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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EIUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

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

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

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

DK3aMeH 1 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

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 JUCHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI
Hukn (pa3men) OIL: | b1.0

3.1 | TpeGoBaHus K NpeABAPHUTEILHON NOAT0TOBKE 00y4al01Ierocs:

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 NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HE00X0AMMO 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. KOMIIETEHIINH OBYYAIOIIEI' OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JTUCIIUITJINHBI

(MOJY.JIST)

OIIK-1 :

Crnioco0eH pemiaTh TUIOBbIE 32124 NPO(eCCHOHATBbHOI JeTeJIbHOCTH HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB

MAaTEMATHYECKHX U €CTECTBEHHbIX HAYK C IPUMEHCHUEM I/ll-l(l)OpMaIIPIOHHO-KOMMyHI/IRaIII/IOHHLIX TeXHO.T[Ol"I/li;I;

OIIK-1.1

. HCHOJ’HﬂyeT OCHOBHBIC 3aKOHBI MATCMAaTUYCCKNX U CCTCCTBCHHBIX HAYK UISI pCIICHUA CTAHAAPTHBIX 3a1a4 B obactu

nmaHama(THON apXUTEKTYPBI

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOLY JISA)

Konx
3AHATHS

HaumeHnoBanue pasneioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HurepaxT. Ipumeuyanne
TeM /BUA 3aHATUS/ Kypc

Pazgea 1. 1. OcHOBHBIE 3aKOHBI
XMMHH.




1.1 /JTex/ OIIK-1.1 J1.1
JI1.2J12.4J13.
2
Paznen 2. 2. Ctpoenue aToma.
Iepuonnyeckas cucrema
y1eMenToB .. MeHaeneeBa.

2.1 Crpoenue atoma. CTpoeHHE aTomMa OIIK-1.1 JI.1
W CHCTEMATHKA XUMUYECKIX JI1.2J12.1
aneMeHToB. [lepuonuyeckas J12.2
cUcTeMa U U3MEHEHUE CBOMCTB J12.4J13.2
3JIEMEHTOB. 91

/JTex/
Paznen 3. 3.Xumnueckas cBsI3b U
CTPOEeHHEe MOJIEKY.JI.

3.1 XUMHUYECKAsI CBSI3b M CTPOCHHUE OIIK-1.1 JI1.1
MOJIEKY L. JI1.2J12.1
Turet XUMUYIECKON J12.2

ces3u. CTpoeHue u J12.4J13.2
CBOICTBa MOJICKY L. 21
Pa3znes 4. 4.9Hepreruka
XMMHYECKHX MPOLECCOB.

4.1 Oueprerudeckue 3P PeKTs OIlK-1.1 JI1.1
XUMHUYECKHX peakiuii. OyHKuun JI1.2J12.1
cocrosHus. 3akoH I'ecca u J2.2J12.3
ciencTBue u3 Hero. /JIex/ J12.4J13.1

JI3.2
o1
Pa3zpea 5. 5. CkopocTb
XUMHYECKHX peaKkuuii u
XHMHYeCKOe paBHOBeCHeE.
5.1 CKOPOCTh XUMHYECKHUX PEaKIIH 1 OIIK-1.1 J1.1
XUMHUYecKoe paBHOBecue /J1ab/ JI1.2J12.1
J2.2J12.3
J12.4J13.1
JI3.2
31
Pa3zpea 6. 6. Bona. Odmas
XapaKTepPUCTHKA PACTBOPOB.

6.1 OO0mast xapaKkTepuCcTHKa OIIK-1.1 JI1.1
PacTBOPOB. JI1.2J12.1
CriocoObI BEIpa)KEHHSI COCTaBa J2.2
pactBopoB. PUBUKO-XUMHUYECKHE J12.4J13.1
CBOIICTBa pacTBOPOB JI3.2

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

6.2 OO011as XxapaKTepuCTHKa OIIK-1.1 JI1.1
pactBopoB. Pacyer koHIIEHTpauu JI1.2J12.1
pactBopos /IIp/ 2.2

J12.4J13.1
JI3.2
31
Pazpnen 7. 7. PactBopsl
3J1eKTPOJIMTOB.

7.1 Peakuuu B pacTBOpax OIIK-1.1 JI1.1

3JIEKTPOJIUTOB. JI1.2J12.1
/J1ab/ J12.4J13.1
JI3.2

o1




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

KonnuraruBHele cBoiCTBa JI1.2J12.1

pacTBoOpoB (perieHue J22712.3

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

/Mp/ JI3.2
31

Paznen 8. 9. OkucanreabHO-
BOCCTAHOBUTCJ/IbHBIC pealcuml.
OCHOBBI YIEKTPOXUMHUH.

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

pab6otsr. /Cp/

Paznen 10. 11. KomniiekcHbie

coeTMHEeHUsI

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

KOHTpOJIbHOU paboTsl /Cp/

Pazpen 11. 12. Kontpoisb

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

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. KonTposibHBbIe BONPOCHI M 3a1aHUS

Bompocs! 11 poBeieHust IPOMEKYTOUYHON aTTecTaluy B (hopMe dK3aMeHa!

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

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

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

4. Crpoenne aroma. [Toctynater bopa.

5. KBaHTOBBIC uHCIa, UX QUSHYECKUH CMBICII.

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

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

9. THIIBI XUMUYECKOM CBSI3HM, UX OCOOCHHOCTH.

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

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

12. Crioco0b1 00pa30BaHusl KOBaJCHTHOH XUMHUYECKOH CBSI3H.

13. I'ubpuanzanusi aTOMHBIX 9JEKTPOHHBIX OpOuTalieil U e€ BUBI.

14. IonspHOCTh XUMHYECKOH CBSI3H. DIEKTPUUECKUI MOMEHT JTHUIMOIS MOJEKYJIbI.

15. Wonnas cBs3pb, €€ ocobennoctu. CTerneHh HOHHOCTH CBSI3H.

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

17. Tepmoxumusl, ee OCHOBHBIE oIpeeneHus. 3akoH ['ecca U ero ciencTBHe.

18. BHyTpeHHsIs SHEprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKIX ITPOIIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BepOsATHOCTb COCTOSHUS CUCTEMBI U SHTPOIHUSL.

20. HanpaBneHHOCTh caMOIPOU3BOJIBLHOTO MPOTEKAHUSI XUMHUYECKUX peakiuid. Jueprus ['mbd6ca.

21. Xumndeckasi kuHeTHKa. CKOPOCTh XUMHMYECKMX PEaKlUi B TOMOT€HHOH M reTepOreHHOM cucTeMme.

22. BnusiHue npuposl pearupyrolmux BEIIECTB U TEMIIEPATYPbl HA CKOPOCTh XUMUYECKON PEAKIUU.




23. BiusHue xatanuzaTopa Ha CKOPOCTh XMMHMUYECKOH peakuuu. MeXaHu3M JelCTBUs KaTaau3aTropa.

24, OOpartuMble 1 HEOOpATHMBIE XUMHYCCKHE PEAKIUH. XUMHUYICCKOS PaBHOBECHE.

25. CwMmemienue xumuueckoro papHosecus. [Ipunuun Jlelllatense.

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

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

28. PactBopsl. I'maparnas Teopus J.1. Menaeneesa. TemnoBsie 3 dekTsl pacTBOpeHUSI.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTb ra30B B JKHUIKOCTSX.

31. KoHueHnTpanus pactBopoB, €¢ BUJIBI.

32. OcMoc, ocMOTHYECKOE TaBJIeHHe pacTBOpoB. 3akoH BanT — ['odda a1 pacTBOPOB HEINEKTPOIUTOB W IEKTPOIUTOB.
33. INoHmkeHne DaBIeHNS HACBHIIIEHHOTO Iapa pacTBOPHUTEINS HAJ pacTBOPOM. 3akoH Payms I pacTBOPOB HEINEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. [oBblIeHHE TEMIIEpATyphl KMIIEHUsI pacTBOPOB. 3akOH Payiis aist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIUTOB.

35. IloHnxeHue Temneparypbl KpUCTAJUIM3AMK pacTBOpa. 3akoH Payiis A pacTBOPOB HEANIEKTPOIUTOB U AIIEKTPOIHUTOB.
36. Teopus 3M€KTPOJUTUUECKON TUCCOLMALUY.

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

38. CrnaOble 3JIEKTPOJIUTHI, UX AUCCONMANHA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CusbHBIE IEKTPOIUTHL, UX AUCCOLUAIMs. AKTUBHOCTh MOHOB.

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

41. DneKTpoITHYEeCKass AUccouuanys Boasl. HelTpaibHble, KUCIBIE U ILEJI0YHbIE PACTBOPHI.

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

43. I'uaponus, ero KONMWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTH TUAPOJIHM3a OT KOHLUEHTPALMU W TeMIepaTypbl pacTBopa.
44. I'maponus coneit u ero Bubl (Ha MpUMEPE YPaBHEHUM IMApPOIN3a COOTBETCTBYIOIUX COJIEH).

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

46. JlucniepcHbIE CHCTEMBI, UX KIaCCH(HUKAIMS 110 CTENICHH JUCIepCHOCTH. CBOOOMHO- M CBA3HOUCIEPCHBIE CHCTEMBI.
47. YcroitunBocTh TucCepcHbIX cucteM. MakTopbl CTaOMIU3alMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Komnonnnsie pactBopsl. CTpoeHUE KOJJIOUTHOW MHIIEIUIHI.

50. Koarynsmus KOJIIOUIHBIX PacTBOPOB M (haKTOPHI, €¢ BBI3BIBAIOIIHUE.

51. THUNbI OKMCIUTENIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI.

52. Peakiuu oxucnenus. BaxHeinme BocCTaHOBUTEIH.

53. Peaxiuu BoccranoBinenus. Baxueiimue oxucnureny.

54. OKHUCIIUTENILHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIbI U Psl HAIPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. Mertoabl 3alMTEl OT KOPPO3UU METAJLIOB.

58. INonsTue xumudeckoil uneHTuukanuy. KayecTBeHHbIC peakiii Ha UOHBI.

59. CocTraBiicHHE YpaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIMi, PeakiiMii HOHHOTO OOMEHa, THIPOJIn3a COJICH.

3AJIAHUA JIJII KOHTPOJIBHOM PABOTBI CTYJIEHTOB

3A04YHOM ®OPMbI OBYYEHN A

PaboTa cocTOUT U3 BOIIPOCOB, OXBATHIBAIONINX KypC JUCIUILUIAHEI, ¥ BEIITOTIHACTCS 110 OHOMY M3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapHAHTOB 3aJJaHUIl KOHTPONBHOM pabOTHI, METOIUKA €€ BBIIOIHEHUS U He0OX0AUMas JINTePaTypa IMPHBEICHBI B METOJUUECKUX
yKa3aHMSAX JUId HallMcaHUs KOHTPoNbHOM paboTsl (Jlyranckas, M.A. Xumus [TexcT] : MeTO.yKa3. 10 U3y4. Kypca U BBIIL. KOHTP.
paboThl i cTyA. 3a04. hopmel 00y4. / . A. Jlyranckas, O.10. [llanamosa, C.B. Konaparosa; HoBouepk. roc. Menauop. akaj., kad.
XUMHH 1 IpUKI. 3Kkoiorun. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Beibop BapuaHTa onpezaemnsercs nepBoii OykBoi dhamunnn
CTyZIeHTa U NocieHel udpoit 3a4eTHON KHMKKU. KaXKAbIi CTYJEHT BBIOJIHIET KOHTPOIbHYIO paboTy B COOTBETCTBUH C
BapHaHTOM 331aHHs, ONPEIEISIEMOTO 10 IBYM MOCIEIHUM IudpaM ero mudpa (HoMep CTyIeHUECKOro OuIeTa 1 3a4eTHOH
kHKKH). Hapumep, mmdp crymenrta 30512, T.e. mocnenane mudpst ero 12. CiaenoBaTensHO, CTYASHTOM JOJDKHA OBITH BHIIOTHEHA
KOHTpOJIbHas paboTa, BKIIOYAIONIas 3aa4y BapranTa 12 B rabmuie 2.

Ne Bapu-anra Homepa 3aganmii KOHTPOJIBHOW PaOOTHI
Homepa TeM KOHTPOJIBHOH PabOTHI
1 2 3 4 5 6 7 8 9 10 11 12

1 11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306

2 2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314

3 7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318

4 16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302

5 18 39 46 71 82 109 138 141 180 182 196
201 237 245 267 300 309

6 4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313

7 1 26 57 67 97 101 133 154 170 189 193

212 222 257 276 292 319




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

5
215
19
220
17
203
9
207
3
208
14
216
20
204
6
209
13
213
8
218
12
206
10
211
15
219
5
202
14
213
3
220
12
209
19
214

No Bapu-aHTa
Homepa TeM KOHTPOJIBHOHW pabOTHI

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

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

32
227
34
231
37
236
25
239
21
223
33
229
30
225
36
230
40
232
23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240

Howmepa 3a1annii KOHTPOJILHOW 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

60
260
47
248
42
244
52
253
53
256
56
242
43
250
45
258
58
246
48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241

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

72
280
78
261
63
270
68
263
73
268
76
275
80
278
65
264
70
266
75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280

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

81
282
85
287
89
298
94
284
98
290
83
291
91
286
99
293
92
299
100
288
84
294
86
297
95
295
90
290
94
281
99
291
84
282
88
288

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

110
307
119
320
108
303
103
310
116
315
111
301
104
304
112
311
120
316
105
305
117
317
106
312
113
308
109
301
117
306
120
318
105
320
101
307

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

139

121

127

124

130

135

140

126

131

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

142

155

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

165

174

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

183

186

187

181

184

187

182

188

183

185

189

186

190

182

188

183

185

181

10
186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

198

194

199

191

196

192

197

193

198

194

199

195

200

192

194

198

191

197

11
193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

12




41

4

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

219

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

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

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

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

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

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

127

134

121

125

136

140

122

128

129

123

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

143

157

141

149

155

158

160

145

152

142

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

162

172

176

180

161

166

173

177

163

170

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

182

188

181

184

187

190

183

185

186

189

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

191

194

198

200

192

197

195

193

196

199

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198




212 224 248 276 292 303

75 15 40 44 72 85 114 124 152 172 183 193
218 230 257 265 297 311

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IlepedeHsb BOIPOCOB KOHTPOIBHOM pabOThI

1. Uto Ha3BIBACTCs DKBUBAIECHTOM djeMeHTa? UTo Takoe 3KBHBajJeHTHAs Macca? DKBMBaJEHTHBIA 00b-eM? PaccuuraTh

SKBUBAJICHTHBIE MACCHI YTIIEPOa, HCXO/IS M3 COCTaBa OKCHJA U AUOKCUAA YIIIepoa.

2. Urto Ha3bIBaeTCsS SKBUBAJICHTOM CJIOXKHOTO BemiectBa? Kak onpenensiroTcsi S5KBUBaJICHTHBIE MAcChl OK-CHUI0B?

OCHOBaHHMH? BEMHUCINTS SKBUBaJICHTHBIE Macchl OKcuIoB amoMuHUSA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n

6apus Ba(OH)2.

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

BprauciuTh SkBHBalIeHTHBIC Macchl ochopHoit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amromunns Al2(SO4)
3 u pocdara kambimst Ca3(PO4)2.

4. BbIunCINT PKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 9TO 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 okcuna ABYyXBaJIGHTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO NpH H.Y.
YeMy paBHBI 3KBUBAJICHTHBIC MacChl OKCHJ1a, MeTalllla, aTOMHast Macca Metayuta? Kakoit aTo meramn?

8. Ha pactBopenue 8,43 r meraia morpe6oBainoch 7,35 T cepHON KUCIOTHL. ONpeneNnTh SKBHBAJICHT-HYI0 Maccy MeTaynia
1 00BEM BBIICIUBIIETOCS BOAOPOAA (YCIOBHS HOPMATIBHBIE).

9. OnpenenuTs YKBUBAICHTHYIO MacCy M Ha3BaHHE JABYXBAJIEHTHOIO MeTamia, 2,24 T KOTOPOTO BBHITEC-HAIOT U3 pacTBOpa
cepebpsiHOH conu 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAICHTHYIO MacCy M Ha3BaHHE ABYXBaJIEHTHOro meramia, 0,12 T KOTOPOTO BBEI-TECHSIOT M3 KHUCIIOTHI
112 M7 Bogopoaa, U3MEPEHHOTO PU HOPMANIBHBIX YCIOBHUSX.

1. ITpu cxuranuu 0,9 T TpexBaJEHTHOTO MeTaja HoiydeHo 1,7 T ero okcuaa. OmpeaenuTb aTOMHYIO Maccy MeTajia U
COCTaBUTH (POPMYITY €T0 OKCHIA.

12. CKOJBKO MOJICH M SKBUBAJICHTOB COCTAaBISIOT 342 kr cynbdaTa amomuHus Al2(S04)3?

13. CdopmynupoBath 3ak0H ABorajpo u ero cieactsus. Kakoit oobem 3anumaror 1022 Mosiekysa a3oTa MpH HOPMaJbHBIX
ycnoBusx? Kakyro Maccy MMeeT 3TO KOJIM4ECTBO a3oTa?

14. UYro Takoe Monb? CKOJBKO MOJIeH comepkurcs B 1 M3 m000ro raza nmpu HOPMaJbHBEIX yCIOBHAX?

15. IT10THOCTH MapoB Cepsl MO KUCIOPOAY paBHa 8. M3 CKOIBKMX aTOMOB COCTOMT MOJEKyJa Cepbl?

16. Macca | 51 KpUIITOHa IIPU HOPMAaNBHBIX yClIOBUAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMUT MO-JIEKylla ra3a KpUITOHA?
17. Kaxkoit 06peM pr HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razos pasHa 1,34 r, a apyroro — 1,26 r. BeIUuCIUTG MOJIEKYJISIDHBIE MACChl 3TUX Ia30B, UX
IUIOTHOCTB 110 BOJOPOAY U YUCIO MOJIEKYT B | JT KaXJ0ro rasa.

19. CKoJIbKO a) MoJiel; 0) MOJIEKYJT BOAOPOAa COACPIKUTCS B 5 M3 3TOro rasza, M3MEPEHHOTO MPU HOP-MAJIbHBIX YCIOBHUAX?
20. Kaxkoit 06seM mpu HOpMaTBHBIX YCIOBHX 3aHUMAIOT: a) 0,1 Moms okcmma aszora N20O; 6) 0,5 sxBH-BaneHTa BOIOPOAA
H2; B) 0,3 monb okcupaa yrnepoaa CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamu? JlaTh KiaccH(UKALMIO OKCHAOB, TIPUBECTH IPUMEpPHI U 1aTh CUCTEMAaTHYECKHE
Ha3BaHUSL.

22. Uro sBnseTCs BaKHEHINIMM IMPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH MpUMeEphl COOTBETCTBYIO-IIMX PEAKUUil U JaTh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Yto sIBIsETCS BaXKHEWIINM MPU3HAKOM KHCIOTHBIX OKCUIOB? IIpuBECTH mpuUMepHl COOTBETCTBYIO-IIMX PEakKLUUil U JaTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB TI0 CHCTEMATHYECKOH HOMEHKIATYPE.

24. B gem ocobeHHOCTh aM(poTepHBIX oKkcuaoB? Kakue u3 NpHUBEAEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTEepHBIMH

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

Ha3BaTh B3aMMOJCHCTBYIOIINE BEIIECTBA IT0 CHCTEMaTHYCCKOI HOMEHKIIAType.

25. Kaxne BemecTBa Ha3bIBalOT OCHOBaHMsIMHU? Hammcats opMyIIBl THIPOKCHIOB, COOTBETCTBYIOmMUX okcumam: 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 B3aUMOECHCTBYIOLINE BEIECTBA 10 CUCTEMATUIECKOH HOMEHKIIATYPE.

27. Kakue BemecTBa Ha3bIBAIOTCS KHCIOTaMHU? UTO Takoe OCHOBHOCTH KHCIOTHI? [IpuBecTH mpumeps! O1HO-, IBYX- H
TPEXOCHOBHBIX KHCI0T. HanucaTs peaxiiuy Ux B3aUMOJEHCTBHS C THUAPOKCUAOM HATPUs U Ha3BaTh BCE Pearkpyrollue BEIecTBa MO
CHCTEeMaTHYEeCKOIl HOMEHKIIAType.

28. C kaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanu-cats
COOTBETCTBYIOIIME PEaKIUH U Ha3BaTh B3aMMOIEHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTHYECKOIl HOMEHKIIAType.

29. Kakue peakuun XapakrepHs! Juis Kucinot? IIpuBecTn nmpumepsl TaKUX peakiMil A7 a30THOM KHCIOTBHI U Ha3BaTh BCE
B3aMO/ICHCTBYIOIIHE BEIIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 mepedncineHHBIX HMXKE KUCIOT MOTYT obpasoBats kucisie conu: HCIO4, H2SO4, CH3COOH, H3PO4, HCI?
Hamnucate GopMyIibl KMCIIBIX coneil M Ha3BaTh UX MO CUCTEMAaTUYECKOH HO-MEHKIIAType.

31. Kakne BemecTBa Ha3bIBaroTCS comsiMu? JlaTh KIacCH(HKANIO COJIEH, MPUBECTH MPUMEPHI CPeA-HHUX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIIATYypE.

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

33. Hasgath 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) HOPMalIbHBIE

(cpenHue) conu; B) KUCIbIE COJIH; T') IBOMHBIE con; 1) Kpuctaiutoruapatel: CaS04+2H20, KHCO3, CuS0O4, Na2C0O3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hammcarts ypaBHeHus peaxiuii o6pasoBanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pe3yisraTe B3au-MOICHCTBHA: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB; 0) OCHOBaHUS M KHCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCHJIa U KHCJIOTHI; T) OCHOBAaHHUS U

KHCJIOTBL.

37. Hanmcats ypaBHeHus peakuuii o6pazoBanus coneir K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOJICHCTBUS: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB;  0) OCHOBAHHS M KUCJIIOTHOTO OKCHJIa; B) OCHOBHOTO OKCHJIA M KUCJIOTHI; T) OCHOBAHUS U
KHCJIOTBI.

38. Harmncats ypaBHEHHs peaxiuii, JIKAIINX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpenuit — cynep-¢ocdara Ca(H2P0O4)2,
npenunurata 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 MOJyYEHHbIE CO-JIU [0 CUCTEMATUYECKOH HOMEHKIIATYpE.

40. C kakuMU W3 MEPEUHCIICHHBIX HIKE BEIIeCTB OyeT pearupoBath constHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CoctaButh ypaBHEHUS peakuuii 1 Ha3BaTh MOJIyYSHHBIC BEIIECTBA 10 CH-CTEMAaTHUECKON HOMEHKIATYpe.

41. KBaHTOBBIE YnCla ANIEKTPOHA: 0003HAUCHUE, TPHHUMAEMble 3HaueHus, GU3HYecKkuit cMbIca. YTo xapakTepusyeT IaBHOE
KBaHTOBOE YUCIIO?

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

noypoBHM»? YeMy paBHO MaKCMMaJIbHO BO3MO>KHOE YMCIIO JIEKTPOHOB Ha KaXKI0M M3 IoxypoBHel? Kakue popmbl nmeroT




3JIeKTPOHHBIE 007aKa s-, p-, d-, f- anexrponos?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIPEIeNCT OPUCHTAIMIO IEKTPOHHOr0 obnaka B mpocTpancTBe? CKOJIBKO
MIPOCTPAHCTBEHHBIX OPUCHTAITUIH BO3MOXKHO: a) JIJIst $- QJIEKTPOHOB; 0) JUIS p- 3JEK-TPOHOB; B) s d- 1 f- 371eKTpOHOB?
44. CocCTaBUTh DEKTPOHHYIO (HOPMYITYy dJIeMeHTa, Ha M-3HepreTHYeCKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

PacmipeniennTh BCe AIEKTPOHBI ATOMA 3TOTO JIEMEHTA 10 SHEPTeTUYCCKUM stueiikaM. B kakoM mepuojie, rpyIe U MoArpyIie
MEPHOINICCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

45. CocCTaBUTh JEKTPOHHYIO (OPMYITY dJIeMeHTa, Ha N-9HEepreTHUECKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3IIEKTPOHBI aTOMa 3TOTO JIEMEHTAa M0 YHEPTeTUIECKUM sueiikaM. B kakom mepuojie, rpyIne U NoArpyme
MEPHOINYCCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

46. Chopmynmuposats npasmito ['yana. [Touemy Ha TOCIEHEM 3JIEKTPOHHOM CIIOE€ Y MEIU M XpOMa HaXOIUTCS TOJBKO IO
OJHOMY S- 3JEKTPOHY?

47. Kakoe MakcuManbHOE YMCIIO AJIEKTPOHOB MOXKET HAaXOAUThCS Ha s-, p-, d- U f- mogypoBHax? Ilpu-BecTu mpuMepsl.
48. M300pasuth cTpoCHUE JICKTPOHHBIX 000JIOUEK aTOMOB JKelie3a U KPUIITOHA

a) DIIEKTPOHHOH (hopMyIIoi;
0) PHEPreTUYECKUMH STYCHKAMH.

49. [ToyeMy BO BTOPOM IEPHOAE NMEPUOJHMYCCKON CHCTEMBI HE MOXKET OBITh Oosiee BOCEMH 3JeMeHTOB? OOBACHUTH 3TO,
HCXOJIS U3 CTPOCHHUS aTOMOB.

50. N300pa3uts pacrpeneneHue 3JIeKTPOHOB MO KBAaHTOBEIM SYeHKaM B aTOMax aproHa, KambIws, ¢oc-dopa.

51. Yro Ha3bIBaCTCsS HOPMAaJbHBIM HJIM OCHOBHBIM COCTOsIHHEM atoma? UTo Ha3bIBaeTCs ero BO30Y)K-JACHHBIM COCTOSHHEM?
W300pa3utk pacrpeneneHue 3JICKTPOHOB 110 KBAHTOBBIM siYCHKaM B HOPMaJIb-HOM U BO30YKICHHOM COCTOSIHUH CEpBI M XJIOpa.

52. [Mouemy kuCIOpON U PTOP MPOSIBISIOT MOCTOSIHHYIO BaJCHTHOCTH, a X aHanord B VI u VII rpyn-max mepuoandeckoin

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

53. CocCTaBHTh IOJHBIC JIEKTPOHHEIE (DOPMYIIBI IIe3Us, TepMaHuUs, BaHAIHUI U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMelcTBaM MPUHAAJIEKAT ITH JIEMEHThI?

54. CocTaBUTh MOJHBIE YJEKTPOHHBIE (POPMYIIBI KaJblMs, MEAH, CBUHIA U MIYTOHUSA. K KakuM >JeK-TPOHHBIM ceMeiicTBamM
NPUHAAJIEKAT ITH IIEMEHTHI?

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

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

57. Uro Takoe NOTEHLMAI UOHU3ALMU 31eMeHTa? UTo Takoe CpOACTBO K EKTPOHY? Kak M3MEHSIOTCS 9TH BEIUYMHBI C
BO3pacTaHUEM 3apsijia siApa SIEeMEHTOB B Ipeeiax: a) rpynmnsl; 0) nepuoaa?

8. B demM 0coOCHHOCTB 3JICKTPOHHOTO CTPOCHUS JIAHTAaHOMIOB M aKTHHOHMOB M KaK OHAa OTPakKaeTcs Ha WX XHMHYECKUX
cBOMcTBax?

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

60. B aniexTpoHHBIX (OpMyIiaX aTOMOB YETHIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 3JIeKTpoHOB; 0) 16 p- anmekrpoHoB; B) 14 d-
3NIEKTPOHOB; T) 27 f- anmexkrpoHoB. COCTaBUTH MOIHBIE IEKTPOHHBIE (OPMYIIBI THX 3JIEMCHTOB M Ha3BaTh HX.

61. JaTb o0miue npencTaBaeHus O BOSHUKHOBEHHHM XMMUYECKOH CBSI3M U €€ OCHOBHBIX XapaKTepUCTH-Kax. YTo Takoe JiMHa
CBs3H, ee 3Heprus? Yo Takoe BaneHTHbIE yIiibl? [IpuBecTy npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIONOKEHUS MeToa BaeHTHBIX cBs3eil (BC). Omucars ¢ mo3umuii Mmetoga BC cTpoenune
monekyn H2 u N2.

63. [IpuBecTu mpHUMepbl MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMbI COCTUHSUTUCH Obl KOBAJICHTHOW MOJISIP-HON M HEMOJIAPHOM
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJICKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpHAM3AIel 3IeKTPOHHBIX 00yaKkoB. Kakoil yrom Mexmy cBA3SMH B 3TOI
MoJekye? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.

65. [puBecTH mpuUMep MOJICKYJIBI C Sp2- THOPHIM3aNUCH 3JICKTPOHHBIX 00JIakoB. Kakue yriisl MeXIy CBS3SMH B 3TOU
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp3- THOpHAN3aLUel >IeKTPOHHBIX 00sakoB. Kakue yriisl MexIy CBA3SMH B 3TOH
MoJiekyiie? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.

67. N300pa3uthk cTpykrypHbie Gopmyisl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. Uemy paBHBI CTETICHU
OKHUCJIEHHOCTH JIEMEHTOB B 9TUX COeAMHEHMIX? Kakuie TUIIBI XMMUYECKHUX CBA3EH UMEIOT MECTO B MX MOJIEKYJIaxX?

68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazosanusi Mosnekyd H2 u N2. Ckonbko 6- U m- cBszei
B 3TUX MOJIEKyJ1ax?

69. Kakue THITBI XMMIUYECKOH CBA3M MMeEOT MecTo B coequHeHnAX FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBHPOBATE.
70. Kakne xapakTepHCTHKU HCHONB3YIOT Al OLCHKH KOBAJIEHTHOW cBs3u? IIpuBeCTH MpHMEpHI.

71. Harmmcats ctpykrypHbie ¢hopmysast HNO3, H2SO3, KMnO4. Yka3aTh CTeNEeHH OKUCIEHHOCTH 3J€-MEHTOB B 3THX
COCIMHEHUSX U 0XapaKTePHU30BATh THUITHI XUMUYECKHX CBS3EH B 3THX MOJEKYJIaxX.

72. Kak nponcxomut Bo30yxICHHE IEKTPOHOB M THOPHUIM3AIHS AIIEKTPOHHBIX opOuTaneii? Buasl rubpuansarmm.
IIpuBecTn npumepsl.

73. Kaxk o0pasyercst nonHas cBs3b? Kakue 3meMeHTHI cliocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpume-phl.

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

75. Kaxk ob6pasyercs xumudeckas cBA3b B KpucTamiax MeTamtoB? Kak 3aBucaT BaxkHeWmue (usnde-ckue CBOHCTBA METAIOB
OT 0COOCHHOCTEH METAIUTMYECKOH CBsI3H?

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

77. Kakue Tumel xumuueckoil cBsi3u UMEIOT MecTo B Moiiekyinax NH3, CO2, CI12? N300pa3uth reoMeT-puyeckoe CTpOeHHE




MOJIEKYI ¥ CXeMbI IepEeKPbIBAHHS HIIEKTPOHHBIX 00IAaKOB.

78. VYkazate TUNBI XUMUYEeCcKOH cBsi3u B Mosiekynax CH4, O2, HCN. IIpuBecTy cxeMbl NEpEeKpbIBAHUS SJIEKTPOHHBIX
00JIaKOB.

79. W300pa3uth 31eKTPOHHBIME ypaBHEHUSIMH TIporieccsl obpaszosanus Monekyn KCl, Na20, Al203. Kakoif tun
XUMUYECKOI CBSI3M MMEET MECTO B 9THX COCANHEHHUSX?

80. YTo Takoe OTHOCHTENbHAS JIEKTPOOTPULATEILHOCT IEMEHTa M KaK OHA BIIMSET Ha CTEHECHb MO-TSAPHOCTU CBSI3H aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI nanGomnee momsipaa?

81. Oxcun xenesa (III) MoxxeT OBITE BOCCTAHOBIICH Pa3lIMYHBIME BOCCTaHOBHTENAMH Ipu 298 K:

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

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

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

Onpenenuts u3MeHeHue SHTaIbIMU AH® B KaXKI0H U3 9THUX PeaKuil.

82. Borunciuth 3Hadenne AH® 11 mpoTekaromux B )KUBBIX OpPraHU3Max PEeaKUil MPEeBPAIICHHUS [TI0-KO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kakast U3 3THX peakiuii 1aeT OpraHu3My OOJIbIIe SHEPTUU?

83. TemmoBoit A3 GeKT peakiuy raleHus U3BeCTH

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

paBeH 65,3 x/Ix. CKOJIBbKO TEIUIOTHI BbIe-TUTCs Npy rameHuy 100 Kr HerameHoi U3BECTH BOJON?
84. BoccraHoBieHre TUOKCHIA CBUHIIA BOJOPOOM MPOTEKAET MO YPaBHEHHIO:

PbO2 (x) + H2 (r) = PbO (k) + H20 (r) — 182,8 xJ[x

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 0O0pa3oBanus PbO2.

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

86. BonsHoit ra3 mpencrasiser coboi cMech paBHBEIX 00BEMOB Bojopona u okcuza yraepoxaa (II). Hadtu xommaecTBo
TEIUIOTHI, BRIAEISIONIEHCS pH cxxuranui 1 M3 BogsiHoro rasa (1o CO2 u H20), u3sMepeHHOro Npu HOPMaJIbHBIX yCIOBUSX.

87. Berancnutb, CKOJIBKO TEIUIOTHI BBIIACIUTCS NpH oOxure 1 Kr cyibduaa IMHKA 110 PEAKIUH:

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

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

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

89. Hcxons u3 tertoBoro 3¢ dekra peakiuu

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

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00beMbI Bojopona u arerwieHa C2H2, B3SThIX NPU OJMHAKOBBIX YCIOBHUSX.
B xaxoM ciydae BEIIENHTCS OobIne TertoTs? Bo ckonbko pa3?

91. Uro Takoe PHTPONMS M B KaKMX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MEeHseTCsl SHTPOIMUS C BO3PACTAHUEM TEMIIEPATyphl U
npu (azoBbIx nepexonax?

92. UYro Takoe u3obapHO-U30TEpMUUECKUi moTeHan (dHeprust [ub6ca)? Kak ompenensiercss nsmMmeHenue sueprun [ mo60ca B
pe3yIbTaTe XMMUYIECKOH pPEeaKinu U KaK OHO BIIMSIET HAa HAPABICHHOCTh PEAKIIH?

93. Paccuurare usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (k),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTb, KaKas PEaKiisi CIIocoOHa MPO-TeKaTh CaMOIPOU3BOIIBHO.

94, Borunciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHHM W pearHpyro-IUX BEIIECTB M ONMPEIS/INTh, BO3MOXHA JIK 3Ta
peakuus.
95. Boruncnute AG® u AS° peakuuu

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

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS ITOJTyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?
96. BbBIaucnTh 3HaYCHUST CIEAYIONIMX PEAKINii BOCCTaHOBIeHHs okcuaa xenesa (I1):
a) FeO (x) + 2 C (rpadur) = Fe (x) + /2 CO2 (1)

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

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

IIpoTexanue kakoif U3 ITUX peaknnii HanboIee BEpOsITHO?

97. PaccunTarh 3Ha4YCHHs CIICAYIOUIMX PEAKUUIl M YCTAHOBUTH, B KAKOM HAIPABICHUH OHU MOTYT HPOTEKAThH
CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSX IpH 25 °C:

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

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

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

98. Kakue 13 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBJICHBI BOJOPOIIOM JI0 cBoOoaHOTO Me-Taiuta mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

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

100. OrnpenenuTb CHUCTEM:

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

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

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

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

102. Paccunrars BenMMUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecnu mpu KOHIIEHTpalusx Be-ecTB A u B, paBHBIX




cootBercTBeHHO 0,03 1 0,02 MOTIB/11, CKOPOCTH peakuuu paBHa 6°10-5 MOIb/(JI*MHUH).

103. Bo ckonbko pa3 crefyeT yBeIMYMTh KOHIIEHTpaLUIO BelliecTBa B B cucreme

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

4TOOBI IIPH YMEHBIICHIH KOHIICHTPAIHH BemecTBa A B 4 pa3a CKOPOCTb MPSMOH peakuy He H3MCHU-TIACh?

104. Peakuus mexny BemectBamu A U B mpotekaer no ypaBHenuto 2A + B = A2B. Konuenrpamus Be-mectBa A paBHa 6
Moutb/11, BemectBa B — 5 monb/i. KoHcranTa ckopoctr peakunu pasHa 0,5. BEIMHC-TUTE CKOPOCTh XMMHYIECKOH PEaKINHY B
HaydalbHbI MOMEHT BPEMEHU U B TOT MOMEHT, KOI'Jla B peak-IIMOHHOM cMecu octa”ercst 50 % BemecTsa B.

105. B xakoM HamnpaBlIeHUM CMECTUTCS PABHOBECUE PEAKLIUU:

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

TIpY YMEHBIICHNN 00bheMa B CHCTEME B JiBa pasa?

106. Peaknust mpoTekaeT IO ypaBHEHHIO

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

Kax M3MEHHUTCS CKOPOCTh PEaKIUy Moclie pa30aBlICHUs pearnpyolei cMecH B 4 paza?

107. Kak m3mennrcst ckopocts npsmoit peakiu 2S02 (1) + O2 (1) [ 2SO3 (T), ecnu 1aB-neHUE B CHCTEME YBEIHUIHUTH B 4
paza?

108. JBe peaxiun nipu Temneparype 20 °C mpoTeKaroT ¢ OJAWHAKOBOW CKOPOCThIO. TemmeparypHblii KO-3()(GHUIIMEHT CKOPOCTH
TIepBOI peakny paBeH 2, BTopoit 3. Kak OyayT OTHOCHTBCS MEXTy CO00H CKO-POCTH peaKIHii, eciii uX mposectd mpu 60 °C?

109. OmnpenenuTs TeMIepaTypHbIi KO3(QQUIIMEHT CKOPOCTH PEaKIiy, €M NPH MOHWKEHHH TeMrepa-Typsl Ha 50 °C peakuns
3ameansercs B 32 pasa.

110. Peakuust mporekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (1) [1 2H20 (1) + 2C12 (1);  xIIx.
Kaxumu n3MeHeHUAMU 1aBIeHUS, TEMIIEPATyPhl U KOHIIEHTPAIMH PearnpyromnX BeIEeCTB MOKHO CMe-CTUTh €€ PaBHOBECUE
BIIpaBo?

111. Kakoe cocrosiHEEe CHCTEMBI HAa3bIBAeTCSl XUMHUYESCKIM paBHOBecreM? [IepeuncinThs Mpru3HaKd MC-THHHOTO XHMHYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecus? HamucaTh BbIpaKeHUS! KOHCTAHT PAaBHOBECHS PEAKLIHIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (1) [J MgO (1) + CO2 (1); FeO (1) +
CO (r) I Fe (1) + CO2 ().
113. Kak moBnusieT MOBBIIIEHNE TEMIEPATyPhl U JaBICHUS Ha PAaBHOBECHE CIEAYIOINX OOPAaTHMBIX PEaKIUii:
N204 (1) [1 2NO2 (1), = +184,6 k/Ix
2CO (r) [ CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) [1 CO2 (r) + H2 (r), =-41,2 x/lx
114. Kak moBnusier moOBBILIEHHE TEMIEpaTyphbl U JaBIEHUS Ha paBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
C (1) + CO2 (r) L] 2CO (v), = +172,5 x/Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 xllx
N2 (r) +02 (1) [J 2NO (1), = 180 x/Ix
115. B Kakux M3 NpUBEIECHHBIX HWKE PEaKUil M3MCHEHUE JABJICHHUS HE BBI30BET CMEIICHHS PaBHOBECHUS M IoueMy?

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

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

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

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

116. Harmcats BEIpa)KeHHS] KOHCTAHT PABHOBECHS CIIEIYIOMINX OOpPaTUMBIX XUMHUYECCKAX 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 KOHICHTPAIMH PeardpyrouX BEIECTB MOXKHO JOOUTHCS
MaKCHMAJIbHOTO BBIXOJIa aMMHUaKa M0 PeaKItu:

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

118. Peakmust mpoTekaeT 1o ypaBHEHUIO:

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

V3MeHeHneM KaKkuX MapamMeTpoB MOKHO JOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY 00pa3oBaHus ok-cuna cepsl (VI)?

119. Ha ocnoBannu nmpuanuna Jle-1llarense 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 TeMIIEpaTyphbl U JaBIEHUS MOKHO CMECTHTHh PaBHOBECHE B CTOPOHY IPO-AYKTOB Pa3IOKECHUS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); = 178 xJlx

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

121. UYemy paBna maccoBas aoss NaCl B pactBope, cojepskamnieM 3 MOJb XJIOpUa HaTpus B 2 KT pac-TBopa?

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

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTHI (IuToTHOCTH 1070 Kr/M3) HEOOXOMUM 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 riHapoKcua
ammonust NH4OH?

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

126. Cxonpko mMuutmutpoB 0,1 H. pactBopa H2SO4 notpebyetcst ans B3aumoaeiictaus ¢ 200 mia 0,5 H. pactBopa BaCl2?




Uemy paBHa Macca oOpasyroIerocst ocaaka cyibdara 6apus BaSO4?

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

128. Beruncnnts MomsapaocTs 10 %-Horo pactBopa HNO3 mmotHOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutcs B
2 1 3TOTO pacTBOpa’?

129. W3 400 r 40 %-noro (o macce) pactsopa H2SO4 BemapuBanuem ygamunu 50 r Bogsl. YeMy paBHa MaccoBasi J0Jis
H2S04 B ocraBmiemcs pactsope?

130. ITotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBMHHCINTS HOPMAIEHOCTE, MOJISIPHOCTE,
MOJISIBHOCTD PACTBOPA.

131. Yemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTB 16 %-Horo pactBopa HF miotHOCTRIO 1057 KI/M3?

132. Crkonbko JuTpoB 24 %-Horo pactBopa KOH (mumotHOCTBIO 1218 KIr/M3), HEOOXOAMMOTO TSI 3aTMB-KH IEIOYHBIX
AKKyMyJISITOPOB, MOXKHO IpurotoBuTh u3 10 1 48 %-noro pactopa KOH (mnotHO-cThIO 1510 KI/M3).

133. CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CEpHOM KUCIOTHI MIOTHOCTHIO 1840 xr/M3, comepxka-meit 96 % H2SO04,
HY’KHO B35ITh JJIs1 TpurotoBieHus 3 i1 21 %-Horo pactBopa (IroTHOCThI0 1260 Kr/M3), HEOOXOIMMOTO JUTS 3aJTUBKU KUCJIOTHOTO
akKymynaropa?

134. Kakoii 06vem 10 %-Hoii (o Macce) cepHOil KucinoThl (II0THOCTE 1070 kr/M3) motpeOyercs s HeUTpaau3auu
pacTBopa, coaepxarero 32 r NaOH?

135. BBIYUCIINTS MacCOBYIO JONIO THApOoKcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocTh 1310 Kr/M3).

136. Cxopk0 MIITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotHocTs 1840 r/M3) motpedy-ercs mis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Yemy paBHBI HOPMaJBHOCTh U MOJSIPHOCTE 35 %-HOro pactBopa optodocdopHoit kuciaotsl H3PO4 (motHocTts 1216
kr/M3)? CKOJIBKO BOJIBI COJEPIKUTCS B 1 1 9TOTO pacTBopa?

138. Ckonpko: a) TpamMMmoB; 0) moneii xnopuaa xenesa (I11) FeCl3 conepxurcs B 3 1 25 %-HOTo pacTBO-pa C IIOTHOCTHIO
1342 xr/m3?

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3MepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONYy4YHTh 10
%-HbI1 (110 Macce) pacTBOP COSTHOW KUCTIOTHI?

140. Kakoii 06vem Bonsl Hano mpubasuts K 100 ma 20 %-noro (o macce) pactBopa H2SO4 (motHocts 1140 xr/m3), uToOBI
NOJy4YUTh 5%-HbIH pacTBOp?

141. Brruncnute ocMoTHYECKOE aBI€HHE pacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3slt C6H1206 npu 0 °C.

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

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

144. IIpu xaxoll TemmepaType OCMOTHYECKOE [aBJIEHHE PacTBOpa, cogepkamiero 18,6 r anmiuna COHSNH2 B 3 1 pactopa,
nocturaer 2,84+105 Ia?

145. PaccunTaTh MONEKYJPHYIO MacCy HEDJICKTPOJIHTA, €CIIU B 5 J1 pacTBOpa COICPKUTCS 2,5 T HEdJICK-TPOJIUTA, a
ocMoTrdeckoe nasienue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

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

147. BeraucimTh naBneHue BojsHoro mapa Hax 10 %-ueiM pactBopom kapbamuma CO(NH2)2 B Boge npu temmeparype 100 ©
C

148. BbIUMCINTE MOJIEKYJIAPHYIO Maccy IIIIOKO3bI, €CIIM JaBJIeHHe BOISHOIO Iapa Haja pacTBOpPoM 27 T rmioko3bl B 108 r Boab!
ripu 100 °C paBHo 98775,3 Ila.

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

900 r BOJIBI AJIS IOJTyUEHHS PacTBOPA, AaBieHne KoToporo Ha 33,3 I1a Huke gaB-neHus napa Boabl? BEIMUCIUTE MacCOBYIO I0IIO
caxapa B 9TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnsier 1227,8 Tla. B kakoM KOJIU4eCTBE BOJBI CIELYET PACTBOPUTH 16 I' METHIOBOIO
croupra CH30OH nns nonyuenus pactsopa, gasieHue napa koroporo coctasnsger 1200 I1a npu toii xe Temneparype? Beranciutb
MmaccoByto oo CH3OH B atom pacTBope.

151. JlaBnenue mapa pactBopa, comepxariero 155 r anumuna COHSNH2 B 201 1 a¢upa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. Jasnenue napa 3¢upa npu 3toii Temmeparype paBao 86380 I1a. Pac-cuntaTh MONEKYISApHYIO 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 konctanta K = 5,1 °C.

153. OnpenenuTh MOJEKYJSIPHYIO Maccy kKam(opbl, eciu pacTBop, coaepxkammid 0,552 v ee B 17 T 3Qu-pa, KUITUT TpU
temnepatype Ha 0,461 °C BbIe, 9eM 9uCThIi d¢up. D0yumcKonmIecKas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxons C2H4(OH)2 neob6xoguMo 100aBUTH K 5 J1 BOIBI, UTOOBI MOJNYYUTh aHTHU-(PU3, 3aMep3aI0IUN
nipu -15 °C? Kpuockonuueckas koncrtanTa Bojsl K = 1,86 °C.

155. BbIuucinTh KpHOCKONUYECKYIO KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbI pacTBop 3TmioBoro cnupra C2ZHSOH
KpUcTauzyercs npu -5 °C.

156. BrrurcnuTh TeMIiepatypy KpUCTaJLTM3aIlluu pacTBopa, conepkamiero 20 r caxapa C12H22011 B 400 r BOjbI.
Kpuockonunueckas koHctanTa Bozsl K = 1,86 °C.

157. PactBop, cocrosmuit u3 9,2 r iona u 100 r merunosoro cnupta 3akunaer npu 65,0 °C, a uncrelii cnupt — npu 64,7 °C.
O0ymnmuockonuueckas koHcTanTta cnupra E = 0,84 °C. 13 cKoJIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO Hoaa?

158. Ipu kakoit MPHONU3UTENEHO TeMIepaType OyIeT KUIeTh U Kpucraum3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIMPTa
C2H50H B Bone? D0ymmockonnieckast koncTanta Boapl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAIEKTPOIHTa, comgeprkaero 3,01¢1023 mMonekys B IUT-pe BOIBI?
DOYTHOCKOTTUYECKast KOHCTaHTa BOIbI E=0,52°C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KueHust Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yTMOCKOTUIecKast KOHCTaHTa BOJbI E=0,52°C.

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




162. Haiit cTeneHs qUcCOLUALMN CEPOBOIOPOJHOM KUCIOTHI Mo mepBoif crymeHu B 0,1 M pacTBope, eciu KOHCTaHTa
JIMCCOLIMAIIY JIJIsl 3TOHM cTyneHu paBHa 1,1+10-7.

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

164. Bo ckombko pa3 xoHmeHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonpmre, uem B 1 H. pactBope H2S04 (o =
51 %)?

165. Ornpenenuth koHueHTpauuo noHoB OH™ B 0,01 M pacrBope ruapokcuna ammonust NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconmarnmu oprodochopHoit kuciorsl H3PO4 no nepsoii crynenu pasHa 7,11¢10-3. [IpeneOperas
JHCCOIMAINEH 10 PYTUM CTYIEHSIM, BBIYUCIUTE KOHIEHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCIOTEL.

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

1,34, 4,25 %. Beraucnauts Knuce CH3COOH aiis 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AMCCOIMAIIMH HE 3aBUCUT OT
KOHIIEHTPAILIMU pacTBOpa.

168. Ocmornueckoe aasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paHo 3,59+105 Ila. BeraucauTh U30TO-HUYECKUI

K03 UIMEHT 3TOTO pacTBopa.

169. JHasnenue BomsHOTO Mapa Haja pactBopoM 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Berauciauts
M30TOHUUYECKUH K03(h(HUIMEHT, eClIu JaBlIeHHE BOISHOTO Mapa IpH 3Toi Temneparype paBao 1,0133105 ITa.

170. PactBop, coaepkaruii 8 r NaOH B 1000 r H20, xunut npu 100,184 °C. Onpeaenutb U30TOHUYE-CKHH KO HHUITHEHT.
DO0YILTHOCKOTTNIeCKast KOHCTAHTa BOJIbBI E=0,52°C.

171. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxsl, kKpuctammmsyercs: npu Temnepa-type -0,23 °C.
OnpenenuTs KaxXyurytocs crenensb auccounarnyu ZnCl2 B atom pactBope. Kpuockonu-ueckast koncranta Boasl K = 1,86 °C.

172. Bonnbie pactBopsl kapbamuaa CO(NH2)2 u xmopuna xansims CaCl2, comeprkaiine B OTUHAKOBBIX Maccax

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEILECTBA, KUIIAT IIPU OAHOW U TOM xke Temneparype. Haiitu
KaXyIIyrocs creneHs quccoruarnuu CaCl2 B aTom pacTBope.

173. BbIuncinTh Kaxyiyrocs crenenb auccoianud NaCl B 0,25 H. pacTtBope, eciu 3ToT pactBop npu 18 °C nMmeer Takyro
K€ BEIMYMHY OCMOTHUYECKOro AaByeHus, uto u 0,44 M pactsop rimoko3st COH1206.

174. PactBop, cogepxkamuii 0,265 r Na2CO3 B 100r Boas!, kpucrannusyercs npu temneparype -0,13 °C. Beruncnurs
KaXyIytocs creneds auccoruanun Na2CO3 B aToMm pactBope. Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

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

176. Ocmotuueckoe fgasienue 0,125 M pactBopa KBr pasro 5,63¢105 Ila mpu 25 °C. BeraucnanTs kKa-XyIIylocs CTETeHb
nucconuanuu KBr B 3TOM pactBope.

177. BerunennTs kaxymryrocs creneHs auccormanun xmopuaa kanus KCl B pactBope, comepxkaniem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT pacTBOp Kpuctaymusyeres npu -2 °C. Kpuockonuueckas koH-cranTa Bogsl K= 1,86 °C.

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

179. ITpu xakoit Temmneparype OyneT KMIeTh OJHOMOISUIBHBIA pacTBop NaOH, ecnu cTenens ero aucconuanuu pasHa 73 %?
DO0YTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

180. Ornpenenutp nasienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue napa BoAbl IpU 3TOMH
temneparype paBHo 12,334 klla. Kaxymascs crenens qucconnanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIpHBIE YPaBHEHUS peakuuii, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPaBHEHHUSIMHU:

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

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

182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKIUi, MPOTEKAIOIUX MPU CMe-IIUBAHUHN PAacTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

183. HanvcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-HOHHOM (opMe YpaBHEHUsI PEAKIHiA, MPUBOIANIMX K 00pa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmmcats B MOJEKyJIIpHOH M MOJIEKYJIIPHO-HOHHOH (hopMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00pa30BaHMIO Ia3oB H
CITa0BIX AJIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

185. Harmicats B MOJIEKyJIIpHOH M MOJEKYJISIPHO-HOHHOHW (hopme ypaBHEHUS peakuuil HeHTpaan3aruu:

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

0) HF + KOH — r) H2S + NaOH —

186. CocCTaBUTh MOJIEKYJISIPHBIC 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 MOJIEKYJISIpHbIC YPaBHEHUS peakuuii, KOTOpble BBIPAXKAIOTCS MOJIEKYISIPHO-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 npoinyT npakruyecku 10 koHua? CocTaBUTh VISl TUX PEAKIMHA MOJIEKYJISIp-HbIE U MOJIEKYJIIPHO-UOHHBIE YPaBHEHUSL.

189. CocTaBHTh MOJIEKYJIIPHBIE U MOJICKYJSIPHO-HOHHBIC YPAaBHEHHS PEaKIMi, MPOTEKAIOIINX HPH CMEIINBAHUH PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE YPaBHEHMS PEaKUid, NPOTEKAIOIIUX MPH CMEIIMBAaHUN PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 nu NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJEKYJIIPHBIE U MOJEKYJSIPHO-HOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit NH4CI, Na2S, CuSO4,

AICI3. Yka3arp peakiuo pacTBOPOB.




192. CocTaBUTh MOJEKYJIIPHBIE U MOJEKYISIPHO-UOHHBIE ypaBHeHHs peaxiui ruapomnusa conedr CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3arh peakiu pacTBOPOB.

193. CoCTaBUTh MOJICKYJISIpHBIE ¥ MOJISKYJIIPHO-HOHHBIE YpaBHEHHsI peakiuid runponmsa coiei (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyto peaxiuo 00Hapy>KHBAIOT PACTBOPEI ATUX COTIEH?
194. Kakue u3 nepeuyrcieHHBIX HUXKE cojel moasepratoTcs ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr

(NO3)3? [nst kax a0l 13 THAPOJIU3YIOLIUXCS COJICH HalMCcaTh YPaBHEHHSI PEaKIMid THIPOJIN3a B MOJIEKYJISPHOW U MOHHO-
MOJIEKYIIpHOH opme (110 I cTymenn) n yka3aTb peakuiio BOI-HOTO pacTBOPA KaXK IO COJIH.

195. Kakue u3 mepedncineHHbIX HIKe coneil moasepratores ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns kax10i U3 THIPOTU3YIOIIUXCS COJICH HAKMCaTh ypPAaBHEHUS PEaKIHil THIPOIN3a B MOJIEKYJISIPHOUN U
HMOHHO-MOJIEKYJIIPHOH (opMe (o | cTyrmeHn) n yka3aTh peakunio BOJIHOTO PacTBOpa KaXKIOH COMH.

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

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

198. Kakyro peaxuuio cpensl oOHapykuBatoT BogHble pacTBopsl conell (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATH PEAKIHAMH.

199. Kakyro peaxnuio cpensl oOHapyxuBatoT BogHble pactBopsl coeir NaCN, FeCl3, Ni(NO3)2, K2CO3? OtseT 000cHOBAThH
PeaKIUsIMHA.

200. Hanwucats B MOJIEKyJISIpHOM M MOJIEKyJIIpPHO-UOHHOM (opme ypaBHeHUs ruaponusza coneid NH4CI, (NH4)2S, (NH4)
3P04, K2S0O3. Ykazarh peakiuo cpe/ibl BOJHBIX PACTBOPOB ATHX COJICH.

201 - 214 CocTaBUTH NIEKTPOHHBIE YPAaBHEHUS M 3aKOHUYUTh YPAaBHEHHUS CIEAYIOIIUX PEaKIUi:

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 + CI12 + H20

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

12 + CI2 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2SO4 — MnS0O4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. C12 + KOH — KCI1 + KCIO3 + H20

K2Cr207 +K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonn. — KCl1 + CrCl13 + CI12 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KClO4 + KCl

KCIO3 — KCl1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn0O3 + 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 + H2S0O4 — 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 + HCl — KNO3 + PbCI2 + H20

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

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2SO3 + H20 —




KMnO4 + K2S03 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 0 TPEXBAJICHTHOIO COCTOSHUS, 3aKOHUUTh YPAaBHEHHUS PEaKLMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S04 —

217. Vcxonst M3 CTpPOCHHS aTOMOB DIICMEHTOB, YKa3aTh, KaKA€ W3 IMPHBEACHHBIX HIU)KE MOHOB MOTYT OBITh BOCCTAHOBUTEIISIMU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepsl COOTBETCTBYIOIIUX PEAKIIMHI.

218. Hcxons u3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, KAKUE U3 MPHUBEACHHBIX HI)KE MOHOB MOTYT OBITh OKHUCIHTEIISIMHU:
Al3+, Fe3+, F-, Cr6+. IIponutiocTpupoOBaTh OTBET PEAKIIUSIMH.

219. Kaxue u3 npuBeeHHBIX HMKE HOHOB MOTYT IPOSBIISATH U OKUCIUTENBHBIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA: SO427,
S0327, S27, C1047, NO27, NO3~.O1BeT NpOnIIIOCTPUPOBAT PEAKIUSIMH.

220. VYka3zarb, Kakue U3 MPUBEICHHBIX HUXKE BEILECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHOBU-TesiMu: KMnO4, Zn,
F2, HCI, HCIO4. OTBeT MOTUBUPOBATH.

221. CoCTaBUTh CXEMBI IBYX T'aJIbBAHWYECKUX JJIEMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CIy>KWIO OBl aHOJIOM, a B APYTOM —
katoaoM. [TpuBecTH »NeKTpOHHBIE YpaBHEHHS PEAKIHA, MPOTEKAIOLINX MPU paboTe IIEMEHTOB.

222. CoCTaBUTh CXEMBbI JBYX IaJbBAHUYECKUX 3JEMEHTOB, B OJIHOM U3 KOTOPBIX LUHK — OTPULATENb-HBIH 3JIEKTPOJl, B IPYroM
— TOJIOKUTENBHBIN. HamrcaTs 3JeKTpOHHBIC YPaBHEHHUS pEaKni, MPOTEKa-FOIUX P paboTe 3JIEMEHTOB.

223. Paccuurats 3.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSILEr0 M3 IIMHKOBOIO 3JIEKTpoAa, norpyxkeH-Horo B 0,1 M pactsop
cynbdara IIMHKa, U BOJOPOAHOTO 3JIEKTPOAA, IOIPYKEHHOTO B TUCTUILTUPO-BAHHYIO BOJY.

224. KoHueHTpanmonHas raapBaHUYECKasl 1IeMb COCTAaBIIEHA MArHUEBBIMHU AJIEKTPOAAMH, MOTPYKEH-HBIMU B pacTBop MgSO4

pa3HON KOHLIEHTPALMH:

Mg | 0,1 M MgSO04 || 0,0001 M MgSO4 | Mg

Paccunrarth 3.71.C. 3TOrO 311€MEHTA

225. BbraucnuTh 3.4.C. TanbBaHUYECKOIO 3JEMEHTa

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

3Has1, YTO PaCTBOPHI JELUMOIApHBI. Kakue nmporecchl MpoTeKaroT Ha JIEKTPOoAax MpU paboTe 3TOro dieMeHTa?

226. Hcnone3oBas Tabi. 5 [IpunoxeHust, BBIYUCIUTD 3.].C. 3IEMEHTa, COCTaBICHHOIO U3 Hauboliee 1 HauMEHEe aKTUBHOTO
METaJUIOB, IOrpyxkeHHbIX B 0,1 M pacTBopsI nx coneit. Kakue mporecchl mpoTeKaoT Ha dJEKTPOAax pu paboTe ITOTo dyeMeHTa?
227. D.A.Cc. 3IEMEHTa, COCTOSIIET0 U3 MEJHOTO M I[MHKOBOTO 3JIEKTPOJOB, MOTPYKEeHHBIX B 1 M pacTBOpEI coneil 3Tux
3JIEMEHTOB, paBHa 1,1 B. M3menurcs iu 3Ta BennunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTats 3.71.C. TaTbBAHMYECKOTO JIEMEHTA, COCTOSIIETO U3 ATIOMHHHEBOH U cepeOpsTHON IIACTHHOK, ITOTPYKESHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaLIOB. Kakue mpoueccs NpOTEKat0T Ha MIEKTPOJax dIeMeHTa?

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

230. Paccunrats 3.71.C. ralbBaHUYECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxkue IpOoUEeCChbl NPOTCKAKOT HA 3JICKTPOAaX 3JIEMEHTAa BO BPEMS €Io pa6OTLI?

231. Uro Takoe kopposus metaiuioB? Kakue Buabl kopposuu Bl 3Haere? IlepeunciuTh OCHOBHBIE ME-TOJIbI 3aIIUTHI
METAJIIOB OT KOPPO3HH.

232. [TpuBecT MpUMeEpBl KATOAHOTO U aHOAHOTO MOKPHITHH Kene3a. COCTaBUTh JJIEKTPOHHBIE YpaB-HEHUS MPOLECCOB,
MIPOTEKAIOIIMX IPU HapyLIEHUH LEJIOCTHOCTH MOKPBITHI B arpecCUBHOM cpene.

233. CocTaBuTh JEKTPOHHBIE YpaBHEHUS MPOIIECCOB KOPPO3UH XPOMHPOBAHHOTO JKejie3a B KUCIOTHOM cpefie, MPOTEKAOIINUX
IPU HAPYIIEHUH TTOKPBITHS.

234. CriaB Meid ¢ HUKEJIeM HaxOIUTCsS B BOJHOW cpejie, HAChIIEHHON KUCIopoaoM. COCTaBUTh 3JIEKTPOHHBIE YPaBHEHUS
mporecca KOppO3HH CIUIABA.

235. B kaxkux ciydasix UCIOJIB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOAHBIE 3alUTHbIE NOKphITUA? IIpuBe-cTu npuMepsl u
COCTaBHTD HJIEKTPOHHBIE YPAaBHEHHS MIPOLIECCOB KOPPO3HH, MPOTEKAIOLIUX IIPH HAPY-IIIEHUH KATOAHOTO U aHOHOTO MOKPBITHI.

236. AJIOMHHUI CKJIeTIaH ¢ kene3oM. Kakoil W3 MeTayutoB OyleT NOABEpraThCss KOPPO3UH, €CIIH 3TH METAJUIBI MOMaayT B
KHCIOTHYIO cpery? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kaxk npoTekaer mporiecc KOppo3uu JaTyHH (CIUIaBa MEIH C IIHHKOM) B arpeccuBHOH cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHMS IpoLiecca KOPPO3UH.

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

239. CocTaBUTh 2JIEKTPOHHBIE YpaBHEHHMs Mpoliecca KOPPO3UH HUKEIMPOBAHHOTO JKele3a B KUCIOTHOM cpene B ciydae
HapyLEHUs HOKPITHS.

240. Omnoo cnasiHO ¢ cepebpom. Kakoli n3 MetamnoB OyzaeT pa3pymiathesi B arpeccuBHOM cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS IIpoliecca KOPPO3UH.

241. BbIxoa mo TOKy Hpu MOJlyYeHHH METaNTMUECKOTO KajbLMs MPH JIEKTPOJIM3e paciiiaBa xjopuia kainbuus paseH 70 %.
CKOJTBKO 3JICKTPHIECTBA HAJIO MPOITYCTUTh Yepe3 IEKTPOIIUT, YTOOBI moyduTh 400 T Kambims?

242. CKOJIBKO aITFOMHHHS MOXKHO TIOJY9IHTh IPHU 3JIeKTposu3e pacmiaBa Al203, ecnu B TeyeHue 0,5 gaca mpomyckaTrs TOK
cuioit 10000 A npu Beixofe 1o ToKy 85 %? CoCTaBUTH CXeMy 3IIEKTPOIH3a.

243. [Ipu paduHupoBanuu Meau TokoM 20 A 3a 4 daca Beimensercs 78 T Menu. PaccuutaTh BBIXOJ IO TOKY.

244. Kaxue meramibl HeIb3s MOMYYUTh 3JEKTPOJIM30M BOAHBIX pacTBOpoB coiyieil? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIN3a
BOJHOTO pacTBopa (ropuaa xaneius CaF2 Ha yroasHOM aHOfE.

245. Ornpenenuth 00beM BoJI0poja (YCIOBHS HOpMajbHbIC), BEIICIUBIIECTOCS MPH MPOIYyCKaHUHU Toka cuioil 10 A B TedeHue
30 MuHYT "epe3 BoAHBIN pacTBop Xiopuna kaust KCl. CocTaBUTh cXeMy JIEKTPOJIH3a Ha TUIATHHOBBIX 3JIEKTPOIAX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, U3MEPEHHOTO IIPU HOPMAJIBHBIX YCIOBHUSIX, BBIICIUTCSA IPU NPOIYCKAaHUM TOKAa CHIION 5 A B

TeueHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CocTaBUTh cXeMy JIEKTpOIn3a.




247. Ckoipko BpeMeHH NoTpeOyeTcs Ha pasnoxkeHue 3 Mosneil Bogsl TokoM cuioit 20 A?

248. CocTaBHTh CXeMy JIEKTponn3a BogHOro pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOIE
B TO BpeMsi, KaK Ha aHoJie 00pa3oBaiock 44,8 1 xjopa, U3MEPEHHOTO MTPHU HOP-MAIBHBIX YCIOBUSX?

249. UYepes pactBop NiCl2 B Teuenune 1,5 gacoB mpomyckanu Tok ciioi 8 A. Ha ckosbko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoga? CocTaBUTh CXeMY AIIEKTPOIIM3a.

250. CranpHas IeTainb oouiel miomanso nosepxuoctd 0,08 M2 morpykeHa B pacTBOP COJIM HUKEIS W MCIOJb3YeTCs Kak
karo. [lmotHocTs Hukens 8900 kr/m3. KakoBa TonmmuHa 00pa3oBaBIIeTOCs HUKE-JIEBOTO MOKPBITHS, €CIIH TOK CHiiol 3,15 A
HpoITycKascs B TedeHue 42 MUHYT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nporyCTiiin paBHbIE KOJIMYECTBA JJICKTPUYECTBA. B mepBOM cilydae Ha KaToJe
BeIIETHIOCH 12,32 1 cepedpa. CKOIBKO TpaMMOB MM BEIIEIIIIOCH HA KaToIe U3 BTOporo pacTBopa? CoCTaBUTH CXEMBI
3JIEKTPOJIN3a ITHX PACTBOPOB C HHEPTHBIM aHOJOM.

252. CocTaBUTh CXEMBI AJIEKTPOJIM3a paciuiaBa U BogHoro pacteopa KF Ha nnepTHOM aHoze. CKOJNBKO BpeMEHH MOTpeOyeTcst
JUTst ostydeHus 3,9 T kanus, eciii cuiia Toka paBHa 20 A?

253. CKOJIBKO BpeMEHH HYXHO IPOITyCKaTh TOK CHIIONH 3 A depe3 pacTBop cynbdara nuaka ZnSO4, 9T0OBI TOKPHITH
TUTACTHHKY Tuiomaabio 0,1 M2 cioem nuHKa ToAmuHOH 2,5¢10-5 M? [InotHOCTh nMHKa 7133 Kr/M2.

254. [Ipu npoxokaeHUH TOKa CHJIONH 2 A 4epe3 pacTBOP COJIM ABYXBAJIEHTHOIO MeETajja B TeUeHHEe | yaca Ha KaTofe
BbIenIIoCh 4,194r meramna. Haiitu aToMHYy!0 Maccy MeTaia.

255. UYepes pactBop xnopuna nuHka ZnCl2 B teuenne 30 MHHYT IPOIyCKalIX TOK, IIpUYeM Ha Karoje Bbiaenmiaocs 0,25 r
uuHKa. AMrepMeTp nokassiBan Tok 0,4 A. Kakoa ommbka B Oka3zaHUAX amriep-MeTpa?

256. CocraBuTh cXeMy MeKTponmTrdeckoro nomydenns LiIOH u3 kaxoii-nmubo comu iutes. Kakoe xonmdectBo
aNeKTpruaecTBa Heooxoamumo Jurs momydenust | kr LiOH npu Berxone no Toxy 80 %?

257. ITpu snexrponuse BoaHoro pacteopa CrClI3 Tokom cunoit 4 A mMacca karofa yBeauduiaach Ha 16 r. CKoNbKO BpeMeHH
poaoJDKacs mporuece 3ekrponnsza? CocTaBUTh €ro CXeMy IPpH YCJIOBUM UCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHslii pacTBOp comepxut cMech katnoHoB Cu2+, Fe2+, Zn2+. B kakoil mocienoBaTeIbHOCTH Oy-TyT
BOCCTAHABIIMBAThLCS 3TU UOHBI MPH 3JeKTposinie? B TeueHne kakoro BpeMeHHU Halo MpOoMycKaTh TOK cuiion 2,5 A uepes pacTBop,
YTOOBI BBIIENUTH 10 | T yKa3aHHBIX METAJIOB?

259. [Ipu cune toxka 4 A B Teuenue 20 MUHYT Ha Katojae Bbiaenutcs 4,542 r HekoToporo Mmerajuia. Paccuurarh
ANIEKTPOXUMHUYECKHI YKBUBAIEHT 3TOTO METaJlIa.

260. IMpu snexrponuse pacTtBopa cyinbdara MUHKA HAa aHOJE 00pa30BasoCch 5,6 1 raza, M3MEPEHHOTO IIPU HOPMAaIbHBIX
ycnoBusix. CKOJIBKO IMHKA BBIJEINIIOCH 32 TO ke BpeMs Ha katoje? COCTaBUTh CXeMY 3JICKTPOJIM3a Ha TUIATHHOBBIX AJIEKTPO/IaX.
261. Uro Takoe AMCHEPCHBIE CUCTEMBI? B WeM pasnuyre MeXay MOHO- U TOJUANCIIEPCHBIMU, CBOOOI-HO- U
CBSIBHOJUCTIEPCHBIMHU crcTeMaMu? K KakiuM JUCTIEpCHBIM CHCTEMaM OTHOCUTCS MoYBa?

262. Uro takoe aacopbuusn? Kak nameHurcs ancopOuuoHHas criocoOHOCTh BEUIECTB NPH ApOOICHUH KyOMUeCKHX YacTHUll C

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

263. PactBop (3015) KomTOUAHON KaMpopsl B 1 cM3 comepsxut 2¢108 rmobyn storo Bemectsa. [IpuHu-Mas quaMeTp riao0yisl
paBHBIM 10-6 MM, ITOJICYUTATH OOLIYIO MOBEPXHOCTH AUCIEPTHPOBAHHOTO Be-IIECTBA B 1 J1 30JIs1.

264. UYeM paznmyaroTcs 30716 U reib? Bo3MokeH I mepexoa U3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPIUTEH IPUMEPaMHU.
265. Uro Takoe koyutouabl? B yem mpuunHa Koaryisiiuu KOJUIOMAOB?

266. Uro takoe nentuzanus komtonnos? Kak ruapoxcua sxenesza (III) MoxkHO mepeBecTH M3 KoaryisTa B 30J1b M U3 3015 B
KOaryJsit?

267. Hanmcats GopMyiy KOJIIOMIHON MHIEIIIBI, 00pa3ylomIeicsl pH B3aUMOJICHCTBUU CHJIBHO pa3-0aBIIEHHBIX PACTBOPOB
AgNO3 u KCI mpu mebonsirom n3osTke KCI. Yka3ats nonsl, 00pasyromye JBOHHOI JIeKTpUIecKuil CIIOMH.

268. Hamncate dopmyily KOJUTOMIHOH MUIIEIUIBI, 00pa3yoIieiics pH B3aHMOICHCTBUN CHIIBHO pa3-0aBJICHHBIX PacTBOPOB

AgNO3 u KCI npu HeGonbniom nm30biTke AgNO3. Yka3ath HOHBI, 00pa3yromue aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOA.

269. Hanwucats popMyiny KommouaHo# MuLeNsl, oOpa3yrouieiicss Mpu B3aUMOJIEHCTBUU CHIBHO pa3-0aBlIeHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom u30biTke Na2Si03. Yka3ath HOHBI, 00pa3yro-IiKe: a) NOTCHIMATIONPEACISIONIUHA CII0H; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamucats opmyity KOJIIOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpH B3aHMOJCHCTBUM CIIIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2SiO3 u HCI npu nebomabmom uzdbiTke HCl. Yka3ats noHbl, o0pasyromnie TupPy3Hyr0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarynmpyromeM aeiictun sekrpoiantoB? Kakas u3 coneir — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
GostbIriee BO3/ICHCTBHE HA KOATYIISAINIO KOJUTONIOB? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinuun? Kak oH Oyner uamenstees B psaay coneit NaCl — BaCl2 — FeCl3? OtBeT MOTUBHPOBATh.
273. Kak MOXHO cTaOMIM3UpOBaTh AUCHEpCHBIC cucTeMbl? UTo Takoe ctabwimsatop? Kakue BHIbBI CTaOHIU3AIMH
JCTIEpCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3aIIUTHBIC KOJUIOMIBI U B Y4EM MEXaHU3M UX JeHCTBUA?

274. UYro mpousoiiaet, ecau k 3010 Fe(OH)3 mpunuts pactBop Na2SO4? U3meHUTCS I pe3yabTaT, €ClIH K 3010
IpeBapUTEIbHO 100aBUTh pacTBOP KpaxMana? OTBET MOTUBHUPOBATD.

275. B nBe ko061 ¢ 3051eM MnO2 mpuiuiy cieayromre pactBopsl: B epByto NaCl, Bo BTOpyIo — 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 HOPMYIaMHU KOJJIOUIHBIX MUIICILIL.

277. Uro mpou30ueT Mpu CIMBAHWU KOJUIOMIHBIX pacTBopoB H2Si03 (cradbmummsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeClI3)? OtBer moaTBepauTh GOPMYIaMHU KOJIIOUIHBIX MULIEIII.

278. OT Yero 3aBUCHUT aJCcOPOIMs Ta30B U MAPOB Ha MOBEPXHOCTH TBEPABIX Tes? UTo Takoe THApO-GHIbHBIE U THAPOPOOHBIE
ayncopOenTs? Ha3Bath BaykHEHIINE aiCOPOCHTHI.

279. OTnrume pacTBOPOB OT AUCIEPCHBIX cucTeM. McTuHHBIE M KoutonaHble pacTBOpsl. MoxeT mu NaCl o6pa3oBsIBaTh

UCTUHHBIE U KOJTIOMJHbIE PacTBOPBI? OTBET MOTUBHPOBATE.




280. Uro Takoe copbuusa? XemocopOrua? Hamucars ypaBHEHHsS XeMOCOPOIMOHHBIX mporieccoB no-romenuss CO2 Bogoit u
OKCHJIOM KaJIbIIMs, a TAKoKe MOMJIOMIEHH aMMHUaKa BOJIOM.

281. VYkaknuTe, K KAKOMy BHIY ITOJMMEPOB OTHOCHTCS HONMATHIICH O ITPOMCXOXKICHNIO, XUMIUYECKOH Mpupose, popme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HamumuTe ypaBHeHNE MOTy4eHHS OJIUATIIICHA, YKAXKUTE MOHOMED U METOX
HONTy4YeHHUs noauMepa. MoxkeT a1 HONUATUIICH UMeTh aTakThdeckoe cTpoeHne? OTBeT MotuBupyiite. Kak ucnomssyercs
HONUATUIIEH?

282. VkaxuTe, K KAKOMY BHUIY MMOJUMEPOB OTHOCHUTCS MOJMCTUPOII TI0 MPOUCXOXKICHHIIO, XUMUIECKOH Mpupoje, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HarpeBaHui0. HamummmuTe ypaBHeHHE MOTy4eHHUs TOTUCTHPONIA, YKaXKUTE MOHOMEP U METOA
nonyudeHus nomuMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperylsipHoe — uMeeT noauctupon? Oteetr MoTHBUpYiTe. Kak
UCTIONB3YETCS NOIUCTUPOII?

283. VYxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOJIHXJIOPBHHIII MO IPOUCXOXKACHHUIO, XUMUUE-CKOil mpupose, Gopme
MAaKpOMOJIEKYJI, [T0 OTHOILICHHUIO K HarpeBaHuto. HamummuTe ypaBHEHHE MOTy-YeHUs MOIUXIOPBUHIINA, YKAXKUTE MOHOMEDP U METOJ
nony4yeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH H30TAKTUYECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MotuBupyiire. Kak ucnoins-3yercs nonuxiopBuHMI?

284. VYxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHUTCS MOTMMETUIAKPHIAT MO TPOUCXOXKACHHUIO, XH-MHUYECKOH MPUpPOJE,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIECHMIO K HarpeBaHuio. Hanuimure ypaBHeHHE MOTyYeHUs HOJIMMETHIIAKpUIIaTa, YKaKUTE MOHOMED
U METOJ| IosTydeHus noaumepa. Kakoe crpoenne — cTepeoperyinsapHoe Il HEPETyIIpHOE — UMEET 3TOT noaumep? OTBET
MotuBupyiire. Kak ucnonbssyercs nonuMeTuIaKpuiaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MONUAKPUIOHUTPHUII MO NMPOUCXOXKACHUIO, XU-MUYECKOil mpupoe,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuIo. Hanummmre ypaBHEHHE TOIyYeHUS HOJIMAKPHIOHUTPHIIA, YKAXKHTE MOHOMED
¥ METOJ ToTy4deHus rmoiauMepa. K xakuM monm-mepam — KapOOIeITHBIM HIIH TETEPOLICTIHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnomap3yeTcs MOMTHAKPUIOHUTPHII?

286. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaAMEHOBBIH Kaydyk IO MPOUCXOXKIEHUIO, XUMHUYECKOI mpupoje,
(hopme MaKpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHUo0. Hamummre ypaBHEHHE TTOTyYeHUS OyTaIeHOBOTO KaydyKa, yKaKUTEe
MOHOMEp M METOJI MOIydeHHs noauMepa. VimeeT nu 3ToT momumMep Imc- u Tpanc-¢popMer? Oteet MoTHBHpYHTe. Kak ucmons3yercst
OyTanueHOBBIN Kaydyk?

287. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS OyTaJNECH-CTUPOJIBHBIA KaydyK IO IIPOMCX0XK-ICHHIO, XUMUYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHwio. HanmmmTe ypaBHEHNE MTOTy49eHHs OyTaAneH-CTHPOIHHOTO
KaydykKa, yKa)KUTe€ MOHOMEPBI M METOJ TOJTydeHus moauMepa. K kakuM nommMepam — aTaKTUIECKUM MM H30TAKTHYECKIM —
oTHocHTCs 3ToT nonumep? OTBeT MoTHBHpYiiTe. Kak ncnonb3yercs OyTaaueH-CTHPONbHBIN Kaydyk?

288. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS OyTaIWeH-HUTPUIBHBIN KaydyK 110 MPOUCX0XK-ICHHIO, XHMHUIECKON
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHio. Hanmmmre ypaBHeHNE TOTy4eHHUs OyTaaneH-HUTPIIIEHOTO
KaydykKa, yKa)KUTe€ MOHOMEPBI U METOJ TTONTydeHus noaumepa. Kakoe cTpoeHue — CTepeoperyspHOe UM HEPETYJIIPHOe — UMEET
stot noamumep? OtBer MoTHBHpYIiiTe. Kak ncronb3yercs OyTa ueH-HUTPUIBHBIA KaydyK?

289. VYkaxuTe, K KAKOMY BHUIY MTOJUMEPOB OTHOCUTCS (heHOIPOpMabIeTHIHAS CMOJIA TT0 MTPOUCXOXK-ICHUI0, XUMHYECKOM
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHHIO K HarpeBaHHi0. Hanuimmre ypaBHeHNE NOMy4deHHs (heHOoIPOpMaTbAeTUIHON
CMOJIBI, YKa)KUTE MOHOMEPBI U METOJ], OTy4eHHs nonumepa. K kakum nonumepam — kapOOLETTHBIM UIIH TETEPOLEHBIM —
oTtHOCHUTCS ATOT mosimMmep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondopManbaeruanas cMoa?

290. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJMHITHIECHTEpe(TANIAT M0 IMPOUCXOKACHHUIO, XHMUYECKOH TPHPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuo. Hamummire ypaBHeHHE MONyYeHUs HONUITUNIEHTepedTaNaTa, yKaKITe
MOHOMEPBI X METO]| IOTy4YeHHs noauMepa. imeer i 3ToT noimumep 1uc- u TpaHc-popmer? OtBer MoTHBHpYiiTe. Kak
HCTIONB3YeTCs TONMATHIICHTepedTamar?

291. VYkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS HEHMIIOH MO NMPOMCXOXKACHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, 0 OTHOILIEHHUIO K HarpeBaHHto. HamumuTe ypaBHEHUE MOTy4€HUs] HEIIIOHA, YKaKUTE MOHOMED U METOJ
noxydeHus moauMepa. K kakiM monmmepam — KapOOIIEITHBIM HITH TeTepPOICTTHRIM — OTHOCHTCS 3TOT nonumep? OTBeT
Motusupyire. Kak ucnonssyercs HelnoH?

292. VYKaxkuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOW HPHUPOJE,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuIo. Hanummre ypaBHEHNUE MOIyYCHUS HOJIUTETPAdTOPITHICHA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nonumepa. MoxKeT 11 3TOT NOJIMMEP UMETh aTakTuueckoe crpoeHue? OteeT MoTuBUpyiiTe. Kak
UCTIONB3YeTCs MOMUTETPapTOPITHICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIMETAKpPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKON MPUpOJE,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHU0. Hamummre ypaBHEHHE ITOTydeHUS TOTUMETHIMETaKpHJIaTa, yKaKUTE
MOHOMEp M METOJ MOITydeHHs noauMepa. K kakiM monmmepam — aTaKTHYECKIM HITH H30TaKTHYECKIM — OTHOCHTCS 3TOT IoJuMep?
OtBet MoTuBHpYiiTe. Kak ncronb3yercs nomruMeTHIMeTaKkpunaT?

294. VYKakUTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHHIJIALETAT IO IPOUCXOXKICHUIO, XMMH-4eCKOl pupoze, Gopme
MaKpOMOJIEKYJI, TI0 OTHOIIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe N0-JIy4yeHNs NOJMBUHUIIALETATA, YKaXKUTE MOHOMED U
METO[ oIy4eHus nonumepa. Kaxoe crpoeHne — crepeoperyispHOe WK HeperyIsipHOe — UMeeT 3ToT nonumep? OTBeT
MoTHBHpYyiiTe. Kak ncnomnb3y-eTcst HoNMBUHUNALIETAT?

295. VYxaxunTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS KaIllPOH IO TPOUCXOKACHHIO, XMMUYECKON Tpupoe, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiuMu MeTomaMu MOKHO HONTy4YHUTh KanpoH? HanummTe ypaBHEHUS TOTyIeHHS
3TOro MOJNUMEpPa, YKaKuTe MOHOMEpPHI. K KakiM monumepaM — KapOOIEeTHbIM HITH FeTePOIEITHBIM — OTHOCHTCS KarpoH?

296. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS PE3UHA IO IPOUCXOKICHUIO, XMMHYECKOH Npu-poze, Gopme
MaKpOMOJIEKYI, 110 OTHOLIEHUIO K HAarpEBaHUIO. Y KaXXUTE€ MOHOMEDP U METOJ IIOJIy4YeHHs] PE3UHbL. UeM pe3uHa OTau4yaeTcs OT
36onnTa? Kak Hcnons3yrorces pe3uHa U 300HUT?

297. Kakue pa3HOBUAHOCTH MONUM30MpPEHa cymiecTByoT? K kakuM BuaaM MOIMMEPOB OHHM OTHOCATCS MO MPOHCXOXKAEHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuio? Harmummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBHIHOCTEH TOJIMH30IIPEHA,
yKaxXuTe MOHOMepHI. Kak ncrosnp3yeTcs MoIuu30-1peH?

298. Uro Takoe moiuamuaHele cMonbl? Kakie pa3HOBUAHOCTH MONHAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY




MOJMMEPOB OHH OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKON IPUpoe, (hopMe MaKpOMOJIEKy, IO OTHOLIEHHUIO K HaTPEeBaHUIO.
HanummTe ypaBHEHUs! OJIy4EHHMS TOJTMAMHUIHBIX CMOJI, YKQ)KUTE MOHOMEpBI. Kak HCHOIB3YIOTCS ONNaMUIHbIE CMOJIBI?

299. Kaxne Bums! kayuyka cymecTByoT? K kakoMy BHIY ITOJFMEPOB OHH OTHOCSTCS ITO TPOMCXOKIE-HUI0, XUMHUYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHHi0? Hanmimmte ypaBHEHHSI CHHTE3a Pa3HbIX BUIOB KaydyKa, YKaXKHTE
MOHOMepHI. Kak UCIIOIb3YIOTCS 3TH MOIUMEpHI?

300. [Nepeunciure kKapOOLENHBIE MOMUMEPHI, MOIYyYEHHbIE METOAOM ITOJIMMEPH3ALNH, HE COZIEp)Kalliieé B OCHOBHOM LIenH
KpaTHBIX cBsA3eil. Hanmummre ypaBHEHNS UX MOTyYeHHS, YKXKATE MOHOMEpPEIL. Kakne u3 3THX MOIMMEepOB MOTYT HMETh
aTakTH4eckoe cTpoeHue? OTBET MOTUBHpYIITE.

301. Uro Takoe pH-unaukarops1? Kakue nnaukaropsl Bel 3Haere? [IpucyTcTBHE KAKUX MOHOB B PAac-TBOPE MOXHO
00HAPYKUTH MPH TIOMOIITH HHAUKATOpOB? [IpHBeCTH IPUMEPHL.
302. B naTe mpoOupok, copepkamux pacTBopbl ximopunos Harpus, meau (1), 6apus, amomunaus u xe-ie3a (I11), rodasumu

pactBop KOH. Yka3are B KakMX UMEHHO ITPOOHMPKAX HAXOASTCS paCTBOPBI 9THX COJIeH, ecii B 1-if mpoOHpKe BhINai ocagok 0enoro
1[BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-i ocajika He 00pa3oBaiock. [Ipy MOMOIIY KAKOTO peareHTa MO>KHO
OIIPEIEINTH COCTAB CO-IEPXKUMOTO 2-1 U 3-if mpoOupok? OTBET MOATBEPIUTH YPAaBHEHISIMI PEAKIHii B MOJIEKYIIIPHOH 1 HOHHO-
MOJIEKYJISpHOH (opme.

303. B nate npoOHpoK, copepkKaiiux pacTBOPbI XJIOPUIOB Kalus, aMMOHUs, MarHusi, xkene3a (II) u kanbims, po0aBuiu
pactBop NaOH. Yka3aTs B KaknX IMEHHO IIPOOHUpPKaX HaXOAATCS JaHHBIE CONM, €CIIH B 1-1 IPOOHpPKE BEIMAN 0CaIOK 3eJICHOBATOTO
1BeTa, BO 2-if u 4-if — Gernoro 1BeTa, mpudeM Bo 2-if OH pacTBOPHIICS IIPH pa30aBIeHUH BOJOMH, a B 3-if U 5-if mpoOupkax ocaika He
o0pazoBanoch. Kak MOKHO ONIpeesIuTh COCTAaB pacTBOPOB B 3-i 1 5-i mpoOupkax? OTBET NOATBEPANUTH YPaBHEHUAMU peakuui B
MOJICKYJISIDHOH U HOHHO-MOJICKYJIAPHOH (hopMe.

304. Vka3aTh 1Ba XMMUYECKUX PEaKTUBA, IPU IIOMOIIU KOTOPHIX MOKHO Pa3iIM4YUTh PACTBOPHI XJIOPU-JOB MAarHusi, KaJbLus U
6apus. Hammucats 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 CIETYIOMNE COSANHECHUS HATpHsA: KapOOHAT, XIOPHU,
cynbdat, pocdar u runpoxcu HaTpust. HammcaTs ypaBHEHNS peakuuii B MOJIEKYJIIPHONH M HOHHO-MOJIEKYIISIPHOH (opme.
306. [Tpu moMoIIM KaKOro YHMBEPCAIbHOTO PEaKTHBA MOXKHO ONPENENUTh, B KAKOW U3 MATH NPOOHPOK HAXOIATCS PacTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTth ypaBHEHHS PEaKIMid B MOJICKYJISIPHON ¥ HOHHO-MOJICKYJISIPHOM (hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hamucars xumudeckue (GopMyIbl BeLeCTB, HAXOAAIMUXCA B 3-X Kombax, ecid: 1) pacTBOpPBI OKPAIIMBAIOT ILTaMs
TOPEJIKH B (PMOJIETOBBIH 1[BET; 2) MpH npuiuBaHuu pactBopa AgNO3 B obpasiiax u3 1-i u 3-i ko0 BbIIAT TBOPOXKUCTHIN 0CaT0K
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasneann H2SO4 B oOpasiie u3 3-i KOJIOBI POU30IILIO
OypHOe BBIZIENICHNE Ia3000-pa3HOTO BEIIECTBA, KOTOPOE BBI3BaJIO MoMyTHeHHE pacTBopa Ca(OH)2. OTBeT moATBEpANTE ypaBHE-
HUSIMH COOTBETCTBYIOIIMX PEAKIMNA B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIPHOH (hopme.

308. IIpu moMOIIM KaKWX KAYEeCTBEHHBIX PEAKIMi MOXXHO Pa3iuuuTh 2 MUHepalbHbIX ymoopenus (NH4)2S04 u KCI? Otser
MOATBEPANTH YPABHEHUSMH COOTBETCTBYIOIINX PEAKIMH 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 TOPEIKU

B (H0JIeTOBBIH BET (00pa3iibl U3 K00 1-it 1 2-i) U xkenThiii (0Opaser u3 3-it koaoObl); 2) npu npuiuBanuu pactBopa AgNO3 B
o0pasrie u3 koJOsr No2 BBIIa TBOPOXKUCTHIN 0caZiok Oeroro 1BeTa; 3) npu nobasnennu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
KOJIO BEIMaaet Oenblit ocanok; 4) mpu godasnennn H2SO4 u3menennit He npoucxoaut. OTBET MOATBEPAUT YPAaBHEHHSIMHI
COOTBETCTBYIOLIMX PEAKINI B MOJIEKYJSIPHON 1 HOHHO-MOJIEKYJIIpHOH hopme.

310. Kak mpu momoIniy BoJbl U a30THOM KUCIOTHI Paclo3HaTh YEThIPE MOPOIIKA — COMy, Mel, Cyabdar Hatpus U rurc? OTBeT
MOATBEPANTH YPABHEHUAMH PEAKIUH B MOJIEKYJIIPHOI 1 HOHHO-MOJICKYIISIpHOI (hopme.
311. B ueTbIpex makeTax COAEpXKATCS CIETYIONIME BEIIECTBA: CyIb(aT alOMUHUS, HUTPAT Oapus, XIOPUI aMMOHUS, CYJIbGHT

Hatpus. Vicnons3ys pacTBOp MMAPOKCHAA Kalusl U OTKPBITHIA UM Cynb(aT alTtoMUHHS, OOHAPYKHUTh BCE OCTAJIbHBIE BEIIECTBA.

OTBeT MOATBEPANTE YPAaBHEHUSAMH PEaKUnil B MOJICKYJIIPHOH W HOHHO-MOJIEKYJIIpHOU (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 moxHO pasnuuuts: a) cynboatsl xenesa (II) u (III); 6) HuTpaT U HUTPHUT
kanua? OTBEeT NOATBEPAUTH YPABHEHUSIMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak nmpu nomonu auxpomata kanus K2Cr207 MoxkHO pa3nuuuth: a) cynbghatsl sxenesa (II) u (I1II); 6) HuTpaT u HUTPHUT
kanmua? OTBET MOATBEPANTH YPABHEHNUSIMH BO3ZMOXHBIX OKICIHTEIFHO-BOCCTAHOBUTEIBEHBIX PEAKIIHIA.

314. B Tpex Gankax 0e3 STHKETOK HAaXOJATCS CIEIYIOIIME BEeIlecTBa: Cynab(aT HaTpus, Cyab(uT HATpus, CynbUA HATPHUSL.
Kax, nMes B cBOeM pacropsKeHUH JIHIIb OJUH peakTHB (Kakoii?), y3HaTh, Iie Kakas coib HaxoauTca? Hanucats ypaBHEHUs

PEaKIMy MEXIY PEaKTHBOM H KaXKIOW U3 coJel B MOJIEKYIIPHOW M HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomy rupokciuaa HaTpHs, HUTparta cepedpa u xjopuaa 0apus ONpenesuTh, Kakoe U3 ynoOpeHnit — cynbhar
aMMOHUSI, HUTPAT HATPHsl, XJIOPU aMMOHUS — MPENICTaBIsET OO0 Hccaenye-Mblii oopasen ynoopenusi? OTBET MOSICHUTD
YPaBHEHHUSMH PEaKlnil B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJSIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BaBIIUXCS OCA/IKOB.

316. Kak npu momomy rupokcnaa HaTpws, HUTpara cepedpa u KapOoHaTa HATPUS ONPEIETNTh, Kakoe M3 yIOOpeHHH —
HHUTPAT KaJIbIus, GochaT aMMOHUS, XIIOPH] KaJIUs — IPEACTaBIsIeT co00it nccierye-Melit oopaser; ynooperus? OTBET MOSICHUTh
YpaBHEHHUSMH PEaKinii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak mpu momoniu THAPOKCHIa HATPUs, HUTpaTa cepedpa U CONSTHOW KHCIOTHI ONMPENEIUTh, KAaKoe U3 yI0OpEeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kamust, pocdat KaIust — IpeAcTaBIsIeT coboit obpaser ynoopernsn? OTBET NOICHUT YPaBHEHUSIMHI
peakiuii B MOJIEKYJIIpPHONH U HOHHO-MOJIEKYJIIPHOH (hop-Me C yKazaHHEeM I[BeTa 00pa30BaBIINXCS OCAAKOB.

318. IIpu moMomM KakuX Ka4eCTBEHHBIX PEaKIMid MOXKHO MOATBEpIUTh coctaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?
Harmmcats ypaBHEHHS COOTBETCTBYIOIIUX PEAKIMHA B MOJICKYJISIPHOM M HOHHO-MOJIEKYJISIpHOIT hopme.
319. HasBare Hambosee BaxKHBIC COJH JKele3a M yKa3aTh MX MpaKTHUecKoe 3HaueHHe. [Ipyu moMOoIM KakuxX peaxiuif MOXKHO

oOHapyxuTh npucytcreue noHoB xese3a (1) u (I1I) B pacrBope? OTBET NOA-TBEPAUTH YPABHEHUSIMHU PEaKIUil B MOJICKYJISPHOU U
HMOHHO-MOJICKYJISIPHOH (hopme.

320. ITpu moMoImy KakWX KadeCTBEHHBIX PEaKIM MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: K3PO4, Na2CO3, BaCI2?
Hammcates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIHMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJISIpHOH (hopme.




6.2. TeMbl NUCbMEHHBIX PadoT

KontponsHas padora

6.3. ®oH/1 OLIECHOYHBIX CPEICTB

1. TIOKA3ATEJI, KPUTEPUU U IIKAJIbI OHEHVMBAHWA KOMITETEHLINU

Ornenka copmupoBanHOCTH KomrieTeHImi y ctyaenToB HUMU JIon[’AY u BbICTaBIICHHE OLICHKH T10 OTACIBHOM AUCLUILTHHE
BezieTCs B (popMe OICHKH «OTITHYHOY, «XOPOIIOY, «YAOBICTBOPUTEIBHOY, HEYIOBICTBOPUTEIBHOY, «3aUTEHO» U «HE 3aUTCHON.
JlotmyckaeTcst OnpeelisiTh HTOTOBYIO OIIEHKY 1O auciuruiiae 1o 100-0amibHOl cucTeMe ¢ Moce Ty oM 00s3aTeIbHbIM
MEPEBOJIOM B MATHOAIUIBHYIO MIKATY U BBICTABICHHEM B BEJOMOCTb.

BeIcoxuii ypoBeHb OCBOCHHUS KOMIIETEHIINH, HTOTOBAs OIEHKA [0 AUCIUIUTHHE «OTIIMIHOY» WIH «3auTeHo» (90-100 6amos):
TIIyOOKO U IIPOYHO YCBOMII IIPOTPaMMHBIN MaTepHal, HCUYEPIIBIBAIOLIE, IIOCIEI0BATENbHO, YSTKO 1 JIOTHIECKH CTPOITHO €ro
U3JIaraet, yMeeT TECHO YBA3bIBATh TCOPHIO C MPAKTUKOI, CBOOOTHO CIIPABISETCS C 3ala4aMy, BOIPOCAMHU U APYTUMHU BHIAMHU
NPUMEHCHHUS 3HaHHUH, TPUYEM He 3aTPyTHIETCS C OTBETOM IIPU BUAOM3MEHCHUH 33JaHHH, HCIIONB3YET B OTBETE MaTEepHaIl
MOHOTpa(hUIECKON JIUTEPATYPHI, IPABIIIEHO 000CHOBHBIBACT IPHHATOE PEIICHNE, BIIaIeeT pa3HOCTOPOHHUMH HaBBIKAMH H
OpUEeMaMH BBIIOIHEHHUS MPAKTUYECKUX 3a1a4. CUCTEMHO U IJIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IToBBIICHHBIH YPOBEHb OCBOCHHUS KOMIICTCHIIU, HTOTOBAsI OIICHKA IO TUCHUILIHHE «XOPOIIO» MITH «3auTeHo» (75-89 Gamios):
TBEPO 3HAET MaTepHal, TPaMOTHO U T10 CYIIECTBY M3JIaraeT ero, He JOIyCKas CyIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
HPaBHIBHO MPUMEHSET TEOPETUUCCKUE OIOKEHHUS MIPH PEIICHUH ITPAKTUIECKAX BOIIPOCOB M 33/1a4, BIIa[eeT HEOOXOANMBIMHU
HABBIKAMH ¥ IPUEMaMH UX BbINOJIHEHHs. CHCTEMHO M INIAHOMEPHO paboTaeT B TSUCHHUU CEMECTpa.

IToporoBslii ypoBEeHb OCBOSHHS KOMIIETEHIIMH, HTOTOBasi OLEHKA 110 AUCLUIIIIMHE «yIOBIETBOPUTEIBHO» UM «3auTeHo» (60-74
0aa): IMeeT 3HAHUS TOIBKO OCHOBHOTO MaTepHaia, HO He YCBOWII €T0 JIeTaneH, JOIIyCKaeT HeTOYHOCTH, HEAOCTAaTOUHO
npaBHIbHBIC (POPMYITHPOBKHU, HAPYLICHHS JIOTHYCCKOH [TOCIEA0BATEIHOCTH B U3II0KCHUH IPOrPAMMHOTO MaTepHaia, HCIBITHIBACT
3aTpyIHECHUS P BHITOJHEHUH PAKTHICCKUX padoT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHIHI He c(DOPMHUPOBAH, HTOTOBAS OIEHKA TI0 JUCIUIIIHHE «HEYIOBICTBOPUTEIHEHOY HITH
«He3auTeHo» (Menee 60 6ayuIOB): HEe 3HAET 3HAYUTEIHHOM YaCTH MPOTPAMMHOTO MaTepHaa, JOMyCKaeT CyIleCTBEHHbIE OLIMOKH,
HEYBEPCHHO, C OOJBIIMMH 3aTPyIHCHUSIMH BBIMOIHSCT [IPaKTU4ecKue paboTel. Kak mpaBuiio, OlieHKa «HEyI0BICTBOPUTEIBHOY»
CTaBUTCS CTYJCHTaM, KOTOPBIC HE MOTYT IMPOAOJDKUTH 00yUIeHHE 0e3 TOMOTHATEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUIUINHE.
Kputepun onieHku ypoBHs CHOPMHPOBAHHOCTH KOMIIETEHIIMI U BRICTABIICHHE OI[EHOK 0 KypcoBomy rpoekty (KIT) mmm kypcoBoit
pabore (KP):

- Bricokuii ypoBeHb OCBOCHHS KOMITETEHIINH, OIICHKa «O0TIIHIHO» (25 — 23 6amna mis KIT; 20 — 18 6amna mist KP): pabota
BBITIOJTHEHA Ha BBICOKOM ITPO(ecCHOHAIEHOM ypoBHE. I10THOCTEIO COOTBETCTBYET ITOCTABJICHHBIM B 33/IaHHUM LIEJISAM U 3a/1a9aM.
[IpencraBneHHBII MaTepual B OCHOBHOM BEPEH, AOITyCKAIOTCS MEJIKIE HeTOYHOCTH. CTyIeHT CBOOOJHO OTBEYACT Ha BOMPOCHL,
CBsI3aHHBIE C MIPOSKTOM. BhIpaXkeHa crioCOOHOCTh K MPO(ecCHOHANBHOI afanTanuy, HHTEPIPETAlUH 3HAHUI U3
MEKIUCIUIUTHHAPHBIX 00TacTel

- [1oBBIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINH, OIIEHKa «XopomIoy» (22-19 6amuta s KIT; 17 — 15 6ama s KP): pabora
BBINOJIHEHA HAa JOCTATOYHO BBICOKOM MPO(ECCHOHATIBHOM ypoBHE. JlomymmieHo 10 3 HerpyObIX OIIMOOK, HE BIUSIOMINN Ha
pesynbTar. CTyJCHT OTBEYaeT Ha BOIIPOCHL, CBSI3aHHEIC C MPOCKTOM, HO HETOCTATOYHO MOJTHO.

- [oporoBelit ypoBeHs OCBOCHUS KOMITETSHITHH, OIIEHKA «yJ0BIeTBOpUTEIbHO» (18-15 6amma mma KIT; 14 — 12 6anna o KP):
YpOBEHb HEJIOCTATOYHO BBICOK. JlOmyIieHo 10 5 omunboK, He CYIMIeCTBEHHO BIHSAIOMNX HA KOHEUHBII Pe3yJIbTaT, HO X0 PeIICHHS
BepHbIil. CTYICHT MOXKET OTBETUTh JIMIIIb HA HEKOTOPBIC M3 33aHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelii ypoBeHs OCBOCHUSI KOMIIETCHITHI HEe COPMHUPOBaH, OIICHKA «HEYIOBICTBOPHUTEIbHO» (MeHee 15 6ammos mst KIT;
meree 12 6amros st KP): paboTa BBITIONIHEHA HA HU3KOM ypoBHe. J{omymieHs! rpy0sie ommOky. Pemenne npuHINIHAIEHO He
BepHO. OTBETHI Ha CBS3aHHBIC C IPOCKTOM BOIIPOCHI OOHAPYKUBAIOT HEIIOHUMAHUE MIPEAMETA M OTCYTCTBUE OPHEHTAIMU B
Marepuane mpoeKTa.

2. METOJJUYECKHUE MATEPHUAJIbI, OTTPEJIEJISIFOLIME TTPOLIEJYPbl OLIEHUBAHUWS 3HAHUI, YMEHUU,
HABBIKOB U (UJIN) OIIBITA JIEATEJILHOCTH, XAPAKTEPU3YIOIIUE DTAIIBI ®OPMUPOBAHWSA KOMITETEHLIUI
OOmnit mopsIIOK MPOBECHNUS MIPOLIEAYPHI OIICHUBAHUS 3HAHWH, yMEHHI, HABBIKOB U (VIJTH) OIBITA IESTEINEHOCTH, COOTBETCTBHUE
MHJIMKAaTOpaM JOCTHKEHHUS COPMHUPOBAHHOCTH KOMIIETEHLIUH ONpe/ieIeH B CIIEAYOIINX JIOKAIbHBIX HOPMATUBHBIX aKTax:

1. TTonoskeHue 0 TeKyIIeM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEKYTOUHOH aTTeCTalMi 00y4JarouXcs 110 00pa3oBaTeIbHBIM
IporpaMMaM CpeIHETo MpoQecCHOHATEHOT0 00pa30BaHus IO 00Pa30BaTENFHBIM IIPOrPaMMaM CPEeTHEro MPpoQecCHOHAIEHOTO
obpazoBanust B HUMU JITAY (B neficTByIomIeH peaakiym).

2. [Tonoxenue o GpoHAe OLEHOYHBIX CPEIACTB MO 00pa30BaTEILHBIM MIPOrPaMMaM CpeTHEero NpodeccuoHaIbHOr0 00pa3oBaHus B
HUMMU JIT'AY (B peicTBYyIOIICH pelaKIim).

JIOKyMEeHTBI pa3MeleHsI B CBOOOIHOM focTyme Ha opunuanbHoM caiite HUMU JlorI'AY https:/ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHOM oprann3anny/JIokaabHble HOPMAaTHBHBIE AKTHI.

6.4. IlepevyeHb BUI0B OIIEHOYHBIX CPEICTB

1. OHEHOYHBIE CPEJACTBA TEKYIIEI'O KOHTPOJIA:

- pa3nensl HHANBUTYaNbHBIX 3aJaHNi (IINChMEHHBIX PaboT) 00yJaronIuxcs;

- IOKJIaJ1, COOOIIEHHE 110 TeMe TIPAKTUUECKOTO 3aHsTHSL;

- 3aJ1a4M U 3aJaHusl.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTAIVU:

- KOMIUIEKT OMJIETOB JJIS DK3aMeHa/3aueTa. XpaHUTCS B OyMaXXHOM BHJIE Ha COOTBETCTBYIomeH kadenpe. [TomnexnT exeroqaomy




OOHOBIIEHHIO U MEPEYTBEPKACHUTO. Yucno BapruaHTOB OUJICTOB B KOMILIEKTE HE MEHEE YKCIa CTYJICHTOB Ha JK3aMeHe/3aueTe.

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

7.1. Pekomenayemast 1uTepaTypa

7.1.1. OcHOBHasl IUTepaTypa

ABTOpBI, COCTaBUTENIN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |moxmpen. B.B. OOmas 1 HeopraHn4ecKkast XUMHs: ydeOHoe ocodne PoctoB-Ha-Jlony: ®eHuKC,
Jlenncona, TanaHnoBa 2013,
B.M. https://biblioclub.ru/index.php?
page=book&id=271598
JI1.2 |Iamamosa O.10., Xumus: yaed. mocobue s CTyA. 04. U 3209. popM 00yd. Hosouepxkacck, 2022,
[Isatauupaa E.B. Hamnpasi. "JlecHoe neno", "JlanamacgTHas apxuTexrypa', http://biblio.dongau.ru/MegaPr
"DKOJIOTHS ¥ IPUPOJIOTIOIB30BaHME" oNIMI/UserEntry?
Action=Link FindDoc&id=42
7808&idb=0
7.1.2. lonoJHUTEIbHAS JIUTEPAaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI2.1 |KpamenunauxoBa H. | Xumust: yueGHOe mocobue U1 caMOCTOSTENBHOM paboTsI 1 Homxkap-Omna: III'TY, 2013,
I'., BunokypoBa P. I. | mpakTudeckux 3aHsATHIA https://biblioclub.ru/index.php?
page=book&id=439185
JI2.2 | AmapueB A. 1., Xumust : COOpHUK 3a71a49 ¥ YIPaKHEHUH: y4eOHO-METOINIESCKOES HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckmit
roCy/1apCTBEHHBII
TEXHUYCCKAN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI2.3 | EmenssinoBa E. O. OO01as XuMusi: TPAKTUKYM JInnenx: Jlnneuxui
roCyZapCTBEHHBIN
MeIarOTUIeCKUil yHUBEPCUTET
nmenu I[LI1. CemenoBa-TsH-
Ianckoro, 2019,
https://biblioclub.ru/index.php?
page=book&id=577072
JI2.4 |CysopoB A. B., OOmas xumus: yu4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 | Apososo3osa T.H., Xumus: 1a00paTOPHBIN MPAKTUKYM [UIS CTYJECHTOB BCEX Hosouepkacck, 2018,
[Manamosa O.10., HarnpaBJIeHUH http://biblio.dongau.ru/MegaPr
IIstHuueHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&idb=0
JI3.2 | HoBouepk. HHX.- XuMUs: METOJMUYECKHE YKa3aHUs IO U3YUSHUIO Kypca U Hosouepxacck, 2020,
MEJIHOP. UH-T BBIMOJIHEHHIO KOHTPOJILHON pabOTHI TSl CTYACHTOB 3209HOM http://biblio.dongau.ru/MegaPr
Jouckoit TAY ; coct. | popmbr oOyueHust HanpaBiieHuii "Jlecnoe neno”, "Jlangmadtaas | oNIMI/UserEntry?
O.10. ITanamoga, apxuTekTypa", "OKOJIOTHs U IPUPOAOIOIL30BaHHE" Action=Link FindDoc&id=33
T.A. IpoBoBO30Ba 7410&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 HHGOPMALMOHHO-CIIPABOYHBIE U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMEI
7.3 IlepeueHb MPOrpaMMHOI0 oGecriedeHUst
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnunensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaita Tpeito»
XP,7.8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.2 Dr.Web®DesktopSecuritySuiteAatusupyc K3+ 1Y T'ocynapcTBeHHBIH (MYHUIMIATBHBIN) KOHTPAKT No

PIIA06150002 ot 15.06.2021 T. Ha Iepenauy
HCHCKIIOYATENbHBIX IPAB HA MCIO/IBb30BAHHUE IPOrPaMM JIst
9BM 000 «AUTU LIEHT»




733

Yandex browser

734

MS Windows XP,7,8, 8.1, 10; Cyo6nuuensnonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpetig»

735

Microsoft Teams [IpenocraBnsercs 6ecryiaTHO

7.3.6

MS Office professional; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Codo1Jlaita Tpeitm

7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM

74.1

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

7.4.2

ba3zer ganabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoTexa

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJIMHBI (MOIY JIA)

8.1

2313 CrienipanabHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIMAIM3UPOBAHHON MeOEIbI0 M TEXHUYECKUMU
CpeZIcTBaMH O0YUCHUSI, CITYKAIIUMHE JUTS PEACTABICHHUS HHPOPMAIIUU OOJBIION ay TUTOPHH:
Habop nemMoHcTpanmoHHOT0 000pyn0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoekrop Acerx113PH — 11T., 3xpan HacTeHHBbIH — 1 wT.; YuyeOHo-HarIAHbIe Tocoous — 15
mrt.; Paboune Mecta cTyneHTOB; Pabouee MecTo mpernoaaBaTes.

8.2

2321 CriernanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOEIBIO U TEXHUUECKUMHU
CpeZicTBaMU 00yUEHHsI, CITyKAIIMU [T IpeAcTaBiIeHus napopMmanuy ayauropun: Habop
JEMOHCTPALMOHHOTO 000pyAOBaHMA (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1miT., sxpan HacTeHHBIH — 1 WT.; Y4ueOHO-HAMIAIHBIE MTOCOOU — 9 mT.;
Jocka - 1 miT.; Paboumne mecta cTyeHToB; Pabodee MecTo mpermoiaBaressl.

8.3

2305 ITomemneHne yKOMIUIEKTOBAHO CIICIIHAIN3NPOBAHHON MEOETBI0 M TEXHHIECKUMH CPEICTBAMH
00y4eHHs, CIy KaIlUMH IS IpeICTaBIeHNs HH(YOPMAIY 1 OCHAIIEHO KOMIIBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO TIOAKITIOUEHH K ceTU «IHTepHeT» 1 0OecreueHueM JOCTyIa B AJIEKTPOHHYIO
nHpopMannoHHO-00paszoBatenbHyo cpexy HUMU Jlonckoit TAY: Kommsiotepst Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mir.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas 6ubnnorexa;

Crombl kKoMnbIOTepHBIE — 6 MIT.; Ctos-TyMOa — 5 tiT.; Crynbs — 16 mir.; TeMmaTHUecKue TIaKaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta cTyneHToB; Pabodee MecTo mpenogaBaTes.

8.4

2102 CrnennambHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMH 00yUYeHHsI, CITy>KAIUMHU [T IpeACTaBIeHUs HH(POpMaLuu OOJBbIION ay JTUTOPUH:
Habop neMoHCTpalmoHHOTO 000pyI0BaHuUs (IEPEHOCHOM): 9KpaH - | IT., MPOSKTOp - 1 MIT., HETOYK
-1 wrr.; Anmapar TBO — 1mt.; Anmapar TB3 — 1 mwir.; Ilnura snexrpuyeckas — 1 wr.; [lnura
narpeBarensHast ES-HA3040 — 1 mt.; Nazoanammsarop ['XII-3M — 1 mt.; OreerymmuTens — | mT.;
Benpo xonycnoe — 1 wrt.; JlabopaTopHas nocyna; PacTBOpbl peakTHBOB, HEOOXOAUMBIX ISt
BBITTOJTHEHUS JTa00OPaTOPHBIX pa0doOT; ANTeuka ¢ MeIuKaMeHTaMu — | mT.; Mebens TabopaTopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmuiabHbli mkad - 1mT.; Becol Texnoxumudeckue BJIKT-
500 - 1mT.; MyddenbHas neus - 2 mT.; Jocka — 1 mr.; Paboune mecta ctynenros; PaGoune mecta
TpernoaBaTess.

9. METOIMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUTIIUMHBI (MOAY JIS)

1.

[Tonoxxenue o Texymeit arrecranuu odyuatomuxces B8 HUMU JIIAY (BBeneHo B nelicTBue npukazom aupekropa Nell9 or

14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckol ['AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum goctymna:
http://www.ngma.su - 27.08.2016

2.

JposoBo3oBa, T.M. Xumust [DekTpoHHBINA pecypc] : 1ad. mpakTUKyM JIjist CTya. Beex Hampasi. / T. W. JlpoBoBo3osa, O.

10. lanamosa, E. B. [IatHuubiza ; HoBouepk. nmx.-menuop. uH-T Jlonckoil 'AY. - HoBouepxkacck, 2018.
3. XuMuA: METOA. yKa3aHHS IO M3yd. Kypca H BBIIL. KOHTp. pabOTHI AT CTYA. 3204. (hOPMBI 00YH.
/ HoBouepk. unx.-menuop. uH-T Jonckoit AV, Cocr.: O.1O. Illanamosa, T.W. IpoBoBo3oBa, HoBouepxacck, 2020.
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