MHWHOBPHAYKHU POCCHUN

DenepajibHOE TOCYAAPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpesKIeHue
BbICIIero o0pa3zoBanusi <['opHO-AJITalickuii TOCY1apCTBEeHHBIH YHHMBEPCUTET»
(®I'BOY BO T'AT'Y, I'AI'Y, I'opHo-AuaTaiickuii rocy1apcTBeHHbIi YHHBEPCHTET)

Pemienne 3a1a4
pabouas mporpaMMa JUCIHUIUIHHBI (MOTYJIs)

3axpernieHa 3a Kadenpoi Kkadeqpa OHOJIOTHH H XHMHH
VueOHblit uian 04.03.01_2019_139.pIx
04.03.01Xumust
Kpanuduxarus O0axanaBp
dopma o0ydeHHs 0YHas
OO0w1as Tpy10eMKOCTh 43ET
YacoB 1o yueOHOMY I1aHy 144 Buasl KOHTpOJISL B ceMecTpax:
B TOM YHCIIE: 3avethl 1, 2
ayJAUTOPHBIC 3aHSITHUS 58
caMoCToOsITeNbHAs paboTa 66,9
4acoB Ha KOHTPOJIb 17,7

Pacrlpezleﬂeﬂue YaCoB JUCUMIIJINHBI 110 ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)

Kypee>) Uroro

Henens 16 3/6 18 5/6

Bun 3anstuii VI PIT VI PIT VI PIT

Jlexun 8 8 14 14 22 |22
[IpakTuueckue 18 18 18 18 36 |36
Koucynbranun (mist 0,4 0,4 0,7 0,7 1,1 1,1
Konrposb 0,15 (0,15 |0,15 |0,15 |0,3 0,3
B ToMm uncre uHT. 6 6 10 10 16 |16
Uroro ayn. 26 26 32 32 58 |58
Konrakrhas pabora 26,55 26,55 |32,85 |32,85 |59,4 |159,4
Cam. pabora 36,6 |36,6 |30,3 |30,3 (66,9 (66,9
Yacel Ha KOHTPOJIb 8,85 (8,85 8,85 [8,85 (17,7 |17,7
Uroro 72 72 72 72 144 144




[Tporpammy cocTaBui(u): F S o
k.ned.H, doyenm, bauoaruna O.B. Qe

Pafouas nporpamma QHCLIMILIHHBI
Peumenne 3anau

paspaGoTtana B cooTBeTcTBHM ¢ ®I'OC:

enepanbHBIi rocyaapeTBeHHbIH 06pa30BaTeNbLHBIN CTAHAAPT BEICIIEro 00pa3oBaHua N0 Hanpaenerwio noarotoskk 04.03.01
Xumus (yposeus Hakanaspuara) (npuxas Muno6prayku Poceun ot 17.07.2017r. Ne671)

COCTABNIEHA HA OCHOBAHUH yueDHOTO MnaHa:
04.03.01 Xumusa
YTBEPHKIEHHOTO YuEHbIM cOBeTOM BY3a oT 31.01.2019 mpoTtokon Ne 1.

Pa6ouas nporpaMma yTBepKAeHa Ha 3acenaHHu Kadenpel
Kkadeapa 6HONOrUN H XHMHH

[Mporokon ot 19.06.2019 npotokon Ne 10

3as. kadenpoi [NonsHukosa E.H. '%/



Busuposanue PII/] 1151 ucriosTHeHUsI B 04epeIHOM Y4eOHOM rojy

Pabouas mporpamma nepecMoTpeHa, 00CyX/IeHa U 0100peHa st
ucrnondenus B 202(-2021yue6H0OM Toay Ha 3aceTaHny Kadheapsl
Kadeapa OHOIOTMH U XUMHUHU

IIporokomor ___ 2020 Ne
3aB. xadenpoii Ilonpnukosa E.H.

Busuposanue PII/] 1151 ucnioTHeHUSI B 04epeIHOM Y4eOHOM roy

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2021-2022yue6H0M TOQY Ha 3aceTanuy Kadheapsl
Kadeapa OHOTOTMH U XUMHUHU

IIpotokomor ___ 2021 Ne
3aB. xadenpoii Ilonpnukosa E.H.

Buzuposanue PII/] nuis1 ucnosiHeHus1 B ouepeHOM y4eOGHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2022-2023yue6H0OM TOy Ha 3aceTanuy Kadheapsl
Kadenpa GHOJIOTHN U XUMHH

IIporokomor ___ 2022 Ne
3aB. kadenpoii [Tonpuukosa E.H.

Buzuposanue PIIJI nuis1 ucnosiHeHus1 B ouepeHOM y4eOGHOM roay

Pabouas nmporpamma nepecMoTpeHa, 00CyX/IeHa U 0100peHa st
ucronHenus B 202:-2024yue6H0OM TOAYy Ha 3aceTaHny Kadheapsl
Kadenpa GHOJIOTHMN U XUMHH

IIporokomor ___ 2023 Ne
3aB. kadenpoii [Tonpuukosa E.H.



1. OEJIX U 3AJAYHN OCBOEHUSA JUCITUITJINHBI

1.1 L[e.fll/l: - an06peTeHHe CTYACHTaMHU 3HaHHﬁ, yMeHI/Iﬁ 1 HaBBIKOB PCHICHUS U COCTABJICHUA XUMHUYCCKHUX 3a1a4 pa3IMIHbIMU
MCTOIaMHU

1.2|3a0auu: 1. PaccMOTpeTh OCHOBHBIE CIIOCOOBI PELICHUS 3a/1a4 110 XUMHH.
2. BBIsICHUTD pOJb aNrOPUTMOB B PELIEHHUH 33/1a4 110 XUMHUH.
3. PaccMOTpeTh METO/IbI pEeLICHHs! YCI0)KHEHHBIX 1 KOMOMHUPOBAHHBIX 3a/1a4

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (paszaen) OOIL: 1B

2.1|Tpe6oBaHuUsI K NpeIBAPUTEIHLHON MOATOTOBKE 00Y4YaIOUIErOCs:

2.1.1Heopranuueckasi XUMHUs

2.1.2MaremaTrka

2.1.3Dusuka

2.1.4Heoprannyeckas XUMHS

2.1.9Marematnka

2.1.9dusuka

2.2|IncuMIMHbI ¥ IPAKTAKY, IJISI KOTOPBIX 0CBOEHHE TaHHOM TUCHUIINHBI (MOXYJIS) HEOOXOIUMO KAK
npeauiecTBylouiee:

2.2.1Heopranndeckas XUMHS

2.2.2MeToauKa NpernoiaBaHus XUMHH

2.2.3 DPusnueckast XUMHAS

2.2.4HayuHple OCHOBBI IIKOJILHOTO Kypca XUMUHU

2.2.9Penienne 3a1a4 MOBBIIIICHHON CII0KHOCTH

2.2 .gllenaroruueckas npaKkTUKa

2.2.7Oprannueckast XuMus

2.2.8§Heopranmyeckas XUMUS

2.2.9MeToauKa npernoiaBaHusl XUMHH

2.2.1( dusznyeckas XUMUs

2.2.11Hay4HbIe OCHOBBI IIKOJIBHOTO Kypca XUMHHU

2.2.13Pemenne 3a1a4 MOBLIIEHHOM CIIOKHOCTH

2.2.13TMenaroruyeckas MpaKkTUKa

2.2.14Opraunyueckast XUMUs

3. KOMIIETEHIINU OBYYAIOIETOCSI, ©°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI AU CLUILIAHBI
(MOJLYJIST)

IIK-3: Baageer pa3Jiu4HbIMA METOAHKAMY MPeNoJaBaHUsI XUMUH ISl TOCTHKeHUsI Hanoob1eii 3pdeKTHBHOCTH yYCBOSHHSI
3HAHMIT 00y4YaOIIMMHKCS € Pa3HbIM YPOBHeM 0a30BOii MOATOTOBKH

HU-1.I1K-3: 3naeTr MeToAbI 00y4eHHs] XMMUH, IPUHIUTNILI 0TOOPA COAEP:KAHUSI XUMHYECKOr0 00pa30BaHNs, COBPpEMEHHbIE
o0pa3oBaTejibHbIE TEXHOJIOTHH, NPUHIMIBI U (JOPMBI OPTraHU3ANMNH YUEOHOH 1eATeTbHOCTH

- OCHOBBI TeOpHH (yHIAMEHTAIBHbIX Pa3/e/oB XUMHUHY;
- OCHOBHbIE CIIOCOOBI pelieH s 3a1a4,

NA-2.11K-3: YMeeT IpHMeHATh MeTOAbI 00yUeHHs] XHMIH HA MPAKTHKe, 0TOMPATh XHMUYecKoe COep:KaHue TeM
IIKOJIbHOI0 Kypca XHMHH, B COOTBETCTBHH C LeJISIMH U 3a1a4aMH 00y4eHHs1 XMMHMH

- KJ'IaCCI/I(l)I/IHI/IPOBaTB 3aJa4y 10 XUMUHU,

- AHAJIM3UPOBATh YCJIOBUS 3aJ1a4, ONPEACIIATh TUII XUMUYCCKUX 3a/1a4,
- BLI6PIpaTI> panroHaJIbHbIC CIOCOOBI peleHusa XUMHUYCCKUX 3a4a4,

- pemaTth XMMMYCCKHUE 3a1a4M PA3HOT'O0 YPOBHS CIIOKHOCTH,

- COCTABJIATH aJITOPUTMBI PCIICHHUS 3a/1a1

NJI-3.11K-3: BiaeeT HaBbIKAMU UCI0JIL30BAHUSI COBPEMEHHBIX 00pa30BaTebHBIX TEXHOJIOTHIT HAIPABJIEHHBIX HA
noBblieHUe 3G PeKTHBHOCTH 00y4eHHs] XUMHH, Pa3BUTHE 00y4YaIOLIUXCSl, COOTBETCTBYIOLIUX YPOBHIO 00Pa30BAHMS U
UHIUBUAYAJIBHBIM 0COOEHHOCTSIM 00Yy4arOUIMXCsl

- OCHOBHBIMH CITOCOOaMM PCHICHUA TUIIOBBIX U YCJIOXXHCHHBIX 3a1a4

IIK-1: CnocoGeH Hcnob30BaTh cucTeMy QyHIaMEHTAJIbHbIX XMMHYECKHX IIOHATHI M eCTeCTBEHHOHAYYHBIX 3aKOHOB




HA-2.11K-1: IlpumensieT cucTteMy pyHIaMEeHTATLHBIX XHMAYeCKAX MOHATHI 1 eCTeCTBEHHOHAYYHBIX 3aKOHOB B
npodeccHoHa/ILHOM JeATeJbHOCTH

- I(J'IaCCI/I(l)I/IHI/IpoBaTB 3aJa4y 10 XUMUH,

- AHAJIM3UPOBATh YCJIOBUS 3aJ1a4, ONPEACIIATh TUII XUMUYCCKUX 3a/1a4,
- BLI6PIpaTI> panroHaJIbHbIC CIOCOOBI peleHuA XUMHUYCCKUX 3a]a4,

- pemath XMMMYCCKHUE 3aa4M PA3HOT'O YPOBHS CIIOKHOCTH,

- COCTABJIATH aJITOPUTMBI PCHICHHUS 3a/1a1

HA-3.1IK-1: Brageer cucTeMoii (pyHIaMeHTAILHBIX XHMHYeCKUX MOHATHIT H €CTECTBEeHHOHAYYHBIX 3aKOHOB B PAMKAX
o0pa3oBaTe/IbHOI M HAYYHOI AesiTeJbHOCTH

- OCHOBHBIMH CITOCOOaMHM peuIeHus TUIIOBBIX U YCJIOXKHCHHBIX 3a/1a4

IIK-4. Cniocoben IVIAHUPOBATDH, OPraHU30BbLIBATh H AHAJIU3UPOBATD PE3yJdbTAaTbl neIaroru4ecKoi 1esiTeJibHOCTH

HNA-1.11K-4: 3uaeT meu U 3aia4i, IPUHIMIIBLI OPraHU3aLHH 00PA30BaTeIbHOI0 IPOLECCA HA PA3HBIX YPOBHAX XHMHUYECKOI0
o0pa3oBaHus, MeTOAbl AHAIN3A, 00Pa0OTKH M MHTEPNpPeTALUHU Pe3yJbTATOB MeJarorn4eckoii aeaTeJbHOCTH B
NpenogaBaHuU XUMHH

- OCHOBBI T€COpHHU (l)yH)laMeHTaJ'H)HI)IX Pa3aeiioB XUMUH,
- OCHOBHBIE CITOCOOBI PpCLICHM 3a4a4,

NO-2.11K-4: YMeeT NPpHMEHSATh TeopeTHYeCKHe 3HAHAS M MPAKTHYeCKHe HABBIKH ISl OPraHH3AIMH NeAarorn4ecKoii
AesiTeJJbHOCTH HA NPAKTHKE, NIAHMPOBATH €€ U AHAJIM3HPOBATDH Pe3yJIbTaThl

- KJ'IaCCI/I(l)I/IHI/IPOBaTB 3aJa4y 10 XUMUHU,

- AHAJIM3UPOBATh YCJIOBUS 3aJ1a4, ONPEACIIATh TUII XUMHUYCCKUX 3a/1a4,
- BLI6PIpaTI> panroHaJIbHbIC CIOCO0BI pelmeHusa XUMHUYCCKUX 3a1a4,

- peémaTh XMMHMYCCKHUE 3aa4M PA3HOT'O YPOBHS CIIOKHOCTH,

- COCTABJIATH aJITOPUTMBI PCHICHUS 3a1a1

NJI-3.11IK-4: Baaneet npueMaMu 0T60pPa COBPEMEHHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHIl B COOTBETCTBHH C LEJSIMH H
3aiayaMu 00pa30BaTeIbHOIO NpoLecca, IPUMeHseT HA UX NMPaKTHKe JJ15 NOBbIIIeHHs 3(PPeKTUBHOCTH MeJarornyeckoi
JesITeJIbHOCTH, AaHAJIU3UPYeT Pe3y/IbTAThI 1 KOPPEKTHPYeET MeAArorn4ecKyio AesiTeIbHOCTh B COOTBETCTBHM € YPOBHEM
00pa3oBaHusl M MHIMBHIYAJIbHBIMH 0COOEHHOCTAMM 00Yy4AIOIIMXCH

- OCHOBHBIMH CITOCOOaMM PECIICHUA TUIIOBBIX U YCJIOXXHCHHBIX 3a1a4

4. CTPYKTYPA U COJIEPKAHME JUCIHUAILIMHBI (MOIY.JISI)

Kon HaunmenoBanue pa3nesnoB u TeM /Buja | Cemectp / | Yacos | Komneren- | Jluteparypa | Mute | Ilpumeuanue
| 3anaTHS 3angTus/ Kvpce 07000 DAKT

Pa3nen 1. Pemenne 3amau

1.1 3anaun o xumuu. CriocoObl peleHus 1 4 UA-1I1K-3 [JI1.112.1J12.2 4 OpoHTaNBHBIN
3anay /Jex/ WUI-2I1K-3 orpoc

NJ-3.I1K-3
WJT-2 JIK-1
Na-31IK-1
WJ-11IK-4
NJ-2I1K-4
WJI-3TIK-4

1.2 Perienue 3aqau o XUMHYECKUM 1 4 WUA-2I1K-3 [JI1.112.1J12.2 2 OpoHTaNBHBIN
dopmynam /Jlex/ NJ-3.1IK-3 ompoc

Na-211K-1
WJI-3TIK-1
NJa-111K-4
WJI-2 TIK-4
NJ-3.11K-4
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Perenne 3amaq Mo XUMHYIECKIM
ypasuenusm /Jlek/

WJ1-211K-3
WJI-3.11K-3
WJI-211K-1
WJI-3.11K-1
WJI-111K-4
WJ1-2 T1K-4
WJ1-311K-4

JI1.112.1J12.2

DpoHTATBHBIH
orpoc

14

KOMOUHUPOBAHHBIE U YCIOKHEHHBIE
3amayu 1o xumud /Jex/

WJ1-211K-3
WJI-3.11K-3
WJI-211K-1
WJI-3.11K-1
WJI-111K-4
WJ1-2 T1K-4
WJI-311K-4

JI1.112.1J12.2

DpoHTATBHBIN
orpoc

15

3agauu no xumuu. CriocoObl peleHus
3amau /TIp/

WJ1-2.11K-3
WJI-311K-3
WJI-2.11K-1
WJI-311K-1
WJI-1.11K-4
WJ1-2 IIK-4
WJ1-3.11K-4

JI1.112.1J12.2

IIpoBepounas
pabota

1.6

Perenne 3amaq Mo XUMHYIECKIM
dopmymam /TTp/

10

WJ1-2.11K-3
WJI-3.11K-3
WJI-211K-1
WJI-3.11K-1
WJI-111K-4
WJ1-2 I1K-4
WJI-311K-4

JI1.112.1J12.2

[IpoBepounas
pabota

17

Perenne 3amaq Mo XUMHYIECKIM
ypasuenusm /Tp/

10

WJ1-211K-3
WJI-3.11K-3
WJI-211K-1
WJI-3.11K-1
WJI-111K-4
WJ1-2 T1K-4
WJI-311K-4

JI1.112.1J12.2

[IpoBepounas
pabota

1.8

KoMOUHUpOBaHHbIE H YCIOKHEHHBIC
3agaun o xumun /TIp/

WJ1-2.11K-3
WJI-311K-3
WJI-2.11K-1
WJI-311K-1
WJI-1.11K-4
WJ1-2 IIK-4
WJ1-3.11K-4

JI1.112.1J12.2

IIpoBepounas
pabota

1.9

3anaun o xumuu. CriocoObl pelieHus
3anayq /Cp/

20

WJ1-211K-3
WJI-3.11K-3
WJI-211K-1
WJI-3.11K-1
WJI-111K-4
WJ1-2 1K-4
WJ1-311K-4

JI1.112.1J12.2
91

Ormpoc

1.10

Pemenne 3amaq Mo XUMHIECKIM
dopmymnam /Cp/

16,6

WJ1-211K-3
WJI-3.11K-3
WJ1-211K-1
WJI-3.11K-1
WJI-111K-4
WJ1-2 T1K-4
WJI-311K-4

JI1.112.1J12.2
21

Ormpoc

111

PemieHune 3a/1a4 M0 XMMUYECKHM
ypasuenusm /Cp/

22

WJ1-2.11K-3
WJI-311K-3
WJI-2.11K-1
WJI-311K-1
WJI-1.11K-4
WJ1-2 IIK-4
WJ1-3.11K-4

JI1.112.1J12.2
o1

Omnpoc




1.12

KoMOMHUPOBAaHHbIE U YCIIO)KHEHHBIC
3ama4n no xumuu /Cp/

8,3

WJ1-2I1K-3
WJ1-311K-3
WJI-21IK-1
WJI-311K-1
WJI-1I1K-4
WJ1-2 I1K-4
WJI-311K-4

JI1.112.1J12.2
91

Ormpoc

Pa3znen 2. KoncyabTanuu

2.1

Koncyspranus mo aucuuruinae /Konc/

0,7

WJ1-2I1K-3
WJ1-311K-3
WJI-21K-1
WJI-311K-1
WJI-1I1K-4
WJ1-2 1IK-4
WJI-3I1K-4

JI1.112.1J12.2

Pa3geu 3. [IpoMe:xyTouHAsl aTTeCTAUS
(3auér)

3.1

Toaroroska k 3a4éty /3auét/

8,85

WJ1-2I1K-3
WJ1-311K-3
WJI-21K-1
WJI-311K-1
WJI-1I1K-4
WJ1-2 I1K-4
WJI-311K-4

JI1.112.1J12.2

3.2

Konrakrras pabora /[KCPATT/

0,15

WJ1-21K-3
WJ1-311K-3
WJI-21IK-1
WJI-311K-1
WJI-1I1K-4
WJ1-2 1K-4
WJI-3I1K-4

Paznen 4. Koncyabranum

4.1

Koncyspranus mo aucuuruiunae /Konc/

0,4

WJ1-21K-3
WJ1-311K-3
WJI-2 1IK-1
WJI-311K-1
WJI-1I1K-4
WJ1-2 1IK-4
WJI-311K-4

JI1.112.1J12.2

Pa3zpen 5. IpoMeskyTOYHAS aTTECTAUMS
(3auéT)

51

Toaroroska k 3auéty /3auért/

8,85

WJ1-211K-3
WJ1-311K-3
WJI-2 1IK-1
WJI-3.11K-1
WJI-1I1K-4
WJ1-2 1IK-4
WJI-311K-4

JI1.112.1J12.2

5.2

Konrakrhas pa6ora /[KCPATT/

0,15

WJ1-211K-3
WJI-311K-3
WJI-211K-1
WJI-311K-1
WJI-111K-4
WJI-2 IIK-4
WJI-3.11K-4

5. ®OH/J1 OIEHOYHBIX CPEJICTB

5.1. KoHTpo/IbHbIE BONIPOCHI U 3a1aHUS

TeopeTrvecKkre BOIPOCHI K 3a4ETy

OCHOBHBIE CIIOCOOBI pELIeHHs 3a1a4
Knaccuduxarus 3agad 1o XuMuu

OcHoBHBIE (PU3UUECKUE BETUYUHBI UCIIOIb3yEMblE IIPU PELICHUN XMMUUECKUX 3a1a4
KauecTBeHHBIE 32141 110 XUMUH.




Maremaru4eckie MeTOIbI, HCIIOJIb3yeMble TIPU PELICHNH XUMHYECKHUX 3334
Crioco6bl pelleHHs 3a/1ad Ha pacTBOPbL

OO6mine MOAXO0/bI K PEIISHHIO 3a/1a4 TOBBIIECHHOI CI0KHOCTH
Hcnos30BaHNe aITOPUTMOB PEIICHNS CTAHAAPTHBIX 3334

5.2. TeMBI MHCEMEHHBIX PaboT

HpI/IMepBI Ba)IaHI/Iﬁ JUIs1 KOHTPOJIA CaMOCTOSITEILHOM pa60T1>1 CTYACHTOB

1.Yemy paBHO 4HcIIO aTOMOB (propa B 4,2r hropuna aTFOMHHUSL.

2. Cmemanu 51 30 Y%pactBopa ruapokcuaa Harpust (rurotHocts 1,328r/Mim) n 21 5% pactBopa Toro e Bemntectsa (murotHocts 1,054
r/mi). Uemy paBHa MaccoBasi 10151 THAPOKCHAA HATPHS B MPUTOTOBICHHOM PacTBOpe.

3. KakoBa macca conu, koTopast 06pa3yercst mocie B3anMOIeHCTBHS MPOIyKTa MOJTYYeHHOTO mocie oxuranust hocgopa (1,57) ¢
ruzipokcuioMm Kanbiust (B Buge 3,71 0,1%pacropa mwiotHocTeio 1 r/mim)?

4. Bpluuciure Maccy 3JIEMEHTA JKele3a, COICPIKAILErocs B 2T JKeJe3HO! py bl ¢ MaccoBoit nonerr Fe203 86% .

5. 33,61 cmecu okenna yriuepona (I1) n okcuaa yraepona (1Y) nmeror maccy 48r. Paccuunraiite MaccoBbie 10JTH KOMIIOHEHTOB
cMecH.

6. Yemy paBHa Macca B (rpamMMax) HOPLMK OPTOKPEMHEBOH KUCIIOTHI conepxkaiieit 2 -1022 atromos kucinopona H4SI04.

7. Paccuuraiite maccy 40%pacTBopa HEKOTOPO# ok, KoTopasi HeoOxoauma Juis npurotoienus 400 8% pacTeopa.

8.UeMy paBHO KOJIMYECTBO ATFOMHHUSI (MOJIb) IS TOJTyYEHHUsI BOJOPOAA, ECIIH OH MOJHOCTBIO PACXOAYETCsI Ha PEAKIHIO C OKCHIOM
menu (Il) BeimenennomM mpu npokanuBanuu 6,66 Cu2CO3(0OH)2?

9. Kaxkoit 00beM BO3IyXa pacXomyeTcs IPU CKUTAHHN aMMHUAKa MOTy4eHHOT0, P B3aUMOJICHCTBUS XJIOPHAA aMMOHHS MacCoit
10,7 ¢ runpokcumoM Kanbius maccor 10r.

10.K merunoBomy ciupty Maccoit 321 u miotHoctbio 0,8 r/mit mpubasuu Bojsl 10 06bema 80 mit. Onpenesnte MacCoBYIO OO
METHIIOBOTO CIHPTA.

11.Yemy paBHO 9HCIIO aTOMOB Bojopoaa B 2,45 opropochopHOit KHCIOTEI?

12. Haiingute Maccy BoJibl, KOTOpYrO Hazo 106aButh k 400r 5% pacTBopa HEKOTOPOIt coi, 4TOOBI IPUTOTOBUTE 2% p-p.

13.TIpu NOTJIOMIEHNH YTIIEKHUCIIOTO ra3a PaCTBOPOM THIPOKCHIA KANbIHs, B pe3yIbTaTe Yero BHaUale BBINAJaeT 0CaJ0K Maccoil 74r,
a 3aTeM MepexoJuT B pacTBop. YeMy paBeH CyMMapHBIH pacxo/ ra3a B IUTpax MpH H.y.?

14.TIpu o6xure obpasua cepHoro kordenana Maccoii 48 6sut0 codpato 8,961 okcnaa cepsi (1Y), Onpenennte MaccoBYO 00
qucynsduna xeneza FeS2B nannoM o6pasie pyasl.

15. Cmech u3 XJIOPHUIOB KaJbLUS W MATHHS COCTABJIEHa TakKuM 06pa3oM, uto Ha 1 mois MQCI2 npuxoaurest 1 moms CaCl2. Kakosa
MaccoBast JJOJIS KaJIbIUS U MarHUS B 9TOH CMECH.

16. Haiinure 4nciio atoMoB Bojiopoa B 44,811 amMuaxa.

17 Haiinure maccy kpucramioruapara CaCl2-6H20, tpeGyemyro st npurotosienust 355 2,5% xuopu/ia KaibLus.

18 KakoBa oowemuas moiist CO B cmecu ¢ CO2 ecnu mIOTHOCTB 10 BOAOPOJLY 3TO# cMecH paBHa 16.

19. lmxpoMat aMMOHWS IIpU HArPEBaHUH Pa3laraeTcs 10 PeaKIiu:

(NH4)2Cr207- 50% Ix=N2+4H20+Cr203

CKOJBKO 3HEPTHH BEIIEIIIIOCH IIPH Pa3lI0KCHAH HEKOTOPOH MOPIUH, €CII Macca TBEPAOTro OCTaTKa oKka3anoch Ha 10T MeHbIe
Macchl ICXOJHOTO BEIeCTBA.

®oH/I OLICHOYHBIX CPEACTB

DopMHUpYETCS OTIEIBHBIM TOKYMEHTOM B COOTBETCTBHUH ¢ [TooxkenneM o GoHze oreHouHBIX cpencts LAY,

6. YYHEBHO-METOJNYECKOE U UH®OPMAILIMOHHOE OBECIIEYUEHUE JUCHOUIIJIMHBI (MOJYJIS)

6.1. PexoMeHayemMas JuTepaTypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTODBI, COCTABUTEIH 3arnaBue V3natenscTBo, T
JI1.1 |IIeperynos lO.C. ANTOpHUTM pelieHus 3aa4 1o XUMHU: yueOHoe nmocodue: B 2-X 1 |BopoHex: BopoHexckuii
roCyJapCTBEHHBIN

YHHUBEPCHUTET MHKEHEPHBIX
texnonoruii, 2014

6.1.2. lonoJIHATEIbHAS JTUTEPATypa

ABTODBI, COCTaBUTENHU 3arnaBsue W3naTenscTBO, TOI
JI12.1 |Cracp H.®., KopuiyHoB |Pemenue 3aa4 no oouieil XuMun: yaeOHoe nocooue Tomck: TITY, 2009
A.B.
J12.2 |Anapues A.1., O6mast xumusi. COOpHUK 3ajaHHi C TPUMEPaMH PEILICHUN: Hosocubupck: HI'TY, 2013
Adonuna JL.U. yueOHOe nocobue

6.3.1 IlepeveHs NpPOrpaMMHOro odecnedeHust

6.3.1.17-Zip

6.3.1.4




6.3.1.3Adobe Acrobat Reader DC

6.3.1.4

6.3.1.4CDBurnerXP

6.3.1.qFar Manager

6.3.1.1Firefox

6.3.1.4Foxit Reader

6.3.1.9Google Chrome

6.3.1.10Internet Explorer

6.3.1.11Kaspersky Endpoint Securityrs 6usneca CTAHJAPTHBIN

6.3.1.14MS Office

6.3.1.13MS Windows

6.3.1.14Paint.NET

6.3.1.19VLC media player

6.3.1.1¢XnView

6.3.1.195unexc.bpaysep

6.3.2 Ilepeyens NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

JICKOUA-BU3yaJIU3alist

IIpe3eHTanus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOYJIS)

Jlns npoBeieHns 3aHATUI HCIIOJIb3YeTCsl CHeMaIN3UPOBAaHHAS Ay AUTOPHs], OCHAILIEHHAS CIIEAYIOIIUM 000pyI0BaHUEM:
3aJJaYHUKH 110 XMMUH, MYJIbTUMEANNHBII TPOEKTOP, IKpaH, CIPaBOYHbII MaTepHuall.

9. METOANMYECKHUE YKA3AHMUS JUISI OBYYAIOIIUXCS IO OCBOEHUIO JUCHUILIMHBI (MOY JISI)

MeTOZ[PI‘ieCKI/Ie PCKOMEHAAIUU IpU pa60Te HaJl KOHCIICKTOM J'ICKHI/Iﬁ
BO BpEMJ ITPOBCACHUS JICKIUN

B xoJie TEKIIMOHHBIX 3aHATUI BECTH KOHCIIEKTUPOBaHKe yueOHOro Matepuana. Obpaiate BHUMaHHe Ha KaTeropuu, GopMyITupoBKH,
PacKpbIBaIOIINE COAEPKaHNE TeX WM MHBIX SIBICHUI U MPOLIECCOB, HAYYHBIE BBIBOJBI M IPAKTUYECKHUE PEKOMEHAALINH,
MOJIOXKUTENBHBIH OIBIT B OPATOPCKOM HCKYCCTBE. JKenaTrelbHO OCTaBUTh B Pa0OYMX KOHCIIEKTAaX IOJIs, HA KOTOPBIX JACNATh TOMETKH
13 PEKOMEHIOBAHHO JIMTEPaTyphl, AOMOIHSIIONINE MAaTEPUall MPOCIYIIAHHON JISKIIHH, @ TAKKe MOJUYSPKUBAIONINE 0COOYI0 BAKHOCTh
TeX WM UHBIX TEOPETHIECKHUX MOJ0KEHNH. 3a1aBaTh NPENoJaBaTel 0 yTOYHSIOINE BOIIPOCH C LEIbI0 YICHEHHS TEOPETHIECKHX
MOJIOXKEHUH, pa3peIleHUs] CIOPHBIX CUTYaIHH.

B xoz1e MOATOTOBKY K CEMHUHAPaM H3YyYUTh OCHOBHYIO JINTEPATYPY, O3HAKOMHTLCS C JOIOJHUTEILHOM INTEPAaTypOi, HOBEIMU
MyOIUKAMSIMY B IEPHOIMUYCCKHX U3IAHUAXK: )KypHAaX, ra3etax u T.1. [Ipy 3TOM y4ecTh peKOMEHIAINH TPETIOIaBaTeNs U
TpeboBaHus yueOHOM nporpaMMsl. JlopabaThIBaTh CBON KOHCIIEKT JIEKIMH, Je1asi B HEM COOTBETCTBYIOLIME 3alIUCH U3 JTUTEPaTypHI,
PEKOMEHI0OBaHHOM NpernoaBaTesieM 1 NPeTyCMOTPEHHON yueOHO! mporpaMMoid. [10roTOBUTh TE3UCHI IS BEICTYILICHUIT IO BCeM
y4eOHBIM BOIIPOCaM, BLIHOCHUMBIM Ha CeMHUHAp. [ 0TOBSICh K IOKJIaAy WK pedepaTuBHOMY COOOIICHHUIO, 0Opamarbes 3a
METOIMUYECKOM TIOMOIIBIO K Ipenonapatento. COCTaBUTD IIAH-KOHCIIEKT CBOETO BBICTYIICHUS. [IpoayMaTh IPHUMEPHI C [ETbIO
00ecreyeHns1 TECHOM CBSI3M M3y4aeMOl TEOPUH C pealibHOM Ku3HbI0. CBOCBPEMEHHOE M KAYECTBEHHOE BBITIOJIHCHHE
CaMOCTOSATEIBHON paboThl 0a3UPyeTCsl Ha COOIIOICHUN HACTOSNINX PEKOMEH AU U N3yYSHUH PEKOMEHJOBAaHHON JIUTEPaTypPHl.
CTyaeHT MOXeT JOMOIHHUTH CIIICOK UCTIOIb30BaHHON JIUTEPaTyphl COBPEMEHHBIMI HCTOYHUKAMH, HE IPEACTABICHHBIMU B CIIICKE
PEKOMEHI0OBaHHOM JINTEPATYPHI, ¥ B JATbHEHILIEM HCIIOIb30BaTh COOCTBEHHBIC TOJITOTOBJICHHbIC YIeOHbIC MaTEPHAIIBI TIPH
HAIMCAaHUH KYPCOBBIX U TUIFIOMHBIX PaboT.

Metoanueckue peKOMEHAMK CTYAECHTaM 10 U3y4YEHUIO
PEKOMEH/I0BaHHOM JIUTEPaTYpPhl

DTH MEeTOIMYECKIE PEKOMEH LMK PACKPBIBAIOT PEKOMEHAYEMBIil PEXXHUM H XapaKTep pa3iIM4HbIX BUIOB y4eOHOI paboTsl (B TOM




YHCIIE CAMOCTOSTEIBHOM pabOTHI Hajl PEKOMEHJOBAHHON JIUTEPATYPOI) C YUETOM CIIEIM(DUKH BEIOPAHHOM CTYIEHTOM OYHOM (OPMBI.
W3zyueHue AUCHMIIMHEI CIEyeT HAYMHATh C MPopabOTKU HacTosALelH paboyeli mporpaMmbl, 0co00€ BHUMaHUE, yIelsis LHesIM U
3agayaM, CTPYKTYpe B COAEPKAaHHIO Kypca.

CryneHTaM peKOMEHYeTCs OIy4YuTh B bubnmoteuHo-MHYOPMa-IIMOHHOM LIEHTPE HHCTUTYTA YU4EOHYIO JIUTEpaTypy 1O
JCIUIUIHHE, He00X0auMYyIo Ut 3G (HeKTHBHOM pabOTHI Ha BCEX BUAAX ayAUTOPHBIX 3aHATHH, a TAKXKe A1 CAMOCTOSTENbHOM
paboThI 110 U3YYEHHIO JUCIUTLTUHBI.

VYcnenHoe 0ocBoeHHE Kypca IPeIIosaraeT akTHBHOE, TBOPUYECKOE yJacTHe CTYyJCHTa IIyTeM IUIAHOMEPHOH, TOBCETHEBHON pabOTHI.




