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1. IEJIHU U 3ATAYNA OCBOEHUSA JTUCHUILINHBI

11 llejzu: - HpI/IOGpGTeHI/Ie CTyACHTaMHU 3HaHPII>1, yMeHI/Iﬁ W HaBbIKOB PCIICHU U COCTABJICHUA XUMHUYCCKUX 3a/1a1
MOBBIIIEHHON CJI0XKHOCTH Pa3JIMYHBIMH MCTOAaAMU

1.2|3a0auu: 1. PaccMoTpeTh OCHOBHBIE CITOCOOBI PENICHUs 3a/]1a4 10 XUMHH TTOBBIIIEHHON CIIOKHOCTH.
2. PaccMOTpeTh METO/BI PELICHHS YCIOKHEHHBIX M KOMOMHUPOBaHHBIX 33134
3. PaccmotpeTh criocoObl cOCTaBJICHUS 3a/1a4 TOBBIIICHHOM CII0KHOCTH

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: b1.B.01

2.1|TpeboBanus K NpeABAPUTEIbHOI MOATOTOBKE 00Y4aIOIIErocs:

2.1.1|Pemenne 3amau

2.1.2|Heoprannueckast XUMUS

2.1.3|Pusuka

2.1.4|Marematuka

2.1.5| AHanutnyeckas XUMus

2.2|IMCIMIUIMHBI H PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIIHHBI (MOAYJIsT) HEOOX0AMMO KAK
npeauecTByoniee:

2.2.1|Heopranuueckast XUMUsI

2.2.2| AHanmuTHYeCKas XUMUS

2.2.3|Meroaunka mpenomaBaHus XUMHA

2.2.4|Oprannyeckast XUMHS

2.2.5|®usnueckas xumMus

2.2.6|HayuHbIe OCHOBBI IIKOJIBEHOTO Kypca XUMHUH

2.2.7|Pemmenue 3a1a4 MOBBIIIEHHON CITOKHOCTH

2.2.8|Xumuueckast TEXHOIOTHS

2.2.9|TTegaroruyeckas MpaKTUKa

3. KOMIIETEHIIUY OBYYAIOIIET OCSI, ®°OPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIATLIMHEI
(MOJYJIST)

IIK-3: Baaaeet pa3inyHbIMU MeTOAUKAMY NPENOAABAHUS XMMMH VIS JOCTUKeHUsI HanOoab1Iei 3(peKTUBHOCTH YCBOEHUSI
3HAHMI 00yYaIOIIUMICS ¢ Pa3HbIM YPOBHEM 0a30BOii MOAT0TOBKH

H/I-1.ITK-3: 3naer MeToAbI 00y4YeHHsI XMMUM, IPUHIIMIIBI 0TOOPA COAEPKAHUS XHUMHYECKOr0 00pa30BaHusl, COBPeMeHHbIe
o0pa3oBaTeJibHble TEXHOJIOI' MM, IPUHLMIBI U (POPMBI OpraHu3aluu y4eOHOil 1esiTeIbHOCTH

- OCHOBBI T€OpHH (HYHAAMEHTAIBHBIX Pa3/Ie/IOB XMMHUH;
- OCHOBHBIE CIIOCOOBI peLIeHUs 3a1a4;

HNA-2.1IK-3: YMeeT npuMeHAITh MeTOAbI 00y4eHHsI XUMUH HA NPAKTHKE, 0TOUPATH XUMUYECKOe Coiep:KaHne TeM
LIKOJBHOr0 Kypca XHMHH, B COOTBETCTBHH € LeJISIMHM U 3a1a4aMH 00y4eHHUs] XUMHUH

- KJIaccu(UUUPOBATH 3aJa4H IO XUMHU;

- aHJIM3HUPOBATh YCIOBUS 3aJa4, ONPENENATh TUIl XUMHUUYECKUX 3a/iay;
- BBIOMPATh pannoHaIbHBIE CIOCOOBI PEIICHUS] XUMHUUYECKUX 3a/1aY;

- pelaTh XUMHUYECKHE 3a]Ja4ul Pa3HOI0 YPOBHS CIIOKHOCTH;

- COCTaBJIATh aJITOPUTMBI PELIEHUS 3a/1a4

HN-3.1IK-3: Birajgeer HaBbIKAMM HCIIOIb30BAHNS COBPEMEHHBIX 00Pa30BaTeILHBIX TEXHOJIOTUI HATIPABJIEHHBIX HA
noBbiieHue 3P PeKTUBHOCTH 00y4eHHs1 XMMUH, Pa3BUTHE 00Y4AIOLIUXCS, COOTBETCTBYIOUINX YPOBHIO 00OpPa30BaHMs U
HHAMBHUIYAJILHBIM 0CO0EHHOCTSIM 00y4aIOLIUXCS

- OCHOBHBIMH CITOCOOaMM PEIICHUA TUIIOBBIX U YCIIOKHCHHBIX 3a1a4

IK-1: CnocoGen ucnoab30BaTh cucTeMy GyHAAMEHTAIbHBIX XUMUYECKUX MOHSTHH U eCTeCTBEHHOHAYYHBIX 3aKOHOB




HUJI-1.JIK-1: 3HaeT 0CHOBHBIE €CTECTBCHHOHAYYHbIE 3AKOHbI H 3aKOHOMEPHOCTH NIPOTEKAHUS XUMHYECKHUX IIPOLECCOB

- OCHOBBI TCOpUHN ¢)yHI[aMeHTaJ'H>HI>IX pa3aciioB XUMHH,
- OCHOBHBIE CITOCOOBI peuieHus 3aaa4;

HUJ-2.JIK-1: IIpumensieT cucreMy (PyHIaMEHTAIBHBIX XHMHUYECKHX IIOHATHI H €CTECTBEHHOHAYYHbIX 3AKOHOB B
npogeccCHOHATBbHOM eI TeJIbHOCTH

- KJIaccu(UIUPOBATH 33]]a4H IO XUMHU;

- aHAJIM3UPOBATh YCIOBHS 33124, ONPENEIATh TUIl XUMHYECKHUX 3aa4;
- BBIOMPATh palMoOHaIbHBIC CIIOCOOBI PEIICHUS] XUMHUYECKUX 3a/1a4;

- pemaTh XUMHUYECKHE 3a]]a4i PA3HOTO YPOBHS CIIOKHOCTH;

- COCTABJISATh AJITOPUTMBI PELICHUS 3a/1a4

N-3.JIK-1: Baageer cucteMoii pyH1aMeHTaIbHBIX XUMHYECKHX OHSATHI H eCTeCTBEHHOHAYYHBIX 3AKOHOB B paMKax
o0pa3oBaTeJIbHON 1 HAYYHOIi eI Te IbHOCTH

- OCHOBHBIMH CIIOCOOaMU peuICHUsA TUIIOBBIX U YCIIOXKHCHHBIX 3a1a4

ITIK-4: CnocoGeH NIaHUPOBATh, OPraHU30BLIBATH H AHAJU3UPOBATH Pe3y/IbTAThI IleJarOru4ecKoii JesiTeJJbHOCTH

NJ1-1.1IK-4: 3naeT nesiu U 33124, IPUHIMIIBLI OPraHU3ALMU 00Pa30BaTeJbHOI0 MPOLecca HA Pa3HbIX YPOBHAX XHMUYECKOI0
o0pa3oBaHusi, MeTOAbI AHAJIN3a, 00PA00TKH H MHTePNPeTALMH Pe3yJIbTATOB NeAAroru4ecKoi 1esATeIbHOCTH B
NpenofaBaHUU XUMHMH

- OCHOBBI T€COpUHN q)yHI[aMeHTaJ'[BHBIX pa3aciioB XUMHU;
- OCHOBHBIE CIIOCOOBI peuieHus 3aaa4;

HI[-Z.HK-"»: YmMmeer NPUMEHATH TCOPETUICCKHE 3HAHUA U MPAKTUICCKNE HABBIKHU JIS1 OPraHu3anvu nenaroruqeucoifl
ACATECJIBbHOCTH HA MMPAKTHUKE, IVIAHUPOBATDH €€ H AaHAJIU3UMPOBATD PE3YyJ/IbTAThI

- KJ'laCCI/I(bI/IHI/IpOBaTL 3ala4M 110 XUMHHU,

- AHAJIM3UPOBATh YCJIOBUs 3aa4, ONIPCACIATD TUII XUMUYCCKUX 3a/1a;
- BLI6I/IpaTI) pallMOHAJIbHBIC CITOCOOBI peuieHusA XUMHUYICCKUX 3ada4;

- peiaTb XUMHUYECKUE 3aJa4U Pa3HOro YPOBHs CIIOXKHOCTH,

- COCTaBJIATH aJITOPHUTMbI PECIICHUA 3a/1a4

N A-3.1IK-4: BiageeT npueMaMHu 0TGOpa cOBpeMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHiT B COOTBETCTBHH C EJISIMH H
3aJayaMi 00pa30BaTeIbHOTO Mpolecca, MPUMeHsieT HAa NX MPAaKTHKe 1151 MOBbIIeHNs 3(ppeKTHBHOCTH Nemarornyeckoi
HesITeILHOCTH, AHAJN3NPYET Pe3yIbTAThI M KOPPEKTHPYET MeAarorndecKyio 1esiTeIbHOCTh B COOTBETCTBHH € YPOBHEM
00pa3oBaHUs M HHANBHIYAJLHBIMH 0COOEHHOCTSIMY 00YIAI0LINXCS

- OCHOBHBIMH CITOCOOaMH PCIICHUA TUIIOBBIX U YCIIOKHCHHBIX 3aJa4

4. CTPYKTYPA U COAEPKAHMUE JUCLHUILIMHBI (MOIY.JIST)

Kon HanmenoBanue pasaesnoB u Tem /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanne
3aHATUS 3aHsiTus/ Kvpne 1170 DAKT.

Pazpnen 1. Pemenue 3aga4
MOBBLIMIEHHOM CJI0KHOCTH

1.1 Beruncnenust, cBsI3aHHBIC C 5 4 WNA-1.11K-3 [JI1.1 J11.2J12.1 2 ®poHTaIBHBIN
HCIIOJF30BAaHUEM IJIOTHOCTH PAcTBOpA U Na-2.11K-3 ompoc
MacCOBOH IO PACTBOPEHHOTO Na-3.11K-3
Berecrsa /Jlex/ Ua-1.11K-1

na-2.11K-1
na-3.11K-1
na-1.11K-4
na-2.11K-4

WJ1-3.TTK-4




1.2

BoruncieHns, CBSI3aHHBIE C
HCIIONB30BaHUEM IUIOTHOCTH PacTBOpa
MacCOBOI TOJIM PACTBOPEHHOTO BEIIECTBA
/Mp/

VI-1.11K-3
W/1-2.T1K-3
1J1-3.T1K-3
WJI-1.11K-1
WJ1-2.T1K-1
W/1-3.1K-1
WJ1-1.1IK-4
WJ1-2.TIK-4
W/1-3.1IK-4

JI1.1 J11.2J12.1

IIpoBepoynas
pabora

1.3

BI)I'-II/ICJ'ISHI/ISI, CBsI3aHHBIC C
HCIIOJIB30BAHHUEM IINIOTHOCTH pacTBOpa U
MAacCOBOM J07H1 PACTBOPCHHOI'O BCIICCTBA

/Cp/

W/-1.1K-3
WJ-2.1IK-3
WJ1-3.11K-3
WJ-1.1K-1
WJI-2.1IK-1
WJ1-3.1IK-1
W-1.1IK-4
W/1-2.1IK-4
W/1-3.11K-4

JI1.1 JI1.2J12.1
€]

Ormpoc

1.4

PacueTrHble 3aga4u 110 TeMe
"Kpucramtoruaparsr" /JIex/

WJI-1.TIK-3
WJ1-2.TIK-3
WJ1-3.11K-3
WJ-1.TIK-1
WJ-2.TIK-1
WJ-3.TIK-1
WJI-1.TIK-4
WJ1-2.TIK-4
WJ1-3.TIK-4

JI1.1 JI1.2J12.1

DpoHTaJIBHBIN
orpoc

15

PacueTHble 3aga4m 1o Teme
"Kpucramnoruapatst" /T1p/

WJI-1.11K-3
WJ-2.11K-3
WJ-3.11K-3
WJ-1.11K-1
WJ-2.T1K-1
WJ-3.11K-1
WJ-1.TIK-4
WJ1-2.TK-4
WJ1-3.TIK-4

JI1.1 J11.2J12.1

IIpoBepounas
pabora

1.6

Pacuernsbie 3agaun no teme "CMenInBaHmue
pactBopos" /Jlex/

V- 1.11K-3
WJ1-2.11K-3
WJ1-3.11K-3
WJ-1.11K-1
WJ-2.11K-1
WJ1-3.11K-1
WJ-1.TIK-4
WJ1-2.TTK-4
WJ1-3.T1K-4

JI1.1 J11.2J12.1

DpoHTATBHBII
ompoc

1.7

Pacuernsbie 3agaun no teme "CMemmBaHue
pactBopos" /IIp/

V- 1.11K-3
WJ1-2.11K-3
WJ1-3.11K-3
WJ-1.11K-1
WJ-2.11K-1
WJ-3.11K-1
V- 1.TIK-4
WJ1-2.TTK-4
WJ1-3.T1K-4

JI1.1 J11.2J12.1

[IpoBepounas
pabora

1.8

Beruriciienrne coctaBa HEOPraHHYECKUX
coequuenuii /Jlex/

V- 1.11K-3
WJ1-2.1TK-3
WJ1-3.1TK-3
WJ-1.1TK-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJ-1.TIK-4
WJ1-2.TTK-4
WJ1-3.TTK-4

JI1.1 J11.2J12.1

®poHTAITBHBII
orpoc




1.9

Brrancienne cocraBa HeOpraHHIECKHAX
coenuaennii /I1p/

VI-1.11K-3
W/1-2.T1K-3
1J1-3.T1K-3
WJI-1.11K-1
WJ1-2.T1K-1
W/1-3.1K-1
WJ1-1.1IK-4
WJ1-2.TIK-4
W/1-3.1IK-4

JI1.1 J11.2J12.1

IIpoBepoynas
pabora

1.10

Brruncienne cocraBa HEOPraHUYECKUX
coenuuenunit /Cp/

W/-1.1K-3
WJ-2.1IK-3
WJ1-3.11K-3
WJ-1.1K-1
WJI-2.1IK-1
WJ1-3.1IK-1
W-1.1IK-4
W/1-2.1IK-4
W/1-3.11K-4

JI1.1 JI1.2J12.1
€]

Ormpoc

111

Beruncienne cocraBa OpraHuueCKuX
coennuennii /Jlex/

WJI-1.TIK-3
WJ1-2.TIK-3
WJ1-3.11K-3
WJ-1.TIK-1
WJ-2.TIK-1
WJ-3.TIK-1
WJI-1.TIK-4
WJ1-2.TIK-4
WJ1-3.TIK-4

JI1.1 JI1.2]12.1

DpoHTaJIBHBIN
orpoc

1.12

BhlurciieHre cocTaBa OpraHuYeCKuX
coenunenui /TIp/

WJI-1.11K-3
WJ-2.11K-3
WJ-3.11K-3
WJ-1.11K-1
WJ-2.T1K-1
WJ-3.11K-1
WJ-1.TIK-4
WJ1-2.TK-4
WJ1-3.TIK-4

JI1.1 J11.2J12.1

IIpoBepounas
pabora

1.13

BeruncieHne coctaBa OpraHu4ecKux
coenuuennii /Cp/

V- 1.11K-3
WJ1-2.11K-3
WJ1-3.11K-3
WJ-1.11K-1
WJ-2.11K-1
WJ1-3.11K-1
WJ-1.TIK-4
WJ1-2.TTK-4
WJ1-3.T1K-4

JI1.1 J11.2J12.1
o1

Ompoc

1.14

3a7auy Ha OCHOBE MCIIOIb30BAHMS
IIEKTPOXUMHIECKOTO Psijia HAIPSOKEHIUS
metaiinos /Jlex/

V- 1.11K-3
WJ1-2.11K-3
WJ1-3.11K-3
WJ-1.11K-1
WJ-2.11K-1
WJ-3.11K-1
V- 1.TIK-4
WJ1-2.TTK-4
WJ1-3.T1K-4

JI1.1 J11.2J12.1

®poHTATBHBII
ompoc

1.15

3aja4n HAa OCHOBE HCIIONB30BAHUS
JNEKTPOXUMUAYECKOTO Psia HATIPSDKCHUS
metasios /TTp/

V- 1.11K-3
WJ1-2.1TK-3
WJ1-3.1TK-3
WJ-1.1TK-1
WJ1-2.TTK-1
WJ1-3.11K-1
WJ-1.TIK-4
WJ1-2.TTK-4
WJ1-3.TTK-4

JI1.1 J11.2J12.1

[IpoBepounas
pabora




1.16

3aj1aun HAa OCHOBE UCITOJIb30BAHUS
SIIEKTPOXUMUYECKOTO Psi/Ia HATIPSDKCHUS
metaiios /Cp/

W-1.10K-3
WJ-2.1IK-3
WJ1-3.T1K-3
WJ-1.1K-1
WJ-2.1IK-1
W/1-3.1IK-1
WJ1-1.1IK-4
WJ1-2.TIK-4
W/1-3.1IK-4

JI1.1 J11.2J12.1
€]

Ormpoc

1.17

3agaun 1o teme "CKOpOCTh XUMUYECKHX
peakumii" /Jlex/

WJ-1.1K-3
W/1-2.1IK-3
WJ1-3.1IK-3
WJ-1.1K-1
WJI-2.1IK-1
WJ1-3.1IK-1
WI-1.1IK-4
W/1-2.1IK-4
W/1-3.1IK-4

JI1.1 JI1.2J12.1

DpoHTAIBHBIN
ompoc

1.18

3agaun 1o teme "CKOpOCTh XUMUYECKHX
peaxmii" /TIp/

WJI-1.TIK-3
WJ1-2.TIK-3
WJ1-3.11K-3
WJ-1.TIK-1
WJ-2.TIK-1
WJ-3.TIK-1
WJI-1.TIK-4
WJ1-2.TIK-4
WJ1-3.TIK-4

JI1.1 JI1.2J12.1

IIpoBepounas
pabora

1.19

3amaun 1o Teme "CKOpOCTh XMMUUECKUX
peaxuuii" /Cp/

WJ-1.11K-3
WJ-2.TIK-3
WJ-3.11K-3
WJ-1.11K-1
WJ-2.T1K-1
WJ-3.11K-1
WJ-1.11K-4
WJI-2.TIK-4
WJ1-3.11K-4

JI1.1 J11.2J12.1
c)!

Ompoc

1.20

DHepreTuka XUMHYECKUX peakuui /JIex/

na-1.1IK-3
Wa-2.11K-3
na-3.11K-3
na-1.1IK-1
na-2.11K-1
na-3.11K-1
na-1.11K-4
na-2.11K-4
na-3.11K-4

JI1.1 J11.2J12.1

DpoHTATBHBII
ompoc

1.21

DHepreTuka XuMHIecKux peakuunii /TIp/

na-1.11K-3
Wa-2.11K-3
na-3.11K-3
na-1.11K-1
na-2.11K-1
na-3.11K-1
na-1.11K-4
na-2.11K-4
na-3.11K-4

JI1.1 J11.2J12.1

[IpoBepounas
pabora

1.22

DHepreTuka XUMHIECKUX peakuuii /Cp/

1,9

Wa-1.11K-3
Wa-2.11K-3
na-3.11K-3
na-1.11K-1
na-2.11K-1
na-3.11K-1
na-1.11K-4
na-2.11K-4
na-3.11K-4

JI1.1 J11.2J12.1
c)!

Ompoc




1.23

OripeiesieHre HEM3BECTHBIX BEIIECTB 110
HX cBoicTBaM /Jlex/

VI-1.11K-3
W/1-2.T1K-3
WJ1-3.T1K-3
WJI-1.11IK-1
WJ1-2.T1K-1
W/1-3.1IK-1
WJ1-1.1IK-4
WJ1-2.TIK-4
W/1-3.1IK-4

JI1.1 J11.2J12.1

DpoHTAIBHBIN
orpoc

1.24

OripeiesieHre HeM3BECTHBIX BEIIECTB 110
ux cBoiictBam /TIp/

WJ-1.1K-3
W/1-2.1IK-3
WJ1-3.1IK-3
WJ-1.1K-1
WJI-2.1IK-1
WJ1-3.1IK-1
WI-1.1IK-4
W/1-2.1IK-4
W/1-3.1IK-4

JI1.1 JI1.2J12.1

IIpoBepounas
pabota

Pa3nen 2. IlpomeskyTouHas aTTecTAIUS
(3auéT)

2.1

Ionroroeka k 3auéry /3auér/

8,85

WJ-1.TIK-3
WJ1-2.TIK-3
WJ-3.TIK-3
WJ-1.1K-1
WJ-2.T1K-1
WJ-3.TIK-1
WJ-1.TIK-4
WJ1-2.TIK-4
WJ1-3.TIK-4

JI1.1 J11.2J12.1

2.2

KonrakrtHas padora /KCPATT/

0,15

WJ-1.11K-3
WJ-2.11K-3
WJ-3.11K-3
WJ-1.11K-1
WJ-2.T1K-1
WJ-3.11K-1
WJ-1.TIK-4
WJ1-2.TK-4
WJ1-3.TK-4

JI1.1 J11.2J12.1

Pazpgen 3. KoncyabTanuu

3.1

Koncynbranus no nucuuruinie /Konc/

11

WJ-1.11K-3
WJ1-2.11K-3
WJ1-3.11K-3
WJ-1.11K-1
WJ-2.11K-1
WJ1-3.11K-1
WJ-1.TIK-4
WJ1-2.TTK-4
WJ1-3.T1K-4

JI1.1 J11.2J12.1

5. ®OHJ] OIEHOYHBIX CPEJICTB

5.1. KouTpoabHble BONPOCHI U 3aaHUs

IIpumepst 3amannii A1 KOHTPOIIS

1.Yemy paBHO 4mciio aToMOB (propa B 4,21 (TOopHIa aTFOMHHUS.

2. Cmenranu 51 30 % pactBopa runpokcuna Hatpus (rmotHocTs 1,328 r/mi) u 21 5% pactBopa Toro ke BemiecTsa (IotHocTs 1,054
r/mi1). Uemy paBHa MaccoBasi OISl THIPOKCHAA HATPHUsI B TIPUTOTOBICHHOM PacTBOpE.

3. KakoBa Macca coiii, KoTopasi 00pa3yercs 1mocjie B3auMOJICHCTBUS POAYKTA MOJy4eHHOTO0 Tocie cxuranus gocdopa (1,55r) ¢
THAPOKCHIOM Kaiblus (B Buae 3,71 0,1% pacTBopa mIoTHOCTBIO 1 T/MiT)?

4. Beraucnute Maccy 3JIeMeHTa JKeJle3a, COAePIKaIerocs B 2T yKeJIe3HOU pybl ¢ MaccoBoit goneit Fe203 86% .

5. 33,6 1 cmecu okcupna yriepona (1) m okcuna yrmepona (1Y) umeror maccy 48r. Paccuuraiite MaccoBbIe JOITH KOMIIOHCHTOB
cMecH.

6. Uemy paBHa Macca B (rpaMMax) HOPLIHH OPTOKPEMHEBON KUCIIOTHI conepxkarieit 2 <1022 atomos kucnopona H4SiO4.

7. Paccunraiite Maccy 40% pacTBopa HEKOTOPOH conm, KoTopast Heobxoxuma urst npurorosieHus 400r 8% pacteopa.

8.UeMy paBHO KOJIMUYECTBO AJTFOMUHHMS (MOJIB) IS TOMYIEHHsT BOAOPOAA, €CII OH TIOJHOCTHIO PAaCXOIyeTCs Ha PEAKIUIO C OKCHIIOM
menu (1) BeraenennoM npu npokanuBanuu 6,66r Cu2CO3(OH)2?

9. Kakoit 00beM Bo3yXa pacxomyeTcsl IpH CKUTaHUH aMMHAaKa MOTydeHHOr 0, IIPH B3aNMOACHCTBIS XIIOPHIa aMMOHHSI MacCOi




10,7r ¢ ruapokcuaoM Kanblus Maccoi 10r.

10. K mernnoBomy crimpTy Maccoit 32 T 1 miotHocThIo 0,8 T/MiT mpubaBmiti Boak! 1o odbema 80 Mir. Onpesenire MacCoBYIO TOIIO
METHJIOBOTO CITHPTA.

11. Yemy paBHO YHCIIO aTOMOB BOJI0poa B 2,451 opTodocdopHOit KHCIOTEI?

12. Haifnure Maccy BOJIBI, KOTOPYIO Hazo no6aBuTh K 400 r 5% pacTBopa HEKOTOPOH CONH, YTOOBI MPUTOTOBATE 2% P-p.

13. Ilpu norsioueHny yrileKUciIoro raza pacTBOPOM TUIPOKCHUAA KaJbLMs, B PE3y/IbTaTe Yero BHAYajIe BbIIaJaeT 0CaJlOK Maccoi 74r,
a 3aTeM IepexouT B pacTBop. UeMy paBeH cyMMapHbIi pacxo rasza B IMTpax MpU H.y.?

14. Tpu o6xure obpasia cepHOro Komdenana maccoi 48 r 6b110 cobpaHo 8,961 okcuna cepsl (1Y), Onpenenure MacCoBYIO JIOMIO
nucynbuna xenesa FeS2 B qaHHOM 00pasiie pybl.

15. Cmech 13 XJIOPH/I0B KaNbILIMs U MAarHHs COCTaBJIeHa TakuM 00pa3om, uto Ha 1 Mo MQCI2 npuxoautest 1 mons CaCl2. Kakosa
MaccoBast JIOJIS KIBIUS M MarHUS B 9TOH CMECH.

16. HaiinuTe uncio atoMoB Bogoposa B 44,8 1 ammuaka.

17.Haiizure maccy kpucramioruapara CaCl2-6H20, tpeGyemyro st ipurotoiienust 3551 2,5% xiopuaa Kajblys.

18.KakoBa oobemHast fons CO B cmecu ¢ CO2 eciu IUIOTHOCTH TI0 BOAOPOY 3TOM cMecH paBHa 16.

19. luxpoMaT aMMOHUS [IpU HarpeBaHUU Pa3JlaracTcs 0 PeaKIuu:

(NH4)2Cr207- 503 k Jx=N2+4H20+Cr203

CKOJIBKO SHEPTHHU BBLAEIWIOCH IIPU Pa3I0KEHUHN HEKOTOPOH MOPIMY, €CIIU Macca TBEPIOro OCTaTKa OKa3ayloch Ha 10 r MeHblIe
MacChl UCXOJHOI'0 BELECTBA.

5.2. Tembl NHCBMEHHBIX padoT

IprMeps! 3a1aHuMil U CAMOCTOSITEIIBHOTO PEITCHHS

1.Yemy paBHO umcio aToMoB (ropa B 4,21 GTOpHIa QTIOMUHUS.

2. Cmemmranu 51 30 % pactBopa ruapokcuna Hatpus (r1oTHocTh 1,328 r/mi) u 21 5% pactBopa Toro ke Beuectsa (IioTHocTs 1,054
r/mi). YeMy paBHa MaccoBasi JI0JIsl THAPOKCHIA HATPHUSI B IPUTOTOBICHHOM PacTBOpE.

3. KakoBa Macca cony, KoTopast 00pa3yercst Hociie B3auMOAEHCTBYSI IPOAYKTa IOJIy4eHHOro nocie cxuranus docdopa (1,55r) ¢
ruapokcuaoM Kanbius (B Buze 3,71 0,1% pacrBopa miotHocThio 1 1/Mit)?

4. Beruucnure Maccy 3JIEMEHTa JKelle3a, COJIEPIKAIIErocs B 2T yKeJle3HOU py/ibl ¢ MaccoBoi poneit Fe203 86% .

5. 33,6 n cmecu okcupa yriepoaa (I1) u okcuna yrnepona (1Y) umeror maccy 48r. PaccuuraiiTe MaccoBbI€ 101 KOMIIOHEHTOB
CMECH.

6. Uemy paBHa mMacca B (rpaMMax) MOPIMK OPTOKPEMHEBOU KHMCIIOTHI cozepskamiei 2 -1022 atomos kuciopona H4SiO4.

7. Paccumnraiite maccy 40% pacTBopa HEKOTOPOH cOJIM, KOTopas Heobxonuma aiist npurotosienus 400r 8% pactsopa.

8.UeMy paBHO KOJIMUECTBO aIlOMUHMS (MOJIb) JUISl TOTY4Y€HHS BOAOPOA, €CIIU OH IMOIHOCTBIO PACXOAYETCS Ha PEAKIUIO C OKCHIIOM
menu (1) BeinenerHoM npu npokanuBanuu 6,66r Cu2CO3(OH)2?

9. Kakoii 00beM BO3yXa pacxoayercs Py CKUTAHUU aMMHUaKa MOJy4eHHOT 0, TIPH B3aUMOJICHCTBHUS XJIOpUAa aMMOHHS MacCOM
10,7r ¢ THAPOKCUIOM Kasblus Maccoi 10r.

10. K merunoBomy cnupty maccoid 32 r 1 miotHoctbto 0,8 r/mit npubdasuimm Bopsl 10 o0beMa 80 M. OnpeeinTe MacCoBYIO JA0JHO
METHJIOBOTO CITUPTA.

11. Uemy paBHO 4KCIIO aTOMOB BOI0po/ia B 2,451 opTodochOpHOii KHCIOTHI?

12. Haiigute Maccy BOzbl, KOTOpYIO Hano 100aBuTh K 400 T 5% pacTBopa HEKOTOPOH COMH, YTOOBI IPUTOTOBUTE 2% P-P.

13. TIpu NOTIOLICHNWH YTIIEKKCIIOro ra3a paCTBOPOM THAPOKCHIA KATIBIHS, B PE3y/IbTaTe Yero BHAYAJIE BBINAAACT 0CATI0K Maccoi 74T,
a 3aTeM MepPeXOoIuT B pacTBOp. YeMy paBeH CyMMapHbI pacXoA ra3a B JUTpax NpH H.y.?

14. TIpu oOGxure o6pasiia cepHOro KodenaHa Maccoi 48 r 6bu10 codpano 8,961 okeuaa cepsi (1Y). Onpeaenure MacCoBYO 10O
nicynabdua sxeneza FeS2 B nanHOM o0pasiie py/sbl.

15. CMech U3 XJTOPUIOB KaJIBIMSA M MarHUS COCTaBJIeHa TakuM 06pa3om, uto Ha 1 monbe MQCI2 npuxomurcs 1 Mo CaCl2. KakoBa
MaccoBasi IOJIs KaJIbIMs U MarHusi B 3TOH CMeECH.

16. Haitnute uncmno atomoB Bogoponaa B 44,8 1 aMMuaka.

17.Haiimure maccy kpucramoruapara CaCl2-6H20, tpebyemyto st mpurotoBienus 355t 2,5% xmopuaa KaibLys.

18.KakoBa oobemHast qois CO B cmecu ¢ CO2 ecinu IUIOTHOCTH TI0 BOAOPOY 3TOM cMecH paBHa 16.

19. lmxpomMat aMMOHHS TIPH HAaTPEBAHUU PA3JIaraeTcs O PEeaKIIHU:

(NH4)2Cr207- 503 k [x=N2+4H20+Cr203

CKOJIBKO SHEPTUH BBIACIMIOCH IPY PA3I0KEHNH HEKOTOPOH MOPIMH, €CIH Macca TBEPAOro OCTaTKa okazanoch Ha 10 r MeHbIIe
MacChl HCXOJHOT'O BEIECTBA.

DoH/1 OLIEHOYHBIX CPEJCTB

DopMupyeTcst OTACTHHBIM JTOKYMEHTOM B cOOTBETCTBUU ¢ [lonokeHnem o ¢orme oneHouHBIX cpeacts [AIY.

6. YYUEBHO-METOANYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHHUE JUCIUIIITUHBI (MOAYJIS)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JlUTEpaTypa

ABTOpBI, COCTABUTENN 3arnaBue U3 patenscTBO, O
JI1.1 |IIeperynos O.C. AJNTOpHTM pelIeHus 3a1ad 110 XUMHHN: ydeOHoe mocodue: B 2-x 1 [Boponex: BopoHexckmit
roCyIapCTBEHHBIN

YHUBEPCUTET HH)KEHEPHBIX
TexHojoruii, 2014




ABTOpI)I, COCTaBUTCIIN 3ariiaBue I/I3,Z[aTCJ'H>CTBO, rog

JI1.2 |Ileperynos 10.C., Anroput™ peienus 3ajad no xumud. Ipakrukym. Yacts 2: Boponex: Boponexckuii
Kosaneposa O.A., y4eOHOe ocodue roCy/lapCTBEHHBIN
Hugrammes C.1., YHUBEPCUTET HHXKEHEPHBIX
Hudramues C.1. TexHojorui, 2016

6.1.2. /lonoJIHUTE/ILHAS JIUTEPATYPa
ABTOpBI, COCTABUTENN 3arnaBue Wz parenscTBO, rofn

JI2.1 |AnapueB A.U., O6mas xumusi. COOpHUK 3aJaHUi C IPUMEPaMHU PELICHHI: HoBocubupck: HI'TY, 2013

Adonuna JL.U. yuebHOe nocodue

6.3.1 IlepevyeHb NporpaMMHOro odecnedeHust

6.3.1.1[7-Zip

6.3.1.2

6.3.1.3|Adobe Acrobat Reader DC

6.3.1.4

6.3.1.5|CDBurnerXpP

6.3.1.6|Far Manager

6.3.1.7|Firefox

6.3.1.8|Foxit Reader

6.3.1.9|Google Chrome

6.3.1.10]Internet Explorer

6.3.1.11|Kaspersky Endpoint Security s 6usaeca CTAHJIAPTHBIN

6.3.1.12[MS Office

6.3.1.13|MS Windows

6.3.1.14|Paint.NET

6.3.1.15|VVLC media player

6.3.1.16|SIunekc.bpaysep

6.3.2 [lepeyens nHGOPMAIUOHHBIX CHPABOYHBIX CHCTEM

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

JICKIUA-BU3yaJIn3ays

KpPYIJIBIH CTOI

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUTIIJIMHBI (MOIYJIS)

Jns mpoBeaeHus 3aHATHI HCIONB3YETCS CIIELUAIN3UPOBAHHAS ayIUTOPHUS, OCHALLIEHHAS CISIYIOIIM 000pyIOBaHUEM:
3a/JaYHUKH 110 XUMUH, MYJIbTUMEIUIHBIN POEKTOp, KpaH, CIIpaBOYHbII MaTepHall.

9. METOANMYECKHME YKAZAHUA NJIAA OBYYAIOIIUXCSA IO OCBOEHHIO TUCIIUIIJIMHBI (MO YJIS)

Mertoanieckue peKOMEeHIANK Py padoTe HaJ KOHCIIEKTOM JIEKIIUH
BO BpeMsI IPOBEJICHUS JIEKLIUU

B xo7e TeKIMOHHBIX 3aHATHI BECTH KOHCIEKTHPOBaHKE yIeOHOro MaTeprana. OOpamars BHIMaHIE Ha KaTErOpUH, (hOPMYITHPOBKH,
PaCKpBIBAIOLINE COAEPKAHUE TEX WU UHBIX SIBJICHUH U IIPOLIECCOB, HAYYHbIE BBIBOJBI U IIPAKTUYECKHE PEKOMEHIALNY,
TIOJIO’KHTEIBHBII OIBIT B OPATOPCKOM HCKyccTBe. JKenaTeTbHO OCTaBUTh B PaO0OYMX KOHCIIEKTAX IIOJS, HA KOTOPBIX JAeIaTh MOMETKH
13 PEKOMEHI0OBAaHHOH JINTEPATYPHI, JOMOIHSIONIIE MaTePHAIT IIPOCITYIIaHHOH JICKIINH, a TAakke MOIepKHBAIOIIIE 0COOYIO BaXKHOCT
TeX WM UHBIX TEOPETUUECKUX MONOKEHUH. 3a1aBaTh IPENOAABATENI0 YTOYHAIOIIUE BOIPOCHL C LEIbIO YICHEHHS TEOPETHUECKHX
I0JI0KEHUH, pa3pelIeH:s CIIOPHBIX CUTYaIUH.

B xoze MOATOTOBKHM K CEMHHapaM H3y4UTh OCHOBHYIO JIUTEPATYPy, 03HAKOMUTHCS C TOMONHUTEIBHOM TUTEPaTypOi, HOBBIMH
ITyOJIUKAIIAMHY B IEPHOANYCCKUX M3TAHMAX: KypHANIAX, Ta3eTax U T.7. [Ipr 9ToM ydecTb peKOMEHIAINH IIPerogaBaTels n
TpeboBaHUS ydeOHOH MporpaMMsl. JlopabaTeIBaTh CBOI KOHCHEKT JIEKIUH, Ielias B HEM COOTBETCTBYIOIIHE 3aIIMCH U3 JINTEPATYPEL,




peKOMeHHOBaHHOﬁ IpernoaaBaTeiicM u Hpe,[[ycMOTpeHHOﬁ y‘Ie6HOI>'I HpOFpaMMOP'I. HOHFOTOBI/ITL TE3HUCHBI AT BI)ICTyHJ'IeHI/Iﬁ 110 BCEM
y‘l€6HI)IM BOIIpOCaM, BBIHOCUMbBIM Ha CEMHHAP. I'oToBsich Kk JAOKJIagy Ui pe(l)epaTI/IBHOMy COO6H_[6HI/IIO, 06pamaTLcs; 3a
MeTOHPI‘IeCKOfI IIOMOIIBIO K ITPEIIOAAaBATEIIIO. CoCTaBUTh IIAH-KOHCIIEKT CBOECTO BBICTYIUICHUA. HpO)IyMaTI) MIPUMCEPHI C LCIbIO
obecIieueH st TECHOM CBSI3H 1/13y11aeM0171 TEOpHUH C peaanofx’I JKHU3HBIO. CBOCBpeMeHHOC 1 Ka4CCTBCHHOC BBIIIOJIHCHUEC
CaMOCTOSTCIIBHOU pa6OTI>I 6a31/1pyeTcsi Ha CO6J'IIOI[GHI/II/I HACTOAIINX peKOMCHJ_'[aIII/Iﬁ U U3Yy4YCHHU peKOMeH}IOBaHHOP‘I JINTEPATypPBhI.
CTy)lCHT MOXKCET JOIIOJHHUTE CIIMCOK HCIOJIb30BAaHHOM JIMTCpATypbl COBPEMCHHBIMH UCTOUYHUKAMU, HE IIPEACTABJICHHBIMHA B CIIMCKE
peKOMeH}IOBaHHOﬁ JINTCPATyphbl, U B Z[aHLHeﬁmeM HCII0JIb30BaTh COOCTBEHHEIE IIOATOTOBJICHHEBIC y'-ICGHI)Ie MaTtepualibl IpU
HalMMCaHNU! KYPCOBBIX U IUITJIOMHBIX pa60T.

Mertoanueckue peKOMEHAALMHU CTYJEHTaM 110 U3YIEHHIO
PEKOMEH I0BaHHOM JINTEpaTyphl

OTU METOANYECKHE PEKOMEHALNY PACKPBIBAIOT PEKOMEHIYEMBIN PEXKUM U XapaKTep Pa3InuHbIX BUIOB y4eOHOM paboThl (B TOM
YHCIIe CAMOCTOSITEIILHOM PabOTHI Ha/l PEKOMEHIOBAHHOM JINTEPATYPOH) C YUETOM CIICHU(GHUKH BEIOPAHHOM CTYICHTOM OYHOU (hOPMBEL.
W3y4enue TUCHUILIMHBI CIEAyeT HaUMHATh ¢ IPOPabOTKU HAcTosIel paboueil mporpaMMel, 0c000€ BHUMAHUE, YA LEIsIM U
3aJauaM, CTPYKTYpe U COZIEP KaHHIO Kypca.

CTyneHTaM peKOMEHIYeTCsl TIOyIUTh B BHOIHOTeYHO-MH(OpMa—IIMOHHOM I[CHTPE HHCTHTYTA YIeOHYIO JINTEPaTypy 0
JIMCIIMILTIHE, HEOOXOMMMYI0 JUIs 3G )eKTHBHOI pabOTH! HA BCeX BUIAX ayIUTOPHBIX 3aHATHIA, a TAKXKE JUIS CAMOCTOSTEITEHOM
pa0oThI 110 U3YYEHUIO TUCLUIIIMHBL.

VYcnenHoe ocBoeHHE Kypca IpeIoaracT akTUBHOE, TBOPUECKOE ydacTHe CTYJEHTa IyTeM INITaHOMEPHOM, IOBCETHEBHOM pabOThI.




