMble BOIPOCHL:
- [Iepuonnyeckuil 3aK0H U nepuoguueckas cucrema snemenTos /.M. Menaeneena

3 XUMHYECKHE CUCTEMBI 1 X TECPMOANHAMHYCCKAA XapaKTCPUCTHUKA.
XUMHUYECKHE CUCTEMBI U UX TEPMOANHAMHUYECKAs XapaKTEePHCTHKA.

PaccmaTpuBaemble BOTIPOCH:

- XMMHUYeCKHE CHCTEMbI U UX TePMOAMHAMHUYECKAst XapaKTepUCTHKA. - KHHeTHKa XMMHUYeCKuX
peakuui.

-XHMMHYECKOE paBHOBECUE

- CKOpOCTh XUMHYECKOH PEaKITHH.

- 3aKOH JIeHCTBYIOIINX Macc.

- DHeprus aKkTUBAIUH.

- 3aBHCUMOCTB CKOPOCTH XMMHYECKOH peakIuy oT TeMreparypsl (npasmwio Bant-I'odda, ypasaenue
Appennyca).

4 | XuMHS 2JIIEMECHTOB

PaccmarpuBaembie BOIPOCHI:

- Bonopon -o6mue cBenenus. M3orombl Bogopoaa. XUMHUYECKUE CBOMCTBA (C TPUMEPAMU XUMHYECKUX
peaxiuii).

- [lepcniekTHBHBIE HCTOYHWUKH SHEPTUU HA OCHOBE BOAOPOJIA M €TI0 U30TOIOB.

- B3psiBoonacHocTs Bogopoaa. I'mapub.

5 |[IénouHO3eMeIbHbIE METAIIIBI

PaccmaTpuBaemble BOIPOCHI:

- 3aKOHOMEPHOCTH (PU3NUECKUX CBOWCTB B Tpymme (2 rpymma).

- XMMHUYeCKHe CBOMCTBA MIETOYHO3EMENIbHBIX METAJUIOB.

- [Nonyuenue meEnoyHo3eMenbHbIX MeTaJuIoB. HaxoxkaeHne B mpupoJe.
- [Ipumenenne MENOYHO3EMENBbHBIX METAILIOB

6 |Dnements! 3-i , 4-ii , 5-ii , 6-i1 , 7-i1 U 8-¥ rPyNIBI IEPHOANYECKON CHCTEMBI DJIEMEHTOB
JI.1. Menpeneena.

PaccmarpuBaeMble BOIIPOCHI:

- 3aKOHOMEpPHOCTH (PU3HUYECKHUX CBOWCTB B TPYIIIIE.

- XMMHUYeCKHe CBOMCTBA (C MpUMEpaMH XUMHYECKUX PEaKIInii).




Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

/11
- Haxoxxnenue B npupoze, nojiyueHue.
- IIpumenenue.
7 |Onementh 9-i , 10-#1, 11-it, 12-i1, 13-i1 u 14-# rpynmbsl IEpUOIUYECKON CHCTEMBI
snemenToB .M. Menaeneena.
PaCCManI/IBaeMI:Ie BOIPOCHI:
- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.
- XMU4YecKue CBOICTBa (C MpUMEpaMy XUMIYECKUX PEaKIIuii).
- Haxoxxnenue B npupoze, nosydeHue.
- [Ipumenenue.
8 |DmemenTthl 15-i1, 16-it1, 17-i u 18-i rpynmsl nepuoandeckoi cuctemsl anemerTon J[. .
Menneneena.
PaccmarpuBaeMble BOIIPOCHL:
- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIIE.
- XuMHYecKe CBOWCTBA (C IPHUMEpaMi XUMHICCKHX PEaKIunii).
- Haxoxxaenue B npupoze, nojiyueHue.
- [Ipumenenue.
- A30T, hocdop, MBITIIBSK B OpraHU3ME, HX OMOJIOTHICCKAs POJIb.
4.2. 3aHATHS CEMUHAPCKOTO THUIIA.
JlabopaTopHbie paboThI
Ne
i HaumenoBanue nabopatopHbix paboT / KpaTKoe CoepKaHue
1 |CITIOCOBbI BBIPAXKEHI S KOHUEHTPALIMM PACTBOPOB. OITPEAEJIEHUE
KOHLIEHTPALIMM COJISTHOM KUCJIOTHI
B pesynbrare BeImoIHEHNU 1a00PaTOPHON pabOThI CTYIEHTHI Y3HAIOT:
- KaKHe CyIIeCTBYIOT CIIOCOOBI BHIPAKEHUS KOHIICHTpaui
- METOA TUTPOBAHUSA
2 |OIPEJEJIEHUE BPEMEHHOU )KECTKOCTHU BOJ1bI
B PE3YJIbTATC BBINIOJHCHUA HpaKTI/I‘IGCKOﬁ pa6OTBI CTYACHTHI Y3HAKOT YTO TaKOC )KCCTKOCTb BO/bI, CII0COOBI
YCTpaHCHUA paSJ’IPI‘IHOﬁ JKECTKOCTHU, I'OCTh&l B oOmact KOHTPOJIAA Ka4€CTBA pA3JIMYHBIX BOA U COACPIKAHUA
00111eTO COZIEPKaHMUSI METAJIJIOB B BOJIE
3 |CKOPOCTb XUMHNUYECKUX PEAKLIMN. XUMUUYECKOE PABHOBECUE
B pesynbrare BeImoHEHHUS 1a00paTOPHOIN pabOThI CTYIEHTHI Y3HAIOT:
- YTO TAKOE€ CKOPOCTh XMMUYECKHX PEAKLUI
- MOMCHT XUMHUYCCKOT'O paBHOBECH
-3IM
- [Ipunnun Jle-Ulatense
- IOHATHUC AUCCOLMAllMU U acColMaliuu
- (I)aKTOpLI BJIMAONIUEC HA CKOPOCTb PEaKIUU
4 |TUJAPOJIN3 COJIEU
B pe3ynpTaTe BRINOITHEHUS MPAKTHYECKON paOOTHI CTYIEHTHI 03HAKOMSITCS C:
- IOHATHUE TUAPOJIN3
- COJIN
- TUAPOIIU3 COJer
- pH cpensl
5 |OKHUCJIMTEJIBHO-BOCCTAHOBUTEJIBHBIE IMTPOILIECCHI

B PE3YIbTATC BBINIOJTHCHUA HpaKTI/I‘IeCKOﬁ pa6OTI)I CTYACHTHI Y3HAIOT YTO TaKOC OBP pCakum, 4TO TaKOC
OKHCJICHHUEC, BOCCTAHOBJICHUEC, ITPOLCCCCHI IIPOTCKAKOIMUEC ITPHU OKHUCIICHUHU 1 BOCCTAHOBJICHUN




HaumenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoaepKaHue

OJIEKTPOXVMHWYECKHUE ITPOLIECCHL. TAJIbBBAHUYECKHWM DJIEMEHT

B pe3ysnbTaTte BRINOIHEHUS MPAKTHUCCKON paOOThI CTYICHTHI Y3HAIOT UYTO TAKOE JICKTPOXUMHUCCKHUEC
MPOLIECCHI, UTO TaKOe rajibBaHu4YecKuil anemeHT, D/IC, cTanaapTHBIN NOTeHIMAal, ToTeHuansl, pacuet J/C
rajJbBaHMYECKOr0 3JICMEHTA

7 |KOPPO3UA METAJIJIOB
B pe3ynpraTe BRINOIHEHUS MPAKTHYECKON paObOTHI CTYyIEHTHI Y3HAIOT YTO TAKOE IMPOILIECCH OKHUCICHHUS Ha
MeTaJuIaX, IPOIecc KOPPO3UH METAILIOB.
8 |CIIOCOBbBI BAIIUTHI OT KOPPO3MU
B pe3ynpraTe BRIIOTHEHHUS IPAKTHYECKON paObOTHI CTYIEHTHI Y3HAIOT KaK 3allUTHTh METAJUIBI OT KOPPO3HH,
KaKHe CII0COObI 3alllATBI CaMbIC MPOAYKTUBHBIC. Hpoueccm MpOXOoAAIIEe Ha METaJlIaX IMpPU pas3IndHbIX
crioco0ax 3aIiuThl OT KOPPO3HH.
4.3. CamocrosiTenbHas paboTa 00y4arOIUXCS.
Ne .
Bun camocTrositenbHOM paboThI
/1
1 |UzydeHue HOMOTHUTEIBHON JTUTEPATYPHI.
IToaroToBKa K MPOMEXYTOYHOM aTTECTALMH.
3 | IloaroroBka K TEKyIIEMY KOHTPOIIIO.

5. IlepeueHp wu3NaHMNI, KOTOPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

Ne
" bubnnorpaduueckoe onucanue Mecro nocryna
1 Xumust, 507 ctp. ISBN 978-5-534-03930-6 Hukonbckuii A. https://urait.ru/bcode/511226

b., CyBopos A. B. YueOnuk IOpaiit , 2023

XuMmus okpyxaromieit cpensl, 233 ctp. ISBN 978-5-534- https://urait.ru/bcode/510485
00029-0 Xaxanuna T. W., Hukutuna H. I'., ITeryxos U. H.
Yuebnux FOpaiit , 2023

O6rmas xumust, 139 crp. ISBN 978-5-534-07936-4 I1{ep6akos | https://urait.ru/bcode/515318
B. B., bap6otuna H. H., Bnacenxo K. K. Y4yebnoe nmocobue
Opaiit , 2023

Xumust, 368 ctp. ISBN 978-5-534-09668-2 Mapteirosa T. B., | https://urait.ru/bcode/511370
AptamonoBa 1. B., 'ogynos E. b. Yuebnuk IOpaiir , 2023

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJb30BaThCA TPU

OCBOEHUU JUCLUUILUIUHBI (MOYJIA).

UHTEpHET-pecypc - http://www.xumuk.ru/
HHTEepHET-pecypc - http://quant.distant.ru
HHTEPHET-PECypc - http://www.chem.msu.ru/rus/teaching/kovba-




pupyshev/welcome.html

7. IlepeuyeHb  JHUIEH3UOHHOTO H  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOT0 OOECIeYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJIs OCBOCHHMS JUCITUTIIIUHBI (MOTYJIs).

Office 365

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW st
OCYILECTBJICHUSI 00pa30BaTEIBLHOTO Mpoliecca Mo IUCHUILTUHE (MOIYJIIO).

Nmeercss  cnernuanu3upoBaHHas J1abopaTopus JIEKIMOHHAS — ayAUTOPHS.
JlabopaTopHoe

obopynoBanue u xumudeckas rmnocyna. HoyrOyk. MynbTumeauitHbIN
npoekTop. ['padonpoekTop.

bubmmoreunsiii hou.

9. ®opMa MPOMEKyTOUHON aTTECTAIUU:

3a4eT BO 2 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouyHblE MaTepualbl, IPUMEHSAEMbBIE MPHU MPOBEACHUU IPOMEKYTOUYHON
aTTecTalluy, pa3padbaThIBalOTCs B COOTBETCTBUU C JIOKAJTbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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