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

OO0mast Tpy10eMKOCTh

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

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

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

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOIUMOM ATl OCBOCHHS (DH3UUECKUX, XUMHUECKHX U OHOJIOTHYECKUX OCHOB B 3KOJOTHH M MPUPOJONOIb30BAHUS;
METOAaMH XUMHYECKOTO aHAJIN3a, 3HAaHUSIMH O COBPEMEHHBIX AMHAMHYECKUX IPOlieccax B IPUpPOJE U TeXHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaNIN3a Te0JIOTHYECKUX U OMOJIOTHUYECKIX MPo0, a TakKe HaBbIKAMU HICHTU()UKALUH U OTIMCAHUS
OMOJIOrNYECcKOro pa3Ho00pasysl, €ro OIIEHKN COBPEMEHHBIMU METOJAMH KOJIMYECTBEHHOI 00paboTki HHpOpMaLn

3. MECTO JUCIUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI
Hukn (pa3men) OIL: | b1.0

3.1 | TpeOoBaHusi K NpeIBAPUTEIbHOI OATOTOBKE 00y4al01erocs:

3.1.1 | 3uats:

3.1.2 | -coBpeMEHHYI0 MOZIEJIb CTPOCHUSI aTOMa; XUMHYECKUE BJIEMEHTHI U UX COCIMHECHUS; PEaKIIMOHHYIO CIOCOOHOCTh
BEIIIECTB; MIEPHOJUIECCKYI0O CHCTEMY 3JIEMEHTOB B CBETE CTPOCHHUS aTOMa, KHCIIOTHO- OCHOBHEIE M OKHUCIUTENBHO-
BOCCTAHOBUTENIBHBIC CBOMCTBA BEIIECTB, XUMUUECKYIO CBS3b; XUMUYECKYIO0 HACHTU(HKAIUIO BEIIECTB; AUCTIEPCHBIC
CHCTEMBI U UX KIacCH(PUKALUIO; XUMUIECKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | Ymers:

3.1.5 | - ompenenats U paccUUThIBaTH pH pacTBOPOB; KOJINYECTBEHHO ONMUCHIBATH PEAKIINH IIPEBPAILEHUs BELIECTB;
pacCYNTHIBATH KOJMYESCTBEHHOE COJICPIKaHNE PACTBOPEHHOTO BEIIECTBA, OCMOTHYECKOE JIaBIICHHUE PacTBOPOB, CKOPOCTh
XUMHWYECKUX PEaKIi 1 UX HAIPaBIEHHOCTb.

3.1.6 | HaBbik:

3.1.7 | - BBINONHEHUS XUMHUYECKOTO HKCIIEPHMEHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTUKH, JJIA KOTOPBIX 0CBOEHHE JAHHOM JTMCUMIIJIMHBI (MO1YJIs1) HE00X0AUMO KaK
npeJlIecTBYOIIee:

3.2.1 [Teorpagus

3.2.2 | O0mast 3KOIOTHS

3.2.3 | O3HaxoMuUTeNbHAs MPaKTHUKA

3.2.4 | TlouBoBeneHuE

3.2.5 | ®usuka

3.2.6 | T'eonorus

3.2.7 | T'eosxonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uznka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBaTensekas padoTa (ToydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOIOTHYECKas! (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBIiA aHAIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | Texaonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKAs) MPaKTHUKA

3.2.18 | Xumuueckue u HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHON KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs IOATOTOBKY K IPOIEType 3alUThl U MIPOLEAYPY 3allUThI

4. KOMIIETEHIIMN OBYYAIOIIEI' OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCIIUITJINHBI

(MOJLYJIST)

OIIK-1 :

Crnoco0eH cTaBUTh U PelIaTh HHKEHEPHbIC U HAYYHO-TEXHUYECKHUeE 321241 B chepe cBOel NPodecCHOHAIBHOI

AEATEJIBbHOCTH U HOBBIX MEKANCHUINITIMHAPDHBIX Hanpanneﬂuﬁ C UCMTOJB30BAHUEM €CTECTBEHHOHAYYHbBIX, MATEMATHYECKUX H
TEXHOJOIrHIECCKUX MOIIeJIeﬁ;

OIIK-1.1 : [leMoHCTpHpPYET 3HAHNE OCHOBHBIX 32aKOHOB MATEMaTHIECKUX U €CTECTBEHHBIX HAYK, HEOOXOJUMBIX TS PEILICHHS
THUIIOBBIX 3aJa4 B PO(ECCHOHANBHOM NESTENbHOCTH

OIIK-1.2 : Mcronp3yeT 3HaHNS OCHOBHBIX 3aKOHOB MAaTEMaTHIECKUX M €CTECTBEHHBIX HAYK ISl PEIICHUS CTAaHAAPTHBIX 3a/1a4d B
poeCCHOHANBHON eI TENEHOCTH

OIIK-1.3 : [IpuMeHsieT OCHOBHBIE 3aKOHBI MaTEMaTHUYECKUX U €CTECTBEHHBIX HAyK JUIsl pealn3aliy MPOECKTHBIX PEIICHUN B
po(eCCHOHATBHOMN e TETFHOCTH




5. CTPYKTYPA U COJEPKAHUE N CIUILINHBI (MOLY.JIST)

Kon HaumeHnoBaHne pa3neioB u Cemectp / | Hacos | Unaukartopsl | Jluteparypa | HHTepaxr. IIpumeuyanne
3aHATHSA TeM /BUJA 3aHATHS/ Kypc
Pa3zpes 1. 1. OcHOBHBIE 3aKOHBI
XHUMUH.
1.1 /JTex/ 1 2 OIIK-1.1 JI1.1J12.3J13. 0
2
Paznen 2. 2. Ctpoenue aToma.
Ilepuoguyeckas cucremMa
iemenToB JI.U. MenaeneeBa.

2.1 Crpoenue aroma. CTpoeHue aroma 1 1 OIIK-1.1 JI1.1J12.1 0
U CHCTEMAaTHKa XUMHUYECKHX JI2.3713.2
a1eMeHTOoB. [lepuonuyeckas 21
cUCcTeMa M U3MCHEHHUE CBOMCTB
9JIEMEHTOB.

/TTex/
Paznes 3. 3. Xumuyeckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1 XuMuyeckast CBSI3b M CTPOCHHUE 1 1 OIIK-1.1 JIT.1J12.1 0
MOJIEKYIL. J12.3713.2
Tumnbt XUMUYECKON o1

cBsa3u. CtpoeHue u
CBOIICTBA MOJIEKY L.
Paznen 4. 4. dHepreruka
XHMHMYECKHX MPOLECCOoB.

4.1 DHepretudeckue 3P PeKTs 1 1 OIIK-1.1 JIL.1JI2.1 0
XUMHUYECKUX peakiuid. OyHkuuu J2.2
cocrosHus. 3akoH I'ecca u JI2.3J13.1
ciieactsue u3 Hero. /JIex/ JI3.2

31
Paznen 5. 5. Cxopoctb
XHMHYECKHX peakuuii u
XHMHYeCKOe paBHOBecHe.

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

XUMHUYecKoe paBHOBecue /J1ad/ 2.2
JI2.3J13.1
JI3.2
31
Pa3znes 6. 6. Boga. Odmas
XapaKTepPUCTHKA PACTBOPOB.

6.1 OO0mast xapakTepucTHKa 1 1 OIIK-1.1 JI1.1J12.1 0
pacTBOpOB. JI2.3713.1
CriocoObI BEIpaXKEHHS COCTaBa JI3.2
pactBopoB. PUBUKO-XUMHUYECKHE 21
CBOWCTBA PacTBOPOB

HEDJIEKTPOJIUTOB u
3JIEKTPOJIUTOB (aHAIIU3
KOHKPETHBIX CHTYyaIlnH)

/JTex/

6.2 OOw1ast xapakTepuCcTUKa 1 2 OIIK-1.1 JIL.1J12.1 0
pacTtBopoB. Pacuer KoHIEHTpauu JI2.3J13.1
pactBopos /IIp/ JI3.2

21
Pazpnen 7. 7. PactBopsl
3J1eKTPOJIMTOB.

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

7.2 CBoiicTBa pacTBOPOB. 1 2 OIIK-1.1 JI.1J12.1 0
KonnurarusHeie cBoiicTBa 2.2
pacTBopoB (perieHue JI2.3J13.1
CHTYAI[OHHBIX 3aJa4). JI3.2
Mp/ 21




Paznen 8. 9. OkucianrebHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUH.
OCHOBBI JIEKTPOXMMHUH.

8.1 Peaxiiun oxucieHus- 1 2 OIIK-1.1 JI1.1J12.2 0
BoccTanoBieHus /J1a6/ JI12.3713.1
JI3.2
o1
Paznen 9. 10. Xumuueckas
uaeHTHGUKaANNA
9.1 N3ydenune TeOpeTHIEeCKIX 1 59.5 OIIK-1.1 JI1.1J12.3J13. 0
BOIPOCOB, BBITIOJTHECHHE 2
TEOPETUUECKUX 3aJJaHUH, pelIeHue 21

3aJa4. BeInoaHeHUEe KOHTPOIBHOM
pabots1. /Cp/

Pazgen 10. 11. KoMmmiekcHbIe

COeINHCHHSA

10.1 N3ydenue TeopeTndyeckux 1 59.5 OIIK-1.1 JI1.1J12.3J13. 0
BOIIPOCOB, BBITIOJTHEHHE 2
TEOPETUYECKUX 21

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

Pazpen 11. 12. Kontpoasb

11.1 ITonroroBka kK UTOrOBOMY 1 9 OIIK-1.1 JI1.1J12.3J13. 0
KOHTPOJIFO OCBOCHUSI AUCLUILINHEI 2
B (hopMme dK3aMeHa. /DK3amMeH/ 31

6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. KoHTpo/IbHBIE BOIPOCHI U 3aJaHUS

Bormpocs! mi1st mpoBeeHuUs IPOMEXXyTOYHOI aTTecTanyy B (hopMe SK3aMeHa:

1. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHUS MAcChl U SHEPIHHU, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIIEHUH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH OOBEMHBIX OTHOIICHUH, 3aKOH ABOTaJIpO W €T0 CICIACTBHUSL. METOIBI ONpeIeIeHHs
MOJIEKYJIIPHBIX MAcC ra3oB.

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

4. Crtpoenue atoma. [locrynatsr bopa.

5. KBanToBBIE 4nCna, UX GU3NUECKUI CMBICIL.

6. DneKTpoHHas opOHUTanb U «kBaHToBas stueiikay. [Ipunnun [aynu. IlpaBuno Xynza.

7. CemelicTBa s-, p-, d- i f- 37JeMCHTOB B MEPHOANIECKON CHCTEME 3JICMEHTOB. DJICKTPOHHBIE (OPMYIBI HJICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHMS MX JICKTPOHHBIX 00070YeK. DHEpPrusi HOHU3AINHN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. Tumel XUMUUECKON CBSA3U, UX OCOOEHHOCTH.

10. XumHueckasi CBA3b U €€ OCHOBHBIE XapaKTEPUCTUKH.

1. KoBaneHnTHas Xxumuyeckas CBA3b, €€ pa3HOBHIHOCTH. MeTos BaleHTHBIX CBs3eil.

12. Crioco0b1 00pa30BaHs KOBaJCHTHONW XMMHYECKOH CBA3H.

13. I'mOpran3anus aTOMHBIX SJIEKTPOHHBIX OpOMTaneil n e¢ BHUIBIL.

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

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

16. BonoponHas cBs3b, €¢ 0COOCHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

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

18. BHyTpeHHsIs1 SHEpIUst U SHTANBNHA. DHepreTndeckie dPpGEeKTsl XUMHYECKUX MPOLECCOB.

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

20. HampaBieHHOCTH caMOIPON3BOIBHOTO MPOTEKAHNS XMMUYECKUX peakiuid. Dueprus ['mboca.

21. Xumuueckas kuHeTHKa. CKOpOCTh XUMHUYECKUX PEaKIMid B TOMOTEHHOH M IeTEpOTeHHON CHCTEME.
22. BrausiHre npupoabl pearupyromux BEMECTB U TEMIIEPATYPhl Ha CKOPOCTh XUMHUYECKOH PEaKIuH.
23. BnusHue xatanusaTopa Ha CKOPOCTh XUMHUYECKOH peakiuu. MeXaHu3M JelCTBUs KaTaau3aTropa.
24. Ob6parnMele 1 HEOOpATUMBIC XUMHIECKHE PEAKINU. XUMHUIECKOE PaBHOBECHE.

25. Cwmemenue xumuueckoro paBHoBecus. [lpunnun JlelllaTenbe.

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

27. AHOMasbHbIE CBOWCTBA BOJbI, UX IIPUYUHA U POJb B IIPUPOE.

28. PactBopel. ['mapatnas Teopus .M. Menneneesa. TemnoBsie 3¢ dekTs pacTBOpeHHUSI.

29. PacTBOpHMOCTB TBEpBIX BEIIECTB B XKUAKOCTSIX.

30. PacTBOpuMOCTD Ta30B B JKHUIKOCTSIX.

31. KonrenTpamus pacTBOpPOB, €¢ BUJIBL




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

33. [ToHnxeHue naBiieHHs] HACBIIEHHOTO Mapa PacTBOPUTENS HaJl pacTBOpoM. 3akoH Payns mist pacTBOPOB HERIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. INoBeIIeHEE TEMIEPaTyphl KUIICHNAS PACTBOPOB. 3aKoH Payist I pacTBOPOB HEIIEKTPOIUTOB U 3JIEKTPOIIUTOB.

35. [TonmxeHnue Temmneparypsl KpUCTaJUIM3AMH pacTBOpa. 3aKoH Payis A pacTBOPOB HEXIEKTPOIUTOB M AIIEKTPOJHUTOB.
36. Teopust 3IEKTPOIUTUUECKON TUCCOLMALIUY.

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

38. CnaOble dEKTPONUTHI, UX AUCcoUManus. 3akoH pazbaBieHus OcTBaibaa.

39. CuJIbHBIE SJIEKTPOJIMTHL, UX AUCCOUUAIMsl. AKTUBHOCTh HOHOB.

40. Peakniny MOHHOTO OOMEHa B pacTBOpax DJICKTPOIMTOB. Y CIIOBHUS HEOOPATHMOCTH PEAKIIHH.

41. OnekTponuTHYeckas AuUcconuanus Boasl. HelTpanbHble, KUCIIBIE U IIEIOYHBIE PACTBOPHI.

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

43. I'maponus, ero KoIM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCUMOCTH I'MAPOJIM3a OT KOHLEHTpALUU U TeMIEepaTypbl pacTBOpa.
44. T'uaponu3 conelt u ero BUABI (Ha MPUMEPE YPaBHEHUH THAPOIN3a COOTBETCTBYIOIIUX COJICH).

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

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

48. CopOnust 1 e¢ BUIIBL.

49. Komnnouansie pactBopsl. CTpoeHHE KOMJIOWAHON MHLENJIBL.

50. Koarynsmust KOJUIOHJHEIX pacTBOPOB H (haKTOPHI, ¢ BBI3BIBAIOIIHC.

51. Tunel OKUCIUTENHFHO-BOCCTAHOBUTENBHBIX PEAKIUil.

52. Peaknuu oxucnenus. BakHelme BOCCTaHOBHUTEIIHN.

53. Peakiimu BoccTaHoBiIeHMs. BakHenie OKUCIUTEIIH.

54. OKUCIUTETHHO-BOCCTAHOBUTENbHAS TBOMCTBEHHOCTD.

55. ONEKTPOXUMHYECKUE CUCTEMBI. DIEKTPOAHBIE MOTEHUUAIBL U DS HANPSHKEHUM METaIOB.

56. Kopposust meTtanios u ee BUIBL.

57. Mertozp! 3alIUTHl OT KOPPO3UH METAIIOB.

58. INonsaTne xumudeckoil uneHTHGUKanuy. KadecTBeHHbIE peaKiii Ha MOHHI.

59. CocraBneHue ypaBHEHHI OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIUH, PeaKuii HOHHOrO 0OMEeHa, THIPOIN3a Colel.

3AJAHMSA JIJISI KOHTPOJILHOM PABOTHI CTYJEHTOB

3A0YHOI ®OPMbI OBYUYEHUS

PaboTa cocTouT U3 BONPOCOB, OXBATHIBAIOLINX KypC TUCLUIUIMHBI, U BBIIIOJHAETCS TI0 OJHOMY U3 YKa3aHHBIX BapuaHTOB. [lepeueHb
BapUAHTOB 3aJlaHNI KOHTPOJIBHON pabOTHI, METOIMKA €€ BBIIOJIHCHUS U HEOOX0AUMas JINTEPATypa IPHUBEACHBI B METOIUYESCKIX
YKa3aHUAX ISl HATHCAHUSI KOHTPOJIbHOM padoTsl (JIyraHckas, M.A. Xumust [TekcT] : MeTo/I.yKa3. 1Mo U3yd. Kypca | BBII. KOHTP.
paboTs! i cTy . 3a04. hopmsl 00yd. / M.A. Jlyranckas, O.}O. llanamosa, C.B. Konaparosa; HoBouepk. roc. Menuop. akaz., kag.
XUMHH U TIPUKI. 9Kostorun. — HoBouepkacck, 2013.-66 ¢.-50 3K3.). Beibop BapuaHTa onpeensercs nepBoi OykBoi GpaMuinn
CTyJICHTA H TIOCIIEeTHEH (PO 3a4eTHON KHMKKU. KaXKabIil CTYJICHT BBITIOJTHSIET KOHTPOJIBHYIO paO0OTy B COOTBETCTBHUY C
BapHAHTOM 3aJaHUs, OIPEACIIEMOTO TI0 IBYM MOCIETHUM Itndpam ero mmdpa (HOMEep CTyJeHIECKOro OmIeTa i 3a4eTHOH
kHIKKK). Hanpumep, mudp cryaenta 30512, T.e. nocnennue uudpsl ero 12. CnegoBaTenbHO, CTYIEHTOM JOJKHA OBITH BBHIIOJIHEHA
KOHTPOJIbHAs paboTa, BKIIOYAIOIIAs 3aJa4l BapuaHTa 12 B Tabmume 2.

[Iepedens BOIIPOCOB KOHTPOIBHOM PabOTHI

1. Uro Ha3bIBaeTCs DKBUBAJIEHTOM dJieMeHTa? UTo Takoe dSKBUBaJlieHTHas Macca? DKBHBaJCHTHBIH 00Bb-eM? Paccuurath
SKBUBAJICHTHBIE MAcChl yIIIEPO1a, UCXO/ISl U3 COCTAaBa OKCHIA U AUOKCUAA YIIIEpoa.

2. Urto Ha3bIBaeTCS SKBUBAJICHTOM CIIOXKHOTO BemecTBa? Kak omnpenessiroTcss 3KBUBAICHTHBIE MacChl OK-CHIIOB?
OCHOBaHHWH? BeuCINTh SKBUBAJICHTHBIE Macchl OkcuaoB amomunans Al203 u xpoma CrO3, rugpoxcunoB ammonnst NH4OH u
Gapust Ba(OH)2.

3. Yro Ha3bIBaeTCs HKBHBAJIEHTOM CJIOXHOTO BeulecTBa? Kak omnpenenstorcss SKBUBaJleHTHblE Macchl kKucaoT? Coneit?
Boraucnuts sxBuBaneHTHBIE Macchl hocdopHroii kiucnotsl H3PO4, cepoBomopoanoit kuciotet H2S, cynbdara amomunns Al2(SO4)
3 u pocdata xamprus Ca3(PO4)2.

4. BbIYMCIUTE 3KBUBAJICHTHYIO MacCcy OCHOBaHWMs, 3Hasl, 4YTO 2 T' €ro B3anMOJCUCTBYIOT Oe3 octatka ¢ 1,829 r consHoM
kucnotsl HCL

5. BbrunciuTh aTOMHYIO Maccy JBYXBaJIEHTHOIO 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOAOPOIOM CO-AepKUT 5,88 %
BOJOPOJIA.

6. BbIuMCINTh aTOMHYIO MacCy YETBIPEXBAJIEHTHOIO 2JEMEHTA, 3Has, YTO €ro okcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcua ABYyXBaJIGHTHOTO METajlIa M3PacxXoJl0BaHO 2,8 J1 BOAOPOIA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHBI PKBUBAJICHTHBIE MAaCCHI OKCHIa, METaJlIa, aTOMHasi Macca Metaiuia? Kakoit 310 metamn?

8. Ha pacrBopenue 8,43 r meramia norpedoBasiocs 7,35 r cepHoi kucnoTsl. OnpenennTs SKBUBAJICHT-HYI0 MacCy MeTajuia
1 00BEM BBIICITUBIIETOCS BOJOPOA (YCIOBHS HOPMAJIBHBIE).

9. OnpenenuTs 3KBUBAJICHTHYI0 MacCy M Ha3BaHME JABYXBAJIEHTHOIO MeTana, 2,24 I KOTOPOrO BBITEC-HAIOT U3 pacTBOpa
cepebpsiHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTs SKBUBAIECHTHYIO MacCy U Ha3BaHUE ABYyXBaleHTHOro meramna, 0,12 r KOTOpOro BBI-TECHSAIOT U3 KHUCIIOTHI
112 M1 BoJ1opo/1a, M3MEPEHHOTO MPU HOPMAJIbHBIX YCIOBHUSX.

11. IMpu cxuraauu 0,9 T TpexBaJIeHTHOTO MeTajIa HoiydeHo 1,7 T ero okcuaa. OmpenenuTs aTOMHYIO MacCy MeTaja U
COCTaBUTbH (OPMYITy €r0 OKCHJIA.

12. CKOJIbKO MOJIeH M DKBHBAJICHTOB COCTABISIOT 342 kr cynbdara amomunus Al2(S04)3?

13. CcopmynupoBaTh 3ak0H ABorazpo u ero cieactsus. Kakoit o6veM 3arnmaror 1022 Moiekyn a3oTa IpH HOPMabHBIX

ycnoBusax? Kakyio Maccy uMeeT 3T0 KOJTMUECTBO a30Ta?




14. UYro Takoe mMonb? CKOIBKO Moueif comepkurcs B 1 M3 mo6oro raza npu HOpMaidbHBEIX yCIOBHAX?

15. ITnoTHOCTH MapoB cepsl MO KUCIOpoAy paBHA 8. M3 CKOIBKUX aTOMOB COCTOMT MOJIEKyJa Cepbl?

16. Macca 1 51 KpUNTOHA NIPU HOPMAJIBHBIX YCIOBUAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMT MO-JIEKyJa Ia3a KpUITOHA?
17. Kaxkoit 06peM mpu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razoB pasHa 1,34 1, a apyroro — 1,26 r. BEIYHCTUTD MOJIEKYISPHBIE MAcChl 3TUX Ta30B, UX
TUIOTHOCTH 110 BOJOPOAY U YUCIIO MOJIEKYJ B 1 JT KaX0ro0 rasa.

19. CkonbKo a) Mosteit; 0) MOJIEKYJT BOAOPOaa COACPIKUTCS B 5 M3 3TOr0 rasza, H3MEPEHHOTO TP HOP-MAlIbHBIX yCIOBUSIX?
20. Kaxkoit 06beM npu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 0,1 Momb okcuna a3ora N2O; 6) 0,5 skBU-BaneHTa BOJOPOAA
H2; B) 0,3 momnb okcuaa yriepoaa CO?

21. Kaxne BemecTBa Ha3bIBaroTCs okcumamu? JlaTh KIacCH(UKAIMIO OKCHIOB, IPHUBECTH PHMEPHI M JaTh CHCTEMaTHICCKHE
Ha3BaHUSL.

22. Uro sBnsieTcsl BaKHEHIIMM MPU3HAKOM OCHOBHBIX OKCHIIOB? [IpHBeCTH MpUMEpH COOTBETCTBYIO-IIMX pEakuuil U 1aTh
Ha3BaHUs B3aUMOJIEICTBYIOIINX BEIIECTB 10 CUCTEMATHUECKON HOMEHKIATYpE.

23. Uro sABnsieTCs BaKHEMIIMM IMPU3HAKOM KUCIOTHBIX OKCHI0B? IIpuBeCTH MpUMEpHl COOTBETCTBYIO-IIUX PEAKIUM U AaTh
Ha3BaHUS B3aUMOJICHCTBYIOIIUX BEIIECTB 10 CHCTEMATHYECKON HOMEHKIATYPE.

24. B uem ocobeHHoCTh aMpoTepHbIX OKcHI0B? Kakne M3 NMpuBEIEHHBIX HMXKE OKCHAOB 00JalaroT aM(OTepHBIMH

cpotictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepauTh aM()OTEpPHOCT COOTBET-CTBYIOMINX THIPOKCHIOB PEAKIAAMH U

Ha3BaTh B3aHMOACHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIECKOIl HOMEHKIIAType.

25. Kakue BemecTBa Ha3bIBalOT ocHOBaHMAMHU? Hamucate GopMyIibl THAPOKCHIIOB, COOTBETCTBYIOMMX okcuaam: Cu20O, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CUCTEMATUIECKONH HOMEHKIATYPE.

26. C KakiMH W3 TEePEeUHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBats ruapokcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hanucath ypaBHEHHS PEaKIiii H Ha3BaTh B3aUMOAEHCTBYIOIINE BEIIECTBA 10 CHCTEMAaTHIECKOIl HOMEHKIIATYype.

27. Kaxue BemecTBa Ha3bIBaIOTCS KucnoTtaMu? YTO Takoe OCHOBHOCTb KHCIOTHI? IIpuBecTH mpUMepbl OJHO-, IBYX- U
TPEXOCHOBHBIX KHCIIOT. HammcaTs peakiiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTEeMaTHIEeCKOIl HOMEHKIIATYpE.

28. C xaxumu u3 okcuoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kucinora? Hamnu-cats
COOTBETCTBYIOLIME PEAKIIUU U HAa3BaTh B3aUMOJICHCTBYIOIME BELIECTBA 10 CUCTEMATHUECKON HOMEHKIIATYpE.

29. Kaxue peaknum xapakrepHsl 1t kucinoT? [IpuBecTu mpuMepsl TakuMX peakuMid 71 a30THOM KUCIIOTHI M Ha3BaTh BCE
B3aMO/ICHCTBYIOIUE BEIECTBA [0 CUCTEMAaTUIECKOH HOMEHKIAType.

30. Kakue u3 mepedyrcaeHHbIX HHXKE KHCIOT MOTyT oOpa3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Harmcats opMyITel KHCITBIX COJeil M Ha3BaTh MX IO CHCTEMAaTHIECKOW HO-MEHKIIAType.

31. Kaxne BemecTBa Ha3bIBArOTCS COMAMHU? J[aTh KIacCH(PUKAIUIO COJeH, MPUBECTH NPUMEPhI CPeI-HUX, KUCIBIX, OCHOBHBIX
coJiel ¥ Ha3BaTh UX 10 CHCTEMATHYECKOW HOMEHKIIATYpe.

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

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

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

35. U3 nepeuns coseid, GopMyIbl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTACIBHO: a) OCHOBHBIC COJIH; 0) HOPMAlIbHBIC

(cpemHUE) COMM; B) KUCIBIE COJIH; T) IBOMHBIC comy; 1) KpucTtamtoruaparel: CaSO4«2H20, KHCO3, CuS04, Na2C03+<10H20,
Na3PO4, PbOHNO3, KAI(SO4)2.12H20, NH4HS, Mg(Cl04)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwucats ypaBHeHus peakuuid oOpasoBanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3au-MOACHCTBUSA: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB; 0) OCHOBAHHSI M KUCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCH/IA M KHCJIOTBI; T) OCHOBAHUS H

KHCJIOTBL.

37. Hanwucats ypaBHeHus peakuuii obpasoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbTaTe B3auMOACHUCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB,  0) OCHOBAaHHS U KUCJIOTHOTO OKCHIA; B) OCHOBHOTO OKCHA M KHCIIOTHI; T) OCHOBAHHS
KHCJIOTEL.

38. Hammcats ypaBHEHHs peaxiui, JIOKAINX B OCHOBE MONYyYCHHS BaXHEHIMX ynoOpenuit — cynep-¢ocdara Ca(H2P0O4)2,
npeuunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. HazBate conu, BXOASAIINE B COCTaB 3TUX yIOOPEHUI.
39. Hanwucats GopMysisl KHCIOT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanucaTh ypaBHEHHUST peakinuit
B3aNMOJICHCTBHS 3TUX KUCIIOT C THAPOKCHIOM KaJIiisl M Ha3BaTh ITOJyYSHHBIE CO-JIU [0 CHCTEMAaTHIeCKOH HOMEHKIIAType.

40. C KakiMU W3 TEepPEeUYHCIICHHBIX HIDKE BEIecTB OyJeT pearnpoBarh consHas kucinora: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocraBuTh ypaBHEHHUS pEeaKUii 1 HA3BaTh MOJIyYEHHBIC BEIIECTBA [10 CH-CTEMAaTHYECKOH HOMEHKIIATYpe.

41. KBaHTOBBIC YnCIa ANIEKTPOHA: 0003HAYCHUE, IPHHUMAEMbIC 3HAUCHNUS, GU3HUCCKUH CMBICT. UTO XapakTepu3yeT ITaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTaibHOe kBaHTOBoe umcio? Kak oHO Belpaxkaercs? UTO 03HAUaeT MOHATHE «IHEPreTHUECKHe

noaypoBHU»? YeMy paBHO MaKCHMAJILHO BO3MOYKHOE YHUCJIO 3JIEKTPOHOB Ha KAKIOM U3 moaypoBHei? Kakue popMbl UMEIOT
AJIEKTPOHHBIE O0Jaka s-, p-, d-, f- aekTpoHOB?

43. Kakoe U3 KBaHTOBBIX YHCEJ OIpeesieT OPUCHTAINIO SIEKTPOHHOr0 obsiaka B IMpocTpaHCTBe? CKOIBKO
HPOCTPAaHCTBEHHBIX OPHEHTALNH BO3ZMOXKHO: ) JUIsl S- DIIEKTPOHOB; 0) 11 p- AIEK-TPOHOB; B) 11 d- u f- aekrpoHoB?
44. CocCTaBUTh 3IEKTPOHHYIO (hOPMYITy 3/IeMEHTa, Ha M-3HEpreTHYeCKOM ypOBHE KOTOPOro Haxoautcst 10 31IeKTpoHOB.

Pacnipeenuts Bce AIIEKTPOHBI aTOMA STOTO JIEMEHTA 10 YPHEPTEeTUIECKUM sTueiikaM. B kakoM mepuoie, rpyIine U IOATpyIIe
MIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT DIIEMEHT?

45. CocTaBHTh IEKTPOHHYIO (DOPMYITy dJIeMeHTa, Ha N-3HepreTHYecKOM ypOBHE KOTOPOTO HaXoAUTCs 12 3IeKTPOHOB.
PacriperenuTh BCe 3IIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 YHEPreTHUECKIM sSaeiikaM. B kakom meprose, rpyIie u HoArpyIIe
MIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT DIIEMEHT?

46. CdopmynuposaTs npasuio ['yuaa. Ilouemy Ha mocneaHeM 3IEKTPOHHOM CIIO€ Y MEIU U XpOMa HaXOAUTCS TONBKO MO
OJTHOMY S- 3JIEKTPOHY?
47. Kakoe mMakcuMmanbHOE YHCIIO HJIEKTPOHOB MOXKET HAXOAWTHCS Ha S-, p-, d- 1 f- moxyposHax? [Ipu-BecTn mpuMepsL.

48. N3006pa3uth cTpoeHue 3JIEKTPOHHBIX 000JI04YeK aTOMOB JKeJle3a U KPUITOHA




a) DIIEKTPOHHOH (hopMyIIOit;
0) SHEpreTHUECKUMH STUCHKAMH.

49. [Togemy BO BTOpPOM IEpHOAE NEPUOJMUECCKON CHCTEMBI HE MOXeET OBITh Oosiee BOCEMH 371eMeHTOB? OOBACHHUTH 3TO,
HCXOJIS U3 CTPOCHHUS aTOMOB.

50. N306pa3uth pacnpeneseHue dIEKTPOHOB MO KBAHTOBBIM SUEHKaM B aTOMax aprosa, Kajblus, ¢oc-¢popa.

51. YTo Ha3BIBAETCSl HOPMAIBHBIM WJIM OCHOBHBIM COCTOSTHHEM aToma? UTo Ha3bIBaeTCsl €ro BO30YK-IEHHBIM COCTOSTHHEM?
M300pa3uth pactpeneneHne IeKTPOHOB M0 KBAHTOBEIM SUEiKaM B HOpMaJIb-HOM H BO30Y)KJICHHOM COCTOSTHHHU CEpPHI U XJI0pa.

52. INogemy xucmopox u Gprop MPOSBIAIOT MOCTOSHHYIO BAJICHTHOCTh, a UX aHanord B VI u VII rpyn-nax nepuoandeckoi

CHUCTEMBI CE€pa U XJIOp — nepeMeHHy}o? I/I306pa3HTL pacnpeacICHUEC 3JICKTPOHOB aTOMOB 3THX 3JICMCHTOB 110 KBAHTOBBIM s;YeiikaM B
HOpPMAaJIbHOM U B036y)KI[eHHOM COCTOSHUAX.

53. CocTaBHUTh MOTHBIE 3IEKTPOHHEIE (DOPMYIIBI IIe3Usl, TepPMaHUs, BaHAIHUA U AUCTIPO3us. K KakuM 3JIeKTpOHHBIM
ceMelicTBaM MPUHAAJIEKAT ITH DJIEMEHTHI?

54. CocTaBHTh IOJHBIC YIEKTPOHHBIC (HOPMYIIBI KAIBIHS, MM, CBUHIA W IUTyTOHHSA. K KaKiM 3JICK-TpOHHBIM CeMeicTBaM
TpUHAIJIEKAT 3TH SIEMEHTHI?

55. Kak u3MeHSIOTCSI CBOMCTBA P- 3JIEMEHTOB C yBEIWYEHHEM 3apsIOB sIEep UX aTOMOB: a) B Mpefenax JaHHOTO HepHona; 0)
B Ipezenax JaHHOW rpynnbl. OTBET NPOMLUTIOCTPUPOBATh IPUMEPAMHU.

56. Kakue 31eMeHTBI TepHOAMYECKON CHCTEMBI TIPEICTABISIIOT COOOH caMblii aKTUBHBIN METalll U Ca-MbI aKTUBHBIH
HemeTan? JlaTh 0OBSICHEHUS U COCTaBHUTh MTOJHBIE 3JICKTPOHHBIEC (POPMYJIIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe NMOTEHLMAN MOHU3AMU >JeMeHTa? UTo Takoe CpPOACTBO K ANEKTpoHy? Kak M3MEHSIOTCS 9TH BEJIWYHMHBI C
BO3pacTaHHEM 3apsifa siipa 3JEMEHTOB B MpeJesiax: a) Ipymmnsl; 0) nepuona?

58. B yeM 0cOOEHHOCTD IIEKTPOHHOTO CTPOCHUS JIAHTAHOUIOB M aKTHHOWJIOB M KaK OHA OTpa)kaeTcs Ha WX XUMHUYECKUX
CBOMCTBax?

59. BasieHTHBIE 3JIEKTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOPMYJIaMH: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH JIEMEHTHI U COCTaBbTE MOJHEIE 3JICKTPOHHEBIE (POPMYJIIBI HX aTOMOB.

60. B anexTpoHHBIX (hOpMyIax aTOMOB YETHIPEX AJICMEHTOB COACPXKUTCS: a) 9 s- 3MeKTpoHOB; 0) 16 p- amexrpoHOB; B) 14 d-
9JIEKTPOHOB; T) 27 - a1ekTpoHOB. COCTaBUTH MOJIHBIE YJIEKTPOHHBIE (POPMYJIIBI ITUX DJIEMEHTOB M HAa3BaTh UX.

61. Jlate oOmine mpecTaBIeHHs 0 BOSHUKHOBEHHH XHMHUYECKOH CBS3M M €€ OCHOBHBIX XapaKTepUCTH-KaX. UTo Takoe JIHHA
cBs3M, ee 3Heprus? Yto Takoe BajeHTHbIE yuibl? [TpuBecTH npuMepsl.

62. CcopmynmupoBaTh OCHOBHBIE MOJNOXKEHUS MeToza BaneHTHBIX cBs3elt (BC). Omucarts ¢ mosunuit meroga BC crpoenue
Moutekys1 H2 u N2.

63. IpuBecTH mpUMepsI MOJIEKYI BEIIECTB, B KOTOPBIX aTOMBI COCIHHSUINCH ObI KOBAJICHTHOM IOJISP-HOW M HETIOISPHOM
CBS3BI0. 11300pa3uTh CXEMbI CTPOCHHUS 3THX MOJIEKYJL.

64. [IpuBecT mpuMep MOJEKYIBl ¢ Sp- THOpUAN3alMel IeKTPOHHBIX 007aKkoB. Kakoil yron Mexay CBS3sSMH B 3TOM
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

65. [IpuBecT mpUMep MOJEKYIBI ¢ Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakue yripl MEeXAy CBS3SIMH B 3TOH
Mornekyne? M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

66. [puBecTH mpuMep MOJIEKYJBI C Sp3- THOPHIM3aUCH 3ICKTPOHHBIX 00JIakoB. Kakue yriisl MEeXIy CBS3SMHU B 3TOU
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

67. Nzobpaszuts crpykrypabie Gopmyinsl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETIEHH
OKHCIIEHHOCTH DJIEMEHTOB B 3THX cOoeAMHEHMsIX? Kakue THIIbI XUMUYECKHX CBA3EH HMEIOT MECTO B MX MOJIEKyJIax?

68. Yro Takoe G- u T~ cBs3u? M300pa3suTh reOMETpUIeCcKylo cxeMy oOpa3oBanusi Mosiekydl H2 u N2. Ckonbko 6- U 7- CBs3ei
B ATHX MOJIEKyJIax?

69. Kakue tumer xummuueckoil cBsizu UMeEIOT MecTo B coenquHeHusix FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBUPOBATb.
70. Kakue xapakrepuCTHK{ HCHONB3YIOT JUIS OLIEHKM KOBajleHTHOW cBsa3u? IlpuBecTr nmpumepsl.

71. Hammcath ctpykrypHble ¢hopmyinst HNO3, H2SO3, KMnO4. Vka3aTh CTEIIEHH OKUCICHHOCTH 3JIE-MEHTOB B 3THX
COCAMHEHUSX U 0XapaKTePHU30BATh TUITEI XUMUIECKHUX CBA3EH B 3THX MOJEKYJIaxX.

72. Kak mpoucxoauT Bo30y>KIEHUE DJIEKTPOHOB U THOpUIM3ALUsS AJIEKTPOHHBIX opOuTaneit? Buabl rubpuanzanuu.
ITpuBecTu npuMepHI.

73. Kaxk o6pasyercs nonHas cBa3p? Kakie ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMe-pHl.

74. B gem 0cOOEHHOCTH TOHOPHO-aKLIENTOPHOH cBsA3u? OOBSICHUTH UX Ha IMpHMepe 0oOpa3oBaHUs Ka-THOHA NH4+.

75. Kak o0pasyercsi xumudeckas CBsi3b B KpUCTaIax MeTauioB? Kak 3aBHCAT BaxkHeime (u3nde-ckue CBOHCTBA METAIOB
OT 0COOEHHOCTEH METAINTHIECKOH CBS3H?

76. JlaTh XapakTepucTuKy BoIOpoAHOH cBs3u. Kak Biusier oOpasoBanue aumepoB Boabl (H20)2 Ha ee ¢puzndeckue
cBoiicTBa?

77. Kakue THITBI XUMHYECKOH CBSI3M MMEIOT MecTo B MoJiekynax NH3, CO2, CI2? M300pa3uth reoOMeT-pHYeCcKOe CTPOCHHE
MOJIEKYI ¥ CXeMBI IepEKPBIBAaHHS HJICKTPOHHBIX 00IaKOB.

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

79. N300pa3uTh 3NEKTPOHHBIME YpaBHEHHUsIMH Tiporiecchl oOpa3oBanus monekyn KCI, Na20, Al203. Kakoit tum
XUMHUYECKOH CBA3H UMEET MECTO B ATUX COEAUHECHUAX?

80. Uro Takoe OTHOCUTENbHAS AJIEKTPOOTPHLATENILHOCTh AJIEMEHTA U KaK OHA BIMSIET Ha CTENEHb MO-JISPHOCTH CBSI3U aTOMOB
nByx anementoB? Kakas usz monexyn HF, HCI, HBr u HI nan6onee nonspua?

81. Oxcnp xenesa (III) MoxkeT OBITH BOCCTAaHOBIICH Pa3IMYHBIME BOCCTaHOBHTENIMH TpH 298 K:

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

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

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

Ornpenenuts U3MEeHeHre YHTAIbIUN AH® B KaK0M U3 3THX peakiHi.

82. Boruucnuth 3Hauenne AH® i mpoTekaommx B )KUBBIX OpPraHW3Max Peakuuil MpeBpaIleHus! ITI0-KO3bl:




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

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

Kaxkast 3 9THX peaximii 1aeT OpraHiu3My OOJBIIIe SHEPTHH?

83. TennoBoit a3dexr peaknuu rameHuss U3BECTU

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

paseH 65,3 kJ[>x. CKOJbKO TEIUIOTHI BhIJIE-IMTCS NpH TrameHnn 100 Kr HerameHon U3BeCTH BOJIOH?
84. BoccranoBnenune nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

PbO2 (x) + H2 (r) = PbO (x) + H20 (1) — 182,8 xJ{x

OnpenenuTs CTaHAAPTHYIO TEILTOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUTOTHI BBIIGNUTCS NPH OKUCIECHHH | M3 aMMMaka, ©3MEPEHHOTO MPH HOPMAIBHBIX YCIIOBHUSX, IO PEAKIIHH:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasHoii ra3z mpezncrasiseT coboil cMech paBHBIX 00bEMOB BoJopoAa U okcuaa yraepona (II). Haiitu xonndectso
TEIUIOTHI, BBIJCIAIONICHCS npH cxxuranuu 1 M3 BoasiHoro rasa (mo CO2 n H20), u3MepeHHOTO IPH HOPMAJTBHBIX yYCIOBHUSX.

87. BbruncnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00kure 1 kT cynbduma MUHKA IO PEaKINH:

27ZnS (x) + 302 (1) = 2Zn0 (x) + 2502 (r), AH° =-943,6 x[Ix

88. Ornpenenuth cranaapTHyo sHTanbnu0 (AH®) o6pasoBanus PH3, ncxoas u3 ypaBHeHHS:

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

89. Hcxons u3 TemoBoro 3¢ dexra peakmun

3Ca0 (k) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 kJlx
onpenenuth AH® oOpa3oBanus oprodoc-darta kanbIus.

90. Coxoxensl ¢ obpazoBanneM H2O (r) paBHBIe 00BeMbI Bogopona u anermieHa C2H2, B3ATHIX IpH OJMHAKOBBIX YCIOBHSX.
B kaxoM ciydae BeIAETHTCS Oonblie TemoTs? Bo ckonbko pa3?

91. UYro Takoe 3HTPONUS M B KaKUX €AMHUIIAX OHa BbIpaxkaercsa? Kak n3aMeHsieTcs SHTPOIHS C BO3pacTaHHEM TEMIIEpaTyphl U
npu (a3oBEIX mepexonax?

92. UYro Takoe m300apHO-M30TepMUUECKrii moTeHnman (3Heprus ' m66ca)? Kax ompenenserca m3meHenue >neprun [mdoca B
pe3yJbTaTe XMMUYECKOH PeaKiMy U Kak OHO BIIMSIET Ha HAIPaBIEHHOCTb PEAKIUH?

93. Paccuutats u3mMeHenue sHepruu ['mb0ca B peaknusx:

a) 2Fe (k) + A1203 (k) = 2Al () + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A203 (k)
H yKa3aTb, KaKas pCaKuus CHOCO6H3 IPO-TCKAaTh CaMOIIPOMU3BOJILHO.

94. Berunennts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM W peardpyro-IIUX BEHIECTB M ONPEICIHTh, BO3MOXKHA JIH 3T
peaxuusl.
95. Borauciute AG® u AS® peaxuuun

NHA4CI (x) + NaOH (x) = NaCl (x) + H20 (r) + NH3 (1).

MOXHO JTM HCHIOJTB30BATH 3Ty PEAKIHIO TS OTyYeHNS aMMHaKa IIPH CTAHAAPTHBIX YCIOBHUSX?
96. BbIuncinTh 3HaYeHUsT CIEAYIOIIMX PEeaKUii BocCTaHOBIeHMs okcuaa xenesa (I1):
a) FeO (k) + 4 C (rpadur) = Fe (k) + %2 CO2 (1)

0) FeO (k) + C (rpagur) = Fe (x) + CO (1)

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

IIpoTekanue Kakoi U3 ITHX peakiHii HauboJee BEPOSTHO?

97. PaccunTares 3HadueHHs CIEAYIONMX PEaKUUil U yCTaHOBUTb, B KAKOM HANpPaBIEHUH OHU MOTYT IPOTEKATh
CaMOIIPOM3BOJIbHO B CTAHJIAPTHBIX YCIOBUX Ipu 25 °C:

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

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

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

98. Kakne u3 mepedncieHHBIX OKCHIOB MOTYT OBITH BOCCTAHOBIIEHBI BOAOPOAOM IO cBoOomHOTrOo Me-taymmta mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue 13 mepedyrcIeHHbIX OKCHOB MOTYT OBITh BOCCTAHOBJICHBI JI0 CBOOOJHOIO MeTaiuia aqroMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OnpenenuTb CUCTEM:

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

101. UeM u3MepsieTcss CKOPOCTh XUMHUUECKOH Peakiu U OT KakuX (PaKTOpOB OHA 3aBUCHUT?

102. PaccunTare BeIMYMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecny npu KOHIIEHTpauusx Be-11ecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakuuu paBHa 610-5 Monb/(J1*MUH).

103. Bo ckonbpko pa3s cienyeT yBeIMYMTh KOHLEHTPalUUIO BellecTBa B B cucreme

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

YTOOBI IIPH YMEHBIICHNH KOHIICHTPAINH BeecTBa A B 4 pa3a CKOPOCTh MPSMOI peakny He H3MEHU-TIach?

104. Peaxnus mexny BemectBamMu A u B mporekaer no ypasHenuto 2A + B = A2B. KonueHTtpanus Be-1ecTBa A paBHa 6
MoJIb/J1, BemectBa B — 5 monb/n. KoHcTtanTa ckopocTu peakiuu paBHa 0,5. BoIYuc-muTh CKOPOCTh XMMHUYECKOH PEaKIiy B
HavyalbHbIH MOMEHT BPEMEHHU U B TOT MOMEHT, KOTJIa B peak-IIMOHHON cMecu octaHercs 50 % BemecTsa B.

105. B kakoMm HarpaBlIeHUM CMECTUTCS PABHOBECHE PEaKINH:

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

IpU yMEHBIIEHUH 00beMa B CUCTEME B JiBa pa3a?

106. Peaxuus mpoTtekaeT 1o ypaBHEHHIO

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

Kax u3mMeHHTCs CKOPOCTh peakiuy mocje pa3daBieHus pearupymouieit cmecu B 4 paza?




107. Kak m3menurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (T), ecnu JaB-JeHWE B CUCTEME YBEJIUYUTH B 4
paza?

108. JIBe peaxiuu mpu temrepatype 20 °C mpoTekaloT ¢ OJMHAKOBOI CKOpPOCTHI0. TemmepaTypHBIi ko-3)(OHUINEHT CKOpOCTH
HepBoii peaknuu paBeH 2, BTopoi 3. Kak OymayT OTHOCHTBCS MeX Ty CO00H CKO-POCTH peakiuii, eciii ux nmposectu npu 60 °C?

109. OnpenenuTs TeMIepaTypHbIil KO3(QGUIMEHT CKOPOCTU PEaKIMH, €CNIU NP MOHMKEHUH Temnepa-Typsl Ha 50 °C peaxuus
3amesieTcs B 32 pasa.

110. Peakmust mpoTekaeT Mo ypaBHEHUIO:

4HCI (r) + 02 (r) [ 2H20 (1) + 2C12 (v);  /x.

Kakumu n3aMeHeHUsIMH JaBJIeHHs, TEMIIEPaTypbl U KOHIIEHTpaLUil pearupyomux BEeMeCTB MOXKHO CME-CTHTh €€ paBHOBECHE

BIIPaBO?

111. Kakoe cocrosHEE CHCTEMBI HAa3bIBACTCS XUMHUYECKIM paBHOBecHeM? [lepeuncinTs Mpu3HAKi HC-THHHOTO XHMHYECKOTO
paBHOBECHSI.
112. YTo Takoe KOHCTaHTa XUMHYECKOro paBHOBecusi? Hamucare BbIpa)k€HUs] KOHCTAHT PABHOBECHS PEaKI[HA:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [] MgO (1) + CO2 (1); FeO (1) +
CO (r) [ Fe (1) + CO2 ().
113. Kax noBnusieT NOBbILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICAYIONIMX 00pPaTHMBIX PEaKIHii:
N204 (r) [J 2NO2 (1), = +184,6 xJlx
2CO (r) 1 CO2 (1) + C (1), =-172,5 xJlx
CO (r) + H20 (r) 11 CO2 (1) + H2 (1), =-41,2 xllx
114. Kax noBnusieT NOBBIIIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICIYIONIMX 00pPaTHMBIX PEaKIHii:
C (1) + CO2 (r) [J 2CO (1), = +172,5 xllx
2H2 (r) + 02 (r) I 2H20 (1), = -483,6 xJlx
N2 (r) +02 (r) [J 2NO (1), = 180 x/Ix
115. B kakux W3 IpUBENECHHBIX HIDKE pEakUUi U3MEHEHUE JaBJICHUs HE BBI30BET CMELICHUS PaBHOBECUS U ModeMy?

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

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

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

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

116. Hamucats BeIpaXkeHUsS] KOHCTAHT PABHOBECHS CIETYIOIIUX OOpPaTUMBIX XUMHUYECKUX PEaKLIUil:

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

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

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

117. VYka3arh, KAKUMH M3MEHEHHSIMHU TeMIepaTypbl, JaBJICHUs M KOHLUEHTPALUUH pearupylomuX BEeUIECTB MOXKHO JOOUTHCS
MaKCHMaJIBHOTO BBIX0J1a aMMHaKa 0 PEaKLHu:

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

118. Peakuus mpoTekaeT IO ypaBHEHMIO:

2S02 (r) + 02 (r) J 2S03 (1), = -284.2 x/Ix.

H3MeHeHneM KaKix MmapaMeTpOB MOYKHO JIOOUTHCS CMEIIEHHS PABHOBECHS B CTOPOHY 00pa3oBanus ok-cuna cepsl (VI)?

119. Ha ocroBannu npuanuna Jle-Illatense onpenenure, B KAKOM HallpaBIEHUH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) NpH
MIOHMKEHUH TEMIIEpaTyphl; 0) IpU YBEIUUECHUH ABICHUS:

a) CO (r) + 2H2 (r) J CH30OH (1r); <0

6) PCIS5 (r) [ PCI3 (1) + CI2 (1); >0

120. Kakumyn u3MeHEHUSIMU TeMIIepaTyphl M AaBICHHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IIPO-AYKTOB Pa3lOKEHUS?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

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

121. UYemy paBna MaccoBas noist NaCl B pactBope, cogeprkameM 3 MOJIb XJIOpUAa HATpUSA B 2 KT pac-TBopa?

122. Cwmemanu 50 r 30 %-Horo pacTtBopa HekoToporo BemecTsa U 140 r ero 45 %-Horo pactBopa. Bel-uucnuTh MaccoByro
JIOJIIO TOJTyYEHHOTO PacTBOpa.

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

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BeliecTBa coaepxurcs B 200 mo:

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

125. B 1,5 1 0,125 H. pactBopa comepxutcsa 13,91 r pacTBopeHHOTrO BemecTBa. HaiiTu ero KBUBaJIEHT-HYIO Maccy.

126. Cxonbko MuutmiutpoB 0,1 H. pactBopa H2SO4 notpebyetcst as B3aumoaeiicteus ¢ 200 min 0,5 H. pactBopa BaCl2?
Uemy paBHa Macca 00pa3yromerocs ocaika cynbhara 6apus BaS04?

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

128. Beruncnuts Momspaocts 10 %-Horo pactBopa HNO3 mnotHocTeio 1055 kr/m3. Ckonbko rpammoB HNO3 conmepxutes B
2 1 3TOTO pacTBOpa’?

129. "3 400 r 40 %-noro (o macce) pactBopa H2SO4 BemapuBannem ynammn 50 T Bogsl. YeMy paBHa MaccoBasi OIS
H2S04 B ocraBmemcs pactBope?

130. ITmotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBUHCIHTS HOPMAIBEHOCTB, MOJISIPHOCTB,
MOJISIITBHOCTB PAacTBOpA.

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

132. Ckospko uTpoB 24 %-Horo pactBopa KOH (motHocThio 1218 kr/mM3), HEOOXOIMMOTO AJIS 3aJIUB-KU ILIEIOYHBIX
AKKyMYJISITOPOB, MOXHO IPpUToToBUTH U3 10 1 48 %-Horo pactBopa KOH (tutotHO-cTRIO 1510 KI/M3).

133. CKOJIBKO MWJUTHIINTPOB KOHIIGHTPHPOBAHHON CEPHOM KHUCIIOTHI IIOTHOCTHIO 1840 xr/M3, comepka-meit 96 % H2S04,

HY’KHO B34Tbh JJIs1 mpurotosieHus 3 11 21 %-Horo pactBopa (m1oTHOCTHI0 1260 kr/M3), HEOOXOIUMOTO JUIs 3aTUBKU KUCIIOTHOTO




akKymymsitopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHoit kucnothl (toTHocTh 1070 kr/mM3) moTpebyercs i HelTpaiu3anuu
pacTBopa, copepxamiero 32 r NaOH?

135. Beranennts MaccoByro m0M0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mmotrHocTs 1310 xr/Mm3).

136. Cxonpko MUITHIMTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotrHocTts 1840 xr/M3) motpely-ercs mis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJTBHOCTh W MOJISIPHOCTE 35 %-HOro pactBopa oprodochopHoit kucnotsl H3PO4 (mmotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COEPAKUTCA B 1 11 3TOTO pacTBopa?

138. CkoJpko: a) rpammoB; 0) moneid xmopuzaa xenesa (III) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa C IUIOTHOCTBIO
1342 xr/m3?

139. B xakoit macce BoxsI Hamo pacTBoputh 67,2 1 raza HCl, n3mepeHHOro Ipu HOPMAIBHBIX YCIOBHAX, YTOOBI MONy4YHTh 10
%-Hblii (110 Macce) pacTBOP CONSHOMN KUCIOTHI?

140. Kaxkoit 06vem Bogbl Hamo npudauth K 100 mir 20 %-Horo (o macce) pactBopa H2SO4 (tutotHOCTh 1140 Kr/M3), 9TOOBI
MoJTy4uTh 5%-HBIi pacTBOp?

141. BeruncnnTs ocMOTHUYECKOE JaBICHHE pacTBOpa, coiepskaimero B 1,4 1 63 r rmoko3sr COH1206 npu 0 °C.

142. Haiitn ocmoTnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

143. IIpu 0 °C ocmoTuueckoe aasneHue pactBopa caxapa C12H22011 paBuo 3,55°105 Ila. Cxonpko rpaMMoB caxapa
conepxurcs B 1 11 pactBopa?

144. [Ipu xaxoii TemmepaType OCMOTHYECKOE NaBlieHHE pacTBopa, coiepikamiero 18,6 r anmimaa COHSNH?2 B 3 1 pactBopa,
nocturuer 2,84¢105 I1a?

145. PaccuntaTe MONEKyISpHYIO MacCcy HEIJEKTPOJIUTA, €CIU B 5 JI pacTBOpa COAEPXKUTCA 2,5 T HEIJIEK-TPOJIHTa, a
ocMOTHUECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.

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

147. BerancinTs naBneHune BoasHoro mapa Hax 10 %-ueiM pactBopom kapbamuma CO(NH2)2 B Boxe npu temneparype 100 ©
C

148. BbIYHCIUTE MOJIEKYJISIPHYIO MAacCy TJIFOKO3bI, €CIIM JIaBJICHHE BOSHOTO Mapa Haj pacTBopoM 27 T riatoko3sl B 108 T BozbI
npu 100 °C pasno 98775,3 Ila.

149. Jasnenue mapa Bogsl mpu 30 °C cocrasuser 4245,2 I1a. Cxompko rpammoB caxapa C12H22011 cne-xyer pacTBOpUTH B

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

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KOIU4eCTBE BOABI CIENYET PACTBOPUTH 16 T METUIOBOIO
cinupta CH3OH ans monyueHust pactBopa, AaBieHue napa kotoporo coctasiser 1200 I1a npu Toii xe Temnepatype? Borancinth
MaccoByto goito CH30OH B aTom pacTBope.

151. JaBnenue mapa pactBopa, conmepxamiero 155 v anmmuaa COHSNH2 B 201 1 adupa npu HEKOTOPO# TeMIiepaType paBHO
42900 ITa. NaBnenue mapa 3¢upa npu 3toit Temneparype paBHo 86380 [1a. Pac-cunrats MoneKkyIspHyI0 Maccy 3¢upa.

152. Cxonbko TpammoB HadTamuaa C10H8 pactBopeHo B 2 kr OeH301a, €ciid 3TOT PacTBOP KpHcTauiu3yeTes mnpu 3,45 °C?
TeMneparypa kpucTauM3anuy yuctoro 6exsona 5,40 °C, a ero kprockonudeckas koncranra K = 5,1 °C.

153. OmnpenenuTs MOJIEKYJSIPHYIO Maccy kKaM(opsl, eciau pacTBop, copepxamuit 0,552 r ee B 17 1 adu-pa, KUt mpu
temneparype Ha 0,461 °C Bole, yeM 4ucThIN 3up. D0yamuckonuyeckass KoHcTaHTa agupa pasa 2,16 °C.

154. Crkonbko stmnenrukonst C2H4(OH)2 HeoOxoauMo 100aBUTH K 5 J1 BOJBI, YTOOBI MOJNYYUTh aHTH-(PU3, 3aMeP3aI0IIHi
npu -15 °C? Kpuockonnueckast koHcranTa Bozbl K = 1,86 °C.

155. BbIuncInTh KPHOCKONIUYECKYI0 KOHCTAHTY BOABI, 3Has, uTo 11 %-HbI BogHBbI pacTBOp 3THIIOBOrO crimpra C2HSOH
Kpuctaumsyercs npu -5 °C.

156. BrruncnuTh TeMreparypy KpucTaJTM3alul pacTtBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BojgsI.
Kpuockonuueckas koncranta soasl K = 1,86 °C.

157. PactBop, coctosmuit u3 9,2 r iiona u 100 T MeTuinoBoro cnupTta 3akunaeT npu 65,0 °C, a yucteiid ciupt — npu 64,7 °C.
D0ymnockonuyueckas kouctanta cnupra E = 0,84 °C. U3 ckoabKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO o1a?

158. ITpn xakoi TPHONM3UTENEHO TeMIepaType OyaeT KumeTh B Kprcraum3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIHpTa
C2H50H B Bone? D0ymnmnockonuueckas koncTanrta Bogsl E = 0,52, a kpuockonmueckas K = 1,86 °C.

159. KaxkoBa temmneparypa KumneHus pacTBOpa HEdJIEKTposiuTa, cojepxkamiero 3,01+1023 Monekynn B JTUT-pe BOIbI?
D0yILTHOCKOTTNYeCKast KOHCTAHTa BOJIbI E=0,52°C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3st C6H1206?
O0yTMOCKONTMYecKast KOHCTaHTa BOJbI E=0,52°C.

161. Omnpenenutb pH u pOH pactBopa, comepxkariero 6,75¢10-10 moms/m1 OH™.

162. Haiitu crenens aucconuanuy cepoBOIOPOAHON KUCTIOTHI 1o miepBoi ctyrnenu B 0,1 M pacTBope, ecinu KOHCTaHTa
JUCCOIMALIUY JUIsl OTOU CcTyneHu paBHa 1,1¢10-7.

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

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

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

167. Crenenp auccounanuu ykcycHoi kuciaotst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBopax cooTBeT-cTBeHHO paBHa 0,42,

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

168. Ocmornueckoe pasienue 0,2 H. pactBopa ZnSO4 npu 0 °C pasHo 3,59+105 Ila. BeruuciuTth U30TO-HUYECKUI
K03 (UIMEHT 3TOTO pacTBopa.




169. Jasnenue BogsHOro mapa Hag pactBopoM 24,8 r KCl B 100 r H20 npu 100 °C pasHo 9,14+104 I1a. Beraucnuts
M30TOHMYECKUH KO3(DDHUIIMEHT, eCii AaBICHUE BOSHOTO Mapa MpH 3Toi TeMmnepaType pasuo 1,0133+105 Ila.

170. PactBop, comepxanmit 8 r NaOH B 1000 r H20, xumut npu 100,184 °C. Onpenenuts H30TOHWYE-CKIUH KO PUITHEHT.
D0yTMOCKOTTNIecKast KOHCTaHTa BOJBI E=0,52°C.

171. PactBop, comepkammii 1,7 T xnopuaa uunka ZnCl2 B 250 r Boabl, KpucTajanu3yercs npu temnepa-type -0,23 °C.
OnpenenuTh KaXyIyocs creneb aucconuaryn ZnClI2 B 3ToM pactBope. Kprockonu-ueckas koHcranta Boasl K = 1,86 °C.

172. Bomusie pactBops! kapoamuna CO(NH2)2 u xmopuna xansis CaCl2, comepxarine B OAMHAKOBBIX Maccax
pactBoputenst coorBercTBeHHO 0,5 1 0,25 MONb paCTBOPEHHOT'O BEIECTBA, KUIIST IPH OJHOI U ToM ke TemmnepaType. Haltu
Kaxymrytocs crenens aucconuanun CaCl2 B aToMm pacTBope.

173. BeraucimTh kaxyiyrocs crenenb auccoranui NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeet Takyro
K€ BETTMYUHY OCMOTHYECKOTO AasieHus, uto u 0,44 M pactBop rimroko3st COH1206.

174. PactBop, cogepxkammii 0,265 r Na2CO3 B 100r Boas!, kpuctamiusyeTcs npu temmeparype -0,13 °C. Berancnauts
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckas koncranta BoJsl K = 1,86 °C.

175. Omnpenenutb ocMotndeckoe Aapnerne 0,01 H. pacTBopa cynbdarta maraust MgSO4 mpu 18 °C, ecnu kaxymiascs CTETIeHb
JUCCOIMALIIK ATOTO JJIEKTPOIUTa paBHA 66 %.

176. Ocmotuueckoe nasienue 0,125 M pactBopa KBr paBHo 5,63+105 Ila mpu 25 °C. BeIYHCINTE Ka-KYIUIYIOCS CTEICHb
nucconnanuu KBr B aTom pacTtBope.

177. BrerancinTh KaxyIryrocs crenenb aucconuanun xmopuna kamus KCl B pactBope, conepxamem 4,47 r KC1 B 100 T BoBI,
€CJIN 3TOT PacTBOp Kpuctayusyercs npu -2 °C. Kpuockonmueckas koH-ctanta Boasl K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepskamiero 31,5 r nurpara kanbius Ca(NO3)2 B 500 r Bounsl paHo 1903,5 ITa npu 17 °C.
JaBiieHne napa BOJpI IpH dTOH TemmepaType paBHo 1937 I1a. PaccunTars ka-xymrytocs crenens auccormanui Ca(NO3)2 B aTtom
pacTBope.

179. Ipu kakoit Temmneparype OyneT KANeTh OJHOMOJUIBHBIA pacTBop NaOH, ecnu cTeneHs ero muccouyanuu paBua 73 %?
D0YILTHOCKOTTNIeCKast KOHCTAHTa BOJIBI E=0,52°C.

180. Onpenenuts aasnenue napa 0,5 %-noro sognoro pacrsopa KOH npu 50 °C. JlaBneHue napa BoAbl IPU 3TOH
Temnepatype paBHo 12,334 xIla. Kaxymiascs crenens aucconuanuu KOH B aToM pactBope paBHa 87 %.

181. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakUuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSMHU:

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

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

182. CocCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJIIPHO-UOHHbIE YPABHEHHsI PEAKLMH, MPOTEKAIOIIUX IPU CMe-IIMBAHUU PAaCTBOPOB
ZnS04 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Harmmmcats B MOJIEKyJIIPHOH M MOJEKYJIIPHO-HOHHOHW (popMe ypaBHEHHUS peakuuii, MPUBOISIIMX K 0Opa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmmmcats B MoneKyJIsipHOH M MOJEKYJIAPHO-HOHHOHM (popMe ypaBHEHHMS peakuuii, MPUBOISIIMX K 00pa30BaHMIO Ta30B H
CJ1a0BIX AIIEKTPOIIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCIl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hammcats B MOJIEKyJIIpHOH M MOJEKYJIIPHO-UOHHOHW (hopMe ypaBHEHUS peakuuil HelTpaau3aruu:

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

6) HF + KOH — r) H2S + NaOH —

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

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

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

187. CocTaBHTh MOJICKYJISIPHbIC YpaBHEHHS PEaKIHi, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHUSIMH:

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

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

188. Cwmenransl pactBopbl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciyudasx
peaKIuy MPOHIYT MPaKTHIeCcKu 10 KoHna? COCTaBUTh JUIS STHX PEaKINi MOJIEKyJIAp-HbIe ¥ MOJEKYIIPHO-NOHHbBIC YPABHEHNUS.

189. CocTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJISIPHO-MOHHBIE YPaBHEHHS PEaKIHii, MPOTEKAIOIINX MPH CMEIIUBAHUN PACTBOPOB
FeS0O4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBHTh MOJIEKYJIIPHBIE U MOJICKYJSIPHO-HOHHBIC YPAaBHEHHS PEaKIUi, MPOTEKAIOIINX HMPH CMEIINBAHUH PacTBOPOB
CaOHCI n HCI; Co(NO3)2 n H2S; CuSO4 u NaOH; Na2SO3 u HCl.

191. CocTaBUTh MOJIEKYJISIpPHBIE M MOJICKYJIIPHO-UOHHBIE ypaBHEHHs peakiuil ruaponusa coneid NH4Cl, Na2S, CuSO4,
AICI3. Yka3ath peakiiuio pacTBOPOB.

192. CocTaBHTh MOJIEKYJIAPHBIE U MOJIEKYJSIPHO-HOHHBIE ypaBHeHHA peakiuid ruapommsa coneir CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. VkazaTb peakiiiio pacTBOpPOB.

193. CocTaBuTh MOJICKYJISIPHBIC ¥ MOJICKYJIIPHO-MOHHBIE ypaBHEHUS peakiuii ruaposmsa conei (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyro peakiiuio 0OHapy>KHBaIOT paCTBOPBI ITHX COJICH?

194. Kakne u3 nepedncineHHBIX HIKE coliel moasepratotes runponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? [Insa kaxxgoi U3 rAPOTU3YIOLIUXCS CONIeH HAamMcaTh YpaBHEHUS PEeaKIMi THAPOJIN3a B MOJIEKYJISIPHOM U MIOHHO-
MouIeKyIsipHOH (hopme (110 I cTyneHn) U yka3aTb peakuuio BOA-HOTO PacTBOPA KaXKIOH COJIH.

195. Kakue u3 mepedyrcieHHbIX HIKE cojel moasepratoTes ruaponmsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? [l ka0 U3 THIPOIU3YIOIUXCS CONIeil HanmucaTh ypaBHEHHS PEaKi THAPOIN3a B MOJICKYISPHOH U
MOHHO-MOJIEKYJISIpHOH (opme (110 | cTyneHn) u yka3arh peaki{io BOJHOTO PaCTBOPA KXKAOH COJIH.

196. Kakyro peaknuio cpensl oOHapyxuBatoT pactBopbl coneit NHANO3, (NH4)2S, K2CO3, KCI1? OTBetr noAaTBepanTh
peaKIUAMH.

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




TMOATBEPAUTH PCAKIIUAMU.

198. Kakyro peaknuio cpeasl 00HapyKHBaroT BoAHbIe pacTBophl coneil (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Otset
000CHOBATH PEAKIHIMH.

199. Kakyro peaxuuio cpensl obHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 0060cHOBATH
peaKIHAMH.

200. HanmcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-UOHHOM (opme ypaBHeHMs ruaponusa coneid NH4CI, (NH4)2S, (NH4)
3P04, K2S03. Yka3ath peakuuro cpebl BOJHBIX PACTBOPOB ATHX COJIEH.

201 - 214 CocTaBUTH ANEKTPOHHBIC YPAaBHEHUS U 3aKOHUUTH YPaBHEHMS CIECAYIOIINX PEaKIIHA:

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

H2S + H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl12 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HCI + MnO2 — MnCI2 + CI2 + H20

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

K2Cr207 + HCI104 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + ClI2 + H20 — HIO3 + HCI

204. KCIO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2S03 + H2SO4 — MnSO4 + K2S04 + H20

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

205. CI2 + KOH — KCI + KCIO3 + H20

K2Cr207 + K2SO3 + H2S0O4 — Cr2(S04)3 + K2S04 + H20

PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20

206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20

K2Cr207 + HClkonu. — KCI1 + CrC13 + CI2 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCl04 + KCI

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn0O3 + Bi + NaNO3 + H20

H202 + PbS — PbSO4 + H20

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

H2S03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

211. NaBr + MnO2 + H2S0O4 — MnSO4 + Na2S0O4 + Br2 + H20

Au+ HNO3 + HCl — AuCl3 + NO + H20

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

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

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

HCIO3 — ClO2 + HC104 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

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

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

H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYHTH YpaBHEHHs pEaKiMid, YUUTHIBas, YTO B KUCIIOM Cpele MapraHel] BOocCTaHaBIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B meno4Hoi 1o Mn6+

KMnO4 + K2S03 + H2SO4 —

KMnO4 + K2503 + H20 —

KMnO4 + K2S03 + KOH —

216. Y4uThiBas, 4TO XpOM BOCCTAHABIUBAECTCS IO TPEXBAJICHTHOTO COCTOSIHUS, 3aKOHUUTH YPABHEHHS PEaKIIHIii:
K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2S0O4 —

217. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, Kakhue U3 MPUBEICHHBIX HUYKE HOHOB MOTYT OBITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepbl COOTBETCTBYIOIINUX PEAKIIU.

218. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, KaKkke W3 MPHUBEICHHBIX HIKE NOHOB MOTYT OBITh OKHCIIUTEISIMH:
Al3+, Fe3+, F~, Cr6+. [IpommuttocTpupoBaTh OTBET PEAKIUAMH.

219. Kakue u3 npuBeACHHBIX HUKE HOHOB MOTYT IPOSBIISATH U OKUCIUTEIBHBIE U BOCCTAHOBHUTEIbHBIC CBOMCTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT NpOHJUTIOCTPUPOBATD PEAKIHSIMHU.

220. Ykazarp, Kakue U3 MPUBEICHHBIX HUKE BELIECTB SIBISIOTCS OKUCIUTENIAMHU, a Kakue BoccTaHoBU-TemsiMu: KMnO4, Zn,
F2, HCI, HC1O4. OtBeT MOTHBUPOBATD.




221. CoCTaBUTh CXEMBI IBYX raJbBAaHUYECKUX DJEMEHTOB, B OJHOM M3 KOTOPBIX KEJe30 CIy>KWJIO Obl aHOIOM, a B APYTOM —
katoaoM. [IpuBecTr 31eKTpOHHBIE YPaBHEHHS PEAKLMNA, IPOTEKAIOLINX IPU PabOTe 311€EMEHTOB.

222. CocCTaBHTh CXEMBI JBYX TaJlbBAHHUECKUX 3JIEMEHTOB, B OTHOM M3 KOTOPHIX IWHK — OTPUIATENb-HBIH AJIEKTPOJ, B JPYTOM
— TOJIOKUTENBHBINA. HamucaTs 3J€KTpOHHBIE yPaBHEHUS peaKinii, MPOTEeKa-IOIUX MPH padoTe 3JIEMEHTOB.

223. Paccunrate 5.71.c. ranbBaHUYECKOTO JIEMEHTA, COCTOSIIETO M3 LIMHKOBOTO 3JIEKTpoja, norpyxen-Horo B 0,1 M pactBop
cynbdaTa IMHKA, ¥ BOAOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B THCTHIUTUPO-BAHHYIO BOAY.

224. KoHuenTpannonnas ragpBaHHYECKas IIETIh COCTAaBIIEHA MATHUEBBIMU AJIEKTPOJAMH, MOTPYKEH-HBIMU B pacTBop MgSO4
Pa3HOl KOHIIEHTpaI1H:

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

PaccunTats 3.11.c. 3TOTO SIIEMEHTa

225. BoeruncnuTs 3.7.c. rajJbBaHUYECKOTO 3JIEMEHTa

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

3Has1, YTO PACTBOPHI NCIMMOIIAPHEL. Kakue mporecchl IpOTEKA0T Ha AIIEKTPOoIax MpH paboTe 3TOro ieMeHTa?

226. Hcnonp3oBaB Tabu. 5 [IprmoskeHns, BBIYACIUATE 3.J1.C. DJIIEMEHTa, COCTABICHHOTO M3 HanboJiee U HauMeHee aKTHBHOTO
METaJIoB, HorpyxkeHHsIX B 0,1 M pacTBops!I ux coneil. Kakue mpomecchsl MpOoTEKaroT Ha AMEKTPpoaax Mpu paboTe 3TOro 3iIeMeHTa?
227. O.A.c. 37I€MeHTa, COCTOSIIIEr0 U3 MEJHOIO M IIMHKOBOTO 3JIEKTPOJOB, MOTPyKEeHHBIX B 1 M pacTBOphI coneil aTux
9JIEMEHTOB, paBHa 1,1 B. I3MeHuTCS 11 3Ta BeNM4KHa, eciiv ucnonb3oBath 0,01 M pactBopbI? OTBET 000CHOBATS.

228. PaccunTats 3.1.C. TaIbBAHMYECKOTO JIEMEHTA, COCTOSINETO M3 aMIOMHHUECBOHN U cepeOpsHON MITaCTHHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaIoB. Kakue mpoieccs MpoTeKaloT Ha JIEeKTpoaax dneMeHTa?

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

230. PaccumTath 5.11.C. raJIbBAHUYECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kakne IPOHCCChI MPOTCKAKOT HA 3JICKTPOAaX 3JIEMCHTA BO BPEMS €Io pa6OTBI?

231. Uro takoe xoppo3us MmerannoB? Kakue Buabl koppo3un Brl 3Haete? Ilepeunciutbs OCHOBHBIE ME-TObI 3aILUTHI
METaJIOB OT KOPPO3HH.

232. ITpuBecTH npuMepsl KATOJHOTO U aHOJHOTO TMOKPBITHH skene3a. COCTaBUTh AIEKTPOHHBIE YPaB-HEHHMs NPOILIECCOB,
MPOTEKAIOIINX ITPH HapyIICHNH [ETOCTHOCTH MOKPBITHH B arpeCCUBHO cperie.

233. CocTaBUTh IEKTPOHHBIE YPABHEHUS MIPOLECCOB KOPPO3UH XPOMHPOBAHHOTO Kele3a B KHCIOTHOH cpelie, MPOTEKAOIIIX
IPU HAPYLIEHUH TOKPBITHS.

234. CrurtaB Men ¢ HAKEJIEM HaXOMUTCS B BOJIHOM cpeze, HachIIICHHOH KuciaopoaoM. COCTaBUTE 3JIEKTPOHHBIC ypaBHEHHUS
mporecca KOppOo3HH CIUIaBa.

235. B Kkakux ciyuasix UCIONB3YIOTCS aHOJHBIE, a B KAKUX — KaTOAHBIE 3aIlUTHBIC MOKPHITHA? [IpuBe-cTu npumeps! u
COCTaBUTH BJIEKTPOHHBIE YPABHEHHUS MIPOLIECCOB KOPPO3HHU, MPOTEKAIOIIUX [TPU HAPY-IIIEHUH KATOAHOTO U aHOJJHOTO MOKPBITUI.

236. ANTOMHHHAH CKIIeTIaH ¢ jkene3oM. Kakoil u3 MeTamioB OyZeT MoJBepraThCsi KOPPO3UH, €CIIH 3TH METAJUIBI IIOManyT B
KHCIOTHYIO cpexy? COCTaBUTh 3JEKTPOHHBIE YPABHEHUS IIPOIIECCOB KOPPO3HH.

237. Kak npotekaeT mporecc Koppo3uH J1aTyHH (CIUIaBa MeJ ¢ IUHKOM) B arpeccuBHOl cpene? Co-CTaBUTh 3JIEKTPOHHBIE
YpaBHEHHS TIporiecca KOPPO3HH.

238. Kak mpoTtekaet mporiecc koppo3un OpoH3BI (CIUTaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTH dIIEKTPOHHBIE
ypaBHEHHs 3TOTO IIpollecca.

239. CocTaBHUTh JJIEKTPOHHBIE YPABHEHUS MPoLiecca KOPPO3HU HUKEIUPOBAHHOTO JKejle3a B KHCIOTHOW Cpesie B cllydae
HapyIICHHUS TIOKPHITHS.

240. OmnoBo crnasHo ¢ cepedpoM. Kakoil u3 metamnoB OyzaeT pa3pymaTses B arpeccuBHON cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHHs Ipolecca KOPPO3UH.

241. BrIxosa 1mo TOKy npu MOJyYeHHH METAJUTUYECKOTO KaJIbLIMS TPH 3JIEKTPOJIM3E paciuiaBa Xjopuaa kKaibius paseH 70 %.
CKOJIBKO 3JIEKTPHYECTBA HAJI0 IPOIYCTUTH Yepe3 MIEKTPOIIUT, YTOOB! TorydnTsh 400 T KanbIus?

242. CKOJIBKO aIIOMUHMS MOXHO TOJIyYUTh NpH dJekTposinie paciuiaBa Al203, eciau B Teyenue 0,5 yaca mpomyckaTth TOK
cwitoit 10000 A mpu Beixoze 110 Toky 85 %? CocTaBUTh CXEMY 3JIEKTPOJIN3A.

243. [pu padbuampoBanum Meau TokoM 20 A 3a 4 daca Beimensercs 78 T Menu. PaccuutaTth BBIXOJ TIO TOKY.

244. Kakne meTannsl Henb3sl HOTYYUTh 3IEKTPOIN30M BOTHBIX pacTBOpoB conei? [Touemy? CocTaBUTh cXeMy DJIEKTPOIH3a
BOZIHOTO pacTBopa ¢propuia Kansius CaF2 Ha yronbHOM aHOJE.

245. Omnpenenutb 00beM BOZOpoaa (YCIOBHS HOPMATIbHBIC), BBIICIHBIIETOCS TIPH MPOMYCKAaHUU ToKa cuiioi 10 A B TedeHue
30 MuHYT "epe3 BoAHBIH pacTBop xinopuna kanust KCl. CocTaBUTh cxeMy JIEKTPOJIN3a Ha INIATHHOBBIX 3JIEKTPOIAX.

246. CKOJIBKO JIMTPOB KUCIOPOJa, U3MEPEHHOTO IPU HOPMAJIBHBIX YCIOBHUSX, BBIAEIUTCS MPU NMPOIMYCKAaHUM TOKAa CHIION 5 A B
TeyeHue 2 yacoB uepe3 BogHbIA pacTBop NaOH? CoctaBuTh cxeMy 3JIEKTPOIU3a.

247. CKoJIbKO BpeMeHH NoTpedyeTcs Ha pa3iokeHne 3 Moeil Boasl TokoM crioi 20 A?

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

249. Yepes pactop NiCl2 B Teuenune 1,5 gacoB mpomyckaim Tok cuiroi 8 A. Ha ckoibko rpaMM yMEHBIIWIIACh Macca
HukeseBoro anoaa? CocTaBUTb CXeMY 3JIEKTPOJIN3A.

250. CranpHas IeTanb obuieil miomansio nosepxuoctd 0,08 M2 morpykeHa B pacTBOP COJIM HUKENSI U MCIOJB3YETCs KakK

karo. [TnotHocTs Hukens 8900 kr/m3. KakoBa TosyHa 00pa30BaBIIEroCcsl HUKE-JIEBOTO MOKPBITHS, €CIIM TOK ol 3,15 A
IIPOILYCKAJICs B TeueHue 42 MUHYT?

251. UYepes pactBopsl AgNO3 u Cu(NO3)2 npomycTuiu paBHbIE KOTUYIECTBA SNIEKTPUYIECTBA. B mepBoM ciiydae Ha KaToje
BbIemIIoCh 12,32 r cepedpa. CKoNbKO TpaMMOB MEJIM BBLICITHIIOCH Ha KaToJIe U3 BTOpOoro pactBopa? CoCTaBUTh CXEMBbI

AIIEKTPOIIN3a ATUX PACTBOPOB C HHEPTHBIM aHOJIOM.

252. CocTaBHTh CXEMBI IEKTPOJIN3a paciuiaBa U BoxHoro pactBopa KF na mHepTHOM aHOne. CKONBKO BPEMEHH NOTpedyeTcs
JUIS IoTy4eHus 3,9 T kajus, eciu cuia Toka paBHa 20 A?




253. CKOJIBKO BpeMEHH HYXKHO HPOIyCKaTh TOK CHIION 3 A uepe3 pacTBop cynbdara nuaka ZnSO4, uToObl TOKPHITH
TUTACTHHKY TuTommaapio 0,1 M2 cioem nuHKa ToanuHoi 2,5¢10-5 M? TlnotHoCTh nnHKa 7133 Kkr/M2.

254. IIpu npoxoxaeHun Toka CHIONH 2 A depe3 pacTBOp COJIM ABYXBAJIEHTHOTO MeETajlja B TeUCHHE | yaca Ha KaTofe
BbLIEIMIOCH 4,194r metaina. Halitu aToMHY0 Maccy MeTaia.

255. Uepes pactBop xsopuaa nunka ZnCl2 B teuenue 30 MUHYT MPOITyCcKaJId TOK, IpUYeM Ha Katone Beiaenwioch 0,25 r
UHKa. AMIepMeTp nokassiBai Tok 0,4 A. KakoBa onibka B OKa3aHHAX amriep-MeTpa?

256. CoctaBuTh cxeMy anekTponutndeckoro noiydenus: LiOH u3 kakoit-mu6o comm nutus. Kakoe koiamdecTBo
aNeKTpudecTBa Heodxoaumo A nomydyenus 1 xr LiOH npu Beixone mo Toky 80 %?

257. [Ipu anexrponuse Boanoro pactsopa CrCl3 tokom cuioii 4 A macca karoga yBeauuuiaach Ha 16 r. CKOIbKO BpeMEHH
MPOJOIDKAJICA Tporiece 31ekTponn3a? CoOCTaBUTh €ro CXeMy IPH YCIIOBUH MCIIOIh30BaHNS HHEPTHOTO aHOAA.

258. BoaHslii pacTBOp comepxut cMech kKaTHoHOB Cu2+, Fe2+, Zn2+. B kakoil mociemnoBaTeIbHOCTH Oy-IyT

BOCCTaHaBJIMBAaTHCS 3TH UOHBI TIPH JIEKTPoiIM3e? B TeueHne kakoro BpeMeHH Halo IPOIycKaTh TOK CHIION 2,5 A 4epe3 pacTBop,
YTOOBI BBIICJIUTS 110 1 I' yKa3aHHBIX METAJLIOB?

259. IIpu cune toka 4 A B TeueHue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo Mmeramia. Paccuurath
JJIEKTPOXUMUYECKUH SKBUBAJIECHT 3TOr0 METalIa.

260. ITpu »nexrponuse pacTBopa Cynbdara IMHKA HA aHOJEe 00pa3oBaJIoch 5,6 J1 ra3a, U3MEPEHHOIO NPU HOPMAaJIbHBIX
ycnoBusx. CKOJIBKO IUHKA BBIIEIHIIOCH 3a TO ke BpeMs Ha Katoje? COoCTaBUTh CXeMY DJIEKTPOJIM3a Ha INIATHHOBBIX JIEKTPOaX.
261. UYro Takoe AMCIEPCHBIE CHCTEMBI? B weMm pasmiune MexIy MOHO- M HONUANCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS 1ouBa?

262. Yro Takoe agcopbums? Kak u3MeHUTCS acopOIMOHHAs CIIOCOOHOCTD BEIIECTB IIPU APOOJICHNH KyOHMYECKHX 4YacTHI] C

JUTHHOH pebpa 5 MKM /10 9acTHI] ¢ IHHOH pebpa 10-7 cM? OTBET MOATBEPIUTH pacueTOM CyMMapHOi MoBepxHOCTH | cM3
BEIL[ECTBA.

263. PactBop (30116) KoLTOMAHON Kamdopsl B 1 cM3 comepxut 2¢108 o0y atoro BernecTBa. [IpuHU-Mas quameTp Ti00YIIbI
paBHBIM 10-6 MM, ITOJCYUTATH OOIIYIO IIOBEPXHOCTH AUCIEPTHPOBAHHOTO Be-IIIECTBA B 1 J1 30111

264. UeM pa3nmyaroTcs 30716 U re’b? Bo3MokeH i mepexon u3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTH IPUMEPaMU.
265. Uro Takoe xotoupl? B ueM mpuyMHA KOaryJsiiMu KOJUIOMIOB?

266. Yro takoe nentuzanus koysonnos? Kak rumpokcua xenesa (III) MoxxHO mepeBecTn M3 Koaryisita B 30J1b U U3 30JI B
KOaryJsr?

267. Hamnucats opmyity KOJIIOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpH B3aHMOICHCTBUN CIIIBHO pa3-0aBIEHHBIX PacTBOPOB
AgNO3 u KCI npu Hebonbiiom u3obiTke KCl. Ykazats HOHBI, 00pa3yroliye ABOHHON 3JIEKTPUIESCKHUI CITOH.

268. Hanmcats GopMyiy KOJUIOWIHON MHIEIUIBI, 00pa3yIoIeicsl PH B3aUMOJICHCTBUU CHJIBHO pa3-0aBJICHHBIX PACTBOPOB

AgNO3 u KCI mpu mebomsmom m30sTke AgNO3. YkazaTs HOHBI, 00pa3yroye aJcopOnHOHHYIO0 YaCTh JBOHHOTO IEKTPUIECKOTO
CII051.

269. Harmucates dopmyity KOJUTOMIHOH MHUIIEIUIBI, 00pa3yIoIIeiics Py B3aNMOJICHCTBHN CHIIBHO pa3-0aBICHHBIX PacTBOPOB
Na2Si03 u HCI npu He6onpmom n3obiTke Na2SiO3. YkazaTh HOHBI, 00pa3yro-Iie: a) MOTEHINAIONPEACIISIONINN CIIoH; 0)
JIBOMHOM 3JIEKTPUYECKUH CIIOM.

270. Hamucate dopmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yIoIIeiics pH B3aHMOICHCTBHN CHIIBHO pa3-0aBJICHHBIX PacTBOPOB
Na2Si03 u HCI npwn ne6onbmom n3dbiTke HCl. Yka3ate nonsl, o0pasyromue U Qy3Hyro 4acTh JBOHHOTO JICKTPHIECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarynupyromeM aeiictsun »iexrponntoB? Kakas u3 conert — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Oosblee BO3ACHCTBHE Ha KOATYIISLUIO KOJUIOUA0B? OTBET MOTUBUPOBATS.

272. Yro Takoe mopor koaryisiiuu? Kak on Oyaer mameHsathes B paxy coieir NaCl — BaCl2 — FeCl13? OtBeT MOTHBHPOBATH.
273. Kak MOXXHO cTaOMIM3UpPOBATh AUCTEpCHBIE cucTeMbl? UTo Takoe crabmimzatop? Kakue BHIBI CTaOMIU3AINH
JUCTIEPCHBIX cucTeM Bl 3Haete? UTo Takoe 3alIMTHBIE KOJUIOMIBI M B YeM MEXaHHU3M UX JeHCTBUsA?

274. Uro npowusoiinet, ecnu k 300 Fe(OH)3 npunute pactBop Na2S04? M3meHuTCs 1d pe3ysIbTar, €CIIU K 3010
Tpe/IBapUTEIBbHO T00aBHTE pacTBOp KpaxMasa? OTBET MOTHBHPOBATE.

275. B nBe xon0sI ¢ 30meM MnO2 mpununu ciemyromye pacTBopsl: B mepyio NaCl, Bo BTopyio — cHa-4ana pacTBOp MbUIA, a
3atem NaCl. Uro npou3soiineT B kaxxaoi kondoe? OTBeT MOTUBUPOBATh.

276. Yro mpousoiaer npu ciuBaHuK KoutougHbIX pactBopoB AgCl (ctabmimmzatop — KCI) u Fe(OH)3 (crabummsarop —
FeCl3)? OtBet moaTBepauTh (GOpMyITaMH KOJIIOMIHBIX MUIIEI.

277. Uro mpou30iaeT Npu CIMBAHUHU KOJUIOMIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabumuzaTop
—FeCl13)? OtBeT moaTBepAUTh (GOPMYIIaMHU KOJUTOMIHBIX MHUIICILT.

278. OT Yero 3aBUCHT aAcopOIHs Ta30B ¥ MapoB Ha ITOBEPXHOCTH TBEPABIX Ten? UTo Takoe THApo-(QHIBHBIE W THAPOYOOHBIE
ancopOenTsr? Ha3Barh BakHeHIINE ajcOPOSHTEI.

279. OTyin4ne pacTBOPOB OT JUCIEPCHBIX cUCTeM. VICTHHHBIE U KoJuIouIHbIe pacTBOpbl. MoxkeT i NaCl oOpa3oBbIBaTh
WCTHHHBIE U KOJUIOUHBbIE pacTBOPbl? OTBET MOTUBUPOBATH.

280. Uro Takoe copbrusa? XemocopOiusa? HanmcaTs ypaBHEHHsT XeMOCOPOITMOHHBIX MporieccoB mo-riomiennss CO2 Bomol u
OKCHJIOM KaNbLHs, 8 TAKE MOTJIOUICHUST aMMHUaKa BOJIOM.

281. VYKakuTe, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS HMOJUATHIICH IO MPOHCXOKICHUIO, XUMHUYECKON Mpupone, popme

MaKpOMOJIEKYJI, 10 OTHOILLIEHUIO K HarpeBaHu1o. Hanuimre ypaBHEeHHE NMOTyUeHUs TOJUATUIICHA, YKAKUTE MOHOMEP M METO]T
MOJIy4eHus mojumMepa. MoXeT i MOIU3TUIIEH UMETh aTakTuueckoe crpoeHue? OtBer MoTuBHpyiite. Kak ucnons3yercs
MOJIUITHIIEH?

282. VYKaxKuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS TOJHUCTHPOJ MO MPOUCXOKICHHIO, XHMHUECKOH mpupozae, popme
MaKpOMOJIEKyYJI, 10 OTHOILLIEHUIO K HarpeBaHuio. Hanumumre ypaBHeHHE NMOTyYeHUs TOJIUCTHPOIIA, YKAXKUTE MOHOMED U METOJ]
noiy4eHus nonuMmepa. Kakoe ctpoeHne — crepeoperyisip-Hoe Wil HeperyJisipHoe — uMeeT noiuctupon? OteeT MotuBupyiite. Kak
HCTIOJIL3YETCS TOJIMCTUPOI?

283. VYkaxuTe, K KAKOMY BHIY TOJMMEPOB OTHOCHUTCS TIOJHMXJIOPBHHWII IO MPOUCXOXKICHHIO, XUMIUE-CKOH Tpupoe, hopme
MaKpOMOJIEKYJI, 10 OTHOILLIEHHUIO K HarpeBaHuio. Hanummre ypaBHeHHE MOJTy-4€HUS MOJIUXJIOPBUHUTIA, YKAKUTE MOHOMED U METOJ
noay4eHus nonumepa. K kakuM noiauMepam — aTaKTHUECKUM HITH U30TaKTHUECKUM — OTHOCUTCA 3TOT monumep? OTBeT




MoTHBHpY#HTe. Kak HCroab-3yeTcst HOMUXIOPBHHMI?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCSI MONMMETHIIAKPUIIAT IO NMPOUCXOKIEHUIO, XU-MUYECKOH MpHpoje,
(hopme MakpOMOJIEKyYJI, TI0 OTHOLIEHHIO K HarpeBaHuIo. Hamummre ypaBHEHIE MOTyYeHUS TOTMMETHIIAKpIIIaTa, YKaKUTE MOHOMEP
U METOJ IOTy4deHus moiauMepa. Kakoe cTpoeHne — CTepeoperysipHOe Wil HepETryJIsipHOe — UMeeT 3TOT noiaumep? OTBeT
MoTUBHUpYiiTe. Kak ucnons3yercs nonuMeTHaaKkpuiaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONHAKPUIOHUTPUII MO NMPOUCXOXKAECHHUIO, XMU-MUUIECKOI IpHupoae,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHNS TOTHAKPIIIOHHTPIIIA, YKAXKATE MOHOMEDP
U METOJ HoTyyeHus noaumepa. K xakum nomu-mepam — KapOOIETTHBIM UIIH TETEPOLIETIHBIM — OTHOCHUTCS TTOTHAKPUIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnonp3yercs NOIHaKpUIOHUTPHII?

286. VYkaxknuTe, K KaKOMY BHIY ITOJFMEPOB OTHOCHTCS OyTaIWEHOBHIN KaydyK IT0 MPOHUCXOXKICHUIO, XUMHIECKOH HpHpoe,
(hopme MaKpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummire ypaBHeHHE TOTydeHUS OyTaUeHOBOTO KaydyKa, yKaKUTe
MOHOMEp U METOJ MOTy4eHHUs nomuMepa. MimeeT nu 3ToT nomumMep Iuc- u Tpanc-¢popmer? OteeT MoTuBUpY#HTE. Kak Hcmonb3yercs
OyTasMeHOBBIH KaydyK?

287. YxkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaIUeH-CTHPOJIBHBIA KaydyK IT0 IMPOUCXOXK-ICHUI0, XUMHYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, [0 OTHOIIEHHUIO K HarpeBaHHuIo. HanuimuTe ypaBHeHNE OTy4eHHs OyTaAueH-CTUPOIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ TONTy4eHus noauMepa. K kakuM nomuMepam — aTaKTHYECKUM MM U30TaKTUYECKUM —
oTHOcHTCs 3TOT nonmumep? OTBeT MoTHBHpYiiTe. Kak ucrons3yercst OyTanueH-CTHPOIBHBIN KayayK?

288. VYkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaqueH-HUTPHWIBHBIN KaydyK IO MPOMUCXOXK-ACHHUIO, XUMHUIECKOH
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHH0. HanuimmTe ypaBHeHHe OIy4eHHs OyTaaueH-HUTPUIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ TOJTy4deHus nonumepa. Kakoe cTpoeHne — CTepeoperynspHOe UM HEPETYIIIPHOE — UMEET
strot nosmmep? OTBeT MoTHBHpYHTe. Kak mcronp3yercs OyTaaieH-HUTPUIBHBIN KaydyK?

289. VYkaxure, K KAKOMY BHIY IOJHUMEPOB OTHOCHTCS (heHoI(OopManbIeruaHasl CMOJIA 10 MPOUCXOXK-ACHHUIO, XUMUUECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio. Hammiure ypaBHeHue nomydeHus GpeHosnpopManbaeruHou
CMOJTBI, YKXXHTE MOHOMEPHI I METO/] ITOTy4eHHs ommepa. K kakum monrmepaM — KapOOIETTHBIM HITH TETEPOLIETTHBIM —
oTHOcHTCs 3TOT nonmumep? OTBeT MoTuBHpY#Te. Kak ucnons3yercs ¢enondopmansaernaaas cMoia?

290. VYkaxkuTe, K KAKOMY BHJYy MNOJMMEPOB OTHOCHUTCS MONMATHICHTEpedTaNaT Mo MPOUCXOKICHHUIO, XUMHUYECKON Npupoae,
(hopmMe MakpOMOJIEKyJ1, IO OTHOLICHHIO K HarpeBaHuo. Hanuimmre ypaBHeHHE MOTydCHUs HOJIMSTHICHTEpe(TaNaTa, yKasKUTE
MOHOMEPHI 1 METOJI ITOYYeHHUs TIoTuMepa. FIMeeT v 3TOT mosmMep 1uc- U Tpac-¢popmbl? OTBeT MoTHBUpYiiTe. Kak
UCTIONB3YeTCs MOMMITHICHTepedTamaT?

291. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS HEHWJIOH IO NMPOUCXOKICHUIO, XUMHYECKOH mpupoze, popme
MaKpOMOJIEKY1, II0 OTHOLIEHUIO K HarpeBaHuto. Hanumure ypaBHeHNe NOIy4YeHUsT HEHIOHA, YKAXKUTE MOHOMED U METO,
noydeHus noanMepa. K kakimM monmmepam — KapOOIEITHBIM HITH TeTepPOIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
MoTtuBHupyiiTe. Kak ucronssyercss HeHIoH?

292. VYKakuTe, K KAKOMY BHAY IHOJMMEPOB OTHOCHUTCS MONUTETPA(YTOPITHIIEH MO MPOUCXOKICHUIO, XUMHIECKOH MPHUPOJIE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHUS TOTUTETPA(QTOPITHICHA, YKAKHITE
MOHOMEp U METOJ MOITy4eHHUs IoauMepa. MoxKeT JIH 3TOT MOIHMEp UMEeTh aTakThdeckoe cTpoeHue? OTeeT MoTuBHpyiiTe. Kak
UCIIONB3YEeTCs MONUTETPadTOPITHICH?

293. VYKakuTe, K KAKOMY BHJy IOJIMMEPOB OTHOCUTCS IOJIMMETHIMETAKPUIAT MO IPOUCXOXKIECHUIO, XUMUUYECKOH IIpUpoae,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHUio0. Hamummire ypaBHeHHE OTyYeHUS MOIUMETHIIMETaKpHIIaTa, yKaKUTe
MOHOMEp U METOJ MOoTyueHus noauMepa. K kakiuM nonumepam — aTaKTHYECKUM HITH U30TAKTHUECKHIM — OTHOCHUTCS 3TOT MonuMep?
OtBet MoTuBHpYyiiTe. Kak ncrnonab3yercs moauMeTHAMETaKpUIaT?

294. YxkaxuTe, K KAKOMY BHJY IOJIIMEPOB OTHOCHUTCS IOJIMBHHMIIAIETAT MO IIPOMCXOXKACHHUIO, XUMHU-4eCKoii npupone, Gpopme
MAaKpOMOJIEKYJI, 10 OTHOIICHHUIO K HarpeBaHuio. HamummuTe ypaBHEHHE MO-JTy4eHUs] TOTUBUHMIIAIETATA, YKAKUTE MOHOMED U
METO]| oy4eHus nonumepa. Kaxoe crpoenue — crepeoperyisipHoe WK HeperyasipHOe — uMeeT 3ToT nonumep? OTBeT
MotuBupyiire. Kak ucrnosnb3y-ercs noJuBUHUAIALETAT?

295. Yxkaxure, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS KallpoOH IT0 MPOUCXOXKICHUIO, XUMUYIECKOH mpupone, Gopme
MAaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHuio. KakuMu MeTonaMu MOXKHO HONY4YHUTh KanpoH? HanumuTe ypaBHEHUs MOTy4eHHs
3TOro MOJUMEpPA, YKaKUTe MoHOMEpPHI. K KakiM monumepam — KapOOLeTHbIM HITH FeTEPOLIEITHBIM — OTHOCHTCS KarnpoH?

296. YxkaxuTe, K KAKOMY BHJy IIOJIIMEPOB OTHOCHUTCSI PE3HWHA O NPOMCXOXKACHHUIO, XUMHUUECKOH TNpH-poae, Gopme
MaKpOMOJIEKYJI, 110 OTHOLICHUIO K HATPEBAHUIO. Y KaKUTE€ MOHOMED U METOJ, II0JIy4€HHs PE3UHbL. YeM pe3uHa OTIuYaeTcs OT
30onuTa? Kak ucronp3yrTces pe3nHa 1 S00HUT?

297. Kaxue pa3HOBHAHOCTH MoNMU30IpeHa CymecTBYOT? K KakuM BHAaM MOJIMMEPOB OHM OTHOCSITCS 110 TPOMCXOXKACHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOILICHHIO K HarpeBaHuio? Hamummre ypaBHEHHS CHHTE3a 3TUX Pa3HOBUIHOCTEH IOJIMH30IIPEHA,
yKaxxuTe MoHOMepbl. Kak ucrosnb3yeTcs MoIuu30-1peH?

298. Yro Takoe nomuamuaHble cMoibl? Kakie pasHOBUAHOCTH MONHAMUAHBIX CMOJ CYLIECTBYIOT? YKaKUTE, K KAKOMY BUIY
MIOJIMMEPOB OHHU OTHOCSITCS IO TIPONCXOKIACHHIO, XUMHUUECKOH TIPHUpoe, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLIEHHUIO K HaTPEeBaHHUIO.
HanumuTe ypaBHEHUS MOTy4eHHs TTOJHAMUAHBIX CMOJ, YKOKHTE MOHOMEPHI. Kak HCIONIB3yIOTCS MOIHaMUIHBIE CMOJIBI?

299. Kakue Buibl kayuyka cymecTBytoT? K kakoMy BHIY NMOJMMEPOB OHH OTHOCSTCS IO MPOUCXOXKAE-HUIO, XUMHUYECKON
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHHio? Hanmmmre ypaBHEeHHSI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaKHTE
MoHOMepbl. Kak ucnonbs3yrorcs 3Tu noauMepsr?

300. [epeuncnure kapOoLENHBIE TOIUMEPDI, MOIYYeHHBIE METOJOM MOJMMEPU3alUK, HE COAepIKallie B OCHOBHOU IIeTn
KpaTHBIX cBA3el. Hanuimmre ypaBHeHHs UX MOTy4eHHMs, yKa)KUTe MOHOMepbI. Kakue 13 3TuX NoauMepoB MOTYT UMETh
aTakTuyeckoe ctpoeHre? OTBET MOTUBUPYHTE.

301. UYro Takoe pH-unnukatoper? Kakue uaauxarops! Bel 3HaeTe? IIpucyTcTBHE KAKUX HOHOB B Pac-TBOPE MOXKHO
00Hapy>KUTh IPH MOMOIIY UHANKaTOpoB? [TpuBecTH mpuMepsI.
302. B mate mpoOupok, conmepikammx pacTBOphl xitopunoB Hatpus, Mexu (1), Gapust, amomuans u xe-nes3a (I11), mrobasmmm

pactBop KOH. Vka3ars B Kakix IMEHHO ITPOOMPKAX HAXOIATCS PaCTBOPHI ITHX COJICH, e B 1-if mpoOupke BBITIAT 0CaToK Oer1oro
1BeTa, B 4-if — cuHero, B 5-if — Oyporo 11BeTa, a Bo 2-ii u 3-if ocaika He 00pa3zoBaock. [Ipy MOMOIIM KaKOro peareHTa MO>KHO




OIIPEIEIUTh COCTAB CO-ACPIKUMOTO 2-1 U 3-if mpodupok? OTBET NOATBEPIUTH YPABHEHUSIMU PEAKIHIl B MOJIEKYJIIPHOH 1 HOHHO-
MOJICKYJIpHOH (hopMe.

303. B msaTh IpoOMpOK, copepKaIiuX pacTBOPHI XJIOPHIOB Kajus, aMMOHUs, MarHus, xene3a (I1) n xanbpius, 100aBuin
pactBop NaOH. Yka3ats B KakuX IMEHHO IPOOHUpPKaX HAXOAATCS JaHHBIE CONU, €CIIU B 1-1 IpOOHpPKE BHINAN 0CaI0K 3eJICHOBATOTO
1BeTa, BO 2-i 1 4-i1 — Oenoro 1BeTa, MpuueM BO 2-i OH pacTBOPHIICS NMPH pa30aBIeHUH BOAOM, a B 3-i 1 5-1 mpoOupkax ocaaka He
o0OpazoBanock. Kak MOXHO OIpeenTh CoCTaB pacTBOPOB B 3-i 1 5-# nmpobGupkax? OTBET NOATBEPIUTh YPABHEHUAMHU PEAKLIUH B
MOJIEKYJIIPHOI 1 MOHHO-MOJICKYJISIpHOU (hopMe.

304. Yka3aTh Ba XUMHYECKHX PEAKTUBA, MPU IIOMOIIM KOTOPBIX MOXHO PAa3IMYUTh PACTBOPHI XJIOPH-AOB MAarHHs, KalbIUs U
Gapust. Hanncars B MoJeKy JISIpDHOW M HOHHO-MOJIEKYJSIPHOH popMe ypaBHe-HUS PeaKUid, NPOTEKAIOIINX MEX/Y STUMU PEaKTHBAMHU

U KaXJ10H U3 CoNel.

305. ITpy moMomy KakWX XUMHYIECKHX PEaKTHBOB MOXKHO Pa3IMYUTh CIEIYIOMNE COSAUHEHUS HATpHs: KapOOHAT, XIOPUL,
cynbdar, pocdat u ruapokcH HaTpus. Hamucate ypaBHEeHUs peakuuil B MOJIEKYJIIPHON U HOHHO-MOJIEKYJISIpHOH (opme.
306. [Ipy moMoImM Kakoro yHHBEPCAIEHOTO PEAKTHBA MOXKHO ONPEAEINTh, B KAKOM U3 ISTH NPOOUPOK HAXOMSATCS PaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hamucarts ypaBHEHHsI pEaKIiii B MOJIEKYJISIPHOW U HOHHO-MOJIEKYJIIPHOH opMe U yKa3aTh
I[BET OCAIKOB.

307. Harmmcath xuMudeckre (OpMyIIbl BEIIECTB, HAXOAAIUXCS B 3-X Kosbax, eciu: 1) pacTBOPBI OKPAIIMBAIOT IIIaMs
TOPEJIKA B (PMOJICTOBBIN I[BET; 2) MpH npriuBaHuu pactBopa AgNO3 B oOpasiax u3 1-i u 3-if K00 BITIAT TBOPOKUCTHIN 0CAIOK
6eroro 1BeTa, a B 0Opasue u3 2-it koa0sI — skenToro 1Bera; 3) npu gobdasnernu H2SO4 B o6pasiie u3 3-# KoyObI IPOU30IILIO
OypHoe BbIJIeJIeHHEe Ia3000-pa3Horo BellecTBa, KOTOpoe BhI3Bajio nomyTHeHue pactBopa Ca(OH)2. OTBeT moaATBEpAUTH YpaBHE-
HHUSIMH COOTBETCTBYIOIINX PEAKIIMI B MOJICKYJISIPHOW I HOHHO-MOJIEKYJIAPHOH (popMe.

308. ITpn moMomM KakWX KadyeCTBEHHBIX PEaKIMii MOXKHO pa3NuuuTh 2 MHHepalbHBIX ynooperns (NH4)2S04 u KC1? Otser
HOATBEPANUTH YPABHEHUSMH COOTBETCTBYIOIIUX PEAKUUI B MOJICKYIIPHON U HOHHO-MOJICKYJIIPHOH (popMe, yka3aTh I[BET OCAIKOB.
309. Hanucath xuMudeckre (pOpMyIIbl BEIIECTB, HAXOIAIIUXCS B 3-X Konbax, eciu: 1) pacTBOp OKpa-IIMBAET ILIaMs TOPEIKH

B ()MOJIeTOBBIH IBET (00pa3ibl U3 ko0 1-if 1 2-i1) u xkenThii (0Opaser u3 3-it konoObl); 2) mpu npriuBanuu pactBopa AgNO3 B
obpasrie u3 koa0Osr No2 BBITIaT TBOPOXKUCTEIHN 0canok 6eroro 1BeTa; 3) npu nobasnenun pactsopa BaCl2 B obpa3uax u3 1-if u 3-i
KoJ10 BhINagaeT Oelnblii ocanok; 4) npu godasinennun H2SO4 usmenenuii He npoucxoaut. OTBET MOATBEPAUTH YPaBHEHUSMU
COOTBETCTBYIOIIUX PEAKIHUIT B MOJICKYJIIPHON M HOHHO-MOJICKYJIIpHOH (opme.

310. Kak npu momomy BOAB! M a30THOM KWCIIOTHI PACcIO3HATEH YETHIPE IOPOIKa — COMy, Mel, cyibdaT HaTpus u runc? OTBeT
HOATBEPANUTH YPABHEHUAMH PEaKIUH B MOJICKYJISIPHOI U HOHHO-MOJIEKyISIpHOIT hopme.
311. B uerbIpex makerax cozepikarcs CIEIyIOLIME BELIECTBA: CyNb(aT allOMUHUS, HUTPAT Oapusi, XJOPUJ aMMOHUS, CyIb(UT

Hatpus. Vcroms3ys pacTBOP TMAPOKCHAA KU M OTKPBITHIA MM CyJb(aT alfOMHHIS, OOHAPYXHUTh BCE OCTAIFHBIC BEIECTRA.

OTBeT MOATBEPAUTH YPAaBHEHUAMH PEakunii B MOJICKYJIIPHON W HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak mpu nomoum nepmanranata kanusgs KMnO4 MoxHO pazinnuuth: a) cyibdatel sxene3a (II) u (II1); 6) HUTpaT U HUTPUT
kanua? OTBET NOATBEPAUTH YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI.

313. Kak npu momomu muxpomara kanust K2Cr207 moxHO pa3znnunts: a) cynsdats! sxenesa (II) u (III); 6) Hutpar u HUTpUT
kanua? OTBEeT HOATBEPAUTH YPABHEHUSIMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

314. B tpex GaHkax 0e3 3THMKETOK HAaXOIATCS CIEIYIOIIME BELIECTBA: Cynb(ar HaTpus, cyab(UT HATPUs, Cyab(ua HaTpus.
Kax, mMest B CBOEM pacriopspKEHHH JIMIIH OJIFH PeakTHB (Kakoi?), y3HaTh, Iie Kakasi cojib HaxoauTcs? Hanmcats ypaBHEHUS

PEaKIuu MEXIY PEaKTHBOM H KaXKIOH U3 COJel B MOJEKYIIPHON 1 HOHHO-MOJEKYJIIPHOH (opme.

315. Kak nmpu momomm ruipokcuia HaTpusi, HUTpaTa cepedpa u xjopuaa 6apus onpenesuTh, Kakoe U3 yAoOpeHuid — cyabdar
aMMOHMS1, HUTPAT HATPHs, XJIOPU aMMOHUSI — IIPEJICTaBIIsIeT cO00i Uccierye-Mblii 00pasen; ynoopenus? OTBET MOSCHUTh
YpaBHEHUAMH peakuunii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHeM I[BeTa 00Pa30BABIINXCS OCAIKOB.

31e. Kak npu momomu ruipokcuaa HaTpHs, HUTparta cepeOpa u KapOoHaTa HATPUs ONPEIeIuTh, Kakoe U3 yIOoOpeHuH —
HUTpAT KIblus, GpochaTr aMMOHUS, XJIOPHUJL KaJIHs — IPECTABISIET COO0H uccieaye-Mblid oOpaser; ynoopenus? OTBET NOSICHUTD
YpaBHEHHMSAMH pPeakunii B MOJICKYJIIPHON M HOHHO-MOJICKYJIIPHOH (popMe ¢ yKazaHHEM I[BeTa 00Pa30BaBIIMXCS OCAIKOB.

317. Kak npu momomy ruipokciuaa HaTpHs, HUTpaTa cepedpa M CONITHOM KHUCIOTHI ONpEeiTh, Kakoe W3 yAOOpeHUH —
HUTpAT aMMOHUSI, kKapOoHat kanusi, pocdat kanus — npeacrasiser codboit obpaszen ynodpenus? OTBET MOACHUTD ypaBHEHUSIMHU
peaxuuii B MOJICKYJIIPHOM U HOHHO-MOJIEKYJISIPHOH (hop-Me ¢ yKa3aHHEM L[BETa 00Pa30BaBILIIXCS OCAJIKOB.

318. ITpn moMoImy KakWX KadeCTBEHHBIX PEaKIMi MOXKHO ITOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hanucats ypaBHEHHUsI COOTBETCTBYIOIIUX PEAKLUil B MOJICKYISIPHOM X HOHHO-MOJIEKYJIIPHOH (opme.
319. HasBare Hanbosee BaXKHBbIE COJM JKeNe3a U yKa3aTh MX MpaKTHUeckoe 3HaueHue. [Ipyu MoMoIy KakuX peaxiuil MOXKHO

00HapyXuTh pHcyTcTBHE HOHOB ene3a (11) n (III) B pactBope? OTBET MOA-TBEPANTH YPAaBHEHUSMH PEAKINI B MOJICKYJIIPHOH 1
HMOHHO-MOJIEKYJISIPHOH (hopme.

320. [Tpu moMoIM KakuX KAa4eCTBEHHBIX PEaKMid MOXKHO MOATBEPAUTH cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCl2?
Hammcats ypaBHEHUs COOTBETCTBYIOIINX PEAKIMil B MOJICKYJIIPHOHM M HOHHO-MOJIEKYJIIPHOH (opMme.

6.2. Tembl NUCHLMEHHBIX padoT

KonTtponsHas pabora

6.3. Ilpoueaypa oueHuBaHus

OreHka chopMUPOBAaHHOCTH KOMIIETEHINH y 00YJaOMNXCSI ¥ BBICTABJICHHE OI[CHKH MO TUCIHUIUINHE BEIETCS CICIYIOMNM
00pa3oM : IS CTYAEHTOB 3a09HOI U 0YHO-3209HOM (OpMBI 00yUESHHUS OLIEHUBACTCS 10 MATHOAIIBHON IIKAJIe, OLEHKAMHI
«OTIIMYHON, «XOPOILLOY, «yJIOBICTBOPUTEIBHOY, «HEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIM «HE 3a4TCHOY.

6.4. IlepeyeHb BUIOB OIIEHOYHBIX CPEICTB

KonrtponbHas padora.
WTOTOBEIi KOHTPOJ.




7. YHAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |Iamamosa O.10., Xumus: yaed. mocobue s CTyA. 04. U 3204. popM 00yd. Hosouepxkacck, 2022,
IIstauubiza E.B. Hampasi. "JlecHoe neno", "JlanamacgTHas apxurexrypa', http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ IPUPOJIOTIOIB30BaHHE" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
7.1.2. JlonoJHUTENbHAS JIMTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI2.1 | Anapues A. 1., Xumus : COOpHUK 33724 U YIPAXKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
Kazaxoa A. A. nocobue HoBocubupckuii
roCyIapCTBEHHBIH
TEeXHUYCCKUI YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI12.2 | EmenssHoBa E. O. OO0mas XUMUSL: IPaKTHKYM Junenx: Jlunenkuit
rOCYZapCTBEHHBIN
MEeArOrUYeCKUil YHUBEPCUTET
nmenu ILI1. CemenoBa-TsH-
Illauckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.3 | CygBopos A. B., OO6mast XuMusi: y4eOHHK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTAaBHTEITH 3arnaBue U3narenbcTBO, roj
JI3.1 | AposoBo3osa T.H., Xumust: 1ab0paTOpHBIA NPAKTUKYM TSl CTYICHTOB BCEX HoBouepxacck, 2018,
[Manamiosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
ITarauneaa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI3.2 | HoBouepk. HHX.- XuUMHS: METOTUYECKHUE YKAa3aHHUsI T10 U3yUEHUIO Kypca U Hosouepkacck, 2020,
MEJIAOp. UH-T BBIMOJIHEHHIO KOHTPOJILHON paboTHI UTSl CTYJCHTOB 3a09HON http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | hopmsl 00yuenus Hanpasnenuit "Jlecuoe neno”, "Jlanamagdrtaas | oONIMI/UserEntry?
0.10. [lanarmosa, apxuTtekTypa', "DKOJOTHs U IPUPOIOTOIL30BaHNe" Action=Link FindDoc&id=33
T.W. IpoBoBo30oBa 7410&idb=0
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TE1eKOMMYHHKAIIMOHHOI ceTu "UnTepHeT"
7.2.1 HH(POPMAMOHHO-CIIPAaBOYHBIE U TIONCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.3 TlepevyeHb MPOrpaMMHOI0 odecreyeHust
7.3.1 Yandex browser
732 Microsoft Teams IpenocraBnsercs GecruiaTHO
7.3.3 [IporpamMmHast cucteMa Jiist OOHapyKeHUsI TEKCTOBBIX | JImmeH3uonHbIi moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBaHU B y4eOHBIX U HAy4HBIX paboTax «AHTHILIATHATY
«Antumnaruat. BY3» (untepHer-Bepeus); Moty b
«IIporpaMMHBII KOMIUIEKC IIOMCKa TEKCTOBBIX
3aMMCTBOBAHUI B OTKPBITHIX HCTOUYHHUKAX CETH
HHTEPHET
7.4 Ilepevyenb HHGPOPMANHOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazer gannbix OO0 Hayunas 31eKTpoHHas http://elibrary.ru/
OoubIMoTEeKa
7.4.2 basbr manaeix OO0 "Tpecc-Mupopm" (KoHcynpTanT https://www.consultant.ru

+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIIUITIJINHBI (MOAY JISA)




8.1

2321 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHHsI, CITYKAIIMMHU [T TIpeicTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPSHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; YueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka - 1 mT.; Paboune mecra cryaenToB; Pabodee mecto mpernonaBaress.

8.2

2102 CrienanbHOE MOMENICHUE YKOMIUIEKTOBAHO CIIELUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpeZIcTBaMH O0YUCHUSI, CITYKAIIUMHE JUTS IPEACTaBICHHUS HH(POPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCcTpamoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): 9KpaH - | WIT., mpoekTop - | mT., HeTOyK
- 1 mt.; Amnmapat TBO — lmt.; Annmapat TB3 — 1 wt.; Ilnnta snexkrpudeckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 wr.; Tazoananuzarop ' XI1-3M — 1 wt.; Ornerymmrens — 1 mr.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbI peakTHBOB, HEOOXOAMMBIX IS
BBIITOJTHEHHS JIAOOPATOPHBIX paboT; AmnTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jlocka MarHUTHO-MapkepHasi - 1t.; CynmmibHbli mikag - 1mt.; Becsl Texnoxumuaeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MIperoiaBaTeds.

8.3

2313 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEIHUATI3HPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpencTBaMu 00y4eHHUsI, CIy KaIllUMHU JJIsI PEICTABICHHS HHQOPMALIH OOJBIION ayTUTOPHH:
Habop neMoHCTpamoHHOT0 000pyI0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarIsaAHBIe TocoOmns — 15
mrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTens.

8.4

2305 [TomerieHne YKOMIUIEKTOBAHO CIICIIHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHMSI, CITY>KAIUMH TS TIPEACTaBICHUS HH(POPMALIUU U OCHAIIEHO KOMITIOTEPHON TEXHUKOM ¢
BO3MOYKHOCTBIO MOJIKITIOYCHUS K ceTH «IHTepHET» 1 00€CIIeYeHHEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexy HUMU onckoit TAY: KommeioTeps! Mapok: Intel
Celeron 430 — 1 mmir.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnsl komnbioTepHbIe — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mT.; Temarnueckue IIaKaThI
—5mwrt.; JHocka—1mr.; PaGoune mecta cryaenToB; Pabouee MecTo mpenogaBaTes.

9. METOIMYECKHUE YKA3AHUS 1151 ObYUAIOIINXCSI 110 OCBOEHMIO JUCOUILINHBI (MOAYJIST)

1.

[onoxenune o Tekyuiei arrecranuu odydaroummxces 8 HUMU [ATAY (BBeaeHo B AeiicTBue mpukazoM aupekropa Nell9 ot

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

2.5.

JposoBo3zosa, T.M. Xumus [DnekTpoHHBIH pecypc] : mal. mpakTUKyM A CTyXd. Bcex Hampasi. / T. M. JIpoBoBo3oBa, O.

10. [llanamoga, E. B. [IarauubiHa ; HoBouepk. nHx.-menuop. uH-T Jlonckoii 'AY. - HoBouepkacck, 2018.
3. XUMHS: METOJI. YKa3aHus 10 U3y4d. Kypca U BBIM. KOHTP. paboThI Ui CTYA. 3204. GOpMBI 00yY.
/ HoBouepk. max.-menuop. uH-T Jorckoit AV, Cocr.: O.10. Illanamosa, T.U. IpoBoBo3oBa, HoBouepxkacck, 2020.
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