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Pabouas nporpamma AUCLUILIMHBL

Xumus

pa3paborana B cootBercTBUM ¢ PI'OC:

DenepanbHBIN rOCYIapCTBEHHBIH 00pa30BaTENbHBIN CTAHIAPT BBICILETO 00pa30BaHus - OaKaIaBpuar IO HATPABJICHUIO OATOTOBKH
20.03.01 Texnochepnas 6e3omacHOCTh (Tpuka3z MunoopHayku Poccun ot 25.05.2020 1. Ne 680)

COCTaBJICHA HA OCHOBAHHH yqe6Horo IJiaHa:

20.03.01 TexHochepHas 6e30macHOCT
Hamnpagsnennocts (npoduip): OxpaHa Tpya ¥ MPOMBIIUICHHAs 0€30MacHOCTh

YTBEP)KJCHHOTO y4eOHO-METOIMYECKUM coBeTOM By3a oT 11.06.2025 mporokon Ne 5.

Pabouvas mporpamma ogodpeHa Ha 3aceaHuH Kadenps

Xumuu

3aB. kadenpoii kana. 6uoin. Hayk Cytopmun O.C.



1. HEJIX OCBOEHUA TUCIHUITINHBI

1.1

Llenpio JaHHOTO Kypca SBIsAeTCs (OPMHUPOBAHUE IPEICTABICHNH O MECTe XUMUH B COBPEMEHHO HayYHOI KapTHHE MHUpa;
[IOHMMaHHE POJIU XUMUH B OPMHUPOBAHUH KPYyTro30pa U (yHKIHMOHAIBHONW IPaMOTHOCTH 4€I0BEKA;0BIaICHUE
OCHOBOHOJIAral0IUMU XUMUYECKUMU MOHITUSIMHU, TEOPUSIMU, 3aKOHAMU 1 3aKOHOMEPHOCTSIMHU; YBEPEHHOE 110JIb30BaHUE
XMMHYECKOH TEPMUHOJIOTHEH U CHMBOJIMKOI;0CBOCHIE OCHOBHBIX METOI0B HAYYHOTO IIO3HAHUS, HCIIOIB3YEMbIX B XMMHUH:

H3.6J'IIOZ[CHI/I€, OIMMCaHUEC, UBMEPECHUEC, SIKCIICPUMEHT.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: 51.0.01

2.1

TpebdoBanus K NpeIBaApUTEIbHOIl MOATOTOBKE 00y4YaloIerocs:

2.1.1

KypcC MIKOJIBHOM TUCIUTIIUHBL: XUMHUS

2.2

I[I/ICIIHH.]'II/IHBI U MPAKTUKH, 1JISI KOTOPbIX OCBOCHUE I[aHHOﬁ JUCHHUIINHBI (MO}IyJ’[fl) HEOGXOHHMO Kak
npeaumecTrByriiee:

2.2.1

MaTepPIaJ'IOBeZ[eHI/Ie U TCXHOJIOT'US MaT€pUaioB

222

be3onacHoCTh KHU3HEICATEILHOCTH

223

Dkosorus TexHochepbl

3. KOMIIETEHIIMHX OBYYAIOIIETOCsA, ®OPMHUPYEMBIE B PE3YJBbTATE OCBOEHHA JUCIUIIJINHBI

(MOJY.JIST)

YK-1.1: Anau3upyer 3aj1a4y, Bble/ss ee 0a30Bble COCTaBIAIOIINE

YK-1.2: OnpeneisieT 1 paH:KUpPYeT HH(POPMAINIO, TPEOYEMYIO /LISl pellleHUs MOCTABJIEHHOM 3a1a4u

YK-1.3: Ocyll.leCTBJIf[eT MOMUCK m{q)opMamm JIS peIIeHUs MOCTABJIEHHOM 3a1a4M 110 Pa3/IMYHbIM THIIAM 3aIIPpOCOB

B pe3yabTaTe 0OCBOCHUS TUCHHUIIIMHBI oﬁy'laloumﬁcsn AO0JIZKEH

3.1|3unaTb:
3.1.1|TpeboBaHus TEXHUKH OE30MACHOCTH TIPH paboTe B XUMHUIECKOIt T1aboparopu u
3.1.2|pyHnamMeHTaIbHBIE XUMUYECKHE 3aKOHBI U TMIOHSTHUS, CTPOCHUE aTOMOB XMMUYECKUX SJIEMEHTOB U MOJIEKYJI XUMHYECKHX
COC}IHHCHI/II\/’I, OCHOBHBIC TUITBI XUMUYECCKHUX CUCTEM, ITPOLICCCHI B HUX MPOTCKAIOIINC
3.1.3|ABrKyIIMe CHIIbl XUMUYECKUX Peakuid U (hakTOpbl, BIUSIONINE Ha HAIPaBJICHUE U CKOPOCTb peaKuuii
3.1.4|OCHOBBI XUMHH HJIEMEHTOB
3.2|Ymern:
3.2.1|BBIIONHATE XUMHUECKUN IKCTIEPUMEHT KaK MHAWBUIYaIbHO, TaK U B TPYIIIE
3.2.2| nenaTh BBIBOABI O CBA3M XUMUYECKUX U MEKTPUUECKUX CBOMCTB BELECTB C UX CTPOCHUEM
3.2.3|onpenenars HallpaBIeHUE MPOTEKAHNS XUMHUECKHX PEaKUi B Pa3IMIHbIX YCIOBHIX
3.2.4|pemaTh 3a7a4l XMMAYECKOM HAPABIICHHOCTH, BBIICIISISI €€ 6a30BBIC COCTABJISAIOIINE
4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAY JISA)
Kon HaunmenoBanue pasaenos u tem /Buj | Cemectp / | Yacos | Kommeren- | JIutepatypa IIpumevyanne
| 3aHATHA 3anaTns/ Kvbpce 105011
Pazgen 1. OcHOBHBIE NOHATHS U
3aKOHBI XUMHH
1.1 Xumus kak Hayka. IIpenmer u 3agaun 1 2 YK-1.3 JI1.1J11.2
xumuH. OCHOBHBIC 3aKOHBI M TOHSITHS JI1.3 J11.4J12.1
xumun. Kiaccsl Heopranmaeckux J12.2
BEIIECTB. XMMHUECKHE CBOMCTBA, 213253
crocoObl nosryueHus. /JIex/




1.2 JlaGoparopnast pabora Nel «Knaccer VK-1.3 JI.1J11.2
HEOPraHWYECKUX COCTUHEHUI». /J1ab/ JI1.3 J11.4J12.1
JI2.2J13.1
013233
1.3 OCHOBHBIE TTOHATHS ¥ 3aKOHBI XuMuH /T1p/ VK-1.2 VK- JI1.1JI1.2
1.3 JI1.3 J11.4J12.1
J12.2
213233
Paznen 2. Ctpoenne aToma U XMUMHYecKast
CBAI3b

2.1 CrpoeHue aToMa U NePUOANYECKHH YK-12 VK-| JIL.1JI1.2

3akoH /TIp/ 1.3 JI1.3 J11.4J12.1
J12.2
213233

2.2 Crpoenue atoma. Ilepuoaudeckuil 3aKoH u YK-1.3 J1.1J11.2
nepuoamdeckas cucrema J[.M1.Menneneesa. JI1.3 J11.4J12.1
CTpyKTypa NepUOIMYECKON TaOIHIIBL. J12.2
OO1111ie 3aKOHOMEPHOCTH U3MCHEHUS 213253
CBOICTB aTOMOB (pa3Mep, YHEPTHs
MOHU3AIMH, SHEPTHS CPOJICTBA K DIIEKTPOHY,

AJIEKTPOOTPHUIATENBHOCTh) B IEPHOAAX U
rpymnmnax. DIeMEHTBI-METAJIIBI ¥ 3JIEMEHTHI -
HeMeTabl. /JIex/

23 Xumuueckas CBs3b U CTPOCHUE MOJIEKYIT YK-12 VK-| JIL.1JI1.2

Mp/ 1.3 JI1.3 J11.4712.1
J12.2
213233

2.4 XumMugeckas CBSI3b U CTPOCHHE MOJIEKYJI. VK-1.3 JIL.1JI1.2
OCHOBHBIE THITBI H XapaKTEPHUCTUKH JI1.3 J11.4J12.1
XUMHUYECKUX cBsizell. OCHOBHBIE ITOJIOKEHUS 22
METO/Ia MOJIEKYJISIPHBIX OpOUTaIel i TEOpUH 213253
BaJICHTHBIX CBs3ei. /JIex/

2.5 CrtpoeHune aToMa ¥ IePHOANIECKUN 3aKOH VK-1.3 JIL.1JI1.2
/Cp/ JI1.3 J11.4J12.1

2.2
213233
Paznen 3. JHepreTnka U KHHETHKA
XMMHYECKHX MPOLECCOB

3.1 JlabopatopHast padota Ne 2 «Onpenernenue YK-1.3 JI1.1J11.2
SHTAIBIINN 00pa30BaHUs UHAUBHIYaTbHOTO JI1.3 J11.4J12.1
BEIIECTBA» JI2.2713.1
/J1ab/ 0193233

3.2 DHepreTuka XUMHYECKHX ITPOLIECCOB. YK-1.3 JI1.1J11.2
BHyTpeHH:s oHEprys U SHTAIbIHUS. JI1.3 J11.4J12.1
Tepmoxumus. TepMOXMMHUYECKHE 3aKOHBI U J12.2
YpaBHCHHS. DHTAJBITUS 00pa30BaHUs 213233
XUMHUYECKUX coequHeHni. CTannapTHoe
cocrosiame. /JIex/

33 DHTPOMUS U €€ N3MEHEHHUE NMPH XUMUIECKUX VK-1.3 JI1.1J11.2
nporeccax. Dueprus [ m606ca, kak nzodapHo- JI1.3 J11.4J12.1
M30TepPMUYECKUI MMOTSHIINAN, U €€ J12.2
M3MEHEHHUE PU XUMUYIECKIX IPO-IIeccax. 213253

YcnoBust caMONIPOU3BOIBHOTO TIPOTEKAHHS
XUMHUYECKUX peakuuii. /JIex/




34 DHepreTuka XUMHUYECKHX nporeccos /TIp/ 2 VK-1.2 VK- | JI1.1JI1.2
1.3 JI1.3 J11.4712.1
2.2
2192233

3.5 OO6paruMas XUMHYECKast peaKiusl. 2 YK-1.3 JI1.1JI1.2
CocCTosIHHE XUMHYECKOTO PaBHOBECHS, TEP - JI1.3 J11.4J12.1
MOJIVHAMHYECKUN U KUHETHYCCKHI J12.2
KpUTEPUHU yCTaHOBIIEHUS paBHOBecHs. Cme- 213253
LICHUE XMMHUYECKOTO PABHOBECHSI.

IMpunnun Jle larense /Jlex/

3.6 JlaGopatophas pabotel Ne 3 "Xumuueckoe 2 VK-1.3 JI.1 J11.2

paBHoBecue" /J1ab/ JI1.3 J11.4J12.1
J12.2J13.1
2193233

3.7 DeMeHTHl XUMUYECKOW KHHETHKH. 2 VK-1.3 JIT.1JI1.2
CKopOCTh TOMOTEHHOU U TeTEPOTEHHOM XU - JI1.3 J11.4J12.1
Mudeckor peakiur. OCHOBHOMH MOCTyaT J12.2
XMUMHUYECKOH KnHeTuku. KuHernueckoe 3139233
ypaBHeHHE peakiyu. TemneparypHas
3aBHCUMOCTb CKOPOCTH XHMUYECKOH pe-
aKUUHU. DHEprus akTUBALUK U
SHEPreTHUECKUI MPOQUITb peakuum.

VYpaBuenue Appenuyca. Karanus /Jlex/

3.8 JlaGopatopnas pabora Ne 4 «Onpenenenue 2 VK-1.3 JI.1JI1.2
CKOPOCTH XUMHUYECKOH peakinmy, JI1.3 JI1.4J12.1
"Xumuueckoe paHoBecue" /J1a6/ JI2.2713.1

01039233

3.9 Xumnueckast knHeTHKa. CoCTOsTHHE 2 YK-1.3 JIT.1 JI1.2
XUMHYECKOTO paBHO-BeCHs, puHIUT Jle- JI1.3 J11.4J12.1
Marense /TIp/ J12.2

013233
3.10 DHepreTuka XuMHUYECKHX rpoueccoB /Cp/ 15 VYK-1.1 VK- | JI1.1JI1.2
1.2 VK-1.3 [J11.3 J11.4J12.1
.2
213233
Paznen 4. PacTBopsl

4.1 JlabopatopHsbie paboThl Ne 5 4 YK-1.3 JI.1 J11.2

«PactBops1» /J1ab/ JI1.3 J11.4J12.1
J12.2J13.1
2193233

4.2 CriocoObl BBIpa)KeHHs KOHIICHTPAIHA 2 VK-1.2 VK-| JI1.1J11.2
pactBopoB. KoyuurarusHele cBoiicTBa 1.3 JI1.3 J11.4J12.1
pactBopos. /TIp/ 2.2

213233

4.3 PactBopuMocTh. CriocoObl BEIpaKeHHS 4 VK-1.3 JI1.1 J11.2
KOHIIEHTpaIuu pactBopoB. Kommurarus- JI1.3 J11.4J12.1
HBIE CBOMCTBA pacTBOPOB. PacTBOpHI J12.2
JIEKTPOJIUTOB U HEAIIEKTPOJIUTOB. BoaHbIe 013233
pacTBOPEI ANEKTPOIUTOB. OCOOEHHOCTH
BOJIbI KaK pacTBoputens. /Jlex/

4.4 Bonopoausriit mokazatens cpeasr (pH). 2 YK-1.3 JIT.1 JI1.2
Mertozb! onpeaeneHys BeauuuHsl pH. JI1.3 J11.4712.1
DJIEKTPOIUTHYECKAS JUCCOLHAIMS B J12.2
BOJIHBIX pacTBopax. KoHcTaHTa U cTeneHb 013233

JICCOLMAIMH CITa00T0 AJICKTPOJIUTA.
Bydepnbie pactBopsl. /Jlek/




4.5 CriocoObl BhIpaXKECHHsI KOHIICHTPAIHN 14 [ VYK-1.1 VK-| JI1.1J11.2
pactBopos /Cp/ 1.2 YK-1.3 [JI1.3 JI1.4J12.1
2.2
3192 33
Paznen 5. OcHOBBI 3/1€KTPOXUMHH

5.1 JlaGoparophast pabora Ne 6 «OKUCITUTEIBHO- 2 YK-1.3 JI.1J11.2

BOCCTaHOBUTEJbHbIC peakuun» /J1ab/ JI1.3 JI1.4J12.1
J12.2J13.1
313233

5.2 OKHUCINTENBHO-BOCCTAHOBUTEIbHbIE 3 VYK-1.3 JI1.1J11.2
peakruu. OKHCIUTETN U BOCCTAHOBUTEIH, JI1.3 J11.4J12.1
pEaKIuy ¢ X y9acTueM. DIIEKTPOTHBIN J12.2
HOTEHIMAJ, €T0 U3MEPEHUE. Y PaBHEHUE 3013233
Hepncra. DnekTpoaBrxkyias cuia
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOM PEAKIIUH.

/J1ex/

53 Merammel, TOTYTIPOBOAHUKH U JUIIEKTPHUKH. 3 VK-1.3 JIT.1 JI1.2
Xumuueckast CBs3b U CBOMCTBA JI1.3 JI1.4J12.1
HoNynpoBoAHUKOB. [Tonyuenue u Gpusuko- J12.2
XUMHUYECKHE CIIOCOOBI 00pabOTKU 219253
HOJTyIPOBOAHUKOB. /JIeK/

54 OKHUCINTENbHO-BOCCTAHOBUTEIBHbIE 4 VK-1.2 VK-| JI1.1J11.2
peakiuuu. DIeKTPOXUMUYECKUE POLIECCHI. 1.3 JI1.3 J11.4J12.1
Mp/ J12.2

313233

5.5 XUMHU4YeCcKrue HCTOUHUKH TOKA. DIEKTPOIIH3. 2 VK-1.3 JIT.1JI1.2
OKHUCIUTENHHO- BOCCTAHOBUTEIIHHbIE JI1.3 JI1.4J12.1
CBONCTBA BellecTB. BaxxHeillne okucIuTenu J12.2
Y BOCCTAaHO- BUTEJIN M UX MECTO B 31322 53
Ilepronuueckoii cucTeMe JIEMEHTOB.

TToxxapoonacHsle CBOWCTBA OKUCIUTENEH U
BoccraHoBuTenen. /Jlex/
5.6 JlaGopatopnast pabora Ne 7 2 YK-1.3 JI.1J11.2
"DnexTpoxuMudeckue npoueccol" /J1ab/ JI1.3 JI1.4J12.1
J12.2J13.1
3132 53
5.7 DnekTpoxuMuieckue npoueccel /Cp/ 14 | VK-1.1 YK-| JI1.1J11.2
1.2 YK-1.3 [JI1.3 JI1.4J12.1
J12.2
313233
5.8 UTOTOBasi KOHTpOJbHas padoTa /KoHtp.pabd./ 4 JI.1J11.2
JI1.4J712.2
5.9 Ok3amMeH /JK3aMeH/ 27 JI1.1J11.2
J11.4J712.2

5. OOEHOYHBIE CPEJCTBA

5.1. OueHo4yHble MATEPHUAJIBI IJISI TEKYIIET0 KOHTPOJISI H MPOMEKYTOUHOH aTTeCTAIUH

Hpe,I[CTaBIIeHI)I OTACIIBHBIM JOKYMECHTOM

5.2. OueHovHbIe MaTepuaJibl 151 THATHOCTUYECKOI'0 TECTUPOBAHUSA

HpeﬂCTaBJ'IeHLI OTACIIbHBIM JOKYMEHTOM

6. YYUEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIs)

6.1. Pexomenayemas JiuTepatypa

6.1.1. OcHoBHas JauTEpaTYpa




ABTOpI)I, COCTaBUTCIIN 3ariaBue I/ISZIaTEHLCTBO, rog Komma-Bo

JI1.1 |T'munka H. JI., TToriko |O6mast xumust B 2 T. Tom 1: YueOHuK 11 BY30B Mocksa: FOpaiir, 1
B. A., badkos A. B. 2022, DneKTpOHHbBII
pecypc
JI1.2 |TI'munka H. JI., TToniko |O6mast xumus B 2 T. Tom 2: YueOHUK 11 BY30B Mocksa: FOpaiir, 1
B. A., babkos A. B. 2022, DneKTpOHHBIH
pecypc
JI1.3  |IIpecc U. A. OCHOBBI 0011IEH XUMUHU Cankt-IletepOypr: 1
Jlans, 2021,
ONeKTpOHHBIH
pecypc
JI1.4 |TonnyOnsix JLII. Oom1as xumusi: YueOHoe mocodue Mocksa: OO0 1
"Hayuno-
M3IaTeNbCKUH LEHTP
UH®PA-M", 2024,
ONEeKTPOHHBII
pecypc
6.1.2. [lonoTHUTeIbLHAS JUTEPATypa
ABTOPBI, COCTaBUTETHN 3arnaBue UsnparenscTBo, rox | Komnua-Bo
JI2.1 |Axwmeros H. C. OO01mast u HeopraHuuecKast XUMUs: yueOHUK Canxr-ITerepOypr: 1
Jlansb, 2020,
DNEeKTPOHHBIN
pecypc
JI2.2  |CyBopoB A. B., OOu1as U HeopraHuueckasi XuMusi. Bonpock! u 3a1a4u: Mockga: FOpaiir, 1
Huxonbckuii A. b. VYuebHoe nocobue is By30B 2022, DneKTpoHHBbII
pecypce
6.1.3. MeToagu4ieckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue WzparensctBo, ron | Komnu-Bo
JI3.1 |Kpaitauk B. B., Xumus: yueOHO-METOINIECKOe mocoOue /it HexuMuueckux  |CypryT: 1
Kypasnesa JI. A. CIIeIUaIbHOCTEN M3parensckuit
nentp Cypl'Y, 2022,
DNeKTPOHHBIN
pecypc
6.2. [lepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH "UHTepHeT"
31 |[lopran pyHAaMeHTaIBHOIO XUMUUECKOro oopasosanus Poccun http:// www.chem.msu.ru/
D2  [Xumus Bo Bcex nposBieHUsAX http://www.chemport.ru/
D3  |M3maHus mo ecTeCTBEHHBIM U TEXHUYECKUM Haykam http://www.ebiblioteka.ru/
6.3.1 Ilepeyenb MporpaMMHOro odecrnevyeHust
6.3.1.1|ITakeT npuxnaaxbx nporpamMm Microsoft Office
6.3.1.2|Oneparmonnas cucrema Windows
6.3.2 IlepeueHb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1|udopmanronHo-npaBoBoii noptan ['apant.py http://www.garant.ru
6.3.2.2|CnpaBouno-nipaBoBas cucrema Koucynerant [Tmtoc http://www.consultant.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILIUHBI (MOAYJIS)
7.1|y4yebHas aytuTopus Ul IPOBEACHUS 3aHATHI JIEKLIMOHHOTO TUIIA, 3aHATUH CEMUHAPCKOI0 THIA,1a00paTOPHBIX 3aHATHH,

TPYIIOBBIX M HHAMBUAYTbHBIX KOHCYJIBTALMHA, TEKYIIET0 KOHTPOJIS X IPOMEXKYTOUHOM aTTECTAIINY OCHAIEHA: KOMILIEKT
CeMaNTM3UPOBAHHOM yueOHOW MeOenn, MapKkepHas (MeoBasi) JOCKa, KOMILICKT MEPEHOCHOTO MYJIbTUMEAUHHOTO
000pynoBaHUS - (KOMITBIOTEP, IIPOEKTOP, MPOEKIIHOHHBIN 9KpaH, KOMIBIOTEPHI ¢ BO3MOXKHOCTBIO BBIX0/1a B IHTEpHET U
JOCTYTIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-0pa30BaTENILHYIO CPEY), TEXHUYECKUMH CPEICTBAMU O0YUCHHS
(BBITSDKHBIMH IIKa(haMu ¢ MPUHYUTEIbHON BEHTHIISIUEH, MOBOIKON 3JIEKTPOOCBEIICHHS, YICKTPOTUTAHUS, BOJBI U
KaHaJIM3aliH1, Ja00paTOPHBIMHU IIKa(aMu IJIsl XpaHEHUsT pEaKTHBOB, TIOCYbI, CPEJCTBAMH ITOKAPOTYILICHHUS U TIEPBOH
MIOMOIIIH, JICKTPOHHBIMH BECAMH, IIUTKAMH JIEKTPUUSCKUMHU C 3aKPBITOH CIIUPAITBIO, (OTOIIEKTPOKOIOpHMeTpaMu, pH-
METpaMH U HOHOMEpPaMHU, MAaTHUTHBIMU MeIlIalTkaMu, HabOpOM JTa00paTOPHOI TTOCY 1k, HAOOPOM HATIISAHBIX OCOOUIT MO
paszenaM U3y4aeMoi AUCIUIUTHHEL, HAOOPOM XMMHUYECKUX PEAaKTHBOB B COOTBETCTBHH C JIAOOPATOPHBIM MPAKTUKYMOM).




VII: b200301-OTullb-24-1.plx



