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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

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

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

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

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

ceMecTp




2. IEJIX 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

TpeboBanus K NpeBapuTe/IbHOI NOATOTOBKE 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 IMCHUIIMHBI (MO1YJs) HE00X0AMMO 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 :

Crnoco0eH npuMeHsITh 0230Bble 3HAHUS (PYHIAMEHTAJIbHBIX Pa3/1eJI0B HAYK 0 3eMile, eCTECTBEHHO-HAY4YHOI0 U

MAaTEMATHYECKOI'0 HMKJIOB IIPU PEIICHUH 3a/1a41 B 00J1aCTH YKOJIOTHH 1 NPpHUPOIONOJIb30BAHUA

OIIK-1.1 : 3HaTh q)yH,HaMeHTaHBHI)IC pa3acibl CCTECTBEHHO-HAYYHOI'O U MATEMATUYCCKOI'O ITUKIIOB, UCITIOJIb3YCMBbIC ITPU
peuIcHur 3a1a4 B 00J1aCTH SKOJIOTHH U MIPUPOAOIIOTIb30BAHUS

OIIK-3 :

CnocoGeH MpUMeHSITH 6a30BbIe METOIbI IKOJIOTHYECKIX HCCIeI0BAHNN ISl penieHus 3a/1a4 npodeccnoHaIbHO

ACATECILHOCTH

OIIK-3.2 : Bnagetsh 6a30BBIMH METOJaMHU JIAOOPATOPHBIX HKOJIOTMIECKHUX HCCIIEAOBaHUH, aKTHBHO UCTIONb3YEMBIX ISl PEIICHUS
3a71a4 MpoQeCcCHOHANBHON JIESITEeNEHOCTH




5. CTPYKTYPA U COAEPKAHUE JUCLUILIMHBI (MOLY.JIS)

Kon HaumeHnoBaHne pa3jenoB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. IIpumeuyanne
3aHATHS TeM /BUJ 3aHATHSI/ Kypc
Pa3znes 1. 1. OcHOBHBIE 32aKOHBI
XHMUH.
1.1 /JTex/ 1 2 OIIK-1.1 JI1.1 J11.2 0
OIIK-3.2 JI1.3J12.1
2.2
JI2.3J13.2
Paznen 2. 2. CtpoeHue aToma.
Iepuonnyeckas cucrema
jemenToB /.. MenaeneeBa.

2.1 Crpoenue atoma. CTpoeHHE aTomMa 1 1 OIIK-1.1 JIT.1J11.2 0
U CUCTEMATHUKa XUMHYECKUX OIIK-3.2 JI1.3J12.1
a1eMeHToB. [lepuonuyeckas 2.2
cucTeMa U U3MEHEHHUE CBOMCTB JI2.3J13.2
3JIEMEHTOB. 91
/JTex/

Pazgea 3. 3.Xumnueckasi CBSI3b U
CTpOeHHe MOJIEKY.JI.

3.1 XuUMHYECKAsI CBSI3b M CTPOCHHUE 1 1 OIIK-1.1 JIT.1J11.2 0
MOJIEKY L. OIIK-3.2 JI1.3J12.1
Turet XUMUYIECKON J12.2

ces3u. CTpoeHue u JI2.3J13.2
CBOICTBa MOJICKY L. 21
Pa3znen 4. 4.9Hepreruka
XHMHYECKUX MPOLECCOB.

4.1 Oueprerudeckue 3P PeKTs 1 1 OIlK-1.1 JI1.1J11.2 0
XUMHUYECKHX peakiuii. OyHKuun OIIK-3.2 JI1.3J12.1
cocrosHus. 3akoH I'ecca u 2.2
ciencTBre u3 Hero. /JIex/ JI2.3713.1

JI3.2
o1
Paznen 5. 5. Ckopoctb
XMMHYECKUX peakuuii u
XHMHUYecKoe paBHOBeCHE.
5.1 CKOPOCTh XUMHYECKHUX PEaKIHH I 1 2 OIIK-1.1 JI1.1J11.2 0
XUMHUYecKoe paBHoBecue /J1ab/ OIIK-3.2 JI1.3J12.1
2.2
J12.3713.1
JI3.2
31
Pa3zpes 6. 6. Bona. Odmast
XapaKTepUCTHKA PACTBOPOB.

6.1 OO0m1ast xapaKkTepuCTHKA 1 1 OIIK-1.1 JI1.1J11.2 0
PacTBOPOB. OIIK-3.2 JI1.3J12.1
CriocoObI BEIpa)KEHHSI COCTaBa J2.2
pactBopoB. PUBUKO-XUMHUYECKHE JI2.3J13.1
CBOIICTBa pacTBOPOB JI3.2

HEDJICKTPOJIUTOB u 21
AJIEKTPOJIUTOB (aHAITN3
KOHKPETHBIX CUTyanuii)
/JTex/

6.2 OO011as XapaKTepuCTHKa 1 2 OIIK-1.1 JIT.1J11.2 0
pactBopoB. Pacyer koHIIEHTpauu OIIK-3.2 JI1.3J12.1
pactBopos /IIp/ 2.2

JI2.3J13.1
JI3.2
31

Pazpnea 7. 7. PacTBopsl
3J1eKTPOJINTOB.




7.1 Peakuuu B pactBopax 1 2 OIIK-1.1 JI1.1J11.2 0

3JICKTPOJIUTOB. OIIK-3.2 JI1.3J12.1
/J1ab/ 2.2
JI2.3713.1
JI3.2
91
7.2 CaoiicTBa pacTBOpPOB. 1 2 OIIK-1.1 JI1.1 JI1.2 0
KonnurarusHele cBoiicTBa OIlK-3.2 JI1.3J12.1
pacTBOpOB (perieHue 22
CUTYallMOHHBIX 3a]1a4). JI2.3J13.1
Mp/ JI3.2
21

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

8.1 Peakiun oxucienus- 1 2 OIIK-1.1 JI1.1J11.2 0
BoccTaHoBJIeHus /J1ab/ OIIK-3.2 JI1.3J12.1
2.2
JI2.3J13.1
JI3.2
21
Paznen 9. 10. Xumuyeckast
uaeHTHGUKALUS
9.1 N3ydenue TeopeTnyeckux 1 59.5 OIIK-1.1 JI1.1 JI1.2 0
BOIIPOCOB, BBIITOJTHEHUE OIIK-3.2 JI1.3J12.1
TEOPETUYECKUX 3a/laHHi, pelIeHue 2.2
3a/1a4. BeinosiHeHne KOHTPOJIBHON J12.3J13.2
paborsr. /Cp/ 31
Pazgen 10. 11. KomnexkcHbie
coeIMHeHUsl
10.1 Nzydenue TeopeTHUeCKUx 1 59.5 OIIK-1.1 JI1.1JI1.2 0
BOIIPOCOB, BHITIOJTHEHHE OIIK-3.2 JI1.3J12.1
TEOPETUIECKUX J12.2
3aJIaHUM, BBIIIOJTHEHUE JI2.3J13.2
KOHTpOJIbHOH padoTs! /Cp/ 31
Paznen 11. 12. KonTpoanb
11.1 IToaroroBka K UTOrOBOMY 1 9 OIIK-1.1 JI1.1 J11.2 0
KOHTPOJIIO OCBOEHHUS AUCLUIIIIMHBL OIIK-3.2 JI1.3J12.1
B (hopme dK3amMeHa. /IDKx3ameH/ .2
JI2.3J13.2
91
6. ®OH/I OIEHOYHBIX CPEJICTB
6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS
Bompocs! 11 mpoBeieHns IPOMEXKYTOTHOH aTTeCTaIiK B popMe IK3aMeHa:
I. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHHs MAacChl U DHEPrHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJICHTOB.
2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH 00BbEMHBIX OTHOIICHUH, 3aKOH ABOTAJIpO M €r0 CIEICTBH. METObI ONpeIeICHHS
MOJIEKYJISIPHBIX MacC ra30B.
3. [lepnognueckuii 3axkoH U nepuonudeckas cucrema J[.M. Menneneesa. Ilepuonpl, rpynnsl ¥ NOArpynnbl NEPUOAMUECKON
cucteMbl. CBs3b CTPOCHUS aTOMA C MOJIOKCHUEM JICMEHTOB B IIEPHOINICCKON CHCTEME.
4. Crpoenue atoma. [loctynatsl bopa.
5. KBanToBbIe uncia, UX GU3MYECKUil CMBICI.
6. DJNEeKTpOHHAsE OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun [Maymu. TlpaBumo XyHza.
7. CemelicTBa s-, p-, d- i f- 37JeMEHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OPMYIBI HJIEMEHTOB.
8. 3aBHCUMOCTh CBOMCTB aTOMOB OT CTPOEHHS MX DJIEKTPOHHBIX 0007I0YeK. DHEPrHs MOHU3AIUH U CPOJCTBO aTOMa K
3JIEKTPOHY.
9. THIIBI XUMHAYECKOM CBSI3HM, UX OCOOECHHOCTH.
10. Xumudeckast CBSI3b U €€ OCHOBHBIE XapaKTePHCTHKH.
11. KoBaneHTHast XuMu4eckasi CBsA3b, €¢ Pa3HOBUIHOCTH. MeTo/ BaJICHTHBIX CBS3EH.
12. Crioco0b1 00pa30BaHus KOBaJCHTHOH XMMHYECKOH CBS3H.
13. I'mOpuan3anus aTOMHBIX SJIEKTPOHHBIX OpOuTaneil u e¢ BHUIBIL.

14. HOH}IpHOCTL XUMHYECKOH CBSI3HU. 3HCKI‘pI/I‘leCKI/I17[ MOMECHT JUIIOJIA MOJICKYJIBI.




15. HonHas cBs3b, €¢ ocobenHoctd. CTerneHb HOHHOCTH CBS3H.

16. Bopoponnas cBsi3b, €€ 0COOEHHOCTH U BIMSIHHE HAa CBOWCTBA BEIIECTB.

17. TepMoxumus, ee OCHOBHEIEC OIIpeAeIeHHs. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHss SHeprus U SHTANBNHA. DHepreTudeckue dPPEeKTsl XMMUUSCKUX MPOIECCOB.

19. Makpo- ¥ MHKPOCOCTOSIHHE BelIeCTBa. BepOosITHOCTb COCTOSIHUSI CHCTEMbI U SHTPOIHSI.

20. HampaBieHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHUS XMMHUYECKUX peakuuid. DHeprus ['udoca.

21. Xumuueckas KuHETHKa. CKOpOCTh XUMMUECKUX PEAKIMH B TOMOI€HHOH M IeTEpOre€HHOM CHUCTEME.

22. BrausHIe npupoAbl pearupyroIuX BEIIeCTB U TEMIIEPaTypbl Ha CKOPOCTh XUMHUYECKOH PEaKIiH.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHu3M JeHCTBUS KaTalnu3aTopa.

24. OO6parnMble 1 HeOOpaTUMBIE XUMHYIECKHE PEAKINH. XHUMHUIECKOe PaBHOBECHE.

25. CwMmemnenne xuMmuaeckoro pasrosecus. Ilpuaimmn Jlelllatense.

26. Bopa, e¢ ¢pusnueckue cBoiicTBa. JlnarpaMma COCTOSIHUSI BOJBI.

27. AHOMasbHBIE CBOWCTBA BOABI, MX MPUYMHA U POJb B MPHUPOJE.

28. Pactopsl. 'mapataas teopus [[.J1. Menneneesa. TemoBeie 3¢h(eKTs pacTBOpEHNS.

29. PacTBOopuMOCTh TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpUMOCTB ra30B B JKUAKOCTSX.

31. KoHueHTpanus pacTBopoB, €€ BUABL.

32. OcMoc, 0CMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINTEKTPOIUTOB M IEKTPOIUTOB.
33. INoHmkeHne DaBleHHs HACBIIEHHOTO Mapa pacTBOPUTENS HaJA pacTBOPOM. 3akoH Paymst 1 pacTBOPOB HEINEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IoBblIeHNE TEMIEpAaTyphl KUIIEHUsT paCTBOPOB. 3akOH Payiis nist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIMUTOB.

35. INonmkeHne TeMnepaTypsl KpUCTAIIH3AHH PACTBOpA. 3aK0oH Paymst 1 pacTBOPOB HEINEKTPOIUTOB U HIEKTPOIHTOB.
36. Teopust ANEKTPOTUTUUECKOR AUCCOLUALINY.

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

38. Crnalble dNEKTPONIUTHI, UX AUCCOUMANus. 3akoH pazOasieHuss OcTBaibaa.

39. CuJIbHBIE DJIEKTPOJMTHL, UX JUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakuyy noHHOro oOMEHa B pacTBOpax JICKTPOJIUTOB. Y CIIOBHS HEOOPATUMOCTH PEaKIHA.

41. DnexrponuTHuecKas Aucconuanus Bogsl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPHI.

42. Bonoponnsiii nokazarens. llkana pH, meroas! onpenenenust pH.

43. I'unponus, ero KONMYECTBEHHbIE XapaKTEPUCTUKU. 3aBHCUMOCTh TMIPOIHM3a OT KOHIEHTpPAlUU M TeMIEpaTypbl pacTBopa.
44. T'maponu3 coneid u ero BUbI (HAa MPUMEPE YPaBHEHUM THPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucriepcHbIe CHCTEMBI, UX KIaCCH(HUKAIMS 110 arperaTHOMY COCTOSHHIO (a3.

46. JlucriepcHble CHCTEMBI, UX KIacCU(UKAIMA MO CTeneHu AucnepcHOcTH. CBOOOIHO- U CBSI3HOIAUCIIEPCHBIE CHCTEMBI.
47. YeToiunBOCTE IcHepcHbIX cucTeM. PakTopsl cTaOMIN3alnK AUCIIEPCHBIX CHCTEM.

48. CopOrmust 1 e¢ BUIIBL.

49. Komnonmnsie pactBopsl. CTpoeHHEe KOTOUAHON MHIEIUIBL.

50. Koarynsiyst KOJJIOMJHBIX PACTBOPOB U (haKTOPHI, €¢ BBI3BIBAIOILME.

51. THITEI OKHCITUTETHHO-BOCCTAHOBUTEIFHBIX PEaKIUIL.

52. Peaxuuu oxucnenus. Baxueiline BOCCTaHOBUTEIH.

53. Peakuumu BoccTraHoBieHMs. BakHenine OKUCIUTENH.

54. OKHCITUTENBHO-BOCCTAHOBUTENBHASL JBOIICTBEHHOCTb.

55. DNEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIUAIB U PSIl HANPSDKEHUH METaIOB.

56. Koppo3sust MeTaninoB u ee BUIBL

57. Mertozp! 3alIUTHl OT KOPPO3UHU METAIIIOB.

58. [onsaTHe XUMUYECKO# HACHTUPUKAMKU. KadyecTBEHHbIE peaKkiuy Ha MOHBI.

59. CocraBneHne ypaBHEHHI OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIX PEAaKIUi, Peakiii HOHHOTO 00MEHa, THIPOJII3a COJeH.

3AJIAHUA JIJIA KOHTPOJIBHOM PABOTBI CTYJIEHTOB

3A0YHOM ®OPMbI OBYUEHH S

Pabora cocTOUT U3 BOIIPOCOB, OXBATHIBAIOLINX KypC JUCIUILINHEI, U BEIMOIHACTCA 10 OMHOMY U3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapUaHTOB 3aJ[JaHUI KOHTPONBHOMN pabOThI, METOIUKA €€ BBIIOJIHEHUS 1 HE0OX0AUMas INTEPaTypa MPUBEAECHBI B METOJUUECKUX
YKa3aHWSX JUT HAaITMCAaHWUS KOHTPOJBHOH paboTsl (Jlyranckas, U.A. Xumus [TekcT] : MeToM.yKa3. IO U3yd. Kypca ! BBIIL KOHTP.
paboTs! I cTy . 3a04. hopmsl 00yd. / M. A. Jlyranckas, O.1O. Illanamosa, C.B. KonnparoBa; HoBouepk. roc. menuop. akaf., kag.
XUMUH U TPUKIL. 9Kojoruu. — HoBouepkacck, 2013.-66 c.-50 5k3.). Beibop BapuaHTa onpenenseTcs nepBoit 0yksoi dpamuanu
CTyJICHTa U MociIeAHel Udpoii 3aueTHON KHIDKKU. KaxIblif CTYZIEHT BBINOIHSAET KOHTPOIbHYIO pabOTy B COOTBETCTBHH C
BapHAHTOM 3aJaHUs, ONPEACIIEMOTO TI0 IBYM MOCIECTHUM Itndpam ero mmdpa (HOMep CTyJeHIeCKOTo OmieTa i 3a4eTHOH
kamKkkd). Hanpumep, mmdp crynenrta 30512, t.e. mocnegaue nudpst ero 12. CaenoBaTensHO, CTYASHTOM JOJKHA OBITH BHIIOTHEHA
KOHTpOJIbHAs pab0Ta, BKIOYAIONIas 3a7a4i BapranTa 12 B Tadmuiie 2.

[TepeueHp BOIPOCOB KOHTPOIBHOH PaOOTEI

1. Uro Ha3bIBaeTCs SKBHBAIECHTOM 31eMeHTa? UTo Takoe HKBMBaJICHTHas Macca? ODKBHBAICHTHBIN 00b-eM? PaccunTarh
SKBHUBAJICHTHBIE MAacChl YIIEPOa, UCXOs U3 COCTaBa OKCHA U AUOKCHIA YIIepoaa.

2. YTo Ha3bIBAacTCs HKBUBAJIIEHTOM CIIOKHOTO BemecTBa? Kak onpenemnsroTcsi SKBUBAIEHTHBIE MAacChl OK-CHUI0B?
OCHOBaHHMH? BEMuCINTG SKBUBaJICHTHBIE MacChl OKcuIoB amoMuHUS Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n
Gapust Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBHBAJIEHTOM CIOXKHOTO BemlecTBa? Kak omnpenenstorcs SKBUBaleHTHbIE Macchl kuciaoT? Comneit?
BerauciuTh SkBHBaNIeHTHBIC Macchl hocdopHoit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amomunns Al2(SO4)
3 u pocdata xampus Ca3(PO4)2.

4. BbIUMCINTD SKBUBAJIEHTHYIO MacCy OCHOBaHUS, 3Has, YTO 2 T €r0 B3auMOJEHCTBYIOT 6e3 octaTka ¢ 1,829 r comsnoii




kuciiotel HCL.

5. BbIuncnuTh aTOMHYIO Maccy JBYXBAJICHTHOTO 3JIEMEHTA, 3Has, YTO €ro COeAUHEHHE C BOIOPOIOM CO-AEpKHT 5,88 %
BOJIOPOJIA.

6. BhIuuCINTE aTOMHYIO MACCy YETBIPEXBAJIICHTHOTO 3JIEMEHTa, 3Has, YTO €ro oxcuj coxepxut 13,39 % xucmopona.

7. Ha BoccranoBnenue 9,9375 r okcuaa OBYXBaJEHTHOTO MeTajula M3PacXoJOBaHO 2,8 J1 BOAOPOJAA, U3-MEPEHHOIO MpH H.Y.
YeMy paBHBI SKBHBAJIECHTHBIE MacChl OKCH ]I, MeTallla, aToMHas Macca MeTaina? Kakoii ato metann?

8. Ha pactBopenue 8,43 r meramia morpe6oBainoch 7,35 T cepHON KUCIOTHL. ONpenenTh SKBHBAJICHT-HYI0 Maccy MeTaylia
U 00BEM BBIICIUBILIETOCS BOAOPOAA (YCIOBUS HOPMATIBHEIE).

9. OmnpenenuTs SKBUBAIECHTHYIO MacCy U Ha3BaHUE ABYXBAJEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITEC-HAIOT U3 pacTBOpa
cepebpstHOH conu 4,32 T pacTBopa cepedpa.

10. OmnpenenuTs SKBUBAICHTHYIO MacCy U Ha3BaHUE ABYXBAJIEHTHOro meramia, 0,12 T KOTOPOTO BBEI-TECHSIOT M3 KHUCJIOTHI
112 mn Boopoa, M3MEPEHHOT0 MPU HOPMAJIbHBIX YCIOBHSX.

1. ITpu cxuranum 0,9 r TpexBaJeHTHOTO MeTaja noiydeHo 1,7 T ero okcuaa. OmpeaenuTb aTOMHYIO Maccy MeTajia U
COCTaBUTH (POPMYITY €T0 OKCHIA.

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

13. ChopmymupoBath 3akoH ABOraapo u ero cieactus. Kakoit oobem 3anuMmaroT 1022 MoJieKys a30Ta MPH HOPMAaTbHBIX
ycnoBmsix? Kakyro Maccy mMeeT 3To KOJIMUecTBO a3oTa?

14. UYro Takoe Mosb? CKOIBKO MOJei comepkurcs B 1 M3 mo00ro raza npu HOPMaJIbHBEIX yCIOBHAX?

15. [TnoTHOCTH MapoB cephl MO KUCIOPOAY paBHa §. V3 CKONBKUX aTOMOB COCTOMT MOJIEKyJia Cepbl?

16. Macca | 51 kxpuNTOHa IPU HOPMAaNbHBIX yCIOBUAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMUT MO-JIEKylla Tra3a KpUNTOHA?
17. Kaxkoit 06seM pr 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 MOJICKYISIPHBIE MAcChl ATUX Ta30B, UX
TUIOTHOCTH 110 BOJOPOAY U YUCIO MOJIEKYJ B 1 J1 KaXJ0ro rasa.

19. CKkoJbKO a) Mosteid; 0) MOJIEKYJT BOAOPOa COACPIKUTCS B 5 M3 3TOro rasza, H3MEPEHHOTO TIPHU HOP-MAJIbHBIX YCIOBUAX?
20. Kaxkoit 06beM npu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 0,1 Moms okcuna asora N20O; 6) 0,5 sxBH-BaneHTa BOJOPOAA
H2; B) 0,3 Mmonb okcupa yrinepoaa CO?

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

22. Uro sBiIseTCS BaXKHEHIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpuMeps! COOTBETCTBYIO-IIUX PEAKIUi U JaTh
Ha3BaHUs B3aUMO/IEICTBYIOIINX BEIIECTB 10 CUCTEMATHUECKON HOMEHKIATYpe.

23. Urto siBisieTcs BaKHEHIIMM NPU3HAKOM KUCJIOTHBIX OKcuAoB? IIpuBecTH mpuMepsl COOTBETCTBYIO-IIUX PEAKIM U J1aTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYPE.

24, B 1yem ocoGeHHOCTH amdoTepHBIX OKCHA0B? Kakue 13 NpuBeAEHHBIX HHU)KE OKCHJIOB 0071a1al0T aM(OTepHBIMH

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

Ha3BaTh B3aMMOJACHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIECKOI HOMEHKIIATYpe.

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

26. C KakiMH W3 TEePEeYHCIICHHBIX HIDKE BEIIECTB MOXKeT pearnpoBath runapokcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hanucats ypaBHEHUs peakUuil U Ha3BaThb B3aUMOICHCTBYIOLINE BEIECTBA 10 CUCTEMATUIECKOM HOMEHKIATYPE.

27. Kakue Bemecta Ha3bIBaloTCs kuciaoramu? UTo Takoe OCHOBHOCTH KHCIOTHI? IlpuBecTr mpumepsl OJHO-, ABYX- U
TPEXOCHOBHBIX KHCI0T. HanucaTs peakiyy MX B3aUMOJIEHCTBHS C THAPOKCUIOM HATPUs U Ha3BaTh BCE Pearkpyrollue BEIECTBA MO
CHUCTEMaTHYeCKOM HOMEHKIIAType.

28. C xaxumu u3 okengoB MgO, CO, Fe203, P205, ZnO Moxet pearnpoBath cepHas kuciaoTra? Hamu-cats
COOTBETCTBYIOIUE PEAKIUH U HA3BaTh B3aMMOEHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTHYECKOIl HOMEHKIIAType.

29. Kaxue peaknyu xapakrepHbl 1uist kucinot? [IpuBectu mpuMepsl TakMX peakiMid I a30THOM KUCIIOTHI M HA3BaTh BCE
B3aMO/ICHCTBYIOIIHE BEIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

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

31. Kaxne BemecTBa Ha3bIBarOTCS COMAMHU? JaTh KIaccHpUKaIUIO cojel, MPUBECTH NPUMEpPhI CPeI-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. Hasgatb 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(Cl04)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwucats ypaBHeHus peakuuii oOpasoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3au-MOACHCTBHS: 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 o6pazoBanus 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 MOJYYCHHS BaXHEHIMX ynoOpennit — cynep-¢ocdara Ca(H2P0O4)2,
npeuunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Hazpate conu, BXOASIINE B COCTaB 3THX yIOOPEHUIA.
39. Harmmcats GopMysiel KHCIOT, oTBevaromux okcuaamM MnO3, Mn207, V205, CrO3, P205. HanucaTh ypaBHEHHs peakinuit
B3aMMOJICHCTBHS 3TUX KUCJIOT C THAPOKCHIOM Kallisi M Ha3BaTh ITOJyYSHHBIE CO-JIU [0 CHCTEMAaTHIEeCKOH HOMEHKIIAType.

40. C KakiIMHU W3 TEePEeYHCIICHHBIX HIDKE BeIlecTB OyIeT pearnpoBarh coisHas kuciora: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEaKIHii U Ha3BaTh MOJYyUYEHHBIE BELIECTBA 110 CU-CTEMAaTHIEeCKO HOMEHKIIAType.




41. KBaHTOBBIEC 4nCIa NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMbIe 3HaUCHUS, (GU3HIeCKHi cMbIcT. UTO XxapakTepu3yeT ITaBHOE
KBaHTOBOE YHCJIO?

42. Yro xapaxrepusyeT opbuTanbHoe kKBaHTOBOe umcio? Kak oHO BbIpaxkaeTcss? UTo 03HAa9YaeT MOHATHE «IHEPICTHUECKHE
noxypoBHH»? UeMy paBHO MakCHMAJIEHO BO3MOXKHOE YHCIIO 3JEKTPOHOB Ha KaXXIOM 13 moxypoBHei? Kakue ¢popMbl IMErOT
9JIEKTPOHHBIE o0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe M3 KBaHTOBBIX YHCEI ONPEJEISIET OPUCHTALMIO JIEKTPOHHOrO 00Jaka B mpocTpaHcTBe? CKOIBKO
MPOCTPAHCTBEHHBIX OPUEHTAITUI BO3MOXHO: a) JIJIs $- DJIIEKTPOHOB; 0) JUIS p- SJEK-TPOHOB; B) s d- 1 f- 37eKTpOHOB?
44. CocTaBUTh NIEKTPOHHYIO (HOPMYITy 3JI€MEHTa, Ha M-3HEpreTH4eckoM YPOBHE KOTOPOro Haxogutcst 10 31eKTpoHOB.

PacnipenenuTh Bce 3JEKTPOHBI aTOMA 3TOTO JIEMEHTA 110 3HEPreTUUECKUM suelikaM. B kakoM nepuoie, rpymrne u noarpyImne
MEPHOANYECKON CUCTEMBI HAXOIUTCS 3TOT JIEMEHT?

45. CoCTaBUTh JEKTPOHHYIO (HOPMYITy dJIeMeHTa, Ha N-9HepreTHYECKOM YPOBHE KOTOPOTO HAXOAUTCS 12 3IEKTPOHOB.
Pacnipenenuts Bce 3JIEKTPOHBI aTOMa 3TOTO dJIEMEHTAa M0 YHEPreTUIECKUM sueiikaM. B kakom mepuojie, rpyIimne 1 NoArpyme
NEPUOJUYECKON CUCTEMBI HAXOUTCS 3TOT HJIEMEHT?

46. Chopmynmuposate npasmiio ['yana. [Touemy Ha TociIeJHEM 3JEKTPOHHOM CIIO€ Y MEIM M XpoMa HaXOIUTCS TOJBKO IO
OJHOMY S- 2JEKTPOHY?

47. Kakoe MakcuMaibHOE YHCIIO 3JICKTPOHOB MOXKET HAaXOJHUTHCS Ha s-, p-, d- 1 f- moaypoBusax? Ilpu-BecTH mpUMEpEL.
48. N300pasuth cTpoeHUe 3ISKTPOHHBIX 000JIOYEK aTOMOB JKelle3a M KPUIITOHA

a) DIIEKTPOHHOH hopMyIIoi;
0) PHEPreTUYECKUMH STYCHKAMHU.

49. ITouemy BO BTOpPOM IEpHOJIE IIEPUOANYECKOI CUCTEMBI HE MOXKET OBITH Oosiee BOCEMH 31eMeHTOB? OOBSICHUTD 3TO,
UCXOJsl U3 CTPOCHUS aTOMOB.

50. N3006pa3uts pacmpeneneHne 3IeKTPOHOB MO KBAaHTOBBIM S4YeHKaM 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 seHkaM B HOPMAaJIb-HOM U BO30YKAEHHOM COCTOSIHHH CEpHI M XJIOpa.

52. ITogemy xucmopox u Grop MPOSBISIOT MOCTOSHHYIO BAJICHTHOCTH, a UX aHajord B VI u VII rpyn-nax nepuoandeckoi

CHCTEMBI cepa 1 XJIOp — epeMeHHy0? 11300pa3uth pacrpeaesieHue JIeKTPOHOB aTOMOB 3THX JJIEMEHTOB 1O KBAHTOBBIM siYeHKaM B
HOPMAaJIEHOM ¥ BO30Y’KICHHOM COCTOSTHMSIX.

53. CoCTaBUTh MOJTHBIE JEKTPOHHBIE (POPMYITBI TIe3HsI, TepMaHUsI, BaHAIUS U AUCTPO3us. K KakuM 3J1eKTpOHHBIM
ceMeiicTBaM IPUHAATIEKAT ITH HIEMEHTHI?

54. CocCTaBUTh MOJIHBIEC JIEKTPOHHbIE (HPOPMYJIBI KalbLUsl, MEAN, CBUHIA U IUIyTOHMS. K KakUM 3JIeK-TPOHHBIM CeMeNCTBaM
NPUHAIJICKAT 3TH SIEMCHTHI?

55. Kak m3MeHSFOTCSI CBOMCTBA P- 3JIEMEHTOB C YBEIWYEHHEM 3apsiIOB SIEp UX aTOMOB: a) B Npeferax JaHHOTO IepHuona; 0)
B Mpejenax JaHHOH rpynmnsl. OTBET NPOMLTIOCTPHPOBATH IPHUMEPaMH.

56. Kakue »neMeHThl IepHoIuUeCcKOl CHCTEMBI MPEJCTABIAIOT CO00I caMblil aKTHBHBII METall M Ca-MbIH aKTHBHBII
HemeTaun? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHBIE (POPMYJIBI 3THX 3JIe-MEHTOB.

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

58. B gemM 0coOEHHOCT 3JICKTPOHHOTO CTPOEHHS JIAHTAHOMIOB M aKTHHOMJIOB M KaK OHA OTPakKaeTcs Ha WX XMMHYECKUX
CBOMCTBAx?

59. BaseHTHBIE 2J€KTPOHBI aTOMOB JIEMEHTOB 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 YETHIPEX 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. JlaTh oOmue mpeAcTaBlIeHHs O BOSHUKHOBEHHH XHMUYECKOH CBA3M M €€ OCHOBHBIX XapakTepucTu-kax. UTo Takoe AIMHA
cBs3H, ee 3Heprus? Yo Takoe BaneHTHbIE yuibl? [IpuBecTu npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIONOXKEHUS 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 MW HETIOISAPHOMN
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3aIell IeKTPOHHBIX 001aKkoB. Kakoil yrom Mexmy cBS3SMH B 3TOIt
Mornekyne? M300pa3uTh ee NpOCTPaHCTBEHHYIO CXEMY.

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

66. [IpuBecTu mpuMep MOJEKYIbl ¢ sp3- THOpUAN3ALUEH NEKTPOHHBIX 00sakoB. Kakue yribl MeKAy CBA3sIMU B 3TOM
Moutekyie? 300pa3uTs ee MpocTpaHCTBEHHYIO CXEMY.

67. N3zo6pa3uts crpykrypHbie Gopmyinsl coeauaennii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETICHU
OKHUCIICHHOCTH 3JIEMCHTOB B 3THX COeIUHEHHAX? Kakie TUIThI XUMHUECKUX CBSI3eH MMEIOT MECTO B MX MOJICKyIax?

68. Uro Takoe 6- u m- cBsa3u? M300pa3uth reomeTpudeckyto cxemy obpazoBaHus moiekyn H2 u N2. Ckonbko 6- U - CBs3EH
B ATHX MOJIEKyJax?

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

71. Hanmcats ctpykrypHble ¢hopmysiasl HNO3, H2SO3, KMnO4. Yka3aTh CTEIIEHH OKUCICHHOCTH 3JI6-MEHTOB B 3THX
COCIMHEHUX U 0XapaKTePU30BATh THUITEI XUMUIECKHUX CBSA3EH B 3THX MOJEKYJIaxX.

72. Kak npouncxomut Bo30yxIeHHE IEKTPOHOB M THOpUIM3AIHA AIEKTPOHHBIX opOuTaneil? Buasl rubpuausammm.
ITpuBecT npuMepsI.

73. Kaxk ob6pasyercst nonHas cBs3p? Kakue 3:meMeHTHI criocoOHBI ee 00pa3oBeIBaTh? [IpuBecTH mpume-phl.

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

75. Kak oOpazyeTcs xumuyeckasi cBs3b B KpucTamiax MetayuioB? Kak 3aBucsAT BakHelIne (pu3nue-ckue CBOWCTBA METAIIIOB




OT 0COOEHHOCTEN METAIITNYECKON CBSI3H?

76. JlaTh XapakTepuCTUKy BOIOPOAHOHN cBs3u. Kak Biusier obpasoBanue auMepoB Boabl (H20)2 Ha ee ¢pusndveckue
cBOMcTBa?

77. Kakne Turms! xumudeckoi ¢BsA3u uMeroT Mecto B Monekynax NH3, CO2, C12? U306pa3uTs reoMeT-pHieckoe CTPOCHHE
MOJICKYJI ¥ CXEMbI IEPEKPBIBAHHS HIICKTPOHHBIX 00JIAKOB.

78. VYkazaTh THUIBI XUMUYeCcKOH cBsi3u B mojekyinax CH4, O2, HCN. IIpuBectu cxembl NMEpPEeKpbIBaHUS JIEKTPOHHBIX
00JIaKOB.

79. W300pa3uth 31eKTPOHHBIMU ypaBHEHUSIMU TIporiecchl oOpaszosanus Monekyn KCl, Na20, A1203. Kakoif tun
XUMHUYECKOH CBSI3H UMEET MECTO B 3THX COCITUHCHHSX?

80. UYro Takoe OTHOCHTENbHAS JEKTPOOTPHUIATEIHFHOCTh 3JIEMEHTA W KaK OHA BIIMACT HA CTENEHb MO-JIIPHOCTH CBS3H aTOMOB
nByx anementoB? Kakas u3 monexyn HF, HCI, HBr u HI nanGonee momspra?

81. Oxcup xenes3a (III) MmoxeT ObITH BOCCTAHOBIIEH Pa3IMYHBIMU BOCCTAaHOBHUTEISIMU Tipu 298 K:

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

0) Fe203 (x) + 3C (rpadut) = 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® a1 mpoTeKaromux B )KMBBIX OpraHM3Max peakuuid MpeBpalleHus TITH0-KO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkast 13 3THX peakiyii 1aeT OpraHiu3My OOJIBIIIE SHEPTHH?

83. TemoBoit A GeKT peakiuy rameHus: U3BeCTH

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

paseH 65,3 kJ[>x. CKOJbKO TEIUIOTHI BhIJIE-IMTCS TpH TameHun 100 Kr HerameHon U3BeCTH BOJIOH?
84. BoccranoBieHne TUOKCHIA CBUHIIA BOJOPOJOM MPOTEKAET MO YPaBHEHUIO:

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

OnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBanus PbO2.

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

86. BonsHoil ra3 mpeacrasiser coboi cMech paBHBIX 00BEMOB Bojopoja u okcuza yraepoaa (II). Haiitu xonudecTtBo
TEeIIOTHI, BhIAEAIoNIeHcs rpu cxxuranuu 1 M3 BoasiHoro rasa (o CO2 u H20), n3MepeHHOro Mpu HOPMAJILHBIX YCIOBHUSIX.

87. BeramcnnTh, CKOJIBKO TEIUIOTH BBIACIUTCS MPH 00KuUre 1 Kr cynb(uaa MUHKA 10 PEaKIUH:

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

88. Onpenenuts cTanAapTHyIo sHTanbnuo (AH®) o6pazoBanus PH3, ucxons u3 ypaBHEHUS:

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

89. Ucxons u3 tertoBoro 3¢ dexra peakiun

3Ca0 (k) + P205 (k) = Ca3(PO4)2 (k), AH°=-739 x/Ix
onpenenuth AH® obpa3oBanus oprodoc-dharta KanbIus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00BeMbI Bojopoa u arerwieHa C2H2, B3STHIX NPU OJMHAKOBBIX YCIOBHUSX.
B kaxoM ciydae BeIAenHTCS Oonblne TemtoTs? Bo ckonbko pa3?

91. Yro Takoe SHTPOIUS U B KAKMX CAMHHUILAX OHA BhIpaxkaercsi? Kak M3MeHseTCS SHTPOIUS C BO3pAacTaHUEM TEMIICPATyphl U
npu (a3zoBbIX nepexonax?

92. UYro Takoe m300apHO-M30TepMUUECKril ToTeHnman (3Heprusa ['mb6oca)? Kak ompenensercs m3meHenue >neprun [ mdoca B
pe3yJbTaTe XUMHYIECKOH peakuuy U Kak OHO BIIMSET Ha HAIPABICHHOCTh PEaKIUH?

93. Paccunrats nsmenenue snepruu ['ub0ca B peakuusx:

a) 2Fe () + A1203 (x) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aThb, KaKasi peakiys ClloCOOHa IPO-TeKaTh CaMOIIPON3BOJIBHO.

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

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

MOXHO JI1 UCIIOJIB30BATh 3TY PEAKIMIO VISl IIOTY4YEHUs] aMMUaKa IIpU CTaHAAPTHBIX yCIOBUAX?
96. BeIuncinTh 3HaYeHUsT CIEAYIONIMX PEaKIMii 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 kakoif U3 AITUX peaKnuii HanboIee BeposITHO?

917. PaccunTarh 3Ha4YeHHs ClEAYIONIMX PEeaKLUUil M yCTaHOBUTb, B KAKOM HAIpaBIEHUH OHU MOTYT IPOTEKATh
CaMOIIPOM3BOJIbHO B CTAHJIAPTHBIX YCIOBUX Ipu 25 °C:

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

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

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

98. Kakue u3 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBIJICHBI BOJOPOIOM JI0 cBoOogHOTO Me-Tauta mpH 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 () + S (k) = H2S (1),




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

101. YeM u3MepseTcs CKOPOCTh XUMHUYECKON PEaKIMM M OT KaKuX (aKTOpOB OHA 3aBHCHUT?

102. Paccunrars BeIUUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, eciu npu KoHIEHTpauusx Be-1ecTB A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MomB/J1, cCKOPOCTH peakuuu paBHa 6°10-5 Monb/(1*MuH).

103. Bo ckonpko pa3 ciefyeT yBeIMYHTh KOHIIEHTpaLUIO BelecTBa B B cucreme

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

9TOOBI IPU YMEHBIIIEHUU KOHI[CHTPAIUU BelecTBa A B 4 pa3a CKOPOCTb MPSAMOI peakuuy He H3MEHU-TIach?

104. Peakius mexny BemectBamMu A u B mporekaer no ypaBHenuto 2A + B = A2B. KonueHnTpauus Be-1iectBa A paBHa 6
MoJIb/1, BemecTBa B — 5 Mons/n. KoHcTanTa ckopoctr peaxiin paBHa 0,5. BEIYHC-INTE CKOPOCTh XUMUYECKOH PEaKIiy B
HavYaJIbHBIA MOMEHT BPEMEHHU U B TOT MOMEHT, KOT/Ia B peak-IIMOHHOH cMecu octanercs 50 % BemecTtsa B.

105. B xakoMm HampaBieHUH CMECTUTCSI PABHOBECUE PEAKLUU:

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

IpU YMEHBIICHNN 00bheMa B CHCTEME B /iBa pa3a?

106. Peakuus poTeKaeT O YpaBHEHHIO

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

Kaxk n3MeHnTCsl CKOPOCTH peaKiuy 1mocie pa30aBiIeHus pearupyroreii cMecH B 4 paza?

107. Kak m3mennrcst ckopocts npsmoit peakiu 2SO2 (1) + O2 (1) [ 2SO3 (T), ecnu naB-neHUe B CHCTEME YBEIHYHUTH B 4
paza?

108. JBe peaxiuu nipu Temneparype 20 °C mpoTeKaloT ¢ OJAWHAKOBOW CKOPOCThIO. TemmepaTypHbIid KO-3()(GHUIIMEHT CKOPOCTH
TIepBOii peakny paBeH 2, BTopoi 3. Kak OymayT OTHOCHTBCS MEXTy CO00H CKO-POCTH peaKIHii, eciii ux mposectd npu 60 °C?

109. OmnpenenuTs TeMnepaTypHbIil KOA(QQUIIMEHT CKOPOCTH PEeaKIiy, eCIM NpH MOHWKEHHH TeMrepa-Typsl Ha 50 °C peakuus
3ameisieTcs B 32 pasa.

110. Peakmist mpoTekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (1) [1 2H20 (r) + 2C12 (1);  xIx.
KakiMu M3MeHEeHHSIMH JaBJICHUS, TEMIICPATYPhl U KOHIICHTPAIMI PearnpyroLIUX BEIIECCTB MOXKHO CME-CTUTh €€ PAaBHOBECHE
BIIpaBo?

111. Kakoe cocTosiHuEe cHCTEMbI Ha3bIBAETCSl XUMUUECKUM paBHOBecueM? IlepeunciuTb MpU3HAKK UC-TUHHOTO XUMHYECKOIO
paBHOBECHSI.
112. UYro Takoe KOHCTaHTa XMMHYECKOro paBHOBecusi? HamucaTh BbIpa’k€HUSI KOHCTAHT PABHOBECHS PEaKI[HIA:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [J MgO (1) + CO2 (1); FeO (1) +
CO (r) I Fe (1) + CO2 (1).
113. Kak moBnusier moOBBILIEHHE TEMIEpaTyphbl 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 noBiusieT NOBbILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICAYIONIMX 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 HU)KE PEaKUUil M3MEHEHHE NaBIEHHS HE BBI30OBET CMELIECHHs PaBHOBECUS U MOYeMy?

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

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

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

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

116. Hammcats BEIpa)KeHHS! KOHCTAHT PABHOBECHS CIIETYIOIINX OOPATUMBIX XUMHUYECCKUX PEAKIIH:
4Fe (1) + 4H20 (r) [J Fe304 (1) + 4H2 (1)

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

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

117. VYka3aTh, KAKUMH H3MEHCHUSMH TEMIIEPaTypbl, JaBICHUS M KOHICHTPAIUH peardpyrouX BEIECTB MOXKHO JOOUTHCA
MaKCHMAJIBHOTO BBIXOJIa aMMHUaKa M0 PeaKUu:

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

118. Peaxuust mpoTekaeT MO ypaBHEHHIO:

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

V3MeHeHneM KakuX IapamMeTpoB MOKHO JOOUTHCS CMELICHUS PAaBHOBECHS B CTOPOHY 00pa3oBaHHMs OK-cuna cepsl (VI)?

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

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

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

120. Kaxumu u3smMeHeHHsIMM TeMIEpaTypbl U AaBIEHUS MOKHO CMECTHTh PaBHOBECHE B CTOPOHY IPO-AYKTOB Pa3IOKEHUS?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

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

121. Uemy paBna maccoBas aossg NaCl B pactBope, cojepkanieM 3 MOJb XJIOpUa HaTpus B 2 KT pac-TBopa?

122. Cwmemranu 50 r 30 %-Horo pactBopa HekoToporo BemecTsa u 140 r ero 45 %-Horo pacTtBopa. Bel-uncnuTs MaccoByio
JIOJIIO TIOJTyYE€HHOTO PacTBOpa.

123. Kakoii 06bem 20 %-HOro pacTBOpa cepHOW KUCIOTHI (ToTHOCTH 1070 kr/M3) HEOOXO0AUM IS MOJI-HOTO pacTBOopeHHs 20
T KaJIbIus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BellecTBa coaepkutcs B 200 mit:




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

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

126. Cxonpko mummmnutpos 0,1 H. pactBopa H2S04 morpebyercst mnst Bzaumoneiictsus ¢ 200 ma 0,5 H. pactBopa BaCl2?
UYemy paBHa Macca oOpa3zymomierocs ocaaka cynbhara 6apus BaSO4?

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

128. Beranennts MomapaocTs 10 %-Horo pactBopa HNO3 motaOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxuTcs B
2 1 3TO0TO pacTBOpa’?

129. U3 400 r 40 %-Horo (o macce) pactBopa H2SO4 BrinapuBanuem yganunu 50 r Boasl. Uemy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactsope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BeuucanTs HOPMAIEHOCTB, MOJSIPHOCTS,
MOJISTIBHOCTh PacTBOpA.

131. Yemy paBHBI HOPMaJBHOCTh U MOJSIPHOCTE 16 %-Horo pactBopa HF miotHOCTRIO 1057 RK/M3?

132. Cronpko JuTpoB 24 %-Horo pactBopa KOH (mumotHOCTBIO 1218 KIr/M3), HEOOXOAMMOTO TSI 3aTMB-KH IETOYHBIX
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 % H2SO4,

HY’KHO B3ATh JJIs1 TpuroToBieHus 3 11 21 %-Horo pactBopa (IuroTHOCTHI0 1260 Kr/M3), HEOOXOIMMOTO JUTS 3aJTMBKU KUCJIOTHOTO
aKKyMyJsTopa?

134. Kaxkoit 06wem 10 %-Hoit (110 Macce) cepHOit kucnotTel (moTHocTs 1070 kr/mM3) morpebyercs i HelfTpanu3anuu
pacTBopa, coaepxariero 32 r NaOH?

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

136. Cxonpko MUITHIHTPOB 96 Y%-Horo (o macce) pactBopa H2SO4 (mnotHocTts 1840 xr/M3) motpeby-etcs mis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTE 35 %-HOro pactBopa opTtodochopHoit kucaotsl H3PO4 (mmotHocTs 1216
Kr/M3)? CKOJIBKO BOJIBI COIEPKUTCA B 1 11 3TOTO pacTBopa?

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

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mepeHHOT0 IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI ONy4IHTh 10
%-HBlii (110 Macce) pacTBOP CONSHOMN KUCTIOTHI?

140. Kaxkoit 006vem Bogbl Hano npubauth K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHOoCcTh 1140 Kr/M3), 9TOOBI
NOJy4YUThb 5%-HbIH pacTBOp?

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

142. Haiitu ocmoTuueckoe maBieHue pactBopa, coxepkamero B 2 i 18,4 r runepuna C3H803, npu 27 °C.

143. IIpu 0 °C ocmoTtuueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 Ila. Cxonbko rpaMMoB caxapa
conepxxurcs B 1 1 pactBopa?

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

145. PaccuntaTh MOJNEKYJSIPHYIO MacCy HE3JIEKTPOJIUTA, €CIIU B 5 J1 pacTBOpa COAEPKUTCA 2,5 T' HERJIEK-TPOJIUTA, a
ocMoTHYecKoe AasieHue 3roro pacteopa npu 20 °C pasro 0,32¢105 ITa.

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

147. BeraucinTs naBneHue BojsHoro mapa Hax 10 %-#eiM pactBopom kapbamuma CO(NH2)2 B Bome npu temneparype 100 ©
C

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

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

900 r BOJIBI AJIS TOJTyUEHHS PacTBOpPa, AaBieHue KoToporo Ha 33,3 Ila Huxe gaB-neHus napa Boabl? BeIMUCIUTE MacCOBYIO J0JIIO
caxapa B 3TOM pacTBODPE.

150. JHasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KoIu4ecTBe BOABI CIENYET PACTBOPUTH 16 T METUIOBOIO
criupra CH3OH s nomydeHust pacTBopa, AaBleHHe mapa koroporo coctasiseT 1200 IMa mpu Toit sxe Temmneparype? Beraucnuts
MaccoByto oo CH30OH B aTom pacTBOpe.

151. JlaBnenue mapa pactBopa, conmepxariero 155 v anmmuaa COHSNH2 B 201 T adupa npu HEKOTOPOil TeMIiepaType paBHO
42900 ITa. TaBnenue napa >¢upa npu >toit Temneparype paBao 86380 [1a. Pac-cunrats MoneKyIspHYyI0 Maccy 3¢upa.

152. Cxonpko rpammoB HadTanuaa C10H8 pactBopeno B 2 kr GeH30:a, €cau 3TOT pacTBOp KpucTawmsyercs npu 3,45 °C?
Temmeparypa KpucTaJUTH3alKU yucToro oensona 5,40 °C, a ero kpuockonu4ieckas kouctanta K =5,1 °C.

153. OnpenenuTs MOJEKYJSIPHYIO Maccy kam(opbl, ecimu pacTBop, coaepxkammid 0,552 v ee B 17 T 3pu-pa, KUITUT TIpU
temnepatype Ha 0,461 °C BblIme, 9eM 4uCTHI d¢up. D0ymmcKonudeckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxkonbko atmnenrukoiss C2H4(OH)2 HeobxoauMo 100aBUTh K 5 JT BOJBI, YTOOBI MONYYUTh aHTH-(GPU3, 3aMepP3aI0IIHii
npu -15 °C? Kpuockonmnueckast koHctanTa Bozbel K = 1,86 °C.

155. BbIuucinTh KpUOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbI pacTBOp 3Tmiiosoro cnupra C2ZHSOH
KpucTajumzyercs npu -5 °C.

156. BoerurcnuTh TeMriepatypy KpuCTaJLTM3aluu pacTtBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BosbI.
Kpuockonunueckast koHcranTa Bozsl K = 1,86 °C.

157. PactBop, cocrosmmit u3 9,2 r #oma u 100 r MeTunoBoro chnupra 3akumnaet npu 65,0 °C, a unctslii crupt — npu 64,7 °C.
DOysmnockonuueckas koHcTanta cnupta E = 0,84 °C. U3 ckoabKHX aTOMOB COCTOUT MOJIEKYJIa pACTBOPEHHOTO Hoia?

158. [pu xakoif MPUOTU3UTEITHHO TeMIepaType OyIeT KATETh U KpUCTALTH30BaThcst 40 %-HBIN pacTBOp 3THUIIOBOTO CIIAPTA
C2HS5O0H B Bone? D0ymmnockonmaeckast koHcTaHTa Boasl E = 0,52, a kprockonmaeckas K = 1,86 °C.

159. KakoBa Temmneparypa KumeHHs pacTBOpa HEINEKTpoiuTa, coaepkamiero 3,01+1023 monekyn B JuT-pe BOIbI?




D0yITHOCKOTTNYECcKast KOHCTaHTa BOJAbI E=0,52°C.

160. Ha ckosibpKko TrpasycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0yILTHOCKOTTNYeCcKast KOHCTAHTa BOJIBI E=0,52°C.

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

162. Haiitu crenenp auccouuanyuy cepoBOJOPOIHON KHUCIOTH 1O mepBoi crymenu B 0,1 M pacTtBope, ecinu KOHCTaHTa
JIMCCOLIMALIMY JIJIsl 3TOM cTyneHu pasHa 1,1+10-7.

163. Yemy paBHBI KoHIeHTparmu noHoB H+ m OH™ B pacTtBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,07

164. Bo ckombpko pa3 xoHneHtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2S04 (o =
51 %)?

165. Ornpenenuts koHIeHTpanuo noHoB OH™ B 0,01 M pacrtBope ruapokcuna ammonust NH4OH, ecnu Knouce = 1,77 « 10-5.
166. KoncranTa aucconnanuu oprodocdopHoii kucaorst H3PO4 no nepsoit crynenn pasra 7,11+10-3. IIpeneGperas
JUCCOIMAlUel o APYTUM CTYIEHSM, BBIYMCINUThH KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBOope KUCIIOTEHI.

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

1,34, 4,25 %. Beraucauts Knuce CH3COOH a1 3TuX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AUCCOLMAIINH HE 3aBUCUT OT
KOHILIEHTpAllUK pacTBOpA.

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

K03 HUIIEeHT 3TOTO pacTBOpA.

169. Jasnernne BogsHOTO mMapa Hax pactBopoM 24,8 r KCl B 100 r H20 npu 100 °C pasHo 9,14+104 ITa. Beraucmurs
M30TOHMYECKUH K03 (HUITMEHT, eci AaBJeHre BOISHOTO Napa NpH 3Toi TeMnepatype pasHo 1,0133+105 Ila.

170. PactBop, coaepxkarmii 8 r NaOH B 1000 r H20, xunut nipu 100,184 °C. Onpeaenuth U30TOHUYE-CKUHA K0 HHUITHEHT.
D0yTHOCKOTTNIecKast KOHCTaHTa BOJbBI E=0,52°C.

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

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

pactBoputens cooTBeTcTBeHHO 0,5 1 0,25 MOIb paCTBOPEHHOTO BEILECTBA, KUIIAT IIPU OAHOU U TOM xke Temneparype. Haiitu
KaXyIytocs creneds gucconuanuu CaCl2 B 3ToMm pacTBope.

173. BoraucinTh kaxyiyroces crenenb auccoranuua NaCl B 0,25 H. pacTtBope, eciu 3ToT pactBop npu 18 °C nMmeer Takyro
K€ BEJIMYMHY OCMOTHYECKOro faBnenus, uro u 0,44 M pacteop rimoko3st COH1206.

174. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogsl, kpuctamnusyercs npu temmeparype -0,13 °C. Brraucours
Kaxyurytocs crenedb nucconunannu Na2CO3 B atom pactBope. Kprockonuyeckast konctanTa BoJisl K = 1,86 °C.

175. Omnpenenutb ocMotndeckoe Aasnenne 0,01 H. pacTBopa cynbdarta Maraust MgSO4 mpu 18 °C, ecnu kaxymiascs CTEIICHb
JIUCCOLIMALIMY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

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

177. BeramennTs kKaXxymryrocs cTeneHs auccormanm xmopuna kanust KCl B pactBope, comepxamniem 4,47 r KCI B 100 r Boxsl,
€CITH 3TOT pacTBOp kpuctamausyercs mnpu -2 °C. Kpuockonndeckas koH-ctanTa Boasl K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepskamiero 31,5 r Hurpata kanbiust Ca(NO3)2 B 500 r Boxsl paBHo 1903,5 ITa npu 17 °C.
JlaBiieHue nmapa BOJpI PH 3TOW TeMmepaType paBHo 1937 I1a. PaccunTarh ka-xytryrocs crenens auccoruanui Ca(NO3)2 B aTtom
pacTBope.

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

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

181. CocTaBUTh MOJIEKYJISIPHbIC YPaBHEHUS peakuuii, KOTOpble BBIPAXKAIOTCS MOJIEKYISIPHO-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 U MOJIEKYJIIPHO-MOHHbIE YPaBHEHHsI PEAaKIHi, MPOTEKAIOMINUX MPH CMe-IIMBAHUU PACTBOPOB
ZnS04 u K2S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCI.

183. HanmcaTh B MOJIEKYJISIPHOM ¥ MOJIEKYJIIPHO-HOHHOW (pOpMe YpaBHEHHsSI PEaKIHid, MPUBOMAIINX K 00pa30BaHUIO OCAKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncates B MoneKyJIsipHOH M MOJIEKYJIIPHO-HOHHOHW (popMe ypaBHEHHUS peakuuii, MPUBOISIIMX K 00pa30BaHMIO Ta30B H
CJTa0BIX AJIEKTPOJIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

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

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

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

60) HF + KOH — r) H2S + NaOH —

186. CocTaBHTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHid, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHUSAMH:

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

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

187. CocCTaBUTh MOJIEKYJISIPHBIC 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? COoCTaBHUTh JUIS STHX PEaKIUi MOJEKYJIIp-HbIe ¥ MOJIECKYIIPHO-HOHHBIC YPaBHEHUS.

189. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIDHO-UOHHBIE YPAaBHEHMs PEaKUi, IPOTEKAIOIIUX MPU CMEIIUBAHUU PAaCTBOPOB

FeSO4 u Na2S; CuCl2 u Ba(OH)2; KHCO3 1 KOH; Ca(HCO3)2 1 Ca(OH)2.




190. CocTaBHUTh MOJICKYJISIPHBIC U MOJICKYJSIPHO-UOHHBIC YPABHEHHS PEAKIUid, IPOTCKAIOIIUX IPU CMEUIMBAHUH PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJIEKYJIAPHBIE 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
(S04)3, NH4CN. Yka3arh peakiu pacTBOPOB.

193. CocTaBUTh MOJIEKYIISIpHBIE ¥ MOJISKYJISIPHO-HOHHEBIE YpaBHEHHsI peakiuii runponmsa coieir (NH4)2CO3, K2S, Na2SO03,
Na3PO4. Kakyto peaxiuio 00Hapy>KHBAIOT PaCTBOPEI ATUX COTIEH?

194. Kakue u3 mepedyrciaeHHbIX HIXKE cojiel moasepratoTcs ruaponnsy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? [ns1 kax0#t U3 THIPOIM3YIOIINXCS COJICH HAIMCATh YPaBHEHHS PEaKIIi THIPOJI3a B MOJICKYJIIPHOI 1 HOHHO-
MOJIEKyIIpHOH dopme (110 I cTynenn) u yka3aTh peakuuio BOA-HOTO pacTBOPA KaX 0 COJIH.

195. Kakue u3 nepeurcieHHbIX HUXKe cojiel moasepratoTcs ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns kaxa0i U3 THAPOIU3YIOIINXCS COJIEH HaMCcaTh ypaBHEHUS PEaKIMil THIPOIN3a B MOJIEKYJISIPHON U
HMOHHO-MOJIEKYJIIPHOH (opme (o I cTyrmenn) 1 yka3aTh peakunio BOJXHOTO PacTBOpa KaykKIOH COMH.

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

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

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

199. Kakyro peaxnuio cpensl oOHapyxkuBatoT Boguble pactBopsl coneir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBATH
peaKuUsIMH.

200. HarmucaTh B MOJICKYJIIPHOM M MOJICKYJIIPHO-HOHHOM (opme ypaBHeHus ruaponusa coneir NH4C1, (NH4)2S, (NH4)
3P04, K2S0O3. Ykazarh peakiuuio cpebl BOJHBIX PACTBOPOB 3THX COJICH.

201 - 214 CocTaBUTH JIEKTPOHHBIE YPAaBHEHUS U 3aKOHUYUTh YPAaBHEHHUs CIEAYIOIIUX PEaKIU:

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

H2S + H202 — H2S04 + H20
FeCl3 + SnCI2 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI12 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HC104 + HI — Cr(C104)3 + KCI104 + 12 + H20

12 + CI2 + H20 — HIO3 + HC1

204. KClO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2S0O4 — MnS0O4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. C12 + KOH — KCI1 + 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 + HClkonn. — KCI1 + CrCl13 + CI2 + H20

PbS + H202 — PbSO4 + H20

207. KCl03 — KCl104 + KCl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbS0O4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2S0O3 + C12 + H20 — H2S04 + HCI

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2SO4 — MnS0O4 + Na2S04 + Br2 + H20
Au + HNO3 + HCIl — AuCI3 + NO + H20

H2S + K2Cr207 + H2SO4 — S + Cr2(S04)2 + K2S04 + H20
212. HgS + HNO3 + HCI — HgCI2 + S + NO + H20
KNO2 + KI + H2S04 — NO + 12 + K2S0O4 + H20

HC103 — Cl02 + HC104 + H20

213. HCl1 + K2Cr207 — CI2 + CrCI3 + KC1 + 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 + HCI — KNO3 + PbCI2 + H20




215. 3aKOHYUTH ypaBHEHMS PEaKIMi, YIUTHIBAs, YTO B KHCJIOH Cpefe MapraHell BOCCTaHABIMBAeTCs 10 Mn2+, B
HeUTpanbHOU 10 Mn4d+, B mienoyHon 10 Mn6+

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2503 + H20 —

KMnO4 + K2503 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIIUBAETCS 0 TPEXBAJIEHTHOIO COCTOSIHUS, 3aKOHYUTh YPAaBHEHUS PEaKLM:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2804 —

K2Cr207 + KI + H2S0O4 —

217. Vcxons M3 CTpOSHHS aTOMOB DIIEMEHTOB, YKa3aTh, KaKie W3 IPHBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBHTEIISAMHU:
Zn2+, Fe2+, K+, S27. TIpuBecTr MpHMephI COOTBETCTBYIOIIUX PEAKITHH.

218. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, Kakhue U3 MPUBEICHHBIX HHXKE NOHOB MOTYT OBITh OKUCIUTENSIMHU:
Al3+, Fe3+, F-, Cr6+. IIponsutiocTpupoBaTh OTBET PEAKIIUSIMH.

219. Kaxue 13 npuBeJEHHBIX HUXE HOHOB MOTYT IPOSBISATh U OKUCIUTENbHbIE U BOCCTAHOBUTENbHBIE CcBOMCTBA: SO427,
S0327, S27, C1047, NO27, NO3~.O1BeT NpOoUIIIOCTPUPOBATH PEAKLUSIMH.

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

221. CocTaBHTh CXEMBI JBYX TaJIbBAHHYECKUX 3JIEMEHTOB, B OTHOM M3 KOTOPBIX JKEJIE30 CIYXKHIO OBl aHOAOM, a B IPYTOM —
katoaoM. [IpruBecTH »NeKTpOHHBIE YpaBHEHHS PEAKLMA, MPOTEKAIOLINX MPU paboTe II1eMEHTOB.

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

223. Paccumnrate 5.7.C. TambBaHMYECKOTO JIEMEHTA, COCTOSIIETO M3 IUHKOBOTO 3JIEKTpoja, morpyxen-Horo B 0,1 M pactBop
cyibdaTa [MHKA, 1 BOAOPOJHOTO 3JIEKTPOAA, MOTPYKEHHOTO B TUCTHIUTUPO-BAHHYIO BOAY.

224. KoHuenTpanmonHas raqpBaHHYECKasi IIETIh COCTaBJIEHA MArHUEBBIMHU AJIEKTPOAAMH, MOTPYKEH-HBIMU B pacTBop MgSO4

pa3HON KOHLIEHTPALMH:

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

Paccunrarts 3.71.C. 3TOr0 311€MEHTa

225. BbraucnuTh 3.1.C. TalbBaHUYECKOIO 3JIEMEHTA

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

3Hast, YTO PACTBOPBI AeUMMOILIPHBL. Kakue mporiecchl NPOTEKAIOT Ha 3JIEKTPOoax pH paboTe 3TOoro seMeHTa?

226. Hcnionp3oBaB Tadn. 5 [IpnnoskeHns, BEIMACIUTD 3.71.C. DJIEMEHTa, COCTABICHHOTO U3 Hamboiee W HauMeHee aKTHBHOTO
METaJIoB, HOrpykeHHBIX B 0,1 M pacTBOpHI HX coneil. Kakue mpomecchsl MpoTEKatoT Ha 3IEKTPoax Mpu paboTe 3TOro 3IeMeHTa?
227. D.J.C. 2JIeMEeHTa, COCTOSILEr0 U3 MEJIHOTO M LIMHKOBOTO 3JIEKTPOJIOB, MOTPYKEeHHBIX B 1 M pacTBOpHI conelt 3Tux
3JIEMEeHTOB, paBHa 1,1 B. M3menurcs iu 5Ta BenmunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTath 3.1.C. TaIbBAHMYECKOTO JIEMEHTA, COCTOSIIETO M3 aMIOMHHUEBOM M cepeOpsIHON IIIaCTHHOK, IMOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ITUX MeTaIOB. Kakue mporieccsl MpoTeKaroT Ha 3JIEKTPOAAX dIeMeHTa?

229. Paccunrarh MoTeHIMAN HOPMAJIBHOTO BOJOPOJHOTO 3JIEKTPOJA, IIOTPY>KCHHOTO B: @) IUCTHIUIM-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.C. raTbBaHUYECKOTO 3JIEMEHTA

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

Kaxue nporecchl IpOTEKaoT Ha SJIEKTPO/ax 3JIEMEHTa BO BpeMs ero paboTsl?

231. Uro takoe xoppo3us MmerannoB? Kakue Buabl koppo3un Brl 3Haete? IlepeunciuTbs OCHOBHbIE ME-TO/bI 3aILUTHI
METAJIOB OT KOPPO3HH.

232. ITpuBecTn mpuMepsl KATOJHOTO U AHOJHOTO MOKPBITHI kene3a. COCTaBUTH AIEKTPOHHBIE YPaB-HEHMs NPOILECCOB,
MPOTEKAIOIINX ITPH HapyIICHUH [EIOCTHOCTH MOKPBITHI B arpecCHBHOH cperie.

233. CocCTaBUTh 3EKTPOHHBIE YPAaBHEHMS IIPOLIECCOB KOPPO3HU XPOMUPOBAHHOIO JKeJle3a B KUCIIOTHOM cpelle, MPOTEKAOIUX
IpHU HAPYIIEHUH TOKPBITHS.

234. CrnaB Mein ¢ HUKEJIEM HAaXOAUTCS B BOJHOH cpefe, HachIEeHHOH KucnopogoM. CoCTaBUTh EKTPOHHBIE ypaBHEHUS
Hporiecca KOPPO3HUH CILIaBa.

235. B kakux ciyuasix UCIONB3YIOTCS aHOJIHBIE, a B KAKUX — KaTOAHBIC 3aIUTHBIC MOKPHITH? [IpuBe-cTu npuMeps! u
COCTaBUTb JIEKTPOHHBIE YPABHEHHUS MPOLIECCOB KOPPO3UHU, MPOTEKAIOIIUX MTPU HAPY-IIEHUN KaTOAHOTO U aHOJHOTO MOKPHITHI.

236. AJTIOMHUHUH CKJIeTaH ¢ kene3oM. Kakoil W3 MeTayuioB OyfeT MOABEpraThCs KOPPO3UH, €CIIH 3TH METAJUIBI MOMaxyT B
KHCJIOTHYIO cpexy? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS IIPOIIECCOB KOPPO3HH.

237. Kak mpoTtekaet mpolecc KOppo3uH JaTyHH (CIIaBa MelIu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTDH DJIEKTPOHHBIE
ypaBHEHHs IpoLecca KOPPO3UH.

238. Kak mpoTtekaet mporiecc kKoppo3un OpoH3HI (CIUIaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTH dIIEKTPOHHBIE
ypaBHEHHS 3TOTO IIpoIIecca.

239. CocTaBHUTh JNIEKTPOHHBIE YPABHEHUS Ipoliecca KOPPO3UM HHUKEITUPOBAHHOTO ejle3a B KHCIOTHOW cpefie B cliydae
HapYIICHUS TIOKPHITHS.

240. OsoBo cnasHO ¢ cepedpoM. Kakoil u3 MetaiuioB OyzmeT pa3pymaTses B arpeccuBHOM cpene? Co-CTaBUTH 3JIEKTPOHHEIC
ypaBHEHHS polecca KOPPO3UH.

241. BeIxon 1o TOKy Ipu MOJY4YE€HHH METAJUTMYECKOrO KabLUs MPH JIEKTPOIM3e paciiiaBa XJopHaa Kanslus paseH 70 %.
CKOJTBKO 3JIEKTPHYECTBA HAJIO TPOITYCTUTH Yepe3 IEKTPOIIUT, YTOOBI moyduTh 400 T Kanmbims?

242. CKOJBKO aTFOMMHHS MOXKHO IOIYYIHTh IpPU 3MeKTponuse pacmiaBa Al203, ecnu B TedeHue 0,5 gaca mpomyckaTrs TOK
cuoif 10000 A mpu Beixoze 1o ToKy 85 %? CocTaBUTh CXeMy 3JIEKTPOJIn3a.

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

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




245. Omnpenenuts 06beM Bogoposa (YCIOBHS HOPMaNbHBIE), BBIIECTUBIIErOCs IPH MPOIyCKaHUHM ToKa cuioil 10 A B TedeHue
30 MuHYT 4yepe3 BoHBII pacTBop xyopuaa kanus KCl. CocTaBUTh CXeMy 3JICKTpOIN3a Ha IIATHHOBBIX JJIEKTPO/IAX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO TIPH HOPMAJIBHBIX YCIOBHAX, BBIICIUTCS IPH IPOMYCKAaHIH TOKa CHIIOW 5 A B
TeueHue 2 4yacoB yepe3 BoAHbIH pacTBop NaOH? CocTaBHTh CXeMy JIEKTPOIIU3a.

247. CKoJbKO BpeMeHH NOoTpedyeTcs Ha pas3iioskeHHe 3 MoJjel BoJabsl TOkoM cuiioit 20 A?

248. CocTaBHTh CXeMy JIEKTpoNn3a BOgHOro pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOIE
B TO BpeMsi, KaK Ha aHoJie 00pa3oBanock 44,8 1 xjopa, U3MEPEHHOTO MTPHU HOP-MAIbHBIX YCIOBUSX?

249. UYepes pactBop NiCl2 B Teuenue 1,5 gacoB mpomyckanu Tok cuioi 8 A. Ha ckospko rpaMM yMEHBIIMIACh Macca
HUKeeBoro anoja? CocTaBUTh CXeMY 3JIEKTPOJIH3a.

250. CranmpHas netans oomieit mromaasio moBepxHoct 0,08 M2 morpyxeHa B pacTBOP COJHM HHUKENS M MCIIOIB3YETCs Kak

karox. [lnotHocTs Hukens 8900 kr/m3. KakoBa TonmuHa 00pa3oBaBIIETOCs HUKE-JIEBOTO MOKPHITHS, €CIH TOK CHiIon 3,15 A
MpOIMycKajcs B TeueHue 42 MUHYT?

251. Yepes pactBopbl AgNO3 u Cu(NO3)2 npornycTuiii paBHbIe KOJMYECTBa 3JIEKTpUYeCTBa. B rnepBoM ciyuyae Ha Katoje
BBIIETMITOCH 12,32 1 cepebpa. CKOIBKO TpaMMOB MEJIU BBIACITIIIOCH Ha KaTo/e U3 BTOpOro pacTBopa? COCTaBUTh CXEMBI
9JIEKTPOJIN3a STUX PACTBOPOB C MHEPTHBIM aHOOM.

252. CocTaBUTh CXEMBI IEKTPOJIM3a paciuiaBa U BogHoro pactsopa KF Ha nnHepTHOM aHone. CKOJIBKO BpeMEHH MOTpedyeTcs
JUTst mostydeHus 3,9 T kanus, eciiu cuiia Toka paBHa 20 A?

253. CKOJIBKO BpEMEHH HYXKHO IPOIYyCKaTh TOK CHIION 3 A uepe3 pacTBop cyibdara nuaka ZnSO4, 9ToOBI TOKPHITH
TUIaCTHHKY Tuiomaapo 0,1 M2 cioem nuHKa TOAMUHOM 2,5¢10-5 M? IInotHOCTh MHKa 7133 Kr/M2.

254. [Ipu npoxoxaeHUH TOKa CHJIONH 2 A depe3 pacTBOpP COJIM ABYXBAJIEHTHOIO MeTajlja B TeUyeHHE | yaca Ha KaTofe
Bbienmioch 4,194r meramna. Haiitu atoMHy!0 Maccy MeTaa.

255. UYepes pactBop xnopuna nuaka ZnCl2 B teuenne 30 MHHYT IPOMyCKalIu TOK, IpUYeM Ha katofe Bbienuaocs 0,25 r
uHKa. AMiepMeTp nokassiBai Tok 0,4 A. KakoBa omnirbka B OKa3aHHAX amriep-MeTpa?

256. CoctaBuTh cxeMy anekTpoiutrndeckoro noiydeHnus: LiOH u3 kakoit-mu6o comm nutus. Kakoe koamdecTBo
aNeKTprdecTBa Heodxoaumo g nomyderus 1 xr LiOH npu Beixone mo Toky 80 %?

257. [pu snexrponuze Boanoro pactsopa CrCl3 tokom cumoit 4 A macca karona yBeanumiach Ha 16 T. CKoJIbKO BpeMeHH
IIPoA0JIKAJICS MpoLece AeKTponu3a? CocTaBUTh €ro CXeMy P YCIIOBUM UCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHsrii pacTBOp comepxut cMech kaTnoHoB Cu2+, Fe2+, Zn2+. B kakoil mocienoBaTeIbHOCTH Oy-TyT
BOCCTaHABIMBATHCS 3TH HOHBI TIPH AJIEKTpon3e? 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
3NIEKTPOXUMHUCCKUH IKBUBAJICHT 9TOTO METaJlIa.

260. [Tpu snexrponuse pacTBopa cyibhaTa HUHKA HA aHOJE 0Opa30Baioch 5,6 1 ra3a, M3MEPEHHOTO MPH HOPMAaJbHBIX
ycnoBusiX. CKOJIBKO IUHKA BBIAEIHIIOCH 3a TO Xke BpeMs Ha kaTtoje? CoCTaBUTh CXEMY DJIEKTPOJIM3a Ha MIIATUHOBBIX NIEKTPOAaX.
261. UYro Takoe AMCIIEpCHBIE CHCTEMBI? B 4eMm pasmiunie MexIy MOHO- M HONUANCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS IouBa?

262. Yro taxoe ancopbumsn? Kak M3MEHHTCS afcOpOLMOHHAsT CIOCOOHOCTh BELIECTB IPU JPOOIEHUN KyOMUECKHX YacTHIL C

JUTHHOMW pebpa 5 MKM J1o 4acTuI] ¢ AiuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cM3
BEII[ECTBA.

263. PactBop (3011b) KOTOoNaHON Kamopsl B 1 cM3 comepxkut 2108 rmodyin atoro BemectBa. [IpuHu-Mas quamerp rao0yibl
paBHBIM 10-6 MM, TOACYNUTATH OOLIYIO TOBEPXHOCTh JUCIIEPTUPOBAHHOTO BE-1I€CTBA B 1 11 3071

264. UeM paznmgaroTcs 3076 U re’b? Bo3MokeH i mepexox u3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTE MIPUMEpPaMH.
265. Uro Takoe kowtouApl? B ueMm mpuyMHA KOAryJsiMyd KOJUIOMIOB?

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

267. Hammcats opmyIty KOJUTOMIHOM MHUIIEIIIBI, 00pa3yromieiics pH B3aNMOCHCTBUN CIJIBHO pa3-0aBIEHHBIX PacTBOPOB
AgNO3 u KCI npu nebonbuiom u3bdbitke KCl. Ykazate HoHBI, 00pa3yromiye IBOHHON 2JIeKTPUYECKHH CIOi.

268. Hamncats opMyity KOJUTOMIHOM MULIEIUIBI, 00pasyroleiicst pH B3aMMOACHCTBUY CHIBHO pa3-0aBIEHHBIX PacTBOPOB

AgNO3 u KCI pu HeGonbniom m30bitTke AgNO3. Yka3ath HOHBI, 00pa3yrolie aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOA.

269. Hamncate dopmyily KOJUTOMIHOH MHUIIEIUIBI, 00pa3yoIIeiics pH B3aUMOICHCTBHN CHIIBHO pa3-0aBJICHHBIX PacTBOPOB
Na2Si03 u HCI npu Heb6oapmom n3dbiTke Na2SiO3. YkazaTh HOHBI, 00pa3yro-Iye: a) MOTSHIMAIONPEACIISIONINN CIIOM; 0)
JIBOMHOMN 3JIEKTPUYECKUN CIIOH.

270. Hanwucats popMyny KommouaHoi MuLENsl, oOpa3yrouieiicss Mpu B3aUMOJIEHCTBUU CUJIBHO pa3-0aBlIeHHBIX PACTBOPOB
Na2Si03 u HCI npu mebonbmom m3obiTke HCI. Ykazats vnoHbl, oOpasyroniye auddy3Hyro 4acTh TBOMHOTO 3JCKTPHYCSCKOTO CIIOS.
271. Uro BrI 3HaeTe 0 xoarynmpyromeM aeiictun »iekrpoiantoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Goutbiiee BO3EHCTBHE HA KOATYIISAINIO KOJUIOUI0B? OTBET MOTHBHPOBATE.

272. Yro takoe mopor koarymsaiun? Kak oH 6ynet usmenstbesa B psaay coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATH.
273. Kak MOXHO cTaOMIM3UpPOBATh AUCTEpCHBIE cucTeMbl? UTo Takoe crabwmimsatop? Kakue BHIBI CTaOMIU3AIMH
JucnepcHbIX cucteM Bel 3Haere? UTo Takoe 3aluTHBIE KOJUIOMIBI U B YeM MEXaHU3M UX JeHCTBU?

274. Uro mpowusoiiner, ecau k 3010 Fe(OH)3 npunuts pactBop Na2SO4? M3meHUTCS T pe3ybTaT, eClii K 30510
Hpe/IBapUTEIBHO J00aBHTH pacTBOp KpaxMasa? OTBET MOTHBHPOBATE.

275. B nBe kom0b1 ¢ 3051eM MnO2 mpuiuiy cieayromre pacTBopsl: B epByto NaCl, Bo BTOpyIo — CHa-4aia pacTBOp MbLIa, a
3ateM NaCl. Uro nmpousoiiner B kax o komde? OTBET MOTUBHPOBATS.

276. Yrto mpou3ouaeT Npu CAUBaHUU KOUTOMIHBIX pacTBopoB AgCl (ctadbunuszarop — KCl) u Fe(OH)3 (cradbumusarop —
FeCl3)? OtBet moaTBepanTh HOPMYJIaMH KOJUTOMIHBIX MHIIEILIL.

277. Uro mpou3oiiAeT mpu CIMBaHUU KOJUIOUAHBIX pacTBopoB H2Si03 (cradbummsatop — Na2SiO3) u Fe(OH)3 (crabummsarop

—FeCl13)? Otet nmoaTBepAUTH GOPMYIaMHU KOJUIOMIHBIX MHUIIEILL.




278. OT 4ero 3aBUCHUT aAcopOIHs Ta30B U MapoOB HA MOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapo-GpuibHbIE U TUAPOPOOHBIE
azncopOentsl? Ha3BaTh BakHEHIINE acOPOCHTEL.

279. OTyrurie pacTBOPOB OT AWCIIEPCHBIX cHcTeM. McTuHHBIE M KoyutonaHble pacTBophl. MoxkeT i NaCl o6pa3oBbIBaTh
UCTUHHBIC U KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro takoe copOuus? XemocopOuusa? HanmcaTh ypaBHEHHsT XeMOCOPOLIMOHHBIX MporeccoB no-riouienuss CO2 Boaol u
OKCHJIOM KaJIbIIMs, a TAKOKe MOMJIOIEHH aMMHUAaKa BOJIOM.

281. VYxkaxure, K KAKOMY BHJIY IOJMMEPOB OTHOCHTCS MOJIMITHIEH IO MPOUCXOKACHHUIO, XMMHUIECKOH Tpupoae, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HamummuTe ypaBHeHNE MOTy4eHHS OIUATHIICHA, YKAXKUTE MOHOMEDP U METOJ
HoNTy4YeHus noauMepa. MoxkeT a1 MONUATUIIEH UMETh aTakThdeckoe cTpoeHne? OTBeT MotuBHpyiite. Kak ucnomssyercs
HOJMATUIIEH?

282. VYkaxure, K KAKOMY BHJIY IOJMMEPOB OTHOCHTCS HMOIMCTHPOJI IIO MPOUCXOXKICHUIO, XUMHIECKOIl mpupone, Gopme
MaKpOMOJIEKyJI, [T0 OTHOIICHUIO K HarpeBaHHI0. HamummmuTe ypaBHeHUE MOTy4€HHUs TOTUCTHPOIA, YKaXKUTE MOHOMEP U METOJ
nonydeHus noauMepa. Kakoe ctpoeHue — crepeoperyisp-Hoe UK HeperyisipHoe — uMeeT noauctupon? OteeT MoTHBUpYHTE. Kak
UCTIONB3YETCS MOIUCTUPOII?

283. Yxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOJTUXJIOPBHHIII MO IPOUCXOXKACHHUIO, XUMUUE-CKOil mpupose, Gopme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHu1o. HamumunTe ypaBHEHUE MOTy-YEHUs MOIMXIOPBUHIINA, YKA)KUTE MOHOMEDP U METOJ
noaydeHus nonumepa. K kakuM noiauMepam — aTakTUUECKUM WIIH U30TAKTHUECKUM — OTHOCUTCS 3TOT noaumep? OTBET
MotuBupyiite. Kak ucnoins-3yercs nonuxiopBuHmI?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS HONMMETHIAKPUIAT IO MPOHCXOKICHUIO, XU-MUYECKOH MpHpoje,
(hopMe MaKpOMOJIEKyYJ1, IO OTHOLIECHHIO K HarpeBaHuo. Hanuimmre ypaBHEHHE MOTyYCHUS HOJIMMETIIIAKpUIIaTa, YKaKUTE MOHOMED
U METOJ| IoJIydeHus noaumepa. Kakoe crpoenue — cTepeoperyinsapHoe Il HEPETryJIIpHOe — UMEET 3TOT noaumep? OTBET
MoTHuBHpyiiTe. Kak ncrnons3yercs moauMeTHIakpunaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUAKPUIOHUTPUII MO NMPOUCXOXKACHUIO, XU-MUUIECKOI mpupoae,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHHUS TOTHAKPIIIOHITPIIIA, YKaXKATE MOHOMEDP
¥ METOJ ToTy4eHus nmoauMepa. K xakuM monu-mepaM — KapOOIEITHBIM WIIH TETEPOLICTIHBIM — OTHOCHTCS TTOJTHAKPIIIOHUTPHI?
Otset MoTuBHpYiiTe. Kak ncrnomnp3yeTcs MONTHaKPUIOHUTPHII?

286. VKakUTE, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS OyTaJNCHOBBII KaydyK IO IPOMCXOXKICHHIO, XUMUYECKOI IPHpPOJIE,
(hopme MaKpOMOJIEKYJ, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummre ypaBHeHHE TTOTydeHUS OyTaIMeHOBOTO KaydyKa, yKaKUTe
MOHOMEp M METOJ MOITy4eHHUs noauMepa. MimeeT nu 3T0oT nmomumMep Iuc- u Tpanc-¢popMer? OtBet MoTuBUpYHTE. Kak ucmonb3yercs
OyTasMeHOBBIH KaydyK?

287. VYxaknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHUTCS OyTaaWeH-CTHPONBHBIA KaydyK IO IPOUCXOXK-ICHUI0, XUMHYCCKOH
npupose, GopMe MaKpOMOJIEKYJI, [0 OTHOIICHHMIO K HarpeBaHuio. HanmmuTe ypaBHEHNE TOTy4eHHs OyTaAneH-CTUPOIHHOTO
KaydyKa, yKa)KUTe€ MOHOMEPBI U METOJ TMONTydeHus noauMepa. K kakuM nommMepam — aTaKTHIECKUM MM H30TAKTHYECKIM —
oTHocHTCs 3ToT nonumep? OTBeT MoTHBHpYiiTe. Kak ncronb3yercs OyTalueH-CTHPONBHBIN Kaydyk?

288. VYxkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaaueH-HUTPWIBHBIN KaydyK IO MPOMCX0XK-ACHHUIO, XHMHUIECKON
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHUIO K HarpeBaHHI0. Hanmimmte ypaBHeHNE MOTy4eHHs OyTaaueH-HUTPUIEHOTO
KayudyKa, yKa)KUT€ MOHOMEPBI U METOJ ToNTydeHus noinumepa. Kakoe cTpoeHue — cTepeoperynspHOe UM HEPETYIIIPHOE — UMEET
stot nosmmep? OTBeT MoTHBHpYHTe. Kak mcmomnp3yercs OyTaaieH-HUTPHIBHBIN KaydqyK?

2809. VYkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS (heHOI(OpManbIernaAHas CMOJA 10 MPOUCXOXK-ACHHUIO, XMMUIECKON
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHHio. Hanuimure ypaBHeHHe noxydeHus GheHonpopManbaeruIHoi
CMOJIbI, YKa)KUTE€ MOHOMEPBI M METOJ NOJTy4eHus nonumepa. K kakuM monumepam — kapOOLIEHBIM WIIH TeTEPOLETTHBIM —
oTtHOCcHUTCS ATOT mosmMmep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondopManbaeruaHas cMona?

290. Ykaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MONHMATUIEHTEpe(TaNIaT M0 MPOUCXOKACHHUIO, XUMUYECKOH MPHUPOJE,
(hopMe MakpOMOJIEKyJ1, 0 OTHOLIECHMIO K HarpeBaHuio. Hanuimmre ypaBHeHHE MOTyUeHUs HOJIMATHICHTEpeTaNaTa, yKasKUTe
MOHOMEPHI ¥ METO/] ITOTy4eHHs TosmMepa. Mimeet i 3ToT osmmep Iwc- 1 Tpanc-popmer? OTBeT MoTHBHpY#TE. Kak
UCTIONB3YeTCs MOMMATHICHTepedTamaT?

291. VYkaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS HEWUJIOH MO MPOUCXOXKICHHUIO, XMMUUECKOH mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHHto. HanummTe ypaBHEHUE MOTy4€HHs] HEMIIOHA, YKAKUTE MOHOMED U METOJ
noydeHns noanMepa. K kakiM monmmepam — KapOOIeITHBIM HITH TeTePOIETTHBIM — OTHOCHTCS 3TOT nonmnmep? OTBeT
MoTuBupyiirte. Kak ucnons3yercs Heitnon?

292. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS MONUTETPA(YTOPITHIIEH MO MPOUCXOKICHUIO, XUMHIECKOH MPHUPOJE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHHUS TOTUTETPA(TOPITHICHA, YKAKHITE
MOHOMEp U METOJ NOIy4eHUs nouumepa. MoxKeT 11 3TOT NOJIUMEP UMETh aTakruueckoe crpoeHue? OteeT MoTuBupyiite. Kak
UCTIONb3YeTCs NOTUTETPaAPTOPITUIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUMETHIMETAKPHUIAT MO MPOUCXOMKIEHUIO, XUMUYECKOH MPUPOJE,
(hopMe MaKpOMOJIEKYJI, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamimmre ypaBHeHHE TOTyYeHUS MOIUMETHIIMETaKpHJIaTa, yKaKUTEe
MOHOMEp U METOJ MOoIyueHus noauMepa. K kakiM monmumepam — aTaKTHYECKHM HITH H30TaKTHYECKIM — OTHOCHUTCS 3TOT IoIuMep?
Otset MoTuBHpYyiiTe. Kak ucrnonb3yercs noruMeTHaMeTaKkpunaT?

294. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HMOJMBHHMIIAIIETAT TI0 IIPOUCXOXKICHUIO, XUMH-YECKOH Tpupoxe, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HammmuTe ypaBHeHNE MO-JTyYeHHUS TOTUBUHIIIAIETATA, YKAXKUTE MOHOMED H
METOJ] oy4eHus nonumepa. Kaxkoe crpoeHue — crepeoperyisipHOe WK HeperyasipHoe — uMeeT 3ToT nonumep? OTBeT
MoTHBHpyiiTe. Kak ncrosnb3y-eTcs NonMBUHUNALETAT?

295. VYkaxunTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS KaIllPOH IO IPOMCXOKACHHIO, XMMUUECKOH Tpupone, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiuMu MeTonaMu MOXKHO HONYy4YHUTh KanpoH? HanumuTe ypaBHEHUS OTydeHHs
3TOro MONUMepa, yKakuTe MoHOMephI. K KakiM monumepam — KapOOLeTHbIM HITH FeTePOLEITHBIM — OTHOCHTCS KarpoH?

296. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS PE3MHA IO MPOHUCXOXKICHUIO, XUMHUYECKOH NpH-poxe, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXKHUTE MOHOMED M METOJI MOTyUeHHS pe3NHbL. UeM pe3nHa OTaudaeTcs OT
900oHuTa? Kak ucronb3yroTest pe3uHa u 500HUT?




297. Kakue pa3HOBHAHOCTH MOMUH30MpPeHa cymiecTByoT? K kakuM BuaaM MOIMMEPOB OHH OTHOCSATCS MO MPOHCXOXKICHHUIO,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIEHMIO K HarpeBaHuio? Hanummre ypaBHEHUs CHHTE3a 3TUX PA3HOBUAHOCTEH IOJIMN30IIPEHa,
yKakuTe MOHOMepbl. Kak ncnonb3yercs: omu3o-peH?

298. Uro Takoe mosmaMuaHble cMonbl? Kaxie pasHOBHIHOCTH MOIMAMHIHBIX CMOJ CYIIECTBYIOT? YKaXHTe, K KAKOMY BHIY
MOJMMEPOB OHU OTHOCSITCS IO TIPOUCXOXKACHHUIO, XUMUUECKO! pUpoe, (hopMe MaKpOMOJIEKY I, IO OTHOLIEHHUIO K HaTPEeBaHUIO.
Hanumure ypaBHEHUs NOTy4eHHs TOJTHAMUIHBIX CMOJ, YKaXKHTE MOHOMEPBI. Kak HCTONB3yIOTCS MONMaMHUIHbIE CMOJIbI?

299. Kaxue Bunpl kaydyka cymiecTByror? K kakoMy BUIY MOJMMEPOB OHM OTHOCATCS IO MPOMCXOXKIE-HUIO, XMMUYECKON
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHUIO K HarpeBaHH0? Hanmimre ypaBHeHHSI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaXKHTE
MoHOMepbI. Kak HCTIONB3YIOTCS 3TH MOIUMEPHI?

300. [epeunciure KapOOLECTHBIE TTOIUMEPHI, TIOTYYCHHBIE METOJIOM TOJIMMEPU3aIlK, HE COJepKalIie B OCHOBHOU IICTIH
KpaTHBIX cBsA3ell. Hanmummre ypaBHEHHS UX MOTyYeHHS, YKaXKUTe MOHOMEpHIL. Kakne u3 3THX MoIMMepoB MOTYT HMETh
aTaktuueckoe crpoerne? OTBET MOTUBUpYIITE.

301. Yro takoe pH-unaukaropsl? Kakue nnaukaropsl Bel 3Haere? IlpucyTcTBre KakuX MOHOB B Pac-TBOPE MOXHO
00HAPYXUTH TP TOMOIIN HHANKaTOpoB? [TpuBecTH mpuMepsI.
302. B marte mpoOupok, conep:kamux pacTBOpsI xopunos Hatpus, menu (II), Gapust, amromunns u xe-ne3a (II), no6asumu

pactBop KOH. Yka3arh B Kaknx UMEHHO IPOOHPKAX HAXOJSTCS PACTBOPBI 3THX COJIEH, eciu B 1-i mpoOHpKe BhIAI 0ca oK 0eJIoro
1BETa, B 4-i — CUHETO, B 5-i — Oyporo 1BeTa, a Bo 2-i u 3-i ocanka He 00pa3oBaiock. [Ipy MOMOIIY KaKOTO peareHTa MO>KHO
OIIPEIEINTh COCTAB CO-AEPIKUMOTO 2-1 U 3-if mpoOupox? OTBET MOATBEPIUTH YPAaBHEHUSIMU PEAKIHil B MOJIEKYJIIPHOH 1 HOHHO-
MOJIEKYJIIpHO# hopme.

303. B nsaTh poOGHpoK, coleprkalux pacTBOPbI XJIOPHIOB Kallksl, aMMOHUs, Maraus, >xenesa (II) u xanpuums, nodasunm
pactBop NaOH. Yka3aTh B KaknX IMEHHO POOUpPKaX HAXOIATCS JAHHBIE COJIH, €CITH B |- MpoOHpKe BHIMMAT 0Ca0K 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
o0pa3oBanock. Kak MOXHO OIpeeInTh cocTaB pacTBOPOB B 3-i 1 5-# npobGupkax? OTBET MOATBEPIUTh YPABHEHUAMH PEAKLIUH B
MOJICKYJIIPHOI 1 MOHHO-MOJICKYIISIPHOU (hopMe.

304. VYka3aTh Ba XUMHYECKUX PEAKTHBA, MPU ITOMOIIN KOTOPBIX MOXHO PAa3IMYUTh PACTBOPHI XJIOPH-IAOB MAarHUs, KalbIHs U
Oapust. HanmcaTh B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJISIpHON (pOopMe ypaBHE-HHS PEAKLHiA, MPOTEKAIOLINX MEXy STUMHU pPEaKTUBaAMH
U KaXJ10M 13 conel.

305. ITpn moMomy KakuX XUMHYIECKHX PEaKTHBOB MOXKHO Pa3NMYUTh CIIEXYIOMNEe COSANHECHUS HATpHA: KapOOHAT, XJIOPHU,
cynbgat, pocdar u ruapokcu HaTpust. HamrcaTs ypaBHEHUS peakiuii B MOJIEKYJIIPHONH 1 HOHHO-MOJIEKYJISIPHOU (opme.
306. ITpy moMoIIM Kakoro yHHBEPCAIEHOTO PEAKTUBA MOXKHO ONPEACIINTh, B KAKOM U3 ISATH NPOOUPOK HAXOMATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanrcaTb ypaBHEHHUS peakyii B MOJICKYISIpHONH I HOHHO-MOJIEKYJIIPHOH (hOopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hanwucats xumudeckre (GopMyIibl BEIIECTB, HAXOAAIMUXCS B 3-X Koibax, eciu: 1) pacTBOpPBI OKPalIMBAIOT ILIaMs
TOPEJIKH B (PMOJICTOBBIN 1[BET; 2) Mpy npriuBaHuu pactBopa AgNO3 B obpasiax u3 1-i u 3-i Koy10 BbIIAT TBOPOXKUCTHIN 0CATOK
Geroro 1BeTa, a B 00pasue u3 2-it koi0sI — skenToro 1BeTa; 3) npu gobasnernu H2SO4 B o6pasiie n3 3-# KoJObI IPOU30IILIO
OypHOe BBIJIENICHNE a3000-pa3HOTO BEIIECTBA, KOTOPOE BbI3BaIo moMyTHeHHe pactBopa Ca(OH)2. OTBeT moATBEpAUTH YpaBHE-
HHSIMH COOTBETCTBYIOIINX PEAKIMil B MOJIEKYJIIPHOH ¥ MOHHO-MOJIEKYJISIPHOH (opMme.

308. IIpn moMomy KakuX KadyeCTBEHHBIX PEAKIIMH MOXKHO PasNuYuTh 2 MHHepalbHEIX ynoopenus (NH4)2S04 u KC1? Otser
MOATBEPANTH YPABHEHUSMH COOTBETCTBYIOIINX PEAKIUH B MOJICKYISIPHOH M HOHHO-MOJICKYJIIPHOH (popMe, yka3aTh I[BET OCAIKOB.
309. Hanwucats xumuueckre (GopMyIibl BEIIECTB, HAXOQAIMUXCS B 3-X Konbax, ecnu: 1) pacTBOp OKpa-LIMBAET IUIaMsi TOPEIKH

B (M0JIeTOBBII IBET (00pa3ibl U3 ko0 1-it 1 2-i) U xkenThii (0Opasel u3 3-it konobl); 2) npu npuiauBanuu pactBopa AgNO3 B
oOpasrie u3 koJObr No2 BBIIaT TBOPOXKUCTEHIH 0canok Oeroro 1BeTa; 3) npu nobasnennu pactsopa BaCl2 B obpasuax u3 1-it n 3-i
KoJI0 BhIMajaet Oenslit ocanok; 4) mpu godasnennn H2SO4 usmenennit He npoucxoaut. OTBET MOATBEPAUTS YPaBHEHHAMHI
COOTBETCTBYIOLIMX PEAKLHMH B MOJIEKYJIIPHOI M HOHHO-MOJIEKYJIIPHOH (opme.

310. Kak npu momory BoJsI M a30THOW KHCIIOTH PAcIo3HATh 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 amtOMUHUS, HUTpAT Oapusi, XJOpHUI aMMOHHMS, CYIb(OUT

Hatpusl. Mcrnomnb3ys pacTBOp rHAPOKCH/A Kalus U OTKPBITBIN UM CyJIb(AT AIIOMUHNUS, OOHApYKUTh BCE OCTAIbHbIE BEIECTRA.

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

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

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

314. B Tpex G6aHkax 0e3 STHKETOK HAaXOAATCS CIEAYIOIIME BeUlecTBa: cynbdaT HATpus, CyabGUT HATPHsl, Cylb(ua HaTpusl.
Kak, nmest B cBOEM pacriopspKEHHH JIMIIb OJIMH PEaKTHB (Kakoi?), y3HaTh, T/ie Kakas collb HaxoauTcs? Hamucars ypaBHEHUS

PeaKIy MEXIy PEaKTHBOM H KaXKIOH U3 COJel B MOJEKYIIPHOW M HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomu rufpokcuaa HaTpHs, HUTpaTa cepedpa u xjopuaa 6apus OINpenesluThb, Kakoe U3 ynoOpeHuit — cynbhat
aMMOHMS1, HUTPAT HATPHs, XJIOPU aMMOHUSI — IPeJICTaBiIsieT co0oit uccierye-Mblid oopasen; ynoopenus? OTBeT MOSICHUTh
YpaBHEHHSAMH pPeakuuii B MOJICKYJIIPHON W HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHEM I[BeTa 00Pa30BaBIIMXCS OCAIKOB.

316. Kak npu momomy ruapokcuaa HaTpus, HUTparta cepeOpa u KapOoHaTa HATPUS ONPEIETHTh, KaKoe U3 yIOOpeHHH —
HUTpAT Kalblusl, pochaT aMMOHUS, XJTOPH]L KaJHs — MPeCTaBisieT co0oit nccnenye-Mulii o0pasen yaoopenus? OTBET NOSCHUTH
YPaBHEHHUSMH PEakKinii B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJSIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BABIIUXCS OCA/IKOB.

317. Kak npu momomy ruipokciia HaTpws, HUTpaTa cepedpa W CONITHOM KHUCIOTHI ONPENeiTh, Kakoe W3 yJ0OpeHUH —
HHUTpPAT aMMOHHS, KapOOHAT Kaiust, pocdat Kaus — IpeAcTaBIsIeT coboit obpaser ynooperus? OTBET NOACHUTH YPaBHEHHSIMHI
peaxuuii B MOJIEKYJIIPHOIM U HOHHO-MOJIEKYJISIPHO# (hop-Me ¢ yKazaHHEM L(BeTa 00Pa30BaBILIXCS OCAJIKOB.

318. IIpn moMomy KakuX KadecTBEHHBIX PEaKIMi MOXKHO ITONTBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKINI B MOJICKYJISIPHOM M HOHHO-MOJICKYJIIPHOH (opme.

319. HazBaTh Hambonee BaKHbIE COJM XkKeJe3a U yKa3zaTh MX MPaKTHUecKoe 3HaueHue. [Ipy MOMOIIM KaKuX peakuuil MOXXHO




00HapyXUTh IpHcyTcTBHE HOHOB xkene3a (II) u (III) B pactBope? OTBET NOA-TBEPAUTH YPAaBHEHUAMH PEAKUUil B MOJICKYISIPHOM U

HMOHHO-MOJICKYJISIPHOIT (hopme.
320.

ITpn moMomy KakuX KadeCTBEHHBIX PEaKIH MOXKHO ITOATBEPIUTH cocTaB Tpex BemecT: K3PO4, Na2CO3, BaCl2?
Hanmcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUIT B MOJICKYJISIPHOM M HOHHO-MOJICKYJIIPHOH (opme.

6.2. TeMmbl NUCBLMEHHBIX PadoT

KountponsHas pabora

6.3. IIpouenypa oueHuBaHUSs

Onenka cOpMUPOBAHHOCTH KOMITETEHLUH y 00y4alOMMXCsl W BHICTABICHUE OLICHKH MO AUCHUILTUHE BEIETCS CIEIYIOUINM
00pa3oM : I CTYACHTOB 320YHON M 0YHO-3a09HOM (POpMBI 00yUCHHS OLIECHMBAETCS MO MATHOAITLHOM MIKaje, OlleHKaMU
«OTJIMIHOY, «XOPOIII0Y, KyIOBIECTBOPUTEILHOY, «HEYTOBIECTBOPUTEIHLHOY / «32UTCHO» WU «HE 3aUTCHOY.

6.4. IlepeyeHb BHI0B OLICHOYHBIX CPEICTB

KonTpomnsHas pabora.
Hrorosslii KOHTPOIb.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpPaTypa

ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ron
JI1.1 |Iamamosa O.10., Xumus: yaed. mocobue s CTyA. 04. B 3209. popM 00yd. Hosouepxkacck, 2022,
IIstHuubiza E.B. Hampasi. "JlecHoe neno”, "JlanamagTHas apxuTexTypa', http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ TPUPOJIOTIOIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
JI1.2 | AnapneB A. 1. Xumus: yaeOHoe mocoone Hosocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173
JI1.3 |CammxoBal'. T. Xumust: yaeOHoe mocoone Yopa: BTAY, 2021,
https://e.lanbook.com/book/201
053
7.1.2. lonoJHuTeAbHAS JUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 | Amapues A. U., Xumus : COOpHUK 3324 U yIpaKHEHH: yueOHO-MEeTOANIECKOe Hoocubupck:
Kazakoa A. A. nocooue HoBocubupckuii
roCyZapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.2 |Emenssanosa E. O. OO01mast XUMUS: IPAKTHKYM JIunenx: JInneuxuii
roCy/1apCTBEHHBII
MeTarOTUIeCKUil YHUBEPCUTET
nmenu [LI1. CemenoBa-Tsn-
[Manckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI12.3 | CysopoB A. B., OOmas XuMust: y4eOHHUK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. Metonuueckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3araBue WznarenscTBo, ros
JI3.1 | dposoBozosa T.U., Xumust: 1abopaTOPHBIA MPAKTHKYM JJIs1 CTYICHTOB BCEX Hosouepxkacck, 2018,
[amamosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIsatauubiza E.B. oNIMI/UserEntry?
Action=Link_FindDoc&id=23
6898&i1db=0
JI3.2 | HoBouepk. HHX.- XuMus: METOJUUECKUE YKa3aHUA 110 U3YUEHUIO Kypca U Hosouepxacck, 2020,
MEJINOP. UH-T BBIIIOJTHEHHUIO KOHTPOJIBHOH PaOOTHI IS CTYACHTOB 3a0YHOM http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct. | popmbl 00yueHust Hanpasienuii "Jlecnoe aeno", "Jlanamadrtaas | oNIMI/UserEntry?
0O.10. lanamosa, apxutekrypa", "IKoJOrHs U MPUPOAOIIOIb30BaHIE" Action=Link FindDoc&id=33
T.W. IpoBoBo30Ba 7410&idb=0




7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"

7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepedyeHb MPOrpaMMHOr0 o0ecreyeHust
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cy06nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetim»
733 Microsoft Teams IpenocraBnsercs GecruiaTHO
734 MS Office professional; CyO6muren3noHHbIH goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeita»
7.4 Ilepedyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer ganapix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
7.4.2 bazer gannbix OO0 Hayunas 31ekTpoHHas http://elibrary.ru/
6ubnmoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIS)
8.1 2321 CrnenmanbHOE IOMEIICHHE YKOMIUICKTOBAHO CHECIHATIM3HPOBAHHON MEOCIBIO H TEXHIYECKIMU

cpeZicTBaMy 00yUeHHsI, CITyKAIIUMU [T IpeAcTaBiIeHus nHpopMmanuy ayauropun: Habop
JEMOHCTPALMOHHOTO 000pyAOBaHMA (IIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 5kpaH HacTeHHbIH — | mMT.; Y4eOHO-HAMIAAHbBIE MOCOOUSI — 9 MIT.;
Jocka - 1 miT.; Paboumne mecta cTyeHToB; Pabodee MecTo mpermoaBaressl.

8.2 2102 CrnennanbHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeAcTBaMH 00yUeHHsI, CITy>KAIIUMHU [T PeACTaBICHUs HH(POPMAaLUU OOJBIION ay JTUTOPUH:
Habop 1eMOHCTpaIMOHHOTO 000pyIOBaHuUs (TEPEHOCHOM): 9KpaH - | IT., MPOEKTOp - | MIT., HETOYK
- 1 wrr.; Anmapar TBO — 1mt.; Annapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; [lnura
narpeBarensHast ES-HA3040 — 1 mt.; Nazoanammsarop ['XII-3M — 1 mt.; OrserymmuTens — | mT.;
Benpo xonycnoe — 1 mt.; JlabopaTopHas nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX ISt
BBIMOJIHEHUS J1a00PaTOPHBIX paboT; ANTeuka ¢ MeIuKaMeHTaMH — 1 mT.; Mebenb 1adopaTopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmiabHbi mkad - 1mT.; Becol Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas neus - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
MpernoiaBaTess.

8.3 2313 CrienanabHOE MOMENICHHE YKOMIUIEKTOBAHO CIICIIHATU3UPOBAHHON MEOEIBIO U TEXHUUECKUMHU
CpeZIcTBaMH 00YUEHVsI, CITYKAIIUMHE JUTS IPEACTaBICHHUS HHPOPMAIIUU OOJIBIION ay TUTOPUU:
Habop nemMoHCcTpamoHHOro 060pyn0BaHus (IEPEHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1
wrT., npoekrop Acerx113PH — lwr., 3xpan HacTeHHBIN — 1 mT.; Y4eOHO-HarsAHBIE TOCOOUs — 15
mrt.; PabGoune Mecta ctyneHToB; Pabouee MecTo mpernoaaBaTes.

8.4 2305 [TomemeHne yKOMIUIEKTOBAHO CIIEIIMATN3NPOBAHHON MEOEThI0 M TEXHUIECKUMH CPEICTBAMH
00y4eHHs, CIy KaIlUMH JUIS IPeICTaBIeHHs HH()OPMAINX 1 OCHAIIIEHO KOMITBIOTEPHON TEXHHKOHU C
BO3MOJXKHOCTBIO TIOAKITIOUEHHS K ceTh «IHTepHeT» 1 00eCIeUYeHUEM J0CTYIIA B JIICKTPOHHYIO
nHpopMannoHHO-00pazoBareabHyto cpeny HUIMU Touckoit TAY: Kommbiotepsl 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.; Kadenpampaas 6ubnuorexa;

Crosbl KoMIbIOTEpHBIE — 6 mIT.; Ctos-TyMO0a — 5 iT.; Cryabs — 16 mr.; TeMmaTHUecKue TUaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyneHTOB; Pabodee MecTo mpenoaBaTes.

9. METOIMYECKHE YKA3AHUA IJIS OBYYAIOIIUXCS 11O OCBOEHUIO JUCIUAIIJINHBI (MOIYJIST)

1. [Monoxenne o Tekymien arrecranuu odydaromuxces B HUMUW JITAY (BBeaeHo B AeiicTBUE MpukazoM aupekropa Nell9 ot
14 ntons 2015 r.). / HoBouepk. umx.-menuop. uH-T JloHckoi 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexum noctyna:
http://www.ngma.su - 27.08.2016

2. 5. JposoBo3oa, T.W. Xumust [DiekTpoHHBIA pecypc] : 1ad. MpakTUKyM JUIsl cTya. Beex Hampasi. / T. W. JpoBoBo3osa, O.
1O. Hlanamosga, E. B. ITataunsina ; HoBouepk. nux.-menuop. uH-T JJonckoit TAY. - HoBouepkacck, 2018.

3. XuMHus: METOJl. YKa3aHus 10 U3Yy4d. Kypca U BBII. KOHTP. paboThl 1uis CTyA. 3a04. GOpMBI 00yY.

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