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

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 16
caMocCTOsTebHas 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
Bunb! koHTpONA Ha Kypcax:
KonTponsHas pabora 1 ceMecTp

DK3aMeH 1 CeMEecCTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

2.1

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

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

Hukn (pa3gen) OIL: | b1.0

3.1

TpeboBaHust K NpeIBapUTEIbHON OAT0TOBKE 00y4aI0LIErocs:

3.1.1

3HaTh:

3.1.2

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

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

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

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECKOT'0 3KCIICPUMCHTA

3.2

JAucuuniaunbl (MOay/4) U NPAKTHKH, A1 KOTOPbIX OCBOEHHE JAHHOI IMCHUILIUHBI (MO1YJ5) HE00X0IMMO KaK
npejauecTByionee:

3.2.1

I'eorpagust

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeEeHNE

325

dusuka

3.2.6

T'eonorusa

3.2.7

T'eoskomorus

3.2.8

VYuenne o chepax 3emn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

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

3.2.12

Y4eOHas TexXHOIOTHUeCKas (IPOSKTHO-TEXHOIOTUIECKast) TPaKTHKa

3.2.13

OKoJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrenosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIN3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTHIECKAsT) MPaKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

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

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

(MOJLYJIST)

OIIK-1 :

Crnioco0eH pemiaTh THNOBbBIE 32/1a4M NPogecCHOHAIBHOI 1esITeIbHOCTH HA OCHOBE 3HAHUIT OCHOBHBIX 3aKOHOB

MAaTEMATHYECKHX U €CTECTBEHHBIX HAYK C IPUMEHECHUEM 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 3adKOHOB MAaTECMATUYCCKUX 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

HaumeHoBaHue pa3neioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeuyanne
TeM /BUA 3aHATHUSI/ Kypc




Paznen 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 /JTex/ OIIK-1.1 JI1.1 JI1.2
JI1.3J12.1
2.2
JI2.3J13.1
Paznen 2. 2. CTpoeHue aToma.
Ilepnonnyeckas cucrema
iemenToB JI.U. MenaeneeBa.

2.1 Crpoenune atoma. CTpoeHre aToma OIIK-1.1 JI.1J11.2
U CHUCTEeMaTHKa XUMUYECKHX OIIK-1.2 JI1.3J12.1
a1eMeHToB. [lepuonuyeckas J12.2
CUCTEeMa U U3MEHEHHUE CBOWCTB JI2.3J13.1
9JIEMEHTOB. 21
/JTex/

Pazpnes 3. 3. XumMnveckasi CBA3b U
CTPOeHHe MOJIEKYJI.

3.1 XuMu4eckast CBSI3b U CTPOCHHUE OIIK-1.1 JI1.1J11.2
MOJIEKYI. JI1.3J12.1
Tumnst XUMUYECKON 2.2

cBsa3u. CtpoeHue u JI2.3J13.1
CBOMCTBA MOJIEKYJL 21
Paznen 4. 4.IHepreruxa
XMMHYECKHX NPOLeCcCoB.

4.1 DHeprerudeckue 3P PeKTs OIIK-1.1 JI1.1 J11.2
XUMUYECKUX peakiyuid. OyHxuun JI1.3J12.1
cocrosiHus. 3akoH ['ecca n 2.2
cIenCTBHE U3 Hero. /Jlex/ JI12.3J13.1

31
Pazgen 5. 5. Cxopocth
XHMHUYECKUX peakuuii u
XHMMHUYecKoe paBHOBecHe.

5.1 CKOpPOCTh XMMHUYECKUX PEAKIMHA 1 OIIK-1.1 JIT.1J11.2

XuMHu4eckoe paBHoBecwHe /J1ab/ OIIK-1.2 JI1.3J12.1
.2
JI2.3J13.1
91
Pa3znea 6. 6. Bona. Odmas
XapaKTepHCTHKA PacTBOPOB.

6.1 OO0m1ast xapakTepuCTHKA OIIK-1.1 JI1.1J11.2
pPacTBOpPOB. JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa J12.2
pactBopoB. PUBUKO-XUMHYECKHE JI2.3J13.1
CBOICTBA PaCTBOPOB 31

HEDJIEKTPOJIUTOB u
AJIEKTPOJUTOB (aHAITN3
KOHKPETHBIX CUTyanuii)

/JTex/

6.2 OO11ast XapaKTepUCTHKA OIIK-1.1 JIT.1J11.2
pactBopoB. Pacyer koHLIIEHTpanuu JI1.3J12.1
pactsopos /IIp/ 2.2

JI2.3J13.1
31
Pa3zpnes 7. 7. PacTBOpbI
3J1eKTPOJIMTOB.

7.1 Peakiuu B pactBopax OIIK-1.1 JI1.1J11.2
JJIEKTPOJIUTOB. OIlK-1.2 JI1.3J12.1
/J1ab/ 2.2

J12.3J13.1
31

7.2 CBoiicTBa pacTBOpPOB. OIIK-1.1 JI1.1 J11.2
Konnurarusueie cBoiicTBa JI1.3J12.1
pacTBopoB (perieHue J12.2
CUTYaIlMOHHBIX 3a]a4). JI2.3J13.1
Mp/ 31




Paznen 8. 9. OkucanrebHO-
BOCCTAHOBHTEJIbHbIE PEAKIIUH.
OCHOBBI J1IEKTPOXUMHH.

8.1 Peakiun oxucienus- 1 2 OIIK-1.1 JI1.1J11.2 0
BoccTaHoBJeHus /J1ab/ JI1.3J12.1
2.2
J12.3J13.1
31
Pazpen 9. 10. Xumuueckast
uaeHTH(UKANMA
9.1 M3yueHne TeopeTHIecKux 1 59.5 OIIK-1.1 JIT.1J11.2 0
BOIPOCOB, BHINOJIHEHHUE JI1.3J12.1
TEOPETUYECKUX 3alaHUMH, pEIICHUE 2.2
3a1a4. BrimoaHeHne KOHTPOIBbHOM JI2.3J13.1
pabotsr. /Cp/ 31
Pazpmes 10. 11. KomniiekcHbie
coeTMHEeHUsl
10.1 N3ydenne TeopeTu4ecKux 1 59.5 OIIK-1.1 JI1.1 JI1.2 0
BOTIPOCOB, BBITIOJHEHNE JI1.3J12.1
TEOPETUUYECKUX J2.2
3aJIaHM, BEITTOJTHCHHIE JI2.3J13.1
KOHTpOJIbHOHI paboTs! /Cp/ 31
Paznen 11. 12. Kontpoas
11.1 IToaroroBka K UTOrOBOMY 1 9 OIIK-1.1 JI.1J11.2 0
KOHTPOJIIO OCBOCHUS AUCHIUTUINHBI OIIK-1.2 JI1.3J12.1
B (hopMe dK3aMeHa. /DK3aMeH/ 2.2
J12.3713.1
21
6. ®OHJ1 OIEHOYHBIX CPEACTB
6.1. KoHTpoJbHbIe BONPOCHI U 3a/1aHUS
Bompock! 11 ipoBeeHHST IPOMEXKYTOYHOHN aTTecTally B popMe dK3aMeHa:
1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHHS MAcChl M DHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.
2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOLICHUH, 3aKOH ABOTaJIpO M €r0 CICIACTBHUS. METOMBI ONpeIeICHHs
MOJICKYJIIPHBIX Macc ra3oB.
3. Ilepuonuueckuii 3axoH u nepuoguueckas cucrema [I.J1. Menneneesa. Ilepuonsl, Ipynnsl U NOATPYIIbL IEPUOANYECKON

cucteMbl. CBs3b CTPOCHHS aTOMa C IOJIOXKECHHUEM 2JICMCHTOB B nepnoanqecxoﬁ CUCTEMC.

4. Crpoenune atoma. [locrynater bopa.

5. KBanTtoBble uncna, nx GU3NIECKUIl CMBICII.

6. OnekTpoHHast opOUTaNb U «KBaHTOBas stuedika». [Ipunrun Ilaynu. IIpasuno XyHpga.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMUYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHbIE (hOPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOEHHS MX JICKTPOHHBIX 000J0YEK. DHEpPrusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. XvMUYecKas CBSI3b U €€ OCHOBHBIE XapaKTEPUCTHKHU.

11. KoBasieHnTHast XuMudeckas: CBsA3b, €¢ Pa3HOBUIHOCTH. MeTo/ BalEeHTHBIX CBA3CH.

12. Crioco651 00pa3oBaHusl KOBaJICHTHON XMMHUECKON CBS3H.

13. ['uGpuauzanns aTOMHBIX AJIEKTPOHHBIX OpOUTaNel U e¢ BUBIL.

14. INonsipHOCTH XUMUYECKON CBSI3HM. DIEKTPUUECKUH MOMEHT AMIIOJNSA MOJIEKYJIbI.

15. Honnas cBs3pb, €¢ ocodennoctu. CTerneHh HOHHOCTH CBS3H.

16. BonoponHas cBsizb, €€ 0COOEHHOCTH M BIUSHUE HA CBOMCTBA BEIIECTB.

17. TepMoxuMmus, ee OCHOBHEIC OIIpeeIeHHs. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHsIs SHEeprus M SHTANBNHA. DHepreTHdeckue dPPEeKTsl XUMHUECKUX MTPOIIECCOB.

19. Makpo- ¥ MUKpPOCOCTOsIHUE BellecTBa. BeposSTHOCTh COCTOSHUS CUCTEMBI M SHTPOIUS.

20. HampaBneHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHHST XMMHUYECKUX peakuuid. DHeprus ['mudoca.

21. Xumunyeckas KMHEeTHKa. CKOPOCTh XUMHUYECKHX PEaKIMii B TOMOT€HHOH M reTepOreHHON CHUCTEME.
22. BiusHue npuposl pearupyroliuX BEHIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.
23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MexaHu3M JeHCTBUS KaTalau3aTopa.
24, OO0parnMble 1 HeOOpAaTHUMBIE XUMHYIECKHE PEaKIUH. XHUMHIECKOe PaBHOBECHE.

25. CwMmemenue xumuueckoro pasHosecus. Ilpunnun Jlelllarense.

26. Bopa, e¢ ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

27. AHoManbHbIe CBOMCTBA BOJBI, UX NMPUYKMHA U POJIb B IPUPOJE.

28. PactBopsl. 'mapataas teopus J[.J1. Menneneesa. TermmoBeie 3¢h(eKTs pacTBOpEHHS.

29. PacTBOpuMOCTh TBEpABIX BEUIECTB B KUIAKOCTSX.




30. PacTBOpuMOCTb ra3oB B JKHUIKOCTSX.

31. KoHueHnTpanus pactBopoB, €¢ BUJIBI.

32. OcMoc, ocMOTHYECKOE JaBJIeHHe pacTBOpoB. 3akoH BanTt — ['odda a1t pacTBOPOB HEINEKTPOIUTOB W 3IEKTPOIUTOB.
33. INoHmwkeHne QaBIeHNS HACBHIIIEHHOTO Iapa pacTBOPHUTEIS HAJ pacTBOPOM. 3akoH Payis I pacTBOPOB HEINEKTPOIUTOB
Y DJIEKTPOJIUTOB.

34. [oBblIeHHE TEMIIEpaTyphl KUIIEHUsI pacTBOPOB. 3akoH Payiis aist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIUTOB.

35. IlonnxeHue Temneparypbl KpUCTAJUIM3AMK pacTBOpa. 3aKoH Payiis A pacTBOPOB HERNIEKTPOIUTOB U AIIEKTPOIHUTOB.
36. Teopus 31€KTPOJUTUUECKON TUCCOLMALUY.

37. ITpumenumocTh 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOJIUTOB.

38. CrnaOble 3JEKTPONIUTHI, UX AUCCONMANus. 3akoH pazbasiieHuss OcTBalbaa.

39. CunbHBIE MEKTPOIHUTHI, UX TUCCOIUANNSL. AKTHBHOCTh HOHOB.

40. Peakuuy moHHOrOo 0OMEHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

41. DneKTpoITHYECKass AUccouuanys Boasl. HelTpanbHble, KUCIBIE U ILEJI0YHbIE PACTBOPHI.

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

43. I'uaponus, ero KONWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTH TUAPOJHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
44. I'maponus coneit u ero Bubl (Ha MpUMEpe YPaBHEHUM IMAPOIN3a COOTBETCTBYIOIUX COJIEH).

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

46. JlucriepcHBIe CHCTEMBI, UX KIacCH(HUKAIMS TI0 CTENICHH JUCTepCHOCTH. CBOOOMHO- M CBA3HOJUCIEPCHBIE CUCTEMBI.
47. YcroitunBocTh TUCEpCHBIX cucTeM. DakTopbl CTa0MIU3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Komnounnsie pactBopsl. CTpoeHHE KOJJIOUTHOW MHIIEIUIHI.

50. Koarynsamus KOIIOHIHBIX PacTBOPOB M (haKTOPHI, €¢ BBI3BIBAIOIIHUE.

51. THUNBI OKUCIUTENIBHO-BOCCTAHOBUTEBHBIX PEAKLUI.

52. Peakiun oxucnenus. BaxHeime BocCTaHOBUTEIH.

53. Peaxiiuu BoccranoBnenus. Baxueiiue oxucnureny.

54. OKHUCIIUTENILHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIBI U PsJl HAIPSDKEHUH METaIOB.

56. Kopposust meTanioB u ee BUIBL.

57. Mertoabl 3alMTEl OT KOPPO3UU METAILIOB.

58. INonsiTue xumudeckoil uneHTudukanuy. KauecTBeHHbIC peakii Ha UOHBI.

59. CocTraBiicHHE YpaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBHUTEIILHBIX PEAKIMH, PeaKiMii HOHHOTO OOMEHa, THPOJIn3a COJICH.

3AJIAHUS JIJI KOHTPOJIbHOM PABOTHI CTYIEHTOB

3A0YHOU ®OPMbI OBYUEHU S

PaboTa cocTOUT U3 BOMPOCOB, OXBATHIBAIONINX KypC TUCIUIUINHBI, H BBIITOTHICTCS TI0 OJJHOMY U3 YKa3aHHBIX BapHaHTOB. [lepeueHb
BapHUaHTOB 33/IaHUI KOHTPOJILHON paOOTHI, METO/IMKA €€ BHIMOTHEHUSI U HE00X0JUMasl JIUTEPaTypa NPUBEACHBI B METOINIECKIX
YKa3aHHSIX U HaITMCaHHUs KOHTPOJIBHOM paboThl. BeiOop BapuaHTa onpeneinsercs nepsoid OyKBoi (GpaMIUINK CTyJCHTA U MOCIeIHEH
IO 3a4eTHON KHIKKH. KaXKIIpIil CTYICHT BBITOJHIECT KOHTPOJIBHYIO pa0OTy B COOTBETCTBUH C BAPUAHTOM 33J[aHHUS,
OIIpeAeIsIeMOro Mo ABYM IOCIeTHUM nudpam ero mudpa (HoMep CTyIeHIeCKoro OnneTa 1 3a4eTHO karkku). Hampumep, mmdp
crynenra 30512, T.e. nocneanue ungpsl ero 12. CiaenoBaTesibHO, CTYIEHTOM J0JDKHA OBITH BBIIIOJHEHA KOHTPOJbHAS padoTa,
BKITIOYAIOINAs 3a/1a4M BapuaHTa 12 B Tabmuie 2.

IepedeHsb BOMPOCOB KOHTPOJIBHOM pabOThI

1. Uro Ha3bIBaeTCs DKBUBAJIEHTOM 3JieMeHTa? UTo Takoe dSKBUBaJICHTHAs Macca? DKBHBaJCHTHBIH 00Bb-eM? Paccuurarth
SKBUBAJICHTHBIE MAcChl yIIIEPO1a, UCXOIS M3 COCTaBa OKCHJA U AUOKCUAA YTIIepoa.

2. Yro Ha3bIBaeTCs HKBUBAJIEHTOM CJIOXHOTO BemiecTBa? Kak onpenensorcss SKBUBAJICHTHBIE MAcChl OK-CHUI0B?
OCHOBaHHMH? BEMUCINTG SKBUBaJICHTHBIE Macchl OKcuoB amoMuHuSA Al1203 u xpoma CrO3, runpokcunos ammonnss NH4OH n
Gapust Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CJIOXKHOro BeulecTBa? Kak ompenenstorcsi SKBUBaJIeHTHbIE Macchl kucioT? Coneit?
BerauciuTh SkBHBaNieHTHBIE Macchl hochopHoit kuciaoTsl H3PO4, cepoBonopoanoit kuciotel H2S, cynbdara amomunns Al2(SO4)
3 u pocdara kansimst Ca3(PO4)2.

4. BbIUMCIINTD SKBUBAJICHTHYIO MacCy OCHOBaHUS, 3Has, YTO 2 T €r0 B3auMOJEHCTBYIOT 6e3 octaTka ¢ 1,829 r comsHoii
kucinotsl HCL

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

6. BbIuncIUTh aTOMHYIO MacCy YEThIPEXBAJICHTHOIO 2JE€MEHTa, 3Has, YTO ero oxkcuj coxepxut 13,39 % xucnopona.

7. Ha Boccranosienne 9,9375 r okcuza JBYXBaJIGHTHOTO METaJlIa M3PAcXoJl0BaHO 2,8 J1 BOAOPOA, U3-MEPEHHOTO TpH H.Y.
UeMy paBHbI 5KBHBAJICHTHBIE MACChl OKCUIA, METaJl1a, aTOMHasl Macca Merana? Kakoil 3To Metamn?

8. Ha pactBopenue 8,43 r meramia norpeboBanoch 7,35 T cepHON KUCHOTHL. ONpenennTh SKBUBAJICHT-HYI0 Maccy MeTaylia
¥ 00beM BBIJICIUBILIETOCS BO0po/a (YCIOBHS HOPMaIIbHBIE).

9. OmnpenenuTs SKBUBAIECHTHYIO Maccy M Ha3BaHHE ABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITEC-HAIOT M3 pacTBOpa
cepebpsiHO# conu 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAJICHTHYIO MacCy U Ha3BaHHUE ABYXBaJeHTHOro meramna, 0,12 T KOTOpOro BBI-TECHSAIOT U3 KHUCIIOTHI
112 M1 BOOpOIa, M3MEPEHHOTO TIPH HOPMATBHBIX YCIIOBHUSX.

11. IIpu cxxuranuu 0,9 r TpexBaJeHTHOrO MeTajula MoiydeHo 1,7 r ero okcuaa. OnpenenuTs aTOMHYK Maccy MeTajla u

COCTaBUTH (HOPMYITY €ro OKCHJIA.




12. CkoibKO MOJIEHl U 9KBUBAJICHTOB COCTAaBISIOT 342 kr cynbdaTa amomuaus Al2(S04)3?

13. ChopmymupoBath 3akoH ABOraapo u ero cieactBus. Kakoit oobem 3anumaroT 1022 MosieKysl a30Ta MPH HOPMaTbHBIX
ycnoBmsix? Kakyro Maccy mMeeT 3To KOJIMUecTBO a3oTa?

14. Uro Takoe mMosb? CKOIBKO MoOJei comepkutrcst B 1 M3 m000ro raza npu HOPMadbHBEIX yCIOBHAX?

15. [TnoTHOCTD MapoB cephl MO KUCIOPOAY paBHa §. VI3 CKONBKUX aTOMOB COCTOMT MOJIEKyJia cephl?

16. Macca | 51 kxpuNTOHa IMPU HOPMAaNbHBIX yClIoBUAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMUT MO-JIEKyJNla Tra3a KpUNTOHA?
17. Kaxkoit 06peM mpr HOPMaTBHBIX YCIOBHAX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca | 11 ogHoro u3 ra3oB paBHa 1,34 1, a gpyroro — 1,26 r. BEIYHCIUTD MONICKYISIPHBIE MAcChl ATUX Ta30B, UX
TUIOTHOCTH 110 BOJOPOAY U YUCIO MOJIEKYJ B 1 J1 KaXJ0ro rasa.

19. CKkoJbKo a) Mosteld; 0) MOJIEKYJT BOAOPOa COACPIKUTCS B 5 M3 3TOro rasza, H3MEPEHHOTO TP HOP-MAJIbHBIX yCIOBUIX?
20. Kaxkoit 06beM mpu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 0,1 Mombs okcuna asora N2O; 6) 0,5 sxBH-BaneHTa BOJOPOAA
H2; B) 0,3 monb okcupa yrinepoaa CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamu? JlaTh KiaccH(UKALNIO OKCHIOB, IIPUBECTH IPUMEPHI U 1aTh CUCTEMAaTHUECKHE
Ha3BaHUL.

22. Uro sBiseTCs BaXKHEHIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpuMepsl COOTBETCTBYIO-IUX PEAKIUi U JaTh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMATHUECKON HOMEHKIATYpe.

23. Urto siBiIsieTcs BaKHEHIIMM MPU3HAKOM KUCJIOTHBIX OokcuAoB? IIpuBecTH mpuMepsl COOTBETCTBYIO-IIUX PEAKIMI U aTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYPE.

24, B 1yem ocobGeHHOCTb amdoTepHBIX OKCHA0B? Kakue 13 mpuBeAEHHBIX HU)KE OKCHJIOB 00J1a1al0T aM(OTepHBIMU

coiictBamu: ZnO, FeO, NiO, A1203, Fe203? IMoateepauth aMpOTEPHOCTh COOTBET-CTBYIOIINUX THAPOKCHIOB PEAKIMSIMUA U

Ha3BaTh B3aNMOJACHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIATYpe.

25. Kakue BemecTBa Ha3bIBatOT oCHOBaHUsIMU? Hammcats opMyIibl THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATHYECKONH HOMEHKIATYPE.

26. C KakiMHU W3 TEePEeYHCIICHHBIX HIDKE BEIECTB MOXeT pearnpoBats runapokcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hanucats ypaBHEHUs peakUuil U Ha3BaThb B3aUMOICHCTBYIOLINE BEIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

27. Kakue Bemecta Ha3bIBalOTCs Kuciaoramu? UTo Takoe OCHOBHOCTH KHCHOTHI? IlpuBecTr mpumepsl OJHO-, ABYX- U
TPEXOCHOBHBIX KHCI0T. HanucaTs peakiyy MX B3aUMOJIEHCTBHS C THAPOKCUIOM HATPUs U Ha3BaTh BCE Pearkpyrollue BEIECTBA MO
CHUCTEMaTHYeCKOX HOMEHKJIAType.

28. C xaxumu u3 okengoB MgO, CO, Fe203, P205, ZnO Moxet pearnpoBath cepHas kuciaoTra? Hamu-cats
COOTBETCTBYIOIUE PEAKIUH U HA3BAaTh B3aMMOEHCTBYIOIIME BEIIECTBA 110 CHCTEMAaTUYECKOI HOMEHKIIAType.

29. Kaxue peaknuu xapakrepHbl it kucinot? [IpuBectu mpuMepsl TakMX peakiMid JJIs a30THOM KUCIIOTHI M Ha3BaThb BCE
B3aMO/ICHCTBYIOIIHE BEIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 nepedyrcieHHbIX HUXKE KHCIOT MOTryT obpaszoBath kuciele conu: HC1I04, H2SO4, CH3COOH, H3PO4, HCI?
Hammcats opMyJIbI KMCIIBIX COJICH M Ha3BaTh MX 110 CUCTEMAaTHYECKOH HO-MEHKIIATYpE.

31. Kaxne BemecTBa Ha3bIBafOTCS cOMAMHU? JaTh KIaccHpUKanUIo cojel, MPUBECTH NPUMEpPhI CPe-HNX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIIATYPE.

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

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

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

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

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

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

KHCJIOTEL.

37. Hanwmcats ypaBHeHus peakuuii obpazoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOICHUCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB;,  0) OCHOBaHUS U KMCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHIA U KHUCIIOTHI; T) OCHOBAHUS U
KHCJIOTBHI.

38. Harmmcats ypaBHEHHs peaxiui, JIKAIMX B OCHOBE MOJTYUCHHS BaXHEHIMX ynoOpenuit — cynep-docdara Ca(H2PO4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. HazpaTs conu, BXOJSIINE B COCTaB ATUX yA0OpEHHUIA.
39. Harmmcats GopMysiel KHCIOT, oTBevaromux okcuaamM MnO3, Mn207, V205, CrO3, P205. HanucaTh ypaBHEHUsT peakinnit
B3aMMOJICHCTBHS 3TUX KUCIOT C THAPOKCHIOM Kallisl M Ha3BaTh ITOJyYSHHBIE CO-JIU [0 CHCTEMAaTHYeCKOH HOMEHKIIAType.

40. C KakiIMHU W3 TIePEeYHCIICHHBIX HIDKE BeIlecTB OyIeT pearnpoBarh coisHas kuciora: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEaKIHii U Ha3BaTh MOJIyUYEHHBIE BELIECTBA [0 CU-CTEMAaTHIeCKO HOMEHKIIAType.

41. KBaHTOBBIC UHCIa NIEKTPOHA: 0003HAUYEHUE, IPUHUMAEMBbIE 3HAUCHUS, PU3UIECKUH CMBICI. UTO XapakTepusyeT IIIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTaigbHOEe kBaHTOBOe umcio? Kak oHO Belpaxkaercs? UTO 03HAUAET MOHSATHE «IHEPreTHUECKUE

noaypoBHU»? UeMy paBHO MaKCHMaJIbHO BO3MOYKHOE YUCIIO 3JIEKTPOHOB Ha KaKIOM U3 moaypoBHei? Kakue popMbl UMEIOT
3JICKTPOHHBIE O0Jaka s-, p-, d-, f- anexkTpoHoB?

43. Kakoe U3 KBaHTOBBIX YHCEJN OIpENesieT OPUCHTAINIO SIEKTPOHHOr0 obsiaka B MpocTpaHCTBe? CKOIBKO
MIPOCTPAHCTBEHHBIX OPUEHTAIII BO3MOXKHO: a) st S- QJIEKTPOHOB; 0) JUIs P- 2JEK-TPOHOB; B) AJs d- U f- 27eKTpOHOB?
44. CocCTaBHUTh 3IEKTPOHHYIO (hOPMYITy 3JIeMeHTa, Ha M-3HEpreTHYeCKOM ypOBHE KOTOPOro Haxomutcst 10 31IeKTpoHOB.

PacriperenuTs BCe 3IIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 YHEPreTHUECKIM sSaeiikaM. B kakom meprose, rpyIie u HoATpyIIe
HEePHOANYECKON CUCTEMBI HAXOJUTCS ITOT 3JIEMEHT?

45. CocCTaBUTh HIEKTPOHHYIO (hOPMYITy 371eMeHTa, Ha N-9HEepreTHueckoM YPOBHE KOTOPOTO HAaXOAWTCS 12 3JIeKTPOHOB.
PacriperenuTh BCe 3IIEKTPOHBI aTOMa 3TOTO AJIEMEHTa 110 SHEPTeTHYSCKIM sSaeiikaM. B kakom meprose, rpyIie 1 HoArpyIIe
HNEPUOJUYECKON CUCTEMbI HAXOJUTCS 3TOT HIIEMEHT?

46. Cdopmynuposate npasuiio ['yuaa. [Touemy Ha mocneHeM 3JEKTPOHHOM CIIO€ Y MEIU M XpoMa HaXOIUTCS TOJBKO MO




OJTHOMY S- 2JEKTPOHY?

47. Kakoe MakcnmanbHOE YHCIIO JICKTPOHOB MOXET HaXOJMTHCS HA S-, p-, d- 1 f- moxypoBHsx? IIpu-BecTH mpuMepsl.
48. N300pa3uTh CTPOCHHUE 3IEKTPOHHBIX 00O0JIOUEK aTOMOB JXKee3a U KPHIITOHA

a) DIIEKTPOHHOH (hopMyIIoH;

0) PHEPreTUYECKUMH STYCHKaMHU.

49. ITouemy BO BTOpPOM IEpHOJIE IIEPUOANYECKOI CUCTEMBI HE MOXKET OBITH Oosiee BOCbMH 31eMeHTOB? OOBSICHUTD 3TO,
UCXOJSl U3 CTPOEHUS AaTOMOB.

50. N3006pa3uts pacmpeneneHne 3IeKTPOHOB MO KBAaHTOBBIM sYeHKaM B aToMax aproHa, Kambiws, ¢oc-dopa.

51. Uro Ha3bIBaeTCs HOPMAaJbHBIM MM OCHOBHBIM cOCTOsHHEM aToma? UTo Ha3bIBaeTCs €ro BO30Y:K-IAE€HHBIM COCTOSHHEM?
W300pa3uts pacrpeneneHie 3JIeKTPOHOB 10 KBAaHTOBBIM sdefkaM B HOPMAaJIb-HOM U BO30YKAEHHOM COCTOSIHHH CEpHI M XJIOpa.

52. INowemy xucmopox u Gprop MPOSBISIOT MOCTOSHHYIO BAJICHTHOCTH, a UX aHanord B VI u VII rpym-nax nepuoandeckoi

CHCTEMBI cepa 1 XJIOp — nepeMeHHy0? 11300pa3uth pacrpeaesieHue JIeKTPOHOB aTOMOB 3THX JJIEMEHTOB MO KBAHTOBBIM siYeHKaM B
HOPMaJIEHOM ¥ BO30Y’KICHHOM COCTOSTHMSIX.

53. CoCTaBUTH MOJTHBIE JEKTPOHHBIE (POPMYITBI Te3HsI, TepMaHUsI, BaHAIUS U AUCTPo3us. K KakuM 3J1eKTpOHHBIM
ceMeiicTBaM IpUHAATIEKAT 3TH HIEMEHTHI?

54. CocTaBUTh MOJIHBIEC JIEKTPOHHbIE (HOPMYJIBI KalbLUsl, MEAN, CBUHIA U IUIyTOHUS. K KakUM 3JIeK-TpOHHBIM CeMeWCTBaM
TPUHAIJICKAT 3TH SIEMEHTHI?

55. Kak m3MeHSFOTCSI CBOICTBA P- 3JIEMEHTOB C YBEIWYEHHEM 3apsiIOB SIEp MX aTOMOB: a) B Mpeerax JaHHOTO Ieprona; 0)
B Mpejenax JaHHOH rpynmnsl. OTBET NPOMLTIOCTPHPOBATH IPHUMEPaMH.

56. Kakue »neMeHThl IepHoIUUeCKOl CHCTEMBI MPEJCTABIAIOT COO00I caMblil aKTHBHBII METall M Ca-MbIi aKTHBHBII
HemeTaun? JlaTh 0OBSICHEHUS U COCTaBHUTH MTOJHBIE 3JICKTPOHHBIE (POPMYJIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe MOTEHIMAJI HOHM3AIMU d1eMeHTa? UTo Takoe CpoACTBO K 3MEKTpoHy? Kak M3MEHSIOTCS 3TH BEIHUYHHEI C
BO3pacTaHUEM 3apsfa spa JIEMEHTOB B Npefieax: a) rpymnmnsl; 6) nepuonaa?

58. B gem 0cOOEHHOCTD 3JIEKTPOHHOTO CTPOCHUS JIAHTAaHOMIOB M aKTHHOHMOB M KaK OHA OTPakaeTcs Ha WX XMMHYECKUX
CBOMcCTBAx?

59. BaseHTHBIE 2J€KTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOpMyIaMHu: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH 37IEMEHTHI M COCTABBTE MOJIHBIE 3IEKTPOHHbIE (POPMYJIBI NX ATOMOB.

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

61. Jlartb o0mue npeacTaBieHnst O BOSHUKHOBEHUH XUMHMYECKOH CBSI3M M €€ OCHOBHBIX XapaKTepHCTH-Kax. YTo Takoe JUIMHA
cBs3H, ee 3Heprus? Yo Takoe BaneHTHbIE yruibl? [IpuBecTy npumepsl.

62. CdopmynupoBaTh OCHOBHBIE TIONOKEHUS MeTOJa BaeHTHBIX cBs3eil (BC). Onucars ¢ mo3unuii metoga BC cTpoenue
monexyn H2 u N2.

63. [TpuBecTy mpUMEPHI MOJICKYJI BEIIECTB, B KOTOPBIX aTOMBI COCJIMHSUINCH Obl KOBAJIECHTHOM MOJSAP-HOW M HETIOISIPHOMN
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3aIell IeKTPOHHbBIX 001aKkoB. Kakoil yrom Mexmy cBA3SMH B 3TOIt
Mornekyne? M300pa3uTh ee NpOCTPaHCTBEHHYIO CXEMY.

65. [IpuBecTr mpUMep MOJEKYJBI ¢ Sp2- THOPUAN3AIUCH AIIEKTPOHHBIX 00JIakoB. Kakue yribl MEXIy CBS3SIMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. [IpuBecTu mpuMep MOJEKYIbl ¢ sp3- THOpUAN3ALIUEH NEKTPOHHBIX 00sakoB. Kakue yribl MeKAy CBA3sIMU B 3TOM
Moutekyie? V300pa3uTs ee mpocTpaHCTBEHHYIO CXEMY.

67. N3o6pazutsb crpykrypHbie Gopmyinsl coeauaenmnii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETICHU
OKHCIICHHOCTH 3JIEMEHTOB B 3THX COeIUHEHHAX? Kakie TUITBI XUMHUECKUX CBSI3eH NMMEIOT MECTO B MX MOJICKyTax?

68. Uro Takoe 6- u m- cBsa3u? M300pa3uth reomeTpudeckyto cxemy obpazoBaHus mosiekyn H2 u N2. Ckonbko G- U - CBsA3EH
B ATHX MOJIEKyJax?

69. Kakue THIer xumuueckoi cBsi3u UMEIOT MecTo B coenuHeHusx FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBUPOBATb.
70. Kakue xapakrepuCTHKMA HCHONB3YIOT IS OLIEHKH KOBaJleHTHOW cBs3u? IlpuBecTr mpumepsl.

71. Hanmcath ctpykryphblie ¢hopmysnsl HNO3, H2SO3, KMnO4. Yka3aTh CTeNIEHH OKUCICHHOCTH 3JIE-MEHTOB B 3THX
COSIMHEHMSX ¥ 0XapaKTePU30BATh THUITEI XUMUIECKHX CBA3EH B 3THX MOJEKYJIaxX.

72. Kak npoucxomut Bo30yxIeHHE IEKTPOHOB M THOpUIM3AIHS AICKTPOHHBIX opOuTaneil? Buasl rubpuausammu.
ITpuBectn npuMepsI.

73. Kaxk ob6pasyercst nonHas cBs3p? Kakue 3meMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMe-phl.

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

75. Kak oOpazyeTcs xumuyeckasi cBs3b B KpucTajiax MetayuioB? Kak 3aBucsAT BakHelIne (pu3nue-ckue CBOWCTBA METAIOB
OT 0COOEHHOCTEH METAIUINYECKOH CBA3N?

76. JlaTh XapakTepuCTHKy BOHOpPOAHOH cBs3u. Kax Bmmser obpasoBanne numepos Boabl (H20)2 Ha ee dusndeckue
cBoO¥cTBa?

77. Kakue THITBI XUMHUYECKOH CBSI3M MMEIOT MecTo B Mosiekyinax NH3, CO2, CI2? M300pa3uth reoMeT-pHuecKoe CTPOSHHE
MOJIEKYJI ¥ CXeMBI IepEKPBIBaHHS SJICKTPOHHBIX 00IaKOB.

78. VkazaTh TNl XUMHYECKOH CBs3U B Monekysnax CH4, O2, HCN. IlpuBectu cXeMbl IEPEKPBbIBAHUS 3IEKTPOHHBIX
001aKOB.

79. N300pa3uTh 3JEKTPOHHBIME YpaBHEHHSIMH Tporiecchl oopasoBanus monekya KCI, Na20, Al203. Kakoit Tum
XAMHYECKOH CBS3M HMEET MECTO B 3THX COSANHEHUIX?

80. Uro Takoe OTHOCHUTEIbHAS MEKTPOOTPUIATEIBHOCTh 3JEMCHTA U KaK OHA BIIMSET HA CTENEHb MO-JIIPHOCTH CBA3M aTOMOB
nByx anementoB? Kakas usz monexyn HF, HCI, HBr u HI nan6onee nonspua?

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

a) Fe203 () + 3H2 (r) = 2Fe (k) + 3H20 (1)
6) Fe203 (x) + 3C (rpacur) = 2Fe (k) + 3CO (1)




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

Onpenenuts u3MeHeHue SHTaIbIUU AH® B KaXKI0H U3 9TUX peaKuuil.

82. Boruncnuth 3Hauenne AH® i1 mpoTeKkaromux B )KMBBIX OpraHM3Max pPeakuuid MpeBpaleHus TITH0-KO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkast 13 9THX peakiuii JaeT OpraHiu3My OOJBIIIe SHEPTHH?

83. TernoBoit A3 GeKT peakiuy rameHust U3BeCTH

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

paseH 65,3 kJ[>x. CKOJbKO TEIUIOTHI BhIJIE-IMTCS Tpy TameHnn 100 Kr HerameHon U3BecTH BOJIOH?
84. BoccraHoBieHre TUOKCHIA CBUHIIA BOJOPOJOM MPOTEKAST MO YPaBHEHHIO:

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

OnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUTOTHI BBIICIUTCS IPH OKHCIEHHH | M3 aMMHaka, U3MEPEHHOTO NMPH HOPMAIBHBIX YCIOBHUSX, MO PEAKIIHH:
4NH3 (r) + 502 (1) = 4NO (1) + 6H20 (r), AH°=-904,8 x[I:x

86. BonsHoil ra3 mpeacrasiser coboi cMech paBHBIX 00BEMOB Bojopoja u okcuza yraepoaa (II). Haiitu xonmdecTBo
TEIIOTHI, BhIAEAIONIeHcs pu cxxuranuu 1 M3 BoasiHoro rasa (1o CO2 u H20), u3MepeHHOro NMpu HOPMaJIbHBIX YCIOBUSIX.

87. BbramcnnTh, CKOJIBKO TEIUIOTH BBIACTUTCS MPH 00Kure 1 Kr cynbduma MUHKA 10 PEaKINH:

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

88. Onpenenuts cranAapTHyto sHTanbnu0 (AH®) o6pazoBanus PH3, ucxons u3 ypaBHEHUS:

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

89. Ucxons u3 termoBoro 3¢ dekra peakiun

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

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

91. Yro Takoe SHTPOIUS U B KAKMX CAMHHULAX OHA BhIpaxkaercsi? Kak M3MeEHsIeTCS SHTPOIUS C BO3pAacTaHUEM TEMIICPATyphl U
npu (a3zoBbIX nepexonax?

92. UYro Takoe m300apHO-M30TEpMUUECKHil oTeHIman (3Heprusa I'mboca)? Kak ompenensercs m3MmeHenue >Heprun [md6ca B
pe3ysbTaTe XUMHYIECKOH peakuuy U Kak OHO BIMSET Ha HAIPaBICHHOCTh PEaKIUH?

93. Paccuutats u3mMeHenue sHepruu ['mb0Oca B peaknusx:

a) 2Fe () + A1203 (x) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTh, Kakasi peakiys ClloCOOHa IPO-TeKaTh CaMOIIPON3BOJIBLHO.

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

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

MO>KHO JTH HCTIOJTB30BaTh ATY PEAKIHUIO JUIS ITOJTyICHUS aMMHUaKa TP CTaHIAPTHEIX YCIOBHAIX?
96. BreIuncinTh 3HaYCHUST CIEAYIOMIMX PEaKINii BOCCTaHOBIeHHs okcuaa xenesa (I1):
a) FeO (k) + %2 C (rpadur) = Fe (x) + 2 CO2 (1)

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

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

IIpoTexanue kakoit U3 ITUX peaknnii HanboIee BeposITHO?

917. PaccunTarh 3Ha4YeHHs CIEAYIOUIMX PEaKLUUil M yCTaHOBUTb, B KAKOM HAIpaBIEHUH OHU MOTYT IPOTEKATh
CaMOIIPOMU3BOJIbHO B CTAHJAPTHBIX YCIOBUX Ipu 25 °C:

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

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

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

98. Kakue u3 mepedyrcIeHHbIX OKCHIIOB MOTYT OBITh BOCCTAaHOBJICHBI BOJOPOIOM JI0 cBoOogHOTO Me-Tauta mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99, Kakue u3 mepedyrcaeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJIEHBI 0 CBOOOJHOrO MeTauia aqromMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHUCTEM:

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

101. UeM n3MmepsieTcsi CKOPOCTh XUMHUECKON PEaKnud M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

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

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

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

YTOOBI IPH YMEHBIICHUN KOHIIEHTPALNK BelecTBa A B 4 pa3a CKOPOCTb NPSIMOI peaKiuy He U3MEHU-1ach?

104. Peaxuus mexny BemectBamu A u B nporekaer no ypasHenuto 2A + B = A2B. Konuenrpanus Be-1ecTBa A paBHa 6
MoJb/1, BemecTBa B — 5 mons/n. KoncTanTa ckopocTu peaxiuu pasHa 0,5. BEIUHC-IUTD CKOPOCTh XUMUYECKOH PEaKIiy B
HayalbHbIH MOMEHT BPEMEHHU U B TOT MOMEHT, KOTJIa B peak-IIMOHHOH cMecu octaHercs 50 % BemiecTsa B.

105. B kakoMm HarpaBlIeHUM CMECTUTCS PABHOBECHUE PEaKINH:

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

IpY YMEHbILIEHNH 00beMa B CUCTEME B J1Ba pa3a?




106. Peakuust mpoTeKaeT IO ypaBHEHHIO
Na2S203 + H2S04 = Na2S04 + H2SO3 + S (1)
Kax M3MEHHUTCS CKOPOCTh PEAKIUH MOCIIE Pa30aBICHUS pearnpyoei cMecH B 4 paza?

107. Kak uzmenwnrcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2SO3 (T), ecnu gaB-JeHHE B CUCTEME YBEJIUYHUTH B 4
paza?

108. JIBe peaxiuu nipu Temrneparype 20 °C mpoTeKaloT ¢ OJAWHAKOBOW CKOPOCThIO. TemmeparypHbIid KO-3()(GUIIMEHT CKOPOCTH
TIepBOil peakny paBeH 2, BTopoi 3. Kak OymayT OTHOCHTBCS MEXTy CO00H CKO-POCTH peaKiHii, eciii ux mposectd mpu 60 °C?

109. OmnpenenuTs TeMrepaTypHbIil KOO(QQUIIMEHT CKOPOCTH PEaKIiy, eCIM NpH MOHWKEHHH TeMnepa-Typsl Ha 50 °C peakuus
3ameisieTcs B 32 pasa.

110. Peakmust mporekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (1) [1 2H20 (r) + 2C12 (1);  xIx.
KakiMu M3MeHEeHHSIMH JaBJICHUS, TEMIIEPATYPhl U KOHICHTPAIMI PearnpyroLIUX BEIIECTB MOXKHO CME-CTUTh €€ PaBHOBECHE
BIIpaBo?

111. Kakoe cocTosiHuEe CHCTEMBI Ha3bIBAETCSl XUMUUECKUM paBHOBecueM? IlepeunciuTb MpU3HAKKM HC-TUHHOIO XUMHUYECKOIO
paBHOBECHSI.
112. UYro Takoe KOHCTaHTa XMMHYECKOro paBHOBecusi? Hamucarh BbIpa’ke€HUS] KOHCTAHT PABHOBECHS PEaKI[HA:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [] MgO (1) + CO2 (1); FeO (1) +
CO (r) I Fe (1) + CO2 ().
113. Kak moBnusieT moBBILIEHHE TEMIIEpaTyphbl U JaBIEHUS Ha paBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
N204 (r) [ 2NO2 (1), = +184,6 x/Ix
2CO (r) J CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) 1 CO2 (1) + H2 (), =-41,2 x/Ix
114. Kax noBnusieT NOBBILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICIAYIONIMX 00pPaTHMBIX PEaKIHii:
C (1) + CO2 (r) [J 2CO (1), =+172,5 x/Ix
2H2 (r) + 02 (r) [J 2H20 (1), = -483,6 xJlx
N2 (r) +02 (r) [J 2NO (1), = 180 x/Ix
115. B kakuX M3 NpHUBEAEHHBIX HUXKE PEakKUUil U3MEHEHHUE JaBICHHS HE BBI30OBET CMELICHHs PaBHOBECUS U MOYeMy?

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

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

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

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

116. Hammcats BEIpa)KeHHS! KOHCTAHT PABHOBECHS CIIEAYIOIINX OOPATUMBIX XUMHUYECCKUX PEaKIIH:

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

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

4HCI (r) + O2 (1) [1 2H20 (1) + 2CI12 (7)

117. Yka3aTh, KAKUMH H3MEHCHUSMH TE€MIIEPaTyphl, JaBICHUS M KOHICHTPAIUH pPeardpyrouX BEIECTB MOXKHO JOOUTHCA
MaKCHMAaJIBHOTO BBIXOJ1a aMMHUaKa M0 PEaKLUu:

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

118. Peakiust mporekaeT 1Mo ypaBHEHUIO:

2S02 (1) + 02 (r) 0 2503 (1), = -284,2 x/Ix.

V3MeHeHneM KaKkuX IapamMeTpoB MOKHO JOOUTHCS CMELICHUS PaBHOBECHS B CTOPOHY 00pa3oBaHms ok-cuna cepsl (VI)?

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

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

6) PCI5 (r) [ PCI3 (1) + CI2 (7); >0

120. Kaxumu u3smMeHeHHsIMH TeMIEpaTypbl U AABIEHUS MOKHO CMECTHUTh PaBHOBECHE B CTOPOHY IPO-AYKTOB Pa3IOKEHUS?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

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

121. Uemy paBna maccoBas aois NaCl B pactBope, comepskaiieM 3 MOJIb XJIOpUaa HaTpus B 2 KT pac-TBopa?

122. Cwmemranu 50 r 30 %-Horo pacTBOpa HekoToporo BemecTsa u 140 r ero 45 %-Horo pacTtBopa. Bel-uncnuTs MaccoByro
JIOJIIO TIOJTyYEHHOTO PacTBOpa.

123. Kakoii 06bem 20 %-HOro pacTBOpa cepHOW KUCIOTHI (ToTHOCTH 1070 kr/M3) HEoOXO0AUM ISl MOJI-HOTO pacTBOopeHHs 20
T KaJIbIus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BellecTBa coaepkutcs B 200 mir:

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

125. B 1,5 1 0,125 u. pactBopa comepxurcs 13,91 r pacTBopeHHOr0 BemecTBa. HalfTi ero sKBUBaJIeHT-HYIO Maccy.

126. Cxonpko MuutntpoB 0,1 H. pactBopa H2SO4 notpebyetcst s B3aumoaeiicteus ¢ 200 mi 0,5 H. pactBopa BaCl2?
YemMy paBHa Macca o0pa3yromerocs ocajika cyibhara 6apus BaS04?

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

128. Beruncnuts MonapaocTs 10 %-Horo pactsopa HNO3 mnotrOocThIO 1055 Kr/M3. Crombko rpammoB HNO3 conmepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (1o macce) pactBopa H2SO4 BrimapuBannem yaanmmu 50 T Boasl. Uemy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactBope?

130. [TnotHocTh 15 %-Horo mo macce pactBopa Na2SO3 pasna 1105 kr/m3. BbluuciuTe HOpMaJbHOCTh, MOJISIPHOCTD,
MOJISITBHOCTB PAacTBOPA.

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

132. Cxonpko JuTpoB 24 %-noro pactBopa KOH (motHocthio 1218 kr/M3), HEOOXOAMMOTro JUIsl 3aIMB-KH ILEIOYHBIX




aKKyMyJISITOPOB, MOXHO IpurotoBuTh u3 10 1 48 %-noro pactsopa KOH (mnotHo-cThIO 1510 KI/M3).

133. CKOJIBKO MIJUTHJIMTPOB KOHIIGHTPHPOBAHHON CEPHOM KHCIOTHI IUIOTHOCTBIO 1840 kr/m3, comepika-meit 96 % H2S04,
HY’KHO B3ATh JJIs1 TpuroToBiIeHus 3 11 21 %-Horo pacTBopa (IroTHOCTHI0 1260 Kr/M3), HEOOXOIMMOTO JUTS 3aJTMBKU KUCJIOTHOTO
aKkKyMmymsTopa?

134. Kaxkoit o6wem 10 %-Hoit (110 Macce) cepHOit kucnotTel (moTHocTs 1070 kr/mM3) morpebyercs it HelfTpanu3anuu
pacTBopa, coaepxariero 32 r NaOH?

135. BBIYucINTh MaccoByIO JOMIO THApoKcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocTh 1310 Kr/M3).

136. Cxonpk0 MUITHIHTPOB 96 %-Horo (1o macce) pactBopa H2SO4 (mnotrHocTts 1840 kxr/M3) motpeby-etcs mis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTB 35 %-HOTO pacTBOopa opTodochopHoii kucaotsl H3PO4 (mmotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COZEPIKUTCS B 1 1 9TOTO pacTBopa?

138. Ckonbko: a) rpaMMoB; 6) moner xmopuna xenesa (III) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa ¢ INIOTHOCTBIO
1342 xr/m3?

139. B xakoii mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mepeHHOT0 IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONYy4YHTh 10
%~-HBlii (110 Macce) pacTBOP CONSHOMN KUCIOTHI?

140. Kaxkoit 00vem Boabl Hano npubauth K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHocTh 1140 Kr/mM3), 9TOOBI
NOJY4YUTh 5%-HblH pacTBOp?

141. Bbruuciuth 0CMOTHYECKOE ABIEHUE pacTBOpa, cogepxauiero B 1,4 i1 63 r rmroko3sl C6H1206 mpu 0 °C.

142. Haiitu ocmoTudeckoe maBieHue pactBopa, coxepkamero B 2 1 18,4 r munepuna C3H803, npu 27 °C.

143. IIpu 0 °C ocmoruueckoe aasineHue pactBopa caxapa C12H22011 paBao 3,55¢105 Ila. Cxonbko rpaMMoB caxapa
conepxkurcs B 1 1 pactBopa?

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

145. Paccuntars MONEKYJSIPHYIO MacCy HEIJIEKTPOJIUTA, €CIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HERJIEK-TPOJIUTA, a
ocMoTHYecKoe AasieHue 3roro pacteopa npu 20 °C pasro 0,32¢105 ITa.

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

147. BerancinTs naBneHune BojsHoro mapa Hax 10 %-uemM pactBopom kapbamumpa CO(NH2)2 B Boxe npu temneparype 100 ©
C

148. BbIYHCIUTE MOJIEKYJISIPHYEO MAacCy TJIFOKO3bI, €CIIM JIaBJICHHE BOISHOTO Mapa Haj pacTBopoM 27 T riatoko3bl B 108 T BOzbI
npu 100 °C pasno 98775,3 Ila.

149. Hasnenue napa soasl npu 30 °C cocrasuser 4245,2 I1a. Crxonpko rpammoB caxapa C12H22011 cne-myer pacTBOpuTh B

900 1 BOJIBI AJIS TOJTyUEHHS PacTBOpPa, AaBieHue KoToporo Ha 33,3 Ila Huke gaB-neHus napa Boabl? BEIMUCIUTE MacCOBYIO J0JIIO
caxapa B 9TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasmser 1227,8 Ila. B kakoM KoIu4ecTBe BOJBI CIENYET PACTBOPUTH 16 T METUIOBOIO
criupra CH3OH 1 nomydeHust pacTBopa, AaBieHHe mapa koroporo coctasiseT 1200 IMa mpu Toit sxe Temmneparype? Beraucnuts
MaccoByto noito CH3OH B aTom pacTBope.

151. JlaBienue mapa pactBopa, conmepxamiero 155 v anmmuaa COHSNH2 B 201 T adupa npu HEKOTOPOil TeMIiepaType paBHO
42900 ITa. TaBnenue mapa >¢upa npu >toit Temneparype paBao 86380 I[1a. Pac-cunrats MoneKkyIspHYyI0 Maccy 3¢hupa.

152. Cxonpko rpammoB HadTanuaa C10H8 pactBopeno B 2 kr GeH30:a, €y 3TOT pacTBOp KpucTawwmsyercs npu 3,45 °C?
Temmeparypa KpucTaJUTH3alKu yrucToro oensoina 5,40 °C, a ero kpuockonu4ieckas konctanta K = 5,1 °C.

153. OnpenenuTs MOJEKYJSPHYIO Maccy kam(opbl, ecimu pacTBop, coaepxkammid 0,552 v ee B 17 T apu-pa, KUITUT TpU
temnepatype Ha 0,461 °C BblIme, 9eM 4uCTHI 2¢up. D0ymmckonudeckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxkompko atmnenrukoist C2H4(OH)2 HeobxoauMo 100aBUTh K 5 JT BOJBI, YTOOBI MONYYUTh aHTH-(GPU3, 3aMeP3aI0IIHii
npu -15 °C? Kpuockonmnueckast koHctanTa Bozbl K = 1,86 °C.

155. BbruucinTh KpUOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbI pacTBOp aTmiiosoro cnupra C2ZHSOH
KpucTamumzyercs npu -5 °C.

156. BoerurcnuTh TeMriepatypy KpUCTaJTM3aluu pacTtBopa, conepxkaiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonuueckas konctanta Boasl K = 1,86 °C.

157. PactBop, cocrosmit u3 9,2 r #oga u 100 r MeTunoBoro cnupTta 3axkumnaet npu 65,0 °C, a uuctsiii crupt — npu 64,7 °C.
DOynockonuyueckas koHcTanta cnupta E = 0,84 °C. 3 ckoabKHX aTOMOB COCTOUT MOJIEKYJIa pACTBOPEHHOTO #Ho1a?

158. [pu xakoif MPUOTU3UTEITHHO TeMIepaType OyIeT KUTETh U KprcTaLT30BaThcst 40 %-HBIH pacTBOp 3THUIIOBOTO CIIAPTA
C2HS5O0H B Bone? D0ymmnockonmdeckast koHcTaHTa Boasl E = 0,52, a kprockonmaeckas K = 1,86 °C.

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

160. Ha cxonbko rpagycoB MOBBICUTCSI TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yITHOCKOTTUYeCcKast KOHCTaHTa BOJBI E=0,52°C.

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

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

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

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

165. Omnpenenuts koHIEeHTpauio nonos OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Knuce = 1,77 < 10-5.
166. KoncranTa auccouunarmu oprodochopHoit kucinorsi H3PO4 no neproii crynenu pasaa 7,11¢10-3. IIpenedperas
JIFICCOIHAINEH 110 IPYTUM CTYICHSIM, BBIYUCIUTE KOHIIEHTpaImio HoHoB H+ B 0,5 M pacTBOpe KUCIIOTHI.

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

1,34, 4,25 %. Beruucauts Kaucc CH3COOH f1s 9THX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLIMALIMH HE 3aBUCUT OT




KOHIIEHTPALUH PacTBOpA.

168. OcMmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 [1a. Beruucnuth n30T0-HUYECKUI

K03 HIIEeHT 3TOTO pacTBOpA.

169. Jasnernne BogsHOTO mMapa Hax pactsopom 24,8 r KCl B 100 r H20 npu 100 °C pasHO 9,14+104 IMa. Beraucours
M30TOHMYECKUH kK03 (PUITMEHT, eciu AaBJeHre BOISHOTO Napa NpH 3Toi TeMnepatype pasHo 1,0133+105 Ila.

170. PactBop, coaepkarmii 8 r NaOH B 1000 r H20, xunut nipu 100,184 °C. Onpeaenutb U30TOHUYE-CKUHA K0 HHUITHEHT.
D0yIuTnOCKOTNIecKast KOHCTaHTa BOJBI E=0,52°C.

171. PactBop, comepxamuit 1,7 T xnopuna nuaka ZnCl2 B 250 r Boxsl, kpuctamamusyercs: npu Temnepa-type -0,23 °C.
OnpeaenuTh KaKyIyocs creneb aucconuaryn ZnClI2 B a3ToMm pactBope. Kpuockomu-ueckas koHctanta Boasl K = 1,86 °C.

172. Bomnsie pactBops! kapoamuna CO(NH2)2 u xmopuna xansims CaCl2, comepxarine B OAMHAKOBBIX Maccax

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOIb paCTBOPEHHOTO BEILECTBA, KUILAT IIPU OJHOU U TOM ke Temmneparype. Haiitu
KaKyIytocs creneds gucconnanuu CaCl2 B 3ToMm pacTBope.

173. BoraucinTh kaxyiyrocs crenenb auccoranuid NaCl B 0,25 H. pacTtBope, eciu 3ToT pactBop npu 18 °C nMmeer Takyro
K€ BEJIMYMHY OCMOTHYECKOro faBneHus, uro u 0,44 M pacteop rmoko3st COH1206.

174. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogsl, kpuctamnusyercs mnpu temmeparype -0,13 °C. Brraucnurs
Kaxyuytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa BoJisl K = 1,86 °C.

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

176. Ocmornueckoe aasienue 0,125 M pactBopa KBr paBro 5,63¢105 Ila mpu 25 °C. BbUHCIUTD Ka-KYLIYIOCS CTETIEHb
nucconuanuu KBr B 3TOM pacTBope.

177. BeramennTs kKaxymryrocs cTeneHs auccormanm xmopuaa kamus KCl B pactBope, comepxamnieM 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctamausyercs mnpu -2 °C. Kpuockonndeckas koH-cranTa Boasl K = 1,86 °C.

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

179. ITpu xakoil Temmneparype OyaeT KANETh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTenens ero aucconuanuu pasHa 73 %?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

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

181. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-UOHHBIMH YPaBHEHUSIMHU:

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

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

182. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJIEKYJIAPHO-MOHHbBIE YPaBHEHHsI PEaKIHi, MPOTEKAIOMIUX IPH CMe-IIMBAHUN PACTBOPOB
ZnS0O4 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCI.

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

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

184. Harmncats B MONeKyJIsipHOH M MOJIEKYJIIPHO-HOHHOW (popMe ypaBHEHHS peakuuii, MPUBOISIIMX K 00pa30BaHMIO Ta30B H
CJTa0BIX AIIEKTPOJIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4ClI + Ba(OH)2 — r) K2S + H2S0O4 —

185. Harmcats B MOJIEKyJIIpHOH M MOJEKYISIPHO-HOHHOHW (hopMe ypaBHEHUS peakuuil HeHTpaau3arum:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBHTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHid, KOTOPBIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHSAMH:

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

6) Pb2+ + 2" — PbI2 r) Ca2+ + C0O32~ — CaCO3

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

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

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

188. Cwmemnransl pactBopbl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciyyasx
PEaKIny MPOHIYT MPaKTHIECKH 10 KoHna? COCTaBHUTh JUIS STHX PEaKIi MOJEKYJIIp-HbIe ¥ MOJECKYIIPHO-NOHHBIC YPaBHCHUS.

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

190. CocTaBUTh MOJIEKYJISIPHBIE Y MOJIEKYJIIPHO-UOHHBIE YPaBHEHMS PEAKUH, IPOTEKAIOIIUX MPU CMEIIUBAHUU PAaCTBOPOB
CaOHCI n HCl; Co(NO3)2 n H2S; CuSO4 u NaOH; Na2SO3 u HCl.

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

192. CocTaBHTh MOJIEKYJIAIPHBIE U MOJICKYJSIPHO-HOHHBIC ypaBHeHHs peakiuid ruapommsa coneii CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. VkazaTb peakiiiio pacTBOpPOB.

193. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJIEKYJIAPHO-MOHHBIE YpaBHEHHsI peakuuii runponunsa cojieir (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyro peakiuio 00Hapy>KUBAIOT PAaCTBOPHI ITHX COJE?

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

(NO3)3? [nst xax0it u3 THIPOIU3YIOIUXCS COJICH HANMCATh ypaBHEHHS PEaKIi THIPOIN3a B MOJICKYISIPHOIl 1 HOHHO-
MOJeKyIapHO# dopme (1o I cTynenn) u yka3aTb peakLuio BOI-HOTO pacTBOPA KaXI0H COJIH.

195. Kakue u3 mepedyrcieHHbIX HIKe cojiel moasepratoTes ruaposmsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? [l ka0 13 THIPOIU3YIOIIUXCS COJICH HamncaTh YpaBHEHHS PEaKIi THAPOIIN3a B MOJICKYISIPHOH 1
MOHHO-MOJIEKYJISIpHOH (hopme (110 I cTyneHn) u ykazaTh peakuuio BOJHOTO PacTBOpa KaKI0H COJH.




196. Kakyro peaxuuio cpensl oOHapyxkuBatoT pactBopbl coneit NHANO3, (NH4)2S, K2CO3, KCI1? OTtBer noarBepanTh
PeaKIHAMH.

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

198. Kakyio peaxuuio cpensl oOHapykuBatoT BogHble pacTBophl conell (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Otet
000CHOBATH PEAKIHIMH.

199. Kakyro peaxnuio cpensl oOHapyxkuBatoT Boguble pactBopsl coeir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH
peaKuusIMH.

200. HarmucaTh B MOJICKYJIIPHOM M MOJICKYJIIPHO-HOHHOM (opme ypaBHeHus ruapoausa coneir NH4C1, (NH4)2S, (NH4)
3P04, K2S0O3. Ykazath peakuuro cpebl BOJHBIX PACTBOPOB ATHX COJICH.

201 - 214 CocTaBUTH HNEKTPOHHBIC YPAaBHEHUS U 3aKOHUUTH YPaBHEHHS CICAYIOIINX PEaKIIHA:

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

H2S + H202 — H2S04 + H20
FeCl3 + SnC12 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

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

K2Cr207 + HC104 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + ClI2 + H20 — HIO3 + HCI

204. KClO3 + HCl — CI2 + KCI + H20

KMnO4 + K2S03 + H2S04 — MnS0O4 + K2S04 + H20

K2Cr207 + H2S + H2S0O4 — 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 + HClkonu. — KC1 + CrCI3 + CI12 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCl04 + KCI

KClO3 — KCl1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn0O2 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20

H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20

H2S03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S0O4 + Br2 + H20

Au+ HNO3 + HCl — AuCl3 + NO + H20

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

212. HgS + HNO3 + HCI — HgCI2 + S + NO + H20

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

HCIO3 — ClO2 + HC104 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS0O4 + KNO3 + K2S04 + H20

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

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYUTH YpaBHEHMs PEaKUMH, yUUTHIBAsl, 4TO B KMCJIOH Cpeae MapraHell BoccTaHaBiauBaeTcs 10 Mn2+, B
HelTpanpHOU 10 Mn4+, B men04HoM 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2503 + H20 —

KMnO4 + K2S03 + KOH —

216. YuuThiBas, 4TO XpOM BOCCTAHABJIMBAETCS 10 TPEXBAJIEHTHOTO COCTOSIHMS, 3aKOHUUTh YPaBHEHUS PEaKLUii:
K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2S0O4 —

217. Hcxons U3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, KaKWe U3 MPHUBEACHHBIX HIDKE MOHOB MOTYT OBITH BOCCTAHOBUTEIAMU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepbl COOTBETCTBYIOIINUX PEAKIIUH.

218. Vcxons M3 CTpOCHHS aTOMOB DJIEMEHTOB, YKa3aTh, KaKWe W3 TPHBEACHHBIX HIDKE MOHOB MOTYT OBITh OKHCIIHTEIISIMH:
Al3+, Fe3+, F~, Cr6+. IIpomuttocTpupoBaTh OTBET PEAKIUAMH.

219. Kakue u3 npuBeIeHHBIX HUKE HOHOB MOTYT MPOSBISATh U OKUCIHUTENbHBIE U BOCCTAHOBHUTENbHBIE CBOWCTBA: SO427,




S0327, S27, C1047, NO2~, NO3~.OTBeT npoHUIIOCTPUPOBATh PEAKIHSIMHU.

220. VYka3zarb, Kakue U3 MPUBEICHHBIX HUXKE BEILECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHOBU-TeIsIMU: KMnO4, Zn,
F2, HCI, HC1O4. OTBeT MOTHBHPOBATD.

221. CoCTaBUTh CXEMBI IBYX TaJbBAHUYECKUX JJIEMEHTOB, B OJHOM M3 KOTOPBIX KEJe30 CIy>KWIO Obl aHOIOM, a B APYTOM —
katoaoM. [IpuBecTH »neKTpOHHBIE YpaBHEHHS PEAKLMNA, MPOTEKAIOLINX MPU paboTe 2I1€MEHTOB.

222. CoCTaBUTh CXEMBI JBYX IaJbBAHUYECKUX 3JEMEHTOB, B OJHOM U3 KOTOPBIX LIMHK — OTPULATENb-HBIH 3JIEKTPOJl, B APYIOM
— TIOJIOXKUTENBHBIA. Hammcats 31eKTpoHHbIe YpaBHEHHUS Peaknii, IpOTEeKa-IOIHX TP paboTe 3JIEMEHTOB.

223. Paccunrate 5.71.C. TanbBaHMYECKOTO DJIEMEHTA, COCTOSIIETO M3 MUHKOBOTO 3JIEKTpoja, morpyxen-Horo B 0,1 M pactBop
cyibdaTa [MHKA, 1 BOAOPOJHOTO 3JIEKTPOAA, MOTPYKEHHOTO B TUCTHIUTUPO-BAHHYIO BOAY.

224. KoHuenTpanmonHas raapBaHHYECKasl IIETIh COCTaBJIEHA MArHUEBBIMHU AJIEKTPOJAMH, MOTPYKEH-HBIMU B pacTBop MgSO4

pa3HOU KOHLIEHTPALMH:

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

Paccunrarts 3.71.C. 3TOr0 311€MEHTa

225. BbraucnuTh 3.4.C. TalbBaHUYECKOIO 3JIEMEHTa

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

3Hast, YTO PACTBOPBI AeUMMOIIIPHBL. Kakue mporiecchl NPOTEKAIOT Ha 3JIEKTPoax pH paboTe 3TOoro seMeHTa?

226. Hcnonp3oBaB Tadn. 5 [IpnnoskeHns, BEIYACIUTD 3.71.C. DJIEMEHTa, COCTABICHHOTO U3 Hamboiee W HaMeHee aKTHBHOTO
METaJIoB, HOrpykeHHBIX B 0,1 M pacTBOpEI HxX coneil. Kakue mpomecchsl MpoTeKaroT Ha IEKTPoAax Mpu paboTe 3TOro 3IeMeHTa?
227. D.J.C. 2JeMEeHTa, COCTOSILEr0 U3 MEJAHOTO U LIMHKOBOTO 3JIEKTPOJIOB, MOTPYKEeHHBIX B 1 M pacTBOpHI conelt 3Tux
3JIEMEeHTOB, paBHa 1,1 B. M3menurcs nu 5Ta BenmunHa, eciu ucnoibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTath 3.1.C. TaIbBAHMYECKOTO IEMEHTA, COCTOSIIETO M3 aMIOMHHUEBOM M cepeOpsIHON IIACTHHOK, IMOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ITUX MeTaIOB. Kakue mporieccsl MpoTeKaroT Ha 3JIEKTPOAaX IeMeHTa?

229. Paccunrarh MoTeHIMAI HOPMAJIBHOTO BOZOPOJHOTO 3JIEKTPOJA, IIOTPY>KEHHOTO B: @) HUCTHIUIM-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.1.C. ranbBaHUYECKOTO 3JIEMEHTA

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

Kaxue nporecchl IpoTEKaloT Ha 3JIEKTPO/ax 3JIEMEHTa BO BpeMs ero paboTsl?

231. Uro takoe xoppo3us MmerannoB? Kakue Buabl koppo3un Brel 3Haete? IlepeunciuTbs OCHOBHBIE ME-TObI 3aILUTHI
METaJIIOB OT KOPPO3HH.

232. ITpuBecTn npuMepsl KATOJHOTO U aHOJHOTO TMOKPBITHH >kene3a. COCTaBUTh AIEKTPOHHBIE YPaB-HEHHUs NPOLIECCOB,
MPOTEKAIOIINX ITPH HapyIICHUH [ETIOCTHOCTH MOKPBITHI B arpecCHBHOH cperie.

233. CoCTaBUTh 3EKTPOHHBIE YPAaBHEHUS IPOLIECCOB KOPPO3HU XPOMHUPOBAHHOIO JKejle3a B KUCIOTHOM cpelle, MPOTEKAOIUX
IpU HAPYIIEHUH TOKPBITHS.

234. CrnnaB Mein ¢ HUKEJIEM HAaXOAUTCS B BOJHOH cpeze, HachIEHHOH kuciaopogoM. CoCTaBUTh 2EKTPOHHBIE ypaBHEHUS
Iporecca KOppO3HH CIUIaBa.

235. B kakux ciyuasix UCIONB3YIOTCS aHOJIHBIE, a B KAKUX — KaTOAHBIC 3aIUTHBIC MOKPHITH? [IpuBe-cTu mpuMeps! u
COCTaBUTb JIEKTPOHHBIE YPABHEHHUS MIPOLIECCOB KOPPO3UU, MPOTEKAIOIIUX MTPU HAPY-IIEHUH KaTOAHOTO U aHOJJHOTO MOKPBITHI.

236. AJTIOMHUHUH CKJIeTaH ¢ jkene3oM. Kakoi u3 MeTayutoB OyfeT MOABEpraThCs KOPPO3UH, €CIIH 3T METaJIBI MOMaxyT B
KHCIOTHYIO cpexy? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS IIPOIIECCOB KOPPO3HH.

237. Kak mpoTtekaet mpolecc KOppo3uu JaTyHH (CIIaBa MeIu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTDH dJIEKTPOHHBIE
ypaBHEHHs IpolEecca KOPPO3UH.

238. Kak mpoTtekaet mporiecc koppo3un OpoH3HI (CIUIaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTH dIIEKTPOHHBIE
ypaBHEHHS 3TOTO IIpoIlecca.

239. CocTaBUTh JNIEKTPOHHBIE YPABHEHUS Ipoliecca KOPPO3UM HHUKEITHPOBAHHOTO eje3a B KHCIOTHOW cpefie B cliydae
HapyIICHHS TIOKPHITHS.

240. OmnoBo cnasHO ¢ cepedpoM. Kakoil u3 MetaiuioB OyzmeT pa3pymaTses B arpeccuBHOM cpene? Co-CTaBUTH 3IIEKTPOHHEIC
ypaBHEHHS Ipolecca KOPPO3UH.

241. BeIxon 1o TOKy IpU MOJY4YE€HHH METAJUTMYECKOrO KabLUs MPH JIEKTPOIM3e paciiiaBa XJopuaa Kansius paseH 70 %.
CKOJTBKO 3JIEKTPHIECTBA HAJIO MPOITYCTUTH Yepe3 IEKTPOIIUT, YTOOBI momyduTh 400 T KambIms?

242. CKOJBKO aIFOMMHHS MOXKHO TOIYYHTh MPU 3MeKTponuse pacmaBa Al203, ecnu B Tedenue 0,5 vaca mpommyckaTrs TOK
cuioif 10000 A mpu Beixoze 1o Toky 85 %? CocTaBUTh CXeMy 3JIEKTPOJIN3a.

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

244. Kaxue merannsl Helb3s MOIYYUTh AIIEKTPOIM30M BOIHBIX pacTBOpoB conei? Ilouemy? CocTaBUTh CXEMY BIIEKTPOIM3A
BOJIHOTO pacTBopa ¢propuna kanpius CaF2 Ha yronbHOM aHOZE.

245. Omnpenenutb 00beM BoAOpoaa (YCIOBHS HOPMAbHBIC), BBIICIUBIICTOCS TPU MPOMYCKAaHWU Toka cuiioi 10 A B TeueHue
30 MuHYT "epe3 BoAHBIH pacTBop xiopuna kanust KCl. CocTaBUTh cXeMy JIEKTPOJIN3a Ha INIATHHOBBIX 3JEKTPOIAX.

246. CKOJBKO JIUTPOB KUCIIOPOJA, U3MEPEHHOTO NPH HOPMAJBbHBIX yCIOBHAX, BBIACIUTCA IPH MPOMYCKAaHHM TOKa CIIIOH 5 A B
TeueHue 2 yacoB 4yepe3 BoAHblH pacTBop NaOH? CocTaBUTh CXeMy INIEKTPONIU3a.

247. CKOJIbKO BpeMEHH TOTpeOyeTCs Ha pa3lioKeHHe 3 MoJiel BOIbI TOKOM cwioi 20 A?

248. CocTaBHTh CXeMy 3JIEKTponn3a BOZHOTO pactBopa SnCl2 ¢ miaTHHOBEIM aHOIOM. CKOJIBKO OJIOBA BBIICIUTCS HA KaTONE
B TO BpeMsi, KaK Ha aHoie oOpa3oBajock 44,8 1 xjopa, U3MEPEHHOTO MTPU HOP-MAJIBHBIX YCIOBHUSX?

249. Yepes pactBop NiCl2 B Teuenue 1,5 gacoB mpomyckanu Tok cuioi 8 A. Ha ckoibko rpaMM yMEHBIIMIACh Macca
HukeseBoro anoaa? CocTaBUTh CXEMY 3JIEKTPOJIN3A.

250. CranpHas netans obuieit miomaasio nosepxHoctu 0,08 M2 morpyxeHa B pacTBOP COIM HHUKENS M HCIOIB3YETCS Kak
karo. ITmotHocTs Hukens 8900 kr/m3. KakoBa TosrHa 00pa30BaBIIErocsi HUKE-JIEBOTO MOKPBITHS, €CIH TOK ol 3,15 A
[IPOILyCKaJICs B TeueHue 42 MUHYT?

251. Yepes pactBopsl AgNO3 u Cu(NO3)2 npomycTii paBHBIC KOJTHYIECTBA SJIEKTPUIECTBA. B mepBoM ciiyyae Ha KaToje
BbIIeMIOCh 12,32 1 cepedpa. CKOIBKO TpaMMOB ME/IU BBIAETHIIOCH Ha KaToje U3 BTOporo pactBopa? CocTaBUTh CXEMBI




3JIEKTPOJIN3a ITUX PACTBOPOB C HHEPTHBIM aHOJOM.
252. CocTaBUTh CXEMBI IEKTPOJIM3a paciuiaBa U BogHoro pactsopa KF Ha nnHepTHOM aHone. CKOJBKO BpEMEHH MOTpeOyeTcs
JUTst mostydeHus 3,9 T kanus, eciiu cuiia Toka paBHa 20 A?

253. CKOJIBKO BpEMEHH HYXXHO IPOIYCKaTh TOK CHIION 3 A uepe3 pacTBop cyibdara nuaka ZnSO4, 9ToObI TOKPHITH
TIaCTHHKY uiomaapo 0,1 M2 cioem nuHKa TOAMUHOM 2,5¢10-5 M? IInotHOCTh MHKa 7133 Kr/M2.

254. IIpu npoxoxaeHUH TOKa CHIION 2 A depe3 pacTBOp COJIM ABYXBAJIEHTHOIO MeETajlja B TeUeHHE | yaca Ha KaTofe
BbienmIIoCh 4,194r meramna. Haiitu aToMHy!0 Maccy MeTaia.

255. UYepes pactBop xnopuza nuaka ZnCl2 B teuenne 30 MHHYT IPOMyCKalIu TOK, IpUYeM Ha Katoje Bbaenunocs 0,25 r
uHKa. AMiepMeTp nokassiBai Tok 0,4 A. KakoBa omnibka B OKa3aHHUAX amriep-MeTpa?

256. CocTaBuTh cxeMy anekTpoiuTrdeckoro noiydenus LiOH u3 kakoit-nmu6o comm nutus. Kakoe kommdecTBo
anexTprdecTBa Heodxoaumo 1t nomydenus 1 xr LiOH npu Berxone mo Toky 80 %?

257. [Ipu snexrponuze Boanoro pactsopa CrCl3 tokom cumoit 4 A macca karona yBeanuuiach Ha 16 T. CKOJIbKO BpeMeHH
IIpoAoJIKAJICS MpoLece 3eKTponnu3a? CocTaBUTh €ro CXeMy P YCIIOBUM UCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHsrii pacTBOp comepxut cMech kaTnoHoB Cu2+, Fe2+, Zn2+. B kakoil mocienoBaTeIbHOCTH Oy-IyT
BOCCTaHABIMBATHCS 3TH HOHBI TIPH AJIEKTposn3e? B TeueHne kakoro BpeMeHH Ha/I0 MPOMYyCKaTh TOK CHIIOH 2,5 A yepes3 pacTBop,
YTOOBI BBIIENUTH 10 1 I' yKa3aHHBIX METAJLIOB?

259. IIpu cune toka 4 A B Teuenue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo meramia. Paccuurath
3NIEKTPOXUMHUYCCKUH IKBUBAJICHT 9TOTO METaJlIa.

260. [Tpu >nexrponuse pacTBopa cyibhaTa HUHKA HA aHOJE 0Opa30Baioch 5,6 1 ra3a, M3MEPEHHOTO MPH HOPMAaJbHBIX
ycnoBusiX. CKOJIBKO IUHKA BBIAEIHIIOCH 3a TO %€ BpeMsl Ha katoje? CoCcTaBUTh CXEMY DJIEKTPOJIM3a Ha MIIATUHOBBIX MIEKTPOAaX.
261. UYro Takoe AMCIIEpCHBIE CHCTEMBI? B d4eMm pasmiune MexIy MOHO- M HONUANCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiM AUCTIEpPCHBIM CHCTEMaM OTHOCHUTCS IouBa?

262. Yro taxoe ancopbums? Kak M3MEHUTCS aficOPOLMOHHAsT CIOCOOHOCTh BELIECTB IPU JPOOIEHUN KyOUUECKHX YacTHIL C

JUTHHOW pebpa 5 MKM JIo 9acTuI] ¢ AnuHOM pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cMm3
BEII[ECTBA.

263. PactBop (3011b) KOmonaHON Kamopsl B 1 cM3 comepxkut 2108 rinodyn storo BemecTtBa. [IpuHU-Mas 1uamerp rao0yIibl
paBHBIM 10-6 MM, TOACYNUTATH OOLIYIO TOBEPXHOCTh JUCIIEPTUPOBAHHOTO BE-1I€CTBA B 1 11 30711

264. UYeM paznmgaroTcs 30716 U re’b? Bo3MokeH i mepexox u3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTE IPUMEpPaMH.
265. Uro Takoe kowtouApl? B uem mpuyMHA KOaryJsiuyd KOJUIOMIOB?

266. Uro Takoe menTu3anus kowtonnoB? Kak ruppoxcup xenesa (II1) MoxkHO mepeBecTH U3 Koarylisita B 30Jb M U3 30715 B
KOaryJsr?

267. Hammcats opmyity KOJUTOMIHOM MHUIIEIIIBI, 00pa3yromeiics pH B3aNMOICHCTBUN CIJIBHO pa3-0aBIEHHBIX pPacTBOPOB
AgNO3 u KCI npu nebonbuiom u3dbitke KCl. Ykazate HoHBI, 00pa3yroiiyie IBOHHON 2JIeKTPUYECKHH CIIOi.

268. Hamncats opMyity KOJUTOMIHOM MULEIUIBI, 00pasyroleiicst py B3aMMOACHCTBUY CHIBHO pa3-0aBIEHHBIX PacTBOPOB

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

269. Hamucate dopmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yoIIeiics Py B3aUMOICHCTBHN CHUIIBHO pa3-0aBJICHHBIX PacTBOPOB
Na2Si03 u HCI npun He6oapmom n3dbiTke Na2SiO3. YkazaTh HOHBI, 00pa3yro-Iye: a) MOTSHIMAIONPEACIISIONINN CIIOH; 0)
JIBOMHOMN 3JIEKTPUYECKUN CIIOH.

270. Hanwucats popMyny KommouaHoH MuLeNbl, oOpa3ylouieiicss Mpu B3aUMOJIEHCTBUU CUJIBHO pa3-0aBlIeHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom m3obiTke HCI. Ykazats voHbl, oOpasyroniye auddy3Hyro 4acth TBOMHOTO 3JCKTPHYCSCKOTO CIIOS.
271. Uro BrI 3HaeTe 0 xoarynmpyromeM aeictun siekrpoiantoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
GoutbIiee BO3IEHCTBHE HA KOATYIISAINIO KOJUIOUA0B? OTBET MOTHBUPOBATS.

272. Yro takoe mopor koarymsaiuu? Kak oH 6ynet usmenstbesa B psaay coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATH.
273. Kak MOXXHO CTaOMIM3UpPOBATh AUCHEpCHBIE cucTeMbl? UTo Takoe crabmimsatop? Kakue BHIBI CTaOMIU3AIMH
JUcHepcHbIX cucteM Bel 3Haere? UTo Takoe 3aluTHBIE KOJUIOMIBI U B YeM MEXaHU3M UX JeHCTBUS?

274. Uro mpowusoiiner, ecau k 3010 Fe(OH)3 npunuts pactBop Na2SO4? M3meHHUTCS T pe3ysbTaT, eCld K 30510
Hpe/IBapUTEIBHO J00aBHTH pacTBOp KpaxMasa? OTBET MOTHBHPOBATE.

275. B nBe kom0b1 ¢ 3051eM MnO2 mpuiiiy cienyromre pacTBopsl: B epyto NaCl, Bo BTOpyI0 — CHa-4ana pacTBOp MbLIa, a
3ateM NaCl. Uro npousoiiner B kax o komde? OTBET MOTUBHPOBATS.

276. Yro mpou3ouaeT Npu CAUBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctadbunuszarop — KCl) u Fe(OH)3 (cradbummsarop —
FeCl3)? OtBet moaTBepanuTh HOPMYJIaMH KOJUTOMIHBIX MHIIEILI.

277. Uro mpou3oiAeT Mpu CIMBaHWU KOUIOUAHBIX pacTBopoB H2Si03 (cradbummzatop — Na2SiO3) u Fe(OH)3 (crabummsarop
—FeCl13)? Otet nmoaTBepAUTH (GOPMYIaMHU KOJUIOMIHBIX MHUIIEILIL.

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

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

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

281. VYKaxkuTe, K KAKOMY BHIY MOJIMMEPOB OTHOCHTCS MOJMATHIICH MO MPOUCXOXKACHUIO, XUMUYECKOH mpHupone, hopme

MaKpOMOJIEKYJI, [T0 OTHOIIEHHUIO K HarpeBaHH10. HanumuTe ypaBHeHNE MOTy4YeHHs OJIUATUIIEHA, YKa)KUTE MOHOMED U METOJ
NOJIy4eHuUs nonuMmepa. MoKeT a1 MOIUITUIIEH UMETh aTakTudeckoe crpoenue? Oteer MoTuBUpyiiTe. Kak ucnonssyercs
HONHATUIICH?

282. VYKaKHuTE, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMCTHPOJI 1O TPOMCXOXKACHUIO, XUMUUYECKOH mpupoje, hopme
MaKpOMOJIEKYI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIyYEeHUS IOJIMCTUPOIIA, YKAKATE MOHOMED U METOJ
noaydeHus nonumepa. Kakoe ctpoeHue — crepeoperyisp-Hoe Uil HEperyJIipHoe — uMeeT noauctupon? Oteer MotuBupyiite. Kak
UCTIONb3YeTCs MOTUCTUPOT?




283. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOJTUXJIOPBHHIII MO IMPOUCXOXKACHHUIO, XUMHUUE-CKOil mpupose, Gopme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHu1o. HamumunTe ypaBHEHUE MOTy-YEHUs MOIMXIOPBHUHIINA, YKA)KUTE MOHOMEDP U METOJ
noaydeHus nonumepa. K kakuM noiauMepam — aTakKTHUECKUM WU U30TAKTHUECKUM — OTHOCUTCS 3TOT noaumep? OTBET
MoTHBHpY#Te. Kak HCroas-3yeTcst HOMUXIOPBHHIII?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIIAKPUIAT IO MPOHCXOKICHUIO, XU-MUYECKOH MpHpoje,
(hopMe MaKpOMOJIEKyJ1, IO OTHOLICHHIO K HarpeBaHuo. Hanuimmre ypaBHEHHE MOTydCHUs HOJIMMETIIIAKpUIIaTa, YKaKUTE MOHOMED
¥ METOJ TOJTy4eHus moaumepa. Kakoe CTpoeHHE — CTEpEOpETYISIPHOE HIIH HEPETYIIIPHOE — UMEET 3TOT moaumep? OTBeT
MoTHBHpYyiiTe. Kak ncrnons3yercs moauMeTHIakpunaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUAKPUIOHUTPUII MO NMPOUCXOXKACHUIO, XU-MUUIECKOI mpupoae,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHUS TOTHAKPIIIOHITPIIIA, YKaXKATE MOHOMEDP
U METOJ HoTy4deHus noaumepa. K xakum monu-mepam — KapOOIEITHBIM WIIH TETEPOLIETTHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnomap3yeTcs MOMTHAKPUIOHUTPHI?

286. VKakuTe, K KAKOMY BHIY HOJIMMEPOB OTHOCHTCS OyTaJMCHOBBII KaydyK 110 IPOMCXOXKICHHIO, XMMUYECKOI IPHUpPOJIE,
(hopMe MaKpOMOJIEKYJ, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamumire ypaBHeHHE TTOTydeHUS OyTaIMeHOBOTO KaydyKa, yKaKUTe
MOHOMEp U METOJ MOITydeHHUs noauMepa. MimeeT nu 3ToT nmomumMep Iuc- u Tpanc-¢popMer? Oteet MoTHBUpYHTE. Kak ucmonb3yercs
OyTasMeHOBBIH KaydyK?

287. VYxaxknTe, K KAKOMY BHIY ITOJFMEPOB OTHOCHUTCS OyTaaWeH-CTHPONBHBIA KaydyK IO IPOUCXOXK-ICHUI0, XUMHYCCKOH
npupoje, GopMe MaKpOMOJIEKYJI, [0 OTHOIICHHIO K HarpeBaHuio. HanmmuTe ypaBHeHNE OTy4eHHs OyTaAneH-CTHPOIHHOTO
KaydykKa, yKa)KUTe€ MOHOMEPBI U METOJ TMONTydeHus noauMepa. K kakuM nommuMepam — aTaKTHIECKUM MM H30TAKTHYECKIM —
oTHocHTcs 3ToT nonumep? OTBeT MoTHBHpYiiTe. Kak ncrons3yercs OyTalueH-CTHPONBHBIN Kaydyk?

288. VYxkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaIueH-HUTPWIBHBIN KaydyK IO MPOMUCXOXK-ACHHUIO, XUMHUIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHUIO K HarpeBaHHI0. Hanmimmte ypaBHeHNE MOTy4eHHs OyTaAueH-HUTPUIEHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ ToNTydeHus noinumepa. Kakoe cTpoeHue — CTepeoperynspHOe UM HEPETYNIIPHOE — UMEET
stot nommep? OTBeT MoTHBHpYHTE. Kak mcmomnp3yercs OyTaaneH-HUTPHIBHBIN KaydyK?

2809. VYkaxuTe, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS (heHOI(OopManbIernaHasl CMOJA 10 MPOUCXOXK-IACHHUIO, XUMUIECKON
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHHo. Hanuimure ypaBHeHHe noxydeHus (heHoapopManbaeruIHoin
CMOJIbI, YKa)KUTE€ MOHOMEPBI M METOA NOTy4eHus nonumepa. K kakum monumepam — kapOOLIEHBIM WIIH T€TEPOLETTHBIM —
otHOcUTCS ATOT mosmmep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondopManbaeruaHas cMomna?

290. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MONHMITUIEHTEpe(dTaNIaT M0 MPOUCXOXKACHHUIO, XUMUYECKOH MPHUPOJE,
(hopmMe MakpOMOJIEKyJ1, 10 OTHOLIECHMIO K HarpeBaHuio. Hanuimre ypaBHeHHE MOTyUCHUs HOJIMATHICHTEpeTaNaTa, yKasKUTe
MOHOMEPHI ¥ METO/] ITOTy4eHHs TosmMepa. Mimeet i 3ToT onmmep Iwc- 1 Tpanc-popmer? OTBeT MoTHBHpY#TE. Kak
UCTIONB3YeTCs MONMMATHICHTepedTamaT?

291. VYkaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS HEWJIOH MO MPOUCXOXKICHHUIO, XMMUUECKO# mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHHio. HanummTe ypaBHEHNE MOTy4€HHs] HEMIIOHA, YKAKUTE MOHOMED U METOJ
noydeHns noanMepa. K kakiM monmmepam — KapOOIeITHBIM HITH TeTepPOIETTHBIM — OTHOCHTCS 3TOT nonnmep? OTBeT
MoTuBupyiite. Kak ucnons3yercs Heitnon?

292. VYKakuTE, K KAKOMY BHAY IHOJMMEPOB OTHOCHUTCS MONUTETPA(YTOPITHIICH MO MPOUCXOKICHUIO, XUMHIECKOH MPHUPOJIE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHUio. Hamummre ypaBHEHIE TOTyYeHHUS TOTUTETPA(TOPITHICHA, YKAKHITE
MOHOMEp U METOJ NOIy4eHUs nouumepa. MoxkKeT 11 3TOT NOJIUMEP UMETh aTakruueckoe crpoeHue? OteeT MoTuBupyiite. Kak
UCTIONb3YeTCs NOIUTETPAPTOPITUIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUMETHIMETAKPHUIAT MO MPOUCXOMKIEHUIO, XUMUYECKOH MPUPOJE,
(hopMe MaKpOMOJIEKYJ, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamumire ypaBHeHHE ITOTyYeHUS OIAMETHIIMETaKpHJIaTa, yKaKUTe
MOHOMEp U METOJ MOoITydeHHUs noauMepa. K kakiuM nonmumepam — aTaKTHYECKHM HITH H30TaKTHYECKIM — OTHOCHUTCS 3TOT IoIuMep?
Otset MoTuBHpYyiiTe. Kak ucnons3yercs nomuMeTHaMeTakpunaT?

294. VYxaxknuTe, K KakOMy BHIY ITOJFMEPOB OTHOCHTCS HMOJMBHHMIIAIIETAT TI0 IIPOMCXOXKICHUIO, XUMH-9ECKOH mpupoxe, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HammmmTe ypaBHeHNE MO-JTydeHHUS TOTUBUHIIIAIETATA, YKAKUTE MOHOMED H
METO]] oy4eHus nonumepa. Kaxkoe crpoeHue — crepeoperyisipHOe WK HeperyasipHoe — uMeeT 3ToT nonumep? OTBeT
MoTHuBHpYyiiTe. Kak ncnomnb3y-eTcs NonMBUHUNALETAT?

295. YxaxuTe, K KAKOMY BHIY IOJIMMEPOB OTHOCHTCS KallpoOH IT0 MPOUCXOXKICHUIO, XUMUYECKOH mpupoze, Gopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiuMu MeTomaMu MOXKHO HONy4YHUTh KanpoH? HanumuTe ypaBHEHUS OTydeHHs
3TOro MOJNUMepa, yKakuTe MoHOMephI. K KakiM monumepam — KapOOLeTHbIM HITH FeTePOLIEITHBIM — OTHOCHTCS KarpoH?

296. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS PE3MHA TI0 MPOHUCXOXKICHUIO, XUMHUYECKOH MpH-poxe, hopme
MAaKpOMOJICKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXXHUTE MOHOMED M METOJI MOTyUeHHS pe3NHbL. UeM pe3nHa OTandaeTcs OT
900oHuTa? Kak ucronb3yroTest pe3uHa u 500HUT?

297. Kakue pa3HOBUAHOCTH MONUM30MpPEHa cymiecTByoT? K KakuM BuaaM MOIMMEPOB OHHM OTHOCATCS MO MPOHCXOXKIEHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuio? Hamummre ypaBHEHHS CHHTE3a 3THX Pa3HOBHIHOCTEH IOJIMH30IIPEHA,
yKaxxuTe MOHOMepHI. Kak ncronp3yeTcs MoIuu30-1peH?

298. UYro Takoe monuaMuaHsle cMonbl? Kakue pasHOBUIHOCTH MOIMAMMIHBIX CMOJ CYIIECTBYIOT? YKaXKuTe, K KAKOMY BUIY
MIOJIMMEPOB OHHU OTHOCSITCS IO TIPONCXOKACHHIO, XUMHUECKOH TIPHUpo/ie, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLICHHUIO K HaTPEeBaHHUIO.
HanmmmmTe ypaBHEHUS OTy9eHHS TTOJIHAMUIHBIX CMOJ, YKOKHTE MOHOMEPHI. Kak HCIONTB3yIOTCS MOIHaMHUIHBIE CMOJIBI?

299. Kakue Bunpl kayuyka cymiectByroT? K KakoMy BHIY MOJHMMEPOB OHH OTHOCATCS IO MPOHCXOXKIE-HUIO, XUMUYECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio? Hanuinure ypaBHEHHs! CHHTE3a Pa3HBIX BUJIOB KaydyKa, YKa)KUTE
MoHoMepbl. Kak ucnone3ytores 3Tu noauMepsr?

300. INepeuncaure kapOOLEIHBIE MONIUMEPHI, OIYyYSHHBIC METOIOM MOJHMEPU3AINH, HE COAEPXKAIINE B OCHOBHOM IIeTTH
KpaTHBIX cBA3ell. Hanummre ypaBHeHHs UX MOTy4eHHMs, yKa)KUTe MOHOMepbI. Kakue U3 3TUX MoaMMepoB MOTYT UMETh
arakruyeckoe ctpoerne? OTBET MOTUBUPYHTE.

301. Uro takoe pH-unguxarops!? Kakue unaukatopsl Bel 3HaeTe? IIpucyTcTBUe KakuX HMOHOB B Pac-TBOPE MOKHO
00Hapy>KUTh IIPH MOMOIIX UHAKNKaTOpoB? [TpuBecTH mpuMepsI.




302. B marte mpoOupok, coxep:kamux pacTBOpsl xopunos Hatpus, Menu (II), Gapust, amromunns u xe-nesa (II), noGasunu
pactBop KOH. Yka3are B Kakix HMEHHO MPOOUPKAaX HAXOISITCS PACTBOPBI ATHX COJICH, eciu B 1-if MpoOUpKe BBIIAT 0CaI0K OeIoro
IBETA, B 4-i — CUHETO, B 5-if — Oyporo 11BeTa, a Bo 2-i u 3-i ocanka He 00pa3oBaiock. [Ipy MOMOIIY KaKOTO peareHTa MO>KHO
OIIPEIETUTh COCTAB CO-ACPIKUMOTO 2-1 U 3-if mpodupox? OTBET MOATBEPIUTH YPABHEHUSIMU PEAKIHIl B MOJIEKYJIIPHOH 1 HOHHO-
MOJIEKYJIIpHOH hopme.

303. B msaTh IpoOMpPOK, copepIKaIluX PacTBOPHI XJIOPHIOB Kajus, aMMOHUs, MarHus, xene3a (I1) u kanbums, 100aBuIH
pactBop NaOH. Yka3aTh B KaknX IMEHHO POOUpPKaX HAXOATCS JAHHBIE COJIH, €CIH B |- MpoOHpKe BHIMMAT 0Ca 0K 3eIEHOBATOTO
1BeTa, BO 2-if u 4-if — Genoro 1BeTa, mpudeM Bo 2-if OH pacTBOPHIICA IPH pa30aBIeHUH BOJOMH, a B 3-if u 5-if mpobupkax ocaika He
obpa3zoBanock. Kak MOXKHO ONPEeTIUTh COCTAB PACTBOPOB B 3-i u 5-if nmpobupkax? OTBET MOATBEPIUTh YPABHCHUSIMH PEAKIU B
MOJICKYJIIPHOI 1 MOHHO-MOJICKYJISIPHOU (hopMe.

304. Yka3aTh Ba XUMHYECKHX PEAKTHBA, MPU IIOMOIIHN KOTOPBIX MOXHO PAa3IMYUTh PACTBOPHI XJIOPH-AOB MArHUS, KalbIUI U
Gapust. HanncaTh B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIPHON (pOopMe ypaBHE-HHS PEAKLHiA, MPOTEKAIOLINX MEXy STUMHU pPEaKTUBaAMH
U KaXJ10i U3 conel.

305. ITpn moMomy KakWX XUMHYECKHX PEaKTHBOB MOXKHO Pa3NMYUTh CIIEIYIOMNEe COSANHECHUS HATpHA: KapOOHAT, XIOPHU,
cynbgat, pocdar u ruapokcu HaTpus. HamucaTs ypaBHEHUS peakiuii B MOJIEKYJIIPHONH ¥ HOHHO-MOJIEKYJIIPHOH (opme.
306. ITpr moMoIIM Kakoro yHHBEPCAILHOTO PEAKTUBA MOXKHO ONPEACIINTh, B KAKOM M3 MATH NPOOUPOK HAXOMATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanmcaTb ypaBHEHHUS peakyii B MOJIEKYISIPHONH ¥ HOHHO-MOJIEKYIIIPHOH (hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hanwucats xumudeckre (GopMyIibl BEIIECTB, HAXOAIIUXCS B 3-X Konbax, ecnu: 1) pacTBOPHI OKPAIIMBAIOT IUIAMS
TOPEJIKK B (PMOJICTOBBIN 1[BET; 2) Mpy npuiuBaHuu pactBopa AgNO3 B obpasiax u3 1-i u 3-i Koy10 BbIIAT TBOPOXKUCTHIN 0CATOK
Geroro 1BeTa, a B 0Opasue u3 2-it koJ0sI — jkenToro 1BeTa; 3) npu xobasnernu H2SO4 B o6pasiie n3 3-# KoJObI IPOU30IILIO
OypHOe BBIJIENICHNE a3000-pa3HOTO BEIIECTBA, KOTOPOE BbI3BaIo moMyTHeHue pactBopa Ca(OH)2. OTBeT moATBEpAUTH YpaBHE-
HUSIMH COOTBETCTBYIOIINX PEAKIMil B MOJIEKYJIIPHOH ¥ HOHHO-MOJIEKYJISIPHOH (opMme.

308. ITpn moMomy KakuX KadyeCTBEHHBIX PEaKIMii MOXKHO PasiuuuTh 2 MUHepalbHBIX ynooperus (NH4)2S04 u KC1? Otser
HOATBEPANTH YPABHEHUAMH COOTBETCTBYIOIINX PEAKIUH B MOJICKYISIPHOH M HOHHO-MOJICKYJIIPHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hanwucats xumudeckre (GOpMyIibl BEIIECTB, HAXOQAIMUXCS B 3-X Konbax, ecnu: 1) pacTBOp OKpa-IIMBAET ILIaMsi TOPEIKH

B (hM0JIeTOBBIH BET (00pa3ibl U3 K00 1-it 1 2-i) U xkenThii (0Opa3er u3 3-it koaoObl); 2) npu npuiiuBanuu pactBopa AgNO3 B
oOpas3rie u3 koaObr No2 BBIIIa TBOPOXKUCTEHIN 0canok Oeroro 1BeTa; 3) npu nobasnernu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
K00 BhIMajaet Oenslit ocanok; 4) mpu godasnennn H2SO4 u3smenennit He npoucxoaut. OTBET MOATBEPAUT YPAaBHEHHAMHI
COOTBETCTBYIOLIMX PEAKLHH B MOJIEKYJISIPHOI M HOHHO-MOJICKYJIIPHOH (opme.

310. Kak npu momory BoJsI M a30THOM KWCIIOTH PAacIO3HATh YETHIPE IOPOIIKa — COXy, Mell, cyibdaT Hatpus u rurc? OTBeT
HOATBEPANTH YPABHEHUAMH PEaKIUH B MOJICKYJIIPHOI U HOHHO-MOJICKYIISIpHOI (hopme.
311. B deTrIpex makeTax coAepikaTcs CIeyIOUIMe BEeIecTBa: Cylab(ar aqtOMUHUS, HUTpAT Oapusi, XJOpHUI aMMOHHMS, CYIb(OUT

Hatpusl. Mcromnb3ys pacTBOp rHAPOKCHA Kalus U OTKPBITBIN UM CyJIb(AT AIOMUHHUS, OOHApYKUTh BCE OCTAIbHbIE BEIECTRA.

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

312. Kak npu momomu nepmanranata kanust KMnO4 mMoxHO pasnuunts: a) cynbgatsl xkenesa (II) u (III); 6) HUTpaT U HUTPUT
kanua? OTBET NOATBEPAUTH YPABHEHUSMH BO3MOXHBIX OKHCIHTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak npu momomu quxpomata kamust K2Cr207 MoxHO pasznnunth: a) cynbsdats! xxenesa (II) u (I11); 6) HuTpar u HUTpUT
Kanua? OTBET MOATBEPAUTH YPABHEHUSIMH BO3ZMOXHBIX OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

314. B Tpex Gankax 0e3 STHKETOK HAaXOAATCS CIEAYIOIIME BeUlecTBa: cyibdaT HATpus, CyabGUT HATPHsl, Cylb(uI HaTpusl.
Kak, nmest B cBOEM pacriopsnpKEHHH JIMIIb OJIMH PEaKTHB (KaKoi?), y3HaTh, T/ie Kakas collb HaxoauTcs? Hamucars ypaBHEHUS

PeaKIy MEXIy PEaKTHBOM H KaXKIOH U3 coJel B MOJIEKYIIIPHOW M HOHHO-MOJIEKYJIIPHOH opme.

315. Kak npu momomu ruipokcuaa HaTpus, HUTparta cepedpa u xjopuaa 6apus OmpeneNuTh, Kakoe U3 ynoOpeHuit — cynbhat
aMMOHHMS1, HUTPAT HATPHs, XJIOPU aMMOHUSI — TIPeJICTaBiIsieT co0oit uccierye-Mblii o0pasen; ynoopenus? OTBeT MOsSCHUTh
YpaBHEHHSAMH PEakunii B MOJICKYJIIPHON M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHEM I[BeTa 00Pa30BaBIIMXCS OCAIKOB.

316. Kak npu momomy ruapokcuaa HaTpus, HUTpara cepedpa u KapOoHaTa HATPUS ONPEIETHTh, KaKoe U3 YAOOpeHHH —
HUTpAT Kanblusl, pochaT aMMOHUS, XJTOPHU] KaJHs — MPECTaBiIsieT co0oil nccnenye-Mulii o0pasen yaoopenus? OTBET MOSCHUTH
YPaBHEHHUSMH PEakKinil B MOJIEKYJIIPHOW 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BABIIUXCS OCA/IKOB.

317. Kak npu momomy ruipokciaa HaTpys, HUTpaTa cepedpa W CONITHOM KHUCIIOTHI ONPENeliTh, Kakoe W3 yI0OpeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kaust, pocdat Kaus — IpeAcTaBIsIeT coboit obpaser ynooperns? OTBET NOACHUTH YPaBHEHHAMHI
peaxuuii B MOJIEKYJIIpHOIM U HOHHO-MOJIEKYJISIPHO# (hop-Me ¢ yKazaHHEM L(BeTa 00Pa30BaBILHIXCS OCAJIKOB.

318. [Tpu moMonM KakuX Ka4eCTBCHHBIX PEaKIMid MOXKHO MOATBEpPIUTH coctaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUI B MOJICKYJISIPHOM M HOHHO-MOJICKYJIIPHOH (opme.
319. HazBaTh Hambonee BaKHbIE COJM XKeJle3a U yKa3zaTh MX MPaKTHUecKoe 3HaueHue. [Ipy MOMOIM KaKuX peakuuil MOXXHO

0o0OHapyxuTh mpucytcTBre HoHOB xene3a (I1) u (III) B pactBope? OTBET MOA-TBEPAUTH YPABHEHUSIMU PEAKIIMN B MOJICKYJISIPHON H
HMOHHO-MOJIEKYJISIpHOH (hopme.

320. ITpu moMommy KakuX KauyecTBEHHBIX PEaKIMl MOXKHO IMOATBEPIUTH cocTaB Tpex BemecTs: K3PO4, Na2CO3, BaCl2?
Hamncatp ypaBHEHHS COOTBETCTBYFOLIMX PEAKIMIA B MOJICKYJSIPHOI M HOHHO-MOJIEKYJISIpHOIT hopme.

6.2. TeMbl nUCbMEHHBIX padoT

KonTponsHas padoTta

6.3. Ilpoueaypa oueHuBaHus

Otuerka cOpMUPOBAHHOCTH KOMIETEHIMI y 00y4YaOIIMXCsl U BBICTABICHHE OLICHKH M0 TUCIHILIHHE BEACTCS CIEAYIOIIUM
00pa3oM : IS CTYIGHTOB 320YHOM M 0YHO-3209HOH (POpMBI 00yUEHHST OLIEHMBAETCS 110 MATHOAITLHOM MIKaje, OlleHKAMU
COTIIMYHOY, «XOPOLIOY», KYIOBICTBOPHTEIHHOY, KHEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIH «HE 3a4TCHON.




6.4. l'[epeqem, BU/I0B OLI€HOYHBIX CPEACTB

KontponsHas pabora.
HTOroBsIif KOHTPOJIB.

7. YHEBHO-METO/JUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOLY JIS)

7.1. PexomMeHnayemasi quTeparypa

7.1.1. OcHoBHAs IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI1.1 |IHanmamosa O.10., Xumus: yaed. mocobue st CTyA. 04. U 3a04. popM 00yu. Hosouepxkacck, 2022,
[Isatauneiaa E.B. Hanpagi. "JlecHoe neno", "JlanamadTHas apXuTekrypa", http://biblio.dongau.ru/MegaPr
"OKoJI0THS ¥ TPUPOIOTIOIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
JI1.2 | CygBopos A. B., OO61as XuMusi: ya4eOHUK Cankr-IletepOypr: Xumuznar,
Huxonscxkuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
JI1.3 |CanuxoBal. T. Xumus: yuebHoe nocoove Yoa: BI'AY, 2021,
https://e.lanbook.com/book/201
053
7.1.2. JlonoJHUTENbHAS JIMTEPATypa
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ron
JI2.1 | Apososo3osa T.H., Xumus: 1abopaTOPHBINA IPAKTHKYM JUIS CTYICHTOB BCEX Hosouepxacck, 2018,
IManamosa O.10., HaInpaBJICHUH http://biblio.dongau.ru/MegaPr
IIstHuneHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.2 | Amapues A. 1., Xumus : COOpHHK 3aa4 U YIPaKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
Kazakopa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.3 | EmenssnoBa E. O. OO01mmast XUMUS: MPAKTHKYM Jluneux: Jluneuxuit
rOCyZapCTBEHHBIN
MEeIarOTUYeCKUil YHUBEPCUTET
nmenu [LI1. CemenoBa-Tsn-
Ilauckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
7.1.3. MeTonnueckue pa3padoTku
ABTOpBI, COCTaBHTEITH 3arnaBue W3narenscTBO, roj
JI3.1 | HoBoudepk. HHX.- XuUMHS: METOIUYECKHUE YKAa3aHHUsI 10 U3yUEHUIO Kypca U Hosouepkacck, 2020,
MEJIAOp. WH-T BBITOJIHEHHIO KOHTPOJILHON pabOTHI JUTS CTYJCHTOB 3a09HON http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | hopmsr o0yuenus HanpasieHuit "Jlecaoe neno”, "JlanamagpTtaas | oONIMI/UserEntry?
0O.10. lanamos.a, apxutekTypa', "IKoJOorHs U MPUPOJOIOIb30BaHue" Action=Link FindDoc&id=33
T.W. IpoBoBo3oBa 7410&i1db=0
7.2. Ilepeuennb pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHUKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 HH()OPMATMOHHO-CIIPAaBOYHBIC U TIONCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMEI
7.3 IlepeyeHb NPOrpaMMHOI0 obecrevYeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»
7.3.3 Microsoft Teams [IpenocrasnsieTcs 6ecrnaTHO
7.3.4 MS Office professional; Cyb6nuuenszunonnsiid gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetia»
7.4 TlepevyeHb HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabix OO0 Hayunas anekTpoHHas http://elibrary.ru/
OoubmmoTexa




7.4.2 Ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBI (MOIYJIA)

8.1 2321 CrieranbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATU3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHHsI, CITYKAIIUMU [T TIpeACTaBIeHus nHpopManny ayauropun: Habop
JIEMOHCTPAaLHOHHOTO 000pyJ0BaHNUS (IEPEHOCHOIT): HOyTOyK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1wrT., 5kpan HacTeHHbIH — 1 WT.; Y4yeOHO-HarIsAAHbIE MOCOOUs — 9 1mT.;
Jocka - 1 miT.; Paboune mecta cTyaeHTOB; Pabodee MecTo mpemnomaBaTesis.

8.2 2313 CrnenunanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOCNBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHS, CIy KaIlluMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060pynoBaHus (IepeHOCHOi): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoektop Acerx113PH — 11uT., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAIHBIE TOcoous — 15
mt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermomaBarens.

8.3 2305 IomemeHne yKOMIUIEKTOBAHO CIICIIMAIN3NPOBAHHON MEOETBI0 1 TEXHHIECKUMH CPEICTBAMH
00y4eHHUs1, CIYKAIUMHU JJIs1 TPEICTaBIeHU HHPOPMALUK U OCHAILIEHO KOMITBIOTEPHOM TEXHUKOU C
BO3MOXKHOCTBIO TIOAKITIOUEHHS K ceTh «IHTepHeT» 1 00eCIeYeHHeM JOCTYIIA B JJICKTPOHHYIO
nHpopMannoHHO-00pa3zoBaTensHyTo cpexy HUMU Jlonckoit TAY: Kommsioteps: Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTop
OPTIQUESTQ — 2 mir.; Mownwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas 6ubnnorexa;

Crombl KoMnbIOTepHBIE — 6 MT.; Ctoy-TyMOa — 5 iT.; Crynbs — 16 mit.; TeMmaTHUecKHe TUIaKaThl
—5mr.; Jlocka— 1 mr.; PabGoume mecta cTyneHToB; Pabodee MecTo mpenoaBaTes.

8.4 2102 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpeAcTBaMH 00Y4EHHsI, CIy KaIlllUMHU AJIsI IpeCTaBIeHHs HH()OPMAIK OOIBIION ay TUTOPHH:
Habop nemMoHcTpannoHHOro 000pynoBaHus (IIEPEHOCHOH): 9KpaH - 1 WT., mpoekTop - 1 mT., HeTOyK
-1 wrr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; [lnuta
HarpeBarensHasg ES-HA3040 — 1 m.; Nazoanamusarop ['XII-3M — 1 mt.; Oreerymutens — 1 mT.;
Benpo xonycHoe — 1 mr.; JlaGoparopnas nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIs
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeJuKaMeHTaMu — | mT.; Mebens maboparopHas;
Jlocka MarHUTHO-MapkepHas - 1mt.; CymmneHsli mkad - 1mT.; Becs! Texnoxummaeckue BJIKT-
500 - 1mT.; MyddenbHas neus - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
MPENoAaBaTes.

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

1. [Monoxenne o Tekymier arrecranuu odydaromuxcs B HUMUW JITAY (BBeAeHO B AelicTBHE MpukazoM aupekropa Nell9 ot
14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi 'AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum mgoctymna:
http://www.ngma.su - 27.08.2016

2. 5. JposoBo3oBa, T.W. Xumust [DnekTpoHHBINA pecypc] : 1ad. mpakTUKyM s CTya. Beex Hampasi. / T. W. JIpoBoBo3osa, O.
10. lanamosa, E. B. [IatHuubiaa ; HoBouepk. unx.-menuop. uH-T Jlonckoil 'AY. - HoBouepxkacck, 2018.

3. XuMuA: METOA. yKa3aHHS IO M3yd. Kypca H BBII. KOHTp. pabOThI AT CTYA. 3204. (hOPMBI 00YH.

/ HoBouepk. urx.-mennop. uH-T Jlorckoit [AY, Cocrt.: O.1O. Illanamosa, T.U. [IpoBoBo3oBa, HoBouepkacck, 2020.
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