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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

IlensiMu OCBOCHMS TUCHUILIMHBI " XUMUSA" SBIISIOTCS:

1. CdopmupoBaTh y CTYIACHTOB, TEOPETUYCCKUN (yHIAMEHT IS
TATbHEHIIET0 W3YYCHUS XUMUYECKUX W €CTECTBCHHBIX HAyK, CIIOCOOCTBOBATH
MPUOOPETEHUIO CTYACHTAMU 3HAHWK TIO0 OCHOBHBIM BOIpOCaM OOIIeH W
HEOPraHUYECKOW XUMUHU;

2. Pa3BUTh TBOPUYECKOE MBIIUICHUE W HAYYHOE MHUPOBO33PEHHUE, PACKPHITH
METOJI0JIOTHI0 XUMUYECKON HAYKH.

3. [lokasarh CBA3b XMMHUHU C KU3HBIO COBPEMEHHOTO 00IIeCTBa U €€ PoJib B
pELIEHUN PKOJIOTMYECKUX MTPOOIIEM.

3agaum:

['maBHOWl 3amauveid y4yeOHOM  JUCHUMIUIMHBI  SIBISIETCS  OO€cleuYeHUe
TEOPETUYECKOM TOJATOTOBKOM IO XUMHM MHXEHEpAa KEJIE€3HOJIOPOKHOTO
TpPaHCIIOpPTa, KOTOpas TO3BOJUT €My OBICTpee M KadeCTBEHHEE YCBaWBaTh
NpUKIaAHbIE pa3liesibl XUMHHM, OpPUEHTHUPOBATHCA B YACTHBIX BOIPOCAX,
BO3HUKAIONIUX TPHU OCBOCHMM HOBOM TEXHMKM W B CTPOUTENIBCTBE. B Xome
oOy4yeHHUsI JUCIUIUIMHE HEOOXOIMMO JIOOUTHCS  OCBOCHHUS  CTYyJICHTaMu
TEOPETUYECKUX OCHOB XUMHUHM, 0€3 KOTOPHIX HEBO3MOXKHO MMOHWMAaHUE CBOWCTB U
MpEBpaIllCHU XMMHYECKUX BEIIECTB, a TaKXKe XHUMHUU OJJIEMEHTOB U UX
COEMHEHUN, KOTOPBhIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEPHBIE 3a7laud B MPOQPECCHOHAIBHON
JeSTETLHOCTH C UCTIOIb30BAaHMEM METO/I0B €CTECTBEHHBIX HAYK, MATEMaTHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUSI.

OOGy4eHwue 1o qUCUUILUIMHE (MOIYJII0) MPEANOJaraeT, YTo MO0 €ro pe3yJibraramMm
oOydaromuiics: Oyaer:

3HaTh:

OcHOBHbIE MOHATUS W 3aKOHBI XuMuU; CTpOeHUE aTOMOB M MOJEKYJ;
OcHOBHEBIC

KBAaHTOBO-MEXaHUUYECKHE TpeACTaBiIeHUs 00 00pa3oBaHUU XUMHUYECKHUX
cBsizeil; OCHOBHBIE KJIACChI

HEOPraHUYECKUX COCJIMHCHUM; Homenknatypy HEOPraHUYEeCKUX
coequHeHn; OU3NKO-XUMHUYECKUE



METO/bI HCCIIEI0OBAaHMS BenlecTB; [lepnoanyeckuil 3akoH; TepMOAMHAMUKY U
KHHETHKY XUMHAYECKHUX

npoueccoB;  CpolictBa  pacTBOpoB;  TeopHro  AIEKTPOIUTHYECKOM
JUCCOLMALINH;

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUU

YMmerThb:

Hcnonb30BaTh OCHOBHBIX TMOHATHM M 3aKOHOB B PEHICHUU XHUMHUYECKHX
3anad; [lokasaTe npuHIKAIIEL,

JIeXkKaIMe B OCHOBE KJacCHU(PUKAIIMU COCIUHEHUN U XUMHUYECKUX PEaKIIU;
O3HaKOMHTB C

TEPMOJIMHAMMKON W KHHETUKOW XMMHUUYECKHUX IporieccoB; I[Ipous3BoauTh
Pacy€Thl O MPUTOTOBJICHUIO

pPacTBOpPOB.

Baagern:
HappikamMu 110 00€CIIEYUEHNIO XUMUYECKON U DKOJIOTHYECKO O€30IIaCHOCTH

3. O6beM TUCIUTIIUHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh JUCHUILTUHBI (Momynsi) cocTaBisier 2 3.e. (72
aKaJeMHYECKUX vaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyyarommxcsi C  MeJarorMyeckuMu  paboTHUkamMu W (WIM)  JIMIAMU,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

KonuuectBo yacos

Tun y4eOHbIX 3aHATHI
Bcero | Cemectp Ne2

KonrtakTHas paboTa mpu npoBeIeHIH yUeOHBIX 3aHATHH (BCET0): 32 32
B ToMm uncne:

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

3.3. O06bemM auCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYArOUIUXCSA C
Mearorn4ecCKuMU pabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
0o0pa3oBaTeNbHOM MOpOrpaMMbl Ha HHBIX YCJIOBUAX, NPU  MPOBEICHUU
IIPOMEKYTOUHOM aTTecTaluu cocrasiisieT 40 akaeMruecKux yaca (OB).




3.4. ITpu oOy4eHn¥ 0 MHAUBUAYATFHOMY YI4€OHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM O00Yy4YeHHH, 00BEeM JTHUCHMUILUIMHBI (MOJYJISI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00YJArOIIMXCs, a TaKkKe B opme
KOHTAKTHON pabOThl 00YYarOIMIMXCs C MeAarorndyecKuMU paOOTHUKAMHU M (VUM )
JUIaMU, TIPUBIICKAEMBIMH K peai3aIliid 00pa30BaTeILHOM MPOrpaMMbl Ha MHBIX
YCJIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 |Xumus kak Hayka

PaCCManI/IBaCMLIe BOIIPOCHI:

- [Inanupyemsble pe3yabTaThl

- IOHUMATh CTPOCHUC BCUICCTB, TCOPCTUICCKHUC OCHOBbBL

2 |Atom

PaccMarpuBaeMble BOIIPOCHL:

DHepreTuka

XUMHMYECKHX IPOLIECCOB

- XuMH4ecKast TepMOANHAMUKA.

- [lepBblil 3aKOH TEPMOJIUHAMUKH.

- DHTaNbmms, ee GU3NIECKUI CMBICT

- Bropoii 3axoH TepMOJUHAMUKHY.

- Dutponmst. CBoboxHas sHeprust [ mb6ca

-ATOM Kak MeJlbyaiias yacTHUIla XUMHYECKOT0 3JIEMEeHTa. DJIEKTPOHHAS CTPYKTypa

3 [Xumuueckas cBA3b. MeTOa MOJIEKYISPHBIX OpOUTaei.
PaCCManI/IBBaeMLIe BOIIPOCHKHI:

-XuMuueckast CBs3b.

-MeTo MOJIEKYISIPHBIX OpOuTaleii.

4 | XUMHUYECKHE CUCTEMBI U UX TEPMOJMHAMUYECKAS XapaKTePUCTUKA.
XUMUYECKUE CUCTEMBI U UX TEPMOIHAMHUYECKAs XapaKTePUCTHKA.

PaccmarpuBaeMbie BOIPOCHI:

- XUMHYECKHE CUCTEMBI U UX TEPMOJUHAMHNYCCKAA XapaKTEPUCTHUKA. - Kunetnka XxuMuuecknx
peakiuii.

-XHMMHYECKOE paBHOBECHE

- CKOpOCTh XUMHYECKOH PEaKITHH.

- 3aKOH JIEHWCTBYIOIIMX Macc.

- DHeprus aKTHBAaIUH.

- 3aBHCHMOCTH CKOPOCTH XHMHYECKOH peakiuu OT Temieparypsl (mpasuio Bant-I'odda, ypapaenue
Appenuyca).

5 |DneMeHTHl aHATUTHYECKON XUMHHI
PaccMaTpuBaemblie BOIPOCH:

-DNeMEeHTbI aHAJTUTUYECKON XUMUH

- OCHOBHBIE TIOHSTHS aHATUTUIECKON XHUMUH.

- Knaccudukarys 1 BO3MOXXHOCTH METO/IOB aHAIIU3a.

- XMMUYECKHEe METOIbI aHATN3A.




Temaruka NTEKIIMOHHBIX 3aHATHH / KPaTKOE COJEpIKAaHUE

- OU3HUKO-XUMUYECKIE MCTOABI aHaJInu3a.
- HpaKTI/ILIeCKOG NPUMCHCHHUC aHAJIUTHYCCKON XMMHH B MMPOU3BOJACTBCHHBIX YCJIOBUAX.

XuMUS DJIEMESHTOB

PaccmarpuBaeMbie BOIPOCHI:

- Bogopon -o6mmue cBenenus. M3oromnsl Bogopoaa. XMMUUECKUE CBOICTBA (C TPUMEpPaMu XUMHUECKUX
peaxnuit).

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

- B3priBoonacHocTs Bonopozna. ['mapunsl.

[Ienounsie METAILI.

PaccmatpuBaembie BOIPOCHI:

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

- XuMHYeCcKHe CBOMCTBA IIEJIOYHBIX METAJIJIOB.

- [Tonyyenue menouHsIx MeTauioB. Haxoxnenue B mpupoze.

- [IpuMeHeHre HeN0YHbIX METAIIIOB. VICTOUHHKY HEPTUHN U3 LIEJIOUYHbIX METAIJIOB.

Tabmuna /.. MenneneeBa

PaCCManI/IBaCMLIe BOIIPOCHI:

- 3aKOHOMEPHOCTH (PU3NIECKHUX CBOMCTB B TPYIIIIE.

- XUMU4YecKue CBOIMCTBA (C MpUMEpaMy XUMIYCSCKUX PEaKIuii).
- Haxoxxaenue B mpupoze, mojiyueHue.

- [Ipumenenue.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumeHoBaHue 1a60paToOpHBIX paboT / KpaTKoe coiepikaHue

CIIOCOBBI BBIPAXEHNM A KOHIIEHTPALIUM PACTBOPOB. OIIPEAEJIEHUE
KOHLIEHTPALIMU COJISTHOM KUCJIOTHI

B pesynbTaTe BeIIOTHEHHS JTAOOPATOPHOI pabOTHI CTYJECHTHI Y3HAIOT:
- KaKne CyIIeCTBYIOT CIIOCOOBI BEIPaXKEHNUS] KOHIIEHTPALIUH
- METOJl THTPOBAHUS

OIIPEJIEJIEHUE BPEMEHHO! )KECTKOCTU BO/IbI

B pe3ynbrare BHITOTHEHHS MPAKTUIECKONH PaOOTHI CTYACHTHI Y3HAIOT YTO TAKOE KECTKOCTH BOJIBI,
croco0Obl ycTpaHeHust pa3nuaHoi xecTkocTd, [OCTsI B 061acTH KOHTPOJISI KA4eCTBa Pa3IMYHBIX BOJ U
COJIepXKaHUs 00IIEeTo coepKaHusI METaJUIOB B BOJIE

CKOPOCTb XMMHWYECKNX PEAKLIMI. XUMHWYECKOE PABHOBECHE

B pesynbTate BINOIHEHHS 1JA0OPATOPHOH pabOTHI CTYJEHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTb XMMUYECKHUX PEaKI1i

- MOMEHT XUMHUYECKOTO PABHOBECHUS

-3IM

- [Ipunnun Jle-llaTense

- OHSTHE TUCCOIMAIINN 1 ACCOLIHAIINN

- (hakTOpHI BIHSIONINE HA CKOPOCTH PEAKIINN

TUJIPOJIN3 COJIEU

B pesynbTaTe BHINOIHEHHS IPAKTUYECKON pabOThI CTYIEHTHI O3HAKOMSTCS C:
- MOHSITHE THIPOJIH3

- conu

- THAPOJIN3 coJeit

- pH cpensl




HaumeHnoBanue 1ab0opaTopHBIX paboT / KpaTKOe CoAepKaHHE

5 |OKUCIIMTEJIbBHO-BOCCTAHOBUTEJIBHBIE [TPOLIECCHI

B pesynbTate BHIOTHEHHS HPAKTHIECKOW pabOTHI CTYIEHTHI y3HAtOT 4To Takoe OBP peaknuu, uro Takoe
OKHCJICHHE, BOCCTAHOBIICHHE, IIPOLICECCHI MPOTEKAIOIINE IIPU OKUCIEHUHU U BOCCTAHOBICHUHI

6 |DJIEKTPOXUMUYECKHUE ITPOLIECCHI. TAJIbBAHUYECKHU DJIEMEHT

B PE3YIbTATC BBINIOJTHCHUSA HpaKTH‘IeCKOﬁ pa60TI)I CTYACHTHI Y3HAIOT YTO TAKOC 3JICKTPOXUMHUYCCKUC

MPOLIECCHI, YTO TAKOE ranbBaHu4YecKuil anemMenT, DJC, cTaHIapTHBINA MOTEHIIMA, TOTEHIIUAIIBI, pacyeT
OJ1C ranbpBaHHYECKOTO AJIEMEHTA

7 [KOPPO3UA METAJIJIOB

B pesynbTate BBINOTHEHHUS TPAKTHIECKONH pabOTHI CTYICHTHI Y3HAIOT YTO TAKOE MPOLECCHl OKUCICHHS Ha

METal1ax, MpoueCcC KOPpO3un METAJIOB.

8 |CITIOCOBBI 3AIIIMTEI OT KOPPO3UU

B PEIYIbTATC BBINIOJTHCHUSA HpaKTH‘IeCKOﬁ pa60T1)1 CTYACHTHI Y3HAIOT KaK 3alllUTUTh MCTAJIJIbI OT

KOppO31H, Kakue CI0CcOOBI 3alIUThI CaMbIC MPOAYKTHUBHBIC. Hpoueccm MIpOXOaAIIE Ha METaJllIax IIpU

Ppa3JIMYHbIX crocobax 3alIUTBI OT KOPPO3HUHU.

4.3. CamocrosiTenbHas paboTa 00y4Yaromuxcs.

Bunx camocrosTensHOM paboTh

1 |M3ydeHue 1OMONHUTEIBHON JIUTEPATYPHI.

2 | IlogroroBka K MpOMEXYTOYHOH aTTeCTaLNH.

3 | [loaroroBka K TeKyIeMy KOHTPOJTIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BaTh IpHU
OCBOCHUHU JUCIHUIUIMHBI (MOIYJIA).
Ne
n/m
1 | Xumus, 507 crp. ISBN 978-5-534-03930-6 Hukomnbckuit A. | https://urait.ru/bcode/511226
b., CyBopoB A. B. YueOnuk IOpaiit , 2023
2 | Xumus okpyxaromieit cpensl, 233 crp. ISBN 978-5-534- https://urait.ru/bcode/510485
00029-0 Xaxanuna T. W., Hukuruaa H. T'., [Teryxos U. H.
VYyeOnuk IOpaiir , 2023
3 Oo6mas xumus, 139 ctp. ISBN 978-5-534-07936-4 https://urait.ru/bcode/515318
[Ilepb6akos B. B., bap6otuna H. H., Bracenko K. K.
VYuebHoe nocobue KOpaiir , 2023
4 | Xumus, 368 ctp. ISBN 978-5-534-09668-2 Mapteinosa T. | https://urait.ru/bcode/511370
B., Apramonosa U. B., 'onynos E. b. Yuebnuk IOpaiir ,
2023

bubnunorpaduueckoe onucanue Mecro nocryna

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJb30BAaThCS IIPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).



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

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

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

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

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

yueOHuK - http://2z3950.ksu.ru/bcover/0000801485_con.pdf

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

7. llepedyeHb  JHUIIEH3UOHHOTO U  CBOOOJHO  PaCHpPOCTPAHSIEMOIO
IpPOrpaMMHOr0 OOecCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOrO IPOU3BOJICTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

Office 365

8. Omnucanume MaTepHAIbHO-TEXHHMYECKON 0a3bpl, HEOOXOAUMON st
OCYIIIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo IUCIHUILTHHE (MOIYIIIO).

NmeeTcst crnenuanu3vpoBaHHas JadopaTopusi JIEKIMOHHAs ayAuTOpUs.
JlabopaTopHoe

o0opyaoBaHue W XuUMUYeckas mocyna. HoytOyk. MynbTUMeaNiTHBIN
npoekTop. ['padonpoexTop.

bubmmoreunsiii hoHI.

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3ayeT BO 2 ceMmecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1eHOYHBbIE MaTepUalIbl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHON
aTTeCTallui, pa3pabdaThIBAIOTCA B COOTBETCTBHUU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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