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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

73ET

252

16

227

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 1

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

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

cemecTp




2. IEJIX 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 NpeABAPUTEIbHOM 0AT0TOBKE 00y4al011erocs:
3.1.1 | 3uats:

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/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucumnianHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaAHHOM JMCUMIIJIMHBI (MOYJIs1) HEO0X0AUMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

3.2.11 | Hay4uHo-uccnenoBatenbsckas padoTa (oydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs MOATOTOBKY K IPOIEType 3allUThl U IPOLEAYPY 3alUThI

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

K-13 : CriocoGHOCTH HCNO/Ib30BATH 3aKOHBI U METOAbl MATEMATHKHU, €CTECTBEHHbIX, TYMAHUTAPHBIX U IKOHOMHYECKHX
HAYK NPH pelieHuH NpofeccHOHATBHBIX 3a1a4

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

ITIK-3 : Crioco0eH KOHTPOIMPOBATh CTPOSIIMECS] U PEKOHCTPYHPYeMble 31aHusl, IOMeLleHUs], B YACTH BbINOJIHEHHUs
NMPOEKTHBIX PellieHH i 10 MOKAPHOI 0e30I1acHOCTH

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




I1K-3.4 : YMeeT onpenemnsTs (pacCunThIBaTh, 000CHOBBIBATD) XapaKTEPUCTHKH WIIM TTApaMETPhl CUCTEM 0OHAPY KEHHS T0XKapa,
OTIOBEIICHUS U YIIPABIICHHUS IBaKyalleH JIOAEH MY T0XKape, CUCTEM MPOTUBOABIMHON 3aIUThI

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

[1K-3.8 : 3HaeT MeTo/ bl MPOTHO3UPOBAHMSI B3PHIBOIIOKaPHOH 0OCTAHOBKM M IIPOTHO3UPOBAHUS OITACHBIX (DaKTOPOB IOXKapa

IIK-5 : Cniocoben pa3padaTbiBaTh MEPONPHUATHS 10 CHUKEHHUIO MOKAPHBIX PUCKOB

[IK-5.9 : 3naer roproure U B3pbIBOOMACHBIE XapaAKTEPUCTUKHI BELIECTB U MATEPHAIIOB

5. CTPYKTYPA U COOJEPKAHUE JTUCIHUIIJIMHBI (MOAY JISA)

Kon
3aHATUA

HaumeHoBaHue pa3iesoB u
TeM /BU 3aHATHS/

Cemectp /
Kypc

Yacos

HNuauxaropsl

JlutepaTtypa

HNurepakr.

IIpumeyanne

Paznen 1. 1. OcHOBHBIE 3aKOHDI
XMMHH.

1.1

/Jlex/

J1.1
J11.2J12.4

1.2

N3yueHne TeopeTHIecKux
BOIIPOCOB, BHITIOJTHEHHE
TEOPETUUECKUX 3aJaHU, peleHue
3a7a4. BelonHeHne KOHTPOJIbHON
pabote1. /Cp/

14

Paznen 2. 2. CTpoeHue aToma.
Ilepuonuyeckas cucrema
semenToB /.. MenaeneeBa.

2.1

Crpoenue atoma. CTpoeHHE aTomMa
U CHCTEMaTHKa XUMHUYCCKHX
aneMeHToB. Ilepuonuueckas
CUCTEMAa U U3MEHEHHUE CBOWCTB
3JIEMEHTOB.

/Jlex/

J.1
JI1.2J12.1
J12.2J12.4

o1

2.2

N3ydenune TeopeTu4ecKux
BOIIPOCOB, BHITIOTHCHNE
TEOPETHYECKHX 3alaHUH, pelIeHHe
3a/a4. BrInonHeHue KOHTPOIBHOM

paborsr. /Cp/

10

Pazgen 3. 3.Xumunueckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1

XuMHYeCKast CBSI3b M CTPOCHHUE
MOJIEKY L.
Tunbl XUMUYECKOMH

cBs3u. CtpoeHue u

CBOICTBA MOJICKY!L.

J.1
JI1.2J12.1
J12.2J12.4
J12.5 J12.6

91

32

N3ydeHue TeopeTndyeckux
BOIIPOCOB, BHITIOJTHEHHE
TEOPETUYECKUX 3a/laHHi, pelIeHue
3a7a4. BelmonHEHNE KOHTPOJIBHOU
pabots1. /Cp/

10

Paznen 4. 4.dHepreruka
XHMHAYECKHX MPOIECCOB.

4.1

OHepreruyueckue 3P QeKTol
XUMHYECKUX peakiuii. OyHKIUu
cocrosHus. 3akoH I'ecca u
cieacTBue u3 Hero. /Jlex/

J1.1
J1.2J12.1
J12.2J12.3

2.4

€]

4.2

N3yueHne TeopeTHIecKux
BOIIPOCOB, BHITIOJTHEHHE
TEOPETUUECKUX 3aJaHUM, peleHue
3a7a4. BelonHeHne KOHTPOJIbHON
paboter. /Cp/

10

Paznen 5. 5. Cxopoctb
XHMHYECKHX peakumii u
XHMHUYEeCKOe paBHOBeECHeE.




5.1 CKOPOCTh XUMHYECKHUX PEaKIIH 1 2 JI1.1
XUMHUYecKoe paBHOBecue /J1ab/ JI1.2J12.1
J12.2712.3
2.4
21

52 N3ydenune TeopeTH4ecKux 10
BOTIPOCOB, BBITTOJHCHHE
TEOPETUYECKUX 3a/laHUMH, pelICHUE
3a/1a4. BrinonHeHue KOHTPOIBHOM
pabotsr. /Cp/

Pa3zpes 6. 6. Bona. Odmast
XapaKTepPUCTHKA PACTBOPOB.

6.1 OOmas xapakTepucTuka 1 J1.1
pPacTBOPOB. JI1.2J12.1
CriocoObI BEIpa)KEHHSI COCTaBa J2.2J12.4
pacTBopoB. OUUKO-XUMUUECKHUE 91
CBOICTBA PaCTBOPOB

HEDJIEKTPOJIUTOB u
QIIEKTPOJTUTOB (aHAIN3
KOHKPETHBIX CUTyanuif)

/JTex/

6.2 OO01as XapakTepuCTHKa 2 JI1.1
pactBopoB. Pacyer koHIIEHTpauu JI1.2J12.1
pactBopos /IIp/ 227124

91
Pazgean 7. 7. PacTBopsl
3JIeKTPOJINTOB.

7.1 Peakiuu B pacTBOpax 2 JIT.1

3JIEKTPOJIUTOB. JI1.2J12.1
/J1a6/ 2.4
31

7.2 CBolicTBa pacTBOPOB. 2 JI1.1
KonnurarusHeie cBoiicTBa JI1.2J12.1
pacTBOPOB (pemeHne J12.2J12.3
CUTYallMOHHBIX 3a]1a4). J12.4

Mp/ 21
Pa3znen 8. 8. lucnepcubie

CUCTEMBI M KOJLJIOUIHbIE

PacTBOpHI.

8.1 N3yueHne TeopeTHIecKux 54
BOTIPOCOB, BBITIOJTHCHHE
TEOPETUYECKUX 3a/IaHHi, pelIeHUe
3a/1a4. BeinosiHeHHEe KOHTPOJIBHOM
paborsr. /Cp/

Pa3zneu 9. 9. OkucaurebHO-
BOCCTAHOBHUTEJbHbIE PEAKIINH.
OCHOBBI 2J1EKTPOXMMHUHM.
9.1 Peakuuu okucieHus- 2 JI1.1
BoccTaHOBJIEHUS /J1ab/ JI1.2J12.1
J12.3712.4
91
Paznen 10. 10. Xumuueckas
HaeHTHpUKAUA

10.1 N3yueHne TeopeTHuecKux 59.5 JIT.1
BOIIPOCOB, BBIITOJTHEHUE JI1.2J12.1
TEOPETUYECKUX 3a/laHHi, pelIeHue 2.4
3a/1a4. BeinosiHeHne KOHTPOJIBHON 21
pabotsr. /Cp/

Pazgen 11. 11. KomniekcHbie
coeIMHEeHUsl

11.1 N3ydenune TeOpeTHUECKUX 59.5 JI1.1
BOIPOCOB, BHITIOJTHEHHE JI1.2J12.1
TEOPETUIECKUX J12.4
3aIaHM, BEITOTHEHHE 91

KOHTpOJIbHOU paboTsl /Cp/




Pa3zpen 12. 12. Kourpoan

12.1 IloaroroBka kK UTOTOBOMY 1 9 J1.1 0
KOHTPOJIIO OCBOCHUS AUCLUTUIHHBI JI1.2J12.4
B (hopMe dK3aMeHa. /DK3aMeH/ 21

6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. KoHTpoO/1bHBIEC BONIPOCHI H 3aJaHUS

Bompocs! 1 mpoBeieHns IPOMEXKYTOUHOH aTTeCTaIllK B (hopMe IK3aMeHa:

I. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPAaHEHHs MAacChl U HEPrHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHUH, 3aKOH ABOTaJpO M €T0 CIEIACTBHUSL. METOMBI ONpee/IeHHs
MOJIEKYJIIPHBIX MAcC ra3oB.

3. [lepuoanueckuii 3akoH u nepuoanueckast cucreMa JI.1. Menneneesa. [lepuoasl, rpynnsl U MOATPYMIBI IEPUOANUECKON
cucteMbl. CBSA3b CTPOEHUS aTOMA C MIOJIOKEHHUEM JIEMEHTOB B IEPUOANYECKON CHCTEME.

4. Crpoenne aroma. [Toctynarer Bopa.

5. KBaHTOBBIC unCNa, UX (U3HYECKUIA CMBICI.

6. DNEeKTpOHHAsT OpOUTaNb U «KBaHTOBas stuciikay. [Ipuniun [Maymm. lpasmmo XyHza.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OPMYIBI HJIEMEHTOB.
8. 3aBUCHMOCTH CBOIICTB aTOMOB OT CTPOEHHMS MX HJIEKTPOHHBIX 00070YeK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K
3JIEKTPOHY.

9. THIIBI XUMHAYECKON CBSI3HM, HX OCOOECHHOCTH.

10. Xumugeckas: CBSI3b U €¢ OCHOBHBIE XapaKTE€PUCTUKH.

11. KoBasieHTHast XuMu4eckasi CBsA3b, €¢ Pa3HOBUIHOCTH. MeTON BaJICHTHBIX CBS3EH.

12. Crioco6b1 00pa30BaHusi KOBaJCHTHONH XMMHUYECKOH CBSI3H.

13. I'mbpuanzanust aTOMHBIX DJEKTPOHHBIX OpOUTaleil U e€ BUBI.

14. [TonspHOCTH XMMUYECKON CBSI3H. DIEKTPUUECKUH MOMEHT JMIIOJNS MOJIEKYJIbI.

15. Honnas cBs3b, €€ ocobennoctu. CTerneHh HOHHOCTH CBSI3H.

16. BopoponHas cBsi3b, €¢ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

17. TepmoxuMmusi, ee OCHOBHBIE OlpenecHus. 3akoH ['ecca M ero ciencTBue.

18. BHYTpeHHsIs SHEprus W SHTANBNHA. DHepreTHIeckue d(PPEeKThl XUMHUSCKIX MTPOIIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BeposSTHOCTh COCTOSHUS CUCTEMBI U SHTPOIUS.

20. HamnpaBieHHOCTH caMOIPOU3BOIBHOTO MPOTEKAHUS XMMUYECKUX peakiuil. DHeprus ['uboca.

21. Xumuueckass KuHeTHKa. CKOpOCTh XUMHMUYECKUX PEAKIMHA B TOMOTE€HHOI M eTepOreHHOM cHUCTeME.

22. BrimstHIe IPUPOABI pearnpyromnX BEemIeCTB U TEMIIEPAaTyphl Ha CKOPOCTh XUMHYIECKOH DPEaKIiH.

23. BnusHue xatanu3aTopa Ha CKOPOCTh XUMHMUYECKOH peakuuu. MeXaHus3M JelCcTBUs KaTaau3aTropa.

24. OO6parrMblie 1 HEOOPATUMbIE XUMUYECKUE PEAKIMU. XUMHUYECKOE PaBHOBECHE.

25. Cwmemenue xumuueckoro pasHosecusi. [lpunnun JlelllaTenbe.

26. Bopna, e¢ ¢pusmueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

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

28. PactBopsl. I'maparnas Teopus J.1. Menaeneesa. TermnoBsie 3 dekTsl pacTBOpEHUSI.

29. PacTBOPHMOCTE TBEPIBIX BEIIECTB B JKUAKOCTSX.

30. PacTBOpUMOCTB Ta30B B KHIKOCTSIX.

31. KoHueHTpanus pactBopoB, €¢ BUJIBI.

32. OcMoc, 0CMOTHYECKOE JaBJIeHHE pacTBOpoB. 3akoH Bant — ['odda a1t pacTBOPOB HEINEKTPOIUTOB M JIEKTPOIUTOB.
33. INoHmkeHne DaBiIeHNs HACBHIIEHHOTO I1apa pacTBOPHUTEIS HAJ pacTBOPOM. 3akoH Payis 1iis pacTBOpOB HEINEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34, [oBblIeHHE TeMIepaTypbl KUIIEHUsI pacTBOPOB. 3akoH Payist aist pacTBOPOB HEDJIEKTPOIUTOB U AIIEKTPOJIUTOB.
35. INonmkenne TeMnepaTypsl KpUCTAIIH3AINMHA PACTBOpA. 3aK0OH Payist Ui pacTBOPOB HEINEKTPOIUTOB M AIIEKTPOIIHTOB.
36. Teopus 31EKTPOIMTUUECKON TUCCOLMAIIUY.

37. [Tpumenumocts 3akoHOB Bant — I'odda u Payns x pacTBopam 31€KTPOIUTOB.

38. CrnaOble 3JICKTPOJIUTHI, UX AUCCONMAIMs. 3aKkoH pazbasiieHuss OcTBabaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AUCCOLUANMS. AKTUBHOCTH HOHOB.

40. Peakiiuu nmOHHOTO OOMEHa B pacTBOPAxX AJIEKTPOIUTOB. Y CIOBHA HEOOPATHUMOCTH PEAKIIHH.

41. DNeKTpoNIMTHYECKass AUCCOUUanys Boabl. HeHTpaibHble, KUCIBIE U ILEJIOYHbIE PACTBOPHI.

42. Bonoponusii nokaszarens. lkana pH, merons! onpenenenus pH.

43. I'mpponus, ero KONMYECTBEHHBIE XapaKTEPUCTUKHA. 3aBHCHMOCTH THIPOJIN3a OT KOHIICHTPAIMU M TeMIEPaTyphl pacTBOpa.
44. I'uaponus coneit u ero BubI (Ha MpUMEpe YpaBHEHUH T'MAPOIN3a COOTBETCTBYIOIIUX COJIEH).

45. JycniepcHbIe CUCTEMBI, MX KIacCH(UKAIHMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JlucniepcHBIE CHCTEMBI, MX KIaCCH(HUKAIMSA TI0 CTENICHH JUcIepCcHOCTH. CBOOOIHO- M CBSI3HOIHCIEPCHBIE CHCTEMBI.
47. YCTORYMBOCTh AUCHEPCHBIX crcTeM. DakTopbl CTAOMIIN3alUK JUCIIEPCHBIX CUCTEM.

48. CopO1ust 1 €€ BHIIBI.

49. Komnonansie pactBopsl. CTpoeHHE KOJJIOUTHOW MUIIEIUIHI.

50. Koarynsamus KOJUIOMIHEIX pPacTBOPOB M (haKTOPHI, €¢ BBI3BIBAIOIIHUE.

51. Tunel OKMCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIUi.

52. Peakiiuu oxucienusi. BaxkHeiinme BOCCTAaHOBUTEIIH.




53.
54.
55.
56.
57.
58.
59.

Peakniuu BoccranoBieHus. BaxkHeHIIINEe OKMCIUTENIH.

OKHUCIUTETBHO-BOCCTAHOBHUTENbHAS TBOMCTBEHHOCTD.

DNEKTPOXUMHYECKIE CHCTEMBI. DJIEKTPOJHbIE TTOTEHIIUANBI U PsiJi HANPSHKEHUH METaslIoB.

Kopposust meTanioB u ee BUIBL.

MeToabl 3alIUTEl OT KOPPO3UU METaJUIOB.

[MonsaTHe XuMHUUECKON HACHTUUKAIMKY. KauyecTBEHHbIE peaKkiui Ha MOHBI.

CocrapieHre ypaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIUH, peakinii HOHHOTO OOMEHa, THIPOJIn3a COJEH.

3AJIAHUS JIJI1 KOHTPOJIbHOM PABOTHI CTYJIEHTOB

3A0YHOU ®OPMbI OBYUEHU S

Pabora cocTOUT U3 BOIIPOCOB, OXBATHIBAIONINX KypC JUCIUILINHEI, U BEIOIHACTCS 10 OXHOMY U3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapUAHTOB 3aJaHUI KOHTPOJIBHON PabOThI, METOIUKA €€ BBIIIOJHCHUS U HEOOXOAUMAs JINTEPATYpa MPUBEIACHBI B METOJUUESCKUX
YKa3aHHSX U HaITMCaHHUs KOHTPOJIbHOH paboThl (Jlyranckast, M. A. Xumus [TekcT] : MeTox.yKas3. 10 H3yd. Kypca X BBIIL. KOHTP.
paboThl s cTyA. 3a04. Gopmel 00y4. / . A. Jlyranckas, O.10. Hlanamosa, C.B. Konaparosa; HoBodepk. roc. Mmenuop. akaj., kad.
XUMHHU 1 TpUKI. 3konorun. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Beibop BapuaHTa onpezemnseTcs nepBoii OykBoi dhamunuu
CTy/ICHTA M TIOCIeTHeN HU(ppON 3a4eTHON KHIDKKH. Ka)IIbIil CTYACHT BBIMONHACT KOHTPOJIBHYIO PabOTy B COOTBETCTBHU C
BapHaHTOM 3aJIaHHsI, ONIPEEIIIEMOTrO 10 IBYM NOCIEeIHUM Irdpam ero mmdpa (HoMep CTyAeHIeCKoro Oniera U 3a4eTHON
kamKkkd). Hanmpumep, mmdp crynenrta 30512, T.e. mocneaane nudpst ero 12. CiaenoBaTensHO, CTYASHTOM JOJDKHA OBITH BHIIOITHEHA
KOHTpOJIbHas paboTa, BKIIOYAIONIas 3a1a4y BapranTa 12 B rabnuie 2.

10

11

12

13

14

15

16

17

18

19

20

21

22

Ne Bapu-anrta Homepa 3amanmii KOHTPOIBHOW PaOOTHI
Homepa TeM KOHTPOIBHOH pabOTHI
1 2 3 4 5 6 7 8 9 10 11
11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306
2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314
7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318
16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302
18 39 46 77 82 109 138 141 180 182 196
201 237 245 267 300 309
4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313
1 26 57 67 97 101 133 154 170 189 193
212 222 257 276 292 319
5 32 60 72 81 110 139 142 165 183 198
215 227 260 280 282 307
19 34 47 78 85 119 121 155 174 186 194
220 231 248 261 287 320
17 37 42 63 89 108 127 145 177 187 199
203 236 244 270 298 303
9 25 52 68 94 103 124 152 162 181 191
207 239 253 263 284 310
3 21 53 73 98 116 130 143 171 184 196
208 223 256 268 290 315
14 33 56 76 83 111 135 146 164 187 192
216 229 242 275 291 301
20 30 43 80 91 104 140 157 175 182 197
204 225 250 278 286 304
6 36 45 65 99 112 126 147 178 188 193
209 230 258 264 293 311
13 40 58 70 92 120 131 160 166 183 198
213 232 246 266 299 316
8 23 48 75 100 105 136 148 179 185 194
218 234 252 272 288 305
12 27 50 79 84 117 128 159 167 189 199
206 226 259 277 294 317
10 31 59 66 86 106 137 153 172 186 195
211 235 249 265 297 312
15 38 51 69 95 113 132 150 168 190 200
219 238 254 273 295 308
5 27 46 64 90 109 130 146 164 182 192
202 224 242 261 290 301
14 33 48 74 94 117 139 155 170 188 194
213 227 256 263 281 306
3 22 55 77 99 120 122 143 175 183 198

23

12




24

25

220
12
209
19
214

No Bapu-aHTa
Homepa TeM KOHTPOIBHOW pabOTHI

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

1

7
201
1
203
6
207
11
210
2
215
15
218
9
204
20
208
4
211
13
216
9
205
16
212
18
217
10
206
17
219
3
201
10
211
16
202
19
206
4
212
1
216
13
219
15
203
20
213
6
217
2
220
11
204
17
208
5
214
7
218

232
38
236
40
240

Homepa 3amanuii KOHTPOJIBHOH pabOTHI

2
23
221
28
222
34
225
36
228
21
233
25
237
30
223
31
229
37
234
24
238
35
226
32
230
39
231
26
235
29
239
33
221
22
227
25
231
36
235
37
240
27
239
39
222
21
223
27
224
31
228
35
232
23
236
38
238
40
225
24
233

260
59
243
52
241

3
49
249
44
251
50
257
51
244
54
250
41
246
53
252
56
255
42
258
57
245
43
248
47
253
58
247
60
259
45
254
51
244
42
241
57
260
48
242
41
253
49
256
55
243
58
248
60
251
44
254
43
255
52
245
56
249
59
252
45
257

269
63
273
71
280

4
62
262
66
264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275
76
278
79
268
68
277
70
279
80
272
61
262
68
271
72
263
75
269
77
276
80
280
62
264
64
261
70
273
74
277
78
272
63
265
65
274
76
266
66
275

291
84
282
88
288

5
81
293
83
285
86
294
91
283
95
295
97
298
82
300
87
284
92
292
96
296
100
286
85
297
89
289
93
287
98
299
87
285
97
296
93
281
90
287
83
282
81
297
92
291
98
283
84
292
94
298
99
288
82
299
85
284
91
293
100
286

318
105
320
101
307

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

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

137

124

138

126

130

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

152

142

156

144

146

147

153

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

163

170

174

178

164

171

175

185

181

10
186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

184

187

190

183

185

186

189

183

188

182

181

187

191

197

11
193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198

200

192

197

195

193

196

199

192

197

191

198

193

12




56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

&9

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18
208

220

203
13
209
16
214
20
204

205

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

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

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

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

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

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

134

125

135

126

136

121

125

139

122

126

128

131

133

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

145

148

157

149

143

154

159

152

141

147

160

144

150

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

166

173

178

169

164

178

173

161

167

168

174

169

162

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

189

185

190

186

181

189

183

186

184

187

190

182

184

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199

200

194

196

195

191

196

192

197

195

200

193

199

194




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

[TepeueHp BOIPOCOB KOHTPOIBHOH PaOOTEI

1. Uro Ha3bIBaeTCs SKBHBAIECHTOM 3i1eMeHTa? UTo Takoe HKBHBaJICHTHas Macca? ODKBHBAICHTHBIN 00b-eM? PaccunTath

SKBUBAJICHTHBIE MAcChl yIIIEPO1a, UCXO/IS M3 COCTaBa OKCHJA U AUOKCUAA YTIepoa.

2. Yro Ha3bIBaeTCs HKBUBAJIEHTOM CJIOXHOTO BemiecTBa? Kak onpenenstorcss SKBUBAJICHTHBIE MAcChl OK-CHUI0B?

OCHOBaHHMH? BEMHUCINTG SKBUBaJICHTHBIE Macchl OKcuoB amomMuHuSA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n

Gapust Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CJIOXHOro BeulecTBa? Kak ompenenstorcsi SKBUBaJIeHTHbIE Macchl kucaoT? Coneit?

BerauciuTh SkBHBaNIeHTHBIC Macchl hochopHoit kuciaoTel H3PO4, cepoBonopoanoit kuciotel H2S, cynbdara amomunns Al2(SO4)
3 u pocdara kansimst Ca3(PO4)2.

4. BbIUMCIINTD SKBUBAJIEHTHYIO MacCy OCHOBaHUS, 3Has, YTO 2 T €ro B3auMOJEHCTBYIOT 6e3 octaTka ¢ 1,829 r comsHoii
kucinotsl HCL

5. BbrunciuTh aTOMHYIO Maccy JBYXBaJIEHTHOIO 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOJOPOJIOM CO-AEpKUT 5,88 %
BOJIOPOJIA.

6. BbIUMCINTG aTOMHYIO Maccy 4YeThIPEXBaJIEHTHOIO 3JE€MEHTa, 3Hasl, 4To ero okcup coaepxut 13,39 % kuciopoaa.

7. Ha BoccranoBienne 9,9375 r okcujia JByXBaJIGHTHOTO METaJlIa M3PAcXoJl0BaHO 2,8 J1 BOAOPOA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHBI 5KBHBAJICHTHBIE MACChl OKCUZIA, METaJlIa, aTOMHas Macca Meraa? Kakoil 3To Metamn?

8. Ha pactBopenue 8,43 r merania norpeboBanoch 7,35 T cepHON KUCHOTHI. ONpenennTh SKBUBAJICHT-HYI0 Maccy MeTaylia
1 00BEM BBIICITUBILETOCS BOJOPO/a (YCIOBHS HOPMAJIBHBIE).

9. OmnpenenuTs SKBUBAICHTHYIO Maccy M Ha3BaHHE ABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBEITEC-HAIOT M3 pacTBOpa
cepeOpsHoit comn 4,32 r pacTBopa cepedpa.

10. OnpenenuTs SKBUBAICHTHYIO Maccy M Ha3BaHME JABYyXBaJleHTHOro meramia, 0,12 r KOTOPOro BBI-TECHSIOT U3 KHUCIOTbI
112 M1 BOOpoO1a, M3MEPEHHOTO TIPH HOPMAJIBHBIX YCIIOBHUSX.

11. IIpu cxxuranuu 0,9 r TpexBaJeHTHOrO MeTaula MoiydeHo 1,7 r ero okcupa. OnpenenuTs aTOMHYK Maccy MeTala u
COCTaBUTH (HOPMYITY €ro OKCHJIA.

12. CKOJIbKO MOJIeH M DKBHBAJICHTOB COCTABISIOT 342 kr cynbdara amomunus Al2(S04)3?

13. ChopmynupoBath 3ak0H ABOrajpo u ero cieiactBus. Kakoit o0bem 3anmMaroT 1022 MoyieKys a3oTa Mpu HOPMaTBHBIX
ycnoBusx? Kakyro Maccy mMeeT 3T0 KOJIM4ecTBO a3oTa?

14. Uro Takoe Moisib? CkoJIbkO MoJiel conepkutcs B 1 M3 nr000ro raza rnpu HOpMajabHBIX YCIOBUSX?

15. [TnoTHOCTH MApOB CephI MO KUCIOpoLy paBHA 8. M3 CKONBKMX aTOMOB COCTOHMT MOJIEKYJa Cepbl?

16. Macca 1 11 KXpUNTOHA IIPU HOPMAJbHBIX YCIOBUAX paBHA 3,71 r. I3 CKOIBKMX aTOMOB COCTOMT MO-JIEKyJa ra3a KpUINTOHA?
17. Kakoii 06beM mpy HOPMaNbHBIX YCJIOBHAX 3aHMMAIOT: a) 7 kr N2; 0) 32 r H2; B) 1 T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIluuCIUTE MOJIEKYJISIPHBIE MacChl 3TUX ra3oB, MX
TUTOTHOCTB TI0 BOJIOPOAY M YHMCIIO MOJIEKYJ B | JT KaXK710T0 Tasa.

19. Ckoyipko a) Moneif; 6) MOJEKylI BOAOPOAA CONEPKUTCS B 5 M3 3TOrO raza, M3MEpEeHHOTO NP HOP-MAalbHBIX YCIOBUSX?
20. Kaxoli 00beM npu HOpMalIbHBIX ycioBusix 3aHuMaroT: a) 0,1 monb okcuaa azora N2O; 6) 0,5 skBu-BajieHTa BOJOpO/Ia
H2; B) 0,3 monb okcuaa yriepona CO?

21. Kakue BemecTBa Ha3bIBaIOTCS OKcuaaMu? JaTh KIaCCU(PHUKAIIUIO OKCHIOB, MIPUBECTH MPUMEPHI U JIaTh CUCTEMATHYECKUE
Ha3BaHUS.

22. Yro sBISIETCS BaXKHEWIIMM INPU3HAKOM OCHOBHBIX OKCHIOB? IIpHuBECTH ImpHUMEpbl COOTBETCTBYIO-IUX PEAKLUH U JaTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB II0 CHCTEMATHYECKOH HOMEHKIATYPe.

23. Uro sBNISETCS BaXKHEHIIMM NPU3HAKOM KUCIOTHBIX OKCHAOB? [IpuBecTH mpHMepsl COOTBETCTBYIO-IUX PEAKIM U IaTh
Ha3BaHMsI B3aMMOJICHCTBYIOIIUX BELIECTB 10 CUCTEMAaTHUYECKOH HOMEHKIIATYpeE.

24. B gem ocobGeHHOCTE aM(poTepHBIX OKcHaoB? Kakwe M3 MpHBEIEHHBIX HIDKE OKCHIOB 00JIafaloT aM(oTepHBIMH

csoiictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTs aM()OTEPHOCT COOTBET-CTBYIOMINX THAPOKCHIIOB PEAKIIUAME U
Ha3BaTh B3aUMOJEHCTBYIOIINE BEIIECTBA 10 CHCTEMAaTHYECKOIl HOMEHKIIAType.




25. Kakue BemiecTBa Ha3bIBalOT ocHOBaHUsIMU? Hammcats (opMyIisl THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh UX 110 CHCTEMATHYECKONH HOMEHKIATYPE.

26. C kakuMU W3 MEPEUHCIICHHBIX HIKE BEIIECTB MOXeT pearupoBath ruapokcun kamus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanmcath ypaBHEHHS PEaKIiid  Ha3BaTh B3aMMOACHCTBYIOIMINE BEIIECTBA 10 CHCTEMAaTHIECKOIl HOMCHKIIATYpE.
27. Kakue BemectBa Ha3bIBalOTCs kucaoramu? UTo Takoe OCHOBHOCTH KHCHOTHI? IlpuBecTr nmpumepsl OJHO-, ABYX- U

TPEXOCHOBHBIX KHCJIOT. HammcaTh peakiiy ux B3aNMOJICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearkpyrollye BEIecTBa Mo
CHUCTEMAaTHYeCKOM HOMEHKIIAType.

28. C xaxumu u3 okeugoB MgO, CO, Fe203, P205, ZnO Moxet pearnpoBath cepHas kuciaoTra? Hamu-cats
COOTBETCTBYIOIUE PEAKIUH U HA3BAaTh B3aMMOEHCTBYIOIIME BEIIECTBA 10 CHCTEMAaTUYECKOI HOMEHKIIAType.

29. Kaxue peaknym xapakrepHbl it kucinoT? [IpuBecTu mpuMepsl TakMX peakmMid IS a30THOM KUCIIOTHI M Ha3BaTh BCE
B3aMO/ICHCTBYIOIIHE BEIECTBA [0 CHCTEMaTHIECKOH HOMEHKIIATYpe.

30. Kakue u3 nepedyrcieHHBIX HUXKE KHCIOT MOryT obpaszoBath kuciele conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hammcats opMyJIbl KMCIIBIX COJICH M Ha3BaTh MX 110 CUCTEMAaTHYECKOH HO-MEHKIIATYpE.

31. Kaxne BemecTBa Ha3bIBarOTCS cOMAMHU? JaTh KIaccHpUKanuio cojel, MPUBECTH NPUMEpPhI CPel-HNX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIIATYPE.

32. HasBarp conmn: SnO(NO3)2, CrOHSO4, Zn(HS)2, Ca(HCO3)2, NaH2P0O4, Na2HPO4, Cu2(OH)2CO3.

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

34. HasBats comm: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns conelt, GopMysbl KOTOPBIX MPUBEACHBI HIKE, BHIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMalbHbIE

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

36. Hamnucars ypaBHeHus peaxiuii o6pasosanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynsraTe B3au-MOJACHCTBHA: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB; 0) OCHOBAaHHsI U KUCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCHJIA M KHCJIOTBI; T) OCHOBaHUS U

KHCJIOTBL.

37. Hanwmcats ypaBHeHus peakuuii o6pazoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHUCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB;  0) OCHOBaHUS U KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHIA U KHUCIIOTHI; T) OCHOBAHUS U
KHCJIOTBHL.

38. Hammmcats ypaBHEHHS peaxiui, JISKAIIMX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpennit — cynep-pocdara Ca(H2PO4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. HazpaTs conu, BXOJSIINE B COCTaB ATUX yA0OpEHHUIA.
39. Hamucats GopMysiel KHCIOT, oTBevaromux okcuaamM MnO3, Mn207, V205, CrO3, P205. HanucaTh ypaBHEHHUS peakinuit
B3aMMOJICHCTBHS 3TUX KUCJIOT C THAPOKCHIOM Kallisl M Ha3BaTh ITOJyYSHHBIE CO-JIU [0 CHCTEMAaTHIeCKOH HOMEHKIIAType.

40. C KakIMHU W3 TEePEeUYHCIICHHBIX HIDKE BeIlecTB OyIeT pearnpoBarh coisHas kuciora: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEaKIHii U Ha3BaTh MOJIyUYEHHBIE BELIECTBA 10 CU-CTEMAaTHIeCKO HOMEHKIIAType.

41. KBaHTOBBIC UHCIa NIEKTPOHA: 0003HAUYEHUE, IPUHUMAEMbIE 3HaUCHUS, QU3HIECKUH CMBICI. UTO XapakTepusyeT IIIaBHOE
KBAHTOBOE YHCIIO?

42. UYro xapaxrepusyeT opburanbHOoe kBaHTOBOe uncio? Kax oHo BbIpaxkaercssi? UTo 03HaYaeT MOHATHE «IHEPTCTUUECKUE

noAypoBHU»? UeMy paBHO MaKCHMAJILHO BO3MOYKHOE YUCJIO 3JIEKTPOHOB Ha KAXKIOM U3 oaypoBHei? Kakue popMbl UMEIOT
AJIEKTPOHHBIE O0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe W3 KBaHTOBBIX YHCEI OIpENesieT OPUCHTAINIO SIEKTPOHHOr0 obsiaka B MpocTpaHCTBe? CKOIBKO
MIPOCTPAHCTBEHHBIX OPUEHTAIIUI BO3MOXKHO: a) st S- QJIEKTPOHOB; 0) JUIs P- 2JEK-TPOHOB; B) AJsl d- U f- 27eKTpOHOB?
44. CocCTaBUTh 3IEKTPOHHYIO (hOPMYITy 3JIeMeHTa, Ha M-3HEpreTHYeCKOM ypOBHE KOTOPOro Haxomutcst 10 31IeKTpOHOB.

Pacripenenuts Bce 3I€KTPOHBI aTOMa 3TOTO 3JIEMEHTA 110 SHEPTEeTHUECKUM suelikaM. B kakom mepuojie, rpynime u moarpyrmne
MIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT DIIEMEHT?

45, CoCTaBUTh IMEKTPOHHYIO (OPMYITy deMeHTa, Ha N-3HepreTHYeCKOM YPOBHE KOTOPOTO HAXOAUTCS 12 3JIEKTPOHOB.
Pacnipenenuth Bce 351€KTPOHBI aTOMa 3TOT'0 3JIEMEHTA 10 SHEPreTHYECKUM sueiikaMm. B kakoM repuozie, rpymnre u noarpyre
MEPUONYECKON CUCTEMBbI HAXOIUTCS 3TOT 3JEMEHT?

46. Cdopmynuposate npasuiio ['yana. [Touemy Ha mocneHeM 3JIEKTPOHHOM CIIO€ Y MEIU M XpoMa HaXOIUTCS TOJBKO IO
OJJHOMY S- 3JIEKTpOHY?

47. Kakoe mMakcnMaiibHOE YHCIIO JJIEKTPOHOB MOKET HAXOJWTHCS Ha s-, p-, d- u f- moxgyposHax? [Ipu-BecTn mpuMepsL.
48. N300pa3uth cTpoeHHe 3IEKTPOHHBIX 000IOUEK aTOMOB JKele3a U KPUITOHA

a) JJIEKTPOHHOH (HOPMYIIOii;
0) PHEPreTHICCKUMH STICHKAMH.

49. [Touemy BO BTOpOM IEpHOJIe MEPHOANIECKON CUCTEMBI HE MOXET OBITh Oosiee BOChMH 351eMeHTOB? OOBSCHHUTH 3TO,
UCXOISl U3 CTPOEHUS aTOMOB.

50. W300pa3utk pacrpeneneHie 3JIEKTPOHOB MO KBAHTOBBIM S4YelKaM B aToMax aproHa, Kanbiws, ¢oc-dopa.

51. Urto Ha3bIBaeTCS HOPMAITLHBIM M OCHOBHBIM COCTOSTHHEM aTtoMa? UTo Ha3bIBaeTCsl €ro BO30YXK-JEHHBIM COCTOSHUEM?
M300pa3uth pacnpeneneHne 3IEKTPOHOB MO KBAHTOBBIM sSTYeiKaM B HOPMaJib-HOM U BO30YKI€HHOM COCTOSHHU CEPBI U XJIOpa.

52. [Touemy KuCIOpOR U GTOP MPOSIBIAIOT MOCTOSIHHYIO BaJEHTHOCTh, a X aHaymork B VI u VII rpymn-max neproanveckoi

CHCTEMEI cepa U XJIop — IIepeMeHHy10? 11300pa3uTh pacmpeesieHre IEKTPOHOB aTOMOB 9THX 3JIEMEHTOB T10 KBAHTOBBIM SUCHKaM B
HOPMAaJIbHOM H BO30Y>KJJIEHHOM COCTOSTHUSIX.

53. CocTaBUTh MOJIHBIE JIEKTPOHHbIE (HOPMYJIBI LIe3Hsl, TepMaHMsl, BaHAAUs ¥ AUCIIpo3us. K KakuM 3JIeKTPOHHBIM
ceMelcTBaM MPHUHAJIEKAT ITH HIIEMEHTbI?

54. CoCTaBHTh IOJHBIE IEKTPOHHBIE (HOPMYIIBI KATBIHS, MEIH, CBUHIA W IUTyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMeicTBaM
HOpUHAIJISKAT 3TH SIEMEHTHI?

55. Kax n3MeHsI0TCsl CBOMCTBA p- 3JIEMEHTOB C YBEIMUYEHHEM 3apsIOB SIep MX aTOMOB: a) B Ipejeax JaHHOTO Ieproaa; 0)
B IIpejeNiax JaHHOH rpymisl. OTBET MPOMLTIOCTPHPOBATE IIPAMEPaMH.

56. Kakue 3rmeMeHTHI IepHoIUUecKOl CHCTEMBI TIPEICTABIAIOT CO00I1 caMblif aKTHBHBIN METall M Ca-MbIH aKTHBHBII

HeMeTasn? JlaTh OOBSICHEHUS U COCTAaBUTh MOJHBIE 3JIEKTPOHHbIE (POPMYIIBI 3THX 3JIE-MEHTOB.




57. Uro Takoe MOTEHIMAJI HOHM3AIMU 31eMeHTa? UTo Takoe CpoACTBO K 3MEKTpoHy? Kak M3MEHSIOTCS 3TH BEIHUYHHEI C
BO3pacTaHUEM 3apsfa spa JIEMEHTOB B Npefieax: a) rpymnmnsl; 6) nepuonaa?

58. B gemM 0coOEHHOCTD 3JICKTPOHHOTO CTPOCHUS JIAHTAaHOMIOB M aKTHHOHMIOB M KaK OHAa OTPakKaeTcs HAa WX XMMHYECKUX
CBOHCTBax?

59. BaseHTHBIE 2J€KTPOHBI aTOMOB JIEMEHTOB ONHUCHIBAIOTCS (DOpMyTIamMHu: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3zoBuTe 3TH 3JIEMEHTHI U COCTaBbTE MOJHBIC 3JICKTPOHHBIC (POPMYJIIBI HX aTOMOB.

60. B anexTpoHHBIX (QOpMysiaX aTOMOB YETHIPEX JJIEMEHTOB COAEPKHUTCS: a) 9 s- 9JeKTpoHOB; 0) 16 p- smekrpoHoB; B) 14 d-
3NIEeKTPOHOB; T') 27 f- anexrpoHoB. COCTaBUTH MOIHBIE IEKTPOHHBIE (OPMYIIBI ITUX JIEMCHTOB M Ha3BaTh HX.

61. Jate oOmiue mpeicTaBiICHHs O BOSHUKHOBEHHH XHMHYECKOH CBS3M M €€ OCHOBHBIX XapaKTepUCTH-KaX. UTo Takoe IJIHHA
cBs3H, ee 3Heprus? Yo Takoe BaneHTHbIE yruibl? [IpuBecTy npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIONOXKEHUS MeToJa BaeHTHBIX cBs3eil (BC). Onucars ¢ mo3unuii metoga BC cTpoenue
Mmonexyn H2 u N2.

63. IpuBecTH mpuUMepbl MOJIEKYJ BEIIECTB, B KOTOPBIX aTOMBI COCIHHSUINCH ObI KOBAJICHTHOM IOJSIP-HOW M HETIOISPHOM
CBS3BI0. 1300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3aIHell IeKTPOHHBIX 001aKkoB. Kakoil yrom Mexmy cBS3sMH B 3TOit
MoJiekyie? M300pa3uTh ee NpOCTPaHCTBEHHYIO CXEMY.

65. [IpuBecT pUMep MOJEKYIBI C Sp2- THOPUAN3AIUCH AIEKTPOHHBIX 00JIakoB. Kakue yribl MEXIy CBS3SIMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. [IpuBecTu mpuMep MOJEKYIbl ¢ sp3- THOpUAN3AILUEH NEKTPOHHBIX 00sakoB. Kakue yribl MeKAy CBA3sIMU B 3TOM
Mosekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

67. N3o6paszuts crpykrypHbie Gopmyinsl coeauaenmnii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETICHU
OKHUCIICHHOCTH 3JIEMEHTOB B 3THX COeIUHEHMAX? Kakie TUITBI XMMHUECKUX CBSI3eH MMEIOT MECTO B MX MOJICKyIax?

68. Uro Takoe 6- u - cBsi3u? M300pa3uth reomeTpudeckyto cxemy obpazoBaHus moiekyn H2 u N2. Ckonbko 6- U - CBs3EH
B ATHX MOJIEKyJax?

69. Kakue THITBI XUMHUYECKOH CBSI3M HMEIOT MecTO B coenuHeHusx FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBUPOBATb.
70. Kakue xapakrepuCTHKHA HCHONB3YIOT IS OLIEHKH KOBaJleHTHOW cBs3u? IlpuBecTr mpumepsl.

71. Hanmcats ctpykrypHble ¢hopmysnsl HNO3, H2SO3, KMnO4. Yka3aTh CTENIEHH OKUCICHHOCTH 3JIE-MEHTOB B 3THX
COSIMHEHUX U 0XapaKTePU30BATh THUITEI XUMUIECKHX CBSA3EH B 3THX MOJEKYJIaxX.

72. Kak npouncxomut Bo30yxIeHHE IEKTPOHOB M THOPUIM3AIHS AIEKTPOHHBIX opOuTaneil? Buasl rubpuausammm.
[TpuBecTu npuMepHI.

73. Kaxk o6pasyercst nonHas cBs3p? Kakue ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpume-phl.

74. B gem 0cOOEHHOCTH TOHOPHO-aKIENTOPHOH cBsA3u? OOBSICHUTH HX Ha IpHMepe oOpa3oBaHus ka-THoHa NH4+.

75. Kak oOpa3yeTcs xumuyeckasi cBs3b B KpucTamiax MetauioB? Kak 3aBucsAT BakHelInne (pu3nue-ckue CBOWCTBA METAIIOB
OT 0COOCHHOCTEH METAINTMIECKOH CBSI3H?

76. JlaTh XapakTepuCTHKy BOHOPOAHOH cBs3u. Kak Bmmser obpasoBanne numepos Boabl (H20)2 Ha ee pusndeckne
cBo¥cTBa?

77. Kakue THITBI XUMHUYECKOH CBSI3M MMEIOT MecTo B Moyiekyinax NH3, CO2, CI2? M300pa3uTh reOMeT-pHYeCcKOe CTPOCHHE
MOJIEKYJI ¥ CXeMBI IepEKPBIBaHHS SJICKTPOHHBIX 00JIaKOB.

78. VkazaTh Tunbl XUMHYeCcKOH CBs3u B Monekysnax CH4, O2, HCN. IlpuBecTu cXeMbl IEPEKPBbIBAaHUS 3IEKTPOHHBIX
00J1aKOB.

79. M300pa3uTh 3JEKTPOHHBIME YpaBHEHHSIMH Tporiecchl oopasoBanus monekya KCI, Na20, Al203. Kakoit Tum
XUMUYECKOH CBSA3M UMEET MECTO B ATUX COEAUHEHUAX?

80. Uro Takoe OTHOCHUTEIbHAS EKTPOOTPUIATEIBHOCTh 3JEMEHTA U KaK OHA BIIMSCT HA CTENEHb MO-JIIPHOCTH CBA3M aTOMOB
nByx anementoB? Kakas uz monexyn HF, HCI, HBr u HI nan6onee nonspua?

81. Oxenpy xenesa (I1I) MokeT OBITH BOCCTAaHOBIICH Pa3IMYHBIME BOCCTaHOBHTEISIMH TipH 298 K:

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

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

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

Ornpenenuts U3MEHEeHre YHTATbINN AH® B KaK0M U3 3THX peakIHid.

82. Beruncnuts 3HaueHne AH® juis mpoTekaromux B KHMBBIX OPTaHM3MAax PEAKIU MPEBPAIICHUS IIF0-KO3bIL:
a) C6H1206 (x) = 2C2H50H (x) +2CO2 (1)

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

Kakast u3 3THX peaxiuii faeT opranu3My OoJbIIe SHEPTUU?

83. TennoBoil 3G heKT peakuuu rameHus U3BeCTH

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

paseH 65,3 k/lx. CKoJIbKO TEIUIOTHI BbLe-TUTCs Ipu ramenuy 100 kr HerameHol U3BeCT BOJON?
84. BoccTaHoBieHNe AMOKCHIA CBUHIIA BOJOPOAOM IPOTEKAET MO YPaBHEHHIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY oOpa3oBanus PbO2.

85. CKOJIBKO TEIIOTHI BBIACAUTCS NPU OKUCIEHUM 1 M3 aMMuaka, U3MEPEHHOIO IIPU HOPMAJbHBIX YCIOBUSAX, 110 PEAKLUU:
4NH3 (r) + 502 (1) = 4NO (r) + 6H20 (r), AH°=-904,8 x[I:x

86. BoasiHoit Ta3 mpezcTaBiseT co0oil cMech paBHBIX 00BEMOB BOJOpoAa U okcuaa yriaepoaa (I1). Haiitu kxonmmdectBo
TETUTOTHI, BBIJEISIONIENCS pH cxxuranuu 1 M3 BoastHOTO Ta3a (1o CO2 n H20), u3MepeHHOTO IPH HOPMAJTBHBIX yCIIOBHUSX.

87. BbruncnuTh, CKOIBKO TEIUIOTH BBLACIUTCA MPH o0ure | kr cynbduaa MUHKA 0 PEaKIuu:

27ZnS (k) + 302 (r) = 2Zn0 (x) + 2SO2 (r), AH° =-943,6 x/Ix

88. Omnpenenuts cTaHAapTHYIO SHTAIBMHIO (AH®) oOpazosanus PH3, ucxons u3 ypaBHEHHS:

2PH3 (1) + 402 (r) = P205 (x) + 3H20 (x), AH®=-2360 x{x
89. Ucxons u3 temioBoro 3¢ dexra peakuun




3Ca0 (k) + P205 (k) = Ca3(PO4)2 (k), AH°=-739 x/Ix
onpenenuth AH® obpasoBanus oprodoc-dharta KambIus.

90. Coxoxensl ¢ obpazoBanneM H20 (T) paBHble 00BeMbI Bojopoa u arerwieHa C2H2, B3STHIX PH OJMHAKOBBIX YCIOBHUSX.
B xaxoM ciydae BeIAETHTCS Oonblie Tem1oTs? Bo ckonbko pa3?

91. Yro Takoe SHTPOIUS U B KAKMX CAMHHIAX OHA BhIpaxkaercsi? Kak M3MeHseTCsS SHTPOIUS C BO3pAacCTaHUEM TEMIICPATyphl U
npu (a3zoBbIX nepexonax?

92. UYro Takoe mM300apHO-M30TEpMUUECKHi ToTeHIman (3Heprusa ['mobca)? Kak ompenensercs m3meHenue >neprun [ mdoca B
pe3yibTaTe XMMUYECKOI PeaKini U KaK OHO BIIMSCT Ha HAMPABICHHOCTh PEaKIUi?

93. Paccuutats u3MeHeHue sHepruu ['mb0Oca B peaknusx:

a) 2Fe () + A1203 (x) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTh, Kakasi peaKiys ClloCOOHa IIPO-TeKaTh CaMOIIPON3BOJIBHO.

94. Berauciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M pearHpyro-IUX BEIIECTB M ONPEICIINTh, BO3MOXHA JIM 3Ta
peakuus.
95. Beranciute AG® u AS® peaxuun

NHA4CI (x) + NaOH (x) = NaCl (x) + H20 (r) + NH3 (1).

MO>KHO JTH HCTIOJTB30BaTh ATY PEAKIHUIO VIS TTOJTydSHHUS aMMHUaKa TP CTaHIAPTHBIX YCIOBHAK?
96. BrerancinTh 3HaYeHUsT CIEAYIONIMX PEaKIii BOCCTaHOBIEeHHs okcuaa xenesa (I1):
a) FeO (k) + %2 C (rpadur) = Fe (x) + 2 CO2 (1)

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

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

IIpoTexanue kakoit U3 ITUX peaknuii HanboIee BepOsITHO?

917. PaccunTarh 3Ha4YeHHs CIEAYIONIMX PEeaKLUUil U yCTaHOBUTb, B KAKOM HANpPaBIEHUH OHU MOTYT IPOTEKATh
CaMOIIPOM3BOJIbHO B CTAHJAPTHBIX YCIOBHAX Ipu 25 °C:

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

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

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

98. Kakue u3 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBJICHBI BOJOPOIOM 10 cBoOogHOTO Me-Tauta mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 mepedyrcaeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI 10 CBOOOJHOrO MeTauia aqromu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHUCTEM:

a) H2 (r) + S (x) = H2S (1),
0) 2C (rpadur) + H2 (r) = C2H2 (1),
B) 2C (rpadur) + 3H2 (r) = C2H6 (1)

101. UeMm n3mepsieTcsi CKOPOCTh XUMHUECKON PEaKIUU M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrarh BeJIMUMHY KOHCTaHTBI CKOPOCTH peakiuuu A + B = AB, ecnu npu KOHLEHTpaLusaX Be-11ecTB A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/J1, CKOPOCTH peakuuu paBHa 6°10-5 Moib/(JI*MHUH).

103. Bo ckoibko pa3 ciemyeT yBelIMUMTh KOHIIEHTpAIUIO BelecTBa B B cucreme

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

YTOOBI IPH YMEHBIIICHUN KOHIIEHTPAINK BelecTBa A B 4 pa3a CKOPOCTb NPSIMOI peakiuy He U3MEHU-1ach?

104. Peaxuus mexny BemectBamu A u B nporekaer no ypasHenuto 2A + B = A2B. KonueHrpanus Be-1ecTBa A paBHa 6
MoJb/1, BemecTBa B — 5 Mons/n. KoncTanTa ckopoctu peaxiiu pasHa 0,5. BEIUHC-IUT CKOPOCTh XUMUYECKOH PEaKIiy B
HavyalbHbIH MOMEHT BPEMEHHU U B TOT MOMEHT, KOTJIa B peak-IIMOHHOH cMecu octaHercs 50 % BemiecTsa B.

105. B kakoMm HarpaBlIeHUH CMECTUTCS PABHOBECHE PEaKIHH:

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

IpU yMEHbILIEHHH 00beMa B CUCTEME B J1Ba paza?

106. Peakuust mporekaeT o ypaBHEHHUIO

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

Kak n3MeHnTCS CKOpOCTh peakiuu nocie pa3daBieHus pearupymoiieii cMecu B 4 pasza?

107. Kax u3menurcst ckopocth npsmoit peakuuu 2SO2 (1) + O2 (1) [J 2SO3 (1), ecnu 1aB-jeHUe B CUCTEME yBEIUYHUTh B 4
paza?

108. JBe peaxuu mpu temmepatype 20 °C mpoTekaroT ¢ OJHHAKOBOH CKOpPOCThI0. TemmepaTypHBIil k0-3)(GUINEHT CKOPOCTH
NepBOM peakiuu paBeH 2, Bropoii 3. Kak OyayT OTHOCHTBECS MeXay co00i CKO-pOCTH peakuuii, eciu ux nposectu npu 60 °C?

109. OnpenenuTh TeMIIEPaTyPHBIH KOI(DGUIIMEHT CKOPOCTH PEaKIMK, SCIIU MPH MOHMKESHUU TeMmrepa-Typsl Ha 50 °C peakuus
3amennsiercs B 32 pasa.

110. Peakuus mpoTekaeT MO ypaBHEHHIO:

4HCI (r) + 02 (r) [ 2H20 (r) + 2C12 (r);  K[lx.

Kaknmu u3mMeHeHHUAMHI JAABJICHUSA, TEMIICPATYpPbI U KOHHGHTpaHI/Iﬁ pearnpyronux B€ICCTB MOXHO CMC-CTUTh €€ PABHOBECHUC

BIIPaBO?
111. Kakoe cocTosiHue cuCTeMbl Ha3bIBaeTCsl XUMUUECKUM paBHOBecreM? llepeuncinTh MpU3HAKK HC-THHHOTO XUMHYECKOTO
PaBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOro paBHOBecus? HamucaTh BbIpaXKEHUSI KOHCTAHT PaBHOBECHS PEAKLIMIA:
2NO (1) + O2 (r) UJ 2NO2 (1); MgCO3 (1) I MgO (1) + CO2 (1); FeO (1) +
CO () U Fe (1) + CO2 (7).
113. Kak moBnmsieT MOBHIIIEHNE TEMIEPAaTyPhl U JaBJICHUS Ha PaBHOBECHE CIEYIOIINX OOPAaTHMBIX PEaKIIH:
N204 (r) [J 2NO2 (1), = +184,6 x/Ix

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




CO (r) + H20 (1) 11 CO2 (r) + H2 (1), = -41,2 xllx

114. Kak moBnusieT MOBBIIICHUE TEMIEPATYPhl U JABJICHUS HA PABHOBECHE CIEAYIOIIUX OOPAaTHMBIX PEAKIIUIi:

C (1) + CO2 (r) [J 2CO (1), =+172,5 x/Ix

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

N2 (r) +O2 (r) [J 2NO (1), 180 kI

115. B kakux W3 NpUBEIECHHBIX HIDKE peakuuil U3MEHEHUE JaBJICHUsI HE BBI30BET CMELICHUS paBHOBECHUs U moueMy?

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

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

2CO (r)+ 02 () 1 2C0O2 (1)

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

116. Hammmcats BEIpaXKeHUS! KOHCTAHT PABHOBECHS CIEIYIOIINX OOPaTUMBIX XUMHUYECKUX PEAKIIU:

4Fe (1) + 4H20 (r) 0 Fe304 (1) + 4H2 (1)

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

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

117. Yka3aTh, KAKUMH H3MEHEHUSMH TEMIIEpaTyphl, JaBICHUS M KOHIEHTPAIUH peardpyrouX BEIECTB MOXKHO JOOUTHCA
MaKCHMAaJIbHOTO BBIXOJ1a aMMHUaKa M0 PEaKLUu:

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

118. Peakiust mporekaeT 1o ypaBHEHUIO:

25802 (1) + 02 (r) 0 2503 (1), = -284,2 x/Ix.

V3MeHeHneM KakuX IapamMeTpoB MOKHO JTOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY 00pa3oBaHms Ok-cuna cepsl (VI)?

119. Ha ocnoBannu npuanuna Jle-1llatense onpenenurte, B KAKOM HaIllpaBIEHHH CMECTHUTCS PaBHOBECHE B CHCTEMax: a) IpH
HOHIDKEHUH TeMIIepaTypsl; 0) IpH yBEIHUCHUH JaBICHH:

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

6) PCIS5 (r) [ PCI3 (1) + CI2 (7); >0

120. Kaxumu u3mMeHeHHsIMH TeMIEpaTypbl U AaBIEHUS MOKHO CMECTHTh PaBHOBECHE B CTOPOHY IPO-AYKTOB Pa3IOKEHUS?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

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

121. UYemy paBna maccoBas aosst NaCl B pactBope, comepkamieM 3 MOJIb XJIOpUaa HaTpus B 2 KT pac-TBopa?

122. Cwmemranu 50 r 30 %-Horo pactBOpa HekoToporo BemecTsa u 140 r ero 45 %-Horo pacTtBopa. Bel-uncnuTh MaccoByio
JIOJIIO TTOJTyYEHHOTO PacTBOpa.

123. Kakoii 06bem 20 %-Horo pacTBopa cepHOW KUCIOTHI (ToTHOCTH 1070 Kr/M3) HEOOX0AUM ISl MOJI-HOTO pacTBOpeHus 20
T KaJIbIus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BellecTBa coaepkutcs B 200 mit:

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

125. B 1,5 1 0,125 u. pactBopa comepxutcs 13,91 r pacTBopeHHOr0 BemnecTBa. HalfTi ero sKBUBaJIeHT-HYIO0 Maccy.

126. Cxosbko MuututpoB 0,1 H. pactBopa H2SO4 notpebyetcst ams B3aumoaeicteus ¢ 200 mi 0,5 H. pactBopa BaCl2?
YemMy paBHa Macca o0pa3yromerocs ocajika cyibhara 6apus BaS04?

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

128. Beruncnuts MonapaocTs 10 %-noro pactBopa HNO3 mnotHOCThIO 1055 Kr/M3. Ckonmbko rpammoB HNO3 coxmepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (1o Macce) pactBopa H2SO4 BrmapuBannem ymamumu 50 T Bogsl. Uemy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactope?

130. [TnotHocTs 15 %-Horo mo macce pactBopa Na2SO3 pasna 1105 kr/m3. BbluucinuTe HOpMaJIbHOCTh, MOJISIPHOCTD,
MOJISITBHOCTB PAacTBOPA.

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

132. Cxonpko JuTpoB 24 %-noro pactBopa KOH (motHoctsio 1218 kr/mM3), HEOOXOAMMOro JUIsl 3aIMB-KH ILEIOYHBIX
AKKyMYJISITOPOB, MOXHO MPpUToToBUTH U3 10 1 48 %-Horo pactBopa KOH (rutotHO-cTRIO 1510 KI/M3).

133. CKOJIBKO MWJUTHIINTPOB KOHIIGHTPHPOBAHHON CEPHOM KHUCIOTHI IUTOTHOCTRIO 1840 kr/M3, comepika-meit 96 % H2S04,

HY’KHO B34Tbh JJIs1 mpurotosieHus 3 i1 21 %-Horo pactBopa (m1oTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUIS 3aTUBKU KUCIIOTHOTO
akkymyssropa?

134. Kaxkoit 06vem 10 %-Hoit (110 Macce) cepHOM kucioTsl (ToTHOCTE 1070 kr/M3) moTpedyercs Ui HelTpatn3arn
pactBopa, conepxamero 32 r NaOH?

135. Borunciuth MaccoByio J0I0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH (mnotHocts 1310 xr/m3).

136. CKoJIBKO MIJUTHIHTPOB 96 %-Horo (o macce) pactBopa H2SO4 (mnotHocTh 1840 Kr/M3) motpely-eTcs s
npurotoBienus 2 1 0,1 H. pacTBopa?

137. UeMmy paBHBI HOPMAJIBHOCTh U MOJSIPHOCTB 35 %-HOro pactBopa oprodocdopHoit kucnotst H3PO4 (mnotHocts 1216
kr/M3)? CKOJIBKO BOJIBI COIEPIKUTCS B 1 1 3TOrO pacTBopa?

138. Ckoubko: a) TpamMMmoB; 0) moneid xopuaa xenesa (I11) FeClI3 conepxurcs B 3 1 25 %-HOTO pacTBO-pa ¢ IIOTHOCTHIO
1342 xr/mM3?

139. B kaxoit mMacce Boabl Haslo pacTBOpHUTh 67,2 1 raza HCI, u3MepeHHOro mpu HOPMaIbHBIX YCIOBHSX, YTOOBI MOMY4YUTH 10
%-Hbli1 (110 Macce) pacTBOP CONSIHOM KUCIOThI?

140. Kaxkoit 06vem Bomsl Hamo npudasuth k 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/™M3), 9TOOBI
HONTy4YuTh 5%-HBIit pacTBOP?

141. BrrynciuTh ocMOTHYECKOE JIaBICHHE PacTBOpa, cojepkamiero B 1,4 i1 63 r rmoko3sl C6H1206 nipu 0 °C.

142. Haiitn ocmornueckoe naBieHue pactBopa, comepskamiero B 2 i 18,4 r rmunepuna C3H8O03, mpu 27 °C.

143. ITpu 0 °C ocmotudeckoe gasiaeHue pactBopa caxapa C12H22011 paBro  3,55¢105 ITa. Cxonbko rpaMMOB caxapa

conepxurcs B 1 11 pactBopa?




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

145. PaccuntaTe MOJIEKYISIPHYIO MacCy HE3JEKTPOJIUTA, €CIU B 5 JI pacTBOpa COAEPXKUTCA 2,5 T HEIJIEK-TPOJIHTa, a
ocMOTHYECKoe JaBieHue 3Toro pacteopa npu 20 °C pasro 0,32+105 ITa.

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

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

148. BbIYMCIUTE MOJIEKYJISIPHYEO MAacCy TJIFOKO3bI, €CIIM JIaBJICHHE BOISHOTO Mapa Haj pacTBopoM 27 T riatoko3sl B 108 T BozbI
npu 100 °C pasno 98775,3 Ila.

149. JHasnenne mapa Bogsl mpu 30 °C cocrasuser 4245,2 I1a. Cxompko rpammoB caxapa C12H22011 cne-xyeT pacTBOpUTH B

900 1 BOJIBI AJIS TOJTyUEHHS PacTBOpa, AaBieHue Kotoporo Ha 33,3 Ila Huke gaB-neHus napa BoAbl? BeIMUCIUTE MacCOBYIO J0JIIO
caxapa B 3TOM pacTBOpe.

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

151. JlaBiienue mapa pactBopa, comepxamiero 155 v anmmuaa COHSNH2 B 201 T adupa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. MaBnenue nmapa >¢upa npu 3toit Temneparype paBHo 86380 I[1a. Pac-cunrats MoneKyIspHYyI0 Maccy 3¢upa.

152. Cxonpko rpammoB HadTanuaa C10H8 pactBopeHo B 2 xr GeH30:a, €ciau 3TOT pacTBOp KpucTawwmsyercs mnpu 3,45 °C?
Temmeparypa KpucTaJUTH3aIKU yrucToro 6ensona 5,40 °C, a ero kpuockonu4ieckast konctanta K = 5,1 °C.

153. OnpenenuTs MOJEKYJSIPHYIO Maccy kam(opbl, ecimu pacTBop, coaepxkammid 0,552 v ee B 17 T apu-pa, KUITUT TpU
temnepatype Ha 0,461 °C Bblme, 4eM 4uCTHI d¢up. D0ymmcKonudeckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxkonbko atmnenrukoist C2H4(OH)2 HeobxoauMo 100aBUTh K 5 J1 BOJBI, YTOOBI MONYYUTh aHTH-(GPU3, 3aMeP3aIOIIHi
pu -15 °C? Kpunockonmnueckast koHctanTa Bozbl K = 1,86 °C.

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

156. BorurcnuTh TeMriepatypy KpUCTaJTM3alMu pacTBopa, conepxkamiero 20 r caxapa C12H22011 B 400 r BojsbI.
Kpuockonuueckas koncranta Boasl K = 1,86 °C.

157. PactBop, cocrosmit u3 9,2 r #oga u 100 r MeTunoBoro chnupTa 3akumnaet npu 65,0 °C, a uuctsiii crmupt — npu 64,7 °C.
DOymnockonuyueckas kouctanta cnupta E = 0,84 °C. U3 ckoabKHX aTOMOB COCTOUT MOJIEKyJIa pACTBOPEHHOTO Ho1a?

158. [pu xakoif MPUOTU3UTEITHHO TeMIepaType OyIeT KUNETh U KpUCTALTH30BaThcst 40 %-HBIH pacTBOp 3THUIIOBOTO CIIAPTA
C2HS50H B Bone? D0ymmnockonmdeckast koHcTaHTa Boasl E = 0,52, a kprockommaeckas K = 1,86 °C.

159. KakoBa Temneparypa KulieHHs pacTBOpa HEIEKTpoiuTa, coaepkamiero 3,01+1023 monekyn B JuT-pe BOIbI?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52 °C.

160. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nimoko3sl C6H1206?
D0yINOCKOTNYecKast KOHCTaHTa BOJAbI E=0,52°C.

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

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

163. Uemy paBHbI koHUeHTpauuu nonos H+ u OH™ B pactBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

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

165. Omnpenenuts koHHEeHTpauio nonos OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Kauce = 1,77 < 10-5.
166. KoncranTa auccouunaruu oprodochopHoit kucnorsi H3PO4 no neproii crynenun pasaa 7,11¢10-3. IIpenedperas
JIFICCOIMAINEH 110 IPYTUM CTYICHSIM, BBIYUCIUTE KOHIICHTpaImio HoHoB H+ B 0,5 M pacTBOpe KHUCIIOTHI.

167. Crenenp aucconuanuu ykeycHod kuciaorsl CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOopax cooTBeT-cTBeHHO paBHa 0,42,

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

168. Ocmornueckoe aasienue 0,2 H. pactBopa ZnSO4 npu 0 °C pasHO 3,59+105 Ila. Beruucnuth U30TO-HUYECKUIT

K03 HUIIEHT ITOTO pacTBOpA.

169. Jasnenue BomsgHoro mapa Haa pactopom 24,8 r KCI 8 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Berauciauts
M30TOHHYECKUH K03(DDUITUEHT, ecii AaBIeHNE BOSHOTO Tapa MpH 3Tod TeMmeparype pasHo 1,0133+105 Tla.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xumut npu 100,184 °C. Onpenenuts H30TOHWIE-CKIH KO PUITCHT.
O0yIMOCKONTMYecKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, coaepkarumii 1,7 T xnopuaa nuaka ZnCl2 B 250 r Bojbl, KpUcTaIU3yeTcs: pu temmepa-type -0,23 °C.
OmnpenenuTs KaXyuryocs cTenens aucconnanuy ZnCl2 B sTom pactBope. Kprockonm-ueckas koncTanTa Bogbsl K = 1,86 °C.

172. Boansie pactBopsl kapbamuna CO(NH2)2 u xmopuna kaneius CaCl2, comeprkamne B OIMHAKOBBIX Maccax

pactBopuTens coorBercTBeHHO 0,5 1 0,25 MOJIb paCTBOPEHHOTO BELIECTBA, KUIIAT ITPU OJJHOW U TOM ke Temmneparype. Haitu
KaXKyIIyrocs crerneHs quccormarnyn CaCl2 B aTom pacTtBope.

173. Beranennts kaxymyrocs creness quccormanun NaCl B 0,25 H. pactBope, eciu 3T0T pactBop npH 18 °C nmeeT Taxyro
K€ BEJTMYUHY OCMOTHUYECKOTOo AaBieHus, uto u 0,44 M pactBop rimoko3sl COH1206.

174. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammuzyercs npu temneparype -0,13 °C. Beruncnurb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast koncranta Bojsl K = 1,86 °C.

175. Omnpenenuts ocMotudeckoe nasiaenue 0,01 H. pacTBopa cynbtara maraus MgSO4 npu 18 °C, ecnu kaxyImasics CTEHNCHb
JIUCCOLIMAIINY 3TOTO 3JIEKTPOJIUTA paBHa 66 %.

176. Ocmornueckoe pasienue 0,125 M pactBopa KBr pasno 5,63¢105 Ila mpu 25 °C. BbUUCIUTb Ka-KYLIYIOCSI CTENIEHb

nuccounanuu KBr B aToMm pactBope.
177. BorunciuTh Kaxyilyrocs crenenb auccouuanuu xmopuna kanus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r BoasI,




€CITH 3TOT pacTBOp kpuctammusyercs mnpu -2 °C. Kpuockonndeckas koH-ctanTa Boasl K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepsxkamiero 31,5 r Hurpata kanbiust Ca(NO3)2 B 500 r Bonsl paBHo 1903,5 ITa npu 17 °C.
JlaBiieHue nmapa BOJBI IPH ATOH TeMmepaType paBHo 1937 [1a. PaccunTarh ka-xyrrytocs crenens auccoranuid Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoil Temmneparype OyaeT KANETh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTenens ero aucconuanuu pasHa 73 %?
DO0YTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

180. Ormpenenuts naBienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue mapa BOAbI IpU 3TOM
Temnepatype pasHo 12,334 xIla. Kaxxymiascs crenens aucconuanuu KOH B aToMm pactBope paBHa 87 %.

181. CocTaBUTh MOJEKYJISPHbIE ypaBHEHHs PEaKIUid, KOTOpbIE BBIPAXKAIOTCSA MOJEKYISPHO-HOHHBIMH YPaBHEHHAMU:

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

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

182. CocTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJIAPHO-MOHHbBIE YPaBHEHHsI PEAKIHH, MPOTEKAIOMINUX PU CMe-IIMBAHUU PACTBOPOB
ZnS0O4 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCI.

183. HanwcaTh B MOJIEKYJISIPHON ¥ MOJIEKYJIIPHO-HOHHOMW (pOpMe YpaBHEHHsSI PEaKIHid, MPUBOMAIINX K 00pa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmmcats B MoneKkyssipHOH M MOJEKYJIAPHO-HOHHOHW (popMe ypaBHEHHMS peakuuii, MPUBOISIIMX K 00pa30BaHMIO Ta30B H
CJTa0BIX AIIEKTPOJIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Harmcats B MOJIEKyJIIpHOH M MOJEKYISIPHO-MOHHOHW (hopMe ypaBHEHUS peakuuil HelTpaau3arum:

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

60) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHi, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHSAMH:

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

6) Pb2+ + 2" — PbI2 r) Ca2+ + CO32™ — CaCO3

187. CocTaBUTh MOJIEKYJISPHbIE ypaBHEHHs PEAKIUHA, KOTOpPBIE BBIPAXKAIOTCSA MOJIEKYJISPHO-HOHHBIMH YPaBHEHHAMU:

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

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

188. Cwmernransl pactBopbl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciydasx
PEaKIny MPOHIYT MPaKTHIeCKH 10 KoHna? COCTaBHUTh JUIS STHX PEaKIUH MOJEKYJIIp-HbIe ¥ MOJIECKYIIPHO-HOHHBIC YPaBHEHUS.

189. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPAaBHEHMs PEaKUi, IPOTEKAIOIIUX MPU CMEIIUBAHUU PAaCTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISAPHBIE U MOJEKYISIPHO-UOHHBIE YPaBHEHHs PEaKUUi, NIPOTEKAIOIUX MPU CMELIMBAHUU PACTBOPOB
CaOHCI n HCl; Co(NO3)2 n H2S; CuSO4 u NaOH; Na2SO3 u HCl.

191. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE ypaBHEHHs peakuuil ruaponusa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3aTh peakiifio pacTBOPOB.

192. CocTaBHTh MOJIEKYJIIPHBIE U MOJICKYJSIPHO-HOHHBIC ypaBHEeHHs peakiuid ruaponmsa coneir CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. VkazaTb peakiiiio pacTBOpPOB.

193. CocTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJIIPHO-MOHHbBIE YpaBHEHHs peakuuii runponunsa cojieir (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyro peakiuio 00Hapy>KUBAIOT PACTBOPHI ITHX COJE?

194. Kakue u3 mepedrcleHHbIX HIKE cojiel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? Jlns xax 01t u3 THIPOIU3YIOIUXCA COJICH HAMMCATh ypaBHEHHS PEaKIi THIPOIH3a B MOJICKYISIPHOIl 1 HOHHO-
MOJeKyIapHO# dopMe (1o I cTynenn) u yka3aTb peakLuio BOI-HOTO pacTBOPA KaXIO0H COJIH.

195. Kakue u3 mepedyrcieHHbIX HIKe cojiel moasepratoTcs ruaposmsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? [l ka0 13 THIPOIU3YIOIUXCS COJICH HancaTh YpaBHEHHS PEaKIi THAPOIN3a B MOJICKYISIPHOH 1
MOHHO-MOJIEKYJISIpHOM (hopme (110 I cTyneHn) u yka3aTh peakuuio BOJHOTO PacTBOpa KaKI0H COJH.

196. Kakyro peaxnuio cpensl oOHapyxuBatoT pactBopbl coneit NH4ANO3, (NH4)2S, K2CO3, KCI1? OTBetr noATBepanTh
peaKIHAMH.

197. Kakyro peaxuuto cpensl ooHapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANTh PCAKIUSIMH.

198. Kakyro peaknuio cpensl 00OHapyKHBatoT BoAHbIE pacTBopsl coneld (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCI2? Ortser
000CHOBATh PEAKIHAMH.

199. Kakyro peaxuuio cpensl ooHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBAThH
PEaKIHAMH.

200. Harmicats B MOJIEKyJIIpHOH M MOJIEKYISIpHO-MOHHOW (hopme ypaBHeHus ruaponmsa coneir NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3aTs peakiuio cpesl BOAHBIX PACTBOPOB ITHX COJICH.

201 - 214 CoCTaBUTh 3JICKTPOHHBIC YPaBHEHUS M 3aKOHYUTH YPABHCHHUS CICIYIOIINX PEAKIIHIA:

201. KMnO4 + KI + H2S0O4 — K2SO4 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20

FeCl3 + SnCl12 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HCI + MnO2 — MnCI12 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCIO4 + HI — Cr(C104)3 + KCIO4 + 12 + H20
12 + Cl2 + H20 — HIO3 + HCI




204. KClO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2S0O4 — MnS0O4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. Cl2 + KOH — KCI + KCI03 + 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 + HClkonn. — KCI + CrC13 + CI12 + H20

PbS + H202 — PbSO4 + H20

207. KCl03 — KCl104 + K(Cl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn0O3 + Bi + NaNO3 + H20
H202 + PbS — PbS0O4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2S03 + C12 + H20 — H2S04 + HC1

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 + HCIl — AuCI3 + NO + H20

H2S + K2Cr207 + H2S0O4 — S + Cr2(S04)2 + K2S04 + H20
212. HgS + HNO3 + HCI — HgCI2 + S + NO + H20
KNO2 + KI + H2S0O4 — NO + 12 + K2S0O4 + H20

HC103 — Cl02 + HC104 + H20

213. HCl1 + K2Cr207 — CI2 + CrCI3 + KC1 + H20

HBr + H2S0O4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS0O4 + KNO3 + K2S04 + H20
214. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 +H20

KNO2 + PbO2 + HCI — KNO3 + PbCI2 + H20

215. 3aKOHYHTh YpaBHEHMs pEaKiMid, YUUTHIBas, YTO B KUCIIOM Cpele MapraHel] BOcCTaHaBIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B men04Hoi 10 Mn6+

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2S0O3 + H20 —

KMnO4 + K2S0O3 + KOH —

216. YuuThiBas, 4TO XpOM BOCCTAHABJIMBAETCS 10 TPEXBAJIEHTHOTO COCTOSIHMS, 3aKOHUUTh YPaBHEHUS PEaKLUii:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2SO4 —

217. Hcxoas u3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, Kakhue U3 MPHUBEICHHBIX HMYKE NOHOB MOTYT OBITh BOCCTAHOBUTEIISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npruMepbl COOTBETCTBYIOIINUX PEAKIIUH.

218. Hcxons M3 cTpOCHHS aTOMOB 3JIEMEHTOB, YKa3aTh, KaKHe W3 NMPHUBEICHHBIX HIKE MOHOB MOTYT OBITh OKHUCIIUTEIISIMH:
Al3+, Fe3+, F~, Cr6+. [IpomuttocTpupoBaTh OTBET PEAKIUAMH.

219. Kakue u3 npuBeIeHHBIX HUKE HOHOB MOTYT MPOSBISATh U OKUCIHUTENbHBIE U BOCCTAHOBHUTENbHBIE CBOMcTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT NpOHLTIOCTPUPOBATh PEAKIMSIMHU.

220. Ykazarp, Kakue U3 MPUBEICHHBIX HUKE BELIECTB SIBISIOTCS OKUCIUTENSIMHU, a Kakue BoccTaHOBU-TelsiMu: KMnO4, Zn,
F2, HCIL, HC1O4. OtBeT MOTUBUPOBATD.

221. CoCTaBUTh CXEMBI JBYX I'aJbBAHUYECKUX DJEMEHTOB, B OJHOM M3 KOTOPBIX KEJEe30 CIIy>KHWJIO Obl aHOIOM, a B APYIOM —
KatooM. [IpuBeCTH dNIEKTPOHHbBIE YPaBHEHHS PEAKIIHIA, MPOTSKAIOMIMX MPHU PabOTe IIIEMEHTOB.

222. CocTaBUTh CXeMbl JBYX TaJbBaHMYECKHX 3JIEMEHTOB, B OJJHOM W3 KOTOPBIX IIMHK — OTPHULATEIb-HbIN 3JEKTPOJ, B APYroM
— MOJIOKUTENBHBINA. HanucaTh 27€KTpOHHBIE ypaBHEHUS peaklui, MPOTeKa-IOIUX IPH paboTe 3JEeMEHTOB.

223. Paccunrats 3.71.c. raibBaHUYECKOTO 3JEMEHTA, COCTOSLIETO U3 LIMHKOBOIO 3JIEKTpoaa, norpyxen-Horo B 0,1 M pactBop
cynbdara IMHKa, U BOJOPOIHOTO dJIEKTPOA, TIOTPYKEHHOTO B TUCTUILTUPO-BAHHYIO BOIY.

224. KoHIeHTpaMoHHast TalbBAHUYECKas L[eNlb COCTaBICHAa MAarHHEBBIMH JJIEKTPOAAMH, HOTPYyKeH-HBIMU B pacTBop MgSO4

pa3HOM KOHUEHTpAaIUH:

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

Paccunrarts 3.4.C. 9TOTO 3JICMCHTAa

225. BerauciauTh 3.74.C. TaIbBaHUYECKOr0 dJIEMEHTA

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

3Has, 9YTO PACTBOPHI NEIIMMOIIAPHEL. Kakie mporiecchl IpoTeKaroT Ha AIIEKTPoIax MpH paboTe 3TOro 31eMeHTa?

226. Hcnonp3oBaB Tadn. 5 [IpunoskeHus, BBIYUCIUTD 3.1.C. DJIEMEHTa, COCTABIEHHOIO U3 Hamboiee U HauMEHee aKTHBHOTO
MeTaJlIoB, orpyxeHHsIX B 0,1 M pacTBopsI uX conell. Kakue nporeccs! IpoTeKaroT Ha 3JIEKTPoAax Mpu paboTe 3TOro sieMeHTa’?
227. D.1.C. 37IEMEHTA, COCTOSIILEr0 U3 MEJAHOIO U LIMHKOBOIO 3JIEKTPOJOB, MOTpyXeHHbIX B 1 M pacTBOpH! conelt 3Tux

9JIeMEHTOB, paBHa 1,1 B. I3menuTcs nu 9Ta BennumHa, ecin uconb3oBath 0,01 M pactBopsr? OTBET 000CHOBATH.
228. Paccunrats 5.7.c. TanbBaHUYECKOTO DJIEMEHTA, COCTOSIIETO U3 aJIOMUHUEBON M CepeOpSHON MIACTUHOK, MOTPYKEHHBIX




B 0,01 M pacTBOpBI HUTPATOB ITUX MeTaIOB. Kakue mporieccs! MpoTeKaroT Ha 3JIEKTPOAAX dIeMeHTa?

229. PaccunTaTh moTeHIMaN HOPMAIBHOTO BOJOPOIHOTO 3JEKTPO/A, MOTPYKESHHOIO B: a) TUCTHUILUIM-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.
230. Paccuurath 3.11.C. ralbBaHUYECKOTO 3JIEMEHTa

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxkue IPOHCCChl NPOTCKAKOT HA 3JICKTPOAaX 3JIEMCHTA BO BPEMS €Io pa6OTLI?

231. Uro takoe xoppo3us MerainnoB? Kakue Buabl koppo3un Brl 3Haete? IlepeunciuTbs OCHOBHBIE ME-TOJbI 3aILUTHI
METaJIIOB OT KOPPO3HH.

232. ITpuBecTH npuMepsl KATOJHOTO U aHOJHOTO TMOKPBITHH >kene3a. COCTaBUTh AIEKTPOHHBIE YPaB-HEHMs MPOILIECCOB,
MPOTEKAIOIINX ITPH HapYIICHNH [ETIOCTHOCTH MOKPBITHI B arpecCUBHOH cperie.

233. CocTaBHTh IEKTPOHHBIC YPABHEHHUS MIPOIECCOB KOPPO3UH XPOMHPOBAHHOTO JKele3a B KHCIOTHOH Cpejie, MPOTEKAOIIIX
IpU HAPYIIEHUH TTOKPBITHS.

234. CrnaB Mein ¢ HUKEJIEM HAaXOAUTCS B BOJHOH cpefe, HAChIEHHOH KucinopogoM. COCTaBUTh 2JIEKTPOHHBIE ypaBHEHUS
Iporecca KOppO3HH CIUIaBa.

235. B kakux ciyuasix HCIONB3YIOTCS aHOJIHBIE, 4 B KAKUX — KaTOAHBIC 3aIUTHBIC MOKPHITH? [IpuBe-cTu mpuMeps! u
COCTaBUTH 3JIEKTPOHHBIE YPABHEHHUS MIPOLIECCOB KOPPO3HHU, MPOTEKAIOIIUX ITPU HAPY-IIEHUN KATOAHOTO U aHOJHOTO MOKPHITHI.

236. AJIOMHUHUH CKJIeTaH ¢ jkene3oM. Kakoil u3 MeTayuioB OymeT MoABepraThes KOPPO3UH, €CIIH 3TH METAJUIBI MOMaxyT B
KHCJIOTHYIO cpexy? COCTaBUTB 3JIEKTPOHHbIC YPABHEHHUS IIPOIIECCOB KOPPO3HH.

237. Kak mpoTekaet mpolecc KOppo3uu JaTyHH (CIIaBa Melu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTDH DJIEKTPOHHBIE
ypaBHEHHs Ipolecca KOPPO3UH.

238. Kak mpoTtekaet mporiecc koppo3un OpoH3BI (CIUIaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTH dIIEKTPOHHBIE
ypaBHEHHS 3TOTO IIpoIiecca.

239. CocTaBUTh JNIEKTPOHHBIE YPABHEHUS MPoOLlecca KOPPO3UU HUKEITUPOBAHHOTO JKejle3a B KHCIOTHOW cpesie B cliydae
HapyIICHUS TIOKPHITHS.

240. OmnoBo cnasHo ¢ cepedpoM. Kakoit u3 MetaiuioB OyzmeT pa3pymaTses B arpeccuBHOM cpene? Co-CTaBUTH 3IIEKTPOHHEIC
ypaBHEHHS Tpolecca KOPPO3UH.

241. BeIxon 1o TOKy IpU MOJY4YE€HHH METAJUTMYECKOrO KabLUs MPH IEKTPOIHM3e paciiiaBa XJopHaa Kanbsius paseH 70 %.
CKOJTBKO 3JIEKTPHYECTBA HAJIO MPOITYCTUTH Yepe3 dIEKTPOIIUT, YTOOBI momyduTh 400 T KambIms?

242. CKOJBKO aIFOMMHHS MOXKHO TOYYHTh IpU 3MeKTponuse pacmiaBa Al203, ecnu B Tedenue 0,5 yaca mpomyckaTrs TOK
cuioif 10000 A mpu Beixoze 1o ToKy 85 %? CocTaBUTh CXeMy 3JIEKTPOJIN3a.

243. Ipu paduarpoBannu memu TokoM 20 A 3a 4 gaca BeIgensercss 78 T Menu. PaccuuTaTh BBIXOJ IO TOKY.

244. Kaxue merannsl Helb3s MOIYYUTh AIIEKTPOIU30M BOIHBIX pacTBOpoB coneil? Ilouemy? CocTaBUTh CXEMY BIIEKTPOIM3A
BOJIHOTO pacTBopa ¢propuna kanpius CaF2 Ha yronbHOM aHOZE.

245. Omnpenenutb 00beM BoZOpoaa (YCIOBHS HOPMAIbHBIC), BBIICIUBIICTOCS TPU MPOMYCKAaHUU ToKa cuiioi 10 A B TeueHue
30 MuHYT Yepe3 BoAHEIH pacTBop xiopuna kanus KCl. CocTaBUTh cxeMy JIEKTPOJIN3a Ha IUIATHHOBBIX 3JIEKTPOIAX.

24e. CKOJIBKO JIUTPOB KUCIIOPOJA, U3MEPEHHOTO NPH HOPMAJIBbHBIX yCIOBHAX, BBIACNUTCA IPH IMPOMYCKAHHM TOKa CIIIOH 5 A B
TeueHue 2 yacoB 4yepe3 BoAHblH pacTBop NaOH? CocTaBUTh CXeMy INIEKTPOIIU3a.

247. CKOJIbKO BpeMEHH MOTpeOyeTCs Ha pa3lioKeHHe 3 MoJiei BOIbI TOKOM cuioi 20 A?

248. CocTaBHTh CXeMy 3JIEKTponn3a BOZHOTo pactBopa SnCl2 ¢ maTHHOBEIM aHOIOM. CKOJIBKO OJIOBA BBIICIUTCS HA KaTOXE
B TO BpeMsi, KaK Ha aHoJie o0pa3oBaiock 44,8 1 xjopa, U3MEPEHHOTO MPU HOP-MAJIBHBIX YCIOBUSX?

249. Yepes pactBop NiCl2 B Teuenue 1,5 gacoB mpomyckaiu Tok cuiioi 8 A. Ha ckoibko rpaMM yMEHBIIMIACh Macca
HukesneBoro anoaa? CocTaBUTh CXEMY JIEKTPOJIN3A.

250. CranmpHas Jfetans obmieit miomaasio nosepxHoctu 0,08 M2 morpyxeHa B pacTBOP COIHM HHUKENS M HCIOIB3YETCS Kak

karo. ITmotHocTs Hukens 8900 kr/m3. KakoBa TosrHa 00pa30BaBIIErocsi HUKE-JIEBOTO MOKPBITHS, €CIM TOK cHiioi 3,15 A
IIPOILyCKaJICs B TeueHue 42 MUHYT?

251. Yepes pactopsl AgNO3 n Cu(NO3)2 npomycTiii paBHBIC KOJTHYIECTBA SNIEKTPUIECTBA. B mepBoM ciryyae Ha KaToje
BbIIeMIoCh 12,32 r cepedpa. CKOIBKO TpaMMOB ME/IU BBIAETHIOCH Ha KaToje U3 BTOporo pactBopa? CocTaBUTh CXEMBI
3JIEKTPOJIN3a 3TUX PACTBOPOB C MHEPTHBIM aHOZOM.

252. CocTaBUTh CXEMBI AJIEKTPOJIN3a paciuiaBa U BogHoro pacteopa KF Ha mHepTHOM aHOme. CKONBKO BpEeMEHH MOTPEeOyeTCst
Juis mosy4eHust 3,9 T Kanus, eciii CHiia Toka paBHa 20 A?

253. CKOJIbKO BpEMEHH HYXHO MPOIMYyCKaTh TOK CHiIoi 3 A depe3 pacTBop cyibdaTa iuHka ZnSO4, 4ToObl TOKPHITH
TUIacTHHKY Tutomazneko 0,1 M2 cioeM muHKa TOMmuHOM 2,5¢10-5 M? [TmotHOCTS 1IMiHKA 7133 KT/M2.

254. IIpu npoxoxxaeHUU TOKa CHION 2 A depe3 pacTBOpP COJM ABYXBAJIEHTHOIO MeTajljla B TeUCHHE 1 yaca Ha KaTofe
BbLIENIMIOCH 4,194r Metaina. HaliTu aToMHYy10 Maccy Mertana.

255. Yepes pactBop xmopuna 1uaka ZnCI2 B Teuenune 30 MUHYT MPOIYCKAJIM TOK, PUYEM Ha Katojne Bbiaenwioch 0,25 r
IIHKa. AMriepMmeTp mokasbeiBan Tok 0,4 A. KakoBa ommoOka B OKa3aHHUSX aMIiep-MeTpa?

256. CocraBuTh cxeMmy 3nekrponuTudeckoro nomydenuss LiOH u3 kaxoit-nmu6o comu autusa. Kakoe xonmdecTtBo
aneKTprdecTBa Heooxoaumo it nomydenus 1 kr LiOH npu Beixone mo Toky 80 %?

257. [pu snexrponuze Boauoro pactBopa CrCl3 tokom cuioii 4 A Macca karona yBeawmduiiach Ha 16 T. CKOJIBKO BpeMEHHU
MPOJOIDKAJIC Ipoliece 31ekTponn3a? COCTaBUTh €r0 CXeMy IPH YCIOBUH MCIIOIb30BAaHUS HHEPTHOTO aHOAA.

258. Boanslii pacTBOp comepxut cMech kKaTHoHOB Cu2+, Fe2+, Zn2+. B kakoil mocnenoBateiabHOCTU Oy-IyT
BOCCTaHABJIMBATLCS 3TU MOHBI IPH IEKTpou3e? B TeueHne kakoro BpeMeHH Ha/lo MPOIyCcKaTh TOK CHiloi 2,5 A yepes pacTBop,
YTOOBI BBIICIUTH O | T yKa3aHHBIX METAJUIOB?

259. Ipu cune Toka 4 A B TeueHue 20 MHHYT Ha KaTozae Bbienutcs 4,542 T HEeKOTOpPOro Meraimna. PaccumraTs
ANEKTPOXHUMHUYCCKUI IKBUBAJICHT ITOTO METaJlIa.
260. [pu snexrponuse pacTBopa cysibhaTa MUHKA Ha aHOJE 00pa30Baioch 5,6 J ra3a, U3MEPEHHOTO MPH HOPMAaIBHBIX

YCJIOBI/IHX. CKOJII)KO IIUHKA BBIJCIINIIOCH 34 TO XKE BpeMSI Ha KaTOI[e? COCTaBI/ITL cxeMy 3J'IeI(TpO.]'II/IBa Ha IJIaTUHOBBIX 3J1e1<'rp0/1ax.
. TO TAKO€ AUCIEPCHBIC CUCTEMBI! YEM pa3JIM4Yue MEXIAYy MOHO- U INOJUIHUCIEPCHBIMH, CBOOO/J-HO- U
261 q ?B y 6




CBSIBHOUCTIEPCHBIMHU crcTeMaMu? K KakiuM JUCTIEpCHBIM CHCTEMaM OTHOCUTCS MoYBa?

262. Yro Takoe ancopbumsn? Kak m3MeHHTCS alcOpOLMOHHAs CIIOCOOHOCTh BELICCTB NPHU JIPOOJICHUU KYOMYECKHX YacCTHI] C
JUTHHOW pebpa 5 MKM JIo 4acTuI] ¢ AnuHOM pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cMm3
BEII[ECTBA.

263. PactBop (3011b) KOTOonaHON Kamopsl B 1 cM3 comepxut 2108 rnodyin atoro BemectBa. [IpuHU-Mas 1uameTp rao0yibl
paBHBIM 10-6 MM, TOACYNUTATH OOLIYIO TOBEPXHOCTh JUCIIEPTUPOBAHHOTO BE-1I€CTBA B 1 J1 3071

264. UeM paznmyaroTcs 30716 U renb? Bo3MokeH i mepexox u3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTEH IPUMEpPaMH.
265. Uro Takoe kowtouApl? B uem mpuyMHA KOaryJsiuud KOJUIOMIOB?

266. Uro Takoe menTuzanus koswtonnoB? Kak ruppoxcup xenesa (II1) MokHO mepeBecTH U3 Koarylisita B 30Jb M U3 30715 B
KOaryJsr?

267. Hammcats opmyity KOJUTOMIHOM MUIIEIIIBI, 00pa3yromeiics IpH B3aNMOCHCTBUN CIIIBHO pa3-0aBIEHHBIX PacTBOPOB
AgNO3 u KCI npu nebonbuiom u3dbitke KCl. Ykazate noHBI, 00pa3yromiye IBOHHON 2JIEKTPUYECKHH CIIO0i.

268. Hamncats opMyity KoJUTOMIHOM MULEIUIBI, 00pasyroleiicst Mpy B3aMMOASHCTBUY CHIBHO pa3-0aBIEHHBIX PacTBOPOB

AgNO3 u KCI pu He6ompmiom m30biTke AgNO3. Yka3ats HOHBI, 00pa3yrolie aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOA.

269. Hamncate dopmyity KOJUTOMIHOM MUIIEIUIBI, 00pa3yIoIIeiics Py B3aUMOICHCTBHN CHIIBHO pa3-0aBJICHHBIX PacTBOPOB
Na2Si03 u HCI npu Hebompmom n3dbiTke Na2SiO3. YkazaTh HOHBI, 00pa3yro-Iue: a) MOTCHIMAIONPEACIISIONINN CIIOH; 0)
JIBOMHOMN 3JIEKTPUYECKUN CIIOH.

270. Hanwucats popMyiny KommouaHoOH MHLENIBI, 0Opa3ylouieiicss Mpu B3aUMOJIEHCTBUU CUJIBHO pa3-0aBIEHHBIX PACTBOPOB
Na2Si03 u HCI npu nHebonbmom m3obiTke HCI. Ykazats voHbl, oOpasyromniye auddy3Hyro 4acTh TBOWHOTO 3JCKTPHYCSCKOTO CIIOS.
271. Uro BrI 3HaeTe 0 xoarynmpyromeM aeictun siekrpoiantoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
GoutbIiee BO3IEHCTBHE HA KOATYISAINIO KOJUIOUA0B? OTBET MOTHBHPOBATS.

272. Yro takoe mopor koarymsaiuu? Kak oH 6ynetr usmenstbesa B psay coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATH.
273. Kak MOXXHO cTaOMIM3UpOBaTh AUCTEpCHBIE cucTeMbl? UTo Takoe crabmimsatop? Kakue BHIBI CTaOMIU3AIMH
JUcHepcHbIX cucteM Bel 3Haere? UTo Takoe 3aluTHBIE KOJUIOMIBI U B YeM MEXaHU3M UX JeHCTBUS?

274. Uro mpowusoiiner, ecau k 3010 Fe(OH)3 npunuts pactBop Na2SO4? M3meHHUTCS U pe3ysbTaT, eClid K 30510
Hpe/IBapUTEIBHO J00aBHTh pacTBOp KpaxMana? OTBET MOTHBHPOBATE.

275. B nBe ko0b1 ¢ 3051eM MnO2 mpuiiimy cienyromnre pacTBopsl: B mepyto NaCl, Bo BTOpyI0 — CHa-4aia pacTBOp MbLIa, a
3ateM NaCl. Uro npousoiiner B kax o komde? OTBET MOTUBHPOBATS.

276. Yto mpou3ouaeT Npu CAMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctadbunuszarop — KC1) u Fe(OH)3 (cradbunusarop —
FeCl3)? OtBet nmoaTBepanTh HOPMYJIaMH KOJUTOMIHBIX MHIIEILI.

277. Uro mpou3oiAeT mpu CIMBaHWU KOJUIOUAHBIX pacTBopoB H2Si03 (crabummzatop — Na2SiO3) u Fe(OH)3 (crabummsarop
—FeCl3)? Otet nmoaTBepAUTH (GOPMYIaMHU KOJUIOMIHBIX MHUIIEILIL.

278. OT Yero 3aBUCHT aAcopOIHs Ta30B ¥ MapoB Ha IMOBEPXHOCTH TBEPABIX Ten? YUTo Takoe rHApo-(QHIBHBIE H TUAPOYOOHBIE
ancopOenTs? Ha3Bath BaykHEHIINE afCOPOCHTHI.

279. OTnmpune pacTBOPOB OT AUCIEPCHBIX cucTeM. McTuHHBIE M KoutonaHble pacTBOphl. MoxeT 1u NaCl o6pa3oBsIBaTh
WCTUHHBIC M KOJUIOMIHBIC PacTBOPBI? OTBET MOTUBHPOBATE.

280. Uro takoe copbuus? XemocopOiusa? HamucaTh ypaBHEHHsT XeMOCOPOITMOHHBIX MporieccoB mo-riomnieanss CO2 Bomon u
OKCHJIOM KaJIBITHS, a TAKOKE ITOIVIOMIEHUS aMMHUaKa BOJIOH.

281. VYKaxkuTe, K KAKOMY BHIY MNOJIMMEPOB OTHOCHTCS MOJHUATHIICH MO MPOUCXOXKACHUIO, XUMUYECKOH mpHupone, hopme

MaKpOMOJIEKYJI, [T0 OTHOIIEHHUIO K HarpeBaHHI0. HanumuTe ypaBHeHNE MOTy4eHHs OJIUATUIIEHA, YKa)KUTE MOHOMED U METOJ
MOJTy4eHUs ouMepa. MOXKeT i MONU3TUIIEH UMETh aTakTuueckoe crpoeHne? Oteetr MoTuBHpyiite. Kak ncnonp3yercs
HONHATUIICH?

282. VYKaKHUTE, K KAKOMY BHIY HOJMMEPOB OTHOCHUTCS MOJMCTHPOJI 1O TIPOMCXOXKACHUIO, XUMUUYECKOH mpupoje, hopme
MaKpOMOJIEKYI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4YEeHUS IOJIMCTUPOIIA, YKAKATE MOHOMED U METOJ
noaydeHus nonumepa. Kakoe ctpoeHue — crepeoperyisp-Hoe Uil HEperyJsipHoe — umeeT noauctupon? Oteer MotuBupyiite. Kak
UCTIONB3YeTCs MOTUCTUPOT?

283. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHTCS MOJUXJIOPBHUHHUI 110 IPOMCXOXKACHHIO, XUMUUE-CKOH IpHpoae, Gpopme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy-4eHNs OIUXJIOPBUHMIIA, YKAXKUTE MOHOMED U METOA,
nonydeHus noauMepa. K kakiuM nonumepam — aTaKTHUECKIM MITH N30TaKTHUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MoTHBHpYiiTe. Kak ncronab-3yercst HONUXIOpBHHUI?

284. VKaxkuTe, K KAKOMY By HOJIMMEPOB OTHOCUTCS MOJNMMETHIIAKPUIIAT 110 NMPOUCXOXKIEHHUIO, XU-MUUECKOH Ipupoae,
(hopme MaKpOMOJIEKyYJI, TIO OTHOIIEHHIO K HarpeBaHuI0. Hamummre ypaBHEHHE OTyYeHUs TOTUMETUIIAKPIIIATa, YKKUTE MOHOMED
U MEeTOJ TMoNTyyeHus noaumepa. Kakoe cTpoeHue — cTepeoperyIspHOe UM HeperylsipHOe — UMeeT 3ToT noiaumep? OTBeT
MoTHBHpYy#iTe. Kak Hcronb3yercs moauMeTHaakpunar?

285. VkaxuTe, K KaKOMy BUAY [TOJUMEPOB OTHOCUTCS MOIMAKPUIOHUTPHI MO IPOUCXOKICHUIO, XU-MUYECKON NPUPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE HOTyYeHUs TOTHAKPIIIOHUTPUIIA, YKAXKUTE MOHOMED
U MeToJ nonryyeHus noaumepa. K xakum nomu-mepam — KapOOLETTHBIM UIIN TE€TEPOLETHBIM — OTHOCUTCS TMTOJTHAKPUIOHUTPHUI?
OtBer MotuBupyiTe. Kak ncronb3yercst NoauaKpuIoHUTPUI?

286. VYkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaIMEHOBBIN KaydyK IO MPOMCXOXKICHUIO, XUMHIECKOI IpHupoae,
(hopMe MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuo. Hamummire ypaBHeHHE MONy4YeHUs OyTaJUeHOBOTO KaydykKa, yKaKUTe
MOHOMED M METO]I NOTy4YeHus oauMepa. Mimeer jiu 3ToT nonmmep nuc- u tpac-gopmer? OTBeT MoTHBHpY#HTE. Kak Hcnons3yercs
OyTamueHOBBII KaydyK?

287. Yxkaxure, K KAKOMY BHIY IOIUMEPOB OTHOCHTCS OyTaqueH-CTUPOJIBHBIA KaydyK IO IMPOUCXOXK-ICHUI0, XUMHUYECKOI
npupoje, GopMe MaKpOMOJIEKyJI, [0 OTHOIIEHHUIO K HarpeBaHHIo. HanumuTe ypaBHeHHe MoTy4eHHs OyTaJAueH-CTUPOIbHOTO
KaydyKa, yKa)KUTE MOHOMEPBI U METO[ MOJTyueHus noauMepa. K kakum nonumepam — aTaKTH4ECKUM WK U30TaKTUIECKUM —
oTHOocHTCs 3TOT nonmumep? OTBeT MoTHBHpYHTe. Kak ucnons3yercs OyTaaueH-CTHPOIbHBIN KayayK?

288. VYkaxkuTe, K KAKOMY BHIY MOJIMMEPOB OTHOCHUTCS OyTaaueH-HUTPUIIBHBIA KaydyK IO MPOMCXOXK-ACHUIO, XUMUYECKON




npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHUIO K HarpeBaHHI0. Hanmimmte ypaBHeHHE MOTy4eHHs OyTaaneH-HUTPUIEHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ ToNTydeHus noinumepa. Kakoe cTpoeHne — CTepeoperynspHOe UM HEPETYNIIPHOE — UMEET
stot nommep? OtBet MoTHBHpY#Te. Kak mcmonp3yercs OyTaaieH-HUTPHIBHBIN KaydyK?

289. VYxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS (heHOI(OpPMaNbIeIUAHAS CMOJIA 10 MPOUCXOXK-ACHHUIO, XUMUIECKON
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHH0. Hanuimure ypaBHeHHe noxydeHus (heHoapopMabaeruIHoi
CMOJIbI, YKa)KUTE€ MOHOMEPBI M METOA NOJTy4eHus nonumepa. K kakum monumepam — kapOOLIEHBIM WIIH TeTEPOLETTHBIM —
otHOCcHUTCS ATOT mosmMmep? OtBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondopManbaeruaHas cMomna?

290. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MONHMATUIEHTEpedTaNIaT M0 MPOUCXOXKACHHUIO, XUMUYECKOH MPHUPOJE,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIECHMIO K HarpeBaHuio. Hanuimmre ypaBHeHHE NOTyUCHUs HOJIMATHICHTEpe(TaNaTa, yKasKUTe
MOHOMEPHI ¥ METO/] ITOTy4eHHs TouMepa. Mimeet i 3ToT monmmep Iwc- 1 Tpanc-popmer? OTBeT MoTHBHpY#TE. Kak
UCTIONB3YeTCs MOMMATHICHTepedTamar?

291. VYKaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS HEWUJIOH MO MPOUCXOXKICHHUIO, XMMUUECKOH mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHuto. HanummTe ypaBHEHNE MOTy4Y€HHs] HEMIIOHA, YKAKUTE MOHOMED U METOJ
noxydeHns noanMepa. K kakiM monmmepam — KapOOIeITHBIM HITH TeTepPOIETTHBIM — OTHOCHTCS 3TOT nonmnmep? OTBeT
MoTuBupyiite. Kak ucnons3yercs Heitnon?

292. VKaKUTE, K KAKOMY BHAY IHOJMMEPOB OTHOCHUTCS MONUTETPA(TOPITHIICH MO MPOUCXOKICHUIO, XUMHYECKOH MPHUPOJIE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE OTyYeHUS TOTUTETPA(TOPITHICHA, YKAKHITE
MOHOMEp U METOJ NOIy4eHUs nouumepa. MoxKeT 11 3TOT NOJIUMEp UMETh aTakruueckoe crpoeHue? OteeT MoTuBupyiiTe. Kak
UCTIONb3YeTCs NOTUTETPAPTOPITUIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUMETHIMETAKPHUIAT MO MPOUCXOMKIEHUIO, XUMUYECKOH MPUPOJE,
(hopMe MaKpOMOJIEKYJ, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamumire ypaBHeHHE TOTyYeHUS OIAMETHIIMETaKpHJIaTa, yKaKUTEe
MOHOMEp U METOJ MOoITyueHUs noauMepa. K kakiuM nonmumepam — aTaKTHYECKHM HITH H30TaKTHYECKIM — OTHOCHUTCS 3TOT IoIuMep?
Otset MoTuBHpYiiTe. Kak ucrnonbsyercs noruMeTHaMETaKpunaT?

294. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HMONWBHHMIIAIIETAT TI0 IIPOMCXOXKICHUIO, XUMH-YECKOH Tpupoze, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHHuio. HammmuTe ypaBHEHNE MO-JTydeHNUS TOTUBUHIIIAIETATA, YKAXKUTE MOHOMED H
METO]] oy4eHus nonumepa. Kaxoe crpoeHue — crepeoperyisipHOe WK HeperyasipHoe — uMeeT 3ToT nonumep? OTBeT
MoTHBHpyiiTe. Kak ucnomnb3y-ercs nonuBUHMNALETAT?

295. VYxkaxwure, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS KallpoOH IT0 MPOUCXOXKICHUIO, XUMUYECKOH mpupone, Gopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. Kakiumu MeTonaMu MOXKHO HONy4YHUTh KanpoH? HanumuTe ypaBHEHUS OTydeHHs
3TOro MOJNUMEpPa, YKaKUTe MOHOMEpPHI. K KakiM monumepam — KapOOLeTHbIM HITH FeTEPOLIEITHBIM — OTHOCHTCS KarpoH?

296. VYxaxnTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS PE3MHA TI0 MPOHUCXOXKICHUIO, XUMHUYECKOH MpH-poxe, hopme
MAaKpOMOJICKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXKHUTE MOHOMED M METOJI MOTydeHHS pe3nHbL. UeM pe3nHa oTaudaeTcs OT
900oHuTa? Kak ucronb3yroTcst pe3uHa u 500HUT?

297. Kakue pa3HOBUAHOCTH MOMUM30MpPEHa cymecTByoT? K KakuM BUaaM MOIMMEPOB OHHM OTHOCATCS MO MPOHCXOXKAEHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio? Harmummre ypaBHEHHS CHHTE3a 3THX Pa3HOBHIHOCTEH IOJIMH30IIPEHA,
yKaxXuTe MOHOMepHI. Kak ncronp3yeTcs MoMTuu30-1peH?

298. UYro Takoe monuamuaHsle cMonbl? Kakue pasHOBUIHOCTH MOIMAMMIHBIX CMOJ CYILECTBYIOT? YKaXKHUTe, K KAKOMY BUIY
MIOJIMMEPOB OHHU OTHOCSITCS IO TIPONCXOKACHHIO, XUMHUUECKON TIPHUpo/ie, hopMe MaKpOMOJIEKYJI, TI0 OTHOLICHHUIO K HaTPEeBaHHUIO.
HammmmTe ypaBHEHUS OTy9eHHS TTOJIHAMUIHBIX CMOJ, YKOKHTE MOHOMEPHI. Kak HCIONTB3yIOTCS MOIHaMHUIHBIE CMOJIBI?

299. Kakue Bunpl kayuyka cymiectByroT? K kakoMy BHIY MOJHMEPOB OHH OTHOCSATCS IO MPOHCXOXKIE-HUIO, XUMUYECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHUio? Hamnminure ypaBHEHHs! CHHTE3a Pa3HBIX BUJIOB KaydyKa, YKa)KUTE
MoHOMepbl. Kak ucnone3ytores 3Tu noauMepsl?

300. [epeuncnure kapOOLENHBIE TOIUMEPDI, TOTYYeHHBIE METOJJOM MOJIUMEPU3AllUK, HE COAepIKallie B OCHOBHOU IIeTIH
KpaTHBIX cBA3ell. Hanummre ypaBHeHHs UX MOTy4eHHMs, yKa)KUTe MOHOMepbI. Kakue U3 3TUX MoauMepoB MOTYT UMETh
arakruyeckoe ctpoerHre? OTBET MOTUBUPYHTE.

301. Uro takoe pH-unpuxaropsl? Kakue unnaukatopsl Bel 3HaeTe? IIpucyTcTBUe KakuX HOHOB B pac-TBOPE MOKHO
00Hapy>KUTh IPU OMOIIM UHAUKATOPOB? [IpuBeCTH MpUMEpPHI.
302. B msaTh poOUpOK, coaepKaimux pacTBOpbI ximopunos Harpus, meau (1), 6apus, amomunus u xe-ie3a (I111), mobasumu

pactBop KOH. Yka3ars B kKakix IMEHHO ITPOOMpPKAaxX HAXOIATCS PaCTBOPHI ITHX COJIEH, eciu B 1-i MpoOMpKe BBITIAT 0CaToK O6e1oro
BeTa, B 4-i — cuHero, B 5-i — Oyporo 1BeTa, a Bo 2-if u 3-# ocanka He oOpa3oBanock. [Ipu moMomnu kKakoro peareHTa MO>KHO
OIPEIEIUTh COCTAB CO-AEPIKUMOTO 2-1 U 3-it mpoOupok? OTBET NOATBEPIUTh YPAaBHEHUSIMU PEAKIHI B MOJNEKYJIIPHONH  HOHHO-
MOJIEKYIISIpHOH (opme.

303. B mate mpoOupok, comepKamux pacTBOPH! XJIOPUAOB KAk, aMMOHHMs, Maraus, xenesa (1) u xanbrus, godaBumn
pactBop NaOH. Yka3aTb B KakuxX IMEHHO POOUpPKaX HaXOJATCSI JaHHBIE COJIM, €cii B |-i mpoOHupKe BhINal 0CaJ0K 3eJIEHOBATOTO
[BETA, BO 2-i U 4-I — OeJIoro 1BeTa, MPUYEM BO 2-i OH PacTBOPHIICS MPH pa30aBICHUH BOIOH, a B 3-i M 5-1 mpoOupKax ocaaka He
obpa3oBanock. Kak MOYKHO OIIpeeNNTh COCTaB PAcTBOPOB B 3-i 1 5-1 mpobupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEaKINil B
MOJIEKYJIIPHOH B HOHHO-MOJIEKYJIIPHOH opme.

304. VkazaTb [Ba XUMUYECKHX PEaKTHBAa, IPH MOMOIIU KOTOPBIX MOXKHO Pa3lIW4UTh PACTBOPBI XJIOPU-IOB MAarHus, KalblUs U
Oapwus1. Hammcats B MOJIEKYIIAPHON M HOHHO-MOJICKYJISIPHOH (hopMe ypaBHE-HUS pEaKIi, MPOTEKAIOMNX MEXIY STHMH pPeaKTHBaMU
U KaXJI0M U3 CONEH.

305. ITpy moMoIM KakuX XUMHUYECKHX PEAKTUBOB MOXKHO Pa3JIMYMTh CICAYIOLIME COSIMHEHHUsI HATpHs: KapOoHAT, XJIOpHI,
cynbdar, pocdar u runpokcu HaTpus. Hanmcars ypaBHEHHs peakuui B MOJIEKYJISIPHOH M HFOHHO-MOJICKYJISIpHOH (hopMe.
306. IIpy moMommM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OIPEIENNTh, B KAKOH W3 IATH MPOOHPOK HAXOIATCSA PACTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTb ypaBHEHUS peakiuii B MOJIEKYJIIPHONH 1 HOHHO-MOJIEKYJIIPHOH (opMe U yKa3aTh
IIBET OCAJIKOB.

307. Harmcats xumudeckre (GopMyInbl BemecTB, HAXOMAIUXCS B 3-X Koimbax, eciu: 1) pacTBOPHI OKPAIIUBAIOT ILTaMS
TOpEJIKHA B (pHOJIETOBEIN 1BET; 2) mpu npunuBanun pactBopa AgNO3 B oOpa3max u3 1-it u 3-# Kosb BIIal TBOPOXKUCTHIN 0CaOK
Oenoro 1BeTa, a B 00pasiie u3 2-i Koaobl — KenToro 1Bera; 3) npu godasnernn H2S04 B obpasie u3 3-i KonObl IPOU30IILIO0




OypHOe BBIJIENICHNE Ia3000-pa3HOTO BEIECTBa, KOTOPOe BbI3BaIo moMyTHeHHe pactBopa Ca(OH)2. OTBeT moATBEpAUTH YpaBHE-
HHUSIMH COOTBETCTBYIOIINX PEAKIMil B MOJIEKYJIIPHOH ¥ HMOHHO-MOJIEKYJISIPHOH (opMme.

308. IIpn moMomM KakuX KadyeCTBEHHBIX PEAKIMH MOXKHO Pa3NuYuTh 2 MHHepalbHBIX ynoopenus (NH4)2SO04 u KC1? Otser
HOATBEPANTH YPABHEHUSMH COOTBETCTBYIOIINX PEAKIUH B MOJICKYISIPHON M HOHHO-MOJICKYJIIPHOH (popMe, yka3aTh I[BET OCAIKOB.
309. Hanwucats xumuueckre (GopMyIibl BEIIECTB, HAXOJAIMUXCS B 3-X Konbax, ecnu: 1) pacTBOp OKpa-IIMBAET IUIaMsi TOPEIKH

B (hM0JIeTOBBIH IBET (00pa3ibl U3 ko0 1-it 1 2-i) U skenThii (0Opa3el u3 3-it koaoObl); 2) npu npuiuBanuu pactBopa AgNO3 B
obpasrie u3 koJObr No2 BBIIa TBOPOXKUCTEHIN 0canok Oeroro 1BeTa; 3) npu nobasnernu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
K00 BhIMajaaet Oenslit ocanok; 4) mpu godasnennn H2SO4 u3smenennit He npoucxoaut. OTBET MOATBEPAUT YPaBHEHHAMHI
COOTBETCTBYIOLINX PEAKLHH B MOJICKYJISIPHOI M HOHHO-MOJICKYJIIPHOH (opme.

310. Kak npu momomy BoJs! M a30THOW KWCIIOTH PACcIo3HATEH YETHIpE IOPOIKa — COXMy, Mel, cyibdaT Hatpus u rurc? OTBeT
HOATBEPANTH YPABHEHUAMH PEAKIUH B MOJICKYJISIPHOI U HOHHO-MOJICKYISIPHOI hopme.
311. B deTrIpex makeTax coAepikaTcs CIeyIOUIMe BEeIecTBa: Cyiab(ar aqtOMUHUS, HUTpAT Oapusi, XJOpHUI aMMOHHMS, CYIb(OUT

Hatpusl. Mcronb3ys pacTBOp rHAPOKCHA Kalus U OTKPBITBIN UM CyJIb(AT AIOMUHHUS, OOHApYKUTh BCE OCTAIbHbIE BEIECTRA.

OTBeT MOATBEPANTS YPAaBHEHUSAMH PEaKINil B MOJICKYJIIPHOH W HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO pasnuuuts: a) cynbgatsl xenesa (II) u (III); 6) HUTpaT U HUTPUT
kanua? OTBET NOATBEPAUTH YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak npu momomu muxpomata kamust K2Cr207 MoxHO pasnuunth: a) cynsdats! sxenesa (II) u (II1); 6) HuTpar u HUTpUT
kanua? OTBET MOATBEPANUTH YPABHEHUSIMH BO3SMOXHBIX OKHCIHTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

314. B Tpex G6ankax 0e3 STUKETOK HAaXOAATCS CIEAYIOIIME BeUlecTBa: cynbdaT HATpus, CyabGUT HATPHsL, Cylb(ua HaTpusl.
Kak, nmest B cBOEM pacriopsnpKEHHH JIMIIb OJIMH PEaKTHB (Kakoi?), y3HaTh, T/e Kakas collb HaxoauTcs? Hamucars ypaBHEHUS

PeaKIy MEXIY PEaKTHBOM H KaXKIOH U3 coJel B MOJEKYIIPHOW M HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomu ruipokcuaa HaTpHs, HUTparta cepedpa u xiopuaa 6apus OnpenesuTsb, Kakoe U3 ynoOpeHuit — cynbhat
aMMOHHMS1, HUTPAT HATPHUs, XJIOPUJ aMMOHUSI — IPeJICTaBiIsieT co0oit uccierye-Mblid o0pasen; ynoopenus? OTBET MOsSICHUTh
YpaBHEHWSAMH pPeakunii B MOJICKYJIIPHON W HOHHO-MOJICKYJIIPHOH (opMe ¢ yKazaHHeM I[BeTa 00Pa30BaABIINXCS OCAIKOB.

316. Kak npu momomy rufpokcuaa HaTpus, HUTpara cepedpa u KapOoHaTa HATPUS ONPEIETHTh, KaKoe U3 yIOOpeHHH —
HUTpAT Kalblusl, pochaT aMMOHUS, XJIOPH] KaJHs — MPeCTaBisieT co0oil nccnenye-Mulii o0pasen yaoopenus? OTBET NOSCHUTH
YPaBHEHHUSMH PEaKinil B MOJIEKYJIIPHOW 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BaBIIUXCS OCA/IKOB.

317. Kak npu momomy ruipokciaa HaTpws, HUTpaTa cepedpa W CONITHOM KHUCIOTHI ONpPENeliTh, Kakoe W3 yA0OpeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kaust, pocdat Kaus — IpeAcTaBIseT coboit obpaser ynooperus? OTBET NOACHUTH YPaBHEHHAMHI
peaxuuii B MOJICKYJIIPHOIM U HOHHO-MOJIEKYJISIPHO# (hop-Me ¢ yKazaHHEM L(BeTa 00Pa30BaBILIHXCS OCAJIKOB.

318. [Ipu moMomM KakuX Ka4eCTBCHHBIX PEaKIMid MOXKHO TOATBEpPIUTH coctaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUI B MOJICKYJISIPHOM M HOHHO-MOJICKYJISIPHOH (opme.
319. Ha3zBaTh Hambonee BaKHbIE COJM XKele3a U yKa3aTh MX MpaKTHUecKoe 3HaueHue. [Ipy MOMOIIM KaKuX peakuuil MOXXHO

0o0HapyxuTh mpucyTcTBre HoHOB xene3a (I1) u (I1I) B pactBope? OTBET MOA-TBEPAUTH YPABHEHUSIMU PEAKIIMN B MOJICKYJISIPHON H
HMOHHO-MOJIEKYJISIpHOH (hopme.

320. [Tpu moMomIM KakuX KAa4eCTBEHHBIX PEaKIMi MOXKHO MOATBEPAUTH cocTaB Tpex BemecTB: K3PO4, Na2CO3, BaCl2?
Hammcath ypaBHEHHS COOTBETCTBYFOLIMX PEAKIMIA B MOJICKYJSIPHOI M HOHHO-MOJIEKYJISIpHOIT hopme.

6.2. Tembl NHCHLMEHHBIX PadoT

KonTpomnsHas padoTta

6.3. ®oH/1 OLIEHOYHBIX CPEACTB

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHMBAHIMA KOMIIETEHIINI

Ornenka copMupoBaHHOCTH KomrieTeHInH y cryaeaToB HUMU JIon’AY u BeIcTaBIIeHHE OIIEHKH MO OTJASIBFHON TUCIHILTHHE
BeZeTCs B (popMe OLIEHKH «OTIMYHOY, «XOPOILIO», «YAOBICTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTEHON.
JlonyckaeTcst onpenelsiTh HTOTOBYIO OLCHKY 1o quciuuinHe o 100-0auibHOM cHCTeMe ¢ TIOCIeIYIOMUM 00s3aTeIbHBIM
MIEPEBOJIOM B MATHOAUILHYIO IIKATY W BBICTABICHHEM B BEIOMOCTb.

Bricokuii ypoBeHb OCBOECHUS KOMIIETEHLIUH, HTOTOBasl OIICHKA 110 JUCLHUTUIMHE «OTIMIHO» WK «3auTeHo» (90-100 Gansos):
ITyOOKO M IIPOYHO YCBOMII MPOTPaMMHBIH MaTepuall, HCUEPIIbIBAIOIIE, [T0CJIEI0BATEIBHO, YETKO U JIOTHYECKH CTPOHHO €ro
M3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHIO C MPAKTHKO, CBOOOIHO CIIPABIIETCS C 331a9aMHy, BOIPOCAMHU U APYTUMH BHIAMHU
MPUMEHECHUS 3HAaHUH, IPUYEM He 3aTPyTHIETCS C OTBETOM IIPU BUAOM3MEHEHUH 33JaHHUH, HCTIONB3yeT B OTBETE MaTepHall
MOHOTrpadUueCKoi JIUTepaTypbl, IPaBUIBHO 0OOCHOBBIBAET IPUHSATOE PEILICHHE, BIA/ICET Pa3HOCTOPOHHMMY HABBIKAMH
IpUeMaMH BBITIOHEHNS TPAKTHIECKHX 3a1ad. CHCTEMHO 1 ITIAaHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

[ToBBIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHINIA, HTOTOBAsI OLICHKA IO AUCIUIUIMHE «XOPOIIOY» WK «3auTeHo» (75-89 6amoB):
TBEPAO 3HAET MaTepHal, TPaMOTHO U IO CYIIECTBY M3/1araeT ero, He JOIMycCKas CyLIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC,
NPaBWIBHO NPUMEHSET TEOPETUUCCKHE MOJOKEHHS IIPH PELIEHUH ITPAKTHIECKUX BOIPOCOB U 3371a4, BIafeeT HEeOOXOJUMBIMU
HaBBIKAMH ¥ IPHEMaMH UX BITOTHEHHA. CHCTEMHO W INTAHOMEPHO paboTaeT B TCUCHHH CEMECTpa.

IToporoBelit ypoBeHb OCBOSHUSI KOMIIETEHITHH, UTOTOBAs OIIEHKA 10 JUCLUIIIHHE «yAOBICTBOPUTEILHOY HIIH «3a4TeHO» (60-74
Oayta): IMeeT 3HaHUs TOJILKO OCHOBHOTO MaTepuaiia, HO He YCBOWII €r0 AeTaleH, I0NyCKaeT HETOYHOCTH, HE0CTATOYHO
IpaBIJIbHBIE (POPMYITHPOBKHU, HApYIIIEHHS JJOTHYESCKOI MTOCIEA0BATEIFHOCTH B M3JIOKECHUH POTPAMMHOTO MaTepHaja, HCIBITEIBACT
3aTpyIHEHUS IPH BHITOJHEHUH IPAKTHIECKUX pabdoT.

IToporoBelit ypoBeHb OCBOEHUSI KOMIIETEHI[MH He CHOPMHUPOBAH, UTOTOBAs OL[EHKA MO AUCHUILTHHE «HEYIOBIETBOPUTETBHOY» WU
«He3auTeHo» (MeHee 60 6ayIoB): HE 3HAET 3HAUUTEIILHON YaCTH MPOTrPAMMHOTO MaTepuaa, JOIyCKaeT CyIECTBEHHbIE OIHOKH,
HEYBEPEHHO, ¢ OOJBIIIMH 3aTPyTHEHUSIMH BBIITOJTHICT IIpaKTHIecKre padoTsl. Kak mpaBuiio, oleHKa «HEyI0BIETBOPUTEIHHOY
CTAaBUTCSA CTYJEHTaM, KOTOPbIE HE MOTYT MPOAOIKUTE 00ydeHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 0 COOTBETCTBYIOIIEH JHUCIUILINHE.
Kputepun orieHkr ypoBHS c()OPMHPOBAHHOCTH KOMIIETEHIINIT U BBICTABIICHHE OLIEHOK 110 KypcoBomy npoekry (KII) niu kypcosoii
pabote (KP):




- Bricokuii ypoBeHb OCBOECHUS KOMIIETEHIINH, OIIEHKa «OTIHIHO» (25 — 23 6amna qa KIT; 20 — 18 6amna mist KP): pabota
BBITIOJIHEHA Ha BBICOKOM MPO(eCcCHOHAIEHOM ypoBHE. I10JTHOCTBI0 COOTBETCTBYET ITOCTABJICHHBIM B 33/IaHHU LICJISIM U 32/1a9aM.
IpencTaBieHHbIH MaTepral B OCHOBHOM BEpPEH, OITYyCKAIOTCS MEJIKHE HeTOUHOCTH. CTyIeHT CBOOOIHO OTBEYaeT Ha BOIIPOCHI,
CBsI3aHHBIE C IPOCKTOM. BrIpaxkeHa ClIOCOOHOCTh K MPOoQeCCHOHANBHON afanTaluy, HHTEpIpeTaluy 3HAaHUK 13
MEKAUCIUIUTHHAPHBIX 00IacTel

- TToBbITIEHHBIH YPOBEHDb OCBOCHHSI KOMIICTECHIIHH, OIICHKa «xopomoy (22-19 6amna mis KIT; 17 — 15 6amna gnst KP): padoTa
BBITIOJTHEHA HAa JIOCTaTOYHO BEICOKOM TPO(ECCHOHATIFHOM YpoBHE. [lomyIieHo 10 3 HerpyObIX OMMOOK, He BISIONINI Ha
pe3ynbTar. CTyI€HT OTBEYaeT Ha BOMPOCHI, CBSI3aHHBIE C MMPOEKTOM, HO HEIOCTATOYHO MOJTHO.

- IToporoBelii ypoBeHb OCBOCHHSI KOMITETCHITUH, OLIEHKA «yaoBIeTBOpUTeNbHOY (18-15 6amna s KIT; 14 — 12 6amta s KP):
YPOBEHb HEIOCTATOYHO BBICOK. J[OMyIIeHO 10 5 omIMOOK, He CYIIECTBCHHO BIHSIOIINX Ha KOHSUHBIH pe3ybTaT, HO X0/ PEIICHUS
BepHbIiA. CTYZICHT MOXKET OTBETUTH JIUIIb HA HEKOTOPBIE U3 33aHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [ToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHIIUH HE cpOPMUPOBaH, OLIEHKA «HEYJOBIETBOPUUTEIbHO» (MeHee 15 6amnos ans KII,
MmeHee 12 6amto st KP): paboTta BhIOIHEHA HA HU3KOM ypoBHe. J{omynieHs! rpy0ble omuOky. Pemenne npuHINIHAIEHO He
BepHO. OTBETHI Ha CBS3aHHBIE C POSKTOM BOTIPOCHI OOHAPYKUBAIOT HETIOHNMAaHHUE MTPEIMETa M OTCYTCTBUE OPUSHTAITUH B
MaTepHale MpoeKTa.

2. METOJUYECKHUE MATEPHAJIbI, OTIPEIEJISIOIIME ITPOLIEYPbl OLIEHMBAHNS 3HAHUI, YMEHUIA,
HABBIKOB U (MJIN) OTIBITA IEATEJIBHOCTHU, XAPAKTEPU3YIOIIUE DTAIIbI ®OPMUPOBAHUA KOMITETEHIIWIA
OOyt MOpsIOK MPOBEAEHHUS ITPOLIEyPhl OLICHUBaHUS 3HAHUH, yMEHUI, HABBIKOB 1 (MJIM) OIBITA IESITEIIBHOCTH, COOTBETCTBHE
MHIMKATOpaM IOCTIDKEHHS ChOPMHUPOBAHHOCTH KOMIICTEHIIH OTIpe/IeNIeH B CIEAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. ITomoxeHue 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MIPOMEXKYTOUHO aTTecTaliuy 00y4Jaronuxcs Mo 00pa3oBaTeIbHBIM
HporpamMMaM CpeaHeTo Mpo(ecCHOHAIBLHOI0 00pa30BaHUs 110 00Pa30BaTENbHBIM IIPOrPaMMaM CPEIHEro IMPOQecCHOHaIBHOTO
obpazosannst 8 HUMU [ITAY (B neficTByIOmeH pegakunm).

2. ITomoxenue o (OHIE OIEHOYHBIX CPEJICTB IO 00Pa30BATEIBHBIM IIPOTPAMMAaM CPETHETO MPO(eCCHOHAIFHOTO 00pa30BaHUs B
HUMMU AT'AY (B necTByOLIEH pelakiuum).

JIOKyMeHTHI pa3MeIeHsl B CBOOOIHOM focTyte Ha opunnansHoM caiite HUMU Jlorl’AY https://ngma.su/ B pasnene: ['maBHas
cTpanurna/Ceenenns 06 o6pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIE AKTHI.

6.4. IlepeyeHb BH/IOB OLEHOYHBIX CPENCTB

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- pa3nernbl HHANBUY aNbHBIX 3aJaHU# (IIMChMEHHBIX PadoT) 00yJYarOLIHXCS;

- IOKJIaJl, COOOIIEHHE 1T0 TeMe MPAKTHIECKOTO 3aHATHS;

- 3a7]a49M ¥ 3aaHUL.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOUYHOM ATTECTALIMU:

- KOMIUIEKT OMJICTOB JJISl SK3aMeHa/3aueTa. XpaHUTCs B OyMaXKHOM BHJIE Ha COOTBETCTBYIOIIEH Kadeape. [TommexuT exeroqHomy
OOHOBIICHHIO M TIEPEYTBEPXKICHNIO. UHCIIO BAPHAHTOB OMJIETOB B KOMIUICKTE HE MEHEE KA CTYJCHTOB Ha 3K3aMeHe/3a4eTe.

7. YAEBHO-METOIUYECKOE 1 HTH®OPMAINIMOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MOAY JIS)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3araBue WznarenscTBo, ros
JI1.1 |mox pen. B.B. OO0mas ¥ HeopraHuYecKas XUMHEs: yaeOHoe mocooune PoctoB-Ha-/{ony: ®denukc,
[Jenucosa, Tananosa 2013,
B.M. https://biblioclub.ru/index.php?
page=book&id=271598
JI1.2 | lanamoga O.1O., Xumust: yaeo. mocobue ist CTyA. 04. U 3a04. (GopM 00yH. Hosouepkacck, 2022,
[Isataunbaa E.B. Harnpasi. "JlecHoe meno", "JlanamadTHas apXuTekTypa”, http://biblio.dongau.ru/MegaPr
"DKOJIOTHS U IPUPOIOTIONB30BaHKe" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
7.1.2. JlonoiHUTeIbHAS JTUTEPATYypa
ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI2.1 |KpamenunnukoBa H. | Xumus: yaeOHOe mocoOue Tt CaMOCTOSTENBHOH paboTH H Homkap-Oma: III'TY, 2013,
I'., Bunokyposa P. . | mpakrudeckux 3aHATHI https://biblioclub.ru/index.php?
page=book&id=439185
JI2.2 | Amapues A. U., Xumus : COOPHUK 33a4 ¥ yIpaKHEHHUH: yueOHO-METOANYECKOe Hoocubupck:
Kazakoa A. A. rnocooue HoBocubupckuii
rOCYZapCTBEHHBII
TEXHUYECKUI YHUBEPCUTET,
2019,

page=book&id=573735

https://biblioclub.ru/index.php?




ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI2.3 |EmenssnoBa E. O. OO0mas XUMUSL: IPaKTUKyM Juneux: Jlunenxuit
roCyIapCTBEHHBIH
TeTarOTUIeCKUil YHUBEPCHUTET
nmenu [LI1. CemenoBa-Tsn-
[Manckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.4 | Cysopos A. B., OO0mas XuMusL: y4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
JI2.5 | HoBouepk. HHX.- XuUMHUS: METOJI. YKa3aHHUA 10 U3YyY. Kypca U BBIIOJI. KOHTP. Hosouepxacck, 2023,
MEJNOp. UH-T paboTHI I cTyA. 3a04. GopMBI 00yd. Hampasil. "TexHochepHas http://biblio.dongau.ru/MegaPr
Houckoit 'AVY; coct.: |0e3omanocts", "HedTerazosoe aeno" oNIMI/UserEntry?
E.B. [IaTHULBIHA, Action=Link FindDoc&id=42
O.10. Ilanamosa, 9090&idb=0
N.A. JIyranckas
JI2.6 |Ilstaunsina E.B. Xumus (crienranbHble pa3aensl): 1abopaTopHbIi nmpakTukym it | HoBouepkacck, 2023,
CTYICHTOB HarmpanieHui « TexHochepHas 6e30macHOCThY, http://biblio.dongau.ru/MegaPr
«Hedrerazosoe nemo» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 MHGOPMAMOHHO-CIIPABOYHBIE W TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.3 IlepeyeHb MpOrpaMMHOro odecrnevdeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsii goroBop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeita»
7.3.3 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO
734 MS Office professional, CyO6munen3uonnsIii goroop Ne502 ot 03.12.2020 r. AO
«Cod¢rJlaiin Tpein»
7.4 Ilepevyenb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr marabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru
+)
7.4.2 basbr manaeix OO0 HaydHnas anekTpoHHas http://elibrary.ru/
O6ubnmmoreka
8. MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOAY JIST)
8.1 2321 CrnenuanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIUATIM3UPOBAHHON MEOENBI0 U TEXHIYECKIMU
CpencTBaMu 00yYeHHsI, CIy KaIllUMHU JJIsI IPeICTaBIeH s nH(opMaln ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPESHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HANIAAHBIE TOCOOHS — 9 mmT.;
Hocka - 1 miT.; Paboumne mecra cTyaenToB; Pabodee mecto mpemnoaaBaress.
8.2 2313 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMK 00YYEHUSI, CIy KaIllUMH JTsI IPEICTaBICHHS HHOOPMAIIH OOJBIION ayTUTOPHH:
Habop nemMoHCcTpamoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., nmpoekrop Acerx113PH — 1mT., 3xpan HacTeHHBIH — 1 wT.; YueOHO-HAMIAAHBIE Tocoous — 15
wr.; Paboune mecra ctyneHToB; Pabodee MecTo mpernonaBarens.
8.3 2305 IoMenieHne yKOMIUIEKTOBAHO CIICIAATN3NPOBAHHON MEOCIIBI0 M TEXHUIECKUMH CPEICTBAMH
00yUYeHHS, CITYKAIMUMH TS TIPSICTABICHIS MHPOPMAIIUU W OCHAIIEHO KOMITBIOTEPHOM TEXHUKOU C
BO3MOYKHOCTBIO MOJKITIOYCHUS K CeTH «VIHTEpHET» U 00eCTIeYeHnEM JOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHO-00pa3zoBatenbHy0 cpeny HUMU Nonckoit TAY: KommneroTeps! Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubnmoreka;
Cromnsl komnbloTepHble — 6 T.; Cron-tym6a — 5 mt.; Crymbst — 16 mt.; Temaruueckue IIaKaThl
—5mr.; Jlocka— 1 mt.; Paboume mecta cTyneHToB; Pabodee MecTo mpermopaBates.




8.4 2102 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpelCTBaMH O0YUYEHUs, CITyXKAIlUMU JUIS IPeJICTaBICHUs MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemMoHCTpanmoHHOTO 000py0BaHUs (IIEPEHOCHOIT): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK
- 1 mr.; Ammapar TBO — lmt.; Anmapar TB3 — 1 mwt.; ITnura snexrpudeckas — 1 mr.; ITnura
narpeBatensHast ES-HA3040 — 1 wt.; azoanamuzarop I'’XII-3M — 1 wit.; Oruerymutens — 1 1mrT.;
Benpo xonycHoe — 1 mrt.; Jlaboparoprast nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIs
BBITTOJTHEHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeguKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHUTHO-MapkepHas - 1mt.; CymmnbHsil mixad - 1m.; Becs! Texnoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas neds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctyaenros; Pabouune mMecta
IIperoAaBaTes.

9. METOAUYECKUE YKA3AHUSA AJI51 OBYYAIOIIUXCS 11O OCBOEHHUIO JTUCIHUIIJIMHBI (MO Y JIS)

1. INonoxxerne o Texymel arrectarnu obydaromuxcs B HUMU ITAY (BBexeHo B neiicTBre mpuka3oM aupekropa Nell9 ot
14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoit 'AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2. 5. JposoBo3oBa, T.WU. Xumust [DekTpoHHBIA pecypc] : ad. MpakTUKyM Il cTya. Beex Hampasi. / T. W. JlpoBoBo3osa, O.
IO. Hlanamosga, E. B. ITataunsina ; HoBouepk. nux.-menuop. uH-T JJonckoit FAY. - HoBouepkacck, 2018.

3. XuMHs: METOJl. YKa3aHUs 10 U3Yy4d. Kypca U BBII. KOHTP. paboThl 11 CTyA. 3a04. HOpMBbI 00yY.

/ HoBouepk. urx.-menuop. uH-T Jlorckoit AV, Cocr.: O.1O. Illanamosa, T.U. [lpoBoBo3osa, HoBouepkacck, 2020.




