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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

LlenssMu ocBOEGHMS TUCUUILUIMHBI " XUMuUs" SIBIISIIOTCS :

1. CdopmupoBaTh y CTYACHTOB, TEOpeTUYECKUA (YHAAMEHT IS
JATbHEUIIIET0 W3y4YEHUsS XHUMHUYECKUX M €CTECTBEHHBIX HayK, CIIOCOOCTBOBAaTh
MPUOOPETEHUIO CTYJAEHTAMHU 3HAHWUW 110 OCHOBHBIM BOIpoOcaMm OOIed u
HEOPraHUYEeCKOU XUMUU;

2. Pa3BuTh TBOpYECKOE MBIIUICHUE U HAYYHOE MHUPOBO33PEHHE, PACKPBITh
METOJI0JIOTHUI0 XUMUYECKON HAYKH.

3. [loka3arh CBsI3b XUMHH C KHU3HBIO COBPEMEHHOTO 00IecTBa U €€ poJib B
PEIICHUH 3KOJIOTUUECKHUX TTPOOIeM.

3amaun:

['maBHOM  3ajmayeil  y4eOHOW  AWCHMIUIMHBI  SIBISIETCA  oOecrieueHue
TEOPETHUYECKOM  TOATOTOBKOM IO XHUMHHM HMHXKEHEpa  KEJIEC3HOAOPOKHOTO
TpaHCIIOPTa, KOTOpas IIO3BOJIUT €My ObICTpee U KadyeCTBEHHEE YyCBauWBaTh
NPUKIAIHbIE pa3feiabl XUMHH, OPHUEHTUPOBATHCS B YACTHBIX BOIPOCAX,
BO3HUKAIOIIMX IPU OCBOCHHMM HOBOM TEXHUKM W B CTPOUTENBCTBE. B xoxe
oOy4yeHus  JUCHMIUIMHE  HEOOXOAMMO  JOOUTHCS  OCBOCHHUSI  CTyJACHTaMU
TEOPETUYECKUX OCHOB XHMMHH, 0€3 KOTOPHIX HEBO3MOXKHO MOHHMAaHUE CBOWCTB U
MpEeBpaIEHU XUMUYECKUX BEIIECTB, 4 TAK)KE XUMHUU JIEMEHTOB U UX COCAUHEHUM,
KOTOPBIE MOTYT OBITh HCIIOJIb30BAHbI KaK.

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

[lepeuenp ¢GopmMuUpyeMBIX pe3yJbTaTOB OCBOEHHUSI 00pa3oBaTelbHOU
porpamMmbl (KOMITETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - Cnocoben pemaTh WHXEHEpHbIE 3aJladyd B MPOQPECCHOHATBHON
NESATEILHOCTH C MCTIOJIb30BAaHMEM METOJIOB €CTECTBEHHBIX HAYK, MAaTEMAaTUYECKOTO
aHalv3a 1 MOJICTTMPOBAHUSI.

OOydeHue 10 JUCHUIUIMHE (MOJYJIIO) TIpeArnoiaraer, 4Yro IO €ro
pe3yabpTaTam o0yyatrouuiicst Oyner:

3HaTh:

OcCHOBHBIE TIOHATHS W 3aKOHbl XWMHH; CTpOoeHHME aTOMOB M MOJIEKYJ;
OcCHOBHBIE

KBaHTOBO-MEXaHUYECKUE TMPEJCTaBlIeHUs 00 00pa3oBaHUM XUMUYECKHX
cBs3eil; OCHOBHBIC KJIaCChI

HEOPraHWYECKUX COoeqUHEeHUN; HOMEHKIIaTypy HEOPraHUYECKUX COCIMHEHN;
PU3NKO-XUMUYECKUE



METOJbI UCCaenoBanus BenlecTs; llepuonnueckuii 3akon; TepMoanHamMuky n
KMHETHKY XUMHAYECKHUX

npoueccoB;  CpoiictBa  pacTBOpoB;  Teopuro  3IIEKTPOIMTHYECKOU
U CCOLUALNY;

OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

YMmerThb:

Hcnonb30BaTh OCHOBHBIX MOHSTUH U 32aKOHOB B PEIICHUH XUMUYECKUX 33]1a4;
[loka3aTh NpUHIUIIBI,

JIeXKale B OCHOBE KJIAaCCU(PUKAIIMU COCIUHEHUN M XUMHUUYECKUX PEeaKIni;
O3HAKOMHTH C

TEPMOJIMHAMMKOW W KHWHETUKOM XHUMHYECKHX IpolieccoB; IIpou3BoauTh
Pacy€Thl MO MPUTOTOBJICHUIO

pPacTBOpPOB.

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

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCHMIUIMHBI (MOIyJnis) cocTtaBisier 4 3.e. (144
aKaJIeMUICCKHX yaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyJarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa30BaTEIbHONW MPOrpaMMbl Ha UHBIX YCIOBUSAX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne3

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHSA JIEKITMOHHOTO THITA 16 16
3aHATUS CEMUHAPCKOTO THIA 16 16

3.3. O0beM AUCHUIUIUHBI (MOIynsl) B (OpME CaMOCTOSTEIBHON paOOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaroIuxcs ¢
MeJarornaecKuMy paboTHUKAMH U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3alun
oOpa3oBaTeNbHOM  MpPOTPpaMMBI  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEKYTOUHOM aTrrecTanuu coctapisieT 112 akagemuueckux daca (0B).



3.4. ITpu oOy4eHnn MO UHINBHIYATPHOMY y4eOHOMY TUIaHY, B TOM YHCJIC TIPU
YCKOPEHHOM OOYYeHHUH, 00bhEM TUCHUIUIMHBI (MOIYJISI) MOXKET OBITh pPean30BaH
MOJTHOCTBIO B (hOpME CaMOCTOATEIHLHONW paboThl 00yJarommxcs, a Takxke B (hopme
KOHTAKTHOM paboThl OOyYalOIMIUXCA C TEJarorMuyeCKUMHU paOOTHHKaMH U (WJIH)
JUIAMH, TIPUBJICKAEMBIMH K peaU3aiiil 00pa30BaTEIHbHONW MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBECHUN TIPOMEKYTOUHOM aTTECTAIINH.

4. ConepxaHue JUCHUTIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO 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

XMUMUYECKHX MPOIECCOB

- XuMu4ecKast TepMOANHAMUKA.

- [lepBblil 3aKOH TEPMOIUHAMUKH.

- DHTaNbmms, ee GU3NIECKUI CMBICT

- Bropoii 3axoH TepMOJUHAMUKHY.

- Dutponmst. CBoboxHas sHeprust [ mb6ca

-ATOM Kak MeJlbyaiias yacTHUIla XUMHYECKOT0 3JIEMEeHTa. DJIEKTPOHHAS CTPYKTypa

3 |llepuoanueckuii 3aKOH U mepuoanyeckas cucrema snemenToB .M. Menneneena
PaccmarpuBaembie BOIPOCHL:
- [lepuonnyeckuil 3ak0H U nepuoguueckas cucrema snemenTos [1.J. Menzneneesa

4 | Xumudeckas CBsA3b. MeTOI MOJIEKYJIIPHBIX OpOUTaseH.
PaccmaTpuBBaeMble BOIIPOCHI:

-XuMmu4eckas CBS3b.

-MeTo MOJIEKYISIPHBIX OpOnTaleii.

5 XHUMHYECKHE CUCTEMBI 1 UX TCPMOANHAMHYCCKAA XaPAKTCPUCTHUKA.
XUMHYECKHE CUCTEMBI U NX TePMOANHAMHYECKAs XapaKTepUCTHKA.

PaccmarpuBaemble BOIPOCHI:

- XUMHYECKHE CHCTEMBI M UX TePMOJUHAMHUYECKas XapaKTepPUCTHKA. - KHHeTHKa XUMHUYIEeCKUX
peakuuit.

-X¥MHYeCcKoe paBHOBECHE

- CKOpOCTh XUMHYECKOHN pEaKIHH.

- 3aKOH AEHCTBYIOLINX MacCC.

- DHeprus akTUBalLUHU.

- 3aBHCHMOCTBH CKOPOCTH XHMHYECKOH peakIuy oT TeMreparypsl (npasmwio Baut-T'odda, ypasaenue
Appennyca).

6 QHCMCHTH AHAITUTUYECKON XUMUU
PaccmarpuBaemble BOIPOCHI:
-OIEeMEHTHI AHAJIMTHYECKON XUMUH




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

- OCHOBHbBIC TIOHATHS aHATUTHYCCKON XUMHH.

- KHaCCI/I(l)I/IKaHI/ISI 1 BO3MOXXHOCTH MCTOIOB aHAJIU3a.

- XUMHYECKHE METObI aHaI13a.

- OU3UKO-XUMHYECKHUE METObI aHAIU3a.

- HpaKTI/I‘{eCKOC OPUMCHCHHUC QHAJTUTHYCCKON XMMHH B IMPOU3BOJACTBCHHBIX YCJIOBUAX.

XHMUS 3JIEMEHTOB

PaccmarpuBaemblie BOIPOCHI:

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

- [lepcnekTUBHBIE HCTOUHUKH SHEPTUU Ha OCHOBE BOAOPOJA U €r0 U30TOIOB.

- B3psiBoonacHocTs Bogopoaa. ['mapunebl.

H_IGJ'IOLIHBIC METAaJlJIbI.

PaccMarpuBaeMble BOIPOCHL:

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

- XMMHUYECKHE CBOMCTBA MIETOYHBIX METAJIIOB.

- [Nomydenne menoyHpIx MeTamwioB. HaxosxaeHue B mpupoze.

- [I[puMeHeHne METOYHBIX METAIIOB. VICTOUHUKY SHEPTHN U3 IIETOYHBIX METAJLIOB.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

n/o

HaumenoBanue 1a060paTopHBIX paboT / KpaTKoe CoJepKaHue

CIIOCOBBI BBIPAXXEHM A KOHIIEHTPALIMY PACTBOPOB. OIIPEAEJIEHUE
KOHIIEHTPAIIMU COJISHOM KHUCJIOTBI

B pesynprare BRIIOTHEHUS 1a60paTOPHOI pabOTHI CTYICHTHI Y3HAIOT:
- KaKHe CyIIeCTBYIOT CIIOCOOBI BEIPAKEHUS KOHIICHTpaui
- METOJ, TUTPOBAHHUS

OIIPEJAEJIEHUE BPEMEHHOU )KECTKOCTHU BOJ1bI

B pesysbTare BBINOIHEHHUS IPAKTUIECKONH PAOOTHI CTYJIEHTHI Y3HAIOT YTO TAKOE HKECTKOCTh BOJIBI, CIOCOOHI
ycTpanenus pa3nnaHoi xectkocTd, [OCTHI B 06J1aCTH KOHTPOJIS KAUeCTBA PA3JIMYHbBIX BOJ M COJEPIKAHUS
OOIIIETO COJIEPIKAHMS METAIIIOB B BOJIE

CKOPOCTH XMMHUYECKUX PEAKIIMN. XUMUYECKOE PABHOBECHE

B pesynbrare BeIMoTHEHNUS 1a00PaTOPHOIN pabOThI CTYIEHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTh XUMUYECKHX PEAKITHIt

- MOMEHT XUMUYECKOTO PAaBHOBECHSI

-3]IM

- [Ipunnun Jle-Ulatense

- IOHATHE AUCCOLMAIMN U aCCOIAAIINI

- (pakTOpBI BIHSONINE HA CKOPOCTH PEAKIIUU

TUPOJIN3 COJIEU

B pe3ynpTaTe BRINOITHEHUS MPAKTHYECKON paObOTHI CTYIEHTHI 03HAKOMSITCS C:
- TOHATHE THAPOIN3

- conu

- TUJIPOJIU3 CcoJieH

- pH cpensl

OKUCJIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI

B PE3YIbTATC BBINIOJTHCHUSA HpaKTH‘IGCKOﬁ pa6OTI)I CTYACHTHI Y3HAIOT YTO TaKOC OBP PpCaKkium, 4TO TaKOoe
OKHUCJICHUEC, BOCCTAHOBJICHUEC, TPOLCECChI IPOTCKAOIIHNEC ITPU OKUCIICHUHU U BOCCTAaHOBJICHUN




HaunmenoBanue 1ab0paTopHBIX paboT / KpaTKoe CofiepKaHue

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
Croco0ax 3alUThl OT KOPPO3UHU.
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 wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOEHUU JUCHUIUIUHBI (MOIYJIA).

Ne
" bubnuorpaduueckoe 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.
Yuebnuk FOpaiit , 2023

O6mast xumust, 139 crp. ISBN 978-5-534-07936-4 [l{epbakos | https://urait.ru/bcode/515318
B. B., bap6otuna H. H., Biacenko K. K. Yue6Hoe nocobue
FOpaiir , 2023

Xumust, 368 ctp. ISBN 978-5-534-09668-2 Mapteirosa T. B., | https://urait.ru/bcode/511370
AptamonoBa 1. B., 'ogynos E. b. Yue6nuk FOpaiit , 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/
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

HHTEPHET-PECypc - http://www.chem.msu.ru/rus/teaching/kovba-
pupyshev/welcome.html

yueOHuK - http://23950.ksu.ru/bcover/0000801485 con.pdf

yaeonuk - http://2z3950.ksu.ru/bcover/0000807520_con.pdf

/. IlepeuyeHb  JUIEH3UOHHOTO U  CBOOOJHO  PACIPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOMMOTO JIJI1 OCBOCHHMSI TUCIIUTLTUHBI (MOYJIs).

Office 365

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEIBHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYIIIO).

HNmeercss cneuuanu3upoBaHHas Ja0oOpaTopusi JIEKIHMOHHAs —ayJuTOpHS.
JlaGopatopHoe

o0opynoBanue u xumudeckas nocyna. HoyrOyk. MynbTumeanitHbIN
npoektop. I'padonpoekTop.

bubmmoreunsiii hou.

9. ®opmMa MPOMEKYTOUHOHN aTTECTAIHH:

3ayer B 3 cemecTpe.

10. OueHouHbIE MaTEpHUAIBI.

OueHouyHblE MaTepualbl, IPUMEHSEMbBIE MPHU MPOBEACHUU IPOMEKYTOUYHON
aTTecTalllM, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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