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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 1

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 |AtoMm

PaccmarpuBaeMble BOIPOCHL:

DHepreTuka

XUMHMYECKHX POLIECCOB

- XuMu4ecKkast TepMOANHAMUKA.

- [lepBblil 3aKOH TEPMOJIUHAMUKH.

- DHTaNbmms, ee GU3NIECKUI CMBICT

- BTopoii 3aK0H TepMOJMHAMUKH.

- Dutponmst. CBoboxHas sHeprust [ mb6ca

-ATOM Kak MeJlbyaiias yacTHUIla XUMHYECKOT0 3JIEMEeHTa. DJIEKTPOHHAS CTPYKTypa

3 |llepuoanueckuii 3aKoH U mepuoandeckas cucrema snementoB J[.1. Menneneera
PaccmarpuBaembie BOIPOCHL:
- [lepuonnyeckuil 3ak0H U nepuoaudeckas cucrema snemeHTos [[.1. Menzneneera

4 | Xumudeckas CBsA3b. MeTOI MOJIEKYJIIPHBIX OpOUTaseH.
PaccmarpuBBaeMble BOIIPOCHL:

-XuMuueckas CBs3b.

-Meton MOJIeKyIISIpHBIX OpOHUTaJIEH.

5 XHUMHYECKHE CUCTEMBI U UX TCPMOANHAMHUYCCKAA XaPAKTCPUCTHUKA.
XUMHUYECKHE CUCTEMBI U X TECPMOJMHAMHNYCCKAA XapaKTCPUCTHUKA.

PaccmarpuBaemble BOIPOCHI:

- XUMHYECKUE CUCTEMBI U UX TEPMOJUHAMHNYCCKAA XapaKTEPUCTUKA. - KuneTnka xuMuuecknx
peakuuit.

-XumMHu4eckoe paBHOBECHE

- CKOpOCTh XMMUYECKOH PEAKIIUH.

- 3aKOH AEHCTBYIOLINX MacC.

- DHeprus aKTHBAaIUH.

- 3aBHCHMOCTh CKOPOCTH XUMHYECKOH peakiny OT TeMnepatypsl (pasmio Bant-I'odda, ypaBHeHHE
AppeHnyca).

6 SHGMCHTBI aHaJIPITPI‘IeCKOfI XUMHUHAU
PaccmarpuBaemMbie BOIIPOCHI:
-OIEeMEHTHI aHAIMTHYECKON XUMUH




/o

Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

- OCHOBHBIC TOHATHUS AHATUTHYCCKON XHUMUU.

- Knaccn(l)m(auns{ 1 BO3MOXXHOCTH MCTOIOB aHAJIU3a.

- XUMHYECKHE METObI aHaI13a.

- OU3UKO-XUMHYECKHUE METObI aHAIU3a.

- HpaKTI/I‘{eCKOC OPUMCHCHHUC aHAJIUTUYCCKOM XMMHH B MMPOU3BOJACTBCHHBIX YCJIOBUAX.

XHMUS 3JIEMEHTOB

PaccmarpruBaeMbie BOTIPOCHL:

- Bonopon -o6mmue cBenenwns. M3otomsl Bogopoaa. XUMHUYECKHE CBOMCTBA (C TPUMEPaMU XUMIYECKUX
peaxnuit).

- [lepcriekTHBHBIC HCTOYHHUKH SHEPTHH Ha OCHOBE BOJOPO/IA M €r0 H30TOIIOB.

- B3psiBoonacHocTs Bogopoaa. ['uapubl.

]_ue.]'IO‘IHBIe MCTaJJIBI.

PaccMarpuBaeMble BOIPOCHL:

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

- XMMHUYECKHE CBOMCTBA MIETOYHBIX METAJIIOB.

- [Nomydenne menoyHpIx MeTamwioB. HaxosxaeHue B mpupoze.

- [IpuMeHeHne MEN0YHBIX METAIIIOB. VICTOUHUKY SHEPTHHU U3 IIEIOYHBIX METAJUIOB.

[[l€nouno3eMeNbHbIE METATIIIbI

PaccMarpuBaeMble BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKUX CBOWCTB B Tpymie (2 rpyImma).

- XuMHYecKue CBOMCTBA MIENT0YHO3EMETbHBIX METAJIJIOB.

- [Tony4yenue ménouHo3eMenbHbIX MeTaiuioB. HaxoxaeHue B mpupoJe.
- [IpumeHeHre MENOYHO3EMENIbHBIX METAIIIOB

10

DneMeHTHl 3-i TPYIITBI IepUOInIecKoi cucTeMbl ateMenToB J[. 1. Mennerneesa.
PaCCManI/IBaGMHC BOIIPOCHI:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XMUYecKue CBOMCTBA (C MpUMEpaMU XUMHIYCSCKUX PEaKIuii).

- HaxoxneHue B mpupo/ie, NoJIy4eHHe.

- [Ipumenenue.

11

OnemeHTsl 3-i U 4-11 TpyIIIbI IepuoandecKoi cuctemsl diieMenToB [[.J. Menneneesa.
PaccmarpuBaembie BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XMU4YecKue CBOMCTBA (C MpUMEpaMU XUMIYSCKUX PEaKIuii).

- Haxomaeﬂne B IIpUpoJe, MojaIydcHue.

- [Ipumenenue.

12

DJIeMEHTHI S5-I ¥ 6-UrpynIbl NEPUOANYECKON cucTeMBI dsieMeHToB /.. Menpaeneena.
PaccmarpuBaemble BOIPOCHI:

- 3aKOHOMEPHOCTH (PU3NMYECKUX CBOKMCTB B IpYIIIIE.

- X¥MHU4YecKue CBOICTBRa (C MpUMEpaMy XUMHYECKUX PEaKIuii).

- HaxoxneHue B pupo/ie, NoJiy4eHue.

- [Ipumenenue.

13

DJIeMEeHTHI 7-i ¥ 8-UrpyNIbl NEPUOANYECKON cucTeMBI diieMeHToB /.. Menaeneena.
PaccMarpuBaeMble BOIIPOCHL:

- 3aKOHOMEPHOCTHU (PU3MYECKUX CBOMCTB B IPYIIIE.

- X¥MHU4YecKue CBOICTBa (C MpUMEpaMy XUMHYECKUX PEaKIuii).

- Haxosxnenune B mpupozie, oydeHue.

- [Ipumenenue.

14

OnemenTsl 9-11 u 10-i rpynnsl nepuoanueckoil cucreMsl anemeHToB .M. Menneneesa.
PaCCManI/IBaeMLIC BOIPOCHI:
- 3aKOHOMepHOCTI/I (I)I/I3I/I‘-I€CKI/IX CBOIICTB B rpymnre.




Temaruka JIEKIIMOHHBIX 3aHSATUH / KPaTKOE COJIEpKaHUE

/11
- XUMU4YecKue CBOICTBa (C MpUMEpaMi XUMIYECKUX PEaKIIuii).
- Haxomaeﬂne B IIpUpoJe, MojaIydycHuUe.
- [Ipumenenue.
15 |Dnementsi 11-i u 12-if rpynmel neproanyeckoi cucteMsl 3seMenToB J1.1. Menaeneena.

PaccmaTpuBaemble BOIIPOCHI:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XvMU4YecKue CBOICTBa (C MpUMEpaMy XUMHYECKUX PEaKIIHiA).
- Haxoxnenne B mpupo/ie, HoIydeHHE.

- [Ipumenenue.

16

OneMeHThl 13-i1 rpynmsl nepuoandeckoit cuctemsl anemenToB .M. Menzaeneena.
PaccMarpuBaeMble BOIIPOCHL:

- 3aKOHOMEPHOCTH (PU3UUECKHX CBOWCTB B TPYIIIE.

- XuMu4ecKkue cBoiicTBa (C MpUMepaMu XUMHUECKUX PEaKLHit).

- HaxosxzeHue B mpupojie, MoIyueHue.

- [Ipumenenue.

17

DneMeHThl 14-i rpynisl nepuoandeckoit cuctemsl anemenToB .M. Menzaeneena.
PaccmaTpuBaemble BOTIPOCH:

- 3aKOHOMEPHOCTH (PU3NUECKUX CBOWCTB B TPYIIIE.

- XuMu4ecKue cBoiicTBa (¢ mpUMepaMu XUMHUYECKUX PeakIuil).

- Haxosxznenue B mpupojie, MoIyucHue.

- [Ipumenenue.

- VIIIepoa ¥ ero CoeUHEeHH: (pU3NUecKue, XUMUYECKUe, TOKCHYECKUE CBOMCTBA, OMONIOrHyecKas poJb.

18

OnemeHTs! 15-1 rpynnsl nepuogudeckoi cucreMsl anemenTos [[.11. Menzaeneesa.
PaCCManI/IBaGMHC BOIIPOCHI:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XMMU4YecKue CBOMCTBA (¢ MpUMEpaMy XUMHYSCKUX PEaKIuii).

- Haxoxxaenue B npupoze, nojiyueHue.

- [Ipumenenue.

19

OnemeHTs! 16-1 rpynnsl nepuogudecko cucreMsl asemenTos [[.11. Mennaeneesa.
PaccmarpuBaemble BOIPOCHL:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOICTB B TPYIIIIE.

- XMU4YecKue CBOMCTBA (C MpUMEpaMU XUMHYSCKUX PEaKIuii).

- Haxoxxaenue B npupoze, nojiyueHue.

- [Ipumenenue.

20

OnemenTsl 17-i u 18- rpynmsl nepuoandeckoit cuctemsl anemerToB J[.M. Menneneena.
PaccmarpuBaemble BOIPOCHI:

- 3aKOHOMEPHOCTH (PU3NMYECKUX CBOKMCTB B IpYIIIIE.

- XuMU4YecKue CBOICTBa (C MpUMEpaMy XUMHYECKUX PEaKIiii).

- HaxoxneHue B pupo/ie, NoJy4eHue.

- [Ipumenenue.

- A30T, ocdop, MBIIIBSIK B OpraHu3Me, HX OMOJIOTHYecKas poJlb.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

/o

HaunmenoBanue 1abopatopHbIX paboT / KpaTKOe CoAepKaHNe

CIIOCOBBI BBIPAXXEHUM A KOHIIEHTPALIMM PACTBOPOB. OIIPEAEJIEHUE
KOHIIEHTPALIMU COJISIHOM KUCJIOTHI




HaumenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoaepKaHue

1/
B pesynprarte BRIIOTHEHHUS 1a00paTOPHOI pabOTHI CTYICHTHI Y3HAIOT:
- KaKue CymeCTBYIOT CII0COOBI BbIpaKCHUA KOHHeHTpaHI/Iﬁ
- METOA TUTPOBAHUSA
2 |OITPEJEJIEHUE BPEMEHHOU XKECTKOCTHU BO/IbI
B PE3YIbTATC BBINIOJTHCHUA HpaKTPI‘IeCKOfI paGOTLI CTYACHTHI Y3HAIOT YTO TaKOE€ )KECTKOCTH BO/IbI, CI10COOBI
ycTpaHeHus pa3undHoi kecTKocTH, ' OCTHI B 00macTi KOHTPOJISA KauyecTBa Pa3TUIHBIX BOJ U COICPIKaHUSI
o01Iero cozepykaHus METaJIOB B BOJE
3 |CKOPOCTb XMMMNYECKHUX PEAKL[HIZ. XNUMHUYECKOE PABHOBECHE
B pesynprarte BRIOTHEHHUS 1a00paTOPHOI pabOTHI CTYICHTHI Y3HAIOT:
- YTO TaKOC CKOPOCTb XUMHNYCCKUX peaKunﬁ
- MOMCHT XUMHUYCCKOT'O paBHOBECHUA
-3IM
- [Ipunnun Jle-llaTense
- IOHATHUC AUCCOIIMAIIMU U aCCOolUaIlluu
- (I)aKTOpBI BJIMAKONINEC HAa CKOPOCThb PCAKIUU
4 |TUAPOJIN3 COJIEU
B PE3YyIbTATC BBINIOJHCHUSA HpaKTH‘ICCKOﬁ pa6OTLI CTYACHTBI O3HAKOMATCA C:
- IOHATHUEC TUAPOJIN3
- COJIN
- TUZIPOJINU3 COJIeH
- pH cpenst
5 |OKHUCJIUTEJIbBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI
B pe3ynprarte BRIIOTHEHUS MPAKTHYECKON paOOTHI CTYIEHTHI Y3HAIOT 4yTo Takoe OBP peakmum, uto Takoe
OKHUCJICHUEC, BOCCTAHOBJICHUEC, TPOLCCCChI IPOTCKAOIIHNEC ITPU OKUCIICHUHU 1 BOCCTAaHOBJICHUN
6 [DJIEKTPOXUMHUYECKHUE ITPOILIECCHI. T'AJIbBAHUYECKUU DJIEMEHT
B PE3YIbTATC BBINIOJHCHHUSA HpaKTH‘IeCKOﬁ pa60TLI CTYACHTHBI Y3HAIOT YTO TAKOC JJICKTPOXUMHUYICCKHUC
MPOLIECCHI, UTO TaKOEe TalbBaHW4YeCKuH anemMeHT, D/]C, cTanaapTHBIN MOTeHIMA, ToTeHIanbl, pacuet J/C
TaJIbBAHUYCCKOI'O DJICMEHTA
7 |[KOPPO3UA METAJIJIOB
B pe3ynpTare BRIIOIHEHUS MPaKTHYECKON pabOTHI CTYIEHTHI Y3HAIOT YTO TAKOE IMPOLIECCH OKUCIICHUS Ha
METal1ax, MpOLeCC KOPPO3UU METAJIOB.
8 |CIIOCOBBI 3AIIWTEI OT KOPPO3MU
B PE3YIbTATC BBINIOJHCHHUSA HpaKTH‘ICCKOﬁ pa6OTLI CTYACHTHI Y3HAIOT KaK 3alllUTUTh METAJUIbl OT KOPPO3HUH,
KaKHe CII0COOBI 3alIATHI CaMbIC IPOAYKTUBHBIC. Hpoueccm MMPpOXOAAIINE Ha METaJlJIaX IMPHU pas3IMYHbIX
crioco0ax 3aIIuThl OT KOPPO3HH.
4.3. CamocrosiTenbHas paboTa 00y4aroImmuxcs.
Ne
Bun camocrositensHoOM paboTh
n/m
1 |WzydeHue HOMIOTHUTEIBHON JTUTEPATYPHI.
[ToaroroBka Kk MpOMEKYTOUHOM ATTECTAIIUH.
3 | TloaroToBka K TEKymeMy KOHTPOJTIO.

5. IlepeueHp wu3NaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUU JUCHUIUIMHBI (MOIYJIA).




bubnmorpaduueckoe onucanue Mecro nocryna

1 Xumusi, 507 ctp. ISBN 978-5-534-03930-6 Hukonbckuii A. https://urait.ru/bcode/511226
b., CyBopoB A. B. Yue6nuk FOpaiit , 2023

2 XuMmus okpyxaromieit cpenpl, 233 crp. ISBN 978-5-534- https://urait.ru/bcode/510485
00029-0 Xaxanuna T. U., Hukutuna H. I'., [Teryxos U. H.
VYyeonuk KOpaiir , 2023

3 | O6mas xumus, 139 crp. ISBN 978-5-534-07936-4 Ilepbaxor | https://urait.ru/bcode/515318
B. B., bap6otuna H. H., Bnacenko K. K. Y4ye6Hoe mocobue
FOpaiir , 2023

4 Xumus, 368 crp. ISBN 978-5-534-09668-2 Mapteinosa T. B., | https://urait.ru/bcode/511370
AptamonoBa U. B., 'ogynos E. b. Yue6uuk FOpaiit , 2023

6. HepequL COBPCMCHHBIX HpO(beCCI/IOHaJIBHBIX 0a3 JaHHBIX n
I/IH(I)OpMaI_U/IOHHLIX CIIpAaBOYHBIX CHCTCM, KOTOPBLIC MOI'YT HCIIOJB30BATLCA IIPpHU
OCBOCHUHU JUCHUILUIMHBI (MOIYJIA).

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

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

uHTEpHET-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

yueOHuk - http://z3950.ksu.ru/bcover/0000801485_con.pdf

yueOHuk - http://z3950.ksu.ru/bcover/0000807520 _con.pdf

7. llepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOTO OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO /11 OCBOCHUS AUCIUTIIIMHBI (MOIYJIs).

Office 365

8. Omnucanue MaTepHAIbLHO-TEXHUUYECKON 0a3bl, HEoOXOAUMON st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO MPOIecca MO AUCIUTUTHHE (MOIYIIIO).

HNmeercss cneunanu3upoBaHHas Ja0oOpaTopusi JIEKIMOHHAs —ayJuTOpHS.
JlaGoparopHoe

o0opynoBanue u xumudeckas nmnocyna. HoyrOyk. MynbTumeanitHbIN
npoekTop. I'padonpoekTop.

bubmmoreunsiit hou.

9. ®opma POMEKYTOUHOM ATTECTALINU:



3audeT BO 2 ceMecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHalibl, IPUMEHIEMBbIE NPU MPOBEACHUH IMPOMEKYTOUHOU
aTTecTalluy, pa3padbaTbIBAlOTCSA B COOTBETCTBUU C JIOKaJIbHBIM HOPMAaTUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JIOIIEHT, K.H. KadeIpsl «XUMUS U
WH>KEHEPHAS YKOJIOTHUSD)

CoracoBaHo:

3asenyrommii kageapoit BBX
1.0. 3aBenymomero kadgenpoit Xulld

[Ipeacenarens yueOHO-METOIUYECKON
KOMUCCHUU

IO .K. boimannosa

I'.1. IleTtpos
®.1. CyxoB

C.B. Bomxoaun



