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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

LlenssMu ocBOEGHMS TUCUUILUIMHBI " XUMuUs" SIBIISIIOTCS :

1. CdopmupoBarh y CTyICHTOB, TEOPETHYCCKUH (PyHIAMEHT IS
JATbHEUIIIET0 W3YYEHUS XUMHUUYECKUX M €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
MPUOOPETEHUIO CTYJAEHTAMHU 3HAHWUW 110 OCHOBHBIM BOIpoOcaMm OOIed u
HEOPraHUYEeCKOU XUMUU;

2. Pa3BuTh TBOpUYECKOE MBIIUICHHE W HAayYHOE MHPOBO33PEHHUE, PACKPHITH
METOJI0JIOTHUI0 XUMUYECKON HAYKH.

3. [loka3ath CBsI3b XUMHH C YKHU3HBIO COBPEMEHHOTO 0O0IecTBa M €€ poJib B
PEIICHUH 3KOJIOTUUECKHUX TTPOOIeM.

3amaun:

['maBHOM  3amayedl  y4eOHOW  AMCIHMUIUIMHBI  SIBIsieTCA  oOecrieyeHue
TEOPETHUYECKOM  TOATOTOBKOM IO XHUMHHM HMHXKEHEpa  KEJIEC3HOAOPOKHOTO
TpaHCIIOPTa, KOTOpas IIO3BOJIUT €My OBICTpee M KaueCTBEHHEE YCBauBaTh
NPUKIAIHbIE pa3feiabl XUMHH, OPHUEHTUPOBATHCS B YACTHBIX BOIPOCAX,
BO3HUKAIOIIMX TPU OCBOCHUM HOBOM TEXHUKM U B CTPOUTEILCTBE. B xo01€
oOy4yeHus  JUCHMIUIMHE  HEOOXOAMMO  JOOUTHCS  OCBOCHHUSI  CTyJACHTaMU
TEOPETUYECKUX OCHOB XHMMHH, 0€3 KOTOPHIX HEBO3MOXXHO NMOHUMAHHE CBONCTB U
MpEeBpaIEHU XUMUYECKUX BEIIECTB, 4 TAK)KE XUMHUU JIEMEHTOB U UX COCAUHEHUM,
KOTOPBIE MOTYT OBITh UCTIOJIb30BaHbI KaK.

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

Ilepeuenb GopMUpPYEMBIX pe3yJbTAaTOB OCBOCHUS 00pa3oBaTEIbHOU
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.

OOyueHue 1O AUCHUIUIMHE (MOJIYJIO) TpeAroiaraer, 4YTo TI0 €ro
pe3yabpTaTam o0yyatrouuiicst Oyner:

3HaTh:

OcHOBHBIE TOHATHS W 3aKOHbl XUMHH, CTPOCHUE aTOMOB M MOJICKYII,
OCHOBHBIC KBAaHTOBO-MEXaHHUYECKHE MPEJICTABICHUS 00 00pa30BaHUM XUMHUYSCKHUX
CBSI3€i, OCHOBHBIC KJIACChI HEOPraHWYECKUX COCIWHECHHM, HOMEHKJIATYpPY
HEOPTaHUYECKUX COCAUHEHUN, PUBNKO-XUMUYECKHE

METO/bl MCCJICIOBAHUS BEILECTB, MEPUOJUYECKUN 3aKOH, TEPMOJUHAMUKY U
KUHETUKY XUMHYECKUX MPOIIECCOB, CBOMCTBa pPacTBOPOB, TEOPHUIO



SHCKTPOHHTHHGCKOfI Aaucconrann, OKUCINTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIINH

YMmern:

MCII0JIb30BaTh OCHOBHBIC MOHATHS M 3aKOHBI B PEIICHUU XMMHUYECKUX 3ajady,
MOKa3bIBaTh MPHUHIMIIBI, JIEXKaIMe B OCHOBE KJIAaCCU(MUKALMKM COCAUHEHUH W
XAMHUYECKUX PEAKIUM, O3HAKOMHUTH C TEPMOJUHAMUKON U KNHETUKON XHUMUYECKUX
MIPOLIECCOB, MTPOU3BOAUTH PACUETHI IO MPUTOTOBJIEHUIO PACTBOPOB.

Baagern:
HaBBIKAMHU 10 00ECIIEUEHHUIO XUMHUYECKON Y SKOJIOTMYECKONM 0€30aCHOCTH.

3. O0beM AUCIUILIUHBI (MOIYJIS).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO6miast TpyAOEMKOCTh JUCUUILIUHBI (MOAyJisi) coctaBisier 3 3.e. (108
aKaJeMU4YecKux yaca(oB).

3.2. O0bem gucuUIUIMHBL (MOAYJs) B (OpME KOHTAKTHOH pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU HW  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa30BaTEIbHONU MPOrpaMMbl HA UHBIX YCIOBUSX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KomnuectBo yacos

Tun yaeOHBIX 3aHATHI
Bcero | Cemectp Ned

KonrakTHas paboTa Ipu npoBeleHHH Yu4eOHBIX 3aHATHI (BCero): 50 50
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 34 34
3aHATHS CEMUHAPCKOTO TUMA 16 16

3.3. O6bem aucuUIUIMHBL (MOAYNs) B (OpME CaMOCTOSATEIBHONH pPabOTHI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl 0O0ydYaronmxcs ¢
NeAarorndyecKuMu pabOTHUKAMH U (WJIM) JIMIIAMU, IPUBJIEKAEMBIMU K pealli3aliu
oOpa3oBaTeNpbHOM  NHpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpU  IPOBEIECHUU
IPOMEXYTOUHOM aTTecTally COCTaBIIsIeT 58 akaJeMHUUecKHUX vaca (OB).

3.4. IIpu oOyueHuu N0 UHAUBUAYATHPHOMY Y4eOHOMY IJIaHy, B TOM YHCJIE IPU
YCKOPEHHOM OOy4Y€HHH, 00bEM AMCLUMIUIMHBI (MOIYJIS) MOXET OBbITh peajn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM paboThl 00ydaroInXcs, a Takxke B popme
KOHTAaKTHOW pabOThl OOyYaronuxcsi ¢ TMeAarormuecKuMu pabOTHUKAMH M (WJIN)
JUIAMH, TPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTENIbHON MpOrpaMMbl Ha MHBIX
YCIIOBUSIX, ITPU MPOBEICHUHU POMEXYTOUHOM aTTECTALIUH.



4. ConepxkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/o

Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

XuUMUs KaKk HayKa

PaCCManI/IBaeMI:Ie BOIPOCHI:

- [Inanupyemsble pe3yabTaThl

- IOHUMATh CTPOCHUE BEIIECTB, TECOPETUICCKNUE OCHOBEI

Atom

PaccmaTpuBaembie BOIPOCH:

DHepreTuka

XUMHMYECKHX MPOLIECCOB

- XuMHuecKas TepMOJUHAMUKA.

- [IepBblil 3aKOH TEPMOJIUHAMUKH.

- DHTanbmus, ee GU3NUECKUN CMBICIT

- BTopoii 3ax0oH TepMOJUHAMUKHY.

- Outponmst. CBoboxHas sHeprust [ m66ca

-ATOM Kak MeJspyaiiiasi 4acTHIa XMMUYECKOTO 3JIEMEHTa. DIIEKTPOHHAS CTPYKTYpa

[Iepnoanueckuil 3aK0H U Nepuoandeckas cucrema ieMeHToB [[.1. Menneneesa
PaccMarpuBaeMble BOIIPOCHL:
- [Iepuonuyeckuil 3aK0H U nepuoauueckas cucrema anemenTos /.M. Menaeneena

XuMuyeckas cBsizb. MeTOI MOJIEKYISIPHBIX OpOUTANICH.
PaCCManI/IBBaeMLIe BOINPOCHKHI:

-XUMHYECKas CBI3b.

-MeTo MONEKYISIPHBIX OpOuTaneii.

XUMHYECKHAE CUCTEMEI U UX TEPMOANHAMHYCCKAA XapaKTCPUCTHUKA.
XUMHUYECKUE CUCTEMBI U UX TEPMOJMHAMHUYECKAs XapaKTePUCTHKA.

PaccmarpuBaemble BOIIPOCHL:

- X¥MHUYECKHE CUCTEMBI U UX TEPMOJAMHAMUYECKasl XapaKTepUCcTUKa. - KHHEeTHKa XUMUUECKUX
peakiuii.

-XHMMHYECKOE paBHOBECHE

- CKOpOCTh XUMHYECKOH PEaKITHH.

- 3aKOH JIeHCTBYIOIIMX Macc.

- DHeprus aKTHBAaIUH.

- 3aBHCHMOCTB CKOPOCTH XHMHYECKOH peakImu oT Temreparypsl (mpasuio Bant-I'odda, ypapaenue
Appennyca).

DJeMeHTHl aHATUTHYECKON XUMHUH

PaccmarpuBaemble BOIPOCHL:

-DIIeMEeHTHI aHATUTHYECKOW XUMUHU

- OCHOBHBIE IOHATHS AHATUTHYECKON XUMHUH.

- Knaccudukamys 1 Bo3MOXKHOCTH METOJJOB aHAIIU3A.

- XUMUUECKUE METO/Ibl aHAJIH3a.

- OU3UKO-XMMUYECKHE METObI aHAIIN3A.

- [IpakTHyeckoe NpUMEHEHNE aHATUTHYECKONW XUMUM B IPOU3BOJCTBEHHBIX YCIOBHSIX.

XUMUS 3JIEMEHTOB

PaccmarpuBaemble BOIPOCHI:

- Bonopon -o6mue ceenenns. M3oronsl Bogopoaa. XUMHYECKHE CBOUCTBA (C MPUMEPaMH XUMHUYECKUX
peaxiuii).

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




TemaTuka JIEKIMOHHBIX 3aHATUN / KPaTKOE COJIEpKaHHE

- B3priBoonacHocts Bonopoana. ['mapunsl.

H_IGJ'IOLIHBIC MECTaJJIBI.

PaccmatpuBaembie BOPOCHI:

- 3aKOHOMEPHOCTH (PU3NUECKUX CBOWCTB B rpymme (1 rpymnma).

- XMMHYECKHE CBOMCTBA IIEIIOYHBIX METAJLJIOB.

- [lonyuyenue menounsx MetaioB. Haxoxnenue B nmpupoae.

- [IprMeHeHMe MEeT0YHBIX MeTaUTOB. VICTOYHNKY HEPTHH U3 MIETOYHBIX METAJIIOB.

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

n/o

HaumenoBanue 1abopaTopHbBIX paboT / KpaTKoe CoJiepKaHue

CIIOCOBBI BBIPAXKEHUM A KOHIUEHTPALIUY PACTBOPOB. OIIPEAEJIEHUE
KOHIIEHTPAILIMU COJISHOM KUCJIOThI

B pesynbraTe BhINONHEHHS 1a00paTOPHOM pabOThI CTYACHTHI y3HAIOT:
- KaKue CyIIeCTBYIOT CIIOCOOBI BRIPaXKEHHUS KOHLIEHTPALUi
- METOJ, TUTPOBAHHUS

OIIPEJAEJIEHUE BPEMEHHOU XKECTKOCTHU BO/J1bI

B pesynbTare BBINOIHEHUS IPAKTUIECKON PAGOTHI CTYIEHTHI Y3HAIOT YTO TAKOE HKECTKOCTh BOJIBI, CIIOCOOHI
yCTpaHeHus pa3inuaHoi xecTkocTd, [OCTHI B 061aCTH KOHTPOJIS KAUeCTBA PA3IUYHBIX BOJ M COJEPIKAHUS
OOIIIETO COMIEPIKAHMS METAIIIOB B BOJIE

CKOPOCTb XMMHUYECKNX PEAKIIMU. XUMHUYECKOE PABHOBECHE

B pesynbrate BhINoNHEHUS 1a00paTOpHOIl pabOThI CTYIEHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTh XUMHUYECKHX PEAKITHit

- MOMEHT XUMUYECKOTO PAaBHOBECHSI

-3IM

- [Ipunnun Jle-llaTense

- IOHATHE AUCCOLMAIIMN U aCCOLMAIIMHI

- (pakTOpBI BIHSIONINE HA CKOPOCTH PEAKIIHU

TUPOJIN3 COJIEU

B pe3ynpTare BRIIOITHEHUS MPAKTHYECKON pabOTHI CTYIEHTHI 03HAKOMSTCS C:
- MOHATHE THAPOIN3

- conu

- TUJIPOJIU3 CcoJie

- pH cpensr

OKUCJIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE ITPOLECCHI

B PE3YIbTATC BBINIOJIHCHUSA HpaKTH‘IGCKOﬁ pa6OTLI CTYACHTHI Y3HAIOT YTO TaKOC OBP peaKkIum, 4TO TaKOoe
OKHUCJICHUEC, BOCCTAHOBJICHUEC, TPOLCECChI NPOTCKAOIIHNEC ITPU OKUCIICHUHU U BOCCTAaHOBJICHUN

OJIEKTPOXVMHWYECKUE ITPOLIECCHIL. TAJIbBBAHUYECKHWH DJIEMEHT

B pe3ynbrare BHIMOTHEHHS MPAKTUYECKOW PaOOTHI CTYJEHTHI Y3HAIOT YTO TAKOE HJIEKTPOXUMHUUCCKHE
MPOIIECCHI, UTO TaKOEe TalbBaHW4IeCKuH anemMenT, DJ]C, cTaHmapTHBIN MOTEHIMA, TOTeHITnanbl, pacuet J/1C
rajbBaHMYECKOr0 3JICMEHTA

KOPPO3UA METAJIJIOB

B PE3YIbTATC BBINIOJHCHUSA HpaKTH‘ICCKOﬁ pa6OTLI CTYACHTBI Y3HAIOT YTO TAKOC MPOLCCChl OKUCIICHUS Ha
METal1ax, MpoO1eCcC KOPPO3Un METALJIOB.

CIIOCOBBI BAIIIUTHI OT KOPPO3M

B PEIYNbTATE BBITIOJTHEHUA HpaKTH‘IeCKOﬁ pa60TI)I CTYACHTHI Y3HAIOT KaK 3aIMUTUTh METAJUIBI OT KOPPO3UH,




/ HaunmeHnoBaHue 1ab0paToOpHBIX paboT / KpaTKOE CoJepKaHue
n/m

KaKHe CIIOCOOBI 3aINTHI caMble NPOAyKTHBHBIE. [Ipomecchl mpoxosiiie Ha MeTajlaX IpH pa3IMIHbIX

crocofax 3aluThl OT KOPPO3UH.

4.3. CamocrosiTenbHas padoTa 00y4JarOIHuXCs.

No .
Bun camocrositensHOM paboTh
/1
1 |M3yuyeHue 1ONOIHUTEIBHON JTUTEPATYPHI.
2 |[ToaroToBka K 1abOpaTOpPHBIM paboTaM
3 | [oxroroBka K MpOMEKYTOYHOM aTTECTAIMH.
4 | TloaroToBka K TEKyIIEMY KOHTPOJIIO.

5. IlepeueHp wu3MaHWM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU
OCBOEHUU JUCHUIUIUHBI (MOYJIA).

Ne

i bubmmorpaduyeckoe onucanue Mecro nocryna

1 | O. E. KonnparseBa. Dxonorus : y4eOHHK U npakTiukyMm uist | https://urait.ru/book/ekologiya-
cpeaHero npodeccHoHanbHOro obpazosanus; — Mocksa : | 913189
N3narensctBo KOpaiit, 2023. — 283 ¢. — ISBN 978-5-534-
01077-0.

2 IMaBnosa E. 1., Hosukos B. K. O6imas sxomorust : yaeonuk | https://urait.ru/book/obschaya-
Y IPaKTHKYM JUIsl By30B — MockBsa : M31aTenbeTBo ekologiya-513545

FOpaiir, 2023. — 190 ¢. — (Briciiee oOpa3zoBanue). —
ISBN 978-5-9916-9777-4.

3 | MaBnosa E. U., HoBukos B. K. Dxosorus Tpancmnopra : https://urait.ru/book/ekologiya-
yueOHUK M IPAKTUKYM I By30B — 6-€ U3, nepepad. u transporta-511072

non. — Mocksa : U3narensctBo FOpaiit, 2023. — 418 ¢. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-12793-5.

4 H. H. Murtuna, b. M. Manamenkos. Dkosorus : yuebuuk u | https://urait.ru/book/ekologiya-
IPaKTUKYM JUISl By30B — 2-€ M3]1., Iepepad. u I0M. — 534972

Mocksa : M3natenscTBo FOpaiit, 2024. — 448 c. —
(Bricmree obpazoBanme). — ISBN 978-5-534-18400-6.

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIOJb30BaThCS IPHU
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

NudopmarmonHo-cripaBoYHbIe W TIOMCKOBBIE cUcTeMbl: Internet Explorer,
Yandex, Rambler, Mail, Opera

1. http://library.miit.ru/ - snexTpoHHO-OMOMMOTEUHass cuctema HayuHo-
TexHuueckoit ondmuoreku MUUNT.



2. http://rzd.ru/ - caiit OAO «PX]».
3. http://elibrary.ru/ - HayuHo-351eKTpOHHAS OMOIHOTEKA

7. IlepedyeHb  JMIICH3MOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MpOrpaMMHOr0 OO€CTedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOT0 JIJI OCBOCHHMS TUCITUTIIIUHBI (MOTYJIs).

Office 365

8. Omnwucanme MaTepUaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYIIECTBJICHHUSI 00pa30BaTEIHLHOTO MpOolecca MO AUCHUILTHHE (MOIYIIIO).

Nmeercss crnenualu3upoBaHHAsl JIabopaTopusi JIGKIMOHHAS — ayJUTOPHUS.
JlabopaTopHoe

obopynoBanue W xumudeckas rmnocyna. HoyrOyk. MynbrumeanitHbIn
npoekTop. ['padonpoekTop.

bubmmoreunsiit hou.

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3ayeT B 4 cemecTpe.

10. OueHOUHBIE MAaTEPUAIIBI.

OueHouyHble MaTepualbl, IPUMEHSEMbIE MPU MPOBEACHUU MPOMEKYTOUYHON
aTTeCTaIllM, pa3padaThIBAIOTCS B COOTBETCTBUHU C JIOKAJTLHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).
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