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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enpro n3yueHus JUCITUTUTHHBI « XUMUS U HHKCHEPHAS SKOJIOTHSD» SBIISETCS
MOJIydeHHe OOYy4YalolUMUCS 3HAHUM, HEOOXOJIMMBIX [JIsi TIOCTPOCHHS CBOEH
PAKTUYECKON pabOThl Ha MPEANPUATUSIX >KEJIE3HOJOPOKHOIO TPAHCIOPTa U B
UHBIX cepax AesTeIBHOCTH C YYE€TOM MPUHIIUIIOB AKOJIOTHYECKO 6e301acHOCTH
XO3SIMCTBEHHOW JEATEIIbHOCTA U MUHHMMU3ALHUKU BpeAa OKPYXKAIOWIEH cpene, T.€.
«OKOJIOTHYECKH OPUEHTUPOBAHHOTO MBIIIUICHUS», KaK TPEOYIOT TOTO CTaHIAPTHI B
chepe akonormueckoro meHemkmenTa cepun ['OCT P MCO 14000, a Takxke
o01eMupoBasi IPaKTHKA.

3amaun U3y4eHHs] JUCUUIUIMHBI 3aKJIIOYAIOTCS B IMOJYYEHUU 3HAHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX, JEHCTBYIOUIUX B OKOJIOTHYECKUX CHUCTEMaxX, U
OpUHIIMIIAX paBHOBECHUS B TMpUpPOJE, (PopMax BMENIATEIbCTBA YEJIOBEKA B
MPHUPOJIHYIO CPeay, CIoco0ax YMEHBIIEHHS 00bEeMOB TAaKOTO BMEIIATEIHCTBA H
COKpAIICHHUsI €r0 HETaTHBHBIX TOCICIACTBUN; OCBOCHHHM PACUYCTHBIX METOAWK H
nprOOPOB OLIEHKH U KOHTPOJIS KaueCTBa OKPY KAIOIIEH Cpebl M BO3ICHCTBUS Ha
Hee, MO3BOJISIONINX MPOBOANUTh KaYeCTBEHHOE M KOJMYECTBEHHOE OIpEIeiiCHUE
Pa3IUYHBIX THUIIOB 3arpsi3HEHUN OKpYyKarolled cpeabl, MPOBOAUTH PaCUEThI
BO3MOXHOTO HETAaTMBHOIO BO3JIEUCTBUSI dKOJormyeckux acrnektoB Ha OC Ha
CTaAuM  IUIAHUPOBAHMS, OIEHKA I(PGEKTUBHOCTH  pabOThl  OYHCTHOIO
000pyIOBaHUS U PACUETHI IJIATHI 32 3arPS3HEHUS; BO3MOKHOCTH OPUEHTHUPOBATHCS
M WCTOJB30BaTh HA TMPAKTHKE HOPMATUBHBIE JOKYMEHTHI B  00JacTh
paIoHaIBHOTO MPUPOIOTIONB30BAHUS M OXPaHbI OKPYIKAIOIIEH Cpebl.

2. [Inanupyembie pe3ynbTaThl 00YYSHHS 1O TUCIUTIIMHE (MOYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHIIUI) B pe3ysibTaTe 00yUeHHUs M0 AUCHUILIUHE (MOAYJIIO):

OIIK-1 - CnocobeH pemiaTh MHXEHEpPHBIE 3a7aud B MPOQPECCHOHATBHON
JeSITeTLHOCTH C UCTIOIb30BAaHUEM METO/I0B €CTECTBEHHBIX HAYK, MATEMaTHYECKOTO
aHaJM3a u MOJICIIMPOBAHUS.

OOGy4eHwue 1o JUCUUIUIMHE (MOAYJII0) PEANoJaraeT, 4To Mo €ro pe3yJibTaTamMm
oOyyaroruiicst Oyier:

YMeTh:
[IpuMeHATh 3HAHUST XMUMHUYECKUX 3aKOHOB M IPOIIECCOB B COBPEMEHHOM
TEXHUKE.

3HaTh:



OcHOBHBIC 3aKOHOMECPHOCTH, I[@ﬁCTBYIOHIPIC B OKOJIOTHYCCKHUX U XUMHNYCCKUX
CHUCTCEMAX

Baagers:

PacyeTHbIMH MeTOIMKaMHM W TMPUOOpPaMU OLIEHKM M KOHTPOJS KauecTBa
OKpYy’Kalollei cpeabl W BO3JICHCTBHS Ha Hee, MO3BOJSIOIMIMMHU IPOBOAUTH
Ka4eCTBEHHOE U KOJMUYECTBEHHOE OIpEJeIeHNE Pa3InYHbIX TUIIOB 3arps3HEHUN
OKpY>Kalollel cpeibl, TPOBOAUTH PACYETHI BO3MOKHOTO HETaTUBHOTO BO3CHCTBUS
sKoJIorMYecKux acrnektoB Ha OC Ha cTaauuM IUTAHUPOBAHMS, OLICHKH
3¢ (HeKTUBHOCTH pabOThl OYUCTHOTO OOOPYZOBAaHHMA M pacueThl IUIaThl 3a
3arpsi3HEHUS; BO3MOXKHOCTBIO OPHUEHTHUPOBATHCA U MCIONB30BaTh Ha MPAKTHKE
HOPMAaTUBHBIE JOKYMEHTHl B OOJACTH PALMOHAIBHOTO TMPUPOAOIOJIB30BAHUSA H
OXpPaHbI OKPY>KaOILEH CPEIbl.

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO0mast TPyJOEMKOCTh JUCHUUILTUHBI (Momynsi) cocTaBisier 2 3.e. (72
aKaJIeMUYECKHUX yaca(oB).

3.2. O06bem pguctuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K pean3alii 00pa30BaTEIbHONU MPOrpaMMbl HAa UHBIX YCIIOBHUSAX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacoB

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne2

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 32 32
B tom uucne:

3aHATHS JEKIIMOHHOTO THIIA 16 16
3aHATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O6veM aucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOydJaroruxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
Mearorn4ecKuMu paboTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNpbHOM MporpaMmMbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXYTOUHOM arrecTanuu coctapisieT 40 akageMuueckux vaca (OB).

3.4. Ilpu 0oOy4eHnu 1Mo MHANBHUIYATEHOMY Y4eOHOMY IJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM 00Yy4Ye€HHH, 00BEeM TUCHMILUIMHBI (MOYJIsI) MOXKET ObITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B hopme
KOHTaKTHOU pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU | (WJTHN)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOﬁ IMporpaMmMhbl Ha MHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMe)KYTOQHOI\/'I aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO TUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |BBenenue B XUMHIO

PaccmarpuBaembie BOIIPOCHL:

- [IpuBoasTCs cCBeeHUs 00 YIHEPTETHUKE M KHHCTUKE XUMUYECKUAX PEAKIIUH, - O CTPOCHHUU aTOMOB,
- XUMHUYECKOU CBS3H,

- IEPHOANICCKOM 3aKOHE

- [leproanaeckoii cucreMe 3JIEMEHTOB

2 |DHepreTuka XMMHYECKHX MPOLIECCOB
PaccmarprBaeMbie BOTIPOCHI:

1. TepMOXUMHUYECKHE 3aKOHBI.

2. DHTanpnuu 00pa30BaHus XUMUICCKUX COCTUHCHUI.
3. TepMOXHUMHUYECKHE PACUETHI.

4. DHTpOonUSL.

5. Oueprus ['n60Oca.

6. HaHpaBJ’IeHHOCTB XUMHUYECCKUX MIPOLCCCOB. OHCHKa nomapHoﬁ OINaCHOCTH BCUICCTB 10 SHCPTHUU I'u66ca.

3 Knnernka XuMHYeCcKHUX peaKuHﬁ. XHUMHYECKOE paBHOBECHUC
PaccmarpuBaembie BOIPOCHL:

- KuneTtnka XuMMHU9ecKoi peakiyu;

- CKOPOCTb XUMHUYECKOHN peaKLUU

- TapaMeTphI BIUSIONINE Ha CKOPOCTh XUMHIECKOH peakunu

- IOHATHE "XUMHUYECKOE paBHOBecUE"

4 |PacTBOpBI. DneKTponuThl. KOIONIHBIE CUCTEMBI.
PaCCManI/IBaeMBIe BOIPOCHI:

- PacTBOpHI

- PacTBOpBI 251€€TPOIUTOB

- Komonaeie cucremsl

5 |DNeKTpOXMMHYECKHE MPOIECCHI

PaCCMa’IpI/IBaGMLIC BOIPOCHI:

- IIPOLUECCChI MPEBpALICHUSA PA3JIMYHBIX BUAOB SHCPIUU APYT B Apyra;
- TAJIbBAHUYECKUEC IJIEMEHTBI U UX XAPAKTCPUCTUKU

6 |DmeMeHTHI OpraHMYECKOW XUMHUH. TOTITHBO U IMTOJIMMEDPHI.
PaCCManI/IBaeMBIe BIIOPOCHI:
- TOIIUBO

- TIOJIMMEPBI




TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

DJeMEHTBI aHATUTHYECKOH XUMHH
PaccmarpuBaembie BIOPOCHL:
- AaHAJIMTUYCCKasA XUMUA, KaK OTI[eJ'ILHbIﬁ pa3aei XuMuu

CHGI_[I/IaJ'II)HBIC BOIIPOCHI XUMHH

PaccmarpuBaembie BIOPOCHL:

- Bonmpocs! kacaromuecs HEITOCPEACTBEHHO HAMPABICHHA HOATOTOBKH CIIENNAILHOCTH, CBA3aHHOM C
XMUMHYECKIMH MTPOIIECCAMU

4.2. 3aHATUS CEMHUHAPCKOTO THIIA.

JlaGopatopHbie pabOThI

n/o

HaunmenoBanue mabopatopHbBIX paboT / KpaTKoe coJiep:KaHue

Bsenenue B xumuio

B pesynbrate nabopatopHoii paboThl, CTYACHT OyeT BIaJEeTh:

- CHOCO63MI/I BBIpAXXCHNA KOHUCHTPAIUU paCTBOPOB IJIA OMPEACIICHUA Pa3JIMIHBIX KOHHeHTpaL{I/Iﬁ BCIIECT
HCIIOJIb3YEMBIX Ha /I TPaHCIIOPTE

- OnpeneneHneM KOHIIEHTPAIMH COJITHON KUCIOTHI TUTPOBAHUEM.

- XUMUYECKUN SKBUBAJICHT.

- 3aKOH YKBUBAJICHTOB.

3H€pFeTI/IKa XUMHYCCKUX MMPOLCCCOB
B pesynbrarte nabopaTopHoii paboThl, CTYJEHT OYAET BIaICTh:
- OnpeneneHne BpEMEHHOH KECTKOCTH BOZBI.

Kunernka XuMH4IeCKHIX peaKuHﬁ. XHUMHYECKOe PpaBHOBCCHUC
B pesynbrare mabopaTopHOil pabOThI, CTYEHT OyAeT BIaIETh:
CKOPOCTh XMMHUYECKHX peakiuid. XUMHUYECKOe PaBHOBECHE.

PactBops1. Dnexrponutel. Koo aHbie CHCTEMBI.

B pesynbrate n1abopaTopHoii paboThl, CTYJIEHT OYAET BIaJIeTh:

T'uaponus coneit.

Onpenencare BenmuarHBI pH 1 cBO¥icTBa Oy(epHBIX cMecei. DNeKTpoIuTHIecKas aucconnanus. MonHeie
MPOLIECCHI.

QHGKTpOXI/IMI/I‘leCKI/IC IMPpONICCChI

B pesynbrare mabopaTopHOil pabOThI, CTYEHT OyAeT BIaETh:

- OKHCIIUTETbHO-BOCCTAHOBHUTEIBHBIC MIPOIIECCHI.

- HanpaBneHI/Ie MPOTCKaHUA OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX peaKL[I/Iﬁ.

DIeMEHTEI OpFaHH‘IeCKOﬁ xuMuH. TonanBo 1 IMOJIMMEPHEI.
B pesynbrarte nabopaTopHoi paboThl, CTyJEHT OYIET BIa/eTh:
- DIEeKTPOXUMHUECKHUE MPoILecChl. ['anbBaHNYECKHE TIEMEHTHI.

DJIEMEHTEI aHAIUTUYECKOH XUMHUH, BUIBI KOPPO3HUU
B pesynbrare mabopaTopHOil pabOThI, CTYIEHT OyAeT BIaIETh:
- Koppo3zus meramnon

Crioco0b! 3aIUTHl OT KOPPO3UHU
B pesynbrate n1abopaTopHoii paboThl, CTYJEHT OYAET BIaJeTh:
- MerostaMu 3alUThl OT KOPPO3UHU

4.3. CamocrosiTenbHas padboTa 00yJarommxcsl.




Bun camocrosiTensHO#M paboThI

1 |M3yueHue AONOJIHUTENBHOMN JIUTEPATYPbI

2 | IlogroroBka K MPOMEKYTOYHON aTTECTAIUU.

3 | [loaroroBka K TeKyuiemMy KOHTPOJIIO.

5. IlepeueHp wW3AaHUI, KOTOpPBIE PEKOMEHIYETCS HCIOIb30BaTh IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Ne
i bubnunorpadudeckoe onucanue Mecto nocryna
1 | IlaBnoga, E. M. Dxonorus Tpancnopra : y4eOHUK U https://urait.ru/bcode/560368

npaktukyM 1uist By30B / E. U. TaBnosa, B. K. HoBukoB. —
7-e u3n., nepepad. u gorn. — Mocksa : U3gaTenbcTBo
FOpaiit, 2025. — 416 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-16734-4.

2 | Okosorus : y4eOHUK U IPAKTUKYM AJISl By30B / 101 https://urait.ru/bcode/560577

penakuueit O. E. KonaparbeBoil. — Mockaa :
NznatensctBo FOpaiit, 2025. — 283 ¢. — (Briciiee
obpazosanue). — ISBN 978-5-534-00769-5.

3 | Pocun, U. B. Xumust : y4eOHUK U IPAKTHKYM IJIS BY30B / https://urait.ru/bcode/580188
. B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — Mockaa :
UznatenbctBo FOpaiit, 2025. — 328 ¢. — (Boiciiee
oOpazoBanue). — ISBN 978-5-534-15973-8.

4 | Kapuayx, H. H. Oxpana tpyna : yaeOuuk mms By3os / H. H. | https://urait.ru/bcode/559672
Kapnayx. — 2-e u3j., mepepad. u momn. — MockBa :
WznatensctBo FOpaiit, 2025. — 343 ¢. — (Boiciiee
obpaszosanue). — ISBN 978-5-534-15940-0.

6. IlepedueHb COBpPEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JMaHHBIX W
WH(POPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS IPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Odurmaneuseiit caiit PYT (MUUT) (https://www.miit.ru/).

Hayuno-texauueckas oudmuoreka PYT (MUUT) (http:/library.miit.ru).

O6pazoBarenbHas miatdopma «tOpaiit» (https://urait.ru/).

OOmue WHPOPMAIIMOHHBIC, CIPABOYHBIE W  TOWCKOBBIE  CHCTEMBI

«KoHCynmbTaHnT ITmroc» (https://consultantplus.helpline.ru/),
«T"apan»(https://garant-pr.ru/).
DIIEeKTPOHHO-0MOIMOTeUHAS crucTema W3aTeIbCTBA «JIaHnby»

(http://e.lanbook.com/).



7. IlepedyeHb  JHIIEH3MOHHOTO W  CBOOOJHO  PacHpPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECredeHus, B TOM YHCJIE OTEYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

1. Microsoft Internet Explorer (vu apyroii Opaysep);

2. OnepanmonHnas cuctema Microsoft Windows;

3. Microsoft Office;

4. Tlpu mpoBeNCHUH 3aHATUN C TMPUMEHEHHEM 3JIEKTPOHHOTO OOyYCHHS W
JTUCTAHITMOHHBIX 00Pa30BATEIIBHBIX TEXHOJIOTHUN, MOTYT IPUMEHSITHCS CIICAYIOIIHE
cpenctBa kommynukaruii: YMMOC PYT(MUUNT), Microsoft Teams

8. OmmcaHue MaTepuaJbHO-TEXHUYECKOM ©0a3bl, HEOOXOIUMOMU IS
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIHUILTHHE (MOJIYJIIO).

VY4eOHblE ayIUTOpUM ISl MPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAILECHHBIE
KOMITBIOTEPHOU TEXHUKON U HAOOpaMu JAEMOHCTPAMOHHOTO 000pYA0BaHUS

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3ayer BO 2 ceMmecTpe.

10. OneHoYHBIC MaTEpHUAJIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON
aTTecTalu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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