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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 16
caMoCTOsITebHAs paboTa 119
4acoB Ha KOHTPOIb 9

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 1
Bun 3anaruit vI | PII Hroro
Jlexuun 6 6 6 6
JlabopatopHbie 6 6 6 6
IIpaxruueckue 4 4 4
B ToM uncne uHr. 4 4
Uroro ayn. 16 (16 |16 |16
KonrakrHas padora |16 [16 |16 |16
Cam. pabora 119 | 119 (119 [ 119
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 144 1144 | 144 | 144
Bunbl koHTpONA Ha Kypcax:
KonTponbHas pabora 1 ceMecTp

DK3aMeH 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1

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

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

Hukn (pa3men) OIL: | b1.0

31

TpeOoBaHust K NpeIBApUTEIbHOI OAT0TOBKE 00y4aI0LIErocs:

3.1.1

3HaTh:

3.1.2

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

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

- OIIPEACIIATh U paCCUUTHIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peaKuHﬁ " UX HAIPABJICHHOCTb.

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECCKOT'0 3KCIICPUMCHTA

3.2

JAucuuniaunbl (MOIY/14) U NPAKTHKH, A5 KOTOPbIX OCBOEHHE JAHHOI IMCHUIIUHBI (MO1YJs) HE00X0IMMO KaK
npejauecTByionee:

3.2.1

I'eorpagus

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeeHNE

325

dusuka

3.2.6

T'eonmorusa

3.2.7

T'eoskomorus

328

Vuenne o chepax 3emnn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

HayuHo-uccnenoBatensckas paboTa (OJTydIeHUe IEPBUYHBIX HABBIKOB HAYYHO-HCCIIC0BATEILCKOM paboThI)

3.2.12

YueOHas TeXHOIOTHUECKas (POSKTHO-TEXHOIOTHYECKasH) MPaKTUKa

3.2.13

OKOJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrienosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIU3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTUIECKAsT) MPAKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

3amuTa BBITYCKHON KBaNU(HUKAIIMOHHON paboTsI, BKIIOYAs TOATOTOBKY K IPOIEIype 3alUThl ¥ MIPOLEAYPY 3allUThI

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

(MOJLYJIST)

OIIK-1 :

Crnioco0eH pemiaTh THNOBbBIE 32/1a4M NPOgecCHOHAIBHOI 1esiTeIbHOCTH HA OCHOBE 3HAHUIT OCHOBHBIX 3aKOHOB

MATEMATHYECKHUX U €CTECTBEHHBIX HAYK C IPUMECHECHUEM I/lH(l)OpMaIIHOHHO-KOMMyHI/IKaHl/IOHHbIX TeXl—lO.]'lOl"Hﬁ;

OIIK-1.1
THUIIOBBIX

. I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3dKOHOB MAaTCMATUYCCKUX U €CCTCCTBCHHBLIX HAYK, HCO6XOZ{I/IMLIX JJI peIICHU A
3a1a4 HpO(i)eCCI/IOHaJILHOI\/'I JACATCIBbHOCTHU

OIIK-1.2

. I/ICHOJ'H)?)yeT 3HaHUA OCHOBHBIX 3dKOHOB MATECMATUYCCKUX U €CTCCTBCHHBIX HAYK JJI pCHICHUA CTAHAAPTHBIX 3a/1a4

OpraHu3anuuv U BEACHUs JICCHOI'O XO3$II>‘ICTBa, HCII0JIb30BaHUA JICCOB

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JI5)

Kon
3aHATHUA

HaumeHnoBaHne pa3neioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne
TeM /BUA 3aHATHUS/ Kypc




Paznen 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 /JTex/ OIIK-1.1 JI1.1
JI1.2J12.4J13.
2
Paznen 2. 2. Ctpoenue aToma.
Ilepnognyeckasi cucrema
iemenToB JI.U. MenaeneeBa.

2.1 Crpoenue atoma. CTpoeHne aroma OIIK-1.1 JI.1
U CUCTEMAaTHUKa XUMHUUECKUX OIIK-1.2 JI1.2J12.1
a1eMeHTOoB. [lepuonuyeckas J12.2
CHUCTEMa U U3MEHEHHUE CBOWCTB J12.4J13.2
JJIEMEHTOB. 21

/JTex/
Paznen 3. 3. Xumunueckasi cBSI3b 1
CTPOEHHE MOJIeKY.JI.

3.1 Xumnueckas CBsI3b U CTPOCHUE OIIK-1.1 J1.1
MOJIEKYJI. JI1.2J12.1
Tumbt XUMHUYECKON 2.2

cBs3u. CtpoeHue u J12.4J13.2
CBOMCTBA MOJIEKYL. el
Paznen 4. 4. dnepreruka
XMMHUYECKHX NMPOLEeCCOB.

4.1 DHepreruueckue 3P QeKTol OIIK-1.1 J1.1
XUMHYECKUX peakiuii. OyHKIUu JI1.2J12.1
cocrosHus. 3akoH I'ecca u J2.2J12.3
ciencTBue u3 Hero. /JIex/ J12.4J13.1

JI3.2
21
Paznen 5. 5. Cxopoctb
XHMHUYECKUX peakuuii u
XHMMHUYecKoe paBHOBecHe.
5.1 CKOpPOCTh XMMHUYECKHX PEAKIINHA 1 OIIK-1.1 JI.1
xuMHudeckoe paBHoBecue /J1ab/ OIIK-1.2 JI1.2J12.1
J2.2J12.3
J12.4J13.1
JI3.2
31
Pazpnea 6. 6. Bona. Odmasn
XapaKTepuCTHKA PacTBOPOB.

6.1 OO011as XapaKTepuCTHKa OIIK-1.1 JI1.1
pacTBOpOB. JI1.2J12.1
CriocoObI BEIpaKeHHsI COCTaBa 2.2
pacTBopoB. OUNKO-XUMHUUECKHE J12.4J13.1
CBOIICTBa pPacTBOPOB J3.2

HE3JIEKTPOJIUTOB 51 21
JJIEKTPOJUTOB (aHAIIN3
KOHKPETHBIX CUTYyaLuil)
/JTex/

6.2 OO0mast xapakTepuUCTHKA OIIK-1.1 JI.1
pacTBopoB. PacueT koHLeHTpanuu JI1.2J12.1
pactBopos /I1p/ 2.2

J12.4J13.1
JI3.2
21
Paznea 7. 7. PacTBopbI
3J1eKTPOJIMTOB.

7.1 Peakiuu B pacTBOpax OIIK-1.1 JI.1

3JIEKTPOJIUTOB. OIlK-1.2 JI1.2J12.1
/J1a6/ J12.4J13.1
JI3.2

91




7.2 CBoiicTBa pacTBOPOB. 1 2 OIIK-1.1 JI1.1 0

KonnuraruBHele cBoiCTBa JI1.2J12.1

pacTBoOpoB (perieHue J22712.3

CUTYaIlMOHHBIX 33]a4). J12.4J13.1

/Mp/ JI3.2
31

Paznen 8. 9. OxkucanreanHo-
BOCCTAHOBHUTEJIbHBIE PEAKIUH.
OCHOBBI VIEKTPOXHMHH.

8.1 Peaxiiun oxucieHus- 1 2 OIIK-1.1 JI1.1 0
BoccraHoBJieHus /J1a6/ JI1.2J12.1
J12.3
J12.4J13.1
JI3.2
21
Paznen 9. 10. Xumuueckas
uaeHTHGUKANNA
9.1 N3yueHue TeopeTHeckux 1 59.5 OIIK-1.1 J1.1 0
BOIPOCOB, BHITIOJTHEHHE JI1.2J12.1
TEOPETUYECKUX 3a/laHUM, pelIeHUe J12.4J13.2
3a/1a4. BrinonHeHHne KOHTPOJIBHOM 21

pab6otsr. /Cp/

Paznen 10. 11. KomniiekcHbie

coeTMHEeHUsI

10.1 N3ydenue TeopeTnyeckux 1 59.5 OIIK-1.1 JI1.1 0
BOIIPOCOB, BBIIIOJTHEHUE JI1.2J12.1
TEOPETUYECKUX J12.4J13.2
3a7aHUH, BBITIOJTHCHUE 21

KOHTpOJIbHOU paboTsl /Cp/

Pazpen 11. 12. Kontpoisb

11.1 IloaroroBka kK UTOrOBOMY 1 9 OIIK-1.1 J1.1 0
KOHTPOJIIO OCBOCHHUS AUCIUIIIIHBI OIIK-1.2 JI1.2J12.4J13.
B (hopMe dK3aMeHa. /DK3aMeH/ 2
31

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. KonTposbHbIe BOPOCHI U 32/1aHUsI

Bompocs! 11 poBeieHust IPOMEKYTOUYHON aTTecTaluy B (hopMe dK3aMeHa!

1. OCHOBHBIE 3aKOHBl XUMHH: 3aKOH COXPAaHEHMs MAcChl U PHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOUICHHH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 00BbEMHBIX OTHOILICHUH, 3aKOH ABOTAJIpO M €ro CIeICTBHS. MEeTOIbl ONpeaeeHHs
MOJIEKYJIIPHBIX MacC ra3oB.

3. [leproanueckuii 3akoH u nepuoanudeckas cucrema JI.1. Menneneesa. [lepuoasl, rpynnsl U MOATPYNIBI IEPUOANYECKON
cuctembl. CBA3b CTPOCHHUS aTOMa C TIOJI0KEHUEM 3JIEMEHTOB B IIEPUOINYECKOMN CHCTEME.

4. Crpoenne aroma. [Toctynater bopa.

5. KBaHTOBBIC uHCIa, UX QUSHYECKUH CMBICII.

6. DJeKTpOHHAsT OpOMTANb M «KBaHTOBas sueiikay. [Tpuaium [Maynm. [IpaBmmo XyHpa.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (POPMYIIBI HIEMEHTOB.
8. 3aBHCUMOCTbH CBOMCTB aTOMOB OT CTPOEHHMS MX DJIEKTPOHHBIX 000J0YeK. DHEPrus MOHU3AIUH U CPOJCTBO aToOMa K
JNIEKTPOHY.

9. THIIBI XUMUYECKOM CBSI3HM, UX OCOOCHHOCTH.

10. Xumudeckass CBSI3b U €¢ OCHOBHBIC XapaKTE€PUCTUKH.

11. KoBaneHnTHas xumuyeckas CBsA3b, €€ pa3HOBHJHOCTH. MeTos BaleHTHBIX CBs3eil.

12. Crioco0b1 00pa30BaHs KOBaJCHTHOH XMMHUYECKOH CBS3H.

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

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

15. Honnas cBsi3b, ¢ ocobeHHOCTH. CTENeHb HOHHOCTH CBSI3H.

16. BomoponHas cBs3b, €¢ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHBIE OIpeAeneHns. 3akoH ['ecca U ero ciencTBHe.

18. BHyTpeHHsIs1 SHEprust U SHTANBNHA. DHepreTudeckie 3PpGEeKTsl XUMHIECKUX MPOLECCOB.

19. Maxkpo- ¥ MHKPOCOCTOSIHHE BEIIEeCTBa. BepOsSTHOCTh COCTOSIHUS CUCTEMBI M SHTPOIIHS.

20. HampaBieHHOCTH caMOIPON3BOIBHOTO NMPOTEKAHUS XMMUYECKUX peakiuid. DHeprus ['uboca.

21. Xumuueckas kuHeTHKa. CKOPOCTh XUMHUYECKAX PEaKIMid B TOMOTE€HHOH M IeTepOreHHOM CHCTeMe.

22. BrausiHre npupoAbl pearupyromuX BELMECTB U TEMIIEPATYPhl Ha CKOPOCTh XUMHUYECKOH PEaKIHH.

23. BnusHue katanuzaTopa Ha CKOPOCTh XUMHUYECKOH peakiuu. MeXaHu3M JelCTBUs KaTaau3aTropa.




24. O6parnmMele 1 HEOOpAaTUMBIE XUMHYIECKHE PEAKIUU. XUMHUIECKOe PaBHOBECHE.

25. Cwmemienue xumuueckoro pasHoBecusi. [Ipunuun JlelllaTenbe.

26. Bona, e¢ ¢pm3ndeckue cpoiictBa. J[marpaMma COCTOSIHHS BOIBI.

27. AHOMasbHbBIE CBOWCTBA BOJBL, UX IIPUYUHA U POJb B IIPUPOAE.

28. PactBopel. ['maparnas Teopus .M. Menneneesa. TemnoBsie 3¢ dekTs pacTBOpeHuUsI.

29. PacTBOpuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTD Ta30B B JKHUIKOCTSX.

31. KoHneHnTpamus pacTBopoB, €¢ BUABL.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH Bant — ['odda a1t pacTBOPOB HEINEKTPOIUTOB U JICKTPOIUTOB.
33. IToHnxeHue naBiieHMs] HACBIIEHHOIO Mapa PacTBOPUTENS Hal pacTBOpPOM. 3akoH Payis nist pacTBOpOB HERIEKTPOJIUTOB
1 DJIEKTPOJIUTOB.

34, [oBblIeHHE TeMmepaTypbl KUIIEHUsT pAaCTBOPOB. 3akoH Paynst asst pacTBOPOB HEDJIEKTPOIUTOB M AIIEKTPOJIHUTOB.

35. [ToHnxeHue Temneparypbl KpUCTAJUIM3ALMK pacTBOpa. 3akoH Payiis A pacTBOPOB HEAEKTPOIUTOB U AIIEKTPOIMUTOB.
36. Teopust >MEKTPOIMTUIECKON TUCCOLNAIIUH.

37. IMpumennmocts 3akoHOB BanT — T'odda u Payns x pacTBopam 371€KTPOIUTOB.

38. CnaOble 3JEKTPOIUTHI, WX AUCCOLMAIMs. 3aKkoH pa3basieHuss OcTBaIbaa.

39. CUIIbHBIC AJIEKTPOJHTHI, UX AUCCOIUAINS. AKTUBHOCTH MOHOB.

40. Peakiui noHHOTO OOMEHa B pacTBOPAX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEAKIIHH.

41. DNEeKTPONUTHYECKass AUCCOLUHUANs BoAbl. HelHTpanbHble, KUCIBIE U IIEJIOYHBIE PACTBOPHI.

42. Bonoponnsriii nokazarens. [kana pH, meroas! onpenenenust pH.

43. I'uaponus, ero KoNMN4eCTBEHHBIC XapaKTEPUCTHKU. 3aBUCHUMOCTH THAPOJH3a OT KOHIEHTPAIUU W TeMIepaTyphbl pacTBopa.
44. Tl'unponus conei u ero BUABI (Ha IpUMepe YPaBHEHUH THAPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHbIe CUCTEMBI, UX KIacCH(UKAIMS 110 arperaTHOMY COCTOSHHIO (ha3.

46. JlucriepcHbIe CHCTEMBI, X KIACCH(DHUKAIMS TIO CTENeHH AUCTIEPCHOCTH. CBOOOTHO- M CBSI3HOIUCIICPCHBIC CHCTEMBI.
47. YcToHYMBOCTh UCHEPCHBIX cUcTeM. DaKTOPhl CTAOMIH3aUH AUCTIEPCHBIX CHCTEM.

48. CopO1us u e¢ BUIBIL.

49. Komnounnsie pactBopsl. CTpoeHUE KOJIOUTHOW MHIICIUIBI.

50. Koarynmsamus KOJUTOMIHBIX pPacTBOPOB M (haKTOPHI, €¢ BHI3BIBAIOIIHE.

51. Tunel OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. BakHeiine BocCTaHOBUTEIIH.

53. Peakiuu BoccranoBnenus. Baxueiiume oxucnureny.

54. OKuCIUTETHHO-BOCCTAHOBUTENIbHAS TBOMCTBEHHOCTbD.

55. DIEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HANIPSDKEHUI METalIoB.

56. Kopposust meTanioB u ee BUJIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [Nonsatue xumuueckoil naeHTUuKanuu. KayecTBeHHbIE peakuuy Ha MOHBI.

59. CocraBneHne ypaBHEHHIH OKHACIUTEIEHO-BOCCTAHOBHUTEIBHBIX PEAKLUi, PEaKUuil HIOHHOro 0OMEHa, TUIPOJIH3a COJIeH.

3AJIAHUS JIJI1 KOHTPOJIbHOM PABOTHI CTYJIEHTOB

3A0YHOU ®OPMbI OBYUYEHUSI

PaboTa cocTOHT U3 BOIIPOCOB, OXBATHIBAIOIINX KypC AMCIMILUINHEL, ¥ BHIITOJIHSACTCS 110 OTHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHp
BapHAHTOB 3aJlaHNI KOHTPOJIBHOH pabOTHI, METOIMKA €€ BBITIOJIHEHUS U HEOOX0ANMas INTEPATypa IMPHBEACHBI B METOIMYECKIX
yKa3aHMAX JUIA HAaIlMCaHUA KOHTPOJIbHOH paboTsl (JIyranckas, U.A. Xumus [TexcT] : MeTOM.yKa3. 10 U3yd. Kypca U BBIIL KOHTP.
paboThI I cTyA. 3a04. hopmbl 00y4. / M. A. JIyranckas, O.1O. [lanamosa, C.B. Konaparosa; HoBouepk. roc. Meauop. akaj., kad.
XHMUH U TPUKI. dKojioruu. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Bei0op BapraHTa onpeneliseTcs MepBoi OyKBon (haMuIiu
CTyZEHTA U TOocIeTHeH nnu(poi 3a4eTHON KHIDKKHA. KaxIbIii CTYAEHT BBIMONHACT KOHTPOJIBHYIO Pa0OTy B COOTBETCTBHH C
BapHUaHTOM 3aJIaHHsl, ONIPEEIIIEMOro 10 IBYM NOCIeIHUM Iudpam ero mudpa (HoMep CTyAeHIecKoro Ounera U 3a4eTHON
kHKKK). Hanpumep, mudp cryaenta 30512, T.e. mocnennue uudpsl ero 12. CieqoBaTenbHO, CTYICHTOM JOJDKHA OBITH BBITIOTHEHA
KOHTpONbHAas paboTa, BKIIOYAIOIIAs 3aJaur BaprHanTa 12 B Tabmume 2.

No Bapu-aHTa Howmepa 3agaHuii KOHTPOJILHOW pabOTHI
Homepa TeM KOHTpOJIBHOH PadOTHI
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




10

11

12

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

215
19
220
17
203
9
207
3
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

227
34
231
37
236
25
239
21
223
33
229
30
225
36
230
40
232
23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240

Homepa 3aganuii KOHTPOJIBHOH pabOTHI

260
47
248
42
244
52
253
53
256
56
242
43
250
45
258
58
246
48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241

280
78
261
63
270
68
263
73
268
76
275
80
278
65
264
70
266
75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280

Homepa TemM KOHTpOJILHOM 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

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

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

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

282
85
287
89
298
94
284
98
290
83
291
91
286
99
293
92
299
100
288
84
294
86
297
95
295
90
290
94
281
99
291
84
282
88
288

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

307
119
320
108
303
103
310
116
315
111
301
104
304
112
311
120
316
105
305
117
317
106
312
113
308
109
301
117
306
120
318
105
320
101
307

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

121

127

124

130

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

155

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

174

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

186

187

181

184

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

194

199

191

196

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

12




41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212

33
221
22
227
25
231
36
235
37
240
27
239
39
222
21
223
27
224
31
228
35
232
23
236
38
238
40
225
24
233
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

51
244
42
241
57
260
48
242
41
253
49
256
55
243
58
248
60
251
44
254
43
255
52
245
56
249
59
252
45
257
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

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

87
285
97
296
93
281
90
287
83
282
81
297
92
291
98
283
84
292
94
298
99
288
82
299
85
284
91
293
100
286
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

109
302
115
311
119
301
103
318
101
320
110
307
116
303
120
312
102
315
111
304
117
308
104
305
112
316
113
309
118
317
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

127

134

121

125

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

143

157

141

149

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

162

172

176

180

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

182

188

181

184

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

191

194

198

200

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




75 15 40 44 72 85 114 124 152 172 183 193

218 230 257 265 297 311

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IlepeueHp BOIPOCOB KOHTPOJIBHON pabOThHI

1. Yro Ha3bIBaeTCs SKBUBAJIEHTOM dyemenTa? UTo Takoe dKBMBajieHTHass Macca? DKBHBAJIEHTHBIH 00b-eM? Paccumrarh

SKBHBAJICHTHBIE MACCHI YTIIEPO/Ia, UCXOJS 3 COCTaBa OKCHA U TMOKCHUIA YTIIepoa.

2. Uro Ha3bIBaeTCs SKBUBAJEHTOM CIIOKHOTO BemlecTBa? Kak ompeaemsiroTcs SKBUBAIEHTHBIE MacChl OK-CHIOB?

OCHOBaHHUI? BBIYHCINTE SKBUBAJICHTHBIE Macchl OKkcuaoB amomunus Al203 u xpoma CrO3, ruapokcuaoB ammonnss NH4OH u

6apus Ba(OH)2.

3. Uro Ha3bpIBaeTCs SKBUBAJIEHTOM CIIOkKHOro BemiectBa? Kak ompenenstorcs sKkBUBaJleHTHbIE Macchl kucnoT? Coneir?

Boruncnuts skBuBaneHTHBIE Macchl hocdoproii kucaotsl H3PO4, cepoBonopoanoii kucnotel H2S, cynbdara amomunus Al2(SO4)

3 u pocdarta kanbiys Ca3(PO4)2.

4. BEIumcInTh SKBUBAJICHTHYIO MAcCy OCHOBaHHSA, 3Has, 9TO 2 T €ro B3amMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHol
kucnoTsl HCL

5. BerancnuTh aTOMHYI0 Maccy JBYXBAJIEHTHOTO 3JIEMEHTa, 3Hasl, YTO €ro COEJAMHEHUE C BOAOPOAOM CO-JIepkuT 5,88 %
BOZIOpOA.

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

7. Ha BoccranoBnenue 9,9375 r okcuaa OBYXBaJEHTHOTO MeTajula M3PacXoJ0BaHO 2,8 11 BOAOPOJAA, U3-MEPEHHOIO MpH H.Y.




UeMy paBHBI SKBHBaJICHTHBIE MAacChl OKCH/Ia, METaJlIa, aTOMHasi Macca Metaia? Kakoi ato metamn?

8. Ha pactBopenue 8,43 r meramia norpeboBasiocs 7,35 r cepHOM Kuca0Thl. ONpeneuTh 3KBUBAJICHT-HYIO0 MacCy MeTaluia
1 00BEM BBIICIUBIIETOCS BOJOPOA (YCIOBHS HOPMAJIGHBIE).

9. OmnpenenuTs SKBUBAICHTHYIO MacCy U Ha3BaHUE ABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITEC-HAIOT M3 PacTBOpa
cepebpsiHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTs SKBUBAJIEHTHYIO Maccy M Ha3BaHME ABYXBaJIeHTHOro meramia, 0,12 r KOTOPOro BBI-TECHSIOT U3 KUCIIOTbI
112 M1 Botopo/1a, M3MEPEHHOTO MPH HOPMAJIbHBIX YCIOBHUSX.

1. IMpu cxuraauu 0,9 T TpexBaJIeHTHOTO MeTajIa MoiydeHo 1,7 T ero okcuaa. OmpenenuTs aTOMHYIO MacCy MeTaja U
COCTaBUTB (POPMYJITY €r0 OKCHIA.

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

13. CcopmynupoBaTs 3akoH ABorazpo u ero cieactsus. Kakoit o6veM 3arnmaror 1022 Moiekyn a30oTa IpH HOPMAabHBIX
ycnoBusax? Kakyio Maccy uMeeT 3T0 KOJTMUECTBO a30Ta?

14. Yro Takoe mMosb? Ckonbko MoJieit comepxurcs B 1 M3 ar000ro ra3a mpu HOPMaIbHBIX YCIOBHSX?

15. [InoTHOCTH MAapOB cepbl MO KUCTIOpOoLy paBHA 8. M3 CKONBKMX aTOMOB COCTOHMT MOJIEKYyJa Cepbl?

16. Macca | 51 KpUIITOHA IIPU HOPMANBHBIX YCJIOBUSAX paBHA 3,71 T. VI3 CKOIBKMX aTOMOB COCTOMT MO-JIEKylNla Tra3a KpUITOHA?
17. Kakoii 00beM mpH HOPMaJbHBIX YCIOBHAX 3aHMMAroT: a) 7 kr N2; 60) 32 r H2; B) 1 T okcuna azota NO?

18. Macca 1 1 onnoro u3 ra3os pasHa 1,34 1, a npyroro — 1,26 r. BeuuciuTe MOJEKyJIsIpHbIE MacChl 3THUX ra3oB, HX
IUTOTHOCTB TI0 BOJOPOAY U YHCIO MOJIEKYT B | JT KaX0T0 rasa.

19. CkonpKo a) Moseit; 0) MOJIeKysl BOAOPOAa COAEPIKUTCS B 5 M3 3TOro raza, M3MEPEHHOTO MpPU HOP-MaJIbHBIX yCIOBUSIX?
20. Kakoii 00beM mpu HOPMaBHBIX YCJIOBHAX 3aHuMaroT: a) 0,1 Mosb okcuma azora N20; 6) 0,5 skBH-BaJieHTa BOJOPOAA
H2; B) 0,3 Mmonb okcupa yrinepona CO?

21. Kakue BemecTBa Ha3bpIBalOTCs OKcuaaMu? JaTh KIacCU(pHUKAIUIO OKCHIOB, MIPUBECTH MPUMEPHI U IaTh CUCTEMATHYECKUE
Ha3BaHUSL.

22. Urto siBisieTcs BaKHEHIIMM MPHU3HAKOM OCHOBHBIX OKcuJoB? IlpuBecTH mpuMepsl COOTBETCTBYIO-IIMX PEAKIUN U 1aTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKONH HOMEHKIATYPE.

23. Uro sBnsieTcs BaKHEHIIMM MPU3HAKOM KUCIOTHBIX OKCHIO0B? [IpHBECTH MpHMeEphl COOTBETCTBYIO-IIMX PEAKIUA M AaTh
Ha3BaHMsI B3aUMOJIEHCTBYIOIMX BELIECTB 10 CUCTEMATUUYECKOH HOMEHKIATYPE.

24. B gem ocobeHHOCTD aM(poTepHBIX OKcnaoB? Kakwe M3 MpHBEIEHHBIX HIDKE OKCHIOB 00JIanaloT aM(oTepHBIMH

coiictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepauTs aM()OTEpPHOCT COOTBET-CTBYIOMINX THIPOKCUIIOB PEAKIIUAMH U

Ha3BaTh B3aUMOJICHCTBYIOIHE BEIIECTBA 110 CHCTEMAaTHYECKOH HOMEHKIIATYpE.

25. Kakue BemecTBa Ha3pIBaIOT ocHOBaHHAMHU? Hamucats GopMyIbl THAPOKCHIIOB, COOTBETCTBYIOMMX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATHIECKOH HOMEHKIIATYPE.

26. C xakvMHU M3 MEPEUMCIICHHBIX HIDKE BEIECTB MOXeT pearupoBath ruapokcua kaiaus (KOH): FeO, ZnO, CO2, Al203,
SO2? HanmcaTh ypaBHEHHUS peakUii 1 Ha3BaTh B3aHMO/CHCTBYOIINE BELIECTBA [0 CUCTEMaTHYECKOH HOMEHKIATYpE.

27. Kaxue Bemectsa Ha3blBaloTCs kuciaoramu? UTo Takoe OCHOBHOCTb KHCIOTHI? IlpuBecTu nmpumepsl 0JHO-, ABYX- U
TPEXOCHOBHBIX KHCIOT. HammcaTs peaxiiiy ux B3aUMOJICHCTBHS C THAPOKCUAOM HATPUS U HAa3BaTh BCE Pearkpyrollue BelecTa mo
CHCTEMAaTHYECKOH HOMECHKIIATYpE.

28. C xakumu u3 okcuioB MgO, CO, Fe203, P205, ZnO moxert pearupoBaTh cepHas kuciora? Hamu-cath
COOTBETCTBYIOIINE PEAKIINY M HA3BaTh B3aUMOJICHCTBYIOIINE BEIIECTBA 110 CUCTEMATHUECKOH HOMEHKIIAType.

29. Kakue peakunu xapakrepHbl i KUcI0T? IIpuBecT mpuUMepsl TaKUX PEeaKUid JUIsi a30THOM KUCIOTHI U Ha3BaTh BCE
B3aMMOJIEHCTBYIOIIUE BEIIECTBA [10 CUCTEMAaTHUECKON HOMEHKIATYpE.

30. Kakue u3 mepedrcIeHHbIX HUKE KHCIOT MOTYyT oOpa3oBath kucibie comu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanucats ¢popMynbl KHCTBIX CONEl U Ha3BaTh UX [0 CHCTEMAaTUYECKOH HO-MEHKIAType.

31. Kakue BemectBa Ha3pIBarOTCS coisMu? JaTh KIacCUPUKALUIO COJeH, MPUBECTH NPUMEPBI CPENI-HUX, KUCIBIX, OCHOBHBIX
COJICH W Ha3BaTh MX MO0 CUCTEMATHYECKOW HOMEHKIIATYpE.

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

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

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

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

(cpenHue) comu; B) KUCIbIE COJH; T) ABOMHBIE comy; 1) KpucTtamutoruaparel: CaS0O4«2H20, KHCO3, CuS04, Na2C03+10H20,
Na3P0O4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(Cl104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwmcats ypaBHeHus peakimii oOpazoBanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pesynbraTe B3au-MOJICHCTBHS: a)
OCHOBHOTO U KHCJIOTHOTO OKCHJIOB; 0) OCHOBAHHUS M KUCIIOTHOTO OKCHIA; B) OCHOBHOTO OKCHJIA M KHCIIOTBI; T) OCHOBaHHS U

KHCJIOTBI.

37. Hamnucatp ypaBaenus peaxuuid oopazoBanus cojieit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbrare B3auMOJCHUCTBUS: a)
OCHOBHOTO U KHCJIOTHOTO OKCHJIOB;  0) OCHOBaHUS M KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHJIA U KHUCJIOTHI; T) OCHOBAHUS H
KUCIIOTBL.

38. HarnvcaTh ypaBHEHHs peakiluid, JIeXKaliuX B OCHOBE MOJYYCHUs BaKHEHIINX yaA00peHui — cynep-pocdara Ca(H2P0O4)2,
npermmnurata CaHPO4, ammodoca NH4H2PO4 u mmammodoca (NH4)2HPO4. HazpaTh conu, BXOJISIINE B COCTaB ATHX YI00pEHHI.
39. Hanwmcats popmymsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanncaTts ypaBHEHHUST peakunit
B3aUMOJICHCTBUS STUX KUCIIOT C THIPOKCUIOM KajlHs U Ha3BaTh MOIyYEHHBIE CO-JH MO0 CUCTEMAaTHYeCKO HOMEHKIAType.

40. C kakuMU M3 MEPEYMCIICHHBIX HIDKE BEIIECTB OyjeT pearupoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHMsI pEaKUi U Ha3BaTh I10JIy4YE€HHbIE BELIECTBA [10 CU-CTEMATUIECKOH HOMEHKIIATYPE.

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

42. UYro xapakrepu3yeT opOuTambHOe KBaHTOBOe unciio? Kak oHo BeIpaxkaercs? UTo 03Ha4YaeT MOHATHE «IHEPTETHUCCKUE

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




43. Kakoe U3 KBaHTOBBIX YHCEJN OIpEeNsieT OPUCHTAINIO SIEKTPOHHOr0 obsaka B MpocTpaHCTBe? CKOIBKO
HPOCTPAHCTBEHHBIX OPHEHTALNI BO3MOXKHO: ) JUIsl $- BIEKTPOHOB; 0) 11 p- AICK-TPOHOB; B) 111 d- u f- aexkrpoHoB?

44. CocCTaBUTh SIEKTPOHHYIO (hOPMYITy 3/€MEHTa, Ha M-3HEpreTHYECKOM ypOBHE KOTOPOro Haxomutcst 10 31IeKTpoHOB.
Pacmipenennth BCe JIEKTPOHBI ATOMA 3TOTO JIEMEHTA 0 SHEPTeTUUECKUM sdeiikaM. B kakoMm mepuoze, rpymme 1 HoArpyIe
HEPUOJNYECKON CHCTEMBI HAXOJUTCS 3TOT JIEMEHT?

45. CocTaBUTh 3IEKTPOHHYIO (hOPMYITy 371eMeHTa, Ha N-3HEepreTHu4eckoM YPOBHE KOTOPOTO HAXOAWTCS 12 311eKTPOHOB.
PacripenenuTh Bee JIEKTPOHBI ATOMA 3TOTO JIEMEHTA 0 SHEPTeTHIECKUM sdeiikaM. B kakoMm meproze, rpyIime 1 MoArpyIie
HEePHOANYECKON CUCTEMBI HAXOJUTCS 9TOT 3JIEMEHT?

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

47. Kakoe mMakcHManpbHOE YHCIIO HJIEKTPOHOB MOXKET HAXOAWUTHCS Ha S-, p-, d- 1 f- moxgyposrax? [Ipu-BecTn mpuMepsL.
48. N3006pa3uth cTpoeHue 3JIEKTPOHHBIX 000JI0YeK aTOMOB JKeJle3a U KPUITOHA

a) AIEKTPOHHOH (HOPMYIIOii;
0) PHEPTeTHICCKUMH STICHKAMH.

49. [Touemy BO BTOpOM MepHOJIe MEPUOANIECKON CUCTEMBI HE MOXET OBITh Oosiee BOCHMH 351eMeHTOB? OOBSCHHUTH 3TO,
UCXOISl U3 CTPOEHUS aTOMOB.

50. N300pa3uth pacmpenescHre IEKTPOHOB N0 KBAHTOBBIM sSYEHKaM B aTOMaX aproHa, Kaiublwms, Goc-¢popa.

51. Uro Ha3bIBaeTCSl HOPMAIBLHBIM M OCHOBHBIM COCTOSTHUEM aTtoMa? UTo Ha3bIBaeTCsl €r0 BO30YXK-JEHHBIM COCTOSHUEM?
M3006pa3uth pacnpeneneHue IeKTPOHOB MO KBAHTOBBIM sSYeiikaM B HOPMaJib-HOM U BO30YI€HHOM COCTOSHHU CEpBI U XJIOpa.

52. [Touemy kucIOpOR U PTOP MPOSIBIAIOT MOCTOSIHHYIO BaJCHTHOCTh, a uX aHaymord B VI u VII rpymn-nax mepuoanveckoin

CHCTEMEI cepa U XJIop — IIepeMeHHy10? 11300pa3nuTh pacmpeenieHre JIEKTPOHOB aTOMOB 3THX 3JIEMEHTOB T10 KBAHTOBBIM sUCHKaM B
HOPMaJIbHOM H BO30Y>KJJEHHOM COCTOSIHUSIX.

53. CocTaBUTh MOJIHBIEC 3JIEKTPOHHbIE (HOPMYJIBI LIe3Hsl, TepMaHMs, BaHAAUS ¥ AUCIIpo3usl. K KakuM 3JIeKTpOHHBIM
ceMeiicTBaM IPUHAAIIECKAT STH HIEMEHTHI?

54. CocTaBHUTh MOJHBIE IEKTPOHHBIE (HOPMYIIBI KAIBIHUS, MEIH, CBUHIA W IUIyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMeHcTBaM
HOpUHAIIIEKAT 3TH IEMEHTHI?

55. Kax n3MeHsI0TCsl CBOMCTBA p- 3JIEMEHTOB C YBEIMUCHHEM 3aps/IOB SIep MX aTOMOB: a) B IpeJeax JaHHOTO Ieproaa; 0)
B IIpejerax JaHHOH rpymsl. OTBET NPOMLTIOCTPHPOBATE IIPAMEPaMH.

56. Kakue >neMeHTB MepHOANYECKOH CUCTEMBI MPEACTABISIOT COOON caMblii aKTUBHBIN METalsl U Ca-MbI aKTUBHBIN
HemeTta/u1? JlaTb 0OBSICHEHHS M COCTABUTH MOJHBIC HJIEKTPOHHBIC (POPMYJIBI 3THX 3JI€-MECHTOB.

57. Uro Takoe NOTEHLMA] MOHU3ALMHU 3eMeHTa? YTo Takoe CpoACTBO K IEKTpoHYy? Kak M3MEHSIOTCS 3TH BEJIMYMHBI C
BO3pacTaHMEM 3apsfa spa 3JIEMEHTOB B NIpEJeNax: a) IPyInsl; 0) nepuona?

58. B uemM 0cOGEHHOCTH 3JIEKTPOHHOTO CTPOEHUsS JTAHTAHOUIOB M aKTUHOMJOB U KaK OHA OTPaXKaeTcs Ha MX XMMUYECKUX
cBoiicTBax?

59. BaneHTHBIC JIEKTPOHBI aTOMOB 3JIEMEHTOB ONHCHIBAIOTCA (hopMyrnamu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3zoBuTe 3TH 3JIEMEHTHI U COCTaBbTE MOIHbIE JIEKTPOHHBIE ()OPMYJIIBI HX aTOMOB.

60. B a5exTpoHHBIX (OpMYJiaX aTOMOB YETBHIPEX JEMEHTOB COACPKHUTCS: a) 9 s- 3JeKTpoHOB; 0) 16 p- snmekrpoHoB; B) 14 d-
3NEKTPOHOB; T) 27 f- anexrpoHoB. COCTaBUTH MOJTHBIE AIEKTPOHHBIE (POPMYITBI 3THX IIEMEHTOB M Ha3BaTh UX.

61. Jlate oOmue mpeACTaBIeHHS O BOSHUKHOBEHHH XMMUYECKOH CBA3M M €€ OCHOBHBIX XapaKTepUCTH-KaX. UTo Takoe IIHHA
CBsI3H, ee 3Heprusi? YTto Takoe BaneHTHBbIE yribl? [IpuBecTy mpumeps.

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

63. IMpuBecTH mpUMepHI MOJIEKYN BEIECTB, B KOTOPHIX aTOMBI COCUHSUINCH Obl KOBAJICHTHOM MOJSAP-HOW M HEMOISIPHOH
CBs3b10. 11300pa3uTh CXeMbI CTPOSHHUS ITHX MOJIEKYIL.

64. [IpuBecT pUMep MOJIEKYJBI C Sp- THOPHIU3AIMEH 3JICKTPOHHBIX 007aKkoB. Kakoit yros Mexay CBSI3sSMH B 3TOM
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

65. [IpuBecT mpuMep MOJEKYJbl ¢ Sp2- THOPUAN3ALIUEH ANIEKTPOHHBIX 00sakoB. Kakue yribl MeKAy CBA3sIMHU B 3TOM
Moutekyie? V300pa3uTs ee MpocTpaHCTBEHHYIO CXEMY.

66. [IpuBecT mpUMep MOJEKYIBI ¢ Sp3- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakue yribl MEeXAy CBS3SIMH B 3TOH
Mornekyne? M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

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

68. UYro Takoe o- u 7- cBA3u? M300pa3uts reoMeTpuyeckyo cxemy obpazoBaHus Moiekyn H2 m N2. Ckoibko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

69. Kaxue tumnbl xumuyeckoit cBsizu umeroT mecto B coeanHeHusax FeNH4(S04)2 u Cu2(OH)2CO3? Ot-BeT MOTUBHPOBATb.
70. Kaxue XapakTepUCTHKMA HCIONB3YIOT Ul OLIEHKM KOBAJICHTHOW cBA3u? IlpuBecTu mpumepsl.

71. Hanwucats crpykrypable ¢popmyinsl HNO3, H2SO3, KMnO4. Yka3zaTe CTeleHH OKUCIEHHOCTH 3JIe-MEHTOB B OTHX
COEIMHEHUSX U 0XapaKTepPU30BaTh TUMBI XUMUYECKHUX CBA3EH B 9TUX MOJIEKyJIax.

72. Kaxk npomcxomur Bo30yX/IeHHE IIEKTPOHOB M THOPHUIAM3AIHS AIIEKTPOHHBIX opOuTaneii? Buabl rubpuansarmm.
IIpuBectu npuMepsl.

73. Kak oOpasyetcs nonHas cBsizp? Kakue sneMeHTHI criocoOHBI ee 00pa3oBbiBaTh? [IpuBecTH mpruMe-phl.

74. B ueM ocoOeHHOCTH IOHOPHO-aKLIENTOPHOH cBsi3U? OOBSCHUTH MX HA NMpUMepe 00pazoBaHus Ka-THoHa NH4+.

75. Kak o0Opa3yeTcs xummudeckasi cBsi3b B KpucTauiax MetaiuioB? Kak 3aBHCAT BakHeWIHe (pU3NUe-CKUe CBOWCTBA METAIIOB
0T 0COOEHHOCTEH MEeTaIINIeCKOH CBI3H?

76. JlaTe xapakTepucTuKy BOJOpOJHOMN cBs3u. Kak Bimser o6pasoBanue aumepoB Bojasl (H20)2 Ha ee dusznueckue
cBo¥icTBa?

77. Kakne Turms! xumudeckoif c¢BsA3u nMeroT Mecto B Monekynax NH3, CO2, C12? M3006pa3uTh reoMeT-pHieckoe CTPOCHHE

MOJIEKYII ¥ CXeMbl epeKpbIBaHHs IIEKTPOHHBIX 00IaKOB.




78. VYka3zath TUNBI XuMudeckoil cBs3u B Monekynax CH4, O2, HCN. IIpuBectu cxeMbl IEepeKpHIBAHUS AICKTPOHHBIX
001aKOB.

79. N300pa3uTh 3IEKTPOHHBIME YpaBHEHMSIMH Tiporiecchl oOpa3oBanus monekyn KCI, Na20, Al203. Kakoit Tum
XUMHYECKOH CBS3M UMEET MECTO B 3TUX COSANHECHUSX?

80. Uro Takoe OTHOCHUTEIbHAs MEKTPOOTPULATENBHOCTh 3JEMEHTA U KaK OHA BIIMSAET Ha CTENEHb MO-IIIPHOCTH CBA3M aTOMOB
nByx anementoB? Kakas uz monexyn HF, HCI, HBr u HI nan6onee nonspua?

81. Oxcnp xenesa (III) MoxxeT OBITH BOCCTAaHOBIICH Pa3IMYHBIME BOCCTaHOBHTENAMH TpH 298 K:

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

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

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

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

82. Boruucnuth 3Hauenne AH® i mpoTekaommx B )KUBBIX OpPraHW3Max PeakUuil MpeBpaIleHus! IITI0-KO3bl:

a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kakast u3 3THX peaxiuii 1aeT opranusmMy OoJbIIe YHEPIUU?

83. TennoBoit addexr peakuuu rameHus U3BECTH

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

paseH 65,3 k/Ix. CKOIBbKO TEIUIOTHI BbLIE-IUTCA Ipu ramenuy 100 Kr HerameHol U3BeCTU BOJOU?

84. BoccTaHoBieHHe AMOKCHIA CBHHIA BOJOPOAOM MPOTEKAET MO YPaBHEHHIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY oOpa3oBanus PbO2.

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

86. BonsHoit ra3 mpencrasiser coboif cMech paBHBIX 00BEMOB Bojopona u okcuza yriaepoxaa (II). Haltu xommaectBo
TEIUIOTHI, BBIJEISIONIENCs py cxxuranui 1 M3 BogstHOTO Ta3a (1o CO2 n H20), u3MepeHHOTO PY HOPMATBHBIX yCIIOBUSX.

87. BbIUMCINTD, CKONBKO TEMJIOTH BBIACTUTCS NpU oOxure 1 kr cyinbduaa HUHKA [0 PEAKIHU:

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

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

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

9. Hcxons u3 terutoBoro sddexra peakuun

3Ca0 (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/Ix
onpenemnts AH® o6pasoBanms oprodoc-haTa KaabIus.

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

91. Uro Takoe 3HTPONMS U B KaKMX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MEHsSETCs SHTPONUS C BO3PACTAHUEM TEMIIEPATYPHl U
npu (a3oBbIX nepexonax?

92. Yro takoe M300apHO-U30TEPMUIECKUI MoTeHIan (3Heprus ['n66ca)? Kak ompenensercs uaMeHnenue sueprun ['mooca B
pe3ynbTaTe XMMHYIECKOI peakny U Kak OHO BIMSET Ha HAIIPABICHHOCTh PEAKINH?

93. Paccuntats m3MeneHue 3Heprun ['m66ca B peakuumsx:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
1 YKa3aThb, KaKasd pCaKnusa CHOC06Ha IIPO-TCKaTh CaMOIIPOU3BOJILHO.

94. Beruncnuts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMHM M pearHpyO-IUX BELIECTB U ONpPEeIHTh, BO3MOXKHA JIH 3Ta
peaxuus.
95. Boruuciute AG® u AS® peaxkuuun

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

MO>HO 1 HCHOMB30BaTh 3TY PEAKIMIO AT MONTyYCHUS] aMMHaKa IIPU CTaHAAPTHBIX YCIOBUSX?
96. BbryrcnuTh 3Ha4YEHUS CIEAYIOUIMX PEaKUuii BOCCTaHOBJIEHMs okcuna kenesa (II):
a) FeO (k) + % C (rpadut) = Fe (x) + 2 CO2 (1)

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

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

ITpoTexaHwe Kakoil N3 3THX peakuuii HanboJiee BEPOITHO?

97. Paccunrarh 3HaueHMs CHEIYIOIUX PEaKUUi U yCTaHOBUTh, B KAKOM HAIPaBICHUM OHU MOIYT IIPOTEKATh
CaMOMNPOMU3BOJIBHO B CTAHIAPTHBIX YCIOBHIX mpu 25 °C:

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

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

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

98. Kakue u3 mepedyrcaeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJIEHBI BOJOPOIOM 10 cBoGoaHOrO Me-Tayuia npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakne u3 mepedncieHHBIX OKCHAOB MOTYT OBITh BOCCTAHOBIJIEHHI 1O CBOOOJHOTO MeTaiuia amoMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpeiesnuTh CHUCTEM:

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

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

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

101. UeM u3MepseTcs CKOPOCTh XUMHUYECKON PEaKIUM M OT KaKuX (PaKTOpOB OHA 3aBHCHUT?

102. Paccunrars BeIMUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, eciu npu KoHIEHTpauusx Be-1ecTB A u B, paBHbIX
cootercTBeHHO 0,03 1 0,02 MoJB/J1, CKOPOCTH peakuuu paBHa 610-5 Monb/(1*MuH).




103. Bo ckonbko pa3s cienyeT yBelIMYMTh KOHLCHTPalUUIO BellecTBa B B cucreme

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

YTOOBI IPH yMEHBIIEHNH KOHIICHTPAINH BeecTBa A B 4 pa3a CKOPOCTh MPSMOH peakni He H3MEHU-TIach?

104. Peaxnus mexny BemectBamMu A u B mporekaer no ypasnenuto 2A + B = A2B. KonueHrpanus Be-1iecTBa A paBHa 6
MoJIb/J1, BemectBa B — 5 monb/n. KoHcTtanTa ckopocTu peakiuu paBHa 0,5. BoIYuC-TUTh CKOPOCTh XUMHUYECKOH PeaKiy B
HavyalbHbIH MOMEHT BPEMEHHU U B TOT MOMEHT, KOTJIa B peak-IIMOHHOH cMecu octaHercs 50 % BemecTsa B.

105. B xakoMm HarpaBlIeHUM CMECTUTCS PABHOBECHUE PEaKINH:

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

IpU yMEHBIIEHUH 00beMa B CUCTEME B JiBa pa3a?

106. Peaxuus mpoTekaeT Mo ypaBHEHHIO

Na2S203 + H2S04 = Na2S04 + H2S03 + S (1)

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

107. Kax u3menurcst ckopocts npsimMoit peakuuu 2SO2 (1) + O2 () [J 2S03 (1), ecnu 1aB-JIeHUe B CUCTEME yBEIUYHUTh B 4
paza?

108. JBe peaxiuu mpu temmepatype 20 °C mpoTekaroT ¢ 0JHHAKOBOH CKOpPOCThI0. TemmepaTypHsIil k0-3()(GUINEHT CKOPOCTH
MEPBOM peakiu paBeH 2, Bropoii 3. Kak OyayT OTHOCHTBCSI MEX1y OO0 CKO-POCTH peaKiuii, eciiu ux npoBect npu 60 °C?

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

110. Peakuusi mpoTekaeT Mo ypaBHEHHIO:

4HCI (r) + 02 (r) [ 2H20 (r) + 2C12 (r); [k
KaKI/IMI/I N3MCHCHUAMMU NABJICHUS, TeMHepaTprI u KOHHCHTpaHI/Iﬁ peampy}oumx BEUICCTB MO>XXKHO CME-CTUTH €€ paBHOBeCI/IC

BIpaBo?
111. Kakoe cocTosiHHE CHCTEMBI HAa3bIBA€TCsl XUMHUYECKHUM paBHOBecHeM? IlepeunciauTs MpU3HAKU HC-TUHHOTO XMMUYECKOTO
paBHOBECHS.
112. Uro Takoe KOHCTaHTa XMMHUYECKOro paBHOBecus? HamucaTh BbIpaXKEHUSI KOHCTAHT PaBHOBECHS PEAKIIMIA:
2NO (1) + O2 (r) U 2NO2 (1); MgCO3 (1) [ MgO (1) + CO2 (1); FeO (1) +
CO (r) T Fe (1) + CO2 (7).
113. Kak moBnmsieT MOBBIIIEHNE TEMIEPATYPhl U JaBJICHUS Ha PaBHOBECHE CIEYIOIINX OOPAaTHMBIX PEaKIIHi:
N204 (r) U 2NO2 (1), = +184,6 xJ]x
2CO (r) J CO2 (r) + C (1), =-172,5 xlx
CO (r) + H20 (r) (1 CO2 (r) + H2 (1), =-41,2 x/lx
114. Kak moBnmsieT MOBHIIIEHNE TEMIEPATYPhl U JaBJICHUS Ha PAaBHOBECHE CIEYIOIINX OOPAaTHMBIX PEaKIIHi:
C (1) + CO2 (r) 1 2CO (1), =+172,5 xJlx
2H2 (r) + 02 (r) J 2H20 (1), = -483,6 xIx
N2 (r) +02 (1) [] 2NO (1), = 180 xJIx
115. B kakux W3 NpUBEICHHBIX HIKE pEakuuil U3MEHEHUE JaBlICHHUsS HE BBI30BET CMELICHHUS PAaBHOBECHS U MOoYeMy?

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

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

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

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

116. Hammcats BbIpa)Xe€HUSI KOHCTAaHT PaBHOBECHS CIIEAYIOIINX OOPaTUMBIX XMMHYECKUX PEaKIIHiA:

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

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

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

117. VYxkazaTh, KAKUIMHA H3MEHCHUSMH TEMITEpATyphl, TaBJICHUS U KOHIICHTpAIWi pearnpyromix BEIIECTB MOXHO JOOUTHCS
MAaKCHMAJIbHOTO BBIXOJ]a aMMHAKa 110 PEaKIIUH:

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

118. Peakiusi mporekaeT 1o ypaBHEHUIO:

2S02 (r) + 02 (r) [1 2S03 (1), = -284,2 x/Ix.

H3MeHeHHeM Kakux MapaMeTpoB MOXKHO JOOUTHCS CMEICHUS paBHOBECHS B CTOPOHY 00pa3zoBaHus ok-cuaa cepsl (VI)?

119. Ha ocnoBanuu npunnuna Jle-Illarense onpenenure, B KAKOM HallpaBIE€HUH CMECTUTCS PaBHOBECHE B CHCTEMax: a) MpH
TIOHIDKCHUH TEMIIepaTypsl; 0) IpH YBETMUCHUH JaBICHH:

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

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

120. Kakumyu M3MEHEHUsIMU TeMIEpaTyphl M AaBIE€HHS MOKHO CMECTUTh PaBHOBECHE B CTOPOHY IIPO-AYKTOB pa3lOikKeHHs?
a) CaCO3 (k) [J CaO (x) + CO2 (1); = 178 xJlx

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

121. Uemy paBna maccosas oyt NaCl B pactBope, coneprkaiieM 3 MOJIb XJIOpHAa HAaTpusi B 2 KT pac-TBopa?

122. Cwmemanu 50 r 30 %-Horo pactBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. Bbl-unciuTh MaccoByo
JIOJTIO TIOJTyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pactBopa cepHoi KUCIOTHI (10THOCTH 1070 kr/M3) HEoOXOAUM ISl MOJ-HOTO pacTBopeHus 20
T KajpLus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOIO BellecTBa coaepkutca B 200 mi:

a) 0,5 M pactBopa HuTparta maraus Mg(NO3)2; 6) 0,1 H. pactBopa dochoproii kucnorer H3PO4; B) 0,02 M pacTBOpa ruipokcuia
ammonust NH4OH?

125. B 1,5 1 0,125 n. pactBopa coaepxxkurcs 13,91 r pactBopeHHoro BemecTBa. HaliTu ero SKBUBaJICHT-HYIO Maccy.

126. Cxonpro mummmmuTpoB 0,1 H. pactBopa H2S04 morpebyercst ms Bzaumoneiicteus ¢ 200 ma 0,5 H. pactBopa BaCl2?
UYemy paBHa Macca oOpa3zymomierocs ocaaka cynbhara 6apus BaSO4?




127. Uemy paBHa MomspHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2S504?

128. Beruncnuts Momsapaocts 10 %-Horo pactBopa HNO3 motHocThio 1055 kr/m3. Ckonbko rpammoB HNO3 comepxutes B
2 1 3TOTO pacTBOpa’?

129. N3 400 r 40 %-noro (o macce) pactBopa H2SO4 BemapuBanuem ygammnn 50 T Bogsl. YeMmy paBHa MaccoBasi OIS
H2S04 B ocraBmemcs pactBope?

130. ITmotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBUHCIHTS HOPMAIBEHOCTB, MOJISIPHOCTH,
MOJISIIIBHOCTB PAacTBOPA.

131. Uemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTH 16 %-Horo pactBopa HF minoTtHOCTBIO 1057 Kr/M3?

132. Ckosbko uTpoB 24 %-Horo pactBopa KOH (mwiotHocThio 1218 kr/mM3), HEOOXOIMMOTO AJIS 3aJIMB-KU ILEIOYHBIX
AKKyMYJISITOPOB, MOXHO IpUroToBUTh U3 10 1 48 %-Horo pactBopa KOH (tumotHO-cTRIO 1510 KI/M3).

133. CKOJIBKO MHJUTHIIMTPOB KOHIIEHTPHPOBAHHON CEPHOM KHUCIOTHI IIOTHOCTHIO 1840 xr/M3, comepxka-meit 96 % H2S04,

HY’KHO B34Tbh JJIs1 mpurotosieHus 3 1 21 %-Horo pactBopa (mnoTHOCThI0 1260 kr/M3), HEOOXOIUMOTO JUIs 3aTUBKU KUCIIOTHOTO
akkymyussropa?

134. Kaxkoit 06vem 10 %-Hoit (110 Macce) cepHOM kucnoThl (ToTHOCTE 1070 kr/M3) moTpedyercs it HelTpann3an
pactBopa, cogeprkamero 32 r NaOH?

135. BBIUMCINTS MAaCCOBYIO JOMIO THApOKcHaa Hatpus B 9,28 H. pactBope NaOH (mmotHocth 1310 kr/m3).

136. Cxonbko MHILTHITHTPOB 96 %-Horo (110 Macce) pactBopa H2SO4 (tumotHOCTh 1840 Kr/mM3) moTpeOy-etes st
npurotoBinenus 2 1 0,1 H. pactBopa?

137. UeMmy paBHBI HOPMAIBHOCTh U MOJSIPHOCTB 35 %-Horo pactBopa oprodocdopHoit kucaotst H3PO4 (mnotHocts 1216
kr/M3)? CKOJIBKO BOJIBI COIEPIKUTCS B 1 1 3TOTO pacTBopa?

138. Cronpko: a) TpamMMmoB; 0) moneid xopuaa xenesa (I11) FeCl3 conmepxwurcs B 3 1 25 %-HOTO pacTBO-pa C IIOTHOCTHIO
1342 xr/m3?

139. B kaxo#t Macce BobI Hamo pacTBOpuTh 67,2 1 raza HCI, u3MepeHHOTo MpHU HOPMAJIbHBIX YCIOBHSX, YTOOBI MOJY4YHTh 10
%-Hblii (110 Macce) pacTBOP COJISTHON KHCIIOTHI?

140. Kaxkoit o6vem Bogsl Hamo npudasuth k 100 M 20 %-Horo (1o macce) pactBopa H2SO4 (rutotHOCT 1140 K1/M3), 9TOOBI
Hony4duTs 5%-Hblit pacTBOp?

141. Boruncnuth ocMOTHYECKOE JJaBICHHE PacTBOpa, cojepkamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

142. Haiitu ocmotnueckoe maBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

143. ITpu 0 °C ocmoTtHueckoe naBieHue pactBopa caxapa C12H22011 paBHo 3,55105 Ila. Cxonbko rpaMMoB caxapa
conepxkurcs B 1 1 pactBopa?

144. [Ipu kakoif TemmepaTrype 0OCMOTHYECKOE JaBJeHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?

145. Paccuntate MONEKYJSIPHYIO MacCy HEdJIEKTPOJIUTa, €ClId B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEdJIeK-TPOJUTa, a
ocMoTudeckoe JapieHue 3toro pacteopa mpu 20 °C pasHo 0,32+105 Ila.

146. PaccuntaTs 0OcMOTHYECKOE JaBlIiEHHE pacTBOpa HE3JIEKTpoJuTa, comepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pacTBopa
npu: a) 0 °C; 6) 27 °C.

147. Boruucnuth naBnenue BoasHoro napa Hax 10 %-ubim pactBopom kapbamuaa CO(NH2)2 B Bope npu temneparype 100 ©
C

148. BbruuciuTh MOJIEKYJIIPHYIO Maccy INIFOKO3bI, €CIIU JaBJIEHHE BOJISHOIO Iapa Haj pacTBOpPoM 27 T rmroko3bl B 108 r Boabl
npu 100 °C paBno 98775,3 Ila.

149. Jaenenue napa Boasl npu 30 °C cocrapnsier 4245,2 Ila. Crxonbko rpamMmmoB caxapa C12H22011 ciie-gyet pacTBOpuThH B

900 r BoaBI JUIs MOJTyYEHUS PACTBOPA, AaBiieHUe KoToporo Ha 33,3 Ila Huke naB-neHus napa BoAbl? BeUUCINTD MAacCOBYIO JIOJTIO
caxapa B 9TOM pacTBOpE.

150. Jaenenue napa mpu 10 °C cocranser 1227,8 I1a. B kakoM Koin4yecTBe BOJBI CIEAYET PACTBOPUTH 16 ' METHUIIOBOTO
cinupra CH3OH a5 nonyuenust pactopa, AasieHue napa koroporo coctasiser 1200 I1a npu toii xe Temneparype? Boruncintb
MaccoByto noito CH30OH B atom pacTBope.

151. JaBnenue nmapa pactBopa, conepxariero 155 r anununa COHSNH2 B 201 1 adupa npu HEKOTOPOil TeMiiepaType paBHO
42900 ITa. TaBnenue napa 3¢upa npu 3toi Temmeparype papao 86380 IMa. Pac-cuutaTh MOJEKYJIApHYIO Maccy ddupa.

152. Cronpko TpammoB HadTamuaa C10H8 pactBopeHo B 2 kr OeH30I1a, €C 3TOT PacTBOp KpHcTanm3yeTcs mpu 3,45 °C?
Temnepartypa kpucTaum3anuu yrctoro 6exsona 5,40 °C, a ero kpuockonuueckas koucranra K = 5,1 °C.

153. OnpenenuTh MOJEKYJISIPHYIO Maccy Kam(opbl, eciu pacTBop, coiepkarmid 0,552 v ee B 17 T a¢pHu-pa, KUITUT TPU
temriepatype Ha 0,461 °C BbIlIe, 9eM 9HCTHIH 2up. D0yIuMcKonnIeckas KoHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunerrnukonst C2H4(OH)2 neobxomumo 100aBUTH K 5 71 BOABI, YTOOBI MOMyIUTh aHTU-(PPH3, 3aMep3atomuit
npu -15 °C? Kpuockonunueckast koHctanTa Bojbsl K = 1,86 °C.

155. BbIUnCINTG KPUOCKONUYECKYIO KOHCTAHTY BOJbL, 3Hast, 4To 11 %-HbIlf BoAHbI pacTBOp sTMioBoro crnupra C2ZHSOH
Kpuctausyercs npu -5 °C.

156. BeruncnuTs TeMmneparypy KpUCTALIH3aLUK pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BoxsI.
Kpunockonuueckas koncranra Boasl K = 1,86 °C.

157. PactBop, cocrosimuit u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uynucteiii cnupt — nipu 64,7 °C.
O6ymnmockonuyeckas koHcTanTa cnupra E = 0,84 °C. 13 CKOTBKHX aTOMOB COCTOUT MOJIEKYJIa PAaCTBOPEHHOTO Homa?

158. ITpu xako¥ MpHONU3UTENBHO TemIepaType OyJeT KumeTh U KpucTamuuzoBaTbess 40 Y%-HbI pacTBOP ATUIIOBOTO CIUpPTa
C2H50H B Bone? D0ymmmockonuieckas konctanrta Bozpl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KaxoBa temmneparypa KumneHus pacTBOpa HedJeKTposiuTa, coaepskamiero 3,01¢1023 monekyn B JTUT-pe BOIbI?
D0yTNOCKOTTNYECcKast KOHCTaHTa BOJbI E=0,52°C.

160. Ha ckosibpko TpasycoB MOBBICHTCS TeMmIlepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0yILTHOCKOTTNYECKast KOHCTAHTa BOJIbI E=0,52°C.

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

162. Haiitu crenenp auccounanuy cepoBOJOPOIHON KUCIOTH 1O mepBoi crynenu B 0,1 M pactBope, ecinu KOHCTaHTa




JUCCOIMALIUY JUIs 3TOH cTyneHu paBHa 1,110-7.

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

164. Bo ckonbko pa3 xoHneHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbie, yem B 1 H. pactBope H2S04 (o =
51 %)?

165. Omnpenenuts KoHIeHTpauo noHoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
166. KoncranTa auccoumnarmu oprodochopHoit kuciorel H3PO4 no neproii crynenu pasHa 7,11¢10-3. IIpeneOperas
JccolManuel o ApyruM CTyIEHsAM, BBIYACIUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

167. Crenens aucconuanmu ykcycHoit kucnorst CH3COOH B 1 H,, 0,1 H., 0,01 H. pacTBOpax cOOTBeT-CTBEHHO paBHa 0,42,

1,34, 4,25 %. Beraucauts Knuce CH3COOH a1t 3THX pacTBOPOB M JJOKA3aTh, YTO KOHCTAHTA AUCCOIMAIIMH HE 3aBUCUT OT
KOHIICHTPAIIUU pacTBOpa.

168. Ocmotnueckoe fasienue 0,2 H. pactBopa ZnSO4 mpu 0 °C pasro 3,59+105 ITa. Beraucauts n30T0-HUYECKHI

K03 (UIMEHT 3TOT0 pacTBopa.

169. Jasnenue BomsHoro mapa Haja pacteopom 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Berauciauts
M30TOHHYECKUH K0d(QDUITMEHT, ecii AaBIeHre BOISHOTO Tapa MpH 3Tol TeMmepatype paBHo 1,0133+105 Tla.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, kunut npu 100,184 °C. Onpenenuts H30TOHUYE-CKIH KOIPPUITHCHT.
DOYTHOCKOTTUYECKass KOHCTAHTa BOJIbI E=0,52°C.

171. PactBop, coxepxkarmii 1,7 T xopuaa nuHka ZnCl2 B 250 r Boabl, KpUcTamu3yercs: ipu temmepa-type -0,23 °C.
OmnpenenuTs Kaxyuryocs cTenens nucconnanuu ZnCl2 B stom pactBope. Kprockomnu-ueckas koHcTaHTa Bogsl K = 1,86 °C.

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

pactBopuTens coorBeTcTBeHHO 0,5 1 0,25 MONb paCTBOPEHHOI'O BEIECTBA, KUIIAT IIPH OJHOI U Tol ke TemmnepaType. HaiiTu
KaKyIIyrocs crerneHs quccormanyn CaCl2 B aToM pacTtBope.

173. Beruncnuts kaxymyrocs creness guccormanun NaCl 8 0,25 H. pacTBope, eciu 3T0T pactBop npu 18 °C nmeeT Taxyo
K€ BEJIMYUHY OCMOTHYECKOro nasieHus, uro u 0,44 M pactBop rimoko3st COH1206.

174. PactBop, cogepxxamuii 0,265 r Na2CO3 B 100r Boas!, kpucraniausyercs npu temneparype -0,13 °C. Beraucnurs
KaXylyrocs crenens gucconranuu Na2CO3 B atoMm pactBope. Kpuockonuueckas koHctanra Boasl K = 1,86 °C.

175. Omnpenenuts ocMotnueckoe Aasnenue 0,01 H. pactBopa cynbdarta maraust MgSO4 mpu 18 °C, ecnu kaxyuiascs CTENeHb
JIUCCOLIMALIMK 3TOTO JIEKTPOIUTa paBHa 66 %.

176. Ocmornueckoe pasienue 0,125 M pactBopa KBr pasno 5,63¢105 Ila mpu 25 °C. BbUUCIUTb Ka-KYLIYIOCSI CTENIEHb
nuccorpanuu KBr B a3ToM pacTBope.

177. BBIUHCINTD KOXKYIIYIOCS cTeneHb auccoranuu xmopuaa kamus KCl B pactBope, conepxamniem 4,47 r KC1 B 100 r BobI,
€CJIM 3TOT pacTBOp kpuctamumzyercs npu -2 °C. Kpnockonmueckast koH-ctanta Boabsl K = 1,86 °C.

178. JlaBneHue mapa pactBopa, coxepxarmero 31,5 r Hurparta kanenust Ca(NO3)2 B 500 T Boasr pasHo 1903,5 IMa mpu 17 °C.
JaBnenue napa Bozpl IpH 3Toi TemnepaType paBHo 1937 I1a. PaccuuTarh ka-xyniytocs crenens auccouuannu Ca(NO3)2 B aTom
pacTBope.

179. ITpm xakoif Temmneparype OyneT KANeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTeneHs ero muccoryanuu pasHa 73 %?
D0yITHOCKOTTNYECcKast KOHCTaHTa BOJAbI E=0,52°C.

180. Omnpenenuts aasiaenue napa 0,5 %-noro Boanoro pactsopa KOH npu 50 °C. JlaBnenue napa BoAbl IpH 3TOH
temneparype paBHo 12,334 klla. Kaxymascs crenens quccounanuu KOH B aToM pactBope paBHa 87 %.

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

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

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

182. CocCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPABHEHHSI PEAKIMM, IPOTEKAIOIIUX IIPU CMe-IIUBAHUU PAaCTBOPOB
ZnS0O4 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hamnucate B MoneKkyJsspHON U MOJNEKYIIpHO-UOHHOH (popMe ypaBHEHUs peakuuil, MPUBOISIIMX K 0Opa30BaHUIO OCAJKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hanwucath B MOJIEKyJISIPHOM ¥ MOJIEKYJIIPHO-UOHHON (popMe ypaBHEHHs peaKiHii, MPUBOIAIMINX K 00pa30BaHHIO Ia30B U
CI1a0BIX AJIEKTPOJIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

0) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. HamucaTth B MOJIEKYJIApHOW M MOJICKYJISPHO-MOHHOUM (hopMe YpaBHEHUs pEaKMid HEUTpan3aluu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuii, KOTOpble BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPaBHEHHUSIMHU:

a) Cu2+ + 82~ — CuS B) Ba2+ + SO42™ — BaSO4

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

187. CocTaBUTh MOJEKYJISIPHbIE YPaBHEHHS PEAaKIHi, KOTOPBIC BBIPAXKAIOTCA MOJICKYISPHO-UOHHBIMH YPaBHEHHAMU:

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

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

188. Cwmemansl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; B) KNO3 u HCI; 1) AgNO3 u KCI. B xakux ciydasx
peakiuu NpoiayT mpakTudecku 10 koHna? CocTaBUTh IS 9THX PEaKIUi MOJEKyJIp-Hble U MOJIEKYyIIPHO-UOHHbBIE YPABHEHUSI.

189. CocTaBUTh MOJEKYJISAPHBIE U MOJEKYISPHO-UOHHBIE YPaBHEHHs PEaKUUH, MPOTEKAIOIUX MPU CMELIMBAHUU PACTBOPOB
FeSO4 u Na2S; CuCI2 n Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKI[Ui, MPOTEKAIOIUX IPU CMEHIMBAaHUU PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBHTh MOJIEKYJIIPHBIE U MOJICKYJSIPHO-HOHHBIE YpaBHEHHS peakuui ruaponmsa coneit NH4CI, Na2S, CuSO4,

AICI3. Yka3arp peakiuo pacTBOPOB.
192. CocTaBUTh MOJIEKYJIIpPHBIE M MOJICKYJIIPHO-UOHHBIE ypaBHEHHs peakiuii ruaponusa coineid CH3COONa, CuCl2, Fe2




(SO4)3, NH4CN. Vka3aTb peakiiio pacTBOpPOB.

193. CocTaBuTh MOJICKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE ypaBHEHUs peakiuii ruaponmsa conei (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyro peakiiuio 0OHapy>KHBaIOT paCTBOPHI ITHX COJICH?
194. Kakue u3 mepeuyrcieHHbIX HUKE cojel moasepratoTcs ruaponnsy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr

(NO3)3? [Ins kaxgoi U3 THAPOTU3YIOLIUXCS CONIeH HAamMcaTh YpaBHEHUS PEeaKIMi THAPOJIN3a B MOJIEKYJISIPHOM U MIOHHO-
MoJIeKyIsIpHOH opMme (110 I cTyneHn) U yka3aTh peakuuio BOA-HOTO PacTBOPA KaXKIOH COJIH.

195. Kakue u3 mepeurcieHHbIX HIKE cojiel moasepratoTes ruaponunsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? [l kax10i U3 THIPOIU3YIOIUXCS COJIeil HanmucaTh ypaBHEHHS PEaKIUi THAPOIN3a B MOJIEKYISPHON U
MOHHO-MOJIEKYJISIpHOH (opme (110 | cTyneHn) 1 yka3aTh peaki{io BOJHOTO PACTBOPA KXKIOH COJIH.

196. Kakyro peaxnuio cpensl oOHapy) uBatoT pactBopbl coneit NH4ANO3, (NH4)2S, K2CO3, KCI1? OTBetr noAaTBepInTh
peaKIuAMH.

197. Kakyio peaxuuio cpensl o6HapyxuBatoT pacTBopsl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANTH PCAKIUSIMH.

198. Kakyro peaxnuio cpensl oOHapyKHBatoT BoAHbIE pacTBopsl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orset
000CHOBATh PEAKITUAMH.

199. Kakyro peaknuio cpenasl ooHapyxuBaroT BoaHble pactBophl coneil NaCN, FeCl3, Ni(NO3)2, K2CO3? OtBeT 000CHOBAThH
peaKIuAMH.

200. Hammmcats B MOJIEKyJIIpHOH M MOJEKYJISIpHO-HOHHOH (hopme ypaBHeHus ruaponusa coneir NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3ath peakuuio cpebl BOAHBIX PACTBOPOB ITHX COJIEH.

201 - 214 CoCTaBUTh 3JICKTPOHHBIC YPaBHEHUS M 3aKOHUUTH YPABHEHHUS CIICIYIOIIUX PEaKIIHMiA:

201. KMnO4 + KI + H2SO4 — K2SO4 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20
FeCl3 + SnCI2 — FeCI2 + SnCl4

202. HCIO3 — Cl02 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

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

12 + C12 + H20 — HIO3 + HCI

204. KCIO3 + HCl — CI2 + KC1 + H20

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

K2Cr207 + K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkorn. — KCI + CrCI3 + CI12 + H20

PbS + H202 — PbSO4 + H20

207. KClO3 — KClO4 + KC1

KCIO3 — KC1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

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

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2SO03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2S0O4 — MnSO4 + Na2S04 + Br2 + H20
Au + HNO3 + HCl — AuCl3 + NO + H20

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

HCIO3 — CIO2 + HCI04 + H20

213. HCI1 + K2Cr207 — CI2 + CrCI3 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2504 — MnS0O4 + KNO3 + K2504 + H20
214. K2Cr207 + Na2S03 + H2S04 — Cr2(S0O4)3 + Na2S04 + K2504 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

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

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2503 + KOH —




21e. Y4ureiBas, 4TO XpOM BOCCTAHABJIMUBAECTCA IO TPEXBAJIECHTHOIO COCTOSIHUS, 3AKOHUUTh YPABHEHMS PEAKLIMM:
K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2SO4 —

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

218. Hcxons m3 cTpoeHHS aTOMOB 3JIEMEHTOB, YKa3aTh, KaKhe W3 MPHUBEICHHBIX HIDKE NOHOB MOTYT OBITh OKHCIIUTEISIMHE:
Al3+, Fe3+, F~, Cr6+. [IpommuttocTpupoBaTh OTBET PEAKIUAMH.

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

220. VYka3aTh, Kakhe U3 MPUBEICHHBIX HIDKE BEIIECTB SIBISIOTCS OKUCIHUTEISIMHU, a Kakue BoccTaHOBH-TensMu: KMnO4, Zn,
F2, HCIL, HC1O4. OtBeT MOTHBUPOBATD.

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

222. CoCTaBUTh CXEMBI BYX IaJbBAHWYECKUX DJIEMEHTOB, B OJHOM M3 KOTOPBIX IUHK — OTPHUIATENb-HBIH JJIEKTPOJl, B IPYIOM
— MOJIOXKUTENBHBIA. Hanucate 371eKTpOHHbIC YPaBHCHUS PEeaKUii, IPOTEKA-FOLIHUX IPH PaboTe 3JIEMEHTOB.

223. Paccunrath 5.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 M3 IIMHKOBOTO 3JIEKTpoAa, norpyskeH-Horo B 0,1 M pactsop
cynbdara IIHHKa, U BOJOPOIHOTO dJIEKTPOAA, TIOTPYKEHHOTO B TUCTUILTUPO-BAHHYIO BOIY.

224. KoHueHnTpanonHas rajibBaHU4ecKas IeTlb COCTaBJI€Ha MarHUEBBIMU JIEKTPOJaMHU, MOTPYKEH-HBIMU B pacTBop MgSO4

pa3HOM KOHUEHTpAIUH:

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

Paccunrarts 3.4.C. OTOr0 3JIEMCEHTAa

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

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

3Has, 9YTO PACTBOPHI AEIMMOIAPHEL. Kakue mporecchsl IpoTeKaroT Ha AIIEKTPoaax MpH paboTe ITOro 31eMeHTa?

226. Ucnonb3oBaB Tabu. 5 [IpunoskeHus, BBIYACINATE 3.1.C. JIEMEHTa, COCTABIEHHOI0 U3 Hauboyiee U HauMeHee aKTUBHOTO
METaJUIOB, OTrpykeHHBIX B 0,1 M pacTBOpHI HX coneil. Kakue mpomecchl MpOoTeKaroT Ha MIEKTPoIaX Mpy paboTe ITOTo dIeMeHTa?
227. D.J.C. BIIEMEHTA, COCTOALIET0 U3 MEIHOTO U IIMHKOBOTO 3JIEKTPOOB, MOTPYKEHHBIX B 1 M pacTBOpHI comneit 3Tux
9JIeMEeHTOB, paBHa 1,1 B. I3menuTcs nu 9Ta BenuuuHa, eciu ucnonb3oBaTts 0,01 M pactBopsl? OTBET 000CHOBATH.

228. Paccunrats 3.71.c. raTbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 aJIOMUHUEBON M CepeOpsSHOMN MIACTUHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaIoB. Kakue nmpoueccs NpoTeKaroT Ha JIEKTpoJax 1eMeHTa?

229. PaccunTaTs moTeHIMAM HOPMAIBHOTO BOJIOPOJHOTO 3JIEKTPOAA, IOTPYKEHHOTO B: a) TUCTHLUIN-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.C. ranbBaHUYECKOTO 3JIEMEHTA

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

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

231. UYro Takoe kopposus MeTamnoB? Kakue Buabl kopposuu Bel 3Haere? IlepeuncnuTs OCHOBHBIE Me-TOABI 3AILIUTHI
METAJIIOB OT KOPPO3HH.

232. IIpuBecT mpuMepbl KATOAHOTO U aHOAHOTO MOKPBITHH xkee3a. COCTaBUTh NEKTPOHHBIE YpaB-HEHUS MPOLECCOB,
HPOTEKAOIIUX ITPU HAPYIIECHUH LETOCTHOCTH MOKPBITHI B arpecCUBHOM cpefie.

233. CocTaBHUTh JJIEKTPOHHBIE YPABHEHUS MTPOLIECCOB KOPPO3UH XPOMHPOBAHHOIO K€le3a B KMCIOTHOM Cpejle, MPOTEKAOINX
TIPH HapyIIEHNH TIOKPBITHS.

234, CmiaB Meid C HUKEJIeM HaxOIUTCS B BOJHOW cpesie, HACBIIEHHON KUCIOpoaoM. COCTaBUTH DJIEKTPOHHBIE YPaBHEHHS
npolecca KOppo3HH CILIaBa.

235. B kxakux cirydasx HCIIONB3YIOTCS aHOIHBIE, a B KAKWX — KaTOJHBIC 3aIUTHBIC MOKPHITH? [IpuBe-cTH mpuMeps! u
COCTABUTH 3JICKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX ITPH HAPY-IIEHUH KATOAHOTO U aHOJHOTO TTOKPHITHIA.

236. AnroMUHUHR ckiienal c xene3oM. Kakoil u3 mMetamnoB OyJaeT moaBepraThCsi KOPPO3UH, €CIM ATH METaJIbl MONaxyT B
KHCIOTHYIO cpely? COCTaBUTh 3JIEKTPOHHBIE YPABHEHUS MTPOLIECCOB KOPPO3UHU.

237. Kak mpoTekaet mpoliecc KOppo3uH JaTyHH (CIIaBa MeIu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTh dIIEKTPOHHBIE
ypaBHEHHS Ipolecca KOPPO3UH.

238. Kak npotekaeT mpouecc Koppo3uu OpoH3bI (CIiIaBa MEAM U OJI0Ba) B arpeccuBHOi cpene? CocTa-BUTh 3JICKTPOHHBIC
YpaBHEHHS 3TOTO IPOIIecca.

239. CocTaBUTh 3JIEKTPOHHBIE YPAaBHEHHUs IIPOLIECCa KOPPO3UM HUKEIMPOBAHHOIO JKE€Je3a B KUCIOTHOM cpene B cilydae
HapyIIeHHs TTOKPBITHS.

240. Onogo crnasHo ¢ cepedpom. Kakoli n3 MetamioB OyzeT paspyuiathesi B arpeccuBHO# cpene? Co-CTaBUTh JICKTPOHHBIC
ypaBHEHHS TIporiecca KOPPO3HH.

241. BhIX0[ 1O TOKY IIpU MOIYYEHHH METAJUTMUECKOro KaldbLUs IPH 3JIEKTPOIHM3e paciuiaBa Xjopuia kambsnus paBeH 70 %.
CKOJIBKO 3JIEKTPUYECTBA HAI0 MPOIYCTUTh Yepe3 IEKTPOIIUT, YTOObI osrydnuTh 400 r Kaabius?

242. CKOJIBKO aITFOMHUHHS MOXKHO TTOJY9IHTH NP 3JeKTposu3e paciuraBa Al203, eciu B TeyeHue 0,5 gaca mporryckatb TOK
cuioit 10000 A mpu BeIxoze 110 ToKy 85 %? CocTaBUTh CXeMY 3IEKTPOIIN3aA.

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

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

245. Omnpenenuts 06beM Bogopoa (YCIOBHS HOPMaNbHBIE), BBIIECIUBIIErOCs IPH MPOITyCKAHUHN ToKa cuioil 10 A B TedeHue
30 MuHYT 4epe3 BoHBII pacTBop xsopuaa kanust KCl. CocTaBUTh CXeMy 2JIEKTPOIN3a Ha TIATHHOBBIX AJIEKTPO/IAX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO TIPH HOPMAJBHBEIX YCIOBHAX, BBIICIUTCS TIPH IPOMYCKAaHNH TOKa CHIIOW 5 A B
TedyeHue 2 yacoB uepe3 BoaHbll pacTBop NaOH? CocTaBuTh cxeMy 3JI€KTponu3a.

247. CKoNbKO BpeMeHH NOoTpelyeTcs Ha pas3iioskeHHe 3 MoJjel BoJabsl TOKoM cuiioit 20 A?




248. CocTaBuUTh CXeMy 3JIEKTponn3a BogHOTo pacTtBopa SnCl2 ¢ miaTHHOBBIM aHOJOM. CKONIBKO OJIOBA BBIIEIUTCS HA KaTOIE
B TO BpeMsi, KaK Ha aHoJie 00pa3zoBasioch 44,8 J1 Xxjopa, U3MEPEHHOTO IIPU HOP-MAJIBHBIX YCIOBHSX?

249. Yepes pactop NiCl2 B Teuenne 1,5 gacoB mpomyckanm Tok crroi 8 A. Ha ckoipko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoja? CocTaBUTh CXeMY DIIEKTPOIIH3a.
250. CranbHas IeTanb obuieil miomansio nosepxuoctd 0,08 M2 morpykeHa B pacTBOP COJIM HUKENSI U MCIOJB3YETCs KakK

karo. [TnmotHocTs Hukens 8900 kr/m3. KakoBa TosuHa 00pa3oBaBIIErocsl HUKE-JIEBOTO MOKPBITHS, €CIIM TOK ol 3,15 A
IIPOILYCKAJICS B TeueHue 42 MUHYT?

251. UYepes pactopsl AgNO3 u Cu(NO3)2 npomycTiiu paBHbIE KOTUYIECTBA 3NEKTPUIECTBA. B mepBoM ciiydae Ha KaToje
BhIIEMIOCH 12,32 1 cepedpa. CKOJIBKO TpaMMOB MEJIH BBIACTIIOCH Ha KaTojae U3 BTOporo pacTBopa? CoCTaBUTh CXEMbI
AIIEKTPOIIH3a ATUX PACTBOPOB C HHEPTHBIM aHOIOM.

252. CocTaBHTh CXEMBI IEKTPOJIN3a paciuiaBa U BogHoro pactBopa KF na mHepTHOM aHOne. CKOIBKO BPEMEHH MOTpedyeTcs
JUIS Ioy4eHus 3,9 T Kkajus, eciu cuiia Toka paBHa 20 A?

253. CKOJIbKO BpEMEHH HYXHO MPOIMYCKaTh TOK CHiIoN 3 A depe3 pacTBop cyibdata uHka ZnSO4, 9ToObl TOKPHITH
IacTHHKY 1wromaznsio 0,1 M2 caoem muHKa TomuHOHM 2,5¢10-5 M? [TnotHOCTS 1IMiHKA 7133 KT/M2.

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

255. Yepes pactBop xiopuna nuHKa ZnCl2 B Teyenne 30 MHHYT IPOMYCKaIX TOK, IIpUYeM Ha karone Bbimemmiocs 0,25 r
IHKa. AMrepMmeTp mokasbeiBan Tok 0,4 A. KakoBa ommbOka B MOKa3aHUSIX aMIiep-MeTpa?

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

257. [pu snexrponuze Boguoro pactBopa CrCl3 tokom cuioii 4 A Macca karona yBeawmduiach Ha 16 T. CKOJIBKO BpeMEHH
HpoJOoIDKaJcs Hporece 31ekTponn3a? CocTaBUTh €r0 CXeMy IMPH YCIOBUH HCIOIb30BaHUS HHEPTHOTO aHOAA.

258. BoaHblii pacTBOp comepxuT cMech kaTuoHoB Cu2+, Fe2+, Zn2+. B kakoil mociienoBaTeabHOCTH Oy-IyT
BOCCTaHABJIMBATHCS 3TH HOHBI IIPH 3JIeKTpoin3e? B TeueHne kakoro BpeMeHH HaJl0 MPOIYCKATh TOK CIIIOHN 2,5 A depes pacTBop,
9TOOBI BBIICTHTH IO | T YKa3aHHBIX METAJUIOB?

259. [Tpu cune toxa 4 A B Teuenue 20 MUHYT Ha Katone BeigenuTcs 4,542 r HekoTOoporo meramia. PaccuuraTth
ANEKTPOXUMHUYCCKUI IKBUBAJICHT STOTO METaJlIa.

260. [pu anexrponuse pacTBopa cynbhaTa MUHKA Ha aHOJE 00pa30Baoch 5,6 J ra3a, N3MEPEHHOTO MPH HOPMAaJBLHBIX
ycnoBusax. CKONIBKO UHKA BBIJSITUIIOCH 32 TO K€ BpeMs Ha kKatoie? COCTaBUTh CXeMY DIIEKTPOJIHM3a Ha MIATHHOBBIX JIEKTPOIaX.
261. Yro Takoe AUCHEpCHBIE CHCTEMBI? B yeM pasnmuume MexIy MOHO- M HONUAUCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOUCTIEPCHBIMU cucTeMaMi? K KakiM IHCIIepCHBIM CHCTEMaM OTHOCHUTCS ITo4YBa?

262. Uro Takoe amcopbumsn? Kak n3aMeHHUTCs ancopOUMOHHAs CrIOCOOHOCTh BEHIECTB MPH JPOOICHUU KyOMYeCKHX YacTHIl C

JUTMHOU pedpa 5 MKM 10 yacTul ¢ AnuHO# pedpa 10-7 cm? OTBeT NOATBEPIUTH PACUETOM CYMMapHOH MOBEpXHOCTH 1 cm3
BEILECTBA.

263. PactBop (301p) KOTOMAHOHN Kamdopsl B 1 cM3 comepkut 2¢108 o0y atoro BemecTBa. [IpuHU-Mast TuameTp TI00YIIbI
paBHBIM 10-6 MM, TOJCYUTATH OOIIYIO MOBEPXHOCTH AUCIEPTHPOBAHHOTO Be-1IECTBA B 1 11 30111

264. UeMm paznuyaroTcst 301b U reiib? Bo3aMoXkeH i mepexo u3 30714 B Teiib U 00patHo? OTBET MOA-TBEPAUTDH MPUMEPAMU.
265. Uro Takoe koyutouabl? B uem mpuumMHa Koaryisiuu KOJUIOUA0B?

266. Uro Takoe menTm3anusg komwtonnoB? Kax ruapokenn sxenesa (III) MoxHO mepeBecTH M3 Koaryiara B 30J1b M U3 30JIS B
KOaryJssr?

267. Hamncats opMyity KOJUTOMIHOM MULEIUIBI, 00pa3yroleiicst pH B3aMMOACHCTBUY CHIBHO pa3-0aBIEHHBIX PacTBOPOB
AgNO3 u KCI pu Hebompmiom m30biTke KCl. Ykazats noHbI, 00pa3yromniye JBOHHON dJIEKTPUIECKUIA CITOH.

268. Hamnucats opmyity KOJUIOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpH B3aHMOICHCTBUM CUIIBHO pa3-0aBIEHHBIX PacTBOPOB

AgNO3 u KCI1 nipu Hebonbiiom u3obiTke AgNO3. Yka3aTh HOHBI, 00pa3yolie aacopOIMOHHYIO YacTh ABOHHOTO AJIEKTPHUECKOTO
CITOA.

269. Hammcats opmyIty KOJUTOMIHOM MHUIIEIIIBI, 00pa3yromieiics pH B3aNMOCHCTBUN CIJIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2Si03 u HCI npu He6oabmom u3dsiTke Na2Si03. Yka3zaTb HOHBL, 00pa3yro-11ie: a) MOTeHIHaI0NpeAeIOMni CIoM; 0)
JIBOMHOM DJIEKTPUYECKUIA CIIOH.

270. Hanmcats GopMyiy KOIIOMIHON MHIIEIIIBI, 00pa3ylomieicsl pH B3aUMOJICHCTBUU CHJIBHO pa3-0aBIIEHHBIX PaCTBOPOB
Na2SiO3 u HCI npu me6onbimom m30sTke HCL. Yka3ats nonsl, o6pasyromnie audQy3Hy0 4acTh JBOHHOTO 3JIEKTPHUECKOTO CIIOSL.
271. Uro BeI 3Haere o koaryiupytomiem zeiictBun siekrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutbIIree BO3/ICHCTBHE HA KOATYIISAINIO KOJUTONI0B? OTBET MOTHBHPOBATE.

272. Uro Takoe mopor koarymsnun? Kax on Oyner m3mensarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OtBeT MOTHBHPOBATS.
273. Kak MOHO cTabunu3upoBath aucnepcHble cucteMbl? Uto takoe crabuimzatop? Kakue BHIBI CTaOMIU3AMH
JUCTIEpCHBIX cucTeM Bl 3Haete? UTo Takoe 3allUTHBIE KOJUIOMIBI M B YEM MEXaHHU3M UX JeHcTBUA?

274. Uro mpowusoiiner, eciau k 3010 Fe(OH)3 mpumute pactBop Na2SO4? M3MeHHTCS TH pe3ybTaT, eClid K 30710
IpeBapUTENbHO H00aBUTH pacTBOP KpaxMana? OTBET MOTHBHPOBATE.

275. B nBe kos0b1 ¢ 3051eM MnO2 nmpunuiy ciaenyoue pacTBopsl: B nepyto NaCl, Bo BTOpyIo — CHa-4ana pacTBOp Mblia, a
3arem NaCl. Uro npounsoiiner B kaxxoi kooe? OTBET MOTHBHPOBATE.

276. Uro mpou3oiiaeT mpu cnuBaHUU KOUIOUAHBIX pacTBopoB AgCl (crabmmmsatop — KCI) nu Fe(OH)3 (crabummzaTop —
FeCl3)? OtBer noaTBepanTh GpopMyaamMu KOJITOUIHBIX MUALEIL.

2717. Yo mpou30oiaeT NMpH CIMBaHUKM KOJUTOMIHBIX pacTBopoB H2Si03 (ctabmmusatop — Na2SiO3) u Fe(OH)3 (cradbunmsarop
—FeClI3)? OtBer moaTBepauTh GOPMYIaMH KOJUIOUIHBIX MULIEILI.

278. OT 4ero 3aBUCHUT aAcopOIHs Ta30B U MapoB HA MOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapo-GuibHbIE U TUAPOYOOHBIE
ancopOenTr? Ha3Bath BaykHEHIIUE aiCOPOCHTHI.

279. OTm4re pacTBOPOB OT JUCIIEPCHBIX CUCTeM. VMICTHHHBIC M KoJuTouIHbIe pacTBOpbl. Moxet yin NaCl 00pa3oBbIBaTh

HCTHUHHBIC U KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.
280. Uro takoe copOuus? XemocopOuusa? HanmcaTh ypaBHeHHsT XeMOCOPOLIMOHHBIX MpoieccoB no-riouienuss CO2 Boaoi u




OKCHJIOM KaJIBITHS, a TAKOKE MOTVIOMIEHHUS aMMHUaKa BOJIOH.

281. VYKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMITHICH MO MPOUCXOKICHHUIO, XUMHYECKOH NpHpoze, Gopme
MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4eHUS OJIMATUICHA, YKAKUTE MOHOMEDP U METOJ
HOTy4YeHHUS MoauMepa. MoXKeT a1 HONM3TIIICH UMETh aTakThiIeckoe cTpoerne? OTBeT MotuBHpyiite. Kak ncoms3yercs
HONUATUIIEH?

282. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJUCTHPOJI IO TIPOUCXOXKACHUIO, XUMUUECKOH mpupoje, hopme
MaKpOMOJIEKYJI, TI0 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4YeHUS IOJIMCTUPOIA, YKAKATE MOHOMED U METOJ
nonydeHus noauMepa. Kakoe ctpoeHne — crepeoperyisip-Hoe UK HeperyspHoe — uMeeT noauctupon? Oteetr MoTuBUpYHTE. Kak
UCTIONb3YeTCs MOMUCTUPOT?

283. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HOJMXJIOPBHHIII TI0 ITPOMCXOXKICHNIO, XUMHYE-CKOH TpHpoze, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HamumuTe ypaBHEHNE MOTy-YeHUS MOTHXIOPBIHIIIA, YKAXKUTE MOHOMEDP U METOX
nonyudeHus noauMepa. K kakiuM nonumepam — aTaKTHUECKUM MITH H30TaKTHUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MoTHBHpYiiTe. Kak ncronab-3yercst HONUXIOpBUHUI?

284. VkaxxuTe, K KAKOMy BUAY [TOJUMEPOB OTHOCUTCS MOIMMETHIIAKPWIIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH MpUpPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOILIEHHIO K HarpeBaHuio. Hamummmre ypaBHEHHE MOTyYeHUs TOTUMETUIAKpUIIaTa, yKaKUTe MOHOMED
U MEeTOJ MoTyyeHus noaumepa. Kakoe cTpoeHue — cTepeoperyispHOe UM HEPETyIIIpHOe — UMEET 3TOT noaumep? OTBeT
MotuBupyiite. Kak ucnonesyercs nonuMeTuIakpuiaT?

285. VkaxxuTe, K KAKOMY BUAY [IOJUMEPOB OTHOCUTCS HMOIMAKPUIOHUTPHI MO IPOUCXOKICHUIO, XU-MUYECKOM NPUPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHeHHE NOTyYeHUs TOTUAKPIIOHUTPUIIA, YKaXKUTE MOHOMED
U METOJ IoJTy4eHHs nonumepa. K kakuM nosm-mepam — KapOOLEITHBIM HIIM TETEPOLIEITHBIM — OTHOCUTCS! OJIMAKPHIIOHUTPHIT?
OtBet MoTuBHpyiTe. Kak ncronb3yercs: NoIuaKpuIOHUTPUI?

286. VYkaxure, K KAKOMY BHIY IOIHUMEPOB OTHOCHTCS OyTaIUEHOBBII KaydyK IO MPOMCXOXKICHUIO, XUMHYIECKOIl mpupoe,
(hopmMe MakpOMOJIEKyJ1, 10 OTHOLICHMIO K HarpeBaHuo. Hanuimure ypaBHeHHE NOTy4eHUs OyTaliEeHOBOTO KaydyKa, YKa)KUTE
MOHOMEp M METOJI MOIydeHHs moimmMepa. VimeeT u 3ToT momuMep Iwc- 1 Tpanc-¢popMer? Oteet MoTHBHpYHTE. Kak rcmonb3yercs
OyTamueHOBBII Kaydyk?

287. VYKakuTe, K KAKOMY BHJIY MOJMMEPOB OTHOCHUTCS OyTaJUeH-CTUPONBHBIA KayuyK MO MPOUCXOXK-IECHHIO, XUMUUECKOI
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHU0. Hanmimmre ypaBHeHue nomydeHus OyTaieH-CTHPOIBHOTO
KaydyKa, yKa)KUTE MOHOMEPBI U METO[ N0JTyueHUs noiauMepa. K kakum nonumepam — aTaKTH4ECKUM WIN U30TaKTUIECKUM —
oTHocHTCs 3TOT nonmumep? OTBeT MoTHBHpYiiTe. Kak ncnons3yercs OyTaaueH-CTHPONbHBIN Kaydyk?

288. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaJMeH-HUTPUIBHBIN KaydyK MO MPOUCX0XK-ACHHUIO, XMMUYECKON
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHH0. HanmmuTe ypaBHeHHE MOMy4eHHs OyTa AneH-HUTPHIIEHOTO
KaydyKa, yKa>KUTE MOHOMEPBL U METO/] II0JIyueHUs noauMepa. Kakoe cTpoeHue — crepeoperyiipHOe WK HEPETYISIPHOE — UMEET
atoT nonumep? OTBeT MoTHBUpYITE. Kak nucnonb3yercs OyTaaueH-HUTPUIbHBIN Kayuyk?

289. VKakuTe, K KAKOMY BHIY HOJIMMEPOB OTHOCHTCS (peHOI(POpMaNbAETHIHAS CMOJIa 110 IPOMCXOXK-ICHUIO, XUMHYECKON
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHmo. HanmmuTe ypaBHeHHE TOIy9eHHS (heHOI(DOPMaITbIeTHIHOH
CMOJIBI, YKaXXHTE MOHOMEPHI H METOJ] oTy4eHHs nonumepa. K kakum nonumepaM — KapOOIETTHBIM UIIH TeTEPOLETTHBIM —
otHocutcs 3ToT noimumep? OtBer MoTuBHpYHTE. Kak ucnonesyercs penondopmansaeruanas cMomna?

290. VYkaknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS MONMATIIICHTEpe(TAIaT MO IPOUCXOKICHHUIO, XUMHUIECKOH TIPHPOJIE,
(hopMe MaKpOMOJIEKYJ, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummire ypaBHEHHE TTOTydeHUS MOTHITUICHTEpedTaNIaTa, YKaKITE
MOHOMEpBI M METO/] OTy4eHHs nonumepa. Mimeer i 3ToT monumep Iuc- U Tpanc-¢popmsl? OTBeT MoTHBHpYHTE. Kak
UCIIONB3YeTCs MoNu3THIeHTepedTanat?

291. YxkaxuTe, K KAKOMY BHJY IOJIMIMEPOB OTHOCHUTCSI HEHJIOH IO NPOMCXOXKACHHUIO, XMMHUUECKOH Ipupone, hopme
MAaKpOMOJIEKYJI, [I0 OTHOIICHUIO K HarpeBaHui0. HamuimmTe ypaBHeHHE MOTy4eHHs HEIIIOHA, YKAXKUTE MOHOMED U METOJ
nonyueHus noauMepa. K kakiuM nonumepam — KapOOIEITHBIM UITH FeTEPOLIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
Motusupyire. Kak ucrnonssyercss HelinoH?

292. YkaxuTe, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOIUTETPA(TOPITHICH IO TMPOUCXOKACHHIO, XUMUIECKOH TPHPOJE,
(hopMe MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummire ypaBHeHHE MOTyYeHUs TOTUTETPahTOPITUICHA, YKAXKUTE
MOHOMED U METOJ MOITy4eHHUs noauMepa. MoxKeT 1M 3TOT MOJUMEP UMETh aTakTudeckoe cTpoeHne? OTeT MoTuBHpyiiTe. Kak
HCIIONB3YeTCs MONUTETPadTOPITHICH?

293. Ykaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOTMMETIIIMETAKPHIIAT MO MPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHuo. Hanuimnre ypaBHeHHE MOTyYSHUs TOJMMETHIIMETAKpHIIATa, YKKUTE
MOHOMEp U METOJ Nody4eHus nonumepa. K kakuM noinuMepam — aTakTHUECKAM WM U30TAKTHUECKUM — OTHOCUTCS 3TOT Iojaumep?
OtBet MoTuBHpyiTe. Kak Ucrnonp3yercs: oJIuMeTUAMETaKpUIaT?

294. VYKakuTe, K KAKOMY BHJYy NOJMMEPOB OTHOCHUTCS MOJMBHHHUIIALETAT MO MPOUCXOXKICHUIO, XUMHU-4eCKOl mpupone, Gopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHHI0. HanumuTe ypaBHEHHE MO-ITyYeHUs] MOTMBUHMIALETATA, YKaKUTE MOHOMED U
METO]I Moy4eHHs nonumepa. Kakoe cTpoeHne — cTepeoperyisipHOe WM HEPETYIAPHOE — UMEET 5TOT nonumep? OTBeT
MoTHBHpY#Te. Kak ncroas3y-eTcst HoNMBUHMNAIIETAT?

295. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS KallPOH IO MPOUCXOKAEHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYI, II0 OTHOLIEHUIO K HarpeBaHuo. KakumMu MeToiaMu MOXKHO MOJIY4YHTh KarpoH? Hanumure ypaBHEHUS OJIy4eHUs
3TOTO MOJIUMEPA, YKaXKHUTe MOHOMEpPHI. K KakiM mosmMepaM — KapOOIEeTHBIM HITH TeTePOICITHBIM — OTHOCHTCS KarpoH?

296. VYkaXuTe, K KAKOMY BHJy MOJMMEPOB OTHOCHUTCS PE3MHA MO MPOUCXOKICHUIO, XMMHUECKOH mpu-pone, hopme
MAaKpOMOJIEKYJI, IO OTHOILIEHUIO K HArPEBAaHHIO. Y KaXKUTE MOHOMED M METO/, MOTy4eHHMs pe3uHbl. UeM pesrHa oTau4aeTcs oT
300HMTa? Kak ucrone3yroTces pe3nHa u 300HUT?

297. Kakue pa3HOBHAHOCTH MOMUHM30MpPeHa cymecTByloT? K kakuM BuaaM MOIMMEPOB OHH OTHOCSATCS MO MPOHCXOXKICHHUIO,
(hopMe MakpOMOJIEKyJ1, 0 OTHOLIEHMIO K HarpeBaHuio? Hanummre ypaBHEHUs CHHTE3a STUX PA3HOBUAHOCTEH IOIMN30IIPEHa,
yKakuTe MoHOMepbl. Kak ncnosnp3yercst omu3o-npeH?

298. Uro Takoe nonuamuaHele cMoinbl? Kakie pa3sHOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJMMEPOB OHU OTHOCSITCS IO TIPOUCXOXKAECHHIO, XUMUUECKO! pHUpoe, (hopMe MaKpOMOJIEKY, IO OTHOLIEHHUIO K HaTrPeBaHUIO.




Hanumure ypaBHEeHuUs MOTydeHHs MOTMAMUAIHBIX CMOJI, YKaXXUTE€ MOHOMEpBI. Kak HCrobp3yr0Tesl MoMaMHUIHbBIE CMOJIBI?

299. Kakue Bumpl Kaydyka cyiiecTByoT? K KakoMy BHY TMOJMMEPOB OHM OTHOCSTCS IO MPOHCXOXKIC-HUIO, XMMUYIECKOH
npupoze, GopMe MaKpOMOJISKYJI, IT0 OTHOIICHHUIO K HarpeBanuto? HamumuTte ypaBHEHHS CHHTE3a Pa3HBIX BUIOB KaydyKa, YKAKUTES
MOHOMeEpHI. Kak HCTIONB3yIOTCS 3TH TOJIUMEPHI?

300. [lepeuncnure kapOoLENHBIE TOIUMEPDI, TOIYYeHHbBIE METOJOM MOJIMMEPU3alK, HE COAep Kallie B OCHOBHOU IIeTH
KpaTHBIX CBsI3ei. HamuimTe ypaBHEHHS X MMOJNyYSHHS, YKOKATE MOHOMEpHI. Kakne U3 3THX MOJTUMEPOB MOTYT HMETh
aTaktuyeckoe ctpoerare? OTBET MOTUBUPYHTE.

301. UYro Takoe pH-unnukatoper? Kakue mnauxarops! Bel 3HaeTe? IIpucyTcTBHE KaKUX HOHOB B Pac-TBOPE MOXKHO
00Hapy>KUTh IPH MOMOIIN UHANKaTOpoB? ITpuBecTH mpuMepsI.
302. B mate mpoOupok, conmepikammx pacTBOpHI XitopunoB Hatpus, Mexu (II), Gapus, amomuans u xe-ne3a (II1), mobasmmm

pactBop KOH. Yka3ars B Kakix IMEHHO MPOOMPKAX HAXOIATCS PaCTBOPHI ITHX COJICH, eciu B 1-if mpoOupke BBITIAT 0CagoK O6e1oro
1BeTa, B 4-if — cuHero, B 5-if — Oyporo 11BeTa, a Bo 2-i u 3-if ocazika He 00pa3zoBaiock. [Ipy MOMOIIM KaKOro peareHTa MO>KHO
OIIPEJICITUTh COCTaB CO-IEPHKUMOTO 2-if 1 3-if mpoOoupok? OTBET MOATBEPANTH YPaBHEHUSIMHU PEaKIHil B MOJICKYJIIPHOM 1 HOHHO-
MOJIEKYIISIpHOH (opme.

303. B mate mpoOupok, coxepKamux pacTBOPHI XJIOPUAOB Kalus, aMMOHHMs, Maraus, xene3a (1) u xaneims, godaBuan
pactBop NaOH. Yka3arh B Kakux UMEHHO IIPOOUPKaX HAXOJSATCSI JaHHBIC COJIM, €CNHU B 1-i MpoOHUpPKe BBIIAI 0CAJOK 3€JICHOBATOTO
I[BETA, BO 2-i u 4-11 — Oeyoro 1BeTa, MPUYEM BO 2- OH PacTBOPHIICS MPH pa30aBICHUH BOIOH, a B 3-i M 5-11 mpoOupKax ocaaka He
obpa3zoBanock. Kak MOXKHO ONpeeNnTs COCTaB PACTBOPOB B 3-i 1 5-1 mpobupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEaKIUil B
MOJIEKYJIIPHOI 1 HOHHO-MOJIEKYJISIpHON (opme.

304. VkazaTb Ba XUMUYECKUX PEAKTHBA, IPH MOMOIIU KOTOPBIX MOXKHO Pa3lIM4UTh PACTBOPBI XJIOPU-IOB MAarHus, KalblMs U
6apus. Hammcats B MOJIEKYIIAPHON M HOHHO-MOJIEKYJISIPHOH (hopMe ypaBHE-HHS PEaKIHii, MPOTEKAIOMNX MEXIY STHMH peaKTHBaMH
M KaXKJIOW U3 COJICH.

305. ITpy moMommy KakuxX XUMHYECKHX PEAKTUBOB MOXKHO Pa3JIMUMUTh CICIYIOLIME COCIMHCHUsI HATPHs: KapOOHAT, XJIOpHI,
cynbdat, pocdar u THIPOKCHT HaTpHsL. HammcaTs ypaBHEHNS peaknii B MOJNIEKYJIIPHONH 1 HOHHO-MOJIEKYIIIPHOH (opMe.
306. ITpu moMoIM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OIMPEAENINTh, B KAKOH W3 IISTH MPOOHPOK HAXOIATCA PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hanucats ypaBHEHHsI peaKiiii B MOJEKYJISIPHOW U MOHHO-MOJIEKYJIAPHOH GopMe U yKa3aTh
LBET OCA/KOB.

307. Harmmcars xumudeckre (GopMyInnbl BemecTB, HAXOMAIMUXCS B 3-X KomOax, eciu: 1) pacTBOPHI OKPAIIMBAIOT ILTaMs
TOpeJIKH B (proJIeTOBBIH 1BeT; 2) mpu npunusanuu pactBopa AgNO3 B o6pa3max u3 1-it u 3-# kond Bl TBOPOXKUCTHIH 0CaJOK
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnerann H2SO4 B obpasiie U3 3-i KOJIOBI POU3OIILIO
OypHOe BEIJIENICHHE Ta3000-pa3HOTOo BEIIECTBA, KOTOPOE BEI3BaJIO MoMyTHeHHe pacTBopa Ca(OH)2. OTBeT moaTBepAuTh YpaBHEe-
HUSIMH COOTBETCTBYIOIINX PEAKIHIl B MOJIEKYJISIPHOH I HOHHO-MOJIEKYIIAPHOH (opme.

308. [Tpu moMouM KakuX KAaueCTBEHHBIX PEaKIMi MOXKHO Pa3NuuuTh 2 MuHepalbHbIX ynoopenus (NH4)2S04 u KCI? Otser
HOATBEPJMUTD YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIpHOH (popMe, yKa3aTh LIBET OCAIKOB.
309. Harmmcars xumudeckre (GopMyIsl BemecTB, HAXOMAMMXCA B 3-X Koj0ax, eciad: 1) pacTBOp OKpa-IIMBAeT IUTaMs TOPEIKI

B (HONIETOBBIN 1BET (00pa3Ibl u3 Konbd 1-if u 2-i) u xkenTsiii (0Opaser u3 3-# konodsl); 2) npu npuauBaHuu pactBopa AgNO3 B
oOpasiie u3 koytobl No2 BhINai TBOPOKHUCTHIA 0cagoK Oesoro mBera; 3) nmpu A06aBneHun pactBopa BaCl2 B o6pasnax u3 1-i u 3-i
KOJIO BEIMaIaeT Oenblit ocanok; 4) mpu godasimennn H2SO4 usmenennit He mpoucxoaut. OTBET MOATBEPANTE YPAaBHEHISIMHI
COOTBETCTBYIOIIUX PEAKIUil B MOJICKYJIIPHON M HOHHO-MOJICKYJIIPHOH (opme.

310. Kak mpu momouiy BoJsl ¥ a30THOM KUCIOTHI paclo3HaTh YeThIpe MOPOLIKa — CONy, MeJ, Cyibdar Hatpus U runc? OTBeT
HOATBEPMUTH YPAaBHEHHUSIMU PEAKIUH B MOJICKYJIIPHON U HOHHO-MOJICKYJIAPHOH (hopMe.
311. B deTpIpex makeTax ComepXKarcs CISIYyIONINE BEIIECTBA: Cyab(aT amOMUHNS, HUTPAT Oaphs, XIOPUI aMMOHUS, CYJIbGHUT

Hatpus. Vcrons3ys pacTBOp MMAPOKCHAA KAIUs M OTKPBITHIA UM CyJb(aT alTlOMUHIS, OOHAPYKHUTh BCE OCTANIbHBIEC BEIECTRA.

OTBeT MOATBEPAUTH YPaBHEHHAMH Peakuuil B MOJIEKYJIIPHON U HOHHO-MOJEKYJIpHOH (opMme.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO paznmunts: a) cynboarsl xenesa (II) u (I1II); 6) HuTpaT M HUTPHUT
kanua? OTBET MOATBEPANUTH YPABHEHUSIMH BO3ZMOXHBIX OKICIHTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

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

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCS CIEMYIOIINE BEIlecTBa: Cynb(aT HaTpws, CyabGuUT HATpus, CyIb(UI HATPHUSL.
Kak, umes B cBOeM pacHnopsKEHHH JIUIIL OAUH PEaKTUB (KaKoi?), y3HATh, TAe Kakas coyb Haxoautcs? HamicaTs ypaBHeHUS

peakiuu MeXIy PEaKTHBOM M KaXI0H U3 cojell B MONEKYIAPHONH 1 HOHHO-MOJEKYIIPHOH hopme.

315. Kak npu momory ruipokcria HaTpHs, HUTparta cepedpa u Xiopuaa 0apus ONpenesuTh, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUS, HUTPAT HAaTPHs, XJIOPUA aMMOHUS — IIPEACTaBIsIET OO0 nccierye-Mulii obpasert yrooperus? OTBeT MOSICHUTh
ypaBHEHHMAMH peakuuil B MOJIEKyIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00Pa30BABIIMXCS OCAIKOB.

316. Kax nmpu nmomomy ruipokcHa HaTpusl, HUTpaTa cepedpa u kapOoHATa HATPHUs ONPEIEINTh, KAKOe U3 yI0OpeHHi —
HUTpAT KalbIwsl, GochaT aMMOHUS, XIIOPHT KaJisl — MPEJCTaBIsIeT CO00i necienye-Mblid oopasent yaoopenus? OTBET MOsSCHUTH
YpaBHEHHUSAMH peakuuil B MOJIEKyJIIPHON M HOHHO-MOJICKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00PAa30BABIINXCS OCAIKOB.

317. Kak npu momomy ruipokcuia HaTpHs, HUTpaTa cepedpa U CONSTHOM KUCIOThI ONpeeNnTh, Kakoe U3 yJoOpeHuil —
HHUTPAT aMMOHHs, KapOOHAT Kaust, pocdaT KaIus — mpeACTaBIsIeT co0oit oOpaser ynoopernsn? OTBET MOSCHUT YPaBHEHUSIMHI
peakuuii B MOJIEKYJIIPHOH ¥ MOHHO-MOJIEKYJISIPHOH (hop-Me C yKa3aHHEM I[BeTa 00pa30BaBIINXCS OCAIKOB.

318. [Tpu momouM KakuX KaueCTBEHHBIX PEaKIMi MOXKHO MOATBEpIUTH cocTaB Tpex BemiecTB: (NH4)2S0O4, KCI, Na2S?
Hammcats ypaBHEHNs COOTBETCTBYIOIINX PEAKIMil B MOJIEKYJIIPHOIM 1 HOHHO-MOJIEKYJIIPHOH (opMme.
319. HasBare Hambosee BayKHBIE COJIH JKele3a M yKa3aTh MX MPAKTHYecKoe 3Ha4deHHe. [Ipu moMOomy KakuxX peaxiuii MOXKHO

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

320. Ipn moMomy KakuX KadeCTBEHHBIX PEaKIM MOXKHO ITOATBEPIUTH cocTaB Tpex BemecT: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKINI B MOJICKYJISIPHOM M HOHHO-MOJICKYJIIPHOH (opme.




6.2. TemMbl nuCbMEHHBIX padoT

KonTponsHas padoTta

6.3. ®oH/1 OLICHOYHBIX CPeICTB

1. IIOKA3ATEJIY, KPUTEPUN U INKAJIBI OHEHMBAHNW A KOMIIETEHITNIA

Ornenka copMupoBaHHOCTH KomrieTeHIui y ctyaeHToB HUMU JIon’AY u BeicTaBIIeHHE OIIEHKH MO OTJEIBHON TUCIHILTHHE
BeZeTCs B (popMe OLIEHKU «OTIMYHOY, «XOPOILIO», «YAOBIECTBOPUTEIBHOY, «HEYAOBIECTBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTCHOM.
JlomyckaeTcst onpenensaTh HTOTOBYIO OICHKY 10 quciumuinHe o 100-0ayutbHOM cHCTeMe ¢ TTIOCIeIYIOMUM 0053aTeIbHBIM
MIEPEBOJIOM B MATHOAIUILHYIO IKATY W BBICTABICHHEM B BEIOMOCTb.

Bricokuii ypoBeHb OCBOECHUS KOMIIETEHLIUH, HTOTOBasl OIICHKA 110 JUCHUTUIMHE «OTIMIHO» WK «3a4TeHo» (90-100 Gansos):
ITyOOKO M IPOYHO YCBOMII MPOTPaMMHBIH MaTepHuall, HCUEPIIbIBAIOLIE, [T0CIEI0BATEIBHO, YETKO U JIOTHYECKH CTPOHHO €ro
M3JIaraeT, yMeeT TECHO YBA3BIBATh TEOPHIO C MPAKTHKOI, CBOOOTHO CIIPABIISIETCS C 33ia9aMHy, BOIPOCAMHU U APYTUMH BHAAMHU
MPUMEHEHUS 3HAaHUH, IPUYEM He 3aTPyTHIETCS C OTBETOM IIPU BUAOM3MEHEHUH 33JaHHUH, HCIIONB3yeT B OTBETE MaTepHall
MOHOTpa(UUECKOH JIUTEpaTyphl, IPaBUIBHO 0OOCHOBBIBAET IPUHSATOE PEILICHHE, BIa/ICET Pa3HOCTOPOHHIMH HABBIKAMH
MpHUeMaMH BBITIOIHEHNS TPAKTHIECKHX 3a1ad. CHCTEMHO 1 IJIAHOMEPHO paboTaeT B TEUCHUH CEMeCTpa.

[ToBBIIIEHHBIH yPOBEHb OCBOCHHUS KOMIIETEHINIA, HTOTOBAsI OLICHKA IT0 AUCIUIUIMHE «XOPOIIOY» WK «3auTeHoy» (75-89 6amoB):
TBEPZO 3HAET MaTepHaj, TPaMOTHO U IO CYIIECTBY M3/1araeT ero, He JOIMycCKas CyLIeCTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC,
NPaBUIIBHO IPHMEHSET TEOPETUYECKHE MOJIOKEHHS IIPH PELIEHUH ITPAKTHIECKUX BOIPOCOB U 337ad, BIafeeT He0OXOJUMBIMU
HaBBIKAMH ¥ IPHEMaMH UX BITOTHEHHA. CHCTEMHO W INITAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

[ToporoBelii ypoBEeHb OCBOSHHSI KOMIIETEHITNI, UTOTOBAs OLIEHKA MO AUCHUILTHHE «YAOBIECTBOPUTENBHO» W «3auTeHo» (60-74
Oaita): IMeeT 3HaHUS TOJIKO OCHOBHOTO MaTepuala, HO He YCBOWII €T0 AeTalei, I0MycKaeT HETOYHOCTH, HEOCTATOYHO
MpaBHJIbHBIE (POPMYITHPOBKHU, HApYIICHHS JJOTHYECKOI MTOCIEeA0BATEIFHOCTH B U3JIOKESHHUH POTPaMMHOTO MaTepHaja, HCIBITEIBACT
3aTpyIHEHUS P BEITOJHEHUH IPAKTHIECKUX pabdoT.

[ToporoBelii ypoBeHb OCBOSHHUS KOMIIETEHIIMH HE C(OPMHUPOBAH, HTOTOBast OLIEHKA 110 JUCIUIUINHE «HEYIOBICTBOPHTEIBHO» HIIN
«He3auTeHo» (MeHee 60 6ayIoB): HE 3HACT 3HAUUTEIILHON YaCTH MPOTrPAMMHOTO MaTepuaa, JOIyCcKaeT CyIECTBEHHbIE OIIHOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMHU BBINTOJTHICT IIpaKTHIecKre padoTsl. Kak mpaBuiio, oleHKa «HEyI0BIETBOPUTEIHHOY
CTaBUTCSA CTYJEHTaM, KOTOPbIE HE MOTYT MPOAOIIKUTE 00ydeHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 0 COOTBETCTBYIOIIEH JHUCIHUILINHE.
Kputepun orieHkr ypoBHS c(hOPMHPOBAHHOCTH KOMIIETEHIINIT U BBICTABIICHHE OLIEHOK 110 KypcoBoMy npoekty (KII) nnu kypcoBoit
padote (KP):

- Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIINH, OIIEHKa «OTIHIHO» (25 — 23 6amna ms KIT; 20 — 18 6amna mist KP): pabota
BBIIIOJIHEHA HA BEICOKOM IPO(ECCHOHAIBHOM ypoBHE. [10JIHOCTBIO COOTBETCTBYET IIOCTABICHHBIM B 3aJaHUHU LICIISIM H 3a/1a4aM.
[IpencrapieHHBII MaTepral B OCHOBHOM BEPEH, JOITyCKAIOTCsl MEIIKHEe HeTOYHOCTH. CTyJeHT CBOOOZHO OTBEYaET Ha BOIPOCHI,
CBSI3aHHBIC C TIPOEKTOM. BEIparkeHa cltOCOOHOCTE K IMpo(ecCHOHANBHOM afanTanyuy, HHTEPIPETaluy 3HAHUH 13
MEXAUCIUILUTHHAPHBIX 00macTen

- TToBbIIIEHHBIH YPOBEHDh OCBOCHHST KOMIICTEHIIHH, OIIeHKa «Xxopomioy (22-19 6amna mis KIT; 17 — 15 6amna anst KP): padota
BBITIOJTHEHA Ha JIOCTATOYHO BEICOKOM TPO(eCCHOHATFHOM YpoBHE. [lomyIieHo 10 3 HerpyObIX OImMOO0K, He BISIONINI Ha
pe3ynbrar. CTyJeHT OTBEYACT Ha BOIIPOCHL, CBA3aHHEIE C IPOEKTOM, HO HEIOCTATOYHO MOTHO.

- [ToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHLIUH, OLIeHKa «yaoBieTBopuTenbHo» (18-15 6anna ans KIT; 14 — 12 6amta ans KP):
YPOBEHb HEJOCTATOYHO BBICOK. JloMmyIieHo 10 5 OMmMO0K, He CyIIECTBCHHO BIIMSIONINX HAa KOHEUHBIH PE3yJIbTaT, HO X0/ PeIICHHs
BepHBI. CTyEHT MOXKET OTBETUTH JIMIIb Ha HEKOTOPHIE M3 3aJaHHBIX BOIIPOCOB, CBSI3AHHBIX C IIPOCKTOM.

- [ToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHIIUH HE cpOPMUPOBaH, OLEHKA «HEYJOBIETBOPUUTEIbHO» (MeHee 15 6amnos ans KII;
MmeHee 12 6amnoB it KP): paboTa BblnonHeHa Ha HU3KOM ypoBHE. JlonyIeHs! rpyOble ommOky. Pemenye npuHIMnuaibsHo He
BepHO. OTBETHI Ha CBA3aHHBIE C IIPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HEIIOHUMaHHE MTPEAMETa M OTCYTCTBHE OPHEHTAINH B
Marepuae mpoeKTa.

METOJIMYECKUE MATEPHAJIbI, OIIPEIEJISIOILIME ITPOLIEYPhI OLIEHUBAHWS 3HAHUI, YMEHHMI, HABBIKOB
U (UJIN) OTIBITA JIESITEJIBHOCTH, XAPAKTEPU3VYIOIIME STAITBI ®OPMUPOBAHMS KOMITETEHIWIA

OOmuii MopsIIOK MPOBECHUS MPOLICAYPHI OLICHUBAHUS 3HAHWUIN, YMCHHI, HABBIKOB U (MJIH) OIBITA ACSATEIbHOCTH, COOTBETCTBUE
MHIUKATOPaM JIOCTH)KEHHS C(hOPMHUPOBAHHOCTH KOMITCTCHIIMI OTPEICNICH B CICAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TTonoxeHue 0 TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOTHOH aTTeCTAIlMN 00YJaroIIXCs TT0 00pa3oBaTeIbHBIM
porpaMMam cpeaHero npodeccHoHaIsHOro 00pa3oBaHus Mo 00pa30BaTENLHBIM IPOTPAMMaM CPEIHEr0 MPOPECCHOHATBHOTO
oOpazoBanus B HUMU JITAY (B neficTByIOIIEH peaakiyn).

2. ITomoxeHue o (OH/IE OIICHOYHBIX CPENICTB IO 00pa30BaTEIBFHBIM IPOrPaMMaM CpeTHETO MPO(ecCHOHAIEHOTO 00pa30BaHUs B
HUMMU ATAY (B neicTBYOMIEH pelaKinm).

JIoKyMeHTHI pa3MellieHbl B CBOOOAHOM A0CTyIe Ha oduimaibaoM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['maBHas
ctpanuna/CeefieHns 00 00pa3oBaTellbHON Oprann3anui/JIokaibHbIe HOPMaTHBHEIC aKTHI.

6.4. Hepeqem, BU/I0B OLH€HOYHBIX CPEACTB

1. OHEHOYHELIE CPEJJCTBA TEKYIIEI'O KOHTPOJIA:

- pa3zaensl HHAUBHUYaIbHbIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaromuxcs;

- TOKJIaJ], COOOIICHHE TI0 TEME MPAKTUIECKOTO 3aHSATHS,

- 3aJ]a4M ¥ 3aJaHUs.

2. OHEHOYHBIE CPEJICTBA [TPOMEXYTOYHOM ATTECTALINU:

- KOMITJIEKT OMJIETOB IS 9K3aMeHa/3aueTa. XpaHUTCs B OyMaXHOM BHJIE Ha COOTBETCTBYOMIEH Kadenpe. [ToAIeKUT eKeroqHoMy
OOHOBJICHHIO W TTEPEyTBEPXKACHUIO. UKCII0 BApHAHTOB OMIICTOB B KOMITJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHe/3a4ueTe.




7. YHEBHO-METOUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |mox pen. B.B. OO0mas 1 HeopraHuYecKkast XUMHUs: yaeOHoe mocobue PocroB-Ha-lony: ®eHUKC,
Henucosa, Tananosa 2013,
B.M. https://biblioclub.ru/index.php?
page=book&id=271598
JI1.2 |amamosa O.10., Xumus: yaed. mocobue s CTyA. 04. U 3209. popM 00yd. HoBouepxkacck, 2022,
IIsatauueina E.B. Hampasi. "JlecHoe meno”, "JlanamadTHas apxuTexrypa', http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ IPUPOJIOTIOTB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
7.1.2. JlonoJHUTENbHAS JIMTEPATypa
ABTOpBI, COCTaBUTENIN 3ariaBue W3natenscTBo, ron
JI2.1 |KpamenunnnkoBa H. | Xumus: yueGHOe mocobue It CaMOCTOSTENBHOH paboTHl 1 Homxkap-Oma: III'TY, 2013,
I'., BunokypoBa P. . | mpakruyeckux 3aHATUN https://biblioclub.ru/index.php?
page=book&id=439185
JI2.2 | AnapueB A. 1., Xumust : COOPHUK 3371a4 ¥ YIPaKHEHUH: y4eOHO-METOINIECKOES HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckwit
rOCyZAapCTBEHHBIN
TEXHUYECKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.3 | EmenssnoBa E. O. OO011ast XUMUSL: IPAKTUKYM JInnenx: Jlnneuxui
roCyIapCTBEHHBIH
TeTarOTUIECKII YHUBEPCUTET
nmenu [L.I1. CemenoBa-TsH-
Illanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
J12.4 | CysopoB A. B., OO0mmas xuMusi: ya4eOHHK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtoauyeckue paspadoTku
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI3.1 | Apososo3osa T.H., Xumus: 1a00paTOPHBIN PAKTHKYM JUIS CTYICHTOB BCEX Hosouepxacck, 2018,
IManamosa O.10., HaInpaBJICHUH http://biblio.dongau.ru/MegaPr
IIstHuueHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI3.2 | HoBouepk. HHX.- XuMHUs: METOIUYECKHUE YKa3aHUsI 110 U3yUEHUIO Kypca U Hosouepxacck, 2020,
MEJHOp. UH-T BBIMOJIHEHHIO KOHTPOJILHON pabOTHI sl CTYJCHTOB 3a04HOM http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct. | popmbr 0OyueHus Hanpasienuii "Jlecroe neno", "Jlangmadtaas | oNIMI/UserEntry?
0O.10. llanamosa, apxutekrypa', "OKOJIOorus U NPUPOJONOIb30BaHuE" Action=Link FindDoc&id=33
T.W. IpoBoBo30Ba 7410&idb=0
7.2. Ilepeuyens pecypcoB HHGOPMALUOHHO-Te1eKOMMYHHKALMOHHOI ceTH "HTepHeT"
7.2.1 MH(POPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepevyeHb MPOrpaMMHOI0 obecrnedeHus
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybonunensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeito»
XP,7.8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.2 Dr.Web®DesktopSecuritySuiteAutusupyc K3+ 1Y l'ocynapcTBeHHBIH (MyHUIIATIATBHBINA) KOHTpAKT No

PIIA06150002 ot 15.06.2021 r. Ha nepenauy
HCHCKIIOYHTE/IbHBIX [IPAB Ha MCIOIb30BAHHUE IPOIPAMM JIst
5BM 000 «AUTU LIEHT»
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MS Windows XP,7,8, 8.1, 10; Cybnuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO

«CodrJlaiin Tpetia»

7.3.5

Microsoft Teams

HpeﬂOCTaBHﬂCTCH OecIIaTHO

7.3.6

MS Office professional; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO

«Cod1Jlaita Tpeitm

7.4 IlepedyeHb HH(POPMALNOHHBIX CIPABOYHBIX CHCTEM

74.1

+)

baszer manapix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru

7.4.2

OubnMoTeKa

ba3zer ganabix OOO Hayunas a1ekTpoHHAs http://elibrary.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJINHBI (MOIYJIA)

8.1

2321

CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CICIUAIM3HPOBAHHON MEOCIBIO H TEXHHYECKIMU
cpencTBaMy 00y9eHHs, CIy KaIllliuMH TSI IpeICTaBIeHs HH(opMarn ayauTopun: Habop
JIEMOHCTPALHOHHOTO 000pyJ0BaHNUs (IIEPEHOCHOIT): HOyTOyK Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1wT., 5xpan HacTeHHbIH — 1 WT.; YuyeOHO-HarIsAAHbIE TOcOOUs — 9 1T, ;
Jocka - 1 miT.; Paboune Mecta cTyaeHTOB; Pabodee MecTo mpemnonaBaTesisl.

8.2

2313

CrnennanbHOE TOMENIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOEIBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHS, CIy KaIlUMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060pynoBaHus (IepeHOCHoi): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoektop Acerx113PH — 11T., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAIHBIE TOcoous — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermonaBarens.

8.3

2305

IomemeHne yKOMIUIEKTOBAHO CIICIIMATN3NPOBAHHON MEOETBI0 1 TEXHHIECKUMH CPEICTBAMH
00y4eHHUs1, CIYKAIUMHU JJIs IPeICTaBIeHUS HHPOPMAlUK U OCHAILIEHO KOMITbIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO TIOIKITIOUEHHS K ceTh «IHTepHeT» 1 00eCIeYeHHEeM JOCTYIIA B JICKTPOHHYIO
nHpopMannoHHO-00pa3zoBatenbHyTo cpexy HUMU Jlonckoit TAY: Kommsiotepst Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mrt.; Monutop VS — 1 mt.; Monutop
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpanbuas Oubnuorexa;

Crombl KoMnbIOTepHBIE — 6 MT.; Ctoy-TyMOa — 5 iT.; Crynbs — 16 miT.; TeMmaTHUecKHe TUIaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyseHToB; Pabodee MecTo mpenoaBaTes.

8.4

2102

CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 U TEXHIYECKIMU
CpencTBaMH 00y4eHHsI, CIy KaIlllUMHU ATl IpeCTaBIeHHs HH()OPMAIK OOIIBIION ay TUTOPHH:
Habop nemMoHcTpannoHHOro 000pynoBaHus (IIEPEHOCHOH): 9KpaH - 1 WT., mpoekTop - 1 mT., HeTOyK
-1 wrr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 mwir.; Ilnura snexrpudeckas — 1 wr.; [lnuta
narpeBarensHas ES-HA3040 — 1 mt.; Nazoanamusarop ['XII-3M — 1 mt.; Oreerymutens — 1 mT.;
Benpo xonycHoe — 1 mr.; Jlaboparopnas nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIs
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeJuKaMeHTaMu — | mT.; Mebenp maboparopHasi;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmnbHslil mxad - 1mT.; Becs! Texaoxummaeckue BJIKT-
500 - 1mT.; MyddenbHas neus - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
MPEenoAaBaTes.

9. METOIMYECKHUE YKA3AHUA JJIA OBYYAIOIIIUXCA ITIO OCBOEHUIO JTUCHUIIIIMHBI (MOAY JISA)

1.

[Monoxenne o Tekymien arrecranuu odydaromuxcs B HUMUW JITAY (BBeAeHO B AcicTBHE MpukazoM aupekropa Nell9 ot

14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi TAY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum mgoctymna:
http://www.ngma.su - 27.08.2016

JposoBo3oBa, T.U. Xumus [DekTpoHHBIA pecypc] : 1ad. mpakTUKyM st ¢Tya. Beex Hampasi. / T. W. JIpoBoBo3osa, O.
10. lanamosa, E. B. [IatHunbiHa ; HoBouepk. unx.-menuop. uH-T Jlonckoil 'AY. - HoBouepxkacck, 2018.

3. XuMuA: METOA. yKa3aHHS 10 M3yd. Kypca | BBII. KOHTpP. pabOThI AT CTYA. 3204. (POPMBI 00YH.

/ HoBouepk. umx.-menuop. uH-T JJouckoit [AY, Cocr.: O.10. lllanamosa, T.W. IpoBoBo3oBa, HoBouepkacck, 2020.

2.5.
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