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1 ]_le.l'llfl H 3aJa4Y1 0CBOCHUA NUCHHUITJIMHbI

Henb ocBOGHMSI ITUCHUIUIMHBL: (OpMHpOBaHME 3HAHMM W YMEHUH B O00JIAaCTH TNPUMEHEHUS

(GyHIaMEHTAIbHBIX 3aKOHOB XUMHUH U 3aKOHOMEPHOCTEH XUMUYECKUX MPOIECCOB U SIBJICHHA.

33)13‘11/[ OCBOCHUS JUCHUIIIIHUHBI:
- IOBHAKOMUTH C COBPEMCHHBIMH HAYUYHBIMU NPCACTABICHUAMU 00 OCHOBHBIX ITOJIOKEHHUAX U 3aKOHAX

XUMHU;

- U3YYUTHh 3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHYCCKUX peaKHI/Iﬁ N CYIIHOCTb XUMHNYCCKUX ITPOLCCCOB;
- U3YYUTHh OCHOBHBIC MCTOABI PCIICHUSA XUMHUYCCKUX 3a1a4;

- HAYYUTH BBIIIOJIHATH XUMHAYECKHM OKCIICPUMCHT.

2 MecTo THCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHON MPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30Boit yactu 010ka [l « AuCIUITuHbL (MOTYITN )»

[IpepexkBu3NTHl JUCHUILUIMHEL: Omcymcmesyrom

HOCTpeKBI/ISI/ITBI JUCHUITIIUHBI:

b1.J[.b.4 bezonachocmev orcuzneoeamenvrocmu, b1.J[5.15

Onexmpomexuuueckoe u KOHCMpPYKyuorHoe mamepuanosederue, b1.J[.5.19 Dnekmpuueckue u 21ekmporHbvle
annapamvl, b51./].B.14 Texnuka 6vicokux Hanpsaxcenuu

3 TpeOoBaHus K pe3yabTaTamM 00y4eHHs 110 JUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOLIUX PE3YIHTATOB O0yUEHUS

Kon n HaumeHoBaHue

Kon n HanmMeHoBaHMe HHIMKATOPA

[Tnanupyemble pe3ynbTaThl 00yUeHUs 0

bopMUpyeMbIX JUCLUILINHE, XapaKTEPU3YIOIIME ITaIIbI
o JOCTUKECHUA KOMIICTCHIIUN o
KOMIETSHIUH dbopMupOBaHUs KOMIETEHIIHHA
OIIK-3 Cnocoben OIIK-3-B-7 JleMoHcTpUpyeT 3HaTh:
MNPUMCHATH IIOHUMAHHNEC XUMHNYCCKUX -OCHOBHBIC ITIOHATUA U

COOTBETCTBYIOIINI (HU3UKO-
MaTeMaTHYECKUH amnmnapar,
METO/Ibl aHaJIN3a U
MO/JICIIUPOBAHUS,
TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO
MCCIIEIOBAHMSI TIPH
pelieHnn
npodeccroHaNbHBIX 331a9

MIPOIIECCOB

CTEXHOMETPUYECKUE 3aKOHBI XUMHUH;
- TEOPETUUYECKHUE MTPEACTABICHUS
CTPOEHUS BEIIECTBA, XUMUUYECKHE
CBOMCTBA COCTUHEHMIA,

- 3aKOHOMEPHOCTHU MPOTEKaHUS
XUMHUYECKHUX PEAKINH U UX TUIIBI.
Ymern

- CaMOCTOSTEITLHO pabOTaTh C YUEOHOU U
CIIPaBOYHOM JIUTEPATYPOU B T.4.
NuTtepHeT-pecypcamu;

- MPUMEHSTH TIOTyYEHHBIC 3HAHUS 0
XUMUH TIPU U3YUYEHUU APYTUX
JUCITUTLINH.

BiajgeTh HaBbIKaMU MPOBEACHUS
XUMHUYECKOT0 IKCIIEPUMEHTa U
METOaMH 00pabOTKH €ro pe3yJIbTaToB.

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpykTypa I¥CUMIIIMHBI

OO6mmast TpyJ0€MKOCTh AUCITUIUTHHBI COCTABIISAET 3 3aueTHbIe eAuHUIIBI (108 akaeMruueckux 4acon).
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TpynoemMKkocTsb,
Bun pabotst aKaJIEeMUYECKHX YacCOB
2 ceMecTp BCETO
Oo0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 12,5 12,5
Jlexuuu (JI) 4 4
JlabopaTtopusie paboTs (JIP) 8 8
[TpomexxyTouHas arrectarus (3a4eT, YK3aMeH) 0,5 0,5
CamocrosiTesibHasA padora: 95,5 95,5
- 8bINOIHeHUe KOHmMpovHou pabomoul (KoumpP), 16 16
- CAMOCTOSITEIbHOE U3YUCHHE PA3/IEIIOB: 18 18
XHUMUS 3JIEMEHTOB U UX COEIUHEHUIN
- CaMOMOJIrOTOBKa (TIpopaboOTKa U MOBTOPEHHUE JICKIIMOHHOTO MaTepHrasa u 49,5 49,5
Marepuaia y4eOHMKOB U y4eOHBIX TOCOOMIA);
- MOJITOTOBKA K JTa0OPaTOPHBIM 3aHITUSAM; 8 8
- HOATOTOBKA K 3a4ETy. 4 4
Bujx nToroBoro KoHTpoOJIA (3a4eT, IK3aMeH, TH(depeHNPOBAHHBIN 3a4er 3a4er
3ayer)
Paznensl nUCIUIIIMHDL, U3y4aeMble B 2 CEMECTpe
KonnuecTBo yacos
Ne ayauTOpHas
paszena HaumenoBanue pasnenos BCero a6oTa BHEAy/I.
1113 | JIp pabora
1 CtpoeHue BenecTna. 19 1 - 2 16
OO0mre 3aKOHOMEPHOCTH XUMHUECKHUX MPOIIECCOB. 19 1 - - 18
OHepreTuka XMMHUYECKHX IPOLIECCOB.
3 PactBOpBl. OKHUCIUTEHBHO-BOCCTAHOBUTEIHHBIE 20,5 05| - 4 16
MIPOLIECCHI.
4 XUMHA 3JIEMEHTOB U UX COEIUHEHUI. 18 - - - 18
5 OCHOBBI OPraHUYECKON XUMHH. 19 1 - 2 16
BbICOKOMOJIEKYIISIpHBIE COSAMHEHMSL.
6 OCHOBBI aHAJTUTHYCCKON XUMMUU. 12,5 05| - - 12
Utoro: 108 4 - 8 96
Bcero: 108 4 - 8 96

4.2 Conepxxanue pa3aeioB JUCHUNIHHBI

1. Crpoenue BemecTBa.

DyHIaMEHTAIbHBIE 3aKOHBI XuUMUHU. Ilepuonuueckuii 3aKOH U
MenneneeBa. CTpoeHue aToma.

2. OO0mme 3aKOHOMEPHOCTH XHMHYECKHX MPOLECCOB.
DHepreTuka XUMHUYECKHUX MPOIECCOB. XUMUUYECKOE PaBHOBECHE.
Xumnueckast kuHeTuka. Karanus.

3. PactBopbl. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE MIPOLECCHI.
PactBopbl.  JlucnepcHble  CHCTEMBI.  DIEKTPOXUMHYECKHE

nepuoanueckas cucrema .M.

IPOLIECCHI.

JNEKTPOXUMHYECKask KOppo3usi MeTayIoB. CrocOOBI 3allIUTHI OT KOPPO3HHU.

4. XuMHSA DJIEMEHTOB M UX COeIUHEHMIA.
XUMHSA METATIIOB. XUMUS HEMETAILIIOB.
5. OcHOBBI OpraHM4YecKOi XMMHH.

XuMuyeckas

VYrneopoponsl. [IpousBoausie yriaeBogopoaoB. OpraHndeckue moJiMMepHble MaTepuabl.

6. OCHOBBI AaHAJIUTHYECKON XUMHHU.
XuMudeckast NICHTH(DUKAIS | aHATH3 BEIICCTBA.




4.3 JIabopaTtopHbie pabOTHI

Ne Ne Kon-Bo
HaunmenoBaHnue 1abopaTopHbIX paboT
JIP | pa3nmena 4acoB
1 1 TexHuka 6€30MacHOCTH B XMMUYECKOH 1aboparopuun. OnpeneneHue 2
MOJISIPHOM MAacChl 3KBUBAJICHTA MArHUs B PEAKI[UU C CEPHOMU
KHCJIOTOM.
2 3 OnexTpoauTHueckas auccouuanus. 'uaponns conen. 2
3 3 OKuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUN. DIEKTPOIU3 BOJIHBIX 2
pacTBOpPOB.
4 5 AHaJIN3 CBOMCTB OPraHUYECKHX BEIIECTB. 2
Uroro: 8

4.4 KonTpoJabHasi padora (2 cemecTp)

3a/aHus Ha BBINOJHEHUE UHANBUAYAIbHON KOHTPOJIBHOM pabOoThl M MPUMEpPHI PELICHUs 3a1a4

MNPUBCACHBI B UCTOYHUKC!

Meroandeckue peKOMEHIAIH 110 BBITTOTHEHUIO KOHTposTbHBIX padoT / C.I'. Illapunosa; Kymeprayckuit

¢wmman OI'Y — Kymepray: Kymeprayckuii pumman OI'Y, 2019. — 24 c.

1.

10.

Kakune cuiabpl MEKMONEKYISIPHOIO B3aUMOJCHCTBUSL HAa3bIBAOT OPUEHTALIMOHHBIMU, UHAYKIIMOHHBIMH,
opreHTauMOHHBIMU? Korjja OHM BO3HUKAIOT M KaKOBa MPUPOAA 3TUX CHIT?

Kak m nmoueMy M3MEHSIOTCS KHCIOTHBIE U BOCCTAHOBHUTEIIBHBIE CBOMCTBA BOJAOPOJIHBIX COCIUHEHUN
noarpymnmsl cepbl: HoS — HoSe — HoTe?

CocraBbTe ypaBHEHHsI peaklUi B MOJIEKYJISIPHOM U HOHHOM (TIOJTHOM U COKpPAIIEHHOM) BUAE MEXY:
a) HUTPATOM aMMOHUS U THAPOKCUJIOM KaJusi;

0) dochaToM HATPHS U XJIOPUIOM ATIOMHUHUS;

B) okcuoM ceuHIa (II) u rugpokcuoM HATPHSL.

Jlonmummre TPOAYKTHl peakuuid M paccTaBbTe KOAI(P(UIMEHTHI B YpPaBHEHUSX, HUCIOIB3YS METO]
ANEKTPOHHOTO MJIH 3JEKTPOHHO-HOHHOTO OalaHca:

a) Ca+ HNO3 pass =

6) KMnO4 + HCl = MnClL, + Cl; +...

IIpu cnuBanmm BomHBIX pacTBopoB HuTpaTa xpoma(lll) m cyneduma HaTpus obpaszyercs ocaIoK
runpokcuaa xpoma (III) u Beymensiercs ra3. CocTaBbTe€ MOJEKYJSIPHOE M HOHHO-MOJIEKYJISIPHOE
ypaBHEHUS MPOUCXOISAIEH peaKIUU.

[TpuBenuTe cTpoeHue 307 XJIopuaa cepedpa, MOITy4eHHOTO CIMBAaHUEM PacTBOpa XJIOPHA HATPHS C
M30BITKOM pacTBOpa HUTparTa cepedpa.

[Tpu 100°C HekoTOpas peakuus 3akaHurBaeTcs 3a 1 MuH. Paccunraiite, uepes Kakoe BpeMsi 3aKOHYUTCS
aTa peakius npu remneparype 60°C, ecnu TemrnepaTypHbId KO3 PHUIIMEHT CKOPOCTH PEaKIIUU PaBeH 2.
YeMy paBHa KOHLIEHTpalLUs pacTBOpa yKCycHOU kuciotsl, pH xoToporo pasna 5,27

Onpenenute AG°298 peakuum M CclOENaliTe 3aKJIIOYEHHE O BO3MOXXHOCTH €€ MPOTEKAHHWS MpHU
CTaHJAPTHBIX YCIOBUSX:

CoHs (1) =C2 Ha (1) + H2 (T)

K 5KoJ0ruuecky BpeHbIM HOHaM oTHocsTes noHbl Cd*". VIX MOKHO OCaiuTh U3 pacTBOpPa KaTOIHBIM
ocaxxaeHneM no peakuun Cd*>" + 2e = Cd. PaccunraiiTe TeopeTnueckoe KOJIMUYECTBO HIEKTPHUYECTBA,
KOTOPOE HEOOXOAMMO JJIs y1aJICHUsI MOHOB KaJIMHSI 110 3TOM peakiuu u3 10 M pacTBopa, COEPIKAILIETO
1,12 xr/m® Cd*".

Hanumure ypaBHEeHHME peakuMM TMOJYyYEHUs] HEHIOHAa B pe3yJibTaTe MOJMKOHACHCALIMU MEXIY
agunuaoBo# kmitotor COOH(CH2)4COOH u rekcamerunennuamuaom NHo(CH2)sNHo.



5 Y4yeOHO-MeTOaANYEeCKOEe 00eceYeHue TUCIUIINHbI

5.1 OcHoBHas 1uTEpaTypa

1. Koposun, H. B. O6mas xumust [Tekcr] : yue6. ans crynentoB By3oB / H. B. Koposus.- 15-¢ usn.,
nepepad. - M. : Akagemusi., 2014. - 496 c. (bakanasp. ba3ossrit kypc). — ISBN 978-5-4468-1461-9.

5.2 lonosHuTEIbHAA JIUTEPATYpa

1. bynsk, E. B. O6mas xumus [Dnexkrponnsiii pecypc] / E. B. byask. — «Jlawp», 2011.
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=402

2. bmunos, JI. H. Xwumums [Dnexrponnsni pecypc] /JI. H. bmunoB. - Jlams, 2012.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4040.

3. Meroandeckue pekoMeHaanuu K jsadoparopasiM padoram / C.I'. llapumnosa; Kymeprayckuit
¢mmman OI'Y — Kymepray: Kymeprayckuii pumman OI'Y, 2016. — 30 c.

5.3 UnTepHeT-pecypchbl

— http://www.chem.msu.su/rus/elibrary/ - DnexTpoHHas 6MOIHOTEKA yUeOHBIX MaTEPUATIOB IO XUMUHU;

— http://www.hij.ru/read/hot-topics/archofideas/6493/ - Hay4HO-IONyJNAPHBIA >KypHal «XUMHUS U
KHU3HDY;

— http://www.chem.msu.su/rus/vmgu/welcome.html - Kypnan «BecTHuk MoCKOBCKOTO
yHUBepcuteray. Cepust « XuMus».

—  http://en.edu.ru/ - EcTtecTBeHHO-HaYyuYHBII 00pa30BaTEIbHBIN OpTa, pa3aeiasl Xumus. Ousuka.
buonorus;

5.4 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHbIe 0a3bl JAHHBIX M HH(pOPMALMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOT M

—Omnepanmonnas cuctema Microsoft Windows

—ITaker HacTonmpHbIX TpunoxeHuit Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,

Publisher, Access)

—IIpunoxxenus Microsoft Visio

—AnTtuupyc Dr.Web Desktop Security Suite

—becmnarnoe cpencrso npocmotpa daiino PDF - Adobe Reader

—CBoOoHbIHN (aiinoBblil apxuBaTop 7-Zip

—https://yandex.ru/ - 6ecrmaTHbiil poccuiickuii MHTEpHET 0003peBatens SAnnekc. bpaysep

— http://aist.osu.ru/ AUCCT OI'Y - aBTOMaTH3MpOBaHHAs HHTEPAKTUBHAS CUCTEMA CETEBOIO
tectupoBanus OI'Y.

—http://rucont.ru/ - HartmonansHelii mudposoii pecypc «PYKOHT» OI'Y;

—https://e.lanbook.com/book/615 — DnekTpoHHO-OubOIMOTEUHAs cucTeMa «JIaHby.

— http://www.biblioclub.ru/ - YauBepcuTerckas 6uOInoTeKa OHIIANH;

— http://znanium.com// - Znanium u3garenbcTBa «MHGpa-M».

6 MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIHILINHBI

JlexroHHbIe 1 Ta0OPATOPHBIEC 3aHITHS MPOBOAATCS B yueOHOU ayauTopun «JlabopaTopust XumMuu u
sxosorum» Ne 3115. Aynutopusi ocHaIeHa KOMIUIEKTaMU YYeHUYECKOH MeOenn, TEXHUUYECKUMH CPEICTBAMU
oOyuenusi, tutakatamu «llepuomnueckas cucrema xumuueckux odiemeHtoB .M. MenneneeBay,
«PacTBOpUMOCTh KHUCJIOT, OCHOBaHUW W coiiei», «Psaa HanpsykeHU METaioB», CIYKAlIUMU IS
MpeACTaBICHUS yueOHOM HHbOpMAIK O0JIBIION ayAUTOPHUH.
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