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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.B

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.1.1 | Mladopmarmika

2.2 | ucuMnJMHbI M MPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE TAHHOMH THCHUILINHBI (MO1Y/Is1) HEOOX0AMMO KaK
npeiIecTBYIOIIee:

2.2.1 | UmxeHepHas KOMITbIOTEpHAs rpaduka

2.2.2 | BeposiTHOCTh U CTaTUCTHKA

2.2.3 | @unocodus

2.2.4 [ T'eounpopManuOHHBIE CUCTEMBI

2.2.5 | Texuomoruu c6opa u 06paboTKH HHPOpMAITUI

2.2.6 | Texnonornveckas (MPOEKTHO-TEXHOJIOTUIECKAs) TPAKTHKA

2.2.7 | llporpaMmmupyeMbie JOTHYECKHE KOHTPOJLIEPHI

2.2.8 | OxoHOMHKA

2.2.9 | MukpoImponeccopHble CUCTEMBI YIIPaBICHUS

2.2.10 | BeposTHOCTB M CTaTUCTHKA

2.2.11 | dunmocodust

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIUITJINHBI

MOLYJIsA)

YK-1: Cnioco0eH ocymecTBJIATH NOMCK, KPUTHYECKU aHAIU3 ¥ CMHTe3 HHGOPMALMH, NPUMEHSTh CUCTEMHBbIH MOAX0 A

pemieHus MOCTaBJACHHBIX 3a/1a4

VYK-1.1: OcymiecTBisieT MOUCK U CHHTE3 MOJTYYCHHON HHPOPMALIUH ISl PSLICHUS TOCTABICHHBIX 3324

VYK-1.2: IIpoBomut KpuTHYECKN aHATH3 HH(GOPMAIINY IIPH PEIICHIH IIOCTABICHHBIX 33129

VK-1.3: IlpumeHsieT CUCTEMHBII MOIXO. AJIS pelIeHHs MOCTaBIESHHBIX 33134

B pesyinbrate 0CBOCHMS AMCHUIIMHBI 00y4aIOLIUICS 10JIKEH

3.1 |3nars:

3.1.1 | Baxxneiirie MeTOIbl XUMHUYECKHUX MCCIIEOBAHNI M UX TIPUMEHEHHE JUIsl pEIICHUS MTPAKTHYECKUX 3a1a4

3.2 | YMeTh:

3.2.1 MPUMECHATh XUMHUYECKNUE 3aKOHBI UIS PCIICHUSA MPAKTUICCKUX 3a4a4, UCTI0JIb30BATH OCHOBHBIC XUMUYECKNUE 3aKOHbBL

3.3 | Bnagersn:

3.3.1 | HaBBIKaMM IPUMEHEHUS IPAKTHYECKUX 3aKOHOB XUMHH, 3KCILTyaTallu OCHOBHBIX IPHOOPOB 1 000PYIOBaHHMS B
XMMHYECKOH 1abopaTopun, 0OpadOTKH U HHTEPIIPETALHH PE3yTbTaTOB XUMHIECKOTO aHAIIN3a

4. CTPYKTYPA JUCHUILIAHBI (MOIYJI5T)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo

3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE 3aKOHBI XMMHMH

Jlex OCHOBHBIE TIOHATHS U 3aKOHBI XUMuH /JIek/ 2 2 JI2.1 J12.2 0

JIab WHcrpykTak no Texauke 6e3onacHocTd. OCHOBHBIE TOHATHS /J1ab/ 2 2 J13.1 0

Cp Kiraccs! 1 Ha3BaHMS XUMHYECKUX coequHeHnit /Cp/ 2 4 J1.1 0

JIab OcHOBHBIE 3aKOHBI XUMuH /J1ab/ 2 2 0

Cp OcHoBHBIE 3aK0HBI XuMuH /Cp/ 2 10 0

Pazpen | Paspen 2. Xumuueckue TepMOAMHAMUKA U KUHETHKA




Jlex OHepreTvka XUMUYECKUX peakuuit /JIex/ 2 2 J2.1J12.2 0
Cp OHepreTuka XUMH4ecKux peakuuit /Cp/ 2 10 0
Jlex CkopocTh xumMmu4eckux peaxuuit /JIex/ 2 2 0
JIab CkopocTh XUMHUYECKUX peakmuii /J1ad/ 2 2 J1.1 0
Cp CkopocTb XuMudeckux peakuuii /Cp/ 2 10 0
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 0
Jla6 Xummaeckoe paBHoBecHe /J1a6/ 2 2 0
Cp Xummueckoe paBHoBecue /Cp/ 2 10 JI1.1 0

Paznen | Paspen 3. PacTBopbl M MX cBoOiicTBa

Jlek CocraB u cBo¥icTBa pacTBOpoB /JIek/ 2 2 JI2.1J12.2 0
Jla6 CocraB u cBoO¥icTBa pacTBOpoB /J1ad/ 2 2 JI3.1 0
JIab T'unponus coneii /J1a6/ 2 2 0
Cp CocraB u cBo¥icTBa pacTBOpoB. ['uaponus comneit /Cp/ 2 10 0
Pazmen | Pa3zpmen 4. DinekTpoxuMudecKue CHCTEMBI
Jlex OKuUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiun /JIex/ 2 2 JI2.1J12.2 0
JIab OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 2 2 JI3.1 0
Cp OKUCIUTENFHO-BOCCTAHOBUTENBHBIE peakiyn /Cp/ 2 10 JI1.1 0
Jlex lanpBannveckuii anemMenT. DnexTponun3. Kopposus meranios. 2 4 0
AxkymynsaTopsr /JIex/
Jla6 Kopposus meramios /J1a6/ 2 2
Cp Dnexrpoxumus /Cp/ 2 10 0
UKP 3amuTa nadopatopHsix padot /MKP/ 2 2 JIL.1J12.1 0
J12.2J13.1

5. COAEP)KAHME AVNCLUIIIANHEBI (MOAYJIST)

Paznen 1

Tema 1 OO1ue 3aKOHBI XUMHH
OCHOBHBIE IIEeJIH U 3a/1a49H AUCIUILTHHBI, €€ CTPYKTYpa U CBsI3b C AUCIUILUTUHAMU B OOIICH CHCTEME MOATOTOBKY CIICIHATUCTA.
OCHOBHBIE cTeXHOMeTpHIeCcKHe 3aKOHbI. OCHOBHBIC HANIPABJICHUS TEXHUIECKOTO ITporpecca B OTPacIIy.

Paznen 2: «CtpoeHue BemecTBay

Tema 2.1 Ctpoenue atoma KBanToBbIe uncia. Pacipesienenue 31eKTpOHOB 110 YPOBHSAM U NTOLYpOBHIM. BiusHue cBoiicTs
XHMHYECKOTO JIEMEHTa B 3aBUCHMOCTH OT €T0 IEeKTPOHHOI KOH(UTypaIHH.

Tewma 2.2 [epuoanueckuii 3akon JI.M1.Menaeneera CTpyKTypa NEpUOAMYECKON cucTeMbl. [leprnoanuyHOCTh N3MEHEHHUS! CBOMCTB
XUMHYECKHX 3JIEMEHTOB U UX COCIMHEHUM.

Paznen 3: «Xumuueckasi TEpMOIMHAMUKA M KUHETHKA

Tema 3.1 [Ipeamer U OCHOBHBIEC IOHATUS B XMMUYECKOH TepMOAUHAMUKE. Buabl TepMOANHAMUYECKUX CUCTEM U TAPAMETPOB.
Kraccupukanus TepMouHAMUYECKUX MIPOIECCOB. BHYTpeHHs sHeprus U sHTanbIus. Temnossie 3G (exTs! 1 UX UCIOIB30BaHNE B
XUMHYECKOH TEXHOIOTHU. DHTPOMHS.

Tema 3.2 Dueprus ['u66ca. HanmpaBneHHOCTh XUMIYECKHX peakimii.lccnenoBanre 0CHOBOHOTO YpaBHEHHS TEPMOIMHAMUKH.

Tema 3.3 CkopocTh XHMHUYECKHUX PEAKIU B TOMO- ¥ TE€TEPOreHHBIX cucTeMax. DaKTOpHI, BIUSIONIIE Ha CKOPOCTh peakiuil. Teopus
Appennyca. Karanuzatopsl. [ OMOreHHBIN U reTepOreHHbIN KaTaau3. 3aKoH IEeHCTBYIONIMX MACC Il HEOOPAaTUMBIX PEaKIHid.
[1pasuna Bant-TI'odda. Xumudeckoe u asoBoe paBHoBecue.IloHsATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKIHAX. XUMHUUECKOE
paBHOBecHE. 3aKOH JEHCTBYIOIINX Mace s 00paTuMBIX peakiuid. DakTopsl, BIUSIONNE HA XUMIYecKoe paBHOBecue. [Ipunmum Jle
-[larense.

Paznen 4: «PacTBOpBI M MX CBOWICTBaAY

Tema 4.1 Knaccuduxauus pactBopoB. CriocoOb! BeIpakeHHUs] KOHIIEHTPALUH pacTBOpa.

Tema 4.2 PacTBOpEI HENEKTPOIUTOB M UX KOJUTMTATUBHEIC CBOMCTBA. 3aK0H pa3basneHnss OCTBaNbIA.

Tema 4.3 loHHOOOMEHHBIE pEaKIMUN ¥ THAPOJIN3 coseld. Teopust slekTpoauTriaeckoit qucconuanun. CTernmeHs 1 KOHCTaHTa
quccoranuy. Crna0ble ¥ CHIbHBIE 3IeKTPoIuThl. CBOMCTBA pacTBOPOB 3MIEKTPoIUTOB. MIoHHOE pon3BeeHne BoAbL. BogopoaHbIif
nokasateib. THankaTopel. OCHOBHBIE THITHI THApONU3a coieil. Onpenenenue pH B kaxaoM tune. CteneHs runponusa. GakTopsr,
BIMSIOININE Ha TPOIECC THAPOIHI3a.

Pazgen 5 "DnekTpoxuMudeckue CUCTEMbI"

Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHEIE peakiun (OBP) OxucnnrensHO-BoccTaHOBHTENBHEBIE peakimy (OBP). OcHoBHEIE




HOHSATHUS JaH-HBIX peaknuil. CTeneHs okuciaeHus. OKUCINTETbHO-BOCCTAHOBUTENIFHBIE CBOMCTBA AIEMEHTOB U UX COSIUHEHHH.
ITpaBuiio anexTpoHHOTO Oananca. Ypasuusanus OBP MeTonamu 31€KTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasnoBuaHOCTH
OBP. Baxuelimue okucnuTenu 1 BoccTaHoBUTEIH. OKUCIUTEIbHO-BOCCTAHOBUTENIbHASI JBOMCTBEHHOCTh XUMHUYECKHUX 3JIEMEHTOB.
Tema 5.2 OcHOBBI eKTpoXUMHUH. TIOHATHE AIEKTPOXUMHIECKOH CHCTeMBI. BUabl crucTeM. DIeKTPOAHBIIN MOTEHIHAT METaJIA.
DNeKTpOXUMUYECKUN psal HanpshkeHni. CBoICTBa psiZia AaKTUBHOCTH. XMUMHUYECKHUE HCTOYHUKH HJIEKTPUYECKOTO TOKA.

Tema 5.3 INanpBannveckuii 3nemenT. [Tpuniun padotsr. Pacuer DJIC.

Tema 5.4 DnekTpoau3 BOAHBIX PACTBOPOB U €70 3aKOHOMEPHOCTHU.

Tema 5.5 Koppo3sust MeTtamioB. 3anyra METanIoB OT KOPPO3HU.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrImosHEeHHBIE 1 3aIIUIIEHHbIE TA0OpAaTOPHbIE PAOOTHI.
PemieHHbIe 1 3a4TEHHBIE KOHTPOJIBHBIE PA0OTHI.
3ayer 1Mo JUCLMIUINHE.

6.2. TeMbl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM IIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

3amgaHus Iy OLEHKH C(OPMUPOBAHHOCTH KOMITCTEHIUIL:
KOMIIETEHIUA YK-1 CriocobeH ocymecTBIsATh KpUTHYECKHA aHaTN3 MPOOJIEMHBIX CUTYallMil HA OCHOBE CUCTEMHOTO MOJX0/1a,
BBIPa0ATHIBATh CTPATETHIO ACHCTBUIA

3aKphIThIE BOIIPOCHI

1. O6bem, 3aaumaemslit O2 maccoit 20 T (H.y.) paBeH

1,4

*14 n

140 n

28 1

2. [TnotHoCTh OKcuaa cepsl (IV) o kucnopoy

1,5

4

*2

3

3. O6sem 80 r O2 npu t =20 0C u gaBnennu 101,45 xI1a pasen:
*60 n

1200 ky06.m

120 n

60 xy6. M

4. MaprannoBoii kuciore HMnO4 cooTBeTcTBYyeT OKCHIL:
MnO2

*Mn207

MnO3

MnO

5. Tlpu croparunu 1,8 T TpeXBaIeHTHOTO MeTaJlIa OBLTO MmosydeHo 3,4 T ero okcuaa. OmpenenuTe OTHOCUTENBHYIO aTOMHYIO Maccy
MeTauia

*27

2,5

1124

5,1

6. B cucreme CO2 (1) + C (k) = 2CO (T) 3HTpOMHS. ..
*yBEITHYNBACTCS

YMEHbBIIACTCS

0CTaeTcs HEM3MEHHOU

CHaYaJa yMEHBIIAETCS, 3aTeM yBEITMUUBACTCS

7. CaMONIpOM3BOIbHOE NPOTEKAHNE PEAKIIUH BO3MOKHO, KOTAA. ..
AH>0

*AG<0

AS>0

AH<0

8. Ucxons n3 3Haka AG clieIyroIux peaknuii caenaiTe BEIBOI O TOM, KaKHe CTEIIEHH OKHCIEHHS 0oJiee XapaKTepHbI U1 CBUHIA U
0JIOBa:

PbO2(k) + Pb(x) = 2 PbO(k); AG<0

SnO2(x) + Sn(k) = 2 SnO(x); AG>0

st Pb +2, st Sn +2

*nis Pb +2, nius Sn +4

st Pb +4, s Sn +2




s Pb +4, nins Sn +4

9. Bo ckoubko pa3 yBenn4uuTCst ckopocTh peakiuu 2S02(t) + O2(r) — 2S03(T)
ITpu yBenuuenun konuentpauuu SO2 B 3 paza:

3

6

*9

18

10. Ipu noseiennu Temnepatypst oT 10 0C xo 80 0C mpu TemnepaTypHOM K03 GHUIHEHTE PABHOM 2, CKOPOCTh PEAKIIH
YBEIMYHUBAETCS B. ..

64 paza

*128 pa3

32 paza

256 pas

11. YcTaHoBuTe COOTBETCTBHUE Kilacca coeaunaeHus popmyne H2SO4:
Oxcun

OcHoBaHue

*Kucnora

Conb

12. B ranpBaHMYECKOM 3JIEMEHTE U JEKTPOJIM3EPE Ha aHO/AE TPOTEKALT:
*[Iporiecc OKUCICHUS

IIpouecc nonHOTO OOMEHA

IIpouecc o6pa3oBaHMs KUCIOPOIA

ITponecc BoccTaHOBIEHUS

13. DnekTpoHHas KOHGUTYpAIUs aToMa KaJIvs:

1522522p63s23p5

*1522s22p63s23p64s1

1522s22p63s23p3

1522522p63s2

14. TTono>XuTenpHBIA KaTaIu3aTop B XMMUUECKOH peakIuu:
*YMEHbIIACT SHEPTUI0 aKTHBAIIH

VYBennuuBaeT TEIoBor 3h(heKT peakyun

CMemaer XUMHYECKOE PaBHOBECHE

YBenu4uuBaeT SHEPIUI0 aKTUBALIUU

15. ®opmyna amns pacyera BenuuuHbl pH:

pH=[H+]

*pH=-lg[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITBIE BOIPOCHI

1. YpaBHsiiiTe METOIOM DJIEKTPOHHOTO OanaHca. Haliaure cyMmmy k03¢ GUITEHTOB

Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Otser: 22

2. YpaBHsiiTe METOIOM 3JIeKTpOHHOTO Oananca. HalianuTte k03¢ GHUIUCHT epe/l OKUCITUTEIEM

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

Orser: 1

3. Paccuuraiite creneHn okucaeHus a3ota B Mosiekysie NH2 - NH2

(OTBET 3aMUIIKUTE ENBIM YUCIOM YIUTHIBAsI 3HAK +/-)

Orser: -2

4. Ha HeliTpanu3anuio KUCIOTEI Maccoit 2,45 r uaer 2,00 T ruapokcuaa HaTpus. MomnspHas Macca KBUBAJICHTa KUCIOTHI paBHA
r/MOJb

Orser: 49

5. Boccranosnenue Fe2O3 Bonopo1oM IPOTEKAET 110 yPABHEHUIO

Fe203 (x)+ H2 (r) = Fe(x) + H20(r) AH = +966 x/»/monb, AS = 1387 Jlx/mMonsK. BoccranoBneHrne HaYHETCs IPH TeMIIepaType

(OTBET OKPYIIIUTH JI0 LEJIOTO YHUCTA): K.

Ortsert: 697

6. OcmoTHYECKOE AaBJIEHHE pacTBOpa, cogeprkamiero 1 1. 18,4 r rmunepuna (M = 92 r/mons) mpu 10 0C, R = 0,082 n.atm/K.mous:

Ortsert: 4,64 at™

7. CKOJIBKO MOJIEH HEIJIEKTPOJIUTA JIOJDKEH COJlepKaTh 1 JI pacTBOpa, 4ToOBI €ro ocMoTHYecKoe naBienue mpu 25 0C ObUT0 paBHO

2,47 xI1a (OTBET OKPYTIINUTE O THICSYHBIX)

Ortser: 0,001

8. Ha ckonbKko rpajsycoB MOBBICUTCS TeMIiepaTypa KurneHus Bojbl, eciu B 100 T Bojabl pactBoputh 9 T rimoko3sl COH1206 (otBer

OKPYTIIUTE JIO COTHIX)

Orsert: 0,26

9. Ilpu pactBopenuu 3,24 r cepol B 40 T OeH301a Temneparypa Kurnenus rnociieasero noseicunach Ha 0,81 K (E(6en3ona) = 2,56).

3HAYUT, MOJIEKYJIa CEPBI B PACTBOPE COCTOUT U3 (yKa3aTh YHCIIOM)

Ortser: 8

10. KakoBa koHnenTtpauus nonoB Hatpus B 0,011 pactBope Na2SO4, eciu cunTath AUCCOLMAIMIO TOTHON




Otset: 0,02 MoJB/1
11. BBIUMCIUTD KOHCTAHTY JUCCOLMAIIUHN YTOJILHOM KUCIIOTHI TI0 IEPBOM CTYIIEHHU, €CIIM CTEIEeHb Juccoluanuu pagHa 1,73 « 10—3,
a MOJIIpHas KOHIIEHTpaIws dkBuBaneHTa 0,1 Momnb/i1. OTBET OKPYIIIUTH 10 TeNbIX__ ¢ 10—7

OrtsgeT: 3

12. Macca pTyTH, BbIJETUBILEICS TPU OITyCKaHUM MeIHOM TiaTuHbl Maccoit 200 r B pactBop HuTpata prytu (1I),
coJiep Kaluii 2 MOJIb COJIM paBHA rpaMMOB (OTBET OKPYTIIUTE JIO LIEITBIX)

Ortsert: 402

13. CranaapTHBI 27EeKTpOAHBINH oTeHnuan Hukens -0,25 B, a kobanbta -0,28 B. KoTopblii n3 MeTaioB BEICTYIHT KaTOAOM B
JIAaHHOM TaJIbBaHUYECKOM nape?

OTBET: HUKEb

14. Beruucnure 5KBUBAJIIEHTHYIO MacCy METajlla, 3Hasl, YTO IIPU 3JIEKTPOIM3E PACTBOPA COJIM 3TOr0 MeTala 3arpadeno 36187,5 Kn
9JIEKTPUUYECTBA M HA KaTO/e BBIACTMIOCH 12 I MeTania. (OTBET OKPYIIIUTD A0 LEJbIX)

Ortger: 32

15. Ilpu yBeNnM9IeHUH JaBIICHHUS PABHOBECHE CMEIIASTCS B CTOPOHY 00pa3oBaHHs 00BeMa ra3000pa3HbIX
MOJIEKYIT

OTBET: MEHBIIIETO

Tunossie BOIIPOCHI K HpOMe)KyTO‘-IHOﬁ aTTeCTaluu 06yqa}011mxcs[ 110 JUCHUITIIIMHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MAacChl BEIIECTB. 3aKOH IOCTOSHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClleACTBUSA. 3aKOH IKBHUBaNEHTOB. OIpeieneHne 3KBUBAICHTHBIX MacC MPOCTHIX U CIIOXKHBIX BEILIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHASI ATOMHAsI Macca 3JIEMEHTA.

3. KBanToBBIE YnCIIA.

4. Pacripeniesienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsaM. IIpunnun ITaynu. IIpasuno Xynpa. IIpaBuio
KneukoBsckoro.

5. Ionstue 06 s-, p- ,d- ,f- amemenTax. XapakTep COeANHEHUH UMH 00Opa3yeMBbIX.

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHaTHE 0 rpynnax, NOATpyNnax U MNepuoAax.

[eproauyeckoe U3MEHEHHE CBOMCTB XUMUYECKUX JIEMEHTOB B TPYNIAX M IIEPUOAX: 3apsij spa; Paanyc aToMa; SHeprus
MOHU3aLUK; SHEPTHS CPOJICTBA K JIEKTPOHY; IEKTPOOTPHLATEIIBHOCTD; OKHCIUTEILHO-BOCCTAHOBUTEIBHBIE CBONCTBA.

7. Ilonsatue o BHyTpeHHeN 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOIIECCOB.

8. IMonste 06 sHTanbnMu. 3akoH ['ecca u ero cnexcteus. [loHsTHE 0 TeruoTax 00pa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MCHEHHS SHTAJBITNH IPH XUMHUYECKUX PEAKIIHAX.

9. IMousatne 06 sHTpOrMHU. BTOpOii M TpeTnii 3akoHBI TepMoauHamMuky. CTaHTapTHAs YHTpONHS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIUU CUCTEMBI.

10. IMonsTre 006 M300apHO - N30TEPMUUYECKOM NoTeHnuaine. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHS BO3MOXHOCTH
IpOoTeKaHus npornecca. Pacuer m3meneHns ceoboxHoi sHeprun [ m6oca.

1. Xumudeckas: kKuHeTHKa. CKOPOCTh XMMUYECKOH Peaki[i B TOMOTEHHOH M TeTepOreHHOH cucTeMax. 3aBUCHMOCTb
CKOPOCTU XMMUYECKON peakiy OT KOHIEHTpauy. PU3HUeCcKuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUECKOH peakIuu.

12. BnusiHue TemmiepaTypsl Ha CKOPOCTh XUMHU4YecKor peaknuu. [Ipaswio Bant [odda u TemmeparypHbiid KO3pPHUIIHEHT.
Teopust Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuy OT SHEPTUU aKTUBALUH.

13. Karanus. OcHOBHbIE HONOXKEHUSI TEOPUH KaTaau3a. MeXaHu3M FOMOTE€HHOTO M TeTepOreHHOro KaTauu3a.

14. INonsTHe 00 OOpaTUMBIX PEAKIUAX M XMMHUUECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUICCKIMH (DYHKITHSIMH.

15. [punuun Jle-lllarense. BnusiHue usmeHeHus: TeMneparypsl, JaBlI€HUs, KOHIIEHTPAllMM BELIECTB HAa CMEIIEHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHKa pacTBOpoB. CIOCOOBI BRIpaKEHHsT KOHIICHTPAIUi PacTBOPOB.

17. TepMoauHaMuKa NpoLECCOB pacTBOpeHUsl. BiausHue TemmnepaTypsl U JaBlI€HUsI HA paCTBOPUMOCTb BELIECCTB.

18. KonnuratuBHble CBOMCTBa MaeanbHBIX pacTBOpoB. 3akoH Bant-I'odda. 3axon Payns u ero cnenctus. CriocoOsl
oIpeziereH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INousaTne 06 smexTponurax. Teopust MeKTPONUTHIECKON mucconuanuy. OO IPUHIHIT TUCCOMUAINH. DICKTPOIUTHL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH DIEKTPOTUTUIECKOH Tucconmanun. Jucconuanus KucioT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHUIN
(0ITHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CPEIHUX, KUCIIBIX, OCHOBHBIX).

20. KomnmuraTuBHbIE CBOHCTBAa PACTBOPOB IIEKTPOIUTOB. M30TOHMUeCKUH Koadduument. CteneHp qucconuanyu. [loHsTre o
CWIIBHBIX U CITA0BIX DJIEKTPOIUTAX.

21. CnaOsbie snextponuTsl. KoHcranta auccouuanuu. 3akoH pazbasineHus OcTBajibla.

22. CUIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTh MOHOB. [IOHATHE O KaXylIelcs CTENEHU JUCCOLMAIINU.

23. Honnoe npoussenenue Boasl. Ilokazatens Bogopona. MHAMKATOPEL.

24. HoHHO-00MeHHBIE PeaKIMU B PaCTBOpPax 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIHH.

25. JKectkocTh Boabl. Bpemennast u mocrosiiaas. CriocoObl yCTpaHEHHS .

26. T'unponus coneii. O6paTuMocTh Tuaponu3a. CreneHs ruapoin3a. KoHcTaHTa ruposn3a. Y CIoBUS YCHIICHUST THIPOIIU3a.

T'unponu3 pa3nuuHBIX TUIIOB CONEH.
27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCICHHUS, OKUCIUTENIX U




BOCCTaHOBUTEIISIX. BarkHEHIIINE OKMCIUTEIN U BOCCTAHOBUTEIIH.

28. MeTtobl cOCTaBICHUS YpaBHEHUH OKUCIHMTEIBHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpenax. Tunsr OBP.
29. Teopust AMEKTPOAHBIX MOTEHIMANOB. Y paBHeHHe HepHera. OnpeneneHie CTaHIapTHRIX 3JICKTPOIHBIX MOTCHIHAIOB.
YeTpoicTBO BOZOPOAHOTO 3IEKTpoAa. Pl HanpskeHuid MeTaIoB.

30. lanpBaHKMYecKHe 2JEMEHTHI. Y CTPOUCTBO M mpuHIMN paboTsl. Pacuer D/IC.

31. DNeKTpoau3 B paciulaBax U pacTBOpax JIEKTposnToB. IlocienoBaTeabHOCTh NPOLIECCOB NPOTEKAIOUIUX HA aHOME U
karojie. 3akoHbl Dapanes. Pacuer 00beMa 1 MacChl BENIECTB, BBIIEIHUBIINXCS MIPH dJIeKTpou3e. [I[puMeHeHne ek Tpou3a.

32. Koppo3sus meramios. Xumudeckas ,3iaekrpoxumudeckas. CrocoObl 3aIIUThl METAJUIOB OT KOPPO3UH.

33. Axkymynatopel. Kucnothsie. Hlenounsie. [Tpunimnm paboThI.

TunoBble 3a7aHUs 10 JUCLIUIIINHE:

1. PaccuntaTh 3KBHBaJCHTHBIE Macchl cienyronmx coeaunenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmiricaTh AIIeKTPOHHYIO KOH(HTYpaIMio aToMa MapraHiia. YKa3aTh BO3MOJKHBIE BaJICHTHOCTH W XMMUYECKHE CBOWMCTBA.
Omnucats KBAHTOBBIMH YHCIIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccuntare TernoBoil 3¢ (GeKT peaknuu ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJNBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaklUy , €CIU YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llenscuto, TeMeparypHslit ko3 dunmenT paseH 3.

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

O YBEJIUYUTh TEMIIEPATypy

O MIOHM3UTH KOHIIEHTPAINIO BemecTBa B

O MOHU3HUTH JAaBICHUE B CUCTEME

HanMcaTh BbIPAKEHHE U1l KOHCTAHThl PABHOBECHS ITaHHOM peakiuu.

6. Paccunrats MomspHyro koHneHTpanuto 200 v 20% pactBopa xmopuna kaeius ([1=1,015 r/m).

7. Ha ckonbko NMOHU3UTHCS JaBleHUE Napa Haj pactBopoM npu 25 °C, cogepxkamumM 15 r rimrokosel B 150 r Boasl. [laBineHue
napa HaJl YUCTBIM pacTBOpHUTEIEeM(IIpU TOH ke Temmeparype) paBHo 26 klla.

8. Hanwmcats peakuuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kaxIoM ciiydae THIPOJIN3A.

9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OanaHca

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

10. Paccunrate 3/IC ragbBaHUYECKOTO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pacTtBopax cooTBeTCTBeHHO [ 1] Monb/i 1 [0,01] Monb/11. YKa3aTh HanpaBiIeHUE TBUKEHUE JICKTPOHOB.

KontposbHbie paboThl IO TEMaM:

. CrpoeHue aToma

. XuMm4eckasi TepMOTMHAMUKa

. XuMun4eckasi KHHETHKa

. PacTBOpHI 1 1X cBOiCTBa

. loHOOOMEHHBIE peakIiu

. 'unponus coneit

. OKHCIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKIIUI
. DIIEKTPOXUMHUS

0NN Nk W —

6.4. Meronnueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHala Ha 1a00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCs CAAHHOM, IPH BBIMOTHEHNH CIEAYIOMIUX YCIOBUH:CTYIEHT Ha Hell MPUCYTCTBOBAJ, BBIMOIHUI,
3aIIUTHI TEOPETHUECCKUI MaTepual 1mo qaHHoi Teme. KoHTpomsHas paboTa cuuTaeTcs BEIOJTHEHHON YIOBIETBOPUTEIBHO, TIPH
pemennn cryaeHToM 70% 3agaHuii cComepKaIMXcs B BapHaHTe.

3adeT 1o AUCIMILUIMHE CTAaBUTCS MO UTOraM paboThl 00yJaroIerocst B Te4eHHE CEMECTPA, BBIPAXKEHHBIM B BUJIE BBINOTHEHHS
KOHTPOJIBHBIX Pa00T, paboThI Ha KOJUNIOKBHYMAX, BEIIIOIHEHHS U 3aIlIUTHI 1a00PaTOPHBIX paboT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBo, 01
JI1.1 |I'nmuaka Hukomnaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yue0. nocodue Mocksa: MuTerpai-
JleonnnoBuu IIpecc, 2001
7.1.2. JlonoHUTeIbLHAS JIUTEpaTypa
ABTOpBI, COCTaBUTENH 3aryiaBue WznarenscTBo, rox
JI2.1 |Pocun U. B., Tomuna | OOmias u Heoprannyeckas xumust. COBpeMeHHBbIH Kypc: YdueOHoe Mockga: M3narenscTBoO
JL . nocobue it 6akamaBpoB IOpaiir, 2016
JI2.2 | KopoBun Hukomnait OOmas xuMus: y9eOHHUK Mocksa: Beiciias mikona,
BacunbeBuu 2007

7.1.3. MeTtoanueckue pa3padoTKu




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI3.1 |3aitnes B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)
Hasnauenue Ob6opynoBaHue
VYueOHas AyITUTOPHS qutst | AynuropHast gocka; Kommekt yge6Hoi Mebenn; KoMIDIeKTsl XUMIYECKOH OCYIBl U PEaKTHBOB

IIPOBEJIEHUs TEKYIIEro KOHTPOJSL
U IIPOMEXKYTOYHOH aTTeCTalUuK

JUIS TIPOBEJICHUS] XUMHYECKOTO PaKTHKyMa; BEITspKkHOH mikad

VYyeOHas AyAUTOPHS IS
MPOBENCHHS TEKYIIEr0 KOHTPOJIS
Y TIPOME)KYTOYHOH aTTeCcTaIiH

AynuropHas nocka; Kommiekt yue6Hoi mebenn; KOMIUIIEKTbl XUMHUUECKONW NOCYAbl U PEaKTHBOB
JUIsL IPOBEJICHHS XMUMHUECKOTO MIPaKTUKyMa; BBITsKHOI mIkad

YuebHas ayJAUTOpHs JUTS
HPOBEJCHUS IPYIIOBBIX u
WHIMBUIYaJIbHBIX KOHCY/IbTAIUH

AynutopHas nocka; Kommiexr ydeOHolN MeOeny; 6 KOMIUIEKTOB AT 1abOpaTOpHOI pabGOTHI HO
OTIPENIEIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MpOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKAaMH, 3JEKTPOIBI H3MEPUTEIBHEIE,
QNIEKTPOAB! CPaBHEHHUs); 6 KOMIIIEKTOB AT J1abopaTopHOil paboTl MO  OHpENeNCHUIO
MOHOOOMEHHBIX peakiuil (IITaTHBBI C NMPOOMpPKaMu, HaOop peakTHBoB, pH-Mmerpsl); BeITsDKHOMN
mkad

YuebHas AyIUTOPHS JUTS
NPOBEJCHUS  T'PYMNIIOBBIX u
MHANBUYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommekr ydeOHoN MeOenw; 6 KOMIUIEKTOB AT JTabopaToOpHOi paboOTHI MO
OIIPEAEIECHHIO KECTKOCTU BOABI (IITATHUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJAOOpaTOpHOH paboThl IO ONPEIEICHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJNIEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEl C TPOOMpPKAaMH, 3JIEKTPOIBl H3MEpUTEIBHEIE,
NIEKTPOAB! CPaBHEHUsS); O KOMIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
HOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkadg

YuebHas AyIUTOPHS TUTS
NPOBEJCHHUS  T'PYIIOBBIX u
MHANBUIYalIbHBIX KOHCYIbTALNH

AynutopHas nocka; Kommekr ydeOHON MeOenw; 6 KOMIUIEKTOB JJIS JTabopaToOpHOi paboOTHI MO
OIIPEAEICHHIO KECTKOCTH BOABI (IITATHUBHI C MPOOHpPKaMH, HAOOp XUMUYECKHX PEareHToOB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPENEIECHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJEH
(TTIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBL C TPOOMPKAMH, 3JIEKTPOIBI H3MEPUTENBHEIE,
NIEKTPOAB! CPaBHEHUsS); 6 KOMIIIEKTOB M J1a0opaTOpHOil paboTBl MO  OIpENeNICHHIO
MOHOOOMEHHBIX peakuuil (ITaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsHKHON
mkad

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenu

MPOBEICHUS TPYTITOBBIX u

MHIUBUAAYATbHBIX KOHCYIbTAIMI

VYyeOHas AyAUTOPHS i | AyauropHast nocka; Kommiekt yuebHoii medenu

MPOBEICHUS TPYIIITOBEIX u

WHIBAAYaTbHBIX KOHCYIbTAIHH

YuebHas ayJUTOpHs quist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

MPOBEACHHS TPYIIIOBBIX u

WHIUBAAYAITEHBIX KOHCYIbTAIMH

YuebHas ayAUTOpUS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

HPOBEACHUS TPYIIIOBBIX u

WHIUBUAAYANTbHBIX KOHCYIbTAIMI

YueOHas aAyIUTOPHS quis | AynutopHas nocka; KoMruiekT ydeOHOH Mebenu; MynpTumenuitHoe o0OpymOBaHHE: HPOEKTOP
IIPOBEICHUS 3aHATHH | (CTaIlOHAPHBIN), 3KpaH (cTannoHapHsI), [TK (mepeHoCcHOIT)

JIEKIIMOHHOTO THIIA

TTomerenue s | Kommekr  yuebnoit wmebenmn; I[IK — 10 mT., nogkmoueHHBIX K cetd "HHTepHer" u
CaMOCTOSTEIILHOM paboTHI | 00ECTIEYHBAIOIIMX ~ JOCTYI B JJICKTPOHHYIHO  HH(MOPMAIIMOHHO-00pa30BaTEIBFHYIO  Cpexy
o0yJaronxcs YHuBepcuTeTa.




