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1. OFBEM JUCIHMUIIVIMHBI B 3BAYETHBIX EJUHULIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPENOJABATEJIEM U HA CAMOCTOSATEJIBHYIO PABOTY

OO01mmast TpyA0eMKOCTh

YacoB no yueOHOMY IUIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMoCTOsITebHAs paboTa

JacoB Ha KOHTPOJIb

43ET

Pacnpeaeneﬂne YacCoB JUCHMILINHBI 110 KypcaM

144

16
119

Kypc 1
Bun 3anaruit i | PO Hroro

Jlexuun 6 8 6 8
JlaGoparopHbie 6 6 6
IIpaxkTuyeckue 4 4 4
Uroro ayn. 16 |18 [16 |18
KonrakThas pabora |16 |18 [16 |18
Cawm. pabora 119 (119 | 119 | 119
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 | 146 | 144 | 146

Buas! KOHTpOIIS Ha Kypcax:

DK3aMeH

ceMecTp

Kontponsras pabora

ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUTIJIMHBI (MOY.I5)

2.1]- BIIaJieHHe 0a30BBIMH 3HAHMSIMH (DyHIAMEHTAIBHBIX pa3/esioB GH3UKH, XMMUH U OHOJIOTHH B 00BEME,
HEo0XOMMOM Il OCBOCHHS (PU3UUECKUX, XHMUYECKUX M OMOJIOTMYECKHX OCHOB B 9KOJIOTHHU U MTPUPOAOIIOIb30BAHMS;
METOZaMH XMMHUYECKOTO aHAJIN3a, 3HAHUSIMU O COBPEMEHHBIX IMHAMUYECKHUX IIpoLieccax B IPUpoJe U TeXxHOcdepe, O
COCTOSTHHH Teocdep 3eMITH, SKOIOTHH 1 YBOIIONIH OHoc(hepsl, IO0ATBHBIX IKOJIOTHUECKHUX MTPoOIIeMax, METOIaMHu
0oTOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUYECKUX MPOo0, a TaKKe HABBIKAMH WACHTH(HUKALINN U OTIMCAHUS
OMOJIOrMYECKOro pa3Hoo0Opasys, ero OLEHKH COBPEMEHHBIMU METOJaMH KOJIMYECTBEHHOH 00paboTkn nHdopmannu

3. MECTO JUCIHAIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0
3.1 | TpeGoBaHus K NpeBAPUTEIbHON MOATOTOBKe 00y4al0OIerocs:
3.1.1 | 3Huats:

3.1.2 -COBPCMCHHYIO MOJCJIb CTPOCHUA aTOMa; XUMHUYCCKUEC 3JIEMCHTHI 1 UX COCANMHCHUSA,; pCaKIITUOHHYIO CITIOCOOHOCTH
BCUICCTB, NEPUOANICCKYIO CUCTEMY DJIEMCHTOB B CBECTC CTPOCHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIUTEIIBHO-
BOCCTaHOBHUTEIbHBIC CBOIICTBA BCIUIECTB, XUMHUYECKYIO CBA3b; XUMUYCCKYIO I/I,HCHTI/I(I)I/IKaHI/IIO BCHICCTB; AUCIEPCHBIC
CHUCTCMBI U UX Knaccncbnxaumo; XUMHUYECKYIO

3.1.3 | TepMOAMHAMUKY U KHHETHUKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBEHHO OIMMCHIBATH PCAKIIUHN ITPEBPALICHUA BEIICCTB,
PaCCYUTBIBATE KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIIECTBA, OCMOTHYCCKOC AABJICHUC PAaCTBOPOB, CKOPOCTH
XUMHUYCCKHX peaKHI/Iﬁ 1 X HAIPaBJICHHOCTb.

3.1.6 | HaBbIk:

3.1.7 | - BBIIOJIHEHUS XUMHAYECKOTO OKCIICPUMCHTA

3.2 | JucunnminHbl (MOIY/4) U NPAKTUKH, /151 KOTOPbIX OCBOEHME JAHHOM INCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejauecTByomee:

3.2.1 [Teorpadus

3.2.2 | Obmas sKoa0rus

3.2.3 [ O3HaKoOMHUTEIbHAS IPAKTUKA

3.2.4 |IlouBoBenenue

3.2.5 | dusuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uzuka okpyxKarouiei cpeubl

3.2.10 | Xumus OKpy’Karomen cpes

3.2.11 | Hay4uHo-uMccnenoBatensckas padoTa (MoTydeHre MepBUYHBIX HABBIKOB HAYIHO-HCCIICA0BATEIECKON pabOoTHI)

3.2.12 | YuebHas TeXHONIOTHYeCKas (MPOEKTHO-TEXHOIOTHYECKas) MPaKTHKa

3.2.13 | Oxonorus pacTeHui, KUBOTHBIX U MUKPOOPIaHU3MOB

3.2.14 [ MeToap! 3KOJIOTHYECKUX UCCIIET0BAHUI

3.2.15 | Hayuno-uccnenoBarensckas padora (HIP)

3.2.16 | CucreMHBIii aHANIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | TexHomorm4ueckas (IPOEKTHO-TEXHOIOTHYECKast) MPAKTHKA

3.2.18 | Xumuueckre U GU3NKO-XUMHUECKUE METO bl aHATH3a

3.2.19 | 3ammrTa BEITyCKHOH KBaTH(UKAINOHHOI paboThl, BKIIOYas MOATOTOBKY K MPOIEAYPe 3alIUThl H HPOLEAYPY 3alIUThI

4. KOMIIETEHLIMHA OBYYAIOIETOCS1, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTIIMHBI
(MOJY.JIST)

OIIK-1 : Cnoco0eH npuMeHATh 0a30Bble 3HAHUS (PYHIAMEHTAJIbHBIX Pa31e/10B HAYK 0 3emJie, eCTeCTBEHHO-HAYYHOI0 U
MAaTeMaTH4eCKOro MUKJIOB PH pelleHNH 3a1a4 B 00J1aCTH IKO0JIOTMH M PUPOJONI0JIb30BAHNSA

OIIK-1.1 : 3HaTh q)yH,HaMeHTaHBHI)IC Ppa3acibl CCTCCTBEHHO-HAYYHOI'0O 1 MATEMAaTHUYCCKOI'O IUKJIOB, UCTTOJIB3YEMbIC TPU
peuIcHur 3a1a4 B 00J1aCTH SKOJIOTHH U MIpUpOAO0IOJIb30BaHUSA

OIIK-3 : Cnoco0eH NnpuMeHATh 0a30Bble METOAbI IKOJIOTHYECKHX HCCIIeJ0BAHNU VISl pelleHus 32124 podeccuoHAILHOMI
AesATeJbHOCTH

OIIK-3.2 : Bnageth 6a30BBIMH METOJIaMH JIAOOPATOPHBIX SKOJIOTHYECKUX UCCIIEOBAaHNI, aKTHBHO UCIIONb3YEMBbIX JUIS PEIICHHS
3a7a4 MpoQeCcCHOHAIBHON JIESTENEHOCTH




5. CTPYKTYPA U COJEP)KAHUE JUCLOUILIAHBI (MOIY.JIsT)

Kon HaumeHnoBaHue pa3aesioB u Cemectp / | Haco | Unpukaropsl | Jluteparypa | HHTepakr. IIpumeuyanne
3aHATHSA TeM /BUA 3aHATHS/ Kypc
Pazgen 1. 1. OcHOBHBIE 3aKOHBI
XHUMUH.

1.1 /JTex/ 1 2 0
Paznen 2. 2. CtpoeHue aToma.

Iepuoanyeckas cucrema
jemenToB JI.U. MeHnaeseeBa.

2.1 Crpoenue atoma. CTpoeHHE aTomMa 1 1 OIIK-1.1 JIT.1JI1.2 0
W CHCTEMATHKa XUMUICCKUX OIIK-3.2 JI1.3J11.4
a1eMeHToB. [lepuonnyeckas JI1.5J12.1
cUcTeMa U U3MEHEHHUE CBOICTB JI2.1 J12.1
3JIEMEHTOB. J12.1
/JTex/ JI2.1J13.1

JI3.2 J13.7
31
Pazgen 3. 3.Xumuueckasi cB3b M
CTpOeHHe MOJIEKY.I.

3.1 XuMu4eckas CBA3b U CTPOCHHE 1 1 OIlK-1.1 JIT.1J11.2 0
MOJIEKYJI. OIIK-3.2 JI1.3J11.4
Tumnst XUMHUYECKOH JI1.5J12.1

cBsa3u. CtpoeHue u JI2.1 J12.1
CBOIICTBa MOJIEKYJI. JI2.1
/JTex/ JI2.1J13.1
JI3.2J13.7
21
Pa3nen 4. 4.JHepreTuka
XHMHMYEeCKHMX MPOLEeCcCOB.

4.1 Dueprerndeckue 3G exTor 1 1 OIIK-1.1 JIT.1JI1.2 0
XUMHUYECKHX peakiuidi. yHKIuu OIIK-3.2 JI1.3J11.4
coctosiHus. 3akoH ['ecca u JI1.5J12.1
ciieacTBue u3 Hero. /Jlex/ J12.1 J12.1

JI2.1
JI2.1J13.1
JI3.2 J13.7
31
Pa3nea 5. 5. Ckopocth
XHMHYECKUX peakuuii u
XHMHYeCKoe paBHOBecHe.
5.1 CKOpOCTb XUMHUYECKUX PEAKLUH 1 1 2 OIIK-1.1 JI.1J11.2 0
XHUMHYECKoe paBHOBecHe /J1ab/ OIIK-3.2 JI1.3 J11.4
JI1.5J12.1
JI2.1 J12.1
J12.1
JI2.1J13.1
JI3.2J13.7
21

5.2 CKOpOCTb XUMHUYECKUX PEAKLUH, 1 1 OIIK-1.1 JIT.1J11.2 0
BIIMSTHUE Ha HEE Pa3IIMYHbIX OIIK-3.2 JI1.3J11.4
(axTopoB. Xumudeckoe JI1.5J13.1
paBHOBecue. ITpunnun Jle- JI3.2
Hlarense. /Jlex/ JI3.7J12.1

JI2.1 J12.1
J12.1
91

Pasgen 6. 6. Boga. Oomias
XapaKTePHCTHKA PACTBOPOB.




6.1 OOmas xapaKTepucTuka 1 OIIK-1.1 JI1.1J11.2
pacTBOpOB. OIIK-3.2 JI1.3J11.4
CriocoObI BEIpaKEHUS COCTaBa JIT.5J12.1
pactBopoB. PU3UKO-XMMHUUECKHE JI2.1 J12.1
CBOICTBa PacTBOPOB J12.1

HEDJIEKTPOJIUTOB u JI2.1J13.1
QJIEKTPOJIUTOB (aHATH3 JI3.2 J13.7
KOHKPETHBIX CHTYaI[Hi) 31

/JTex/

6.2 OO01mast XapakTepUCTUKA 2 OIIK-1.1 JIT.1JI1.2
pactBopoB. PacueT koHLIEHTpanuu OIlK-3.2 JI1.3J11.4
pactBopos /IIp/ JI1.5712.1

JI2.1 J12.1
J12.1
JI2.1J13.1
JI3.2J13.7
91
Paznean 7. 7. PacTBopbl
3J71eKTPOJIUTOB.

7.1 PacTBOpBI 371EKTPOIUTOB. 1 OIIK-1.1 JIT.1 JI1.2
DNeKTpoIUTHIECKAS OI1K-3.2 JI1.3J11.4
muccormanys. Knaccugukarys JIL.5J12.1
aeKTpoiuToB. /JIex/ JI2.1 J12.1

J12.1
JI2.1J13.1
JI3.2 J13.7

€|

7.2 Peaknuu B pacTBopax 2 OIIK-1.1 JI.1J11.2
3JICKTPOJIUTOB. OIIK-3.2 JI1.3J11.4
/J1ab/ JI1.5J12.1

JI2.1 J12.1
J12.1
JI2.1J13.1
JI3.2 J13.7
31

73 CBoiicTBa pacTBOPOB. 2 OIIK-1.1 JI.1J11.2
KonnuratusHble cBOMCTBa OIIK-3.2 JI1.3J11.4
pacTBOpOB (pelieHne JI1.5J12.1
CUTYaIlMOHHBIX 33/1a4). JI2.1J12.1
Mp/ J12.1

JI2.1J13.1
JI3.2 J13.7
31
Pazgen 8. 9. OkucanrteabHoO-
BOCCTAHOBUTEJIbHbIC PeaAKLUH.
OCHOBBI 3J1eKTPOXUMMH.

8.1 Peakumm oxucienms- 2 OIIK-1.1 JIT.1 JI1.2

BoccTaHoBleHus /J1ab/ OIIK-3.2 JI1.3J11.4
JI1.5J12.1
JI2.1 J12.1

J12.1
JI2.1J13.1
JI3.2 J13.7

31
Pazgen 9. 10. Xumnyeckas
uaeHTHUKanus

9.1 M3yueHne TeopeTHIecKux 59.5 OIIK-1.1 JIT.1JI1.2
BOITPOCOB, BBITIOJTHEHUE OIIK-3.2 JI1.3J11.4
TEOPETUUECKUX 3aJJaHUM, peleHue JI1.5J12.1
3a1a4. BeimoaHeHne KOHTPOIbHON J12.1 J12.1
pa6ote1. /Cp/ J12.1

JI2.1J13.1
JI3.2 J13.7
31

Pazngen 10. 11. KommiekcHbIe
COCqUHECHUSA




10.1 H3ydeHue TeopeTudecKux 1 59.5 OIIK-1.1 JI1.1J11.2 0

BOITPOCOB, BBITIOJTHEHUE OIIK-3.2 JI1.3J11.4
TEOPETUIECKIX JI1.5J12.1
3aJIaHUM, BBITIOJTHEHUE JI2.1 J12.1
KOHTpOJIbHOH pabotsl /Cp/ J12.1
JI2.1J13.1
JI3.2 JI3.7
21
Paznen 11. 12. KonTpoasb
11.1 IToaroroBka K UTOrOBOMY 1 9 OIIK-1.1 JI1.1J11.2 0
KOHTPOJIKO OCBOEHUS TUCITUTUTMHBI OIIK-3.2 JI1.3J11.4
B (hopMe dK3aMeHa. /IK3aMeH/ JI1.5J12.1
JI2.1 J12.1
J12.1
JI2.1J13.1
JI3.2 JI3.7
21

6. POHJ OIEHOYHbBIX CPEICTB

6.1. KonTpoabHbie BONPOCHI M 32 JaHUS

Bompocs! 1i1st npoBeieHUs IPOMEXYTOYHOH aTTecTalu B popMe 3K3aMeHa:

1. OCHOBHBIE 3aKOHBI XMMUU: 3aKOH COXPAHEHUSI MacChl U 3HEPruM, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOLLIECHUH, 3aKOH 3KBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH OOBEMHBIX OTHOILIECHHH, 3aKOH ABOTaJpo M €ro cieacTBHUs. MeToxbl onpeaesicHuUs
MOJIEKYJISIPHBIX MaccC ra3oB.

3. Ilepuonuueckuil 3akoH U nepuoauueckas cucrema /I.11. Menneneepa. Ilepuonsl, Tpynnsl ¥ DOATPYIIIbI IEPUOANIECKON
cucteMsl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM DJIEMEHTOB B IIEPUOJHUECKOM CHCTEME.

4. Crpoenue atoma. [locrynater bopa.

5. KBanToBbIe uncna, nx GuU3NIECKuii CMBICII.

6. OnekTpoHHast OpOUTaNb U «KBaHTOBaA stuekikay. [Ipunrun Ilaymu. ITpasuno XyHnga.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMYECKON CHCTEME JIEMEHTOB. DJIEKTPOHHBIE (POPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOSHHS MX JJIEKTPOHHBIX 000J0YeK. DHEpPTysl HOHU3AINH U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHUYECKOH CBSI3H, HX OCOOCHHOCTH.

10. XuMudeckast CBsI3b U €€ OCHOBHBIE XapPaKTEPUCTHKH.

11. KoBaneHTHas XxuMuueckas cBA3b, ¢ Pa3HOBUIHOCTH. METOA BaJCHTHBIX CBS3CH.

12. CriocoOb1 00pa3oBaHusl KOBAJICHTHOW XMMHYECKOHN CBS3H.

13. I'mbpuau3anus aTOMHBIX 3JIEKTPOHHBIX OpOWTaiel U e¢ BHIBL.

14. IlonsipHOCTH XUMHUYECKON CBSI3U. DNEKTPUUECKUM MOMEHT JUIIOJNS MOJIEKYJIBI.

15. Honnas cBs3b, €€ ocodeHHoctH. CTerneHh HOHHOCTH CBS3H.

16. BonoponHas cBsi3b, €¢ 0COOEHHOCTH U BIMSHUE Ha CBOICTBA BEILECTB.

17. TepMoxumus, ee OCHOBHBIE OIIpeAeIeHH. 3aKoH ['ecca M ero cleacTBHE.

18. BHyTpeHHsIs SHEpPrus U SHTANBNHA. DHepreTHueckrue dPPeKTsl XUMUIESCKUX MIPOIECCOB.

19. Makpo- U MUKPOCOCTOSHHE BElIeCTBAa. BeposTHOCTb COCTOSIHUSI CUCTEMBI U SHTPOIHSI.

20. HampaBieHHOCTE caMOIPON3BOIBLHOTO TPOTEKAHMS XUMHUIESCKUX peaknuii. Dueprus ['nbdoca.

21. Xumuueckass KuHeTuKa. CKOPOCTh XUMUYECKUX PEAaKLIUI B TOMOI€HHOW U FE€TEPOr€HHOM CUCTEME.

22. BrnusHIe npupoabl pearupyromux BEIeCTB U TeMIIepaTypbl Ha CKOPOCTh XMMHUUYECKOH peakiuu.

23. BnusHue xatanusaTopa Ha CKOPOCTh XMMUYECKON peakiuy. MexaHusM JeHCTBUS KaTalu3aTopa.

24. OO6parnMele 1 HEOOpAaTHMBIE XHMHUYECKHE PEAKINH. XUMHUIECKOE PaBHOBECHE.

25. CwMmemenne xummdeckoro paBHoBecus. Ipuniun JlelllaTemnse.

26. Bona, e¢ ¢pusnueckue coiicrsa. J[narpamMmma cOCTOSHHS BOJIBI.

27. AHOMalIbHbIE CBOMCTBA BOJbI, X NIPUYUHA U POJIb B MIPUPOJIE.

28. PactBopsl. 'maparnas teopus [[.J1. Menneneesa. TemnoBeie 3(h(eKThI pacTBOPEHHUS.

29. PacTBOpHMOCTH TBEPABIX BELIECTB B JKUAKOCTSIX.

30. PacTBOpHMOCTB T'a30B B JKUAKOCTSX.

31. KoHueHTpanus pacTBopoB, €€ BUBIL.

32. OcMoc, ocMOTHUYECKOE JaBIeHHE pacTBOPOB. 3akoH BaHT — ['odda 11 pacTBOPOB HEIIEKTPOIUTOB U SNIEKTPOIUTOB.
33. INonmxkeHue naBiaeHHs HACBIIMIEHHOrO Tapa pacTBOPHUTENS HaJl pacTBOPOM. 3akoH Paymst ast pacTBOpOB HEINIEKTPOIUTOB
1 3JIEKTPOJIUTOB.

34. IoBblieHNE TeMIepaTypbl KUIEHUS pacTBOPOB. 3aKoH Payiis 17 pacTBOPOB HEIEKTPOIUTOB U DIEKTPOIUTOB.
35. INonmxkeHne TeMnepatypsl KpHCTaJUIM3alUU pacTBoOpa. 3akoH Payis 11 pacTBOPOB HEINEKTPOIUTOB M AIEKTPOIUTOB.
36. Teopust HNEKTPONUTHYECKOH AUCCOLUALINY.

37. IMpumennmocts 3akoHOB BanTt — ['odda u Paynsa x pacTBopam 3JI€KTPOIHUTOB.

38. CnaOble dEKTPOTUTHI, X AUCcoUManus. 3akoH pazbasieHus OcTBaibaa.

39. CHIIBHBIC AJIEKTPOJIUTHI, UX AMCCOIUAIMs. AKTUBHOCTh HOHOB.




40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

Peaxnuu noHHOTO OOMEHa B pacTBOPAX AIEKTPOIUTOB. Y CIOBHUS HEOOPATUMOCTH PEaKIHii.

OneKkTpoauTHIecKas Auccounanus Bojasl. HelTpanbHble, KUCIbIE U MIENOYHBIE PACTBOPHI.

Bonoponusiii nokazatens. [llkana pH, merons! onpenenenus pH.

I'maponus, ero KOMTMYECTBCHHBIE XaPAKTEPUCTUKHU. 3aBHCUMOCTh THJIPOJIH3a OT KOHIEHTPAILMH M TEMIEPaTypsl pacTBopa.
I'uaponus coneit u ero BubI (Ha MpUMeEpe YpaBHEHUH TMIPOJIM3a COOTBETCTBYIOIIUX COJIEH).

JlucriepcHble CHCTEMBI, UX KJIacCHU(UKaLUs 110 arperaTHOMy COCTOSHHIO (a3.

JlucniepcHBIE CHCTEMBI, MX KIIACCH(PUKAIHA TI0 CTENICHN JUCTIepCHOCTH. CBOOOIHO- M CBSA3HOIMCIICPCHBIE CHCTEMBI.
YcToHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPBI CTAOMIH3AUH AUCTIEPCHBIX CUCTEM.

CopO1vst 1 €€ BUJIBL.

Konnounnele pactBopsl. CTpoeHHE KOJUIOMIHONW MMLENIIBL.

Koarymsmus KoIIOuAHBIX pacTBOPOB U (haKTOPHI, €¢ BRI3BIBAIOIINE.

Tunel OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUM.

Peakuuu oxucnenns. Baxuennue BOCCTaHOBUTEIH.

Peakiun BoccraHOBIEeHUS. BaxkHele OKUCIUTENN.

OKHUCIUTENFHO-BOCCTAHOBUTEIBHAS TBOCTBCHHOCTb.

ONEeKTPOXUMUYECKHE CUCTEMBI. DNEKTPOJHbIE TOTEHIMANB] U PAI HANPSKEHUH METallIoB.

Koppo3us MetanioB u ee BUIBL

MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

[onsatue xumuueckoil naeHtTudukanuu. KayectBeHHbIE peakMi Ha UOHBI.

CocraBiieHne ypaBHEHHI OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi, peakini HOHHOTO 0OMEHa, THPONIN3a COJEH.

3AJIAHUSA JIJIA KOHTPOJIbBHOM PABOThI CTYJEHTOB

3A0YHOM ®OPMbI OBYUYEHUA

Pabota cocTonT U3 BOMPOCOB, OXBATHIBAIONINX KypC IUCIUIUINHEI, U BEITOIHACTCS TI0 OMHOMY M3 YKa3aHHBIX BapHaHTOB. [lepeueHp
BapUAHTOB 3aIlaHUI KOHTPOJIFHOI pabOTHI, METOMKA €€ BRIOIHCHUS B HEOOX0IMast INTEpaTypa MPUBEACHBI B METOJIMIECKHX
YKa3aHUSIX AJ1s1 HalkcaHusl KOHTpoJbHOM pabotel (JIyranckas, M.A. Xumus [Tekct] : MeTO.yKa3. O U3y4. Kypca U BBIIl. KOHTP.
paboTsl s cTyA. 3a04. popmel 00y4. / V.A. Jlyranckas, O.1O. Illanamosa, C.B. KonznpaTtosa; HoBouepk. roc. menuop. akaz., kag.
XUMHH U TIPHKIL. dKkostorur. — HoBouepkacck, 2013.-66 ¢.-50 5k3.). Beibop BapuanTa onpezensercs nepBoii OykBoi haMmuu
CTyZeHTa U TocieHel nudpoi 3aueTHON KHIKKH. KaxIbIii CTYAEHT BBIMONHACT KOHTPOIBHYIO Pab0OTy B COOTBETCTBHH C
BapHaHTOM 33J1aHMs, ONPEJIEISIEMOTO 110 ABYM IIOCIEAHUM Ludpam ero mudpa (HoMep CTyACHYECKOro Omiiera u 3a4eTHON
KHIDKKH). Hanpumep, mudp crynenra 30512, 1.e. mocnenane mudps! ero 12. CiieoBaTebHO, CTYICHTOM JIOJDKHA OBITH BHITOTHEHA
KOHTpOJIbHAS paboTa, BKIIOYAIOMIAs 3a1auy BapruaHTa 12 B Tabmure 2.

10

11

12

13

14

15

No Bapu-aHTa Howmepa 3agannii KOHTPOJBHON pabOTHI
Homepa TeM KOHTPONBHOH padoTHI
1 2 3 4 5 6 7 8 9 10 11 12
11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306
2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314
7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318
16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302
18 39 46 77 82 109 138 141 180 182 196
201 237 245 267 300 309
4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313
1 26 57 67 97 101 133 154 170 189 193
212 222 257 276 292 319
5 32 60 72 81 110 139 142 165 183 198
215 227 260 280 282 307
19 34 47 78 85 119 121 155 174 186 194
220 231 248 261 287 320
17 37 42 63 89 108 127 145 177 187 199
203 236 244 270 298 303
9 25 52 68 94 103 124 152 162 181 191
207 239 253 263 284 310
3 21 53 73 98 116 130 143 171 184 196
208 223 256 268 290 315
14 33 56 76 83 111 135 146 164 187 192
216 229 242 275 291 301
20 30 43 80 91 104 140 157 175 182 197
204 225 250 278 286 304
6 36 45 65 99 112 126 147 178 188 193
209 230 258 264 293 311
13 40 58 70 92 120 131 160 166 183 198

16

213 232 246 266 299 316




17

18

19

20

21

22

23

24

25

No

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

43

44

45

46

47

48

49

8
218
12
206
10
211
15
219
5
202
14
213
3
220
12
209
19
214
BapH-aHTa

23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240

Homepa 3agannii KOHTpOJIBHON paboThI

48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241

75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280

Homepa TeM KOHTPOIBHON paboThI

1

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

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

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

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

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
299
87
285
97
296
93
281
90
287
83
282
81
297
92
291
98
283
84

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
316
109
302
115
311
119
301
103
318
101
320
110
307
116
303
120
312
102

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

152

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

163

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

182

188

181

184

187

190

183

185

186

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

191

194

198

200

192

197

195

193

196

12




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

75

76

71

78

79

80

81

82

83

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

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18

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
224
40
230
25
235
26
238
29
239
37
236
28
225
35
221
39
233
21

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
248
44
257
57
245
52
249
45
251
58
252
46
258
46
243
55
260
59

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
276
72
265
76
277
65
269
67
270
78
278
68
272
62
263
75
275
79

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
292
85
297
90
286
94
290
86
298
99
300
91
287
87
282
97
291
83

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
303
114
311
120
308
107
316
115
318
109
312
108
309
106
304
119
310
104

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

124

131

134

125

135

126

136

121

125

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

152

156

145

148

157

149

143

154

159

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

172

177

166

173

178

169

164

178

173

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

183

184

189

185

190

186

181

189

183

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

193

199

200

194

196

195

191

196

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

[TepeueHsb BOPOCOB KOHTPOJILHOM pabOThI

1. Yro Ha3BIBacTCS YKBHUBAJIEHTOM deMeHTa? UTo Takoe sKBHUBaleHTHAs Macca? DKBHBaJEHTHBIN 00b-eM? PaccunraTh

SKBHBAJCHTHBIE MAaCCHI YTIIEPO/Ia, HCXOMS U3 COCTaBa OKCHJIA U AUOKCH]IA YTIepoa.

2. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIJIOKHOTO BeulecTBa? Kak ompenensiorcs 9KBUBaJ€HTHBIE MacChl OK-CHI0B?

OCHOBaHMH? BBIYHCINTEL SKBUBAJICHTHBIC MacChl OKCHI0B aimtoMuHust A1203 u xpoma CrO3, ruapokcuno ammonust NH4OH u

6apus Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CIIOXKHOTO BemlecTBa? Kak ompenenstorcsi SKBUBaJeHTHBIE Macchl kucnot? Coneii?

BbIuuciuTh SKBUBaNeHTHBIE Macchl pochopHoit kucaotsl H3PO4, cepoBomoponnoii kuciotel H2S, cynbdara amomunns Al2(SO4)
3 u pocdara kanpus Ca3(PO4)2.

4. BEIUHCINT SKBUBAIEHTHYIO MACCy OCHOBAHHS, 3Has, 9TO 2 T €ro B3auMOAeHCTBYIOT Oe3 ocrarka ¢ 1,829 r comsHol
kuciotsl HCI.

5. BbIuncnnTh aTOMHYIO MaccCy JBYXBaJIE€HTHOTO 3JIEMEHTA, 3Has, YTO €ro COeJUHEHHE C BOJOPOJIOM CO-AEpKHT 5,88 %
BOJIOPOJIA.

6. BBIUHCINTE aTOMHYIO MAcCCy YEeTBIPEXBAJIEHTHOTO JEMEHTa, 3Had, 4TO ero okcup copepxut 13,39 % kucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuaa AByXBaJ€HTHOTO MeTallla U3pacXo0BaHo 2,8 1 BOJOPOJA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHbI 3KBUBaJIEHTHBIE MAaCChl OKCUA, METallIa, aTOMHas Macca Metaia? Kakoil ato meramn?

8. Ha pactBopenue 8,43 r meramia norpeboBaocs 7,35 r cepHO# KHCIOTEL. OnpenesuTh 3KBUBAICHT-HYIO MacCy MeTajuia
1 00beM BBIAETHMBILIETOCS BOIOpoa (YCIOBUS HOPMANbHBIE).

9. OnpenenuTs SKBUBAJICHTHYIO MacCy U Ha3BaHUE JABYXBAJIEHTHOTO MeTanna, 2,24 T KOTOPOro BBITEC-HAIOT U3 pacTBOpa
cepebpstHOH conu 4,32 T pacTBopa cepedpa.

10. OmnpenenuTs SKBUBAJIICHTHYIO MacCcy U Ha3BaHUE ABYXBaJeHTHOro Meramia, 0,12 T KOTOPOTro BEI-TECHSIOT M3 KHUCIOTHI
112 M1 Bozoposa, U3MEPEHHOT0 IPU HOPMAITbHBIX YCIOBUSIX.

11. [Ipu cxuranuum 0,9 r TpexBaJleHTHOro0 MeTaia rnoixy4eHo 1,7 r ero okcuaa. Onpenenutb aTOMHYI Maccy MeTauia u
COCTaBUTH (HOPMYITy €T0 OKCHJA.

12. CKOJIBKO MOJIEH M DKBUBAJIIEHTOB COCTaBIAIOT 342 kr cynbdara amomunus Al2(S04)3?

13. ChopmynupoBath 3akoH ABorajapo u ero cieactBus. Kakoir o0bem 3anuMaroT 1022 Moiekys a30Ta MpH HOPMaTbHBIX
yenoBusx? Kakyro Maccy UMeeT 3To KOJIHYeCcTBO a30Ta?

14. UYro Takoe Monb? CKOJIBKO MoJeil comepkurcs B 1 M3 1:000r0 rasa npu HOPMadbHBIX YCIOBHUSX?

15. ITnoTHOCTH MapoB cepsl MO KUCIOPOAY paBHa 8. M3 CKONBKUX aTOMOB COCTOMT MOJIEKYJa Cepbl?

16. Macca 1 51 KpunToHa IIpy HOPMAaJIbHBIX YCIOBUX paBHa 3,71 r. 113 CKOJIBKHX aTOMOB COCTOUT MO-JIEKYJa ra3a KpUNTOHA?
17. Kaxkoif 06beM pu HOPMATBHBIX YCIOBHUAX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcmaa azora NO?

18. Macca 1 11 ogHoro u3 rasoB pasHa 1,34 1, a apyroro — 1,26 r. BEIYUCIUTD MOJEKYJISIpHBIE MAacChl 3TUX Ta30B, UX




TUIOTHOCTD T10 BOAOPOAY U YUCIIO MOJIEKYJI B 1n KaXXJ0ro rasa.

19. CKOJIBKO a) MoJel; 0) MOJIEKyJT BOJOPOAa COACPIKUTCS B 5 M3 3TOro ra3a, U3MEPEHHOTO MPH HOP-MAJIbHBIX YCIOBUAX?
20. Kaxkoif 06beM pu HOPMaJBHBIX YCIOBHUAX 3aHMMAIOT: a) 0,1 Monb okcnaa azora N20; 0) 0,5 sxBH-BaJieHTa BOJOpoa
H2; B) 0,3 Mmonb okcuna yraepona CO?

21. Kakue BemectBa Ha3bIBatoTCs okcunamu? Jlath kiaccu(UKauo OKCUI0B, IPUBECTH MPUMEPHI U JaTh CHCTEMAaTHYeCKHe
Ha3BaHUs.

22. Uro sBnsieTCs BaKHEHIINM IMPU3HAKOM OCHOBHBIX OKcHIOB? IIpuBeCTH NpUMEpH COOTBETCTBYIO-LIMX PEAKLMU U JaTh
Ha3BaHUS B3aUMO/IEHCTBYIOMNX BEIIECTB 10 CHCTEMAaTHIECKOH HOMEHKIAType.

23. Uro siBNsieTCs BaXKHEHIIMM NMPU3HAKOM KHUCIOTHBIX OKCHI0B? IIpHuBecTH mpuMepsl COOTBETCTBYIO-IUX PEAKLUHA U 1aTh
Ha3BaHUS B3aNMO/ICHCTBYIOMNX BEIIECTB IT0 CHCTEMAaTHIECKOH HOMEHKIIAType.

24. B gem ocobeHHOCTH aM(poTepHBIX OKkcHA0B? Kakne 13 NMpUBEACHHBIX HIDKE OKCHAOB 00JIafaloT aM(OTepHBIMH

coiictBamu: ZnO, FeO, NiO, Al203, Fe203? IToareepautb aMpOTEepHOCTh COOTBET-CTBYIOLINX THAPOKCUAOB PEaKIUsIMU U

Ha3BaTh B3aMMOJIEHCTBYIOIINE BELIECTBA II0 CHCTEMATHYECKOM HOMEHKIIAType.

25. Kakwne BemecTBa Ha3bpIBalOT OCHOBaHUAMHU? Hamucats GopMyIIbl THAPOKCHIOB, COOTBETCTBYIOMUX okcumam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX MO CUCTEMATUYECKON HOMEHKIIAType.

26. C KakMMH M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeT pearupoBaTh ruapokcun kanus (KOH): FeO, ZnO, CO2, Al1203,
SO2? Hanucatk ypaBHEHUS peaklii ¥ Ha3BaTh B3aUMOACHCTBYIOLIME BEIIECTBA 10 CUCTEMaTHYECKOH HOMEHKIIATYpE.

27. Kakue BemecTsa Ha3biBaroTCs kucnoramMu? UTo Takoe OCHOBHOCTb KUCHIOTHI? IIpuBecTu npumepsl 0JHO-, ABYX- U
TPEXOCHOBHBIX KUCIOT. Hanmucats peakiuy X B3auMOJEHCTBUS ¢ THIPOKCHIOM HATPHsI M Ha3BaTh BCE pearupyronye BeIecTBa 1o
CUCTEMaTHYECKON HOMEHKJIATYpE.

28. C kakumu u3 okcuos MgO, CO, Fe203, P205, ZnO moxer pearupoBaTb cepHas kucioTta? Hanu-cats
COOTBETCTBYIOIIME PEAKINU U Ha3BaTh B3aUMOCHCTBYIOMINE BEIIECTBA 110 CHCTEMAaTHYECKOH HOMEHKIIaType.

29. Kakue peakiuu xapaktepHsl [uis Kuciiot? IlpuBecTr npuMepsl TaKUX peakuuid sl A30THOM KUCIJIOTHI U Ha3BaTh BCE
B3aNMO/ICHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIECKOW HOMEHKIIAType.

30. Kakne u3 nepedyrcieHHbIX HUKE KUCIOT MOTYT oOpa3oBats kucisle conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanucate ¢popmyIibl KUCIBIX COJIEH U HAa3BaTh UX M0 CUCTEMAaTHUECKONW HO-MEHKJIIAType.

31. Kakue BemectBa Ha3pIBarOTCS cosiMu? JlaTh KitaccuUKanuio cojeil, MPUBECTH NPUMEpPhI CPeI-HUX, KHCIBIX, OCHOBHBIX
coJIeH U Ha3BaTh UX M0 CUCTEMATUYECKOM HOMEHKIIATYpE.

32. HasBats comm: 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, HasBath comu: Ca3(AsO04)2, CaHAsO3, NH4NO3, Mg(Cl103)2, NH4C104, K2HPO3, KH2PO3.

35. U3 nepeuns conelt, GopMyIbl KOTOPBIX MPUBEICHBI HUKE, BEIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMAITbHBIE

(cpenHue) comu; B) KUCIIBIE CONM; T) IBOMHBIE cou; 1) Kpuctawtoruapatsl: CaSO4+2H20, KHCO3, CuS04, Na2CO3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2.12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanmcats ypaBHeHHs peakiuii oOpazoBanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3an-MOACHCTBHS: a)
OCHOBHOT'O M KHUCIIOTHOTO OKCHJIOB; 0) OCHOBAaHHUS M KUCIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCH/Ia M KHCJIOTHI; T) OCHOBAHHS U
KHUCJIOTHI.

37. Hanwcath ypaBHeHHs peakiuii oOpazoBanust coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pesynbraTe B3aUMOJICHCTBUS: a)
OCHOBHOTO M KHCJIIOTHOTO OKCHJIIOB; ) OCHOBaHHsI M KUCIIOTHOTO OKCH/I; B) OCHOBHOTO OKCHJIa U KUCIIOTHI; T') OCHOBAHUS U
KHCIIOTHI.

38. Hanwvcath ypaBHEHHS peakivii, JIeXKalix B OCHOBE MOJYUYCHUS BaXHEHINX ya00peHuid — cynep-pocdara Ca(H2P0O4)2,
npermnurata CaHPO4, ammodoca NH4H2PO4 u nmammodoca (NH4)2HPO4. HazBaTs conm, BXOAAIINE B COCTAB 3THX yAOOpEHHH.
39. Hamnucats opmyisl KHCIOT, oTBedaromux okcunam MnO3, Mn207, V205, CrO3, P205. Hanucats ypaBHEHHS peaKLuii
B3aUMOJICHCTBUS 3TUX KUCIIOT C TUAPOKCUIIOM Kallusl U Ha3BaTh MOJYUYEHHBIE CO-JIU 110 CUCTEMAaTHUECKOH HOMEHKIIAType.

40. C KakvMU M3 TIEPEYHCIICHHBIX HIDKE BEIIECTB OyeT pearupoBath consHas kuciora: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CocTaBuTh ypaBHEHUsI peakLMil U HA3BaTh [10JIyYCHHBIE BEIIECTBA 10 CU-CTEMATUYECKO HOMEHKIATYpE.

41. KBaHTOBBIE UHcCHa dJIEKTPOHA: 0003HAYECHUE, TPUHUMAaeMble 3HaueHUs, GU3NUECKuil cMbICcI. YTO XapaKkTepusyeT IJaBHOE
KBaHTOBOE YHCIIO0?

42. Uro xapakTepusyeT opOuTampbHOe kBaHTOBOE urcio? Kak oHO BeIpaxkaercs? UTo 03HaUaeT MOHATHE «IHEPreTUUECKUE

noaypoBHU»? YeMy paBHO MakCHMaIbHO BO3MOXKHOE YMCIIO AIEKTPOHOB Ha KaXKAOM U3 moaypoBHei? Kakue ¢popmbl UMEIOT
3JIeKTPOHHBIE 00J1aKa s-, p-, d-, f- anekTpoHoB?

43. Kakoe W3 KBaHTOBBIX YHCEN ONpENeNIeT OPUEHTAINIO 3JIEKTPOHHOTro obaka B mpocTpancTBe? CKOIBKO
MPOCTPAHCTBEHHBIX OPHEHTAIIMN BO3MOXKHO: &) IS $- OJIEKTPOHOB; 0) IJIsl p- 2IEK-TPOHOB; B) ist d- | f- 2IeKTPOHOB?
44. CocCTaBUTh 2JIEKTPOHHYIO (OPMYIy dJIeMeHTa, Ha M-3HEPreTHYECKOM YPOBHE KOTOPOTro HaxoauTcst 10 3JeKTpOHOB.

PacripenennTh Bee AIEKTPOHBI aTOMa 3TOTO AJIEMEHTa 110 SHEPreTHIECKIM sueiikaM. B kakoM mepuoe, rpyme u moarpyImre
MEPUOTUIECKON CHCTEMBI HAXOJHUTCS 3TOT DIIEMEHT?

45. CocCTaBUTh dMEKTPOHHYIO (HOPMYITy dJ1eMeHTa, Ha N-9HepreTHuecKkOM YpOBHE KOTOPOT'O HAXOAHUTCS 12 3IIEKTPOHOB.
PacnipeniennTh Bee AIEKTPOHBI aTOMA 3TOTO AJIEMEHTA 110 SHEPreTHYECKIM siuciikaM. B kakoM mepuo/ie, rpymre u moarpyIe
MIEPUOTUIECKON CHCTEMBI HAXOJUTCS 3TOT DIIEMEHT?

46. Cdopmynuposare npaswiio ['yana. [Touemy Ha mocieHeM 3JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOJMTCS TOJIBKO MO
OJTHOMY S- DJIEKTPOHY?

47. Kakoe MakcHManbHOE YHCIIO AJIEKTPOHOB MOXKET HaXOMUTHCS Ha s-, p-, d- 1 f- mogypoBrsax? [Ipu-BecTr puUMepEL.
48. N300pa3uth CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB JKejle3a U KpUIITOHA

a) DIIEKTPOHHOH (hOopMyIIOH;

0) SHEPreTHYEeCKUMH STYCHKaAMU.

49. ITogeMy BO BTOPOM IEpHOME NEPUOJMUECCKON CHCTEMBI HE MOXET OBITh Oosiee BOCEMH 371eMeHTOB? OOBACHUTH 3TO,
HCXOZS U3 CTPOCHUS aTOMOB.

50. N306pa3uth pacnpenesaceHue IEKTPOHOB MO KBAaHTOBBIM sSUeiKaM B aTOMax aproHa, Kamblus, ¢oc-¢popa.




51. Uro Ha3bIBaeTCs HOPMAIBLHBIM MM OCHOBHBIM COCTOSTHUEM aToMa? UTo Ha3bIBaeTCsl €ro BO30YXK-IEHHBIM COCTOSHUEM?
H300pa3utk pacmpeneneHuie 3JICKTPOHOB 10 KBAHTOBBIM sSYCiiKaM B HOPMaJIb-HOM U BO30Y>KICHHOM COCTOSIHUH CEPBI H XJI0pa.

52. [Mouemy KUCTIOPOI U (PTOP MPOSIBISAIOT MOCTOSIHHYIO BaJICHTHOCTH, a WX aHaymord B VI u VII rpyn-max mepuoaudeckoi
CUCTEMBI cepa | XJIOp — nepeMeHHyt0? M300pa3uTh pacipeneieHie dIEKTPOHOB aTOMOB 3THX JJIEMEHTOB 110 KBAHTOBBIM STYEHKaM B
HOPMaJIbHOM M BO30Y>KICHHOM COCTOSIHUSIX.

53. CocTaBUTh MOJHBIE 3JIEKTPOHHBIC (HOPMYJIBI LIE3Hsl, TePMaHus, BaHaaus U Aucnpo3us. K KakuM 3J1eKTPOHHBIM
ceMeiicTBaM IPUHAAJIEKAT 3TH HIEMEHTHI?

54. CocTaBuUTh MOJHBIE YIEKTPOHHBIC (HOPMYIIBI KaIbLUsl, MEH, CBUHIA U IUIyToHHA. K KakuM 3JeK-TPOHHBIM ceMeiicTBaM
NPUHAJIIEKAT 3TU INEMEHTHI?

55. Kak m3MeHsFoTCs CBOMCTBA p- 3JIEMEHTOB C YBEIWYEHHEM 3apsIoB sIep WX aTOMOB: a) B Mpeeiax JaHHOTO Ieprona; 0)
B TIpejenax JaHHO! rpymisl. OTBET NPOMLIIOCTPHPOBATE IIPHMEPAMH.

56. Kakue >neMeHTBl mepHoANYEeCcKON CUCTEMBI IPEACTABISAIOT COOOM caMblif aKTUBHBIA METAII U Ca-Mblii aKTHBHBIN
HeMmeTta/u1? JlaTb 0OBSICHEHHS M COCTABUTD IOJIHBIC AJIEKTPOHHBIE (POPMYJIBI ITUX 3JI€-MEHTOB.

57. Uro Takoe NOTEHLIMAN HOHU3ALMU 31eMeHTa? YTo Takoe cpoACTBO K IeKTpoHY? Kak M3MEHSIOTCS 9TH BEIUYMHBI C
BO3pacTaHUEM 3apsAfa sSApa IEMEHTOB B Npejerax: a) Ipymisl; 0) mepuoga?

58. B uemM 0cOGEHHOCTh 3IEKTPOHHOTO CTPOEHHSI TAHTAHOUIOB M aKTMHOUIOB U KaK OHAa OTPaKaeTCs Ha UX XUMHYECKUX
cBoiicTBax?

59. BasneHTHBIE 2JI€KTPOHBI aTOMOB 3JIEMEHTOB OINHMCHIBAIOTCS (DOpMyIamu: a) 3d24s2; 6) 4d105s1; B) 5s25p6; 1)
4d55s1. HazoBute 3T 3J€MEHTHI H COCTaBbTE MOJIHbIE AIEKTPOHHbBIE (DOPMYJIIBI UX aTOMOB.

60. B a5exTpoHHBIX (OpMyJiaX aTOMOB YETBIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 3JeKTpoHOB; 0) 16 p- snekTpoHoB; B) 14 d-
3NIEKTPOHOB; T) 27 f- anexTpoHOB. COCTaBHUTH MOJHBIE AJIEKTPOHHBIE (POPMYITBI ITHX JIEMEHTOB 1 HAa3BaTh HX.

61. Jlate oOmue mpeACTaBICHUs O BOSHUKHOBEHUH XUMHUYECKOH CBA3M M €€ OCHOBHBIX XapaKTepuCTH-kKax. UTo Takoe AJIHHA
CcBsi3H, ee dHeprusa? Uto Takoe BaneHTHBbIE yriibl? IIpuBecTr npuMepsl.

62. CdopMymupoBaTh OCHOBHBIC TIOJNOKEHUS MeToa BaleHTHBIX cBs3eit (BC). Omucars ¢ mosunuii Metoga BC cTpoenune
monexkyn H2 u N2.

63. [TpuBecTn mpuUMepbl MOJIEKYJ BELIECTB, B KOTOPBIX aTOMbI COETUHSITUCH Obl KOBAJIEHTHOM MOJSP-HONH M HEMOJAPHOM
CcBs13b10. M300pa3uTh CXeMbI CTPOCHHS 3THX MOJICKYJI.

64. [TpuBecT mpUMep MOJEKYIHI C Sp- THOPUAN3AIMEeH dIEKTPOHHBIX 007aKoB. Kakoil yron Mexay CBSI3SMH B 3TOM
Mornekyine? M306pa3uts ee IpOCTPaHCTBEHHYIO CXEMY.

65. [TpuBecTH mprMep MOJICKYJIBI C Sp2- THOpUAN3ALMEH SJIEKTPOHHBIX 001aKkoB. Kakue yriibl Mexay CBA3SIMH B 3TOH
Mosekyie? 1300pasuTs ee mMpoCTpaHCTBEHHYIO CXEMY.

66. IMpuBecTn mpuMep MOJEKYIHI ¢ Sp3- THOpUAN3aNNCH 3IEKTPOHHBIX 00s1akoB. Kakue yriiel MeXIy CBS3SIMH B 3TOH
Monekyie? MN300pa3ute ee mpOCTPAaHCTBEHHYIO CXEMY.

67. N300pa3uth cTpykrypHble Gopmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTEIICHH
OKHCIIEHHOCTH JJIEMEHTOB B 9THX COSIUHEHIAX? Kakue THITI XUMUYECKUX CBA3EH NMEIOT MECTO B MX MOJICKYJax?

68. UYro Takoe o- u 7- cBA3U? M300pa3uts reoMeTpuueckyto cxemy obpaszoBanus moiekyn H2 u N2. Ckonbko o- U 7- CBsI3ei
B 3TUX MOJIeKynax?

69. Kakne THITBI XUMHYECKOH CBA3M MMeEroT MecTo B coequHeHnsIX FeNH4(S04)2 u Cu2(OH)2CO3? Ot-BeT MOTHBHPOBATE.
70. Kakue XxapakTepUCTHKH UCIONB3YIOT Ul OLIEHKU KOBaleHTHOM cBA3u? IlpuBecTu mpumepsl.

71. Hanwucats crpykrypabie ¢popmyinsl HNO3, H2SO3, KMnO4. Yka3aTh cTeleHH OKHCICHHOCTH 3Je-MEHTOB B 3THX
COEIMHEHUSX U 0XapaKTEpU30BaTh THIIbI XUMUYECKHX CBA3€H B ATUX MOJIEKYaX.

72. Kax npomcxoanT Bo30yXI€HHE IEKTPOHOB M THOPHIM3AINS SIIEKTPOHHBIX opOuTaneii? Bunsl rubpuamnsarmm.
IIpuBectu npuMepsl.

73. Kak o0Opasyetcs nonHast cBs3b? Kakue smeMeHThI criocoOHBI ee 00pa3oBbiBaTh? [IpUBECTH MpUMeE-pHI.

74. B gem 0coOCHHOCTH TOHOPHO-aKIENTOpHOH cBA3u? OOBSICHUTH HX Ha IpHMepe oOpa3oBaHUs Ka-THoHa NH4+.

75. Kaxk ob6pasyercss xumuueckas cB3b B KpHcTajulax MeTautoB? Kak 3aBucaT BaxkHelmme (u3nde-ckue CBOHCTBA METAIIOB
0T 0COOEHHOCTEN MEeTaNTUIECKOM CBA3N?

76. JlaTh XapaKTepuCTUKY BOIOpOaHON cBs3u. Kak BinseT oOpa3oBanue auMepoB Bozabl (H20)2 Ha ee dusnyeckue
cBolicTBa?

77. Kakue THIel XuMU4ecKoi CBsi3u UMEIOT MecTo B Mosiekynax NH3, CO2, CI12? N300pa3uth reoMeT-pHuecKoe CTpOeHHE
MOJIEKYI U CXEMbI IEPEKPBIBAHUS 2JIEKTPOHHBIX OOJIAKOB.

78. VYkazaTh TuUIbI XuMHUYecKol cBsi3u B Mosekynax CH4, O2, HCN. IlpuBectu cxembl NEePEKPhIBAHUS 3IEKTPOHHBIX
00J1aKOB.

79. N3006pa3uth >MeKTPOHHBIMU YpaBHEHUsIMH Tpoliecchl oOpa3oBanus monekys KCI, Na20, Al203. Kakoi tum
XMMHUYECKOH CBSA3U UMEET MECTO B 3THX COCMHEHUAX?

80. Uro Takoe OTHOCHTENbHAS JIEKTPOOTPHIATEIFHOCTE 3JEMEHTa W KaK OHA BIIMACT HA CTENEHb MO-JIIPHOCTH CBS3HM aTOMOB
nByx anemeHToB? Kakast u3 monexyn HF, HC1, HBr u HI nHan6onee nonspua?

81. Oxcup xenesa (I1I) MoxeT ObITh BOCCTAHOBJIEH Pa3IMYHBIMKM BOCCTaHOBUTEIsIMH Tipu 298 K:

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

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

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

Onpenenuts u3MeHeHue 3HTanbIUU AH® B KaXka0# U3 3TUX peakui.

82. Boruncnuth 3nauenne AH® i mpoTeKaronmx B )KUBBIX OpraHU3Max peakiuil MpeBpalleHus T0-KO3bl:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkas n3 3THX peaknuii 1aeT opraHu3My OOJIbIIe SHEPTHH?

83. TennoBoit a3dexT peakuy rameHns U3BECTH

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




paBeH 65,3 xkJ[>. CKOABKO TETJIOTHI BbIAE-TUTCS NpH rameHny 100 Kr HeraneHoi n3BecTH BOI0H?
84. BoccraHoBieHne THOKCHIA CBUHIIA BOJOPOJOM MPOTEKAET MO YPaBHEHUIO:

PbO2 (k) + H2 (r) = PbO (x) + H20 (r) — 182,8 /I

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY oOpa3oBaHus PbO2.

85. CKOJIBKO TEIUIOTHI BBIICIUTCS TIPU OKHCICHUH 1 M3 aMMuaka, W3MEPEeHHOTO IPH HOPMAJIBHBIX YCJIOBHSIX, 110 PEAKIUH:
4NH3 (1) + 502 (r) = 4NO (r) + 6H20 (r), AH° =-904,8 k[

86. BonsHoit ra3 mpencrasiser coboif cMech paBHBIX 00BeMOB Bojopona n okcuaa yriepona (II). Haiiti kommaectBo
TETIIOTHI, BRIACTSoNIecs mpu cxxurannu 1 M3 BoasHoro rasa (1o CO2 u H20), u3MepeHHOro Mpyu HOPMaIbHBIX YCIOBHUSIX.

87. Ber4ucnuTh, CKOIBKO TEIUIOTHI BBIACIHUTCS NMPH oOxure 1 Kr cynbhuaa HIMHKA 110 PEaKIHu:

27ZnS (x) + 302 (1) = 2Zn0 (x) + 2502 (1), AH° =-943,6 x/]x

88. Onpenenuts cTanAapTHYIO dHTanbnm0 (AH®) obpazoBanus PH3, ucxoas u3 ypaBHEeHUS:

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

89. Hcxons u3 ternosoro sddexra peaknun

3Ca0 (x) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/Ix
onpenenuts AH® o6paszoBanust optrodoc-haTa KaabIus.

90. Cosxoxenbl ¢ obpazoBanreM H2O (r) paBHble 00beMbI Bojopoa 1 anerwieHa C2H2, B3SThIX MPU OJAWHAKOBBIX YCIOBHUSIX.
B xakom cirydae BeIgenuTCs OoubIe TerIoTr? Bo ckoipko pas?

91. Uro Takoe HTPONMS U B KAKUX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MEHsAETCs SHTPONUS C BO3PACTAHUEM TEMIIEPATYPHI U
npu ¢$a3oBbIX epexoaax?

92. Yro Takoe u300apHO-M30TepMUICCKUil moTeHIman (3ueprus ['nb6ca)? Kak onpenensercs naMeHeHne sHeprun [ uooca B
pe3ynbTaTe XMMHYECKOH peakIiuy 1 Kak OHO BIIMSIET Ha HAIPaBICHHOCTD PEaKInuu?

93. Paccuurats u3menenue 3uepruu ['m66ca B peakusx:

a) 2Fe (x) + A1203 (k) = 2Al (x) + Fe203 (k),
0) 2Al (x) + Fe203 (x) = 2Fe (x) + AI203 (k)
U yKa3aTb, Kakasl PeakKiis ClI0COOHa IPO-TeKaTh CAMOIIPOM3BOJIBHO.

94. Boruuciute  cuctemsl PbO2 + Pb = 2PbO Ha ocHOBaHMM M pearupyro-IIMX BEUIECTB M ONpPENesINTh, BO3MOXKHA JIM 3Ta
peaxuusi.
95. Boruncnute AG® u AS° peakunn

NH4CI (x) + NaOH (x) = NaCl (k) + H20 (r) + NH3 (1).

MO>KHO JI HCTIOJIB30BaTh 3Ty PEAKIHIO JJIs OJTYYCHHsI aMMHAaKa IIPH CTaHIAPTHBIX YCIOBUIX?
96. BbIUMCIINT 3HAYCHUST CIIEAYIONIMX PEaKIMi BOCCTaHOBIEHHs okcupa xenesa (1)
a) FeO (k) + "2 C (rpadur) = Fe (x) + Y2 CO2 (1)

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

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

[IpoTexanne KaKoif M3 3THX peakuii Hanboiee BEPOITHO?

97. PaccunTarh 3HaUeHUs CIEIyIOIUX PeaKUil U YCTaHOBHUThH, B KAKOM HAIPABICHUU OHH MOTYT MPOTEKaTh
CaMOIIPOM3BOJIEHO B CTAHIAPTHBIX YCIOBHAX TpH 25 °C:

a) Pb (x) + CO (r) = PbO (x) + C (rpadur)

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

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

98. Kakue 13 mepeyrcIeHHbIX OKCUIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOJOM 10 cBoOoaHOTrO Me-Tayuia npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepedncieHHbIX OKCHIOB MOTYT OBITh BOCCTAaHOBJIEHBI O CBOOOJHOro MeTamuia amoMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHUCTEM:

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

101. YeMm n3MmepsieTcsi CKOPOCTh XUMUYECKOH PEaKINH M OT KaKUX (haKTOPOB OHA 3aBHCUT?

102. PaccunTath BeIMYMHY KOHCTAHTHI CKOPOCTH peakimu A + B = AB, ecnu npu KOHLEHTpaIuax Be-1mecTB A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuu paBHa 6°10-5 MOJB/(J1*MUH).

103. Bo ckonbko pa3 ciemyeT yBelnHMUNTh KOHIIGHTPAIMIO BellecTBa B B cucreme

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

YTOOBI IPU YMEHBIIEHNH KOHIIEHTPAIMH BellecTBa A B 4 paza CKOPOCTb MPSIMOM peakuuu He U3MEHH-Iach?

104. Peakuust mexny BemectBamu A u B mporekaer no ypaBHenuto 2A + B = A2B. KoHueHnTpauus Be-1iectBa A paBHa 6
MoJIb/1, BemecTBa B — 5 mons/n. KonctanTa ckopoctn peaknuu paBHa 0,5. Berauc-muTs CKOPOCTh XUMHIECKOH PEaKkIuy B
HavaJIbHbIH MOMEHT BPEMEHHU U B TOT MOMEHT, KOT'/la B peak-IIHOHHOM cMecH ocTaHeTcs 50 % BermecTsa B.

105. B xakoM HampaBlICHUH CMECTHTCS PaBHOBECHUC PEaKI[HH:

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

IpU YMEHBIICHNN 00beMa B CHCTEME B JBa pa3a?

106. Peakius mpoTekaet Mo ypaBHEHHIO

Na25203 + H2SO4 = Na2S04 + H2SO3 + S (1)

Kak n3aMeHuTcst CKOPOCTh PEaKIIMK TOCIe pa30aBlieHHs pearnpyronieil cmecu B 4 paza?

107. Kak uzmenurcst ckopocts npsimoii peakuun 2SO2 (1) + O2 (1) [J 2503 (T), ecnu gaB-ieHWE B CUCTEME YBEJIUYHUTH B 4
paza?
108. JlBe peaknmu mpu temmepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOpOCTHIO. TeMmepaTypHBIH KO-3((GHIHUEHT CKOPOCTH

HepBOi peakiuu paBeH 2, BTopoit 3. Kak OyayT OTHOCHTBCS MKy co00if CKO-POCTH peakIui, eciiu ux nposectyu mpu 60 °C?
109. OnpenenuTs TeMIepaTypHbIi KOdQPULIUEHT CKOPOCTH PeakLny, eClii MPH MOHWKEHUH Temrepa-Typsl Ha 50 °C peakuus




3ameansercs B 32 pasa.

110. Peakuust mporekaer 1o ypaBHEHUIO:

4HCI (r) + O2 (1) L1 2H20 (1) + 2C12 (1);  xJDx.

Kaxkumu n3amMeHeHusIME JaBleHHs, TEMIIEPATYPhl M KOHIIEHTPAIM pearupyIoIfX BEMeCTB MOXKHO CMe-CTUTh €€ paBHOBECHE

BIIPaBo?
111. Kakoe cocTosiHHE CHCTEMBI HAa3bIBAETCSl XMMUYECKUM paBHOBecHeM? IlepeuncauTs MpU3HaKU UC-THHHOTO XUMHYECKOTO
paBHOBECHSL.
112. Uro Takoe KOHCTaHTa XMMUYECKOTO paBHOBecusa? Hamucarp BbIpaskeHHS KOHCTAaHT PaBHOBECHS PEaKIMii:
2NO (1) + O2 (r) U 2NO2 (1); MgCO3 (1) [ MgO (1) + CO2 (r); FeO (1) +
CO (1) UJ Fe (1) + CO2 (7).
113. Kaxk moBnusieT MOBBIIIEHNE TEMIIEPATYPhl U JaBICHUS Ha PAaBHOBECHE CIEAYIONIINX OOPAaTHMBIX PEaKIHii:
N204 (r) [ 2NO2 (1), = +184,6 x/Ix
2CO (r) J CO2 (r) + C (1), =-172,5 xJIx
CO (r) + H20 () [1 CO2 (r) + H2 (1), = -41,2 x]/Ix
114. Kak moBnusieT MOBBIIIEHNE TEMIEPATYPhI U JaBICHUS HA PaBHOBECHE CIEAYIONINX OOPAaTHMBIX PEaKIMii:
C (1) + CO2 (r) 11 2CO (1), =+172,5 xIx
2H2 (r) + 02 (r) [J 2H20 (1), = -483,6 xJIx
N2 (r) +O2 (r) [ 2NO (1), = 180 x/Ix
115. B kakux u3 NpHUBEIEHHBIX HIDKE peakiUi M3MEHEHHe JaBJIEeHHs HE BBI30BET CMEIICHHs pPaBHOBECUS U MoueMy?

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

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

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

CO (r) + H20 (r) 0 H2 (r) + CO2 (1)

116. Harmcate BEIpayKeHUSI KOHCTaHT PaBHOBECHS CICAYIOIINX O0OPAaTHMBIX XUMHUYECKUX PEaKIIHii:

4Fe (1) + 4H20 (1) [ Fe304 (1) + 4H2 (1)

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

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

117. Yka3aTh, KAKIMH U3MEHCHUSMH TEMIIepaTyphl, TaBJICHUA W KOHIIEHTPAINil pearupyolrX BEIECTB MOXKHO JOOUTHCS
MaKCHMAaJIbHOTO BBIX0Jla aMMHUaKa [0 PeaKIHu:

N2 (r) + 3H2 (r) [J 2NH3 (1), =-92.4 x/Ix.

118. Peakuust mporekaer o ypaBHEHUIO:

2802 () + 02 (1) 1 2S03 (1), = -284,2 xJIx.

M3MeHeHneM KakuxX mapaMeTpoB MOXKHO TOOUTHCS CMEILEHHs PaBHOBECHS B CTOPOHY 00pa3oBaHus ok-cuaa cepsl (VI)?

119. Ha ocnoBanuu npunnuna Jle-Illatense onpenenurte, B KAKOM HallpaBIEHUHM CMECTUTCS PAaBHOBECHE B CHCTEMax: a) MpH
TIOHIDKCHUH TeMIIepaTypsl; 0) IpH YBEITHMUCHUH TaBICHIS:

a) CO (r) + 2H2 (r) ) CH3O0H (r); <0

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

120. Kaknmu M3MEHEHUSIMH TEMITepaTyphl M JaBJICHHSI MOKHO CMECTHUTh PAaBHOBECHE B CTOPOHY ITPO-AYKTOB Pa3lOXKEHUS?
a) CaCO3 (k) [J CaO (x) + CO2 (r); = 178 xx

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

121. Yemy paBHa maccoBas jgosisi NaCl B pacTBope, copepikaliieM 3 MOJIb XJOpHIa HATpUs B 2 KT pac-TBopa?

122. Cwmemanu 50 r 30 %-Horo pactBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. Bbl-unuciuTh MaccoByro
JIOJTIO TIOJTyYeHHOTO pacTBOPA.

123. Kaxkoit 06vem 20 %-Horo pacTBopa cepHON KHCIOTHI (IIoTHOCTH 1070 Kr/mM3) HEOOXOAUM IS MOJ-HOTO pacTBopeHus 20
T Kanblus?

124. CKOJIBKO TPAMMOB PacTBOPEHHOI'O BellecTBa coaep:kutca B 200 mi:

a) 0,5 M pactBopa nutpara maraust Mg(NO3)2; 6) 0,1 1. pactBopa pocdoproii kucnorsl H3PO4; B) 0,02 M pacTBOpa ruipokcuaa
ammonust NH4OH?

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

126. Cxonpko mummunutpos 0,1 H. pactBopa H2S0O4 motpebyercst ot B3aumoneiictsust ¢ 200 ma 0,5 H. pactBopa BaCl2?
Uemy paBHa Macca oOpasyromierocst ocajaka cyibgara 6apus BaS04?

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

128. Berancnnts MomapaocTs 10 %-Horo pactBopa HNO3 mnotrOCTRIO 1055 K1/M3. Ckompko rpammoB HNO3 comepxutes B
2 1 aTOrO pacrBopa’?

129. U3 400 r 40 %-Horo (o macce) pactBopa H2SO4 Brinapuanuem yaanuau 50 r Boasl. Uemy paBHa MaccoBast OIS
H2S04 B ocTaBmemcs pactBope?

130. ITnotHOCTH 15 %-HOTO MO Macce pactBopa Na2SO3 paBHa 1105 xr/M3. BUuCIUTh HOPMAIBHOCTB, MOTSIPHOCTS,
MOJISTIBHOCTB PacTBOPA.

131. YeMmy paBHBI HOPMAJIBHOCTE M MOJISIPHOCTE 16 %-Horo pactBopa HF mnotHocTRIO 1057 KIr/™M3?

132. Ckonbko uTpoB 24 %-noro pactBopa KOH (mutotHOCTBIO 1218 KT/M3), HEOOXOIUMOTO TSI 3aTMB-KU IETOYHBIX
aKKyMYJISITOPOB, MOKHO NPUToToBUTH U3 10 1 48 %-Horo pactBopa KOH (ruotHO-cThi0 1510 KI/M3).

133. CKOJIbKO MIJUTHIIUTPOB KOHLICHTPUPOBAHHOM CEpHOM KUCIOTHI IIOTHOCTRIO 1840 kr/mM3, comepika-mieit 96 % H2SO04,
HY’KHO B34Th JUIsl TPATOTOBIEHNUS 3 11 21 %-Horo pacTBopa (TroTHOCTEI0 1260 Kr/M3), He00XOIMMOTO JITS 3aTUBKH KHCIIOTHOTO
aKKyMmymsTopa?

134. Kaxkoit 06vem 10 %-Hoii (110 Macce) cepHoOit kucnoTsl (toTHocTs 1070 kr/m3) moTpedyercs i HelTpaiu3auu
pacTBopa, coaepxamiero 32 r NaOH?

135. BeranennTs MaccoByro H0MI0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (rurotHOoCcTs 1310 KT/M3).

136. Ckonbko MUTHIUTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotrHocts 1840 kxr/mM3) motpely-etcs mis




npurorosnenus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTB 35 %-Horo pactBopa oprodocdoproii kucinorel H3PO4 (mnotHocts 1216
kr/M3)? CKONBKO BOJBI COEPKUTCA B 1 1 3TOTO pacTBOpa?

138. Ckompko: a) rpamMMoB; 6) monei xmopuna xenesa (III) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBoO-pa C INIOTHOCTBIO
1342 xr/m3?

139. B kakoit Macce BombI Hasto pacTBOopuTh 67,2 1 raza HCI, u3MepeHHOTo MpH HOPMAJIbHBIX YCIOBHSIX, YTOOBI MOJY4YHTh 10
%-HbIi1 (110 Macce) pacTBOP CONSTHOM KUCIIOTHI?

140. Kakoit 06vem Boabl Hano mpubasuth k 100 ma 20 %-noro (o macce) pactBopa H2SO4 (mmotHocts 1140 xr/mM3), uToOBI
NOJy4YUTh 5%-HBIH pacTBOp?

141. Brruncnute ocMoTHYECKOE aBI€HHE pacTBOpa, coaepskamiero B 1,4 i 63 r rmoko3sl C6H1206 npu 0 °C.

142. Haiitin ocmoTHYeckoe faBlIeHHE pacTBOpa, coAepskamero B 2 i 18,4 T rmumepura C3H8O3, mpu 27 °C.

143. ITpu 0 °C ocmotuueckoe nasneHue pactBopa caxapa C12H22011 paBno 3,55¢105 ITa. Ckonbko rpaMMOB caxapa
conxepxxurcs B 1 11 pactBopa?

144. [Ipu xakoii TemnepaTtype 0CMOTHYECKOE JaBleHHE pacTBopa, coaepkamero 18,6 r anmninna COHSNH2 B 3 1 pactBopa,
nmocturdet 2,84105 Ia?

145. PaccunTath MONEKYISAPHYIO MAacCy HE3JIEKTPOJIMTA, €CIM B 5 J1 pacTBOpa COAEPKUTCA 2,5 T HEdIEK-TPOJINTa, a
ocMoTHYecKoe AaBieHue 3toro pactsopa mpu 20 °C pasno 0,32+105 Ila.

146. PaccuuTath 0cMOTHYECKOE AABICHUE pacTBOPa HEIEKTPONIUTA, cogepxamiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. Boruucnuth naBnenue BojsHoro napa Hazx 10 %-ubiM pactBopom kapbamuna CO(NH2)2 B Boge npu temneparype 100 ©
C

148. BbruncnuTh MONEKYISPHYIO Maccy TTIIOKO3BI, €CNIM JaBJICHHE BOJASHOTO Mapa Haj pacTBOpoM 27 T ritoko3sl B 108 T Bogs!
rpu 100 °C paBHo 98775,3 Ila.

149. Hasnenne napa Boasl npu 30 °C cocraBuser 4245,2 I1a. Cxonbko rpamMmoB caxapa C12H22011 cne-nyer pacTBOopuTh B

900 r BoAbI Ul IOTY4EHUS pacTBOpa, JaBiieHUe KoToporo Ha 33,3 Ila Huxe naB-neHus napa BoAbl? BEIUMCINTG MACCOBYIO OO
caxapa B 3TOM pacTBOpe.

150. Jasnenne napa npu 10 °C cocrasnser 1227,8 [1a. B kakom konm4ecTBe BOJBI CIEAYET paCTBOPUTH 16 I METHUIIOBOTO
criupra CH30H s momyueHus pacTBopa, 1aBieHue mnapa koroporo cocrasister 1200 Ia npu Toii xe temmneparype? Berancants
MmaccoByto goito CH30OH B aTom pacTtBope.

151. JlaBiienue mapa pactBopa, comepxariero 155 r anumuaa COHSNH2 B 201 1 adupa npu HEKOTOPOH TeMITEpaType PaBHO
42900 ITa. TaBnenue napa 3¢upa npu 3o Temmeparype paBao 86380 IMa. Pac-cunrats MoJleKyIsIpHYIO Maccy 3dupa.

152. Ckonbko rpamMoB HadTamuaa C10H8 pactBopeHo B 2 Kr OeH30I1a, € 3TOT PacTBOp KpucTamumsyercs npu 3,45 °C?
Temmnepatypa kpuctammu3anuu uuctoro o6enzona 5,40 °C, a ero kpuockonuueckas koncranra K = 5,1 °C.

153. OnpenenuTbh MOJCKYISIPHYIO Maccy KaM(popsl, ek pacTBop, coiepxarmid 0,552 r ee B 17 T 3pu-pa, KAIHUT TPU
temrepatype Ha 0,461 °C BbImIe, 9eM YUCTHIH 3¢up. D0yIUHCKOIYecKas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Ckonbko stunenraukoist C2H4(OH)2 neo6xonumo 100aBUTH K 5 J1 BOIBI, YTOOBI MONYYUTh aHTH-(PU3, 3aMeP3aI0IIUT
mipu -15 °C? Kpuockonnueckas koncranra Boasl K = 1,86 °C.

155. BbIuncinTh KPUOCKOMUYECKYI0 KOHCTAHTY BOJbL, 3Hast, 4To 11 %-Hblil BogHbI pacTBOp sTmiioBoro cnupra C2ZHSOH
KpucTamm3syercs mnpu -5 °C.

156. BoruuciuTh Temneparypy KpHCTaIM3aluu pacTBopa, coxepxkaimero 20 r caxapa C12H22011 B 400 r Boxsl.
Kpunockonuueckast koHcranta Boabsl K = 1,86 °C.

157. PactBop, cocrosimuit u3 9,2 r oga u 100 r metunoBoro cnupra 3akumnaeT npu 65,0 °C, a uyncteiii cnupt — nipu 64,7 °C.
O6ynnuockonudeckas koHcTaHTa ciupTa E = 0,84 °C. M3 cKOTBKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO Homa?

158. [Tpu xakoil mpuOIU3UTEILHO TeMIepaType OyneT KUIeTh U KpuctayuinzoBaTbes 40 %-Hblil pacTBOpP 3THUIIOBOTO CIIUPTA
C2H50H B Boze? D0ymmrockonmuyeckas konctanrta Bozpsl E = 0,52, a kpuockonmueckas K = 1,86 °C.

159. KakoBa Temneparypa KUIEHUsI pacTBOpa HEIIEKTPONUTa, cogepxamiero 3,01+1023 monexkyn B iuT-pe Boabl?
D0ymnocKkonuyeckast KOHCTaHTa BOJIBI E=0,52°C.

160. Ha ckoisbko rpagycoB moBeicHTCS Temneparypa KuneHus Bojsl, eciid B 300 T Boasl pactBoputh 27 1 rioko3sl COH1206?
D0yTMOCKOIIYeCKast KOHCTaHTa BOJIBI E=0,52°C.

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

162. Haiitu crenens auccounanyuy cepoBOAOPOIHON KUCIOTH Mo nepBoi crynenu B 0,1 M pacTtBope, eciu KOHCTaHTa
JIMCCOLIMAIIMY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

163. UYemy paBHBI KoHIeHTpanuu noHoB H+ u OH™ B pacTtBopax, pH xoTopsix pasen: a) 2,0; 6) 7,0; B) 11,07

164. Bo ckonbko pa3 koHuenrpamnus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmie, uem B 1 H. pactBope H2S04 (a =
51 %)?

165. Onpenenuts koHueHTpanuoo noHos OH™ B 0,01 M pacteope ruapokcuaa ammonuss NH4OH, eciu Knuce = 1,77 « 10-5.
166. KoncranTa aucconnanuu oprodochopHoii kucnorst H3PO4 no nepsoit crynenn pasHa 7,11¢10-3. IIpeneGperas
JUCCOIMalUel o APYTUM CTYNEHSIM, BBIYUCIUTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

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

1,34, 4,25 %. Beraucauts Knuce CH3COOH i1 3THX pacTBOpOB U 10Ka3aTh, YTO KOHCTAHTA AUCCOLMALINN HE 3aBUCUT OT
KOHIIEHTPAIH PacTBOpa.

168. Ocmotnueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBno 3,59+105 Ila. Beruucnute M30TO-HUYECKUN
K03()PUINEHT 3TOTO pacTBOpA.

169. Jasnenue BogsHOro mapa Hag pactsopom 24,8 r KCl B 100 r H20 npu 100 °C pasrO 9,14+104 I1a. Beraucnuts
M30TOHMYECKHI KO3 (PUITUEHT, eciu JaBlicHHEe BOAIHOTO Mapa Mpu 3Toi Temneparype pasHo 1,0133105 Ia.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, kunut npu 100,184 °C. Onpenenuts H30TOHHYE-CKA KO3 DHUIHCHT.
D0yImocKonmYecKasi KOHCTaHTa BOJIBI E=0,52 °C.

171. PactBOp, cogepxkammii 1,7 T xnopuga uuaka ZnCl2 B 250 r Boabl, KpucTaiuM3yeTcs npu temnepa-type -0,23 °C.




OmnpenenuTts Kaxymyrocs crerness auccoruanun ZnCl2 B atom pactBope. Kpuockomnu-geckast koncranTta Bogas! K = 1,86 °C.
172. Boanbie pactBopsl kapoamuaa CO(NH2)2 u xnopuaa kaneiusa CaCl2, comepikaiine B OMMHAKOBBIX Maccax
pactBopuTens coorBeTcTBeHHO 0,5 1 0,25 MOJIb paCTBOPEHHOT'O BELLECTBA, KUIIAT IIPU OAHOM U TOI e Temneparype. Haiitu
Kaxymrytocs crenens aucconuanuu CaCl2 B 3ToMm pacTBope.

173. Boruucnuth kaxyurytocs crenenpb auccouuanuu NaCl B 0,25 H. pacTtBope, ecnu 3T0T pacTBop npu 18 °C nmeer Takyro
K€ BEJIMYMHY OCMOTHYECKoro fasienus, uro u 0,44 M pactBop rimoko3st COH1206.

174. PactBop, cogepxkamuii 0,265 r Na2CO3 B 100r Boasl, kpuctamusyercs npu temneparype -0,13 °C. Beruncnurs
Kaxyurytocs crenienp auccouuanuu Na2CO3 B atom pactBope. Kprockonnueckas koncranta Bogasl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aapnerue 0,01 H. pacTBopa cynbdata Mmaraus MgSO4 mpu 18 °C, ecnu KakyInascs CTEreHb
JIUCCOLIMALINYU 3TOTO JIEKTPOJIUTa paBHa 66 %.

176. Ocmotnaeckoe ngasiernue 0,125 M pactsopa KBr pasro 5,63105 I1a mpu 25 °C. BerauennTs Ka-KyIIyiocs CTEIEHb
nucconmanuu KBr B aTOM pacTBope.

177. BBIYHCINT KaXKYIIYIOCS cTerneHb aucconmanuu xiopuaa kamus KCl B pactBope, conepxamniem 4,47 r KC1 B 100 r BoJbI,
€CJIU 3TOT pacTBOp Kpuctamusyercs npu -2 °C. Kpuockonudeckas koH-ctanTa Boasl K = 1,86 °C.

178. JlaBneHue mapa pactBopa, coxepxariero 31,5 r vurparta kansiusa Ca(NO3)2 B 500 r Bogsr paBHo 1903,5 IMa mpu 17 °C.
JlaBnenue napa Bozpl pu 3Tol Temnepartype paBHo 1937 I1a. Paccuurats ka-xyurytocs creneb qucconuanuu Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoif Temmneparype OyneT KUIeTh OJHOMOISUIBHEIN pacTBop NaOH, ecnu cTeneHs ero muccoruanuu pasHa 73 %?
D0ynocKkonuyeckast KOHCTaHTa BOJIBI E=0,52°C.

180. Omnpenenuts aasiaenue napa 0,5 %-noro Boanoro pactsopa KOH npu 50 °C. JlaBnenue napa BoAsl IpH 3TOH
temneparype paBHo 12,334 kIla. Kaxxymascs crenens nucconuanuu KOH B aTom pactBope pasHa 87 %.

181. CocTaBUTh MOJEKYIISIPHBIC yPaBHEHHS peaKnuii, KOTOpbIe BBIPAXKAIOTCA MOJICKYIIPHO-UOHHBIMU YPaBHEHHSIMU:

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

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

182. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJISIPHO-UOHHBIE YPABHEHUsI PEAKLUi, IPOTEKAOIUX IPU CMe-IIUBAHUU PAaCTBOPOB
ZnS0O4 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCL

183. Harmmcats B MOJIEKYJISIDHOM M MOJIEKYJISIPHO-HOHHON (hopMe ypaBHEHUS peakiuid, MPUBOISIIMX K 00pa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hamncate B MOJEKYJISIDHOM U MOJIEKYJISIPHO-HOHHON (popMe ypaBHEHHUs peaKiHii, MPUBOIIMX K 00pa30BaHMIO ra3oB H
CITa0BIX AJIEKTPOIHUTOB!

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

185. Harmncats B MOJIEKYJISIPHOH M MOJIEKYJISIPHO-HOHHON (hopMe ypaBHCHUS peakiuid HeHTpaIu3aliu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peaklMi, KOTOPbIE BBIPAXKAIOTCSI MOJIEKYJIIPHO-UOHHBIMU YPABHEHUSIMHU:

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

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

187. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakiMid, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJIIPHO-UOHHBIMU YPaBHEHUSIMHU:

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

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

188. Cwmemransl pactBopsl: a) CuCl2 u Na2SO04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; 1) AgNO3 u KCI. B xakux ciyuasx
peaxkimy NpolayT npakTHyecky 10 KoHua? CoCTaBUTh AJIS 9THUX peakUil MOJEKYJIsp-Hble U MOJEKYISIPHO-MOHHbIE YPAaBHEHHUS.

189. CocTaBUTh MOJIEKYJISIPHBIC U MOJICKYIISIPHO-MOHHBIC YPAaBHEHHS PEakIWii, MPOTEKAONINX PH CMEIIMBAHUU PAcTBOPOB
FeSO4 u Na2S; CuCI2 n Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJISIPHO-MOHHBIE YPaBHEHHsI PeaKLUi, MPOTEKAIOUINX MPH CMEIIMBAaHUN PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJIEKYIISIPHBIC W MOJICKYIIIPHO-MOHHBIE YpaBHEHHs peaknuii ruapoimsa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3aTb peakIuio pacTBOPOB.

192. CoCTaBUTh MOJIEKYJISIPHBIE U MOJICKYJISIPHO-HOHHBIE YpaBHEHMs peakuuii ruaponusa coiedr CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTh peakiuio pacTBOPOB.

193. CocTaBUTh MOJIEKYJISIPHBIC U MOJIEKYIISIPHO-MOHHBIE YpaBHEHHUs peakmnuii ruaponmsa coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakuuio 0OHapyKHBalOT pacTBOPHI OTHUX CONEH?

194. Kakwue u3 mepedyrciaeHHbIX HIKe cojiel moasepratorcs ruaponnusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? [ins xax 1ol U3 THAPOIH3YIONINXCS CONEl HalMcaTh YpaBHEHHS PeakIyii THAPOII3a B MOJICKYIIAPHOH 1 HOHHO-
MoJeKynspHo# Gopme (1o I cTynenn) u yka3aTh peakiiio BOJ-HOTO pacTBOPA KaXKIOH COMH.

195. Kaxkue u3 nepeuncieHHbIx HUxe cosiedd noasepratorcs ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns kaxnoi u3 ruApoau3yoLXcs CoJIel HallucaTh YPaBHEHUs peakMi THAPOIIM3a B MOJIEKYIISIPHON U
HMOHHO-MOJIEKYJIsIpHOH (opme (1o I cTynenn) u ykas3ars peakiio BOJHOTO PacTBOpa KaXIOH COJIH.

196. Kakyro peakmuro cpensl oOHapyxkuBatoT pactBopsl coneit NHANO3, (NH4)2S, K2CO3, KCI1? OTtBetr noarBepanTh
PeaKIsIMU.

197. Kakyto peaknuro cpensl o0HapyxuBaroT pactBopsl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANUTH PEAKIUSIMH.

198. Kakyio peakiuio cpeasl 00HapyKHBatoT BoJHbIe pacTBopsl coneil (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Otser
000CHOBATh PEAKIHSIMH.

199. Kakyto peaxnuro cpensl ooHapyxkuBatoT BogHble pactBopsl coneir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH

peakuusaMu.




200. Hamucats B MOJIEKYISIPHOH M MOJNEKyISpHO-UOHHOHM (hopme ypaBHeHus ruaponusa coneir NH4CL, (NH4)2S, (NH4)
3P04, K2SO3. Vkazarhk peakiui cpeibl BOJHBIX PACTBOPOB ATHX COJICH.

201 - 214 CocTaBUTb IEKTPOHHBIE YPAaBHEHUS M 3aKOHUUTh YPaBHEHHUS CICAYIOIUX PEaKLuil:

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

H2S +H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCI2 + SnCl4

202. HCIO3 — Cl02 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCIO4 + HI — Cr(C104)3 + KCIO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HCl

204. KCIO3 + HCl — CI2 + KCI + H20

KMnO4 + K2S03 + H2S04 — MnS04 + K2S04 + H20
K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20
205. Cl2 + KOH — KCI + KCIO3 + H20

K2Cr207 + K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonn. — KCI + CrCI3 + CI12 + H20

PbS + H202 — PbSO4 + H20

207. KCIO3 — KCl04 + KC1

KClO3 — KCI+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2SnO2 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2S0O4 — Fe2(S04)3 + NO + H20
H2S03 + CI2 + H20 — H2S04 + HCl

P + HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCl1 + 02 + H20

MnS0O4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S0O4 + Br2 + H20
Au + HNO3 + HCl — AuCl3 + NO + H20

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

HCIO3 — Cl02 + HC104 + H20

213. HCI1 + K2Cr207 — CI2 + CrCI3 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnSO4 + KNO3 + K2S04 + H20
214. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYMTH YpaBHEHHS PeakUuil, yYUTHIBasl, 4YTO B KUCIIOW Cpele MapraHel] BoccTaHaBiuBaeTcs 10 Mn2+, B
HeHTpanbHOU 10 Mn4+, B menouHol 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2503 + H20 —

KMnO4 + K2S03 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIIUBACTCS 10 TPEXBAJCHTHOIO COCTOSHUS, 3aKOHUUTh YPAaBHEHUS PEaKIMii:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2SO4 —

217. Vcxonst M3 cTpOEHHS aTOMOB DJIEMEHTOB, yKa3aTh, KaKHE N3 NPUBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBHUTEISIMH:
Zn2+, Fe2+, K+, S27. IIpuBecTr IpHMephl COOTBETCTBYIOIIIX PEAKIUH.

218. Hcxons U3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTbh, KAKUE U3 NMPHUBEAECHHBIX HUKE HOHOB MOTYT OBITh OKHUCIUTEIAMU:
Al3+, Fe3+, F~, Cr6+. IIpomyurtocTpipoBaTh OTBET PEaKIUSMH.

219. Kakue 13 npuBeICHHBIX HUXE HOHOB MOTYT IPOSBIATh U OKUCIUTEIbHBIE H BOCCTAHOBUTEIbHBIE CBOMCTBA: SO427,
S0327, S27, C1047, NO27, NO3™.OTBeT NpOoUIUIIOCTPUPOBATh PEAKLIUSIMHU.

220. Vka3aTh, Kakue U3 MIPUBEIEHHBIX HIDKE BEIECTB ABISIOTCS OKHCIUTENAMH, a Kakue BoccTaHOBU-TensiMu: KMnO4, Zn,
F2, HCI, HC1O4. OtBeT MOTHBHPOBATb.

221. CocTaBUTh CXEMBI JBYX TallbBAHUYECKUX SJIEMEHTOB, B OTHOM M3 KOTOPBIX JKENIE30 CIYXKUIO OBl aHOAOM, a B APYTOM —
kaToznoM. [IpuBecTH 271€KTPOHHBIE ypaBHEHHS PEaKIMi, MPOTEKAIOIUX IPU paboTe HEMEHTOB.

222. CoCTaBUTh CXEMBI JBYX IaJIbBAHUUYECKUX 3JIEMEHTOB, B OJTHOM M3 KOTOPBIX LIMHK — OTPHULIATENb-HbIH IEKTPOA, B IPyrOM

— TIOJIOXKUTENBHBIA. Hammcats 31eKTpOHHBIC ypaBHEHHS PEaknii, IPOTeKa-IOIUX P PaboTe 3JIEMEHTOB.
223. PaccuuTatp 3.7.C. TalbBaHUUECKOTO 3JIEMEHTA, COCTOSIIETO U3 LIMHKOBOTO 3JIeKTpoaa, norpyskeH-noro B 0,1 M pactBop




cynbdara IMHKA, ¥ BOAOPOTHOTO dJIEKTPO/Ia, MOTPYKEHHOTO B TUCTUILIMPO-BAaHHYIO BOY.

224. KoHueHTpanmonHas rajibBaHU4YecKas 1Ielb COCTAaBJIEHA MArHUEBBIMU AJICKTPOJIaMH, MOTPYKEeH-HBIMU B pacTBop MgSO4
Pa3HOIl KOHLIEHTPALIUU:

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

Paccunrath 3.1.C. 3TOrO 3JIeMEHTa

225. BbraucnuTs 3.7.C. TaJbBaHHYECKOTO 3JIEMEHTa

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

3Hasl, YTO PaCTBOPHI NEMMOIISIpHBI. Kakue mporecchl MpoTeKaroT Ha 3JEKTpoJax Mpu paboTe 3Toro neMeHTa’?

226. Hcnonp3oBaB Tabn. 5 [IpuinoskeHus, BBIMUCIUTD 3.1.C. DJIEMEHTa, COCTABICHHOTO U3 Hanbojiee U HauMEHEe aKTUBHOT'O
METaJUIOB, TIOrpy>keHHBIX B 0,1 M pacTBopsI ux cosell. Kakue mporiecchl mpoTEeKatoT Ha JISKTPOIax MpH padoTe ITOrO dJeMeHTa?
2217. D.J.C. 2JIeMEeHTa, COCTOSINEro U3 MEIHOTO U IIMHKOBOTO 3JIEKTPOJIOB, MOTPYKEHHBIX B 1 M pacTBOpHI coneill 3Tux
9JIeMEHTOB, paBHa 1,1 B. M3menurcs nu 9Ta BenuuuHa, ecii ucnoib3oBats 0,01 M pactBopbi? OTBeT 000CHOBATS.

228. Paccumratp 3.1.C. TaIbBAHUYECKOTO JIEMEHTA, COCTOSIIETO U3 aTIOMHHUCBOM U cepeOpsHON INIACTHHOK, ITOTPYKCHHBIX
B 0,01 M pacTBOpBI HUTPATOB ITUX MeTaJI0B. Kakue mpoleccsl IpoTEKatoT Ha IIEKTPOAAX IeMeHTa?

229. Paccuurars moTeHIMAT HOPMAIBHOTO BOJOPOAHOIO 3MEKTPOJa, MOTPYKEHHOTO B! a) TUCTUIUIN-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunratp 5.1.C. raJlbBAHMYECKOTO 3JIEMEHTa

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxue nporiecchl IpoTeKaloT Ha AIIEKTPOIaxX dJIEMEHTa BO BpeMs ero paboTel?

231. Yro Takoe xoppo3us MetayuioB? Kakue Buabpl koppo3uu Bbl 3Haere? Ilepeunciants OCHOBHBIE ME-TObI 3aLLUThI
METAJIIOB OT KOPPO3HH.

232. ITpuBecTn mpuMepsl KATOAHOTO U aHOJHOTO TOKPHITHH kene3a. COCTaBUTH ANIEKTPOHHBIE YPaB-HEHHS IIPOIIECCOB,
MPOTEKAIOLIMX IIPU HAPYIIEHUH LIEJIOCTHOCTH ITOKPBITUI B arpECCUBHOM Cpeie.

233. CocTaBHUTh NIEKTPOHHBIC YPaBHEHHUS MIPOIECCOB KOPPO3HH XPOMHUPOBAHHOTO JKejle3a B KUCIOTHOH cpene, MPOTeKArOIINX
TIPU HapyIICHNUH TOKPHITHS.

234. CriaB Meid C HUKEJIEM HaXOAMTCS B BOJHOW cpejie, HACBIIEHHON KUCIopoaoM. COCTaBUTh DJIEKTPOHHBIE YPaBHEHHS
npolecca KOppo3uHu CIUIaBa.

235. B kakmx ciydasx HCIIOIB3YIOTCS aHOIHBIE, a B KAKUX — KaTOTHBIC 3aIUTHBIC MOKPHITHA? [IpuBe-cTH npuMeps! u
COCTABUTH AIICKTPOHHBIE YPAaBHEHUS [IPOLIECCOB KOPPO3HH, IPOTEKAIOIIUX IIPHU HAPY-IICHUH KaTOAHOTO U aHOJHOTO MOKPHITHUIl.

236. AnoMHHUH ckienaH ¢ xene3oM. Kakoit U3 MetamnoB OyJeT mogBepraTthCsi KOPPO3UH, €CIM ATU METAIIbl MonaxyT B
KUCIIOTHYIO cpeny? COoCTaBHTh IIEKTPOHHEBIC YPaBHEHHUS IIPOIIECCOB KOPPO3HH.

237. Kak mpoTtekaet mpoliecc KOppo3uu JaTyHH (CIIaBa MeIu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTh AIIEKTPOHHEIE
ypaBHEHHS MIPOIecca KOPPO3HUH.

238. Kak mpoTekaeT mpoliecc Koppo3uu OpoH3bI (CITaBa MEIU U 0J0Ba) B arpeccuBHOM cpene? CoCTa-BUTh JJICKTPOHHBIC
YpaBHEHHS 3TOTO IIpoIiecca.

239. CocTaBuUTh NIEKTPOHHBIE YPABHEHUS IIpoliecca KOPPO3UH HUKEIMPOBAHHOTO XKejle3a B KUCIOTHOI cpesie B ciydae
HapyLEHHUs HOKPBITHSL.

240. Onoro cnasiHO ¢ cepebpom. Kakoit n3 MetamioB OyaeT pa3pymathcsi B arpeccuBHOM cpene? Co-CTaBUTh AIIEKTPOHHBIC
ypaBHEHHS IIpolecca KOPPO3HH.

241. BeIXoa 10 TOKy IpU MOMYYEHHH METAJUTMUECKOTO KaJbIMA MPH 3IEKTPONIN3e paciiaBa XJIopuaa kanblus paseH 70 %.
CKOJTBKO 3JICKTPHYECTBA HAJIO MPOIYCTUTH Yepe3 3JCKTPOIUT, 9TOOBI HoyduTh 400 T KanbIus?

242. CKOJIBKO aITIOMHUHHS MOXKHO TIOJY9IHTh NP 3JeKTpoim3e paciuiaBa Al203, eciu B TedeHue 0,5 gaca mpoIryckaTth TOK
cuioit 10000 A mpu Beixoze 1o Toky 85 %? CoCTaBUTH CXeMy IEKTPOIH3A.

243, [Ipu padunupoBanuu menu TokoM 20 A 3a 4 yaca Bwigensercs 78 r meau. PaccuuraTh BBIXOJ 11O TOKY.

244. Kakue merasuibl Heb3s MOMYyYUTh JEKTPOIU30M BOAHBIX pacTBopoB cosieii? [louemy? CocTaBUTh CXeMy 3JIEKTPOIIU3a
BOJHOTO pacTBopa (ropuna xanermsa CaF2 Ha yronsHOM aHOE.

245. Onpenenuts 00beM BoJOpoAa (YCIOBHS HOPMaJIbHbIE), BBIACIMBIIETOCS IPU MPOMYCKaHUHM Toka cuioi 10 A B TeueHue
30 MuHyT "epe3 BoAHbINA pacTBop xiopuaa kKaus KCl. CoctaBUTE cXeMy 3JIEKTPOJIN3a Ha IUIATHHOBBIX AJICKTPOJIAX.

246. CKOIIBKO JIUTPOB KHUCIIOPOJA, H3MEPEHHOTO TIPH HOPMAJIBHBIX YCIOBHAX, BBIACIUTCS IIPH IPOMYCKaHWN TOKA CIIIOW 5 A B
TeueHue 2 yacoB yepe3 BogHbIH pacTBop NaOH? CocTaBUTh cXeMy 3JIEKTpONn3a.

247. CKOJILKO BpeMEHHU NOTpeOyeTcsl Ha pasiiokeHrue 3 MoJiel BoJbl TokoM cuiioi 20 A?

248. CocTaBHUTh CXEMY JIEKTPOJIH3a BOAHOTO pactBopa SnCl2 ¢ ruraThHOBEIM aHOAOM. CKOJBKO OJIOBA BBIJICITUTCS Ha KaToxe
B TO BpeMs, Kak Ha aHoJie 00pa3zoBaioch 44,8 11 Xj0pa, N3MEPEHHOTO NP HOP-MAaJIbHBIX YCIOBHAX?

249. Uepes pactBop NiCl2 B Teyenue 1,5 yacoB mpomyckainu Tok cuioil 8 A. Ha ckoibko TpaMM yMEHBIIMIIACH Macca
HuKeseBoro aHoga? CocTaBUTb CXEMY JIEKTPOJIN3A.

250. CrampHas netans obmieit mromansio nmosepxaocta 0,08 M2 morpykeHa B pacTBOP COJM HHUKENS M HUCIIONB3YeTCs Kak

karof. [InoTHOCTH HUKeNs 8900 kr/m3. KakoBa TonmmHa 00pa3oBaBIIErocsi HUKE-JIEBOTO MOKPBITHSI, €CIIM TOK cuiioi 3,15 A
MPOITyCKaJICS B TeYeHUE 42 MUHYT?

251. Yepes pactBopsl AgNO3 n Cu(NO3)2 npomycTiiii paBHBIE KOJIMUECTBA IEKTpUUYECTBA. B mepBoM ciydae Ha KaToze
BeIIETHIOCH 12,32 r cepebpa. CKOITBKO rpaMMOB MEIH BEIIEIIIIOCH Ha KaTOZe U3 BTOPOro pacTBopa? CoCTaBUTh CXEMBI
3JIEKTPOIN3a 3TUX PACTBOPOB C HHEPTHBIM aHOJOM.

252. CocTaBHUTh CXEMBI NIEKTPOIM3a paciuiaBa u BogHoro pactBopa KF Ha uHepTHOM aHoAe. CKOJIBKO BpEMEHU MOTPedyeTCs
JUTst mostydeHus 3,9 T kanus, eciu cuiia Toka pasHa 20 A?

253. CKOIIBKO BpEeMEHH HYKHO IPOIyCKaTh TOK CHIoi 3 A uepe3 pacTBop cyibdara uHka ZnSO4, yToObI OKPHITh
MUTACTHHKY TUTomiaasio 0,1 M2 ciioeM IiHKa TOAmUHOH 2,5¢10-5 M? TTnotHOCTh nmHKa 7133 Kr/m2.

254. IIpu npoxoxaeHuu ToKa CUIOH 2 A 4epe3 pacTBOpP COJIM ABYXBAJIEHTHOIO MeTajjla B TeueHHe | yaca Ha KaTtone
BbIENIIIOCH 4,194r MmeTanna. Haliti atomHyto Maccy Mertaa.

255. Uepes pactBop xjiopuna uunka ZnCl2 B teuenue 30 MUHYT MPOITyCcKall TOK, IpUYeM Ha KaToze Beiaenunoch 0,25 r




IUHKa. AmrepmeTp mnokassiBai Tok 0,4 A. KaxoBa omrika B HOKa3aHUAX aMIep-MeTpa?

256. CocraBuTh cxeMy 1eKkTpoiuTudeckoro nomydenns LiOH u3 kakoi-miubo conu nautust. Kakoe kommyectBo
aNeKTprYecTBa HeoOxoanmo [t osrydenus 1 kr LiOH npu Beixone mo Toky 80 %?

257. IMpu snextpommse BogHoro pactBopa CrClI3 Tokom cunoif 4 A mMacca kaToza yBenwduiaacs Ha 16 r. CKOIBKO BpeMeHH
npooIDKacs mpouecc 31ekTpoi3a? COCTaBUTh ero CXeMy MPU YCIOBUH UCTIOIb30BAaHUS HHEPTHOTO aHOIA.

258. BoaHblii pacTBOp comepxut cMech katnoHoB Cu2+, Fe2+, Zn2+. B kakoii mocienoBaTeabHOCTH Oy-1yT
BOCCTAHABIIMBATHCS ATH MOHBI TP AieKTponu3e? B TeueHrne kakoro BpeMeHH HaJo MPOIycKaTh TOK CHIIOHN 2,5 A depe3 pacTBop,
9TOOBI BBIICIUTE 1O 1 T YKa3aHHBIX METAJIOB?

259. IIpu cune toka 4 A B Teuenue 20 MUHYT Ha KaTojie Beiaenutcs 4,542 r HeKoToporo meraiuia. Paccunrats
ANEKTPOXUMHIUYECKII SKBUBAJICHT 3TOTO METaIa.

260. [pu >nexTponu3e pacTBopa cynbhaTa MUHKA HA aHOJE 00pa30Baioch 5,6 1 raza, N3MEPEHHOTO MPH HOPMAJIbHBIX
ycnoBuax. CKOJBKO IIMHKA BRIIEIUIIOCH 32 TO )K€ BpeMs Ha kKatoje? COCTaBUTh CXEMY 2JIEKTPOJIN3a Ha MJIATHHOBBIX 3JIEKTPOaX.
261. Yro Takoe IUCIEpCHBIC CHCTEMBI? B WeM pasimyme MeXIy MOHO- M IOJUIUCIICPCHBIMHU, CBOOOI-HO-
CBSI3HOANCTIEPCHBIMH cucTeMaMn? K KakuM IUCTIepCHBIM CHCTEMaM OTHOCHTCS IT04YBa?

262. Uro Takoe ancopbuusa? Kak u3MeHHUTCS afcOpOIMOHHAs CIIOCOOHOCT BELIECTB MPHU APOOICHUN KyOHUECKHX YacTHI] C

JUTHHOU pebpa 5 MKM 10 9acTHIl ¢ JIuHOo# pedpa 10-7 cM? OTBET MOATBEPIUTH PACYETOM CyMMapHOW MOBEpXHOCTH 1 cM3
BEIIECTBA.

263. PactBop (30715) KOmTOHAHOM Kamdops! B 1 cM3 conepskut 2108 rmoOyn atoro BemectBa. [IpuHn-Mas quamerp riao0yIis!
paBHbIM 10-6 MM, TOACUMTATh OOIIYIO MOBEPXHOCTh AUCIIEPTUPOBAHHOTO Be-IIECTBa B | J1 3014,

264. YeMm paznuyarorcs 306 U refib? Bo3moskeH 1M nepexon U3 301 B refb 1 00paTtHo? OTBET HOA-TBEPAUTH NPUMEpPaMHU.
265. Uro Takoe kowtonnpl? B yem mpuunHa Koaryisiuu KOJUTOMIOB?

266. Uro takoe nmentuzanus komtouaoB? Kak rugpoxcun sxenesza (I1I) MoxkHO mepeBecTH U3 KOaryniara B 30Jb M U3 3015 B
KoarysisT?

267. Hanmcats GopMyiy KOJUTOMIHONW MHIIEIUIBI, 00Opa3yIomIeicsl PH B3aMMOJICHCTBUN CHUJIBHO pa3-0aBJICHHBIX PACTBOPOB
AgNO3 u KCI mpu mebomsimom m36siTke KCl. YKa3ats noHBI, 00pasyromie IBOWHOH IeKTPHISCKHI CIOI.

268. Hanucats popMyny KOMUTOMIHONW MHLENIBL, 0Opa3ylomieiicss Mpu B3aUMOJICHCTBUN CUJIBHO pa3-0aBlIeHHBIX PACTBOPOB

AgNO3 u KCI nipu HeGonbiiom u3obiTke AgNO3. Yka3aTh HOHBI, 00pa3yroIue acopOIMOHHYIO YaCTh JBOWHOTO 3JICKTPUIESCKOTO
CITOA.

269. Hamnucats opmyity KOIITOMAHON MHUIIEIIIBI, 00pa3yromeiics IpH B3aUMOJICHCTBUN CIIIBHO pa3-0aBICHHBIX PacTBOPOB
Na2Si03 u HCI npu Hebombmom n3dbiTke Na2SiO3. Yka3aTh HOHBI, 00pa3yro-1ye: a) MOTEHIMAIONPEACIISIONINN CI0M; 0)
JIBOMHOM AJIEKTPUUECKHM CIIOH.

270. Hammcats opmyiry KOITOMAHON MHUIIEIIIBI, 00pa3yoIieiics IpH B3aNMOJICHCTBUN CIJIBHO pa3-0aBICHHBIX PacTBOPOB
Na2Si03 u HCI npu ne6oabmom uzdsiTke HCL. Ykazats nonsl, oopasyromue 1udQy3Hyro 4acTb ABOHHOTO 3JIEKTPHUUECKOTO CIIOSL.
271. Yro Bel 3HaeTe 0 koaryaupyoomeM aercTBun dekTposntoB? Kakas us coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutbIrree BO3/ICHCTBIE HA KOATYIISAINIO KOIONI0B? OTBET MOTHBHPOBATE.

272. UYro Takoe mopor koarymaiun? Kax on Oyner u3menarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OtBer MOTUBHPOBATS.
273. Kak mMoxHO cTabunusupoBats aucriepcHblie cucteMbl? Uto Takoe crabunmuzatop? Kakue BUaBI cTabmimM3anuu
JIMCIIEpCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3alIUTHBIC KOJUIOWABI M B YeM MEXaHHU3M HX JeHCTBHSA?

274. UYro mpowusoiinet, ecau k 3o0mo Fe(OH)3 mpunnts pactBop Na2SO4? M3meHUTCS I pe3yabTaT, €CIH K 300
npeaBapuTeabHO 100aBUTh pacTBOp kpaxmana? OTBeT MOTHBUPOBATH.

275. B nBe xon6s1 ¢ 301eM MnO2 npunmunu cinenyromue pactBopel: B epByto NaCl, Bo BTopylo — CHa-4ajia pacTBOp MbLIa, a
3arem NaCl. Uro nponsoiiner B kax a0 konoe? OTBET MOTHBHPOBATb.

276. Uro mpou3oiifeT mpu cIMBaHUU KOTOUAHBIX pacTBopoB AgCl (crabunmmsatop — KCI) u Fe(OH)3 (crabunuzaTop —
FeCl3)? OTBet noATBepAUTH (POPMYSIaMK KOJTIOUIHBIX MUIIEIL.

277. UTo mpou3oueT MpH CIMBAHUU KOJUTOUIHBIX pacTBopoB H2Si03 (cradbummsarop — Na2SiO3) u Fe(OH)3 (crabummzaTop
—FeClI3)? OtBer moaTBepaAuTh (hOpMyTaMHU KOJUIOMIHBIX MUTIETI.

278. OT yero 3aBUCHUT acOpOLHMS Ta30B U MAPOB Ha MOBEPXHOCTH TBEpABIX Ten? UTo Takoe ruapo-GuibHble U THIPOdOOHBIE
agcopOeHThl? Ha3BaTh BakHEHIIINE aICOPOCHTBI.

279. OTrume pacTBOPOB OT AWCIIEPCHBIX cucTeM. McTuHHBIE M KomtouaHble pacTBopsl. MoxeT i NaCl o6pa3oBbIBaTh
UCTUHHBIE U KOJUIOUAHBIE pacTBOPEI? OTBET MOTHBHUPOBATS.

280. Urto Takoe copbums? Xemocopobuusa? Hanucarh ypaBHEHHsI XeMOCOPOIIMOHHBIX nporieccoB no-riomeHus CO2 Bogoi u
OKCHIOM KaJIBITHS, a TAKXKE TOTJIOMICHNS aMMHaKa BOJIOM.

281. YkaxuTe, K KAKOMY By ITOJMMEPOB OTHOCHTCS MOJIMITHIIEH IO MPOUCXOXKICHUIO, XUMHIECKOH mpupoae, hopme

MaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHHi0. HanumuTe ypaBHEHUE MOTy4eHHs MOTUITHIICHA, YKAXUTE MOHOMED U METO
HoNTy4YeHus noauMepa. MoxKeT 11 HONUATUIIEH UMETh aTakTHueckoe cTpoeHne? OTBeT MoTuBupyiTe. Kak ucnonssyercs
HOJMATUIIEH?

282. YxaxuTe, K KAKOMY BHIY ITOJIUMEPOB OTHOCHTCS MOTMCTHPOII IO MPOUCXOXKACHUIO, XMMUUECKOH npupone, Gopme
MaKpOMOJIEKYJI, [0 OTHOILIEHHUIO K HarpeBaHHIo. HanummuTe ypaBHEeHUE MOTy4€HHs TOMTUCTUPOIA, YKAKUTE MOHOMEDP U METOJ
noaydeHus nonumepa. Kakoe crpoenue — ctepeoperyssip-Hoe WK HeperyJisipHoe — umeeT noauctupoi? Oteer motusupyiite. Kak
UCTIONB3YeTCs TTOJUCTUPOT?

283. VYkaxure, K KaKOMY BHy NOJIMMEPOB OTHOCHUTCS MOJHUXJIOPBUHUI 1O MPOUCXOKACHUIO, XMMUUe-CKOU Mpupone, hopme
MaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHHI0. HanuiunTe ypaBHEHNE MOTy-4EHUS TOIUXJIOPBUHIIIA, YKaXKUTE MOHOMEP U METOJ
noydeHus noauMepa. K kakuM nonmmmepam — aTakKTHIECKAM HITH H30TaKTHYECKAM — OTHOCHTCS 3TOT nonnmep? OTBeT
MoTHBHpY#Te. Kak ncnons-3yeTcs MoMTuxI0pBHHMI?

284. Vkaxkure, K KaKOMy BHIY MOJMMEPOB OTHOCHTCSI MONMMETHIIAKPUIAT IO MPOUCXOKACHHIO, XU-MHUECKOH TpHpoJe,
(hopme MaKpOMOJIEKYJI, TIO OTHOIICHHUIO K HarpeBaHUI0. Harmummre ypaBHEHIE TTOTyYeHHUS MOIMMETHIIAKPIIaTa, YKOKATE MOHOMEP
¥ METOJ TOoJTy4deHus nmoiauMepa. Kakoe cTpoeHne — cTepeoperyisipHOe M HEPETYIIpHOE — HMeeT 3TOT noiauMep? OTeer
MoTuBHUpYyiiTe. Kak ncnonb3yercs molIuMeTuiIakpuiaT?




285. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHUTCS MOTMAKPUIOHUTPHUI IO IPOUCXOXKICHUIO, XU-MUYECKOH MpUpoIe,
(hopMe MaKpoOMOJIEKyJI, 10 OTHOLIEHHIO K HarpeBaHuio. Hanummre ypaBHeHHE MTOTy4CHUs HOJIMAKPUIOHUTPUIIA, YKaXKHTE MOHOMED
M METOJ TIONTy4deHus rmoiauMepa. K xakuM momu-mepaM — KapOOIEITHBIM MITH TeTePOLIETTHBIM — OTHOCHUTCS TTOJHAKPHIOHUTPHIT?
OtBet MoTuBHpYIiTe. Kak Hcromap3yeTcs MOIHaKpUIOHUTPIII?

286. VYkaxure, K KAKOMY BHJly MOJMMEPOB OTHOCUTCS OyTaJUEHOBBIH KaydyK IO MPOUCXOKICHUIO, XUMUYECKOH MPHUPOJE,
(hopmMe MaKpoMOJIEKyJI, IO OTHOLIEHHIO K HarpeBaHuio. Hanummre ypaBHeHNE ITOIy4eHUs OyTaJIEHOBOTO KaydyKa, yKa)KUTe
MOHOMEp M METOJI OIyYeHHs ImoaumMepa. ViMeeT m 3TOT mosmMep Imc- 1 TpaHc-¢popMer? Oteet MoTHBHpY#HTE. Kak nemons3yercs
OyTaaueHOBBI Kayuyk?

287. VkaxkuTe, K KaKOMy BHJIY MOJMMEPOB OTHOCHUTCS OyTaAUeH-CTUPOIBHBIH KaydyK MO MPOUCXO0XK-AECHHIO, XMMUYECKOI
npupose, GopMe MaKpOMOJIEKYII, IT0 OTHOIICHHIO K HarpeBaHuIo. HanmmuTe ypaBHeHNE MOTy4YeHHs OyTaAneH-CTHPOIHHOTO
KaydyKa, yKaXHTe MOHOMEPHI H METO]] OTy4eHHs monuMepa. K kakum nonumepam — aTakKTHIECKAM WIIH H30TaKTHIECKUM —
oTHOcHUTCs 3TOT nosiumep? OTBeT MoTUBHpPY#TE. Kak ucnone3yercst OyTaaueH-CTUPOIbHBIN Kaydyk?

288. VYKaxuTe, K KAKOMY BHY HOJMMEPOB OTHOCHUTCS OyTaJNCH-HUTPUWIBHBINA KaydyK II0 HPOUCXOXK-ICHHIO, XUMUUECKON
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIIECHHIO K HarpeBaHuio. HanmmuTe ypaBHeHNE MOIy4eHHs OyTaAneH-HUTPIIIEHOTO
Kay4yKa, yKaXXUTe MOHOMEPHI H METO] OIy4eHHs nonumepa. Kakoe cTpoerne — ctepeoperysipHOe WK HEperyIspHOe — UMeeT
srot nonumep? OtBer MotuBHpyiiTe. Kak ucronszyercs OyTalueH-HUTPUIIBHBIN Kay4uyK?

289. VYxaxkuTe, K KaKOMY BHIY ITOJIMMEPOB OTHOCHTCS (heHOI(POpMaTIBIETHAHAS CMOJIA [0 TIPOUCXOXK-ICHHUIO, XUMHIECKOM
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHuo. Hanmimute ypaBHeHHE noydeHHs (HeHO0I(POpMaIbAeT UAHON
CMOJIBI, YKQ)KUTE€ MOHOMEPHI U METOJ MoTyueHus noaumMepa. K kakum nonumepam — KapOOLEITHBIM MM TeTePOLIETHBIM —
otHocutcs 3ToT noiaumep? OtBer MoTHBUpYiiTe. Kak ncnons3yercs ¢penondopmanbaerugas cMona?

290. YxkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS MOJIHMITHICHTEpePTANIAT M0 IMPOUCXOXKICHUIO, XUMHIECKON TIPHPOJE,
(hopme MakpoOMOJIeKyJI, TI0 OTHOILIEHHUIO K HarpeBaHUio0. Hamummire ypaBHEHHE OTyYeHUs TOTUITUICHTepedTanaTa, yKaKuTe
MOHOMEpBI U METO/J] OTy4eHHs onuMepa. VimeeT 11 3ToT nonumMep 1uc- u Tpanc-¢popmel? OtBeT MoTUBUpYHiTE. Kak
HCTIONB3YeTCs TTONMMATHICHTepedTanar?

291. YxaxuTe, K KAKOMY BHUIYy IOJMMEPOB OTHOCHUTCS HEHJIOH MO NMPOMCXOXKICHUIO, XUMHIECKOH mpupone, hopme
MaKpOMOJEKYJI, 10 OTHOIIEHHUIO K HarpeBaHHI0. HanumuTe ypaBHeHUe MOTy4eHHs HEHIIOHA, YKaXUTE MOHOMED U METOJ
nosrydeHus noianmepa. K kakum nonuMepam — KapOOLEITHBIM MITH T€TEPOLEITHBIM — OTHOCHUTCS 3TOT noiumep? OTBer
MotuBupyiire. Kak ucnons3yercs Heion?

292. VYkaxuTe, K KAKOMy BHIY IOJUMEPOB OTHOCHTCS MOTUTETPA(TOPITUIECH IO MPOUCXOXKACHUIO, XUMHIECKOH MPHUPOJE,
(hopMe MaKpoMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuto. Hanummre ypaBHeHHE MOTy4CHUS TOIUTETPAQTOPITHIICHA, YKaKUTE
MOHOMEp M METOJI MOIyYeHHs IouMepa. MOoXKeT JIM 3TOT TTOJIUMEp UMETh aTakTHaeckoe ctpoeHne? OTBeT MoTHBHUpYHTE. Kak
UCTIONB3YeTCS TTOUTETPaGpTOPITIIICH?

293. Vkaxkure, K KaKOMY BHIY MOJIMMEPOB OTHOCHUTCS MOJMMETHIMETaKpUIAT MO MPOUCXOKACHUIO, XUMUUECKOI Mpupose,
(hopmMe MaKpoMOJIEKyJI, 10 OTHOLIEHHIO K HarpeBaHuio. Hanumure ypaBHEHHUE ITOIyYSHUS NOJIMMETIIIMETAKPHIIATa, yKAXKUTE
MOHOMEp W METOJI MOITydeHHs nmoauMepa. K kakum nonnmepam — aTakKTHIECKAM HUTH H30TaKTHYECKUM — OTHOCHTCS 3TOT HOIHMep?
OtBet MoTuBHpYiiTe. Kak Hcrnonb3yeTcs MoIUMMEeTUIMETaKpUIaT?

294. VYKaxuTe, K KAKOMY BHY HOJMMEPOB OTHOCHUTCS MOJIMBHHUJIALIETAT 110 IPOUCXOXKICHHIO, XUMU-YECKOil pupoze, Gpopme
MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHuio. HammmmTe ypaBHeHHE MO-JTyYCHUS OJIMBUHIIIAIETATA, YKOKUTE MOHOMED U
METO]I Moy4eHHs nonumepa. Kaxkoe ctpoeHne — crepeoperysipHOe HIH HepETryJIsipHOe — UMeeT 3TOoT moiumep? OTBeT
MoTuBupyiiTe. Kak ncnonp3y-eTcs NoJMBUHUIALETAT?

295. VYKaxunTe, K KAKOMY BHIY HOJIMMEPOB OTHOCHTCSI KallpOH IO MPOUCXOKACHUIO, XMMHYECKOH NpHupoe, Gpopme
MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHuio. KaknmMu MeTojaMi MOKHO ITOTy4nTh KanpoH? Hammmmire ypaBHEHUS TOTyIeHHS
3TOT0 MONIKUMepa, yKaxkuTe MoHOMepHI. K kakuM mosumepam — KapOOLEITHBIM HITH TeTePOLICTHBIM — OTHOCUTCS KalpOH?

296. VYKaxuTe, K KAKOMY BHY HOJIMMEPOB OTHOCHUTCSI PE3UHA IO NMPOUCXOXKICHHIO, XUMUUECKOH mpu-poze, Gopme
MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHHIO. YKaKUTE MOHOMEP M METOJ TIOJTydCHHUS Pe3nHBI. UeM pe3nHa OTINIaeTCs OT
36ornTa? Kak ncrons3yroTcs pe3nHa i 300HUT?

297. Kakue pa3HOBUAHOCTH MONUHU30MpeHa cyuiecTByl0T? K kakuM BuaaM MOIMMEpPOB OHH OTHOCSTCSI MO NMPOUCXO0XKICHUIO,
(hopmMe MaKpoMOJIEKyJI, 10 OTHOLICHHIO K HarpeBaHnto? Hanummre ypaBHEHHs CHHTE3a 3THX Pa3HOBHIHOCTEH MOIMHU30IIPEHa,
yYKaKUTE MOHOMepEI. Kak ncrons3yeTcs mouu30-mpeH?

298. Uro Takoe nmoiauamuaHbie cMonbl? Kakue pa3HOBUAHOCTH MONHAMHUIHBIX CMOJ CYIIECTBYIOT? YKaXXuTe, K KAKOMY BHIY
MOJMMEPOB OHH OTHOCSITCS IO POUCXO0XKJICHUIO, XUMHUYECKOH Npupoje, popMe MaKpOMOJIEKyJI, IO OTHOILIEHUIO K HarPEBaHHUIO.
Harmmmure ypaBHEHUS MOIyYSHUS ITOTHAMHUIHBIX CMOJI, YKaXXUTe MOHOMEPHI. Kak MCIOIb3yIOTCS TOTMAaMHTHBIE CMOJIBI?

299. Kakue Bunbl kayuyka cymecTByroT? K kakoMy BUIy MOJIMMEPOB OHM OTHOCATCS IO IPOMCXOXKAE-HUIO, XUMUUECKOU
npupoje, GopMe MaKpOMOJIEKYJI, IO OTHOIIEHHIO K HarpeBaHuio? Hanummre ypaBHeHHs CHHTE3a pPa3HbIX BUJOB KaydyKa, YKaXKUTe
MoHoOMepbI. Kak HCIONb3yI0TCS 3TH HONUMEDPHI?

300. [epeuncnure KapOOIETTHBIC TOIUMEPHI, TIOIYYeHHBIE METOJIOM TOJIMMEPU3AIIUK, HE COJIep Kallie B OCHOBHOW IIeTIH
KpaTHBIX cBa3eil. Hanummire ypaBHEHUS UX MOyYeHUs, yKaXHUTe MOHOMepHI. Kakue u3 3THX MOIMMEpOB MOTYT UMETh
aTakTHueckoe cTpoeHue? OTBET MOTUBHpPYHTE.

301. Uro takoe pH-unaukatopsl? Kakue unaukaropsl Bel 3Haete? IIpucyTcTBue KakuX MOHOB B pac-TBOPE MOKHO
00HAPYKUTh TP TOMOIIN HHANKATOpoB? IIpuBecTH MpUMeEpHL.
302. B naTe npoOupok, copepkaiux pacTBOpsl xiopuaoB Hatpus, meau (1), 6apus, amomunus u xe-iesa (I1I), nodasunu

pactBop KOH. Yka3aTh B Kakux HMEHHO IIPOOUPKaX HaXOMAATCS PACTBOPBI ATUX coJIeH, eciu B 1-i mpoOHpKe BbINa 0cagoK Oenoro
1BeTa, B 4-if — cuHero, B 5-if — Oyporo 1Bera, a Bo 2-i u 3-i ocajika He 00pa3oBanoch. [Ipu moMONIM KaKOTro peareHTa MOXHO
OIIPEIETUTh COCTAB CO-IEPKUMOTO 2-if u 3-i mpobupok? OTBET NOATBEPIUTH YPAaBHEHUSIMU PEAKLUI B MOJIICKYISIPHOH U HOHHO-
MOJICKYJISIPHOH (hopme.

303. B msaTh IpoOMpPOK, copepKaIiuX pacTBOPHI XJIOPUAOB Kallvs, aMMOHUs, Maraus, xene3a (I1) n xanpus, 100aBHIH
pactBop NaOH. Yka3ars B KakuXx HIMCHHO IPOOHMpPKaxX HAXOIATCS JaHHBIC COJIH, €CIIH B 1-if MpoOupKe BBIIAT 0CATOK 3€JIEHOBATOTO
1BeTa, Bo 2-i u 4-if — 6enoro 1uBeTa, mpudeM Bo 2-i OH pacTBOpUIICS IIPU paz0aBlieHUH BOJIOM, a B 3-if 1 5-i mpoOHupKax ocajka He




obpazoBanock. Kak MOXKHO OIIpeAenuTs COCTaB PaCTBOPOB B 3-if 1 5-# mpobupkax? OTBET NOATBEPAUTH YPaBHEHUSIMU PEAKIIUH B
MOJICKYJISIPHOM ¥ MOHHO-MOJIEKYJIApHOH (hopMe.

304. VYka3aTe Ba XUMHYECKHX PEaKTHBA, TIPH MOMOIIN KOTOPEIX MOKHO PA3IMYUTh PACTBOPHI XJIOPH-IOB MarHWs, KaJbIUsI U
6apus. Hammcats B MOJIEKyIJISIPHOIN M HOHHO-MOJIEKYJISIPHOI (hopMe ypaBHE-HHS pPeaknuii, IPOTEKAOMINX MEXAY STUMH PeaKTHBAMH

U Ka)KIOH U3 COJIEH.

305. ITpn moMomy KakuX XMMHYECKHX PEaKTHBOB MOXHO Pa3lIMYHUTh CICAYIOUINE COSOUHEHUs HATpHs: KapOOHAT, XJIOpH,
cynbdat, pocdar u ruapokcu HaTpua. Hanmcats ypaBHEHUS peakiiiii B MOJICKYIISIPHOH 1 HOHHO-MOJIEKYJISIPHOH (opme.
306. ITpu moMoIM Kakoro yHUBEPCATBHOIO PEAKTUBA MOXKHO OMPEAENIUTh, B KAaKOH M3 MATH IMPOOHUPOK HAXOAATCS PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hamucats ypaBHEHHsI peakiuii B MOJICKYJIIPHOM W HOHHO-MOJISKYJIIPHOH hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hammcars xumudeckue GopMyInbl BEIECTB, HAXOAAMHUXCA B 3-X Konbax, ecir: 1) pacTBOPHI OKPAIIMBAIOT ILTAMS
TOpeNKy B (PUOJIETOBBIN 1BET; 2) Npy NpuiuBaHuu pactBopa AgNO3 B o6pasuax u3 1-it u 3-i ko0 BbINai TBOPOKUCTBINA 0CAIOK
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJObI — jkeNToro 1eeTa; 3) npu nodasinenun H2SO4 B oOpasiie u3 3-it Koia0bl MPOU30IILIO
OypHOe BBIZIENICHNE Ta3000-pa3HOT0 BEIIECTBA, KOTOpOe BEI3BAIO MoMyTHeHHEe pacTBopa Ca(OH)2. OTBeT mOATBEpAUTH ypaBHE-
HHUSIMH COOTBETCTBYIOIMIMX PEaKIMii B MOJIEKYISPHOI U HOHHO-MOJICKYISIPHOH opme.

308. IIpu oMol KaKUX KauyeCTBEHHBIX PEAKIUH MOXKHO Pa3iuuuTh 2 MuUHepanbHbIX ymoopenus (NH4)2S04 u KCI? OtBer
MOATBEPANTH YPAaBHEHUSAMH COOTBETCTBYIOIINX PEaKINil B MOIEKYJIIPHOI W HOHHO-MOJICKYIIAPHOH (hOopMe, yKa3aTh IIBET OCAIKOB.
309. Harmmcars xumudeckue (GpopMyInbl BeIECTB, HAXOAAMHKXCA B 3-X Koibax, ecnu: 1) pacTBOp OKpa-IIMBAET IUIaMsI TOPEITKU

B (uoseToBbIi 1BeT (00pa3ubl u3 koib 1-i u 2-if) u xenTsiit (0Opasew u3 3-i konbwl); 2) nmpu npuiMBaHuK pactBopa AgNO3 B
oOpasiie u3 koa0bl Ne2 BhINaJl TBOPOKHUCTHIN 0camok Oenoro 1BeTa; 3) npu nobdasinenun pactsopa BaCl2 B oOpasiax u3 1-i u 3-i
K00 BeIMagaeT Oernblii ocanok; 4) npu nodasneHnn H2SO4 n3menennit He nporcxonut. OTBET HOATBEPANTD YPABHEHUAMHU
COOTBETCTBYIOIIUX peakuuii B MOJIEKYISIPHOH U HOHHO-MOJIEKYJISIPHOH (opMme.

310. Kax npy nomomiy BoJbl M a30THOW KHCIIOTHI PAclio3HaTh YETHIPE MOPOIIKa — COMY, Mel, Cyibdar Hatpust u rurc? OTser
MOATBEPANTH YPAaBHEHUSAMH PEaKINi B MOJICKYJISIPHON ¥ HOHHO-MOJIEKYJISIpHOH (hopme.
311. B deTpIpex makeTax COAEpXKATCS CISTYIONINE BEIIECTBA: Cyab(aT amOMUHNS, HUTPAT Oapus, XJIOPHUI aMMOHUS, CYJIbGHUT

Hatpusl. Vcrnomb3ys pacTBOp THAPOKCHA KalMsl U OTKPBITBIN UM CyJIb(aT allOMUHUS, OOHAPYKUTh BCE OCTAJILHbIE BEIIECTRA.

OTBeT MOATBEPANTD YPAaBHEHUSIMU PEAKINl B MOJIEKYJIIPHON N HOHHO-MOJIEKYJISIPHOH (opMme.

312. Kak npu momomu nepmanranara kanmust KMnO4 MoxHO paznuuuts: a) cynboatsl xenesa (II) u (III); 6) HUTpaT M HUTPHUT
kanusi? OTBET NOATBEPAUTH YPAaBHEHUSIMU BO3MOXKHBIX OKHCIUTEIbHO-BOCCTAHOBHTENIFHBIX PEAKIIUI.

313. Kak mpu momonu auxpomara kamust K2Cr207 MoxkHO pa3nuuuTh: a) cynbghatsl sxenesa (1) u (I1I); 6) HUTpaT U HUTPHUT
Kanus? OTBET MOATBEPIUTH YPABHEHUSIMU BO3MOYKHBIX OKHCIIUTEIBHO-BOCCTAHOBUTEIIFHBIX PEaKIIUi.

314. B Tpex OaHkax 0e3 STHKETOK HaXOAATCS CIEIYIOIINE BEIIeCTBa: Cynb(aT HaTpus, Cyab(uUT HaTpus, Cynb(UA HATPHUSL.
Kak, nmest B cBoeM pactopspKEeHHH JIMIIb OJTUH PeakTuB (Kakoi?), y3HaTh, I/ie Kakas conb Haxonutca? Hamucath ypaBHEHUS

pEaKIny MEXy PEaKTHBOM U Ka)XXIOH U3 COJICH B MOJICKYJISIPHOM ¥ HOHHO-MOJIEKYJIIPHOH (opMe.

315. Kak npu momomy ruapokcuia HaTpHs, HUTparta cepedpa U Xiopuna Oapus ONpenesnuTb, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUS, HUTPAT HATPHs, XJIOPH] aMMOHHS — NIPEJICTaBIIsAeT COO0M Hccnenye-Mblit oOpasen yaoopenus? OTBeT MHOACHUTD
YPaBHEHUSMH PEakLii B MOJICKYJIIPHOM 1 HOHHO-MOJIEKYJIIPHOH (hopMe ¢ yKazaHneM LBeTa 00pa30BaBIINXCS OCAJKOB.

316. Kak npu momomy ruapokcuia HaTpus, HUTparta cepedpa u kapOoHaTa HATPUS ONPEICTHNTh, KaKoe U3 yI0OpeHuH —
HHUTPAT KaIbLus, ocdhaT aMMOHHS, XJIOPH KaIHs — IPECTaBIsACT CO00H nccienye-Mblii oOpaser ynooperns? OTBET MOICHUTh
YpaBHEHUSMH PEakLyii B MOJICKYJISIPHOH 1 HOHHO-MOJIEKYJIIPHOH (hopMe ¢ yKazaHHeM LBeTa 00pa3oBaBLINXCS OCAKOB.

317. Kax npu nmomommy rufipokcuaa HaTpusl, HATpaTa cepedpa U COJISTHON KHUCJIOTHI OIPEICIIUTh, KAKOE U3 YI0OpEeHHH —
HHUTPAT aMMOHHs, KapOoHAT Kaius, pocdat Kajws — IpeICTaBIsIeT co0oif o0pasen ynooperns? OTBET MOSCHUT YPaBHEHUSAMHI
peakIuii B MOJICKYIIPHOH I HOHHO-MOJIEKYIISIPHOH (hop-Me ¢ yKazaHHeM I[BeTa 00pPa30BaBIINXCS OCAIKOB.

318. [Tpu momoIiyM Kakux Ka4eCTBEHHBIX PEaKIUi MOXKHO MOATBEpAUTH cocTaB Tpex BemiecTs: (NH4)2S0O4, KCl, Na2S?
Harmcats ypaBHEHHS COOTBETCTBYIOIINX PEAKIUH B MOJICKYJIAPHOH M HOHHO-MOJICKYIJIIpHOH (opme.
319. HasBate Hambosee BaXKHBIE COJIH JKele3a M yKa3aTh MX MPAaKTHYECKOe 3Ha4deHHe. [Ipu MOMOIM KakuX peaknuii MOXKHO

oOHapyxuTh npucytctBue nonos xkenesa (1) u (III) B pactBope? OTBET NOA-TBEPAUTH YPABHEHUSIMH PEAKLIUN B MOJIEKYISIPHON U
HMOHHO-MOJIEKYJISIpHOH hopme.

320. ITpn moMomy KakWX Ka4eCTBEHHBIX PEaKIMi MOXKHO ITOATBEPIUTH cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Hamucats ypaBHEHHUSI COOTBETCTBYIOIIUX PEaKnuii B MOJNEKYISPHOIT 1 HOHHO-MOJICKYIAPHOH opme.

6.2. Tembl NHCBMEHHBIX PadoT

PacueTtHo-rpaduyeckas paboTa CTYJCHTOB OYHOU (OPMBI 00YIECHUS

PacuetHo-rpadmueckas padora (PI'P) Ha Temy «Xumudeckue pacaeTsl». Llenpro BeimonHerns PI'P sBnseTcs 3akpemnienue
TEOPETHUYECKNX 3HAHUH, BBIHOCHMBIX Ha CAMOCTOSTEIbHYIO PabOTy CTYACHTOB, TIO3BOJISIONINX OCBOUTH CIEIIHATIBHBIC Pa3/IeIbl
JUCHUIIUHBL

Bemonnsercs PI'P ctyaeHToM HHAMBHAYaIbHO MO PyKOBOJICTBOM MPENOIABATENS BO BHEAYAUTOPHOE BPEMSI, CAMOCTOSATEIBHO.
Cpok caun 3aKOHIEHHOH paboThI Ha MIPOBEPKY PYKOBOANTENIO yKa3bIBaeTCA B 3aaHuy. Ilocie mpoBepKH M JOpaObOTKH YKa3aHHBIX
3ameuaHuii, pabora 3ammimaercs. [Ipu momoKUTeITbHON OIIEHKE BBITIOIHEHHOH CTYAEHTOM paboTe Ha TUTYJIBHOM JIHCTE PabOTHI
CTaBUTCA - "3a4TeHO".

6.3. ®oH/1 OLIEHOYHBIX CPECTB

B teuenue cemectpa npoBoasarcs 2 npomexyTounbix konTpous (ITK1, TTK2), cocTosmux U3 BOpocoB u 3a/1a4, Mo MPOHIeHHOMY
TEOPETUICCKOMY MaTepHaiy JICSKIIUI U MPaKTHUSCKUX 3aHITHH.

ITo mucuurmumae Xumust popMamMu TEKYIIETO KOHTPOJIS SBIISIOTCSL:

TK1, TK2, TK3, TK4 - pemenue 3a7ay 1o npeacTaBIeHHbIM BapuaHTaM 3aJaHui.

TKS - Bemonuenue PI'P.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPECTB




PacuetHo-rpaduueckas pabora.

7. YHEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIVIMHBI (MOIYJIS)

7.1. PexoMenayemas JquTeparypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTCIIN

3araBue

I/ISI[aTCJILCTBO, rona

JIT.1 | T'muaka H.JL Oo6mas xumus: [yaeOHoe mocooue s CTYICHTOB Mocksa: UnTerpan-Ilpecc,
HEXUMHUUYECKUX CIIELUAIBHOCTEHN By30B] 2009
J1.2 |I'muaka HJL 3agaun U ynpaxHeHus 1o o0mmell xuMun: yaebHoe mocodue Mocksa: KHOPYC, 2011
JI1.3 | Jlyranckas M.A., XuMus: METOJUYECKUE YKa3aHU 10 U3YUEHHIO Kypca U Hosouepkacck: , 2013
ITanamosa O.1O. BBINOJIHEHUIO KOHTPOJIBHOM pabOoThI ISl CTYA€HTOB 320YHOM
(hopMBI 00yUIeHHS
JI1.4 |Jlyranckas N.A. Xumust: yaeOHOe mocoOue [ CTyICHTOB BCEX HAIPABICHUH | Hosouepkacck: , 2013
JI1.5 |Jlyranckas N.A., XuUMHS: METOIUYECKUE YKa3aHU 110 U3yUYEHHUIO Kypca U Hosouepxkacck, 2013
ITanamosa O.1O., BBITTOJTHEHHUIO KOHTPOJIBHON pabOTHI JUTA CTYICHTOB 3a09HON
[Isatauupaa E.B. (dhopmbr 00yuenus Hanpasnerus 280700 "Texnocdepnas
6e3omacHOCTB"
7.1.2. JlonosHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTENIN 3arnaBue WznarenscTBo, roj
JI2.1 | AnmapueB A. 1., Xumust : COOpPHUK 33724 U YIPAKHEHUH: YIeOHO-METOIUIECKOE HoBocubupck:
Kazaxosa A. A. nocobne HoBocubupckuii
roCyJapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2019
7.1.3. MeTtoanyeckne pa3padoTku
ABTOpBI, COCTAaBUTENN 3arnaBue WznarenscTBo, roj
JI3.1 |Jlyranckas N.A., Xumusi: COOPHUK 33724 ISl CAMOCTOSATEILHOU pabOThI Hosouepkacck: , 2008
Hpososo3onra T.H. crynenTos crienmanbHocTH 280401 - "Menuopanus,
pexynpTHBaIyA U oxpaHa 3emens", 280402 "[IpuponooxpaHHoe
obycTtpoiictBo Tepputopuii" u 270104 - "T'TC"
JI3.2 | Jlyranckas N.A., XuMmusi: COOPHUK 337a4 ISl CAMOCTOSATEILHOW pabOThI Hosouepkacck: , 2012
JposoBo3osa T.H. crynerToB HarpasieHus 280100.62 «IIpuponoobycTpoicTBO 1
BOJIOMOJIB30BaHUEY Mpoduieit «Mennoparus, peKyIbTHBALUS U
oxpaHa 3emenb» 1 «IIpuponooxpannoe 00ycTpoicTBO
TEPPUTOPUID
JI3.3 | Pe3snkun B.M. XUMMSL: MHTEHCUBHBIN Kypc IOJATOTOBKY K TECTUPOBAHUIO U Munck: TerpaCucremc, 2012
9K3aMEHY
JI3.4 |KpamenunnukoBa H. | Xumust: yueOHOe mocobue I CaMOCTOSTENBHOM paboTHI U Homkap-Omna: [II'TY, 2013
I'., BunokypoBa P. I. | mpakTH4ecKHX 3aHATHI
JI3.5 | dposoBozosa T.H., Xumust: 1a00paTOPHBIA MPAKTUKYM IS CTYICHTOB BCEX Hosouepxkacck, 2018
Manamosa O.10., HanpaBJICHUH
IIaraunena E.B.
JI3.6 |Bapennos B. K., XuMus : JMEKTPOXUMHUYECKUE IIPOLECCHI U CUCTEMBI: yueOHO- HoBocubupck: HI'TY, 2013
Cunuypuna P. E., MeTOANYECKOe mocodue
Typiso E. M.
JI3.7 |Jlyranckas U.A., Xumusi: COOPHUK 3a7a4 [UI CaMOCTOSITEIEHOM PadoTHI Hosouepxkacck, 2012
Jpososososa T.H., cryznentos HampasieHHs 280100.62 «IIpuponoobycTpoicTBO 1
[Tanamosa O.1O. BOJIONIOJIb30BaHMUE» Mpoduiieit «Menropanusi, peKyIbTUBALHS U
oxpana 3emenb» U «IIpupomooxpaHHoe 00yCTPOHCTBO
TEPPUTOPUI»
7.2. IlepeyeHsb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"
7.2.1 MH()OPMATMOHHO-CIIPABOYHBIC U TIONCKOBEIE http://www.chem.msu.su/rus/elibrary/
CHUCTEMBI
7.3 IlepevyeHb MPOrpaMMHOIo odecreyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6nuuensuonnsiit gorosop Ne502 ot 03.12.2020 r. AO

Serverl)

E 1Y AcademicEdition Enterprise (MS Windows
XP,7,8, 8.1, 10; MS Office professional; MS Windows

«CodrJlaiin Tpein»




732 Dr.Web®DesktopSecuritySuiteAnTuBupyc K3+ LY I'ocynapcTBeHHBIN (MyHUIIMIATBHBIN) KOHTPAKT Ne
PITA06150002 ot 15.06.2021 r. Ha nepenaqy
HCHCKIIIOUUTEIBHBIX [IPAB HA MCIIOJIb30BAHUE [IPOrPAMM LS
5BM OO0 «AWUTU HEHT»
7.3.3 Yandex browser
7.3.4 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod¢rJlaitn Tpeiin»
7.3.5 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.3.6 MS Office professional; Cy6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiin»
7.4 llepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 HaydHas a5eKTpoHHAS http://elibrary.ru/
OubIMoTeKa
7.4.2 ba3zer ganabx OO0 "TIpecc-Urdopm" (Korcynsrant | https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHHME JUCIUIIJIMHBI (MOY JIS)

8.1 2313 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIbI0 U TEXHUYECKUMHU
CpeZICTBaMU OOYYCHHSI, CITYKAIIUMU [T IPEACTABICHUS HHGOpMAIIMU OOJIBIION ay TUTOPHH:
Habop nemMoHcTpanmoHHOT0 000pyAoBaHus (TIEpEeHOCHOH ): HOyTOYK Mapku Asusmodel/X552M — 1
mt., npoektop Acerx113PH — lmrt., 3xpan HacTeHHBIH — | WIT.; Y4yeOHO-HarIAgHbIE TOCOOUS — 15
mrt.; Paboune mecta cTyaeHToB; Pabouee MecTo mpemoaaBaTes.

8.2 2317 CrieninanbHOE TIOMENICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEeIIbI0 M TEXHUUYECKUMHU
CpefcTBaMu 00yYeHHsI, CITyKaIllUMU [T TIpeicTaBiIeHus nHopMmarmu ayauropun: Habop
JEMOHCTPALMOHHOTO 000pYyJ0BaHUs (epeHOCHOH): HOyTOYK Mapku Asusmodel/X552M — 1 mwiT.,
npoektop Acerx113PH — lwr., 3kpan HacTeHHBIH — 1 T.; Y4ueOHO-HarIsAHbIe TocoOus — 9 miT.;
Hocka- 1 mt.; Paboune mMecta cTyenToB; Pabodee MecTo mpemoaBaTels.

8.3 2305 [ToMmemeHne yKOMITJIEKTOBAHO CIICIIMANN3HPOBAHHON MEOEIIBIO M TEXHMYECKAMH CPEICTBAMHU
00y4eHHs, CIy> KaIlUMH IS IPEICTaBICHI NH()OPMAIIIH U OCHAIIICHO KOMITBIOTEPHON TeXHHUKOI ¢
BO3MOXKHOCTBIO TIOAKIIOUEHUS K ceTu «HTepHeT» 1 oOecneueHneM JOCTyIa B AIEKTPOHHYIO
nHpopMannoHHo-00pa3zoBatenbHy0 cpexy HUMU onckoit TAY: Kommerotepsr Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mt.; Monurop Intel Celeron 430 — 1 mt.; Kadenpansras 6ubnmnorexa,

Crosbl KOMITbIOTepHBIE — 6 T.; CToa-Tym6a — 5 mT.; Crynbs — 16 mT.; TemaTndeckue miakaThl
—5mr.; Jlocka— 1 mr.; Paboume mecta ctyneHToB; Pabodee MecTo mpemopaBaters.

8.4 2313 CrnenmanbHOE TIOMEIIEHHE YKOMIUIEKTOBAHO CIIEIHATI3HPOBAHHON MEOENbI0 M TEXHHIeCKUMHA
CpeACTBaMU 00YYEHUsI, CIIy KAIUMHU AT IPeACTaBICHUS HHPOpMaLUH OONIBIION ay IUTOPUH:
Habop neMoHCTpalmoHHOT0 000pyAoBaHus (TIEpEeHOCHO# ): HOyTOYK Mapku Asusmodel/X552M — 1
mt., npoektop Acerx113PH — lmr., 3xpaH HacTeHHBIH — | WT.; Y4eOHO-HarsIHEIE TOCOOu — 15
mrt.; PaGoume mecta ctynenToB; Pabouee MecTo mpemnogaBaTes.

8.5 2317 CrienaiabHOE MOMENICHNE YKOMITJIEKTOBAHO CTICIUATU3UPOBAHHON MEOEIBIO U TEXHUYECKUMU
CpeIcTBaMU 00y4eHHs], CITy>KaIllMU JUI IpeacTaBieHus: uHpopmaiuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyI0BaHUs (IepeHOCHOM): HOyTOYK Mapku Asusmodel/X552M — 1 .,
npoekrop Acerxl13PH — lmit., 5kpaH HacTeHHBIH — | mT.; Y4ueOHO-HATIAHBIE TOcOOns — 9 mT.;
Hocka- 1 mt.; PaGoune mecta ctynenToB; PaGouee mecTo npemnoaaBaTeds.

8.6 2305 [TomenieHne yKOMIIJIEKTOBAaHO CIIEUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMU CPEICTBAMU
00yUCHUS, CITyKaIUMH JUIS TIPEICTaBICHUS HH(POPMALIMN U OCHAIIIEHO KOMITBIOTEPHON TEXHUKOH €
BO3MOKHOCTBIO TIOAKIIIOUECHNS K ceTn «HTepHeT» U 00ecnedeHneM JOCTyIIa B HJIEKTPOHHYTO
nHpopMannoHHO-o0pa3zosarenbHyto cpexy HUMU Jlorckoit TAY: Kommsroteps mapok: Intel
Celeron 430 — 1 mr.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoOHUTOD
OPTIQUESTQ - 2 mrt.; Monwurop Intel Celeron 430 — 1 mt.; Kadenpanpaas Oudmmuoreka,

Cronel koMmbroTepHBIe — 6 mT.; Cron-Tym6a — 5 mT.; Crymnbg — 16 mT.; TeMmaTHdeckue IUIaKaThl
—5mwr.; Jocka— 1 mr.; Paboune mecra cryneHToB; Pabodee MecTo mpenojaBaTens.

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIS)

1. [Tonoxenue o Tekymei arrecraiuu odydaroumuxcs B HUMUW ITAY (BBeneno B AeiicTBue mpukazoMm aupektopa Nell9 ot
14 urons 2015 1.). / HoBouepk. uHx.-mMenuop. uH-T JloHckor 'AY.-Onektpon. nan.- HoBouepkacck, 2015. - Pexxum noctyma:
http://www.ngma.su - 27.08.2016

2. Xumus : METOANYECKHE YKa3aHHs II0 MOrOTOBKE K TEKYLIEMy KOHTPOJIO JIJIsl CTYACHTOB BCeX HampasieHuil / HoBoYepk. HHK.-
menuop. uH-T Jonckoit 'AY ; coct. O.10. [llanamosa. - HoBouepkacck, 2019.

2. 5. JpoBoBo3osa, T.W. Xumust [DieKTpoHHBII pecypc] : 1ad. MpakTHKYM JUIsl cTya. Beex Hampasi. / T. W. JIpoBoBo3osa, O.
1O. IlTanamosa, E. B. [TatanmsHa ; HoBouepk. umx.-menuop. uH-T JJoHckoit 'AY. - HoBogepkacck, 2018.

3. XuMHsA: METOJl. YKa3aHHs [0 U3yd. Kypca U BBII. KOHTP. pabOoThI 1S CTY . 3a04. (POpMBI 00YH.

/ HoBouepk. nmx.-menuop. uH-T Jlonckoit 'AY, Cocrt.: O.10. Hlanamoga, T.W. IpoBoBo3oBa, HoBouepkacck, 2020.




11. JONMOJIHEHUS 1 UBSMEHEHUSA B PABOYEN ITIPOT'PAMME

B pabouyto nporpammy Ha 2022 - 2023 y4eOHBIN TOJ] BHOCATCS CICAYIOIINE AOTIOJHCHUS U U3-
MEHEHHsI - OOHOBJICHO M aKTyaJIM3UPOBAHO COJEPIKaHUE CIEAYIONINX Pa3/IeloB U MOApa3fesoB pabouen

MPOTrPAMMBIL:

8.3 CoBpemenHblIe npogeccuoHAIbHBIE 0a3bl M MHpOPMALMIOHHBbIE CIPABOYHbIE CHCTEMbI

bassr garaeix OO0 "lpecc-Nuadopm" (Koucymns-
TaHT +)

Jorosop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[Ipecc-Uudopm" (KoHCcympTaHT +)

bazpr ganaeix OO0 "PernonansHblii nHGOpMAaLu-
OHHBIA WHICKC MUTHPOBAH"

Horosop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJILHBIN HHPOPMAITMOHHBIA HHACKC ITUTHPO-
BaHHS"

basp1 nanaeix OO0 Hayunas snektponHas Oub-
JUOTEKa

JINeH3NOHHEBIH JIOTOBOD Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
JJIEKTPOHHAs OMOIMOTEeKA

bazer marapix OO0 "I'pocc Cuctem.MuabopManys
U perieHus"

Kontpakr Ne KP/I-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uubopmarus u pereHus "

Ilepeuensb noropopos IB6C o0pa3zoBaTesbHON opranuzanun Ha 2022-2023 yu. rog

Y4ebublii Cpok aeiicTBuUsI JOKY-
HaumenoBaHue T0KyMeHTa ¢ yKa3aHHeM PEeKBH3UTOB
rog MEHTa
Horoeop Ne 501-01\20 06 oka3aHun HHPOPMAIIMOHHBIX YCIYT
2022/2023 | 110 IPENOCTABICHHIO I0CTYTIA K 0azoBoit komtekn «9bC ¢20.01.2020 r. o
YuuBepcureTckas oubmmoreka ornaita» ot 22.01.2020r. ¢ OO0 19.01.2026 .
«HexcMenua»
Horoeop Ne p08/11 Ha okazaHue yCIyT IO MPEAOCTABICHUIO JI0-
CTyMAa K 3JeKTpOoHHBIM n3nanusaM oT 30.11.2017 r. ¢ OO0 «3- ¢ 30.11.2017 r. no
2022/2023 .
JarenscTBo Jlanpy PasmenieHue BHyTPUBY30BCKON JTUTEPATYPhI 31.12.2025 r.
Joul"AY na mnardhopme I5C Jlanp
Horosop Ne COB5 NeHB-171 no pazMenieH!Io Npou3BEACHUN U ¢ 18.12.2019 r. no
npeaocTasieHuto gocryna K pazaenam 9bC C3b ot 18.12.2019 31.12.2022 r.
2022/2023 | r. ¢ 000 «3BC Jlaub» C TIOCJIEYIOIIEH mpo-
Hom.cornamenue ot 24.06.2021 k Jlor NeC3b NeHB-171 ot JIOHTAITeH
18.12.2019 . ¢ OO0 «9BC Jlanb»
2022/2023 c27.04.2018 r. o
Jorosop Ne 48-11 Ha epeady NpoU3BEACHNASA HAYKU U HEHC-
OKOHYaHUSI HEUCKITIO-
KJIFOUUTEIBHBIX MIPAaB Ha €ro Ucnoib3oBaHuu ot 27.04.2018 r. ¢ CTENbHBIX IDaB Ha
®I'BHY «PocHUUTIM» P
pOU3BENICHHE
2022/2023 Horosop Ne 2-22 ot 18.02.2022 . ¢ OO0 «M3naTenbecTBo
Jlanb» Ha OKa3aHue YCIyT IO MPENIOCTABIEHIIO 10CTYA K ©20.02.2022 I 116
3JIEKTPOHHBIM M3JaHUSIM KOJUIEKIMH: «JIecHOe X034HCTBO U
19.02.2023 r.
necouHkeHepHoe neno — M3ngarenscra Jlane» ObC Jlanp u
OTJIENIbHO Ha6 KHUT U3 APYTUX Pa3/iesioB.

8.5 IlepeyeHb HH(POPMALMOHHBIX TEXHOJOTHIl U MPOrpaMMHOI0 olecrneyeHHs, UCIOJIb3Ye-
MBIX IIPH OCYILIECTBJICHHH 00pa30BaTEIbHOI0 Iponecca

Hepeqeﬂb JIMIICH3UOHHOI'0 MPOrpaMmMHOIo

o0ecreueHns

PexBU3NTHI NOATBEPKAAIONUIET0 JOKYMEHTA

[IporpammHas cucrema Juis OOHapyKEHUS TEK-
CTOBBIX 3aMMCTBOBAHHH B yT-Ie6HBIX 1 HAy4YHBIX
paborax «AnTHIUTarnar. BY3» (naTepHer-

Bepcus);

Monynp «IIporpaMMHBIH KOMIUIEKC TOMCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITHIX HCTOY-
HUKaxX CETH MHTEPHET»

T.).

JIuuensuonnsiii norosop Ne 4501 ot 13.12.2021 1.
AO «AnTtummaruary (¢ 13.12.2021 r. mo 13.12.2022

Microsoft. Desktop Education ALNG LicSAPk

CyOnuuen3nonsslii gjorosop Ne0312 or 29.12.2021 1.




OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrtJlaiin Tpeitn»
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JlomoHEeHUs 1 I3BMEHEHUS paCCMOTPEHBI Ha 3aceqanuu Kadenpsl «29» asrycra 2022 r.

BreceHHbIe NOTTOHEHNS W N3MEHEHUS yTBEpXKAaro: «29» aprycra 2022 r.

Hexan akynprera / Kpyxwunnn C.H.
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