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

06 a30BaT¢JIbHOC € CHHUE BbBICHICTO 06 a3oBaHus
llara nonnmcaHMﬂ:02.07.2026,£?:3 0700Pa3 yapea P N
VHUKaNbHbIiA ﬂpOFpaMMHbIl‘/] Ko ,I/I I/IPCKI/I“ rocy aPCTBeHHBIH yHI/IBepCI/ITeT BOIHOTIO TpaHCHOpTa
b7695d6b97247fced4385685adb0d9f8e672cd

b1.0.10

XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX AMCHUILINH
O6pazoBarenbHas 20.03.01 HampaBnenue noarotoku "TexHocdepHas 6e30macHOCTE"
mporpamma Ipoduns "Texuochepras 6e30macHOCTD"

roJl Hayaja moaroroBku 2025

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
20.03.01 TexnocdepHas 6e3omacHOCTh (prka3 Munoo6pHayku Poccnu ot 25.05.2020 1. Ne 680)

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

20.03.01 Hampasnenwne noaroroku "TexHochepHas 6e30macHOCTD"
[Mpodus "TexHochepHas 6e30mMacHOCTH"
roJ1 Hayaja noarotosku 2025

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

3aBenyromuii kadenpoii Jlunesuu Onbra Uropesna



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: B1.0

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

O3HaKOMHTEIIbHAS IMpaKTUKa

22.11

DKoJa0rus

2.2.12

TeopeTnueckast MExaHUKa

2.2.13

@unocodus

2.2.14

WHadopmannoHHbIE TEXHOJIOTHH B TEXHOC(EpHOIT Oe30macHoCTH

2.2.15

OO1mast >IeKTPOTEXHUKA H MEKTPOHUKA

2.2.16

TexHn4eckass MeXaHHKa

22.17

Texnomornyeckas (HpOCKTHO-TCXHOJ’IOFI/I‘IGCKaﬂ) IIpaKTHUKa

2.2.18

O3HaKOMHTEIbHAS IIpaKTUKa

2.2.19

DKOJIOTHS

2.2.20

TeopeTrnueckast MEXaHUKa

2.2.21

@unocodus

2.2.22

HndopmanmonHblie TEXHOIOTUU B TeXHOC(HEPHOH 6e30MacHOCTH

2223

OOmast >IeKTPOTEXHHUKA H MEKTPOHUKA

2224

Texnuveckas MeXaHUKa

2.2.25

TexHonmorn4yeckas (IPOEKTHO-TEXHOJIOTHYECKas) MPAKTHKA

3. KOMIIETEHIIMA OBYYAIOHMEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJHU3 U CHHTE3 m—u])opMamm, NPUMECHATDH CHCTEMHBIH MOAXO0/ IS
pemeHus MOCTABJACHHBIX 3a/1a4

YK-1.1: OcymecTBisieT MOUCK U CHHTE3 MOTYICHHON HHPOPMALNH IS pe-IIeHHs IIOCTaBICHHBIX 33124

VYK-1.2: IIpoBOoAUT KPUTHUUECKUI aHAIN3 HHPOPMALIUMH [IPU PELICHUH MT0-CTaBICHHbIX 3314

VYK-1.3: IIpumeHsieT cuCTeMHBIN MOIXO/T 7Sl peLISHHsI TIOCTABIEHHBIX 3a7a4

B pe3yiibTaTe 0CBOCHUSA AUCHUITIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH

31

3HaTh:

3.1.1

Baxueitmme METOJAbI XUMHYCCKUX I/ICCJIC,HOBaHI/Iﬁ 1 UX MPUMEHCHUE NJId PECIICHUS NPAKTUICCKUX 3a1a1

3.2

YMmerb:

321

OPUMCHATH XUMHUYCCKUC 3aKOHBI JJI PCHICHUSA MPAKTUYCCKUX 3ada4, UCIT0JIb30BAThH OCHOBHBIC XUMHYCCKUC 3aKOHBI




3.3 | Baragern:

3.3.1 | HaBBIKAMU IPUMEHEHHS IPAKTUYECKUX 3aKOHOB XMMHH, SKCIITyaTalllll OCHOBHBIX IIPHOOPOB 1 000pYIOBaHHS B

XUMUYecKoil mabopaTopuu, 00pabOTKH U UHTEPIPETALUN PE3yTbTaTOB XUMHUUECKOTO aHaJIH3a

4. CTPYKTYPA JUCHUILIAHBI (MOLY.JI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. OcHOBHbIE NOHATHS M 3aKOHBI XUMHMH
Jlex OCHOBHBIC MTOHATHS M 3aKOHBI XUMHH /JIek/ 1 2 J2.1J12.2 0
Jlab HHcrpykTak mo TexHuke 6e3onacHocTH. OCHOBHBIC TOHATHS /J1a0/ 1 2 JI3.1 0
Cp Kitaccrl 1 Ha3BaHHsI XUMHUYECKUX coequneHuit /Cp/ 1 4 JI1.1 0
Jlab OcHoBHbIE 3aKOHBI XUMUH /J1ab/ 1 2 0
Cp OcHoBHbIe 3aK0HBI xumuu /Cp/ 1 4 0
Pazmen | Pa3sgen 2. DHepreTuka XumMu4eckux peaknuii. Kuneruka
XHMMYECKHX peakumii
Jlex DHepreTrka XUMUYECKUX peakuuii /JIek/ 1 4 J2.1J12.2 0
Cp DHepreTrka XUMAYECKUX peakuuit /Cp/ 1 8 0
Jlex CKOpOCTh XUMHYECKUX peakiuit /JIex/ 1 2 0
JIab CkopocTh XUMHYECKUX peakimii /J1ab/ 1 2 J1.1 0
Cp CkopocTb XuMu4eckux peakuuii /Cp/ 1 8 0
Jlex Xumnueckoe paBHoBecue /Jlex/ 1 2 0
Jlab Xumnueckoe paBHoBecue /J1a6/ 1 2 JI3.1 0
Cp Xumnueckoe paBHoBecue /Cp/ 1 10 JI1.1 0
Paznen | Paspes 3. PacTBOpbI M MX CBOlicTBa
Jlex CocraB u cBoiicTBa pactBopoB. ['maponus coneit. pH u pOH /JIex/ 1 8 JI2.1J12.2 0
Jla6 Tanponus coneii /J1a6/ 1 JI3.1 0
Cp CocraB u cBoiicTBa pactBopoB. ['uaponu3 coneit /Cp/ 1 10 JI1.1 0
Pazpen | Paspen 4. OBP. DiekTpoxumMmuyeckue cHCTeMbl
Jlek OKHUCIIUTEFHO-BOCCTAHOBHUTENBHBIC peakiuu /JIex/ 1 2 JI2.1J12.2 0
Jla6 OKHUCIUTETEHO-BOCCTAHOBUTENbHBIC peakin /J1ad/ 1 JI3.1 0
Cp OKHUCIUTETLHO-BOCCTAHOBUTENIbHBIC peakiu /Cp/ 1 10 JIT.1 0
Jlex T"anbBannveckuii anemMenT. Jaektponus. Koppos3us meramios. 1 8 0
AxkymynsaTops! /Jlex/
Jla6 Kopposus meramnos /J1a6/ 1 2
Cp Onexrpoxumust /Cp/ 1 10 0
HKP 3ammrta 1abopaTopHBIX padot /MKP/ 1 2 JI1.1J12.1 0
JI2.2713.1
5. COAEP) KAHUE JUCHHUIIJIMHbI (MOAYJIS)
Pazpen 1

Tema 1 OOme 3aKOHBI XUMHK
OCHOBHBIE IIEJIH U 33/1a4H JUCITUTLTIHEI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEeH CHCTEME IMOATOTOBKH CIIEIHATUCTA.

OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI. OCHOBHBIE HAPABICHUS TEXHUYECKOTO IIPOTrpecca B OTPACHH.

Paznen 2: «Ctpoenue BeliecTBay

Tema 2.1 Ctpoenue atoma KBanTtoBble uncina. Pacipesienenue 3eKTpOHOB 110 YPOBHSM U MOAYPOBHSM. BiusiHue cBOWCTB
XMMHYECKOTO 3JIEMEHTA B 3aBUCHMOCTH OT €r'0 3JIEKTPOHHON KOH(HUTYpaIyy.

Tema 2.2 Ilepuonuueckuii 3akoH JI.1.Menneneesa CTpykTypa nepruoAUdecKol cucTeMsl. IlepuoguuHOCTh U3MEHEHHS CBOUCTB

XUMHUYCCKHUX DJICMCHTOB U UX COC,HI/IHCHI/Ifl.

Pazpnen 3: «XuMmudeckas TEpMOJMHAMUKA U KUHETHKA»

Tema 3.1 IIpeaMeT U OCHOBHBIE MOHATHS B XUMHUECKOM TepMOAMHaMuKe. Buibpl TepMOIMHAMHUECKUX CHCTEM H TapaMeTPOB.
Kiaccuduxkarus repMoiMHaAMUYECKUX TIpoLeccoB. BHyTpeHHsIs 3Heprus 1 sHTanbnust. TernoBble 3 (EKTh 1 MX UCIIONB30BaHUE B
XUMHUYECKOU TEXHOJIOTUU. DHTPOTIHSL.
Tema 3.2 Oneprus I'u66ca. HampaBneHHOCTh XUMHUECKHX peakiuil.lccienoBaHre OCHOBOHOTO ypaBHEHHS TEPMOIUHAMHUKH.
Tema 3.3 CkopocTh XMMHUECKHX PeaKIUii B TOMO- U F€TEpOreHHbIX cucTeMax. DaKTopbl, BIUSIONINE Ha CKOPOCTh peakuuil. Teopus




Appennyca. Katanuzatopsl. 'oMOreHHSbIH 1 reTeporeHHbIH KaTaanu3. 3aKoH JeHCTBYIOMNX Mace I HeOOPaTUMBIX PeaKIuii.
I[1pasuna Bant-TI'odda. Xumuueckoe u asoBoe paBHoBecue.IloHsATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKLHMAX. XUMUUECKOE
paBHOBecHe. 3aKOH ACHCTBYIONINX Macc sl 00paTUMBIX peaknnii. @akTopbl, BIUIONINE Ha XUMAYecKoe paBHoBecHe. [Ipnaumn Jle
-Ilarense.

Paznen 4: «PacTBOpBI M X CBOWCTBAY

Tema 4.1 Knaccugukanus pactBopos. CriocoOs! BeIpakeHHs KOHIIGHTPAUU PacTBOpa.

Tema 4.2 PacTBOpBI HENEKTPOIUTOB U UX KONIMIATUBHBIE CBOWCTBA. 3aK0oH pa3bapneHust OcTBanba.

Tema 4.3 VloHHOOOMEHHEIE peakInuy ¥ THAPOIH3 coneil. Teopus anekTponuTHIeckoi aucconnanyi. CTerneHb M KOHCTaHTa
nuccoraruy. Cra0Oble ¥ CHIBHBIC JJIEKTPOIUTHI. CBOWCTBA pacTBOPOB MEKTponnuToB. MoHHOE npon3BeieHne Boabl. Bomopoaasrit
nokazarenb. MHnukaTopsl. OCHOBHBIE THITBI THApon3a conell. Onpenenenue pH B kaxxaom tune. CreneHs ruaponu3a. PakTopsl,
BIIUSIOIIME HAa IPOLECC TUIPOITU3a.

Pa3pmen 5 "OneKTpOXMMUYECKHE CUCTEMBI"

Tema 5.1 OxucnurensHO-BoccTaHoBUTENBbHEIE peakiun (OBP) OxucnnrensHO-BoccTaHOBUTENBHEBIE peakimn (OBP). OcHoBHEIE
MOHATUS JaH-HbIX peakuuil. CreneHb okuciaeHusa. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IEMEHTOB U UX COEAUHEHUH.
IIpaBuiio anexTpoHHOro O6ananca. YpasHuBanuss OBP MeTogaMu 31€KTpOHHOTO M HOHHO-3JIEKTPOHHOTro Oananca. PazHoBUIHOCTH
OBP. Baxneliiye OKUCIUTENN U BOCCTaHOBUTENN. OKHCIUTETBHO-BOCCTAHOBUTENbHAS IBONCTBEHHOCTh XMMUYECKHX JIEMEHTOB.
Tema 5.2 OcHOBBI neKTpoXUMUU. TIOHATHE AIEKTPOXUMHUYECKON CUCTEMBL. Bubl cucteM. DneKTpoAHbIN NOTEHIMAT METAILIA.
ONeKTPOXUMUYECKHH psia HanpshkeHHH. CBOMCTBA psAa aKTUBHOCTH. XHMHUYECKHE HCTOYHUKH IEKTPHUIECKOTO TOKA.

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

Tema 5.4 DnekTpoau3 BOAHBIX PACTBOPOB U €70 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zus MeTaiios. 3aluTa METaLUIOB OT KOPPO3UU.

6. POHJ OIIEHOYHBIX CPEJCTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

BrInosiHeHHBIE U 3alUIIICHHBIE JTA00OPATOPHBIE PabOTHI.
PemieHHbIC W 3a4TECHHBIC KOHTPOJIBHBIC PA0OTHIL.
3a4eT 1o JUCIUILINHE.

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

3amaHus 715 ONEHKH C(hOPMHUPOBAHHOCTH KOMIICTEHITHIA:
KOMIIETEHIIMA VK-1 CriocobeH ocymecTBIsATs KpUTUUECKHH aHaIN3 IPOOIEMHBIX CUTYaIlHil Ha OCHOBE CHCTEMHOTO ITOIX0/1a,
BbIpaOATHIBATh CTPATETHIO EHCTBUI

3aKphIThIC BOIIPOCHI

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

1,4 1

*14 1

140 i

28 1

2. [TnotHoCTh OKcupa cepsl (IV) o kucmopoy

1,5

4

*2

3

3. O6sem 80 r O2 npu t =20 0C u naBnennn 101,45 xI1a paBen:
*60 11

1200 ky06.m

120 n

60 xy0. M

4. MapranuoBoii kuciaore HMnO4 cooTBETCTBYeT OKCHUL:
MnO2

* Mn207

MnO3

MnO

5. Tlpu cropanunu 1,8 T TpeXBaJIEHTHOTO MeTaJlIa ObUTO MmosTydeHo 3,4 T ero okcuaa. OnpeenuTe OTHOCUTEIBHYIO aTOMHYIO Maccy
Meramia

*27

2,5

112,4

5,1




6. B cucreme CO2 (1) + C (k) = 2CO (T) 2HTpONHS. ..
*yYBEITMIMBACTCS

YMEHBIIACTCS

0CTaeTCsA HEM3MEHHOU

CHayaJla YMEHBIIIAeTCsl, 3aTeM YBEINYUBACTCS

7. CaMOIIpOU3BOJILHOE IPOTEKAHUE PEAKIIMH BO3MOXKHO, KOTJa. . .
AH>0

*AG<0

AS>0

AH<0

8. Vcxonas u3 3Haka AG cieayromux peakiui cenaiTe BBIBOJ O TOM, KaKHe CTETIEHN OKUCIICHHS 00Jiee XapaKTEepHBI Il CBHHIA U
0JI0Ba:

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

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

s Pb +2, ns Sn +2

*msa Pb +2, mia Sn +4

st Pb +4, s Sn +2

st Pb +4, nins Sn +4

9. Bo ckosbko pa3 yBenuuuTcs ckopocTh peakimu 2SO2(r) + O2(r) — 2SO3(r)
[Ipu yBenuuenun konnenrpanuu SO2 B 3 pasa:

3

6

*9

18

10. Ipu nosenmennn Temnepatypst oT 10 0C mo 80 0C mpu TemnepaTypHOM KO (HUITHEHTE PaBHOM 2, CKOPOCTh PEaKINN
YBEIMYUBAETCH B. ..

64 paza

*128 pa3

32 pa3a

256 pas

11. YcraHOBHTE COOTBETCTBHE Kiacca coenuHenus popmyne H2SO4:
Oxkeup

OcHoBaHue

*Kucnora

Conb

12. B ranpBaHMYECKOM 3JIEMEHTE U IEKTPOIM3EPE HA aHOIE MMPOTEKALT:
*[Ipouecc OKUCIICHHS

ITpouecc morHOTO OOMEHA

IIpouecc o6pa3zoBaHms KHCIOpOIa

IIpouecc BoccTaHOBIIEHUS

13. DnekTpoHHAs KOH(GUTYpaIUs aToMa KaJus:
1522522p63s23p5

*1522522p63s23p64s1

1522s22p63s23p3

1522s22p63s2

14. IlonoKUTENbHBIA KaTaIU3aTOP B XUMUUECKON PEaKIUK:
*YMeHbLIaeT SHEPTHI0 aKTUBALUN

VBean4YHBaeT TEIUIOBOH 3((HEKT peakun

CMemaer XUMHYECKOE paBHOBECHE

YBenuuuBaeT SHEPTUIO aKTHBALIUN

15. ®opmyna ass pacuera BenuuuHbl pH:

pH=[H+]

*pH=-Ig[H+]

pH=-[H+]

pH=-In[H+]

OTKpBITEIE BOIIPOCHI

1. YpaBHsiiTe MeTOIOM 3JIeKTpOHHOTO Oananca. Haliante cymmy koadduipeHToB

Ca+ HNO3 — Ca(NO3)2 + NH4NO3 + H20

Ortser: 22

2. YpaBHsiiTe METOJIOM dIEKTpOHHOTO Oananca. Haiiaute koo PUUUEHT nepe OKHCIUTENeM

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

Ortser: 1

3. PaccumnraiiTe cTeneHb OKUCICHUS a30Ta B Mojaekyne NH2 - NH2

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

Ortser: -2

4. Ha HeliTpanu3anuio KUciaoTel Maccoil 2,45 r uaer 2,00 r runpokcuaa Hatpust. MonspHas Macca S5KBUBaJI€HTa KMCIOThI pPaBHA
r/MOJb




Otsert: 49

5. BoccranoBnenue Fe203 Bo1opo1oM NpOTEKAET 110 yPaBHEHUIO

Fe203 (x)+ H2 (1) = Fe(x) + H20(r) AH = +966 xJlx/Momns, AS = 1387 J[)x/MoneK. BoccraHoBeHNE HAYHETCS TIPH TeMITepaType
(OTBET OKPYIINUTH O IEJIOTO YNCIA): K.

Otsert: 697

6. OcMoTHYECKOE JIaBIeHUE pacTBopa, coaepxariero 1 . 18,4 r runepuna (M = 92 r/moms) ipu 10 0C, R = 0,082 n.atm/K.Mo0J1b:
OtBet: 4,64 at™

7. CKoIBKO MOJIeH HEINMEKTPOINTA NOIDKEH COAepKaTh 1 11 pacTBOpa, YT00BI ero ocMoTudeckoe fasienHue mpu 25 0C 0110 paBHO
2,47 xIla (OTBET OKPYTJIUTE O THICSYHBIX)

Otsert: 0,001

8. Ha ckombKo TpagycoB HOBBICHTCS TeMIIepaTypa KumeHus Boasl, ecan B 100 T Bogsl pacTBoputs 9 r rimroxo3st COH1206 (oTBeT
OKpYIJIUTE JI0 COTHIX)

Ortser: 0,26

9. Ilpu pactBopern 3,24 r cepsl B 40 r OeH301a TeMIepaTypa KuneHus mocieanero nossicuinacsk Ha 0,81 K (E(6er3oma) = 2,56).
3HAUUT, MOJIEKYJIA CEPBI B PACTBOPE COCTOUT U3 (yKa3aTh YHUCIOM)

OrtBer: 8

10. KakoBa xonuenTpauus nonos HaTpus B 0,011 pactBope Na2SO4, ecnu cuuTaTh TUCCOLUAIUIO TTOTHOM

Otset: 0,02 MoJB/1

11. BoIYMCIUTE KOHCTAHTY TUCCOLMALIMH YTOJIbHOM KHCIOTHI 10 MEPBOM CTYNEHHU, €CIIH CTEeTeHb Tuccolanuu pasaa 1,73 « 10—3,
a MoJIIpHast KOHIeHTpaIus skBuBaieHTa 0,1 Mosb/1. OTBET OKPYIJIUTh 10 EeIbIXx ¢ 10—7

OrtseT: 3

12. Macca pryTu, BelIeIUBIIEHCS IPH OIyCKaHUU MEeIHOM MmnaTuHb! Maccoit 200 T B pactBop HuTparta prytH (II),
coziep Kalyii 2 MOJIb COJIM paBHA rpaMMOoB (OTBET OKPYIJINTE JI0 LIEJIBIX)

Ortser: 402

13. CranmapTHBII YMeKTPOAHBIH oTeHnuan Hukens -0,25 B, a kobansra -0,28 B. KoTops!it 13 MeTa/IOB BRICTYITUT KaTOIOM B
JIAaHHOM rajbBaHUYECKOl mape?

OTBeT: HUKENb

14. Beruncnure S5KBUBAJICHTHYIO MacCy METaJlIa, 3Hasl, 4TO MPH JIEKTPOIM3E pacTBOpA COJIH 3TOro MeTaiia 3aTpadero 36187,5 K
JNIEKTPHUYECTBA U HA KaTOJie BBLAEIMIOCH 12 T MeTaa. (OTBET OKPYIIIUTD 0 HEIBIX)

Ortser: 32

15. Ilpu yBenMYeHUH TaBICHUS PAaBHOBECHE CMEIIACTCsl B CTOPOHY 00pa30BaHH o0BeMa ra3000pa3HBIX
MOJIEKYT

OTBeT: MEHBLIETO

TunoBsie BOITPOCEHI 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
ClIeACTBUSA. 3aKOH HKBUBaNCHTOB. ONpeie/ieHre SKBUBATIEHTHBIX MacC MPOCTHIX U CI0XKHBIX BELIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST ATOMHAsl Macca >IeMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 3€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaynu. IIpasuno Xynpa. IlpaBuio
Krneuxosckoro.

5. [Monstue 06 s-, p- ,d- ,f- anmeMenTax. Xapakrep COCAMHEHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTHE O rpynnax, HOATrPyNnax U MNepuoAax.

Ilepuonnyeckoe U3MEHEHHUE CBOMCTB XUMUUECKUX HJIEMEHTOB B IPYINAX U MIEPUOAAX: 3apsij SApa; pailyCc aTOMa; SHEPrus
MOHU3a11M; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3JI€KTPOOTPULIATEIILHOCTD; OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucremsl. IlepBblii 3akoH TepmoauHaMuku. Ero npuMeHeHue Ais H30XOpHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTANBIHNY IPH XUMHYECKUX PEAKIUAX.

9. Ionsatne 06 suTpOoMU. BTOpOii U TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpoONHUs BemecTBa. Pacyer
U3MEHEHUS SJHTPOIUU CUCTEMBI.

10. IonsiTue 06 U300apHO - HU30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTU
MpOoTeKaHus nporecca. Pacuer m3meHeHns cBoboaHoMH sHeprun [ ndoca.

11. Xumuueckas kKuHeTuKa. CKOpOCTh XUMUYECKOM PeaKLUU B TOMOI€HHOW U F€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XUMHYECKON PEAKIMHU OT KOHLIEHTpAauuu. OPU3HYECKUI CMBICI KOHCTAHThI CKOPOCTH XMUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant ['odda u Temneparypubiii ko3ddHIeHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH pEakMU OT 3HEPIUH aKTHUBALIUY.

13. Karanus. OcHOBHBIE HONOKEHUSI TEOPUH KaTaau3a. MexXxaHH3M FOMOTEHHOTO M TeTepPOTeHHOrO KaTalu3a.

14. IonsiTue 06 0OpaTHMBIX peakHUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JIEHCTBYIOLUIMX Macc A OOpaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMHU.

15. ITpunnun Jle-llarense. Bnusnue nu3MeHeHus TeMnepaTypsl, AaBICHUS, KOHLIEHTPALUY BELUIECTB HA CMELICHUE

PpaBHOBECHA B CUCTEME.




16. OOmas xapakTepucTuka pacTBOopoB. CroCOOB! BRIpaKE€HHsI KOHIIGHTpAUil pacTBOPOB.

17. TepMoauHAMHUKa MPOIECCOB pacTBOpeHMsl. BiusHue TeMmepaTypsl U JaBJICHHUS HA pAaCTBOPUMOCTH BEIIECCTB.

18. KomnmuratueHble CBOHCTBA WaCaNbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
OTIpeIeIeH s MOJIEKYJISIPHON MacChl paCTBOPEHHOTO BEIECTBA.

19. [Tonsatue 06 snexrponurax. Teopus meKTpoIUTHUECKON qucconranuy. OOMUN NPUHLIMI JUCCOLMALIUHN. DIEKTPOIUTHI.

OCHOBHBIE NOJIOKEHHSI TEOPUH TEKTPOIMTHUECKON Jucconnanui. Jlucconuanus KUcIoT (01HO- ¥ MHOTOOCHOBHBIX), OCHOBAHHI
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratusHble CBOMCTBA pacTBOPOB MEKTPONUTOB. M3oToHnueckuit ko3 ¢uuuent. Crenens auccormarmu. [lorstue o
CHJIBHBIX U CIa0BIX 3JE€KTPOIUTAX.

21. Crabsie snexrponutsl. KoHcTanTa muccormaniy. 3akoH pazoapieHuss OcTBasbaa.

22. CunbHbIe IEKTPOIUTEL. AKTUBHOCTH HOHOB. [IOHATHE O KaXKyIIEHCsl CTEIEeHH AUCCOIMAINN.

23. Honnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPHI.

24. HoHHO-00MEHHBIE peakIuK B PaCTBOPaX JEKTPOIUTOB. YCIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIINH.

25. JKectrkocts Bonpl. Bpemennast u moctostaHas. CriocoOBI yCTpaHEHHUS .

26. I'maponus coneit. O6patumocts rugponusa. Crenens rugponnsa. KonctanTta ruaponusa. YCIoBHS YCUICHUS THAPOIH3A.
I'maponu3s pa3snu4HBIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TlonATHE O cTeeHN OKHCIICHHS, OKHCIUTEISIX U

BOCCTAHOBUTEIISIX. BaykHEHIIINe OKUCITUTENN 1 BOCCTAHOBHUTEIIH.

28. MerToabl cocTaBlieHHsI YPaBHEHUH OKHCIHUTENEHO-BOCCTAHOBUTENbHBIX peakiuii. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopust aneKTpoAHBIX MOTEeHIMANO0B. YpaBHeHue HepHera. OnpeneneHne CTaHIAPTHBIX 3IEKTPOAHBIX MOTEHIMANOB.
YeTpoiicTBO BOJOPOAHOTO MEKTPOAA. Pan HanpskeHn MeTalsoB.

30. I'anpBaHMYecKUE AIEMEHTHI. Y CTpoiicTBO U mpuHIHN padotel. Pacuer B/IC.

31. OneKTpoau3 B pacliiaBaX M pacTBOpax MEeKTpoiuToB. [locnenoBaTenbHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
kaToze. 3akoHbl Papanes. Pacaer o0beMa 1 MacCHl BEMIECTB, BBIICIUBIINXCS IPH dJeKTponnse. [IpumeneHne anexTponmsa.

32. Koppo3sus meramuioB. Xumudeckas ,3IeKTpoxuMudeckas. CIocOOBI 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnornsie. Hlenoynsie. [Tpunimn paGoTsl.

TumnoBsie 3aJlaHus 110 JUCHUILTIMHEC!

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

2. Pacrincath 2JIEKTPOHHYIO KOH(HUTYpAIMIO aToMa MapraHia. YKa3aTh BO3MOXKHBIC BAICHTHOCTH M XMMHYECKUE CBOWMCTBA.
Onucats KBAHTOBBIMH YHCIAMU BaJICHTHBIE DJIEKTPOHBI aTOMA.

3. Paccunrtaths TernoBoit ekt peakuuu ropeHus aueTuiaeHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKIUH , €CIH YBEIHIUTh TeMmeparypy ¢ 50 mo 80
rpagycoB 1o enbcuto, TeMnepaTypHbIil KOOQQUIMEHT paBeH 3.

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

0 YBEJIIMYUTh TEMIIEPATYPY

0 MMOHU3UTH KOHIICHTPAIMIO BenlecTBa B

O MTOHU3UTH JIABIICHHE B CHCTEME

HAIUCATh BBIPAXKCHUE JJIsI KOHCTAHTHI PABHOBECHS IAHHOW PEaKIIvu.

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

7. Ha ckonbko moHM3uTHCS aBieHue napa Haja pactBopoM mpu 25 °C, comepxammm 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YHCTBIM pacTBopuTeneM(IIpu ToH ke TemmepaType) paBHo 26 kl]a.

8. Hamucatp peakuuu rugponuza coneid K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B KaXI0oM ciydae THAPOIIN3A.

9. YPOBHATE METOZIOM 3JIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20

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

pacTtBopax cooTBeTcTBEHHO [ 1] Monb/n 1 [0,01] Momb/11. YKa3aTh HalpaBICHUE TBUKEHHE IICKTPOHOB.

KontposbHbie pabOThI IO TEMaM:

. CrpoeHue aToma

. XuMu4ecKasi TepMOIMHAMUKA

. XUMn4eckasi KHHETHKa

. PacTBOpBI M HX cBOlCTBa

. NoHOOOMEHHEBIE peakiuu

. 'unponus coneit

. OKHCIUTENBFHO-BOCCTAHOBUTENBHBIEC PEAKIIUI
. DIIEKTPOXUMHUS

0NN DB W~

6.4. Mertoauueckue MaTepuaJjibl, Onpeae/sonue npoueaypbl OieHUBaHUusA

PemeHne THIIOBBIX 3aJaHUH, TECTOB, 3aIITA TEOPETHUECKOTO MaTepHalia Ha 1a00OpaTOPHBIX 3aHATHIX.
JlaGoparopHasi paboTa CYMTAETCS CAAHHOM, IIPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha Heil IPHCYTCTBOBAI, BHITTOIHUII,
3aIIUTHII TEOPETUUECKUI MaTepuall 1o JaHHoi TeMe. KoHTponbHas paboTa cYMTaeTCs BBIIOIHEHHON yIOBICTBOPHTEIBHO, IPU
pemenuu cryaeHToM 70% 3amaHuil conepKaluxcsl B BAPUAHTE.

3ayer MO JUCHUIUIMHE CTABUTCS 110 UTOraM pabOThI 00YJarOIIETOCs B TEYEHUE CEMECTPa, BEIPAXKCHHBIM B BUIE BBITIOJIIHEHUS
KOHTPOJIBHBIX Pab0T, paboThI Ha KOJUIOKBUYMAX, BBIIIOJHEHHS U 3alUTHI 1a00PaTOPHBIX paboT.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |I'nunka Huxomnai 3amaun U ynpakHeHHU Mo o0mel XuMuu: y4el. mocobne Mocksa: Unterpain-

JleonnnoBuy IIpecc, 2001

7.1.2. lonoTHUTeILHAS JIUTepaTypa

ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckast xumust. COBpeMeHHBIH kypc: YdaeOHoe Mocksa: U3garenscTBo

JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI2.2 | Kopoun Hukomnaii OO0mast XUMHus: y9eOHHK Mocksa: Bricias mikona,

BacunbeBuu 2007

7.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI3.1 | 3aiines B. I1., XuMHA: METOANYECKIE YKa3aHU M0 BHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,

Mokxkposunkas H. IT., | pabot 2018

Kupumok A. .

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHbBI (MOAYJIS1)
Haznauenue Ob6opynoBanue
YuebHas ayIUTOPHs quist | AynutopHast gocka; Kommiext yge6Hoi Mebenn; KoMmmekTsl XUMHUECKOH MOCYBI U PEaKTUBOB

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTallun

AT IPOBECACHUS XUMHUYCECKOT'O ITPAKTUKYMa, BrIiTsxkHOM I_HKa(I)

YuebHas AyIUTOPHS JUIS
HPOBEACHHUS TEKYIIETO KOHTPOJLS
¥ IPOMEIKYTOYHOHN aTTECTALUH

AynutopHas nocka; Kommrekt yaeOHo# mebenm; KOMIUIEKTH XUMHYECKOH TTOCYIBI M PEaKTHBOB
JUISL IPOBECHUS] XUMUUECKOT0 MPaKTHKyMa; BeITshkHOM mikad

VYueOHas ayAUTOPUS JUIsL
MIPOBECHUS TPYIIIOBBIX u
WH/IMBUAYaJIbHBIX KOHCYNbTAIHNA

AymuropHas mocka; Komrurekr ydeOHON Mebenu; 6 KOMIUIEKTOB I J1aOOpaTOpHOH paboThI MO
OIIPEAEICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMPKaMH, HAOOp XUMHUYECKHX PEareHToB); 6
KOMIUIEKTOB JJIs JIJaOOpaTOpHOH paboThl 0 ONPEJEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBl C TNPOOMPKAMH, 3JEKTPOIbl H3MEPUTENBHEIE,
SNEKTPOABl CPaBHEHU:A); 6 KOMIUIGKTOB JuIsi J1abopaTopHOH paboTBl MO OHpENEICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ mpobupkamu, HaOOp peakTuBOB, pH-MeTpsl); BeITsokHOM
mkad

YuebOHas ayIUTOPHS IS
MIPOBECHUS TPYIOBBIX u
WHIWBUIYaJIbHBIX KOHCYIbTAIHHA

AynutopHas nocka; Kommiekr ydeOHON MeOenw; 6 KOMIUICKTOB AJIs JTabopaTopHOil paboTHI MO
OIIPECICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMHUYECKHX pEarcHToB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThI IO OIMpPEAEICHHIO NIEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mt., HMCTOYHWUK TOKa-3 INT., IITATHBBI C MPOOMPKAMH, OIICKTPOIbI H3MEPHUTEIbHbBIC,
SNEKTPOABI CpaBHEHUs); 6 KOMIDIGKTOB JJIsI J1a0OpaTOpHOl paboOTBl MO  ONIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpoOupkamu, Habop peakTuBOB, pH-MeTpsl); BeITsHkHOM
mkad

YuebOnas AyAUTOPHS IS
MIPOBECHUS TPYIIOBBIX "
WH/IBUTya bHBIX KOHCYIbTAIHHA

AynutopHast nocka; Kommekr ydeOHON MeOenu; 6 KOMIUICKTOB AJsL JTabOpaTopHOil paboThI MO
OIIPECIICHHUIO KECTKOCTH BOABI (IITATHUBBI C MpPOOMpPKaMH, HAOOp XUMHUYECKHX pEarcHTOB); 6
KOMIUIEKTOB UIs Ta0OpaTOpHOH pabOThHI IO OINPEAEICHHIO 3NIEKTPOIPOBOIHBIX PAaCTBOPOB COJEH
(ITK-2mT., WCTOYHMUK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEpPHUTEIbHEIE,
SNIEKTPOJbl CpPaBHEHUsA); 6 KOMIUIGKTOB JUIsi J1abopaTopHOl pabGoThl 1O  OHpeelIeHHI0
HNOHOOOMEHHBIX peakiui (IITaTHBEI C NMpoOmpkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOM
mKad

YuebHas ayAUTOPHS i | AyoutopHast nocka; Kommuiekt yuebHoii medenu
HPOBECHUS TPYIIOBBIX "

VHIMBAAYAIbHBIX KOHCYIbTAINH

YuebHas ayJAUTOpHS Juis | AynuropHast 1ocka; KoMiuiekT yae6HON Mebenn
HPOBECHUS IPYIIOBBIX u

WHIMBHUYaJIbHBIX KOHCY/IbTAIUI

VYueOHas ayAUTOpUS Juts | AynuropHas 1ocka; KoMrurekT yaeOHON Mebenn
MPOBEACHUS TPYIIIOBBIX u

WHJIMBHYaJIbHBIX KOHCYJIbTallH

VYuebHas ayIUTOPHS Ui | AyauropHast nocka; Kommiekt yueOHoi medenu
MPOBEICHUS TPYIITOBEIX u

VHBHIYaTbHBIX KOHCYIBTAIIH

YuebHas ayJUTOpHs quist | AyoutopHast nocka; Komrulekt ydeOHOM Mebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBEICHUS 3aHATHIA | (CTalMOHApHBIN), SKpaH (cTarpoHapHbli), [IK (mepeHocHoiT)

JICKIIMOHHOI'O THUIIa




Tlomemenne
CaMOCTOSTEIbHOM
00yJaroIIXCst

JUTSt
paboThI

Kommuiekt yueOGHOII Mmebemnw;
00€eCIIeunBaIOIMX  JOCTYII
YHuBepcureTa.

IIK - 10 wr., mnoxkimodyeHHBIX K cetu "MHTepHer" u
B JJIGKTPOHHYIO  HH()OPMAIMOHHO-00PA30BATENBbHYIO  CPEAy




