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Pabouas nporpamMmMa Ty CHUIIIIMHBL « XUMUsD» pazpadotaHaHa ocHoBe @I'OC
BO 08.05.01 «CrpouTenbCTrBO yHUKAJIbHBIX 3JaHUA M COOPYKEHUID»
YTBEPKIIEHHOro mpuka3zoM Munuctepctsa oopazosanus v Hayku PO ot 31.05.2017
No 483.

ABTOp:
K.X.H., JJOL[EHT W W. B. [llabanoBa
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Pabouas mporpamMma o6cykaeHa ¥ pEKOMEHIOBaHA K YTBEPKACHUIO PEIIICHUEM
kadenpsl xumuu ot 18.06.2021 r., mpotokosa Ne 10

3aBeayroniuii kadeapoit /&J _—
I.X.H., Ipodeccop Zg E. A. KaiiropoioBa

PabGouas mnporpamma omo0peHa Ha 3acelaHUU METOAMYECKONM KOMHUCCHU
apXUTEKTYpHO-CTpouTesbHOro ¢axynsrera oT 21.06.2021 1., mpoToxon Ne 10.

[Ipencenarens
METOONYECKOI KOMUCCUU

KaH. TEXH. HayK, JTOLUEHT % 7
A / A. M. bisros
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PykoBoaurens

OCHOBHOU TPO(heCCUOHATHLHON _>

o0pa3zoBaTeIbHONW MPOTPAMMBI /,/—»r . T. Ceprrit
KaHJIUJaT TCXHUYSCKUX HaYK, ~ 7

norneHT, nekan ACD



1 He.]]l) H 3aJa4Y1 0CBOCHUA JTUCHHUIIJINHBI

Henablo OCBOCHUS AUCHUIIUMHBI « XUMHUS» SBIsSETCA (OPMUPOBAHUE Y
CHELHAJIMCTOB 3HAHUNA 00 OpraHU3alMOHHBIX, HAYYHbIX © METOIUUYECKUX OCHOBAX
CBOWCTB KOHCTPYKIIMOHHBIX MaTepHaliaX Ha OCHOBE METaJUIOB, CILUIABOB H
MOJMMEPOB, HCHOJIB3YEMBIX NPU CTPOUTEIBCTBE YHUKAJIbHBIX 3JaHUNA U
COOPYKEHUI; CIOCOOOB 3aIIUTHI KX OT KOPPO3UH; MPOIIECCOB, MPOUCXOISAIINX B
arpeCcCUBHBIX CPEJIaX; CBEAEHNI O COCTABE U CBOMCTBAX HEOPTAHUUYECKHX BSIKY X
MaTEpUaJIOB; COBPEMEHHBIX METOJAaX AaHaJIM3a CTPOUTENBHBIX MaTEpUalIoB M
W3JIeTTUI Ha UX OCHOBE; CIIOCO0AX 3aIIUTHI OKPY>KAIOIIEH CPEIBI .

3agaun TUCHUILTUHBI

— cdopMHUpOBATL 3HAHUS O METOAAX 3alUTBl OT KOPPO3UH
KOHCTPYKLMOHHBIX CTPOUTEIBHBIX MATEPHUAJIOB,

— OCBOMTb YMEHHUSI NPUMEHEHHS MOJIYYEHHBIX 3HAHUW O CTPOEHUH U
CBOMCTBaX HEOPraHUIECKUX BSDKYIIIHMX BEIIECTB, TEOPETHUECKUX OCHOBAX U OOIIMX
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUUECKUX PEAKIIMN B paMKax MCIIOJb30BAHUS

COBPCMCHHBIX CTPOUTCIIBHBIX MATCPUAJTIOB. ,
— OCBOUTBb MCTOJAbBI Kad4CCTBCHHOI'O OKCIIPCCC-aHAJIN3d CTPOUTCIIBbHBIX

MaTCPHaJIOB B ITOJICBBIX YCIOBHAX U HA OCHOBAHUU MATCPUAIOB, ITPCACTABIICHHbLIX
IMPOU3BOJUTCIICM.

2 llepeyeHb IJIAHHPYEMbIX Ppe3yJbTaTOB  OOyYeHHSI IO
AMCHMILJINHE, COOTHECEHHBIX C IUIAHUPYEMBIMHU pe3yJabTaTaMu
ocsoenus OIIOII BO

B pe3yabrare ocBOeHHS AUCHUILVIMHBI (OPMHUPYIOTCH CJIeAyIOLIne
KOMIIETeHIIUM:
OIIK-1 — CnocobeH pemiath MpUKIaAHbIC 3a/1a4U CTPOUTEIIBHOM OTPACH,

M CII0JIb3YSI TEOPHUIO ¥ METO bl ) YHIaMEHTAJILHBIX HAYK

3 MecTto aucuumianHbl B crpyktype OIIOIT BO

«XUMHS» SIBISETCS AucHUILIMHON oOs3arenpHoi yactu OIIOII BO
MOArOTOBKK oOydaroruxcst mo  HampasjeHuro 08.05.01 CtpouTenscTBoO
YHUKAJIBbHBIX 3JaHUA W COOPYKECHUW», HaANPaBICHHOCTh «CTPOUTEIBCTBO
BBICOTHBIX U OOJIBIIETIPOJICTHBIX 3JJaHUM U COOPYKCHUID



4 Oobem aucuumanHbl (180 yacoB, 5 3a4eTHBIX €IUHHIIbI)

B Srolt DaG O6beM, yacos
Wbl ya9eOHON paboThI
i P OuHas 3aouyHas
KonTakTHas padoTa -
B TOM YHCJIE:
—aynuropHasi 10 BUAAM  y4eOHBIX 70
3aHATHI
— JIEKLIMHA 36 -
— nabopaTopHble 34 -
— BHEAYIUTOpHAS -
—3a4eT 1 (1-i cemecTp) -
—3a4eT C OLICHKOM 1 (2-# cemecTp) -
— 3aImura KypcoBbIX paboT B -
(IpOEKTOB)
CamocTosTebHas padoTa 108 )
B TOM UHCIIE:
——KypcoBasi pabora (IpoeKT) - -
——TMpPOYME BHIbI CAMOCTOSTEIIHLHON 108 3
paboThl
HNToro mo 1TucUMIIHHE 180 -

5 Conep:kanue TUCHUTINHBI

[To uToram n3y4aemMoi 1y CIUILIMHBI 00yYaroluecs CAaoT 3a4eT.
JucuunnuHa uzyuyaercs Ha 1 kypce, B 1 u 2 cemectpe o4HOM (HOpMBI
oOydeHusI.

Coaepskanue ¥ CTPYKTYpPa JTUCUHMILIMHBI 10 0YHO i (hopMe 00yueHus

g = Buasbl yue 0HOM padoThI, BKIOYAs
=
= -y CaMOCTOSITeJIbHYIO PA0OTY CTYAE€HTOB
Ne | HammvenoBanme TeMBbI 3 E = yiop yery
> | 9 H TPYI0€ MKOCTh(B Yacax)
1/ | CyKasaHHEM OCHOBHBIX | 2 =| &
2l 35 CamocTosTenb
i1 BOIIPOCOB = = S JlabopaTopHsl
2 = Jlexym Has
e € 3aHATUA
g = pabora
1-ii cemecTp
Hpeamet xumun. Knaccesol
HEOpraHn4eCKux
coeIMHEeHU
1. BemecTtBo.
1 2. Knaccuduxanus OIIK 1 2 4 4
HEOPTraHUYICCKHUX - l
COeIMHEHUN
3. I'enetnueckasi CBsI3b
MEXIy KIIaCCaMH
HeOpFaHI/I‘leCKI/IX




HaunmenoBanyie TeMbl
C YKa3aHUEM OCHOBHBIX
BOIPOCOB

dopmupyembie
KOMIIETeHIIMH

CemecTp

Buabl yue 0HOI padoThl, BKJIIOYAs
CaMOCTOATEJILHYIO pa0OTYy CTYACHTOB
U TPYA0€ MKOCTh(B 4acax)

Jlexiym

JlaGopaTopHsI
€ 3aHATHUs

CaMocTosaTenn
Has
pabora

COEIMHEHUH

3. Bumpl XUMHYECKHX
pEeaKIuii.

4. Xumuss U T1poOIEMbI
9KOJIOTHH.

OcHoBHbIE IOHSITUSL U
3aKOHBI XUMHUH.

1. Ilpemmer xuMHH ¥
€ro CBsA3b C JIPYTMMH
HayKaMH.

2. OCHOBHBIC TOHSTHS
XUMUU: aTOM, MOJICKYJ®,
XAMHYECKUH 3JICM CHI,
SKBHUBAJICHT, MOJIb,
MOJISIpHAsi Macca, KIJIAcChl
HEOPTaHUYECKUX
COCIMHEHUM.

3. OCHOBHBIC  3aKOHBI
XUMUU: 3aKOH COXPaHEHUs
Maccsl U »Hepruu M.B.
JIomoHOCOBa, 3aKOH
IMOCTOSTHCTBA cocTapa
XAMUYECKHX COEIUHEHUH
IIpycra, 3aKOH
SKBHBAJIICHTOB Puxrepa wu
3aK0H ABOTaIpO.

OIIK

Teopusi cTpoeHUs1 aTOMa
1. Snepnas monens aToma
o D. Pesepdopny.

2. CoctaB aTOMHBIX SIJIED,
MIPOTOHHO -HEUTPOHHAS
teopusa .J. UrnateHko u
EH. I'anona.

3. OCHOBHBIE MOCTYJIATHI
H. bopa.

4. KopmyCKyJIsIpHO-
BOJIHOBOM Jly AJIA3M
3NeKTpOoHOB.  OCHOBHBIE
TTOJIO KESHHUSI KBaHTOBOU
XHUMUH.

5. KsaHtoBBHIE YHCIA,
SHEPTEeTUYECKUE  yPOBHH,
MOy pOBHHU, aTOMHBIE
opburanu.

6. PacnipenencHue
SJICKTPOHOB B aTOME,

MIPUHIUI HAaWM EHBIIEH
3Hepruu, mnpaswio B.M.
Kneukosckoro.

7. 3anoyHeHue opOuTaner
JNEKTPOHAMA B PealbHBIX
aTtomax, mpuHImI [laymm,
npasuyio ['yapa.

OIIK




HaunmenoBanyie TeMbl
C YKa3aHUEM OCHOBHBIX
BOIPOCOB

dopmupyembie
KOMIIETeHIIMH

CemecTp

Buabl yue 0HOI padoThl, BKJIIOYAs
CaMOCTOATEJILHYIO pa0OTYy CTYACHTOB
U TPY10€ MKOCTh(B 4acax)

Jlexmym

JlaGopaTopHsI
€ 3aHATHUs

CaMocTosaTenn
Has
pabora

Iepuonuueckuii 3aKoH U
MEepUOINYeCKasi cucTeEMA
J.N.MenneneeBa

1. Tlepuomuueckuii 3ak0H
JA.N.Menneneena —
OCHOBHO 3aKOH XM HH, €10
COBpEMEHHas
(hopMyImpoBKa.

2. Tepuomnueckas
cucTeMa XUM WY E€CKHX
3JIEMEHTOB
JA.N.Menneneena

3. T'pynmsl, nepuoapl u
cemeiictea S, p, d, f —
JJIEMEHTOB.

4, Mertauisl Hu
6:acc6cBIIbl, MXIT0JI0KEHHE
B MIEPUOAUYECKOM CHCTEME.

OIIK

XumMu4yecKkasi CBA3b

1. Tune! XM M4 €CKOH
CBSI3H: KOBaJICHTHAS,
MOHHAs, MeTaJUINIeCKasl.

2. Kpucranmueckue
BEIIECTBA C HOHHOH
PEILIETKO I, MX CBOMCTBA.

3. Tlousamue o
THOpUM3AIIH ATOMHBIX
opOuraneii. AMT — CBS3H.
4. MeTtammueckas CBs3b,
€€ 0COOEHHOCTH, OCHOBHEIE
TUNHYHLIE CBOMCTBA
METaJUIOB.

OIIK

JHepreTUKa XUMHYeCKHX
MPoLECCOB

1 IlepBoe  Haganmo
TCPMOJVHAMUKA.  3aKOH
I''1. T'ecca, cienctBus u3
HEero, NpPHMCHEHUE [T
pacdeToB TEIUIOBBIX
s dekroB XHM WY ECKHX
peaxiuu.

2. Bropoe
TePM O IMHAMUKH.

3. OHtponust u €€
U3MEHCHHE B XUMHYECKHUX
nporeccax.

4. Oneprus ['mb6ca.
Vciaosue
CaMOTPOU3BOILHOTO
NPOTEKAHHUST XUMHUYECKUX
peaxuui.

Havallo

OIIK

XuMHYeCKoe pABHOBeECHE
U KMHETHKA

1 CkopocTtb
XUMUAYECKHUX peakuu u eé

OIIK




HaunmenoBanyie TeMbl
C YKa3aHUEM OCHOBHBIX
BOIPOCOB

dopmupyembie
KOMIIETeHIIMH

CemecTp

Buabl yue 0HOI padoThl, BKJIIOYAs
CaMOCTOATEJILHYIO pa0OTYy CTYACHTOB
U TPY10€ MKOCTh(B 4acax)

Jlexmym

JlaGopaTopHsI
€ 3aHATHUs

CaMocTosaTenn
Has
pabora

3aBHCHMOCTh oT
KOHIICHTpaIluu u
TEMIIEPATY PbL DHeprus
aKTUBALIAH.

2. XuMuueckoe
paBHOBECHE B TOMOTECHHBIX
Y TETePOrCHHBIX CHCTEM aX.

OKHCJIMTEILHO-
BOCCTAHOBHUTEJILHbIE
TIPOIIECCHI.

1. Knaccudukanus
OKMCIIMTENILHO -
BOCCTAHOBHTEILHBIX
peaxuwii (OBP).

2. MeTo 161
paccTaHOBKU
k03¢ purmenros B OBP.
3. CsoiicTBa
MeTauioB B OBP.

OIIK

KommiexkcHble

coeTHHEHMSI.

1. Kommurexckr,
KOMIIJIEKCO00pa30BaTelH,
JIMTaHIpI, 3apsiz u
KOOPJMHAIIMOHHOE YHCIIO
KOMIIJICKCOB.
2. Tunsr
COEIMHEHUN.
3. TIlomsamme o Teopusx
KOMIIJICKCHBIX COCIUHCHHMIA

KOMIIICKCHBIX

OIIK

HUTOI'O (1 cemecTp)

18

16

37

2-ii ceMecTp

10

XuMHust BOIbl.

1. CtpoeHue MoIeKy 11
CBOMCTBA BOJBI.

2. lmarpaMma IiIaBKOCTH
CHCTEM BOJIa — COJIb.

3. XuMHu4ecKue CBoiCTBa
BOJIbI.

OIIK

10

11

Ko/umrarusHnie
CBOIiCTBA PacTBOPOB
HEDJIEKTPOJIMTOB
1.00mme cBegeHUs O
pactBopax. Konnenrtparmst
pacTBOpOB.
2.Bomupie w
pacTBOPBHI.
[IOJIOKEHUS THPATHOU
TEOpUH pacTBOpoB
JA.N.Menneneena.
3.UneansHbie u
HEWJIcaJIbHBIC PACTBOPBI.

4, 3aKoHBI HAAcaJIbHBIX
pactBopoB Paynst u Banrt-

HEBOIHBIE
OCHOBHBIE

OIIK

10




HaunmenoBanyie TeMbl
C YKa3aHUEM OCHOBHBIX
BOIPOCOB

dopmupyembie
KOMIIETeHIIMH

CemecTp

Buabl yue 0HOI padoThl, BKJIIOYAs
CaMOCTOATEJILHYIO pa0OTYy CTYACHTOB
U TPY10€ MKOCTh(B 4acax)

Jlexmym

JlaGopaTopHsI
€ 3aHATHUs

CaMocTosaTenn
Has
pabora

Todda.
5.Kunenne u 3amep3aHue
PacTBOPOB.

12

PacTBOpBI 3JIEKTPOJIUTOB
1. Teopus

JJIEKTPOJIUTAY ECKOM
IUMCCOLMANNY,  TPWIHHBI
JIMCCOLHAIINHL

2.3akoH pasBeeHus
OctBanpia. CuibHblE U
cJ1a0bIe HIIEKTP OJIUTHI.

3. AMdorepHsie
DIICKTPOJUTHL.

OIIK

10

13

I'uaponus coureit

1. luccoruanms BObI.

2. Nonnoe npousBeneHne
BO/JIBI.

3. BoopoaHbIii moka3aTenb
(pH), ero onpenenenue.

4. Tumel ruapOIM3a CONer
5. CreneHb ¥ KOHCTAaHTA
THIPOJI3a

OIIK

10

14

Oommue CBOiiCTBA
METAJIJIOB

1. OOmas
XapaKTepUCTAKA METaJLIOB,
uX (pusnvecKue cCBoCTBA.
2. XuUMHUYeCKHe
CBOMCTBA METAJIOB.

3. Meramwmueckas
CBSA3b.

4, OcHOBHBIE CIIOCOOBI
I0JTy Y CHHUS METAJUIOB.

OIIK

10

15

OCHOBBI JIEKTPOXMM MH.

1. Knmaccudukarmus
3JIEKTPOXUM UYECKUX
MPOIIECCOB.

2. CranpmapTHBIH
BOJIOPOJHBIN BJEKTPOJ HU
BOJOPOHAS LIKaJa
MOTEHIIMAJIOB.

3. Pan CTaHJAPTHBIX
3JIEKTP O JHBIX
MOTCHIIMAJIOB.

4. VYpasuenue HepHcra.
5. TanbBaHHYeckue
anementel. OJC u eé

U3MEpeHHE.

OIIK

10

16

Koppo3usi 1 3ammra
METAJLIOB U CILIABOB
1. OcHoBHEBIE BUIBI
KOPPO3UMN.
2. XuMuueckasd u
3JICKTPOXAM HY €CKast
KOPPO3HSL.

OIIK

11




Buabl yue 0HOI padoThl, BKJIIOYAs
CaMOCTOATEJILHYIO pa0OTYy CTYACHTOB
U TPYA0€ MKOCTh(B 4acax)
CamocTosTenb
JlaGopaTopHsI

Jle Hast
K € 3aHATUA
pabora

Ne | HawnmenoBanme TeMbl
1/ | c yKka3aHHEM OCHOBHBIX
ol BOTIPOCOB

dopmupyembie
KOMIIeTeHIIM U
CemecTp

3. Kopposzusamon
JeHCTBIMEM OJIy K IAfOIINX
TOKOB (3JIEKTPOKOPPO3USI ).

4. ®akTophl, BIUAIOIIHE
Ha MHTCHCUBHOCTh
KOPPO3HH METAIUIOB.

5. MeToapl 3aIIUTHI OT
KOPPO3UM: 3AIHTHBIC
MOKPBITHSL,
JJIEKTPOXUM MY ECKasT
3alUTa, JETHPOBAHHE
METaJUIOB.

6. V3meHeHHe CBOWCTB
KOPPO3UOHHOM CpeIbL
MHruOUTOpHI KOPPO3UN.

UTOI'O 2-ii cemectp 18 18 71
KypcoBas HET HET HET
| Uroro | 36 | 34 | 108 |

6 IlepeyeHb y4eOHO-MeTOAUYECKOT0 00€ecTIeueHU s AJIs1
CaAMOCTOSITEJIbHOM PadoThl 00yYAKOIIMXCH MO0 IUCHUTILIIHHE

Metoanyeckue ykazaHusl (Jj1s1 CaMOCTOSITEIbHON paOOThI)

1. WuauBuIyanbHbIC 3a1aHUA JAJI CAMOCTOSITEILHON PaOOTHI CTYI€HTOB
no xumuu / 3. A. AnekcangpoBa u ap. - KpacHomap: KyoI'AY, 2015 — 64 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/01 Individualnye zadanija_dlja_sa
mostojatelnoi_raboty studentov _po_khimii._Aleksandrova EH.A. Timofeeva 1.J
U.pdf

2. Slononckas E. K. Cnenunansasie Bornpocsimo xumun/ E. K. SI6moHckas,
W. B. lllabanoBa. Kpacnonmap: Kyol'AY, 2013. — 172 c¢. Pexum npoctyma :
https://edu.kubsau.ru/file.php/105/03 03.07.13/11 Specialnye voprosy po_Khimii
JADblonskajaEK.pdf

3. HaymoBa I'. M. TexHuka BeACHHUS XUMHYECKOTO SKCIIEPUMEHTA B
naboparopuu /I'. M. Haymoga, E. K. SIomonckas, E. A. KaﬁFOPOIIOBa. Kpacnonap:
Kyol'AY, 2012. 80 c.
https://edu.kubsau.ru/file.php/105/03 03.07.13/08 tekhnlka vedenija_khimichesk
00go_ehksperimenta.pdf

4,  Slononckas E. K. Pabouas terpanp k s1abopaTopHBIM paboTaMm IO

mucuumuae « Xumus» / E. K. SI6nonckas, C. A. [lectynoBa. Kpacnomap: KyoI'AY,
2012. — 69 C. Pexum JOCTYTIA:
https://edu.kubsau.ru/file.php/105/03 03.07.13/09 Rabochaja tetrad po_khimii.J
AblonskajaEK.PestunovaSA.pdf



https://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/01_Individualnye_zadanija_dlja_samostojatelnoi_raboty_studentov_po_khimii._Aleksandrova_EH.A._Timofeeva_I.JU.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/11_Specialnye_voprosy_po_khimii.JAblonskajaEK.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/11_Specialnye_voprosy_po_khimii.JAblonskajaEK.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/08_tekhnika_vedenija_khimicheskogo_ehksperimenta.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskajaEK.PestunovaSA.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/09_Rabochaja_tetrad_po_khimii.JAblonskajaEK.PestunovaSA.pdf

/ MOH/ OLIe HOYHBIX CPe/ICTB JIJISl POBeAe HUS MPOMeKYTOYH oM

arrecraiamu

7.1 lepeyeHb KOMIIETEHINI ¢ YKAa3aHUEM 3TAaNoOB UX ()OPMHUPOBAHUS B
npouecce ocsoenus OIIOII BO

Homep cemectpa

Oranbl GOpMHUPOBAHUA KOMIIETEHIMI IO JAMCLMIUIMHAM,
npakTukaMm B nporecce ocBoenust OIT

OIIK-1 — Cnocoben pewiams npukiaouvie 3a0a4u CmMpouUmensbHou ompaciu, UCHONb3)s

meopuro u Memoowvl )yHOAMEHMAIbHLIX HAVK

12 Omsrika
12 Xumust
1234 Briciiast MaTemaTuka
26 M3bIcKaTenbHas NPAKTUKA
3 WmxeHepHasi SKOJIOTHsI B CTPOUTEIIbCTBE
3 XUMusl B CTPOUTEIIbCTBE
3 MexaHuka TpyHTOB
45 TeopeTnueckas MeXaHHKa
5 CrpourenbHas (r3uka
5 OcHoBaHusI ¥ (yHIAMEHTBI COOPYKEHHI
567 ComnporuBnenne martepuaioB. OCHOBBI TEOPHM YIPYTOCTH U
IUIACTHYIHOCTH
678 CrpourenpHasi MEXaHUKA
7 MexaHuka JKHIKOCTH M rasa
78 BeposiTHOCTHBIE METOIbI CTPOMTEIILHOW MEXaHHUKH M TEOpHU
HAJICKHOCTH CTPOHUTEIILHBIX KOHCTPYKIIHIA
89 Teopust pacdeTa IwIacTUH 1 000JI0YEK
9 MeTtponorusi, cTaHmapTU3alms, CepTUPUKAIMSA U YIpaBICHUE
KayeCTBO
B Henuneiinpie 3amayn CTPOUTEIILHOM MEXaHUKH

7.2 Onucanue noKa3artesiel M KpUTepUeB O IeHUBAHNS KOMIIeTEeHIMI HA
pa3IMYHBIX dTanax ux ¢popMHUpPOBaHN, 0 TUCAHHE IIKAJIbI O HEHUBAHUS

[Inanupyemslie YpoBeHb OCBOEHUS
pe3ybTaThl
HEYJIOBJIETBOPHU | yAOBJIETBOPUTE
OCBOCHHS XOPOILO OTIINYHO
TEJIbHO JBHO
KOMTETEHIINN

OrnenoyHoe
CPEACTBO

OIIK-1 — CrniocobeH pemaTh NMPHUKIAIHBIE 3a1a9¥ CTPOUTEIILHON OTPACIH, UCTIONB3YS TEOPHIO
Y METOABI PyHIaMEHTAIBHBIX HAYK

OIIK-1.1. He cnocoben | Cnocoben Ha | Cocoben Ha | Ciocoben Ha | KonTposmbHas
BeisiBnieHne ¥ | BBIIBUTH U | HU3KOM YPOBHE [ IOCTATOYHOM BBICOKOM paborta
Kknaccuu- Ki1accudu- BBISIBISITh U | YpPOBHE ypOBHE Pedepar
KaIus KaIMpOBAaTh Knaccudu- BBISIBIITH U | BBISBILITH u | TectupoBanue
dbusuueckux u | GU3MUECKUE H | KaIUpOBaTh Kimaccugu- Knaccudu-

XAMHAYIECKHX XUMHUYIECKHE ¢usndeckue ¥ | KaupoBaTh KaIlMpOBaTh

IIPOIIECCOB, IIPOLIECCHI, XUMHUUYECKUE ¢usndeckne u | pmsuueckue u

NPOTEKAOUIMX | NPOTEKAIOLIWe | MPOLECCHI XUMHAYICCKUE XAMUYECKUE

Ha o0bekre | Ha 00BEK® | IPOTeKAIOIIKWE | MPOLECCHI, MPOLIECCHI,

npodeccu- npodeccu- Ha 00BEKR | mpoTekaromye | mpoTekarouye




[Inanupyemsie YpoBeHb OCBOCHUSA
pe3yJIbTaThl OueHoyHOE
HEYJIOBICTBOPH | yAOBIETBOPHTE
OCBOCHHS XOpouIo OTIIMYHO CpPEACTBO
KOMIICTCHITUH TCIIbHO JIbHO
OHAJIBbHOU OHAJBHOM npodeccu- Ha o0Beke | Ha 00BeKTe
JeATENFHOCTH | JCSITETIBHOCTH | OHAJBHOM npoceccu- npodeccu-
JIEATENbHOCTU OHaJBHOM OHaJbHOM
JCATeNIbHOCTH | JIeSITeJIbHOCTH
OIIK-1.3. He yMmeer | YMmeer Ha | YMmeeT Ha | YMmeeT Ha | KonTposbHas
OrmpeneneHue OTIpEICIATh HU3KOM YPOBHE | JIOCTATOYHOM BBICOKOM paborta
XapaKTe-PUCTHK | XapaKre- OTIPENIeIATh YpOBHE YpOBHE Pedepar
XUMHUYECKOTO PHUCTHKA xapaKre- OTIPENIeTISTh OTIPENIeIITh TectupoBanue
mpo1iecca XUMHUYECKOTO PHUCTHKA xapaKre- Xapakre-
(aBneHUN), mpoiecca XUMHUYECKOTO PUCTHKH PUCTHKH
XapaKTepHOTO | (SBICHHSA), mpoiecca XUMHYECKOTO XUMHYECKOTO
1 00OBEKIOB | XapaKTepHOro | (SBJICHHS), mpouecca mporuecca
npoeccu- Ul  OOBEKTOB | XapaKTEpHOTO (sBrIECHUS), (saBrICHMS),
OHAIILHOU npodeccu- T OOBEKTOB | XapaKTepHOTO | XapaKTepHOTO
JeATeNIbHOCTH, | OHAJBHOM npodeccu- o1 O0BeKToB | 111 OOBEKIOB
Ha OCHOBC | JICATCNIBHOCTH, | OHAJIBHOM npodeccu- npogeccu-
TEOPETH- Ha OCHOBE | IESATENHHOCTH, | OHAIBHOM OHAaJBHOM
YECKOTO TeOpeTU- Ha OCHOBE | JESITENLHOCTH, | AeATeIbHOCTH,
(axcmepu- YECKOTO TeOpeTH- Ha OCHOBE | Ha OCHOBE
MEHTaJbHOTO) | (3KCTIEepH- YECKOTO TeopeTn- TeOpeTh-
HACCIICJIOBAHUS | MCHTAILHOTO) (oxcmepu- YECKOTO YECKOTO
UCCIE0BAaHUA | MEHTAJIBHOIO) | (IKCIepu- (3kcmepu-
UCCIICNOBAaHMS | MEHTAJBHOTO) | MEHTAJIBHOIO)
HCCJICIOBAHMS | MCCIICIOBAHUS
OIIK-1.5. He cnocoben | Cocoben Ha | Cocoben Ha | Ciocoben Ha | KoHTposbHas
Bri6op s | BBIOMpATh U | HU3KOM YPOBHE | JAOCTATOYHOM BBICOKOM paborta
pellierns 3ampy | PCIICHHS 3a/1ad BBIOMpATh UI1 | YPOBHE ypOBHE Pedepar
npodeccH- Hpoq)ecczl- penieHus 3anad | BeIOUpaTh it | BeIOUpath i | TectupoBaHue
. OHAIIBHOM npodeccu- pelIeHUs 3a/lad | peuieHHus 3a1a4
OHAIILHOH JICSITEIIbHO CTH OHaJIbHOU npodeccu- npogeccu-
ACATCIIEHOCTH dyHmaMen- JIeSITETEHO CTH OHAIBHOH OHAJLHOMH
Gynmamen- TaJbHBIE ¢byHmaMen- JeATENFHOCTA | JeSITeIBHOCTH
TaJbHBIX 3aKOHBI, TaJbHBIC ¢byHmaMen- byHIaMeH-
3aKOHOB, OTIMCHIBAIOIIUE | 3aKOHBI, TallbHbIC TaJbHBIE
omuchBaorx | A3Y9aeMbIi OIHCHIBAIOIIUE | 3AKOHBI, 3aKOHBI,
N mpouecc WM | U3ydaeMblil OTHCHIBAIOIINE | OMHMCHIBAIOIINE
H3yvYaeMbIi . N
SIBJICHHE MOpOLEeCC WM | M3y4YaeMbli U3ydaeMbIil
fponiece MM ABJICHHE npolecCc MM | IIPOLECC  WIH
ABJICHHC SIBIICHHE SIBIICHHE
7.3TunoBnie Ko HTPOJIBHBIC 3aJaHudA WIHN HHbIEC MaTcpHaJibl,

Heo0XouMBbIe /1JIsl OIlEeHKH 3HAHUM, YMeHHi, HABBIKOB, XapaKTepPHU3YOIIMX

Tanbl o pMUpoBaHUA KOMIIeTeHIM B mpouecce ocsoennsi OITOIT BO

JIns TeKy111ero KOHTPOJIs 3adaHus MpeACcTaBistoTes coriacHo ¢ [1n Kyol'AY

2.2.4 «DOHJ1 OLIEHOYHBIX CPEJCTB

KoMmnerennus:

OIlK-1 -

CnocoOeH pemaTh MPUKIAIHBIC 3ada9d

CTPOUTEIHHOM 0TPACIIH, UCTIOIB3YA TEOPUIO U METOIbI (DYHIaMEH TATbHBIX HAYK

Pe deparnl (10k121BI1)
PexoMmennyemas TemaTuka pedepaToB Mo Kypcy:
1. Uctopusi OTKPHITHS OCHOBHBIX 3aKOHOB XHMUU.




Benvkue y4yeHble XUMUKH

HopMmpl 3kosormueckoit 6€30MacHOCTH 10 BELECTBaM MEPBOro KJIacca OMacHOCTH IS
JKWIBIX TOMeEIle HA

HoBble cTpouresbHble MaTepuabl

Kopposust 6eToHOB, CIIOCOOBI 3aIUThI

Koppo3ust MeTaimoKoHCTpyKIMiA

CrniocoObl 3a1UThl OT KOPPO3UM METAJUIOB: IPOTEKTOPHAS, JIAKOKPACOUHBIE MOKPBHITUS U
zp.

[TeHoOeTOHBI — MaTepuasbl OyAyIIEero

HoBble MaTepuasbl B CTPOUTEIECTBE HA OCHOBE TIOJIMMEPOB

10. Dxomormaeckast 6€30MaCHOCTh METAJUIOIIACTUKOBBIX KOHCTPYKIMI
11. ITpumeHeHre CWIMKAaTOB B CTPOUTENILCTBE

12. T'vrcoBbie ¥ MarHe3ualbHbIE BSIKYILHE

13. OcHoBHbIE CTIOCOOBI aHATM3a CTPOMTENBHBIX MaTEpHAJIOB

14. Komtounsl B CTPOUTENLCTBE (BUTPAXkKU, LIEMEHT, KPACKH, JIAKH U JIp)
15. DnekTpoxuMHdEecKas KOppo3us M CIocoO0bI 0OpbOBI ¢ HEH

16. KpemHniiopraHndeckrue COEIMHEHHSI B CTPOUTEIIHLCTBE

17. KaTanu3aTopsl 1 MHHTMOUTOpPBI TBEPJEHUS MOPTIAHALEMEHTA

18. Jlaku 1 Kpacku — pa3HOBUIHOCTH JIMCIIEPCHBIX CUCTEM

19. CnaBbl Ha OCHOBE KeJie3a B CTPOUTEIILHBIX KOHCTPYKLIMSIX

20. CoeiyHeHHS KPEMHUSI B CTPOUTEIIHCTBE

21. Busl KOppO3UOHHOCTOMKHMX OETOHOB

22. CoBpeMeHHbIE TIOJIMMEPHbIE MaTepHallbl B CTPOUTEIILCTBE

23. AHTUIMpeHb! U 00J1aCTH UX NPHUMEHEHUs

24. KoMnayHIbl B CTPOUTEIIHCTBE

25. BomosMyIibCHOHHBIC (JTATEKCHBIE) KPACKH

26. MeTaisl B CTPOUTENBHBIX MaTepuaIax

27. KecTKOCTB BOJIBI M CTIOCOOBI €€ YMSTUCHUS

28. Xumus BelecTBa B KOHIECHCUPOBAHHOM COCTOSIHHI

w N

No ok~

© ®

KoHTpoJibHBIE M cCaMOCTOsITEIbHbIE PA00THI
KonTpoabsnas padora Ne 1 «Teopus crpoenusi aroma»

BapuanTt Nel
1. Mcxons w3 NONOXKEeHUsT AJIEMEHTOB B MIEPUOIMYECKON CUCTEME, JaTe XapaKTEPUCTHUKY aTOMOB:
a) cepsl; 0) MapraHia.
2. CocTtaBbTe (POPMYIIBI OKCHIIOB U THAPOKCHUIIOB DIIEMEHTOB BTOPOrO MEPHOAA, OTBEYAIOIIMX HX
BBICIIICH CTeNeHN OKUCIeHUs. Kak M3MeHsIeTCsl KUCIOTHO-OCHOBHOM XapaKTep 3TUX COSIMHEHUMN?
3. Jlaifre ompeaeneHue IeKTPOOTpULIATENbHOCTH. Kak mMeHseTcs AeKTPOOTpULIATEIbHOCTD P-
aneMeHToB B VII-A moarpymme? Kak mMeHsIeTcsl uX OKUCIUTENbHAsI aKTUBHOCTH U TIoUeMYy?
4. Harmmwmre anektponHbie (opmyisl atoMoB Zn u Cl u coorBeTcTByronmx moHoB: Zn2*, CI

KonTtpoubnas padora Ne 2 «OKMCIAMTEIbHO-BOCCTAHOBUTEIbLHbIE Pe AK U

BapuanTt Ne 1
1. Metonom snekTpoHHOro OanaHca mogOepure KOIPOHUIMEHTHI, YKAKUTE OKUCIHUTENh U
BOCCTAHOBUTEJb JJIS CIEIYIONIMX OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX pPEeaKIMii:
Cu+tHNO3—Cu (N03)2+NO+H20;
HBr+H,S0O,—Br,+S0,+H,0;
KCIO—KCIO3+KClI;



KounTtpoasnas pagora Ne 3 «PacTBOPBI 371€ KTPOJIUTOB»
Bapuant Nel

1. Hammmre ypaBHEHMS JUCCOIMAIMM CleAyonmx snekrpoimuroB: a) HiPO4 6) NH,OH;
B) CaCly; 1) (CaOH),SO,; 1) Ca(HCO3),.
2. Jlorvimre ypaBHEHUsI peakiMii, COCTABbTE K HUIM HOHHBIC YpaBHECHUS:

a) CaCO3+HCl— 0) CaChL+NasPOs—
3. K pacTBOpYy YKCYCHOH KHCJIOTHI NMpHOABWIM alleTaT HATPUsA. B Kakyr0 CTOPOHYy CMECTHTCS
paBHOBECHE AUCCOLMAIMU YKCYCHOM KHCJIOTHI?
4. Bpruuciure paBHOBECHYIO KOHIICHTpalmi0 HWOHOB H* B pacTBope YKCYCHOM KHCIIOTBI C
konreHTparmei 0,1momnb/n (cTeneHs quccormaimu pasHa 0,13).

KonTtpouabsnas padora Ne 4 «OcHOBBI 3j1€ KTPOX UMM
Bapuant Ne 1

1. Beraucimre 37€KTPOAHBIN MOTEHIMAN, BO3HUKAIOIMIMN TIPH TIOTPY)KCHUU IIMHKA B PacTBOP €O
COJIM C KOHIEHTpamwe kaTtroHoB ZNn2* 0,001mos/m.
2. CocTaBbTE CXeMBbI TAJIbBAHUUECKUX 3JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIICAYIONIHE PEaKIHM:

a) 2AH6H*—3H,+2AR*

0) Mn+2AgNO3;—Mn(NO3),+2Ag.
3. Hammiure ypaBHEHMS XMMHMYECKUX MPOIECCOB, MPOUCXOASIIMX TPU SIEKTPOJM3E BOJHOTO
pacTBopa ¢ocdaTa HATPUS C MHEPTHBIM AHOIOM.

KOHTpOJ’IbHaﬂ paﬁoTa Ne 5 «OcHOBHBIE TOHATHS ¥ 3AKOHBI XUMHH

HCHOJ'II)SYH JaHHbIC Ta6J'II/II_LBI peIMTE 3aJja4y Balllcro BapraHra.

Ne ®dopmyaBemecTBa M, r/monb m, N, MOJIb N Vh.y., Moka,
)| T/MOJI-OKB

1 NHs 34

2 HsPO, 196

3 CO; 2

4 Ca(OH), 3,01-10%

5 H>S0. 5

6 O, 5,6

7 NaNO3; 0,2

8 CaO 56

9 H, 0,5

10 Na,COs; 10,6

11 SO, 6,02¢10%

12 HNO; 2

13 H,O 3

14 H,S 11,2

15 Fe,03 142

KourpoJbHas pabora Ne 6 «Xumusi BOAbI»

Bapuant Ne 1
1.CocTaBbTe MOJIEKYJISIPHBIE M MIOHHO-MOJIEKYJIIPHbIE YpAaBHEHMS PEaKLMil B3aUMOJEHCTBUA
B pactBopax mexny: a8) NaHCO3;u NaOH; 6) K,CrO3 u HC1; B) BaCl; u Na,SO,.
2. Haiftu MaccoByIo OO TIIOKO3bI B pacTBope, coaepxamieM 280 r Boabl U 40 T IIIFOKO3bI.
3. Ha ckoibKko IpaaycoB MOBBICUTCS TeMmrepaTypa KumeHus Bopabl, ecii B 100 r© Bozgbl
pactBopuTh 9r CeH12,04? DOymmockormmaeckass KoHcTanTa Boabl 0,52

KonTpoJbHas padora Ne 7 «Koppo3ust MeTaslJIOB U CIUIABO B)



Bapuant Ne 1

1. Kakue mnpouecchl MNPOTEKAIOT IMPU KOPPO3MM TEXHHMYECKOro JKeye3a B aTMOCHEpHBIX
ycioBusix? COCTaBbTE JICKTPOHHBIE YPaBHEHHSI 3THX IPOLIECCOB.

2. CocTaBbTe ypaBHEHMS IPOLIECCOB HAa AHOJE M KAaTOJE€, CYMMAapHOE YpaBHEHHE U CXEMY
KOPPO3UHM MarHUeBO-HUKEJICBOIO CIUIABAa B BO3JYIIHO-HEHUTPAJIbHOM M KHUCJIOW Cpefax.

KounrpoubHas padora Ne 8 «K KOHCTPYKUMOHHBIE MAaTEPHATbD>

BapuanTt Ne 1

1. Hammmre QopMyinbl COSTMHCHH: THIPOKAPOOHAT ANFOMUHUSA, CYIb(AT THIPOKCOMEI H,
cepHasi KucoTa, ruapokcun onosa (1), okcun kamus. Paccuuraiire MossipHbIe MacChl SKUBAJICHTA.

2. CocTaBpTe YypaBHECHHMS peaKipii OOpa3oBaHWsl BCEX BO3MOXHBIX COJICH  Ipu
B3aMMOJICHCTBUM THAPOKCHIA MAarHUs M CEPOBOIOpOaa. BO3MOXKHBIE KUCIBIE W OCHOBHBIE COJIH
MIepeBECTH B CPEIHHE, 1aTh HA3BAHUS COJISIM.

TecThl

baza maHHBIX TecTOBBIX 3amaHuil B cucteme TectupoBaHus « INDIGO»
BKJIFO4YaeT 250 BOMPOCOB MO BCEM pa3zesiaM JUCIUILINHBI, IPUMEPHI 3aJJaHU I TI0
TeMaM MPEACTaBJICHBI HA IPUMEP OJTHOTO BapHaHTa.

Tema «OCHOBHBbIE O HATHS U 3aK0 Hbl XUMHUID»

1: KT=2

S: IIpocTeie BemecTBa
-: TIONIMBTWICH

+: rpacur

+: 6enbIit Gocdop

-: aMMHaK

2: KT=3

S: Momsipablii 00beM — 3TO

+: BeaM4uMHA, paBHas 224 71 1A pa3IMdHbIX T'a30B MPU H. Y.

- 00BEM OJTHOM MOJIEKYJIBI Ta3a

+: BenMUMHA, paBHASI OTHOIICHHIO 00BhEMa Tras3a K ero KOJIMIECTBY
+: 00béM, 3aHnMaceMbIii 6,02-1022 Monekynamu rasa

3: KT=1

S: MaccoBas 1o Kesie3a HanoOJIbIasl B CICAYIONHMX COCTUHCHHSX
- TIPUT

+: MarHeTur

-: cynedun Fe (I1)

-: okcunaFe (1)

4: KT=1
S: IIpocThle BemecTBa OTIMIAIOTCS OT CIOKHBIX



+: COCTOAT U3 aTOMOB OJHOI'O BHIa

- B XUMHYECKUX PEaKIMIX MOTYT pa3jaraThcs ¢ 00pa30BaHUEM HECKOJBKUX JIPYTHX BEIIECTB
-: COCTOSIT U3 ATOMOB Pa3HBIX BHIIOB

-: IPOCTHIX BEIIECCTB M3BECTHO OOJIBIIE, YEM CIIOMKHBIX

51: KT=2

S: Momsipablii 00bEM Ta3a IBMEPSIETCS B

- MOJIb

+: 1/MOIb

+: M3/MoiB

-1 1/KMOJIb

6. KT=2

S: Macca onHoii a.e.M. paBHa
= 1r

+:1,66:1024 r

-1 1,66:1024 xr

+: 1,66-1027kr

Tema «PacTBOPBI 3JIEKTPOJIUTOB U HEIJIEKTPOJUTOB)

1: KT=1

S: DrexTpruyeckuii TOK IPOBOIUT
+: Bogublit pacTBOp NaCl

-: CIMPT

-1 BOla AUCTWUIMPOBAHHAS

-: BOJIHBIM pacTBOp caxapa

-: NaCl kpucTasmy ecKuii

2: KT=1
S: Jluccormamysi CepHOM KHCIIOTHI MaéT ### MoHa
+: 3

3: KT=1

S: Non CI obpa3zyeTtcs npu Juccolmaiim
- KC|03

-. KC|O4

- HCIO

+KClI

- C|2

4. KT=1

S: Jluccormanyeii Ha3bIBAIOT

-: pa3/ielicHHe CMECH IyTeM HarpeBaHUs

-: paCTBOPCHUE COCIUHEHUS B BOJIE

+: pacnaj; paCTBOPEHHOI0 BEIIECTBA HA HOHBI
-: B3aUMOJICHCTBHE BEIIECTBA C BOIOM

5: KT=1

S: Haubonee cuibHas KUCIIOTA
-: H,COs

-: HCOOH

-. st



+: HCI
- HF

6: KT=1

S: OTmuuTeTbHOM YepTON OCHOBAHUS SIBIISIETCS

-1 CIIOCOOHOCTB PACTBOPATHLCS B BOJIE C 00OPAa30BaHUEM IIECJIOUH
-: 00pa3oBaHME MOHOB BOJOPOJIA MPU JIUCCOLMAIIN

+: obpazoBanre noHoB OH- mpu quccormammm

-: B3aUMOJICHCTBHE C COJISIMU

-: CTIOCOOHOCTH OKpAIMBATh JIAKMYC B KPAaCHBIN IBET

7: KT=1

S: Muccommamus CaCOg

- HE TIPOHMCXOIHT

+: poTeKaeT O4YeHb CI1abo

-: TIOJTHOCTBIO PACIiaIacTCsl HA MOHBI
-: He JINCCOIMHPYET

Tema «OCHOBBI 3JIEKTPOXUMUID)

1: KT=1

S: B KakoM U3 yKa3aHHBIX TaJlbBAHUYECKUX JIEMEHTOB MPOTEKAET MPOIECC OKUCIICHUS KaIMUs C
0 mo +2:

+: KaamueBo - CBHHIIOBOM

-: Kagmuero - xpoMoBOM

- KagMueBo - IMHKOBOM

-: KagmueBo - MaraueBom

2: KT=1

S: B xakom u3 yKa3aHHBIX TajJbBAaHMYECKHUX JIEMEHTOB HIET DJCKTPOIHBIN TMPOIECC
BOCCTAQHOBJICHHS amroMuHus ¢ +3 0 0

-: AJIIOMMHHEBO-M € THBIH

+. AJIIOMHHHEBO-MarHUE€BbI

- AJIOMUHHEBO-IIMHK OBBI

- AIIIOMUHIEBO-KE 1€ 3HBIM

3: KT=1

SIlo oTHOMmICHMIO, K KAKUM W3 YKa3aHHBIX JJIEMEHTOB XPOM SIBIISIETCS KATOIOM
+: IUTHA

+. IMHK

-1 OJIOBO

-1 JKeNe30

4: KT=1

S:)Kakue (axkTopsl BIUAIOT Ha BEJIMYUHY JIEKTPOJHOIO MOTEHIMAla MeTalla:
- BEJIMYMHA TOBEPXHOCTH MeETajlia

+. KOHIICHTpaIsd HOHA MeTallia

+. TemMnepaTypa

+. mpupoja MeTaliia

5: KT=1



S:OnexTponHpIi TOTeHIMAN IMHKA, omnymeHHoro B 0,001 M pacTBOp €ro coiv BBIYHCIIICTCS TI0
YpaBHEHHUIO:

-: Knaneiipona-Menzneneesa

-: Appenuyca

+: Hepucra

- Banr-TI'odda

6: KT=1
S:B kauecTBe NIEKTPOOB HEJb3sl UCTIONB30BATh METAJUIbL:
- 30JI0TO
- MeJb
+. Harpuii
+: Oapuit
Tema «Koppo3usi MeTa/1JI0B M CILJIABO B»

1. KT=1

S:XpoM sBiISIeTCS KATOAOM IO OTHOIICHHIO K ...
+iLi

+ Zn

- Sn

- Fe

2: KT=1

S: ATmocdepHas KOppo3usi kKelie3a, MOKPHITOrO CJIOEM HHUKEJS NPU HAPYILICHUU TMOKPBITHSL
COIIPOBOXKIAETCS

- pa3pylIeHHEM HHUKEIA

-: pas3pyiieHieM 000X METAIIOB

+. pa3pynicHueM JKejie3a

-: 00a MeTaJla COXpaHIIOTCs HEM3MEHHBIMU

3: KT=1

S:ATMocdepHas KOppo3usi OIMHKOBAHHOTO KeJie3a IPH HapyLICHUH TOKPBITHS
COIIPOBOXKIACTCS

-: pa3pyllIeHuEeM OOOHMX METaJlIOB

- paspylIeHHEM >KeJie3a

+. pa3pylnieHrueM TIOKPBITHA

- HE M3MEHIAETCS HA LMHK, HU JKEJIE30

4: KT=1

S:Hawnbonee OBICTPO MpOTEKaET KOPPO3HS JKejie3a NPHU KOHTAKTE C ...
- Ni

- Sn

- Cd

+Pb

5:KT=1
SIIponecc okucneHus cepedpa UAET B ralbBAHUIECKOM DJIEMEHTE ...
-. Ag-Zn
-2 Ag-Ni
+:Ag-Au
- Ag-Cu



6: KT=1

S: B raiibBaHMMECKOM 3JIEMEHTE ... HAET TMPOIECce
Zn?* + 28 =7Zn°

- Cr-Zn

+:Mg-Zn

-2 Ag-Zn

- Fe-Zn

Tema « KoHCTpYKIINO HHbIE MATEPHUATBD)

1: KT=1

S: Peakimsa Mexay cynb(GUIOM HATPHS M COMSIHOM KUCIIOTOW MPUBOAMT K 00pPa30BAHHUIO
- HEpPaCTBOPUMOI'O BEIIECTBA

+: Ta3000pa3HOro BEIECTBA

-: MaJIOJTACCOIMHPYIOMIECTO BEIISCTBA

-: peakimsi He WIeT

2: KT=1

S: CwmKaT HATpUs pearupyet
-1 C YTOJIbHOM KHCJIOTOI

- C COIITHOM KHCJIOTOM

-: ¢ BOfoit

+: CO BCEMU 3TUMH BEIICCTBAMH

3: KT=1

S: Peakimst xjiopuna amoMUHHS W HUTpaTa cepeldpa mpoTekaeT ¢ o0pa3oBaHUEM
+: HEpaCTBOPHUMOI'0 BEILECTBA

-1 ra3000pa3HOro BellecTBa

- pacTBOPUMOIO BELIECTBA

-: peaxkiysi He uaeT

4: KT=1

S: Peakmmst NaOH + HCl— oTHOcHTCS K THITy peaxImit
-: TIPUCOC TMHCHHUSI

- 3aMeIIeHUs

+: HOHHOTO OOMeEHa

-! Pa3IIOKEeHHS

5: KT=2

S: OI[HOBpeMeHHO B PacTBOPC MOI'yT HAXOAUTHCA
-: H,O0+P,05

+: KOH +CaCl,

-l LI20+HC|

+: SiO»,+H,0

6: KT=1

S:Cynbdat menu (11) pearupyeT B IPUCYTCTBHM BOZBI C KaXKIBIM U3 BEIIECTB HAOOpa:
-: KapOonaT HaTpus, keme30, XJIOopu] KaJus

-: Xnopun sxenesa (I11), xmopun ctponmmst, cepedpo

+: AMMUaK, IMHK, THAPOKCHI HATPHS

-: Marnwmii, okcun Jmurwsi, runpokcr mHka (1)

-: Oxcun cepsl (1V), runpokcun Oapusi, HATPHIL



7. KT=1
S:TONbKO CPEeHsis COMb TOMyIaeTCs [0 PEAKLMN
-: H,SO4 + Mg(OH), =
-1 Li,O + H,COz; =
+: Na,O + H,O + N,O5 =
-: CH3COOH + Cu(OH), =
- H3PO4+ NH3 =
1.

BOHpOCLI H 3aJaHUA 1JId NPOBCACHUA NPOMEKYTOYHOIO KOHTPOJIA
3avgeTa

Bomnpocsl k 3auery:
No
HaumenoBanue Bonpoca
1/

1 XUMHS KaK MPeIMET €CTeCTBO3HaHus. [IpeamMeT XuMuu U ero CBS3b C
JPYTMMM HayKaMd. 3HAU€HUE XUMHU B HW3YYECHUM MOPUPOABI U
CTPOUTEIILCTBE. XMMUS U OXPaHa OKPYIKAOLLEH CPEIbI.

2 OCHOBHBIE TOHSATUS U 3aKOHBI XUMUH.

3 OOmras xapakTepuCTHKa METAJIOB, WX (U3MYECKHEe CBOMCTBA.
3aBUCUMOCTh CBOMCTB METAJVIOB OT UX IOJOXKEHUS B MEPUOIUICCKON
cucreme /1. 1. MeneneeBa

4 Xummnyeckoe paBHoBecue, mpuHuuil Jle [laTense. 3anummre KOHCTaHTY
XAMHYECKOTO paBHOBecHs peakiw: Nor)+3Harm—2NHs .

5 OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXpaHEHUS MacChl U 3Hepruu M. B.
JIoMOHOCOBA, 3aKOH TOCTOSIHCTBA COCTaBa XUMHYECKHUX COCIAHEHUMN
IIpycra.

6 Kitaccel HeopraHu4ecKux CoeIMHEHUIN ; OKCHIb OCHOBHBIE, KMCJIOTHBIE U
amdoTrepHbie. OMUIINTE XMKMAYECKIE CBOM CTBA OKCHIA KATBITHS M OKCH/IA
cepsl (VI).

I OcHoBaHUs, OyYEHUE U CBOKMCTBA. HanuimTe ypaBHEHHS peaKni, C
MMOMOIIBIO KOTOPBIX MOYXHO OCYIIECTBHUTH CICAYIOIINE MPEBPAIICHUS:
Fe(OH)3;—Fe(OH).Cl-FeOHCl—FeCls—Fe2(S04)s.

8 DKBUBAJICHT, KOJIMYECTBO BEIIECTBA KBUBAJICHTA, MOJISIpHAs  Macca
SKBUBAJICHTOB. 3aAKOH YKBUBAJICHTOB.

9 Okcuapl  u ruapokcuabl. CocTaBbTE€  ypaBHEHHUSI  peakKUud
XapaKTEePU3YIOIINE CBOMCTBA TUAPOKCHIA HATPHUSI.

10 3akoH ABoraapo, cie/icTBUE U3 3akoHa. [loctostnHas ABoranpo. [lonsrue
0 MOJIIPHOM 00BEME.

11 Crpoenue, Kiaccu(puUKalus U CBOMCTBA OPraHMYECKUX COEIMHEHHM.

YrineBoaopoasl U UX Mpou3BoJiHbIe. COCTaB M CBOMCTBA OPTraHUYECKOIO
toruBa. TBEpIoe, XKMAKOEe W Ta3oo0pasHoe TomiauBo. [loHsTHe o
(bU3UKO-XUMUYECKUX MTPOIIECCAX TOPEHUS TOTLIHBA.



n/m

12

13

14
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23
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28

HaumenoBanne Borpoca

Bo3nukHoBeHne M pa3BUTHE MPOOJIEMBbI CTPOEHUS aToma. SaepHas
Mozenb atoma o J. Pesepdopay. CoctaB aTOMHBIX d1€p, MPOTOHHO-
HeuTponHas treopus . /1. Uraarenkoun E.H. I'antona. M30TomsL.

Xumust noaumepoB. CrnocoObl MOMYyYEHHS MOJIUMEPOB, PEAKIUU
NOJIUMEPHU3AIMU U TOJUKOHJCHCAIMA. 3aBUCUMOCTh CBOWCTB IOJIU-
MEpPOB OT COCTaBa ¥ CTPYKTYPbl. XUMHU S ITOJTUMEPHBIX KOHCTPYKIIMOHHBIX
MatepuanoB. [loauMepHbIE TOKPBITHS U KJIEH.

Buger OBP. Merogom  siekTpoHHOTo  OajlaHca  MOa0EpUTe
KO3 (D PUILIMEHTBI, YKaKUTE OKUCIUTENIb U BOCCTAHOBUTEJb B PEAKIIUM:
Fe(OH)2+02+H0—Fe(OH)s;

OcHoBabie noctysiatel H. bopa. KopryckynsipHO-BOJIHOBOM IyaJin3M
AJeKTpOHOB. OCHOBHBIC MOJIOKEHHUSI KBAHTOBOM XUMHUHU. KBaHTOBbIC
qHCIia, JHEPreTUYECKUEe YPOBHU, IO yPOBHH, ATOMHBIE OpOUTAIH.
I1epBbIi 3aKOH TEPMOAUHAMUKHY. [ [OHSITHE SHTATBIIMN U SHTPOIINU.
Konuryparwst 3J1eKTpOHHBIX OpOHUTaJIeH B IPOCTPAHCTBE: S-, P-, d-, 1 f—
opbuTanu. EMKocTh ypoBHe# 1 oiypoBHeii. Pacripe ieieHue 21eKTpoHOB
B aTOME, IPUHIIMIT HAMMEHbILIEW SHEPTHN, ITpaBuio B. M. Kneukosckoro.
CKOpOCTh TeTeEPO- U TOMOTEHHBIX PEAKIMN Ha MPUMEpPaxX CropaHUs
BOJIOPOJIA U YTJIAL..

3aKOH JIEHCTBYIOIIUX MACC.

[Tepnonnueckuii 3akoH [[.M1.MenneneeBa - OCHOBHOM 3aKOH XMMHH, €10
coBpeMeHHas (hOpMyJIMPOBKA.

Meramisl 1 HEMETaJUIbl, UX IIOJIO)KEHUE B IEPUOJUYECKON CUCTEME.
OCHOBHBIE CBOMCTBA 3JIEMEHTOB — AaTOMHBIN PaJInyC, YHEPTUSI HOHHU3ALINH,
CPOJCTBO K 3JIEKTPOHY U 3JIEKTPOOTPHULIATEIBHOCTD, BO3MOKHBIE CTEIIEHN
OKMCJICHU S, OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIE CBOKCTBA 3JIEMEHTOB.
THunbl XUMUYECKOM CBSI3U: KOBAJECHTHAs, WOHHAs, METAJUIMYECKAs.
Pa6otsl Jlstouca, I'eittnepa, Jlonaona, IlonuHra u Ap. B yYE€HHH O
XUMHUYECKON CBsI3U. MIOHHAsA CBsI3b, €€ NMPUPOJA, HOHHBIE KPHUCTAIUIBL
Kpucrannuueckue BemecTBa C MOHHOM PELIETKOM, UX CBOKWCTBA.
Komruiexkcubie coequnenus. Teopus Bepuepa.

TemnoBble 3pdexTr peakunu. 3akoH ['ecca.

Kitaccel opraHn4eckux COeIMHECHU M.

MeTton BaJIeHTHBIX CBSI3€H M MOJEKYIApHBIX opoOuTaneii. CrocoObl
U300paKeHUsI KOBAJECHTHBIX CBSI3€W, CBOMCTBA KOBAJICHTHBIX CBSA3EI:
JUIMHA, DJHEPrus, HACBIIEHHOCTb, HalpaBJeHHOCTb. [loHsATHE O
ruOpUaAN3alid aTOMHBIX OpOuTaneld. 6 U T — CBs3U. PasHOBHUIHOCTH
KOBAJICHTHOM CBSI3U — HEIOJISIPHAS, IMOJISIPHAS, JOHOPHO-AKLIETITOPHAS.
ANKaHbl, aJKeHbl WU AJKAJWEHbl — CBOMCTBA W IIPUMEHCHHE B
CTPOUTEIILCTBE.

Merammueckas CBs3b, €€ OCOOCHHOCTH, XWMHYECKHE CBOMCTBa
METAJIJIOB.



w/n HaunmeHnoBanue Bonpoca

29 AmdboTepHbIEe JJIEKTPOJIHUTHI, WX aucconuaimsa. CocTaBbTe HOHHO—
MOJIEKYJISIPHBIC YPaBHEHHUSI B3auMoieicTBrs ruapokcuaa xpoma (I11) ¢
KHCJIOTAaMU U IIEJI0YaMH

30 3akoH ABorajpo u ero cieacTBus. MonspHbiil 00beM ra3a. Kakas macca,
KaKO€ KOJIMYECTBA BEIIECTBA, KAKOE YHCIIO MOJIEKYJI, KAKOe KOJIMYEeCTBA
HSKBHUBAJICHTOB COOTBETCTBYET 00bEMY KHciopoa 11,21 (H.y.).

31 Kommiekcuble coeauHeHus. MeToasl TOJNy4YeHUs. BHyTpeHHsSI |
BHEIIHSAS  KOOPIAWHAIMOHHBIE cdepbl  KOMIUIEKCOB. CTpyKTypa
BHYTPEHHEN KOOPAMHALIMOHHOM c(hepbl

32 Duepretrudeckue () PeKThl XUMUUECKUX peakiu. BHyTpeHHsIsl sSHeprus
Y DHTAJIBITUS 00pa30BaHMs XMMUUECKUX COSTMHEHUI.

33 KoHduryparws 3;1eKTpOHHBIX OpOUTAJICH B IPOCTPaHCTBE: -, P-, d-, 1 f
— opbuTamu. EMxocTh ypoBHeii u mosyposHeii. Pactpenenenue
AJIEKTPOHOB B aTOME, IPUHLIMIT HAUMEHbILIEH YHEPTUH, TPABWIIO B.
M.KiieukoBckoro. 3amnojgHeHue opouTaeil A1eKTPOHAMU B peaibHbIX
atomax, npuHuwi [laynu, npasuno ['ynaa. CnocoObl n300pakeHust
pacnpezaeneHus 3aeKTpoHoB: 1) metoa Koccenst; 2) aeKTpoHHbIE
dbopmyiibl; 3) rpadruueckre IEKTPOHHBIE CXeMbI. XapaKTepHUCTHUKA
3JIEMEHTOB UCXO/1s U3 CTPOEHUSI X ATOMOB.

34 OOpaTUMOCTh XHMHUYECKHX peakIuid. XHWMHUUYECKOE DPaBHOBECHUE B
TOMOTEHHBIX M TETEePOreHHBIX cucTemax. KOHCTaHTa XUMHYECKOTO
PaBHOBECHS], €€ POJIb B OLICHKE HAMPABIEHHOCTH XMMHUYECKUX PEAKITU .

35 DHepreTrdeckue 3P HeKTbl XUMUYECKUX peakiuu. BHyTpeHHss sHeprus
U DHTaJbIUS 00pa30BaHUS XUMHYCCKUX COCAUHEHUU. TepMOXUMMSL
[TepBoe HaYa)I0 TEPMOAMHAMUKH,, €70 3HAUCHHE U IPUMEHEHHE.

BaIlaHl/Iﬂ AJIA IIPOBEACHUA 3a9€Ta

1. Hanumwure dopMynabl COCAMHEHUH: TUAPOKAPOOHAT aTIOMUHUS,
Cyab(aT TUAPOKCOMEIU, CepHAs KUCIOTa, Tuapokcus oiosa (1), okecna kamus.
PaccunTaire MOJIApHBIE MACCHI DKUBAICHTA.

2. CocraBbTe ypaBHEHHUS PEAKIINIA 00pa30BaHUS BCEX BO3ZMOXKHBIX COJIEH
MIPU B3aUMO/ICHCTBUY T IPOKCHIa MATHUS U CEPOBOAOPOIa. BO3MOXKHBIE KHCIIbIE U
OCHOBHBIE COJIM TIEPEBECTU B CPETHUE, 1aTh HA3BAHUSI COJISIM.

3.  Hanummute hopmysabl COEMHEHUN: TUIPOCYIb(pHA KATbLU, HUTPUT
TUIPOKCOMEIN, yrojibHas kuciota, ruapokcua Hukens (1), okcua cepsr (1V).
Paccunranre MOJIIpHBIE MAaCCHl DKUBAICHTA..

4. CocTaBUTh ypaBHEHHS JJs 1HMKJIA TPEBPAICHUNA: THUIPOKCUI
xenesa (I1l) — xmopun murunpokcoxenesa (III) — xmopun xenesa (1) —
ruapokcu xenesa (111)

5. Hamumute popmyibl COeTMHEHUU: THAPOCUITUKAT HATPH I, KapOOHATT
TUJIPOKCOMArHus, a30THas Kuciota, tuapokcun nuHka (1), okcun yrinepona (1V).
PaccunTaire MOJIIpHBIE MACChI DKUBAICHTA.



6. CocraBbTe ypaBHECHHUsI peaKIMii TOTYUYEHHUS BCEX BO3MOXKHBIX COJIEH
npu B3auMoaerictBuu rugpokcusa sxxenesa (111) u ceproit kucnoToil, Ha30BUTE UX.
7. CocraBbpTe (OpMYJIBI OKCUJOB U THUAPOKCHIOB 3JIEMEHTOB BTOPOTO

neproja, OTBEUAIONIMX MX BBICHICH cTerneHu okucieHus. Kak u3MeHsercs
KHCJIOTHO-OCHOBHOM XapaKTep 3TUX COCAMHECHUI?

8. laiiTe moaHyI0 XapaKTepUCTHKY 3J1ieMeHTa Ne 34

9. Hanummurte osnektponHsie ¢opmyasl atomoB Ca u N u
COOTBETCTBYIOLIMX HOHOB: Ca?*, N*".

10. JlaiiTe MOTHYIO XapaKTEPUCTHUKY d1eMeHTa No 43

11. YV kakoro u3 p-3JEeMEHTOB MATOH Pyl TEPUOTUIESCKON CUCTEMBI —
dochopa unm cyppMbl — CHUJIbHEE BBIPAXKEHBI HEMETAJUIMYECKHUE CBOMCTBA?
CocTaBbTe POpMYJIbI BOAOPOAHBIX U KUCIOPOAHBIX COEAMHEHHUN 3TUX DJIEMEHTOB.

12. [aiiTe noyiHyI0 XapakTepucTuky snemeHTaNe 35

13. 1. Omnpenenure usmenenue >urponun AS%gs B X01e XMMHUYECKON
peaKinu, MPOTEKAIOIIEeH MPH CTAaHAAPTHBIX YCIOBUSAX B UCAITBHOM ra3000pa3HOM
cocrostauu. OObscHUTE 3HAK H3MeHEHuUst A S%20 B pe3yibTate TaHHON PeaKI[HH

COq) + 3H2) @ CHar) + H20().

14. HanwumuTte BbIpa)k€eHHWE KOHCTAHTHI PABHOBECHS UISl CIIETYIOIICH
peakuuu: 2H20r) + 2Chr) <> 4HCl) + Ozr. Kyna cmecTuThCsl paBHOBECHE ITPU
YBEJIUYCHUU JaBJICHUS ]

15. Bo CKOJIBKO pa3 BO3pacTe€T CKOPOCTh MPAMOM pEAKUHU IpU
yBenuueHun Aasienus B cucreme N2 + 3H2 = 2NHs B 2 pasza

16. Omnpenenure u300apHbI TemmoBoi 3pdekr AH%ogs Xummueckoi
peakuuu CrenaiiTe BIBOJ O BBIICJICHUH WUITU MOTJIONICHUH TEIIOTHI B IPOIIECCe
peakiun: 4NHs ) + 502 <> 6H20¢) + 4NO(r.

17. HanumuTe BhIpaKeHUE KOHCTAHTHI PABHOBECHSI JIIs CIIE Y IOILIEeH
peakiun: 4NOx) + Ozr) > 2ZN20s5 ).

18. Bo ckompko pa3 BO3pacTeT CKOPOCTb  MPSAMOM peaKkuuH IMpH
yBennueHuu AasieHus B cuctreme CO + Cl, = COCl: B 4 pa3za.

19. CocraBbTe MOJEKYJISIPHBIE U HOHHO-MOJIEKYJSIPHBIE YpaBHEHUS
peakiuii B3aumMo ieiicTBrs B pactBopax Mexxay: a) NaHCOs u NaOH; 6) K2CrOs u
HC1;B) BaCl2 1 Na2SOs.

20. Haiit MaccoByIO OO TJIFOKO3BI B pacTBope, coaepkaiieM 280 T
BOJBI U 40 T TIIFOKO3bI.

21. Ha ckoybKo rpagycoB MOBBICUTCS TEMIIEpATypa KUTICHUS BOJIbI, €CITU
B 100 T BogsI pactBoputh 91 CsH1206? DOymmmockommueckas KoHCTaHTa Bonbl 0,52

22. CocraBbT€ MOJEKYJISAPHbIE W HWOHHO-MOJICKYJSIPHBIE YpaBHEHUS
peakiuii B3aumoaeiictBus B pactBopax Mexy: a) KoSu HC1; 6) FeSO4 u (NH.)2S;
B) Cr(OHs) u KOH.



23. 1mn 25% (mo macce) pactBopa couepxut 0,458r pacTBOpEeHHOIO
BemlecTBa. KakoBa mioTHOCTH 3TOr0 pacTBopa?

24. Ilpu pactBopenuu 5,0r BemectBa B 200r BojbI Mojydyaercs He
MPOBOJISIINK TOKA pacTBOp, Kpuctamusupyroumiics npu 1,45 °C. Onpenemmrs
MaccCy pacTBOPEHHOr0 BEIlleCTBA

25. Kakoii ralbBaHMYECKUN 3JIEMEHT HA3bIBACTCS KOHIICHTPAIIHOHHBIM?
CocTaBbTe cXeMy, HAIUIIINUTE IEKTPOHHBIC YPAaBHEHHUS DIEKTPOAHBIX MTPOIECCOB U
Beriunciaute OJ[C TambBaHWYECKOTO SJIEMEHTa, COCTOSIIET0 W3 CepeOpsSHBIX
3JICKTPOJIOB, Oy meHHBIX: TTepBhIi B 0,01 H, a BTOpoit — B 0,1 H pacTBopsl AGNO:s.

26. [l HUKENUpOBaHUS JIeTald M3 KaKOro MaTepuana Ccleayer
u3roroButh anHoa? CocraBbTe cxeMmy oiekTposmsa pactBopa comu NiSOs ¢
HUKEJIEBBIM aHOJOM, HAINUIIUTE JJICKTPOHHBIE YpPaBHEHMs MJIS IPOIECCOB,
MPOTEKAIOIIUX HA KaTOJIe U aHOJIE.

27. CocraBbTe CXeMY, HAIUIIUTE JIEKTPOHHBIE YPABHEHUS DJIEKTPOIHBIX
nporeccoB u Bbrauciute DJ{C raqbBaHUYECKOTO HJIEMEHTa, COCTOSIIETO M3
CBUHIIOBOM M MarHWEBOW IIJIACTHH, OMYIICHHBIX B PACTBOPHI CBOUX COJIEH C
KoHuenTpanueii [Pb?]=0,01 mons/n, [Mo?*]=0,01 mons/11.

28. CocraBbTe cXeMy 23JIEKTposm3a pacTBopa xmopuaa kaamus (1) c
KaJMHEBBIM aHOJIOM, HAIMIIUTE JJICKTPOHHBIC YPaBHEHUS IJIs IPOIECCOB,
MPOTEKAIOIIMX Ha KaTOJIe U aHOJle, U CYMMapHOE YpaBHEHUE DJICKTPOJIU3a ITOU
COJIU.

29. Ilpu xakom ycnoBuu OyAeT paldOTaTh raibBAHUYECKUN DIJIEMEHT,
AJIEKTPOJIBI KOTOPOTO ClIETaHbl U3 OJIHOTO U TOTO ke MeTaiuia? CoCTaBbTE CXEMY,
HaITUIINATE 3JIEKTPOHHBIE YPABHEHUS JIEKTPOAHBIX MPoIeccoB U Beruuciute D/IC
raJlbBaHMIECKOTO JIEMEHTA, B KOTOPOM OJIMH HUKEJIEBBIN DJICKTPOI HAXOIUTCS B
0,001 M pactBope, a Apyroi Takoi e 35ektpog — B 0,01 M pactBope cynbhara
HUKEJIS.

30. CocTtaBbTe CXEMBbl JJIEKTPOJIM3a BOJHOIO pacTBopa cyibdara
koOanpta (1), ecnm: a) aHoO; yroapHbIM; 0) aHOM KOOaNbTOBBIA. Hamwuimmre
AJIEKTPOHHBIE YPAaBHEHUs JUIsl MPOIIECCOB, MPOXOIAIIUNX HA KAaTOJE U aHOJE, U
CyMMapHO€ YpaBHEHHUE MPOLECCa MIEKTPOIN3A.

31. Kakue mporecchl IpoTeKaIoT IMIPU KOPPO3UH TEXHUUYECKOTO JKeJIe3a B
aTMocepHbIxX ycroBusax? CocTaBbTE 3JIEKTPOHHBIC YPaBHEHUSI STUX IMPOIECCOB.

32. CocraBbTe YpaBHEHUS MPOIECCOB HA aHOJAE U KaToJle, CyMMapHOe
YpaBHEHHE U CXEMy KOPPO3MH MAarHMEBO-HHUKEJIEBOTO CIIaBa B BO3/YIIHO-
HEUTPAJIbHON U KUCJIOU Cpeliax.

33. Tlouemy TexHHMUYECKOE KeJIe30 MOABEPraeTcsi KOppo3uu B OObIIEH
CTETNIECHU, YEM XUMHYECKU urcTOoe? JlaliTe MOTUBUPOBAHHBIN OTBET.



34. CocraBbTe YpaBHEHUs MPOIECCOB HA aHOAE U KaToJle, CyMMapHOe
YpPaBHEHUE U CXEMY KOPPO3UM KaJIMHUEBO-IIMHKOBOTO CILIaBa B BO3JYyIIHO-
HEUTPaAJIBbHON U KUCIIOU Cpeliax.

35. CranpHOoe wu3JeIME MTOKPHITO cepeOpoM. byaer aum coxpaHeHO
3aIUTHOE JCHCTBUE cepedpa Iociae TMOBPEXICHHS IMoBepxHocTH? JlaiiTe
MOTHBUPOBAHHBINA OTBET.

36. CocraBbTe ypaBHEHUS MPOIIECCOB HA aHOJIE M KaTOJE, CYMMapHOE
YpaBHEHUE U CXEMY KOPpPO3UH OJIOBIHHO-MEIHOIO CILIaBa B BO3JyIIHO-
HEUTPAITBLHOM U KMCIIOW Cpeax.

37. CocraBbTe (OPMYJIBI OKCUIIOB, B KOTOPBIX MApPTaHell MPOSIBIISET CTENEHb
OKHCIIeHUs 2+ W 7+. HanummTe ypaBHEHHs pEakIHH, XapaKTePH3YIONIUX HX
OCHOBHBIC U KHUCJIOTHBIC XUMHUYECKHE CBOMCTBA.

38. [aiiTe o0y XapakTepUCTUKY METaUIOB MOArpynmel meau. Kak
W3MEHSETCS HX BOCCTAHOBUTEIbHAS aKTUBHOCT?

. OrHomenue amromunnd K Bojae, kuciaoram: HCI, H2SO4, HNOs 1 menouam.
CocTaBbTe COOTBETCTBYIOIIHE YPAaBHEHUS PEAKITUH.

39. JlaitTe oO11yI0 XapaKTepHUCTUKY METAJJIOB OATPYIIIBI amroMuHus. Kak
W3MEHSCTCS DHEPIUsl HMOHU3AIMU U BOCCTAHOBUTEIbHASI aKTHBHOCTD 3JIEMEHTOB
ATOW NOATPYNIIbI?

40. CocraBbTe (HOpPMYJIBI OKCHIOB U THAPOKCHIOB, B KOTOPHIX CBHHEI]
MPOSIBIIICT CTENEHb OKUCICHUA 2+ U 4+. Kakoil U3 3THX OKCHIOB MPOSBIISET
ampoTrepHble cBoWcTBa? Hamumute Aji1 HET0 COOTBETCTBYIOIIME YpPaBHEHUS
peaKiuii, T0Ka3bIBaoIe aMpOTEPHOCTb.

41. 3aKOHYMTE CIICIYIONINE YPABHEHU S PEAKIINIM:

a) Pb+H2S04(paz6.)—
0) Pb+H2S04 (kon11.) —
B) Pb+Ch—

. Mcxons W3 TMOJI0KEHUS HUKEIIS B TIEPHOINYCCKON CHCTEME, JalTe ero
XapakTepucTuKy. Hanummure GopMyibl OKCHIOB, THIPOKCHUIOB U COSAMHECHUM C
HEMETaJJTaMU.

42. loxaxxute ampOTEepHBIE CBOMCTBA OKCH/IA M TUIPOKCHU 1A ATTFOMUHUSI.

. 3aKOHYHTE CIACAYIOIINE YPaBHEHUS PEaKITHIA:

a) Ni+conp—
6) Ni+HNO:3 (pa36.)—
B) Ni+HNO3 (kxoni1r.)—

43. Vcxons 13 MOJIOKEHUS XpoMa B TIEPUOIMUECKON CUCTEME, TAUTE €ro
XapakTepucTUKy. Hamumure ¢GOpMylIbl OKCHIOB W COOTBETCTBYFOHNIHMX
THAPOKCHUIOB, ONIPEICTUTE UX KHCIIOTHO-OCHOBHOM XapaKkTep.

44. Kakue u3 nepeuncieHabix Mmetaios: Ni, Pb, Mg, Zn B3aumoaeiicTByror
¢ pacTBOopoM 1ienouu ? Hanumure COOTBETCTBYIOIIUE YPABHEHUS PEAKIIHIA.

45. 3aKOHYMTE CIICIYIONINE YPABHEHU S PEAKIINIM:

a) Cu+ AgNOs; —
0) Cu+H2S0O4 (koH11.)—



B) Cu+HNOp (paz6.)—

46. CoctaBbTe (POPMYJIBI OKCHAOB U TUJPOKCUIOB, B KOTOPBIX XPOM
MPOSIBIIAET CTENEHb OKUCIEeHUs 2+, 3+, 6+. Kakoil U3 3TUX OKCUIOB IMPOSBIIET
TOJIBKO OKMCJIUTEIbHbBIE CBOMCTBA U ITOYEMY ?

47. Jloxaxxute ampOTEepHbIE CBOMCTBA OKCH/IA M THIPOKCH/IA ITMHKA.

48. 3akoHYMTE CIACAYIONINE YPAaBHCHHU S PEaKIHi:

a) Ca+ H.0—
0) Ca + H2SOs(xouir. )—
B) Ca+ HNOs(konI11.)—

49. Kakue mpoliecchl MpOTEKaOT MPU KOPPO3UH TEXHUUECKOTO Kejle3a B
aTMoc(epHbIx ycrioBusax? CocTaBbTE 2JIEKTPOHHBIC YPaBHEHUSI STUX IMPOIECCOB.

50. CocraBbTe ypaBHEHHS MPOIIECCOB HA aHOJIE U KaTOAE, CYMMapHOe
YpaBHEHHUE U CXEMY KOPPO3UHM MarHMEBO-HUKEJIEBOTO CILIaBa B BO3AYIIHO-
HEUTPATBLHOM U KMCIION Cpeax.

7.4 Meroauyeckue MaTepuajibl, OIpeAesIlIINe MPOUeaYPbI
OLICHUBAHUSI 3HAHWH, YMEHMiIl, HABBIKOB XAPAKTEPHU3YIOIIHUX ITAIbI
(¢ opmupoBanusi KOMIEeTeHIMI

KonTponbsHbie TpeOoBaHUS U 3aJJaHUSI COOTBETCTBYIOT TPEOYEeMOMY YPOBHIO
YCBOGHUSI TU CLIMTLIIMHBI M OTPAXKAIOT €€ OCHOBHOE COJIEPKaHHUE.

KoHTposib 0CBOEHMS JUCIUIUTMHBI M OIICHKA 3HAHUI 00yYaroIMXCs Ha 3a4eTe
npousBogaurcs B coorBercTBUU ¢ [InKyO6I'AY 2.5.1 «Tekyumii KOHTpodb U
YCIIE€BAEMOCTH U TPOMEKYTOYHOM aTTECTALIMU CTYACHTOBY.

Kpurepusimu ouneHku pedepara SBISIOTCS: HOBH3HA TEKCTa,
000CHOBAHHOCTB BbIOOPA HCTOYHUKOB JTUTEPATYPbl, CTENICHb PACKPBITUS CYIITHOCTA
BOIIpOCa, COOI0ICHU S TPEOOBAHU M K O OPMIICHHUIO.

OneHka «OTJMYHO» — BBIIOJHEHbI BCE TPeOOBAaHUS K HAIMMCAHUIO
pedepata: o003HaueHa mpodiemMa i 000CHOBaHA €€ aKTyaJIbHOCTh; C/I€TIaH aH A3
Pa3IMUHBIX TOUEK 3PEHUS Ha PACCMaTPUBACMYIO MTPOOJIEMY U JIOTUYHO M3JI0KEHA
cOOCTBEHHasI MO3UITUS; CHOPMYITUPOBAHBI BHIBOIBI, TEMA PACKPHITA MOJIHOCTHIO,
BBIZIEpKaH 00BEM; COOITIOICHBI TPEOOBaHM S K BHEIITHEMY O0()OPMIICHHIO.

O1eHKa « XOpo110» — OCHOBHBIE TPEOOBaHUs K pedepary BBIIOTHEHBI, HO
IIPU ATOM JIOMYIIIEHBI HeJouEThl. B 4acTHOCTH, UMEIOTCS HETOUHOCTH B U3JI0KEHUN
MaTepuaa; OTCYTCTBYET JIOTMYECKas MOCJIEOBATEIbHOCTh B CYXICHUSX; HE
BBIJIEpKaH 00BEM pedeparta; UMEIOTCA YITYIIEHHUS B OPOPMIICHUU.

OneHka «y10BJ1eTBOPUTEIBbHO» — HUMEIOTCSI CYIIECTBEHHbIE OTCTYILICHUS
oT TpeOoBaHM K peeprupoBaHutio. B yacTHOCTH: TeMa OCBEIIEHA JIUIIb YACTUYHO;
JOMYyIIEHBI (PaKTHYESCKHE OIITUOKH B COACpKaHUU pedepaTa; OTCYTCTBYIOT BHIBOJIBL

OneHka «HeyJAOBJIETBOPUTEJILHO» — Tema pedepara HE pPacKpbITa,
oOHapyKMBaeTCsl CYIIECTBEHHOE HEMOHMMaHue mpodiiemMbl uiu pedepar He
MPECTABJIECH BOBCE.



TecToBbIE 3aJaHUA

O1eHKa «OTJIHYHO» BBICTABISICTCS MPH YCIOBHH MPABHJIBHOIO OTBETA
CTy/IeHTa He MeHee ueM Ha 85 % TeCcTOBBIX 3aJJaHU.

Ol1leHKa «XOPOLIO» BBICTABIISICTCS NPU YCIOBUU TMPABUIBLHOTO OTBETA
CTyJeHTa He MeHee ueM Ha 70 % TeCTOBBIX 3aIaHUH.

O11eHKa «Y/10 BJI€TBOPUTEIBbHO» BBICTABIISCTCS MIPH yYCIIOBUH TTPaBUIIBHOTO
OTBETa CTYyJIeHTa He MeHee ueM Ha 51 %.

OneHka «HeEyI0BJIETBOPUTEJbHO» BBICTABJISIETCA TMPH  yCIOBHUHU
MPaBUIJIBHOIO OTBETa CTyJieHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJIaHU .

KonTpoabHbie padoThl

Kputepuu oneHKHr caMOCTOATENbHBIX U KOHTPOJIBHBIX pa0oOT.

OueHKy «OTJMYHO» CTYJEHT IIOJIy4aeT, €ClId JAaeT MpaBUJIbHbIC
(b OopMyIIUPOBKH, TOUHBIE OIIPEICIICHUS, TOHATHUS TEPMUHOB, BBITIONHAET padboTy 0e3
OILITMOOK Y HEJIOUYETOB.

O1eHKY «X0polIo» CTYACHT MOJIyYaeT, €CIIU 3a/IaHHe BBITIOTHEHO HETOJTHO,
(ue menee 70 % OT MOJIHOTO), HO MPABUIIBLHO; TPHU U3JI0KEHUH ObUTH AOMYIIEHHBI | -
2 HECYyIIeCTBEHHbIE OUIMOKHU, KOTOpPbIE OH UCIPABIIAET IOCJIE 3aMEeYaHus
MpenoaaBaTens; JaeT IpaBWIbHbIE () OPMYIUPOBKH, TOUHBIE OTIPEICTICHYS, TOHSTHS
TEPMHUHOB; MOKET 000CHOBATH CBOM OTBET.

OLleHKY «YA0BJIETBOPUTEIbHO» CTYACHT MOJIy4aeT, €CJIM HEMOJHO (He
MeHee 50 % OT MOoJHOro), HO MPaBUJIBHO BBIIOJIHEHO 33JJaHUE; TPU U3JI0KEHUN
nonyuieHa | cyliecTBeHHas OMIMOKA; 3HAET U NOHUMAET OCHOBHBIE MOJIOKEHUS
JAaHHOM TE€MBbI, HO JIOMyCKaeT HETOYHOCTH B (POPMYJIMPOBKU MOHATHI; U3JIaraet
BBITTOJTHEHHE 33JaHU I HEJIOCTATOYHO JIOTHYHO U MOCIE0BATEIBHO; 3aTPYIHACTCS
IIPU OTBETAaX Ha BOIPOCHI IPENOIaBATES.

O1eHKY «HEeY/10BJIETBOPUTEIbHO» CTYJEHT IOJydYaeT, €CJIM HEeIOJHO
(menee 50 % oT MOJHOTO) BBHIMOIHEHO 33JaHUE; TPU U3JI0KEHUU ObUTN JOITYIICHBI
CYLIECTBEHHbIE OIIMOKHM, MM paboTa CTYJEHTOM OblUla BBIIIOJIHEHA HE
CaMOCTOSITEILHO — CTYJEHT HE MOKET 0O0OCHOBATh CBOM OTBET UJIM OTBETUTH Ha
JOTMOJIHUTENbHbBIE BOIIPOCHL, @ TAaKXKE B CIydyae HE MpPeloCTaBJeHUs paOOThl Ha
MIPOBEPKY MPETIOAABATEINIO.

Kpurepum oueHku Ha 3auere

OueHKH «3a4YTE€HO» U «He3a4YTEeHO0» BBICTABJISIOTCS MO AUCIUIIIMHAM,
($hopMoii 3aKITFOUUTELHOTO KOHTPOJISI KOTOPBIX sIBJIsieTCs 3aueT. [Ipu aToM orieHka
«3a4TEHO» JOJDKHA COOTBETCTBOBATH MapameTpaM 000N U3 TOJIOKHUTEIBHBIX
OLICHOK («OTJIMYHO», «XOPOLIO», «YAOBIECTBOPHUTEIBHOY»), a «HE3aYTCHO» —
napameTpam OI[EHKU « HEYAOBJIECTBOPUTEIHHON.

OneHka «OTJMYHO» BBICTABIISETCS OOyUarolieMycs, KOTOPBIM 0b0agaer
BCECTOPOHHUMHM, CHCTEMATHU3UPOBAHHBIMU U TIyOOKMMH 3HAHUSMU MaTepuala
y4eOHOH MpOoTrpamMMbl, yMEET CBOOOHO BBIMOJIHATH 3a/IaHUS, TIPETYCMOTPEHHBIC



y4eOHOM MpOrpaMMoi, YCBOWJI OCHOBHYIO U O3HAKOMUJICA C JIOMOJIHHUTEIBHON
JUTEPaTypOl, peKOMEHJOBAHHOU y4eOHOM nporpammoii. Kak mnpaBuiio, orjeHka
«OTJIMYHO» BBICTABJISICTCS 00yYaIOIEMyCsl YyCBOUBILEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKCHUN W TIOHATUM NUCHUIIMHBI B MX 3HAUYCHUU MJIA TpHOOpeTacMoi
CHELUAIBHOCTH, MPOSBUBILEMY TBOPYECKHE CHOCOOHOCTM B IOHHMMAHUH,
U3JI0)KEHUM M HCHOJIb30BaHMM  y4eOHOro  MaTepuana,  IMPaBHIBHO
O0OOCHOBBIBAIOIIEMY TPUHSTHIE PEIICHUS, BIAACIONMIEMY Pa3HOCTOPOHHUMU
HaBbIKAMH U TIPUEMAMH BBITIOJIHEHU S TIPAKTUYECKUX Pa0OT.

OneHka «XOpoIIO» BBICTABISETCI OOyUaronieMycs, OOHapY>KUBIIEMY
MOJIHOE 3HAHWE MaTepuana y4eOHOH MpOrpaMMbl, YCIEIIHO BBITOIHSIONIEMY
MPEAYCMOTPEHHBIE y4eOHON NpOrpaMMOi 3aJaHus, YCBOMBIIEMY MaTepHal
OCHOBHOM JINTEPATYPhI, PEKOMEHI0BAaHHOM yueOHOM porpammoii. Kak npaswuiio,
OIICHKA «XOpOUIO» BBICTABJISIETCS oOyyaroniemycs, MTOKa3aBIlEMy
CUCTEMAaTU3UPOBAHHBI XapakTep 3HAHUM MO [JUCHUIUIMHE, CHOCOOHOMY K
CaMOCTOSITEIBHOMY TIOTIOJIHEHUIO 3HAHMM B XOJe JajbHelIed ydeOHOU u
npoQecCUOHATIbHON AEATeTbHOCTH, MPABUIBLHO MPUMEHSIONIEMY TEOPETUUYECKUE
IOJIOKEHUS TPU PEUICHUM MPAKTUYECKUX BOIIPOCOB M 3a]ad, BJIAJCIOIIEMY
HEO0OXOIMMBIMU HaBBIKAMU U TPUEMaMU BBITIOTHEHHU ST TPAKTUYECKUX padoT.

OuneHka «y10BJIETBOPUTEIbHO» BHICTABIIECTCSA 00yYarOIeMyCsl, KOTOPBIA
MOoKa3aJl 3HaHWE OCHOBHOTO Marepuaja ydeOHOM mporpaMMbel B 00ObeMe,
JOCTATOYHOM U HEOOXOAMMBIM JJIs JalbHEUIIel yueObl U MPeACTOSIIEN paOoThl 10
CHELUAIBHOCTH, CIIPABUJICS C BBHIMOJHEHUEM 33JaHUH, MPETyCMOTPEHHBIX yueO-
HOM MpOrpaMMoii, 3HaKOM C OCHOBHOM JIMTEPATYpPOH, PEKOMEHJOBAHHOW y4eOHOM
nporpammoii. Kak mnpaBuio, OLIEHKa «YJOBJIETBOPUTEIIBHO» BBICTABJIISAETCA
oOyJarolieMycsi, TONyCTUBILIEMY MOTPEIIHOCTA B OTBETaX Ha HK3aMEHE WU
BBIMTOJTHEHUH HK3aMEHAIlMOHHBIX 33JaHUM, HO 00JaJaromeMy HeoO0XOIUMbIMU
3HAHUSIMA I10J PYKOBOJCTBOM IMPENOAABATENSA U YCTPAHEHUs OTHUX
MOTPENIHOCTEH, HAPYIIAIIIEMY OCIEIOBATEIBHOCTh B H3JIOKEHUU Y4eOHOTO
MaTepuana U HUCIBITHIBAOLIEMY 3aTPYIHEHUS IIPU BBIIIOJHEHUN TPAKTAYECKAX
paboT.

OueHka «HeyI0BJIETBOPUTEIBHO» BBHICTABISIETCA OOydaroleMycsi, He
3HAIOIIEMy OCHOBHOW YacTH Marepuajia y4yeOHOW IpOrpaMMbl, JOITYCKAIOLIEMy
NPUHLHUIHMATIBHBIE OUIMOKA B  BBIIOJIHEHUM MPEAYCMOTPEHHBIX Y4eOHOU
IPOrpaMMOM 3aJIJaHU I, HEYBEPEHHO C OOIBIIMMHU 3aTPYIHEHUSIMH BBIIOIHSIOIIEMY
npaktudeckue padorel. Kak mpaBuiio, OLIEHKAa «HEYAOBIETBOPUTEIHHO
BBICTABJIIECTCS 00YUaOIIEMyCsl, KOTOPbIH HE MOXKET MPOJOIKUTH OOyUYEeHHE WU
MPUCTYIUTh K JIEATETbHOCTH IO CHEUUATBHOCTH 110 OKOHYaHWH YHUBEPCUTETA 03
JOTIOJTHUTENBHBIX 3aHSATHUH 110 COOTBETCTBYIOIEN U CIUIUIMHE.

8 IlepeyeHb OCHOBHOM 1 IONOJTHUTEIbHOM Yue OHOIl JIMTe paTypbl

1. 1. I'munka H. JI. O6mas xumus : yue6.moco6ue / H. JI. I'munka - U3n.
crep. - M. : Knopyc, 2013. - 750 c.



2.  Koposun H. B. O6mas xumus : yaeouuk / H. B. Koposun. M.: Beicias
mkona, 2007. —557c.
3. Xumus : yue0. mocooue / . B. llabanosa — Kpacuomap : Ky6I'AY, 20109.
— 103 c. https://edu.kubsau.ru/file.php/105/khimija_532813 vl .PDF

Jlo o IHUTe IbHAS y4eO HAasl IuTepaTypa

1. TaiinyxoBa H. I'. OcnoBsl anextpoxumuu / H. T'. TailigykoBa, 1. B.
[[Ta6anoBa. — Kpacuomap : Ky6l'AY, 2017. — 181 c. (B 6ubnmoreke 31 sx3eMIisp).

2. AnekcanapoBa D. A. Xumus MerauioB : yueO. mocobue / 3O. A.
AnexkcanapoBa, O. A. Jlemumenko. — Kpacumomap: Kyol'AY, 2015. — 300 c.
https://edu.kubsau.ru/file.php/105/Uch_posobie KHimija_metallov_2_1.pdf

3. TlaiinykoBa H. I'. DnexTpoxumudeckue mpolecchl B TEXHUKE : y4eO.
nocobue / H. I'. TalinykoBa, E. A. Kaiiroponosa, 1. B. [lladanosa. — Kpacuozap:
Ky6I'AY, 2012. -300 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/06 EHIektrokhimicheskie process
y_Vv_ehnergetike_ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf

4. TlectynoBa C. A. XuMusi BOJIbl: TEOPETUUECKHUE U TPUKIIAIHBIE ACTIEKTHI :
yue0. mocobue / C. A. Ilectynona, E. A. Kaitropogosa. — Kpacuonap : Ky6I'AY,
2019. — 173 C.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR_ | PRIKL
AD_ASPEKTY 438612 v1 .PDF

5. TafimykoBa H. I'. Xumusi KOHCTPYKIIMOHHBIX MATEPUAJIOB : yuel. mocooue
/ H.T. TaiinykoBa, W. B. IllabanoBa. — Kpacuonmap: Ky6I'AY, 2016. — 410c.
https://edu.kubsau.ru/file.php/105/khimija_konstrukcionnykh materialov_02.01.20
16.pdf

6. [llabanosa U. B. JlTabopaTopHbIii NPakTHKYM « XHMUS B CTPOUTEIHCTBEN:

yue0. mocobue / . B. lla6anosa, H. I'. lNaitaykoBa. — Kpacunomap : KyoI'AY, 2014.
— 257 c. https://edu.kubsau.ru/course/view.php?id=105

7. T'puropbeBa JI.C. Xumusi B CTpOUTEILCTBE [DJIEKTPOHHBIN pecypc] :
yueonoe nocooue / JI.C. I'puropbeBa. — DJIEKTPOH. TEKCTOBbIE JaHHBIE. — M. :
MOCKOBCKUI TOCYTapCTBEHHBIN CTPOUTENBHBIA YHUBEPCUTET, Al [1u Op Menua,
ObC ACB, 2017. — 173 c¢. — 978-5-7264-1443-0. — Pexum pocryna:
http://www.iprbookshop.ru/60767.html

9 IlepeyeHb pecypcoB HH(OPMAIMOHHO-TEJI€ KOMMYHHKAIIMOH-

Hou ceTH «AHTEpHET)
[Tepeuenb ObC

Ne HanmenoBanue Temaruka CcebLIKa

1. | Znanium.com YHuBepcabHas https://znanium.com/



https://edu.kubsau.ru/file.php/105/khimija_532813_v1_.PDF
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/03_03.07.13/06_EHlektrokhimicheskie_processy_v_ehnergetike_ehlektronike_tekhnikeGaidukovaNG.SHabanovaIV.pdf
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA_VODY_TEOR_I_PRIKLAD_ASPEKTY_438612_v1_.PDF
https://edu.kubsau.ru/file.php/105/khimija_konstrukcionnykh_materialov_02.01.2016.pdf
https://edu.kubsau.ru/file.php/105/khimija_konstrukcionnykh_materialov_02.01.2016.pdf
https://edu.kubsau.ru/course/view.php?id=105
http://www.iprbookshop.ru/60767.html
https://znanium.com/

2. | IPRbook VY HuBepcabHas http//www. iprbookshop.ru/

3. | UznarenscTBO «JIaHp) VY HuBepcabHas http://e.lanbook.com/

4. | O0Opa3oBaTebHbII MOpTan | YHUBEpCcaIbHAS https://edu.kubsau.ru/
Ky6l'AY

— PEKOMEH/TyeMbIC HHTCPHET CANTHI:

1. ba3pl JaHHBIX, HH(POPMAIHOHHO-CIIPABOYHBIC M MTOMCKOBBIC CUCTEMbI —
http://ru.wikipedia.org

2. Karamor TocymapcTBeHHBIX cTaHmapToB — http:/stroyinf.ru/cgi-
bin/mck/qgost.cai

3. Hayunas snektponHas Ouoimoreka— _https://eLIBRARY .ru

4. OobpazoBarenbublii mopran KyOI'AY [Dnextponnslil pecypc]: Pexum
nocryna: https://edu.kubsau.ru

5. ®enepanbubii moprai « Poccuiickoe oopa3oBanuey — http://edu.ru

6. Yepuenwue. Karasor. EnnHoe okHO JOCTyma K 00pa3oBaTeIbHbIM pecypcam
— http://window.edu.ru

7. CriennanM3upoBaHHBIN TOPTAJ JIJIst HHKeHepoB — http://dwg.ru

10 MeToanueckue yKazaHus Al 00y4alOUIMXCs MO0 OCBOEHHIO
TUCIHIJINHBI

1. XUMHUA . MCTO. peKOMCHI[aHI/II/I I10 BBIITOJTHCHUIO CaMOCTOHTCHBHOﬁ
pabdotel / coct. H. E. Kocsnok. — Kpacnomap: Kyol'AY, 2020. — 48 c.
https://edu.kubsau.ru/file.php/105/Metodicheskie rekomendacii_ po samostojateln
oi rabote KHimija VC 2020 569004 v1 .PDF

2. Xumus. MeToauueckue yKazaHUsI MO HU3YUYEHHIO AUCHUIIIMHBI U
3aaHus 11 KOHTpoJibHOM paboThl / E. A. Kaliroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. S6monckas— Kpacmomap: Kyol'AY, 2012. — 139 c.
http://edu.kubsau.local/mod/resource/view. php?id=1685

MeToauveckue peKOMEH/IAUUN M0 MOAr0TOBKE K KOHTPOJIbHOM padoTe

[lonroroBka K KOHTPOJLHOW paboTe TpeOyeT ONpeaeseHHOr0 ajropurMa JIeHCTBUIA.
[Ipexxae Bcero HEOOXOOUMO O3HAKOMHTBCS C BONPOCAMH, TEMaMH, KOTOpbIE BBIHOCST Ha
KOHTPOJIbHYIO paboTy.

Henb3s orpaHMdmBaThCs TOJMBKO KOHCIIEKTAMHM JIEKLMH, CJeayeT NpopaboTaTh HyXKHbBIE
ydeOHbIe TIOCOOUs, PEKOMEHIOBAHHYIO JIMTEPATYPY.

[TocnenoBaTembHOCTH PabOTHI B TOATOTOBKE K KOHTPOJIBHBIM MEPOIPHATHAM JOJDKHA
OBITH TaKas: BHUMATEIbHO NPOYUTATh W YSICHUTH CYTh TPeOOBaHMI KOHKPETHOTO BOMpPOCa
NPOrpaMMbl; O3HAKOMUTHCS C KOHCIIEKTOM; BHUMATEJIbHO MpopadoTaTh HEOOXOMUMBIA H
y4eOHbII MaTepua 1o y4eOHbpIM TOCOOMIM M PEKOMEHIYEeMOU JIUTEPATYPHI.

Ecm nist orienbHOM TeMBI NPEnoiaBaTelib MPEIJIOKIWT MIEPBOMCTOYHHUK, CTICIMAThHYIO
HAy4YHYIO JIUTEpaTypy, KOTOPYIO CTYIEHT pa3padaThiBaj B MEpHOi TOJATOTOBKH K CEMHHAPCKAM
WIM WHBIM 3aHATHSIM, HEOOXOIUMO BEPHYTHCS K 3aICSM 3THUX MaTEpHATOB (2 B OT/AENBHBIX
CJTy4yasiX ¥ 10 OPUTMHAJIOB), BOCCO3/aTh B MAMSATH OCHOBHBIE HAYUHbBIE MOJOKEHUS.


http://www.iprbookshop.ru/
http://e.lanbook.com/
https://edu.kubsau.ru/
http://ru.wikipedia.org/
http://stroyinf.ru/cgi-bin/mck/gost.cgi
http://stroyinf.ru/cgi-bin/mck/gost.cgi
https://elibrary.ru/
https://edu.kubsau.ru/
http://www.edu.ru/
http://www.window.edu.ru/
http://www.dwg.ru/
https://edu.kubsau.ru/file.php/105/Metodicheskie_rekomendacii_po_samostojatelnoi_rabote_KHimija_VC_2020_569004_v1_.PDF
https://edu.kubsau.ru/file.php/105/Metodicheskie_rekomendacii_po_samostojatelnoi_rabote_KHimija_VC_2020_569004_v1_.PDF
http://edu.kubsau.local/mod/resource/view.%20php?id=1685

B ornenpHOM TeTpaau HA KaXKIbli BOIPOC CJEAYET COCTABUTH KPAaTKWM IUIAH OTBETA B
JIOTUYECKOH TOCJIEIOBATENLHOCTH | ¢ (PUKcAIMell HeoOXOAMMOro WUTIOCTPATUBHOTO MaTtepuala
(mpuMepsbl, PUCYHKH, CXEMBbI pEaKIHii, aqrOpuTM pelIeHHs MPaKTHUUEeCKUX 3aj]ay).

MeToau4eckne PEKOMCHIAIUMA MO MOJATOTOBKE K TCCTUPOBAHUIO

[Ipu moAroTOBKE K TECTY HE ClIEAYeT MPOCTO 3ay4yHBaTh pasjiell yueOHUKa, HeOOXOIHM O
MOHATH JIOTHKY M3JIOKCHHOTO MaTepuaja. DTOMY HEMajio CIoCOOCTBYET BEJIEHHE IMOAPOOHOTO
KOHCTIEKTA JICKIW, TIpaBIWIbHOE OQOpMJICHHE Ja0OpaTOpHBIX paboT, 3ammceil ypaBHEHUH
XAMWMECKUX PEaKIyi, aJrOPUTMOB pEIICHWS THIOBBIX 3a/1ad, BHITIONHEHAE WHIMBHITYAJbHBIX
JOMAaIllHMX 33JlaHiil. bBOoNbIIyl0o TMOMOIs OKa3bIBAIOT Pa3HOOOpa3HbIe  OMyOJMKOBAaHHBIE
COOpHUKU TecTOB, VIHTepHET-TpeHaXephl, MO3BOJSIONME, BO-TIEPBBIX, 3aKPENHUTh 3HAHUS, BO-
BTOPbIX, TPHOOPECTH COOTBETCTBYIOUIME IICHXOJIOTMYECKHE HABBIKM CaMOPETYSLMU |
caMOKOHTpomsl. VIMEHHO Takuwe HAaBBIKM HE TOJBKO MOBBIMAIOT 3(P(EKTUBHOCTH MOATOTOBKH,
MO3BOJISIIOT OoJiee YCIEIHO BECTH ce0s BO BpeMs TeCTa, HO U BOOOIIE CIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB MBICIIUTEILHON PabOTHI.

MeTomu4eckne peKOMEHAA U 10 HANIUCaHN 10 pe epaTa

Beimonnenne pedepara sBisercss ofHOM U3 (OpM KOHTpONIs B BBICIIEM YydyeOHOM
3aBEJICHUN.

Crpykrypa pedepara:

THUTYJIBHBIN JIUCT.

1. Tlocne THUTYIBHOTO JIMCTAa HA OTACJIBHOW CTpaHWLE CcliefAyeT orjaBieHue (IUiaH,
cofiepKaHue), B KOTOPOM yKa3aHbl Ha3BaHMS BCEX pa3JesioB (IIyHKTOB IUIaHa) pedepara u
HOMepa CTpaHHL, yKa3blBalOILMe Hayajo 3THX pa3/ielioB B TEKCTe pedeparta.

[Tocne ormaBnenus ciemyet BBeaeHue. OOBHEeM BBECHUS COCTABIACT 1,5-2 CTpaHMIIBL.

3. OcHoBHast 4acTh pepepaTa MOKET UMETh OAHY WIM HECKOJIBKO IJIaB, COCTOSIIMX W3 2-3
naparpaoB (TOAIYHKTOB, pa3/iesioB) M TMpEANoiaraeT OCMBICIEHHOE U JIOTMYHOE
M3JI0KEHUE TJIABHBIX TOJIOKEHUH M HIEH, COAEpKallMXCs B U3Y4YEHHOM jmreparype. B
TeKcTe 00513aTelIbHbl CChIJIKM HAa NMEPBOMCTOYHUKU. B TOM ciydae eci LyrupyeTcss WiIu
UCTIONB3YETCS Ybs-IMOO0 HEOpAMHApPHAS MBICIIb, W€, BBIBOJ, IPUBOAUTCSA KaKOH-1100
udpoil MaTepua, Tabnuily - 00s3aTENbHO CAENAWTEe CCHUIKY HAa TOTO aBTOpPA Y KOTO BBI
B3sJIM JaHHBIA MaTepual.

4. 3akimodyeHue COJEP)KUT TJIaBHbIC BBIBOJBI, M UTOIM M3 TEKCTa OCHOBHOM YacTH, B HEM

OTMEYAaeTCs, KAK BBITIOHEHbI 3a/a4¥ U JIOCTUTHYTHI JIM LENH, C(hOpMYJIHUPOBAHHBIE BO

BBEJICHUN.

[TpunoxkeHre MOXET BKIIOYATh TPa(uKy, TaOIMIBI, pacyeThl.

bubnmorpadust (crmcok JmrepaTypbl) 37€Ch YKa3bIBa€TCS peabHO HUCTIONB30BAHHAS JIJIA

HalMcaHus pedepara ureparypa.

Otanel paboThl HaJ1 pedepaToM.

Pa6otry Hax pedepaToM MOKHO YCJIOBHO TIOAPA3JACIUTH HA TPH dTara:

ITonroroBUTENBbHBIN ATAll, BKIIOYAOMMNA M3y4EHHUE MPEIMETA UCCIIECIOBAHNS;

W3noxeHue pe3ysbTaTOB U3YUYEHUs B BUIE CBS3HOIO TEKCTA;

3. YcTHoe coolbmieHre 1o TemMe pedepara.

N

o o

.

MeToanuyeckne peKOMEH AN 110 MO0 TOBKE K 3a4e Ty (3a4e Ty ¢ olie HKOIi)

[TogroroBka k 3k3aMeHy TpeOyeT ompeneneHHoro ajiropurma aeictsuil. [Ipexxne Bcero
HEOOXOMMO O3HAKOMUTBHCS C BOIPOCAMH, KOTOpbIE BBIHOCAT Ha dKk3aMeH. Ha ocHoBe 3Toro Hamo
COCTABUTh IUIAH NOBTOPEHMS U CUCTEMAaTH3allMM Y4eOHOro mMaTepualia Ha KaXIbli JeHb, YTOObI
OCTABUTH JICHb WIH €0 YaCTh JJISi IOBTOPHOTO 00OOINEHHE MPOrpaMMHOIO MaTepHhaa.



Henb3s orpaHMumBaThCS TOJMBKO KOHCIIEKTAMHM JIEKLMH, CJIeayeT NpopadoTaTh HyXKHbIE
yueOHble MOCOOUs, pEKOMEHIOBAHHYIO JIHTEPATYDY.

[TocnenoBaTenbHOCTh pabOTBl B TMOATOTOBKE K OJK3aMEHy JODKHA OBITh Takas:
BHUMATEJILHO MPOYUTATh U YACHUTh CYTh TPeOOBAaHMII KOHKPETHOTO BOIpOCA IPOrPaMMBI;
O3HAKOMHUTHCSI ¢ KOHCTIEKTOM; BHAMATEJIbHO MpopaboTaTh HEOOXOAWMBIM H YYEOHBIH MaTepua
10 y4€OHbIM N0COOUAM U PEKOMEHAYEMOM JIMTEPaTYpHI.

Ecom s ormenbHOM TeMBI IPENOAABATElb IPEIJIOKWI  CICLMAIBHYI0 HAYYHYIO
JUTepaTypy, KOTOPYIO CTYIEHT pa3pabaThIBall B IEPHO/ MOATOTOBKH K CEMHHAPCKUM WIM HHBIM
3aHATHSAM, HEOOXOAMMO BEPHYTHCS K 3alMCSIM 3THX MaTepuajioB (a B OTJAEJbHBIX CIydasx U 110
OPWT'MHAJIOB).

B orpenbHONM TeTpaau HA KaKIbIl BOIPOC CJEAYeT COCTABUTH KPaTKWW IUIAH OTBETA B
JIOTHMECKOM TOCIIeIOBATENFHOCTH | ¢ (pUKCaIpell HeoOXOAMMOro WITIOCTPATHBHOIO MaTepHalia
(IpuMepsl, PUCYHKH, CXEMBbl, YPABHEHUS XMMHWUECKUX PEAKLMI).

Ecmi orzpenbHble BONPOCHI OCTAIOTCS HESACHBIMH, MX HEOOXOAMMO HAIMCAaTh HAa MOJISIX
KOHCTIEKTa, YTOOBI BBISICHUTh HAa KOHCYJbTalWU. OCHOBHBIE TOJNIOXKEHUS TEMBI MOCE TIIyOOKO
OCO3HAHME HX CYTH ClIeJlyeT 3ay4uTh, MOBTOPSASI HECKOIbKO pa3 WIM paccKas3blBas KOJJIETE.
Baxueiiiyro wuHpOpMAIMIO clieAyeT 0003HAYATh JIPYTMM I[BETOM, 3TO TOMOTAeT JIydIle WX
3aIIOMHUTb.

Crnenyer NOCTENEHHO NEPEeXOAUTh OT MOBTOPEHUs MaTepuaja OJHOM TeMbl K JpYroil.
Korzia noBTopeH u cucTeMaTHU3HpOBaH BECh ydeOHbIH MaTepHall, HHOOXOAMMO MEPECMOTPETh €ro
elle pa3 y’K€ CO CBOMMU 3aIHUCAMMU.

YnoOHee TOTOBUTBCS K OK3aMEHy B UYHTAJbHOM 3ajic OWOJMOTEKM WM B
CIeIMaJIM3UpOBAaHHOM YueOHOM kaOuHeTe. B Teuenue cyrok HeoOxoqumo paboraTh 8-9 yacos,
Jenas yepes Kaxaele 1,5 yaca nepepbiBa Ha 15 MuH.

CryneHraMm HyXHO 3HaTh oOue TpeOoBaHMs K OLEHKEe 3HaHMH. HyXHO BBISBUTH:

1) moHMMaHMe M CTENEHb YCBOECHMS BOMpOCA, IOJHOTY, M3MepseMas KOJIM4ECTBOM
NpPOrpaMMHBIX 3HaHHMI 00 00BEKTE, KOTOPBIM M3Yy4aroT;

2) rmyOuHY, KOTOpasi XapaKTepU3YeT COBOKYIHOCTH CBSI3€H MEXIY 3HAHUAMH, KOTOpHIE
OCO3HAIOT CTYJACHTHI;

3) MeTomoNorMIeckoe 00OCHOBAaHKE 3HAHHIA,

4) O3HAKOMJIEHHE C OCHOBHOW JIMTEpaTypoil IO MpeIMETy, a TaKkKe C COBPEMEHHOU
MIEPUOJUYECKON JINTEPATYPOM 1O MPEMETY;

5) 7OruKy, CTpYKTypy, CTWIb OTBETa M YMEHHME CTYAEHTa 3alMIaTbh HAyYHO-
TEOPETHYECKUE  TOJIOKEHUS,  KOTOpble  BBIIBUTAIOT, OCO3HAHHOCTb,  OOOOILEHHOCTH,
KOHKPETHOCTb;

8) MPOYHOCTH 3HAHWIA.

MeTtoauueckue yka3zaHusi OCHOBAaHbl HA JIOKAJbHBIX HOPMATHBHBIX aKTaX YHHBEPCHUTETa U
TIOJIOKEHUIX ~ CHUCTEMBbl MeHekMeHTra kadectBa KyOI'AY. 2.5.1 «Tekynmii KOHTPOJb
yCTIEBa€MOCTH M MPOMEKYTOUHAST aTTeCTalys 00y4arouXCs».

11 Ilepeyenb MHGPOPMANMOHHBIX TEXHOJOTHH, HCMOJIb3yeMBbIX
NP OCYLIECTBJICHUH 00Pa30BaATEeJIbHOIO MPOLecca MO0 AUCUHUILINHE,
BKJIIOYAS nepevYeHb MPOrpaMMHOI0 o0ecreye HUA "
HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

[Tepeuens nuuen3uonHoro [1O



Ne HaumenoBanue Kpartkoe onncanue

1 Microsoft Windows OmneparmoHHas cucTeMa

2 Microsoft Office (Bxirouaer | [TakeT 0(h)MCHBIX TPHIIOKEHUAN
Word, Excel, PowerPoint)

3 Cucrema TecTUpOBaHUSA TectupoBanue

INDIGO

[lepeuennb npodeccruoHaTbHBIX 0a3 AAHHBIX U WHQPOPMAIMOHHBIX CIIPABOYHBIX

CHCTEM

Ne | HammeHnoBanue Temaruka JJIEKTPO HHBI aIpec

1 | Hayunas AJIEKTPOHHAS | Y HUBEpCATbHAsA http://www.elibrary.ru
oubnuoTeka
eLibrary

2 | DaexTpoHHas SHIUKJIONEIUs | YHUBEpCATbHAS http://ru.wikipedia.org

3 | DnextponHas Oubnuoreka | YHUBeEpcaibHas http://www.koob.ru

4 | DneKTpOHHO-OMOMMOTeuHast | Y HUBEpCcaTbHAsA http://www.iglib.ru
cucTemMa

5 | DOnextponHass OuOnMoTeKa | YHUBEpCATbHAS http://studentam.net
y4EOHHKOB

6 | DaekTponHas  OuOIMOTEKa | YHUBEpCaTbHAsA www.dissertac.ru
JIMCCEePTAIMOHHBIX pa0OT

12 MaTepuajibHO-TeXHHYECKOe o0ecreveHHne Aasi 00y4YeHU sl

JTUCHHUIIJINHE XUMusa

mo

Ne HaumeHnoBanue yueOHbIX
11/T1| Ip €IM €TO B, Ky P COB, AUCLIUIIIIMH
(Moyneit), mp aKTUKH, HHBIX
BUJIOB Y4EOHOM IeATeIbHOCTH,
Mpe Iy CMOTP EHHBIX Y 4YeOHbIM
IJIAHOM 00pa30BaTeIIbHON

Haunmenosanne moMeIne il st
TIPOBEICHUS BCEXBHUJIOB Y4eOHOM
JIeSITEIbHO CTH, TIP €Ty CMOTP €HHOM

y4eOHBIM IIJIAHOM, B TOM YHCIIE

MOM EILEHUS I CAM O CTOTEILHOU
paboThI, C yKa3aHHUEM MEPEYHs

A pec (MEeCTOTIONIOKEHHE) TOMETIICHHIA
UL TIPOBEICHUSI BCEXBHIIOB YIeOHOM
JeSTEILHO CTHU, P €Ty CMOTP CHHOM
y4eOHBIM IIJIAHOM (B CIlyqae
peanu3anuy 00pasoBaTeIIbHON
IpOTrpaMMEI B CETeBOI (hopme

POTPaMMBI OCHOBHOTO 000pYyI0BaHHs, yIeOHO- JOTIOJIHUTEIIBHO YKa3bIBaCTCs
HaIIAIHBIX TOCOO UM HaMMEeHOBaHUE OPraHM3alliy, C
U HCII0JIb3Y EMOTO IIP OTPaMMHOI0 KOTOP O 3aK/II0UYEH IOTOBOP )
oOecrieueHus
1 2 3 4

1151.0.12 Xumus

ITomemenne Ne412 300,
HOCaIOYHBIX MecT — 144;
mwiomaas — 131,7m?; yaeOHas
ayauTOpus J1JIsl IPOBEACHUS
3aHATHUN JIEKIIMOHHOTO THIIA,
3aHITHN CEMUHAPCKOrO THIIA,
KYpCOBOT'O TPOCKTHUPOBAHHUS
(BBITIOMTHEHKST  KYPCOBBIX
pabor), rpyImoBbIX U

350044, KpacHomapckuii Kpaif,
r. KpacHonap, yn. um.
Kammauna, 13, 3nanve yueOHOTO
KOpIyCa 300HHKEHEPHOTO
dakynbTeTa



http://www.elibrary.ru/
http://ru.wikipedia.org/
http://www.koob.ru/
http://www.iqlib.ru/
http://studentam.net/
http://www.dissertac.ru/

WHTMBUYaJIbHBIX
KOHCYJIbTAlMi, TEKYILErO
KOHTPOJISL U MPOMEKYTOYHOU
aTTEeCTALMIL.
CIUIMT-CUCTEMAa — 2 IIT.;
CTIeIMAJIM3UpOBaHHasi MeOelb
(yueOHas nocka, yueOHas
Mebeln);
TEXHUYECKHE CPeICTBA
o0y4yeHus, HaOOpPbI
JI€MOHCTPAIMOHHOT O
o0opyoBaHUsS ¥ yaeOHO-
HATJISTHBIX NOCOOMH (HOYTOYK,
IIPOEKTOp, IKpaH);
nporpaMMHOe OOecTieYeHuUe:
Windows, Office.

ITomemenne Nel32 300,
mwiomaas — 64,6mM?; YueOHas
CTIeLIMAJI3UP OBAHHAS
nmabopaTopust 00IIeH XUMHN
(xadeappl XUMUH)
nmabopaTopHoe 000pyI0BaHKE
(Mukpockorn — 1 mT.;
mkad madopartopHerii — 1 mt.;
neHrpudyra — 3 1mr.;);
CTICIIMAJT3UP OBAHHAS
MeOenb(yaeOHas qocKa,
yaeOHast mebeb).

350044, KpacHomapckuii Kpaw,
r. KpacHonap, yi. um.
Kanunmna, 13, 3manue yueOGHOTrO
KOpITyca 300MHKEHEPHOIO
baxynbpTeTa

I[Tomemenne Ne229 300,
[OCaJO4YHBIX MeCT — 25;
mwiomans — 41,1M2;
MOMEILIEHNE 715
CaMOCTOATEIbHON PabOThI
00y4Jaronmxcs.

cImr-cucreMa — 1 mrT.;
TEXHUYECKHE CPEJICTBA
o0y4JeHuUs
(mpoextop — 1 mit.;
aKycTuaeckas cuctrema — 1
1IT. );
noctyn k cetu «HTepHeTY;
JIOCTYH B JIEKTPOHHYIO
MH(POPM AITMOH HO-
00pa3oBaTeNbHYIO Cpeay
YHHBEPCHTETA;
CIieTMaIM3UP OBAHHAS
MeOenb(yaeOHas MeOeb).

350044, KpacHomapckuii Kpaif,
r. Kpacnonap, yn. um.
Kamnnna, 13, 3nanve yueOHOroO
KOpITyca 300HHKEHEPHOTO
dakympTeTa

ITomemenne Nel38 300,
miomans — 19,7M2;
TIOMEIICHHUE [IJIST XpPaHCHUST |

350044, KpacHomapckuii Kpaif,
r. KpacHonap, yi. um.
Kanuanna, 13, 3panne yuyeOHOTO

TPOPIITAKTAY €CKOTO




o0cyXuBaHus y4eOHOro
000py0BaHUS.
XOJIOAWIbHUK — 1 1IT.;
nabopaTopHoe 000pyI0BaHKE
(obopynoBanue 1abopaTopHOE
— 2 mr.;
aHammzatop — | wir.;
KOHAYKTOMETp — 1 1rT.;
noHomep — 1 mr.;
cTeH] 1abopaTopHblif — 1 miT.;
KajopuMeTp — 1 mT.;);
TEXHHMYECKHE CpPeICTBA
00y4yeHust
(KOMIIbIOTEp NEPCOHAIBHBIN —
1 mr.).

KOpITyca 300HHKEHEPHOTO
(bakympTeTa




