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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[enp: xumus Qusnyeckass — Hayka O 3aKOHOMEPHOCTSX XHMHUYECKHX
MPOLIECCOB U XMMHYECKUX sBICHUH. OHa OOBSACHSET 3TH SIBJICHHUS Ha OCHOBE
(yHIaMEHTAIbHBIX TOJOXKEHUH (UMK M CTPEMHUTCA K KOJUYECTBEHHOMY
ONMMCAHUID XMMHYECKUX TmporeccoB. LleHTpanbHOM dABieTcss mpodiiema
YCTAHOBJICHHUSI CBSI3M MEXIAY CTPOCHHUEM BEHIECTBA W €r0 PEaKUUOHHOMN
crocoOHOCThI0. COBpEMEHHOMY  CIIELMAIUCTy B 00JacTH TeXHOC(hEepHOi
0e30macHOCTH HEOOXOJMMBI 3HAHUSI OCHOB (u3nueckod xumuu. KoHkpeTHo-
pakTUYecKas 1Lelb U3YYeHUs AUCIUIUIMHBI CBs3aHa ¢ (opMamMu M YCIOBUSMU
MPUMEHEHUsI XUMHUYECKHMX 3aKOHOB M IIPOLIECCOB B COBPEMEHHON TEXHUKE,
OMACHOCTSMM C 3TUM CBSI3aHHBIMHU.

3amaun U3y4eHHs] JUCUUIUIMHBI 3aKIIFOYAIOTCS B OCBOECHUM B3aMMOCBS3EH
(¢u3nyeckux M XMMHMUYECKHUX TMPOIECCOB M M3YyUYEHUU OCHOBHBIX pa3JIeioB
(¢u3znyeckol XMMHUU — XMMHYECKON TEpPMOJAMHAMUKH, XUMHUYECKOW KHHETHUKH,
AJIEKTPOXUMUH, POTOXUMHUH, YUEHHS O Ta3ax, paCTBOPAX, XUMHUUECKHUX U (Pa30BbIX
PaBHOBECHSX, KaTaan3a, KOJUIOUIHOW XUMUU.

2. Ilnanupyemblie pe3ynbTaTbl 00YUEHHS IO JUCUUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHUs M0 AUCIUIUIUHE (MOTYIIIO):

IIK-5 - Cnoco0eH ydacTBOBaThb B pa3pabOTKE W YIPABIATh CTpaTeruu
KIIMMATHYECKOTO TIepexo/ia KOMIIAaHUHU C YYETOM OLIEHKH KJIMMATHYECKUX PUCKOB
U OIpeJIeTIeHUs KIIFOUEBbIX ToKa3aTenel 3p(eKTUBHOCTH, B YCIOBUSIX JUHAMUYHO
MEHSIOLIMXCS SKOJIOTMUECKUX TPeOOBAHUI;

IIK-7 - CnocobeH ywacTBOBaTh B pa3paOOTKE W BHEAPEHUU CHUCTEMbI
HKOJIOTMYECKOTO MEHEIKMEHTa C TPOBEACHHMEM MOHUTOPUHIA, ayJauTa WU
KOPPEKTUPYIOIUX JCHCTBUM, oOecrneunBasi COOTBETCTBHE MEXKIyHAPOIHBIM
CTaHIapTaM M TMOATOTOBKY K CEpPTH(PHUKAIUU B YCIOBHUSIX KOPHOPATHBHOTO
HKOJIOTHYECKOTO YITPABJICHUS.

OOyd4eHwme 1Mo TUCIHUILTHHE (MOYJTIO) TIPEIIOoJIaraeT, 4To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3HaTh:

- OCHOBHbIC (DU3UKO-XMMHUYECKHE MPOIIECCHI, BIUSIONINE HA (POPMUPOBAHUE
U PacIpOCTpaHEHHUE 3arpsi3HSIONIMX BEIIECTB B OKPYXKAIOIIEH cpejie, METOIbI
OIIEHKHM KJIMMATHYECKUX PUCKOB, & TaKXK€ MOAXOJbI K OMPEACICHUIO KIIFOYEBbIX



nokasarene 3¢G(EKTUBHOCTH [JIsl YOPAaBIEHUS CTpaTerHed KIMMaTHYECKOTO
[epexo/a KOMIIAHUU B YCIOBUSAX U3MEHSIOIIMXCS IKOJIOTHYECKUX TPEOOBaHUM.

- posib (PU3NYECKOW XUMUHU B 00ECIIEUEHUH 3KOJOTMYECKOW 0€30I1acHOCTH,
METOAbl KOHTPOJII M aHajlu3a XUMUYECKUX IIPOLIECCOB, IPOUCXOIAIIUX B
TEXHOJOTMYECKUX M MPUPOTHBIX CPElax, a TakKe TPeOOBaHUSA K MOHUTOPHUHTY,
ayIUTy W KOPPEKTUPYIOIIMM JEHUCTBUSAM B PaMKaxX CHUCTEMBI 3KOJIOTHYECKOTO
MEHEIKMEHTA.

YMmern:

- aHAJIM3UPOBaATh (HU3UKO-XMMHUYECKHE CBOWCTBA BEIIECTB, OIICHUBATH HX
MOBEJICHUE W TpaHChHOpPMAIlUI0 B MPUPOJHBIX M TEXHOJOTHUUECKUX CHCTEMax,
UCIIOIb30BaTh IIOJYyYCHHBIC JaHHBIC JII OOOCHOBAaHUS Mep II0 CHIKCHHIO
KJIMMaTUYECKUX PHUCKOB M Pa3pabOTKU MEPONPUSITUH, HAMpPaBICHHBIX Ha
JTOCTUKEHHUE LIeJIel KIMMaTUYeCKOro mepexo/ia.

- TNPUMEHATh (PU3UKO-XMMHUYECKHE METOIbI JJIi KOHTPOJIS IapaMeTpoB
OKpY)Kaloleld cpelbl W TEXHOJOTMYECKUX MPOIECCOB, Y4YacTBOBaTh B
MOHHUTOPUHTE W ayJAUTEe XUMHUUYECKHX AaCIEKTOB JCATEIbHOCTH MNPEANPHUATHS,
BBISIBJISITh OTKJIOHEHHS M pa3padaThIBaTh MPEIJIOKEHHUS MO KOPPEKTHUPYIOITUM
TNEUCTBUSAM JIJISI 00€CTICUCHUSI COOTBETCTBUSI KOPIIOPATUBHBIM M MEKTYHAPOIHBIM
CTaHJapTaM.

Baanern:

- HaBbIKAaMU NMPUMEHEHUS (PU3NUYECKUX U XUMUYECKUX METOJIOB aHaIn3a JIJisi
MOHUTOPHUHTA BEIOPOCOB U OLICHKU MX BKJIaJa B U3MEHEHHUE KJIMMaTa, MOATOTOBKU
pacUeTHBIX M aHAIMTUYECKUX MaTepuajoB MO A(PGEKTUBHOCTH KIMMATHUCCKUX
MEpOIPUITUNA, a TAKXKE COIMPOBOXKJCHUS BHEAPECHHUS PEUICHUN MO CHUXXEHUIO
KJIMMAaTUYE€CKUX PUCKOB B KOPIIOPATUBHOM MPAKTHUKE.

- HaBBIKaMH MCIIOJIb30BAHUS HHCTPYMEHTOB (DU3UUECKON XUMUU JJISI OLICHKH
Y YIIPaBJICHUS SKOJIOTUUYECKUMH PUCKaMH, TOJATOTOBKM OTYETHBIX MaTEPHUAIOB IO
pe3yjbTaTaM MOHMTOPHMHTa M ayJIuTa, a TaKXKe COMPOBOXICHHUS BHEIPEHUS
KOPPEKTUPYIOIIUX MEPONPUATHNA B CHUCTEME HKOJOTMYECKOTO MEHEIKMEHTa
KOMIIaHHH.

3. O0beM AUCIUTUTMHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

OO0mast TPyIOEMKOCTh AMCIHUIUIMHBI (MOayJisi) coctaBmser 3 3.e. (108
aKaJeMHYeCKuX Jyaca(oB).



3.2. OOwvem mucuuriMHbl (MOAynsi) B (OpMe KOHTAaKTHOM paboOThI
oOyJaromuxcsi C  TeJarorM4ecKuMM  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
IIPUBJIEKAEMBIMU K peain3aiuy 00pa30BaTeIbHON MPOTpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHM:

KomnuectBo yacos

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Nod

KonrtaktHas paboTa mpu npoBeieHIH yIeOHBIX 3aHATHH (BCETO): 64 64
B toMm uucae:

3aHATHS JIEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIIA 32 32

3.3. O6beM auCHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW padOThI
oOydaroruxcsi, a Takke B (opmMe KOHTAKTHOM pabOThl OOydYarOMIMXCA C
nearoruaeckuMu paboTHUKAMHU U (WIIH) JIUIIAMU, IPUBJIEKAEMBIMU K peau3aiiu
oOpa3oBaTeNpHOM MpOTrpaMMbl Ha HWHBIX YCIOBHUSX, TPH MPOBEICHHUH
MIPOMEKYTOUHOM aTTeCTAllMU COCTaBIIsAeT 44 akaieMHUUECKUX yaca (OB).

3.4. ITpu oOy4eHnH 0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Y4YeHUH, 00BEM JAUCITUIUIMHBI (MOIYJISI) MOXKET ObITh peasii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHON paboThl 00yJaronuXxcs, a Takxke B hopme
KOHTaKTHOW PabOThl OOYYaIOIIUXCSl C MEAAroruueCKUMU paOOTHUKaMU U (WJIH)
JUIIaMH, TIPUBJICKACMBIMH K peaii3aIiii 00pa30BaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBECHNN TTPOMEKYTOUHOHN aTTECTAIIHH.

4. ConepskaHue JUCIUTUIMHBI (MOIYJIS).

4.1. 3aHITHA JEKIUOHHOT'O THUIIA.

/ Temaruka JIEKIIUOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC
/11

1 OCHOBHI)I XHMI/I‘-IGCKOﬁ TepMO)II/IHaMI/IKI/I, OCHOBHBIC ITOHSATUSA
PaccmarpuBaembie BOIPOCHI:

1. [IpeaMeT XUMHUYECKOHN TEPMOTMHAMUKH.

2. OCHOHBIE MOHATUS ¥ BEJIUYUHEL.

3. 3akon I'ecca.

4. IlepBbIii 3aKOH TEPMOANHAMUKH.

5. DHTpOIHS.

6. Bropoii 3aK0H TepMOJIUHAMUKH.

2 |TepmoamHaMuKa pacTBOPOB M T€TEPOTEHHBIX CUCTEM. XUMUYECKHE PAaBHOBECHS
PaCCManI/IBaCMLIe BOIIPOCHI:

I.TepMO,HI/IHaMI/IKa PacCTBOPOB U I'€TCPOTCHHBIX CUCTCM.

2.BausHue BHEIIHUX YCHOBI/Iﬁ Ha XUMHUYCCKHC PAaBHOBECUA .

3 INpaBuio das.




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

4 AGCoIOTHAS SHTPOTIHSL.
5 Xumuueckue paBHOBECHS B T€TEPOr€HHBIX CHCTEMaX.

AI[COp6HI/I${ 1 MOBECPXHOCTHBIC SABJICHUA
PaccmaTpuBaemble BOIIPOCHI:

1 IToBepXHOCTHOE HATSKEHHE.

2 AncopOrmus Ha IOBEPXHOCTUTBEPBIX TEL.

3 AncopOmus U3 pacTBOPOB.

4 TIpupona anCcOpbIMOHHBIX sIBICHIHA. IOHHBII 0OMeH.
5 IIpakTrdeckoe MpUMEHEHHE aIcOpONH.

6 XpomaTorpapuaecKuii aHaJIN3.

XuMHueckast KHHETHKA U KaTaInu3 ( OCHOBHBIC ITOHATUSA U HOCTy.]'IaTBI). OcobeHHocTH
PaccMarpuBaeMble BOIIPOCHL:

1 3axoH peficTByromux Macc. KoHCTaHTa paBHOBECHS.

2 TlopsAnok peakiu.

3 IlenHble pacKUUU.

4 Tlonstue o xaTamu3e. MexaHI3M KaTaIUTHIeCKOTOb JeiicTus. Katannsatopsl 1 HHTHOUTOPHI pEaKIIHid.
5 BimsiHUE KaTanu3aTopa Ha SHEPTUIO aKTHBAIIAN PEaKITUHL.

IIpenmer u 3a1aun 3neKTpOXUMHUH. Teopust paCTBOPOB NEKTPOIUTOB. HepaBHOBECHbIE
PaccMarpuBaeMble BOIIPOCHL:

1 IIpenmer u 3a1a4u AIEKTPOXUMHUH.

2.Teopust pacTBOPOB NNEKTPOIUTOB.

3 HepaBHOBECHBIE SIBJICHHUS B pPAaCTBOPAX 3JIEKTPOJIUTOB.

4 DnexTpoaHbIe PaBHOBECHUS.

5.IlonsTHE O TabBAaHUYECKOM HIIEMEHTE.

6 TuuIbl SIEKTPOIOB.

7 IlpakTHdeckoe MPUMEHEHHE HIICTKPOIIN3A.

KOJ’IJ’IOI/I)IHOS COCTOsIHHUE BCIICCTBA
PaccmarpuBaemble BOIPOCHL:

1 PasznnuHbie BUABI KOJUIOUIHBIX CHCTEM.

2 JInouiibHOCTH 1 JTHO(GOOHOCTH KOJUIOUIOB.
3 Ctpoenue 307s.

4 CBOMCTBAKOJUIOUIHBIX CUCTEM.

5 Koarymnsiust KoJIOUIHOBI 30J1€H.

6 Ilentuzauus. CTyiHU U TeJu.

7 Dnexrpodopes. Ananus.

MeTto MEUEHBIX aTOMOB U XUMUYECKOE JEHCTBUE U3ITYyUYECHHI
PaccmarpuBaemble BOIPOCHI:

1 MeTto MEUYEHHBIX aTOMOB.

2 Peakiuu U30TOIMHOT'O 0OMEHa.

3 KuHeTnka paATOAKTHBHBIX MTPOIECCOB.

4 Xumudecoe ASHCTBHE PEHTIC€HOBCKUX JIydeil U SACPHBIX U3ITyIeHHI.

[TonuMeps! U TIacTMACCHI

PaccmaTpuBaemble BOIIPOCHI:

1 [MomyyeHne NONUMEPOB.

2 BHyTpeHHee cTpoeHHe 1 (PU3UKO-XUMHUYECKHE CBOHCTBA ITOJIMMEPOB.
3 JI3IeKTprYecKie CBOMCTBA TIOIMMEPOB.

4 TImactMaccsl.

5 PacTBOpHI MOMMEPOB.

4.2. 3aHATHS CEMUHAPCKOTO TUNA.




JlabopaTopHbie pabOThI

:il HaumeHnoBanue 1ab0paTopHBIX paboT / KpaTKOe CoAepKaHHE

1 |Onpenenenue HUTPAT-HOHOB
B pesynbTaTe 1abopaTopHOi paboTHI CTYACHT HAYIHUTCS:
OrmpenensaTe HUTPAT-UOHBI B IPOOAX BOJBI.

2 |Onpenenenue cyabhar-uoHOB
B pesynprarte mabopaTopHOil pabOThI CTYJCHT HAYIHTCS:
OnpeneneHnto CyabPaT-HOHOB B TPOOAX BOIBI.

3 |OmnpeneneHue HOHOB KaIbIIHS
B pesynprarte mabopaTopHoii paboThl cTyaeHT HayanuTcs: OnpenensaTs HOHBI KaTbIus B IIPoOax BOIBI

4  |OnpeneneHre HOHOB KaJIbIUS
B pesynbraTte nabopatopHoi pabOThI CTYACHT HAYYUTCS:
Omnpe/eneHnIo HOHOB KajbLUs B IPOOax BOJIBI

5 |OnpeneneHue MOHOB CBUHIIA
B pesynpTate 1abopaTopHOil pabOTHI CTYISHT HAYYUTCSL:
OrmpeeNieHNI0 HOHOB CBHHIIA B IPOOax BOBI

6 |OmpeneneHue NPOIYKTOB MIETOYHOTO XapaKTepa Ha MOBEPXHOCTH U B BOJIE
B pesynbrate nabopatopHoi pabOThI CTYACHT HAYYUTCS:
OrnpeeneHuro NPOAYKTOB LIETOYHOT0 XapakTepa Ha OBEPXHOCTH U B BOJC

7 Onpez[eneHI/Ie IMPOAYKTOB KHCJIOTO XapaKTepa Ha IIOBEPXHOCTHU U B BOAC
B pesynbraTte 1abopaTopHOi pabOThI CTYACHT HAYUUTCS:
OrmpeeNieHAI0 NPOIYKTOB KUCIIOTO XapaKkTepa Ha OBEPXHOCTH U B BOJIE

8 OnpeneneHI/Ie IMPOAYKTOB OKHCIIUTCIIBHOI'O XapaKTEpa Ha TOBECPXHOCTHU U B BOJIC
B pesynbTaTe 1a00paTOpHO pabOTHI CTYISHT HAYYUTCSL:
OrmpeeNieHrIo NPOAYKTOB OKUCIUTEIBHOIO XapaKTepa Ha MOBEPXHOCTHU U B BOJIE
4.3. CamocrosiTenbHas paboTa 00y4aroIuXCs.

Ne

Bua camocrositensHOM paboTh
/1
1 |u3yueHue nureparypbl

IToaroroBka k HpOMe)I(YTO‘{HOfl aTTcCTalnu.

IToaroroBka k TCKYLIEMY KOHTPOJIIO.

5. Ilepedenr wu3maHWI, KOTOpPbIE PEKOMEHAYETCS UCIOIb30BaTh MIPHU

OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

i\/ri[ bubnmnorpaduueckoe onucanue Mecto noctyna
1 | [TaBnoBa, E. 1. Dxosorus TpaHcnopra : y4ueOHUK U https://urait.ru/bcode/560368
npakTiukym Juist By3oB / E. W. [1aBnosa, B. K. HoBukos. —
7-e u3., mepepad. u pon. — Mocksa : 3gaTenbcTBO
FOpaiir, 2025. — 416 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-16734-4.
2 | Okosorus : y4eOHUK U IPAKTUKYM JUIS BY30B / 1101 https://urait.ru/bcode/560577

penakuueit O. E. KongpareeBoit. — Mockaa :




NznatensctBo FOpaiit, 2025. — 283 ¢. — (Briciiee
obpazosanue). — ISBN 978-5-534-00769-5.

3 | Kasun, B. H. ®u3nueckas xumus : yaeOHUK uist By3oB / B. | https://urait.ru/bcode/565669
H. Kazun, E. M. ITnucc, A. U. PycakoB. — 2-e u3n., ucnp.
u gon. — Mocksa : M3narensctBo FOpaiit, 2025. — 182 c.
— (Bwicmiee obpazoBanue). — ISBN 978-5-534-11119-4.
4 | Pocun, U. B. Xumus : yueOHHMK U IPAKTUKYM IS BY30B / https://urait.ru/bcode/580188
. B. Pocun, JI. . Tomuna, C. H. ConoBseB. — Mockaa :
N3znarensctBo FOpaiit, 2025. — 328 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-15973-8.

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Odunuaneueiii caiit PYT (MUUAT) (https://www.miit.ru/).

Hayuno-texanueckas 6ubnuorexka PYT (MUUT(http:/library.miit.ru).

Oo6pazoBatenbHas miardopma «tOpaitt» (https://urait.ru/).

O6mme wH(pOpMAIMOHHBIC, CIPAaBOYHBIE M TIOMCKOBBIE «KOHCYIBTaHT
[Tmrocy,«I"apanT».

DIIeKTpOHHO-0MOIMoTeyHas cuctema usnarenberna (http://e.lanbook.com/).

DINeKTpoHHO-0MbanoTeuHas cucrema ibooks.ru (http://ibooks.ru/).

7. IlepedyeHb  JUUEH3MOHHOIO M  CBOOOJHO  PaclpOCTPaHSIEMOTO
MPOrpaMMHOTO OOecredeHusi, B TOM YHCJIE OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJISl OCBOCHUSI TUCHIUTLTUHBI (MOYJIs).

Microsoft Internet Explorer (vsn npyroii 6paysep).
Omneparnonnas cucrema Microsoft Windows.
Microsoft Office.

8. OmnucaHue MaTepuaIbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOU IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCHUILTMHE (MOIYJIIO).

VYyebHble aymuTOpUH JUIsl TPOBEACHUS YYCOHBIX 3aHSATHN, OCHAIEHHBIC
KOMITHIOTEPHOU TEXHUKON 1 HabOpamMu JIEMOHCTPAITMOHHOTO 000PYy10BAHMSI.

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3auer B 4 cemecTpe.

10. OnieHOUYHBIE MaTEpUATTBI.



OrneHOYHBIE MaTEePUANTBI, TPUMEHSIEMBIE TIPU TIPOBEICHUHA TPOMEKYTOTHOM
aTTecTanuu, pa3pabaThIBalOTCS B COOTBETCTBUU C JIOKAJIBHBIM HOPMATHBHBIM
aktoM PYT (MUUT).
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