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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

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henenp 14 1/6
Bun 3anaruit vo | PO | VI PIT
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
UYacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 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 2 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 2 OIIK-1.1 JI1.1J12.1 0

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

Ol




33 H3ydenue TeopeTudeckoro 15 OIIK-1.1 J1.1J12.1
Marepuaa, moAroToBka K OIIK-1.2 J12.2
MIPAaKTHIECKAM U TabOPaTOPHBIM JI2.3J13.1
paboram. Pemenne 3agau. 0132
BbrinosniHeHue pacyeToB K
KOHTPOJBHOU paboTHL
OdopmiieHre oT4era 1mo
1ab0paTOPHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOmo. /Cp/

Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1 H3ydenue TeopeTudeckoro 14 OIIK-1.1 J1.1J12.1
Marepuana, MoAroToBka K OIIK-1.2 J12.2
MIPaKTHIECKUM U TabOPaTOPHBIM JI2.3J13.1
paboram. Pemenne 3agau. 2132
Brinmonnenve KOHTPOIBHOM
paboTtel. OdopmiteHHE OTYETA 110
nabopaTOpHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOo. /Cp/

4.2 3aKOHOMEPHOCTH MPOTEKAHUS 1 JIT.1J12.1
XUMHUYECKHUX IIPOLIECCOB. OCHOBBI J12.2
TEPMOXUMUU U JI2.3713.1
TepMoauHaMUKH /JIex/

4.3 TemnoBbie 3PPEKTHI XUMHYESCKUX 2 JI1.1J12.1
peaxuutii /TIp/ 2.2

JI2.3713.1

4.4 Onpenenenre SHTAIBINH 2 JI1.1J12.1

obpazoBanus BobI /J1a6/ 2.2
J12.3J13.1

Pa3zpea 5. 5. CkopocTh

XHMHYECKHX peakumii u

XHMHAYeCKoe paBHOBeCHe.

5.1 M3yueHne TeopeTH4ecKoro 10 OIIK-1.1 JIL.1JI2.1
Marepuaia, oArOTOBKa K OIIK-1.2 J12.2
MIPAaKTUIECKUM U TaO0OPaTOPHBIM JI2.3J13.1
pabotam. Pemienue 3agau. 2192
BoinonHenne KOHTPOJILHON
pabotel. OdopmiteHre OTYETa 110
nabopaTOpHBIM paboTaMm.

[ToaroToBka K UTOrOBOMY
xoHTpOmo. /Cp/

5.2 Kuneruka xumuaeckux 1 JIL.1J12.1
nponeccos /Jlex/ 2.2

J12.3J13.1

53 3aBUCHMOCTbH CKOPOCTH PEAKIIMH 2 JIL.1J12.1
OT KOHILICHTPALMH U TEMIIEPATYpPBI. 2.2
Xumnaeckoe paBHoBecue. /TIp/ J12.3J13.1

5.4 CKOpOCTh XMMHUYECKHX PEaKIHH. 2 JI1.1J12.1
Xumuueckoe paBHoBecue /J1ad/ 2.2

J12.3J13.1

Paznen 6. 6. Boga. Oomas
XapaKTepPUCTHKA PACTBOPOB.




6.1 Boga. O0mias xapakreprcTuka 4 OIIK-1.1 JI1.1J12.1
pacTBOpPOB. OIIK-1.2 J2.2
Croco0bI BEIpaXXEHHSI COCTaBa JI2.3J13.1
pacTBOpOB. DU3NKO-XUMHUIECKIE 0132
CBOIICTBa pacTBOPOB

HEIJIEKTPOIIUTOB u
3JIEKTPOJIUTOB. 3aKkoH
Bant-T'opda u
Payiis.(AHain3 KOHKPETHBIX
CHUTYyaIi)
PacTBOpBI 2J1€KTPOIUTOB.
DnexTponuTHYeCcKas
nucconuanys. Kimaccuduxkanms
3NEKTPOJIUTOB. TEOpUs CHIIbHBIX
JJIEKTPOJIUTOB. 3aKOH pPa30aBIeHHS
OcBanbaa. ['maponus coei.
/JTex/

6.2 OO0mast xapakTepuUCTHKA 2 OIIK-1.1 JI.1J12.1
pactBopoB. Pacuet koHLIEHTpauuu OIIK-1.2 2.2
pactBopos /TIp/ JI2.3J13.1

2132

6.3 N3yueHne TeopeTuaeckoro 10 OIIK-1.1 JIL.1J12.1
MaTepuala, MOAroToBKa K OIIK-1.2 2.2
MIPAKTHYECKUM U Ja00OpaToOpHbIM JI2.3J13.1
pabotam. Penienue 3amad. 2132
BrimonHeHue KOHTPOJIbHOM
pabotsl. OdopmieHne oT4eTa Mo
1a00paTOPHBIM PabOTaM.

[ToaroToBka K NTOrOBOMY
xoHTpomo. /Cp/

6.4 IIpurorosnenue pacTsopa 2 JI.1J12.1
3alaHHO# KOHIIeHTparmu /J1ad/ J12.2

J12.3J13.1
Pa3zpnes 7. 7. PacTBOpbI
3/1eKTPOJIUTOB.

7.1 CBoiicTBa pacTBOpPOB. 2 OIIK-1.1 JI.1J12.1
KonnuraruBHele cBOMCTBa OIIK-1.2 J2.2
pacTBoOpoB (perieHne JI2.3J13.1
CHTYaI[HOHHBIX 33]1a4). 2132
Mp/

7.2 Peakiuu B pacTBOpax 2 OIIK-1.1 JIL.1JI2.1
3JIEKTPOJIUTOB. OIIK-1.2 J12.2
/J1ab/ J12.3J13.1

2132

7.3 N3ydenue TeopeTnueckoro 5 OIIK-1.1 JIL.1J12.1
Marepuana, MoAroToBka K OIIK-1.2 J12.2
MIPAaKTHIECKUM U JTaODOPaTOPHBIM JI2.3J13.1
paboram. Pemenue 3agau. 2132
OdopmiieHre oTyeTa 1o
n1abopaTOPHBIM paboOTaM.

IloaroroBka kK UTOrOBOMY

koHTpoo. /Cp/

Paznen 8. 8. ucnepcusbie
CHCTeMBI M KOJUIOHTHbIE
PacTBOpPBI.

8.1 JucnepcHble CUCTEMBI. 2 OIIK-1.1 JIL.1J12.1
Konnouansie pactBopsl /JIex/ OIIK-1.2 2.2

J12.3J13.1

01022




8.2 H3ydenue TeopeTudeckoro 1 5 OIIK-1.1 J1.1J12.1 0

Marepuaa, moAroToBka K OIIK-1.2 J12.2
MIPAaKTHIECKAM U TabOPaTOPHBIM JI2.3J13.1
paboram. Pemenne 3agau. 0132

OdopmiieHne oTyera 1o
71a00paTOPHBIM PabOTaM.
IlonroroBka kK UTOTOBOMY
xoHTpomo. /Cp/

8.3 Komnnouansie pactBopsl /J1ab/ 1 2 JI.1J12.1 0
J2.2
J12.3713.1

Paznen 9. 9. Okucure/bHO-
BOCCTAHOBHTEJILHBIE PEAKIHH.
OCHOBBI YIEKTPOXUMHH.

9.1 M3yueHne TeopeTuieckoro 1 2 OIIK-1.1 JIT.1J12.1 0
MaTepHaa, oATOTOBKa K OIIK-1.2 J12.2
MIPAaKTUYECKUM U TaOOPaTOPHBIM J12.3J13.1
paboram. Pemenue 3amay. 2192

OdopmiieHre oT4eTa 1Mo
71ab0paTOPHBEIM paboTaM.
IToaroroBka K UTOTOBOMY
koHTpoo. /Cp/

9.2 OKucnuTenbHO- 1 2 JIT.1J12.1 0
BOCCTAaHOBHTEIIBHBIE PEAKIINHY. J12.2
DIEeKTPOXUMUYIECKHIE JI2.3J13.1
cucreMsl /JIex/

9.3 Cocrasienne OBP /TIp/ 1 2 JI1.1J12.1 0

2.2
J12.3713.1

9.4 Peaxuuu okucieHus- 1 2 JI.1J12.1 0

BOccTaHOBJIEHUs /J1ab/ J12.2
J12.3J13.1
Paznen 10. 10. KonTpoan

10.1 ITonroroBka kK UTOTOBOMY 1 18 OIIK-1.1 JI1.1J12.1 0
KOHTPOJIIO OCBOEHUS AUCLUILINHBI OIIK-1.2 2.2
B (hopMme dK3aMeHa. /DK3amMeH/ JI2.3J13.1

2122

6. ®OH/I OTEHOYHBIX CPEJICTB

6.1. KoHTpO/IbHBIE BOIPOCHI U 3aJaHUS

3AJAHUA U1 KOHTPOJIBHOU PABOTBI CTYJJEHTOB

3A0YHOU ®OPMbI OBYUEHUSI

PaboTa cocTOHT U3 BOIIPOCOB, OXBATHIBAIOIINX KypC AUCIMILUINHEL, ¥ BHIITOJIHSICTCS 110 OTHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHp
BapHAHTOB 3aJ[aHNI KOHTPOJIBHOH pabOTHI, METOIMKA €€ BBITIOJIHEHUS U HE0OX0ANMas JINTEPATypa IMPHBEACHBI B METOIMUESCKIX
YKa3aHUAX AJ1s] HAHCAaHUS! KOHTPOJIBHOM pabOTel XHUMUS: METOJ. yKa3aHUs MO U3y4. Kypca H BBIN. KOHTP. paOOTHI AJIS CTYI. 3204.
(dhopMbI 00yH.

Be16op BapmaHTa omnpeenseTcs mepBoi OykBoH (haMIIINK CTyIeHTa 1 ITOocegHel nudpoii 3a4eTHOH KHIKKN. Kax sl cTyneHT
BBIMIOJTHACT KOHTPOJIBHYIO pabOTy B COOTBETCTBHHM C BAPHAHTOM 3aJaHU, OMPEACIIAEMOTO 0 IBYM MOCIEAHNM Iudpam ero mmdpa
(HOMep cTynmeHYecKoro Omiera U 3a4eTHOM KHrmkkn). Hanpumep, mudp cryaenta 30512, 1.e. nocnemuue uudps ero 12.
CrenoBartelsHO, CTYACHTOM JOJDKHA OBITH BBITIOTHEHA KOHTPOJIbHAS padoTa, BKIIOYAONIas 3a1a4i BapruanTa 12 B Tabmure 2.

Ne Bapu-anra Homepa 3aganuii KOHTPOIBHOH pabOTHI
Homepa TeM KOHTPOJBHOH 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




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

205

212

215
19
220
17
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212 224 248 276 292 303

75 15 40 44 72 85 114 124 152 172 183 193
218 230 257 265 297 311

76 6 25 57 76 90 120 131 156 177 184 199
207 235 245 277 286 308

77 11 26 52 65 94 107 134 145 166 189 200
213 238 249 269 290 316

78 20 29 45 67 86 115 125 148 173 185 194
208 239 251 270 298 318

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IlepeveHb BOMPOCOB KOHTPOIBHOM pabOThI

1. Yto Ha3BIBACTCS DKBUBAIECHTOM djaeMeHTa? UTo Takoe 3KBHBajJeHTHAs Macca? DKBMBaJEHTHBIA 00b-eM? PaccuuraTh

SKBUBAJICHTHBIE MACCHI yTIIEPOIa, HCXOISl M3 COCTaBa OKCHA U JUOKCUAA YTIepoa.

2. UTto Ha3bIBaeTCS SKBUBAJICHTOM CJIOXKHOTO BeriectBa? Kak onpenensiroTcsi S5KBUBaJICHTHBIE MAcChl OK-CHIO0B?

OCHOBaHHMH? BEMHUCINTG SKBUBaJICHTHBIE Macchl OKcuIoB amoMuHUSA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n

6apus Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOXKHOTO BeulecTBa? Kak ompenensiorcsi SKBUBaJIeHTHbIE Macchl kucaot? Coneit?

BprauciuTh SkBHBasIeHTHBIC Macchl ochoproit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amomunns Al2(SO4)
3 u pocdara kanbiwst Ca3(PO4)2.

4. BbIunCINTh PKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 9TO 2 T €ro B3auMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHolt

kucaotel HCL

5. BbIuncinTh aTOMHYIO Maccy JBYXBaJIE€HTHOIO 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOJOPOJIOM CO-AEPKUT 5,88 %
BOJIOPOJIA.

6. BbIuMCINTG aTOMHYIO MacCy YEeTBIPEXBAICHTHOIO 3JIEMEHTa, 3Has, YTO ero okcuj coxepxut 13,39 % xucnopona.




7. Ha BoccranoBnenue 9,9375 r okcuna ABYyXBaJIEHTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO NpH H.Y.
YeMy paBHBI 3KBUBAJICHTHBIC MacChl OKCH1a, MeTalllla, aTOMHast Macca Metayuia? Kaxoit aTo meramn?

8. Ha pactBopenue 8,43 r meramia morpedoBanoch 7,35 T cepHON KUCIOTHL. ONpenenTh SKBUBAJICHTHYIO MacCy MeTasia
1 00BEM BBIICIUBIIETOCS BOAOPOAA (YCIOBHS HOPMATIBHEIE).

9. OnpenenuTs YKBUBAICHTHYIO Maccy M Ha3BaHHE JABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITECHSIOT U3 PacTBOpa
cepebpsiHOH conun 4,32 T pacTBOpa cepedpa.

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

1. ITpu cxuranuu 0,9 T TpexBaJEHTHOTO MeTasa HoiydeHo 1,7 T ero okcuaa. OmpeaenuTb aTOMHYIO Maccy MeTajia U
COCTaBUTH (hOPMYITY €T0 OKCHIA.

12. CKOJBKO MOJICH M SKBHUBAJICHTOB COCTAaBISIOT 342 kr cynbdaTa amomuHus Al2(S04)3?

13. CdopmynupoBath 3ak0H ABoragpo u ero cieactus. Kakoit oobem 3anumaror 1022 Mosiekysa a3oTa Mpu HOPMaJbHBIX
ycnoBusx? Kakyro Maccy MMeeT 3TO KOJIM4eCTBO a3oTa?

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

15. IT10THOCTH MapoB Cepsl MO KUCIOPOAy paBHa 8. M3 CKOIBKMX aTOMOB COCTOMT MOJEKyJa Cepbl?

16. Macca | 11 KpUIITOHa IPU HOPMANbHBIX ycIoBUAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMUT MOJEKyJa raza KpUITOHA?
17. Kaxkoit 06peM mpr HOpMaNTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razos pasHa 1,34 r, a apyroro — 1,26 r. BeIUuCIUTb MOJIEKYJISIDHBIE MACChl 3TUX Ia30B, UX
IUIOTHOCTB 110 BOJOPOAY U YHCIO MOJIEKYT B 1 JI Ka)J0ro rasa.

19. CKOJIbKO a) MOoJiel; 0) MOJIEKYJT BOAOPOAa COACPKUTCS B 5 M3 3TOro rasza, M3MEPEHHOTO MPHU HOPMAJBbHBIX YCIOBHSX?
20. Kakoii 00beM Tpu HOPMaNbHBIX YCIOBHAX 3aHMMaroT: a) 0,1 mMons okcuaa 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 sABnsieTcs Ba)KHEHIIUM IMPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTu mpuMepsl COOTBETCTBYIOIUX PEaKIUi U 1aTh
Ha3BaHUS B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Yto sIBIsIeTCS BaKHEHUIIUM MPU3HAKOM KHCIOTHBIX OKCUI0B? IIpuBecTH mpuUMephl COOTBETCTBYIOIUX PEAKIMN U 1aTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYPE.

24. B gem ocob6eHHOCTH aM(poTepHBIX oKcuaoB? Kakue u3 MpUBEEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTepHBIMH

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

Ha3BaTh B3aMMOJCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYCCKOI HOMEHKIIAType.

25. Kakxne BemecTBa Ha3bIBalOT OCHOBaHMsIMU? Hammcats (opMyIIBI THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX 10 CUCTEMAaTUUYECKOH HOMEHKIIATYpe.

26. C KakuMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeET pearupoBath ruapokcun kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucats ypaBHEHUs peakUuil U Ha3BaTh B3aUMOIECHCTBYIOLIME BEIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

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

28. C kaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanucats
COOTBETCTBYIOIME PEaKIUH U Ha3BaTh B3aMMOEHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTHYECKOIl HOMEHKIIAType.

29. Kakue peakuun XapakrepHs! Juis Kucinot? IIpuBecTu nmpuMepsl TaKUX pEeakiMil A7 a30THOM KMCIOTBHI U Ha3BaTb BCE
B3aMOJICHCTBYIOIIHE BEIIECTBA [0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 mepedncineHHBIX HMXKE KUCIOT MOTYT oOpasoBats kucislie conu: HCIO4, H2S0O4, CH3COOH, H3PO4, HCI?
Hanucate GopMyIibl KMCIIBIX coneil U Ha3BaTh MX IO CUCTEMAaTUYECKOH HO-MEHKIIAType.

31. Kakne BemecTBa Ha3bIBarOTCS cosiMu? JlaTh KIacCH(HKANIO COJIEH, MPUBECTH MPUMEPHI CPeA-HHUX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIIATYypE.

32. HasBats 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, HazBats comu: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns comneit, (hopMyIIsl KOTOPBIX MPUBEICHBI HIXKE, BEIOPATh OTAENBHO: a) OCHOBHBIC COIM; 0) HOPMAlIbHBIE

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

36. Harmmcats ypaBHeHus peaxuii o6pasoBanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynsraTe B3aUMOICHCTBUS: a)
OCHOBHOTO U KUCJIOTHOTO OKCHJIOB; 0) OCHOBaHUS M KUCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCHJIa U KMCJIOTHI; T) OCHOBAaHHUS U

KHCJIOTBI.

37. Hanmcats ypaBHeHus peakuuii o6pazoBanus coneir K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOJICHCTBUS: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB;  0) OCHOBAHHS M KUCJIIOTHOTO OKCHJIa; B) OCHOBHOTO OKCHJIA M KUCJIOTHI; T) OCHOBAHHUS U
KHCJIOTBHI.

38. Harmncats ypaBHEHHs peaxiuii, JIKAIINX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpenuit — cynep-¢ocdara Ca(H2P0O4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nammodoca (NH4)2HPO4. Hazpate conu, BXOASIINE B COCTAB ATHX yIOOPEHUIA.
39. Hanwucats popmynsl kucioT, oTBevyaromux okcuaam MnO3, Mn207, V205, CrO3, P20S5. HanucaTs ypaBHEHUS! peakuuit
B3aUMOJIEHCTBHSA 3TUX KUCIIOT C THAPOKCHIOM Kallisl U Ha3BaTh MOJyYEHHbIE CO-JIU [0 CUCTEMATUYECKOH HOMEHKIIATYpE.

40. C kakMU W3 MEPEYHCIICHHBIX HIKE BEIIeCTB OyeT pearupoBath constHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CoctaButh ypaBHEHUs peakuuii 1 Ha3BaTh IOJyYCHHBIC BEIIECTBA [10 CHCTEMAaTHIECKO HOMEHKIIAType.

41. KBaHTOBBIE YnCla NEKTPOHA: 0003HAUCHUE, IPHHUMAEMble 3HaueHUs, GU3HYeckuit cMbIca. YTo xapakTepusyeT IIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTaIbHOEe KBaHTOBOE umcio? Kak oHO BeIpaxkaercs? UTO 03HAYAET MOHSATHE «IHEPTeTHUECKUE

noypoBHU»? YeMy paBHO MaKCMMaJIbHO BO3MO>KHOE YMCIIO JIEKTPOHOB Ha KaXKI0M M3 IoxypoBHel? Kakue popmbl nmerot




3JIeKTpOHHBIE 007aKa s-, p-, d-, f- anexrponos?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIPEIeNsICT OPUCHTAIMIO IEKTPOHHOro obnaka B mpocTpancTBe? CKOJIBKO
MIPOCTPAHCTBEHHBIX OPUCHTAITUIH BO3MOXHO: a) JIJIst $- QJIEKTPOHOB; 0) JUIS p- 3JEK-TPOHOB; B) s d- 1 f- 371eKTpOHOB?
44. CoCTaBUTh JIEKTPOHHYIO (HOPMYITYy dJIeMeHTa, Ha M-9HepreTHYeCKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

PacnipeniennTh BCe AIEKTPOHBI ATOMA 3TOTO JIEMEHTA 0 SHEPTeTUYCCKUM sueiikaM. B KakoM mepuojie, rpyIe U MoArpyIie
MEPHONICCKON CHCTEMBI HAXOJUTCS ATOT DJICMEHT?

45. CoCTaBUTh JMEKTPOHHYIO (HOPMYITY dJIeMeHTa, Ha N-9HepreTHYECKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3IIEKTPOHBI aTOMa 3TOTO JIEMEHTa M0 YHEPTeTUIECKUM sUueiikaM. B kakoM mepuojie, rpyIne U NoArpymie
MEPHOINYCCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

46. Chopmynuposats npasmiio ['yana. [Touemy Ha TOCIEHEM 3JIEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO IO
OJHOMY S- 3JIEKTPOHY?

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

a) DIIEKTPOHHOH (hopMyIToH;
0) PHEPreTUYECKUMH STYCHKAMH.

49. [ToyeMy BO BTOPOM IEPUOAE NMEPUOJHMYCCKON CHCTEMBI HE MOXKET OBITh Oosiee BOCEMH 37eMeHTOB? OOBSCHUTH 3TO,
HCXOJIS U3 CTPOCHHMS aTOMOB.

50. M300pa3uts pacmpeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM SYeHKaM B aTOMax aproHa, KambIws, docdopa.

51. Yro Ha3bIBacTCs HOPMAaJbHBIM HJIM OCHOBHBIM COCTOSIHHEM atoma? UTo Ha3bIBaeTCs ero BO30YKICHHBIM COCTOSHUCM?
H300pa3utk pacrpeneneHue 3JICKTPOHOB 110 KBAHTOBBIM sYCHKaM B HOPMaJIb-HOM U BO30YKACHHOM COCTOSIHUH CEpBI M XJIOpa.

52. [Mouemy kucIOpON U PTOP MPOSIBISIOT IMOCTOSIHHYIO BaJIeHTHOCTbD, a UX aHanmorn B VI u VII rpynmnax meproandeckoit

CHCTEMBI cepa U XJI0p — nepeMeHHy0? M300pa3uth pacnpeaenceHne 3JeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 110 KBAHTOBBIM STY€HKaM B
HOPMAJIEHOM U BO30YKICHHOM COCTOSIHHUSIX.

53. CocTaBHTH IOJHBIC 3JIEKTPOHHEIE (DOPMYIIBI IIe3Us], TepMaHUs, BaHAIHUI U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMelcTBaM IPUHAAJIEKAT ITH JIEMEHThI?

54. CocTaBUTh MOJHBIE IEKTPOHHBIE (HOPMYIIBI KANbIHUsA, MEIH, CBUHIA U IIyToHHA. K KakiM >JIeKTpOHHBIM ceMeHCcTBaM
NPUHAJIEKAT 3TU INEMEHTBI?

55. Kak m3MeHSFoTCsI CBOICTBA P- 3JIEMEHTOB C YBEIMYEHHEM 3apsIOB s/ep UX aTOMOB: a) B Npeetax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmnsl. OTBET NPOMLTIOCTPHPOBATH IPHMEPaMH.

56. Kakue 31meMeHTBl IEpHOANYECKOH CUCTEMBI MIPEICTABISIIOT COOON CaMblif aKTUBHBIN METasl U caMblil aKTHBHBIN
HemeTau? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHBIC (POPMYJIBI STHX 3JIe-MEHTOB.

57. Uro Takoe NOTEHLMAI UOHU3ALMU 31eMeHTa? UTo Takoe CpoACTBO K EKTpoHY? Kak M3MEHSIOTCS 9TH BEJIUYMHBI C
BO3pacTaHUEM 3apsijia sipa SIEMEHTOB B Ipeenax: a) rpynmnsl; 0) nepuoaa?

58. B ueM 0coOEHHOCTD 3IEKTPOHHOTO CTPOCHHS JIAHTAHOMOB U aKTHHOWJIOB M KaK OHAa OTpPa)KaeTcsl Ha MX XMMHUYECKHX
cBOMcTBax?

59. BaneHTHBIC 7IEKTPOHBI ATOMOB 3JIEMEHTOB OMHCBHIBAIOTCSA (popMynamu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. HazoBuTe 3TH 37IEMEHTBI U COCTABBTE MOJIHBIE 3JIEKTPOHHbIE (JOPMYJIBI UX ATOMOB.

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

61. Jlate oOmue mpeAcTaBlIeHHs O BOSHUKHOBEHUH XHMUYECKOM CBA3M M €€ OCHOBHBIX XapaKTepucTukax. YTo Takoe JIMHA
CBsI3H, ee 3Heprus? YTto Takoe BaneHTHBbIE yriibl? [IpuBecTy mpumepsl.

62. CdopmymupoBaTh OCHOBHBIC TIONOKEHUSI MeTOIa BaleHTHBIX cBs3eil (BC). Omucars ¢ mo3unuii Mmetoga BC cTpoenune
monexyn H2 u N2.

63. ITpuBecTH mpuUMepsl MOJNEKYN BEILECTB, B KOTOPBIX aTOMBI COEUHSIINCH Obl KOBAJICHTHOM MOJSPHOI U HEMONAPHON
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJICKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3AIel 3JIeKTPOHHBIX 00yaKkoB. Kakoil yroa Mexmy cBA3SMH B 3TOI
MoJekye? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.

65. [TpuBecTy nprMep MOJICKYJIbI ¢ Sp2- THOpUIU3AIMEH 3JIEKTPOHHBIX 001akoB. Kakne yriibl Mexay CBA3SMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp3- THOpHAN3aLUel IeKTPOHHBIX 00sakoB. Kakue yrisl MexIy CBA3SMHU B 3TOH
Mornekyne? M300pa3uTh ee NpOCTPaHCTBEHHYIO CXEMY.

67. N300pa3uthk cTpykrypHbie Gopmyisl coeaunenmnii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETICHH
OKHUCJICHHOCTH JIEMEHTOB B 9TUX COeAMHEHMIX? Kakie TUIBI XMMUYECKHUX CBA3EH UMEIOT MECTO B MX MOJIEKYJIax?

68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBszei
B 3THX MOJIEKyNax?

69. Kakxue THIel XuMu4deckol cBA3M HMeEIOT MecTo B coequHeHnAX FeNH4(S04)2 u Cu2(OH)2CO3? OTBeT MOTHBHPOBATS.
70. Kakne xapakrepHCTHKU HCHONB3YIOT Al OLCHKH KOBAJIEHTHOW cBs3U? IIpuBECTH MpHMEpHI.

71. Harmmcats ctpykryphbie ¢hopmyiasl HNO3, H2SO3, KMnO4. Yka3aTh CTeleHH OKUCIEHHOCTH 3JIEMEHTOB B 3THX
COETMHEHUSX U 0XapaKTePHU30BATh THUITHI XUMUYECKHX CBS3EH B 3THX MOJIEKYJIaxX.

72. Kak npomncxomur Bo30yXICHNHE IEKTPOHOB M THOPHUIM3AIMS AICKTPOHHBIX opOuTaneii? Buasl rubpuansarmm.
IIpuBecTu npumepsl.

73. Kax obpa3yercs nonHas cBsi3b? Kakue anmemMeHTH criocoOHbI ee 00pa3oBbIBaTh? IIpHBECTH IPUMEPEL.

74. B gem 0c0OEHHOCTH TOHOPHO-aKIENTOPHOH cBsA3u? OOBICHUTH HX Ha IpHMepe oOpa3oBaHus kaTnoHa NH4+.

75. Kaxk obOpasyercss xumudeckas cB3b B KpucTamiaax MeTamtoB? Kak 3aBucaAT BaxkHeWmue (u3nueckue cBOWCTBAa METALIOB
OT 0COOEHHOCTEH METAIUINYECKOH CBA3N?

76. JlaTh XapakTepucTUKy BOJIOPOJHON cBszu. Kak Bimser obpasoBanue aumMepoB Boabl (H20)2 Ha ee ¢pusnveckue
cBOlicTBa?

77. Kakue THIBl XUMHYECKOH CBSI3M MMEIOT MecTo B Moiiekynax NH3, CO2, C12? N300pa3ute reoMETpHUECKOE CTPOCHUE




MOJIEKYI ¥ CXeMbI epEeKPbIBAaHHS HIIEKTPOHHBIX 00IAaKOB.

78. VYkazath THUIBI XUMUYEeCcKOH cBsi3u B Mosiekynax CH4, O2, HCN. IlpuBecTu cxeMbl EpeKpbIBAHUS AJIEKTPOHHBIX
00JIaKOB.

79. W300pa3uth 31eKTPOHHBIMU YpaBHEHUSIMHU TIporieccs! obpaszosanus Monekyn KCl, Na20, A1203. Kakoif tun
XUMUYECKOI CBSI3M MMEET MECTO B 9THX COCANHEHHUSX?

80. YTo Takoe OTHOCHTENbHAS JIEKTPOOTPULATEIHLHOCT IEMEHTAa M KaK OHA BIIHMSACT Ha CTEHECHb HOJIIPHOCTH CBS3H aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI nanGonee 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 KaXKIOH U3 9THUX peaKiuil.

82. Beruncinth 3Hadenne AH® 11 mpoTekaromux B )KUBBIX OpPraHU3Max PEeaKUil MPEeBPAIICHHUS TITI0-KO3bI:
a) C6H1206 (k) = 2C2H50H (k) + 2CO2 (1)

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

Kakast 13 3THX peakiuii 1aeT OpraHu3My OOJIbIIe SHEPTUU?

83. TemmoBo#t A3 GeKT peakiuy raieHuss U3BECTH

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

paBeH 65,3 k/Ix. CKOJIBbKO TEIUIOTHI BbIIe-TUTCs Npy rameHuy 100 Kr HerareHol U3BeCTH BOJON?
84. BoccTaHoBieHHE 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 (1) = 4NO (1) + 6H20 (r), AH°=-904,8 x/Ix

86. BonsHoit ra3 mpencrasiser coboi cMech paBHBEIX 00BEMOB Bojopona u okcuza yraepoxaa (II). Haitu xommaecTBo
TEIUIOTHI, BRIAEISIOIENCS pH cxxuranui 1 M3 BogsiHoro rasa (1o CO2 u H20), u3sMepeHHOro Npu HOPMaJIbHBIX yCIOBUSX.

87. Berancnuth, CKOJIBKO TEIUIOTHI BBIIASIHUTCS IPpH oOxure 1 Kr cyibduaa IMHKA 110 PEAKIUH:

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

88. Omnpenenuts crangapTHyo 3HTaIbnuI0 (AH®) obpazoBanust PH3, ucxons u3 ypaBHEHHS:

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

89. Hcxons u3 temtoBoro 3ddekra peakimuun

3CaO (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/lx
onpenenuts AH® o6pazoBanus oprodoc-darta kanpuus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00beMbl Bojopona u arerwieHa C2H2, B3sSThIX NPU OJMHAKOBBIX YCIOBHUSX.
B xaxoM ciydae BEIIENHTCS OonbIne TertoTs? Bo ckonbko pa3?

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

92. UYro Takoe u3obapHO-U30TEpMUUECKUi moTeHman (dHeprust ['nb6ca)? Kak ompenensiercss n3mMmeHenue sueprun [ mo60ca B
pe3yabTaTe XUMUYECKOH peaKny U KaK OHO BIIMSIET HAa HAPABICHHOCTh PEaKIIH?

93. Paccuurare usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (k),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTb, Kakas PeaKiis CllocoOHa Mp-TeKaTh CaMOIIPOU3BOIBHO.

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

NHA4CI (k) + NaOH (x) = NaCl (k) + H20 (r) + NH3 (r).

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS IIOJTyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?
96. BbIaucnTh 3HaYCHUST CIEAYIONIMX PEAKIi BOCCTaHOBIeHHs okcumaa 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)

IIpoTexanne kakoit U3 ITUX peaknnii HanboIee BEpOsITHO?

97. PaccunTarh 3HaYCHHs CIICAYIOLIMX PEAKUUIl M YCTaHOBUTH, B KAKOM HAIPABICHUH OHU MOTYT IPOTCKAThH
CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSX IpH 25 °C:

a) Pb () + CO (1) = PbO (k) + C (rpadur)

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

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

98. Kakue 13 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOIIOM 110 cBoOoaHOTO Metaynia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepeyrciaeHHbIX OKCHIOB MOTYT OBbITH BOCCTaHOBIIEHBI 10 cBOOOIHOrO MeTamia amoMmunueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHCTEM:

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

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

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

101. UeM n3MmepsieTcsi CKOPOCTh XUMHUUECKON PEaKIHU M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrare BenmMUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecnu mpu koHIeHTpanusax BemiecTB A u B, paBHBIX




cootBercTBeHHO 0,03 1 0,02 MOTIB/11, CKOPOCTH peakuuu paBHa 6°10-5 MOIb/(JI*MHUH).

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

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

4TOOBI IIPH YMEHBIICHNH KOHIICHTPAIHHX BemecTBa A B 4 pa3a CKOPOCTb MPSMOI peakuy He H3MEHMIACH?

104. Peaxuus mexny BemectBamu A U B mpotekaeT no ypaBHeHuio 2A + B = A2B. KonuenTpanus BemectBa A paBHa 6
Moutb/11, BemectBa B — 5 monb/i. KoHcranTa ckopoctr peakunu pasHa 0,5. BEIMHC-TUTE CKOPOCTh XMMHYIECKOH PEaKINHU B
HaydalbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOI'Jla B peakIIMOHHOH cMecu octaHeTcst 50 % BemecTsa B.

105. B xakoM HanpaBJIEHUM CMECTUTCS PABHOBECUE PEAKLIUU:

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

IIpY YMEHBIICHNN 00bheMa B CHCTEME B JIBa pa3a?

106. Peaxniust mpoTekaeT IO ypaBHEHHIO

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

Kax M3MEHHUTCS CKOPOCTh PEaKIUy Mociie pa30aBlICHUs pearnpyolei cMecH B 4 paza?

107. Kak m3menwurcst ckopocts npsmoit peakiu 2S02 (1) + O2 (1) [ 2SO3 (T), ecnu 1aBiIeHNe B CHCTEME YBEIWYNTH B 4
pasa?

108. JBe peaxiuu npu Temneparype 20 °C mpoTeKaloT ¢ OJAWHAKOBOW CKOPOCThIO. TemmepaTypHblid K03 PHUIUEHT CKOPOCTH
TIepBOI peakuy paBeH 2, BTopoit 3. Kak OymayT OTHOCHTBCS MEXTy CO00H CKO-POCTH peaKImii, eciii uX mposectd mpu 60 °C?

109. OmnpenenuTs TeMIepaTypHbIi KOd(QQUIMEHT CKOPOCTH PEaKIiy, €M 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 KOHLIEHTPAIMK pearupyroIuX BeIIeCTB MOXKHO CMECTHTh €€ PABHOBECHE
BIIpaBo?

111. Kakoe cocrosiHMEe CHCTEMBI Ha3bIBAaeTCsl XUMHUYECCKIM paBHOBecHeM? [IepeuncinTs Mpru3HaKu MCTHHHOTO XHMHYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BbIpaKeHUS! KOHCTAHT PAaBHOBECHS PEAKLIHIA:
2NO (r) + 02 (r) [1 2NO2 (r); MgCO3 (1) [1 MgO (1) + CO2 (1); FeO (1) +
CO (1) [J Fe (1) + CO2 (7).
113. Kak moBnusieT MOBBIIIEHNE TEMIEPATyPhl U JaBICHUS Ha PAaBHOBECHE CIEAYIOIINX 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 x]lx
114. Kak moBnusieT MoOBBILIEHHE TEMIIEpaTyphbl U JaBIEHUS Ha PaBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
C (1) + CO2 (r) [] 2CO (v), =+172,5 x/Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 xllx
N2 (r) +02 (r) [J 2NO (1), = 180 xlx
115. B Kakux M3 NpUBEIECHHBIX HWKE PEaKUil M3MCHEHUE JIABJICHHS HE BBI3OBET CMEIICHHS PaBHOBECHUS M IoYeMy?

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

N2 (r) + 02 () [ 2NO (1)

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

CO (r) + H20 (r) 01 H2 (r) + CO2 (1)

116. Harmcats BEIpa)KeHHS] KOHCTAHT PABHOBECHS CIIETYIOIINX OOpPaTUMBIX XUMHUYCCKAX PEAKIIHiL:

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

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

4HCI (r) + O2 (1) [1 2H20 (1) + 2CI12 (T)

117. Yka3aTh, KAKUMH H3MEHCHUSMH TEMIIEPaTyphl, JaBJICHNUS W KOHIICHTPAIMH peardpyronuX BEIECTB MOXKHO JOOUTHCA
MaKCHMAJIBHOTO BBIXOJIa aMMHUAaKa M0 PeaKIUu:

N2 (r) + 3H2 (r) [0 2NH3 (1), =-92.4 xJIx.

118. Peakist mpoTekaeT MO ypaBHEHUIO:

2802 (r) + 02 (r) I 2803 (1), = -284,2 x/Ix.

Vi3MeHeHneM KaKuX MapamMeTpoB MOKHO JTOOUTHCS CMELICHUs PABHOBECHS B CTOPOHY 0oOpa3oBaHus okcuaa cepsl (VI)?

119. Ha ocnoBannu nmpuanuna Jle-1llatense onpenenure, B KAKOM HaIllpaBICHHH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) IpH
TOHIDKCHUH TEeMIIepaTypsl; 0) IpH YBETHICHUH JaBICHUS:

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

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

120. Kaxumu n3mMeHeHHsIMH TeMIepaTyphl U AaBIEHUS MOXKHO CMECTHTh PaBHOBECHE B CTOPOHY NMPOIYKTOB Pa3IOXKEHHS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); = 178 xllx

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

121. Yemy paBna maccoBas aoss NaCl B pacTBope, coiepkanieM 3 MOJb XJIOpUja HaTpus B 2 KT pacTBopa’?

122. Cwmemanu 50 r 30 %-Horo pactBopa HekoToporo BemiecTBa U 140 r ero 45 %-Horo pacTBopa. BeiuncianTh MaccoByro
JIOJIIO TIOJTyYE€HHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBopa cepHON KUCIOTHI (IutoTHOCTH 1070 Kr/M3) HEOOXOIUM IS MOJTHOTO pacTBOpeHus 20
I KaJIbIHs?

124. CKOJBKO TPaMMOB PacTBOPEHHOTIO BelecTBa comepkurcs B 200 mir:

a) 0,5 M pactBopa nutpara maraus Mg(NO3)2; 6) 0,1 H. pactBopa dochopnoii kuciaoTsl H3PO4; B) 0,02 M pacTBOpa rHapoKcua
ammonust NH4OH?

125. B 1,5 1 0,125 H. pactBopa conepxkutca 13,91 r pacTBOpeHHOrO BemecTBa. HaliTu €ro 3KBUBAJIIEHT-HYIO Maccy.

126. Cxonpko mMuutmutpoB 0,1 H. pactBopa H2SO4 notpebyetcst ans B3aumoaeiictausa ¢ 200 mia 0,5 H. pactBopa BaCl2?




UYemy paBHa Macca oOpasyroImerocst ocaaka cyiabdara 6apus BaSO47?

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

128. Beranennts MomsapaocTh 10 %-Horo pactBopa HNO3 mnotHOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutcs B
2 1 3TOTO pacTBOpa’?

129. W3 400 r 40 %-noro (o macce) pactsopa H2SO4 BemapuBanuem ygamunu 50 r Bogsl. YeMy paBHa MaccoBasi J0Jis
H2S04 B ocraBmemcs pactsope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBMHHCINTS HOPMAIBEHOCTB, MOJISIPHOCTE,
MOJISIBHOCTD PACTBOPA.

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

132. Crkonbko JIuTpoB 24 %-Horo pactBopa KOH (mumotHOCTBIO 1218 Kr/M3), HEOOXOAMMOTO JUTSI 3aTMB-KH IEIOYHBIX
aKKyMyJISITOPOB, MOXKHO IpurotoBuTh U3 10 1 48 %-noro pactopa KOH (mmotHO-cTRIO 1510 KI/M3).

133. CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CEpPHOM 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 32JTUBKU KUCJIOTHOTO
akKymynsropa?

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

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

136. Cxoipko MIITHIHTPOB 96 Y%-Horo (o 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 (mnotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COJEPIKUTCS B 1 71 9TOTO pacTBopa?

138. Ckonpko: a) TpamMMmoB; 0) moneii xnopuaa xenesa (I11) FeCl3 conepxurcs B 3 1 25 %-HOTo 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
%-HbI#1 (110 Macce) pacTBOP COJSTHOW KUCIIOTHI?

140. Kakoii 0o6vem Bonsl Hamo 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 AaBlIeHHME pacTBopa, coiepskamero B 2 1 18,4 r munepuna C3H8O3, mpu 27 °C.

143. IIpu 0 °C ocmoTnueckoe aasieHue pactropa caxapa C12H22011 paBao 3,55¢105 INa. Cxonbko rpaMMoOB caxapa
conepxxurcs B 1 1 pactBopa?

144. IIpu xaxoll TemmepaType OCMOTHYECKOE [aBJIEHHE PacTBOpa, cogepkamiero 18,6 r anmiuna COHSNH2 B 3 1 pactsopa,
nocturuer 2,84+105 Ia?

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

146. PaccunTaTs OCMOTHYECKOE JAaBICHHE PAcTBOpa HEINEKTPONIUTA, coaepxariero 1,52+1023 moxekyn ero B 0,5 1 pacTBopa
mipu: a) 0 °C; 6) 27 °C.

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

148. BbIUMCINTE MOJIEKYJIAPHYIO Maccy IIIIOKO3bI, €CIIM JaBJIeHHe BOISHOIO Iapa Haja pacTBOpPoM 27 T rmioko3bl 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 BOJIBI AJIS IOJTyUEHHS PacTBOPA, AaBieHue KoToporo Ha 33,3 I1a Huke AaB-neHus napa Boabl? BEIMUCIUTE MacCOBYIO JI0IIO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnsier 1227,8 Ila. B kakoM KOJIU4ecTBE BOJBI CIENYET PACTBOPUTH 16 I' METHIOBOIO
crupra CH30OH nis nonyuenus pactsopa, gasieHue napa koroporo coctasisger 1200 I1a npu toii xe Temneparype? Berauciuth
MmaccoByto gomo CH3OH B atom pacTBope.

151. JlaBnenue mapa pactBopa, comepxariero 155 r anumuaa COHSNH2 B 201 1 adupa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. JaBnenue napa 3¢upa npu 3toii Temmeparype paBao 86380 I[1a. Pac-cuntaTh MONEKYIAPHYIO Maccy ddupa.

152. Cxonbko rpammoB HadranuHa C10HS pactBopeno B 2 kr GeH30I51a, €CIM 3TOT pacTBOP KpHcTayuusyeTcs mpu 3,45 °C?
Temmeparypa KpHCTaUTH3alKU yucToro 6en3ona 5,40 °C, a ero kpuockonuveckas kouctanta K = 5,1 °C.

153. OnpenenuTh MOJCKYJSIPHYIO Maccy Kam(opbl, eciu pacTBop, coaepxarmid 0,552 v ee B 17 T 3pu-pa, KUITUT TpU
temnepatype Ha 0,461 °C BbIme, 9eM 9ucThIi d¢up. D0yumcKonndecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxonss C2H4(OH)2 veob6xoaumo 100aBUTH K 5 J1 BOJBI, UTOOBI MOJNYYUTh aHTHU-(PU3, 3aMep3aI0IUl
ripu -15 °C? Kpuockonuueckas konctanTa Bojsl K = 1,86 °C.

155. BbIuucinTh KpUOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbIM pacTBOp 3TmioBoro cnupra C2ZHSOH
KpUcTauzyercs npu -5 °C.

156. BoeruncnuTh TeMrieparypy KpUCTaJLTH3aIluu pacTBopa, conepkamiero 20 r caxapa C12H22011 B 400 r BOjbI.
Kpuockonunueckas koHctanTa Bozbl K = 1,86 °C.

157. PactBop, cocrosmuii u3 9,2 r iona u 100 r metunosoro cnuprta 3akunaer npu 65,0 °C, a uucrelii cniupt — npu 64,7 °C.
O0ymnuockonuueckas koHcTanTta cnupra E = 0,84 °C. 13 cKOIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO iHoaa?

158. Ipu kakoit MPHONU3UTENEHO TeMIepaType OyIeT KUleTh U Kpucraum3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIMPTa
C2H50H B Bone? D0ymumockonnieckast konctanrta Bojpl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAIEKTPOIHTa, coaepkaiero 3,01¢1023 mMonekys B IUT-pe BOIBI?
DOYTHOCKOTTUYECKast KOHCTAHTa BOIbI E=0,52 °C.

160. Ha ckonbko rpagycoB MOBBICUTCSI TeMIepaTypa KueHust Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yTMoCKouIecKast KOHCTaHTa BOJbI E=0,52°C.

161. Omnpenenuts pH u pOH pactBopa, comepxaruero 6,75¢10-10 mons/n OH™.




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

163. Yemy paBHBI KoHIeHTparu 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 %) Gonbmre, uem B 1 H. pactBope H2S04 (o =
51 %)?

165. Ornpenenuth koHueHTpanuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonusi NH4OH, eciu Knuce = 1,77 « 10-5.
166. KoncranTa aucconmarnmu oprodochopHoit kuciorsl H3PO4 no nepsoii crynenu pasHa 7,11¢10-3. [IpeneOperas
JHCCOIHAIIEH 10 IPYTUM CTYIEHSIM, BBIYUCIUTE KOHIEHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCIOTEL.

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

1,34, 4,25 %. Beraucnauts Knuce CH3COOH s 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AUCCOIMAIIMH HE 3aBUCUT OT
KOHIIEHTPAILIMU pacTBOpa.

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

K03 (UIMEHT 3TOr0 pacTBopa.

169. Hasnenue BomsHOTO Mapa Haja pactBopoMm 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Ila. Berauciauts
M30TOHUYECKUH K03(h(UIMEHT, eClIU JaBlIeHUe BOASHOTO Mapa IpH 3Toi Temmeparype paBHo 1,0133105 ITa.

170. PactBop, coaepskaruii 8 r NaOH B 1000 r H20, xunut npu 100,184 °C. OnpenenuTh H30TOHUYESCKUAN KOIPPHUIIUEHT.
DO0YILTHOCKOTTNIeCKast KOHCTAHTa BOJIBI E=0,52°C.

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

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

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEILECTBA, KUILAT IIPU OAHOW U TOM ke Temneparype. Haiitu
KaXyIIyrocs creneHs quccoruarnyu CaCl2 B aToMm pacTtBope.

173. BbruncinTh Kaxyiyrocs crenenb auccoianud NaCl B 0,25 H. pacTBope, eciu 3ToT pacTBop npu 18 °C nMmeer Takyro
e BEIMYMHY OCMOTHYECKOro AaByeHus, uto u 0,44 M pactsop rimoko3st COH1206.

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

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

176. Ocmotuueckoe gasienue 0,125 M pactBopa KBr pasro 5,63105 Ila mpu 25 °C. BeraucnnTs Ka-XyIIylocs CTENeHb
nucconuanuu KBr B 3TOM pactBope.

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

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

179. ITpu xakoit Temmneparype OyaeT KMIeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTenens ero gucconuanuu pasHa 73 %?
DOYUTHOCKOTTUYECKast KOHCTAHTa BOIbI E=0,52°C.

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

181. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH 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 PEaKI[Mi, MPOTEKAIOIUX MPU CMe-IIUBAHUHM PAaCTBOPOB
ZnS04 u K2S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCL.

183. HanmcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-HOHHOM (OpMe YpaBHEHUsI PEAKIHiA, MPUBOMANIMX K 00pa30BaHUIO OCAKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncate B MOJEKyJIIpHOH M MOJIEKYJIIPHO-HOHHOH (hopMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00pa30BaHMIO Ta3oB H
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2SO4 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

185. Harmcats B MOJIEKyJIIpHOH M MOJEKYISIPHO-HOHHOHW (hopme ypaBHEHUS peakuuil HeHTpaau3aIu:

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

0) HF + KOH — r) H2S + NaOH —

186. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSMHU:

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

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

187. CocTaBUTh MOJIEKYJISIPHBIC YPaBHEHUS peakuuil, KOTOpble BBIPAXKAIOTCS MOJIEKYISPHO-UOHHBIMH YPaBHEHUSIMHU:

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

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

188. Cwmemtansl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciryuasx
peaxuuu IpoiayT npakruyecku 10 koHua? CoCcTaBUTh VISl 9THX PEAKLMHA MOJIEKYJISIPHbBIE U MOJIEKYJISIPHO-MOHHbBIE YPAaBHEHHUS.

189. CocTaBHTh MOJIEKYJIAPHBIE U MOJIEKYJISIPHO-HOHHBIC YPAaBHEHHS PEaKIMi, MPOTEKAIOIINX HPH CMEIINBAaHUH PacTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUid, NPOTEKAIOIUX MPH CMEIIUBAaHUN PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 nu NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYJSIPHO-HOHHBIE YpaBHEHHS peakuuil ruaponmsa conedt NH4CI, Na2S, CuSO4,

AICI3. Yka3arh peakiuo pacTBOPOB.




192. CocTaBUTh MOJEKYJIIPHBIE U MOJEKYISIPHO-UOHHBIE ypaBHeHHs peaxiuid ruapomnusa conedr CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3arh peakiur pacTBOPOB.

193. CoCTaBUTh MOJICKYJISIpHBIE ¥ MOJISKYJIIPHO-HOHHBIE YpaBHEHUsI peakiuid runponmsa coier (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyto peaxiuo 00Hapy>KHBAIOT PACTBOPEI ATUX COTIEH?
194. Kakue u3 nepeuyrcieHHbIX HUXKE cojel moasepratoTces ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr

(NO3)3? [nst kax a0l 13 THAPOJIU3YIOLIUXCS COJIEH HalMCaTh YPaBHEHHSI PEaKIMid THIPOJIN3a B MOJIEKYJISPHOW U MOHHO-
MOJIEKYIIpHOH opme (110 I cTynenn) u yka3aTh peakuiio BOJHOTO PacTBOpa KayKIOH CONH.

195. Kakue u3 mepedncineHHbIX HIKe coneil moasepratores ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns kax10i U3 THIPOIU3YIOIIUXCS COJICH HAKMCaTh ypPAaBHEHUS PEaKIHil THIPOIN3a B MOJIEKYJISIPHOUN 1
HMOHHO-MOJIEKYJIIPHOH (opMme (1o | cTyrmeHn) n yka3aTh peakunio BOJIHOTO PacTBOpa KaXKIOH COMH.

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

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

198. Kakyro peaxuuio cpensl oOHapykuBatoT BoAHble pacTBophl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATH PEAKIHSIMH.

199. Kakyro peaxnuio cpensl oOHapyxuBatoT BogHble pactBophl coeid NaCN, FeCl3, Ni(NO3)2, K2CO3? OtseT 060cHOBAThH
peaKIuAMH.

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

201 - 214 CocTaBUTH NIEKTPOHHBIE YPAaBHEHUS M 3aKOHUYUTh YPAaBHEHHUS CIEAYIOIIUX PEaKIUi:

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

H2S + H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HCIO3 — Cl02 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCIO4 + HI — Cr(C104)3 + KCIO4 + 12 + H20

12 + Cl12 + H20 — HIO3 + HCI

204. KCIO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2S03 + H2S0O4 — MnS04 + K2S04 + H20
K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20
205. CI2 + KOH — KCI + KCIO3 + 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 + HClkorn. — KCI + CrCI3 + CI12 + H20

PbS + H202 — PbSO4 + H20

207. KClO3 — KClO4 + KC1

KCIO3 — KC1+ 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 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2S0O4 — MnSO4 + Na2S0O4 + Br2 + H20
Au + HNO3 + HCl — AuCl3 + NO + H20

H2S + K2Cr207 + H2S04 — S + Cr2(S04)2 + K2S04 + H20
212. HgS + HNO3 + HCl — HgCI2 + S + NO + H20
KNO2 + KI + H2S04 — NO + 12 + K2SO4 + H20

HCIO3 — CIO2 + HCI04 + H20

213. HCl + K2Cr207 — CI2 + CrCI3 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS0O4 + KNO3 + K2504 + H20
214. K2Cr207 + Na2S03 + H2S04 — Cr2(S0O4)3 + Na2S04 + K2504 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYUTH ypaBHEHMS PEaKIUi, YIUTHIBAs, YTO B KHCJIOH Cpeie MapraHell BOCCTaHABIMBAaeTcs 10 Mn2+, B
HeHTpanbHOU 10 Mn4+, B menoyHon 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2503 + KOH —




21e. VY4uteiBas, 4TO XpPOM BOCCTAHABJIMBAECTCA 10 TPEXBAJICHTHOIO COCTOSIHUS, 3AKOHUUTh YPABHEHMS PEAKLIMM:
K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2SO4 —

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

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

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

220. VYka3aTh, Kakue U3 MPUBEICHHBIX HIDKE BEIIECTB SIBISIOTCS OKUCIHUTENSIMH, a Kakue BoccTaHoBHTEAMU: KMnO4, Zn,
F2, HCI, HC1O4. OtBeT MOTUBUPOBATD.

221. CoCTaBHTh CXEMBI JBYX TaJIbBAHUYECKUX SJIEMCHTOB, B OJHOM M3 KOTOPBIX KN30 CIYXKWIO OBl aHOIOM, a B IPYrOM —
katogoM. [IpuBecTH dNeKTPOHHBIE YpaBHEHHS PEAKIHiA, IPOTEKAIONINX MPH pabOTe FIIEMEHTOB.

222. CoCTaBUTh CXEMBI JBYX raJbBAHUYECKUX DJEMEHTOB, B OJTHOM M3 KOTOPHIX IIMHK — OTPHUIATEIBLHBINA 3JEKTPO, B APYTOM
— HOJIOKUTENBHBINA. HanucaTs 37€KTpOHHbIE ypaBHEHUS peakuui, MPOTEKAIOIIKX NPy paboTe 3JIEMEHTOB.

223. Paccunrats 5.11.C. TalbBAaHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 IIMHKOBOTO 3JeKTpoja, norpyxkenHoro B 0,1 M pactBop
cynbdara IHHKa, U BOZOPOJAHOTO 3JIEKTPOAA, TIOTPYKEHHOTO B TUCTHILTUPOBAHHYIO BOIY.

224. KoHueHTpanonHas rajibBaHu4eckas IeTlb COCTaBJIeHa MarHUEBBIMU JIEKTPOJaMHM, MOTPYKEHHBIMU B pacTBop MgSO4

pa3HOM KOHUEHTpAaIUu:

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

Paccunrarts 3.4.C. OTOr0 3JIEMEHTA

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

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

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

226. Ucnonb3oBaB Tabu. 5 [IpunoskeHus, BBIYACINUTE 3.1.C. JIEMEHTa, COCTABIEHHOTO U3 Hauboyiee U HauMeHee aKTUBHOTO
MEeTaJUIoB, HOrpykeHHBIX B 0,1 M pacTBopHI HX coneil. Kakue mpomecchl MpoTeKaroT Ha MIEKTPoIaX Mpy paboTe ITOTo dJeMeHTa?
227. D.J1.C. BIIEMEHTA, COCTOALIET0 U3 MEIHOTO U IIMHKOBOTO 3JIEKTPOOB, MOTPYKEHHBIX B 1 M pacTBOpHI comneit 3Tux
9JIeMEHTOB, paBHa 1,1 B. I3menuTcs nu 9Ta BenuuuHa, eciu ucnonb3oBaTts 0,01 M pactBopsl? OTBET 000CHOBATH.

228. Paccunrats 3.71.c. raTbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 aJIOMUHUEBON M CepeOpsSHON MIACTUHOK, MOTIPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaIoB. Kakue nmpoueccs NpoTeKatoT Ha IEKTpoJax 1eMeHTa?

229. Paccunrare moTeHIIMA HOPMAIBHOTO BOJIOPOJHOTO 3JIEKTPOIa, TOTPYKEHHOTO B: 2) AUCTHUIMPOBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccuurats 3.11.C. ralbBAaHUYECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kakwue mporieccs! IpoTekaroT Ha 3JIEKTPOJax JIEMEHTa BO BPeMs ero paboTsI?

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

232. IIpuBecT mprUMepbl KATOAHOTO M aHOAHOTO MOKPBITUH kee3a. COCTaBUTh JEKTPOHHBIE YPAaBHEHHS IPOLIECCOB,
MPOTEKAIOIINX MPU HapyIIEHUH LEJIOCTHOCTH MOKPBITHI B arpecCUBHOM cpefe.

233. CoCTaBUTh 3JEKTPOHHBIE YPAaBHEHMS IPOLIECCOB KOPPO3UHU XPOMHUPOBAHHOIO JK€Jle3a B KUCIOTHOM cpelle, MPOTEKAOIIUX
TIPH HapyIIEHNH TIOKPBITHS.

234, CmiaB Meid C HUKEJIeM HaxOIUTCS B BOJHOW Cpejie, HACBhIIEHHON KUCIOpoaoM. COCTaBUTH DJIEKTPOHHBIE YPaBHEHHS
npoliecca KOppo3uH CIUIaBa.

235. B kakux ciydasx HCIIONIB3YIOTCSI aHOMHBIE, a B KAKMX — KaTOIHBIC 3aIllUTHBIC MOKPHITHA? [IpuBecTH mpumeps! u
COCTaBHUTH 3JICKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX ITPH HAPYIICHUH KATOJHOTO M AHOJHOTO MOKPBITHH.

236. AnroMHHUHR ckiienal ¢ xene3oM. Kakoil u3 mMetamnoB OyJaeT moJaBepraThCsi 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 Ipoliecca KOPPO3UH.

238. Kak npotekaer mpouecc Koppo3un OpoH3bI (CIiiaBa MEAM U 0JI0Ba) B arpeccuBHOi cpene? CocTa-BUTh 3JIEKTPOHHBIC
YpaBHEHHS 3TOTO IPOIIecca.

239. CocTaBUTh 3EKTPOHHBIE YPAaBHEHHUS IIPOLIECCa KOPPO3UHM HUKEIUPOBAHHOIO JKE€Je3a B KUCIOTHOM cpene B cilydae
HapyLEHUS TOKPBITHS.

240. Onogo cnasiHO ¢ cepebpom. Kakoli n3 MetamioB OyzeT pas3pyuiathesi B arpeccuBHO# cpene? Co-CTaBUTh JISKTPOHHBIC
ypaBHEHHS TIpoliecca KOPPO3HH.

241. BbIXox 1O TOKy IIpU MOMYYEeHHH METaJUTMUECKOro KaldbLUs IPH 3JIEKTPOIHM3e pacIuiaBa XJopuaa Kamsnus paseH 70 %.
CKOJIBKO 3JIEKTPUYECTBA HAI0 MPOIYCTUTh Yepe3 AIEKTPOIIUT, YTOOBI 1orydnuTh 400 r Kaabius?

242. CKOJIBKO aITFOMHUHHS MOXKHO TTOJY9IHTh NP JJeKTposiu3e paciuiaBa Al203, ecmu B Teyenue 0,5 gaca mporryckatb TOK
cuioit 10000 A mpu Beixoze 110 ToKy 85 %? CocTaBUTh CXeMy 3IEKTPOIIN3aA.

243. [Ipu paduaupoBanun Meau TokoM 20 A 3a 4 yaca Beinensercst 78 T Menu. PaccuntaTth BBIXOJ MO TOKY.

244. Kaxue meramibl Heb3s MOMYYUTh JEKTPOJIU30M BOAHBIX pacTBopoB cosieii? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIN3a
BOJHOTO pacTBopa propuaa kaneiws CaF2 Ha yroasHOM aHOTE.

245. Omnpenenuts 06beM Bogopoa (YCIOBHS HOPMaNbHEIE), BBIIECIUBIIErOCs IPH MPOIyCKAHUHM Toka cuioif 10 A B TedeHue
30 MuHyT 4epe3 BoAHbIN pacTBop xiopuna kamus KCl. CoctaBUTh cXeMy JIEKTPOJIU3a Ha IUIATHHOBBIX 3JIEKTPOIAX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO TIPH HOPMAJIBHBIX YCIOBHAX, BBIICIUTCS TIPH IPOMYCKAaHNH TOKa CHIIOW 5 A B

TedyeHue 2 yacoB uepe3 BoaHbll pacTBop NaOH? CocTaBuTh cxeMy 31€KTponu3a.
247. CKonbKO BpeMeHH NOoTpedyeTcs Ha pas3iioskeHHe 3 MoJjei BoJasl TOkoM cuiioit 20 A?




248. CocTaBuTh CXeMy 3JIEKTponu3a BOgHOTOo pacTtBopa SnCl2 ¢ miaTHHOBBIM aHOIOM. CKONBKO OJIOBA BBIIEIUTCS HA KaTOIE
B TO BpeMsi, KaK Ha aHoJie 00pa3zoBasioch 44,8 1 X1opa, U3MEPEHHOTO IIPH HOPMaJIbHBIX yCIOBUSX?

249. Yepes pactop NiCl2 B Teuenne 1,5 gacoB mpomyckaim Tok crroi 8 A. Ha ckoipko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoja? CocTaBUTh CXeMY JIIEKTPOIIH3A.
250. CranpHas neTanb obuieid miomansio nosepxuoctd 0,08 M2 morpykeHa B pacTBOP COJIM HUKENSI M MCIOJB3YETCs KakK

karo. [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 npomycTuiiu paBHbIE KOTUYIECTBA NEKTPUIECTBA. B mepBoM ciiydae Ha KaToje
BhIIEMIOCH 12,32 1 cepedbpa. CKOJIBKO TpaMMOB MEJIH BBIACTIIOCH Ha KaToje U3 BTOporo pacTBopa? CoCTaBUTh CXEMbI
AIIEKTPOIIH3a ATUX PACTBOPOB C HHEPTHBIM aHOIOM.

252. CocTaBHTh CXEMBI IEKTPOJIN3a paciuiaBa U BogHoro pactBopa KF na mHepTHOM aHOne. CKONBKO BpEMEHH MOTpedyeTcs
JUIS IOTy4eHus 3,9 T Kkajus, eci cuia Toka paBHa 20 A?

253. CKOJIbKO BpEMEHH HYXHO MPOIMYCKaTh TOK CHiION 3 A depe3 pacTBop cyibgata uHka ZnSO4, 9ToObl TOKPHITH
IacTHHKY 1wromtaznsio 0,1 M2 cioeM muHKa TOMmuHOM 2,5¢10-5 M? [TnotHOCTS 1IMiHKA 7133 KT/M2.

254. ITpu mpoxoXkIeHnH TOKa CUIION 2 A uepe3 pacTBOP CONM JBYXBAJCHTHOTO MeTajlla B TedeHHe 1 uaca Ha KaTone
BbIemIIoCh 4,194r meramia. Haiitu aToMHy!0 Maccy MeTaia.

255. Yepes pactBop xiopuna nuHKa ZnCl2 B Teyenne 30 MHHYT IPOMYCKaIX TOK, IIpUYeM Ha katone Bbimemmiocs 0,25 r
IHKa. AMrepmeTp mokassiBan Tok 0,4 A. KakoBa ommoOka B MOKa3aHUSIX aMIiep-MeTpa?

256. CocraBuTh cxeMy anekTponurndeckoro noiyuenus: LiOH u3 kakoit-mu6o comm nutusi. Kakoe koiamuecTBo
aNeKTprdecTBa Heooxoaumo it nomyderus 1 kr LiOH npu Berxone mo Toky 80 %?

257. [pu snexrponuze Boauoro pactBopa CrCl3 tokom cmioii 4 A Macca karona yBeawmduiach Ha 16 T. CKOJIBKO BpeMEHH
HpOoJOoIDKaJICs Iporece 31ekTponn3a? CocTaBUTh €ro CXeMy IPH YCIOBHH UCIOIb30BaHUS HHEPTHOTO aHOAA.

258. BoaHblii pacTBOp comepuT cMech kaTuoHoB Cu2+, Fe2+, Zn2+. B kakoii mociie0BaTeIbHOCTH OyayT
BOCCTAHABJIMBATHCS 3TH HOHBI IIPH 3JIeKkTpoim3e? B TedueHne kakoro BpeMeHH HaJ0 MPOIYCKATh TOK CIJIOHN 2,5 A depes pacTBop,
9TOOBI BBIICTHUTH IO | T YKa3aHHBIX METAJUIOB?

259. [Tpu cune toxa 4 A B Teuenue 20 MUHYT Ha Katone BeiaenuTcs 4,542 r HekoToporo Mmeramia. PaccuuraTth
JNEKTPOXUMHUYCCKUI IKBUBAJICHT 9TOTO METaJlIa.

260. [Tpu snexrponuse pacTBopa cynbhaTa MUHKA Ha aHOJE 00pa30Baoch 5,6 J ra3a, N3MEPEHHOTO MPH HOPMAILHBIX
ycnoBusax. CKOIBKO HUHKA BBIJCITUIIOCH 32 TO K€ BpeMs Ha katoie? COCTaBUTh CXEMY DIIEKTPOJIHM3a Ha MIIATHHOBBIX AJIEKTPOIaX.
261. Yro Takoe AUCHEpCHBIC CHCTeMBI? B yeM pasnmuuuie MexIy MOHO- M HONUAUCICPCHBIMH, CBOOOA-HO- U
CBSI3HOANCIIEPCHBIMU cucTeMaMi? K KakiM AHCTIepCHBIM CHCTEMaM OTHOCHUTCS IToYBa?

262. Uro Takoe amcopbumsa? Kak nu3aMeHHUTCs ancopOUMOHHAs CIIOCOOHOCTh BEHIECTB MPH JPOOICHNN KyOMYeCKHX YacTHIl C

JUTHHOU pedpa 5 MKM 10 yacTul] ¢ AnuHO# pedpa 10-7 cm? OTBeT MOATBEPIUTH PacUeTOM CYMMapHOH MOBEPXHOCTH 1 cMm3
BEILECTBA.

263. PactBop (301p) KOTOMAHOHN Kamdopsl B 1 cM3 comepkut 2¢108 o0y atoro BemecTBa. [IpuHU-Mast TuameTp TI00YIIbI
paBHBIM 10-6 MM, TOJCYUTATh OOLIYIO MOBEPXHOCTH AUCIEPTHPOBAHHOTO BEIECTBA B | J1 301141,

264. UeMm pa3nuyaroTcst 301b U reiib? Bo3aMoXkeH 1 mepexo u3 30014 B Teiib 1 00patHo? OTBET MOA-TBEPAUTH NPUMEPAMHU.
265. Uro Takoe koyutouabl? B uem mpuumMHa Koaryisiuu KOJUIOUA0B?

266. Uro Takoe menTu3anusg komwtonnoB? Kax ruapokenn sxenesa (III) MoxHO mepeBecTH M3 Koaryiara B 30J1b M U3 30JIS B
KOaryJssr?

267. Hamcats opMyity KOJUIOMIHOM MUILEIUIBI, 00pa3yroleiicss Mpy B3aMMOACHCTBUY CHIIBHO Pa30aBIICHHBIX PACTBOPOB
AgNO3 u KCI pu Hebonbmiom m30biTke KCl. Ykazats noHbI, 00pa3yromniye JBOHHOHN 3JIEKTPUIECKUHA CITOH.

268. Hamnucats opmyity KOIIOMIHOM MUIIEIIIBI, 0Opa3yoleiics IpH B3aMMOCHCTBUN CIIIBHO pa30aBICHHBIX PACTBOPOB

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

269. Hammcats opmyIry KOJUTOMIHOM MHUIIEIUIBI, 00pa3yomieiics IpH B3aNMOCHCTBUN CIJIBHO pa30aBIICHHBIX PacTBOPOB
Na2Si03 u HCI npu He6onbmom u3dbiTke Na2Si03. YkazaTb HOHBI, 00pa3ylomue: a) IOTeHIUAIONPEIeISIOINIA CIIOM; 0)
JIBOMHOM DIIEKTPUYECKUNA CIIOH.

270. Hanmcats GopMyiy KOJTOMIHON MHIIEIITB, 00pa3yromleiicss pH B3aUMOJICHCTBUN CHJIBHO Pa30aBICHHBIX PAacTBOPOB
Na2SiO3 u HCI npu me6onbimom m30sTke HCL. Yka3ats nossl, o6pasyromnie audQy3Hy0 4acTh JBOHHOTO 3JIEKTPHUECKOTO CIIOSL.
271. Uro BeI 3Haere o koarymiupytomiem jeiictBun siekrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutpIIree BO3/ICHCTBHE HA KOATYIISINIO KOJUTONA0B? OTBET MOTHBHPOBATE.

272. UYro Takoe mopor xoarymsinun? Kax on Oyner m3mensarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OtBeT MOTHBHPOBATS.
273. Kak MoHO cTabunn3upoBath aucnepcHble cucteMbl? Uto takoe crabuimzatop? Kakue BHIBI CTaOMIU3AMU
JMCIEPCHBIX cHcTeM Bol 3HaeTe? UTo Takoe 3alMTHBIE KOIJIOMIBl U B UEM MEXaHU3M X AEHCTBU?

274. Uro mpowusoiiner, eciau k 3010 Fe(OH)3 npumute pactBop Na2SO4? M3MeHHTCS TH pe3yIbTaT, eClId K 30710
IpeBapUTENbHO 00aBUTh pacTBOp KpaxMana? OTBET MOTHBHPOBATE.

275. B nBe ko161 ¢ 30mem MnO2 mpununu ciemytonie pacTBopsl: B nepyto NaCl, Bo BTopyto — cHa-4ana pacTBOp MbLIa, a
3arem NaCl. Uro npounsoiiner B kaxxoi komoe? OTBET MOTHBHPOBATE.

276. Uro mpou3soiiaeT mpu cnuBaHUU KOWIOUAHBIX pacTBopoB AgCl (crabmmmsatop — KCI) nu Fe(OH)3 (crabummzaTop —
FeCl3)? OtBer noaTBepanTh GpopMynamMu KOJITOUIHBIX MUALEILI.

2717. Yo mpou30oiaeT NpH CIMBaHUKM KOUTOMIHBIX pacTBopoB H2Si03 (ctabmmusatop — Na2SiO3) u Fe(OH)3 (cradbunmsarop
—FeClI3)? OtBer monTBepauTh (GOPMYITaMH KOJUIOUIHBIX MULIEIII.

278. OT 4ero 3aBUCHUT aAcopOIHs Ta30B U MapoB HA MOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapomibHble U THAPO(hOOHEIE
azncopOentsl? Ha3BaTh BaxkHeHIINE acOPOCHTEL.

279. OTm4re pacTBOPOB OT JUCIIEPCHBIX CUCTeM. VICTHHHBIC M KoJuToMIHbIe pacTBOpbl. MoxeT in NaCl 00Opa3oBbIBaTh

WCTHUHHBIC U KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.
280. Uro takoe copbuusa? Xemocopbuusa? HanucaTh ypaBHEHHS XeMOCOPOLMOHHBIX mporeccoB nornomenus CO2 Bopoil u




OKCHJIOM KaJIBITHS, a TAKOKE MOTVIOMIEHHUS aMMHUaKa BOJIOH.

281. VYKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJM3THIEH MO MPOUCXOXKICHHUIO, XHMHYECKOH NpHpoze, Gopme
MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4eHUS IOJIMATUICHA, YKAKUTE MOHOMEDP U METOJ
HOTydYeHHUS moauMepa. MoXKeT 1 HONM3THIICH UMETh aTakThdIeckoe cTpoerne? OTBeT MotuBHpyiite. Kak ncnoms3yercs
HONUATUIIEH?

282. VKakuTe, K KAKOMY BHIY HOJMMEPOB OTHOCHUTCS MOJUCTHPOII IO TIPOUCXOXKACHUIO, XUMUUECKOH mpupoze, hopme
MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4YeHUS IOJIMCTUPOIA, YKAKUTE MOHOMED U METOJ
nonydeHus noauMepa. Kakoe ctpoeHne — crepeoperysipHOe WIH HepeTyIsIpHoe — uMeeT nonuctupon? OTeer MotuBHpyiite. Kak
UCTIONB3YeTCs MOMUCTUPOT?

283. VYkaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HONUXJIOPBHHII IO ITPOMCXOXKICHNIO, XUMHIUYECKOH Mpupose, Gpopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HarpeBaHuio. HamummTe ypaBHeHNE MOTyYeHHS OJUXIOPBUHIIA, YKAXKHUTE MOHOMED B METO]
nonyudeHus noauMepa. K kakiuM nonumepam — aTaKTHUECKUM HITH U30TaKTHUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MoTHuBHpYiiTe. Kak ncronb3yercs moauxaopBUHUA?

284. VkaxxuTe, K KAKOMY BUY [TOJUMEPOB OTHOCUTCS MOIMMETHIIAKPWIIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH MPUPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE MOTyYeHUs IOTMMETUIAKpHIIATa, yKaKUTe MOHOMEP
U MEeTOJ ToTyyeHus noiaumepa. Kakoe cTpoeHne — cTepeoperyispHoe UM HEPETyIIIPHOE — UMEET 3TOT noaumep? OTBeT
MotuBupyiite. Kak ucnonssyercs nonuMeTHIaKpuiaT?

285. VkaxxuTe, K KAKOMY BUAY [IOJUMEPOB OTHOCUTCS MOIMAKPUIOHUTPUII MO IPOUCXOXKICHUIO, XUMUUYECKOH IPUPOAE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHeHHE NOTyYeHUs TOTUAKPIIOHUTPUIIA, YKaXKUTE MOHOMED
¥ METOJI IoTy4eHHs nonumepa. K kakuM nosmimMepam — KapOOIEITHBIM WM T€TEPOLETTHBIM — OTHOCHTCS TTOJIHAKPHIOHUTPUI?
OtBet MotuBupyiiTe. Kak ncronb3yercss NoIHaKpuIOHUTPUI?

286. VYkaxure, K KAKOMY BHIY IOIUMEPOB OTHOCHTCS OyTaIUEHOBBIN KaydyK IO MPOMCXOXKICHUIO, XUMHYIECKOIl mpupoe,
(hopmMe MakpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHuo. Hanuimure ypaBHeHHE MOTy4eHUs! OyTalMEeHOBOTO KaydyKa, YKa)KUTEe
MOHOMEp M METOJI MOIyYeHHs moiuMepa. VimeeT u 3ToT momumMep Iwc- 1 Tpanc-¢popMer? Oteet MoTHBHpYHTE. Kak rcmonb3yercs
OyTamueHOBBII Kaydyk?

287. VYKaxkuTe, K KAKOMY BHY MOJMMEPOB OTHOCUTCS OyTaJUeH-CTUPOJIBHBINA KaydyK MO MPOUCXOKACHUIO, XUMUIECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHui0. Hanmimmre ypaBHeHue nonydeHus OyTaueH-CTHPOIBHOTO
KaydyKa, yKa)KUTE MOHOMEPBI U METO[ NTOJTyueHUs noiauMepa. K kakum nonumepam — aTaKTHYECKUM WIK U30TaKTUIECKUM —
oTHocHTCs 3TOT nonumep? OTBeT MoTHBHpYiiTe. Kak ucnons3yercs OyTaaueH-CTHPONbHBIN Kaydyk?

288. VYkaxuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHTCS OyTaJAWeH-HUTPUIBHBIN KaydyK IO MPOUCXOXKACHHIO, XUMUYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHH0. HanmmmTe ypaBHeHHE MOTy4eHHs OyTaaneH-HUTPIIIEHOTO
KaydyKa, yKa>KUTE MOHOMEPBI U METO/] II0JIyueHHs 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 HarpeBaHuo. HanmmuTe ypaBHEHHE MTOIy9eHHS (heHOI(DOPMaITbIeTHIHON
CMOJIBL, YKaXXHTE MOHOMEPHI H METOJ] MoTy4eHHs nonumepa. K kakum nonumepaM — KapOOIETTHBIM UIIH TeTEPOLETTHBIM —
otHocutcs 3ToT noimumep? OtBer MoTuBHpY#TE. Kak ucnonesyercs penondopmansaeruanas cMomna?

290. VYxaknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS MONMATIIICHTEpe(TAIAT MO IPOUCXOKICHHUIO, XUMUIECKOH TIPHPOJIE,
(hopMe MaKpOMOJIEKYJI, TI0 OTHOIICHHIO K HarpeBaHUio0. Hamummire ypaBHeHHE TOTydeHUS MOMHITUIICHTEpedTaNIaTa, YKaKITE
MOHOMEpBI M METO/] OTy4eHHs monuMepa. Mimeer i 3T0T monumep Iuc- U Tpanc-popmsl? OTBeT MoTHBHpYHTE. Kak
UCIIONB3YeTCs MoNu3THIeHTepedTanaT?

291. YxkaxuTe, K KAKOMY BHJY IOJIMIMEPOB OTHOCHUTCSI HEHJIOH IO NMPOMCXOXKACHHUIO, XMMHUUECKON Ipupone, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HarpeBaHHi0. HamuimumTe ypaBHeHNE MOTy4eHUs HEIIIOHA, YKaXKUTE MOHOMED U METOJ
nonyudeHus noauMepa. K kakuM nonumepam — KapOOIEITHBIM UITH FeTEPOLIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
MotuBupyire. Kak ucrnonssyercss HeiinoH?

292. VYkaxuTe, K KAKOMy BHJIY IOJUMEPOB OTHOCHTCS MOIUTETPA(TOPITHIEH IO TMPOUCXOKACHHUIO, XUMUIECKOH NPHPOJE,
(hopme MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummire ypaBHeHHE NOTyYeHUs TOTUTETPadhTOPITUICHA, YKAXKHUTE
MOHOMED U METOJ MOITy4eHHUs noauMepa. MoxKeT 11 3TOT MOJUMEP UMETh aTakTudeckoe cTpoenne? OTeT MoTuBHpyiiTe. Kak
HCIIONB3YeTCs MONUTETPadTOPITHICH?

293. Ykaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOTMMETIIIMETAKPHIIAT MO MPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLIECHHMIO K HarpeBaHuo. Hanuimnre ypaBHeHHE MOTyYeHUs TOIMMETHIIMETAKpHIIATa, YKKUTE
MOHOMEp U METOJ Nody4eHus nonumepa. K kakuM noinuMepam — aTakTHUECKAM WM U30TAKTHUECKUM — OTHOCUTCS 3TOT Iojaumep?
OtBet MoTuBHpy#iTe. Kak ucrnonp3yercs: oJIMMEeTUAMETaKpUIaT?

294. YkakuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS MOJMBHHUIIALETAT MO MPOUCXOXKICHHIO, XUMUUECKOH mpupoze, popme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHu1o. HanummTe ypaBHEHUE MO-JTy4eHHUs OTMBUHMIALETATA, YKaKUTE MOHOMED U
METO]| Moy4eHHs nonumepa. Kaxkoe cTpoeHne — cTepeoperyisipHOe WM HEPETYIApHOE — UMEET 5TOT nonumep? OTBeT
MoTHBHpY#Te. Kak ncrnonas3yercs MoITHBUHIIALETAT?

295. VkaxuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHTCS KallPOH IO MPOUCXOKACHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYI, 10 OTHOLIEHUIO K HarpeBaHuo. KakumMu MeToiaMu MOXKHO MOJY4YHTh KaripoH? Hanumure ypaBHEHUS OJTy4eHUs
3TOTO MOJIMEPA, YKaXKHUTe MOHOMEpPHI. K KakiM mosmMepaM — KapOOIEITHBIM HITH TeTePOICITHBIM — OTHOCHTCS KarpoH?

296. YkakuTe, K KAKOMY BHJy MOJMMEPOB OTHOCHUTCS PE3MHA MO MPOUCXOKICHHUIO, XMMHUECKOH Mpu-pone, hopme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K HArPEBAaHHIO. Y KaXKUTE MOHOMED M METOJ, MOTy4eHHMs pe3rHbL. UeM pesrHa OTau4yaeTcs oT
300HMTa? Kak ucrone3yroTces pe3nHa u 300HUT?

297. Kakue pa3HOBHAHOCTH MONUHM30MIpPeHa cymecTByloT? K kakuM BuaaM MOIMMEpPOB OHH OTHOCSATCS MO MPOHCXOXKACHHUIO,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuio? Hanummre ypaBHEHUs CHHTE3a 3TUX PA3HOBUAHOCTEH IOIMN30IIPEHa,
yKaxkute MoHOMepbl. Kak ncnosnp3yercs nonuuzonpen?

298. Uro takoe nonuamuaHele cMoinbl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJMMEPOB OHU OTHOCSITCS IO TIPOUCXOXKAECHHIO, XUMUUECKO! PpUpoe, (hopMe MaKpOMOJIEKY, IO OTHOLIEHHUIO K HaTPEeBaHUIO.




Hanumure ypaBHEeHuUs MOTydeHHs TOTMAMUAIHBIX CMOJI, YKaXXUTE MOHOMEpBI. Kak HCrop3yr0Tesl moMaMHUIHbIE CMOJIBI?

299. Kakue BuIbI Kaydyka cyiiecTBy0T? K KakoMy BHIY MOJMMEPOB OHH OTHOCATCS MO MPOMCXOXKICHUIO, XUMHUYCCKOM
npupoze, GopMe MaKpOMOJISKYJI, II0 OTHOIICHHUIO K HarpeBanuto? HamumuTe ypaBHEHHS CHHTE3a Pa3HBIX BUIOB KaydyKa, YKAKUTES
MOHOMeEpHI. Kak UCTIONB3YIOTCS 3TH TOIUMEPHI?

300. [lepeuncaure kapOoLENHBIE TOIUMEPDI, MOIYYeHHBIE METOJJOM MOJIUMEPU3AlUK, HE COAEepIKalie B OCHOBHOU IIeTH
KpaTHBIX CBsI3ei. HamuimTe ypaBHEHHS UX MMOJyYSHHS, YKOKATE MOHOMEpHI. Kakne U3 3THX MOJUMEPOB MOTYT HMETh
aTaktuyeckoe ctpoeare? OTBET MOTUBUPYHTE.

301. Uro Takoe pH-unnukatoper? Kakue maauxarops! Bel 3HaeTe? IIpucyTcTBHE KAKUX HOHOB B PacCTBOPE MOXKHO
OOHApYXUTb IIPU MOMOIIM HHAMKaTopoB? [TpuBecTn nmpuMepsl.
302. B mate mpoOupok, conmepikammx pacTBOpHI XitopunoB Hatpus, Meau (II), Gapus, amomuans u xenesa (I1I), nobasummn

pactBop KOH. Yka3ars B Kakix IMEHHO MPOOMPKAX HAXOIATCS PaCTBOPHI ITHX COJICH, eciu B 1-if mpoOupke BBITIAT 0CaToOK Oe1oro
1BeTa, B 4-if — cuHero, B 5-if — Oyporo 11BeTa, a Bo 2-i u 3-if ocaika He 00pa3zoBaock. [Ipy MOMOIIM KaKOTO peareHTa MO>KHO
OIIPEJICITUTh COCTaB COAEPXKUMOTO 2-if 1 3-1 mpoOupok? OTBET MOATBEPAUTh YPABHEHUSMH PEAKLHUH B MOJICKYJSIPHON M HOHHO-
MOJIEKYIISIpHOH (opme.

303. B mate mpoOupok, coxepKamux pacTBOPHI XJIOPUAOB Kallus, aMMOHHMs, Maraus, xene3a (1) u xaneims, godaBuan
pactBop NaOH. Yka3arh B KakuX HMEHHO IIPOOUPKaX HaXOJSTCSI JaHHBIC COJIM, €CIHU B 1-i MpoOHMpPKe BBINAI OCAJOK 3€JICHOBATOTO
IBETA, BO 2-i U 4-11 — 0eyoro 1BeTa, MPUYEM BO 2- OH pPacTBOPHIICS MPH pa30aBICHUH BOJIOH, a B 3-i M 5-1 mpoOupKax ocaaka He
obpa3oBanock. Kak MOXKHO ONIpeeNnTs COCTaB PACTBOPOB B 3-i 1 5-1 npobupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEaKIUil B
MOJIEKYJIIPHOI 1 HOHHO-MOJIEKYJISIpHOU (opme.

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

305. ITpy moMoImy KakuX XUMHYECKHX PEAKTUBOB MOXKHO Pa3JIMUMTh CICAYIOLIME COCIMHCHUsI HATPHs: KapOOHAT, XJIOpH,
cynbdat, pocdar 1 THIPOKCHT HATpHsL. HammcaTs ypaBHEHNS peaknii B MOJNEKYJIIPHONH M HOHHO-MOJIEKYISIPHOH (opMe.
306. ITpy moMoIM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OMPENCNINTh, B KAKOH M3 ISTH MPOOHPOK HAXOIATCSA PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hanucats ypaBHEHHsI peakiiii B MOJIEKYJISIPHOW U MOHHO-MOJIEKYJIAPHOH GopMe U yKa3aTh
LBET OCAIKOB.

307. Harmmcars xumudeckne (GopMyInbl BemecTB, HAXOMAIMUXCS B 3-X K0omOax, eciu: 1) pacTBOPHI OKPAIIMBAIOT ILTaMS
TOpeJIK B (proJIeTOBBIH 1BeT; 2) nmpu npunusanuu pactBopa AgNO3 B o6pa3max u3 1-it u 3-# kKond BbIIal TBOPOXKUCTEINH 0CaJOK
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJObI — KeNToro 1Bera; 3) npu godasnerann H2SO4 B obpasiie U3 3-i KOJIOBI POU3OIILIO0
OypHOe BEIJIENICHHe Ta3000pa3HOTO BEIIECTBA, KOTOpPOE BhI3BaO moMyTHeHHe pacTBopa Ca(OH)2. OTBeT NOATBEpANTS
YPaBHEHHSAMH COOTBETCTBYIOIIUX PEAaKIUil B MOJICKYJIIPHON W HOHHO-MOJICKYJIIPHOH (opme.

308. [Tpu moMouM KakuX KAa4eCTBEHHBIX 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 xumudeckue (GopMyITel BeNIeCTB, HAXOMAMMXCA B 3-X Koj0ax, eciad: 1) pacTBOp OKpaIIMBAaeT IUIaMs TOPEIKH B

(uoneToBsIil 1BeT (00pasib! 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 TBOPOKHUCTHIA 0cagoK Oesoro mBera; 3) nmpu A06aBneHun pactBopa BaCl2 B o6pasnax u3 1-i u 3-i
KOJIO BEIMaIaeT Oenblil ocanok; 4) mpu godasimennn H2SO4 usmenennit He mpoucxoaut. OTBET MOATBEPANTE YPAaBHEHISIMHI
COOTBETCTBYIOIIUX PEAKIUIl B MOJICKYJISIPHON M HOHHO-MOJICKYJIIpHOH (hopme.

310. Kak nmpu momouiy BoJsl U a30THOM KUCIOTHI paclo3HaTh YeThIpe MOPOLIKa — CONy, MeJ, Cyibdar Hatpus u runc? OTBeT
HOATBEPMUTH YPAaBHEHHUSIMU PEAKIUH B MOJICKYJIIPHON U HOHHO-MOJICKYJIAPHOH (hopMe.
311. B deTpIpex makeTax CoOmepXKaTcs CIETYyIONIHNE BEIIECTBA: CyIb(aT amOMUHNS, HUTPAT 0apws, XIOPUI aMMOHUS, CYJIbGHUT

HaTpus. Vcrions3ys pacTBOP MMAPOKCHAA KaIUs M OTKPBITHIA UM CyJb(aT alTlOMUHIS, OOHAPYKHUTh BCE OCTAJIbHBIEC BEIECTRA.

OTBeT MOATBEPAUTH YPaBHEHHAMH peakuuil B MOJIEKyJIIPHON U HOHHO-MOJEKYJIIpHOI (opMe.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO paznmunts: a) cynbgatsl xenesa (II) u (I1II); 6) HUTpaT U HUTPHUT
kanua? OTBET MOATBEPANUTH YPABHEHNUSIMH BO3ZMOXHBIX OKICIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

313. Kak nmpu nomoumm auxpomata kanus K2Cr207 MoxHO pa3nuuuTh: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT u HUTPUT
kanua? OTBET NOATBEPAUTD YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI.

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCS CIETYIOIINE BEIlecTBa: Cynb(aT HaTpus, CyabGuT HATpHs, CyIbdUI HATPHSL.
Kak, umes B cBOeM pacHopsKEHHH JIUIIL OAUH PEaKTUB (KaKoi?), y3HATh, TAe Kakas coyb Haxoautcs? HamicaTs ypaBHeHUS

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

315. Kak npu momomy ruipokcria HaTpHs, HUTparta cepedpa U XJIopHuaa 0apus ONpenesuTh, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUS, HUTPAT HaTPHs, XJIOPUA aMMOHUS — PEACTABIAET Co0O0i nccieayemslil oopasen ynoopenus? OTBET HOSCHUTD
yYpaBHEHHUAMH peakuuil B MOJIEKyIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00Pa30BABIIMXCS OCAIKOB.

316. Kax nmpu nomomy ruipokcua HaTpusl, HUTpaTa cepedpa u kapOoHATa HATPHUs ONPEIEINTh, KAKOe U3 yI0OpeHHi —
HUTpAT KalbIwsl, ochaT aMMOHUS, XITOPHIT KaJHsl — MPEJCTaBIsIET CO00H necienyemblii oopasen ynooperus? OTBET MOSICHATD
YpaBHEHHSAMH peakuuil B MOJICKyJIIPHON ¥ HOHHO-MOJICKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00PAa30BABIINXCS OCAIKOB.

317. Kak npu nmomomy ruipokcuia HaTpHs, HUTpaTa cepedpa U CONSTHOM KUCIOTHI ONpeeNnTh, Kakoe U3 yJoOpeHuil —
HHUTPAT aMMOHHs, KapOOHAT Kaust, pocdat KaIus — mpeACTaBIsIeT co0oit oOpaser ynoopernsn? OTBET MOSCHUTH YPaBHEHUSAMHI
peakuuii B MOJIEKYJIIPHONH ¥ MOHHO-MOJIEKYIIIPHOH (opMe ¢ yKa3aHHEM IBETa 00Pa30BaBIIIXCS OCAIKOB.

318. [Tpu momomM KakuX KaueCTBEHHBIX PEaKIMid MOXKHO MOATBEpIUTH cocTaB Tpex BemlecTB: (NH4)2S0O4, KCI, Na2S?
Hammcats ypaBHEHNs COOTBETCTBYIOIINX PEAKIMil B MOJIEKYJIIPHOH M HOHHO-MOJIEKYJISIPHOH (opMme.
319. HasBare Hambosee BayKHBIE COJIH JKele3a M yKa3aTh MX MPAKTHYecKoe 3Ha4deHHe. [IpH MoMOoIyM Kakux peaxiuii MOXKHO

00HapyXUTh IpHcyTcTBHE HOHOB xkene3a (II) u (III) B pactBope? OTBET NOA-TBEPAUTH YPAaBHEHUAMH PEaKUUil B MOJICKYISIPHOH U
MOHHO-MOJIEKYJISIPHOH (opMme.

320. ITpn moMomy KakuX KadeCTBEHHBIX PEaKIMi MOXKHO ITOATBEPIUTH cocTaB Tpex BemecT: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUIT B MOJICKYJISIPHOM M HOHHO-MOJICKYJIIPHOH (hopme.




HaummeHnoBaHue 1abopaToOpHBIX paboT

CKOpOCTh XUMHUYCCKIX PEAKIUA U XHMHIECKOE PABHOBECHE
Peakuuu B pacTBOpaXx 3JIEKTPOIUTOB

Peakiiu OKHCIeHHS-BOCCTAHOBICHHS

Bompock! 1)1 IpOBEICHUS IPOMEXKYTOUHOH arTecTaruu B popme sx3amena (MK):

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

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00BbEMHBIX OTHOLICHUH, 3aKOH ABOTaJIpo U €ro cieICTBHs. MeTobl ompeaeneHus
MOJICKYJIIPHBIX MacC ra3os.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema [I.M1. Menneneesa. Ilepuonsl, rpynnsl U NOA-IPYIIIBI NEPUOIUUECKOM
cucteMbl. CBSI3b CTPOEHUS aTOMA C MOJIOKEHUEM JIEMEHTOB B IEPHOANYECKON CHCTEME.

4. Crpoenue atoma. [loctynatel bopa.

5. KBaHTOBBIC YHCIa, NX (PU3HMUECKAN CMBICIT.

6. OnekTpoHHAs OpOUTaNb U «KBaHTOBas stuekka». [Ipuarun Ilaymm. ITpasuno Xysna.

7. CewmeiicTBa s-, p-, d- u f- 2IeMEHTOB B MEPUOJUYECKON CHCTEME DIIEMEHTOB. DJIEKTPOHHBIE (POPMYIIBI DIEMEHTOB.
8. 3aBUCHMOCTH CBOICTB aTOMOB OT CTPOCHHS MX JJICKTPOHHBIX 000J0YEK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K
JIEKTPOHY.

9. Tunbl XMMUYECKO#M CBSI3U, UX OCOOCHHOCTH.

10. XuMuueckas cBs3b U €€ OCHOBHBIE XapaKTEPHUCTUKHU.

11. KoBanentHas xuMuyeckas CBs3b, €€ pa3HOBUIHOCTH. MeETOIl BAJICHTHBIX CBSI3EH.

12. Crioco0b1 00pa30BaHus KOBaJCHTHOH XMMHUYECKOH CBSI3H.

13. I'ubpuanzanusi aTOMHBIX 9JEKTPOHHBIX opOuTaneil u e€ BUABI.

14. [onspHOCTH XMMUYECKON CBSI3U. DJIEKTPUYECKUH MOMEHT AMIIONS MOJIEKYJIbI.

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

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

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

18. BHyTpeHHsIs SHeprus W SHTANBNHA. DHepreTHdeckue d(PPEKThl XUMHUECKIX MTPOIIECCOB.

19. Maxpo- ¥ MUKPOCOCTOSIHME BellecTBa. BeposATHOCTb COCTOSHUS CUCTEMBI U SHTPOIUSL.

20. HanpaBneHHOCTh caMOIIPOU3BOJIBLHOTO MPOTEKAHUSI XUMHUYECKUX peakuuid. Jueprus [mbd06ca.

21. Xumnueckass KuHeTuka. CKOPOCTb XMMHUYECKUX peakLUui B TOMOTEHHOW M I€TEpOreHHON CUCTEME.

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

23. BiusHue xaTaiu3aTopa Ha CKOPOCTb XUMHUYECKOH peakuuu. MexaHu3M JeHCTBUS KaTalu3aTopa.

24, OO0patuMble 1 HEOOpATHMBIE XUMHYCCKHE PEAKIUU. XUMHUYICCKOS PaBHOBECHE.

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

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

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

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

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSIX.

30. PacTBOpuMOCTb ra3oB B JKHUIKOCTSX.

31. KoHueHnTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, ocMOTHYECKOE JaBJIeHHE pacTBOpoB. 3akoH BanTt — ['odda a1t pacTBOPOB HEINEKTPOIUTOB W IEKTPOIUTOB.
33. IloHnxeHue naBiieHMs HACBILIEHHOIO Iapa PacTBOPUTENS Hal pacTBOpPoM. 3akoH Payis nist pacTBOpOB HERIEKTPOJIUTOB
1 DJIEKTPOJIUTOB.

34, [oBblIeHHE TEMIIEPATyphl KUIIEHUsI pacTBOPOB. 3akOH Payis aist pacTBOPOB HEDJIEKTPOIUTOB U HIIEKTPOIUTOB.
35. INoHnxeHue Temneparypbl KpUCTAJUIN3alUKM pacTBOpa. 3akoH Payis 11 pacTBOpPOB HERNIEKTPO-JIUTOB U 3JIEKTPOIHUTOB.
36. Teopus 37M€KTPOIUTUUECKON TUCCOLMAUY.

37. ITpumenumocTsb 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOJUTOB.

38. CrnaOble 3JIEKTPOJIUTHI, UX AUCCONUAIHA. 3aKkoH pazbasiieHuss OCTBabaa.

39. CuIIbHBIE AJIEKTPOJIUTHI, UX AUCCOLUAIM. AKTUBHOCTh HOHOB.

40. Peakuny nmoHHOro 0OMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

41. DneKTpoInTHUEeCKass AUccouuanys Boasl. HelTpaibHble, KUCIBIE U ILEJIOYHbIE PACTBOPHI.

42. Bonoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

43. I'unponus, ero KONUYECTBEHHbIE XapaKTePUCTUKUA. 3aBHCUMOCTH THIPOIM3a OT KOHIIGHTPAlUU M TeMIEpaTypsl pacTBopa.
44, I'maponus coneit u ero BubI (Ha MpUMeEpe YpaBHEHUH I'MAPOSIN3a COOTBETCTBYIOIUX COJIEH).

45. JlucriepcHbIe CHCTEMBI, X KIACCH(DUKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucriepcHBIE CHCTEMBI, UX KIaCCH(HUKAIMSA 110 CTENICHH JUCIepCHOCTH. CBOOOMHO- M CBA3HOIHCIEPCHBIE CUCTEMBI.
47. YcroitunBocTh TUCEpCHBIX cucTeM. DakTopbl CTa0MIU3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBI.

49. Komnonansie pactBopsl. CTpoeHUE KOJJIOUTHOW MHIIEIUIHI.

50. Koarynsamnus KOJIIOMIHBIX PacTBOPOB U (haKTOPHI, €€ BBI3BIBAIOIIUE.

51. THUNbI OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUi.

52. Peakiun oxucnenus. BaxHeime BocCTaHOBUTEIH.

53. Peaxiiuu BoccranoBnenus. Baxueiimue oxucnuremny.

54. OKHUCIIUTENILHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTb.




55. DIEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUANIBI M DSl HANIPSDKEHU METalIoB.
56. Kopposust meTaiioB u ee BUIBI.

57. MeTobl 3aUTHl OT KOPPO3UH METAJUIOB.
58. INonsTne xumudeckoil uneHTuukanuy. KadecTBeHHbIE PEak[ii Ha MOHBI.
59. CocraBieHre ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, peakiMii HOHHOTO OOMeHa, THAPOJIn3a COJeH.

6.2. Tembl NUCbLMEHHBIX padoT

KonTtponsHas padoTta cTyZeHTOB 3a09HOH (HhOPMEI 00y IEHIS

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

Boinonnsercs KP cTyaeHTOM HHIUBUYanbHO 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 monoxXuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM paboTe Ha THTYJIBHOM JINCTE PaOOThI
CTaBUTCA - "'3a4TeHO".

6.3. Ilpouenypa oueHnBanus

YposeHb c(hOPMUPOBAHHOCTH KOMIETEHIIUH B paMKaxX U3y4aeMOi JUCIHUILIMHBL Y CTYICHTOB 3a04HOI (hOpMbI 00ydIeHHS
OLIEHMBAETCS O MATUOANTBHON MIKaNe, OLEHKAMH - OTIIMYHO, XOPOLIO, yIOBIETBOPUTEIBHO U HEYAOBIETBOPUTENBHO.

IIpumep cTpykTyphI HOPMUPOBAHHS OLEHKH JTa0OPAaTOPHOIT pabOTHI
HaunmeHoBaHnue nokasarens Bbannst

WuTepBan 6amioB 3a nmokaszarenb, or - a0 IlomydeHo
1. TlpenBapurenbHas MOATOTOBKA K J1a0OpaTOpHOH padoTe
2. 'paMOTHOCTb H3JIOKEHUSI U Ka4ecTBO O(OpMIICHHS PabOThI
3. CoOTBETCTBHE METOAUKH PaOOTHI CTAHAAPTHON METOIUKE AKCICPHMEHTA
4. I1paBHIIBHOCTH BBIMIOJHEHHBIX PACUeTOB W Ipaudeckoil JacTu.
5. O60CHOBAHHOCTE M JOKA3aTEILHOCTH BBIBOJIOB
6.0TBeTHI Ha YCTHBIE BONPOCHI (3aIuTa pabOThI)
HNTOI'OBAS OLUEHKA, 6amn

Kpurepun onenxu: - mabopaTtopHasi paboTa CUUTAeTCs YCIEIIHO CIAHHOMN, €CITH [0 UTOTaM OIIEHU-BaHMS CTYJEHT Habpan u
Gonee 6ayuIoB, B XKypHaIE IperoaBaTess 1o JJabopaTopHOH paboTe BBICTABIACTCS OLICHKA «3aUTECHO»

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

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

1 . CooTBeTCTBHE COAEpIKa-HHUS PAOOTHI 3aJaHUIO

(BapuaHry) + + + + + + +

2. 'paMOTHOCTB U3JI0XKEHHS B KA4ECTBO O(OPMIICHHS

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

3. CooTBeTcTBHE TPEOOBAHUAM K

COJZIEPIKaHHUIO + + + + + + + + + +
+ + + + +

4. [paBWIBHOCTD BBITOJHEHHBIX PACYETOB U Tpaduiaeckoi

yacTu + + + + + + + + + +
+ + + +

5. TIpaBUIILHOCTH TpadUIECKOI

YacTH + + + + + + + + + +
+ + + +

6. I'myObuHa mpopaboTKH MaTepHaia, HCIOIb30BaHHE PEKOMEHIOBAHHOM U CIIPaBOYHON

JINTCPATYPBI + + + + + + + + + +
+ + + + +

OO0mias orieHKa paboThI (3aYTeHO/ HE

3a4TEHO)

Kpurepuu onenku:

6.4. IlepeueHb BUI0OB OLIECHOYHBIX CPEICTB

KonTpomnsHas padora. Otger mo mabopaTtopHEIM padoTam. ITOTOBBIH KOHTPOIE.




7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |Cysopos A. B,, OOmas XuMusL: y4eOHHUK Cankr-IletepOypr: Xumusaart,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. Jlono/iHUTeIbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIHN 3araBue W3narenscTBo, ros
JI2.1 |Mlanamosa O.1O., Xumust: COOPHUK 33124 JIJISl CAMOCTOSATEIILHONW pabOTHI Hosouepxacck, 2018,
JHpososo3zosa T.1. CTY/EHTOB [BCeX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0
JI2.2 | Apososo3osa T.U., Xumus: 1ab0opaTOPHBIN IPAKTHKYM JUIS CTYICHTOB BCEX Hosouepxacck, 2018,
IManamosa O.10., HaIpaBJIeHUH http://biblio.dongau.ru/MegaPr
IIstHuneHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.3 | AmapueB A. 1., Xumus : COOpHUK 3aa4 U YIPaKHEHUH: yueOHO-METOIUUECKOe HoBocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. Metonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 |HoBouepk. HHX.- XuMHA: METOA. YKa3aHH MO0 M3y4. Kypca H BBII. KOHTp. pabOTHI Hosouepxacck, 2022,
MEJIUOP. UH-T JUIS CTy[. 3a04. GopMbl 00yd. Hampasi. "Ha3emHble http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct.: | TpaHcnopTHO-TeXHOJIOTHYECKUE cpeacTra', "HazemHbie oNIMI/UserEntry?
0.10. [lanamoga, TPaHCIOPTHO- TEXHOJIOTHYECKUAE KOMITJICKCHI" Action=Link FindDoc&id=42
E.B. [IaTHHIIBIHA 7807&idb=0
7.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TeJ1eKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 MH(GOPMAMOHHO-CIIPABOYHBIC U TIONCKOBBIE http://www.chem.msu.su
CHCTEMBI
7.2.2 DnexrpoHHas OMOIMOTEKa yUCOHUKOB http://studentam.net
7.3 IlepeyeHb MPOrpaMMHOI0 odecreyeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo0nuien3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
733 Microsoft Teams IpenocraBnsercs GecruiaTHO
7.3.4 MS Office professional; Cyo6mnumen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeita»
7.4 Tlepeyenb NHGPOPMALNOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 Ba3zer ganasix OO0 "TIpecc-Mudopm" (Korcynprant https://www.consultant.ru
+)
7.4.2 basbr nanabpix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
OoubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJIMHBI (MO Y JISA)
8.1 2321 CrnennambHOE IOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMHI

cpeacTBaMy 00yUeHHsI, CITyKAIIMMU [T peAcTaBiIeHus napopmannu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEeHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 TmIT.;
Hocka - 1 mT.; Paboumne mecta cTynenToB; Pabodee MecTo mpermomaBareds.




8.2 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC TocoOHs — 15
wrt.; PabGoune mecra ctynentoB; Pabouee MecTo nmpemnogaBaTes.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATU3UPOBAHHON MEOENBIO0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHUSI, CITyKAIUMH JUTS TIPEACTaBICHUS HH(POPMALIMU H OCHAIIEHO KOMIIBIOTEPHOH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» 1 00eCTIeYeHHEM JTOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temarnueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboume mecTa cTyneHTOB; Pabodee MecTo mpermopaBaTes.

8.4 2102 CrienanbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHISI, CITYKAIIUMHE JUTS TIPEACTABICHHUS HHPOPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCTpanmoHHOTO 000pyA0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK
- 1 wt.; Annmapat TBO — lmt.; Annmapat TB3 — 1 wt.; Ilinta snexkrpuueckas — 1 mr.; Ilnura
HarpesatenbHast ES-HA3040 — 1 wr.; T'azoananuzarop ' XI1-3M — 1 wt.; Or"erymmrens — 1 mr.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBOpsI peakTHBOB, HEOOXOAMMBIX IS
BBITIOJIHEHHS J1a00PaTOPHBIX paboT; AmNTeuka ¢ MeauKaMeHTaMu — 1 mT.; Mebens nabopaTopHas;
Jlocka MarHuTHO-MapkepHas - 1mrt.; CynmabHbli mkad - 1mT.; Becbl Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MpernoiaBaTes.

9. METOAUYECKHUE YKA3ZAHUSA 1)1 OBYYAIOIINUXCSA 11O OCBOEHHWIO JTUCITUITIJINHBI (MO Y JIS)

1. INonoxxerne o Texymel arrecranuu obydaromuxcst B8 HUMU ITAY (BBemeHO B AedicTBHe mpuka3oM aupekropa Nell9 or
14 urons 2015 1.). / HoBouepk. umx.-meauop. uH-T J{oHckoi I'AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - PexxuM goctymna:
http://www.ngma.su - 27.08.2016

2. XuMHA : MeTOANYECKUE YKA3aHUS 110 ITOJTOTOBKE K TEKyIIIeMy KOHTPOJIIO JUIS CTyICHTOB BceX HampasieHunit / HoBodepk. nHx.-
mennop. uH-T JloHckoi 'AY ; coct. O.1O. Manamosa. - HoBouepkacck, 2019.

3. IpoBoBo3oBa, T.M. Xumus: 1ad. npakTukyM ajs cTy. Bcex Hampasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHHIBIHA ;
HoBouepk. unx.-menuop. us-T Jlonckoii 'AY. - HoBouepkacck, 2018.

4. XuMust: MeTOoJ. yKa3aHUs MO M3yd. Kypca M BBII. KOHTP. pabOThI AT CTYA. 3a04. (hopmsl 00y4. / HoBouepk. MHXK.-MeTHOp. HH-T
Honckoit 'AY, Cocr.: O.10. [llanamosa, T.W. IpoBoBo3oBa, Hoouepkacck, 2020.

5. MeTtoandeckiue peKOMEHIAIMK TT0 OPraHU3alMid CaMOCTOSTEIbHOM paboTel oOydaromuxcst B8 HUMU JITAY
[DnexrponHEI pecypce] : (BBen. B AeicTBre mpukazoM aupekropa Nel06 ot 19 uronst 2015t.) / HoBouepk. HHXK.-METHOP. UH-T
Jonckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015.- Pexxum goctyma: http://www.ngma.su

6. JposoBo3oBa T.U. Xumus [Tekct]: ¢6. 3agay s cam. paboOThI CTyI. Criell. HampaBieHui «HazeMHble TpaHCIOPTHO-
TEXHOJIOT. KOMIUTEKCHI»;— « DKCIUTyaTallisl TPAHCIIOPTHO-TEXHOJIOT. MAIINH U KOMILTEKCOB» N «Ha3eMHbIe TpaHCIIOPTHO-TEXHOIIOT.
cpeactsa»/T. 1. JIposoBo3osa,l1.A. JIyranckas, JI.M. Ky3nenos; HoBouepk. nax.-menuop. uH-T JIIAY. — HoBouepxkacck, 2015. — 35
c. — 50 7x3.

7. JpooBo3oBa T.M. Xumus [InekTpoHHBIA pecypc]: ¢0. 3a1a4d i caMm. paboThl CTy.I. criell. HampasieHuid «HazeMHbIe
TPaHCIIOPTHO-TEXHOJIOT. KOMITIEKCEI»;— « DKCINTyaTalys TPAHCIIOPTHO-TEXHOJIOT. MAaIlIH M KOMITIIEKCOBY U «HazemHubre
TPaHCIIOPTHO-TeXHONOT. cpencTsay/T.W. [ipoBoo3osa, 1. A. JIyranckas, J[.M. Ky3ne- nos; HoBodepk. umxk.-menuop. us-t JJIAY. —
Onexrpon.nan. — HoBouepkacck, 2015. X)KM/T; PDF; 1,15MBbB.— Cu- crem.tpedoBanus: IBMPC. Windows 7. AdobeAcrobat 9. —
3ari. cakpaHa.
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