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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
Henens 13 3/6
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 : ymeer 06pabaTbiBaTh pe3yJIbTaThl HAYYHO-HUCCIIEI0BATEIBCKON ICSITEIBHOCTH, HCIIONIB3YsI 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 JI.1J12.1 0
1 /UM HAyYHOU JINTEPaTyphI; OIIK-4.2 JI2.2J12.3
OCBOGHHE Pa3JIesIoB, TEM, OIlK-4.3 J12.4J13.1
OTPA’KEHHBIX B 3K3AMEHAIIMOHHBIX OIIK-1.1 JI3.2
BOTPOCAaX, HO HE PACCMOTPEHHBIX OIlK-1.2 21
B XOJI€ ayIMTOPHBIX U OIIK-1.4
MIPAKTHYECKAX 3aHATHH
/Cp/
Paznen 2. CTpoeHue aToma.
Ilepnonnyeckas cucrema
syemenToB J[.U.MenneseeBa
2.1 Crpoenune aroma. CoBpeMeHHast 2 1 OIIK-4.1 JI.1J12.1 0
MOJIEJIb COCTOSIHHSI SJICKTPOHA B OIIK-4.2 J2.2J12.3
aToMe. DIEKTPOHHbBIE 000JIOYKH B OIlK-4.3 J12.4J13.1
atome. KBaHTOBBIE HHCTA. OIIK-1.1 JI3.2
Hpunnun [Haynu. [pasuio XyHaa. OIIK-1.2 o1
ITepuoguueckuii 3axkon JI.1. OIIK-1.4
MeHnzneneesa B CBETE COBPEMEHHON
Teopuu cTpoeHus aroma. /JIex/
2.2 MOATOTOBKA K JIEKIIMOHHBIM, 2 10 OIIK-4.1 JI1.1J12.1 0
MPaKTHYECKHUM, JTAOOPATOPHBIM OIlK-4.2 J2.2J12.3
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-4.3 J12.4J13.1
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 JI3.2
OIIK-1.2 31
OIIK-1.4
Paznen 3. Xumuueckasi cBfI3b U
CTpOEeHHE MOJIEKYJI
3.1 XumMuyeckas CBA3b U CTPOECHUE 2 1 OIIK-4.1 JI.1J12.1 0
MOJICKY L. OIlK-4.2 JI2.2J12.3
THITBI XUMUYECKOM CBSI3H: OIIK-4.3 JI2.4J13.1
KOBaJICHTHAsI, HOHHAS, OIIK-1.1 JI3.2
BOJIOPOJIHASI, METAJITUUECKas. OIIK-1.2 21
Crpoenue moleky. BisHue Tumna OIIK-1.4
XAMHUYECKOH CBSI3M Ha CBOMCTBa
BELIECTB.
/J1ex/




32 MOJITOTOBKA K JICKIIHOHHBIM, 10 OIIK-4.1 JI1.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 J12.4J13.1
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI3.2
OIIK-1.2 21
OIIK-1.4

Pa3znes 4. 3akoHoMepHOCTH

NMPOTEeKAHUS XUMUYECKUX

Npo1eccoB. JHePreTUKa

XMMHYECKHX NPOLeCcCoB.

CKopocTh XUMHYECKHX PeaKIuii

U XHMHYeCKoe paBHOBecHe

4.1 OHepreTuka XMMUYECKUX 1 OIIK-4.1 J1.1J12.1
MPOLIECCOB. XUMHUYECKast OIIK-4.2 J2.2J12.3
KUHETUKa DHEPreTU4ecKue OIIK-4.3 J12.4J13.1
3¢ EKTHI XUMUYECKUX PEAKIIHH. OIIK-1.1 JI3.2
BuyTpenHss sHeprus u OIIK-1.2 o1
sHTanbnus. TepMmoxumusi. 3aKoH OIIK-1.4
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 JI.1J12.1
peaKiuy HeHTpamu3aluu OIIK-4.2 J2.2J12.3
2.CKOpOCTh XUMHYECKUX peaKLuit OIIK-4.3 J12.4J13.1
W XUMHUYECKOE PAaBHOBECHE OIIK-1.1 JI3.2
/J1a6/ OIIK-1.2 21

OIIK-1.4

4.3 DHepreTuka XUMHYECKUX 1 OIIK-4.1 JIL.1J12.1
npoueccoB. Pacyer sHTaNBINN OIlK-4.2 J2.2J12.3
XUMHUYECKUX PEaKIi. OIIK-4.3 J12.4J13.1

OIIK-1.1 JI3.2
Mp/ OIIK-1.2 31
OIIK-1.4
4.4 TOJTOTOBKA K JIEKIIUOHHBIM, 15 OIlK-4.1 JIL.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATUSAM, PELIEHNUE TUIIOBBIX OIIK-4.3 J12.4J13.1
CHUTYaIOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI3.2
OIIK-1.2 21
OIIK-1.4

Pa3zpea 5. O0mas

XapaKTepHCTHKA PAacTBOPOB

5.1 OO0mast xapaKkTepuCcTHKa 2 OIIK-4.1 JIT.1J12.1
PacTBOPOB. OIIK-4.2 J2.2J12.3
CriocoObI BEIpa)KEHHS COCTaBa OIlK-4.3 J12.4J13.1
pactBopoB. PUBUKO-XUMHUYECKHE OIIK-1.1 JI3.2
CBOIICTBa pacTBOPOB HE OIIK-1.2 21
3JICKTPOJUTOB U AJIEKTPOJIUTOB. OIIK-1.4
3axon BanT-T'odda u Payms.

(AHanmM3 KOHKPETHBIX CUTyanuii)
/JTex/

5.2 OO01as XxapaKTepuCTHKa 1 OIIK-4.1 JIL.1JI2.1
pactBopoB. Pacyer koHIIEHTpauu OIlK-4.2 J2.2J12.3
pacTBOpOB. OIlK-4.3 J12.4J13.1
CBoiicTBa pacTBOPOB (perIeHe OIIK-1.1 JI3.2
CUTYallMOHHBIX 3a]1a4). OIIK-1.2 21
/Mp/ OIIK-1.4




5.3 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 J12.4J13.1
CUTYalLlMOHHBIX 3aJ1a4 OIIK-1.1 JI3.2

OIIK-1.2 21
/Cp/ OIIK-1.4
Pa3znes 6. PacTtBopsl
3JIeKTPOJINTOB

6.1 PacTBOpBI 371€KTPOIUTOB. 1 OIlK-4.1 JIL.1J12.1
DeKTpoNuTHYeCKas OIIK-4.2 J2.2J12.3
muccormanys. Kinaccudukarus OIlK-4.3 J12.4J13.1
3JIEKTPOIUTOB. Teopus CUIBbHBIX OIlK-1.1 JI3.2
JJIEKTPOSIUTOB. 3aKOH Pa30aBICHUS OIIK-1.2 31
OctBanpna. ['maponus coneit OIIK-1.4

/J1ex/

6.2 MOATOTOBKA K JIEKIIMOHHBIM, 15 OIIK-4.1 JI1.1J12.1
MIPaKTUYECKUM, TaOOPaTOPHBIM OIIK-4.2 J12.2J12.3
3aHATHSM, PEIICHUE TUITOBBIX OIlK-4.3 J12.4J13.1
CUTYallMOHHBIX 3aJa4 OIIK-1.1 JI3.2

/Cp/ OIIK-1.2 31
OIIK-1.4

Pazgen 7. lucniepcHbie CHCTEMBbI

U KOJIOMHbIE PACTBOPHI

7.1 MOATOTOBKA K JICKLIMOHHBIM, 20 OIIK-4.1 JI1.1J12.1
MIPaKTUIECKUM, TaOOPaTOPHBIM OIIK-4.2 JI2.2J12.3
3aHATHUM, PELICHUE TUTIOBBIX OIIK-4.3 J12.4J13.1
CUTYallMOHHBIX 33124 OIIK-1.1 JI3.2

OIIK-1.2 21
/Cp/ OIIK-1.4
Pazgen 8. OkuciaureabHO-
BOCCTAHOBHMTE/IbHbIE PeaKIUH.
OcHOBBI 2J1eKTPOXUMHUH

8.1 OCHOBBI JIEKTPOXUMUH. 1 OIlK-4.1 JIT.1J12.1
CocTaBieHNE OKHCIUTENbHO- OIIK-4.2 J2.2J12.3
BOCCTAHOBUTENbHBIX OIIK-4.3 J12.4J13.1
peakiuii. DIeKTpoIIn3 paciiaBoB OIIK-1.1 JI3.2
U pacTBOPOB OIIK-1.2 21

Mp/ OIIK-1.4

8.2 Peakuuu okucieHus- 2 OIIK-4.1 JI1.1J12.1

BoccTaHOBJIEHUS /J1ab/ OIIK-4.2 J12.2712.3
OIIK-4.3 J12.4J13.1
OIIK-1.1 JI3.2
OIIK-1.2 31
OIIK-1.4

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 J2.4 J12.5
ayAUTOPHBIX U MPAKTAYE-CKUX OIIK-1.2 JI2.6J13.1
3aHSITHIA; COCTaBIICHUE OIlK-1.4 JI3.2
JUTEpaTypHBIX 0030POB; pEIICHUE 91
TUTIOBBIX CUTYaIIHOHHBIX
3amaua /Cp/

Paznen 9. Koppo3ust meTanioB

9.1 MOJITOTOBKA K JICKIIHOHHBIM, 15 OIIK-4.1 JI1.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 J12.4J13.1
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI3.2

OIIK-1.2 o1
OIIK-1.4

Pa3znen 10. Ctpoenne
OPraHUYeCcKUX COeHMHEHHU M.
IpenejabHbIe YIiIeBOIOPOAbI




10.1 1. Teopust XMMUYECKOTO CTPOCHUS 2 OIIK-4.1 J1.1J12.1
OpPraHUYECKHUX COCIMHEHUH. OIIK-4.2 J2.2
DNEeKTpOHHOE U OIlK-4.3 J12.4J13.1
NIPOCTPAHCTBEHHOE CTPOCHUE OIIK-1.1 JI3.2
OpPraHUYECKUX COEANHEHUH. OIIK-1.2 21
IIpenenvHbIC YIIIEBOAOPOIBI. OIIK-1.4
Crpoenue. M3omepus. CBoiicTa.

IIpumenenue.
/J1ex/

10.2 N3yueHne cBONCTB MpeaenbHbIX 2 OIIK-4.1 JIL.1J12.1

yrieBogopooB /J1a6/ OIIK-4.2 J12.2712.3
OIIK-4.3 J12.4J13.1
OIIK-1.1 JI3.2
OIIK-1.2 21
OIIK-1.4
10.3 TIOJTrOTOBKA K JIEKIIUOHHBIM, 10 OIIK-4.1 JIL.1J12.1
MIPAKTUYECKUM, TaOOpaTOPHBIM OIIK-4.2 2.2
3aHATHSIM, PEIICHUE TUITOBBIX OIlK-4.3 J12.4J13.1
CHUTYaIOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI3.2
OIIK-1.2 21
OIIK-1.4

Paznen 11. HenpeneibHbie

YIJ1€BOAOPOABI
11.1 MOJITOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JIT.1J12.1
MIPAKTUYECKUM, TaOOpaTOPHBIM OIIK-4.2 2.2
3aHITHSIM, PEIICHUE TUITOBBIX OIIK-4.3 JI12.4713.1
CHUTYaITHOHHBIX 3a71a4 /Cp/ OIIK-1.1 JI3.2
OIIK-1.2 21
OIIK-1.4

Paznen 12. CnupThl, aabaeruabl

U KeTOHbI, KAPOOHOBbIE

KHCJIOTBI

12.1 CrupTsl, aTbAETH/B U KETOHBI, 1 OIIK-4.1 JI1.1J12.1
KapOOHOBBIE KHCIIOTHI. OIIK-4.2 J2.2J12.3
XapakrepHble XUMU- OIlK-4.3 J12.4J13.1
YECKUE PEAKIUHU. OIIK-1.1 JI3.2

Mp/ OIIK-1.2 21
OIIK-1.4
12.2 TOATOTOBKA K JICKIIMOHHBIM, 15 OIlK-4.1 JIT.1J12.1
MIPAKTHYECKUM, JTA00paTOPHBIM OIIK-4.2 JI2.2J12.3
3aHATHUSIM, PELLIEHUE TUIIOBBIX OIlK-4.3 JI2.4J13.1
CUTYaIMOHHBIX 331a4 /Cp/ OIIK-1.1 JI3.2
OIIK-1.2 21
OIIK-1.4

Paznen 13. ApomaTuueckue

YIJ1€BOAOPOABI

13.1 W3Y4YCHHE TEOPETHUECKOTO 10 OIlK-4.1 JIL.1JI2.1
Marepuana, MoAroToBka K OIIK-4.2 J2.2J12.3
JIEKIIUOHHBIM, IPAKTUYECKUM, OIlK-4.3 JI2.4713.1
71a00paTOPHBIM 3aHATHAM, OIlK-1.1 JI3.2
pElICHNE TUIIOBBIX CUTYaI[MOHHBIX OIIK-1.2
3amaua /Cp/ OIIK-1.4
Pazpnen 14. Cioxuble 3¢gupsl,

SKUPbI. YTJIeBOIbI

14.1 MOJArOTOBKA K JICKIIMOHHBIM, 10 OIIK-4.1 JI1.1J12.1
MIPaKTHYECKHUM, JTAa0OpaTOPHBIM OIlK-4.2 J2.2J12.3
3aHATHSIM, PEILIEHUE TUITOBBIX OIIK-4.3 JI2.4713.1
CUTYallMOHHBIX 3a7a4 /Cp/ OIIK-1.1 JI3.2

OIIK-1.2 31
OIIK-1.4

Pa3znea 15. Beaxu. Ilonumepsl




15.1 MOJITOTOBKA K JICKIIHOHHBIM, OIIK-4.1 JI1.1J12.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-4.2 J2.2J12.3
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-4.3 J12.4J13.1
CHTYaIHOHHBIX 3a1a4 /Cp/ OIIK-1.1 JI3.2

OIIK-1.2 31
OIIK-1.4
Paznes 16. Kourpoan

16.1 ITonroToBka k 9k3aMeHy /DK3amMeH/ OIIK-4.1 JI1.1J12.1
OIIK-4.2 J12.2712.3
OIIK-4.3 J12.4713.1
OIIK-1.1 JI3.2
OIIK-1.2 31
OIIK-1.4

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 BOIPOCOB, OXBATHIBAIOLINX KypC JUCIUILUIMHBI, U BBINOIHACTCS 10 OXHOMY U3 yKa3aHHBIX BapuaHTOB. IlepedeHn
BapHaHTOB 3aJJaHUi KOHTPOJILHON PabOThI, METOMKA €€ BHIIOIHEHUS M HEOOXOIMMast JINTEpaTypa MPUBEICHBI B METOINUECKHX
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, BKIIOYAOIIAs 3a/1auy BapuanTa 12 B rabnuue 2.

Ne Bapu-anra Homepa 3aganuii KOHTPOIBHOH pabOTHI

Homepa Tem KOHTpOJILHOM pabOoThI

1 2 3 4 5 6 7 8 9 10 11 12
1 11 28 41 62 87 107 122 144 163 181 192

202 221 243 262 283 306




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

210

214
16
217
18
201

205

212

215
19
220
17
203

207

208
14
216
20
204

209
13
213

218
12
206
10
211
15
219

202
14
213

220
12
209
19
214

201

203

207
11
210

215
15
218

204
20
208

211
13
216

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

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

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

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

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

125

129

134

138

123

133

139

121

127

124

130

135

140

126

131

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

151

156

158

141

149

154

142

155

145

152

143

146

157

147

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

169

173

176

180

161

170

165

174

177

162

171

164

175

178

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

184

188

190

182

185

189

183

186

187

181

184

187

182

188

183

185

189

186

190

182

188

183

185

181

186

189

184

187

190

182

185

183

188

190

195

200

191

196

197

193

198

194

199

191

196

192

197

193

198

194

199

195

200

192

194

198

191

197

193

200

199

195

196

191

195

197

192

198




36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

205
16
212
18
217
10
206
17
219

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209
202
19

203
205
210

14
211

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

13
248
47
253
58
247
60
259
45
254
51
244
42
241
57
260
48
242
41
253
49
256
55
243
58
248
60
251
44
254
43
255
52
245
56
249
59
252
45
257
46
246
50
247
53
258
47
250
54
259
48
242
53
254
47
247
41
243
56
241
59
250
49
255
60
259
43
256

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

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

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

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

137
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70 16 39 50 74 84 119 133 155 171 186 196

217 232 246 280 283 307

71 17 23 54 77 89 103 138 143 176 181 191
220 234 260 264 289 302

72 3 29 55 80 93 112 123 154 168 187 197
204 223 244 274 295 315

73 8 32 42 63 96 113 130 160 162 182 192
206 228 253 268 285 319

74 5 35 51 64 83 104 139 147 165 188 198
212 224 248 276 292 303

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

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

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

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

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

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

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

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

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

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

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

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

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

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

&9 2 31 58 72 82 101 133 150 162 184 194
205 235 257 280 299 314

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

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

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

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

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

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

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

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

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

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

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

[lepeuens BOMPOCOB KOHTPOJIBHOI PabOTHI

L. UYro Ha3bIBaeTCs SKBHBAICHTOM 3yeMeHTa? UTo Takoe SKBHBAJICHTHAs Macca? DKBHBAJICHTHBIH 00beM? PaccunTarh

SKBUBAJIEHTHBIE MACCHI YIJIEPOJIa, UCXO/IS M3 COCTaBa OKCHJIA U TUOKCHA YITIEpOIa.

2. Uro Ha3bIBAa€TCs SKBUBAJIEHTOM CIIOXKHOrO BellecTBa? Kak ompenemnstorcs 3KBUBAJIICHTHBIE MACChl OKCHUIOB? OCHOBaHMN?

Brruncnuts SKkBUBaNIeHTHBIE Macchl OKkeuaoB amomMuausa Al203 u xpoma CrO3, runpoxcunoB ammonuss NH4OH u 6apus Ba(OH)2.




3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CIIOXKHOTO BemlecTBa? Kak ompenenstorcsi SKBUBaJIeHTHbIE Macchl kuciot? Comeii?
BbIunciuTh SKBHBaJICHTHBIE Macchl ochoproit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amromununs Al2(SO4)
3 u pocdara kamsiys Ca3(PO4)2.

4. BbruncnnTh SKBUBAJICHTHYIO MACCy OCHOBAHHSA, 3Has, 9TO 2 T €ro B3aMMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHol
kucnotel HCL

5. BbIuncnnTh aTOMHYIO MaccCy JBYXBAaJEHTHOTO 3JIEMEHTA, 3Has, YTO €ro COeJUHEHHE C BOAOPOJIOM CO-AEPKHT 5,88 %
BOZOPOA.

6. BbIuncIuTh aTOMHYIO MACCy YEeTBIPEXBAJIICHTHOTO 3JIEMEHTa, 3Has, YTO ero oxcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuna ABYXBal€HTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHbI 3KBHUBAJIEHTHBIE MAacChl OKCU/Ia, METaJl1a, aTOMHas Macca Metaa? Kakoil 3to Metamn?

8. Ha pactBopenue 8,43 r meramna morpeboBasiocs 7,35 r cepHO# KucIOTH. ONpenesnuTh 3KBUBATEHTHYI0 Maccy MeTaiia
1 00beM BBLAETHUBIIETOCS BOJOPOAA (YCIOBHSI HOPMAJIbHBIE).

9. OmnpenenuTs SKBUBAIECHTHYIO MacCy U Ha3BaHUE ABYXBAaJIEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITECHSIOT U3 PacTBOpa
cepebpstHOH conu 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAICHTHYIO MacCy U Ha3BaHUE ABYyXBaJIeHTHOro meramia, 0,12 T KOTOpOTO BBITECHSIOT U3 KHUCIOTHI
112 M1 Booposa, U3MEPEHHOTO MPU HOPMANIBbHBIX YCIOBHUSIX.

11. [Ipu cxxuranuum 0,9 r TpexBaJeHTHOrO MeTaia noixy4eHo 1,7 r ero okcunga. Onpenenutb aTOMHYIO Maccy MeTauia u
COCTaBHUTH (OPMYITYy €r0 OKCHIA.

12. CKOJIBKO MOJIEH M DKBHBAJIEHTOB COCTaBISIOT 342 kr cynbdara amomunus Al2(S04)3?

13. ChopmynupoBath 3ak0H ABOraapo u ero cieactBus. Kakoit o0bem 3anuMaroT 1022 MoJyieKysl a30Ta MpH HOPMAaTBHBIX
ycnoBusix? Kakyro Maccy mMeer 3To KOJTM4ecTBO a3ora?

14. UYro Takoe mMonb? CKOIBKO MoOJeil comepkurcst B 1 M3 mo6oro raza npu HOpPMadbHBEIX yCIOBHAX?

15. ITnoTHOCTH MapoB cepsbl MO KUCIOpoAy paBHa 8. M3 CKOIBKUX aTOMOB COCTOMT MOJIEKyJa Cepbl?

16. Macca 1 51 KpUNTOHA NIPU HOPMAJIBHBIX YCIOBUAX paBHa 3,71 r. M3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJa ra3a KpUIITOHA?
17. Kaxkoit 06seM mpu HOPMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razoB pasHa 1,34 1, a apyroro — 1,26 r. BEIYUCTUTD MOJEKYISIPHBIE MAcChl 3TUX Ta30B, UX
IUIOTHOCTH 110 BOJOPOAY U YUCIIO MOJIEKYJ B 1 JT KaX0ro rasa.

19. CKonbKO a) Mosteld; 0) MOJIEKyJT BOAOPOAa COACPIKUTCS B 5 M3 3TOTO Trasza, U3MEPEHHOTO MPHU HOPMAaJIbHBIX YCIOBHSIX?
20. Kaxkoit 06beM npu HOpMaTBHBIX yCIOBHSIX 3aHUMAIOT: a) 0,1 Momb okcuna asora N2O; 6) 0,5 sxBuBanenTa Bogopoaa H2;
B) 0,3 monb okcuna yriiepoga CO?

21. Kakne BemecTBa Ha3bIBaroTCs okcumamu? JlaTh KiaccH(UKaIM0 OKCHIOB, IPHBECTH PHMEPHI M JaTh CHCTEMaTHICCKHE
Ha3BaHUL.

22. Uro sBnsieTcss BaKHEHIINM MPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH mpuMepsl COOTBETCTBYIOIIUX PEAKIMN U JaTh
Ha3BaHUs B3aUMOJIEICTBYIOIIUX BEIIECTB 10 CUCTEMATHYECKON HOMEHKIATYpE.

23. Uro sBnsieTCs BaKHEMIINM IMPU3HAKOM KUCIOTHBIX OKCHI0B? IIpuBecTH MpUMeEphl COOTBETCTBYIOLIUX peakUui U 1aTh
Ha3BaHUS B3aUMOJICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKON HOMEHKIATYpE.

24. B uem ocobenHoCTh amMpoTepHbIX OKCcHI0B? Kakne M3 MpUBEIEHHBIX HMXKE OKCHAOB 00J1alaroT aM(OTepHBIMH

cpoiictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTs aM()OTEpHOCTh COOTBETCTBYIONIIX THIPOKCHIOB PEAKIMSIMU M Ha3BaTh
B3aMO/ICHCTBYIOIIHE BEIECTBA [0 CHCTEMaTHIECKOH HOMEHKIIAType.

25. Kakue BemecTBa Ha3bIBalOT ocHOBaHMAMHU? Hamucate GpopMyIibl THAPOKCHIIOB, COOTBETCTBYIOMMX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh UX 110 CUCTEMATUIECKONH HOMEHKIATYPE.

26. C KakiMH W3 TEePEeUYHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBats ruapokcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hanucath ypaBHEHHS PEaKiiii H Ha3BaTh B3aUMOAEHCTBYIOIINE BEIIECTBA 10 CHCTEMAaTHIECKOII HOMEHKIIATYpe.

27. Kakue BemecTBa Ha3bIBatOTCs KucaoTaMHu? UYTO Takoe OCHOBHOCTBH KHCHOTHI? [IpuBecTH mpuMepsl 0HO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HammcaTh peakiiiy X B3aNMOJICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTEeMaTHIECKOIl HOMCHKIIATYpE.

28. C xaxumu u3 okcuoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hamnucatb
COOTBETCTBYIOLIME PEAKIIUU U HAa3BaTh B3aUMOJIEHCTBYIOIME BELIECTBA 110 CUCTEMATHUECKOM HOMEHKIIATYpE.

29. Kaxue peaknum xapakrepHsl 1t kucinoT? [IpuBecTu mpuMepsl TakuX peakuuid s a30THOM KUCIIOTHI M Ha3BaTh BCE
B3aMO/ICHCTBYIOIUE BEIECTBA [T0 CUCTEMaTUIECKOH HOMEHKIATYpe.

30. Kakue u3 mepedyrcaeHHbIX HHXKE KHCIOT MOTyT oOpa3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Harmcats opMyITel KHCITBIX COJeil M Ha3BaTh MX IO CHCTEMAaTHIECKOH HO-MEHKIIAType.

31. Kaxne BemecTBa Ha3bIBArOTCS COMAMHU? J[aTh KIacCH(pUKAIUIO COJeH, MPUBECTH NPUMEPhI CPe-HUX, KUCIBIX, OCHOBHBIX
coJiel M Ha3BaTh UX 10 CHCTEMATHYECKOW HOMEHKIIATYpe.

32. Hassarp conmu: SnO(NO3)2, CrOHSO4, Zn(HS)2, Ca(HCO3)2, NaH2P0O4, Na2HPO4, Cu2(OH)2CO3.

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

34. HasBats comm: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. U3 nepeuns coseid, GopMyIbl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTACIBHO: a) OCHOBHBIC COJIH; 0) HOPMAJIbHbBIC

(cpemHUE) COMM; B) KUCIBIE COJH; T) IBOMHBIC coMy; 1) KpucTtamutoruaparel: CaSO4<2H20, KHCO3, CuS04, Na2C03+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2.12H20, NH4HS, Mg(Cl04)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwucats ypaBHeHus peakuuid obpasoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3auMOJCHCTBUS: a)
OCHOBHOT'O ¥ KHCJIOTHOTO OKCH/IOB; 0) OCHOBAaHHMS M KUCIOTHOTO OKCHJIa; B) OCHOBHOTO OKCHJIA ¥ KHCJIOTBI; T) OCHOBAHHS U

KHCJIOTEL.

37. Hanwmcats ypaBHeHus peakuuii obpasoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHUCTBUS: a)
OCHOBHOT'O ¥ KMCJIOTHOTO OKCHIOB; ~ 0) OCHOBaHMS M KUCJIOTHOTO OKCHJIa; B) OCHOBHOTO OKCH/Ia ¥ KMCJIOTBI; T) OCHOBAHHS U
KHCJIOTEL.

38. Hammcats ypaBHEHHs peaxiui, JIKAINX B OCHOBE MOJTYyUCHHS BaXHEHIMX ynoOpenuit — cynep-¢ocdara Ca(H2P0O4)2,
npeuunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Hazpate conu, BXOASAILINE B COCTaB 3TUX yIOOPEHUI.




39. Hanwucate popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanucaTe ypaBHEHHUS! peakunit
B3aUMOJEHCTBUS 3TUX KUCIIOT C THIPOKCUIIOM KajIMs U Ha3BaTh MOIyUYEHHbIE CO-TH MO0 CUCTEMAaTHYEeCKOH HOMEHKIIAType.

40. C KakMU W3 MIEPEUHCIICHHBIX HIKE BEIIECTB OyAeT pearrupoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CocraButh ypaBHEHUS peakuuii 1 Ha3BaTh IOJyUCHHBIC BEIIECTBA [I0 CH-CTEMATHUECKONH HOMEHKIATYPE.

41. KBanTOBBIE YMCHa dNIEKTpOHA: 0003HAYEHUE, TPUHUMAaeMble 3HaUeHUs, (U3UUECKU CMBICI. YTO XapakrepusyeT IJIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTanbHOEe kBaHTOBOe umcio? Kak oHO BeIpaxkaercs? UTo 03HAYAET MOHSATHE «IHEPTETHUECKUE
noaypoBHU»? YeMy paBHO MakCUMalbHO BO3MOKHOE YHCIIO DJIEKTPOHOB Ha KaXKAOM M3 moaypoBHeit? Kakue Gopmer umeror
3JIEKTPOHHBIE 00Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIpENesieT OPUSHTANIO SIEKTPOHHOro obsiaka B mpocTpaHcTBe? CKOJIBKO
MPOCTPAHCTBEHHBIX OPUEHTAIINI BO3MOXHO: a) JIJIst $- DJIEKTPOHOB; 0) JUIS P- DJEK-TPOHOB; B) AMs d- u f- 37eKTpOHOB?
44. CocCTaBUTh 2JEKTPOHHYIO (HOPMYIy dJIeMeHTa, Ha M-3HepreTHYeckOM YPOBHE KOTOPOro HaxonuTcs 10 3JIeKTpOHOB.

Pacnipenenuts Bee JIEKTPOHBI aTOMa 3TOTO AIIEMEHTA 110 SHEPTETHUECKUM sueiikaM. B kakoM mepuoze, rpymre 1 noArpymme
MEPHOANIECKON CHCTEMBI HAXOUTCS 3TOT dJIEMEHT?

45. CocTaBUTh IEKTPOHHYIO (DOPMYITy 3IIeMeHTa, Ha N-3HepreTHUYecKOM ypOBHE KOTOPOTO HaXOoAUTCs 12 3MeKTpOHOB.
Pacnipenenuts Bce 3JIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 SHEPTETHUECKUM sueiikaM. B kakoM mepuoze, rpyImme 1 noArpymmne
MIEPHOINIECKON CHCTEMBI HaXOUTCS 3TOT dJIEMEHT?

46. Cdopmynupoate npasuiio ['yana. [Touemy Ha mocieiHeEM 3JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO MO
OJTHOMY S- DJIEKTPOHY?

47. Kakoe MakcHMalbHOE YHCIIO AJICKTPOHOB MOXKET HAaXOJHUTHCS Ha s-, p-, d- 1 f- mogypoBHax? [Ipu-BecTH mpuUMepEL.
48. N300pa3uth CTpoeHHE AIIEKTPOHHBIX 000JI0YEK aTOMOB KeJle3a W KPUIITOHA

a) DIIEKTPOHHOH (hopMyIIOit;
0) SHEpreTHYECKUMH STUCHKAMH.

49. ITogemy BO BTOpPOM IEpHOAE MEPUOJMUECCKON CHCTEMBI HE MOXET OBITh Oosiee BOCEMH 371eMeHTOB? OOBACHUTH 3TO,
HCXOJIS U3 CTPOCHHUS aTOMOB.

50. N306pa3uth pacnpenercHue dJIEKTPOHOB MO KBAHTOBBIM SUYeiKaM B aTOMax aproHa, Kaiublmsi, docdopa.

51. YTo Ha3BIBAETCSl HOPMAIBHBIM WJIM OCHOBHBIM COCTOSHHEM aToma? UTo Ha3bIBaeTCs €ro BO30Y>KAECHHBIM COCTOSHHEM?
M300pa3uth pactpenencHne IEeKTPOHOB M0 KBAHTOBEIM SUEiKaM B HOpMaJIb-HOM H BO30Y)KJICHHOM COCTOSTHHHU CEpPHI M XJI0pa.

52. IMogemy xucmopox u Gprop MPOSBISAIOT MOCTOSHHYIO BAJICHTHOCTD, a UX aHanord B VI u VII rpynmax nepuoguueckoit

CHUCTEMBI CE€pa U XJIOp — nepeMeHHy}o? I/I306pa3HTL pacnpeacICHUEC 3JICKTPOHOB aTOMOB 3THX 3JICMCHTOB 110 KBAHTOBBIM s;YeiikaM B
HOpMAaJIbHOM U B036y)KI[eHHOM COCTOSHUAX.

53. CocTaBHUTh IOTHBIE JIEKTPOHHEIE (DOPMYIIBI IE3Us, TepPMaHUs, BaHAIUA U AUCTIPO3us. K KakuM 3JIeKTpOHHBIM
ceMelicTBaM MPUHAAJIEKAT ITH JIEMEHTHI?

54. CocTaBHTh IOJHBIC YIEKTPOHHBIC (HYOPMYIIBI KAIBIHS, MM, CBUHIA W IUTyTOHHs. K KaKiM 3JICK-TPOHHBIM CeMeicTBaM
TPUHAIJIEKAT 3TH SIEMEHTHI?

55. Kak u3MeHSIOTCSI CBOIMCTBA P- 3JIEMEHTOB C yBEIWYEHHEM 3apsIOB sIEp MX aTOMOB: a) B Mpefenax JaHHOTO HepHona; 0)
B Ipejenax JaHHOW rpyninbl. OTBET NPOMLUTIOCTPUPOBATh IPUMEPAMHU.

56. Kakne anmeMeHTHI IepHOIUYecKOl CHCTEMBI TIPENCTABIIIOT CO00I caMbIif aKTHBHBIN METaJUl M CaMBIil aKTUBHBIH
HemeTan? JlaTh 0OBSICHEHUS U COCTaBHUTh MOJHBIE 3JICKTPOHHBIE (POPMYJIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe MOTEHUMAN MOHU3ALMHU >JeMeHTa? YUTo Takoe CpPOACTBO K ANEKTpoHy? Kak M3MEHSIOTCS 9TH BEJIMYHMHBI C
BO3pacTaHHEM 3apsifa siipa 3JEMEHTOB B MpeJesax: a) Ipymmnsl; 0) nepuona?

58. B yeM 0cOOEHHOCTD IIEKTPOHHOTO CTPOCHUS JIAHTAHOUIOB M aKTHHOUJIOB M KaK OHA OTpakKaeTcs Ha WX XUMHUYECKUX
CBOMCTBax?

59. BasieHTHBIE 2JIEKTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOPMYJIaMH: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH JIeMEHTHI U COCTaBbTE MTOJHBIE 3JICKTPOHHBIC (POPMYJIIBI HX aTOMOB.

60. B snexTpoHHBIX (hOpMyIax aTOMOB YETHIPEX AJICMEHTOB COACPXKUTCS: a) 9 s- AMeKTpoHOB; 0) 16 p- amexrpoHOB; B) 14 d-
9JIEKTPOHOB; T) 27 - a1ekTpoHOB. COCTaBUTH MOJIHBIE YJIEKTPOHHBIE (POPMYJIIBI ITUX DJIEMEHTOB M HAa3BaTh UX.

61. Jatp oOmue mpeicTaBIeHHs 0 BOSHUKHOBEHHH XHMUYECKOH CBS3M M €€ OCHOBHBIX XapaKTepUCTHKaxX. YTO Takoe JiMHA
cBs3M, ee 3Heprus? Yrto Takoe BajeHTHbIE yIuibl? [IpuBecTH npuMepsl.

62. CcopmynupoBaTh OCHOBHBIE MOJOXKEHUS MeToza BaneHTHBIX cBs3elt (BC). Omucarts ¢ mosunuit meroga BC crpoenue
Moutekyst H2 u N2.

63. IpuBecTH mpUMepsl MOJIEKYI BEIIECTB, B KOTOPHIX aTOMBI COCIHHSIINCH ObI KOBAJICHTHOH IOJISIPHON W HEMOJIAPHON
CBS3BI0. 11300pa3uTh CXEMbI CTPOCHHUS 3THX MOJIEKYJL.

64. [IpuBecT mpuMep MOJEKYIBl ¢ sp- THOpUAN3alMel MeKTPOHHBIX 007aKkoB. Kakoil yron Mexnay CBS3sSIMH B 3TOi
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

65. [IpuBecTn mpUMep MOJEKYIBI ¢ Sp2- THOPUAN3AIUEH AIEKTPOHHBIX 00JIakoB. Kakue yrisl MEeXAy CBS3SIMH B 3TOH
Mornekyne? M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

60. [IpuBecTr npuMep MOJEKYJbl ¢ Sp3- THOPUAM3AIUEH JIEKTPOHHBIX 00JIakoB. Kakue yriibl MEXIy CBS3SIMU B 3TOM
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

67. Nzobpaszuts crpykrypabie Gopmyinsl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETIEHH
OKHCJIEHHOCTH DJIEMEHTOB B 3THX cOoeMHEHMsIX? Kakuie THIIbI XUMUYECKHX CBA3EH NMEIOT MECTO B MX MOJIEKyJ1ax?

68. Yro Takoe G- u T~ cBs3u? M300pasuTh reOMETpUIECKyl0 cxeMy oOpa3oBanusi Mosiekyid H2 u N2. Ckonbko 6- U 7- cBs3el
B ATHX MOJIEKyJ1ax?

69. Kakue tumer xummueckoi cBsi3u UMeEIOT MecTo B coenuHeHusix FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBUPOBATb.
70. Kakue xapakrepuCTHK{ HCHONB3YIOT JUIS OLIEHKM KOBajleHTHOW cBs3u? IlpuBecTr nmpumepsl.

71. Hanmcats ctpykrypHblie ¢hopmysst HNO3, H2SO3, KMnO4. Yka3zaTh CTelEHH OKUCICHHOCTH 3JIEMEHTOB B 3THX

COCAMHEHUSX U 0XapaKTePU30BATh TUITEI XUMUYECKHUX CBA3EH B 3THX MOJEKYJIaxX.
72. Kak mpoucxoauT Bo30y>KIEHUE DIEKTPOHOB M THOpUIAM3ALNS AIIEKTPOHHBIX opOuTaneit? Buabl rubpuanzanuu.




IIpuBecTu npuMepsl.

73. Kak o0pasyercst nonHas cBs3b? Kakue 3meMeHTHI cliocOOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMe-phl.

74. B 1yeM 0coOCHHOCTH TOHOPHO-aKIENTOPHOH CBsI3U? OOBSCHUTH X Ha TIpUMepe oOpa3oBaHus KaTnoHa NH4+.

75. Kaxk obOpasyercss xummudeckas CBA3b B KpuUCTalmax MeTamioB? Kak 3aBucsaT BaxkHeWmme (u3nueckue cBOWCTBAa METAJLIOB
0T 0cOOEHHOCTEH MeTaTNuecKoil cBs3u?

76. JlaTh XapakTepucTUKy BOJIOpPOAHON cBs3u. Kak Biuser obpasoBanue aumMepoB Boabl (H20)2 Ha ee ¢pusnveckue
cBOMcTBa?

77. Kakue THITBI XUMHUYECKOH CBSI3M MMEIOT MecTo B Moinekynax NH3, CO2, C12? N300pa3uts reoMeTpHUECKOE CTPOCHUE
MOJICKYJ ¥ CXEMBI IEPEKPBIBaHHS SJICKTPOHHBIX 00JIaKOB.

78. VYka3ath TUIbI XMMU4ecKkol cBs3u B Mosekynax CH4, O2, HCN. IlpuBectu cxeMbl NEPEKPhIBAHUS 3IEKTPOHHBIX
00JIaKOB.

79. N3006pa3uth >MeKTpOHHBIME YpaBHEHHsIMU Tipouiecchl oOpa3osanust mosekya KCI, Na20, Al203. Kaxkoii tun
XUMHUYECKOH CBSI3M UMEET MECTO B ATUX COEAUHEHUAX?

80. UYro Takoe OTHOCHTENbHAS JIEKTPOOTPUIATEIHHOCTh 3JIEMEHTA M KaK OHA BIIMACT HA CTEIEHb MOJISIPHOCTH CBSI3M aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI naun6onee momsipaa?

81. Oxcup xenesa (I1I) MoxeT ObITh BOCCTAHOBIIEH Pa3IMYHBIMKM BOCCTaHOBUTESIMU Tipu 298 K:

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

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

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

Ornpenenuth U3MEHEeHNE YHTATBINN AH® B KaXK0U U3 3THX PEaKIHid.

82. Boeruncnuth 3Hauenne AH® aiis mpoTeKkaomux B )KMBBIX OpraHM3Max peakuuid MpEeBpalleHUs TITH0-KO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkast 13 3THX peaximii 1aeT OpraHu3My OOJbIIIe SHEPTHH?

83. TemnoBoit a3dexr peaknnu rameHus U3BECTU

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

paseH 65,3 kJ[>x. CKOJbKO TEIUIOTHI BhIJIE-IMTCS NpH TrameHnn 100 Kr HerameHo! U3BeCTH BOJIOH?
84. Boccranosnenune nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

PbO2 (x) + H2 (r) = PbO (x) + H20 (1) — 182,8 xJ{x

OnpenenuTs CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUTOTHI BBIICIUTCS TPH OKUCICHHH | M3 aMMMaka, ©3MEPEHHOTO MPH HOPMAIBHBIX YCIOBHUSX, IO PEAKIIHH:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasHoii ra3z mpezncrasiseT coboil cMech paBHBIX 00beMOB BoJopoAa U okcuaa yraepona (II). Haiitu xonundectso
TEIUIOTHI, BBIJCIAIONICHCS npH cxxuranuu 1 M3 BoastHoro rasa (mo CO2 n H20), u3MepeHHOTO IPH HOPMAJTBHBIX YCIOBHUSX.

87. BbramcnnTh, CKOJIBKO TEIUIOTH BRIACTUTCS MPH 00kure 1 kT cynbduma MUHKA IO PEaKINH:

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

88. Ornpenenuth cranaapTHyo sHTanbnuo (AH®) o6pasoBanus PH3, ncxoas u3 ypaBHeHHS:

2PH3 (1) + 402 (1) = P205 (k) + 3H20 (x), AH° =-2360 kI

89. Hcxons u3 TemoBoro 3¢ dexra peakmun

3Ca0 (k) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 kJ[x
onpenenuth AH® oOpa3oBanus oprodoc-darta KambIus.

90. Coxoxensl ¢ odpazoBanneM H2O (r) paBHBIe 00beMbI Bogopona u anermieHa C2H2, B3ATHIX IIpH OJMHAKOBBIX YCIOBHSX.
B kaxoM ciydae BeIAeTHTCS Oonblie Tem1oTs? Bo ckonbko pas?

91. UYro Takoe SHTPONUS M B KaKUX €IMHUIIAX OHa BhIpaxkaerca? Kak n3aMeHsieTcs SHTPOIHS C BO3pacTaHHEM TeMIIEpaTyphl U
npH (a3oBEIX mepexonax?

92. UYro Takoe m300apHO-M30TepMUUECcKrii moTeHnman (3Heprus I'm66ca)? Kax ompenensercs m3meHenue >neprun [md6ca B
pe3yJbTaTe XMMUYECKOH PeakiMy U Kak OHO BIIMSIET Ha HAIPaBIEHHOCTb PEAKIUH?

93. Paccuutats u3mMeHenue sHepruu ['mb0ca B peaknusx:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A203 ()
H yKa3aTb, KaKas pCaKuus criocooHa MMPOTEKATh CaMOIIPOU3BOJIBHO.

94. Berunennts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM ¥ pEarHpyIOMMX BEIISCTB M ONPEICNUTh, BOZMOXKHA JIH 3Ta
peaxuusl.
95. Borauciute AG® u AS® peaxuuun

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

MOXHO JTM HCHIOJTB30BATh 3Ty PEAKIHIO T OTyYeHNS aMMHaKa IIPH CTAHAAPTHBIX YCIOBHUSX?

96. BbruncnuTh 3HaueHUS CHEIYIOIIMX PeaKiui BocCTaHOBIeHHs okcupaa xkenesa (II):

a) FeO (x) + 4 C (rpagur) = Fe (k) + /2 CO2 (1)

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

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

IIpoTexanue Kakoi U3 ITHX peakiHii HanboJee BEPOsTHO?

97. PaccunTare 3Ha4ueHHs CIEAYIONIMX PEaKUUil U yCTaHOBUTb, B KAKOM HANpPaBIEHUH OHU MOTYT IPOTEKATh
CaMOIIPOU3BOJIbHO B CTAHJIAPTHBIX YCIOBUX ITpu 25 °C:

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

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

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

98. Kakne u3 mepedncieHHBIX OKCHIOB MOTYT OBITH BOCCTAHOBIIEHBI BOJOPOAOM IO cBoOOomHOTro MeTamia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?




99. Kakue u3 nepedncieHHbIX OKCHAOB MOTYT OBITh BOCCTAHOBJIEHBI O CBOOOJHOro MeTamia amoMurueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTh CHCTEM:

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

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

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

101. UeM u3MepsieTcss CKOPOCTh XUMHUUECKOH PEeaKIMi M OT KaKuX (aKTOpOB OHA 3aBHCHUT?

102. PaccunTaTh BeIMYMHY KOHCTAHTBI CKOPOCTH peakuuu A + B = AB, ecnu nmpu KOHIIEHTpauusx BemecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuu paBHa 6¢10-5 MoOIb/(J1*MUH).

103. Bo ckomnbpko pa3 ciemyeT yBenMYMTh KOHIIEHTpAIMIO BelecTBa B B cucreme

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

9TOOBI IPU YMEHBIIEHNH KOHIIEHTPALMH BellecTBa A B 4 pa3a CKOpOCTb NPSMON peakuy He U3MeHUach?

104. Peakius mexny BemectBamMu A u B mporekaer no ypaBHeHuto 2A + B = A2B. KonuenTtpanuus Bemniecrsa A paBHa 6
MOJIB/1, BemecTBa B — 5 Momns/n. KoHcTanTa cropocTH peakiuyn paBHa 0,5. BEMMHCIATE CKOPOCTh XUMUIECKOH PEakiy B
HaydalbHbII MOMEHT BPEMEHH U B TOT MOMEHT, KOTJIa B PeaKIIMOHHOI cMecu octaHeTcst S0 % BemecTBa B.

105. B xakoMm HampaBiI€HUHM CMECTUTCSI PABHOBECUE PEaKLUU:

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

IpU YMEHBIICHNN 00bheMa B CHCTEME B /iBa pa3a?

106. Peaxuusi mpoTekaeT Mo ypaBHEHHIO

Na2S203 + H2S504 = Na2S04 + H2S03 + S (1)

Kak n3MeHHTCSI CKOPOCTh peaKiuy Mmocje pa3daBiIeHus pearnpyromiei cmecu B 4 paza?

107. Kak m3menurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2S0O3 (T), ecnu naBleHHe B CHCTEME YBEIHYUTH B 4
paza?

108. JBe peaxtun mpu temrepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOPOCTHIO. TeMmmepaTypHBIi KO3(G(QHUIIMEHT CKOPOCTH
HepBO peakuu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS MeXLy COO0H CKOPOCTH peaKiuii, ecinu ux mposectu mnpu 60 °C?

109. OnpenenuTs TeMIepaTypHbIil KO3(QGUIMEHT CKOPOCTH PEaKIHH, €CNIU NP MOHMKEHUH Temnepa-Typsl Ha 50 °C peaxuus
3amesieTcs B 32 pasa.

110. Peakst mpoTekaeT 1o ypaBHEHUIO:

4HCI () + 02 (r) [ 2H20 (r) + 2C12 (r);  ®[lx.
Kaxumu nsmeHeHUsIMU JaBJICHUA, TEMIICPATYpPhbl U KOHL[@HTpaL[I/Iﬁ pearupyromux BE€ICCTB MOXHO CMECTUTH €€ PaBHOBECHUC

BIIPaBO?
111. Kakoe cocTosiHue cUCTEMBI Ha3bIBAETCSl XUMUUECKUM paBHOBecueM? IlepeuncinTh MpU3HaKu UCTUHHOTO XMMUYECKOIO
paBHOBECHSI.
112. YTo Takoe KOHCTaHTa XUMHYECKOro paBHOBecusi? Hamucare BbIpa)Ke€HUs] KOHCTAHT PABHOBECHS PEaKI[HA:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [] MgO (1) + CO2 (1); FeO (1) +
CO (r) [ Fe (1) + CO2 ().
113. Kax noBiusieT NOBbILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICAYIONIMX 00pPaTHMBIX PEaKIHii:
N204 (r) [J 2NO2 (1), = +184,6 xJlx
2CO (r) 1 CO2 (1) + C (1), =-172,5 xJlx
CO (r) + H20 (r) 11 CO2 (r) + H2 (1), =-41,2 xllx
114. Kax noBnusieT NOBBILIEHHE TEMIIEPATyphl U JABJICHUS HA PaBHOBECUE CICIYIONIMX 00pPaTUMBIX PEaKIHii:
C (1) + CO2 (r) [J 2CO (1), = +172,5 xllx
2H2 (r) + 02 (r) I 2H20 (1), = -483,6 xJlx
N2 (r) +02 (r) [J 2NO (1), = 180 x/Ix
115. B kakux W3 IpUBEAECHHBIX HIDKE peakUuil U3MEHEHUE JaBJICHUs HE BBI30BET CMELICHUS paBHOBECUs U ModeMy?

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

N2 (r) + O2 (r) [ 2NO (r)

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

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

116. Hamucats BeIpaXkeHUsS] KOHCTAHT PABHOBECHS CIETYIOIIMX OOpPaTUMBIX XUMHUYECKUX PEaKLIUil:
4Fe (1) + 4H20 (1) [ Fe304 (1) + 4H2 (1)

C (1) +CO2 (1) [ 2CO (1)

4HCI (r) + 02 (r) [! 2H20 (1) + 2CI2 (1)

117. VkazaTh, KAKUMU M3MEHEHUSIMU TEeMIIepaTyphl, JaBICHUS U KOHIIEHTpAlUil pearupyrolix BEeIIeCTB MOXKHO JOOUTHCS
MaKCHMAaJIbHOTO BBIXOJ]a AMMHAKA 110 PEAKLIUH:

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

118. Peakuus mpoTekaeT MO ypaBHEHHIO:

2S02 (r) + 02 (r) 0 2503 (1), = -284.2 x/Ix.

H3MeHeHneM KaKix MmapaMeTpOB MOYKHO JIOOUTHCSI CMEIIEHHS PABHOBECHS B CTOPOHY 00pa3oBaHust okcuaa cepsl (VI)?

119. Ha ocnoBannu npuanuna Jle-Illatense onpenenurte, B KAKOM HallpaBIEHUH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) NpH
MOHIDKEHUH TEeMIIepaTypsl; 0) IpU yBEIHUYESHUH JaBICHHS:

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

6) PCIS5 (r) [ PCI3 (1) + CI2 (1); >0

120. Kaxumyu u3MeHEHUSIMU TeMIIepaTyphl M AaBICHHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IIPOXYKTOB PA3IOKCHHUSA?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

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

121. UYemy paBna Maccoas noist NaCl B pactBope, cofeprkameM 3 MOJIb XJIOpHAA HATpUS B 2 KT pacTBOpa’?

122. Cwmemranu 50 r 30 %-Horo pacTtBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. BEUHCINTS MacCOBYIO




JIOJTIO TIOJIyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBopa cepHOW KUCIOTHI (I1oTHOCTH 1070 Kr/M3) HEOOXOIUM Uil MOJHOTO pacTBopeHus 20
T KaJIbIus?
124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mir:

a) 0,5 M pactBopa nutpara marausa Mg(NO3)2; 6) 0,1 1. pactBopa dpochopHoit kuciaotsl H3PO4; B) 0,02 M pacTBOpa ruapoKcHaa
ammonust NH4OH?

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

126. Cxonpko mummmnutpos 0,1 H. pactBopa H2S04 motpebyercst ainst Bzaumoneiictsusa ¢ 200 ma 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca 00pa3yrolerocs ocaaka cyibhara 6apus BaS04?

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

128. Berancnnts MomsapaocTs 10 %-Horo pactBopa HNO3 mnotrOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 1 9TOTO pacTBopa’?

129. U3 400 r 40 %-Horo (1o macce) pactBopa H2SO4 Brinapuanuem ynanunu 50 r Boasl. Uemy paBHa MaccoBast 10
H2S04 B octaBmemcs pactBope?

130. ITnotHOCTH 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BbUHCINTS HOPMAIBHOCTB, MOISIPHOCTS,
MOJISUTBHOCTB PacTBOpa.

131. YeMmy paBHBI HOPMAJIBHOCTh W MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTRIO 1057 RKr/M3?

132. Cxonpko uTpoB 24 %-nHoro pactBopa KOH (mmotHOCTBIO 1218 K/M3), HEOOXOAMMOTO TSI 3aIMB-KH IIEIOYHBIX
aKKyMYJISITOPOB, MOXHO MpUrotoBuTh u3 10 1 48 %-noro pactsopa KOH (mnotHo-cThi0 1510 KI/M3).

133. CKOJIBKO MIJUTHIINTPOB KOHIIGHTPHPOBAHHON CEPHOM KHCIOTHI INIOTHOCTRIO 1840 kr/M3, comepika-mieit 96 % H2SO04,
HYKHO B34Th JJIs TpurotoBieHus 3 i1 21 %-Horo pactBopa (ImoTHOCTH0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KHUCJIOTHOTO
akKymymsitopa?

134. Kaxkoit 06vem 10 %-Hoii (110 Macce) cepHoit kucnothl (toTHocTh 1070 kr/mM3) moTpebyercs i HelTpaiu3anuu
pacTBopa, coaepxamiero 32 r NaOH?

135. BeramennTs MaccoByro 00 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mmotHocTs 1310 xr/Mm3).

136. Ckoibpk0 MUITHIMTPOB 96 %-Horo (1o macce) pactBopa H2SO4 (mnotrHocts 1840 xr/M3) motpeOyercs amis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJTBHOCTh W MOJISIPHOCTE 35 %-HOro pactBopa oprodochopHoit kucnotsl H3PO4 (mmotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COEPAKUTCA B 1 11 3TOTO pacTBopa?

138. CkoJpko: a) rpamMoB; 0) moneit ximopuza xenesza (I1I) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBopa ¢ IJIOTHOCThIO 1342
Kr/mM3?

139. B xakoit mMacce Boxsl Hamo pactBoputh 67,2 1 raza HCl, n3mepeHHOro Ipu HOPMAIBHBIX YCIOBHAX, YTOOBI ONYy4YHTh 10
%-Hblii (110 Macce) pacTBOP CONSHON KUCIOTHI?

140. Kaxkoit 06vem Boabl Hano npubauth K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHOCTh 1140 Kr/M3), 9TOOEI
MOJTy4uTh 5%-HBII pacTBOp?

141. BeruncnnTh ocMOTHUYECKOE JaBICHHE pacTBOpa, coiepskaimero B 1,4 1 63 r rmoko3sr COH1206 mpu 0 °C.

142. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O3, mpu 27 °C.

143. IIpu 0 °C ocmornueckoe aasineHue pactBopa caxapa C12H22011 paBuo 3,55¢105 Ila. Cxonbpko rpamMMoB caxapa
conepxurcs B 1 11 pactBopa?

144. [Tpu xaxoii TemmepaType OCMOTHYECKOE NaBlieHHE pacTBopa, coiepikamiero 18,6 r anmimaa COHSNH?2 B 3 1 pactBopa,
nocturuer 2,84+105 I1a?

145. PaccuntaTe MONEKySpHYIO MacCy HEIJIEKTPOJIUTA, €CIU B 5 JI pacTBOpa COAEPXKUTCA 2,5 T HEIJIEK-TPOJIHTa, a
ocMOTHUECKoe JaBiieHue 3Toro pacteopa npu 20 °C pasno 0,32+105 ITa.

146. PaccunraTh 0OCMOTHYECKOE JIaBIIEHHUE pACTBOpa HEIJIEKTPOJUTa, coiepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BerancinTs naBneHune BoasHoro mapa Hanx 10 %-ueiM pactBopom kapbamuma CO(NH2)2 B Boxe npu temneparype 100 ©
C

148. BbIYHCIUTE MOJIEKYJISIPHYIO MAaccCy TJIFOKO3bI, €CJIM JIaBJICHHE BOISHOTO Mapa Haj pacTBopoM 27 T ratoko3sl B 108 T Bozb
npu 100 °C pasno 98775,3 Ila.

149. Jasnenue napa Bogsl mpu 30 °C cocrasmster 4245,2 I1a. Cxombko rpammoB caxapa C12H22011 cremyer pacTBOpUTH B

900 r BoJBI JUIS MOJTyYEHHUS PacTBOPA, AaBiieHUue KoToporo Ha 33,3 Tla Huxke naBneHus nmapa Bobl? BEIMUCIUTE MaCCOBYIO JIOJTHO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasiser 1227,8 Ila. B kakoM KOIU4eCTBE BOABI CIENYET PACTBOPUTH 16 T METUIOBOIO
cinupta CH3OH ans monyueHust pactBopa, AaBieHue napa kotoporo coctasiser 1200 I1a npu Toii xe Temnepatype? Borancinth
MaccoByto goito CH30OH B aTom pacTtBope.

151. JaBnenue mapa pactBopa, comepxamiero 155 v anmmura COHSNH2 B 201 1 adupa npu HEKOTOPO# TeMIiepaType paBHO
42900 ITa. MaBnenue mapa 3¢upa npu 3toit Temneparype paBHo 86380 [1a. Pac-cunrats MoneKkyIspHYyI0 Maccy d¢hupa.

152. Cxosbko TpammoB HadTamuaa C10H8 pacTBopeHo B 2 Xr OeH301a, €ciid 3TOT PacTBOP KpHCTauIu3yeTes mnpu 3,45 °C?
Temneparypa kprcTaum3anuy yuctoro 6ensona 5,40 °C, a ero kprockonudeckas koncranra K= 5,1 °C.

153. OmnpenenuTs MOJEKYJSIPHYI0 MacCy KaM(opsl, eciau pacTBop, copepxammit 0,552 r ee B 17 1 adupa, kunut npu
temneparype Ha 0,461 °C Boie, yeM 4ucThIN 3up. D0yamuckonuyeckass KoHcTaHTa agupa pasta 2,16 °C.

154. Crkonbko stmenrukoist C2H4(OH)2 HeoOxoauMo 100aBUTH K 5 J1 BOJBI, YTOOBI MONYYUTh aHTH-(PU3, 3aMepP3aI0IIHi
npu -15 °C? Kpuockonunueckast koHcranTa Bozbl K = 1,86 °C.

155. BbIuuCINTh KPHOCKONUYECKYI0 KOHCTAHTY BOABI, 3Had, uTo 11 %-HbI BomHBbI pacTBOp 3THIIOBOTO crimpra C2HSOH
KpucTamumsyercs npu -5 °C.

156. BrruncnuTh TeMreparypy KpucTaJTM3alul pacTtBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas koncranta soasl K = 1,86 °C.

157. PactBop, coctosmuit u3 9,2 r iiona u 100 T MeTuinoBoro cnupTta 3akunaeT npu 65,0 °C, a yucteiid ciupt — npu 64,7 °C.




O6ynnuockonnyeckas koHcTanTa cnupra E = 0,84 °C. I3 cKOIBKUX aTOMOB COCTOUT MOJIEKyJIa PaCTBOPEHHOTrO Homa?

158. Ipu kakoil MPHONU3UTENEHO TeMIepaType OyJeT KUeTh U KpucTauim3oBaTbess 40 %-HBIH pacTBOP ATUIIOBOTO CIIAPTA
C2H50H B Bone? D0ymmockonnieckas koncTanrta Boapl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHUSI pacTBOpa HEIIEKTPoIHTa, cofaepkamero 3,01¢1023 mMonekys B IUT-pe BOIBI?
D0yTMOCKONTMYecKast KOHCTaHTa BOJbI E=0,52°C.

160. Ha ckosipko rpamycoB moBbICHTCS TeMmIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 T riroko3sl COH1206?
D0yITnoCKOTNIecKast KOHCTaHTa BOIbBI E=0,52°C.

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

162. Haiitu crenenp auccounanyuy cepoBOJOPOIHON KUCIOTHI IO nepBoi crynenu B 0,1 M pactBope, ecinu KOHCTaHTa
JIMCCOLIMAIINY ISl 3TOM cTyneHu paBHa 1,1+10-7.

163. Uemy paBHbI KoHIeHTparu noHoB H+ u OH™ B pacTtBopax, pH xotopsix pasen: a) 2,0; 6) 7,0; B) 11,07

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

165. Ompenenuts koHneHTpanuo noHoB OH™ B 0,01 M pacrtBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconnanuu oprodocdopHoit kucaorst H3PO4 no nepsoit crynenu pasra 7,11+10-3. IIpeneGperas
JUCCOLMalUel 0 APYTUM CTYIEHSM, BBIYMCINTh KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

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

1,34, 4,25 %. Beraucauts Knuce CH3COOH it 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AUCCOLMAIIMM HE 3aBUCUT OT
KOHIIEHTPALIMU pacTBOpa.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBno 3,59+105 Ila. Beraucinuts M30TOHUYECKUH

ko3 uIIeHT 3TOTO pacTBOpA.

169. Jasnenue BogsHoro mapa Hag pactBopoM 24,8 r KCl B 100 r H20 npu 100 °C pasHo 9,14+104 ITa. Beraucnuts
M30TOHHYECKUH KO3(DDHUIIMEHT, eCii AaBICHUE BOSHOTO Mapa mpH 3Toi TeMmnepaType pasuo 1,0133+105 Ila.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xumut npu 100,184 °C. Onpenenuts H30TOHHIECKHi ko3 duIment.
D0yTMOCKOTTNIecKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, cogepkammii 1,7 T xnopuaa uunka ZnCl2 B 250 r Boabl, KpucTaanu3yercs npu temnepa-type -0,23 °C.
OnpenenuTh KaxXyuyocs crenenpb aucconuarmu ZnCl2 B aTom pactBope. Kprockonuueckas koHctanTa Boasl K = 1,86 °C.

172. Bomusie pactBops! kapoamuna CO(NH2)2 u xmopuna xansins CaCl2, comepxarine B OAMHAKOBBIX Maccax

pactBopuTtens coorBercTBeHHO 0,5 1 0,25 MONb paCTBOPEHHOT'O BEIECTBA, KUIIAT IPH OJHOI U ToM ke TemmnepaType. Haltu
KaXyIIyrocs crenelb quccormanuu CaCl2 B aTom pactBope.

173. BeraucimTh kaxyiyrocs crenenb auccoranui NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeer Takyro
K€ BEJIMYMHY OCMOTHYECKOro fasienus, uro u 0,44 M pacteop rimoko3st COH1206.

174. PactBop, cogepkammii 0,265 r Na2CO3 B 100r Boasl, kpuctamiusyeTcs npu temneparype -0,13 °C. Berancnauts
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa BoJisl K = 1,86 °C.

175. Omnpenenuts ocMotndeckoe Aapnerne 0,01 H. pacTBopa cynbdarta maraust MgSO4 mpu 18 °C, ecnu kaxymiascs CTETIeHb
JUCCOIMALIIK ATOTO JJIEKTPOIUTA paBHA 66 %.

176. Ocmotrueckoe nasienue 0,125 M pactBopa KBr paBHo 5,63+105 Ila npu 25 °C. BeIMUCINTE KaXyIIYyIOCS CTENEHb
nucconnanuu KBr B aTom pactBope.

177. BreancinTh KaxyIryrocs crenenb aucconuanun xmopuna kamus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 T BosI,
€CJIN 3TOT PacTBOp Kpuctayuuzyerces npu -2 °C. Kpuockonuueckas koncranta Boasl K = 1,86 °C.

178. JlaBnenue nmapa pactopa, conepskamiero 31,5 r nurpara kanbius Ca(NO3)2 B 500 r Boxst paBHo 1903,5 ITa npu 17 °C.
JaByieHue napa BozpI IpH dTOH TemmepaType paBHo 1937 I1a. PaccunTath kaxymrytocs crenenb aucconuanmu Ca(NO3)2 B aTom
pacTBope.

179. Ipu kakoit Temmeparype OyneT KAneTh OJHOMOJSUIBHBIA pacTBop NaOH, ecnu cTeneHs ero muccouyanuu paBHa 73 %?
D0yILTNOCKOTTNYeCKast KOHCTAHTa BOJIbI E=0,52°C.

180. Onpenenuts pasnenue napa 0,5 %-noro sognoro pacrsopa KOH npu 50 °C. JlaBneHue napa BoAbl IPU 3TOH
Temnepatype paBHo 12,334 xIla. Kaxymiascs crenens aucconuanuu KOH B aToM pactBope paBHa 87 %.

181. CoCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakUuil, KOTOpbIE BBIPAXKAIOTCS MOJIEKYISIPHO-MOHHBIMH YPABHEHUSMHU:

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

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

182. CocCTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUi, NPOTEKAIOIIUX MPH CMEIIMBAaHUN PAaCTBOPOB
ZnSO4 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hammcats B MOJIEKyJIIPHOH M MOJEKYJIIPHO-HOHHOHW (popMe ypaBHEHHUS peakuuii, MPUBOISIIMX K OOpa30BaHMIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmcats B MoneKyJIsipHOH M MOJEKYIAPHO-HOHHOHW (popMe ypaBHEHHMS peakuuii, MPUBOISIIMX K 00pa30BaHMIO Ta30B H
CJIa0BIX AIIEKTPOIIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S0O4 —

185. Hammcats B MOJIEKyJIIpHOH M MOJEKYJIIPHO-UOHHOH (hopMe ypaBHEHUS peakuuil HelTpaau3aruu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBHTh MOJIEKYJISIPHBIE YPaBHEHHS PEaKIHH, KOTOPHIE BBIPAXKAIOTCA MOJICKYJISIPHO-HOHHBIMH YPaBHEHHUSIMH:

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

6) Pb2+ + 2" — PbI2 r) Ca2+ + C0O32™ — CaCO3

187. CocTaBHTh MOJICKYJISIPHbIC YpaBHEHHS PEaKIHi, KOTOPBIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHSAMH:

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

6) NH4+ + OH™ — NH40OH r) Ag+ + Br — AgBr




188. Cwmemransl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8B) KNO3 u HCI; r) AgNO3 u KCI. B xakux ciyuasx
peaKuuy MpolayT MpakTuuecku 10 KoHa? CoCTaBUTh ISl 3TUX PEaKIMil MOJIEKYJISIPHBIC U MOJIEKYJIIPHO-UOHHBIC YPABHEHHSI.

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

190. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJIIPHO-UOHHBIE YPaBHEHHS PEaKIHid, MPOTEKAIOIINX MPH CMEIIMBAHUN PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBHTh MOJIEKYJIIPHBIE U MOJIEKYJSIPHO-HOHHBIE YpaBHEHHS peakuui ruaponmsa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3arb peakiuo pacTBOPOB.

192. CoCTaBUTh MOJIEKYJISIPHBIE U MOJICKYJIAPHO-MOHHBIE ypaBHEHMs peakiuid ruaponunsa coied CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTh peakiuio pacTBOPOB.

193. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-MOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakiuio 0OHapy>KUBaIOT paCTBOPHI 3THX COJEH?

194. Kakue u3 mepedrciaeHHbIX HUXKe cojiel moasepratoTcs ruaponnsy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? s kaxaoi U3 THAPOTU3YIOIIUXCS COJIEH HAMCATh YPaBHEHHS PEeaKIIHid THAPOJIH3a B MOJIEKYJISIPHOW U HOHHO-
MOJIEKyIApHO# dopme (110 I cTynenn) u yka3aTh peakiuio BOJHOTO PacTBOpa KaXkKI0H COoNu.

195. Kakue u3 mepedyrciaeHHbIX HIXKe cojiel moasepratoTcs ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? 15151 ka0 U3 THIPOIU3YIOIINXCS COJICH HamnucaTh YpaBHEHHS PEaKIiid THIPOIIN3a B MOJICKYISIPHOH 1
HMOHHO-MOJIEKYJIIpHOH opme (1o I cTynenn) n yka3aTh peakunio BOXHOTO PacTBOpa KayKIOH COMH.

196. Kakyro peaxuuio cpensl oOHapyxkuBatoT pactBopbl coneit NHANO3, (NH4)2S, K2CO3, KC1? OTtBetr noaTBepanuTh
PeaKIHAMH.

197. Kakyro peaknuio cpensl o0HapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Oter
MOJATBEPANUTH PEAKLIUSIMH.

198. Kakyro peaknuio cpeasl 00HapyKHBatoT BoAHbIe pacTBophl coneil (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Ortser
000CHOBATH PEAKIHAMH.

199. Kakyro peaxuuio cpensl oOHapyxkuBatoT Boguble pactBopsl conelr NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH
peaKIHAMH.

200. HanucaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-UOHHOM (opme ypaBHeHus ruaponusa coneid NH4CI, (NH4)2S, (NH4)
3P04, K2S0O3. Yka3ath peakuuro cpebl BOOHBIX PACTBOPOB ITHX COJICH.

201 - 214 CocTaBUTH ANEKTPOHHBIC YPAaBHEHUS U 3aKOHUUTH YPaBHEHMS CIEAYIOIINX PEaKIIHiA:

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

H2S + H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCI2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI12 + CI12 + H20

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

12 + CI2 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

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

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

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KClO4 + KCl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2Sn03 + Bi + NaNO3 + H20
H202 + PbS — PbS0O4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2SO3 + C12 + H20 — H2S04 + HC1

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + O2 + H20

MnSO04 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

211. NaBr + MnO2 + H2SO4 — MnS0O4 + Na2S04 + Br2 + H20
Au + HNO3 + HCl — AuCI3 + NO + H20

H2S + K2Cr207 + H2S0O4 — S + Cr2(S04)2 + K2S04 + H20
212. HgS + HNO3 + HCI — HgCI2 + S + NO + H20
KNO2 +KI + H2S04 — NO + 12 + K2S04 + H20

HC103 — Cl02 + HCIO4 + H20

213. HCI1 + K2Cr207 — CI2 + CrCI3 + KC1 + H20

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS0O4 + KNO3 + K2S04 + H20




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

H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYNTH ypaBHEHHS PEAKIMH, YIUTHIBAs, YTO B KHCJIOH CpeAe MapraHell BOCCTAHABIMBAeTCS 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B men04Hoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + 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+. IIponutiocTpupoBaTh OTBET PEAKIIUSIMH.

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. KoHuenTpanmonHas raapBaHUYeCKasl 1Ielb COCTAaBJIEHA MarHMEBBIMHU AJIEKTPOJAMHU, MOTPY>KEHHbIMUA B pactBop MgSO4

pa3HON KOHLIEHTPALMH:

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

Paccunrarth 3.71.c. 3TOrO 311€MEHTA

225. BbruucnuTh 3.1.C. ralbBaHUYECKOIO 3JEMEHTa

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

3Hasi, YTO PaCTBOPHI IELUMOJIApHBI. Kakue mpolecchl MpoTeKaroT Ha JIEKTPOAax MpU paboTe 3TOro dieMeHTa?

226. Hcnone3oBas Tabi. 5 [IpunoxeHust, BBIYUCIUTD 3.].C. 3IEMEHTa, COCTaBICHHOIO U3 Hauboliee U HauMEHEe aKTUBHOTO
METaJUIOB, TIOrpyxkeHHbIX B 0,1 M pacTBopsI nx coneit. Kakue mporecchl mpoTeKaoT Ha dJEKTPOAax pu paboTe ITOTo deMeHTa?
227. 3.A.Cc. 3IEMEHTa, COCTOSIIEr0 U3 MEJHOTO M I[MHKOBOTO 3JIEKTPOJOB, MOTPYKEeHHBIX B 1 M pacTBOpEI coneil 3Tux
3JIEMEHTOB, paBHa 1,1 B. M3menurcs au 3Ta BenmunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

228. PaccunTats 3.71.C. TaTbBAHMYECKOTO JIEMEHTA, COCTOSIIETO U3 ATIOMHHHEBOH U cepeOpsIHON IIACTHHOK, ITOTPYKEHHBIX
B 0,01 M pacTBOpBEI HUTPATOB ATUX MeTaLI0B. Kakue mpoueccs NpOTEKat0T Ha MIEKTPOJax IeMeHTa?

229. Paccunrare nmoTeHLMal HOPMAIBHOTO BOJIOPOJHOIO 3JEKTPO/Ia, MOTPYKEHHOTO B: a) AUCTHJUIMPOBAHHYIO BOAY; O)
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

Kaxkue nporeccsl MpoTeKatoT Ha IEKTPOAaX IEMEHTA BO BpeMsl ero paboTsl?

231. Yro Takoe Koppos3us MeTawioB? Kakwe Bumbsl Koppo3un Ber 3Haere? IlepedncinTh OCHOBHBIE METOBI 3aIlITH METAIIOB
OT KOPPO3HH.

232. [IpuBecT mpuUMepBl KATOAHOTO M aHOAHOTO MOKPHITHH Kene3a. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS MPOLIECCOB,
NPOTEKAIOIINX ITPU HAPYIIEHUH HETOCTHOCTH MOKPBITHI B arpecCUBHOM Cpefie.

233. CocTaBuTh JEKTPOHHBIE ypaBHEHUS MPOIECCOB KOPPO3UH XPOMHPOBAHHOTO JKejie3a B KUCIOTHOW cpefie, MPOTEKAOIINUX
IPU HAPYIIEHNH TOKPBITHS.

234. CrnaB Meiu ¢ HUKEIIEM HaXOAUTCS B BOJAHOH cpefe, HachlleHHOH kucinopogoM. CocTaBUTh dJIEKTPOHHBIE ypaBHEHUS
mporecca KOppO3HH CIUIABA.

235. B kakux ciydasx UCIOJB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOAHBIE 3allUTHbIC NOKphITUA? [IpuBecTn npumepsl u
COCTaBUTH 3JIEKTPOHHBIE YPABHEHHUS NIPOIIECCOB KOPPO3UHU, MPOTEKAIOIIUX ITPU HAPYIIEHUH KATOJHOTO M AHOAHOTO MOKPBITHH.

236. AnmtoMuHNi crienan c xene3oM. Kakoil u3 MeTamioB OyJeT MoABepraTthCs KOPPO3UH, €CIIM 3TH METaUIbl MIONAIyT B
KHCIIOTHYIO cpery? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kaxk npoTekaer mporiecc KOppo3uHu JIaTyHH (CIUIaBa MEH C IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHHs Ipolecca KOPPO3UH.

238. Kak mpoTekaeT mporiecc koppo3uu OpoH3BI (CIUTaBa MEIU U 0J0Ba) B arpeccuBHOM cpene? COCTaBUTH JJICKTPOHHBIC
YpaBHEHHS 3TOTO IIPOIIecca.

239. CocTaBUTh 2JIEKTPOHHBIE YpaBHEHHMs Mpoliecca KOPPO3UH HUKEIMPOBAHHOTO JKeje3a B KUCIOTHOM cpene B ciydae
HapyIIECHHs TIOKPBITHS.

240. Omnogo cnasiHO ¢ cepebpom. Kakoli n3 MeramnoB OyzeT pa3pymiathesi B arpeccuBHOl cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS IIpoliecca KOPPO3UH.

241. BbIxon 10 TOKy IpU MOMYYEHHH METAUTMUECKOro KalbLUs MPH JIEKTPOIM3e paciiiaBa XJopHuia Kambius 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. Kakue meramibl Heb3s MOMYYUTh JEKTPOJIU30M BOAHBIX pacTBopoB coisieil? [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 pacTBop xiopuaa kanus KCl. CocTaBUTh cxeMy 3JIEKTPOJIHM3a Ha MIATHHOBBIX JIEKTPOIaX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO NPH HOPMAJbHBIX YCIOBHAX, BBIICIUTCS IPH IPOMYCKAaHHH TOKa CHIIOW 5 A B
TedyeHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CocTaBuTh cxeMy 31€KTpoin3a.

247. Ckonpko BpeMeHH NoTpeOyeTcs Ha pa3noxkeHue 3 Moineil Bogsl TokoM cuioi 20 A?

248. CocTaBHTh CXeMy JIEKTpoNn3a BogHOro pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KATOJIE
B TO BpeMsi, Kak Ha aHojie 00pa3oBanock 44,8 11 xyopa, I3MEpPEHHOTO IIPH HOPMAITbHBIX yCIOBHAX?

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 MM BEIIEIIIIOCH HA KaToIe U3 BTOporo pacTBopa? CoCTaBUTH 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 HY)KHO IPOITyCKaTh TOK CHIION 3 A depe3 pacTBop cynbdara nuaKa ZnSO4, 9T0OBI TOKPHITH
TUTACTHHKY Tuiomaabo 0,1 M2 cioem nuHKa TOAmuHOH 2,5¢10-5 M? [InotHOCT nvHKa 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
uuHKa. AMrepMeTp nokassiBan Tok 0,4 A. Kakoa ommbka B oka3zaHUAX amriep-MeTpa?

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 kakoil mociienoBaTeIbHOCTH Oy-IyT
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. [Ipu cune toka 4 A B Teuenue 20 MUHYT Ha Katojae Bbiaenutcs 4,542 r HekoToporo Mmerajuia. Paccuurarh
ANIEKTPOXUMHUYECKHI YKBUBAICHT 3TOTO METaJlIa.

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 TOJNUAUCIIEPCHBIMU, CBOOOI-HO- U
CBSIBHOJUCTIEPCHBIMU crcTeMaMu? K KakiuM JUCTIEpCHBIM CHCTEMaM OTHOCUTCS MoYBa?

262. Uro takoe aacopbuunsn? Kak nameHurcs ancopOuuoHHas criocoOOHOCTh BEUIECTB NP ApOOJICHUH KyOMYeCKHX YacTHUll C

JUTHHOM pebpa 5 MKM J10 4acTul| ¢ AnuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMapHOM MOBEPXHOCTH 1 cM3
BEII[ECTBA.

263. PactBop (3015) KOmITOUAHON KaMbopsl B 1 cMm3 comepxkut 2108 rmobyn atoro BemecTBa. [IpuHnMas auaMmeTp riIo0yIisl
paBHbIM 10-6 MM, TOJCUUTATH OOILYIO MOBEPXHOCTh AUCIIEPIUPOBAHHOIO BellecTBa B 1 J1 3014,

264. UYeM paznmmyaroTcs 3076 U reib? Bo3MokeH JIi mepexoa U3 30 B renb ¥ 00paTHO? OTBET MOA-TBEPIUTE IPUMEPaMHU.
265. Uro Takoe koyutouabl? B yem mpuunHa Koaryisiiuu KOJUIOHUAOB?

266. Uro takoe nentuzanus komtonnos? Kak ruapoxcua sxenesza (III) MoxkHO mepeBecTH M3 Koaryista B 30Jb M U3 3075 B
KOAryJsit?

267. Hanmcats GopMyiy KOJTOMIHON MHIIEIUTBI, 00pa3yIomieiicss pH B3aUMOJICHCTBUU CHJIBHO Pa30aBICHHBIX PAacTBOPOB
AgNO3 u KCI mpu mebomsirom n3osTke KCIL. Yka3ats nonsl, 00pasyromye JBOHHOI JIeKTpUIecKuil CIIOMH.

268. Harmucatpe dopmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yoIIeiics pH B3aUMOJICHCTBHN CHIIBHO pa30aBIICHHBIX PacTBOPOB

AgNO3 u KCI npu HeGonbniom n30biTke AgNO3. Yka3ath HOHBI, 00pa3yromue aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOA.

269. Hanwucats popMyny KommouaHON MHLENIBl, 0Opa3ylomleiicss pu B3auMOJIEHCTBUU CUIBHO pa30aBICHHBIX PacTBOPOB
Na2Si03 u HCI npu Hebonbmom n30biTke Na2Si03. Yka3aTh HOHBI, 00pa3yrolue: a) MOTSHIHAT ONPEACIISIFOIIUI CII0H; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamnucats hopMyity KOJUIOMIHOM MUIIEIIIBI, 0Opa3yromeiics IpH B3aNMOJCHCTBUU CIIIBHO pa30aBICHHBIX PACTBOPOB
Na2SiO3 u HCI npu re6omabmom uzdbiTke HCl. Yka3ats noHsl, 00pasyromnie TupQy3Hyr0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarynmpyromemM aeiictBun sekrpointoB? Kakas u3 coneir — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutbIriee BO3ICHCTBHE HA KOATYIISAINIO KOJUTONIOB? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinuun? Kak oH Oyner uamenstees B psaay coneit NaCl — BaCl2 — FeCl3? OtBeT MOTUBHPOBATh.
273. Kak MOXHO cTaOMIM3UpOBaTh AUCHEpPCHBIC cucTeMbl? UTo Takoe ctabwimsatop? Kakue BHIbBI CTaOHIU3AIMH
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? U3meHUTCS I pe3yabTaT, €ClIH K 3010
NpeBapUTEIbHO 100aBUTh pacTBOP KpaxMana? OTBET MOTUBHUPOBATD.

275. B aBe ko061 ¢ 3051eM MnO2 mpuiuiy cieayromne pactBopsl: B epByto NaCl, Bo BTOpyIo — CHa-4ana pacTBOp MbLIa, a
3arem NaCl. Uro nponsoiiner B kaxmoi komoe? OTBET MOTUBHPOBATS.

276. Uro mpou3oiaeT npu CIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabummsarop — KCl) u Fe(OH)3 (crabunuzarop —




FeCl3)? OtBeT moaTBepAUTH (hOpMYyIaMH KOIIOMIHBIX MULIEI.

2717. YTo mpou30WIeT MPH CAMBAHUU KOJUIOMIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabumuzaTop
—FeClI3)? OtBer moaTBepauTh (GOPMYITaMH KOJUIOUIHBIX MULIEIII.

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
HCTHUHHBIC M KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro Takoe copbuusa? XemocopOiua? Hammcars ypaBHEHHsS XeMOCOPOIMOHHBIX mporieccoB no-romenus CO2 Bogoit u
OKCHJIOM KaJIbIIMs, a TAaKoKe MOMJIOMIEHH aMMHUAaKa BOJIOM.

281. VYxaknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HONMATHIICH O IMPOMCXOXKICHNIO, XUMHIYECKOH Mpupose, Gpopme

MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4eHUS IOJIUATUICHA, YKAXKUTE MOHOMEDP U METOJ
HONTy4YeHUs moauMepa. MoxkeT a1 HONUATHIICH UMeTh aTakThdeckoe cTpoeHne? OTBeT MotuBHpyiite. Kak ucnomssyercs
HONUATUIIEH?

282. VkaxuTe, K KAKOMY BHUIY MMOJUMEPOB OTHOCHUTCS MOJMCTUPOII TI0 MPOUCXOXKICHHIIO, XUMUIECKOH Mpupoje, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HarpeBaHui0. HamummmTe ypaBHeHHE MOTy4eHHUs IOTUCTHPONIA, YKaXKUTE MOHOMEP U METOA
nonyudeHus noauMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperylsipHoe — uMeeT noauctupon? Oteetr MoTHBUpYiHTe. Kak
UCTIONb3YETCS NOIUCTUPOII?

283. YkaxuTe, K KAKOMy BHIY IOJMMEPOB OTHOCHUTCS MOJIHXJIOPBHHIII MO MPOUCXOXKACHHUIO, XMMUUECKOH mpupone, hopme
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
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHuto. HanumuTe ypaBHEHNE MOTy4€HHs TOTUMETHIAKPUIATA, YKaKUTE MOHOMED U
METOA NoydeHus nonumepa. Kakoe ctpoeHue — crepeoperysisipHoe WIn HEPETYIIsIpHOe — UMeeT 3ToT nosnumep? OTBeT
MotuBupyiire. Kak ucnonbssyercs nonuMeTuIaKpuiaT?

285. VkaxuTe, K KAKOMY BHIY NOJHMMEPOB OTHOCHUTCS HONUAKPUIOHUTPUII MO NMPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLIECHHIO K HarpeBaHuo. Hanummre ypaBHEHHE TOIyYeHUS HOJIMAKPHIOHUTPHIIA, YKAXKHTE MOHOMED
¥ METOJ IoTy4deHus rmoiauMepa. K kakuM monm-mepam — KapOOIeITHBIM HIIH TETEPOLICTIHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnomas3yeTcs MOMTHAKPUIOHUTPHII?

286. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaJAMEHOBBIH Kaydyk MO MPOUCXOXKIEHUIO, XUMUYECKOIl mpupoe,
(hopme MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummre ypaBHeHHE TOTydeHUS OyTaMEeHOBOTO KaydyKa, yKaKUTEe
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 —
oTHocHTCs 3TOT nonumep? OTBeT MoTHBHpYiiTe. Kak ncnonb3yercs OyTalueH-CTHPONbHBIN Kaydyk?

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
stot noimmep? OtBer MoTHBHpYIiiTe. Kak ncromnb3yercs OyTa ueH-HUTPUIBHBIA KaydyK?

289. VkaxuTe, K KAKOMY BUIY MMOJUMEPOB OTHOCUTCS (HEeHOIPOpPMabIETHIHAS CMOJIA TI0 MPOUCXOXKICHUIO, XUMUIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIIEHMIO K HarpeBaHHio. Hanmmmre ypaBHeHNE MOMy4deHHs (heHoIPOpMaTbAeTHIHON
CMOJIBL, YKa)KUTE MOHOMEPBI U METOJ], oTy4eHHs nonumepa. K kakum nonumepam — kapOOLETTHBIM UIIH TETEPOLETHBIM —
oTtHOCHTCS ATOT mosimMmep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs dheHondopManbaeruanas cMoa?

290. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJIHATUICHTEpe(TANIAT M0 IPOUCXOKACHHUIO, XHMUYECKOH TPHPOJE,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuo. Hamumire ypaBHeHHE MONy4YeHUs HONUITUIEHTepedTaNaTa, yKaKITe
MOHOMEPBI X METOJ| IOTy4YeHHs noauMepa. imeer i 3ToT noimmep 1uc- u TpaHc-popmer? OtBer MoTHBHpYiiTe. Kak
HCTIONB3YeTCs TONMMATHICHTepedTamar?

291. VYxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS HEHMIIOH MO NMPOMCXOXKACHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, IO OTHOILEHHUIO K HarpeBaHHto. HanumuTe ypaBHEHUE MOTy4eHUs] HEIIIOHA, YKaKUTE MOHOMED U METOJ
noxydeHus moauMepa. K kakiM monmmepam — KapOOIIeITHBIM HITH TeTePOICTTHRIM — OTHOCHTCS 3TOT nonumep? OTBeT
MotuBupyire. Kak ucnonssyercss HelnoH?

292. VYKakuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOH MPHUPOJE,
(hopmMe MaKpOMOJIEKyJ1, IO OTHOLIECHHIO K HarpeBaHuo. Hanummre ypaBHEHHUE MOIyYeHUS HOJIUTETPATOPITHICHA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nonumepa. MoxKeT 11 3TOT NOJIMMEp UMETh aTakTuueckoe crpoeHue? OteeT MoTuBUpyiiTe. Kak
UCTIONB3YeTCs OMUTETPa(hpTOPITIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONMMETHIMETAKpPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKOH MPUpOJE,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHU0. Hamummre ypaBHEHHE ITOTydeHUS OIMMETHIMETAaKpHJIaTa, yKaKUTE
MOHOMEp U METOA NoiaydeHus nonumepa. K kakuM nonuMepam — aTakTUUECKAM WIIU U30TAKTHUECKUM — OTHOCUTCS 3TOT Ioaumep?
OtBet MoTuBHpYiiTe. Kak ncronb3yercs nomruMeTHIMeTaKkpunaT?

294. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHUJIALETAT IO IPOUCXOXKICHUIO, XUMHUYECKOH mpupoze, popme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuioo. Hanumure ypaBHeHMe N0-J1y4eHNsl NOJMBUHMIIALETATA, YKAXKUTE MOHOMED U
METO[ oIy4eHus nonumepa. Kaxoe crpoeHue — crepeoperyispHOe WK HeperysipHoe — uMeeT 3ToT nonumep? OTBeT
MoTHBHpYyiiTe. Kak ncronab3yercs moauBUHUIALETAT?

295. VYxaxuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS KaIllPOH IO TPOMCXOKACHHIO, XMMUYECKOU mpupoe, hopme
MAaKpOMOJICKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiuMu MeTomaMu MOXKHO HONYy4YHUTh KanpoH? HanummTe ypaBHEHUS TOTydIeHHS
3TOro MONUMEpPa, YKaKUTe MOHOMEpPHI. K KakiM monuMepaM — KapOOIEeTHbIM HITH FeTePOIEITHBIM — OTHOCHTCS KarpoH?




296. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS PEe3HHA MO MPOHCXOXKACHHUIO, XMMUUECKOH MpHu-poje, Gopme
MAaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarPEBaHUIO. Y KaXKUTE MOHOMED M METO/ MOTy4eHHUs pe3uHbl. UeM pesrHa oTau4aeTcs oT
300HMTa? Kak ucrone3yroTest pe3nHa u 300HUT?

297. Kakne pa3HOBHAHOCTH MOJUH30MIpPeHa cymecTByoT? K kakuM BHAaM MOIMMEPOB OHH OTHOCSATCS MO MPOHCXOXKICHHUIO,
(hopme MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio? Hanmummire ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH MOIUH30IPEHA,
yKaxXuTe MoHOMepbl. Kak ncrosnb3yeTcs Mouu30npen?

298. Uro Takoe nonuamuaHele cMoinbl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJMMEPOB OHH OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKON IPUpoe, (hopMe MaKpOMOJIEKY, TI0 OTHOLIEHHUIO K HaTPEeBaHUIO.
Hanumure ypaBHEHUs MOTy4eHUs TOTHAMHUIHBIX CMOJ, YKaXKHTE MOHOMEPBI. Kak HCIONB3yIOTCS MONHAaMUIHbIE CMOJIBI?

299. Kaxme Bumsr xayuyka cymecTByoT? K kakoMy BHIY IOJMMEPOB OHH OTHOCSTCS ITO HPOUCXOKIACHHIO, XUMUIECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHH0? Hanmimmte ypaBHEHHSI CHHTE3a Pa3HbIX BUIOB KaydyKa, YKaXKHTE
MoHOMepbI. Kak HCTIONB3YIOTCS 3TH MOTUMEPHI?

300. INepeunciure KapOOLENHBIE MONUMEPHI, MOIYyYEHHbIE METOAOM ITOJIMMEPH3ALNH, HE COZIEp)Kalljieé B OCHOBHOM LIenH
KpaTHBIX cBsA3ell. Hanmmmmre ypaBHEHNS UX MOTYyYeHHS, YKaXKATE MOHOMEpPEI. Kakne u3 3THX MOIMMEepoB MOTYT HMETh
aTakTH4eckoe cTpoeHue? OTBET MOTUBHpYIITE.

301. Uro Takoe pH-ungukaropsl? Kakue nnaukaropsl Bel 3Haere? [IpucyTcTBHE KAKUX MOHOB B PAac-TBOPE MOXKHO
00HAPYKUTH MPH TIOMOIITH HHAUKATOpOB? [IpHBeCTH IPUMEDPHL.
302. B msaTe poOupok, copepkamux pacTBopbl ximopunos Harpus, meau (1), 6apus, amomunaus u xe-ne3a (I11), moGasumu

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
OIIPEIEINTH COCTAB COAEPKUMOTO 2-if 1 3-1 poOupok? OTBET NOATBEPANTS YPABHECHUAMHE 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 ONIpenesiuTh COCTAaB pacTBOPOB B 3-i 1 5-i mpoOupkax? OTBET NOATBEPANUTh YPaBHEHUSAMU peakuui B
MOJICKYJISIDHOH U HOHHO-MOJICKYJIAPHOH (hopMe.

304. Vka3aThb 1Ba XMMUYECKUX PEaKTUBA, IPU IIOMOIIU KOTOPHIX MOKHO Pa3IM4YUTh PACTBOPHI XJIOPU-JOB MAarHusi, KajbLus U
6apus. Hanmucats B MOJEKYIApHON 1 HOHHO-MOJEKYIAPHOH (hopMe ypaBHEHHS PEaKIHii, TPOTEKAIOIINX MEXK Ty 3TUMU PEaKTHBAaMHU
M KaKIOH U3 COJICH.

305. ITpn moMomy KakuX XMMHYIECKHX PEaKTHBOB MOXKHO Pa3MYUTh CIETYIOMINE COSANHECHUS HATpUsA: KapOOHAT, XIOPHUI,
cynbdat, pocdar u ruaporcu HaTpust. HamrcaTs ypaBHEHNS peaknii B MOJIEKYJIIPHONH M HOHHO-MOJIEKYIISIPHOH (opme.
306. [Tpu moMoIIM KaKOro YHMBEPCAIbHOTO PEaKTHBA MOXKHO ONPENENUTh, B KAKOW U3 MATH NPOOHPOK HAXOIATCS PacTBOPHI

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

307. Hamucars xumudeckue (GopMyIbl BeLeCcTB, HAXOAAIMUXCA B 3-X Kombax, ecid: 1) pacTBOpPBI OKPAIIMBAIOT ILTAMs
TOPEJIKK B (PMOJIETOBBIH 1[BET; 2) MpH npuiuBaHuu pactBopa AgNO3 B obpasiiax u3 1-i u 3-i ko0 BbIIAT TBOPOXKUCTHIN 0CaT0K
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnernn H2SO4 B oOpasiie u3 3-i KOJIOBI POU30IILIO
OypHOe BBIJIeNICHNE Fa3000pa3HOTO BEIIECTBA, KOTOpOe BeI3Bao momyTHeHHe pacTBopa Ca(OH)2. OTBeT NoATBEpANTS
YpaBHEHHUSMHU COOTBETCTBYIOIIMX PEAKLUi B MOJIEKYJIIPHOI 1 HMOHHO-MOJIEKYJISIpHON opme.

308. [Ipu moMoOIIM KaKWX KAYEeCTBEHHBIX PEAKIMi MOXXHO Pa3iuuuTh 2 MUHepalbHbIX ymoopenus (NH4)2S04 u KCI? Otser
MOATBEPANTH YPABHEHUSAMH COOTBETCTBYIOIINX PEAKIMH B MOJICKYIIIPHOH W HOHHO-MOJICKYJIIPHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hamnucars xumudeckue (GopMyIibl BELIECTB, HAXOAAMUXCA B 3-X Konbax, ecau: 1) pacTBOp OKpalIMBAaeT ILIaMs TOPEIKU B

(buoneToBsIi BeT (00pa3ibl U3 KO0 1-i 1 2-if) 1 skenThIi (00paser u3 3-if Koy1Obl); 2) mpu NpuInBaHuK pacTBopa 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 BEIMasaeT Oenblit ocanok; 4) mpu nodasnennn H2SO4 u3smenennit He npoucxoaut. OTBET MOATBEPAUTS YPAaBHEHHSIMHI
COOTBETCTBYIOLIMX PEAKINIA B MOJIEKYJSIPHON 1 HOHHO-MOJIEKYJIIpHOH hopme.

310. Kak mpu momoIniy BoJIbl U a30THOM KUCIOTHI Pacro3HaTh YEThIPE MOPOIIKA — COMy, Mel, Cyabdar Hatpus U rurc? OTBeT
MOATBEPANTH YPABHEHUAMH PEAKIUH B MOJICKYJIIPHOI N HOHHO-MOJICKYIISIpHOI (hopme.
311. B ueTbIpex makeTax COAEpXKATCS CIETYIOMIME BEIIECTBA: CyIb(aT amOMHUHUS, HUTPAT Oapus, XIOPUI aMMOHUS, CYJIbGHUT

Hatpus. Vicrons3ys pacTBOp MMAPOKCHAA Kalus U OTKPBITHIA UM Cynb(aT alTtoMHUHHS, OOHAPYKHUTh BCE OCTaJIbHBIE BEIIECTBA.

OTBeT MOATBEPANTE YPAaBHEHUSIMH PEaKUUil B MOJICKYJIIPHOH W HOHHO-MOJIEKYJIIpHOU (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 nmpu nomoniu auxpomata kamus K2Cr207 MoxkHO pa3nuuuth: a) cynbghatsl sxenesa (1) u (I1II); 6) HUTpaT u HUTPHUT
kanmua? OTBET MOATBEPANTD YPABHEHNUSIMH BO3ZMOXHBIX OKHCIHTEIIFHO-BOCCTAHOBUTEIBEHBIX PEAKIIHIA.

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, XJIOPU aMMOHUS — MPEJICTABISET OO0 HcceryeMblid o0pasen yaoopenusa? OTBeT NOSCHUTh
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 KalbIus, GochaT aMMOHUS, XIIOPH] KaJIUs — IPEACTaBIsIeT co00i ncciaexyeMslil oopasen ynooperus? OTBeT NOACHUTD
YpaBHEHHUSAMH PEaKiuii B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYJISIPHOW (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak mpu momoniu THAPOKCHIA HATPUs, HUTpaTa cepedpa U CONSTHOW KHCIIOTHI ONMPENEIUTh, KaKoe W3 yI0OpEeHUH —
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 ypaBHEHNs COOTBETCTBYIOIINX PEaKIMil B MOJICKYJIIPHOIM M HOHHO-MOJIEKYJISIPHOH (opme.

319. HasBare Hambosee BayKHBIE COJIH JKelle3a M yKa3aTh MX MPAKTHUecKoe 3Ha4deHHe. [IpH moMomy Kakux peaxiuii MOXKHO
00HapyXuTh IpHcyTcTBHE HOHOB Xkene3a (II) u (III) B pactBope? OTBET MOA-TBEPAUTH YPABHEHUAMH PEAKUUIl B MOJICKYJISIPHOH 1
MOHHO-MOJIEKYJISIpHOM (hopMme.

320. [Ipu oMol KaKWX KAa4eCTBEHHBIX PEaKIMid MOXKHO MOATBEPIUTh cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHHsI COOTBETCTBYIONIMX PEAKIHIA B MOJICKYJISIPHON M MIOHHO-MOJIEKYJISIPHOH hopme.

6.2. TeMbl nuCbMEHHBIX padoT

HaummeHoBaHue 1abopaTOpHBIX paboT

OmnpeeneHne SHTATBINA peakiuu HeiiTpaau3anuu. CKOPOCTh XMMUYECKUX PEAKIUI U XUMHYECKOE PABHOBECHE
Peakuuu OKHUCIICHUSI-BOCCTAHOBICHUSI

HN3y4deHune CBOWCTB MPEAEbHbIX YIIEBOA0OPOI0B

KonTponbsHas paboTta cTyIeHTOB 3a04HOH HOpMBI 00yUEHHUS

KonTponbnas padota (KP) conepkut HHIUBUIYa bHBIC 3aaHHs.

TpeGoBanus 1o BeimonHeHH0 KP:

1. KonTponbsHas paboTa cTyJeHTOB 3a09HOH (hopMBI 00yUEeHUS COCTOUT U3 12 3a7a4, OXBAaTHIBAIOIINX ITOTHEIA KypC JUCIUIIINHEL, U
BBINOJIHSETCS TI0 OJJHOMY U3 YKa3aHHbIX BapHaHTOB. BeIOOp BapuaHTa onpenenseTcst ByMs IOCIEAHUMH HU(pPaMu 3a4eTHOM
KHIKKH CTYZEHTA.

2. 3agaun KP n0mKHBI IMETH T€ HOMEPA, MOJT KOTOPBIMH OHU CTOSIT B IOCOOUH. Y CIIOBHUS 33124 HEOOXOIMMO TTEePENMChIBATh
HOJHOCTBIO.

3. PerieHne 3a1a4 JOIDKHO OBITH YETKO 0OOCHOBAHO C UCIIOJIb30BaHHEM 3aKOHOB M MIOJIOKEHUI XUMHU.

4. Ilpn HEOOXOIMMOCTH PELICHHE CIEIyeT MOSICHATD YePTEKOM.

CTtpyKTypa KOHTPOJIBbHOM paboThI:

* TutynbHbIA THCT

* YcioBusl 3aa4 B COOTBETCTBUM ¢ BapuaHToM KP

* Heob6xoauMele uepTexH, Tpa vk ¢ MOSICHEHUSIMU B COOTBETCTBHHU C yCIOBHEM 33a4H
* Perrenns ¢ nosicHeHnsIMu

* OtBer

KoHTposibHasi paboTa BEINOJIHSIOTCS CTYACHTOM CaMOCTOSTEIBHO B COOTBETCTBUY C MHUBUIYJIbHBIM 331aHUEM, C ITOJHBIM
yKa3aHHEM Ha TUTYJIHOM JICTe (paMHIINK, HIMEHH, OTYECTBA, II0CTIE YETO MEPEAI0TCs B ICKaHAT CBOETO (aKynpTeTa. B nexanare
OHH PETHCTPHUPYIOTCA M IOCTYMHat0T Ha Kadenpy. ITo pesynaprataM npoBepKd KOHTPOIBHOH pabOTHI MPETIOAaBaTellb JaeT PELECH3NIO
C 3aKIIOYEHHEM, YTO JJaHHas paboTa 3auTeHa WM He 3a4uTeHa. PerieH3us nepefaercs B A€KaHaT U CIIy>KUT OCHOBaHHEM JJIsL 10MTyCKa
CTYJICHTa K 3a4eTy MJIM 9K3aMEHy.

IIpumeuanue:

[epeueHb BapHaHTOB 3aaHH KOHTPOJIBHOM PabOThI, METOIMKA €€ BHIIIOJIHEHHS K HEOOXOJMMasl IUTepaTypa MPUBEICHBI B
METOAMYCCKIX YKa3aHUSX JJIs1 HATUCAHUS KOHTPOJIbHOM paboTel (JIyranckas, M.A. Xumus [TekcT] : MeToI.yKa3. 1Mo U3y4. Kypca
BBIT. KOHTP. PabOTHI A1 CTyA. 3a04. opmsr 00y4. / M. A. Jlyranckas, O.10. Illamamosa, C.B. KorapaTosa; HoBouepk. roc. memnop.
akaf., kad. XUMUH U IPUKIL. dKostoruu. — HoBodepxracck, 2013.-66 ¢.-50 3x3.). Kaxslit CTyA€HT BRINONHAET KOHTPOIBHYIO PaboTy
B COOTBETCTBUH C BAPHAHTOM 3aJIaHHs, ONPEICIIEMOro IO ABYM HOCIeIHUM U paM ero mudpa (HOMep CTyACHYSCKOro Ouiera u
3a4eTHOM KHIDKKH). Hampumep, mudp cryaenta 30512, T.e. mocneanue nudpel ero 12. CienoBaTenbHO, CTYICHTOM JIOJDKHA OBITH
BBIIIOJTHEHA KOHTPOJIbHAS paboTa, BKIIOYAIOIIAst 3a0a4H BapHaHTa 12.

6.3. @oH/ OLIEHOYHBIX CPEICTB

1. IIOKA3ATEJIN, KPUTEPUU U IIKAJIbI OHEHWMBAHIMA KOMIIETEHIIN

Onenka copMupoBaHHOCTH KomrieTeHIi y ctyaeaToB HUMU JIon’AY u BeIcTaBIIeHHE OIIEHKH MO OTACIHHON TUCIHITTHHE
BEJIETCS CIEeIyIONIM 00pa3om:

- JUISL CTYZICHTOB 3a04HO#1 (hOpMBI 00YUEHHSI UTOTOBasi OLICHKA [0 AUCIMIUIMHE BHICTABICTCS 10 S-0aTIbHOM IKaje B BUAE OLCHKH
«OTJINYHO», «XOPOIIO», KyIOBIETBOPUTEILHOY, «HEYIOBIETBOPUTEILHOY;




Bricoxkuil ypoBeHb OCBOSHHSI KOMIICTEHIINI, HTOTOBAsI OLICHKA 110 AUCIHUILUINHE KOTIMYHOY» MIIH «3aUTEHO»: ITyOOKO U IPOYHO
YCBOMJI IPOTPaMMHBIIl MaTepuall, HCYEPIBIBAIOLLE, [TOCIECI0BATEIBHO, YETKO M JIOTUYECKH CTPOMHO €ro U3J1aracT, yMeeT TECHO
YBSI3BIBATE TEOPHIO C PAKTHUKOH, CBOOOIHO CIPABIIACTCS € 3aJa4aMH, BOIIPOCaMH U IPYyTHMH BUIaMH TIPIMEHEHHS 3HAHHH,

HpUYEM He 3aTPyJHAETCS C OTBETOM IPHU BUAOM3MEHEHUH 33IaHHMN, HCTIOIB3yeT B OTBETE MaTepHall MOHOTpaHIECKOit
JIUTEpaTypsl, IPaBUILHO 0OOCHOBBIBAET MIPUHATOE PEIICHNE, BIaJeeT Pa3HOCTOPOHHUMHU HABBIKAMU M IIPHEMaMU BBITOITHEHUS
HpaKkTH4eckux 3a1ad. CHCTEMHO U INITAHOMEPHO pabOTaeT B TEUCHUH CEMECTpa.

IloBBbIIIEHHBIN YPOBEHb OCBOEHHUSI KOMIIETEHIIMM, UTOTOBas OLIEHKA 110 JUCLIMIUIMHE «XOPOLIO» UIIH «3aYTEHO»: TBEPAO 3HAET
MaTepuall, FpaMOTHO U IO CYLIECTBY U3J1araeT e€ro, He JOILyCKas CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIIPOC, IPABUIIBHO
MPUMEHSIET TEOPETUUECKUE MONOKEHNUS NIPU PEILICHUH MPAKTUUECKUX BOIIPOCOB U 3a/1a4, BIaJeeT HE0OX0IUMbIMU HAaBbIKAMU U
IpHUeMaMH UX BEIOIHEHHs. CHCTEMHO W IIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

Iloporoselii ypoBeHb OCBOEHHSI KOMIIETEHIUI, UTOI0OBAask OLIEHKA 10 AUCUUILINHE «yIOBIETBOPUTEIBHO» UIIH «3aU4TEHO»: UMEET
3HaHMs TOJbKO OCHOBHOI'O MaT€pUalla, HO He YCBOUII €0 JETajIeH, 10IyCKaeT HETOYHOCTU, HEJJOCTATOUHO IIPABUJIbHBIE
(OpMyITUPOBKH, HAPYIIEHHS JIOTHYECKOH TTOCIIEA0BATENFHOCTH B H3JI0KEHUHU ITPOIPAMMHOTO MaTepuala, HCIIBITHIBACT 3aTPy JHCHUS
TIPH BEIITOJTHEHHUH TIPAKTHIECKUX padoT.

IToporoBelit ypoBeHs OCBOCHUSI KOMIIETEHIINH HE COPMHUPOBAH, HTOTOBAS OI[EHKA MO AUCHUILIHHE «HEYIOBIETBOPUTEIBHOY» WU
«He3auTeHo» (MeHee 60 GayIoB): HE 3HAET 3HAUUTEIILHON YaCTH MPOrPAMMHOTO MaTepuaa, JOIMyCcKaeT CyIECTBEHHbIC OINOKH,
HEYBEPEHHO, ¢ OOJBIIMMH 3aTPyTHEHUSIMH BBIITOITHSIET ITpaKTHIecKre padoTsl. Kak mpaBuiio, OlleHKa «HEyI0BIETBOPUTEIHHOY
CTaBUTCSA CTYJCHTaM, KOTOPBIE HE MOTYT MPOAOIKUTE 00y4eHHe 0e3 TOMOTHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIIEH NHUCIUILIINHE.

Kputepun orieHkn ypoBHsI c(hOPMUPOBAHHOCTH KOMIETEHIINIT U IPUHATHE 3aKIIOYEHHS, YTO JJaHHAsl KOHTPOJIbHAS paboTa 3auTeHa
WITH HE 3a4YTeHa: COOTBETCTBHE COJEP)KaHMs pabOTHI 3a1aHHI0; TPAMOTHOCTH M3JIOKEHMS U Ka9eCTBO 0(OPMIICHHS pabOTEI;
COOTBETCTBHE HOPMATUBHBIM TPEOOBaHUSAM; CAMOCTOSATEIFHOCTD BEIIOTHEHHS PAaOOTHL, ITyOHHA MPpopabOTKH MaTepHana;
UCIIOJIb30BaHNE PEKOMEHIOBAHHON 1 CHIPABOYHON JIMTEPATYPBI; IPABHIBHOCTh BHIIOJIHEHHBIX PaCYeTOB U rpadMuecKON 4acTH;
000CHOBaHHOCTH U JOKa3aTEIbHOCTb BHIBOIOB.

[Tpumep cTpyKTYpHl GOPMUPOBAHUS OLIEHKH Ja00paTOpHON pabOTHI

HanmenoBanue noxasarens bannsr
WuTtepBan 0auioB 3a MoKaszaTemb, OT 5 ITomyuyeno
1. IIpeaBaputenbHas MOATOTOBKAa K J1abopaTopHOU pabore 1

2. 'paMOTHOCTb M3JIOKEHHS M KauecTBO oopmieHus paboTel 1

3. CoOTBETCTBHE METOAWKHA PAOOTHI CTAHAAPTHON METOJMKE dKCIEepHMeHTa |
4. IlpaBUIBHOCTH BBIOIHEHHBIX PACUeTOB U rpadudeckoil JacTu. 1
5. O0O0CHOBAHHOCTb U JOKA3aTEILHOCTh BBEIBOJOB 1

HNTOT'OBAS OLIEHKA, 6ann 5

Kpurepun onenxu: - mabopaTopHast paboTa CUUTASTCS YCIIEIIHO CIAHHOM, €CITH M0 HTOTaM OLIGHUBAHHS CTYACHT Habpai 5 6amios,
B JKypHaJIe IIperoiaBaTess 110 J1abopaTopHoii paboTe BhICTaBICTCS OaLT

KonTtponsHas paboTa BEIIOIHAIOTCS CTYyICHTOM CaMOCTOSTENbHO. [1o pe3ynpraTaM npoBepKr KOHTPOJIBHOM PabOThI MpeToiaBaTellb
JlaeT peLieH3 o C 3aKII0YeHHeM, UTO JaHHas paboTa 3aYTeHa UM He 3a4TeHa.

2. METOJIMYECKUE MATEPHAJIbI, OTTPE/IEJISIIOILME TTPOIEYPbI OLIEHUBAHUS 3HAHWM, YMEHMUIA,
HABBIKOB U (MJIN) OIIBITA JESATEJIBHOCTH, XAPAKTEPU3YIOIIUE STAITBI ®OPMUPOBAHUS KOMIIETEHI{MI
OOmmii mopsiIOK MPOBECHUS MPOLIEAYPHI OLICHUBAHUS 3HAHWH, YMEHHIH, HABBIKOB U (MJTH) OIBITA ICATEIBHOCTH, COOTBETCTBHE
MHJIMKATOpaM JOCTHIKCHUsI COOPMUPOBAHHOCTH KOMIIETEHIMI OMpPE/ICNICH B CICAYIOUINX JOKAIbHBIX HOPMATUBHBIX aKTaX:

1. TlonoxxeHue o TeKymiel arrectanuy 3Hanui odydatomuxcs B HUMU [ITAY (B neicTBYOMEH pelakinm).

2. [TonoxeHue O MPOMEKXYTOUHON aTTeCTalluy 00YUYaIOIMXCS 10 MPOrpaMMaM BBICIIEro 0Opa3oBaHusl (B IEHCTBYIOIIEH pelIaKIin).
JIoKyMeHTBI pa3MeleHbI B CBOOOTHOM JocTyme Ha oduinansHo caiite HUMU JTon['AY https://ngma.su/ B pa3nene: ['maBHas
ctpanuna/ CBeseHbst 00 00pa3oBaTenbHON opranu3anun/JIokanbHbIe HOPMaTHBHEIE aKTHI.

ITpumeuanue:
- KOMIUIEKT OMJIETOB JJISt 3a94eTa M HK3aMeHa. XpaHHUTCS B OyMa)KHOM BHIE Ha COOTBETCTBYIOIIEeH Kadenpe. [TouexxuT exxeroqHoMy
OOHOBIICHUIO U IIEpeyTBEPKICHUI0. UHCIIO BAPUAHTOB OUIETOB B KOMILIEKTE HE MEHEE YHCIa CTYJeHTOB Ha 3K3aMEHeE.

6.4. IlepeueHb BU/I0B OLICHOYHBIX CPECTB

Ilo nucuunnune Xumus
Otuet no nabopatopusiM pabotam. KoHTponbHas paboTa.
Urorossiit kouTposs (MK) — sx3ameH.




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 | Iumkosuy E. 1. OO6mas xuMusi: yaeOHO- METOAMIeCcKoe ocodue Kazans: M31-Bo KazaH. yH-Ta,
2014,
https://biblioclub.ru/index.php?
page=book&id=276360

JI1.2 | CysopoB A. B., OOmas XuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaar,

Huxonbckuit A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264

7.1.2. Jlono/iHUTeAbHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIHN 3ariaBue WznarenscTBo, ros

JI2.1 |IlstanusHa E.B., Xumust: yaeOHoe mocodue sl CTYJICHTOB HapaBICHUS Hosouepxkacck, 2016,

JposoBo3zosa T.U., "TexHocdepHas 6e3omacHocTh" nmpodib "TloxapHas http://biblio.dongau.ru/MegaPr

Hanropa B.B. 6e3omacHOCTB" oNIMI/UserEntry?
Action=Link FindDoc&id=91
52&idb=0

JI2.2 |Mlanamosa O.1O., Xumusi: COOPHHUK 3184 JUTsI CAMOCTOSITEIIbHOM pabOoThI Hosouepxkacck, 2018,

Hpososo3osa T.H. CTYZCHTOB [BCEX HaIpaBIICHHIA | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0

JI2.3 | coct. U. B. Opranudeckas ¥ (U3KOJUIONJHAS XUMHS: TPAKTHKyM HoBocubupck:

Bacunenosa; T. H. HoocuOupckuii

bokoga; I II. rOCYIapCTBEHHBII arpapHbIi

IOcynoBa yHHuBepcureT, 2013,
https://biblioclub.ru/index.php?
page=book&id=230476

JI2.4 | AnapueB A. 1., Xumust : COOPHUK 33/1a9 ¥ YIPAKHEHHH: y4eOHO-METOANIECKOE HoBocubupck:

KazakoBa A. A. nocobne HoBocubupckmit
rOCyZapCTBEHHBIN
TEXHUYECKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

JI2.5 | HoBouepk. HHX.- XuaMUS: METOJl. YKa3aHUs 10 U3Y4. Kypca H BBINOJI. KOHTP. HoBouepxacck, 2023,

MEJIAOp. WH-T paboThI I CTYA. 3a04. GopMbl 00y4. Hampari. "TexnocdepHas | http://biblio.dongau.ru/MegaPr

Houckoit 'AVY; coct.: |6e3omanocts", "Hedreraszosoe aeno"” oNIMI/UserEntry?

E.B. Ilatuunpina, Action=Link FindDoc&id=42

0.10. lanamosa, 9090&idb=0

N.A. Jlyranckas

JI12.6 |IlstauusHa E.B. Xumust (crienuanbHbIe pa3/ielibl): IA00paTOPHBIH MpakThukyM it | HoBouepkacck, 2023,

CTyZAeHTOB HamnpaBieHui «TexHocdepHas 6€30MacHOCTbY, http://biblio.dongau.ru/MegaPr
«HedrerazoBoe nemno» oNIMI/UserEntry?
Action=Link FindDoc&id=42
9148&idb=0
7.1.3. Metoauueckue pa3paboTku

ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron

JI3.1 | Apososo3osa T.H., Xumust: 1TabopaTOPHBIH MPAKTUKYM JUIS CTYJCHTOB BCEX Hosouepxacck, 2018,

IManamosa O.10., HaInpaBJICHUH http://biblio.dongau.ru/MegaPr

IIstHuueHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0

JI3.2 | HoBouepk. HHX.- XuMHs: METOIMYECKHUE YKa3aHUS M0 MOATOTOBKE K TEKYLIEMY Hosouepxkacck, 2019,

MEJHOp. UH-T
Honckoit 'AY ; cocr.
0O.10. lllamamosa

KOHTPOJIIO IJId CTYI€HTOB BCEX HaHpaBJ’IeHI/Iﬁ

http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=29
9150&idb=0

7.2. Ilepeyens pecypcoB HHGOPMALUOHHO-Te1eKOMMYHHKALMOHHOI ceTH "HTepHeT"




7.2.1 http://www.chem.msu.su/rus/elibrary/

7.3 IlepedyeHb MPOrpaMMHOI0 odecredeHust

7.3.1 Dr.Web®DesktopSecuritySuiteAutusupyc K3+ 1Y l'ocynapcTBeHHBIH (MyHULIATIATBHBINA) KOHTpAKT No
PIIA06150002 ot 15.06.2021 r. Ha mepenauy
HEUCKITIOUUTENHHBIX MPaB Ha HCIIOIB30BAHUE IPOTPAMM IS
SBM 000 «AWUTH LIEHT»

7.3.2 Yandex browser
7.4 Ilepevyenb nHGPOPMANHOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3bl nanabix OO0 Hayunas snekrpoHHas http://elibrary.ru/
oubIMoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIs)
8.1 2313 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOCIBIO U TEXHUUECKUMHU

CpeZicTBaMH 00YUEHWsI, CITYKAIIUMHE TS TIPEACTABICHHUS HHPOPMAIIUU OOJBIIION Ay TUTOPUH:
Habop nemMoHcTpamoHHOT0 000pyn0BaHus (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoekrop Acerx113PH — 11uT., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAAHBIE MTOcoOus — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermomaBarens.

8.2 2321 CrnenmambHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMI
CpeAcTBaMH 00YYeHHs, CIy KaIllUMHU AT IpeAcTaBIeHHs nHpopmaru ayautopun: Habop
JIEMOHCTPALIMOHHOTO 000pyA0BaHus (TIEPEeHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mit.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 TmIT.;
Hocka - 1 miT.; Paboumne mecra cTynenToB; Pabodee MecTo mpemnomaBaress.

8.3 2102 CrnenuanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIUATI3HPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpelcTBaMH O0yUYEHUs, CITy)KaIUMU JUIS IPeJICTaBIeHHsT MH(POPMALMU OOJIBIION ay IUTOPHU:
Habop neMoHCTpannoHHOTO 000pyn0oBaHHMs (IIEPEHOCHOH): 9KpaH - 1 WT., mpoekTop - 1 mT., HeTOyK
-1 wr.; Anmapar TBO — 1mt.; Annapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; [lnuta
HarpeBarensHas ES-HA3040 — 1 mt.; Nazoananmsarop [XIT-3M — | mwit.; Orserymurens — 1 mrT.;
Benpo xonycHoe — 1 mr.; Jlaboparopras nocyna; PacTBopbl peakTHBOB, HEOOXOAUMBIX JUIS
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeguKaMeHTaMu — | mT.; Mebens mabopatopHasi;
Jocka MarHUTHO-MapkepHas - lmt.; CymmneHsiii mxad - 1m.; Becs! Texnoxummaeckue BJIKT-
500 - lwrt.; Mydenbhast neus - 2 mr.; Jocka — 1 mr.; Paboune mecta crynenToB; Paboune mecra
MPENoAaBaTeNs.

8.4 2305 [omemneHne yKOMIUTEKTOBAHO CIIEIIAATN3NPOBAHHON MEOEIBI0 M TEXHUIECKUMH CPEICTBAMH
00y4YeHHUs, CITYKAIUMH IS TIPEICTaBICHUS HHPOPMAIIUH U OCHAIEHO KOMITBIOTEPHOW TEXHUKOU C
BO3MOYKHOCTBIO MOJKIIOYEHHUS K CeTH «VIHTEepHET» U 00ecTIedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHO-00pazoBarebHyto cpeny HUMU Jlonckoit TAY: Kommbiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mit.; Femoza — 2 mt.; Monutop VS — 1 mt.; MoHuTOp
OPTIQUESTQ — 2 wt.; Monurop Intel Celeron 430 — 1 mt.; Kacdenpanshas 6ubmnoTeka;
Crounbl KomnbroTepHble — 6 mT.; Cron-tym6a — 5 wir.; Crynbs — 16 wir.; TeMaTH4eckue riakaThl
—5mr.; Jlocka— 1 mT.; Paboume mecta cTyneHToB; Pabodee MecTo mpemomaBates.

9. METOIMYECKHE YKA3AHUSA J1JIS OBYYAIOIIUXCS 11O OCBOEHUIO JNCIUIIJINHBI (MOIYJIST)

1. Meromudieckre peKOMEHIAINH TT0 OPTaHU3AINN CAMOCTOSITENbHOM paboThl o0ydaromuxcst B HUMU ITAY [DnekTpoHHBIH
pecypc] : (BBen. B neiicTBue npukasoM aupexropa Nel06 ot 19 utons 2015r.) / HoBouepk. umx.-menuop. uH-T JJoHckoi AV .-
OnexrpoH. AaH.- HoBouepkacck, 2015.

2. Tlonoxxenue o Tekyiie arrecramuu odydaromuxcs B HUMU [ITAY [DnekrpoHHblit pecypc] (BBeIeHO B ISHCTBHE MPUKA30M
mupexropa Nel19 ot 14 urons 2015 r.) / HoBouepk. nmx.-menuop. uH-T JloHckoi TAY.-Onexrpon. man.- HoBouepkacck, 2015.-
Pexxum goctyna: http://www.ngma.su - 20.08.2016.

3. TunoBsie GOPMBI THTYJIBHBIX JINCTOB TEKCTOBO JJOKYMEHTALIMH, BBIIOIHIEMOH CTYICHTaMH B Y4eOHOM Tpolecce
[Dnexrponnstit pecype] / HoBodepk. urk.-mMenuop. uH-T JloHcko#t ['AY.-Dnekrpon. aaH.- HoBodepkacck, 2015.- Pexxum goctyna:
http://www.ngma.su

4. Ionoxenue o GoHIe OLIEHOYHBIX CPEICTB [ DIEKTPOHHBIN pecypc] : (mpuHATo pemenueM Ydenoro coseta HUMU ATAY Ne3 ot
27.06.2014r) / HoBouepk. uHxk.-Menuop. uH-T JloHckoi [AY .-Onekrpon.aan.- HoBouepkacck, 2014.- PexxuM mgoctyma:
http://www.ngma.su

5. IlonoxeHue 0 MPOMEKYTOUHOH aTTECTAUH 00yJaIOIIUXCA IO IPOTpaMMaM BBICIIEro 00pa3oBaHus [DIEKTPOHHBIN pecypc]
(BBeneHO B neficTBre npukazom mupekropa HUMMU Jlonckoii TAY Ne3-OJ1 ot 18 stuBapst 2018 1.) / HoBOUYEpK. HHK.-METHOP. HH-T
Honckoit 'AY.-Onexrpon. nan. - HoBouepkacck, 2018.

6. ITataumsiaa, E.B. XuMus: yaebHoe mocobue At CTyAeHTOB HanpaBieHus "TexHochepHas 6e3omacHocTs" npoduis "[loxapras
6e3onacuocts" / E. B. Ilataunsina, T. . ApoBoBo3osa, B. B. {aatopa ; HoBouepk.umx.-menuop. uH-T JJCAY. - HoBouepxkacck,
2016. - URL: http://ngma.su

7.JIyranckas, 1. A. XuMusi:Kypc JeKIUH Uit CTyAeHTOB HanpasieHus "TexHochepHas 6€30macHOCTh"

/ A. A. JIyrauckas, E. B. Ilataunsiaa ; HoBodepk. nmxk.-menuop. ue-T JIAY. - HoBouepkacck, 2015. - URL:http://ngma.su

8. lpoBoBo3oBa, T.U. Xumusi: 1abopaTopHbIA PAKTUKYM I CTYJIEHTOB Beex Hanpasiienuit / T. 1. /IpoBoBo3oga, O. 1O.
[anamoga, E. B. ITarannsiHa ; HoBouepk. uHxk.-menuop. uH-T Jlorckoii [AY. - HoBouep-kacck,2018.-URL: http://ngma.su

9. lllaamosa, O.YO. Xumus [DnexrponHslit pecypc] :COOpHUK 3a1ad I CaMOCTOATEIILHOM paboThI CTYAEHTOB (BCeX
nanpasnenuit) / O.1O. Illanamosa; T.U. /IpoBoBo3oBa; HoBouepk, nnx.-menuop. ud-T JAIAY. Hoouepkacck, 2018. —




http://www.ngma.su
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