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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBITEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCSA C
IMPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMoCTOsITebHAs paboTa 189
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHUILIMHBI 110 CeMeECTPaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henenp 12 2/6
Bun 3anarnit vo | PO | VI PII
Jlexuun 8 8 8 8
JlaboparopHsie 6 6 6 6
IIpakruueckue 4 4 4 4
Hroro ayn. 18 (18 |18 |18
KonrakrHas padora |18 |18 [18 |18
Cawm. pabora 189 [ 189 | 189 | 189
Yacel Ha KOHTPOIIb 9 9 9 9
HUroro 216 (216 216 | 216
Bupbl KOHTpPONIS B ceMeCTpax:
DK3aMeH 2 ceMecTp

KonTponbHas pabora 2 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3HUYCCKHIX, XUMHUYCCKIX U OHOJIIOTMYECKAX OCHOB B 3KOJIOTHH M PUPOIONOIBE30BAHUS,
METOJIaMH XHMHYECKOTO aHaJIi3a, 3HAHMSIMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe M TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaJM3a re0JIOTHYECKUX U OMOJIOTHUECKHUX P00, a TaroKe HAaBBIKAMH WACHTH()HUKAIIMHA U OIHCAHUS
OMOJIOTMYECKOr0 Pa3HOOOPa3Hs, Ero OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTMYECTBEHHON 00paOOTKN HH(pOpMAIIUU

3. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBanus K NpeABAPUTEILHON OAT0TOBKE 00y4aloIerocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOJCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHHS; pCAKITHOHHY O CIIOCOOHOCTH
BCUICCTB; NCPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKHUCJIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTCMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJUYCCTBCHHO OIMMCBHIBATH PEAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCYnThIBATb KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ " UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucumminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TAaHHOU JUCHHUILIMHBI (MOAYJIs1) HEOOX0AUMO KaK
npejauecTByionee:

3.2.1 | TunporasoauHamMuka

3.2.2 | MeTposorusi, CTaHAapTH3ANS U cepTUHUKALUS

3.2.3 [ CtpoutenbHbIe MaTEPHAIBI

3.2.4 | Teopernyeckas MEXaHUKa

3.2.5 | Okosorus

3.2.6 | DxoHOMMKA

3.2.7 | KommbroTepHas rpaduka B mpoeCCHOHATBHOMN AesITeIbHOCTH

3.2.8 | ConpoTuBieHHE MaTEpUAIOB

3.2.9 | Teopus ropeHus u B3pbIBa

3.2.10 | YueOHast mpaKkTHKa: HayYHO-UCCIEI0BaTENbCKas paboTa (II0TydeHHe IePBUYHBIX HABBIKOB HAyYHO-HUCCIIEJ0BATENbCKOM
paboTs)

3.2.11 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAsT) TPAKTHKA

3.2.12 | [IporHO3MpOBaHKE OMACHBIX (PAKTOPOB MOXKApa

3.2.13 | [IpoekTrpoBaHKE CUCTEM MPOTHBOIOKAPHOTO BOJIOCHAOKCHHS

3.2.14 | [IpoTnBOMIOXKApPHOE BOZOCHAOKEHHE

3.2.15 | DnexTpoHHKa U 3TEKTPOTEXHUKA

3.2.16 | 3nanus, COOPYKEHHUS U UX YCTOMIUBOCTH MPH MOXKApe

3.2.17 | HapéXHOCTh TEXHUYECKUX CUCTEM U TEXHOTCHHBII PUCK

3.2.18 | [Toxaprast 6€30MaCHOCTb TEXHOJIOTHYECKIX MPOLIECCOB

3.2.19 | [ToxapHas 6€301MacHOCTB AIIEKTPOYCTAaHOBOK

3.2.20 | [Tpon3BoaCTBEHHAs SKCILTyaTallMOHHAS PaKTUKA

3.2.21 | Ynpasienue TexHocpepHOi 0€30acHOCTIO

3.2.22 | KoMnbloTEpHOE MOJICIIMPOBAHUE TIOYKAPA B TOMEIIICHUH

3.2.23 | Hamzop u KOHTpOIIb B chepe 6e30macHOCTH

3.2.24 | OCHOBBI HAYYHBIX UCCIIEAOBAHUN B MPO(HECCHOHATTLHOMN eI TeIbHOCTH

3.2.25 | [loxapHast 6€30MaCHOCTD B CTPOUTEIIHCTBE

3.2.26 | [IpousBoacTBEHHAs U MOXKApHAsl aBTOMaTHKa

3.2.27 | Ayaut noxxapHoi 6€30macHOCTH

3.2.28 | 3ammTa BEITYCKHOW KBaTH(HKAIIMOHHOH paboTHI, BKIIIOYAs TOTOTOBKY K IIPOIEype 3allUTHl ¥ MIPOLEAYPY 3allUThI

3.2.29 | [Ipou3BoACTBEHHAS MTPEIIUILIOMHAS PAKTHKA

3.2.30 | PaccnenoBaHue U 3KCIEPTH3a [10KAPOB




4. KOMIETEHLUY OBYYAIOIETOCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCUIIINHBI
(MOJY.JIST)

OIIK-1 : CrnocoGeH pemarh 3a1a4H, OTHOCSIINECS K MPOo(decCHOHATBbHOI 1eITeTbHOCTH, IPHUMEHSISI METOIbI
MO/IeJTHPOBAHNS], MATEMATHYECKOI0 AHAJIN3Aa, €CTeCTBEeHHOHAYYHbIE U 00IleMHKeHePHbIe 3HAHUSI

OIIK-1.1 : ymeeT UCHONB30BaTh OCHOBHBIE 3aKOHBI AUCIUIUINH HHXEHEPHO-MEXaHNUECKOTO MOTYJIS

OIIK-1.2 : ymeeT UCHONB30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUINH, IPABIJIa TOCTPOCHHS TEXHUUECKUX CXeM
U YepTexen

OIIK-1.4 : 3Haer MPUHIUIINATIBHBIC 0COOEHHOCTH MOACINPOBAHUA MATEMATUYICCKUX, (1)I/IBI/I‘ICCKI/IX 1 XUMHUYCCKUX IIPOLECCOB,
npeaHa3HauYCHHBIC 1JI1 KOHKPETHBIX TEXHOJIOTNYCCKUX ITPOILECCOB

OIIK-4 : Cnioco0eH npoBOIUTHL H3MepeHHs M HA0II01eHusl, 00padaThIBATh U NPEACTABIATh IKCIIePUMEHTAJIbHbIE JaHHbIE

OIIK-4.1 : 3HaeT TEXHOIOTHIO IPOBEJCHUS THIIOBBIX IKCIICPUMEHTOB Ha CTAHAAPTHOM 000pYIOBaHUH B TaOOpaTOPHH U HA
MIPOU3BOACTBE

OIIK-4.2 : ymeeT 00pabaThIBaTh pe3yIbTaThl HAYYHO-HCCICI0BATEIbCKOH IS TEIBHOCTH, UCTIOB3YsI CTAHAAPTHOE
o0opynoBaHue, MPHUOOPHI M MATEPHAIIBI

OIIK-4.3 : BnaneeT TEXHUKON SKCIIEPUMEHTUPOBAHMSI C UCIIOJB30BAHUEM TAKETOB MPOTpamMMm

5. CTPYKTYPA U COOEPXKAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumeHnoBanue pasjae/ioB u Cemectp / | YacoB | Unaukatopsl | Jluteparypa | HurepaxT. Ipumeuyanne
3aHATHSA TeM /BUJ 3aHATHUSI/ Kypc
Paznen 1. OcHOBHBbIE 3aKOHBI
XHUMHUH
1.1 KOHCIIEKTUPOBAHUE YIeOHOH 2 10 OIlK-4.1 JI1.1 0
1 /UM HAyYHOU JINTEPaTyphI; OIIK-4.2 JI1.2J12.1
OCBOGHHE Pa3JIesIoB, TEM, OIlK-4.3 J12.2
OTPA’KEHHBIX B 3K3AMEHAIIMOHHBIX OIIK-1.1 JI2.3713.1
BOTPOCAaX, HO HE PACCMOTPEHHBIX OIlK-1.2 JI3.2
B XOJI€ ayIMTOPHBIX U OIIK-1.4 21
MIPAKTHYECKAX 3aHATHH
/Cp/
Paznen 2. CTpoeHue aToma.
Ilepnonnyeckas cucrema
syemenToB J[.U.MenneseeBa
2.1 Crpoenune aroma. CoBpeMeHHast 2 1 OIIK-4.1 JI1.1 0
MOJIEJIb COCTOSIHHSI SJICKTPOHA B OIIK-4.2 JI1.2J12.1
aToMe. DIEKTPOHHbBIE 000JIOYKH B OIlK-4.3 J12.2
atome. KBaHTOBBIE HHCTA. OIIK-1.1 JI2.3J13.1
Hpunnun [Haynu. [pasuio XyHaa. OIIK-1.2 JI3.2
ITepuoguueckuii 3axkon JI.1. OIIK-1.4 21
MeHnzneneesa B CBETE COBPEMEHHON
Teopuu cTpoeHus aroma. /JIex/
2.2 MOATOTOBKA K JIEKIIMOHHBIM, 2 10 OIIK-4.1 JI1.1 0
MPaKTHYECKHUM, JTAOOPATOPHBIM OIlK-4.2 JI1.2J12.1
3aHATHAM, PEIIEHUE THITOBBIX OIIK-4.3 2.2
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 JI2.3713.1
OIIK-1.2 JI3.2
OIIK-1.4 21
Paznen 3. Xumuueckasi cBfI3b U
CTpOEeHHE MOJIEKYJI
3.1 XumMuyeckas CBA3b U CTPOECHUE 2 1 OIIK-4.1 JI1.1 0
MOJICKY L. OIlK-4.2 JI1.2J12.1
THITBI XUMUYECKOM CBSI3H: OIIK-4.3 J2.2
KOBaJICHTHAsI, HOHHAS, OIIK-1.1 JI2.3713.1
BOJIOPOJIHASI, METAJITUUECKas. OIIK-1.2 JI3.2
Crpoenue moleky. BisHue Tumna OIIK-1.4 21
XAMHUYECKOH CBSI3M Ha CBOMCTBa
BELIECTB.
/J1ex/




32 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-4.1 JI1.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-4.3 J12.2
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.3J13.1
OIIK-1.2 JI3.2
OIIK-1.4 91

Pa3znes 4. 3akoHoMepHOCTH

NMPOTEeKAHUS XUMUYECKUX

Npo1eccoB. JHePreTUKa

XMMHYECKHX NPOLeCcCoB.

CKopocTh XUMHYECKHX PeaKIuii

U XHMHYeCKoe paBHOBecHe

4.1 OHepreTuka XMMUYECKUX 1 OIIK-4.1 J1.1
MPOLIECCOB. XUMHUYECKast OIIK-4.2 JI1.2J12.1
KUHETUKa DHEPreTU4ecKue OIIK-4.3 J12.2
3¢ EKTHI XUMUYECKUX PEAKIIHH. OIIK-1.1 JI2.3J13.1
BuyTpenHss sHeprus u OIIK-1.2 JI3.2
sHTanbnus. TepMmoxumusi. 3aKoH OIIK-1.4 21
I'ecca. Temnora o6pa3oBaHms
XUMHUYECKUX COSTMHCHUI.

[oHsiTHE 00 SHTPOIIUH U SHEPTHU
I'm66ca. CKOpOCTh XMMHYECKIX
peakiuii, BIusSHUE Ha Hee
Pa3NIuYHbIX (HaKTOPOB.
XUMHUYECKOE paBHOBECHE.
IIpunnn

Jle-lllaTenne, cMmerieHue
paBHOBecus. (AHAIN3 KOHKPETHBIX
CHUTYaIHi)

/JTex/

4.2 1. Onpexnenenue SHTATBINA 2 OIlK-4.1 JI1.1
peaKiuy HeHTpamu3aluu OIIK-4.2 JI1.2J12.1
2.CKopOCTbh XUMHUYECKUX PEAKIUiH OIlK-4.3 J12.2
W XUMHUYECKOE PAaBHOBECHE OIIK-1.1 JI2.3J13.1

/J1a6/ OIIK-1.2 JI3.2
OIIK-1.4 31

4.3 DHepreTuka XUMHYECKUX 1 OIIK-4.1 JI1.1
npoueccoB. Pacyer sHTaNBINN OIlK-4.2 JI1.2J12.1
XUMHUYECKUX PEaKIi. OIIK-4.3 J2.2

OIIK-1.1 JI2.3J13.1
Mp/ OIIK-1.2 JI3.2
OIIK-1.4 31

4.4 TOJTOTOBKA K JIEKIIUOHHBIM, 15 OIlK-4.1 JI1.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHSM, PEIIEHUE TUIIOBBIX OIIK-4.3 J2.2
CHUTYaIOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.3J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31
Pa3zpea 5. O0mas
XapaKTepHCTHKA PAacTBOPOB

5.1 OO0mast xapaKkTepuCcTHKa 2 OIIK-4.1 JI1.1
PacTBOPOB. OIIK-4.2 JI1.2J12.1
CriocoObI BEIpa)KEHHS COCTaBa OIlK-4.3 J2.2
pactBopoB. PUBUKO-XUMHUYECKHE OIIK-1.1 JI2.3J13.1
CBOIICTBa pacTBOPOB HE OIIK-1.2 JI3.2
3JICKTPOJUTOB U AJIEKTPOJIUTOB. OIIK-1.4 21
3axon BanT-T'odda u Payms.

(AHanmM3 KOHKPETHBIX CUTyanuii)
/JTex/

5.2 OO01as XxapaKTepuCTHKa 1 OIIK-4.1 JI1.1
pactBopoB. Pacyer koHIIEHTpauu OIlK-4.2 JI1.2J12.1
pacTBOpOB. OIlK-4.3 J12.2

CBoiicTBa pacTBOPOB (perIeHe OIIK-1.1 J12.3J13.1
CUTYallMOHHBIX 3a]1a4). OIIK-1.2 JI3.2
/Mp/ OIIK-1.4 31




5.3 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-4.3 J12.2
CUTYalLlMOHHBIX 3aJ1a4 OIIK-1.1 JI12.3J13.1

OIIK-1.2 JI3.2
/Cp/ OIIK-1.4 91
Pa3znes 6. PacTtBopsl
3JIeKTPOJINTOB

6.1 PacTBOpBI 371€KTPOIUTOB. 1 OIlK-4.1 JI1.1
DeKTpoNuTHYeCKas OIIK-4.2 JI1.2J12.1
muccormanys. Kinaccudukarus OIlK-4.3 J12.2
3JIEKTPOIUTOB. Teopus CUIBbHBIX OIlK-1.1 JI2.3J13.1
9JIEKTPOJIUTOB. 3aKOH pa30aBiIeHUs OIIK-1.2 JI3.2
OctBanpna. ['maponus coneit OIIK-1.4 21

/J1ex/

6.2 MOATOTOBKA K JIEKIIMOHHBIM, 15 OIIK-4.1 JI1.1
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHSM, PEIICHUE TUITOBBIX OIlK-4.3 J2.2
CUTYallMOHHBIX 3aJa4 OIIK-1.1 JI2.3J13.1

/Cp/ OIIK-1.2 JI3.2
OIIK-1.4 21

Pazgen 7. lucniepcHbie CHCTEMBbI

U KOJIOMHbIE PACTBOPHI

7.1 MOATOTOBKA K JICKLIMOHHBIM, 20 OIIK-4.1 JI1.1
MIPaKTUIECKUM, TaOOPaTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHUM, PELICHUE TUTIOBBIX OIIK-4.3 2.2
CUTYallMOHHBIX 33124 OIIK-1.1 JI12.3J13.1

OIIK-1.2 JI3.2
/Cp/ OIIK-1.4 21
Pazgen 8. OkuciaureabHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUH.
OCHOBBI 3J1eKTPOXUMHHU

8.1 OCHOBBI JIEKTPOXUMUH. 1 OIIK-4.1 JI1.1
CocTaBieHNE OKHCIUTENbHO- OIIK-4.2 JI1.2J12.1
BOCCTaHOBHUTEJIBHBIX OIlK-4.3 J2.2
peakiuii. DIeKTpoIIn3 paciiaBoB OIIK-1.1 JI2.3J13.1
U pacTBOPOB OIIK-1.2 JI3.2

Mp/ OIIK-1.4 o1

8.2 Peakuuu okucieHus- 2 OIIK-4.1 JI1.1

BoccTaHOBJIEHUS /J1ab/ OIIK-4.2 JI1.2J12.1
OIIK-4.3 2.2
OIIK-1.1 JI2.3713.1
OIIK-1.2 JI3.2
OIIK-1.4 31

83 OCBOEHHE Pa3JIesIoB, TEM, 19 OIlK-4.1 JI1.1
OTpaXeHHBIX B POrpaMMe Kypca OIIK-4.2 JI1.2J12.1
M 9K3aMEHAIIMOHHBIX BOMIPOCAaX, HO OIIK-4.3 JI2.2J12.3
HE PaCCMOTPEHHBIX B XO/I€ OIIK-1.1 JI2.4J13.1
ayAUTOPHBIX U MPAKTAYE-CKUX OIIK-1.2 JI3.2
3aHSITHIA; COCTaBIICHUE OIlK-1.4 21
JUTEpaTypHBIX 0030POB; pEIICHUE
TUTIOBBIX CUTYaIIHOHHBIX
3amaua /Cp/

Paznen 9. Koppo3ust meTanioB

9.1 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-4.3 J2.2
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.3J13.1

OIIK-1.2 JI3.2
OIIK-1.4 91

Pa3znen 10. Ctpoenne
OPraHUYeCcKUX COeHMHEHHU M.
IpenejabHbIe YIiIeBOIOPOAbI




10.1 1. Teopust XMMUYECKOTO CTPOCHUS 2 OIIK-4.1 J1.1
OpPraHUYECKHUX COCIMHEHUH. OIIK-4.2 JI1.2J12.1
DNEeKTpOHHOE U OIlK-4.3 J12.2
NIPOCTPAHCTBEHHOE CTPOCHUE OIIK-1.1 JI2.3J13.1
OpPraHUYECKUX COEANHEHUH. OIIK-1.2 JI3.2
IIpenenvHbIC YIIIEBOAOPOIBI. OIIK-1.4 21
Crpoenue. M3omepus. CBoiicTa.

IIpumenenue.
/J1ex/

10.2 N3yueHne cBONCTB MpeaenbHbIX 2 OIIK-4.1 JI1.1

yTIIeBo10po 0B /J1ab/ OIIK-4.2 JI1.2J12.1
OIIK-4.3 2.2
OIIK-1.1 JI2.3J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

10.3 MOJATOTOBKA K JICKIMOHHBIM, 10 OIlK-4.1 JI1.1
MIPAKTUYECKUM, TaOOpaTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATHSIM, PEIICHUE TUITOBBIX OIlK-4.3 J12.2
CHUTYaIOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.3J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31
Paznen 11. HenpeneibHbie
YIJIEBOIOPO/bI

11.1 MOJITOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JI1.1
MIPAaKTUYECKUM, TaOOPaTOPHBIM OIIK-4.2 J1.2J12.1
3aHITHSIM, PEIICHUE TUITOBBIX OIlK-4.3 J2.2
CHUTYaITHOHHBIX 3a71a4 /Cp/ OIIK-1.1 JI2.3J13.1

OIIK-1.2 JI3.2
OIIK-1.4 21
Paznen 12. CnupThl, aabaeruabl
U KeTOHbI, KAPOOHOBbIE
KHCJIOTBI

12.1 CrupTsl, aTbAETH/B U KETOHBI, 1 OIIK-4.1 JI1.1
KapOOHOBBIE KHCIIOTHI. OIIK-4.2 JI1.2J12.1
XapakrepHble XUMU- OIlK-4.3 J12.2
YECKUE PEAKIUHU. OIIK-1.1 JI2.3J13.1
Mp/ OIIK-1.2 JI3.2

OIIK-1.4 31

12.2 MOJTOTOBKA K JICKIIMOHHBIM, 15 OIIK-4.1 JI1.1
MIPaKTHIECKNM, TaOOPaTOPHBIM OIIK-4.2 JI1.2J12.1
3aHATUAM, PELICHUE TUIIOBBIX OIIK-4.3 J12.2
CUTYaIMOHHBIX 331a4 /Cp/ OIIK-1.1 JI12.3J13.1

OIIK-1.2 JI3.2
OIIK-1.4 31
Paznen 13. ApomaTuueckue
YIJ1€BOAOPOABI

13.1 W3Y4YCHHE TEOPETHUECKOTO 10 OIlK-4.1 JI1.1
MarTepuaa, HOAT0TOBKA K OIIK-4.2 JI1.2J12.1
JIEKIIUOHHBIM, IPAKTUYECKUM, OIIK-4.3 J12.2
71a00paTOPHBIM 3aHATHAM, OIlK-1.1 JI2.3J13.1
pElICHNE TUIIOBBIX CUTYaI[MOHHBIX OIIK-1.2 JI3.2
3amaua /Cp/ OIIK-1.4
Pazpnen 14. Cioxuble 3¢gupsl,

SKUPbI. YTJIeBOIbI

14.1 MOJArOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JI1.1
MIPaKTHYECKHUM, JTAa0OpaTOPHBIM OIlK-4.2 JI1.2J12.1
3aHATHAM, pEIIEHUE THIIOBBIX OIIK-4.3 J2.2
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 JI2.3713.1

OIIK-1.2 JI3.2
OIIK-1.4 21

Pa3znea 15. Beaxu. Ilonumepsl




15.1 MOJITOTOBKA K JICKIIHOHHBIM, 2 5 OIIK-4.1 JI1.1 0

MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 JI1.2J12.1

3aHATHAM, PEIIEHUE TUIIOBBIX OIIK-4.3 J12.2

CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI2.3J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

Paznes 16. Kourpoan

16.1 ITonroToBka k 9k3aMeHy /DK3amMeH/ 2 9 OIIK-4.1 JI1.1 0

OIIK-4.2 JI1.2J12.1
OIIK-4.3 2.2
OIIK-1.1 J12.3J13.1
OIIK-1.2 JI3.2
OIIK-1.4 31

6. ®OH/J]I OHIEHOYHbIX CPEJICTB

6.1. KoHTpOJILHBIE BONPOCHI U 32/ IaHUS

HaunmeHoBanue 1abopaTOpHBIX paboT

OmnpeneneHue YHTANBINU peakiuu Heifrpanu3anuu. CKOpOCTh XMMUUECKUX peakuuil 1 XMMHUeCKoe paBHOBECHE
Peakuuu okucieHns-BOCCTAHOBICHUS
N3yueHne CBONWCTB NPeENIbHBIX YITIEBOJOPOAOB

Bormpocs! u1st mpoBeeHus TPOMEXKyTOYHOI aTTecTanuy B opMe 3k3ameHa (1 cemectp):

1. OCHOBHBIE 3aKOHBl XUMHHM: 3aKOH COXPAaHCHMS MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHH, 3aKOH ABOTrajipo M €ro cieAcTBHs. MeToxbl onpeaesICHuUs
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3axoH U nepuoguueckas cucrema /. M. Menneneesa. Ilepuoasl, rpynmsl U NOArPYIIIbI NEPUOIUUECKOM
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOH cHCTEME.

4. Crpoenue atoma. [locrynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUl CMBICII.

6. DneKkTpoHHas opOHUTanb U «kBaHTOBas stueiikay. [Ipunnun [aynu. IlpaBuno XyHna.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NMEPHOIMYECKOH CHCTEME 3JIEMEHTOB. DJIEKTPOHHbIE (hPOPMYJIBI JIEMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOSHHMS MX JJICKTPOHHBIX 000J0YeK. DHEprusl HOHU3AINN U CPOJICTBO aTOMa K
3JIEKTPOHY.

9. Tumsl XUMHUECKON CBSA3U, UX OCOOEHHOCTH.

10. Xumuueckass CBs3b U €€ OCHOBHBIE XapaKTE€PHUCTHUKU.

11. KoBanenTHas xumudeckas CBsA3b, €€ pasHOBUIHOCTH. MeTol Bal€HTHBIX CBA3CH.

12. Crnioco0b1 00pa3oBaHus KOBaJCHTHONH XUMHUYECKOH CBS3H.

13. ['uGpunuzanns aTOMHBIX AJIEKTPOHHBIX OpOUTaNell u e€ BUIBIL.

14. INonsipHOCTH XUMUYECKON CBSI3HM. DJIEKTPUUECKUH MOMEHT AMIIOJNSA MOJIEKYJIbI.

15. Honnas cBs3pb, €€ ocobennoctu. CTerneHh HOHHOCTH CBS3H.

16. BonopoaHast cBs3b, €€ 0COOEHHOCTU U BIHMSHHUE Ha CBOMCTBa BEILECTB.

17. TepMmoxumusi, ee OCHOBHBIE olpefeneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHss SHEprus M SHTANBNHA. DHepreTHdeckue dPPEKTsl XMMHUUECKUX MTPOIIECCOB.

19. Makpo- ¥ MUKpPOCOCTOsIHUE BellecTBa. BeposTHOCTh COCTOSHUS CUCTEMBI U SHTPOIHUS.

20. HampaBieHHOCTb CaMONPOM3BOJIBHOTO MPOTEKAHHST XMMHUYECKUX peakuuid. DHeprus ['udoca.

21. Xumnueckass kuHeTuka. CKOPOCTh XMMUYECKUX peaklUil B TOMOTEHHOM M I€TEPOreHHOU CUCTEME.

22. BiusHue npuposl pearupyroliuX BELIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BnusHue kaTanu3aTopa Ha CKOPOCTb XMMHUECKON peakuuu. MeXaHu3M JeHCTBUS KaTalnu3aTopa.

24. OO0patnMble 1 HeOOpaTHMBIE XUMHYIECKHE PEAaKINH. XUMHIECKOE PaBHOBECHE.

25. CMmemenue xumuueckoro pasHosecus. [Ipunnun Jle [aTense.

26. Bopna, e€ ¢usnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

27. AHOManbHbIe CBOMCTBA BOIbI, UX NMPUYHHA U POJIb B IPUPOJE.

28. Pactopsl. 'mapataas teopus J[.J1. Menneneea. TermmoBeie 3¢ (eKTs pacTBOpeHNS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpUMOCTB ra30B B JKUAKOCTSX.

31. KonuenTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, 0OCMOTHYECKOE JaBIeHHE pacTBOpoB. 3akoH BanT — ['odda a1t pacTBOPOB HEINEKTPOIUTOB M IEKTPOIUTOB.
33. INoHmkeHne DaBlIeHHUs HACBHIIIEHHOTO Iapa pacTBOPHUTENS HaJA pacTBOPOM. 3akoH Payms I pacTBOpOB HEINEKTPOIUTOB
U DNIEKTPOJIUTOB.

34. IoBblIeHNE TEMIIEPATyphl KUIIEHUST pacTBOPOB. 3akoH Payiis nist pacTBOPOB HERNIEKTPOIIUTOB U HIIEKTPOIUTOB.
35. INoHmwkeHne TeMnepaTyps! KpUCTAIIH3AMHA PACTBOPA. 3aKOH Paymst 1 pacTBOPOB HEINEKTPOIUTOB U AIICKTPOIHTOB.

36. Teopus dIEKTPOTUTHUECKON TUCCOIMAITUH.




37. IMpumennmocts 3akoHOB BanT — T'odda u Payns x pacTBopam 3/I€KTPOITUTOB.

38. CnaOble 2JEKTPOIUTHI, WX AUCCOLMAIMs. 3aKkoH pa3bamieHuss OcTBaIbaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AUCCOIUAINS. AKTUBHOCTH MOHOB.

40. Peakui mOHHOTO OOMEHa B pacTBOPAX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEaKIIHH.

41. DNEeKTPONUTHYECKasE AUCCOUUANUs BoAbl. HelHTpaibHble, KUCIBIE U IIEJIOYHBIE PACTBOPHI.

42. Bonoponnsriii nokazarens. [lkana pH, meroas! onpenenenust pH.

43. I'mpponus, ero KONMMYEeCTBEHHBIE XapaKTePHUCTUKA. 3aBHCHMOCTH THIPOJIHM3a OT KOHIICHTPAMU M TeMIEPaTyphl pacTBopa.
44. I'unponus conei u ero BUABI (Ha IpUMepe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucnepcHble CHCTEMBI, UX KIacCH(UKaLUs 110 arperaTHOMY COCTOSTHHIO (a3.

46. JlucniepcHBIE CHCTEMBI, MX KIaCCH(HUKAIMS TI0 CTCIICHN TUCTIepCHOCTH. CBOOOMHO- M CBSI3HOIVCIICPCHBIC CHCTEMBI.
47. YCcTOHYMBOCTh AUCHEPCHBIX cHCTeM. DaKTOPhI CTAOMIM3aUH AUCTIEPCHBIX CHCTEM.

48. Cop0Ouust u e€ BUIBL.

49. Komounnsie pactBopsl. CTpoeHUE KOJIOUTHOM MUIIEIUIBI.

50. Koarynmsamus KOJUTOMIHEIX pacTBOPOB M (haKTOPHI, € BHI3BIBAIOIIHUE.

51. Tunel OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. Bakneiimne BocCTaHOBUTEIIH.

53. Peaxuun BoccranoBneHus. BaxkHeHne OKUCIUTENN.

54. OKHCIUTENBHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTD.

55. DIEKTPOXUMHYECKUE CHUCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHU METalyIoB.

56. INonsTne xuMuueckoil uaeHTnduKanuu. KauecTBeHHbIE peakuuy Ha HOHBI.

57. KommnekcHele coenunenus. Teopus crpoenust Bepaepa. Homenkiarypa. IlepBuuHasi 1 BTOpu4Has AUCCOLUALIAS.
58. Koppo3zus MeTaniaoB U ee BHIHI.

59. MeTo/pb! 3alIUTBI OT KOPPO3UU METAIIOB.

60. OCoOeHHOCTH CBOHMCTB aToMa yTiiepoia B OPTaHHYECCKUX COSTUHEHHIX

61. Xapakrep XUMHUYECKHUX CBS3€d M BAJICHTHOCTH YIIIEPOJAA B OPraHUYECKUX COCIUHEHUSIX

62. Teopust cTpoeHust opraHuueckux coeauHeHnii A.M. Bytieposa

63. Baxneiinve noHATHS OpPraHUYECKOH XUMHUHU

64. SIBnenune uzomepuu

65. I'omonornueckuii psg. I'omonoru

66. YTIeBoIOpOIHbIE PaHKAIIBI

67. Krnaccudukarust opraHHIecKux COeIMHEHUN

68. [Ipupona u TUNBI XUMHYECKUX CBSI3€d B OPraHUYECKUX COEIMHEHUSIX

69. THUnbl XUMHUYECKUX CBS3EH B OpPraHMYECKHX COeOUHEHUsX. OCHOBHBIE THIIbI XUMHUECKUX PEAKIHH B OpraHUYecKoit
XUMHHU

70. AnxaHbI (TIpeeNbHBIe WM HACHIIIEHHBIE YIIeBOI0Opoabl, Tapadunsl). HomenkiaTypa, gusndeckne, XuMudIecKkue
cpolicTBa. [Tonydenue, npumenenue. l{ukioankaHsl

71. AJkeHbl (3THIICHOBBIC yrieBonopoasl). Homenknarypa, ¢pusnueckue, xumuueckue cBoiictsa. [lomydyeHue, npumeHeHue.
72. AJKIHBI (alleTHICHOBBIE yTiieBonopoasl). HomeHkatypa, dusndeckue, xummudaeckne cBoiictsa. [Tomydenwe,
IpUMEHCHHE.

73. JlueHoBBIE YII€BOAOPOBI (AJIKAAUEHBI)

74. Apomarudeckue yriaesogoponasl. Homenknarypa, gusndeckue, XuMuueckue coictsa. [lomydenne, npuMeHeHHe.
75. Cruptel. Ipenensabie MEOTOaToMHBIE cEpTHL. Denonsr. HomenkmaTypa, ¢pusndeckne, XMMHYECKIE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

76. Aunbperupl 1 ketoHsl. HomeHknaTypa, ¢usndeckue, XumMuueckie cBoiictsa. [lomydenue, npuMeHeHue.

77. Kapbonossie kucinotel. HomeHknatypa, Gusndeckie, XuMHIecKiue cBoiicTBa. [TonydeHue, mpuMeHEHHE.

78. Crnoxusle >pupsl. Homenknarypa, ¢pusndeckie, XuMuieckne cBoiictsa. Ilomydenne, npuMeHeHHE.

79. buonornuecku BaxkHbIE OpraHudeckue BeliecTBa. JKupsbl

80. buonornueckn BajkHbIE OPraHUYECKUE BELIECTBA. YTTIEBOJIBI

81. A3zoTocoaeprKaliue opraHndeckue coequHeHus. bemku

82. IMomumepst. Knaccuguxkarus. CnocoObl nomydeHus

3AJIAHVA JIJI1 KOHTPOJIbHOM PABOTHI CTYJIEHTOB

3A0YHOI ®OPMbI OBYUEHH A

PaboTa cocTouT U3 BONPOCOB, OXBATHIBAIOLINX KypC TUCLUIUIMHBI, M BBIIIOJHAETCS TI0 OJHOMY U3 YKa3aHHBIX BapuaHTOB. [lepeueHb
BapUAHTOB 3aJlaHNI KOHTPOJIBHON pabOTHI, METOIMKA €€ BBIIOJIHCHUS U HEOOX0AUMas JINTEPATypa IPHUBEACHBI B METOTUYESCKIX
YKa3aHUSX 7S] HAlFCaHUsl KOHTPOJIbHOM paboThl (JIyranckas, M. A. Xumus [Tekct] : MeTo/.yKa3. 1o U3yd. Kypca U BBIT. KOHTP.
paboTs! i cTy . 3a04. hopmel 00yd. / M.A. Jlyranckas, O.}O. llanamosa, C.B. Konaparosa; HoBouepk. roc. Menuop. akaz., kag.
XUMHH U TIPUKI. Kostorun. — HoBouepkacck, 2013.-66 ¢.-50 3x3.). Beibop BapuaHTa onpeenseTcs nepBoi OykBoi GpaMuinn
CTy/IeHTa U TIoCIIeTHeH (POl 3a4eTHON KHIDKKH. KaXIIBIii CTYAEHT BBIONHACT KOHTPOJIBHYIO PabOTy B COOTBETCTBHH C
BapHAHTOM 3aJJaHUs, OIPEACIIEMOTO TI0 IBYM ITOCIETHUM Itndpam ero mmdpa (HOMep CTyJeHIeCKOro OmIeTa i 3a4eTHOH
kHIKKH). Hanpumep, mudp cryaenta 30512, T.e. nocnennue uudpsl ero 12. CnegoBaTenbHO, CTYIEHTOM JOJKHA OBITH BBHIIOJTHEHA
KOHTPOJIbHAs paboTa, BKIIOYAIOIIAs 3aJa4l BapruaHTa 12 B Tabmume 2.

1. Uro Ha3bIBaeTCS SKBUBAJICHTOM 3JeMeHTa? UTo Takoe SKBUBAJICHTHAs Macca? DKBHBaJCHTHBIH 00bem? Paccuurarh
SKBHBAJICHTHBIC MAacChI YIIIEPOa, UCXOMAS U3 COCTaBa OKCHA U AUOKCHIA YIIEepoaa.

2. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CJIOKHOTO BemlecTBa? Kak onpenesnsroTcs 3KBU-BaJCHTHBIE MAcChl OKCHJOB?
OCHOBaHHMH? BEMHUCINTS SKBUBAJICHTHBIE Macchl OKcuIoB amoMuHUA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n
6apus Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOKHOTO BeulecTBa? Kak ompeaesstorcs KBU-BaJleHTHBIE Macchl kucnot? Conen?




Brruncnuts S5KBUBaNIeHTHBIE Macchl oc-opHoi kucnotel H3PO4, cepoBomopoauoii kucnotsr H2S, cynbdata amomunmns Al2
(SO4)3 u pocdara xanpuus Ca3(PO4)2.

4. BbrumcnnTh SKBUBAJICHTHYIO MAcCy OCHOBaHHSA, 3Has, 9TO 2 T €ro B3aWMOAEH-CTBYIOT 0e3 ocTatka ¢ 1,829 T comsHOit
kucnotsl HCL

5. BbIunCINTG aTOMHYIO MacCy JBYXBAaJCHTHOTO 3JIEMEHTa, 3Has, YTO €ro COelU-HEHUE C BOJOPOAOM COAEpkHT 5,88 %
BOJOPOJIA.

6. BbruucinTh aTOMHYIO Maccy YEThIPEXBAJIIEHTHOIO 3JEMEHTA, 3Hasl, 4TO €ro ok-cup coaepkut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuna ABYXBaJIGHTHOTO MeTallla M3pAacXoJ0Ba-HO 2,8 JI BOAOPOIA, U3MEPEHHOTO NPH H.Y.
UeMy paBHBI SKBUBAJIEHTHBIE MAaCChl OKCUJa, METaIa, aTOMHasi Macca Metamna? Kakoit aTo Metann?

8. Ha pactBopenue 8,43 r meramia morpedoBanoch 7,35 T cepHON KUCIOTHL. ONpenenTh SKBUBAJICHTHYIO MacCy MeTasia
1 00BEM BBIICIIUBIIETOCS BOJO-POAA (YCIOBUS HOPMAIIBHEIE).

9. OnpenenuTb YKBUBAICHTHYIO Maccy M Ha3BaHHE ABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITECHSIOT U3 PacTBOpa
cepebpsiHOH conn 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAIECHTHYIO Maccy M Ha3BaHHE AByXBaJIeHTHOro meramia, 0,12 T KOTOpOTO BBITECHSIOT M3 KHCIOTHI
112 M1 Bogopoaa, U3MEPEHHOTO PH HOPMANBHBIX YCIOBHUSX.

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

12. CKOJIBKO MOJICH M SKBHBAJICHTOB COCTAaBILIOT 342 kT cynbdaTa amomuaus Al2(S04)3?

13. CdopmynupoBathk 3ak0H ABorajpo u ero cieictsus. Kakoit oobem 3anu-maot 1022 Mosexyn a3oTa Ipd HOPMaJbHBIX
ycnoBusx? Kakyro Maccy MMeeT 3TO KOJIM4eCTBO a3oTa?

14. UYro Takoe Monb? CKOIBKO MOJei comepkurcs B 1 M3 m000ro raza nmpu HOPMaJbHBEIX yCIOBHAX?

15. IT10THOCTH MapoB Cepsl MO KUCIOPOAY paBHa 8. M3 CKOIBKMX aTOMOB CO-CTOMT MOJIEKYJA CEphI?

16. Macca | 11 KpUIITOHa IIPU HOPMAaNbHBIX yClIoBUAX paBHa 3,71 r. M3 ckoib-KMX aTOMOB COCTOUT MOJIEKyNa ra3a KpUITOHA?
17. Kaxkoit 06seM mpr HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razos paBHa 1,34 r, a apyroro — 1,26 r. BeIUuCIUTh MOJIEKYJISIDHBIE MACChl 3TUX Ia30B, UX
IUIOTHOCTBH 110 BOJOPOAY U YHCIO MOJIe-KyJI B 1 1 KaXKAO0TO rasa.

19. CKOJIbKO a) MoJiel; 0) MOJIEKYJT BOZOPOAa COACPKUTCS B 5 M3 3TOro rasza, M3MEPEHHOTO MPHU HOPMAJbHBIX YCIOBHSIX?
20. Kakoii 00beM mpu HOPMaNbHBIX YCIOBHAX 3aHnMaroT: a) 0,1 mMonps okcuaa azora N20O; 6) 0,5 sxBuBaneHnTta Bomopoaa H2;
B) 0,3 monb okcuaa yraepoga CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamMu? JlaTh KiaccH(UKALNIO OKCHAOB, TIPUBECTH IPUMEPHI U 1aTh CUCTEMAaTHYECKHE
Ha3BaHUSL.

22. Uro sBnseTcs Ba)KHEHINMM IMPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH NMpH-MEpbl COOTBETCTBYIOLIMX PEAKUUil U JaTh
Ha3BaHUs B3aUMO/IEHCTBYIOIIUX Be-1IECTB [0 CUCTEMAaTUIECKOH HOMEHKIIAType.

23. Yto sIBIsETCS BaXKHEWIINM MPU3HAKOM KHCIOTHBIX OKCUIOB? IIpuBECTH MpU-Mephl COOTBETCTBYIOUIMX PEaKUUil U JaTh
Ha3BaHUS B3aUMOJICHCTBYIOIINX BE-IIIECTB [0 CHCTEMaTHIEeCKOH HOMEHKIIAType.

24. B uem ocobGeHHOCTh aM(poTepHBIX oKkcuaoB? Kakue u3 NpUBEAEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTepHBIMH

coiictBamu: ZnO, FeO, NiO, A1203, Fe203? IToateepauth aMpOTEPHOCTh COOTBETCTBYIOLIMX MMAPOKCHIOB PEAKIIUAMH U Ha3BaTh
B3aMO/ICHCTBYIOIINE BEIIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

25. Kaxne BemecTBa Ha3bIBalOT OCHOBaHMSIMHU? Hammcats (opMyIIsl THAPOKCH-I0B, COOTBETCTBYOmMHUX okcuaaM: Cu20,
FeO, AI203, PbO, CaO u Ha3BaTh UX MO CUCTEMATUUYECKOH HOMEHKIIAType.

26. C KakuMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeET pearupoBath ruapokcun kamus (KOH): FeO, ZnO, CO2, A1203,
SO2? Hanucats ypaBHEHUS peakuuil U Ha3BaTh B3aUMOIECHCTBYIOLINE BEIIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

27. Kakue BemecTBa Ha3bIBAIOTCS KHCIOTaMHU? UTO Takoe OCHOBHOCTBH KHCIOTHI? [IpuBecTH mpuMmeps! OJHO-, IBYX- H
TPEXOCHOBHBIX KUCIOT. HanucaTh peakiuy ux B3auMOAEHCTBHS C THIPOKCHUIOM HAaTPHUs M HAa3BaTh BCE pearupyrollue Be-1IecTBa Mo
CHCTEeMaTHYEeCKOIl HOMEHKIIAType.

28. C xaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanucats
COOTBETCTBYIOLIME PEAKIMU U Ha3BaTh B3aMMO/ICH-CTBYIOIME BEIECTBA 10 CUCTEMAaTH4YECKOH HOMEHKIAType.

29. Kaxue peakuyn XapakrepHsl juist kucioT? [IpuBecTr nmpuMepsl TaknxX peax-IUH A7 a30THOI KHUCIIOTHI M Ha3BaTh BCE
B3aNMO/ICHCTBYIOIIHE BEIIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 mepedncineHHBIX HMXKE KUCIOT MOTYT obpasoBats kucisie conu: HCIO4, H2S0O4, CH3COOH, H3PO4, HCI1?
Hamcats opMyJIbl KMCIIBIX COJICH M Ha3BaTh MX 110 CHCTEMATHYECKOH HOMEHKIATYpeE.

31. Kakne BemecTBa Ha3bIBaroTCS comsiMu? JlaTh KIacCH(QHKANIO COJIEH, IPUBE-CTH IPHUMEPHI CPETHHUX, KUCIBIX, OCHOBHBIX
coJiedf ¥ Ha3BaTh UX 10 CUCTEMAaTH-4YeCKOX HOMEHKIIAType.

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

33. Hassatbcomu: PbCrO4, K2CrO4, K2Cr207, KMnO4, Ba(HSO3)2, ZnS, Al(OH)2NO3.

34, Hazsatscommu: Ca3(As0O4)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4Cl04, K2HPO3, KH2PO3.

35. W3znepeunsconeit, (hopMyIBIKOTOPEIXIIPUBEICHBIHIDKE, BHIOPATHOTACIBHO: a) OCHOBHBICCOH; ) HOPMAIbHBIE (CpeIHHE)

COJIW; B) KUCIIBIECOJIW; T) IBOMHBIC-comy; 1) Kpuctaymoruaparel: CaS04-2H20, KHCO3, CuSO4, Na2CO3-10H20, Na3PO4,
PbOHNO3, KAI(SO4)2-12H20, NH4HS, Mg(Cl104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hammcats ypaBHeHus peaxiuii o6pasoBanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynsraTe B3aUMOICHCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCHJIOB; 0) OCHOBAHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KHCJIOTHI; T) OCHO-BaHUS U

KUCJIOTBL.

37. Hanwmcats ypaBHeHus peakuuii oopazoBanus coneir K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOJCHCTBUS: a)
OCHOBHOTO U KHCJIOTHOTO OKCHJIOB;  0) OCHOBaHUS M KHCJIOTHOTO OKCH/IA; B) OCHOBHOTO OKCHJIa U KMCJIOTHI; T) OCHO-BAHUS U
KUCJIOTBL.

38. Harmcates ypaBHEHHs peaxiui, JIS)KAIINX B OCHOBE MOJYUYSHMS BaXHEHMMX ynoOpennit — cynepdocdara Ca(H2PO4)2,
npenunurata CaHPO4, ammodoca NH4H2PO4 u nammodoca (NH4)2HPO4. Hazpate conu, BXOASIINE B COCTAB ATHX yIOOPEHUIA.
39. Hanwucats popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P20S5. HanucaTs ypaBHEHUS! peakuuit




B3aUMOJICHCTBHSA 3TUX KUCIOT C THAPOKCUIOM Kallisl ¥ Ha3BaTh IOyYEHHBIE COJM T10 CHCTEMAaTHYeCKO HOMEH-KIIaType.

40. C kakuMHU M3 TIEPEYMCIICHHBIX HIKE BEIIECTB OyAeT pearupoBath consHas kuciota: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEAKLMI U Ha3BaTh MOJIy4YEHHBIE BELIECTBA 10 CUCTEMAaTHUECKOH HOMEHKIIATYpeE.

41. KBaHTOBBIEC UnCIa NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMbIC 3HAUCHUS, (DH3U-U9eCKUi CMBICI. UTO XapakTepusyer
TJIaBHOE KBaHTOBOE YHCIIO?

42. Yto xapakrepusyeT opOuTaIbHOE KBaHTOBOE unciio? Kak oHO BbIpaxaercst? UTo 03HAa4aeT MOHITHE «IHEPTETHIECKUE
noxypoBHN»? YeMy paBHO MakCH-MaJIbHO BO3MOKHOE YHCIIO JICKTPOHOB Ha KaXkKIOM M3 MmoayposHeit? Kakue hopmbr nmeror
3JIeKTpOHHBIE 007aKa s-, p-, d-, f- anexrponos?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIpEIeIeT OPUCHTAIMIO IEKTPOHHOro obsaka B mpocTpancTBe? CKOJIBKO
MPOCTPAHCTBEHHBIX OPUCHTAITUIH BO3MOXHO: a) JIJIst $- QJIEKTPOHOB; 0) JUIS p- 3JEKTPOHOB; B) /ist d- u f- ayekTpoHoB?
44. CocCTaBUTh JIEKTPOHHYIO (HOPMYITYy dJIeMeHTa, Ha M-9HepreTHYeCKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

PacrmipeniennTh BCe AIEKTPOHBI ATOMA 3TOTO JIEMEHTA 0 SHEPTeTUYCCKUM stueiikaM. B kakoM mepuojie, rpyIe U MoArpyIie
MEPHOINICCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

45. CocCTaBUTh JMEKTPOHHYIO (HOPMYITY dJIeMeHTa, Ha N-9HepreTHUeCKOM YPOBHE KOTOPOTO HAaXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3IIEKTPOHBI aTOMa 3TOTO JIEMEHTa M0 YHEPTeTUIECKUM sueiikaM. B kakom mepuojie, rpyIne U NoArpyme
MEPHOINYCCKON CHCTEMBI HAXOJUTCS ITOT dJICMEHT?

46. Chopmynmuposats npasmiio ['yana. [Touemy Ha TOCIEHEM 3JIEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO IO
OJITHOMY S- DJIEKTPOHY?

47. Kakoe MakcuManbHOE YUCIO AIIEKTPOHOB MOXKET HaXOIUThCA Ha s-, p-, d- u f- mogypoBHsx? IIpuBectu nmpuMepsl.

48. W300pa3uth cTpoeHUE ICKTPOHHBIX 000JIOYEK aTOMOB JKelle3a U KPUIITOHA

a) DIIEKTPOHHOH (hopMyIToi;
0) PHEPreTUIECKUMH STYCHKAMH.

49. [ToyeMy BO BTOPOM IEPHOAE NMEPUOJHMYCCKON CHCTEMBI HE MOXKET OBITh Ooyice BOChMH 3JeMeHTOB? OOBSCHUTH 3TO,
HCXOJIS U3 CTPOCHHUS aTOMOB.

50. N300pa3uts pacripeneneHne 3JIEKTPOHOB MO KBAaHTOBBIM SYeHKaM B aTOMax aproHa, KambIws, docdopa.

51. Yro Ha3bIBaCTCs HOPMAaJbHBIM HJIM OCHOBHBIM COCTOsHHEM atoma? UTo Ha3bIBaeTCs ero BO30YKICHHBIM COCTOSHUEM?
W300pa3utk pacrpeneneHue 3JICKTPOHOB 110 KBAHTOBBIM siYCHKaM B HOPMAJIBHOM H BO30YKJICHHOM COCTOSI-HUH CEPHI U XJIOpa.

52. [Mouemy kuCIOPON U PTOP MPOSIBISIOT MOCTOSIHHYIO BaJCHTHOCTH, a MX aHa-mord B VI u VII rpynmax mepuoandeckoi

CHCTEMBI cepa U XJI0op — nepeMeH-Hyto? M300pa3uTh pacnpeneneHue dIeKTPOHOB aTOMOB ATHX DJIEMEHTOB 110 KBAHTOBBIM siueiikaM
B HOPMAaJIbHOM M BO30YXIICHHOM COCTOSIHUSIX.

53. CocCTaBHTh IOJHBIC JIEKTPOHHBIE (HOPMYIIBI IIe3Us], TepMaHuUs, BaHAIHUA U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMelcTBaM MPUHAAJIEKAT ITH JIEMEHTHI?

54. CocTaBUTh MOTHBIE IEKTPOHHBIE (HOPMYIIBI KANbIUs, MEH, CBUHIA U ILIY-TOHUS. K KakuM 3/IeKTpOHHBIM ceMeicTBaM
NPUHAJIEKAT 3TU INEMEHTHI?

55. Kak m3MeHSFoTCs CBOICTBA P- 3JIEMEHTOB C YBEIMYEHHEM 3apsIOB s/Iep WX aTOMOB: a) B Npefelax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmsl. OT-BeT MPOUILTIOCTPUPOBATE IPUMEPAMU.

56. Kakue 35eMeHTBl epHOANYECKOH CUCTEMBI MIPEICTABISIIOT COOON caMblif ak-THBHBIM METaJlI U CaMblii aKTUBHBII
HemeTau? JlaTh 0OBSICHEHUS M COCTAaBHUTH ITOJHBIE 3JICKTPOHHBIC (POPMYJIBI STHX SJIEMEHTOB.

57. Uro Takoe NOTEHLMAI UOHU3ALMU 3IeMeHTa? UTo Takoe CpoACTBO K IEKTpo-HYy? Kak M3MEHSIOTCS 3TU BEIUYUHBI C
BO3pacTaHUEM 3apsijia siApa SIEMEHTOB B Ipeeiax: a) rpynmnsl; 0) nepuoga?

58. B ueM 0coOEHHOCTD 3IEKTPOHHOTO CTPOCHHS JIAHTAHOMOB U aKTHHOWJIOB M KaK OHA OTpa)KaeTcsl Ha MX XMMHUYECKHX
cBOMcTBax?

59. BaneHTHBIC 7IEKTPOHBI ATOMOB 3JIEMEHTOB OMHCBHIBAIOTCSA (pOpMynamu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3oBuTe 3TH 37IEMEHTBI U COCTABBTE MOJIHBIE 3JIEKTPOHHbIE (POPMYJIBI NX ATOMOB.

60. B anexTpoHHBIX (OpMyIiaX aTOMOB YETBIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 3JIeKTpoHOB; 0) 16 p- anmekrpoHoB; B) 14 d-
3NIEKTPOHOB; T') 27 f- 3nmexkrpoHoB. COCTaBUTH MOITHBIE IEKTPOHHBIE (OPMYIIBI THX 3JIEMCHTOB M Ha3BATh HX.

61. JlaTe oOmue mpeAcTaBIeHHs O BOSHUKHOBEHUH XHMUYECKOH CBSA3M M €€ OC-HOBHBIX XapaKTepHCTHKaX. UTo Takoe AJIHHA
CBsI3H, ee 3Heprus? YTto Takoe Ba-neHTHbIE yribl? [IpuBecTH mpuMepsI.

62. CdopmymupoBaTh OCHOBHBIE TIONOXKEHUS MeToa BaleHTHBIX cBs3eil (BC). Omucars ¢ mo3unuii Metoga BC cTpoenune
monekyn H2 u N2.

63. ITpuBecTn mpuUMepsl MOJNEKYN BEILECTB, B KOTOPBIX aTOMBI COEUHSIINCH Obl KOBAJICHTHOH MOJSPHOI U HEMONAPHON
CBS3BI0. 11300pa3uTh CXEeMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpHAM3AIel 3JIeKTPOHHBIX 00aKkoB. Kakoil yroia Mexmy cBA3SMH B 3TOI
Modiekyie? M300pa3uTh ee NpoCcTpaH-CTBEHHYIO CXEMY.

65. ITpuBecTy nprMep MOJICKYJIbI ¢ Sp2- THOpUIU3AIMEH 3JIEKTPOHHBIX 001akoB. Kakne yriibl Mexay CBA3SMH B 3TOH
Mosekyne? M300pa3uTh ee IpoCTpaH-CTBEHHYIO CXEMY.

66. IMpuBecTn mpuMep MOJIEKYJBI ¢ Sp3- THOpHAN3aLUel IeKTPOHHBIX 00sakoB. Kakue yrisl MexIy CBA3SMHU B 3TOH
Mornekyne? M300pa3uTh ee NpoCTpaH-CTBEHHYIO CXEMY.

67. N300pa3utk cTpykrypHbie Gopmyisl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. YUemy paBHBI CTETICHH
OKHUCJICHHOCTH JIEMEHTOB B 3TUX COeAM-HeHUsAX? Kakue TUIIbI XUMUUECKUX CBSI3€H UMEIOT MECTO B UX MOJIEKyJIax?

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

69. Kakxue THITel XMMIUeckol cBA3M HMeEOT MecTo B coequHeHnsAXx FeNH4(S04)2 u Cu2(OH)2CO3? OTBeT MOTHBHPOBATS.
70. Kakne xapakrepHCTHKU HCHONB3YIOT A OLCHKH KOBAJIEHTHOW cBs3u? Ilpu-BecTH mpumepsl.

71. Harmmcats ctpykryphbie ¢hopmyiasl HNO3, H2SO3, KMnO4. Yka3ath CTeNeHH OKUCIEHHOCTH 3JIEMEHTOB B 3THX
COCIMHEHUX U 0XapaKTePH30BATh THUITHI XH-MHYECKUX CBSA3CH B 3THX MOJICKYyJIaX.

72. Kak npomncxomur Bo30yxICHHE IEKTPOHOB M THOPHUIAM3AIHS AICKTPOHHBIX opOuTaneii? Buasl rubpuansarmm.

IIpuBecTn npumepsl.




73. Kaxk ob6pasyercst nonnas cBa3p? Kakue amemMeHTsI ciocoOHBI ee 00pa3oBbI-BaTh? [IpHBECTH MPHUMEPHL.

74. B uem ocobGeHHOCTH HOHOpHO-aKIEeNTOPHOW cBA3U? OOBSCHUTH UX HA MpHU-Mepe oOpa3zoBaHus KaTnoHa NH4+.

75. Kak o0Opa3yeTcs xumudeckasi CBs3b B KpUCTauiax MeTauioB? Kak 3aBHCAT BakHeWIMe GU3NIECKHE CBOWCTBA METAILIOB
0T 0COOEHHOCTEH METAITNIECKOH CBSI3H?

76. JlaTb xapakTepucTuKy BOJIOpOJHOHM cBs3u. Kak Biusier oOpasoBanue aume-poB Boxasl (H20)2 Ha ee ¢pusnueckue
cBoiicTBa?

77. Kaxue Turmsr xummdeckoit ¢BsA3u uMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh TeOMEeTpUIecKoe CTPOEHHE
MOJIEKYJI M CXEMBI IEPEKPBIBAHUSI AJIEK-TPOHHBIX 0OJIAKOB.

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

79. W300pa3uth 31eKTPOHHBIMU ypaBHEHUSIMH TIporieccs! obpaszosanus Monekyn KCl, Na20, A1203. Kakoif tun
XAMHYECKOH CBS3U UMEET MECTO B 3THX COCIUHE-HUAXK?

80. YT0 Takoe OTHOCHTEIBHAs AJICKTPOOTPHLATEILHOCTh IEMECHTa M KaK OHA BIIMSET HA CTCIICHb MOJSIPHOCTH CBSI3H aTOMOB
nByx anemenToB? Kakas u3 mo-nexyn HF, HCI, HBr u HI man6onee nonspua?

81. Oxcun xenesa (III) MoxxeT OBITE BOCCTAHOBIICH Pa3IMYHBIME BOCCTaHOBHUTE-IsIMU mpu 298 K:

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

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

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

Onpenenuts u3MeHeHue SHTaIbIMU AH® B KaXKIOH U3 9TUX PeaKUuil.

82. Beruncinth 3Hadenne AH® 11 mpoTekarommx B )KUBBIX OpPraHU3Max peak-IIMi MPEeBPAICHHS TITFOKO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kakast U3 3THX peakiuii 1aeT OpraHu3My OOJIbIIe SHEPTUU?

83. TemmoBo#t A GeKT peakiuy raleHuss U3BeCTH

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

paBeH 65,3 x/I)x. CKOJBbKO TEIUIOTHI BbIIeNUTCs rpu ramenuu 100 Kr HerameHoi u3BecTH BOA0H?
84. BoccraHoBieHre TUOKCHIA CBUHIIA BOJOPOOM MPOTEKAET MO YPaBHEHHIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 00pa3oBanus PbO2.

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

86. BonsHoit ra3 mpencrasiser cob6oi cMech paBHBIX 00BEMOB BoJopona U ok-cuaa yriepona (II). Haittn xommdecto
TEIUIOTHI, BRIAEISIONIeHCS pH cxura-aHuu 1 M3 BoxasHoro rasza (1o CO2 u H20), u3MepeHHOro Npy HOPMaJIbHBIX YCIOBHUSX.

87. Beraucnuth, CKOJIBKO TEIUIOTHI BBIASIUTCS NpH o0xure 1 Kr cyibduaa IMHKA 110 PEAKIUH:

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

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

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

89. Hcxons u3 tertoBoro 3¢ dekra peakiuun

3CaO (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/lx
onpenenuts AH® obpasoBanust oprodocdara KaabLus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00beMbI Bojopona u arerwieHa C2H2, B3sSThIX PU OJMHAKOBBIX YCIOBHUSX.
B xaxoM ciydae BEIIENHTCS OobIne TemtoTs? Bo ckonbko pa3?

91. Uro Takoe PHTPONMS U B KaKMX €JUHUIAX OHA BbIpaxkaeTcs? Kak M3MeHseTCsl SHTPOMUS C BO3PACTAHUEM TEMIIEPATyphl U
npu (azoBbIxX nepexonax?

92. UYro Takoe u300apHO-U30TEpMUYCCKUi moTeHan (dHeprust [nb6ca)? Kak ompenensiercss n3mMmeHeHue sueprun [ n60ca B
pe3yabTaTe XMMUIECKOH pEeaKny U KaK OHO BIIMSIET HAa HAPABIEHHOCTh PEAKIIH?

93. Paccuurate usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (x) + Fe203 (k) = 2Fe (k) + A1203 (k)
U yKa3aThb, KaKas peaKius CHOCO6Ha MMPOTEKATh CaMOIIPOU3BOJILHO.

94, Berunciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M peardpyroNIMX BEIIECTB U OMPEACTUTh, BOZMOXKHA JIH 3T
peakuus.
95. Boruncnute AG® u AS° peakuuu

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

MO>KHO JT HCTIOJIB30BaTh ATy PEAKIHUIO JUIS ITOJyYCHUs] aMMHUaKa IPH CTaHIapT-HBIX YCIOBHUIX?

96. BbIUucInTh 3HaYCHUST CIEAYIONIMX PEAKINi BOCCTaHOBIeHHs okcuaa xenesa (I1):

a) FeO (k) + %4 C (rpadut) = Fe (x) + 2 CO2 (1)

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

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

IIpoTexanue kakoit U3 ITUX peaKnnii HanbdoIee BEPOsITHO?

97. PaccunTarh 3Ha4YCHHs CIICAYIOUIMX PEAKUUIl M YCTAHOBUTH, B KAKOM HAIPABICHUH OHU MOTYT HPOTEKAThH
CaMOIIPOM3BOJIFHO B CTAHAAPTHBIX yCII0-BHsX mpu 25 °C:

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

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

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

98. Kakue 13 mepeyrcIeHHbIX OKCHIIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOZIOM 110 cBoOoaHOTO Metaynia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepeyrcieHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBIJIEHBI 10 cBOOOJA-HOro MeTtayuia anmoMuHueM npu 298 K: CaO,




FeO, CuO, PbO, Fe203?

100. OrnpeesnuTh CUCTEM:

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

6) 2C (rpadut) + H2 (r) = C2H2 (1),
B) 2C (rpadur) + 3H2 (r) = C2H6 (1)

101. YeM u3MepsieTcsi CKOPOCTh XMMHUECKOH PEaKIUU M OT KaKUX (PAKTOPOB OHA 3aBHCHUT?

102. Paccunrars BeIMUMHY KOHCTaHTBI CKOPOCTH peakuuu A + B = AB, ecnu npu koHneHTpanusx semiecTs A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOTIB/11, CKOPOCTH peakuuu paBHa 6-10-5 Mob/(71'MUH).

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

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

4TOOBI IIPH YMEHBIICHNH KOHIICHTPAINHX BemecTBa A B 4 pa3a CKOPOCTb MPSMOI peakny He H3MEHMIACH?

104. Peaxuus mexny BemectBamu A U B mpotekaeT no ypaBHeHuio 2A + B = A2B. Konuentpanus BemectBa A paBHa 6
Moutb/11, BemectBa B — 5 monb/n. KoncranTa ckopoctr peakunu paBHa 0,5. BEIYHCINTE CKOPOCT XUMUYECKOH PEaKIUU B
HaydalbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOI'Jla B peakIIMOHHOH cMecu octaHeTcs: 50 % BemecTsa B.

105. B xakoM HanpaBlIeHUM CMECTUTCS PABHOBECUE PEAKLIUU:

3H2 + N2[J 2NH3

IIpY YMEHBIICHNN 00bheMa B CHCTEME B JiBa pasa?

106. Peaxnust mpoTekaeT MO ypaBHEHHIO

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

Kax M3MEHHUTCS CKOPOCTh PEaKIUu Mociie pa30aBlIeHUs pearnpyolei cMecH B 4 paza?

107. Kak u3menurcs ckopocts npsaMoi peakuuu 2502 + O20] 2503, ecnau Aapie-HUE B CUCTEME yBEIUUUTh B 4 pasza?

108. JBe peaxiuu mpu temmepaTtype 20 °C mpoTekaroT ¢ 0OJMHAKOBOH CKOPOCThI0. TemmepaTypHBbIil KO3 (GUIMEHT CKOPOCTU
MepBOM peakiuu paBeH 2, Bropoii 3. Kak OyIyT OTHOCUTBCS MEX1y cO0O0# CKOPOCTH peakiuii, ek ux nposectu mpu 60 °C?

109. OmnpenenuTs TeMIepaTypHBIH KO3(QQUIIMEHT CKOPOCTH PEeaKIiy, €CIH IPH MOHWKEHHH TeMrepaTypsl Ha 50 °C peaxius
3amenisercs B 32 pasa.

110. Peakuusi mpoTekaeT Mo ypaBHEHHIO:

4HCI (r) + 02 (f)1 2H20 (r) + 2CI2 (r); K[k
KaKI/IMI/I N3MCHCHUAMMU TABJICHUS, TeMHepaTprI u KOHHCHTpaHI/Iﬁ peampy}oumx BEUICCTB MOXXKHO CMECTHUTH €€ paBHOBeCI/Ie

BIpaBo?

111. Kakoe cocTosiHHE CHCTEMBI HAa3bIBAETCsl XUMHUYECKHIM paBHOBecHeM? Ilepe-4ucnuTh NpU3HAKM UCTUHHOTO XMMUYECKOTO
paBHOBECHS.

112. Uro Takoe KOHCTaHTa XMMUYECKOro paBHOBecus? HamucaTh BbIpaXK€HUSI KOH-CTAHT PABHOBECUS PEaKLIUN:

2NO + 0201 2NO2; MgCO31 MgO + CO2; FeO + CO [ Fe + CO2

113. Kax moBiusieT NOBBIIEHHE TEMIEPATyPhl U JABICHUS HA PaBHOBECUE CIIEAY-IOIIUX OOpaTUMBIX PEAKIIU:
N2040] 2NO2, = +184,6 xIlx

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

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

114. Kak moBnusieT MOBHIIIEHNE TEMIEPAaTyPHl U JaBJICHUS Ha PaBHOBECHE CIEIY-FOIINX OOpaTUMBIX PEaKIHii:

C (1) + CO20J 2CO, =+172,5 kllx

2H2 + 020 2H20 (1), = -483,6 x/Ix

N2 +0201 2NO, = 180 xJlx

115. B kakux W3 IpUBENCHHBIX HIDKE pEaKUUi U3MEHEHUE JaBJICHUs HE BBI30BET CMELICHUS PaBHOBECUS U ModeMy?
2NO + 0201 2NO2

N2 + 0200 2NO

2CO + 02171 2C0O2

CO +H20 (r)[1 H2 + CO2

116. Hanwucath BbIpa)keHUs] KOHCTAHT PaBHOBECHS CIEAYIONIMX OOPaTUMBIX XUMH-YECKUX DPEaKLIUi:

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

C (1) +C0O2[12CO

4HCI1 + O2[] 2H20 + 2CI12

117. VKa3arh, KAKUIMH WU3MEHEHMSIMH TEMIEPATYpBhl, NaBJICHUS ¥ KOHLEHTPALMH pearnpylolux BEIECTB MOXKHO JOOUThCS
MaKCHMAJIFHOTO BBIXOJ]a aMMHAaKa IT0 PEAKIIHH:

N2 + 3N2[] 2NH3, =-92,4 xJlx.

118. Peakuusi mpoTekaeT Mo ypaBHEHHIO:

2S02 (r) + 02 (r)[ 2S03 (1), = -284,2 xJlx.

M3MeHeHneM KaKkuX mapaMeTpOB MOKHO JOOHUTHCS CMEIIECHUS PAaBHOBECHS B CTO-pOHY 00pa3oBaHus okcuaa cepsl (VI)?

119. Ha ocnoBannu npunnuna Jle-Illatense onpenenure, B KAKOM HallpaBICHUM CMECTUTCS PaBHOBECHE B CHCTEMax: a) IpH
TOHIDKEHUH TEMIIEpaTyphl; 0) MPU yBETUYEHUH JaBICHHS:

a) CO (r) + 2H2 (r)[ICH3O0H (r); <0

6) PCI5 (r)UPCI3 (r) + CI2 (1); >0

120. Kakumu M3MeHEHUsIMU TeMIIEpaTyphl U JAaBJICHUS MOXKHO CMECTUTh PaBHOBE-CHE B CTOPOHY MPOJIYKTOB Pa3ioKeHUs?
a) CaCO3 (x)[1CaO (x) + CO2 (r); = 178 xlx

6) 2NH3 (r)[IN2 (1) + 3H2 (1); =220 gJIx.

121. UYemy paBna maccoBas noist NaCl B pactBope, cogepskaiieM 3 MOJIb XJIOpU-Ja HATPHA B 2 KT pacTBopa?

122. Cwmemtanu 50 r 30 %-Horo pactBopa HekoToporo BemiectBa U 140 r ero 45 %-Horo pacTBopa. Beluuciaute MaccoByio
JIOJTFO TIOTyYSHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTH! (IIOTHOCTH 1070 kr/M3) HEoOXOMUM IS MOJTHOTO pacTBOpeHus 20

I KaJIpIust?




124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mur:
a) 0,5 M pactBopa nutpara maraus Mg(NO3)2; 6) 0,1 H. pactBopa dochopnoii kuciaotsl H3PO4; B) 0,02 M pacTBOpa rHapoKcHa
ammonust NH4OH?

125. B 1,5 1 0,125 H. pactBopa conepxkurcsa 13,91 r pactBopeHHOro BemecTsa. HaliTu ero SKBUBAJICHTHYIO Maccy.

126. Cxonpko muutmutpoB 0,1 H. pactBopa H2SO4 notpebyetcs ans B3aumo-aeiictsus ¢ 200 miu 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpa3yronierocs ocauka cyibgara 6apus BaS04?

127. UYemy paBHa MoJsipHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2S04?

128. Beruncnuts MomapaocTs 10 %-Horo pactsopa HNO3 mnotrOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-soro (o macce) pactBopa H2SO4 BrmapnBannem ynammwn 50 T Boasl. UeMy paBHa MaccoBas OIS
H2S04 B ocraBmemcst pactBope?

130. ITnotHOCTH 15 %-HOTO MO Macce pacTBopa paBHa 1105 kr/M3. BbIUHCINTH HOPMANBHOCTD, MOJSIPHOCTH, MOSIIBHOCTD
pacTBopa.

131. YeMmy paBHBI HOPMAJIBHOCTH M MOJISIPHOCTH 16 %-Horo pactBopa HF miot-HOCTBIO 1057 KI/M37?

132. Cxonpko uTpoB 24 %-noro pactBopa KOH (mmotHocThio 1218 K/M3), HE-00X0AUMOTO Uil 3JIMBKH IEIOYHBIX
AKKyMYJISITOPOB, MOXHO MpUrotoBuTh U3 10 1 48 %-noro pactBopa KOH (mumotHoCcTRIO 1510 K1/M3).

133. CKOJIBKO MIJUTHIINTPOB KOHIIGHTPHPOBAHHON CEPHOM KHUCIOTH IUTOTHOCTRIO 1840 kr/M3, comepkamert 96 % H2S04,
HY’KHO B34Th JJIs1 TpurotoBieHus 3 1 21 %-Horo pactBopa (InoTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KUCIIOTHOTO
aKKyMyJjsTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHO# kucioThl (ToTHOCTh 1070 kr/mM3) moTpedyercs i HelTpatu3au
pacTBopa, copepxamiero 32 r NaOH?

135. Beruncnuts MaccoByro HOMI0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mnotrHocTs 1310 xr/m3).

136. CkoJIbKO MIJUTHIHTPOB 96 %-Horo (o macce) pactBopa H2SO4 (mnotHocTh 1840 kr/M3) motpedyercs ais
npurotoBienus 2 1 0,1 H. pacTBopa?

137. UeMmy paBHBI HOPMAJIBHOCTh M MOJISIPHOCTB 35 %-HOro pacTBopa oprodoc-dopHoii kiuciaorst H3PO4 (mmotHOCTS 1216
kr/M3)? CKOJIBKO BOJIIBI COAEPKUTCS B 1 11 9TOTO pacTBopa?

138. CkoJpko: a) rpamMoB; 0) moneit ximopunaa xenesa (11I) FeCl3 conepxxurcs B 3 11 25 %-Horo pacTBopa ¢ IJIOTHOCThIO 1342
Kr/M3?

139. B xakoif mMacce Boxsl Hafo pacTBoputh 67,2 1 raza HCl, n3mepeHHOro mpu HOPMAIBHBIX YCIOBHAX, YTOOBI MONYyYHTh 10
%-Hbli1 (110 Macce) pacTBOP COJISA-HON KUCIOTHI?

140. Kaxkoit 06veM Bogsl Hamo npudasuth k 100 M 20 %-Horo (1o macce) pac-tBopa H2SO4 (mmotHOCTh 1140 Kr/M3), 9TOOH!
NOJXy4HThb 5%-Hbli pacTBOp?

141. Borunciuth ocMOTHYECKOE JTaBIE€HUE pacTBopa, coaepxkauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

142. Haiitn ocmotnueckoe naBieHue pactBopa, conepsxkamiero B 2 1 18,4 r ru-uepuna C3H803, mpu 27 °C.

143. IIpu 0 °C ocmoTtuueckoe aasneHue pactBopa caxapa C12H22011 paBuo 3,55-105 I1a. Cxonbpko TpaMMOB caxapa
coxepxurcs B 1 11 pactBopa?

144. [Ipu kakoii Temmeparype 0OCMOTHYECKOE JaBleHHE pacTBopa, coaepxkaiero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturaet 2,84-105 ITa?

145. Paccuntars MONEKYISAPHYIO MAacCy HEIIEKTPOJIUTA, €CIIU B 5 J1 pacTBOpa CO-AEPAKUTCA 2,5 T HEINEKTPOIUTA, a
ocMOTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32-105 ITa.

146. PaccunraTh 0OcMOTHYECKOE JIaBlIEHHE pacTBOpa HEIJIEKTpoduTa, conepxaiie-ro 1,52-1023 monexyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. Beruncnuts gaBneHue BoasHoro mapa Hax 10 %-#biM pacTBopoM kap6amuna CO(NH2)2 B Bome mpu temneparype 100 °©
C

148. BoIyrcnuTh MOJEKYISIPHYIO MaccCy TJIFOKO3BI, €CIIM JIaBJIeHHE BOJSHOTO Mapa Haj pacTBopoM 27 T rioko3sl B 108 T BozbI
npu 100 °C pasro 98775,3 Ila.

149. Jasnenue napa Boasl npu 30 °C cocrapmusietr 4245,2 [1a. Cronpko rpammoB caxapa C12H22011 crnexyet pacTBOPHUTH B

900 r BoJBI JUIs MOJTyYEHHUST PACTBOPA, AaBiieHue kotoporo Ha 33,3 Tla Hike naBneHus nmapa Bobl? BEIYHCIUTS Mac-COBYIO JIOJIO
caxapa B 3TOM pacTBOpE.

150. Jasnenue napa npu 10 °C cocrasnser 1227,8 ITa. B kakoM KoIH4YecTBE BO-IBI CIEAYET PACTBOPUTH 16 I' METHIIOBOTO
criupra CH3OH s nonmyueHus pac-TBopa, JaBieHue napa koroporo cocrasisier 1200 Ila npu Toi ke Temnepaty-pe? BeraucinTh
MaccoByto goito CH30H B aTom pacTBope.

151. JlaBneHue mapa pactBopa, coxepxarnero 155 r anmmmaa COHSNH2 B 201 1 a¢upa mpu HEKOTOpoi TeMmeparype paBHO
42900 I1a. dasnenue napa s¢upa npu 3toii Temmeparype pasao 86380 [a. Paccuurars MonekyssipHyto Maccy s¢dupa.

152. Crkonbko TpammoB HadTamuaa C10H8 pacTBopeHo B 2 kr OSH30I1a, €Cid 3TOT PacTBOP KpHcTauiu3yeTcs mnpu 3,45 °C?
Temneparypa kpucTayum3anuy 9yu-croro 6ensona 5,40 °C, a ero kpnockonmyeckas koHctanTa K= 5,1 °C.

153. OmnpenenuTs MOJICKYISIPHYI0 MacCy KaM(opsl, ecau pacTBop, copepxamuit 0,552 r ee B 17 T adupa, Kunut npu
temneparype Ha 0,461 °C Bbliiie, yeM 9U-CTHIH 2¢up. DOyIIHcKomnIecKas KOHCTaHTa 3¢hupa pasHa 2,16 °C.

154. Cxonpko stunenrmukoiast C2H4(OH)2 neobxomumo 100aBUTH K 5 71 BOIBI, YTOOBI IMOMYYHUTh aHTH(PHU3, 3aMeP3aroNHii
npu -15 °C? Kpuockonunueckast koHcranTa Boabl K = 1,86 °C.

155. BbruncnnTh KpHOCKONUYECKYI0 KOHCTAHTY BOABI, 3Has, uTo 11 %-Hblii Boa-HbIM pacTBop sTHnoBoro cnupra C2ZH50H
Kpuctaumzyercs npu -5 °C.

156. BoruncnuTh TeMreparypy KpucTaJUTM3aluu pactBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas koHctanTa Boasl K = 1,86 °C.

157. PactBop, cocrosimuii u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uncteiii cnupt — nipu 64,7 °C.
D0ymmockonuaeckas koucTanta cnupra E = 0,84 °C. M3 cKoIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO o 1a?

158. ITpu xako# MPHONM3UTENEHO TeMIepaType OyIeT KUMeTh U KPHCTa/uIn30-BaThCst 40 %-HBII pacTBOp STHIOBOTO CIHPTa
C2H50H B Bone? D0ynnnocko-nuueckas koucranta Boasl E = 0,52, a kpuockonnyeckas K = 1,86 °C.




159. KakoBa TemmepaTypa KUTIEHHsI pacTBOpa HEAIEKTPoIHTa, cogeprkaiero 3,01-1023 monekyn B ITHTpe BOABI?

DOYTHOCKOTTUYECKass KOHCTAHTa BOIbI E=0,52°C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecnu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yTMOCKOTTNIecKast KOHCTaHTa BOJBI E=0,52°C.

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

162. Haiitu crenens aucconuanuy cepoBOJIOPOAHON KUCIOTHI o niepBoi ctyrneHu B 0,1 M pacTBope, eciii KOHCTaHTa
JIMCCOLMAIINY TS 3TOM cTyneHu pasHa 1,1-10-7.

163. Uemy paBHbI KoHIeHTparu noHoB H+ u OH™ B pactBopax, pH kotopsix pa-BeH: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckonbko pa3 xoHuentpauus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbiie, yem B 1 H. pactBope H2S04 (o =
51 %)?

165. Omnpenenuts xoHrenTpanuio noHoB OH™ B 0,01 M pactBope ruapoxcuga ammonust NH4OH, ecmu Kauce = 1,77 - 10-5.
166. Koncranta auccoumanuu oprodocopHoit kucnorst H3PO4 no nepBoit cry-nenu pasna 7,11-10-3. I[Ipenedperas
JICCOLMalUel 0 APYTUM CTYIEHSIM, BbI-UUCIUTh KOHIEHTpauuio noHoB H+ B 0,5 M pacTBOpe KUCIIOTHI.

167. Crenenp auccormanuu ykcycHou kuciaoret CH3COOH B 1 1., 0,1 1., 0,01 H. pacTBopax cooTBeTcTBeHHO paBHa (0,42,

1,34, 4,25 %. Beraucauts Kaucc CH3COOH f1s 9THX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLMALIMH HE 3aBUCUT OT
KOHIICHTPAILIUU pacTBOpa.

168. Ocmotnueckoe nasierue 0,2 H. pactBopa ZnSO4 npu 0 °C paBro 3,59-105 Ila. Beraucnuts H30TOHMYECKUI

ko3¢ uIIeHT 3TOTO pacTBOpA.

169. Jasnenue BonsHoro mapa Haja pactsopom 24,8 v KCI B 100 r H20 npu 100 °C paBHo 9,14-104 Ila. Beruucnuts
M30TOHMYECKUH K03 HUITUEHT, eciH AaBie-HUe BOASHOTO Tapa MpH 3Toi Temmeparype pasHo 1,0133-105 Ila.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xummt npu 100,184 °C. Onpenenuts H30TOHHIECKHi K03 dUImeHT.
D0yITHOCKOTTUYECcKast KOHCTaHTa BOJAbI E=0,52°C.

171. PactBop, coxepkarumii 1,7 T xmopuaa nuaka ZnCl2 B 250 r Bojbl, KpUcTaid-Iu3yeTcs npu temmeparype -0,23 °C.
OmnpenenuTs KaXyIrylocs cTeneHs auc-coruanyn ZnCl2 B atom pactBope. Kprockonmaeckas korctanTa Bogsl K = 1,86 °C.

172. Bomusie pactBops! kapoamuna CO(NH2)2 u xopuna xansis CaCl2, co-neprkainiie B OMMHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIAT MPH OJHON U TOM ke Temneparype. Haiitu
Kaxymrytocs crenens aucconuanyn CaCl2 B 3ToMm pacTBope.

173. Berunennts kaxymryrocs creness muccormanun NaCl B 0,25 H. pacTBope, ec-nmu 3TOT pacTBop mpu 18 °C mMeer Takyio
JKe BEJIMUYMHY OCMOTHUYECKOro Jasie-Hus, 4To u 0,44 M pactBop rmroxo3sl Co6H1206.

174. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammuzyercs npu temneparype -0,13 °C. Beiuncnurb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckast koncranTa BoJisl K = 1,86 °C.

175. Omnpenenuts ocmotnaeckoe nasienue 0,01 H. pacTBopa cymnbgara maraus MgSO4 npu 18 °C, ecnu kaxyImasics CTEHCHb
JUCCOIMALIK 9TOTO JJEKTPOSIUTa paBHa 66 %.

176. Ocmotnueckoe nasienue 0,125 M pactBopa KBr pasHo 5,63-105 Ila mpu 25 °C. BIYHCIUT KaXYIIyHOCS CTENEHb
nuccounanuu KBr B aTom pacTtBope.

177. BeruncnnTs KaxyIryrocs cTeneHs auccoruanuy xaopuna kamus KCl B pac-tBope, conepxammem 4,47 r KC1 B 100 ©
BOJIbI, €CJTH 3TOT PacTBOp KpucTayuin-3yercs npu -2 °C. Kpnockonudeckas konctanta Bojasl K = 1,86 °C.

178. JlaBnenue nmapa pactBopa, conepsxamiero 31,5 r nurpara kansiust Ca(NO3)2 B 500 r Boxs paBHo 1903,5 ITa npu 17 °C.
JlaBneHue mapa BoJsI IpH 3ToH TemmepaType paBHo 1937 I1a. Paccunrats kaxymrytocs crenens auccornammu Ca(NO3)2 B sTom
pacTtBope.

179. Ipu kakoif Temmeparype OyneT KANeTh OJHOMOJSUIBHBIA pacTBop NaOH, eciu cTeneHs ero muccouyanuu paBua 73 %?
D0yIuTHOCKOTTNIecKast KOHCTaHTa BOJIbBI E=0,52°C.

180. Omnpenenuts nasinenue mnapa 0,5 %-noro BoxHoro pactsopa KOH mpu 50 °C. laBneHue mapa BOABI IPH ITOH
temneparype paBHo 12,334 ITa. Kaxxymas-cs crenens quccounanuu KOH B aToMm pactBope paBHa 87 %.

181. CocTaBHTh MOJICKYJISIPHBIC YPaBHEHHS PEaKIHH, KOTOPBIE BBIPAXKAIOTCS MO-JIEKYJIIPHO-HOHHBIMU yPaBHEHUSIMH:

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

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

182. CocCTaBUTh MOJIEKYJISIPHBIE Y MOJIEKYJIIPHO-UOHHBIE YPaBHEHUS PEAaKUH, IPOTEKAOIIUX MPH CMEIIUBAaHUU PAaCTBOPOB
ZnS04 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hamucats B MOJIEKyJISIpHON M MOJEKYISIPHO-HOHHOH (hopMe ypaBHEHUS pe-aKiHi, IPHBOIAIINX K 00pPa30BaHHIO
OCaJIKOB:

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

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

184. HanwucaTs B MOJIEKYJIIPHOM ¥ MOJIEKYJIIPHO-UOHHOM (opMe ypaBHEHHs pe-aKIMi, IPUBOIAIIMX K 00pa30BaHMIO Ta30B U
CI1a0bIX 3JIEKTPOJINTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

0) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. HamucaTth B MOJIEKYJIAPHOW M MOJICKYJIIPHO-HOHHOUM (hopMe ypaBHEHHS pe-aKiMid HEWTpalln3aluu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIpHBIE YPaBHEHUS pEaKuil, KOTOphIe BBIPAXKAIOTCS MO-JIEKYJIIPHO-UOHHBIMU YPaBHEHUSMU:

a) Cu2++ S2 7 — CuS B) Ba2+ + SO42™ — BaSO4

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

187. CocTaBUTh MOJEKYJISIPHbIE YPaBHEHHS PEAaKIHi, KOTOPBIC BBIPAXKAIOTCA MOJICKYISPHO-UOHHBIMH YPaBHEHHAMU:

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

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

188. Cwmemansl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; B) KNO3 u HCI; r) AgNO3 u KCI. B xakux ciydasx

peakuu IpoiayT mpakTudecku 10 koHna? CocTaBUTh IS 9THX PEaKIUi MOJIEKYJIIPHBIE U MOJIEKYIIPHO-UOHHBIE yPaBHEHHUS.




189. CocTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJISIPHO-MOHHBIE YpaBHEHHS PEaKIHii, MPOTEKAIOIINX MPH CMEIIUBAHUN PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBHTh MOJIEKYJIIPHBIE U MOJICKYJSIPHO-HOHHBIC YPAaBHEHHS PEaKIMi, MPOTEKAIOIINX HPH CMEIINBAHUH PaCTBOPOB
CaOHCI n HCI; Co(NO3)2 n H2S; CuSO4 u NaOH; Na2SO3 u HClL.

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

192. CocTaBHTh MOJIEKYJIIPHBIE W MOJIEKYJSIPHO-HOHHBIE ypaBHeHH peakiuid ruapommsa coneir CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Vka3aTb peakiiio pacTBOpPOB.

193. CocTaBuTh MOJICKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE ypaBHEHUs peakiuii ruaponnsa conei (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyro peakiiuio 0OHa-pyKUBAIOT PACTBOPBI ITUX COJEH?

194. Kakne u3 mepedncineHHBIX HIKE coliel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? [Ina xaxxaoit U3 rTUApOTU3YIO-IIUXCS CONel HAallMcaTh ypaBHEHUS peakuuil Tuapon3a B MOJIEKYJIAPHON U MOHHO-
MouIeKyIspHOH (hopme (110 I cTyneHn) u yka3aTb peakuuio BOZHOTO PAac-TBOPA KaXKIOH COJIH.

195. Kakue u3 mepeuyrcieHHbIX HIKE cojel moasepratoTes ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? [l kax10i U3 THIPOTU3YIOIIUXCA CONeil HanucaTh ypaBHEHHS PEaKUi THAPOIN3a B MO-TIEKYIAPHOH 1
HMOHHO-MOJIEKYJIIpHO# (opMme (110 | cTyneHn) u ykasarh peak-LHI0 BOZHOTO pacTBOpa KaX/J0i COJIH.

196. Kakyro peaxnuio cpensl oOHapykuBatoT pacTBopbl coneit NH4ANO3, (NH4)2S, K2CO3, KCI1? OTBetr noATBepInTh
peaKIuAMH.

197. Kakyio peaxuutio cpensl o6HapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Oter
MOATBEPANTH PCAKIUSIMH.

198. Kakyro peaxuuio cpensl 0OHapyKHBatoT BoAHbIe pacTBopsl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orset
000CHOBATh PEAKIUAMH.

199. Kakyro peaknuio cpeasl oOHapyxuBatoT BoaHble pacTtBopsl coneil NaCN, FeCl3, Ni(NO3)2, K2CO3? OtBeT 000CHOBATh
peaKIrAMH.

200. Hammmcats B MOJIEKyJISIpHOH M MOJEKYJIIpHO-HOHHOH (hopme ypaBHeHus ruaponusa coneid NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3zaTh peakuuio cpe-/1bl BOIHBIX PACTBOPOB 3TUX COJIEH.

201 - 214 CoCTaBUTh 3JICKTPOHHBIC YPAaBHEHUS M 3aKOHYUTH YPABHEHHUS CIEIY-FOIIUX PEaKIIHA:

201. KMnO4 + KI + H2SO4 — K2SO4 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20
FeCl3 + SnCI2 — FeCI2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As + HNO3 + H20 — H3As03 + NO

HCI + MnO2 — MnCI12 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCI04 + HI — Cr(C104)3 + KClO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HCl

204. KCIO3 + HCl — CI2 + KCI + H20

KMnO4 + K2S03 + H2SO4 — MnS0O4 + K2S04 + H20
K2Cr207 + H2S + H2SO4 — Cr2(S04)3 + S + K2S04 + H20
205. CI2 + KOH — KCIl + KCIO3 + H20

K2Cr207 + K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonu. — KCI1 + CrCl13 + CI2 + H20

PbS + H202 — PbSO4 + H20

207. KCIO3 — KC10O4 + KCI

KClO3 — KCI+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn03 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2S03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3P0O4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HC1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2S04 — MnSO4 + Na2S0O4 + Br2 + H20
Au + HNO3 + HCl — AuCI3 + NO + H20

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

HCIO3 — CIO2 + HCI04 + H20

213. HCI + K2Cr207 — CI12 + CrCI3 + KCI + H20

HBr + H2SO4 — SO2 + Br2 + H20

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




H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYHTh YpaBHEHHs pEaKHid, YUUTBHIBas, YTO B KUCIIOM Cpele MapraHel] BOCcCTaHaBIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B meno4Hoi 1o Mn6+

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2503 + H20 —

KMnO4 + K2S03 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 10 TPEXBAJICHTHOIO COCTOSHUS, 3aKOHUUTh YPAaBHEHHUS PEaKLUMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

217. Vcxonst M3 CTpPOCHHS aTOMOB DIICMEHTOB, YKa3aTh, KaKWe W3 IPHBEACHHBIX HI)KE MOHOB MOTYT OBITh BOCCTAHOBUTEIISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTy npuMepsl COOTBETCTBYIOIIMX PEAKIIMHI.

218. HMcxons u3 cTpoeHHs aTOMOB 1JIEMEHTOB, YKa3aTh, KAKUE U3 NMPHUBEACHHBIX HI)KE MOHOB MOTYT OBITh OKUCIHTEIISIMHU:
Al3+, Fe3+, F-, Cr6+. IIponsutiocTpupo-BaTh OTBET PEAKIIUIMHU.

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

220. VYka3arb, Kakue U3 MPUBEICHHBIX HUXKE BEIIECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHoBUTENsIMU: KMnO4, Zn,
F2, HCI, HCIO4. OTBeT MOTUBUPOBATH.

221. CoCTaBUTh CXEMBI BYX T'aJIbBAHWYECKUX JJIEMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CIy>KWJIO OBl aHOJIOM, a B APYTOM —
katoaoM. [IpuBecTH »MeKTpOHHBIE YpaBHEHHS PEAKIHA, MPOTEKAIOUINX MPU paboTe SIEMEHTOB.

222. CocCTaBUTh CXEMBbI JBYX IaJbBAHUYECKUX 3JEMEHTOB, B OJTHOM M3 KOTOPHIX IIMHK — OTPULATEJILHBINA 3JEKTPOJ, B APYTOM
— TIOJIOKUTENbHBIN. HamucaTts 3J1eKTpOHHbIC YpaBHEHUS PEaKIni, MPOTEKAIOMINX PH paboTe JJIEMEHTOB.

223. Paccunrats 3.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSILEr0 U3 IUMHKOBOIO 3JeKTpoja, norpyxenHoro B 0,1 M pactBop
cynbdara IMHKa, ¥ BOZOPOAHOTO 3JEKTPOAA, MOTPYKEHHOTO B TUCTUIIIMPOBAHHYIO BOLY.

224. KoHueHTpanmonHas ragpBaHUYECKasi 1IeMb COCTAaBIIEHA MArHUEBBIMHU AJICK-TPOJIaMH, MOTPYKEHHBIMU B pacTBop MgSO4
pa3HON KOHLIEHTPALMH:

Mg | 0,1 M MgSO4 || 0,0001 MMgSO4 | Mg

Paccunrarts 3.4.C. 3TOrO 31€MeHTa

225. BoruncnuTh 3.71.C. TajJbBaHUYECKOTO AJIEMEHTA

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

3Hasl, YTO PaCTBOPBI AEMMOJISIpHBL. Kakue mpolecchl MpoTEeKaroT Ha dJIEeKTpoiax npu paboTe 3TOoro »nemMeHTa?

226. Hcnone3oas Tabin. 5 [IpunoxxeHuns:, BBIYUCIUTE 3.].C. 3JIEMEHTa, COCTaB-JICHHOTO M3 Haubojee M HaMMEHee aKTHBHOTO
METaJUIOB, TIOrpyxkeHHbIX B 0,1 M pacTBopsI nx coneit. Kakue mporecchl mpoTeKaoT Ha dJEKTPOAax pu paboTe ITOTo deMeHTa?
227. O.A.Cc. 3IEMEHTa, COCTOSIIIEr0 U3 MEJHOTO M I[HHKOBOTO 3JIEKTPOJOB, MO-TPYKEHHBIX B | M pacTBOpHI colel 3THX
3JIEMEHTOB, paBHa 1,1 B. M3menurcs au 3Ta BenmunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTate 3.71.C. TaIbBAHMYECKOTO HJIEMEHTA, COCTOSIIETO M3 aTIOMIHHE-BON M CepeOpsSHOH ITaCTHHOK, HOTPY>KEeHHBIX
B 0,01 M pacTBOpBEI HUTPATOB ATUX MeTaLI0B. Kakue mpoueccs NpOTEKat0T Ha MIEKTPOJax IeMeHTa?

229. Paccunrare nmoTeHIMal HOPMaIbHOTO BOJOPOJHOTO 3JIEKTPO/a, MOTPYKEH-HOTO B: a) IMCTHIUIMPOBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.C. rabBaHUYECKOTO 3JIEMEHTA

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

Kakue mporecchbl mpoTeKaroT Ha 3JIEKTPoAax 3JIEMEHTa BO BpeMsl ero paboThl?

231. Uro Takoe kopposus metaiuioB? Kakue Buabl kopposuu Bl 3Haere? Ilepe-uncinuTbh OCHOBHBIE METOJIbI 3aIIUTHI
METAJIIOB OT KOPPO3HH.

232. [IpuBecT mpuUMepBl KATOAHOTO M aHOAHOTO MOKPHITHH Kene3a. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS MPOLIECCOB,
MPOTEKAIOIINX IPU HApYIIEHUH LEJIOCT-HOCTH OKPHITUH B arpecCUBHOM cpejie.

233. CocTaBUTh 3JEKTPOHHBIE ypaBHEHUS MPOIIECCOB KOPPO3UH XPOMHPOBAHHO-TO JKelie3a B KHUCIOTHOHM cpene,
MPOTEKAIOIIUX MTPY HAPYIICHUHN MOKPBITHS.

234. CriaB MeiM C HUKEJIeM HaxOIUTCsS B BOJHOW cpejie, HACBhILIEHHOW KUCIOpO-I0M. COCTaBUTh JIEKTPOHHBIE YpaBHEHHUS
mporecca KOppO3HH CIUIABA.

235. B kaxkux ciydasix UCIOJIB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOAHBIE 3alUT-HblE MOKPbITUA? IIpuBecTu npuMepsl u
COCTaBHTD HJIEKTPOHHBIE YPaBHEHHS ITPOLIECCOB KOPPO3UH, IPOTEKAIOIIUX NPH HAPYILIEHUH KaTOIHOTO M aHOJHOTO MOKPBITHH.

236. AJIOMHHUI CKJIeTIaH ¢ kene30oM. Kakoil M3 MeTayutoB OyleT NOABEpraThCsi KOPPO3UH, €CIIH 3TH METaJUIBI MOMAaayT B
KHCIIOTHYIO cpexy? COCTaBUTH 3JIEK-TPOHHBIC YPAaBHEHHS IPOIECCOB KOPPO3HH.

237. Kaxk npoTekaeTr mporecc KOppo3uHu JIaTyHH (CIUIaBa MEIH C IIHHKOM) B arpeccuBHOH cpene? CocTaBUTh IEKTPOHHBIC
ypaBHEHUS Ipoliecca KOPPO3HUH.

238. Kak mpoTekaet mporece koppo3un OpoH3BI (CIUTaBa MU U 0JI0Ba) B arpec-cuBHOU cpeze? CoCTaBUTh DIICKTPOHHBIE
YpaBHEHHS 3TOTO IIPOIIecca.

239. CocTaBUTh 2JIEKTPOHHBIE YpaBHEHMS Mpollecca KOPPO3UH HHUKEIMPOBAHHO-TO JKelle3a B KUCIIOTHOW cpelie B Cilydae
HapyLEHUs HOKPITHS.

240. OnoBo cnasiHO ¢ cepebpoM. Kakoil n3 MetaimioB OyjeT pa3pymaTthest B arpeccuBHOM cpenie? CocTaBUTh AJIEKTPOHHBIC
ypaBHEHHS IIpoliecca KOPPO3UH.

241. BbIxon 10 TOKy IpU MOIY4YEeHHH METAUIMUECKOro KalabLUs MPH IEKTPOIM-3€ paciliaBa Xjaopujaa Kaiblus paseH 70 %.
CKOJTBKO 3JICKTPHIECTBA HAJIO MPOITYCTUTh Yepe3 IEKTPOIIUT, YTOOBI moyduTh 400 T KanmbIms?

242. CKOJIBKO aITFOMMHHS MOXKHO TOJY9IHTh MPHU 3JIeKTposu3e pacmiaBa Al203, ecnu B TeueHue 0,5 gaca mpomyckaTrs TOK
cuioit 10000 A npu Beixofe 1o ToKy 85 %? CoCTaBUTH CXeMy 3IIEKTPOIH3A.




243. IMpu padurupoBanun menu TokoMm 20 A 3a 4 yaca Beigensercst 78 T Menu. PaccuutaTs BBIXOJ IO TOKY.

244. Kaxkue merasmibl Heab3s MOJYYUTh JIEKTPOJIU30M BOJHBIX pacTBOpoB co-jieit? [Touemy? CocTaBUTH CXeMy 3JIEKTPOJIN3a
BOJHOTO pacTBopa propuaa kaneiws CaF2 Ha yroasHOM aHOTE.

245. Omnpenenuts 06beM Bogopoaa (YCIOBHS HOPMAJIbHBIE), BRIIECIUBIIETOCsS P MPOITyCKAHUH TOoKa cuioif 10 A B TedeHue
30 MuHYT 4epe3 BOAHBIH pac-TBop xiopuaa kanus KCl. CocTaBuTh cxemMy 3JEKTpONIr3a Ha IIATHHOBBIX AJIEKTPOJax.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO NPH HOPMAJbHBIX YCIOBHAX, BBIICIUTCS IPH IPOMYCKAaHHH TOKa CHIIOW 5 A B
TeyeHue 2 yacoB uepe3 BoA-HbIi pacTBop NaOH? CocTaBuTh CXeMy 3JIEKTpOIH3a.

247. Ckonpko BpeMeHH HoTpeOyeTcs Ha pa3noxkeHue 3 Moneil Bogsl TokoM cu-noi 20 A?

248. CocTaBHTh CXeMy JIEKTpoNn3a BogHOro pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KATOJIE
B TO BpeMsi, KaK Ha aHoJie 00-pa3oBaioch 44,8 J1 X1opa, H3MEPEHHOTO TP HOPMATGHBIX YCIOBUSX?

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

250. CranpHas IeTanb oOuiel miomanso nosepxuoctd 0,08 M2 morpyskeHa B pacTBOP COJIM HUKEIS W MCIOJb3YeTCs KakK

karoa. [lmotHocTs Hukens 8900 kr/m3. KakoBa TonmmuHa 06pa30oBaBIIETOCS HUKEIEBOTO MOKPBITHUS, €CIIH TOK CHIIOH 3,15 A
HpoITycKajcs B TedeHue 42 MUHYT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nporyCTiiin paBHbIE KOJIMYECTBA JJISKTPUYECTBA. B mepBOM cilyyae Ha KaToJe
BeIIETHIOCH 12,32 1 cepedpa. CKoIBKO TpaMMOB ME/IH BEIIENIIIOCH Ha KaToJie U3 BToporo pactBopa? CocTa-BUTh CXEMBI
3JIEKTPOJIN3a ITHX PACTBOPOB C HHEPTHBIM aHOJIOM.

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

253. CKOJIBKO BpeMEHH HYKHO IPOIYyCKaTh TOK CHIION 3 A depe3 pacTBop cynb-hata muaKa ZnSO4, 9TOOBI MOKPHITH
TUTACTHHKY Tiomaapio 0,1 M2 cioem nuH-ka Tonmmuon 2,5-10-5 m? [TnotHoCTh 1tHKa 7133 Kr/™m2.

254. [Ipu npoxokaeHUH TOKa CHJIONH 2 A 4epe3 pacTBOp COJIM ABYXBAJIEHTHOTO MeETajja B TeyeHHE | yaca Ha KaTofe
BbIeIIoCh 4,194r meramna. Haiitu aToMHyI0 Maccy MeTaa.

255. UYepes pactBop xnopuna nuHka ZnCl2 B teuenne 30 MHHYT IPOIMyCKalIX TOK, IIpUYeM Ha Karoje Bbiienmiaocs 0,25 r
nuHKa. AMrepMeTp nokassiBan Tok 0,4 A. Kakopa ommbka B okazaHHUAX amnepmerpa’?

256. CocraBuTh cXeMy 3neKTponuTrdeckoro nomydenns LiIOH u3 kaxoii-nmubo comu iuts. Kakoe xonmdectBo
aNeKTprudecTBa Heooxoammo urs omydenust | kv LiOH npu Berxone no Toxy 80 %?

257. ITpu snexrponuse BoaHoro pactBopa CrClI3 Tokom cunoit 4 A mMacca karofa yBeauduiaach Ha 16 r. CKoNbKO BpeMeHH
pojoJDKacs mporece 3ekrponnu3a? CocTaBUTh €ro CXeMy IPH YCJIIOBUM HCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BoaHslii pacTBOp conepxut cMech kaTnoHOB Cu2+, Fe2+, Zn2+. B kako# mMo-cie0BaTeIbHOCTH OYIyT
BOCCTAHABIIMBAThLCS 3TU UOHBI IPH 3JIeKTposinie? B TeueHne kakoro BpeMeHHU Halo MpOoMmycKaTh TOK cuiior 2,5 A uepes pacTBop,
YTOOBI BBIIENUTH 10 | T' yKa3aHHBIX METAJIOB?

259. IIpu cune toxa 4 A B teueHue 20 MUHYT Ha Karozae BbiAenutcs 4,542 r He-kotoporo Merawia. Paccunrars
ANIEKTPOXUMHUYECKHN IKBUBAIECHT dTOTO METAII-JIa.

260. Ipu snexrponuse pacTtBopa cynbdara MUHKA Ha aHOJE 00pa30BasoCh 5,6 1 raza, M3MEPEHHOTO IIPU HOPMAIbHBIX
ycnoBusix. CKOJIBKO IMHKA BBIJEINIIOCH 32 TO ke BpeMs Ha katoje? COCTaBUTh CXeMY 3JICKTPOJIM3a Ha TUIATHHOBBIX AJIEKTPO/IaX.
261. Uro Takoe AMCHEPCHBIE CUCTEMbI? B WeM pasnuyre MeXay MOHO- U TOJIUA-IUCTICPCHBIME, CBOOOJIHO- U
CBSIBHOJUCTIEPCHBIMHU cricTeMaMu? K KakuM Juc-epCHBIM CHUCTEMaM OTHOCUTCS TOYBa?

262. Uro takoe aacopbuunsn? Kak nameHuTcs ancopOUUMOHHAsi CIOCOOHOCTh Be-ILECTB MPU APOOIEHHH KyOMYECKUX YacTHIl C

JUTHHOMW pebpa 5 MKM J10 4acTull ¢ JyTuHOH pedpa 10-7 cm? OTBET MOATBEPAUTH PACYCTOM CyMMAapHOH MOBEpXHO-CTH 1 cM3
BEII[ECTBA.

263. PactBop (3015) KOMTOUAHON KaMpopsl B 1 cMm3 comepxut 2-108 rmobyn atoro BemecTsa. [IpuHnMas auameTp riIo0yIsl
paBHbIM 10-6 MM, TOJCUUTATH OOILYIO MOBEPXHOCTh AUCIIEPIUPOBAHHOIO BellecTBa B 1 J1 3014,

264. YeM paznmyaroTcs 3076 U reib? Bo3MokeH JIi mepexoa u3 30 B renb U 00paTHO? OTBET MOATBEPANTH IPUMEPaMH.
265. Uro Takoe koyutouabl? B yem mpuunHa Koaryisiiuu KOJUIOHUAOB?

266. Uro takoe nentuzanus komtonaos? Kak rugpoxeua sxenesa (III) MoxkHO me-peBecTH M3 KOAryniara B 30JIb U U3 3071 B
KOAryJsit?

267. Hanmcats GopMyiy KOIIOMIHON MHIEIIIBI, 00pa3ylomieicst pu B3auMO-ACHCTBIH CHIILHO pa30aBIeHHBIX PACTBOPOB
AgNO3 u KCI mpu mebomsirom n3osTke KCIL. Yka3ats nonsl, 00pasyromye JBOHHOI JIeKTpUIecKuil CIIOMH.

268. Hamncate dopmyily KOJUTOMIHOH MHUIIEIUIBI, 00pa3yoIIeiics pH B3aUMO-ACHCTBUH CHIIBHO Pa30aBiICHHBIX PacTBOPOB

AgNO3 u KCI npu HeGombiom m30biTke AgNO3. Yka3ath HOHBI, 00pa3yrolue aacopOIMOHHYO YacTh BOH-HOTO 3JICKTPHIESCKOTO
CIIOA.

269. Hanwucats popMyny KommouaHoi MuLeNsl, oOpa3yrouieiicss Mpu B3auMO-ACUCTBIM CHIIBHO pa30aBlIeHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom n30biTke Na2Si03. Yka3aTh HOHBI, 00pa3yroue: a) MOTSHIIHATONPEACIISIONINN CIIOM; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hammmute GopMyity KOIIOMIHON MHUIEIUIBI, 00pa3yromecs: Mpu B3auMO-JeHCTBUU CIIIBHO pa30aBICHHBIX PAcTBOPOB
Na2SiO3 u HCI npu nebomabuiom n3dbiTke HCl. Ykazate nonbl, o0pasyronme 1uddy3Hyro 4acTh ABOKHOTO dIIEK-TPUIECKOTO CIIOS.
271. UYro BrI 3HaeTe 0 koarynupyromem aeiictBun siekrpoiautoB? Kakas u3 co-neit — NaCl, Na2SO4, Na3PO4 — oxa3siBaeT
GoutbIrree BO3/ICHCTBHIE HA KOATYIISA-IUIO KOJUTOUI0B? OTBET MOTHBHUPOBATH.

272. Uro takoe nopor koarymsinuun? Kak oH Oyner uamenstees B psaay coneit NaCl — BaCl2 — FeCl3? OtBeT MOTUBHPOBATh.
273. Kak MOXHO cTaOHIH3HpOBaTh AUcIepcHble cucTeMbl? UTo Takoe crabmin-3atop? Kakue BUAbI cTaOMIM3aIiK
JUcnepcHbIX cucteM Bel 3Haere? UTo Takoe 3aluTHbIE KOJUIOMIBI U B YeM MEXaHU3M UX JEHCTBUS?

274. UYro mpousoiiaet, ecau k 3010 Fe(OH)3 mpunuts pactBop Na2SO4? H3me-HUTCS 1 pe3ynbTaT, €Cld K 30110
NpeIBapUTEIbHO 100aBUTh PacTBOP Kpax-mana? OTBET MOTUBUPOBATb.

275. B aBe koi0b1 ¢ 3051eM MnO2 nmpuiwiii crieayronye pacTBopbl: B epByio NaCl, Bo BTOpYIO — CHa4ajga pacTBOp MbLIa, a
3arem NaCl. Uro nponsoiiner B kaxmoi komoe? OTBET MOTUBHPOBATS.

276. Uro mpou30iaeT Npu CIMBaHUU KOJUIOMIHBIX pacTBopoB AgCl (ctabunuza-top — KCl) u Fe(OH)3 (cTabunuzatop —




FeCl3)? OtBeT moaTBEepAUTH (POPMYIa-MU KOJUIOUIHBIX MUIIEILIL.

2717. YTo Mpou30UIeT MPH CAMBAHUHU KOJUIOMIHBIX pacTBopoB H2Si0O3 (cradunu-3atop — Na2SiO3) u Fe(OH)3
(crabmmmsarop — FeCl3)? OTBer moaTBepauTh (GopMyITaMy KOIIOMIHBIX MHUIIEIT.

278. OT 4ero 3aBUCHUT aAcopOIH Ta30B ¥ MapoB HA MMOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruApomiIbHbIe U THAPOGOOHEIE
aacopOentrl? Ha3Barh BakHeHIIne ajcOPOSHTEI.

279. Otinuue pacTBOPOB OT JUCHEPCHBIX cHcTeM. McTuHHBIE U KosutonaHble pacTBopbl. Moxer s NaCl oOpa3oBbIBaTh
WCTHUHHBIC M KOJUIOMIHbIE PacTBO-pbI? OTBET MOTHBHPOBATH.

280. Uro Takoe copbuus? XemocopOiua? Hammcars ypaBHEHHsS XeMOCOPOLMOH-HBIX Hpoueccos nornomenus CO2 Bogoit u
OKCHIOM KaJIbLIUSL, & TAKOKE IOTJIO-IIEHHs] aMMUaKa BOJIOH.

281. VYxaxnTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HOJMATHIICH IO NTPOHC-XOKACHHUIO, XUMUYECKOH mpupoze, hopme

MAaKpOMOJICKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HammmuTe ypaBHEHNE MOTyYeHHS TOJIUATIIICHA, YKAXKUTE MOHO-MEP B METOJ
HONTy4YeHHUs moauMepa. MoxkeT a1 HONUATUIICH UMeTh aTakTude-ckoe crpoenne? Oteet MoTuBUpyiTe. Kak ncnonssyercs
HONUATUIIEH?

282. VkaxuTe, K KAKOMY BHUIY IMOJUMEPOB OTHOCHUTCS MOJMCTUPOII TI0 MPOUC-XOXKICHUIO, XUMHUYECKOW Tpupoae, Gopme
MAaKpOMOJIEKYJI, 10 OTHOIICHUIO K HarpeBaHui0. HamuimmTe ypaBHeHNE MOTy4eHHS TOTUCTHPOTIA, YKaXKHUTE MOHO-MEP U METOJ
nonyudeHus noauMepa. Kakoe ctpoeHue — crepeoperysipHoe WM HeperyIsapHoe — UMeeT nonuctupon? OTeeT Motusupyiite. Kak
UCTIONb3YETCS NOIUCTUPOII?

283. VYkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJHXJIOPBHHIII O MPO-HCXOXKICHUIO, XUMHIECKOIl mpupone, Gpopme
MAaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHUto. HamumuTe ypaBHeHHE NOTy4eHHs OMUXIOPBUHHIA, YKAXKUTE MOHOMED U METO]
nonyuyeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH H30TAKTUYECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MotuBupyirte. Kak ucrnonp3yercs onuxiopBUHUI?

284. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTMMETIIIAKPHIAT MO MPOHCXOXKACHHUIO, XMMUUECKON mpupoe, hopme
MAaKpOMOJIEKYJI, 10 OTHOILE-HUIO K HarpeBaHuto. Hamummre ypaBHeHHe MOTyYeHUs MOIMMETUIAKPHIIATa, YKAKUTE MOHOMED U
METOJ Noy4yeHus nonuMmepa. Kakoe ctpoeHne — crepeo-peryisipHoe Wil HEPEryJIIpHOE — UMeET 3TOT noaumep? OTBeT
MotuBupyiire. Kak ucnonbssyercs nonuMeTuIaKpuiaT?

285. VkaxuTe, K KAKOMY BHIY NOJHMMEPOB OTHOCHUTCS HONUAKPUIOHUTPUII MO NMPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopMe MaKpOMOJIEKyJ1, TI0 OTHOLIE-HUIO K HarpeBaHuo. Hanummre ypaBHeHHE MOIyUYEHHS TOIMaKPUIOHUTPUIIA, YKAKUTE
MOHOMEp M METO]I MoTydeHns nmomuMepa. K kakuM nonnmepam — Kap-O0IeTHBIM HIIH T€TePOIEITHBIM — OTHOCHTCS
nonuakpunoHuTpun? OTBeT MOTU-BUpYiiTe. Kak ncronp3yeTcs MOMHaKpUIOHUTPHI?

286. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaJAMEHOBBIH Kaydyk MO MPOUCXOXKIEHUIO, XUMUYECKOIl mpupoe,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIIE-HUIO K HarpeBaHHI0. HanuimmTe ypaBHeHNE MOTydeHHs OyTaMeHOBOTO Kaydy-Ka, yKa)KUTEe
MOHOMEp M METOJI MOIydeHHs noauMepa. VimeeT mu 3ToT momumMep Imc- u Tpanc-¢popMer? Oteet MoTHBHpYHTe. Kak ucmons3yercst
OyTanneHOBBIN Kaydyk?

287. VYKaKUTE, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS OYTaANCH-CTHPOIBHBII KaydyK 110 IPOMCXOXKICHHIO, XUMUYECKOI
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHo. HanmmmTe ypaBHEHNE MTOTyd9eHHs OyTaAneH-CTHPOIHHOTO
KaydyKa, yKa)KUT€ MOHOMEPBI M METOJ TOJTydeHus moauMepa. K kakuM nommuMepam — aTaKTUIECKUM MM H30TAKTHIECKIM —
oTHocutcs 3ToT no-mMep? OtBet MoTuBUpYyiiTe. Kak ncnonb3yercst OyTalieH-CTUPOIBHbBIA Kay-1yK?

288. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS OyTaJaneH-HUTPWIBHBIA KaydyK IO MPOUCXOKACHHIO, XUMHUYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHUo. Hanmimmre ypaBHeHNE TOIy4eHHs OyTaaneH-HUTPIIIEHOTO
Kaydyka, yKa)KUTe€ MOHOMEPBI U METOJ TONTydeHus noiaumepa. Kakoe cTpoeHue — CTepeoperyspHOe UM HEPETyJIsipHOe — UMEET
atot nosm-mep? OtBeT MoTuBUpYiTe. Kak ncnonsiyercst OyTaiueH-HUTPUIIbHBIN KayqyK?

289. VkaxuTe, K KAKOMY BUIY MMOJUMEPOB OTHOCUTCS (HEeHOIPOpPMabIETHIHAS CMOJIA TI0 MPOUCXOXKICHUIO, XUMUIECKOH
npupose, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHHi0. Hanmimmre ypaBHeHNE MOMy4deHHs (heHoIPOp-MaTbIeTHIHON
CMOJIBL, YKa)KUTE MOHOMEPBI U METOJ], oTy4eHHs nonumepa. K kakum nonumepam — kapOOLETTHBIM UIIH TETEPOLETHBIM —
OTHOCHTCSI ATOT mo-umep? OTBeT MoTUBHpY#Te. Kak rcmonbs3yercs GpenonpopmManbaeruiHas cMoia?

290. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJIHATUICHTEpe(TANIAT M0 IPOUCXOKACHHUIO, XHMUYECKOH TPHPOJE,
(hopme MakpOMOJIEKyJ, TI0 OTHOIIE-HUIO K HarpeBaHUI0. HanuimuTe ypaBHeHUE MOTy4eHHs TOMUATHIeHTepedTana-Ta, ykaxKure
MOHOMEPBI ¥ METOJ| NOTy4YeHHs oaumepa. Vimeer jii 3ToT rmonu-mep 1uc- u Tpanc-¢popmbl? OTBet MoTHBHUpYIiiTe. Kak
HCTIONB3YeTCS TTONMATH-IEHTepedTanaT?

291. VYkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCSI HEHIIOH MO MPOHCXOXKAS-HUI0, XUMHUYIECKOil nmpupoje, Gopme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K Harpe-BaHuio. Hamuimire ypaBHeHHe MOTy4YeHUs] HEHIO0HA, yKa)KUTe MOHOMEP U METOJ
noxydeHus moauMepa. K kakiM nmonmmepam — KapOOIIEITHBIM HITH TeTepOIIeTI-HBIM — OTHOCUTCS 3TOT moiMep? OTBer
MotuBupyire. Kak ucnonssyercss HelnoH?

292. VYKakuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOH MPHUPOJE,
(hopmMe MaKpOMOJIEKyYJ1, 10 OTHOLIE-HUIO K HarpeBaHuio. Hamumure ypaBHEHNE HOIIy4EHHS TONUTETPa(TOP3THIIC-HA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nonumepa. MoKeT 1 3TOT NOJU-MEP UMETh aTakTHueckoe ctpoeHue? OteeT MoTuBupyiite. Kak
UCTIONB3YeTCs OMUTETPa(hpTOPITIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIMETAKpPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKOH MPUpOJE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIE-HUIO K HarpeBaH0. HanmmmTe ypaBHeHNE MOTyYeHHS TOINMETIIIMETaKPHIIa-Ta, YKAKUTE
MOHOMEp M METOJ MOITydeHHs noauMepa. K kakiM nmonmmepam — aTaKTHYECKIM HITH H30TaKTHYECKIM — OTHOCHTCS 3TOT IoJuMep?
OtBeT MoTH-BUpyiTe. Kak ncnonb3yercst moMMMeTHIMETaKpHIaT?

294. VKakUTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHHJIALETAT IO NPO-UCXOXKICHHUIO, XUMUYECKOH Tpupose, Gopme
MaKpOMOJIEKYJI, TI0 OTHOIIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4eHUs IOJIMBUHUIIALIETATa, YKAKUTE MOHOMEP U METOJ
nonydeHus noauMepa. Kakoe ctpoeHne — crepeoperyasipHOe WIIH HeperyIsIpHoe — HMeeT 3ToT noiauMep? OTeeT MoTuBHpYyiTe. Kak
UCTIONb-3y€TCsl MOTMBUHMNALETAT?

295. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS KaIllPOH IO IPOUCXOJKAe-HUI0, XUMHUIECKOI mpupone, Gpopme
MAaKpOMOJICKYJI, [T0 OTHOIICHHUIO K Harpe-BaHMI0. KaknMu MeTo1aMn MOKHO ITOJY9HTh KanpoH? Hamummre ypaBHEHHS TTOTyYeHUS
3TOro MOJNUMEpPa, YKakuTe MOHOMeEpHI. K KakiuM monumepam — Kap-OOLEHBIM MM TeTePOLIEHBIM — OTHOCUTCS KalpoH?




296. Ykaxure, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS PEe3HHA MO MPOHCXOXKAe-HUI0, XUMHUYIECKoil nmpupoze, Gopme
MAaKpOMOJIEKYJI, 0 OTHOILIEHUIO K Harpe-BaHUI0. Y Ka)KUT€ MOHOMEpP U METOJ TIOJTyYeHUsl pe3uHbl. YeM pe3nHa OTJInYa-eTcs OT
300HMTa? Kak ucrone3yroTest pe3nHa u 300HUT?

297. Kakne pa3HOBHAHOCTH MOJIMHU30MIpPeHa cymecTByloT? K kakuM BuAaM MOIH-MEPOB OHM OTHOCSTCSA IO HMPOUCXOXKICHUIO,
(hopme MakpOMOJIEKy, TI0 OTHO-IIEHUIO K HarpeBaHHuo? HanuiuTe ypaBHEeHNS CHHTE3a STHX Pa3HOBUIHOCTEH MOIMU30IIPEHa,
yKaxXuTe MoHOMepbl. Kak ncrosnb3yeTcs Mouu30npen?

298. Uro Takoe nonuamuaHele cMoinbl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
HOJMMEPOB OHH OTHOCSITCS IO TIPOUCXOKACHHIO, XUMUUECKON IPUPOAe, (hopMe MaKpOMOJIEKYJ, TI0 OTHOIIE-HUIO K HATPEBAHHUIO.
Hanumure ypaBHEeHUsI NOTy4eHUs TOTHAMUIHBIX CMOJLYKaKUTe MOHOMepBI. Kak Hcronb3yroTcst moaruaMuIHbIe CMOJIBI?

299. Kaxme Bums! kayuyka cymecTByoT? K KakoMy BHIY ITOJFMEPOB OHH OTHO-CSATCS IO ITPOMCXOXKICHNIO, XUMHUYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, [0 OTHOIICHHMIO K HarpeBaHuo? HanmmmuTte ypaBHEHHSI CHHTE3a Pa3HbIX BUIOB Ka-y4yKa,

yKaxXuTe MoHOMepbI. Kak HCTIONB3YIOTCSA 3TH MOTUMEPHI?

300. [Nepeunciure kapOOLENHBIE TOIUMEPHI, MOIYyYEHHbIE METOAOM ITOJIMMEPH-3aLU1, HE COJEpXKAIIUe B OCHOBHOM LI
KpaTHBIX cBsA3eil. Hanmmmmmre ypaBHe-HHS UX TOTydeHHUS, yKa)KUTEe MOHOMEpHL. Kakue n3 3THX NONMNMEpPOB MOTYT HMETh
aTakTH4eckoe cTpoeHue? OTBET MOTUBHpYIITE.

301. Uro Takoe pH-ungukaropei? Kakue nnaukaropsl Bel 3Haete? IIpucyTcTBHE KaKUX HOHOB B PacTBOPE MOXKHO
00HAPYXUTH TP TOMOIIN HHANKaTOopoB? [IpuBecTH mpuMepEI.
302. B nsiTh mpoOGHpoOK, coneprkamiux pacTBopbl xinopuaos Hatpusi, meau (II), 6apust, amomunus u xenesa (I1I), nodasuin

pactBop KOH. Yka3aTe B KakX UMEHHO IMPOOHUPKAX HAXOASTCS paCTBOPBI 9THX COJIeH, ecii B 1-if mpoOHpKe BhINai ocagok 0enoro
1[BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-i ocajika He 00pa3oBaiock. [Ipy MOMOIIU KAKOTO peareHTa MO>KHO
OIIpezIe-JIUTh COCTAB COAEPIKUMOTO 2-1 U 3-if mpoOupok? OTBET MOATBEPIUTh YpaBHE-HUAMH PEAKIUH B MOJICKYJIIPHOI 1 HOHHO-
MOJIEKYJISpHOH (opme.

303. B nate npoOHpoK, copepkKaiiux pacTBOPbI XJIOPUIOB Kalus, aMMOHUs, MarHusi, xkene3a (II) u kanbius, po0aBuiin
pactBop NaOH. Yka3aTs B KaknX IMEHHO IIPOOHUpPKAX HaXOAATCS JaHHBIE CONM, €CIH B 1-1 IPOOHpPKE BEIMAN 0CaIOK 3eJICHOBATOTO
BeTa, BO 2-if u 4-if — Gernoro 1BeTa, mpudeM Bo 2-if OH pacTBOPHIICS IIPH pa30aBIeHUH BOJOH, a B 3-if U 5-if mpoOupkax ocaika He
o0pazoBanoch. Kak MOKHO OIIpeeuTh COCTAaB pacTBOPOB B 3-i u 5-if mpo-O6upkax? OTBET MOATBEPAUTH YPABHEHUSIMH PEAKIHI B
MOJICKYJISIDHOH U HOH-HO-MOJIEKYJISIPHOH (opMme.

304. Vka3aThb 1Ba XMMHUYECKUX PEaKTUBA, IPU IIOMOIIU KOTOPHIX MOKHO Pa3iM-4UTh PACTBOPBI XJIOPUJOB MAarHusl, KaJbLus U
6apus. Hammucats B MOJEKyIAp-HON ¥ HOHHO-MOJIEKYJIIPHOH (popMe ypaBHEHHUS peaKiuii, IPOTEKAIOMUX MEX-1y STUMH
peakTUBaMHM U Ka)KJIOU U3 COJIEH.

305. IIpn moMomy KakkX XMMHYECKHX PEAKTHBOB MOXKHO PA3IMYUTH CIIETYO-IUE COSTUHEHHS HATpUs: KapOOHAT, XJIOpHL,
cynbdat, pocdar u ruaporcu HaTpust. HamrcaTs ypaBHEHNS peaknii B MOJIEKYJIIPHONH M HOHHO-MOJIEKYIISIPHOH (opme.
306. [Tpu moMoIIM KaKoro yHMBEPCAJIHHOTO PEaKTHBA MOXKHO ONPEAEINTH, B Ka-KOW M3 MATH MPOOUPOK HAXOISATCS PacTBOPHI

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

307. Hamncats xumudeckue (GopMyIbl BeLIeCTB, HAXOAAIMUXCA B 3-X Konmbax, ec-nmu: 1) pacTBOPHI OKPAIIMBAIOT IIIaMs
TOPEJIKK B (PMOJIETOBBIH 1[BET; 2) MpH npuinBaHuu pactBopa AgNO3 B obpasiiax u3 1-ii u 3-if K010 BbIIAT TBOPOKU-CTHIH 0CATOK
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnernn H2SO4 B oOpasiie u3 3-i KOJIOBI POU30IILIO
OypHOe BBIJIeNICHNE Fa3000pa3HOTO BEIIECTBA, KOTOpOe BeI3Bao momyTHeHHe pacTBopa Ca(OH)2. OTBeT NoATBEpANTS
YPaBHEHMSMHU COOTBETCTBYIOIUX PEAKLUUI B MOJIEKYJIIP-HOW U HOHHO-MOJIEKYJISIPHOH (hopme.

308. [Ipu moMoIM KaKWX KAa4eCTBCHHBIX PEAKIMHA MOXKHO Pa3sauuuTh 2 MUHe-paibHbIX yaoopenus (NH4)2SO4 u KC1? Otser
MOATBEPANTH YPABHEHUAMH CO-OTBETCTBYIOIINX PEAKINH B MOJIEKYIIAPHOW 1 HOHHO-MOJIEKYJISIPHOH (hopMe, yKa3aTh IIBET OCAIKOB.
309. Hamucars xumudeckue (GopMyIibl BeLIECTB, HAXOAAMUXCA B 3-X Konbax, ec-nu: 1) pacTBOp OKpaIIMBaeT ITaMs TOPEIKH

B (M0JIeTOBBIH BET (00pa3iibl U3 K00 1-it u 2-i) U xkenThiii (0Opaser u3 3-it koaokl); 2) mpu NpuaIHBaHUU pac-TBopa AgNO3 B
oOpasrie u3 koJObr No2 BBIIa TBOPOXKUCTHIN 0caZoKk Oeroro 1BeTa; 3) npu nobasneHnu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
KoJIO BEI-TIafaeT Oenblit ocanok; 4) mpu nodasnenun H2SO4 n3menennii He mpoucxoaut. OTBET MOATBEPANUTD YPABHEHUSIMHA
COOTBETCTBYIOLIMX PEAKLHMIA B MOJIEKYJISIP-HOH U HOHHO-MOJIEKYJISIPHOM (opMe.

310. Kak mpu momoIniy BoJIbl U a30THOM KUCIOTHI Pacro3HaTh YEThIPE MOPOIIKA — COMy, Mel, Cyabdar Hatpus U rurc? OTBeT
MOATBEPANTH YPABHEHUAMH Peak-IUii B MOJIEKYISIPHOW ¥ HOHHO-MOJIEKYIIIPHOH (opMme.
311. B ueTbIpex makeTax COAEPXKATCS CIEMYIOUIME BEIIECTBA: CyIb(aT amOMHU-HUs, HUTpPAT Oapus, XJIOPH] aMMOHHS,

Cynb(UT HaTpusl. Mcronb3yst pacTBOpP THAPOKCH A KaIUS U OTKPBITHIH UM CYJIb(aT allOMUHHUS, OOHAPYKUTh BCE OCTAILHbIC

BemectBa. OTBET MOATBEPANTH YPABHEHUAMH PEAKIUH B MOJICKY-IIPHOW 1 HOHHO-MOJIEKYJIIPHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 mMoxHO pasnmuuts: a) cynboatsl xenesa (II) u (III); 6) HuTpaT 1 HUTPHUT
kanua? OTBEeT NOATBEPAUTD YPABHEHUSMH BO3MOXHBIX OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak nipu momoniu auxpomata kanmus K2Cr207 MoHO pa3nuuuTh: a) cynb-Qatel xenesa (I1) u (II1); 6) HUTpat u HUTPUT
kanua? OTBET OATBEPANUTD YPaB-HEHISIMHI BO3MOKHBIX OKHCIIUTENEHO-BOCCTAHOBHTEIHHBIX PEaKIIHH.

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCS CIECTYIOIIME BEIlecTBAa: Cynab(aT HATpus, Cyab(uUT HATpUs, CyIbOUA HATPHUSL.
Kax, nMes B cBoeM pacropsKeHHH JIUIIb OJUH peakTHB (Kakoil?), y3HaTh, Iie Kakas coib HaxoauTca? Hanucats ypaBHEHUs

PEaKINy MEXIY PEaKTHBOM H KaXKIOW U3 COJel B MOJEKYIIPHOW M HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomu rupokcuaa HaTpHs, HUTparta cepedpa u xjopuaa 0apus ONpenesuTh, Kakoe U3 ynoOpeHnit — cynbhar
aMMOHUSI, HUTpAT HaTPHsl, XJI0-PUJI aMMOHHUSI — IIPECTaBIsIET OO0 nccnenyemblit oopaser ynoopenusn? OT-BeT NOSACHUTD
YPaBHEHHUSMH PEakKinii B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJSIPHOH (popMe ¢ yKazaHHEM LBETa 00pa30BABIIUXCS OCA/IKOB.

316. Kak npu momomy rupokcuaa HaTpus, HUTparta cepedpa u KapOoHaTa HATPUS ONPEICTIHTh, KaKoe M3 yIOOpeHHH —
HHUTpAT Kalblus, GochaT aMMo-HUA, XJIOPUA Kalus — IPeICTaBIIsIeT COO00H uccneayeMslii obpaser; ynooperus? OTBET MOSICHUTh
YpaBHEHHUSAMH PEaKiuii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOW (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak npu momomy ruipokcuia HaTpHs, HUTpaTa cepedpa M CONITHOM KHCIIO-THI ONPEAeNUTh, Kakoe U3 yHoOpeHHit —
HHUTPAT aMMOHHS, KapOOHAT Kamust, pocdaT KaIust — MpeACTaBIIeT coboit obpaser ynoopernsa? OTBET NOICHUTH YPaBHEHUSIMHI
peakuuii B MOJNEKyJIIpPHONH 1 HOHHO-MOJIEKYJIAPHOH (opMe ¢ yKa3aHHEM LIBeTa 00pa30BaBIIMXCS OCAIKOB.




318. ITpu moMommy KakuX KauyeCTBEHHBIX PEaKIMi MOXKHO IMOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hammcars ypaBHEHHS COOTBETCTBYIO-IIMX PEAKLUH B MOJICKYJIAPHOH U HOHHO-MOJIEKYIJISIPHOI (opMe.

319. HasBare Hambosee BayKHBIE COJIH JKelle3a M yKa3aTh MX MpaKTHUecKoe 3Ha-deHHe. [Ipu moMomy KakuxX peakudil MOXKHO
00HapyXuTh IpucyTcTBHE HOHOB Xkene3a (II) u (III) B pactBope? OTBET MOATBEPAUTH YPABHEHUSIMU PEAKINH B MOJIEKYIIPHOH 1
MOHHO-MOJIEKYJISIpHOM (hopMme.

320. [Ipu oMol KaKWX KAa4eCTBEHHBIX PEaKIMid MOXKHO MOATBEPIUTh cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Hanmcats ypaBHEHUS COOTBETCTBYIO-IIMX PEAKIHH B MOJIEKYIAPHOH 1 HOHHO-MOJIEKYJISIPHOH (hopMme..

321. HanumuTe peaxiiy B3aUMOJICHCTBUS MarHUA C pa30aBIeHHOMN U KOHI[CH-TPHPOBAHHON CEPHOMN KUCIOTOM.

322. [IpuBeauTE peaknuy B3aUMOJCHCTBUS MarHus: a) ¢ pa30aBICHHOW a30THOW KHUCIOTOH, 0) ¢ KOHIICHTPUPOBAHHOM
A30THOM KUCIIOTOH.
323. Kakne u3 s-371eMEHTOB BTOPOH TPYMITBI M IPH KAKUX YCIIOBUSIX pearupyroT ¢ Bojpoi? IlpuBenure ypaBHEHHS PEaxIUid.
324. Paccuuraiite, CKOIBKO IpaMMOB pa30aBIEHHON CEPHOM KUCIOTHI HEOOXO-AMMO JUIsl PacTBOpEeHUs | rpaMma IMHKA.
325. PaccunraiiTe, CKOJILKO TPaMMOB pa30aBICHHON COJSHOM KUCIOTHI MOTPEOY-€TCs IJIsl pACTBOPEHUS 2 TPAMMOB MarHusl.
326. [MpuBenuTe peakunu B3aUMOJCHCTBUS IIMHKA: a) ¢ pa30aBIICHHON CEPHOM KUCIOTOW, 0)C KOHIIEHTPUPOBAHHOW CEPHOI
KUCJIOTOM.
327. [IpuBeuTE peaknuy B3aUMOJCHCTBUS MarHus: a) ¢ pa30aBICHHON COJISIHOW KHCIOTOM, 0) ¢ KOHIIEHTPUPOBAHHON
COJISTHOH KUCIIOTOM.
328. IMpuBenure KIacCH(UKAMIO METAJUIOB IO INIOTHOCTH, IO TEMIepaType IUIaBICHHUS, 110 OTHOIICHHIO K MAaTHUTHBIM
HOMSM.
329. CocraBbTe ypaBHEHMs peaKlMM B3aUMOJEHCTBHS alIOMHHHS CO LIET0YbI0 B MOJNEKYJIIPHOM M MOHHOM Buje. Hanumure
BBIpaXXEHHE 3aKOHA JIEHCTBYIOMNX Mace I ATOH PeaKIiH (U1 JICBOM YaCTH) yUUTHIBAS, YTO PEAKIUS TeTepPOTreH-Hasl.
330. Oxapaxrepu3yiiTe OTHOIIEHHE jkelle3a K pa30aBIeHHbIM U KOHIIEHTPUPO-BaHHBIM KUCIOTaM (XJIOpHasl, a30THas, CepHas).
JlaiiTe noHATHE O MACCUBALMK METaIlNIa.
331. OxapakTepu3yiiTe XUMHYIECKYI0 aKTUBHOCTH IIEIOYHBIX METAJUIOB M MX OM-HAPHBIX COoeAMHEHUH (HampmMep,Na202,
Na3N, Na3P, NaH).
332. Kakoii 13 nmepeurcieHHBIX METAJUIOB U I0YeMy HE BOCCTAHABIMBAET pa3-0aBIEHHYIO cepHylo kucinoty: Mg, Fe, Cu.
Hamnumure ypaBHEHHs COOTBET-CTBYIOLIUX PEAKIHHA.
333. Kaxkoif u3 nepedncieHHbIX METAUIOB U TI0YeMy HE BOCCTAHABIMBACT Pa3-0aBICHHYIO COJSIHYIO KHCIOTY: Pb,
Cu,Zn.Hanummre ypaBHEHHS COOTBETCTBY-IOIIUX PEaKuil.
334. ITpuBenuTe nmpuMepsl aKTUBHBIX METANIOB, METAIIOB CPEAHEH aKTUBHOCTH, METANIOB Maloi akTMBHOCTH. Hamumire
PEaKIUK UX B3aUMOJCUCTBHS C pa3-0aBICHHON a30THOW KHCIIOTOMH.
335. [IpuBeauTe nmpuMepsl aKTUBHBIX METAJUIOB, METAJUIOB CPEIHEH aKTMBHOCTH, METAJNIOB Majiol akTuBHOcTH. Hamummure
peakuMy UX B3aUMOJAEUCTBUSA C KOH-IIEHTPUPOBAHHON CEPHOM KUCIIOTOM.
336. Kakue merannbsl B3aMMOJEHCTBYIOT € BOJON MpH CTaHJAPTHBIX ycnoBHsAX. HanuimmMre ypaBHEHHS COOTBETCTBYIOMIMX
peaxiuii 1 00bICHUTE IPUIUHY 3TO-TO B3aUMOACHCTBHS.
337. Kaxkoit 06seM Bomoposa BeLaenuTcsa Ipu B3auMojerctsun 0,635 T muHKA ¢ pa30aBICHHON CONSHOM KHCIOTOH?
338. Kakoii 00beM BoIopo/ia BbIIEIUTCS MpH B3aumoeicTBuu 0,536 T Marausic pa30aBICHHONW CEpHOM KHUCIOTOM?
339. OOBsICHUTE pa3IUUUs MEXTy (PeppOMarHUTHBIMH, ITapaMarHUTHBIMY, AWa-MarHUTHBIMA MeTayutamu. [Ipusemure
HPUMEpPHI TAKOBBIX.
340. Uem oOycioBieHa criocoOHOCTh METAJUIOB MPOBOIUTH ANEKTPUUECKHA TOK U Terio? IloyeMy mpu NMOBBILIEHUN
TEMIIEPATypbl JIEKTPONPOBOAUMOCTh METAN-1a YMEHBIIAETCS ?
341. Kakue cBoiicTBa COMIKAIOT BOJOPOJ C TalOTeHAMH W JAIOT OCHOBaHHE MO-MecTHTh ero B VII rpymmy?Ilouemy Bomopon
nometieH B [ rpymimy 1 B 4eM ero CX0JCTBO CO IIETOYHBIMHU METaITaMHU?
342. [Nepeunciure n1abopaTopHbIE CIIOCOOBI MOJIYYEHHS! BOJOPOAA, YKAXKHUTE YCIOBUS UX MPOBEIICHUSL.
343. Kak nony4aroT BogopoJi B IPOMBIIUIEHHOCTH W3 TIpupoHoro ra3za? Hanu-mmre ypaBHeHue peakuuu. Kakue ere
MPOMBIIIJICHHBIE CIIOCOOBI OTyYeHUS BOXOPOAA BB 3HaeTe?
344. Iepeuncaure Bce BO3MOXKHBIE CTEIIEHH OKUCIEHUS, KOTOPbIE MOXET MPOSIB-IATh BOJOPOJA B CBOUX COCIUHEHHSX.
Oxapakrepu3yiiTe ero XiMH4eCKyo IIPU-POY.
345. K xakomy kiaccy coequHEHHH OTHOCSTCS THAPHUAbI MeTauioB? Ha3zoBUTE THUIT XMMHUECKOW CBS3H B 3TUX COCTUHEHHSIX.
34e. Uro Takoe «rpemyumii» ra3z? Kakoe BemiecTBO moiydaeTcs IpH ero B3pbl-Be?Hamummmire ypaBHEHHE PEaKIHH.
347. ITpuBenure ypaBHEHHs peakUUi MOTy4eHHs XJIOPOBOAOPOJA, aMMHUAKa, METHIOBOTO CIHPTA C HCHOJIb30BAHUEM B
KadecTBE pearcHra BOJIOPO/Ia.
348. VkaxxuTe, Kakue CTENEHH OKUCIICHHs IPOSABIAIOT rajgoreHsl. IlpuBeaure npuMepsl COEIUHEHUN XJIOpa B 9THX CTEIEHSIX
OKHUCIICHUS U JlaiiTe UM Ha3Ba-HUs.YeM 0OBACHUTH OTINYKE B CTENEHAX OKUCIIeHUs Y propa?
349. Kak u3aMeHsIoTcs BOCCTaHOBHUTENbHBIC cBoWcTBA rajgoreHoB B psay HF- HCI - HBr-HI? Yem Bol Mmoxere 3T0 0OBSICHUTH?
350. Jlonumure peakiuio, ypaBHANTE U HA30BUTE I0JIy4YEHHBICTIPOLYKTHI:

Ca(OH)2+C12—
352. ITpuBenute hopmyiy kakoro-nmu6o coexunenus Cl+7u HazoBute ero. Onpe-zienure, MOXKET JIM OHO
OBITEBOCCTAHOBUTEIIEMIIIH IPOSIBIIATH OKUCIUTENEHO-BOCCTAHOBUTEIBHYIO IBOMCTBEHHOCTE. OTBET IOSICHUTE.
353. Kaxk pearnpyroT rajioreHsl ¢ a) ¢ MeTalmIaMy; 0) co CIOKHBIMHU BerecTBa-mMu? IlpuBenure ypaBHEHHS
COOTBETCTBYIOIUX PEAKLIUH.
354. Kax nposiBisiercst Bblcokast akTHBHOCTH (ropa? IloaTBepauTe COOTBETCTBY-IOIMMH YPaBHEHHUSIMU PEAKIHH.
355. Kaxk momygatoT xy10p B npomsInuieHHOCTH? [IprBeanTe ypaBHEHHE peakuuyl ITOMYYEeHHUs XJIopa B JTaOOpaTOpPHH.
356. Kaxk nomywatot Hon, ¢pTop u OpoM B MPOMBIIUICHHOCTH U B TabopaTopusx?
357. [IpuBeauTe Gopmyiy: a) 6epTOIETOBOIN cONK; 0) XJTOPHOBATUCTON KHMCJIOTHI; B) MoanAa Kamus. OnpenennTe, Kakue
CBOJCTBA - BOCCTAHOBHUTEJIHHBIC MJIM OKHCIHTEIBHBIC - XapaKTepHBI [UIS STHX COSTUHEHIH B PEaKIIHAX.
358. Ilepeuncnaure U Ha30BUTEKUCIOPOICOACPIKAIINE KUCIOTHl XJIOpa. YKAKUTE, KAK U3MEHSIOTCSA Y HUX KUCIIOTHBIE U

OKHCIIUTENIBHO - BOCCTAHOBUTEIbHBIC CBOMCTBA B 3aBUCUMOCTH OT CTEIICHH OKHCICHUS XJiopa.




359. Ilepeuncnure XapakrepHble CTEIEHU OKUCIEHHA p-31eMeHTOBVI rpynmsl. IIpuBenure npumepsl COeAUMHEHUH,
COOTBETCTBYIOIUX BCEM MEPEUHCIIEHHBIM CTEIIEHSM OKUCIIEHUS, HA30BUTE 3TH COETUHEHHS.

360. [epeunciure XapakTepHbIE CTEIICHH OKUCICHHS KUCIOpoJa U cepbl. Kak MOXHO OOBSCHHUTH HEMOTHYIO aHAJOTHIO B
CTEMCHSAX OKHUCIICHHS 3TUX JBYX 3JIe-MEHTOB?

361. [IpuBeauTe peakunu MOTYHEHHUS KUCIOpOJA U3 MEepPMaHraHaTa Kajius AByMs criocoOamu.

362. Harmmmmure peakiy noydeHus: KUCIOpoaa u3: a) OepToNeTOBON coiu; 0) MepoKCHIa BOIOPOAA.

363. O0mwscaute, MoxeT 11 H2S ObITh: a)okuciureneM; 0)BoccTaHoBUTENeM. [IpuBeuTe ypaBHEHUS COOTBETCTBYIONIHX
peaKiuii.

364. Kakumu cpoiicTBamu obnamaer cepHucrtas kuciora? [IpuBenure ypaBHEHUS COOTBETCTBYIOIIUX PEAKIIUM.

365. Kakoii HOH SBJISETCS OKHCIIHTENEM Y: a) pa30aBIeHHON CEpHOIN KUCIOTHI, 0)
KOHIIEHTPHPOBAHHOHN CepHOM KUCIOTH. OTBET MOATBEPAUTE COOTBETCTBYIO-IIIM YPAaBHEHUEM B3aHMMOJCHCTBUS CEPHOI KUCIOTHI C
Mg.

366. Kaxk pearmpyer cepHas KUCIOTa ¢ akKTHBHBIMH MeTayuiamu? [IpuBequTe ypaBHEHHS COOTBETCTBYFOLIMX PEAKIUH C
KOHIIEHTPHPOBaHHOH M pa30aBiIeH-HON CEpHON KHUCIOTOH.

367. Kaxk pearupyer cepras xucioTa (paz0aBieHHas U KOHLIEHTPUPOBAHHASA) C: a) MeJbo; 0) Kambiuem?

368. [NepeuncinTe XapakTepHbIC CTEIICHU OKUCICHUS aTOMOB a30Ta U ¢ocdopa. [IpuBenure npuMepsl COSIMHEHUN C STHMHU
CTETICHSIMH OKUCIICHUSI.

369. Oxapaxrepu3yiiTe amIoTpoIHbIe BHAON3MEHEHH (ocdopa.

370. OO0BbscHUTE MEXaHU3M 00pa30BaHMs KATHOHA aMMOHHUSL.

371. Hammmute npogyKTel TEPMUYECKOTO Pa3lIoKEHHs XJIOpUAa aMMOHHS, OOBSCHUTE 00PaTUMOCTh NPOTEKAHUS 3TOTO
mporecca.

372. Hanumute npoayKTsl TEPMUYECKOTO Pa3IOKEHHs HUTpaTa aMMOHMS, 00b-SICHUTE HEOOPaTUMOCTb IIPOTEKAaHUS 3TOTO
nporecca.

373. Kakue mpoaykrsl 00pa3yroTcsl IpH OKUCICHUW U MPH BOCCTAHOBICHWH a30THUCTON KUCIOTHI? [IpuBenuTe ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIIMH.

374. Kak 3aBucuT oxucnuTenpHasi CliocOOHOCTh a30THOW KHUCIOTHI OT ee KOHIeH-Tpaiu? Jlo KakuxX MpOIyKTOB OHa crocoOHa
BOCCTAHABIIMBAThCS B 3aBUCHMOCTH OT YCIIOBHIA?

375. 3aKOHYHTE YPaBHEHUS PEaKLIMN:

Cu+HNO3(pa36.)—

Cu+HNO3(koH11.)—

376. OxapakTepu3yiTe XUMHUYECKHE CBOICTBa OpTOPOCHOPHON KUCIOTHI. Hanmuimure MOJIeKyIsIpHbIC U MOHHBIC YPaBHCHHUS:
a) H3PO4+3NaOH—

0) H3PO4+2NaOH—

B) H3PO4+NaOH—

377. UYro Takoe xuakoe crewio? M3o0pa3ure ero xuMmueckyio (Gopmyiy. I'me ero npumersoT?

378. Oxapaxrepu3yiiTe anaoTpOIHbIE BHIOU3MEHEHUS YIIIEpOa.

379. O0BsicauTe HecrmocoOHocTh aToMOB C U Si K 00pa30BaHMIO OTPHIIATEILHBIX HOHOB. Kakas XUMHYeCKasi CBS3b
xapakrepHa 11 coequnenuit C u Si ?

380. CocraBpTe peakuuyl IOMydeHUs kapOoHaTa KaJdbLIUs M THAPOKapOOHATa KaJdbLUS M3 TMAPOKCHAA KaJIBITHS.

381. Hanummre cTpykTypHble GopMybl H30MEPHBIX YITIeBoa0pooB coctaBa COH14 u Ha3oBUTE UX. YKaXKHUTE U30MEPHI,
coJIieprKalliie TPETUYHBIE aATOMBI yT-JIepo/a.

382. Hanumure ypaBHeHUs peakuuil MOCIEN0BaTEIbHOIO OKUCIEHUSI METaHa XJIOPOM U Ha30BUTE BCE XJIOPIPOU3BOJHBIE.
383. IIpu nomoLy KaKUX PeakuUil MOXKHO OCYILECTBUTH CIEAYIOILUE IIPEBpAlle-HUA:

384. ITpu moMomM KakuX peakuuil MOKHO OCYIIECTBHTH CICAYIOIIUC IPEBPALICHU:

385. CKOJIbKO KHCJIOpOJia HEOOXOMMO JIJIsl CXKMTaHUSI MeTaHa: a) Maccol 4 r; 0) kommuecTBoM BermectBa 0,1 MoOIb; B)
oovemom 10 1?

386. Hanwummre cTpykrypHble GOpMyJbl H30MEPHBIX allMKINYECKHX YIieBoao-poJoB coctaBa C6H12 u Ha3oBUTE HX.

387. Kakue oneduHbl MOTYT OBITH MOJyYSHBI NMPH JACTHAPUPOBAHUU: &) W300y-TaHa; 0) AUMETHIITWIMETAaHa; B) 2-
METIINICHTAHa; T) TponaHa? Hamummre ux CTpyKTypHBIE (GOPMYIIBL.

388. Kakue yrineBomoposasl U B KAKOM KOJHYECTBE IOIYJalOTCS MpH Aeruapara-imu 10 kr: a) 3TUIOBOrO crupTta; 0)
MPOIUIIOBOTO CITUPTA?

389. CKOJIbKO TpaMMOB Opoma MOTYT MPHCOCTUHHTE: a) 2,8 T OyTeHa-2; 0) 3,5 r 3, S-qumermirekcena-1?

390. CKOJIBKO TPaMMOB TaJIOTCHONIPOM3BOAHOTO 00pa3yeTcs B pe3yJsIbTaTe B3a-MMOAEHCTBUS MpommieHa oobemoM 1,12 1 ¢
xj0poBoopoaom? BripazuTe pe-akuuio B CTPYKTYPHBIX hopMyIiaX, yIUTHIBas IPABHIO MapKOBHHKOBA.

391. Hanumure cTpykTypHbIe GOpMyIbL: a) 2-MeTHiI0yTaaueHa-1,3; 6) 2-mMetun-rekcaaueHa-1,5; B) 2,4-
JMUMETHINIEHTaIeHa-2,4; T) 2 - MeTUIIeHTaaueHa-1,3.

392. HazoBute yrnesonopoas:

393. Hammmute cTpykrypHbIe (POPMYIIBI H30MEPHBIX AUCHOBBIX yrieBogoponoB CSHS u HasoBute ux. OOpaTuTe BHUMaHUE
Ha IFC-TPaHC-U30MEPHIO.

394. Hammmure ypaBHEHHS B3aMOJICHCTBHSA 2-MeTHINIEHTaaAneHa-1,3: a) ¢ O6po-mom; 6) ¢ OPOMOBOZOPOIOM.

39s. [IpuBeauTe cxeMy TEXHHYECKOTO IMOMY4YEHMs AWBUHMIA 1O crocoly Jlebe-neBa. YKaKUTE YCIOBHUS PEaKUUH.

396. Hanwmure cTpykTypHble GOpMYJIBL: @) alleTwieHa; 0) 2,5-TMMeTHII- TeKCH-Ha-3; B)3,4-auMeTHineHTuHa-1; r) 2,2,5-
TPUMETHITEKCHHA-3; 1) 2,7-Tu-MEeTWIOKTHHA-3; €) 3,3-muMeTmnOyTuHa-1; k) 3-MeTunrekcaauHa-1,5.

397. Hcnonp3yiiTe NpONUIOBBIA CIMPT AJIA MOJIyYEHHs METHIALETUIICHA.

398. Hanwmure cTpykTypHbIe (GOpMYJIBI: a) METHINUKIONEeHTaHa; 0) 1,2-TUMeTHII-IIMKIOTeKCcaHa; B) 3-3THIMKIOTEKCEHa; T)
2-METHIIIUKIOTEKCaHa; 1) 3-OpoM-IIMKIOTeKCaHOHA; €) IIMKIONIEHTIIAMIHA; XK) 2-METHIIHKIO0YTaHKapOOHOBOW KHCIIOTHI.

399. Hammmmure peakiuyn 6poMHpOBaHNS, HUTPOBAHUS, CyTb(HPOBAHNUS:

a) Tomyona; 0) oTHIOEeH30a; B) HUTPOOEH30a.




400. Hanumute cTpykrypHble ¢opMymsl: a) 2-MeTun-3-3tunbensona; 6) 1,3,5-tpu-metunbensona; B) 1-metun-4-
n300yTHI0eH30M4; T) 1,4-IMH30IpOoNMUIOeH-3011a.

6.2. TeMbl nUCbMEHHBIX padoT

HanmeHnoBaHue 1a00paTOpPHBIX paboT

OnpezneneHye 3HTANBINY PeakUy HeWTpanu3anuu. CKOpoCTbh XUMUYECKUX PEaKUUil 1 XUMUYECKOE PABHOBECUE
Peakuuu oKuCIEHUSA-BOCCTAHOBIICHUS

H3y4yenue cBOICTB NpeeabHBIX YIIEBOJOPOIOB

KontponsHas pabota cTyZeHTOB 3a09HOH (HOPMBI 00y IEHUS

Kontponsnas pabora (KP) conepxut uHIMBUAYaTbHbIE 3aJaHHS.

TpeboBanus 1o BeimogHeHHI0 KP:

1. KonTponbHas paboTa CTYZACHTOB 3209HON (OPMBI 0OYIEHHsI COCTOUT U3 12 3aad, OXBATHIBAIOIIUX MOIHBINA KypC NUCIUILIHHEL, U
BBITOJTHSETCS TI0 OJJHOMY U3 YKa3aHHBIX BapHaHTOB. BEIOOp BapuaHTa onpenenseTcst AByMs IOCIEAHUMH HU(paMu 3a4eTHOM
KHIKKA CTYACHTA.

2. 3agaun KP n0mKHBI IMETh T€ HOMEPa, 10T KOTOPBIMH OHH CTOSIT B TOCOOUH. Y CIIOBHUS 33124 HEOOXOIUMO ITEePENrChIBATh
MOJTHOCTBIO.

3. Pemtenne 3a1aun JOMKHO OBITH YETKO OOOCHOBAHO C MCIIOJIbL30BAHUEM 3aKOHOB U ITOJ0KEHUNM XUMUH.

4. I1py HEOOXOTMMOCTH PELICHHE CIEIYeT MOSCHUTH YEPTEKOM.

CrpyKTypa KOHTPOIBHON paboThI:

* TuTynpHBIN THCT

* YcioBusl 3aa4 B COOTBETCTBUM ¢ BapuaHToM KP

* HeoOxoauMele uepTex, rpauKi ¢ MOSICHEHUSIMH B COOTBETCTBHH C yCIOBHEM 33a4H
* Pemienus ¢ nosicHeHUsIMU

* OtBeT

KonTtponsHas paboTa BEIIOTHAIOTCS CTYICHTOM CAMOCTOSITEIFHO B COOTBETCTBHHU C HHIMBUAYaIbHBIM 3aJaHUEM, C TIOIHBIM
yKa3aHHEM Ha THTYJIHOM JIMCTe (paMHIINK, MIMEHH, OTYECTBA, II0CJIE YETO MEPEA0TCs B ICKaHAT CBOETo (akynbTera. B nexanare
OHH PETHCTPHUPYIOTCA ¥ IOCTYMA0T Ha Kadenpy. [To pesynaprataM NpoBepKd KOHTPOIBHOH pabOTHI MPETIOAaBaTellb JaeT PELECH3NIO
C 3aKTI0YEHHUEM, YTO JaHHAas paboTa 3aYTeHa WM He 3a4TeHa. PerieH3ns nepenaercs B AeKaHAT U CIIy>KUT OCHOBAaHUEM IS JIOITyCKa
CTYJICHTa K 3a4eTy MJIU 9K3aMeHy.

6.3. IIpouenypa oueHuBaHUSs

Otuerka chOpMUPOBAHHOCTH KOMIETEHIMI y 00y4YaOIIMXCsl U BBICTABICHHE OLICHKH M0 TUCIMILUTHHE BEACTCS CIIEAYIOIIUM
00pa3oM : IS CTyIEHTOB 3209HOM U OYHO-3209HOM (HOPMBI OOYUICHHS OIEHUBASTCS 0 MATHOAUTHHOM IIKAJIe, OIEHKAMHU
COTIIMYHOY, «XOPOLIOY», KYIOBICTBOPHTEIHHOY, KHEYIOBICTBOPUTEIBHOY / «3aUTCHO» HIIH «HE 3a4TCHON.

6.4. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

ITo qucuumnuHe Xumust
Ortuer no nabopatopusM pabotam. KonrponsHas pabora.
HWroroseiii koHTpoab (MK) — sk3ameH.




7. YHEBHO-METOUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1. PexoMeHnayemasi 1uTeparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarenscTBO, TOI

JI1.1 |IIstauusiHa E.B., Xumust: yaeOHoe TTocoOue IS CTYACHTOB HaIPaBICHHS Hosouepxacck, 2016,
Jposososzosa T.H., "Texnocdepnas 6e3omacHocTs" npoduis "Iloxapras http://biblio.dongau.ru/MegaPr
Hsamopa B.B. 6e3omacHOCTh" oNIMI/UserEntry?

Action=Link FindDoc&id=91
52&idb=0

JI1.2 | CysopoB A. B., OO0mas xuMusi: yaeOHHK Cankr-IletepOypr: Xumuznar,
Huxonsckuii A. B. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. JlonoJHUTENbHAS JIMTEPATypa
ABTOpBI, COCTaBUTENIN 3ariaBue W3natenscTBo, ron

JI2.1 |Mlanamosa O.1O., Xumusi: COOPHHK 32189 JUTsI CAMOCTOSITETIbHOM pabOoThI Hosouepxacck, 2018,

Jposososzosa T.H. CTYZEHTOB [BCceX HApaBICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0

JI2.2 | ApoBoBo3osa T.1., Xumusi: 1a00paTOPHBIN MPAKTUKYM JUIS CTYJEHTOB BCEX Hogouepxkacck, 2018,
[Hanamosa O.10., HAaIpaBJICHUN http://biblio.dongau.ru/MegaPr
[Tataunbaa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&idb=0

JI2.3 | Amapues A. U., Xumust : COOPHUK 3a]1a4 ¥ YIPaKHEHHI: yueOHO-METOANYECKOe Hoocubupck:

KazakoBa A. A. rnocooue HoBocubupckuii
rOCyZapCTBEHHBIN
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.4 |IIataunsaa E.B. Xumus (CrenuanbHbIe pa3ziensl): 1a00paTopHBIif npakTukyM it | HoBouepkacck, 2023,

CTyZeHTOB HanpaBieHuit « TexHochepHas 6e30MacHOCThY, http://biblio.dongau.ru/MegaPr
«Hedterazosoe memo» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. MeTtonuueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI

JI3.1 |HoBouepk. HHX.- XuaMUS: METOJUUECKHE YKa3aHHs IO TOATOTOBKE K TEKYILIEMY HoBouepxacck, 2019,

MEJHOP. UH-T KOHTPOJTIO JIJISl CTY/ICHTOB BCEX HANpPaBJICHUN http://biblio.dongau.ru/MegaPr

Jouckoit I'AY ; cocr. oNIMI/UserEntry?

O.10. IlTanamosa Action=Link FindDoc&id=29
9150&idb=0

JI3.2 | HoBo4epk. HHX.- XuMHS: METOJI. YKa3aHHUS 0 U3YyY. Kypca M BBITIOJN. KOHTP. Hosouepkacck, 2023,

MEJIAOp. WH-T paboThI I CTyA. 3a04. GopMbl 00y4. Hampasi. "Texnocdepras | http://biblio.dongau.ru/MegaPr
Houckoit AV ; cocrt.: |6e3zomanocts", "Hedreraszosoe neno"” oNIMI/UserEntry?
E.B. IlaTaunpina, Action=Link FindDoc&id=42
0.10. lanamosa, 9090&idb=0
N.A. Jlyranckas
7.2. Ilepeyens pecypcoB HHGOPMAIMOHHO-Te1eKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 http://www.chem.msu.su/rus/elibrary/
7.3 IlepeveHb MPOrpaMMHOI0 00ecTedeH s
7.3.1 Yandex browser
7.3.2 Microsoft Teams [IpenocrasnsieTcs 6ecriaTHO




733 ITporpammHas cucteMa it 0OHapyXeHUs TeKCTOBBIX | JInnensuonHsli qorosop Ne 8047 ot 30.01.2024 .. AO
3aMMCTBOBaHUH B y4eOHBIX M HAY4HBIX paboTax «AHTHILIATHATY

«Antumnaruar. BY3» (uHTepHEeT-Bepcus);Momyis
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aMMCTBOBAHUH B OTKPBITBIX UCTOUHHUKAX CETU

HUHTEPHET
7.4 llepeyeHb HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr manaeix OO0 Hay4Hnas aneKkTpoHHasS http://elibrary.ru/
6ubmmoTexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO Y JISA)

8.1 2313 CrnennambHOE TOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMUI
CpeACTBaMu O0YYCHHUsI, CIyKAIIUMHU JIJIsI IPEICTABICHHS HH(QOPMAIIIK OOJBIION ayTUTOPHH:
Habop neMOHCTpalMoHHOTO 000pyI0BaHUs (MIEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., o5kpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAHBIE TocoOomns — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpemogaBarens.

8.2 2321 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

CpencTBaMK 00YYEHHsI, CIy KaIllUMH JJIsI IPEICTaBIeHHs HH(opMaln ayauTopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPESHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HaNIAAHBIE TOCOOHS — 9 mmT.;
Hocka - 1 mT.; Paboune mecra cryaenTo; Pabodee mecto mpermnonaBaress.

8.3 2102 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHATM3UPOBAHHON MeOEIbI0 M TEXHUYESCKUMU
CpencTBaMH O0YYEHHS, CIy KaIllUMH JJIsI IPEICTABICHI HH(QOPMAIIH OOJBIION ay TUTOPHH:
Habop neMoHCcTparmoHHOT0 060pyI0BaHNUs (IEPEHOCHOM): 9KpaH - | WIT., mpoekTop - | mT., HeTOyK
- 1 mt.; Ammapat TBO — lmr.; Annmapat TB3 — 1 wt.; [linta snexkrpudeckas — 1 mr.; [lnura
HarpesatenbHas ES-HA3040 — 1 wr.; Nazoananuzarop ['XI1-3M — 1 wt.; OrHerymmrens — 1 mr.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX IS
BBIITOJTHEHHS JIAOOPATOPHBIX paboT; AmnTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jlocka MarHUTHO-MapkepHast - 1it.; CymibHblil mikag - 1mt.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MIperoiaBaTeds.

8.4 2305 INomeneHne yKOMIUIEKTOBAHO CIICIIAIN3NPOBAHHON MEOETBI0 M TEXHUIECKUMH CPEICTBAMH
00y4eHHs, CIy KaIllUMHU JUTS TIpeICTaBlIeHus HHYOPMAIMY 1 OCHAIIIEHO KOMIIBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO MOAKITIOUCHUS K ceTH «MHTepHeT» 1 00ecreueHneM JI0CTyIa B SJIEKTPOHHYTO
nHpopMannoHHO-00pa3zoBaTensHyTo cpexy HUMU Jlonckoit TAY: Kommsioteps: Mapok: Intel
Celeron 430 — 1 wr.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbaas 6ubnnorexa;

Cromnel kommbloTepHble — 6 T.; Cron-tymba — 5 mr.; Crynbst — 16 mr.; TemaTHueckue IaKaThl
—5mr.; Jocka— 1 mr.; PabGoume mecta ctynenToB; Pabodee MecTo mpenogaBaTes.

9. METOUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JUCHUTIINHBI (MOAY JIS)

1. Meronu4eckre peKOMEHAAINH M0 OPTaHU3AIUN CAMOCTOSITENbHOM paboThl o0yyaromuxcst B HUMU ITAY [DnexrpoHHbIH
pecypc] : (BBeq. B neiictBue npukasom aupekropa Nel06 ot 19 utons 2015r.) / HoBouepk. urk.-menuop. uH-T JoHckoii AV .-
OnekrpoH. naH.- HoBouepkacck, 2015.

2. Tlonoxxenue o Tekymeit arrecrarun odydaromuxcs B HUMU [ITAY [DnexrpoHHbIil pecype] (BBeleHO B IeHCTBHE MPUKA30M
qupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. umxk.-menuop. uH-T JloHckoi AV .-Onexrpon. nan.- HoBouepkacck, 2015.-
Pexxum mocrtyma: http://www.ngma.su - 20.08.2016.

3. TunoBsle HOPMBI TUTYIBHBIX JINCTOB TEKCTOBOH JOKYMEHTAIINH, BEITOIHIEMOH CTYIEHTaMH B YIeOHOM Tporiecce
[Dnexrponnstii pecype] / HoBouepk. umk.-menmuop. uH-T JloHckoit [AY.-Dnexrpon. aaH.- HoBouepkacck, 2015.- Pexum gocryna:
http://www.ngma.su

4. Tonoxenne o GOHJE OLIEHOYHBIX CPENICTB [ DICKTPOHHBIA pecypc] : (mpuHATO pemenneM Ydenoro coeta HUMU JITAY Ne3 ot
27.06.2014r) / HoBouepk. mHx.-Menuop. uH-T JJorckoit [AY .-Onekrpon.nan.- HoBouepkacck, 2014.- Pexxum mpoctyma:
http://www.ngma.su

5. TlonoxxeHue 0 MPOMEKYTOUHON aTTECTALUH 00YYAIOIIUXCS 10 IPOrpaMMaM BBICIIEro 00pa3oBaHus [ DJIEKTPOHHBIH pecypc]
(BBeneHo B neiicTeue npukasoM aupekropa HUMMU Jlonckoit TAY Ne3-OJ1 ot 18 sHBapst 2018 1.) / HOBOUepK. MHX.-MEIHOpP. HH-T
Houckoit [AY.-Dnexrpon. nan. - HoBouepkacck, 2018.

6. IlatauneiHa, E.B. Xumus: yaeOHoe mocobue Ajist CTyAeHTOB HampasieHus "TexHocgepHas Oe3onacHocTs" npoduip "[loxapHas
oe3onmacHocts" / E. B. Ilataunpina, T. U. IpoBoBo3oBa, B. B. JIsatopa ; Hoouepk.umxk.-menuop. uH-T JICAY. - HoBouepkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A . XuMus:Kypc JeKIuit Ui cTyJeHTOB HanpasieHus "TexHocdepHas 6e30macHOCTD"

/ W. A. JIyranckas, E. B. ITlataunbina ; HoBouepk. nmxk.-menuop. uH-T JICAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. JIpoBoBo3oBa, T.. XumMus: 1abopaTOpHBII MPAKTHKYM JUIS CTYACHTOB Bcex Hanpasienuii / T. W.JIpoBoBo3osa, O. IO.
[MMamamoga, E. B. ITarannsiaa ; HoBouepk. uHx.-menuop. uH-T JJorckoii [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. Manamoga, O.Y0. Xumus [Dnexrponnsiii pecypc] :COOpHUK 3a1a4 A1 CAMOCTOATENBHONM PabOThI CTYAEHTOB (BCeX
Hanpasienuit) / O.10. llanamosa; T.U. IpoBoBo3oBa; HoBouepk, nHx.-menuop. uH-T JITAY. Hoouepkacck, 2018. —
http://www.ngma.su
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