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

OO01mmas TpyI0eMKOCTh

YacoB no yueOHOMY IUIaHY
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMocCTOsTebHas paboTa

JacoB Ha KOHTPOJIb

73ET

252

16

227

Pacnpeaeneﬂne YacCoB JUCHMILINHBI 110 KypcaM

Kypc 1

Bun 3anaruit i | PO Hroro
Jlexuun 6 6 6 6
JlaGoparopHbie 6 6 6 6
IIpaxkTuyeckue 4 4 4
Uroro ayn. 16 (16 |16 |16
KonrakTHas pabora |16 [16 |16 |16
Cawm. pabora 227 1227 | 227 | 227
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 252 (252 252|252

Buas! KOHTpOJIS HAa Kypcax:

DK3aMeH

ceMecTp

Kontponsras pabora

cemecTp




2. IEJI1 OCBOEHMUSI JUCLIUIIIMHBI (MOY.I5)

2.1]- BIaJieHHe 0a30BBIMH 3HAHMSMH (DyHIAMEHTAIBHBIX pa3/esioB (GH3UKH, XMMUH U OHOJIOTHH B 00BEME,
HEo0XOMMOM /I OCBOCHHS (PU3UUECKUX, XHMUYECKUX M OMOJIOTMYECKHX OCHOB B 9KOJIOTHHU U MTPUPOIOIIOIb30BAHMS;
METOZaMH XMMHUYECKOTO aHAIN3a, 3HAHUSIMU O COBPEMEHHBIX IMHAMUYECKHUX MpoLieccax B IPUpoJe U TeXxHOcdepe, 0
COCTOSTHHH Teocdep 3eMITH, SKOIOTHH 1 YBOIONIH OHOCc(hepsl, IMOO0ATBHBIX IKOIOTHUECKHUX TPoOIIeMax, MeTOIaMI
0oTOOpa U aHaJM3a re0JIOTHIECKUX U OMOJIOTHUYECKUX MPO0, a TaKkKe HABBIKAMH WACHTHU(HUKALINN U OTIMCAHUS
OMOJIOrMYECKOro pa3Hoo0Opasys, €ro OLEHKH COBPEMEHHBIMU METOJaMH KOJIMYECTBEHHOH 00paboTkn nHdopmannu

3. MECTO JUCIIUIIVIMHBI (MOAYJIs1) B CTPYKTYPE OBPA3OBATEJIBHOU TPOI'PAMMBI

Hukn (paznen) OIT: | b1.0
3.1 | TpeGoBaHus K NpeBAPUTEIbHON MOATOTOBKe 00y4aloIerocs:
3.1.1 | 3uats:

3.1.2 -COBPCMCHHYIO MOJCJIb CTPOCHUA aTOMa, XUMHUYCCKUEC 3JIEMCHTHI 1 UX COCANMHCHUSA; pCaKIITUOHHYIO CITIOCOOHOCTH
BCUICCTB, NEPUOANICCKYIO CUCTEMY DJIEMECHTOB B CBCTC CTPOCHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIUTEIIBHO-
BOCCTaHOBHUTEJIbHBIC CBOICTBA BCIUIECTB, XUMHUYECKYIO CBA3b; XUMUYCCKYIO I/I,HCHTI/I(I)I/IKaHI/IIO BCHICCTB; AUCIIEPCHBIC
CHUCTEMBI U UX Knaccncbnxaumo; XUMHUYECKYIO

3.1.3 | TepMOAMHAMUKY U KHHETHUKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIk:

3.1.7 | - BBIIOJIHEHUS XUMHUYECKOTO OKCIICPUMCHTA

3.2 | JucuuninHbl (MOIY/4) U NPAKTUHKH, /151 KOTOPbIX OCBOEHME JAHHOM ANCUMIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejauecTByomee:

3.2.1 [Teorpadus

3.2.2 | Obmas sKoa0rus

3.2.3 [ O3HaKoMHTeIbHAS IPAKTUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

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-uccnenoBarensckas padoTta (MoTydeHre MepBUYHBIX HABBIKOB HAYYHO-HCCIICI0BATEIECKON pabOoTHI)

3.2.12 | YuebHast TeXHONIOTHYeCcKas (IPOEKTHO-TEXHOIOTHYECKas) MPaKTHKa

3.2.13 | Oxonorus pacTeHui, KUBOTHBIX U MUKPOOPIaHU3MOB

3.2.14 | MeToap! 3KOJIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccnenoBarensckas padora (HIP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | TexHomorm4eckas (IPOEKTHO-TEXHOIOTHYECKast) MPAaKTHKA

3.2.18 | Xumuueckre U GU3NKO-XUMHUECKUE METO bl aHATH3a

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

4. KOMIIETEHLIMHA OBYYAIOIIETOCS1, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUC U TIIMHBI
(MOJY.JIST)

K-13 : Cnioco0HOCTH HCNIOIb30BATh 3AKOHBI M METO/IbI MATEMAaTUKH, €CTECTBEHHBIX, [YMAHHUTAPHBIX M IKOHOMHUYECKHX
HAYK NPH pelieHnu npogeccHoOHANBHBIX 32124

[IK-13.3 : BageeT ombpITOM UCIIONB30BAaHIE HAYIHBIX 3HAHWH JJIs PEIICHUS KOHKPETHBIX 3a/1a4 B 00J1aCTH TeXHOC(EPHO
Oe3omacHOCTH

ITIK-3 : Cioco0eH KOHTPOJIUPOBAThL CTPOSIIMECS] U PEKOHCTPYUPYeMble 31aHMs, IOMELeHUSs], B YACTH BbINOJTHEHUSI
NPOCKTHBIX PELICHUI 110 I0KAPHOI 0e30acHOCTH

IIK-3.11 : 3HaeT OrHECTOMKOCTh CTPOUTENBHBIX MATEPHATIOB U METO/IbI €€ MOBBIIICHUS




[1K-3.4 : YMeer onpenemnsTs (pacCUnThIBaTh, 000CHOBBIBATH) XapaKTEPUCTHKU HIIH ITapaMeTphl CHCTEM OOHApY>KeHHUs 1oKapa,
OTIOBELICHUS 1 YIPaBICHUS 3BaKyalllel JIFoAeH ITpHu mokape, CUCTEM MPOTHBOIABIMHON 3aIUTHI

IIK-3.5 : YMmeer 000CHOBEIBATE napaMeTpbl CUCTEM IMOKAPOTYLICHHN A, B TOM YHCJIC HAPYIKHOI'O U BHYTPEHHETO
MIPOTUBOIIOKAPHOT'O BO,I[OCHa6)K€HI/I$I

IIK-3.8 : 3naer METOAbI MPOTHO3UPOBAHUSA B3pI)IBOHO)KapHOI71 00CTaHOBKH U MPOTHO3UPOBAHUS OITACHBIX (l)aKTOpOB To’kapa

IIK-5 : Cnioco6en pa3padaTsiBaTh MEPONPHUATHS M0 CHHKEHHIO MOKAPHBIX PUCKOB

[IK-5.9 : 3naer roprourie U B3pbIBOONACHBIE XaPAaKTEPUCTUKH BELLIECTB U MATEPHAIIOB

5. CTPYKTYPA U COAEPKAHME IMCLHUILINHBI (MOY.JI5T)

Kon HaumeHoBanue pa3nesioB u Cemectp / | YacoB | UnaukaTtopsl | Jluteparypa | HuTepaxr. [pumeyanne
3aHATHSA TeM /BUA 3aHATUS/ Kypc
Pazpnen 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 H3ydeHue TeopeTu4ecKoro 1 17 MK-13.3TIK- | JIL.1JI1.2 0
Marepuaina. Beimonnenue 5.9T1TIK-3.4 JI1.3
KOHTpPOJIBHOH paboTel. /Cp/ ITK-3.5 IIK- JI1.4J12.1

3.8 IK-3.11 J2.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5
21022
1.2 OcHoBHBIE 3aKOHBI XUMuUH /I1p/ 1 0.5 MK-13.3 TIK- | JI1.1 JI1.2 0
59T1IK-3.4 J1.3
MK-3.5 TIK- JI1.4J12.1
3.8 IK-3.11 JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2122
Paznen 2. 2. Crpoenue aToma.
Ilepuoanyeckas cucrema
jemenToB JI.U. MeHnaeseeBa.

2.1 Crpoenue atoma. [lepumoguueckas 1 0.5 ITK-13.3 TIK- JIT.1JI1.2 0
cuctema 3nementoB J[. 1. 5.91IK-3.4 JI1.3
Menneneena. /Jlex/ I1K-3.5 TIK- JI1.4J12.1

3.8 IK-3.11 JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2122

2.2 N3ydenue TeopeTudeckoro 1 15 TIK-13.3 TIK- JI1.1J11.2 0
matepuana. [Tonrotoeka u 59I1IK-3.4 JI1.3
BBITIOJTHEHNE KOHTPOJIBHON ITK-3.5 TIK- JI1.4J12.1
paboter. /Cp/ 3.8 [IK-3.11 J12.2J12.3

J12.4 J12.5
JI2.6J13.1
JI3.2JI3.3
JI3.4 JI3.5
2122
Pasgen 3. 3.XumMuueckas cBA3b U
CTPOEeHHe MOJIEKY.I.




3.1 Xumuueckas CBA3b U CTPOCHHUE 0.5 | IK-13.31IK- | JI1.1J1.2
MOJIEKYJI. 5.9T1TIK-3.4 JI1.3
Tuns XUMHUYECKON ITK-3.5 TIK- JI1.4J12.1

CBSI3U U UX 3.8 1IK-3.11 JI2.2J12.3
xapakrtepuctuka. CTpoeHue u J12.4 J12.5
CBOICTBa MOJIEKYJI. JI2.6J13.1
/JTex/ JI3.2J13.3

JI3.4 JI3.5
21022

3.2 PaGota ¢ anekrpoHHO 15 ITK-13.3 TIK- JIT.1JI1.2
O6nOIIOTEKOM (ITOATOTOBKA K 5.9 IIK-3.4 JI1.3
71a00PaTOPHBIM 3aHATHAM) I1K-3.5 IIK- JI1.4J12.1
BrinosnHeHue KOHTPOJILHOM 3.8 TIK-3.11 JI2.2J12.3
padoThI J12.4 J12.5

/Cp/ J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2132
Pa3nen 4. 4.9Hepreruka
XHMHMYECKHX MPOLeCCOB.

4.1 DHepreTuka XUMHUECKUX 1 IK-13.31IK- | JI1.1JI1.2
MPOLIeCCOB. XUMUYECKas 5.91IK-3.4 JI1.3
KMHETHKA. DHEPreTHYecKue IK-3.5 IIK- JI1.4712.1
3¢ PEKThl XUMUIECKUX PEaKnuil. 3.8 TIK-3.11 J12.2J12.3
BHyTpeHHsst sHEprus u JI2.4 J12.5
sHTanbIUA. TepMoxumus. 3aKoH JI2.6J13.1
I'ecca. TemoTa oOpa3oBaHus JI3.2J13.3
XUMHAYECKUX COETUHEHHUI. JI3.4 JI3.5
[ToHsTHE 00 PHTPOITMH U SHEPTHH 2132
I'm66ca. CkopoCTh XUMHIECKHX
peakuuii, BIUsSHUE Ha Hee
Pa3IHYHbIX (PaKTOPOB.

XHUMHYECKOE paBHOBECHE.

IIpunnun Jle-1llarense.

/JTex/
4.2 CKOpOCTb XMMHUYECKUX PEaKIUi U 2 ITK-13.3 TIK- JIT.1JI1.2
XUMHUecKoe paBHoBecue /J1ab/ 59I1IK-3.4 J1.3
[K-3.5 TIK- JI1.4J12.1
3.8 IIK-3.11 JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
2132

4.3 M3yuyeHne TeopeTudecKkoro 15 TIK-13.3 TIK- JI1.1J11.2
matepuana. [Tonroroska k 59I1IK-3.4 JI1.3
nabopaTopHOi padoTe. IK-3.5 TIK- JI1.4712.1
BeinonHeHnue KOHTPOIbHOR 3.8 IIK-3.11 JI2.2J12.3
paborsL. /Cp/ J12.4J12.5

JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
2122
Pazgean 5. 5. O6masn
XapaKTePHCTHKA PACTBOPOB.
PacTBOpBI 3JIEKTPOJIMTOB.
5.1 Peaxknuu B pactBOpax 2 TIK-13.3 TIK- JI1.1J11.2
3eKTpOouTOB. /J1ab/ 5.9T1IK-3.4 JI1.3
I1K-3.5 IIK- JI1.4J12.1
3.8 TIK-3.11 J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5

0132




52 OOmas xapaKTepucTuka 1 MK-13.3TIK- | JI1.1J11.2
pacTtBopoB. CItocOObI BEIPasKEHHUS 5.9T1TIK-3.4 JI1.3
COCTaBa pacTBOPOB. ITK-3.5 TIK- JI1.4J12.1
PacTBOpBI 3IEKTPOIUTOB. 3.8 IIK-3.11 JI2.2J12.3
DAeKTpOIUTHIECKAS J12.4 J12.5
muccormanus. Knaccugukarys JI2.6J13.1
3JIEKTPONUTOB. Teopusi CHIIbHBIX JI3.2J13.3
JJIEKTPOIUTOB. 3aKOH pa30aBIeHUSL JI3.4 JI3.5
OctBanbaa. 'maponus coneit 21

/JTex/

53 Pabora ¢ aneKTpoHHOM 10 IK-13.3 TIK- JIT.1J11.2
O6uOIMOTEKOH (MTOATOTOBKA K 5.9TIK-3.4 JI1.3
71a00PATOPHBIM 3aHSATHSM). ITK-3.5 TIK- JI1.4J12.1
BoinonHenue KOHTPOIBHOM 3.8 IIK-3.11 JI2.2J12.3
paboTsI J12.4J12.5

/Cp/ JI2.6J13.1
JI3.2J13.3
JI3.4 J13.5
31
Pa3nen 6. 6. lucnepcHblie
CUCTEMbI M KOJIJIOHIHbIE
PacTBOpHI
6.1 JucnepcHbie CUCTEMBI U 0.5 TIK-13.3 TIK- JIT.1J11.2
KOJUTOHHbIE pacTBOpHI /IIp/ 591IK-3.4 J1.3
IIK-3.5 TIK- JI1.4J12.1
3.8 TIK-3.11 J12.2712.3
J12.4J12.5
J12.6J13.1
JI3.2JI3.3
JI3.4 J13.5
31

6.2 H3ydenue TeOpeTHIECKOro 15 IK-13.3TIK- | JI1.1JI1.2
marepuana. [logroroeka 591IK-3.4 JI1.3
MIpaKTHYeCKOH padoTe. IK-3.5 IIK- JI1.4J712.1
BeinonHeHue KOHTPOIbHOR 3.8 IIK-3.11 J12.2J12.3
pabotsl. /Cp/ J12.4 J12.5

J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
31
Paznen 7. 7. OxkucaureabHO-
BOCCTAHOBUTEJbHBIE PEAKIMH.
OCHOBBI 2J1eKTPOXUMMH.
7.1 Peaknuu okuciaeHus- 2 TIK-13.3 TIK- JIT.1J11.2
BoccTaHoBIeHuUs. /J1ab/ 5.9TIK-3.4 JI1.3
ITK-3.5 IIK- JI1.4J12.1
3.8 IK-3.11 J2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
31

7.2 Pabora ¢ anmeKTpoHHOM 15 ITK-13.3 TIK- JIT.1J11.2
OuOMMOTEKOH (TIOJArOTOBKA K 5.91IK-3.4 JI1.3
71a00paTOPHBIM 3aHSITHSIM). MK-3.5 TIK- JI1.4J12.1
BrimonHeHne KOHTPOJIBLHOM 3.8 TIK-3.11 JI2.2J12.3
paboThL. J12.4 J12.5

/Cp/ J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5

31

Pasznen 8. 8. KommiekcHbie
coeIMHEeHHs




8.1 H3ydenue TeopeTu4ecKoro 20 MK-13.3 TIK- | JIL.1JI1.2
Marepuaa, BHITOJHEHUE 5.9T1TIK-3.4 JI1.3
TEOPETUUECKHX 3aJaHuH, peleHne ITK-3.5 TIK- JI1.4J12.1
3a1ad. 3.8 IK-3.11 J12.2J12.3
BrinonHenue KOHTPOJIBHOM J12.4 J12.5
padoTHI. JI2.6J13.1
/Cp/ JI3.2J13.3

JI3.4 JI3.5
31
8.2 KommuiekcHble coenmunenus. /T1p/ 0.5 MK-13.3 TIK- | JI1.1 JI1.2
59T1IK-3.4 J1.3
MK-3.5 TIK- JI1.4J12.1
3.8 IIK-3.11 JI2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
31
Pa3nen 9. 9. Xumuueckas
uaeHTHGuKanus

9.1 N3ydenue TeopeTHUecKux 15 IK-13.31IK- | JI1.1JI1.2
BOITPOCOB, BBITIOJTHEHUE 5.91IK-3.4 JI1.3
TEOPETUUECKHX 3aJJaHHH, pelIeHHe [TK-3.5 K- JI1.4J12.1
3amad. /Cp/ 3.8 IK-3.11 J12.2712.3

J12.4 J12.5

J12.6J13.1

JI3.2J13.3

JI3.4JI3.5
31

9.2 KauecTBeHHOE 1 KOJIMYECTBEHHOE 1 ITK-13.3 TIK- JIT.1JI1.2

ompeneneHue BemecTna /Jlex/ 5.9 TIK-3.4 JI1.3
IK-3.5 TIK- JI1.4J12.1
3.8 IIK-3.11 JI2.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
31
Pazpnean 10. 10. Koppo3us
MeTAJJI0B

10.1 Koppo3zus MeTannoB B KUCIIOH 0.5 ITK-13.3 TIK- JIT.1JI1.2
HeuTpansHOM cpene. CocTaBieHUe 5.91IK-3.4 JI1.3
3JIEKTPOXUMHUYECKUX IIPOLECCOB, [TK-3.5 TIK- JI1.4J12.1
MIPOTEKAIOIINX PU TOBPEKACHUN 3.8 IK-3.11 JI2.2J12.3
KaTOIHBIX U AHOJIHBIX TIOKPBHITUH. J12.4 J12.5

/Mp/ J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5

31

10.2 Pemenne 3amay. 10 ITK-13.3 TIK- JIT.1J11.2
Pabora ¢ anexkTpoHHOM 5.9TIK-3.4 J1.3
OMOTMOTEKOM. ITK-3.5 T1K- JI1.4J12.1
BrinosnneHne KOHTPOJILHOM 3.8 IIK-3.11 JI2.2J12.3
paboTEL. J12.4 J12.5

/Cp/ J12.6J13.1
JI3.2J13.3
JI3.4 J13.5

31

Paznen 11. 11. Ctpoenue
OpPraHMYecKUuX coeIMHEeHHUI.
IIpenenbHbIe YrieBOA0POAbI




11.1 Teopust XUMUYECKOTO CTPOCHUS 1 MK-13.3 TIK- | JIL.1JI1.2
OpPraHUYECKUX COCMHEHUH. 59I1IK-3.4 JI1.3
DNEKTPOHHOE U ITK-3.5 TIK- JI1.4J12.1
NIPOCTPAHCTBEHHOE CTPOCHHUE 3.8 IIK-3.11 JI2.2J12.3
OpPraHUYECKUX COCAMHEHHMH. J12.4 J12.5
XapakTepHble peakiuu s JI2.6J13.1
OpPraHUYECKUX COCAUHEHHMH. JI3.2J13.3

/JTex/ JI3.4 JI3.5
31

11.2 PaGota ¢ anekrpoHHO 10 ITK-13.3 TIK- JIT.1JI1.2
OMOIHOTEKOH. 5.9 TIK-3.4 JI1.3
BeinonHenue KOHTPOIBHOI I1K-3.5 IIK- JI1.4J12.1
paboThI. 3.8 TIK-3.11 JI2.2J12.3

/Cp/ J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
2122
Paspen 12. 12. HenpeneabHble
YIJ1€BO10POABI

12.1 HenpeznenbHble yrieBoAOpOIbL. 0.5 T1IK-13.3 TIK- JI1.1 J11.2
Ankensl, Ankunbl. CTpoeHue. 5.91IK-3.4 JI1.3
M3omepus. CpoiicTsa. [TK-3.5 K- JI1.4J12.1
IIpumenenue. 3.8 TIK-3.11 J12.2J12.3

Mp/ J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4JI3.5
31
12.2 Pemrenwne 3agaq u 10 ITK-13.3 TIK- JI.1JI1.2
ynpaxuenuid. /Cp/ 5.9 TIK-3.4 JI1.3
IK-3.5 TIK- JI1.4J12.1
3.8 IIK-3.11 JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
31
Paznen 13. 13. CnupThl,
aJibJerubl U KeTOHbI,
Kap0OHOBbIE KUCJIOTHI

13.1 CrnupTsl, alIbJETU/IBI U KETOHBI, 0.5 ITK-13.3 TIK- JIT.1 JI1.2
KapOOHOBBIE KHCIIOTEHI. 5.91IK-3.4 JI1.3
XapaKTepHble XUMU- [K-3.5 TIK- JI1.4J12.1
YECKUE PEeaKIvu. 3.8 TIK-3.11 JI2.2J12.3

Mp/ J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
91

13.2 M3yuyeHue TeopeTuieckoro 15 TIK-13.3 TIK- JI1.1J11.2
Marepuana. BeimonHnenue 5.91IK-3.4 JI1.3
KOHTPOJILHOM padoThl. /Cp/ IK-3.5 TIK- JI1.4712.1

3.8 TIK-3.11 J12.2J12.3
J12.4 J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5
91

Pa3nen 14. 14. ApomaTtuueckue
YIJIEBOIOPO/BI




14.1

BeH30J1bI ¥ €10 TOMOJIOTH.
®denousr. /TIp/

0.5

IK-13.3 TIK-
59I1IK-3.4

IK-3.5 IIK-
3.8 IIK-3.11

JI1.1J11.2
J1.3
JI1.4712.1
JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
o1

14.2

PaGota ¢ anekrpoHHO
mureparypoi. /Cp/

15

ITK-13.3 TIK-
5.9 IIK-3.4

I1K-3.5 IIK-
3.8TIK-3.11

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
Ol

Pazpea 15. 15. CioxHble 3¢gupsl,
JKHPBI. YTJIeBOJbI

15.1

CrnoxHble 3QUPHIL, )KUPBHIL.
XapakTepHble XUMHIECKHE
peaxuym. /TIp/

0.5

IIK-13.3 TIK-
59I1IK-3.4
IK-3.5 IIK-
3.8 TIK-3.11

JI1.1J11.2
J1.3
JI1.4712.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4 JI3.5
€]

15.2

N3ydenue TeopeTn4ecKkoro
Martepuana. Pemenne 3agaq. /Cp/

15

I1K-13.3 TIK-
5.91IK-3.4

I1K-3.5 IIK-
3.8TIK-3.11

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
Ol

Pa3nen 16. 16. beaku.
IMonumepsl.

16.1

benku. CtpoeHnue.
IMomumepsl, moJIMMepHBIS
MaTepHUAaITbl, UX TOJyIeHHE.
/JTex/

ITK-13.3 TIK-
5.91IK-3.4
IK-3.5 IIK-
3.8TIK-3.11

JI1.1J11.2
J1.3
J11.4712.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
Ol

16.2

BrinonHeHue KOHTPOJILHOM
pabotsl. Pemenue 3agau /Cp/

15

ITK-13.3 TIK-
59T1IK-3.4

I1K-3.5 IIK-
3.8 IIK-3.11

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
o1

Paznen 17. 17. KonTpoJb




17.1 IToaroroBka Kk UTOrOBOMY 1 9 TIK-13.3 TIK- JI.1J11.2 0
KOHTPOJIKO OCBOEHUS IUCIUTUIMHBI 59I1IK-3.4 JI1.3

B (hopMme dK3aMeHa /DK3aMeH/ IK-3.5 TIK- JI1.4712.1
3.8 IK-3.11 J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2 J13.3
J13.4 J13.5
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6. POHJ OIEHOYHbBIX CPEJCTB

6.1. KoHTpoJIbHBIC BOIIPOCHI M 3a/IaHUSI

L. OCHOBHBIE 3aKOHBI XMMHH: 3aKOH COXPaHEHHs MAacChl U SHEPruH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPAaTHBIX
OTHOLLIEHUH, 3aKOH SKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XHMHU: 3aKOH 0ObEMHBIX OTHOIICHUH, 3aKOH ABOTaIpO M €ro CIEeICTBHs. MEeTOIbI ONpeaeIeHHs
MOJIEKYIISIPHBIX MaccC ra3oB.

3. [Iepuoanueckuii 3akoH u nepuoanueckas cucrtema Jl. . Mengeneesa. Ilepuonpl, rpynnsl ¥ HOATPYIIBI TEPHOINYECKON
cucteMbl.CBA3b CTPOCHUS aTOMA C I0JIOKEHUEM 3JIEMEHTOB B IIEPUOJUUECKON CUCTEME.

4. Crpoenne aroma. IToctynarter bopa.

5. KBaHToBbBIE YnCna, UX QU3NUECKUN CMBICI.

6. DreKkTpoHHas opOUTaNb M «KBaHTOBasA suerkay. [Ipuarmn [laynm. [Ipasumo XyHna.

7. CemelicTBa s-, p-, d- i f- 377eMEHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJICKTPOHHBEIE (POPMYIIBI HIICMEHTOB.

8. 3aBHCUMOCTH CBOMCTB aTOMOB OT CTPOEHHUS MX DJIEKTPOHHBIX 0007I0YeK. DHEPrusl HOHU3AIUHN U CPOJCTBO aTOMa K
JJIEKTPOHY.

9. Tunbel XMMHYECKOH CBSI3U, UX OCOOCHHOCTH.

10. Xumuueckas cBA3b U €€ OCHOBHBIE XapPAKTEPUCTHKHU.

1. KoBaneHnTHas xuMuueckas cBs3b, €€ pa3HOBUIHOCTH. MeTO/ BaJeHTHBIX CBA3€il.

12. Crioco0bI 00pa30BaHus KOBAICHTHON XMMHUYECKOM CBA3H.

13. I'mbpuau3anus aTOMHBIX SJIEKTPOHHBIX opOuTaneil u e€ BUIBL.

14. INonspHOCTS XUMHUUECKOH CBSI3H. DIEKTPUUECKUII MOMEHT JUIONS MOJEKYIIBI.

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

16. BopoponHas cBsi3b, €€ 0COOEHHOCTH M BIMSIHAE Ha CBOWCTBA BEIICCTB.

17. Tepmoxumusi,ee OCHOBHBIE Ompe/eneHus. 3akoH ['ecca U ero ciencTBHe.

18. BHyTpeHHs1s1 SHEpIrust U SHTANBNHA. DHepreTHyeckue dPpGEeKThl XUMHUYECKUX MPOLECCOB.

19. Makpo-u MUKpPO COCTOSIHUE BellecTBa. BeposSTHOCTb COCTOSHUS CUCTEMBI U SHTPOIHS.

20. HampaBieHHOCTE caMOIPON3BOIBHOTO MPOTEKAHMS XUMHUIECKUX peaknuil. DHeprus ['nbdoca.

21. Xumudeckas: kuHeTuka. CKOPOCTh XMMUYECKHX PeakIMi B TOMOTE€HHOH M TeTepOreHHON CHCTEME.

22. BnvsHue npupoabl pearupyomux BEIECTB U TEMIIEPATYPbl HA CKOPOCTh XMMHUUYECKOH peakIyu.

23. Bnusinue xaTanusaTropa Ha CKOPOCTh XMMHYECKOHM peakuuu. MexaHus3m JIeHCTBUS KaTalln3aTtopa.

24. O6parnMele 1 HEOOPATUMBIC XUMHUYECKHE PEAKINH. XUMHUIECKOE PABHOBECHE.

25. Cwmemenue xumudeckoro papHoBecus. [Ipunnun Jle-IlaTense.

26. Bopna, eé ¢usuueckue cBoiictBa. JlmarpaMmma COCTOSIHUSI BOJIBI.

27. AHoMasbHbIE CBOWCTBA BOJBI, UX IIPUYUHA U POJb B IIPUPOJE.

28. PactBopsl. ['uapatnas Teopus . . MenneneeBa. TemnoBbie 3G GEKTH pacTBOPEHUSL.

29. PacTBOpHMOCTB TBEPABIX BEIIECTB B KHUIKOCTAX.

30. PacTtBOpUMOCTH Ta30B B JKHUIKOCTSX.

31. KonueHTpanus pactBopos, €€ BUIBL.

32. OcMoc, ocMoTHUYEeCKOe JaBleHHe pacTBOpPoB. 3akoH BaHT — ['odda 11 pacTBOPOB HEAIEKTPOIUTOB U NEKTPOIUTOB.
33. IToHnxeHue naBjieHHUs HACHILIEHHOTO Mapa PacTBOPUTENS Hal pacTBOpPOM. 3akoH Payis u1sl pacTBOPOB HEIIEKTPOIUTOB
U 3IEKTPOJIUTOB.

34. INoBeIIeHNE TeMIEpaTyphbl KUTIEHHs PacTBOPOB. 3aKoH Payns Ui pacTBOPOB HEIIEKTPOIUTOB U NIEKTPOIUTOB.

35. Ionmxkenne TeMneparypsl KpHCTaJUIM3aluU pacTBopa. 3aKoH Payns 1 pacTBOPOB HEINEKTPOIUTOB M AIEKTPOIUTOB.
36. Teopust >MEKTPOIUTHUECKON TUCCOLUAIIUH.

37. IMpumennmocts 3akoHOB Baut—Todda u Payns x pacTBopam 3JI€KTPOIHUTOB.

38. Crnabpble 3JIEKTPOIUTHI, UX JUcconManus. 3akoH pazbaBneHus OcTBanbiaa.

39. CUIIbHBIC AJIEKTPOJIUTHI, UX AMCCOIUAIMs. AKTUBHOCTh HOHOB.

40. Peaxunn noHHOTO OOMEHa B PacTBOPAX AIEKTPONUTOB. Y CIOBHS HEOOPATHMOCTH PEaKIHH.

41. OnekTpoauTHUecKas Auccouuanus Bojasl. HelTpanbHble, KUCIbIE U MIENIOYHBIE PACTBOPHI.

42. Bonopoausrit nokazarens. llkana pH, metons! onpenenenust pH.

43. I'uoponus, ero KOJMYECTBEHHBIE XapaKTEPUCTHKH. 3aBUCUMOCTh THIPOIU3a OT KOHIIEHTPaluu U TeMIepaTypbl pacTBOpa.
44. I'mpponus conei u ero BUABI (Ha MpUMeEpe YPaBHEHUH THAPOJIN3a COOTBETCTBYIOMINX COJICH).

45. JlucriepcHbIe CHCTEMBLUX KJIAacCHU(UKaLUs 110 arperaTHOMy COCTOSTHHUIO (a3.

46. JlucriepcHbIe CHCTEMBI, X KJIaCCH(UKALKS 110 CTETICHN JUCIEePCHOCTH. CBOOOIHO- U CBS3HO AUCIICPCHBIC CHCTEMBI.
47. YcToHYnBOCTh TUCHEPCHBIX cHCTeM. DaKTOPHI CTAOMIIH3ANH AUCTIEPCHBIX CHCTEM.

Bompocs! 1uis TpoBeIeHNsI HTOTOBOTO KOHTPOJIS B (hOpMeE 3K3aMeHa:




48. CopOuust 1 e€ BUIBL.

49. Komnounnsie pactBopsl. CTpoeHHE KOJUIOWAHONW MUIICIUIBI.

50. Koarymsmus KoaIonaHEIX pacTBOPOB U (haKTOPHI, €€ BRI3BIBAIOIINE.

51. Tunel OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PEaKLIUM.

52. Peakuuu oxuciienusa. Bakneiime BocCTaHOBUTEIIN.

53. Peakiun BoccraHoBiIeHUs. BaxkHele OKUCIUTENH.

54. OKHCITUTENbHO-BOCCTAHOBUTEIbHASI TBOHCTBEHHOCTb.

55. DIEKTPOXUMHYECKHE CHCTEMBI. DIEKTPOIHbIE MTOTEHIIUANIBI M DSl HAIPSDKEHUI METalIoB.

56. INonsiTue xuMuyeckoil uneHTudukanu. KayecTBeHHbIC peakiMy HA UOHBI.

57. Komrurexcurie coenmaenns. Teopus ctpoenns Beprepa. Homenknarypa. [lepBudHas M BTOpHYHAs AUCCOIMALIHS.
58. Kopposust meTanioB u ee BUJIBI.

59. MeTo/1bl 3alUThl OT KOPPO3UU METAJIIOB.

60. OCOOCHHOCTH CBOMCTB aroMa yriiepoja B OPraHHYCCKUX COSTUHEHHIX

61. XapakTep XMMUYECKUX CBS3€H M BAJICHTHOCTh YIVIEPOAA B OPraHUYECKUX COCIUHEHUSX.

62. Teopus cTpoeHus opranudeckux coequHenuit A.M. Byrneposa.

63. Baxneiimve nmoHATHSI OPraHMYECKON XUMHUU

64. SIBnenue nzomepuu

65. I'omonoruyeckuii psg. I'omonoru.

66. YTeBogOpOAHbIE PAIUKAIIBL.

67. Kraccudukanus opraHHYecKUX COeTMHCHHH.

68. [Ipuposa u TUIBI XUMUYECKHX CBSA3€H B OPraHMYECKUX COEAMHEHUSX.

69. THUmbl XUMUYECKUX CBA3EW B OPraHMYECKUX COeTUHEHUsX. OCHOBHBIE THIBI XUMHYECKHX PEAKIMH B OpPraHUYEeCKOi
XUMUHU.

70. AukaHbI (TIpeneNTbHbIe WIIH HACHIIIEHHbBIE YTIIeBOXOPOALL, mapaduusl). HomeHKIaTypa, Qusndeckue, XUMHIeCKHe
cBoiicTBa. [lonyuenue, npumenenue. L{uknoankaxsl.

71. AnkeHbl (3TUIICHOBBIE yraeBoAopoabl). Homenknatypa, ¢pusnueckue, XuMuueckue cBoiicta. [lomydenue, npuMeHeHue.
72. AJKUHBI(aI[CTUIICHOBBIC yTiIeBoAopobl). HoMeHkatypa, dpusndeckue, XUMUYecKre cBoiicTra. [lomydenue,
MpUMEHEHHE.

73. JlreHOBBIE YTIIEBOJOPOBI (ANKaIUeHBI)

74. Apomatryeckue yrieBonopoasl. HomeHkinarypa, gusndeckue, XuMuueckue cBorcTpa. [lomaydeHne, npuMeHEHHE.
75. Cruprtel. [Ipenenpabie MHOTOATOMHBIE criupThl. DeHonbl. HoMeHkmatypa, pusndeckne, XUMUIECKAE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

76. Anbnreruasl 1 KeToHsl. HoMeHknaTypa, Gpusnueckue, XuMuueckue cBoiictpa. [lomydenue, mpuMeHeHue.

77. Kap6oHoBsie kucioTsl. HoMeHKNaTypa, Gpu3ndeckue, XMMUIECKHe CBOMcTBa. [lomydeHue, mpuMeHeHHE.

78. Crnoxwnble 2¢pupsl. HomMeHknaTypa, Qu3ndeckie, XuMHUUeCKUe cBoicTBa. [lomydeHue, mpuMeHEeHHE.

79. bronoruuecku BaxkHble OpraHudecKue BewecTsa. Kupbl

80. Buonornuecku Ba)kHbIE OpPraHUYECKUE BELECTBA. YTJIEBO/bI

81. A3oTocozepxaliue OpraHn4ecKue CoeAMHeHus. benku

82. IMommmepst. Kimaccudukanus. CrocoOsl nomydeHus

3amgaHus I KOHTPOJIBHOH PaboTHI

Kaxplil cTyIEHT BBINONHACT KOHTPOIBbHYIO Pab0Ty B COOTBETCTBHHU C BAPHAHTOM 3aJaHHs, OIPEIENIAEMOro 0 IBYM MOCIESTHUM
mu¢pam ero mudpa, To €CTh HOMEpa CTYICHIECKOTO OMIIeTa U 3a4€THON KHIDKKH.

ITepeueHs 3aad BceX BapHaHTOB IPHBEACH B Tabuuie 1.

No BapuanTa Howmepa 3agannii KOHTPOJBHON pabOTHI
Homepa TeM KOHTPONBHOH paboTHI
1 2 3 4 5 6 7 8 9 10 11

1 11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306 321

2 2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314 329

3 7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318 334

4 16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302 335

5 18 39 46 77 82 109 138 141 180 182 196
201 237 245 267 300 309 326

6 4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313 324

7 1 26 57 67 97 101 133 154 170 189 193
212 222 257 276 292 319 337

8 5 32 60 72 81 110 139 142 165 183 198
215 227 260 280 282 307 340

9 19 34 47 78 85 119 121 155 174 186 194

220 231 248 261 287 320 327

12




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

17
203

207

208
14
216
20
204

209
13
213

218
12
206
10
211
15
219

202
14
213

220
12
209
19
214

201

203

207
11
210

215
15
218

204
20
208

211
13
216

205
16
212
18
217
10
206
17
219

201
10
211
16
202

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

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

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

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

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

127
322
124
332
130
333
135
336
140
323
126
325
131
338
136
328
128
330
137
339
132
331
130
326
139
328
122
335
137
339
124
332
127
329
131
324
121
330
126
331
132
334
134
321
138
333
123
336
133
322
125
337
140
323
128
327
135
338
129
340
136
325
127
331
134
322
121
337

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

187

181

184

187

182

188

183

185

189

186

190

182

188

183

185

181

186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

199

191

196

192

197

193

198

194

199

195

200

192

194

198

191

197

193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198




44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

71

19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204
206
212
15

218
207

11
213

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

48
242
41
253
49
256
55
243
58
248
60
251
44
254
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78 20 29 45 67 86 115 125 148 173 185 194

208 239 251 270 298 318 325

79 10 37 58 78 99 109 135 157 178 190 196
214 236 252 278 300 312 338

80 12 28 46 68 91 108 126 149 169 186 195
215 225 258 272 287 309 326

81 5 35 46 62 87 106 136 143 164 181 191
202 221 243 263 282 304 329

82 14 39 55 75 97 119 121 154 178 189 196
201 233 260 275 291 310 335

83 18 21 59 79 83 104 125 159 173 183 192
208 234 244 261 281 312 339

84 4 28 41 71 91 111 139 152 161 186 197
220 240 253 269 298 319 321

85 1 26 44 61 81 102 122 141 167 184 195
203 222 241 262 283 301 324

86 13 22 47 64 88 112 126 147 168 187 200
209 224 248 270 286 305 327

87 16 24 50 66 92 117 128 160 174 190 193
214 226 250 274 292 308 330

88 20 29 56 69 95 120 131 144 169 182 199
204 229 256 277 295 320 336

89 2 31 58 72 82 101 133 150 162 184 194
205 235 257 280 299 314 338

90 9 36 45 74 93 108 135 155 170 188 198
215 238 242 264 284 316 325

91 6 40 51 76 100 116 140 156 175 181 192
218 223 245 271 289 302 331

92 15 23 42 80 84 103 123 142 179 183 195
206 227 251 278 294 317 322

93 19 30 57 63 98 113 129 153 165 186 191
210 230 254 265 296 306 337

94 3 34 60 67 85 118 124 157 171 185 200
216 236 258 276 300 303 340

95 7 37 43 73 94 105 130 145 176 189 196
217 225 246 266 285 313 323

96 12 38 52 65 96 109 134 158 180 190 193
207 228 259 272 288 307 332

97 8 25 48 68 86 114 137 148 163 184 198
211 237 247 279 293 311 328

98 17 27 53 77 89 115 127 146 166 188 194
219 231 225 267 297 318 333

99 10 32 54 78 99 110 132 149 172 182 199
213 239 249 273 290 309 334

100 11 33 49 70 90 107 138 150 177 187 197
212 232 252 268 287 315 329

IlepeueHb BOIIPOCOB KOHTPOJIBHOM pabOTHI

1. Uro Ha3bIBaeTCsl SKBUBAJICHTOM 3JieMeHTa? UTo Takoe SKBHBaJeHTHas Macca? DKBUBAICHTHBINH 00bem? Paccunrath

SKBUBAJIECHTHBIE MAcCChl yIIIepoa, UCXO/s U3 COCTaBa OKCHJA U JUOKCH/IA YTilepoia

2. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CJIOXKHOro BellecTBa? Kak omnpenensiorcs 3KBUBaJICHTHBIE MacChl OKCHIOB? OCHOBaHHM?

BbIauciimTh S9KBUBaNIeHTHBIE Macchl okcuaoB amomuans Al203 u xpoma CrO3, ruapokcunoB ammonus NH4OH u 6apust Ba(OH)2.

3. Uro Ha3bpIBaeTCs SKBUBAJIEHTOM CIIOkKHOro BemiectBa? Kak ompenenstorcss 3KBUBaJIEHTHbIE Macchl Kucior? Coneir?

BrruucnuTh 9KBUBaNeHTHBIE Macchl Gpocdop-Hoii kucnotel H3PO4, cepoBogopoanoii kuciaotsl H2S, cynbdata anmtomunus Al2
(SO4)3 u hocdara kambiust Ca3(PO4)2.

4. BEIMHICIATE SKBUBAIEHTHYIO MAacCy OCHOBAHHS, 3Has, 9TO 2 T €ro B3amMoaeHcTByIoT 6e3 ocrarka ¢ 1,829 r comsHol
kuciotsl HCI.

5. BbIuuciuTh aTOMHYIO Maccy JBYXBAJIEHTHOI'O 3JIEMEHTA, 3Has, YTO €ro COeAMHEHHE C BOAOPOIOM COAEpPXKHUT 5,88 %
BOJIOpOJIA.

6. BbIuucinTh aTOMHYIO MacCy 4YEThIPEXBAJCHTHOIO JEMEHTA, 3Hasl, 4TO €ro okcuna cogepxkut 13,39 % kucnopona.

7. Ha Boccranosnenue 9,9375 r okcuza IByXBaJIEHTHOTO MeTajlula U3PacXoJ0BaHo 2,8 11 BOAOPOAA, U3MEPEHHOTO NPHU H.y.
Yemy paBHbI 5KBUBAJIEHTHbBIE MacChl OKCH/A, METaJlIa, aTOMHas Macca Metaiia? Kakoit ato merann?

8. Ha pactBopenue 8,43 r meramia nmorpedoBainochk 7,35 T cepHON KUCIOTHL. ONpenesnTh SKBUBAICHTHYIO MacCy MeTasia
U 00BEM BBLACIUBILIETOCSA BOZOPOa (YCIOBUS HOPMANbHBIC).

9. OnpenenuTs SKBUBAJICHTHYIO Maccy M Ha3BaHME JBYXBaJEHTHOTO MeTaia, 2,24 I KOTOPOTO BBITECHSIOT U3 pacTBOpa
cepeOpstHOH conn 4,32 T pacTBopa cepedpa.

10. OrnpenenuTh SKBUBAJICHTHYIO MacCy U Ha3BaHUE JBYXBaJIEHTHOro meramia, 0,12 T KOTOpOro BBITECHSIOT U3 KUCIIOTHI

112 mn Botopoa, M3MEpEeHHOT0 MPH HOPMAIBHBIX YCIIOBHUSX.




1. IMpu cxuranmu 0,9 T TpexBaJeHTHOTO MeTajIa Hoiy4deHo 1,7 T ero okcuga. OmpeaenuTs aTOMHYIO MacCy MeTaja U
COCTaBHTH (hOPMYITy €r0 OKCHJIA.

12. CKOJIBKO MOJIeH W DKBUBAJICHTOB COCTABIAIOT 342 Kr cynbdara amomunus Al2(S04)3?

13. CcopmynupoBaTs 3ak0H ABOrajapo u ero cieactsus. Kakoit o6veM 3arnmaror 1022 Moiekyn a30Ta IpH HOPMAaIbHBIX
yenosusax? Kakyio Maccy uMeeT 3To KOJIM4YecTBO a3oTa?

14. Yro Takoe Monb? CKOIBKO MOJieH comepxutcs B 1 M3 J1r000ro ra3a mpyu HOPMaJIBHBIX YCIOBHSX?

15. [InoTHOCTH TApOB cepbl MO KUCIOpOoAy paBHA 8. V3 CKONBKMX aTOMOB COCTOUT MOJIEKYJa Cepbl?

16. Macca | 51 KXpuUNTOHA IIPU HOPMANBHBIX YCIOBHAX paBHA 3,71 r. M3 CKONBKMX aTOMOB COCTOMT MOJEKyJa ra3a KpUITOHA?
17. Kakoit 00beM mpyu HOPMabHBIX YCIOBHSX 3aHMMArOT: a) 7 kr N2; 60) 32 r H2; B) 1 T okcuaa azota NO?

18. Macca 1 1 onHoro u3 ra3oB pasHa 1,34 1, a npyroro — 1,26 r. BeuuciuTs MOJEKyJIIpHbIE MacChl 3TUX ra3oB, HX
IUIOTHOCTB TI0 BOZOPOAY M YHCIIO MOJIE-KyJI B | JT KaXJ0T0 rasa.

19. CkoJbKo a) Moseit; 0) MoJieKysl BOJOPOAa COAEPIKUTCS B 5 M3 3TOro rasa, U3-MEpeHHOTO IPU HOPMAIIBHBIX YCIOBUAX?
20. Kakoit 00beM mpu HOPMabHBIX yCJIOBHX 3aHuMaroT: a) 0,1 mMons okcuaa azora N20O; 6) 0,5 sxBuBaneHTa Bomopoaa H2;
B) 0,3 Moib okcuna yraepona CO?

21. Kakue BemectBa Ha3bIiBatoTCs okcunamu? JlaTh kiaccu(UKauo OKCUAOB, TPUBECTH MPUMEPHI U JaTh CHCTEMATUYEeCKHe
Ha3BaHUSL.

22. Urto siBisieTcsl BAKHEHIIMM MPU3HAKOM OCHOBHBIX OKCHAOB? IlpuBecTH mpu-Mepbl COOTBETCTBYIOUINX PEAKIMA U 1aTh
Ha3BaHUS B3aNMO/IEHCTBYIOMNX BEIIECTB 10 CHCTEMAaTHIECKOH HOMEHKIIAType.

23. Uro sBnsieTcs BaKHEHIINM MPU3HAKOM KHUCIOTHBIX OKCUAOB? [IpuBEeCTH MpUMEphl COOTBETCTBYIOIIUX PeaKUi U IaTh
Ha3BaHUsI B3aUMOJICHCTBYIOIIMX BEIIECTB 10 CUCTEMAaTHUECKOW HOMEHKIIATYPE.

24. B gem ocobeHHOCTD aM(poTepHBIX OKcHI0B? Kakne M3 NMpHBEACHHBIX HIDKE OKCHAOB 00amaloT aM(oTepHBIMH

csoiictBamu: ZnO, FeO, NiO, AI203, Fe203? IToarBepanTs aM(pOTEPHOCTh COOTBETCTBYIOIUX THAPOKCHIOB PEaKIUsIMU U Ha3BaTh
B3aUMOJIEICTBYIOIINE BEIECTBA 10 CHCTEMAaTUYECKOH HOMEHKIIAType.

25. Kakwue BemecTBa Ha3pIBalOT OCHOBaHHAMHU? Hamucats GopMyIbl THAPOKCHIIOB, COOTBETCTBYIOMMX okcumam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh UX MO CUCTEMAaTHYECKOH HOMEHKJIIATYpe.

26. C KakMMH M3 MEPEUMCIICHHBIX HIDKE BELIECTB MOXeT pearuposaTh ruapokcun kanus (KOH): FeO, ZnO, CO2, Al203,
SO2? HanucaTh ypaBHEHHs peaklMi U Ha3BaTh B3aUMO/IEHCTBYIOIIUE BEIECTBA [10 CHCTEMATHYECKOH HOMEHKIIATYypE.

27. Kakue BemecTa Ha3bBatOTCs kucnotaMu? UTo Takoe OCHOBHOCTb KUCIOTHI? IIpuBecTu npumepsl 0JHO-, ABYX- U
TPEXOCHOBHBIX KUCIIOT. Hamucats peakiiuy ux B3aMMOAEHCTBUS ¢ THIPOKCHIOM HATPHS U Ha3BaTh BCE Pearupyrolliie BeIecTBa Mo
CHCTEMaTUYECKOH HOMEHKIATYype.

28. C xakumu u3 okcuzioB MgO, CO, Fe203, P205, ZnO moxer pearupoBaTb cepHas kuciora? Hanucatsb
COOTBETCTBYIOIIME PEAKIINU U Ha3BaTh B3aNMOACHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTHIECKOH HOMEHKIIAType.

29. Kakue peakiuu xapakTepHsl 11 Kuciot? IIpuBecTr npuMepsl TaKUX peakuuid UIsl a30THOM KUCJIOTHI U Ha3BaTh BCE
B3aUMOJIEIICTBYIOIINE BEIECTBA 10 CHCTEMAaTUYECKOH HOMEHKIIATYpE.

30. Kakne u3 mepedrcIeHHbIX HUKe KUCIOT MOTYT oOpas3oBath kucible conmu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanucate ¢popMynbl KUCIIBIX CONEH M Ha3BaTh UX 110 CHCTEMATHYECKOH HOMEHKIIAType.

31. Kaxwue Bemecta Ha3bIBatoTcs comamu? JaTh KilacCH(UKAIMIO COJIEH, IIPU-BECTH NPHUMEPBHI CPEIHUX, KUCIIBIX, OCHOBHBIX
coJielt M Ha3BaTh UX 110 CHCTEMATHYECKOH HOMEHKIIAType.

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

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

34, Hasgath comu: Ca3(As04)2, CaHAsO3, NH4NO3, Mg(Cl103)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns couelt, GopMyIsl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMAIbHBIE

(cpenHue) comm; B) KUCIBIE CONM; T) IBOMHBIE oM, 1) Kpuctamwioruapatsl: CaSO4+2H20, KHCO3, CuS04, Na2CO3+10H20,
Na3P0O4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwmcats ypaBHeHHs peakiuii oOpazoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3anMOJCHCTBUS: a)
OCHOBHOTO M KACIIOTHOTO OKCHJIOB; 0) OCHOBAHUS M KHCIOTHOTO OKCHU/Ia; B) OCHOBHOTO OKCH/Ia M KHCJIOTHI; T) OCHOBAHHS U
KHCIIOTHI.

37. Hamucate ypaBHenus peaxiuii oopazoBanus cosieit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbrare B3aUMOACHCTBUSA: )
OCHOBHOTO M KACJIIOTHOTO OKCHJIOB;,  0) OCHOBaHWHsI M KUCIIOTHOTO OKCH/I2; B) OCHOBHOT'O OKCH/Ia M KUCIIOTHI; T') OCHOBAHUS U
KHCIIOTHIL.

38. HarmvcaTh ypaBHEHHS peakiuil, Jexaliux B OCHOBE MOJYUYCHHs BaKHEHIUX ynoopenuii — cynepdocdara Ca(H2P0O4)2,
npermmnurata CaHPO4, ammodoca NH4H2PO4 u mmammodoca (NH4)2HPO4. HazpaTs conm, BXOAAIINE B COCTAB 3THX YA0OpEHHI.
39. Hanmcate popmymsl kucnor, oTBedaromux okcugam MnO3, Mn207, V205, CrO3, P205. Hanucats ypaBHEHUST peaKIuii
B3aUMOJIEHCTBHSI ATUX KUCIOT C TUIPOKCUIOM Kalus U Ha3BaTh MOTy4YEHHBIE CONIU [0 CUCTEMAaTUYeCKONH HOMEHKIIAType.

40. C KakvMU M3 TIEPEYMCIICHHBIX HIDKE BEIIECTB Oy/eT pearupoBath consHas kuciora: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CocTtaButh ypaBHEHUs peaklMil 1 Ha3BaTh [10JIyYCHHBIE BEIIECTBA [10 CUCTEMAaTHUECKON HOMEHKIIATYpE.

41. KBaHTOBBIE 4nCla NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMbIe 3HaUCHUs, (GU3HUeckuil cMbIcI. YTO XapakTepu3yeT TIIaBHOE
KBaHTOBOE YHCIIO?

42. Yro xapakTepusyeT opOHuTambHOe KBaHTOBOE unciio? Kak oHo BeIpaxkaetcsi? UTo 03HAYaeT MOHATHE «IHEPTETHICCKHUE

noxypoBHN»? UeMy paBHO MaKCHMaJIbHO BO3MOXKHOE UHCIIO JIEKTPOHOB Ha KKIOM U3 moxypoBHen? Kakue hopmbl nmeror
9JIEKTPOHHBIE 00JaKa s-, p-, d-, f- anekrpoHoB?

43. Kakoe 13 KBaHTOBBIX YHCEN ONpENeIeT OPUEHTAINIO 3JIEKTPOHHOTro o0aka B mpocTpancTBe? CKOIBKO
MPOCTPAHCTBEHHBIX OPUEHTAIIMH BO3MOXKHO: &) JUIS $- 2JIEKTPOHOB; 0) IJIs p- AIMEKTPOHOB; B) s d- u f- aekTpoHOB?
44. CocCTaBUTh dIEKTPOHHYIO (GOPMYITY dJIeMeHTa, Ha M-3HEepreTHYeCKOM YPOBHE KOTOPOTo HaxoauTcs 10 3JIeKTpOHOB.

Pacnipenenuts Bce JIEKTPOHBI aTOMa ATOTO 3JIEMEHTa [0 SHEPreTHYecKUM siueiikam. B kakom nepuoze, rpynie u noarpymnie
MEePUONYECKON CHCTEMbI HAXOIUTCS 3TOT JIIEMEHT?

45. CocCTaBUTh 3MEKTPOHHYIO (HOPMYITy dJIeMeHTa, Ha N-9HepreTH4ecKOM YPOBHE KOTOPOTO HAXOIAHUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce JIEKTPOHBI aTOMA ATOTO 3JIEMEHTa [0 YHEPreTHYECKUM suelikaM. B kakoMm nepuoae, rpynie u noarpymnie




nepnonnquKoﬁ CHUCTCMBI HAXOOUTCA 3TOT 3JEMEHT?

46. Coopmynuposarts npasuino ['yHna. [lodemy Ha mocieaHeM 3JIEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOAUTCS TOJIBKO 110
OJTHOMY S- DJIEKTPOHY?

47. Kakoe MakcMManbHOE YHCIIO HJIEKTPOHOB MOXKET HAXOAUTHCS Ha S-, p-, d- u f- moxgyposHsax? [IpuBectu mpumeps.

48. N3006pa3uth cTpoeHne 3IEKTPOHHBIX 000JI0YeK aTOMOB jKejle3a U KpUITOHA

a) IEKTPOHHOH (OPMYJIONi;
0) PHEPreTHUECKIUMH STICHKaMHU.

49. [Touemy BO BTOpOM MepHOJIe MEPUOANIECKON CUCTEMBI HE MOXET OBITh Oosiee BOCBMH 351eMeHTOB? OOBSCHHUTH 3TO,
UCXO0JISl U3 CTPOCHHS aTOMOB.

50. N300pa3uth pacmnpeiescHre JIEKTPOHOB MO KBaHTOBBIM sSUeHKaM B aTOMaX aproHa, Kamblus, hocdopa.

51. Uro Ha3bIBaETCS HOPMAIBHBIM MM OCHOBHBIM COCTOSIHUEM aToMa? UTo Ha3bIBaeTCs €ro BO30YKIESHHBIM COCTOSTHUEM?
M3006pa3uthb pacnpeneneHue IeKTPOHOB 110 KBAHTOBBIM siu€iikaM B HOPMaJILHOM U BO30Y>KJI€HHOM COCTOSIHUM CEPbI U XJIOpa.

52. [Touemy KHCIOPOI U (PTOP MPOSIBIIAIOT MOCTOSIHHYIO BaJICHTHOCTh, a WX aHaymord B VI u VII rpynnax nepuoamaeckoi

CHUCTEMBI cepa H XJIOp — epeMeHHy0? M300pa3uTh pacrpeelieHre dIEKTPOHOB aTOMOB 3THX JJIEMEHTOB 110 KBAHTOBBIM STYSHKaM B
HOPMAaJIbHOM H BO30Y>KIEHHOM COCTOSIHUSIX.

53. CocTaBHTh MOJHBIC IEKTPOHHBIC (HOPMYIIBI LIE3Us], TEPMaHUs, BaHAIMS U AUCTIPO3Us. K KaKUM 3JIEKTPOHHBIM
ceMeiicTBaM IPUHAIJICKAT 3TH HIEMEHTHI?

54. CocTaBUTh MOJHBIE IEKTPOHHBIC (POPMYIIBI KaJIbIUs, MEIH, CBUHIA W IUIyTOHHUA. K KakuM 3JIeKTPOHHBIM ceMeHCTBaM
MPUHAAJIEKAT ITH DJIEMEHTHI?

55. Kak u3MeHSFOTCSI CBOMCTBA p- 3JICMEHTOB C YBEIMYCHHEM 3apsIOB slep X aTOMOB: a) B Mpeeiax JaHHOTO IepHona; 0)
B TIpejenax JaHHO! rpymisl. OTBET NPOMLTIOCTPHPOBATE IIPHMEPAMH.

56. Kakue >neMeHTBl MeprHoANYEeCcKON CUCTEMBI IPEACTABISIIOT COOOH caMblif aKTHBHBIM METalll U CaMbIii aKTUBHBII
HemeTasu? JlaTh OOBSCHEHUS U COCTABHTH IOJHBIC 3JICKTPOHHBIC (POPMYIIBI 3THX 3JIEMEHTOB.

57. Uro Takoe NOTEHLIMAN HOHU3ALMHU 3eMeHTa? YTo Takoe cpoACTBO K IeKTpoHY? Kak M3MEHSIOTCS 3TH BENUYMHBI C
BO3pacTaHHEM 3apsAfa sApa 3JIEMEHTOB B Ipejeriax: a) IPymIsl; 0) meproga?

58. B 1yeM 0cOOEHHOCTD PIEKTPOHHOTO CTPOEHUS JAHTAHOUAOB M aKTHHOHMJIOB U KaK OHAa OTPaKaeTcs Ha UX XMMHUYECKUX
cBoiicTBax?

59. BaneHTHBIC JIEKTPOHBI AaTOMOB 3JIEMEHTOB ONHCHIBAIOTCA (hopMymnamu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3zoBuTe 3TH JIEMEHTHI U COCTaBbTE MOJHBIC JIEKTPOHHBIE (JOPMYIIBI UX aTOMOB.

60. B 251eKTpOHHBIX (OpPMYJiaX aTOMOB YETBIPEX JTEMEHTOB COACPIKUTCS: a) 9 s- 2JIeKTpOHOB; 0) 16 p- ANEKTPOHOB;
B) 14 d- snexTpoHOB; 1) 27 f- anexTpoHOB. COCTaBHUTH MTOJHEIE 3JICKTPOHHBIE (POPMYIIBI ITHX 3JIEMEHTOB U Ha-3BaTh HX.

61. Jlate oOmue mpeACTaBICHNs O BOSHUKHOBCHUH XUMHYECKOH CBS3M M €€ OC-HOBHBIX XapaKTepHCTHKax. UTo Takoe IIHHA
cBsI3H, ee dHeprusi? Uto Takoe BaneHTHbIE yribl? [IpuBecTH npuMepshl.

62. CdopMymupoBaTh OCHOBHBIC TIOJOKEHUS MeToa BalieHTHBIX cBs3eil (BC). Onucars ¢ nosunuii Metoga BC cTpoenue
Mmonekyn H2 u N2.

63. IMpuBecTH mpuUMepsI MOJIEKYIT BEIIECTB, B KOTOPBIX aTOMBI COCHHSINCH ObI KOBAJEHTHON MOJSPHON U HEMOJIIPHOMN
CBs3b10. 11300pa3uTh CXEMBI CTPOCHUSI ITUX MOJICKYJI.

64. [IpuBecT pUMeEp MOJIEKYIBI C Sp- THOPUAN3AIMEH dJICKTPOHHBIX 007aKoB. Kakoi yroi Mexay CBSI3IMH B 3TOM
Morekyie? M300pa3uts ee mpOCTPaHCTBEHHYIO CXEMY.

65. [TpuBecTn mpuMep MOJNEKYNbI ¢ Sp2-ruOpuar3anrell dJIeKTPOHHBIX 001akoB. Kakue yriibl MeXIy CBSI3SIMH B 3TOM
Mostekyiie? M300pasuts ee MpoCTpaHCTBEHHYIO CXEMY.

66. [TpuBecTn mpuMep MOJNEKYIHI ¢ Sp3-ruOpuau3anueil JIeKTPOHHBIX 001akoB. Kakue yritbl MEXIy CBSI3SIMH B 3TOM
Mornekyie? M306pa3uts ee IpoCTPaHCTBEHHYIO CXEMY.

67. N300pa3uth cTpykTypHble Gopmyiisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTEIEHH
OKHCIICHHOCTH SJIEMEHTOB B 3THX COeIMUHEHMIX? Kakue THITHI XUMIYECKUX CBA3EH NMEIOT MECTO B MX MOJICKYJax?

68. UYro Takoe o- u T- cBA3U? M300pa3uts reoMeTpuyueckyio cxemy obpazoBaHus mMoiekynl H2 m N2. Ckombko o- U 7- CBSI3eH
B THUX MOJIEKyJax?

69. Kakue tunbel xummudeckoit cBsizu umeroT Mmecto B coeauHeHussx FeNH4(S04)2 u Cu2(OH)2CO3? OTBeT MOTUBUPOBATS.
70. Kakue XxapakTepUCTHKH UCIONB3YIOT Ul OLIEHKU KOBaleHTHOM cBA3u? Ilpu-BecTu mpUMepsl.

71. Hanwucats crpykrypabie ¢popmyiast HNO3, H2SO3, KMnO4. Yka3aTb cTeleHH OKHUCIEHHOCTU 3JIEMEHTOB B 3THX
COEJIMHEHUSIX M 0XapaKTePHU30BaTh TUIBI XUMUUYECKHX CBSI3€H B ATHX MOJIEKYJIax.

72. Kaxk npomcxoanT Bo30yXIeHHE IEKTPOHOB M THOPHIM3AINS SIIEKTPOHHBIX opOuTaneii? Bumsl rubpuamnsarim.
IIpuBectu npuMepsl.

73. Kak oOpasyetcs nonHas cBsizb? Kakue sneMeHTHl ciocoOHBI ee 00pa3oBbiBaTh? [lpuBecTn npumepsl.

74. B gem 0coOCHHOCTH TOHOPHO-aKIEeNTOpHOH cBsA3u? OOBICHUTH HX Ha IpHMepe oOpasoBaHus KaTmoHa NH4+.

75. Kak o0Opa3yeTcs xumudeckasi cBsi3b B KprcTaiax MetaiuioB? Kak 3aBHcAT BakHeHIe GU3NIECKHE CBOMCTBA METAIIIOB
0T 0COOEHHOCTE MeTaIINIeCKON CBA3H?

76. JlaTh xapakTepucTHKy BOJOpo iHOM cBs3u. Kak Bimser oOpasoanue aumepoB Boasl (H20)2 Ha ee puzmueckue
cBoiicTBa?

77. Kakne THIiel XuMu4eckoit ¢Bs3u UMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh reOMeTpHIEcKOe CTPOCHHE
MOJIEKYJI U CXEMBI IEPEKPHIBAHMUS DJIEKTPOHHBIX 00JIAKOB.

78. VYkazarh TUIBI XUMHUECKO# cBs3u B Mosiekysax CH4, O2, HCN. IIpuBectu cxembl IepeKphIBaHUS JIEKTPOHHBIX
00J1aKOB.

79. W300pa3uth 31eKTPOHHBIME ypaBHEHUSMH IIporiecchl oOpaszosanus Monekyn KCI, Na20, A1203. Kaxkoit tun
XMMUYECKOI CBS3M UMEET MECTO B 3TUX COCAMHEHUSX?

80. UYro Takoe OTHOCHTEIbHAS JIEKTPOOTPHIATEIFHOCTE 3JEMEHTa W KaK OHA BJIMSCT Ha CTETEHb MOJISIPHOCTH CBSI3M aTOMOB

nByx anemeHToB? Kakast u3 monexyn HF, HC1, HBr u HI nan6onee nomnspra?
81. Oxcup xenesa (III) MmoxeT ObITH BOCCTAHOBIIEH Pa3lIUYHBIMU BOCCTAHOBUTE-IAMU mipH 298 K:




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

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

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

Onpenenuth u3MeHeHue SHTaIbIu AH® B KaKA0# U3 9THX peaKIuil.

82. Boruucnuts 3Hauenne AH® i mpoTekaromux B )KMBBIX OpPraHM3Max peakiuil MpeBpaIieHus MIIOKO3bL:
a) C6H1206 (x) = 2C2H50H (k) + 2CO2 (1)

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

Kakas u3 aTux peaxknuit JaeT opraHusMmy OOJbIIIe SHEpTUn?

83. TennoBoit 3 dexr peakuu rameHust H3BeCTH

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

paBeH 65,3 x/[)x. CKOIBKO TEIIOTHI BBIETUTCS npu ramern 100 kr HerameHo! H3BeCTH BOJ0?
84. BoccTanoBneHne AMOKCHAA CBUHIIA BOJOPOAOM MPOTEKAET MO YPaBHEHUIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBaHus PbO2.

85. CKOIIBKO TEIUIOTHI BBIACNUTCA NPU OKUCICHUH | M3 aMMMaka, H3MEPEHHOTO MPU HOPMAJBHBIX YCIOBHSAX, IO PEAKIHH:
4NH3 (r) + 502 (r) = 4NO (r) + 6H20 (r), AH°=-904,8 k]I

86. BonsHoit ra3 mpencraBiser coboif cMech paBHBIX 00BeMOB Bojopona u okcuaa yriepona (II). Haiiti komrgectBo
TEIUIOTHI, BRIJIEISIONIEHCs TpH cxxuranuu 1 M3 BonsHOTO rasa (mo CO2 u H20), u3sMepeHHOT0 ITpH HOPMAJIBHBIX YC-JIOBHSX.

87. BbIunciInTh, CKOIBKO TEMJIOTH BBIAETUTCA Npu 00ure 1 Kr cyiab(uaa HUHKA [0 PEaKLUu:

27ZnS (k) + 302 (r) = 2Zn0 (x) +2S02 (1), AH°=-943,6 kJ[x

88. Omnpenenuts cTaHAapTHYIO 3HTAIBNHIO (AH®) obpazosanus PH3, ncxons u3 ypaBHEHHS:

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

89. Hcxons u3 ternosoro sddexra peakiuun

3Ca0 (x) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/Ix
onpenennts AH® o6paszoBanus oprodocdara KaabIus.

90. Coxoxensl ¢ obpazoBanueM H20 (r) paBHble 00beMbl Bogopoa u auerwieHa C2H2, B3ATHIX NPU OAWHAKOBBIX YCIOBHUSX.
B xakoM ciyuae BblenuTcs Oonblue TeroTsl? Bo ckombko pas?

91. Uro Takoe 3HTPOIMS U B KAKUX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MEHsSETCs SHTPONUS C BO3PACTAHUEM TEMIIEPATYPHl U
npH (a3oBbIX nepexogax?

92. Yro takoe u300apHO-U30TEPMUIECKUi MOoTeHIan (3Heprus ['nooca)? Kak ompenensiercss uaMeHeHue suepruu ['mboca B
pe3ynbTaTe XMMHYECKOI peakIiy 1 KaKk OHO BIMSET HA HAIIPaBICHHOCTD PEAKIHN?

93. Paccunrate m3menenue 3Hepruu ['m60ca B peakiusx:

a) 2Fe (k) + A203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
1 yKa3aTb, KaKkasg pCaKkus CHOCO6Ha IIPOTEKATh CaAaMOITPON3BOJIBHO.

94. Beruncnuts  cucremst PbO2 + Pb = 2PbO Ha OCHOBaHMHM M pearupyOLIUX BEIIECTB M ONPENeNUTh, BO3ZMOXKHA JIH 3Ta
peaxuus.
95. Boruncnute AG® 1 AS° peakuun

NH4CI (x) + NaOH (x) = NaCl (x) + H20 (r) + NH3 (7).

MOXHO JI1 UCTIOTIB30BATh 3Ty PEAKLMUIO AJIS MOJyYeHHUs aMMHaKa IPY CTAaHAAPTHBIX YCIOBHUAX?

96. BbrunciuTh 3HaYeHUsl CIEAYIOIIMX PEaKUUi BOCCTaHOBIEHUs okcupaa xenesa (II):

a) FeO (k) + "2 C (rpadur) = Fe (x) + Y2 CO2 (1)

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

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

ITporexanne Kakoi M3 STHX peakuii HandoJee BEPOSTHO?

97. PaccuuTath 3HaueHMs CIEIYIOIUX PEaKUUil U yCTAHOBUTb, B KAKOM HAIPABICHUU OHM MOLYT IIPOTEKATh
CaMONPOMU3BOJIBHO B CTAaHIAPTHBIX yCIOBUAX mpu 25 °C:

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

0) 8AI (k) + 3Fe304 (k) = 9Fe (k) + 4A1203 (x)

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

98. Kakue u3 mepeyrcaeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOJOM 10 cBOOOHOrO MeTaia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakne 13 mepedyrcIeHHbIX OKCUIOB MOTYT OBITh BOCCTAHOBJIEHBI 10 CBOOOA-HOTO MeTaiuia amoMuHueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenennTh CHUCTEM:

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

6) 2C (rpadur) + H2 (1) = C2H2 (1),

B) 2C (rpaduTt) + 3H2 (1) = C2H6 (1)

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

102. PaccuuTath BeluurMHY KOHCTaHTHI CKOpocTH peakiuu A + B = AB, eciu npu koHueHTpanusax seuiecTs A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOJB/11, CKOPOCTH peakuuu paBHa 6°10-5 Mob/(JI*MHUH).

103. Bo ckonbko pa3 criefyeT yBeIMYMTh KOHLIEHTpALHMIO BelecTBa B B cucreme

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

4TOOBI IIPH YMEHBIIEHNH KOHIICHTPAIlUH BeIiecTBa A B 4 pa3a CKOPOCTh NPSIMON peakuy He H3MEHUNACH?

104. Peakuust Mmexny BemectBamu A u B mporekaer no ypaBHenuto 2A + B = A2B. KoHuenTpanus Beniectsa A paBHa 6
MoJIb/1, BemecTBa B — 5 mons/i. KoncranTa ckopoctn peaknuu paBHa 0,5. BEIMUCITHTE CKOPOCTh XUMIYECKOH PEaKIUH B
HaydaJbHbI MOMEHT BPEMEHU U B TOT MOMEHT, KOI'la B peakLIMOHHOM cMecu ocTa”ercs 50 % Bemectsa B.

105. B kakoM HampaBJIEHUH CMECTUTCSI PABHOBECHE PEaKIHH:




3H2 + N2 [J 2NH3

IpH YMEHbIIIEHHN 00beMa B CHCTEME B [Ba pa3a’?

106. Peakius nmpoTtekaer o ypaBHEHHIO

Na2S5203 + H2SO4 = Na2S04 + H2SO3 + S (1)

Kax u3mMeHuTCs CKOpOCTh peakiuy nocie pa3daBlieHus pearupymoueit cmecu B 4 pasza?

107. Kax u3menurcst ckopocts npsiMoii peakuuu 2SO2 + O2 [ 2SO3, ecnu 1aBleHUE B CUCTEME YBEJIUYUTH B 4 paza?

108. JBe peaknmu mpu temrepatype 20 °C mpoTekaroT ¢ OJHHAKOBOH CKOPOCThIO. TemrmepaTypHBIi K03(h(GUIHEHT CKOPOCTH
HepBOit peakiun paBeH 2, BTopoit 3. Kak OyayT OTHOCHTBCS Mexkay co00if ckopocTy peakuuii, eciau ux nposectu mpu 60 °C?

109. OnpenenuTb TEMITEPATYPHBIH KO3()PHUIIMESHT CKOPOCTH PEaKIH, €CIIM MPH MOHMWKEHUH Temreparypsl Ha 50 °C peakiust
3amennsieTcs B 32 pasa.

110. Peakius mpoTtekaer 0 ypaBHEHHIO:

4HCI (r) + 02 (r) [1 2H20 (r) + 2C12 (r);  kJlx.
Kakumu nzmenenusamu JaBJICHUSA, TEMIICPATYPbI U KOHI.[CHTpaI_[I/Iﬁ pearnpyro-mux BEUICCTB MOKHO CMECTHUTL €€ PaBHOBECUEC

BIIPaBO?

111. Kakoe cocrosiHue cuCTeMbl Ha3bIBAETCSI XUMUYECKUM paBHOBecueM? Ilepe-4yucauTh MpU3HAKH UCTHHHOTO XHUMHUYECKOTO
paBHOBECHS.

112. UTo Takoe KOHCTaHTa XMMHYECKOTo paBHOBecHs? HamucaTh BhIpakeHUsI KOHCTAHT PaBHOBECHUS PEaKIIMA:

2NO + 02 [J 2NO2; MgCO3 [1 MgO + COz2; FeO + CO [ Fe + CO2

113. Kak nmoBnusieT MoOBBILIEHNE TEMIIEpaTyphbl U IaBJICHUSI Ha paBHOBECHE ClIe-AYIOMIUX O0PAaTUMBIX PEaKLuil:
N204 1 2NO2, = +184,6 xJIx

2CO [1 CO2 + C (1), =-172,5 x]JIx

CO + H20 (r) [1 CO2 + H2, =-41,2 x/Ix

114. Kak moBiusieT MOBBIIMICHUE TEMIICPATyphl U JaBJICHUSA Ha PaBHOBECHE ClIe-AYIOIIHUX OOPATUMBIX PEaKIInii:

C (1) + CO2 11 2CO0, =+172,5 xJIx

2H2 + 02 [J 2H20 (1), = -483,6 x]JIx

N2 +O2 [ 2NO, = 180 xJIx

115. B kakux W3 NMpHBEACHHBIX HIXKE PEAKIMi M3MEHEHUE JaBIICHUS! HE BBI30BET CMEIIEHHUS PABHOBECHS U MoueMy?
2NO + 02 [12NO2

N2 + 02 [0 2NO

2CO+ 02 [02C0O2

CO +H20 (r) [ H2 + CO2

116. Harmmmcats BEIpaykeHHS! KOHCTaHT PAaBHOBECHS CIEAYIOIINX OOPATHMBIX XMMHUYECKHUX PEaKIIHii:

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

C (1) +CO2 [12CO

4HCI + O2 [] 2H20 + 2CI12

117. Yka3aTh, KAKUMH U3MEHCHUSMH TE€MIIEPaTypbl, JaBJICHHUS M KOHIIEHTPALUil pearupyoluX BEIECTB MOXKHO JOOUTHCA
MaKCHMaJIbHOTO BBIX0Jla aMMHaKa M0 PeaKIMu:

N2 + 3N2 [J 2NH3, =-92,4 x/Ix.

118. Peakuust nmporekaer Mo ypaBHEHUIO:

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

M3MeHeHneM KakuX IapaMeTPOB MOXHO TOOUTHCS CMEIICHHUS PAaBHOBECHS B CTOPOHY 00pa3oBaHus okcuza cepsl (VI)?

119. Ha ocnoBannm npuanuna Jle-Illatense onpenenure, B KaKOM HaIlpaBICHHH CMECTHUTCS PaBHOBECHE B CHCTEMax: a) IpH
HOHIDKEHUH TEeMIIepaTypsl; 0) IpH yBEIHUCHUH TaBICHU:

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

6) PCIS5 (1) L PCI3 (1) + CI2 (1); >0

120. Kakxumu usmMeHeHHsIMH TeMIEpaTypbl U AABJIECHUS MOKHO CMECTHTh PaBHOBE-CHE B CTOPOHY MPOJIYKTOB Pa3IOKEeHUS?
a) CaCO3 (k) [J CaO (x) + CO2 (r); = 178 xJIx

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

121. Uemy pasna maccoBas noss NaCl B pacTtBope, comepikaiieM 3 MOJb XJIOpHIa HATpUsS B 2 KT pacTBopa’?

122. Cwmemranu 50 r 30 %-Horo pacTtBopa HekoToporo Bemectsa U 140 r ero 45 %-Horo pacTBopa. BEMHCINTS MacCcOBYIO
JIOJIIO TOJIyYE€HHOT'O pacTBOpa.

123. Kakoit 06bem 20 %-Horo pacTBopa cepHOW KUCIOTH (TWIOTHOCTH 1070 Kr/M3) HEOOXO MM ISl OJHOTO pacTBOpeHus 20
T Kanbluus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BellecTBa coaepkutcs B 200 mit:

a) 0,5 M pactBopa Hutpara maraust Mg(NO3)2; 6) 0,1 1. pactBopa dpocdoproii kuciotel H3PO4; B) 0,02 M pacTBOpa rHIpOKCHIa
ammonust NH4OH?

125. B 1,5 1 0,125 u. pactBOpa comepxurcs 13,91 r pactBopeHHOr0 BemiecTBa. HaifTi ero S5KBHBAaJIEHTHYIO Maccy.

126. Ckospko MuututpoB 0,1 H. pactBopa H2SO4 notpebyetcst s B3aumoaeiicteus ¢ 200 mi 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca o0Opasyromerocs ocajka cyibhara oapus BaSO4?

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

128. Beruncnuts MonapaocTs 10 %-Horo pactBopa HNO3 mnotrOCThIO 1055 Kr/M3. Ckonbko rpammoB HNO3 conmepxutes B
2 5 3Toro pactBopa?

129. U3 400 T 40 %-Horo (o macce) pactBopa H2SO4 BrimapuBanumeM yaanumu 50 T Bomasl. UeMy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactBope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa paBHa 1105 kr/mM3. BBIYHCIUTS HOPMANTBEHOCTD, MOJISIPHOCTB, MOJISLIBHOCTh
pacTBoOpa.

131. UeMmy paBHBI HOPMAJIBHOCTh M MOJISIPHOCTH 16 %-Horo pactBopa HF mnotnocteio 1057 xr/m3?

132. Ckonbko uTtpoB 24 %-noro pactBopa KOH (motHocthio 1218 kr/m3), He00X0AUMOTO A1 3aJIMBKH LIETOYHBIX




aKKyMYJISITOPOB, MOXKHO IPUTOTOBUTH U3 10 1 48 %-Horo pactBopa KOH (rutotHOCTBIO 1510 KT/M3).

133. CKOJIbKO MIJUTHIIUTPOB KOHLICHTPUPOBAHHOI CEpHOI KUCIOTHI IIOTHOCTRIO 1840 kr/m3, comepxkamei 96 % H2S04,
HYKHO B3ATh JUIS TPATOTOBIICHNA 3 1 21 %-Horo pacTBopa (I1oTHOCTEIO 1260 Kr/M3), HE0OXOIMMOTO JJISI 3aTUBKH KHCIOTHOTO
aKKyMyJsTopa?

134. Kaxkoit o6sem 10 %-Hoit (1o Macce) cepHoit kucnoTs! (oTHocTs 1070 kr/M3) nmorpebyercs i HelTpanu3anuu
pacTBopa, coaepxamiero 32 r NaOH?

135. BreIaucimTh MaccoByr0 OO THApokcuaa Hatpusi B 9,28 H. pactBope NaOH (turotHocTs 1310 Kr/mM3).

136. Ckonbko MUITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotHocTts 1840 kxr/mM3) motpedyercs amus
npurotosienus 2 i1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTE 35 %-HOro pacTBopa optodocdopHoit kucrnorel H3PO4 (mmotHocTs 1216
kr/M3)? CKOJBKO BOJIBI COAEPIKUTCS B 1 11 9TOTO pactBopa?

138. Ckomnbko: a) rpamMMmoB; 6) moner xnopuna xenesa (III) FeCl3 copepxxurcs B 3 11 25 %-HOro pacTBopa ¢ IIOTHOCThIO 1342
Kr/m3?

139. B xaxoit Macce BoxbI Hamo pacTBopuTh 67,2 11 raza HCl, n3MepeHHOTO IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONy4IHTh 10
%~-HBlii (110 Macce) pacTBOP CONSIHON KHCIOTHI?

140. Kaxkoit 06bem Bogbl Hano npudauth K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHOoCcTh 1140 Kr/m3), 9TOOBI
NOJY4YUTh 5%-HbIH pacTBOp?

141. Bbruuciuth 0CMOTHYECKOE JABJIEHUE pacTBOpa, cogepxauiero B 1,4 i1 63 r riroko3sl CoH1206 mpu 0 °C.

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

143. IIpu 0 °C ocmoruueckoe aasiieHue pactBopa caxapa C12H22011 paBuo  3,55¢105 I1a. Ckonbko rpaMMOB caxapa
conepxkurcs B 1 11 pactBopa?

144. ITpu xakoif TemmepaType OCMOTHYIECKOE JaBJICHUE PacTBOpa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBopa,
nocturHeT 2,84¢105 ITa?

145. PaccunTath MONEKYIAPHYIO MacCy HEIJIEKTPOJIMTA, €CIU B 5 J1 pacTBOpa CO-IEPKUTCA 2,5 T HEINEKTPOINTa, a
ocMOTHYeCKOe JaBieHue 3Toro pacrsopa npu 20 °C pasro 0,32+105 Ila.

146. PaccunTath ocMOTHYECKOE AaBIEHHUE PAacTBOpa HEINEKTPOIUTa, cogepxamiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BerancinTh naBneHue BomsHoro mapa Hanx 10 %-uemM pactBopom kapbamuma CO(NH2)2 B Boxe npu temneparype 100 ©
C

148. BbIYHCIUTE MOJIEKYJISIPHYIO MAcCy TJIFOKO3bI, €CIIU JIaBJICHUE BOJSTHOTO Mapa Haj pacTBopoM 27 T riitoko3sl B 108 T BObI
npu 100 °C pasno 98775,3 Ila.

149. Hasnenne napa Bozas! npu 30 °C cocrasnser 4245,2 I1a. Ckonbko rpamMoB caxapa C12H22011 crnenyet pacTBOpUTh B

900 r BoABI U1 OJTY4EHHUS pacTBOpa, aBieHue kotoporo Ha 33,3 Ila Hike naBieHus napa BoAbl? BEIMUCIUTE MacCOBYIO OO
caxapa B 3TOM PacTBOpE.

150. JHasnenne napa npu 10 °C cocrasnser 1227,8 I1a. B kakoMm KonudecTse BOABI CIELYET paCTBOPUTH 16 T METUIOBOIO
criupra CH3OH s nomydeHust pacTBopa, AaBieHHe mapa kKotoporo coctaBigeT 1200 IMa mpu Toit sxe Temmneparype? Beraucnuts
MaccoByto noito CH30H B 3Tom pacTtrope.

151. JlaBiienue mapa pactBopa, comepxariero 155 v anmmuaa COHSNH2 B 201 1 adupa npu HEKOTOPOW TeMIlepaType paBHO
42900 ITa. TaBnenue mapa 3¢upa npu 3toit Temneparype paBao 86380 [1a. PaccunTtats MonekysipHyIo Maccy 3¢upa.

152. Ckonbko rpamMoB HadTanuaa C10H8 pactBopeno B 2 kr OeH30:1a, ey 3TOT pacTBOp Kpuctamusyercs npu 3,45 °C?
Temmeparypa kpucTau3auu uctoro 6ensona 5,40 °C, a ero kprockonuveckas koncranra K = 5,1 °C.

153. OnpenenuTs MOJEKYISIPHYIO Maccy KaM(popBl, ecii pacTBop, coaepxkanmii 0,552 T ee B 17 T 2¢upa, KAIUT TIpH
temnepatype Ha 0,461 °C BbImIe, 4eM YUCTHIH 3¢up. D0yInHucKonnUeckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Ckosnpko stmnenraukoast C2H4(OH)2 Heob6xoaumMo 100aBUTh K 5 JT BOJIbI, YTOOBI MONYYUTh aHTH(PH3, 3aMep3aronuii
npu -15 °C? Kpuockonuueckast konctanta Bogsl K = 1,86 °C.

155. BbIuncinTh KpUOCKONUYECKY0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbI pacTBOp 3Tmiooro cnupra C2ZHSOH
KpucTamusyercs mnpu -5 °C.

156. BorurcnuTh TeMrieparypy KpucTtauidzaluu pactBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BoasI.
Kpuockonnueckas koncranra Bogsl K= 1,86 °C.

157. PactBoOp, coctosmuii u3 9,2 r iiona u 100 T MeTwioBoro cupta 3akumnaet npu 65,0 °C, a yucrteiid ciupt — npu 64,7 °C.
Doymmnockonuueckas koHctanTa cupta E = 0,84 °C. U3 CKOIBKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO #oaa?

158. IIpu kxakoif MPHONM3UTENEHO TeMIepaType OyJeT KUIeTh B KpucTaumn3oBaThes 40 %-HBIH pacTBOP ATHUIIOBOTO CIIHpPTa
C2HS50H B Boze? D0ymmmocko-nmyeckast KoHctanTa Bonsl E = 0,52, a kpuockormmyeckas K = 1,86 °C.

159. KakoBa Temneparypa KUIEHUSI pacTBOpa HEINEKTponuTa, cogepxkaniero 3,01+1023 monexyn B 1uTpe BoAbI?
DO0YTNOCKOMYECKasi KOHCTAHTA BOJIBI E=0,52°C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KumeHus Bofsl, ecnu B 300 r Boasl pactBoputh 27 r rmoko3sl COH1206?
Obynnuockonuyeckas KoHctaHTa Bonsl E = 0,52 °C.

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

162. Haiitu crenens aucconuanuu cepoBOJOPOAHON KUCIOTHI 1o nepBoi ctynenu B 0,1 M pacTBope, eciiu KOHCTaHTa
JIMCCOLIMALIMK AJIs 3TOM cTyneHu paBHa 1,1¢10-7.

163. Uemy paBHbl kKoHIeHTpauu nonos H+ u OH™ B pactBopax, pH kotopsix pa-Ben: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckoipko pa3 koHueHnTtpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Goxnpmie, yem B 1 H. pactBope H2S04 (o =
51 %)?

165. Omnpenenuts xkoHIeHTpanuo noHoB OH™ B 0,01 M pactBope runpokcuna am-morus NH40OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconuarmu oprodochopHoit kucaotsl H3PO4 no neproii cry-nenu paBua 7,11¢10-3. TIpenebperas
JIFICCOIMAIINEH 110 IPYTHM CTYIICHSIM, BBI-9UCIIHThH KOHIIEHTpanuio noHos H+ B 0,5 M pacTBope KHCIIOTHI.

167. Crenenp auccormanuu ykcycHoit kucinorst CH3COOH B 1 H., 0,1 1., 0,01 H. pacTBopax cooTBeTcTBeHHO paBHa 0,42,

1,34, 4,25 %. Beruncauts Kaucc CH3COOH f1s 3THX pacTBOPOB U 10Ka3aTh, YTO KOHCTAHTA JUCCOLMAIIMM HE 3aBUCUT OT




KOHIIEHTpPALMK PacTBOPA.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 I1a. Beruucnuthe M30TOHUYECKUI
K03()GUIUEHT 3TOTO pacTBOpA.

169. Jasnernue BogsHOTO Mapa Hax pactsopom 24,8 r KCl B 100 r H20 npu 100 °C pasrO 9,14+104 IMa. Beraucours
M30TOHMYECKHH K02 PULIMeHT, ecau JaBleHne BOASHOTO Mapa mpu 3Toi Temneparype pasHo 1,0133+105 Ila.

170. PactBop, coaepxxamnmii 8 r NaOH B 1000 r H20, kumut npu 100,184 °C. OnpenenuTh W30TOHHYECKHA K03 UITUCHT.
D0yuIMoCcKoNmIecKasi KOHCTaHTa BOJIBI E=0,52°C.

171. PactBop, comepxammit 1,7 r xnopuaa nuaka ZnCl2 B 250 r Boxsl, kpucTaumsyeTca npu Temneparype -0,23 °C.
OnpenenuTh KaxyIyrocs cternens auccoranuu ZnCl2 B atom pactBope. Kprockonnueckas koncranta Boasl K= 1,86 °C.

172. Bomnsie pactBops! kapbamuna CO(NH2)2 u xmopuna xamsnus CaCl2, comep-kainie B OTHHAKOBBIX Maccax

pactBopuTtenst coorBeTcTBeHHO 0,5 1 0,25 MOJIb paCTBOPEHHOI0 BELECTBA, KUIIAT IIPU OAHOM U TOH ke Temneparype. Haiitu
Kaxyurytocs crenenb auccouuanuu CaCl2 B aToMm pactBope.

173. Boraucinth kaxyniyrocs crenenb aucconmanui NaCl B 0,25 H. pacTBope, eciu 3T0T pacTBop mpu 18 °C uMeeT Takyro
K€ BEJIMYMHY OCMOTHYECKoro fasnenus, uto u 0,44 M pacteop rmokxo3st COH1206.

174. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogsl, kpucTammusyercs npu temmeparype -0,13 °C. Brraucours
KaxyIytocs crernenb auccoruainuu Na2CO3 B atom pactBope. Kpuockonuueckas koHctanta Bojbl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aapnerune 0,01 H. pacTBopa cynbdarta Maraus MgSO4 mpu 18 °C, ecnu KaxkyIascs CTETIeHb
JIUCCOLIMALIMY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmornueckoe aasienue 0,125 M pactBopa KBr paBno 5,63¢105 Ila npu 25 °C. BBIYUCIUTD KaXyIIyIOCs CTEEeHb
nucconuanuu KBr B 3ToM pacTBope.

177. BeramennTs Kaxxynrylocst cTenens auccormarym xnopuna kamms KCl B pactBope, comepxamniem 4,47 r KCI B 100 r Bogsl,
€CITH TOT PacTBOp Kpucramuzyercs npu -2 °C. Kpuockonudeckas koncranTta Bojs! K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepskamiero 31,5 r Hurpata kanbuus Ca(NO3)2 B 500 r Bous paBHo 1903,5 ITa npu 17 °C.
JlaByieHue mapa BOJIbI P ATOH TeMmepaType paBHo 1937 I1a. PaccunraTh kKaxkymrytocs crenenb qucconuaryu Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoii Temneparype OyaeT KUIETh OJHOMOISUIBHBIN pacTBop NaOH, ec-nmu creneHb ero aucconuanuu pasHa 73 %?
DO0YLTNOCKOIMYECKasi KOHCTaHTa BOJIBI E=0,52°C.

180. Ormpenenuts nasienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue mapa BOAbI IpU 3TOM
Temmepatype paBHO 12,334 ITa. Kaxymasca crenens quccoruanuu KOH B aTom pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIPHBIE ypaBHEHHS peaKluil, KOTOpbIe BBIPAXKAIOTCA MOJEKYIAPHO-UOHHBIMU YPaBHEHHSIMU:

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

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

182. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJISIPHO-MOHHBIE YPaBHEHHsI PeaKLUi, MPOTEKAIOLINX MPH CMEIIMBAaHUN PACTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCI.

183. Harmmmcats B MOJIEKYIISIPHOM M MOJIEKYISPHO-HOHHOH (opMe ypaBHEHHUS pe-aKuui, IPHBOAAMNX K 00pa30BaHHUIO
0CaJIKOB:

a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hammmcats B MOJIEKYIISIPHOM M MOJIEKYISIPHO-HOHHOH (popMe ypaBHEHHUS pe-aKnui, IPHBOAAIINX K 00pa3oBaHUIO Ta30B U
CIa0BIX JIEKTPOJIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hamnucats B MOJIEKYISIPHOM M MOJNEKYJISPHO-UOHHOH (hopMe ypaBHEHUS pe-aKuuil HeWTpanu3anuu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJIIPHBIE YPABHEHUS PEAKLMM, KOTOPBIE BBIPAXKAIOTCS MO-JIEKYISIPHO-UOHHBIMU YPaBHEHUSAMU:

a) Cu2++ 82~ — CuS B) Ba2+ + SO42™ — BaSO4

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

187. CocTaBUTh MOJIEKYJISIPHBIE YPABHEHUS PEAKIMH, KOTOPBIE BBIPAXKAIOTCS MO-JIEKYJISIPHO-UOHHBIMU YPaBHEHUSAMU:

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

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

188. Cwmemansl pactBopsl: a) CuCl2 n Na2S04; 6) BaCl2 u K2S04; B) KNO3 n HCI; 1) AgNO3 n KCI. B xakux ciygasx
peakIuy IPOHAYT MPaKTUIECKH 10 KoHna? COCTaBHUTh JUIS 3TUX PEAKIUH MONEKYJISIPHBIE U MOJICKYJIIPHO-HOHHBIC YPAaBHEHISL.

189. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJISIPHO-MOHHBIE YPaBHEHHsI PeakLUi, MPOTEKAIOUINX MPH CMEIIMBAaHUN PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJISIPHBIC W MOJICKYIIIPHO-MOHHBIE YPAaBHEHHS PEakIuii, MPOTEKAIONIUX MPH CMEIIMBAHUU PacTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HClL.

191. CocTaBUTh MOJIEKYJISIPHBIE U MOJICKYJISIPHO-HOHHBIE YpaBHEHHs peakuuii ruaponusa coieid NH4CI, Na2S, CuSO4,
AICI3. Yka3aTh peakIfio pacTBOPOB.

192. CocTaBUTh MOJIEKYJISIPHBIC U MOJIEKYJIIPHO-MOHHBIE ypaBHeHHs peakuuii rugpommsa coneir CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Vka3aTb peakuuio pacTBOPOB.

193. CocTaBuTh MOJIEKYJISIDHBIE I MOJICKYJISIPHO-MOHHBIC ypaBHEHUs peakuuid rujponusa conei (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyto peakiiuio 00HapyKHBalOT paCTBOPHI 3THUX COJIEeH?

194. Kakue u3 nepedncineHHbIX HIXKe colleil moasepratorcs ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr
(NO3)3? [ins xaxaoi U3 THAPOIU3YIOLUIUXCS CONEll HanucaTh ypaBHEHHs peakIuii THIPOIIH3a B MOJIEKYIIPHOH U HOHHO-
MoJIeKyIsIpHOH (opme (1o I cTymeHu) 1 yka3aTh peakIiio BOJHOTO PacTBOpa KaXIOH COIIH.

195. Kakne u3 mepeurcieHHbIX HIKE cojel moasepratorcs ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? JIns kax10i u3 THAPOTUIYIOLIUXCS COJIEH HAaUCaTh YpaBHEHUs peakuid THAPOIIN3a B MOJIEKYJIISIPHON U




HMOHHO-MOJEKyJIspHOH (opme (1o I cTyneHu) u ykas3aTh peakiiio BOJHOTO PACTBOpa Kax 10N COIH.

196. Kakyro peakiuro cpeasl 00HapykuBatoT pacTBopbl coneit NH4NO3, (NH4)2S, K2CO3, KC1? OTBeT noATBEepANTH
PEaKIIsIMU.

197. Kaxkyro peaxnuio cpens! o0HapyxuBaroT pactBopsl coneit Pb(CH3COO)2, ZnCI2, Na3PO4, NaNO3? Orser
MOATBEPANUTH PEaKIUSIMU.

198. Kakyro peakiuro cpensl 00HapyKHBatoT BoJHbIe pacTBopsl coneld (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBAThH PEAKIHSIMH.

199. Kakyto peaknuro cpensl ooHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBATh
peaxkLusIMu.

200. Harmcats B MOJIEKYyISIPHOH M MOJIEKYJISIpHO-HOHHOH (opme ypaBHeHHUs ruaponmsa coneir NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3aTs peakIuio cpeIsl BOAHBIX PACTBOPOB ATUX COJICH.

201. Uemy pasna nonHas cuna 0,3 M pactBopa Cr2(S04)3?

202. Yemy paBHA MOHHAs CHJa pacTBopa, cojepkaniero ogHospemento 0,1 M Na2CO3 u 0,2 M KC1 ?

203. PactBoprmocts Mg(OH)2 npu 18 °C paBHa 2¢1074 mons/n. Beraucnure [1P sToro Bemecrna.

204. IMomyuutcs mu ocanox cynbhaTa Kaablus MpU cMemeHud paBHbIX 00beMoB 0,02 H. pactBopos CaCl2 u Na2S04? =
2,3+1074.

205. YeMmy paBHa HOHHAs CHJIa PacTBOpa, coxepxariero oxHospemenHo 0,1 M CaCl2 u 0,1 M Ca(NO3)2 ?

206. PactBopumMocTs KapOoHata kanbiws npu 18 °C pasHa 1,3°107 4 mMomns/n. Brl-uncnure nmponsBeneHHe pacTBOPHMOCTH
CaCO3.

207. B 500 mut Bozbt ipu 18 °C pacrBopsiercs 0,0165 r Ag2CrO4. Uemy paBHO NpOU3BEACHUE PACTBOPUMOCTH 3TOM coyn?
208. [Ipoussenenune pacreopumoct CaCO3 pasHo 1,7¢1078. Cxonbko rpammoB  CaCO3 comepkutcs B 1 J1 HaCBHIIIEHHOTO
pactBOpa?

209. [Tpoussenenue pacreopumoctt Ag2SO4 paBHo 7°1075. Onpenenure pacTBOPUMOCTD COJIH.

210. Omnpenenute pH 0ydepHoro pactBopa, comepxamero 0,01 M CH3COOH u 0,05 M CH3COONa, eciu pK CH3COOH =
4,76.

211. Brruucnute npoussenenue pactsopumoctu CaCO3, ecnu B 1 J1 HACHILIEHHOTO PacTBOpa €ro coaepkutcs 6,9¢1073 .
212. Boruncnute npousseaenue pacrsopumoct BaC204, ecnu B 1 11 HaCBIIEHHO-TO pacTBopa ero coxaepxkurcs 4+1074
MOJIb.

213. Beruncnute npoussenenue pactsopumoctu CaSO4, eciu B 1 11 HAaCHIIIIEHHOTO pacTBopa ero cogepkurcs 1,5¢1072 mMomb.
214. PactBopumocts BaCO3 paBHa 8,9°1075 Moun/n. Berauciure npousseaenue pactBopumoctd BaCO3.

215. Omnpenenutb pH OydepHoro pactBopa, coxepxkaimero 0,01 M NH4OH u 0,01 M NH4CI, ecimu pK NH40H = 4,8.
216. BbruuciuTe npousBeieHUEe pacTBOPUMOCTH okcanara Kanpius CaC204, ecnu B 1 1 HaCBIIEHHOIO pacTBOpa €ro
conepxurcs 6,5¢1073 r.

217. Boruncnure npousseaenue pacrsopumoct BaCrO4, eciiu B 1 J1 HaCBIIEHHOTO pacTBOpa ero cojepxurcs 3,9¢1073 r.
218. UYemy pasna moHHas cuia 0,5 M pactBopa Fe2(S04)3?

219. Beruncnute aktuBHOCTH HOHOB B 0,1 M pactBope K2CO3 ¢ nonnoit cuoit 0,09.

220. Omnpenenure pH 0ydepHoro pactopa, comepxamiero 0,01 M HCIO u 0,2 M KCIO, ecnu pK HCIO = 7,6.

221 — 234. CocTaBUTb IEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTh YPAaBHEHMS Clle-IYIOLUX PEaKIMii:

221. KMnO4 + KI + H2S04 — K2S04 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20

FeCl3 + SnCl12 — FeCl2 + SnCl4

222. HCIO3 — ClO2 + HClO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + C12 + H20

223. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HC104 + HI — Cr(C104)3 + KCI04 + 12 + H20

12 + CI2 + H20 — HIO3 + HC1

224. KClO3 + HCl — CI2 + KC1 + H20

KMnO4 + K2SO3 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2SO4 — Cr2(S04)3 + S + K2S04 + H20
225. C12 + KOH — KC1 + KCIO3 + H20

K2Cr207 + K2SO3 + H2SO4 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
226. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonu. — KC1+ CrCl13 + CI2 + H20

PbS + H202 — PbSO4 + H20

227. KClO3 — KC104 + KCl1

KClO3 — KCl1+02

(NH4)2Cr207 — N2 + Cr203 + H20

228. Cu(NO3)2 — CuO + NO2 + 02
Na2Sn04 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

229. FeSO4 + HNO3 + H2S04 — Fe2(S04)3 + NO + H20
H2S03 + C12 + H20 — H2S04 + HCI

P + HNO3 + H20 — H3PO4 + NO

230. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20




MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

231. NaBr + MnO2 + H2SO4 — MnSO4 + Na2SO4 + Br2 + H20

Au+ HNO3 + HCl — AuCI3 + NO + H20

H2S + K2Cr207 + H2S04 — S + Cr2(S04)2 + K2S04 + H20

232. HgS + HNO3 + HCl — HgClI2 + S + NO + H20

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

HC103 — CIO2 + HCIO4 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS04 + KNO3 + K2S04 + H20

234. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

235. 3aKOHUUTH YpaBHEHHs peaKkiuii, YIUThIBas, YTO B KUCJIOW Cpele MapraHel BOCCTaHaBIUBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B meno4Hoit 1o Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S0O3 + H20 —

KMnO4 + K2S03 + KOH —

236. Y4uThIBas, YTO XPOM BOCCTAHABIMBAETCS 0 TPEXBAJICHTHOTO COCTOSHUS, 3aKOHUUTH YPAaBHEHUS PEaKIIHii:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

237. Hcxons U3 cTpoeHUs aTOMOB 3JIEMEHTOB, YKa3aTh, KAKHE U3 MPHUBEIEHHBIX HUXKE HOHOB MOTYT ObITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepsl COOTBETCTBYIOLINX PEAKIMH.

238. Hcxons M3 cTpoeHHsT aTOMOB JIEMEHTOB, YKa3aTh, KAKHE U3 MPHUBEICHHBIX HIKE HOHOB MOTYT OBITh OKHCIHTEISMHU:
Al3+, Fe3+, F-, Cr6+. IlponsutiocTpupoBaTh OTBET PEaKIHsIMH.

239. Kakue 13 npuBeIeHHBIX HUXE HOHOB MOTYT IPOSIBISATh U OKUCIUTENbHBIE U BOCCTAHOBUTEIbHbIE CBOMCTBA: SO427,
S0327, S27, C1047, NO27, NO3™.OTBeT NpOHIUTIOCTPUPOBATh PEAKIIUIMHI.

240. Yka3arp, Kakue U3 MPUBEIECHHBIX HIKE BELIECTB SIBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHoBUTEIsIMA: KMnO4, Zn,
F2, HCI, HC104. OTBEeT MOTHBHPOBATb.

241. COCTaBUTh CXEMBI IBYX TalIbBAHMYECKHUX JICMEHTOB, B OJTHOM M3 KOTOPBIX XKEIEe30 CIY>KWIO Obl aHOJIOM, a B APYTOM —
katoqoM. [IpiBecTH 3JEKTPOHHBIE YPABHEHUS PEAKINi, MPOTEKAIOIINX MPU pabOTe HIIEMEHTOB.

242. CoCTaBUTh CXEMBbI JBYX rajlbBAHMYECKHX DJEMEHTOB, B OJTHOM M3 KOTOPBIX IIMHK — OTPHUIATEIBLHBINA 3JIEKTPOJ, B APYIOM
— HOJIOKUTENBHBINA. HanucaTs 27€KTpOHHBIE YPaBHEHUs! PEaKLUi, TPOTEKAIOIUX IPU paboTe HJIEMEHTOB.

243. PaccuuTath 3.1.C. ralbBaHMUECKOIO 3JIEMEHTA, COCTOSIIEr0 U3 LIMHKOBOIO 3J1EKTpoja, norpyxensHoro B 0,1 M pactsop
cynbdara IMHKA, ¥ BOJAOPOIHOTO dJIEKTPO/Ia, OTPY>KEHHOTO B TUCTULTUPOBAHHYIO BOAY.

244. KoHueHTpanmonHas rajisBaHU4YecKas 1Ielb COCTaBJIEHA MAarHUEBBIMU AJICK-TPOJIaMH, MTOTPY>KEHHBIMU B pacTBop MgSO4

Pa3HOI KOHLIEHTPALIUU:

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

Paccuunrarn 3.4.C. 3TOro 2JE€MEHTA.

245. Brrunciauth 3.1.C. TaJIbBAaHUYCCKOI'O 3JICMCHTA

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

3Hasl, 9TO PaCTBOPHI JeUUMOIIApHBL. Kakue mpomecchl MpoTeKaroT Ha 3IeKTPo-Aax Mpu paboTe 3Toro nemMeHTa’?

246. Hcnonb3oBaB Tabu. 5 [IpunoskeHus, BBIYUCIUTD 3.1.C. SIEMEHTa, COCTAaB-JIGHHOI0 U3 Haubojiee U HauMeHee aKTUBHOTO
METaJLIOB, TIOrpy>KkeHHbIX B 0,1 M pacTBOpsI X cosell. Kakue mporiecchl MpoTEeKaloT Ha AJIEKTPOIax MpH pa-00Te 3TOro ieMeHTa?
247. D.].C. BJIEMEHTA, COCTOALIETO U3 MEIHOTO U IIUHKOBOTO 3JIEKTPOJIOB, MO-TPYKEHHBIX B 1 M pacTBOpHI cojeil aTux
9JIeMEHTOB, paBHa 1,1 B. M3menurcs nu 9Ta BenuuuHa, ecii ucnoin3oBats 0,01 M pactBopbi? OTBeT 000CHOBATS.

248. Paccumrate 3.71.C. TaIbBAHUYECKOTO AJIEMEHTA, COCTOSIIETO U3 aTIOMHHUCBOM U cepeOpsHON INIACTHHOK, ITOTPYKCHHBIX
B 0,01 M pacTBOpBI HUTPATOB ITUX MeTaJI0B. Kakue mpoleccsl IpOTEKatoT Ha JIEKTPOAAX IeMeHTa?

249. Paccuurars moTeHIMaM HOPMAIBHOTO BOJOPOAHOTO 3MEKTPO/a, OTPYKEHHOTO B: a) TUCTUIUIMPOBAHHYIO BOLY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

250. Paccunrarp 5.11.C. raJlbBAHMYECKOTO dJIEMEHTa

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

Kakue mporecchl MpoTeKaroT Ha 3JIEKTPOIaX dJIEMEHTa BO BpeMsi ero paboThl?

251. Yro Takoe kopposus MetaiwioB? Kakue Bumsl koppo3uu Ber 3HaeTe? Ilepe-4ucianTh OCHOBHBIE METOJIBI 3aLIUTHI
METAJUIOB OT KOPPO3HH.

252. [TpuBecT mpuUMepbl KATOTHOTO M aHOAHOTO MOKPHITUH kene3a. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS MPOIECCOB,
MPOTEKAOIIHX [IPU HAPYIICHUH [IEIOCTHOCTH NOKPBITHIT B arpecCUBHOI cpeje.

253. CoCTaBUTh JJEKTPOHHBIE YpaBHEHHS MPOIIECCOB KOPPO3UU XPOMHPOBAHHOTO JKeJie3a B KHCIOTHOW cpelie, MPOTEKAFOIIUX
TPY HAPYIICHUH TOKPBITHSL.

254. CriaB Meid C HUKEJIEM HaXOAMTCS B BOJHOW Cpejie, HACBhIIEHHON KUCIopoaoM. COCTaBUTh DJIEKTPOHHBIE YPaBHEHHS
nporecca KOpPO3uH CIUIaBa.

255. B kakux ciydasx UCTIONB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOJIHBIE 3aIUTHBIC TOKPBITH? [IpuBecTH mpuMepsl U
COCTaBUTH AIIEKTPOHHBIE YPAaBHEHHUS IIPOLIECCOB KOPPO3UH, MPOTEKAIOIINX IIPH HAPYIIEHUH KaTOJHOTO M aHOJHOTO MOKPBITHH.
256. AJTFOMUHHH CKJIeTaH ¢ jkene3oM. Kakoii 13 MeTamioB OyAeT MoJBepraTbesi KOPPO3HH, €CIIM STH METAJUIbI IMOMaayT B
KHCITOTHYIO cpeny? COoCTaBUTh AIEKTPOHHbBIE YPaBHEHHS MPOIIECCOB KOPPO3HH.

257. Kak mpoTtekaet mpoliecc KOppo3uu JaTyHH (CIIaBa MeIU ¢ IIUHKOM) B arpeccuBHO# cpene? COCTaBHUTH 3JIEKTPOHHBIE
YpaBHEHHS IpoLecca KOPPO3HH.




258. Kaxk npoTekaet mporecc Koppo3un OpoH3HI (CIIaBa MEAX M OJI0Ba) B arpeccuBHOi cpene? CocTaBUTh IEKTPOHHEIE
ypaBHEHUs 3TOT0 IIporiecca.

259. CocTaBHUTh NIEKTPOHHBIC YPaBHEHHUS IIpoliecca KOPPO3UH HUKEIMPOBAHHOTO Xejle3a B KHCIOTHOI cpesie B ciiydae
HapyIICHUS TOKPHITHSL.

260. Omnogo cnasiHo ¢ cepeOpom. Kakoil n3z merannoB Oyzaer paszpyuathest B arpeccuBHOi cpene? COCTaBUTh JIEKTPOHHBIE
ypaBHEHUS TIpoliecca KOPPO3HUH.

261. Omnpenenure CTeeHb OKACICHNS, KOOPIWHAIMOHHOE YHCIIO KOMIUIEKCOO0pa3oBaTeis M 3aps KOMIUIEKCHOTO MOHA B
coequaenusx: [Co(NH3)2(NO2)3], [Cr(NH3)3C1]SO4 u [Cr(H20)4Br2]Br. CocTtaBbTe ypaBHEHHS UX AUCCOLHUAINN B BOJHOM
pacTBope.

262. [puBenure ypaBHEeHH Anucconnanyy B BogHOM pactBope coneit (NH4)AI(SO4)2 u K3[A1(OH)6]. Kakne koMIuTeKCHEIE
COCAMHEHUS Ha3bIBAIOT JBOWHBIMH COJIIMH?
263. KoncranTsl HecTolikocTH KoMIuleKCHBIX HOHOB [Ag(CNS)2]™, [Ag(S203)2]3™ u [Ag(NO2)2]™ coOTBETCTBEHHO paBHBI

2,0°10711, 1210713 u 1,3+1073. B xakoMm 13 pacTBOPOB, COJEPKAIIEM STH UOHBI B OJIMHAKOBOM MOJIAPHON KOHIEHTPA-1IH, HOHOB
cepebpa Oombime?

264. UeMy paBHBI CTETIEHb OKUCIECHUS U KOOPJMHAIIMOHHOE YUCIO KoMIIeKkcooOpazoBaTens B coeauHeHusx [Cu(NH3)4]
(NO3)2, K[Ag(CN)2]? CocraBbTe YpaBHEHHsI TUCCOLUAIIUU ITUX COJICH.

265. VYKaXHuTe CTETICHb OKHUCICHUS U KOOPIUHAIMOHHOE YUCIIO KOMILTeKcooOpa3oBatelns B coenuneHusx Na[AlCl4], H3
[AIF6]. HanmumuTe BbIpaskeHUE I KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

266. Hanummre ypaBHeHus aucconuanuu cnenyrommx coeaunenuit: H2[SnCl6], [Ni(NH3)6]CI12. Yemy paBHBI cTeleHb
OKHCIJICHHS ¥ KOOPJMHAIIMOHHOE YHCIIO KOMIUIEKCO0OpazoBaTes?

267. Onpenenure BEIUUUHY 3apsa KOMIUIEKCHOIO MOHA, CTENEHb OKHCIEHUS M KOOPAUHALMOHHOE YUCIIO

komIiekcooOpazoBatens B coenuHenusx: [Ni(NH3)6]C13, Na2[Zn(OH)4] u K3[Fe(CN)6]. HanumuTe ypaBHeHUs UX AUC-
COIMAIIMH B BOJHBIX PACTBOpax W BeIpaxkeHHe KH.

268. Onpenenure BEIUYUHY 3apsia KOMIUIEKCHOIO MOHA, CTENEHb OKHCIEHUS M KOOPAMHALMOHHOE YHCIIO
komruiekcooOpazoBatens B coenunenusx: [Cr(H20)6]C13; [Cr(H20)3C13]; [Cr(H20)3C12]C1. CocTaBbTe ypaBHEHUS HX
JICCOLMAIIH B BOJHBIX PACTBOPAX.

269. KonctanTbl HecTolKoCcTH KOMIUTeKCHBIX HOHOB [CdI4]2™ u [Co(NH3)6]3+ co-oTBeTcTBEeHHO paBHBI 7,9¢1077 1 6,2¢10736.
Kakoii u3 3TiX MOHOB siBisieTcs: 60-11e mpouHbIM? COCTaBbTE BBIPAKEHHUS JJIs1 KOHCTAHT HECTOWKOCTH YKa3aHHBIX HOHOB.

270. Hanwmmre ypaBHenus aucconuanuu cueayrommx coequnenuit: [Co(NH3)SH20]C13, K[Au(CN)2]. Yemy paBHBI
CTETCHb OKUCIICHUS X KOOPAU-HAIIMOHHOE YHCIIO KOMIDIEKCO00Pa30BaTelsl B 3TUX COCTUHEHHSX ?

271. Omnpernenure CTeeHb OKACICHNS W KOOPAUHAIIOHHOE YHCIIO KOMITIEKco-o0pa3oBatens B coeanHeHmsx: [Pt(NH3)4C12]
Br2, [Cr(H20)6](NO3)2. CocTaBb-Te Ha3BaHUS KOMIUIEKCHBIX COETMHEHUH.

272. Hanummre ypaBHenus aucconuanuu kommiekcHbix coeannennii K2[Fe(NH3)(CN)S]; [Pt(NH3)3NO2]C1. CocraBbTe
BBIP)XEHUS 11 KOHCTAHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB.

273. KoncranTs! HecTolikocTn kKoMIuteKCHBIX noHOB [Ni(NH3)6]2+ u [Ni(CN)4]2™ coorBeTcTBeHHO paBHHI 9,8¢1079 n
3¢10716. Kakoif u3 9TUX HOHOB sIBIsIeTCs 60-11ee MpouHbIM? CocTaBbTE HA3BaHUS KOMIIJIEKCHBIX HOHOB.

274. K xakomy tumy comei otHocsates coequnenus: [Ni(NH3)6]C12, (NH4)2S04<NiSO4, K4[Ni(CN)6]? 13 kakux HOHOB
COCTOAT 3T conu? UeMy paBHa CTEIICHb OKHCIICHUS HUKEIS B 3THX COCTUHECHHUAX?

275. UeMy paBHBI CTETIEHb OKUCICHUS U KOOPIAMHAIIMOHHOE YUCIIO KOMILIEKCO-00pa3oBarens B coenuHeHnsx: [Cu(NH3)4]
S04, K2[PtCl6], K[Ag(CN)2]? 13 kakux HOHOB COCTOSAT 3TH coequHeHusi? CocTaBbTe Ha3BaHUSI KOMIUIEKCHBIX COeIMHEHUI

276. K kaxomy Tumy coneit otHocstcst coequnenus: K3[Fe(CN)6], (NH4)2SO4+.FeSO4, K4[Fe(CN)6]? U3 kakux MOHOB OHU
coctosaT? UeMy paBHa cTeNeHb OKHCIICHHS JKele3a B 3TUX COSAUHEHUAX?

277. UeMy paBHBI CTETIEHb OKUCICHUS U KOOPAMHAIIMOHHOE YUCIO KOMILIEKCO-00pa3zoBarens B coeanHeHnsax: Rb[SbBr6], K
[SbC16], Na[Sb(S04)2]? CocTaBb-Te BBIpaKEHHUS IS KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

278. Hanmmure GpopMyIibl KOMIUIEKCHBIX coeauHeHuid, nMetormmx coctaB: AgC1+2NH3; AgCN+KCN. Ykaxure cTeneHb
OKHCIIEHHS ¥ KOOPIWHAIMOHHOE YHCII0 KOMILUIEKCO00pa30BaTels, BETMINHY U 3HAK 3apsAa KOMIUIEKCHOTO HOHA.

279. CocraBbTe (QOpMyJIBI NPUBEAECHHBIX HIDKE KOMIUIEKCHBIX COeJUHEHUH. B KaXXIOM U3 HUX YKaXXHUTE CTEICHb
OKHCJICHHS KOMIUIEKCOOOpa30BaTes.

a) Tpuokcoamunocynsdar(VI)-mown; 6) rexcadropoaypat(V)-HoH;

B) rexcaranogeppat(Ill)-uon.

280. CocraBbTe Ha3BaHUS KOMIUIEKCHBIX COEIUHEHUIL:

[Cu(NH3)4](OH)2 Cs[I(Br)Cl] K3[Fe(CN)6]

281. UYro Takoe AMCIEPCHBIE CHCTEMBI? B weMm pasmmune MexIy MOHO- M HONUANCIIEPCHBIMH, CBOOOIHO- H
CBSI3BHOJUCIIEPCHBIMU crcTeMaMu? K KakuM JUcTIepCHBIM CHCTeMaM OTHOCUTCS 1oyBa?

282. Yro Takoe ancopouusa? Kak n3aMeHHTCS aJcoOpOLMOHHAsT CIIOCOOHOCTh BEIIECTB IPH APOOJICHUH KyOHMYECKUX YacTHIl C

JUTHHOH pebpa 5 MKM 110 gacTHl ¢ [UIHHOH pedpa 10-7 cm? OTBET MOATBEPANTE PacIeTOM CyMMapHOH moBepxHOCTH 1 cM3
BEIECTBA.

283. PactBop (30116) KOJITOMAHOM Kambopsl B 1 cM3 comepxut 2108 100y 3T0-ro BemecTBa. [IpuHuMas auamerp rio0ysisl
paBHBIM 10-6 MM, TOCYUTATH OO-IIYIO TOBEPXHOCTH JUCIEPTHPOBAHHOTO BEIlecTBa B 1 JT 30714.

284. UeM paznmyaroTcs 30716 U refb? Bo3MokeH i mepexos u3 3011 B redb U 00paTHO? OTBET MOATBEPANTH IPUMEPAMH.
285. Uro Takoe koyutouasl? B ueM mpuuMHa KOaryJsiiuy KOJUIOMA0B?

286. Yro takoe nentuszanus koutonaoB? Kak rumpokcun xenesa (I1I) MoxxHO mepeBecT U3 KoaryssTa B 30J1b U U3 30JI B
KoaryJsT?

287. Hamucats opmyiry KOIITOMAHON MUIEIIIBI, 00pa3yromeiics IpH B3aUMOCHCTBIN CUIIBHO pa30aBICHHBIX PAcTBOPOB
AgNO3 u KCI nipu vHebonpiom u3obiTke KCIl. Yka3ats HOHBI, 00pa3yrolye IBOHHON 3JIEKTPHUUECKHUiT CIIOM.

288. Hanmcats GopMyiy KOJUTOMIHOW MHIIEIUIBI, 0Opa3yIomIeics pU B3aMMOICHCTBUN CHIIBHO Pa30aBICHHBIX PAaCTBOPOB

AgNO3 u KCI pu Hebombpmom n30srTke AgNO3. YkazaTs HOHBI, 00pa3yromme aJcopOIHOHHY0 YaCTh ABOHHOTO 3IEKTPUIECKOTO
CIIos1.




289. Hamnucats opmyiry KOIITOMAHON MUIEIIIBI, 00pa3yromeiics IpH B3aUMOJICHCTBIN CUIIBHO pa30aBICHHBIX PACTBOPOB
Na2SiO3 u HCI npu HebombimoM u3dbiTke Na2SiO3. Yka3aTh HOHBI, 00pa3yIoliye: a) MOTSHIIHAN ONPEACIIAIONINN CIIOMH; 0)
JIBOMHOM AJIEKTPUUECKHH CIIOM.

290. Hammcars ¢opmyiry KOIIOMAHON MUIEIIIBI, 00pa3yomeiics IpH B3aNMOJICHCTBIN CUIIBHO pa30aBIICHHBIX PAcTBOPOB
Na2Si03 u HCI npu ne6onbmom uzdsiTke HCL. Ykazats nonsl, oopasyromue 1udQy3Hyro 4acTb ABOHHOTO 3JIEKTPHUUECKOTO CIIOSL.
291. Yro Bel 3HaeTe 0 koaryaupyomeM AercTBur dekTposnToB? Kakas u3 co-neit — NaCl, Na2SO4, Na3PO4 — oka3sbiBaeT
OoutbIrree BO3/ICHCTBIE HA KOATYISAINIO KOIONI0B? OTBET MOTHBHPOBATE.

292. UYro Takoe mopor koarymamun? Kax on Oyaer n3mensarsca B psaxy coner  NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATS.
293. Kak mMoxHO cTabunusupoBats aucriepcHble cucteMbl? Uto Takoe crabunmuzatop? Kakue BUABI cTabmimM3anuu
JMCIIEpCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3aIIMTHBIC KOJUIOWABI M B YeM MEXaHHU3M HX JeHCTBHA?

294. UYro mpowusoiinet, ecau k 30mo Fe(OH)3 mpunnts pactBop Na2SO4? M3meHUTCS I pe3yabTaT, €CIH K 30II0
npeaBapuTenbHO 100aBUTh pacTBOp Kpax-Mana? OTBET MOTUBUPOBATh.

295. B nBe xon6sl ¢ 301eM MnO2 npunuinu cienyromue pactBopsl: B epByto NaCl, Bo BTopylo — CHaudana pacTBOp MbuIa, a
3arem NaCl. Uro nponsoiiner B kax a0 kond6e? OTBET MOTHBUPOBATb.

296. 296. Yo npousoiaeT npu ciuBaHUN KOLTOUAHBEIX pacTBopoB AgCl (crabummsatop — KCl) u Fe(OH)3 (crabunuzarop —
FeCl3)? OTBet noaTBepANTH (POPMYIaMK KOJJIOWIHBIX MUIIEILI.

297. Uro mpou3ouaeT MpH CIMBAHUU KOJUTOUIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeClI3)? OtBer moaTBepaAuTh (hOpMyTaMHi KOJUIOMJHBIX MULIEII.

298. OT yero 3aBUCHUT aJcOpOLKMS Ta30B U MApOB Ha MOBEPXHOCTH TBepAbIX Ten? Uto Takoe ruapoduibHbie U TuApodoOHbIe
agcopOeHThl? Ha3BaTh BakHEHIIINE aICOPOCHTBI.

299. OTyrume pacTBOPOB OT AWCIIEPCHBIX cucTeM. McTuHHBIE M KomtoumHble pacTBopsl. Moxket i NaCl o6pa3oBbIBaTh
UCTUHHBIE U KOJUIOUAHBIE pacTBOPEI? OTBET MOTHBHUPOBATS.

300. Yro takoe copbiusa? Xemocopoiusa? HamucaTh ypaBHEHHS XeMOCOPOIIMOHHBIX MpotieccoB moriorienuss CO2 Boaoit u
OKCHIOM KaJIBITHS, a TAKXKE TOTJIOMICHNS aMMHaKa BOIOM.

301 —320. Ins nepeyrcIeHHbIX HUXKE HOHOB COCTaBbTE MOJICKYJISIPHBIE M HOHHBIE YPABHEHUS XapaKTEPHBIX PEAKIUN. YKaXUTE UX
aHaJIMTHYECKUE MTPU3HAKH (0CaJOK, LIBET, BBLACNAIOIIUIICS Ta3 U T.1.).

301. K+, SO42".

302. Na+, CO32".

303. NH4+, PO43".

304. Mg2+, Si032".

305. Ba2+, CI".

306. Al3+, NO3™.

307. Fe2+, NO2™.

308. Ca2+, SO42".

309. Fe3+, CO32".

310. Mn2+, PO43".

311. Cu2+, Si032".

312. Zn2+, CI".

313. K+, NO3~.

314. Na+, NO2".

315. NH4+, SO42".

31e6. Mg2+, CO32".

317. Ba2+, PO43".

318. Fe2+, Si032".

319. Ca2+, CI'.

320. Fe3+, NO3™.

321. Ha tutposanue 25,00 ma 1,1202 u pactBopa HCI uzpacxomosano 24,80 ma pactBopa NaOH. Onpeznenure TuTp U
HOpMaJbHOCTh pacTBopa NaOH.

322. Ha tutposanne 20,00 ma pactBopa ceproit kuciotsl ( = 0,004902 r/mim) nzpacxomosano 20,40 mu pactBopa NaOH.
Omnpenenure TUTP U HOP-MaNbHOCTH pacTBopa NaOH.

323. Ha tutpoBanue 20,00 ma pactBopa Na2CO3 ( = 0,005320 r/mi) uspacxomoBano 21,20 mur pactBopa H2SO4.
Omnpenenure TUTP U HOPMAJIBHOCTH PACTBOPA CEPHON KHCIIOTHL.

324. B 200 M pactBopa comepxurcst 1,0602 r Na2CO3. Ha turpoBanne 20 M 3Toro pactsopa 0b110 m3pacxonosaso 19,02
mi pactBopa HCIL. Onpenenure TUTp M HOPMAJILHOCTh PAacTBOPa CONSHOM KHCIOTHI.

325. Ha tutpoBanue 25,00 ma pactBopa Na2CO3 ( = 0,005315 r/mi) u3pacxomoBano 26,82 mi pactopa HCIL. Omnpenenute
TUTP U HOPMAJIBHOCTH PACTBOPA COJISTHOHM KHUCIIOTHI.

326. Ha turposanue 0,2020 r Na2CO3 3arpagero 20,25 mi pactsopa H2SO4. Onpenenute TUTPp H HOPMAIBHOCTh PacTBOpPa
CEpHON KUCIIOTHI.

327. Ha tutposanue 25,00 mu 0,1250 1 pactBopa NaOH uzpacxonoano 26,05 mi pactBopa cepHoit kucnoThl. Ornpenenure
TUTP U HOPMAJIBHOCTH PACTBOPA CEP-HOH KHUCIIOTHI.

328. Kakoit 06vem pactBopa KOH, tutp xotoporo pasen 0,0111 r/mi, notpebyet-cs mist HedTpanuzanuu 25,00 mi pacTBopa
HCI, umeromiero tutp 0,007777 r/mn?

329. Kakoit o6vem 0,1 H pactBopa KMnO4 nofizier Ha THTpOBaHHE pacTBOpa, co-nepxamero 0,3036 r FeSO4?

330. Ha turposanue 20,00 mn 0,1025  pactBopa Na2C204 n3pacxo10BaHO (B MPUCYTCTBUH CEPHOH KUCIOTHI) 19,20 mi
pactBopa KMnO4. Onpenenute TUTP U HOPMAIBHOCTh pacTBopa KMnO4.

331. Ha tutpoBanue 2,2120 r Na2CO3 uszpacxonosano 20,40 mi pactBopa cosis-HOM KHCIO0Thl. OpenenuTe TUTP U

HOPMAJIBHOCTB PacTBOPA COISHON KHCIIOTHIL.
332. Ckonbko rpamMoB NaOH conepaxanock B pacTBOpe, €CliM Ha ero HelTpanuzanuio O0buto uzpacxomosano 22,50 miu 0,5000




H pacTBOPa CEPHON KUCIOTHI?

333. B 200 mu pactBopa conepxkutcs 1,3484 r Na2C204. Ha tutpoBanue 25,00 M 3TOro pacTBopa U3pacxoioBaHO (B
IIPUCYTCTBUU cepHOU KucioThl) 24,02 M pactBopa KMnO4. Onpenenute TUTp U HOpMaIbHOCTh pacTBopa KMnO4.

334. Ha meitpanusanuio 20,00 v 0,2135 1 pactBopa HCI 3arpageno 15,35 mut pactBopa ruapokcuia Harpus. Onpenenure
TUTP ¥ HOpMAIBHOCTH pacTBopa NaOH.

335. Ha TutpoBanue 20,00 mu pacrBopa HNO3 3arpaueno 15,00 mn 0,1200 H pac-tBopa NaOH. Brruucnure HopMallbHYIO
KoHIeHTpauuto, TuTp 1 Maccy HNO3 B 250 M1 pacTBopa.

336. Ha turposanue 25,00 mn pactBopa Na2C204, THTp KOTOPOTO paBeH 0,006780 r/mm, U3pacxomA0BaHO (B MPUCYTCTBHU
cepHo# kucnoTel) 24,84 mi pactBopa KMnO4. Onpenenure TUTp M1 HOpMaIIbHOCTh pacTBopa KMnO4.

337. Kaxkoit 06vem 0,1500 H pactBopa NaOH mnoiiner Ha TrTpoBanue: a) 21,00 mu 0,1133 u pactBopa HCI; 6) 21,00 mn
pactBopa HCI ¢ turpom 0,003810?

338. Kaxkyro maccoByro nomo (%) xapoonata Hatpust Na2CO3 conepkut obpasel 3arps3HEHHON COJbI, €CITH Ha
HelTpanu3aiuio HaBeckH ee B 0,2648 T uzpacxogosano 24,45 mu 0,1970 1 HC1?

339. B 250 M pactBopa comepxurcst 1,6802 r Na2C204. Ha tutpoBanue 20,00 M 3T0TO pacTBOpa (B MPUCYTCTBHH CEPHOU
KHCIIOTHI) u3pacxogoBano 21,22 ma pactBopa KMnO4. Onpenenure THTp U HOPMaNbHOCTH pacTBopa KMnO4.

340. Ha tutpoBanue 40 mut pactBopa HCI 3arpaueno 30 min 0,2400 H pactBopa NaOH. Beruucinre HOpMalbHYIO
KoHIeHTparwmio 1 THTp pacTBopa HCl. CKkobKo rpaMM KHCIIOTHI COAEPKHUTCS B 1 1T Takoro pactBopa?

HanmenoBanue 1abopaTOpHBIX padoOT

CKOpOCTh XUMHUYECKUX PEaKIUil 1 XUMUIECKOE PaBHOBECHE
Peakiiu B pacTBOpax 3JIE€KTPOIUTOB

PeaKHI/II/I OKHCJICHUA-BOCCTAHOBIICHU A

6.2. TeMbl NUCbMEHHBIX PadoT

HanmMenoBanue 1abopaTopHBIX paboT

CKOpOCTh XUMHYECKHX PEAKLMH U XMMHYECKOE PABHOBECHE
Peaxunu B pacTBOpax 3J1E€KTPOJIMTOB

Peaxmmu OKHCICHUSA-BOCCTAHOBICHUS

[{esp10 BEITOTHEHHSI KOHTPOJIBHON pabOTHI SBIIACTCS 3aKpeIIeHNe TEOPETHIECKIX 3HAHNUH, BBIHOCHMBIX HA CAMOCTOSITEIIEHYIO
paboTy CTyJEHTOB, TO3BOJIIOIIUX OCBOUTH CIICIUANBHBIC PA3AeIIbl JUCIIUIIINHEL

BrInonHseTcst KOHTpONIbHAs paboTa CTYICHTOM HHAWBHUYalbHO, BO BHE ayJUTOPHOE BpeMsl, caMOCTosATebHO. [locie npoBepku n
JOpabOTKM yKa3aHHBIX 3aMeUaHnii, paboTa 3amuniaeTcs. [Ipy moIoKUTEFHOM OleHKE BBIIOTHEHHON CTYJCHTOM padoTe Ha
TUTYJIBHOM JIUCTE PAaOOTHI CTaBUTCH - "'3a4TeHO".

6.3. ®oH/I OLICHOYHBIX CPEACTB

Ornenka copMupOBaHHOCTH KomneTeHIni y ctyaenToB HUMU Jlonl’AY u BeIcTaBiIeHHE OIIEHKH MO OTACIBHON TUCIIUIUTHHE
BEZIETCS CIEeIYIOIUM 00pa3oM:

- UTSL CTYZCHTOB 3209HOH (pOpMBI 00yUYECHHUS HTOTOBAs OIICHKA 10 JHCIUIUINHE BBICTABIACTCA 0 5-0aJUTBHOM IIKaIe B BUIE OLCHKH
«OTIMYHOY, «XOPOILIO0», KyI0BIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHON;

BrIcokMii ypOBEHb OCBOCHHS! KOMIIETCHIIM, HTOr0Bas OLICHKA 10 JUCLHUIUINHE «OTINYHO» MM «3aYTEHO»: IIIyOOKO U MPOYHO
YCBOWJI IPOTPaMMHBIN MaTepuall, HCUEPIBIBAIOIIE, I0CIEA0BATENbHO, YETKO U JJOTHYECKH CTPOWHO €0 U3JIaracT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTHKOI, CBOOOTHO CIPaBIIAETCS C 331a9aMH, BOIPOCAMHU B APYTUMH BUIaMH IPHMEHEHUS 3HAHUH,
IpUYeM He 3aTpyJHAETCSA C OTBETOM IMPU BUIOM3MEHEHUH 3a1aHHM, HCIIONB3yeT B OTBETE MaTepHanl MOHOTpaduiecKkoit
JUTEPATYpHI, IPABUILHO OOOCHOBBIBAET IIPHHATOE PELICHHE, BIAJEET pA3HOCTOPOHHUMH HABBIKAMU U IIPHEMAMU BBINOTHEHHS
HpakTHIecKuX 3a1ad. CHCTEMHO U TNIAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IloBbllIEHHBIN YPOBEHb OCBOCHHS KOMIIETEHLIUI, UTOrOBas OLEHKA 10 JUCLUILUINHE «XOPOLIO» UK «3aYTEHO»: TBEPAO 3HAET
MaTepHall, FPaMOTHO U I10 CYLIECTBY M3J1araeT €ro, He JIOIyCKas CyLECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IIPABUJIBLHO
MPUMEHSET TEOPETHUCSCKHE TTOJI0KEHISI IPH PEIICHNH PAKTHIECKIX BOIIPOCOB M 33/1a4, BlIa/ileeT HEOOXOIMMBIMI HaBBIKAMH H
HIpHUeMaMH UX BBITOMHEHUS. CHCTEMHO U INTAHOMEPHO PabOTaeT B TEUCHUH CEMECTPA.

IIoporoBblil ypoBEHb OCBOCHUS KOMIIETEHLIUI, HTOrOBasi OLCHKA 110 AUCUUILIMHE «YJO0BJIECTBOPUTEIBHOY» UIIU «3a4TEHO»: UMEET
3HaHMA TOJILKO OCHOBHOT'O MaTepuaa, Ho He YCBOHII €0 JIeTanel, JoMyCcKaeT HETOYHOCTH, HEJOCTATOYHO NPaBHIIbHbIE
(hopMyTHPOBKH, HapYyIIEHHS JIOTHYECKOH MOCIIEIOBATEIFHOCTH B M3JI0KEHUH IPOTPaMMHOTO MaTepHalla, HCIIBITHIBACT 3aTPyXHEHUS
TPH BHINOJHEHHH PAKTUYECKUX PaboT.

[ToporoBblii ypoBEeHb OCBOSHHSI KOMIIETCHIMI HE C(OPMUPOBAH, HTOTOBAs OLICHKA IO IUCLMIUIHE «HEYIOBICTBOPUTEIBHO» HIIH
«HE3aYTCHOY»: HE 3HACT 3HAYMTENIFHOM YaCTH IPOrpaMMHOTO MaTepuaa, J0ITyCKaeT CYIIeCTBEHHbIE OMNOKH, HEYBEPEHHO, C
OOJIBIINMH 3aTPYAHCHUSMH BBITIONHSACT IIPaKTHIeCcKue paboTel. Kax mpaBuiio, oeHKa «HEYJOBICTBOPUTEIBHOY» CTABUTCS
CTyZ€HTaM, KOTOpbIE HE MOT'YT IPOJOJKUTH 00ydeHHe 6e3 JOMOTHUTEIbHBIX 3aHATHI 110 COOTBETCTBYIOIIEH AUCIUILIUHE.

Kpurepuu oneHKH ypoBHS CHOPMUPOBAHHOCTH KOMIICTCHIINH 1 IIPHHATHE 3aKIIOUEHHS, YTO JaHHAs KOHTPOJIbHAS padoTa 3auTeHa




WU HE 3a4YTeHa: COOTBETCTBHE COJEPKaHM PaOOThI 3a1aHHUIO; TPAMOTHOCTD M3JI0KEHHS 1 Ka9eCTBO 0(OpMIICHHS pabOTHI;
COOTBETCTBHE HOPMAaTUBHBIM TPEOOBAHUSIM; CAMOCTOSTEIILHOCTD BBINOIHCHUS PabOThI, ITyOHHA NPOPabOTKH MaTepHaa;
HCTIONIb30BAaHNE PEKOMEHIOBAHHOHN 1 CIIPaBOYHOM JINTEPATYPHI; IPABIIFHOCTE BBITOJHEHHBIX pacyeToB U rpaHIecKor J9acTy;

000CHOBAaHHOCTD U JOKa3aTCJIbHOCTh BBIBOJIOB.

IIpumep cTpyKTyps! popMHUPOBaHUS OIIEHKH Ta00PaTOPHOI pabOTHI

WurtepBan 0autoB 3a mokasarens, OT - 10 [Momydeno
1. TIpenBapurensHas MOATOTOBKA K TabopaTopHOU pabore
2. 'paMOTHOCTb H3JI0KEHHSI U KauecTBO 0(opMIIeHHs PabOThI
3. CooTBeTCTBHE METOMUKH PabOTHl CTaHAAPTHOW METOJMKE HKCIICPHMEHTA
4. IlpaBUIBHOCTH BBIIIOJTHEHHBIX PACUeTOB W IpadiuecKOi JacTu.
5. O60CHOBAaHHOCTE M JI0KA3aTEIHLHOCTL BBIBOIOB
6.0TBeTHI Ha YCTHBIE BONPOCHI (3amuTa padoThl)
HNTOI'OBAS OLIEHKA, 6armn

Kputepun ouenku: - naboparopHasi paboTa CUUTAETCsl YCIEIIHO CAHHOM, €CIIM [0 UTOTaM OLIEHUBAHUS CTYyAEHT Habpan _ u Gojee

63.J'IJ'IOB, B )KYpHAJIC IIperiogaBaTeiiAa 1o na60paTopH0171 pa60Te BBICTABJIACTCA OLICHKA «3a4YTCHO»

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEICTB

KonTpomnsHas padora. OtdeT mo radopatopHbIM padoTtam. TOroBEIi KOHTPOIIE.

7. YHEBHO-METOJANYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. PexoMenayemas Jqureparypa

7.1.1. OcHoBHas JMTepaTypa

ABTOpBI, COCTaBUTENN 3araBue W3narenscTBO, TOI

JI1.1 |I'munka H.JL O6was xumus: [yue6Hoe mocodue Ajsi CTyJeHTOB Mocksa: Unterpan-Ilpecc,

HEXMMHYECKUX CIICIIUaIbHOCTEH BY30B] 2009

JI1.2 | Jlyranckas N.A., XuMHus: Kypc JIEKIUH ISl CTYJICHTOB HalpaBJIeHUS Hosouepkacck: , 2015
[TaTenmema E.B. "TexnocdepHas 6e30macHOCTE"

JI1.3 | IIstauusiHa E.B., Xumus: yaeOHoe mocoOue st CTYACHTOB HallPaBICHHUS Hosouepkacck, 2016
Jpososo3osa T.H., "Texnocepnas 6ezonacHocTs" mpoduis "TloxapHas
Hanropa B.B. 0Oe30macHOCTh"

JI1.4 |Jlyranckas N.A., XuMHus: Kypc JEKIUH ISl CTYJCHTOB HalpaBJIeHUS Hosouepkacck, 2015
[Tatanmema E.B. "Texnocdepnas 6e3omacHOCTE"

7.1.2. lonoHUTE/IbLHAS JIUTEPATypPa

ABTOpBI, COCTAaBUTENU 3arnaBue W3narenscTBo, roj
JI2.1 | T'muaka H.JL 3amauun u ynpaxkHeHHs 10 00IIel XuMun: yaeOHoe TToco0ue Mocksa: KHOPYC, 2011
JI12.2 | Pe3snkun B.M. XuMUs: HTHTEHCUBHBIN KYpC IIOJTOTOBKU K TECTUPOBAHUIO U Mpunck: TerpaCucremc, 2012
9K3aMEHY
JI2.3 | JIyranckas U.A. Xumust: yaeoHoe mocodue [ CTyI€HTOB BCeX HaIlPaBICHUH | HoBouepxkacck: , 2013

JI2.4 |KpamenunuaukoBa H. | Xumust: yueGHOoe mocobue I CaMOCTOSTENbHOM paboTHI U
T'., BunokypoBa P. 1. | npakTudyeckux 3aHSITHI

Homxkap-Omna: [II'TY, 2013

JI2.5 |Bapenuos B. K., XUMHUS : AIEKTPOXUMHUUECKUE MTPOIECCHI U CHCTEMBI: YIeOHO- Hosocubupck: HI'TVY, 2013
Cunuypuna P. E., METOIIYecKoe mocodne
Typno E. M.
JI2.6 |AmapueB A. 1., Xumus : COOpHUK 33124 U YIPAKHEHUN: ydeOHO-METOIUIECKOe HoBocubupck:
KazakoBa A. A. nocooue Hosocubupckuit
roCyJapCTBEHHBIN

TEXHUYCCKUU YHUBEPCUTET,

2019

7.1.3. MeToauueckue pa3padoTku

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI
JI3.1 |IIsataunsHa E.B., XuMUS: KpaTKUH CI0Bapb TEPMHUHOB [T CTYACHTOB BCEX Hosouepxkacck: , 2010
Jlyranckas U.A. CIEHAIBHOCTEN
JI3.2 | Jlyranckas N.A., XuUMHS: METOIUYECKUE YKa3aHU 110 U3yUYEHHUIO Kypca U Hosouepkacck: , 2013
IManamosa O.1O. BBITTOJTHEHHUIO KOHTPOJIBHON pabOTHI JUTA CTYICHTOB 3a09HON

(hopmbl 00yUeHUS




ABTOpBI, COCTaBUTENHN 3arnaBue W3naTenbcTBO, TOI
JI3.3 |[Jlyranckas N.A., XuMus: METOJUYECKUE YKa3aHHs 110 U3YUEHHIO Kypca U HoBouepxkacck, 2013
IManamosa O.10., BBIITOJTHEHHUIO KOHTPOJIBHON paboTh! I CTYICHTOB 3a04HON
IIsatHunbHa E.B. (opmser 00yuenus HarpaieHus 280700 "TexHochepHas
6e3omacHOCTB"
JI3.4 |IIatauusiza E.B., Xumus (CHenuagbHbIe pa3/ielisl): 1a0opaTopHBIi mpakTukyM s | HoBouepkacck, 2013
Jlyranckas U.A. ctynenToB Hanpasienus 280700 "TexHocdepHas 6e30macHOCTD"
JI3.5 | dposoBozosa T.H., Xumus: 1ab0paTOPHBIN MPAKTUKYM ISl CTYICHTOB BCEX Hosouepxkacck, 2018
Manamosa O.10., HanpaBJICHUH
IIaraunena E.B.

7.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "UnTepHet"

7.2.1 MH()OPMAMOHHO-CIIPABOYHBIC U TIONCKOBEIE http://www.chem.msu.su/rus/elibrary/
CHCTEMBI
7.2.2 DreKkTpoHHas OMOTHOTEeKa YIeOHUKOB http://studentam.net/

7.3 IlepeyeHb MPOrpaMMHOT0 0GecriedeHUst

7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6nuuensuonnstit gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaiin Tpein»
XP,7.,8, 8.1, 10; MS Office professional; MS Windows
Serverl)

732 Dr.Web®DesktopSecuritySuiteAnTuBupyc K3+ LY I'ocynapcTBeHHBIN (MyHUIIMIATBHBIN) KOHTPAKT Ne

PITA06150002 ot 15.06.2021 r. Ha nepenaqy
HCHCKIIIOUUTEIBHBIX [IPAB HA MCIOJIb30BAHUE [IPOrPAMM JULs
9BM 000 «AUTU HEHT»

733 Yandex browser

734 MS Windows XP,7,8, 8.1, 10; Cyo6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»

7.3.5 Microsoft Teams [IpenocraBnsercs GecruiaTHO

7.3.6 MS Office professional; Cyb6nuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiiny

7.4 llepedyeHb HHGOPMALIMOHHBIX CIPABOYHBIX CHCTEM

7.4.1 basbr manueix OO0 "TIpecc-Mudopm" (Korcynbrant | https://www.consultant.ru
+)

7.4.2 ba3zer manabix OOO HaydHas snexTpoHHAs http://elibrary.ru/
6ubmuoTeka

8. MATEPUAJIBHO-TEXHUHYECKOE OBECIHEYHEHHME JUCIMIIJIMHBI (MOY JISA)

8.1 2313 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHATIM3UPOBAHHON MeOEIbI0 U TEXHUYECKUMHU
CpeZIcTBaMU OOYYCHHSI, CITYKAIIUMU [T IPEACTaBICHUS HH(GOpMAIIMU OOJIBIION ay TUTOPHU:
Habop neMoHCcTpamoHHOT0 000pyAoBaHus (TIEPEHOCHOH ): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoektop Acerxl13PH — lmr., oskpan HacTeHHBIN — 1 T.; YueOHO-HATsIIHBIE TOCOOHS — 15
mrt.; Paboune mecta cTyeHToB; Pabouee MecTo mpemnoaaBaTes.

8.2 2317 CrienpanbHOE TIOMENICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOeIIbI0 M TEXHUUYECKUMHU
CpefcTBaMu 00yYeHHUsI, CITyKaIllUMU [T TIpeicTaBieHns nHopMmarmu ayauropun: Habop
JEMOHCTPALMOHHOTO 000pyJ0BaHUs (epeHOCHOH): HOyTOYK Mapku Asusmodel/X552M — 1 mwiT.,
npoektop Acerx113PH — lwr., 3kpan HacTeHHBIH — 1 iT.; Y4ueOHO-HarIsaHbIe TocoOus — 9 miT.;
Hocka- 1 mt.; Paboune Mecta cTyeHToB; Pabouee MecTo mpermogaBaTeds.

8.3 2305 [ToMmemeHne yKOMITJIEKTOBAHO CIICIIMANN3HPOBAHHON MEOEITIBIO M TEXHMYECKAMH CPEICTBAMHU
00y4eHHs, CIy KaIllUMHU I IpeICTaBIeHH NH()OPMAIIIH U OCHAIIICHO KOMIIBIOTEPHON TeXHHUKOII ¢
BO3MOXKHOCTBIO TIOAKIIOUEHHUS K ceTu «HTepHeT» 1 obecneueHueM JOCTyIa B AIEKTPOHHYIO
nHpopMannoHHo-00pa3zoBatenbHy0 cpexy HUMU onckoit TAY: Kommerotepsr Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mrt.; Femoza — 2 mr.; Monutop VS — | mT.; MonuTOp
OPTIQUESTQ — 2 mit.; Monurop Intel Celeron 430 — 1 mt.; KadenpansHas 6ubanorexa;

Crosbl KoMITbIOTepHBIE — 6 IT.; CToi-Tym6a — 5 mT.; Crynes — 16 mT.; TemaTndeckue miakaThl
—5mr.; Jlocka— 1 mt.; Paboume mecrta cTyneHTOB; Pabodee MecTo mpemnoaBarTes.

9. METOANYECKHUE YKA3AHUSA JJISI OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIUHBI (MOAYJIS)

1. HpoBoBo3osa, T.W. Xumus: n1a0. mpakTUKyM ais cTyn. Bcex Hampasi./ T. M. JIpoBoBozoBa, O. 1O. Illanamosa, E. B.
[Iarauubiaa ; HoBouepk. mrx.-menuop. uH-T JJorckoit 'AY. - HoBouepkacck, 2018.

2. anamrosa, O.F0. Xumus: ¢6. 3a1a4 s caMm. paboTs! cTya. [Beex Hampasi.] / O. 1O. Ilanamosa, T. Y. IpoBoB030Ba ;
HoBouepk. nunx.-menuop. uH-T Jlonckoit 'AY. - HoBouepkacck, 2018.

3. Xumug : Meroguueckue yKa3aHus 110 U3yHIEHUIO Kypca U BEIITOJHEHUIO KOHTPOIBHON pabOoTHI IS CTYICHTOB 3209HON (hOPMBI
oOyueHHs A7 CTYJeHTOB BcexX HampasieHuil / HoBouepk. umx.-menunop. uH-T Jouckoi [AY ; coct. O.10. lanamosa, T. U.
JpoBoBo3oBa - HoBouepkacck, 2019.\

4. Metoandeckrne peKOMEHIAINY 110 OPTaHU3aIluN CaMOCTOATENLHON paboThl oOyuatronixcs B HUMU AT AY [DnekTpoHHBIH
pecype] : (BBea. B neiictBue npukazom aupekropa Nel06 ot 19 urons 2015r.) / HoBouepk. uHx.-menuop. uH-T JoHckor [AY .-




OnektpoH. naH.- HoBouepkacck, 2015.

5. Tlonoxenue o Tekyuiel arrecranuu ooydaromuxcs B HUMU [ITAY [OnekrponHslii pecypc] (BBEIEHO B IEHCTBHE MPUKA30M
mupexropa Nel19 ot 14 mromnst 2015 1.) / HoBouepk. mrx.-Menuop. MH-T JoHckoi 'AY.-OnekrpoH. nan.- HoBouepkacck, 2015.-
Pexum goctyma: http://www.ngma.su - 20.08.2016.

6. TunoBsie GOPMBI TUTYIBHBIX JHUCTOB TEKCTOBOI JOKYMEHTAIIMH, BBIIOJIHACMO CTyICHTaMH B Y4eOHOM MpoIecce
[DnexTponnsiii pecypc] / HoBouepk. ux.-menuop. uH-T JloHckoi ['AY.-Onektpon. nan.- HoBouepkacck, 2015.- Pexxum goctyma:
http://www.ngma.su

7. lllanamosa, O.}O. xumus [DnextponHslit pecypc] :COOpHUK 3a1a4 AT CAMOCTOATETIBHON pabOThI CTYICHTOB (BCEX
Hanpasienuit) / O.10. Illanamosa; T.U. IpoBoBo3oBa; HoBouepk, nmk.-menrop. uH-T JITAY. Hoouepkacck, 2018. —
http://www.ngma.su

8. [TonoxxeHne 0 MPOMEKYTOUHOH ATTECTANMH 00YJAIOIIUXCS IO IIPOrpaMMaM BBICIIET0 00pa30BaHUs [ DIEKTPOHHBIH pecypc]
(BBeneHo B aelicTBue npukazoMm aupexkropa HUMU Honckoit TAY Ne3-O/1 ot 18 suBaps 2018 r.) / HoBouepk. HHX.-MEeTHOP. UH-T
Hounckoii ['AY .-Onextpon. naH. - HoBouepkacck, 2018.

9. IataumeiHa, E.B. Xumus: yaebHoe mocobue ist cTyaeHToB HanpasieHus "TexaocdepHas 6e3omacHocTs" mpodws "TloxkapHas
6e3omacuocts" / E. B. ITatausiaa, T. U. [lpoBoBo3oBa, B. B. Iamtopa ; HoBouepk.umx.-memnop. ue-T AT'AY. - HoBouepkacck,
2016. - URL: http://ngma.su

10.JIyranckas, 1. A. XuMus:Kypc JISKIUH UTsl CTYJCHTOB HampasieHus "TexHocdepHas 6e30macHOCTh"

11. IpoBoBo3oBa, T.M.Xumus: 1abopaTOpHBI NPAKTUKYM JUISA CTYJSHTOB Beex HampasieHuid / T. W./IpoBoso3osa, O. IO.
[Manamoga, E. B. IlatHunsina ; HoBouepk. nmx.-menuop. HH-T Jlonckoii AY. - HoBouep-kacck,2018.-URL: http://ngma.su




11. TOMNOJTHEHUS U N3MEHEHMUSI B PABOYEN NPOIPAMME

B paGouyio nporpammy Ha 2022 - 2023 yuebHbiii roa BHOCATCS ClEAYIOLHE JOMOTHEHHS H H3-
MEHEHWUs - OOHOBJIEHO M aKTYa/IM3HPOBAHO COAEpXaHUe CleYIOLHX pa3fesoB W noapasaeios paboueit

NporpamMMbi:

8.3 Cospemennbie npodeccHoHanbHbIe 6a3b1 H AHPOPMALHOHHBIE CTIPABOYHBbIE CHCTEMbI

basbt panubix OO0 "lNpecc-Undbopm" (KoHcynb-
TaHT 1)

Horoeop Ne01674/3905 ot 20.01.2022 ¢ OOO
"[lpecc-Uudopm™ (KoHcyabTanT +)

ba3bl nanubix OO0 "PernoHanbHbtii MHPOPMaLIK-
OHHbI HHAEKC LMTHPOBaHHA"

Horoeop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
THOHAJIbHBIA HH()OPMALIMOHHBII HHAEKC LIUTHPO-
BaHua"

Baibl nanusix QOO Hayunas anextpoHHas 6u6-
nuoTeka

JIMUEH3HOHHBI#H JIOrOBOP Ne SIO-
13947/18016/2021 ot 07.10.2021 OO0 HayuHas
3nexTpoHHas bubanoreka

Basbl panubix OO0 "I'pocc Cucrem.Hudbopmauus
W peleHun”

Kontpakt Ne KPJ-18510 ot 06.12.2021 OOO
"I'pocc Cucrem.Uudopmaums 1 penenns”

Ilepeyens noropopoB IbC o6pa3zoBaTennsHol oprann3anun ra 2022-2023 yu. roa

Yuebubiii Cpok neiicTBHA A0KY-
HaumenoBaHue 10KyMeHTa ¢ yKa3aHHeM PeKBH3HTOB
roa MeHTa
Horosop Ne 501-01\20 06 oka3aHHH HHOOPMALMOHHBIX YCIYT
2022/2023 | MO MPENOCTaBNEHHIO A0CTYNa K 6a30Boii koekuuu «3bC ¢20.01.2020 r. no
VYHusepcutetrckas 6ubnuoreka onnaiin» ot 22.01.2020r. ¢ OO0 19.01.2026 .
«HekcMeauna»
Jorosop Ne p08/11 Ha okazaHue yciyr no NpeaoCTaBlIEHHIO
JOCTyNa K 3MeKTPOHHbIM u3faHuam ot 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. no
2022/2023 i
«H3patenscrso JlaHb» Pa3melneHne BHYTPHBY30BCKOM nHTEpa- 31.12.2025r.
Typsl JJonI'AY Ha nnatdopme 35C JlaHb
Jorosop Ne COb NeHB-171 no pa3sMelleHHIO Npou3BeAEHHH 1 ¢ 18.12.2019 r. no
npeaocTraeieHHIo nocTyna k pasaenam 3bC C3b ot 18.12.2019 31.12.2022 r.
2022/2023 | r.¢ OO0 «3bC Jlanb» ¢ nocneayoLlei npo-
Jon.cornawesnue ot 24.06.2021 k Jlor NeC3B NeHB-171 ot JIOHrauuen
18.12.2019 . ¢ OO0 «3BC JlaHb»
2022/2023 ¢29.10.2019 r. no
Jorosop Ne 11 oka3aHus ycnyr OAHOCTOPOHHEro AOCTYMNA K pe-
S 28.10.2020 r.
cypcam HayuHo-TexHHueckoi 6ubnuorexn «PI'Y Hedtu u rasa ¢ o ATIBILEH H00-
(HHUY) umenn U.M. I'ybkuna» ot 29.10.2019 r. (Hedrerazosoe AYIoLueH Tip
JIOHrauueH
neno)
2022/2023 ¢ 27.04.2018 r. no
Horosop Ne 48-n1 Ha nepenady NPOU3BEAEHHA HAYKH H HEHC-
OKOHYAHHA HEHUCKITIO-
KIIOYUTENBLHBIX MPaB Ha €ro vcnonb3osaHuH ot 27.04.2018 r. ¢ M Aean ndafia
®TBHY «PocHUHITM» O
NpoH3BeeHHE
2022/2023 | Jorosop Ne 1310 ot 02.12.21 na okasanHe ycayr no npenoc-
TaBJIEHHIO IOCTYMNA K SJIEKTPOHHBIM H3J3aHURM KOJIJIEK- ¢ 14.12.2021 r. no
umii: «Berepunapus u cenbckoe x03aicTBO - U3natenectso 13.12.2026 .
Jlanby
2022/2023 | Horosop Ne 1311 ot 02.12.21 Ha okasaHHe ycCiyr 1o npeaoc-
TaBJIEHHIO HOCTYNA K 3JIEKTPOHHBIM W3JaHHAM KOJUIEKUHH: ¢ 14.12.2021 r. no
«DKOHOMHMKA U MeHemkMeHT — M3matenbctBo JauikoB 1 K» ¢ 13.12.2026 .
000 «3BbC JlaHb»
2022/2023 | Horosop Ne 2-22 or 18.02.2022 r. ¢ OO0 «H3aarenscTBO
Jlanb» Ha OkazaHHe yCNyr Mo NPe/I0CTaBIICHHIO 10CTYNa K ©20.02.2022 1. 1o
9/IEKTPOHHBIM U3JaHUAM Konekuuit: «JlecHoe xo3sHcTBO M
19.02.2023 r.
necoutxeHepHoe aeno — Mapnarensctea Jlans» 3BC Jlanb 1
OTAENbHO Hab KHHI W3 APYTHX pa3/IeiioB.




8.5 Iepeuens HHGPOPMAIHOHHBLIX TEXHOJIOFHH H MpoOrpaMmMHOro obecnevyenus, HCMOb3ye-
MBIX HPH OCyIecTB/IeHHH 00pa30BaTe/IbLHOrO npouecca

IlepeyeHsb JHUEH3HOHHOIO NPOrPaMMHOro
obecneyenus

PexBH3NTDI NOATBEPAKIAOINEr0 I0OKYMEHTA

[IporpaMMHas cHcTeMa it OOHapyXKeHHs TeK-
CTOBbIX 3aUMCTBOBaHHH B y4eOHbIX U HayuHBIX
paboTtax «AHTHnnaruar. BY3» (uHTepHer-
BEpCHA);

Mouayns «I1porpamMMHbIii KOMIAEKC NOUCKa
TEKCTOBbIX 3aHMCTBOBaHHH B OTKPbITBIX HCTOY-
HHMKaX CETH HHTEPHET»

JInuensnonusii aorosop Ne 4501 ot 13.12.2021 r.
AQO «Antunnarnar (¢ 13.12.2021 r. no 13.12.2022

r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
stonal; MS Windows Server; MS Project Expert
2010 Professional)

Cy6amuensuonnbiit norosop Ne0312 or 29.12.2021 r.
AO «CodrJlaiin Tpeia»

JlononHeHNs U U3MeHeHMs paccMOTpeHbI Ha sacefaHuH kadeapbl «16» despans 2022 r., npotokon Ne 6

A
BHeceHHbIE JOMONHEHHS H H3MEHEHHUS YTBEpPXKAALO: W7 » AT 20221, 4

7
Jlexau dakynbTtera /4

®enopsax A.B.
[‘/ rd (noanuce) (D.U.0.)




11. JOMOJIHEHUS 1 U3BMEHEHUS B PABOYEHA ITPOT'PAMME

B pabouyro nporpammy Ha 2023 - 2024 yuyeOHBIN TOA BHOCATCS W3MCHCHUS - OOHOBJICHO U
aKTyaJIM3UPOBAHO CO/ICPIKaHUE CIEAYIONINX Pa3/IeioB U MOAPAa3/IENoB paboUeil MporpaMMBI:

8. YUYEBHO-METOJUYECKOE M HWH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

AKTyanbHOE

y4e0HO-METOIMIECKOE oOecrieueHue

JAOCTYIIHO

10 CCBIIIKE:

https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

8.3 CoBpemeHHbIe npodecCHOHATBHBIE 0a3b1 1 HHPOPMAIMOHHbIE CTIPABOYHBIE CHCTEMBI

bazer manuaeix OO0 "IIpecc-Uudopm"
(KoncynpTaHT +)

Horosop Ne 01674/6484 ot 01.02.2023 OOO
"ITpecc-Undopm" (KorcynbTanT +)

ba3wl nanueix OO0 "PernoHaabHbIN
WH()OPMAITMOHHBIN HHACKC ITUTHPOBAHUSA"

LUTUPOBAHUS"

Horosop Ne HK 2924 ot 14.02.2023 OO0
"PernoHabHBIN HHG)OPMAITMOHHBIN HHIICKC

bassl ganapix OOO HayuHnas snekTpoHHas
6ubmmoTexa

JInieH3uOHHEIN

AJIEKTPOHHAsI OMOIHOTEeKa

JIOTOBOP
13947/18016/2022 ot 10.10.2022 OOO Hayunas

Ne SIO-

Ilepedens norosopos IBC odpa3zoBatenbHoil opranuzanuu Ha 2023-2024 yu. roa

Y4eOHbIi Cpok neiicTBusA
HaumeHoBaHMe JOKYMEHTA ¢ YKa3aHMEeM PeKBU3UTOB
roj JOKYMEHTA
Horosop Ne 501-01\20 06 oka3aHny HHPOPMAIIMOHHBIX YCIYT IO
202312024 | MPENIOCTABICHHIO I0CTYTIA K 6a3zoBoit komekun «bC C 20.01.2020r.
YHuBepcureTckas 6ubnmoreka onnaita» ot 22.01.2020r. ¢ OO0 1n019.01.2026
«HexkcMenuay»
2023\2024 | Jorosop Ne p08/11 Ha oka3aHue yciayr 1o NpeJoCTaBICHHUIO JOCTYNA K
anekTpoHHbIM u3gaHusM ot 30.11.2017 r. ¢ OO0 «M3narenscTBO ¢ 30.11.2017 r. mo
Jlanb» Pa3zmerienrne BHyTpUBY30BCKO# uTepatypsl JoHI'AY Ha 31.12.2025 r.
wiatdopme IbC Jlanp
2023\2024 | Jorosop Ne COb NeHB-171 no pa3zmerieHuto mpou3BeIeHHNA U C 18.12.2019 no
npegocTaBieHuio goctyna K paszaenam 9bC COb ot 18.12.2019 1. ¢ 31.12.2022
000 «3BC Jlaup» C TIOCIIeqyIoIei
Hom.cornamenue ot 24.06.2021 x Jor NeC3b NeHB-171 ot MpOJIOHrauuen
18.12.2019 . ¢ OO0 «9BC Jlanp»
2023\2024 €29.10.2019

JloroBop Ne 11 okazanus yciyr 0JJHOCTOPOHHETO JOCTyIa K pecypcam
Hay4HO-TexHIUeckor onomuotekn «PT'Y Hedtu u raza (HUY) umenn
.M. I'yoxunHa» ot 29.10.2019 r. (HedTerazosoe aemo)

1m028.10.2020
C TocJIe Ty oIen
MpOJIOHTaluen

2023\2024 € 27.04.2018r. 1o
Jorosop Ne 48-1 Ha mepegady NpoOU3BENCHNAS HAYKA U OKOHYAHUS
HEUCKJIIOYMTENBHBIX IIPaB Ha €ro Ucnoib30BaHuu ot 27.04.2018 r. ¢ HEHCKIIFOYUTEIbHBIX
OI'BHY «PocHUUIIM» IpaB Ha

IIPOU3BEJICHUE

2023\2024 | Jorosop Ne 1310 ot 02.12.21 Ha okazaHHe yCIyT N0 NPEIOCTABICHUIO C 14.12.2021 1o
JIOCTYIIA K 3JIEKTPOHHBIM U3JaHUsM KOJUIEKIM: «BeTeprHapus u 1 3' 1 2 2026
CENbCKOE X034UCTBO - M3narenscTBo JIaHb» o

2023\2024 | Jorosop Ne 1311 ot 02.12.21 Ha oka3aHuE yCIYT IO
MPEJOCTABIEHUIO JOCTYIIA K 3JICKTPOHHBIM U3JJaHUSIM KOJUIEKIIUU: C 14.12.2021 no
«IKOHOMHKA B MeHEeKMEHT — MzmarenbcTBo Jlamkos u K» ¢ OO0 13.12.2026
«39BC Jlanb»

Horosop 01/02 ot 01.02.2023 r. ¢ OO0 «M3narenscTBo JlaHb» Ha ©20.02.2023 r. 110

2023\2024 | oxka3aHue YCIIyT IO MPEIOCTABICHHUIO IOCTYIA K 3JICKTPOHHBIM

W3IaHUSIM KOJIJIEKIUU: «JIecHoe X034iCTBO U JIECOMHXEHEPHOE JIETIO

19.02.2024 r.



https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

— WzparensctBa Jlans» ObC Jlanb 1 0TIeNbHO HA6 KHUT U3 APYTUX
pa3zesos.

8.5 Ilepeyenr MHGOPMANMOHHBIX TEXHOJOTMH M NPOrpaMMHOro odecreveHus,
HCIOJIb3YEeMbIX IIPU 0CYLIECTBJICHHH 00pPa30BaTEIbHOIO0 MpoLecca

IlepeyeHb JHIIEH3HOHHOTO MPOTPAMMHOT0
PexBU3NTHI NOATBEPKIAIOIIET0 TOKYMEHTA

o0ecnedyeHns
[TporpaMMHas cuctema [yt OOHapyKESHUS JIunensnonnsii gorosop Ne 6482 ot 28.02.2023
TEKCTOBBIX 3aIMCTBOBAHUI B YI€OHBIX H r..AO «AHTHILIaruaT

Hay4YHBIX paboTax «AHTHILIaruat. BY3»
(uHTEpHET-BEpCHS);

Mogyns «IIporpaMMHBII KOMIUIEKC IIOUCKA
TEKCTOBBIX 3aMMCTBOBAaHHUN B OTKPBITHIX
MCTOYHUKAX CETH MHTEPHET

Buecennble JONOTHEHU U M3MEHEH A YTBEPKIA0: «26» ampens 2023 r.

Denopsaua A.B.
(@.11.0.)

JlekaH (akynpTeTa




11. TONMOJIHEHWSA 1 U3BMEHEHUS B PABOYEHN ITPOT'PAMME

B pabouyro nporpammy Ha 2024 - 2025 yueOHBIN TOA BHOCATCS W3MEHCHUS - OOHOBJICHO U
aKTyaJIM3UPOBAHO CO/ICPIKaHUE CIEAYIONINX Pa3/IeioB U MOAPAa3/IENoB paboUeil MporpaMMBI:

7. ®OHJI OHLHEHOYHBIX CPEACTB JIJs KOHTPOJISI YCIHEBAEMOCTHU H
IMPOBEJIEHUSI TIPOMEXYTOYHOH ATTECTAIIMM OBYYAIOIIUXCS 11O
JUCHUIIVIMHE

JIisi KOHTpOJIE yCIEBAa€MOCTH U PEe3yJbTAaTOB OCBOCHUS TUCHHUILIUHBI ¢ 2024-2025
yueOHOro rojia UCHOIb3yeTCs 0aIbHO-PEUTHHTOBas cucTema coryacHo [lonoxeHuro o Tekyen

artecranuu obyuatomuxes Ne 45-OJ] ot 15 mas 2024r.

8. VUEBHO-METOJMYECKOE W WH®OPMAIIMOHHOE OBECIIEYEHUE
JTACIHATITAHBI

AKTyanbHOE

y4eOHO-MeToIueckoe  obecreyeHue

JIOCTYITHO

1o CCBIJIKE:

https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

8.3 CoBpemennble npogeccuoHaIbHbIe 0a3bl H HHPOPMANIMOHHBbIE CIPABOYHbIE CHCTEMBI

basbr nanaeix OO0 "Ilpecc-Uudopm"
(Koncynprant +)

Horoeop Ne 01674/9204 ot 19.01.2024
000 "TIpecc-Uudopm" (KoHcynbraHT +)

baza manasix OOO "H3narensctBo Jlanp"

00O "UznarensctBo Jlann"

Horosop Ne 117 ot 09.02.2024

IIepeuyensb noropopos IBC oOpa3zoBaTenbHOl opranuzanuu Ha 2024-2025 yu. roa

YueOHbIii Cpoxk aeiicTBus
HaumeHoBaHue 10KYMEHTA ¢ YKa3aHHMEM PEKBU3HUTOB
roj JOKYMEHTA
Horosop Ne 501-01\20 06 oxazannu HHHOPMAIMOHHBIX YCIYT IO

202412025 | MPEAOCTABIICHHIO JIOCTYyTIA K 6a30Boit koymekuu «3bC C 20.01.2020 .
YHuBepcureTckas 6ubimoreka onnaita» ot 22.01.2020r. ¢ OO0 1019.01.2026
«HexkcMenua»

2024\2025 | Jorosop Ne p08/11 Ha oka3aHue YCIIyT 1O MPEAOCTABICHUIO
JIOCTYyTIA K 3JeKTpoHHBIM m3aanusM ot 30.11.2017 r. ¢ OO0 ¢ 30.11.2017 r. mo
«3natenbctBo Jlanpy» Pa3menienne BHyTPUBY30BCKON JIUTEPATYPhI 31.12.2025 r.
Joul’AY na mnardopme IbC Jlanp

2024\2025 | Horoop Ne COB NeHB-171 1o pa3MelieHuto Mpou3BeeHui 1 C 18.12.2019 mo
npeaocrapieHuto gocryna k pagenam 9bC C3b ot 18.12.2019 1. ¢ 31.12.2022
000 «OBC Jlaub» ¢ mocJeayromein
Hom.cormamenwne ot 24.06.2021 x Jor NeCOb NeHB-171 ot MIPOJIOHT AITHEH
18.12.2019 . ¢ OO0 «3bC Jlaup»

2024\2025 ¢29.10.2019 mno

JloroBop Ne 11 okazanust yCIIyT OJTHOCTOPOHHETO TOCTYTIA K

pecypcaM HaydyHO-TexHu4eckor oubmmoteku «PI'Y HedTu n raza 28.10.2020 N

(HIY) umenn U.M. ['yoxuna» ot 29.10.2019 r. (Hedrerazosoe ¢ HOCICAYIONIEH
MPOJIOHTaIuen

11e1o)

2024\2025 ¢ 27.04.2018r. oo
Jorosop Ne 48-11 Ha mepegady NpoOU3BENCHAS HAYKH U OKOHYAHWS
HEUCKIIIOUUTEIBHBIX IIPAB HA €r0 UCMONb30BaHUU OT 27.04.2018 1. ¢ | HEUCKITIOUUTEIBHBIX
OI'BHY «PocHUUIIM» paB Ha

MIPOU3BEIICHUE

2024\2025 | Jorosop Ne 1310 ot 02.12.21 Ha oka3aHHE yCIyT 10
IIPEAOCTABIEHUIO JOCTYIA K JIEKTPOHHBIM M31AHUAM C 14.12.2021 no
KOJUTEKITHH : « BeTeprHApHS 1 CEIBCKOE XO3IUCTBO - M31aTenbcTBO 13.12.2026
Jlanp»



https://ngma.su/esreda/elektronnye-bibliotechnye-sistemy-i-elektronnye-obrazovatelnye-resursy/

2024\2025 | Jorosop Ne 1311 ot 02.12.21 Ha oka3aHHe yCIIyT 110

MIPEIOCTABIICHUIO JOCTYIA K DJICKTPOHHBIM M3TaHHSIM KOJIJICKITHH C 14.12.2021 no
«IKOHOMHKA B MeHeHKMEHT — MznarenbcTBo Jamkos u K» ¢ OO0 13.12.2026
«OBC Jlanby»

2024\2025 | HoroBop Ne 117 ot 09.02.2024 . ¢ OO0 «M3gatenbcrBo Jlaney Ha
OKa3aHHUe YCIYT MO MPENOCTaBICHUIO JOCTYyNA K JIEKTPOHHBIM
W3aHUsAM KOJUIEKIUU: «JIecHOe X0351CTBO U JIECOMHKEHEPHOE
neno — M3narensctBa Jlanny OBC JIaHb ¥ OTAEIBHO HAO KHUT U3

JIPYTHX pa3JIeoB

C 20.02.2024 no
19.02.2025

8.5 Ilepeyenr HHGpOPMALMOHHBIX

TeXHOJOTHA M NPOrpaMMHOro odecmeveHusl,

HCMOJIb3YEMBbIX IIPH OCYLIE€CTBJICHUH oﬁpasosaTenbﬂoro nmpoimecca

IlepeyeHpb THIEH3HOHHOI'O POTPAMMHOIQ
odecreueHns

PexBH3UTHI MOATBEPKIAIOIIETO JOKYMEHTA

ITporpaMMHas cuctema Juid OOHapyKEeHUS
TEKCTOBBIX 3aMMCTBOBAHHUN B Y4€OHBIX 1
Hay4yHBIX paboTax «AHTHILIaruar. BY3»
(MHTEpHET-BEPCHS);

Mogynp «IIporpaMMHBIIl KOMIUIEKC TOUCKA
TEKCTOBBIX 3aIMCTBOBAaHUI B OTKPBITBHIX
VCTOYHHUKAX CETH HHTEPHET»

JInuensuonnsiil norosop Ne 8047 ot 30.01.2024 r..
AO «AnTHIIarUaT»

AdobeAcrobatReader DC

JInueH3nOHHBIN 10rOBOp Ha MPOrpaMMHOE
obecrieueHre sl IEPCOHANBHBIX KOMIIBIOTEPOB
Platform Clients PC_ WWEULA-ru RU-
20150407 1357 AdobeSystemsIncorporated
(6eccpouHo).

BHeceHHbIE JONOTHEHHS U H3MEHEHYA YTBEPKIAK0: «26» uroHa 2024 r.

JlexaH ¢akyibrera

Denopsau A.B.

(®.J.0.)
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