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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

JIaTh y4YalleMycsl OCHOBHBIC TEOPETHUYCCKHUE 3HAHUS B 00JIaCTH O0IIeH XUMUHU
Y IPUBUTH HABBIKUA IPAKTUUECKOHN pabOThl ¢ XMMUYECKUMHU BEIIECTBAMH U 0a30BOI
XUMHUYECKOH MOCYI0i U 000pyT0BaHUEM.

Lensamu ocBoeHMS AUCIUTUIMHBI "OO0mIass XUMHS'" SBIISIOTCS:

1. CdopmupoBaTh y CTYJEHTOB, TEOPETUYECKUA (PYHIAMEHT IS
JaTbHEUIIIeT0 W3YUYCeHHS XUMHUUYECKHUX U E€CTECTBEHHBIX HayK, CIOCOOCTBOBAaTh
MPUOOPETCHUIO CTYJICHTAaMU 3HAHWM TI0 OCHOBHBIM BompocaMm oOImeil u
HEOPraHUYE€CKOW XUMUU;

2. Pa3BUTh TBOPUYECKOE MBIIIJICHUE U HAYYHOE MHUPOBO33PECHUE, PACKPBITh
METOJI0JIOTHI0 XUMUYECKON HAYKHU.

3. Iloka3arh CBSI3b XMMHUHU C KHU3HBIO COBPEMEHHOTO 00IIecTBa U €€ PoJib B
PEIIEHUN SKOJIOTMYECKUX MPOOIIEM.

3anauu:

I'maBHo#t  3amadeit ydeOHOW  JUCHMIUIMHBI  SBJsETCS  obOecriedeHue
TEOPETUYECKOM TOJATOTOBKOM 1O XUMHHM MHXEHEpA IKEJIE€3HOJOPOKHOTO
TpPaHCIIOPTa, KOTOpas TIO3BOJUT €My OBICTpEe M KadeCTBEHHEE YCBauWBaTh
MPUKIAIHbIE pa3/ielibl XUMHH, OpPHUEHTHPOBATHCSI B YACTHBIX BOIPOCAX,
BO3HUKAIOIIMX TPU OCBOCHHMU HOBOW TEXHUKHM W B CTPOUTENLCTBE. B xome
oOy4yeHUs JUCIHUIUIMHE HEOOXOJIUMO JIOOUTHCSA OCBOCHHUS  CTYJEHTaMHU
TEOPETUUYECKUX OCHOB OOIel XUMHUHU, 0€3 KOTOPHIX HEBO3MOXKHO IMOHHUMAaHUE
CBOMCTB W MpeBpalleHu XUMHUYECKUX BEIIECTB, a TAKKE XUMHUH DJIEMEHTOB U UX
COCIMHEHUHN, KOTOPBIE MOTYT OBITh HCIIOJIb30BaHbI KaK.

2. [Inanupyemsble pe3yibTaThl 00yUYeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  00Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B Pe3yJIbTaTe 00yUYeHUs M0 AUCHMIUIMHE (MOIYIIO):

OIIK-1 - Cnoco0OeH yuuThIBaTh COBPEMEHHBIE TCHICHIINU PA3BUTHS TEXHUKHU
U TEXHOJIOTUH B 00JacTH TeXHOcPepHOM O€30MacHOCTH, U3MEPUTEIHHOU W
BBIYHCIIUTCILHON TEXHHUKH, WH(POPMAIIMOHHBIX TEXHOJIOTHH TpU PEIICHUH
TUIOBBIX 3a7a4 B 00JacTU MPOGECCHOHAIBHON JIEATEIbHOCTH, CBS3aHHOM C
3aIMTON OKpYyXkKarouel cpelibl 1 oOecrieueHreM 0e30MacHOCTH YeJI0OBEKa;

OIIK-2 - Cnocoben obecrnieunBaTh 0€30MACHOCTh YEJIOBEKAa M COXpaHEHUE
OKPYXKAaIoIel Cpejibl, OCHOBBIBASCh HA MPHUHIIMIAX KYJbTYphl 0€30MaCHOCTH U
KOHIICTIIIUYA PUCK-OPUEHTHPOBAHHOTO MBIIIJICHUS;.

OOGy4eHwue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuaroruiicst Oyier:



3HaTh:

OcCHOBHBIE TOHATHS U 3aKOHbl XUMHUH; CTpPOEHHME aTOMOB U MOJIEKYJ;
OcHoOBHBIE

KBaHTOBO-MEXaHUYECKUE TMpEJCTaBiIeHUsT 00 00pa3oBaHMM XMMHYECKUX
cBs3eii; OCHOBHBIE KIIACChI

HEOPraHUYECKUX COEIUHECHUU; Homenknarypy HEOPTraHUYECKUX
coequHeHN; UUKO-XUMHUYECKHE

METObI UCCIIEN0BAaHNS BelleCcTB; [lepnoandecknii 3akoH; TepMOAMHAMUKY U
KUHETHKY XUMHUYECKUX

npoueccoB;  CBoiictBa  pacTBOpoB;  Teoputo  3JIEKTPOIUTUYECKON
JMCCOLAALINH;

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN

YMmeth:

Hcrnonb30BaTh OCHOBHBIX MNOHATHA M 3aKOHOB B PEIICHHUM XUMHYECKHUX
3anmay; [lokazars NpUHIMIIEL,

JeXaniue B OCHOBE KJIacCU(PUKAIMKU COSUHEHUN U XMMHUYECKUX PEaKIuid;
O3HaKOMHUTSH C

TEPMOJIMHAMHUKOW W KHHETUKONW XUMHUUYECKHUX TpoueccoB; [Ipou3BoauTh
PAacUETHI 110 MPUTOTOBIICHUIO

pacTBOpPOB.

Baanern:
HABBIKHY 110 00ECIIEUYEHUTO DKOJIOTHYECKON 0€30MaCHOCTH

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€eMKOCTh JUCITUTIIINHBI (MOTYJIs).

OO0mass TPyIOEMKOCTh JUCHUIUIMHBI (MOayJisi) cocTtaBiser 6 3.e. (216
aKaJieMUYeCcKux Jaca(oB).

3.2. O6bem mucummuiiHbl (Momynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyyaromuxcsi ¢  M[eJaror4eckuMu  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MPUBJICKAEMBIMU K peaTn3aiuu 00pa30BaTeIbHON MMPOTPAMMBbI Ha MHBIX yCIIOBUSX,
IPY POBEJICHUHN YUCOHBIX 3aHITHI:

KonnuecTBo yacos

Tum yaeOHbBIX 3aHATHN
Bceero | Cemectp Nel

KonrakTHas paboTa rmpu npoBeieHHH Y4eOHbIX 3aHATHH (BCEro): 96 96

B tom unce:

3aHATHS JIEKIIMOHHOTO THIIA 48 48

3aHATUS] CEMUHAPCKOrO THUIIA 48 48




3.3. ObpeM muctUIUIMHBI (MOAYJs) B (pOopMe CamMOCTOSITENbHOM pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydYaroIuxcs ¢
MeAarorn4ecKuMI pabOTHUKAMU U (WJTH) JIUIIAMH, TPUBIIEKAEMBIMH K peaTn3aliu
0o0pa3oBaTeNpbHOM MpOrpaMMbl HA HMHBIX YCIOBHUSX, IMpU MPOBEACHUU
IPOMEXYTOUHOM arrecTanuu coctaBisger 120 akaneMuyeckux yaca (0B).

3.4. Ilpu oOy4eHnn Mo HHAUBUIYATFHOMY YI4€OHOMY TIJIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM O0YY€HHUH, 00BEM TUCIUILUIMHBI (MOJIYJIs1) MOXKET ObITh peaanu3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00ydaronuxcs, a Takxke B (hopme
KOHTAKTHON paboThl 00YYaIOIIMXCS C MEJarorndyecCKuMU paOOTHUKAMHU U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K peasiu3alliu 00pa3oBaTEIbHOM MPOrpaMMbl HA HHBIX
YCJIOBUSIX, TIPH MPOBEJCHUU IPOMEKYTOUYHOM aTTeCTalIUU.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

/ TemaTuka JIEKIIMOHHBIX 3aHATUN / KpaTKO€ COACPIKAaHUC
II/11

1 |Xumus kak Hayka

PaCCManI/IBaeMI)Ie BOIIPOCHKHI:

- [Imarnpyemble pe3yapTaThl

- IOHUMATh CTPOCHUE BEIIECTB, TCOPETUICCKHUE OCHOBBI

2 |Atom

PaccmarpuBaeMsble BOIPOCHL:

DHepreTuka

XMUMHYECKHX MPOLIECCOB

- Xumuueckast TepMOAMHAMHUKA.

- [IepBblil 3aKOH TEPMOJIMHAMUKHU.

- DHTanbnus, ee PU3NUECKUN CMBICI

- BTopoii 3aK0H TEpMOAMHAMUKH.

- DuTponmst. CBoboxHas sueprus [ mb6ca

-ATOM Kak Menpyaiiias 4acTHIa XUMHYECKOTO IEMEHTA. DIEKTPOHHASA CTPYKTYpa

3 Xumuaeckas TCpMOAUHAMHKA
PaccmarpuBaemble BOIIPOCHL:
-TepmonuHaMu4ecKue MPOLECCHI

- XUMHYCCKasd TCPpMOJUHAMHUKa

- IPOLIECCHI TEMI000MEHA B XUMHUYECKUX PEAKIUAX

4  |[lepmomnueckuii 3aKOH U Tiepuoanyeckas cuctema sneMmentoB [[.1. MenneneeBa
PaccmarpuBaembie BONPOCHL:

- [lepuonnyeckuil 3akoH u nepruoauueckas cucrema snemenTos [[.J. Menzaeneesa

5 |[Xumuueckas cBsi3b. METOA MOJICKYJISIPHBIX OpOUTANIEH.
PaCCManl/IBBaeMble BOIIPOCHI:
-Xumuueckas CBA3b.

-Meton MoneKyIIpHBIX opOuTaneil.




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

XHUMHUYECKHAE CUCTEMEL.
PaccmarpuBaembie BONPOCHL:

- XMMUYeCKHE CHCTEMBI U UX TEPMOJNHAMUYECKast XapaKTepUCTHKa. - KHHeTHKa XMMHUYECKHX
peakuuu.

-XHUMHYECKOE paBHOBECHE

- CKOpOCTh XMMHUYECKON PEaKLIUH.

- 3aKOH JIEeHCTBYIOIINX Macc.

- DHeprus aKTUBAIIH.

- 3aBHCHMOCTB CKOPOCTH XHMHUYECKOH peakIiu oT Temrieparypsl (mpasmio Bant-T'odda, ypaBaenne
Appennyca).

- [lonsTre o xaramuse.

- XMIMHUYeCKOe paBHOBECHUE, €T0 MPU3HAKH.

- KoHcTanTa XMMHYECKOTO paBHOBECHS

TEPMOJUHAMHUYECKAS XapaKTCPUCTUKA XUMHUYICCKUX CUCTEM

-XHUMHYECKOE paBHOBECHE

- CKOpPOCTh XUMHYCCKON PEaKITHH.

- 3aKOH AEHCTBYIOLINX MAacC.

- DHeprus aKTUBAIIH.

- 3aBHCHMOCTB CKOPOCTH XMMHUYECKOH peakIiu oT Temrieparypsl (mpasuno Bant-I'odda, ypaBaeHue
Appennyca).

- [TonsTHE O KaTanm3e.

- XMMUYECKOE PABHOBECHE, €TO MPU3HAKH.

- KoHcTaHTa XUMHYECKOTO PAaBHOBECHUS

DJIeEMEHTHI AaHAITUTUYECKON XUMUHU

paCCManI/IBaeMI)Ie BOIIPOCHKHI:

'gﬂeMeHTLI AHATTUTUYECKON XUMUH

- OCHOBHBIG HOHATHUSA aHAIIUTUYECKON XUMUM.

- KJ'IaCCI/I(I)I/IKaL[I/Iﬂ 1 BO3MOXHOCTHU METOA0B aHaJIn3a.

- XI/IMI/I‘IGCKI/IC METOAbI aHaJI13a.

- (DI/I?)I/II(O'XI/IMI/I‘ICCKI/IC METOAbI aHAJIU3a.

- HpaKTPI‘IeCKOC NPUMCHCHHUC aHaﬂI/ITquCKOﬁ XUMHUH B IIPOMU3BOJICTBCHHBIX YCJIOBUAX.

Oprannueckasi XUMUs
PaccmaTprBaemble BOIIPOCHI:
-Asnxkanbl. Hedb 1 HepTenpoayKkTh
-ATKeHsl

- AJIKHHBI

-ApOMaTHYECKHE YTIICBOIBI

-["anoreHNnpon3BOCTBEHHBIE ATKAHOB
-Criuptsl, peHoubl
-AJbETUIBI U KETOHBI

-KapOoHaBbIe KHCIIOTHI M MX IPOU3BOIHBIE

4.2. 3a"sATUS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI




n/n

HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

CriocoObI BEIpOXKEHHS KOHIIEHTpAIMU pacTBOpoB. OnpenenieHne KOHICHTPAIlUU COJISTHOU

KHCJIOTHI

B pesynbrate BhINOIHEHHS 1AOOPATOPHOI PabOTHI CTYIEHTHI Y3HAIOT:
- Kakue CyIIeCTBYIOT CIIOCOOBI BRIPaKSHUS KOHIIEHTPALIUH

- METOJ] TUTPOBaHUS

OrnpeneneHre BpeMEHHOM KECTKOCTH BOJIbI

B pesynbTaTe BBITOTHEHHS MIPAKTHIECKOH PAaOOTHI CTYACHTHI Y3HAIOT YTO TaKOE KECTKOCTH BOBI,
crocoOBl ycTpaHeHus pa3nudaHoii xxectkocT, ['OCTHI B 0011acTi KOHTPOJIS Ka4eCTBa PA3TUIHBIX BOJ U
coziepKaHMs 00IIEro Coep KaHus METAJUIOB B BOJIE

CKoOpOoCTh XMMHUYECKOUN peakini. XUMHUUECKOE PaBHOBECUE
B pesynbrate BhINOIHEHHS 1JAOOPATOPHOI PabOTHI CTYJEHTHI Y3HAIOT:
- YTO TaAKOC CKOPOCTb XUMUYCCKUX peaKHI/Iﬁ

- MOMCHT XUMHUYCCKOT'O paBHOBECHUA

-31IM

- [Ipunnun Jle-Ilatense

- IOHATHE TUCCOLMAIINH U aCCOLIMAIIN

- (hakTOpHI BAHAIONINE HA CKOPOCTH PEAKIIHN

I'maponus coneit

B PE3YyIbTATE BLIITOJITHCHU S HpaKTH‘IeCKOﬁ pa60TBI CTYACHTBI O3HAKOMSTCH C:
- IOHATHUE TUAPOJIN3

- conu

- TUAPOJIU3 CONEH

- pH cpensl

OKHCIUTEITFHO-BOCCTAHOBUTEILHBIC IMpOoNHECChbl
B pesynbraTte BRIIOIHEHUS MPAKTHYECKON paOOTHI CTYACHTHI y3HAIOT uTo Takoe OBP peaxiim, uro Takoe
OKHCJIEHHE, BOCCTAaHOBJICHHE, ITPOIIECCHI MPOTEKAIOIINE IPH OKUCICHUH U BOCCTAHOBICHUHT

:‘)J'IeKTpOXI/IMI/I'-IeCKI/IC MMPpOHCCCHhI. T"anpBaHWYECKUN DIIEMEHT

B pe3ysbrare BBIOIHEHUS MPAKTHYCCKON paOOThI CTYACHTHI Y3HAIOT YTO TAKOE AJICKTPOXUMUUCCKUE
MPOIIECCHI, YTO TAKOE rajibBaHUUYCCKUiT eMeHT, DJC, cTaHIapTHHIIN MOTEHIHAN, TOTCHIHAJIBI, PACUCT
OJIC rajbBaHUYECKOTO 3JIECMEHTA

Koppo3sus mertamios
B pesynbpraTte BRIIOTHEHUS IPAKTHYECKON paOOTHI CTYACHTHI Y3HAIOT YTO TaKOE MPOIIECCH OKHMCICHUS Ha
METaJlIax, MPOLECC KOPPO3UHU METAILIOB.

Crioco0sl 3a1IUThl OT KOPPO3UU

B PE3YyIbTATE BLIITOJIHCHU S HpaKTI/I‘{eCKOﬁ pa6OTBI CTYACHTHI Y3HAIOT KaK 3alllUTUTh METAJJIbI OT
KOppO31H, KAKUe CIIOCOOBI 3alIUTHI CaMbIC MPOAYKTHUBHBIC. Hpoueccm, MpoxoJadaIue Ha MCTalliaX Mmpu
Pa3IMYHBIX CIIOCO0AaX 3aIUTHI OT KOPPO3HUHU.

4.3. CamocrosTenbHas paboTa 00y4aroIMuXCs.

/1

Buna camocrositensHOM paboThI

N3yuenune matepuana

Pabora c IeKIIMOHHBIM MaTEpPUAIOM

HOI[FOTOBKa K IIPaKTHYCCKUM 3aHATHAM

IToaroroBka k 9K3aMCHY

gl | W N

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.




6 | [loaroroBka K TEKyIieMy KOHTPOIIIO.

5. IlepeueHp wu3IaHHWM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh IIPU
OCBOCHHUH JTUCIUIIINHBI (MOITYJIs).

Ne
W bubnuorpaduueckoe onucanue Mecro nocryna
1 | Xumus, 507 crp. Hukonsckuii A. b., CyBopos A. B. https://urait.ru/bcode/511226

VYyeOuuk IOpaiit , 2023
2 | O6mmas xumus, 139 ctp. lllep6akos B. B., bapboruna H. https://urait.ru/bcode/515318
H., Bnacenko K. K. YueGHoe noco6ue IOpaiit , 2023

3 | Xumus, 368 ctp. Maprteinosa T. B., Apramonosa U. B., https://urait.ru/bcode/511370
['onynoB E. b. Yue6nuk HOpaiir , 2023
4 | Xumus, 470 ctp. 3aiines O. C. Yueouuk HOpaiit , 2023 https://urait.ru/bcode/511183

6. IlepeueHp CcOBpeMEHHBIX TIpoeCCHOHATBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOCHHUH JTUCIUIIINHBI (MOJTYJIs).

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

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

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

7. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYCHHUsSI, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHUSI TUCITUTIIIUHBI (MOIYJIs).

Office 365

8. Onucanue MaTepUasIbHO-TEXHUYECKOW 0asbl, HEOOXOAMMOW ISt
OCYIIECTBJIEHUSI 00pa30BaTEIHLHOTO MIPOLIEcca MO IUCHUILTHHE (MOJIYIIIO).

NmeeTcst criennain3vpoBaHHas J1abopaTopusi JIEKIMOHHAs —ayAUuTOpHs.
JlaGoparopHoe

obopynoBaHue M XuMuueckas mocyaa. HoytOyk. MynbTumMenuiiHbIN
npoekTop. ['padonpoekrop.

bubnuoreunsiit hou.



9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

Dx3aMeH B 1 cemectpe.

10. OuieHOUHBIE MAaTEpUATIBI.

O1neHOYHBIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHON
aTTecTallly, pa3padaThIBAIOTCS B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUNUT).
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