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1. OFbEM JUCIIMIIIMHBI B 3BAYETHBIX EJUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJEMHUYECKHNX YACOB, BBIIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIIUXCA C
IMPEIIOJABATEJIEM U HA CAMOCTOATEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 18
caMocCTOsTebHas paboTa 117
4acoB Ha KOHTPOIb 9

Pacnpez[e.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypee>) Hroro
Henens 13 3/6
Bun 3anaruit v | P | vI PII

Jlexuun 8 8 8 8
JlaboparopHsbie 6 6 6 6
IIpakruueckue 4 4 4 4
Hroro ayn. 18 (18 |18 |18
KonrakrHas padora |18 |18 [18 |18
Cawm. pabora 117 {117 | 117 | 117
UYacel Ha KOHTPOIIb 9 9 9 9
HUroro 144 | 144 | 144 | 144

Bunbt KOHTPOJIA B CEMECTpax:

DK3aMeH 2 ceMecTp

KouTponbHas pabora 2 ceMecTp




2. IEJIM OCBOEHMSI IUCLIUIIJIMHBI (MOJLY.J15T)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOTUMOM JJIsI OCBOCHHS (PH3UUYCCKHIX, XUMHUYCCKIX U OMOJIOTMYECKAX OCHOB B 3KOJIOTHH M MPUPOIONOIBE30BAHUS,
METOJIJaMH XHMHYECKOTO aHaJIi3a, 3HAHISMHU O COBPEMEHHBIX TMHAMIYECKIX MpoIieccax B IPUPOJe U TexHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochephl, TI00aTbHBIX SKOJOTHIECKUX MPOOIIeMax, METOIaMHt
0oTOOpa U aHaJM3a re0JIOTHYECKUX 1 OMOJIOTHYECKHUX P00, a TaroKe HAaBBIKAMH WACHTHU()HUKAIIMHA U OIHCAHUS
OMOJIOrMYECKOr0 Pa3HOOOPa3Hs, €ro OLICHKA COBPEMEHHBIMHI METOJIaMU KOJTIMYECTBEHHON 00paOOTKN HH(pOPMAIIUU

3. MECTO JUCHUTIIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeABAPHUTEILHON NOAT0TOBKe 00y4al01Ierocs:
3.1.1 | 3uats:

3.1.2 -COBPEMCHHYIO MOZCJIb CTPOCHUA aTOMA; XUMHUYCCKHUEC 2JICMCHTBI U UX COCIMHCHUS; pCAKIITHOHHY O CIIOCOOHOCTH
BCHICCTB; ICPUOIANICCKYIO CUCTEMY DJIEMEHTOB B CBETC CTPOCHHUA aTOMa, KUCJIOTHO- OCHOBHBIC Y OKUCIIMTEIIBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA BCIIECTB, XUMUYECKYIO CBA3b; XUMHUYCCKYIO I/IﬂeHTI/I(bI/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

3.1.5]- OIIPEACIATh U paCCYUTBIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peammﬁ 1 UX HAIPABJICHHOCTb.

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucumnianHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaAHHOM IMCUMIIJIMHBI (MO1YJIs1) HE00X0AMMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O6mas sKoJIoTHs

3.2.3 | O3HaxoMUTeNbHAs MPaKTHUKA

3.2.4 |IlouBoBenenue

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | 'eoskonorus

3.2.8 | Yuenne o cdepax 3emin

3.2.9 | ®uzuka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»Karoeil cpeasl

3.2.11 | Hay4uHo-uccnenoBatenbsckas padoTa (oydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUl, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarenbckast pabota (HHP)

3.2.16 | CucreMHBIA aHANIHU3 U ONTHUMM3AIIMS PEIICHUN

3.2.17 | Texaonoruueckasi (IPOSKTHO-TEXHOJIIOTHIECKast) MPaKTHUKA

3.2.18 | Xummueckne v HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHOW KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs MOATOTOBKY K IPOIEType 3allUThl U IPOLEAYPY 3alUThI

4. KOMIIETEHIIH OBYYAIOIIET OCSI, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLINHEI
(MOJLYJIST)

OIIK-1 : CniocoGeH pemiath 3aJa4u NpohecCHOHATBHOI 1eSITeIbHOCTH HA OCHOBE UCIO/Ib30BAHHUS TEOPETUYECKUX U
NMPAKTHYECKHX OCHOB €CTECTBEHHBIX U TEXHHYECKHX HAYK, 4 TAK:Ke MaTeMaTH4YecKoro anmnapara

OIIK-1.1 : BeisiBenue u Kiaccupuranus GU3NIECKUX 1 XMMHIECKUX IPOLECCOB, IPOTEKAIONINX Ha 00bEKTE
IpodeCCHOHANBHON ESITENEHOCTH

OIIK-1.10 : Onenka BO3AeHCTBHSI TEXHOTEHHBIX ()aKTOPOB HA COCTOSIHIE OKpPY>Karolel cpeJibl

OIIK-1.2 : OmpenencHue XapakTepUCTHK (PU3HUECKOTO mporecca (SIBJICHHS), XapaKTepHOTO U1 00bEKTOB MPOdeCCHOHATBHOI
JIeSITEIbHOCTH, HA OCHOBE TEOPETHUECKOTO (IKCIIEPUMEHTAIBLHOIO) HCCIIE0BAHUSI




OIIK-1.3 : Onpenenenue XapakKTepUCTHK XUMHIECKOTO TpoLiecca (SBICHHA), XapaKTepHOTo 11l 00BEKTOB PO ecCHOHATILHOM
JeATEIBHOCTH, HAa OCHOBE SKCTIEPUMEHTAIIbHBIX UCCIIE0BaHNI

OIIK-1.4 : IlpencraieHue 06a30BbIX 1151 TPOQEecCHOHATBHON cdepbl (PU3NIECKUX MTPOIIECCOB U SBICHUN B BUJIE
MaTeMAaTHIECKOTO(1X) ypaBHEHHUsI(I1)

OIIK-1.5 : Bei6op 6a30BbIX (PU3NUESCKUX U XMMHUUECKUX 3aKOHOB /ISl pELICHHs 33124 PO(eCCHOHANBHOMN JIeSITeNEHOCTH

OIIK-1.6 : Perenre MHXEHEPHBIX 3a/1a4 C HIOMOIIBI0 MaTEMaTHYECKOTO anapaTa BEKTOPHOH aireOpbl, aHaIUTHUECKON

reoMeTpHUH

OIIK-1.7 : Perenrie ypaBHeHuI, OMUCHIBAIOIINX OCHOBHBIE (PH3UYECKHIE TIPOLECCH, C TIPUMEHEHUEM METOI0B JINHEHHO
anreOpbl U MaTEMaTHYECKOTO aHAIIH3

OIIK-1.9 : Pentenrie MH>XEHEPHO-TEOMETPUIECKUX 3a/1a4 rpapuuecKIMH CIIoco0aMu

5. CTPYKTYPA U COAEP) KAHUE JUCIUIIIMHBI (MOY JIs)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHTepakr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Pa3ped 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.
1.1 MOJTOTOBKA K JICKIIMOHHBIM, 2 8 OIIK-1.1 JI1.1 0
MIPaKTHIECKNM, TaOOPaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHUAM, PELICHUE TUIIOBBIX OIIK-1.3 J12.2J13.1
CUTYaIlMOHHBIX 3a1a4 /Cp/ OIIK-1.4 21032
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

Pazpnean 2. 2. CtpoeHnue aToma.

Ilepuonnyeckas cucrema

yieMenToB .. MeHnaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHast 2 2 OIIK-1.1 JI1.1 0
MOJIEb COCTOSIHHS JIEKTPOHA B OIlK-1.2 JI1.2J12.1
aToMe. DIEeKTPOHHbBIE 000IOUKH B OIIK-1.3 J12.2J13.1
aTome. KBaHTOBBIE UnCIa. OIIK-1.4 21022
Ipunnun [Maymu. [TpaBuno Xyuna. OIIK-1.5
Iepuoanueckuii 3axon J.11. OIIK-1.6
MenzeneeBa B cBeTe OIIK-1.7
COBPEMEHHOW TEOPUHU CTPOCHUS OIIK-1.9
aToMa. OIIK-1.10

/JTex/

2.2 Crpoenue atoma. XuMHU4ecKast 2 1 OIlK-1.1 JI1.1 0
cBsi3b. CTpoeHHEe aToMa U OIIK-1.2 JI1.2J12.1
CHCTEMAaTHKA XUMUIECKIX OIIK-1.3 JI2.2713.1
a1eMeHToB. [lepuonuyeckas OIIK-1.4 2122
CUCTEMa 3JIEMEHTOB ¥ U3MEHEHHE OIIK-1.5
CBOMCTB 3J1eMeHTOB. THIIBI OIIK-1.6
XUMHUYECKUX CBS3EH U MX OIIK-1.7
xapakrepucTtuka. CTpoeHue u OIIK-1.9
CBOICTBA MOJIEKYJI OIIK-1.10

Mp/

2.3 MOJITOTOBKA K JICKIMOHHBIM, 2 10 OIIK-1.1 JI1.1 0
MIPAKTUYECKUM, TaOOpaTOPHBIM OIlK-1.2 JI1.2J12.1
3aHATHSIM, PEIICHUE 3a/1a4 OIIK-1.3 JI2.2J13.1

KOHTPOJILHOU OIIK-1.4 2192
paborts /Cp/ OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

Paznen 3. 3.Xumunueckast CBA3b M
CTpOEeHHE MOJIEKYJI.




3.1 XuMHuecKas CBSI3b U CTPOCHUE 2 OIIK-1.1 J1.1
MOJIEKY L. OIIK-1.2 JI1.2J12.1
Turrer XUMHYIECKON OIlK-1.3 JI2.2J13.1

CBSI3U: KOBaJICHTHAs, OIlK-1.4 2132
WOHHAsl, BOJOPOAHAs, OIIK-1.5
Mertammyeckas. CTpoeHue OIIK-1.6
MoJIeKyJ1. BnusiHue tumna OIIK-1.7
XUMHUYECKOU CBS3U Ha OIIK-1.9
CBOICTBA BEILIECTB. OIIK-1.10
/JTex/

3.2 Crpoenue atoma. XuMHUYECKast 1 OIIK-1.1 JI1.1
cBs13b. CTpoeHHe aToMa U OIIK-1.2 JI1.2J12.1
CHUCTEMATHKA XUMHYECKUX OIlK-1.3 JI2.2J13.1
a1eMeHToB. [lepuonuyeckas OIIK-1.4 21032
CHCTEMA 3JIEMEHTOB U U3MECHEHHE OIIK-1.5
CBOWCTB 3JIEMEHTOB. THUIIBI OIIK-1.6
XUMHYECKHUX CBSI3EH M UX OIIK-1.7
xapakrepuctuka. CTpoeHue u OIIK-1.9
CBOICTBa MOJIEKYJI OIIK-1.10
Mp/

33 MOJTOTOBKA K JICKIIMOHHBIM, 10 OIIK-1.1 JI1.1
MIPaKTHIECKUM, TaOOpaTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATHAM, PELIEHUE TUIIOBBIX OIIK-1.3 JI2.2J13.1
CHTYaI[HOHHBIX 3a1a4 /Cp/ OIIK-1.4 21032

OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznen 4. 4. dnepreruka
XHMHYECKHX MPOLECCOB.

4.1 DHepreTuka XMMHUYECKUX 1 OIIK-1.1 JI1.1
TPOLIECCOB. XUMUYECKAS OIIK-1.2 JI1.2J12.1
KWHETHKa DHEepPreTH4ecKue OIIK-1.3 JI2.2713.1
3¢ EKThI XUMUYECKUX PEAKIHH. OIIK-1.4 2122
BHyTpeHHsIs sHEpTHS U OIIK-1.5
sHTanbnud. TepMoxumus. 3aKoH OIIK-1.6
I'ecca. Temnora obpa3oBaHus OIIK-1.7
XUMHUYECKUX COCTMHCHUI. OIIK-1.9
IToHsTHE 00 SHTPOITUK U SHEPTHH OIIK-1.10
I'm66ca. CkopOCTh XUMUYECKHIX
peakiuii, BIusHUE Ha Hee
Pa3NIuYHbIX (HaKTOPOB.

XUMHUYECKOE paBHOBECHE.

ITpunnun Jlellarense,
CMelleHNe paBHOBecHsL. (A
KOHKPETHBIX CUTYyaLuil)

/JTex/

4.2 2 OIIK-1.1 JI1.1
CKOpPOCTh XMMHUYECKIX PEaKIUi 1 OIIK-1.2 JI1.2J12.1
XAMUYecKoe paBHOBecue /J1ab/ OIlIK-1.3 JI2.2J13.1

OIIK-1.4 21022
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9

OIIK-1.10




4.3 MOJITOTOBKA K JICKIIHOHHBIM, 12 OIIK-1.1 JI1.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.3 JI2.2J13.1
CUTYallMOHHKIX 33124 /Cp/ OIIK-1.4 2122

OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Paznea S. 5. Xumuyeckasi
KHHETHKA

5.1 KOHCIIEKTUPOBAHUE YIeOHOH 10 OIlK-1.1 JI1.1
U /MM Hay4YHOIl TUTEepaTypHl; OIIK-1.2 J1.2J12.1
OCBOGHHE Pa3JIesIoB, TEM, OIIK-1.3 JI2.2J13.1
OTPAaKEHHBIX B IpOTpaMMe Kypca OIlK-1.4 22
M DK3aMEHALIMOHHBIX BOIIPOCaX, HO OIIK-1.5
HE PAaCCMOTPEHHBIX B X0JI1€ OIIK-1.6
ayJIUTOPHBIX U IPAKTUYECKUX OIIK-1.7
3anstuii /Cp/ OIIK-1.9

OIIK-1.10
Paznea 6. 6. Oouias
XapaKTepPUCTHKA PACTBOPOB.

6.1 OO0mast XxapaKkTepucTUKa 1 OIIK-1.1 JIT.1
pacTBOpOB. OIlK-1.2 JI1.2J12.1
CriocoObl BEIpa)keHHsI cocTaBa OIIK-1.3 JI2.2J13.1
pacTBopoB. OUBNKO-XUMUYECKHE OIIK-1.4 21032
CBOMWCTBA PacTBOPOB OIIK-1.5

HEDJICKTPOJIUTOB U OIIK-1.6
3JIETPOJIUTOB. 3akoH OIIK-1.7

Bant-T'odda n Pays. OIIK-1.9
(AHanmM3 KOHKPETHBIX CUTyanuii) OIIK-1.10
/JTex/

6.2 peleHue 3a1a4 KOHTPOJIBHON 9 OIIK-1.1 J1.1

pabote1 /Cp/ OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J13.1
OIIK-1.4 0132
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

Pazpnea 7. 7. PacTBOpbI

3/1eKTPOJIMTOB.

7.1 PacTBOpBI 371€KTPOTUTOB. 1 OIIK-1.1 JI1.1
CBolicTBa pacTBOPOB OIIK-1.2 JI1.2J12.1
anexrpoauToB. Pacuer pH OIIK-1.3 JI2.2J13.1
pactBopos. /IIp/ OIIK-1.4 2122

OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

7.2 Peakiuu B pacTBOpax 2 OIIK-1.1 JI1.1
3JIEKTPOJIUTOB. OIIK-1.2 JI1.2J12.1

/J1ab/ OIIK-1.3 J12.2J13.1
OIIK-1.4 21022
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9

OIIK-1.10




7.3 MOJITOTOBKA K JICKIIHOHHBIM, 13 OIIK-1.1 JI1.1
MPaKTHYECKUM, J1a00paTOPHBIM OIIK-1.2 JI1.2J12.1
3aHATUAM, PELIEHNE TUIIOBBIX OIIK-1.3 JI2.2J13.1
CUTYallMOHHKIX 33124 /Cp/ OIIK-1.4 2122
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

Pa3znea 8. 8. OkuciaunrebHo-

BOCCTAHOBHUTEJIbHbIE PEAKIINH.

OCHOBBI VIEKTPOXHUMHUH.

8.1 OCHOBBI  NIEKTPOXUMHUH. 1 OIIK-1.1 J1.1
CocraBieHue OIIK-1.2 JI1.2J12.1
OKHCITUTEINIbHO- OIlK-1.3 JI2.2J13.1

BOCCTAHOBUTEIIbHBIX PEAKLUN. OIIK-1.4 2132
DJEeKTpOoJIn3 PacIuIaBOB U OIIK-1.5
pacTBOpOB OIIK-1.6
/Mp/ OIIK-1.7
OIIK-1.9
OIIK-1.10

8.2 KOHCIIEKTUPOBaHUE YUeOHOI 15 OIIK-1.1 JI1.1
U /WA HayYHOH JINTepaTyphl; OIIK-1.2 JI1.2712.1
OCBOEHHE pa3JiesoB, TEM, OIIK-1.3 JI2.2713.1
OTPaXCHHBIX B MPOrpaMMe Kypca OIIK-1.4 2132
1 HK3aMEHAIMOHHBIX BOMIPOCaX, HO OIIK-1.5
HE PACCMOTPEHHBIX B X0OZI€ OIIK-1.6
AyJUTOPHBIX U MIPAKTHUECKUX OIIK-1.7
3ansTuii /Cp/ OIIK-1.9

OIIK-1.10

8.3 Peaximm oxucienus- 2 OIIK-1.1 JI1.1

BoccTaHoBneHwusI /J1ab/ OIlK-1.2 JI1.2J12.1
OIIK-1.3 JI2.2J13.1
OIIK-1.4 31
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

Paznen 9. 9. lucnepcHsble

CHUCTEMbI M KOJIJIOUIHBIE

PacTBOpbHI.

9.1 OCBOEHHE pa3JiesioB, TEM, 10 OIIK-1.1 JI1.1
OTpa’KEeHHBIX B IPOrpaMMe Kypca OIlK-1.2 JI1.2J12.1
1 9K3aMEHAIIMOHHBIX BOMIPOCaX, HO OIIK-1.3 JI2.2J13.1
HE PaCCMOTPEHHBIX B XOJI€ OIIK-1.4 2122
ayAUTOPHBIX U IPAKTHUECKUAX OIIK-1.5
3aHITHIA; COCTaBIICHUE OIIK-1.6
JUTEPATyPHBIX 0030POB; PEIICHUE OIIK-1.7
THIIOBBIX CUTYallMOHHBIX OIIK-1.9
3amau /Cp/ OIIK-1.10
Paznen 10. 10. Xumuueckas
uaeHTHUKANNA

10.1 OCBOGHHE Pa3JIesIoB, TEM, 10 OIIK-1.1 JI1.1
OTPAKEHHBIX B IIpOTpaMMe Kypca OIIK-1.2 JI1.2712.1
1 DK3aMEHAllMOHHBIX BOMIPOCaX, HO OIIK-1.3 J12.2J13.1
HE PacCCMOTPEHHBIX B XO/I€ OIIK-1.4 21
ayIUTOPHBIX U IPAKTUYECKUAX OIIK-1.5
3aHSTUN; COCTaBICHUE OIIK-1.6
JUTEPATyPHBIX 0030POB; pEIICHUE OIIK-1.7
THIIOBBIX CUTYalIMOHHBIX OIIK-1.9
3aga4 /Cp/ OIIK-1.10




10.2 KauecTBeHHBIN U KOJTMYECTBEHHBIH 2 2 OIIK-1.1 JI1.1 0

ananms /Jlex/ OIIK-1.2 J1.2J12.1
OIIK-1.3 J12.2J13.1
OIIK-1.4 31
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10
Pazpes 11. 11. KomniiekcHbie
coeHEeHHs
11.1 KOHCTIEKTHPOBaHHE YIeOHON 2 10 OIIK-1.1 J1.1 0
U /MM Hay4YHOIl TUTEepaTypHl; OIIK-1.2 J1.2J12.1
OCBOGHHE Pa3JIesIoB, TEM, OIIK-1.3 JI2.2J13.1
OTPAaKEHHBIX B IpOTpaMMe Kypca OIlK-1.4 21032
M DK3aMEHALIMOHHBIX BOIIPOCaX, HO OIIK-1.5
HE PAaCCMOTPEHHBIX B X0JI1€ OIIK-1.6
ayJIUTOPHBIX U IPAKTUYECKUX OIIK-1.7
3aHATHHA. BeimonHenue OIIK-1.9
KOHTpOJbHOHI padoTst /Cp/ OIIK-1.10

Pa3znen 12. IloaroroBka K
HTOr0BOMY KOHTPOJIIO

12.1 ITonroroBka K UTOrOBOMY 2 9 OIIK-1.1 JI1.1 0
KOHTPOJIO (9K3aMEHY) OIIK-1.2 JI1.2J12.1
/Ix3amen/ OIIK-1.3 J12.2713.1
OIIK-1.4 3132
OIIK-1.5
OIIK-1.6
OIIK-1.7
OIIK-1.9
OIIK-1.10

6. @OH/1 OHEHOYHbIX CPEJICTB

6.1. KoHTpOJILHBIE BONPOCHI M 32 JaHUS

Bompocs! i1t npoBeeHus TPOMEXYTOYHOI aTTeCTaluy B JopMe SK3aMeHa:

1. OCHOBHBIE 3aKOHBI XUMHHM: 3aKOH COXPAaHEHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro cieacTBHs. MeToxbl onpeaesieHuUs
MOJEKYJIAPHBIX MacC ra30B.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema JI.J1. Menneneesa. Ilepuonsl, Ipynnsl U NOATPYIIbL IEPUOANYECKON
cucteMbl. CBsI3b CTPOEHHUS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANIECKOH CHCTEME.

4. Crpoenune atoma. [loctynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUii CMBICI.

6. OnekTpoHHAas OpOUTaNb U «KBaHTOBas stuedika». [Ipunrun Ilaymum. ITpasuno Xysnga.

7. CewmeiicTBa s-, p-, d- 1 f- SIEMEHTOB B NEPHOIMYECKOH CHCTEME JIEMEHTOB. DJIEKTPOHHbIE (POPMYJIBI JICMEHTOB.
8. 3aBHCHMOCTH CBOICTB aTOMOB OT CTPOCHHMS MX JJICKTPOHHBIX 000J0YeK. DHEpPrusl HOHU3AINN U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIBl XUMHYECKON CBSI3H, HX OCOOCHHOCTH.

10. XuMuueckasi CBsI3b U €€ OCHOBHBIE XapaKTE€PUCTUKH.

11. KoBanenTHast xuMudeckas CBsA3b, €€ Pa3HOBUIHOCTH. MeToN BaIEeHTHBIX CBSA3EH.

12. Crioco651 00pa30BaHUsI KOBAJICHTHON XMMHUYECKON CBA3H.

13. I'uGpuauzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNel u e€ BUJBIL.

14. ITonsipHOCTH XUMUYECKON CBSI3HM. DNEKTPUUYECKUH MOMEHT AMIIOJNSA MOJIEKYJIbI.

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

16. Bopoponnas cBs3b, €€ 0cCOOEHHOCTH U BIUSHHE HAa CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHbIE oIpeseneHus. 3akoH ['ecca U ero ciencTue.

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKIX MTPOIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHHE BellecTBa. BepOsATHOCTb COCTOAHUS CUCTEMBI U SHTPOIIHUS.

20. HampaBneHHOCTh CaMONPOM3BOJIBHOTO MPOTEKAHHUST XMMHUYECKUX peakuui. DHeprus ['udoca.

21. Xumuyeckas KMHETHKa. CKOPOCTh XUMHUYECKHX PEaKIMii B TOMOT€HHOH M reTepOreHHON CHCTEME.
22. BnusHue npuposl pearupyroliuX BELIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMHUUYECKOH peak-1MU.
23. BnusiHue xaranuzaTopa Ha CKOPOCTb XMMUYECKOHM peakuuyu. MexaHu3M JIeHCTBUS KaTalu3aTo-pa.
24. OO6parumble 1 HeOOpaTUMbIE XUMUYECKIE PEeaKu. XHUMHUYECKOE PAaBHOBECHE.

25. Cwmemenue xumuueckoro pasHoBecus. [lpunnun JlelllaTenbe.




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

27. AHOMaJsIbHbIE CBOWCTBA BOJbI, UX MPUYUHA U POJb B IPUPOAE.

28. Pactopsl. 'mnpataas teopus [[.J1. Menneneesa. TermoBeie 3¢(eKTs pacTBOpEHUS.

29. PacTBOpuMOCTh TBEpABIX BEUIECTB B KUIAKOCTSX.

30. PacTBOpuMOCTb Ta30B B KHIKOCTSIX.

31. KoHueHnTpanust pactBoposB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBIIeHHE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIUTOB U JIEKTPOIUTOB.
33. INoHmkeHne DaBlIeHHUs HACBIIIEHHOTO Iapa pacTBOPHUTENS HaJA pacTBOpPOM. 3akoH Payms I pacTBOpOB HEINEKTPOIUTOB
U JIEKTPOJIUTOB.

34. IoBblIeHNE TeMIEpaTyphl KUIIEHUsI pacTBOPOB. 3aKOH Payiis [ist pacTBOPOB HERJIEKTPOIIUTOB U AIIEKTPOIHUTOB.

35. INoHmwkeHne TeMnepaTypsl KpUCTAIIH3AIMHA PACTBOPA. 3aKOH Paymst 11 pacTBOPOB HEINEKTPOIUTOB U AIICKTPOIHTOB.
36. Teopust NEKTPONUTHUECKON TUCCOIMALIUH.

37. IMpumenumocTth 3akoHOB Bant — 'odda u Payns k pacTBopam 3J7€KTPOIUTOB.

38. Crnalble 3NEKTPONIUTHI, UX AUCCOUMANMA. 3akoH pazbasiieHuss OCTBabaA.

39. CuJIbHBIE DJIEKTPOJIMTHI, UX AUCCOUUAIMS. AKTUBHOCTh HOHOB.

40. Peakiinn moHHOTO OOMEHa B pacTBOPaxX JJICKTPOJHMTOB. Y CIOBHS HEOOPATHMOCTH PEaKIIHH.

41. DNeKTpoUTHYecKash IUcconranys Boasl. HelTpanbHble, KUCIBIE ¥ IIEIOYHBIC PACTBOPHI.

42. Bopoponusiii nokaszarens. Illkana pH, meronst onpenenenus pH.

43. I'uaponus, ero KONM4YeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHUMOCTb THAPOJIHM3a OT KOHLUEHTPALMU W TeMIepaTypbl pacTBopa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIAPOJIM3a COOTBETCTBYIOIIMX COJICH).

45. JlucriepcHbIe CHCTEMBI, X KIacCH(DUKAIMS IO arperaTHOMY COCTOSIHUIO (a3.

46. JlucnepcHble CUCTEMBI, UX KIacCH(UKAIMA 110 CTeNeHU JucnepcHocTH. CBOOOAHO- U CBA3HO-IUCIEPCHBIE CHUCTEMBI.
47. Y CTOWYHNBOCTh AUCIEPCHBIX cHCTeM. DaKTOphI CTAOMIM3ALUH AUCIIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BHUIIBI.

49. Konnounnele pactBopsl. CTpoeHHE KONIOUAHON MULENIIBL.

50. Koarymnsiiys KoJIOMJHBIX pacTBOPOB U (akTOphl, €€ BHI3BIBAIOIINE.

51. THUNbI OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLUI.

52. Peaxuun oxucnenus. Bakueillne BOcCTaHOBUTEIH.

53. Peakiiuu BoccranoBieHus. BaxkHeHIIInEe OKMCIUTENIH.

54. OKHCIUTENbHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIBI U PSIl HANPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. MeTto/1bl 3alUThl OT KOPPO3UH METAJUIOB.

58. [NonsTne xumMudeckoil uneHTuuKkanuy. KadecTBeHHbIC peaKkii Ha MOHBI.

59. CocrapieHre YpaBHEHHI OKUCIUTEILHO-BOCCTAHOBUTENLHBIX PEaKIMi, peakiiuii HOHHOTO OOMEHa, THIPOJIn3a COJEH.
60. Koppo3us MeTaioB U ee BUIbI.

61. MeToabl 3aIUTEl OT KOPPO3UU METAJUIOB.

62. OCOOEHHOCTH CBOMCTB aToMa yTriiepoia B OPraHMYECCKUX COSTUHEHHIX

63. Xapakrep XUMHUYECKUX CBS3€H M BAJICHTHOCTH YIIIEPOJAa B OPraHUYECKUX COCIUHEHUSIX

64. Teopust cTpoeHus! opraHuueckux coeauHeHnii A.M. Bytieposa

65. Baxneiinve noHATHS OpPraHUYECKOH XUMHUHU

66. SBnenune uzomepuu

67. I'omonornueckuii psg. I'omonoru

68. YTIeBOIOPOIHBIE PaHKAIIBI

69. Krnaccudukarust opraHHIecKux COeIMHEHUN

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

71. THUMbl XUMUYECKUX CBS3E€H B OPraHUYECKUX COeTUHEHUSX. OCHOBHBIE THIIBI XUMUYECKHX Pe-aKIMi B OPraHHUYECKOM
XUMUHU

72. AnkaHBI (TIpeeNbHBIe WM HACHIIIEHHBIE YIIeBOIOpoabl, apadunsl). HomeHkiaTypa, gusndeckne, XuMHIecKue
cpolictBa. [Tonydenue, npumenenue. llukioankaHsl

73. AJKeHBI (3TUIICHOBBIE yriieBogopobl). HomeHknatypa, ¢pusmyeckie, XuMUIeckue cBoiictBa. [lomydyeHue, npruMeHeHHe.
74. ANKUHBI (alleTUIICHOBBIC YIieBoA0poabl). HoMeHknaTypa, ¢pusndeckre, XuMudeckue cBoiictsa. [lomyduenue,
IpUMEHCHHE.

75. JlueHoBBIE YII€BOAOPOIBI (QJIKAJAUEHBI)

76. ApomaTrdeckue yriaeBonopoasl. HomeHknarypa, ¢pusmdeckie, XuMU4eckue cBoiicTBa. [lomydeHne, mpruMeHeHHE.
77. Cruptel. lpenensabie MEHOTOaToMHBIE cpTHl. Denonsr. HoMenkmaTypa, ¢pusndeckne, XMMHYECKIE CBOMCTBA.
Ilomyuenue, npuMeHEHUE.

78. Anpaeruzpl U keToHbl. HoMeHKIaTypa, Gpu3ndeckue, XUMHYECKHE CBOMCTBA. [lonmydeHue, nmpruMeHeHHE.

79. Kap6onossie kucinotel. HomeHnknatypa, gusndeckie, XuMHIecKiue cBolicTBa. [TonydeHue, mpuMeHEHHE.

80. Crnoxusle >pupsl. Homenknarypa, ¢pusudeckie, XumMuieckne cBoiictsa. Ilomydenne, npuMeHeHHE.

81. Buonornuecku BaXkHbIE OpraHUYecKue BeuiecTBa. Kupbl

82. buonornuecku Ba)kHbIE OPraHUYECKUE BELIECTBA. YTJIEBOAbI

83. A3oTocoaepiKaliue opraHndeckue coequHeHus. bemku

84. IMomumepst. Knaccuguxkarmsa. CrnocoObl HomydeHus.

3amaHus 1J1s KOHTPOJIBHON paboThI
Kaxplil cTyA€HT BBINONHAET KOHTPOIBHYIO PabOTY B COOTBETCTBUHU C BAPHAHTOM 3aJIaHHsI, OIPEeNAeMOro 110 JBYM MOCIEAHUM




uudpam ero mudpa, To €CTh HOMepa CTYACHYECKOTO OnieTa 1 3a4eTHON KHUKKH.

Ne BapnanTa Homepa 3agaHuii KOHTPOJIBHOH pabOTHI

Homepa Tem KOHTPOIBHOI paboTHI

1234567891011 12

1 1128416287107 122 144 163 181 192 202 221 243 262 283 306 321
2229496490114 125 151 169 184 195 210 224 247 269 285 314 329
3722547193 118129 156 173 188200 214 228 251 271 289 318 334
41635557496 102 134 158 176 190 191 217 233 241 274 296 302 335
518394677 82109 138 141 180 182 196 201 237 245 267 300 309 326
64244461 88 115123 149 161 185 197 205 240 255 279 281 313 324
7126576797101 133 154 170 189 193 212 222 257 276 292 319 337
8532607281110 139142 165 183 198 215 227 260 280 282 307 340
919344778 85119121 155174 186 194 220 231 248 261 287 320 327
10 1737 42 63 89 108 127 145 177 187 199 203 236 244 270 298 303 322
11925526894 103 124 152 162 181 191 207 239 253 263 284 310 332
12321537398 116130 143 171 184 196 208 223 256 268 290 315 333
131433567683 111 135146 164 187 192 216 229 242 275 291 301 336
1420 3043 80 91 104 140 157 175 182 197 204 225 250 278 286 304 323
15636456599 112126 147 178 188 193 209 230 258 264 293 311 325
16 13 40 58 70 92 120 131 160 166 183 198 213 232 246 266 299 316 338
17 823 48 75 100 105 136 148 179 185 194 218 234 252 272 288 305 328
1812275079 84 117 128 159 167 189 199 206 226 259 277 294 317 330
19 10 31 59 66 86 106 137 153 172 186 195 211 235 249 265 297 312 339
20 1538516995113 132 150 168 190 200 219 238 254 273 295 308 331
21527466490 109 130 146 164 182 192 202 224 242 261 290 301 326
221433487494 117 139 155 170 188 194 213 227 256 263 281 306 328
23322557799 120122 143 175 183 198 220 232 260 269 291 318 335
24 123859 63 84 105 137 158 179 185 191 209 236 243 273 282 320 339
251940527188 101 124 141 161 181 197 214 240 241 280 288 307 332
26723496281 110127 147 165 186 193 201 221 249 262 293 304 329
27128446683 112131 150 169 189 200 203 222 251 264 285 309 324
286345069 86 116 121 153 171 184 199 207 225 257 267 294 313 330
29 1136517291103 126 156 174 187 195 210 228 244 270 283 302 331
30221547595111 132142176 190 196 215 233 250 271 295 305 334
311525417897 114 134 157 180 182 191 218 237 246 265 298 303 321
3293053 6182118138 160 162 185 195 204 223 252 274 300 314 333
33203156 6587102 123 144 166 183 197 208 229 255 276 284 317 336
34437426792106133 151172188 192211 234 258 266 292 310 322
351324577396 115 125 154 177 190 198 216 238 245 275 296 319 337
369354376 100 119 140 145 163 181 193 205 226 248 278 286 308 323
3716324779 85104 128 152 167 184 200 212 230 253 268 297 311 327
38 183958 68 89 113 135 148 173 186 194 217 231 247 277 289 315 338
391026 6070 93 107 129 159 168 189 196 206 235 259 279 287 312 340
401729458098 108 136 149 178 187 199 219 239 254 272 299 316 325
41333516187109 127143 162 182 191 201 221 244 262 285 302 331
421022426897 115 134 157 172 188 194 211 227 241 271 296 311 322
431625577293 119 121 141 176 181 198 202 231 260 263 281 301 337
44193648 7590 103 125 149 180 184 200 206 235 242 269 287 318 328
45437417783 101 136 155 161 187 192 212 240 253 276 282 320 321
46127498081 110 140 158 166 190 197 216 239 256 280 297 307 329
471339556292 116 122160 173 183 195 219 222 243 264 291 303 335
48 1521 58 64 98 120 128 145 177 185 193 203 223 248 261 283 312 338
492027 60 70 84 102 129 152 163 186 196 213 224 251 273 292 315 340
50631447494 111 123 142 170 189 199 217 228 254 277 298 304 324
51235437899 117 137 156 174 183 192 220 232 255 272 288 308 323
52 1123526382104 124 144 178 188 197 204 236 245 265 299 305 332
53 173856 6585112 138 146 164 182 191 208 238 249 274 284 316 336
54540597691 113 126 147 171 181 198 214 225 252 266 293 309 339
557244566100 118 130 153 175 187 193 218 233 257 275 286 317 325
56 828 46 69 86 105 133 148 165 184 199 205 226 246 278 294 306 326
57 1832507195107 131 150 169 188 194 207 229 247 267 289 310 330
581234537396 114 139 154 167 185 195 209 234 258 270 295 313 333
59929477988 106132 159 179 190 196 215 237 250 279 300 319 327
60 14 30 54 67 89 108 135 151 168 186 200 210 230 259 268 290 314 334
61727487087 110127 144 163 182 192 201 222 242 261 282 304 328
62 1333537395116 136 153 170 188 197 216 227 254 275 293 313 333
63 183647 6197105 121 142 174 181 191 219 231 247 267 281 320 327




642224169 82101 128 158 180 183 198 209 233 243 273 288 305 321
65924567588 111 132 146 175 185 193 202 237 241 262 294 310 336
66 1921597992118 137 150 179 189 199 203 240 250 266 284 301 339
67 131496298102 140 159 161 190 200 205 221 255 271 291 306 329
68 434 60 66 100 106 122 141 164 187 194 210 226 259 263 296 314 340
69 1438437181117 129 151 167 184 195 211 229 256 279 299 317 323
70 163950 74 84 119 133 155 171 186 196 217 232 246 280 283 307 330
711723547789 103 138 143 176 181 191 220 234 260 264 289 302 334
72329558093 112123 154 168 187 197 204 223 244 274 295 315 335
73 832426396113 130160 162 182 192 206 228 253 268 285 319 322
745355164 83104139 147 165 188 198 212 224 248 276 292 303 331
75154044 7285114 124 152 172 183 193 218 230 257 265 297 311 324
76 625577690 120 131 156 177 184 199 207 235 245 277 286 308 337
77112652 6594 107 134 145 166 189 200 213 238 249 269 290 316 332
7820294567 86 115 125 148 173 185 194 208 239 251 270 298 318 325
79 1037 58 78 99 109 135 157 178 190 196 214 236 252 278 300 312 338
80 1228 46 68 91 108 126 149 169 186 195 215 225 258 272 287 309 326
815354662 87106136143 164 181 191 202 221 243 263 282 304 329
821439557597 119 121 154 178 189 196 201 233 260 275 291 310 335
83 18215979 83104 125 159 173 183 192 208 234 244 261 281 312 339
84428417191 111139152161 186 197 220 240 253 269 298 319 321
8512644 61 81 102 122 141 167 184 195 203 222 241 262 283 301 324
86 13224764 88 112 126 147 168 187 200 209 224 248 270 286 305 327
871624506692 117 128 160 174 190 193 214 226 250 274 292 308 330
88202956 6995120131 144 169 182 199 204 229 256 277 295 320 336
89231587282101 133 150 162 184 194 205 235 257 280 299 314 338
90936457493 108 135155 170 188 198 215 238 242 264 284 316 325
916405176100 116 140 156 175 181 192 218 223 245 271 289 302 331
92 152342 8084 103 123 142 179 183 195 206 227 251 278 294 317 322
931930576398 113 129 153 165 186 191 210 230 254 265 296 306 337
943346067 85118124 157 171 185200 216 236 258 276 300 303 340
95737437394 105130145176 189 196 217 225 246 266 285 313 323
96 12 38 52 65 96 109 134 158 180 190 193 207 228 259 272 288 307 332
9782548 68 86 114 137 148 163 184 198 211 237 247 279 293 311 328
98 1727537789 115127 146 166 188 194 219 231 225 267 297 318 333
991032547899 110 132 149 172 182 199 213 239 249 273 290 309 334
100 11 33497090 107 138 150 177 187 197 212 232 252 268 287 315 329

[lepeuens BOIPOCOB KOHTPOJIBHOM PabOTHI

1. Yto Ha3bIBaeTCS SKBUBAIEHTOM 3JeMeHTa? UTo Takoe SKBHBaJeHTHast Macca? DKBUBaJICHTHBINH 00beM? Paccunrars
SKBHMBAJIEHTHBIE MACChI YITIEPO/1a, UCXOs U3 COCTaBa OKCUA U IUOKCHIA YIIepoaa.

2. Yrto Ha3bIBaETCS IKBUBAJIIEHTOM CJI0XHOTO BemecTBa? Kak onpenensiorcs: 3KBUBaJIEHTHBIE MAacChl OKCUIIOB? OCHOBAaHUM?
Brruncnuts SkBUBaNIeHTHBIE Macchl OKcuaoB amomMuans Al203 u xpoma CrO3, rugpoxcuaoB ammonuss NH4OH u 6apus Ba(OH)2.
3. Uro Ha3bIBaeTCs HKBUBAJIEHTOM CJI0XKHOrO BemecTBa? Kak onpezenstoTcs s3KkBUBaIeHTHbIE Macchl kuciaoT? Coneil? Beruncants
SKBHBaJICHTHBIE Macchl pocdop-Hoit kucmotsl H3PO4, cepoBomopoaroii kuciotsl H2S, cynedara amromunans Al2(SO4)3 n
¢ocoara xanerma Ca3(PO4)2.

4. BblUncInTh S9KBUBAJICHTHYIO MAacCy OCHOBAHHMS, 3Has, YTO 2 T €r0 B3aUMOAEHCTBYIOT 0e3 ocTaTka ¢ 1,829 T cosiHOM KUCTOTHI
HCL

5. BeIUMCINTE aTOMHYIO MacCy ABYXBaJIEHTHOIO 2JIEMEHTA, 3Has, UTO €r0 COEUHEHHUE C BOJOPOAOM conepkur 5,88 % Bomopona.
6. BRIYuCIUTE aTOMHYIO Maccy YeThIPEXBAJICHTHOTO AJIEMEHTA, 3Hasl, 4TO ero okcua copepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuza AByXBaJI€HTHOTO METalIa U3PacXo10BaHo 2,8 11 BOAOPOAa, U3MEPEHHOTO IIpu H.y. Uemy
PaBHbI SKBUBAJICHTHBIE MacChl OKCUA, MeTallla, aTOMHas Macca Metaa? Kakoit 3to merann?

8. Ha pactBopenue 8,43 r merauia nmotrpeboBanocs 7,35 T cepHOH KucnoTel. ONpenennuTs SKBUBAJICHTHYIO Maccy MeTaIa i 00beM
BBIJICJIMBIIETOCS BOAOPO/a (YCIOBUS HOPMAJbHBIE).

9. OmpenenuTh SKBUBAJICHTHYIO MAacCy U Ha3BaHME JBYXBAJICHTHOTO MeTalna, 2,24 I KOTOPOTO BBITECHSAIOT U3 PacTBOpa
cepebpstHOH conu 4,32 T pacTBOpa cepedpa.

10. Onpenenuts SKBUBAIICHTHYIO MAacCy U Ha3BaHHE JBYXBaJIEHTHOro Metamna, 0,12 r KOTOPOTo BBITECHSIOT U3 KHCIOTHI 112 M
BOJOPOJa, U3MEPEHHOT'O IIPH HOPMAJIbHBIX YCIOBHSIX.

11. ITpu coxuranuu 0,9 r TpexBaJIeHTHOIO MeTauIa nostydeHo 1,7 r ero okcuaa. OnpenesnTh aTOMHYIO Maccy MeTajljla i COCTaBUTh
(opMyITy ero okcuaa.

12. Cxonbko MOJIeH U S9KBUBAJICHTOB COCTaBIAIOT 342 kr cynbgaTa amomuuust Al2(S04)3?

13. ChopmynupoBath 3ak0H ABOTapo U ero ciencTus. Kakoi o0beM 3annMaroT 1022 MoeKys a30Ta MpU HOPMaJTbHBIX
ycnoBusix? Kakyro Maccy mMeeT 3To KOJIM4ecTBO a3ora?

14. Yto Takoe Monb? CKOIBKO MOJIeH coepkuTca B 1 M3 00010 ra3a Mpyu HOPMaIbHBIX YCIOBUSX?

15. IInoTHOCTB MapoB cepsl 10 KUCTOPOLy paBHA 8. I3 CKOIBKUX aTOMOB COCTOUT MOJIEKyJa Cepbl?

16. Macca 1 11 xpunToHa Ipy HOPMaJbHBIX yCIOBUAX paBHa 3,71 r. 113 CKOJIBKHUX aTOMOB COCTOUT MOJIEKYJIa Ta3a KPUIITOHA?

17. Kaxkoif 00beM IIpy HOPMAIBHBIX YCIOBUSAX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) 1 T oxcuma azora NO?

18. Macca | 1 onHoro u3 ra3oB paBHa 1,34 1, a qpyroro — 1,26 r. BEIMHCIUTE MOJIEKYyJISIPHBIE MacChl THX Ia30B, UX INIOTHOCTH 110




BOJIOPOJY ¥ YUCIIO MOJIe-KyJ B | J1 KakK[I0TO rasa.

19. Ckomnbko a) MoJIeii; 0) MOJIEKYJI BOAOPOA COACPKUTCI B 5 M3 3TOr0 ra3a, u3-MepeHHOTO IPU HOPMAJIbHBIX YCIOBHSIX?

20. Kakoit 00beM TIpy HOPMaJTBHBIX yCIOBUAX 3aHUMAaIOT: a) 0,1 Moib okenaa azora N20; 6) 0,5 sksuBanenta Bogopoaa H2; B) 0,3
MoJb okcuga yraepoga CO?

21. Kakue BeniecTBa Ha3bIBatOTCs okcuaamu? Jlate KiaccuuKaluio OKCHIOB, TPUBECTH IPUMEPHI U 1aTh CUCTEMaTHYECKUE
Ha3BaHUSL.

22. Yro ABnseTCs BaXKHEHIINM [IPU3HAKOM OCHOBHBIX OKCUI0B? IIpuBeCTH IIpU-MEPBI COOTBETCTBYIOIIMX PEAKIIUI U JaTh Ha3BaHUS
B3aMMOJICHCTBYIOIIUX BE-IIECTB [0 CUCTEMATHYECKON HOMEHKIIAType.

23. Yro sBnsieTCs BaKHEHIIMM IPU3HAKOM KMCIOTHBIX OKCHI0B? IIpuBecTH npuMepsl COOTBETCTBYIOIMX PEaKUuii U AaTh Ha3BaHUS
B3aMO/ICHCTBYIOIINX BEIIECTB 110 CHCTEMAaTHYECKOH HOMEHKIATYpe.

24. B uem ocobeHHOCTh aM(pOTEePHBIX OKCHAOB? Kakue U3 NpHBeJeHHBIX HIDKE OKCHIOB 00J1alafoT aM(OTEepHBIME CBOIICTBAMU:
Zn0O, FeO, NiO, Al203, Fe203? IToarBepauTh aMpOTEPHOCTH COOTBETCTBYIOIUX THIPOKCUIOB peaKUUsIMHU U Ha3BaTh
B3aMMOJIEHCTBYIOIIUE BEIIECTBA [10 CUCTEMAaTHUECKON HOMEHKIIATYpE.

25. Kakue BemecTBa Ha3bIBAIOT OCHOBaHMAMHU? HammcaTh popMyITbl THAPOKCHIIOB, COOTBETCTBYIOMMKX okcunam: Cu20, FeO,
AlI203, PbO, CaO u Ha3BaTh UX 10 CUCTEMAaTUIECKOH HOMEHKIIATYpe.

26. C KaKMMH U3 MEPEYUCICHHBIX HU)KE BEIIECTB MOXKET pearnpoBaTh ruapokcua kamus (KOH): FeO, ZnO, CO2, AI203, SO2?
Harmcats ypaBHEHHS peaxiiii 1 Ha3BaTh B3aNMOACHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIECKO HOMEHKIIAType.

27. Kaxue BeniecTsa Ha3bIBatOTCs KucaoTaMu? UTo Takoe OCHOBHOCTb KUCIOTHI? [IpuBecTH MpUMEpPBI OHO-, IBYX- U
TPEXOCHOBHBIX KUCIOT. HanucaTh peakiuy ux B3auMOACHCTBHS C THIPOKCUIOM HATPUs M HAa3BaTh BCE PEarupyrollye BeIecTBa 10
CUCTEMAaTHYECKOM HOMEHKIIATYpE.

28. C xaxumu u3 okeunioB MgO, CO, Fe203, P205, ZnO moxeT pearnpoBath cep-Has kuciora? Hamucars cooTBETCTBYOIINE
peaxuy 1 Ha3BaTh B3aUMOACHUCTBYIOIINE BEIIECTBA IO CUCTEMATHYeCKOH HOMEHKIIAType.

29. Kakue peaxkuuy xapakrepHsl aisi kucyior? IlpuBecTu npuMepsl TakKuX peakuuil Ui a30THOM KUCIOTHI M HAa3BaTh BCE
B3aMO/ICHCTBYIOIINE BEIIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue U3 nmepeunciIeHHbIX HIDKE KUCIOT MOTYT oOpa3oBath kucieie coinn: HClO4, H2S04, CH3COOH, H3PO4, HCI?
Hanmcate ¢popMyIibl KUCIBIX COJNEN M Ha3BaTh UX IO CUCTEMAaTHYEeCKOH HOMEHKIAType.

31. Kaxkue BeriecTBa Ha3pIBalOTCs coysiMu? JlaTh Kiaccu(uKanuio coel, MpU-BeCTH IIPUMEPHI CPETHHUX, KUCIIBIX, OCHOBHBIX COJIeH
¥ Ha3BaTh MX 10 CHCTEMAaTHIECKOH HOMEHKIATYpE.

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

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

34. Hasats cosmn: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(C103)2, NH4C104, K2HPO3, KH2PO3.

35. 13 mepeuns comneit, popMyIIbl KOTOPBIX IPUBEACHBI HUKE, BEIOPATh OTACIBHO: a) OCHOBHBIE COJIH; ) HOpMAaJIbHBIE (CPeAHUE)
COJIH; B) KUCIIbIE COJIH; T) ABOMHBIE conu; 1) KpucTtayuoruaparel: CaS04+2H20, KHCO3, CuSO4, Na2C0O3+10H20, Na3PO4,
PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(Cl104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hammucats ypaBHeHUs peakiuii oopazoBanus coieit K3PO4, Ca(NO3)2, Na2S04 B pe3ynbraTe B3aUMOJICHCTBHS: a) OCHOBHOTO
Y KACJIIOTHOTO OKCHJIOB; 0) OCHOBAHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KUCIIOTBI; T) OCHOBAHHS U KUCIIOTHI.

37. Hanucath ypaBHEHHs peakiuii oopasoBanus cojieir K2CO3, Mg3(P04)2, Fe(NO3)3 B pe3ysbTaTe B3aUMOICHCTBHUSA: a)
OCHOBHOTO M KHCJIOTHOTO OKCH/IOB;  0) OCHOBAaHUS M KUCJIOTHOTO OKCHIA; B) OCHOBHOTO OKCHA M KHCJIOTEI; T) OCHOBAHHS H
KHCJIOTBL.

38. Hanmcats ypaBHEHHsI PEaKIHid, JIe)KALINX B OCHOBE MOJTY4YeHHUS BaKHEHIINX ynoOpenuil — cynepdocdara Ca(H2P0O4)2,
npenunurata CaHPO4, ammodpoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Ha3path coiv, BXOASIIME B COCTaB ATHX yI0OPEHUIA.
39. Hammcats popMyIIbI KUCIIOT, OTBedYaromux okcuaam MnO3, Mn207, V205, CrO3, P205. Hamucats ypaBHEHUsI peaKIuid
B3aUMOJICHCTBUS STUX KUCIIOT C THIPOKCHIOM KaJHsl M Ha3BaTh MOIYYEHHBIE COJIU 110 CUCTEMAaTHUECKOH HOMEHKIAType.

40. C kakuMH M3 MEPEUYHCIICHHBIX HIDKE BEIIECTB OyIeT pearnpoBatk codisiHas kuciora: N205, Ca0O, Zn(OH)2, H3PO4, Fe203?
CocTaBHTh ypaBHEHHS pPEaKIii ¥ Ha3BaTh ITOJTyICHHBIC BEIIECTBA 10 CHCTEMAaTHYECKOH HOMEHKIIATYpe.

41. KBaHTOBBIC YnCIIa JIEKTPOHA: 0003HAYECHNE, IPUHIMAaeMble 3HaUCHUS, (GI3HIeCKIi CMBICI. UTO XapaKkTepH3yeT IITaBHOe
KBaHTOBOE YUCIIO?

42. Yro xapakrepuszyeT opOHTabHOE KBaHTOBOE 9rciao? Kak oHO BelpaxaeTcs? UTo 03HAYaeT MOHATHE «9HEPTeTHUCCKIEC
noxypoBHN»? YUeMy paBHO MakCH-MaJIbHO BO3MOKHOE YHCIIO JICKTPOHOB Ha KaXkKIOoM M3 moayposHeit? Kaxue hopmel nmeror
3JIeKTPOHHBIE 007aKa s-, p-, d-, f- anexrponos?

43. Kakoe 13 KBaHTOBBIX YHCEJl ONPEIEISeT OPUEHTALNIO AIEKTPOHHOTO 00Jaka B ipocTpaHcTBe? CKOJIBKO MPOCTPAHCTBEHHBIX
OpHUCHTAIIMI BO3MOXKHO: a) JUIS $- 9JICKTPOHOB; 0) JUTS P- NEKTPOHOB; B) Juis d- 1 f- a5iekTpoHOB?

44. CocTaBHTh dIEKTPOHHYIO (OPMYITY dJIeMeHTa, Ha M-9HepreTHIeCKOM YpOBHE KOTOPOTO HaXoauTcs 10 3IeKTpOHOB.
Pacnipenenuts Bce 3JIEKTPOHBI aTOMa 3TOTO JIEMEHTa N0 YHEPreTUIECKUM sueiikaM. B kakom mepuojie, rpyIimne U NoArpymne
NEPUOUYECKON CUCTEMBI HAXOUTCS 3TOT HJIEMEHT?

45. CocTaBHTh dIIEKTPOHHYIO (OPMYITY dJIeMeHTa, Ha N-OHEpreTHIeCKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3JIEKTPOHOB.
PacmipenenuTs Bce JIEKTPOHBI ATOMA 3TOTO JIEMEHTA M0 SHEPTeTUUECKUM sdeiikaM. B kakoMm mepuoze, rpymime u HoArpyIe
NEPUOTUYECKOIN CUCTEMBI HAXOJUTCS 3TOT IIEMEHT?

46. Copmymuposats npasmio ['yana. [logeMy Ha mociaeJHeM IEKTPOHHOM CJI0€ Y MEIH M XpOMa HaXOAUTCS TOJIBKO IT0 OJTHOMY S-
3JIEKTPOHY?

47. Kakoe MakCUMalbHOE YHCII0 3JIEKTPOHOB MOXKET HaXOAUTHCS Ha s-, P-, d- u f- moayposuax? IlpuBecTu npumepsl.

48. N300pa3uTh CTpOCHUE AIICKTPOHHBIX 000JI0YEK aTOMOB JKelie3a U KPHIITOHA

a) BIIEKTPOHHOH (hopMyIToi;

0) PHEPreTUIECKUMH STYCHKAMH.

49. IToueMy BO BTOPOM IEPHOIE NEPUOTUUECKOIN CUCTEMBI HE MOXKET OBITh O0Jiee BOCbMHU 371eMeHTOB? OOBSICHUTE 3TO, UCXOAS U3
CTPOCHHS aTOMOB.

50. M3006pa3uth pacnpenesieHne SIEeKTPOHOB 110 KBAHTOBBIM S9eHKaM B aTOMAaX aproHa, KanbIst, Gpocdopa.

51. Yro Ha3bIBaeTCS HOPMAJIBHBIM WM OCHOBHBIM COCTOSIHUEM aToMa? UTo Ha3bIBAETCs €ro BO30YKIEHHBIM COCTOSIHUEM?




N3006pa3uth pacnpeneneHne 3IeKTPOHOB IO KBAHTOBBIM sSYeiKaM B HOPMaJIbHOM M BO30YKIEHHOM COCTOSIHUM CEPhI U XJIOpa.
52. TTouemy KucCIOpoa ¥ PTOP MPOSBISIOT MOCTOSHHYIO BAJIGHTHOCTb, a MX aHajnord B VI u VII rpynmnax nepuogudeckoil CHCTEMBI
cepa U XJIop — nepeMeHHyo? 11300pa3nuTh pacipeneneHre JIeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 10 KBAHTOBEIM STUCHKaM B
HOPMAQJIBHOM U BO30YKIEHHOM COCTOSTHUSX.

53. CocTaBUTH MOJHBIE 2JEKTPOHHBIE (POPMYJIBI 11e3Us, TepMaHMs, BAaHAIHUS U AUCTIPo3us. K KakuM 3J1eKTpOHHBIM ceMeHCTBaM
NPUHAAJIEKAT ITH JIEMEHTHI?

54. CocTaBUTH MOJTHBIE 3JICKTPOHHBIE (HOPMYJIBI KaIbIINsI, MEIH, CBIHIIA U TUTYTOHHS. K KaKuM 2JI€KTPOHHBIM CEMEHUCTBAM
MPUHAATIEKAT ITH DJIEMEHTHI?

55. Kak M3MEHSIOTCS] CBOWCTBA P- AJIEMEHTOB C YBEIMUCHUEM 3apsI0B sIEp UX aTOMOB: a) B IIpe/iesiaX JAaHHOTO Neproa; 0) B
npenenax JaHHOH rpynnsl. OTBET NPOMILIIOCTPUPOBAThH IPUMEPAMHU.

56. Kaxue 351eMeHTHI NepHOANIECKOH CHCTEMBI TIPEJICTABIIIOT CO00I caMblif aKTHBHBIN METAJII M CAMBIil aKTUBHBIM HEMETaII?
JlaTb 00BSICHEHUS ¥ COCTABUTH IOJIHBIE DJIEKTPOHHBIE (POPMYITBI ATHUX DJIEMEHTOB.

57. Yro Takoe MoTeHIMaI HOHU3aLUK 1eMenTa? UTo Takoe CpoJCTBO K 31eKTpoHy? Kak H3MEHSIOTCS 9TH BEIUYUHEI C
BO3pacTaHUEM 3apsijia spa AIEMEHTOB B Mpejeiax: a) TPYMIbl; 0) nepuoaa?

58. B 4yeM 0cOOE€HHOCTD AIIEKTPOHHOTO CTPOSHHUS JTAHTAHOHUIOB U aKTHHOUIOB U KaK OHA OTPaKaeTCsl HA MX XUMHUECKUAX
cBoiicTBax?

59. BaneHTHBIE 3JIEKTPOHBI aTOMOB 3JIEMEHTOB ONUCHIBAIOTCS (hOPMYIaMu: a) 3d24s2; 6) 4d105s1; B) 5s25p6; 1) 4d55s1.
HazoBuTe 3TH 3J1€MEHTHI M COCTaBbTE ITOJIHBIE AJIEKTPOHHBIE (POPMYJIBI UX aTOMOB.
60. B anekTpoHHBIX (hopMyTIax aTOMOB YETHIPEX IIEMEHTOB COACPIKUTCS: a) 9 s- anekTpoHOB; 6) 16 p- anekrpoHOB; B) 14 d

- NIEKTPOHOB,; T) 27 f- anmekTpoHoB. COCTaBUTH MOJHBIE AIEKTPOHHBIC (POPMYIIBI ATHX JIEMEHTOB M Ha-3BaTh HX.

61. Jlatp oOrmIre mpencTaBieHust O BOSHUKHOBEHUN XHMUYECKOH CBSI3M M €€ OCHOBHBIX XapaKTepUCTHKaX. UTO Takoe JTHHA CBS3H,
ee oHeprus? Uro Takoe BaseHTHBIC YIiibl? [IpuBeCTH pUMEpEI.

62. ChopmyIHpoBaTh OCHOBHBIE MOJOXKEHUA MeTO1a BajieHTHBIX cBsi3eit (BC). Omucats ¢ mosunmii Mmetona BC cTpoeHre MoaeKy
H2 u N2.

63. TIpuBecTH MpUMEpHI MOJIEKYIT BEMIECTB, B KOTOPBIX aTOMBI COSTUHSUTUCH OBl KOBAJICHTHOM MOJISIPHON M HEMOJISIPHOMN CBSI3BIO.
M300pa3uTh cXeMbl CTPOEHHS THX MOJIEKYJI.

64. TIpuBecTH IPUMEP MOJICKYJIBI C Sp- THOpHIU3AIMEH 3JICKTPOHHBIX 001aKk0oB. Kakol yroy Mexay CBS3sIMH B 3TOH MOJICKyJie?
M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

65. IlpuBecTr IpUMep MOJEKYJIBI C SP2-THOpUIU3anUeH IeKTPOHHBIX 001akoB. Kakue yIibl Mexkay CBSI3SIMU B 9TOH Monekyne?
H300pa3uth ee MpOCTPaHCTBEHHYIO CXEMY.

66. IIpuBecTH IpUMEP MOJICKYJIBI C Sp3-THOPUAM3ANNEH AITEKTPOHHBIX 001akoB. Kakue yrisl MexXIy CBSI3sIMH B 3TOH MOJICKyJie?
M300pa3uTh ee NpOCTPaHCTBEHHYIO CXEMY.

67. 300pa3uthb ctpykrypHble popmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETIEHH OKUCIEHHOCTH
3JIEMEHTOB B 3THX coequHeHusX? Kakue TuIbl XUMUYECKUX CBA3eH UMEIOT MECTO B UX MOJIEKY1ax?

68. Urto Takoe o- 1 - cBsi3u? M300pasuth reoMeTpuieckyto cxemy oopaszoBanust Mosekya H2 u N2. Ckonbko G- U 7- CBsI3eid B 3TUX
MOJIeKynax?

69. Kakue THIIbI XUMHUYECKOU CBsA3M MMetoT MecTo B coequHeHussx FeNH4(S04)2 u Cu2(OH)2CO3? OtBeT MOTHBUPOBATS.

70. Kakue XxapakrepuCTUKU UCIOJIb3YIOT AJISl OLEHKU KOBaJICHTHOM cBsi3u? [Ipu-BecTH npuMepsl.

71. Harmucats ctpykrypasie popmynsl HNO3, H2SO3, KMnO4. Yka3ath cTereHr OKACIEHHOCTH JIEMEHTOB B 9THX COSIMHEHHSIX
Y 0XapaKTepU30BaTh TUIIBI XAMUYECKUX CBA3EH B 3TUX MOJIEKYJIax.

72. Kak nponcxoauT Bo30yKICHHE SIEKTPOHOB U THOPUAN3AIHS 3JICKTPOHHBIX opOuTaneii? Buasl ruopuauzanun. [Ipusectu
TIPUMEPHL.

73. Kaxk o6pa3yetcs noHHas cBs3b? Kakue a1eMeHTHI criocOOHBI ee 00pa3oBeIBaTh? IIpuBECTH MPHMEpHIL.

74. B yemM 0COOEHHOCTH JIOHOPHO-aKIeNTOPHOH cBs3n? OOBICHUTH X HA MTPU-Mepe 00pazoBaHus katnoHa NH4+.

75. Kak oOpasyercst XUMHYECKas CBSI3b B KpUCTAIaX MeTaIoB? Kak 3aBUCAT BaxkHeHIIMe PU3NUECKAE CBOMCTBA METAJJIOB OT
0COOCHHOCTEH METaJUTNUECKON CBA3N?

76. [1aTb XapakTepuUCTUKY BOJOPOAHOI cBs3u. Kak Biuser oopazoBanue numepos Boasl (H20)2 Ha ee ¢pusnueckue cBorcTBa?

77. Kakue THIIBI XAMHYECKOW CBSI3U MMEIOT MecTo B Mosiekyiax NH3, CO2, C12? M300pa3uTh reOMETPHYECKOE CTPOCHUE MOJICKYT
M CXEMBI MTePEKPHIBAHMUS MICKTPOHHBIX 00JIaKOB.

78. Yka3aTh THUIIBI XUMHUECKOH cBs3u B Monekynax CH4, O2, HCN. IIpuBecTr cxeMbl IepeKpBIBAHUS JIEKTPOHHBIX 00JIAKOB.

79. N300pa3uTh JIEKTPOHHBIMHU YpaBHEHHSAMH Mporiecchl oopa3oBanus Mosiekyi1 KCl, Na20, AI203. Kakoii THIT XAMHYECKOH CBA3M
HUMEET MECTO B 3THX COCTUHCHUSIX?

80. Uto Takoe OTHOCHTEIIbHAS IEKTPOOTPUIIATEIFHOCTE 3IEMEHTA U KaK OHA BIIMACT Ha CTEICHB MOJISIPHOCTH CBA3H aTOMOB ABYX
anemenToB? Kaxas u3 monexyn HF, HCI, HBr u HI nau6onee nomnsipua?

81. Oxcup xene3a (I11) MoxkeT ObITH BOCCTAHOBIICH Pa3IMIHBIMKM BOCCTAaHOBUTEsIMH Tipr 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 U3MEHEeHHE YHTATBINN AH® B KaK0M U3 3THX pEaKIHid.

82. Beruucnuts 3HadeHue AH® 11 npoTekarolux B AKUBBIX OPraHU3MaxX peakuuil IpeBpalIleH sl [TKO3bL:

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

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

Kaxkast 3 3THX peaximii 1aeT OpraHu3My OOJbIIIe SHEPTHH?

83. TemnoBo# 3(h(heKT peaKuu raireHust U3BECTH

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

paBeH 65,3 x/Ix. CkoJbKO TEIUIOTHI BbIENUTCs py ramenuu 100 kr HerameHoi u3BecTH Bofon?

84. BoccraHoBlieHHE THOKCH]Ia CBUHIIA BOJAOPOOM MIPOTEKAET [0 YPABHEHHUIO:

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




OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBLACIUTCS MPH OKUCIEHUH 1 M3 aMMHuaKa, U3MEPEHHOTO P HOPMAJIBHBIX YCIOBUSIX, [0 PEAKLHHU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 xJIx

86. BoxstHoli ra3 mpeacTapiseT co0oif cMech paBHBIX 006eMOB Boopoa 1 okcua yriaepona (II). Haiti koaudecTBo TEIIoTH!,
BhLIIEIIsIOLIElCS TpH cxxurannu 1 M3 BozstHOTO Tra3a (1o CO2 u H20), u3MepeHHOro Mpy HOPMaJbHBIX YCIOBHUSX.

87. BBIYHCIUTB, CKOJIBKO TEIUIOTHI BBIICIUTCS MPH 00Kure | Kr cyabpduaa IUHKA 110 peakunu:

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

88. Ompenenuts cTanmapTHy!o sHTaNbNUI0 (AH®) 06pazoBanus PH3, ucxons u3 ypaBHeHHUS:

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

89. Ucxoms 3 TeruoBoro 3dexra peakunu

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

onpenenuts AH® obpazoBanust oprodocdara KaabLus.

90. Coxoxenbl ¢ oopazoBanreM H20 (T) paBHble 00beMbl BoJOopoaa U aneTuiena C2H2, B3SITHIX MPH OJTMHAKOBBIX YCIOBHSIX. B
KaKOM CIIy4ae BEIJENHTCS Ooblie TeroTs? Bo ckombko pas?

91. Yto Takoe SHTpONUS U B KaKUX €MHHUIIAX OHA BbIpaxkaeTcs? Kak n3MeHseTcs SHTPONHS C BO3pAaCTaHUEM TeMIIepaTypsl U IpU
(a3oBeIX Iepexoax?

92. Uro Takoe H300apHO-H30TepMUYISCKH TTOTeHIMA (9Heprus [ n66ca)? Kak ompenensercs naMeHenne sueprun [ mbo6ca B
pe3ysbTaTe XMMHYIECKOH peakuny U Kak OHO BIMSET HAa HANPABICHHOCTD PEAKIIUH?

93. Paccuutarh n3mMeHenue sHepruu ['n6oca B peaxusix:

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

6) 2Al (x) + Fe203 (k) = 2Fe (k) + A1203 (k)

U yKa3aTbh, Kakas PEaKiist CIIoCOOHa MPOTEeKaTh CaMOIIPOU3BOIBHO.

94. Beruucnuth  cucteMbl PbO2 + Pb = 2PbO Ha OCHOBaHMM W pPeardpyIoIIHMX BEIIECTB U ONPEASTUTh, BO3MOYKHA JIH 3Ta
peakmus.

95. Beruncnutbs AG® u AS® peakiuu

NH4CI (x) + NaOH (x) = NaCl (x) + H20 (1) + NH3 (7).

MOXHO JIM UCIIOIB30BATh 3TY PEAKLMIO VIS IOTY4YEHUS] aMMUaKa IIPU CTaHAAPTHBIX YyCIOBUSAX?

96. BoraucuTh 3HaYSHHS  CIISTYIOINX Peakiiuii BOcCTaHOBIECHUs okcupa xenesa (1I):

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

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

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

IIpoTexanue kakoif U3 ATUX peaknnii HanboIee BepOsITHO?

97. PaccunTarh 3HaueHHs CIEIYIOIUX PEaKUUil U YCTAaHOBUTD, B KAKOM HAIlPaBJI€HUU OHU MOTYT MPOTEKaTh CAMOIPOU3BOJILHO B
CTaHAAapPTHBIX ycI0-BUsx rpu 25 °C:

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

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

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

98. Kakue U3 nmepeyrciIeHHbIX OKCUIOB MOTYT OBITh BOCCTAHOBIICHBI BOJJOPOAOM J10 cBoOOo1HOTO MeTayuta ipu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kaxue 13 nepedrcieHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBIIEHBI 10 cBOOOI-HOTO MeTasuia anmoMuaueM npu 298 K: CaO, FeO,
CuO, PbO, Fe203?

100. OmpenenuTh CHUCTEM:

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

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

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

101. Yem n3mepsieTcst CKOPOCTh XUMHUIECKOI PEakny U OT KakuX (DAKTOPOB OHA 3aBUCUT?

102. PaccunTaTh BeNWYMHY KOHCTAHTHI CKOPOCTH peakuuu A + B = AB, ecnu npu KOHLIEHTpaAlMAX BeliecTB A U B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuuu paBHa 6¢10-5 Mob/(J1*MUH).

103. Bo ckonbpKo pa3 cieayeT yBEeIHUnUTh KOHIEHTpaluio Beniectsa B B cucteme

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

9TOOBI IPU YMEHBIIEHUH KOHIIEHTPALMH BellecTBa A B 4 pa3a CKOpOCTb NPSMON peakuuy He u3MeHuach?

104. Peakuns Mexay BemecTBaMu A u B mpotekaet mo ypaBHenuto 2A + B = A2B. Konnernrparus BemectBa A paBHa 6 MOJIB/,
BemectBa B — 5 mone/n. KoncranTa ckopoctr peakuun paBHa 0,5. BEIMUCIHTE CKOPOCTH XUMHYECKOH PEaKIIMU B HAYaJIbHBIN
MOMEHT BPEMEHH U B TOT MOMEHT, KOT/la B peakuMoHHON cMecu octaneTcs 50 % Bemiectsa B.

105. B xakoM HanpaBjI€HUH CMECTUTCS PABHOBECUE PEAKLIMM:

3H2 + N2 [] 2NH3

IpU YMEHBIICHUN 00beMa B CUCTeME B JiBa pa3a?

106. Peakiiusi mpoTeKaeT 1Mo ypaBHEHHUIO

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

Kax nu3MeHHTCSI CKOPOCTh peakiuy mocje pa3daBieHus pearnpyoiieil cmecu B 4 paza?

107. Kak nu3meHutcst ckopocth npsiMoit peakunu 2502 + O2 [0 2SO3, ecnu faBiieHUE B CHCTEME YBEITUUUTD B 4 pasza?

108. JIBe peakuuu npu temmeparype 20 °C npoTeKaroT ¢ OAMHAKOBOW CKOPOCThIO. TeMrepaTypHbIid KOAQPHUIIUEHT CKOPOCTH
MIepBO¥ peakny paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS MEXTy COO0H CKOPOCTH peaKiyii, ecim ux nposecty mpu 60 °C?
109. Onpenenuts TeMIepaTypHbIit K03 GHIHUEHT CKOPOCTH PEaKIUH, ECIH TP MOHIDKEHUH TeMiepatypsl Ha 50 °C peaxius
3amemisieTcs B 32 pasa.

110. Peakuust mpoTekaeT 1o ypaBHEHHIO:

4HCI (r) + 02 (r) [ 2H20 (1) + 2C12 (r);  /x.

Kaxumy n3MeHeHUAMU 1aBIEHUS, TEMIIEPATyphl U KOHLIEHTPALMK pearupyroluX BeIeCTB MOXKHO CMECTHTh €€ PABHOBECHE




BIpaBo?

111. Kakoe cocTosiHMEe CUCTEMbI Ha3bIBAECTCSl XUMUUIECKUM paBHOBecueM? [lepedrcanTh Npu3HaK1 HCTUHHOTO XMMUYECKOTO
paBHOBECHSI.

112. Yro Takoe KOHCTaHTa XMMUUECKOTO paBHOBecHs? Hammcats BBIpakeHNSI KOHCTAHT PABHOBECHS PEAKIIHIA:

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

113. Kak moBiHsieT NOBBIIICHHE TEMIIEPATyPhl U JaBJICHUS Ha PABHOBECHE CIICIYIOIINX 00paTHMBIX PEaKIHi:

N204 [12N02, =-+184,6 xllx

2CO 11 CO2+C (1), =-172,5 xx

CO +H20 () [1 CO2 + H2, =-41,2 k]l

114. Kak moBiHsieT NOBBIIIEHHE TEMIIEPATyPhl U JaBJICHUS Ha PaBHOBECHE CIEIYIOIINX 00PaTHUMBIX PEaKIIHi:

C (1) +CO2 [12CO, =+172,5x[lx

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

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

115. B xakux U3 NpUBEJCHHBIX HIDKE PEAKUUi U3MEHEHHE 1aBICHUS HE BBI30OBET CMEILEHHS PABHOBECHUS U ITOUeMy?

2NO + 02 [1 2NO2

N2 + 02 [J 2NO

2CO+02 [ 2C02

CO +H20 (r) 1 H2 + CO2

116. Harucatp BeIpaskeHHsS KOHCTAHT PAaBHOBECHS CIEAYIOLUIMX 00PaTUMBIX XUMUYECKUX PEaKIIUii:

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

C (1) +CO2 []2CO

4HC1 + 02 [J 2H20 + 2CI2

117. Yka3aTh, KAKIMH U3MCHEHHSAMH TEMIICPATypBhl, JABJICHUS U KOHIICHTPAIMI PEarnpyrONIUX BEIIECTB MOXKHO TOOUTHCS
MaKCHMAJIFHOTO BBIXOJ]a aMMHAaKa 110 PEAKIIIH:

N2 +3N2 [12NH3, =-92,4 x/lx.

118. Peakius npoTekaeT o ypaBHEHUIO:

2S02 (r) + 02 (r) [1 2803 (1), =-284,2 k[Ix.

M3MeHeHneM KaKuX MmapaMeTpoB MOKHO JOOUTHCS CMEIIESHHS PaBHOBECHSI B CTOPOHY 00pa3oBaHus okcuaa cepsl (VI)?

119. Ha ocHoBanuu npunmuma Jle-Illatense onpenenute, B KAKOM HAaIPaBICHUH CMECTHTCS] PABHOBECHE B CHCTEMax: a) MpU
MOHIDKCHUH TEMIIEpaTyphl; 0) IPU YBEITHMYCHUH JaBICHHS:

a) CO (1) + 2H2 (r) [J CH3O0H (1); <0

6) PCI5 (r) U PCI3 (r) +CI12 (r); >0

120. KakuMu U3MEHEHUSIMH TEMIIEPaTyphl U JaBIE€HUS MOKHO CMECTUTh PAaBHOBECUE B CTOPOHY IPOIYKTOB Pa3NoKEeHUs?

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

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

121. Yemy paBna maccoBas noist NaCl B pacTBope, copepaarieM 3 MOJIb XJIIOpUIa HaTpHs B 2 KT pacTBopa?

122. Cmemanu 50 r 30 %-Horo pacTBopa HeKoTOporo BewecTBa U 140 r ero 45 %-Horo pactBopa. BeIUncInTh MaccoByto JOJIIO
TIOJTyYSHHOTO PacTBOpA.

123. Kaxkoit 06bem 20 %-HOTo pacTBOpa CepHOM KICIOTHI (MIIOTHOCTH 1070 Kr/M3) HEOOXOAMM IS TTOJTHOTO pacTBOpeHus 20 T
KaJIbLHS?

124. CxonbKo rpaMMOB PacTBOPEHHOTO BelecTBa coaepxurcs B 200 mit:

a) 0,5 M pactBopa Hutpara maraus Mg(NO3)2; 6) 0,1 1. pactBopa dpochopHoii kuciaotsr H3PO4; B) 0,02 M pacTBOpa rHapoKcHaIa
ammonust NH4OH?

125. B 1,5 1 0,125 H. pacTBopa coaepxutcs 13,91 r pactBopeHHOr0 BeliecTBa. HaiiTh ero SKBUBaJICHTHYIO Maccy.

126. Cronbko MmuntautpoB 0,1 H. pactBopa H2SO4 notpedyercs s B3aumonerictust ¢ 200 mit 0,5 H. pactBopa BaCI2? Yemy
paBHa Macca oOpasyromerocst ocazka cyibdara 6apus BaSO4?

127. Yemy paBHa MoJsipHOCTS: a) 6 H. pactBopa KCI; 6) 0,5 H. pactBopa AICI3; B) 1 H. pacTBOopa H2SO4?

128. Berauciuts MossipHOcTh 10 %-Horo pactBopa HNO3 mutotHOCTEIO 1055 Kr/M3. Cronbko rpammoB HNO3 coneprxutes B 2 11
3TOTO pactBopa?

129. U3 400 r 40 %-noro (1o macce) pactsopa H2SO4 Bemapusanuem yganmunu 50 T Boasl. Yemy paBHa MaccoBast goss H2SO4 B
ocTaBIeMcs pacTBope?

130. ITnotHOCTH 15 %-HOTO TI0 Macce pacTBopa paBHa 1105 kr/mM3. BeIMHUCIHTE HOPMATBHOCTh, MOJIIPHOCTb, MOJISTTBHOCTD
pacTBopa.

131. Yemy paBHBI HOPMAIBHOCTB U MOJIIPHOCTE 16 Y%-Horo pactBopa HF minorHOCTEIO 1057 KI/M3?

132. Cxospko mutpoB 24 %-Horo pactBopa KOH (rumotHocTEIO 1218 Kr/M3), HE0OXOIMMOTO JUTS 3aJIMBKH MIETOYHBIX
AKKyMYJISITOPOB, MOXHO IpUroToBUTh 3 10 1 48 %-Horo pactBopa KOH (rmotHOCTRIO 1510 K1/M3).

133. CxoabpK0 MUJLTIIIHTPOB KOHIIGHTPHPOBAHHON CEpHON KUCIIOTHI IIOTHOCTHIO 1840 kr/M3, comepxkaieit 96 % H2SO4, nyxHO
B3STh AJ1s ipurotosieHus 3 1 21 %-nHoro pactBopa (moTHOCTHIO 1260 Kr/mM3), HE0OXOAMMOTO A 3aJIUBKH KHCIOTHOTO
akkymyussropa?

134. Kaxkoii 06sem 10 %-Hoit (110 Macce) cepHOit kiucaoTs! (TmoTHOCcTs 1070 kr/M3) moTpedyeTcs A HeWTpann3ayuu pacTBopa,
conepxamiero 32 r NaOH?

135. BeIYHCIUTE MacCOBYIO JI0JTIO THApPOKcHaa HaTpus B 9,28 H. pactBope NaOH (miotHocTh 1310 kr/m3).

136. Crompko MUTITHIHTPOB 96 %-Horo (110 Macce) pactBopa H2S04 (mmotHOoCTs 1840 K1/M3) moTpebyeTcst 11 MPUTOTOBICHUS 2
10,1 H. pacTBOpa?

137. Yemy paBHBI HOPMAJIBHOCTB M MOJIIPHOCTB 35 %-HOro pactBopa oprodochopHoii kucinorst H3PO4 (tutotHOCTE 1216 K1/M3)?
CKOJIBKO BOJIBI coziepkutes B 1 1 3Toro pactBopa?

138. Cxonbko: a) rpammoB; 0) mouneit xmopuna xxenesa (I11) FeCl3 cogepskurcs B 3 1 25 %-HOTO pacTBOpa ¢ IIIOTHOCTHIO 1342
Kkr/m3?




139. B xakoit Macce BoAbI HaJ10 pacTBOpUTh 67,2 11 ra3a HCI, u3MepeHHOro IpH HOPMaIIbHBIX yCIOBHAX, YTOOBI HONyYnTh 10 %-
HBI (110 Macce) pacTBOP COJISTHON KHCIIOTHI?

140. Kaxkoit 066eM Bozbl Hajo npudaBuTh k 100 M 20 %-Horo (110 Macce) pactBopa H2SO4 (turotHOCTE 1140 K1/M3), 9TOOB!
HOTyduTh 5%-HBIi pacTBOp?

141. BelykcauTh 0OCMOTHYECKOE JIaBIEHUE pacTBOpa, coaepxaniero B 1,4 11 63 r rmoko3sl COH1206 npu 0 °C.

142. HaiiTn ocMoTHUYEeCKO€ AaBlIEHUE pacTBopa, coaepxainero B 2 i1 18,4 r rmuuepuna C3H8O3, npu 27 °C.

143. ITpu 0 °C ocmotuyeckoe nasieHue pactsopa caxapa C12H22011 pasao  3,55¢105 ITa. Cxonbko rpaMMoOB caxapa
coxepxurcs B 1 11 pactBopa?

144. TIpu Kakoii TeMrepaType OCMOTHYECKOE JaBJICHUE pacTBOpa, coaepkariero 18,6 r anunuaa COHSNH2 B 3 11 pacTtBOpa,
nocturHeT 2,84+105 I1a?

145. PaccuntaTh MOJIEKYJISIPHYIO MacCy HEIJIEKTPOJIUTA, €CIU B 5 1 paCTBOpa CO-AEPAKUTCS 2,5 T HEINEKTPOIUTA, & OCMOTUYECKOE
nasienue storo pactsopa mpu 20 °C pasno 0,32105 Ila.

146. PaccunraTs OCMOTHYECKOE JABJIICHUE PACTBOPA HEAJIEKTPOJINTA, coaepxkaiiero 1,52¢1023 monexy:n ero B 0,5 11 pacTBOpa npu:
a) 0 °C; 6) 27 °C.

147. Beruncnuth gaBienue BoasHoro napa Haj 10 %-uem pactBopom kapdamuaa CO(NH2)2 B Boze npu temneparype 100 °C
148. BpI4MCaUTh MOJEKYJISPHYIO MacCy INIIOKO3bI, €CJIH JaBJICHHE BOJSHOIO Mapa HaJ pacTBopoM 27 T niitoko3sl B 108 r Boabl ipu
100 °C pasno 98775,3 Ila.

149. NaBnenue napa Boasl npu 30 °C cocrasuser 4245,2 I1a. Crxonbko rpaMmos caxapa C12H22011 cunenyer pactBoputs B 900 r
BOJIBI JJIS TIOJTy4E€HHsI pacTBOpa, AaBiieHne Kotoporo Ha 33,3 [a Huxe qaBneHus napa BoAbl? BHIYMCINTE MacCOBYIO JIOJIIO caxapa B
3TOM PacTBOPE.

150. JaBnenue napa npu 10 °C cocrasmisier 1227,8 I1a. B kakoM KoJIu4ecTBe BOJBI CIIEAYET PACTBOPUTH 16 I METUIIOBOTO CIIUpTa
CH3OH mns nomydeHus pac-TBopa, AaBIeHHe mapa koToporo coctapmsteT 1200 [1a mpu Toii sxe TemmepaTy-pe? Beraucaurs
MaccoByto goito CH30OH B aTom pacTBope.

151. JlaBineHue mapa pactBopa, cogepskarniero 155 r anmmaa COHSNH2 B 201 r a¢dupa npu HekoTopoit TeMiiepatype paBao 42900
[Ta. TaBnenue mapa 3¢upa npu 3toit Temnepatype pasao 86380 IMa. PaccunraTts MonekymsipHyIo Maccy 3¢upa.

152. Cxonbko rpammoB HadranuHa C10HS pacTBopeHo B 2 Kr OeH3011a, €CI 3TOT pacTBOp KpucTamausyercs npu 3,45 °C?
Temneparypa kpucrannu3anuu yuc-Toro 6ensona 5,40 °C, a ero kpuockonuyeckas koncranta K = 5,1 °C.

153. Onpenenuts MOJICKYIISIPHYIO Maccy Kam(opsl, eciti pacTBop, conepxkamuii 0,552 r ee B 17 r adupa, KUIUT pu TemIrepaType
Ha 0,461 °C BbImre, ueM guc-ToIi 3¢up. D0ynIHcKonudIeckas KOHCTaHTa ¢upa pasHa 2,16 °C.

154. Cxonpbko stunerrnukons C2H4(OH)2 HeoO6xoauMo 100aBUTh K 5 71 BOABI, YTOOBI MOJYYUTh aHTU(GPU3, 3aMep3atoliyid npu -15
° C? Kpuockonunueckast koHcTanta Bojbl K = 1,86 °C.

155. BpluMcaUTh KPUOCKOIIUUECKYIO KOHCTAHTY BOJBL, 3Has, uTo 11 %-Hblil BOAHBI pacTBOp 3TMiIoBoro cnupra C2ZHSOH
KpucTamumzyercs npu -5 °C.

156. BorurcnuTh TeMIiepaTypy KpUCTaUTU3alliu pacTBopa, coaepxaiiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas konctanTta Boasl K = 1,86 °C.

157. PactBop, coctosammii u3 9,2 r fioga u 100 r meTunoBoro cnupTta 3akunaet npu 65,0 °C, a yuctelif cnupT — npu 64,7 °C.
DOynockonuyueckas kouctanta cnupta E = 0,84 °C. U3 ckoabKHX aTOMOB COCTOUT MOJIEKYJIa pACTBOPEHHOTO #o1a?

158. Ipu kaKoi MPHOIN3UTENBEHO TeMIIepaType OyaeT KUIeTh U KpHCTaIuTH30BaThes 40 %-HBII pacTBOp 3THIOBOTO CIIHPTa
C2HS5O0H B Boae? D0ymmnockonndeckast koHcTaHTa Boasl E = 0,52, a kprockommaeckas K = 1,86 °C.

159. KakoBa Temneparypa KMIIEHHsI pacTBOpa HEdEKTpoInTa, conepxaniero 3,01+1023 mosexyn B IUTpe BOAbI?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOIbI E=0,52°C.

160. Ha cxonbko rpasycoB OBBICUTCS TEMIIEpaTypa KuleHus Bozpl, ecnu B 300 r Boasl pacTBopuTh 27 T rntoko3sl COH12067
D0ynnnockonuueckas KoHcTanTta Boabl E = 0,52 °C.

161. Onpenenuts pH 1 pOH pactBopa, coaepxkaiero 6,75¢10-10 moms/m OH™.

162. HaiiTu creneHb AUCCONMALIMN CEPOBOIOPOAHOMN KHCIIOTHI 10 niepBoii crynenu B 0,1 M pacTBope, eciii KOHCTaHTa
JIMCCOLIMALIMK AJIs 3TOM cTyneHu paBHa 1,1¢10-7.

163. Yemy paBHbI KoHIeHTpaluu nonoB H+ u OH™ B pactBopax, pH koTopbix pa-Ben: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckonbko pa3 koHIeHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Oonbmie, uem B 1 H. pactBope H2SO4 (o =51 %)?
165. Onpenenuts koHIeHTpanuoo nonos OH™ B 0,01 M pactBope ruapokcuna am-monus NH4OH, eciu Knuce = 1,77 « 10-5.

166. KoncranTa aucconuarmu optodpocdopHoit kucnorst H3PO4 no nepsoii cry-nenu pasHa 7,11+10-3. IIpene6peras
JUCCOIMalUel o APYTUM CTYIEHSIM, BBI-UUCIUTh KOHIIeHTpauuio noHoB H+ B 0,5 M pacTBOpe KUCIOTHI.

167. Crenens aucconuanuu ykcycHo kuciorst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOpax cooTBeTcTBeHHO paBHa 0,42, 1,34,
4,25 %. Beruncnurs Kauec CH3COOH 1 3TUX pacTBOPOB U JOKa3aTh, YTO KOHCTAHTA JUCCOLMALIUY HE 3aBUCUT OT
KOHIIEHTPALMU pacTBOpa.

168. Ocmotrueckoe aasnenue 0,2 H. pactBopa ZnSO4 mpu 0 °C paBHo 3,59+105 [1a. Berauciuth H30TOHUYECKHNA KOAPPUIUESHT
3TOTO pacTBOPA.

169. Masnenue BogsHOro napa Hax pactsopoM 24,8 r KC1 8 100 r H20 npu 100 °C pasro 9,14104 ITa. Beruncouts
M30TOHMYECKUH K03(DDHUIIHUEHT, eCiTi AaBICHNE BOSHOTO Mapa MpH 3Toi TeMmnepaType pasro 1,0133+105 Ila.

170. PactBop, conepxkamuii 8 r NaOH B 1000 r H20, xurmut nipu 100,184 °C. Onpenenuts H30TOHNIECKU KO PHUITHEHT.
D0yTnoCcKouIecKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, conepxanuii 1,7 r xaopuna uuaka ZnCl2 B 250 r Boasl, Kpuctamiusyercs mpu temmneparype -0,23 °C. Onpenenutsb
KaXYIIytocs cTeneHb quccormaiu ZnCl2 B aToM pactBope. Kprnockonnueckast konctanrta Bozpl K = 1,86 °C.

172. Bomuslie pactBopsl kapoamuaa CO(NH2)2 u xmopuaa kansiust CaCl2, coneprxaiiie B OTUHAKOBBIX Maccax pacTBOPUTEIS
cootBeTcTBeHHO 0,5 1 0,25 MOIB paCTBOPEHHOT'O BEIECTBA, KUIIAT IIPH OJHOII U TOM ke TemmepaType. HalTi kaXyIIyrocs CTeIeHb
muccormarnuu CaCl2 B aToM pacTBOpe.

173. Borancnuts kaxytrytocs crenens auccormanuy NaCl B 0,25 H. pacTBope, eciu 3TOT pactBop 1pH 18 °C nmeer Takyro xe
BEJIMYMHY OCMOTHUYECKOro AasneHus, uto u 0,44 M pacteop rmoko3st CoH1206.

174. PactBop, conepxanuii 0,265 r Na2CO3 B 100r Bozbl, Kpuctaimnuzyercs npu temneparype -0,13 °C. BIYHCIUTD KaXKyUTyrocs




crenens aucconuanuu Na2CO3 B aToM pacTtBope. Kpnockonudeckas konctanTa Boas! K = 1,86 °C.

175. Onpenenuth ocmoTHueckoe naineHue 0,01 H. pacTBopa cyiabdara maraus MgSO4 nipu 18 °C, eciu KaxyIiascs CTeIeHb
JIUCCOLIMAIINY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmotnueckoe nasnenue 0,125 M pactsopa KBr pasro 5,63+105 ITa mpu 25 °C. BerauciuTh KaxyIryrocs CTeIeHb
nucconmanun KBr B 3TOM pacTBope.

177. BBIYHCIUTD KaXKYIIYIOCsA CTeneHb Aucconunaru xinopuaa kamus KCI B pactBope, coaepikariem 4,47 r KCI B 100 r Bozpl, eciu
3TOT pacTBOp Kpuctamnu-3yercs npu -2 °C. Kpuockonudeckas koHcTanTa Boasl K = 1,86 °C.

178. laBnenue mapa pacTBopa, coaepxarero 31,5 r aurpata kansnust Ca(NO3)2 B 500 r Boasr pasHo 1903,5 IMa mpu 17 °C.
JlaBnenue napa Bozpl pu 3Toi Tem-nieparype paBHo 1937 I1a. Paccuurars kaxyuryrocs crenenb quccouuanuu Ca(NO3)2 B aTom
pacTBope.

179. Ipu xakoit TeMneparype OyAeT KUIeTh OJHOMOISUIBHEIA pacTBop NaOH, ec-mu cTeneHs ero auccoruanuy pasaa 73 %?
D0yTMOCKONTMYECcKast KOHCTaHTa BOJBI E=0,52°C.

180. Onpenenuts nasnenue napa 0,5 %-noro BogHoro pacrsopa KOH mpu 50 °C. JlaBnenue napa BoJsl IpU 3TOH TeMIepaType
paBHo 12,334 Tla. Kaxymascs crenenp auccoruarnuu KOH B atom pactBope paBHa 87 %.

181. CocraBuTh MOJIEKYIISIPHBIE YPABHEHNUS PEAKIU, KOTOPBIE BEIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPABHEHUSMU:

a) 3Ca2+ + 2P043™ — Ca3(P0O4)2; B) H++ OH™ — H20;

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

182. CocraBUTh MOJEKYJIIPHbIE U MOJIEKYJISIPHO-MOHHBIE YPABHEHUS PEAKIMI, IPOTEKAIOUIMX [IPYU CMELIMBAHUYU pacTBOpoB ZnSO4
u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

183. Hanncates B MOJIEKYJISIPHOW M MOJICKYJIIPHO-HOHHOH (hOpMe ypaBHEHHS pe-aKIHi, MPUBOAAIINX K 00pa30BaHUIO OCAIKOB:

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

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

184. Hamucate B MOJIEKYJISIPHOW M MOJICKYJISIPHO-HOHHOW (hOpMe ypaBHEHHS pe-aKIuii, IPUBOISAIINX K 00pa30BaHUIO Ta30B U
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2SO4 — B) CaF2 + HCl —

0) NH4Cl + Ba(OH)2 — r) K2S + H2SO4 —

185. Harncats B MOJIEKYIJISIPHOW M MOJICKYJIIPHO-HOHHOH (hOpMe YpaBHEHHS PEaKiyid HeHTpaT3anum:

a) Zn(OH)2 + HCl - B) CH3COOH + NH40OH —

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peaKUuil, KOTOPbIE BHIPAXKAIOTCS MOJIEKYJISIPHO-UOHHBIMU YPAaBHEHUSAMU:

a) Cu2++S2~— CuS B) Ba2++ S042™ — BaSO4

6) Pb2+ +2I" — PbI2 r) Ca2++ CO32™ — CaCO3

187. CocTaBUTh MOJIEKYJISIPHBIE YPAaBHEHUS peaKUuii, KOTOPBIE BHIPAXKAIOTCS MOJIEKYISIPHO-UOHHBIMU YPaBHEHUSAMHU:

a)H++F — HF B) CO32™+2H+ — H20 + CO2

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

188. Cmemansl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCl. B xakux ciyJasx peaxiuu
npoiinyT npakruyecku 10 koHua? CocTaBUTh IS ATUX PEAKLMNA MOJIEKYJISIPHBIE M MOJIEKYJIIPHO-MOHHbIE yPaBHEHUSI.

189. CocTaBuTh MOJIEKYIIPHBIC I MOJIEKYJISIPHO-MOHHBIC YPaBHEHUS PEaKIHii, IPOTEKAIONIIX IPH cMennBaHuU pacTBopoB FeSO4
u Na28S; CuCl2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYISIPHBIE U MOJIEKYJISIPHO-MOHHBIE YPAaBHEHUS PEAKIUH, TPOTEKAIOUINX IPU CMELIMBAaHUH PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocraBuTs MOJIEKYIISIPHBIE M MOJIEKYJIIPHO-HOHHBIE YpaBHEHN: peakuuii ruapomnmsa coneir NH4Cl, Na2S, CuSO4, AICI3.
Yka3aTh peakuuio pacTBOPOB.

192. CocTaBuTh MOJICKYJISIPHBIE U MOJIEKYJISIPHO-MOHHBIC ypaBHEeHUs peakuuii ruaponuza coieit CH3COONa, CuCl2, Fe2(S04)3,
NH4CN. Vka3atbe peakuuto pacTBOPOB.

193. CocraBuTh MOJIEKYIISIPHBIE ¥ MOJIEKYJIIPHO-HOHHBIE YpaBHEHNUS peakuuii ruaponnza coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakiuro 0OHapy>KUBaIOT paCTBOPHI 3THX COJEH?

194. Kakue u3 nmepeuucieHHbIX HIKe cojiel oapepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr(NO3)3?
JI71s1 KaXxaoi U3 THAPONIU3YIOIIUXCS COJIEH HalMCaTh YPaBHEHMSI peakuii THAPOIN3a B MOJIEKYJIIPHOW U MOHHO-MOJIEKYJIAPHOU
¢opme (1o I cTynenn) 1 yka3aTh peakiuio BOAHOTO PACTBOPa KaXKIOH COMH.

195. Kakue U3 mepeurcieHHbIX HIKe conell moasepratoTes ruapoiusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa, Na2S04, Ba
(NO3)2? [ns1 kaX0¥ U3 THIPOIM3YIOIINXCS COJICH HAMCATh YPaBHEHHS PEaKIIi THIPOJI3a B MOJICKYJISIPHOI U HOHHO-
MOJIEKyIIpHOH dopme (110 I cTynenn) u yka3aTh peakiio BOJHOTO PacTBOpa KaXKIOH COH.

196. Kakyro peakuuio cpeabl oOHapykuBaioT pactBopsl coieit NHANO3, (NH4)2S, K2CO3, KC1? OTBeT nmoaATBEepAUTH peakUusIMU.
197. Kaky1o peaknuio cpeibl 00HapykuBaroT pactBopsl cojieir Pb(CH3COO0)2, ZnCl12, Na3PO4, NaNO3? OTBeT NOATBEPIUTH
peaKIuAMH.

198. Kakyro peakuuto cpeabl 00HApYKUBaAIOT BoAHbIe pacTBOpHI conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCI2? OtBer
000CHOBATh pPEaKUHIMHU.

199. Kakyro peakiuio cpenbl 00HapyKUBaroT BoIHbIE pacTBOphI coneit NaCN, FeCl3, Ni(NO3)2, K2CO3? OtseT 000cHOBAThH
peaKIuAMH.

200. Harucatp B MOJEKYJISIPHON ¥ MOJIEKYJISIpHO-HOHHOH (popme ypaBHeHUs ruaponusa coneit NH4Cl, (NH4)2S, (NH4)3PO4,
K2S03. Yka3zaTh peakiuo cpe-/ibl BOJHBIX PACTBOPOB 3THX COJICH.

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

202. Uemy paBHa HOHHAs CHJIa pacTBOpa, cofepikamiero ogHospemento 0,1 M Na2CO3 u 0,2 M KC1 ?

203. PactBopumocts Mg(OH)2 nipu 18 °C paBHa 2¢1074 momb/in. Beraucnute I1P aToro BemecTsa.

204. IMomyduTes M 0cafoK Cynb(aTa KalbIHs IpH cMeIeHHH paBHBIX 006eMoB 0,02 H. pactBopoB CaCl2 n Na2S04? =2.3+1074.
205. Yemy paBHa HOHHAs CHJIa pacTBopa, coaepskamero ogHospemenHo 0,1 M CaCl2 u 0,1 M Ca(NO3)2 ?

206. PactBopumocTs kapOoHata kanbius npu 18 °C pasna 1,3+10™ 4 monb/n. Bel-unciure npousBenenue pacrBopumocta CaCO3.




207. B 500 ma Bogst mpu 18 °C pactsopsiercs 0,0165 r Ag2CrO4. Uemy paBHO IpOU3BEICHHE PACTBOPUMOCTH 3TOH COIH?
208. IMpoussenenue pacropumoctt CaCO3 pasHo 1,7°1078. Cronbko rpammoB  CaCO3 conepkutcs B 1 J1 HACBIIIIEHHOTO
pacTtBopa?

209. IMpoussenenue pactBopumoctu Ag2SO4 pasao 7°1075. Onpeaenute paCTBOPUMOCTH COJIH.

210. Ompenenute pH O0ydepnoro pactBopa, cogepskariero 0,01 M CH3COOH u 0,05 M CH3COONa, eciiu pK CH3COOH = 4,76.
211. Boruncnute npousseaenue pacrsopumoctd CaCO3, ecnu B 1 11 HACBIIIIGHHOTO pacTBOpa ero coaepxxurcs 6,9¢1073 1.
212. Bsruucnure npousseneHue pacrsopumoctd BaC204, eciau B 1 11 HachILIEHHO-TO pacTBOpa ero coaepxurcs 4+1074 mMos.
213. Beruncaure npousseaeHue pacrsopuMoctu CaSO4, ecau B 1 11 HAaCHIIIIEHHOTO PacTBOpa ero copepxkurcs 1,5¢1072 Momb.
214. PactBopumoctb BaCO3 paBna 8,9¢1075 monb/n. Beraucnute nmpoussenenue pactsopumoct BaCO3.

215. Onpenenuts pH 6ydeproro pactsopa, conepxamiero 0,01 M NH4OHu 0,01 M NH4CI, ecitu pK NH40OH = 4,8.
216. Beraucnure npousBeeHNe pPaCTBOPIMOCTH okcasnata kanbims CaC204, ecni B 1 11 HACHIIIIEHHOTO PacTBOPa €ro COAEPKHUTCS
6,5¢1073 1.

217. Beruncnure npousseaenue pacrBopumocti BaCrO4, eciiv B 1 11 HachIeHHOTO pacTBopa ero coaepxkutcs 3,91073 r.
218. Yemy paBHa nonHas cwia 0,5 M pactBopa Fe2(S04)3?

219. Beruncaure akruBHOCTH HOHOB B 0,1 M pactBope K2CO3 ¢ nonnoii cunoit 0,09.

220. Onpenenute pH 6ydeproro pacteopa, coaepskaiiero 0,01 M HCIO u 0,2 M KCIO, ecau pK HCIO = 7,6.

221 —234. CocTaBUTb 3JEKTPOHHBIE YPABHEHHUS U 3aKOHYUTH YPABHEHUS CJIE-TYIOIINUX PEAKLIN:

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

H2S +H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCI2 + SnCl4

222. HCIO3 — Cl0O2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

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

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

12 + CI12 + H20 — HIO3 + HCI

224. KCIO3 + HCl — CI2 + KCIl + H20

KMnO4 + K2S0O3 + H2S04 — MnS04 + K2S04 + H20

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

225.CI2 + KOH — KC1+ KCIO3 + H20

K2Cr207 + K2SO3 + H2SO4 — Cr2(S04)3 + K2S0O4 + H20

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

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

K2Cr207 + HClkoru. — KCI + CrCI3 + CI12 + H20

PbS + H202 — PbSO4 + H20

227. KCIO3 — KC104 + KCl

KClO3 — KCI+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

228. Cu(NO3)2 — CuO + NO2 + 02

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

H202 + PbS — PbSO4 + H20

229. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20

H2S03 + C12 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

230. P + H20 — PH3 + H3PO3

HCIO + H202 — HC1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

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

Au + HNO3 + HCl — AuCl3 + NO + H20

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

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

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

HCIO3 — Cl02 + HC104 + H20

233. HCl1 + K2Cr207 — CI2 + CrCI3 + KC1 + H20

HBr + H2S04 — SO2 + Br2 + H20

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

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

H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

235. 3aKOHYUTH YPAaBHEHMsI PEAKIMH, YUUThIBAsA, YTO B KUCJIOH Cpelle MapraHel] BOCCTaHABIUBAEeTCA 10 Mn2+, B HEUTpaJIbHOU 10
Mn4+, B meaouHoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2503 + KOH —

236. YuuTbIBasi, YTO XpOM BOCCTaHABIMBAETCS 10 TPEXBAJECHTHOTO COCTOSHHS, 3aKOHUYHUTh YPAaBHEHUS PEAKLIMA:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2S0O4 —




237. Ucxoas u3 CTpOEHUs aTOMOB 2JIEMEHTOB, YKa3aTh, KAKHE U3 IPUBEIEHHBIX HHKE HOHOB MOTYT OBITh BOCCTAHOBHTEISMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepbl COOTBETCTBYIOIINUX PEAKIIU.

238. Vcxons u3 CTPOSHHS aTOMOB 3JIEMEHTOB, YKa3aTh, KaKUE U3 IPUBEICHHBIX HIDKE HOHOB MOTYT OBITh OKHCIUTETISIMI: Al3+,
Fe3+, F~, Cr6+. IIpommttocTpupoBaTh OTBET PEAKIIUAMH.

239. Kakue u3 npuBeIeHHBIX HUKE HOHOB MOTYT MPOSIBIISITh U OKUCIUTENbHBIE M BOCCTAHOBUTENBHBIE cBoiicTBa: SO427, SO327,
S27, C1047, NO2~, NO3™.OTBeT NpOoHLIIOCTPUPOBATh PEAKIHSIMH.

240. Yka3aTh, Kakue 13 MPUBEICHHBIX HUKE BEIIECTB SBIISIFOTCS OKUCIUTEISIMH, a Kakie BocctanoBuTesiMu: KMnO4, Zn, F2, HCI,
HClO4. OtBeT MOTHBHPOBATS.

241. CocTaBUTb CXEMBI JIBYX I'aJIbBAHUYECKUX JIEMEHTOB, B OJJHOM U3 KOTOPBIX XKEJIE30 CIIY>KUIIO Obl aHOAOM, a B IPYTOM —
katogoM. [IpuBecTH »IIeKTPOHHBIE YPaBHEHNS PEAKIUH, TPOTEKAIOIMINX MTPH paboTe SIEMEHTOB.

242. CocTaBUTh CXEMBI IBYX raJIbBAHMYECKUX DJIEMEHTOB, B OTHOM M3 KOTOPBIX IMHK — OTPUIIATENLHBIN 3JIEKTPO/I, B IPYTOM —
MIOJIOXKUTENbHBINA. Hamucarp a1eKTpoHHbIE YpaBHEHHS PEAKIMN, IPOTEKAIOUINX IPU paboTe HIEMEHTOB.

243. PaccuuTaTh 3.11.C. TalbBAaHUUECKOI'O IEMEHTA, COCTOSILETO U3 LIMHKOBOI'O JIEKTpoa, norpyxensoro B 0,1 M pacteop
cynbdaTa IIMHKA, ¥ BOAOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B THCTIUIHPOBAHHYIO BOIY.

244. KoHLIeHTpaI[OHHAs ralbBaHUYECKas IIeMb COCTABIEHA MarHUEBBIMHU 3JIEKTPOJAMH, IOTPYKECHHBIME B pacTBop MgSO4
pa3HON KOHLIEHTPALMH:

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

Paccunrats 3.4.C. 3TOrO J1E€MEHTA.

245. BEIYUCIHUTD 3.]1.C. TAIIbBAHUYECKOrO dJIIEMEHTA

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

3Has, 9YTO PACTBOPHI NECIMMOIAPHEL. Kakuie mporecchsl IpoTeKaroT Ha AIIEKTPoIax MpH paboTe ITOTo 31eMeHTa?

246. VcnionbzoBas Tabm. 5 [Ipunoxenus, BBIYACIUTH 3.11.C. dIEMEHTa, COCTaBJICHHOTO M3 HanboJiee 1 HauMeHee aKTHBHOTO
METaJUIOB, HOrpykeHHBIX B 0,1 M pacTBopsI HX coneil. Kakue mpolecchl MpoTEeKatoT Ha NIEKTPOIaX MU pa-00Te 3TOro neMeHTa?
247.3.11.c. 37IeMeHTa, COCTOSIIETr0 U3 METHOTO U IIMHKOBOTO 3JIEKTPOJIOB, MOTPYKEHHBIX B 1 M pacTBOpHI CoJieli 3THX 3JIE€MEHTOB,
paena 1,1 B. I3menuTCs 1 9Ta BeIM4YMHA, eciu ucnonb3oBaTth 0,01 M pactBopsi? OTBET 000CHOBATH.

248. PaccuutaTh 3.11.C. TaIbBAHUYECKOTO IEMEHTa, COCTOSILET0 U3 aIIOMUHHEBOH U cepeOpsIHOi MIacTHHOK, orpyxeHHsx B 0,01
M pacTBOpbl HUTPATOB 3TUX MeTaJlI0B. Kakue npouecchbl MpoTeKaroT Ha 3JEKTPOAax dJeMeHTa?

249. PaccunTaTh MOTEHIMAT HOPMAITBFHOTO BOJOPOIHOTO JIEKTPO/Ia, IOTPY>KEHHOTO B: a) JUCTHILINPOBAHHYIO BOMY; 0) pacTBOp
pH = 3; B) pactBop ¢ pH = 10.

250. Paccuurath 3.11.C. TalbBaHUUECKOT'O AJIEMEHTA

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

Kakwue mporieccsl poTekaroT Ha 3JIEKTPOJax 3JIEMEHTa BO BPEMs €ro paboThI?

251. Yto Takoe xoppo3us metamios? Kakue Buabl koppo3uu Bel 3HaeTe? [lepe-unciuTh OCHOBHBIE METOIbI 3AIIUTHl METAIJIOB OT
KOPpPO3UH.

252. IlpuBecTu npuMepsl KATOJHOIO U aHOAHOTO MOKPHITUH jkenne3a. COCTaBUTh 3JIEKTPOHHBIE YPAaBHEHUS IIPOLIECCOB,
MPOTEKAIOIINX TPU HAPYIIEHUH LEIOCT-HOCTH MOKPBITUH B arpecCUBHOM cpejie.

253. CocTaBUTb AJIEKTPOHHBIE YPaBHEHUSI IPOLIECCOB KOPPO3UH XPOMHPOBAHHOIO JKeJie3a B KUCIOTHOM cpelie, NPOTEKaoIuX IpH
HapyIICHUN TTOKPBITHSI.

254. CiuiaB Meu ¢ HUKEIEM HaXOAUTCS B BOIHOU Cpesie, HACBIIEHHON KCI0pO-10M. COCTaBUTh 3JIEKTPOHHBIE YPAaBHEHHUS
npoliecca KOppo3uH CIUIaBa.

255. B Kakux ciydasx UCIOJIb3YIOTCSI aHOJHBIE, & B KAKMX — KATOAHbIE 3allIUTHBIE MOKPBITUS? [IpUBecTH MpUMEpPHI U COCTaBUTh
AIICKTPOHHBIC YPaBHEHHS IPOIEC-COB KOPPO3UH, TIPOTEKAIOIINX IPH HAPYIICHNH KaTOIHOTO M aHOIHOTO TOKPHI-THI.

256. AmromuHUil ckiena c xkene3oM. Kakoif u3 Metamnos OyeT moABepraTbCsi KOPPO3HUHU, €CIIU ITH METaJUIbl TIOMaIyT B
KUCIOTHYI0 cpeny? COCTaBUTh JIEK-TPOHHBIE YPaBHEHUS IPOLIECCOB KOPPO3UH.

257. Kak mpoTeKaeT mporiecc KOpPO3HH JIATYHH (CIIaBa MEJH C IIMHKOM) B ar-peccuBHOM cpezie? COCTaBUTh JICKTPOHHBIC
ypaBHEHHS IIpoIiecca KOPPO3UH.

258. Kaxk mpoTekaeT mpoiiecc Koppo3uu OpoH3bI (CIjIaBa MeIM U 0JIOBa) B arpec-CUBHOH cpenie? COCTaBUTh 2JIEKTPOHHBIE
ypaBHEHMS 3TOTO Ipolecca.

259. CocTaBuTh 3JIEKTPOHHBIE YPaBHEHHMS MTPOLIECcCa KOPPO3UU HUKEITMPOBAHHOTO JKeJie3a B KHUCIOTHOM Cpefie B CiIydyae HapyLICHHs
TIOKPBITHS.

260. OnoBo crasHo ¢ cepebpom. Kakoii 3 MeTamioB OyeT pa3pymarbes B ar-peccuBHOi cpenie? COCTaBUTh dJICKTPOHHbBIE
ypaBHEHHS IIporiecca KOPPO3HH.

261. Onpenenute CTENEHb OKUCIEHHS, KOOPAWHAIIMOHHOE YHCIIO KOMILIEKCO00-pa30BaTellsl v 3apsil KOMIUIEKCHOTO HOHA B
coequnenusix: [Co(NH3)2(NO2)3], [Cr(NH3)3CI]SO4 u [Cr(H20)4Br2]Br. CocTaBbTe ypaBHEHUS X AUCCOLUALMN B BOJHOM
pacTBope.

262. TlpuBennTe ypaBHEHUS AUCCOIANAN B BOTHOM pactBope coneit (NH4)AI(SO4)2 u K3[A1(OH)6]. Kakue koMIuiekcHbIe
COCJIMHEHUS HAa3bIBAIOT ABOMHBIMH COSIME?

263. KoncranTsl HecTolikocTn KoMIuieKCHbIX HOHOB [Ag(CNS)2T7, [Ag(S203)2]3™ u [Ag(NO2)2]” coOTBETCTBEHHO paBHbBI
2,0°10711, 1210713 u 1,3+1073. B xakom U3 pacTBOPOB, COAEPIKAIIEM 3TH MOHBI B OJJMHAKOBOW MOJIIPHOM KOHIIEHTPA-1IUH, HOHOB
cepebpa Oombime?

264. Yemy paBHBI CTENIEHb OKUCIEHUS U KOOPAWHAIIMOHHOE YHCII0 KoMIUeKcooOpasoBarens B coeanneHusx [Cu(NH3)4](NO3)2, K
[Ag(CN)2]? CocraBbTe ypaBHEHHS IMUCCOLMALIMN ITUX COJICH.

265. YKaXHuTe CTENIeHb OKUCIICHHSI U KOOPAWHAIIMOHHOE YHCII0 KOMIUIeKcooOpasoBarens B coenuHeHusx Na[AlCl4], H3[AIF6].
Hanumute BeipaskeHHe A1 KOHCTAHTH HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

266. Hanminte ypaBHeHHS Aucconnanuu cieayromux coenunennii: H2[SnCl6], [Ni(NH3)6]CI12. Uemy paBHBI CTEIeHb OKUCICHHS
1 KOOPAWHAIIMOHHOE YHCIIO KOMITJIEKCO00pa3oBaTeis?

267. Onpenenure BeIUIUHY 3apsiAa KOMIUIEKCHOTO HOHA, CTEIICHb OKHUCIICHHS M KOOPIMHAIIMOHHOE YHCIO KOMIUIEKCO00pa3oBaTesst
B coequneHusx: [Ni(NH3)6]Cl3, Na2[Zn(OH)4] u K3[Fe(CN)6]. HanmumunTe ypaBHeHUSI UX JUCCOLMAILIMH B BOJHBIX PACTBOPaX U




BbIpakeHue KH.

268. Onpenenure BEIMYUHY 3apsia KOMIUIEKCHOIO HOHA, CTENIEHb OKUCIIEHHSI U KOOPIAMHALIMOHHOE YHMCII0 KOMILIEKCO00pa3oBarTes
B coequHeHmsx: [Cr(H20)6]Cl13; [Cr(H20)3C13]; [Cr(H20)3C12]C1. CocTaBbTe ypaBHEHUS HX AUCCOIUAIMA B BOIHBIX
pacTBopax.

269. Koncrantsl HecToikocTu KoMmiieKcHBIX HOHOB [CdI4]2™ u [Co(NH3)6]3+ coorBeTcTBeHHO paBHBI 7,9¢1077 1 6,2°10736.
Kaxkoit u3 3Tix HOHOB siBsieTcst Oosiee mpoyHbIM? COCTaBbTE BBIPAXKEHHS JUII KOHCTAHT HECTOMKOCTH YKa3aHHBIX HOHOB.

270. Harmmmte ypaBHeHHS Aucconnanmu crieaytomux coeannernii: [Co(NH3)5SH20]Cl13, K[Au(CN)2]. Yemy paBHBI CTETICHb
OKHCIJICHUS U KOOPAWHAIIMOHHOE YHCIIO KOMILIEKCOO0pa30BaTes B 3TUX COSANHEHUAX?

271. OmnpenenuTe cTeneHb OKUCICHUS U KOOPJAMHAIIMOHHOE YHCII0 KoMILIekcooOpazoBatens B coequHeHusx: [Pt(NH3)4C12]Br2,
[Cr(H20)6](NO3)2. CocTaBbTe Ha3BaHHUS KOMILICKCHBIX COSIHMHEHHH.

272. Hanumwre ypaBHEHUs qucconnaniy KoMiuiekcHbIx coenuaennii K2[Fe(NH3)(CN)S]; [Pt(NH3)3NO2]C1. CocraBbTe
BBIPQ)KEHUS 11 KOHCTaHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

273. KoHCTaHThI HeCTOMKOCTH KoMIuieKcHBIX HOHOB [Ni(NH3)6]2+ u [Ni(CN)4]2™ cootBeTcTBeHHO paBHbI 9,841079 1 310716.
Kaxoif u3 3TUX MOHOB sBIIsIETCS 00-JIee MPoYHBIM? CoCTaBbTe Ha3BaHUS KOMIIEKCHBIX HOHOB.

274. K xakomy tuny coneit otHocsitest coequnenus: [Ni(NH3)6]C12, (NH4)2S04+NiSO4, K4[Ni(CN)6]? U3 kakux HOHOB COCTOAT
9T conu? YeMy paBHA CTENIEHb OKUCIICHHS HUKETIS B TUX COCAMHEHUSX?

275. Uemy paBHBI CTEIICHb OKUCIICHUS U KOOPAWHAIIMOHHOE YHCII0 KOMIUIEKco-o0pa3oBatens B coenuHeHnsnx: [Cu(NH3)4]S04, K2
[PtCl16], K[Ag(CN)2]? 13 kakux HOHOB COCTOAT 3TH coennHeHnsa? CocTaBbTe Ha3BaHHUS KOMIUIEKCHBIX COCTUHEHU I

276. K xakomy tuny coneit otHocsitest coequnenus: K3[Fe(CN)6], (NH4)2SO4+FeSO4, K4[Fe(CN)6]? 13 kakux HOHOB OHH
cocrodatr? UeMy paBHaA CTEIIEHb OKMCIICHUS JKEJI€3a B 3TUX COEIUHEHUAX?

277. Yemy paBHBI CTETICHb OKUCIICHUS U KOOPAWHAIIMOHHOE YHCII0 KOMILIEKCO-00pa3oBaTens B coequHeHusx: Rb[SbBr6], K
[SbC16], Na[Sb(S04)2]? CocTaBb-Te BEIpaKeHUs 11 KOHCTAHT HECTOMKOCTH KOMIUIEKCHBIX HOHOB.

278. Hanummte GopMyIibl KOMIUIEKCHBIX coequHeHui, nmeronux coctaB: AgC1+2NH3; AgCN*KCN. Vkaxurte cTeneHb
OKHCJICHUS ¥ KOOPJAWHAIIMOHHOE YHCIIO0 KOMIUIEKCOO0pa30BaTes, BEIMINHY U 3HAK 3apsiia KOMIICKCHOTO HOHA.

279. CocraBbTe (HOpMYIIBI IPUBEICHHBIX HIKE KOMIUIEKCHBIX COSIMHEHNH. B Ka)KJIOM M3 HUX YKQKHUTE CTEIIEHb OKUACIICHUS
KOMILIEKCOOOpa3oBaTessl.
a) tpuokcoamuaocyabar(VI)-uow; 0) rexcadropoaypat(V)-noH;

B) rexcaranogeppat(I1l)-uon.
280. CocraBpTe Ha3BaHUA KOMIUIEKCHBIX COCINHEHMUIA:

[Cu(NH3)4](OH)2 Cs[I(Br)Cl] K3[Fe(CN)6]
281. Yro Takoe aucIiepCHBIC CHCTEMBI? B 4eM pasmidue Mex Iy MOHO- U ITOJIH-ANCIIEPCHBIME, CBOOOHO- M CBSI3HOANCIICPCHBIMHA
cucremamu? K kakuM JTUCIIEPCHBIM CUCTEMaM OTHOCHUTCS 1104YBa?
282. Yto Takoe aacopbuusn? Kak uameHurcs ancopOuoHHast CHocCOOHOCTh Be-IECTB MIPHU APOOIEHUH KyOHUECKUX YaCTHIL C
JUTHHOM pebpa 5 MKM J10 4acTull ¢ JuTuHOH pedpa 10-7 cm? OTBET MOATBEPAUTH PACUCTOM CyMMapHOM moBepx-HocTH 1 cM3
BEII[ECTBA.
283. PactBop (30115) KomTOUAHON KaM(opsl B 1 cM3 comepxut 2+108 rmobyn 310-ro BemecTa. [IpuanMas auameTp riio0yIsl
paBHBIM 10-6 MM, ITOJICYMTATH OOLIYIO IOBEPXHOCTH AUCICPTHPOBAHHOTO BEIECTBA B 1 JT 307151,
284. YeM pa3nmmgaroTcs 301k U Telb? Bo3MokeH 1 mepexo 13 30515 B relib 1 00paTHo? OTBET MOATBEPUTE IPUMEPaMH.
285. Yto Taxoe xomnouasl? B ueM nmpu4rHa KoaryJsaiuy KOJLIOUA0B?
286. Uto Takoe nenrtuzamus koutonaos? Kak rugpoxenn xenesa (I11) Mo>kHO niepeBecTH U3 KOAryyaTa B 30J1b U U3 3011 B KOAryJsT?
287. Harucath (hopMyJTy KOJJIOWIHOW MUIIEIUTBI, 00pa3yIoIIeics pH B3aUMOJICHCTBUH CHITBHO pa30aBieHHBIX pacTBOpoB AgNO3
u KCl npu nebombimom n3ositke KCIL. YkazaTh HOHBI, 00pa3yIomiye TBOWHOM dIIEKTPHUUSCKUAN CIIOH.
288. Hanncats (opMyITy KOIIOMAHON MUIIEIIIBI, 00pa3yromIeiicst IpH B3auMOAEHCTBIY CUIBHO pa30aBIeHHBIX pacTBOpoB AgNO3
n KC1 npu Hebonbiiom n3bsitke AgNO3. YkazaTh HOHBI, 00pa3yroliye aacopONUOHHYIO YacTh IBOHHOTO DJIEKTPHUECKOTO CIIOSI.
289. Hanmcats opMyITy KOJIIOMIHON MUIIEIUIBI, 00pa3yronieiicst pH B3anMOACHCTBIY CHIIBHO pa30aBiIeHHBIX pacTBopoB Na2SiO3
u HCI npu HeGopmom u36eiTke Na2Si03. Yka3aTe HOHBI, 00pa3ylomue: a) IOTEHIIHAN ONMPEACIISIOMINI CIIOMH; 6) nBoOMHOI
3JIEKTPUYECKUI CITOM.
290. Hamucatb (hopMysTy KOJIJIOUIHOW MUIIEIUTBI, 00pa3yroIIeics MpH B3aUMOJICHCTBUY CHITBHO pa3baBiieHHbIX pacTBOpoB Na2SiO3
u HCI npu HeGombimom n3bsitke HCL. YkazaTh nonsl, o0pasytomue n1udQy3HyIo 9acTh JBOHHOTO JIEKTPUIECKOTO CIOSI.
291. Yo Bsl 3HaeTe 0 koarymupyromeM aeicTsun aekrponutos? Kaxas uz co-neit — NaCl, Na2S04, Na3PO4 — oxa3siBaeT
Oosbliee BO3AECHCTBHE Ha KOATYJISLUIO KOJUIOUI0B? OTBET MOTUBUPOBATE.
292. Yro Takoe mopor xoarymsiuu? Kak on Oynet usmensatses B pany coneir  NaCl — BaCl2 — FeCl3? OtBeT MOTHBHPOBATb.
293. Kak MOXHO CTaOMIM3UPOBATh JUCTIEPCHBIE cucTeMbl? UTo Takoe ctabmmu3arop? Kakue BUIBI CTAOMIH3AINH AUCTIEPCHBIX
cucreM Brl 3HaeTe? UTo Takoe 3alUTHBIE KOJUIOWALI U B UeEM MEXAHU3M UX JEHCTBHS?
294. Yro npowusoiinert, ecnu k 3010 Fe(OH)3 npuute pactBop Na2S0O4? M3MeHUTCS JId pe3yIbTaT, €CIIH K 30JI10 MPeIBAPUTEIILHO
J00aBUTH pacTBOP Kpax-mana? OTBET MOTHBUPOBATS.
295. B nBe xon0sI ¢ 301eM MnO2 IpHiIiin clieAyonme pacTBOpsl: B mepByro NaCl, Bo BTopyro — CHauasa pacTBOp MBLIA, a 3aTEM
NaCl. Yro npousoiiier B kax a0 kojioe? OTBET MOTUBUPOBATS.
296. 296. Uto npou3oiaeT npu CIMBaHuU KOJLIOWAHBIX pacTBopoB AgCl (cradunuzatop — KCl) u Fe(OH)3 (ctabunmzarop —
FeCl3)? OtBet moaTBepAuTH (hOPMYITaMH KOIIOMIHBIX MULIEI.
297. Yto npou3oiiieT npu CIMBaHUH KOJUTOUIHBIX pacTBopoB H2S103 (crabunuzarop — Na2Si03) u Fe(OH)3 (crabunuzatop —
FeCl3)? OtBeT moaTBepAuTh (OPMYIaMHU KOJJIOUIHBIX MUIICILI.
298. OT 4ero 3aBUCHT aJcOpOIHs Ta30B U ITApOB HAa TIOBEPXHOCTH TBEPABIX Ted? UTo Takoe THApOoGHUILHBIE B THAPOPOOHBIE
ancopOents? Ha3Bath BakHeHIIne afcOpOSHTEI.
299. Otnnuue pacTBOPOB OT AUCHEPCHBIX cucTeM. cTuHHBIE U Koo aHble pacTBopbl. MoskeT 1 NaCl 06pa3oBbIBaTh HCTHHHBIE
1 KOJUTOUAHBIE pacTBOPEI? OTBET MOTHBHPOBATH.
300. Yto Takoe copbiusi? Xemocopbuusa? Hanvcats ypaBHEHHS XeMOCOPOLIMOHHBIX TipotieccoB norsomienuss CO2 Bomo# u
OKCHJIOM KalbLus, a TAOKe MOTJIOUICHUSI aMMHUaKa BOJIOM.




301 —320. J11s1 nepeyrcIeHHbIX HIDKE HOHOB COCTaBbTE MOJIEKYIISIPHBIE U HOHHBIE YPAaBHEHUS XapAKTEPHBIX PEaKI[i. YKaXKHUTE UX
AQHAJIUTUYECKUE MPU3HAKU (0CAJOK, LIBET, BBIICIISIOUIMNACS a3 U T.1.).

301. K+, SO42".

302. Na+, CO32".

303. NH4+, PO43".

304. Mg2+, Si032".

305. Ba2+, CI".

306. Al3+, NO3".

307. Fe2+, NO2".

308. Ca2+, SO42".

309. Fe3+, CO32".

310. Mn2+, PO43".

311. Cu2+, Si032".

312. Zn2+, CI".

313. K+, NO3".

314. Na+, NO2".

315. NH4+, SO42".

316. Mg2+, CO32".

317. Ba2+, PO43",

318. Fe2+, Si032".

319. Ca2+, CI".

320. Fe3+, NO3".

321. Ha tutpoBanue 25,00 M 1,1202 u pactBopa HCI nszpacxomosano 24,80 mu pactBopa NaOH. Onpenenute THTP U
HOpMabHOCTH pacTBopa NaOH.

322. Ha tutpoBanue 20,00 M pactBopa ceproit kuciotsl (= 0,004902 r/min) uzpacxonosano 20,40 mia pactBopa NaOH.
Onpeznenure TUTP U HOpMaNbHOCTH pacTBopa NaOH.

323. Ha tutpoBanue 20,00 M pactBopa Na2CO3 ( = 0,005320 r/mu) u3pacxomosano 21,20 mi pactBopa H2SO4.

Omnpenenure TUTP U HOPMAIBHOCTH PACTBOPA CEPHON KHUCIIOTHI.

324. B 200 M1 pactBopa coxepxutcs 1,0602 r Na2CO3. Ha turpoBanue 20 M1 3TOro pactBopa 0b110 u3pacxogoBano 19,02 mn
pactBopa HCI. Onpenenute TUTP M HOPMAIBHOCTD PACTBOPA COJISTHON KUCIIOTHI.

325. Ha tutpoBanue 25,00 M pactBopa Na2CO3 ( = 0,005315 r/mi) u3pacxomosano 26,82 mi pactBopa HCI. Onpenenure THTp u
HOPMAJIBHOCTB PacTBOPA COJISTHOM KHCIIOTHIL.

326. Ha tutpoanue 0,2020 r Na2CO3 3atpaueno 20,25 mu pactBopa H2SO4. Onpenenure TUTP U HOPMAIBbHOCTh PacTBOPa
CEpPHOU KHUCIIOTHI.

327. Ha tutposanue 25,00 ma 0,1250 1 pactBopa NaOH uspacxonosano 26,05 mi pacTBopa cepHOH KucioTsl. Onpeaenure TUTP U
HOPMAJIBHOCTb PacTBOPA CEP-HOMN KUCIOTHI.

328. Kaxkoit 06bem pactBopa KOH, Tutp kotoporo pasen 0,0111 r/mi, motpedyer-cst i HewTpanuzanuu 25,00 mu pactBopa HCI,
umerorero tatp 0,007777 v/mn?

329. Kaxkoit 06seM 0,1 H pactBopa KMnO4 noiiner Ha THTpOBaHKE pacTBOpa, co-aepxarmero 0,3036 r FeSO4?

330. Ha turpoanue 20,00 ma 0,1025 1 pactBopa Na2C204 u3pacxon10BaHO (B IPUCYTCTBUHU CEPHOI kucnoTel) 19,20 mi pacTBopa
KMnO4. Onpenenure THTp ¥ HOpMaIIbHOCTH pacTBopa KMnO4.

331. Ha tutposanue 2,2120 r Na2CO3 uszpacxonosano 20,40 M pacTBopa cossHON KUCIOTHL. OIpeaenuTe TUTP U HOPMaIbHOCTb
pacTBopa COJIIHOM KHCIIOTBI.

332. Ckonbko rpammoB NaOH cojeprkanocsk B pacTBOpeE, €CIIH Ha €ro HeWTpam3anuo 06110 u3pacxoaoBano 22,50 mi 0,5000 H
pacTBOpa CEepHOM KUCIOThI?

333. B 200 M1 pactBopa cogepxxutcs 1,3484 r Na2C204. Ha tutpoBanue 25,00 M1 3TOTo pacTBopa H3pacxom0BaHO (B
MIPUCYTCTBUM cepHON KuciIoTh) 24,02 M pactBopa KMnO4. Onpenenure TUTp U HOpMaJIbHOCTH pacTBopa KMnO4.

334. Ha ueitrpanusarmro 20,00 M 0,2135 1 pactBopa HCI 3atpadeno 15,35 M pactBopa ruapokcuaa HaTpusi. OnpeaenuTe TUTP U
HOpMabHOCTH pacTBopa NaOH.

335. Ha turposanue 20,00 ma pactBopa HNO3 3arpadeno 15,00 mn 0,1200 1 pactBopa NaOH. Beruncinte HOpManbHyO
KOHIIEHTpanuto, TuTp 1 Mmaccy HNO3 B 250 mit pactBopa.

336. Ha tutpoBanue 25,00 mu pactBopa Na2C204, TUTp KOTOPOTO paBeH 0,006780 r/mi1, M3pacxo0BaHoO (B MPUCYTCTBUH
cepHoif kucinoTel) 24,84 mu pactBopa KMnO4. Onpenenure THTp U HOpMaIbHOCTH pacTBopa KMnO4.

337. Kaxkoit o6vem 0,1500 H pactBopa NaOH noiinet Ha TutpoBanue: a) 21,00 mu 0,1133 1 pactBopa HCIL; 6) 21,00 Mt pactBopa
HCI ¢ tutpom 0,003810?

338. Kakyto maccoByto moito (%) kapoonara Hatpus Na2CO3 comepkut o0pa3sel] 3arps3HeHHON CO/IbI, €CITH Ha HEUTPaTH3aInio
HaBecku ee B 0,2648 1 uzpacxonosano 24,45 mi 0,1970 1 HCI?

339. B 250 mu pactBopa copepxurcs 1,6802 r Na2C204. Ha turpoBanue 20,00 mi1 3TOro pactsopa (B MPUCYTCTBUU CEPHOU
KUCJIOTHI) u3pacxonoBano 21,22 mi pacteopa KMnO4. Onpenenute TUTp U HOpMaIbHOCTH pacTBopa KMnO4.

340. Ha turposanne 40 M pactBopa HCI 3arpageno 30 mi 0,2400 1 pactBopa NaOH. Beraucnure HOpMaabHYI0 KOHIIGHTPALUIO U
tutp pactBopa HCl. Cxonbko rpaMM KHCIOTBI COAEPKUTCS B | J1 Takoro pacteopa?

JlaGopaTopHBIE 3aHATHUS.

1. CKOpOCTh XMM. PEaKIUH.

2. Peakiuu B pacTBOpax 3J€KTPOJIUTOB.
3.Peakunu OKHUCIICHUA-BOCCTAHOBIICHUSL.




6.2. TeMbl NUCbMEHHBIX padoT

KonTponbnas pabora.

[espio BEITTOTHEHHS KOHTPOJIBHOI PaOOTHI ABISETCS 3aKpEIUICHHE TEOPETHUCSCKIX 3HAHNH, BRIHOCHMBIX Ha CAMOCTOSITEIEHYIO
paboTy CTYJEHTOB, MO3BOJISIONIIX OCBOUTH CIIEIHATIBHBIC Pa3/Iebl AUCIUTLIHHBL

BrinonHsiercst KOHTpoibHAs paboTa CTYJJEHTOM MHIMBHIYaJIBbHO, BO BHE ayIMTOPHOE BpeMsi, camocTosiTesibHO. [locie npoBepku 1
JOpabOTKH YKa3aHHBIX 3aMeYaHMi, paboTa 3amumaercs. [Ipyi MoI0XUTETbHOH OIIeHKe BBITIOIHEHHOH CTYAEHTOM paboTe Ha
TUTYJIBHOM JIUCTE PabOTHI CTaBUTCH - "3a4TeHO".

6.3. IIpouenypa oneHUBaAHHUS

1. MOKA3ATEJIN, KPUTEPUN U IKAJIbI OHEHNBAHWA KOMITETEHIIUU

Ornenka copmupoBaHHOCTH KomreTeHImi y ctyaenToB HUMU JIoul’AY u BbICTaBIICHHE OLICHKH 110 OTACIbHOM AUCLUILTHHE
BEJICTCS CICIYIONUM 00pa3oM:

- IUTS CTYZICHTOB 3a09HON (POPMBI 0OyUEHUS UTOTOBAs OIICHKA 110 TUCIIUIUIMHE BBICTABIISIETCS 110 S-0aIbHOI [TKaje B BUIE OLECHKU
«OTJIUYHOY, «XOPOIIO», «YJOBIETBOPUTEIILHOY, «HEYLOBIETBOPUTEILHOY;

BeIcoxuii ypoBeHE OCBOCHHS KOMIIETEHIIH, HTOTOBASI OI[CHKA M0 TUCIUIUIHHE «OTIMIHO» MITH «3a4TEHO»: TITyOOKO M IPOYHO
YCBOHJI IIPOTPAMMHEIH MaTepual, HCUePIBIBAIOIIE, TOCIEA0BATEILHO, YETKO U JIOTHYECKU CTPOWHO €T0 M3JIaraeT, yMeeT TECHO
YBS3BIBaTh TEOPHIO C NPAKTHKOM, CBOOOIHO CIPABIISETCS C 331a4aMH, BOIIPOCAMH M APYTHMH BUJaMH IIPUMEHEHUSI 3HAHUH,

HpPHYEM HE 3aTPyIHSETCS ¢ OTBETOM IIPU BUION3MEHEHHH 3aJaHUH, UCIIONIB3YeT B OTBETE MaTepHall MOHOTpa(pUIECKOi
JUTEpaTypHl, IPaBIILHO 0OOCHOBBIBACT MIPHHATOE PEIICHHE, BIaeeT Pa3HOCTOPOHHUMHY HABBIKAMHU M IIPHEMaMH BBITTOJTHEHUS
npakTuueckux 3aad. CHCTEMHO U IITaHOMEPHO paboTaeT B TEUCHUH CEMECTPA.

I[ToBbINIEHHBIN YyPOBEHb OCBOCHNUS KOMIICTEHIMH, UTOrOBas OLICHKA 10 JUCIUIUIMHE «XOPOLIO» WU «3a4TEHO»: TBEPAO 3HAET
Martepual, TpaMOTHO H 110 CYIIECTBY H3JIaraeT ero, He JIOMyCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABIIIHLHO
MPUMEHSET TEOPETUUCCKUE TONOXKCHNUS MIPH PEIICHUH MPAKTUYECKUX BOIIPOCOB U 3a/1a4, BIaJeeT HCOOXOIUMBIMI HaBBIKAMU U
NpHEMaMH MX BbINOJIHEHU. CUCTEMHO ¥ INIAHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToporoBelii ypoBeHb OCBOCHHUSI KOMIIETCHIIUH, HTOTOBAs OLICHKA T10 IUCHHUIIIMHE «YIOBICTBOPUTEIHLHOY» HITH «3aU4TCHO»: HMEET
3HAHUS TOJIKO OCHOBHOTO MaTepuaia, HO He YCBOWII €T0 AETaleH, JOMyCKaeT HETOYHOCTH, HEAOCTATOYHO NPAaBHIIBHBIC
(hopMyTHPOBKH, HAPYIICHUS JTOTUUECKON ITOCIEJ0BATENbHOCTH B H3I0KEHUU IPOTPaMMHOT0 MaTepuaa, UCIIBITHIBACT 3aTPy IHEHUS
HPH BBITIOJTHEHUH MPAKTHYECKUX PaboT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHINI HE c(DOPMHUPOBAH, HTOTOBAS OIEHKA TI0 TUCIUILIHHE «HEYIOBICTBOPUTEIHEHOY HITH
«He3auTeHO» (MeHee 60 6amIoB): He 3HAET 3HAYUTEIBHON YaCTH MPOTPaMMHOTO MaTepuaa, JOIyCKaeT CyIeCTBeHHBIC OIIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMH 3aTPyIHEHHUSMH BBINOJIHSET ITpaKTHYeckue padoTsl. Kak npaBuio, oreHKa «Hey10BIETBOPHTEILHO
CTaBHUTCS CTYAEHTaM, KOTOPBIE HE MOTYT IIPOIODKUTH 00ydeHHE O€3 JOIOIHNTENBHbIX 3aHATHI 110 COOTBETCTBYIOIIECH IMCIMILTHHE.

Kpurepun oneHku ypoBHS c(h)OPMUPOBAHHOCTH KOMIETEHIUI U IPUHATHE 3aKII0YEHH, YTO JaHHAsI KOHTPOJIbHAs paboTa 3auTeHa
WK HE 3a4YTeHa: COOTBETCTBHE COJCPKaHMs pabOThI 33/1aHUIO0; TPAMOTHOCTh U3JIOKEHHS M KauecTBO 0pOpMIIEHHs pabOTEI;
COOTBETCTBHE HOPMATHUBHEIM TPEOOBAHUAM; CAMOCTOSATEIIFHOCTE BEIITOJTHEHHS PAaOOTHI, TITyOHHA MPopabOTKH MaTepHaa;
HCTIONB30BaHNE PEKOMEHIOBAaHHON ¥ CIIPABOYHOI IUTEPaTypHl; IPABIIIBHOCTD BBITIOJIHEHHBIX PACYETOB M Ipa)HueCcKOl JacTy;
000CHOBaHHOCTb U JJOKa3aTEIIbHOCTh BBIBOMIOB.

IMpumep cTpyKTypBl (OPMHUPOBAHHUS OLICHKH JIAOOPATOPHOH PabOTHI

1. TIpenBapuTenbHas MOATOTOBKAa K J1abopaTopHOU pabore

2. I'paMOTHOCTD M3JI0KEHHSI U KauecTBO 0(opMIIEHHs PabOThI

3. CooTBETCTBHE METOMUKN PabOTHI CTaHAAPTHOW METOJUKE SKCIEPUMEHTa
4. I1paBHIBHOCTH BBIIIOJHEHHBIX PAacUeTOB W Ipadudeckoil JacTu.

5. O60CHOBAHHOCTE M JI0KA3aTEILHOCTH BBIBOJIOB

6.0TBeTHI Ha YCTHBIE BOIPOCHI (3amuTa padoThl)

HNTOI'OBAS OLIEHKA, 3aureno.

Kpurepun onenxu: - mabopaTtopHasi paboTa CUUTAETCs YCIEIIHO CIAHHOM, €CITH [0 UTOTaM OLIEHUBAHUS CTYAEHT O(OPMUII OTUET
10 J1a0OpaTOPHBIM padoTaM M B XKypHaJIe MPEroJaBaTelis 1o JabopaTOpHOH paboTe BEICTABIISETCS OLCHKA «3aYTECHO»

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

Kontponsras padora. OtdeT 1o 1abopaTopHBIM padoTaM. MTOTOBBII KOHTPOIB-3K3aMEH.

7. YHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIA)

7.1. Pekomenayemasi iurepaTypa




7.1.1. OcHoBHasl IUTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron
JI1.1 | Anmapues A. 1., Xumus : COOpHHK 33724 U YIPaXKHEHUH: yIeOHO-METOINIECKOEe HoBocubupck:
Kazaxosa A. A. nocobue HoBocuOupckuii
roCyIapCTBEHHBIH
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
JI1.2 | Cysopos A. B., OOmas XuMusL: y4eOHHK Cankr-IletepOypr: Xumusaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. JlonoiHUTeIbHAS JTUTEPATYypa
ABTOpBI, COCTaBUTEIH 3ariaBue WznarenscTBo, ros
JI2.1 |Mlamamosa O.1O., XuMmust: COOPHUK 3214 JJTs1 CAMOCTOSITEIIBHON PabOoThI Hosouepxkacck, 2018,
JHpososo3zosa T.1. CTY/ICHTOB [BCceX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link_FindDoc&id=23
6795&idb=0
JI2.2 | Apososo3osa T.H., Xumus: 1abopaTOPHBIN IPAKTHKYM JUIS CTYICHTOB BCEX Hosouepxacck, 2018,
IManamosa O.10., HaInpaBJICHUH http://biblio.dongau.ru/MegaPr
IIstHuneHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
7.1.3. Metoauyeckue paspadoTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 |HoBouepk. uHX.- XuUMHA: METOA. YKa3aHHS MO U3y4. Kypca H BBII. KOHTP. pabOTEI Hosouepxacck, 2022,
MEJHOp. UH-T JUI CTYA. 3a04. (opMel 00y4. Hanpasi. "T'uapomenuopanus”, http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; coct.: | "Crpoutenbctso”, "TIpupomnoo0ycTponcTBO U oNIMI/UserEntry?
0O.10. lanamosa, Bojtonoyik3oBanue", "TexHocepHas 6e30macHOCTh", Action=Link FindDoc&id=42
T.W. ApoBoBo30Ba "Hedrerazosoe nemo" 7806&1db=0
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"
7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U TIOHCKOBBIC http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.2.2 MHGPOPMAIMOHHO-CIIPABOYHBIC U TIOMCKOBBIE CHCTeMBbI | http://www.chem.msu.su/rus/elibrary/
7.3 TlepevyeHb MPOrPaMMHOr0 odecreyeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyonuuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod¢rJlaitn Tperia»
7.3.3 Microsoft Teams [IpenocraBnsercs GecriaTHO
7.3.4 MS Office professional; Cyb6nuuen3unonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeio»
7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 basbr manaeix OO0 Hay4Hnas anekTpoHHasS http://elibrary.ru/
6ubmmoTexa
7.4.2 ba3zer manasix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
8.1 2226 CrieniuanbHOE MOMEUICHUE YKOMIUIEKTOBAHO CIIEUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU

CpeICTBaMH O0YUYEHUS, CITyXKaIUMU [UIS IPEICTaBICHHIS HHPOPMAIMU OOJIBIIION ay IUTOPHH:
Habop neMoHCcTpamoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): PoeKTop - 1 mT., HOyTOyK Dell 500 - 1
mrT.; YueOHO-HamIAAHbIe ocobus; JlabopaTopHoe 060pyIOBaHKE: MHKPOCKOIBI; KOJIIEKIUU
JIECHBIX 3BepeH; KOJUICKLIMH JIECHBIX NITHLI; ONPEEINTENH JEeCHBIX 3Bepei u nrui; [locka — 1 mr.;

Paboune mecra CTYACHTOB; Pabouee mecto npernoaaBaTceiis.




8.2 2217 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KalllUMH JJIsI IPEICTABICHI HH(QOPMALIMH OOJBILION ayTUTOPHH H
OCHAII[EHO KOMITBIOTEPHOM TEXHHUKOH C BO3MOKHOCTBIO TIOAKITIOUEHHS K ceTh «HTepHeT» U
obecrieueHneM AOCTyIIa B 3JIEKTPOHHYIO HHPOpMannoHHO-00pa3zoBartenbHyto cpexy HUMN
Houckoit TAY: Kommnbrorep — Hetron - 17 mit.; MonuTops! — 17 mit.; Haynauku ¢ MUKpO(OHOM -
17 wt.; KnaBuatypa — 17 mt.; Mpimb — 17 mT., Tnakatel, KapThl, YUeOHUK IO HEMEIIKOMY SI3BIKY
Lagune 2 — 6 mt.; Buneodmnnsm mo crpanosenenmno LandandLeute — 1mT.; Jocka — 1 mT.;
Paboune mecta ctynentos; Pabouee MecTo mpemoaaBaTens.

8.3 2321 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpeAcTBaMH O0yUCHHsI, CITYKAIIUMHU [T TIpecTaBiIeHus nupopmanuu ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHHS (TIEPEHOCHOH): HOyTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 5kpaH HacTeHHBIH — | mT.; Y4yeOHO-HArIsAAHbBIE MOCcOOus — 9 T, ;
Jocka - 1 mT.; Paboune Mecta cTyeHTOB; Pabodee MecTo mpernogaBaresis.

8.4 2102 CrienanbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICITHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHISI, CITYKAIIUMHE JUTS TIPEACTABICHHUS HHPOPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCTpanmoHHOTO 000pyA0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK
- 1 wt.; Annmapat TBO — lmt.; Annmapat TB3 — 1 wt.; Ilinta snexkrpuueckas — 1 mr.; Ilnura
HarpesatenbHast ES-HA3040 — 1 wr.; T'azoananuzarop ' XI1-3M — 1 wt.; Or"erymmrens — 1 mr.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBOpsI peakTHBOB, HEOOXOAMMBIX IS
BBITIOJIHEHHS J1a00PaTOPHBIX paboT; AmNTeuka ¢ MeauKaMeHTaMu — 1 mT.; Mebens nabopaTopHas;
Jlocka MarHuTHO-MapkepHas - 1mrt.; CynmabHbli mkad - 1mT.; Becbl Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MpernoiaBaTes.

9. METOUYECKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOAY JIS)

1. Meroanyeckre peKOMEHIANH [0 OpPTraHM3allUl CaMOCTOATEIbHON paboTel obyuaronruxcs 8 HUMU [ITAY
[DnexrponHsbIi pecypc] : (BBen. B AelicTBue npukazoM aupekropa Nel06 ot 19 utonst 2015r.) / HoBouepk. HHXK.-METHOP. UH-T
Jouckoit TAY.-Dnekrpon. nan.- HoBodepkacck, 2015. - Pexxum goctyna: http://www.ngma.su

2. TunoBsle (HOPMBI THTYIIBHBIX JINCTOB TEKCTOBOH JOKYMEHTAINH, BBIITOIHIEMOH CTYIEHTaMH B YIeOHOM Tporiecce

[Onexrponnsrit pecypc] / HoBouepk. umxk.-menuop. uH-T JloHckol AV .-Onekrpon. nan.- HoBouepkacck, 2015.- Pexxum goctyma:
http://www.ngma.su

3. IpoBoBo3oBa, T.. Xumus: 1a6. nmpakTukyM s ctyn. Bcex Harpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHuIbHA ;
Hosouepk. unk.-menuop. ul-1T Jlonckoit 'AY. - Hoouepkacck, 2018.

4. [amamrosa, O.}O. Xumust: ¢6. 3a1a4 1j1st caM. paboTsl cTya. [Beex Hampasi.] / O. FO. Ilanamosa, T. W. J[poBoBO30Ba ;
HoBouepk. unx.-menuop. uH-T JloHckoii ['AY. - HoBouepkacck, 2018.
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