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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IMPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMoCTOsITebHAs paboTa

JacoB Ha KOHTPOJIb

73ET

252

16

227

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 1

Bun 3anaruit vI | PII Hroro
Jlexuun 6 6 6 6
JlabopatopHbie 6 6 6 6
IIpaxruueckue 4 4 4
Uroro ayn. 16 (16 |16 |16
KonrakrHas pabora |16 [16 |16 |16
Cawm. pabora 227 1227 | 227 | 227
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 252 (252 252|252

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

3. MECTO JUCIUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPUTEIbHOMH 0AT0TOBKE 00y4al01Ierocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaIII/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ " UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOEHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HEO0X0AUMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJI0Tus

3.2.3 | O3HaxoMuUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uznka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBaTensekas padoTa (ToydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOIOTHYECKas! (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBIiA aHAIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | Texaonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKAs) MPaKTHUKA

3.2.18 | Xumuueckue u HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHON KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs IOATOTOBKY K IPOIEType 3alUThl U MIPOLEAYPY 3allUThI

4. KOMIIETEHLINY OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTNHBI
(MOJLYJIST)

K-13 : CniocoGHOCTH HCNO/Ib30BATH 3aKOHBI U METOAbl MATEMATHKHU, €CTECTBEHHbIX, TYMAHUTAPHBIX U IKOHOMHYECKHUX
HAaYK [PH pelieHuH NpodeccHOHATBHBIX 3a1a4

[IK-13.3 : BageeT OmbpITOM UCIIONBE30BaHIE HAYYHBIX 3HAHUH TS PEIICHHUS KOHKPETHBIX 33/1a4 B 00JIACTH TEXHOC(HEPHOM
Oe3omacHOCTH

ITIK-3 : Crioco0eH KOHTPOIHPOBATh CTPOSIIMECS] U PEKOHCTPYHPYeMble 31aHusl, IOMeLeHUs], B YACTH BbINOJIHEHHUS
NMPOEKTHBIX PellieHU i 10 MoKAPHOi 0e30I1acHOCTH

IIK-3.11 : 3HaeT OrHeCTOMKOCTh CTPOUTEIBHBIX MATEPUAIOB U METOABI €€ MOBBIIIICHUS




[1K-3.4 : YMeeT onpenensTs (pacCunThIBaTh, 000CHOBBIBATD) XapaKTEPUCTHKH HWIIM TTApaMETPhl CUCTEM 00HAPY KEHHS T0XKapa,
OTIOBEUICHUS U YIIPABIICHHUS 9BaKyalleH JIIOAEH MpH T0XKape, CUCTEM MPOTUBOABIMHON 3aIUThI

IIK-3.5 : YMmeer 000CHOBEIBATH napaMeTpbl CUCTEM IMOKAPOTYLICHUA, B TOM YHCJIC HAPYIKHOI'O U BHYTPECHHETO
MPOTUBOIIOXKAPHOI'O BO,E[OCH36)K€HI/IH

[1K-3.8 : 3HaeT MeTo/ bl MPOTHO3UPOBAHMSI B3PHIBOIIOKaPHOH 0OCTAHOBKM M IIPOTHO3WPOBAHUS OITACHBIX (DAaKTOPOB IOXKapa

IIK-5 : Cniocoben pa3padaTbiBaTh MEPONPUATHS M0 CHUKEHHUIO MOKAPHBIX PUCKOB

[IK-5.9 : 3naer roprourie U B3pbIBOOMACHBIE XapAKTEPUCTUKHI BEILIECTB U MATEPHAIIOB

5. CTPYKTYPA U COAEPKAHUE JUCIHUITIJIMHBI (MOIYJIA)

Kon HaumeHnoBaHne pa3aeioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HutepaxT. [pumeyanne
3aHATHSA TeM /BUJ 3aHATHUS/ Kypc
Pa3zpes 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 H3yuenue TeopeTndyeckoro 1 17 MK-13.3TIK- | JI1.1JI1.2 0
Marepuaina. Beimonnenue 5.9T1IK-3.4 JI1.3
KOHTPOJBHO#H paboTsl. /Cp/ ITK-3.5 IIK- JI1.4J12.1

3.8 IK-3.11 J2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
2122
1.2 OcHoBHbIE 3aK0HBI XuMuH /I1p/ 1 0.5 MK-13.3 TIK- | JI1.1 JI1.2 0
5.9 IIK-3.4 JI1.3
MK-3.5 TIK- JI1.4J12.1
3.8 IK-3.11 J2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2122
Pazgea 2. 2. Ctpoenue aToma.
Ilepuonnyeckas cucrema
jemenToB /.. MenneneeBa.

2.1 Crpoenue atoma. [lepuonuyeckas 1 0.5 ITK-13.3 TIK- JIT.1JI1.2 0
cuctema 3nementoB J. 1. 5.91IK-3.4 JI1.3
Menneneesa. /Jlex/ MK-3.5 TIK- JI1.4J12.1

3.8 IK-3.11 J2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2122

2.2 M3yueHne TeopeTuaecKoro 1 15 TIK-13.3 TIK- JI1.1 J11.2 0
matepuana. [lonroroska u 59I1IK-3.4 JI1.3
BBITIOJTHEHUE KOHTPOJILHOM ITK-3.5 T1K- JI1.4J12.1
paboter. /Cp/ 3.8 [IK-3.11 J12.2J12.3

J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
2122

Pazgen 3. 3.Xumuueckasi CBA3b U
CTpOEeHHE MOJIEKYJI.




3.1 XuMHuecKas CBSI3b U CTPOCHUE 0.5 | IK-13.31IK- | JI1.1J1.2
MOJIEKY L. 5.9T1IK-3.4 JI1.3
Turrer XUMHYIECKON ITK-3.5 TIK- JI1.4J12.1

CBSI3U U UX 3.8 1IK-3.11 J2.2J12.3
xapakrepuctuka. CTpoeHue u J12.4 J12.5
CBOIICTBA MOJICKY L. JI2.6J13.1
/JTex/ JI3.2J13.3

JI3.4 J13.5
2122

3.2 Pabora c anexrpoHHO# 15 ITK-13.3 TIK- JIT.1JI1.2
OubmoTeKol (MOArOTOBKA K 5.9 TIK-3.4 JI1.3
71a00paTOPHBIM 3aHATHSIM) MK-3.5 TIK- JI1.4J12.1
BrinonHeHUEe KOHTPOJIBHOM 3.8 TIK-3.11 JI2.2J12.3
padoThI J12.4 J12.5

/Cp/ J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2122
Paznen 4. 4.dHepreruka
XHMHMYECKHX MPOLECCOB.

4.1 DHepreTuka XMMHUYECKUX 1 TIK-13.3 TIK- JIT.1JI1.2
TPOLIeCCOB. XUMUYECKAs 5.9T1TIK-3.4 JI1.3
KWHETHKA. DHEePreTHUecKue [TK-3.5 TIK- JI1.4J12.1
3¢ EKThI XUMUUECKUX PEAKIHUH. 3.8 TIK-3.11 J2.2J12.3
BHyTpeHHss sHEprys U J2.4 J12.5
sHTanbIUA. Tepmoxumus. 3akoH JI2.6J13.1
I'ecca. Temnora o6pa3oBaHust JI3.2J13.3
XUMHUYECKUX COSIUHEHUH. JI3.4 JI3.5
ITonsTHE 00 SHTPOITUK U SHESPTHH 21032
I'm66ca. CropOCTh XUMUYECKHIX
peakuuii, BIusHUE Ha Hee
Pa3InYHbIX (HaKTOPOB.

XUMHUYECKOE paBHOBECHE.

IIpunnun Jle-laTenbe.
/JTex/

4.2 CKOpPOCTh XMMHUYECKHX pEaKINi 1 2 ITK-13.3 TIK- JI1.1 J11.2
XAMUYecKoe paBHOBecue /J1ab/ 5.9 TIK-3.4 JI1.3

[K-3.5 TIK- JI1.4J12.1
3.8 IIK-3.11 J2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5

2122

4.3 M3yuyeHne TeopeTuuecKkoro 15 TIK-13.3 TIK- JI1.1JI1.2
matepuana. [TonroroBka k 5.9T1TIK-3.4 JI1.3
nabopaTopHOii padoTe. IK-3.5 TIK- JI1.4J12.1
Brinonnenue KOHTPOJIbHOM 3.8 IIK-3.11 J2.2J12.3
pabotsl. /Cp/ J12.4 J12.5

JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
2122
Pazpea 5. 5. Odmas
XapaKTepPUCTHKA PACTBOPOB.
PacTBOpBI 2J1€KTPOJIUTOB.
5.1 Peakiiun B pactBOpax 2 TIK-13.3 TIK- JI.1J11.2
3EeKTPOIUTOB. /J1ab/ 5.9T1IK-3.4 JI1.3
IK-3.5 TIK- JI1.4712.1
3.8 IK-3.11 J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5

0132




52 OOmas xapakTepucTuka 1 MK-13.3TIK- | JI1.1JI1.2
pacTBopoB. CriocoObl BEIpAKEHUS 5.9T1IK-3.4 JI1.3
COCTaBa PacTBOPOB. ITK-3.5 TIK- JI1.4J12.1
PacTBOpBI 2J1EKTPOIUTOB. 3.8 IIK-3.11 J12.2J12.3
DexTponuTHYecKas J12.4 J12.5
muccormanus. Knaccudukarus JI2.6J13.1
3JIEKTPOIUTOB. TeopHs CUIBHBIX JI3.2J13.3
JJIEKTPOJIUTOB. 3aKOH Pa30aBICHHS JI3.4 J13.5
OctBanpna. ['maponus coneit 21
/J1ex/

53 PaboTa ¢ 31eKTpOHHOM 10 IK-13.3 TIK- JIT.1JI1.2
6uOIMOTEKOM (TIOArOTOBKA K 5.9TIK-3.4 JI1.3
1a00PATOPHBIM 3aHSATHSAM). ITK-3.5 TIK- JI1.4J12.1
BeinonHenue KOHTPOJILHON 3.8 IIK-3.11 JI2.2J12.3
paboTsl J12.4 J12.5

/Cp/ J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
31
Paznen 6. 6. IucnepcHsbie
CHCTeMBI M KOJLUIOHTHbIE
PacTBOpPHI
6.1 JucnepcHble CUCTEMBI U 0.5 TIK-13.3 TIK- JI1.1JI1.2
KOJUTOHIHBIE pacTBopsl /IIp/ 5.9TIK-3.4 JI1.3
ITK-3.5 IIK- J11.4J12.1
3.8 TIK-3.11 J12.2712.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
31

6.2 N3ydenue TeopeTHIecKkoro 15 IK-13.3TIK- | JI1.1J11.2
marepuana. [logroroska k 591IK-3.4 JI1.3
MIpaKTHIeCcKoi pabdore. IK-3.5 IIK- JI1.4J12.1
BeinonHenue KOHTPOJILHOU 3.8 IIK-3.11 JI2.2J12.3
pabotsl. /Cp/ J12.4 J12.5

J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
31
Paznen 7. 7. OxkucaureabHo-
BOCCTAHOBHTE/ILHbBIE PeaKINH.
OCHOBBI YJ1IEKTPOXHMMHUH.
7.1 Peakiuu oxuciieHus- 2 TIK-13.3 TIK- JIT.1JI1.2
BOccTaHOBJIeHUs. /J1ab/ 5.9TIK-3.4 JI1.3
ITK-3.5 IIK- JI1.4J12.1
3.8 IK-3.11 J2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
31

7.2 PaboTa ¢ 37eKTpOHHOM 15 ITK-13.3 TIK- JIT.1JI1.2
OubMMoTeKol (MMOATOTOBKA K 5.9 TIK-3.4 JI1.3
71a00paTOPHBIM 3aHSITHSIM). MK-3.5 TIK- JI1.4J12.1
BrimonHeHue KOHTPOJIbHOM 3.8 TIK-3.11 J2.2J12.3
paboTEL. J12.4 J12.5

/Cp/ J12.6J13.1
JI3.2J13.3
JI3.4J13.5

31

Pa3nen 8. 8. KommiekcHbIe
coeMHEeHUsI




8.1 N3ydeHue TeopeTudeckoro 20 MK-13.3TIK- | JI1.1JI1.2
Marepuaa, BHITOJIHEHUE 5.9T1IK-3.4 JI1.3
TEOPETUUECKUX 3aJaHHH, pelIeHue ITK-3.5 TIK- JI1.4J12.1
3a1ad. 3.8 IK-3.11 J2.2J12.3
BrinonHenne KOHTPOJIBLHON J12.4 J12.5
padoTHI. JI2.6J13.1

/Cp/ JI3.2J13.3
JI3.4 J13.5
31
8.2 Kommuiekcubie coeaunenwust. /Tp/ 0.5 MK-13.3 TIK- | JI1.1 JI1.2
5.9T1IK-3.4 J1.3
MK-3.5 TIK- JI1.4J12.1
3.8 IK-3.11 J2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
31
Paznen 9. 9. Xumnyeckas
uaeHTHUKANNA

9.1 N3ydenue TeopeTHUeCKUX 15 NK-13.3TIK- | JI1.1J11.2
BOIIPOCOB, BHITIOJTHEHHE 5.9T1TIK-3.4 JI1.3
TEOPETUUECKUX 3aJaHUH, pelIeHue [TK-3.5 K- JI1.4J12.1
3amad. /Cp/ 3.8 IK-3.11 J12.2712.3

J12.4 J12.5

J12.6J13.1

JI3.2J13.3

JI3.4 J13.5
91

9.2 KauecTBeHHOE 1 KONHUECTBEHHOE 1 ITK-13.3 TIK- JIT.1JI1.2

ompeneneHue BemecTna /JIex/ 5.9 TIK-3.4 JI1.3
[K-3.5 TIK- JI1.4J12.1
3.8 IK-3.11 J2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
31
Pazpnean 10. 10. Koppo3us
MeTaJJ10B

10.1 Koppo3zus meTaiioB B KUCIIOH U 0.5 ITK-13.3 TIK- JIT.1JI1.2
HeuTpanbHOM cpene. CocraBneHue 5.91IK-3.4 JI1.3
3JIEKTPOXUMHUYECKHUX IIPOLECCOB, [TK-3.5 TIK- JI1.4712.1
MIPOTEKAIOIIMX TPH MOBPEKICHUH 3.8 IK-3.11 J2.2J12.3
KaTOJIHBIX U aHOJIHBIX TMIOKPBITHA. J12.4 J12.5

/Mp/ J12.6J13.1
JI3.2J13.3
JI3.4 J13.5

31

10.2 Pemenue 3anau. 10 ITK-13.3 TIK- JIT.1JI1.2
Paborta ¢ 31eKTpOHHOI 59T1IK-3.4 J1.3
OMOTMOTEKOMN. ITK-3.5 TIK- JI1.4J12.1
BrimonHeHHe KOHTPOJIBHOM 3.8 IIK-3.11 J2.2J12.3
paboThL. J12.4 J12.5

/Cp/ JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5

31

Pa3zpen 11. 11. Ctpoenue
OpraHHYecKuX coeXMHeHMil.
IIpenenbHble YriieBoAOPOAbI




11.1 Teopust XUMUYECKOTO CTPOEHUS 1 MK-13.3TIK- | JI1.1JI1.2
OpPraHUYECKHUX COCIMHEHUH. 5.9T1IK-3.4 JI1.3
DNEeKTpOHHOE U ITK-3.5 TIK- JI1.4J12.1
NIPOCTPAHCTBEHHOE CTPOCHUE 3.8 IIK-3.11 J12.2J12.3
OpPraHUYECKUX COEANHEHUH. J12.4 J12.5
XapakrepHble peaKiuuu s JI2.6J13.1
OpPraHUYECKUX COEANHEHUH. JI3.2J13.3

/JTex/ JI3.4 J13.5
31

11.2 Pabora c anexrpoHHO# 10 ITK-13.3 TIK- JIT.1JI1.2
OUOINOTEKOH. 5.9 TIK-3.4 JI1.3
Beinonnenue KOHTPOJIBLHOU I1K-3.5 IIK- JI1.4J12.1
paboThI. 3.8 TIK-3.11 JI2.2J12.3

/Cp/ J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2132
Paznen 12. 12. HenpenesbHble
YIJ1€BOAOPOABI

12.1 HenpeznenbHble yriieBo10pOIbL. 0.5 T1IK-13.3 TIK- JI1.1 J11.2
Anxensl, AnkuHbl. CTpoeHHe. 5.9T1TIK-3.4 JI1.3
M3omepus. CaolicTaa. [TK-3.5 K- JI1.4J12.1
IIpumenenue. 3.8TIK-3.11 J2.2J12.3

Mp/ J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
91
12.2 Pemenne 3amaqd u 10 ITK-13.3 TIK- JI1.1 J11.2
ynpaxuenuid. /Cp/ 5.9 TIK-3.4 JI1.3
[K-3.5 TIK- JI1.4J12.1
3.8 IK-3.11 J2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
31
Pa3znen 13. 13. CnupTsl,
aJIbJerubl M KeTOHbI,
Kap0OHOBbIE KUCJIOThI

13.1 CrnupTsl, albJETUABI U KETOHBI, 0.5 ITK-13.3 TIK- JI1.1 J11.2
KapOOHOBBIE KUCIIOTHL. 5.91IK-3.4 JI1.3
XapakTepHble XUMU- [K-3.5 TIK- JI1.4J12.1
YECKHE PEaKIUH. 3.8 TIK-3.11 JI2.2J12.3

/Mp/ J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
91

13.2 M3yuyeHne TeopeTuuecKkoro 15 TIK-13.3 TIK- JI1.1JI1.2
Marepuaina. Beimonnenue 5.91IK-3.4 JI1.3
KOHTpPOJIbHOU paboThl. /Cp/ IK-3.5 TIK- JI1.4712.1

3.8 TIK-3.11 J12.2712.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
o1

Paznen 14. 14. ApomaTudeckue
YIJIEBOIOPO/BI




14.1

BenH3oJbI M €ro roMoJIoru.
®denosl. /TIp/

0.5

IK-13.3 TIK-
59T1IK-3.4

IK-3.5 IIK-
3.8 IIK-3.11

J1.1J11.2
.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI13.5
o1

14.2

Pabora c anexrpoHHO#
mureparypoit. /Cp/

15

ITK-13.3 TIK-
5.9 IIK-3.4

I1K-3.5 IIK-
3.8TIK-3.11

J1.1J11.2
J1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
Ol

Pazpnea 15. 15. Cnoxuble 3¢gupsl,
JKHPBI. YTJIeBOAbI

15.1

CrnoxHble 3GUPHIL, )KUPBHIL.
XapakrepHble XHMHIECKUE
peaxuuu. /TIp/

0.5

IIK-13.3 TIK-
59I1IK-3.4

IK-3.5 IIK-
3.8TIK-3.11

J1.1J11.2
.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
€]

15.2

N3ydenue TeopeTndeckoro
Martepuaina. Pemmenne 3amaq. /Cp/

15

I1K-13.3 TIK-
5.91IK-3.4

I1K-3.5 IIK-
3.8TIK-3.11

JI1.1 J11.2
JI1.3
J1.4J12.1
J12.2712.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
Ol

Pazpnea 16. 16. beaku.
IHosmmepsl.

16.1

Bbenku. Ctpoenue.
IMomumepsl, moJIMMEpHBIS
MaTepHUalIbl, UX MOJyYeHHUE.
/JTex/

ITK-13.3 TIK-
5.9 IIK-3.4
IK-3.5 IIK-
3.8TIK-3.11

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
Ol

16.2

BrimonHeHue KOHTPOJIBHOM
paborsl. Pemenne 3amgag /Cp/

15

ITK-13.3 TIK-
59T1IK-3.4

I1K-3.5 IIK-
3.8 IIK-3.11

JI1.1 J11.2
J1.3
J1.4J12.1
J12.2712.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
o1

Pa3znen 17. 17. Konrpoan




17.1 IToaroroBka K UTOrOBOMY 1 9 TIK-13.3 TIK- JI.1J11.2 0
KOHTPOJIIO OCBOCHUS AUCHIUTUIHBI 59I1IK-3.4 JI1.3

B (hopMe dK3aMeHa /Dk3aMeH/ IK-3.5 TIK- JI1.4J12.1
3.8 TIK-3.11 J2.2J12.3
J24712.5
J12.6J13.1
JI3.2J13.3
J13.4J13.5
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6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. KoHTpo1bHBIC BONIPOCHI U 3aJaHUS

1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHMS MAacChl U PHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHUH, 3aKOH ABOTAJpO M €T0 CIEACTBHUSL. METOMBI ONpere/ICHHs
MOJIEKYJIIPHBIX MacC ra30B.

3. [lepnoanueckuii 3akoH u nepuoanudeckas cucrema Jl. 1. Menneneesa. [lepuonsl, rpynisl ¥ MOATPYIIIEI TEPUOIUYECKOI
cucteMbl.CBA3b CTPOCHUS aTOMA C [10JIOKEHUEM 3JIEMEHTOB B IIEPUOAUUYECKON CUCTEME.

4. Crpoenne aroma. IToctynater bopa.

5. KBanToBbIE unciaa, UX QU3MUYECKUI CMBICI.

6. DNEeKTpOHHAsT OpOUTaNb U «KBaHTOBas staeiikay. [Ipuaiun [Maynm. [Ipasumo XyHpa.

7. CemelicTBa s-, p-, d- i f- 377eMCHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (POPMYIBI HJICMEHTOB.

8. 3aBUCUMOCTbH CBOMCTB aTOMOB OT CTPOEHHUS MX DJIEKTPOHHBIX 00070YeK. DHEPrus MOHU3AIUHN U CPOJCTBO aTOMa K
3JIEKTPOHY.

9. THIIBI XUMAYECKOM CBSI3HM, UX OCOOCHHOCTH.

10. Xumuueckast CBA3b U €€ OCHOBHbBIE XapaKTePUCTUKH.

11. KoBanenTHast XxumMudeckasi CBs3b, €€ Pa3sHOBUIHOCTH. MeTol BaJICHTHBIX CBSA3EH.

12. Crioco0bI 00pa30BaHus KOBaJCHTHONW XHMHYECKOH CBA3M.

13. I'mOpuan3anus aTOMHBIX DJIEKTPOHHBIX OpOuTaneil n e€ BHUIBIL.

14. [MonspHOCTH XMMUYECKON CBS3H. DIEKTPUUECKH MOMEHT IAMIIOJNS MOJIEKYJIBI.

15. VonHas cBs3b, €€ ocodbeHHOCTH. CTENICHh HOHHOCTH CBSI3U.

16. BonoponHas cBsi3b, €€ 0COOCHHOCTH W BIUSHHE HAa CBOWCTBA BEIIECTB.

17. Tepmoxumusi,ee OCHOBHBIE ONpe/eneHus. 3aKoH ['ecca U ero ciencTBHE.

18. BHyTpeHHsIs SHEPrHs U SHTANBIHSA. DHEpreTHIecKue d(PPEeKThl XUMUYECKUX MPOIIECCOB.

19. Makpo- MHKPO COCTOSHHE BEIIEeCTBa. BepOsSTHOCTh COCTOSIHUSI CHCTEMBI M SHTPOIIHS.

20. HampaBieHHOCTH caMOIPON3BOIBHOTO MPOTEKAHUS XMMUYECKUX peakimid. DHeprus [ubdca.

21. Xumuueckas kuHeTHKa. CKOpOCTh XUMHUYECKUX PEaKIMid B TOMOTEHHOIH M IeTEpOTeHHO CHCTEME.

22. BnusiHue npupoipl pearupyromux BeIecTB U TEMIIEPATYphl HA CKOPOCTh XMMHUYECKOH PEeaKuu.

23. BnusiHue xaranuzaTopa Ha CKOPOCTh XMMHUYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.

24. ObparnMele 1 HEOOPATUMBIC XUMHIECKHE PEAKINU. XUMHUIECKOe PaBHOBECHE.

25. Cwmemenue xumuueckoro paBHoBecus. [lpunnun Jle-IlaTense.

26. Bopna, eé ¢usmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHOMasbHbIE CBOWCTBA BOJBI, UX IIPUYUHA U POJb B IIPUPOJE.

28. PactBopel. ['maparnas Teopus . . MenneneeBa. TemnoBbie 3G GEKTH pacTBOPEHUSL.

29. PacTBOpuMOCTB TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpUMOCTD Ta30B B JKHUIKOCTSIX.

31. KonueHTpanus pactBopos, €€ BUABL.

32. OcmMoc, ocMOTHYECKOe JIaBlieHHe pacTBOpPOB. 3akoH BauT — ['odda nys pacTBOPOB HEINEKTPOIUTOB U IEKTPOIUTOB.
33. IToHnxeHue naBiieHHs] HACBIIEHHOTO Mapa PacTBOPUTENS Hal pacTBOpPOM. 3akoH Payis mist pacTBOPOB HERIEKTPOJIUTOB
1 3JIEKTPOJIUTOB.

34, [oBblIeHHE TeMIepaTyphl KUIIEHUST pACTBOPOB. 3akoH Payist Ajist pacTBOPOB HEDJIEKTPOIUTOB M AIIEKTPOJIHUTOB.

35. [ToHnxeHue Temmneparypbl KpUCTAJUIM3ALMK pacTBOpa. 3akoH Payis A pacTBOPOB HEANIEKTPOIUTOB U AIIEKTPOJIHUTOB.
36. Teopust >EKTPOIIMTUIECKON TUCCOLIMAIIUH.

37. IMpumennmocts 3akoHOB Bant—Todda u Payns x pacTBopam 37IEKTPOIHTOB.

38. Crnabble 3JIEKTPOJIUTHI, UX JUcconManus. 3akoH pazbaBneHus OcTBanbaa.

39. CUIIbHBIC AJIEKTPOJMTHI, UX AUCCOIUAIMS. AKTUBHOCTH MOHOB.

40. Peakui nOHHOTO OOMEHa B pacTBOPAxX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEAKIIHH.

41]. DNEeKTPONUTHYECKAsE AUCCOUUANUs BoAbl. HelHTpanbHble, KUCIBIE U IIEJIOYHBIE PACTBOPHL.

42. Bonopoansrit nokazartens. [llkana pH, metons! onpenenenust pH.

43. I'maponus, ero KONMMYEeCTBEHHBIE XapaKTEPHUCTUKA. 3aBHCHMOCTH THIPOJINM3a OT KOHIICHTPAUU M TeMIEPaTyphl pacTBopa.
44. I'unponus conei u ero BUABI (Ha IpUMeEpe YPaBHEHUH THUAPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHbIe CUCTEMBLUX KIACCH(DUKAIMS 0 arperaTHOMY COCTOSIHHIO (ha3.

46. JlucniepcHBIE CHCTEMBI, X KITacCH(UKAIMS 110 CTENICHH TUcIepcHOCTH. CBOOOMHO- U CBA3HO JUCIIEPCHBIC CHCTEMBI.
47. YcToHYnBOCTh UCHEPCHBIX cHCTeM. DaKTOPhI CTAOMIH3aUH AUCTIEPCHBIX CHCTEM.

Bompocs! 1uis mpoBeIeHnsT HTOTOBOTO KOHTPOJIS B hopMe IK3aMeHa:




48. CopOuust 1 e€ BUIBL.

49. Komnounnsie pactBopbl. CTpoeHUE KOJIOUTHOW MUIICIUIBI.

50. Koarynmsamnus KoJUTOMIHBIX pacTBOPOB M (haKTOPHI, € BHI3BIBAIOIIHE.

51. Tunel OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxunu oxucinenus. Bakneiine BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENIN.

54. OKHCIUTENBHO-BOCCTAHOBUTEbHASL IBOMCTBEHHOCTD.

55. DOIEeKTPOXUMUYECKUE CHUCTEMBI. DIEKTPOAHBIC MOTEHIMANIBI U PAI HANIPSHKEHUH METalIoB.

56. IMonsTne xuMuueckoil uaeHTndukanun. KauecTBeHHbIE peakiiy Ha HOHBI.

57. KommnekcHele coenunenus. Teopus crpoenust Bepaepa. Homenkiarypa. IlepBuuHasi 1 BTOpu4Has AUCCOLUALIUS.
58. Kopposust meTanioB u ee BUIBL.

59. MeTo/1bl 3alUTHl OT KOPPO3HH METAJUIOB.

60. Oco0OeHHOCTH CBOWCTB aTOMa yIJIeposia B OPraHWYECKHX COCIMHEHHSX

61. Xapakrep XUMHUYECKHUX CBS3€H M BAJICHTHOCTb YIVIEPOJA B OPraHUYECKHX COCIUHEHUSX.

62. Teopust cTpoeHus opraHuuecKux coeauHeHuilt A.M. Byrneposa.

63. Baxneiinie noHATHs OPraHMYECKON XUMUU

64. SBnenune nzomepuu

65. I'omonornueckuit psg. I'omonoru

66. VYT1eBoOpOIHBIE PAIUKAIIBI.

67. Knaccudukanus opraHM4ecKiuX COECJUHEHHH.

68. [Ipupona u TUNBI XUMHYECKUX CBSI3€H B OPraHUYECKUX COEIMHEHUSX.

69. THITBl XUMHUECKUX CBSA3€il B OpraHMYeCKHX coefuHEHHUsX. OCHOBHBIC THIBI XMMUYECKUX PEAKIUH B OpraHHYECKOil
XUMHUU.

70. AukaHBI (TIpeleNTbHbIC MIIH HACBHIIIEHHbBIE YIIIeBOIOpoasl, mapadunsl). HomeHKIatypa, pusndeckue, XxumMudeckue
cBoiictBa. [lonyuenue, npumeHenue. L{uknoankaHsl.

71. AnkeHbl (3TUIICHOBBIE YIJIeBOAOpobl). HoMeHknaTypa, ¢pusnueckue, XuMudeckue cBoiicTBa. [lomydeHue, mpuMeHeHue.
72. AnkuHbl(alleTUIICHOBBIE yIiIeBoopobl). Homenknarypa, ¢usudeckue, xumudeckue coicta. Ilomydenne,
pUMEHCHHE.

73. JlreHOBBIE YTIICBOZOPOB! (AJIKaHEHBI)

74. Apomaruueckue yrieBonoponsl. Homenknarypa, ¢usnueckue, xXumuueckie cBoiictsa. [lomydyenue, npuMeHeHue.
75. Cruptel. Ipenensabie MHOTOaTOMHBIE cpTHL. Denonsl. HoMeHkmaTypa, Gpusndeckne, XMMIYECKIE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

76. Anbnerubl U keToHbl. HoMeHknatypa, ¢usnueckue, XumMudeckue cBoiicTa. IlomydeHnue, mpuMeHeHue.

71. KapOonossie kucnotsl. HomeHknatypa, ¢pusndeckue, xumuueckue cBoiicta. [lomydenue, npumeHnenue

78. Crnoxwnele 2¢pupsl. HomeHkatypa, Qu3ndeckue, XUMHIeCKue cBoicTBa. [lomydeHue, mpuMeHEeHNE

79. bronoruuecku BaxkHbIE OpraHUYecKHe BelecTBa. JKupbl

80. buonoruuecku BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

81. AzoTocoepkale opraHudeckue coeauHeHus. benxu

82. IMommmepst. Kimaccudukarms. CrocoObl momydeHus

3amaHus 171 KOHTPOJIBHON paboTHI

Kaxplit cTyAEHT BBINONHACT KOHTPOJIBHYIO Pa0OTY B COOTBETCTBHHU C BAPHAHTOM 33JaHUsS, OIPEIENIAEMOrO0 110 JBYM MOCIEAHUM
mu¢pam ero mmdpa, To ecTb HOMEpa CTYICHYECKOTro OuiieTa U 3a4eTHON KHIKKH.

ITepeuens 3a1ad BceX BAPHAHTOB NMPUBECH B TabmIe 1.

No BapuaHTa Howmepa 3agaHnii KOHTPOJIBHOW pabOTHI
Homepa TeM KOHTPOJIBHOW PadOTHI
1 2 3 4 5 6 7 8 9 10 11

1 11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306 321

2 2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314 329

3 7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318 334

4 16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302 335

5 18 39 46 77 82 109 138 141 180 182 196
201 237 245 267 300 309 326

6 4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313 324

7 1 26 57 67 97 101 133 154 170 189 193
212 222 257 276 292 319 337

8 5 32 60 72 81 110 139 142 165 183 198
215 227 260 280 282 307 340

9 19 34 47 78 85 119 121 155 174 186 194

220 231 248 261 287 320 327

12




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

17
203

207

208
14
216
20
204

209
13
213

218
12
206
10
211
15
219

202
14
213

220
12
209
19
214

201

203

207
11
210

215
15
218

204
20
208

211
13
216

205
16
212
18
217
10
206
17
219

201
10
211
16
202

37
236
25
239
21
223
33
229
30
225
36
230
40
232
23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240
23
221
28
222
34
225
36
228
21
233
25
237
30
223
31
229
37
234
24
238
35
226
32
230
39
231
26
235
29
239
33
221
22
227
25
231

)
244
52
253
53
256
56
242
43
250
45
258
58
246
48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241
49
249
44
251
50
257
51
244
54
250
41
246
53
252
56
255
42
258
57
245
43
248
47
253
58
247
60
259
45
254
51
244
42
241
57
260

63
270
68
263
73
268
76
275
80
278
65
264
70
266
75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280
62
262
66
264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275
76
278
79
268
68
277
70
279
80
272
61
262
68
271
72
263

89
298
94
284
98
290
83
291
91
286
99
293
92
299
100
288
84
294
86
297
95
295
90
290
94
281
99
291
84
282
88
288
81
293
83
285
86
294
91
283
95
295
97
298
82
300
87
284
92
292
96
296
100
286
85
297
89
289
93
287
98
299
87
285
97
296
93
281

108
303
103
310
116
315
111
301
104
304
112
311
120
316
105
305
117
317
106
312
113
308
109
301
117
306
120
318
105
320
101
307
110
304
112
309
116
313
103
302
111
305
114
303
118
314
102
317
106
310
115
319
119
308
104
311
113
315
107
312
108
316
109
302
115
311
119
301

127
322
124
332
130
333
135
336
140
323
126
325
131
338
136
328
128
330
137
339
132
331
130
326
139
328
122
335
137
339
124
332
127
329
131
324
121
330
126
331
132
334
134
321
138
333
123
336
133
322
125
337
140
323
128
327
135
338
129
340
136
325
127
331
134
322
121
337

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

187

181

184

187

182

188

183

185

189

186

190

182

188

183

185

181

186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

199

191

196

192

197

193

198

194

199

195

200

192

194

198

191

197

193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198




44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

71

19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204
206
212
15

218
207

11
213

36
235
37
240
27
239
39
222
21
223
27
224
31
228
35
232
23
236
38
238
40
225
24
233
28
226
32
229
34
234
29
237
30
230
27
222
33
227
36
231
22
233
24
237
21
240
31
221
34
226
38
229
39
232
23
234
29
223
32
228
35
224
40
230
25
235
26
238

48
242
41
253
49
256
55
243
58
248
60
251
44
254
43
255
52
245
56
249
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252
45
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246
50
247
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258
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250
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242
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254
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247
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250
49
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259
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260
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244
42
253
51
248
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257
57
245
52
249

75
269
77
276
80
280
62
264
64
261
70
273
74
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78
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265
65
274
76
266
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275
69
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267
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270
79
279
67
268
70
261
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275
61
267
69
273
75
262
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266
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66
263
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279
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280
77
264
80
274
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268
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276
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265
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277
65
269

90
287
83
282
81
297
92
291
98
283
84
292
94
298
99
288
82
299
85
284
91
293
100
286
86
294
95
289
96
295
88
300
89
290
87
282
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281
82
288
88
294
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84
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285
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318
101
320
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307
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312
102
315
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304
117
308
104
305
112
316
113
309
118
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306
107
310
114
313
106
319
108
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110
304
116
313
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320
101
305
111
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102
306
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136
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335
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78 20 29 45 67 86 115 125 148 173 185 194

208 239 251 270 298 318 325

79 10 37 58 78 99 109 135 157 178 190 196
214 236 252 278 300 312 338

80 12 28 46 68 91 108 126 149 169 186 195
215 225 258 272 287 309 326

81 5 35 46 62 87 106 136 143 164 181 191
202 221 243 263 282 304 329

82 14 39 55 75 97 119 121 154 178 189 196
201 233 260 275 291 310 335

83 18 21 59 79 83 104 125 159 173 183 192
208 234 244 261 281 312 339

84 4 28 41 71 91 111 139 152 161 186 197
220 240 253 269 298 319 321

85 1 26 44 61 81 102 122 141 167 184 195
203 222 241 262 283 301 324

86 13 22 47 64 88 112 126 147 168 187 200
209 224 248 270 286 305 327

87 16 24 50 66 92 117 128 160 174 190 193
214 226 250 274 292 308 330

88 20 29 56 69 95 120 131 144 169 182 199
204 229 256 277 295 320 336

89 2 31 58 72 82 101 133 150 162 184 194
205 235 257 280 299 314 338

90 9 36 45 74 93 108 135 155 170 188 198
215 238 242 264 284 316 325

91 6 40 51 76 100 116 140 156 175 181 192
218 223 245 271 289 302 331

92 15 23 42 80 84 103 123 142 179 183 195
206 227 251 278 294 317 322

93 19 30 57 63 98 113 129 153 165 186 191
210 230 254 265 296 306 337

94 3 34 60 67 85 118 124 157 171 185 200
216 236 258 276 300 303 340

95 7 37 43 73 94 105 130 145 176 189 196
217 225 246 266 285 313 323

96 12 38 52 65 96 109 134 158 180 190 193
207 228 259 272 288 307 332

97 8 25 48 68 86 114 137 148 163 184 198
211 237 247 279 293 311 328

98 17 27 53 77 89 115 127 146 166 188 194
219 231 225 267 297 318 333

99 10 32 54 78 99 110 132 149 172 182 199
213 239 249 273 290 309 334

100 11 33 49 70 90 107 138 150 177 187 197
212 232 252 268 287 315 329

[TepeyeHb BOIPOCOB KOHTPOJIBHOH PaOOTEI

1. Uro Ha3bIBaeTCS SKBUBAJICHTOM 3JeMeHTa? UTo Takoe SKBUBAJICHTHAs Macca? DKBHBaJCHTHBINH 00Bbem? PaccuuraTh

9KBUBAJICHTHBIE MACCHI YITIEPO/a, UCXO/I U3 COCTaBa OKCHJA U JUOKCUA YIIepoa.

2. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CJIOXKHOro BeulecTBa? Kak ompenensiorcs S5KBUBAJIEHTHBIE MacChl OKCHIOB? OCHOBaHHMA?

BbIUucIuTh SKBUBaJICHTHBIC Macchl okcuoB amroMuHus A1203 u xpoma CrO3, ruapokcuno ammonust NH4OH u 6apust Ba(OH)2.

3. Uro Ha3bpIBaeTCs SKBUBAJIEHTOM CIOXkKHOro BemiectBa? Kak ompenenstorcs sKBUBaJIeHTHbIE Macchl kucaoT? Coneir?

Boruncnuts 5kBUBasieHTHBIE Macchl Gocdop-Hoi kucinoTel H3PO4, cepoBogopoanoii kucnotel H2S, cynbdara amromunus Al2
(SO4)3 u pocdara xanpuus Ca3(PO4)2.

4. BbrumcnnTs SKBUBAJICHTHYIO MAcCy OCHOBaHHSA, 3Has, 9TO 2 T €ro B3amMOAeHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHol
kucnoTsl HCL

5. BbIuncnnTh aTOMHYIO Maccy JBYXBAJCHTHOTO 3JIEMEHTa, 3Has, YTO €ro COelUHEHHE C BOAOPOIOM COAEPKUT 5,88 %
BOZIOpOA.

6. BbIuncinTh aTOMHYIO Maccy 4eThIPEXBAJIEHTHOIO 3JEMEHTA, 3Hasl, 4TO €ro okcup coaepxxut 13,39 % xucnopoaa.

7. Ha BoccranoBnenue 9,9375 r okcuaa IBYXBaJEHTHOIO MeTajula M3PacXoJOBaHO 2,8 11 BOAOPOJAA, U3MEPEHHOTO IpH H.y.
YeMy paBHBI 3KBHBAJIEHTHBIE MacChl OKCH ]I, MeTallla, aToMHas Macca MeTasna? Kakoii ato merann?

8. Ha pactBopenue 8,43 r meramia nmorpedoBanoch 7,35 T cepHON KUCIOTHL. ONpenesinTh SKBUBAJICHTHYIO MacCy MeTasia
U 00BEM BBIICIUBILIETOCS BOAOPOAA (YCIOBUS HOPMATIBHEIE).

9. OmnpenenuTs SKBUBAIEHTHYIO Maccy U Ha3BaHUE JABYXBAaJEHTHOIO MeTanna, 2,24 I KOTOPOTO BBITECHSAIOT U3 PacTBOpa
cepebpstHOH conn 4,32 T pacTBOpa cepedpa.

10. Onpenenuts 3KBUBAJICHTHYI0 MacCy M Ha3BaHME JABYXBaJIeHTHOro Meramna, 0,12 r KOTOpOro BBITECHSIOT M3 KUCIIOTEI

112 mn Botopoa, M3MEPEHHOT0 MPU HOPMAJIbHBIX YCIOBHSX.




1. IMpu cxuraauu 0,9 T TpexBaJeHTHOTO MeTajIa HoiydeHo 1,7 T ero okcuaa. OmpenenuTs aTOMHYIO MacCy MeTaja U
COCTaBUTH (OPMYITY €TI0 OKCH/A.

12. CKOJIbKO MOJIeH W DKBHBAJCHTOB COCTABIIOT 342 kT cynbdara amomunus Al2(S04)3?

13. CcopmynupoBaTs 3akoH ABorazpo u ero cieactsus. Kakoit o6veM 3arnmaror 1022 MoieKyn a30oTa IpH HOPMAabHBIX
ycnosusax? Kakyio Maccy uMeeT 3T0 KOTMUECTBO a30Ta?

14. Yro Takoe mMosb? Ckonbko MoJieit comepxutcs B 1 M3 ar000ro ra3a mpu HOPMaTbHBIX YCIOBHSX?

15. [InoTHOCTH MAapOB cepbl MO KUCTIOpoLy paBHA 8. 3 CKONBKMX aTOMOB COCTOHT MOJIEKYyJa Cepbl?

16. Macca | 51 KpUIITOHA IIPU HOPMANBHBIX YCIOBUSAX paBHA 3,71 r. I3 CKOIBKMX aTOMOB COCTOMUT MOJEKYJIa raza KpHITOHA?
17. Kakoii 00beM mpH HOPMalbHBIX YCIOBHAX 3aHMMAroT: a) 7 kr N2; 60) 32 r H2; B) 1 T okcuna azota NO?

18. Macca 1 i omnoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeuuciuTe MOJEKyIIsIpHbIE MacChl 3THUX ra3oB, HX
IUIOTHOCTB TI0 BOJOPOAY U YHCIO MOJIe-KyJI B 1 1 KaXkKIO0TO rasa.

19. CxonpKo a) Moseit; 0) MOJIeKyJl BOAOPOAa COAEPIKUTCS B 5 M3 3TOro rasa, U3-MEpPEeHHOTO IPU HOPMAJIbHBIX yCIOBUSIX?
20. Kakoii 00beM mpH HOPMabHBIX YCJIOBHAX 3aHuMaroT: a) 0,1 mMonbs okcuaa azora N20O; 6) 0,5 sxBuBaseHta Bomopoaa H2;
B) 0,3 Monb okcuaa yraepoga CO?

21. Kakue BemecTBa Ha3bIBalOTCs OKcuaaMu? JaTh KIacCU(pHUKAIUIO OKCHIOB, MIPUBECTH MPUMEPHI U IaTh CUCTEMATHYECKUE
Ha3BaHUSL.

22. Urto siBisieTcs BaKHEHIIMM MPHU3HAKOM OCHOBHBIX OKcuJoB? IlpuBecTH mpu-Mepbl COOTBETCTBYIOIIMX PEAKIUN U 1aTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYPE.

23. Uro sBnsieTcsl BaKHEHIIMM MPU3HAKOM KUCIOTHBIX OKCHI0B? [IpHBECTH MpUMEphl COOTBETCTBYIOLINX peakuuid U NaTh
Ha3BaHMsI B3aMMOJEHCTBYIOIMX BELIECTB 10 CUCTEMATUUYECKOH HOMEHKIATYPE.

24. B gem ocobeHHOCTD aM(poTepHBIX OKcnaoB? Kakwme m3 MpHBEIEHHBIX HIDKE OKCHIOB 00JIafaloT aM(oTepHBIMH

cpoiictBamu: ZnO, FeO, NiO, AI203, Fe203? [Tonreepauts aMmpOTEpHOCTh COOTBETCTBYIOLINX THAPOKCHUIOB PEAKLIUSIMH U Ha3BaTh
B3aMMO/IEHCTBYOIINE BELIECTBA [0 CUCTEMaTHYECKOIl HOMEHKIIATYpeE.

25. Kaxue BemecTBa Ha3bIBarOT OCHOBaHMSMHU? Harmmcats opMyIBl THIPOKCHIIOB, COOTBETCTBYIOMUX okcupam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CUCTEMATUIECKOH HOMEHKIIATYpE.

26. C xakvMHU M3 MEPEUMCIICHHBIX HIDKE BELeCTB MOXeT pearupoBarh ruapokcua kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? HanmcaTh ypaBHEHHUS peakUii 1 Ha3BaTh B3aMMO/ICHCTBYOIINE BELIECTBA [0 CUCTEMaTHYECKOH HOMEHKIATYpE.

27. Kaxue Bemectsa Ha3biBaloTCs kuciaoramu? UTo Takoe OCHOBHOCTb KHCIOTHI? IlpuBecTu nmpumepsl 0JHO-, ABYX- U
TPEXOCHOBHBIX KHCIOT. HanmcaTs peaxiiny ux B3aUMOJICHCTBHS C THAPOKCHAOM HATPUS U HAa3BaTh BCE Pearkpyrollue BeIecTa mo
CHCTEMAaTHYECKOH HOMECHKIIATYpE.

28. C xakumu u3 okcuioB MgO, CO, Fe203, P205, ZnO moxeT pearupoBaTh cepHas kuciora? Hammcarts
COOTBETCTBYIOIINE PEAKIINY M HA3BaTh B3aMMOJICHCTBYIOIINE BEIIECTBA 110 CUCTEMATHUECKOH HOMEHKIIATYpe.

29. Kakue peakunu xapakrepHbl 11 KUcI0T? IIpuBecTH mpuUMepsl TaKUX PEaKUid JUIsl a30THOM KUCIOTHl U Ha3BaTh BCE
B3aMMOJIEHCTBYIOIIUE BEIIECTBA [10 CUCTEMAaTHUECKON HOMEHKIIATYpE.

30. Kakue u3 mepedrcIeHHbIX HUKE KHCIOT MOTYyT oOpazoBath kucibie comu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hamucates ¢popMynbl KHCTBIX CONeit M Ha3BaTh UX [0 CHCTEMAaTHYECKOH HOMEHKIAType.

31. Kakue BemectBa HasbIBarOTCs coisiMu? JlaTh KIacCUPUKALUIO COJel, MPU-BECTU MPHUMEPHI CPEIHUX, KUCIBIX, OCHOBHBIX
COJICH W Ha3BaTh UX MO0 CUCTEMATHYECKOW HOMEHKIIATYpE.

32. Hazsats comu: SnO(NO3)2, CrOHSO4, Zn(HS)2, Ca(HCO3)2, NaH2PO4, Na2HPO4, Cu2(OH)2CO3.

33. Haszgatb conmu: PbCrO4, K2CrO4, K2Cr207, KMnO4, Ba(HSO3)2, ZnS, AI(OH)2NO3.

34, Hasgatb comu: Ca3(As04)2, CaHAsO3, NH4NO3, Mg(Cl103)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns coueit, GopMyIbl KOTOPBIX MPHUBEACHBI HUKE, BEIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMAIbHBIE

(cpenHue) comu; B) KUCIbIE COJH; T) ABOMHBIE comu; 1) KpucTtamutoruapatel: CaSO4«2H20, KHCO3, CuS04, Na2C0O3+10H20,
Na3P0O4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwmcats ypaBHeHus peakiuidi oOpazoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3aUMOJICHCTBUS: a)
OCHOBHOTO U KHCJIOTHOTO OKCHJIOB; 0) OCHOBAHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KHCIIOTBI; T) OCHOBaHHS U

KHCJIOTBI.

37. Hamnucatp ypaBaeHus peaxuuid oopazoBanus cojieit K2CO3, Mg3(P04)2, Fe(NO3)3 B pe3ynbrare B3auMOJCHUCTBUS: )
OCHOBHOTO U KHCJIOTHOTO OKCHJIOB;  0) OCHOBaHUS M KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHJIA U KHUCJIOTHI; T) OCHOBAHUS H
KUCITOTBL.

38. HarmvcaTh ypaBHEHHs peakiluid, JIeXKaliX B OCHOBE MOJYUYCHHs BaXKHEHIINX ynoopenuit — cynepdocdara Ca(H2P0O4)2,
npermmnurata CaHPO4, ammodoca NH4H2PO4 u nmammodoca (NH4)2HPO4. HazpaTh conn, BXOJSIINE B COCTaB ATHX YA00pEHHI.
39. Hanwmcats popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HamncaTs ypaBHEHHUS! peakunit
B3aUMOJICHCTBUS 3TUX KUCIIOT C THIPOKCUIOM KaJHsl M Ha3BaTh MOIYUYEHHBIE COJIM 110 CUCTEMaTHUYECKOH HOMEHKIATYpe.

40. C kakuMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB Oy/eT pearupoBath consHas kuciota: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEAKIUi U Ha3BATh OJy4YE€HHBIE BELIECTBA [10 CUCTEMAaTHYECKOH HOMEHKIATYpeE.

41. KBaHTOBBIEC 4nCIIa NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMbIe 3HaUCHUS, (hU3HIecKuit cMbIca. UTo xapakTepu3yeT ITTaBHOE
KBaHTOBOE YUCIIO?

42. UYro xapakrepu3yeT opOHTambHOe KBaHTOBOEe unciio? Kak oHo BeIpaxkaercss? UTo 03Ha4YaeT MOHATHE «IHEPTETHICCKUE

noxypoBHU»? UeMy paBHO MakCHMAJIEHO BO3MOXKHOE YHCIIO 3JEKTPOHOB Ha KaXXIOM u3 moxypoBHel? Kakue GpopMbl IMEIOT
9JIEKTPOHHBIE o0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIpEIesieT OPUCHTAINIO IEKTPOHHOro obsaka B mpocTpaHcTBe? CKOJBKO
MPOCTPAHCTBEHHBIX OPUEHTAITUI BO3MOXHO: a) JIJIst $- QJIEKTPOHOB; 0) JUIS P- NEKTPOHOB; B) /uist d- 1 f- ayekTpoHoB?
44. CoCTaBUTh JIEKTPOHHYIO (HOPMYITY dJIeMEeHTa, Ha M-9HepreTHYeCKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

PacnipenienuTh Bee 3JEKTPOHBI aTOMa 3TOTO JIEMEHTA 110 SHEPreTHUYECKUM siuelikaM. B kakoM nepuoie, rpymrne u noarpyImne
MEPHONYECKON CUCTEMBI HAXOIUTCS 3TOT 3JIEMEHT?

45. CocCTaBUTh JEKTPOHHYIO (HOPMYITY dJIeMeHTa, Ha N-9HEepreTHYeCKOM YPOBHE KOTOPOTO HAaXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3JIEKTPOHBI aTOMa 3TOTO JIEMEHTa M0 YHEPIreTUIECKUM sueiikaM. B kakom mepuojie, rpyIimne 1 HoArpymme




nepnoumquKoﬁ CUCTCMBI HAXOOUTCA 3TOT 3JIeMEHT?

46. Coopmynuposarts npaswio ['yana. [loduemy Ha mocieaHeM 3JIEKTPOHHOM CIIO€ Y MEIH M XpOMa HaXOJHUTCS TOJIBKO IO
OJHOMY S- 2JIEKTPOHY?

47. Kakoe MakcHManmbpbHOE YHCIIO JJIEKTPOHOB MOXKET HAXOJAWUTHCS Ha S-, p-, d- 1 f- mogyposHsax? [IpuBectn mpumeps.

48. N300pa3uth cTpoeHre 3JIEKTPOHHBIX 000JI0YeK aTOMOB JKeJle3a U KPUITOHA

a) AJIEKTPOHHON (HOPMYIIOii;
0) PHEPTeTHICCKUMH STICHKAMH.

49. [Touemy BO BTOpOM MepHOJIe MEPUOANIECKONH CUCTEMBI HE MOXET OBITh Oosiee BOCBMH 3J1eMeHTOB? OOBSCHHUTH 3TO,
UCXOISl U3 CTPOEHUS aTOMOB.

50. N300pa3uth pacnpeercHre JIEKTPOHOB MO KBAHTOBBIM sSUeHkaM B aTOMaX aproHa, Kaimbims, docdopa.

51. Uro Ha3bIBaeTCSl HOPMAIBHBIM HJIM OCHOBHBIM COCTOSIHUEM aToMa? UTo Ha3bIBaeTCs €ro BO30YKIESHHBIM COCTOSHUEM?
M3006pa3uth pacnpeneneHue 3IeKTPOHOB MO KBAHTOBBIM SYeiikaM B HOPMaJIbHOM U BO30YKIEHHOM COCTOSIHUM CEpPbI U XJIOpa.

52. [Touemy kucOpox U PTOP MPOSIBISAIOT MOCTOSIHHYIO BaJICHTHOCTD, a WX aHasmord B VI u VII rpynmnax neproanyeckoi

CHCTEMBI cepa U XJIop — IIepeMeHHy10? 11300pa3nuTh pacmpe/eneHre IeKTPOHOB aTOMOB 3THX 3JIEMEHTOB T10 KBAHTOBBIM sUCHKaM B
HOPMaJIbHOM H BO30Y>KJJ€HHOM COCTOSIHUSIX.

53. CocTaBHTh IMOJHBIC 3JIEKTPOHHBIC (DOPMYIIBI 1Ie3Usl, TepPMaHus, BaHAIHs U AUCIPO3us. K KaKuM 3IEeKTPOHHBIM
ceMeiicTBaM IPHHAAJICKAT STH HIIEMEHTHI?

54. CocTaBHUTh MOJHBIE IEKTPOHHBIE (HOPMYIIBI KANIBIHS, MEIH, CBUHIA W IUIyTOHHA. K KakiM 3JIeKTpOHHBIM ceMeHCTBaM
MIPUHAAJIEKAT 9T DJIEMEHTHI?

55. Kak u3MeHSFOTCS CBOMCTBA p- 3JICMEHTOB C YBEIWYCHHEM 3apsIOB sIep MX aTOMOB: a) B Mpeeiax JaHHOTO IepHona; 0)
B IIpejeriax JaHHOH rpymisl. OTBET MPOMLTIOCTPHPOBATE IIPAMEPaMH.

56. Kakue >neMeHTBl MepHOANYECKOW CUCTEMBI MPEACTABIAIOT COOON caMblif aKTUBHBIM METAJI U CaMblii aKTUBHBIN
HemeTau? Jlath 0OBSICHEHHUS U COCTABHUTH MOJHBIC 3JICKTPOHHBIC ()OPMYJIBI THX DJICMEHTOB.

57. Uro Takoe NOTEHLIMAN MOHU3ALMHU 3IeMeHTa? UTo Takoe CpoACTBO K IEKTpoHY? Kak M3MEHSIOTCS 3TH BEIWYMHBI C
BO3pacTaHMEM 3apsfa spa 3JIEMEHTOB B NIpEJeNax: a) TPyInsl; 0) nepuona?

58. B 1yeM 0cOOEHHOCTD PIEKTPOHHOTO CTPOEHUS JTAHTAHOUIOB M aKTMHOUJOB U KaK OHA OTPaKaeTcs Ha UX XUMHUYECKUX
cBoiicTBax?

59. BaneHTHBIC JIEKTPOHEI ATOMOB 3JEMEHTOB ONHCHIBAIOTCA (popMymamu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3zoBuTe 3TH 3JIEMEHTHI U COCTaBbTE MOJIHbIE JIEKTPOHHBIE (POPMYIIBI HX aTOMOB.

60. B a5exTpoHHBIX (OpMYJiaX aTOMOB YETBIPEX JEMEHTOB COACPIKUTCS: a) 9 s- 3eKTpOHOB; 0) 16 p- AIEKTPOHOB,
B) 14 d- snexrpoHoB; T) 27 f- anexrpoHoB. COCTaBUTH TOJTHBIE MIEKTPOHHBIE (POPMYITBI ATHX IEMEHTOB M Ha-3BaTh HX.

61. Jlate oOmue mpeACTaBIeHHs O BOSHIKHOBEHHH XMMUYECKOH CBS3M WM €€ OC-HOBHBIX XapaKTepHCTHKaX. UTo Taxkoe IIHHA
cBsi3M, ee dHeprus? Uto Takoe BaneHTHbIE yribl? [TpuBecTn npuMepsl.

62. ChopMymupoBaTh OCHOBHBIC TIOJOKEHHUS MeToJa BaleHTHBIX cBs3eil (BC). Onucars ¢ mosunuii Metoga BC cTpoenue
Mmonexys H2 u N2.

63. IMpuBecTH mpUMepHI MOJIEKYN BEIIECTB, B KOTOPHIX aTOMBI COCJHHSIINCH ObI KOBAJICHTHOH MOSPHON U HEMOJIIPHOMN
CBsI3b10. 11300pa3nTh CXEMBI CTPOECHUS STUX MOJIEKYII.

64. [IpuBecT pUMep MOJEKYJBI C Sp- THOPHIU3AIMEH dJCKTPOHHBIX 00JaKoB. Kakoit yros Mexay CBSI3sSMH B 3TOM
Modekye? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY .

65. [TpuBecTu mpuMep MOJEKYIbl ¢ Sp2-rHOpuAN3aLueil 2J1eKTPOHHBIX 00nakoB. Kakue yribl MEXIy CBS3SIMH B 3TOM
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

66. [MpuBecTn mpUMep MOJNEKYIBI ¢ Sp3-THOpUAN3aNNeil IEKTPOHHBIX 001akoB. Kakue yribl MEXIy CBSI3SIMH B 3TOM
Mornekyne? M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

67. N300pa3uth cTpykTypHbie Gopmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETEHH
OKHCJICHHOCTH 3JIEMCHTOB B 3THX COSTMHEHHAX? Kakie THITBI XUMHYECKIX CBS3eH MMEIOT MECTO B HX MOJICKyJTax?

68. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpudeckyo cxeMmy obpazoBaHus Monekyn H2 m N2. Ckoibko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

69. Kaxue tumnbl xumuyeckoit cBsizu umeroT mecto B coepauHeHussx FeNH4(S04)2 u Cu2(OH)2CO3? OTBeT MOTUBUPOBATh.
70. Kaxue xapakTepUCTHKM HCHONB3YIOT JUIl OLIEHKH KOBAJICHTHOW cBA3u? Ilpu-BecTH mpUMeEpBL.

71. Hanwmcats crpykrypubie ¢popmyinsl HNO3, H2S03, KMnO4. Yka3zaTe CTeleHH OKUCIEHHOCTH JIEMEHTOB B 3THX
COEJIMHEHUSIX U OXapaKTepU30BaTh TUIIbl XUMHUYECKUX CBSI3€H B ATHX MOJIEKYJIax.

72. Kaxk npomcxomur Bo30yX/IeHHE IIEKTPOHOB M THOPHUAM3AIHS AIIEKTPOHHBIX opOuTaneii? Buabl rubpuansarmm.
IIpuBectu npuMepsl.

73. Kak oOpasyetcs nonHas cBsizb? Kakue sneMeHTHl ciocoOHBI ee 00pa3oBbiBaTh? [lpuBecT npumepsl.

74. B dem 0coOCHHOCTH TOHOPHO-aKIENTOPHOH cBsA3u? OOBICHUTH HX Ha IpUMepe oOpa3oBaHus kaTmoHa NH4+.

75. Kak o0Opa3yeTcs xummudeckasi CBs3b B KpucTauiax MeTaiuioB? Kak 3aBucAT BakHeWIMe GU3NIECKHE CBOWCTBA METAILIOB
0T 0COOEHHOCTEH MEeTaIINIeCKOH CBI3H?

76. JlaTe xapakrepucTuKy BOJOpOJHON cBs3u. Kak Bimser o6pasoBanue aumepoB Bojsl (H20)2 Ha ee dusznueckue
cBo¥icTBa?

77. Kakue Turms!r xumudeckoi ¢Bs3u nMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh TeOMETpUIECKOe CTPOCHHE
MOJIEKYJI U CXEMBbI IEPEKPBIBAHUSI AIEKTPOHHBIX 00IaKOB.

78. VYkazaTh THUNBI XUMUYeCcKOH cBsi3u B mojekyinax CH4, O2, HCN. IlpuBectu cxembl NMEpeKpbIBaHUs JEKTPOHHBIX
00JIaKOB.

79. W300pa3uth 31eKTPOHHBIMU ypaBHEHUSIMHU TIporiecchl oOpaszosanus Monekyn KCl, Na20, A1203. Kaxkoif tun
XUMHUECKOI CBS3M UMEET MECTO B 3TUX COEAUHEHUAX?

80. UYro Takoe OTHOCHTENbHAS JIEKTPOOTPUIATEIHHOCTh 3JEMEHTa W KaK OHA BIIMACT HA CTETEHb MOJSIPHOCTH CBSI3M aTOMOB

nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI nanGonee momsipra?
81. Oxcup xenesa (III) MmoxeT ObITH BOCCTAHOBIIEH Pa3IUYHBIMH BOCCTAaHOBHUTE-JIIMU mipH 298 K:




a) Fe203 (k) + 3H2 (1) = 2Fe (x) + 3H20 (1)

6) Fe203 (x) + 3C (rpadut) = 2Fe () + 3CO (1)

B) Fe203 (k) + 3CO (1) = 2Fe (x) + 3CO2 (1)

Onpenenuth u3MeHeHue SHTAIbIMU AH® B KaXKI0H M3 9TUX PEaKIUii.

82. Boruucnuts 3Hauenne AH® 11 mpoTeKaronx B JKMBBIX OPraHU3Max PEakKiUid MpeBpalleHHs TIIOKO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

6) C6H1206 (x) + 602 (r) = 6CO2 (1) + 6H20 (%)

Kakast u3 3THX peaxiuii 1aeT opranusmy OoJbIIe YHEPIUu?

83. TenuoBoit adexr peakuuu rameHus U3BECTH

CaO (x) + H20 (k) = Ca(OH)2 (x)

paBeH 65,3 xJ[>. CKOIBKO TEIUIOTHI BBLACNUTCA pH rameHnd 100 Kr HeranreHoH H3BeCTH BOJOH?
84. BoccTaHoBieHne AMOKCHIA CBHHIA BOJOPOAOM MPOTEKAET MO YPaBHEHHIO:

PbO2 (x) + H2 () = PbO (x) + H20 (1) — 182,8 x/Ix

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY oOpa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIAGIUTCS NPU OKUCIEHHH | M3 aMMMaka, ©3MEPEHHOTO MPH HOPMAJBHBIX YCIOBHUSX, MO PEAKIIHH:
4NH3 (r) + 502 (1) = 4NO (r) + 6H20 (r), AH°=-904,8 x[Ix

86. BonsHoit ra3 mpencrasiser coboif cMech paBHBIX 00BEMOB Bojopona u okcuna yriaepoxaa (II). Hadtu xommdaecTBo
TEIUIOTHI, BRIJEISIONIEHCs IpH cxxuranuu 1 M3 BogstHOTO Ta3a (o CO2 n H20), n3mMepeHHOTo MpHU HOPMAaJIbHBIX YC-JTOBHUSX.

87. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCS Npu oOxkure 1 kr cynbduaa HUHKA [0 PEAKIHU:

27ZnS (k) + 302 (r) = 2Zn0 (x) + 2S0O2 (1), AH°=-943,6 x/Ix

88. Omnpenenuts cTavAapTHYIO 3HTAIBMHIO (AH®) obpazosanms PH3, ncxons u3 ypaBHEHHS:

2PH3 (1) + 402 (r) = P205 (x) + 3H20 (), AH° =-2360 x/Ix

9. Hcxons u3 tertoBoro sddexra peakuun

3CaO (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/Ix
onpenemnts AH® o6pa3oBanus oprodocdara KabIys.

90. Coxokensl ¢ obpazoBanueM H20 (T) paBHble 00beMbl Bogopona u anerwineHa C2H2, B3STBIX IpU OAMHAKOBBIX YCIOBHUSIX.
B kakoM ciryuae BelgennTcst Oonblie TerioTsl? Bo ckonbko pas?

91. Uro Takoe 3HTPONMS U B KaKMX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MEHsETCs SHTPONUS C BO3PACTAHUEM TEMIIEPATYPhl U
npu (a3oBbIxX nepexonax?

92. Yro takoe M300apHO-U30TEPMUICCKUI MoTeHIan (dHeprus ['n66ca)? Kak ompenensercs uaMeHnenue sueprun ['mooca B
pe3ynbTaTe XMMHYIECKOI peakiny U Kak OHO BIMSET Ha HAIIPABICHHOCTD PEAKINH?

93. Paccuntats m3MeHeHue 3Heprun ['m66ca B peakuumsx:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
1 YKa3aThb, KaKasd pCaKnusa CHOC06Ha IIPOTEKATh CaMOIIPONU3BOJIBHO.

94. Beruncnuts  cucremst PbO2 + Pb = 2PbO Ha OCHOBaHMHM M pEarHpyIOMIMX BEIIECTB M OMPENSNUTh, BO3ZMOXKHA JIH 3Ta
peaKuus.
95. Boruuciute AG® u AS® peaxkuun

NH4CI (x) + NaOH (x) = NaCl (x) + H20 (1) + NH3 (7).

MO>KHO JIH UCTIONB30BATh ATY PEAKUUIO ISl MOTYUYEeHUsI aMMUaKa MIPU CTaHIAPTHBIX YCIOBUAX?

96. BbryrcniuTh 3Ha4YEHUS CIEAYIOUIMX PEeaKuii BOCCTaHOBJIEHHs okcuna xenesza (II):

a) FeO (k) + % C (rpadut) = Fe (x) + 2 CO2 (1)

6) FeO (k) + C (rpadur) = Fe (x) + CO (1)

B) FeO (k) + CO (r) = Fe (x) + CO2 (1)

ITpoTexaHwe Kakoil N3 3THX peaKuuii Hanboiee BEpOSITHO?

97. Paccunrarh 3HaueHMs CHEIYIOIUX PEakUUi U yCTaHOBUTh, B KAKOM HAIPaBICHUM OHU MOIYT IIPOTEKATh
CaMOMNPOHU3BOJIBHO B CTAHIAPTHBIX YCIOBHIX mpu 25 °C:

a) Pb (x) + CO (1) = PbO (x) + C (1)

6) 8Al (x) + 3Fe304 (x) = 9Fe (k) + 4A1203 (x)

B) CaCO3 (k) = CaO (k) + CO2 (1)

98. Kakue u3 mepeyrcaeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJIEHBI BOJOPOIOM 10 cBoOoaHOTrO Metamia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakne u3 mepedncieHHbIX OKCHAOB MOTYT OBITh BOCCTAHOBIJIEHHI 1O cBOOOA-HOTO MeTaimia amomuHueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpeiesnuTh CHUCTEM:

a) H2 (1) + S (x) = H2S (1),

6) 2C (rpadur) + H2 (r) = C2H2 (1),

B) 2C (rpadur) + 3H2 (r) = C2H6 (1)

101. UeM u3MepseTcs CKOPOCTh XUMHUYECKON PEaKIMM M OT KaKuX (aKTOpOB OHA 3aBHCHUT?

102. Paccunrars BeIMUMHY KOHCTaHTBI CKOPOCTH peakuuu A + B = AB, ecinu npu koHIeHTpanusax semiecTs A u B, paBHBIX
cootercTBeHHO 0,03 1 0,02 MoJB/J1, CKOPOCTH peakuuu paBHa 610-5 Monb/(1*MuH).

103. Bo ckonpko pa3 ciefyeT yBeIMYUTh KOHIEHTpaLUIO BelecTBa B B cucreme

2A2 (r) + B2 (r) = 2A2B (1),

4TOOBI IIPH YMEHBIICHNH KOHLIEHTPAINHX BemecTBa A B 4 pa3a CKOPOCTb MPSMOI peakiuy He H3MEHUIACH?

104. Peakius mexny BemectBamMu A u B mporekaer no ypaBHenuto 2A + B = A2B. KonuenTpauus BemniectBa A paBHa 6
MoJIb/11, BemecTBa B — 5 Momnw/n. KoHcTanTa cropocTH peakiuy paBHa 0,5. BEMMHCIATS CKOPOCTh XUMUYIECKOH PEakiiuy B
HaydaJbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOI'Jla B peakiIMOHHOH cMecu octaHeTcst 50 % BemecTsa B.

105. B xakoMm HampaBleHUH CMECTUTCSI PAaBHOBECUE PEAKLUU:




3H2 + N2 [J 2NH3

IpH yMEHbIIIEHHN 00beMa B CHCTEME B 1Ba pasa?

106. Peaxuus mpoTekaeT Mo ypaBHEHHIO

Na2S5203 + H2SO4 = Na2S04 + H2SO3 + S (1)

Kax u3meHuTCs CKOpOCTh peakiuu mocje pa3daBieHus pearupymoluieit cmecu B 4 paza?

107. Kax u3menurcst ckopoctp npsiMoit peakuuu 2SO2 + O2 [ 2SO3, ecnu 1aBieHUe B CUCTEME YBEIHYUTH B 4 paza?

108. JBe peaxum mpu temrepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOPOCTHIO. TeMmmepaTypHBIi KO3 (GHUIIMEHT CKOPOCTH
HepBoil peaknuu paseH 2, BTopoit 3. Kak OyayT OTHOCHTBCS Mexk Ly CO00H CKOpOCTH peakiuii, ecnu ux nposectu mpu 60 °C?

109. OnpenenuTb TEMITEPATYPHBIH KO3(hGUIIMEHT CKOPOCTH PEaKIMH, €CIIH MPH MOHWKEHUH Temreparypsl Ha 50 °C peakuus
3amennsieTcs B 32 pasa.

110. Peaxuust mpoTekaeT IO ypaBHEHHIO:

4HCI (1) + 02 (r) [ 2H20 (r) + 2C12 (r); K[k
Kaxumu nsmeHeHUSIMUT JAABJICHUA, TEMIICPATYpPbl U KOHHGHTpaHI/Iﬁ pearnpyro-mux BCIICCTB MOKHO CMECTUTD €€ PaAaBHOBECHUEC

BIIPaBO?

111. Kakoe cocTosiHue cHCTeMbI Ha3bIBAETCsI XUMUUECKUM paBHOBecueM? Ilepe-4ucauTh MpU3HAKU HUCTHHHOTO XUMHYECKOTO
paBHOBeCHS.

112. UTto Takoe KOHCTAHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BhIpa)keHHsI KOHCTAHT PaBHOBECHS PEAKLUIA:

2NO + 02 [1 2NO2; MgCO3 [ MgO + CO2; FeO + CO [ Fe + CO2

113. Kak moBnusieT MOBBILIEHNE TEMIEpaTyphbl U JIaBIEHUS HAa PaBHOBECHE ClIe-AYIOIUX 00PaTUMBIX PeaKUui:
N204 1 2NO2, = +184,6 xlx

2CO [1 CO2 + C (1), =-172,5 xJlx

CO + H20 (r) [0 CO2 + H2, =-41,2 kllx

114. Kak moBnusieT MOBBIIICHAE TEMIIEPaTyphbl U JABJICHUS Ha PAaBHOBECHE ClIe-AYIOIIUX OOPATUMBIX PEaKIIUii:

C (1) + CO2 1 2CO0, =+172,5 xlIx

2H2 + 02 [J 2H20 (1), = -483,6 xJlx

N2 +0O2 [ 2NO, = 180 x/Ix

115. B kakux W3 NMpHUBEICHHBIX HIXKE PEAKUUH M3MEHEHHUE JaBJICHUS HE BBHI30BET CMEIIEHHUS PABHOBECHS U MOueMy?
2NO + 02 [12NO2

N2 + 02 [0 2NO

2CO+02 [0 2C0O2

CO +H20 (1) L1 H2 + CO2

116. Hammcats BEIpaXKeHHS! KOHCTAHT PABHOBECHS CIIEAYIOIINX OOPaTUMBIX XUMHUYECKUX PEAKIIH:

4Fe (1) + 4H20 [] Fe304 (1) + 4H2

C (1) +CO2 [12CO

4HCI + O2 [] 2H20 + 2CI12

117. Yka3aTh, KAKUMH H3MEHCHUSMH TEMIIEPaTypbl, JaBICHUS M KOHICHTPAIUH peardpyrouX BEIECTB MOXKHO JOOUTHCA
MaKCHMAaJIbHOTO BBIXOJ]a aMMHUAKa 110 PEAKLIUH:

N2 + 3N2 [J 2NH3, =-92,4 kJlx.

118. Peaxuust mpoTekaeT MO ypaBHEHHIO:

2802 (r) + 02 (r) [ 2803 (1), =-284,2 kJIx.

M3MeHeHneM KakHX IapaMeTpoB MOXKHO TOOUTBCS CMEIIEHHsI pABHOBECHS B CTOPOHY oOpa3oBanus okcuna cepsl (VI)?

119. Ha ocnoBannu npuanuna Jle-1llatense onpenenure, B KAKOM HallpaBIEHHH CMECTHTCS PAaBHOBECHE B CHCTEMax: a) IpH
HOHIDKEHUH TeMIIepaTypsl; 0) IpH yBEIHICHUH JaBICHH:

a) CO (r) + 2H2 (r) J CH3OH (1); <0

6) PCI5 (r) [ PCI3 (1) + CI2 (1); >0

120. Kaxumu u3smMeHeHHsIMH TeMIEpaTypbl U JABIEHUS MOKHO CMECTHTh PaBHOBE-CHE B CTOPOHY MPOJIYKTOB Pa3IOKEeHUS?
a) CaCO3 (x) [l CaO (k) + CO2 (1); = 178 x/Ix

6) 2NH3 (r) [1 N2 (1) + 3H2 (r); =220 x/Ix.

121. Yemy paBna maccoBas nois NaCl B pacTBope, comepkanieM 3 MOJb XJIOpua HaTpus B 2 KT pacTBopa?

122. Cwmemranu 50 t 30 %-Horo pacTtBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. BeMMHCINTE MacCcOBYIO
JIOJIIO TIOJTy4YE€HHOTO PacTBOpa.

123. Kakoii 06bem 20 %-HOro pacTBOpa cepHOW KUCIOTHI (ToTHOCTH 1070 Kr/M3) HEOOXOAMM IS TMOJHOTO pacTBopeHus 20
T KaJIbIus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BellecTBa coaepkutcs B 200 mit:

a) 0,5 M pactBopa Hutpara maraus Mg(NO3)2; 6) 0,1 H. pactBopa dochopHoii kuciaotst H3PO4; B) 0,02 M pacTBOpa rHapoKCcHa
ammonust NH4OH?

125. B 1,5 1 0,125 1. pactBopa comepxurcs 13,91 r pacTBopeHHOro BemecTBa. HaifTi ero sKBUBaJICHTHYIO Maccy.

126. Cxonpko MuututpoB 0,1 H. pactBopa H2SO4 notpebyetcst as B3aumoaeiicteus ¢ 200 mia 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca o0pa3yromerocs ocaika cyibhara 6apus BaS04?

127. UYemy paBHa MoJsIpHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2504?

128. Beruncnuts MonapaocTs 10 %-Horo pactsopa HNO3 mnotHOCThIO 1055 Kr/M3. Cronmbko rpammoB HNO3 coxmepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (1m0 Macce) pactBopa H2SO4 BrmapuBannem yaanmmu 50 T Boasl. Uemy paBHa MaccoBast OIS
H2S04 B ocraBuemcs pactope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa paBHa 1105 kr/M3. BBIYUCIHTE HOPMATBEHOCTD, MOJISIPHOCTB, MOJISLIBHOCTh
pacTBopa.

131. Uemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTBRIO 1057 RKr/M3?

132. Cxonpko uTpoB 24 %-noro pactBopa KOH (motHocthio 1218 kr/M3), HE0OXOAMMOTO sl 3aJMBKU LIETOYHBIX




aKKyMYJISITOPOB, MOXHO IpurotoBuTh U3 10 1 48 %-noro pactsopa KOH (mnotrHocThO 1510 K1/M3).

133. CKOJIBKO MIJUTHIIMTPOB KOHIIGHTPHPOBAHHOW CEPHOM KHCIOTHI IUIOTHOCTRIO 1840 kr/m3, coxepxkamei 96 % H2S04,
HY’KHO B3ATh 1151 TpurotoBieHus 3 1 21 %-Horo pactBopa (IIoTHOCTRIO 1260 Kr/M3), HEOOXOIMMOTO JUTS 3JTHBKU KUCIIOTHOTO
aKKyMmymsTopa?

134. Kaxkoit o6wem 10 %-Hoit (110 Macce) cepHOit kucnotTel (oTHocTs 1070 kr/mM3) morpebyercs it HelfTpanu3anuu
pacTBopa, copepxariero 32 r NaOH?

135. BBIYuCIINTS MaccoByIO JONIO THApoKcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocTh 1310 Kr/M3).

136. Cxonpko MUITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotHocTts 1840 xr/M3) motpeOyercs amus
npurotoBienus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTB 35 %-HOro pacTBOopa optodochopHoit kucaotsl H3PO4 (mmotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COZEPIKUTCS B 1 71 9TOTO pacTBopa?

138. Ckonbko: a) rpaMMoB; 6) moner xmopuga xenesa (III) FeCl3 copepxxurcs B 3 11 25 %-Horo pacTBopa ¢ IIOTHOCThIO 1342
Kr/mM3?

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONYy4IHTh 10
%-HBlii (110 Macce) pacTBOP CONSHOMN KUCTIOTHI?

140. Kaxkoit 00vem Boabl Hamo npubauth K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHocTh 1140 Kr/M3), 9TOOBI
NOJY4YUTh 5%-HbIH pacTBOp?

141. Bbruucinuth 0CMOTHYECKOE JaBIEHUE pacTBOpa, cogepxauiero B 1,4 i1 63 r rmroko3sl C6H1206 mpu 0 °C.

142. Haiitu ocmoTuueckoe maBieHue pactBopa, coxepkamero B 2 i 18,4 r munepuna C3H803, npu 27 °C.

143. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 Ila. Cxonbko rpamMMoB caxapa
conepxxurcs B 1 1 pactBopa?

144. ITpu xakoil TemmepaType OCMOTHYECKOE JaBJICHUE PacTBOpa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBOpa,
nocturuer 2,84+105 I1a?

145. PaccuntaTs MOJIEKYNSIPHYIO Maccy HE3JEKTPOJIUTA, €CIU B 5 JI pacTBOpa CO-AEPXKUTCS 2,5 T HEINEKTPOJINTa, a
ocMoTHYecKoe AasieHue 3roro pacteopa npu 20 °C pasro 0,32¢105 ITa.

146. Paccunrate ocMOTHYECKOE AaBJIEHUE pacTBOpa HEINEKTponuTa, comepxauiero 1,52¢1023 monexyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BerancinTs naBneHue BojsHoro mapa Hanx 10 %-uemM pactBopom kapbamuma CO(NH2)2 B Bome npu temneparype 100 ©
C

148. BbIYHCIUTE MOJIEKYJISIPHYEO MAacCy TJIFOKO3bI, €CJIM JIaBJICHHE BOISHOTO mMapa Haj pacTBopoM 27 T ritoko3bl B 108 T BozbI
npu 100 °C pasno 98775,3 Ila.

149. Hasnenue napa soasl npu 30 °C cocrasuser 4245,2 I1a. Crxonpko rpammos caxapa C12H22011 crnenyet pacTBOpUTh B

900 r BOJIBI AJIS TOJTyUEHHS PacTBOpa, AaBieHue kotoporo Ha 33,3 I1a Huxke AaBneHus napa BoAbl? BHIUMCINTE MACCOBYIO OO
caxapa B 3TOM pacTBOpe.

150. Hasnenue napa npu 10 °C cocrasmser 1227,8 Ila. B kakoM KoIu4ecTBe BOABI CIENYET PACTBOPUTH 16 T METUIOBOIO
criupra CH3OH s nomydeHust pacTBopa, AaBleHHe mapa koroporo coctasiseT 1200 IMa mpu Toit sxe Temmneparype? Beraucnuts
MaccoByto oo CH30OH B aTom pacTtBope.

151. JlaBnenue mapa pactBopa, conmepxariero 155 v anmmuaa COHSNH2 B 201 T adupa npu HEKOTOPOil TeMIiepaType paBHO
42900 ITa. MaBnenue mapa >¢upa npu 3toi Temneparype paBao 86380 I1a. Paccunrats MonekyIapHyIo Maccy 3¢dupa.

152. Cxonpko rpammoB HadTanuaa C10H8 pactBopeno B 2 kr GeH30:a, €y 3TOT pacTBOp KpucTaumsyercs npu 3,45 °C?
Temmeparypa KpucTaJUTH3aIKU yucToro oensona 5,40 °C, a ero kpuockonu4ieckas kouctanta K =5,1 °C.

153. OnpenenuTs MOJEKYJSIPHYIO Maccy kKam(opbl, ecid pacTBop, coaepxkammii 0,552 T ee B 17 T 2¢upa, KAIHT TIpH
temmnepatype Ha 0,461 °C Bblme, 4eM 4uCTHI 2¢up. D0ymmcKonudeckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxkospko atmnenrukoist C2H4(OH)2 HeobXoauMo 100aBUTh K S J1 BOJBI, YTOOBI MONYYUTh aHTH(PH3, 3aMep3aronuii
npu -15 °C? Kpuockonunueckast koHctanTa Bozbl K = 1,86 °C.

155. BbrunciuTh KpUOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbI pacTBOp 3TmiioBoro cnupra C2ZHSOH
KpucTaumzyercs npu -5 °C.

156. BoerurcnuTh TeMriepatypy KpuCTaJTM3aluu pacTtBopa, conepxkamiero 20 r caxapa C12H22011 B 400 r BojsI.
Kpuockonuueckas koncranta Boasl K = 1,86 °C.

157. PactBop, cocrosmit u3 9,2 r #oga u 100 r MeTunoBoro cnupTta 3akumaet mnpu 65,0 °C, a uuctsiii crupt — npu 64,7 °C.
DOynockonuueckas koHcTanta cnupta E = 0,84 °C. U3 ckoabKHX aTOMOB COCTOUT MOJIEKYJIa pACTBOPEHHOTO Ho1a?

158. [pu xakoif MPUOTU3UTEITHHO TeMIepaType OyIeT KUTETh U KpUCTALTH30BaThcs 40 %-HBIN pacTBOp 3THUIIOBOTO CIIAPTA
C2HS50H B Bone? D0ymmmocko-nuyueckas koHcTanTta Boabl E = 0,52, a kpuockommyeckas K = 1,86 °C.

159. KakoBa Temmneparypa KulieHHs pacTBOpa HedNEKTpoiuTa, coaepxauiero 3,01¢1023 monexyn B 1uTpe BoAbI?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOIbI E=0,52°C.

160. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0ymnmnockonuieckas KoHcTanTta Boasl E = 0,52 °C.

161. Omnpenenuts pH 1 pOH pactBopa, comepxkariero 6,75¢10-10 moms/m OH™.

162. Haiitu crenens aucconuanuu cepoBOJIOPOAHON KUCIOTHI 1o niepBoi ctyrnenu B 0,1 M pacTBope, eciu KOHCTaHTa
JIMCCOLIMALIMK JIs 3TOM cTyneHu paBHa 1,1¢10-7.

163. Uemy paBHbl koHUeHTpauuu nonos H+ u OH™ B pactBopax, pH koTopsix pa-BeH: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckompko pa3 xoHueHTpanus nonos H+ B 1 H. pactBope HNO3 (o = 82 %) Ooxnpmie, yem B 1 H. pactBope H2S04 (o =
51 %)?

165. Omnpenenuts xoHenTpanuo noHoB OH™ B 0,01 M pactBope rugpoxcuga am-morus NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa auccouuarmu oprodochopHoit kuciorei H3PO4 no meproii cry-neru paBHa 7,11¢10-3. TIpenebperas
JIFICCOIMAINEH 1T0 IPYTUM CTYICHSIM, BBI-UHCINTH KOHIIEHTpanuio noHos H+ B 0,5 M pacTBOpe KHCIIOTHI

167. Crenenp auccormanuu ykcycHou xuciaorst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBopax cooTBeTcTBeHHO paBHa (0,42,

1,34, 4,25 %. Beruucauts Kaucc CH3COOH f1s 9THX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLMALIMH HE 3aBUCUT OT




KOHIIEHTPALUH PacTBOpA.

168. Ocmotuueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBno 3,59+105 Ila. Beruucnuts M30TOHUYECKUH

K03 HUIIEHT 3TOTO pacTBOpA.

169. Jasnenue BogsHOTO mMapa Hax pactsopom 24,8 r KCl B 100 r H20 npu 100 °C pasHo 9,14+104 IMa. Beraucours
M30TOHMYECKUH K03 (PUITEHT, eciu AaBJeHre BOISHOTO Napa NpH 3Toi TeMmnepatype pasHo 1,0133+105 Ila.

170. PactBop, coaepxkarmii 8 r NaOH B 1000 r H20, xunut npu 100,184 °C. OnpenenuTh H30TOHHYESCKUAN KOIPPHUIIUEHT.
D0yITnoCKOTNIecKast KOHCTaHTa BOIbBI E=0,52°C.

171. PactBop, comepxammit 1,7 T xnopuna nuaka ZnCl2 B 250 r Boxsl, kpuctamausyercs: npu Temuneparype -0,23 °C.
OnpenenuTh KaxXymyocs crenenpb aucconuarmu ZnCl2 B aToMm pactBope. Kprockonuueckas koHctanTa Bojasl K = 1,86 °C.

172. Bomnsie pactBops! kapoamuna CO(NH2)2 u ximopuna xansins CaCl2, comep-kaiie B OTHHAKOBBIX Maccax

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOIb paCTBOPEHHOIO BEILECTBA, KUIIAT IIPU OJHOU U TOH xke Temmneparype. Haiitu
KaKyIytocs creneds gucconnanuu CaCl2 B 3ToM pacTBope.

173. BoraucinTh kaxyiyroces crenenb auccoranuud NaCl B 0,25 H. pacTtBope, eciu 3ToT pactBop nipu 18 °C nMmeet Takyro
K€ BEJIMYMHY OCMOTHYECKOro faBneHus, uro u 0,44 M pacteop rimoko3st COH1206.

174. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogsl, kpuctamusyercs npu temmeparype -0,13 °C. Brraucours
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast konctanTa BoJisl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aapnerue 0,01 H. pacTBopa cynbdarta Maraust MgSO4 mpu 18 °C, ecnu kKaxymiascs CTETICHb
JIUCCOLIMALIMU 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmornueckoe aasienue 0,125 M pactBopa KBr paBro 5,63¢105 Ila npu 25 °C. BBIYHCIUTD KaXYIIYIOCS CTENEHb
nucconuanuu KBr B 3TOM pacTBope.

177. BeramennTs kaXxymryrocs cTeneHs auccormanm ximopuna kanust KCl B pactBope, comepxamniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctammusyercs mnpu -2 °C. Kpuockonndeckas konctanTa Boas! K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepskamiero 31,5 r Hurpara kanbius Ca(NO3)2 B 500 r Boxsl paBHo 1903,5 ITa npu 17 °C.
JlaBiieHue nmapa BobI PH 3TOH TemmepaType paBHo 1937 I1a. PaccuuTath kaxyniytocs crenenb aucconuanuud Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoit Temmneparype OyJaeT KANETh OJHOMOISUIBHBIN pacTBop NaOH, ec-nmu creneHb ero aucconuanuu pasHa 73 %?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOIbI E=0,52°C.

180. Ormpenenuts nasienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue mapa BoAbI IpU 3TOM
Temnepatype pasHo 12,334 ITa. Kaxymasicsa crenens guccoranuu KOH B aTom pactBope pasHa 87 %.

181. CocTaBUTh MOJIEKYJISIPHbIE YPaBHEHUS peakUuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-UOHHBIMH YPaBHEHUSIMHU:

a) 3Ca2+ + 2P043™ — Ca3(P04)2; B) H+ + OH™ — H20;

6) Ni2+ + 20H™ — Ni(OH)2; r) NO2~ + H+ — HNO2.

182. CocCTaBUTh MOJIEKYJIIPHBIE M MOJICKYJIIPHO-MOHHBIE YPaBHEHHS PEaKIHid, MPOTEKAIOIINX MPH CMEIIUBAHUN PACTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCI.

183. Harmmcats B MOJIEKyJIsIpHOH M MOJIEKYJISIPHO-HOHHOHW (hopme ypaBHEHHUS pe-aKIui, IPHBOIAIINX K 00pa30BaHHIO
0CaJIKOB:

a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

0) AICI3 + AgNO3 — r) Fe2(SO4)3 + NaOH —

184. Hammmcats B MONEKyJIIpHON M MOJEKYJIIPHO-HOHHOM (popMe ypaBHEHHUS pe-aKiiid, IPUBOAAIINX K 00pa3oBaHUIO Ta30B U
CIa0bIX DJIEKTPOJINTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hamncats B MOJIEKyJISIPHON M MOJEKYJIIPHO-UOHHOHW (hopMe ypaBHEHUS pe-aKiui HeWTpalu3anuu:

a) Zn(OH)2 + HCI — B) CH3COOH + NH40H —

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJIIPHBIC YPABHEHUS PEAKIUil, KOTOPbIE BBIPAXKAIOTCS MO-JIEKYJIIPHO-UOHHBIMU yPaBHEHUSIMU:

a) Cu2+ + S2 = — CuS B) Ba2+ + SO42™ — BaSO4

0) Pb2+ + 21" — PbI2 r) Ca2+ + CO32™ — CaCO3

187. CocTaBUTh MOJIEKYJISIPHBIC YPABHEHUS PEAKIUil, KOTOPhIE BBIPAXKAIOTCSI MO-JIEKYJIIPHO-UOHHBIMU YPaBHEHUSIMU:

a) H+ + FF — HF B) CO32™ + 2H+ — H20 + CO2

6) NH4+ + OH™ — NH40H r) Ag+ + Brr — AgBr

188. Cwmemansl pactBopsl: a) CuCl2 n Na2S04; 6) BaCl2 u K2S04; B) KNO3 n HCI; 1) AgNO3 n KCI. B xakux ciygasx
peaKuu MpoHayT MpaKTHIecKu 10 KoHna? CocTaBUTh JUIS STHX PEaKIH MOJIEKYJIIPHBIC X MOJICKYJIIPHO-MOHHBIC YPaBHEHHUS.

189. CocCTaBUTh MOJIEKYJISIPHBIE M MOJICKYJIIPHO-UOHHBIE YPaBHEHHS PEaKIHid, MPOTEKAIOIINX MPH CMEIIMBAHUN PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPAaBHEHMs PEaKIUi, IPOTEKAIOIIUX MPH CMEIIUBAHUU PAaCTBOPOB
CaOHCI n HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HClL.

191. CocTaBUTh MOJIEKYJISIPHBIE U MOJICKYJIAPHO-MOHHbIE ypaBHEHMs peakiuii ruaponnsa coieid NH4CI, Na2S, CuSO4,
AICI3. Yka3ath peakiuio pacTBOPOB.

192. CocTaBUTh MOJEKYJIAPHBIE U MOJEKYISIPHO-HOHHBIC ypaBHeHHA peakiuid ruapommsa coner CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3ath peakuuio pacTBOPOB.

193. CocTaBuTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-HOHHBIE ypaBHEHUs peakiuii ruaponmsa coneir (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyro peakiiuio 0OHapy>KUBaIOT paCTBOPHI ITHX COJIEH?

194. Kakue u3 mepeuyncieHHbIX HUKE cojel moasepratoTcs ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr

(NO3)3? Jlnst kaxk10¥ U3 THAPOIM3YIOLINXCS COJIel HanucaTh YPaBHEHUs! PEaKiMil THApOoJIN3a B MOJICKYJISIPHOI U HOHHO-
MOJIEKYJIIpHOH (opme (110 | cTymeHn) u ykazaTh peakiiio BOJIHOTO PacTBOpa KaXKIOH COH.

195. Kakue u3 mepeurcieHHbIX HUKE cojel moasepratoTes ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? JIist kX0l 13 THIPOIU3YIOIINXCS COJIeil HanmucaTh YpaBHEHHS PEaKIUii THAPOIIM3a B MOJIEKYJIIPHOHN U




HMOHHO-MOJEKYIIpHOH opme (o I cTynenn) 1 yka3aTh peakuuio BOAHOTO PacTBOpa KaykKIOH Comnu.

196. Kakyro peaknuio cpeasl o0HapyxkuBatoT pacTBopbl conieit NH4NO3, (NH4)2S, K2CO3, KC1? OTBeT moATBEpINTH
peaKIrAMH.

197. Kaxkyto peaxiro cpens! o0HapyxuBaroT pactBopsl coneit Pb(CH3CO0O)2, ZnCl2, Na3PO4, NaNO3? Orser
MOATBEPANUTH PEAKUUSIMH.

198. Kakyro peaknuio cpensl 00OHapyKHBatoT BoAHbIe pacTBopsl coneld (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Ortser
000CHOBATH PEAKITHAMH.

199. Kakyro peaxuuio cpensl obHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH
peaKuUsIMH.

200. Harmcats B MOJIEKyJIsIpHOH M MOJEKYISIpHO-HOHHOW (opme ypaBHeHuUs ruaponmsa coneir NH4CI, (NH4)2S, (NH4)
3P04, K2SO3. Yka3aTs peakiuio cpeIsl BOAHBIX PACTBOPOB ITHX COJICH.

201. Uemy pasna monHas cuna 0,3 M pactBopa Cr2(S04)3?

202. Yemy paBHA MOHHAs CHJIa pacTBOpa, cojepkaniero ogHospeMenso 0,1 M Na2CO3 u 0,2 M KC1 ?

203. PactBoprmocts Mg(OH)2 npu 18 °C paBra 2¢1074 mons/n. Beraucmure [1P sToro Bemectsa.

204. IMomyuutes mu ocanok cynbhaTa KanbIus MpU cMemeHud paBHbIX 00beMoB 0,02 H. pactBopoB CaCl2 u Na2S04? =
2,3+1074.

205. YeMmy paBHa HMOHHas CHJIa pacTBopa, coxepxariero oxHospemenHo 0,1 M CaCl2 u 0,1 M Ca(NO3)2 ?

206. PactBoprmocTs kapOonata kampuus npu 18 °C pasHa 1,3°107 4 Momns/n. Brl-uncnure nmponsBeeHHe pacTBOPUMOCTH
CaCO3.

207. B 500 mu Bonbt npu 18 °C pacrBopsiercst 0,0165 r Ag2CrO4. Uemy paBHO NpOU3BEACHUE PACTBOPUMOCTH 3TOM coyn?
208. [Ipoussenenne pacrsopumoctu CaCO3 pasno 1,7°1078. Cxonpko rpammoB CaCO3 comepkutcs B 1 J1 HACBHIIIICHHOTO
pactBopa?

209. [Ipoussenenune pacreopumoct Ag2SO4 paBHo 7°1075. Onpenenure pacTBOPUMOCTD COJIH.

210. Omnpenenure pH 0ydepHoro pactopa, comepxamero 0,01 M CH3COOH u 0,05 M CH3COONa, eciu pK CH3COOH =
4,76.

211. Brruucnute npoussenenue pactsopumoctd CaCO3, ecau B 1 J1 HACHIILIEHHOTO PacTBOpa €ro coaepkurcs 6,9¢1073 r.
212. Boruncnute npoussenenue pacrsopumoctt BaC204, ecnu B 1 11 HachIEHHO-TO pacTBopa ero coxaepxkurcs 4+1074
MOJIb.

213. Beruncnute npoussenenue pactsopumoctu CaSO4, ecu B 1 11 HAaCHIIIIEHHOTO pacTBoOpa ero copepkurcs 1,5¢1072 mMomb.
214. PactBopumocts BaCO3 pasna 8,9°1075 Moun/n. Berauciure npousseaenne pactBopumoctd BaCO3.

215. Omnpenenutb pH OydepHoro pactBopa, coxepxkamero 0,01 M NH4OH u 0,01 M NH4CI, ecimu pK NH40H = 4,8.
216. Beruuciute npousseneHue pacTBOpUMOCTU okcanata kanbuuss CaC204, ecnu B 1 1 HacBILIEHHOIO pacTBOpa €ro
conepxurcs 6,5¢1073 r.

217. Boruncnure npoussenenue pacrsopumoct BaCrO4, ecnu B 1 11 HacBIEHHOTO pacTBopa ero cojepxurcs 3,9¢1073 r.
218. Uemy pasna moHHas cuna 0,5 M pactBopa Fe2(S04)3?

219. Beruncnute akrusrocTH HOHOB B 0,1 M pactBope K2CO3 ¢ nonnoit cuioit 0,09.

220. Omnpenenure pH 0ydeproro pactopa, comepxamiero 0,01 M HCIO u 0,2 M KCIO, ecnu pK HCIO = 7,6.

221 — 234. CoCTaBUTh 3JIEKTPOHHBIE YPaBHEHHS M 3aKOHYUTH YPABHEHHUS CJE-IYIOIIUX PEaKIIMA:

221. KMnO4 + KI + H2S0O4 — K2S0O4 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20

FeCl3 + SnCl12 — FeCl2 + SnCl4

222. HCIO3 — ClO2 + HClO4 + H20

As +HNO3 + H20 — H3As03 + NO

HCl + MnO2 — MnCI2 + C12 + H20

223. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCI04 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HC1

224. KCl103 + HCl1 — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2SO4 — Cr2(S04)3 + S + K2S04 + H20
225. C12 + KOH — KC1 + KCIO3 + H20

K2Cr207 + K2SO3 + H2S0O4 — Cr2(S04)3 + K2S0O4 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
226. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClxonu. — KCI + CrCI3 + C12 + H20

PbS + H202 — PbS0O4 + H20

227. KClO3 — KCl104 + KCl1

KClO3 — KCl+02

(NH4)2Cr207 — N2 + Cr203 + H20

228. Cu(NO3)2 — CuO + NO2 + 02
Na2Sn0O4 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

229. FeSO4 + HNO3 + H2S04 — Fe2(S04)3 + NO + H20
H2S03 + CI2 + H20 — H2S04 + HCI

P + HNO3 + H20 — H3PO4 + NO

230. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20




MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

231. NaBr + MnO2 + H2SO4 — MnSO4 + Na2SO4 + Br2 + H20

Au + HNO3 + HCl — AuCI3 + NO + H20

H2S + K2Cr207 + H2S0O4 — S + Cr2(S04)2 + K2S04 + H20

232. HgS + HNO3 + HCl — HgClI2 + S + NO + H20

KNO2 + KI + H2SO4 — NO + 12 + K2S04 + H20

HC103 — CIO2 + HCIO4 + H20

233. HCI1 + K2Cr207 — CI12 + CrCI3 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS04 + KNO3 + K2S04 + H20

234. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

235. 3aKOHYHUTh YpaBHEHMs pEaKklMid, YUUTHIBAs, YTO B KUCIIOM Cpele MapraHel] BOCCTaHaBIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B men04Hoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S0O3 + H20 —

KMnO4 + K2S03 + KOH —

236. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 0 TPEXBAJICHTHOTO COCTOSHUS, 3aKOHYUTh YPAaBHEHHUS PEaKLMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

237. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, KaKMe U3 MPUBEICHHBIX HUXKE HOHOB MOTYT ObITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepsl COOTBETCTBYIOIIMX PEAKIIMHI.

238. Hcxons m3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, Kakhe U3 MPHUBEICHHBIX HIKE NOHOB MOTYT OBITh OKHUCIIUTEISIMHE:
Al3+, Fe3+, F-, Cr6+. IIponmmiocTpupoBaTh OTBET PEAKLUUSIMH.

239. Kaxue u3 npuBefeHHBIX HUKE HOHOB MOTYT IPOSBIISATH U OKUCIIUTEIBHBIE U BOCCTAHOBHUTEIbHBIC CBOMCcTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT npOoHLTIOCTPUPOBATh PEAKIHSIMHU.

240. Yka3aTh, Kakiue U3 MPUBEICHHBIX HIKE BEIIECTB SIBISIOTCS OKUCIHUTENSIMH, a Kakue BoccTaHoBUTemAsMU: KMnO4, Zn,
F2, HCI, HC104. OTBeT MOTHBHUPOBATD.

241. CoOCTaBUTh CXEMBI IBYX T'aJIbBAHWYECCKUX JJICMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CIY>KWIO Obl aHOJIOM, a B APYTOM —
katogoM. [IpuBecTH »NeKTpOHHBIE YpaBHEHHS PEAKIHiA, IPOTEKAIONINX P PabOTe IIIEMEHTOB.

242. CoCTaBUTh CXEeMBI JBYX raJbBAHUYECKUX DJEMEHTOB, B OJTHOM M3 KOTOPHIX IIMHK — OTPHULATENIBHBINA 3JIEKTPOA, B APYTOM
— IOJIOXKHUTENBHBIA. Hanmcate 31eKTpOHHbIC YpaBHEHHUS PEeaKnii, IPOTEKAIOIIUX PU paboTe AJICMEHTOB.

243. Paccunrats 3.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSINEr0 U3 IUHKOBOTO 3JEeKTpoja, norpyxenHoro B 0,1 M pactBop
cynbdara IUHKA, ¥ BOZOPOAHOTO dIEKTPOAA, MOTPYKEHHOTO B JUCTUIIIMPOBAHHYIO BOLY.

244. KoHueHTpanmonHas raapBaHUYECKas 1IeMb COCTABIICHA MArHUEBBIMHU AJICK-TPOJIaMH, MOTPYKEHHBIMU B pacTBop MgSO4

Pa3HOIl KOHIIEHTpAI1H:

Mg | 0,1 M MgSO4 || 0,0001 M MgSO4 | Mg

Paccuurarn 3.4.C. 3TOro 3JIEMCHTA.

245. Berunciauth 3.1.C. TaJIbBAHUYCCKOI'0 3JICMCHTA

Zn|Zn(NO3)2 | AgNO3 | Ag,

3Hasl, 9TO PaCTBOPHI AeLUMOIIIPHBL. Kakie mporieccsl MpoTeKaroT Ha 3JIEKTPO-1ax Mpu paboTe ITOro 31eMeHTa?

246. Hcnonb3oBaB Tabu. 5 TIprioskeHus, BBIYUCINATE 3.11.C. JJIEMEHTa, COCTAB-JICHHOTO U3 HanboJjiee U HAUMEHEe aKTHBHOTO
METaJUTOB, TIorpyxeHHbIX B 0,1 M pacTBopsI ux cosieit. Kakue mporecchl MpoTeKaoT Ha 3JEKTPOAax MpH pa-00Te 3TOro sneMeHTa?
247. D.J.C. BJIEMEHTA, COCTOALIETO0 U3 MEIHOTO U IIUHKOBOTO 3JIEKTPOJOB, MO-TPyXeHHbIX B 1 M pacTBOpBI coseil aTux
9JIeMEeHTOB, paBHa 1,1 B. I3mMenuTcs nu 9Ta Benu4uHa, eciu ucrnonb3oBats 0,01 M pactBopsl? OTBET 000CHOBATD.

248. Paccuurtath 3.7.C. raTbBAHUYECKOTO 3JIEMEHTA, COCTOSNICTO M3 aJIOMHUHUEBON M CEpeOPSHON MIACTHHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaI0B. Kakue mpoueccs NpOTEKat0T Ha MIEKTPoJax IeMeHTa?

249. PaccunTaTs moTeHIMAT HOPMAIBHOTO BOJOPOAHOTO 3JIEKTPOAa, MOTPYKEHHOTO B: a) TUCTUIUIMPOBAHHYIO BOLY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

250. PaccunTath 3.71.C. TaIbBAaHUYIECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb

Kaxue npornecchbl mpoTeKaroT Ha dIEKTPOAax JIEMEHTa BO BpeMsl ero paboTsl?

251. Yro Takoe xopposus MetaiuioB? Kakue Buzabl koppo3uu Bbl 3Haere? Ilepe-uncinTh OCHOBHBIE METObI 3ALLUThI
METAJUIOB OT KOPPO3HH.

252. [IpuBecT mpUMeEpHl KATOAHOTO M aHOAHOTO MOKPHITHH kene3a. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS MPOILECCOB,
MPOTEKAIOIINX MPU HapyLIEHUH LEJIOCTHOCTH MOKPBITHI B arpecCUBHOM cpefe.

253. CoCTaBUTh JJEKTPOHHBIC YPaBHEHHS MPOIIECCOB KOPPO3HH XPOMHUPOBAHHOTO JKeJie3a B KUCIIOTHOM cpelie, MPOTEKAIOIINX
TIpU HAPYLICHUH TTOKPBITHSL.

254. CriaB Meid C HUKeJIeM HaxOIUTcsS B BOJHOW cpejie, HACBhIIEHHON KUCIopoaoM. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS
npolecca KOppo3uu CILIaBa.

255. B kakux ciydasx UCTIONB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOJHBIC 3aIUTHBIC OKpEITHsA? [IpuBecTH mpuMepsl U
COCTaBHUTD MJIEKTPOHHBIE YPaBHEHHS MTPOIIECCOB KOPPO3HUH, IPOTEKAIOIIUX NP HAPYIIEHHH KATOIHOTO M aHOJHOTO MOKPBITHH.

256. AmnoMuHUH ckiienal c xene3oM. Kakoil u3 mMetamnoB OyJeT mogBepraThCsi KOPpO3uH, €Cid 3TH METaIbl MonaxyT B
KUCIOTHYIO cpeny? COCTaBHTh 3JICKTPOHHBIC YPAaBHEHHUS TPOLIECCOB KOPPO3HH.

257. Kak mpoTekaet mpoliecc KOppo3uH JaTyHH (CIIaBa MeIu ¢ IIMHKOM) B arpeccuBHOU cpenie? CoCTaBUTH AJIEKTPOHHBIC
ypaBHEHMS IpoLIecca KOPPO3HUH.




258. Kaxk npoTekaer mporecc koppo3un OpoH3HI (CIIaBa MEAX U 0JI0Ba) B arpeccuBHO cpeme? CocTaBUTh 3IEKTPOHHBIE
ypaBHEHHS 3TOrO Ipolecca.

259. CocTaBHTh AJIEKTPOHHBIE YPaBHEHUS IpoIiecca KOPPO3UH HHUKEIMPOBAHHOTO JKeje3a B KHCIOTHOW Cpesie B ciiydae
HapyIICHUS TTOKPBITHS.

260. Onogo cnasHo ¢ cepedpom. Kakoil u3 MetannoB OyaeT pa3pyliaThes B arpeccuBHOM cpene? CocTaBUTH IJIEKTPOHHBIE
ypaBHEHHS TIpolecca KOPpPO3HH.

261. Omnpenenure cTereHb OKHCICHHs, KOOPAUHAIIMOHHOE YHCIIO KOMITIEKCOO0pa3oBaTeNns ¥ 3apsi KOMIDIEKCHOTO MOHA B
coequaeHmsx: [Co(NH3)2(NO2)3], [Cr(NH3)3CI1]SO4 u [Cr(H20)4Br2]Br. CocTaBbTe ypaBHEHUS X AUCCOLUAIMN B BOJHOM
pacTBope.

262. [IpuBeauTe ypaBHEHUs qricconuanyu B BogHoM pactBope cosieii (NH4)AI(SO4)2 u K3[A1(OH)6]. Kakie koMImiekcHbIe
COCJIMHEHUS HAa3bIBAIOT ABOMHBIMU COJISIME?
263. KoncranTsl HecTolikocTn koMIiekcHbIX MOHOB [Ag(CNS)2], [Ag(S203)2]3™ u [Ag(NO2)2]™ coOTBETCTBEHHO paBHBI

2,0°10711, 1210713 u 1,3+1073. B xakom 13 pacTBOPOB, COAEPIKAIIEM 3TH HOHBI B OJJMHAKOBOW MOJIIPHOM KOHIIEHTPA-1IUH, HOHOB
cepebpa Oombime?

264. UeMy paBHBI CTETIeHb OKHCIICHUS U KOOPIMHALIMOHHOE YUCIO KOMIUIekcooOpaszoBarenst B coeauHeHusx [Cu(NH3)4]
(NO3)2, K[Ag(CN)2]? CocraBbTe ypaBHEHHS JUCCOIUAIIMH STUX COJICH.

265. VYKaKXUTE CTETICHb OKUCICHHUS W KOOPJAWHAIIMOHHOE YMCIIO KOMIUIekcooOpa3oBaTens B coenuneHusx Na[AlCl4], H3
[AIF6]. HamumuTe BhipaskeHHE 11l KOHCTAHTH HECTOHKOCTH KOMIUIEKCHBIX HOHOB.

266. Hanummre ypaBHeHus aucconuanuu cnenyrommx coequnenuit: H2[SnCl6], [Ni(NH3)6]CI12. Yemy paBHBI cTEleHb
OKHUCJICHUS U KOOPIMHAIMOHHOE YHCIIO KOMILIEKCO00pa3oBaTess?

267. Onpenenure BEIUUUHY 3apsa KOMIUIEKCHOIO MOHA, CTENEHb OKUCIIEHUSI M KOOPAMHAIMOHHOE YHCIIO

koMIutekcooOpaszoBatens B coequaeHusx: [Ni(NH3)6]CI3, Na2[Zn(OH)4] u K3[Fe(CN)6]. Hanuuure ypaBHEHHS UX IUC-
COLIMAIMK B BOAHBIX pacTBOpax U BelpakeHue KH.

268. Omnpenenute BeIHINHY 3apsiia KOMIUICKCHOTO MOHA, CTETIEHb OKUCIICHUS M KOOPIMHAIIMOHHOE YHCIIO
koMrutekcooOpaszoBatens B coequaeHusx: [Cr(H20)6]CI3; [Cr(H20)3C13]; [Cr(H20)3C12]C1. CoctaBbTe ypaBHEHHUS X
JUCCOIMALIIK B BOJHBIX PACTBOpaX.

269. KonctanTbl HecTolKocTH KOMITIEKCHBIX HOHOB [CdI4]2™ u [Co(NH3)6]3+ co-oTBeTcTBeHHO paBHBI 7,9¢1077 1 6,2¢10736.
Kaxoif n3 3TuX MOHOB sBIIsIETCS 00-11€ TIPOoYHBIM? COCTaBbTE BHIPAXKECHUS JIJISI KOHCTAHT HECTOMKOCTH YKa3aHHBIX HOHOB.

270. Hanmmmre ypaBHeHus aucconuanuu cueayrommx coequnenuii: [Co(NH3)SH20]C13, K[Au(CN)2]. Yemy paBHBI
CTENEHb OKUCIICHUS U KOOPAU-HAIIMOHHOE YUCIIO KOMIUIEKCO00pa30BaTesl B 3TUX COEAUHEHUAX?

271. Omnpernenure CTeeHb OKHCICHHS W KOOPAMHAMOHHOE YHCIIO KOMIUIEKCco-00pa3oBarens B coeguHeHmsx: [Pt(NH3)4C12]
Br2, [Cr(H20)6](NO3)2. CoctaBb-Te Ha3BaHUsI KOMIUIEKCHBIX COCMHEHUH.

272. Hanmmmre ypaBHeHus aucconuanuu komruiekcHbix coeannennit K2[Fe(NH3)(CN)S]; [Pt(NH3)3NO2]Cl1. CocraBbTe
BBIPa)KEHUS U1l KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

273. KoncranTs! HecTolikocTn kKomimiekcHBIX noHOB [Ni(NH3)6]2+ u [Ni(CN)4]2™ cootBeTcTBeHHO paBHHI 9,8¢1079 n
3¢10716. Kakoif u3 3THX HOHOB sIBIsIeTCs 60-11ee TpouHbIM? CocTaBbTE HA3BAHUS KOMILICKCHBIX HOHOB.

274. K xakomy tHmy comei otHocsates coequnenus: [Ni(NH3)6]C12, (NH4)2S04<NiSO4, K4[Ni(CN)6]? 13 kakux HOHOB
COCTOST 3T conu? UeMy paBHA CTENICHb OKWUCIICHHS HUKETISI B 3THX COSANHEHUSX?

275. UeMy paBHBI CTETIEHb OKHCIICHUS U KOOPIWHAIMOHHOE YUCIIO KOMIUIEKCO-oOpa3oBatens B coenuHeHmsx: [Cu(NH3)4]
S04, K2[PtCl6], K[Ag(CN)2]? 13 kakux HOHOB cOCTOST 3TU coeanHeHna? CocTaBbTe Ha3BaHHU KOMIUIEKCHBIX COSTUHEHUH

276. K xakomy Tumy coneii otHocsaTes coenunenus: K3[Fe(CN)6], (NH4)2SO4+FeSO4, K4[Fe(CN)6]? 3 xkaknX WOHOB OHH
coctosaT? Uemy paBHa cTeneHb OKUCIICHUS Kelle3a B THX COSAMHEHUAX?

277. UeMy paBHBI CTETIEHb OKUCIICHUS U KOOPIWHAIMOHHOE YUCIO KOMIUIEKCO-00pa3oBatens B coeanHeHusax: Rb[SbBr6], K
[SbC16], Na[Sb(S04)2]? CocTaBb-Te BhIpaKEHHS I KOHCTAHT HECTOHKOCTH KOMIUIEKCHBIX HOHOB.

278. Hanmmure GpopmyIibl KOMIUIEKCHBIX coenauHeHwid, nMerormmx coctaB: AgC1+2NH3; AgCN+KCN. YVkaxuTe cTeneHb
OKHCJICHUS ¥ KOOPAWHAIIMOHHOE YHCIIO0 KOMIUIEKCOO0pa30BaTes, BEIMINHY U 3HAK 3apsja KOMIDIEKCHOTO HOHA.

279. CocraBbTe (QOpMyJIBI IPUBEIEHHBIX HIDKE KOMILIEKCHBIX COeJUHEeHUH. B KaKIOM U3 HUX YKOKUTE CTEIECHb
OKHUCJIEHUS] KOMILIEKCOOOpa3oBaTes.

a) Tpuokcoamuaocyiabdar(VI)-uow; 0) rexcadropoaypat(V)-noH;

B) rexcaranodeppat(Ill)-uon.

280. CocTaBbTe Ha3BaHUS KOMIUJIEKCHBIX COEIUHEHUIL:

[Cu(NH3)4](OH)2 Cs[I(Br)Cl] K3[Fe(CN)6]

281. UYro Takoe AMCIEPCHBIE CHCTEMBI? B weMm pasmmune MexIy MOHO- M HONUANCIIEPCHBIMH, CBOOOTHO- H
CBSI3BHOIUCTIEPCHBIMU crcTeMaMu? K KakuM JUCIIEpCHBIM CHCTEMaM OTHOCUTCS MoyBa?

282. Yro Takoe ancopobumsa? Kak nu3aMeHHTCS aJcoOpOLMOHHAs CIIOCOOHOCTh BEIIECTB IPH APOOJICHUH KyOUYECKUX YacTHIl C
JUTHHOH pebpa 5 MKM 10 9acTHI] ¢ JIHHOH pebpa 10-7 cM? OTBET MOATBEPIUTH pacueTOM CyMMapHOi moBepxHOCTH | cM3
BEIL[ECTBA.

283. PactBop (30116) KOLTOMAHOM KaMdopsl B 1 cM3 comepxut 2¢108 rro0ys 3T0-ro BemiecTBa. [IpuHUMAas quameTp Tri00YyIbl
paBHBIM 10-6 MM, ITOJICYUTATH OO-IIYF0 MOBEPXHOCTH TUCIIEPTHPOBAHHOTO BENIECTBA B 1 J1 30151

284. UeM paznuyaroTcs 3076 U re’b? Bo3MokeH Jii mepexox u3 3014 B renb ¥ 00paTHO? OTBET MOATBEPANUTH IPUMEPAMH.
285. Uro Takoe xotoupl? B uem mpuyMHA KOaryJsiMy KOJUIOMIOB?

286. Yro takoe nentuszanus koysonnos? Kak rumpokcun xenesa (III) MoxxHO mepeBecT M3 Koaryisita B 30J1b U U3 30JI B
KOaryJsr?

287. Hamnucats hopMyity KOJUIOMIHOM MUIIEIIIBI, 0Opa3yromeiics IpH B3aNMOJCHCTBUU CIIIBHO pa30aBICHHBIX PACTBOPOB
AgNO3 u KCI npu Hebonbiiom m3obiTke KCl. Ykazats HOHBI, 00pa3yroliye ABORHON 3JEKTPUIECKHI CITOH.

288. Hanmcats GopMyiy KOJIOUIHON MHIIEIUIBI, 00pa3yromeicss PH B3aUMOJICHCTBUU CHJIBHO Pa30aBICHHBIX PAacTBOPOB

AgNO3 u KCI mpu mHebomsimom m30sTke AgNO3. YkazaTs HOHBI, 00pa3yroye aJcopOnHOHHYIO0 YaCTh IBOHHOTO IEKTPUIECKOTO
CIIo51.




289. Hamnucats hopmyity KOJIUIOMIHOM MUIIEIIIBI, 00pa3yromeiics IpH B3aMMOJCHCTBUN CIIIBHO pa30aBICHHBIX PACTBOPOB
Na2Si03 u HCI npu rHe6omabiom u3dbiTke Na2SiO3. YkazaTh HOHBI, 00pa3yIoIiue: a) MOTSHIIHA ONPEACIIAIONINI CIIOMH; 0)
JIBOMHOM 3IIEKTPUYECKUNA CIIOH.

290. Hammcats opMyIty KOJUTOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpyH B3aMMOCHCTBUN CIUIBHO pa30aBIICHHBIX PACTBOPOB
Na2Si03 u HCI npu ne6onbmom uzdsiTke HCl. Ykazats nonsl, oopasyromue qudQy3Hyro 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
291. Yro Bel 3HaeTe 0 koaryaupyomeM aeicTBun dtekTpoiantoB? Kakas uz co-neit — NaCl, Na2SO4, Na3PO4 — oka3biBaet
OourbIrree BO3/IEHCTBHE HA KOATYIISAINIO KOJUTONIOB? OTBET MOTHBHPOBATE.

292. UYro Takoe mopor koarymsnun? Kak on Oyzer n3menatses B psxy coneir  NaCl — BaCl2 — FeCl3? OTtBeT MOTHBHPOBATS.
293. Kak MoxHO cTabunusupoBath aucriepcHble cucteMbl? Uto Takoe crabunuzatop? Kakue BUABI cTabmiM3anuu
JMCTIEPCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3amIUTHRIC KOJUIOMIB! M B YeM MEXaHH3M HX ACHCTBUSI?

294. UYro mpousoiinet, ecau k 30mo Fe(OH)3 mpunnts pactBop Na2SO4? M3meHuTCS I pe3yabTaT, €CIH K 300
MpeIBapUTEIbHO 100aBUTh PacTBOP Kpax-mana? OTBET MOTUBUPOBATb.

295. B nBe xon6s ¢ 301eM MnO2 npunuinu cienyromue pactBopsl: B epByto NaCl, Bo BTopylo — cHadana pacTBOp MblIa, a
3arem NaCl. Uro nponsoiiner B kaxmxoi komoe? OTBeT MOTHBHPOBATS.

296. 296. Yto npousoiieT npu ciuBaHUH KOIMIOHIHBIX pacTBopoB AgCl (crabumusatop — KCl) u Fe(OH)3 (crabunuzatop —
FeCl3)? OTBet noaTBepaAnTh HOpMyIaMH KOJUTOUIHBIX MUTIEII.

297. UTo mpou30HIeT IpH CIMBAHWU KOJUIOMIHBIX pacTBopoB H2Si03 (cradbmummsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeClI3)? OtBer moaTBepauTh GOPMYITAMHU KOJUIOUIHBIX MUIIEIII.

298. OT yero 3aBUCHUT aJcOpOLKMs Ta30B U MApOB Ha MOBEPXHOCTU TBEpAbIX Tes? UTo Takoe ruapoduibHble U THIAPOPOOHBIE
azncopOentsl? Ha3BaTh BakHEHIINE acOPOCHTEL.

299. OTrumie pacTBOPOB OT AWCIIEPCHBIX cucTeM. McTuHHBIE M KoyutonaHble pacTBOphl. MoxeT i NaCl o6pa3oBsIBaTh
UCTUHHBIE U KOJUIOMJHbIE PacTBOPHI? OTBET MOTUBHPOBATE.

300. Yro takoe copOiusa? Xemocopoiusa? HamucaTh ypaBHEHHs XeMOCOPOIMOHHBIX mpolieccoB momtomeHus CO2 Bomoit u
OKCHJIOM KaJIBITHS, a TAKKe ITOTJIOMIEHHUS aMMHaKa BOJIOH.

301 — 320. Ins nepeyrcICHHbBIX HUXKE HOHOB COCTaBbTE MOJIEKYJISIPHBIE U NOHHBIE YPABHEHUS XapAKTEPHBIX PEAKIMN. YKaKUTE UX
aHaJIUTHYECKHE IPU3HAKH (0CAJIOK, IIBET, BBIACSIOMINIACS Ta3 U T.1.).

301. K+, SO42".

302. Na+, CO32".

303. NH4+, PO43".

304. Mg2+, Si032".

305. Ba2+, CI".

306. Al3+, NO3™.

307. Fe2+, NO2™.

308. Ca2+, SO42".

309. Fe3+, CO32".

310. Mn2+, PO43".

311. Cu2+, Si032".

312. Zn2+, CI".

313. K+, NO3~.

314. Na+, NO2".

315. NH4+, SO42".

316. Mg2+, CO32".

317. Ba2+, PO43".

318. Fe2+, Si032".

319. Ca2+, CI'.

320. Fe3+, NO3".

321. Ha tutposanue 25,00 ma 1,1202 u pactopa HCI uzpacxonosano 24,80 ma pactsopa NaOH. Onpeznenure TuTp U
HOpMasbHOCTH pacTBopa NaOH.

322. Ha tutposanue 20,00 mn pactBopa ceproit kucnotsl (= 0,004902 r/mn) muzpacxomoBano 20,40 mu pactBopa NaOH.
Omnpenenure TUTP U HOP-MaNbHOCTB pacTBopa NaOH.

323. Ha tutpoBanue 20,00 ma pactBopa Na2CO3 ( = 0,005320 r/mu) uspacxomosano 21,20 mur pactBopa H2SO4.
Omnpenenure TUTP U HOPMAJIBHOCT PACTBOPA CEPHON KUCIIOTHI.

324. B 200 M pactBopa comepxurcst 1,0602 r Na2CO3. Ha turpoBanne 20 M 3T0oro pactBopa 0110 m3pacxomoBano 19,02
mi pactBopa HCI. Onpenenure TUTp 1 HOPMaATBHOCTb PACTBOpA COJITHON KUCIIOTHI.

325. Ha tutpoBanue 25,00 ma pactBopa Na2CO3 ( = 0,005315 r/mn) uspacxomosano 26,82 mi pactopa HCIL. Omnpenenute
TUTP U HOPMAJIBHOCTH PACTBOPA COJTHOM KHUCIIOTHI.

326. Ha turposanue 0,2020 r Na2CO3 3arpageno 20,25 mn pactBopa H2SO4. Onpenenure THTp ¥ HOPMAJIBHOCTh PacTBOPA
CEpPHOM KUCIIOTHI.

327. Ha tutposanue 25,00 mu 0,1250 1 pactBopa NaOH uzpacxomoBano 26,05 M pacTtBopa cepHoi KucioTsl. Orpenenure
TUTP U HOPMATBHOCTH PACTBOPA CEP-HOW KHUCIIOTHI.

328. Kakoii 06vem pactBopa KOH, tutp xotoporo pasen 0,0111 r/mmn, notpebyet-cs mist HedTpanuzanuu 25,00 M pacTBopa
HCI, umetoniero tutp 0,007777 r/mn?

329. Kakoii o6wem 0,1 H pactBopa KMnO4 noiizer Ha THTpOBaHHE pacTBopa, co-nepxamero 0,3036 r FeSO4?

330. Ha turposanue 20,00 mn 0,1025 1 pactBopa Na2C204 n3pacxomoBaHO (B MPUCYTCTBUH CEpHOH KHCIOTH) 19,20 mu
pactBopa KMnO4. Onpeaenute TUTP U HOPpMaIbHOCTh pacTBopa KMnO4.

331. Ha tutpoBanue 2,2120 r Na2CO3 uspacxonosano 20,40 mi pactBopa cosi-HOM KucioTel. Onpenenure TUTP U

HOPMAQJIBHOCTB PacTBOPA COJITHOM KHCIIOTHIL.
332. Cxonpko rpammoB NaOH conepxxanock B pacTBOpeE, €CliM Ha ero HelTpanuzanuio O0buto uzpacxopoano 22,50 miu 0,5000




H pacTBOpPa CEPHON KUCIOTHI?

333. B 200 mu pactBopa conepxkutcs 1,3484 r Na2C204. Ha tutpoBanue 25,00 M 3TOro pacTBopa U3pacxoi0BaHO (B
TPUCYTCTBHH CepHOU KucioThl) 24,02 M pactBopa KMnO4. Onpenenute TUTP 1 HOpMaJIBHOCTH pacTBopa KMnO4.

334. Ha meitpanuzanuio 20,00 v 0,2135 1 pactBopa HCI 3arpageno 15,35 mut pactBopa rugpoxcuna Harpus. Onpenenure
TUTP ¥ HOpMAIBHOCTH pacTBopa NaOH.

335. Ha TutrpoBanue 20,00 mu pacrBopa HNO3 3arpaueno 15,00 ma 0,1200 H pac-tBopa NaOH. Brruucnure HopMallbHYIO
KOHILIEHTpauuio, TuTp 1 maccy HNO3 B 250 mi pactBopa.

336. Ha turposanue 25,00 mn pactBopa Na2C204, THTp KOTOPOTO paBeH 0,006780 r/mi, U3pacxon0BaHO (B MPUCYTCTBUU
cepHo#t kucnothl) 24,84 mu pactBopa KMnO4. Onpenenute TUTp U HOpMaJIbHOCTh pacTBopa KMnO4.

337. Kaxkoit 06vem 0,1500 H pactBopa NaOH noiiner Ha TrTpoBanue: a) 21,00 mn 0,1133 u pactBopa HCI; 6) 21,00 mn
pactBopa HCI ¢ turpom 0,003810?

338. Kaxkyro maccoByto nomo (%) xap6onara Hatpust Na2CO3 comep:kut obpasell 3arps3HEHHOI COJbI, €CIIH Ha
He#Tpanu3zanuo HaBecku ee B 0,2648 1 uzpacxomosano 24,45 ma 0,1970 1 HCI?

339. B 250 M pactBopa comepxurcst 1,6802 r Na2C204. Ha tutpoBanme 20,00 M 3TOTO pacTBOpa (B MPUCYTCTBHH CEPHON
KHCJIOTHI) 3pacxogoBano 21,22 mu pactsopa KMnO4. Onpenennte THTp ¥ HOPManbHOCTh pacTBopa KMnO4.

340. Ha tutpoBanue 40 mu pactBopa HCI 3arpaueno 30 mi 0,2400 H pactBopa NaOH. Beruucinre HOpMalbHYIO
KoHIeHTpanuio 1 TuTp pactBopa HCl. CkosbKo rpaMM KHUCTIOTHI COJEPIKUATCS B 1 JT Takoro pacTtBopa?

HanmenoBanwne 1a60paTOpHBIX paboT

CKOpOCTh XUMHUYECKIX PEAKIUA U XHMHIECKOE PABHOBECHE
Peakiiu B pacTBOpax 3JIEKTPOIUTOB

Peakiin OKHCICHHS-BOCCTAHOBICHUS

6.2. Tembl NHCLMEHHBIX PadoT

HaunmMenoBanue 1a60paTopHBIX paboT

CKOpOCTh XUMHYECKHIX PEaKnil 1 XUMHUUECKOE PAaBHOBECHE
Peaxkiin B pacTBOpax 3JIEKTPOIIUTOB

Peaxiiy okuCIEHHA-BOCCTaHOBICHUS

[esp10 BEITTOSTHEHHS KOHTPOJIBHOM PaOOTHI SABISETCS 3aKpEIUICHHE TEOPETHUESCKIX 3HAHNH, BRIHOCHMBIX Ha CAMOCTOSITEIEHYIO
paboTy CTYJEHTOB, MO3BOJSIONIIX OCBOUTH CIIEIHATIBHBIC Pa3/Iebl AUCIUTLIHHBL

BrinonHsiercst KOHTpoibHas paboTa CTYJEHTOM MHIMBHIYaJIbHO, BO BHE ayIMTOPHOE BpeMsi, camocTosiTesibHO. [locie npoBepku u
J0pabOTKY yKa3aHHBIX 3aMeUaHui, paboTa 3amumniaercs. IIpy moIoKUTebHON ONEHKE BHITOIHEHHOH CTYICHTOM paboTe Ha
TUTYJIBHOM JIUCTE PabOTHI CTaBUTCH - "3a4TeHO".

6.3. ®oH/1 OLICHOYHBIX CPEICTB

Onenka copMupoBaHHOCTH KommeTeHIMH y cryaeaToB HUMU JIon’AY u BeicTaBlIeHHE OLIEHKH MO OTAETBHON TUCIUILTHHE
BEZIETCS CIeIyIOIUM 00pa3om:

- JUISL CTYZCHTOB 3a09HO (hOpMBI 00YUIEHHSI HTOTOBAsI OLICHKA IT0 AUCIUILUIMHE BBICTABICTCS 110 5-0aTIbHON ITKajIe B BUIE OICHKH
«OTIHYHOY, «XOPOIIOY, «YJOBIETBOPUTEILHOY, «HEYAOBICTBOPUTEILHOY;

Bricokuii ypoBeHb OCBOCHHSI KOMIIETEHIINH, UTOrOBast OLIEHKA 110 AUCLHUIUINHE OTIMYHO» MM «3a4TEHO»: I'TyOOKO U MPOYHO
YCBOWJI IPOTrpaMMHBII MaTepuall, HCUEPIbIBAIOILE, [10CTIEI0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €ro U3Jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C MPAKTUKOH, CBOOOIHO CIPABISETCS € 3aJa4aMu, BOIIPOCAMH U JPYTUMH BUIaMH IPIMEHEHUS 3HAHUH,
HpHYEM HE 3aTPyIHSETCS C OTBETOM IIPU BUIOW3MEHEHHH 3a1aHHM, UCIIOJIB3YET B OTBETE MaTepHall MOHOTpapuUecKoi
JUTEPaTypBl, IPAaBUILHO 0OOCHOBBIBAET IPHHSATOE PELICHHE, BIIAJCET PA3HOCTOPOHHUMH HaBBIKAMHU M IIPAEMAaMU BBITIOIHEHUS
HpakTHUecKuX 3a1a4. CHCTEMHO U INTAaHOMEPHO paboTaeT B TEUCHUH CEMECTpA.

IloBblIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIIMM, UTOTOBas OLEHKA 110 JUCLIMIUIMHE «XOPOLIO» UK «3aYTEHO»: TBEPAO 3HAET
MaTepuall, FpaMOTHO M 10 CYLIECTBY M3J1araeT €ro, He JOIyCKasl CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IIPABUIIBHO
TPUMEHSET TEOPETUUCSCKIE TIONOKEHNUS TTPH PEIICHNH MIPAKTHIECKUX BOTIPOCOB M 3a/1a4, BIaJeeT HEOOXOIUMBIMI HaBBIKAMH 1
IpHUeMaMH UX BRIMOTHEHH. CHCTEMHO M IJIAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

Iloporoselii ypoBeHb OCBOEHHSI KOMIIETEHIUI, UTOIOBAasl OLIEHKA 110 AUCUUILINHE «yIOBJIETBOPUTEIBHO» UIIM «3a4TEHO»: UMEET
3HaHMA TOJILKO OCHOBHOT'O MaTepralia, HO He YCBOMII €Tro JeTallei, JOIyCKaeT HETOUHOCTH, HETOCTATOYHO MPaBHIIbHbIE
(hopMyTHPOBKH, HAPYIICHNS JIOTHUECKON ITOCTIEJOBATENEHOCTH B H3JI0’KEHHHN ITPOTPaMMHOTO MaTepralla, NCIIBITHIBAET 3aTPy THEHUS
HPH BHINOTHEHUU IPAKTHIECKUX paboT.

[ToporoBelil ypoBeHb OCBOCHUSI KOMIIETCHIUI HE C(OPMUPOBAH, UTOTOBAsSI OLIEHKA 10 TUCIUILUIMHE «HEYIOBIECTBOPHTEIBHO» HIIH
«HE3aYTCHOY»: HE 3HAET 3HAYNTEIIFHOM YaCTH IIPOrPaMMHOTO MaTepHala, IOIMyCKAeT CYIIECTBCHHBIE OIINOKH, HEYBEPEHHO, C
OOJIBIINMH 3aTPYAHCHUSAMH BBIIONHSAET pakTHdeckue paboTsl. Kak mpaBuito, orieHka «HEYAOBICTBOPUTEIIBLHOY CTaBUTCS
CTyZ€HTaM, KOTOpbI€ HE MOTYT MPOJOKUTh 00yueHne 6e3 JOIMONHUTENbHBIX 3aHATUI 110 COOTBETCTBYIOIEH AUCIIUILIHHE.

Kpurepuu oneHK: ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIETEHINH 1 MPUHATHE 3aKITIOYEHHS, YTO TaHHAs KOHTPOJIbHAs paboTa 3auTeHa




WK HE 3a4YTeHa: COOTBETCTBHE COJCP KaHMs pabOThI 3a1aHUIO; TPAMOTHOCTD U3JI0KEHUS U Ka9eCTBO 0(OpMIICHHS pabOTHI;
COOTBETCTBHE HOPMATHBHBIM TPEOOBAHHSM; CAMOCTOSATEIBHOCTD BHIIIOJIHEHHS paboThl, INIyOnHa IPOpadOTKH MaTepHaa;
HCTIONIb30BaHNE PEKOMEHIOBAaHHON ¥ CTIPABOYHOI JIUTEPaTypHl; MPABIIIFHOCTD BBITIOJIHEHHBIX PAacYeTOB U IpadMuecKoll 4acTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BEIBOMIOB.

IIpumep cTpykTyphl HOPMUPOBAHHS OLEHKH J1a0OPaTOPHOIT pabOTHI

WurtepBan 0ayuioB 3a moxasaTenb, OT - 10

ITomyueno

1. IIpenBapuTenbHas MOATOTOBKAa K JabopaTopHOU paboTe

2. I'paMOTHOCTb M3JIOKEHHS U KauecTBO O(OopMIIEHHs PabOThI

3. CooTBETCTBHE METOMUKU PabOThI CTaHAAPTHOW METOJHUKE SKCIEPUMEHTa
4. IlpaBHIBHOCTH BBIIOJHEHHBIX PACUeTOB W Ipadudeckoil JacTu.

5. O60CHOBAHHOCTE M JIOKA3aTEILHOCTH BBIBOJIOB

6.0TBeTHI Ha YCTHBIE BOIPOCHI (3amuTa padoThl)

HNTOI'OBAS OLEHKA, 6amn

Kputepun ouenku: - nabopaTopHas paboTa CUUTaeTCsl YCIEIHO CIaHHOM, €ClIM M0 UTOraM OLIEHUBAaHUS CTYACHT HaOpasl _ u Oonee
6ay1oB, B XKypHaJle IPETOAaBaTels M0 JaOOpaTOPHOI paboTe BEICTABISIETCS OLICHKA «3aYTCHON

6.4. IlepeuyeHb BH/10B OLIEHOYHBIX CPEACTB

KonTpomnsHas padorta. Otder mo madopatopHbIM padoTam. TOTOBBIH KOHTPOI.

7. YHEBHO-METOINYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pekomenyemasi qureparypa

7.1.1. OcHoBHAs JIMTepaTypa

ABTOpBI, COCTaBUTENN

3arnasue

WznaTenbcTBO, IO

JI1.1 |I'munka H.JL OO6was xumus: [yueOHoe mocoOue Uis CTYACHTOB Mocksa: UnTerpan-Ilpecc,
HEXUMHUYECKUX CIIEIUAIIEHOCTEH BY30B ] 2009
JI1.2 | Jlyranckas U.A., XuMHuS: Kypc JICKIUH AJ1s1 CTYZCHTOB HalpaBJICHUs Hosouepkacck: , 2015
[TarenmemEa E.B. "TexHoc¢epHas 6e30macHOCTB"
JI1.3 | IIatauusiHa E.B., Xumus: yaeOHoe mocoOue st CTYACHTOB HAaIIPaBICHHUS Hosouepxacck, 2016
Hpososo3osa T.H., "TexnocdepHas 6e3omacHocTs" npopuns "TloxkapHas
Hsamopa B.B. 0Oe30macHOCTh"
JI1.4 |Jlyranckas U.A., XuMHuS: Kypc JICKUUH AJ1s1 CTYZCHTOB HalpaBJICHUs Hosouepkacck, 2015
[Tatannema E.B. "TexHoc¢epHas 6e30macHOCTB"
7.1.2. lonoJHUTEIbHAS JTUTEPATYPA
ABTOpBI, COCTaBUTENIN 3ariaBue W3natenscTBo, ron
JI2.1 |I'muaka H.JL 3amaun u ynpaxxHeHHs 10 00IIel XUMUH: yaeOHoe mocodre Mocksa: KHOPYC, 2011
JI2.2 | Pe3snxun B.1. XuMUs: HHTEHCUBHBIN KypC IOATOTOBKY K TECTUPOBAHUIO U Munck: TerpaCuctemc, 2012
SK3aMeHY
JI2.3 | JIyranckas N.A. Xumust: yaeOHoe mocodue [ CTyA€HTOB BCEX HApPaBICHHIA | Hosouepxacck: , 2013
JI2.4 |Kpamenunuukosa H. | Xumus: yueGHOe mocobue I CaMOCTOSTENBHOM paboTH U Homxkap-Omna: III'TY, 2013
TI'., BunokypoBa P. . | mpakruueckux 3aHsATUI
JI2.5 |Bapenuos B. K., XUMHUS : JIEKTPOXUMHUYECKHE TPOLIECCHI M CUCTEMBI: y4eOHO- Hoocubupck: HI'TVY, 2013
Cunuypuna P. E., METOIMYECKOE TI0Co0me
Typno E. M.
JI2.6 |Amapues A. U., Xumus : COOpHUK 3a]a4 U YIPaKHEHUI: yueOHO-METOIUUECKOe HoBocubupck:
Kazakoa A. A. nocooue HoBocubupckuii
roCyZapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |IIstauusHa E.B., XuMUS: KpaTKU CIOBaph TEPMUHOB ISl CTYIE€HTOB BCEX Hosouepxkacck: , 2010
Jlyranckas M.A. CIEeHAIBHOCTEN
JI3.2 | Jlyranckas U.A., XuUMHS: METOIUYECKHE YKa3aHHUsI 110 U3yUEHHUIO Kypca U Hosouepkacck: , 2013
[Manamosa O.1O. BBITIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a09HOM

(hopmbl 00yUeHUS




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO
JI3.3 |JIyranckas ML.A., XuMmus: METOOUYECKUE YKa3aHUA 110 U3YUECHUIO Kypca U Hosouepxkacck, 2013
IManamosa O.10., BBIIIOJTHEHUIO KOHTPOJIBHOM PaOOThI 1S CTYAEHTOB 3a04YHOI
IIsatHunbHa E.B. (opmer 00ygenus HarpasieHus 280700 "Texnochepnas
6e3omacHOCTB"
JI3.4 |IIatauusiza E.B., Xumus (CrenuagbHbIE pa3/iensl): 1adopaTopHsIil npakTukyM it | HoBouepkacck, 2013
Jlyranckas 1.A. ctynentoB HanpasieHus 280700 "TexnocdepHnas 6e3onacHocTs"
JI3.5 | dporoBozosa T.U., Xumus: 1a60PaTOPHBIN MPAKTUKYM ISl CTYICHTOB BCEX Hosouepkacck, 2018
Manamosa O.10., HanpaBJICHUH
IIaraunena E.B.

7.2. Ilepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO¥ ceTn "UHTepHeT"

7.2.1 MH()OPMAIMOHHO-CIIPABOYHBIC U IIOHNCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.2.2 DrekTpoHHas OMONIHOTEKA YICOHUKOB http://studentam.net/

7.3 IlepedyeHb MPOrpaMMHOIo odecredeHus

7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6munensuonnstit jorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaiin Tpeiia»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)

732 Dr.Web®DesktopSecuritySuiteAntusupyc K3+ LY Tl'ocynapcTBeHHBIN (MyHHIUNANBHBIN) KOHTpaKT No

PIIA06150002 ot 15.06.2021 r. Ha mepenauy
HCHCKIIIOYUTEIIbHBIX [PAB HA MCIOJIb30BAHHUE IIPOIPAMM ISt
9BM 000 «AUTU UEHT»

733 Yandex browser

734 MS Windows XP,7,8, 8.1, 10; Cyb6nuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetia»

7.3.5 Microsoft Teams [IpenocraBnsercs 6ecriaTHO

7.3.6 MS Office professional; Cyb6nuuen3unonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiim»

7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

7.4.1 basbr manaeix OO0 "Tpecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)

7.4.2 ba3er manrbix OO0 Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoTexa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCITUITJIMHBI (MOIY JIA)

8.1 2313 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHATIM3UPOBAHHON MeOEIbI0 M TEXHUYESCKUMU
CpeZIcTBaMH 00YUCHUSI, CITYKAIIUMHE JUTS IPEACTABICHHUS HHPOPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHcTpanmoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11uT., 3xpan HacTeHHBIH — 1 wT.; YueOHO-HarIsAaHbIE Tocoous — 15
mrt.; Paboune Mecta cTyneHTOB; Pabouee MecTo mpernoaaBaTes.

8.2 2317 CriernanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUYECKUMHU
cpefcTBaMH 00yUEHNsI, CITyKAIIUMU [T IpeACcTaBIeHus nHpopManuy ayauropun: Habop
JIEMOHCTPALMOHHOTO 000pyJ0BaHus (IIEpeHOCHOIT): HOyTOyk Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1mT., 3xpan HacTeHHBIH — 1 wT.; YueOHO-HAMISAIHBIE TOCOOU — 9 mT.;
Jocka- 1 mit.; Paboune Mecta cTyzeHToB; Paboduee MecTo mpermoaaBaTeds.

8.3 2305 [TomemneHne yKOMIUIEKTOBAHO CIICIIMATN3NPOBAHHON MEOETBI0 M TEXHUIECKUMH CPEICTBAMH
00y4eHHs, CIy KaIlUMH IS IpeICTaBIeHNus HHHOPMAIHY 1 OCHAIIIEHO KOMIIBIOTEPHON TEXHHKOH ¢
BO3MOXKHOCTBIO TIOAKITIOUEHHs K ceTU «IHTepHeT» U 0becneueHueM JOCTyIa B AJIEKTPOHHYIO
nHpopMannoHHo-00paszoBaTenbHyo cpexy HUMU Jlonckoit TAY: Kommsrotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpanpnuas 6ubnuorexa;

Crombl KoMIbIOTEpHBIE — 6 IT.; Ctos-TyMO0a — 5 tiT.; Crynbs — 16 mit.; TemaTHuecKue TakaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyseHToB; Pabodee MecTo mpenoaBaTes.

9. METOAUYECKUE YKA3AHUSA JJIS1 OBYYAIOIIUXCS 11O OCBOEHHUIO JTUCITUITIJIMHBI (MOAY JIS)

1. HposoBo3osa, T.M. Xumus: n1a0. mpakTukyMm s cTyn. Bcex Hampasi./ T. M. JIpooBozosa, O. 1O. Illanamosa, E. B.
ITaTaumnpEa ; HoBouepk. nHxk.-Menuop. HH-T JJouckoit 'AY. - HoBouepkacck, 2018.

2. [anamrosa, O.F0. Xumus: c0. 3amad i caMm. paboTsl cTya. [Beex Hampasi.] / O. 0. [anamiosa, T. W. IpoBoB030BA ;
HoBouepk. unx.-menuop. us-T Jlonckoit I'AY. - HoBouepkacck, 2018.

3. Xumus : Meroguueckuie yka3aHus 110 U3YIEHHIO Kypca U BBITOJHEHUIO KOHTPOIGHOH paboTHI UIS CTYJEHTOB 3a09HOH (hopMBI
oOyueHHs A7 CTyJEHTOB Bcex HampasieHuit / HoBouepk. umxk.-menuop. uH-T Jouckoit [AY ; coct. O.1O. Illanamosa, T. W.
JpoBoBo3oBa - HoBouepkacck, 2019.\

4. Metoandeckue peKOMEHIAINY 110 OpTaHU3aIMH CaMOCTOSTEHHON paboThl oOyuaromuxcs B HUMU [ATAY [DnexrpoHHbIH
pecype] : (BBen. B aeiictBue npukazom aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. unx.-menuop. uH-T JoHckoii [AY .-




OnexrpoH. naH.- HoBouepkacck, 2015.

5. Tlonoxenue o Tekyuien arrecranuu odydarouuxcss B HUMU [ICAY [DnekrponHsbiii pecype] (BBEIEHO B JCHCTBHE MPUKA30M
mupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nHx.-menuop. uH-T JloHckoi 'AY.-Onexrpon. nan.- HoBouepkacck, 2015.-
Pexxum moctyna: http://www.ngma.su - 20.08.2016.

6. TunoBbie HOPMBI TUTYJIBHBIX JINCTOB TEKCTOBOI JOKYMEHTALIMH, BBIMOIHIEMOH CTYICHTaMH B Y4eOHOM Mpolecce
[Dnexrponnsiit pecype] / HoBodepk. urk.-mMenuop. uH-T JloHckoit ['AY.-Dnekrpon. aaH.- HoBouepkacck, 2015.- Pexum goctyna:
http://www.ngma.su

7. llanamosa, O.YO. xumus [OnexrpoHHsIi pecypc] :COOpHUK 3a1au Ul CaMOCTOSTENBHOM paboTHI CTYIEHTOB (BCEX
Hanpasienuit) / O.10. Illanamosa; T.U. JIpoBoBo3oBa; HoBouepk, nHx.-menuop. uH-T JJI'AY. Hoouepkacck, 2018. —
http://www.ngma.su

8. [TonoxeHue 0 MPOMEKYTOUHOH aTTECTANH 00YJAIOIIUXCA IO IPOTpaMMaM BEICIIEr0 00pa30BaHus [ DIEKTPOHHEINA pecypc]
(BBeneHo B neiictBre npukazom nupekropa HUMMU Jonckoit TAY Ne3-OJ1 ot 18 suBaps 2018 1.) / HoBouepk. HHX.-METHOP. UH-T
Honckoit 'AY.-DOnexrpon. nan. - HoBouepkacck, 2018.

9. IataumeiHa, E.B. Xumus: yaebHOE mocobue is cTyAeHTOB HampasieHus "TexHochepHas 6ezomacHocTs" poduis "TloxapHas
6e3omacHocts" / E. B. ITaraumsiaa, T. U. [IpoBoBo3osa, B. B. Iamtopa ; HoBouepk.umx.-menuop. uH-T JIIAY. - HoBouepkacck,
2016. - URL: http://ngma.su

10.JIyranckas, 1. A. Xumusi:Kypc JIEKIUH Tt CTYJeHTOB HamnpasieHus "TexnochepHas 6e30macHOCTs"

11. IpoBoBo3oBa, T.1.XumMus: 1abopaTOpHBIiH MPAaKTUKYM IS CTYAEHTOB Beex Hanpasienuii / T. W./IpoBoBo3osa, O. IO.
[Manamoga, E. B. Ilataunsiza ; HoBouepk. nHx.-menuop. uH-T JJonckoii AY. - HoBouep-kacck,2018.-URL: http://ngma.su




11. JOMMOJIHEHUSI U UBMEHEHUSI B PABOYEN ITPOT'PAMME

B pa6ouyio nporpammy Ha 2022 - 2023 yueGHbli ro BHOCATCS CIEAYIOLIHE JIONOJHEHHS U 13-
MEHEHHs - OGHOBJIEHO M aKTYaJM3MPOBAHO COAEPIKAHHE CIEAYIOUIMX PA3/IesioB M MO/pa3/esoB paboyei

MpOrpaMMmbl:

8.3 CoBpemennbie npodeccHoHAIbHbIE 023b1 H HHGOPMANHOHHBIE CHIPABOYHBIE CHCTEMbI

Basel gannsix OO0 "TIpecc-Uudpopm" (Koncyiib-
TaHT +)

Jloropop Ne01674/3905 or 20.01.2022 ¢ OOO
"IIpecc-Uudopm" (KoHcysnbTaHT +)

Bassl nannbix OO0 "Pernonanbhbliii HHGOpMaLu-
OHHBIN WHJIEKC LUTHPOBAHHSA"

Jlorosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
rMOHAJIbHbIM WH(POPMALIMOHHbIN HHIEKC LIMTHPO-
BaHusa"

Basbl nanusix OO0 Hayunas s1ekTpoHHas 6u6-
JMOTEKa

JInueH3noHHbIN JIOTOBOP Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO HayuHas
aNIeKTpOHHasi Gubnuoreka

Basel manueix OO0 "I'poce Cucrem.Mudopmanus

Konrpakr Ne KP/I-18510 or 06.12.2021 OOO

U peteHus"

"I'pocc Cucrem.Uubopmauus 1 perieHus"
p P P

Iepeuens norosopos IBC o6pasoBaTebHoii opranuzanun na 2022-2023 yu. roa

YueOnblit Cpok aeiicTBusi 10Ky~
HaunmeHnoBaHHe J0KYMEHTA ¢ YKa3aHHEM PEKBH3HTOB
rojJ MeHTa
Jlorosop Ne 501-01\20 06 oka3aHuu HHHOPMALIMOHHBIX yCITyT

20222023 | M© NpeIoCcTaBIEHHIO J0cTyNa K 6a30B0# kosexkuuu «9bC ¢20.01.2020 r. mo
VuuBepcutetckas 6ubnuoreka onnaitny or 22.01.2020r. ¢ OO0 19.01.2026 r.
«HexkcMenua»

Jlorosop Ne p08/11 Ha okazaHHe yCIIyr M0 MPe10CTaBICHHUIO

2022/2023 | AOCTYNA K S/IEKTPOHHbIM wzaanusam ot 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. mo
«M3parenscTo Jlanby Pa3Melienre BHyTPUBY30BCKOH JIHTEpa- 31.12.2025'r.
typsl JIon’AY na mnatdpopme OBC Jlanb
Jlorosop Ne COB NeHB-171 no pa3meLueHuIo npousBeieHHH 1 ¢ 18.12.2019 r. no
npesiocTaBneHuIo foctyna k pasaenam 95C CIb or 18.12.2019 31.12.2022'r.

2022/2023 | r.c OOO «3BC Jlanb» C mocneayoueH rnpo-
Jlon.cornamenue ot 24.06.2021 x Jlor NeC3b NeHB-171 ot JIOHrauuen
18.12.2019 . ¢ OO0 «9BC Jlanb»

2022/2023 ¢29.10.2019 r. mo

Jlorosop Ne 11 okazaHus yciryr OAHOCTOPOHHErO 10CTYMNa K pe- 28.10.2020 r
cypcam HayuHO-TexHHuecKkoi Gubnuorekn «PI'Y Hedru n rasa i o
(HUY) umenn U.M. I'y6kuna» ot 29.10.2019 r. (Hedrerazosoe e o fpo-

JIOHTaLHeH
1eJ10)

2022/2023 ¢ 27.04.2018 r. no
Jlorosop Ne 48-11 Ha nepezia4y NPOM3BEACHHS HAYKH U HEHC- RIS HERCRINO-
KJTIOYHTENBHBIX MPaB Ha ero KCroib3oanuu ot 27.04.2018 r. ¢ B —
OI'BHY «PocHUUIIM»

NPOU3BEICHHUE

2022/2023 | Jorosop Ne 1310 ot 02.12.21 Ha oka3aHue yciyr o rnpejaoc-

TABJICHHIO JIOCTYIIA K JIEKTPOHHBIM H3IaHUSIM KOJIJIEK- ¢ 14.12.2021 r. no
umii: «BeTepuHapus U CelbCKoe X03HCTBO - U3naTenseTBo 13.12.2026 r.
Jlanb»

2022/2023 | Jlorosop Ne 1311 ot 02.12.21 Ha oka3aHue yciyr Mo rnpejaoc-

TaBJIEHHIO JIOCTYMNA K JIEKTPOHHBIM HW3IaHWAM KOJUICKLIMH: ¢ 14.12.2021 r. no

«DKOHOMHKA 1 MeHemkMeHT — M3narenscteo Jlamikos 1 K» ¢ 13.12.2026 .

000 «3BC Jlaub»

2022/2023 Jlorosop Ne 2-22 ot 18.02.2022 r. ¢ OO0 «H3parenscTBO

JlaHb» Ha OKa3aHWe YCIIYT IO MPEAOCTABICHHIO I0CTYyMa K 20.02.2022 1. 110
5/IEKTPOHHBIM W3JaHUAM KOJUIEKLMi: «JlecHOe X035HCTBO U : 9 02‘ 2023 r
necormkenepHoe zeno — M3narenscrsa Jlanb» ObC Jlaub u o ’
OT/IEJIbHO Ha6 KHUT W3 JPYTUX pa3/IelioB.




8.5 Iepeuenh HHGOPMALNHOHHBIX TEXHOJIOIHH H NMPOrpaMMHOro obecnieyeHns, HCNOJIb3ye-
MBIX IIPH OCYINECTBJICHHH 00pa30BaTeIbHOr0 npouecca

Ilepeyensb JHIEH3HOHHOIO NPOrpaMMHOIO
obecneuenust

PexBU3HTHI NOATBEPKAAIOUIEro JOKyMEHTa

[porpamMmHasi cuctema Juis OGHapyKeHHS TeK-
CTOBBIX 3aMMCTBOBAHHH B y4eOHBIX H HAaY4HBIX
paborax «Anturuiaruar. BY3» (unrepHer-
BEepCHs);

Mouyib «IIporpaMMHbIH KOMIUIEKC MOMCKa
TEKCTOBBIX 3aMMCTBOBAHHH B OTKPBITBIX HCTOU-
HHUKaX CeTH MHTEPHET

JlunensuonHbli gorosop Ne 4501 ot 13.12.2021 r.
AO «Aurtumnarnar (¢ 13.12.2021 r. no 13.12.2022

I.):

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

CyGnmuen3nonHbiii goropop Ne0312 or 29.12.2021 r.
AO «CodrJlaitn Tperm»

JlonoNHeHKs ¥ M3MEHEHHs PACCMOTPEHBI Ha 3aCe/IaHHH Kaheapbl «16» despans 2022 r., mpotokosn Ne 6

BHeceHHbIe JOTIOJHEHUS U H3MEHEHHUS YTBEPIKIat0: «O7 AT 2022r.

JlekaH (akysibTeTa /
&

-

denopsH A.B.
s (moanucey) (®.1.0.)
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