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

OO0mast Tpy10eMKOCTh

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

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

Bun 3anaruit vI | PII Hroro
Jlexunn 6 6 6 6
JlabopatopHbie 6 6 6 6
[paxruyeckue 4
Uroro ayn. 16 (16 |16 |16
KonrakrHas pabora |16 [16 |16 |16
Cawm. pabora 119 (119 | 119 | 119
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 | 144 | 144 | 144

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

cemecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

3. MECTO JUCIUAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0

3.1

TpeGoBaHus K NpeIBapUTEIbHOI HOATO0TOBKE 00y4al01Ierocs:

3.1.1

3HaTh:

3.1.2

-COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTH(i)I/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

- OIIPEACIIATh U paCCUUTHIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peaKuHﬁ 1 UX HAIPABJICHHOCTb.

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECKOT'0 3KCIICPUMCHTA

3.2

Jucuuniaunel (MOay/14) U NPAKTHKH, A1 KOTOPbIX OCBOEHUE JAHHOW AUCUMIIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejauecTByionee:

3.2.1

I'eorpagust

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeEeHNE

325

dusuka

3.2.6

T'eonorusa

3.2.7

T'eoskomorus

3.2.8

VYuenne o chepax 3emn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

Hayuno-uccnenoBatenbsckas paboTa (OJTydeHUE TEPBUYHBIX HABBIKOB HAYYHO-HCCIIC0BATEILCKOM paboThI)

3.2.12

Y4eOHas TexXHOIOTHUeCKas (IPOSKTHO-TEXHOIOTUIECKast) TPaKTHKa

3.2.13

OKoJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrenosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIN3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTHIECKAsT) MPaKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

3amuTa BRITYCKHON KBaNu(HKAIIMOHHON paboTsI, BKIIOYAs TOATOTOBKY K IPOIEIype 3alUThl ¥ IPOLEAYPY 3allUTEI

3.2.20

3amuTa BEITYCKHON KBaNMM(UKAIIMOHHON paboTHI, BKIII0YAs TOATOTOBKY K IIPOIEIype 3alIUTh ¥ IPOLEAYPY 3allUThI

4. KOMIIETEHIIUN OBYYAIOIIEI' OCSA, ®OPMUPYEMBIE B PE3YJbTATE OCBOEHUS JTUCIIUITJINHBI

(MOZY.JIsT)

OIIK-1 :

Crnoco0eH CTaBUTh U pelIaTh HH/KEHEPHbIe U HAYYHO-TeXHUYeCKHe 321241 B cepe cBoell NpodecCHOHAIBHOI

AeATEeJIbHOCTH U HOBBIX MEKAUCHUINTIMHAPDHBIX Hanpanneﬂuﬁ C UCMTOJB30BAHUEM €CTECTBEHHOHAYYHbIX, MATEMATHYECKUX U
TEXHOJOIrHYICCKHUX MOIIeJIeﬁ;

OIIK-1.1 : [leMoHCTpHpPYET 3HAHNE OCHOBHBIX 3aKOHOB MAaTEMaTHIECKUX U €CTECTBEHHBIX HAYK, HECOOXOJUMBIX IS PEILICHHS
THTIOBEIX 33/1a4 B IPO(ECCHOHANBHON ACITETFHOCTH

OIIK-1.2: HCHOJ’HﬂyeT 3HaHUA OCHOBHBIX 3adKOHOB MATEMATUYCCKUX U €CTCCTBCHHBIX HAYK JAJI PCIICHUA CTAHAAPTHBIX 3a4a4 B
HpO(l)eCCI/IOHaJ'ILHOI\/’I JCATCIIBHOCTHU




OIIK-1.3 : [IpuMeHsieT OCHOBHBIE 3aKOHBI MaTEMaTUUYECKUX U €CTECTBEHHBIX HAayK JUIsl pealn3aliy IPOESKTHBIX PEIICHUN B
PO eCCHOHATBHOMN NeATEITFHOCTH

5. CTPYKTYPA U COOJEP KAHUE JTUCIHUIIVIMHBI (MOAYJISA)

Kon HaumeHoBanue pa3aennoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | Hurepaxr. IIpumeyanue
3aHATHUS TeM /BUJ 3aHATHSA/ Kype
Pazpnein 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 OnpenesneHne SKBUBAJICHTHOM 1 2 OIIK-1.1 JI1.1J12.1 0
MAacChl MeTaJlIa Mo 00beMy OIIK-1.2 J2.2
BBIJIETIHBIIErOCs Bogoposa /J1a6/ J12.3J13.1

2122
1.2 H3ydenue TeopeTudeckoro 1 10 OIIK-1.1 J1.1J12.1 0
Matepuana. Pemenue 3amgaq. /Cp/ OIIK-1.2 2.2
J12.3J13.1
2122
Pa3zpen 2. 2. Ctpoenne aToma.
Ilepuonnyeckas cucrema
aaemenToB JI.U. MenaeneeBa.

2.1 Crpoenue aroma. CoBpeMeHHast 1 2 OIIK-1.1 JI1.1J12.1 0
MOJIEIb COCTOSIHUS DJIEKTPOHA B OIIK-1.2 J12.2
aToMe. DJIeKTPOHHbIE 000I0YKH B JI2.3J13.1
atoMme. KBaHTOBBIE UnCa. 21022
Ipunnun [Maymu. [TpaBuno Xyuna.

Ilepnoauueckuii 3axon JI.1.
Menneneesa B CBETE
COBPEMEHHOW TEOPHUHU CTPOCHHS
aToma.

/TTex/

2.2 Crpoenue atoma.llepuonnueckas 1 1 OIIK-1.1 JIL.1J12.1 0
cucrema semenToB J[. U. OIIK-1.2 J2.2
Memnpeneesa. JI2.3J13.1

Mp/ 2122

2.3 Nzydenue TeopeTnueckoro 1 13 OIIK-1.1 JI1.1J12.1 0
Marepuana, MoAroToBka K OIIK-1.2 J12.2
MIPaKTHIECKUM U JTaOOPaTOPHBIM JI2.3J13.1
pabotam. Pemenue 3anau. D132
BrlnosiHEHNE KOHTPOJIBHOM
pabotel. OdopmiteHrEe OTYETa 110
1ab0paTOPHBEIM paboTaM.

IToaroroBka K UTOrOBOMY
koHTpoo. /Cp/

Paznen 3. 3.Xumuyeckas cBS3b U
CTpOEeHHe MOJIEKYJI.

3.1 XuMmHueckas CBSI3b U CTPOCHUE 1 2 OIIK-1.1 J1.1J12.1 0
MOJIEKYIL. OIIK-1.2 2.2
Turrer XUMHYIECKON JI2.3J13.1

CBSI3U: KOBaJICHTHAs, 2192
WOHHAsl, BOJOPOAHAs,
MeTajuindeckas. CTpoeHue
MoJIeKyJ1. Biusiaue tumna
XUMHUYECKOU CBSI3U Ha
CBOICTBA BEIIECTB.
/JTex/

32 XumMuyeckast CBsI3b M CTPOCHHUE 1 1 OIIK-1.1 JI1.1J12.1 0

monekyn. /Tlp/ OIIK-1.2 2.2
JI2.3J13.1

Ol




33

H3ydenue TeopeTudeckoro
MaTepuana, HoAroToBKa K
MIPAaKTHIECKAM U TabOPaTOPHBIM
pabotam. Pemenue 3amad.
BbrinosniHeHue pacyeToB K
KOHTPOJIBHOI paboThI.
OdopmiieHre oT4era 1mo
1ab0paTOPHBIM paboTaM.
IToaroToBka K UTOrOBOMY
xoHTpOmo. /Cp/

15

OIIK-1.1
OIIK-1.2

J1.1J12.1
J12.2
J12.3]13.1
0132

Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1

M3yueHue TeopeTuueckoro
MaTepuaa, MoIroToBKa K
MIPAKTHYECKAM ¥ J1a0OpaToOpHBIM
pabotam. Pemenue 3anad.
Brinmonnenve KOHTPOIBHOM
paboTtel. OdopmiteHHE OTYETA 110
nabopaTOpHBIM paboTaM.
IToaroroBka K UTOrOBOMY
koHTpoo. /Cp/

14

OIIK-1.1
OIIK-1.2

J1.1J12.1
J12.2
J12.3]13.1
2132

Paznen 5. 5. Cxopoctb
XHMHYECKHX peaKkuuii u
XHMHYecKoe paBHOBecHe.

5.1

M3yueHne TeopeTuuecKkoro
MaTepuana, oIroToBKa K
MIPAKTHYECKAM ¥ J1abOpaToOpHBIM
pabotam. Pemenue 3anad.
BbrinosnHeHUE KOHTPOJIBHOM
paboTtel. OdopmiteHHe OTYETa 110
1a00paTOPHEIM paboTaM.
IloaroroBka K UTOTOBOMY
koHTpoo. /Cp/

10

OIIK-1.1
OIIK-1.2

J1.1J12.1
J12.2
J12.3]13.1
2132

Paznen 6. 6. Boga. Odomas
XapaKTepPUCTHKA PACTBOPOB.

6.1

Bopna. Ofmas xapakTepucTuka
PacTBOPOB.
Croco0bl BBIpa)XEHUSI COCTaBa
pacTBOpoB. OHU3NKO-XUMHYECKIE
CBOICTBA PaCTBOPOB
HEJJIEKTPOJIUTOB u
JIIEKTPOITUTOB. 3akoH
Bant-T'opda n
Payns.(AHanu3 KOHKPETHBIX
CUTYaIni)
PacTBOpBI 371€KTPOTUTOB.
OnexrponuTHIecKas
aucconmanys. Kinaccndukarys
AIIEKTPOITUTOB. TeopHst CHIBHBIX
JIIEKTPOJIUTOB. 3aKOH Pa30aBICHHS
OcBanpaa. ['uaponus comnen.

/Jlex/

OIIK-1.1
OIIK-1.2

JI1.1J12.1
J12.2
J12.3J13.1
01022

6.2

OOmmas xapakTepucTuKa
pactBopoB. Pacyer koHLIEHTpanuu
pactBopos /IIp/

OIIK-1.1
OIIK-1.2

J.1J12.1
J12.2
J12.3J13.1
0132

6.3

N3ydenue TeopeTnuyeckoro
MaTepuaa, MoJroToBKa K
MIPAKTHYECKUM U Ja00paTOpHBIM
pabotam. Pemienue 3agau.
BrinonHeHue KOHTPOIJIbHOM
paboter. OdopmiteHre 0TYETa 110
nabopaTOpHBIM paboTaMm.
[ToaroroBka kK UTOrOBOMY
xoHTpOmo. /Cp/

15

OIIK-1.1
OIIK-1.2

J.1J12.1
J12.2
J12.3J13.1
0132




Paznen 7. 7. PacTBopbI
JIeKTPOJIHTOB.

7.1 CBolicTBa pacTBOPOB. 1 1 OIIK-1.1 JIL.1J12.1 0
Konnurarusaeie cBoiicTBa OIlK-1.2 J12.2
pacTBopoB (perieHue JI2.3713.1
CUTYallMOHHBIX 3a]1a4). 2192

Mp/

7.2 Peaxuuu B pactBopax 1 2 OIIK-1.1 JI1.1J12.1 0

3JIEKTPOJIUTOB. OIIK-1.2 J12.2
/J1ab/ J12.3713.1
3132

7.3 M3yueHne TeopeTunaecKkoro 1 15 OIIK-1.1 JIT.1J12.1 0
Marepuaa, oAroTOBKa K OIIK-1.2 2.2
MIPAKTHYECKUM U Ja00paTOpHBIM JI2.3J13.1
pabotam. Pemienue 3anay. 2192
OdopmiieHre oT4era 1mo
nabopaTOpHBIM paboTaM.

IToaroToBka K UTOrOBOMY

koHTpoto. /Cp/

Pa3zpea 8. 8. lucnepcunie
CUCTEMBI M KOJLJIOUIHbIE
pacTBOpHI.

8.1 Peakuuu okucieHus- 1 2 OIIK-1.1 JI1.1J12.1 0
BoccTaHOBJIeHUs. /J1ab/ OIIK-1.2 2.2

JI2.3713.1
2132

8.2 Nzydenue TeopeTnueckoro 1 15 OIIK-1.1 JI.1J12.1 0
Marepuaia, oATr0TOBKa K OIIK-1.2 2.2
MIPAKTUIECKUM U JTa0OPaTOPHBIM JI2.3J13.1
pabotam. Pemenue 3agau. 2192
OdopmireHre oTyeTa 1o
nabopaTOpHBIM paboTaM.

IloaroroBka kK UTOrOBOMY
xouTpOonw. /Cp/

Paznes 9. 9. OkucaurtesbHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUH.
OCHOBBI VIEKTPOXHUMHUH.

9.1 N3ydenue TeOpeTHIECKOro 1 12 OIIK-1.1 JI.1J12.1 0
Marepuana, moAroToBka K OIIK-1.2 J12.2
MIPaKTHIECKAM U JTabOPaTOPHBIM JI2.3J13.1
paboram. Pemenne 3agau. 01092
OdopmiieHue oTyera o
71a00paTOPHBIM PabOTaM.

IMonroToBKa K HTOTOBOMY
xoHTpomo. /Cp/
Paznen 10. 10. Kontpoas

10.1 IToaroroBka K UTOrOBOMY 1 9 OIIK-1.1 JI1.1J12.1 0
KOHTPOJIIO OCBOCHUS AUCHUTUIMHBI OIIK-1.2 J12.2
B (hopMme dK3aMeHa. /DK3aMeH/ J12.3J13.1

2122

6. ®OH/I OIEHOYHbIX CPEICTB

6.1. KoHTpoJbHBIE BOPOCHI U 32/1aHUS

3AJJAHUS JJ1s1 KOHTPOJIBHOU PABOTHI CTYJEHTOB

3A0YHOU ®OPMbI OBYUEHUSA

Pabora cocTOUT U3 BOIIPOCOB, OXBATHIBAIONINX KypC JUCIUILIAHEI, ¥ BEIITOIHACTCS 110 OMHOMY U3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapHaHTOB 3aJ[aHUil KOHTPOJILHON PabOThl, METOJIMKA €€ BHIIOIHEHUS 1 HEOOX0IMMast ITepaTypa MPUBEICHBI B METOINYECKHUX
YKa3aHUSX JUIsl HallUCAHUsl KOHTPOJIBHON Pa0boThl XHUMHS: METO. YKa3aHUs MO U3yd. Kypca U BBII. KOHTP. paboTHI JUIS CTYI. 3a04.
(hopMEI 00yH.

Br16op BapuaHTa onpezensieTcs nepBoil OykBoi (haMunnu CTyAeHTa H HoclefHeH mupoii 3aueTHON KHIDKKH. Kaxplit cTyIeHT
BBITIOJTHSACT KOHTPOJIBHYIO Pa0OTy B COOTBETCTBUY C BApHAHTOM 3aaHMs, OIIPEEISIEMOTO 110 ABYM IOCIIeTHUM [u(pam ero mudpa
(HOMeEp CTyIeHYeCKOTo OMIIeTa U 3a4eTHOM KHYKKH). Harmpumep, mmdp cryaenta 30512, T.e. mocneanne mudpsl ero 12.
CrenoBateslbHO, CTYACHTOM JOJDKHA OBITH BBITIOJIHEHA KOHTPOJIBHAS padoTa, BKIIOUAONIAs 3a/1a4d BapruanTa 12 B Tabmume 2.




Ne Bapu-anra Howmepa 3aganuii KOHTPOIBHOH PabOTHI
Homepa TemM KOHTpOJILHOM pabOThI

1 2 3 4 5 6 7 8 9 10 11 12

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

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

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

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

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

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

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

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

9 19 34 47 78 85 119 121 155 174 186 194
220 231 248 261 287 320

10 17 37 42 63 89 108 127 145 177 187 199
203 236 244 270 298 303

11 9 25 52 68 94 103 124 152 162 181 191
207 239 253 263 284 310

12 3 21 53 73 98 116 130 143 171 184 196
208 223 256 268 290 315

13 14 33 56 76 83 111 135 146 164 187 192
216 229 242 275 291 301

14 20 30 43 80 91 104 140 157 175 182 197
204 225 250 278 286 304

15 6 36 45 65 99 112 126 147 178 188 193
209 230 258 264 293 311

16 13 40 58 70 92 120 131 160 166 183 198
213 232 246 266 299 316

17 8 23 48 75 100 105 136 148 179 185 194
218 234 252 272 288 305

18 12 27 50 79 84 117 128 159 167 189 199
206 226 259 277 294 317

19 10 31 59 66 86 106 137 153 172 186 195
211 235 249 265 297 312

20 15 38 51 69 95 113 132 150 168 190 200
219 238 254 273 295 308

21 5 27 46 64 90 109 130 146 164 182 192
202 224 242 261 290 301

22 14 33 48 74 94 117 139 155 170 188 194
213 227 256 263 281 306

23 3 22 55 77 99 120 122 143 175 183 198
220 232 260 269 291 318

24 12 38 59 63 84 105 137 158 179 185 191
209 236 243 273 282 320

25 19 40 52 71 88 101 124 141 161 181 197
214 240 241 280 288 307

26 7 23 49 62 81 110 127 147 165 186 193
201 221 249 262 293 304

27 1 28 44 66 83 112 131 150 169 189 200
203 222 251 264 285 309

28 6 34 50 69 86 116 121 153 171 184 199
207 225 257 267 294 313

29 11 36 51 72 91 103 126 156 174 187 195
210 228 244 270 283 302

30 2 21 54 75 95 111 132 142 176 190 196
215 233 250 271 295 305

31 15 25 41 78 97 114 134 157 180 182 191
218 237 246 265 298 303

32 9 30 53 61 82 118 138 160 162 185 195
204 223 252 274 300 314

33 20 31 56 65 87 102 123 144 166 183 197




34

35

36

37

38

39

40

41

4

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

208

211
13
216

205
16
212
18
217
10
206
17
219

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
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[Iepeuens BOMPOCOB KOHTPOJIBHOI PabOTHI

1. Yto Ha3bIBae€TCS HSKBHBAJIEHTOM diieMeHTa? UTO Takoe SKBHBAJIEHTHAas Macca? DKBHBAJICHTHBIN 00b-eM? PaccuuraTh
9KBUBAJICHTHBIC MACCHI YITICPOJd, UCXO0Ad U3 COCTaBa OKCHJA U ANUOKCH A YyTJICpOoJa.
2. Yto Ha3BIBACTCS DKBUBAJICHTOM CJI0KHOTO BeHleCTBa? Kak ONpEACIIAOTCA DKBUBAJICHTHBIC MacCChI OK-CI/II[OB?

OCHOBaHUH? BbIUKCINTE SKBUBaJICHTHBIE Macchl OkcuaoB amomunus Al203 u xpoma CrO3, ruapoxcunoB ammonuss NH4OH u
6apust Ba(OH)2.

3. UTto Ha3bpIBaeTCA SKBHBAJICHTOM CIOXHOTO BemectBa? Kak ompenensrorcst SkBuBajieHTHbIE Macchl kucnot? Comneit?
Brruncnuts skBHBaNeHTHBIE Macchl pocdopHoit kucnoTsl H3PO4, cepoBogoponHoit kucnotsl H2S, cynbsdara amomunus Al2(SO4)
3 u pocdarta kanbius Ca3(PO4)2.

4. BEIumcnnTh SKBUBAJICHTHYIO MAcCy OCHOBaHHSA, 3Has, 9TO 2 T €ro B3anmMOAeHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHOH
kucnoTsl HCL

5. BbIuncIuTh aTOMHYIO MacCy JBYXBAJICHTHOTO 3JIEMEHTa, 3Has, YTO €ro COeJUHEHHE C BOIAOPOIOM CO-AEpkHT 5,88 %
BOJOPOJIA.

6. BbIuucinTh aTOMHYIO Maccy 4YeThIPEXBAJIEHTHOIO 3JEMEHTA, 3Hasl, 4TO €ro okcup coaepxut 13,39 % xucnopoaa.

7. Ha BoccranoBnenue 9,9375 r okcuna ABYXBaJICHTHOTO MeTallla M3pAacX0J0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO NPH H.Y.
UeMy paBHBI S5KBUBAJICHTHbIE MAaCChl OKCUJa, METaIa, aTOMHasi Macca Metaia? Kakoit aTo Metann?

8. Ha pactBopenue 8,43 r meramia morpedoBanoch 7,35 T cepHON KUCIOTHL. ONpenenTh SKBUBAJICHTHYIO MacCy MeTasia
1 00'beM BBIICTMBIIETOCS BOJOPOAA (YCIOBHSI HOPMAIBHBIE).

9. OnpenenuTs YKBUBAICHTHYIO MacCcy M Ha3BaHHE ABYXBAJIEHTHOTO MeTamja, 2,24 T KOTOPOTO BBITECHSIOT U3 PacTBOpa
cepebpsiHOH conu 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAIECHTHYIO Maccy M Ha3BaHHE AByXBaJIEHTHOro meramia, 0,12 T KOTOpOTO BBITECHSIOT M3 KHCIOTHI
112 M7 Bogopoaa, U3MEPEHHOTO PU HOPMANIbHBIX YCIOBHUSX.

1. ITpu cxuranuu 0,9 r TpexBaJeHTHOTO MeTaja HoiydeHo 1,7 T ero okcuaa. OnpeaenuTb aTOMHYIO Maccy MeTajia U
COCTaBUTH (hOPMYITYy €T0 OKCHIA.

12. CKOJIBKO MOJICH M SKBHBAJICHTOB COCTAaBILIOT 342 kT cynbdaTa amomuHus Al2(S04)3?

13. CdopmynupoBath 3ak0H ABorajpo u ero cieactsus. Kakoit oobem 3anumaror 1022 Mosiekys a3oTa Mpu HOPMabHBIX
ycnoBusx? Kakyro Maccy MMeeT 3TO KOJIM4eCTBO a3oTa?

14. UYro Takoe Monb? CKOIBKO MOJIeH comepkurcs B 1 M3 m000ro raza nmpu HOPMaJbHBEIX yCIOBHAX?

15. IT1oTHOCTH MapoB Cepsl MO KUCIOPOAy paBHa 8. M3 CKOIBKMX aTOMOB COCTOMT MOJEKyJa Cepbl?

16. Macca | 11 KpUnTOHa IPU HOPMAaNbHBIX yCIoBUAX paBHa 3,71 r. M3 cKOIBKUX aTOMOB COCTOMUT MOJEKyJa raza KpUITOHA?
17. Kaxkoit 06beM npr HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razos paBHa 1,34 r, a apyroro — 1,26 r. BeIUuCINTb MOJIEKYJISIDHBIE MACChl 3TUX Ia30B, UX
TUIOTHOCTD 110 BOJOPOAY U YUCIO MOJIEKYH B | J1 KaX0ro rasa.

19. CKOJIbKO a) MOoJiel; 0) MOJIEKYJT BOAOPOAa COACPKUTCS B 5 M3 3TOro rasza, M3MEPEHHOTO MPHU HOPMAJbHBIX YCIOBHSIX?
20. Kakoii 00beM mpu HOPMaNbHBIX YCIOBHAX 3aHuMaroT: a) 0,1 mMons okcuma azora N20O; 6) 0,5 sxBuBaneHnTta Bomopoaa H2;
B) 0,3 monb okcuaa yraepoga CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamu? JlaTh KiaccH(UKALNIO OKCHAOB, TIPUBECTH IPUMEPHI U 1aTh CUCTEMAaTHYECKHE
Ha3BaHUL.

22. Uro sBnsieTcs Ba)KHEHIIUM IMPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH mpUMepsl COOTBETCTBYIOIUX PEAKIMN U 1aTh
Ha3BaHUS B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Yto sIBIseTCSl BaXKHEWIIUM MPU3HAKOM KHCIOTHBIX OKCUI0B? IIpuBecTH mpuMephl COOTBETCTBYIOIUX PEAKIMNA U 1aTh
Ha3BaHU B3aUMO/ICHCTBYIOIINX BEIIECTB II0 CHCTEMATHYECKOH HOMEHKIATYPE.

24. B gem ocobeHHOCTh aM(poTepHBIX oKkcuaoB? Kakue u3 NpHUBEIEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTepHBIMH

coiictBamu: ZnO, FeO, NiO, A1203, Fe203? IToatBepauth aMpOTEPHOCTh COOTBET-CTBYIOIINX THAPOKCHIOB PEAKIMSIMU U

Ha3BaTh B3aMMOJCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYCCKOH HOMEHKIIAType.

25. Kaxne BemecTBa Ha3bIBarOT OCHOBaHMsIMU? Hammcats opMyIIBl THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX 10 CUCTEMATUIECKOH HOMEHKIIATYpe.

26. C KakMMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeET pearupoBath ruapokcun kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucats ypaBHEHUs peakUuil U Ha3BaTh B3aUMOJECHCTBYIOILIME BEIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

27. Kakue BemecTBa Ha3bIBAIOTCS KHCIOTaMHU? UTO Takoe OCHOBHOCTBH KHCIOTHI? [IpuBecTH mpumeps! OJHO-, IBYX- H
TPEXOCHOBHBIX KHCI0T. HanucaTs peakiiuy Ux B3aUMOJEHCTBHS C THAPOKCUAOM HATPUs U Ha3BaTh BCE Pearkpyrollue BelecTBa Mo
CHCTEeMaTHYEeCKOIl HOMEHKIIAType.

28. C xaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanucats
COOTBETCTBYIOLIME PEAKIINU M HA3BaTh B3aUMOJICHCTBYIOIIME BELIECTBA 110 CUCTEMAaTHUECKON HOMEHKIIAType.

29. Kakue peakunu xapakrepHbl i KMciI0T? IIpuBecTu npuMepsl TaKUX PEAKLMM JUIsl A30THOM KUCIOTHI U Ha3BaTh BCE
B3aMMO/ICHCTBYIOIUE BEIIECTBA [0 CHCTEMATHIECKO HOMEHKIIAType.

30. Kakue u3 mepedyrcieHHbIX HUKE KHCIOT MOTYyT oOpas3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanucatb GpopMysibl KMUCIBIX COJIEH U Ha3BaTh UX 10 CUCTEMAaTUYECKOH HO-MEHKIIAType.

31. Kakne BemecTBa Ha3bIBaroTCS comsiMu? JlaTh KIacCH(HKANIO COJIEH, MPUBECTH MPUMEPHI CPpeA-HHUX, KUCIBIX, OCHOBHBIX
coJiel M Ha3BaTh UX [0 CUCTEMaTHYECKOM HOMEHKIIAType.

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

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

34, HazBatp comu: Ca3(AsO04)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns conelt, GopMyIbl KOTOPBIX MPUBEACHBI HIKE, BEIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMaTbHBIE

(cpenHue) conu; B) KUCIbIE COJIH; T') IBOMHBIE conu; 1) Kpuctaiuioruapatel: CaS04+2H20, KHCO3, CuSO4, Na2C0O3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hammcats ypaBHeHns peaxiuii o6pasoBanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pesynsraTe B3aUMOICHCTBHUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB; 0) OCHOBAaHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KUCIIOTBI; T) OCHOBAaHHS U




KUCITOTBL.
37. Hamnucate ypaBHeHus peaxkuuid oopazoBanus cojieit K2CO3, Mg3(P04)2, Fe(NO3)3 B pe3ynbrare B3auMOJCUCTBUS: )
OCHOBHOTO M KHCJIOTHOTO OKCH/IOB;  0) OCHOBAaHHS M KUCJIOTHOTO OKCHIA; B) OCHOBHOTO OKCHA M KHCJIOTEI; T) OCHOBAHHS H
KUCITOTBL.

38. Hanwucath ypaBHeHUs peakMi, JIeXKalIMX B OCHOBE MOJYYEHUs BaKHEHIINX yaoOpenuid — cynep-ocdara Ca(H2PO4)2,
npenunurata CaHPO4, ammodpoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Ha3path coiv, BXOASIIME B COCTaB 3THX yI0OPEHUIA.
39. Hanmcats GopMyisl kucinoT, oTBevyaromux okcuaaM MnO3, Mn207, V205, CrO3, P205. HanmcaTh ypaBHEHHUS peaknnit
B3aUMOJICHCTBHSA 3TUX KUCIOT C THAPOKCUIOM Kallisl ¥ Ha3BaTh IOyYEHHBIE CO-JIU [0 CUCTEMaTUYeCKOH HOMEHKIIAType.

40. C kakiMHU M3 TIEPEYMCIICHHBIX HIKE BEIIECTB OyAeT pearupoBath consHas kuciota: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEAKLMI U Ha3BaTh MOJIyUYEHHBIE BELIECTBA 10 CUCTEMAaTHUECKON HOMEHKIIATYpeE.

41. KBaHTOBBIE UnClla NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMBIC 3HAUCHNUS, (U3HIECKHH CMBICT. UTO XapakTepu3yeT ITaBHOE
KBaHTOBOE YUCIIO?

42. Yro xapakrepusyeT opOuTaigbHOE KBaHTOBOE uncio? Kak oHO BbIpakaercs? UTo 03Ha4aeT MOHATHE «IHEPTeTHUCCKUC

noxaypoBHN»? UeMy paBHO MakCHMAaJIEHO BO3MOYKHOE YHCIIO 3JEKTPOHOB Ha Ka)KJOM 13 oxypoBHer? Kakue GpopMbl mMeroT
3JIeKTpOHHBIE 001aKa s-, p-, d-, f- anexrponos?

43. Kakoe W3 KBaHTOBBIX YHCEN OIPEIeNIeT OPUCHTAIMIO AIEKTPOHHOro obnaka B mpocTpancTBe? CKOJIBKO
MPOCTPAHCTBEHHBIX OPUCHTAITUIH BO3MOXHO: a) JIJIst $- QJIEKTPOHOB; 0) JUIS p- 3JEK-TPOHOB; B) s d- 1 f- 371eKTpOHOB?
44. CoCTaBUTh JIEKTPOHHYIO (HOPMYITY dJIeMEHTa, Ha M-3HepreTHYeCKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

PacnipeniennTh BCe AIEKTPOHBI ATOMA 3TOTO JIEMEHTA 0 SHEPTeTUYCCKUM sueiikaM. B KakoM mepuojie, rpyIie U MoArpyIie
MEPHONICCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

45. CocCTaBUTh JMEKTPOHHYIO (HOPMYITY dJIeMeHTa, Ha N-9HepreTHUeCKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3IIEKTPOHBI aTOMa 3TOTO JIEMEHTa M0 YHEPreTUIECKUM sueiikaM. B kakom mepuojie, rpyIine U IoArpyme
HEPHOINYCCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

46. Chopmynuposats npasmiio ['yana. [Touemy Ha TOCIEHEM 3JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO IO
OJIHOMY S- DJIEKTPOHY?

47. Kakoe MakcuManbHOE YUCIIO AJIEKTPOHOB MOXKET HAaXOAUThCS Ha s-, p-, d- U f- mogypoBHsax? Ilpu-BecTy mpuMepsl.
48. W300pasuth cTpoeHUE ICKTPOHHBIX 000JIOYEK aTOMOB JKelie3a U KPUIITOHA

a) DIIEKTPOHHOH (hopMyIIoH;
0) PHEPreTUYECKUMH STYCHKAMH.

49. [ToyeMy BO BTOPOM IEPUOAE NMEPUOJHMYCCKON CHCTEMBI HE MOXKET OBITh Oosiee BOCEMH 3JeMeHTOB? OOBSCHUTH 3TO,
HCXOJISl U3 CTPOCHHMS aTOMOB.

50. N300pa3uts pacipeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM S4YeHKaM B aTOMax aproHa, KambIs, docdopa.

51. Yro Ha3bIBacTCs HOPMAaJbHBIM HJIM OCHOBHBIM COCTOsIHHEM atoma? UTo Ha3bIBaeTCs €ro BO30YKICHHBIM COCTOSHUEM?
W300pa3utk pacrpeneneHue 3JICKTPOHOB 110 KBAHTOBBIM sYCHKaM B HOPMaJIb-HOM U BO30YKICHHOM COCTOSIHUH CEpBI M XJIOpa.

52. [Mouemy kucIOpON U PTOP MPOSIBISIOT IMOCTOSIHHYIO BaJIeHTHOCTb, a WX aHaymorn B VI u VII rpynmax meproandeckoit

CHCTEMBI cepa U XJIop — nepeMeHHy0? M300pa3uth pacnpeaenceHne 3JeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 110 KBAHTOBBIM STY€HKaM B
HOPMAJIEHOM U BO30YKICHHOM COCTOSIHUSIX.

53. CocCTaBHTh IOJHBIC JIEKTPOHHEIE (DOPMYIIBI IIe3Usl, TepMaHuUs, BaHAIHUI U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMelcTBaM MIPUHAAJIEKAT ITH JIEMEHThI?

54. CocTaBUTh MOJIHBIE YJEKTPOHHBIE (POPMYIIBI KaJbIHs, MEAH, CBUHIA U TIYTOHUSA. K KaKUM »JIEKTPOHHBIM CeMeHCTBaM
NPUHAAJIEKAT ITH JIEMEHTHI?

55. Kak m3MeHSFoTCs CBOICTBA P- 3JIEMEHTOB C YBEIMYEHHEM 3apsIOB s/ep WX aTOMOB: a) B Npeerax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmsl. OTBET NPOMLTIOCTPHPOBATH IPHMEPaMH.

56. Kakue >5eMeHTBl MepHOANYECKOH CUCTEMBI MIPEICTABISIOT COOON caMblif aKTUBHBIN METasl U caMblil aKTHBHBIN
HemeTau? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHEIC (POPMYJIBI 3THX 3JIe-MESHTOB.

57. Uro Takoe NOTEHLMAI MOHU3ALMU 31eMeHTa? UTo Takoe CpOACTBO K EKTpOHY? Kak M3MEHSIOTCS 9TH BEIUYMHBI C
BO3pacTaHUEM 3apsijia siapa SIEeMEHTOB B Ipeeiax: a) rpynmnsl; 0) nepuoaa?

58. B gemM 0cOOCHHOCTD 3JICKTPOHHOTO CTPOCHUS JIAHTAaHOMIOB M aKTHHOHMOB M KaK OHA OTPakKaeTcs Ha WX XHMHYECKUX
cBOMcTBax?

59. BaneHTHBIC 7IEKTPOHBI ATOMOB 3JIEMEHTOB OMHCBHIBAIOTCS (pOpMynamHu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3zoBuTe 3TH 3JIEMEHTHI U COCTaBbTE MOJHBIC 3JICKTPOHHBIC (POPMYJIBI HX aTOMOB.

60. B anexTpoHHBIX (GOpMyIiaX aTOMOB YETBIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 3JIeKTpoHOB; 0) 16 p- anmekrpoHoB; B) 14 d-
3NIEKTPOHOB; T) 27 f- anmekrpoHoB. COCTaBUTH MOTHBIE IEKTPOHHBIE (OPMYIIBI THX 3JIEMCHTOB M Ha3BATh HX.

61. JaTb olmue npencTaBaeHus O BOSHUKHOBEHHH XMMUYECKOH CBSI3M U €€ OCHOBHBIX XapaKTepUCTHKaX. UTO Takoe IIMHA
cBs3H, ee 3Heprust? Yo Takoe BaneHTHbIE yriibl? [IpuBecTy npuMepsl.

62. CdopmymupoBaTh OCHOBHBIE TIONOKEHUS MeTOa BaleHTHBIX cBs3eil (BC). Omucars ¢ mo3unuii Mmetoga BC cTpoenune
Mmonexyn H2 u N2.

63. [IpuBecTu mpHUMeEpbl MOJIEKYJI BELIECTB, B KOTOPBIX aTOMBI COETUHSITUCH Obl KOBAJICHTHOW MOJIIPHOM M HENOJSIpHON
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTn mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3AIMel 3JIeKTPOHHBIX 00aKkoB. Kakoil yroa Mexmy cBA3SMH B 3TOI
MoJexye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.

65. [puBecTH mpuUMep MOJICKYJIBI C Sp2- THOPHIM3aUCH 3ICKTPOHHBIX 00JIakoB. Kakue yriisl MeXIy CBS3SIMH B 3TOU
Mosekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

66. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp3- THOpHAN3aLUel IeKTPOHHBIX 00sakoB. Kakue yriisl MexIy CBS3SMHU B 3TOU
MoJiekyJie? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.

67. N300pa3uthk cTpykrypHbie Gopmyisl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. YUemy paBHBI CTSTICHU

OKHMCJICHHOCTH 3JIEMEHTOB B 3THX coeiMHEeHUsAX? Kakue TUIbI XUMHUUECKUX CBsI3ell UMEIOT MECTO B X MOJIEKyJ1ax?
68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBszei




B 3THX MOJIEKynax?

69. Kaxue tumnbl xumuueckoi cBsizu umeroT mecto B coepauHeHussx FeNH4(S04)2 u Cu2(OH)2CO3? OTBEeT MOTUBUPOBATH.
70. Kakue xapakTepUCTHKM HCHONB3YIOT Ul OLIEHKM KOBaJEHTHOW cBA3u? IlpuBecTu nmpumepsl.

71. Hanwmcats crpykrypable ¢popmyinst HNO3, H2SO3, KMnO4. Yka3zaTe CTeeHH OKUCIEHHOCTH 3JIEMEHTOB B 3THX
COCIMHEHUSIX U 0XapaKTePH30BaTh TUIIBI XHMUYECKHUX CBS3EH B 3THX MOJICKYJIax.

72. Kak npoucxomur Bo30y»XICHHE IIEKTPOHOB M THOPHUIM3AIHS AIICKTPOHHBIX opOuTaneii? Buabl rubpuansanuy.
IIpuBectu npuMepsl.

73. Kaxk ob6pasyercst nonnas cBa3p? Kakue anemMeHTs! ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH MpuUMeEpBI.

74. B 4yeM 0cOOEHHOCTH JTOHOPHO-AKIIENTOPHOM CBsI3U? OOBACHUTH UX HA TpUMepe oOpa3oBaHus kaTnoHa NH4+.

75. Kak o0Opa3yeTcs xumudeckasi CBs3b B KpUcTauiax MeTaiuioB? Kak 3aBHCAT BakHeHIMe GU3NIESCKHE CBOWCTBA METAILIOB
0T 0COOEHHOCTEH METAITNIECKOH CBS3H?

76. JlaTb XxapakTepucTuKy BoJIopoJHOH cBsa3u. Kak Biusier oOpasoBanue aumepoB Boabl (H20)2 Ha ee ¢pusnueckue
cBoiicTBa?

77. Kaxue Turmsr xummdeckoit ¢BsA3u MeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh reOMeTpUIecKoe CTPOEHHE
MOJIEKYJI U CXEMBI IEPEKPBIBAHUSI AIEKTPOHHBIX 00IaKOB.

78. VYkazaTh TUIBI XUMUYEeCcKOH cBsi3u B Mosiekynax CH4, O2, HCN. IIpuBecTy cxeMbl EpeKpbIBAHUS SJIEKTPOHHBIX
00JIaKOB.

79. N300pa3uTh 3MeKTpOHHBIME YpaBHEHUSIMH Tipotiecchl oOpa3oBanust monekyn KCI, Na20, Al203. Kakoit tum
XAMHYECKOH CBS3U UMEET MECTO B 3THUX COCAUHCHUSIX?

80. YT0 Takoe OTHOCHTEJIBHAs AJICKTPOOTPHLATEIEHOCTh IEMECHTA M KaK OHA BIIMSET HA CTCIICHb HOJSIPHOCTH CBSI3H aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI nanGomnee momsipra?

81. Oxcun xenesa (III) MoxxeT OBITH BOCCTAHOBIICH Pa3lIMYHBIME BOCCTaHOBHTENAMH Ipu 298 K:

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

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

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

Onpenenuts u3MeHeHue SHTaIbIMu AH® B KaXKI0H U3 9THUX peaKiuil.

82. Borunciuth 3Hadenne AH® 11 mpoTekaromux B )KUBBIX OpPraHU3Max PEeaKUil MPEeBPAIICHHUS TTI0-KO3bI:
a) C6H1206 (k) = 2C2H50H (k) + 2CO2 (1)

6) C6H1206 (k) + 602 (1) = 6CO2 (1) + 6H20 (k)

Kakast u3 3THX peakiuii 1aeT OpraHu3My OOJIbIe SHEPTUU?

83. TemmoBoit A3 GeKT peakiuu rameHus U3BECTH

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

paBeH 65,3 x/Ix. CKOJIBbKO TEIUIOTHI BbIie-TUTCs Npy rameHuy 100 Kr HerareHoi U3BECTH BOJON?
84. BoccTaHoBieHre TUOKCHIA CBUHIIA BOJOPOOM MPOTEKAET MO YPaBHEHHIO:

PbO2 (x) + H2 (r) = PbO (k) + H20 (r) — 182,8 xJ[x

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIICIUTCS TIPU OKUCIEHHH 1 M3 aMMuaka, U3MEPEHHOTO IPH HOPMAIBHBIX YCJIOBHSX, [0 PEAKLIUH:
4NH3 (r) + 502 () = 4NO (r) + 6H20 (r), AH°=-904,8 x/Ix

86. BonsHoit ra3 mpencrasiser cob6oi cMech paBHBEIX 00BEMOB Bojopona u okcuza yraepoxaa (II). Hadtu xommaectBo
TEIUIOTHI, BRIAEISIONIENHCS pH cxxuranui 1 M3 BogsiHoro rasa (1o CO2 u H20), u3sMepeHHOro npu HOPMaJIbHBIX yCIOBUSX.

87. Beraucnuthb, CKOJIBKO TEIUIOTHI BBIIASIHUTCS NpH 00xure 1 Kr cyibduaa IMHKA 110 PEAKIUH:

27ZnS (x) + 302 (1) = 2ZnO (x) + 2S02 (), AH° =-943,6 x/Ix

88. Omnpenenuts crangapTHyo 3HTaIbnUI0 (AH®) obpazoBanus PH3, ucxons u3 ypaBHEHHS:

2PH3 (r) + 402 (r) = P205 (x) + 3H20 (x), AH° =-2360 xJ{x

89. Hcxons u3 temioBoro 3ddexra peakiuu

3CaO (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/Ix
onpenenuts AH® obpazoBanus oprodoc-dara kanpuus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00beMbl Bojopona u arerwieHa C2H2, B3SThIX NPU OJMHAKOBBIX YCIOBHUSX.
B kaxoM ciydae BEIIENHTCS OobIne TernoTs? Bo ckonbko pa3?

91. Uro Takoe PHTPONMS W B KaKMX €JMHUIAX OHA BbIpaxkaeTcs? Kak M3MeHseTCsl SHTPOIMUS C BO3PACTAHUEM TEMIIEPATyphl U
npu (azoBbIxX nepexonax?

92. UYro Takoe u3o00apHO-U30TEpMUYECKUi moTeHan (dHeprust [nb66ca)? Kak ompenensiercss n3mMmeHeHue sueprun [ m60ca B
pe3yabTaTe XUMUYECKOH peaKiry U KaK OHO BIIHMSIET Ha HAPABICHHOCTh PEAKIIH?

93. Paccuurate usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (k),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTb, Kakas PeaKiis ClIocoOHa Mp-TeKaTh CaMOTPOU3BOJIBHO.

94, Borunciuth  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M peardpyroNIMX BEIIECTB U OMPEACTUTh, BO3MOXKHA JIH AT
peakuus.
95. Boruncnute AG® u AS° peakuuu

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

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS ITOJTyYCHUs] aMMHUaKa TP CTaHIAPTHEIX YCIOBHSX?

96. BbIaucinTh 3HaYCHUST CIIEAYIONIMX PEAKIi BOCCTaHOBIeHHs okcuaa xenesa (I1):

a) FeO (x) + 2 C (rpadur) = Fe (x) + /2 CO2 (1)

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

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

[IpoTexanue kakoit U3 ITUX peaknnii HanboIee BepOsITHO?

97. PaccunTarh 3HaYCHHs CIICAYIOLIMX PEAKUUIl U YCTAaHOBUTH, B KAKOM HAIPABICHUH OHU MOTYT HPOTEKAThH




CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSIX IpH 25 °C:
a) Pb (x) + CO (1) = PbO (x) + C (rpacdur)

0) 8Al (x) + 3Fe304 (x) = 9Fe (k) + 4A1203 (x)

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

98. Kakue 13 nepeyrcieHHbIX OKCHIOB MOTYT OBITh BOCCTAaHOBJIEHBI BOJOPOIOM 110 cBoOoaHOro Metamia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 mepedyrcIeHHbIX OKCUIOB MOTYT OBITH BOCCTaHOBIIEHBI JI0 CBOOOMHOTO MeTama amomuaueM nipu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpeesnuTh CUCTEM:

a) H2 (1) + S (x) = H2S (1),
6) 2C (rpadur) + H2 () = C2H2 (1),
B) 2C (rpadur) + 3H2 (r) = C2H6 (1)

101. YeM u3MepsieTcsi CKOPOCTh XMMHUECKOH PEaKIMU M OT KaKUX (PAKTOPOB OHA 3aBHCHUT?

102. Paccunrars BeIMUMHY KOHCTaHTBI CKOpPOCTH peakuuu A + B = AB, ecnu npu koHneHTpanusx semiecTs A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOTIB/11, CKOPOCTH peakuuu paBHa 6°10-5 MOIb/(JI*MHUH).

103. Bo ckonmbpko pa3 crefyeT yBeIMYUTh KOHIIEHTpaLUIO BelliecTBa B B cucreme

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

4YTOOBI PN YMEHBIICHNH KOHIICHTPAINH BemecTBa A B 4 pa3a CKOPOCTb MPSMOI peakny He H3MEHUIACH?

104. Peaxuus mexny BemectBamu A U B mpotekaer no ypaBHeHuio 2A + B = A2B. KonuenTpanus BemectBa A paBHa 6
Moutb/11, BenecTBa B — 5 monb/i. KoHcranTa ckopoctr peakuuu pasHa 0,5. BEIMHC-TUTE CKOPOCTh XMMHYECKOH PEaKINHY B
HaydalbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOI'Jla B peakIMOHHOH cMecu octaHeTcs: 50 % BemecTsa B.

105. B xakoM HanpaBJIEHUM CMECTUTCS PABHOBECUE PEAKLIUU:

3H2 (r) + N2 (r) [l 2NH3 (1)

IpU YMEHBIICHNN 00bheMa B CHCTEME B JIBa pa3a?

106. Peakuust mpoTekaeT MO ypaBHEHHIO

Na2S203 + H2S04 = Na2S04 + H2SO3 + S (1)

Kax M3MEHHUTCS CKOPOCTH PeaKIuy Mociie pa3daBlIcHUs pearnpyolei cMecH B 4 paza?

107. Kak m3menwurcst ckopocts npsmoit peakiuu 2S02 (1) + O2 (1) [ 2SO3 (T), ecnu 1aBiIeHNE B CHCTEME YBEIUYUTH B 4
pasa?

108. JBe peaxiuu npu Temneparype 20 °C mpoTeKaloT ¢ OJAWHAKOBOW CKOPOCThIO. TemmeparypHblidi K03 PHUIUEHT CKOPOCTH
TIepBO¥ peakuy paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS MEXTy CO00H CKO-POCTH peaKIHii, eciii uX mposectd mpu 60 °C?

109. OmnpenenuTs TeMIepaTypHbIi KO3(QQUIIMEHT CKOPOCTH PEaKIiH, €CIH NPH MOHWKEHIH TeMrepa-Typsl Ha 50 °C peakuns
3ameansercs B 32 pasa.

110. Peakiusi mporekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (1) [1 2H20 (1) + 2C12 (1);  xIIx.
Kaxumy n3MeHeHUsAMU TaBIEeHUS, TEMIIEPATyphl U KOHLIEHTPAIMN pearupyroIuX BEIIeCTB MOXKHO CMECTHTh €€ PABHOBECHE
BIIpaBo?

111. Kakoe cocrosiHEEe CHCTEMBI Ha3bIBAeTCSl XUMHUYECKIM paBHOBecreM? [IepeuncinuTs Mpru3HaKu MCTHHHOTO XHMHYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecus? HamucaTh BbIpaKeHUS! KOHCTAHT PaBHOBECHS PEAKLIHIA:
2NO (r) + 02 (r) [1 2NO2 (r); MgCO3 (1) [1 MgO (1) + CO2 (1); FeO (1) +
CO (1) LJ Fe (1) + CO2 (7).
113. Kak moBnusieT MOBBIIIEHNE TEMIEPATYPhl U JaBICHUS Ha PABHOBECHE CIEAYIOINX OOPAaTHMBIX PEaKIIUii:
N204 (1) [1 2NO2 (1), = +184,6 k/Ix
2CO (r) [ CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) 01 CO2 (r) + H2 (1), =-41,2 xllx
114. Kak moBnusier NoBBILIEHHE TEMIEpaTyphbl U JaBIEHUS Ha PaBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
C (1) + CO2 (r) [] 2CO (r), =+172,5 x/Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 xllx
N2 (r) +02 (1) [J 2NO (1), = 180 xlx
115. B Kakux M3 NpUBEIEHHBIX HWKE PEaKUil M3MEHEHUE JABJICHHS HE BBI30BET CMEIICHHS PaBHOBECHS M IoueMy?

2NO (1) + 02 (1) [ 2NO2 (1)

N2 (1) + O2 (1) [ 2NO (1)

2CO (r) + 02 (r) J 2CO2 (1)

CO (r) + H20 (r) 00 H2 (1) + CO2 (1)

116. Harmicats BEIpa)KeHHS! KOHCTAHT PABHOBECHS CIIEIYIOMINX OOpPaTUMBIX XUMHUYCCKAX PEAKIIHIL:

4Fe (1) + 4H20 (1) LI Fe304 (1) + 4H2 (1)

C (1) +CO2 (r) 1 2CO (1)

4HCI (r) + 02 (r) [1 2H20 (1) + 2CI2 (1)

117. Yka3aTh, KAKUMH H3MEHEHUSMH TEMIIEPaTyphl, JaBJICHNUSA W KOHICHTPAIMH pPearupyronuX BEIECTB MOXKHO JOOUTHCS
MAaKCHMAaJIbHOTO BBIXOJ]a aMMHUAKA 110 PEAKIIUH:

N2 (r) + 3H2 (r) 0 2NH3 (1), =-92,4 xJIx.

118. Peakist mporekaeT 1o ypaBHEHUIO:

2502 (r) + 02 (r) [ 2503 (1), = -284,2 x/Ix.

M3MeHeHHeM KakuX apaMeTpoB MOXKHO TOOUTBCS CMEILIEHHs] paBHOBECHS B CTOPOHY oOpa3oBanus okcuna cepsl (VI)?

119. Ha ocnoBannu nmpuanuna Jle-1llatense onpenenurte, B KAKOM HallpaBICHHH CMECTHUTCS PAaBHOBECHE B CHCTEMaX: a) IpH
TOHIDKCHUH TEeMIIepaTypsl; 0) IpH YBETHICHUH JAaBICHH:

a) CO (r) + 2H2 (r) J CH3O0H (1); <0




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

120. Kaxumn M3MEHEHHSIMU TEMIEpaTyphl U JABICHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IPOIYKTOB PAa3I0KCHUS?

a) CaCO3 (x) [ CaO (k) + CO2 (1); =178 xllx

6) 2NH3 (r) [ N2 (1) + 3H2 (v); =220 xJIx.

121. Uemy paBna maccoBas gons NaCl B pacTBope, cofepkaiieM 3 MoJib XJIOpua HaTpusi B 2 KT pacTBopa’?

122. Cwmemtanu 50 r 30 %-Horo pactBopa HekoToporo BeuiecTBa U 140 r ero 45 %-Horo pacTBopa. BelunciauTe MaccoByro
JIOJTIO TIOyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBopa cepHON KUCIOTHI (MIOTHOCTH 1070 kr/M3) HEoOXOoauM IS MOTHOTO pacTBopeHus 20
I' KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOIO BellecTBa coaepkutcs B 200 mi:

a) 0,5 M pactBopa HuTpara maraus Mg(NO3)2; 6) 0,1 1. pactBopa dochoproii kucnorer H3PO4; B) 0,02 M pacTBOpa ruipokcuia
ammonust NH40OH?

125. B 1,5 1 0,125 n. pactBopa coaepxkurcs 13,91 r pactBopeHHOro BemecTBa. HallT ero SKBUBaJICHT-HYI) Maccy.

126. Cronpko MuumatpoB 0,1 H. pactBopa H2SO4 motpebyetcst st B3aumoaeiicteus ¢ 200 min 0,5 H. pactBopa BaCl2?
UYemy paBHa Macca oOpasyromerocst ocaaka cyibpara 6apus BaSO47?

127. Yemy paBHa MOJSIPHOCTB: a) 6 H. pactBopa KCIl; 6) 0,5 H. pactBopa AlCI3; B) 1 H. pacTBopa H2S04?

128. Berunennts MomsapaocThs 10 %-Horo pactBopa HNO3 mnotHOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutcs B
2 51 3TOrO pacTBopa?

129. W3 400 r 40 %-noro (o macce) pactsopa H2SO4 BemmapuBanuem ygamunu 50 T Bogsl. YeMy paBHa MaccoBas JOJis
H2S04 B ocraBmemcs pactsope?

130. ITotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBMHHCINTS HOPMAIBEHOCTB, MOJISIPHOCTE,
MOJISIBHOCTB PACcTBOPA.

131. YeMmy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTB 16 %-Horo pactBopa HF miotHOCTBRIO 1057 KI/M3?

132. Crkonbko JuTpoB 24 %-nHoro pactBopa KOH (mmotHOoCTBIO 1218 Kr/M3), HEOOXOAMMOTO JUTS 3aTMB-KH IETOYHBIX
AKKyMYJISITOPOB, MOXHO IpurotoBuTh u3 10 1 48 %-noro pactopa KOH (mmotHO-cTRIO 1510 KI/M3).

133. CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CEpHOM KHUCIOTHI MIOTHOCTHIO 1840 xr/M3, comepxka-meit 96 % H2SO4,
HY’KHO B35ITh JJIs1 TpurotoBieHus 3 i1 21 %-Horo pactBopa (IroTHOCThI0 1260 Kr/M3), HEOOXOIMMOTO JUTS 3aJTUBKU KUCJIOTHOTO
akKymynsropa?

134. Kakoii 06vem 10 %-Hoii (o Macce) cepHOil kucinoThl (II0THOCTE 1070 kr/M3) motpeOyercs s HeUTpaau3auu
pacTBopa, coaepxarero 32 r NaOH?

135. BbIauciinTh MaccoByro N0 THApokcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocth 1310 kr/m3).

136. Cxopk0 MIITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotHocTs 1840 kr/M3) motpebyercs mms
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Yemy paBHBI HOPMaJBHOCTh U MOJSIPHOCTE 35 %-HOro pactBopa optodocdopHoit kuciaotsl H3PO4 (motHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COJEPIKUTCS B 1 1 9TOTO pacTBopa?

138. Cxonpko: a) TpamMMmoB; 0) moneii xnopuaa xenesa (I11) FeCl3 conepxurcs B 3 1 25 %-HOT0 pacTBO-pa C IIOTHOCTHIO
1342 xr/m3?

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONy4YHTh 10
%-HbI1 (110 Macce) pacTBOP CONSTHOW KUCIIOTHI?

140. Kakoii 06vem Bonbl Hano mpubasuts K 100 ma 20 %-noro (o macce) pactBopa H2SO4 (mmotHocts 1140 xr/m3), uToOBI
NOJy4YUTh 5%-HbIH pacTBOp?

141. Brruncnute ocMoTHYECKOE aBI€HHE pacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3slt C6H1206 npu 0 °C.

142. Haiiti ocMoTHYecKoe AaBlIeHHE pacTBopa, coiepskamero B 2 1 18,4 v munepuna C3H8O3, mpu 27 °C.

143. ITpu 0 °C ocmoTtuveckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 IMa. Cxonbko rpaMMOB caxapa
conepxxurcs B 1 1 pactBopa?

144. IIpu xaxoil TemmepaType OCMOTHYECKOE JaBJIEHHE PacTBOpa, cogepkamiero 18,6 r anmiuna COHSNH2 B 3 1 pactBopa,
nocturaer 2,84+105 Ia?

145. PaccunTaTh MONEKYJPHYIO MacCy HEDJICKTPOJIHTA, €CITH B 5 J1 pacTBOpa COICPKUTCS 2,5 T HEIJIEKTPOINTA, a
ocMoTudeckoe nasieHue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

146. PaccunTaTh OCMOTHYECKOE JAaBICHHE PAcTBOpa HEINEKTPONIUTA, coaepxariero 1,52+1023 momnekyn ero B 0,5 1 pacTtBopa
nipu: a) 0 °C; 6) 27 °C.

147. BeraucimTh naBneHue BojsHoro mapa Hax 10 %-ueiM pactBopom kapOamuma CO(NH2)2 B Boge npu temmeparype 100 ©
C

148. BbIUMCINTE MOJIEKYJIAPHYIO Maccy IIIIOKO3bI, €CIIM JaBJIeHHe BOISHOIO IMapa HajJ pacTBOpPoM 27 T rioko3bl B 108 r Boab!
ripu 100 °C paBHo 98775,3 Ila.

149. JHasnenue napa Boasl npu 30 °C cocrasuser 4245,2 I1a. Cronpko rpammoB caxapa C12H22011 cne-myer pacTBOpuTh B

900 r BoxBI AT HOTYUYCHUS pacTBOPA, JaBlIeHHe KoToporo Ha 33,3 Ila Hike fAaB-TIeHUs mapa BogbI? BEUHCINTE MAaCCOBYIO OO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KOJIU4eCTBE BOJBI CIENYET PACTBOPUTH 16 I' METHIOBOIO
crpra CH30OH nins nonyuenus pactsopa, gasieHue napa koroporo coctasisger 1200 I1a npu toii xe Temneparype? Beranciutb
MmaccoByto gomo CH3OH B atom pacTBope.

151. JlaBnenue mapa pactBopa, comepxariero 155 r anumuna COHSNH2 B 201 1 adupa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. Jasnenue napa 3¢upa npu 3toii Temreparype pasao 86380 I1a. Pac-cuntaTh MONEKYISpHYIO Maccy ddupa.

152. Cxonpko rpammoB HadranuHa C10HS pactBopeHo B 2 kr GeH30I51a, €CIM 3TOT pacTBOP KpHcTayuusyeTcs mpu 3,45 °C?
Temmeparypa KpucTaUTH3alKU yucToro 6ensona 5,40 °C, a ero kpuockonuveckas kouctanta K = 5,1 °C.

153. OnpenenuTh MOJEKYJSPHYIO Maccy kKam(opbl, eciu pacTBop, coaepxarmid 0,552 v ee B 17 T 3pu-pa, KUITUT TpU
temmepatype Ha 0,461 °C BbIme, 9eM 9uCTHIi d¢up. D0yumcKonmdecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxonst C2H4(OH)2 veob6xoauMo 100aBUTH K 5 J1 BOIBI, YTOOBI MOJNYYUTh aHTH-(PU3, 3aMep3aI0INUN




npu -15 °C? Kpuockonugeckas konctanTa Boas! K = 1,86 °C.

155. BbIUMCINTG KPUOCKONIMYECKYI0O KOHCTAHTY BOJBL, 3Hast, 4To 11 %-HbIl BoAHbIA pacTBOp sTMioBoro crnupra C2HSOH
KpucTaumzyercs npu -5 °C.

156. BerumenuTs TeMmneparypy KpHCTALIH3aLUH pacTBopa, cofeprkamero 20 r caxapa C12H22011 B 400 r BossL.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

157. PactBop, cocrosimuit u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uynucteiii cnupt — nipu 64,7 °C.
D0ymmnockonuaeckas koHcTanTa ciupra E = 0,84 °C. 3 cKOTBKUX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO o1a?

158. Ipu xako# TPHONU3UTENBHO TeMIepaType OyJeT KumeTh U KpucTauiu3oBaTbess 40 Y%-HbIH pacTBOP ATUIIOBOTO CIHpPTa
C2H50H B Bone? D0ymnockonuyeckas konctanrta Bozpl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KaxoBa temmneparypa KumeHHus pacTBOpa HEdJIEKTposnTa, coaepskamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?
D0yTHOCKOTNIecKast KOHCTaHTa BOJBI E=0,52°C.

160. Ha ckonbko rpamycoB MOBBICUTCS TeMIepaTypa KuneHust Bozbl, ecnu B 300 r Boabl pactBoputh 27 r nimoko3sl C6H1206?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

161. Omnpenenuts pH u pOH pactBopa, comepxarmero 6,75¢10-10 moms/im OH™.

162. Haiit cTeneHs qucCOLUALMN CEPOBOIOPOTHOM KUCIOTHI 1Mo mepBoif crymenu B 0,1 M pacTBope, eciu KOHCTaHTa
JIMCCOLIMAIIY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

163. Yemy paBHBI KoHIeHTparmu noHoB H+ m OH™ B pacTBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckombko pa3 xoHmeHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gomnpmre, uem B 1 H. pactBope H2S04 (o =
51 %)?

165. Ornpenenutp koHueHTpanuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconmarnmu oprodochopHoit kuciorsl H3PO4 no nepsoii crynenu pasHa 7,11¢10-3. [IpeneOperas
JUCCOIHAINEH 10 IPYTUM CTYIEHSIM, BBIYUCIUTE KOHIIEHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCTIOTEL.

167. Crenenp aucconmanuu ykeycHor kuciaorst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOopax cooTBeTCTBeHHO paBHa (0,42,

1,34, 4,25 %. Beraucauts Knuce CH3COOH a1 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AMCCOLMAIIMH HE 3aBUCUT OT
KOHIIEHTPAILIU pacTBOpa.

168. Ocmornueckoe aasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paHo 3,59+105 Ila. BeruucnuTe U30TOHUUECKUN

K03 GUIMEHT 3TOr0 pacTBopa.

169. Jasnenue BomsHOTO Mapa Haja pactBopoM 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Berauciauts
M30TOHUUYECKUH K03(D(HUIMEHT, eClIU JaBlIeHUE BOASHOTO Mapa IpH 3Toi Temneparype paBao 1,0133105 ITa.

170. PactBop, coaepkaruii 8 r NaOH B 1000 r H20, xunut npu 100,184 °C. OnpenenuTh H30TOHHYECKUAN KOAIPPHUIIUEHT.
DO0yILTNOCKOTTNYECKast KOHCTAHTa BOJIbBI E=0,52°C.

171. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxsl, Kpuctammmsyercs: npu Temnepa-type -0,23 °C.
OnpenenuTth KaxXyuryrocs crenens auccounarnuu ZnCl2 B atom pactBope. Kprockonuueckas koHctanTa Boasl K = 1,86 °C.

172. Boanbie pactBopsl kapbamuaa CO(NH2)2 u xmopuna xansims CaCl2, comeprkaiine B OTMHAKOBBIX Maccax

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOIb pacTBOPEHHOTO BEIECTBA, KUIIAT IIPU OAHON U TOM xke Temneparype. Haiitu
KaXKyIyrocs creneHs quccoruarnuu CaCl2 B aToMm pacTBope.

173. BbruncinTh Kaxyiyrocs crenenb auccoranud NaCl B 0,25 H. pacTBope, eciu 3ToT pacTBop npu 18 °C nMmeer Takyro
e BEJIMYMHY OCMOTHYECKOro AasyieHus, uto u 0,44 M pactBop rimoko3st COH1206.

174. PactBop, cogepxkamuii 0,265 r Na2CO3 B 100r Boas!, kpucrannusyercs npu temneparype -0,13 °C. Beruncnurs
KaXyIytocs creneds auccoruanun Na2CO3 B aToMm pactBope. Kpnockonuueckast konctanrta Boasl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aapinenue 0,01 H. pacTBopa cynbdarta maraust MgSO4 mpu 18 °C, ecnu Kaxymiascs CTEICHb
JIUCCOLIMAIINY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmotuueckoe fgasienue 0,125 M pactBopa KBr paBro 5,63105 Ila mpu 25 °C. BeraucnnTs Ka-XyIIylocs CTEIEHb
nucconuanuu KBr B 3TOM pacTBope.

177. BerunennTs kaxymryrocs creneHs auccormann ximopuna kamus KCl B pactBope, comepxaniem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT PacTBOp Kpuctaymusyeres npu -2 °C. Kpuockonuueckas koH-cranTa Bogsl K= 1,86 °C.

178. JaBnenue napa pactBopa, conepxamiero 31,5 r aurpara kanpuust Ca(NO3)2 B 500 r Boxs! paBHo 1903,5 I1a npu 17 °C.
JlaBnenue napa Bozpl ipu 3Toi Temneparype paBHo 1937 [1a. Paccuurarp ka-xyuryrocs crenenp quccouuanun Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoit Temmneparype OyneT KMIeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTemneHs ero auccoruanuu pasHa 73 %?
DOYTHOCKOTTUYECKast KOHCTaHTa BOIbI E=0,52°C.

180. Ormpenenuts nasienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue napa BoAbl IpH 3TOMH
temneparype paBHo 12,334 klla. Kaxymascs crenens qucconnanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuii, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-HOHHBIMH YPAaBHEHHUSIMHU:

a) 3Ca2+ + 2P0O43™ — Ca3(P0O4)2; B) H+ + OH™ — H20;

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

182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKIUi, MPOTEKAIOIUX MPU CMe-IIUBAHUHN PAaCTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCL.

183. HanmcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-HOHHOM (OpMe YpaBHEHUsI PEaKIMid, MPUBOMANIMX K 00pa30BaHHIO OCAKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncats B MOJIEKyJIIpHOH M MOJIEKYJIIPHO-HOHHOH (popMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00pa30BaHMIO Ia3oB H
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4Cl + Ba(OH)2 — r) K2S + H2S0O4 —

185. Harmicats B MOJIEKyJIIpHOH M MOJIEKYISIPHO-HOHHOHW (hopme ypaBHEHUS peakuuil HeHTpaau3aruu:

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

0) HF + KOH — r) H2S + NaOH —




186. CocTaBUTh MOJEKYJISIPHBIE YPaBHEHHS PEaKIHi, KOTOPBIE BBIPAXKAIOTCA MOJICKYISPHO-UOHHBIMH YPaBHEHHAMU:

a) Cu2++ S2 7 — CuS B) Ba2+ + SO42™ — BaSO4

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

187. CocTaBUTh MOJEKYJISIPHBIC YPaBHEHHS PEAKIHH, KOTOPBIC BBIPAXKAIOTCA MOJICKYISPHO-HOHHBIMH YPaBHEHHSIMU:

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

6) NH4+ + OH™ — NH40OH r) Ag+ + Br — AgBr

188. Cwmemansl pactBopsl: a) CuCl2 n Na2S04; 6) BaCl2 u K2S04; B) KNO3 un HCI; 1) AgNO3 n KCI. B xakux ciydasx
peaknuu IpoHayT mpakTudecku 10 KoHna? CocTaBUTh IS 3THX PEaKI[Ui MOJIEKYJIIPHBIC U MOJICKYIIPHO-MOHHBIC YPaBHEHHS.

189. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJIIPHO-UOHHBIE YPAaBHEHMS PEaKUH, IPOTEKAOIIUX MPH CMEIIUBAaHUU PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIC YPAaBHEHHS PEAKIMH, MPOTEKAIOINX HPU CMEIINBAHUU PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocCTaBUTh MOJICKYJISIPHBIC ¥ MOJICKYJIAPHO-HOHHBIC YpaBHEHMs peakiuid ruaponusa coierd NH4Cl, Na2S, CuSO4,
AICI3. Yka3atp peakiuio pacTBOPOB.

192. CocTaBUTh MOJEKYJIIPHBIE U MOJEKYISIPHO-UOHHBIE ypaBHeHHs peaxiuid ruapomnusa coner CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Ykazarh peakiur pacTBOPOB.

193. CoCTaBUTh MOJICKYJISIpHBIE ¥ MOJISKYJIIPHO-HOHHBIE YpaBHEHHsI peakiuid runponmsa coier (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyto peaxiuio 00Hapy>KHBAIOT PaCTBOPEI ATUX COTEH?

194. Kakue u3 nepeuyrcieHHbIX HUXKE cojel moasepratoTces ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr

(NO3)3? [nst kax a0l 13 THAPOJIU3YIOLIUXCS COJICH HalMCcaTh YPaBHEHHSI PEaKMid THIPOJIM3a B MOJICKYJISPHOW U MOHHO-
MOJIEKYIIpHOH opme (110 I cTynenn) n yka3aTh peakuiio BOJHOTO PacTBOpa KayKIOH COH.

195. Kakue u3 mepedncneHHbIX HIKe coneil moasepratores ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns ka0 U3 THIPOTU3YIOIIUXCS COJISH HAKMCaTh ypaBHEHUS PEaKIUil THIPOIN3a B MOJIEKYJISIPHOUN U
HMOHHO-MOJIEKYJIIPHOH (opMme (o | cTyrmeHn) n yka3aTh peakunio BOJXHOTO PacTBOpa KaXkKIOH COMH.

196. Kakyro peaxuuio cpensl oOHapy)kuBatoT pactBopbl coneit NHANO3, (NH4)2S, K2CO3, KCI1? OTtBer noarBepanTh
peaKuUsIMH.

197. Kakyro peaknuio cpensl o0HapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANTH PEAKINSIMH.

198. Kakyro peaxuuio cpensl oOHapykuBatoT BogHble pacTBopsl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATh PEAKLHIMHU.

199. Kakyro peaknuio cpensl oOHapyxuBatoT Boguble pactBopsl coeid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBAThH
PEaKIUsIMH.

200. Hanwucats B MOJIEKyJISIpHOM M MOJIEKyJIIpHO-UOHHOM (opme ypaBHeHus ruaponusza coneid NH4CI, (NH4)2S, (NH4)
3P04, K2S0O3. Ykazarh peakiuo cpeibl BOJHBIX PACTBOPOB ATHX COJICH.

201 - 214 CocTaBUTh NIEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTh YPAaBHEHHUS CIEAYIOIIUX PEaKIMi:

201. KMnO4 + KI + H2SO4 — K2S04 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20

FeClI3 + SnCl12 — FeCI2 + SnCl4

202. HC103 — Cl102 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI2 + C12 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCIO4 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

KMnO4 + K2S03 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. Cl2 + KOH — KCI + KC103 + H20

K2Cr207 + K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClxonn. — KCI + CrCI3 + C12 + H20

PbS + H202 — PbS0O4 + H20

207. KClO3 — KC104 + KC1

KCl03 — KCl1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn03 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2S03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3P0O4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCl + O2 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S0O4 + Br2 + H20
Au + HNO3 + HCI — AuCl3 + NO + H20

H2S + K2Cr207 + H2SO4 — S + Cr2(S04)2 + K2S04 + H20




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

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

HCIO3 — Cl02 + HC104 + H20

213. HCI1 + K2Cr207 — CI12 + CrCl13 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

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

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

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYHTh YpaBHEHHs pEaKkHid, YUUTHIBas, YTO B KUCIIOM Cpele MapraHel] BOCcCTaHaBIMBaeTcs 10 Mn2+, B
HelTrpanpHOi 10 Mn4+, B meno4Hoi 1o Mn6+

KMnO4 + K2S03 + H2SO4 —

KMnO4 + K2503 + H20 —

KMnO4 + K2S03 + KOH —

216. Y4uThiBas, 4TO XpOM BOCCTAHABIMBAETCA IO TPEXBAJICHTHOTO COCTOSIHMS, 3aKOHUUTH YPABHEHHS PEaKIIHIAi:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

217. Hcxons u3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, Kakhue U3 MPUBEICHHBIX HMYKE HOHOB MOTYT OBITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu nprMepbl COOTBETCTBYIOIINUX PEAKIIU.

218. Hcxons 3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, Kakie W3 MPHUBEICHHBIX HIDKE NOHOB MOTYT OBITh OKHCIIUTEISIMHE:
Al3+, Fe3+, F~, Cr6+. [IpomuttocTpupoBaTh OTBET PEAKIUAMH.

219. Kakue u3 npuBecHHBIX HUKE MOHOB MOTYT IPOSBIISATh U OKUCIUTEIBHBIE U BOCCTAHOBHUTEIbHBIC CBOMCTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT NpOHLTIOCTPUPOBATh PEAKIHSIMHU.

220. Ykazarp, Kakue U3 MPUBEIACHHBIX HUKE BELIECTB SIBJIAIOTCS OKUCIUTENAMHU, a Kakue BoccTaHoButenamu: KMnO4, Zn,
F2, HCI, HC1O4. OtBeT MOTHBUPOBATD.

221. CoCTaBHTh CXEMBI JBYX TaJIbBAHUYECKUX JJIEMCHTOB, B OJHOM M3 KOTOPBIX JKEJIe30 CIYKWIO OBl aHOIOM, a B IPYrOM —
katogoM. [IpuBecTH dNeKTpOHHBIE YpaBHEHHS PEAKIHiA, IPOTEKAIONINX MPHU pabOTe FIIEMEHTOB.

222. CoCTaBUTh CXeMBI JBYX raJbBAHUYECKHX DJEMEHTOB, B OJTHOM M3 KOTOPHIX IIMHK — OTPHIATEIBHBINA 3JEKTPO, B APYTOM
— HOJIOKUTENBHBINA. HanucaTs 37€KTpOHHbIE ypaBHEHUS peakuui, MPOTEKAIOIIUX NPy paboTe 3JIEMEHTOB.

223. Paccunrats 3.11.C. ralbBAHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 IUHKOBOTO 3JIeKTpoja, norpyxkenHoro B 0,1 M pactBop
cynbdara IHHKa, U BOZOPOJHOTO 3JIEKTPOAA, TIOTPY>KEHHOTO B JUCTHILTUPOBAHHYIO BOIY.

224. KoHueHnTpanonHas rajibBaHu4eckas IeTlb COCTaBJIeHa MarHUEBBIMU AJIEKTPOJAMHM, MOTPYKEHHBIMU B pacTBop MgSO4

pa3HOM KOHUEHTpAaIUu:

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

Paccunrarts 3.4.C. OTOr0 3JIEMCEHTAa

225. Breraucnuts 3.4.C. TaJIbBAHUYECKOI'0O 3JIEMEHTA

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

3Has, 9YTO PACTBOPHI ACIMMOIAPHEL. Kakue mporecchl IpoTeKaroT Ha AIIEKTPoax MpH paboTe ITOro 3neMeHTa?

226. Ucnonb3oBaB Tabu. 5 [IpunoskeHus, BBIYACIUTE 3.1.C. JIEMEHTa, COCTABIEHHOIO U3 Hanboyiee U HauMeHee aKTUBHOTO
METaJUIOB, OTrpyKeHHBIX B 0,1 M pacTBopHI HX coneil. Kakue mpomecchl MpoTeKaroT Ha MIEKTPoIaX Mpy paboTe 3TOTo dJIeMeHTa?
227. D.J.C. BIIEMEHTA, COCTOALIETO0 U3 MEIHOTO U IIMHKOBOTO 3JIEKTPOOB, MOTPYKeHHBIX B 1 M pacTBOpHI comneit 3Tux
9JIeMEeHTOB, paBHa 1,1 B. I3menuTcs nu 9Ta BennumHa, eciu ucnonb3oBaTts 0,01 M pactBopsl? OTBET 000CHOBATH.

228. Paccunrats 3.7.c. raTbBaHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 aJIOMUHUEBON M cepeOpsSHON MIACTUHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaIoB. Kakue mpoueccs NpoTEKatoT Ha IEKTPoJax 1eMeHTa?

229. PaccunTaTs moTeHIMAM HOPMAIBHOTO BOJOPOAHOTO 3JIEKTPOAA, IIOTPYKEHHOTO B: a) NUCTHIUIMPOBAHHYIO BOXY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.c. ranbBaHUYECKOTO 3JIEMEHTa

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

Kakwue mporieccs! poTekaroT Ha 3JIEKTPOJax JIEMEHTa BO BPeMs ero paboTsI?

231. Uro takoe xoppo3us metaiioB? Kakue Buabl koppo3un Bl 3Haere? IlepeyncanTb OCHOBHBIE METO/BI 3aLUTHl METAJIIOB
OT KOPPO3HH.

232. IIpuBecT mprUMepbl KATOAHOTO U aHOAHOTO MOKPBITUH kee3a. COCTaBUTh JJEKTPOHHBIE YPAaBHEHHS IPOLIECCOB,
MPOTEKAIOIINX MPU HapYLIEHUH LEJIOCTHOCTH MOKPBITHI B arpecCUBHOM cpefe.

233. CocCTaBUTh 3JEKTPOHHBIE YPAaBHEHMS IPOLIECCOB KOPPO3UHU XPOMHUPOBAHHOIO JKejle3a B KUCIOTHOM cpelie, MPOTEKAOIUX
TIPH HapyIIEHNH TIOKPBITHS.

234, CrmiaB Meid C HUKEJIeM HaXOIUTCS B BOJHOW Cpejie, HACBhIIEHHON KUCIOopoaoM. COCTaBUTh DJIEKTPOHHBIE YPaBHEHHS
npoliecca KOppo3uH CIUIaBa.

235. B kxakmx ciydasx HCIIONIB3YIOTCSI aHOJMHBIC, a B KAKMX — KaTOIHBIC 3aIllUTHBIC MOKPHITHA? [IpuBecTH mpumeps! n
COCTABHUTH 3JICKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX ITPH HAPYIICHUH KATOJHOTO M AHOJXHOTO MOKPBITHH.

236. AnroMUHUHR ckiienal c xene3oM. Kakoil u3 mMetamnoB OyJaeT moaBepraThCsi KOPPO3UH, €CIM ATH METAJIbl MONanyT B
KUCJIOTHYIO cpeny? CoCTaBUTh 3JIEKTPOHHbBIE YPABHEHUS IPOLIECCOB KOPPO3HH.

237. Kak mpoTekaet mpoliecc KOppo3uH JaTyHH (CIIaBa MeIU ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTh DIIEKTPOHHBIE
ypaBHEHHS IIpoliecca KOPPO3UH.

238. Kaxk npotekaeT mpouecc Koppo3un OpoH3bI (CIiIaBa MEAM U 0JI0Ba) B arpeccuBHOi cpene? CocTa-BUTh 3JIEKTPOHHBIC
YpaBHEHHS 3TOTO ITPOIIecca.

239. CocTaBUTh 3EKTPOHHBIE YPAaBHEHHUS IIPOLIECCa KOPPO3UHM HUKEIMPOBAHHOIO JKE€Je3a B KUCIOTHOM cpenie B cilydae
HapyLEHUs TOKPBITHS.




240. OmnoBo cnasHo ¢ cepedpoM. Kakoil u3 metainoB OyzaeT pa3pymaTses B arpeccuBHOM cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHHUS Ipolecca KOPPO3HH.

241. BrIxox mo TOKy npu MOJdyYeHHH METaJUTHYEeCKOTO KaJIbLIMS TPH 3JIEKTPOJIM3E paciuiaBa Xxjopuaa kaibius paseH 70 %.
CKOJIBKO 3JIEKTPHYECTBA HAJI0 IPOMYCTUTH Yepe3 MIEKTPOIIHUT, YTOObI orydnTsh 400 T Kanbius?

242. CKOJIBKO aIFOMUHMS MOXHO TOJIyYUTh NpU 3JekTposinie paciuiaBa Al203, eciau B Teyenue 0,5 yaca mpomycKaTth TOK
cuitoit 10000 A mpu Beixoze 1o ToKy 85 %? CocTaBUTh CXEMY 3JIEKTPOIIN3A.

243. [pu paduaIpoBanum Meau TokoM 20 A 3a 4 daca Beimensercs 78 T Menu. PaccuutaTh BBIXOJ TIO TOKY.

244. Kakue meTannbsl Henb3sl HOTYYUTh 3IEKTPOIN30M BOTHBIX pacTBOpoB coneit? [Touemy? CocTaBUTh cXeMy BIEKTPOIH3a
BOZHOTO pacTBopa ¢ropuia Kansius CaF2 Ha yronbHOM aHOJE.

245. Omnpenenuts 00beM BoZOpoaa (YCIOBHS HOPMATIbHBIC), BBIICIHBIIETOCS TIPH MPOMYCKAaHUU ToKa cuioi 10 A B TedeHue
30 MuHyT "yepe3 BoAHEIH pacTBop ximopuiaa kanust KCl. CocTaBUTh cxeMy JIEKTPOJIN3a Ha INIATHHOBBIX 3TEKTPOIAX.

246. CKOJIBKO JIMTPOB KUCIOPOJa, U3MEPEHHOTO NPU HOPMAJIBHBIX YCIOBHUSX, BBIAEIUTCS NMPU MPOIMYCKAaHUM TOKAa CHIION 5 A B
TeyeHue 2 yacoB uepe3 BogHbIA pacTBop NaOH? CocTtaBuTh cxeMy 3JIEKTPOIU3a.

247. CKoJIbKO BpeMeHH NoTpedyeTcs Ha pa3iokeHne 3 Moeil Bogsl TokoM crtoi 20 A?

248. CocTaBHUTh CXeMy 3JIEKTpoin3a BogHOro pactBopa SnCl2 ¢ miaTHHOBBIM aHOIOM. CKONIBKO OJIOBA BBIICIUTCS HA KaTOIE
B TO BpeMsi, KaK Ha aHoJie 00pa3zoBasioch 44,8 11 X10pa, U3MEPEHHOTO IIPH HOPMaJIbHBIX yCIOBUSX?

249. Yepes pactop NiCl2 B Teuenne 1,5 gacoB mpomyckaim Tok crroi 8 A. Ha ckoibko rpaMM yMEHBIIMIIACh Macca
HukeseBoro anoaa? CocTaBUTh CXEMY 3JIEKTPOJIN3A.

250. CranpHas IeTanb obuieid miomansio nosepxuoctd 0,08 M2 morpyskeHa B pacTBOP COJIM HUKENSI U MCIOJB3YETCs KaK

karoa. [TnmotHocTs Hukens 8900 kr/m3. KakoBa TosprHa 00pa30BaBIIETOCS HUKEIEBOTO MOKPBITHUS, €CJIM TOK CHitoi 3,15 A
IIPOILYCKAJICS B TeueHue 42 MUHYT?

251. UYepes pactBopsl AgNO3 u Cu(NO3)2 npomycTiuiiu paBHbIE KOTUYECTBA 3NEKTPUIECTBA. B mepBoM ciiydae Ha KaToje
BeIIEMIOCH 12,32 1 cepebpa. CKOJIBLKO TpaMMOB MEJIH BBIACTIIOCH Ha KaTojae U3 BTOporo pacTBopa? COoCTaBUTh CXEMbI
AIIEKTPOIIN3a ATUX PACTBOPOB C HHEPTHBIM aHOIOM.

252. CocTaBHTh CXEMBI IEKTPOJIN3a paciuiaBa U BoxHoro pactBopa KF na mHepTHOM aHOne. CKOJIBKO BPEMEHH NOTpedyeTcs
JUIS IOTy4eHus 3,9 T Kajus, eciu cuia Toka paBHa 20 A?

253. CKOJIbKO BpEMEHH HYXHO MPOIMYCKaTh TOK CHiIof 3 A depe3 pacTBop cyibgata nuHka ZnSO4, 4ToObl TOKPHITH
IacTHHKY 1wromaznsio 0,1 M2 caoeM muHKa TONMmuHOHM 2,5¢10-5 M? [TnotHOCTS TIMiHKA 7133 KT/M2.

254. ITpu mpoxoXkIeHNH TOKa CHIION 2 A uepe3 pacTBOpP CONM JBYXBAJCHTHOTO MeTajla B TedeHHe 1 yaca Ha KaTone
Bbiemioch 4,194r meramia. Haiitu aToMHy!0 Maccy MeTaa.

255. Yepes pactBop xiopuna nuHKa ZnCl2 B Teyenne 30 MHHYT IPOMYCKaIX TOK, IIpUYeM Ha katoje Bbinemmiock 0,25 r
HKa. AMnepmeTp mokaseiBan Tok 0,4 A. KakoBa ommbOka B MOKa3aHUSIX aMIiep-MeTpa?

256. CoctaBuTh cxeMy anekTponurndeckoro noiyuenus: LiOH u3 kakoit-mu6o comu nutusi. Kakoe koiamuecTBo
aNeKTprdecTBa Heooxoaumo it nomydenus 1 kr LiOH npu Berxone mo Tokxy 80 %?

257. [pu snexrponmze Boguoro pactBopa CrCl3 tokom cmioii 4 A Macca karona yBeawmduiach Ha 16 T. CKOJIBKO BpeMEHH
HpoJOoIDKaJIcs Iporece 31ekTponn3a? CocTaBUTh €r0 CXeMy IMPH YCIOBHH UCIOIb30BaHUS HHEPTHOTO aHOAA.

258. BoaHblii pacTBOp comepxuT cMech kaTuoHoB Cu2+, Fe2+, Zn2+. B kakoil mociie0oBaTeIbHOCTH OYyayT
BOCCTaHABJIMBATHCS 3TH MOHBI IIPH dJIeKTpoin3e? B TedueHne kakoro BpeMeHH HaJI0 MPOITYCKATh TOK CHIIOHN 2,5 A depes3 pacTBop,
9TOOBI BBIICTHTH TI0 | T YKa3aHHBIX METAJUIOB?

259. [Tpu cune toxa 4 A B Teuenue 20 MUHYT Ha Katone BeigenuTcs 4,542 r HekoTOporo meramia. PaccuuraTth
JNEKTPOXUMHUYCCKUI SKBUBAJICHT 3TOTO METaJlIa.

260. [Tpu snexrponuse pacTBopa cynbhaTa MUHKA HA aHOJE 00pa30Baoch 5,6 1 ra3a, N3MEPEHHOTO MPH HOPMAaJLHBIX
ycnoBusax. CKONIBbKO HUHKA BBIJSITUIIOCH 32 TO K€ BpeMs Ha kKatojie? COCTaBUTh CXEMY DIIEKTPOJIHM3a Ha MIIATHHOBBIX AJIEKTPOIaX.
261. Yro Takoe AUCHEpCHBIC CHCTeMBI? B dyeM pasmuuue MexIy MOHO- M HONUAUCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOMCIIEPCHBIMU cucTeMaMi? K KakiM AHCTIepCHBIM CHCTEMaM OTHOCHUTCS ITo4yBa?

262. Uro takoe amcopbumsa? Kak n3aMeHUTCs ancopOUMOHHAs CTOCOOHOCTh BEHIECTB MPH JPOOICHUN KyOMYeCKHX YacTHIl C

JUTHHOU pedpa 5 MKM 10 yacTul ¢ AnuHO# pedpa 10-7 cm? OTBeT MOATBEPIUTH PaCYETOM CYMMapHOH MOBEpPXHOCTH 1 cm3
BEILECTBA.

263. PactBop (301B) KOTOMAHOM Kamdopsl B 1 cM3 comepkut 2¢108 o0y atoro BemecTBa. [IpuHU-Mas muameTp TI00YIbI
paBHBIM 10-6 MM, TOJCYNTATH OOLIYIO MOBEPXHOCTH AUCIEPTHPOBAHHOTO BEIECTBA B | JI 301141,

264. Uewm paziuyarorcs 301 U Tenb? Bo3MoeH Jin mepexo u3 30718 B refib 1 00patHo? OTBET MOJ-TBEPAUTh MPUMEPAMHU.
265. Uro Takoe koyutouzabl? B uem mpuumMHa Koaryisiuu KOJUIOUA0B?

266. UYro Takoe menTu3anusa komwtonnoB? Kax ruapokenn sxenesa (III) MoxHO mepeBecTH M3 Koaryiara B 30J1b M U3 30JIS B
KOaryJssr?

267. Harmucate dopmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yIoIIeiics pH B3aMMOJICHCTBHU CHIIEHO pa30aBIICHHBIX PacTBOPOB
AgNO3 u KCI pu Hebombuiom m30biTke KCl. Ykazats noHbI, 00pa3yromniye JBOHHOHN 3JIEKTPUIECKUHA CIIOH.

268. Hamucats opMyIty KOJUIOMIHOM MHUIIEIIIBI, 0Opa3yromeiicsa IpH B3aNMOJCHCTBUN CIIIBHO pa30aBICHHBIX PACTBOPOB

AgNO3 u KCI1 nipu Hebonbiiom u30biTke AgNO3. Yka3aTh HOHBI, 00pa3yolie aacopOIMOHHYIO YacTh ABOHHOTO AJIEKTPHUECKOTO
CITOA.

269. Hammcats opmyiry KOJUTOMIHOM MHUIIEIIIBI, 00pa3yromieiics pH B3aNMOICHCTBUN CIJIBHO pa30aBIICHHBIX PacTBOPOB
Na2Si03 u HCI npu He6onbmom u3dbiTke Na2Si03. YkazaTb HOHBI, 00pa3ylolue: a) IOTeHIHATIONPEISISIOUIHIA CII0MH; 0)
JIBOMHOM AJIEKTPUYECKUNA CIIOH.

270. Hanmcats GopMyiy KOJTOMIHON MHIIEIUTBI, 0O0pa3yIomIeiicss pH B3aUMOJICHCTBUU CHJIBHO Pa30aBICHHBIX PAacTBOPOB
Na2Si03 u HCI npu ne6onbmom u3dsiTke HCL. Yka3ats nonsl, o0pasyromme qudQy3Hyro 4acTh ABOHHOTO AJIEKTPHUECKOTO CIIOSI.
271. Uro BeI 3Haere o koaryiupytomiem jeiictBun siekrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutpIIree BO3/ICHCTBHE HA KOATYIISAINIO KOJUTONA0B? OTBET MOTHBHPOBATE.

272. UYro Takoe mopor xoarymsnun? Kax on Oyner m3mensarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OTtBeT MOTHBHPOBATS.
273. Kak MoHO cTabunu3upoBath aucnepcHble cucteMbl? Uto takoe crabmimzatop? Kakue BHIBI CTaOMIU3AMU




JUCTIEPCHBIX cucTeM Bl 3Haete? UTo Takoe 3alIMTHBIE KOJUIOMIBI M B YeM MEXaHHU3M UX JeHCTBUsA?

274. Uro npowusoiiner, ecnu K 300 Fe(OH)3 npunute pactBop Na2S04? M3meHuTCs i pe3yIbTar, €ClId K 3010
TpeIBapUTEIBbHO T00aBUTH pacTBOp KpaxMasa? OTBET MOTHBHPOBATE.

275. B nBe xon0s! ¢ 30mem MnO2 mpununu ciemyrone pacTBopsl: B mepyio NaCl, Bo BTopyio — cHa-4ana pacTBOp MbBUIA, a
3ateM NaCl. Uro npou3oiineT B kaxxaoi konde? OTBeT MOTUBUPOBATh.

276. Yro mpousoiaeT npu ciuBaHuK KoutougHbIX pactBopoB AgCl (ctabmimmsatop — KCI) u Fe(OH)3 (crabunusarop —
FeCl3)? OtBet moaTBepaAuTh (GOpMyITaMH KOJIOMIHBIX MUIIEI.

277. Uro mpou30iaeT Npu CIMBAHUHU KOJUIOMIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabumuzaTop
—FeCl13)? OtBeT moaTBepAUTh (GOPMYJIaMHU KOJUTOMIHBIX MHUIICILIT.

278. OT Yero 3aBUCHT aAcopOIHs Ta30B M MapoB Ha ITOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapodmisHbIe U THAPOGOOHEIE
ancopOentsr? Ha3Bath BakHeHIINE ajcOPOSHTEI.

279. OTiin4ne pacTBOPOB OT JUCIEPCHBIX cUCTeM. VICTHHHBIE U KoJutouHbIe pacTBOpbl. Moxket i NaCl oOpa3oBbIBaTh
WCTHUHHBIC M KOJUIOMIHBIC PacTBOPBI? OTBET MOTUBHPOBATE.

280. Uro takoe copbrusa? XemocopOiusa? HanmcaTh ypaBHEHHST XeMOCOPOIMOHHBIX TMporieccoB momtomeHns CO2 Bopoit u
OKCHJIOM KaJIBITHS, a TAKOKE MOTVIOMIEHHUS aMMHUaKa BOJIOH.

281. VYKakuTe, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS HMOJUATHIICH IO MPOHCXOKICHUIO, XUMHYECKON Mpupone, popme

MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4eHUS OJIMATUICHA, YKAXKUTE MOHOMEDP U METOJ
NOJIy4eHUs nonumepa. MokeT a1 NOIUITUIIEH UMETh aTakTudeckoe crpoerue? Oteer MoTuBUpyiTe. Kak ucnons3yercs
HONUATUIIEH?

282. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHTCS MOJUCTHPOII IO TIPOUCXOXKACHUIO, XUMUUECKOH mpupoje, hopme
MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4YeHUS IOJIMCTUPOIA, YKAKUTE MOHOMED U METOJ
nonydeHus noauMepa. Kakoe ctpoeHne — crepeoperysipHOe WIH HEpeTyIsIpHoe — uMeeT nonuctupoin? OTeeT MotuBHpyiite. Kak
UCTIONb3YeTCs MOIUCTUPOT?

283. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HONUXJIOPBHHII IO IMTPOMCXOXKICHNIO, XUMHIUYECKOH Mpupose, Gpopme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIY4YEeHUS IONIUXIOPBUHIIIA, YKaXKUTE MOHOMEDP U METOJ
nonyudeHus nomuMepa. K kakiuM nonumepam — aTaKTHUECKUM HITH U30TaKTHUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MoTHBHpYiiTe. Kak ncronab3yercs moauxaopBUHUA?

284. VkaxxuTe, K KAKOMY BUAY [TOJUMEPOB OTHOCUTCS MOIMMETHIIAKPWIIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH MpUPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE MOTyYeHUs OTMMETUIAKpIIIATa, yKaKUTE MOHOMED
U MEeTOJ MoTy4yeHus noiaumepa. Kakoe cTpoeHue — cTepeoperyispHoe UM HEPETYIIIPHOE — UMEET 3TOT noaumep? OTBeT
MotuBupyire. Kak ucnonssyercs nonuMeTHIaKpuiaT?

285. VkaxxuTe, K KAKOMY BUAY [IOJUMEPOB OTHOCUTCS MOIMAKPUIOHUTPUII MO IPOUCXOXKICHUIO, XUMUUYECKOM IPUPOAE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHeHHE NOTyYeHUs TOTHAKPHIOHUTPUIA, YKaXKUTE MOHOMED
U METOJI IoJTy4eHHus nonumepa. K kakuM nosmimMepam — KapOOIEITHBIM WM T€TEPOLETTHBIM — OTHOCHTCS TTOJIHAKPHIOHUTPUI?
OtBet MoTuBupyiTe. Kak ncronb3yercs NoInaKpuIOHUTPUI?

286. Ykaxure, K KAKOMY BHIY IOIUMEPOB OTHOCHTCS OyTaIUEHOBBII KaydyK IO MPOMCXOXKICHUIO, XUMHUIECKOIl mpupoe,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLICHMIO K HarpeBaHuo. Hanuiure ypaBHeHHE MOTy4eHUs! OyTaliEeHOBOTO KaydyKa, YKa)KUTEe
MOHOMEp M METOJI MOIyYeHHs mouMepa. VimeeT nu 3ToT momumMep Imc- 1 Tpanc-¢popMer? Oteet MoTHBHpYHTE. Kak remonb3yercst
OyTamueHOBBII Kaydyk?

287. VYKakuTe, K KAKOMY BHJY MOJMMEPOB OTHOCHUTCS OyTaJUEeH-CTUPONIBHBIA KaydyK MO MPOUCXOKACHUIO, XUMUIECKOU
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHU0. Hanmimure ypaBHeHue omydeHus OyTaueH-CTHPOIBHOTO
KaydyKa, yKa)KUTE MOHOMEPBI U METO[ NOJTyueHUs noiauMepa. K kakum nonumepam — aTaKTHYECKUM WIK U30TaKTUIECKUM —
oTHocHTCs 3TOT nonumep? OTBeT MoTHBHpYiiTe. Kak ucnons3yercs OyTaaueH-CTHPONbHBIN Kaydyk?

288. VYkaxuTe, K KAKOMY BHIY NOJIMMEPOB OTHOCHTCS OyTaJAueH-HUTPUIIBHBIH KaydyK MO MPOUCXOXKACHHIO, XUMUYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHH0. HanmmuTe ypaBHeHNE MOTy4eHHs OyTa neH-HUTPHIIEHOTO
KaydyKa, yKa>KUTE MOHOMEPBL U METO/], II0JIyueHUs noauMepa. Kakoe ctpoeHue — crepeoperyiipHOe WK HEPETYISIPHOE — UMEET
atoT nonumep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs OyTaaueH-HUTPUIBHBIN Kayuyk?

289. VKaKHTE, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS (heHOI(POpMaNbAETHIHAS CMOJIA 110 TIPOMCXOXKICHHIO, XUMUYECKOI
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHo. HanmmuTe ypaBHeHHE MTOIy49eHHIs (heHOI(DOPMaITbIeTHIHOH
CMOJIBL, YKaXXHTE MOHOMEPHI H METO]] MOTy4eHHs nonumepa. K kakum nonumepaM — KapOOIETTHBIM UIIH TeTEPOLETTHBIM —
oTHocutcs 3ToT noimumep? OTBeT MoTHUBHpY#TE. Kak ucnonesyercs dpenondopmansaernanas cMona?

290. VYkaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS MONMATIIICHTEpe(TANIaT MO IPOUCXOKICHHUIO, XUMHUIECKOH TIPHPOJIE,
(hopMe MaKpOMOJIEKYJI, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummire ypaBHeHHE TTOTydeHUS MOMHITUICHTEpedTaNIaTa, YKaKITE
MOHOMEPBI U METO/] OTy4eHHs nonuMepa. MimeeT 1 3T0T monumep Iuc- U Tpanc-popmsi? OTBeT MoTHBHpYHTE. Kak
UCIIONB3YeTCs MoNu3THIeHTepedTanat?

291. YxkaxuTe, K KAKOMY BHJY IOJIMIMEPOB OTHOCHTCSI HEHJIOH IO NPOMCXOXKACHHUIO, XMMHUECKOH Ipupone, hopme
MaKpOMOJIEKYJI, 110 OTHOLICHUIO K HarpeBaHuo. Hanmumure ypaBHeHNe NOIy4YEeHUS HEUIOHA, YKAXKUTE MOHOMED U METOZ,
nonyudeHus noauMepa. K kakuM nonumepam — KapOOIEITHBIM UITH FeTEPOLIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
Motusupyiire. Kak ucrnonssyercss HelnoH?

292. VYkaxuTe, K KAKOMy BHIY IOJUMEPOB OTHOCHTCS MOIUTETPA(TOPITHIEH IO TMPOUCXOKACHHUIO, XUMUIECKOH TPHPOJE,
(hopme MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamuimmire ypaBHeHHE NOTyYeHUs TOTUTETPahTOPITUICHA, YKAXKHUTE
MOHOMED U METOJ MOITy4eHHUs noauMepa. MoxKeT 1M 3TOT MOJUMEP UMETh aTakTudeckoe cTpoeHne? OTeT MoTuBHpyiiTe. Kak
HCTIONIB3YeTCS TTOTUTETPaGTOPITIIICH?

293. VkaxxuTe, K KAKOMY BUAY [OJUMEPOB OTHOCUTCS MOIMMETHIMETAKPUIAT MO MPOUCXOXKICHUIO, XUMUYECKOM IPUPOAE,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLIECHHMIO K HarpeBaHuo. Hanuimnre ypaBHeHHE MOTyYeHUs TOJMMETHIIMETAKpHIIATa, YKKUTE
MOHOMEp U METOJ Nody4eHus nonumepa. K kakuM noinuMepam — aTakTHUECKUM WM U30TAKTHUECKUM — OTHOCUTCS 9TOT Iojaumep?
OtBet MoTuBHupy#Te. Kak ucnonp3yercs MoJIuMeTUAMETaKpUIaT?

294. YkaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS MOJMBHHUIIALIETAT MO MPOUCXOXKIECHHIO, XUMUUECKOH mpupoze, popme




MAaKpOMOJIEKYJI, 10 OTHOIICHHUIO K HarpeBaHuio. HamumuTe ypaBHEHHE MO-JTy4eHUs] TOTUBUHMIIAIETATA, YKaXKUTE MOHOMED U
METOJ MoJy4yeHus nonumepa. Kakoe ctpoeHue — crepeoperyssipHoe Win HEPErysipHoe — UMeeT 3ToT nonumep? OTBeT
MoTHBHpY#iTe. Kak Hcronp3yercs moJnBHHIIIAETAT?

295. VYxkaxure, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS KallpoOH II0 MPOUCXOXKICHUIO, XUMUYECKOH mpupoze, Gopme
MaKpOMOJIEKYI, TIO OTHOLIEHHUIO K HarpeBaHuo0. KakumMu MeTo1aMu MOXKHO MOYYHTh KarpoH? Hanummre ypaBHEHUS MOTyYeHHS
3TOr0 MOJIMMEPA, YKaXUTe MOHOMEPHI. K KakuM nonumepam — KapOOLIEITHBIM UM T€TEPOLIEITHBIM — OTHOCUTCS KallpoH?

296. YxkaxuTe, K KAKOMY BHJYy IOJIIMEPOB OTHOCHUTCS PE3HHA O NPOMCXOXKACHHUIO, XUMHUUECKOH TNpH-poae, Gopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXKHUTE MOHOMED M METOJI MOTy4eHHs pe3UHbL. UeM pe3rHa OTaudaeTcs OT
30onuTa? Kak ucronb3yrTces pe3nHa 1 S00HUT?

297. Kaxue pa3HOBHAHOCTH monMu30IpeHa cymecTByoT? K kakuM BHAaM MOJMMEPOB OHM OTHOCSITCS 1O MPOMCXOXKACHHUIO,
(hopme MaKpOMOJIEKyYJ, TI0 OTHOILICHHIO K HarpeBaHuio? Hamummre ypaBHEHHS CHHTE3a 3TUX Pa3HOBUIHOCTEH IOJIMH30IIPEHA,
yKaxkute MoHOMephl. Kak ucnonp3yercst monuu3onpen?

298. Yro Takoe nonuamuiHble cMoiibl? Kakue pasHOBUAHOCTHU MOJIMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHUTE, K KAKOMY BUIY
MIOJIMMEPOB OHHU OTHOCSITCS IO TIPONCXOXKACHHIO, XUMHUUECKON TIPHUpoe, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLIEHHUIO K HarpEeBaHMUIO.
HanummuTe ypaBHEHUS MOTy4eHHs TTOJHAMUIHBIX CMOJ, YKOKHTE MOHOMEPHI. Kak HCIONIB3yIOTCS MOTMaMUIHBIE CMOJIBI?

299. Kakue Bunpl kayuyka cyuiectBytoTr? K kakoMy BUAY MOJIMMEPOB OHM OTHOCSATCS MO MPOMCXOXKIACHUIO, XUMHUYECKOM
npupoze, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHHio? Hanmmmte ypaBHEeHNSI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaOKHTE
MoHOMepbl. Kak ucnonbs3yrores 3Tu noauMepsr?

300. [epeuncnure kapOoLENHBIE TOIUMEPDI, TOIYYeHHbBIE METOJOM MOJIMMEPU3aLUK, HE COAEepIKallie B OCHOBHOU IIeTH
KpaTHbIX cBsi3ei. HanummuTe ypaBHEHHS UX MOJIy4EHUs, YKaXKUTE MOHOMEpPHI. Kakue U3 3TUX MOJIMMEPOB MOTYT UMETh
aTaktnyeckoe ctpoerre? OTBET MOTUBUPYHTE.

301. UYro Takoe pH-unnukatoper? Kakue unauxarops! Bel 3HaeTe? IIpucyTcTBHE KAKUX HOHOB B PacTBOPE MOXKHO
OOHapYXUTb IIPU MTOMOIIN HHAMKaTopoB? [TpuBecTn nmpuMepsl.
302. B mate mpoOupok, conmepikammx pacTBOpHI XitopunoB Hatpus, Meau (II), Oapus, amomuans u xenesa (I1I), nobasummn

pactBop KOH. Yka3ars B kKakix UMEHHO ITPOOMPKAaX HAXOIATCS paCTBOPHI ITHX COJICH, eciu B 1-if mpoOupke BBITAT 0CaToK Oenoro
1BeTa, B 4-if — cuHero, B 5-if — Oyporo 11BeTa, a Bo 2-i u 3-if ocaika He 00pa3oBaock. [Ipy MOMOIIM KaKOro peareHTa MO>KHO
OIIPEJICITUTh COCTaB COAEPXKUMOTO 2-if 1 3-i mpoOupok? OTBET MOATBEPAUTH YPABHEHUSMH PEAKLHUH B MOJICKYJSIPHON M HOHHO-
MOJIEKYIISIpHOH (opme.

303. B mate mpoOupok, comepKamux pacTBOPHI XJIOPUAOB Kalus, aMMOHHMs, Maraus, xene3a (1) u xaneims, godaBuan
pactBop NaOH. Yka3arh B Kakux HMEHHO IIPOOUPKaX HaXOJSTCSI JaHHBIC COJIM, €CIHU B 1-i MpoOHMpPKe BBIIA OCAJOK 3€JICHOBATOTO
IBETA, BO 2-i 1 4-11 — OeyIoro 1BeTa, MPUYEM BO 2-i OH PacTBOPHIICS MPH pa30aBICHUH BOJIOH, a B 3-i U 5-1 mpoOupKax ocaka He
obpa3oBanock. Kak MOXKHO ONIpeeNnTs COCTaB PacTBOPOB B 3-i 1 5-1 npobupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEaKINil B
MOJIEKYJIIPHOI 1 HOHHO-MOJIEKYJISIpHON opme.

304. VkazaTb Ba XUMUYECKUX PEAKTHBA, IPH MOMOIIN KOTOPBIX MOXKHO Pa3IM4UTh PACTBOPBI XJIOPUIOB MAarHus, KaabLUs U
6apus. Harmmcats B MOJIEKYIIAPHON M HOHHO-MOJIEKYJIAPHOH (hOpMe YpaBHEHHS PEaKIHii, TPOTEKAIONINX MEXKIy 3TUMH PEaKTHBAMH
M KaXKJIOW U3 COJICH.

305. ITpy moMoIy KakuX XUMHYECKHX PEAKTUBOB MOXKHO Pa3JIMUMTh CICAYIOLIME COCIMHCHUs HATPHs: KapOOHAT, XJIOpH,
cynbdat, pocdat 1 THIPOKCHT HaTpHsL. HamwcaTs ypaBHEHNS peaknii B MOJNIEKYJISIPHONH  HOHHO-MOJIEKYISIPHOU (opMe.
306. ITpy momMoIM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OIMPENENINTh, B KAKOH W3 ISTH MPOOHPOK HAXOIATCA PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hanucats ypaBHEHHsI peakiiii B MOJIEKYJISIPHOW U MOHHO-MOJIEKYJIAPHOH GopMe U yKa3aTh
L[BET OCA/KOB.

307. Harmmcars xumudeckre (GopMyInbl BemecTB, HAXOMAIMUXCS B 3-X K0omOax, eciu: 1) pacTBOPHI OKPAIIMBAIOT ILTaMs
TOpeJIKH B (proJIeTOBBIH 1BeT; 2) mpu npunusaHuu pactBopa AgNO3 B o6pa3max u3 1-it u 3-# kKond Bl TBOPOXKUCTEINA 0CaJOK
Oesoro 1BeTa, a B 00pasiie u3 2-i KoJa0bl — XKeNnToro 1BeTa; 3) npu godasnennu H2SO4 B o6pasiie u3 3-i koJObl TPOU30IILIO
OypHOe BEIJIeNICHHe Ta3000pa3HOT0 BEIIECTBA, KOTOpPOE BhI3BaO moMyTHeHHe pacTBopa Ca(OH)2. OTBeT NOATBEpANTS
YPaBHEHHSAMH COOTBETCTBYIOIIUX PEAaKINil B MOJICKYJIIPHON M HOHHO-MOJICKYJIIpHOH (opme.

308. [Tpu moMouM KakuX KAaueCTBEHHBIX PEaKIMi MOXKHO PasIuuuTh 2 MuHepalbHbIX ynoopenus (NH4)2S04 u KCI? Otser
HOATBEPJMTD YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJISIPHOW ¥ HOHHO-MOJIEKYJISIpHOH (popMe, yKa3aTh LIBET OCaIKOB.
309. Harmmcars xumudeckre (GopMyITel BeNecTB, HAXOMAMMXCA B 3-X Koj0ax, eciad: 1) pacTBOp OKpaIIMBAaeT ILIaMs TOPETKH B

(uoneToBsIil 1BeT (00pasIbl U3 KOO 1-if u 2-if) u sxentslil (0Opasen u3 3-it kox0sl); 2) npu npuauBaHuK pacTBopa AgNO3 B
o0pasiie u3 koytobl No2 BhINai TBOPOKHUCTHINA 0cag0K Oestoro mBera; 3) nmpu A06aBnenun pactBopa BaCl2 B obpasnax u3 1-i u 3-i
KOJIO BEIMaiaeT Oenblil ocanok; 4) mpu godasimennn H2SO4 usmenennit He mpoucxoauT. OTBET MOATBEPANTE YPAaBHEHISIMHI
COOTBETCTBYIOIIUX PEAKIUIl B MOJICKYJIIPHOH M HOHHO-MOJICKYJIIpHOH (hopme.

310. Kak nmpu momouiy BoJsl U a30THOM KUCIOTHI paclo3HaTh YeThIpe MOPOLIKa — CONy, MeJ, Cyibdar Hatpus U runc? OTBeT
HOATBEPUTH YPAaBHEHHUSIMU PEAKIUH B MOJICKYJISIPHON U HOHHO-MOJICKYJIAPHOH (hopMe.
311. B deTpIpex makeTax CoOmepXKaTcs CISTYyIONINE BEIIECTBA: CyIb(aT amOMHHNS, HUTPAT Oaphs, XIOPUI aMMOHUS, CYJIbGHUT

HaTpus. Vcrons3ys pacTBOP TMAPOKCHAA KAIUS M OTKPBITHIA UM CyJIb(aT alTlOMUHIS, OOHAPYKHUTh BCE OCTAJIbHBIEC BEIECTRA.

OTBeT MOATBEPAUTH YPaBHEHHAMH Peakuuil B MOJIEKYJIIPHON U HOHHO-MOJEKYJIIpHOI opMme.

312. Kak npu momomu nepmanranata kanust KMnO4 mMoxHO paznmunts: a) cynbgarsl xenesa (II) u (I1II); 6) HuTpaT M HUTPHUT
kanua? OTBET MOATBEPANUTH YPABHEHUSIMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBEHBIX PEAKIIHI.

313. Kak mpu nomoumm auxpomata kanus K2Cr207 mMoxHO pa3nuuuTh: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT u HUTPUT
kanua? OTBET NOATBEPAUTH YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCS CIEMYIOIINE BEIlecTBa: CyiabdaT HaTpus, CyabGuT HATpus, CyIbdUI HATPHSL.
Kak, umes B cBOeM pacHopsHKEHHH JIUIIL OAUH PEaKTUB (KaKoii?), y3HATh, TA€ Kakas coyb Haxoautcs? HamicaTs ypaBHEHUS

peaKiuu MeXIy PEaKTHBOM M KaXI0H U3 cojell B MONEKYIApHOH 1 HOHHO-MOJEKYIIPHOH hopme.

315. Kak npu momory ruipokcuia HaTpHs, HUTparta cepedpa U XJopuaa Oapus ONpeneNnuTh, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUS, HUTPAT HATPHs, XJIOPUA aMMOHUS — MPEACTABIAET co00i nccieayemslii oopasen ynoopenus? OTBET HOSCHUTD
ypaBHEHHAMH peakuuil B MOJIEKyIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BETa 00Pa30BABIIMXCS OCAIKOB.




31e. Kak npu momomu ruipokcuia HaTpHs, HUTparta cepeOpa u KapOoHaTa HATPUs ONPEJeTInTh, Kakoe U3 yIoOpeHHu —
HUTpAT KIblus, Gpochar aMMOHUSI, XJIOPHU]] KaJIUs — IIPEACTaBIsIET cOO0H uccienyemMblii oopaser ynoopenuns? OTBeT MOsSCHUTh
YpaBHEHHWAMH peakunii B MOJICKYJIIPHON W HOHHO-MOJICKYJIIPHOH (popMe ¢ yKazaHHEM I[BeTa 00Pa30BaBIIMXCS OCAIKOB.

317. Kak npu momomy ruipokcuia HaTpHs, HUTpaTa cepedpa U CONITHOM KHUCIOTHI ONPEeliTh, Kakoe W3 yA0OpeHUH —
HUTpAT aMMOHUSI, kKapOoHat kanusi, pocdat kanus — npeacrasiser coboit obpasen ynodpenus? OTBET MOACHUTD ypaBHEHUSIMHI
peakuuii B MOJICKYJIIPHOI U HOHHO-MOJIEKYJISIPHOI (hopMe C yka3aHHEeM 1BeTa 00pa30BaBIINXCS OCAIKOB.

318. ITpn moMomy KakWX KadeCTBEHHBIX PEaKIM MOXKHO ITOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hanucats ypaBHEHUsI COOTBETCTBYIOIUX PEAKLUIl B MOJICKYISIPHOM M HOHHO-MOJIEKYJIIPHOH (opme.
319. HasBare Hanbosee BaXKHbIE COJM JKeNe3a U yKa3aTh MX MpaKTUUeckoe 3HaueHue. [Ipyu MmoMoIy KakuX peaxiuil MOXKHO

00HapyXuTh pHcyTcTBHE HOHOB ene3a (II) u (III) B pactBope? OTBET MOA-TBEPANTH YPaBHEHUSIMH PEAKINI B MOJICKYJISIPHOH 1
HMOHHO-MOJIEKYJISIPHOH (hopme.

320. [Ipu moMou KakuX KaueCTBEHHBIX PEaKIMi MOXKHO MOATBEPAUTH cocTaB Tpex BemlecTB: K3PO4, Na2CO3, BaCl2?
Hammcats ypaBHEHNs COOTBETCTBYIOIINX PEAKIMil B MOJICKYJIIPHOHM M HOHHO-MOJIEKYJIIPHOH (opMme.

HaumeHoBaHue 1abopaToOpHBIX paboT

CKOpOCTh XMMUYECKHX PEAKIUN U XMMUYECKOE PABHOBECHUE
Peaxiu B pacTBOpax 3MEKTPOIUTOB

Peakuuu okucineHns-BOCCTaHOBIECHUS

Bompock! 11t IpOBEICHUS IPOMEXKYTOYHOH arTecTaruu B popme sx3amena (MK):

1. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXPaHCHHS MAacChl M DHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOILIEHH, 3aKOH SKBHBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 0OBbEMHBIX OTHOLIEHUH, 3aKOH ABOTaJIpo U €ro cieICTBHs. MeTobl OlpeaeneHHs
MOJICKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema JI.M1. Menneneea. Ilepuonsl, rpynnsl U NOA-IPYIIIBI NEPUOJUUECKOM
cucteMbl. CBSI3b CTPOEHUS aTOMA C MOJIOKEHUEM JIEMEHTOB B IEPHOANYECKON CHCTEME.

4. Crpoenue atoma. [loctynatel bopa.

5. KBaHTOBBIC YHCIa, MX (PU3MYSCKAN CMBICIT.

6. OnekTpoHHAs OpOUTaNb W «KBaHTOBas stuekika». [Ipuarun Ilaymm. [Tpasuno Xysna.

7. CewmeiicTBa s-, p-, d- u f- DIeMEHTOB B MEPUOJUYECKON CHCTEME DIIEMEHTOB. DJIEKTPOHHBIE (POPMYIIBI HIEMEHTOB.
8. 3aBUCHMOCTH CBOICTB aTOMOB OT CTPOCHHS HX JJICKTPOHHBIX 000J0YEK. DHEPIusl HOHU3ALUHN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tunbel XMMUYECKOM CBSI3U, UX OCOOEHHOCTH.

10. XuMuueckas cBs3b U €€ OCHOBHBIE XapaKTEPHUCTUKHU.

11. KoBanentHas xuMuyeckas CBs3b, €€ pa3HOBUIAHOCTH. MeTOl BAJICHTHBIX CBSI3EH.

12. Crioco0b1 00pa30BaHus KOBaJCHTHOH XMMHUYECKOH CBSI3H.

13. I'ubpuanzanusi aTOMHBIX 3JEKTPOHHBIX opOuTaneil u e€ BUABI.

14. [onspHOCTH XUMUYECKON CBSI3U. DJIEKTPUUECKUH MOMEHT AMIIOJNS MOJIEKYJIbI.

15. Wonnas cBs3pb, €€ ocobennoctu. CTereHh HOHHOCTH CBSI3H.

16. BopoponHas cBs3b, €€ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHsIs SHEprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUUSCKIX MTPOIIECCOB.

19. Maxpo- ¥ MUKPOCOCTOSIHME BeLleCcTBA. BEpOATHOCTb COCTOSHUS CUCTEMBI U SHTPOIHUS.

20. HanpaBneHHOCTh caMOIIPOU3BOJIBHOTO MPOTEKAHUSI XUMHUYECKUX peakiuid. Jueprus ['mbd06ca.

21. Xumnueckass kKuHeTuka. CKOPOCTb XMMUYECKUX peakUuii B TOMOTEHHOM M I€TEpOreHHON CUCTEME.

22. BnusHue npuposl pearupyroluxX BEIIECTB U TEMIIEPATYPhl HA CKOPOCTh XUMUYECKOH PEAKIUU.

23. BiusHue xaraniu3aTopa Ha CKOPOCTb XUMHUYECKOH peakuuu. MexaHu3M JeMCTBUS KaTalu3aTopa.

24, OO6parrMble U HEOOpAaTUMbIE XUMUYECKHE PEAKIUU. XUMHUYECKOe pPaBHOBECHE.

25. Cwmemienue xumuueckoro pasHoBecus. [Ipunnun Jle-IlaTense.

26. Bopna, e€¢ ¢usmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

27. AHOMaJbHbIE CBOWCTBA BOJBI, UX MPUYUHA U POJb B MPUPOAE.

28. PactBopsl. I'maparnas Teopus J.1. Menaeneesa. Temnossie 3 dekTsl pacTBOpeHUSI.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTDH ra3oB B JKHUIKOCTSX.

31. KoHuenTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBJIeHHE pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIUTOB M IEKTPOIUTOB.
33. IloHnxeHue naBiieHMs HACBILIEHHOIO Iapa PacTBOPUTENS Hal pacTBOpPOM. 3akoH Payis nist pacTBOPOB HERIEKTPOJIUTOB
1 DJIEKTPOJIUTOB.

34. [oBblIeHHE TEMIIEpATyphl KMIIEHUsI pacTBOPOB. 3akOoH Payiis aist pacTBOPOB HERJEKTPOIUTOB U HIIEKTPOIUTOB.
35. INoHnxeHue Temneparypbl KpUCTAJUIN3aLUKM pacTBOpa. 3akoH Payis 11 pacTBOpPOB HEAIEKTPO-JIIUTOB U 3JIEKTPOIHUTOB.
36. Teopus 31€KTPOIUTUUECKON TUCCOLMAIUY.

37. ITpumenumocTsb 3akoHOB Bant — I'odda u Payns k pacTBopam 31€KTPOJIUTOB.

38. CrnaOble 3JIEKTPOJIUTHI, UX AUCCONMANHA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CusbHBIE JIEKTPOIUTHL, UX AUCCOLUAIMs. AKTUBHOCTb HOHOB.

40. Peakumy moHHOrO 0OMEHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.




41. DNEeKTPONUTHYECKAsT AUCCOUHUANNs BOAbl. HelHTpaibHble, KUCIBIE U IIENIOYHBIE PACTBOPHL.

42. Bonopoausrit nokazarens. llkana pH, metons! onpenenenust pH.

43. I'maponus, ero KoNIM4eCTBEHHbIE XapaKTEPUCTHKU. 3aBUCHMMOCTb T'MAPOJIM3a OT KOHLEHTPALUU U TeMIEepaTyphbl pacTBOpa.
44. I'unponus conei 1 ero BUABI (Ha MpUMeEpe YPaBHEHUH THUAPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JucnepcHble cUCTEMBI, X KIacCHU(UKalMs MO arperaTHOMY COCTOSIHUIO (a3.

46. JlucrepcHble CHCTEMBI, UX KIACCU(UKALMS 110 CTETICHN IHUCIEPCHOCTH. CBOOOJHO- U CBSI3HOJMCIIEPCHBIE CUCTEMBI.
47. YcTOHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTaOMIM3aNH AUCTIEPCHBIX CHCTEM.

48. CopOuust 1 e€ BUIBL.

49. Komnounnsie pactBopbl. CTpoeHUE KOJIOUTHOW MUIICIUIBI.

50. Koarynmsamnus KoJUTOMIHBIX pacTBOPOB M (haKTOPHI, € BRI3BIBAIOIIHE.

51. Tunel OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxuuu oxucnenus. Bakneiine BocCTaHOBUTEH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENN.

54. OKHCIUTENBHO-BOCCTAHOBUTENIbHASL IBOMCTBEHHOCTD.

55. DIEeKTPOXUMUYECKUE CHUCTEMBI. DIEKTPOAHBIC TMOTEHIMANIBI U PAI HANPSHKEHUH METalIoB.

56. Kopposust meTaiioB u ee BUIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. INonsTne xumudeckoil uneHTuuKanuy. KadecTBeHHbIE pPEaKii Ha MOHHI.

59. CocraBieHre ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMid HOHHOTO OOMeHa, THIPOJIN3a COJeH.

6.2. Tembl NUCHLMEHHBIX padoT

KonTtponsHas padoTta cTyZeHTOB 3a09HOH (HhOPMEI 00y IEHIS

KontponsHas pabora Ha TeMy «XUMHUYECKHE pacdeTs. Llenbio BBITOTHEHUS] KOHTPOIBHOH paboTHI SIBISIETCS 3aKpeTIeHue
TEOPETUYECKHUX 3HAHUIL, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyIEHTOB, TO3BOJISIOIIUX OCBOUTH CHELUAIbHbIE Pa3/AEIbl
JUCLUIUIMHBL.

Beinonnsercs KP cTyaeHTOM HHIUBUYaIbHO MO PyKOBOJACTBOM IIPENOAABATEN] BO BHEAY IUTOPHOE BPEMSI, CAMOCTOSITENIBHO.
Cpok cauu 3aKOHYEHHOM paboThl Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTcs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU YKa3aHHBIX
3amevaHui, pabora 3ammiaercs. [Ipu nonoxuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM padoTe Ha THTYJIEHOM JINCTE PaOOTHI
CTaBUTCA - "3a4TeHO".

6.3. Ilpouenypa oueHnBaHus

YposeHb c(hOPMUPOBAHHOCTH KOMIETEHIIUH B paMKaxX N3y4aeMOi JUCIUILIMHBL Y CTYICHTOB 3a04HOI (hOpMBI 00yIeHHS
OLIEHMBAETCS MO MATUOANIBHON IIKaNe, OLEHKAMH - OTJIMYHO, XOPOLIO, yIOBIETBOPUTEIBHO U HEYAOBIETBOPUTENBHO.

IIpumep cTpykTyphI HOPMUPOBAHUS OLEHKH JTa0OPAaTOPHOIT pabOTHI
HaunmeHoBanue nokasarens Bbannst

WuTepBan 6amioB 3a nmokaszareib, or - a0 IlomydeHo
1. TlpenBapurenbHas MOATOTOBKA K J1a0OpaTOpHON padoTe
2. 'paMOTHOCTB H3JI0KEHHSI U KauecTBO O(OpMIICHHs PabOThI
3. CoOTBETCTBHE METOAUKH PaOOTHI CTAHAAPTHON METOIUKE AKCICPHMEHTA
4. I1paBHIIBHOCTH BBIMIOJHEHHBIX PAacUeTOB W Ipaudeckoil JacTu.
5. O60CHOBAHHOCTE M JOKA3aTEILHOCTH BBIBOJIOB
6.0TBETHI Ha YCTHbBIE BONPOCHI (3aIuTa pabOThI)

NTOT'OBASI OLIEHKA, 6amn

Kpurepun onenku: - mabopaTtopHasi paboTa CUUTAeTCs YCIEIIHO CIaHHOMN, €CITU [0 UTOTaM OIIEHU-BaHUS CTYJEHT HaOpam u
Gonee 6ayIoB, B XKypHaIE MperoaBaTess 1o JJabopaTopHOH paboTe BBICTABIACTCS OLICHKA «3aUTEHO»

IIpumep cTpykTyphl HOPMUPOBAHUS OLEHKH KOHTPOIBHOH PabOTHI CTYIEHTA 3209HON (hOPMBI 00yUeHUS

Kpurepuu (+/-) Bom. 1 Bom. 2 Bom. 3 Bon.4 Bom.5 Bon.6 Bom.7 Bon.8 Bom 9 Bom. 10
Bom. 11 Bom. 12 Bom. 13 Bom 14 Bom. 15 Bom. 16

1 . CooTBeTcTBHE COEepIKa-HUSI PaOOTHI 3aJAHUIO

(BapuaHry) + + + + + + +

2. 'paMOTHOCTB U3JI0XKEHHS B Ka4ECTBO O(OPMIICHHS

pabotel. + + + + + + + + + + + +
+ + +

3. CooTBeTcTBHE TPEOOBAHUAM K

coaepKaHuIO + + + + + + + + + + +
+ + + + +

4. IlpaBUIBHOCTH BBHIMIOJHEHHBIX PACUETOB U rpaduaeckoi

qacTH + + + + + + + + + + +
+ + + +

5. TIpaBUIIbHOCTH TpadUIECKOI
4acTu + + + + + + + + + + +




+ + +

JIUTEPATYypPBI +

+

6. I'myOuHa mpopaboTKK MaTepHaia, HCIOIb30BaHHE PEKOMEHIOBAHHOM U CIIPaBOYHON
+ + + + + +
+ +

+ + +

OO01as onieHka paboThI (3auTeHO/ HE

3a4TEHO)

Kpurepuu onenku:

- IIpU BBISIBJICHUH HE COOTBETCTBHS COMCPKAHUS PaOOTHI 3aaHHIO (BapHAHTY), pab0Ta BO3BPAIIAETCs HA IMepepaboTKy.
- OLICHKA «3aYTE€HO» BHICTABIISIETCS 32 KOHTPOJIBbHYIO paboTy, eciii 1o 3/4 npoBepsieMbIX NOKa3aTelel MOJyueHb! TOJI0KUTEIbHbIC

3HAUCHUA.

- OOCHKA «HEC 3a4TCHO» BBICTABJIACTCA MTPHU MEHBIIIEM KOJIMYECTBE IMTOJIOKUTECIIHBHBIX 3Ha‘1€HHI71, IIPOBEPSACMBIX HOKa3aTeJ'IeI>i, pa60Ta

BO3BpaliaeTcs Ha JopaboTKy.

6.4. IlepeyeHb BUIOB OIICHOYHBIX CPEICTB

Kontponsnas padora. Otyer mo nabopaTopHbIM paboTam. TOrOBBIf KOHTPOTIb.

7. YHEBHO-METOAUYECKOE U UTH®OPMAIIMOHHOE OBECITIEYEHUE JUCIUIIVIMHBI (MOAYJIS)

7.1. PexoMeHnyemast 1uTeparypa

7.1.1. OcHoBHas1 JIMTepaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBO, ros
JI1.1 | CysopoB A. B., OOmas XuMusL: y4eOHHK Cankr-IletepOypr: Xumusaar,
Huxonbckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. Jlono/iHUTeAbHAS JIUTEPAaTypa
ABTOpBI, COCTaBUTEIH 3ariaBue WznarenscTBo, ros
JI2.1 |Mlamamosa O.1O., XuMust: COOPHUK 3214 T CAMOCTOSITEIIBHON PabOoThI Hosouepxkacck, 2018,
JIpososo3zosa T.1. CTY/IEHTOB [BCeX HAIIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0
JI2.2 | Apososo3osa T.H., Xumus: 1abopaTOPHBIH IPAKTHKYM JUTS CTYICHTOB BCEX Hosouepkacck, 2018,
IManamosa O.10., HanpaBJICHUH http://biblio.dongau.ru/MegaPr
IIstHuneHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&idb=0
JI2.3 | Amapues A. 1., Xumus : COOpHHK 3a7a4 U YIPaXKHEHUH: yIeOHO-METOINIECKOe HoBocubupck:
Kazaxoa A. A. nocobue HoBocuOupckuii
rOCyIapCTBEHHBII
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. Metonuueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3ariaBue W3natenscTBo, ros
JI3.1 |HoBouepk. HHX.- X¥MMUS: METOJI. YKa3aHMS 110 U3yd. Kypca ! BBIIL. KOHTp. paboTHI Hosouepxacck, 2022,
MEJIUOp. UH-T JUIA CTy[. 3a04. GopMbI 00yd. Hanpasi. "Ha3emHbIe http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct.: | TpancnopTHO-TeXHOJOrn4eckue cpeacraa', "HazemHbie oNIMI/UserEntry?
0.10. [lanamoga, TPaHCIOPTHO- TEXHOJIOTHYECKHE KOMITJICKCHI" Action=Link FindDoc&id=42
E.B. [IaTHuIBIHA 7807&idb=0
7.2. Ilepeuenn pecypcoB HHGOPMAIMOHHO-Te1eKOMMYHMKAIIUOHHOI ceTu "UHTepHeT"
7.2.1 MH(GOPMAIMOHHO-CIIPAaBOYHBIC U TIONCKOBBIE http://www.chem.msu.su
CHCTEMBI
7.2.2 DnexrpoHHas OUOIMOTEKa yUeOHUKOB http://studentam.net
7.3 IlepedyeHb MPOrpaMMHOI0 odecredyeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
733 Microsoft Teams IIpenocraBnsercs GecruiaTHO




734 MS Office professional, CyO6nunen3uonnslii goroBop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»

7.4 Tlepevyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

7.4.1 basbr nanabix OO0 "Ipecc-Mupopm" (KoHCynpTaHT https://www.consultant.ru
+)
7.4.2 bazer manapix OO0 Hayunas anekrpoHHas http://elibrary.ru/
6ubnmmoreka
8. MATEPUAJIbBHO-TEXHUYECKOE OBECINEYEHUE JUCIIUIIJIMHBI (MOAYJIS)
8.1 2313 CrienanbpHOE MOMENICHHE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENIbI0 U TEXHUUECKUMHU

CpencTBaMK O0YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHHS HHOOPMALMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsAHBIE TocoOHS — 15
mrt.; PabGoune mecta ctynentoB; Pabouee MecTo nmpemnogaBaTes.

8.2 2321 CrienipanbHOE TIOMEIICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIbI0 M TEXHUYECKUMU
CpeZIcTBaMH 00YUCHHsI, CITYKAIIAMU [T TIpeCcTaBIeHus napopManuy ayauropun: Habop
JEMOHCTPAIMOHHOTO 000pyA0BaHHS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 5xpan HacTeHHBIH — 1 WT.; Y4yeOHO-HArIAAHbIE MOCOOUs — 9 1T, ;
Jocka - 1 miT.; Paboune mecta cTyaeHToB; Pabodee MecTo mpermnoaBaTesisl.

83 2305 ITomenieHre YKOMIUIEKTOBAHO CIICIIHATHN3UPOBAHHON MEOCITBIO M TEXHHUECKUMU CPEIICTBAMU
00yUYeHHS, CITYKAIUMH JJIs TIPEICTaBICHUS HHPOPMAITUH U OCHAIIEHO KOMITBIOTEPHOW TEXHUKOU C
BO3MOYKHOCTBIO MOJKITIOYCHHUS K CeTH «IHTepHET» U 00eCcTIedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHo-o6pazoBareabHyto cpeny HUMU Jlouckoit TAY: KommbioTepsl 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.; Kadenpamsaas 6ubnuorexa;

Cronbl komnbioTepHble — 6 wT.; Cron-tym6a — 5 mt.; Crynbs — 16 mr.; TemaTHueckue IiakaThl
—5mr.; Jlocka— 1 mt.; Paboume mecta cTyneHToB; Pabodee MecTo mpermogaBatels.

8.4 2102 CrnennanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOEIBI0 H TEXHIYECKIMU
CpenCTBaMH O0YYEHHS, CIy KaIlluMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060py10BaHus (IEPEHOCHOMN): 9KpaH - | mT., mpoekrop - | mrt., HeTOyK
- 1 wr.; Anmapar TBO — lmr.; Annapar TB3 — 1 wir.; Ilnura anexrpudeckas — 1 wr.; I[lnmura
nHarpesatenbHasg ES-HA3040 — 1 wr.; azoananuzarop ['XI1-3M — 1 wt.; Ornerymmrens — 1 mir.;
Benpo xonycHoe — 1 mt.; JlabopaTtopHas mocyna; PacTBOphI peaKTHBOB, HEOOXOIMMBIX TS
BBITIOJTHEHUS JTAOOPATOPHBIX paboT; AnTeuka ¢ MequKkameHTaMu — 1 mT.; Mebens tabopaTopHasi;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmieHsli mikad - 1mT.; Becsr Texnoxumunaeckue BJIKT-
500 - 1mT.; MydenbHas meus - 2 mT.; JJocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
IIpernoaaBaTens.

9. METOIMYECKHUE YKA3AHUS /151 ObYUAIOIINXCSI 11O OCBOEHUIO JUCIUILINHBI (MOAYJIST)

1. [onoxenune o Tekyuiei arrecranuu odydaroummxces B8 HUMU ATAY (BBeaeHo B AeiicTBUe mpukazoM aupekropa Nell9 ot
14 urons 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi ['AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2. XUMHS : METOIMYECKHE YKAa3aHUsI IO MOATOTOBKE K TEKyIIeMy KOHTPOIIIO JJIsl CTYyIEHTOB BceX Hampasienuid / HoBouepk. nHx.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

3. IpoBoBo3oBa, T.M. Xumus: 1a0. nmpakrukyM s ctyn. Bcex Hampasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHuIbIHA ;
Hosouepk. unx.-menuop. us-T Jlouckoii 'AY. - HoBouepkacck, 2018.

4. XuMust: METOJ. YKa3zaHMs IO U3y4. Kypca U BBII. KOHTP. paboThI U1 CTyA. 3a04. (opMel 00yy. / HoBouepk. HHXK.-MEeTHOP. UH-T
Honckoit 'AY, Cocr.: O.1O. llanamosa, T.W. IpoBoBo3oBa, Hosouepkacck, 2020.

5. Metoandeckiue peKOMEHIAIMN [0 OPTaHHM3aIMU CAMOCTOSTENIbHOM paboTel oOydaromuxcst 8 HUMU JATAY
[OnexrponHsIif pecypc] : (BBex. B aelicTBue mpukazoM aupekropa Nel06 ot 19 utons 2015r.) / HoBodepk. HHX.-MEJIHOP. HH-T
Jouckoit AY.-Dnekrpon. nan.- HoBodepkacck, 2015.- Pexxum goctyna: http://www.ngma.su

6. JpoeorozoBa T.M. Xumus [Texct]: cO. 3amad st caMm. pabOTHI CTYA. CIell. HampaplieHn# «Ha3zemHBIe TpaHCITOPTHO-
TEXHOJIOT. KOMITIEKChD»;— « DKCIUTyaTalysi TPAHCTIOPTHO-TEXHOJIOT. MAIlIMH W KOMIUTIEKCOBY» U «HazeMHbIe TpaHCTIOPTHO-TEXHOIIOT.
cpenctea»/T.1. [IpoBoBo3oBa, . A. Jlyranckas, JI.M. Ky3uenos; HoBouepk. urxk.-menuop. un-t AI'AY. — HoBouepkacck, 2015. — 35
c. — 50 7x3.

7. JposoBo3osa T.U. Xumus [InekrpoHHBIA pecype]: ¢0. 3a1ad s caMm. paboOThI CTyI. criell. HampasieHuid «HazeMHbIe
TPAHCHOPTHO-TEXHOJIOT. KOMILIEKCHDY;— « DKCILTyaTallisl TPaHCIIOPTHO-TEXHOJIOT. MAIIMH U KOMILTEKCOB» U «HazemHble
TpaHCIOpPTHO-TexXHOOT. cpenctBay/T.1. [IpoBoBo3oBa, . A. Jlyranckas, J[.M. Ky3ue- noB; HoBouepk. uax.-menuop. un-t JAIAY. —
Onekrpon.nan. — HoBouepkacck, 2015. X)KM/T; PDF; 1,15MB.— Cu- crem.tpeboBanus: IBMPC. Windows 7. AdobeAcrobat 9. —
3ari. cokpaHa.
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