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1 I.Ie.m; H 3aJa91 OCBOCHHUA TUCIHHUIIJINHDBI

Lenabl0 OCBOCHUA ITUCHHUIUIMHBI «XUMUS» SBIseTCS (popMHpOBaHHE Y
CTHEIMATUCTOB 3HAaHWN 00 OpraHU3aIMOHHBIX, HAYYHBIX U METOJUYECKUX OCHOBAX
CBOMCTB KOHCTPYKLUMOHHBIX MAaTepHallax Ha OCHOBE METAJUIOB, CIUIABOB H
IIOJINMEPOB, HCIIOJB3YEMBIX IIPU CTPOUTENIBCTBE YHMKAJIBHBIX 3JaHUNH WU
COOPYKEHMI; CLIOCOOOB 3aIUTHI UX OT KOPPO3UH; MPOILIECCOB, MPOUCXOALINX B
arpecCUBHBIX CpENax; CBEICHHW O COCTaBE M CBOMCTBAaX HEOPraHUYECKUX
BSUKYIIMX MaTEpHANIOB; COBPEMEHHBIX METOJAX aHaJM3a CTPOUTEIbHBIX
MaTepHalioB U U3/IENUIl Ha X OCHOBE; CIIOCO0AX 3alUThl OKPY KaIOIIEH Cpebl .

Saz[atm AUCIHUIIJINHbI

— chopmupoBaTh 3HaHUSA O METOJAaX 3alUTBl OT  KOPPO3UHU
KOHCTPYKIIMOHHBIX CTPOUTEIBHBIX MAaTEPUAIIOB,

— OCBOUTb YMEHHUS NIPUMEHEHMS IOJYYEHHBIX 3HAHUU O CTPOCHUU H
CBOMCTBaX HEOPraHWYECKUX BSDKYIIMX BELIECTB, TEOPETUYECKUX OCHOBAX U
OoOlIMX 3aKOHOMEPHOCTSX MPOTEKaHWd XHMHUYECKHX peakluil B paMKax

HCIIOJIBb30BaHUs COBPEMCHHBIX CTPOUTCIIBHBIX MaTCPUAJIOB.,
— OCBOHUTb MCTOJAbI KA4YCCTBCHHOI'O OJKCIIPCCC-aHaIN3a CTPOUTCIBbHBIX

MAaTCpUAJIOB B IIOJCBBIX YCIOBHAX U HAa OCHOBAHHUH MAaTCPHAJIOB, ITPCACTABICHHBIX
IIPONU3BOAUTCIICM.

2 llepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB O00y4YeHHUS IO
AUCHUILINHE, COOTHECCHHBIX C IUIAHHPYEMbIMH pe3yJabTaTaMHu
ocsoenus OITIOII BO

B pe3yabrare ocCBOCHMS IMCHUILVIMHBI (GOPMHPYIOTCH CJIeayrolue
KOMIICTCHIUM:

OK-1 - crtocoOHOCTBIO K aOCTPAKTHOMY MBIIIUICHUIO, aHAJIU3Y, CHHTE3Y;

I[IK-9 — 3HaHMEM OCHOBHBIX CBONCTB M TIOKa3aTel€dl CTPOUTEIbHBIX
MaTepuajioB, MPUMEHSEMBIX IIPU CTPOUTEIBCTBE YHUKAIBHBIX 3JaHUA U

COOPY>KEHUH

3 Mecrto qucuuniinebl B ctpykrype OIIOII BO

«Xumusay sasiagerca qucuuiummaoi 0a3osoi yactu OITIOIT BO nmoaroroskn
oOyuaroruxcs no cneruanbHocTh 08.05.01 «CTpouTensCcTBO YHUKAIBHBIX 3aHUN
Y COOPYKEHUI»



4 Oobem aucuumannbl (180 yacoB, 5 3a4eTHBIX €IMHUI)

O0BeM, yacoB

Bunpl yue6HO# paboTh
Ounas 3aouHas
KonrakTtHas padora -
B TOM YHCIIE:
—ayouTOpHasT 1O BUAAM  Y4E€OHBIX 7
3aHATUN
— JIEKIUU 36 -
— mabopaTopHbIe 32 -
— BHEAyJUTOpHAas -
— 3a4eT 1 (1-i1 cemectp) -
— DK3aMeH 3 (2-i1 cemecTp) -
— 3alIUTa KYpCOBBIX paboT -
(poeKTOB) -
CamocrosTennHas pabora 108 i
B TOM YHCJIC:
— KypcoBasi paboTta (IIpOeKT) - -
—TpoYre BHUABI  CaAMOCTOSITCILHOMN 108 )
paboThI
HToOro mo aucuunjinue 180 -

S Coaep:kaHue JUCHUIIIAHBI

IIo utoram HBYT{aeMOﬁ JAUCTHUITIIMHBI O6y‘-IaI-OIHI/I€C}I CAaroT 3a4CT B I-m

CEMECTPE U DK3aMEH BO BTOPOM CEMECTPE.
HucnunnnHa u3ydaercss Ha 1 kypce, B 1 U 2 cemectpe O4YHOU (POpPMBI

oOy4eHus.

CopepxxaHue u CTPYKTypa JUCUHUILJIMHBI 110 04HOI opme 00yueHust

“:f = Buabl yueOHoii padoThl, BKIOYAS
HanMeHoBaIe T E § = CaMOCTOSITEJIbHYI0O Pa00Ty CTYJIeHTOB
NUMEHOBAHUE TEMBI
No E: § Q U TPYAOEMKOCTh(B 4Yacax)
C YKa3aHHEM OCHOBHBIX
wm | ©Y =2l 3 CamocTrosTenn
BOIIPOCOB = JTaGoparopHbie
2z C Jlexun Has
Z 3aHATHA
= pabora
1-i1 cemectp
Mpeamer xumuu. Knaccol
Heopralmqecmlx
coeMHEeHUu
1. Bemectso. OK-1
1 | 2. Knaccudpukanus TTK-9 1 2 4 4
HeOpFaHH‘IeCKI/IX -
COEIUHEHNH
3. 'eneTnueckas cBsI3b
MC)K,Z[y Ki1acCaMu




n/a

HaunmenosaHnue TeMEI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

dopMupyemsblie
KOMIIEeTEeHI[U U

CemecTtp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
A0E€MKOCTh(B 4acax)

U Tp

Jlexuun

JlaGopaTopHbIie
3aHATHS

CamMocTodTenb
Hasg
pabora

HEOPraHUYECKUX
COEIMHEHUN

3. Bumel  xummpueckux
peaxkuuii.

4. Xumus u 1poOneMsl
9KOJIOTHUH.

OCHOBHBIE MOHATHSA U
3aKOHBLI XHMHH.

1. IIpeamer Xxumuu u ero
CBSI3b C IPYTHMH HayKaMH.
2. OCHOBHBIE  TIOHSTHS
XAMHH: aTOM, MOJICKYIIa,
XUMHYECKHI SJIEMEHT,
JKBHMBAJICHT, MOIJIb,
MOJISIpHAasi Macca, KIIACCHI
HEOpPraHUYECKUX
COCIUHECHUIM.

3. OCHOBHEIE 3aKOHBI
XUMHUH: 3aKOH COXPaHEHUS
Maccel M 3Heprun  M.B.
JlomoHOCOBa, 3aKOH
IIOCTOSIHCTBA cocraBa
XMMHYECKHUX  COEIMHEHUH
IIpycra, 3aKOH
SKBHUBAJICHTOB Puxrtepa
3aK0H ABOTaJpo.

OK-1
I1IK-9

Teopus crpoeHust aToMa

1. SnepHast Mozenb aToma
o O. Pesepdopay.

2. CoctaB aTOMHBIX sJIED,
IIPOTOHHO-HEUTPOHHAs
teopuss JI.JI. Urnarenko u
E.H. T'anona.

3. OcHoBHble nocTynaTsl H.
Bbopa.

4. KopnyckynsipHo-
BOJIHOBOH Jyanau3m
3JIEKTPOHOB. OcHoBHBIE
TIOJI0KEHUS KBaHTOBOH
XMMHH.

5. KBaHTOBBIC YHUCIIa,
SHEpPreTHYecKue  ypPOBHH,
II0TypOBHH, ATOMHBIE
opOuTany.

6. Pacnpenenenue
JJIEKTPOHOB B aToMe,
MIPUHIUI HauMEHbIIEH
SHepruu, npasuiro B.M.
Kneukosckoro.

7. 3amonmHeHue opOuTaneit
9NEKTPOHAMH B pEaTbHBIX
atoMmax, npuHoun Ilaynu,
npasuio I'ynna.

OK-1
I1IK-9

Ilepuoanyeckuii 3aKoH U
nepuoAuYecKasi cucremMa

OK-1




n/a

HaunmenosaHnue TeMEI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

KOMIIETCHIIUHU

CemecTtp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
A0E€MKOCTh(B 4acax)

U Tp

Jlexuun

JlaGopaTopHbIie
3aHATHS

CamMocTodTenb
Hasg
pabora

JA.N.MenpneseeBa

1. Ilepuoguueckuii 3aKoH
H.N.Menneneena -
OCHOBHOH 3aKOH XHMHUH, €r0
COBpEMEHHas
(dopMyIHpOBKa.

2. Ilepuoagnueckas
cucreMa XUMHYECKHIX
JJIEMEHTOB
H.U.Menneneepa

3. TI'pynmbl, nepuomsl Hu
cemeiictrea s, p, d, f —
JJIEMEHTOB.

4.  Meramisl u
6macc6c6IbI, UX IOI0KEHUE
B IEPUOJUYECKON CUCTEME.

E ®opmupyembie

1
\O

Xumuyeckasi CBA3b

1. Tuns XUMHUYECKOUN
CBSI3U: KOBaJICHTHas,
HOHHAsI, METaJNTAICCKAas.

2. Kpucrannuueckue
BeIEeCTBa c HOHHOU
peLIeTKOM, UX CBOMCTBA.

3. [Ilonstue o
THOPHUIM3AINNA aTOMHBIX
opOuTaneil. A U T — CBS3H.

4. Meramuyeckas CBs3b,
ee 0COOEHHOCTH, OCHOBHBIE
TUIIMYHBIE CBOMCTBA
METaJJIOB.

OK-1
I1K-9

JHepreTuKa XUMHYECKUX
NpoILeccoB

1. IlepBoe Hayajo
TEPMOANHAMHUKH. 3akoH
I'. T'ecca, cimencTtsus wu3
HETr0, TMpPHUMEHEHHE  UIA
pacdeToB TEIUTOBBIX
3¢ dexToB XUMHYECKHUX
peaxuuii.

2. Bropoe HA4aJo
TePMOAUHAMHUKH.

3. OHtporus u €€
U3MEHEHHE B XHUMUYECKUX
mporeccax.

4. Ouneprust  ['m60ca.
VYcnosue
CaMOIIPOU3BOJIBHOTO
MPOTCKAHUS  XHMHYECKUX
peakuuu.

OK-1
I1IK-9

XuMu4yeckoe paBHOBecHe
U KHHETHKA

1. CkopocTh
XUMHUUYECKUX DPEaKUuil u eé
3aBHCHUMOCTb oT
KOHIICHTpalu )5

OK-1
I1K-9




n/a

HaunmenosaHnue TeMEI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

dopMupyemsblie
KOMIIEeTEeHI[U U

CemecTtp

U Tp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEIbHYI0 Pa0OTy CTYACHTOB

A0E€MKOCTh(B 4acax)

Jlexuun

JlaGopaTopHbIie
3aHATHS

CamMocTodTenb
Hasg
pabora

TeMIepaTypebl. DHeprus
aKTHBALHH.

2. XuMuyeckoe
paBHOBECHME B TOMOTCHHBIX
U TEeTEPOTCHHBIX CUCTEMAX.

OKHCJIHTEIBHO-
BOCCTAHOBHUTEJIbHEIE
Npouecchl.

1. Knaccudukarus
OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX
peaxmmii (OBP).

2. MeTtoabl
paccTaHOBKH
ko3 ¢punnenros B OBP.
3. CBoiicTBa
meTamuioB B OBP.

OK-1
I1K-9

KoMmmiekcubie
coeMHEHMSI.

1. Kommiekcnr,
KOMIIIIEKCO00pa30BaTely,
JIMTaHJIBL, 3apan H
KOOpIMHAIIMOHHOE  YHCIIO
KOMIIJIICKCOB.

2. THoel  KOMIIIEKCHBIX
COEIMHEHUH.

3. TIlomatme o Teopusx
KOMIUIEKCHBIX COCJIMHEHUN.

OK-1
I1K-9

HUTOI'O (1 cemecTp)

18

16

37

2-1i cemecTp

10

XuMHusA BOADI.

1. CtpoeHHe MOJIEKYNI U
CBOMCTBA BOJIBI.

2. lnarpamma 1u1aBKOCTH
CHCTEM BOJIa — COJIb.

3. X¥MHYECKHE CBOMCTBA
BOJIBL.

OK-1
I1K-9

10

11

KoaaurarusHble cBoiicTBa
pacTBOpoB
HEe3JIEKTPOJIUTOB
1.O0mme CBEJIEHUS 0
pactBopax. KonueHnrpamus
pacTBOpOB.

2.Boaguble W HEBOIHBIE
pacTBOpHI. OcHOBHBIE
TIOJIOKEHNUS TUIpaTHOU
TeOpHUH pacTBOpPOB
. N.Menneneena.

3. UneanbHbie U
HeuJiealbHble PACTBOPBI.
4.3aK0oHEBI HUACaIbHBIX
pactBopoB Payns u Banr-

Todda.

5.Kunenue u 3amepsaHue

OK-1
I1K-9

10




n/a

HaunmenosaHnue TeMEI
C y1(a3aHI/IeM OCHOBHBIX
BOITPOCOB

dopMupyemsblie
KOMIIEeTEeHI[U U

CemecTtp

Buasbl yueOHoi1 padoThl, BKIOYAS
CaMOCTOAITEJIbHYIO Pa0d0Ty CTYICeHTOB
A0E€MKOCTh(B 4acax)

U Tp

Jlexuun

JlaGopaTopHbIie
3aHATHS

CamMocTodTenb
Hasg
pabora

pacTBOpOB.

12

PacTBOpBI 3J1EKTPOJIUTOB
1. Teopus
AIIEKTPOIUTHYECKOM
JIMCCOLMALIHH, MPUYNHBI
JIMCCOIMAITIH.

2.3akoH pa3BeneHus
OcrBasmbna. CunbHblE U
ci1a0ble STEKTPOIHUTHL.

3. Am¢otepHbie
IIEKTPOIIHTHI.

OK-1
I1IK-9

10

13

I'mapoaus coneit

1. JIuccomuanus BOIbI.

2. MlonHoe npousBeeHue
BOJIBL.

3. BogoponHslii moka3aTtenb
(pH), ero onpenenenue.

4. Tumsl TUIpONH3a coel
5. CremneHp ¥ KOHCTaHTa
THUIPOJIN3a

OK-1
I1IK-9

10

14

O6mue CcBOliCcTBA
METAJIOB

1. OOmas
XapaKTepUCTHKA METAJUIOB,
uX (pU3NIEeCKHe CBOUCTBA.

2. XWMHYECKHE CBOMCTBA
METAJUIOB.

3. MeTananyeckas CBs3b.

4. OcHOBHBIE  CIIOCOOBI
MOJIyYCHUST METAJIIOB.

OK-1
I1K-9

10

15

OCHOBBI J1eKTPOXUMHH.

1. Knaccudukarms
AIIEKTPOXUMUYECKUX
MIPOIIECCOB.

2. CrangapTHbIH
BOJIOPONHBIA  DJIEKTPOA W
BOJIOpOTHAS IIKana
MTOTEHIINAJIOB.

3. Pag CTaHIapPTHBIX
SJIEKTPOJHBIX MOTEHIIUAJIOB.

4. VYpasuenue HepHcra.

5. TanbBaHnyeckue
snementel. OJOJC u eé
U3MEpEeHue.

OK-1
I1K-9

10

16

Koppo3us u 3amura
METAJIJIOB U CILJIABOB

1. OcHOBHEIE BUJIBI
KOPPO3HUHU.

2. XuMmuyeckas u
JIEKTPOXUMHUYECKAs
KOPpPO3HUsL.

3. Koppo3sus nox
JEHCTBUHEM Oy TAFOIINX
TOKOB (2JIEKTPOKOPPO3Hs).

4. ®axTopbl, BIUSIIONINE

OK-1
[1K-9

11




% = Buasbl yueOHoi1 padoThl, BKIOYAS
- - CaMOCTOSITEJbHYI0 PAa00Ty CTYACHTOB
HanmeHnoBaHue TeMbl 9 x| =
Ne 23| 8 U TPYAOEMKOCTh(B 4acax)
C YKa3aHUEM OCHOBHBIX | &' 5 | =
n/n S 2|5 CamocTosTENb
BOIIPOCOB 2= | O JlaGoparopHbie
=2 Jlexuun Hast
Z 3aHATHUS
S pabora
Ha MHTCHCUBHOCTH
KOPpPO31UU MCTAJIIIOB.
5. Meroapl 3alIUTHI OT
KOPPO3UHU: 3aIIUTHBIE
TOKPLBITHUA,
QJICKTPOXUMUHYCCKAasA
3amuTa, JETUpOBaHUC
METAJJIOB.
6. V3MeHeHUE CBOWCTB
KOPPO3UOHHOM CpeJIbL.
WHruOuTOpEI KOPPO3HH.
HUTOT'O 2-ii cemectp 18 16 71
KypcoBas HET HET HET
Hroro | 36 | 32 | 108

6 IlepeueHb y4eOHO-METOANYECKOT0 O0ecIeYeHUs J1JIA
CaMOCTOSITEJIbHOM Pa00ThI 00y4AaKOIIMXCH MO AMCHUIIINHE

Mertoauueckue ykazaHus (1151 CaMOCTOSITEIbHON pabOThI)

1. HWuaauBuayanbHbIC 3aaHUS I CAMOCTOSATEIBLHON pabOThI CTYJEHTOB
nmo xumum / D. A. Anekcannposa u aAp. - Kpacnomap: Kyol'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. So6nouckas E.K. Cneuumansheie Bompockl no xumuu / E. K.
S6nonckas, U. B. [llabanoBa. Kpacnomap: KyO6I'AY, 2013. — 172 c. Pexum
J0CTyTa :
https://edu.kubsau.ru/file.php/105/03 _03.07.13/11_Specialnye_voprosy_po_ kh1m11
JAblonskajaEK.pdf

3. Haymosa I'. M. TexHuka BeneHHs XUMHUYECKOTO JKCIIEPUMEHTA B
nabopatopuu / I'. M. Haymoga, E. K. fI6nonckas, E. A. KaﬁropOHOBa. Kpachonap:
Ky6I'AY, 2012. 80 c.
https://edu.kubsau.ru/file.php/105/03_03.07.13/08 tekhmka _vedenija_khimichesk
ogo_chksperimenta.pdf

4.  So6nouckas E. K. PabGouas terpamp k nmabGopaTopHbIM paboTam IO
muctuinHe «Xumus»y  / E. K. Sl6nmonckas, C. A. IlecrynoBa. Kpacuonap:
KyoT'AY, 2012. — 69 C. Pexum J0CTyna:

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

7 ®OH/I OLIEHOYHBIX CPEICTB JJIA NPOBEICHUS MPOMEKYTOYHOM
arrecTaluu

7.1 IlepeyeHb KOMIETEHIUII ¢ YKa3aHHUEM 3TanoB ux GopMHUpPOBaHNS B
npouecce ocsoenusi OITIOII BO

OK-1 - crtocoOHOCTBIO K aOCTPAKTHOMY MBIILJICHUIO, aHATIN3Y, CHHTE3Y;
[IK-9 — 3HaHMEeM OCHOBHBIX CBOMCTB W IIOKa3aTeJell CTPOUTENIbHBIX

MaTcpuajioB, IMPUMCHACMBIX IIpH CTPOUTCIBCTBC YHHKAJIbHBIX SILaHI/Iﬁ )41

COOPYKECHUH

VYka3aHHbIE KOMIETEHUUH (OPMUPYIOTCS TMO3TATHO B COOTBETCTBUU C
yueOHbsiM 1uiaHoM (IIpunoxkenne B x OIIOIT BO) u matpuiieit koMmmeTeHIUA
(ITpunoxenne A k OIIOIT BO).

7.2 OnucaHue nokasareJieil U KpUTepHeB OlleHNBAHUS KOMIIETEHIINI HA
Pa3JIMYHbIX 3Tanax ux GopMHUpoBaHUsA, ONIMCAHUE IIKAJIbI OLEHUBAHUS

[Inanupyemsie YpoBeHb OCBOEHUS
Pe3yNbTaThI OueHouHnoe
HEY/IOBJICTBOPHUT | YIOBJIECTBOPUTEIN
OCBOCHUS X0po1LIo OTJIINYHO CPEICTBO
KOMITETEHIIHU CIIBHO bHO
OK-1 «CnocoGHOCTBIO K a0CTPAKTHOMY MBILIICHUIO, aHAJIU3Y, CUHTE3Y»
3HATH - | O6peIBOYHEIE, Henonaeie Copmupoanr | ChopmupoBarH | Pedeparsr
OCHOBHBIC GeccrcTeMHbIE TIPEACTABICHUS | BI€, HO bIe KonrponbHble
MOHATHS u | 3HaHHA 00 00 OCHOBHBIX coJieprKaniye CHCTEMaTH4YECKH | PabOTHI
3aKOHbI XMMHH; | OCHOBHBIX 3aKOHaX U OT/eJIbHBIE e TecrupoBanue
KJIacCU(DUKAIMIO | YYCHUSIX XUMHUH, | YUCHHSIX XUMHH, | IPOOEIb B Npe/ICTaBICHUS
HEOPraHUYECKU | HE NO3BOJIIOLUE 3HaHUIX 00 00 OCHOBHBIX
X U | Mo3BOJISIIOIINE YaCTHYHO OCHOBHBIX 3aKOHaX U
OpraHUYecKuX pewiatb pewarp 3aKOHaX U YUEHHSX XUMHH,
BEILIECTB; BOIIPOCHI, BOIIPOCHI, YUEHHSX XUMHH, | MO3BOJISIOIIUE
CTpOEHHE CBSI3aHHBIC C CBSI3aHHBIC C TIO3BOJISIOIINE MIOJTHOCTBIO
MPOCTBIX u | nmpodeccronans | npodeccHoHaNs | MOYTH pemats
CJIOYKHBIX HOH HOM TIOJTHOCTBIO BOIIPOCHI,
BEILIECTB JIeATeIIbHOCTRIO | AEATENbHOCTBIO. | pemaTh CBSI3aHHBIE C
BOIIPOCHI, npodeccronans
CBsI3aHHBIE C HOI1
npodeccuoHals | AEATEIBHOCTHIO.
HOI1
JIeSITENIbHOCTBIO
YMETb- - | ®parmeHTapHbl | Y IOBJIETBOPUTE B nenom CoopmupoBann | Pedepats
OLICHUBATh € YyMeHHs, He | JbHbIE, HO HE yCIIeNHbIE, HO bIe YMEHUS KonrposnbHbie
BO3MOXXHOCTH MO3BOJISIIOIIUE CHCTEMaTH3UPOB cojieprkaniue MIPUMEHSITh paboTsl
WCIIONIb30BaHMS | MCIIOJIB30BaTh AHHBIE YMEHUS OTZAENbHBIC OCHOBHBIE TectupoBanne
XUMHUYECKUX 3HaHHE TIPUMEHSTh po0Gersl, 3aKOHBI
MarepuagoB B | OCHOBHBIX OCHOBHBIE yMEHHUS YUCHHUS] XUMUHU
MPOM3BOJICTBEH | 3aKOHOB XWUMHH 3aKOHBI MIPUMEHSTH MPUMEHHUTEIBHO
HOM NPUMEHUTENBEHO | YYECHUS] XUMUH OCHOBHBIE K yCHEIIHOMY
JIeITeIIbHOCTH K PELICHUIO | MPUMEHHUTEIHEHO 3aKOHBI U peLIeHUIO 3aj1a4,
npooiiem, K PELICHHIO YUSHHUS] XUMUHU CBSI3aHHBIX C
BO3HUKAIOIIUX B 3a]a4 B MPUMEHUTENBHO | MpogecCHOHATb
npodeccnonans | mpodeccuoHaab K HOM




ITnanupyemsie

YpoBeHb OCBOCHHUS

PE3YIBTATHI OneHounoe
HEY/IOBIETBOPHUT | YAOBJIETBOPUTEN
OCBOCHUS XOPOILO OTIIMYHO CPENCTBO
KOMITETEHINN CTIPHO bHo
HOM HO mpodecCHoHaNb | IESITEIbHOCTHIO.
JESATEIBHOCTH JESATEIBHOCTH HOM
JIESITEIIbHOCTH.
BJIIAJETH OTtcyTcTBHE ®parMeHTapHBI B menom YcnemHoe u Pedeparsr
BIIaZICHUS € BIIaJICHUSA ycremHoe, Ho | cucremarndecko | KoHTpombHbIE
METoJlaMU HaBBIKAMHU HaBBIKAMHU coJieprkariee € BIIaJICHUE paboTsl
3aIINUTHI OT | 3alUTHI oT 3aIIUTHI OT OTZAENbHBIE 3aIIUTHI OT TectupoBanne
KOppO3H1H U | KOppo3uu u KOpPpPO3HHU H npoOersl, KOPpPO3UH U
YBEITHMYCHUS YBEIMYCHUS YBEIMYCHUS MIpUMEHEHHE YBEIHMYCHUS
CPOKOB CPOKOB CPOKOB HaBBIKOB CPOKOB
IKCIUTyaTalUH IKCIUTyaTalUH 9KCILTyaTallu 3aIIUTHI OT 9KCILTyaTaluu
MIOCTPOEHHBIX MIOCTPOEHHBIX MOCTPOEHHBIX KOPPO3HH H TTOCTPOEHHBIX
3MaHui 3MaHui 3TaHui YBEIMUYEHUS 3TaHui
JESATEIBHOCTH JESATEIBHOCTH CPOKOB
9KCILTyaTaIun
TTOCTPOEHHBIX
3TaHuiH

IT1K-9 «3HaHreM OCHOBHBIX CBOMCTB U MOKa3aTeNIed CTPOUTEIbHBIX MaTEPUAIIOB
MIPU CTPOUTEIHCTBE YHUKAIBHBIX 3IaHUM U COOPYKCHHIN

, IPUMCHACMBIX

3HATH OOpBIBOYHEIE, Henoxroe ChopmupoBanr | ChopmupoBarH | Pedeparsr
XUMHUYECKHE GeccucTeMHbIe 3HaHUE 00 | wle, HO | BIE KontpombHsle
CBOMCTBa 3HAHUA 00 | OCHOBHBIX coJiepKaIue CHCTEMaTH4YeCKU | pabOTHI
CTPOUTENBHBIX XUMHYECKUX XUMHUYECKUX OTJICNIbHBIE e TectupoBanue
MaTepHasos, CBOMCTBax CBOMCTBaxX po6es! [IPEACTaBICHUS
MPUMEHIEMBIX CTPOUTENBHBIX CTPOUTEIIBHBIX 3HaHUSA 0| 0 XHUMHYECKUX
npu MaTepHajoB, MaTepHaoB, XUMUYECKHUX CBOMCTBax
CTPOUTENBCTBE MPUMEHSIEMBIX TIPUMEHSAEMBIX CBOMCTBax CTPOUTEITBHBIX
YHUKaJIbHBIX npu pu CTPOUTEIBHBIX MaTepuaos,
3IaHAHN U | CTPOHUTENHCTBE CTPOUTENBCTBE MaTepuaos, MPUMEHSIEMBIX
COOpYKEHHUH YHHKaJIbHBIX YHHUKaJIBHBIX MPUMEHSIEMBIX pu
3aHAN U | 31aHni u | mpu CTPOUTENBCTBE
COOpYKEeHHUH COOpY)KEHHH CTPOUTENBCTBE YHHKAJIBHBIX
YHHUKAJIbHBIX 3MaHUN U
31aHUN U | COOpYyKeHUI
COOpYKEHUH
YMETb ®parmenTtapHel | Ynosnersopure | B uenom | ChopmupoBann | Pedepats
BBIOMPATH € YMEHHs, He | JIbHBIe YMEHHs, | yCHEIIHble, HO | bIe ymenus, | KontponsHsie
KOHCTPYKLIMOHH | TIO3BOJIAIONIHE TIO3BOJISIONIHE coJiepKaIie MO3BOJISIOINE paboThI
bIe MpOBEJICHHUE MIPOBEICHUE poOessI MPOBEJICHUE TectupoBanne
CTPOUTENBHBIE CaMOCTOATENILHO | CAMOCTOSITENBHO | YMEHHUS, CaMOCTOSATEIHHO
Mmarepuansl  Ha | TO nogbopa | ro noa0opa | MO3BOJISONIHE ro noabopa
OCHOBAaHWM WX | KOHCTPYKUIHOHH | KOHCTPYKIMOHH | IIPOBEICHHUE KOHCTPYKIIMOHH
XUMHUYECKUX BIX BIX CaMOCTOSATENBHO | BIX
CBOICTB IIPU | CTPOMTENBHBIX CTPOUTEIBHBIX ro noabopa | CTPOUTENBHBIX
CTPOUTENIECTBE MaTepHaJiOB Ha | MaTE€pPHUAJIOB Ha | KOHCTPYKLHOHH | MaTepUaJoB Ha
YHHUKAJIBHBIX OCHOBaHMM HX | OCHOBAaHHMH UX | BIX OCHOBaHMH  HX
31aHUH U | XUMHYECKUX XUMHUYECKUX CTPOUTENBHBIX XUMUYECKHUX
COOPYXKEHUI CBONCTB IIpU | CBOWCTB IIpU | MAaTepUAJIOB Ha | CBOICTB pu
CTPOWTEIIECTBE CTPOWTENIBCTBE OCHOBaHHH WX | CTPOUTEIBCTBE
YHHUKAJIBHBIX YHHUKaJIbHBIX XAUMHUYIECKUX YHHUKAIBHBIX
3JaHUH W | 3JaHUHA H | CBOMCTB IpH | 3JaHUMA u
COOPYKEHHH COOPYKEHUH CTPOUTENIBECTBE COOPYKEHHH
YHHKAJIBHBIX
31aHUH u
COOPYKEHHH
BJIIAJETH OtcyTcTBHE @®parmeHTapHsl | B nenoM | YcmoemHoe u | Pedepatst
MeTOoAaM HaBBIKOB e HaBBIKM | yCIEIIHOe, HO | cuctemarudecko | KoHTpoibHbIE
nogbopa CaMOCTOSITENIFHO | CAMOCTOSITEIBHO | CoJepiKaliee € TpHMEHEeHHe | paboTHI




ITnanupyemsie YpoBeHb ocBOeHHUS
PE3YIBTATHI OneHounoe
HEY/IOBIETBOPHUT | YAOBJIETBOPUTEN
OCBOCHUS XOPOIIO OTIIMYHO CPENCTBO
KOMITETEHINN CTIPHO bHo
KOHCTPYKLIMOHH | TO mogbopa | To moxdopa | mpoOemb HaBBIKOB TectupoBanue
BIX KOHCTPYKIMOHH | KOHCTPYKIIIOHH | BIIaJCHHE CaMOCTOSATEIHHO
CTPOUTENBHBIX BIX BIX HaBBIKAMH TO nogbopa
MaTepuagoB | | CTPOUTENIBHBIX CTPOUTENBHBIX CaMOCTOSATENBHO | KOHCTPYKIIOHH
criocobamu MaTepuaJoB M | MarepuajoB U | ro noabopa | bIX
3alIMTBl WX OT | CHOCOOOB Croco0oB KOHCTPYKIIMOHH | CTPOUTENBHBIX
KOPPO3MM  TIPH | 3aIIUTHl HMX OT | 3alIMTBl HUX OT | BIX MarepuaioB |
CTPOUTENBCTBE KOPpO3MH TPH | KOPPO3UU TPH | CTPOUTETBHBIX croco6oB
W 9KCIUTyaTalliM | CTPOUTENILCTBE CTPOUTENBCTBE MaTepuagoB M | 3aIIUTBl HMX OT
YHUKaJIbHBIX W 9KCIUTyaTalliy | ¥ DKCIUIyaTalldd | CHOCOOOB KOppO3UH  MpHU
3aHAN U | YHHKaJbHBIX YHHUKaJIBHBIX 3aUTBl UX OT | CTPOUTENILCTBE
COOPYKEHUI 370aHuHN U | 3maHui A | KOPpO3UH TIPH | U SKCIUTyaTaluu
COOPYXKEHUI COOPYXKEHUI CTPOUTENILCTBE YHUKaJIbHBIX
W 9KCIUTyaTallK | 34aHUH u
YHHKAJIbHBIX COOpYKEHHUH
31aHUI u
COOpYKEHUH
7.3 Tunosble KOHTPOJIbHBIC 3ajJaHud MWJIM HHbIC MaTepHaJIbI,

HeoOXoAuMbIe JJIsl OLEHKH 3HAHMI, YMEHHMi, HABBIKOB, XapPaKTEePHU3YIOIIHX
Jranbl popMUPOBaHUA KOMIIeTeHUMH B npouecce ocsoenusi OIIOII BO

I[J'ISI TCKYIICI'O KOHTPOJA 3adaHHA IIPCACTABIIAIOTCA COIVIACHO c IIn

Ky6I'AY 2.2.4 «DoHp OIIEHOYHBIX CPEICTB

Komnerennusi: OK-1 «Cnmoco0HOCTBI0O K a0CTPAKTHOMY MBbIILJICHHIO,
aHAJIU3Y, CHHTE3Y»

Pedepatsl (noxi1aanr)
Pexomenyemas temaTHka peepaToB IO Kypey:

1. Hcropust OTKpHITUS OCHOBHBIX 3aKOHOB XMMHH.

2. Benukue yueHble XUMHKHU

3. Hopwmsl 3K00TrHYecKoil 6€30MacHOCTH 1O BEUIECTBAM MEPBOTO KJIacca OMacHOCTH IS
JKUJIBIX TTIOMEIIEHU

4. HoBble cTpouTeNbHBIE MATEPUATIBI

5. Koppo3sust 6eToHOB, CIOCOOBI 3aIIUTHI

6. Koppo3sust MeTamioKOHCTPYKIUI

7. CrnocoObl 3aIIUTHI OT KOPPO3UH METAIOB: TPOTEKTOPHAS, IAKOKPACOUHBIE TTOKPHITHS U

Ap.
8. IleHoGeToHbI — MaTepuanbl Oy TyLIero
9. HoBbie MaTepuaibl B CTPOUTENBCTBE HA OCHOBE MTOJIMMEPOB
10. Dxonoruueckasi 6€30MaCHOCTh METAIIONIACTUKOBBIX KOHCTPYKIIHIA
11. IIpumeHeHne CUIIMKAaTOB B CTPOUTENIBCTBE
12. I'uncoBble M MarHe3naabHbIE BAKYIIUE
13. OcHOBHBIE CITOCOOBI aHAINM3a CTPOUTEIBHBIX MATEPHATIOB
14. Konnonasl B CTpOUTENBCTBE (BUTPAXkKH, LIEMEHT, KPACKH, JTaKU U JIp)
15. DnexTpoxumMuyeckas KOppo3us U crnocoObl 0OpbObI ¢ He



KonTpoJubHbie padoThI
KonTpoubnas pa6ora Ne 1 «Teopusi crpoenus atoma»

Bapuant Nel
1. WMcxonss W3 MONOXKEHUS DJJIEMEHTOB B IIEPUOAMYECKOM CHUCTEME, NAUTE XapaKTEPUCTHKY
aTOMOB: a) cepbl; 0) Maprasua.
2. CoctaBbTe (hOPMYJIbI OKCUI0B U THAPOKCHIOB 3JIEMEHTOB BTOPOIO MEPHUO/IA, OTBEYAIOLINX UX
BBICHIEM CTelneHU OKuciIeHHs. Kak WM3MeHSAeTcs KHUCIOTHO-OCHOBHOM XapakTep JTHUX
COECIMHEHUN?
3. aiiTe onpeeneHue 3JIeKTPOOTPULIATENbHOCTH. Kak n3MeHsieTcs 3IeKTpOoOTPULIATENbHOCTD P-
snemeHToB B VII-A noarpynne? Kak n3aMeHseTCsl UX OKUCIUTEIbHAsA aKTUBHOCTh U IOYEMY?
4. Hanmmmmre s1eKTpoHHbIe hopMyisl atomoB Zn u Cl 1 cooTBeTcTBYROMMX HOHOB: Zn®', CI”

KOHTpOJ’IbHaﬂ paGOTa Ne 2 «OKHCANTEIbHO-BOCCTAHOBUTEIbLHBIE PeakKnuun»

Bapuant Ne 1
1. MetogoMm »siekTpoHHOro OanaHca moalepute KO3()PUUIUEHTHI, YKaXUTE OKUCIUTENb U
BOCCTAHOBUTEJb JUISI CIEAYIOUIMX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN:
Cu+HNO3;—Cu (NO3),*NO+H,0;
HBr+H,SO4—Br,+SO,+H,0;
KCIO—KCIOs+KCl;

Kounrpoabnas padora Ne 3 «PacTBOpbI 371€KTPOJINTOB)
Bapuant Nel
1. Hanummre ypaBHEeHUs OucCCOLMAlMU cienyromux snekrponutoB: a) HiPO4; 6) NH4OH;
B) CaCly; 1) (CaOH),S0O4; 1) Ca(HCO3)s,.
2. lonumnTe ypaBHEHHUs pEaKklMii, COCTaBbTE K HUIM MOHHbIEC YPABHEHUS:
a) CaCO;+HCl— 0) CaCl,+Na3;POy4—
3. K pacTtBopy yKCyCHOH KHCIOTHI MpHOaBUIM aleTaT HaTpusa. B Kakyi CTOpOHY CMECTHUTCS
paBHOBECHUE IUCCOIMAIIUU YKCYCHOW KUCIIOTHI?
4. BplunciauTe pPaBHOBECHYIO KOHIIEHTPALIMI0 HOHOB H B pacTBOpe YKCYCHOM KHUCIOTHI C
KoHieHTpanuei 0,1Momns/n (crenens nuccornmanuu passa 0,13).

Kounrtpoabnas padora Ne 4 «OCHOBBI 2J1eKTPOXUMHUMN»
Bapuant Ne 1

1. Beruucnure 351eKTPOAHBIN MOTEHIMAN, BOSHUKAOIIMN MPHU MTOTPYKEHUH IMHKA B pacTBOP €ro
COJIXA C KOHIIEHTpaluel KaTHOHOB Zn*" 0,001 momb/11.
2. CocTaBbTe CXEMbI raJIbBAHUUECKUX 3JIEMEHTOB, B KOTOPBIX MPOTEKAIOT CIEAYIONINE PEAKIINU:

a) 2A1+6H —3H,+2A1"

6) Mn+2AgN03—>Mn(N03)2+2Ag
3. Hanummure ypaBHEHUS XMMHUYECKUX IMPOIECCOB, MPOUCXOASAIMIMX IPH AJIEKTPOJIU3E BOJHOTO
pacTBopa ocdara HATPUSI C UHEPTHBIM aHOJIOM.

TecTnl

baza paHHBIX TecTOBBIX 3amaHuii B cucteMe TtectupoBaHus «INDIGO»
BKJItO4aeT 250 BOMPOCOB MO BCEM paszfiesiaM AUCHMIUIMHBI, IPUMEPHI 3aJaHUN 10
TeMaM MPEICTABICHBI HA TPUMEP OJTHOTO BapUAHTA.



Tema «OCHOBHBIE IOHSTHUS M 3aKOHbI XUMH W)

1: KT=2

S: IIpocThie BelecTBa
-: TIOJIMATUIICH

+: rpadur

+: Genbrit pochop

- aMMHaK

2: KT=3

S: MonsipHBIif 00beM — 3TO

+: BenMumMHa, paBHas 22,4 11 1715 pa3MyHbIX I'a30B MPH H. Y.

- 00BEM OJTHOM MOJIEKYJIbI raza

+: BeJIMYMHA, paBHAsl OTHOIICHUIO 00bEMa T'a3a K €ro KOJIUYECTBY
+: 00BEM, 3aHUMAEMBIN 6,02-1023 MOJIEKYJIaMHU ra3a

3: KT=1

S: MaccoBas 10511 JKene3a HanOoJIbIas B CICAYIOMUX COSTMHCHUSIX
-: IUPUT

+: MarHeTuT

-: cynbun Fe (1)

-: okcuaFe (I1I)

4: KT=1

S: [IpocTeie BelecTBa OTIIMYAKOTCS OT CIOMKHBIX

+: COCTOAT U3 aTOMOB OJHOI'O BH/IA

-: B XUMHUYECKHUX PEaKIMsIX MOTYT pa3jiaraTbcsi ¢ 00pa30BaHUEM HECKOJBKUX JPYTUX BEIIECTB
-1 COCTOSIT U3 aTOMOB Pa3HbIX BUJIOB

-2 IPOCTHIX BEIIECTB U3BECTHO OOJIBIIE, YEM CIIOKHBIX
5I: KT=2

S: MonsipHblif 00bEM ra3a usmepsiercs B

- MOJIb

+: J1/MOJTB

+: M°/MOIIB

-2 JI/KMOJIb

6. KT=2

S: Macca oniHOi1 a.e.M. paBHa
=1r

+:1,66:107* 1

- 1,66:10™* kr

+: 1,66-10‘271(1“

Tema «PacTBOPBI 3JICKTPOJIMTOB U HEIJIECKTPOJIUTOBY

1: KT=1

S: DnekTpryecKkuil TOK MPOBOJIUAT
+: BozHbIi pactBop NaCl

-: CIIUPT

: BOJIa JUCTUJUINPOBAHHAs

: BOAHBIN pacTBOp caxapa

: NaCl kpucrannuueckuit



2: KT=1
S: Jluccounanusi CEpHON KUCIOTHI JAET ### noHa
+:3

3: KT=1

S: Mon CI o6pasyercst ipu JUCCOIUAITUN
-: KCIO;

- KC104

-: HCIO

+:KCl

- Clz

4: KT=1

S: Muccounarueli Ha3bIBAIOT

-: pa3ziesieHue CMeCH IyTeM HarpeBaHUs

-: pacTBOpPEHHUE COCIMHEHHUS B BOJIC

+: pacraz pacCTBOPEHHOT'O BEIIECTBA HA HOHBI
-: B3aMOJICHCTBHE BEIISCTBA C BOOOM

5: KT=1

S: HaubOoiee cuiipHast KUCIOTA
- H2C03

-: HCOOH

- st

+: HCI

-: HF

6: KT=1

S: OTnuuuTeNbHOM YepTON OCHOBAHUS ABJISETCSA

-1 CIIOCOOHOCTH PACTBOPATHCS B BOJIE C 00Opa30BaHUEM IIEI0UYN
-: 00pazoBaHKEe MOHOB BOJIOPOA MIPH IUCCOIUALIAN

+: oOpazoBanue nonoB OH™ npu nuccormanumu

-: B3aUMO/ICHCTBUE C COJISIMU

- CITOCOOHOCTH OKPAIINBATh JIAKMYC B KPAaCHBIH I[BET

7: KT=1

S: Hucconnarus CaCOs;

-: HE MPOUCXOJIUT

+: MpoTeKaeT o4eHb C1ado

-: TIOJTHOCTBIO pacnagaceTcsl Ha HOHBI
-: HE INCCOLUUPYET

Komnerenuus: I[IK-9 «3HanumeM OCHOBHBLIX CBONMCTB M MOKAa3aTeJel
CTPOUTEJIbHBIX MAaTEepHAJIOB, NMpUMEHsIeMbIX npu CTPOUTEJIBLCTBE
YHUKAJbHBIX 3IaHUI U COOPYKEHHID»

Pedeparsi (10x1a1b1)
Pexomennyemas Temarnka pedeparoB 1Mo Kypcy:

1. OcHoBHBIE CIOCOOBI aHATTN3a CTPOUTEIHHBIX MAaTEPHATIOB
2. Konnouasl B CTpPOUTENHCTBE (BUTPAXKH, IIEMEHT, KPAcKH, JTAaKU U JIP)



DIEKTPOXUMHUECKAs! KOPPO3Us U criocoObl OOpHOBI ¢ HEl
Kpemuuiioprannueckue COeAMHEHNS B CTPOUTEIBCTBE
KaranuzaTopsl 1 ”HTUOUTOPBI TBEPAEHUS OPTIAHILIEMEHTA
Jlaku u Kpacku — pa3HOBUIHOCTH JUCTHIEPCHBIX CUCTEM
CnnaBbl Ha OCHOBE )K€JI€3a B CTPOUTENIBHBIX KOHCTPYKIUAX
CoennHeHUs KPEMHUS B CTPOUTEIHCTBE

Buasl KOppO3MOHHOCTOMKUX OETOHOB

10. CoBpeMeHHbIE MOJIMMEPHBIE MAaTepUANIbl B CTPOUTEIHCTBE
11. AHTHIIMPEHbI U 00JIACTH UX IPUMEHECHHS

12. KomnayH/ibl B CTPOUTENBCTBE

13. BogosmynbCHOHHBIE (JTaTEKCHBIE) KPacKu

14. MeTtajuibl B CTPOMTENBHBIX MaTepUaiax

15. XKecTkocTh BOJBI M CIIOCOOBI €€ yMSATUCHUS

16. Xumus BemecTBa B KOHAEHCUPOBAHHOM COCTOSTHUU

WX n bW

KonTposabHubie padoThl

KounrpoabHnas padora Ne 5 «OcHOBHBIE NOHATHS M 32KOHBI XUMHI»

Wcnionb3yst maHHbIe TAOIHITBI PEIINTE 3a7a4y Balllero BapHUaHTa.

Ne ®dopmyna BelecTna M, r/monb m, T n, MOJb N Vn.y., Moska,
I I/MOJ-2KB

1 NH; 34

2 H;PO, 196

3 CO, 2

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

5 H,SO, 5

6 0, 5,6

7 NaNO; 0,2

8 CaO 56

9 H, 0,5

10 Na,CO;3 10,6

11 SO, 6,02:10”

12 HNO; 2

13 H,O 3

14 H,S 11,2

15 Fe, O3 142

KounrtpoJabsHnas padora Ne 6 «Xumusi Boab»

Bapuanr Ne 1

1.CocraBbTe MOJIEKYJISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEAKINI B3aUMOIEHCTBUS
B pacTBopax Mexay: a) NaHCO; u NaOH; 6) K,CrOs; u HC1; B) BaCl; u Na;SOs.

2. HaiiT MaccoByI0 0O TIIOKO3BI B pacTBOpe, coaeprkaiieM 280 r Boas! U 40 I IIIIOKO3BI.

3. Ha ckosibKkO rpaaycoB MOBBICHTCS TeMIlepaTypa KWIeHHs BojJbl, ecad B 100 T BOZbI

pactBopuTh 9r CsH206? D0ymmmockonuyeckas KoHcTaHTa Bojbl 0,52

KonTtpoabsnas padora Ne 7 «Koppo3usi MeTa/lI0B U CIIABOB)

Bapuant Ne 1




1. Kakue mpomecchl MpoTEKaloT MPU KOPPO3UMH TEXHUUECKOro >Keyne3a B aTMOoc(hepHBIX
ycnoBusix? CocTaBbTe JIEKTPOHHBIE YPABHEHUSI 3THX MTPOIIECCOB.

2. CoctaBbTe ypaBHEHHS IPOLIECCOB HA aHOJE U KaTOJle, CYMMapHOE ypaBHEHUE U CXEMY
KOPPO3HH MarHueBO-HUKEJIEBOrO CIUIaBa B BO3IYLIHO-HEUTPAJIbHOW U KUCIION Cpeaax.

KonTtpouabnas padora Ne 8 «KoHCTpyKIIMOHHBbIE MaTePHAJIBI»
Bapuant Ne 1

1. Hanumure GpopmyIibl cOeIMHEHNH: THAPOKAPOOHAT ATIOMHUHUSA, CYIb(aT THIPOKCOMETH,
cepHas kuciora, ruapokcupa onoBa (II), okcun kamus. PaccuurtaiiTe MOJIIpHBIE Macchl
HKMBAJICHTA.

2. CoctaBbTe ypaBHCHHMS peakIMii 00pa3oBaHUsS BCEX BO3MOXHBIX COJIEH TIpH
B3aMMOJEHCTBUM I'MJIPOKCHIa MarHus U cepoBoAopoa. Bo3MOXkKHbBIE KUCIIBIE U OCHOBHBIE COJIU
MIEPEBECTU B CPEIHUE, 1aTh HA3BAHUS COJISIM.

TecTnl

ba3za nmaHHBIX TecTOBBIX 3amaHui B cucreme TectupoBanus «INDIGO»
BKIt0oyaeT 250 BOIPOCOB IO BCEM pa3fernaM IUCLUILUIMHBI, IPUMEPHI 3aJaHul IO
TE€MaM IPEACTABICHBI HA TPUMEP OJHOTO BAPUAHTA.

Tema «KOppOZ}l/Iﬂ METAaJJIOB M CIIJIAaBOB»

1: KT=1

S:Xpowm siBisieTCSt KaTOOM 1O OTHOIIEHHUIO K ...
+:Li

+: Zn

- Sn

-: Fe

2: KT=1

S: ATmocdepHast Koppo3us xKenesa, MOKPHITOTO CI0eM HUKEISl IPU HAPYIIEHUH TOKPBITHS
COITPOBOKIAETCS

-: pa3pylIeHHeM HUKeIs

-: paspylieHHeM 000MX METAJIJIOB

+: paspyuieHreM xenes3a

-: 00a MeTaylyIa COXpPaHIIOTCS HEU3MEHHBIMH

3: KT=1

S:AtmocdepHas Koppo3us OLIMHKOBAHHOTO >Keje3a MPY HApYIIEHUH TTOKPBITHS
COITPOBOKIAETCS

-: pazpylieHneM 000uX METaJIOB

-: pa3pylIeHHEM Keie3a

+: pa3pyluieHrueM MOKPBITUS

-: He U3MECHSCTCS HY IIMHK, HU KeJIe30



4: KT=1

S:Haubonee OpICTpo MpOTEKAET KOPPO3Us Keje3a MPU KOHTAKTE C ...
-2 Ni

- Sn

-2 Cd

+:Pb

5:KT=1

S:IIpouecc okucneHus cepedpa UAET B ralbBAHUYECKOM 3JIEMEHTE ...
- Ag-Zn

-: Ag-Ni

+:Ag-Au

-2 Ag-Cu

6: KT=1

S: B ranpbBaHUYECKOM AJIEMEHTE ... UACT MPOIECC
Zn>" + 28 = Zn°

-2 Cr-Zn

+:Mg-Zn

-2 Ag-Zn

-: Fe-Zn

Tema « KOHCTPYKIIHOHHBbIE MATEPHAJIBD

1: KT=1

S: Peaknust MeXy Cylb(QHUIOM HATPUS U COISTHON KUCIOTOM MPUBOAUT K 00pa30BaHUIO
: HEpaCTBOPUMOTO BEIIECTBA

+: ra3000pa3HOro BeleCcTBa

-: MaJIOJTUCCOIMUPYIOIMIETO BEIeCTBa

-: peaxius He UJIeT

2: KT=1

S: CunukaT HaTpUs pearupyer
-1 C YTOJIbHOM KUCJIOTOM

-1 C COJIIHOM KHUCIIOTOH

-: ¢ BOJIOH

+: cO BCeMM 3TUMHM BEIIECTBAaMHU

3: KT=1

S: Peakuus xjopuia amoOMUHES 1 HUTpaTa cepedpa MpoTeKaeT ¢ 00pa3oBaHHEM
+: HEpacTBOPUMOTO BEI[ECTBA

-: Ta3000pa3HOro BEIIECTBA

-: PacTBOPUMOTO BEIIIECTBA

-: peakuus He UJIeT

4: KT=1

S: Peakuus NaOH + HCl— oTHOCHTCS K TUIY peakuuit
-: IPUCOETUHEHUS

- 3aMeIlEHus

+: HOHHOr0 OOMeHa

- pa3iIoKeHus



5: KT=2

S: OnHOBpPEMEHHO B pacTBOPE MOT'YT HaXOUThCS
-: H,O+P,05

+: KOH +CacCl,

-: Li,O+HC1

+: Si02+H20

6: KT=1

S:Cynbdar meau (II) pearupyeT B mpucyTCTBUU BOBI C KX/IbIM U3 BEIIECTB Habopa:
-: KapGonar HaTpus, xene30, XJI0PHUI Kalus

-2 Xumopu xkenesa (I11), xmopun cTpoHmusi, cepedpo

+: AMMHaK, IUHK, THAPOKCH]T HATPUS

-: Maruuii, okcun nutus, ruapokcus nuaka (1)

-: Okeup cepsl (IV), ruapoxcun 6apust, HaTpHii.

7: KT=1

S:Toapko CpEaHsAA COJIb ITOJIYYacTCA IO pEaKIIUN
-2 HoSO4 + Mg(OH)2 =

-: Li,0 + H,CO; =

+: NazO + HzO + N205 =

-: CH3COOH + Cu(OH), =

-: H3PO4 + NH; =

Bompocsl u 3aganus ISl NMPOBeeHHUS] IMPOMEKYTOYHOTO0 KOHTPOJIS

3adeTa

Komnerennusi: OK-1 «Cnoco0HOCTBI0O K a0CTPAKTHOMY MbIILJICHHIO,

aHAJIM3y, CHHTE3Y)

Bomnpocsl k 3auery:

[Tepunonnueckuit 3akoH [[.M1.MeHneneeBa - OCHOBHOM 3aKOH XMMUH,
€ro coBpeMeHHas (popMyIupoBKa.
MeTtanibsl 1 HEMETaAILIbI, UX MOJIOKEHUE B IEPUOJAUYECKON CUCTEME.

OcHOBHBIE CBOMCTBa 3JEMEHTOB — aTOMHBIA paJdyC, SHEPrus
WOHU3ALMU, CPOACTBO K DJJEKTPOHY M JIIEKTPOOTPULATEIBHOCT,
BO3MOYHBIE CTEIIEHU OKHCJIEHUS, OKHUCJIUTEIBHO-

BOCCTaHOBUTEIIbHBIE CBOMCTBA DJIEMEHTOB.

THUIIBI XMMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAs, METAJJIMYECKAs.
Pa6otst Jlstouca, I'eittnepa, Jlongona, [lonmunara u np. B yuyeHuu o
XUMHYECKOU CBs3U. MloHHas CBsI3b, €€ NpUpoaa, NOHHBIE KPUCTAIUIBI.
Kpucramnmnueckue BelecTBa ¢ MOHHOM PEIIETKOM, UX CBOMCTBA.

Kommnekcubie coenunenus. Teopust Bepuepa.

TemnnoBeie 3¢ dexThl peakimu. 3akoH ['ecca.

Kiaccel opraHnyeckux COeIMHEHUN.

MeToj BaJICHTHBIX CBSI3€M M MOJIEKYJISIpHBIX opOuTaneit. CrocoObl
N300paKEHUS KOBAJICHTHBIX CBSI3€M, CBOMCTBA KOBAJIEHTHBIX CBSI3EM:



OJIMHA, OJSHEPIUuA, HACBIIICHHOCTb, HAIIPABJICHHOCTD. [lonsitTue o
FI/I6pI/II[I/ISaLII/II/I ATOMHBIX Op6I/ITaJIeI>'I. O U T — CBA3U. Pa3HOBI/II[HOCTI/I

KOBAJICHTHOM CBi3HU - HCIIOJIIpHAA, IMOJsIpHAA, JOHOPHO-
AKICIITOpHAA.

AHK&HBI, AJIKCHbI M aJKaJIUCHbI — CBOMCTBA U IMPUMCHCHHUC B
CTPOUTCIILCTBC.

Mertanniuueckast CBs3b, €€ OCOOEHHOCTH, XHMHMUYECKHE CBOMCTBa
METaJIOB.

AMQOTEpHBIE 3JIEKTPOIUTHI, UX Auccoruanus. CocTaBbTe HOHHO—
MOJIEKYJISIPHBIE YpaBHEHUsI B3auMoeicTBUs rujipokcuia xpoma (I11)
C KACJIOTAMH U ILEJI0YaMHU

3akoH ABOrajipo u ero cieAcTBUs. MossipHbIil 00beM raza. Kakas
Macca, Kakoe KOJMYECTBa BEUIECTBA, KAKOE YHCIO MOJIEKYJ, KaKoe
KOJIMYECTBa YKBUBAJICHTOB COOTBETCTBYET 00bEMY Kucioponaa 11,21
(m.y.).

KommuiekcHble coequHeHus. Metoabl monyyeHus. BHyTpeHHss u
BHEIIHSAS KOOpJAMHAIIMOHHBIE cdepbl KoMmiuiekcoB. CTpyKTypa
BHYTPEHHEHW KOOPAUHAIIMOHHON chephl

OHepretuueckue 3(Q(PEKTHl XUMUYECKUX peakiuud. BHyTpeHHss
SHEPTUS U SHTAIBIHUS 00PA30BAHMS XUMUUYECKUX COCTMHEHUM.

KoHnurypanus 351eKTpoHHBIX opOuTanel B MpOCTPAHCTBE: S-, p-, d-
, u f — opburami. EMkocTh ypoBHeit u moxypoBHeii. Pacnpenenenue
AJIEKTPOHOB B aTOME, MPHUHIIMI HAMMEHBIIEW 3HEpPruu, npasuio B.
M.KieukoBcKoOro. 3anoaHeHue opOuTaeil IeKTpOHaMH B pealbHbIX
atomax, npuniun Ilaynu, npasuno I'yaaa. CriocoOsl n3o00pakeHus
pactipenenenus ieKTpoHoB: 1) meton Koccens; 2) 3JeKTpOHHBIC
dbopmynel; 3) rpaduueckre AIEKTPOHHBIE CXEMBl. XapaKTepUCTHUKA
AJIEMEHTOB MCXO/S U3 CTPOEHHUS UX aTOMOB.

OOpaTUMOCTh XMMHUYECKHX PEaKinid. XUMUYECKOE PABHOBECHE B
TOMOT€HHBIX M TE€TEPOreHHBbIX cHcTeMax. KoHCTaHTa XMMHUYECKOTO
paBHOBECHS, €€ pOJib B OIEHKE HAIPAaBICHHOCTH XUMHUYECKHUX
peaKLni.

Onepretuueckue 3(O(PEKTHl XUMHUYECKUX peakiuu. BHyTpeHHss
SHEPrus W DHTANbIKA OOpa30BaHMUS XUMHUYECKUX COCIUHEHUMU.
Tepmoxumusi. [lepBoe Hayano TEpMOAMHAMHKH, €rO0 3HAYECHUE U
MIPUMEHEHUE.

3anaHus 11 IPOBe/IEeHNsI 3a4eTa

l.

Hamumure ¢opMynbl  cOoeUHEHUU: THAPOKApOOHAT —aFOMHUHUS,

cynb(dar rumpokcomMenu, cepHas kuciota, rugpokcua onosa (II), oxcua xamus.
PaccuuraiiTe MOJSIpHBIE MacChl SKUBAJICHTA.

2.

CocTaBbTe ypaBHEHHUS peakinii 00pa30BaHMs BCEX BOZMOMXHBIX COJICH

Ipu BSaHMOﬂeﬁCTBHH IT'MAPOKCHUaa MAariusga U CCpoBOaAOpOaA. Bo3moxkHbBIE KHCTIBIE
N OCHOBHBIC COJIM IICPCBCCTHU B CPCAHUC, 1aTh HA3BAHHA COJISAM.



3. Hamumwure dopmMynbl coeAMHEHUU: TUAPOCYIb(HA KaJIbIHs, HUTPUT
TUAPOKCOMENM, yroibHas kuciota, ruapokcua Hukens (II), oxkcun cepur (IV).
PaccuuTaiiTe MOJISIpHBIE MacChl SKMBAJICHTA..

4. CocraBuTb ypaBHEHHMS [ IMKJIA TPEBpPALICHUN: TUIPOKCUJ
xkenesa (III) — xmopun auruapokcoxkenesa (III) — xmopun xenesa (III) —
ruapokcu xxenesa (I11)

5.  Hanummre GpopMynbl cCOeAMHEHUU: THAPOCUIMKAT HATPUsl, KApOOHATT
TUJPOKCOMAarHus, a3otHas kuciora, ruapokcu nunka (II), okcun yrnepona (IV).
Paccunraiite MOISIpHBIE MacChl SKUBAJICHTA.

6. CocraBbTe YpaBHEHHs PEAKUUW MOJIYYEHHS] BCEX BO3MOKHBIX COJIEH
NpU B3auMOJIeMCTBUM TuaApokcuaa xkenesa (I11) u cepHoit kucIOTOM, HA30BUTE UX.

7. CocraBbTe (QOpPMYJIBI OKCHAOB M THAPOKCHUIOB 3JIEMEHTOB BTOPOTO
NEepUoJia, OTBEYAIOIIMX WX BBICIIEH CTENeHH OkKuciaeHusa. Kak u3MmeHsiercs
KHCIIOTHO-OCHOBHOM XapakTep 3TUX COCTUHEHUM?

8.  JlailTe moJIHYIO XapakTEpUCTUKY 3emMeHnTa Ne 34

9. Hanummre onexkrpoHHsie Qopmynsr atomoB Ca uw N wu
COOTBETCTBYOMHX HOHOB: Ca®’, N° .

10. laliTe monHYIO XapakTepUCTUKY deMeHTa Ne 43

11. V¥ xakoro u3 p-3J€MEHTOB ISTON IPYINIbl NEPUOAUIECKON CUCTEMBI —
dbochopa wiM CyppMbl — CHUJIbHEE BBIPRKEHBI HEMETALTMYECKHE CBOMCTBA?
CoctaBbTe (POPMYJIIBI BOJIOPOJHBIX U KUCIOPOIHBIX COEIUHEHUM 3TUX 3JIEMEHTOB.

12. [lailTe MOTHYIO XapaKTEPUCTUKY diteMeHTa Ne 35

13. Omnpenenure U3MEHEHUE >SHTPONUU AS’os B XOIE XHMHYECKOI
peaKklny, IPOTEKAIOIIEH MPU CTAaHJAPTHBIX YCIOBHIX B HJI€aJIbHOM ra3000pa3HOM
cocTosiHiH. OOBACHUTE 3HAK M3MeHeHHsS AS 5og B Pe3yJIbTaTe JAHHON PEAKIIH:

14. CO(F) + 3H2(r) HCH4(F) + HzO(r).

15. Hanumwure BbIpa)KE€HHWE KOHCTAHTHI PABHOBECHUSl ISl CIEAYHOLIEH
peakiun: 2H,O() + 2Cly) <> 4HCl) + Oyy. Kyna cmectuThes paBHOBECHE IPH
YBEITMYCHUH JIABJICHUS?

16. Bo cKOJIbKO pa3 BO3pacTET CKOPOCTh TMPSMOW PEAKUUH IpU
yBenuueHuu naBieHus B cucreme N, + 3H, = 2NH; B 2 pa3za

17. Omnpenenure wu306apHbiii TemioBoil sddekt AH’ys xmmmdeckoit
peakiuu CrenaiiTe BbIBOA O BBIICJICHHH WJIW MOTJIOIIEHUH TEIUIOTHI B MPOIECCE
pe€aKuunun: 4NH3(r) + 502@) > 6H20(r) + 4N0(r).

18. Hamummre BbIpakK€HHWE KOHCTAHTBl PABHOBECUS [UJIS CIEAYIOLIEH
pC€aKuunun: 4N02(r.) + Oz(r.) Aad 2N205(r.).

19. Bo cCkoapkO pa3 BO3pacTeET CKOPOCTh  NPSIMOM pPEaKIUu IpHU
yBenunuenuu nasieHus B cucteme CO + Cl, = COCl, B 4 paza.

20. CocTaBbT€ MOJIEKYJIIDHBIE W HOHHO-MOJIEKYJISIPHBIE ypaBHEHUS
peaknuii B3aumoiericTBus B pactBopax mexay: a) NaHCO; u NaOH; 6) K,CrOs u
HCI, B) BﬂClz n NﬂzSO4.

21. Hailtu maccoByr IOdI0 TJIIOKO3bI B pacTBope, coaepxkamiem 280 r
BOJIbI U 40 T TITIOKO3BI.



22. Ha cKoIbKO IpaJycoB MOBBICUTCS TEMIEPATypa KUIEHUS BOIbI, €CIH
B 100 r Boasl pactBoputh 9r CcH[,Os? DOymmuockonuueckas KOHCTaHTAa BOJbI
0,52

23. CocTaBbT€ MOJICKYJISIDHBIE W HOHHO-MOJIEKYJISIDHBIE ypaBHEHUS
peakuuii B3aumojeucTBusi B pacTBopax Mexnay: a) K,S u HCI1; 6) FeSO, u
(NH,),S; B) Cr(OH;) u KOH.

24. 1mn 25% (mo macce) pactBopa coaepxkut 0,458r pacTBOPEHHOTO
BelecTsa. KakoBa mI0THOCTB 3TOro pactBopa?

25. Ilpm pactBopenun 5,0r BemecrBa B 200r BOABI NOJIy4aeTcs He
IPOBOJALIMN TOKa pacTBOp, Kpuctammsupyromuiics npu 1,45 °C. Onpenenutsb
MaccCy pacTBOPEHHOI'O BEIIECTBA

26. Kakoil ranbBaHWYECKHW 3JIEMEHT HAa3bIBAETCS KOHIEHTPALIMOHHBIM?
CocTaBbTe CXEMY, HAIMILINTE IEKTPOHHBIE YPABHEHUS 3JIEKTPOAHBIX IPOLIECCOB U
Borurciiute OJ[C TraJlbBAaHUYECKOTO JJIEMEHTa, COCTOSIIIET0 U3 CepeOpsHBIX
ANEKTPOAOB, omylleHHbIX: nepBbid B 0,01 H, a BTOpoit — B 0,1 H pacTBOpBI

27. [Ans HUKEIWpPOBaHWUS JE€Tald W3 KaKoro MaTrephana CJleayeT
u3rotoBuTh aHoj? CocraBbTe CXeMy OdJeKkTpoiu3a pactBopa coiu NiSOs ¢
HUKEJIEBBIM aHOAOM, HAMNWIIUTE 3JICKTPOHHBIE YPaBHEHHS MJi1 MPOLECCOB,
MPOTEKAIOIINX HAa KATOAE U aHOJIE.

BOIIpOCbI K 9K3aMEHY

1  OOmue cBenaeHust o pactBopax. Tumbl pacTBOpoB. BonHble M HEBOIHBIE
pacTBOPBI. DHEPreTHKA MPOLIECCa PACTBOPEHUA. PacTBOPMMOCTh BEILECTB.
3aBUCHUMOCTh PACTBOPUMOCTH OT MPHUPOABI U CBOWCTB PACTBOPUTENS H
pacTBOPEHHOI'O BELIECTBA.

2  CreneHb 5JIEKTPOJUTHYECKON aucconuanuu. PakTopbl, BIUAIONIME HA
BEJIMYHMHY CTeNeHU aucconuanuu. CUibHbIC U cIa0ble DIEKTPOIUTHI.

3 Karogneie u aHoaHbIE MOKPbITUS. KOppo3ust XpoMUPOBAHHOIO KeJe3a MpH
HapyLIEHUU LEJTOCTHOCTU HOKPBITUS

4 OCHOBHBIE MOHATUS XUMHUU: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, MOJIb,
MOJISIpHAs Macca.

5 OO6mias xapakTepUCTUKA METAIIOB, UX (DU3UYECKUE CBOMCTBA. 3aBUCUMOCTD
CBOWMCTB METAJUIOB OT WX IOJOXEHUS B mepuoanueckour cucreme . .
MengeneeBa BHyTpeHHee CTpoeHHE METANIOB. XUMHYECKHE CBOMCTBA
METAaJIJIOB.

6 Xwumuueckoe paBHoBecue, npuHiun Jle Illarenbe 3anummre KOHCTaHTY
XMMHYECKOro pasHoBecus peakuuii: Fe,O3xyT3COr)—2Fek)t3COyry;
Noryt3Har—2NH; )

7  OcCHOBHbBIE 3aKOHBI XMMHH: 3aKOH COXpaHEHUs Macchl U 3Heprun M. B.
JIoMOHOCOBa, 3aKOH TMOCTOSIHCTBA COCTaBA XHMHUYECKHX COCIMHEHUU
IIpycra.

8 JIérkme KOHCTPYKUMOHHBIE METaulbl. bepuiuiuii, MarHuii, aatOMUHUMA.



10

11

12

13

14

15

16

17

18

19

20
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22

@uznyeckue M XMMHUYECKHME CBOWCTBA, WX COEAWUHEHMS, CILIABBI,
UCIIOJIb30BAaHUE B TEXHUKE. AMQPOTEPHOCTh OKCHUAOB M THAPOKCUIIOB
OepUILIHS U ATFOMUHUS

Buael kopposzun metamioB. Kopposusi J1yeHOro ene3a B pa3iIMyHON
cpene.

Kitaccel HEOpraHM4ecKux COEIUHEHUI; OKCHUIbl OCHOBHBIE, KUCJIOTHBIE U
amporepubie. ONMUIINTE XUMUYECKUE CBOMCTBA OKCHJIa KaJbIUS U OKCHJIA
cepnl (VI).

Tsoxénble KOHCTpYKUHMOHHBbIE MeTaiuibl, d-anementsl [-VIII moarpymm.
XHUMHSL 3JEMEHTOB CEMEWCTBA JKelle3a, UX CIUIaBbl U HX XUMHUYECKHE
coennHeHHs. Hanummre ypaBHEHUs peakiyii, C MIOMOIIbIO KOTOPBIX MOKHO
OCYILIECTBUTH CJIeIyIOLIE pPEBPALLCHUS:
FC(OH)3—>FC(OH)2C1—)F€OHC12—>FCC13—>F62(SO4)3

KoHuentpanus pactBopoB, crocoObl ee BbIpaxkeHUsl. Paccuuraiite maccy
THJIPOKCH/Ia HATpUs U MacCy BOJIbI, HEOOXOIUMYIO AJIi MPUTOTOBICHUS
500r 5% motroliero pacTBopa.

OKBUBAJICHT, KOJMYECTBO BEIIECTBA OSKBUBAJIECHTA, MOJIIpHAs Macca
SKBUBAJIEHTOB. 3aKOH YKBUBAJICHTOB

Mertoasl omnpenaelieHusi BoJopoaHoro nokaszarens. Paccuuraiite pH 0,011
pacTBOpa r’UAPOKCHUIA KAJIHS

OOmue TOHATHS O MOJYINPOBOJHUKAX, HMX XHWMHYECKOW MPUPOJE,
HHEPreTUYECKHE 30HbI (BAJICHTHAs, 3alpelléHHAas U 30Ha MPOBOJUMOCTH).
[Tonsatre o moHOpPHOW U akmenTopHo mnpumecsx. O030p P-’IEMEHTOB
o0JaaronmX MoIynpoOBOJIHUKOBBIMU CBOMCTBaMU (O0Op, yriiepo1, KpEMHHU,
repManvii ¥ ap.). IlpumeHeHWe NOJYyNPOBOAHMKOB B COBPEMEHHOMU
TEXHUKE.

Oxcuzpl ¥ THAPOKCHIBI MAapraHia, X cBOMCTBA. OKUCIHUTENIBHBIE CBOMCTBA
NIEpMaHraHata Kajaus B pa3JIM4HbIX Cpeaax.

3akoH ABoranapo, cieacTBue u3 3akoHa. [loctossnnas ABoraapo. [lonsarue o
MOJISIPHOM 00BEME.

Crpoenue, kinaccuukamuss W CBOWCTBA OPraHMYECKUX COCIUHCHHI.
VYrieBogopoasl M uxX Nnpou3BoAHble. COCTaB M CBOWCTBA OPraHUYECKOIO
TormuBa. TBEpaoe, kuakoe u razoodpasHoe TormauBo. [lonstre o Ppusnko-
XUMHUYECKUX MPOILECCaX TOPEHUs TOIUIUBA.

Karogueie u anoanble TOKpbITHA. KOppo3usi XpOMHPOBAHHOTO Kelle3a Mpu
HapyIIEHUU HEJTOCTHOCTH OKPBITUS B KUCIOW U HEUTPAJIIBHOU CpeEJiE.
Bo3HukHOBEHHE U pa3BUTHE MPOOJIEMBI CTPOCHUS aToMa. fepHas MOJAEIb
atoma o 3. Peszepdopay. CocTtaB aTOMHBIX siiep, MPOTOHHO-HEHUTPOHHAS
teopus J.Jl. Urnarenko u E.H. I'antona. M30TtorsL.

Xumuss  nonuMmepoB. CrnocoObl  MONy4YEHHUS  TOJUMEPOB,  PEaKUUU
MOJIMMEPU3AIMU U MOJIMKOHJICHCAMHA. 3aBUCUMOCTh CBOWCTB IOJHM-MEPOB
OT CcoCTaBa M CTPYKTYpbl. XHUMHUS HOJUMEPHBIX KOHCTPYK-IIHOHHBIX
Marepuanos. [lonrMmepHbIe TOKPBITHS U KIIEH.

Buabr OKHUCJIUTEINBHO-BOCCTAHOBUTEIIBHBIX peaKuuil. Metonom
AIIEKTPOHHOTO OanaHca noadepute Ko3PUIUESHTHI, YKOKUTE OKUCIUTENb U



BoccTaHOBUTEND B peakuusax: ZntHNO ;5 oumy—Zn(NO3),*NO,+H,0;

23  Tunsl ruaponusa conei. CTeneHb 1 KOHCTaHTa THAPOJIN3a.

24 OcHoBable moctynatel H. bopa. KopmyckyispHO-BOJHOBOM Jyaiu3m
371eKTPOHOB. OCHOBHBIE TTOJI0KEHUSI KBAHTOBOM XMMHUHU. KBaHTOBBIE UKCIa,
SHEPIreTUYECKUE YPOBHHU, IMOYPOBHH, AaTOMHBIE OPOUTAIIH.

25 bepunnuii, amomuHuil. PU3MUECKHUE W XUMHUYECKHE CBOWMCTBa, HUX
COEJIMHECHUSA, CIUIaBbI, MCIIOJL30BAaHHE B TE€XHHUKE. Hamuiure ypaBHEHHS
peakiuid, C TMOMOIIbI KOTOPHIX MOYXKHO OCYIIECTBUTH CIEAYIOLIUE
npespamieans: Be—BeO—BeCl,—Be(OH),—K;BeO,—BeSO,

3ananuﬂ K 9K3aMCEHY

1. Paccauraiite maccy CuSQOy4-5 H,0O, He0OX01uMyt0 11l MPUTOTOBIICHUS 5
1 0,01% pactBopa.

2. Paccuuraiite pH pacTtBopa COJSIHOM KUCIOTBI, €CJIM €r0 KOHIEHTpalus
paBHa 0,01 Momb/n

3. PaccumuTaiiTe Maccy 0€3BOJHOTO XJIOpHa MarHus, HE0OXOJAUMOIO JIs
MPUTOTOBJICHUS:

a) 0,1 m pacTBOpa
0) 0,2 H pacTBOpa
B) 1% pacTtBOpa

4. Paccuurtaiite, kakyr wmaccy MenHoro kymopoca (CuSO, - 5H,0)
HEO0OXO0IMMO B3STh JJisi mpurotoBiieHust 3 % pactBopa maccoii 3 kr. Kakyto cpeay
OyJeT UMETh 3TOT pacTBOp. Hanuiure ypaBHEHUS peakiiy THIPOJIHN3a.

5. Paccuumraiite Mmaccy cyinbdara Mar"Husi, HEOOXOIUMYIO  JIst
npurotoByieaus 200 ma 0,02 M pactBopa. IlpuBenure anexkTpoHHYIO (HOpMYyITy
aTOMa MarHus ¥ KaTHOHA MarHuss Mg’

6. C moMOIIbI0 WHIUKATOpA OMpPENeNUTe B KAaKOW M3 TpeX MNPOOHPOK
Haxoautcss pactBopa FeCl;, Na,COs;, NaCl. OTtBer NOsSICHUTE ¢ IIOMOIIBIO
YpaBHEHUI peaklMK T'UIpOIn3a

7. Kak, monb3ysich uHIAUKaTOpoM, pasnuuuth pacTBopbl KCN, KCI, HCI.
OTBET NOSICHUTE YPABHEHUSIMU PEAKIIMIA.

8. CocraBbTe COKpall€HHbIE HOHHO-MOJIEKYJSPHBIE W MOJIEKYJISIPHBIE
ypaBHEHHS Tujposin3a xjopuaa ammoHuss u Hutpara menu (II). Ilepeuncnure
(aKTOpPBI ¢ MOMOILBIO KOTOPBIX MOKHO YCHIIUTh TUApoian3 Cu(NOsj),.

9. CocTaBbTe MOHHO-MOJICKYJISIPHBIE U MOJICKYJISIPHBIC YPABHEHUST pPEaKIUid
ruapoausa cyiabdara xenesa (1) u propuna narpus.

10. YkaxxuTe Kakue U3 NPUBEACHHBIX COJIEH THAPOJIU3YIOTCS:

a) TOJBKO MO KaTHOHY;

0) TOJBKO MO aHHOHY;

B) U IO KaTHOHY U 10 aHUOHY:

A1C13, CSCI, KzSiO3, FG(SO4)3, NaClO, NaZS, Ale3, NH4C102,
Pb(NO;),. CocraBbre ypaBuenue ruaponusa AlCl; u  NaClO, onpenenure pH
Cpelbl B pacTBOpPax 3TUX COJIEH.



11. Yemy paBHa pH pactBopa rugpokcuaa kanus ¢ konuenrpauuei 0,001
MOJIB/JI.

12. Hanumwmre peakuuun Cu(OH), ¢ H,SO4 KoTOpble MNO3BOJISIOT
MOJIYYUTh KUCITYIO, CPEAHIOI U OCHOBHYIO COJIb.

13. Hanmmmre ypaBHeHue auccounanuu NH,OH u npuBenute BoipakeHUe
KOHCTAHTHI IUcconnanuu. Paccunraiite kakoi 00beM 3aHuMaroT 34 © NHj (1.y.).

14. B tpex mpoOupkax HaXOJATCS PAaCTBOPHI XJIOPHUAOB Kalus, IIUHKA U
marnus. Kakue peakuuu OyAyT NPOXOJUTh, €CIH B KaXIYyD U3 MOPOOUPOK
100aBIsATh pacTBOp TMAPOKCcUAa HaTpus? JlaliTe mosiCHeHUSI.

15. Kak u3MEHMTCA CKOPOCTh XMMHUYECKOM PEAKLHH, €CIIM TeMIeparypa
yBemmuntcs Ha 30°, a y = 2. JlaiiTe omnpejeleHHe «CKOPOCTh XHMHYECKOH
peaKIm

16. C xkakuMu U3 MEPEUUCIICHHBIX BELIECTB OY/IET pearupoBaTh KeJie30: a)
B 00BIYHBIX ycioBusX; 0) mpu HarpeBanuu: O,, Cl,, HCI, H,SO, (pa36.), H,SO,
(xoHir.), CuBr,, Cu(OH),. IlpuBeaute ypaBHEHUS BO3MOKHBIX PEAKIIH.

17. B xakom HampaBJIECHUH CMECTUTHCSI PABHOBECHUE PEAKIINU:

V,05
a) 2SO, + 0, & 2S0;+Q

1) npu NMOBBIIIEHUU JTABJICHUS;

2) npu NMOHWKEHUU TEMIIEPATYPBhI;

6) N, + 3H, <> 2NH; + Q
1) mpu yBenuueHuu koHueHTpauu NH; B peakiimoHHoU cMecu;
2) Ipu yMEHBIIICHUH JIABJICHUS;
3) peakuuio mpoBectu 0e3 karanmuzaropa. ChopmynupyiTe MPUHIHUIL
Jle-lllarenbe.
18. Hanumure u ypaBusiite peakuuu KMnO, ¢ NaNO, B kucnoi,
HEUTPAJIbHOM U LIEJIIOYHOU Cpeliax.
19. Ucnonb3ys MeToA 3JIEKTPOHHOTO Oaanca noadoepure Ko3(pQPuuueHThI
JUTSL peaKIUu:
KzCI’zO7 + st + HzSO4 - CI'2(SO4)3 + KzSO4 + Hzo + S

20. Hanumure QopMynbl COEAMHEHUH: THAPOKAPOOHAT ATOMUHUS,
cyiab(dar rugpokcomMent, cepHas kuciorta, rugpokcua osoa (II), okcua xamus.
PaccuuraiiTe MOJISIpHBIE MacChl SKUBAJICHTA.

21. CocraBbTe ypaBHEHHUS peaKIil 0Opa30BaHUS BCEX BO3MOKHBIX COJICH
IIPU B3aWMOJEHCTBUN TMIPOKCHA MarHusi U CEpoBOIOPOJA. BO3MOXKHBIE KUCIIbIE
Y OCHOBHBIE COJIV IIEPEBECTU B CPEIHME, JaTh HA3BAHUS COJISIM.

22. Hanummre ¢GopMynbl COCTUHEHUU: TUAPOCYIb(pUA KaIbIUs, HUTPUT
TUAPOKCOMENN, yroibHas kuciorta, rugapokcun Hukens (II), okcun cepwsr (IV).
Paccuuraiite MOJISIpHBIE MacChl SKUBAJICHTA..

23. CocraBuTh YypaBHEHHMS I LUKIA MNPEBPALICHUN: THUIPOKCHUIL
xene3a (III) — xmopun muruapoxcoxenesa (III) — xmopun xenesa (III) —
ruapokcus xxenesa (I11)



24. Hanumurte GopMysbl COETMHEHUH: TUAPOCUIMKAT HATPUs, KapOOHATT
I'MJIPOKCOMArHus, a3oTHas Kuciota, ruapokcua uuHka (II), okcun yraepoaa (IV).
PaccuuTaiite MOJIIpHBIE MacChl SKUBAJICHTA.

25. CocTaBpTe ypaBHEHHUS PEaKLUMH IOJyYEHHs BCEX BO3MOXHBIX COJIEU
IIpU B3auMoJiecTBUH THApokcuaa xkenesa (I11) u cepHoit kuCI0TOM, HA30BUTE UX.

25. CoctaBbTe (OpMYJIBl OKCHIOB M THUIPOKCHUIOB 3JIEMEHTOB BTOPOIO
IIEpUOJIa, OTBEYAIOIIMX HX BBICIIEH CTENEHH OKuciaeHusd. Kak u3MeHsercs
KHCJIOTHO-OCHOBHOM XapakTep 3THUX COCIUHEHH?

26. JlaiiTe NOJHYIO XapaKTepUCTUKY nemeHTa Ne 34

27. Hanummure snexktpoHHble Qopmynsl atomoB Ca u N wm
COOTBETCTBYIOIMX HOHOB: Ca’ | N° .

28. JlaiiTe NOJHYIO XapakTepucTuky snnemeHTa Ne 43

Komnerennmusi: IIK-9 «3HanmeM OCHOBHBIX CBONWCTB ¥ IHOKa3arTeJjel
CTPOUTEIbHBIX MAaTepHuaJioB, NPUMEHsAeMbIX npu CTPOUTEILCTBE
YHUKAJIBbHBIX 3JaHUH U COOPYKEHUID»

BOHpOCBI K 3a4CTYy:

1 Xumus kak npeaMer ecrectBo3HaHus. [IpenMer XuMuM U €ro CBSI3b C
IpYTMMH HayKaMH. 3HAuY€HHE XUMHM B HW3YYCHHHM MPUPOALI U
CTPOUTENHCTBE. XUMUS U OXpaHA OKPYKAIOIICH Cpe/Ibl.

2 OCHOBHBIC NOHATHS U 3aKOHBI XUMUHU.

3 OO6mias xapakTepUCTUKA METAIIOB, UX (pU3UUECKue CBOMCTBA. 3aBUCUMOCTh
CBOWMCTB METAJJIOB OT WX IOJOXKEHUS B mepuoandeckoun cucreme 1. .
MenneneeBa

4  Xumunyeckoe paBHoBecue, npuHuun Jle Ilatense. 3anummrTe KOHCTAHTY
XUMHYECKOT0 paBHOBecus peakimu: Ny +3H,ry—2NH;r),

5 OcHOBHbBIE 3aKOHBI XMMHH: 3aKOH COXpaHEHHUs] Macchl U 3Hepruu M. B.
JlomoHOCOBa, 3aKOH TIOCTOSIHCTBA COCTaBa XHUMHYECKUX COEAUHEHHUI
IIpycra.

6  Kiaccel HEOpraHUYECKUX COEOUHEHHI; OKCUAbl OCHOBHBIE, KUCIOTHBIE U
amporepHabie. ONMUIINTE XUMAYECKHE CBOMCTBA OKCHJIa KaJbIUA M OKCHIA
cepsl (VI).

7 OcHoBaHM#, NOJY4YEHHE W CBoWcTBAa. Hammmmre ypaBHEHHMs peakuui, ¢
MOMOINIBI0 KOTOPBIX MOXKHO OCYIIECTBUTH CJICAYIOIINE MpPEeBpaIlCHU:
FC(OH)3—>FC(OH)2C1—>F€OHCIZ—>FGC13—>F€2(SO4)3

8  DOKBHBAQJIECHT, KOJWYECTBO BEUIECTBA HKBUBAJICHTA, MOJISIpHAs  Macca
SKBUBAJICHTOB. 3aKOH YKBUBAJICHTOB.

9  Oxkcupsl u ruspokcuibl. COCTaBbTE YPaBHEHUS PEAKIINI XapaKTEPU3YIOIIUE
CBOWCTBA TMIPOKCHU/IA HATPHUSL.

10 3akon ABoranpo, cieacTBue u3 3akona. [loctositnnas ABoraapo. [lonsitue o
MOJISIPHOM 00BEME.

11 Crpoenue, ximaccupukanuss W CBOWCTBA OPraHUYECKUX COEIUHEHUI.
YrneBogopoasl U uX Mpou3BoaHble. COCTaB U CBOWMCTBA OPraHUYECKOIO
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13

14
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21
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25
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28
29

ToruBa. TBEpIOE, KUIKOE U Ta3000pa3Hoe TOIIUBO. [loHsTHE O hU3HKO-
XUMHYECKUX MpoLeccax TOPeHUs TOIUINBA.

Bo3nukHOBeHUE U pa3BUTHE MPOOJIEMBI CTPOEHUs aToma. SaepHas Moaeinb
atoma no 3. Peszepdopay. CoctaB aTOMHBIX sjiep, MPOTOHHO-HEUTPOHHAS
teopus .. Urnarenko u E.H. ['aniona. M30To1BbI.

Xumust  nonumepoB.  CrnocoObl  MOMY4YEHUs  MOJIUMEPOB,  PEAKIUU
NOJIMMEPU3ALMHN U MOJUKOHACHCAUUA. 3aBUCUMOCTh CBOWMCTB IOJIM-MEPOB
OT COCTaBa M CTPYKTYpbl. XHMHS TMOJUMEPHBIX KOHCTPYK-IMOHHBIX
MarepuainoB. [lolMmMepHbIE TOKPBITUS U KIIEU.

Bunet OBP. Metogom snektponHoro 6ananca moadepute K03 UIIMESHTHI,
YKQXKUTE OKHCJIUTEIb 151 BOCCTAHOBUTEIb B pEeaKInu:
FC(OH)2+02+H20—>FC(OH)3;

OcHoBHble moctynatel H. bopa. KopryckynsipHO-BOJHOBOW Ayanu3m
ANEKTPOHOB. OCHOBHBIE MOJOKEHUSI KBAHTOBOM XMMUU. KBaHTOBBIE UHCIIa,
HHEPreTUYECKUE YPOBHHU, MOAYPOBHU, aTOMHbBIE OpPOUTAIIH.

[IepBb1it 3aKOH TEpMOAMHAMUKU. [ IOHATHE DHTAIBIIMK U SHTPOIUHU.
Kondurypamus 35mekTpoHHbIX opOuTaneit B MpoCcTpaHcTse: s-, p-, d-, u f —
opbuTami. EMkocTh ypoBHeii 1 mogypoBHeil. Paciipesienienue »1eKTpOHOB B
aToMe, IPUHIUIT HANMEHbIIEeH 3Hepruu, mpasuio B. M.KneukoBckoro.
CkopocTh TE€TEPO- M TOMOIEHHBIX pEaklWil Ha MpUMEpPaX CTrOpaHUs
BOJIOPOJA U YIJIAL..

3aKOH JIEMCTBYIOIINUX MAacc.

[Tepuonnueckuii 3akon J[.M.MenneneeBa - OCHOBHOW 3aKOH XUMHH, €TO
coBpeMeHHas (hOpMYJIUPOBKA.

Metamnbl ¥ HEMETaulbl, WX TMOJIO)KEHUE B IEPUOJUYECKON CHUCTEME.
OCHOBHBIE€ CBOWMCTBA AJIEMEHTOB — ATOMHBIN PAaINyC, SHEPTUsl HOHU3AIUH,
CPOACTBO K 3JIEKTPOHY M 3JEKTPOOTPHULATEIIBHOCTh, BO3MOKHBIE CTEIIEHU
OKHCJIEHUSI, OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB.
THIBl XUMAYECKON CBS3HM: KOBAJCHTHAs, HOHHAs, MeTayutmdeckas. PaGoThl
JIprouca, I'evitnepa, Jlonnona, IlonvHra m Ap. B y4eHUHM O XUMHUYECKOU
cBsa3u. MloHHas cBs3b, €€ NMpupoia, MOHHbIE KpUCTalibl. Kpucramimyeckue
BEIIECTBA C MOHHOM PENIETKOM, UX CBOMCTRBA.

Kommnekcubie coenqunenuns. Teopust Beprepa.

Teruosbie 3¢ dekThl peakuuu. 3akoH ['ecca.

Knaccel oprannyeckux COeTMHEHUN.

Meron BaJeHTHBIX CBA3€H U MOJEKYJSIpHbIX opOuTanein. CrnocoOsl
M300paKeHUsI KOBAJICHTHBIX CBSI3€M, CBOMCTBA KOBAJEHTHBIX CBS3EHU: JIJIMHA,
SHEPrusi, HACHIIIEHHOCTb, HampaBieHHOCTb. [loHsATHE O THOPUAN3ALUU
aTOMHBIX OpOUTaNIe. G U T — CBsI3U. Pa3HOBUIHOCTH KOBAJEHTHON CBS3U —
HETOJISIPHAS, MOJIAPHAS, JOHOPHO-AKIEIITOPHASL.

AnKaHbl, aJKEHbl U QJIKaJUEeHbl — CBOWCTBA MW MPUMEHEHUE B
CTPOUTEIIbCTBE.

Merammueckas CBsi3b, €€ 0COOCHHOCTH, XUMHUECKHE CBOMCTBA METAILIOB.
AMdotepubie  dMeKTponuThl, uX auccormaiua. CocTaBbTe€ HOHHO—
MOJIEKYJISIDHBIE ypaBHEHHS B3auMoJelcTBusi ruapokcuna xpoma (III) ¢



KHCJIOTaMU U IIEJI0YaMHU

30 3akon ABoraapo u ero cieactsus. MossipHblii 00beM raza. Kakas macca,
KaKoe KOJINYECTBA BEIECTBA, KAKOE YHCIO MOJIEKYJ, Kakoe KOJIMYeCTBa
HKBHUBAJIEHTOB COOTBETCTBYET 00bEMY Kucinopoaa 11,21 (H.y.).

31 KowmrmuiekcHele coenquHeHns. Meroasl NnoiaydeHuss. BHYTpeHHsAs U BHELIHAA
KOOpAMHALIMOHHBIE  cepbl  KOMIUIEKCOB.  CTpyKTypa  BHYTpEHHEH
KOOpPANHALIMOHHON c(hepbl

32 DOmueprerudeckue 3Q(HEKThl XUMUUECKUX peakliud. BHyTpeHHsIsI sHEprus u
SHTANBIUSA 00PA30BAHUSI XUMUYECKHX COETMHEHHM.

33 Koudurypauus 31eKTpOHHBIX OpOHUTaNiell B MPOCTPaHCTBE: S-, p-, d-, u f —
opbuTami. EMKocTs ypoBHe#i 1 mogypoBHeii. PaciipeeneHne 1eKTpOHOB B
aToMe, IPUHLHWII HAauMEHbLIeW SHepruu, npaswio B. M.Kneukockoro.
3anonHeHue opOUTanedl >SJEKTPOHAMU B PEAIbHBIX aTOMax, HPHUHIIMII
[laynu, mnpaBuno ['ynma. CroocoObl HM300pakeHHsI pacHpelesieHus
anektpoHoB: 1) wmeron Koccensi; 2) osnektpoHHbie (Qopmynbl;  3)
rpaduyeckue 3JIEKTPOHHBIE CXEMBbl. XapaKTEPUCTHUKA 3JIEMEHTOB UCXOMS U3
CTPOEHUS UX aTOMOB.

34 OOpatuMoCTh XMMHUYECKHX peakuuid. XHUMHYECKOEe paBHOBECHUE B
FOMOI€HHBIX M TE€TEpPOreHHBIX cucTeMax. KOHCTaHTa XMMHYECKOIro
PaBHOBECHS, €€ POJIb B OLICHKE HAIIPAaBJIEHHOCTH XUMUYECKHUX PEAKIUH.

35 Omneprernyeckue 3PHEKTbl XUMHUUECKUX pEeaKkUuu. BHYTpeHHsAS sHEprus u
SHTAJIBINS 00pa30BaHUsl XUMUYECKUX coequHeHuil. Tepmoxumus. [lepBoe
Hayajuo TEPMOJMHAMUKH, €r0 3HAYEHUE U PUMEHEHHE.

3aganusa 1 MPOBCACHUS 3a14€Ta

1. CocTaBbpTe CXEMyY, HAMWIIUTE JJIEKTPOHHBIC YPAaBHEHHS SJIEKTPOJIHBIX
npoiieccoB U Bbruuciutre JJ[C TalbBaHMYECKOTO D3JIEMEHTA, COCTOAIIETO U3
CBUHIIOBOM M MAarHME€BOW IUIACTHMH, OIYLICHHBIX B PACTBOPBI CBOUX COJIEH C
koHmerTpanyeii [Pb>] = 0,01 mous/1, [Mo*]=0,01 mosb/x.

2. CoctaBpTe CXeMy OHJIEKTpoiu3a pacTBopa xiopuaa kaamus (II) c
KaJIMUEBBIM aHOJIOM, HAIUIIUTE DJJCKTPOHHBIC YpaBHEHHUS I TPOIECCOB,
MPOTEKAIONIUX Ha KaTOJleé W aHOJie, U CYMMapHOE€ YpPaBHEHHE DJIEKTPOJIM3a ITON
COJIH.

3. Ilpu kakom ycimoBuu OyAeT paboTaTh TaJlbBAaHUYECKUU 3JIEMEHT,
AIIEKTPOJIBI KOTOPOTO CACIAHBI U3 OJTHOTO M TOro ke Metama? CocTaBbTe CXEMY,
HAIUIITUTE JICKTPOHHBIC YPABHEHUS 3JIEKTPOIHBIX MpoIieccoB U Berauciute DJ[C
raJIbBAHUYECKOTO DJIEMEHTA, B KOTOPOM OJIMH HUKEIICBBIA 3JICKTPOJI HAXOIUTCS B
0,001 M pactBope, a npyro# takoi e aektpoa — B 0,01 M pactBope cynbdata
HUKEJIS.

4. CocraBbTe CXEMBI DJJIEKTPOJM3a BOJHOTO pacTBopa cyibdara
koOanbTa (II), ecnm: a) anom yrompHBINA; 0) aHOj KoOambTOBBIM. Hamwmmmre
AJIEKTPOHHBIE YpPaBHEHHUS ISl MPOIECCOB, MPOXOASAIIMX HA KaToJ€ W aHOone, U
CyMMapHO€ ypaBHEHHE MPOIIECcca DIICKTPOIH3a.



5. Kakue mporecchl NpOTEKAOT NPHU KOPPO3HH TEXHUYECKOIO JKelie3a B
aTMocepHbIX yciaoBusax? CocTaBbTE ANEKTPOHHBIE YPABHEHUS 3TUX MPOIECCOB.

6. CocTaBbTe YpaBHEHHUs IPOLECCOB HA aHOAE M KaTroAe, CyMMapHOE
YPaBHEHHE U CXEMY KOPpPO3MM MAarHHEBO-HUKEJIEBOTO CIUIABA B BO3IYLIHO-
HEUTPAIIbHOM U KHUCJION Cpeliax.

7. TloueMy TEeXHHUYECKOE >ee30 IOJBepraeTcsi KOpPpO3UH B OOJbIIEH
CTEIICHH, YEM XUMHUYECKHU ynucToe? JlaiiTe MOTUBUPOBAHHBIN OTBET.

8. CocraBbTe€ ypaBHEHHUs IPOLIECCOB HAa AHOAE M KaToJe, CyMMapHOE
YpaBHEHHE M CXE€MY KOpPpO3UMU KaJMHUEBO-IIMHKOBOIO CIUIaBa B BO3IYIIHO-
HEWUTPAJIbHOM U KHUCIIOU Cpenax.

9. CocraBbTe ypaBHEHHs MPOLECCOB HA AHOJAE M KaToAE, CyMMapHOE
YpaBHEHUE U CXEMy KOPpPO3HH OJOBSHHO-MEAHOTO CIUIaBa B BO3AYLIHO-
HEWUTPAJIbHOM U KHUCIIOU Cpenax.

10. CocraBbTe (POpMYJSIBI OKCHAOB, B KOTOPBIX MapraHell MpOsBIIsIET
CTEIEHb OKHCIECHUS 2+ 1 7+. Hanummure ypaBHEHUS peakiil, XapaKTepU3yrOLIIUX
UX OCHOBHBIE U KUCIIOTHBIE XUMUYECKHE CBOMCTBA.

11. Jlaiite oOmryro XapakTEpUCTHUKYy METAUIOB MOArpymmbl meau. Kak
U3MEHAETCS UX BOCCTAHOBUTEIIbHAS! AaKTUBHOCTD?

12. Ortnomenne amomuHusg K Bojae, kuciaoram: HCI, H,SO,, HNO; u
nienouyaMm. CoCTaBbTE COOTBETCTBYIOIINE YPABHEHUS PEAKIIUIA.

13. JlaifTe 001IyI0 XapaKTepUCTUKY METAIIJIOB MOATPYIIbI anmtoMuuus. Kak
WU3MEHAETCS PHEPTUsl HMOHU3AIMU U BOCCTAHOBHUTEIbHAS aKTUBHOCTH 3JIEMEHTOB
ATOM NOATPYIIIIBI?

14. CoctaBbre (OpMYJIBI OKCHIOB M THAPOKCHIOB, B KOTOPBIX CBHUHEII
MPOSIBIIIET CTENEHb OKHUCIEHUSA 2+ MU 4+. Kakol M3 3THX OKCHAOB HPOSBISAET
amdortepHbie cBoiictBa? Hamummre aJisi HEro COOTBETCTBYIOUIME YpPaBHEHUS
peakinii, TOKa3bIBAIOIINE aM(POTEPHOCTb.

15. 3akoHuunTE CleayIOlE YPAaBHEHUS PEaKIIHil:

a) Pb+H,SO, (paz6.)—
6) Pb+HQSO4 (KOHI_[.) —
B) Pb+Cl,—

16. Vcxonas 13 MOJOXKEHUS HUKES B MEPUOJUUECKON CUCTEME, JTAlTe ero
xapakTepucTuky. Hamummure Gopmyibl OKCHIOB, THAPOKCUIOB M COCTUHEHUN C
HEMETaJUIAMH.

17. Jokaxkute ampoTepHbIE CBONCTBA OKCUIA U THAPOKCHUIA AITFOMUHUS.

. 3aKOHYMTE CIEAYIONINE YPAaBHEHUS PEAKIIMIA:

a) Ni+conp—
0) Ni+HNO; (pa36.)—
B) Ni+HNO; (koHIr.)—

18. Mcxoas u3 MoJIOKEHUSI XpOMa B MEPUOAUYECKON CUCTEME, NANTE €ro
XapakTepucTuky. Hamummre ¢GopMynbl  OKCHIOB ©  COOTBETCTBYIOIIHMX
TUJPOKCUIOB, OMPEICIUTE UX KUCIOTHO-OCHOBHOW XapakTep.

19. Kakme wu3 mnepeuncieHHsix wmetamwioB: Ni, Pb, Mg, Zn
B3aUMOJICHCTBYIOT € pacTBopoM Ienouyu? Hanumure CcOOTBETCTBYIOLIUE
YPaBHEHUSI pEaKIUH.



20. 3aKOHUHUTE CIIEIYIONINE YPABHEHUS PEaKIIMil:
a) Cut+ AgNO; —
0) Cu+H,SO, (koH11.)—
B) CutHNO, (pa30.)—

21. CocrtaBbTe (HOPMYJIBI OKCHAOB M THUIPOKCUIOB, B KOTOPBIX XPOM
MPOSIBJISIET CTENEHb OKUCIeHUs 2+, 3+, 6+. Kakoi U3 3TUX OKCUIOB MPOSBISET
TOJBKO OKHCIIUTEIbHBIE CBOMCTBA U MOYEMY ?

22. JloxkaxuTe aMm(pOTEpHBIE CBOWCTBA OKCUAA U THIPOKCH 1A ITMHKA.

23. 3aKOHUYHUTE CIICIYIONINE YPAaBHCHUS PEaKIIMil:

a) Ca+ H,0—
0) Ca + H,SO4(xoHi11.)—
B) Ca + HNO;(koHI1.)—

24. Kakue nporecchl MPOTEKAOT NpU KOPPO3UH TEXHUUECKOTO KeJe3a B
aTMocepHbIX yciaoBusax? CocTaBbTE MIEKTPOHHBIE YPABHEHUS 3TUX MPOIECCOB.

25. CocraBbTe ypaBHEHMS IPOLECCOB Ha aHOJE M KaTOJE, CYMMAapHOE
YPaBHEHHE U CXEMY KOPPO3MH MArHHUEBO-HUKEJIEBOIO CIUIaBA B BO3IYLIHO-
HEUTPAJIBbHOM U KUCIION Cpellax.

Bomnpocsl k 3k3aMeny

Buael  Koppo3um  KOHCTPYKIMOHHBIX — MartepuanoB.  Kopposus
TEXHHYECKOTO KEJE3a B PA3INYHBIX CpEAax.

Kondurypanus 351eKTpoHHbIX opOUTanel B MpoOCTPaHCTBE: S-, p-, d-, u
— opb6utanu. Emkocts ypoBHeit u momypoBHeil. Pacnpenenenue
AJIEKTPOHOB B aTOME, MPUHIIMII HAaWMEHbIIEH >HEpruu, MpaBuio B.
M.KneukoBckoro. 3amnojiHeHue OpOUTalleld 3JIEKTPOHAMU B PEaNbHBIX
atomax, npunnun [laymu, mpaBuno ['ynma. CrocoObl n300pa)keHus
pacnpenaeneHust 23iekTpoHoB: 1) meron Koccens; 2) 2J€KTpOHHBIE
dopmynbl; 3) rpaduueckue SIEKTPOHHBIE CXEMbl. XapaKTepHUCTHUKA
AJIEMEHTOB MCXOJS U3 CTPOEHHUS UX aTOMOB.

IIpoTekTOopHas 3amMTa METAUIOB OT KOPPO3HUH. OJIEKTPO3aIIUTA.
NHruéutopsl KOppoO3uH.

l'anpBaHOKOpPPO3USA, NPUYMHBI €€ BO3HMKHOBEHHM:. Kopposus cruiaBa
AIIOMUHUA U MEJIU B Pa3IUYHbIX CPEaX.

[TonsiTue 00 AMEKTpOJaX M ANEKTPOJIHBIX nmoTeHuuanax. CraHaapTHBIN
BOJIOPOJHBIN JIEKTPOA. Psii cTaHIAPTHBIX 3JIEKTPOIHBIX MOTEHIIUAIOB.
VYpaBaenue HepHera. ['anbBaHMYECKHE DIIEMEHTBI.

[Tepnoanueckuii 3akoH [[.M1.MenaeneeBa - OCHOBHOM 3aKOH XUMHH, €TO
coBpemeHHas (opmynupoBka. [lepuoanueckass cucreMa XMMHUYECKHX
sanemenToB  J[.Ml.MennmeneeBa kak rpadudyeckoe  U300paKeHUE
MEePUOINYECKOTO 3aKOHA, KaK KJIacCU(UKAIUs aTOMOB 110 CTPOCHHUIO MX
ANIEKTPOHHBIX 000JI04eK. ['pymmbl, epuoasl u cemeictra s, p, d, f —
JJIEMEHTOB.

AmoMunnii, ero (GU3NYEeCKHEe U XUMHUYECKHE CBOWCTBA; COCIWHEHUS
AMIOMHUHUS: OKCHJI M TUJPOKCHU]I, MX cBoicTBa. CIjlaBbl HA OCHOBE



AIFOMUHUS, UCIIOJIb30BAaHUE B TEXHUKE.
Kunenne u 3amep3anue pactBopoB. 3akoHbl Paynsa. Antugpussl. lpu
Kakol TemIeparype 3amep3aeT pactBop, coaepxkammid  1000r
riunepruna CsHs(OH); u 2000t BofbI.

Metanasl 1 HEMETallbl, UX MOJIOKEHUE B NEPUOJUUYECKON CHCTEME.
OCHOBHBIE CBOMICTBAa DJIEMEHTOB — AaTOMHBIA pPaanyC, DJHEPrus
MOHU3ALMM, CPOACTBO K DJJEKTPOHY U 3JIEKTPOOTPULATEIBHOCTD,
BO3MOJKHBIE CTEIEHU OKHUCJIEHHS, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOWCTBA JJIEMEHTOB. VI3MEHEHHME CBOWMCTB 3JIEMEHTOB B NEPHOJAX U
rpynnax. OOmieHayyHOoe 3HAYE€HHE NEPHOJUYECKOTO 3aKOHA H
nepuoandeckou cucremsl [.M1.Menneneesa.

XHUMHS METAJUIOB OATPYIIIIBI XpOMa, UX COETMHEHMS, HCIIOJIb30BAHKE B

CTPOUTEINILCTRE.

OcHOBHBIE BUBI XUMUYECKUX peakiui. Peakiium oOMeHa B pacTBOpax
3JIEKTPOJINTOB Ha IpuMepax peaKLui: Na,CO;+HCl—;
FG(OH)3+HQSO4—>.

Tumel XUMHYECKOM CBSI3U: KOBAJEHTHAs, WOHHAsA, METAJUIMYECKAs.
PaGotwl Jlptouca, I'editnepa, Jlonmona, [lonuHra u np. B y4eHUH O
XUMHYECKOU cBsi3u. MIOHHAs CBsI3b, €€ MPUPOJA, MOHHBIE KPUCTAILIBIL.
Kpucrannnueckue BelecTBa ¢ MOHHOM PEIIETKOM, UX CBOMCTBA.

XuUMUS TUIATHHOBBIX METAJUJIOB, CTPOCHUE ATOMOB IUIATHUHBI, HaLIaaus
U PYyTEHUS, OKCUJIBI U TUAPOKCHUIBI, UX CBOMCTRBA.

Anroputm  pacctaHoBkH  Kod(p¢puuuentoB B OBP. Merogom
ANEKTPOHHOIrO OanaHca mnoadoeputre Ko3()PUUUEHTH B YpPaBHEHHH:
ZI’I+HNO3(KOHH.)—>ZI’I(N03)2+N02+H20

ArperatHoe crTosiHME BemlecTBa. PeanbHble Kkpuctamel. [Ipocrtoe
BelecTBO. M3oMepus u ammoTponus

KoBasieHTHas cBsi3b, €€ MPUPOa K MEXaHU3M 00pa30BaHMUS.

Meron BaJeHTHBIX CBSA3€H W MOJEKYIApPHBIX opoutanei. CrocoObl
M300paKEHUS KOBAJCHTHBIX CBsI3€d, CBOMCTBA KOBAJCHTHBIX CBSI3EH:
JUIMHA, DJHEPTUsl, HACBIIIEHHOCTb, HANpaBieHHOCTh. lloHsITHE O
ruOpUIN3alMi aTOMHBIX OpOuTanel. ¢ U m — cBsA3u. PazHoBUHOCTH
KOBAJICHTHOU CBSI3U — HEMOJISIPHAS, TIOJIAPHAS], IOHOPHO-AKIETITOPHAS.
Menb, cTpoeHHE atoMa, COCIUHEHUS MEIW U UX CBOWMCTBA, CILJIABBI Ha
OCHOBe Menu. Hamwmiuure ypaBHEHHs] peakiuid, ¢ TOMOLIBI0 KOTOPBIX
MOYKHO OCYILIECTBUTH CIEYIOIINE IIPEBPAILECHHUS:
CuO—CuCl,—Cu(OH),—Cu(HSO4),—CuSOs,.

3amura METaIoB OT KOppo3uu. PaznuuHble BUIBI MOKPBITHH.
Koppo3ust HuKenImpoBaHHOTO KeJie3a B BOJHO — BO3YILIHOM Cperie.
Mertamnueckas CBsI3b, €€ OCOOCHHOCTH, XWMHYECKHE CBOICTBa
METAJIOB.

AJIOMUHHUIA, €r0 aTOMHBIE XapaKTepUCTUKU. OTHOIIEHUE ATIOMUHUS K
BOJIe, KHcCJIoTaMm, miejioyaMmM. AimoMuHHA B cipraBax. (CocTaBbTe

YpaBHEHUSI PEaKIUil, C TMOMOIIBI0 KOTOPHIX MOKHO OCYIIECTBUTH
npepamieans:  Al—Al(SO4);—Al(OH);—Al(OH),CI—AICL;.  dns



OKHCJIMTEIIBHO -  BOCCTAHOBUTEIBHBIX  YPAaBHEHUHM  COCTaBbTE
ANIEKTPOHHBIM 0ajaHC, K peakuusM OOMEHa COCTaBbT€ HWOHHbBIC
YpaBHEHHS.

3akoH ABoraJpo U ero cueiactBus. MomsipHbiii oObeM raza. Kakas
Macca, Kakoe KOJMYECTBA BEUIECTBA, KAKOE YHCIO MOJEKYJ, Kakoe
KOJIMYECTBa SKBUBAJECHTOB COOTBETCTBYET 00BEMY Kuciopoaa 11,21
(m.y.).

Kommekcuble coenunenusa. Koopnunanunonnas Tteopus Bephepa.
Metonsl mosiydeHus. BHYTpEeHHAST W BHEIIHAS KOOPAWHALIMOHHBIE
chepbl  koMIUiekcoB. CTpykTypa BHYTpPEHHEH KOOPAMHAIMOHHON
cheprl. lleHTpasbHBIE aTOM - KOMIUIEKCOOOpPA30BaTENb, JIMTAHIBI,
KOOPJMHAIIMOHHOE YHCJIO, 3aps]i KOMIUIEKCHOTO HOHA. XHMHUYECKas
CBSI3b B KOOPAMHALIMOHHBIX COCIUHEHUSX. THUIBI KOMIUIEKCHBIX
COCAMHEHNN. 3HAY€HHUE KOMIUIEKCHBIX COCJWHEHH B XUMHH,
OMOJIOTHH, CEITLCKOM XO3SIICTBE U TEXHHUKE.

[lunk, cTpoeHMe aTroMa, XMMHUYECKHUE CBOWMCTBA LIMHKA, COCAWUHEHUS
LMHKA U UX CBOMCTBAa. Hamumure ypaBHEHUs pEakUUil, C ITOMOIIBIO
KOTOPBIX ~ MOXHO  OCYIUECTBUTh  CIEAYIOIIHE  IPEBPALLCHUS:
Zn—>ZnSO4—>Zn(OH)2—>(ZnOH)3PO4—>Zn3(PO4)2.

Kommnekcusie coennHenusa. KoopauHanuonHas Tteopusi Bephepa.
Xapakrepuctuka koMmiiekcHoro coenHeHus K;[Fe(CN)g]

DIIEKTPOIU3 PaCTBOPOB M paciuiaBoB. [locnenoBatenbHOCTh pa3psiKu
HMOHOB Ha 3JIEKTPOaxX. DJIEKTPOJIN3 pacTBOpa CyJib(aTa HaTPHS.
OOpaTUMOCTh XHMMHYECKMX peakiui. XHWMHYECKOE paBHOBECHE B
TOMOT€HHBIX M TE€TEPOTeHHBbIX cucTtemax. COCTOSHUE AMHAMUYECKOTO
XMMHYECKOTO PABHOBECHUS, YCJIOBUS W TNPU3HAKKM PABHOBECHOTO
cocrossiHUsA. KOHCTaHTa XMMHMUYECKOTO PAaBHOBECHUSA, €€ pPOJIb B OLICHKE
HAIPaBJIICHHOCTH XWMHMYECKUX peakuuii. CMelleHne paBHOBECUS IpHU
U3MEHEHUU KOHLEHTPALMU PEarupyrolnx BEIIECTB, TEMIEpPATypbl U
napienusa. Ilpuwaumn Jle - Illarense. Ponb mipencraBieHuit o
XMMHUYECKOM PABHOBECMHU B IIOHUMAHUM M OLIEHKE XUMHUYECKHUX U
OMOJIOTHYCCKHX MPOIECCOB.

TexHudyeckuil mporpecc M IKOJOTHYECKHE MpoOiaeMbl. Poias xumum B
pelIeHUH SKOJIOTHYEeCKUX mpodseM. I[IpoayKTel ropeHus: TOIUIMBA U
3alMTa  BO3AYIIHOro OacceiiHa oOT 3arpsisHeHus.  BopopoanHas
sHepretuka. [loyueHue u ncnosib30BaHre BOAOPOA.

3ajaHus K IK3aMeHy

1. ¥V kakoro u3 p-3J€MEHTOB MATON TPyHIbl MEPUOJTAYECKON CUCTEMBI —
docopa mnM CcypbMbl — CHIbHEE BBIPAKEHBI HEMETAJUIMYECKHE CBOMCTBA?
CoctaBbTe QPOpMYIIBI BOAOPOIHBIX M KUCIOPOAHBIX COEIUHEHUHN 3TUX DJIEMEHTOB.

2. JlaiiTe NOJIHYIO XapaKTEPUCTHUKY 31emeHTa Ne 35



3. Onpenenure U3MEHEHUE SHTPONUU AS’505 B X0JI€ XHMHUYECKOH peakuuu,
NpOTEKalomEed TNpH CTAHAAPTHBIX YCIOBUSX B HJAEAIBHOM Ta3000pa3HOM
cocTosiHuH. OOBICHHTE 3HAK M3MeHEHHS AS 505 B PE3y/IbTaTE JAHHON PEAKIIAH:

CO(F) + 3H2(r) <—>CH4(F) + Hzo(r).

4. Hanummure BbIpa)KEHUE KOHCTAHThl PABHOBECHUS [UISl CIEAYIOLIEH
peakiyun: 2H,O(y + 2Cly) <> 4HCl ) + Oy Kyna cmecTuThCS paBHOBECHE IIPH
YBEJIMYEHUH J1aBJICHUSA?

5. BO CKOIBKO pa3 BO3pacTET CKOPOCTh MPSMOU PEAKLIMU NPU YBEIMUYECHUHN
nasieHus B cucteMe N, + 3H, = 2NH; B 2 paza

6. Ompenenure u300apHBIA TEIIOBOH 3 deKT AH"ys  XUMHUECKOI
peakiuu CrenaiiTe BbIBOJA O BBIICJICHUM WJIW MOTJOIICHUH TEIUIOTHI B MPOIECce
pe€aKuunun: 4NH3(F) + 502(r) > 6H20(r) + 4NO(F).

7. Hanummre BbIpaXX€HHE KOHCTAHThI PABHOBECHUS I CIECAYIOLIEH
peakyn: 4NOyr) + Oz¢) <> 2N,05 ).

8. Bo CkoIBKO pa3 BO3pacTeT CKOPOCTh MPSIMOM PEAKIUU MPU YBEINYECHUN
nasnenns B cucreme CO + Cl, = COCl, B 4 pa3za.

9. CocTaBbTE MONEKYISIPHBIE U MOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS PEAKIUN
B3aumojielcTBus B pactBopax mexay: a) NaHCO; u NaOH; 6) K,CrO; u HCI;
B) BaCl, u Na,SO,.

10. Haiitu MaccoByro [OdIO TJIIOKO3bI B pacTtBope, conepxkamieM 280 r
BOAEI ¥ 40 T TIIIOKO3EL.

11. Ha cxonbKko rpagycoB ITOBBICUTCS TEMIIEPATypa KAIIEHUS BOJBI, €CIIA B
100 r Boasl pactBoputh 9 1 CcH,04? D0ymmmockonuueckas KoHCTaHTa Bojsl 0,52

12. CocraBpTe MOJIEKYJSIDHBIE W HOHHO-MOJIEKYJIIDHBIE YpPaBHEHUS
peakiuii B3aumojeiicTBus B pactBopax mexay: a) K,S u HCI; 6) FeSO4 u
(NHy),S; B) Cr(OH3) u KOH.

13. Imn 25% (mo macce) pactBopa couepxuT 0,458T pacTBOpPEHHOIO
BellecTBa. KakoBa MI0OTHOCTH ATOTO pacTBopa?

14. IIpu pactBopenun 5,0r BemectBa B 200r BOAbI MOJy4aeTcs HE
MPOBOASIIMI TOKA pacTBOpP, Kpuctammsupyromuiics npu 1,45 °C. Onpenenutsb
Maccy pacTBOPEHHOIO BEIIECTBA

15. Ins HUKenupOBaHUs JE€Talu U3 KaKOro Matepuala CiaeayeT U3rOTOBUTh
anon? CocraBbTe cxeMy dJekTposim3a pactBopa coid NiSO, ¢ HUKEIEBBIM
aHOJIOM, HAMUIIUTE DJICKTPOHHBIC YPaBHEHUS ISl MPOLIECCOB, MPOTEKAIOIIUX Ha
KaTOJ€ U aHO/IE.

16. CocraBpTe CXeMy, HANMIIUTE DJIEKTPOHHBIE YPAaBHEHUS AJIEKTPOIHBIX
nponeccoB U BeuucauTe I/[C rambBaHUYECKOTO JJIEMEHTA, COCTOSILIETO W3
CBUHIIOBOM M MarHuMeBOW IUIACTUH, OIMYIICHHBIX B PACTBOPHI CBOMX COJIEH C
koHIenTpanueit [Pb>] = 0,01 moas/1, [Mo>]=0,01 moub/x.

17. CocrtaBbTe cxeMy H3JeKTpodau3a pacTBopa xijopuaa kaamus (II) c
KaJIMUEBBIM aHOJOM, HAIMIIUTE »JJIEKTPOHHBIE YPAaBHEHUS JMJISI MPOIECCOB,
MPOTEKAOIIUX Ha KATOJE W aHOJE, U CYMMAapHOE ypaBHEHHUE BJEKTPOJIU3a 3TOU
COJIN.

18. Ilpu xakom ycinoBuu Oyaer padOTaTh TalbBAaHUYECKUN 3SJIEMEHT,
AIEKTPOABl KOTOPOTO CAENAHBI U3 OJHOTO U TOro ke meTtamia? CocTaBbTe CXEMY,



HAIUIINATE SJIEKTPOHHbIC YPABHEHHUSI SJIEKTPOHBIX MpoiieccoB U Beruncaute I/C
raJIbBAaHUYECKOTO AJIEMEHTA, B KOTOPOM OJIMH HUKEJIEBBIA 3JIEKTPOJI HaXOJIUTCA B
0,001 M pactBope, a apyro# takoii e 3mekrpox — B 0,01 M pactBope cynbdata
HUKEJIS.

19. CocraBbTe cXeMbl 3JEKTPOJIM3a BOJHOIO pacTBopa cyibdara
koOanbta (II), ecnu: a) amox yroypHBIM; ©) aHOJ KoOadbTOBBIM. Hamummre
AJIEKTPOHHBIE YpaBHEHHUS ISl MPOIECCOB, MPOXOASNIMX HA KaToA€ WU aHONEe, U
CyMMapHO€ ypaBHEHHE MPOLECCA IIIEKTPOIIH3A.

20. Kakune mpouecchl NpoTEKAIOT MPHU KOPPO3UH TEXHUYECKOTO XKeje3a B
atMochepHbIX ycinoBuax? CocTaBbTe FIEKTPOHHBIC YPABHEHHUS ITHX MPOIECCOB.

21. CocraBpTe ypaBHEHHMS MPOLIECCOB HA AHOJE M KaToAE, CyMMapHOE
YpPaBHEHUE U CXEMYy KOPpPO3WHM MAarHUE€BO-HHUKEJIEBOrO CIUIaBa B BO3AYLIHO-
HEWUTPAJIbHOM U KHUCIIOU Cpenax.

22. TloyeMy TEXHHMUYECKOE >KEJIe30 IMOABEPraeTcs KOPpPO3WU B OOJbIIEH
CTEIEHH, YEM XUMHUYECKHU yuctoe? JlaliTe MOTUBHUPOBAHHBIN OTBET.

23. OKHUCIUTEIBbHO-BOCCTAHOBHUTENIBHBIE CBOWCTBA MOJla Ha MpPUMEPE
pEaKIMK:

Ca+] 2 E))

J 5+ NaOH —

J 2 + HzS —>

24. PaccuuTaiite K03Q()UIMEHT B YPABHEHUSIX C HUCIIOIB30BAHUEM METOJA
AIIEKTPOHHOTO OanaHca:

KJ + H,0, —» J, + KOH

KMI’IO4 + H202 + HQSO4 - MHSO4 + 02 + KQSO4 + 8H20

25. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBONCTBA OpoMa Ha MpUMEpE
peaKunil.

H, + Br, i; OJTHO BEIIECTBO

Br, + H,O — nBa BemecTBa

Br, + KOH (rop.) — Tpu BemecTBa

26. CocTaBbTe CXEMBI AJIEKTPOJIU3a BOJAHBIX PACTBOPOB HUTpATA aTIOMUHUS
U XJIOpUJIa MEJTU C MHEPTHBIMU DJIEKTPOJAMHU.

27. Hamuuure ypaBHEHUs, YpaBHSIUTE C MCHOJB30BAHUEM METOJIA

JIEKTPOHHOT'O OaJlaHCa, ONPENEIUTEe OKUCIUTENb U BoccTaHoBUTENb: H,S + O, 5
5 st + Clz + HzO -

28. Kakoll raabBaHMYECKHM 3JEMEHT Ha3bIBAETCA KOHLEHTPALIMOHHBIM?
CocraBpTe CXeMy, HAIIUILINTE JIEKTPOHHBIE YPABHEHHUS JJIEKTPOIHBIX IIPOLIECCOB U
Borurciiute OJ[C TraJbBaHUYECKOTO 3JIEMEHTa, COCTOSIIIEr0 U3 CcepeOpsHBbIX
ANEKTPOAOB, omylleHHbIX: nepBbid B 0,01 H, a Bropoi — B 0,1 H pacTBOpHI

7.4 Meroauyeckue MarTepuabl, OIpelesilOlde  MPOoUeAypPbI
OLlCHUBAHUA 3HAHUN, YMEHHUH, HABBIKOB XapaKTepPpHU3YIOIUMX JTalbl
¢popmMupoBaHus KOMIIETEHIIUI



KoHTtponbHbIe TpeOOBaHUS U 3a7aHUSI COOTBETCTBYIOT TPeOyeMOMY YPOBHIO
YCBOEHUS AUCIUIUIMHBI U OTPAXAIOT €€ OCHOBHOE COZEpKaHUE.

KoHTposib OCBOEHUS AUCHUIUIMHBI M OIEHKA 3HAHUN OOydaronmmxcs Ha
3auere npousBoauTcs B cootBeTcTBUM ¢ [INKYyOI'AY 2.5.1 «Tekymuit KOHTpOJIb U
YCIIEBAEMOCTH U MTPOMEKYTOUYHOM aTTECTALIMK CTYJICHTOBY.

Kputepusimu ounenku pedepara SBIAIOTCS: HOBH3HA  TEKCTa,
00OCHOBaHHOCTh BBIOOpAa WCTOYHHMKOB JINTEPATYpPHI, CTEHCHb PACKPBITHS
CYIITHOCTH BOTIpOCa, COOMI0eHHS TpeOOBaHN K 0OPMIICHHIO.

OneHka «OTJIMYHO» — BBINOJHEHB BCE TpPEeOOBaHUS K HAIMCAHUIO
pedepata: o6o3HaUeHA TTpodIemMa U 000CHOBaHA €€ aKTyaIbHOCTD; CACTAaH aHAIU3
Pa3TUYHBIX TOUYEK 3PEHUS Ha pacCMaTPHBAEMYIO MPOOJIEMYy M JIOTHYHO M3JI0KECHA
COOCTBEHHAsI MO3UIHS; CPOPMYIUPOBAHBI BBIBOJBI, TEMA PACKPBITA MOJTHOCTHIO,
BBIZIepKaH 00bEM; COOJTIOICHBI TPEOOBAHUS K BHEITHEMY O()OPMIICHHIO.

OreHKa «X0poI0» — OCHOBHBIE TpeOOBaHUs K pedepary BHITIOJIHEHbI, HO
Py STOM JIONYIICHBI HEMOYETHl. B  YaCTHOCTH, WMEIOTCS HETOYHOCTH B
W3JIOKCHUM  MaTepuaja; OTCYTCTBYET JIOTHYECKas IIOCIIEeIOBATeILHOCTh B
CYKIEHUSX; HE BbIAEpkKAH 00BEM pedepara; UMEIOTCS yIylIIeHUsI B 0()OPMIICHUU.

OmeHka  «yJd0OBJIETBOPUTEIbHO» —  HMCIOTCS  CYIICCTBEHHBIC
OTCTYIUICHHSI OT TpeboBaHMI K pedepupoBaHuio. B dacTHOCTH: TeMa ocBeleHa
JUIIb YaCTUYHO; JOMYIIEHbl (paKTUYeCKHe OIMOKH B cojaepxaHuu pedepara;
OTCYTCTBYIOT BBIBOJIBI.

OneHka «HeYJIOBJIETBOPUTEIbHO» — TeMa pedepara HE pPacKphITa,
OOHApPY)KMBAeTCS CYIIECTBEHHOE HENMOHMMaHWe TpoOjeMbl Wil pedepaT He
MIPEJICTAaBIICH BOBCE.

TecToBbIE 32 1aHUA

OlleHKa «OTJMYHO» BBICTABISACTCS TPH YCIOBUM MPABUILHOTO OTBETA
CTYyZICHTA HE MEHee YeM Ha 85 % TeCTOBBIX 3aJJaHUI.

OlleHKa «XOpOWIOY» BBICTABIISIETCS TPU YCIOBUU TPaBUIIBHOTO OTBETa
cTyAeHTa He MeHee 4eM Ha 70 % TeCTOBBIX 3aJJaHHiA.

OlieHKa «y/I0BJIETBOPUTEIBHO» BHICTABIIACTCS MIPU YCIOBUM MPABUIBLHOTO
OTBETa CTyZieHTa HE MeHee ueM Ha 51 %.

OleHKka  «HEYAOBJETBOPUTEJIBLHO»  BBICTABISIETCS  IIPU  YCJIIOBUU
MPaBUJILHOIO OTBETA CTyieHTa MeHee yeM Ha 50 % TeCTOBBIX 3aJIaHUM.

KonTposabHbie padoThI

Kputepuu o1leHKH caMOCTOATEIbHBIX U KOHTPOJIBHBIX PadoT.

OueHKy «OTJIMYHO» CTYJEHT TIOJIy4aeT, €clM JaeT MpaBUJIbHBIC
(GOpMYIMPOBKHU, TOYHBIE OINpPEACNICHUS, TMOHSITHS TEPMHUHOB, BBIMIOJHIET PaboOTy
0e3 omnOOK U HEJOUYETOB.

OLEHKY «XOpomio» CTYACHT TIOJIy4aeT, €cld 3aJaHue BBIIOJHEHO
HernoyiHo, (He MeHee 70 % OT MOJIHOTO), HO MPAaBUJIBLHO; MPU H3JIOKEHUU ObLIH
JnomyuieHbl 1-2 HecyllecTBEHHbIE OIIMOKH, KOTOpPhIE OH HCHpPABISIET MOCIE



3aMeuaHusl TpernojaBaTesis; JaeT NpaBWIbHbIE (OPMYIUPOBKH, TOYHBIC
OIIpE/IETICHUS, TIOHATUS TEPMUHOB; MOXKET 0OOCHOBATh CBOM OTBET.

OLEeHKY «yI0BJIETBOPHUTEIBHO» CTYACHT IOJy4aeT, €CIU HEMOJHO (He
meHee 50 % OT MOJHOro), HO MPABWJIBHO BBINOJHEHO 33JaHKE; IIPU U3JI0KEHUU
JomnyiieHa | cyuniecTBeHHas OMMOKA; 3HAET U IOHMMAET OCHOBHBIE IOJIOKEHUS
JAHHOW TEMbl, HO JOIyCKAaeT HETOYHOCTU B (POPMYJIMPOBKU MOHATUH; U3JIaraer
BBITNIOJIHEHHUE 3a/1aHUsl HEJOCTATOYHO JIOTMYHO U MOCIEA0BATENbHO; 3aTPYyIHACTCS
IIPU OTBETAX HA BOIPOCHI IPENOIaBATEIS.

OLEHKY «HeyIOBJIETBOPHUTEJIBHO» CTYJCHT IIOJIy4aeT, €CIU HEMOJHO
(menee 50 % OT MOJHOTO) BBHIMOJIHEHO 33JaHUE; IPU U3JI0KEHUH ObLTH JOMYIIECHBI
CYIIECTBCHHbIC OIIMOKHA, WM padoTa CTYACHTOM Oblia BBIMOJHEHA HE
CaMOCTOATENIBHO — CTYJIEHT HE MOXET 0OOCHOBAaTh CBOMl OTBET WJIM OTBETUTH Ha
JOTIOJIHATENIBHBIE BOIPOCHI, @ TAaK)K€ B ClIydae HE NPEAOCTaBICHHs PabOTHI Ha
IPOBEPKY MPENOABATEINIO.

Kpurtepuu oeHKH Ha 3a4eTe (IK3eMeHe)

OuneHkn «3a4YTEHO» M «HE3aYTEHO0» BBICTABISIIOTCA MO IUCIUILIMHAM,
dhopMoil 3aKIIIOUUTETHHOTO KOHTPOJISE KOTOPBIX sBjsieTcs 3aueT. [Ipu aToM orieHka
«3a4TEHO» JIOJDKHA COOTBETCTBOBAThH IMapaMeTpaM JII0OOW U3 MOJIOKHUTEIbHBIX
OLICHOK («OTJIMYHO», «XOPOILO», «YyIOBIETBOPUTEIBHO»), a «HE3aUYTCHO» —
MapamMeTpaM OLICHKH «HEYAOBJIETBOPUTEIBHO.

OueHka «OTJMYHO» BBICTABISIETCS 00ydYaromeMycsi, KOTOpbIA oO0Jamaer
BCECTOPOHHUMHM, CHUCTEMATU3UPOBAHHBIMU W TJIYOOKMMH 3HAaHHMSIMU Marepualia
y4eOHON TPOrpaMmbl, YMEET CBOOOJHO BBIMOJIHATH 3aJlaHUs, MPEAYCMOTPEHHbBIC
y4eOHOM TpOorpaMMoid, YCBOWJI OCHOBHYIO M O3HAKOMUJICA C JOTOJHUTEIHHOU
JUTEPATYPO, PEKOMEHJIOBAaHHON yueOHOUM mporpammoit. Kak mpaBuio, oreHka
«OTJIMYHO» BBICTABIIACTCS OOYYaIOIIEMyCsl YCBOMBIIIEMY B3aWMOCBSI3b OCHOBHBIX
MOJIOKCHUM W TMOHITUM JUCHUIUIMHBI B WX 3HAUYCHUHU [JIs1 MpUoOpeTaeMoi
CHEIUATBHOCTH, TMPOSIBUBIIEMY TBOPYECKHE CIOCOOHOCTH B TMOHUMAaHUH,
M3J105KEHUH " MCMOJIb30BaHUU y4eOHOro Marepuania, MPaBUJIILHO
O00OOCHOBBIBAIONIEMY TPUHATHIE PEIICHUS, BIAJCIONIEMY Pa3HOCTOPOHHUMH
HaBBIKAMU U MPUEMaMU BBITTOJHEHUS MPAKTUYECKUX padoT.

OueHka «XOpPOLIO» BBHICTABISETCS OOydYaromeMycsi, OOHApPYKHUBIIIEMY
MOJIHOE€ 3HAHWE Marepuajsia ydyeOHOW MPOTpaMMbl, YCHEHIHO BBIMOJHSIOMIEMY
MPEAyCMOTPEHHBIE Y4eOHOM mporpaMMoN 3alaHusi, YCBOMBIIEMY MaTepuall
OCHOBHOW JIUTEpaTyphl, peKOMEHIOBaHHON y4eOHOU mporpammoii. Kak mpaswuiio,
OLICHKA «XOPOLLIO» BBICTABJIACTCS oOyyaroiemycsl, MOKa3aBIIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHUW 10 AUCIMIUIMHE, CIOCOOHOMY K
CaMOCTOSITEJILHOMY TIOMOJIHEHUIO 3HAHUM B XojAe JajbHedend ydeOHOU u
poeCCUOHANILHON NIEeSITEIbHOCTH, MPABWIBHO TMPUMEHSIONEMY TEOPETHUYCCKUE
MOJIOKEHUSI TPU PENICHUM TMPAKTUYECKUX BOIMPOCOB MW 33/1a4, BIAJICIOIIEMY
HEO0OXOIMMBIMHM HaBbIKAMH U TTPUEMaMH BBITIOJIHEHUS TTPAKTUUYECKUX PabdoT.



OueHka «yI0BJIETBOPUTEIBHO)» BBICTABISIETCS 00y4YaroIIEeMycCs, KOTOPHIi
nmoka3ajg 3HAaHHE OCHOBHOTO MaTepuana ydeOHOM mporpaMMmbl B 00beMe,
JIOCTATOYHOM M HEOOXOAMMBIM JJIs JalibHENIel y4eObl U MpeAcTosied paboThl
M0 CHEUHATbHOCTH, CIPABUIICA C BBIIIOJHCHUEM 33aJaHUN, MPEIYCMOTPEHHBIX
y4e0-HOM MpOrpaMMoOM, 3HAKOM C OCHOBHOH JIMTEPATypoOil, pEeKOMEHIO0BAaHHOMU
yueOHOM  mporpammoi. Kak  mpaBWiio, OILIEHKA  «yAOBJICTBOPUTEIHHOY
BBICTABJISIETCS OO0Yy4aloleMycsl, JIOMyCTHBIIEMY IIOTPEIIHOCTA B OTBETaX Ha
9K3aMEHE WJIM BBINIOJHEHUH HK3aMEHALMOHHBIX 3aJaHuii, HO 00Jagaronemy
HEOOXOJMMMBIMHA 3HAHUSIMH TIOJI PYKOBOACTBOM IIPETOABATElNs MJIs YCTPaHCHUS
TUX TOTPELIHOCTEH, HApyIIAIOIIEMy IMOCIEA0BATEIbHOCT B  U3JIOKEHUU
y4eOHOro Marepuaja U UCIHBITHIBAIOIIEMY 3aTPYJHEHUSI TPU BBINOJHEHUU
MPaKTUYECKUX paOOT.

OuneHka «HeyIOBJIETBOPHUTEJIbHO» BBICTABISICTCS OOydYarolmemycsi, He
3HAIONIEMY OCHOBHOM YacTW MaTepualia yueOHON MpOorpaMMbl, JOMYCKAIOIIEMY
NPUHUIUNHAIBHBIE OIMIMOKA B  BBIMNOJHEHUH MPETyCMOTPEHHBIX  yueOHOMU
MpOrpaMMOi 3aJJaHUi, HEYBEPEHHO C OOJIBITUMHU 3aTPYAHEHUSIMHU BBITTOJIHSIOMIEMY
npakTuyeckue pabotel. Kak mpaBuio, OIEHKa «HEYIOBJIETBOPUTEIHHO
BBICTABJISIETCS 00y4YaronIeMycCsl, KOTOPBI HE MOXXET MPOJIOKUTh 00ydeHUE WIIU
MPUCTYIUTD K JEATEILHOCTH MO CHEIHAIBHOCTH 110 OKOHYaHUM YHUBEpCHUTETA 03
JIOTIOJTHUTEIIBHBIX 3aHATUN MO0 COOTBETCTBYIOWICH JUCLIUIUINHE.

8 IlepeyeHb OCHOBHOM M JOMOJHUTEIBLHON YUeOHOI JIuTEepaTyphl

1. 1.T'nuuka H. JI. O6mas xumus : yae6.mocodue / H. JI. lmunka - U3x.
crep. - M. : Knopyc, 2013. - 750 c.
2. Koposun H.B. O6mas xumus : yuebnuk / H. B. Kopoun. M.:
Bricmas mikoia, 2007. — 557c.
3. Xumus : yue6. mocobue / U. B. [1labanosa — Kpacnomap : KyoI'AY, 2019.
— 103 c. https://edu.kubsau.ru/file.php/105/khimija 532813 vl _.PDF

JonosHuTtenbHasi ydeOHas auTepaTrypa

1. TaiigykoBa H. I'. OcHoBbl anekrpoxumuu / H. I'. TaiinykoBa, U. B.
[ITabanoBa. — KpacHonap : KyoI'AY, 2017. — 181 c. (B Oubnuoreke 31 sx3emMIuisp).

2. AnexkcanapoBa J. A. Xumus MeTauioB : yude0. mocobuwe / ID. A.
AnekcangpoBa, O. A. Jlemuaenko. — Kpacnomap: Ky6I'AY, 2015. — 300 c.
https://edu.kubsau.ru/file.php/105/Uch_posobie_KHimija_metallov_2_1.pdf

3. TaitgykoBa H. I'. DiekTpoxuMu4eckue Mpolecchl B TEXHUKE : Yy4eO.
nocobue / H. I'. T'alinykoBa, E. A. Kaiiroponosa, M. B. [1labanoBa. — Kpacnomap:
KyoT'AY, 2012. -300 c.
https://edu.kubsau.ru/file.php/105/03 _03.07.13/06 _EHIektrokhimicheskie process
y_v_echnergetike ehlektronike tekhnikeGaidukovaNG.SHabanovalV.pdf



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

4. ITectynoBa C. A. XuMHs BOJBL: TEOPETUUECKUE U MPUKIIAIHBIE ACTIEKTHI :
yue6. nmocobue / C. A. Ilecrynona, E. A. Kaiiroponosa. — Kpacnogap : Kyol'AY,
2019. — 173 c.
https://edu.kubsau.ru/file.php/105/POSOBIE_KHIMIJA VODY_TEOR_ 1 PRIKL
AD_ASPEKTY 438612 vl .PDF

5. TaiinykoBa H.I'. Xumusi KOHCTPYKUMOHHBIX MAaTepHaIOB : Yy4eO.
nocobue / H. I'. TatinykoBa, U. B. IllabanoBa. — Kpacaomap: KyoI'AY, 2016. —
410 c.
https://edu.kubsau.ru/file.php/105/khimija_konstrukcionnykh materialov_02.01.20

16.pdf

6. IlabanoBa W. B. JlaGopaTopHbli OPaKTUKyM «XUMHUS B
CTpouTenscTBe»: yueb. mocobue / WM. B. llabanoBa, H. I'. T'aiimykoBa. —
Kpacnonap : Ky6I'AY, 2014. — 257 C.
https://edu.kubsau.ru/course/view.php?id=105

7. I'puropseBa JI.C. Xumusg B CTPOUTEILCTBE [DJIEKTPOHHBIA pecypc] :
yueoHoe nocobue / JI.C. I'puroppeBa. — DJIEKTPOH. TEKCTOBbIE JaHHBbIE. — M. :
MOCKOBCKHI TOCyAapCTBEHHBI CTPOUTENbHBIN yHUBEpCcUTET, Al [1lu Op Menua,
ObC ACB, 2017. — 173 c¢. — 978-5-7264-1443-0. — Pexum pgoctyna:
http://www.iprbookshop.ru/60767.html

9 Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHUKAIMOH-
Hoil ceTu «AHTEpHET»

IIepeuens ObC
Ne HaumeHoBaHue Temaruka Cceblika
Znanium.com YHuBepcanpHas https://znanium.com/
IPRbook YHuBepcanpHas http://www.iprbookshop.ru/
1. | UsmarenbcTBO «JIaHby YHuBepcanpHas http://e.lanbook.com/
OO6pa3oBarenbHbIi TOpTaN | YHUBEpPCAIbHAS https://edu.kubsau.ru/
Kyol'AY

— PEKOMEHIyeMbl€ HUHTEPHET CalThI:

1. ba3bl maHHBIX, HTHPOPMAIIMOHHO-CIIPABOYHBIE W TOWUCKOBBIE CHUCTEMBI —
http://ru.wikipedia.org

2. Karamor TocymapcTBeHHBIX CTaHIApTOB —  http://stroyinf.ru/cgi-
bin/mck/gost.cgi

3. Hayunas snextponHas 6udnnorexa — https://eLIBRARY.ru

4. OobpazoBarenbubiii optast KyoI'AY [OnexTponHblil pecypc]: Pexum
noctymna: https://edu.kubsau.ru

5. ®epepanbHblil noptan «Poccuiickoe oOpazoBanue» — http://edu.ru

6. UYepuenue. Karamor. EnumHoe oOKkHO joctynma K 00pa3oBaTesibHbIM
pecypcam — http://window.edu.ru
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7. Cienyaiu3upOBaHHBINA TTOPTAJ IJIs MHXKEHEPOB — _http://dwg.ru

10 MeToanueckne yKazaHus JJs 00y4alOIMUXCS MO0 OCBOEHUIO
TUCHMILIITMHBI

1. Xwumus : MeToA. peKOMEHIAIMU MO BBIIOJHEHUIO CaMOCTOSATEIbLHOM
pabotel / coct. H. E. Kocsnok. — Kpacuomap: KyoI'AY, 2020. — 48 c.
https://edu.kubsau.ru/file.php/105/Metodicheskie rekomendacii_po_samostojateln
oi_rabote KHimija VC 2020 569004 vl _.PDF

2. Xwumua. Meroauyeckue ykas3aHus II0 W3YYECHHMIO JUCHUIUIMHBL W
3amaHus Ui KOHTposibHO# padoTsl / E. A. Kaiiroponosa, B. E. Axpumenko, 3. H.
Tkauenko, E. K. f6nonckas.— Kpacnomap: Kyol'AY, 2012. — 139 c.
http://edu.kubsau.local/mod/resource/view. php?id=1685

MeToauuecKkue PEKOMEHIANMH 110 IIOATOTOBKE K KOHTpOJ’ILHOﬁ paﬁoTe

[TonroroBka K KOHTPOJILHOW paboTe TpedyeT OmpenesieHHOro alropuTMa JIeHCTBHM.
[Tpexne Bcero HEOOXOOUMO O3HAKOMHUTBCS C BONPOCAMH, TEMaMH, KOTOpbIE BBIHOCAT Ha
KOHTPOJIbHYIO paboTy.

Henb3st orpaHu4nBaThCS TOJIBKO KOHCIEKTaMM JIEKLUH, CledyeT npopaboTaTh Hy)KHbIE
y4eOHbIe TOCOOUs, PEKOMEHIOBAHHYIO JTUTEPATYDY.

ITocnenoBarenbHOCTh pabOTHl B MOATOTOBKE K KOHTPOJBHBIM MEPOIPHUATUAM JOJDKHA
ObITh Takas: BHUMATEIbHO INPOYUTATh U YSICHUTH CYTh TpeOOBAHMNM KOHKPETHOI'O BOIpOca
IpOTpaMMbl; O3HAKOMHUTbCS C KOHCIIEKTOM; BHHUMATEIbHO NpopaboTaTh HEOOXOJUMBINH H
y4eOHBIN MaTepra Mo y4eOHBIM TOCOOUSM U PEKOMEHTyeMOH JINTEPATYPHI.

Ecnu ans otnensHON TeMbl IpenojaBareib NPEeAaokKuil NePBOMCTOUHHUK, CIEHUATbHYIO
HAYYHYIO JIUTEPaTypy, KOTOPYIO CTYIEHT pa3padaThiBall B MEPUOJ MOATOTOBKU K CEMUHAPCKUM
WIA UHBIM 3aHATHSM, HEOOXOIMMO BEPHYTbCA K 3alUCAM 3TUX MAaTepuasoB (a B OTICIBHBIX
ciIydasx u 10 OpI/IFI/IHaJ'IOB), BOCCO3/1aTh B IMaMATU OCHOBHBIC HAYYHBIC ITOJIOKCHU .

B ornenbHOM TeTpaau Ha KakIbpld BOIPOC CIEAYET COCTaBUTh KPAaTKWM IJIaH OTBETA B
JIOTUYECKOM IMOCJIEIOBATEIbHOCTH U ¢ (pUKcalre HeoOX0MMOro WUTFOCTPATUBHOTO MaTepuaa
(MpUMepBl, pUCYHKH, CXEMbI peakIiii, aITOPUTM PELICHUs TPAKTUHUYECKUX 3a/1a4).

MeToanuyecKkue PEKOMEHAAIUH 10 MOATOTOBKE K TECTUPOBAHUIO

[Ipu moAroTOBKE K TECTY HE CIEAyeT MPOCTO 3ay4ynBaTh pasjied yueOHUKa, HEOOXOAUMO
MOHSTH JIOTHKY W3JIOKEHHOTO Marepuaia. DTOMY HEMallo CIIOCOOCTBYET BeJEHHE MOJIPOOHOTO
KOHCIIEKTa JIEKIUH, MpaBWiIbHOE OhopMIeHHEe Tab0paTOpHBIX padoT, 3amuceil ypaBHEHUN
XUMHNYCCKUX peaKHI/Iﬁ, AITOPUTMOB PCHICHUSA THUIIOBBIX 3a4ad, BBIIIOJHCHHUE WHAWMBUAYAJIIBHBIX
JOMAITHUX 3a/laHui. bBoNbIyl0 MOMOIIs OKa3bIBAIOT Pa3HOOOpa3HbIE OMyOIMKOBAaHHBIC
C60pHI/IKI/I TECTOB, I/IHTepHeT-TpeHamepH, IMMO3BOJIAIONIME, BO-IICPBBIX, 3AKPCIIUTL 3HAHHWSA, BO-
BTOPBIX, TPUOOPECTH COOTBETCTBYIONIME TICUXOJIOTUYECKHE HAaBBIKM CAMOPETYIALIHA U
CaMOKOHTPOJIA. MenHo Takue HaBBEIKM HE TOJHKO IMOBBIIIAIOT Sq)(beKTI/IBHOCTI) IIOATOTOBKH,
MO3BOJISIOT O0Jiee YCHEIHO BecTu ce0sl BO BpeMs TecTa, HO M BOOOIIE CIIOCOOCTBYIOT Pa3BUTHIO
HABBIKOB MBICITUTEIIFHOU PaOOTHI.


http://www.dwg.ru/
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MeToan4yeckne peKOMeHIAIUM 110 HANMCAHUIO pedepara

Bremmonnenue pedepara sBiseTcs OMHONM W3 (GOpPM KOHTPOJIS B BBICHIEM Yy4eOHOM
3aBeJICHUU.

Crpykrypa pedepara:

TUTYNBHBIN JTUCT.

1. Ilocne TUTYapHOrO JMCTa HA OTAEIBHON CTpaHUIE CJIEAYyeT OrjlaBieHue (IUIaH,
coJiep’kaHue), B KOTOPOM YKa3aHbl Ha3BaHUS BCeX pa3/esioB (IIyHKTOB IUIaHa) pedepaTa
¥ HOMepa CTPAaHULI, YKa3bIBAIOIIME HAYaJI0 ITHX Pa3/IesiOB B TEKCTE pedepaTa.

2. Ilocne ornmaBnenus ciaenyet BBeAcHUe. OObeM BBEJACHUS COCTABIAET 1,5-2 cTpaHUIIbI.

3. OcHoBHas yacTh pedepara MOXKET UMETh OJHY MM HECKOJBKO IJIaB, COCTOSIINX U3 2-3
naparpadoB (IMOAMYHKTOB, pa3[eioB) U MPEANOJaraeT OCMBICICHHOE U JIOTHYHOE
W3JI0KCHHUE TIABHBIX IOJOKEHUM U HJEH, COACPKALUXCS B U3Y4CHHOU JmTeparype. B
TeKcTe 00s3aTeIbHbl CChUIKM Ha MEPBOMCTOUYHUKH. B TOM ciydae ecinu HUTUPYETCS WU
UCTIOJIB3YETCS YbA-TM00 HEOpAUHApHAsl MBICIb, UJEs, BBIBOJ, MPUBOJUTCS KaKOW-THOO
nugpoil Matepual, Tabiuiy - 00g3aTeNIbHO CeNaifTe CChUIKY Ha TOrO aBTOpa y KOTO BbI
B3sUJIM JJAaHHBIA MaTepual.

4. 3axitoueHue COAEPKUT IJIABHBIE BBIBOJbBI, U UTOTM U3 TEKCTa OCHOBHOHM 4YacTH, B HEM
OTMEYAeTCsl, KaK BBIMIOJHEHBI 33J]a4d U JIOCTUTHYTHI JU LIETH, CHOPMYIHPOBAHHBIE BO
BBE/ICHHH.

[TpunoskeHrne MOXKET BKIIOYATh rpad UKy, TaOIHIIbI, pACUETHI.
6. bubmuorpadus (Cnucok JUTEepaTyphl) 37€Ch YKa3bIBACTCS PEATLHO MCIOJIB30BAHHAS JIJIS

HanucaHus pedepara aureparypa.

Otansl paboTsl Hall pedepaToM.

PaGoty Han pedepaToM MOKHO YCIOBHO MOJPA3ACTUTh HA TPU dTama:

1. TloaroToBUTENBHBIN FTAall, BKIIOYAIOLIUI U3yUYE€HUE IIPEIMETa UCCIIEI0BAHUS;

W3noxxeHue pe3ynbTaToB U3YUEHHUS B BUJIE CBSI3HOTO TEKCTA,

3. YcrHOoe coobmieHue mo teme pedepara.

9]

MeToaunuecKue PECKOMEHIAIUHA ITO MOATOTOBKE K 3a4€Ty, IK3aMECHY

[ToaroroBka Kk sK3aMeHy TpeOyeT ONpelesIeHHOro anroputMma aeiicrsuil. [Ipexae Bcero
HE00X0/IMMO 03HAKOMUTHCSI ¢ BOIIPOCAMH, KOTOPBIE BHIHOCAT Ha 3k3aMeH. Ha ocHOBe 3T0oro Hano
COCTaBUTH IJIaH MOBTOPEHHUS M CUCTEMAaTHU3AIMN y4eOHOro MaTepuana Ha KaKJbli J1€Hb, YTOOBI
OCTaBUTbh JICHb WM €0 YacTh I HOBTOPHOTO 0000IIeHHE TPOrPaMMHOI0 MaTepuaia.

Henb3s orpaHnymBaThCs TOJBKO KOHCIIEKTAMM JIEKIMM, ClieyeT MpopaboTaTh HYKHbIE
yueOHbIe T0coOUs, PEKOMEHIOBAHHYIO JTUTEPATYPY.

[TocnenoBarenbHOCTh pabOThI B TMOATOTOBKE K SK3aMEHY JIOJDKHA OBITH Takas:
BHUMATEJIbHO IMPOYUTATh U YSICHUTh CYTh TpeOOBaHMH KOHKPETHOTO BOINpPOCA IMPOTPAMMBI;
03HAKOMUTBCSI ¢ KOHCIIEKTOM; BHUMATEIbHO MPOpadoTaTh HEOOXOAUMBINA H y4eOHBIH MaTepual
10 y4yeOHBIM OCOOUSM M PEKOMEHAYEMOH JIUTepaTyphbl.

Ecim nug oTaenbHONM TeMbl NPENOAAaBaTeilb IPEMIOKWI CIEHHAIBHYI0 HAay4YHYHO
JUTEPATypy, KOTOPYIO CTYAEHT pa3padaThiBajl B NEPUOJ MOATOTOBKH K CEMMHAPCKUM WM UHBIM
3aHATUSAM, HEOOXOAMMO BEPHYTHCS K 3aIUCSAM 3TUX MAaTEpPHAJIOB (@ B OTAENBHBIX CIy4asX U JI0
OpPUTMHAJIOB).

B ornenpHOM TeTpaau Ha KaXKAblii BOIPOC CIEAYET COCTABUTh KPAaTKUM IUIAH OTBETA B
JIOTMYECKON IOCTIeI0BATEIbHOCTH U ¢ (PUKcaIei HeoOX0JMMOro WILTIOCTPATUBHOTO MaTepuaa
(mpuMepbl, pUCYHKH, CXEMbI, YPABHEHHS] XUMUYECKUX PEaKIil).

Ecnu otaenbHbIe BONPOCH OCTAIOTCS HESICHBIMM, MX HEOOXOIMMO HAamucaTh Ha TOJIAX
KOHCIIEKTa, YTOOBI BBIICHUTh Ha KOHCYJIbTallMU. OCHOBHBIE MOJIOKEHUS TEMBI MOCHE TI1y0oKo
OCO3HAaHHE MX CYTH CIEAyeT 3ay4yuTh, IOBTOPSS HECKOJBKO pa3 WM paccKa3blBas KOJUIETE.



Baxwueiimyro uHpopmanuio cieayer o003HauaTh APYTUM LIBETOM, 3TO IOMOTaeT Jyyllle HX
3allOMHUTb.

CnenyeT MOCTENEHHO MEPEXOAUTH OT MOBTOPEHHUs MaTepuaja OJHOM TEMbI K JPYroi.
Korza noBTOpeH U cucTeMaTU3MpOBaH BeCh y4eOHbIM MaTepuall, HEOOXOUMO NEPECMOTPETh €ro
ellle pa3 y’Ke CO CBOMMHM 3aIUCSIMHU.

VYnobHee TOTOBUTbCA K 9SK3aMEHy B UYHUTAJIbHOM 3aje OMONIMOTeKM WIM B
CHeNHaTU3UPOBAHHOM yuyeOHOM KabuHere. B Teuenue cyrok HeobOxonumo padortath §-9 vacos,
Jenas yepes kaxaple 1,5 yaca nepepriBa Ha 15 MuH.

CryneHTaM HY)XHO 3HaTh 0o0IIMe TPeOOBaHUS K OIleHKe 3HaHUH. Hy>KHO BBISIBUTB:

1) moHMMaHMe W CTENEeHb YCBOEHMsI BOIPOCA, IOJHOTY, HU3MepsieMas KOJIMYECTBOM
IPOTPAMMHBIX 3HAaHUN 00 00BEKTE, KOTOPBIN H3y4aroT;

2) rnyOuHYy, KOTOpasi XapaKTepU3yeT COBOKYIHOCTb CBA3EH MEXIy 3HaHUSMH, KOTOpbIE
OCO3HAIOT CTYJICHTHI;

3) Meronooruueckoe 000CHOBaHKUE 3HAHUI;

4) 03HAaKOMJICHME C OCHOBHOM JMTEpaTypoil IO MpEAMETY, a TaKK€ C COBPEMEHHOM
NEePUOIUYECKOM TUTEPAaTypoil IO IPEIMETY;

5) 7OruKky, CTpyKTypy, CTWIb OTBETa M YMEHHE CTYIEHTa 3allylaThb Hay4YHO-
TEOPETUYECKHE  TOJIOKEHUS, KOTOpblE€  BBIJBUTAIOT, OCO3HAHHOCTb,  OOOOLIEHHOCTb,
KOHKPETHOCTH;

8) NpOYHOCTH 3HAHUH.

Metoanueckue ykazaHusl OCHOBaHbI Ha JIOKAJIbHBIX HOPMATUBHBIX aKTaX YHUBEPCUTETA U
MIOJIO)KEHUSAX CUCTeMbl MeHekMeHTa kadectBa KyOI'AVY. 2.5.1 — 2016 «Tekyumii KOHTpOJIb
yCIIEBaEMOCTH U IIPOMEKYTOUHAS aTTECTALUS O0YYarOILUXCSD».

11 Ilepeyenb MH(OPMALNMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX
IPH OCYLIECTBJICHUU 00PA30BaTEJIbLHOIO MpoLecca M0 JUCHUILINHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 o0ecreyeHus 7|

UH(OPMALMOHHBIX CIIPABOYHBIX CUCTEM

NudopmaiimoHHbie TEXHOJOTUM, HCIOJb3yeMble IIPU  OCYIIECTBICHHUH
o0pa30oBaTeNpbHOTO Mpolecca MO  JUCUUIUIMHE  TO3BOJISIIOT:  OOECHEYMTh
B3aMMOJICHCTBHE MKy YIaCTHUKaMH 00pa30BaTeIbHOTO MPOIIecca, B TOM YHCIIe
CUHXpOHHO€ U (WJIM) aCHHXPOHHOE B3aUMOJICMCTBHE TIOCPEICTBOM CETH
"Unrepuer"; ¢duxkcupoBath X0 00pa30BaTENLHOTO TMPOIECCa, PE3YJIHTATOB
MPOMEXKYTOUHOM aTTecTaliMi 10 JWCHHUIUIMHE W PE3yJbTaTOB OCBOCHHS
00pa30BaTeNbHOM TPOTPAMMBI, OpPraHM30BaTh TIpoIlecC 00pa3oBaHUS IMyTEM
BU3yallM3allMl ~ W3y4aeMol  WH(pOpMAIMd  TOCPEICTBOM  HCITOJIB30BAHUS
Mpe3eHTalui, y4eOHBIX (UIBMOB; KOHTPOJUPOBATH PE3yJbTaThl OOy4YeHHUs Ha
OCHOBE KOMITHIOTEPHOTO TECTUPOBAHUS.

[Iepeuenp nuuensunonHoro 10

Ne HaumeHoBaHue Kparkoe onucanue
Microsoft Windows OrnepaliMoHHasi CUCTEMa
2 Microsoft Office (Bkimouaer | [TakeT o(hUCHBIX IPUITOKEHUI

Word, Excel, PowerPoint)

3 CucreMa TeCTUPOBAHHUS TectupoBaHue




| INDIGO |

[lepedyenb mpodeccHoHANBHBIX 0a3 JTaHHBIX UM HMH(OPMALMOHHBIX CIPABOYHBIX
CUCTEM

Ne | HaumeHnoBaHue Temaruka JJIEKTPOHHBII
ajapec

1 | Hayunas AIIEKTPOHHAA | Y HUBEpcabHas http://www.elibrary.ru
onbnmoTeka
eLibrary

2 | DneKkTpoHHAas SHIMKIONECAUSl | YHUBEpCAIbHAS http://ru.wikipedia.org

3 | DnekTpoHHas O6MOJIMOTEKA YHuBepcaibHas http://www.koob.ru

4 | DneKTpoHHO-OMOIMOTEYHasT | YHUBepcaabHas http://www.iglib.ru
cUCTEMA

5 | DnexktpoHHass ~ OuOnMoOTEKa | YHHUBEpcaIbHas http://studentam.net
y4€OHUKOB

6 | DnexktpoHHass ~ OuOnMOTEKa | YHHUBEpcaIbHas www.dissertac.ru
JIMCCEPTAIMOHHBIX PaboT

12 MarepuajibHO-TeXHH4YECKOe oO0ecnevyeHre AJs1 O0y4deHHs

JUCHUIIIMHE XUMHUA

o

"[Inanupyemble MOMEIICHUS 1)1 POBEIACHUS BCEX BUIOB yUeOHOM AesITeIbHOCTH"

Ne
/o

HanmeHoBaHue y4eOHBIX
NPEIMETOB, KypPCOB, IUCIUILIHH
(Momyueit), IpaKTHK!, HHBIX
BUJIOB yueOHOM eI TeIbHOCTH,
NpPeyCMOTPEHHBIX YUeOHBIM
JIaHoOM 00pa3oBaTeNbHOM

HanmMenoBanne nmomMemeHuii s
TIPOBEICHUS BCEX BHIOB yUeOHOM
JeSITeIBHOCTH, TPEITyCMOTPEHHOM

y4eOHBIM [TAHOM, B TOM YHUCIIE
MTOMEIICHUS JISI CAMOCTOSTEIIbHOM
paboThI, C YKa3aHUEM IIEPEUHS

Anpec (MECTOMOIOKEHUE) MOMEIICHHN
JUTSl TIPOBEJICHHSI BCEX BUAOB y4eOHOU
JIESITEIbHOCTH, MPEyCMOTPEHHOM
y4eOHBIM IJIaHOM (B cllydae
peanuzanyu 00pa3oBaTeIbHON
MpOrpaMMBbI B ceTeBOi hopme

MPOTPaMMBI OCHOBHOT'0 000pyI0BaHMs, YICOHO- JTOTIOJTHUTEIHHO YKa3bIBACTCS
HaTJIAIHBIX TI0COOMIA HAMMEHOBAHUE OPraHHU3AIUH, C
M UCTIOJIb3YEMOI0 IIPOrPaMMHOT0 KOTOPOU 3aKIIOUEH JJOrOBOP)
obOecreueHus
1 2 3 4

1 | Xumus

ITomenenne Ne412 300,
MoCcaJ04YHbIX MecT — 144; miomanb
— 131,7xB. M.; yueOHast ay TUTOPUS

JUISL IPOBEICHUSI 3aHATUN

JIEKIIMOHHOTO THTIA, 3aHATHHA
CEMHHAPCKOTO TUTIA, KYPCOBOTO
MIPOEKTHPOBAHUS (BBITIOTHEHUS
KypPCOBBIX padoT), IpYIIIOBBIX U

WH/IUBUAYAIEHBIX KOHCYIbTAIUH,
TEKYIIEr0 KOHTPOJIS
MIPOMEKYTOYHOM aTTECTALINH .
CINIUT-CUCTEMA — 2 IIT.;
CIHCIHATM3UPOBAHHAS
MeOenb(yaeOHas 1ocKka, yaeOHas
Me0eTb);

350044, KpacHomapckuii kpai, T.
Kpacnonap, yn. um. Kanuauna, 13
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TEXHHUYECKUE CPECTBA 00yUCHUS,
Ha0OPBI JEMOHCTPAIIHOHHOTO
000pyIOBaHUS U y4eOHO-HATIISTHBIX
mocobuit (HoOyTOyK, IPOEKTOP,
9KpaH);

IIpOrpaMMHOE 00ecreYeHUE:
Windows, Office.
Microsoft Visio, Autodesk Autocad,
cucrema tectuposanus INDIGO

ITomemenne Nel32 300,
MOCaJ0YHEBIX MecT — 12; miommanb
— 64,6KkB. M.; YueOHas
CIeIHANN3APOBaHHAs TabopaTopus
o0mieit xumun (Kadeapsl XUMHUH) .

1abopaTopHOE 000PYLOBAaHUE
(Muxpockon — 1 mt.;

mkad mabopartopHslif — 1 mrT.;
neHTpudyra — 3 mr.;);

CreUaIn3upOBaHHAs
MebOenn(yaebHas J1ocka, yaeOHas
MeOeb).

TTomemenne Nel38 300, miomaas
— 19,7xB. M.; TOMENICHUE JIJIsT
XpaHeHHs ¥ NPO(PUIAKTHYECKOTO
o0cyXHBaHHs y4eOHOTO
o6opymoBaHus.
XOJIOAWIBHUK — 1 IIT.;
nabopaTopHoe 000pya0BaHUE
(obopymoBanue maboparopHoe — 2
IIT.;
aHanuzaTop — 1 mr,;
KOHIYKTOMETp — 1 ImT.;
nonomep — 1 mr.;
cTreHn JlaboparopHblii — 1 mr.;
KajopumeTp — 1 mT.;);
TEXHUYECKUE CPeACTBA 00yUCHUS
(KoMIIBIOTEp TIEPCOHANBHBIA — 1
IIT.).
[IporpammHoe obecnieyenue:
Windows, Office, INDIGO.
Microsoft Visio, Autodesk Autocad,
cucrema tectuposanust INDIGO

IMomemenne Ne229 300,
MOCAJOYHBIX MECT — 25; MJI0111aIb
— 41,1xB.M.; TIOMEIICHUE IS




CaMOCTOSITENILHOM paOOTHI.
TEXHHUYECKUE CPECTBA 00yUCHUS
(npoextop — 1 mT.;
aKycTH4eckKas cucremMa — | mr.);
Joctym K ceti «HTepHeT»;
JIOCTYI B 3JIEKTPOHHYO
nH(pOopMaMOHHO-00pa30BaTEIBLHYIO
Cpe/y YHUBEPCHTETA,;
CreUaIn3upOBaHHAs
MebOenb(yueOHas MeOeb).

[IporpammHoe obecnieyeHue:
Windows, Office,
CHeUaIN3UPOBAHHOE JIMIIEH3HOHHOE
U CBOOOJHO PAcCIpOCTPaHsIEeMOe
mporpaMMHOe o0ecriedeHue,
TIPEeayCMOTPEHHOE B paboueit
nporpamme
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