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1 ]_le.]'llfl H 3aJa4Y1 0CBOCHUA NJUCHHUITJIMHbI

eab OCBOGHUS IUCHMIUIMHBL (OpPMUpOBAHME 3HAHUM M yMEHUH B OOJACTH TPUMEHEHHS

(byHI[aMeHTaHBHBIX 3aKOHOB XUMHUHU U 3aKOHOMepHOCTeﬁ XUMHUYCCKUX IMMPOLECCCOB U SIBIICHHUH.

3agauM oCBOCHUS JUCIIAIIINHEL:

- IO3HAKOMHUTH C COBPEMCHHBIMH HAaY4YHBIMH IPEACTABICHUAMHA 00 OCHOBHBIX ITOJIOKCHHIX U 3aKO-

HaX XUMUU,

- U3YYUTHb 3aKOHOMCPHOCTHU IMPOTCKAHUA XUMHYCCKUX peaKuHﬁ N CYIIHOCTb XMMHNYECCKUX IIPOLCCCOB;

- U3YYUTb OCHOBHBIC MCTOABI PCIICHUSA XUMHUYCCKUX 3a1a4;
- HAYUUTH BBIIIOJIHATH XUMHYSCKUH OKCIICPUMCHT.

2 MecTo JUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOW MPOrpaMMbl

JuctumimHa oTHOCHTCS K 0a30B0o# yacTu 010ka 1 «luCIUIITuHEL (MOTYITH )»

[IpepexkBU3NTHl IUCHUILUIUHEL: Omcymcmeayom

[loctpexBusntel quctuIuinnsbl: b.1.5.12 Tennomexuuxa, b.1.5.17 Mamepuanosedenue u mexuono2us
KOHCMPYKYUorHslx mamepuanos, b.1.B.0J/].4 Oxcnayamayuonnvie mamepuanvt, b.1.B.J[B.4.1 Ochoswi
mpubomexnuxu, b.1.B.J]B.4.2 [Ipuxnaouvie 3a0auu OUHAMUKY MEepO020 meia

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIbTATOB 00YUCHUS

[Tnanupyemsble pe3ynbTaThl 00yUYeHHs 110 AUCUUIUINHE, XapaKTepU3YIOIIHe
sTanbl HOPMUPOBAHUS KOMIETEHIUH

dopmupyembie KOMIETEHIINH

3HaTh:

- OCHOBHBIEC 3aKOHBI XUMHH, CYITHOCTh OCHOBHBIX XUMUYECKUX PEAKIUN U
MPOLIECCOB IS MICHTU(HUKAIMN U PEIICHHUS] TEXHOJOTHYECKUX BOIPOCOB
HKCIUTyaTallul TPAHCIIOPTHO-TEXHOJIOIMYECKHX MAITMH U KOMILJICKCOB.
YMmerb:

- CAaMOCTOATENBHO paboTaTh C y4eOHOM U CIIPaBOYHOM JTUTEPATYPONA;

- COCTaBJISITh ypaBHEHHS PEAKIM HAa OCHOBE BHIIIOJIHEHHOTO SKCIIEPHMEH-
Ta;

- PacCUUTHIBATH OCHOBHBIC SHEPTETHYECKHE XAPAKTEPUCTUKN XUMUIECKUX
HPOLIECCOB.

BiajgeTh HaBBIKAMH IPOBEACHUS IKCIIEPUMEHTA U METOAaMHU 00pabOTKH
€ro pe3ysabTaToB.

OIIK-3 roTOBHOCTBIO
MPUMEHSTh CUCTEMY
(byHIaMEHTAIbHBIX 3HAHHUIA
(MaTeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX,
WHXCHEPHBIX U
SKOHOMUYECKHX ) IS
uacHTU(DUKAIIH,
(bOpMyJIMPOBAHUS U PEIICHUS
TEXHUYECKUX U
TEXHOJOTHYECKHX TTPOOIIeM
OKCIUTyaTaI[i TPAHCTIOPTHO-
TEXHOJOTMYECKUX MAIIMH 1
KOMILJICKCOB

4 CTpyKTYypa M coJepKaHue TUCUUIINHBI

4.1 CTpyKTypa AMCUMILINHBI

OO6mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3a4eTHHIX enunuil (108 akameMuueckux 4acon).

Bun paboter

TpynoemKkocTb,
aKaJIECMUYECKHX 4acoB
1 cemectp |  Bcero




TpynoemMkocTb,
Bun paboter aKaJeMHYECKHUX 9acOB
1 cemectp BCETO
OO0masi TpyI10éMKOCTh 108 108
KonTakTrHas padora: 12,5 12,5
Jlexuuu (JI) 4 4
Jlabopartopusie padots (JIP) 8 8
ITpomexxyTounas arrectamus (3a4eT, SK3aMeH) 0,5 0,5
CamocrosiTesibHas padora: 95,5 95,5
- BBITMIOJTHEHNE KOHTPOJIbHOU paboTsl (KoHTp. p); 14,5 14,5
- CAaMOCTOSITEIbHOE U3YUYECHHE pa3iena: 26 26
XUMUS 3JIEMEHTOB U UX COCIUHEHUI.
- CaMOIOJIrOTOBKa (TIpopaboOTKa M MOBTOPEHHUE JICKIIMOHHOTO MaTepHrasa u 45 45
Marepuaia y4eOHUKOB U yU4eOHBIX TOCOOMIA);
- MOATOTOBKA K JTAOOPAaTOPHBIM 3aHATHUSM; 6 6
- MOATOTOBKA K 3a4ETy. 4 4
Buja ntoroBoro KoHTpoOJIs (3a4eT, IK3aMeH, TH( ¢ epeHINPOBAHHBIN 3a4eTr 3a4er
3auer)
Paznensl nuciumivbel, n3ydyaemsie B 1 cemectpe
KonmuecTBo yacos
Ne ayIUTOpHAast
pasena HaumenoBanwue pa3nenon BCEro pabota BHEay/I.
T 1113 | 1P paborta
1 Crtpoenue BemiectBa. O0IIMEe 3aKOHOMEPHOCTH 25 1 - 2 22
XUMHYECKHX TPOIECCOB.
2 PactBopbl. OKHCIUTEIBHO-BOCCTAHOBUTENBHbBIE 32 2 - 4 24
MPOLECCHI.
3 XUMUS 2JIEMEHTOB U UX COEAUHEHHI 26 - - - 26
4 OCHOBBI OPraHUYECKON XUMUU. 25 1 - 2 20
BricOKOMONEKyISIpHBIE COSTUHEHUSI.
Utoro: 108 4 - 8 96
Bcero: 108 4 - 8 96

4.2 ConepxxaHue pa3/ie/ioB JUCHUNIHHBI

1. Crpoenue BemecTna.
DyHIaMeHTaIbHBIE 3aKOHBI XUMUHU. [lepronnyeckuii 3aKOH M
Menpeneesa. CTpoeHue aroma.

2. PactBOpbl. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHI.
PactBopbl.  JlucnepcHble  CHCTEMBI.  DIEKTPOXUMHYECKHE

nepuoauueckas cucrema .M.

IPOLIECCHI.

ANEKTPOXUMHYECKas KOppo3usi MeTallIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

3. Xumusd 3JIeMEHTOB U UX COeTNHEHMUIA.
XUMHSA METATIIOB. XUMUS HEMETAILIIOB.

4. JJieMeHTBHI OPraHU4ecKoil XMMHH. BbICOKOMOJIEKYJISIPHBIE COCANHEHHSI.

Yraesogoponbl. IIpousBoaHbie  YrieBOAOPOIOB.
Crpoenue. CoiicTBa.

4.3 JlabopaTopHble padoThI

XuMu4yeckas

Opranuyeckue MOJUMEpPHbIE MaTepHaIIbI.

Ne
paznena

Ne JIP HaunmenoBanue 1abopaTopHbIX paboT

Kon-Bo
JacoB




1 1 TexHuka 6€30MacHOCTH B XUMUYECKOH Taboparopuu. OnpeneneHue )
MOJISIPHOM MacChl SKBHBAJICHTa MarHusi B peakIiuy ¢ CEpHON KUCIOTOH.

2 2 DJIEKTPOJIMTHYECKAS AUCCOoManus. [ naponmns comnen. 2

3 2 OKHCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU. DIIEKTPOJIU3 BOAHBIX 2
pacTBOPOB.

4 4 AHanu3 CBOMCTB OPraHN4ECKUX BELIECTB. 2
Wroro: 8

4.4 KontpoabHas padora (1 cemectp)

3aaHus Ha BBIIOJIHEHNE MHAWBHUIYaIbHOM KOHTPOJILHOM paboThl M MPUMEPHI peLIeHHs 3aa4 Ipu-

BCACHBI B UICTOYHHKC:

MeToandeckue peKOMEHIAIMU 110 BBITIOJIHEHHIO KOHTpOJIbHBIX padoT / C.I'. [llapumnosa; Kymepra-

yekuit punman 'OY OI'Y — Kymepray: Kymeprayckuii punuan T'OY OI'Y, 2017. — 16 c.

10.

[Tpumep BapraHTa KOHTPOIBHON pabOTHI

Kakue cuinbpl MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS HA3bIBAIOT OPUEHTALMOHHBIMU, UHIYKIIMOHHBIMH,
opreHTauMOHHBIMU? Korjja OHM BO3HUKAIOT M KaKOBa MPUPOAA 3TUX CHIT?

Kak u moueMy M3MEHSIOTCS KHCIOTHBIE U BOCCTAaHOBUTEJIbHBIE CBOMCTBA BOJOPOJHBIX COCTUHEHHIA
noarpynmsl cepbl: HoS — HoSe — HoTe?

CocTaBbTe ypaBHEHHs peaklUi B MOJIEKYJIIPHOM U HOHHOM (TIOJTHOM U COKPAIIEeHHOM) BHJI€ MEXKY:
a) HUTPATOM aMMOHUS U THAPOKCUJIOM KaJusi;

0) dpochaToM HATPHS U XJTIOPUIOM ATIOMHUHUS;

B) okcuoM ceuHIa (II) u ruagpokcuIoM HATPHSL.

JlonuiuTe IpoAYKTHl peakiuil U paccTaBbTe KO3(PPHUINEHTH B YPaBHEHHUSAX, UCIIONb3YSI METOJ JJIEK-
TPOHHOT'O WJIM AJIEKTPOHHO-MOHHOTO OajaHca:

a) Ca+ HNO3 pass =

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

[Ipu cnuBanuu BogHBIX pacTBopoB HUTpaTa Xxpoma(lll) u cyneduma Hatpus obpasyercs ocagok TH-
pokcuna xpoma (II1) u Beigensercs ra3. CoctaBbTe MOJIEKYJSIPHOE U HOHHO-MOJIEKYJISIPHOE YPaBHEHUS
MPOUCXOASALIEN PEAKIIUU.

[TpuBenuTe cTpoeHue 307 XJIopuaa cepedpa, MOITydeHHOTO CIMBAHUEM PacTBOpa XJIOpHAA HATPHS C
M30BITKOM pacTBOpa HUTpaTa cepedpa.

[Tpu 100°C HekoTopas peakius 3akaHUMBaeTcs 3a 1 muH. PaccunTaiite, yepes Kakoe BpeMsi 3aKOHYHUT-
cst 9Ta peakuus npu Temmeparype 60°C, ecnu TemneparypHblid K03()(GUIHMEHT CKOPOCTH peakiuu pa-
BEH 2.

Yemy paBHa KOHLIEHTpaLUs pacTBOpa YKCycHOU kucioTsl, pH xoToporo pasna 5,27

Omnpenenure AG°298 peakuuu M caenaiTe 3aKJIOYEHHE O BO3MOXHOCTH €€ IPOTEKaHUs IPU CTaH-
JTAPTHBIX YCIOBUSX:

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

K 5KoJ0oruyecky BpeHbIM HOHaM oTHocsTcs noHbl Cd*'. VIX MOKHO OCafuTh U3 pacTBOpPa KaTOIHBIM
ocaxxaeHnem no peaknun Cd*>" + 2e = Cd. Paccunraiite TeopeTnueckoe KOJIMUECTBO HIEKTPUUYECTBA,
KOTOPOE HEOOXO0UMO /ISl YAAICHHUS] HOHOB KaJMUs 110 ATOM peakiuu u3 10 M pacTBopa, coaepxKalie-
ro 1,12 xr/m® Cd*".

Hanumvre ypaBHeHHe peakluy MOJIYYeHHUS! HEMJIOHA B pe3yibTaTe MOIUKOHACHCAIIMU MEXTY aJIUIN-
HoBoii kunotoit COOH(CH2)sCOOH u rekcamerunennuamuaom NHo(CH2)sNHo.



5 YyeOHO-MeTOAMYECKOE 00ecTIeueHue TUCIUIIINHBI

5.1 OcHoBHas auTEpaTypa

1. KopoBun, H. B. O6mas xumus [Tekct] : yae6. mist ctynentoB By30B / H. B. Koposun.- 15-e uzn.,
nepepad. - M. : Akagemus., 2014. - 496 c. (bakanap. ba3ossiii kypc). — ISBN 978-5-4468-1461-9.

5.2 lonmosiHUTeIbHAS JIUTEPATypa

l. bynsk, E. B. O6mas xumus [Dnexrponusiii pecypc] / E. B. Bymak. — «Jlaub», 2011.
http://e.lanbook.com/books/element.php?pll cid=25&pl1_id=402

2. bmunos, JI. H. Xwumwus [Onexrponnsnii pecypc| /JI. H. bmunos. - Jlans, 2012.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4040.

3. Metoauyeckue pekoMeHaanuu K gadopatopusiM padoram/ C.I'. [apumnosa; Kymeprayckuii
bumuan 'OY OI'Y — Kymepray: Kymeprayckuit punuan 'OY OI'Y, 2017. — 15 c.
4. Metoanyeckre peKOMEHAIMH 110 BBITIOJIHEHUIO KOHTposIbHBIX padot / C.I'. [llapumnona; Ky-

meptayckuii punuan 'OY OI'Y — Kymepray: Kymeprayckuit punuan 'OY OI'Y, 2017. — 16 c.

5.3 UnTepHeT-pecypchbl

—http://www.mon.gov.ru — OpunmansHbiii caiT MunuctepcTBa o0pa3oBaHus 1 Hayku Poccuiickoii
denepanuu;

—http://www.edu.ru — @enepansubiit nopran «Poccuiickoe oOpazoBaHue»;

—http://window.edu.ru — ITopTan nuadopmMamOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B 00pa30BaHNH;

—http://www.chem.msu.su/rus/elibrary/ - nekTpoHHas 6MOIMOTEKa YICOHBIX MAaTEPHAIIOB 110 XUMHH;

—http://www.hij.ru/read/hot-topics/archofideas/6493/ - Hay4YHO-TIOMYISAPHBIA JKypHAT «XUMHS U
KU3HDBY,

—http://www.chem.msu.su/rus/vmgu/welcome.html - Kypnan «BecTHUK MockoBcKOTO
yHuBepcureTay. Cepust «XuMHsI».

- http://en.edu.ru/ - EcTecTBeHHO-Hay4HBIN 00pa30BaTEIbHBIN TOPTaJ, pa3aeibl Xumus. Ousnka.
buonorus;

5.4 IlporpammHoe o0OecnedeHue, npodeccuoHaJbHbIe 0a3bl JAHHBIX M HHpOPMALMOHHBbIE
CIPaBOYHbIE CUCTEMBbI COBPEMEHHbIX HH()OPMALMOHHBIX TEXHOJIOTHIA

- OmneparmonHas cucrtema cemeiicrea Windows (7).

- [Taket Microsoft Office 2013 (Microsoft Word, Microsoft Excel, Microsoft Access, Microsoft
Power Point).

- http://aist.osu.ru/ AUCCT OI'Y - aBToMaTu3upoBaHHasi MHTEPAKTUBHAS CHCTEMa CETEBOTO
tectupoBanus OI'Y.

- http://webelements.narod.ru/ - OH-JIaliH CIPAaBOYHUK XUMHUYECKUX IJICMEHTOB;

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

- http://www.biblioclub.ru/ - YaUBepcurerckas 6MbIMOTEKa OHIANH;

— http://znanium.com// - 9BC Znanium uznarenscrBa «appa-M».

6 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCHUININHbI

JlekiMOHHBIE, J1a0OpaTOpHbIE M MPAKTHYECKHE 3aHATHS MPOBOIATCS B Yy4eOHOW ayauTOpUU
«Jlaboparopust xumuun u sxojorun» Ne 3115, Aynutopust ocHalIeHa KOMILJIEKTaMH y4Y€HUYECKOW MeOen,
TEXHUYECKHMHU CpEICTBaMU 00ydeHus, miakatamu «llepuoauueckas cucreMa XuMu4yeckux sneMmeHToB [1.1.
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MenaeneeBa», «PacTBOPUMOCTb KHCIIOT, OCHOBAaHUM U coJiel», «Psia HanpsHKeHU METaIoBy, CIyKalluMu
JUTSI TIpeIcTaBlieHns yaeOHoM nH(opMaIuy OOJBIION ayTUTOPUH.

«JlaGopatopus xumuu u 3xonorum» Ne 3115, ocHameHa HEOOXOAUMBIMU PEaKTUBAMH, XUMHUYECKOM
MOCYJIOHN M CIIETYIONTUMHU TPUOOpaMu, U 000PYyTOBaHUEM:

Jnist BeIONTHEHUS T1a00paTopHOil padoTsr Ne 1:

1. Bechsl aHamMTHYSCKHE;

2. IratuB ¢ mpobupkamu;

3. IMunerku 10 mu, 15 M1, 50 mo, 100 Mg

4. KonOb1 koHnueckue repmoctoiikue 250 mir;

5. Oxwmch Marsus;

6. Cepnas kucnora (1:3);

Jlns1 BeIMOSTHEHUS TabopaTopHO padboThl No2:

1. LraTuB ¢ mpobupkamu;

2. PeakTuBBI XUMHUYECKHE.

Jnist BeIoNTHEHMST T1a00paTopHOil paboTh! Ne3:

1. HraruB ¢ mpobupkamu;

2. PeakTuBBI XUMUYCCKHUC;

3. Tlpubop amns 3neKTpoun3a;

4. Cepnas xucnota 0,1 H pacTBop;

5. Cynsdar meau 0,1 H pacTBOp;

6. Kanuii ionun 0,1 1 pactBop.
Jlns1 BeIMOSTHEHUS TabopaTopHO padboThl No4:
1. Opranuueckue BEUIECTBA;
2. IlrtaruB ¢ mpobupkamu.

[Tomermenue 1Isi cCaMOCTOATENbHONH PabOThI 0OYYAIOIIMXCSI OCHAIIEHBI KOMITHIOTEPHOM TEXHHUKOM,
MOAKIIOUEeHHOW K ceTn «MHTepHeT», W oOecrleueHueM JAOCTyla B D3JIEKTPOHHYIO HWH(OPMAIMOHHO-
oOpasoBarenbHyto cpeny pummana u OI'Y.

K paboueii npocpamme npunazaromcs:

e DOHJ OIEHOYHBIX CPEICTB JUISl MPOBEACHUS MPOMEKYTOYHOW AaTTECTAMH OOYYAIOIIMXCS IO
JTUCIUILIAHE;

e MeTtonuueckne pekoMeHmanuu K jgabopatopHeiM pabdotam/ C.I'. Ilapunora; Kymeprayckuit
¢umman 'OY OI'Y — Kymepray: Kymeprayckuii pmiman 'OY OI'Y, 2017. - 15 c.

e MeTomuueckne pPEKOMEHJAIMKA TI0 BBIMIOJIHEHUIO KOHTpOibHBIX pabor / C.I'. Illapumosa;
Kymeprayckuii prman 'OY OI'Y — Kymepray: Kymeprayckuii pumman 'OY OI'Y, 2017. — 16 c.
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Monoanenna 0 wivencnun B paboucii nporpavive
Ancunnanns BB «Xuviaae na 2018-2019 yaedunii ron

BHeCEHNLE HIMEHEHHR HA
20182019
yyeOHBl roa
YTBEPAH AN
amecTHres gupexTopa no ¥ M w HP
2.

- JLED, TMonswosa
NI, passlgcaKe nosnicE)

"g* OF 2018w

B paGouyw nporpaMyy BHOCATCA CHELVIOWNE HIMEHEHNE:

B n. 5.2 lonoanuTensHas aurepatypa
Endumor B.H. OcHossl ofwed xusun [Dnektponnsdi pecype| : yuef. nocobue / B
Engumos. — 2-¢ nyg, — Mockea : HHOPA-M, 2015, - 256 ¢. — (Bricumee olpaIoBaHHE:!
baxanagpuar).- ISBN 978-5-16-010066-1 (print) ; ISBN 978-5-16-101776-0 - Pesum aocrvna:

hitp://znanium.com/catalog/product/469079

. Pabovas nporpaMma nepecMoTpesa u l.muﬁEmm Ha sacetanun kadwapr w0
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Jonoanennsn w wivenenns B padouedl nporpavve
ancnnmanns B LB 10, «Xusuae wa 2009-2020 yuednnii roa

Buecennne HaMenaHng Ha
20092020 :
vueGuLli rog
YTBEPACHALD
E‘anmny fropa-no YMwa HP
A JLIO, Tlonsgosa
| Cnarengk, paciaaddipoeEd IRINGH )

Na e P8 - 2019T,

B pabosyio nporpasimy BHOCATCA CACIYHALHE HIMEHCHHA

B n. 5.2 JlononuuTensnan tHTepaTypa

Ackaposa, JLX, Xuuen [Dnectporaeii pecype] @ [yued. nocobne] [ pen: JLA. bafkoba,
Ypaa, deaep. yu-1, JLX. Ackaposa .— 2-e HaL., crep. — M. : @®JIHHTA, 2018 — 80 ¢. —
ISBN 978-5-9765-3542-8 .— Pewuwm noctyna: hitps://rucont.rw/efd/643453

Pabouas nporpamua nepecmoTpesa H oaolpena na saceaanin kadeapr Sn0]]
npotokon Ne # o1 _F9 08 79 47 3P Axmaancsa

{AATR, HOMEP NPOTOSIE ID0CIIENE Eafiehsl, munw.ﬁj 0. 3an. gapeapod )
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