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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh

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

JacoB Ha KOHTPOJIb

73ET

252

16

227

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 1

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

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

cemecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

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

3. MECTO JUCIUAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPUTEIbHOM 0AT0TOBKE 00y4al011erocs:
3.1.1 | 3uats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

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

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

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

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

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

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

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

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

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

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




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

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

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

IIK-5 : Cniocoben pa3padaTbiBaTh MEPONPHUATHS 10 CHUKEHHUIO MOKAPHBIX PUCKOB

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

5. CTPYKTYPA U COOJEPKAHUE JTUCIHUIIJIMHBI (MOAY JISA)

Kon HaumeHnoBaHne pa3aeioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | Hutepaxr. [pumeyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc
Pa3zpes 1. 1. OcHOBHBIE 32aKOHBI
XUMHUH.
1.1 /JTex/ 1 2 JI1.1 0
JI1.2J12.1
J12.2
JI2.3J13.1
1.2 N3yueHne TeopeTHeCcKux 1 14 JI1.1 0
BOIIPOCOB, BHITIOJTHEHHE JI1.2J12.1
TEOPETUUECKUX 3aJJaHUH, pelIeHue J12.2
3a/a4. BIonHeHUue KOHTPOJIBHOM JI2.3J13.1

pabots1. /Cp/

Pazpnen 2. 2. CTpoenue aToma.
Ilepuoguueckas cucrema
yemenToB JI.U. MeHaeseeBa.

2.1 Crpoenue atoma. CTpoeHue aroma 1 1 J1.1 0
M CHCTEMAaTHKa XUMUYECKUX JI1.2712.1
a1eMeHToB. [lepuonuyeckas J12.2
CHCTEMa M H3MCHEHHE CBOMCTB JI2.3713.1
2JIEMEHTOB. 21
/Jex/

2.2 N3yueHne TeopeTHIeCKuX 1 10 JI1.1 0
BOIIPOCOB, BBIITOJTHEHUE JI1.2J12.1
TEOPETUYECKUX 3alaHUH, pElICHUE 2.2
3aj1a4. BeimonHeHue KOHTPOIbHOM JI12.3J13.1

pabote1. /Cp/

Paznen 3. 3.XumMuueckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1 Xumuueckas CBSI3b U CTPOCHUE 1 1 J1.1 0
MOJIEKYIL. JI1.2J12.1
Tuns XUMHYECKOU J12.2

cBa3u. CrpoeHue u JI2.3J13.1

CBOMCTBA MOJIEKYIL 31

32 N3ydenue TeOpeTHUECKUX 1 10 JI1.1 0
BOIIPOCOB, BHITIOJTHEHHE JI1.2J12.1
TEOPETUUECKUX 3aJaHUH, pelIeHue J12.2
3a/1a4. BrinonHeHue KOHTPOJIbHOM JI2.3J13.1

pa6otsl. /Cp/

Paznen 4. 4.9Hepreruxa
XUMHUYECKHUX ITPOoIeccoB.

4.1 OHeprerudeckue 3P PeKTs 1 1 JI1.1 0
XUMUYECKHX peakiuii. OyHKuun JI1.2J12.1
cocrosHus. 3akoH ['ecca u 2.2
ciencTBue u3 Hero. /Jlex/ JI2.3J13.1

31

4.2 N3yueHue TeopeTHdecKux 1 10 JI1.1 0
BOIIPOCOB, BBITIOJTHCHHE JI1.2J12.1
TEOPETUUECKUX 3aJJaHUH, pelIeHue J2.2
3a/1a4. BrinonHeHne KOHTPOIBHOM JI2.3J13.1

pabots1. /Cp/




Pa3pen 5. 5. Ckopocth
XHMHYECKHX pPeaKkumii u
XHMHYECKOe PaBHOBECHE.

5.1 CKOpPOCTh XMMHUYECKHX PEaKIUi 1 2 JI1.1
xumu4eckoe paBHoBecue /J1ab/ J1.2J12.1
2.2
J12.3J13.1
31

5.2 N3yueHue TeopeTHuecKux 10 JI1.1
BOTIPOCOB, BBINOJHEHNE JI1.2J12.1
TEOPETUYECKUX 3aJJaHHH, pelIeHue J12.2
3a/1a4. BrinonHenne KOHTPOIBHOM JI2.3J13.1
pabotsl. /Cp/

Pazpnen 6. 6. Boga. Odmast
XapaKTepUCTHKA PACTBOPOB.

6.1 OO0mast xapaKkTepUCTHKA 1 JI1.1
pacTBOpOB. JI1.2J12.1
Crnoco0bI BEIpaXEHHUsI COCTaBa 2.2
pacTBopoB. OUBNKO-XUMUYECKHE JI2.3J13.1
CBOMCTBA PacTBOPOB o1

HEDJIEKTPOJIUTOB u
3JICKTPOJIUTOB (aHAIIN3
KOHKPETHBIX CUTYyaLUH)

/JTex/

6.2 OOmas xapakTepucTuka 2 J1.1
pacTBOpoB. PacueT KOHIIEHTpaLuu JI1.2J12.1
pactBopos /TIp/ 2.2

J12.3J13.1
31
Pazgen 7. 7. PacTBopsl
3JIeKTPOJINTOB.
7.1 Peakiuu B pacTBOpax 2 JI1.1
3JIEKTPOJIUTOB. JI1.2J12.1
/J1ab/ 2.2
JI2.3J13.1
31

7.2 CBoiicTBa pacTBOPOB. 2 JI1.1
KonnuratusHble cBoiicTBa JI1.2J12.1
pacTBOpoB (pelieHue J12.2
CUTYallMOHHBIX 3aJau). JI2.3J13.1

Mp/ 31
Paznea 8. 8. lucnepcHbie

CUCTEMBI M KOJLJIOUAHbIE

PAaCTBOPBI.

8.1 N3yueHne TeopeTHuecKux 54 JI1.1
BOIIPOCOB, BBIITOJTHEHUE JI1.2J12.1
TEOPETUYECKUX 3a/laHHi, pelIeHue 2.2
3a/1a4. BeinosiHeHne KOHTPOJIBHON JI2.3J13.1
pabotsr. /Cp/

Pazgen 9. 9. OxkucaurenbHo-
BOCCTAHOBHMTEJIbHbIE PEAKIIMH.
OCHOBBI )JIEKTPOXUMHH.
9.1 Peakiun oxucienus- 2 JI1.1
BoccTaHoBIeHU /J1ab/ JI1.2J12.1
2.2
JI2.3J13.1
31
Paznen 10. 10. Xumuueckast
uaeHTHGUKANNA

10.1 H3ydeHne TeopeTU4ecKUX 59.5 J1.1
BOIPOCOB, BHITIOJTHEHHE JI1.2J12.1
TEOPETUUECKUX 3aJJaHHH, pelIeHue J12.2
3a/1a4. BrinonHeHne KOHTPOJIBHOM JI12.3J13.1
pabots1. /Cp/ 21




Pazgen 11. 11. KomnjiekcHble

coelMHeHUsl
11.1 N3yueHne TeopeTHIecKux 1 59.5 JI1.1 0
BOIIPOCOB, BBIITOJTHEHUE JI1.2J12.1
TEOPETUUECKUX 2.2
3aJIaHMH, BEITTOTHECHHIE JI12.3J13.1
KOHTpOJBHOH padoTs! /Cp/ 31
Pa3znea 12. 12. KonTpoan
12.1 IToaroroBka K UTOrOBOMY 1 9 JI1.1 0
KOHTPOJIXO OCBOEHUS JUCLUIIIINHBL JI1.2J12.1
B (hopMme dK3amMeHa. /DK3ameH/ 2.2
JI2.3J13.1
31

6. ®OH/1 OEHOYHBIX CPEJICTB

6.1. KonTposibHBIe BONPOCHI M 3aaHUs

Bompocs! 11 mpoBeeHust POMEKYTOUHON aTTecTaluy B (hopMe dK3aMeHa!

1. OCHOBHBIE 3aKOHBl XUMHH: 3aKOH COXPAaHEHMs MAacChl U SHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHH, 3aKOH YKBHUBAJICHTOB.

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

3. [Teproguueckuit 3akoH u nepuonudeckas cucrema J[.M. Menneneesa. Ilepuonbl, rpynmbsl ¥ MOATPYIIBI MEPHOANUECKON
cucteMbl. CBsI3b CTPOCHUS aTOMA C MOJIOKESHUEM JIEMEHTOB B IIEPHOINIECKON CHCTEME.

4. Crpoenne aroma. IToctynarer bopa.

5. KBaHToBBIC Yncna, NX QU3NIECKUI CMBICI.

6. DJeKTpOHHAsT OpOMTANb M «KBaHTOBas suevikay. [Tpuaium [Maynm. [IpaBmmo XyHza.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKOH CHCTEME 3IEMEHTOB. DJIEKTPOHHBIE (POPMYIBI HIEMEHTOB.
8. 3aBUCUMOCTh CBOWCTB aTOMOB OT CTPOCHHSI UX 3JIEKTPOHHBIX 000JOYEK. DHEPrHsi HOHU3ALMU M CPOJICTBO aToMa K
3JIEKTPOHY.

9. THIIBI XUMAYECKON CBSI3HM, UX OCOOCHHOCTH.

10. XvMudeckas CBS3b U €€ OCHOBHBIE XapaKTEPHUCTUKH.

11. KoBanentHas xuMuyeckas CBs3b, €€ pa3HOBUIHOCTH. MeTOl BAJICHTHBIX CBSI3EH.

12. Crioco0b1 00pa30BaHusI KOBaJCHTHONH XMMHUYECKOH CBS3H.

13. I'ubpuanzanusi aTOMHBIX 3JEKTPOHHBIX OpOuTalieil U e¢ BUBI.

14. [TonsspHOCTh XUMUYECKOH CBSI3U. DIIEKTPUYECKHA MOMEHT IO MOJIEKYJIBI.

15. Wonnas cBs3p, €€ ocobennoctu. CTerneHh HOHHOCTH CBSI3H.

16. BopoponHnas cBs3b, €¢ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHsIs SHEeprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKIX MTPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHME BellecTBa. BeposATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHUS.

20. HanpaBneHHOCTh caMOIIPOU3BOJIBHOIO MPOTEKAHUSI XUMHUYECKUX peakuuid. Jueprus ['ubd6ca.

21. Xumnueckass kKuHeTuka. CKOPOCTh XMMUYECKUX peaklui B TOMOTEHHOW M I€TEpOreHHOU CUCTEME.

22. BnusHue npuposl pearupyroluX BEIIECTB U TEMIIEPATYPbl HA CKOPOCTh XUMUYECKOH PEAKIUU.

23. BiusHue xaTaiu3aTopa Ha CKOPOCTb XUMHUYECKOH peakuuu. MexaHu3M JeMCTBUS KaTalu3aTopa.

24, OO0paruMblie 1 HEOOpATHMBIE XUMHYCCKHE PEAKIUH. XUMHUYICCKOS PaBHOBECHE.

25. CwMmemienue xumuueckoro pasHoBecus. Ilpunnun Jlelllarense.

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

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

28. PactBopsl. ['maparnas Teopus J.1. Menneneesa. Temnosslie 3 dekTsl pacTBOpeHUSI.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTb ra3oB B JKHUIKOCTSX.

31. KoHueHnTpanus pactBopoB, €¢ BUJIBI.

32. OcMoc, ocCMOTHYECKOE JaBJIeHHe pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIUTOB M IEKTPOIUTOB.
33. INoHmkeHne QaBIeHUS HACBHIIIEHHOTO Iapa pacTBOPHUTEINS HAJ pacTBOPOM. 3akoH Payist It pacTBOPOB HEINEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34, [loBblIeHNE TeMIEpaTyphl KMIIEHUsI pacTBOPOB. 3akoH Payiis aist pacTBOPOB HERIEKTPOIUTOB U AIIEKTPOIHUTOB.
35. INonmkeHne TeMnepaTypsl KpUCTAIIH3AIMHA PACTBOpA. 3aKOH Payist Ui pacTBOPOB HEINEKTPOIUTOB M AIIEKTPOIIHTOB.
36. Teopus 3MEKTPOJIUTUUECKON TUCCOLMALUY.

37. ITpumenumocTsb 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOJUTOB.

38. CrnaOble 3JIEKTPOJIUTHI, WX AUCCONMANus. 3akoH pazbasiieHus OcTBabaa.

39. CubHBIE JIEKTPOIUTHL, UX AUCCOLUAIMsl. AKTUBHOCTb HOHOB.

40. Peakuiuy moHHOro 0OMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

41. DNeKTpoITHYECKass AUccouuanys Boasl. HelTpanbHble, KUCIBIE U ILEJIOYHBIE PACTBOPEI.

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




43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

I'uaponus, ero KONMWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTH TUAPOJIHM3a OT KOHLUEHTPAIUU W TeMIepaTypbl pacTBopa.
I'uaponus coneit u ero BUABI (Ha IpUMeEpe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

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

JlucriepcHbIe CHCTEMBI, WX KIacCu(pUKams MO CTereHn AucnepcHOCTH. CBOOOTHO- U CBA3HOIMCIIEPCHBIE CHCTEMEI.
YcToitunBocTh TUCEpCHBIX cucTeM. DakTopbl CTa0MIN3alMK AUCIEPCHBIX CHCTEM.

CopOrust 1 €€ BHIIBL.

Konnounnele pactBopsl. CTpoeHHE KOMIOUAHON MMLENIIBL.

Koarynsiuus KoJTOMIHBIX pacTBOPOB U (aKTOPHI, €€ BHI3BIBAIOIINE.

Tunbl OKMCIUTENLHO-BOCCTAHOBUTENBHBIX PEaKIU.

Peaxinu oxuciienns. BakHeinme BOCCTaHOBUTEIIH.

Peakiiuu BoccraHoBieHus. BaxkHeHIIIne OKMCIUTEIH.

OKHCIUTETBHO-BOCCTAHOBHUTENbHAS TBOMCTBEHHOCTD.

DIIEKTPOXUMHYECKUE CUCTEMbI. DJIEKTPOAHbBIE MOTCHIIMAIBI U Psifl HANPSDKEHUH METaJlIOB.

Kopposus meTanioB u ee BUIBL.

MeToabl 3alIUThl OT KOPPO3UU METaJUIOB.

[ToHsaTHe XUMHUUECKON HAeHTUUKAMK. KauyecTBEHHbIE peakiii Ha UOHBI.

CocTrapiicHHE YpaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEaKIMi, peakiiuii HOHHOTO OOMEHa, THIPOJIN3a COJICH.

3AJIAHUA JIJI KOHTPOJIbHOIM PABOTHI CTYJIEHTOB

3A04YHOM ®OPMbI OBYYEHN A

PaboTa coCTOHT U3 BOIIPOCOB, OXBATHIBAIOIINX KypC AUCIMILUINHEL, ¥ BRIITOJTHSACTCS 110 OHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHn
BapUAHTOB 3aJJaHUil KOHTPONBHOH pabOTHI, METOIUKA €€ BBIIOJIHEHUS U He0OX0AUMas JINTePaTypa IMPHBEICHBI B METOJUUCCKIX
yKa3aHUSX JUlsl HallMCaHMs! KOHTpOoJbHOHM paboTsl (JIyranckas, M.A. Xumus [Tekct] : MeTo/.ykas3. 110 U3y4. Kypca U BBIIL. KOHTP.
paboThI i cTyA. 3a04. hopmbl 00y4. / . A. Jlyranckas, O.10. Hlanamosa, C.B. Konaparosa; HoBodepk. roc. Mmenmuop. akaj., kad.
XUMHH 1 TpUKI. 3Kkoiorun. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Beibop BapuaHTa onpeznemnseTcs nepBoii OykBoi dhamunnn
CTyZIeHTa U NocieaHen udpoit 3a4eTHON KHMKKU. KaXKAbIid CTYJEHT BBIOJIHIET KOHTPOJIbHYIO paboTy B COOTBETCTBUH C
BapHaHTOM 33J1aHHMs, ONPEIEISIEMOTO 10 IBYM MOCIEIHUM IH(paM ero mudpa (HoMep CTyAeHIECKOro OuIeTa 1 3a4eTHOH
kHKKH). Hanpumep, mmdp crymenrta 30512, T.e. mocnenane mudpst ero 12. CiaenoBaTensHO, CTYASHTOM JOJDKHA OBITH BHIIOTHEHA
KOHTpOJIbHAs paboTa, BKIIOYAIOIas 3aa4y BapranTa 12 B rabmuie 2.

10

11

12

13

14

15

16

17

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

18

12 27 50 79 84 117 128 159 167 189 199




19

20

21

22

23

24

25

206
10
211
15
219
5
202
14
213
3
220
12
209
19
214

No Bapu-aHTa
Homepa TeM KOHTPOIBHOW pabOTHI

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

1

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

226
31
235
38
238
27
224
33
227
22
232
38
236
40
240

Howmepa 3a1annii KOHTPOJIBHOW pabOThI

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

259
59
249
51
254
46
242
48
256
55
260
59
243
52
241

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

277
66
265
69
273
64
261
74
263
77
269
63
273
71
280

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

294
86
297
95
295
90
290
94
281
99
291
84
282
88
288

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

317
106
312
113
308
109
301
117
306
120
318
105
320
101
307

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

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

152

142

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

163

170

186

190

182

188

183

185

181

10
186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

184

187

190

183

185

186

189

195

200

192

194

198

191

197

11
193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198

200

192

197

195

193

196

199

12




51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

71

78

79

80

81

82

83

84

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18
208

220

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

13
255
52
245
56
249
59
252
45
257
46
246
50
247
53
258
47
250
54
259
48
242
53
254
47
247
41
243
56
241
59
250
49
255
60
259
43
256
50
246
54
260
55
244
42
253
51
248
44
257
57
245
52
249
45
251
58
252
46
258
46
243
55
260
59
244
41
253

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

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

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

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

134

125

135

126

136

121

125

139

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

145

148

157

149

143

154

159

152

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

166

173

178

169

164

178

173

161

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

189

185

190

186

181

189

183

186

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199

200

194

196

195

191

196

192

197




85 1 26 44 61 81 102 122 141 167 184 195

203 222 241 262 283 301

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ITepeveHb BOIPOCOB KOHTPOIBHOM pabOThI

1. Uto Ha3BIBAETCS DKBUBAIECHTOM djaeMeHTa? UTo Takoe 3KBHBajJeHTHAs Macca? DKBMBaJEHTHBIA 00b-eM? PaccumraTh

SKBUBAJICHTHBIE MACCHI yTIIEPO/Ia, HCXO/IS U3 COCTaBa OKCHJA U AUOKCUAA YTIepoa.

2. Urto Ha3bIBaeTCA SKBUBAJICHTOM CJIOXKHOTO BemiectBa? Kak ompenensiroTcsi S5KBUBaJICHTHBIE MAcChl OK-CH0B?

OCHOBaHHMH? BEMHUCINTS SKBUBaJICHTHBIE Macchl OKcuIoB amoMuHUA Al1203 u xpoma CrO3, runpokcunoB ammonuss NH4OH n

6apus Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOXHOTO BeulecTBa? Kak ompenensiorcsi SKBUBaJIeHTHbIE Macchl kuciot? Coneit?

BpruuciuTh SkBUBalICHTHBIC Macchl ochoproit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amromununs Al2(SO4)
3 u pocdara kamsimst Ca3(PO4)2.

4. BbIuncInTh SKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 4TO 2 T €ro B3auMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHolt
kucaotel HCL

5. BbIuncinTh aTOMHYIO Maccy JBYXBaJIE€HTHOIO 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOJOPOJIOM CO-AEPKUT 5,88 %
BOJIOPOJIA.

6. BBIUMCINTG aTOMHYIO MacCy YEeTBIPEXBAICHTHOIO 3JIEMEHTa, 3Has, YTO ero okcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuaa ABYyXBaJICHTHOrO METallla H3PacXoJOBaHO 2,8 1 BOAOPOAA, H3-MEPEHHOTO HPH H.Y.
UeMy paBHBI 5KBUBAJICHTHBIE MACChl OKCUJIA, METaJlIa, aTOMHas Macca Metaa? Kakoil 3to Metamn?

8. Ha pactBopenue 8,43 r meranna norpeboBanocsk 7,35 r cepHOi KUCTOTHL. ONpenenuTh 3KBUBATEHT-HYI0 MacCy MeTaluia
¥ 00bEM BBIICIUBILIETOCS BO0poa (YCIOBHS HOPMAJIbHBIE).

9. OmnpenenuTs SKBHBAIECHTHYIO Maccy M Ha3BaHUE ABYXBAJEHTHOTO MeTamia, 2,24 T KOTOPOTO BBEITEC-HAIOT M3 pacTBOpa
cepebpstHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTs YKBUBAICHTHYIO Maccy M Ha3zBaHME JABYyXBaJleHTHOro meramia, 0,12 T KOTOPOro BBI-TECHSIOT U3 KUCIOTHI
112 mi1 Botopoja, U3MEPEHHOTO PH HOPMAJIBHBIX YCIIOBHSX

11. [Ipu cxuranuum 0,9 r TpexBaJeHTHOTO MeTaia noixy4eHo 1,7 r ero okcunaa. Onpenenutb aTOMHYIO Maccy MeTauia u
COCTaBUTH (POPMYITY €r0 OKCHIA.

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

13. ChopmynmupoBath 3akoH ABorajapo u ero cieiactBus. Kakoit o0bem 3anmMmaroT 1022 MoJieKysn a30Ta MpH HOPMAaTBHBIX
ycnosuax? Kakyro Maccy UMeeT 3TO KOJIMUECTBO a30Ta?

14. Uro takoe Mojab? CKoJIbKO Mouieit comepxkutcs B 1 M3 m1000r0 ra3a mpu HOPMajibHBIX YCIOBHAX?

15. [1noTHOCTH MApOB cepsl MO KUCIOpOAy paBHA 8. 113 CKOJIBKMX aTOMOB COCTOMT MOJICKYJa CEpbl?

16. Macca 1 J1 KpUNTOHA IIPU HOPMAJIbHBIX YCIOBUAX paBHa 3,71 r. 3 CKOIBKMX aTOMOB COCTOMT MO-JIEKyJa ra3a KpUITOHA?
17. Kaxkoif 06beM npu HOpMaTbHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIlYUCIUTE MOJEKYJISPHBIE MacChl 3TUX ra3oB, HX
TUTOTHOCTB TI0 BOJIOPOAY U YHCIO MOJIEKYJ B | JT KaXKJ10T0 Tasza.

19. CKoJbKO a) MoJIei; 6) MOJEKyI BOZOPOAA CONEPKUTCA B 5 M3 3TOTO raza, M3MEpEHHOTO NP HOP-MAaIbHBIX YCJIOBUSX?

20. Kakoii 06beM mpu HOpMaNbHBIX YCIOBHAX 3aHMMatoT: a) 0,1 mMonb okcuna azora N20; 6) 0,5 skBu-BasieHTa BOAOPOAa




H2; B) 0,3 Mmonb okcupaa yrnepoaa CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamu? JlaTh KiaccH(UKALNIO OKCHIOB, TIPUBECTH IMPUMEPHI U 1aTh CUCTEMAaTHYECKHE
Ha3BaHUsL.

22. Uro sBiIsSeTCS BaXKHEHIIMM IIPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpHMepsl COOTBETCTBYIO-IUX PEAKIUi U JaTh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Yto sIBIseTCS BaXKHEWIINM MPU3HAKOM KHCIOTHBIX OKCUIOB? IIpuBecTH mpuMephl COOTBETCTBYIO-IIMX PEakLUUil U JaTh
Ha3BaHUs B3aUMOJICHCTBYIOIUX BEUIECTB 10 CUCTEMATUUECKON HOMEHKIATYPE.

24. B gem ocobeHHOCTH aM(poTepHBIX oKcuaoB? Kakue u3 MpUBEIEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTepHBIMH

coiictBamu: ZnO, FeO, NiO, A1203, Fe203? IToatBepauth aMpOTEPHOCTh COOTBET-CTBYIOIINX THAPOKCHIOB PEAKIMSIMU U

Ha3BaTh B3aHMOJCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.

25. Kaxne BemecTBa Ha3bIBaOT OCHOBaHUsIMU? Hammcats opMyIIsl THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX 10 CUCTEMATUIECKOH HOMEHKIIATYpe.

26. C KakuMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeET pearupoBath ruapokcun kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucats ypaBHEHUs peakUuil U Ha3BaTh B3aUMOECHCTBYIOLIME BEIIECTBA 10 CUCTEMATUIECKOH HOMEHKIIATYPE.

27. Kakue BemecTBa Ha3bIBAIOTCS KHCIOTaMHU? UTO Takoe OCHOBHOCTH KHCIOTHI? [IpuBecTH mpumeps! OJHO-, IBYX- H
TPEXOCHOBHBIX KHCI0T. HammcaTs peaxiiuy Ux B3aUMOJEHCTBHS C THAPOKCUAOM HATPUs U Ha3BaTh BCE Pearkpyrollue BelecTBa Mo
CHCTEeMaTHYEeCKOIl HOMEHKIIAType.

28. C xaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanu-cats
COOTBETCTBYIOIME PEaKIUH U Ha3BaTh B3aMMOEHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTHYECKOIl HOMEHKIIAType.

29. Kakue peakuun XapakrepHs! Juis Kucinot? IIpuBecTu mpuMmepsl TaKUX peakilMil A7s a30THOM KHCIOTBHI U Ha3BaTh BCE
B3aMO/ICHCTBYIOIIHE BEIIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 mepedncineHHBIX HIXKE KUCIOT MOTYT obpasoBats kucisie conu: HCIO4, H2SO4, CH3COOH, H3PO4, HCI?
Hammcars opMyJIbl KMCIIBIX COJICH M Ha3BaTh MX 110 CUCTEMAaTHYECKOH HO-MEHKIIATYpE.

31. Kaxne BemecTBa Ha3bIBaroTCs comsiMu? JlaTh KIacCH(QHUKAINIO COJIEH, IPUBECTH MPUMEPHI CPeA-HHUX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMAaTHYECKOH HOMEHKIIATYypE.

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

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

34, HazBats comu: Ca3(AsO04)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns comneit, hopMyIIsl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTAENBHO: a) OCHOBHBIC COIM; 0) HOpMAlIbHEBIE

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

36. Hammcars ypaBHeHus peaxuii o6pasoBanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pe3yisraTe B3au-MOACHCTBHA: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB; 0) OCHOBaHUS M KUCJIOTHOTO OKCH/IA; B) OCHOBHOTO OKCHJIa U KHCJIOTHI; T) OCHOBAHHUS U

KHCJIOTBL.

37. Hanmcats ypaBHeHus peakuuii o6pazoBanus coneir K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOJICHCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB;  0) OCHOBaHUS U KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHIA U KHUCIIOTHI; T) OCHOBAHUS H
KHCJIOTBI.

38. Harmcats ypaBHEHHs peaxiuii, JISKAIINX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpenuit — cynep-docdara Ca(H2P0O4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nammodoca (NH4)2HPO4. Hazpate conu, BXOASIINE B COCTAB ATHX yIOOPEHUIA.
39. Hanwucats popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P20S5. HanucaTs ypaBHEHUS! peakuuit
B3aUMOJIEHCTBHSA 3TUX KUCIIOT C THAPOKCHIOM Kallisl U Ha3BaTh MOyYEHHbIE CO-JIU [0 CUCTEMAaTUYECKOH HOMEHKIIATYpE.

40. C kakMU W3 MEPEUHCIICHHBIX HIKE BEIIeCTB OyeT pearnpoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CoctaButh ypaBHEHUS peakuuil 1 Ha3BaTh MOIyYSHHBIC BEIIECTBA 10 CH-CTEMAaTHUECKOH HOMEHKIAType.

41. KBaHTOBBIE YnCIa NIEKTPOHA: 0003HAUCHUE, TPHHUMAEMble 3HaueHUs, GU3HYecKuit cMbIca. UYTo xapakTepusyeT IaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTaIbHOEe kBaHTOBOE umcio? Kak oHO BeIpaxkaercs? UTO 03HAUAET MOHSATHE «IHEPTeTHUECKUE

noypoBHU»? YeMy paBHO MAKCHMAIIBHO BO3MOXKHOE YHCIIO DIICKTPOHOB Ha KAXI0M 13 1oaypoBHeid? Kakue hopmbl nMeroT
JJIEKTPOHHBIE o0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe u3 KBaHTOBBIX YHCEI OMPEEISIET OPUCHTAINIO IEKTPOHHOTO 007aka B MpocTpaHCcTBe? CKOIBKO
HIPOCTPAHCTBEHHBIX OPUEHTALUIT BO3MOXKHO: a) IS S- JIEKTPOHOB; 0) JUIs p- AIEK-TPOHOB; B) A d- U f- 31eKTpoHOB?
44. CocCTaBHUTh HIEKTPOHHYIO (OPMYJTy 3JIeMeHTa, Ha M-3HEpreTHYecKOM ypOBHE KOTOPOro Haxomutcst 10 3JeKTpOHOB.

PacrmiperenuTh BCe 3IIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 SHEPreTHUESCKIM sSaeiikaM. B kakom meprose, rpyIie 1 HoATpyIIe
NEPUOJUYECKON CUCTEMBI HAXOJUTCS 3TOT HJIEMEHT?

45. CocTaBUTh 2JEKTPOHHYIO (OPMYIy dJIeMeHTa, Ha N-9HepreTHYecKOM YPOBHE KOTOPOTO HAaXOAUTCS 12 3IEKTPOHOB.
PacrnipeenuTs Bce IEKTPOHBI aTOMA 3TOTO AJIEMEHTA 110 YHEPIeTHUECKUM sueiikaM. B kakom neproze, rpynne v NoArpymnme
MIEPHOANIECKON CHCTEMBI HAXOJUTCS ITOT SJIEMEHT?

46. Cdopmynuposate npasuiio ['yana. [Touemy Ha mocieHeM >JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJIBKO MO
OJJHOMY S- 3JIEKTpOHY?

47. Kakoe MakcHMaibHOE YHCIIO 3JIEKTPOHOB MOYKET HAXOJWTHCS Ha s-, p-, d- u f- mogypoBHax? [Ipu-BecTH mpuMepEL.
48. N300pa3uth cTpoeHUE 3IEKTPOHHBIX 000IOYEK aTOMOB JKelle3a U KpPUITOHA

a) DIEKTPOHHOMN (HopMYIIOii;
0) SHEPreTHYECKIMH STUCHKAMH.

49. [Touemy BO BTOpOM IEpHOJIE MEPHOINIECKON CUCTEMBI HE MOXET OBITh Ooyiee BOCHMH 3JIeMeHTOB? OOBSCHHUTH 3TO,
HCXOJ U3 CTPOEHUS aTOMOB.

50. W300pa3utk pacrpeneneHune 3JIeKTPOHOB MO KBAHTOBBIM SYEHKaM B aTOMax aproHa, Kanbiws, ¢oc-dopa.

51. Uro Ha3bIBaeTCS HOPMATLHBIM HJIM OCHOBHBIM COCTOSTHUEM aTtoMa? UTo Ha3bIBaeTCsl €r0 BO30YX-ICHHBIM COCTOSHUEM?

M300pa3uth pacupenencHue IEKTPOHOB M0 KBAHTOBBIM SUEiiKkaM B HOpMaJIb-HOM H BO30Y>KJICHHOM COCTOSTHHHU CEpPBI U XJI0pa.
52. [Touemy kucnopon U GTOp HPOSIBIASIOT MOCTOSIHHYIO BaJ€HTHOCTH, a uX aHanord B VI u VII rpyn-nax nepuoanveckon




CHCTEMBI cepa U XJI0p — nepeMeHHy0? M300pa3uth pacnpeaenceHre 3JeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 110 KBAHTOBBIM STY€HKaM B
HOPMAJIEHOM U BO30YKICHHOM COCTOSIHHUSIX.

53. CocCTaBHTH IOJHBIC JIEKTPOHHBIE (DOPMYIIBI Ie3Us, TepMaHuUs, BaHAIHUI U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMeiicTBaM IPUHAATIEKAT 3TH HIEMEHTHI?

54. CocTaBUTh MOJHBIE JEKTPOHHBIE (POPMYIIBI KaJbIMs, MEAH, CBUHIA U IIYTOHUSA. K KakuM >JIeK-TPOHHBIM ceMeiicTBaM
NPUHAAJIEKAT ITH JIEMEHTHI?

55. Kak m3MeHSFoTCs CBOICTBA P- 3JIEMEHTOB C YBEIMYEHHEM 3apsIOB s/Iep WX aTOMOB: a) B Npeferax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmsl. OTBET NPOMLTIOCTPHPOBATH IPHMEPaMH.

56. Kakue 35eMeHTBl IepHOANYECKOH CUCTEMBI MIPEICTABISIIOT COOON caMblif aKTUBHBII METasl U ca-MbId aKTUBHBII
HemeTau? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHBIC (POPMYJIBI STHX 3JIe-MEHTOB.

57. Uro Takoe MOTEHIMAJI HOHM3AIMHU 31eMeHTa? UTo Takoe CPOACTBO K 3MEKTpoHy? Kak M3MEHSIOTCS 3TH BEIHYHHEI C
BO3pacTaHUEM 3apsijia sipa SIEMEHTOB B Ipeenax: a) rpynmnsl; 0) nepuoaa?

8. B demM 0cOOCHHOCTD 3JICKTPOHHOTO CTPOCHUS JIAHTaHOMIOB M AaKTHHOHMOB M KaK OHAa OTPakKaeTcs Ha MX XHMHYECKUX
cBOMcTBax?

59. BaneHTHBIC 7IEKTPOHBI ATOMOB 3JIEMEHTOB OMHCBHIBAIOTCA (pOpMynamMHu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3zoBuTe 3TH 3JIEMEHTHI U COCTaBbTE MOJIHBIC JICKTPOHHBIC (POPMYJIBI HX aTOMOB.

60. B anexTpoHHBIX (GOpMyIsiaX aTOMOB YETHIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 9JIeKTpoHOB; 0) 16 p- anmekrpoHoB; B) 14 d-
3NIEKTPOHOB; T) 27 f- anmexkrpoHoB. COCTaBUTH MOTHBIE IEKTPOHHBIE (POPMYIIBI THX 3JIEMCHTOB M Ha3BATh HX.

61. JaTb olmue npeacTaBaeHrs O BOSHUKHOBEHHH XMMUYECKOH CBSI3M U €€ OCHOBHBIX XapaKTepUCTH-Kax. YTo Takoe JyiMHa
cBs3H, ee 3Heprust? Yo Takoe BaneHTHbIE yriibl? [IpuBecTy npuMepsl.

62. CdopmymupoBaTh OCHOBHBIE TIONOKEHUS MeTOa BaleHTHBIX cBs3eil (BC). Omucars ¢ mo3unuii Mmetoga BC cTpoenune
monekyn H2 u N2.

63. [IpuBecTu mpUMeEpbl MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMbI COCTUHSITUCH Obl KOBAJICHTHON MOJISIP-HON M HEMOJIAPHOM
CBS3BI0. 11300pa3uTh CXEeMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3AIel 3JIeKTPOHHBIX 007aKkoB. Kakoil yroa Mexmy cBA3SMH B 3TOI
Modexye? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.

65. [puBecTH mpuUMep MOJICKYJIBI C Sp2- THOPHIM3aUCH 3ICKTPOHHBIX 00JIakoB. Kakue yriisl MexXIy CBS3SMH B 3TOU
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. IMpuBecTn mpuMep MOJIEKYJBI ¢ Sp3- THOpHAU3aLUel IeKTPOHHBIX 00sakoB. Kakue yrisl MexIy CBA3SMH B 3TOMH
MoJiekyie? M300pa3uTh ee NPOCTPAHCTBEHHYIO CXEMY.

67. N300pa3uth cTpykrypHbie Gopmyisl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. YUemy paBHBI CTETICHU
OKHUCJICHHOCTH JIEMEHTOB B 3TUX COeAMHEHMIX? Kakie TUIBI XUMUYECKHUX CBA3EH UMEIOT MECTO B MX MOJIEKYJIax?

68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBszei
B 3TUX MOJIEKyJ1ax?

69. Kakue THITBI XMMIUYECKOH CBA3M MMeErOT MecTo B coequHeHnAX FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBHPOBATE.
70. Kakne xapakrepHCTHKU HCHONB3YIOT Al OLCHKH KOBAJIEHTHOW cBs3u? IIpuBecTH MpHMeEpHI.

71. Hanmcats ctpykryphbie ¢hopmysast HNO3, H2SO3, KMnO4. Yka3aTh CTeNEHH OKUCIEHHOCTH 3J€-MEHTOB B 3THX
COCIMHEHUSX U 0XapaKTePU30BATh THUITEI XHMUYECKHX CBS3EH B 3THX MOJIEKYJIaxX.

72. Kaxk nponcxomur Bo30yxICHNE IEKTPOHOB M THOPHUIM3AIHS AIICKTPOHHBIX opOuTaneii? Buabl rubpuansarmm.
IIpuBecTn npumepsl.

73. Kaxk o0pasyercst nonHas cBs3p? Kakue 3meMeHTHI cliocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpume-phl.

74. B yeM 0coOEHHOCTH TOHOPHO-aKIENTOPHOH cBsi3u? OOBSCHUTH X Ha TpUMepe oOpa3oBaHus Ka-THoHa NH4+.

75. Kak ob6pasyercss xumudeckas CBA3b B KpucTamiaax MeTamtoB? Kak 3aBucaT BaxkHeWmue (usnde-ckue CBOHCTBA METAIIOB
OT 0COOCHHOCTEH METAIUTMIECKOH CBsI3H?

76. JlaTh XapakTepucTUKy BOJIOpPOIHON cBs3u. Kak Bimser obpasoBanue aumMepoB Boabl (H20)2 Ha ee ¢usndeckue
cBOMcTBa?

77. Kakue Tumel xumuueckoil cBsi3u UMeEIOT MecTo B Moisiekynax NH3, CO2, CI12? U300pa3uth reoMeT-puyeckoe CTpOeHHE
MOJIEKYJI ¥ CXEeMBI IEPEKPBIBaHHS HJICKTPOHHBIX 00JIaKOB.

78. VkazaTh TUIBI XUMHYECKOH CBs3U B Mosekysnax CH4, O2, HCN. IlpuBectu cXeMbl IEPEKPbIBAHUS 3IEKTPOHHBIX
00JIaKOB.

79. M300pa3uTh 3eKTPOHHBIME YpaBHEHHsIMH Tiporiecchl oopasoBanus monekya KCI, Na20, Al203. Kaxkoit tum
XAMHYECKOH CBS3M HMEET MECTO B 3THX COSANHECHUSIX?

80. Uro Takoe OTHOCHTEIbHAS JIEKTPOOTPUIATEIHFHOCTh 3JIEMCHTA U KaK OHA BIIMSACT HA CTENEHb MO-JIIPHOCTH CBA3M aTOMOB
nByx anementoB? Kakas usz monexyn HF, HCIL, HBr u HI nan6onee nonspua?

81. Oxcup xenesa (I1I) MoxeT ObITh BOCCTAHOBIICH Pa3IMYHBIMH BOCCTaHOBUTEsIMU Tipu 298 K:

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

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

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

Ornpenenuth U3MEHEeHHE YHTATBINN AH® B KaK0M U3 3THX pEaKIHid.

82. Boruucnuts 3HaueHue AH® i mpoTeKaromuX B KUBBIX OPraHU3Max PEaKUUi NPEBpPaIlEHUs [NIH0-KO3bL:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkast 3 3THX peaximii 1aeT OpraHu3My OOJbIIIe SHEPTHH?

83. TennoBoit a(dexr peaknnu rameHuss U3BECTU

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

paBeH 65,3 x/Ix. CKoJIbKO TEIUIOTHI Bble-IUTCs Ipu ramenun 100 kr HeramieHol U3BeCT BOJON?
84. Boccranosnenue nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

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




OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIICIUTCS TIPU OKUCIEHHH 1 M3 aMMuaka, U3MEPEHHOTO IPH HOPMAJIBHBIX YCJIOBHSX, [0 PEAKLIUH:
4NH3 (r) + 502 () = 4NO (r) + 6H20 (r), AH°=-904,8 x/Ix

86. BonsHoit ra3 mpeacrasiser co60i cMech paBHBIX 00BEMOB Bojopoja u okcuaa yraepoxa (II). Hadtu xommaecTtBo
TEIUIOTHI, BRIAEISIONIENCS pH cxxuranui 1 M3 BogsiHoro rasa (1o CO2 u H20), u3sMepeHHOro nNpu HOPMaJIbHBIX YCIOBUSX.

87. BeraucnuTh, CKOJIBKO TEIUIOTHI BBIISIHUTCS pH 00xure 1 Kr cyibduaa IMHKA 110 PEAKINH:

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

88. Omnpenenuts crangapTHyo 3HTaIbnuI0 (AH®) obpazoBanust PH3, ucxons u3 ypaBHEHHS:

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

89. Hcxons u3 termoBoro 3¢ dexra peakiuun

3Ca0 (x) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/lx
onpenenuts AH® o6pazoBanus oprodoc-darta kanpuus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00BbeMbI Bojopona u arerwieHa C2H2, B3sSTIX NPU OJMHAKOBBIX YCIOBHUSX.
B kaxoM ciydae BEIIENHTCS OobIne TertoTs? Bo ckonbko pa3?

91. Uro Takoe PHTPONMS U B KAaKMX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MeHseTCsl SHTPOMUS C BO3PACTAHUEM TEMIIEPATyphl U
npu (azoBbIx nepexonax?

92. Uro Takoe m300apHO-U30TEPMUIECKUI MOoTeHIan (dHeprus [nb66ca)? Kak ompenensiercss namMmeHeHune sHeprun ['m60ca B
pe3ysbTaTe XMMHYIECKOH peakuny U Kak OHO BIMSET HAa HANPABICHHOCTD PEAKIIUH?

93. Paccuurate usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTb, KaKas PEaKisi CIIocoOHa MPO-TeKaTh CAaMOIPOU3BOIIBHO.

94, Borauciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M pearHpyro-IKUX BEIIECTB M ONPEIC/INTh, BO3MOXHA JIK 3Ta
peakmus.
95. Boruncnute AG® u AS° peakuuu

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

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS IIOJTyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?
96. BbIaucinTh 3HaYCHUST CIEAYIONIMX PEAKINi BOCCTaHOBIeHHs okcumaa xenesa (I1):
a) FeO (x) + ' C (rpadur) = Fe (x) + %2 CO2 (1)

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

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

IIpoTexanue kakoif U3 ATUX peaknnii HanboIee BepOsITHO?

97. PaccunTarh 3Ha4YCHHs CIICAYIOLIMX PEAKIUIl M YCTaHOBUTH, B KAKOM HAIPABICHUH OHU MOTYT IPOTEKATH
CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSX NpH 25 °C:

a) Pb () + CO (1) = PbO (k) + C (rpadur)

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

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

98. Kakue 13 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTAaHOBJICHBI BOJOPOIOM JI0 cBoOoaHOTO Me-Taiuia npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepeyrcieHHbIX OKCHIOB MOTYT OBITH BOCCTaHOBIJIEHBI 10 cBOOOIHOrO MeTaia amomMu-HueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHCTEM:

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

101. UeMm n3MmepsieTcsi CKOPOCTh XUMHUUECKON PEaKIHMU M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrare BenmMUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecnu mpu KOHIIEHTpalusx Be-IecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuuu paBHa 6¢10-5 Mob/(J1*MUH).

103. Bo ckomibpko pa3 ciemyeT yBenMUMTh KOHIIEHTpAIUIO BellecTBa B B cucreme

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

4TOOBI IPU YMEHBIIEHUN KOHLEHTpPAIUU BellecTBa A B 4 pa3a CKOPOCTb NPSAMOI peakiuy He U3MEHU-TIach?

104. Peaxuus mexny BemectBamu A u B nporekaer no ypasHenuto 2A + B = A2B. KonueHrpanus Be-1iecTBa A paBHa 6
MoJIb/1, BemecTBa B — 5 mons/n. KorcTanTa crkopoctr peaxiiu pasHa 0,5. BEIYHC-INTE CKOPOCTh XUMUYECKOH PEaKIiy B
HayvaJbHbIi MOMEHT BPEMEHH U B TOT MOMEHT, KOTJIa B peak-IIMOHHOM cMecu octanercst 50 % Bemectsa B.

105. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEAKLIUH:

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

IpU YMEHBIICHUN 00beMa B CUCTeME B JiBa pa3a?

106. Peakiust mporekaeT Mo ypaBHEHHIO

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

Kax nu3MeHHTCSI CKOPOCTh peakiuy mocje pa3daBieHus pearnpyoiieil cmecu B 4 paza?

107. Kak mu3menurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (r), ecnu JaB-JeHUE B CUCTEME YBEJIUYUTH B 4
paza?

108. JIBe peaxuu mpu temrepatype 20 °C mpoTekaroT ¢ OJHMHAKOBOH CKOpPOCTHI0. TemmepaTypHBIil k0-3)(OHUINEHT CKOPOCTH
HepBoil peakuu paBeH 2, BTopoit 3. Kak OyayT OTHOCHTBCS MeXIy CO00H CKO-pOCTH peakiuii, eciii ux nposectu mpu 60 °C?

109. OnpeaenuTb TeMIIEPATyPHbIH KOI(GGHUIIMEHT CKOPOCTH PEAKIMH, €CIIU MPH MOHMKEHUU TeMmiepa-Typsl Ha 50 °C peaxuus
3amesieTcs B 32 pasa.

110. Peaxuiust mpoTekaeT MO ypaBHEHHIO:

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




Kaxumy n3MeHeHUAMU 1aBIeHUS, TEMIIEPATyPhl U KOHIIEHTPAIMH PearnpyromnX BeIEeCTB MOKHO CMe-CTUTh €€ PaBHOBECUE
BIIpaBo?

111. Kakoe cocrosiHMe CHCTEMBI HAa3BIBAaeTCSl XUMHUYECCKIM paBHOBecreM? [IepeuncianTs Mpu3HaKd MC-THHHOTO XHMHYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BbIpaKeHUS! KOHCTAHT PAaBHOBECHS PEAKLIHIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (1) [J MgO (1) + CO2 (1); FeO (1) +
CO (1) LJ Fe (1) + CO2 (7).
113. Kak noBnusieT MOBBIIIEHNE TEMIEPATyPhl U JaBICHUS Ha PAaBHOBECHE CIEAYIOINX OOPAaTHMBIX PEaKIIUii:
N204 (1) [1 2NO2 (1), = +184,6 k/Ix
2CO (r) [ CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) 0 CO2 (r) + H2 (1), =-41,2 x]lx
114. Kak moBnusier NmoOBBILIEHHE TEMIIEpaTyphbl U JaBIEHUS Ha PaBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
C (1) + CO2 (r) [] 2CO (r), =+172,5 x/Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 xlx
N2 (r) +02 (r) [J 2NO (1), = 180 x/Ix
115. B Kakux M3 NpUBEIEHHBIX HWKE PEaKUil M3MCHEHUE JABJICHHS HE BBI3OBET CMEICHHS PaBHOBECHUS M IoueMy?

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

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

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

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

116. Harmcats BEIpa)KeHHSI KOHCTAHT PABHOBECHS CIIETYIOMNX OOpPaTUMBIX XUMHUYCCKAX PEaKIIHiL:

4Fe (1) + 4H20 (1) L] Fe304 (1) + 4H2 (1)

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

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

117. Yka3aTh, KAKUMH H3MEHCHUSMH TEMIIEPaTyphl, JaBJICHNUSA W KOHIICHTPAI[MH peardpyronuX BEIECTB MOXKHO JOOUTHCS
MaKCHMAJIbHOTO BBIXOJIa aMMHUAaKa M0 PeaKItu:

N2 (r) + 3H2 (r) [0 2NH3 (1), =-92.4 xJIx.

118. Peakiust mpoTekaeT 1Mo ypaBHEHUIO:

2802 (r) + 02 (r) I 2803 (1), = -284,2 x/Ix.

V3MeHeHneM KaKkuXx MapamMeTpoB MOKHO JOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY 00pa3oBaHms ok-cuna cepsl (VI)?

119. Ha ocnoBannu nmpuanuna Jle-1llatense onpenenurte, B KAKOM HaIllpaBICHHH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) IpH
MOHIDKCHUH TEeMIIepaTypsl; 0) IpH YBETHICHUH JaBICHUS:

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

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

120. Kaxumu n3mMeHeHHsIMH TeMIIEpaTypbl U JaBIEHUS MOYKHO CMECTHTHh PaBHOBECHE B CTOPOHY IPO-AYKTOB Pa3IOKECHHS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); =178 xJlx

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

121. UYemy paBna maccoBas aoss NaCl B pactBope, cojepkanieM 3 MOJb XJIOpUaa HaTpusi B 2 KT pac-TBopa?

122. Cwmemanu 50 r 30 %-Horo pactBopa Hekoroporo BemectBa U 140 r ero 45 %-Horo pacTBopa. BbI-uuciuTh MaccoByIO
JIOJIIO TIOJTyYE€HHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTHI (Iu1oTHOCTH 1070 Kr/M3) HEOOXOMMM IS MOJ-HOTO pacTBopeHms 20
T KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mir:

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

125. B 1,5 1 0,125 H. pactBopa conepxkutca 13,91 r pacTBopeHHOro BemecTBa. HaliTu €ro 3KBUBAJIEHT-HYIO Maccy.

126. Cxonpko MuummutpoB 0,1 H. pactBopa H2SO4 notpebyetcst ans B3aumoaeiictaus ¢ 200 mi 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpa3yronierocst ocauka cyiabgara 6apus BaS04?

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

128. Beruncnuts MomapaocTs 10 %-Horo pactsopa HNO3 mnotaOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (mmo macce) pactBopa H2SO4 BrimapuBanuem yaanumu 50 T Boasl. UeMmy paBHa MaccoBast J0JS
H2S04 B ocTaBiiemcs pactsope?

130. ITnotHOCTH 15 %-HOrO Mo Macce pactBopa Na2SO3 paBHa 1105 xr/mM3. BbUHCINTH HOPMAIBHOCTB, MOISIPHOCTH,
MOJISUIBHOCTh PacTBOpa.

131. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTBIO 1057 RKr/M3?

132. Cxonpko uTpoB 24 %-noro pactBopa KOH (motHOCTBIO 1218 K/M3), HEOOXOAMMOTO TSI 3aIMB-KH IIEIOYHBIX
AKKyMYJISITOPOB, MOXHO MpUrotoBuTh U3 10 1 48 %-noro pactBopa KOH (mnotHo-cThIO 1510 KI/M3).

133. CKOJIbKO MWJUIMJTUTPOB KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI IIOTHOCTHIO 1840 kr/mM3, comepika-mieit 96 % H2SO4,
HY’KHO B34Th JJIs1 TpurotoBieHus 3 1 21 %-Horo pactBopa (mnoTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KUCIIOTHOTO
aKKyMyJsTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHO kucioThl (TwoTHOCTh 1070 kr/M3) moTpedyercs i HelTpanu3anun
pacTBopa, copepxamiero 32 r NaOH?

135. Beruncnuts MaccoBy0 HOMIO ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mnotrHocTs 1310 xr/Mm3).

136. CkoJIbKO MIJUTHIHTPOB 96 %-Horo (mmo macce) pactBopa H2SO4 (mtotHocTh 1840 kr/M3) motpedy-etcs s
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Uemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTE 35 %-HOro pactBopa oprodocdopHoit kucaotst H3PO4 (mnotHocts 1216

kr/M3)? CKoJIBKO BOJIBI COZEPKUTCS B 1 11 9TOTO pactBopa?




138. Cxonpko: a) TpaMMmoB; 0) moneii xnopuaa xenesa (I11) FeCl3 conepxurcs B 3 1 25 %-HOro pacTBo-pa C IIOTHOCTHIO
1342 xr/m3?

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mMepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONYy4YHTh 10
%-HbIi1 (110 Macce) pacTBOP COSTHOW KUCTIOTHI?

140. Kakoii 0o6vem Bonsl Hano mpubasuts K 100 ma 20 %-noro (o macce) pactBopa H2SO4 (mmotHocts 1140 xr/m3), uToOBI
NOJy4YUThb 5%-HbIH pacTBOp?

141. Brruncnute ocMoTHYECKOE JaBI€HHE pacTBOpa, coaepskamiero B 1,4 11 63 r rmoko3slt C6H1206 npu 0 °C.

142. Haiiti ocMoTHUYecKoe AaBlIeHHE pacTBopa, coiepskamero B 2 1 18,4 r munepuna C3H8O3, mpu 27 °C.

143. IIpu 0 °C ocmoTtnueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 INa. Cxonbko rpaMMoOB caxapa
conepxkurcs B 1 1 pactBopa?

144. ITpu xakoit TemmepaType OCMOTHYECKOE TaBJICHUE PacTBOpa, copepxkamiero 18,6 r anmmmaa COHSNH2 B 3 1 pacTBOpa,
nocturuer 2,84+105 Ia?

145. Paccuntarh MONEKYJSIPHYIO MacCy HEIJIEKTPOJIUTA, €CIIM B 5 J1 pacTBOpa COAEPKUTCS 2,5 T' HEDIEK-TPOJIUTA, a
ocMoTudeckoe nasieHue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

146. PaccunTaTh OCMOTHYECKOE JAaBICHHE PACTBOpa HEINEKTPONIUTA, coaepxariero 1,52+1023 monekyn ero B 0,5 1 pacTBopa
mipu: a) 0 °C; 6) 27 °C.

147. BeraucimTh naBneHue BoasHoro mapa Hax 10 %-#emM pactBopom kapOamumaa CO(NH2)2 B Bome npu temneparype 100 ©
C

148. BbIUMCINTE MOJIEKYJIAPHYIO Maccy IIIIOKO3bI, €CIIM JaBJleHHe BOISHOIO Iapa HajJ pacTBOpPoM 27 T rioko3bl B 108 r Boabl
ripu 100 °C paBHo 98775,3 Ila.

149. JHasnenue napa Boasl npu 30 °C cocrasuser 4245,2 I1a. Cronpko rpammoB caxapa C12H22011 cne-myer pacTBOpuTh B

900 r BOJIBI AJIS TIOJTyUEHHS PacTBOpPa, AaBieHne KoToporo Ha 33,3 I1a Huke gaB-neHus napa Boabl? BEIMUCIUTE MacCOBYIO JI0IIO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KoIu4ecTBE BOABI CIENYET PACTBOPUTH 16 I' METHIOBOIO
crupra CH30OH nis nonyuenus pactsopa, gaBiaeHue napa koroporo coctasiser 1200 I1a npu toii xe Temneparype? Beranciutb
MmaccoByto gomo CH3OH B atom pacTBope.

151. JlaBnenue mapa pactBopa, comeprxariero 155 r anumuna COHSNH2 B 201 1 adupa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. Jasnenue napa 3¢upa npu 3toii Temmeparype papao 86380 I[1a. Pac-cuntaTh MONEKYISPHYIO Maccy ddupa.

152. Cxonbko rpammoB HadranuHa C10HS pactBopeno B 2 kr GeH30151a, €CIM 3TOT pacTBOp KpHcTayuusyeTcs mpu 3,45 °C?
Temmeparypa KpucTaUTH3alKU yrucToro 6ensona 5,40 °C, a ero kpuockonuveckas kouctanta K = 5,1 °C.

153. OnpenenuTh MOJCKYJSIPHYIO Maccy kKam(opbl, eciu pacTBop, coaepxarmid 0,552 v ee B 17 T 3Qu-pa, KUITUT TpU
temrepatype Ha 0,461 °C BbIe, 9eM 9ucThIi dup. D0yumcKonmaecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxonss C2H4(OH)2 neob6xogumo 100aBUTH K 5 J1 BOIBI, YTOOBI MOJNYYUTh aHTHU-(PU3, 3aMeP3aI0IUl
mipu -15 °C? Kpuockonuueckas koncranTa Bojsl K = 1,86 °C.

155. BbIuucinTh KpHOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbIM pacTBop 3TmioBoro cnupra C2ZHSOH
KpUcTausyercs npu -5 °C.

156. BorurcnuTh TeMrieparypy KpUCTaJLTM3aIluu pacTtBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonunueckas koHcranTta Bozsl K = 1,86 °C.

157. PactBop, cocrosmuit u3 9,2 r iona u 100 r metunosoro cnupra 3akunaer npu 65,0 °C, a uucrelii cniupt — npu 64,7 °C.
O0ymnuockonuueckas koHcTanTta cnupra E = 0,84 °C. 13 cKOJIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO ioaa?

158. Ipu kakoil MPHONU3UTENEHO TeMIepaType OyIeT KUmeTh U Kpucraum3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIAPTa
C2H50H B Bone? D0ymmockonnieckast koHcTanTta Boabl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHsI pacTBOpa HEAIEKTPOIHTa, cofaepkaiero 3,01¢1023 mMonekyn B IUT-pe BOIBI?
DOYLTHOCKOTTUYECKast KOHCTaHTa BOIbI E=0,52 °C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHust Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yTMOCKOTNIecKast KOHCTaHTa BOJbI E=0,52°C.

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

162. HaiiTu crenens aucconuanuy cepoBOJIOPOAHON KHCIOTHI o niepBoi ctyrneHu B 0,1 M pacTBope, eciii KOHCTaHTa
JIMCCOLIMAIIMY ISl 3TOM cTyneHu paBHa 1,1¢10-7.

163. UYemy paBHbI KoHLIeHTparu noHoB H+ u OH™ B pacTtBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckonbko pa3 xoHuentpauus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiue, yem B 1 H. pactBope H2S04 (a0 =
51 %)?

165. Onpenenuts xoHeHTpanuo uoHoB OH™ B 0,01 M pacteope runpoxcuga ammonus NH4OH, eciu Knuce = 1,77 « 10-5.
166. Koncranta auccoumarnuu oprodochopHoit kucnorst H3PO4 no nepsoit crynenu pasHa 7,11¢10-3. IIpeneOperas
JUCCOLMalUel IO APYTUM CTYIEHSAM, BBIYMCINTh KOHLIEHTpaluo noHoB 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 %. Beraucautes Kaucc CH3COOH my1s 9THX pacTBOPOB U JOKa3aTh, YTO KOHCTAHTA TUCCOIMALIUH HE 3aBHCUT OT
KOHIICHTPAILIUU pacTBopa.

168. Ocmotnueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 Ila. Beruucnuth n30T0-HUYECKUI

ko3 uIEeHT 3TOTO pacTBOpA.

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

170. PactBop, comepxanmit 8 r NaOH B 1000 r H20, xummt npu 100,184 °C. Onpenenuts H30TOHWIE-CKIUH KO PUITIEHT.
D0yITHOCKOTTNYecKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, conepxkammii 1,7 r xnopuna unaka ZnCl2 B 250 r Boasl, Kpuctaimusyercs npu Temmnepa-type -0,23 °C.
OmnpenenuTs KaXynryocs cTenens aucconnanuy ZnCl2 B stom pactBope. Kprockomnu-ueckas koHcTanTa Bogbsl K = 1,86 °C.

172. Bomnsie pactBops! kapoamuna CO(NH2)2 u xopuna xansius CaCl2, comepxammue B OIWHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIAT MPH OAHON U TOM ke Temneparype. Haiitu




KaXyIIyrocs creneHb quccoruarnyu CaCl2 B aTom pacTtBope.

173. BbruncinTh Kaxyiyrocs crenenb auccoianuid NaCl B 0,25 H. pacTBope, eciu 3ToT pacTBop npu 18 °C nMmeer Takyro
K€ BEIMYMHY OCMOTHYECKOro AaByieHus, uto u 0,44 M pactsop rimoko3st COH1206.

174. PactBop, comepxammit 0,265 T Na2CO3 B 100r Bogs!, kpuctaimmsyercs npu temmeparype -0,13 °C. Brraucours
KaXyIytocs creneds auccornanun Na2CO3 B aToMm pactBope. Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aapienue 0,01 H. pacTBopa cynbdarta maraust MgSO4 npu 18 °C, ecnu Kaxymiascs CTEICHb
JIMCCOLIMAIINY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmotuueckoe gasienue 0,125 M pactBopa KBr paBro 5,63105 Ila mpu 25 °C. BeraucnanTs Ka-XyIIylocs CTETeHb
nucconuanuu KBr B 3TOM pactBope.

177. BrrunennTs kaxymryrocs cTeneHs auccormanm ximopuna kanus KCl B pactBope, comepxanieM 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctammmsyercs npu -2 °C. Kpnockonngeckas koH-ctanTa Boasl K = 1,86 °C.

178. JaBnenue nmapa pactBopa, conepxamiero 31,5 r aurpara kanpuust Ca(NO3)2 B 500 r Boxs! paBHo 1903,5 I1a npu 17 °C.
JlaBnenue napa Bozpl ipu 3Toi TemnepaTrype paBHo 1937 [1a. Paccuurarp ka-xymryrocs crenenp quccouuanun Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoit Temmneparype OyneT KMIeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTeneHs ero aucconuanuu pasHa 73 %?
DOYLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

180. Ormpenenuts naBienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlapneHue napa BoAbI IpU 3TOM
temneparype paBHo 12,334 klla. Kaxymascs crenens qucconnanuu KOH B a3ToM pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-HOHHBIMH YPaBHEHHUSIMHU:

a) 3Ca2+ + 2P0O43™ — Ca3(P0O4)2; B) H+ + OH™ — H20;

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

182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHs PEaKIUi, MPOTEKAIOIUX MPU CMe-IIUBAHUHN PAacTBOPOB
ZnS04 u K2S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

183. HanmcaTh B MOJICKYJIIPHON ¥ MOJICKYJIIPHO-HOHHOMW (OpMe YpaBHEHUsI PEAKIHid, MTPUBOMANINX K 00pa30BaHUIO OCAKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncate B MOJEKyJIIpHOH M MOJIEKYJIIPHO-MOHHOW (hopMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00pa30BaHMIO Ta30B H
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

185. Harmcats B MOJEKyJISIpHOH M MOJEKYISIPHO-HOHHOHW (hopMe ypaBHEHUS peakuuil HeHTpaau3aruu:

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

0) HF + KOH — r) H2S + NaOH —

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

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

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

187. CocTaBUTh MOJIEKYJISIPHbIE YPaBHEHUS peakUuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISPHO-UOHHBIMH YPaBHEHUSIMHU:

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

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

188. Cwmemransl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciryuasx
peaxuuu npoiayT npakruyecku 10 koHua? CocTaBUTh VIl TUX PEAKIMHA MOJIEKYJISIp-HbIE U MOJIEKYJIIPHO-UOHHBIE YPaBHEHUSL.

189. CocTaBUTh MOJIEKYJISIPHBIE Y 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. CocCTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUi, MPOTEKAIOIUX MPH CMEIIUBAaHUU PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 nu NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJEKYJISIPHBIE U MOJIEKYJSIPHO-HOHHBIE YpaBHEHHS peakuuil ruaponmsa conedt NH4CI, Na2S, CuSO4,
AICI3. Yka3arh peakiuo pacTBOPOB.

192. CoCTaBUTh MOJICKYJISIPHBIC ¥ MOJICKYJIAPHO-HOHHBIC ypaBHeHUs peakiuid ruaponusa coied CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTh peaknuio pacTBOPOB.

193. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YpaBHEHHs peakuuil ruaponusa coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakiinto 00HapyKHUBAIOT PaCTBOPHI 3TUX COJIEH?

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

(NO3)3? [lns xaxa0it n3 THAPOIM3YIOIIUXCS COJICH HANMCATh YPaBHEHUS PEaKIIi THIPOJIH3a B MOJICKYJIIPHOI U HOHHO-
MoJIeKyJIsIpHO# popme (1o I cTyneHn) 1 yka3aTh peakuuio BOJ-HOTO PACTBOPA KaKIOH COJH.

195. Kakue u3 mepeyrciaeHHbIX HUXKe cojiel moasepratoTcs ruaponunsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? Iy ka0 13 THIPOIU3YIOIIMXCS COJIeii HamnMcaTh YpaBHEHHS PEaKIi THAPOIIN3a B MOJICKYIIPHOH 1
HMOHHO-MOJIEKYJIIpHOH opme (o I cTynenn) u yka3aTh peakuuio BOAHOTO PacTBOpa KaykKIOH CoMlu.

196. Kakyro peaknuio cpeasl 00HapykuBatoT pacTBopbl coiieit NH4NO3, (NH4)2S, K2CO03, KCI1? OTBeT moATBEpINTH
peaKIHAMH.

197. Kakyro peaxuuio cpensl o0HapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANTh PCAKIUIMH.

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

199. Kakyro peaxuuto cpensl ooHapyxuBatoT Boguble pactBopsl coneir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBAThH
PeaKIHAMH.

200. Harmcats B MOJIEKyJIIpHOH M MOJIEKYJISIpHO-MOHHOW (hopme ypaBHeHus ruaponmsa coneir NH4ACI, (NH4)2S, (NH4)

3P0O4, K2SO3. Vka3aTh peakiuIo cpebl BOAHBIX PACTBOPOB ITUX COJIEH.
201 - 214 CocCTaBUTH ANEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTH YPAaBHEHHUS CIEAYIOIINX PEaKIHiA:




201. KMnO4 + KI + H2SO4 — K2S04 + MnSO4 + 12 + H20
H2S + H202 — H2S04 + H20
FeCl3 + SnCI2 — FeClI2 + 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 + HCl

204. KCl03 + HCl — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2SO4 — MnS0O4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. CI12 + KOH — KC1 + 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. — KCl1+ CrCl13 + CI12 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCIO4 + 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
H2SO3 + C12 + H20 — H2S04 + HC1

P+ HNO3 + H20 — H3P0O4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + O2 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

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

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

HCI103 — Cl02 + HCIO4 + H20

213. HCI1 + 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 + HCIl — KNO3 + PbCI2 + H20

215. 3aKOHYUTh YpaBHEHHs PEakKiMi, yYUTHIBAs, YTO B KHCJIOH Cpele MapraHelnl BoccTaHaBIHBaeTcs 10 Mn2+, B
HEeHTpanpHOH 10 Mn4+, B IIeI09HOM| 10 Mn6+

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2SO3 + H20 —

KMnO4 + K2S0O3 + KOH —

216. YuuThiBas, 4TO XpOM BOCCTAHABJIMBAETCS 0 TPEXBAJIEHTHOTO COCTOSIHMS, 3aKOHUUTH YPAaBHEHUS PEaKIUii:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2S504 —

K2Cr207 + KI + H2SO4 —

217. Vcxons m3 CTpOEHHS aTOMOB DJIEMEHTOB, YKa3aTh, KaKWe W3 MPHUBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBHTEIISAMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMephl COOTBETCTBYIOIIMX PEAKIIUH.

218. Hcxoas U3 CTpOCHUs aTOMOB 3JIEMEHTOB, YKa3aTh, KAKHE M3 IPHUBEICHHBIX HIDKEC HOHOB MOTYT OBITH OKUCIHMTEISAMH:
Al3+, Fe3+, F-, Cr6+. IIponsutiocTpupoBaTh OTBET PEAKITUSIMH.

219. Kakue u3 npuBeeHHBIX HIDKE HOHOB MOTYT IPOSIBISITH M OKHCIHUTEIbHBIE M BOCCTAHOBUTEIBHBIE CBOWCTBA: SO427,
S0327, S27, C1047, NO2~, NO3~.OTBeT NpOoHUTIOCTPUPOBATh PEAKIMSIMHU.

220. VYxkazaTh, Kakiue U3 MPUBEICHHBIX HIDKE BEIIECTB SBIITIOTCS OKUCIHTEISIMH, a Kakue BoccTaHOBH-TelsiMu: KMnO4, Zn,
F2, HCI, HC1O4. OTBeT MOTHBHPOBATD.

221. CoCTaBUTh CXEeMBI JBYX raJbBaHUYECKUX DJEMEHTOB, B OJTHOM M3 KOTOPBIX KEJe30 CIIy>KHWJIO OBl aHOIOM, a B APYTOM —
katozioM. IIpuBecTH 31EKTPOHHBIE YpaBHEHHS PEaKLHi, IPOTEKAIOINX P paboTe 3JIEMEHTOB.

222. CoCTaBHTh CXEMBI JBYX TaJIbBAHHUECKUX 3JIEMEHTOB, B OTHOM M3 KOTOPBHIX IHWHK — OTPHIATENb-HBIN AJIEKTPOJ, B JPYTOM
— MOJIOXKUTENbHBIA. Hamucats 371eKTpoHHbIe YpaBHEHUS peakuuii, IpoTeKa-IoIUX IpH paboTe 2JIeMEHTOB.

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

224. KoHueHTpanoHHas rajlbBaHU4ecKas LeNb COCTABICHA MarHUEBBIMU JIEKTPOJAMHU, NOTPYKEH-HBIMU B pacTBop MgSO4

Pa3HOI KOHIIEHTpaLUH:




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

PaccymuTath 3.71.C. 3TOr0O 3JI¢MEHTA

225. BeraucauTe 5.71.c. TATbBAHHYECKOTO BJICMEHTA

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

3Hasl, YTO PaCTBOPHI AELMMOJISIpHBL. Kakue mpolecchl MpoTeKaroT Ha dJIEKTpo1ax npu paboTe 3TOro saeMeHTa?

226. HcnonezoBas Tabin. 5 [IpunoxeHust, BBIYUCIUTD 3.].C. 3JIEMEHTa, COCTaBIEHHOIO U3 Hauboliee 1 HauMEHEe aKTUBHOTO
METaJUIOB, TIOrpyxkeHHbIX B 0,1 M pacTBopsI nx coseit. Kakue mporecchl MpoTeKaoT Ha 3JEKTPOAax MpH paboTe ITOTo deMeHTa?
227. 3.A.Cc. 3IEMEHTa, COCTOSIIIET0 U3 MEJHOTO M I[MHKOBOTO 3JIEKTPOJOB, MOTPYKEeHHBIX B 1 M pacTBOpEI coneil 3Tux
3JIEMEHTOB, paBHa 1,1 B. U3menurcs iu 3Ta BennunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTats 3.71.C. TaTBBAHMYECKOTO JIEMEHTA, COCTOSAIIETO U3 ATIOMHHHEBOH U cepeOpsIHON IIIACTHHOK, ITOTPYKESHHBIX
B 0,01 M pacTBOpBI HUTPATOB ITUX MeTAIOB. Kakue mporeccs! MpoTeKaroT Ha 3JIEKTPOAAX dIeMEeHTa?

229. Paccunrare moTeHIMA HOPMAaIbHOTO BOJOPOJHOTO 3JIEKTPO/a, MOTPYKEHHOTO B: a) AMCTHIUIM-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.C. ranbBaHUYECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxkue IpOoUECChbl NPOTCKAOT HA 3JICKTPOAaX 3JIEMEHTAa BO BPEMs €Io pa6OTLI?

231. Uro takoe xoppo3us MerainnoB? Kakue Buabl koppo3un Brl 3Haere? IlepeunciuTh OCHOBHBIE ME-TObI 3aILUTHI
METAJIIOB OT KOPPO3HH.

232. [TpuBecTu mpuUMepbl KATOAHOTO M aHOAHOTO MOKPHITHH Kene3a. COCTaBUTh JJIEKTPOHHBIE YpaB-HEHUS MPOLECCOB,
NPOTEKAIOIIUX ITPU HAPYIIEHUH HETOCTHOCTH MOKPBITHI B arpecCUBHOM cpefie.

233. CocTaBuTh JEKTPOHHBIE ypaBHEHUS MPOIIECCOB KOPPO3UM XPOMHPOBAHHOTO JKejie3a B KUCIOTHOM cpefie, MPOTEKAOIINUX
IpU HAPYIIEHNH TOKPBITHS.

234. CrnaB Meiu ¢ HUKEIIEM HaXOAUTCS B BOJHOH cpefe, HachleHHOH kucinopogoM. CoCTaBUTh 2IEKTPOHHBIE ypaBHEHUS
mporecca KOPPO3HH CIUIABA.

235. B kakux ciydasx UCIOJIB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOAHBIE 3alUTHbIe NOKphITUA? IlpuBe-cTu npuMepsl U
COCTaBUTD 3JIEKTPOHHBIE YPABHEHHUS MPOIIECCOB KOPPO3UHU, MPOTEKAOIIUX MIPU HAPY-IIEHUU KaTOAHOTO U aHOJHOTO MOKPBITHIA.

236. AnmtoMuHNi crienan c xene3oM. Kakoit 3 MeTamioB OyJeT MOABEpraTthCs KOPPO3UH, €CIIM 3TH METaUIbl MIONAIyT B
KHCIIOTHYIO cpery? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kaxk npoTekaer mporecc KOppo3uu JaTyHH (CIUIaBa MEH C IIHHKOM) B arpeccuBHOM cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHHs Ipolecca KOPPO3UH.

238. Kak mpoTekaet mporece koppo3un OpoH3BI (CIUTaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTH DIIEKTPOHHBIE
YpaBHEHHS 3TOTO IIPOIIecca.

239. CocTaBUTh 2JIEKTPOHHBIE YpaBHEHHMS Mpoliecca KOPPO3UH HUKEIMPOBAHHOTO JKejle3a B KUCIOTHOM cpene B ciaydae
HapyIIECHHs TIOKPBITHS.

240. Omnoo cnasiHO ¢ cepebpom. Kakoli n3 MetamioB OyAeT pa3pymathcs B arpeccuBHOM cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS Ipolecca KOPPO3UH.

241. BbIXon MO TOKy IpU MOMY4YEeHHH METAUTMUECKOro KalbLUs MPH JIEKTPOIM3e paciiiaBa XJopuaa Kambsius paseH 70 %.
CKOJTBKO 3JICKTPHYECTBA HAJI0 MPOITYCTUTH Yepe3 IEKTPOIIUT, YTOOBI moyduTh 400 T Kambims?

242. CKOJIBKO aITFOMHHHS MOXKHO TIOJY9IHTh MPHU 3JeKTposu3e pacmiaBa Al203, ecnu B Teyenue 0,5 gaca mpormyckaTrs TOK
cuioit 10000 A npu Beixofe 1o ToKy 85 %? CoCTaBUTh CXeMy 3IEKTPOIH3A.

243. IIpu paduHupoBanuu Meau TokoM 20 A 3a 4 daca Beimensercs 78 T Menu. PaccuuTath BBIXOJ MO TOKY.

244. Kaxue merasmibl HeIb3s MOMYYUTH 3JEKTPOIU30M BOAHBIX pacTBOpoB coiyieil? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIN3a
BOJHOTO pacTBopa ¢ropuaa xaneima CaF2 Ha yroasHOM aHOfE.

245. Ornpenenutb 00beM BoJI0poja (YCIOBHS HOpMaJbHbBIC), BEIICITUBIIETOCS MPH MPOMYyCKaHUH Toka cuioil 10 A B TedeHue
30 MuHYT "epe3 BoAHEIH pacTBop xiopuna kaus KCl. CocTaBUTh cXeMy JIEKTPOJIH3a Ha TUIATHHOBBIX 3JEKTPOIAX.

246. CKOJIBKO JIUTPOB KUCIOPOJA, U3MEPEHHOTO IIPU HOPMAJIBHBIX YCIOBHUSIX, BBIACIUTCSA IPU NPOIYCKAaHUM TOKAa CHIION 5 A B
TeueHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CocTaBUTh cXeMy JIEKTpOIn3a.

247. CKOJIbKO BpEeMEHH MOTpeOyeTCs Ha pa3liocKeHHe 3 MoJei BOIbI TOKOM cuioi 20 A?

248. CocTaBHTh CXeMy JIEKTponn3a BogHOTro pactBopa SnCl2 ¢ muraTHHOBEIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOXE
B TO BpeMs, Kak Ha aHoje o0pa3oBanock 44,8 11 xjiopa, H3MEPEHHOTO NPHU HOP-MAaIbHBIX YCIOBUSX?

249. Yepes pactBop NiCl2 B Teyenue 1,5 yacoB mpomyckanu Tok cuinoit 8 A. Ha ckoibko TpaMM yYMEHBIIHIACH Macca
HUKeseBoro aHosa? CoCcTaBUTh CXEMy JIEKTPOITH3a.

250. CranmpHas netans oomieit miomaasio nosepxHoctu 0,08 M2 morpyxeHa B pacTBOP COJM HHUKENS M HCIIOIB3YETCS Kak

karoa. IlnotHocts Hukens 8900 kr/m3. KakoBa TonmuHa 06pa3oBaBIIEroCs] HUKE-JIEBOTO MOKPBITHS, €CIIH TOK cuiioi 3,15 A
MPOITyCKaJCs B TeueHue 42 MUHyT?

251. Yepes pactBopsl AgNO3 n Cu(NO3)2 npomycTiin paBHBIC KOJTHYIECTBA SIEKTPHIECTBA. B mepBoM cirydae Ha KaToje
BeIIEeTHIoch 12,32 r cepedpa. CroIbKO IpaMMOB MU BBIISIIIOCH HA KaTOE U3 BTOporo pacTBopa? CoCTaBUTh CXEMBI
JIEKTPONIN3a STUX PACTBOPOB C HHEPTHBIM aHOJIOM.

252. CoCTaBUTh CXEMBI JIEKTPOJIH3a paciuiaBa u BogHoro pactBopa KF Ha mHepTHOM aHOMe. CKOJNBKO BpEMEHH MOTPEOyeTCst
Juid noiaydeHus 3,9 T kanus, eciu cuia Toka papHa 20 A?

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

254. ITpu npoxoxaeHun TOoKa CHIOH 2 A depe3 pacTBOp COJIM ABYXBAJIEHTHOIO MeTajlja B TeUCHHE 1 yaca Ha KaTofe
BbIIETHIOCH 4,194T MeTamna. HaliTu aToMHYI0 Maccy MeTama.

255. Yepes pactBop xiopuaa iuHka ZnCl2 B Tedyenue 30 MUHYT MPOIMyCKaIHd TOK, IPUYEM Ha KaTone Bblaeawioch 0,25 r
IHKa. AMriepmeTp mokasbeiBai Tok 0,4 A. KakoBa ommoOKka B MOKa3aHUSIX amMItep-MeTpa?

256. CoctaBuTh cxeMy anekTponurndeckoro noiydenus: LiOH u3 kakoit-mu6o comm nutus. Kakoe koiamaecTBo

aneKTpudecTBa Heooxoaumo A nomyuyenus 1 xr LiOH npu Beixone mo Toky 80 %?




257. ITpu snexrponuse BoaHoro pactBopa CrClI3 Tokom cunoit 4 A mMacca karofa yBeauduiaach Ha 16 r. CKoNbKO BpeMeHH
IpoaoJDKaJICs mporece 3ekrponnu3a? CocTaBUTh €ro CXeMy P YCIIOBUM HCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHslii pacTBOp comepxut cMech katnoHoB Cu2+, Fe2+, Zn2+. B kakoil mocienoBaTeIbHOCTH Oy-TyT
BOCCTaHABIMBATHCS 3TH HOHBI TIPH AJIEKTpon3e? B TeueHrne kakoro BpeMeHH Ha/I0 MPOMYyCKaTh TOK CHIION 2,5 A depe3 pacTBop,
YTOOBI BBIIENUTH 10 | I' yKa3aHHBIX METAJIOB?

259. IIpu cune toxka 4 A B Teuenue 20 MUHYT Ha Katojae BbiaenutTcs 4,542 r HeKoToporo Mmerajuia. Paccuurarh
ANIEKTPOXUMHUYECKHI YKBUBAICHT 3TOTO METaJlIa.

260. IMpu snexrponuse pactBopa cyinbdara MUHKA HAa aHOJE 00pa30BasoCh 5,6 1 raza, M3MEPEHHOTO IIPU HOPMAaIbHBIX
ycnoBusix. CKOJIbKO IMHKA BBIJEINIIOCH 32 TO ke BpeMs Ha katoje? COCTaBUTh CXeMY 3JICKTPOJIM3a Ha TIATHHOBBIX AJIEKTPO/IaX.
261. Uro Takoe AMCHEPCHBIE CUCTEMBI? B WeM pasnudue MeXay MOHO- U TOJNUAUCIIEPCHBIMU, CBOOOI-HO- U
CBSIBHOJUCTIEPCHBIMU crcTeMaMu? K KakiuM JUCTIEpCHBIM CHCTEMaM OTHOCUTCS MoYBa?

262. Uro takoe aacopbuusn? Kak nsameHurcs ancopOuuoHHas criocoOHOCTh BELIECTB NP ApOOIEHUU KyOMUeCKHX YacTHUll C

JUTHHOMW pebpa 5 MKM J10 yacTul| ¢ AnuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cM3
BEII[ECTBA.

263. PactBop (30156) KOmTOUAHON KaMpopsl B 1 cMm3 comepxut 2¢108 rmobyn storo Bemectsa. [IpuHu-Mas quaMeTp riao0yisl
paBHBIM 10-6 MM, TOJCYNUTATH OOLIYIO TOBEPXHOCTh JUCIIEPTUPOBAHHOIO BE-1I€CTBA B 1 J1 3071

264. YeM paznmyaroTcs 30716 U reib? Bo3MoskeH i mepexox u3 3011 B renb ¥ 00paTHO? OTBET MOA-TBEPIUTE IPUMEpPaMH.
265. Uro takoe xomnouasl? B uem mpuuMHa KoaryJslUU KOJUIOUAOB?

266. Uro takoe nentuzanus komtonnos? Kak ruapoxcua sxenesa (III) MoxkHO mepeBecTH M3 Koaryista B 30Jb M U3 3015 B
KOaryJssit?

267. Hanmcats GopMyiy KOJTOWIHON MHIIEIIIBI, 00pa3ylonieicsl pH B3aUMOJIEHCTBUU CHJIBHO pa3-0aBIIEHHBIX PaCTBOPOB
AgNO3 u KCI mpu mebonsirom n3osTke KCIL. Yka3ats noHsl, 00pasyromye JBOHHOI JIeKTpUIecKuil CIOMH.

268. Hamncars opMyity KOJUIOMIHOM MULIEIUIBI, 00pa3yroleiicst py B3aMMOACHCTBUM CHIBHO pa3-0aBIeHHBIX PacTBOPOB

AgNO3 u KCI pu HeGombmiom m30biTke AgNO3. Yka3ath HOHBI, 00pa3yromue aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOA.

269. Hanwucats popMyny KommouaHoH MuLENIbl, oOpa3yrouieiicss Mpu B3aUMOJIEHCTBUU CUJIBHO pa3-0aBIEHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom nm30biTke Na2Si03. Yka3ath HOHBI, 00pa3yro-IiKe: a) NOTCHINATIONPEACISIONIUNA CII0H; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamnucats opmyity KOIIOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpH B3aHMOJCHCTBUM CIIIBHO pa3-0aBIEHHBIX pPacTBOPOB
Na2Si03 u HCI npu xHe6omabmom u3dbiTke HCl. Yka3ats noHsl, o0pasyromnie TugPy3Hyr0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarynmpyromemM aeiictun sekrpoiantoB? Kakas u3 coneir — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutbIiee BO3/ICHCTBHE HA KOATYIISAINIO KOJUTONIOB? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinun? Kak oH Oyner uamenstees B psagy coneit NaCl — BaCl2 — FeCl3? OtBeT MOTHBHPOBATh.
273. Kak MOXHO cTaOMIM3UpOBaTh AUCIEpCHBIC cucTeMbl? UTo Takoe crabwimsatop? Kakue BHIbBI CTaOHIU3AIMH
JUCIIEpCHBIX cucTeM Brl 3Haere? UTo Takoe 3aluTHBIE KOJUIOMIBI U B YeM MEXaHU3M UX JEHCTBU?

274. UYro mpowusoiiaet, ecau k 3010 Fe(OH)3 mpunuts pactBop Na2SO4? M3meHuTCS I pe3yabTaT, €ClIH K 3010
Npe/IBapUTEIBHO J00aBHTh pacTBOp KpaxMania? OTBET MOTHBHPOBATS.

275. B nBe ko061 ¢ 3051eM MnO2 mpuiiiy cieayromre pactBopsl: B epByto NaCl, Bo BTOpylo — CHa-4aia pacTBOp MbLIa, a
3arem NaCl. Uro mponsoiiner B kaxmoi komoe? OTBET MOTHBHPOBATS.

276. Uro mpou3oiaeT npu cIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabummuzarop — KCl) u Fe(OH)3 (crabunusarop —
FeCl3)? OtBet moaTBepAuTh (OPMYIaMHU KOJJIOUIHBIX MUIICILIL.

277. Uro mpou30HaeT MpH CIMBAHUU KOJUIOMIHBIX pacTBopoB H2Si03 (cradbmmmsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeCl13)? OtBet moaTBepAUTH (GOPMYIaMHU KOJUTOMIHBIX MHUIIEILIL.

278. OT yero 3aBUCHUT aJCOPOIMs Ta30B U MAPOB Ha MOBEPXHOCTH TBEPABIX Tes? UTo Takoe TUApO-GHIbHBIE U THAPOPOOHBIE
aygcopOenTs? Ha3zBath BaykHEHIINE aICOPOCHTHI.

279. OTnrume pacTBOPOB OT AUCIIEPCHBIX cucTeM. McTuHHBIE M KoyutonaHble pacTBOpsl. MoxeT i NaCl o6pa3oBsIBaTh
WCTHUHHBIC U KOJUTOMIHBIC pacTBOPbI? OTBET MOTUBHPOBATS.

280. Yro Takoe copbrmsa? XemocopOims? HamucaTh ypaBHEHHST XeMOCOPOIIMOHHBIX MpoiieccoB mo-riomeHus CO2 Booi u
OKCHJIOM KaJIBITHS, a TAKOKE ITOIVIOMIEHHUS aMMHaKa BOJIOH.

281. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOJIMITUIEH MO MPOUCXOXKACHHUIO, XMMUUECKOH mpupoae, hopme

MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHH1o. HanumuTe ypaBHeHHe MOTy4eHHs ONUATUIICHA, YKAXKUTE MOHOMED U METOJ
NOJIy4YeHUs nonuMmepa. MoKeT a1 NOJIUITHIIEH UMETh aTakTudeckoe crpoenue? Oteer MoTuBUpYiiTe. Kak ncnonssyercs
HOJMATUIIEH?

282. VYKakuTe, K KAKOMY BHJY MOJMMEPOB OTHOCHUTCS MOJHUCTHPOI MO MPOUCXOKICHHUIO, XMMHUECKOH mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHHI0. HanummunTe ypaBHEHNE NOTy4€HHUs TOITUCTUPOIA, YKaXKUTE MOHOMEP U METOJ
noJrydeHus nonumepa. Kakoe ctpoeHune — crepeoperyisap-Hoe WK HeperyisipHoe — uMmeeT nonauctupon? OteeT moTuBupyiite. Kak
UCTIONB3YeTCs IOITUCTUPOT?

283. VKakuTe, K KAKOMY BHIY HOJMMEPOB OTHOCHUTCS MOJMXJIOPBHHHUII 110 IPOMCXOXKAEHHIO, XUMUUE-CKOH IpUpoze, Gopme
MaKpOMOJIEKY/I, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy-4eHHsI OJUXJIOPBUHMIIA, YKAKUTE MOHOMED U METOA
noydeHus noauMepa. K kakiuM nonmmepam — aTaKTHYECKIM MITH H30TaKTHYECKUM — OTHOCHUTCS 3TOT nonmmep? OTBeT
MOTUBHUpY#iTe. Kak ucmonb-3yeTcs monuxiopBuHII?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIIAKPHUIIAT IO MPOMCXOKIEHUIO, XH-MUYECKOH MpHpoe,
(hopMe MaKpOMOJIEKyYJI, TIO OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE OTyYeHUS TOTMMETHIIAKPIIIaTa, YKKUTE MOHOMEP
U METOJ MONTy4ueHus moauMepa. Kakoe cTpoeHne — cTepeoperyIspHOe HiIH HeperylsipHOe — UMeeT 3TOT moiaumep? OTBeT
MoTHBHpyiiTe. Kak Hcnonb3yercs moauMeTuiIakpunar?

285. VYKaxkuTe, K KAKOMY BHUJY HOJIMMEPOB OTHOCUTCS IMOJUAKPUIOHUTPUI IO MPOUCXOKAECHUIO, XU-MHUECKOH Ipupoze,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHNS TOTHAKPIIIOHUTPHIIA, YKAXKUTE MOHOMED
U MEeTOJ NoryueHus noaumepa. K xakum nomu-mepam — KapOOIETTHBIM UIIH TE€TEPOLETHBIM — OTHOCUTCS TTOTHAKPUIOHUTPHI?




OtBet MoTuBHpYiiTe. Kak ncnomap3yeTcs MOMTHAKPUIOHUTPHII?

286. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaJMEHOBBII KaydyK IO MPOUCXOXKIEHUIO, XUMHYECKOI mpupoje,
(hopme MakpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamummre ypaBHEHHE TOTyYeHUS OyTaIeHOBOTO KaydyKa, yKaKUTe
MOHOMEp M METOJ MOITydeHHs moauMepa. VimeeT nu 3ToT momumMep Imc- u Tpanc-¢popMer? Oteet MoTuBHpYHTe. Kak remons3yercst
OyTanueHOBBIN Kayuyk?

287. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS OyTaJMECH-CTUPOJIBHBIA KaydyK IO IIPOMCX0XK-ICHHIO, XUMHYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHIo. HanmmmTe ypaBHEHNE MTOTy49eHHs OyTaAneH-CTHPOIHHOTO
KaydyKa, yKa)KUTe€ MOHOMEPBI M METOJ TOTydeHus noauMepa. K kakuM nommMepam — aTaKTUIECKUM MM H30TAKTHIECKIM —
oTHocHTCs 3ToT nonumep? OTBeT MoTHBHpYiiTe. Kak ncnonb3yercs OyTalueH-CTHPONbHBIN Kaydyk?

288. VYxaxnTe, K KAKOMY BHIY ITOJFMEPOB OTHOCHUTCS OyTaaWeH-HUTPHUIBHBIN KaydyK 110 MPOHCX0XK-ICHHUIO, XHMHUIECKON
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHH0. HanmmmTe ypaBHeHNE TOIy4eHHUs OyTaAneH-HUTPIIIEHOTO
KaydykKa, yKa)KUTe€ MOHOMEPBI U METOJ TONTydeHus noiaumepa. Kakoe cTpoeHue — CTepeoperyspHOe UM HEPETYIIIPHOE — UMEET
stoT noimmep? OtBer MoTHBHpYIiiTe. Kak ncronb3yercs OyTaaueH-HUTPUIIBHBIA KaydyK?

289. VYkaxuTe, K KAKOMY BHUIY MMOJUMEPOB OTHOCUTCS (HeHOIPOpMabIeTHIHAS CMOJIA TT0 MTPOUCXOXK-TICHUI0, XUMHYECKOM
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIIEHUIO K HarpeBaHHio. Hanummre ypaBHeHNE MOTydeHHs (heHoIPOopMaTbAeTHIHON
CMOJIBL, YKa)KUTE MOHOMEPBI U METOJ], ITOTy4eHHs nonumepa. K kakum nonumepam — kapOOLETHBIM UIIH TETEPOLENHBIM —
oTtHOCHTCS ATOT mosimmep? OtBeT MoTHBUpYHTE. Kak ncnonb3yetcs dheHondpopManbaeruanas cMona?

290. YkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS MOJMHITUICHTEpe(TANIAT M0 IMPOUCXOKACHHUIO, XHMUYECKOH TPHPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuto. Hamummire ypaBHeHHE MONyYeHUs HONUITUNIEHTepedTaNaTa, yKaKITe
MOHOMEPBI X METO]| ITOJTy4YeHHs TouMepa. Fimeer i 3ToT noamumep 1uc- u TpaHc-popmer? OtBer MoTHBHpYiiTe. Kak
HCTIONB3YeTCs TONMMATHICHTepedTamar?

291. Ykaxure, K KAKOMY BHIY IOJHUMEPOB OTHOCHTCS HEHMIIOH MO NMPOMCXOXKACHHIO, XMMUUECKOH mpupone, hopme
MAaKpOMOJIEKYJI, 0 OTHOILEHHUIO K HarpeBaHHt0. HanumunTe ypaBHEHUE MOTy4eHUs] HEIIIOHA, YKAKUTE MOHOMED U METOJ
noxydeHns moanMepa. K kakiM monmmepam — KapOOIeITHBIM HITH TeTePOICTTHRIM — OTHOCHTCS 3TOT nonumep? OTBeT
Mortusupyire. Kak ucnonssyercs HelnoH?

292. VYKakuTe, K KAKOMY BHY NOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOH MPUPOJE,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLIECHHIO K HarpeBaHuIo. Hanummre ypaBHEHHUE MOIyYeHUS HOJIUTETPAdTOPITHICHA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nonumepa. MoxKeT 11 3TOT NOJIUMEp UMETh aTakTuueckoe crpoeHue? OteeT MoTuBUpyiiTe. Kak
UCTIONB3YeTCs MOMUTETPahTOPITHICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIMETAKPHUIAT MO MPOUCXOKIEHUIO, XUMUUYECKON MPUPOJE,
(hopme MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHU0. Hamummre ypaBHEHHE TTOTyYeHUS OIUMETHIIMETaKpHJIaTa, yKaKUTE
MOHOMEp M METOJ MOITydeHHs noauMepa. K kakiM monmmepam — aTaKTHYECKIM HITH H30TaKTHYECKIM — OTHOCHTCS 3TOT IoJuMep?
OtBet MoTuBHpYiiTe. Kak ncrnonp3yercs noruMeTHIMeTaKkpunaT?

294. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHHJIALETAT IO IPOUCXOXKICHUIO, XMMH-4ECKOl pupose, Gopme
MaKpOMOJIEKYJI, [T0 OTHOIICHHMIO K HarpeBaHWIo. HanmmmTe ypaBHEHNE MO-JTydeHNS MTOJTUBUHIIIAIETATA, YKAKUTE MOHOMED H
METOJ] oIy4eHus nonumepa. Kaxoe crpoenune — crepeoperyispHOe WK HeperyIsipHOe — UMeeT 3ToT nonumep? OTBeT
MoTHuBHpYyiiTe. Kak ncnomnb3y-eTcst NONMBUHUNALIETAT?

295. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS KaIllPOH IO IPOUCXOKACHHIO, XMMHUECKOW mpupose, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiuMu MeTomaMu MOXKHO HONy4YHUTh KanpoH? HannmmTe ypaBHEHUS TOTydIeHHS
3TOro MOJNUMEpPa, YKaKuTe MOHOMEpPHI. K KakiM monumepam — KapOOIEeTHbIM HITH FeTePOIETHBIM — OTHOCHTCS KarpoH?

296. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCSI PE3MHA IO IPOUCXOKICHUIO, XMMHUYECKOH mpu-poje, Gopme
MaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXXHUTE MOHOMED M METOJI IOTyIeHHS pe3NHEL. UeM pe3rHa OTIandaeTcs OT
36onnTa? Kak Hcnons3yrorces pe3nHa u 300HUT?

297. Kakue pa3HOBUAHOCTH MONUM30MpPEHa cymiecTBytoT? K kakuM BuaaM MOIMMEPOB OHHM OTHOCSATCS MO MPOHCXOXKAEHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuio? Harmummre ypaBHEHHs CHHTE3a 3THX Pa3HOBHIHOCTEH TOJMH30IIPEHA,
yKaxXuTe MOHOMepHI. Kak ncrionp3yeTcs MoITuu30-1peH?

298. Uro Takoe moiuamuaHbele cMonbl? Kakue pa3zHOBUAHOCTH MONHAMHUIHBIX CMOJ CYIIECTBYIOT? YKaXHTE, K KAKOMY BUIY
HOJINMEPOB OHU OTHOCSTCS 110 IPOMCXOXKICHHIO, XUMUUECKOH NpHpoJie, popMe MaKpOMOJIEKyJI, IO OTHOILIECHHUIO K HarpEeBaHHIO.
HammmmTe ypaBHEHHNS TOTy9IeHHS TTOJIHAMUIHBIX CMOJI, YKOKATE MOHOMEPHI. Kak HCTIONTB3yIOTCS TOIHaMHUIHEIE CMOJIBI?

299. Kakue Bums! kayuyka cymecTByoT? K kakoMy BHIY MOJMMEPOB OHU OTHOCSTCS IO HMPOUCXOXKAE-HUI0, XUMHUYECKOH
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHH0? Hanuinure ypaBHeHHsI CHHTE3a pa3HbIX BUIOB KayuyKa, YKaKHTe
MoOHOMepHI. Kak HCTIONB3YIOTCS 3TH MTOJIMMEpHI?

300. INepeuncaure kapOOLEITHBIE TONMUMEPHI, OIyYSHHBIC METOIOM ITOJMMEPU3aINH, HE COAEPXKAIINE B OCHOBHOM IIETTH
KpaTHBIX cBA3ell. Hanummre ypaBHeHHs UX MOTy4eHHMs, yKaxKUTe MOHOMephI. Kakue U3 3TUX MoIMMEepoB MOTYT UMETh
aTakTU4eckoe cTpoeHne? OTBET MOTUBHpYIiTE.

301. Uro takoe pH-unguxaropsl? Kakue nnaukatopsl Bel 3HaeTe? IIpucyTcTBHe KakuX HOHOB B pac-TBOPE MOKHO
00HAPYKUTH IIPH OMOIIN UHANKaTOpoB? [TpuBecTH mpUMepSI.
302. B nate npoOupok, copepxamux pactBopsl xinopunoB Hatpus, meau (I1), 6apus, anromunaus u xe-nes3a (II1), mobaBumm

pactBop KOH. Yka3arh B KakiX IMEHHO MMPOOHUPKAX HAXOASTCS PACTBOPHI ATHX COJICH, €Cii B 1-i MpoOHpKe BhIMA 0Ca0K OeIoro
BeTa, B 4-i — cuHero, B 5-i — Oyporo 1BeTa, a Bo 2-if u 3-1 ocanka He oOpa3oBanock. [Ipn moMomnn Kakoro peareHTa MOXKHO
OTIPENIENUTh COCTaB CO-AEPKUMOTr0 2-i U 3-i mpoOupok? OTBET NOATBEPIAUTH YPAaBHEHUSIMH PEAKUHUil B MOJIEKYJIIPHOM U HOHHO-
MOJIEKYJIIpHOH (hopMe.

303. B msaTh ipoOupoK, copepKaiiuX pacTBOPHI XJIOPHUIOB Kajus, aMMOHUs, MarHus, xene3a (I1) n xanbius, n00aBuin
pactBop NaOH. Yka3aTh B KakuX IMEHHO IPOOHUpPKAX HAXOAATCS JaHHbBIE CONHU, €CIIH B 1-1 IpoOUpPKe BHINAN 0CaI0K 3eJICHOBATOTO
1[BETA, BO 2-i 1 4-i — OeJIoro 1[BeTa, MPUYEM BO 2-if OH PacTBOPHIICS MPH pa30aBICHUH BOIOH, a B 3-i U 5-1f MpoOUpKax ocaaka He
obpa3oBanock. Kak MOXKHO OIIpEeeTITh COCTaB PAcTBOPOB B 3-i 1 5-1 mpoOupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEAKIN B
MOJIEKYJIIPHOH M HOHHO-MOJIEKYJIIPHOH (opme.

304. Vka3zaTb [Ba XUMUYECKHX PEaKTHBAa, IPH MOMOIIU KOTOPBIX MOXKHO Pa3lIM4UTh PACTBOPBI XJIOPU-OB MAarHus, KaublUs U




6apus. Hamucats B MOJEKYIAPHOH M HOHHO-MOJIEKYISIPHOH (hopMe ypaBHE-HUS PEaKiuii, IPOTEKAIOMNX MEXIY STHMHU PEaKTHBaMU
M KaKIIOH U3 COJICH.

305. ITpy moMomy KakuX XMMHYIECKHX PEaKTHBOB MOXKHO Pa3IMYUTh CIECTYIOMINE COSANHECHUS HATpUA: KapOOHAT, XIOPHU,
cynbdat, pocdar u TuIpoKcH HaTpHs. HammcaTs ypaBHEHNS peakuii B MOJIEKYJISIPHONH 1 HOHHO-MOJIEKYJISIPHOH (opme.
306. [Tpu moMoIIM KaKOro YHMBEPCAIbHOTO PEAKTHBA MOXKHO ONPENENUTh, B KAKOW U3 MATH NPOOHPOK HAXOIATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanwucaTth ypaBHEHHS PEeaKiMii B MOJICKYJSIPHON ¥ HOHHO-MOJICKYJIIPHOM (hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hamucars xumudeckue (GopMyIbl BemecTB, HAXOAAIMUXCA B 3-X Kombax, ecnu: 1) pacTBOpPHI OKPAIIMBAIOT ILTaMs
TOPEJIKK B (PMOJIETOBBIH 1[BET; 2) MpH npuiuBaHuu pactBopa AgNO3 B obpasiiax u3 1-i u 3-i Koy10 BbIIAT TBOPOXKUCTHIN 0CaT0K
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — JKeNToro 1Bera; 3) npu godasneann H2SO4 B oOpasiie u3 3-i KOJIOBI POU30IILIO0
OypHOe BEIJIENICHNE Ta3000-pa3HOTO BEIECTBA, KOTOPOE BbI3BaI0 moMyTHeHHe pactBopa Ca(OH)2. OTBeT moATBEpAUTH YpaBHE-
HUSMH COOTBETCTBYIOILIMX PEAKIMNA B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIPHOM (hopme.

308. [Ipu moMoIM KaKMX KA4eCTBEHHBIX PEAKIMA MOXXHO Pa3iuuuTh 2 MUHepalbHbIX ymoopenus (NH4)2S04 u KCI? Otser
TOATBEPANTH YPABHEHUSMH COOTBETCTBYIOIINX PEAKIHH B MOJICKYIIPHOH W HOHHO-MOJICKYJIIPHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hamucars xumudeckue (GopMyIibl BeLIECTB, HAXOAAMUXCA B 3-X Konbax, ecau: 1) pacTBOp OKpa-IIMBaeT ILTaMs TOPEIKH

B (H0JIeTOBBIH BET (00pa3iibl U3 K00 1-it u 2-i) U kenThiii (0Opaser u3 3-it koaoObl); 2) npu npuiuBanuu pactBopa AgNO3 B
o0pasrie u3 koJOsr No2 BN TBOPOXKUCTHIN 0canok Oeroro 1BeTa; 3) nmpu nobasnennu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
KOO BEIMaaeT Oenblit ocanok; 4) mpu nodasnennn H2SO4 u3smenennit He npoucxoaut. OTBET MOATBEPAUTS YPAaBHEHHSIMHI
COOTBETCTBYIOLIMX PEAKIMIA B MOJNIEKYJSIPHON M HOHHO-MOJIEKYJIIpHOH hopme.

310. Kax npy nomomy BoJbl U a30THOW KHCIIOTBHI PAclio3HATh YETHIPE IOPOIIKA — COMY, Mel, Cynbdar Hatpust u rurc? OTser
MOATBEPANTH YPABHEHUAMH PEAKIUH B MOJICKYJIIPHOI N HOHHO-MOJICKYIISIpHOI (hopme.
311. B ueTbIpex makeTax COAEpXKATCS CIEAYIOMIME BEIIECTBA: CyIb(aT alOMUHUS, HUTPAT Oapus, XIOPUI aMMOHUS, CYyJIbGHUT

HaTpusl. Vcrnomnb3ys pacTBOp r’HAPOKCHA Kalus U OTKPBITHIN UM CyJIb(AT AIIOMUHNUS, OOHApYKUTh BCE OCTAIbHbIE BEIIECTRA.

OTBeT MOATBEPANTH YPAaBHEHUSAMH PEaKUnil B MOJICKYJIIPHOH W HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO pasnuuuts: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT U HUTPHUT
kanua? OTBEeT NOATBEPAUTH YPABHEHUSMH BO3MOXKHBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak npu momoniu auxpomata kanmus K2Cr207 MoxkHO pa3nuuuth: a) cynbghatsl sxenesa (1) u (I11I); 6) HUTpaT u HUTPUT
kanmua? OTBET MOATBEPANTD YPABHEHNSIMH BO3ZMOXHBIX OKICIHTEIIFHO-BOCCTAHOBUTEIBEHBIX PEAKIIHIA.

314. B Tpex Oankax 0e3 STHKETOK HAaXOJATCS CIEIYIOMIME BEIlecTBAa: Cynab(aT HATpus, Cyab(uT HATpus, Cynb(UA HATPHUSL.
Kax, mMest B cBOEM pacropsKeHHUH JIUIIb OJUH PeakTHB (Kakoii?), y3HaTh, Iie Kakas coib HaxoauTca? Hanucats ypaBHEHUs

PEaKINu MEXIY PEaKTHBOM H KaXKIOW U3 coJel B MOJIEKYIIIPHOW M HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomu rugpokcuaa HaTpus, HUTparta cepedpa u xjopuaa 0apus OIpenesnuTh, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUSI, HUTPAT HATPHsl, XJIOPU aMMOHUS — MPENICTaBIsET OO0 Hccaenye-Mblil oopasen ynoopenusi? OTBET MOSICHUTD
YPaBHEHHUSMH PEakKlnil B MOJIEKYJIIPHOW 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBETa 00Pa30BaBIIUXCS OCA/IKOB.

316. Kak npu momomy rupokcruaa HaTpHs, HUTpara cepedpa u KapOoHaTa HATPUS ONPEIeTIHTh, Kakoe M3 yIOOpeHHH —
HHUTPAT KalIbIus, GochaT aMMOHUS, XIIOPH] KaJIUs — IPEACTaBIsIeT co00it ncciexye-Melit oopaser ynooperus? OTBET MOSICHUTh
YPaBHEHHUSMH PEaKiuii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOW (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak npu momory ruipokciia HaTpHs, HUTpaTa cepedpa W CONITHOM KHUCIOTHI ONPEeNiTh, Kakoe W3 yJOOpeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kamust, pocdaT KaIust — MpeACTaBIsIeT co0oit obpaser ynoopernsa? OTBET NOSICHUTH YPaBHEHUSIMHI
peakuuii B MOJIEKyJIIpPHONH 1 HOHHO-MOJIEKYJIIPHOH (hop-Me C yKazaHHEeM I[BeTa 00pa30BaBIINXCS OCAAKOB.

318. [Ipu moMomM KakuX Ka4eCTBEHHBIX PEaKIMi MOXKHO MOATBEpIUTh coctaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?
Hammcats ypaBHEHUS COOTBETCTBYIOIINX PEAKINI B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHOH (opme.
319. HasBare Hambosee BaXKHBIE COJNH JKele3a U yKa3aTh MX MpaKTHUecKoe 3HaueHHe. [Ipyu MoMOIM KaKuX peaxiuii MOXKHO

oOHapyxuTh npucytcreue noHoB xese3a (II) u (III) B pacrBope? OTBET NOA-TBEPAUTH YPaBHEHUSIMHU PEaKIUil B MOJICKYJISPHOU U
HMOHHO-MOJICKYJISIPHOH (opme.

320. ITpy moMoImM KakWX KadeCTBEHHBIX PEAKIMI MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: K3PO4, Na2CO3, BaCl2?
Hanucates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJISIpHOH (hopme.

6.2. Tembl NHCLMEHHBIX PadoT

KonTponrHas padoTta

6.3. Ilpouenypa oueHnBaHus

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHWMBAHIMA KOMIIETEHIIN

Onenka copMupoBaHHOCTH KomrieTeHIni y ctyaeaToB HUMU JIon’AY u BeIcTaBIIEHHE OIIEHKH MO OTACIBHON TUCIHITTHHE
BeieTCs B popMe OIIEHKH «OTIHYHOY, «XOPOIO», «YAOBICTBOPUTEIBHOY, «HEYAOBICTBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTCHON.
JormyckaeTcs onpeaesiTh UTOTOBYIO OLIEHKY 1O AuciuinHae 1o 100-0anabHol cucteMe ¢ mociae yomuM 00s3aTeIbHbIM
MIEPEBOIOM B IITHOAIUTFHYIO IIKATY ¥ BEICTABJICHUEM B BEZOMOCTb.

Bricokuii ypoBeHb OCBOEGHUS KOMIIETEHIINH, HTOTOBAsI OIICHKA M0 JUCHUTUIMHE «OTINIHO» WK «3auTeHo» (90-100 Gansos):
r1yOOKO M MPOYHO YCBOWJ MPOrPAMMHBIN MaTepuall, HCYEPIBIBAIOIIIE, MTOCIEI0BATEIBHO, YETKO U JIOTHIECKU CTPOMHO ero
M3JIaraeT, yMeeT TeCHO YBS3bIBAaTh TEOPHIO C MPAKTUKOH, CBOOOTHO CIIPABIIETCS C 3a/1a4aMH, BOIPOCAMH H APYTHMHU BHIIAMH
MPUMEHEHUS 3HAHUH, IPHYEM He 3aTPYJHSIETCS ¢ OTBETOM NP BHIOU3MEHEHHH 33/1aHU, UCTIONB3YET B OTBETE MaTepHal
MOHOTpahUUECKON TUTEPATYPBbL, IPABUIEHO 0OOCHOBBIBACT IPHHSATOE PELICHHUE, BIAICET PA3HOCTOPOHHUMH HaBBIKAMHU H
MIPUEMaMH BBITOJHEHHUS TPAKTHIeCKUX 3a1a4. CHCTEMHO M IUTAHOMEPHO paboTaeT B TCUCHHH CEMECTpa.

IToBbITIEHHBIH YPOBEHb OCBOCHHUST KOMIIECTEHIINI, HTOTOBAs OIEHKA 110 TUCIIMIUTHHE «XOPOII0» WIH «3auTeHo» (75-89 6amios):
TBEPO 3HACT MaTepHajl, TPAMOTHO U IO CYIIECTBY M3JIaraet ero, He JOIMYCKas CyIIeCTBEHHBIX HETOUYHOCTEH B OTBETE Ha BOIIPOC,
MPABUJIBHO MTPUMEHSIET TCOPETUUECKHE TIONI0KEHHS TP PELICHUHU MPAKTUYECKUX BOPOCOB U 3a/1a4, BJIaJceT HEOOXOAUMBIMHU
HaBBIKAMH U IPHEMaMH WX BBITTOTHEHUI. CHCTEMHO M TUIAHOMEPHO paboTaeT B TCUCHUN CEMECTpa.




IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH, UTOTOBAs OI[EHKA 0 JUCLUIIIHHE «yAOBICTBOPUTEIHLHOY HIIH «3a4TeHO» (60-74
0asa): IMeeT 3HaHUs TOJIBKO OCHOBHOTO MaTepHaa, HO HE YCBOWII €r0 IeTaleH, JOIyCKAaeT HETOYHOCTH, HEAOCTATOUHO
NpaBIJIbHBIE (POPMYITHPOBKHU, HapYIIEHHS JJOTHYESCKOI MTOCIEA0BATEIFHOCTH B U3JIOKECHUH POrPAaMMHOTO MaTepHaia, HCIBITEIBACT
3aTpyIHEHUS P BEITOJHEHUH IPAKTHIECKUX pabdoT.

IToporoBelii ypoBeHb OCBOSHHSI KOMIIETEHIIUH HE c(hOPMUPOBAH, UTOTOBas OLEHKA 0 AUCLUIIIMHE «HEYIOBIETBOPUTEIHHO» WIN
«He3auTeHO» (MeHee 60 0aIoB): HEe 3HACT 3HAYNUTEIHHOW YaCTH MPOrPaMMHOTO MaTepuaa, JOIyCKaeT CyIECTBCHHBIC OIIHOKY,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSMH BBIITOTHIET ITpaKTHIecKre padoTsl. Kak mpaBuiio, OlleHKa «HEYIOBIETBOPUTEIHHOY
CTaBUTCSA CTYJCHTaM, KOTOPbIE He MOTYT MPOAOIKUTE 00ydeHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 0 COOTBETCTBYIOIIEH JHUCIUILINHE.
Kpurepru oneHKH ypoBHsI C(OOPMUPOBAHHOCTH KOMIIETCHIMI M BBICTABJICHHE OLICHOK 110 KypcoBomy npoekty (KIT) miu kypcoBoii
pabote (KP):

- Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIINH, OIIEHKa «OTIHIHO» (25 — 23 6amna ms KIT; 20 — 18 6amna mist KP): pabota
BBINOJIHEHA Ha BHICOKOM NMPO(decCHOHaTbHOM ypoBHE. II0JHOCTBIO COOTBETCTBYET ITOCTABIECHHBIM B 3aJaHHUH LIETISIM U 3a7a4aM.
[pencTaBieHHbIH MaTepral B OCHOBHOM BEpPEH, JOITYyCKAIOTCS MEJIKHE HeTOUHOCTH. CTyJeHT CBOOOZHO OTBEYAET Ha BOIIPOCHI,
CBSI3aHHBIE C TIPOEKTOM. BEIpakeHa crtocOOHOCTh K IpodecCHOHANBHOM afanTanyy, HHTEPIPETaluy 3HAHUH 13
MEXAUCIUILUTHHAPHBIX 00mIacTen

- TToBbIIIEHHBIH YPOBEHDb OCBOCHHSI KOMIICTEHIIHH, OlIeHKa «xopoioy (22-19 6amna mis KIT; 17 — 15 6amna anst KP): padota
BBITIOJTHEHA Ha JIOCTaTOYHO BEICOKOM MPO(eCCHOHATFHOM YpoBHE. [lomyIieHo 10 3 HerpyObIX OImMOO0K, He BIHSIONINI HA
pe3ynbTrar. CTyJeHT OTBEYACT Ha BOIIPOCHI, CBA3aHHEIE C IPOEKTOM, HO HEIOCTATOYHO MOJTHO.

- [ToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHIIUH, OLIeHKa «yAoBiIeTBOpUTenbHO» (18-15 6anna ans KIT; 14 — 12 6amna ans KP):
YPOBEHb HEJIOCTATOYHO BBICOK. JlomyIieHo 0 5 ommboK, He CYIIeCTBEHHO BIMSIOMINX HA KOHEUHBIH PEe3yJIbTAT, HO XOJ PEIICHHS
BepHBI. CTyEHT MOXKET OTBETUTH JIMIIb Ha HEKOTOPHIE M3 3aJaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETEHIHI HEe C(POPMHUPOBaH, OIIEHKA «HEYAOBICTBOPUUTEIbHO» (MeHee 15 6amnos ams KT,
Mmenee 12 6amnos st KP): paboTa BbINOIHEHA HA HU3KOM ypoBHE. JomynieHs! rpyObie omuoky. Penenne npuHINIHAIEHO He
BepHO. OTBETHI Ha CBA3aHHBIE C ITPOEKTOM BOIIPOCHI OOHAPYKUBAIOT HEIIOHUMaHHE ITPEAMETa M OTCYTCTBHE OPHEHTAINH B
Matepuae mpoeKTa.

2. METOJIMYECKUE MATEPHAJIbI, OTTPE/IEJISIIOILME ITPOIEYPbI OLIEHUBAHUS 3HAHWM, YMEHUIA,
HABBIKOB U (MJIN) OIIBITA JESATEJIBHOCTH, XAPAKTEPHU3YIOIIUE STAIIbI ®OPMUPOBAHMS KOMITETEHIIMIA
OOmmuii mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWH, YMEHHI, HABBIKOB U (MJIH) OIBITA ICSATEIBHOCTH, COOTBETCTBHE
HHAUKATOPpaM JOCTUIKCHUS C(l)OpMI/IpOBaHHOCTI/I KOMHGTCHHI/Iﬁ OIIPCACIICH B CJICAYIOIINX JIOKAJIbHBIX HOPMATHUBHBIX aKTaXx:

1. ITomoxeHue 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH 1 TPOMEXKYTOUHOH aTTeCTaI[uy 00yJaronuxcs Mo 00pa3oBaTeIbHBIM
nporpaMMamM CpeIHero NpoQecCHoHaNbHOro 00pa3oBaHus 0 00pPa30BaTEIFHBIM IPOrPaMMaM CPEIHEro MpodecCHOHANIEHOTO
obpazosanus B HUMU JITAY (B neficTByIOIIEH peaakiym).

2. [Tonoxenue o GpoHIe OLIEHOYHBIX CPEJCTB MO 00pa30BaTEIHHBIM MTPOTPAMMaM CpPEeTHET0 MPodecCHOHAIFHOTO 00pa30BaHuUs B
HUMMU AT'AY (B neiicTBYOWIEH pelaKkuym).

JI0KyMEHTHI pa3MelIeHsl B CBOOOTHOM focTyte Ha opunnansaoM caite HUMU Jlorl'AY https://ngma.su/ B pasnene: ['maBHas
ctpanua/CeeneHns 06 00pa3zoBaTeIbHON opraHm3anun/JIokanbHbIe HOPMATHBHBIC AKTHI.

6.4. IlepeueHb BU/IOB OLIEHOYHBIX CPEACTB

1. OHEHOYHELIE CPEJCTBA TEKYIIEI'O KOHTPOJIA:

- pa3aensl HHAUBHUYaJIbHbIX 3aJaHUH (TMCBMEHHBIX PadoT) 00yUaromuxcs;

- TOKJI1aJ1, COOOIICHHE TT0 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJ]a4M ¥ 3aJaHUs.

2. OHEHOYHBIE CPEJICTBA [TPOMEXYTOUYHOM ATTECTALINU:

- KOMITJIEKT OMJIETOB TS 9K3aMeHa/3aueTa. XpaHUTCs B OyMaXHOM BHJIC Ha COOTBETCTBYOMIEH Kadenpe. [ToAIeKuT exKeroqHoMy
OOHOBJICHHIO W TIEPEYTBEPXKACHUIO. UKCII0 BApUAHTOB OMIJICTOB B KOMITJICKTE HE MEHEE YHUCIIa CTY/ICHTOB Ha 3K3aMeHe/3aueTe.

7. YHEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JI)

7.1. Pekomenayemasi iurepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI1.1 | [Manamoga O.1O., Xumust: yaeo. mocobue i CTyA. 04. U 3a049. (opM 00yH. Hosouepkacck, 2022,
[Tataunbaa E.B. Harnpasi. "JlecHoe neno", "JlanamadTHas apXUTeKTypa”, http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ TPUPOJIONIONIE30BaHKE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&i1db=0
JI1.2 | CysopoB A. B., OOmas XuMUsL: y4eOHHK Cankr-IlerepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264

7.1.2. JlonoiHUTEeIbHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTCIIN 3arnaBue I/IBI[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI2.1 |AmapueB A. 1., Xumus : COOpHUK 3aa4 U YIPaKHEHUI: yueOHO-METOIUUECKOe HoBocubupck:
Kazakoa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.2 | EmenssinoBa E. O. OO01mmast XUMUS: MPAKTHKYM JInnenk: JInnenxuii
roCyZapCTBEHHBIN
HeJarorn4ecKuii yHUBEPCUTET
nmenu [LI1. CemenoBa-TsH-
Ilanckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.3 | IIstauusHa E.B. Xumus (crienuanbHble pa3zensl): JadopaTopHblid npakTukyM ais | HoBodepkacck, 2023,
CTyZeHTOB HampaBieHui «TexHocdepHas 6e30macHOCTEY, http://biblio.dongau.ru/MegaPr
«Hedterazopoe neno» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTtonuueckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 |HoBouepk. HHX.- XuMUS: METOJ. YKa3aHUs 110 U3y4. Kypca U BbIIOJI. KOHTP. Hosouepkacck, 2023,
MEJIUOp. UH-T paboTs! 1 cTy . 3a04. hopMel 00yd. Hampasi. "TexHocdepras | http:/biblio.dongau.ru/MegaPr
Houckoit 'AV ; cocrt.: |6ezomanocts", "Hedterazosoe aeno" oNIMI/UserEntry?
E.B. [IaTHuIBIHA, Action=Link FindDoc&id=42
O.10. lllanamosa, 9090&idb=0
N.A. JIyranckas
7.2. llepeyenn pecypcoB HH(OPMALMOHHO-TEeJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"
7.2.1 MH(POPMALMOHHO-CIIPABOYHBIE U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 IlepevyeHb MPpOrpaMMHOro odecrnedeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo0nuien3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
733 Microsoft Teams IpenocraBnsercs GecruiaTHO
734 MS Office professional; CyO0muren3noHHbIi goroBop Ne502 ot 03.12.2020 . AO
«Cod1Jlaita Tpeita»
7.4 IlepedyeHb MH(GOPMALIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3er manabix OOO Hayunas a1ekTpoHHAs http://elibrary.ru/
6ubnuoreka
742 bazer ganaeix OO0 "Tlpecc-Mudpopm" (KoHcynbrant https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUITJIMHBI (MO Y JISA)
8.1 2321 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHS, CIy KaIllUuMH JJIsI IpeACTaBIeHHs HH(opMarn ayautopun: Habop
JEMOHCTPALMOHHOTO 000py/J0BaHus (IEPSHOCHOI): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHBIN — | mMT.; Y4eOHO-HAMIAAHbBIC MOCOOUSI — 9 MIT.;
Hocka - 1 mT.; Paboune mecTa crynenToB; Pabodee MecTo mpenogaBaTes.
8.2 2313 CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMU
cpelcTBaMH 00yUYEHUs, CITyXKaIlUMU JUIs IPeJICTaBIeHHsT MHPOPMAIMU OOJIBIION ay TUTOPHY:
Habop neMoHCTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., skpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsAAHBIE TocoOmns — 15
mrt.; PaGoune mMecta cTyneHToB; Pabodee MecTo mpemnogaBatens.
8.3 2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPENICTBAMU

00y4eHHS, CITYKAIIUMH JUTS IPEICTaBICHHUS HH)OPMAIHX 1 OCHALICHO KOMITBIOTEPHOH TEXHHKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» 1 00ECIIeYCHHEM JIOCTYIIA B AJICKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps! Mapoxk: Intel
Celeron 430 — 1 mir.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoOHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnbl komnbiOTepHBIE — 6 mT.; Cron-TyMO0a — 5 it.; Crynbs — 16 mr.; TemaTHueckue TakaThl
—5mr.; Jocka— 1 mr.; PaGoune mecta cryaenToB; Pabodee MecTo mpenogaBaTes.




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

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

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

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

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

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




