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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

2.1.2 | UudopmaTrka

2.2 | [ucuMnJIMHbI M IPAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOI JUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeamecTByouiee:

2.2.1 | MmxeHepHas KOMIIbIOTEpHas Tpaduka

2.2.2 | BeposTHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | T'eonH(pOpMaIMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa u 06pabOTKH HHPOPMAITUH

2.2.6 | TexHonorudeckast (IpOEKTHO-TEXHOJIOTHYECKas ) TPAKTHKA

2.2.7 | llporpaMmmupyemMble TOTHUECKHUE KOHTPOILIEPhI

2.2.8 | DxoHoMHKa

2.2.9 | MuKponpoI1ecCOpHbIE CUCTEMBI YIIPaBICHUS

2.2.10 | BeposTHOCTB M CTaTUCTHKA

2.2.11 | dunmocodust

2.2.12 | BeposTHOCTB U CTaTUCTHKA

2.2.13 | dunmocopust

3. KOMIIETEHIIMA OBYYAIOIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, RpI/ITl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 l/lH(l)OpMalll/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0 AJIs

pPelIeHUudA MOCTAaBJICHHBIX 3a1a4

YK-1.1: OcymniecTBiseT MOKCK U CHHTE3 MOJYYCHHOW HHPOPMAITUH [T PEIICHUS MOCTABICHHBIX 33149

YK-1.2: IIpoBomut KpuTHYIECKNT aHATH3 HH(GOPMALINY IIPH PELISHIH ITOCTABICHHBIX 3312

VK-1.3: TIpuMeHsIeT CHCTEMHBIH MOIXO/ AJIS pEeIIeHHs MOCTaBICHHBIX 33134

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI Oﬁy‘lal()llll/lﬁ(!ﬂ JOJIZKCH

3.1 |3naTh:

3.1.1 | BaxxHeiue MeToabl XUMUUYECKUX HCCIEJOBAHUM U UX IPUMEHEHHE AJIS PEIeHHs] IPAaKTUYECKUX 3a1a4

3.2 | YMeTh:

3.2.1 OPUMCHATH XUMHUYCCKUEC 3aKOHBI JJI PCHICHHUSA MMPAKTUYCCKUX 3a4a4, UCII0JIb30BaTh OCHOBHBIC XUMHWYCCKUEC 3aKOHBI

3.3 | Baragern:

3.3.1 | HaBBIKaMU IPUMEHEHHS IPAKTHIECKUX 3aKOHOB XMMHH, SKCIUTyaTalliy OCHOBHBIX IPHOOPOB M 000PYHOBAHHS B
XUMHIUYECKOH 1abopaTopun, 00pabOTKH U HHTEPIPETALUH Pe3yIbTaTOB XUMHIECKOTO aHAIN3a

4. CTPYKTYPA JUCHOUILIAHBI (MOIY.JI5T)

Bun HaunMeHoBaHue pa3ienoB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHS / Kype AroT
Paznen | Paspen 1. OcHOBHbIE 3aKOHBI XUMHU
Jlex OCHOBHBIC MTOHATHS 1 3aKOHBI XUMHUH /JIek/ 2 2 J2.1J12.2 0
Jlab HucTpykTaxk no TexHuke 6e3onacHoctd. OcHOBHBIE OHTHSA /J1ab/ 2 2 JI3.1 0
Cp Kraccs! 1 Ha3BaHMS XUMHUYECKUX coequHeHuit /Cp/ 2 4 J1.1 0




Jlab OcHoBHbIE 3aKOHBI XUMUH /J1ab/ 2 2 0
Cp OcHoBHBIe 3aK0HBI xumun /Cp/ 2 10 0
Paznen | Pa3gen 2. XumMuveckne TepMOAMHAMMKA U KMHETHKA
Jlex OHepreTHka XUMUYECKUX peaknuii /JIex/ 2 2 JI2.1J12.2 0
Cp OHepreTrka XUMHYeCKuxX peaknuit /Cp/ 2 10 0
Jlex CkopocTh XUMHYeCKnX peakuuit /JIex/ 2 2 0
Jla6 CKOpOCTh XUMUYECKUX peakiuii /J1ab/ 2 2 JI1.1 0
Cp CkopocTh XUMUYeCKuX peakuuii /Cp/ 2 10 0
Jlex Xumuueckoe paBHoBecue /JIek/ 2 2 0
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 0
Cp Xumuueckoe paBHoBecue /Cp/ 2 10 JI1.1 0
Paznen Pa3nen 3. PacTBopsl U uX cBoOlicTBa
Jlex CocraB u cBoO¥cTBa pacTBOpPOB /JIek/ 2 2 JI2.1J12.2 0
Jla6 CocTaB u cBoO¥icTBa pacTBOpoB /J1a6/ 2 2 JI3.1 0
JIab T'unponus coneit /J1ab/ 2 2 0
Cp CocraB 1 cBoiicTBa pacTBopoB. ['uaponus coneit /Cp/ 2 10 0
Paszmen | Pa3gen 4. DinekTpoXxuMuvecKue CHCTeMbI
Jlex OKHCIUTETPHO-BOCCTAHOBUTENBHBIE peakiuu /JIex/ 2 2 J2.1J12.2 0
JIab OKHCIUTETFHO-BOCCTAHOBUTENEHBIC peaki /J1ab/ 2 2 J13.1 0
Cp OKHCIUTETFHO-BOCCTAaHOBUTENBHBIE peakiwn /Cp/ 2 10 J1.1 0
Jlex l'anpBanndeckuii 3nemMenT. Dnexrpoaus. Kopposus meranios. 2 4 0
AKkymynsTopsl /Jlex/
Jlab Kopposus meramnos /J1ab/ 2 2
Cp Onexrpoxumus /Cp/ 2 10 0
UKP 3amura naboparopHsix padot /MKP/ 2 2 JI.1J12.1 0
J12.2J13.1

5. COAEP)KAHNE TUCOUIIIMHEI (MOLYJIST)

Paznen 1

Tema 1 OO1ue 3aKOHBI XUMHH
OCHOBHBIC LICJIU U 32J1a91 JUCLUIUIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOLICH CHCTEME TIOATOTOBKH CIICLHAIIHCTA.
OCHOBHBIE CTeXHOMETpUIEeCKHEe 3aKOHbI. OCHOBHbBIC HANIPABJICHUS TEXHUIECKOTO Iporpecca B OTPaciiy.

Pazgen 2: «CtpoeHne BemecTBay

Tema 2.1 Crpoenue atoma KBanToBble uncia. Pacipesienenue 31eKTpOHOB 10 YPOBHAM U NTOLYpOBHIM. BiusHue cBoiicTB
XMMHYECKOTO IEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOI KOH(DUTYpaIHH.

Tema 2.2 [lepuonuueckuii 3axon JI.1.Menneneesa CTpyKTypa neprHoandeckoii cucteMsl. [lepuoJuuHOCTh H3MEHEHHS CBOUCTB
XMMHUYECKHX JIEMEHTOB U X COCANHEHUIN.

Pazpen 3: «XuMuueckas TepMOJIUHAMUKA H KHHETHKAY

Tema 3.1 IIpenmer U OCHOBHBIE IOHATUS B XMMUYECKOH TepMOAUHaAMUKe. Buabl TepMOANHAMUYECKUX CUCTEM U 1apaMETPOB.
Krraccuukanus TepMoquHAMIYECKIX ITPOIECCOB. BHYTpeHH sHeprys U SHTAIbIHNS. Termnossie 3G (exTs! 1 MX HCIOIB30BaHAE B
XUMHUYECKOH TeXHOIOTHH. DHTPOIIHSL.

Tema 3.2 Dneprus ['u66ca. HanpaBneHHOCTh XMMHUYECKNX peakiuii.VicenenoBaHne OCHOBOHOTO yPaBHEHNUS TEPMOUHAMHKH.

Tema 3.3 CKOpPOCTh XMMUYECKUX PEAKLIUN B TOMO- U F€TEPOreHHbIX cucTeMax. MakTopsl, BIMSIOIUE HA CKOPOCTh peakuuil. Teopus
Appennyca. KatanuzaTopsl. 'oMOreHHbIH U reTeporeHHbIH KaTaau3. 3aKOH JeHCTBYIOMNX Mace I HeOOPaTUMBIX PeaKIuii.
ITpasuna Bant-TI'odda. Xumudeckoe u pasoBoe paBHoBecue.IloHATHE 00 0OpaTUMBIX 1 HEOOPATUMBIX PEaKLHAX. XUMHUUECKOEe
paBHOBecHe. 3aKOH ACHCTBYIONINX Macc sl 00paTHMBIX peaknnii. @akTopbl, BIUIONINE Ha XUMUYecKoe paBHoBecHe. [Ipnamumn Jle
-Ilarense.

Paznen 4: «PacTBOpHI M X CBOWCTBAY

Tema 4.1 Knaccugukanus pactBopoB. CriocoOb! BeIpakeHHs KOHIIGHTPAUU PacTBOpa.

Tema 4.2 PacTBOpBI HEAIECKTPOIUTOB U MX KOJUIUTATUBHBIE CBOICTBA. 3aKoH pazbasieHust OcTBanbia.

Tema 4.3 VloHHOOOMEHHEIE peakIuUH U THAPOIH3 coneil. Teopus anmekTpoauTiHdeckoil auccormarmy. CTereHb 1 KOHCTaHTa
nuccoranyy. CraOble M CHIIBHBIC 3IeKTPOIUTHL. CBOMCTBA pacTBOPOB 3NIEKTPOIUTOB. FIOHHOE Tpomn3BeneHNe BOAbL. BogopoaHbIif
nokasarenb. MHnukaTopsl. OCHOBHBIE THITHI THApon3a conell. Onpenenenue pH B kaxkgom tune. CteneHs ruaponuza. PakTopsl,
BIIUSIONIME HAa IPOLECC TUIPOITU3A.




Paznen 5 "OnexkTpoXxuMHUECKUe CUCTEMBI"

Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHBIE peakiun (OBP) OxucnurensHO-BoccTaHOBHTENBHEIE peakimy (OBP). OcHoBHEIE
HOHSATHUSA JaH-HbIX peakiuil. CreneHs okucneHus. OKUCINTETbHO-BOCCTAHOBUTENBHbIE CBOMCTBA DIEMEHTOB U UX COSIUHEHHH.
ITpaBuiio anexTpoHHOTO Oananca. YpasuuBanus OBP MeTonamu 31€KTPOHHOTO M HOHHO-3JIEKTPOHHOT0 OanaHca. PasHoBuaHOCTH
OBP. Baxuelimue OKUCIUTENN U BOCCTaHOBUTEIH. OKUCIUTEIHO-BOCCTAHOBUTENIbHASI JBOMCTBEHHOCTh XUMHUYECKHUX 3JIEMEHTOB.
Tema 5.2 OcHOBBI n1eKTpOoXUMHUU. TIOHATHE TEKTPOXUMHUIECKOH CUCTeMBI. BUbI ccTeM. DIEKTPOAHBII MOTEHIHAT MeTaIa.
OneKTpOXUMUYECKHH psi HanpshkeHHH. CBOMCTBA psifa aKTUBHOCTU. XMUMUYECKHE HCTOYHUKH HIEKTPHUECKOTO TOKA.

Tema 5.3 INanpBarnveckuii 3nemenT. [Tpunmum padotsr. Pacuer DJIC.

Tema 5.4 DnexkTponu3 BOIHBIX PACTBOPOB U €TO 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zust MmeTaiiioB. 3amuTa METalIOB OT KOPPO3UH.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BrImoHEeHHBIE 1 3aIUIICHHbBIE TaOOpaTOPHBIC PA0OTHI.
PenieHHbIe 1 3a4TEHHBIE KOHTPOJIBHBIE PAOOTEHI.
3a4eT 10 JUCLHIUINHE.

6.2. TeMbl NHCBMEHHBIX PadoT

He mpenycmoTpeHo ydaeGHBIM IIIaHOM

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

3amgaHus A7 OLEHKH C(OPMUPOBAHHOCTH KOMIICTEHINUIL:
KOMITETEHLMA YK-1 CriocodeH oCyIecTBAsSTh KpUTUIESCKHUI aHaIu3 MPOOJEMHBIX CHTYaIMii Ha OCHOBE CHCTEMHOTO TIOAX0/1a,
BBIPa0aTHIBaTh CTPATETHIO ACHCTBHUH

3aKpBIThIE BOIIPOCHI

1. O6wem, 3anumaemsiit O2 maccoii 20 r (H.y.) paBeH

1,4

*14 n

140 n

28 1

2. ITotHOCTH OKcuaa cepsl (IV) mo kuciaopomy

1,5

4

*2

3

3. O6svem 80 r O2 npu t =20 0C u ganennu 101,45 xIla paBen:
*60 1

1200 xy0.m

120 n

60 xy6. M

4. Maprannooii kuciore HMnO4 cooTBeTcTByeT OKCHIL:
MnO2

* Mn207

MnO3

MnO

5. IIpu cropanmu 1,8 r TpexBaeHTHOr0 MeTajuIa OBUTO MOIydeHo 3,4 T ero okcuna. Onpenennte OTHOCHTENBHYIO aTOMHYIO Maccy
MeTaula

*27

2,5

1124

5,1

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

YMEHBIIAETCS

0CTaeTCs HEU3MEHHOU

CHaJaja yMEHBIIAETCs, 3aTeM yBEITHUUBACTCS

7. CaMOTIpOM3BOJILHOE MTPOTEKAHNUE PEAKIIUH BOSMOXKHO, KOTJa. ..
AH>0

*AG<0

AS>0

AH<0

8. Mcxoma n3 3Haka AG clieIyloImux peaknuii caenaiTe BEIBOI O TOM, KaKHe CTEIIEHH OKHUCIECHHS OoJiee XapaKTepHbI U1 CBUHIA U
0JIOBa:

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




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

st Pb +2, st Sn +2

*11a Pb +2, uia Sn +4

s Pb +4, nios Sn +2

g Pb +4, qns Sn +4

9. Bo ckoJIbKO pa3 yBemuuuTCs CKopocTh peakiuu 2SO2(r) + O2(r) — 2SO3(r)
IIpu yBenndyenuu konuentpauuu SO2 B 3 pasa:

3

6

*9

18

10. IIpu noseimennu Temmepatypsl ot 10 0C go 80 0C mpu TemnepatypHoM KO3 QHLIHEHTe paBHOM 2, CKOPOCTb PEaKLIUU
YBEIMYUBAETCS B. ..

64 paza

*128 pa3

32 paza

256 pas

11. YcranoBuTe cooTBETCTBUE Kilacca coeauHeHust popmyne H2SO4:
Oxcun

OcHoBaHue

*Kucnora

Comnb

12. B ranpBaHUYECKOM 3JIEMEHTE U JEKTPOIU3EPE HA aHO/AE POTEKAET:
*[Iporecc OKHCICHUS

IIponiecc nonHoro 0OMeHa

IIpouecc oOpa3oBaHus KUCIOPOIA

ITponecc BoccTaHOBIEHUS

13. DnexTpoHHas KOHGUTYpAIUs aTOMa KaJIHs:
1522522p63s23p5

*1522s22p63s23p64s1

1522522p63s23p3

1522522p63s2

14. TTonoKUTENbHBIA KaTaTU3aTOP B XUMHUUECKOW PEaKLIUH:
*Y MeHBIIaeT YHEPTHIO aKTHBAIINN

YBenmumnBaeT TeIoBoi agdexT peakun

CmMenaer XMMHUYECKOEe PaBHOBECHE

YBenn4uuBaeT SHEPIUI0 aKTUBALIUU

15. ®opmyna i pacuera BeauuuHsl pH:

pH=[H+]

*pH=-lg[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITBIE BOIPOCHI

1. YpaBusiiTe MeTOJ0M 3JIeKTpOHHOTO OanaHca. Haiinnte cymmy koaddpumnmenTon

Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Otser: 22

2. YpaBHsiiTe METOIOM 3JeKTpOHHOTO Oananca. HalianTte k03 GUIUCHT epe/i OKUCITUTEIEM

KJ +K2Cr207 + H2S04 — J2 + Cr2(S04)3 + K2S04 + H20

Ortser: 1

3. PaccuuraiiTe creneHb oKucIeHus a3ora B moJiekysae NH2 - NH2

(OTBET 3aMUIINTE ENBIM YHCIIOM YIUTHIBAs 3HAK +/-)

Orser: -2

4. Ha HeliTpanu3anuio KUCI0Tel Maccoil 2,45 r uaet 2,00 r ruapokcuaa Hatpust. MonsgpHas Macca SKBUBaJICHTa KUCIOTHI paBHA
T/MOJB

Ortsert: 49

5. BoccranoBnenue Fe203 Bomopo1oM NpoTEKaeT M0 YPaBHEHUIO

Fe203 (x)+ H2 (r) = Fe(x) + H20(r) AH = +966 xJl»/mMonb, AS = 1387 Jlx/MonsK. BoccTaHoBIeHHE HAYHETCS PH TEMIIEpaType

(OTBET OKPYIITUTH 1O IIEIIOT0 YHCIIA): K.

Ortsert: 697

6. OcMoTHYECKOE JIaBlIeHue pacTBopa, coaepxamiero 1 . 18,4 r rmuuepuna (M = 92 r/mons) npu 10 0C, R = 0,082 n.atm/K.Mou1b:

Ortsert: 4,64 at™

7. CKOJIBKO MOJIEH HEIIEKTPOJIUTA JIOJDKEH COoJlepKaTth | JI pacTBOpa, 4ToOBI €ro ocMoTHYecKoe naBieHue mpu 25 0C ObuTo paBHO

2,47 xIla (OTBET OKPYTJIUTE O THICIYHBIX)

Ortser: 0,001

8. Ha ckonbKko rpasycoB MOBBICUTCS TeMIiepaTypa Kunenus Boabl, eciu B 100 T Boab! pactBoputh 9 T rimoko3sl COH1206 (otBeT

OKPYTIIUTE JIO0 COTHIX)

Ortser: 0,26




9. Ilpu pactBopenun 3,24 r cepsl B 40 r OeH301a TemnepaTypa KueHus mocieaHero nossicunacs Ha 0,81 K (E(6en3ona) = 2,56).
3Ha4YUT, MOJIEKYJIa CEPhI B PACTBOPE COCTOUT U3 (YKa3aTb YUCIIOM)

OrtBer: 8

10. KaxoBa konnenrparms noHoB Hatpus B 0,01H pactBope Na2SO4, ecnu cunTaTh AUCCONMANNIO TTOTHOM

Ortser: 0,02 Monb/n

11. BBIUMCIUTD KOHCTAHTY JUCCOLMAIIUHN YTOJILHOM KUCIIOTHI TI0 IEPBOM CTYIIEHHU, €CII CTEIEeHb Juccoiuanuu pagHa 1,73 « 10—3,
a MOJIIpHast KOHIIeHTpaIws dkBuBaneHTa 0,1 Monb/i1. OTBET OKPYIIIUTH 0 Tenbix ¢ 10—7

Ortger: 3

12. Macca pryTH, BbIISIHUBIIECIHCS MPU OITyCKaHUU MeAHOH miaTuHbl Maccor 200 r B pacTBop Hutpata pryTH (1),
coJep a1 2 MOJIb COJIU paBHA rpamMMOB (OTBET OKPYTIINTE IO LEIIBIX )

Otser: 402

13. CranaapTHBI 27eKTpOAHBINH oTeHuran Hukens -0,25 B, a kobanbsta -0,28 B. KoTopblii n3 MeTaiioB BEICTYIHT KaTOAOM B
JIAaHHOM TaJIbBaHUYECKO nape?

OTBeT: HUKENb

14. BeraucnuTe 3KBUBAJICHTHYIO MacCy MeTalia, 3Hasl, YTO IIPU IEKTPOIIH3e PacTBOpa COJIM 3TOr0 MeTalIa 3aTpadeHo 36187,5 Kn
SNEKTPUYECTBA U HA KaTOJE BbIIEAUIOCH 12 I MeTanma. (OTBET OKPYIJIUTD A0 LENBIX)

Ortser: 32

15. Ilpu yBenmuueHNH JaBICHUS PaBHOBECHE CMEIIAETCS B CTOPOHY 00pa30BaHUS 00BeMa ra3000pa3HBIX
MOJEKyT

OTBeT: MEHBIIETO

TuroBeIe BOIPOCH! K ITPOMEKYTOYHOH aTTECTAINH 00YJafOIIUXCS 110 TUCIUIIIHHE

1. OCHOBHBIE 3aKOHBI XUMHH. 3aKOH COXPAHEHMSI MAcChl BEIIECTB. 3aKOH ITOCTOSHCTBA COCTaBa. 3aKOH ABOTaApO U €ro
ClIeICTBUSA. 3aKOH KBHUBaNEHTOB. OIpeieneHne 3KBUBAICHTHBIX MacC MPOCTBIX U CJIOKHBIX BEILECTB.

2. Teopun crpoenus atoma Pezepdopra u bopa. CocraB atroma. OTHOCHTENIBHAST aTOMHAsE Macca 3JIEMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacnipenenenne 351eKTPOHOB MO YHEPreTUUECKUM YpPOBHAM M moaypoBHsM. [Ipunuun ITaymu. ITpaBuno Xynna. Ilpasumno
KneukoBckoro.

5. ITonsatne 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. INeproandeckuit 3akoH. CTpyKTypa mepuogndeckoi cuctemsl. [IoHsTHEe 0 Tpymmax, MOATPyNHax M HepHoAax.

Hepnozmqecxoe HU3MEHEHHE CBOMCTB XMMHYECKUX 3JIEMEHTOB B I'pynmnax v nepuoaax: 3apsaq sapa; paanyc atoMa, SHEprusa
HOHU3AUHU; SHCPTHA CPOJACTBA K DJICKTPOHY; SJICKTPOOTPHUIATCIIBHOCTD; OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHeW sHepruu cucreMsl. IlepBrlii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX MPOLECCOB.

8. [Monste 06 >HTanbmNu. 3akoH ['ecca u ero cnexcteus. [loHsTHE 0 TerutoTax 00pa3oBaHMs CIOXKHBIX BellecTB. Pacuer
W3MEHEHHS SHTAJBIINH IPH XUMHUUECKUX PEAKITHAX.

9. IMonsTue 06 sHTpOrMU. BTOpoii u TpeTuit 3akoHbl TepMoauHamMuku. CTaHIapTHAs SHTPONHUS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. INonsTre 00 M300apHO - H30TEPMUYECKOM MoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIIOBHS BO3MOYKHOCTH
HpoTeKaHus npornecca. Pacuer m3meHenns ceoboxHoi sHeprun ['m6oca.

11. Xumuueckasi KuHeTuKa. CKOpOCTh XUMHUYECKOW pPeaklui B TOMOT€HHOW M IeTepOreHHON cucTeMax. 3aBUCHMOCTD
CKOPOCTH XMMUYECKON peaklUy OT KOHLIEHTpauuyu. PU3HUECKUI CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH PeakIyu.

12. BrnusiHre TemmnepaTypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipaswmio Bant Todda u TemmeparypHblid Ko3pGHUIIHEHT.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIUU OT YHEPIUU AKTHUBALUH.

13. Karanus. OcHOBHbIE MONOKEHUS] TEOPUH KaTaau3a. MeXaHu3M FOMOT€HHOTO M T€TepOreHHOro KaTauu3a.

14. INonsiTre 00 0OpAaTHMBIX PEeaKIUAX U XHMHYCCKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacc IS OOPAaTHMBIX CHCTEM.
CBs13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUIECKIMHU (DYHKITHSIMHU.

15. [Ipunuun Jle-lllarense. BausHue usmMeHeHus TeMneparypsl, JaBlI€HUs, KOHIIEHTPAllMM BELIECTB HAa CMEIIEHUE
PaBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHKa pacTBOpoB. CIIOCOOBI BRIpaKEHHST KOHIICHTPAIUi PacTBOPOB.

17. TepmoauHaMuKa NPOLECCOB pacTBOpeHMs. BiausHue TemmnepaTypsl U JaBlI€HUs HA PaCTBOPUMOCTb BELIECCTB.

18. KomnuratuBHble CBOHMCTBA MaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctsust. CriocoOb
OIpEIENIEHUS] MOJIEKYIISIPHOM MacChl PACTBOPEHHOIO BELLIECTBA.

19. [MonsaTne 06 >nexTponurax. Teopus >MeKTpoIUTHYECKON qucconuanyn. OOMUN MPUHINT TUCCOIMAITIHN. DIEKTPOIHTHL.

OCHOBHBIC MTOJIOKEHHSI TEOPHHU IJICKTPOTUTUICCKON TUCCOLMAINH. JIHCCOIaIist KUCIOT (OJHO- 1 MHOTOOCHOBHBIX ), OCHOBaHU I
(0JTHO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpEeIHUX, KUCIBIX, OCHOBHBIX).

20. KonnmuratuBHbIE CBOHCTBA pacTBOPOB IEKTPOIHUTOB. V3oToHmuecknit koaddunment. Crenens auccormarmu. [lorsTre o
CHIIBHBIX U CIIA0BIX DJIEKTPOIUTAX.

21. Cnabsie amektponuTsl. KoHcTaHTa nmucconnanuu. 3akoH pazbasinenus OcTBaiba.

22. CUIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTD MOHOB. [lOHATHE O KaxKylieWcs CTENeHU AUCCOIMAIINU.

23. Honnoe npousseneHue Bogsl. Ilokazatens Bogopona. MHAUKATOPEL.

24, HoHHo-00MEeHHbIE PeakLul B PACTBOPAX JJIEKTPOIUTOB. Y CIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.




25. XKectrkocts Boabl. BpemenHnast u moctostHHas. CocoObl yCTpaHEHUS .

26. I'mpponus coneit. O6patumocts rupponusa. CreneHs ruaponnsa. KoHcTanTa ruaponusa. Y CIoBHsS YCHICHHUS THIPOJIH3A.
I'mpponu3s pa3nuaHBIX THIIOB COJICH.

27. OxucnurensHO-BoccTaHoBUTeNbHBIE peakiuu (OBP). TloHsTHE O CTEeNeHH OKHCICHUS, OKUCIUTENSIX U
BOCCTaHOBHUTEISIX. BayKHEHIIIEe OKUCITUTENN U BOCCTAHOBHTEIIH.

28. MeTobI COCTaBICHHUS YpaBHEHHH OKHCIHTEIBHO-BOCCTAaHOBHTENIBHBIX peakunii. OBP B pasmuunbix cpenax. Tunsr OBP.
29. Teopust AMEKTPOAHBIX NOTEHIMANOB. YpaBHeHNne HepHera. OnpeneneHne CTaHIapTHRIX JICKTPOAHBIX MOTCHITHAIOB.
YeTpoiicTBO BOZOPOAHOTO M1EKTpoAa. Pl HanpskeHUid MeTaIoB.

30. lanbBaHWYecKre 7EMEHTHI. Y CTPOHCTBO W npuHIUN padoTel. Pacuer J/IC.

31. DNeKTPOM3 B paciulaBax M pacTBOPAX JEKTPONUTOB. IlociieoBaTeIbHOCTD MPOIIECCOB MPOTEKAIONINX Ha aHOME U
kaToze. 3akoHbsl Papajes. Pacuer 06beMa i MacChl BEMIECTB, BBLICIUBIINXCA TIPH dIeKTponuse. [IpumeHeHne anekTponmsa.

32. Kopposust merannoB. XuMuueckas ,21eKTpoxuMuueckas. CrocoObl 3alUThl METAJUIOB OT KOPPO3HU.

33. Axkymynstopbl. Kucnorasle. Illenounsie. [IpuHmumn paboThl.

TunoBsle 3a1aHus MO JUCLUILINHE:

1. Paccunrtath 3KBHBaJCHTHBIE Macchl ciemyrommx coeannenuii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmiricaTh 3JIEKTPOHHYIO KOH(MTYpAIMio aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMUYECKHE CBOMCTBA.
Onucats KBAaHTOBBIMH YHCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMA.

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

4. PaccuntaTth, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaKklUH , €CIUM YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llenbcuto, TeMreparypHslii ko3 duimenT paseH 3.

5. Kyna cmectuthest xumudeckoe paBHoBecue cucteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnu

O YBENMYUTE TEMIIEPATYpy

O MOHM3HUTH KOHIIEHTPAINIO BemecTBa B

O MIOHU3UTH JABIICHHE B CHCTEME

HanMcaTh BbIpaKEHHE U1l KOHCTAHThl PABHOBECUS JaHHOM peakuuu.

6. Paccunrats MomspHyro koHreHTpanuto 200 r 20% pactBopa xmopuaa kabius ([1=1,015 r/m).

7. Ha ckoipko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, comepskammM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
napa HaJl YUCThIM pacTBOpHUTEIEM(IIpHU TOH ke Temreparype) paBHo 26 klla.

8. Hanmcats peakuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kaxIoM cilydae THIPOJIN3A.

9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2S04 + H20

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

pactBopax cooTBeTcTBeHHO [ 1] Momb/m u [0,01] Monb/11. YKa3aTs HalpaBieHNe NBHKEHUE IIEKTPOHOB.

KoHTposbHBIE pabOTHI 110 TEMaM:

. Crpoenue aToma

. XuMm4eckasi TepMOIMHAMUKA

. XuMun4eckasi KHHETHKa

. PacTBOpHI 11 1X cBOICTBa

. NoHOOOMEHHEIE peaknnu

. 'unponus coneit

. OKHCIUTENBEHO-BOCCTAHOBUTENBHBIE PEAKLIUI
. DIIEKTPOXUMHUS

03N Nk WN—

6.4. Meronmueckue MaTepuaJibl, onpeae/sonue npoueaypbl OHeHuBaHUuA

PeniieHye THITOBBIX 3aJaHUH, TECTOB, 3aIIMTA TEOPETUUECKOIO MaTepHaa Ha J1a00paTOPHBIX 3aHSITHSIX.
JlaGoparopHast paboTa CYMTAETCS CAAHHOH, IPH BBINOJIHEHUH CIEAYIOIINX YCIOBHIA:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUIL,
3aIIATHI TEOPETHIECKUI MaTepual 1Mo qaHHoi Teme. KoHTpombHas paboTa cuyuTaeTCs BEIOJTHEHHON YIOBIETBOPUTEIBHO, TIPH
pemrenun cryaeHToM 70% 3agaHuii copepKaluxcs B BapHaHTe.

3auer 10 AUCUUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4alOIIerocst B TCUEHHE CEMECTPa, BBIPQKEHHBIM B BU/IE BBIITOJTHEHUS
KOHTPOJIBHBIX PadoT, pabOTHI Ha KOJUTOKBHYMAX, BEIIOHEHHUS U 3aIUTHI JJAOOPaTOPHEIX padoT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpBI, COCTaBUTENIN 3aryiaBue WznarenscTBo, TrOA
JI1.1 | I'nuaka Huxomnait 3amauu ¥ ympaXKHEHUs 1Mo o0IIel XUMUH: y4ed. mocoone Mocksa: UuTerpain-
JleonnnoBuy IIpecc, 2001
7.1.2. Jlono/HUTEIbLHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI2.1 |Pocun U. B., TomuHa |OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YdeOHoe Mocksa: U3naTenbcTBo

JL . nocobue s 6akamaBpoB IOpaiit, 2016




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.2 | Koposun Hukomaii OOmas xuMus: y4eOHHUK Mocksa: Beicuias mkona,

BacunbeBuu 2007

7.1.3. Metoanueckue pa3padoTKu

ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
JI3.1 |3aiiues B. I1., XUMUS: METOJMUYECKUE YKa3aHUS 110 BHIMOIHEHHIO Ja00paTOpHBIX Hosocubupck: CI'YBT,

Moxkposuukast H. I1., [ pabot 2018

Kupumrox A. .

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIIUHbBI (MOAY.JIS)
Haznauenwue Ob6opynoBaHue
YuebHas AyUTOPHS Juts | AyautopHast jocka; Komrmekt yaeOHo#t mebenn; KoMIUIEeKThI XUMHUECKON TIOCYIBl U PEaKTHBOB

MPOBEACHNSA TEKYLICTO KOHTPOJIA
u l'[pOMe)KyTO‘lHOfI aTTeCTalluu

JUISL IPOBECHUS] XMMUUECKOTO MpaKTHKyMa; BEITshkHOHM mixad

YuebHast ayIUTOpHs Juist
IIPOBEJIEHUs TEKYIIEro KOHTPOJISL
U IPOMEXKYTOYHOU aTTeCTAluH

AynutopHas nocka; Komrurekt yaeOHOH Meben; KOMIUIEKTHI XUMUYECKON TTOCYIBI U PEaKTHBOB
JUTSL TIPOBEJICHHUST XUMUIECKOTO MTPaKTHKyMa; BrITsokHON 1Kad

VYyeOHas ayAUTOPHS IS
MIPOBEICHHSI TPYIIOBBIX u
WH/INBUTYaJIbHBIX KOHCYITb Tl

AynuropHast nocka; KoMmruiekt yueOHON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM paldoThl 1Mo
OTPENIENICHUIO JKECTKOCTH BOJABI (LITATUBBI C MPOOUpPKAMH, HAOOP XUMHUYECKHX pPEareHToB); 6
KOMILIEKTOB JIJISl JTAOOPaTOPHOH pabOThI MO OMPEACICHUIO AJIEKTPONPOBOIHBIX PACTBOPOB COJIEH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOIABl H3MEpPHUTEIbHEIE,
JMEKTPOABl CpaBHEHHUs); 6 KOMIUIEKTOB [UIS J1abOpaTOpHON paboOThl 1O  OMpECTICHHIO
MOHOOOMEHHBIX peakiuil (MTaTUBBI C MPOOMpKamMH, HAO0Op peakTHBOB, pH-meTpbl); BuITsOKHON
mxad

YuebHas ayJUTOpHs JUTS
HPOBECHUS IPYIIOBBIX "
WHIBAAYAIBHBIX KOHCYIbTAIIHN

AynutopHas nocka; Kommuexkr ydeOHolt mMebeny; 6 KOMIIIEKTOB AT 1abopaToOpHOil pabGOTHI MO
OIPEAENEHHIO KECTKOCTH BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PpEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., IITATHBEI C TPOOMpPKAMH, 3JIEKTPOABl H3MEPUTEIBHEIE,
9NEeKTPOAbl CpaBHEHUsS); 6 KOMIUIEKTOB [UIsl J1a0OpaTOpHOH paboThl 1O  OMpPEAENICHHIO
NOHOOOMEHHBIX peakiuil (IITaTHBBI C NMPOOMpPKaMH, HaOoOp peakTHBoB, pH-merpsl); BeITsDKHOMN
mKad

YuebHas ayJAUTOpHS JUTS
HPOBEJCHUS IPYIIOBBIX u
WHIMBUIYaJIbHBIX KOHCY/IbTAIUH

AynutopHas nocka; Kommiekr ydeOHol MeOeny; 6 KOMIUIEKTOB AT 1abOpaTOpHOi pabGOTHI HO
OTIPENIEIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MPOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH pabOoThI IO ONPEJEICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAaMH, 3JEKTPOIBI H3MEPUTEIHHEIE,
JNIEKTPOAB! CPaBHEHHUs); 6 KOMIIEKTOB AN J1abopaTopHOil paboTI MO  OHPENeNCHUIO
NOHOOOMEHHBIX peakiMil (IITaTHBBI ¢ MPOOMpKaMu, HaOop peakTHBoB, pH-merpsl); BeITsDKHOMN
mkad

YuebHas AyIUTOPHS Juts | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

HIpOBEACHUS TPYIIIOBBIX u

WHJIMBHUyaJIbHBIX KOHCYJIbTAIUH

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBEICHUS TPYIIIOBBIX u

VHIUBUYaIbHBIX KOHCYIbTAIHUI

YuebHas AyAUTOPHS Ui | AyautopHast nocka; Kommiekt yuebHoii medenu

HPOBECHUS TPYIIOBBIX u

WHIMBAAYaIbHBIX KOHCYIbTAIUH

YuebHas ayJUTOpHs Juist | AyauropHas 1ocka; KoMmuiekT yae6HoM Mebenn

HPOBEJCHUS IPYIIOBBIX u

WHIVMBHUIYaJIbHBIX KOHCYIbTAIHH

YuebHas ayAUTOPUS i | AynutopHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuiiHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOIT)

JIEKIIHIOHHOT'O TUIIA

ITomemenne s | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HHTepHer' w
CaMOCTOSITEITLHOM paboTHI | 00eCTIeYNBAIOIINX ~ JOCTYI B JJICKTPOHHYIO  HMH(OPMAIIMOHHO-00pa30BaTENFHYI0  Cpexy
00yJaronIxcs YHuBepcHTeTA.




