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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Llenssmu ocBoeHMST TUCHUIUIMHBI " XUMuUs" SIBIISIIOTCS

1. CdopmupoBarb y CTYJACHTOB, TEOPETHUYECKUM GYHIAMEHT IS
JAIbHEHIIIEr0 M3y4eHUs] XMMHUYECKHUX M eCTECTBEHHBIX HAayK, CIOCOOCTBOBATh
MPUOOPETEHUIO CTYJIEHTAaMU 3HAHUW TI0 OCHOBHBIM BompocaMm oOmiel u
HEOPraHUYECKOW XUMUU;

2. Pa3BuTh TBOpPYECKOE MBIIUICHUE U HAYYHOE MHUPOBO33PEHHUE, PACKPHIThH
METOI0JIOTHIO XUMHYECKON HAYKH.

3. [Toka3ath CBsI3b XMMHUU C KU3HBIO COBPEMEHHOTO 00IIecTBa U €€ PoJib B
PEIIECHUN SKOJIOTMYECKUX MPOOIIeM.

3agaun:

I'maBHOV 3amauedt ydeOHOM  JWCHMIUIMHBI — SIBIISIETCA  OOECTICUYCHHE
TEOPETHUYECKOW TMOJATOTOBKOM MO XUMHHM HMHXKEHEpPA KEIE3HOJOPOKHOTO
TpPaHCIIOPTa, KOTOpas TO3BOJUT €My OBICTpeE M KadeCTBEHHEE YCBauWBaTh
MPUKIAIHbIE pa3feibl XUMHHU, OPUEHTUPOBATHCA B YAaCTHBIX BOIpPOCaX,
BO3HUKAIONIMX TPU OCBOCHUMM HOBONW TEXHUKM WU B CTPOUTENLCTBE. B xome
oOy4yeHUs JUCIUIUIMHE HEOOXOJUMO JIOOMTHCS OCBOCHHS  CTYJEHTaMH
TEOPETUYECKUX OCHOB XMMHH, O€3 KOTOPHIX HEBO3MOKHO MTOHUMAHUE CBOWCTB U
MpeBpalieHU XMUMHUYECKUX BEIIECTB, a TakKKe XUMHUHM DJJIEMEHTOB U UX
COCIMHEHUM, KOTOPBIE MOTYT OBITh UCIIOJIb30BaHbI KaK.

2. IlnanupyemMble pe3ynbTaThl 00yUeHHS 110 IUCHUTUTHHE (MOYJTIO).

[Tepeuerr GopMHUpyEeMBIX PE3ylabTaTOB OCBOCHHS  0Opa30BaTEIbHOM
nporpamMmbl (KOMIIETEHIINI) B Pe3yJIbTaTe 00yUeHUs M0 TUCIHUILTAHE (MOIYIIIO):

OIIK-1 - CnocoGeH pemiaTh WHXEHEpPHbIE 3a/laud B MPO(EeCCHOHATBHOM
JIEATENBHOCTH C UCTIOJIb30BAHUEM METOJ0B €CTECTBEHHBIX HAYK, MATEMATUYECKOTO
aHaJIn3a U MOJICIIMPOBAHUS.

OOGy4eHue 1o JUCUUILIMHE (MOAYJII0) MPEANOJaraeT, YTo Mo €ro pe3yJibraram
oOyuatoruiicst 0yier:

3HaTh:

OCHOBHBIC TIOHATHSI W 3aKOHBI XHMHH, CTPOEHHE aTOMOB M MOJICKYII,
OCHOBHBIE KBAHTOBO-MEXaHHYECKHE IIPEACTaBICHUS 00 00pa30BaHUM XMMHUYECKUX
CBSI3€M, OCHOBHBIE KJIACChl HEOPTaHMYECKUX COCIUHEHUM, HOMEHKJATYpy
HEOPTaHWYECKUX COCTMHCHUM, (PU3UKO-XUMUICCKUE



METO/Ibl UCCIEA0BAHUS BEUIECTB, IEPUOAUUECKUN 3aKOH, TEPMOJUHAMUKY U
KMHETHKY  XMMHUYECKHMX  MPOILIECCOB,  CBOWMCTBA  PacTBOPOB,  TEOPHUIO
AIEKTPOJUTUYECKON JUCCOLUAIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINN

YMmern:

MCII0JIb30BaTh OCHOBHBIE TTOHSTUA M 3aKOHBI B PEIICHUM XMMHUUYECKHUX 3a]1a4,
MMOKA3bIBaTh IPHUHIUIILI, JIC)KAIIHEC B OCHOBE KJIACCH(PUKAIUK COCAUHCHHH M
XUMUYECKHUX PEAKIIMIA, 03HAKOMHUTH C TEPMOJIUHAMUKON U KHHETUKOW XUMUYECKHUX
MPOLIECCOB, MPOU3BOAUTH PACUETHI IO MPUTOTOBJIEHUIO PACTBOPOB.

Baagern:
HAaBBIKAMH I10 00ECIEUYEHUID XUMHUYECKON M DKOJIOTHUYECKON 0€30MaCHOCTH.

3. O0beM TUCUMIUTUHBI (MOYJIS).
3.1. O0mast TpyI0eMKOCTh AUCITUTUIMHBI (MOJTYJIS).

OO6mast TpynOEMKOCTh AUCHUIUIMHBI (Momyns) cocTaBiser 3 3.e. (108
aKaJIeMHUYeCKUX Jaca(oB).

3.2. O6bem pgucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW paboOThI
oOyyaromuxcst C  MeJarorMueckuMu  paboTHUKaMU ©  (WIM)  JIUIIAMH,
IPUBJIEKAEMBIMU K peain3aluy 00pa3oBaTesIbHON MIPOrpaMMbl HA MHBIX YCIIOBHUSX,
IPU MPOBEJAECHUHN YUEOHBIX 3aHITHI:

KomnuectBo yacos

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ned

KonTtaktHas paboTa mpu npoBeIeHNH yIeOHBIX 3aHATHH (BCETo0): 50 50
B ToMm uncre:

3aHATHA JIEKIIMOHHOIO THTIA 34 34
3aHsATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O0beM aucHUIUIUHBI (MOIYJsl) B (popMe CaMOCTOSITETLHOM palOOThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM paboOThl OOydYaArOUIUXCS C
nearornaeckuMu paboTHUKAMHU U (W) JTUIIAMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeIbHON TPOrpaMMbl Ha HWHBIX YCIOBHUSIX, TIpH TPOBEICHUU
IIPOMEKYTOUHOM aTTeCTAllMK COCTABIsAET S8 akaleMUYECKHX yaca (OB).

3.4. Ilpu oOy4eHnH 110 HHAUBUAYaIbHOMY YUYCOHOMY IIJIaHY, B TOM YHCIIE TPU
YCKOPEHHOM O0y4Y€HHH, 00BEM TUCHUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON paboThl 00yYarouxcs, a Takke B hopme
KOHTAKTHOH paboThl 00YUYaIOIIMXCS C MEJarornyecKuMu pabOTHUKaMU U (WJIN)




JIMaMu, IPUBJICKACMbIMU K pCaIM3aluu O6p330BaTCJ'H)HOI71 IMporpaMmMbl Ha MHBIX
YCJIOBUAX, IIPU IMTPOBECACHUN HpOMe)KYTO‘IHOﬁ arTeCcTanuu.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOTO THUIIA.

y TemaTrka JIEKITMOHHBIX 3aHATHM / KPATKOE COJEPIKaHHE
/1

1 | Xumwus kak HayKa

PaCCManI/IBaeMI)IC BOIPOCHI:

- [InaHupyemsle pe3yabTaTsl

- IOHUMATh CTPOCHUEC BECUICCTB, TCOPETUICCKUE OCHOBLI

2 |Atom

PaccmaTpuBaeMble BOIIPOCHI:

DHepreTuka

XHUMHYECKHUX TPOIIECCOB

- XuMuJeckast TepMOANHAMUKA.

- [lepBbIil 3aKOH TEPMOJIMHAMUKHY.

- DHTaNbNus, ee GU3NUECKUN CMBICIT

- Bropoii 3aK0H TepMOAMHAMUKI.

- OuTponust. CBo6oaHas sHeprust [ mo66ca

-ATOM Kak MeJbyaiias yacTuIla XUMHYECKOT0 dJIEMEeHTa. DJIEKTPOHHAs CTPYKTypa

3 |[lepmonmmdveckuii 3aKOH W TIepuoIUecKas cucrtema neMmeHToB [ M. MenneneeBa
PaccmarpuBaeMbie BOTIPOCHI:
- [lepuonnyeckuil 3aKoH U nepruoauueckas cucrema snemenTos [[.J1. Menzaeneesa

4 | Xumuueckas CBs3b. METOI MOJICKYJIIPHBIX OpOHTAJICH.
PaccmatpuBBaeMBbie BOIIPOCHI:

-XUMHUYECKas CBA3b.

-MeTtoa MONEKYSPHBIX OpOUTAIEH.

5 | Xumuyeckue CUCTEMBI U UX TEPMOJIMHAMUYECKAs XapaKTEPUCTHKA.
X7UMUYeCKre CHCTEMBI I UX TePMOIUHAMAYECKAs XapaKTePUCTHKA.

PaccmarpuBaeMbie BOTIPOCHI:

- XMHUYECKUE CUCTEMBI K UX TEPMOJIHAMUYCCKas XapaKTePUCTHKA. - KHHeTHKa XUMUYECKUX
peakuui.

-XHUMHYECKOE paBHOBECHE

- CKOpOCTh XUMUYECKOW PEeaKIIHy.

- 3aKOH JIeHCTBYIOIIMX Macc.

- DHeprus aKTUBAIUH.

- 3aBHCHMOCTB CKOPOCTH XHMUYECKOH peakiiy oT Temreparypsl (mpasmio Bant-T'odda, ypaBaenune
Appennyca).

6 |DaeMeHTHI aHATUTHYECKON XUMHHU

PaccmarpuBaeMbie BOTIPOCHI:

-DJIeMEHTHI aHAIMTHYSCKON XUMHUH

- OCHOBHEIE TIOHATHS AHATUTHYECKON XMMHUHU.

- Knnaccudukanus 1 BO3MOXKHOCTH METOJIOB aHAJIH3a.

- XUMHYECKHE METObI aHaI13a.

- ®U3UKO-XUMHUYECKUE METO/IbI aHAJIN3A.

- [IpakTHyeckoe MpuMEeHEeHNE aHATUTHYECKONH XUMHUH B TTPON3BOJICTBEHHBIX YCIOBHSIX.




n/n

TemaTHKa JIGKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHue

XWMHSI 3JIEMEHTOB

PaccmatpuBaeMbie BOTIPOCHI:

- Bogopon -o6mue cBenenus. M3oTombl Bogopona. XUMHUYECKHE CBOHCTBA (C IPUMEpPaMU XUMHYECKIX
peakuuii).

- [lepcriekTHBHBIC HCTOYHHMKH SHEPTHY HA OCHOBE BOJOPO/Ia M €r0 U30TOIIOB.

- B3peiBoonacHocts Bogopoaa. ['mapuer.

[IlenoyHbIe METAIIIBI.

PaccmatpuBaeMble BOIIpOCH:

- 3aKkOHOMEPHOCTH (PU3NIECKUX CBOICTB B Tpymme (1 rpymma).

- X¥MHUYecKre CBOWCTBA LICTOYHBIX METAJLIOB.

- [Tomy4eHne nienoyHeIx MeTaioB. HaxoxaeHue B mpupose.

- [IpuMeHeHne MIeNIOYHBIX METAIOB. ICTOYHHKY SHEPIHH U3 LIEJIOYHBIX METAJUIOB.

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

n/n

HaumeHnoBaHue 1abopaTopHbIX paboT / KpaTKoe cofiepKaHue

CIIOCOBBI BBIPAXKEHMA KOHIUEHTPALTUY PACTBOPOB. OITPEJEJIEHUE
KOHLIEHTPAILIMU COJISTHOM KUCJIOThI

B pesynbrate BeIOTHEHHA 1JAOOPATOPHOI PabOTHI CTYIECHTHI Y3HAIOT:
- Kakne CYIIECTBYIOT CIIOCOOBI BBEIPAKEHHUSI KOHIIEHT ALK
- METOJ] TUTPOBaHHUS

OITPEJIEJIEHUE BPEMEHHO! KECTKOCTH BO/IbI

B pe3ysbrare BBHITIOIHEHUS MPAKTHUECKONW PaOOTHI CTYACHTHI Y3HAIOT YTO TAKOE KECTKOCTh BOJIBI,
crocoObl ycTpaneHus pa3nudHoii xxectkocT, [[OCTHI B 00J1aCTH KOHTPOJISI KAUECTBA PA3ITUYHBIX BOJ U
coJIepKaHMs OOIIETO CO/IePKAHUSI METAIJIOB B BOJIE

CKOPOCTbh XMMHWUYECKHNX PEAKIIN. XUMHUYECKOE PABHOBECHE

B pesynprarte BRIOTHEHHUS Ta00paTOPHOI pabOTHI CTYICHTHI Y3HAIOT:
- YTO TaKOE€ CKOPOCTh XMMUYIECKUX PEaKIIHIA

- MOMEHT XUMHUYECKOT0 pAaBHOBECHS

-3/IM

- [Ipunnun Jle-latense

- IOHATHE AUCCOLMAIMN U aCCOI[AAIINHI

- (hakTOpHI BAUSIONINE HA CKOPOCTh PEAKIIUU

IT'MIPOJIV3 COJIEM

B pesynbrate BbINOJIHEHHS TPAKTUYECKOW paOOThI CTYIEHThI O3HAKOMSITCS C:
- MOHSITHE THIPOIU3

- conu

- TUAPOIIU3 CONeH

- pH cpensl

OKUCJIMTEJIBHO-BOCCTAHOBMUTEJIBHBIE ITPOLECCHI

B pe3ysbrarte BBIIOIHEHUS MPAKTHYSCKON paOOThI CTYACHTHI yY3HAIOT uTo Takoe OBP peakiuu, uto Takoe
OKHUCJIEHHE, BOCCTAHOBJIEHHE, IPOLICECCHI IPOTEKAIOIUE IPU OKUCIEHUU U BOCCTAaHOBIIEHUU

SJIEKTPOXUMHNYECKUE ITPOLIECCHI. TAJIbBBAHUYECKHWI DJIEMEHT

B pesynbprare BRIOTHEHUS MPAKTHYECKON paOOTHI CTYACHTHI Y3HAIOT YTO TAKOE AIIEKTPOXUMHUIECKUE
MIPOIIECCHI, YTO TaKOE TallbBaHWUYECKHi eMeHT, DJC, cTaHIapTHEII MOTEHINAN, TOTEHIHAIIBI, pACUET
OJIC rajibBaHUYECKOTO 3JIEMEHTA




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

7 |[KOPPO3U1s METAJIJIOB

B pesynbrate BBITOTHEHHS TPAKTHIECKOW PAOOTHI CTYAEHTHI y3HAIOT YTO TAKOE MPOIIECCH OKUCIICHNUS Ha
MeTaax, Ipolecc KOppo3UN METaJlIOB.

8 |CIIOCOBBI 3BAIINTHI OT KOPPO3UUA

B PE3YIbTATE BBINTOJTHCHUA HpaKTI/I‘IeCKOﬁ pa60T1)1 CTYACHTHI Y3HAIOT KaK 3allIUTUTL METAJIJIBI OT

KOpPpO31HU, KAKUE CII0COOBI 3alIUTHI CaMBIC ITPOAYKTHUBHBIC. Hpoueccm MpOoXOoaAIIE Ha METaJllIax IIpu

Pa3IMYHBIX CIIOCO0aX 3aIUTHI OT KOPPO3HHU.

4.3. CamocrosiTenbHas padoTa 00yJaroIMuXCs.

Ne .
Bun camocrosTensHO# paboThI
n/m
1 |M3ydeHue TOMOJHUTEIBHOMN JIUTEPATYPHI.
2 |[ToaroroBka k 1abOpaTOpHBIM paboTaM
3 | [loaroroBka Kk MPOMEKYTOYHON aTTeCTallUU.
4 | [loarotoBKa K TeKyIIeMy KOHTPOJIO.

5. IlepeueHp wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BaTh MPHU
OCBOCHHH JTUCIUTUTUHBI (MOIYJIs).

5(; bubnunorpaduueckoe onucanue Mecro nocryna

1 | O. E. KongparseBa. OKkonorus : y4eOHUK U IPAKTUKYM https://urait.ru/book/ekologiya-
71 cpeHero npoecCHOHAIBLHOIO 00Pa30BaHUs; — 513189
Mockga : U3narensctBo FOpaiit, 2023. — 283 ¢. —
ISBN 978-5-534-01077-0.

2 ITaBmosa E. 1., HoBukos B. K. O61ias sxonorus : https://urait.ru/book/obschaya-

y4eOHHUK M IPAKTHKYM IS By30B — MOCKBa : ekologiya-513545
W3narenscrBo FOpaiit, 2023. — 190 ¢. — (Bsiciiee
obpazoBanue). — ISBN 978-5-9916-9777-4.

3 | ITanosa E. 1., HoBukos B. K. Dxonorus TpancmnopTa : https://urait.ru/book/ekologiya-
y4eOHHUK M IPAKTUKYM IS By30B — 6-€ n3J1., mepepad. u | transporta-511072

non. — Mocksa : U3narensctBo FOpaiit, 2023. — 418 c.
— (Bricmiee o6pazoBanue). — ISBN 978-5-534-12793-5.
4 | H. H. Muruna, b. M. ManamenkoB. Dkoorus : yueouuk | https://urait.ru/book/ekologiya-
¥ TIPaKTHKYM JUISl BY30B — 2-€ M3/1., iepepad. u gom. — | 034972

Mocksa : U3narensctBo FOpaiit, 2024. — 448 c. —
(Bricmree obpazoBanne). — ISBN 978-5-534-18400-6.

6. IlepeueHb COBpEMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U
UH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).



HNudpopmManimoHHO-CIpaBOYHbIE U TMOUCKOBbIE cuUcTeMbl: Internet Explorer,
Yandex, Rambler, Mail, Opera

1. http://library.miit.ru/ - snekTpoHHO-OMOIMOTEYHAss cucTteMa HaydHo-
TexHu4eckoi oudamorexku MUNT.

2. http://rzd.ru/ - caiir OAO «PXK]I».

3. http://elibrary.ru/ - HaydHO-31€KTpOHHAs OHOTHOTEKA

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHHUS TUCIUTIIIMHBI (MOIYJIs).

Office 365

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOW 0a3bl, HEOOXOIAUMOU  IJis
OCYIIIECTBJIEHUSI 00Pa30BaTEILHOrO Mpoliecca Mo TUCHUILTNHE (MOIYJIIO).

HNmeercs crenuanu3upoBaHHas JgabopaTopus JIEKIHUOHHAS —ayJAUTOPHS.
JlabopaTopHoe

o0opynoBaHue u xuMmuyeckas mnocyna. HoyrtOyk. MymnbTumeauitHblIi
npoekTop. ['padornpoekrop.

bubnuoreunsrit GoHI.

9. ®opma TPOMEKYTOUYHOM aTTECTALIUU:

3auer B 4 cemecTpe.

10. OueHouHbIe MaTEPHUAIIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMbIE MPU MPOBEICHUHN MPOMEKYTOUHOU
aTTeCTally, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUNT).
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