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

OO01mmast TpyA0eMKOCTh 43ET

YacoB no yueOHOMY IUIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMoCTOsITebHAs paboTa 117
4acoB Ha KOHTPOJIb 9

Pacnpenenelme YacCoB JUCHMIIVINHBI 110 ceMeCTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Uroro
Henens 16 4/6
Bun 3anarnit v | PO | vIO PII

Jlexun 8 8 8 8
JlabopaTopHsbie 6 6 6 6
IIpakTuyeckue 4 4 4 4
Hroro ayn. 18 (18 |18 |18
KonraktHas padora |18 |18 [18 |18
Cawm. pabora 117 {117 | 117 | 117
Yacel Ha KOHTPOJIb 9 9 9 9
Utoro 144 | 144 | 144 | 144

Bubt KOHTPOJIA B CEMECTpax:

DK3aMeH 2 ceMecTp

KonTponbHas pabora 2 ceMecTp




2. IEJI1 OCBOEHMUSI JUCLIUTIJIMHBI (MOY.I5)

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

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

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

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

3.1.3 | TepMOAMHAMUKY U KHHETHUKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIk:

3.1.7 | - BBIIOJIHEHUS XUMHAYECKOTO OKCIICPUMCHTA

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

3.2.1 [Teorpadus

3.2.2 | Obmas sKoa0rus

3.2.3 [ O3HaKoOMHUTEIbHAS IPAKTUKA

3.2.4 |IlouBoBenenue

3.2.5 | dusuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uzuka okpyxKarouiei cpeubl

3.2.10 | Xumus OKpy’Karomen cpes

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

3.2.12 | YuebHas TeXHONIOTHYeCKas (MPOEKTHO-TEXHOIOTHYECKas) MPaKTHKa

3.2.13 | Oxonorus pacTeHui, KUBOTHBIX U MUKPOOPIaHU3MOB

3.2.14 [ MeToap! 3KOJIOTHYECKUX UCCIIET0BAHUI

3.2.15 | Hayuno-uccnenoBarensckas padora (HIP)

3.2.16 | CucreMHBIii aHANIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | TexHomorm4ueckas (IPOEKTHO-TEXHOIOTHYECKast) MPAKTHKA

3.2.18 | Xumuueckre U GU3NKO-XUMHUECKUE METO bl aHATH3a

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

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

OIIK-1 : Cnocoben pemiath 321241 1po¢ecCHOHAIBHOI 1eSITeJIbHOCTH HA OCHOBE MCII0JIb30BAHUSA TEOPETHYCCKUX H
NPAKTHYECKHX OCHOB €CTeCTBEHHBIX H TEXHHYECKHX HAYK, 2 TAK:Ke MaTeMATHYECKOI0 annapara

OIIK-1.1 : BeisiBnenue u kinaccudukanys GU3HUECKAX U XUMUYECKHUX MPOIIECCOB, MPOTEKAIOIINX Ha 00BEKTE
IpoQeCCHOHANBHON eI TENEHOCTH

OIIK-1.10 : Ouenka Bo3aeHCTBUS TEXHOT€HHBIX ()aKTOPOB HA COCTOSIHUE OKpY Karollel cpe/ibl

OIIK-1.2 : OnpeneneHne XapaKTEPUCTHK (PU3MUECKOTO Tporiecca (SIBJICHHUS), XapaKTEPHOTO JIJIsi 00EKTOB MPOGECCHOHATBHOM
JeSITeIbHOCTH, HA OCHOBE TEOPETUYECKOTO (IKCIIEPUMEHTAIBHOTO0) UCCIICIOBAHNUS




OIIK-1.3 : Onpenenenue XapakTepPUCTUK XUMUIECKOTO TIporiecca (SBJICHHS ), XapaKTepHOTO Il 0OBEKTOB MTPO(ECCHOHATBHON
JEATENBHOCTH, HAa OCHOBE 3KCIIEPIMEHTAIBHBIX UCCIIE0BaHNI

OIIK-1.4 : Ilpencrasienue 6a30BbIX U1 IpodecCHOHAILHOM chepbl PU3NIECKNX IPOLIECCOB U SABJICHUH B BHJIE
MaTeMaTHIeCKOro(1X) ypaBHEHU(i1)

OIIK-1.5 : Bei6op 6a30BbIX (pU3NUECKUX U XUMHUYECKHAX 3aKOHOB JIJIsl pELICHUS 3a/1a4 MPOeCCHOHATIBHON NesTEIbHOCTH

OIIK-1.6 : Penienue nH>KEHEPHBIX 3a1a4 € IIOMOIL[I0 MATEMAaTHYECKOT0 alllapara BEKTOPHOH alreOpbl, aHATUTHIECKON
reoMeTpHU

OIIK-1.7 : Penienue ypaBHEHHH, ONMCHIBAIOLIMX OCHOBHbIE (PM3MYECKUE ITPOLIECCHI, C IPUMEHEHHEM METO/I0B JIMHEHHON
aNreOpbl U MaTeMaTHYECKOTO aHaJIH3

OIIK-1.9 : Pemmenne nHXEHEPHO-TEOMETPUUECKHX 33124 IpaUIecKUuMHU criocodbaMu

5. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI (MOJXYJIS)

Kon HaumeHnoBaHue pa3aesoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | HHTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Paszgen 1. 1. OcHOBHEBIE 32KOHBI
XHMMH.
1.1 MOJTOTOBKA K JICKIIHOHHBIM, 2 8 OIIK-1.1 JI1.1J11.2 0
MIPaKTHYECKNAM, TaOOpaTOPHBIM OIIK-1.2 JI1.3
3aHATUAM, PELICHUE TUIIOBBIX OIIK-1.3 JI1.4J12.1
CUTYaIMOHHBIX 3a1a4 /Cp/ OIIK-1.4 JI2.2J12.3
OIlIK-1.5 J12.4 J12.5
OIIK-1.6 JI2.6 J12.7
OIIK-1.7 JI2.8J13.1
OIIK-1.9 JI3.2J13.3
OIIK-1.10 J3.4
2122

Pa3nen 2. 2. CtpoeHue aToma.

Ilepuoagnueckas cucrema

emenToB /.. Menneneena.

2.1 Crpoenue aroma. CoBpeMeHHas 2 2 OIIK-1.1 JI1.1 JI1.3 0
MOJIEJIb COCTOSIHUSI DJIEKTPOHA B OIIK-1.2 JI11.4J12.1
aToMe. DJIeKTPOHHBIE 000JIOUKH B OIIK-1.3 JI2.2J12.3
arome. KBanToBrwIe uuca. OIlK-1.4 J12.4 J12.5
Ipunnun Iaynu. ITpasuno Xysaa. OIIK-1.5 JI2.6 J12.7
[epuonnueckuit 3axon J.H. OIIK-1.6 JI12.8J13.1
Menzeneesa B cBeTe OIIK-1.7 JI3.2J13.4
COBPEMEHHOU TEOpUHU CTPOCHUS OIIK-1.9 21032
aTroma. OIIK-1.10
/JTex/

2.2 Crpoenue atoMa. XUMHUECKas 2 1 OIIK-1.1 JIT.1JI1.3 0
cBsa3b. CTpoeHue aToMa U OIIK-1.2 JI1.4712.1
CUCTeMaTHKa XUMHUUECKHUX OIlK-1.3 JI2.2J12.3
aneMeHToB. [lepuonnyeckas OIIK-1.4 J12.4 J12.5
CHUCTEMa 3JIEMEHTOB U U3MEHEHHE OIIK-1.5 JI2.6 J12.7
CBOICTB 371eMeHTOB. THUIIb OIIK-1.6 JI2.8J13.1
XUMHUYECKHX CBA3CH U UX OIIK-1.7 JI3.2J13.4
xapakrepuctrka. CTpoeHue u OIIK-1.9 2132
CBOIICTBa MOJIEKYJI OIIK-1.10
/Mp/

2.3 MOArOTOBKA K JIEKIIHOHHBIM, 2 10 OIIK-1.1 JI1.1 JI1.3 0
MPaKTUYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.4J12.1
3aHATHUAM, PELICHUE 3ajau OIIK-1.3 JI2.2J12.3

KOHTPOJIBHOM OIIK-1.4 J12.4J12.5

pabotsl /Cp/ OIIK-1.5 JI2.6 J12.7
OIIK-1.6 JI2.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 2122
OIIK-1.10

Pazgen 3. 3.Xumuueckasi cB3b M

CTPOEeHHE MOJIEKY.I.




3.1 Xumuueckas cBa3b U CTPOCHHUE 2 OIIK-1.1 JI1.1J11.3
MOJIEKYJI. OIIK-1.2 JI1.4J12.1
Turrer XAMHYECKOU OIIK-1.3 JI2.2J12.3
CBSI3U: KOBaJICHTHAs, OIIK-1.4 J12.4 JI12.5
HWOHHAs, BOJOPOIHAs, OIIK-1.5 J12.6 J12.7
mertamdeckas. CTpoeHue OIIK-1.6 JI2.8J13.1
MoJieKyJ1. BnusHue Tuna OIIK-1.7 JI3.2J13.4
XUMHUYECKOH CBS3M Ha OIIK-1.9 2122
CBOIICTBA BEILIECTB. OIIK-1.10
/JTex/
32 Crpoenue aroma. XuMudeckas 1 OIIK-1.1 JI1.1 JI1.3
cBs13b. CTpoeHue aToMa OIIK-1.2 JI1.4J12.1
CUCTEMAaTHKa XUMHUYECKHX OIIK-1.3 JI2.2J12.3
a1eMeHToB. [lepnonnyeckas OIIK-1.4 J12.4 J12.5
CHCTEMA 3JIEMEHTOB U U3MECHEHHE OIIK-1.5 JI2.6 J12.7
CBOMCTB 371eMEHTOB. THITBI OIIK-1.6 JI2.8J13.1
XUMHUYECKHX CBSA3CH U UX OIIK-1.7 JI3.2J13.4
xapakrepuctrka. CTpoeHue u OIIK-1.9 21022
CBOIICTBa MOJIEKYJ OIIK-1.10
Mp/
33 MOJATrOTOBKA K JICKIIMOHHBIM, 10 OIIK-1.1 JI1.1 JI1.3
MIPaKTHYECKNAM, JTaOOpaTOPHBIM OIIK-1.2 JI1.4J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-1.3 JI2.2J12.3
CHTYyalMOHHBIX 3ana4 /Cp/ OIIK-1.4 J12.4J12.5
OIIK-1.5 JI2.6 J12.7
OIIK-1.6 JI2.8713.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 21022
OIIK-1.10

Paznen 4. 4.9Hepreruka

XHMHYECKHX MPOIeCCOB.

4.1 DHepreTuka XUMHUECKUX 1 OIIK-1.1 JIT.1JI1.3
MPOLIECCOB. XUMUYECKas OIIK-1.2 JI1.4J12.1
KHHETHKa DHEepreTuYecKue OIIK-1.3 JI2.2J12.3
3¢ (eKTH XUMUYECKUX PEaKLIUH. OIlK-1.4 J12.4 J12.5
BHyTpeHHss sHEprUs U OIIK-1.5 JI2.6 J12.7
sHTanbnus. TepMmoxumus. 3akoH OIIK-1.6 JI2.8J13.1
I'ecca. Termmora oO6pa3oBaHust OIIK-1.7 JI3.2J13.4
XUMHYECKUX COCTUHEHUM. OIIK-1.9 21032
IToHsATHE 00 PHTPOIHH U SHEPTHH OIIK-1.10
I'u66ca. CkopoCTh XUMHIESCKHX
peakuuii, BIUSHUE Ha Hee
Pa3IHYHBIX (PaKTOPOB.

XUMHYECKOE paBHOBECHE.

ITpunnun Jlellarense,
CMelleHne paBHOBecHsL. (A
KOHKPETHBIX CUTYaIHii)

/JTex/

4.2 2 OIIK-1.1 JI1.1J11.3
CKOpOCTh XMMHUYECKHUX PEaKIUi U OIIK-1.2 JI1.4J12.1
XUMHuecKkoe paBHoBecue /J1a6/ OIIK-1.3 JI2.2J12.3

OIIK-1.4 J12.4 J12.5
OIIK-1.5 JI2.6 J12.7
OIIK-1.6 JI2.8713.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 21022

OIIK-1.10




4.3 MOATOTOBKA K JICKIIMOHHBIM, 12 OIIK-1.1 JI1.1 J11.3
MPaKTUYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.4J12.1
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-1.3 JI2.2J12.3
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.4 J12.4 J12.5
OIIK-1.5 J12.6 J12.7
OIIK-1.6 J12.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 0132
OIIK-1.10

Pazgen S. 5. Xumnyeckast

KHHETHKA

5.1 KOHCIEKTHPOBAHUE YICOHOH 10 OIIK-1.1 JI1.1 JI1.3
U /MM Hay4YHOIl TUTEepaTypHl; OIIK-1.2 JI1.4J12.1
OCBOCHHE Pa3liesIoB, TEM, OIIK-1.3 J2.2J12.4
OTPa’KEHHBIX B IIpOrpamMMe Kypca OIIK-1.4 JI2.8713.1
U 3K3aMEHALMOHHBIX BOIIPOCaX, HO OIIK-1.5 JI3.2J13.4
HE PAaCCMOTPEHHBIX B X0/ OIIK-1.6 22
ayJIUTOPHBIX M MPAKTUYECKUX OIIK-1.7
3anstuii /Cp/ OIIK-1.9

OIIK-1.10
Paszgen 6. 6. O01an
XapaKTEePHCTHKA PACTBOPOB.

6.1 O0mas xapaKTepucTHKa 1 OIIK-1.1 JI1.1JI1.3
pacTBOpOB. OIlK-1.2 JI1.4J12.1
CriocoObI BbIpaKeHUs cOCTaBa OIIK-1.3 J2.2J12.3
pacTBopoB. PUBUKO-XUMHUYECKUE OIIK-1.4 J12.4 J12.5
CBOWCTBa pacTBOPOB OIIK-1.5 JI2.6 JI2.7

HE3JIEKTPOIUTOB U OIIK-1.6 JI2.8J13.1
3JIETPOJIUTOB. 3akoH OIIK-1.7 JI3.2J13.4
Bant-T'opda u Payms. OIIK-1.9 21022
(AHanmn3 KOHKPETHBIX CHTYaITHH) OIIK-1.10
/JTex/

6.2 peleHue 3a1a4y KOHTPOJIbHOM 9 OIIK-1.1 JI.1J11.3

paboter /Cp/ OIIK-1.2 JI1.4712.1
OIIK-1.3 J12.2J12.3
OIIK-1.4 2.4 J12.5
OIIK-1.5 J12.6 J12.7
OIIK-1.6 J12.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 2132
OIIK-1.10

Pazpen 7. 7. PacTBopsl

3J71eKTPOJIUTOB.

7.1 PactBOpBI 351€KTPOIUTOB. 1 OIIK-1.1 JIT.1JI1.3
CBolicTBa pacTBOpOB OIIK-1.2 JI1.4J12.1
anexTponutoB. Pacuer pH OIIK-1.3 JI2.2J12.3
pactBopos. /IIp/ OIIK-1.4 J12.4 J12.5

OIIK-1.5 J12.6 712.7
OIIK-1.6 J12.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 2132
OIIK-1.10

7.2 Peakiuu B pacTBopax 2 OIIK-1.1 JIT.1JI1.3
3JIEKTPOJIMTOB. OIIK-1.2 JI1.4J12.1
/J1ab/ OIIK-1.3 J12.2J12.3

OIIK-1.4 J12.4J12.5
OIIK-1.5 J12.6 J12.7
OIIK-1.6 JI2.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 3132

OIIK-1.10




7.3 MOATOTOBKA K JICKIIMOHHBIM, 13 OIIK-1.1 JI1.1 J11.3
MPaKTUYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.4J12.1
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-1.3 JI2.2J12.3
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.4 J12.4 J12.5
OIIK-1.5 JI2.6 J12.7
OIIK-1.6 JI2.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 0132
OIIK-1.10

Pazgean 8. 8. OkuciuresnbHo-

BOCCTAHOBHTE/JbHBIE PEAKIMH.

OCHOBBI 2J1eKTPOXUMHH.

8.1 OCHOBBI  NIEKTPOXHUMHUH. 1 OIIK-1.1 JI1.1J11.3
CocraBieHue OIIK-1.2 JI1.4J12.1
OKHUCIIUTEIBHO- OIIK-1.3 JI2.2J12.3

BOCCTAHOBUTEIIbHBIX PEAKLIUN. OIIK-1.4 J12.4 J12.5

DJEeKTPOH3 pacijiaBoB U OIIK-1.5 JI2.6 J12.7

pacTBOpOB OIIK-1.6 JI2.8J13.1

Mp/ OIIK-1.7 JI3.2J13.4
OIIK-1.9 0132
OIIK-1.10

8.2 KOHCIICKTUPOBaHHE yIeOHON 15 OIIK-1.1 JIT.1JI1.3
1 /MM HayYHOI JTUTEepaTypHl; OIIK-1.2 JI1.4712.1
OCBOEHUE Pa3/ejoB, TEM, OIIK-1.3 J12.2 J12.3
OTpPaXCHHBIX B IIpOrpaMMe Kypca OIIK-1.4 J12.4 J12.5
1 3K3aMEHALMOHHBIX BOIPOCcaXx, HO OIIK-1.5 JI2.6 J12.7
HE PaCCMOTPEHHBIX B X0J€ OIIK-1.6 JI2.8713.1
ayJUTOPHBIX U MPAKTHUECKUX OIIK-1.7 JI3.2J13.4
3ansTuii /Cp/ OIIK-1.9 2122

OIIK-1.10

8.3 Peaknuu okuciaenus- 2 OIlK-1.1 JIT.1JI1.3

BoccTaHoBleHus /J1ab/ OIIK-1.2 JI1.4J12.1
OIIK-1.3 J2.2J12.4
OIIK-1.4 J2.7
OIIK-1.5 JI2.8J13.1
OIIK-1.6 JI3.2J13.4
OIIK-1.7 31
OIIK-1.9
OIIK-1.10

Pa3znen 9. 9. lucnepcHble

CUCTEMbI M KOJIJIOHIHbIE

pacTBOpbHI.

9.1 OCBOEHUE pa3/iesIoB, TEM, 10 OIIK-1.1 JI1.1 JI1.3
OTpa)KeHHBIX B MPOrpamMMme Kypca OIIK-1.2 JI1.4J12.1
1 9K3aMEHAIMOHHBIX BOIIPOCAX, HO OIIK-1.3 J12.2 J12.3
HE PaCCMOTPEHHBIX B X0/ OIIK-1.4 J12.4 J12.5
ayJUTOPHBIX U IPAKTUYECKUX OIIK-1.5 J12.6 J12.7
3aHITHI; COCTaBICHNUE OIIK-1.6 JI2.8J13.1
JUTEpaTypHBIX 0030pOB; pEIIeHNe OIIK-1.7 JI3.2J13.4
TUIIOBBIX CUTYallUOHHBIX OIIK-1.9 01022
3amau /Cp/ OIIK-1.10
Paszgen 10. 10. Xumnueckas
uaeHTuGUKaAnUs

10.1 OCBOEGHHE Pa3lesIoB, TEM, 10 OIIK-1.1 JIT.1JI1.3

OTPAKEHHBIX B IIPOIPAMME Kypca OIIK-1.2 JI1.4J12.1
1 DK3aMEHAIIMOHHBIX BOMPOCcaX, HO OIIK-1.3 J12.2 J12.3
HE PaCCMOTPEHHBIX B X0JI€ OIIK-1.4 J12.4 J12.5
ayJIUTOPHBIX U MPAKTUIECKUX OIIK-1.5 JI2.6 J12.7
3aHSITHI; COCTaBICHHE OIIK-1.6 JI2.8713.1
JUTEPATYPHBIX 0030POB; PEIICHHE OIIK-1.7 JI3.2J13.4
TUIIOBBIX CUTYallMOHHBIX OIIK-1.9 91
3aga4 /Cp/ OIIK-1.10




10.2 KauecTBeHHBIN M KOJIMYECTBEHHBINA 2 2 OIIK-1.1 JI1.1 J11.3 0

ananus /Jlex/ OIIK-1.2 J11.4J12.1
OIIK-1.3 J12.2712.4
OIIK-1.4 JI2.8J13.1
OIIK-1.5 J3.2713.4
OIIK-1.6 31
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznen 11. 11. Komnuekcusie
coeTHHEHHUS
11.1 KOHCIEKTHPOBAHUE YICOHOH 2 10 OIIK-1.1 JI1.1 JI1.3 0
U /MM Hay4YHOIl TUTEepaTypHl; OIIK-1.2 JI1.4J12.1
OCBOCHHE Pa3liesIoB, TEM, OIIK-1.3 JI2.2 J12.3
OTPa’KEHHBIX B IIpOrpamMMe Kypca OIIK-1.4 J12.4 J12.5
U 3K3aMEHALMOHHBIX BOIIPOCaX, HO OIIK-1.5 JI2.6 J12.7
HE PAaCCMOTPEHHBIX B X0/ OIIK-1.6 JI2.8J13.1
ayJIUTOPHBIX M MPAKTUYECKUX OIIK-1.7 JI3.2J13.4
3aHATUH. Beinonnenue OIIK-1.9 01022
KOHTPONIBHOH paboTsl /Cp/ OIIK-1.10

Paszgen 12. IloaroroBka K
HTOTrOBOMY KOHTPOJIIO

12.1 IToaroroBka Kk UTOrOBOMY 2 9 OIIK-1.1 JI1.1JI1.3 0
KOHTPOJIIO (9K3aMEHY) OIlK-1.2 JI1.4J12.1
/Ox3amen/ OIIK-1.3 J12.2J12.3

OIIK-1.4 J12.4J12.5
OIIK-1.5 JI2.6 J12.7

OIIK-1.6 JI2.8J13.1
OIIK-1.7 JI3.2J13.4
OIIK-1.9 21022
OIIK-1.10

6. POH/J OIEHOYHbBIX CPEJCTB

6.1. KoHTpobHbIE BONPOCHI M 32 JaHUS

Bompocs! i1t npoBeieHUs IPOMEXYTOYHOH aTTecTaluu B (hopMe 3K3aMeHa:

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

2. OCHOBHBIE 3aKOHBI XMMHU: 3aKOH OOBEMHBIX OTHOILIECHHUH, 3aKOH ABOraJpo M €ro cieicTBHs. MeToxbl onpeaesicHuUs
MOJEKYJISIPHBIX MacC ra3oB.

3. Ilepuonuueckuil 3akoH U nepuoguueckas cucrema JI.11. Menneneesa. Ilepuonsl, Ipynnsl ¥ DOATPYIIIbI IEPUOAUIECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 3JIEMEHTOB B IIEPUOJHUECKOM CHCTEME.

4. Crtpoenune atoma. [locrynater bopa.

5. KBanToBBIC uncia, nX GU3NIECKUH CMBICII.

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

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMYECKON CHCTEME JIEMEHTOB. DJIEKTPOHHBIC (JOPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOEHHS MX JJICKTPOHHBEIX 000J0YeK. DHEpTys HOHU3AINHN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKOH CBSI3H, HX OCOOCHHOCTH.

10. XuMu4ueckast CBsI3b U €€ OCHOBHBIE XapaKTEPHUCTHKH.

11. KoBasieHTHass Xummuueckas cBA3b, €€ Pa3HOBUAHOCTU. MeTO/ BaJICHTHBIX CBSI3€H.

12. Croco65! 00pa30BaHUs KOBAJTEHTHOW XUMUYECKON CBA3M.

13. I'uOpuan3anms aTOMHBIX AJIEKTPOHHBIX OpOUTANIel U €€ BUBI.

14. [TonsgpHOCTP XMMHUYECKOW CBSI3U. DJIEKTPUUECKUA MOMEHT JMIIONS MOJICKYJIBI.

15. Wonnast cBsi3b, €€ 0coOeHHOCTH. CTereHbh HOHHOCTH CBSI3H.

16. Bopoponnas cBs3b, €€ 0COOEHHOCTH M BIHMSIHUE HAa CBOMCTBA BEIIECTB.

17. Tepmoxumus, ee OCHOBHBIE OIpeeneHus. 3aKoH ['ecca U ero ciencTBUeE.

18. BHyTpeHHss SHEeprus M SHTANBNHA. DHepreTHdeckne dPPEeKT XUMUISCKUX MTPOIIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHUE BeLIeCTBA. BEpOATHOCTb COCTOAHUS CUCTEMBI U SHTPOIIHUS.

20. HampaBneHHOCTh CaMONPOM3BOJIBHOTO MPOTEKAHNSI XUMUYECKUX peakiuil. DHeprust ['nboca.

21. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMUUECKUX PEaKIUid B TOMOTEHHON M FeTEepOTeHHOM CHCTEME.
22. BiusHue npuposl pearupyomyxX BEUIECTB U TEMIIEPATYPbl HA CKOPOCTh XMMHUUYECKON pEaK-LIUU.
23. BnusiHue xatanusaropa Ha CKOPOCTh XMMHMUYECKOHM peakuuu. MexaHu3Mm JIeHCTBUS KaTalu3aTo-pa.
24. OO6parumble 1 HeOOpaTUMbIE XMMHYECKHE PEaKINH. XUMHUUECKOE PAaBHOBECHE.

25. Cwmemenue xumudeckoro pasHosecus. [lpunnun Jlelllatense.




26. Bopa, e€ ¢usnueckue cBoiictBa. JlmarpamMmma COCTOSIHUSI BOJBI.

217. AHoManbHbIe CBOMCTBa BOJbI, X NMPUYKMHA U POJIb B IPUPOJE.

28. PactBopsl. 'maparnas teopus [[.J1. Menneneesa. TermoBeie 3¢)(eKTh pacTBOPEHHS.

29. PactBOopuMOCTB TBEpABIX BELIECTB B JKUIKOCTSIX.

30. PacTBOpHMOCTB Tra30B B KHIKOCTSX.

31. KoHuenTpanust pactBopoB, €€ BHJIBL.

32. OcMoc, 0OCMOTHYECKOE JaBJIeHNe pacTBOpPoB. 3akoH BanT — ['odda 1 pacTBOPOB HEIIEKTPOINTOB U 3IEKTPOIIUTOB.
33. INonmkeHne DaBIeHUs HACBHIMIEHHOTO Tapa pacTBOPUTENS HAaJX pacTBOPOM. 3akoH Paymst st pacTBOpOB HEIEKTPOIUTOB
U 3JIEKTPOJIUTOB.

34. IloBblIeHNE TeMIIEpaTypbl KUIEHUS pacTBOPOB. 3aKoH Payiis 1isl pacTBOPOB HERIEKTPOIUTOB U 3IEKTPOIUTOB.

35. INoHmwkeHne TeMneparypsl KpHCTAJUIN3aNU PacTBOpa. 3aKOH Payis 11 pacTBOPOB HEINEKTPOIUTOB H AICKTPOIUTOB.
36. Teopus MEKTPOTUTHUYECKON TUCCOIMALIUH.

37. [IpumennmocTh 3akoHOB Bant — 'odda u Payns k pacTBopam 3J€KTPOJIUTOB.

38. CrnaOble 3NEKTPOIUTHI, X AUCCOLMANHA. 3aKoH pazbasieHus OcTBaIbaA.

39. CUJIbHBIE DJIEKTPOJIUTHI, UX JUCCOUUAIMS. AKTUBHOCTD HOHOB.

40. Peakiiun noHHOro 0OMEHa B pacTBOpax 3JIEKTPOIUTOB. Y CIOBUS HEOOPATUMOCTH PEaKIUi.

41. DneKTpoauTHYecKas auccouuanus Boasl. HelTpanbHble, KUCIBIE U IEIOYHBIE PACTBOPEI.

42. Bopoponusiii nokazatens. Illkana pH, meroast onpenenenus pH.

43. I'maponus, ero KOMTMUECTBEHHBIE XapAKTEPUCTUKHU. 3aBUCUMOCTb THJPOIH3a OT KOHLEHTPALMH U TeMIepaTypsl pacTBopa.
44. IMunponus coneit u ero BuabI (Ha IpUMepe YpaBHEHUN THIPOJIM3a COOTBETCTBYIOLIUX COJICH).

45. JlucniepcHBIE CHCTEMBI, MX KIIACCHU(HUKAIHA 110 arperaTHOMY COCTOSHHIO (a3.

46. JucniepcHble CHCTEMBI, X KIacCU(UKAIMS MO CTeNeHH AucnepcHOCTH. CBOOOTHO- U CBSI3HO-ANUCIEPCHBIE CUCTEMBI.
47. YeToiunBOCTE UcHepcHbIX cucTeM. PakTophbl cTabUIN3alny AUCIIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BUIIBL.

49. Konnounnsle pactBopsl. CTpoeHHE KOJUIOMIHONW MULENIBL.

50. Koarynsiiust KOJJIOMAHBIX pacTBOPOB U (aKTOPbI, €€ BHI3BIBAIOLINE.

51. THITBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIHM.

52. Peakiun oxucnenus. Bakueiliue BoccTaHOBUTENH.

53. Peaknuu BoccraHoBiieHHs. BakHeHIIIne OKUCITUTEIIH.

54. OKHUCIUTENBHO-BOCCTAHOBUTEbHAS JBOCTBEHHOCTD.

55. DIEKTPOXUMHUUYECKHE CUCTEMBI. DJIEKTPOJHBIE MOTEHIUABI U PSIl HANPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. MeTo/1bl 3alUTHl OT KOPPO3UU METAJIIOB.

58. INonsTne xumMudeckoi uaeHTnuKannyu. KauecTBeHHbIE peakIMi Ha HOHBI.

59. CocraBneHne ypaBHEHHIH OKHCIHTEITLHO-BOCCTAHOBUTEIBHBIX PEaKIHi, peakIuii HOHHOTO 0OMeHa, THAPOJIN3a COoJeH.
60. Koppo3us MeTaioB U ee BUIBL.

61. MeTo/b! 3alIUTBI OT KOPPO3UU METAIIOB.

62. OCOOEHHOCTH CBOHMCTB aToMa yTriiepojia B OPraHHYECKUX COSTUHEHHIX

63. XapakTep XMMUYECKUX CBS3€H M BAJICHTHOCTh YIVIEPOAA B OPraHUYECKHX COEIUHEHUSIX

64. Teopust cTpoeHust opranndeckux coeauHeHnii A.M. Bytieposa

65. Baxxneiinive noHATHS OPraHUYECKON XUMHUH

66. SIBnenue uzomepuu

67. I'omonoruyeckuii psg. I'omonoru

68. YTI1eBoAOPOIHbIC PaTUKAIIBI

69. Krnaccudukanms opraHHgecknX COeIMHEHUN

70. [Ipuposa u TUIBI XUMUYECKUX CBS3€H B OPraHUYECKUX COEIMHEHUSIX

71. THUMbl XUMUYECKUX CBA3EH B OPraHMYECKUX COeTUHEHUSX. OCHOBHBIE THIIBI XUMUYECKUX pPe-aKLUUil B OpraHUYecKOu
XUMHUH

72. Ankansl (TIpefieNbHBIe WM HAaCHIIIEHHBIE YIIIeBOAOpob], mapaduusl). HoMeHkIaTypa, Gpu3ndeckue, XUMUIECKHe
cpoiicTBa. [lonyyenue, nmpuMenenue. l{ukaoankasel

73. AJkeHBI (3THIICHOBBIE yriieBogopobl). Homenknarypa, ¢pusnueckue, xumudeckue cBoiictsa. [lonmydyenue, npumeHeHue.
74. AJKUHBI (alleTHICHOBBIE yTiieBoaopoasl). HoMeHkIaTypa, dusndeckue, xummdeckne cBoiictsa. [lonydenne,
HpUMEHCHHE.

75. JlneHoBbIe yraeBoAOpoAbl (allkaJHeHbl)

76. Apomarudeckue yrieBonoponsl. Homenkiarypa, ¢usndueckue, xummudecknue cBoiictsa. [lomydenne, npuMeHeHHe.
77. Cruptel. lpenensabie MEOTOATOMHBIE cipThl. Denonsr. HoMenknarypa, ¢pusndeckne, XUMUYIECKHE CBOMCTRA.
Ilomyuenue, npuMeHEHUE.

78. Auberunsl 1 keToHsl. HoMeHknatypa, ¢pusndeckue, XuMudeckue cBoiicra. [lomydyenue, npuMeHeHue.

79. Kapbonossie kucnotsl. HoMeHKIIaTYypa, Qu3ndeckie, XAMHUECKUe cBoWcTBa. [TonydeHue, mpuMeHEHNE.

80. Crnoxusle >pupsl. Homenknarypa, pusudeckne, xummdeckne cBoicrsa. Ilomydenne, npuMeHeHHE.

81. Buonoruuecku BakHblE OpraHuveckue BemecTsa. Kupbl

82. buonorunuecky BaskHbIE OPraHUYECKHE BELIECTBA. YTIEBOJIBI

83. A3oTtocoaepKaiie opraHndeckue coequHenus. bemku

84. IMomumepst. Knaccupukanus. CnocoOsl nomydeHus.

3amgaHus A1 KOHTPOJIBHOH PaboTHI
Kax/plil cTyIEHT BBINONHAET KOHTPOIbHYIO Pab0Ty B COOTBETCTBHHU C BAPHAHTOM 3aaHHs, ONPEIEeNIeMOro 0 IBYM MOCIETHUM




uudpam ero mudpa, To €CTh HoMepa CTyIeHUECKOro OUJIeTa 1 3a4eTHOM KHMYKKH.

Ne BapnanTa Homepa 3aganmii KOHTPOIBEHOH paboTHI

Howmepa TemM KOHTPOIBHOM PabOTEI

1234567891011 12

1 1128416287107 122 144 163 181 192 202 221 243 262 283 306 321
2229496490114 125 151 169 184 195 210 224 247 269 285 314 329
3722547193 118129 156 173 188200 214 228 251 271 289 318 334
41635557496 102 134 158 176 190 191 217 233 241 274 296 302 335
518394677 82109 138 141 180 182 196 201 237 245 267 300 309 326
64244461 88 115123 149 161 185 197 205 240 255 279 281 313 324
7126576797101 133 154 170 189 193 212 222 257 276 292 319 337
8532607281110 139142 165 183 198 215 227 260 280 282 307 340
919344778 85119121 155174 186 194 220 231 248 261 287 320 327
10 1737 42 63 89 108 127 145 177 187 199 203 236 244 270 298 303 322
11925526894 103 124 152 162 181 191 207 239 253 263 284 310 332
12321537398 116130 143 171 184 196 208 223 256 268 290 315 333
131433567683 111 135146 164 187 192 216 229 242 275 291 301 336
1420 3043 80 91 104 140 157 175 182 197 204 225 250 278 286 304 323
15636456599 112126 147 178 188 193 209 230 258 264 293 311 325
16 1340 58 70 92 120 131 160 166 183 198 213 232 246 266 299 316 338
17 823 48 75 100 105 136 148 179 185 194 218 234 252 272 288 305 328
1812275079 84 117 128 159 167 189 199 206 226 259 277 294 317 330
19 10 31 59 66 86 106 137 153 172 186 195 211 235 249 265 297 312 339
20 1538516995113 132150 168 190 200 219 238 254 273 295 308 331
21527466490 109 130 146 164 182 192 202 224 242 261 290 301 326
221433487494 117 139 155 170 188 194 213 227 256 263 281 306 328
23322557799 120122 143 175 183 198 220 232 260 269 291 318 335
24123859 63 84 105 137 158 179 185 191 209 236 243 273 282 320 339
251940527188 101 124 141 161 181 197 214 240 241 280 288 307 332
26723496281 110127 147 165 186 193 201 221 249 262 293 304 329
27128446683 112131 150 169 189 200 203 222 251 264 285 309 324
286345069 86 116 121 153 171 184 199 207 225 257 267 294 313 330
29 1136517291103 126 156 174 187 195 210 228 244 270 283 302 331
30221547595111 132142176 190 196 215 233 250 271 295 305 334
311525417897 114 134 157 180 182 191 218 237 246 265 298 303 321
3293053 6182118138160 162 185 195 204 223 252 274 300 314 333
33203156 6587102 123 144 166 183 197 208 229 255 276 284 317 336
34437426792106133 151172188 192211 234 258 266 292 310 322
351324577396 115 125 154 177 190 198 216 238 245 275 296 319 337
369354376 100 119 140 145 163 181 193 205 226 248 278 286 308 323
3716324779 85104 128 152 167 184 200 212 230 253 268 297 311 327
38 183958 68 89 113 135 148 173 186 194 217 231 247 277 289 315 338
391026 6070 93 107 129 159 168 189 196 206 235 259 279 287 312 340
401729458098 108 136 149 178 187 199 219 239 254 272 299 316 325
41333516187109 127143 162 182 191 201 221 244 262 285 302 331
421022426897 115 134 157 172 188 194 211 227 241 271 296 311 322
431625577293 119 121 141 176 181 198 202 231 260 263 281 301 337
44193648 7590 103 125 149 180 184 200 206 235 242 269 287 318 328
45437417783 101 136 155 161 187 192 212 240 253 276 282 320 321
46127498081 110 140 158 166 190 197 216 239 256 280 297 307 329
471339556292116 122160 173 183 195 219 222 243 264 291 303 335
48 1521 58 64 98 120 128 145 177 185 193 203 223 248 261 283 312 338
492027 60 70 84 102 129 152 163 186 196 213 224 251 273 292 315 340
50631447494 111 123 142 170 189 199 217 228 254 277 298 304 324
51235437899 117137 156 174 183 192 220 232 255 272 288 308 323
52 1123526382104 124 144 178 188 197 204 236 245 265 299 305 332
53 1738566585112 138 146 164 182 191 208 238 249 274 284 316 336
54540597691 113 126 147 171 181 198 214 225 252 266 293 309 339
557244566100 118 130 153 175 187 193 218 233 257 275 286 317 325
56 828 46 69 86 105 133 148 165 184 199 205 226 246 278 294 306 326
57 1832507195107 131 150 169 188 194 207 229 247 267 289 310 330
581234537396 114 139 154 167 185 195 209 234 258 270 295 313 333
59929477988 106132 159 179 190 196 215 237 250 279 300 319 327
60 14 30 54 67 89 108 135 151 168 186 200 210 230 259 268 290 314 334
61727487087 110127 144 163 182 192 201 222 242 261 282 304 328
62 1333537395116 136 153 170 188 197 216 227 254 275 293 313 333
63 183647 6197105 121 142 174 181 191 219 231 247 267 281 320 327




642224169 82101 128 158 180 183 198 209 233 243 273 288 305 321
65924567588 111 132 146 175 185 193 202 237 241 262 294 310 336
66 1921597992118 137 150 179 189 199 203 240 250 266 284 301 339
67 131496298102 140 159 161 190 200 205 221 255 271 291 306 329
68434 60 66 100 106 122 141 164 187 194 210 226 259 263 296 314 340
69 1438437181117 129 151 167 184 195 211 229 256 279 299 317 323
70 163950 74 84 119 133 155 171 186 196 217 232 246 280 283 307 330
711723547789 103 138 143 176 181 191 220 234 260 264 289 302 334
72329558093 112123 154 168 187 197 204 223 244 274 295 315 335
73832426396 113130160 162 182 192 206 228 253 268 285 319 322
745355164 83104139 147 165 188 198 212 224 248 276 292 303 331
75154044 7285114 124 152 172 183 193 218 230 257 265 297 311 324
76 625577690 120 131 156 177 184 199 207 235 245 277 286 308 337
771126 52 6594 107 134 145 166 189 200 213 238 249 269 290 316 332
782029456786 115 125 148 173 185 194 208 239 251 270 298 318 325
791037 58 78 99 109 135 157 178 190 196 214 236 252 278 300 312 338
80 1228 46 6891 108 126 149 169 186 195 215 225 258 272 287 309 326
815354662 87106136 143 164 181 191 202 221 243 263 282 304 329
821439557597 119 121 154 178 189 196 201 233 260 275 291 310 335
83 18215979 83 104 125 159 173 183 192 208 234 244 261 281 312 339
84428417191 111139152161 186 197 220 240 253 269 298 319 321
8512644 61 81 102 122 141 167 184 195 203 222 241 262 283 301 324
86 13224764 88 112 126 147 168 187 200 209 224 248 270 286 305 327
871624506692 117 128 160 174 190 193 214 226 250 274 292 308 330
88202956 6995120131 144 169 182 199 204 229 256 277 295 320 336
89231587282101 133 150 162 184 194 205 235 257 280 299 314 338
90936457493 108 135155 170 188 198 215 238 242 264 284 316 325
916405176100 116 140 156 175 181 192 218 223 245 271 289 302 331
92 152342 8084 103 123 142 179 183 195 206 227 251 278 294 317 322
931930576398 113 129 153 165 186 191 210 230 254 265 296 306 337
943346067 85118124 157 171 185200 216 236 258 276 300 303 340
95737437394 105130145176 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
9782548 68 86 114 137 148 163 184 198 211 237 247 279 293 311 328
98 1727537789 115127 146 166 188 194 219 231 225 267 297 318 333
99 1032547899 110 132 149 172 182 199 213 239 249 273 290 309 334
100 11 33497090 107 138 150 177 187 197 212 232 252 268 287 315 329

[lepedeHs BOIIPOCOB KOHTPOIBHOM PaOOTHI

1. Yto Ha3bIBaeTCS YKBUBAJIEHTOM 251eMeHTa? YTo Takoe SKkBHBaJeHTHast Macca? DKBUBaIEHTHBII 00bemM? Paccuntarh
SKBUBAJIEHTHBIE MACChI YTIE€POJa, UCXOs U3 COCTaBa OKCUA M AUOKCUA YTIepoa.

2. Yrto Ha3bIBa€TCS HKBUBAJIEHTOM CJIOKHOTO BenlecTBa? Kak ornpenesstoTcss 5KBUBaJICHTHBIE MACChl OKCH0B? OCHOBAHUN?
Boruncnuts 5kBUBajeHTHBIE Macchl okcuoB amoMuHust Al203 u xpoma CrO3, ruapokcunos ammonust NH4OH u 6apus Ba(OH)2.
3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CJIOKHOTO BemecTBa? Kak onpenensioTcs 3KkBUBaeHTHbIE Macchl KuciaoT? Coneit? Beruncanth
SKBUBAICHTHBIC Macchl pocdop-Hoii kuciotel H3PO4, cepoBogopoanoit kucinotel H2S, cynmbdara amomunus Al2(SO4)3 u
¢ocoara xampuus Ca3(PO4)2.

4. BblUnCINTh SKBUBAJICHTHYIO MacCcy OCHOBaHMS, 3Hasl, UTO 2 T' €r0 B3aUMOJCHCTBYIOT 6e3 ocTtaTka ¢ 1,829 T consHON KUCIOTHI
HCL

5. BeIUMCINTE aTOMHYIO MacCy ABYXBAJICHTHOTO 3JIEMEHTA, 3Hasl, UTO €r0 COEJUHEHUE ¢ BOJOPOAOM coaepKut 5,88 % Bogopoaa.
6. BRIYUCITUTE aTOMHYIO Maccy 4eThIPEXBAJIEHTHOTO 3JIEMEHTA, 3Hasl, UTO ero OKCHJ coaepkutT 13,39 % kucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuaa AByXBaJIE€HTHOTO METallla M3pacXo0BaHo 2,8 J1 BOAOPOJa, H3MEPEHHOTr0 IIpH H.y. Uemy
paBHBI SKBUBAJIEHTHBIE MAaCChl OKCHIA, MeTallla, aToMHasi Macca Metasuia? Kakoit ato metamn?

8. Ha pactBopenmue 8,43 r metaina morpeboBasiocs 7,35 r cepHON KHCIOTHL. ONpenennTs SKBUBAJICHTHYIO MacCy MeTajlia H 00beM
BBIJICIMBLIETOCS BOJOPOAA (YCIOBUSI HOpMAJIbHBIE).

9. OmnpenenuTh SKBUBATICHTHYIO MacCy U Ha3BaHUE JBYXBaJIEHTHOIO MeTajna, 2,24 T KOTOPOro BHITECHSIOT U3 PaCTBOPA
cepebpstHOH conu 4,32 T pacTBopa cepedpa.

10. Onpenenuts SKBUBAICHTHYIO MacCy U Ha3BaHHE JBYXBaJIEeHTHOro MeTamna, 0,12 T KOTOpOro BBITECHSIOT U3 KUCTOTHI 112 M
BOJIOPOJIa, U3MEPEHHOT'O ITPU HOPMATIBHBIX YCIOBHSAX.

11. ITpu coxuranuu 0,9 r TpeXBaJeHTHOr0 MeTajlla Noiay4eHo 1,7 r ero okcuga. Onpenenurs aTOMHYI0 MacCy MeTajljla U COCTaBUTh
(opmyITy ero okcuaa.

12. CkoabpKO0 MOJIeH U 9KBHBAJICHTOB COCTaBIAIOT 342 Kr cynbdara amomunus Al2(S04)3?

13. ChopmynupoBaTh 3aKOH ABOTaapo U ero cieacTBus. Kakoi 00beM 3anuMaroT 1022 Moekyst a30Ta Ipyd HOPMaTbHBIX
ycnoBusx? Kakyro mMaccy UMeeT 3To KOJIHYecTBO a30Ta?

14. Yto Takoe Monb? CkoIbKO Moueil cogepkurcs B 1 M3 moboro raza npyu HOpMaabHBIX YCIOBHUSIX?

15. IInoTHOCTB MapoB cepsl O KUCIOpOoAy paBHA §. M3 CKONBKUX aTOMOB COCTOMT MOJIEKYJIa Cepbl?

16. Macca 1 51 kpunToHa Ipy HOPMAJIbHBIX YCIOBUAX paBHa 3,71 r. 13 CKOJIBKHX aTOMOB COCTOMT MOJIEKYJIa I'a3a KPUIITOHA?

17. Kaxkoit 00eM Ipi HOPMAJIBHBIX YCJIOBUSX 3aHUMAIOT: a) 7 kT N2; 6) 32 H2; B) 1 T okcuma azora NO?

18. Macca 1 1 onHoro u3 razos paBta 1,34 r, a apyroro — 1,26 r. Belunciante MONEKyJIsSipHbIE MacChl THX Ta30B, UX INIOTHOCTH IO




BOJIOPOJY U YHCJIO MOJe-Kyl B 1 J1 Kaskaoro rasa.

19. Ckonbko a) MoJeit; 6) MOJIeKyJ BOJIOPOAa COIEPIKUTCS B 5 M3 3TOT0 rasa, u3-MepEeHHOr0 NMPU HOPMAJIbHBIX YCIOBHSIX?

20. Kakoii 00beM Mpu HOpMAITBHBIX YCIOBUAX 3aHUMArOT: a) 0,1 Mok okcuaa azora N20; 6) 0,5 skBuBanenrta Bogopoaa H2; B) 0,3
MoIb okcuza yriepoxa CO?

21. Kakue BemiecTBa Ha3bIBaloTCs oKcuagaMu? JlaTh kinaccu(puKauio OKCHIOB, PUBECTH IPUMEPHI U 1aTh CUCTEMATHUECKUE
Ha3BaHMSL.

22. Yro ABnseTcs BaXKHEHIIUM IIPU3HAKOM OCHOBHBIX OKCHI0B? IIpuBeCTH IpU-Mepbl COOTBETCTBYIOIINX PEAKLIUHN U JaTh Ha3BaHUs
B3aUMO/ICHCTBYIOIINX Be-IIECTB M0 CUCTEMAaTHUECKOI HOMEHKIIAType.

23. Yro sBnsieTcs BaXKHEHIIUM ITPU3HAKOM KHCIOTHBIX OKcHI0B? IIpuBecTr npumMepsl COOTBETCTBYIOLIMX PEAKLMK U JaTh Ha3BaHUS
B3aNMO/ICHCTBYIOMNX BEMIECTB IT0 CHCTEMAaTHIECKOH HOMEHKIIAType.

24. B uem ocobeHHOCTh aM(OTEepHBIX OKcHaoB? Kakie U3 NpUBEACHHBIX HIDKE OKCHIOB 00Ia1at0T aM(OTEPHBIMU CBOMCTBAMMU:
Zn0O, FeO, NiO, Al203, Fe203? IloarBepanTb aM(pOTEPHOCTH COOTBETCTBYIOIMIMX MMIPOKCUIOB PEAKIIMIMU U HAa3BaTh
B3aUMO/ICHCTBYIOIME BELIECTBA 10 CHCTEMATUUECKOH HOMEHKIIATYpeE.

25. Kakwue BemiecTBa Ha3bIBalOT ocHOBaHUsAME? HamrcaTh GopMyITbl THAPOKCHIOB, COOTBETCTBYIOMMUX okcunam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX MO CUCTEMATUYECKON HOMEHKIIAType.

26. C KakMMH U3 MIEPEUUCICHHBIX HIKE BEIIECTB MOXKET pearnpoBath ruapokcun kanus (KOH): FeO, ZnO, CO2, A1203, SO2?
Harmcats ypaBHeHUS peaknnii 1 Ha3BaTh B3aNMO/ICHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIeCKOH HOMEHKIIAType.

27. Kakue BelecTBa Ha3bIBalOTCA KUCI0TaMHU? UTO Takoe OCHOBHOCTb KUCIOTHI? IIpuBecTu npuMepsl 0HO-, ABYX- U
TPEXOCHOBHBIX KUCIOT. Hanmucats peakiiuy X B3auMOJEHCTBUS ¢ THIPOKCHIIOM HATPHsI M Ha3BaTh BCE pearupyronye BeuecTBa 1mno
CUCTEMaTHYECKOH HOMEHKJIATYpE.

28. C xakumu u3 okcugos MgO, CO, Fe203, P205, ZnO moxeT pearupoBats cep-Has kuciora? Hamrcats cooTBeTCTByIOMUNE
peakIy ¥ Ha3BaTh B3aMMOJCHCTBYIOIINE BEIECTBA 10 CUCTEMAaTHUECKOI HOMEHKIIAType.

29. Kakue peakuuy XxapakTepHsl s KucaoT? [IpuBecTy nmpuMepsl TaKUX peakuui sl a30THOM KUCIIOTHI M Ha3BaTh BCe
B3aMMO/ICHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIECKOW HOMEHKIIAType.

30. Kakue u3 nepeunciieHHbIX HIDKE KHUCIOT MOTYT 00pa3oBath kucible conn: HC104, H2SO4, CH3COOH, H3PO4, HCI1?
Hamucate ¢popMyIibl KUCIBIX CONEl U HAa3BaTh UX [0 CUCTEMaTHYECKOH HOMEHKIIATYpe.

31. Kakue BemecTBa Ha3bBaroTcs coisiMu? JlaTh KiIacCU(PHKAIMIO CONEH, IPU-BECTH IPUMEPHI CPETHUX, KHCIIBIX, OCHOBHBIX COJE
¥ Ha3BaTh UX 10 CHCTEMAaTHIECKOH HOMEHKIIAType.

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

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

34. Hasats commn: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(Cl103)2, NH4C104, K2HPO3, KH2PO3.

35. U3 nepevns coseid, popMyIibl KOTOPBIX PUBEICHBI HIDKE, BEIOPATh OTACTHHO: a) OCHOBHBIE COJIM; 0) HOpMaJbHBIE (CpEeTHIE)
COJI; B) KUCIIBIE COJM; T) ABOIHBIE comu; 1) Kpuctamioruapatel: CaSO4«2H20, KHCO3, CuS04, Na2C0O3+10H20, Na3PO4,
PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(Cl104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Harmucats ypaBHeHUs peaknuii oopazosanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3anMOJICHCTBHUS: a) OCHOBHOTO
U KHCJIOTHOTO OKCHJIOB; 0) OCHOBAaHMS M KUCIOTHOTO OKCH/A; B) OCHOBHOTO OKCH/A M KUCIIOTHI; T') OCHOBaHHUS U KUCIOTEL.

37. Hanucathb ypaBHeHHs peakiuii oopaszoBanus coneir K2CO3, Mg3(P04)2, Fe(NO3)3 B pe3ynbraTe B3auMOICHCTBUSA: a)
OCHOBHOTO M KHCJIOTHOTO OKCHJIOB;  0) OCHOBAaHUS M KHCIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCH/Ia M KHCIIOTHI; T) OCHOBAaHHS 1
KHCIIOTHI.

38. Hamncats ypaBHEHUsI peaklui, JeKalluX B OCHOBE NMOJTY4YeHHUs BakHeHINX yaoopenuit — cynepdocdara Ca(H2PO4)2,
nperunurata CaHPO4, ammodpoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Ha3zpate coiv, BXOJAIINE B COCTAB 3TUX yIOOPEHUA.
39. Hammcats popMyIIbI KHCIIOT, oTBedaromux okcuaamM MnO3, Mn207, V205, CrO3, P20S5. Hanmcats ypaBHEHHS peaknuit
B3aMMOJICHCTBHUS 3TUX KUCIOT C TUAPOKCUIOM KallUsl M Ha3BaTh MTOJYYEHHBIE COJIH MO CUCTEMAaTHYeCKOH HOMEHKIIAType.

40. C kakuMH U3 MIEpEYUCICHHBIX HIKE BEIIECTB OYJET pearupoBath coiisiHas kuciora: N205, CaO, Zn(OH)2, H3PO4, Fe203?
CocTaBHTh ypaBHEHHS PEaKlHil 1 Ha3BaTh MOIyYCHHBIE BEIIECTBA 110 CHCTEMAaTHYECKO HOMEHKIIAType.

41. KBaHTOBBIC YHCIIa 3IEKTPOHA: 0003HAUEHNE, TPUHIMAaEcMbIe 3HAYCHHS, (PU3NIECKUH CMBICT. UTO XapakTepu3yeT IIaBHOE
KBaHTOBOE YHCIIO?

42. Yro xapakTepusyeT opouTaisHOe KBaHTOBOE Yncino? Kak oHo BeIpakaercst? UTo 03HAYaeT MOHATHE «IHEPTeTHICCKUE
noxaypoBHN»? UeMy paBHO MaKCH-MaJIbHO BO3MOXKHOE YHCIIO SJICKTPOHOB Ha KaXIOM H3 oAypoBHeit? Kakue hopMs! IMeIoT
3JIeKTPOHHEIE 00Jaka s-, p-, d-, f- anmexTpoHOB?

43. Kakoe U3 KBaHTOBBIX YHCEJ ONpeesieT OPUEHTALHIO AJIEKTPOHHOr0 001aka B mpocTpaHcTBe? CKOJIBKO MPOCTPAHCTBEHHBIX
OpHUCHTAIMI BO3MOXHO: a) JUIs S- 3JICKTPOHOB; 0) JUIS p- 3JEKTPOHOB; B) Ist d- U f- aekTpoHOB?

44. CocTaBHUTb MIIEKTPOHHYIO (POPMYITy DIIEMEHTa, Ha M-9HEPTeTHUECKOM YPOBHE KOTOPOTO HaxoAuTcst 10 2IeKTpOHOB.
Pacnipenenuthb Bce 9I€KTPOHBI aTOMa 3TOTO 3JIEMEHTA [0 YHEPTeTHUECKUM A4elikaM. B kakoM nepuoje, rpymmne 1 HoArpyIme
NEPUOJUYECKON CUCTEMBl HAXOAUTCS 3TOT SJIEMEHT?

45. CocTaBHTB MIIEKTPOHHYIO (POPMYITy dIIeMeHTa, Ha N-9HEpTeTHIECKOM YPOBHE KOTOPOTO HAXOJUTCS 12 IEKTPOHOB.
Pacnpenenuts Bce 3IEKTPOHBI aTOMa 3TOTO JIEMEHTa [0 SHEPreTHIEeCKUM sueiikaM. B kakoM nepuose, Tpymmne u HoArpyIe
NEPUOJUYECKON CHCTEMBl HAXOUTCS 3TOT DJIEMEHT?

46. Copmymuposats mpasmio I'yana. [TogeMy Ha mociietHeM 3JIEKTPOHHOM CJIO€ Y MET M XpOMa HaXOAUTCS TOIBKO TI0 OTHOMY S-
31EKTPOHY?

47. Kakoe MakCUMaibHOE YHCIIO HJIEKTPOHOB MOXKET HaXOAMUTHCS Ha s-, P-, d- 1 - mogypoBHsx? [IpuBecTu npuMepsI.

48. N300pa3uTh CTpOCHUE AIICKTPOHHBIX 000JI0YEK aTOMOB ejle3a i KPHIITOHA

a) BIIEKTPOHHOH (hOpPMYIIOH;

0) PHEPreTHYECKIUMH STUeHKaMHU.

49. [Toyemy BO BTOPOM IIEPHOJIC NIEPHOANICCKON CUCTEMBI HE MOXKET OBITh OOJiee BOCEMH 3JIeMeHTOB? OOBSICHUTE 3TO, HCXOI U3
CTPOCHHS aTOMOB.

50. M300pa3uth pacnpeesieHne SIEeKTPOHOB 110 KBAHTOBBIM siUeKaM B aTOMaxX aproHa, KaibIst, Gpocdopa.

51. Yro Ha3pIBaeTCSI HOPMAJIBHBIM MM OCHOBHBIM COCTOsIHHEM atoMa? UTo Ha3bIBaeTcst ero BO30YKAEHHBIM COCTOSIHUEM?




N3006pa3uth pacmpeneneHue IeKTPOHOB 110 KBAHTOBBIM siU€iiKaM B HOPMaJIbHOM M BO30Y>KJI€HHOM COCTOSIHUM CEpPbI U XJIOpa.
52. ITouemy KUCIOPO U GTOP MPOSBIISAIOT OCTOSHHYIO BAJICHTHOCTD, a MX aHajoru B VI u VII rpynmax nepuoaudeckoi CHCTEMBI
cepa u XJiop — repeMeHHy10? M300pa3uts pacipeneneHne 3JeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 110 KBAHTOBBIM sTYEHKaM B
HOPMAQJIBHOM U BO30Y>KIEHHOM COCTOSTHHUSAX.

53. CocTaBUTh MOJIHBIE 2JIEKTPOHHBIE (POPMYJIBI LIE3Us], TepMaHHUs, BaHAHU U TUcpo3us. K KakuM 2JIeKTpOHHBIM ceMeiicTBaM
NPUHAAJIEKAT ITH JIEMEHTHI?

54. CocTaBUTH MOJTHBIE JICKTPOHHBIC (POPMYIIBI KaIbIIHS, MEIH, CBUHIIA U ITYyTOHUS. K KaKUM 3JIEKTPOHHBIM CeMEHCTBAM
MPUHAAJIEKAT ITH DIIEMEHTHI?

55. Kak u3MeHstoTcs CBOWCTBA P- 2JIEMEHTOB € YBEJIMUYCHHUEM 3aps/IOB SAEp UX aTOMOB: a) B IIpeJeiaX JaHHOTro Iepuoja; 0) B
npenenax AaHHOU rpynnbsl. OTBET IPOMILUIIOCTPUPOBATH IPUMEPAMHU.

56. Kaxue 31eMEeHTHI IEpHOIMIECKOH CHCTEMBI IPEICTABISIOT OO0 caMbIi aKTHBHBII METaII U CaMblil aKTHBHBIN HEMeTau1?
JlaTb 0OBSICHEHHSI U COCTABUThH MOJIHBIE DJIEKTPOHHBIE (POPMYIIBI ATHX 3JIEMEHTOB.

57. Yro Takoe NOTEHLMAI MOHU3ALMHU 3J1eMeHTa? UTo Takoe CPOJICTBO K 3JeKTpoHY? Kak H3MEHSI0TCS 3TH BEINYMHBI €
BO3pacTaHUEM 3apsija sapa dJIEMEHTOB B MpeieNnax: a) TPpyIIbl; 0) nepuoaa?

58. B 4yeM 0cOOEHHOCTD AIIEKTPOHHOTO CTPOCHUS JIAHTAHOUIOB M aKTUHOUJIOB M KaK OHA OTPAXKAETCs Ha UX XMMUYECKUX
cBoiicTBax?

59. BaneHTHBIE 3JIEKTPOHBI aTOMOB 3JIEMEHTOB OIMCHIBAIOTCSA (hOPMYITaMH: a) 3d24s2; 6) 4d105s1; B) 5s25p6; r) 4d55s1.
HasoBuTe 3TH BJIEMEHTHI U COCTABbTE MOJIHBIE 3IEKTPOHHBIE (POPMYIIBI X aTOMOB.
60. B anekTpoHHBIX (POpMYyTIax aTOMOB YETHIPEX HJIEMEHTOB CONEPIKUTCS: a) 9 s- aneKTpoHOoB; 0) 16 p- anekTpoHOB; B) 14 d

- AJIEKTPOHOB; T) 27 f- aexkTpoHOB. COCTABUTH ITOJTHBIEC JICKTPOHHBIE (POPMYJIBI STHX JIEMEHTOB U Ha-3BATh HX.

61. laTp o01I¥e IpEICTAaBICHIS O BOSHUKHOBEHUHN XUMHUUYECKOH CBS3M U €€ OCHOBHBIX XapaKTepucTHKax. YTo Takoe AJIMHA CBA3H,
ee oHeprua? Yto Takoe BajeHTHBIE YIibl? [IpuBeCTH IpUMEpHIL.

62. ChopmyIHpoBaTh OCHOBHBIC MOJIOKEHUS MeTO1a BasleHTHBIX cBs3eit (BC). Onucats ¢ mo3unuii Metona BC ctpoeHne Moeky
H2 u N2.

63. IIpuBecTH MpUMEPHI MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMBI COSTUHSIIICH OBl KOBaJCHTHOH MOJISIPHOIN U HETIOJISIPHOM CBS3BIO.
M3006pa3uTh cXeMbl CTPOEHUS TUX MOJEKYI.

64. IIpuBecTr IpUMep MOJIEKYJIIBI C Sp- THOpUAN3AIHEH AIEKTPOHHBIX 001aKk0oB. Kakoll yroi Mexmay cBS3sMH B 3TOH MOJIEKyIe?
M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

65. IlpuBecT npuMep MOJIEKYIIBI ¢ SP2-THOpUIU3aLUeH AIeKTPOHHBIX 001akoB. Kakue yriasl Mexmay CBA3SIMH B 3TON MoOJeKye?
H300pa3utk ee MpoCTPaHCTBEHHYIO CXEMY.

66. [IpuBecTr mpUMep MOJIEKYJIBI ¢ Sp3-THOpHIU3aNNeH SIIEKTPOHHBIX 001akoB. Kakue yrisl MexXIy CBA3SIMH B 3TOH MOJIEKyIe?
M300pa3uTh ee IpOCTPAHCTBEHHYIO CXEMY.

67. 300pa3uth cTpykTypHbIe hopMyibl coenunHennit K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTENIEHH OKHCIEHHOCTH
3JIEMEHTOB B 3TUX coeAnHeHUsX? Kakue TUIbl XUMUYECKUX CBA3EH UMEIOT MECTO B UX MOJIEKYIax?

68. Urto Takoe o- 1 7- cBs3u? M300pa3uth reoMeTpruieckyro cxemy oopasoBanust mosiekys H2 1 N2. CKOJNBKO G- U TT- CBS3EH B OTHX
MOJIeKyax?

69. Kakue Tunbl XUMHUYECKO# cBsi3u UMetoT MecTo B coeanHeHusax FeNH4(S04)2 u Cu2(OH)2CO3? OtBeT MOTUBHPOBATS.

70. Kakue xapaKkTepHCTHKH UCIIOIB3YIOT IS OLIEHKH KOBAaJEHTHOW cBsi3u? [IpH-BecTH mpuMepsl.

71. Harmucats ctpykrypHbie popmynst HNO3, H2SO3, KMnO4. Yka3atb cTeneHr OKUCICHHOCTH 3JIEMEHTOB B 3TUX COCIMHEHUIX
Y 0XapaKTepPU30BaTh TUIIBl XUMHUUECKUX CBSI3€H B 9THX MOJIEKYJIaX.

72. Kak npoucxoauT Bo30yKICHHE IEKTPOHOB ¥ THOPUIN3AIINs IEKTPOHHBIX opouTaneit? Bunsl rudpuamnsanun. [Ipusectu
TPUMEpEI.

73. Kak o6pasyercst noHHas cBs3b? Kakue a31eMeHTsI ciocoOHbI ee 00pa3oBbIBath? [IpuBecTH mpuMepsl.

74. B yeM 0COOEHHOCTH JIOHOPHO-aKLENTOPHOM cB3U? OOBSCHUTH UX HA MIPU-Mepe 00pa3oBaHus kaTnoHa NH4+.

75. Kak obpasyercst XuMHUecKas CBsI3b B KpUCTaIIIax MeTauioB? Kak 3aBucAT BakHeHe Gpru3ndecKkre CBOMCTBA METAIIIOB OT
0COOCHHOCTEH METAJUTHYECKOH CBSI3H?

76. JlaTb XapaKTepUCTUKY BOJOpOIHOH cBsi3u. Kak Biuser oopazoBanue numepoB Boabl (H20)2 na ee puzndeckue cpoiicTa?

77. Kakue THIbI XUMHYIECKOHN CBSI3M UMEIOT MecTo B MoJiekyiax NH3, CO2, C12? N300pa3uTh TeOMETPHYECKOE CTPOSHHE MOJICKYIT
M CXEMBI TIePEKPHIBAHMS MICKTPOHHBIX 00IaKOB.

78. Yka3ars TUIIBI XUMHUYeCKOH cBs13u B MosieKynax CH4, O2, HCN. [IpuBectu cxeMbl IepeKphIBAHUS HIEKTPOHHBIX 00IaKOB.

79. N300pa3uTh 3JIEKTPOHHBIMH YpaBHEHUAMH Mporiecchl oopazoBanust Mosiekys KCl, Na20, Al203. Kakol THIT XUMUYECKOH CBA3U
MMEEeT MECTO B 3THX COCANHECHUAX?

80. Uto Takoe OTHOCHUTENbHAS AIIEKTPOOTPUIIATEIFHOCTD 3IEMEHTA U KaK OHA BIMAET Ha CTEIICHD IOJIIPHOCTH CBSI3H aTOMOB JIBYX
anemenToB? Kakas u3z monexyn HF, HCl, HBr u HI naubonee nonsipua?

81. Oxcup xene3a (I1I) MoxkeT OBITH BOCCTAHOBIICH PA3IUYHBIMU BOCCTAHOBHUTEISIMH TIpH 298 K:

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

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

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

Ornpenenuts U3MEHEeHre YHTAIbIUN AH® B Kax /101 U3 3TUX peakluil.

82. Beruucnuth 3HaueHue AH® U1 npoTekaromyx B )KUBBIX OPraHU3MaxX PeaKkLUi NpeBpalleHusl [II0KO3bL:

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

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

Kaxkas n3 3THX peaknuii JaeT opraHu3My OOJIbIIe SHEPTHH?

83. TemnoBoii 3(h(heKT peakIiy TameHns U3BECTH

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

paBeH 65,3 k. CKOJIbKO TEMIOTH! BeIAeNUTCs Ipu ramenuy 100 Kr HerameHoi n3BecTy Bogoi?

84. BoccraHoBiieHHE THMOKCHIA CBUHIIA BOJOPOAOM IPOTEKAET 110 YPaBHEHHIO:

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




OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 00pa3oBaHus PbO2.

85. CKONBKO TEIIOTH! BBLACIUTCS NPU OKUCIeHNH | M3 aMMHaka, H3MEPEHHOTO ITPY HOPMAJIbHBIX YCIOBUSX, 10 PEaKIHU:
4NH3 (r) + 502 (1) =4NO (1) + 6H20 (1), AH°=-904,8 xJ{x

86. BoxstHol a3 npeacTaBiseT co00i cMech paBHBIX 00bEMOB Boopoaa 1 okcuaa yraepoaa (II). Haiti kommaecTBO TEIUIOTEL,
BbLIEsAIONIelCs Tpyu cxxuranuu 1 M3 BoxsiHoro rasa (1o CO2 u H20), u3aMepeHHOro npu HOpMaibHBIX yCIOBHUSX.

87. BBIYUCIUTB, CKOJIBKO TEIUTOTHI BBIACIUTCS IIPH 00KuUTe 1 KT cynb(uIa IHHKA 110 PeaKIHH:

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

88. Ompenenuts cTanmapTHyto sHTanbnu0 (AH®) obpazoBanust PH3, ucxons u3 ypaBHeHuUs:

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

89. Ucxons u3 TerwioBoro 3G QeKra peakiun

3Ca0 (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 xJIx

onpenenuts AH® obpasoBanus oprodocdara Kanbus.

90. Coxoxennl ¢ oopazoBanrieM H20 () paBHbIe 00beMbI Boiopo/ia 1 aretiiena C2H2, B3ATHIX IPHU OJJMHAKOBBIX YCIOBHSX. B
KaKOM CITyJae BBIIENTUTCs Oobire TerroTs? Bo ckombko pa3?

91. Yto Takoe SHTPONHA U B KaKUX €JUHUIIAX OHA BeIpaxkaeTcs? Kak n3MeHseTcs SHTPOIHS C BO3pacTaHUEM TeMIIepaTypsl H IpU
(a3oBeIX nepexonax?

92. YUro Takoe nzobapHO-n30TepMHUICeCKHid ToTeHIual (dHeprust [ m606ca)? Kak onpenensercst namMeHenue suepruu [ m6oca B
pe3ysbTaTe XMMHUYECKOH peakIuy 1 KaK OHO BIIMSET Ha HAIPaBICHHOCTb PEaKInuu?

93. PaccuuTarh u3MeHeHue sHepruu I ' nb0ca B peakuusix:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),

6) 2Al (x) + Fe203 (x) = 2Fe (k) + AI203 (k)

U yKa3aTh, KaKasi peakius CIOCOOHA MPOTEeKaTh CAMOIIPOU3BOJIBHO.

94. Beraucnuth  cucteMbl PbO2 + Pb = 2PbO Ha OCHOBaHMHM M pPeardpyroNIUX BEIIECTB U OMPEACIUTh, BO3MOYKHA JIK 3Ta
peaKIus.

95. Beruucnuts AG® u AS° peakuuun

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

MOXHO JIM UCIIOJIB30BATh 3TY PEAKLIUIO AJIs TOJIyYEHHS aMMHaKa IIPU CTaHAAPTHBIX YCIOBUAX?

96. BorauciuTh 3HaYSHHS  CIISAYIONINX PeaKIiii BOCCTaHOBJIEHUs okcua xxenesa (11):

a) FeO (x) + %2 C (rpadur) = Fe (x) + 2 CO2 (1)

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

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

IIpoTexanne KaKoif U3 3THX peakuii Hanboee BEPOITHO?

97. PaccunTarh 3HAUEHUS CIIEAYIOIIMX PEAKUUH U yCTAaHOBUTH, B KAKOM HAIPABJICHUH OHU MOTYT MPOTEKATh CAMOIIPOM3BOJILHO B
CTaHJapTHBIX ycio-Busx mpu 25 °C:

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

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

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

98. Kakuie u3 mepeunciieHHbIX OKCHIOB MOT'YT OBITh BOCCTaHOBJICHBI BOJIOPOIOM JI0 cBoOotHOTO Metama mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepeunciieHHbIX OKCHIOB MOT'YT OBITH BOCCTaHOBIIEHBI 10 cBOOOI-HOTO MeTayuta anmoMuHueM npu 298 K: CaO, FeO,
CuO, PbO, Fe203?

100. OmpenenuTh CHUCTEM:

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

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

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

101. Yem n3mepsieTcst CKOPOCTh XUMHIECKOH PEaKIUH U OT KaKUX (haKTOPOB OHA 3aBHCUT?

102. PaccunrtaTh BETMYUHY KOHCTaHTBI CKOPOCTH peakuuu A + B = AB, ecnu npu KOHIEHTpauusax BemecTB A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuu paBHa 6°10-5 MOB/(J*MHUH).

103. Bo ckonbko pa3 ciefyeT yBeIUIuTh KOHIIEHTpAIUIo BemiecTsa B B cucteme

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

YTOOBI IPU YMEHBIIEHNH KOHIIEHTPAIM BellecTBa A B 4 paza CKOPOCTb MPSIMOil peakuyuy He u3MeHuach?

104. Peakums Mexxay BermecTBamu A 1 B potekaer no ypasaenuro 2A + B = A2B. KonneHTpanus BeniecTsa A paBHa 6 MOJIB/T,
BemectBa B — 5 mone/n. KoHcranTa ckopocTr peakunu paBHa 0,5. BEIYHCINTE CKOPOCTh XMMHUYECKOH PEaKIK B HAYaJIbHBIHA
MOMEHT BPEMEHHU U B TOT MOMEHT, KOT'/la B peakIMOHHO# cMecu octaHetcst S0 % BemecTsa B.

105. B xakoM HanpaBJIeHUM CMECTUTCS PABHOBECHUE PEAKIMU:

3H2 + N2 [] 2NH3

IpU YMEHBIICHUN 00beMa B CUCTEME B JBa pa3a?

106. Peakuust mpoTekaer o ypaBHEHHUIO

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

Kax u3MeHuTCS CKOPOCTh peakiiy Nocie pa30aBIeHNs pearupyoomei cmecu B 4 paza?

107. Kak u3meHnuTcst ckopocTthb npsimoit peakuuu 2502 + O2 [1 2503, ecnu JaBlieHHe B CHCTEME YBETUUUTH B 4 pasa?

108. JIBe peakiuu mpu Temiepatype 20 °C mpoTeKaroT ¢ 0IMHAKOBO# cKopocThio. TeMnepaTypHbIid K03(QOUIUEHT CKOPOCTH
MepBO peakny paBeH 2, BTopoi 3. Kak OyayT OTHOCHTECS MKy co00it CKOPOCTH peakuuii, ecian ux nposectu mpu 60 °C?
109. Onpenenuts TeMIepaTypHbIi KOA(QQUITMEHT CKOPOCTH PeaKIiy, €CIU IPH TOHWKEeHHH TemiepaTypsl Ha 50 °C peakiust
3amennseTcs B 32 pasa.

110. Peakuus nmpoTekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (r) [1 2H20 (1) + 2CI2 (1);  ®JIxk.

Kaxumy n3amMeHeHusIMH JaBleHHs, TEMIIEPaTyPbl 1 KOHIIEHTPALM pearupyIouIfx BeIecTB MOXKHO CMECTHTD €€ PaBHOBECHE




BIpaBo?

111. Kakoe cocTosiHuE CUCTEMBI Ha3bIBAETCSI XUMUYECKUM paBHOBecueM? IlepeuncinuTy npu3Hakyu HCTUHHOTO XUMUYECKOTO
paBHOBECHS.

112. Yo Takoe KOHCTaHTa XUMHUIECKOT0 paBHOBecHs? HamcaTs BRIpaXXeHUsI KOHCTAHT PABHOBECHS PEaKInii:

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

113. Kak oBIMseT MOBBILICHUE TEMITEPATyPHI M JaBICHHS Ha PABHOBECHE CIEAYIOIINX 00PaTUMBIX PCaKIIIiA:

N204 (1 2NO2, =-+184,6 x/Ix

2CO 0 CO2+C (1), =-172,5 x/Ix

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

114. Kak oBIMseT MOBHILICHNE TEMITEPATypPHI M JaBICHHS Ha PaBHOBECHE CIEAYIOIINX 00PaTUMBIX PEaKITI:

C (1) +CO2 J2CO, =+172,5 xIx

2H2 + 02 [J 2H20 (1), =-483,6 xkIx

N2 +02 [J 2NO, =180 x/Ix

115. B xakux U3 NpUBEACHHBIX HUXKE PEaknii HK3MEHEHHE JaBJICHHS HE BBI30BET CMEUICHHS pAaBHOBECHS U TTOUeMy?

2NO + 02 [1 2NO2

N2 + 02 [J 2NO

2CO+ 02 [12C02

CO +H20 (r) 1 H2 + CO2

116. Hanucatpb BeIpaskeHHsI KOHCTAHT PAaBHOBECHS CIEAYIOIIMX 0OPATUMBIX XUMUYECKUX PEaKIIHiA:

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

C (1) +CO2 []2CO

4HC1 + 02 [J 2H20 + 2CI2

117. Yka3arb, KaKUMH U3MEHEHHUSIMU TEMIIEpaTypbl, AaBJICHUS U KOHLEHTPALUI pearupyronux BeIecTB MOKHO JOOUTHCS
MaKCHMAaJILHOTO BBIX0JIa aMMHaKa I0 PeaKIuu:

N2 +3N2 [12NH3, =-92.4 x/Ix.

118. Peakuus npoTekaeT 1o ypaBHEHHUIO:

2S02 (r) + 02 (1) [J 2S03 (1), =-284,2 x]JIx.

M3MeHeHneM KakuX mapaMeTpoB MOXKHO TOOUThCS CMEIEHHS PABHOBECHUS B CTOPOHY oOpa3oBaHus okcuaa cepsl (VI)?

119. Ha ocnoBanuu npunuma Jle-Illatense onpenenuTe, B KAKOM HAIIPaBIEHUN CMECTUTCS PaBHOBECHE B CUCTEMAXx: a) Ipu
MOHIDKCHUH TEMIIEpaTyphl; 0) IPU YBEITHMYCHUH TaBICHUS:

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

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

120. Kakumu n3MeHeHUsIMHU TeMIepaTypbl U IaBJICHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IPOIYKTOB Pa3ioKeHUs?

a) CaCO3 (k) [1 CaO (k) + CO2 (r); =178 x[Ix

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

121. Yemy paBna maccoBas nonst NaCl B pacTBope, copepxkaiieM 3 MOJIb XJIOpHUa HaTpus B 2 KT pacTBopa?

122. Cmemwanu 50 r 30 %-Horo pactBopa HekoToporo BemiectBa 1 140 r ero 45 %-Horo pacTBopa. BeI4ucIuTh MaccoByIO 0O
TIOJTyYSHHOTO PacTBOPA.

123. Kaxkoii 006eM 20 %-Horo pacTBOpa cepHoi KUcioThl (TutotHOCTh 1070 kr/mM3) HeoOX0auM [T TOTHOTO pacTBopeHust 20 T
KaJabus?

124. CxosbKO TpaMMOB pacCTBOPEHHOTO BelecTBa coaepxurcs B 200 mir:

a) 0,5 M pactBopa Hutpara maraust Mg(NO3)2; 6) 0,1 1. pactBopa docdoproii kucinoter H3PO4; B) 0,02 M pacTBopa rumpokcuia
ammonust NH4OH?

125. B 1,5 1 0,125 H. pactBopa conepxutcs 13,91 r pactBopeHHOT0 BenecTBa. HaliTH ero SKBUBaJICHTHYIO Maccy.

126. Cxonpko MmumtiutpoB 0,1 H. pactBopa H2SO4 notpedyetcs mis BaumozericTust ¢ 200 mut 0,5 H. pactBopa BaCl2? Uemy
paBHa Macca o0pasyromerocst ocaaka cynbsgara dapust BaSO4?

127. Yemy paBHa MoJsipHOCTE: a) 6 H. pactBopa KCI; 6) 0,5 H. pactBopa AICI3; B) 1 H. pacTBOpa H2SO04?

128. Beraunciuts MossipHOcTs 10 %-Horo pactBopa HNO3 miotHOCTBIO 1055 Kr/M3. Cromipko rpammoB HNO3 coxepikures B 2 11
3TOrO pacTBopa?

129. U3 400 r 40 %-Horo (1m0 Macce) pactBopa H2SO4 BrimapuBanuem yaammiu 50 r Boasl. Yemy paBHa maccoBast gonsg H2SO4 B
ocTaBIIeMcs pacTBope?

130. ITnotHOCTH 15 %-HOTO MO Macce pacTBopa paBHa 1105 kr/mM3. BerducIuTh HOPMaIbHOCTH, MOJIIPHOCTD, MOJISLTBHOCTD
pacTBoOpa.

131. Yemy paBHBI HOPMAIIBHOCTb M MOJIIPHOCTH 16 %-Horo pactBopa HF nminotHocTtsio 1057 kr/M3?

132. Ckonsko mutpoB 24 %-noro pactBopa KOH (m1oTHOCTBIO 1218 K1/M3), HCOOXOAUMOTO IS 3aJIMBKH IEIIOYHBIX
AKKyMYJISITOPOB, MOKHO NTpUTOTOBHUTE M3 10 1 48 %-Horo pactBopa KOH (turotHOCTEIO 1510 KT/M3).

133. CxoypK0 MIJUTHIIUTPOB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI INIOTHOCTEIO 1840 kxr/M3, comeprkamei 96 % H2SO4, myxHO
B3STh AJ1s1 mpurotoBienus 3 1 21 %-Horo pactBopa (I1oTHOCTHI0 1260 kr/M3), HE0OXOAUMOTO ISl 3ATUBKU KUCIIOTHOTO
aKKyMmyJsiTopa?

134. Kakoii 06seM 10 %-Hoii (10 Macce) cepHOH KUCI0THI (THoTHOCTE 1070 kr/M3) moTpebGyeTces At HeWTpalu3anu pacTBopa,
conepxamiero 32 r NaOH?

135. BeIYHCIUTE MacCOBYIO JA0JIO THApOKcHaa HaTtpus B 9,28 H. pactBope NaOH (mmotHocTh 1310 kr/M3).

136. Cxonbko MALTHIIUTPOB 96 %-HoTo (110 Macce) pactBopa H2SO4 (mumotHOoCTh 1840 KT/M3) MOTpedyeTest Al IPUTOTOBICHHS 2
10,1 H. pacTBOpa?

137. Yemy paBHBI HOPMAJIBHOCTB M MOJIIPHOCTB 35 %-HOro pactBopa opTodocdopHoii kucnotel H3PO4 (tmotrocts 1216 kr/m3)?
CkoJbKO BOJIBI copepxuTes B 1 1 aToro pacrsopa?

138. Crounpko: a) rpaMMoB; 0) moneit xsopuna xenesa (III) FeCl3 comepxutes B 3 1 25 %-HOT0 pacTBOpa ¢ IIIOTHOCTHIO 1342
Kr/m3?




139. B xakoii Macce BOIbI Ha0 pacTBOpHUTH 67,2 11 raza HCI, n3MepeHHOro pyu HOPMaIbHBIX YCIOBHUSX, YTO0BI MOTY4IUTh 10 %-
HBIH (110 Macce) pacTBOP COJISTHOW KHUCIOTHI?

140. Kakoit 06bem Boas! Hamo mpudasuth kK 100 mit 20 %-Horo (1o macce) pactBopa H2SO4 (mmotHOCTE 1140 Kr/M3), 9TOOBI
HOTyduTh 5%-HBIi pacTBOp?

141. BeryucauTh 0CMOTHYECKOE JaBlIeHHE pacTBopa, coaepkauiero B 1,4 1 63 r rmroko3sl C6H1206 npu 0 °C.

142. HaiiTn ocMoTHUYEeCKO€E JIaBJIeHHE pacTBopa, coaepkaiiero B 2 i1 18,4 r rmunepuna C3H8O3, npu 27 °C.

143. IIpu 0 °C ocmotuyeckoe naBienue pacteopa caxapa C12H22011 pasao  3,55+105 I1a. Cxonbko rpaMMOB caxapa
coxepxurcs B 1 11 pactBopa?

144. Tlpu kakoit TeMIiepatype 0CMOTHYECKOE AaBJIEHUE pacTBOpa, coaepxaiiero 18,6 r anunmuaa COHSNH2 B 3 1 pacTBopa,
nocturHeT 2,84¢105 T1a?

145. PaccuntaTh MOJIEKYJIIPHYEO MacCy HEJNEKTPOJINUTA, €CIIU B 5 JI paCTBOPA CO-AEPKUTCA 2,5 T HEIEKTPOIIUTA, & OCMOTHUECKOE
nasieHue Toro pacreopa npu 20 °C pasuo 0,32¢105 Ila.

146. Paccuntarh 0CMOTHYECKOE JIaBJIEHUE PACTBOPA HEDIEKTPOJIUTA, cojiepskaiero 1,52+1023 monekyn ero B 0,5 1 pacTBOpa npwu:
a) 0 °C; 6) 27 °C.

147. Beruncnauts qaBiaeHue BoasHOro mapa Haj 10 %-HemM pactBopoM kapbamuga CO(NH2)2 B Boge mpu temmnepatype 100 °C
148. BpIYMCaUTh MOJEKYIISIPHYIO Maccy IUIFOKO3bl, €CIIU JaBJI€HUE BOISHOTO Napa Hajl pacTBOpoM 27 r ritoko3bl B 108 r Boab! npu
100 °C pasno 98775,3 Ila.

149. NaBnenue napa Boxsl npu 30 °C cocrasuser 4245,2 I1a. Cxonbko rpammos caxapa C12H22011 caenyer pactBoputs B 900 r
BOJIBI IS TIOJTY4EHUs pacTBOpa, JaBiieHne KoToporo Ha 33,3 [a Hike naBieHus napa BoAbl? BeluucanTs MaccoByIO I0JIIO caxapa B
3TOM PacTBOPE.

150. JaBnenue napa npu 10 °C cocrasusier 1227,8 [1a. B kakoM KoauuecTBe BOIBI CIIEAYET PACTBOPUTH 16 I METUIIOBOIO CIUPTa
CH3OH mns nomydeHus pac-TBopa, JaBieHue mapa kotoporo coctasister 1200 IMa mpu Toii sxe TemmepaTy-pe? Beraucaurs
MaccoByto noito CH30H B 3Tom pacTtsope.

151. JlaBnenue mapa pactBopa, cogepskarniero 155 r anunmaa COHSNH2 B 201 1 a¢upa npu HeKoTOpoit Temmeparype pasHo 42900
ITa. TaBnenue mapa 3¢upa mnpu 3toit Temnepatype paBao 86380 Ia. PaccunTtats MoneKymspHyIo Maccy 3¢dupa.

152. Cxonbko rpammoB Hadranuna C1OH8 pactBopeno B 2 Kr OeH3071a, €CIIM 3TOT PacTBOp KpUcTamusyercs npu 3,45 °C?
Temmeparypa KpucTau3aIuu 9uc-Toro oensona 5,40 °C, a ero kpuockonudeckas konctanta K = 5,1 °C.

153. Onpenenuts MOJICKYIISIPHYIO Maccy KaM(opHI, eciii pacTBop, conepxamuii 0,552 r ee B 17 r a¢upa, KHIIUT IpH TEMIIEpaType
Ha 0,461 °C BpIme, uem unc-ToIi 3¢up. D0ymaucKonuueckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonbko stunerrmukonss C2H4(OH)2 HeoOxoauMo 100aBUTh K S J1 BOJBI, YTOOBI OAYYUTh AaHTU(DPU3, 3aMep3aroIIuii IpH -15
° C? Kpuockonuueckast koHcTanTa Boabl K = 1,86 °C.

155. BpluMCcaUTh KPUOCKOIINYECKYH0 KOHCTAHTY BOJBL, 3Has, 4TO 11 %-Hbli BoaHBIN pacTBOp 3THI0BOrO cinupra C2ZH50H
KpucTamuzyercs mpu -5 °C.

156. BorurcnuTh TeMIiepaTypy KpUCTaJUTH3AIMK pacTBopa, coaepxkamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonnueckast koncranTa Boabl K = 1,86 °C.

157. PactBop, cocrosimuii u3 9,2 r itiona u 100 r MmeTunoBoro crupra 3akumnaet npu 65,0 °C, a yucTelii cnupT — rnpu 64,7 °C.
D6ymmnockonuyeckas koHctanTa cupta E = 0,84 °C. U3 CKOJIBKHX aTOMOB COCTOUT MOJIEKYJIa pAaCTBOPEHHOTO #oaa?

158. IIpu kakoif IPHOIN3UTETEHO TeMIepaType OyIeT KUIeTh U KprucTaum3oBaThes 40 %-HBIi pacTBOP ATHIIOBOTO CIIHPTa
C2HS5O0H B Boae? D0ymmockonmyeckas KoHcTanTa Boasl E = 0,52, a kpuockormaeckas K = 1,86 °C.

159. KakoBa Temneparypa KUIIEHHUs pacTBOpa HEAIEKTposInTa, coaepxaniero 3,01¢1023 monexys B autpe BobI?
D0YLTNOCKOMYECKasi KOHCTAHTa BOJIBI E=0,52°C.

160. Ha ckospko rpaZycoB IIOBBICUTCS TeMIIepaTypa KumeHus Bosl, ecinu B 300 T Boasl pacTBopuTh 27 T rimoko3sl COH1206?
Dbynnuockonuyeckas KoHctanTa Bonsl E = 0,52 °C.

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

162. HaiiTu creneHb AUCCONMALINN CEPOBOIOPOAHOM KUCIIOTHI 10 repBoii ctynenu B 0,1 M pactBope, eciu KOHCTaHTa
JIMCCOLIMALIMY AJIs 3TOM cTyneHu paBHa 1,1¢10-7.

163. Yemy paBHbI KoHUeHTpauuu noHoB H+ 1 OH™ B pacTBOpax, pH KoTOphIX pa-BeH: a) 2,0; 6) 7,0; B) 11,07

164. Bo ckonbko pa3 koHneHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonpire, yem B 1 H. pactBope H2SO4 (o = 51 %)?
165. Onpenenuts koHueHTpanuto HoHoB OH™ B 0,01 M pactBope runpoxcuna aMm-monust NH4OH, ecnu Knuce = 1,77 « 10-5.

166. KoncranTa aucconuanuu oprodocdopHoit kucraorsl H3PO4 no nepsoit cry-nenu pasHa 7,11+10-3. IIpenebperas
JICCOIMalUel o APYTUM CTYIEHSIM, BBI-UUCIUTh KOHIeHTpauuio noHoB H+ B 0,5 M pacTBOpe KUCIOTHI.

167. Crenens aucconuanuu ykcycnoit kucinorst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBopax cooTBeTcTBeHHO paBHa 0,42, 1,34,
4,25 %. Beruncnurs Knucc CH3COOH pu1s1 3THX pacTBOPOB U 10Ka3aTh, YTO KOHCTAHTA AUCCOLUALMY HE 3aBUCUT OT
KOHIIEHTPAIH PacTBOpa.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBHo 3,59+105 ITa. BeraucauTh H30TOHHYECKHIA K03 UItueHT
3TOTO PacTBOpa.

169. aBnenue BogsHOTO Mapa Haxg pactopoM 24,8 r KC1 B 100 r H20 mpu 100 °C pasro 9,14+104 I1a. Beraucaurs
M30TOHMYECKHI KO3 PHUITUEHT, eciu JaBlicHHEe BOAIHOTO Mapa Mpu 3To# Temneparype pasHo 1,0133+105 Ia.

170. PactBop, comepxammuii § r NaOH B 1000 r H20, kunut nipu 100,184 °C. OnpenennTs H30TOHMYECKHH K03 dumment.
D0ymocKkonmyecKasi KOHCTaHTa BOJIBI E=0,52 °C.

171. PactBop, copepxamuii 1,7 r xaopuaa uuaka ZnCl2 B 250 r Boasl, KpucTajuimzyercs pu temneparype -0,23 °C. Onpenenutsb
KaXynIyrocs crenenb aucconuanuu ZnCl2 B aToMm pactBope. Kprnockonuyeckas koHctanTa Bojsl K= 1,86 °C.

172. Bomusie pactBopbl kapbamuna CO(NH2)2 u xnopuna kanbius CaCl2, conepkamniue B OJMHAKOBBIX MACCaX PACTBOPUTEIS
cootBeTcTBeHHO 0,5 1 0,25 MOJIb PaCTBOPEHHOTO BEIIECTBA, KUIIAT P OJHOI U TOM ke TemmepaType. HalTi kaxyryrocs CTeleHb
muccormaruu CaCl2 B aToM pacTBope.

173. Beraucnuts Kaxyiryrocs creneHb qucconuanuu NaCl B 0,25 H. pacTBope, ecin 3TOT pactBop npu 18 °C umeer Takyro xe
BEJIMYMHY OCMOTHUYECKOro AaBieHus, uto u 0,44 M pacteop riroko3sr C6H1206.

174. PactBop, copepxkamuii 0,265 r Na2CO3 B 100r Boxsl, KpucTamumzyetcs npu remnepatype -0,13 °C. BerauciuTb Kaxyuryocs




crenens aucconuanuu Na2CO3 B aToM pactBope. Kpnockomuueckas koncranta Boasl K = 1,86 °C.

175. Onpenenuth ocMoTHueckoe aasienue 0,01 H. pacTBopa cynbdara Mmaraus MgSO4 nipu 18 °C, eciiu Kaxxymasicsi CTerneHb
JIUCCOLIMALINY 3TOTO JIEKTPOJIUTA paBHa 66 %.

176. Ocmotuueckoe pasnenue 0,125 M pactBopa KBr paBHo 5,63¢105 I1a mpu 25 °C. BEIMUCIHTE KaXyIIyIOCs CTEIICHb
nucconmanuu KBr B aTOM pacTBope.

177. BBIMHCIUTD KaXKYIIYOCs CTeleHb nuccoranuu xiopuaa kamus KC1 B pactBope, conepxariem 4,47 v KCI B 100 r Bosl, eciu
3TOT pacTBOp KpucTauu-3yercs npu -2 °C. Kpuockonuueckas koHctanra Bogs K = 1,86 °C.

178. laBnenue mapa pacTBopa, coaepxarero 31,5 r autpara xampuus Ca(NO3)2 8 500 r Bogs! pasao 1903,5 ITa mpu 17 °C.
JlaBnenue napa Bozpl pu 3Tol Tem-nieparype paBHo 1937 I1a. PaccuuraTh kaxyurytocs crenenb qucconuanuu Ca(NO3)2 B aTom
pacTBope.

179. Ipu xaxoif Temmneparype OyAeT KHIEeTh OAHOMOJISIIBHEIN pacTBop NaOH, ec-nmu cremneHs ero quccoruanyuy pasaa 73 %?
D0ymocKkonuyeckasi KOHCTaHTa BOJIBI E=0,52°C.

180. Onpenenuts nasnenue napa 0,5 %-noro soguoro pacrsopa KOH npu 50 °C. [laBieHue napa Bosl IpU 3TOH TeMIepaType
paBHo 12,334 Ila. Kaxxymasics ctenienp qucconuanun KOH B atom pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYNIAPHBIEC YPaBHEHUS PEAKIUi, KOTOPBIE BEIPAXKAIOTCS] MOJIEKYJIIPHO-HOHHBIMHU yPaBHEHUAMHU:

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

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

182. CocraBUTh MOIEKYIISIPHBIE U MOJIEKYIISIPHO-UOHHBIE YPAaBHEHUS PEaKLUM, IPOTEKAOLUX IIPU CMEIINBAaHUY pacTBOpoB ZnSO4
u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

183. Hanncats B MOJIEKYJISIPHON M MOJICKYJIIPHO-HOHHOM (hopMe ypaBHEHUS pe-aKIuii, IPHBOISAIINX K 00pa30BaHUIO OCAIKOB!

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

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

184. Hanucate B MOJICKYJISIPHOM M MOJICKYJIIPHO-HOHHOM (hopMe ypaBHEHUS pe-aKIuii, IPUBOISAIINX K 00pa30BaHHUIO ra30B U
CITa0BIX AJIEKTPOIHUTOB!

a) Na2CO3 + H2S0O4 — B) CaF2 + HCl —

0) NH4CI + Ba(OH)2 — 1) K2S + H2SO4 —

185. Hamncath B MOJICKYJISIPHON M MOJICKYJISIPHO-HOHHON (JOpMe YpaBHEHUS peakIfii HeHTpaTr3aluu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHHsI PEAKLU, KOTOPBIE BHIPAXKAIOTCS MOJIEKYJIIPHO-UOHHBIMU YPaBHEHUSIMHU:

a) Cu2++S2~— CuS B) Ba2++ S042™ — BaS0O4

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

187. CocTaBUTh MOJNEKYJISIPHBIE YPaBHEHHsI PEaKLUid, KOTOPBIE BHIPAXKAIOTCSI MOJIEKYJISIPHO-UOHHBIMU YPaBHEHUSIMHU:
a)H++F— HF B) CO32™+2H+ — H20 + CO2

6) NH4+ + OH™ — NH40H 1) Ag+ + Br- — AgBr

188. Cmemans! pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciydasx peakmuu
npoiyT npakTuuecky 10 KoHa? CocTaBUTh IS 3TUX PEAKLMI MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-UOHHBIE YPaBHEHUS.

189. CocTaBUTh MOJEKYISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPAaBHEHMS PEaKLUii, IPOTEKAIOLIMX IPU CMeIIMBaHUU pacTBopoB FeSO4
u Na28S; CuCl2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJEKYJISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPaBHEHHS PEaKLUH, MIPOTEKAIOIUX PU CMEIIMBaHUH PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBuTE MOJIEKYISIPHBIE M MOJIEKYJIIPHO-HOHHBIE ypaBHEHMS peaknuii ruapoimsa coneit NH4Cl, Na2S, CuSO4, AICI3.
Yka3aTh peaKknuio pacTBOPOB.

192. CocTaBuTh MOJIEKYJIIPHBIC U MOJICKYJIIPHO-MOHHBIE ypaBHEeHHUs peakiuii ruapoinusa coneit CH3COONa, CuCl2, Fe2(S04)3,
NH4CN. Yka3arp peakiiuio pacTBOpOB.

193. CocraBUTH MOJIEKYIJIIPHBIC M MOJICKYJISIPHO-HOHHBIE YPaBHEHMS peaknuil ruaponnsa coneit (NH4)2CO3, K25, Na2S03,
Na3PO4. Kakyto peakuuio 0OHapyKHBalOT pacTBOPBI OTHUX CONEH?

194. Kakue U3 nepevnciIeHHBIX HIKe cosiel moasepratorcs ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr(NO3)3?
J1st KaXk1oM U3 THAPOTU3YIOUINXCS COJIEH HAMUCaTh YpaBHEHUS peakluid THIPOJIN3a B MOJIEKYIIPHONH U HOHHO-MOJIEKYJISIPHOM
¢opme (1o I cTynenn) u ykazaTb peakIMi0 BOJHOTO PacTBOpa KaXJ0H COMH.

195. Kakue 13 nepevnciIeHHbIX Hibke conelt moasepratores ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa, Na2S0O4, Ba
(NO3)2? s xax 1ol U3 THAPOIH3YIONINXCS CONIEH HalMcaTh YpaBHEHHS PEeakUii THIPOII3a B MOJICKYJIIPHOH ¥ HOHHO-
MoJeKyspHO# (opme (1o I cTynenn) 1 yka3aTh peakifiio BOJHOTO PACTBOpa KaX 0N COIIH.

196. Kakyro peakuuio cpeabl oOHapykuBatoT pactBopsl coneit NHANO3, (NH4)2S, K2CO3, KC1? OtBeT noATBEpAUTH PEAKLUSIMH.
197. Kakyro peakiuio cpeibl 00Hapy)uBatoT pactBopbl conieit Pb(CH3COO0)2, ZnCl12, Na3PO4, NaNO3? OTBeT NoaATBEpAUTh
PEaKIIsIMH.

198. Kakyro peakiuio cpesl 0OHapy K HBatOT BogHBIE pacTBOpsI coneil (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl12? OtBer
000CHOBATh PEAKLHUSIMH.

199. Kakyto peakuuio cpebl 00HapykuBaroT BoaHbie pacTBopbl cosieit NaCN, FeCl3, Ni(NO3)2, K2CO3? OtBer 000CHOBAThH
PEaKIIsIMH.

200. Harucatb B MOJIEKYJISIPHOM M MOJIEKYJISIpHO-HOHHOHK Gopme ypaBHeHus ruaponusa coneit NHACL, (NH4)2S, (NH4)3PO4,
K2S03. Ykazarp peakiuo cpe-1pl BOJHBIX paCTBOPOB 3TUX COJICH.

201. Yemy paBHa nonHnas cuia 0,3 M pactBopa Cr2(S04)3?

202. Yemy paBHA HOHHAs CHJIa pacTBOpa, cofeprkaiero ogqaospemMenso 0,1 M Na2CO3 u 0,2 M KCl1 ?

203. PactBopumocth Mg(OH)2 npu 18 °C paBHa 2¢1074 mMoins/n. Beruucaure ITP 3TOr0 BelecTna.

204. IomyduTes M 0CafoK CyIb(ara KalbIis IPH cMenIeHHH paBHBIX 00beMoB 0,02 H. pactBopoB CaCl2 u Na2S04? =2,3+1074.
205. Yemy paBHa HOHHAsI CHJIa pacTBOpa, comeprkamiero ogaoBpemerHo 0,1 M CaCl2 u 0,1 M Ca(NO3)2 ?

206. PactBopumocTs kapOoHata xanpeius npu 18 °C paBHa 1,3¢10™ 4 monb/n1. Bei-uncnute npousseaenue pacrsopumoct CaCO3.




207. B 500 ma Boxs pu 18 °C pactBopsiercs 0,0165 r Ag2CrO4. Uemy paBHO IIpoHU3BeAEHHE PACTBOPHMOCTH TOH conu?
208. ITpoussenenue pacrBopumoct CaCO3 paBHo 1,7°1078. Ckonbko rpammoB  CaCO3 comeprkutcs B 1 J1 HACBIIIEHHOTO
pacTtBopa?

209. IMpoussenenue pactBopumoct Ag2SO4 paBHo 7¢1075. Onpenenure pacTBOPUMOCTD COJIH.

210. Ompenenute pH O0ydepnoro pactBopa, cogepxamiero 0,01 M CH3COOH u 0,05 M CH3COONa, ecnu pK CH3COOH = 4,76.
211. Beruncnute npousseaenue pacrsopumoctd CaCO3, ecnu B 1 J1 HACBIIIIEHHOT'O pacTBOpa ero cojepkurcs 6,9¢1073 r.
212. Brruucnure npousseneHue pacrsopumoctd BaC204, ecnu B 1 1 HaCBIIEHHO-TO pacTBOpa €ro cofepkutcs 4¢1074 Mos.
213. Beruncaure npousseneHue pacrsopumocta CaSO4, ecnu B 1 11 HACHIIIEHHOTO pacTBOpa ero coaepxutes 1,5¢1072 mons.
214. PactBopumocth BaCO3 pasHa 8,9¢1075 mosw/i1. Berauciaure npousBenenue pactBopumoctu BaCO3.

215. Onpenenuts pH Oydeproro pactBopa, comepxkamero 0,01 M NH4OHu 0,01 M NH4Cl, ecm pK NH40H = 4,8.
216. Beraucnure npousBeeHNE PaCTBOPUMOCTH okcanata Kanbis CaC204, eciiu B 1 11 HACHIIIEHHOTO PAaCTBOPA €T0 COAEPKUTCS
6,5¢1073 1.

217. Beruncnure npousseaeHue pacrsopumoctd BaCrO4, ecnu B 1 11 HACBIIIIEHHOTO pacTBOpa ero coaepxurcs 3,9¢1073 r.
218. Yemy pasna nonnas cmia 0,5 M pactopa Fe2(S04)3?

219. Boruncaure aktuBHOCTH HOHOB B 0,1 M pactBope K2CO3 ¢ nonnoii cumnoit 0,09.

220. Onpenenute pH 6ydeproro pactsopa, comepxariero 0,01 M HCIO u 0,2 M KCIO, ecniu pK HCIO = 7,6.

221 —234. CocTaBUTb IEKTPOHHBIE YPABHEHUS U 3aKOHUUThH YPABHEHUSI CJle-AyIOIIUX PEAKIIMNI:

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

H2S +H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCI2 + SnCl4

222. HCIO3 — ClO2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

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

K2Cr207 + HCIO4 + HI — Cr(C104)3 + KCIO4 + 12 + H20

12 + CI12 + H20 — HIO3 + HCI

224. KCIO3 + HCl — CI2 + KCIl + H20

KMnO4 + K2S0O3 + H2S0O4 — MnS04 + K2S04 + H20

K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20

225. CI2 + KOH — KC1+ KCIO3 + H20

K2Cr207 + K2SO3 + H2S0O4 — Cr2(S04)3 + K2S0O4 + H20

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

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

K2Cr207 + HClkorn. — KCl1 + CrCl13 + CI2 + H20

PbS + H202 — PbSO4 + H20

227. KCIO3 — KCl04 + KCl

KClO3 — KCI+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

228. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn04 + Bi(NO3)3 + NaOH — Na2Sn03 + Bi + NaNO3 + H20

H202 + PbS — PbSO4 + H20

229. FeSO4 + HNO3 + H2504 — Fe2(S04)3 + NO + H20

H2S03 + C12 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

230. P + H20 — PH3 + H3PO3

HCIO + H202 — HC1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

231. NaBr + MnO2 + H2SO4 — MnS0O4 + Na2S04 + Br2 + H20

Au + HNO3 + HCl — AuCl3 + NO + H20

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

232. HgS + HNO3 + HCl — HgCI2 + S + NO + H20

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

HCIO3 — Cl02 + HC104 + H20

233. HCl + K2Cr207 — CI2 + CrCI3 + KC1 + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnSO4 + KNO3 + K2S04 + H20

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

H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

235. 3aKOHUUTH ypaBHEHUS PEaKLU, yUUTHIBAsL, YTO B KUCJIOM CpeJie MapraHel BOCCTaHaBIMBaeTCs 10 Mn2+, B HEUTpanbHOIL 10
Mn4+, B meaouyHoii 70 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2503 + KOH —

236. YuuTbIBasi, YTO XpOM BOCCTAHABIMBAETCS 10 TPEXBAJIIEHTHOTO COCTOSIHUS, 3aKOHUYUTh YPaBHEHHSI PEaKLIUi:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2S0O4 —




237. Mcxoas U3 CTPOCHUS aTOMOB DJIEMEHTOB, YKa3aTh, KAKHe U3 MPUBEACHHBIX HI)KE HOHOB MOTYT OBITh BOCCTAHOBHUTEISMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepbl COOTBETCTBYIOIIMX PEAKIIUM.

238. Ucxons n3 CTpOCHUS aTOMOB 3JIEMEHTOB, YKa3aTh, KaKUe U3 IIPUBEACHHBIX HIDKE HOHOB MOTYT OBITh OKUCTHTENsAMH: Al3+,
Fe3+, F~, Cr6+. IIponmmocTpupoBaTh OTBET PEAKIIUSIMU.

239. Kakue U3 MpUBEJCHHBIX HUKE HOHOB MOTYT HPOSIBIISITH X OKUCIMTENbHBIE M BOCCTAHOBUTENBbHBIE cBOiicTBa: SO427, SO327,
S27, C1047, NO2~, NO3™.OTBeT MpOWLTFOCTPUPOBATE PEAKIHSIMHU.

240. Yka3atp, KaKue U3 MPUBEICHHBIX HUKE BEIICCTB SBISIOTCS OKUCIUTEISIMHE, a Kakue BoccTanoButesiMu: KMnO4, Zn, F2, HCI,
HClOA4. OtBeT MOTUBHPOBATS.

241. CocTaBHUTh CXEMBI IBYX IajJbBAHHYCCKHUX DJIECMEHTOB, B OJTHOM M3 KOTOPBIX JKEIIE30 CIIYKHJIO OBl aHOJIOM, a B APYTOM —
KaTomoM. [IpuBecTH 31€KTpOHHBIC YpaBHEHHS PEaKIHil, MPOTEKAIONINX MIPH paboTe HIEMEHTOB.

242. CocTaBUTh CXEMBI IBYX TJIbBAHMUECKUX DJIEMEHTOB, B OJJHOM M3 KOTOPBIX IIMHK — OTPUIIATEILHBIN dJIEKTPOI, B JPYTOM —
MOJIOXKUTENbHBINA. Harmucarpb aeKTpoOHHbBIE ypaBHEHUS peakifii, TPOTEKAIOIIMX MIPH padoTe 2JIEMEHTOB.

243. Paccuurath 3.1.C. raJlbBAaHUYECKOTO 3JIEMEHTA, COCTOSIIEr0 U3 LIMHKOBOI'O 3JIEKTPOoJIa, orpysxeHHoro B 0,1 M pactBop
cynb(aTa IMHKA, ¥ BOJOPOAHOTO JIEKTPO/a, IOTPY>KEHHOTO B TUCTHUTMPOBAHHYIO BOIY.

244. KoHLIeHTpal[HOHHAs raJbBaHMYECKas LIeIb COCTABIEHA MarHUEBBIMH JJICKTPOAAMH, IIOTPY>KEHHBIMH B pacTBop MgSO4
pa3HON KOHUEHTPALUU:

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

Paccuutats 3.1.C. 3TOr0 /IEMEHTA.

245. BEIYUCINUTS 3.]11.C. TAIbBAHUYECKOIr0 JIEMEHTA

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

3Has, 9YTO PACTBOPHI IEIMMOJIIPHEL. Kakue mporieccs! MpoTeKaloT Ha MIISKTPOAAX MpH paboTe ITOro 3IeMeHTa?

246. VcnionbzoBas Tabdi. 5 [Ipunoxenus, BBIYUCINUTG 3.1.C. 9JIEMEHTa, COCTaBICHHOTO U3 HanboJjee U HauMeHee aKTUBHOTO
MeTaIuIoB, norpyeHHbx B 0,1 M pactBops! ux cojeid. Kakue mporecchl IpOTEKarT Ha 3JEKTPoIax MpH pa-00Te 3Toro sneMeHTa?
247.3.11.c. 37IeMeHTa, COCTOSIEr0 U3 MEJHOTO M IIMHKOBOT'O 3JIEKTPOJIOB, MOTPYKEHHBIX B 1 M pacTBOpPHI CoJiel 3TUX 3JIEMEHTOB,
pasna 1,1 B. 3menuTcs mu 9Ta BeIMInHa, eciu nucnonb3oBath 0,01 M pactBopsr? OTBET 000CHOBATH.

248. Paccunrtath 3.11.C. TalbBAHMYECKOTO 3JIEMEHTA, COCTOSIIET0 U3 aIFOMUHUEBON U cepeOpsHOI TUIACTHHOK, MorpyskeHHbIX B 0,01
M pacTBOpbI HUTPATOB 3TUX MeTaIoB. Kakue npouecchl NpoTeKaroT Ha 3JEKTpoJax 3aeMeHTa?

249. PaccunTtaTh MOTEHIMAT HOPMAILHOTO BOJIOPOTHOTO JJIEKTPOIa, IOTPYKEHHOTO B: a) JUCTHILIHPOBAHHYIO BOIy; 0) pacTBOp
pH = 3; B) pactBop ¢ pH = 10.

250. Paccunrath 3.1.C. ralbBAaHUYECKOTO 3JIEMEHTA

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

Kakne mpomecchl MpoTeKaroT Ha 3JIEKTPOAaxX 3JIEMEHTa BO BpeMs ero paboTsr?

251. Yto Takoe koppo3us MeTamuioB? Kakue Buabl koppo3uu Bel 3Haete? Ilepe-4ucanTh OCHOBHBIE METO/IBI 3aLIUTHl METAJUIOB OT
KOPPO3HUHU.

252. IlpuBecTu npuMepsl KATOJHOTO U aHOAHOTO MOKPBITUI keie3a. COCTaBUTh 3JIEKTPOHHBIE YPABHEHUS NIPOLIECCOB,
MPOTEKAIOIINX PU HAPYIIEHUH LEN0CT-HOCTH MOKPBITHI B arpecCUBHOM cpejie.

253. CocTaBUTb JIEKTPOHHbIE YPAaBHEHUS IPOLIECCOB KOPPO3UU XPOMHUPOBAHHOI'O JK€JIe3a B KUCIIOTHOM Cpejie, NPOTEKAIOUIUX MPH
HapyIIEHUHA TOKPBITHSL.

254. CnunaB Meu ¢ HUKEJIEM HaXOAMUTCsl B BOJHOM cpelie, HACHILIEHHOH KUCa0po-10M. COCTaBUTh 3IIEKTPOHHBIE yPaBHEHUS
npoliecca KOppO3HUH CIUIABa.

255. B kakux cilyyasix UCIOJIb3YIOTCSI aHOJHBIE, & B KAKMX — KaTOAHbIE 3alIUTHbIE MOKPbITUs? [IpuBecTH npuMepsl U COCTaBUTh
AIIEKTPOHHBIE YPABHEHHUS MTPOIIEC-COB KOPPO3HH, MPOTEKAIONIHX IIPU HAPYIICHUH KaTOAHOTO M aHOHOTO MOKPHI-THIH.

256. AmromuHUil ckiienaH ¢ xene3oM. Kaxoif u3 meramno OyneT HoaBepraTthCst KOPPO3HUHU, €CITU ITH METaJLIBI TIOTIaIyT B
KHUCIIOTHYIO cpenty? COCTaBUTh 3JEK-TPOHHBIE YPaBHEHUS MPOLIECCOB KOPPO3HUH.

257. Kak npoTekaeT mporecc KOppo3uu JaTyHH (CIiaBa MeJI ¢ IIMHKOM) B ar-peccuBHOM cpee? CoCcTaBUTh AIICKTPOHHBIC
ypaBHEHHS IIpolecca KOPPO3HH.

258. Kak nporekaeT mporecc Koppo3uu OpoH3HI (CIIaBa MeIu U 0JI0Ba) B arpec-cuBHOH cpenne? COCTaBUTh dIIEKTPOHHBIE
ypaBHEHMS 3TOT0 IpoLecca.

259. CocTaBuTh 3JIEKTPOHHBIE YPAaBHEHHUS MIPOIIECca KOPPO3UU HUKEIHMPOBAHHOTO KeJle3a B KUCIIOTHOM cpeie B Cilydae HapyUIeHHs
TOKPBITHSL.

260. OnoBo cnasiHo ¢ cepeOpom. Kakoii n3 MeraioB OyeT pa3pyliarscs B ar-peccuBHol cpezie? CoCcTaBUTh 3JIEKTPOHHBIC
ypaBHEHHSA Ipolecca KOPPO3HH.

261. Onpenenure CTENEHb OKUCICHNUS, KOOPAUHAIIMOHHOE YMCIIO KOMITIEKCO00-pa3oBaTes U 3apsi KOMIUIEKCHOTO HOHA B
coequnenusix: [Co(NH3)2(NO2)3], [Cr(NH3)3Cl1]SO4 u [Cr(H20)4Br2]Br. CocTtaBbTe ypaBHEHHS UX AUCCOLMAINY B BOJHOM
pacTBope.

262. TlpuBenuTe ypaBHEHHS AUCCONMAIMN B BOJHOM pacTtBope conerd (NH4)A1(SO4)2 u K3[A1(OH)6]. Kakue koMIuiekcHbIE
COEIMHEHUS HAa3bIBAIOT JBOHHBIMH COJISIMU?

263. KoHncranTsl HecTOHKOCTH KoMITIIeKCHBIX HOHOB [Ag(CNS)2]7, [Ag(S203)2]3™ u [Ag(NO2)2]™ cOOTBETCTBEHHO PaBHBI
2,0°10711, 110713 u 1,3+1073. B xakoMm 13 pacTBOPOB, COAEPKAIIEM STH HOHBI B OJIMHAKOBOM MOJIAPHOW KOHIEHTPA-1IMH, HOHOB
cepebpa Oombime?

264. Yemy paBHBI CTENICHb OKUCICHHS U KOOPAMHAIIMOHHOE YUCIIO KoMILIekcooOpazoBaTens B coequnenusx [Cu(NH3)4](NO3)2, K
[Ag(CN)2]? CocraBbTe ypaBHEHUS AUCCOLMAIIMU ITHX COJIEH.

265. YKaxuTe CTeIeHb OKUCICHHS U KOOPTUHAIMOHHOE YMCIIO KOMIUTeKcooOpa3oBatels B coennHenussx Na[AlC14], H3[AIF6].
Hamumure BeipaskeHHe 1711 KOHCTAHTHI HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

266. Hanmimte ypaBHEHH qucconualuu crieayromux coequnenunit: H2[SnCl16], [Ni(NH3)6]CI2. YUemy paBHBI CTeEHb OKACIECHHUS
¥ KOOPIMHAIIMOHHOE YHCIO KOMITIEKCO0OpazoBaTens?

267. Onpenenure BEeIMINHY 3apsaa KOMIUICKCHOTO HOHA, CTETICHb OKHUCIICHHS M KOOPAWHALMOHHOE YHCII0 KOMILUIEKCO00pa3oBaTems
B coeauneHusx: [Ni(NH3)6]Cl13, Na2[Zn(OH)4] u K3[Fe(CN)6]. Hanumre ypaBHEHHs WX JUCCOLMAIMN B BOJHBIX PACTBOPax U




BeIpakeHue Kh.

268. Onpenenure BEIMYHHY 3apsiia KOMIUICKCHOTO HOHA, CTCIICHb OKUCIICHUS M KOOPAWHALIMOHHOE YHCIIO KOMILIEKCO00pa3oBaTes
B coequneHmsix: [Cr(H20)6]Cl13; [Cr(H20)3C13]; [Cr(H20)3C12]C1. CocTaBbTe ypaBHEHHS UX JUCCONUAIMH B BOJTHBIX
pacTBopax.

269. KoHncranTtel HecTOMKOCTH KoMILTeKCHBIX HOHOB [CdI4]2™ u [Co(NH3)6]3+ cooTBeTcTBeHHO paBHbI 7,9¢1077 1 6,2¢10736.
Kaxkoii u3 3TrX HOHOB siBIsieTcst Oosiee mpouHbM? COCTaBbTE BBIPAKEHHS ISl KOHCTAHT HECTOWKOCTH YKa3aHHBIX HOHOB.

270. Harmmnte ypaBHeHHS Aucconunanmu crieaytomux coequaenuit: [Co(NH3)SH20]C13, K[Au(CN)2]. YeMy paBHEI CTeTIeHb
OKHCIICHHS ¥ KOOPAMHAIIMOHHOE YUCIIO KOMILJIEKCOOOPa30BaTeNsl B 9THX COeTNHEHUAX?

271. Onpenenute cTeneHb OKUCIEHHUS U KOOPIMHAIIMOHHOE YMCIIO KOMITIIEKcooOpaszoBares B coenunenusx: [Pt(NH3)4C12]Br2,
[Cr(H20)6](NO3)2. CocTaBpTe Ha3BaHUs KOMIICKCHBIX COSTMHCHHH.

272. Hanumwure ypaBHEeHUs qucconuaniy komruiekcHbix coeannennii K2[Fe(NH3)(CN)5]; [Pt(NH3)3NO2]C1. CoctaBbTe
BBIP)KEHUS 11 KOHCTAHT HECTOMKOCTH KOMILJIEKCHBIX HOHOB.

273. KoHcTaHThl HecTOMKOCTH KoMIuieKCHbIX HOHOB [Ni(NH3)6]2+ u [Ni(CN)4]2™ cooTBeTcTBeHHO paBHbI 9,8°1079 1 3¢10716.
Kakoii u3 3Tix HOHOB siBisieTcs: 60-1ee mpouHbM? COCTaBbTE Ha3BaHUS KOMIUIEKCHBIX HOHOB.

274. K xaxomy tuny cojeid otHocstes coequrenus: [Ni(NH3)6]C12, (NH4)2S04+NiSO4, K4[Ni(CN)6]? 13 kakux HOHOB COCTOSIT
9T conu? YeMy paBHa CTENCHb OKUCICHHS HUKEIS B 3TUX COEANHEHUSX?

275. Uemy paBHBI CTETICHb OKUCIICHHS U KOOPAHHAIIMOHHOE YUCIIO KOMITIEKCO-00pa3oBarens B coeauneHmsx: [Cu(NH3)4]S04, K2
[PtCl6], K[Ag(CN)2]? U3 kakux HOHOB COCTOSIT 3TH coequHeHus? CoCcTaBbTe Ha3BaHUS KOMIUIEKCHBIX COSTUHEHUH

276. K xakomy tuny coieii otHocstes coequnenus: K3[Fe(CN)6], (NH4)2SO4+FeSO4, K4[Fe(CN)6]? 13 kakux HOHOB OHU
cocrodat? UeMy paBHa CTENIEHb OKUCIICHUS XKeJle3a B 3TUX COSAUHEHUAX?

277. Uemy paBHBI CTETICHb OKUCIICHHUS U KOOPAHHAIIMOHHOE YMCIIO KOMITIEKCO-00pa3oBarens B coeanHeHusx: Rb[SbBr6], K
[SbC16], Na[Sb(S04)2]? CocTtaBb-Te BBIpaKEHUS I KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

278. Hanummte GopMyIibl KOMITIEKCHBIX coeanHeHuid, nMeronmx coctaB: AgC1+2NH3; AgCN*KCN. YkaxuTe cTeneHb
OKHCIICHHS U KOOPAMHAIIMOHHOE YUCIIO0 KOMILIEKCO00pa30BaTes, BETHYMNHY W 3HAK 3apsa KOMIUIEKCHOTO HOHA.

279. CocraBbTe (HhOpMyJIBI IPUBENESHHBIX HIDKE KOMIUIEKCHBIX COeTUHEHUH. B Ka)XJIOM U3 HUX YKaKUTE CTEIIEHb OKACIICHNUS
KOMILIEeKCO0Opa3oBaTersl.
a) tpuokcoamunocybhat(VI)-uoH; 0) rekcadropoaypat(V)-uoH;

B) rexcaranoeppat(Ill)-mon.
280. CocraBbTe Ha3BaHUA KOMIIIEKCHBIX COSIUHEHHIA:

[Cu(NH3)4](OH)2 Cs[I(Br)Cl] K3[Fe(CN)6]
281. Yro Takoe AuCIepCHBIE CUCTEMBI? B ueM pasinndne MeXIy MOHO- M TIOJH-THCIIEPCHBIMH, CBOOOIHO- U CBSI3HOHCIICPCHBIMHU
cucremamu? K kakuM IUCIIEPCHBIM CUCTEMaM OTHOCHUTCS 1104Ba?
282. Yto Takoe agcopOuust? Kak uameHurcs: ancopOuoHHast CHOCOOHOCTH Be-IECTB MPH APOOIEHUH KyOUYECKHX YacTHIl C
JUTHHOMW pebpa 5 MKM J10 4acTHIl ¢ JuTHOM pedpa 10-7 cM? OTBET MOATBEPIUTH PACYETOM CyMMapHOW MOBEpX-HOCTH 1 cM3
BEII[ECTBA.
283. PactBop (30116) KOomIouaHOM kaM¢popsl B 1 cM3 comepsxut 2108 riobyn 3To-ro BemecTsa. [IpuHnMas quamerp riao0yist
paBHbIM 10-6 MM, OACUMTATh OOILYIO MOBEPXHOCTh AUCIEPTUPOBAHHOTO BellecTBa B 1 J1 307141.
284. Yem pazmrgaroTcs 301k U Tesb? Bo3MokeH 1 epexo/1 U3 301 B rellb U 00paTHO? OTBET MOATBEPIUTE IPHMEPaMHU.
285. Uro Takoe kosutonpl? B ueM npruynHa KoaryJsiuu KoJUIoua0B?
286. Uto Takoe nenTtuzauus komutonnos? Kak ruapokcun sxenesa (I1I) MoxHO nepeBecTH U3 KoaryJsTa B 30Jb U U3 30JI51 B KOAryJAT?
287. Hantmcate opMyITy KOJUTOMIHOMW MHIICIUTEL, 00pa3yIOIIeHcs TP B3aNMOJCHCTBHU CHITFHO pa30aBiieHHBIX pacTBopoB AgNO3
n KCI npu nebonbimom n3bsitke KCl. Ykazats HOHBI, 00pa3yIolye JBOHHOMN AIEKTPHUSCKHIHA CIIOH.
288. Hanucats (popMyIty KOJUIOMIHON MHIEIUIBI, 00pa3yIoIeHcs Ipy B3aNMOJEHCTBUU CHIIBHO pa30aBiieHHBIX pacTBopoB AgNO3
u KCl npu Hedonbiom n3bsitke AgNO3. Ykazath HOHBI, 00pa3yoliye aacoOpOIMOHHYIO YacTh ABOHHOIO 3JEKTPHUECKOTO CIIOSL.
289. Hanmcats QopMyITy KOJUTOMIHONW MHIIEIUTE, 00pa3yIoIIeics TpH B3aNMOJCHCTBHU CHIIFHO pa30aBiieHHBIX pacTBopoB Na2SiO3
u HCI npu HeGopmom u3b6eiTke Na2SiO3. Yka3aTs HOHBI, 00pa3yloIue: a) HOTSHIUAN ONPEACISIOMIIT CIIO0MH; 6) nBoltHOI
JJIEKTPUUYECKUI CIIOM.
290. Hamucatpb (hopMysTy KOJUTOMTHON MHIEIIBI, 00pa3ylouieics py B3aMMOICHCTBIH CHIIBHO pa30aBlieHHbIX pacTBOopoB Na2SiO3
1 HCI npu nebombimom n3ositke HCI. YkazaTts nonsl, o6pasyromue audy3HyIo 9acTh JBOWHOTO JEKTPUIECKOTO CIIOSI.
291. Yo Bsl 3HaeTe o KoarynaupyromemM aeicTBun dekTponntoB? Kakas uz co-neit — NaCl, Na2SO4, Na3PO4 — oka3siBaeT
Oosblee BO3ACHCTBHIE Ha KOATYJISLHIO KOIOUA0B? OTBET MOTUBUPOBATh.
292. Yro Takoe nopor koaryisinun? Kak on 0ynet usmensatees B psaay coneii  NaCl — BaCl2 — FeCI3? OtBeT MOTHBHPOBATS.
293. Kak MO>XHO CTaOMIN3HUPOBATh JUCIEPCHBIE cucTeMbl? UTo Takoe crabmmu3arop? Kakue BUabI cTabMIn3amy JUCIICPCHBIX
cucreM Brl 3HaeTe? UTo Takoe 3alUTHBIE KOJUIOUALI U B YEM MEXAHU3M UX AECUCTBUA?
294. Yto npowusoiineT, eciu k 300 Fe(OH)3 mpunutek pactBop Na2S04? V3MeHHUTCs JI pe3ysbTaT, €CIH K 30110 MPEABAPUTEIHHO
00aBUTH pacTBOp Kpax-mana? OTBET MOTUBHUPOBATD.
295. B nBe xon0sI ¢ 30;1eM MnO2 npununu ciegyromue pacTBopsl: B epByo NaCl, Bo BTopyro — cHauasia pacTBOp MbLIA, a 3aTEM
NaCl. Yro npousoiinet B Kaxao0it konbe? OTBET MOTHBUPOBATb.
296. 296. Uto npou3oiaeT npu cliuBaHud KOJUTOoMIHBIX pacTBopoB AgCl (ctabmmuzatop — KCI) u Fe(OH)3 (crabunmsarop —
FeCl3)? OtBer moaTBepauTh GOpMyIaMi KOJUIOMIHBIX MHUIIEIII.
297. Yto npou3oiiieT npu CIMBaHUH KOJIOMAHBIX pacTBopoB H2S103 (crabummzarop — Na2Si03) u Fe(OH)3 (ctabunuzarop —
FeCl3)? OtBet moaTBepauTh HopMyIaMy KOJUTOMTHBIX MHUIICILIL.
298. OT 4ero 3aBHCHT aJICOPONNS Ta30B U IAPOB HA IIOBEPXHOCTH TBEPABIX Tes? UTo Takoe ruapouiIbHEIe 1 THAPO(HOOHEIE
ancopOenTs? Ha3Bath BakHEHIINE aiCOPOCHTHL.
299. OTnuume pacTBOPOB OT TUCHEPCHBIX cUCcTeM. McTHHHBIE U KOJUIouIHbIe pacTBopbl. Moxet i NaCl 06pa3oBbIBaTh HCTHHHBIC
1 KOJUTOMIHEIC pacTBOpHI? OTBET MOTHBHPOBATH.
300. Yto Takoe copouums? Xemocopbumsa? Hamucats ypaBHEHUST XeMOCOPOIIMOHHBIX MporeccoB moriommeHus CO2 Boao# u
OKCHJIOM KaJbLIUs, a TAKKE MOTJIONIEHUS! aMMHUaKa BOAOH.




301 —320. Jlng mepedncieHHbIX HIKE HOHOB COCTaBbTE MOJIEKYIISIPHBIC I HOHHBIE YPABHEHUS XapaKTEPHBIX PEaKINi. YKaKUTe UX
aHAJIUTHYECKHUE NPU3HAKHU (0CaJO0K, LIBET, BBIACISIOIININCS ra3 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".

316. Mg2+, CO32".

317. Ba2+, PO43".

318. Fe2+, Si032".

319. Ca2+, CI".

320. Fe3+, NO3".

321. Ha tutpoBanue 25,00 mia 1,1202 1 pactBopa HCI uzpacxonosano 24,80 mi pactBopa NaOH. Onpenenure TUTp U
HOpMaJbHOCTH pacTBopa NaOH.

322. Ha tutrpoanue 20,00 M pactBopa cepHoit kucioTsl ( = 0,004902 r/mu1) m3pacxomosano 20,40 ma pactBopa NaOH.
Onpeznenure TUTP U HOpMaNbHOCTH pacTBopa NaOH.

323. Ha tutpoBanue 20,00 mi pactBopa Na2CO3 ( = 0,005320 r/mu) uspacxomosano 21,20 mu pactBopa H2SO4.

Onpeznenure TUTP U HOPMAJIBHOCTb PACTBOPA CEPHOM KUCIOTHL.

324. B 200 M1 pactBopa coxepxutca 1,0602 r Na2CO3. Ha tutpoBanue 20 mi1 3TOro pactsopa 0b110 nzpacxogosaso 19,02 mu
pactBopa HCI. Ompeaenute TUTP ¥ HOPMAIBHOCTD PACTBOPA COISTHON KHCIIOTHL.

325. Ha tutpoBanue 25,00 M pactBopa Na2CO3 ( = 0,005315 r/mn) uzpacxonosano 26,82 mut pactBopa HCL. Onpenenute TUTP u
HOPMAJIBHOCTB PacTBOPA COISHON KHCIOTHIL.

326. Ha tutpoBanue 0,2020 r Na2CO3 3arpaueno 20,25 mia pactBopa H2SO4. Onpenenure TUTP 1 HOPMaATBLHOCTH pacTBOpa
CEPHOMN KUCIIOTHI.

327. Ha tutposanue 25,00 ma 0,1250 1 pactBopa NaOH uspacxonoBano 26,05 M pacTBopa cepHOH KUcI0Thl. ONpenesuTe TUTP U
HOPMAJIBHOCTB PacTBOPA CEP-HOM KHUCIOTHL

328. Kaxkoit 066eM pactBopa KOH, Tutp xotoporo pasen 0,0111 r/mi, motpedyer-cst 1t HerTpaau3zanuu 25,00 mi pactBopa HCI,
umerorero tTutp 0,007777 v/mn?

329. Kaxkoii o6sem 0,1 H pactBopa KMnO4 nofineT Ha THTpOBaHHE pacTBopa, co-aepxarero 0,3036 r FeSO4?

330. Ha tutpoBanue 20,00 ma 0,1025 1 pactBopa Na2C204 uzpacxo0BaHO (B MIPUCYTCTBUH CEPHOM KuCioTh) 19,20 M1 pacTBopa
KMnO4. Onpenenure THTp ¥ HOpMaIIbHOCTH pacTBopa KMnO4.

331. Ha tutrposanue 2,2120 r Na2CO3 uzpacxonosano 20,40 M1 pacTBOpa COISHON KUCIOThI. OnpenenuTe TUTP U HOPMAIbHOCTb
pacTBOpa COJIIHOW KUCIIOTHI.

332. Cxonbko rpammoB NaOH cozeprkanock B pacTBOpe, €CJIM Ha €ro HeWTpaiin3aiuto 0110 u3pacxonosano 22,50 mi 0,5000 v
pacTBOpa CepHON KUCIOTHI?

333. B 200 M1 pactBopa coxepxutcs 1,3484 r Na2C204. Ha turposanue 25,00 M1 3TOr0 pacTBOpa H3pacxo0BaHO (B
MPUCYTCTBUH cepHOU KucioThl) 24,02 mu pactBopa KMnO4. Onpenenute TUTP 1 HOpMAIBHOCTH pacTBopa KMnO4.

334. Ha ueitrpamusarmro 20,00 M1 0,2135 1 pactBopa HCI 3arpaueno 15,35 mu pactBopa ruapokcuaa HaTpusi. OnpeaeauTe TUTP U
HOpMaJIbHOCTh pacTBopa NaOH.

335. Ha turposanue 20,00 ma pactBopa HNO3 3arpageno 15,00 mi 0,1200 1 pactBopa NaOH. Beruncnnte HopMalbHYyO
KOHIeHTpanuto, Tutp 1 Maccy HNO3 B 250 M1 pacTBOpa.

336. Ha tutpoBanue 25,00 M pactBopa Na2C204, TUTp KOTOPOro paBeH 0,006780 r/mi1, ©3pacxoI0BaHO (B IPUCYTCTBHU
cepHoit kucnotsl) 24,84 mi pactBopa KMnO4. Onpenenute THTp 1 HOpMaIBHOCTE pacTBopa KMnO4.

337. Kaxkoii 06bem 0,1500 1 pactBopa NaOH mnoiiner Ha tutpoBanue: a) 21,00 ma 0,1133 1 pactBopa HCI; 6) 21,00 M pacTtBopa
HCI ¢ tutpom 0,003810?

338. Kakyro MaccoByro nomro (%) kapoonara Hatpus Na2CO3 conmepuT oOpasell 3arps3HeHHOM COJIBI, €CITH Ha HEHTpaITN3aIliio
HaBeckH ee B 0,2648 T uzpacxomosano 24,45 mn 0,1970 1 HCI1?

339. B 250 mu pactBopa copepxurcs 1,6802 r Na2C204. Ha turpoBanue 20,00 M1 3Toro pacteopa (B NPpUCYTCTBUU CEPHOM
KHCIIOTBI) u3pacxonoBaHo 21,22 miu pactBopa KMnO4. Onpeaenure TUTp U HOpMasibHOCTh pacTBopa KMnO4.

340. Ha turpoBanue 40 mi pactBopa HCI 3arpageno 30 mi 0,2400 m pactBopa NaOH. Beraucnnte HOpManbHY0 KOHIEHTPAIHIO U
tutp pactBopa HCL. CkonbKo rpaMM KHCIOTBI COAEPKUTCS B | 1 Takoro pactBopa?

JlabopaTopHBIC 3aHATHUS.

1. CKOpOCTh XUM. peaKiuii.

2. Peakuu B pacTBOpax 3J1€KTPOJIUTOB.
3.Peakiuy OKHUCICHHUSI-BOCCTAHOBIICHHUS.




6.2. TeMbl NUCbMEHHBIX padoT

KonTponbhas pabora.

[{esp10 BEITOTHEHHS KOHTPOJIBHON pabOTHI SBIIACTCS 3aKpeIIeHNe TEOPETHIECKIX 3HAHNUH, BBIHOCHMBIX HA CAMOCTOSITEIIEHYIO
paboTy CTyJEHTOB, TO3BOJISIOIIUX OCBOUTH CIICIUANBHBIC PA3ACIIbl JUCIIUIIINHEL

BrInonHseTcst KOHTpONIbHAs paboTa CTYICHTOM HHAWBHYalbHO, BO BHE ayJUTOPHOE BPEMsl, CaMOCTOsATebHO. [locie npoBepku n
JOpabOTKM yKa3aHHBIX 3aMeuaHni, paboTa 3amumiaeTcs. [Ipy moI0KUTEIFHOM OLIeHKE BBIIOHEHHON CTYJEHTOM padoTe Ha
TUTYJIBHOM JIUCTE PabOTHI CTaBUTCA - "'3a4TeHO".

6.3. ®oH/I OLICHOYHBIX CPEACTB

1. TIOKA3ATEJIN, KPUTEPUU 1 IKAJIbI OLTEHMNBAHW A KOMITETEHLINU

OreHka c(hopMUpOBaHHOCTH KoMmmeTeHul y ctyaenToB HUMU JIonl'AY u BbICTaBJICHUE OLCHKH 110 OTACIbHON AUCHUILTHHE
BEJIETCS CIEAYIOLUM 00pa3oM:

- IUTSL CTYZICHTOB 3a09HON (POPMBI 0OYUEHUS HTOTOBasI OLIEHKA 10 JTUCIIUTUINHE BBICTABIISIETCS 110 5-0aIbHOM MTKaJIe B BUJIE OI[CHKH
«OTJIUYHOY, «XOPOILLIO», «yI0BIETBOPUTEIBHOY, «HEYIOBIETBOPUTEILHOY;

BeIcokuit ypoBeHh OCBOCHUS KOMITCTEHIINI, UTOTOBAS OIIEHKA IT0 AUCIHIUINHE «OTINIHOY» WIIH «3a4TEHO»: TIIYOOKO M IPOYHO
YCBOWJI IPOTPAMMHBII MaTepUall, HCYEPIBIBAIOLIE, I0CIEA0BATEIbHO, YETKO U JIOTUYECKH CTPOMHO €r0 U3JIaracT, yMeeT TECHO
YBSI3BIBATh TEOPHIO C MPAKTHKOI, CBOOOTHO CIpaBlIseTCs ¢ 3alauaMy, BOIPOCaMU U APYTMMH BUIaMU IPHMEHEHUsI 3HaHUH,
HpPHYEM HE 3aTPyIHSETCS ¢ OTBETOM IIPH BUAOU3MEHEHUH 3aJaHHH), UCIIONB3YET B OTBETE MaTepHall MOHOTpahHIECKOi
JUTEpaTypHl, IPaBIILHO 0OOCHOBBRIBACT IIPHHATOE PEIICHNE, BIIaIeeT pA3HOCTOPOHHUMHY HABBIKAMH U IIPHEMaMH BBITTOTHEHUS
HmpakTU4IecKuX 3a1a4. CHCTEMHO U TIIAaHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IToBbI1LIEHHBI YPOBEHb OCBOCHHUS KOMIIETCHLIMHI, HTOrOBasi OLCHKA 110 JUCHUILUIMHE «XOPOLIO» MM «3aYTEHO»: TBEPO 3HAET
MaTepHall, FPaMOTHO U 10 CYLECTBY U3JIaraeT €ro, He OMyCcKasl CyLECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIIPOC, IIPABUIBHO
HNPUMEHSET TEOPETUUECKHE MOJI0KEHHS IPH PEIICHNH IPAKTUIECKIX BOIIPOCOB U 33/1a4, BlIaileeT HEOOXOMMBIMU HAaBBIKAMH H
IpUeMaMH UX BbINONHEHUs. CHCTEMHO U IIaHOMEPHO paboTaeT B TEUEHUH CEMECTPA.

IToporoBelii ypoBeHb OCBOEHUS] KOMIIETEHIMI, HTOr0Bask OLEHKA 110 JUCLHHUIUINHE «yIOBIETBOPUTEIBHO» HIIH «3a4TE€HO»: HMEET
3HAHUS TOJIBKO OCHOBHOI'O MaTepHana, HO He YCBOMII €ro AeTallel, JOITyCKaeT HETOUHOCTH, HEJOCTATOUHO [IPABUIIbHBIE
(hopMyTHPOBKHU, HAPYIIEHHS JIOTHYECKOM MOCIIEI0BATEIFHOCTH B H3JI0KEHUH IPOrPAMMHOTO MaTepuaa, HCIIBITHIBACT 3aTPyAHEHUS
IPH BBITIOJHEHUH NPAKTHYECKUX PadoT.

IToporoBeIif ypoBeHs OCBOCHHUS KOMITETCHINH He c(DOPMHUPOBAH, HTOTOBAS OLCHKA 110 JUCIUIUINHE «HEYIOBICTBOPUTEIEHOY HITH
«He3auTeHO» (MeHee 60 6anIoB): He 3HACT 3HAYUTEIIFHON 9aCTH MPOTPAMMHOI0 MaTepHaa, JOMyCKaeT CyIeCTBEHHbIE OMNOK,
HEYBEPEHHO, C OOJBIINMU 3aTPyIHEHUSIMU BBINONHSET pakTHUeckue paboTsl. Kak mpaBuiIo, OLIEHKA «HEYAOBICTBOPUTEIHLHO
CTaBHUTCS CTYAEHTaM, KOTOPbIE HE MOTYT IPOJOJDKUTH 00yUeHHUE O3 JOTIOIHNTENBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH ANCIUIIINHE.

Kpurepun oneHKH ypoBHS CHOPMUPOBAHHOCTH KOMIICTEHIINH U MPUHATHE 3aKIIOUEHHUS, YTO JaHHAs KOHTPOIbHAs paboTa 3auTeHa
WK HE 3a4YTeHa: COOTBETCTBHUE COJICPKaHUs pabOTHI 3a1aHNI0; TPAMOTHOCTD M3JI0KEHUSI 1 KaUuecTBO 0hopMIIeHHs pabOTBI;
COOTBETCTBHE HOPMATHBHBIM TPEOOBAaHHAM; CAMOCTOSTEIIFHOCTE BBITOJHEHHUS Pa0OTHI, TIyOnHa IPOPa0OTKH MaTeprana;
UCTIONIB30BAaHNE PEKOMEHIOBAHHOMN 1 CIIPAaBOYHOM INTEPATYPHI; IPAaBIIBHOCTE BBITOJHEHHBIX PacyeTOB U rpaUIecKoi JacTy,
000CHOBaHHOCTb U JJOKA3aTEIbHOCTH BBIBOJIOB.

IMpumep cTpyKTYpbI HOPMUPOBAHUS OLICHKH JTa00PaTOPHOIT paboOTHI

1. IIpenBapurensHas MOATOTOBKA K 1abopaTopHOU pabore

2. 'paMOTHOCTb H3JI0KEHHSI U KauecTBO 0(opMIIeHHs pabOThI

3. CooTBeTCTBHE METOMUKH PabOTHl CTaHAAPTHOW METOJMKE HKCIICPHMEHTA
4. IlpaBUIBHOCTH BBIIIOJHEHHBIX PACUeTOB W IpadHuecKOi JacTu.

5. O60CHOBAaHHOCTE M JI0KA3aTEILHOCTL BBIBOJIOB

6.0TBeTHI Ha YCTHBIE BONPOCHI (3amuTa padoThl)

HNTOI'OBAS OLIEHKA, 3aureHo.

Kpurepun onenku: - naboparopHas paboTa cH4MTaeTCsl yCHELTHO CAAHHOM, €CIU 110 UTOTaM OLIEHUBAHUSA CTYICHT O(OPMUI OTUET
10 J1abOpaTOPHBIM paboTaM M B XKypHaJe IPerogaBaTelis 1o JJabopaTopHOH paboTe BBICTABIIACTCS OLEHKA «3a4TCHOY

6.4. IlepeyeHb BH/10B OLICHOYHBIX CPE/ICTB

Kontponsras padora. Otder 1o 1ab0paTopHBIM padoTaM. MTOroBEIH KOHTPOIE-3K3aMEH.

7. YHEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOY JIA)

7.1. Pexomenyemas Jquteparypa




7.1.1. OcHoBHasd JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBo, rox
JI1.1 | I'munaxa H.JL O6mas xumust: [yaeOHoe mocodue Ajsl CTyICHTOB Mocksa: UnTerpan-Ilpecc,
HEXUMHUYECKUX CIEeLUAIBHOCTEH By30B] 2009
JI1.2 | I'nuaka H.JL. OO6mas xumust: [yaeOHoe mocoOue Jisi CTyICHTOB Mocksa: KHOPVYC, 2011
HEXMMHYECKUX CIIeIUaIbHOCTEH By30B]
JI1.3 | denucos B.B., OOmas 1 HeopraHudeckasi XUMUs: yueOHOoe TocoOHe JUIs BY30B PocroB-Ha-/lony: ®enukc,
Tananos B.M. 2013
JI1.4 |moxmpen. B.B. OOmas 1 HeopraHudyeckasi XUMuUs: yueOHoe mocodue PocroB-Ha-/lony: ®eHukc,
Jlenucosa, TanaHnoBa 2013
B.M.
7.1.2. JlonojHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, roj
JI2.1 | T'munaka H.JL 3amauu 1 ynpaxKHEHHs 10 00IIel XuMun: yaeOHOoe TToco0ue Mocksa: KHOPYC, 2011
JI2.2 | Pe3snkun B.U. XHUMHS: MHTEHCUBHBINA KypC MOATOTOBKU K TECTHPOBAHHUIO 1 Mumuck: TerpaCucremc, 2012
9K3aMEHY
JI2.3 | Jlyranckas U.A. Xumus: yaeOHoe moco0ue [JUIs CTyJeHTOB BCEeX HaIllpaBICHHH | Hosouepkacck: , 2013
JI2.4 |Ia6apos FO.C. OpraHmgeckas XUMHAS: YIeOHUK Cankr-Ilerep6ypr: Jlans, 2011
JI2.5 | Cemuuxkos 10.11., Baeznenue B XMMHIO TTOJIMEPOB: yueOHOE ocobne i By30B o | Cankt-IlerepOypr: Jlans, 2012
Kunsnos C.O. Hanpasienuto 020100 "Xumus" u cnennansaocty 020201
"®yHpaM. ¥ npukiIaa. Xxumus"
J12.6 |KpamenunnukoBa H. | Xumust: yueOHOE mocoOue sk CaMOCTOSATEILHON paboThl U Womkap-Oma: [II'TY, 2013
I'., BunokypoBa P. . | mpakTuueckux 3aHsATHI
JI2.7 |Bapennos B. K., XuMHSA : AIEKTPOXUMIUYECKHE ITPOIECCHl U CHCTEMBI: yaeOHO- Hosocubupck: HI'TVY, 2013
Cunuypuna P. E., METOAMYECKOE Mmocodue
Typno E. M.
JI2.8 | AnmapueB A. 1., Xumust : COOpPHUK 33724 U YIPAKHEHUH: YIe0HO-METOIUIECKOES HoBocubupck:
Kazakosa A. A. nocobne HoBocubupckuii
roCyJapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2019
7.1.3. MeTonnyeckue pa3padoTku
ABTOpBI, COCTaBUTENIU 3arnaBue WznarenscTBo, roa
JI3.1 |Jlyranckas U.A., XuMusl: METOAMYECKHE YKa3aHUs 10 U3YUEHHUIO Kypca U Hosouepxkacck: , 2013
IManamosa O.1O. BBITTOJTHEHHUIO KOHTPOIBHON pabOTHI JUTA CTY/ICHTOB 3a09HON
(hopmbl 00yUeHUS
JI3.2 | Jlyranckas U.A., XUMUS: METOJMYECKUE YKa3aHHs M0 U3YUEHHIO Kypca U Hosouepxkacck, 2013
Manamosa O.10., BBITTOJTHEHHUIO KOHTPOJIBHON pabOTHI U CTYICHTOB 3a09HON
IIsatHunbiza E.B. (opmser 00yuenus HarpasieHus 280700 "TexHochepras
6e3omacHOCTB"
JI3.3 | Manamoga O.10., Xumust: cOOpHUK 3a7a4 AJIsl CAMOCTOSATENIbHONU paOOTHI HoBouepxkacck, 2018
Hpososo3osa T.U. CTYJIEHTOB [BCEX HAIPaBJICHUH |
JI3.4 | dposoBozosa T.H., Xumust: 1a00opaTOPHBIA MPAKTUKYM IS CTYICHTOB BCEX Hosouepxkacck, 2018
ITanamosa O.1O., HaIlpaBJICHUH
IIarauneina E.B.
7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHMKAIMOHHOM ceTu ""UnTepHeT"
7.2.1 MH(POPMALIMOHHO-CIIPABOYHBIE U TIOUCKOBEIE http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.2.2 MH(POPMAIMOHHO-CIIPABOYHBIC U TIOMCKOBBIE CHCTeMBbI | http://www.chem.msu.su/rus/elibrary/
7.3 IlepevyeHb MPOrpaMMHOro odecreyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cy6nuuensuonnsiit 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 (MyHHUIIUIATBHBIN) KOHTPAKT Ne

PITA06150002 ot 15.06.2021 r. Ha nepenaqy
HCHCKIIIOUUTEIBHBIX [IPAB HA MCIOJIb30BAHUE [IPOrPAMM LS
9BM 000 «AUTU UEHT»
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Yandex browser




734 MS Windows XP,7,8, 8.1, 10; Cyo6nuuensuonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»

7.3.5 Microsoft Teams [IpenocraBnsercs GecriaTHO

7.3.6 MS Office professional; Cyo0mnunen3nonHsiid gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»

7.4 llepeyenb NHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7.4.1 bazer manaex OO0 "Tpecc-Mudopm" (Korcynprant | https://www.consultant.ru
+)
7.4.2 Ba3er nanabix OOO HayuHast anekTpoHHas http://elibrary.ru/
oubnMoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHHUE JUCHUIIJIMHBI (MOOY JIsT)
8.1 2313 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHAIM3UPOBAHHON MeOEIIbI0 M TEXHUUYECKUMHU

cpencTBaMy 00y4eHUsI, CIy KaIllUMHU JJIsI IPeACTaBICHUS HHPOPMaUH OOJIBIION ayTUTOPHH:
Habop nemMoHcTpamoHHOT0 000pyAoBaHus (TIEPEHOCHOH ): HOYTOYK Mapku Asusmodel/X552M — 1
wrt., npoektop Acerxl13PH — lmr., skpan HacTeHHBIH — 1 1T.; YueOHO-HATsIIHBIE TOCOOHS — 15
mr.; Paboume mecta ctyneHToB; Pabouee MecTo mpermogaBaTes.

8.2 2317 CrnenunambHOE TOMEIIEHHE YKOMIUIEKTOBAHO CIIEIHATI3HPOBAaHHON MEOECIBI0 M TEXHHIECKUMHA
cpencTBaMu 00y9eHUsI, CIIyKaIUMHU AT IPpeACTaBIeHU nHpopManun ayautopun: Habop
JEMOHCTPALIMOHHOTO 000pyJ0BaHUs (IepeHOCHOH): HOyTOYK Mapku Asusmodel/X552M — 1 wiT.,
npoektop Acerx113PH — lmr., skpan HacTeHHBIH — 1 T.; Y4ueOHO-HarIsAHbIe TocoOus — 9 miT.;
Hocka- 1 mt.; Paboune mecta cTyenToB; Pabouee MecTo mpermopaBaTeds.

8.3 2305 ITomemneHne yKOMITJIEKTOBAHO CIICIIMANN3UPOBAHHON MEOEIIBIO M TEXHIUECKAMH CPEICTBAMU
00y4eHHs, CIy KaIlUMHU I IPeICTaBIeHH NH()OPMAIIH U OCHAIIIEHO KOMIIBIOTEPHON TeXHHUKOII ¢
BO3MOKHOCTBIO TIOAKIIOUEHHUS K ceTu «HTepHeT» 1 0becreueHneM JOCTYIIa B DIIEKTPOHHYIO
nHpopMannoHHo-00pa3zoBarenbHyTo cpexy HUMU onckoit 'AY: Kommbrotepsr Mapok: Intel
Celeron 430 — 1 mt.; Celeron 366 — 1 mt.; Femoza — 2 mrt.; Monutop VS — 1 mt.; Monutop
OPTIQUESTQ — 2 wt.; Monurop Intel Celeron 430 — 1 wt.; Kadenpanbnas Oubnuorexa,

Crombl KoMITbIOTepHBIE — 6 TIT.; CToi-Tym6a — 5 mT.; Ctynes — 16 mT.; TemaTndeckue miakaThl
—5mr.; Jlocka— 1 mt.; Paboume mecrta cTyneHTOB; Pabodee MecTo mpemnoaBaTes.

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIST)

1. Metoandeckne peKOMEHIANNH 110 OPTaHU3aIlHi CAaMOCTOSTENbHOIN paboTel oOyuaromuxcs 8 HUMU ATAY
[DnexTponnsIii pecypc] : (BBea. B AelicTBre mpukazoM aupektopa Nel06 ot 19 uronst 2015r.) / HoBouepk. HHX.-METHOP. HH-T
Jouckoii 'AY.-Dnektpon. naH.- Hoouepkacck, 2015. - Pexxum moctyna: http:/www.ngma.su

2. TunoBsie (HOPMBI TUTYIHHBIX JIUCTOB TEKCTOBOI JOKyMEHTAIIHH, BEIITOTHAEMOM CTy/IEHTaMH B YIeOHOM IIpoIiecce

[Onexrponnslii pecypc] / HoBouepk. nmx.-menuop. uH-T JJoHckoit [AY .-Onektpon. gan.- HoBouepkacck, 2015.- Pexxum nocryma:
http://www.ngma.su

3. lpoBoBo3oBa, T.M. Xumus: j1ab. npakTUKyM 1151 cTy . Bcex Hanpasi./ T. Y. JlpoBoBo3osa, O. 1O. [llanamosa, E. B. [IaTaumbHA |
Hosouepk. unx.-menuop. un-t JJouckoit 'AY. - HoBouepkacck, 2018.

4. lanamosa, O.}O. Xumus: ¢6. 3agau ajst cam. pabotsl cTya. [Beex Hampasi.] / O. YO. [anamosa, T. U. IpoBoBo30Ba ;
Hosouepk. nnx.-menuop. ue-T JJoHckoii 'AY. - HoBouepkacck, 2018.




11. IOTIOJTHEHUA 1 UBMEHEHHSA B PABOYEN ITPOTPAMME

B pabouyio nmporpammy Ha 2022 - 2023 yueGHbI rox BHOCATCS CICAYIOILHE AOMOTHEHHS H H3-
MEHEHH - OOHOBJIEHO U aKTyalIH3UPOBaHO COIEepKaHHe CIEAYIOMHX Pa3elioB U Moapa3ienoB paboueii

nporpamMMmei:

8.3 CoBpemennbie npodeccHoHAILHBIE §6a3bI H HHOOPMANMOHHBIE CIPABOYHBIE CHCTEMBI

Bazs1 manapx OO0 "TIpecc-Uudopm" (KorCymb-
TaHT +)

Horoop Ne01674/3905 ot 20.01.2022 ¢ OOO
"TIpecc-Uadopm" (KoHcynbTaHT +)

baser qarneix OO0 "PernonanbHelil HHbOpMAaLK-
OHHBIH UHIEKC LUTHpOBaHUA"

Horoeop Ne HK 2050 ot 18.03.2022 ¢ OOO "Pe-
TMOHAJTBHBIA HHGOPMAIIHOHHBIH HHIEKC ITHTHPO-
BaHusn"

Bazs1 nanapx OO0 HayyHas snexTpoHHas 6HO-
JHOTEKa

JIuneH3nOHHBIH IIOTOBOP Ne SIO-
13947/18016/2021 ot 07.10.2021 OOO HayuHnas
3JIEKTPOHHAs! GHOJIHOTEKA

Bazpl manHpx OO0 "T'poce Cucrem.UHbopmarus

Kontpakr Ne KPJ-18510 ot 06.12.2021 OOO

U pemieHus"

"I"pocc Cuctem.MHbopManus u pemeHus"

Ilepeuens aoropopoB IbC o6pa3oBaTe/ibHO#N opranu3anun Ha 2022-2023 yu. roa

Yaebnblii Cpok JaelicTBHA TOKY-
HanmeHoBanue J0OKYMeHTA ¢ yKa3aHHEM PEKBH3NTOB
rof MEHTa
Horosop Ne 501-01\20 06 okazanu# HEGOPMAITHOHHEBIX YCITYT
2022/2023 | O TIPEROCTABACHHIO A0CTyNa K 6a3oBoii kommekimu «ObC ¢ 20.01.2020 r. mo
YHuBepcuTeTCKas 6ubmuoTeka oHnaitiy» ot 22.01.2020r. ¢ OO0 19.01.2026 1.
«HexkcMenuay»
Horosop Ne p08/11 Ha okazaHue yCIyT MO MPEeIOCTABICHUIO
2022/2023 | AOCTYTI K BNIEKTPOHHBIM H3IRHHSM OT 30.11.2017 r. ¢ OO0 ¢30.11.2017 r. mo
«MzpatenscTBo JlaHb» PasMmellieHre BHYTpUBY30BCKOH JINTEpa- 31.12.2025 r.
typsl [Jon'AY na matdopme D5C Jlans
Horosop Ne COBb NeHB-171 no pazMerneHuio Npou3BeIeHUH U c 18.12.2019 r. nmo
fpeocTaBleHuIo goctyna K pasgenam IbC COb or 18.12.2019 31.12.2022r.
2022/2023 | r.c OOO «2BC Jlanb» ¢ MOCeRYIOLeH Mpo-
Hom.cormamenue ot 24.06.2021 k JJor NeC3b NeHB-171 ot JOHrauuein
18.12.2019 . ¢ OO0 «3BC Jlanp»
2022/2023 ¢29.10.2019 r. o
Jlorosop Ne 11 okaszaHus yciayr 0AHOCTOPOHHErO AOCTYTIA K pe-
" 28.10.2020 r.
cypcaM Hay4yHo-TexHuueckoi 6ubnuorexu «PI'Y Hedru u raza At eif IDo-
(HI1Y) umenun U.M. I'yGkuna» ot 29.10.2019 r. (Hedrerasoroe AYIOTIEH TP
R T JoHrauuei
2022/2023 ¢27.04.2018 r. no
Horosop Ne 48-11 Ha epeaady NpoU3BEACHUS HAYKH U HEHC- R OHETL TR
KJTIOYHTEIBHBIX TIPaB Ha €ro UCmosib3oBanuu ot 27.04.2018 r. ¢
®TBHY «PocHUMTIM» L
NPOH3BEICHUE
2022/2023 | Horoeop Ne 1310 ot 02.12.21 Ha oka3aHWe yCIIyT IO Ipenoc-
TaBJIEHUIO IOCTYTA K 3NEKTPOHHBIM M3JaHUSIM KOJUIEK- ¢ 14.12.2021 r. mo
1uii: «BereprHapus H cenbekoe Xo3saicTBo - M3parenbeTBo 13.12.2026 r.
Jlanp»
2022/2023 | Joroeop Ne 1311 ot 02.12.21 Ha oka3zaHHe yCIyT MO IpeRoc-
TaBIEHUIO JOCTYTIAa K 3IIEKTPOHHBIM H31aHUAM KOJIICKLIMHU: ¢ 14.12.2021 r. mo
«OKOHOMHKA H MeHeIKMeHT — M3gatenscto Jlamkos u K» ¢ 13.12.2026 1.
000 «3BC Jlaub»
2022/2023 | Horosop Ne 2-22 ot 18.02.2022 r. ¢ OOO «H3narenscTeo
JlaHb» Ha OKa3aHUe yCIyT IO NpeIOCTABIEHHIO I0CTYTA K ¢ 20.02.2022 r. 1o
ANIEKTPOHHBIM U3IaHUAM KOJUIeKIMH: «JlecHoe X034HCTBO U 19.02.2023 r
JecoumkeHepHoe aeno — M3narensctsa Jlaney ObC JlaHp 1 o )
OTAENBbHO Hab KHUT U3 IPYTUX pa3fesIoB.




8.5 Ilepeuenp nHGOPMANHOHHLIX TEXHOJIOTHH H NPOrpaMMHOro ofecneveHHsl, HCTIOJIb3Ye-
MbIX DPH OCYIIeCTBJICHHH 00pa30BaTe/JibHOT0 Nponecca

ooooooooooooooooooooooooo

Ilepeuens NUNeH3AOHHEOrO NPOrPAMMHOLO

\\\\\\\

~ gbecueucHES

IIporpamMHas cucteMa a1s oOHapykeHus Tex- | JluneH3uoHHs goroop Ne 4501 ot 13.12.2021 r.
CTOBBIX 3aMMCTBOBaHHH B yueOHbIX M HayuHbiX | AO «AHTumiaruat» (¢ 13.12.2021 r. mo 13.12.2022
paboTtax «AnTuiaruar. BY3» (HTepHeT- r.).

BEpCHA);

Mogynp «IIporpaMMHBIH KOMIUIEKC TOHCKA
TEKCTOBBIX 3aMMCTBOBAHHH B OTKPHITEIX HCTOY-
HHMKAaX CETH HHTEPHeT»

Microsoft. Desktop Education ALNG LicSAPk | Cy6munensuonnsiii gorosop Ne0312 ot 29.12.2021 r.
OLVS E 1Y AcademicEdition Enterprise (MS AO «CodrJlaiin Tpetin»

Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

JIOTOTHEHUS M M3MEHEHHS PacCMOTPEHBI Ha 3aceqaHuu kadenps! «07» despans 2022 r., mporokost Ne6

BHeceHHBIE TONOTHEHNA ¥ H3MeHeHus yrBepikaaro: «09»despans 2022 r., mpotokon NeS

A .

i ——

Jlexan akyipreta /& .~ Denopsn A.B.
’ 4 ATOmTuCs) (®.H.0)
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