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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

JIaTh y4aIieMycsi OCHOBHbIE TCOPETHUECKHE 3HAHUSI B 00J1aCTH OOIIeH XUMUU
Y IPUBUTH HABBIKY MPAKTHYECKOU pabOTHl ¢ XUMUUYECKIUMH BEIIECTBAMHU B 0a30BOM
XUMHUYECKOH MOCYA0H U 000PYIOBAaHUEM.

LlenssmMu 0CBOCHHS TUCIATLIMHGI " XUMMSA" SBIISIOTCS:

1. CdopmupoBatb Yy CTYICHTOB, TCOPETHUCCKUN (QyHIAAMEHT s
JTaJbHEUIIer0o W3yYeHHs XUMHUUYECKHUX W €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
NPUOOPETCHHUIO CTYJGHTaMH 3HAHUW 110 OCHOBHBIM BOIIpocaM oOIIedH u
HEOPraHUYECKOW XUMUHU;

2. Pa3BUTh TBOPUYECKOE MBIIUICHUE W HAYYHOE MHUPOBO33PEHUE, PACKPHITH
METOJIOJIOTUIO XUMUYECKON HAYKHU.

3. [loka3aTh CBSI3b XUMHHU C KU3HBbIO COBPEMEHHOI'O OOILECTBA U €€ pojb B
pelIeHUH IKOJIOTHISCKUX TTPOOIIEM.

3amaun:

['maBHO#t 3amaveid y4yeOHOH  JTUCHMIUIMHBI — SIBIsETCS  oOecledeHue
TEOPETUUECKON MOATOTOBKOM II0 XHWMHUHU WHXKEHEpPa KEJIE3HOIOPOKHOIO
TpPAHCIIOPTa, KOTOpas TMO3BOJUT €My OBICTpee M KayeCTBEHHEE YCBauWBaTh
NPUKJIAIHBIE pa3eiibl XWMHHU, OPHEHTUPOBATHCS B YaCTHBIX BOIPOCAX,
BO3HUKAIOIIMX TMPU OCBOCHUM HOBOM TEXHUKM WU B CTPOUTENBCTBE. B xome
o0y4yeHHUsI JUCIUIUIMHE HEOOXOIMMO JIOOMTHCS  OCBOCHHUS  CTYyJIEHTaMu
TEOPETUYECKUX OCHOB OOIIeld XUMHUHU, 0€3 KOTOPHIX HEBO3MOXKHO TOHMMAaHHE
CBOMCTB M MPEBpAIICHUN XMMHUUYECKUX BEILIECTB, a TAK)KE XUMHH DJIEMEHTOB U UX
COCIMHEHUN, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI KaK.

2. IlnanupyemMble pe3ynbTaThl 00YUeHHs 110 AUCHUTUTHHE (MOIYJITIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIINIM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXEHEPHbIE 3a7aud B MpodeccuoHambHOM
NEATEIbHOCTH C UCTIOIh30BaHUEM METO/I0B €CTECTBEHHBIX HAYK, MAaTEMATUUECKOTO
aHav3a U MOJICJIUPOBAHMUSI.

OOy4eHwme 1Mo JUCIHUILTHHE (MOYJTIO) TIPEIIToJIaraeT, 94To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3HATD:
OcHOBHbIC MOHATUS MW 3aKOHBI XuMuHU; CTpoeHHE aTOMOB M MOJEKYJ;
OCHOBHBIE



KBaHTOBO-MEXAaHWYECKUE TPEJCTABICHUS 00 O0Opa30BaHUM XUMHUYECKUX
cBs3eil; OCHOBHBIE KJIACChI

HEOPTaHUYECKHUX COEIMHEHUN; Homenxknatypy HEOPraHUYECKUX
coeauHeHun; OU3UKO-XUMUYECKUE

METO/bI HCCIIEIOBAHMS BelecTB; [leprnoauueckuil 3akoH; TepMOAMHAMUKY U
KUHETUKY XUMHUYECKUX

nporieccoB;  CBoiicTBa  pacTBOpoB;  Teopuio  BIEKTPOIUTHUYECKOU
JTVCCOLMALINY;

OKUCIUTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

YMmern:

Hcnonb30BaTh OCHOBHBIX IMOHSATHA W 3aKOHOB B PEUICHHMM XHUMHUYECKUX
3agay; [lokazaTe MpUHIMUIIBL,

JeXalllue B OCHOBE KJIACCU(PUKALIWU COCTUHEHUN M XUMHUYECKUX pPEaKIuil;
O3HAKOMHTD C

TEPMOJMHAMUKON W KHHETUKOM XHUMHUYECKHX TIpoueccoB; [IpomsBoauts
PACYETHI 1O MPUTOTOBIICHUIO

pacTBOPOB.

Baagern:
HABBIKHU 10 00ECIIEUEHUTO DKOJIOTHUECKOI 0€30IMaCHOCTH

3. O0BeM AUCITUTUTHHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OO6mast TpPyJOEMKOCTh JUCHMIUIMHBL (MOAyJisi) coctaBisier 2 3.e. (72
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem guciuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarommxcss ¢ MeJarorH4eCKMMU  padOTHUKaAaMU W (WIM)  JUIAMH,
MPUBJIEKAEMBIMHU K peau3aii 00pa3oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBUSX,
TP MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KonuuecTBo yacos

Tun yaeOHBIX 3aHIATHI
Bcero | Cemectp Nel

KonrakTHas paboTa Ipu npoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 32 32
B ToMm umncne:

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

3.3. O0beM muCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSITENIBHONW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYaAIOIMIMXCS C




Mearorn4ecKuMy pPabOTHUKAMHU U (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTU3aIliu
oOpa3oBaTeNnpbHON MporpaMMbl HA HWHBIX YCIOBUSIX, MpPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapisier 40 akajieMruueckux yaca (oB).

3.4. Ilpu 0Oy4eHnu o MHANBUAYAIbHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE IIPH
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUIUTHHBI (MOIYIISI) MOXKET OBITh PeaIn30BaH
MOJIHOCTHIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyecCKuMU pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPU MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |Xumus kak Hayka

PaccMarpuBaeMble BOIIPOCHL:

- [InanupyemMsble pe3yabTaThl

- HIOHUMATh CTPOCHUE BEIIECTB, TEOPETUUECKUE OCHOBBI

2 |Atom

PaccmarpuBaeMblie BOpOCHI:

DHepreTuka

XUMHYECKHX MPOLIECCOB

- XuMu4uecKasi TepMOAMHAMHUKA.

- [IepBblil 3aKOH TEPMOJIUHAMUKH.

- OHTanenus, ee GU3NUECKUIl CMBICT

- BTopoii 3aK0H TEpMOJUHAMUKMU.

- Outponust. CroboxaHas 3ueprust [ m66¢ca

-ATOM Kak Menbuaiinas 4acTHIa XUMHYECKOT0 3JIEMEHTA. DIEKTPOHHAS CTPYKTypa

3 |[lepmomuyeckuii 3aKOH U TIepuogIecKas cucrema nemeHToB J[.M. MenneneeBa
PaCCManI/IBaGMLIC BOIIPOCHI:

- [lepuonnyeckuil 3ak0H U nepuogudeckas cucrema snemenTos /1.1, Menaeneena

4 | Xumuueckas cBA3b. MeTo MOJEKYISIPHBIX opOuTaneil.
PaCCManHBBaeMHe BOIIPOCHKHI:

-XuMHu4ecKast CBs3b.

-Meton MoJIeKyIISIpHBIX OpOHTalIeH.

5 XHUMHYECKHE CUCTEMBI H X TEPMOANHAMHUYCCKAA XapaKTCPUCTHUKA.
PaCCManI/IBaCMBIC BOIIPOCHI:

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

-XHMMHYECKOE paBHOBECHE

- CKOpOCTh XUMHYECKON PEaKITiH.

- 3aKOH JIEHWCTBYIOIINX Macc.




/o

TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

- DHeprus aKTHBAIUH.

- 3aBUCHMOCTbH CKOPOCTH XUMHYECKOH peakIuu OT TeMIeparypsl (npasuiio Baur-I'odda, ypaBHenue
Appenuyca).

- IlonsaTHe 0 Karanuse.

- XMIMHUYeCKOe paBHOBECHUE, €r0 MPU3HAKH.

- KoHcTanTa XMMHYECKOTO paBHOBECHS

DJIEeMEHTHI aHAJTUTUYECKON XUMUH

PaccmarpuBaeMble BOIIPOCHI:

-DJIeMeHTHl aHATUTHYECKOH XUMUH

- OCHOBHBIE ITOHATHS AHATUTHYECKOH XUMUH.

- Knnaccudukanusi 1 BO3MOKHOCTH METO/IOB aHAITH3a.

- X¥MHYeCKHe METO/IbI aHAH3A.

- OU3UKO-XUMHICCKHE METO/IbI aHATH3A.

- HpaKTI/I‘IeCKOC MPpUMEHCHUE aHAJIMTUYECKON XMMHUU B IMPOU3BOJACTBCHHBIX YCJIOBUAX.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HaumenoBanue nabopaTopHbIX paboT / KpaTKoe cofepaHue

XuMUs KaK HayKa

B pe3ynprare mpakTHYECKOTO 3aHATHSA, Y CTYACHTOB MOSBHJINCH KOMIIETCHIIAHU 110 BOIIPOCAM:
1. OCHOBHBIC 3aKOHEI

XUMHH

2. Mogens aToma.

OCHOBHEIE CBEJCHHUS O

CTPOCHHUH BEIIECTBA

3. I[Mepuoauyeckwmii

3aKOH

ATOM Kak MebYaiias 4acTUIla XUMHUYECKOTO AJIEMEHTa. DJIEKTPOHHASI CTPYKTypa
B pe3ynprare npakTHYECKOTO 3aHATHSA, Y CTYACHTOB MOSBIINCH KOMIIETCHIIAH 110 BOIIPOCAM:
-ATOM KaK MeNbYaiiias 4acTULA XUMUYECKOI0 DJICMEHTA.
- DNeKTpOHHAS CTPYKTYpa

KuHeTnka XUMUYECKUX

peakiuii. Xumuyeckoe

paBHOBECHE

1. CxopocTb

XUMHUYECKON peakivH.

3aKoH JEHCTBYIOIINX

Macc.

2. DHeprust aKTUBAIUH.

3aBUCUMOCTb CKOPOCTH

XUMHUYECKON peaKIuu

OT TEMIIEPATYPhI

(mpaswiio Bant-T'odda,

ypaBHEHHE

Appennyca).

3. IlonsiTHe O KaTayms3e.

4. XuMH4ecKoe

paBHOBECHE, €TI0




/o

HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

MIPU3HAKY.
5. KoHncranra
XHUMHYECKOTO
paBHoBecus. [Ipunimn

Ilepuoanueckuii 3aKoH U nepuoanueckas cucrema sneMentoB J[.M. Menaeneena.
B pe3ynbrare npakTUUECKOTO 3aHATHUS, Y CTYJEHTOB MOSIBUIMCH KOMIIETEHIIMH 110 BOIIPOCAM:

- [lonsaTue o
JIICTIEPCHBIX CHCTEMaX.
Knaccudukauu u
MPUMEPBI TUCTIEPCHBIX
CHCTEM.

- OU3UKO-XUMHYECKas
TeOpHUsi PaCTBOPOB.
JKecTKOCTh BOJBL.

- CBoiicTBa
pa30aBICHHBIX
pacTBOpoB
HEDJICKTPOIUTOB
(3axonb! Payms).

Ocmoc. OcMOoTHYECKOE
nasnenue. 3akon Bant[ [['odda mis pactBopos
HEDJIEKTPOJIUTOB

- OcHOBHBIC
MOJIOXKCHHUS TCOPUHU
IIEKTPOITUTHICCKOM
JIACCOL[UALINH.
Bonopoansiii u
THUIPOKCHITbHBINA
MOKa3aTeH CPepl.

5. Ilonstue o
Oy(epHBIX CUCTEMaX.

6. l'unponus comneit.

7. CBoticTBa
KOJUIOHMJIHBIX CHCTEM:
OINTHYECKHE,
KHHETHYECKHUE,
JJEKTPUUYECKUE.

8. AncopOmus. Bunst
aacopOumu.
TToBepXHOCTHO | aKTHBHBIEC BEIIECTBA.
9.
CtpykTypoobpazoBaHue
B KOJUTOMIHBIX
CHCTEMax.
Ilepuonuueckuii 3aKoH U nepruoguueckas cucrema snemeHToB .M. Menzaeneesa.

Xumudeckasi CBA3b. MeTOoT MOJIEKYJIIPHBIX OpOuTasei.
B PE3YyNbTATC MPAKTUYCCKOI'O 3aHATHUA, Y CTY/ICHTOB MOABUJIMCH KOMIICTCHIIUU 10 BOIIPOCAM!

Xumudeckasi CBs3b. METOT MOJIEKYJIIPHBIX OpOUTATICH.




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

XUMHYECKHE CUCTEMBI U UX TCPMOANHAMHUYCCKAA XapPAKTCPUCTHUKA.
B pesynbTate 1a00paTOPHOTO 3aHATHS, Y CTYJACHTOB MOSIBUIIMCH KOMIIETCHIMH 110 BOIIPOCAM:
-Knaccuduxanust okucnuTenbHo | BOCCTaHOBUTEIIBHBIX;
-peakuui.

-CTeneHb OKUCIICHUS

anemeHTa. IIpaBuna

coctasienust OBP.

- DIEKTPOXUMUSL.

DnexTpudecKuit

MOTEHINA.

VYcrpoiicTBo u padorta

rajJbBaHUYECKOTO

3JIEMEHTa. Y paBHEHUE

Hepscra.

- Tunel anextpoaos: I,

II pona, OKMCIUTENIBHO [/ BOCCTAHOBUTEIIbHBIE
3MEKTPOIBI.

- XuMHueckue

HCTOYHHKHU TOKa

- [lonsartue 06

3NEKTPOIH3E.

KonugecTBeHHBIE

COOTHOIICHHS TIPH

IIEKTPOJIN3E.

Xumudeckass KHHETHKA U €€ OCHOBHOM 3aKOH. O6paTI/IMI>Ie u H606paTI/IMLIC pe€aKuuu.
B PEIYIbTATC MNPAKTUYCCKOI'O 3aHATHA, Y CTYACHTOB MOABUJIMCH KOMIICTCHIINU 1O BOIIPOCAM!

DJIEeMEHTEI
AHAIMTUICCKON XMMUH
-OCHOBHEBIE ITOHATHS
AHAJTUTHYCCKOU XUMMH.
-Knaccuduxanus u
BO3MO>KHOCTH METOJI0B
aHanmsa.
-XHUMHYECKUE METOIbI
aHalm3a.
-OU3UKO-XUMHICCKUE
METOJIBI aHAIIN3A.
-IIpakTHueckoe
MpUMEHEHHE
aHAJTUTHYSCKOU XUMHH
B ITPOM3BOJICTBEHHBIX
YCIHOBUSIX

4.3. CamocrosiTenpHas paboTa 00y4JarOImmuXCs.

Bun camocrositensHoi# paboTh

I/IBYLICHI/IC Marcpurajia

Pabora ¢ JICKIIUOHHBIM MaTCpUAJIOM




Ne .
Bun camocrositensHOM paboTh
/1
3 |[ToaroToBka k 1abopaTOpHBIM paboTam
4 |[ToaroTtoBka K 3a4eTy
5 | [loaroroBka K MpOMEKyTOYHON aTTECTALIUU.
6 | IlogroroBka K TEKyIIeMy KOHTPOJIIO.

5. IlepeueHp wu3NaHWM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOCHUU JUCHUILIUHBI (MOYJIA).

11\/?1 bubnuorpaduueckoe onucanue Mecto nocryna

1 Xumus i ipodeccuii ¥ crennaiIbHOCTEH TEXHUIECKOTO UTB VIIVIIC
npoduns 103 ctp O.C. T'abpuensn, U.I'. Octpoymos Kuura | (Abonement FON); UTh
N3natensckuii nentp "Axkagemus" , 2012 YIIVIIC (431 1ON)

2 O06e33apakuBaHUE TUTHEBOW BOJIBI U OYMCTKA CTOKOB Ha kaeapa "Xumd" 5302
00BEKTax JKEJIE3HOJOPOKHOTO TPAHCIIOPTA C
UCIIOJIb30BaHueM yibTpaduonera 155 ctp Anexcanap
Bukroposuu I1aBnos, B.A. [Tammann, Mapus
AnexcanapoBHa KoBanenko Crates u3 xxypHana 2016

3 Xumus. JIabopaTOpHBIA TPAKTUKYM IS CTY/ICHTOB, WTb VJIVIIC
o0y4aromuxcs 1o cnequanbHoctsam CIIO rymanurapHoro, (Abonement FON)
HKOHOMHUECKOTO U MpaBoBoro npopuist 217 crp M.B.
®Panees [Ipaktukym MUUT , 2011

4 Xumus. JIabopaTOpHBINA MPAKTUKYM ISl CTY/I€HTOB, UTB VIIVIIC
oOyuaromuxcs 1o crenuanbHocTam CI1IO rymanuTapHOro, (Abomnement IOM)
HKOHOMHYECKOTO0 U npaBoBoro npopuns 146 crp M.B.
®anees [Ipaktukym IOpunnueckuit uacrutyr MUNTa , 2011

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH
OCBOCHHH JJUCIMIIIIMHBI (MOI[}IJ'ISI).

UHTEepHET-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

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

pupyshev/welcome.html

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

yueOHuk - http://23950.ksu.ru/bcover/0000807520_con.pdf



7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacHpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€CleYeHus, B TOM YHCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOMMOTrO JUIsl OCBOCHUS JUCIIUILIMHBI (MOJTYJIs).

Office 365

8. Omnucanue MaTepUasIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

NmeeTcst cnenuanu3vpoBaHHas J1abOpaToOpusi JEKIHOHHAs ayJaUTOpHS.

JlaGoparopHoe
o0opynoBanue u Xxumuueckas mnocyna. HoytOyk. MynbTuMeauitHbIi

npoekTop. ['padonpoextop.
bubnuoteunsrit GoH.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3auer B 1 cemectpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OLeHOYHbIE MATEPHUAIIBI, IPUMEHSIEMBIE NIPU MPOBEIACHUHN MTPOMEKYTOUYHOU
aTTeCTalMy, pa3padaThIBalOTCA B COOTBETCTBUHM C JIOKAJIbHBIM HOPMATHBHBIM

aktom PYT (MUUT).
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