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1. OO1ue cBeeHus O JUCHUIUIUHE (MOJTYJIE).

JaTh y4YalleMycsi OCHOBHBIE TEOPETHYECKHUE 3HAHMUS B 00JIACTH XUMHHU U
MPUBUTH HABBIKK MPAKTUYECKOW pabOThl ¢ XMMUUYECKUMHU BeIleCTBAaMU M 0a30BOM
XUMHYECKOM TOCYI0H U 000pyT0BaHUEM.

LlensMu ocBoeHUS AUCHUILIUHBIL " XuMus'" SBISIOTCS:

1. CdopmupoBatb y CTYAEHTOB, TEOPETHUYECKUH (PyHIAMEHT Jid
JaTbHEUIer0o HM3y4eHUsT XUMUUYECKHX M €CTECTBEHHBIX HAyK, CIIOCOOCTBOBATH
NPUOOPETEHUIO CTyJACHTAaMHW 3HAHUN 10 OCHOBHBIM BOMNpOcaM OOIIeH u
HEOPraHUYECKOW XUMUHU;

2. Pa3BuTh TBOpYECKOE MBIIUICHHE W HAyYHOE MHPOBO33PEHUE, PACKPHITH
METOJI0JIOTHI0 XUMHUYECKON HAYyKHU.

3. Iloka3aTh CBSI3b XUMHUH C KU3HBIO COBPEMEHHOIO 00IlecTBa U €€ poJib B
PEIIEHUHU SKOJIOTMYECKUX MPOOIIEM.

3amaun:

['maBHo#t  3amaueld  y4eOHOM  NUCHUIUIMHBI  SIBIsIETCS  oOecredyeHue
TEOPETUYECKOM  TMOATOTOBKOM IO XMMHUU HWHXKEHEpa  >KEJIE3HOJIOPOKHOTO
TpaHCIIOpPTa, KOTOpas IIO3BOJIMT €My OBICTpee M KaueCTBEHHEE YCBauBaTh
NpUKIagHbIE  pa3feidbl XUMHH, OPHUEHTHUPOBATHCS B YACTHBIX  BOIIPOCAX,
BO3HUKAIOIIUX IPU OCBOCHUUM HOBONW TEXHUKM U B CTpoUTEIbCTBE. B Xoge
oOy4yeHus  JUCHMIUIMHE  HEOoOXOAUMO  JOOUTHCS  OCBOCHUSI  CTyJACHTaMU
TEOPETUUYECKUX OCHOB XMMHH, 0€3 KOTOPHIX HEBO3MOXHO MOHUMAHHE CBOWCTB U
MpeBpalIeHU XUMUYECKUX BEIIECTB, a TAK)KE XUMHUH JIEMEHTOB U UX COSUHCHUM,
KOTOPBIE MOTYT OBITh HCTIOJIb30BaHbI KaK.

2. [Inanupyemsble pe3ysibTaTbl O0y4YEeHHs 110 AUCLHUIUIMHE (MOAYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylabTaTOB OCBOCHHSI  0Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHIIUI) B pe3ysbTaTe 00yUeHus Mo AUCUMIUIMHE (MOIYIIO):

OIIK-1 - Cnocoben pemarh WHXCHEPHBIE 3aadd B MPOQPECCHOHATBHON
NEATETHPHOCTH C MCTIOIB30BAHIEM METOJIOB €CTECTBCHHBIX HAYK, MAaTEMaTHYECKOTO
aHaIM3a U MOJICTTUPOBAHHUSL.

OOydenne 1O JUCHHUIUIMHE (MOAYJIO) TMPEAINoJiaraeT, 4Yro TO €ro
pe3yibTaTam oOydJaromnuiics OyaeT:

3HaTh:

OcHOBHbIE TOHSTUA M 3aKOHbl XUMHHM; CTpPOCHHE aTOMOB M MOJEKYJ;
OcHOBHEBIE

KBAaHTOBO-MEXaHUUYECKHUE TIPEACTaBiIeHUsI 00 o0Opa3oBaHUU XUMHUYECKHUX



cBs3eit; OCHOBHBIE KJIAaCChI

HEOpPraHUYECKUX coearHeHur; HoMeHKnaTypy HeOpraHudecKux COeqUHEHUN;
DOU3UKO-XUMUYECKHUE

METOJbI UCCIEN0BAHUs BellecTB; [lepuoanuecknit 3akoH; TepMoaMHaMUKy U
KUHETUKY XUMHUYECKHUX

MPOILECCOB; CBoiicTBa  pacTBOPOB; Teopuro BJICKTPOIUTUYECKOU
JIACCOLIMALINH;

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUN

YMmerh:

Hcnonb30BaTh OCHOBHBIX MOHATHN U 3aKOHOB B PEIICHUU XMMHUYECKUX 3a/aY;
[TokaszaTh NPUHITUIIBI,

JIeXKaIme B OCHOBE KiIacCH(HKAIMM COSTUHCHHH M XUMHUYECKUX PeaKIui;
O3HaKOMHTEH C

TEPMOJMHAMHUKON M KHHETUKOW XUMHWYECKHX IporeccoB; I[lpon3BoauTh
PacU€ThI MO MPUTOTOBICHUIO

pacTBOPOB.

Baagern:
HABBIKHU 10 00ECIIEUEHUIO DKOJIOTHUECKON 0€30ITaCHOCTH

3. O0BbeM AUCIUTUTHHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO0masi TpyAOEMKOCTh JUCHUUILIUHBI (MOIyJis) cocTaBiusier 4 3.e. (144
aKaJeMHUYEeCKHUX yaca(oB).

3.2. O6bem pgucuMIUIMHBL (Moaynsi) B (opMe KOHTAaKTHOW pabOThI
oOyJaromuxcss C  MeJaroruyeckuMu  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K pean3aiu o0pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IIPU TTPOBEJACHUHN YUCOHBIX 3aHATHMN:

KommaecTBo yacon

Tun y4eOHBIX 3aHATHI
Bcero | Cemectp Ne3

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHATHH (BCET0): 32 32
B toMm uncie:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O0beM AUCHUIIIMHBI (MOnayisl) B ¢opMe CamMOCTOSTEIBHON paldOThI
oOyyaromuxcs, a Takke B ¢GopMe KOHTAKTHOM paboOThl 0O0ydYaroIIMXCcsS ¢
nearornaeckuMu paboTHUKaMH U (W) JIUIAMU, TIPUBJICKAEMBIMU K pealn3aluu



oOpa3oBaTeIpbHON MPOTPAaMMBl HA  HMHBIX  YCJIOBHSX, TMPU  TPOBEICHUU
MPOMEKYTOUHOM aTTecTalnuu coctapiseT 112 akagemuyeckux yaca (0OB).

3.4. Ilpu oOy4eHnyr 10 MHIWBUYaTbHOMY yUY€OHOMY TIaHY, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4YeHHUH, 00beM TUCHUIUIMHBI (MOJIYJS) MOXKET OBITh peaTn30BaH
MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHON pabOoThl 00yJaronuxcs, a Takxke B GpopMme
KOHTAaKTHOW paboOThl OOyYarommxcs C TMEeAarormuecKuMu paboTHUKAMH U (WJIH)
JUIIAMU, TIPUBJICKAEMBIMH K peaTU3aliK 00pa30BaTEIbHONW MPOTrpaMMbl Ha WHBIX
YCIIOBHSIX, TIPH MPOBEJACHUH TIPOMEKYTOUYHOUN aTTECTAIINH.

4. ConeprxkaHue TUCIUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKIUOHHOTO THUIIA.

TemaTrka JIEKIIUOHHBIX 3aHATHI / KpaTKO€ COACPIKAHUC

1 |Xumusa kak Hayka

PaccMarpuBaemble BOIPOCHL:

- [Inanupyemsble pe3yabTaThl

- IOHUMATh CTPOCHHUE BELIECTB, TEOPETUUESCKUE OCHOBHI

2 |AtoMm

PaccmaTpuBaeMblie BOIpOCHI:

OHepreTHka

XUMHYECKHUX IIPOLIECCOB

- XuMuueckas TepMOJMHAMUKA.

- IlepBHlit 3aKOH TEPMOUHAMUKU.

- DHTanbnus, ee GU3NUECKUN CMBICI

- Bropoii 3aK0H TepMOJUHAMUKHY.

- DuTponus. CBoboaHas sHeprusi [ m60ca

-ATOM Kak MeNpYaiias 4acTHIa XUMUYIECKOTO 3IEMEHTA. DJIEKTPOHHASI CTPYKTYpa

3 |l[lepmonuyeckuii 3akoH U nepuoaudeckas cucrema snemento [[.M1. Menaeneesa
PaCCManI/IBaeMLIe BOHpOCLIZ

- [lepuoanyeckuii 3akoH U epuouueckas cuctema snementos [I.11. Menaeneesa

4 | Xumudeckasi CBSI3b. MeTOI MOJIEKYJISIPHBIX OpOUTasIeH.
PaccmaTtpuBBaeMble BOIIPOCHI:

-XuMHU4EeCcKast CBSI3b.

-MeTo MOJIEKYISAPHBIX OpOHTAIEH.

5 XHUMHUYECKHE CUCTEMBI U UX TCPMOANHAMHYCCKAA XapaKTCPUCTHUKA.
PaCCManI/IBaeMLIe BOIIPOCHI:

- XMUMHYECKHE CUCTEMBI U UX TCPMOAMHAMHNYCCKAA XapaKTECPUCTUKA. - KI/IHCTI/lKa XUMHNUYECCKUX
peakuii.

-XHUMHYECKOE paBHOBECHE

- CKOpOCTh XUMHYECKON PEaKIIUH.

- 3aKOH JEHWCTBYIONINX Macc.

- DHeprus aKTHBALINH.




n/m

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

- 3aBHCHMOCTb CKOPOCTH XUMHUYECKOW peakiu OT TeMreparypsl (npasuiio Bant-I'odda, ypaBHeHune
AppeHuyca).

- [lonsitie o Katasnm3e.

- XMMHYECKOE PABHOBECHE, €T0 MIPU3HAKH.

- KoHcTaHTa XUMHYECKOTO PABHOBECHS

DJeMEeHThl aHAJTUTHYECCKON XUMUH

PaccmatpuBaeMbie BOIPOCHT:

-DJeMEeHTHI AaHATUTHYISCKON XUMUK

- OCHOBHBIE TTOHATHUS AHATUTUYCCKON XUMUMU.

- Kitaccudukanus u BO3MOKHOCTH METOJIOB aHAIIN3A.

- XUMHYECKHE METOIBI aHAIN3a.

- OU3HKO-XUMHUECKHE METOIbI aHAIH3A.

- [IpakTHueckoe MPUMEHEHNE aHATUTHYECKOW XMMHUHU B POU3BOICTBEHHBIX YCIOBHUSIX.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopaTopHbie pabOThI

o/

HaunmenoBanue 1abopatopHbix paboT / KpaTKoe ColepKaHue

CIIOCOBBI BBIPAXKEHUW A KOHIUEHTPALIMNY PACTBOPOB. OIIPEAEJIEHUE
KOHLIEHTPALIUM COJITHOM KUCJIOTEI

B pesynpTare BEIOTHEHUS 1a00OPATOPHOH pabOTHI CTYICHTHI Y3HAIOT:
- KaKHe CyIIECTBYIOT CIIOCOOBI BEIP)KEHNUSI KOHIIEHTpani
- METOJ TUTPOBaHUS

OITPEJIEJIEHME BPEMEHHOM )XECTKOCTHU BO/IbI

B pesynbraTe BbINOIHEHHS TPAKTHYECKOW paOOThI CTYICHTHI Y3HAIOT YTO TAKOE KECTKOCTh BOJIBI, CIIOCOOBI
ycTpaHeHus pa3nuaHoi kectkocTd, 'OCTrI B 00671acTH KOHTPOJIS KaueCcTBa PA3IHMYHBIX BOA U COJCPIKaHHA
0011eTo coZepKaHNs METaJUIOB B BOJIE

CKOPOCTb XMMHUYECKHNX PEAKIINI. XUMWYECKOE PABHOBECHE

B pesyinbTare BBINOIHEHUS 1a00PAaTOPHON pabOTHI CTYICHTHI Y3HAIOT:
- YTO TaKO€ CKOPOCTh XUMHUYECKHUX PeaKIUii

- MOMEHT XUMHYECKOT0 PAaBHOBECHS

-3IM

- [Tpunnun Jle-laTense

- TIOHSTHE AUCCOIHAINN M aCCOLUAINN

- (hakTOpPBI BAMAIOMINE HA CKOPOCTh PEAKIINH

T'UJIPOJIN3 COJIEN

B pesyisbTare BBINOIHEHUS MPAKTHYECKOH PaOOThI CTYACHTHI 03HAKOMSTCS C:
- OHATHE TUPOIIN3

- COH

- TUJPOJIU3 CONEH

- pH cpensr

OKUCIIUTEJIBHO-BOCCTAHOBUTEJIBHBIE IMTPOLIECCHI

B pesynbTare BRIOTHEHUS IPAKTHUECKONW PabOTHI CTYACHTH y3HatoT uTo Takoe OBP peakmum, 4to Takoe
OKHCJIEHHE, BOCCTAHOBIICHHE, IIPOLICECCH IPOTEKAOIIHE TIPH OKUCIEHUH 1 BOCCTAHOBIICHUH

DJIEKTPOXVMUYECKUE IMPOLIECCHIL. TAJIbBBAHUUECKU DJIEMEHT

B pe3ynbTare BHITOTHEHUS PAKTUYECKOW PA0OTHI CTYACHTHI Y3HAIOT YTO TAKOE AIEKTPOXUMUICCKHE
MPOLIECCHI, YTO TaKOE rajibBaHUMuecKuit aneMenT, IJIC, cranaapTHBIN OTeHLUAN, ToTeHIMalbl, pacueT IC
raJIbBAHUYECKOTO dJIEMEHTA




HaunmeHnoBaHue 1abopaTopHbIX paboT / KpaTKoe coiep KaHue

KOPPO31A METAJIJIOB

B PE3yIbTATE BBIITOJIHCHUS HpaKTH‘IeCKOﬁ pa60TLI CTYACHTHI Y3HAIOT YTO TAKOC IMPOLECCChl OKUCICHUS HA
METa/L1ax, Mpouecc KOppo3nu METaJIIOB.

CIIOCOBBI BALIUTHI OT KOPPO3U1I

B pe3yispTare BBINOTHEHUS MPAKTHUECKOH PabOTHI CTYAEHTHI y3HAIOT KaK 3allIUTUTh METAIUIBI OT KOPPO3HUH,
KaKHe CIIOCOOBI 3aIIUTHI caMble IPOIYKTUBHBIE. [Iporieccs! mMpoxoasmue Ha MeTajIax Py Pa3IHIHbIX

criocodax 3alIATBI OT KOPPO3HH.

4.3. CamocrosiTenbHas padoTa 00yJarOIuXCs.

o/

Bua camocrositensHOM paboThI

PaGoTa ¢ JICKOMOHHBIM MaT€pUaioM

IToaroroBka k 3a4CTy

IloaroroBka k HpOMe)KYTOQHOIZ aTTeCTaluu.

AW N

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

5. Ilepedenbp wu3AaHUI, KOTOpPbIE PEKOMEHIYETCS HCIOIb30BaTh IPHU

OCBOCHUY JUCHUIUIUHBI (MOIYJIIA).

Ne
o /; bubnuorpaduyeckoe onrcanue Mecro nocryna
1 | Xumus : y4eOHUK ¥ TIPAaKTUKYM Juist By30B, ISBN 978-5-534- | https://urait.ru/bcode/511370

09668-2, 368 ctp. T. B. MaptsiHoBa, 1. B. Apramonosa, E.
b. l'onynoB Yueonuk FOpaiit , 2023

O6mas xumust. Coopruk 3a1a4, ISBN 978-5-534-07936, 139 | https://urait.ru/bcode/515318
ctp. B. B. Illep6akos, H. H. bap6otuna, K. K. Bnacenxo.
VYueOnuk HOpaiit , 2023

Xumus okpyxaromieit cpensl, ISBN 978-5-534-00029-0, 233 | https://urait.ru/bcode/510485
ctp. T. . Xaxanuna, H. I'. Huxkutuna, U. H. [letyxos.
VYuebnuk IOpaiir , 2023

Xumusi, ISBN 978-5-534-03930-6, 507 ctp. A. b. https://urait.ru/bcode/511226
Hukonsckuii, A. B. CyBopoB. Yuebnux FOpaiir , 2023

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHATBHBIX 0a3 MaHHBIX U

MH(OPMAIIMOHHBIX CIPABOYHBIX CUCTEM, KOTOPbIE MOTYT HMCIOJIb30BAaThCS MPHU

OCBOCHMHM JTUCUHUILITUHBI (MOIYJIs).

Odurmansuerit caiit PYT (MUNT) (https://www.miit.ru/).
Hayuno-texanueckas 6ubnuorexka PYT (MUUT (http:/library.miit.ru).
Oo6pazoBatenbHas miardopma «tOpaitt» (https://urait.ru/).

O6mme wH(OpMaAIMOHHBIC, CHpPAaBOYHBIE W TIOUCKOBBIE «KOHCYIbTaHT



[Tmroc»,«I"apanTy.
DIIeKTpOHHO-0MOIMoTeuHas cucrema uznarenscrsa (http://e.lanbook.com/).
DJeKTpOHHO-0MOmoTeunas cucrema ibooks.ru (http://ibooks.ru/).

7. llepeueHb  JNHUIIEH3UOHHOTO U  CBOOOJHO  PacHpOCTPaHSIEMOIO
MPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO IPOM3BOICTBA,
HEO0OXOIMMOTO /I OCBOCHHUSI TUCIUILIIUHBI (MOIYJIs).

Office 365

8. OmnucaHue MaTepUaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIAUMOM IS
OCYIIECTBJICHUS 00pa30BaTEIBLHOIO MPOIIecca IO JUCIUILIUHE (MOIYIIIO).

Nmeercss  cnernumanu3upoBaHHash Ja0opaTopus JIGKIMOHHAS — ayJAUTOPHS.
JlaGoparopHoe

obopymoBaHue U XuMmHYeckas Tmocyaa. HoytOyk. MynbTumeauiHbIi
npoektop. ['padonpoektop.

bubmmoreunbii hoH.

9. ®opma NpOMEKYTOUYHOM aTTECTALINU:

3ayeT B 3 cemecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

OHCHO‘IHBIC MaTcpuajibl, IPUMCHACMBIC IIPHU IPOBCIACHUUN HpOM@)KYTO‘IHOﬁ

arTTecralum, paBpa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUUT).
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