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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

2.2.9 | MukponpoI1ecCopHble CUCTEMBI YIIPaBICHUS

3. KOMIETEHIIMA OBYYAIOHMETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIST)

OIIK-2: Cnnocoden NPUMEHATDH €CTECTBCHHOHAYYHbIC oﬁmem{meﬂepﬂble 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
HpO(l)eCCl/IOHaJ]LHOﬁ ACATECJIbHOCTH

OIIK-2.1: HpI/IMeHSIeT q)yHZ[aMeHTaJ'H)HBIC MaTCMaTU4YCCKHUEC, CCTCCTBCHHOHAYIHBIC U 06IIICI/IH)KCHepHI>Ie 3HAaHUA B
po¢eCcCHOHATBHON AeITENbHOCTH

OIIK-2.2: TIpuMeHseT METO/IbI TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO HCCIICA0BAHAS B TPO(PECCHOHANBHOM JeITEIbHOCTH

OIIK-2.3: Mcnonbe3yeT eCTeCTBEHHOHAYYHBIC U OOIICHHKEHEPHBIC 3HAHUS B IPO()ECCHOHABHOM AEATEIBHOCTH

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIUMHBI oﬁyqaloumﬁcn JOJIZKCH

3.1 |3naTh:

3.1.1 | BaxxHeiiue MeToAbl XUMUUYECKUX HCCIEJOBAHUM U X IPUMEHEHHE AJIS PEIIeHHs IPAKTUYECKUX 3a1a4

3.2 | YMeTh:

3.2.1 OPUMCHATH XUMHUYCCKUEC 3aKOHBI JJI PCHICHUS MPAKTUYCCKUX 3a4a4, UCIT0JIb30BaTh OCHOBHBIC XUMHWYCCKUEC 3aKOHBI

3.3 | Baragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS IPAKTUYECKUX 3aKOHOB XMMHH, SKCIITyaTallill OCHOBHBIX IIPHOOPOB 1 000pYIOBaHHS B
XUMHYECKOi mabopaTopuu, 00pabOTKK U HHTEPIPETALNHN PE3YTHTATOB XUMHUUECKOTO aHaJIH3a

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJIST)

Bun HaumeHoBaHUe pa31esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IlpIlo
3aHATHS / Kype AroT

Paznen | Pa3zgen 1. OcHOBHBIE 3aKOHBI XHMHH

Jlex OCHOBHBIE 3aKOHBI U MOHATHS XUMuH /JIek/ 1 2 J2.1J12.2 0

Jlab OcHOBHBIE 3aKOHBI XUMUH. JIabOpaTOpHBIA HHCTPYKTAXK IO TEXHHUKE 1 2 JI3.1 0

6e3omacHocty. /J1ad/

Cp OCHOBHBIE ITOHATHS U 3aKOHBI Xumun /Cp/ 1 10 JI1.1 0
Pazgen | Pa3gen 2. CTpoeHue BelecTBa

Jlek Crpoenue aroma. [Tepuoauceckuii 3akoH. /JIex/ 1 4 JI2.1 0

J12.2J13.1
Cp Crpoenne aroma /Cp/ 1 10 J1.1 0

Pazgen | Paszpen 3. Xummuyeckune TepMOJMHAMHMKA U KHHETHKA




Jlex Xumundeckast TepMoaAnHaMuKa. CKOPOCTh XUMUYECKUX PEaKIIUi. 1 6 J2.1J12.2 0
Xumuuekoe paBHoBecue. /JIek/

JIa0 Xumuueckas TepMoanHamuka.Pemmenne 3anayq /J1a6/ 1 2 JI1.1 0
JIa6 XuMuyeckasi TepMOIMHAMUKA U KuHeTHKa.JlabopaTopHble paboThI 1 4 JI3.1 0
"CKOpOCTh XUMUYEKOH peakrmn'”, ""Xumudeckoe paBHoBecue" /J1a6/
Cp XuMndeckast TepMOANHAMUKA U kuHeTnKa. /Cp/ 1 16 JI1.1 0
Paznen | Paspen 4. PacTBopbl M MX CBOlicTBa
Jlex PactBopHI 1 BX cBo¥icTBA. /JIek/ 1 6 JI2.1 J12.2 0
Jla6 PactBopHI 1 uX cBoiicTBa. JlaboparopHas padora "I'uaponus coneir" /J1a6/ 1 2 JI3.1 0
Cp PactBopHI 1 ux cBoiicTBa. /Cp/ 1 14 JI1.1 0
Paznen Paznen 5. DinekTpoxuMmnyeckue CHCTEMbI
Jlex DIeKTpoXUMUYEeCKHe cucTeMbl /JIek/ 1 10 JI2.1J12.2 0
JIa6 DnekTpoxuMuueckue cuctemsl. JlaboparopHsie paboThI 1 4 JI3.1 0
"OBP","Koppo3us meramnos" /J1ab/
Cp DIeKTPOXMMHYECKHE CHCTEMBI. PellieHie KOHTPOJIBHBIX PadoT MO TeMaM 1 14 JI1.1 0
"OBP", "Onexrpoxumus". /Cp/
HKP 3ammrta nabopaTopHbIX padot /MKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznien 1

Tema 1 OO1ue 3aKOHBI XUMHH
OCHOBHBIC LICJIU U 32J1a91 JUCLUILIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOLIEH CHCTEMEe TIOATOTOBKH CIICLHAIIHCTA.
OCHOBHBIE CTeXHOMETpUIECKHE 3aKOHbI. OCHOBHbBIC HANIPABJICHUS TEXHUIECKOTO Mporpecca B OTPaciiy.

Paznen 2: «CtpoeHne BemecTBa

Tema 2.1 Crpoenue aroma KBanTtoBble uncia. Pacnipesienenue 351eKTpOHOB 110 YPOBHSM U OLYPOBHSM. Binsinue cBoicTB
XHMHYECKOT0 IEMEHTAa B 3aBUCHMOCTH OT €r0 MICKTPOHHOH KOH(DUTypaIvy.

Tema 2.2 [lepuonuueckuii 3axon JI.1.Menneneesa CTpyKTypa neprHoandeckoil cucteMsl. [lepuoguuHOCTh HU3MEHEHHS CBOUCTB
XMMHUYECKHX JIEMEHTOB U UX COEINHEHHH.

Pazpen 3: «XuMuueckas TepMOJUHAMUKA H KHHETHKAY

Tema 3.1 IIpenmer 1 OCHOBHBIE IOHATUS B XMMUYECKOH TepMOAUHaAMUKe. Buabl TepMOANHAMUYECKUX CUCTEM U 1apaMEeTPOB.
Krraccudukanus TepMoguHAMIYECKUX NIPOIIECCOB. BHYTpeHHS sHeprus U 3HTANbNUS. TertoBsle 3((GeKTH U UX UCIIOIb30BaHUE B
XUMHUYECKOH TeXHOIOTHH. DHTPOIIHSL.

Tema 3.2 Dneprus ['u66ca. HanpasneHHOCTh XMMHUUECKNX peakiuii.VicenenoBaHne OCHOBOHOTO yPaBHEHNUS TEPMOMHAMHKH.

Tema 3.3 CKOpPOCTh XMMUYECKUX PEAKLIUN B TOMO- U F€TEPOreHHbIX cucTeMax. MakTopsl, BIUSIOIUE HA CKOPOCTh peakuuil. Teopus
Appennyca. KatanuzaTopsl. 'oMOreHHBIH 1 reTeporeHHbIH KaTaau3. 3aKOH JeHCTBYIOMNX Mace I HeOOPaTUMBIX PeaKIuii.
ITpasuna Bant-TI'odda. Xumudeckoe u pasoBoe paBHoBecue.IloHATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKLHAX. XUMUUECKOE
paBHOBecHe. 3aKOH ACHCTBYIONINX Macc sl 00pAaTUMBIX peaknnii. @akTopbl, BIUIONIIE Ha XUMIYecKoe paBHoBecHe. [Ipnamumn Jle
-Ilarense.

Paznen 4: «PacTBOpHI M X CBOWCTBAY

Tema 4.1 Knaccugukanus pactBopos. CriocoOb! BeIpakeHHsl KOHIIGHTPAUU PacTBOpa.

Tema 4.2 PacTBOpBI HENEKTPOIUTOB U UX KOIIMIAaTUBHBIE CBOWCTBA. 3aK0oH pa3basnenust OcTBanbia.

Tema 4.3 VloHHOOOMEHHBIE peakIuuy ¥ THAPoIn3 coneil. Teopus anexTponuTHyeckoi aucconnanyi. CTerneHb ¥ KOHCTaHTa
nuccorpary. Cra0ble ¥ CHIIBHBIC 3JIEKTPOIHTHI. CBONCTBA pacTBOPOB MEKTponnToB. MoHHOE npon3BeieHne Boasl. BomopoaHsrit
nokasarenb. MHnukaTopsl. OCHOBHBIE THITBI THApon3a conell. Onpenenenue pH B kaxkgom tune. CteneHb ruaponuza. GakTopsl,
BIIUSIOIIME HAa IPOLECC TUIPOIIHU3a.

Pazgen 5 "DnekTpoxuMHUdecKue CUCTEMBI"

Tema 5.1 OxucnurensHO-BoccTaHOBUTENBbHEIE peakiun (OBP) OxucnnrensHO-BoccTaHOBHUTENBHEBIE peakimn (OBP). OcHoBHEIE
MOHATHS JaH-HbIX peakiuil. Ctenenp okucienus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB U UX COEIMHEHUI.
IIpaBusio anexTpoHHOro Oananca. YpasHuBanuss OBP MeTogaMu 31€KTpOHHOTO M HOHHO-3JIEKTPOHHOTO Oananca. PazHOBUIHOCTH
OBP. Baxxuelinre OKACIATENN U BOCCTAHOBUTEIN. OKHUCINTEIHHO-BOCCTAHOBUTEIBLHAS JBOHCTBEHHOCTh XUMHYCCKHX 3JIEMCHTOB.
Tema 5.2 OcHoBbI 3neKTpoxUMHH.[IOHSATHE AMEKTPOXUMUYECKON CUCTEMBI. Bupl crucTeM. DJIeKTpOAHBIN MOTEHIMA MeTalla.
DNEeKTpOXUMHUYECKHUN psaJ HanpspkeHnH. CBOICTBA psia aKTUBHOCTH. XUMHUYECKHUE HCTOYHHUKH HIIEKTPUIECKOTO TOKA.

Tewma 5.3 lNanbBannveckuii anement. [Ipuniun padotsl. Pacuer 3/IC.

Tewma 5.4 DnexkTpoan3 BOJIHBIX paCTBOPOB M €I0 3aKOHOMEPHOCTH.




Tema 5.5 Koppo3sust MeTamioB. 3anyra METaniIoB OT KOPPO3HU.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUOB OLIEHOYHBIX CPEACTB

BehImosHEeHHBIE 1 3aIIUIIEHHbIE TaOOpAaTOPHbBIE PA0OTHI.
PemieHHbIe U 3a4TEHHBIE KOHTPOJIBHBIE PA0OTHI.
3ayer 1Mo JUCLUIUIHHE.

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

3amgaHus IJ1s OLEHKH C(OPMUPOBAHHOCTH KOMITCTEHINIL:

KOMIIETEHIU A OITK-2 Criocoben NpuMeHsITh €CTECTBEHHOHAYYHbIE U 00IIenH)KeHEpHbIE 3HAHUS, aHAIUTHYECKUE METOBI B
npoeCcCHOHANIBHOHN e TEIbHOCTH

3aKphIThIE BOIIPOCHI

1. Macca 10 1 O2 (n.y.) paBHa

*14,28 T

28,56

4285t

57,131

2. ITnoTHOCTS ra3a no Bo3ayxy 1,52. OTHOcHTeNbHAsA MOJIEKYNIIPHAs Macca ra3a
32

64

*44

88

3. Kucnopona maccoit 6 T ipu t = 20 0C u naBennu 98 xlla 3anumaer oobeM:
46 n

*4,65 n

46 xy0.M

0,46 xy6. M

4. 'uapokcocons 3T0:

NaHSO4

Na2S

*(CuOH)2CO3

Na2C204

5. JInst pactBOpeHHs MeTaiuia Maccoi 16,86 r moTpeboBaiachk cepHas Kuciora maccoid 14,7 r. MonsipHast Macca SKBUBAJICHTa
MeTaJlIa PaBHA, I/MOJIb.

*56

2,5

112,4

5,1

6. B cucreme N2(r) + 3H2(r) = 2NH3(r) sHTponus. ..

YBEJIMINBACTCS

*yMEeHbILAEeTCS

0CTaeTCsl HEeM3MEHHOU

CHaYaJa yMEHBIIAETCS, 3aTeM YBEITMIUBACTCS

7. B xaxoM u3 (a30BBIX IPEBPAIIEHUH SHTPONHS YMEHBIIACTCS:

UcTIapeHHe BOJBI

* 3aMep3aHue BOJbI

TastHAC JbJa

BO3rOHKa Hoga

8. TepmoanHamuveckast GpyHKIUS, YUUTHIBAIOIIAs TEIIOCOICP>KaHNE CUCTEMBI
SHTPOITUS

*OHTANBIHUS

sHeprus [ 'ub6ca

sHeprus ['enpmromnsua

9. Kak u3menurcs ckopocts peakimu A2(r) + B2(r) — 2AB(T), ecnm KOHIEHTPAUH HCXOAHBIX BEIIECTB YBEIIMIUTH B 3 pasa:
HE U3MEHUTCSA

BO3pacTeT B 3 pasa

BO3pacTeT B 6 pa3

*Bo3pacteT B 9 pa3

10. Bo ckoABKO pa3 U3MEHHUTCSI CKOPOCTb PEAKIIMH, €CIU TeMIlepaTypy yBenuuuTs ¢ 30 no 70 rpagycoB? TemneparypHblil
ko3 duiueHt pasex 3

162 pa3za

*81 pa3

324 paza




21 pa3

11. YcTaHoBuTe COOTBETCTBHE Kilacca coeauneHust popmyne K2S04:
Oxkcup

OcHoBaHHe

Kucnora

*Conb

12. BemecTBa pacTBOPHI U pacIlIaBbl, KOTOPBIE IPOBOIAT NIEKTPUIECKUN TOK, HA3bIBAIOTCSA:
DnexTpogamMu

*DICKTPOTUTAMHU

DeKTpoIu3epaMu

MHepTHBIMU IPOBOTHUKAMH

13. DnexTponHas koHpurypauus aroma docdopa:

1522s22p63s23p5

1522522p63s23p64s2

*1522522p63s23p3

1522s22p63s2

14. Eciin popmyna BOIOPOTHOTO COSTUHEHHS dJIEMEHTA IIaBHOU moarpynsl OH4, To popMyina BeICIIero okcuaa:
20

*202

203

3205

15. OkucnuteneM u BOCCTAHOBHUTEIEM B JAHHOHN PEaKIUU SBIISIOTCS:
FeCl2 + KMnO4 + HCl => FeCl3 + CI2 + MnCI2 + KCl + H20

Fe — oxucnurens, Mn - BOCCTaHOBHTEIHh

*Mn - okucnuTenb, Fe - BOCCTaHOBUTEID

O - okucaurenb, K — BoccraHOBUTENH

Cl - okucnurens, Fe — BoccTaHOBUTETH

OTKpBITEIE BOIIPOCEHI

1. YpaBHsiiTe MeTOIOM 3JIeKTpOHHOTO Oananca. Haliante cymmy koadduireHToB

KJ + K2Cr207 + H2SO4 — J2 + Cr2(S04)3 + K2S0O4 + H20

Ortsert: 35

2. YpaBHsiiTe METOJIOM dIEKTpOHHOTO Oananca. Haiiante ko uuneHT nepea BOCCTaHOBUTEIEM
Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 4

3. Paccumnraiite cTeneHb OKUCIICHHUS yriiepoaa B Monexyine C2H5OH

(OTBeT 3aNmUMIMTE IIENBIM YHCIIOM YUUTHIBast 3HAK +/-)

Orser: -2

4. Paccunraiite MOJISIpHYIO MaccCy SKBuBaneHTa coequaeHns: FeCl3 3anmmmre 0TBET, OKPYIIIMB A0 LEIOTO T/MOJIb
Otsert: 54

5. Tlpu B3ammoeiicTBuu 6,3 T kenesa ¢ cepoi Beyienuiaock 11.34 xJx Teria. DHTANBIUS 00pa3oBaHus cyibduaa xenesa FeS
paBHa (OTBET OKPYTIIHUTH JIO IECSTHIX): k/JIx/MoIh

Otsert: -100,8

6. 280 mu 0,5 M pactBopa a30THO#M KHCIOTHI coaepxkut HNO3

OrtBer: 8,82 T

7. Uemy paBHO ocMoTHueckoe aasieHue 0,5 M pactBopa riroko3sl CoOH1206 mpu 25 0C?

Ortser: 1,24 MIla

8. Uemy paBHO JaBlieHHe HachImeHHOTo nmapa Hajx 10% pactBopom kapbamuna CO(NH2)2 npu 100 0C? (oTBET OKpyrIIUTE 10
TEJTBIX )

Ortger: 98 kIla

9. B paguarop aBTOMOOWMIISE HAIUIH 9 J1 BOABI M OOABWIIH 2 J1 METHIIOBOTO criupTa (TutoTHOcTh 0,8 r/min). [Ipu kakolt MUHMMAaTbHOM
TEMITepaType MOKHO OCTaBUTh aBTOMOOHIIb Ha OTKPBITOM BO3JyXe, HEe 00sICh, UTO KHUAKOCTh B paguaTope 3amep3HeT? OTeer
(OKpyTIIUTH 10 IETBIX, 3aMucaTh 6e3 IpoOeoB):

Ortger: -10

10. KakoBa koH1ieHTpaius noHoB Hatpus B 0,1M pactope NaCl, eciiu cauTaTh JUCCOIMAIUIO TOTHON

Otset: 0,1 MoNB/I

11. Koncranra auccouunanuu azotuctoii kuciaotsl HNO2 pasna 5 ¢ 10—4. Beraucnuts crenens gucconuanuu B 0,050 pactsope.
Otset: 10%

12. B cocyn, cogepxammuii pactBop 160 r CuSO4, momecTriu Kelle3HyI0 IIIaCTUHKY Maccoi 56 r.

IIpu 5TOM BBIIENTHIIOCH TPaMMOB MeJi. (3aIUIIUTE YHCIIO C TOYHOCTBIO JI0 TIEIBIX)

OtBert: 64

13. CranaapTHBIH SJEKTPOIHBIN MoTeHan Hukens -0,25 B, a xobanbsta -0,28 B. KoTopblif 3 METasIOB BBICTYIIMT aHOIOM B
JIaHHOM TaJIbBaHWYEeCKOU nape?

OtBet: K00aNbT

14. Kakas macca nuHKa (B TpaMMax) BBIJICJIUTCS Ha KaTOJIE MPH JeKTposu3e pacTBopa ZnSO4 B TeueHue 1 yaca npu cuiie Toka 4
A? (OTBET OKPYIIIUTH JI0 ACCSTHIX)

Ortser: 4,9

15. Ilpu MOHMKEHUH TEMIIEPaTYPhl PABHOBECHE CMEIIACTCS B CTOPOHY peakuuu




OTBeT: IK30TEPMUIECKOM

TunoBsie BOITPOCHI K HpOMe)KyTO‘IHOﬁ aTTeCTalun o6yqa}0umxc>1 10 JUCHUILIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClIeACTBHSA. 3aKOH HKBHUBaNCHTOB. ONpeiesieHre SKBUBATIEHTHBIX MacC MPOCTHIX U CI0XKHBIX BELIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHASI ATOMHAsI Macca 3JI€MEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 251€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynpa. IlpaBuio
Krneuxosckoro.

5. [Monsatue 06 s-, p- ,d- ,f- aneMenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [IoHsTHE O rpynnax, HOATPyNnax U MNepUoAax.

Ilepuonnyeckoe U3MEHEHHUE CBOMCTB XUMUUECKUX HJIEMEHTOB B IPYINAX U MEPUOAAX: 3apsj SApa; pailyc aTOMa; SHEPrus
MOHU3aLl1M; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATEIILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOICTBA.

7. Ilonatue o BHyTpeHHeH 3Hepruu cuctemsl. IlepBrlii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero crneactBus. [loHsaTHe o TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTANBIHNU NIPH XUMHUYECKUX PEAKIUAX.

9. Ionsatne 06 sHTpOoMU. BTOpOii U TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpONHUS BemecTBa. Pacyer
U3MEHEHHUS SHTPOIUU CUCTEMBI.

10. IMonstre 06 M300apHO - N30TEPMUYECKOM NoTeHnuaite. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHS BO3MOXHOCTH
MpOTeKaHus npornecca. Pacuer m3meHeHns cBoboaHoMH sHeprun [ ndoca.

11. Xumuueckas kKuHeTuKa. CKOpOCTh XUMUYECKOM PEaKLMU B TOMOI'€HHOW U F€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XUMHYECKON PEaKIMH OT KOHLIEHTpAauu. PU3HYECKUM CMBICI KOHCTAHThI CKOPOCTH XUMUYECKOU peaKuu.

12. BimsiHue Temneparypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant ['odda u Temneparyphsiii ko3ddHIeHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH pEaKIMU OT 3HEPIHH aKTHBALIUU.

13. Karanus. OcHOBHBIE HONOXKEHUSI TEOPUH KaTaau3a. MexXaHH3M FOMOTEHHOTO M TeTepOTeHHOr0 KaTalu3a.

14. IMonsTHe 00 OOpaTUMBIX PEAKIUAX M XMMHYECKOM PABHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Bnusuue nu3aMeHeHus TeMnepaTypsl, AaBICHUS, KOHIEHTPALUY BELIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OOmas xapakTepucTHKa pacTBOpoB. CriocoObl BEIPaXKEHUS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NpOLECCOB pacTBOpeHMsl. BiausHue temnepaTypsl U 1aBIE€HHUsI HA paCTBOPUMOCTb BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPoB. 3akoH BanTt-I'odda. 3axon Payna u ero cnenctBus. CrocoOsr
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsTne 06 amexTponuTax. Teopust AMEKTpoUTHIECKON nucconuanuy. OO IPHHIHIT TUCCOIUAINH. DICKTPOIUTHL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH IIEKTPOIUTHICCKON qrcconuanyn. JJucconuanus KUcioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHUH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratusHble cBOHCTBAa PacTBOPOB 3MEKTPONIMTOB. V3oToHnueckuit koadunuent. Crenens quccounanuu. [lonstue o
CHJIBHBIX M CTIA0BIX 2JEKTPOINTAX.

21. Cna0bbie anexTponutbl. KoHcTanTa auccouuanuu. 3akoH paszbasinenus OcTBajibla.

22. CunbHble NEKTPONUTHL. AKTUBHOCTb HOHOB. IIoHATHE O KaXKylleHcsl CTENeHH AUCCOIMAIUN.

23. Wonnoe npoussenenue Boasl. Ilokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIE PEeaKIMK B PACTBOpPaX IEKTPOIUTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosiunas. CiocoObl ycTpaHeHHS .

26. I'mpponus coneit. O6partuMocTs ruaponusa. Crenens ruaponusa. KoHcranTa runponnsa. YClOBHS YCHICHHS THAPOJIH3A.
T'unponms pa3IMYIHBIX THIIOB CONEH.

27. OxucnurensHo-BoccTaHoBuTeNbHBIe peakuuu (OBP). TloHsTHE O CTeNeHn OKHCICHHUS, OKUCIUTENSIX U

BOCCTaHOBHUTEISAX. BaykHelIIe OKUCITUTENN U BOCCTAHOBHUTEIH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUM OKUCIUTENIBHO-BOCCTAHOBUTENbHBIX peakuuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus ’neKTpoaHBIX NOTEeHIMAN0B. YpaBHeHre HepHcra. Onpenenenue CTaHIAPTHBIX 31€KTPOJHBIX NOTEHIIUAIOB.
YeTpoiicTBO BOAOPOJHOIO JEKTpoia. Pa HanpskeHui MeTaioB.

30. lanbBaHWYecKue MEMEHThI. Y CTPOHCTBO W npuHIUN padoTel. Pacuer JJIC.

31. DNeKTpOoau3 B paciulaBax M pacTBopax AeKTponauToB. [lociienoBaTenbHOCTh MPOIIECCOB MPOTEKAOUINX HA aHOJAE U
kaToze. 3akoHbl Papajes. Pacuer 06beMa 1 MacChl BEIIECTB, BELICIUBIINXCS IPH eKTponuse. [IpumeHeHne anexTponusa.

32. Koppo3sus meramios. Xumudeckas ,3aekTpoxumudeckas. CrocoObl 3alllUThl METAIIOB OT KOPPO3UH.

33. Axkymynstopbl. Kucnorasie. Illenounsie. [IpuHmumn paboThl.

TunoBsle 3a1aHus MO JUCIUILIINHE:

1. Paccunrtath 3KBHBaNeHTHBIE Macchl ciemyromux coeaunenunii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath SneKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHia. YKa3aTh BO3MOXKHBIE BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMa.

3. Paccunrath TemioBoi 3ddekT peakiuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHMUYECKOM peakiuu , eciid yBeIUUuTh Temmeparypy ¢ 50 go 80

rpagycoB no Llenbcuto, TemnepaTypHblil KO3 QHUIMEHT paBeH 3.




5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(r) «» C (k) AH<O0 ; ecnu

0 YBEJIMYHUTh TEMIEPATypy

0 MMOHU3UTH KOHIICHTPAIMIO BenecTBa B

O MTOHU3UTH JIABIICHHE B CHCTEME

HanMcaTh BEIpAKEHHUE JJIs1 KOHCTAHTHI PABHOBECHS TAHHOM peakiyu.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xyopuaa kamenus ([1=1,015 r/m).

7. Ha ckonbko moHM3HUTHCS JaBieHue napa Haja pactBopoM mipu 25 °C, conmepxammm 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YHCTBIM pacTBopuTeneM(IIpu ToH ke TemmepaType) paBHo 26 klla.

8. Hanmcats peakuuu ruapoausa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B KaxaoM ciiydae THIpOJIN3A.
9. YPOBHATE METOZIOM 3JIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates D/IC ranbBaHUYECKOTO dIEMEHTa, COCTOSILIEro U3 IUIACTHH OJI0BA M MEJAH, NMPH UX KOHLEHTpAlUU B

pacTtBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Momb/11. YKa3aTh HalpaBICHUE TBUYKCHHE JICKTPOHOB.

KontposabHbie pabOThI IO TEMaM:

. CrpoeHue aToma

. XuMudeckasi TepMOIMHAMUKA

. XuUMn4eckasi KHHETHKa

. PacTBOpBI M HX cBOlCTBa

. NoHOOOMEHHEBIE peakiuu

. 'unponus coneit

. OKHCIUTENFHO-BOCCTAHOBUTENBHBIEC PEAKIIUI
. DIIEKTPOXUMHUS

O N B W~

6.4. Meroaudeckue MaTepuaJibl, ONpeae/sonme npoueaypbl OeHUBaHUuA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTa TEOPETHUECKOTO MaTepHala Ha Ta00OpaTOPHBIX 3aHATHIX.
JlaGoparopHasi paboTa CYMTACTCS CAAHHOM, IIPH BBINOJIHEHUH CIEAYIOIINX YCIOBHIA:CTYICHT Ha HEil IPHCYTCTBOBAI, BHITOIHUIIL,
3aIIUTHII TEOPETUUECKUI MaTepual Mo JaHHoH TeMe. KoHTponbHas paboTa CIUTaeTCs BHIIOIHEHHON YIOBICTBOPUTEIBHO, IPH
pemenuu cryaeHToM 70% 3amaHuil conepxKaluxcsl B BAPUAHTE.

3a4er O JUCIUIUIMHE CTABUTCS 110 UTOraM pabOThI 00YJAIOIIETOCs B TEUEHUE CEMECTPA, BEIPAXKEHHBIM B BUIE BBITIOJIHEHUS
KOHTPOJIBHBIX Pab0T, paboThI Ha KOJUNIOKBUYMAX, BBIIIOJHEHHS M 3alUTHI 1a00PaTOPHBIX paboT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi JiuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENTH 3ariaBue W3narenscTBO, TOI
JI1.1 |I'nunaka Huxomaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yued. mocoodue Mocksa: NUnaTerpai-

JleonngoBuu IIpecc, 2001

7.1.2. JlonojiHuTEIBHAS JIUTEPATypa

ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBO, 01
JI2.1 |Pocun U. B., Tomuna | OOGmias u Heopranuueckas xumus. COBpeMEeHHBII Kypc: YdyeOHoe Mocksa: U3natenbecTBo

JL . nocobue Juts OakaiaBpoB IOpaiir, 2016
JI2.2 | KopoBun Hukonait OOmas XxuMus: y4eOHUK Mocksa: Beiciias mkona,

BacunseBuu 2007

7.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 |3aitnes B. I1., XuMus: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PATOPHBIX Hosocubupck: CI'YBT,

Moxkposuuikast H. I1., | paboTt 2018

Kupumok A. .

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue

YuebHast ayIUTOpHs Juist | AynuropHas focka; Kommiekr yue6HOM MeOenn; KoMImekTsl XUMHUUECKOH TOCY/IBI U PEaKTHBOB
MPOBEACHNUS TEKYIIETo KOHTPOJ | IS MPOBEACHHUS XMMIYECKOTO IPaKTHKyMa; BEITspkHOI mikad
U IIPOMEXKYTOYHOH aTTeCTAlUH

YuebHas AyAUTOPHS i | AyauropHast 1ocka; Kommiuekt yue6Hoit mebenn; KoMIUIEKTbI XUMHUUECKONH NMOCYAbl U PEaKTHBOB
NPOBEJCHHS TEKYIIEro KOHTPOJIA | IS POBEACHUS XMMHIECKOTO IPAKTHKyMa; BoITshKHOM 1mKad
Y IPOMEKYTOYHON aTTEeCTAIINH

YuebHas ayJAUTOpHS quis | AynutopHas nocka; KomrurekT ydeOHOM MeOenn; 6 KOMIUICKTOB Ui J1a0OpaTOpHON paboTHI IO
MIPOBEICHUS TPYIIOBBIX U | OTIpeNIeNIeHUIO JKECTKOCTH BOABI (IUTaTUBBI C MpOOMpPKaMu, HaOOp XUMHYECKHX pPEareHToB); 6
WHIMBUIYaJIbHBIX KOHCYIBTAlMH | KOMIUIEKTOB JUIsl J1a0OPAaTOPHOM pabOTHI MO ONMpPEAENICHUIO JIEKTPOIPOBOJHBIX PacTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAMH, 3JIEKTPOIBl H3MEpUTEIBHEIE,




JNMEKTPOABI CpaBHEHHUs); 6 KOMIIEKTOB AN J1abopaTopHOil paboTl MO  OHpENeNICHHIO
NOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ NMPOOMpPKaMu, HaOop peakTHBoB, pH-Merpsl); BeITsDKHON
mkad

YuebHas AyIUTOPHS TUTS
NPOBEJCHUS  T'PYMIIOBBIX u
MHANBUYaIbHBIX KOHCY/IBTALNH

AynmutopHas nocka; Kommekr ydeOHoN MeOenw; 6 KOMIUIEKTOB AT JTabopaToOpHOi paboOTHI MO
OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEIETIECHHIO 3IEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITATHBEI C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CPaBHEHUs); 6 KOMIIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkad

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
MHANBUIYaIbHBIX KOHCYIBTALNH

AynutopHas nocka; Kommiekr ydeOHoON MeOenw; 6 KOMIUIEKTOB JJIS JTabopaToOpHOi paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBHI C MPOOHPKaMH, HAOOp XUMUYECKHX PEareHToOB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPENEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(TIK-2mT., WCTOYHMK TOKa-3 INT., INTATHBBL C TPOOMPKAMH, 3JIEKTPOIbl H3MEPUTENBHEIE,
SNIEKTPOABI CpaBHEHUs); 6 KOMIIIEKTOB M J1abopaTOpHOil paboTBI MO  OIpENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

MPOBEICHUS TPYTIITOBBIX u

MHIUBUAAYATbHBIX KOHCYIbTAIMI

YyeOHas AyAUTOPHS i | AyauropHas nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIIITOBEIX u

WHIBAAYaIbHBIX KOHCYIbTAIHH

YuebHas ayJUTOpHs quist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEACHHS TPYIIIOBBIX u

WHIBAAYaIEHBIX KOHCYIbTAINH

YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HPOBEACHUS TPYIIIOBBIX u

WHIUBUAAYANTbHBIX KOHCYIbTAIMI

YuebHas aAyIUTOPHS quis | AynutopHast nocka; KoMruiekT ydeOHOH Mebenu; MynpTumenuitHoe o0OpymOBaHHE: HPOEKTOP
IIPOBEICHUS 3aHATHH | (CTAIlMOHAPHBIN), 3KpaH (cTarmoHapHsIi), ITK (mepeHocHoit)

JIEKIIMOHHOTO THIIA

TTomerenue s | Kommnekr  yuebnoit wmebenmn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u
CaMOCTOSTEIILHOM paboTHI | 00ECTIEYHBAIOIIMX ~ JOCTYI B BJICKTPOHHYIO  HH(MOPMAIIMOHHO-00pa30BAaTCIBFHYIO  Cpexy
o0yJaronxcs YHuBepcuTeTa.




