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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh

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

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

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

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

cemecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

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

3. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0

3.1

TpeboBanus K NpeJBapuTe/IbHOI NOATOTOBKE 00y4aI0LIErocs:

3.1.1

3HaTh:

3.1.2

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

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

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

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECKOT'0 3KCIICPUMCHTA

3.2

JAucuuniaunbl (MOay/14) U NPAKTHKH, A5 KOTOPbIX OCBOEHHE JAHHOI IMCHUIIMHBI (MO1YJ5) HE00X0AMMO KaK
npejauecTByionee:

3.2.1

I'eorpagust

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeEeHNE

325

dusuka

3.2.6

T'eonorusa

3.2.7

T'eoskomorus

3.2.8

VYuenne o chepax 3emn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

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

3.2.12

Y4eOHas TexXHOIOTHUeCKas (IPOSKTHO-TEXHOIOTUIECKast) TPaKTHKa

3.2.13

OKoJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrenosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIN3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTHIECKAsT) MPaKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

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

4. KOMIIETEHIINH OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA TUCIIUITJINHBI

(MOJLYJIST)

OIIK-1 :

Crnoco0eH npuMeHsITh 0230Bble 3HAHUS (PYHIAMEHTAJIbHBIX Pa3/ieJI0B HAYK 0 3eMile, eCTECTBEHHO-HAY4YHOI0 U

MAaTEMATHYECKOI'0 HMKJIOB IIPU PELICHUH 3a/1a1 B 00J1aCTH YKOJIOTHH 1 NPpHUPOIOINOJIb30BAHUSA

OIIK-1.1 : 3HaTh q)yH,HaMeHTaHBHI)IC pa3acibl CCTECTBEHHO-HAYYHOI'O0 U MATEMATUYCCKOI'O ITUKIIOB, UCITIOJIb3YCMBbIC ITPU
peuIcHur 3a1a4 B 00J1aCTH SKOJIOTHH U MIPUPOAOITIOTIb30BAHUS

OIIK-3 :

CnocoGeH MpuMeHSITH 6a30BbIe METOIbI IKOJIOTHYECKIX HCCIeJ0BAHNN ISl penieHus 3a/1a4 npodeccnoHaIbHO¥

ACATECILHOCTH

OIIK-3.2 : Bnagetsh 6a30BBIMH MeTOJaMU JIAOOPATOPHBIX HKOJIOTMIECKHUX HCCIIEAOBaHUH, aKTHBHO UCIIONb3YEMBIX JUISl PEIICHUS
3a71a4 MpoQeCcCHOHAIBHON JIESTENEHOCTH




5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHnoBanne pa3jenoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHuTepaxr. IIpumeuyanne
3aHATHS TeM /BUJA 3aHATHSI/ Kypc
Pa3znes 1. 1. OcHOBHBIE 32aKOHBI
XHMUU.
1.1 /JTex/ 1 2 OIIK-1.1 JI1.1J12.3J13. 0
OIIK-3.2 2
Paznen 2. 2. CTpoenue aToma.
Ilepuoguyeckas cucremMa
yiemenToB JI.U. MeHaeseeBa.

2.1 Crpoenue aroma. CTpoeHue aroma 1 1 OIIK-1.1 JI1.1J12.1 0
U CUCTEMATHKa XUMHUYECKUX OIIK-3.2 JI2.3J13.2
a1eMeHToB. [lepuonuyeckas 21
cUcTeMa M U3MEHEHUE CBOMCTB
JJIEMEHTOB.

/JTex/
Pa3znen 3. 3. XumMuyeckasi cCBS3b
CTpPOeHHNe MOJIEKYJI.

3.1 Xumuueckas CBsI3b U CTPOCHUE 1 1 OIIK-1.1 JI1.1J12.1 0
MOJIEKYI. OIIK-3.2 J12.3]713.2
Tumnbt XUMUYECKON 21

cBsa3u. CrpoeHue u
CBOICTBA MOJIEKY L.
Pazpnean 4. 4.9Hepreruka
XMMHUYECKHX NPOLEeCCoB.

4.1 Dueprerudeckue 3P PexTs 1 1 OIIK-1.1 JIL.1J12.1 0
XUMHUYECKUX peakiuid. OyHkuuun OIIK-3.2 2.2
cocrosHus. 3akoH I'ecca u JI2.3J13.1
ciieactsue u3 Hero. /JIex/ JI3.2

31
Paznen 5. 5. Cropoctb
XMMHYECKUX peakumii u
XHMHUYecKoe paBHOBecHeE.

5.1 CKOpOCTh XUMUYECKHX PEAKIIHA U 1 2 OIIK-1.1 JIT.1J12.1 0

XUMHUYecKoe paBHOBecue /J1ab/ OIIK-3.2 2.2
JI2.3J13.1
JI3.2
31
Pa3znes 6. 6. Bona. Odmast
XapaKTepUCTHKA PACTBOPOB.

6.1 OO0mast xapakTepuCcTHKA 1 1 OIIK-1.1 JI1.1J12.1 0
pacTBOpOB. OIIK-3.2 JI2.3713.1
CriocoObI BEIpaXKEHHS COCTaBa J3.2
pactBopoB. PUBUKO-XUMHYECKHE 21
CBOMCTBA PacTBOPOB

HEDJIEKTPOJIUTOB u
JJIEKTPOJIUTOB (aHAIIN3
KOHKPETHBIX CHTYyaIlnH)

/JTex/

6.2 OOm1ast xapakTepuCcTUKa 1 2 OIIK-1.1 JIT.1J12.1 0
pacTtBopoB. Pacuer koHUEHTpauuu OIIK-3.2 JI2.3J13.1
pactBopos /IIp/ JI3.2

31
Pazpnea 7. 7. PacTtBopbl
3J1eKTPOJINTOB.

7.1 Peakiuu B pacTBOpax 1 2 OIIK-1.1 JIT.1J12.3J13. 0
3JIEKTPOJIUTOB. OIIK-3.2 1J13.2
/J1a6/ 21

7.2 CBoiicTBa pacTBOPOB. 1 2 OIIK-1.1 JI.1J12.1 0
KonnuraruBHele cBoiCTBa OIIK-3.2 J2.2
pacTBoOpoB (perieHue JI2.3J13.1
CHTYaI[HOHHBIX 33]1a4). JI3.2
Mp/ 21




Paznea 8. 9. OkucaureabHo-
BOCCTAHOBHUTEJIbHbIE PeaAKINU.
OCHOBBI 3J1eKTPOXUMHH.

8.1 Peakiun oxucienus- 1 2 OIIK-1.1 JI1.1J12.2 0
BoccTaHoBJeHus /J1ab/ OIIK-3.2 JI2.3J13.1
JI3.2
21
Paznen 9. 10. Xumnueckas
uaeHTHGUKaANNA
9.1 N3ydenune TeOpeTHIECKIX 1 59.5 OIIK-1.1 JI1.1J12.3J13. 0
BOIPOCOB, BBITIOJTHCHHE OIIK-3.2 2
TEOPETUUECKUX 3aJJaHUH, pelIeHue 21

3aJa4. BelnonHeHue KOHTPOIBHOM
pabots1. /Cp/

Pazgen 10. 11. KommiiekcHble

COCINHCHHSA

10.1 N3ydeHue TeopeTnyeckux 1 59.5 OIIK-1.1 JI1.1J12.3J13. 0
BOIIPOCOB, BBIITOJTHEHUE OIlK-3.2 2
TEOPETUYECKUX 21

3a/1aHH i, BBITIOTHEHHE
KOHTpOJIbHOU paboTsl /Cp/

Pazpnean 11. 12. KonTpoas

11.1 ITonroroBka kK UTOTOBOMY 1 9 OIIK-1.1 JI1.1J12.3J13. 0
KOHTPOJIIO OCBOEHUS AUCLUILINHBI OIIK-3.2 2
B (hopMme dK3aMeHa. /DK3amMeH/ 31

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpo1bHBIC BONIPOCHI U 3aJaHUS

Bormpocs! 1i1st mpoBeeHs IPOMEXXYTOYHO aTTecTanyy B (hopMe SK3aMeHa:

1. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAaHEHUS MAcChl U SHEPIHH, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIEHUH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH O00BEMHBIX OTHOLICHUH, 3aKOH ABOTaJIpO W €T0 CICIACTBHUSL. METOIBI ONpeIeIeHHs
MOJIEKYJIIPHBIX MAacC ra3oB.

3. [lepnonuueckuii 3axkoH u nepuonudeckas cucrema J.M. Menneneesa. Ilepuonpl, rpynnsl ¥ NOArpynnbl NEPUOAMUECKON
cucteMbl. CBs3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

4. Crtpoenue atoma. [loctynatel bopa.

5. KBanToBbIC uncna, UX GU3NUECKUI CMBICI.

6. DneKTpoHHas opOHUTanb U «KkBaHTOBas stueiikay. [Ipunnun [Maynu. IlpaBuno XyHza.

7. CewmelicTBa s-, p-, d- i f- 3JJeMCHTOB B MEPHUOANIECKON CHCTEME 3JICMEHTOB. DJICKTPOHHBIE (OPMYIBI HJICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHMS MX JICKTPOHHBIX 00070YeK. DHEprusi HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumel XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. Xumuueckasi CBA3b U €€ OCHOBHBIE XapaKTEePUCTUKH.

1. KoBaneHnTHas Xxumuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTos BaleHTHBIX CBs3eil.

12. Crioco0Ob1 00pa30BaHus KOBaJCHTHONW XMMHYECKOHM CBA3M.

13. I'mOpuan3anus aTOMHBIX SJIEKTPOHHBIX OpOuTaNeil n e¢ BHUIBIL.

14. INonspHOCTS XUMHYECKOI CBSI3H. DIEKTPUYECKUIl MOMEHT TUIOIS MOJEKYJIbI.

15. Honnas cBsi3b, e¢ ocobeHHOCTH. CTeNeHb HOHHOCTH CBSI3H.

16. BopoponHas cBsi3b, €¢ 0COOCHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHEIE OIIpeAeIeHHs. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHsIs1 SHEpIust U SHTANBNHA. DHepreTnieckie dPpGEeKTsl XUMHIECKUX MPOLECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHHE BEIIEeCTBa. BepOsSTHOCTh COCTOSIHUSI CUCTEMBI M SHTPOIIHS.

20. HampaBieHHOCTH caMOIPON3BOIBHOTO MPOTEKAHUS XMMUYECKUX peakimid. Dueprus ['mbdca.

21. Xumudeckass KHHeTHKa. CKOPOCTh XMMHUYECKHX peakuuil B TOMOTEHHOIl U TeTepOreHHOl cucTeMe.
22. BausiHue npupoabl pearupyromux BELMECTB U TEMIIEPATYPhl Ha CKOPOCTh XUMHUYECKOH PEaKIuH.
23. BnusHue xatanuzaTopa Ha CKOPOCTh XUMHUYECKOH peakiuu. MeXaHu3M JelCTBUs KaTaau3aTopa.
24. O6parnMele 1 HEOOPATUMBIC XUMHIECKHE PEAKINU. XUMHUIECKOe PaBHOBECHE.

25. Cwmemenue xumuudeckoro pasaoBecus. [Ipunnun JlelllaTense.

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

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

28. PactBopel. ['mapatnas Teopus .M. Menneneesa. TemnoBsie 3¢ dekTsl pacTBOpeHuUsI.

29. PacTBOpUMOCTB TBEpIBIX BELIECTB B XKUAKOCTSIX.

30. PacTBOpuMOCTD Ta30B B JKHUIKOCTSIX.

31. Konrentpamus pacTBOpoB, €¢ BUJIBL




32. OcMoc, ocMOTHUECKOe JaBIeHHe pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIUTOB U TEKTPOIUTOB.

33. [ToHnxeHue naBiieHUs] HACBIIEHHOTO Mapa pacTBOPUTENS HaJl pacTBOpoM. 3akoH Payns mist pacTBOPOB HEDIEKTPOIHUTOB
U 3JIEKTPOJIUTOB.

34. INoBeIIeHNE TEMIIEPaTyphl KUIICHAS PAaCTBOPOB. 3aKkoH Payist i pacTBOPOB HEIIEKTPOIUTOB U 3JIEKTPOIIUTOB.

35. [TonmxeHnue Temmneparypsl KpUCTaJUIM3AMKM pacTBOpa. 3aKoH Payis A pacTBOPOB HEXNEKTPOIUTOB M AIIEKTPOIHUTOB.
36. Teopus >IEKTPONTUTUUECKON TUCCOLMALIUY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Payns x pacTBopam 35I€KTpOIHTOB.

38. CnaOble dIEKTPONIUTHI, UX AUCcoUManus. 3akoH pazbasieHus OcTBaibaa.

39. CuJIbHBIE AJIEKTPOJIMUTHL, UX AUCCOLUAIMSL. AKTUBHOCTh HOHOB.

40. Peaknimy MOHHOTO OOMEHa B pacTBOpaxX DJICKTPOIMTOB. Y CIOBHUS HEOOPATHMOCTH PEAKIIHH.

41. OnekTponuTHYeckas AuUcconuanus Boasl. HelTpanbHble, KUCIIBIC U IMIEIOYHBIE PACTBOPHI.

42. Bopoponusiit mokazarens. [lkana pH, metons! onpenenenus pH.

43. I'maponus, ero KoJIM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCHUMOCTb I'MAPOJIM3a OT KOHLEHTPALUU U TeMIEepaTypbl pacTBOpa.
44. T'uaponu3 conelt u ero BUABI (Ha MPUMEPE YPaBHEHUH THAPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHble CUCTEMBI, UX KIacCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIHMS 110 CTCIIEHH TUcrepcHOCTH. CBOOOIHO- M CBS3HOJUCIICPCHBIC CUCTEMBI.
47. Y CTONYNMBOCTh TUCTIEPCHBIX cHCTeM. DakTOphl CTaOMIU3AIMK JUCTICPCHBIX CHCTEM.

48. CopOuust 1 e¢ BUIIBL.

49. Komnouaneie pactBopsl. CTpoeHHE KOMJIOWAHON MHLEIJIBL.

50. Koarynsmus KOJUTOHJHEIX pAacTBOPOB H (haKTOPHI, ¢ BBI3BIBAIOIIHC.

51. Tunel OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEAKIUiL.

52. Peakniuu oxucnenus. BakHelme BOCCTaHOBHUTEIIHN.

53. Peaxiimu BoccTaHoBiIeHMs. BakHenie OKUCIUTEIH.

54. OKUCIUTETHHO-BOCCTAHOBUTENBHAS TBOMCTBEHHOCTD.

55. ONEKTPOXUMHUYECKUE CUCTEMBI. DIEKTPOAHBIE MOTEHUUAIBL U PsI HANPSKEHUH METaIOB.

56. Kopposust meTanios u ee BUIBL.

57. Mertozp! 3alIUTHl OT KOPPO3UH METAIIOB.

58. IMonsaTne xumudeckoil uneHTHUKanuy. KadecTBeHHbIE peaKiii Ha MOHHI.

59. CocraBneHue ypaBHEHHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, Peakuii HOHHOTO 0OMEeHa, THIPOIN3a Colel.

3AJIAHVS JIJI1 KOHTPOJIbHOM PABOTHI CTYIEHTOB

3A0YHOI ®OPMbI OBYUEHH

Pabota cocTOUT U3 BOIPOCOB, OXBATHIBAIOLINX KypC JUCIUILUIMHBI, U BBINOIHAETCA 10 OMHOMY U3 yKa3aHHBIX BapuaHTOB. IlepedeHb
BapHaHTOB 3aJJaHUii KOHTPOJILHON PabOThI, METOIMKA €€ BHIIOIHEHUS 1 HEOOXOIMMast INTEpaTypa IPUBEICHBI B METOIUUECKHX
YKa3aHUAX ISl HAITHCAaHUSI KOHTPOJIbHOM padoTsl (JIyranckas, M.A. Xumus [TekcT] : MeTo/I.yKa3. 1Mo U3yd. Kypca ! BBII. KOHTP.
paboTs! i cTy . 3a04. hopmsl 00yd. / M. A. Jlyranckas, O.1O. Illanamosa, C.B. KonnparoBa; HoBouepk. roc. Menuop. akaf., kag.
XUMHH U TIPUKI. 9Kostorun. — HoBouepkacck, 2013.-66 ¢.-50 3K3.). Beibop BapuaHTa onpeenseTcs nepBoi OykBoi GpaMuimnn
CTy/IeHTa U TIoceTHeH (POl 3a4eTHON KHIDKKH. KaXIIBIii CTYAEHT BBIMONHACT KOHTPOJIBHYIO PaOOTY B COOTBETCTBHH C
BapHAHTOM 3aJaHUs, OIPEACIIEMOTO TI0 IBYM MOCIETHUM Itndpam ero mmdpa (HOMEp CTyJeHIeCKOro OmIeTa i 3a4eTHOH
kHIDKKK). Hanpumep, mudp cryaenta 30512, T.e. mocnennue uudpsl ero 12. CnenoBaTenbHO, CTYIEHTOM JOJKHA OBITH BBHIIIOJTHEHA
KOHTpOJIbHas pab0Ta, BKIIOYAOIIAs 33/1a4y BapuaHnTa 12 B rabnuue 2.

Ne Bapu-anra Howmepa 3agaHuii KOHTPOIBHOH PabOTHI
Homepa Tem KOHTpOJILHOM pabOoThI
1 2 3 4 5 6 7 8 9 10 11 12

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

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

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

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

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

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

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

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

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

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

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

12 3 21 53 73 98 116 130 143 171 184 196




13

14

15

16

17

18

19

20

21

22

23

24

25

Ne

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

208
14
216
20
204
6
209
13
213
8
218
12
206
10
211
15
219
5
202
14
213
3
220
12
209
19
214
BapH-aHTa

223
33
229
30
225
36
230
40
232
23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240

Homepa 3amanmii KOHTPOJIBHOH pabOTHI

256
56
242
43
250
45
258
58
246
48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241

268
76
275
80
278
65
264
70
266
75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280

Homepa TeM KOHTPOIBHOH pabOTHI

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

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

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

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

290
83
291
91
286
99
293
92
299
100
288
84
294
86
297
95
295
90
290
94
281
99
291
84
282
88
288

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

315
111
301
104
304
112
311
120
316
105
305
117
317
106
312
113
308
109
301
117
306
120
318
105
320
101
307

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

135

140

126

131

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

187

182

188

183

185

189

186

190

182

188

183

185

181

10
186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

184

192

197

193

198

194

199

195

200

192

194

198

191

197

11
193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198

200

12




45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208

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

41
253
49
256
55
243
58
248
60
251
44
254
43
255
52
245
56
249
59
252
45
257
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

77
276
80
280
62
264
64
261
70
273
74
277
78
272
63
265
65
274
76
266
66
275
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
71
264
80
274
63
268
64
276
72
265
76
277
65
269
67
270

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

101
320
110
307
116
303
120
312
102
315
111
304
117
308
104
305
112
316
113
309
118
317
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

136

140

122

128

129

123

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

134

125

155

158

160

145

152

142

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

145

148

161

166

173

177

163

170

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

166

173

187

190

183

185

186

189

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

189

185

192

197

195

193

196

199

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199

200

194




79 10 37 58 78 99 109 135 157 178 190 196

214 236 252 278 300 312

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

[lepeuens BOMIPOCOB KOHTPOJIBHOM PabOTHI

1. Uto Ha3bIBaeTCS SKBHUBAJICHTOM 3JjieMeHTa? UTo Takoe SKBHBAaJICHTHas Macca? DKBUBAJICHTHBIM 00b-eM? PaccuuraTh

SKBUBAJICHTHBIE MacChl yIIIEPO/a, UCXOIs U3 COCTAaBa OKCHJA U AUOKCUAA YIIIEpoa.

2. Urto Ha3bpIBaeTCA SKBUBAJICHTOM CIIOXKHOTO BemectBa? Kak ompenensroTcsi S5KBUBaJICHTHBIE MacChl OK-CHAO0B?

OCHOBaHHMI? BeIMUCINTS SKBUBaJICHTHBIE Macchl OKkcunoB amomMuuust Al1203 u xpoma CrO3, ruapoxcunos ammonus NH4OH u
6apus Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CJIOXKHOro BeulecTBa? Kak ompenensitorcs: 3KBUBaJIeHTHbIE Macchl kucioT? Coneit?
Berancnnts sxBUBaneHTHBIE Macch pocdoproit kucnorsr H3PO4, cepoBonopoauoit kucnorer H2S, cynsdata amomunns Al2(SO4)
3 u pocdata kanpius Ca3(PO4)2.

4. BEIUHCINTS SKBUBAJICHTHYIO MAcCy OCHOBaHHS, 3Has, 4TO 2 T €ro B3anmMOACHCTBYIOT Oe3 ocratka ¢ 1,829 r coxsHOU
kucotsl HCL

5. BbIunCcINTh aTOMHYIO MAcCy ABYXBAJCHTHOTO 3JIEMEHTa, 3Has, YTO €ro COeAUHEHHE C BOIOPOIOM Co-AepxkHuT 5,88 %
BOJIOpOJA.

6. BbIunciInTh aTOMHYIO Maccy YeThIPEXBAJIEHTHOIO 3JEMEHTa, 3Hasl, 4To ero okcup coaepxut 13,39 % xucnopoaa.

7. Ha BoccranoBienue 9,9375 r okcuja JBYyXBaJIGHTHOTO METaJUla M3pPacXoJl0BaHO 2,8 J1 BOAOPOA, U3-MEPEHHOTO MpHU H.Y.
UeMy paBHbI 9KBHUBaJICHTHBIE MacChl OKCH/Ia, METalIa, aTOMHasi Macca Metaa? Kakoi ato metamn?

8. Ha pactBopenue 8,43 r meraiia nmotpedoBanoch 7,35 T cepHON KUCIOTHI. ONpenesinTh SKBUBAJICHT-HYI0 Maccy MeTaylia
1 00'beM BBIICTMBIIETOCS BOJOPOAA (YCIOBHSI HOPMAIBHBIE).

9. OmnpenenuTs SKBUBAICHTHYIO MacCy U Ha3BaHUE ABYXBAJIEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITEC-HAIOT U3 pPacTBOpa
cepebpsHOi conn 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBHBAICHTHYIO Maccy M Ha3BaHUE ABYXBaJeHTHOro Meramia, 0,12 T KOTOpPOTO BBI-TECHSIOT M3 KHCIIOTHI

112 mn BomopoJa, U3MEPEHHOTO IIPU HOPMAJIbHBIX YCIOBUSAX.
1. [Tpu cxxuranum 0,9 T TpexBaJeHTHOrO MeTajuia moyiydeHo 1,7 T ero okcuaa. OnpeaenuTs aTOMHYIO Maccy MeTauia u




COCTaBUTH (POPMYITY €r0 OKCHJIA.

12. CKOJIbKO MOJIeH ¥ DKBHBAJICHTOB COCTABISIOT 342 Kr cynbdara amomunus Al2(S04)3?

13. CdopmynmupoBath 3ak0H ABorajpo u ero cieiactBus. Kakoit o0bem 3anmMaroT 1022 MoJieKysn a30Ta MpH HOPMAaTbHBIX
ycnoBusx? Kakyro Maccy mMeeT 3T0 KOJIM4ecTBO a30Ta?

14. Uro takoe Moib? CKoJIbKO Mouieit comepxkurcs B 1 M3 m000ro ra3a mpu HOPMajibHBIX YCIOBHAX?

15. ITnoTHOCTH MapoB cepsl MO KUCIOpoAy paBHA 8. M3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJa Cepbl?

16. Macca 1 51 KpUNTOHA IIPU HOPMAJIBHBIX YCIOBUAX paBHa 3,71 r. I3 CKOIBKMX aTOMOB COCTOMT MO-JIEKyJa ra3a KpUITOHA?
17. Kaxkoit 06beM npu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIYUCIUTE MOJEKYIISIPHBIE MacChl 3TUX ra3oB, HX
TUTOTHOCTB TI0 BOJIOPOAY M YHMCIIO MOJIEKYJ B | JT KaXK10T0 Tas3a.

19. CkoibKO a) MoJei; 6) MOJEKyI BOZOPOAA COMEPKUTCI B 5 M3 3TOTO raza, M3MEPEHHOTO IPH HOP-MAaIbHBIX YCIOBUSX?
20. Kakoii 06beM npu HOpMaNbHBIX YCIOBHAX 3aHuMaroT: a) 0,1 mMonbe okcuna azora N20; 6) 0,5 skBU-BasieHTa BOAOPOAA
H2; B) 0,3 monb okcuaa yriepona CO?

21. Kakue BemecTBa Ha3bIBaIOTCS OKcHAaMu? J[aTh KIACCU(PHUKAIIUIO OKCHIOB, MIPUBECTH MPUMEPHI U JIaTh CUCTEMATHIECKUE
Ha3BaHUSL.

22. UYro siBnsieTCs BaXKHEHMIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBeCTH MpHUMeEpBl COOTBETCTBYIO-IIUX PEAKIUN U JaTh
Ha3BaHU B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMAaTHYECKOH HOMEHKIATYPe.

23. Uro sABnsieTcs BaKHEHINIMM IMPU3HAKOM KUCIOTHBIX OKCHIO0B? IIpuBecTH MpUMeEphl COOTBETCTBYIO-IIUX PEAKIUM U AATh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

24. B uem ocobeHHOCTh aMpoTepHBIX OKCHI0B? Kakne n3 npuBEIEHHBIX HMXKE OKCHIOB 00afaroT aM(OoTepHBIMH

cpotictBamu: ZnO, FeO, NiO, Al1203, Fe203? [ToarBepanTh aM()OTEPHOCTH COOTBET-CTBYIOMNX THIPOKCHIOB PEAKIAAME U

Ha3BaTh B3aUMOJAEHCTBYIOMINE BEIIECTBA 10 CHCTEMAaTHYECKOIl HOMEHKIIAType.

25. Kakue BemiecTBa Ha3pIBalOT ocHOBaHMsAMHU? Hamucats GopMyIibl THAPOKCHIOB, COOTBETCTBYIOMKX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATUIECKOH HOMEHKIIATYPE.

26. C KakiIMHU W3 IEePEedYHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBath ruapoxcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hamucath ypaBHEHUs peakuuil 1 Ha3BaTh B3aUMOCHCTBYIOLIME BEIIECTBA IO CUCTEMAaTHIeCKO HOMEHKIaType.

27. Kakue BemecTBa HasbIBatoTCs KucaoTaMu? UYTO Takoe OCHOBHOCTBH KUCIOTHI? IIpuBECTH ImpUMeEpHI OHO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HanmcaTs peaxiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTeMaTHYEeCKOIl HOMEHKIIATYype.

28. C kakumu u3 okcuyioB MgO, CO, Fe203, P205, ZnO moxer pearupoBaTh cepHas kuciora? Hamu-cath
COOTBETCTBYIOIIUE PEAKINH M Ha3BATh B3aNMOICHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.

29. Kaxue peakuuu xapakrepHsl i KUca0T? IIpuBecTu nmpuMepsl TaKUX PEAKUU JUIsl a30THOM KMCIOTBI U Ha3BaTh BCE
B3aMMOJICHCTBYIOIIUE BEIIECTBA [0 CUCTEMAaTHYECKON HOMEHKIIAType.

30. Kakue u3 mepedyrciIeHHbIX HUXKE KHCIOT MOTyT oOpa3oBath kucieie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanmcats GpopMysnsl KHCITBIX COIelt M Ha3BaTh MX IO CHCTEMaTHYECKOH HO-MEHKIATYpe.

31. Kakue BemiecTBa Ha3bIBalOTCS COMAMHU? JaTh KIacCU(PUKALUIO COJel, MPUBECTH MPUMEpPhI CPeI-HUX, KUCIBIX, OCHOBHBIX
CoJIel U Ha3BaTh UX [0 CUCTEMATHYECKO HOMEHKIIAType.

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

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

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

35. U3 mepeuns corueid, GopMyIIBl KOTOPBIX MPUBEICHBI HIDKE, BEIOPATh OTACIBHO: a) OCHOBHBIC COJH; 0) HOpMAlIbHBIC

(cpemHUE) comM; B) KUCIBIE COJIH; T) IBOMHBIE comy; 1) KpucTtayutoruaparel: CaSO4<2H20, KHCO3, CuS04, Na2C03+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(Cl104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hamucate ypaBHeHus peakuuid oopazoBanus coieit K3PO4, Ca(NO3)2, Na2S04 B pe3yJsbrate B3au-MOJCHCTBHS: a)
OCHOBHOTO M KHCJIOTHOTO OKCHJIOB; 0) OCHOBAHHSI M KUCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCH/Ia M KHCIIOTBI; T) OCHOBaHHUS H

KHCJIOTBL.

37. Hanwucats ypaBHeHus peakuuii oOpasoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHUCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB;  0) OCHOBAaHHS M KUCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHA M KHCIIOTHL; T) OCHOBAHHS
KHCJIOTEL.

38. Hamnucats ypaBHeHHs peaxiuii, JISKAIUX B OCHOBE MONTyUCHHS BaxKHEHIMX ynobpenuit — cynep-¢ocdara Ca(H2PO4)2,
npeuunurata CaHPO4, ammopoca NH4H2PO4 u nnammodoca (NH4)2HPO4. Ha3Batb coin, BXOJISAIIUE B COCTAB 3TUX YI0OPEHHIA.
39. Hanmcats GopMyisl kucinoT, oTBevaromux okcuaamM MnO3, Mn207, V205, CrO3, P205. HanmcaTh ypaBHEHHUST peaknuit
B3aUMOJICHCTBUS 3TUX KUCIIOT C THIPOKCUIOM KaJIHs U Ha3BaTh MONYYEHHBIE CO-JIH MO0 CUCTEMATHIECKO HOMEHKIIATYype.

40. C kakvMHU M3 MEPEUMCIICHHBIX HIDKE BELecTB OyAeT pearupoBaTh coisHas kucinota: N20S5, CaO, Zn(OH)2, H3PO4,
Fe203? CoctaBuTh ypaBHEHHS PEAKUMH M HA3BaTh [10JyYEHHbIE BEIIECTBA 10 CU-CTEMATUUYECKOH HOMEHKIIATYPE.

41. KBaHTOBBIC 4HcCIa dIIEKTpOHA: 0003HAYCHUE, TPUHUMAEMbIe 3HAUCHHUS, (PU3UUECKHN CMBICT. UTO XapakrepusyeT TJIaBHOE
KBaHTOBOE YUCIIO?

42. Yro xapakrepu3yeT opOuTaibHOEe KBaHTOBOe unciio? Kak oHo BhIpaxkaetcsi? UTO 03Ha4YaeT MOHATHE «IHEPICTUYCCKUE

noaypoBHI»? YeMy paBHO MakCHMAaJIEHO BO3MOYKHOE YHCIIO 3JEKTPOHOB Ha Ka)XIOM U3 moxypoBHel? Kakue popMbl nMeroT
JJIEKTPOHHBIE O0Jaka s-, p-, d-, f- anmekTpoHoB?

43. Kakoe 13 KBaHTOBBIX UMCEN ONpeAessieT OPHEHTALNIO dJIEKTPOHHOro obnaka B mpoctpaHcTBe? CKOJIBKO
MPOCTPAHCTBCHHBIX OPUCHTALNI BO3MOXKHO: a) LIS S- DJICKTPOHOB; 0) LIS p- AJIEK-TPOHOB; B) I d- 1 f- 3eKTpoHOB?
44. CoCTaBUTh JNMEKTPOHHYIO (OPMYITY dJIeMEHTa, Ha M-3HepTeTHYECKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIEeKTpOHOB.

Pacrnipenenuts Bce 251€KTPOHBI aTOMA ATOTO 3JIEMEHTA 110 SHEPTeTHUECKUM suelikaM. B kakom nepuojie, rpynme u noarpymnie
NEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT HIIEMEHT?

45. CoCTaBUTh JNMEKTPOHHYIO (OPMYITY dJIeMeHTa, Ha N-9HEpreTHYSCKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3IIEKTPOHOB.
Pacripenenuts Bce 351€KTPOHBI aTOMa 3TOTO 3JIEMEHTA 110 SHEPTeTHUECKUM suelikaM. B kakom nepuojie, rpynime u noarpymne
NIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT IIEMEHT?




46. CcdopmynupoaTs npasuio ['yaga. Ilouemy Ha mocnemHeM IEKTPOHHOM CIIO€ Y MEIU U XpOMa HaXOAUTCSA TONBKO MO
OJJHOMY S- 3JIEKTPOHY?

47. Kakoe mMakcnMmanbHOE YHCIIO 3JIEKTPOHOB MOKET HAXOIOWTHCS Ha s-, p-, d- u f- mogypoBHax? [Ipu-BecTH mpHUMepEL.
48. N300pa3uts cTpoeHUE 3IEKTPOHHBIX 000IOUEK aTOMOB JKele3a U KPUIITOHA

a) DIEKTPOHHON (HOpMYIIOii;

0) SHEpreTHYECKIMH STUCHKAMH.

49. [Touemy BO BTOpOM IEpHOJIe MEPHOINIECCKON CUCTEMBI HE MOXET OBITh Oosiee BOCHMH 3IeMeHTOB? OOBSCHHUTH 3TO,
UCXOJsl U3 CTPOCHUS aTOMOB.

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

S1. Uro Ha3bIBaeTCs HOPMAJBHBIM WJIM OCHOBHBIM COCTOSIHHEM aTtoMa? UTo Has3bIBaeTCs ero BO30Y)K-JEHHBIM COCTOSHHEM?
N300pa3uth pacupenencHue IEKTPOHOB MO KBAHTOBBIM SUEiiKaM B HOpMaIb-HOM H BO30YKJICHHOM COCTOSTHHU CEpPBI U XJI0pa.

52. [Touemy kucnopox U GTOp HPOSIBIASIOT MOCTOSIHHYIO BaJ€HTHOCTH, a UX aHanord B VI u VII rpyn-nax nepuoandeckon

CHUCTEMBI C€pa U XJIOp — nepeMeHHylo? 1/1306pa31/m> pacupeaciaCHue 2JICKTPOHOB aTOMOB 3THUX 3JICMCHTOB 10 KBAHTOBBIM s;TYeiKaM B
HOpMaJIBHOM U B036y)KI[eHHOM COCTOSHHUAX.

53. CocTaBUTh MOTHBIE IEKTPOHHBIE (HOPMYIIBI Ie3Usl, TepPMaHUs, BaHAIUA U AUCTIPO3us. K KakuM 3/IeKTpOHHBIM
ceMeiicTBaM NPUHAATIEKAT ITH HNEMEHTHI?

54. CocCTaBHTh IOJHBIE IEKTPOHHBIE (HOPMYITBI KABIHS, MEIH, CBUHIA W IUTyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMecTBaM
TpUHAIJICKAT 3TH SIEMEHTHI?

55. Kak u3MeHsroTcs CBOHCTBA p- 3JIEMEHTOB C YBEJIMUEHUEM 3apsiioB sJep X aTOMOB: a) B Mpeieniax AaHHOro mnepuoaa; 0)
B Mpejenax AaHHOH rpynmsl. OTBET NPOMILUTIOCTPHPOBATH IPUMEPAMHU.

56. Kakue armeMeHTHI IepHOIMYecKOl CHCTEMBI TIPEICTABIAIOT CO00IT caMblif aKTHBHBIN METall M Ca-MbIH aKTHBHBIIH
HeMeTan? JlaTh OOBSICHEHUS U COCTaBUTh MOJIHBIE 3JICKTPOHHBIE (hOPMYIIBI 3THX 3JIE-MEHTOB.

57. UYro Takoe MOTEHIMANl MOHM3AIMU dneMeHTa? UTo Takoe CpoACTBO K 3MeKTpoHy? Kak M3MEHSIOTCSA 3TH BEIMUYHHBI C
BO3pacTaHHEM 3apsfa spa 3JEMEHTOB B NpeJiesiax: a) IpyInsl; 0) neprona?

58. B geM 0cOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS JIAHTAaHOMIOB M aKTHHOHMJOB M KaK OHA OTPaXKaeTcs Ha WX XMMUYECKUX
cBoiicTBax?

59. BasieHTHBIE 3JIEKTPOHBI aTOMOB 3JICMEHTOB ONHUCHIBAIOTCS (DOpMyIaMH: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH JIEMEHTHI U COCTaBbTE MOJHEIE 3JICKTPOHHBIE (POPMYJIIB HX aTOMOB.

60. B snexTpoHHBIX (hOpMyTax aTOMOB YETBIPEX HIICMEHTOB COACPXKUTCS: a) 9 s- 3MeKTpoHOB; 0) 16 p- anmexTpoHOB; B) 14 d-
IEKTPOHOB; T) 27 f- anexrpoHoB. COCTaBUTH MOJIHBIE SIEKTPOHHBIE (POPMYJIBI ATUX DIEMEHTOB U Ha3BaThb HX.

61. Jlate oOmue mpeacTaBIeHHs 0 BOSHUKHOBEHHH XHMHYECKOH CBS3M M €€ OCHOBHBIX XapaKTepUCTH-KaX. UTo Takoe IIHHA
cBs3M, ee 3Heprus? UTto Takoe BajeHTHbIE yIiibl? [TpuBecTH npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIOJIOKEHHUSI MeToa BaneHTHBIX cBs3eil (BC). Onucares ¢ no3uumii Mmetoga BC ctpoenue
moutekyst H2 u N2.

63. [TpuBecTr pUMEpPHI MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMBI COCTUHSUTUCH OBl KOBAJICHTHOW IMOJISIP-HOW M HETIOJIAPHOM
CBsI3b10. I1300pa3uTh CXEeMbI CTPOCHHUS ITHX MOJIEKYJL.

64. ITpuBecTy mprMep MOJICKYJIbI C SP- THOPHM3ALMEeH 3JIEKTPOHHBIX 001aKoB. Kakol yroa Mexzy CBS3sIMH B 3TOH
Mosekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

65. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp2- THOPHAM3aUEeH 3IEKTPOHHBIX 00s1akoB. Kakue yrisl MeXIy CBSI3SMH B 3TOH
MoJekyie? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.

66. [TpuBecTy npuMep MOJICKYJIbI ¢ Sp3- THOpUIU3AIMEH 3JIEKTPOHHBIX 001akoB. Kakne yriibl Mexay CBA3SMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.

67. N306pa3uts crpykrypHsle dopmyist coeaunennit K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTelIeHH
OKHUCIIEHHOCTHU 3JIEMEHTOB B 3THX coeIMHeHHAX? Kakie TUITbI XMMHUECKUX CBSA3€H NMEIOT MECTO B UX MOJIEKynax?

68. Uro Takoe o- U ©- cBsA3u? M300pa3uTh reoMeTpudecKyro cxemy odpaszoBanHus monekydl H2 u N2. Ckonbko G- U 7- cBszei
B 3TUX MOJIEKyJ1ax?

69. Kakue tumel xumuueckoil cBsizu uMeroT Mecto B coenuHeHusix FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTUBHUPOBATb.
70. Kakne xapakrepHCTHKU HCHONB3YIOT A7 OLEHKH KOBaJIeHTHOW cBsizu? IIpuBecTH mpHMepsl.

71. Hanmcats crpykrypHable ¢hopmyinst HNO3, H2SO3, KMnO4. Vka3zaTh CTEeTeHH OKUCIEHHOCTH 3JIe-MEHTOB B 3THX
COEIMHEHUSIX U 0XapaKTePU30BATh TUIII XUMUYECKHUX CBA3EH B 3TUX MOJEKyJIaxX.

72. Kax npoucxoaut Bo30ykIeHUE JIEKTPOHOB M TMOPHIM3ALMs AJIEKTPOHHBIX opOuTaneil? Buapl rubpuau3aim.
ITpuBecTn mpuUMepsI.

73. Kaxk ob6pasyercs nonHas cBa3p? Kakue ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpume-phl.

74. B 1yeM 0coOEHHOCTH TOHOPHO-aKUENTOPHOH cBsi3u? OOBACHUTH X Ha MpUMepe oOpa3oBaHMs Ka-THoHAa NH4+.

75. Kax oOpa3yercs xumudeckast CBs3b B KpucTaiulax MeTamnoB? Kak 3aBucsaT BakHeiilne (u3nye-ckue cBONHCTBA METAIIIOB
0T 0COOEHHOCTEH METAINTHIECKOH CBI3H?

76. JlaTh XapakTepucTuKy BOZOpOAHOH cBs3u. Kax Bnuser obpasoBanue qumepos Boasl (H20)2 Ha ee dusndeckue
cBoiicTBa?

77. Kakxue THrmer xumudeckoil ¢Bs3u uMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh reoMeT-prHyeckoe CTPOCHHE
MOJIEKYI ¥ CXeMBI IepEKPBIBAHHS HJICKTPOHHBIX 00IaKOB.

78. VYka3zath TUIBI XUMUUeCKoH cBs3u B Mosiekynax CH4, O2, HCN. IlpuBecTtu cxeMbl MEpeKphIBaHUS SIEKTPOHHBIX
00JIaKOB.

79. N300pa3uth 31eKTpOHHBIME YpaBHEHUSIMH Tiporiecchl oOpa3oBanust monekyn KCI, Na20, Al203. Kakoit Tum
XUMHYECKOH CBS3U UMEET MECTO B 3THX COSAUHECHUSX?

80. Uro Takoe OTHOCHUTEIbHAS INEKTPOOTPULATENBHOCTh 3JEMEHTA U KAaK OHA BIIMAET Ha CTENEHb MO-JIIIPHOCTH CBA3M aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCl, HBr u HI nanGomnee momsipra?

81. Oxcnp xenesa (III) MoxxeT OBITE BOCCTAHOBIICH Pa3IMYHBIME BOCCTaHOBHTENAMH Ipu 298 K:

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




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

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

Ornpenenuth U3MEHEeHHe YHTATbINN AH® B KaK0U U3 3THX pEaKIHid.

82. Boruncinuth 3HaueHue AH® i IpoTekaromuX B KUBBIX OPraHU3Max PEaKUUi NPEBpPAIlEHUs [IIH0-KO3bL:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kakast u3 3THX peaxiyuii 1aeT opranu3My OoJbIIe YHEPTHH?

83. TennoBoit a(dekr peaknnu rameHuss U3BECTU

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

paBeH 65,3 k/Ix. CKoJIbKO TEIUIOTHI BbLe-IUTCs Ipu ramenuy 100 kr HerameHol U3BeCTy BOJON?
84. Boccranosnenue nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

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

OnpenenuTh CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIACIUTCS NPU OKUCIEHUHM 1 M3 aMMuaka, U3MEPEHHOIO IPU HOPMAJIbHBIX YCIOBUSAX, 110 PEAKLUU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasHoit ra3 mpezcTaBiseT co0oil cMech paBHBIX 00BEMOB BOJOpoAa U okcuaa yriaepoaa (I1). Haiitu konudectBo
TEIUTOTHI, BRIJEISIONIEHCS pH cxxuranuu 1 M3 BoastHoTO Ta3a (o CO2 n H20), u3MepeHHOTO NIPHU HOPMATBHBIX yCIIOBHUSX.

87. BbramucnnTh, CKOIBKO TEIUIOTH BBIACIUTCS MPH o0ure 1 kr cynbduna MUHKA 10 PEaKIUH:

27ZnS (k) + 302 (r) = 2Zn0 (x) + 2S02 (r), AH° =-943,6 x/Ix

88. Onpenenutb cTaHAapTHYI0 dHTaIbIHI0 (AH®) obpasoBanus PH3, ucxons u3 ypaBHEHUS:

2PH3 (1) + 402 () = P205 (k) + 3H20 (%), AH° =-2360 kI

89. Hcxons u3 temnoBoro 3¢dexra peakmuu

3Ca0 (x) + P205 (k) = Ca3(PO4)2 (x), AH®=-739 xl{x
onpenennts AH® o6paszoBanus opTodoc-haTa KaabIus.

90. Coxoxensl ¢ obpazoBanneMm H2O (r) paBHbIe 00BeMbI Bogopona u anermieHa C2H2, B3ATHIX IpH OJMHAKOBBIX YCIOBHSX.
B kakom ciydae Beigenutcs 6onplie Temotel? Bo ckonbko pas?

91. Yto Takoe SHTPONUS U B KAKUX CIMHUILAX OHA BbIpakaeTcs? Kak M3MEHsSETCS SHTPONHS C BO3PACTAHHEM TEMIIEPaTyphl U
npH (a3oBEIX mepexonax?

92. Uro Takoe m300apHO-M30TepMUUecKuil moTeHnuan (3Heprus I'm66ca)? Kax omnpenenserca usmeHenue >neprun [md6ca B
pe3yibTaTe XMMHUYECKOH PEakIMy U Kak OHO BIIUSIET Ha HAIPaBICHHOCTb PEAKIUH?

93. PaccunTate m3Menenue sHeprun ['m06ca B peakumsx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
H yKa3aTb, KaKas pCakuus CHOCO6H3 MMPO-TCKATh CaMOIIPONU3BOJIBHO.

94. Beramenmnts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM W peardpyIo-IIUX BEIIECTB M ONPENETINTh, BO3MOXKHA JIH 3Ta
peaxuus.
95. Boruncnute AG® u AS® peakiuu

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

MO>KHO JIH HICTIONTE30BATD ATy PEAKIUIO TSI MTOTYUYSHUST aMMUaKa MIPHU CTAHIAPTHBIX YCIOBUAX?
96. BbIuncinTh 3HaYeHUs1 CIEAYIOIIMX PEeaKuil BoccTaHoBIeHMs okcuaa xenesa (I1):
a) FeO (x) + 4 C (rpagur) = Fe (x) + %2 CO2 (1)

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

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

ITpoTexanue kakoil U3 ATUX peakuuit Hanboee BeposITHO?

97. Paccuntars 3HaueHWs CIEIYIONUX PEaKIWHd U YCTAHOBHUTH, B KAKOM HAIPABICHUH OHH MOTYT MPOTEKATh
CaMOIIPOU3BOJIbHO B CTAHJAPTHBIX YCIOBUX Ipu 25 °C:

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

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

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

98. Kakue u3 mepedncieHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBIIEHBI BOAOPOAOM IO cBoOomHOro Me-tamna mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue 13 mepeyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI JIO CBOOOJHOTO MeTauia aimroMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OnpenenuTb CUCTEM:

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

101. Uem u3MepseTcsi CKOPOCTh XUMHUYECKOH peakiMu M OT KakuX (DakTopoB OHA 3aBHCHUT?

102. Paccunrars BeMUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecnu npu KoHIEHTpauusx Be-1ecTB A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/11, CKOPOCTH peakuuu paBHa 6°10-5 MoIb/(JI*MHUH).

103. Bo ckonbKko pa3 cienyeT yBeIMYMTh KOHIIGHTpALUIo BellecTBa B B cucreme

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

YTOOBI IIPH yMEHBIIEHNH KOHIICHTPAINH BemecTBa A B 4 pa3a CKOPOCTh MPSMOH peakny He H3MEHU-TIach?

104. Peaxiuss Mexxy BemectBamu A u B mporexaer mo ypaBHeHuto 2A + B = A2B. Konuentpamus Be-mectsa A paBHa 6
Moub/1, BemecTBa B — 5 monb/n. KoncTanTa ckopocTtu peaxiuu paBHa 0,5. BEIUHC-TUTH CKOPOCTh XUMUYECKOH PeaKiiy B
HayalbHbI MOMEHT BPEMEHU U B TOT MOMEHT, KOI'Jla B peak-IIMOHHOM cMecu octanercst 50 % Beectsa B.

105. B xakoM HamnpaBJIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU:

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




IpU YMEHBIICHNN 00beMa B CUCTEeME B JiBa pa3a?

106. Peakiust mporekaeT o ypaBHEHHIO

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

Kax n3mMeHHTCS CKOPOCTh peaKiuy mocje pa3daBieHus pearupyolieit cMecu B 4 paza?

107. Kak u3menurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (r), ecnu JaB-JeHUE B CUCTEME YBEJIUYUTH B 4
paza?

108. JIBe peaximu mpu temrepatype 20 °C mpoTekaroT ¢ OJHMHAKOBOH CKOpPOCTHI0. TemmepaTypHBIi ko-3)(OHUINEHT CKOPOCTH
HepBoil peaknuu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS Mex Iy CO00H CKO-pOCTH peakiuii, eciii ux mposectu mpu 60 °C?

109. OnpeaenuTb TEMIIEPATYPHbBIH KO3(GUIIMEHT CKOPOCTH PEAKIMH, €CIIM MPH MOHMKEHUU TeMmiepa-Typsl Ha 50 °C peakuus
3amensieTcs B 32 pasa.

110. Peakuus mpoTekaeT IO ypaBHEHMIO:

4HCI (1) + 02 (r) [ 2H20 (r) + 2C12 (r);  ®[lx.
Kaxumu nsmeHeHUsIMUT JAaBJICHUA, TEMIICPATYpPbl U KOHL[GHTpaHI/Iﬁ pearnpyromux BE€IeCTB MOXXHO CMC-CTUTh €€ PABHOBECHUEC

BIIPaBO?
111. Kakoe cocTosiHue cHCTeMbl Ha3bIBaETCsl XUMHUUECKUM paBHOBecreM? IlepeuncinTh MpU3HAKH HC-THHHOTO XUMHYECKOTO
paBHOBeCHS.
112. UTo Takoe KOHCTAHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BeIpa)keHHsI KOHCTAHT PaBHOBECHS PEAKLUIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (t) [1 MgO (1) + CO2 (1); FeO (1) +
CO (r) (1 Fe (1) + CO2 (T).
113. Kak moBmnusieT MOBBIIICHAE TEMIICPaTyphl U JaBJICHUS Ha PaBHOBECHE CIICAYIONIMX OOPATUMBIX PEAKIIHIA:
N204 (r) [J 2NO2 (1), = +184,6 xlx
2CO (r) [1 CO2 () + C (1), =-172,5 xJIx
CO (r) + H20 (1) [0 CO2 (1) + H2 (1), = -41,2 xllx
114. Kak moBmnusieT TOBBINICHAE TEMIIEpaTyphl U IABJICHUS Ha PaBHOBECHE CICAYIONIMX OOpPaTUMBIX PEAKITHIA:
C (1) + CO2 (1) [1 2CO (1), = +172,5 xllx
2H2 (r) + O2 (r) [1 2H20 (1), = -483,6 x/lx
N2 (r) +O2 (r) [1 2NO (1), = 180 x/x
115. B kakux W3 IpUBENCHHBIX HIDKE pEakUUi U3MEHEHUE JAaBJICHUS HE BBI30BET CMELICHUS paBHOBECUS U ModeMy?

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

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

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

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

116. Hanwucath BbIpa)keHUs] KOHCTAHT PaBHOBECHS CIEAYIOUIMX OOPATUMBIX XUMHUUECKUX PEaKIHi:

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

C (1) +CO2 (1) L1 2CO (1)

4HCI (r) + 02 (r) [l 2H20 (1) +2CI12 (1)

117. VYKa3arh, KAKUIMH WU3MEHEHMSIMH TEMIEPATYPBl, NABJICHUS ¥ KOHLEHTPALMH pearnpylolux BEIECTB MOXKHO JOOUThCS
MaKCHMAJIEHOTO BBIXOJ]da aMMHAaKa IT0 PEAKIIIH:

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

118. Peakuusi mpoTekaeT Mo ypaBHEHHIO:

2S02 (r) + 02 () [J 2803 (1), = -284.2 x/Ix.

H3MeHeHrneM Kakix MmapaMeTpOB MOYKHO JIOOUTHCS CMETIEHHs PABHOBECHS B CTOPOHY 00pa3oBaHwms ok-cuna cepsl (VI)?

119. Ha ocnoBannu npunnuna Jle-Illarense onpenenure, B KAKOM HallpaBIEHUM CMECTUTCS PAaBHOBECHE B CHCTEMax: a) IpH
HNOHM)KECHUH TEMIIEPaTypbl; 0) PH yBEJINUESHUHN JIaBICHHUS:

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

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

120. Kakumu M3MeHEHUsIMU TeMIIEpaTyphl U JAaBJICHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IMPO-IYKTOB pa3ioKeHUs?
a) CaCO3 (k) [J CaO (x) + CO2 (r); = 178 xlx

6) 2NH3 (r) [0 N2 (1) + 3H2 (1); =220 xJIx.

121. UYemy paBna maccoBas noist NaCl B pactBope, cogeprkaiieM 3 MOJIb XJIOpUAa HATpUs B 2 KT pac-TBopa?

122. Cwmemtanu 50 r 30 %-Horo pactBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. BrI-unciuTh MaccoByio
JIOJTFO TIOyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTH! (IToTHOCTH 1070 Kr/M3) HEOOXOMMM IS MOJ-HOTO pacTBOpeHus 20
I KaJIpIust?

124. CKOJIBKO TPaMMOB pacTBOPEHHOTO BeliecTBa coaepxurcs B 200 mu:

a) 0,5 M pactBopa Hutpara maraus Mg(NO3)2; 6) 0,1 1. pactBopa dpochopHoii kuciaoTsr H3PO4; B) 0,02 M pacTBOpa rHapoKcHaa
ammonust NH4OH?

125. B 1,5 1 0,125 H. pactBopa coaepxkurcs 13,91 r pactBopeHHOro BemecTBa. HalTh ero SKBUBaJICHT-HYK) Maccy.

126. Cronpko MuumiatpoB 0,1 H. pactBopa H2SO4 morpebyercst s B3aumoaeiicteus ¢ 200 min 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpasyromerocst ocanka cyibpara 6apus BaSO04?

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

128. Berancnuts MomsapaocTh 10 %-Horo pactBopa HNO3 motHOcTRIO 1055 Kr/M3. Crombko rpammoB HNO3 conmepxutes B
2 1 3TOTO pacTBOpa’?

129. N3 400 r 40 %-noro (mo macce) pactBopa H2SO4 BemapuBanuem ygammnn 50 T Bogsl. YeMmy paBHa MaccoBasi JOJs
H2S04 B ocraBmiemcs pactsope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasna 1105 kr/mM3. Ber4ucinTh HOPMATLHOCTh, MOJISIPHOCTD,

MOJIIIIBHOCTB PAacTBOPA.
131. Uemy paBHBI HOPMAJIBHOCTh U MOJSIPHOCTH 16 %-Horo pactBopa HF miotHocThro 1057 Kr/mM3?




132. Cxonpko uTpoB 24 %-noro pactBopa KOH (mmotHocThi0 1218 Kr/M3), HEOOXOAMMOTO ISl 3aIMB-KH IIEIOYHBIX
AKKyMYJISITOPOB, MOXHO MpUrotoBuTh U3 10 1 48 %-noro pactBopa KOH (muotHo-cThIO 1510 KI/M3).

133. CKOJIBKO MWJUTHIINTPOB KOHIIEHTPHPOBAHHON CEPHOM KHUCIOTHI ITOTHOCTHIO 1840 kr/M3, comepika-meit 96 % H2S04,
HY’KHO B34Th JJIs1 mpurotoBieHus 3 i1 21 %-Horo pactBopa (IIoTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIUBKU KUCIIOTHOTO
aKKyMyjsTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHO# kucioThl (TwoTHOCTh 1070 kr/M3) moTpedyercs i HelTpaau3anuu
pacTBopa, copepxamiero 32 r NaOH?

135. Beruncnuts MaccoBy0 HOMI0 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 st
npurotoBienus 2 1 0,1 H. pacTBopa?

137. UeMmy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTE 35 %-HOro pactBopa oprodocdopHoit kucaotst H3PO4 (mnotaocts 1216
kr/M3)? CKOJIBKO BOJIBI COAEPKUTCS B 1 11 9TOTO pacTBopa?

138. Ckonpko: a) rpamMoB; 0) moneid xmopuna xenesa (11I) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa C IUNIOTHOCTBIO
1342 xr/M3?

139. B xakoit mMacce Boxsl Hafo pacTBoputh 67,2 1 raza HCl, n3mepeHHOro mpu HOPMAIBHBIX YCIOBHAX, YTOOBI MONYyYHTh 10
%-Hbli1 (110 Macce) pacTBOP CONSIHOM KUCIOTHI?

140. Kaxkoit 06vem Bogsl Hamo npudasuth k 100 M 20 %-Horo (mo macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/M3), 9TOOBI
MOJIy4uTh 5%-HbIi pacTBOp?

141. Boruuciuth ocMOTHYECKOE JTaBIeHUE pacTBopa, coiepxkauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

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

143. [Ipu 0 °C ocmoruueckoe aasneHue pactBopa caxapa C12H22011 paBuo 3,55¢105 INa. Cxonbpko rpamMMoB caxapa
cogepxurcs B 1 11 pactBopa?

144. [Ipu kakoii Temmeparype OCMOTHYECKOE JaBJICHHE pacTBopa, coaepxkaiero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?

145. PaccuntaTs MONEKYISPHYIO MAacCy HEIIEKTPOJIUTA, €CIIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEDIEK-TPOJIUTa, a
ocMoTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasno 0,32¢105 Ila.

146. PaccunraTh OCMOTHYECKOE JIaBIIEHHME pacTBOpa HEIJIEKTPOJuTa, coiepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. Beruncnuts gaBneHue BoasHoro mapa Hax 10 %-#biM pacTBopoM kap6amuna CO(NH2)2 B Bome mpu temmeparype 100 °©
C

148. BbyrcnuTh MOJIEKYJISIPHYIO MaccCy TJIFOKO3bI, €CIIM JIaBJICHHE BOJSHOTO Mapa Haj pacTBopoM 27 T rioko3sl B 108 T BOzbI
npu 100 °C pasro 98775,3 Ila.

149. Jasnenue napa Boasl npu 30 °C cocrasusier 4245,2 [1a. Crxonpko rpammoB caxapa C12H22011 cne-nyet pacTBOpUTH B

900 r BoJBI JUIs MOJIyYEHHUsT PACTBOPA, AaBiieHue KoToporo Ha 33,3 Ila Hike naB-neHus napa Bobl? BEIUUCIUTE MACCOBYIO JIOJIO
caxapa B 3TOM pacTBOpE.

150. Jasnenue napa npu 10 °C cocrasnser 1227,8 ITa. B kakoM KoIMYeCTBE BOJBI CIETyeT PACTBOPHUTH 16 T METHIOBOTO
criupra CH30OH s nonyyeHus pacTBopa, faBieHue napa koroporo cocrasiser 1200 IMa npu ol sxe Temneparype? Beruncinurhb
Maccosyto goito CH30H B aTom pacTBope.

151. JlaBneHne mapa pactBopa, copepxarmero 155 r anmmmaa COHSNH2 B 201 1 a¢dupa mpu HEKOTOpoi TeMmeparype paBHO
42900 I1a. daBnenue napa s¢upa npu 3toii Temmneparype paBHo 86380 I1a. Pac-cunraTs MoneKyIIpHYIO Maccy adupa.

152. Cxkonbko TpammoB HadTamuaa C10H8 pacTBopeHo B 2 Xr OCH30I1a, €Cid 3TOT PacTBOP KpHcTauiu3yeTcs npu 3,45 °C?
TeMneparypa kprcTaum3anuy gyrcToro 6exsona 5,40 °C, a ero kprockonnueckas koHcranra K= 5,1 °C.

153. Omnpenenuts MOJIEKYISIPHYI0 Maccy kKaM(opsl, ecau pacTBop, coaepxamuit 0,552 r ee B 17 1 adu-pa, KUIHUT TIpU
temneparype Ha 0,461 °C Bblilie, yeM YUCThIN 3up. DOyUTUCKOTTHYECKas KOHCTaHTa ddupa paBHa 2,16 °C.

154. Cxonpko stunerrukoiast C2H4(OH)2 HeoOxomumo 100aBATH K 5 71 BOJBI, YTOOBI IOJNYYUTh aHTH-(QPH3, 3aMep3atoIInit
npu -15 °C? Kpuockonunueckast koHcranTa Boabl K = 1,86 °C.

155. BbIuncnuTh KpHOCKONUYECKYI0 KOHCTAHTY BOABI, 3Has, uTo 11 %-Hblii BoaHbIl pacTBOp 3THIIOBOrO crnupra C2HSOH
Kpuctaumzyercs npu -5 °C.

156. BrruncnuThk TeMreparypy KpucTaJUTH3aluu pacTtBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

157. PactBop, cocrosimuii u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uncteiii cnupt — nipu 64,7 °C.
D0ymmockonuaeckas koHcTanTta cnupra E = 0,84 °C. 3 cKoIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO o 1a?

158. ITpu xako# TPHONM3UTENEHO TeMIepaType OyaeT KumeTh U Kpucraum3oBaThess 40 Y%-HBIH pacTBOP ATHUIIOBOTO CIIHpPTa
C2H50H B Boze? D0ymmnockonuueckas koncTanrta Boasl E = 0,52, a kpuockonunueckas K = 1,86 °C.

159. KaxkoBa temmneparypa KurneHus pacTBOpa HedJIeKTposinTa, cojepxkamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?
D0yIuTnoCKOTNIecKast KOHCTaHTa BOJbI E=0,52°C.

160. Ha ckonmbko rpagycoB HOBBICUTCS TeMIepaTypa KureHus Bofbl, eca B 300 T Boasl pacTBopuTh 27 T iitoko3sl COH1206?
DOYTHOCKOTTUYECKast KOHCTaHTa BOIbI E=0,52°C.

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

162. Haiitu crenenp aucconuanyy CEpoOBOAOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pacTtBope, ecnu KOHCTaHTa
JUCCOIMALUK JUIs 3TOM cTyneHu pasHa 1,1¢10-7.

163. Yemy paBHbI KoHIeHTpaluu HoHOB H+ u OH™ B pacTBopax, pH koropsix paseH: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckonbko pa3 xoHneHTpanus woHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiie, yem B 1 H. pactBope H2SO04 (o =
51 %)?

165. Ornpenenuth koHneHTpanuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77  10-5.
166. KoncranTa aucconmarmu oprodochopHoit kuciotel H3PO4 no nepsoii crynenu pasaa 7,11¢10-3. [IpeneOperas

JuUccolyanueil o ApyruM CTyIEeHs M, BBIYUACINUTh KOHLEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.
167. Crenenp auccouuanuu ykcycHoi kuciaotst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBopax cooTBeT-cTBeHHO paBHa 0,42,




1,34, 4,25 %. Beraucauts Kaucc CH3COOH fy1s 9THX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLMALIMH HE 3aBUCUT OT
KOHIICHTPAILIUU pacTBOpa.

168. Ocmotnueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 Ila. Beruucnuth n30TO-HUYECKUI

ko3¢ uIIeHT 3TOTO pacTBOpA.

169. Jasnenue BonsHoro napa Haja pactopom 24,8 r KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Ila. Beraucauts
M30TOHMYECKUH K03(QUITUECHT, ecii AaBICHUE BOSHOTO Mapa MpH 3Tol TeMmepaTtype pasHo 1,0133+105 Tla.

170. PactBop, comepxanmit 8 r NaOH B 1000 r H20, xummt npu 100,184 °C. Onpenenuts H30TOHWIE-CKIH KO PUITIEHT.
D0yIINOCKOTMYecKast KOHCTaHTa BOJAbI E=0,52°C.

171. PactBop, coxepkarumii 1,7 T xmopuaa nuaka ZnCl2 B 250 r Bojbl, KpUCTaIU3yeTcs: ipu Temmnepa-type -0,23 °C.
OmnpenenuTts KaXynryocs cTenens aucconnanuy ZnCl2 B stom pactBope. Kprockomnm-veckas koHcTanTa Bogbsl K = 1,86 °C.

172. Bomusie pactBops! kapoamuna CO(NH2)2 u xmopuna xansius CaCl2, comepxamue B OQWHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIIAT MPH OAHON U TOM ke Temneparype. Haiitu
Kaxymrytocs crenens aucconuanyn CaCl2 B 3ToMm pacTBope.

173. BeraucinTh kaxymryrocs crenenb auccoranuid NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeer Takyro
JKe BEJIMUUHY OCMOTHUYecKoro fnasieHus, uto u 0,44 M pactsop rimoxo3sl COH1206.

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

175. Omnpenenuts ocmotndeckoe nasienue 0,01 H. pactBopa cynbgara maraus MgSO4 npu 18 °C, ecnu kaxymasics CTENeHb
JIUCCOIMALIK 9TOTO JJEKTPOSIUTa paBHa 66 %.

176. Ocmotuueckoe nasienue 0,125 M pactBopa KBr pasHo 5,63+105 Ila mpu 25 °C. BeIYHCINTE Ka-XKYIUIYIOCS CTEIICHb
nuccounanuu KBr B aTom pacTtBope.

177. BerunenuTs kKaxyIyrocs cTenens guccoruanyu xmopuna kamus KCl B pactBope, comepxamieM 4,47 r KCI B 100 r Boxsl,
€CJIM 3TOT pacTBOp kKpuctamumzyercs npu -2 °C. Kpunockonuueckast koH-ctanta Boabl K = 1,86 °C.

178. JaBienue mapa pactBopa, conepxamiero 31,5 v aurpara kanpnus Ca(NO3)2 B 500 r Boxsl paBHo 1903,5 ITa mpu 17 °C.
JlaBneHue mapa BoJsI IpH 3ToH TemmepaType paBHo 1937 I1a. Paccunrars ka-xymryrocs crenens quccoruanun Ca(NO3)2 B sTtom
pacTtBope.

179. Ipu kakoif Temmeparype OyIeT KANeTh OJHOMOJIUIBHBIA pacTBop NaOH, ecnu cTeneHs ero mucconyanuu pasua 73 %?
D0yIuTHOCKOTTNIecKast KOHCTaHTa BOJIbBI E=0,52°C.

180. Omnpenenuts nasinenue mnapa 0,5 %-noro BoxHoro pactsopa KOH mpu 50 °C. JlaBneHue mapa BOABI IPH ITOH
temneparype paBHo 12,334 klla. Kaxymascs crenens quccounanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBHTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHi, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHSIMH:

a) 3Ca2+ + 2P0O43™ — Ca3(P04)2; B) H+ + OH™ — H20;

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

182. CocCTaBUTh MOJIEKYJISIPHBIE Y MOJIEKYJISIPHO-UOHHBIE YPABHEHHsI PEAKLMM, IPOTEKAIOIIUX IPU CMe-IIMBAHUU PAacTBOPOB
ZnS0O4 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hamucats B MOJIEKyJIIPHON M MOJEKYJIIPHO-HOHHOHM (popMe ypaBHEHUs peakuuii, MPUBOISIIMX K 0Opa30BaHUIO OCAJKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hammcats B MOJIEKyJIIpHON M MOJIEKYJIIPHO-HOHHOM (popMe ypaBHEHHUS peakuuii, MPUBOSIIMX K 00pa30BaHMIO Ta30B H
CIa0bIX DJIEKTPOJINTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hamucats B MOJIEKyJISIPHON M MOJEKYJIIPHO-UOHHOH (hopMe ypaBHEHUS peakuuil HefTpamu3aruu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIC YPABHEHUS PEAKLUil, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-UOHHBIMH YPABHEHUSIMHU:

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

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

187. CocCTaBUTh MOJIEKYJISIPHBIC YPABHEHUS pEAKLUil, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSIMHU:

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

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

188. Cwmemansl pactBopsl: a) CuCl2 n Na2S04; 6) BaCl2 u K2S04; B) KNO3 n HCI; 1) AgNO3 n KCI. B kakux ciydasx
peaKIuu MPOHAYT MpakTHIecku 10 KoHna? CoCTaBUTh JUIS STHX PEaKIUH MOJIEKyJIp-HbIe ¥ MOJEKYIIPHO-HOHHbBIC YPABHEHNUS.

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

190. CocTaBUTh MOJIEKYJISIPHBIE U MOJICKYJIIPHO-UOHHBIE YPAaBHEHUS PEaKUi, IPOTEKAIOIUX MPH CMEIIUBAHUU PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCL.

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

192. CocTaBUTh MOJEKYJIIPHBIE U MOJEKYSIPHO-HOHHBIC ypaBHeHHA peakiuid ruapommsa coner CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTp peakuuio pacTBOPOB.

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

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

(NO3)3? Jlnst kaxk10¥ U3 THAPOIM3YIOLINXCS COJIel HanucaTh YPaBHEHUs! PeaKiMil THApoIIN3a B MOJIEKYJISIPHOI U HOHHO-
MOJIEKYJIIpHOH opMe (110 | cTymenn) u ykazaTh peakiuiio BOI-HOTO pacTBOPA Kax IO COJIH.

195. Kakue u3 mepeurcieHHbIX HIKE cojel moasepratoTcs ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? JIist kX0l 13 THIPOIU3YIOIIUXCS COJIel HanucaTh YpaBHEHHS PEaKIii THAPOIIM3a B MOJIEKYJIIPHOHN 1




HMOHHO-MOJEKYIIpHOH opme (o I cTyneHn) 1 yka3aTh peakuuio BOAHOTO PacTBOpa KaykKIOH Comlu.

196. Kakyro peaknuio cpeasl oOHapyx uBatoT pactBopbl conieit NH4NO3, (NH4)2S, K2CO3, KC1? OTBeT noATBEpINTH
peaKIHAMH.

197. Kaxkyto peaxiro cpens! o0HapyxuBaroT pactBopsl coneit Pb(CH3CO0O)2, ZnCI2, Na3PO4, NaNO3? Orser
HNOATBEPANTh PCAKIUIMH.

198. Kakyro peaknuio cpensl 00OHapyKHBatoT BoHbIe pacTBopsl coneid (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATH PEAKITHAMH.

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

200. Harmcats B MOJeKyJIsIpHOH M MOJEKYISIpHO-MOHHOW (hopme ypaBHeHuUs ruaponmsa coneir NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3aTs peakiuio cpeIsl BOAHBIX PACTBOPOB ITHX COJICH.

201 — 214 CocCTaBUTH ANEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTH YPAaBHEHHUS CIEAYIOIINX PEaKIHiA:

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

H2S +H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HCIO3 — Cl02 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCIl + MnO2 — MnCI2 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20

K2Cr207 + HClIO4 + HI — Cr(C104)3 + KCIO4 + 12 + H20

12 + C12 + H20 — HIO3 + HCl

204. KCIO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2S03 + H2S04 — MnS0O4 + K2S04 + H20

K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20

205. CI2 + KOH — KCI + KCIO3 + H20

K2Cr207 + K2SO3 + H2S0O4 — Cr2(S04)3 + K2S0O4 + H20

PbO2 + MnSO4 + HNO3 — PbS0O4 + HMnO4 + Pb(NO3)2 + H20

206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonu. — KCI + CrCI3 + CI2 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCl04 + KCI

KCIO3 — KCl1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20

H202 + PbS — PbSO4 + H20

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

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S04 + Br2 + H20
Au + HNO3 + HCl — AuCl3 + NO + H20

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

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

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

HCIO3 — Cl102 + HC104 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

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

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

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYHTh YpaBHEHMs pEaKkiMid, YUUTHIBas, YTO B KUCIIOM Cpele MapraHel] BOocCTaHaBiIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B meno4Hoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2503 + H20 —

KMnO4 + K2503 + KOH —

216. Y4uuThIBas, YTO XPOM BOCCTAHABIUBAETCS 10 TPEXBAJIEHTHOTO COCTOSHUS, 3aKOHYUTh YPAaBHEHHUS PEaKUMM:
K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2S0O4 —

217. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, Kakhue U3 MPUBEICHHBIX HUXKE HOHOB MOTYT ObITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepbl COOTBETCTBYIOLIMX PEAKIIMHI.
218. Vcxons u3 CTpOEHHS aTOMOB 3JIEMEHTOB, YKa3aTh, KaKWE W3 NPHUBEACHHBIX HIDKE MOHOB MOTYT OBITh OKHCIIHTEIISIMHU:
Al3+, Fe3+, F-, Cr6+. IIponmmiocTpupoBaTh OTBET PEaKLUUSIMH.




219. Kakue u3 npuBeeHHBIX HIDKE HOHOB MOTYT IIPOSIBISITH M OKHCIHUTEIbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA: SO427,
S0327, S27, C1047, NO2~, NO3~.OTBeT NpOHJLTIOCTPUPOBATh PEAKIHSIMHU.

220. VYka3arb, Kakue U3 MPUBEIECHHBIX HUXKE BEILECTB SABISAIOTCA OKUCIUTENSIMH, a Kakue BoccTaHOBU-TesIMU: KMnO4, Zn,
F2, HCI, HC1O4. OTBeT MOTHBUPOBATH.

221. CoCTaBUTh CXeMBI JBYX raJbBAHUYECKUX DJEMEHTOB, B OJTHOM M3 KOTOPBIX KEJe30 CIIy>KWJIO Obl aHOIOM, a B APYIOM —
karozioM. [IpuBecTH 3IEKTPOHHBIE YpaBHEHHS PEaKLHi, IPOTEKAIOINX P paboTe 3JIEMEHTOB.

222. CoCTaBUTh CXEMBI IBYX IaJbBAHUYECKUX 3JEMEHTOB, B OJHOM U3 KOTOPBIX LIUHK — OTPULATENb-HBII 3JIEKTPOJ, B APYIOM
— MOJIOXKUTENbHBIA. Hamucats 31eKTpoHHbIe YpaBHEHUS peaknuii, IpoTeKa-IoIUX IpH paboTe 2JIEeMEHTOB.

223. PaccunTath 3.4.C. raTbBaHUUECKOTO JJIEMEHTA, COCTOSAILETO U3 LIUHKOBOTO ANIEKTpoja, norpyxeH-Horo B 0,1 M pacTtBop
cynbdaTa IMHKA, ¥ BOZOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B THCTHIUTUPO-BAHHYIO BOAY.

224. KonIeHTpanmonHas TalbBAHUYECKAs I[ENIb COCTaBJICHA MAarHHEBBIMH 3JIEKTPOAAMH, HOTPYKEH-HBIMU B pacTBop MgSO4

Pa3HOI KOHIIEHTpaLUH:

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

Paccunrats 3.7.C. 3TOTO dIIEMEHTA

225. BbBIYuMcIuTh 3.74.C. TaIbBAHHYECKOTO dJIEMEHTA

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

3Has, YTO PACTBOPHI ICITUMOIIPHEI. Kakie mporiecchl MpOTEeKaroT Ha JIEKTPOoIaxX MpHu paboTe 3TOro 3neMeHTa?

226. Hcnonp3oBaB Tabu. 5 [IpunokeHns, BBIYACIUATE 3.J1.C. DIEMEHTa, COCTABICHHOTO M3 HanboJiee U HauMeHee aKTHBHOTO
MeTaJuIoB, orpyxeHHsx B 0,1 M pacTtBopsl ux coneil. Kakue nporecchl mpoTeKaloT Ha dJEKTPoAax Ipu paboTe 3TOro sieMeHTa’?
227. O.A.C. BTIEMEHTa, COCTOSIIEr0 U3 MEJHOIO M IIMHKOBOTO 3JIEKTPOJOB, MOIpyKEeHHBIX B 1 M pacTBOpEI conell aTux
9JIEMEHTOB, paBHa 1,1 B. MI3MeHuTCs 11 3Ta Benmn4nHa, eciy ucnonb3oBath 0,01 M pactBopbel? OTBET 000CHOBATS.

228. PaccunTath 3.1.C. TaIbBAHMYECKOTO JJIEMEHTA, COCTOSILETO U3 alIOMHHUECBOHN U cepeOpsHON MIACTUHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB TUX MeTasIOB. Kakie mporeccsl NpoTeKaroT Ha 3JEKTPOax dIeMeHTa?

229. PaccunTaTs moTeHIMaM HOPMAIBHOTO BOJOPOIHOTO 3JIEKTPO/A, TIOTPYKEHHOTO B: a) TUCTHIUIH-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactop ¢ pH = 10.

230. Paccunratrs ».1.C. raJIbBBAHUYECKOTO JJIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxue mporiecchl MpoTeKaloT Ha dIIEKTPOAax JIEMEHTa BO BpEeMs ero paboThI?

231. Uro Takoe koppo3ust MeTamnoB? Kakue Buabl koppo3unu Bel 3Haere? IlepeuncnuTs OCHOBHBIE Me-TOABI 3AIUTHI
METAJIOB OT KOPPO3HH.

232. IIpuBecT mpUMeEphl KATOAHOIO U @aHOAHOTO MOKPLITUH kee3a. COCTaBUTh 3JEKTPOHHBIE YpaB-HEHUS MIPOLECCOB,
MPOTEKAOIINX ITPH HAPYIICHUH [ETOCTHOCTH MOKPBITHH B arpeCCUBHOM cperie.

233. CoCTaBUTh 2JIEKTPOHHBIE YPaBHEHHS MPOLIECCOB KOPPO3HH XPOMHUPOBAHHOTO JKeJie3a B KUCIOTHOM cpelie, MPOTEKAIOIINX
IPU HAPYIIEHUH TTOKPBITHS.

234. CrnaB Meid ¢ HUKEJIEM HaxOIUTCS B BOJHOU Cpefie, HACBIIEHHON KUCIOpoaoM. COCTaBUTh 3JIEKTPOHHBIE YPaBHEHUS
mporecca KOppo3HH CILIaBa.

235. B kakux ciyuasx UCIONB3YIOTCS aHOJHBIE, @ B KAKUX — KaTOAHBIE 3aIlUTHBIE MOKphITHs? [IpuBe-cTu npumeps! u
COCTaBUTH DJICKTPOHHBIC YPaBHEHMS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX ITPH HAPYy-IIIEHHH KaTOAHOTO W aHOJHOTO TIOKPHITHH.

236. AnroMuHHH cenaH c jxene3oM. Kakoil w3 MeTamioB OyAeT MoJaBepraTthCsi KOPPO3UH, €CIIH ITH METAJUIBI IONanyT B
KHCIOTHYIO cpely? COCTaBUTh 3JEKTPOHHbIE YPABHEHUS IIPOLIECCOB KOPPO3UHU.

237. Kak npotekaer mporecc Koppo3uu J1aTyHH (CIUIaBa MeJIW ¢ IUHKOM) B arpeccuBHOl cpenie? Co-CTaBUTh JIEKTPOHHBIE
ypaBHEHHS IIporiecca KOPPO3HH.

238. Kaxk npotekaer mporecc koppo3un OpoH3HI (CIIaBa MEAX U 0JI0Ba) B arpeccuBHOM cpeme? CocTa-BUTH AIEKTPOHHBIE
ypaBHEHHs 3TOTO MpoIlecca.

239. CocCTaBHTh AJIEKTPOHHBIE YPAaBHEHUS ITpoIiecca KOPPO3UH HHUKESIMPOBAHHOTO JKejle3a B KHCIOTHOW Cpesie B cliydae
HapyIICHHUS TTOKPHITHS.

240. Omnogo cnasiHo ¢ cepeOpom. Kakoit n3 merannoB Oyaer paszpymathest B arpeccuBHOl cpene? Co-CTaBUTh AJIEKTPOHHBIE
ypaBHEHHs Ipolecca KOPPO3UH.

241. Brixoa mo TOKy npu MoJdy4YeHHH METaJTHYECKOTO KaJIbLMs TPH 3JIEKTPOJIM3E paciuiaBa xjopuaa kaiabius paseH 70 %.
CKOJBKO 3JIEKTpHUYECTBA HAJI0 IPOMYCTUTH Yepe3 MEKTPOIHUT, YTOOb! oryunTsh 400 T Kanbius?

242. CKOJIbKO aTIOMHHHS MOXKHO TOJIYYUTh NpHU 3JekTposin3e paciuiaBa Al203, eciau B Teuenue 0,5 yaca mpomyckaTh TOK
cunoit 10000 A mipu Bbixozie 1o Toky 85 %? CocTaBUTh CXeMY AJIEKTPOIIH3a.

243. [Ipu paduampoBanum Meau TokoM 20 A 3a 4 daca Beinensercs 78 T Menu. Paccuntarh BBIXOJ MO TOKY.

244. Kakue meranibl Heb3sl MOMYYUTh AIIEKTPOIU30M BOJIHBIX pacTBOpoB cojeit? Ilouemy? CocTaBUTh CXEMY DIIEKTPOJIH3a
BOZHOTO pacTBopa ¢ropuia Kanbius CaF2 Ha yroibHOM aHOJE.

245. Omnpenenuts 00beM BoZOpoaa (YCIIOBHS HOPMAJbHBIE), BRIICITUBIIETOCS TIPH MPOMYCKAaHUU TOKa cuioi 10 A B TeueHue
30 MuHYT 4epe3 BoAHbIH pacTBop xinopuia kanust KCl. CocTaBUTh cxeMy JIEKTPOJIN3a Ha INIATHHOBBIX 3IEKTPOIAX.

246. CKOJBKO JIUTPOB KUCIOPOJA, U3MEPEHHOTO NP HOPMAJbHBIX YCIOBHAX, BBIAENUTCA MPH MPOMYCKaHHM TOKa CHIIOH 5 A B
TeueHue 2 yacoB uepe3 BogHbIA pacTBop NaOH? CoctaBuTh cxeMy 3JIEKTpOIu3a.

247. CkopKO BpeMeHH NoTpedyeTcs Ha pa3iokeHne 3 Moseil Bogsl TokoM crioi 20 A?

248. CocTaBUTh cXeMy 3JIeKTpoiu3a BogHoro pactsopa SnCl2 ¢ miaTHHOBBIM aHOOM. CKOJBKO 0JIOBA BBIAEIUTCS HAa KAaTOZE
B TO BpeMsi, KaK Ha aHoJie 00pa3zoBasioch 44,8 J1 X1opa, I3MEPEHHOTO IIPH HOP-MAJIBHBIX YCIOBHSX?

249. Yepes pactop NiCl2 B Teuenne 1,5 gacoB mpomyckann Tok crroi 8 A. Ha ckoibko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoga? CocTaBUTh CXeMY JIIEKTPOIIH3a.

250. CranpHas neranp o0meit miomaapio moepxHoctu 0,08 M2 morpyxeHa B pacTBOP COJIM HUKENSI M MCIOJIb3YETCS Kak

karo. [TmotHocTs Hukens 8900 kr/m3. KakoBa TonmmHa 00pa3oBaBIIerocsl HUKe-JIEBOTO MOKPBITHS, €CIIM TOK CHIION 3,15 A
IIPOILYCKaJCs B TeueHue 42 MUHYT?
251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nponycTHIU paBHbIE KOJMUYECTBA dJIEKTpUUecTBa. B mepBoMm ciydae Ha karone




BeIIeTHIOoCh 12,32 r cepedpa. CroIbKO IpaMMOB MU BBIISIIIOCH HA KaTOIe U3 BTOporo pacTBopa? CocTaBUTh CXEMbI
3JIEKTPOJIN3a 3TUX PACTBOPOB C MHEPTHBIM aHOZOM.

252. CocCTaBUTh CXEMBI AJIEKTPOJIM3a paciuiaBa U BogHoro pactBopa KF Ha mHepTHOM aHOme. CKOJNBKO BpEMEHH MOTPEOyeTCst
JuIs Toy4eHust 3,9 T Kanus, eCiii CuiIa Toka paBHa 20 A?

253. CKOJIBKO BpEeMEHH HYXHO MPOIMYCKaTh TOK cWiIoi 3 A uepe3 pacTBop cynbgaTa nuHka ZnSO4, 4ToObl MOKPHITH
TUTACTHHKY TuTommaapio 0,1 M2 cioem nuHKa ToamuHoH 2,5¢10-5 M? [lnotHoCTh nmHKa 7133 Kr/M2.

254. IIpu npoxoxaeHUH TOKa CHIOH 2 A depe3 pacTBOp COJM ABYXBAJIEHTHOIO MeETajlja B TEUCHHE 1 yaca Ha KaTofe
BbIIETHIOCH 4,194T MeTanna. HaliTu aToMHYI0 Maccy MeTama.

255. Yepes pactBop xiopuaa iuHka ZnCl2 B Tedyenue 30 MUHYT MPOIyCKaId TOK, IPUYEM Ha KaTtone Bbiaeawioch 0,25 r
IHKa. AMIiepmeTp mokasbeiBai Tok 0,4 A. KakoBa ommoOKka B MOKa3aHHUIX aMItep-MeTpa?

256. CoctaBuTh cxeMy anekTponutndeckoro noiyuenus: LiOH u3 kakoit-mu6o conm nutusi. Kakoe kommuecTBo
aMeKTpudecTBa HeoOxoaumo A nomyuyenus 1 xr LiOH npu Beixone mo Toky 80 %?

257. [pu anexrponuse Boanoro pactBopa CrCl3 tokom cuioii 4 A macca karoja yBeiandyuiach Ha 16 T. CKOJbKO BpeMEHHU
TPOOIDKAJICA Tpotiece 31ekTponn3a? COCTaBUTh €ro CXeMy IPH YCIIOBUH MCIIOIb30BAHNS HHEPTHOTO aHOAA.

258. BonHslif pacTBop coaepKuT cMech kKaTuoHOB Cu2+, Fe2+, Zn2+. B kakoil mocneanoBaTensHOCTH Oy-IyT
BOCCTaHABJIMBATHCS 3T MOHBI NIPH AIEKTposu3e? B TeueHne kakoro BpeMeHH Ha/lo MPOMyCcKaTh TOK CUiIoi 2,5 A dyepes pacTBop,
YTOOBI BBIICIUTH N0 | T' yKa3aHHBIX METaJUIOB?

259. IIpu cune toka 4 A B TeueHue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo meramia. Paccuurath
JNEKTPOXUMHUUECKUH IKBUBAJIEHT ITOTO MeTaslIa.

260. I1pu »nexrponuse pacTBopa Cynbdara IMHKA HA aHOJEe 00pa3oBayloch 5,0 1 ra3a, U3MEPEHHOTO NPU HOPMAaIbHBIX
ycnoBusax. CKOJIBKO IMHKA BBIIEIHUIIOCH 3a TO ke BpeMs Ha Katoje? COCTaBUTh CXeMY DIIEKTPOJIM3a Ha INIATHHOBBIX JJIEKTPOAX.
261. Uro Takoe AuCIEpCHBIE CHCTeMBI? B dem pasmuune MexIy MOHO- M HONUANUCIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiuM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS 1oyBa?

262. Yro Taxoe agcopbumsa? Kax m3MeHHTCS afcOpOLHOHHAs CIOCOOHOCTh BELIECTB IPU APOOIECHUN KyOMUECKHX YacTHIL C

JUTHHOU pedpa 5 MKM 10 yacTul] ¢ AnmuHo# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cMm3
BEIIIECTBA.

263. PactBop (3011) KOITOMAHOM Kamdopsl B 1 cM3 comepxut 2¢108 rmo0Oyn atoro BeriecTBa. [IpuHU-Mas TuameTp TiI00YIIbI
paBHBIM 10-6 MM, ITOJICYUTATH OOIIYIO TOBEPXHOCTH AUCIIEPTHPOBAHHOTO Be-IIIECTBA B 1 J1 30111

264. UeM pa3nuyaroTcs 3016 U reib? Bo3MokeH i mepexon u3 3054 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTH IPUMEPAMU.
265. Uro Takoe koyutouzabl? B yem mpuumMHa Koaryisiiuu KOJUIOUA0B?

266. Yro Takoe menTm3anusa kowtonnoB? Kak ruapokenn sxenesa (I1I) MoxHO mepeBecTH M3 Koaryisira B 30J1b M U3 30JIS B
KOaryJsr?

267. Hanwucats popMyny KomouaHON MHLENIBL, oOpa3ylouieiicss Mpu B3aUMOJICHCTBUU CUJIBHO pa3-0aBlIeHHBIX PACTBOPOB
AgNO3 u KCI npu Hebonpuiom u3obiTke KCl. Ykazats noHbI, 00pa3yromiye IBOHHON 3JEKTPUICSCKHI CITOH.

268. Hanmcats GopMyiy KOITOMIHON MHIIEIIIBI, 00pa3ylomieicsl pH B3aUMOJICHCTBUU CHJIBHO pa3-0aBIIEHHBIX PACTBOPOB

AgNO3 u KCI mpu mebomsiom n3osTke AgNO3. YkazaTs HOHBI, 00pa3yoye aJcOpOIHOHHYIO YaCTh JBOHHOTO NIEKTPUIECKOTO
CII0s1.

269. Hanmcats GopMyiy KOJUIOUIHON MHIEIIIBI, 00pa3yIoIeicsl PH B3aUMOJICHCTBUU CHUJIBHO pa3-0aBJICHHBIX PACTBOPOB
Na2Si03 u HCI npu He6onbmom n3dsiTke Na2SiO3. Yka3zaTs HOHBL, 00pa3yro-1ie: a) MOTEHINAIONPEACIISIOMNN CIIOH; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamcats opMyity KOJUTOMIHOM MULIEIUIBI, 00pa3yroleiicst pH B3aMMOACHCTBUY CHIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2Si03 u HCI npu vebonbmom u3dbiTke HCL. Ykazats noHsl, o0pasyomue U Qy3Hyro 4acTh JBOHHOTO JIEKTPHIECKOTO CIIOSI.
271. Uro BsI 3HaeTe 0 xoarymupyromeM aeiictsun »>nexrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Gosbliiee BO3EHCTBIE Ha KOAryJsiuio koyuton1o8? OTBET MOTUBHPOBATb.

272. UYro Takoe mopor koarymsnuu? Kak on Oyner m3mensarscs B psany coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATE.
273. Kak MoxHO cTaOmamsupoBath AucnepcHble cucTeMsl? Uto Takoe crabmimmsarop? Kakwe BuIs! crabmin3anuu
JMCIIEPCHBIX cucteM Bol 3HaeTe? UTo Takoe 3alIUTHBIE KOJUIOU/IBI M B YeM MEXaHU3M X AeicTBus?

274. Yro npowusoiinet, ecnu k 30110 Fe(OH)3 npunte pactBop Na2SO4? M3MeHuTCs U pe3ynbTar, eciid K 30J10
MpeIBapUTEIBEHO T00aBUTE pacTBOp KpaxMasa? OTBET MOTHBHPOBATE.

275. B nBe ko161 ¢ 30mem MnO2 mpununu ciemyrone pacTBopsl: B mepByo NaCl, Bo BTopyro — CHa-4ana pacTBOp MbLIA, a
3areM NaCl. Uto npousoiineT B kaxxaoi koyoe? OTBET MOTHBHPOBATH.

276. Urto mpou3onaeT Npu CIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabmnmmsarop — KCl) u Fe(OH)3 (crabummsarop —
FeCl3)? OtBet moaTBepAUTH (hOPMYITaMH KOJIOMIHBIX MULIEI.

277. Uro mpou30HaeT Npu CIMBAHUHU KOJUIOMIHBIX pacTBopoB H2S103 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabunuzaTop
— FeCl13)? OtBeT moaTBepAUTh GOPMYJIaMHU KOJUTOMIHBIX MHUIICILIT.

278. OT 4ero 3aBUCHT aacopOIHs Ta30B M MapoB Ha ITOBEPXHOCTH TBEPABIX Ten? UTo Takoe TrHApo-(GHUIbHBIE W THAPOYOOHBIE
ancopOents? Ha3Bath BakHeHIInE ajcCOPOSHTEI.

279. OTinuue pacTBOPOB OT JUCHEPCHBIX cucTeM. McTuHHBIE U KosutonaHble pacTBopbl. Moxer s NaCl oOpa3oBbIBaTh
WCTHUHHBIC M KOJUIOMIHBIC PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro Takoe copbumsa? Xemocopbrua? Hammcars ypaBHEHHS XeMOCOPOIIMOHHEIX nporieccoB no-rnomenns CO2 Bonoit u
OKCHJIOM KaJIbLIUSI, & TAKKE TIOTVIOIICHHUS] aMMHaKa BOJIOH.

281. VKaKUTe, K KAKOMY BHAY IHOJMMEPOB OTHOCHUTCS MOJM3THIIECH MO MPOUCXOXKICHHUIO, XUMHYECKOH HpHpoze, Gopme

MaKpOMOJIEKYJI, TI0 OTHOIICHHUIO K HarpeBaHui0. Hanummure ypaBHEHHE TOTYYICHUS MOJMATUICHA, YKAKUTE MOHOMEDP U METO/T
MOJTyYEHUs TonuMepa. MOKET I MOJTUITHIIEH UMETh aTakTuieckoe crpoeHne? OTBeT MoTuBUpYiTe. Kak ncnonb3yercs
MOJIUITHIICH?

282. VYKaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS TIOJHCTHPOI MO MPOUCXOXKICHHUIO, XHMHUYECKON mpupozae, popme
MaKpOMOJIEKYJI, TI0 OTHOIICHHUIO K HarpeBaHui0. Hanuimmre ypaBHEHHE NOTYYIESHUS TOJMCTHPOIA, YKAKATE MOHOMED B METO/
nonydeHus nmonuMepa. Kakoe ctpoeHre — crepeoperyssip-Hoe Wi HeperyisipHoe — umeeT noiuctupon? Oteetr MmoTuBUpyiTe. Kak




UCTIONB3YeTCs TTOTUCTUPOT?

283. VYKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMXJIOPBUHUI 110 IPOMCXOXKACHHIO, XUMUUE-CKOH IpUpoze, Gopme
MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy-4€HHsI NOJUXJIOPBUHMIIA, YKAKUTE MOHOMED U METOA
norydeHus noauMepa. K kakiM nonmmepam — aTaKTHYECKIM MITH H30TaKTHYECKUM — OTHOCHTCS 3TOT nosmmep? OTBeT
MOTUBHUpY#iTe. Kak HcTonb-3yeTcs monuxIopBUHII?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUMETHIIAKPHUIIAT IO MPOMCXOKIEHUIO, XU-MUYECKOH MpHpoe,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE OTyYeHUS TOTUMETHIIAKPIIIaTa, YKKUTE MOHOMEP
U METOJ MoTy4ueHus nmoaumepa. Kakoe cTpoeHne — cTepeoperyispHoe UM HeperysipHOe — UMeeT 3TOT moiaumep? OTBeT
MoTHBHpyiiTe. Kak Hcronb3yercs moauMeTHiIakpunar?

285. VKaxkuTe, K KAKOMY BHUJY HOJIMMEPOB OTHOCUTCS IMOJHAKPUWIOHUTPUI IO MPOUCXOKACHUIO, XU-MHUECKOH IpUpoze,
(hopme MaKpOMOJIEKyYJ, TI0 OTHOLIEHHUIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHUS TOTHAKPIIOHUTPHIIA, YKAXKUTE MOHOMED
U MEeTOJ NosryueHus noaumepa. K xakum nomu-mepam — KapOOIETTHBIM UIIH TE€TEPOLETHBIM — OTHOCUTCS TOTHAKPUIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnonp3yeTcs NOIHaKpUIOHUTPHII?

286. YxkaxwuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaIMEHOBBIH KaydyK IO MPOMCXOXKICHUIO, XUMHIECKOI IpHpoe,
(hopMe MaKpOMOJIEKyYJ, TI0 OTHOIIEHHIO K HarpeBaHuio0. Hamummire ypaBHeHHE TOIy4deHUs OyTaJUeHOBOTO KaydyKa, yKaKUTe
MOHOMEp M METO]I NOTyYeHus noaumepa. Mimeer i aTot nonmmep nuc- u tpac-gopmer? OTBeT MoTHBHpY#HTE. Kak Hcnons3yercs
OyTamMeHOBHII Kaydyk?

287. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaIueH-CTHPOJIBHBIA KaydyK IO IMPOUCXOXK-ICHUI0, XUMHIECKOH
npupoje, hopMe MaKpOMOJIEKyJI, [0 OTHOIIEHHUIO K HarpeBaHHo. HanummuTe ypaBHeHHe OoTy4eHHs OyTaAueH-CTUPOIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ MONTy4eHus noauMepa. K kakuM nomuMepam — aTaKTHYECKMM MM U30TAKTHYECKHM —
oTHOcHTCs 3TOT nomumep? OTBeT MoTHBHpY#Te. Kak ncrons3yercs OyTaaieH-CTHPOIBHBIN KayayK?

288. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS OyTaqueH-HUTPUIBHBIN KaydyK IO MPOHUCXO0XK-ACHHUIO, XMMUUECKON
npupoze, popMe MaKpOMOJIEKYJI, 110 OTHOIICHHUIO K HarpeBaHuto. Hanuinure ypaBHeHue noxydenus OyTagueH-HUTPHIBHOTO
KaydyKa, yKa)KUTE MOHOMEPBI U METO/] IT0JTyueHHs noiaumMepa. Kakoe cTpoeHne — crepeoperyiipHOe WK HEPETYIISIPHOE — UMEET
stoT nosmmep? OTBeT MoTuBHpYifTe. Kak ncrons3yercs OyTaaneH-HUTPUIBHBIA KaydyK?

2809. YKaxkuTe, K KAKOMY BHIy MOJMMEPOB OTHOCHUTCS (eHondopMalbIeTHIHas CMOJia MO MPOUCXOXK-ACHUIO, XUMUYECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio. Hanmmmre ypaBHeHue nomydeHus GpeHonpopManbaeruIHon
CMOJTBI, YKOXKHTE MOHOMEPHI I METO/] ITOTy4eHHs osmMepa. K kaknm monrmepaM — KapOOIeTTHBIM HITH TETEPOLIETTHBIM —
oTHocHTCs 3TOT nonumep? OTBeT MoTuBHpYiiTe. Kak ucnons3yercs penondopmanpaeruanas cMona?

290. VKaKuTe, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS MOJUATHICHTEpedTaIaT Mo MPOUCXOXKACHUIO, XUMHYECKOH MpUpOJE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuo. Hamummre ypaBHEHHE TTOTydeHUS MOIUITIICHTEpedTaIaTa, YKOKATE
MOHOMEPHI ¥ METO/] IOTy4eHHs ouMepa. MimeeT i 3ToT mosmmep Iwc- 1 Tpanc-popmer? OTBeT MoTHBHpY#HTE. Kak
UCTIONB3YyeTCs NOMUITHIIeHTepedTanar?

291. VKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS HEHIJIOH IO NPOUCXOKICHUIO, XUMHUYECKOH mpupoze, popme
MaKpOMOJIEKYI, 110 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4YeHUs HEUIOHA, YKAXKUTE MOHOMED U METOZ,
nonydeHus noauMepa. K kakiuM nonumepam — KapOOIEITHBIM HITH FeTepPOIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
MoTuBupyiite. Kak ucnons3yercs Heilnon?

292. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HONUTETPAPTOPITHIICH IO MPOMCXOXKICHHIO, XUMIUUECKOH MPUpOIIE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOILIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHUS TOTUTETPA(QTOPITHICHA, YKAKHITE
MOHOMEp U METOJI MOTy4eHHUs nmoauMepa. MoxkeT 11 3TOT MOJUMep UMEeTh aTakTudeckoe cTrpoeHue? OTeeT MoTuBHpyiiTe. Kak
UCIIONB3YEeTCs MONUTETPadTOPITHICH?

293. VkaxxuTe, K KAKOMY BHUY ITOJUMEPOB OTHOCUTCS HMOIMMETHIMETAKPUIAT MO MPOUCXOXKICHUIO, XUMUUYECKON IIPUPOAE,
(hopMe MaKpOMOTIEKyJ, TI0 OTHOIIEHHIO K HarpeBaHui0. Hamummire ypaBHeHHE MOMTyYeHUs HONUMETHIMETaKpHUIIaTa, yKaKUTe
MOHOMEp U METOJ MonyueHus nomuMepa. K kakiuM nonumepam — aTaKTHUECKUM HITH U30TAKTHUECKHIM — OTHOCHUTCS 3TOT MonuMep?
OtBet MoTuBHpy#Te. Kak 1cronbp3yercs: oJIMMeTHIMETaKpuiiaT?

294. Ykaxure, K KAKOMY BHJY IOJIIMEPOB OTHOCHUTCS MOJIMBHHMIIAIETAT MO NMPOMCXOXKACHHUIO, XUMHU-9eCKOil mpupone, Gpopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHUI0. HamumuTe ypaBHEHUE MO-ITyYeHUs MOTUBUHMIALETATa, YKaKUTE MOHOMED U
METO/]] oIy4eHus nonumepa. Kaxkoe crpoeHne — crepeoperyisipHoe WK HEPETryIsIpHOE — UMEET 3TOT nonumep? OTBeT
MotuBupyire. Kak ucnonbs3y-ercs oJuBUHUAIALETAT?

295. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS KallpoH IO MPOUCXOXKICHUIO, XUMUYECKOH mpupoze, Gopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHuI0. KakuMu MeTogaMu MOXKHO HONTYy4YUTh KanpoH? HanumuTe ypaBHEHUs MOTy4eHHs
3TOTO TIOJIIMEPa, YKKUTE MOHOMEPHI. K KakuM mosmMepam — KapOOIIeTHBIM FITH TeTePOICITHRIM — OTHOCHTCS KarpoH?

296. YkaxuTe, K KAKOMY BHJIY IOJIMMEPOB OTHOCHUTCS PE3HHA MO MPOMCXOXKACHHUIO, XUMUUECKOH NpH-poae, Gopme
MAaKpOMOJIEKYJI, IO OTHOILICHUIO K HArPEBAaHUIO. Y KAXXHUTE MOHOMED M METOJ MOTy4eHHUs pe3uHbl. UeM pe3rHa oTaudyaeTcs oT
200oHuTa? Kak NCronb3yoTcs pe3auHa u 300HUT?

297. Kaxue pazHOBUAHOCTH monmu3oIpeHa cymecTByoT? K kakum BUAaM MOJMMEPOB OHM OTHOCSTCS IO MPOHCXOXKACHHUIO,
(hopme MaKpOMOJIEKyJ, TI0 OTHOIICHHIO K HarpeBaHuio? Hamummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH IOIMH30IIPEHA,
yKaxXuTe MoHOMepbl. Kak ucronb3yeTcs MoIuu30-mpeH?

298. Uro Takoe noiuamuanele cMoibl? Kakie pa3HOBUAHOCTU MONHAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHUTE, K KAKOMY BUIY
MOJIMMEPOB OHH OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKOH TIPUpoe, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLIEHHUIO K HaTPEeBaHUIO.
HanumuTe ypaBHEHUS MOTy4eHUs TOJHAMUAHBIX CMOJ, YKOKHUTE MOHOMEPBL. Kak HCIONb3yIOTCS MOTHaMUIHbBIE CMOIIBI?

299. Kaxue Bunpl kayuyka cymectBytoT? K kakomy BHIY MOJIMMEPOB OHM OTHOCSITCS 1O MPOHMCXOXKIE-HUIO, XUMUYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHuio? Hanmmmre ypaBHEeHNS CHHTE3a pa3HbIX BUIOB KaydyKa, YKaKHTE
MoOHOMepHI. Kak HCTIONB3YIOTCS 3TH MOIHMEPHI?

300. INepeuncaure kapOOLENHbIE MONUMEPDI, OITyYEHHBIE METOJIOM MOJMMEPU3ALINY, HE COAEPIKAIINEe B OCHOBHOM Iemu
KpaTHBIX cBsA3el. Hamumure ypaBHEHNS UX MOTYyYEHHS, YKaKATE MOHOMEpPHI. Kakne U3 3THX MOJIMMEpOB MOTYT HMETh
aTakTuyeckoe ctpoeHre? OTBET MOTUBUPYHTE.

301. Uro takoe pH-ungukaropsl? Kakue nnaukatopsl Bel 3Haete? IIpucyTcTBHE KaKMX HOHOB B Pac-TBOPE MOKHO




00HAPYKUTH IIPH MOMOIIX UHANKaTOpoB? [TpuBecTH mpuUMepsI.

302. B nate npoOupok, coaepxamux pactBopsl xiopunoB Hatpus, meau (I1), 6apus, anromunus u xe-nesa (II1), mobaBummu
pactBop KOH. Yka3arh B KakiX IMEHHO MPOOHPKAX HAXOASTCS PACTBOPHI OTHX COJICH, €cii B 1-i mMpoOHpKe BHIMMAal 0CaIoK OeIoro
I[BeTa, B 4-i — cuHero, B 5-1 — Oyporo 1Bera, a Bo 2-if u 3-1 ocaika He o0pa3oBanock. [Ipy moMomnu Kakoro peareHTa MOXKHO
OTIPENIENUTh COCTaB CO-AEPKUMOTr0 2-i U 3-i mpoOupok? OTBET NOATBEPIAUTH YPAaBHEHUSIMH PEAKUUil B MOJIEKYJISIPHON U HOHHO-
MOJICKYJIIpHO! (opme.

303. B msaTh ipoOupoK, copepKaiuX pacTBOPHI XJIOPHIOB Kajus, aMMOHUS, MarHus, xene3a (1) n xanbpiwms, no06aBuim
pactBop NaOH. Yka3aTs B KakuX UIMEHHO IPOOHUPKAX HAXOAATCS JaHHbIE COJU, €CIIH B 1-1 IpoOUpPKe BHINAN 0CaI0K 3eJICHOBATOTO
1[BETA, BO 2-i U 4-i — OeJIoro 1[BeTa, MPUYEM BO 2-if OH PacTBOPHIICS MPH pa30aBICHUH BOIOH, a B 3-i U 5-1 mpoOupKax ocaaka He
obpa3zoBanock. Kak MOXKHO OIIpeeTITh COCTaB PAcTBOPOB B 3-i 1 5-1 mpoOupkax? OTBET MOATBEPIUTH YPAaBHEHISMH PEaKINil B
MOJIEKYJIIPHOH ¥ HOHHO-MOJEKYJISIPHOH (opme.

304. VYka3aTh JBa XUMHUYECKHX PEaKTHBA, MPH MOMOIIY KOTOPBIX MOXHO Pa3lIUYUTh PACTBOPHI XJIOPHU-IOB MarHus, KajablHs H
Oapus1. Hanmcats B MOJIEKYIIAPHOH M HOHHO-MOJICKYJISIPHOH (hopMe ypaBHE-HUS PEaKIHi, MPOTEKAIOMINX MEXIY STHMH PEaKTHBaMU
U KaXJ10M U3 CONeH.

305. [Tpu moMoIIN KaKUX XUMHUYECKHX PEaKTHBOB MOXKHO Pa3IUUUTh CIEAYIOUINE COSAMHEHHs HATpHs: KapOOHAT, XJIOPH],
cyibdat, pocdar u runpokcun HaTpust. HamcaTs ypaBHEHHUS peakiyii B MOJICKYJIIPHON M HOHHO-MOJICKYJISIPHOU (opMe.
306. IIpn moMomM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OIPEIENNTh, B KAKOH M3 ISATH MPOOHPOK HAXOIATCSA PACTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTb ypaBHEHHUS peakyii B MOJIEKYJIIPHOH ¥ HOHHO-MOJIEKYIIIPHOH (opMe U yKa3aTh
I[BET OCAIKOB.

307. Hamncats xumuueckue (OpMyITbl BEIIECTB, HAXOAAIIMXCS B 3-X KojI0ax, ecian: 1) pacTBOPHI OKPALIMBAIOT ILIaMS
TOPEJKA B (PMOJIETOBBIN I[BET; 2) MpH npriuBaHuy pactBopa AgNO3 B oOpasiax u3 1-i u 3-if K00 BBITIAT TBOPOKUCTHIN 0CaTOK
6eroro 1BeTa, a B 0Opasue u3 2-it koa0sI — jkenToro 1Bera; 3) npu gobdasnennu H2SO4 B o6pasiie u3 3-# KoObI MPOU30IILIO
OypHoe BblJIeTIeHHE ra3000-pa3HOTO BEIIECTBA, KOTOPOE BbI3BAIO moMyTHeHHe pactBopa Ca(OH)2. OTBeT monTBepANTh ypaBHe-
HISIMH COOTBETCTBYIOIINX PEAKIIHi B MOJIEKYISIPHOH ¥ HOHHO-MOJIEKYJIAPHOH (opMe.

308. ITpy moMoIM KakWX KauyeCTBEHHBIX PEAKIHMI MOXKHO pa3NuuuTh 2 MHHepalbHEIX ynoopenus (NH4)2SO04 u KC1? Otser
HOATBEPJMTH YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIpHOH (popMe, yKa3aTh LIBET OCaKOB.
309. Hamncars xumuueckue (GOpMyITbl BEIIECTB, HAXOAAMMUXCS B 3-X Koabax, eciau: 1) pacTBOp OKpa-IIMBACT ILIAMsl TOPEIIKU

B (roeTOBEIH 11BET (00pa3Ibl n3 Koud 1-if n 2-i) n xxenThlif (oOpaser n3 3-# koyobl); 2) nmpu npuwiuBaHuu pactBopa AgNO3 B
oOpasrie u3 xon0Obl No2 BbINan TBOPOXKUCTBIN 0cafok 6enoro 1BeTa; 3) npu nobdasnenun pactsopa BaCl2 B obpasuax u3 1-if u 3-it
K0JI0 BhIMamaeT Oelnblid ocanok; 4) nmpu godasinennun H2SO4 uamenenuit He npoucxoaut. OTBET MOATBEPNTh YPAaBHEHUSIMH
COOTBETCTBYIOIIUX PEAKINIT B MOJICKYJIIPHOH M HOHHO-MOJICKYJIIpHOH (opme.

310. Kak npu momomy BoAs! M a30THOM KUCIIOTHI PACIO3HATH YETHIPE IOPOIIKa — COXMy, Mell, CyibdaT HaTtpus u runc? OTBeT
MOATBEPANUTH YPaBHEHUSIMHU Peakurii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHOH opMme.
311. B uerbIpex makerax cozepikarcs CIEYIOLIME BELIECTBA: CyNb(aT alOMUHUS, HATPAT Oapus, XJIOPUI aMMOHUS, CyIb(UT

Hatpus. VIcTions3ys pacTBOP TMAPOKCHAA KNS M OTKPBITHIA MM CyJb(aT allfOMHHIS, OOHApYXHUTh BCE OCTAIFHBIC BEIECTRA.

OTBeT MOATBEPAUTH YPaBHEHHAMH pPeakuuil B MOJICKYJIIPHON U HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak mpu momoniu nepmanranata kanusgs KMnO4 MoxHO pa3iuuuTh: a) cyibdarsl sxene3a (I1) u (II1); 6) HUTpaT U HUTPUT
kanmusa? OTBET MOATBEPANTH YPABHEHUSIMH BOSMOXHBIX OKHCIHTEIIFHO-BOCCTAHOBUTEIEHBIX PEAKIIHIA.

313. Kak npu momomu quxpomata xanust K2Cr207 moxHO pa3znuunts: a) cynsdats sxene3a (II) u (III); 6) Hutpar u HUTpUT
kanua? OTBEeT NOATBEPAUTh YPABHEHUSIMH BO3MOXHBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

314. B tpex GaHkax 0e3 3THKETOK HAaXOIATCS CIEIYIOIIME BELIECTBA: Cynb(ar HaTpus, cyab(UT HATPUs, Cyab(ua HaTpus.
Kak, nmest B cBOeM pacHopsHKEHHH JINIIG OJUH PEakTHB (KaKoi?), y3HATh, TAe Kakas coylb Haxoautcs? HamcaTs ypaBHEHHS

peaKuu MeXIy PEeaKTHBOM H KaXI0H U3 coJelf B MOJNEKYIAPHOW 1 HOHHO-MOJEKYIIPHOH opme.

315. Kak npu nmomoiny rufpokcuia HaTpus, HUTpaTa cepedpa u xyopuaa 6apusi onpeneanTb, Kakoe U3 ynoOpeHuit — cynbdar
AMMOHUS, HUTPAT HaTPHs, XJIOPUA aMMOHUS — IIPEACTaBIsIeT co00 necnemye-Mulii oopasert ynoopeHus? OTBET MOsCHUTD
YpaBHEHHUSAMH peakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHEM I[BeTa 00PAa30BABIINXCS OCAIKOB.

316. Kak mpu momomm ruipokcuia HaTpusi, HUTpaTa cepedpa U kapOoOHaTa HATPHUs ONpPENeNUTh, Kakoe U3 YAOOpeHUn —
HUTpAT KIbLus, GpochaT aMMOHUSI, XJIOPHU]L KaJIMs — IIPECTABIIET COO0H nccieaye-Mulii oOpaser ynoopenus? OTBET NOSICHUTD
YpaBHEHUSAMH pPeakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHeM I[BeTa 00Pa30BABIINXCS OCAIKOB.

317. Kak npu momomy ruipokcua HaTpus, HUTpaTa cepedpa U CONSTHOM KHUCIOTHI ONpeaelHTh, Kakoe U3 yJ0OpeHui —
HHUTpaT aMMOHHUSI, KapOOHaT Kanust, pocdar Kamus — npeacTaBisier codoii oopasen ynodpenus? OTBET MOSCHUTh yPaBHEHUSAMH
peakmuii B MOJIEKYJISIpHOH M MOHHO-MOJIEKYISIPHON (hOp-Me C yKa3aHHEeM I[BeTa 00pa30BaBIINXCS OCAIKOB.

318. ITpy moMoImy KakWX KadeCTBEHHBIX PEaKIMi MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hanmcate ypaBHEHHs COOTBETCTBYIOLIMX PEAKIHMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJIIpHOH (hopme.
319. HasBaTb HauboJiee BaXKHBIE COJIH JKEJIE3a M yKa3aTh MX IPaKTH4ecKoe 3HadeHue. [Ipy moMoIy Kakux peakiuil MOXXHO

00HapyXuTh IprcyTcTBHE HOHOB ene3a (II) u (II) B pactBope? OTBET MOA-TBEPANTH YPaBHEHUSAMH PEAKINI B MOJICKYJIIPHOH 1
MOHHO-MOJIEKYJISIPHOH (hopme.

320. [Tpu momoIM KakuX KayeCTBEHHBIX PEaKIMii MOXKHO IMOATBEPAUTH cocTaB Tpex BemecTB: K3PO4, Na2CO3, BaCl2?
Harmcats ypaBHEHHS COOTBETCTBYFOIIUX PEAKIMIA B MOJICKYJISIPHOM M HOHHO-MOJIEKYJISIpHOIT hopme.

6.2. TeMbl NHCbMEHHBIX PadoT

Kontponsras pabora

6.3. Ilpouenypa oueHnBaHus

1. IOKA3ATEJIN, KPUTEPUU U IKAJIbI OHEHNBAHUWA KOMITIETEHIIUN

Onenka copMupoBaHHOCTH KomneTeHIMH y cryaenToB HUMU JIon’AY u BeicTaBlieHHE OLIEHKH MO OTAETbHON TUCIUILIHHE
BesieTcsl B POpME OLCHKH «OTIHMYHOY, «XOPOILIO», KYAOBICTBOPHTEILHOY, «HEYIOBICTBOPUTEIBHOY, «3a4TCHO» H «HE 3a4TCHOY.
JlomyckaeTcst onpenensaTh HTOTOBYIO OIEHKY 110 quciuuinHe o 100-0aIbHOM cHCTeMe ¢ TIOCTIe Y IOMNM 00s3aTeNbHBIM




MepeBoaAOM B H}ITI/I6aHHI)HyIO IIKaJy U BBICTABJIICHUEM B BEAJOMOCTb.

BeIcoxuiif ypoBeHb OCBOCHHUS KOMIIETEHIINH, HTOTOBAs OIIEHKA [0 AUCIUIUINHE «OTIIMIHO» WIH «3adTeHo» (90-100 6amos):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPIIBIBAOIIE, IIOCTIEI0BATEIBHO, YSTKO M JIOTHYECKH CTPOIHO €ro
U3JIaraet, yMeeT TECHO YBA3bIBATh TCOPHIO C MPAKTUKOM, CBOOOIHO CIIPABIISETCS C 3aia4aMy, BOIPOCAMHU U APYTUMHU BHIAMHU
NPUMEHECHHUS 3HaHHH, IPUYEM HE 3aTPyTHIETCS C OTBETOM IIPU BUAOM3MEHCHUH 33IaHHM, HCIIONB3YET B OTBETE MaTEepHAI
MOHOTpa(hUIECKON INTEPATy B, IPABIIIEHO 00OCHOBBIBACT IIPHHATOE PELICHNE, BIaIeT PA3HOCTOPOHHUMHY HaBBIKAMHU H
IpUeMaMH BBIIOIHEHUS IPAKTUIECKUX 3aa4. CHUCTEMHO U IJIaHOMEPHO paboTaeT B TCUCHUHU CEMECTpa.

[ToBBIIICHHBIH YPOBEHb OCBOCHUS KOMIICTCHIIU, HTOTOBAsI OI[CHKA IO TUCHUILIHHE «XOPOIIO» MITH «3auTeHo» (75-89 Gamos):
TBEPO 3HAECT MaTepHal, TPAaMOTHO U I10 CYIIECTBY M3JIaraeT ero, He JOIMyCKas CyIIeCTBEeHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
HPaBIJIBHO MPUMEHSET TEOPETUUCCKUE MOIOKEHHUS MIPH PEIICHUH ITPAKTHIECKAX BOIIPOCOB M 33/1a4, BIIaIeeT HEOOXOAUMBIMHU
HABBIKAMH ¥ IPUEMaMHU UX BbIOJIHEHHs. CHCTEMHO M INIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToporoBslii ypoBeHh OCBOCHHS KOMITCTCHIIHI, HTOTOBAs OLICHKA IT0 JUCIUILUINHE «yIOBICTBOPUTEIBHO» WIH «3aduTeHO» (60-74
6aa): IMeeT 3HAHUS TOIBKO OCHOBHOTO MaTepHaia, HO He yCBOWII €T0 JIeTaleH, JOIyCKaeT HeTOYHOCTH, HEAOCTAaTOUHO
IpaBHIIbHBIE (POPMYIHPOBKHU, HAPYIIEHHS JIOTHIECKOI OCIEA0BATEIFHOCTH B U3JI0KEHUH MPOrPAMMHOTO MaTepHasa, UCIBITEIBACT
3aTpyIHCHUS P BBITOJHEHUHU PAKTHYCCKUX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHINH He c(DOPMHUPOBAH, HTOTOBAs OIEHKA TI0 TUCIUIIIHHE «HEYIOBICTBOPUTEIHEHOY HITH
«He3auTeHO» (MeHee 60 6amIoB): He 3HAET 3HAYUTEIBHON YaCTH MPOTPaMMHOTO MaTepuaa, JOIyCKaeT CyIeCTBeHHBIC OIIHOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBIMOIHSCT [IPaKTU4ecKue paboTel. Kak mpaBuiio, OlieHKa «HEyI0OBICTBOPUTEIBHOY»
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT IPOAOJDKUTH 00y4eHHEe 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUIUINHE.
Kputepun onieHku ypoBHs C(HOPMHPOBAHHOCTH KOMIIETEHIINI U BRICTABIICHUE OIIEHOK o KypcoBomy mpoekry (KIT) mimm kypcoBoit
pabore (KP):

- Bricokuit ypoBeHb OCBOCHHS KOMIIETEHIINH, OIIEHKa «O0TIHIHO» (25 — 23 6amna mis KIT; 20 — 18 6amna mist KP): padota
BBITIOJTHEHA Ha BBICOKOM ITPO(ecCHOHAIEHOM ypoBHE. I10THOCTEIO COOTBETCTBYET ITOCTABICHHBIM B 33IaHHUH LIEJISIM U 3a/1a9aM.
[IpencraBneHHBII MaTepral B OCHOBHOM BEPEH, AOITyCKAIOTCS MEJIKIE HeTOYHOCTH. CTyIeHT CBOOOJHO OTBEYAET Ha BOIPOCHL,
CBsI3aHHBIE C IIPOSKTOM. BhIpakeHa criocOOHOCTh K MPO(ecCHOHANBHOI afanTauy, HHTEPIPETalun 3HAHU U3
MEKIUCIUIUTHHAPHBIX 00IacTel

- [ToBBIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINH, OIIeHKa «xopormroy» (22-19 6amura s KIT; 17 — 15 6ama s KP): pabora
BBIMIOJTHEHA HA JI0CTATOYHO BBEICOKOM MPO(eCcCHOHATBHOM YpoBHE. JlomyIeHo 10 3 HerpyObIX OMMOOK, He BIUSIOMINI Ha
pe3ynbTar. CTyJCHT OTBEYaeT Ha BOIIPOCHL, CBSI3aHHBIC C IPOCKTOM, HO HEIOCTATOYHO IOJTHO.

- [ToporoBelii ypoBeHb OCBOCHISI KOMITETCHITUH, OLIEHKA «ya0BIeTBOpUTENbHOY (18-15 6amna as KIT; 14 — 12 6aymta ans KP):
YpOBEHb HEJIOCTATOYHO BBICOK. JlomyIieHo o 5 ommnboK, He CYIIeCTBEHHO BIHSIOMNX HA KOHEUHBII Pe3yJIbTaT, HO X0 PeIICHHS
BepHbIil. CTYICHT MOXKET OTBETUTh JIMIIIb Ha HEKOTOPBIC U3 33aHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBeiii ypoBeHb OCBOCHUSI KOMITETCHIHI HE ChOPMHUPOBaH, OIICHKA «HEYIOBICTBOPHUTEIbHO» (MeHee 15 6ammos mst KIT;
MmeHee 12 6amro st KP): paboTa BBITIONIHEHA HA HU3KOM ypoBHe. J[omymieHs! rpy0sie ommOky. Pemenne npuHINIHAIEHO He
BepHO. OTBETHI HA CBA3aHHBIE C IPOEKTOM BOIIPOCHI O0OHAPYKUBAIOT HEIIOHUMAaHUE IIPEAMETa M OTCYTCTBUE OPHEHTAINN B
Marepuane mpoeKTa.

2. METOJJUYECKHUE MATEPHUAJIBI, OTIPEJIEJISIFOLIME TTPOLIEYPbl OLIEHUBAHUWSA 3HAHUI, YMEHUU,
HABBIKOB U (MJIN) OIIBITA JIEATEJLHOCTH, XAPAKTEPU3YIOIIUE STAIIbI ®OPMUPOBAHWSA KOMITETEHIIUI
OOmnit mopsIIOK MPOBECHNUS MIPOLIEAYPHI OIICHUBAHMUS 3HAHWH, YMEHHI, HABBIKOB U (VJTH) OIBITA IESTEINBHOCTH, COOTBETCTBHE
UHIUKATOpaM JOCTIDKEHHS C(hOpMHUPOBAHHOCTH KOMIIETEHIIMI OTIpe/IeNieH B CIEAYIOIIUX JTOKaIbHBIX HOPMATHBHBIX aKTax:

1. TTonoskeHue o TeKyIieM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEKYTOUHOH aTTeCTallMy 00y4JaroluXxcs 110 00pa3oBaTeIbHbIM
IporpaMMaM CpeTHEro MpoQecCHOHATEHOT0 00pa30BaHus IO 00Pa30BaTEIFHBIM IIPOrPaMMaM CPEeTHETro MPpoQecCHOHAIBEHOTO
obpazoBanust B HUMU JITAY (B neficTByIomIeH peaakiym).

2. [Tonoxenue o GpoHe OLEHOYHBIX CPEACTB MO0 00pa30BaTEILHBIM IPOrPaMMaM CpeTHero NpodeccHoHaIbHOr0 00pa30BaHus B
HUMMU JIT'AY (B pelicTByIOIICH peIaKIim).

JIOKyMeHTBI pa3MeleHsI B CBOOOIHOM focTyme Ha opuuuansHoM caiite HUMU JlorI'AY https://ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHOM oprann3anny/JlokaabHble HOpPMATHBHBIE AKTHI.

6.4. IlepeueHb BHIOB OIIEHOYHBIX CPEICTB

1. OHEHOYHBIE CPEJACTBA TEKYIIEI'O KOHTPOJIA:

- pa3nensl HHANBUIYaNbHBIX 3aJaHNH (IINChbMEHHBIX PaboT) 00yJaronIuxcs;

- IOKJTaJ1, COOOIIEHHE 110 TeMe TIPAKTUUECKOTO 3aHsTHSL;

- 3aJ1a4M U 3aJaHusl.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTAILMU:

- KOMIUIEKT OMJIETOB JJIS DK3aMeHa/3a4eTa. XpaHUTCS B OyMaXHOM BHJIE Ha COOTBETCTBYIomeH kadenpe. [TommexnT exeroqaomy
OOHOBIIEHHIO U MEPEYTBEPKACHUTO. Yucno BapruaHTOB OMJIETOB B KOMIIJIEKTE HE MEHEE YKCIIa CTYJICHTOB Ha JK3aMeHe/3a4eTe.

7. YHEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. Pekomenayemast 1uTepaTypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENIN | 3ariaBue | W3natenscTBo, ron




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI1.1 |IHamamosa O.1O., Xumus: yaed. mocodue st CTyA. 04. U 3a04. popM 00yu. Hosouepxkacck, 2022,
[Iatauneiaa E.B. Hanpasi. "JlecHoe neno", "JlanamadTHas apXuTekTypa", http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ TPUPOJIOTIOIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
7.1.2. lonoJHuTeAbHAS JUTEpATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 | AmapueB A. U., Xumus : COOpHUK 33724 ¥ yIpaKHEHHI: y4eOHO-METOANIECKOe HoBocubupck:
KazakoBa A. A. rnocooue HoBocubupckuii
rOCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.2 | EmenpsinoBa E. O. OO01mmast XUMUS: IPAKTHKYM JInnenx: JInneuxuii
roCy1apCTBEHHBII
MEeIarOTUIeCKUil YHUBEPCUTET
nmenu [LI1. CemenoBa-Tsn-
[Manckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.3 | CysopoB A. B., OOmas XuMusL: y4eOHHUK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtonuueckue pa3padoTku
ABTOpHI, COCTaBUTEIH 3arnaBue W3narenscTBO, rox
JI3.1 | dposoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs1 CTYICHTOB BCEX Hosouepkacck, 2018,
[amamosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI3.2 | HoBouepk. HHX.- XuMus: METOJUUYECKHE YKa3aHUS 110 U3YUEHUIO Kypca U Hosouepxacck, 2020,
MEJIUOp. UH-T BBIIIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a0YHOM http://biblio.dongau.ru/MegaPr
Honckoii 'AY ; coct. | dhopmbl 00yuenus Hampasienui "Jlecroe meno”, "JlanamadpTaas | oONIMI/UserEntry?
0O.10. lanamosa, apxutekrypa", "IKOJOTHs U MPUPOAOIIOIL30BaHIE" Action=Link FindDoc&id=33
T.W. IpoBoBo30Ba 7410&idb=0
7.2. IlepeueHnb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIIMOHHO# ceTH ""UHTepHeT"
7.2.1 MH()OPMAIMOHHO-CIIPAaBOYHBIC U IIONCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepevyeHb MPOrPaMMHOI0 oGeceYeHUsl
7.3.1 Yandex browser
732 MS Windows XP,7.8, 8.1, 10; Cyb6nuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetig»
7.3.3 Microsoft Teams IIpenocraBnseTcs 6ecruIaTHO
7.3.4 MS Office professional; Cyo0nuen3nonHnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeito
7.3.5 AdobeAcrobatReader DC JIutieH3nOHHBII J0TOBOP HA MpOrpaMMHOE oOecTieueHHe JUIs
HepCOHATBHBIX KOMITbIOTEepOB Platform
Clients PC_ WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.6 Opera
7.3.7 Googl Chrome
7.4 llepeyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 baza narnaerx OO0 "M3natensctBo Jlanp" https://e.lanbook.ru/books
7.4.2 basbr nanueix OO0 "Tpecc-Uupopm" (KoHcynpTanT https://www.consultant.ru
+)
7.4.3 bazer nanaeix OO0 Hayunas snekrpoHHas http://elibrary.ru/

OnOIMoTEKa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE JUCIUITIJINHBI (MOLYJIA)




8.1

2321 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZcTBaMH O0YUEHHsI, CITYKAIIMMHU [T TIpeicTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka - 1 mT.; Paboumne mecra cryaenTo; Pabodee mecto mpermnoaaBaress.

8.2

2102 CrienanbHOE MOMELICHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpeZIcTBaMH O0YUCHWSI, CITYKAIIUMHE JUTS PEACTABICHHUS HH(POPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCTpamoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): 9KpaH - | WIT., mpoekTop - | mT., HeTOyK
- 1 mt.; Ammapat TBO — lmt.; Anmapat TB3 — 1 wt.; Ilinta snexkrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 mr.; azoananuzarop ['XI1-3M — 1 wt.; Or"erymmrens — 1 mr.;
Benpo xonycrnoe — 1 mt.; JlabopaTopHas nmocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX IS
BBIITOJTHEHHS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jlocka MarHUTHO-MapkepHas - 1t.; CynmmibHbli mikad - 1mT.; Becsl TexHoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
TIperoiaBaTeds.

8.3

2313 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEIHATI3HPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpencTBaMu 00YYeHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALH OOJBIION ayTUTOPHH:
Habop neMOoHCTpalmoHHOTO 000pyIoBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., o5xpan HacTeHHBIH — | WIT.; Y4eOHO-HarmsAHBIe TocoOmns — 15
wrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.

8.4

2305 [TomerieHne YKOMIUIEKTOBAHO CIICIHATHM3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHSI, CITYKAIUMH TS TIPEACTaBICHUS HH(POPMALIMU H OCHAIIEHO KOMIIBIOTEPHOMN TEXHUKOH ¢
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «IHTEpHET» 1 00€CIIeYeHHEM JIOCTYIIA B AIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU lonckoit TAY: KommeroTeps! Mapok: Intel
Celeron 430 — 1 mir.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monurtop VS — 1 mrt.; MoHHUTOD
OPTIQUESTQ — 2 mit.; Mownwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mt.; Temarnueckue mIaKaThl
—5mwr.; Jocka—1mr.; PaGoune mecta cryaenToB; Pabouee MecTo mpenogaBaTes.

9. METOINYECKHUE YKA3AHMS JJIS1 OBYYAIOILIAXCSI 110 OCBOEHUIO AU CLUILIAHBI (MOILYJIST)

1.

[onoxenune o Tekyuiei arrecranuu odydaroummxces B8 HUMU [ATAY (BBeaeHo B AeiicTBue mpukazoM aupekropa Nell9 ot

14 urons 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi ['AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2.5.

JposoBo3osa, T.M. Xumus [DnekTpoHHBIH pecypc] : mal. mpakTUKyM A CTyXd. Bcex Hampasi. / T. M. JIpoBoBo3oBa, O.

10. [llanamoga, E. B. [IarauubiHa ; HoBouepk. nax.-menuop. uH-T JloHckoii 'AY. - HoBouepkacck, 2018.
3. XUMHS: METOJI. YKa3aHuUs 110 M3y4d. Kypca U BBII. KOHTP. paboThI Ui CTYA. 3a04. GOpMBI 00yY.
/ HoBouepk. max.-menunop. uH-T Jorckoit AV, Cocr.: O.1O. lllanamosa, T.U. [IpoBoBo3oBa, HoBouepxkacck, 2020.
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