Jomern noaniean Mo R ERHBITEE ATEHTCTBO MOPCKOIO M PEYHOT'O TPAHCIIOPTA
HOPMaLMA O BAAAENbLIE:

®WO: Moyanun KoHctaHTuH CepreeBuy denepaiabHoe rocyiapcTBeHHoe GIOIIKETHOE
HomkHocTb: U.0. pekTopa

00pa3oBaTE¢JILHOE € eHHe BLICIIIEro 00pa3oBaHus
Bar swca: 0207 024 151 pas yIpeas P "
VHUKaNbHbIiA ﬂpOFpaMMHbIl‘/] Ko ,I/I HPCKHUU TOCYIAaPCTBEHHBIN YHUBCPCUTET BOAHOI'0 TPAHCIIOPTA
b769506b97247fced4385685adb0d9fBe6f2cdff

b1.B.03

XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 09.03.02 Hampasnerne nmoarotoku "MH(opMaIimoHHbIe CHCTEMBI H TEXHOJIOTHI"
porpamMma Ipoduns "IIpoekTpoBaHre HHPOPMAIUOHHBIX CUCTEM U HX KOMIIOHEHTOB"

roJ Hayaja noarorosku 2024

Kamudukarus O0axanasp
®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET

YacoB 1o yueOHOMY IJIaHy 108 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 3ager 1

ayAUTOPHbIE 3aHATH 42

caMocCTosTeIbHas paboTa 64

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 14 5/6
Bun 3ansaruit v | PO | v PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 14 (14 |14 |14
WHas koHTaKTHas 2 2 2 2
pabota
Uroro ayn. 42 (42 |42 |42
KonraktHast paGota |44 (44 (44 (44
Cam. pabora 64 |64 |64 |64
Hroro 108 | 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI
pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIETO 00pa3oBaHusl - OaKkaiaBpHaT 10 HAIIPABICHUIO OATOTOBKH
09.03.02 NuadopManrioHHbIe CUCTEMBI U TEXHOJIOTHH (Tprka3 MunoOpHayku Poccun ot 19.09.2017 1. Ne 926)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

09.03.02 Hanpapnenne noarotoBku "MHoOpMaIMOHHBIE CHCTEMBI U TEXHOJIOTHH"
IMpodus "TIpoekTHpoBaHEC HHPOPMAITUOHHBIX CUCTEM M UX KOMITOHCHTOB"
roJl Hayaja noArotosku 2024

Pa6ouyro mporpammy cocTaBuJI(u):
K.c.-X.H., [Joyenm, bormywxuna Tamvana Hukonaesna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

WmxeHepHas KOMITbIOTEpHast rpaduka

222

BeposiTHOCTE M cTaTHCTHKA

223

®unocodus

224

I'eonH(pOpPMAIMOHHBIE CHCTEMEI

225

Texnonoruu cbopa u 00paboTK HHGOPMAITUU

226

Texnonoruyeckast (IPOEKTHO-TEXHOJIOTHYECKAsT) IPAaKTHUKA

227

IIporpaMMupyeMsle JIOTHYECKHUE KOHTPOILIEPHI

22.8

DKOHOMHKA

229

MHUKpOnpOoLEeCCOPHBIE CUCTEMBI YIIPaBICHUS

2.2.10

WmxeHepHast KOMITbIOTEpHast Tpaduka

22.11

O3HaKOMHTEIIbHAS IMpaKTUKa

2.2.12

BeposTHOCTB M cTaTUCTHKA

2.2.13

@unocodus

2.2.14

HmxeHepHast KOMIBIOTEpHAS Tpaduka

2.2.15

O3HaKOMHTENbHAS MPaKTHKA

2.2.16

BepOSITHOCTI) " CTaTHCTHKA

2.2.17

dunocodust

3. KOMIIETEHIIMA OBYYAIOIIEI'OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA TUCIUITJINHBI

(MOAY.JIA)

YK-1: Cnioco0eH ocylmecTBJIATH NONCK, KPUTHYECKU aHAJIU3 U CMHTe3 HHGOPMALMH, NPUMEHSTh CUCTEMHBIH MOAX0/ AJIs
peleHusi MOCTaBJIEHHbIX 32124

VK-1.1: OCyLI_lCCTBJ'IHCT IIOMCK U CUHTE3 HOHy”leHHOﬁ I/IH(I)OpMaLII/II/I T pCHICHUA ITOCTAaBJICHHBIX 3a1a4

VK-1.2: IIpoBOAHT KPUTHIECKUH aHANN3 HH(OPMAINH TIPH PEIICHUH ITOCTABJICHHBIX 3a/1a4

VYK-1.3: IIpuMeHsieT CUCTEMHBIH MOAXO0/ AJIs PeleHUs TIOCTaBIEHHbIX 3a1a4

B pesyinbTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS J0JKEeH

3.1 (3HaTh:
3.1.1 | Baxxneiimme METOIbI XUMHUUYECKUX MCCIIEIOBAHUI U UX PUMEHEHHE IS PEIICHUS TIPAKTUYECKUX 3a/1a4

3.2 | YMeTh:
3.2.1 | ipUMEHATh XUMHUYECKHE 3aKOHBI TSl PEILICHHS PAaKTUIECKUX 3a71ay, UCIOIb30BaTh OCHOBHBIE XUMUYIECKHE 3aKOHBI

3.3 | Bnagersn:
3.3.1 | HaBBIKAMHU TIPUMEHEHUS MPAKTHYSCKUX 3aKOHOB XMMHUH, SKCIUTyaTallud OCHOBHBIX MTPUOOPOB ¥ 000PYIOBAHUS B

XUMHYIEeCKOl TabopaTopuu, 00pabOTKH U HHTEPIPETAINN PE3yTHTATOB XUMHUUECKOTO aHaJH3a
4. CTPYKTYPA JUCIHUIIJIMHBI (MOY JIS)
Bun HaumenoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacosn | Jlutreparypa | IlpIlo
3aHATHS / Kypc JAr0T
Pazgen | Paszgen 1. OcHOBHBIE 3aKOHBI XUMHH

Jlex OCHOBHEBIE 3aKOHBI U IOHATHS XUMUH /JIek/ 1 2 JI2.1 J12.2 0




JIab OcHOBHBIE 3aKOHBI XUMHUH. JIaGOpaTOPHBII HHCTPYKTAX 110 TEXHHUKE 1 2 J3.1 0
Ge3omnacHocty. /J1ab/

Cp OCHOBHBbIE TIOHATHUS ¥ 3aKOHBI XuMuH /Cp/ 1 10 JIT.1 0

Paznen | Pa3gen 2. CTpoeHue BelecTBa

Jlex Crpoenue aroma. [Tepuoauceckuii 3akoH. /JIex/ 1 4 JI2.1 0
J12.2713.1
Cp Crpoenne atroma /Cp/ 1 10 JI1.1 0
Pazpen | Paspen 3. Xumuueckue TepMOAMHAMUKA U KUHETHKA

Jlex Xumuyeckast TepMoauHaMuka. CKOpOCTh XMMHUYECKUX pEaKInii. 1 6 J2.1J12.2 0
Xumnaekoe paBHoBecHe. /JIex/

JIab Xumnaeckast TepMoanHaMuka.Pemenue 3anaya /J1a6/ 1 2 J1.1 0

JIa6 Xumuueckas TepMOIMHAMUKA U KHHETHKA.JlabopaTopHbie paboThI 1 4 JI3.1 0
"CkopocTh XUMU4eKkol peakuu", "Xumuueckoe paBHoBecue" /J1ad/

Cp XuMHuecKas TepMOIMHAMUKA U KHHeTHKa. /Cp/ 1 16 JIT.1 0

Paznen Pa3nen 4. PacTBopbl U UX cBoiicTBa

Jlex PactBopHI U BX cBoicTBA. /Jlex/ 1 6 J2.1J12.2 0
JIab PactBOps! 1 ux cBoiicTa. Jlaboparopnas pabdora "T'unponus coneir" /J1a6/ 1 2 J3.1 0
Cp PactBopHI 1 ux cBoiicTa. /Cp/ 1 14 JI1.1 0
Paszmen | Pa3gen 5. DnekTpoxuMuyecKue CHCTeMbI
Jlex DneKTpoXuMUIecKue cuctemsl /JIek/ 1 10 JI2.1J12.2 0
J1ab DnekTpoxuMHudeckue cucteMbl. JlabopaTopHbie paboOTHI 1 4 JI3.1 0
"OBP","Kopposus merannos" /J1a6/
Cp DIEKTPOXUMUYECKHE CHCTEMBI. PellieHre KOHTPOIBHBIX paboT Mo TeMaM 1 14 JI1.1 0
"OBP", "Dnexrpoxumus". /Cp/
HKP 3ammra 1abopaTopHbIX padot /UKP/ 1 2 JI1.1J12.1 0
J12.2J13.1

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazmen 1

Tema 1 OOmpe 3aKOHBI XUMHK
OCHOBHBIE TIJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTHHAMY B OOIIEH CHCTEME IMOTOTOBKH CIICIHAITUCTA.
OCHOBHBIE cTeXHOMETpHUIeCcKHe 3aKOHbI. OCHOBHBIE HANIPABJICHUS] TEXHUIECKOTO Iporpecca B OTPaciu.

Paznen 2: «Ctpoenue BelecTBay

Tema 2.1 Ctpoenue aroma KBanToBble uncna. Pactipeienenne 31eKTpoHOB IO YPOBHSM H HOAYPOBHAM. BiusHue cBoicTB
XMMHYECKOTO 3JIEMEHTa B 3aBUCHMOCTH OT €r'0 3JICKTPOHHOH KOH(UTypaIuy.

Tema 2.2 Ilepuonuueckuii 3akoH J.1.Menneneesa CTpykTypa nepruoaudecKoil cucteMsl. IlepuoguuHOCTh U3MEHEHUS CBOUCTB
XUMHYECKHX 3JIEMEHTOB U UX COCIUHEHUMH.

Paznmen 3: «Xumudaeckast TECPMOJUHAMHUKA 1 KHHCTHUKa»

Tema 3.1 IIpeaMeT 1 OCHOBHBIC MOHATHS B XUMHUECKOH TepMOIUHAMUKE. BUIBI TEpMOIMHAMUYIECKUX CUCTEM U ITAPAMETPOB.
Kiaccuuxarus TepMoNHAMUYECKUX TIPOLeccoB. BHyTpeHHss sHeprus 1 sHTanbnus. Teroble 3 (EeKTh U UX UCIOIB30BaHUE B
XAMHYECKOH TEXHOIOTHH. DHTPOITHSL.

Tema 3.2 Dneprus I'u66ca. HampaBineHHOCTs XUMHUECKHX peakiuii.lccieroBanre OCHOBOHOTO ypaBHEHHS TEPMOIUHAMHIKH.

Tema 3.3 CKOpPOCTh XMMHUYECKUX PEAKLUN B TOMO- M F€TEPOreHHbIX cucTeMax. DakTophl, BIUSIOIME HA CKOPOCTh peakuuil. Teopus
Appennyca. Kartanuzatopsl. [ OMOTeHHBIN ¥ TeTePOTeHHBIN KaTaau3. 3aKOH NEHCTBYIONIMX MACC TS HEOOPATHMBIX PEaKITHA.
IIpasuna Bant-T'odda. Xumudeckoe u gazoBoe paBHoBecue.[lorsaTre 06 00paTUMBIX U HEOOPATUMBIX PEAKIUAK. XUMUIECKOE
paBHOBecHe. 3aKOH AHCTBYIONINX Macc AT 00paTUMBIX peaknuii. @akTopbl, BIUSIONINE HA XUMU4eckoe paBHoBecue. [Ipuanun Jle
-laTenbe.

Paznen 4: «PacTBopsl U UX CBOMCTBAY

Tema 4.1 Kinaccudukanus pactBopoB. CriocoObI BRIpaKEHHUS] KOHIICHTPAIIUH pacTBOpa.

Tema 4.2 PacTBOPEI HEINEKTPOIUTOB M MX KOJUITUTAaTHBHbIE CBOMCTBA. 3aK0H pa3basieHns OcTBanbaa.

Tema 4.3 oHHOOOMEHHBIE peakMUU U THAPONIN3 coseld. Teopust alekTpoauTuieckoil qucconnanun. CTeneHs 1 KOHCTaHTa
nuccorpanuu. CrnalOble M CHIBHBIC AMEeKTPOauThl. CBOMCTBA paCTBOPOB NIEKTPOIUTOB. IOHHOE Mpou3BeeHIe BOAbL. BogoponHbIii
nokazarenb. MamukaTopbl. OCHOBHBIC THITHI THIpo3a conell. Onpenenenue pH B kaxxaom tune. CTeneHb ruapoin3a. akTopel,
BIIHSIONINE HA MPOIECC THAPOIIN3a.

Paznen 5 "OnexTpoxuMHuUecKrue CUCTEMBI"




Tema 5.1 OkucnurensHo-BoccTaHoBUTENbHBIE peakuinn (OBP) OkucnurensHo-BoccTanoBuTeNbHBIE peakiini (OBP). OcHoBHEIE
MOHATHSA TaH-HBIX peaknuil. CTeneHs oKuciIeHus. OKUCINTEIbHO-BOCCTAHOBUTEIIFHBIC CBOMCTBA DJIEMEHTOB U HX COSITMHEHHH.
IIpaBuio >nexrporHOro Oananca. YpasauBanus OBP MeTomamMu 31€KTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasHOBHIHOCTH
OBP. Baxneiimme OKUCIUTENN U BOCCTAaHOBUTETH. OKUCIUTEIHHO-BOCCTAHOBUTENbHASI TBOHCTBEHHOCTh XUMHYECKHX 2JIEMEHTOB.
Tema 5.2 OcHOBBI 351eKTPOXUMHUU.IIOHATHE IIEKTPOXUMHUYECKON cucTeMBbl. Bubl cucteM. DneKTpoIHbIN OTEHIMAT MeTala.
DNEeKTPOXUMHUUECKUN psii HanpspkeHuil. CBOWCTBA pAla aKTUBHOCTH. XUMHYECKHE UCTOYHHUKH 3JICKTPHUECKOTO TOKA.

Tema 5.3 INanbBarndeckuii anemenTt. [Ipunmmn pabotst. Pacaer D/1C.

Tema 5.4 DnexTpoau3 BOAHBIX PACTBOPOB U €TI0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zust MeTaiioB. 3aluTa METaUIOB OT KOPPO3UU.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

BrInonHeHHbIE U 3alIUIIEHHBIE JaAOOpaTOpHbIE PaOOTHL.
PenreHHBIC M 3a4TEHHbBIE KOHTPOJIbHBIE PAOOTHI.
3ayeT no AUCLUILIIMHE.

6.2. Tembl NHCBMEHHBIX PadoT

He npemycMoTpeHO y4eOHBIM ITaHOM

6.3. KoHTpoabHbIe BONIPOCHI U 3aJaHUS

3amgaHust 1J1s OLIEHKH C(OPMUPOBAHHOCTH KOMITCTCHIINIA:
KOMITETEHIUS YK-1 CriocobeH OCymecTBIsATh KpUTHYESCKHI aHATTN3 TPOOIEMHBIX CUTYaI[Ui Ha OCHOBE CHCTEMHOTO TOIX0/1a,
BBIPA0ATHIBATh CTPATETHIO ACHCTBUIH

3aKphIThIe BOIIPOCHI

1. O6wem, 3aanmaemsrii O2 maccoit 20 T (H.y.) paBeH

1,4

*14 n

140 n

281

2. [MnotaoCTh OKcHaa cepol (IV) mo kucmopoxy

1,5

4

*2

3

3. 06wem 80 T O2 nipu t = 20 0C u masnenun 101,45 I1a paBen:
*60 1

1200 xy06.m

120 n

60 xy0. M

4. Maprannosoii kuciore HMnO4 cooTBeTCTBYeT OKCUL:
MnO2

* Mn207

MnO3

MnO

5. Ilpu cropanuu 1,8 r TpexBaneHTHOro MeTajia 6bu10 mosydeHo 3,4 r ero okcuaa. Onpenenure OTHOCUTENbHYIO aTOMHYIO Maccy
MeTaula

*27

2,5

1124

5,1

6. B cucreme CO2 (1) + C (x) = 2CO (r) 3HTpONHUS. ..
*YBEIMINBACTCS

YMEHbILIACTCS

OCTaeTcsl HEM3MEHHOM

CHayYaJia yMEHbIIIAETCS, 3aTeM YBEITUYUBACTCS

7. CamMOIIpOM3BOIbHOE IPOTEKAHUE PEAKIIUK BO3MOXKHO, KOT/A. ..
AH>0

*AG<0

AS>0

AH<0

8. Mcxonas u3 3Haka AG cienyromux peakuni caenaiiTe BBIBOJ O TOM, KaKHe CTETIEHH OKUCIECHHS 0ojiee XapaKTepHBI Ui CBUHLA U
0JI0Ba:

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

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

st Pb +2, s Sn +2




*mist Pb +2, st Sn +4

st Pb +4, s Sn +2

st Pb +4, s Sn +4

9. Bo ckosbko pa3 yBenmuuuTcs ckopocTh peakiuu 2SO2(r) + O2(r) — 2SO3(r)
IIpu yBenunyenuu konuentpauuu SO2 B 3 pasa:

3

6

*9

18

10. ITpu oBeimennn Temmepatypst oT 10 0C mo 80 0C mpu TemriepaTypHOM KOG (GHUIIMEHTE PAaBHOM 2, CKOPOCTh PEaKIINH
YBEJIMUUBACTCA B...

64 paza

*128 pa3

32 paza

256 pa3

11. YcTaHoBuTEe COOTBETCTBHE Kilacca coeauneHust popmyne H2SO4:
Oxkcup

OcHoBaHue

*Kucnora

Counb

12. B ranpBaHUYECKOM 3JIEMEHTE U JJIEKTPOJIN3EpE HAa aHOIE MTPOTEKALT:
*[Iponecc OKUCICHUS

ITpouecc noHHOrO OOMEHA

ITpomecc oOpa3oBaHMs KHCIOPOIA

IIpouecc BoccTaHOBIIEHUS

13. DnexTpoHHas KOH(GUTYpaLUs aToMa KaJus:

1522s22p63s23p5

*1522s22p63s23p64s1

1522522p63s23p3

1522s22p63s2

14. ITonoxuTeNbHBIA KaTaIU3aTOP B XUMUUECKOH pEeaKLUK:
*YMeHbBIIaeT SHEPTUIO aKTHBAIIH

YBennuuBaeT TeroBoi o exT peakuu

CMenaer XMMUYECKOE PABHOBECHE

YBenMUYNBaeT YHEPTHIO AKTHBALINH

15. ®opmyna qis pacyera BeauuuHsl pH:

pH=[H+]

*pH=-1g[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITBIE BOIIPOCHI

1. YpaBHsiiTe METOIOM dJIEKTPOHHOTO Oananca. Haliaure cymmy k03¢ hureHToB

Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Orsert: 22

2. YpaBHsiiTe MeTOI0M 25IeKTpoHHOTO Oananca. Haiinure koadduiment nepen okuciaurenem

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

Ortser: 1

3. Paccuuraiite creneHs okuciaeHus azora B Mosiekyine NH2 - NH2

(OTBET 3aIUIINTE LENbIM YHCIOM YUUTHIBAsI 3HAK +/-)

Ortser: -2

4. Ha neliTpanu3anuo kuciaotel Maccoil 2,45 r uaer 2,00 r ruapokcuaa Hatpust. MonsipHast Macca SKBUBAJIEHTA KUCJIOThI paBHA
T/MOJb

Otsert: 49

5. Boccranosnenue Fe203 BonopoaoM NpoTeKaeT M0 ypaBHEHHUIO

Fe203 (x)+ H2 (1) = Fe(x) + H20(r) AH = +966 xJlx/Moms, AS = 1387 J[)x/MoneK. BoccraHoBeHNEe HAYHETCS TIPH TeMIIepaType

(OTBET OKPYIIUTH O LENOT0 YUCIA): K.

Otsert: 697

6. OcMoTHYECKOE IaBIeHUE pacTBopa, coaepxaniero 1 1. 18,4 r runepuna (M = 92 r/moms) nipu 10 0C, R = 0,082 n.atm/K.Mo0u1b:

Otset: 4,64 atm

7. CKONBKO MOJIEH HEANIEKTPOJIUTA JOJDKEH collepKaTth | J1 pacTBOpa, 4ToOBI ero ocMoTHyeckoe aasnenue mpu 25 0C Obu10 paBHO

2,47 xIla (OTBET OKPYTJIUTE O THICIYHBIX)

Otsert: 0,001

8. Ha ckombKo TpagycoB HOBBICUTCS TeMIlepaTypa KumeHus Boasl, ecau B 100 T Boasl pacTBoputs 9 r rimoxo3sl COH1206 (oTBeT

OKPYTJIUTE A0 COTHIX)

Ortsert: 0,26

9. Ilpu pactBopernn 3,24 r cepsl B 40 r OeH301a TemMnepaTypa KueHus nocieaHero nossicuiacsk Ha 0,81 K (E(6en3omna) = 2,56).

3Ha4YuT, MOJIEKYJIa CEPBI B PACTBOPE COCTOUT U3 (YKa3aTb YHCIIOM)




OtBer: 8

10. Kakora koHueHnTpauus nonoB Hatpus B 0,011 pactBope Na2SO4, ecnu cuuTaTh TUCCOLUAIUIO TTOJTHOM

Otset: 0,02 MoJB/1

11. Bel4ucnuTh KOHCTAHTY JUCCOLMALUY YTOIbHOM KMCIOTHI 110 IEPBOM CTYIIEHHU, €CIM CTENEHb Juccoluanuu pasHa 1,73 « 10—3,
a MOJIIpHas KOHUEeHTpalus skBuBaneHTa 0,1 Monb/i. OTBET OKPYIIMTH 10 Henblx ¢ 10—7

OrtseT: 3

12. Macca pryTH, BEIJIETHUBIICHCS P OITyCKaHWHM MeTHOH mtaTiHEI Maccoit 200 T B pactBop HuTparta prytH (II),
cojiepkaluii 2 MOJIb COJM PaBHA rpaMMOB (OTBET OKPYTJIUTE A0 LEIIBIX)

OrtseT: 402

13. CranaapTHBIH dJIEKTPOIHBIN oTeHIMaN Hukens -0,25 B, a kob6anbra -0,28 B. KoTopblif n3 MeTaIoB BBICTYIHT KaTOJAOM B
JTAHHOM raTbBaHUYECKOH mape?

OTBeT: HUKEIb

14. Beiuncnure S5KBUBAJICHTHYIO MacCy MeTalljla, 3Hast, YTO TP AJIEKTPOJIU3E PACTBOPA COJIM ITOTO MeTajuia 3arpadeHo 36187,5 Kn
AJIEKTPUYECTBA M HAa KaTOJIe BBICTHIIOCH 12 T MeTayuta. (OTBET OKPYIIIUTH JIO LIENBIX)

Otser: 32

15. Tlpu yBenuueHUH aBJICHHsI pABHOBECHE CMEIAETCSl B CTOPOHY 00pa30BaHUs o0beMa ra3000pa3HbIX
MOJICKYIT

OTBeT: MEHbILIETO

TumoBsle BOMPOCH! K IPOMEXKYTOUHOMN aTTECTAUH 00YJarOLIUXCS 10 JUCHUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
CIIeACTBHA. 3aKOH IKBHBAIECHTOB. OIpeeneHne 3KBUBAICHTHBIX MAacC MPOCTHIX M CIIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsl Macca 3JIEMEHTA.

3. KBanroBble yncrna.

4. PacnipesienieHre 3JIEKTPOHOB IO SHEPTETHYCCKUM YPOBHAM U HoxypoBHsAM. [Ipuarmn [laymu. [pasmno Xynnma. IIpasmito
Kneuxosckoro.

5. [onsTHe 006 s- , p- ,d- ,f- onmemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. IMepuoanuecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [IoHsTHE O TpyIax, MOArpyNIax U IIepHoiax.

Ilepuonnueckoe n3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U EPUOAAX: 3apsij AApa; pailyCc aTOMa; SHEPrust
MOHU3AI1H; SHEPIUsS CPOJCTBA K DIIEKTPOHY; JIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIHBIE CBOMCTBA.

7. [ToHsiTHE O BHYTpEHHEH 3HEpPruM CUCTEMbI. [IepBbIi 3aKOH TepMOAMHAMUKH. Ero mpuMeHeHue JUisi U30XOPHBIX U
M300apHBIX MPOIECCOB.

8. [MonsTne 06 sHTanbnuu. 3akoH ['ecca u ero crneacteus. [oHsATHE 0 TemoTaXx 00pa30BaHUs CIIOKHBIX BellecTB. Pacuer
W3MEHEHHUS PHTANIBIUH [IPU XUMUYECKUX PEAKLIUAX.

9. [Toustue 00 3uTponMU. BTOpoit 1 TpeTnii 3akoHbI TepMOAMHAMHUKH. CTaHIapTHAs SHTPOIUS BeliecTBa. Pacuer
W3MEHEHHUS SHTPOTIHH CHCTEMBI.

10. IMonsTre 06 u300apHO - M30TepMUUEcKOM HoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBUS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer usmMeHeHust cBoO01HOM sHepruu [ nboca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMHUYECKON peakllid B TOMOTE€HHON M FeTepOTreHHOW cucTeMax. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON peaKkIiu OT KOHIEeHTpauu. Oru3ndeckuil CMBICT KOHCTaHTBI CKOPOCTH XUMHUYECKON PEaKIIHy.

12. BnusiHue TemmnepaTypbl Ha CKOPOCTh XUMHUUeckoi peakuuu. [IpaBuino Bant ['odda u Temneparypublii ko dumeHT.
Teopust AppeHuyca. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIIUU OT SHEPTUN aKTUBAIUH.

13. Karanu3. OcHOBHBIE MMOJIOKEHUSI TEOPUH KaTanu3a. MexaHu3M TOMOTE€HHOTO U T€TepPOreHHOT0 KaTaiusa.

14. INonsiTre 06 0OPAaTHMBIX pPeaKIUAX U XMMHUECKOM PAaBHOBECUH. 3aKOH JEHCTBYIOUIMX MAacc AJISl OOPATUMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHYECKUMH (QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusHue u3meHeHus: TeMnepaTypsl, JaBlICHUs, KOHIICHTPAIMK BEIIECTB Ha CMEIICHUE
PaBHOBECHS B CHCTEME.

16. OO01as xapakTepucTUKa pacTBOpoB. CrocoOb! BhIpaKeHUs] KOHIEHTPALUN pacTBOPOB.

17. TepmoarHaMuKa MpoOLECCOB pacTBOPEHUS. BinsHue TeMnepaTypbl U JIaBJIeHHs] HA PACTBOPUMOCTH BEILIECTB.

18. KomnmuratneHble CBOHCTBA MaealNbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctust. CriocoOb
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEILIECTBA.

19. [TonsiTrie 06 anekrponuTax. Teopus neKTpoUTHYECKON Aucconuanyu. OOMUN NPUHIUI TUCCOIUAIUU. DIIEKTPOIUTHIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUHU ICKTPOIUTHICCKOM Tuccormanun. Jlucconuanus KuciioT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHHI
(0IHO- ¥ MHOTOKHUCIIOTHBIX ), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratueHble CBOMCTBa PacTBOPOB MIEKTPOIUTOB. M3oToHMUecKUi koadduuuent. Crenens quccounanuu. Ilonsatue o
CHJIBHBIX U CITa0BIX AJIEKTPOINTAX.

21. Crabsle snmextponuThl. KoHcTanTa muccormaniy. 3akoH paz0apieHuss OcTBasbaa.

22. CunbHbIe MEKTPONUTEL. AKTUBHOCTh HOHOB. IIOHATHE O KaXKyIIeHcsl CTENEeHH AUCCOIMAINN.

23. Honnoe npoussenenue Boasl. [lokasarens Bogoponaa. MuaukaTopsl.

24. VloHHO-00MEHHBIE PEeaKkIMH B PacTBOpax 3JIEKTPOIHUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Bonsl. Bpemennast u moctostaHas. CriocoObI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoianza. KoHcTanta rupoinsa. Y CaoBUS YCHICHUS THAPOIU3a.




T'unponu3 pa3snuyuHbIX TUIIOB COJEH.

217. OxucnurensHo-BoccTaHoBUTeNbHbIE peakiuun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKUCIUTENSIX U
BOCCTaHOBUTEISX. BaskHel1e OKMCIUTENN U BOCCTAHOBUTEIH.

28. MeToB! COCTaBICHHUS yPaBHEHHH OKHCIUTEIHHO-BOCCTAHOBHTENBHBIX peaknnii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aMEKTPOAHBIX MOTEHIMANOB. YpaBHeHue HepHera. OnpesneneHne cTaHIAPTHBIX JIEKTPOAHBIX MOTEHIHANOB.

VY cTpoiicTBO BOJOPOAHOrO 3M1EKTpoaa. Pan HanpskeHuil MeTannos.

30. lanpBaHWYECKHE dTIEMEHTHI. Y CTPOUCTBO M MpHHIHI padoTsl. Pacuer DJIC.

31. OIeKTpoNau3 B pacliiaBaX M PacTBOpax 3MEKTpoiauToB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOINX HA aHOIE H
karoje. 3akonsl Papajes. Pacuer o0beMa 1 Macchl BELIECTB, BBIACIUBIINXCS IIPH 31€KTponu3e. [IpuMeHeHne 31eKTposu3a.

32. Kopposns meramumoB. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3aIIUThl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnornsie. llenounsie. [TpuHimm paGoTsI.

Tunossie 3aJlaHus 10 JTUCHUIIIINHEC!

1. PaccunrtaTh dKBHBaJeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincatb 37MEKTPOHHYIO KOH(UIYpalWio aToMa MapraHiia. YKa3aTb BO3MOKHBIC BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnwcats KBAaHTOBBIMH YHCIIAMH BaJICHTHBIC 3JIEKTPOHEI aTOMA.

3. PaccunTarhs TemioBoi 3¢ (eKT peaknuu ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaKkiy , €ClI YBeIUUUTh TemiepaTypy ¢ 50 mo 80
rpaaycos 1o Llenbcuto, TemneparypHblid Ko3dduuueHT paseH 3.

5. Kyma cmectuthcst xummudeckoe paBHOBecHe cucTeMbl A(T) + 2B(r) «» C (k) AH<O0 ; ecnm

U YBEUYHUTE TEMIIEPATYPY

O MOHU3HUTh KOHLIEHTPALUIO BelecTsa B

O TIOHHM3HUTH JaBJICHHE B CHCTEME

HAINCATh BBIPAYKCHHUE IJIs1 KOHCTAHTHI PABHOBECHS IAaHHOW PEaKIHH.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa xnopuga kaneius ([1=1,015 r/mm).

7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmrokossl B 150 r Boxsl. [lapnenue
mapa HaJl YMCTBIM pacTBOpuTenIeM(IIpH TOH ke TemrepaTtype) paBHo 26 klla.

8. Hamucars peakiuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kakaoM cilydae THIPOIH3a.

9. VYPOBHATH METOZOM IIEKTPOHHOrO OanaHca

Na2S03 + KMnO4 + H2S04 = Na2S0O4 + MnSO4 + K2S04 + H20

10. Paccunrates O/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOALIETO U3 IUIACTHH 0JIOBA M MEIH, NPU UX KOHLIEHTPALUU B

pactBopax cooTBeTcTBeHHO [1] Monb/n 1 [0,01] Monb/1. YKa3aTk HampaBieHUe IBUKEHUE DJIEKTPOHOB.

KoHTponsHEIE pabOTHI 110 TEMaM:

. Ctpoenue atoma

. XuMuueckas TepMOJUHAMHKA

. XuMuueckass KHHETHKA

. PacTBOpBI U HX CBOWCTBA

. NoHoOOMeHHBIE peakiu

. 'upponus coneit

. OKHCINTETPHO-BOCCTAHOBUTEIIFHEBIE PEAKITHN
. DNexTpoXuMUs

OO N bW

6.4. MeTroaquueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHHA

Pemenyie THITOBBIX 3aTaHMIA, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOI, IIPH BRIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPUCYTCTBOBAJ, BBITOJIHHI,
3aIUTHII TEOPETHUYECKUH MaTepuai o JaHHOW Teme. KOoHTposbHas paboTa CYNTaeTCsl BHIIOJHEHHON YIO0BIETBOPHTEIBHO, IPU
pemennu cryaeHToM 70% 3aqaHuii copepKaluxcs B BApUaHTE.

3a4eT 1o JUCIUIUIMHE CTAaBUTCS IT0 UTOTaM PabOTHI 00YJaromerocs B TEYEHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX Pa0bOT, pabOThI Ha KOJUIOKBUYMAaX, BBIIIOIHEHHUS U 3aI[UTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |I'nunka Huxonai 3amgaun U ynpakHeHHUs Mo o0mel XumMuu: yae. mocobne Mocksa: Unterpai-

JleonnmoBuu IIpecc, 2001

7.1.2. lonoHUTeILHAsS JIUTepaTypa

ABTOpBI, COCTaBUTETH 3armaBue W3narenscTBO, TOI
JI2.1 [Pocuu U. B., Tomuna |OOmas u Heopraundeckas xumust. CoBpeMeHHbIH Kypc: YdaeOHoe Mocksa: U3garenscTBo

JL I mocobue i 6akaaaBpoB HOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO0mast XuMust: y9eOHHK Mockga: Beicmas mikonia,

BacunbeBuu 2007




7.1.3. MeTtoguueckue pa3padoTku

ABTODBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 |3aiimes B. I1., XuMus: METOANYECKHE YKa3aHUS M0 BBITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuukas H. I1., |pabot 2018
Kupumok A. U.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHBI (MOAYJIS)
Hasnavenue OG6opynoBanue
YuebHas ayIUTOpHs Juist | AynuropHas nocka; Kommekr yue6HONW MeOenn; KoMIekTsl XUMUUECKOH TOCYIBI U PEaKTHBOB

IIPOBEJIEHUs] TEKYIIEro KOHTPOJISL
U IPOMEKYTOYHOU aTTeCTalluK

U IPOBCACHUS XUMHUYCCKOT'O ITPAKTUKYMA, BriTsoxHOM IHKa(b

VYyeOHas ayAUTOPHS IS
MIPOBEIEHHS TEKYIIEr0 KOHTPOJIS
Y TIPOME)KYTOYHOHN aTTeCTaIH

AynuropHast pocka; Kommiekt yue6HOi mebenn; KOMIUIEKTbI XUMHUUECKOH NOCYAbl U PEaKTHBOB
JUIsL IPOBEICHHS XMMHUECKOTO IPaKTUKyMa; BBITsKHOI mIkad

YuebHas AyIUTOPHS JUTS
OPOBEACHHS  TPYIIOBBIX u
MHAWBUYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommiekr ydeOHol MeOenw; 6 KOMIUIEKTOB AT 1abOpaToOpHOi paboOTHI MO
OTIPENIENIEHUIO JKECTKOCTH BOABI (LITAaTUBBI C MPOOMpPKaMu, HaOOp XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThI IO ONPEJETICHHIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAaMH, 3JEKTPOIBI H3MEpUTEIBHEIE,
QNIEKTPOAB! CPaBHEHUs); 6 KOMIIEKTOB AT J1abopaTopHOil paboTl MO  OIpENeNICHHIO
HNOHOOOMEHHBIX peaklMil (IITaTHBBI ¢ MPOOMpPKaMu, HaOoOp peakTHBoB, pH-MerTpsl); BeITsDKHON
mkad

YuebHas AyITUTOPHS JUTS
NPOBEJCHHUS  I'PYMIOBBIX u
MHANBUIYaIbHBIX KOHCY/IBTALNH

AynutopHas nocka; Kommekr ydeOHol MeOenw; 6 KOMIUIEKTOB JJIS JTabOpaToOpHOi paboOTHI MO
OIIPEAEIECHHIO KECTKOCTU BOABI (IITATHUBBI C MPOOHpPKaMu, HAOOp XUMUYECKHX PEareHToOB); 6
KOMIUIEKTOB JJIs JIJaOOpaTOpHOH paboThl IO ONPEJEIEHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-21mT., WCTOYHMK TOKa-3 1INT., IITATHBEI C TPOOMpPKaMH, 3JEKTPOIBI H3MEPUTEIBHEIE,
QJIEKTPOABI CpaBHEHUS); 6 KOMIUIEKTOB [UIi J1a0OpaTOpHOH paboOThl 10  OMpPEICTICHHIO
HOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupKamH, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

VYueOHas AyITUTOPHS JUTS
HPOBECHHS IPYIIOBBIX "
WHANBUIYaNbHBIX KOHCYIbTALNH

AynutopHas nocka; Komrmiekr ydeOHON MeOenw; 6 KOMIUIEKTOB IS JTabopaToOpHOi paboOTHI MO
OIIPEAEIECHHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMPKaMH, HAOOp XUMHUYECKHX PEarcHToB); 6
KOMIUIEKTOB JUIs J1JaOOpaTOpHOH paboThl IO ONPENEICHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJEH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBl C IPOOMPKAMH, JIEKTPOIBI H3MEPUTENBHEIE,
QJIEKTPOABI CpaBHEHUs); 6 KOMIDIEKTOB M J1a0opaTOpHOl paboOTBl MO  ONIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBHI ¢ Mpobupkamu, HabOp peakTuBOB, pH-MeTpsl); BhITsKHOM
mkadg

YuebHast ayIUTOpHs Juist | AynuropHast 1ocka; Komiuiexr yue6noi MebGenu

MIPOBEACHUS TPYIIIOBBIX u

VHIUBUAYaIbHBIX KOHCYIbTAIHI

YuebHas AyAUTOPHSA Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

HpOBEACHUS TPYMIOBBIX u

WHIMBAYAIbHBIX KOHCYIbTAIUH

YuebHas ayJAUTOpHS Juis | AynuropHas 1ocka; KoMiuiekT yae6HON Mebenn

HIpOBeACHUS TPYTIOBBIX u

VHJUBUIYalIbHBIX KOHCYIbTALMH

YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MPOBEACHUS TPYIIIOBBIX U

UHIUBUAYaIbHBIX KOHCYIbTAIUI

YuebHas ayIUTOpHs quist | AynutopHast nocka; KomruiekT yde6HONM Mmebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP
IIPOBEECHUS 3aHATHH | (CTallOHAPHBIN), 3KpaH (cTannoHapHbIi), [TK (mepeHOCHOIT)

JIEKIMOHHOTO THIIA

ITomemenue s | Kommnekr  yuebnoit mebenmu; IIK — 10 mr., nogkmrodeHHBIX K cetdH "UHTepHer" u
CaMOCTOSATENBHOM paboThI | OOeCreUnBaAIONIMX ~ AOCTYl B 3JEKTPOHHYIO  MH(OPMAIMOHHO-00pPa30BaTEIbHYIO  Cpeay
o0yJaronxcs YHuBepcuTeTa.




