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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

JIaTh y4aIeMycsi OCHOBHBIE TEOPETUUYECKHE 3HAHUS B 001aCTH 00IIIeH XUMHH
U [IPUBUTDH HABBIKU MMPAKTUUECKON pabOThl C XKMUYECKUMHU BEIIECTBAMU U 0a30BO
XUMUYECKOMN MOCyA0i U 000pYI0BAHUEM.

IlenssMu OCBOCHMS TUCHUTLIUMHBI "' XUMUSA" SIBIISIOTCS:

1. CdopmupoBaTh y CTYIEHTOB, TEOPETUYCCKUN (yHIAMEHT IS
JTANbHEHIIETO W3YYCHUS] XUMHUYECKUX W €CTECTBCHHBIX HAyK, CIIOCOOCTBOBATH
MPUOOPETEHUIO CTYACHTAMU 3HAHWK 1O OCHOBHBIM BONpOCaM OOIIeH W
HEOPraHN4E€CKON XNUMUH;

2. Pa3BuUTh TBOPYECKOE MBIIUJIEHUE U HAYYHOE MHUPOBO33PEHHUE, PACKPHITH
METOOJIOTHUI0 XUMHUYECKON HAYKH.

3. [lokazaTh CBSI3b XUMHUHU C KU3HBIO COBPEMEHHOI'O 0011ecTBa U €€ pojb B
pELIEHUN SKOJIOTHYECKUX MTPOOIIEM.

3agauu:

['maBHOM 3amayedl  y4eOHOM  JHUCHMIUIMHBI  sIBIsieTCs — oOecrieueHue
TEOPETHUYECKOW IOATOTOBKOM IO XUMHHM HMHXEHEpPA KEJIE3HOIOPOKHOTO
TpPaHCIIOPTa, KOTOpask TO3BOJIUT €My OBICTpee U KaueCTBEHHEE YCBaWBaTh
NPUKIIAIHBIE pa3feibl XUMHUW, OpPUEHTHPOBATHCA B YACTHBIX BOIPOCAX,
BO3HUKAOUIMX IPU OCBOCHUM HOBOM TEXHUKM W B CTPOUTENILCTBE. B Xone
oOy4YeHHs] JUCIMIUIMHE HEOoOXOIAMMO JOOUTHCA OCBOCHUS  CTyACHTAMH
TEOPETUYECKUX OCHOB OOIEed XUMHUHU, 0€3 KOTOPHIX HEBO3MOXKHO MOHUMAHHE
CBOWCTB Y MPEBPAIICHUNA XUMHUYECKUX BEIIECTB, 4 TAK)KE XUMHU DJIEMEHTOB U UX
COEMHEHUN, KOTOPBhIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. [Inanupyemsbie pe3ybTaThl 00y4eHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs 10 AUCUMILTMHE (MOIYIIO):

OIIK-1 - CnocobeH pemiaTh MH)XEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
NEeSITeTLHOCTH C UCTIOIb30BAaHMEM METO/I0B €CTECTBEHHBIX HayK, MATEMATHUYE€CKOTO
aHaJIM3a U MOJICTTUPOBAHUSI.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENoJaraeT, 4YTo Mo ero pe3yJibTatam
oOyyaroruiicst Oyier:

3HaTh:
OcHOBHBIC TOHSATHS M 3aKOHBI XUMHUHU; CTpoeHHE aTOMOB U MOJICKYII;
OCHOBHBIE



KBAaHTOBO-MEXaHUUYECKUE TMpEeJCTaBiIeHUs 00 0O0pa3oBaHUU XMMHYECKHUX
cBs3eit; OCHOBHEBIE KJIACCHI

HEOPTaHUYECKUX COCIMHCHUIA, Homenknatypy HEOPTaHUYECKUX
coequHeHn; OU3NKO-XUMUYECKHUE

METO/Ibl UCClIeIoBaHus BenecTB; [lepuoanueckuii 3akoH; TepMoagMHaAMUKyY 1
KMHETUKY XUMHYECKHUX

npoueccoB;  CBolcTBa  pacTBOpoOB;  Teopuio  3IEKTPOIUTUYECKOM
JTHUCCOILMAIINM;

OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU

YMmerThb:

Hcmonp30BaTh OCHOBHBIX TOHSATHH M 3aKOHOB B PEIICHUM XHUMHYECKUX
3a1a4; [lokazaTh IPUHITUIIHI,

JIeXKaIMe B OCHOBE KJIACCHU(PUKAIIMN COCTUHEHUN U XUMHUYCCKUX PEaKIIHA;
O3HaKOMHTB C

TEPMOJMHAMHUKON M KHHETUKOM XHUMHYECKHX IIporeccoB; IIpon3BoauTh
PacdETHI IO MPUTOTOBIICHUTO

pacTBOpPOB.

Baagern:
HABBIKHU 10 00ECIIEUEHUTO IKOJIOTHYECKOI 0€30IMaCHOCTH

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OOmast TPyIOEMKOCTh JUCIHUIUIMHBI (MOIyJis) coctaBiser 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem paucuMIUIdHBL (MoOayisi) B (opMe KOHTAKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa30BaTEIbHON MPOrpaMMbl Ha UHBIX YCIOBHSIX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bceero | Cemectp Ne4

KonrakTHas paboTa Ipu nNpoBeleHUN yUeOHBIX 3aHATHI (BCEro): 50 50
B ToMm uncne:

3aHATUA JEKIMOHHOTO TUIIA 34 34
3aHATUS CEMUHAPCKOTO THIA 16 16

3.3. O06beM aucCHUIUIMHBL (MOIyYJiA) B (OpME CaMOCTOSITENIbHOM padOThI
oOyuarommxcsi, a Takke B (¢GopMe KOHTAKTHOM pabOThl OOyYaromuxcs C




He1arornyecKuMu padoTHUKAMU U (MJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
oOpa3oBaTeNbHOM MpOrpaMMbl HAa HWHBIX YCIOBUSIX, TMpPU NPOBEACHUU
MIPOMEKYTOYHOM aTTECTALIMHU COCTABIIAET 58 akaIeMHUYECKUX yaca (OB).

3.4. Ilpu oOy4eHnH 10 HHANBUAYATHHOMY Y4eOHOMY TUIaHY, B TOM YHUCJIC TIPH
YCKOPEHHOM O00Y4YEHHMH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaIn30BaH
MOJTHOCTHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarommxcs, a Takxke B hopme
KOHTAKTHOH pabOThl 00YYarOIIMXCS C MEJarorndyecKuMy pabOTHUKAMU U (WJIN)
JUIIaMH, TIPYUBIICKAEMBIMH K pea3aIiiid 00pa30oBaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJepKaHUE
n/m

1 |Xumus kak Hayka

PaccmaTtpuBaeMble BOIIPOCHI:

- IInanupyemsble pe3ysbTaTsl

- IOHUMATh CTPOCHUEC BCUICCTB, TCOPCTUICCKHUC OCHOBBL

2 |Atom

PaccmarpuBaeMble BOIPOCHI:

DHepreTuka

XUMHYECKHX MPOLIECCOB

- XuMuueckasi TepMOAMHAMHUKA.

- IlepBblil 3aKOH TEPMOJIUHAMUKH.

- DHTanbus, ee GU3NUECKUN CMBICI

- BTopoii 3aK0H TEpMOJUHAMUKHU.

- OuTponus. Croboxanas 3Heprus ['nud6ca

-ATOM Kak Menbuaiilias 4acTHIa XUMHYECKOT0 3JIEMEHTA. DIEKTPOHHAsS CTPYKTypa

3 |[lepmomuyeckuii 3aK0OH W MeprorUecKas cucrema nemenToB J[.M. MenneneeBa

PaCCManI/IBaeMHe BOIPOCHI:

- Ilepnonnyeckuil 3aK0H U nepuogudeckas cucrema anemenTos [I.J. Menaeneena

4 | Xumuueckas cBA3b. MeTO MOJIEKYIISIPHBIX OpOUTaleil.
PaCCManI/IBBaeMBIe BOIIPOCHKHI:

-XuUMHU4YECKast CBS3b.

-MeTox MoneKyIsIpHBIX OpOHTalIeH.

5 XUMHYECKHE CUCTEMBI H MX TEPMOANHAMHYCCKAA XapaKTCPUCTHUKA.

PaCCManHBaGMLIC BOIPOCHI:

- XUMHYECKUE CUCTEMBI U UX TEPMOJUHAMHNYCCKAA XapaAKTEPUCTUKA. - KuneTnka xuMuueckux
peakiuii.

-XHMMHYECKOE paBHOBECHE

- CKOpOCTh XUMHYECKON PeaKITiH.

- 3aKOH JIEUCTBYIOIINX Macc.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KPaTKOE COJIEpKAHNE

- DHeprus aKTHBAIUH.

- 3aBHCHMOCTbh CKOPOCTH XUMHYECKOH peakIuu OT TeMieparypsl (npasuiio Banr-I'odda, ypaBHenue
Appenunyca).

- IlonsATHE O KaTanuse.

- XMMHUYECKOe paBHOBECHUE, €r0 MPU3HAKH.

- KoHcTaHTa XMMHYECKOTO paBHOBECHS

DJIEeMEHTHI aHAJTUTUYECKON XUMUU

PaccmarprBaeMbIe BOIIPOCHL:

-DIeMeHTHI aHATUTHYECKOH XUMUH

- OCHOBHBIE ITOHATHS AHATUTUYECKOH XUMUH.

- Knnaccudukanusi 1 BO3MOKHOCTH METO/IOB aHAITH3A.

- X¥UMHYECKHE METO/IbI aHAJIH3A.

- OU3UKO-XUMHYICCKHE METO/IbI aHATIH3A.

- HpaKTH‘IeCKOG IPUMEHCHUEC aHAJIMTHYECKON XMMHUU B IMPOU3BOACTBCHHBIX YCIIOBUAX.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

/o

HaumeHnoBanue 1abopaTopHbIX padoT / KpaTKOe cofepKaHue

CIIOCOBBI BBIPAXKEHI A KOHIUEHTPALIUN PACTBOPOB. OIIPEAEJIEHUE
KOHLIEHTPALIMMU COJISTHOM KUCJIOThI

B pesynbrate BeINOTHEHHA TA0OPATOPHOH pabOTHI CTYICHTHI Y3HAIOT:
- KaK{e CYIIECTBYIOT CIIOCOOBI BEIPayKEHNS] KOHIIEHTPALIUH
- METOJl TUTPOBaHUSA

OIIPEJIEJIEHUE BPEMEHHO! YKECTKOCTU BO/IbI

B pesynbrare BHIMOTHEHHS IPAKTUYECKON pabOTHI CTYACHTHI Y3HAIOT YTO TAKOE KECTKOCTH BOJIBI,
crocoObl ycTpaHeHust pa3nuaHoi xecTkocTH, [OCTsI B 061acTH KOHTPOJISI Ka4ecTBa Pa3IMYHBIX BOJ U
COJIEpKaHUs O0IIETo coep>KaHus METAaJUIOB B BOJIC

CKOPOCTh XMUMHWYECKUX PEAKILIVI. XUMHWYECKOE PABHOBECHE

B pesynbrate BINIOTHEHHS 1TA00PATOPHOH pabOTHI CTYJEHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTh XMMHUECKHX PEaKIMH

- MOMEHT XUMHNYCCKOTO paBHOBECHUSA

-3IM

- ITpunnun Jle-llaTense

- TIOHSTHE TUCCOIMALINU 1 ACCOLHAIINN

- (hakTOPBI BIMSIOIINE HA CKOPOCTh PEAKIHU

T'UIPOJIN3 COJIEM

B pesyinbrate BHINOIHEHHS TPAKTHIECKOH pabOTHI CTYICHTHI O3HAKOMSTCS C:
- MIOHATHUE TUAPOIN3

- conu

- TUJIPOJIU3 CoJieH

- pH cpensl

OKUCIIMTEJIIBHO-BOCCTAHOBUTEJIBHBIE ITPOLIECCHI

B pe3ynbrare BHIMOTHEHHS MIPAKTUYECKON pabOThI CTYACHTHI Y3HAIOT 4To Takoe OBP peakmuu, 4yTo Takoe
OKHCJIEHHE, BOCCTAaHOBJIEHUE, IIPOLICECCHI TPOTEKAIOIINE [P OKUCIIEHUU U BOCCTAHOBJIEHUHU

SJIEKTPOXUMUYECKHUE ITPOLIECCHI. TAJIJbBAHUYECKUI DJIEMEHT

B PE3yJIbTAaTC BBINIOJIHCHUA HpaKTH‘IGCKOﬁ pa6OTLI CTYACHTHI Y3HAIOT YTO TAKOC 3JICKTPOXUMUYCCKUC




/o

HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

TIPOIIECCHI, YTO TaKOE TalbBaHWYECKUl 31eMeHT, D/IC, cTaHAapTHBINM NOTEHIHA, TOTCHIIUANBL, PacYeT
OJ1C raqbBaHUYECKOTO AJIEMEHTa

KOPPO3UMA METAJIVIOB

B PE3yJIbTATC BBINIOJTHCHUA HpaKTH‘IeCKOﬁ pa6OTI>I CTYACHTHI Y3HAIOT YTO TaKO€ MPOLCCChI OKUCJICHU Ha
METal1aX, MpoueCC KOPpO3un METAJLJIOB.

CIIOCOBBI BAIIUTHI OT KOPPO3M1U

B pesynbrate BEITOTHEHHUA NPAKTHIECKONH pabOTHI CTYICHTHI Y3HAIOT KaK 3alIUTUTD METAJIIBI OT
KOPPO3HH, KAKHE CIIOCOOBI 3alIUTHI caMble ITPOAYyKTUBHBIE. [Iponecchl npoxoasmye Ha MeTaulax MpH
Pa3IUYHBIX CIIOCO0AX 3alIUTHI OT KOPPO3UH.

4.3. CamocrosiTenbHas padoTa 00y4daroImXCs.

n/o

Bun camocTosiTennbHOM paboThI

N3yuenne marepuana

PaboTa ¢ JICKOMOHHBIM MaTCpuaJioM

MOJATOTOBKA K 1a00PaTOpHBIM paboTam

IToaroroska k 3auery

[ToaroroBka k IpOMEKYTOYHOM aTTECTALIMH.

o O &~ W N

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. Ilepeuenr wu3naHUM, KOTOpPBIE PEKOMEHIYETCS MCHOJIb30BATh IPHU

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

No

i bubnuorpaduueckoe onucanue Mecto nocryna

1 Xumus Ui npoeccuii ¥ creruagbHOCTeH TEXHUYECKOT0 UTB YJIVIIC
npoduns 155 ctp O.C. T'abpuensu, U.I'. Octpoymos Kuura | (Abonement FOW); UTh
Wznarenbckuit nentp "Axagemus" , 2012 YJIVIIC (431 10M)

2 O6e33apakuBaHUE TUTHEBOM BOJBI U OUMCTKA CTOKOB Ha kadenpa "Xum" 5302
00BEKTAX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA C
UCIOJIb30BaHUEM yibTpaguonera 217 ctp Anekcanap
Buxroposuu I1aBnos, B.A. [Tamnuauz, Mapus
AnekcannpoBHa KoBanenko CtaThs u3 xxypHaia 2016

3 Xumus. JIabopaTOpHBINA MPAKTUKYM ISl CTYAEHTOB, WUTB YJIVIIC
o0y4aromuxcs o cnenuanbaoctsm CITO rymanuTapHoro, (Abonement OM)
SKOHOMHYECKOTO U MpaBoBoro mpodurst 103 ctp M.B.
®anees [Ipaktukym MUNUT , 2011

4 Xumusi. JIabopaTOpHBIM MPAKTUKYM JIJIs CTYICHTOB, UTB VIIVIIC
oOyuaromuxcs no cneruaibHocTsiM CITO rymanurapHoro, (Abonement ON)

HKOHOMHYECKOTO U MpaBoBoro npoduist 146 crp M.B.
®anees [Ipaktukym HOpunnueckuit uacrutyr MUNTa , 2011




6. [IlepeueHb coBpeMEHHBIX MpodecCHOHATBHBIX 0a3 JaHHBIX W
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIOJIb30BAaThCSA IPHU
OCBOEHUU JUCHUIUIAHBI (MOAYJIA).

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

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

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

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

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

pupyshev/welcome.html

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

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

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

Office 365

8. OmmcaHue MaTepUaJbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIHUILTHHE (MOIYJIIO).

NmeeTcst crnenumanu3vpoBaHHas JabopaTopusi JEKIHMOHHAs ayAuTOpUs.
JlaGopatopHoe

o0opyJoBaHue W XuMUueckas mocyna. HoytOyk. MyibTumeanitHbIi
npoekTop. ['padonpoekTop.

bubmmoreunsiii hoHI.

9. ®opmMa MPOMEKyTOUHOH aTTECTAITUH:

3auer B 4 cemecTpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OuLeHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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