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1. OFbEM JUCIUIIJIMHBI B 3BAYETHBIX ETUHUIIAX C YKAZAHUEM KOJIMYECTBA
AKAJTEMHUYECKHNX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM 1 HA CAMOCTOSATEJIBHYIO PABOTY

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 84
4aCOB Ha KOHTPOJIb 18
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henenp 14 1/6
Bun 3anaruit vo | PO | VI PIT
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabora 84 |84 |84 |84
UYacel Ha KOHTPOIIb 18 (18 [18 |18
HUroro 144 | 144 | 144 | 144
Bumbl KOHTpPONIS B cCeMeCTpax:
DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

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 JUCIUAIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0

3.1

TpeGoBaHus K NpeIBapUTEIbHOI HOATO0TOBKE 00y4al01Ierocs:

3.1.1

3HaTh:

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/IﬂeHTH(i)I/IKaHI/IIO BCIIECTB; AUCTICPCHBIC
CHUCTEMBI U UX maccmbmcaumo; XUMHYCCKYIO

3.13

TEPMOAUHAMUKY U KUHETHKY.

3.14

YMeTs:

3.1.5

- OIIPEACIIATh U paCCUUTHIBATH pH PaCTBOPOB; KOJIHUUYCCTBECHHO OIMMCBHIBATH PECAKIIUHN ITPEBPALICHUA BEIICCTB,
pacCUYnThIBATH KOJIMYECTBECHHOC COACPIKAHNE PACTBOPCHHOT'O BEIICCTBA, OCMOTUYCCKOC NaBJICHUEC PACTBOPOB, CKOPOCTH
XUMHYCCKUX peaKuHﬁ 1 UX HAIPABJICHHOCTb.

3.1.6

HaBrik:

3.1.7

- BBIIIOJTHCHUA XUMHUYECKOT'0 3KCIICPUMCHTA

3.2

Jucuuniaunel (MOay/14) U NPAKTHKH, A1 KOTOPbIX OCBOEHUE JAHHOW AUCUMIIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejauecTByionee:

3.2.1

I'eorpagust

322

OO0m1as HKOJIOTHs

323

O3HaKOMUTENbHAs MPaKTHUKA

324

ITouBoBeEeHNE

325

dusuka

3.2.6

T'eonorusa

3.2.7

T'eoskomorus

3.2.8

VYuenne o chepax 3emn

3.29

Du3nKa OKpY>KaoIIEeH Cpebl

3.2.10

XuMus OKpyKaroled cpesl

3.2.11

Hayuno-uccnenoBatenbsckas paboTa (OJTydeHUE TEPBUYHBIX HABBIKOB HAYYHO-HCCIIC0BATEILCKOM paboThI)

3.2.12

Y4eOHas TexXHOIOTHUeCKas (IPOSKTHO-TEXHOIOTUIECKast) TPaKTHKa

3.2.13

OKoJIOTHS paCTCHI/Iﬁ, JKUBOTHBIX 1 MUKPOOPIraHU3MOB

32.14

MeToabl SKOJOTHUECKUX UCCIIeT0BAaHUM

3.2.15

Hayuno-uccrenosarensckast pabora (HHP)

3.2.16

CHUCTEMHBIN aHAJIN3 ¥ ONITHMH3AIIHS pGHICHI/Iﬁ

3.2.17

Texnonornueckast (IPOSKTHO-TEXHOJIIOTHIECKAsT) MPaKTHKA

3.2.18

XHUMHUYECKHE U (bnano-mequcme MCTOJbI aHAJIN3a

3.2.19

3amuTa BRITYCKHON KBaNu(HKAIIMOHHON paboTsI, BKIIOYAs TOATOTOBKY K IPOIEIype 3alUThl ¥ IPOLEAYPY 3allUTEI

3.2.20

3amuTa BEITYCKHON KBaNMM(UKAIIMOHHON paboTHI, BKIII0YAs TOATOTOBKY K IIPOIEIype 3alIUTh ¥ IPOLEAYPY 3allUThI

4. KOMIIETEHIIUN OBYYAIOIIEI' OCSA, ®OPMUPYEMBIE B PE3YJbTATE OCBOEHUS JTUCIIUITJINHBI

(MOZY.JIsT)

OIIK-1 :

Crnoco0eH CTaBUTh U pelIaTh HH/KEHEPHbIe U HAYYHO-TeXHUYeCKHe 321241 B cepe cBoell NpodecCHOHAIBHOI

AeATEeJIbHOCTH U HOBBIX MEKAUCHUINTIMHAPDHBIX Hanpanneﬂuﬁ C UCMTOJB30BAHUEM €CTECTBEHHOHAYYHbIX, MATEMATHYECKUX U
TEXHOJOIrHYICCKHUX MOIIeJIeﬁ;

OIIK-1.1 : [leMoHCTpHpPYET 3HAHNE OCHOBHBIX 3aKOHOB MAaTEMaTHIECKUX U €CTECTBEHHBIX HAYK, HECOOXOJUMBIX IS PEILICHHS
THTIOBEIX 33/1a4 B IPO(ECCHOHANBHON ACITETFHOCTH

OIIK-1.2: HCHOJ’HﬂyeT 3HaHUA OCHOBHBIX 3adKOHOB MATEMATUYCCKUX U €CTCCTBCHHBIX HAYK JAJI PCIICHUA CTAHAAPTHBIX 3a4a4 B
HpO(l)eCCI/IOHaJ'ILHOI\/’I JCATCIIBHOCTHU




OIIK-1.3 : [IpuMeHsieT OCHOBHBIE 3aKOHBI MaTEMaTUUYECKUX U €CTECTBEHHBIX HAayK JUIsl pealn3aliy IPOESKTHBIX PEIICHUN B
PO eCCHOHATBHOMN NeATEITFHOCTH

5. CTPYKTYPA U COOJEP KAHUE JTUCIHUIIVIMHBI (MOAYJISA)

Kon HaumeHoBanue pa3aennoB u Cemectp / | HacoB | Unaukartopsl | Jluteparypa | Hurepaxr. IIpumeyanue
3aHATHUS TeM /BUJ 3aHATHSA/ Kype
Pazpnein 1. 1. OcHOBHBIE 3aKOHBI
XHMMH.

1.1 OnpenesneHne SKBUBAJICHTHOM 1 2 OIIK-1.1 JI1.1 0
MAacChl MeTaJlIa Mo 00beMy OIIK-1.2 JI1.2J12.1
BBIJIETIHBIIErOCs Bogoposa /J1a6/ J12.2712.3

2.4
JI2.5J13.1
2122
1.2 N3ydenue TeopeTndeckoro 1 10 OIIK-1.1 J1.1 0
Matepuaina. Pemenne 3anad. /Cp/ OIIK-1.2 JI1.2J12.1
J2.2J12.3
J12.4
JI2.5J13.1
2122
Paznen 2. 2. Ctpoenue aToma.
Ilepnognyeckasi cucrema
iemenToB JI.U. MenaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JI1.1 0
MOJI€JIb COCTOSIHUSI 3JIEKTPOHA B OIIK-1.2 JI1.2J12.1
aToMe. DJIEKTPOHHbIE 000JI0YKH B J2.2J12.3
atome. KBaHTOBBIC UrHCTA. J12.4
Ipunnun Iaymu. [TpaBuno Xynna. JI2.5713.1
ITepuoauueckuii 3axon J1.11. 2152
Memnneneesa B CBETE
COBPEMEHHOU TEOPUU CTPOCHUS
aToma.

/J1ex/

2.2 Crpoenue atoma.llepuonnueckas 1 2 OIIK-1.1 JI1.1 0
cuctema snemenToB /. U. OIlK-1.2 JI1.2J12.1
Menneneesa. J2.2J12.3

Mp/ 2.4
JI2.5J13.1
2122

2.3 M3yuyeHne TeopeTuuecKkoro 1 13 OIIK-1.1 JI1.1 0
Marepuana, MoAroToBKa K OIlK-1.2 JI1.2J12.1
MIPaKTHYECKAM ¥ J1abOpaTOpHBIM JI2.2J12.3
pabotam. Pemenue 3amad. 2.4
Beinonnenue KOHTPOJILHOU JI2.5J13.1
pabotel. OdopmiieHHE OTYETa 110 2132
n1ab0opaTOpPHBIM paboTaM.

IloaroroBka kK UTOrOBOMY
koHTpoo. /Cp/

Paznes 3. 3. XumMmnveckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1 XuMuyeckast CBSI3b M CTPOCHHUE 1 2 OIIK-1.1 JI1.1 0
MOJIEKYIL. OIIK-1.2 JI1.2J12.1
Tumnbt XUMUYECKON J2.2J12.3

CBSI3U: KOBJICHTHAsI, J2.4
WOHHAas, BOJOPOIHAS, JI2.5713.1
Metannudeckas. CTpoeHue 0132
MoJieKyl. BnusHue tuna
XAMUYECKOH CBSI3H Ha
CBOICTBa BEILECTB.
/T1ex/

3.2 XuMHYECKast CBSI3b U CTPOCHHUE 1 2 OIIK-1.1 JI1.1 0

mouexyn. /TIp/ OIIK-1.2 JI1.2J12.1
J2.2J12.3

2.4
JI2.5J13.1

€|




33 H3ydenue TeopeTudeckoro 15 OIIK-1.1 J1.1
Marepuaa, moAroToBka K OIIK-1.2 JI1.2J12.1
MIPAaKTHIECKAM U TabOPaTOPHBIM JI2.2J12.3
pabotam. Pemenue 3amad. J12.4
Brinonnenue pacyeToB K JI2.5713.1
KOHTPOJIbHOW PabOTHI. 2132
OdopmiieHre oT4era 1mo
1ab0paTOPHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOmo. /Cp/

Paznen 4. 4.3nepreruxa
XHMHYECKHX MPOLECCOB.

4.1 H3ydenue TeopeTudeckoro 14 OIIK-1.1 J1.1
Marepuana, MoAroToBka K OIIK-1.2 JI1.2J12.1
MIPaKTHIECKUM U TabOPaTOPHBIM JI2.2J12.3
pabotam. Pemenue 3anad. J12.4
BrinosiHeHUuE KOHTPOJIBHOM JI2.5J13.1
paboTtel. OdopmiteHHE OTYETA 110 2122
nabopaTOpHBIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOo. /Cp/

4.2 3aKOHOMEPHOCTH MPOTEKAHUS 1 JI1.1
XUMHUYECKHUX IIPOLIECCOB. OCHOBBI JI1.2J12.1
TEPMOXUMUU U J2.2J12.3
TepMoauHaMUKH /JIex/ 2.4

JI2.5J13.1
4.3 TerutoBsle 3¢ hekThr XUMUUECKIX 2 J1.1
peaxuutii /TIp/ JI1.2J12.1
J12.2712.3

2.4
JI2.5J13.1

4.4 OmnpeneneHye SHTAIBIUN 2 JI1.1

oOpa3oBanus Boasl /J1ab/ JI1.2J12.1
J12.2712.3
2.4
J12.5713.1
Pazpnen 5. 5. CkopocTh
XHMHMYECKUX peaKuui u
XHMHYeCcKoe paBHOBeCHe.

5.1 M3yueHne TeopeTuaecKkoro 10 OIIK-1.1 JI1.1
Marepuana, MoAroToBka K OIIK-1.2 JI1.2J12.1
MPAKTHYECKUM U J1ab0opaTOpHBIM J2.2J12.3
pabotam. Pemenue 3amaq. J12.4
Beinonnenue KOHTPOJILHOU JI2.5J13.1
pabotel. OGopMIIeHHE OTYETA 10 2132
71a00paTOPHBIM PabOTaM.

ITonroroBka kK UTOrOBOMY
xoHTpomo. /Cp/

5.2 Kunetnka XxumMuaeckux 1 JI1.1
nporeccoB /JIex/ JI1.2J12.1

J12.2712.3
2.4
JI2.5J13.1

53 3aBUCHUMOCTh CKOPOCTH PEAKIIHH 2 JIL.1
OT KOHLIEHTPALlUX U TEMITEPATyPHI. JI1.2J12.1
Xumnaeckoe paBHoBecue. /TIp/ JI2.2J12.3

2.4
JI2.5J13.1
5.4 CKOpOCTh XMMHUYECKUX PEaKIIHM. 2 JI1.1
Xumngeckoe paBHOBecue /J1ab/ JI1.2J12.1
J12.2712.3

2.4
JI2.5J13.1

Paznen 6. 6. Bona. Odmas
XapaKTEePUCTHKA PaCTBOPOB.




6.1 Boga. O0mias xapakreprcTuka 4 OIIK-1.1 JI1.1
pacTBOpPOB. OIIK-1.2 JI1.2J12.1
CriocoObI BEIpaKEHHSI COCTaBa JI2.2J12.3
pacTBopoB. OU3UKO-XUMUUECKHUE J12.4
CBOWCTBA PacTBOPOB JI2.5713.1

HEDJIEKTPOJIUTOB u 2132
3JIEKTPOJIUTOB. 3aKkoH
Bant-T'opda u
Payiis.(AHain3 KOHKPETHBIX
CHUTYyaIi)
PacTBOpBI 2J1€KTPOIUTOB.
DnexTponuTHYeCcKas
nucconuanys. Kimaccuduxkanms
3NEKTPOJIUTOB. TEOpUs CHIIbHBIX
JJIEKTPOJIUTOB. 3aKOH pPa30aBIeHHS
OcBanbaa. ['maponus coei.
/JTex/

6.2 OO0mast xapakTepuUCTHKA 2 OIIK-1.1 JI1.1
pactBopoB. Pacuet koHLIEHTpauuu OIIK-1.2 JI1.2J12.1
pactBopos /TIp/ JI2.2J12.3

2.4
JI2.5J13.1
2132

6.3 N3ydenue TeopeTnueckoro 10 OIIK-1.1 JI1.1
Marepuana, MoAroToBKa K OIIK-1.2 JI1.2J12.1
MIPaKTHIECKUM U 1abOPaTOPHBIM J2.2J12.3
pabotam. Pemenue 3anad. J12.4
BrinosnHeHUuEe KOHTPOJIBHOM JI2.5J13.1
pabotel. OdopmiteHHe 0TYETa 110 2122
1ab0paTOPHBEIM paboTaM.

IToaroroBka K UTOrOBOMY
xoHTpOIHO0. /Cp/

6.4 IIpurorosienue pacTBopa 2 JI1.1
3alaHHO# KOHLIeHTparmy /J1ab/ JI1.2J12.1

J12.2712.3
2.4
JI2.5J13.1
Pazpnen 7. 7. PacTtBopsl
JIEKTPOJIUTOB.

7.1 CBoiicTBa pacTBOPOB. 2 OIlK-1.1 JI1.1
KomnuraruBHeie cBoiicTBa OIIK-1.2 JI1.2J12.1
pacTBopoB (perieHue J12.2J12.3
CUTYallMOHHBIX 33]a4). J12.4
/Mp/ JI2.5J13.1

2132

7.2 Peakiuu B pacTBOpax 2 OIIK-1.1 JI1.1
3JIEKTPOJIUTOB. OIIK-1.2 JI1.2J12.1
/J1ab/ J12.2712.3

2.4
JI2.5J13.1
0132

73 N3ydenue TeopeTHIecKkoro 5 OIIK-1.1 JI1.1
Marepuaa, MoAroToBka K OIIK-1.2 JI1.2J12.1
MIPAaKTHIECKAM U TaOOPaTOPHBIM JI2.2J12.3
paboraMm. Pemenue 3agau. 2.4
OdopmiieHre oT4yeTa 1Mo JI2.5J13.1
n1ab0paTOPHBIM pabOTaM. 2122

IloaroroBka k UTOrOBOMY
xoHTpomo. /Cp/

Paznen 8. 8. lucnepcHbie
CHUCTEMBI M KOJLJIOUTHbIE
PacTBOpbHI.




8.1 JucriepcHble CHCTEMBL. 1 2 OIIK-1.1 J1.1 0

Konnoumausie pactBopsi /JIex/ OIIK-1.2 JI1.2J12.1
J12.2712.3
2.4
JI2.5J13.1
3132
8.2 M3yueHne TeopeTuaeckoro 1 5 OIIK-1.1 JI1.1 0
MaTeprala, HOAr0TOBKA K OIIK-1.2 JI1.2712.1
MIPAKTHYECKUM U JaOOpaTOpHBIM J2.2J12.3
pabotam. Pemienue 3anay. J12.4
OdopmiieHre oT4era 1mo JI2.5J13.1
1abopaTOPHBEIM paboTaM. 0132

IToaroToBKa K HTOTOBOMY
xoHTpOHo. /Cp/

8.3 Komnownaneie pacteopsl /J1ad/ 1 2 JI1.1 0
J1.2J12.1
2.2 J12.3
2.4
JI2.5713.1

Paznen 9. 9. OkuciurebHO-
BOCCTAHOBHTEJILHBIE PEAKIHH.
OCHOBBI JIEKTPOXUMHH.

9.1 N3yueHne TeopeTuaeckoro 1 2 OIIK-1.1 JI1.1 0
MaTeprala, HOATr0TOBKA K OIlK-1.2 JI1.2J12.1
MIPAKTHYECKUM U Ja00paTOpHBIM J2.2J12.3
pabotam. Pemienue 3anau. J12.4
OdopmiieHre oT4era 1mo JI2.5J13.1
1ab0paTOPHBEIM paboTaM. 0132

IToaroroBka K UTOrOBOMY
koHTpoo. /Cp/

9.2 OxucnuTenbHO- 1 2 JI1.1 0
BOCCTAaHOBUTEIIBHBIE PEAKIINHU. JI1.2J12.1
DIEeKTPOXUMUYECKHIE J2.2J12.3
cucremsl /JIex/ 2.4

JI2.5713.1
93 Cocrasnenne OBP /TIp/ 1 2 JI1.1 0
J1.2J12.1
J12.2712.3
2.4
JI2.5713.1
9.4 Peakiun oxuciienus- 1 2 JI1.1 0
BoccTaHoBJIeHuUs /J1ab/ JI1.2J12.1
J12.2J12.3
2.4
JI2.5J13.1
Paznen 10. 10. KonTpoan

10.1 ITonrotoBka K UTOTOBOMY 1 18 OIIK-1.1 JI1.1 0
KOHTPOJIIO OCBOCHUS AUCLUTUIHHBI OIIK-1.2 JI1.2J12.1
B (hopme dK3aMeHa. /OK3aMeH/ J12.2712.3

.4
JI2.5J13.1
2122

6. ®OH/I OIEHOYHBIX CPEJICTB

6.1. KoHTpo/1bHBIE BONPOCHI U 3a1aHUS

3AJAHUA U1 KOHTPOJIBHOU PABOTBI CTYJJEHTOB

3A0YHOU ®OPMbI OBYUEHUSI

PaboTa cocTOHT U3 BOIIPOCOB, OXBATHIBAIOIINX KypC AMCIMILUINHEL, ¥ BHIITOJIHSICTCS 110 OTHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHn
BapHAHTOB 3aJ[aHNI KOHTPOJIBHOH pabOTHI, METOIMKA €€ BBITIOJIHEHUS U HEOOX0ANMas JINTEPATypa IPHBEACHBI B METOIMUECKIX
YKa3aHUAX AJ1s] HAHCAHUS KOHTPOJIBHOM paboTel XHUMUS: METOJ. yKa3aHUs MO U3y4. Kypca U BBIIN. KOHTP. pabOTHI AJISl CTY . 3a04.
(hopMbI 00yH.

Br10op BapmaHTa omnpenenseTcs mepBoi OyKkBoH (haMIIINK CTyIeHTa 1 ITOocIe Hel nudpoii 3a4eTHOH KHIKKA. Kax sl cTyneHT
BBIMIOJTHACT KOHTPOJIBHYIO pabOTy B COOTBETCTBHHY C BAPHAHTOM 3aJaHU, OMPEACIIAEMOTO 0 IBYM MOCIEAHNM Iudpam ero mmdpa
(HOMep cTynmeHYecKoro Omiera U 3a4eTHOM KHrmkkn ). Hanpumep, mudp cryaenta 30512, 1.e. nocnenuue uudps ero 12.




CrnenoBarenbHO, CTYACHTOM JI0JKHA OBITH BRIIIOJHEHA KOHTPOJbHAS padoTa, BKIIOYAIOIIAS 3a/1a4uM BapyuaHTa 12 B Tabiuie 2.

Ne Bapu-anrta
Homepa TeM KOHTPOIBHOH PabOTHI

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

1

11
202
2
210
7
214
16
217
18
201
4
205
1
212
5
215
19
220
17
203
9
207
3
208
14
216
20
204
6
209
13
213
8
218
12
206
10
211
15
219
5
202
14
213
3
220
12
209
19
214
7
201
1
203
6
207
11
210
2
215
15
218
9

Homepa 3amaHmii KOHTPOJIBHOH pabOTHI

2
28
221
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

3
41
243
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

4
62
262
64
269
71
271
74
274
77
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

5
87
283
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

6

107
306
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

7
122

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

8
144

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

9
163

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

10
181

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

11
192

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

12




33

34

35

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

204
20
208

211
13
216

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

223
31
229
37
234
24
238
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

252
56
255
42
258
57
245
43
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

274
65
276
67
266
73
275
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

300
87
284
92
292
96
296
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

314
102
317
106
310
115
319
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

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

152

142

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

163

170

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

183

188

190

181

184

186

189

187

182

188

181

184

187

190

183

185

186

189

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

197

192

198

193

200

194

196

199

191

194

198

200

192

197

195

193

196

199

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199




67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

&9

90

91

92

93

94

95

96

97

98

99

100

203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18
208

220

203
13
209
16
214
20
204

205

215

218
15
206
19
210

216

217
12
207

211
17
219
10
213
11

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

250
49
255
60
259
43
256
50
246
54
260
55
244
42
253
51
248
44
257
57
245
52
249
45
251
58
252
46
258
46
243
55
260
59
244
41
253
44
241
47
248
50
250
56
256
58
257
45
242
51
245
42
251
57
254
60
258
43
246
52
259
48
247
53
225
54
249
49

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

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

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

140

122

129

133

138

123

130

139

124

131

134

125

135

126

136

121

125

139

122

126

128

131

133

135

140

123

129

124

130

134

137

127

132

138

159

141

151

155

143

154

160

147

152

156

145

148

157

149

143

154

159

152

141

147

160

144

150

155

156

142

153

157

145

158

148

146

149

150

161

164

167

171

176

168

162

165

172

177

166

173

178

169

164

178

173

161

167

168

174

169

162

170

175

179

165

171

176

180

163

166

172

177

190

187

184

186

181

187

182

188

183

184

189

185

190

186

181

189

183

186

184

187

190

182

184

188

181

183

186

185

189

190

184

188

182

187

200

194

195

196

191

197

192

198

193

199

200

194

196

195

191

196

192

197

195

200

193

199

194

198

192

195

191

200

196

193

198

194

199

197




212 232 252 268 287 315

[TepeueHb BOIPOCOB KOHTPOIBHOH PaOOTEI

1. Urto Ha3bIBaeTCs DKBUBAJIEHTOM 3JieMeHTa? UTo Takoe dSKBUBaJIeHTHAs Macca? DKBHBaJCHTHBIH 00Bb-eM? Paccuurath
SKBUBAJICHTHBIE MAcChl yIIIEPOa, UCXOIS U3 COCTaBa OKCHJA U AUOKCUAA YTIIepoa.

2. Yro Ha3bIBaeTCs HKBUBAJIEHTOM CJIOXHOTO BemiecTBa? Kak onpenenstorcss SKBUBAJICHTHBIE MAcChl OK-CHUI0B?
OCHOBaHHMH? BEMuCINTG SKBUBaJICHTHBIE Macchl OKkcuoB amoMuHUSA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n
6apust Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBUBAJEHTOM CJIOXHOro BeulecTBa? Kak ompenenstorcsi 3KBUBaJIeHTHbIE Macchl kuciot? Coneit?
BerauciuTh SkBHBaNIeHTHBIE Macchl hocdopHoit kuciaoTsl H3PO4, cepoBonopoanoit kucimotel H2S, cynbdara amomunns Al2(SO4)
3 u pocdata xamprus Ca3(PO4)2.

4. BbIUMCIINTD SKBUBAJIEHTHYIO MAacCy OCHOBAHUS, 3Has, YTO 2 T €er0 B3auMOJEHUCTBYIOT 6e3 ocraTka ¢ 1,829 r comsHoii
kuciotsl HCL

5. BbruncinTh aTOMHYIO Maccy JBYXBaJIE€HTHOIO 3JIEMEHTA, 3Has, YTO €r0 COEAMHEHHE C BOJOPOJIOM CO-AEpKUT 5,88 %
BOJIOPOJIA.

6. BbIunCINTG aTOMHYIO Maccy 4YeThIPEXBaJIEHTHOIO 3JEMEHTa, 3Hasl, 4To ero okcup coaepxut 13,39 % kucnopoaa.

7. Ha BoccranoBnenne 9,9375 r okcuza JBYyXBaJIGHTHOTO METaJlIa M3PacXoJl0BaHO 2,8 J1 BOAOPOA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHBI 5KBHBAJICHTHBIE MACChl OKCUZIA, METaJl1a, aTOMHasl Macca Metana? Kakoil 3To metamn?

8. Ha pactBopenue 8,43 r merania norpeboBanoch 7,35 T cepHON KUCHOTHL. ONpenesnTh SKBUBAJICHTHYIO MacCy MeTajia
1 00BEM BBIICITUBILIETOCS BOJOPO/A (YCIOBHS HOPMAJIBHBIE).

9. OmnpenenuTs SKBUBAIECHTHYIO Maccy M Ha3BaHHE ABYXBAJIEHTHOTO MeTamia, 2,24 T KOTOPOTO BBITECHSIOT M3 PacTBOpa
cepeOpsHoit comn 4,32 r pacTBopa cepedpa.

10. OnpenenuTs SKBUBAIEHTHYIO Maccy M Ha3BaHME JABYyXBaJleHTHOro meraia, 0,12 r KOTOPOro BBITECHSIOT U3 KUCIOTHI
112 M7 Boztoposia, N3MEPEHHOTO IPH HOPMATBHBIX YCIIOBHUSX.

11. ITpu cxxuranuu 0,9 r TpexBaJeHTHOrO MeTaula MoiydeHo 1,7 r ero okcuaa. OnpenenuTs aTOMHYK Maccy MeTala u
COCTaBUTH (HOPMYIY €ro OKCHJIA.

12. CKOJIbKO MOJIeH M DKBHBAJICHTOB COCTABISIOT 342 Kr cynbdara amomunus Al2(S04)3?

13. CdopmynupoBath 3ak0H ABorajpo u ero cienactBus. Kakoit o0bem 3annMaroT 1022 MoyieKys a3oTa MpH HOPMaTbHBIX
ycnoBusx? Kakyro Maccy mMeeT 3T0 KOJIMUecTBO a3oTa?

14. Yro takoe Mojb? CKOJIbKO MoJiel comepkuTcs B 1 M3 mr000ro ra3a mpu HOPMaJbHBIX YCIOBHSX?

15. [InoTHOCTH MApOB CEphI MO KUCIOpOoLy paBHA 8. V3 CKONBKMX aTOMOB COCTOHMT MOJIEKYJa Cepbl?

16. Macca 1 11 kxpUnTOHA NIPU HOPMAJIBHBIX YCIOBUAX paBHA 3,71 r. M3 CKOIBKMX aTOMOB COCTOMT MOJIEKYJa ra3a KpUIITOHA?
17. Kakoii 06beM mpy HOPMaNbHBIX YCJIOBHAX 3aHMMAIOT: a) 7 kr N2; 0) 32 r H2; B) 1 T okcuna azora NO?

18. Macca 1 i1 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIl4UCIUTE MOJIEKYJISIPHBIE MacChl 3THX ra3oB, MX
IUTOTHOCTB TI0 BOJIOPOAY M YHMCIIO MOJIEKYJ B | JT KaXK710T0 Tasa.

19. Ckonbko a) Moneit; 6) MOJEKyI BOAOPOAA CONEPXKUTCS B 5 M3 3TOro raza, M3MEpEeHHOTO NPHU HOPMAJIbHBIX yCIOBHAX?
20. Kakoii 00beM mpu HOPMalbHBIX yCIOBHAX 3aHuMaroT: a) 0,1 mMonbs okcuaa azora N20; 6) 0,5 skBuBaseHTa Bomopoaa H2;
B) 0,3 monb okcuna yriiepoga CO?

21. Kakne BemecTBa Ha3bIBarOTCS Okcuaamu? JaTh KIacCH(UKAUMIO OKCHOB, IPHUBECTH IPHMEPHI M JAaTh CHCTEMAaTHICCKHE
Ha3BaHUS.

22. Yro sBiIsIETCS BaKHEWIIMM IPU3HAKOM OCHOBHBIX OKcHIO0B? IIpuBecTH ImpUMEpbl COOTBETCTBYIOLUIMX peakUui U 1aTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYPe.

23. Uro sBiIsSeTCS BaXKHEHIIMM NPHU3HAKOM KUCIOTHBIX OKcHmoB? IIpuBecTH mpuMepsl COOTBETCTBYIOIINX PEAKIUi U IaTh
Ha3BaHMsI B3aUMOJICHCTBYIOIIUX BELIECTB 10 CUCTEMAaTHUYECKOH HOMEHKIIATYpe.

24. B gem ocobGeHHOCTE aM(oTepHBIX OKcHaoB? Kakwe M3 MpHBEIECHHBIX HIDKE OKCHIOB 00JIafaloT aM(oTepHBIMH

csoiictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTs aM()OTEPHOCT COOTBET-CTBYIOMNX THIPOKCHIIOB PEAKIIUAME U

Ha3BaTh B3aUMOJAEHCTBYIONINE BEIIECTBA 10 CHCTEMAaTHYECKOII HOMEHKIIAType.

25. Kakue BemecTBa Ha3pIBalOT ocHOBaHHAMHU? Hamucats GOpMyIbl THAPOKCHIOB, COOTBETCTBYIOMUX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 10 CHCTEMATUIECKOH HOMEHKIIATYpE.

26. C KakiMHU W3 TIEePEedYMCIICHHBIX HIDKE BEIECTB MOXeT pearnpoBath ruapokcuy kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hanucath ypaBHEHHs peaKiiii 1 Ha3BaTh B3aUMOAEHCTBYIOIINE BEIIECTBA 110 CHCTEMAaTUYECKOII HOMEHKIIATYype.

27. Kakue Bemectsa Ha3blBatoTCs kucjaoramu? UTo Takoe OCHOBHOCTb KMCIOTHI? IlpuBecTu npumepsl 0JHO-, ABYX- U
TPEXOCHOBHBIX KHCIIOT. HammcaTs peaxiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTeMaTH4YeCKOil HOMEHKIAType.

28. C xakumu u3 okcuioB MgO, CO, Fe203, P205, ZnO moxeT pearupoBaTh cepHas kuciora? Hammcarts
COOTBETCTBYIOIINE PEAKIH ¥ Ha3BaTh B3aMMOIEHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.

29. Kakue peakuun xapakrepHs! Uit kuciaotT? IIpuBecTu mpumeps! TaKUX peakmuil A a30THOM KUCJIOTHI U Ha3BaTh BCE
B3aMMO/JICHCTBYIOIUE BEIIECTBA [10 CUCTEMAaTHYECKOM HOMEHKIIAType.

30. Kakue u3 mepedyrcIeHHbIX HUKE KHCIOT MOTyT oOpa3oBath kucibie comu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hammcats GpopMynbl KHCITBIX CONEl M Ha3BaTh UX 10 CHCTEMaTHYECKOH HO-MEHKIATYpe.

31. Kakue BemectBa Ha3bIBaloTCs coisimMu? JlaTh KIacCU(PUKALIMIO COJIEH, MPUBECTH MPUMEPHI CPEA-HHUX, KUCIBIX, OCHOBHBIX
CoJIEH M Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIIAType.

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

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

34, Hasgath comu: Ca3(AsO04)2, CaHAsO3, NH4NO3, Mg(Cl103)2, NH4C104, K2HPO3, KH2PO3.

35. U3 mepeuns comeit, GopMyIIBl KOTOPBIX MPUBEICHBI HIDKE, BEIOPATh OTACNBHO: a) OCHOBHBIC COJH; 0) HOpMalIbHBIE

(cpemHue) comnm; B) KUCIbIE COJH; T) IBOMHBIE comy; 1) KpucTtamutoruaparel: CaSO4«2H20, KHCO3, CuS04, Na2C03+10H20,
Na3P0O4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.




36. Hamnucats ypaBHeHus peaxiuii o6pasosanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pesynsTaTe B3aMMOICHCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB; 0) OCHOBAaHHSI U KUCJIOTHOTO OKCH/IA; B) OCHOBHOTO OKCH/IA M KHCJIOTBI; T) OCHOBaHUS U

KHCJIOTBL.

37. Hanwmcats ypaBHeHus peakuuii oOpazoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHUCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB;  0) OCHOBaHUS U KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHIA U KHUCIIOTHI; T) OCHOBAHUS
KHCJIOTBI.

38. Hammcats ypaBHEHHs peaxiui, JISKAIMX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpenuit — cynep-pocdara Ca(H2P0O4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Ha3zpaTs conu, BXOJSIINE B COCTaB ATUX yA0OpEHHUIA.
39. Hanmcats GopMysiel KHCIIOT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanucaTh ypaBHEHHUS peakinuit
B3aMMOJICHCTBHS 3TUX KHCIIOT C THAPOKCHIOM Kallisl M Ha3BaTh ITOyYSHHBIE CO-JIU [0 CHCTEMAaTHIeCKOH HOMEHKIIAType.

40. C KakiMU W3 IEePEeUYHCIICHHBIX HIDKE BeIecTB OyJeT pearnpoBarh coisHas kuciorta: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaButTh ypaBHEHHsI PEaKMii M Ha3BaTh MOJTyYEHHBIE BELIECTBA 10 CUCTEMAaTHUECKOM HOMEHKIIATYpe.

41. KBaHTOBBIC UMCIa NIEKTPOHA: 0003HAUYCHUE, IPUHUMAEMbIE 3HaUCHUS, QU3UIECKUH CMBICI. UTO XapakTepusyeT IIIaBHOE
KBAHTOBOE YHCIIO?

42. UYro xapaxrepusyeT opOuranbHOoe kBaHTOBOe uncio? Kax oHo BbIpaxkaercss? UTo 03Ha4YaeT MOHATHE «IHEPTCTUUECKUE

noAypoBHU»? YUeMy paBHO MaKCHMAJILHO BO3MOYKHOE YUCJIO 3JIEKTPOHOB Ha KAXKIOM U3 oaypoBHei? Kakue popMbl UMEIOT
AJIEKTPOHHBIE O0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe u3 KBaHTOBBIX YHCEJ OIpENeieT OPUCHTANIO SIEKTPOHHOr0 obsiaka B MpocTpaHCTBe? CKOIBKO
MPOCTPAHCTBEHHBIX OPUEHTAIIUI BO3MOXKHO: a) st S- QJIEKTPOHOB; 0) JIs P- 2JEK-TPOHOB; B) AJs d- U f- 27eKTpoHOB?
44. CoCTaBUTh HIEKTPOHHYIO (hOPMYITy 3JI€MEHTa, Ha M-3HEpreTHYeCKOM ypOBHE KOTOPOro Haxomutcst 10 31eKTpoHOB.

Pacripenenuts Bce 3I€KTPOHBI aTOMa 3TOTO 3JIEMEHTA 110 SHEPTEeTHUECKUM siuelikaM. B kakom mepuojie, rpynime u noarpyrne
MIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT DIIEMEHT?

45, CoCTaBUTh IMEKTPOHHYIO (OPMYITy dIeMeHTa, Ha N-I3HEpreTHUECKOM YPOBHE KOTOPOTO HAXOAUTCS 12 3JIEKTPOHOB.
Pacnipenenuth Bce 371€KTPOHBI aTOMa 3TOTO 3JIEMEHTA 0 SHEPreTHYECKUM sueiikam. B kakoM mepuoze, rpymre u Ioarpyre
MEPUONYECKON CUCTEMBI HAXOUTCS 3TOT 3JIEMEHT?

46. Cdopmynuposate npasuiio ['yuna. [Touemy Ha mocneHeM 3JEKTPOHHOM CIIOE€ Y MU M XpoMa HaXOIUTCS TOJIBKO MO
OJJHOMY S- 3JIEKTpOHY?

47. Kakoe MakcnMmalibHOE YHCIIO JJIEKTPOHOB MOKET HAXOJOWTHCS Ha §-, p-, d- u f- moxypoBHax? [Ipu-BecTn mpuMepsL.
48. N300pa3uth cTpoeHUEe 3IEKTPOHHBIX 000IO0UEK aTOMOB JKele3a U KpPUITOHA

a) AEKTPOHHOM (HOPMYIIOii;
0) PHEPreTHICCKUMH STICHKAMH.

49. [Touemy BO BTOpOM MepHOJIe MEPHOANIECKON CUCTEMBI HE MOXET OBITh Oosiee BOCHMH 3JIeMeHTOB? OOBSCHHUTH 3TO,
UCXOJISl U3 CTPOEHUS aTOMOB.

50. W300pa3utk pacrpeneneHue 3JIeKTPOHOB MO KBAHTOBBIM S4YeKaM B aToMax aproHa, Kaiblws, docdopa.

51. Uro Ha3bIBaeTCSl HOPMAITBLHBIM M OCHOBHBIM COCTOSIHHEM aToMa? UTo Ha3bIBaeTCs €ro BO30YXKIESHHBIM COCTOSTHUEM?
N3006pa3uth pacnpeneneHue 3IeKTPOHOB MO KBAHTOBBIM sSYeiKaM B HOPMaJib-HOM U BO30YKI€HHOM COCTOSHHU CEpBI U XJIOpa.

52. [Touemy KucCIOPOa U PTOP MPOSIBISAIOT MOCTOSIHHYIO BaJI€HTHOCTh, a UX aHaymord B VI u VII rpynmax neproanyeckoi

CHCTEMEI cepa U XJIop — IIepeMeHHy10? 11300pa3uTh pacmpeesieHre IEKTPOHOB aTOMOB STHX 3JIEMEHTOB T10 KBAHTOBBIM SUCHKaM B
HOPMAaJIbHOM H BO30Y>KJI€HHOM COCTOSTHUSIX.

53. CocTaBUTh MOTHBIE IEKTPOHHBIE (GOPMYIIBI 1I€3Usl, TepMaHuUs, BaHaIUsA U Aucpo3us. K KakuM 31eKTpOHHBIM
ceMeiicTBaM NpUHAATIEkKAT ITH HEMEHTHI?

54. CoCTaBUTh MOJTHBIE YJCKTPOHHBIE (POPMYIIBI KAJTBIWSI, MEAH, CBUHIA U TUTyTOHUS. K KakuM 3IIEKTPOHHBIM CeMeHCTBaM
HOpUHAJIIEKAT 3TH SIEMEHTHI?

55. Kak u3MeHsIoTCsl CBOMCTBA p- 3JIEMEHTOB C YBEIWYEHHEM 3apsiIOB sep HX aTOMOB: a) B Mpejenax JaHHOTo nepuona; 0)
B IIpejieNiax JaHHOH rpymisl. OTBET MPOMLTIOCTPHPOBATE IIPAMEPaMH.

56. Kakne »rmeMeHTHI IepHOIUUECKON CHCTEMBI TIPECTABIAIOT CO00I caMblif aKTHBHBII METalll M CaMblil aKTHBHBIHA
HeMeTasn? JlaTh OOBSICHEHUS U COCTAaBUTh MOJHBIE 3JIEKTPOHHbIE (POPMYIIBI 3THX 3JIE-MEHTOB.

57. Yro Takoe MoTeHUMan MOHU3ALUH deMeHTa? UTo Takoe CpoACTBO K AMEKTpoHy? Kak M3MEHSIOTCS 3TH BEIMYHHBI C
BO3pacTaHUEM 3apsijia sipa AIEMEHTOB B Mpejeiax: a) TPYMIbl; 0) nepruoaa?

58. B gemM 0cOGEHHOCTD 3IEKTPOHHOTO CTPOEHUS JIAHTAaHOUIOB M aKTHHOHMJOB M KaK OHA OTPaXKaeTcs Ha MX XMMUYECKUX
cBoiicTBax?

59. BaneHTHBIC 3JIEKTPOHEI aTOMOB 3JEMEHTOB ONHCHIBAIOTCS (pOpMyIamMu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3oBuTe 3TH JIEMEHTHI U COCTaBbTE MOJHBIE 3JICKTPOHHBIE ()OPMYJIIBI HX aTOMOB.

60. B anexrpoHHBIX (GoOpMysiaX aTOMOB YETBIPEX DJIEMEHTOB COAEPKUTCS: a) 9 s- 21eKkTpoHOB; 0) 16 p- anekrpoHoB; B) 14 d-
EKTPOHOB; T) 27 f- aexrpoHoB. COCTaBUTH MOJIHBIE SIEKTPOHHBIE (POPMYIIBI ATUX SIEMEHTOB U Ha3BaThb HX.

61. Jatp oOmue mpeacTaBIeHNs 0 BOSHUKHOBEHHH XMMWYECKOH CBS3M M €€ OCHOBHBIX XapaKTepHUCTHKaxX. UTO Takoe JIMHA
CBsI3H, ee 3Heprus? Yto Takoe BasieHTHBIC yribl? [IpuBecTH mpuMeps.

62. CdopmynupoBaTh OCHOBHBIE TIOJIOKEHUSI MeToAa BajneHTHbIX cBsazert (BC). Onucarp ¢ no3unmii Mmetona BC cTtpoeHue
Mmonekys H2 u N2.

63. ITpuBecTH mpUMepHI MOJIEKYN BEIECTB, B KOTOPHIX aTOMBI COCMHSUINCH ObI KOBAJICHTHOM IOJISPHOIN M HETIOJISPHOMN
CBsI3b10. 1300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYIL.

64. ITpuBecTy mprMep MOJICKYJIbI C SP- THOPHIM3ALMEeH 3IEKTPOHHBIX 001aKoB. Kakol yroa Mexzy CBS3SIMH B 3TOH
Mosekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

65. IMpuBecTH mpuMep MOJEKYJNBI ¢ Sp2- THOpHAN3aLUel >IeKTPOHHBIX 00sakoB. Kakue yriisl MexIy CBA3SIMHU B 3TOU
Mornekyne? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.

66. IIpuBecTr pUMep MOJEKYJIBI ¢ Sp3- THOPUAN3AIUCH AIEKTPOHHBIX 00JIakoB. Kakue yribl MEXIy CBS3SIMH B 3TOH

Modiekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .
67. W3o6pa3uts crpykrypubie Gopmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTENEHU




OKHUCJICHHOCTH 3JICMCHTOB B OTHUX COC,HI/IHCHI/IHX? Kakue TUIbl XUMHYECKUX CBSI3€H MMEIOT MECTO B X MOHeKyHaX?

68. Uro Takoe 6- u T- cBsi3u? M300pa3uth reomeTpudeckyto cxemy obpazoBaHus mosiekyn H2 u N2. Ckonbko ©- U - CBs3EH
B ATHX MOJIEKyJax?

69. Kakue THrer xumuyeckoi cBsi3u UMEIOT MecTo B coenuHeHusx FeNH4(SO4)2 u Cu2(OH)2CO3? OTBeT MOTUBHPOBATH.
70. Kakue xapakrepuCTHKMA HCHONB3YIOT U OLIEHKH KOBaJleHTHOW cBs3u? IlpuBecTr mpumepsl.

71. Hanwmcats ctpykryphbie ¢hopmyiasl HNO3, H2SO3, KMnO4. Yka3zarh CTeNEHH OKUCICHHOCTH 3JIEMEHTOB B 3THX
COSIMHEHMSX U 0XapaKTePU30BATh THUITEI XUMUIECKHUX CBA3EH B 3THX MOJEKYJIaxX.

72. Kak npouncxomut Bo30yxJIeHHE IEKTPOHOB M THOpUIM3AIHS AIEKTPOHHBIX opOuTaneil? Buasl rubpuausammm.
[TpuBecTu npuMepHI.

73. Kaxk ob6pasyercst nonHas cBs3p? Kakie ameMeHTHI ciocOOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuUMepsI.

74. B gem 0cOOEHHOCTH TOHOPHO-aKIENTOPHOH cBs3u? OOBSICHUTH HX Ha IpUMepe oOpa3oBaHus kaTnoHa NH4+.

75. Kak o0Opa3yeTcs xumuueckasi cBs3b B KpucTajmiax MetauioB? Kak 3aBucsAT BakHelne GU3NUECKHE CBOMCTBA METAILIIOB
OT 0COOCHHOCTEH METAINTMICCKOH CBSI3H?

76. JlaTh XapakTepuCTHKy BOHOPOAHOH cBs3u. Kak Bmmser obpasoBanne numepos Boabl (H20)2 Ha ee dusndeckue
cBoO¥cTBa?

77. Kakue THITbI XUMHUYECKOH CBSI3M MMEIOT MecTo B Moiekynax NH3, CO2, C12? HM300pa3uth reOMETpHUECKOE CTPOCHUE
MOJIEKYI ¥ CXeMBI IepEKPBIBaHHS HJICKTPOHHBIX 00IaKOB.

78. VkazaTh TNl XUMHYEeCKOH CBs3u B Monekysnax CH4, O2, HCN. IlpuBecTu cXeMbl IEPEKPbIBAHUS 3IEKTPOHHBIX
00J1aKOB.

79. M300pa3uTh 3JeKTPOHHBIME YpPaBHEHHSIMH Tporiecchl oopasoBanus monekya KCI, Na20, Al203. Kakoit Tum
XUMUYECKOH CBSA3M UMEET MECTO B ATUX COEAUHECHUAX?

80. Uro Takoe OTHOCHUTEIbHAS IEKTPOOTPUIATEIBHOCTh 3JEMEHTA U KaK OHA BIIMSCT HA CTENEHb MOISIPHOCTH CBSI3H aTOMOB
nByx anementoB? Kakas uz monexyn HF, HCI, HBr u HI nan6onee nonspua?

81. Oxenp xenesa (I1I) MokeT OBITH BOCCTAaHOBIICH Pa3IMYHBIME BOCCTaHOBHTENIMH TipH 298 K:

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

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

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

Ornpenenuts U3MEHEeHne YHTATbINN AH® B KaK0M U3 3THX peaKIHid.

82. Beruncnuts 3HaueHne AH® juis mpoTekaromux B KHMBBIX OPTaHU3MAax PEAKIUH MPEBpAIICHUS IIF0-KO3BIL:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kakast u3 3THX peaxiuii aeT opranu3My OoJbIIe YHEPTUHU?

83. TennoBoil 3¢ deKT peakuuu rameHus U3BeCTH

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

paseH 65,3 k/lx. CkoJIbKO TEIUIOTHI BbLe-TUTCA Ipu rameHuy 100 Kr HerameHol U3BeCT BOJON?
84. BoccTanoBieHne AMOKCHIA CBHHIIA BOJOPOAOM MPOTEKAET MO YPaBHEHHIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY o0pa3oBanus PbO2.

85. CKOJIBKO TEIIOTHI BBIACIUTCS NPU OKUCIEHUM 1 M3 aMMuaka, U3MEPEHHOIO IIPU HOPMAJbHBIX YCIOBUSAX, 110 PEAKLUU:
4NH3 (r) + 502 (1) = 4NO (r) + 6H20 (r), AH° =-904,8 x[Ix

86. BoasiHoit Ta3 mpezcTaBiseT co00il cMech paBHBIX 00BEMOB BoJOpoAa U okcuaa yraepona (I1). Haiitu xonmmdectBo
TETUTOTHI, BBIJEISIONIEHCS pH cxxuranui 1 M3 BogstHOTO Ta3a (1o CO2 n H20), u3MepeHHOTO IPH HOPMATBHBIX yCIIOBHUSX.

87. BbruncnuTh, CKOIBKO TEIUIOTHI BBLACIUTCA MpH o0ure | kr cynbduaa MUHKA IO PEaKIuu:

27ZnS (k) + 302 (r) = 2Zn0 (x) + 2SO2 (r), AH°=-943,6 x/Ix

88. Omnpenenuts cTaHAapTHYIO SHTAIBMHIO (AH®) oOpazosanus PH3, ucxons u3 ypaBHEHHS:

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

89. Ucxons u3 temioBoro 3¢ dexra peakuuu

3Ca0 (x) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 xllx
onpenennts AH® o6paszoBanms opTodoc-haTa KaabIus.

90. Coxcxensl ¢ obpazoBanueMm H20 (r) paBHbIe 00beMbI Bogopoaa u anermieHa C2H2, B3ATHIX IpH OJUHAKOBBIX YCIOBHSX.
B xakoM ciryuae BbigennTces Gonplne TerioTsl? Bo ckonbko pas?

91. UYro Takoe SHTPOIHS U B KaKUX EAWHHIAX OHA BBIpaxkaercsi? Kak M3MeHseTcs 3HTPOIHS ¢ BO3pacTaHWEM TEMIIEpaTypsl U
npH (a3oBbIX nepexonax?

92. Uro takoe u300apHO-U30TEpMUUECKUil moTeHuan (dHeprus ['u66ca)? Kak onpenensiercss usmenenue snepruu [ ud66ca B
pe3yibTaTe XMMHUYECKOH PEaKny U KaK OHO BIIUSIET Ha HAIPaBICHHOCTb PEAKIUH?

93. PaccunTats m3MeHenue sHeprun ['mO6ca B peakumsix:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
H yKa3aTb, KaKas pCakuus CHOCO6H3 Mp-TCKaTb CaMOIIPONU3BOJIBHO.

94. Beranennts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM M pEardupyIOMNX BEIIECTB M ONPENSIUTh, BO3SMOXKHA JIH 3Ta
peakuus.
95. Boruncnute AG® u AS°® peakiuu

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

MOHO JI HCIOJIB30BATh 3Ty PEAKIHIO ISl OTyYCHUST aMMHAaKa IIPU CTAHAAPTHBIX YCIOBHUSIX?
96. Boraucnuth 3HaYeHHsT CIIEAYIONIMX PEeaKiMii BOCCTAHOBIeHHUs okcuaa sxenesa (I1):
a) FeO (k) + % C (rpadut) = Fe (x) + /2 CO2 (1)

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

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




IIpoTexanue kakoit U3 ITUX peaknuii HanboIee BeposITHO?

917. PaccunTarh 3Ha4YeHHs CIEAYIOUIMX PEeaKUUil U yCTaHOBUTb, B KAKOM HANpPaBIEHUM OHU MOTYT IPOTEKATh
CaMOIIPOM3BOJIbHO B CTAHJAPTHBIX YCIOBHX Ipu 25 °C:

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

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

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

98. Kakue u3 mepedyrcieHHbIX OKCHIIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOIOM 110 cBoOoaHOTO Metaima mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 mepedyrcaeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBIICHBI 10 CBOOOMHOrO MeTamia amoMmuauem npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. Onpenenuts CUCTEM:

a) H2 (r) + S (x) = H2S (1),
6) 2C (rpadur) + H2 (r) = C2H2 (1),
B) 2C (rpadur) + 3H2 (r) = C2H6 (1)

101. UeM n3MmepsieTcsi CKOPOCTh XUMHUECKON PEaKIUd M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrarh BeJIMUMHY KOHCTaHTBI CKOPOCTH peakuuu A + B = AB, ecnu npu KOHLEHTpanusaxX BemecTs A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/T1, CKOPOCTH peakuuu paBHa 6°10-5 MOIB/(JT*MHUH).

103. Bo ckomibko pa3 ciemyeT yBelIMUMTh KOHIIEHTpAIUIO BellecTBa B B cucreme

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

YTOOBI IPH YMEHBIIICHNN KOHIIEHTPALNK BelecTBa A B 4 pa3a CKOpOCTb NPSMOi peakny He M3MEHMIach?

104. Peaxuus mexny BemectBamMu A u B nporekaeTr no ypasHenuo 2A + B = A2B. KonuenTpanus BemectBa A paBHa 6
MoJb/1, BemecTBa B — 5 mons/n. KonctanTa ckopoctu peaxiiu paBHa 0,5. BEIUHC-IUT CKOPOCTh XUMUYECKOH PEaKIiy B
HayalbHbIH MOMEHT BPEMEHHU U B TOT MOMEHT, KOT/Ia B PeaKIMOHHON cMecH ocTaHeTcs 50 % Bemectsa B.

105. B kakoMm HarpaBlIEHUM CMECTUTCS PABHOBECHUE PEaKINH:

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

IpU yMEHbILIEHNH 00beMa B CUCTEME B J1Ba pa3a?

106. Peakuusi mporekaeT mo ypaBHEHHUIO

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

Kak n3MeHnTCS CKOPOCTh Peakiuy Hocie pa3daBieHus pearupymoiieii cMecu B 4 pasza?

107. Kax usmenurcst ckopoctb npsimoit peakiuu 2SO2 (r) + O2 (1) [ 2S03 (1), eciiu 1aBlIeHUE B CUCTEME YBEIHYUTH B 4
paza?

108. JBe peaxiuu mpu temmepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOPOCTHIO. TemmepaTypHBIii KO3 (GUIIMEHT CKOPOCTH
NepBOM peakiu paBeH 2, Bropoii 3. Kak OyayT OTHOCHTBECS MeXay co00i CKO-pOCTH peakuuil, eciiu ux nposectu npu 60 °C?

109. OnpenenuTh TeMIIEPaTyPHBIH KOA(DGUIIMEHT CKOPOCTH PEaKIMK, €CIIM MPHU MOHMKESHUU TeMmrepa-Typsl Ha 50 °C peakuus
3amenisiercs B 32 pasa.

110. Peakuus mpoTekaeT 0 ypaBHEHMIO:

4HCI (r) + 02 (r) [ 2H20 (r) + 2C12 (r); K[k

Kaknmu u3MeHeHUAMHI JAABJICHUSA, TEMIICPATYpPhbI U KOHHGHTpaHI/Iﬁ pearnpyromux BE€IICCTB MOXXHO CMCCTUTH €€ PaBHOBCCHUC

BIIPaBO?
111. Kakoe cocrosiHue cuCTeMbl Ha3bIBa€TCsl XUMUYECKUM paBHOBecueM? llepedncinTh MpU3HAKM UCTUHHOTO XMMHUYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHYECKOTO paBHOBecus? HamucaTh BbIpaXKEHUSI KOHCTAHT PaBHOBECHS PEAKIIMIA:
2NO (1) + O2 (r) UJ 2NO2 (1); MgCO3 (1) LI MgO (1) + CO2 (1); FeO (1) +
CO (r) 0 Fe (1) + CO2 (7).
113. Kak moBnusieT MOBHIIIEHNE TEMIEPATyPHl U JaBJICHUS Ha PAaBHOBECHE CIEIYIOIINX OOPAaTHMBIX PEaKIIHi:
N204 (r) [J 2NO2 (1), = +184,6 xJlx
2CO (r) 1 CO2 (1) + C (1), =-172,5 xlx
CO (r) + H20 (r) 11 CO2 (1) + H2 (1), =-41,2 x/lx
114. Kak moBnmsieT MOBBIIIEHNE TEMIEPATYPHl U JaBJICHUS Ha PAaBHOBECHE CIEYIOIINX OOPAaTHMBIX PEaKIIHi:
C (1) + CO2 (r) LI 2CO (1), =+172,5 xJlx
2H2 (r) + 02 (r) J 2H20 (1), = -483,6 xIlx
N2 (r) +02 (1) [J 2NO (1), = 180 x/lx
115. B kakux W3 IpUBENCHHBIX HIKE PEaKUUi U3MEHEHUE JAaBJICHUS HE BBI30BET CMELICHUS PaBHOBECHUS U ModeMy?

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

N2 (r) + 02 (r) [1 2NO (1)

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

CO (r) + H20 (1) 11 H2 (1) + CO2 (1)

116. Hamncatp BbIpa)KeHUS] KOHCTAHT PABHOBECHS CICIYIOIINX OOPaTUMBIX XUMHYCCKHX PEAKIIUIL:

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

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

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

117. VYkazaTh, KAKUHMHA H3MCHCHUSMHU TEMIICPATyphl, JaBJICHUS U KOHIICHTpAIUH pearnpyromix BEIIECTB MOXHO JOOUTHCS
MaKCHMAJIFHOTO BBIXOJ]da aMMHAaKa 110 PEAKIIHH:

N2 (r) + 3H2 (r) [J 2NH3 (1), =-92,4 xJIx.

118. Peakiust mporekaeT Mo ypaBHEHUIO:

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

M3MeHeHneM KaKuX mapaMeTpoB MOKHO JOOUTHCS CMEIIESHHs PaBHOBECHSI B CTOPOHY 00pa3oBaHus okcuaa cepsl (VI)?

119. Ha ocnoBanuu npunuumna Jle-lllatense onpenenute, B KAKOM HampaBlIeHHH CMECTUTCS PaBHOBECHE B CUCTEMax: a) Ipu




HOHIDKEHUH TeMIIepaTypsl; 0) IpH yBEIHUCHUH JaBICHH:

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

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

120. Kaxumyu m3MEHEHUSIMU TEMIIEpaTyphl M AAaBICHHUS MOXKHO CMECTHUTh PaBHOBECHE B CTOPOHY IIPOXYKTOB PA3JIOKCHHUSA?
a) CaCO3 (k) J CaO (x) + CO2 (r); = 178 xlx

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

121. UYemy paBna maccoBas aois NaCl B pacTBope, comepkanieM 3 MOJb XJIOpUa HaTpus B 2 KT pacTBopa’?

122. Cwmemranu 50 T 30 %-Horo pactBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. BeMMHCINTE MaccOBYIO
JIOJTFO TIOJTyYSHHOTO PacTBOpA.

123. Kakoii 06bem 20 %-HOro pacTBOpa cepHOW KHCIOTHI (TIoTHOCTH 1070 Kr/M3) HEOOXOAUM IS TOJHOTO pacTBopeHus 20
T KanbLus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BellecTBa coaepkutcs B 200 mir:

a) 0,5 M pactBopa nutpara maraus Mg(NO3)2; 6) 0,1 H. pactBopa dpochopHoii kuciaotst H3PO4; B) 0,02 M pacTBOpa rHapoKcua
ammonust NH4OH?

125. B 1,5 1 0,125 u. pactBopa comepxutcs 13,91 r pacTBopeHHOr0 BemnecTBa. HaifTi ero sKBUBaJICHT-HYIO Maccy.

126. Cxonbko MuututpoB 0,1 H. pactBopa H2SO4 notpebyetcst s B3aumoaeicteus ¢ 200 mi 0,5 H. pactBopa BaCl2?
YeMy paBHa Macca 00pa3yromerocs ocaika cynbhara 6apus BaS04?

127. UYemy paBHa MoJsipHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2504?

128. Beruncnuts MonapaocTs 10 %-Horo pactsopa HNO3 mnotHOcThIO 1055 Kr/M3. Cronmbko rpammoB HNO3 coxmepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (1m0 Macce) pactBopa H2SO4 BrimapuBannem ymanumu 50 T Bogsl. UeMy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactBope?

130. ITnotHOCTB 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBIUHCIHTS HOPMAIBEHOCTB, MOJISIPHOCTB,
MOJISITBHOCTB PAacTBOPA.

131. Uemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTBIO 1057 RKr/M3?

132. Cxonpko JuTpoB 24 %-noro pactBopa KOH (motHoctsio 1218 kr/M3), HEOOXOAMMOTro JUIsl 3aIMB-KH ILEIOYHBIX
AKKyMYJISITOPOB, MOXHO MpUroToBUTh U3 10 1 48 %-Horo pactBopa KOH (tutotHO-cTRIO 1510 KI/M3).

133. CKOJIBKO MWIJUTHIINTPOB KOHIIGHTPHPOBAHHON CEPHOM KHUCIOTHI ITOTHOCTRIO 1840 kr/M3, comepka-meit 96 % H2S04,

HY’KHO B34Tbh JJIs1 mpurotosieHus 3 i1 21 %-Horo pactBopa (mnoTHOCTh0 1260 kr/M3), HEOOXOIMMOTO JUIS 3aTUBKU KUCIIOTHOTO
akkymyssropa?

134. Kaxkoit 06vem 10 %-Hoit (110 Macce) cepHO# kucioTsl (ToTHOCTE 1070 kr/M3) moTpedyercs i HelTpanu3aum
pacTBopa, coaepxarero 32 r NaOH?

135. Boruuciuth MaccoByio N0 ruapokcuaa Hatpus B 9,28 H. pactBope NaOH (mnotHocth 1310 xr/m3).

136. CKoJIBKO MIJUTHIHTPOB 96 %-Horo (o macce) pactBopa H2SO4 (mtotHocTh 1840 Kr/M3) motpedyercs mis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Uemy paBHBI HOPMAJIBHOCTh U MOJSIPHOCTB 35 %-Horo pactBopa optodocdopHoit kucnotst H3PO4 (mnotHocts 1216
kr/M3)? CKOJIBKO BOJIBI COAEPIKUTCS B 1 1 3TOrO pactBopa?

138. Ckoupko: a) TpamMMmoB; 0) moneid xmopuaa xenesa (I11) FeClI3 conepxurcs B 3 1 25 %-HOTO pacTBO-pa ¢ IIOTHOCTHIO
1342 xr/M3?

139. B kaxoit mMacce Boabl HaJlo pacTBOpHUTH 67,2 1 raza HCI, u3MepeHHOro mpu HOPMalbHBIX YCIOBHSX, YTOOBI MOMY4YUTh 10
%-Hbli1 (110 Macce) pacTBOP CONSIHOM KUCIOThI?

140. Kaxkoit o6vem Bomsl Hamo npudasuth k 100 M 20 %-Horo (1o macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/M3), 9TOOBI
HOIy4duTh 5%-HBIit pacTBOP?

141. BrlyrciuTh 0OCMOTHYECKOE JIaBICHHE PacTBOpa, cojepkamiero B 1,4 i1 63 t rmoko3sl C6H1206 nipu 0 °C.

142. Haiitn ocmotnueckoe naBieHue pactBopa, comepskamiero B 2 i 18,4 r rmunepuna C3H8O03, mpu 27 °C.

143. ITpu 0 °C ocmotuueckoe gasineHue pactBopa caxapa C12H22011 paBro  3,55¢105 ITa. Cxonbko rpaMMOB caxapa
conepxurcs B 1 11 pactBopa?

144. [Ipu kakoif Temmeparype 0OCMOTHYECKOE JaBleHHE pacTBopa, coaepxkamero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nmocturHet 2,84+105 I1a?

145. PaccunTaTh MOJEKYISPHYIO MACCy HEIEKTPOJMTA, €CIIU B 5 J1 pacTBOpa COICPKUTCA 2,5 T HEdIEKTPOIUTa, a
ocMoTrYeckoe nasieHue 3toro pacteopa mpu 20 °C pasno 0,32+105 Ila.

146. PaccunraTs 0OCMOTHYECKOE JIaBlIEHHME pacTBOpa HE3JIEKTpoJuTa, coiepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

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

148. BrIyrcnuTh MOJEKYISIpHYIO MaccCy TJIFOKO3BI, €CIIM JaBJEHHE BOSHOTO Mapa Haj pacTBopoM 27 T rmoko3sl B 108 T BOzbI
npu 100 °C pasro 98775,3 Ila.

149. JaBnenue napa Boasl nipu 30 °C cocraBnsier 4245,2 I1a. Cronbko rpamMmmoB caxapa C12H22011 ciie-gyet pacTBOpUThH B

900 r BoaBI JUIs MOJTyYEHHUST PacTBOPA, AaBiieHue KoToporo Ha 33,3 Ila Hmke naB-neHus napa BoAbl? BeIUUCIUTE MACCOBYIO JIOIIO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KOTUYECTBE BOJBI CIEIyET PaCTBOPUTH 16 T METHIOBOTO
criupra CH30OH s noiyyeHus pacTBopa, JaBieHue napa koroporo coctasiser 1200 I1a npu Toii sxe Temneparype? Berancinurhb
MaccoByto goito CH30OH B aTom pacTtBope.

151. JlaBneHue mapa pacTtBopa, copepxarnero 155 r anmmmaa COHSNH2 B 201 r a¢upa mpu HeKoTopoit TeMmeparype paBHO
42900 ITa. TaBnenue napa 3¢upa npu 3Toi Temepatype paBuo 86380 IMa. Pac-cuntaTh MOJEKYJIAPHYIO Maccy ddupa.
152. Crkonbko TpammoB HadTamuaa C10H8 pactBopeHo B 2 Xr OSH30I1a, €CiM 3TOT PacTBOP KpHCTaInIM3yeTcs mpu 3,45 °C?

Temneparypa kpucramum3anuu gyrctoro 6exsona 5,40 °C, a ero kprockonuueckas koHcranra K = 5,1 °C.
153. OnpenenuTs MOJEKYJISPHYIO Maccy Kam(opbl, ecinu pacTBop, coaepxkammid 0,552 r ee B 17 1 adu-pa, KUIIUT TpU




temnepatype Ha 0,461 °C Bblme, 4eM 4HCTHI d¢up. D0ymmcKonudeckas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxkosbko atmnenrukoist C2H4(OH)2 HeoO6xoauMo 100aBUTh K 5 J1 BOJBI, YTOOBI MONYYUTh aHTH-(GPU3, 3aMeP3aI0IIHii
npu -15 °C? Kpuockonmnueckast koHctanTa Bozbl K = 1,86 °C.

155. BbraucInTh KPHOCKONIMYECKYI0O KOHCTAHTY BOABI, 3Has, uTo 11 %-HbI BomHEIH pacTBOp 3THIIOBOTO crimpra C2HSOH
KpucTayumzyercs npu -5 °C.

156. BoerurcnuTh TeMriepatypy KpuCTaJLTM3aIluu pacTBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonuueckas koncranta Boasl K = 1,86 °C.

157. PactBop, cocrosmit u3 9,2 r #oga u 100 r MeTunoBoro chnupTta 3akumaet npu 65,0 °C, a unctsiii crupt — npu 64,7 °C.
D0ymtnockonuyueckas kouctanta cnupta E = 0,84 °C. U3 ckoabKHX aTOMOB COCTOUT MOJIEKYJIa pACTBOPEHHOTO Ho1a?

158. IIpu kakoif TPHONM3UTENEHO TeMIepaType OyaeT KumeTh U Kprcraumm3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIHpPTa
C2HS5O0H B Boae? D0ymmnockonuaeckast koHcTaHTa Boasl E = 0,52, a kpuockommaeckas K = 1,86 °C.

159. KakoBa Temneparypa KurneHHs pacTBOpa HEIEKTpoauTa, coaepkamiero 3,01+1023 monekyn B J1uT-pe BOIbI?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

160. Ha cxonbko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yITNOCKOTUYEcKast KOHCTaHTa BOJBI E=0,52°C.

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

162. Haiitu crenens aucconuanuu cepoBOIOPOAHON KUCTIOTHI o niepBoi ctyrnenu B 0,1 M pacTBope, ecinu KOHCTaHTa
JIMCCOLIMALIMK AJIs 3TOM cTyneHu paBHa 1,1¢10-7.

163. Uemy paBHbI koHUeHTpauuu nonos H+ u OH™ B pactBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

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

165. Onpenenuts koHIeHTpauio nonoB OH™ B 0,01 M pactBope runpokcuga ammonust NH4OH, eciu Kauce = 1,77 < 10-5.
166. KoncranTa auccouuarmu oprodochopHoit kucinorel H3PO4 no neproii crynenu pasaa 7,11¢10-3. IIpeneOperas
JIFICCOITHAINEH 1T0 IPYTUM CTYIEHSIM, BEIYUCIUTE KOHIICHTparmio HoHoB H+ B 0,5 M pacTBOpe KHCIIOTHI.

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

1,34, 4,25 %. Beruucauts Kaucc CH3COOH f1s 3TUX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLIMALIMH HE 3aBUCUT OT
KOHIICHTPAILIMU pacTBOpa.

168. Ocmornueckoe aasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBHO 3,59+105 Ila. BeruucnuTh U30TOHUYECKUN

ko3¢ uUIIeHT 3TOTO pacTBOpa.

169. Jasnenue BomsgHoro mapa Haa pactopom 24,8 r KCI 8 100 r H20 mpu 100 °C paBHo 9,14¢104 Tla. Berauciautsb
M30TOHHYECKUH K03(DDUITHEHT, ecii AaBICHHE BOSHOTO Tapa IMpH 3Tol TeMmepatype paBHo 1,0133+105 Tla.

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xumut npu 100,184 °C. Onpenenuts H30TOHNIECKHi K03 UIHeHT.
D0yTMOCKOITMYECcKast KOHCTaHTa BOJBI E=0,52°C.

171. PactBop, coaepxkarmii 1,7 T xopuaa nuaka ZnCl2 B 250 r Bojbl, KpUcTaIU3yeTcs: pu temmepa-type -0,23 °C.
OmnpenenuTts KaXyuryocs cTenens aucconnanuy ZnCl2 B stom pactBope. Kprockonmueckas koHcTanTa Bojsl K = 1,86 °C.

172. Boansie pactBopsl kapbamuna CO(NH2)2 u xmopuna kansius CaCl2, comeprkamine B OIMHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb paCTBOPEHHOTO BEIECTBA, KUIAT PH OAHON U TOM ke Temneparype. Haiitu
KaXKyIIyrocs crerneHs quccormarnyn CaCl2 B aTom pacTtBope.

173. Beranennts kaxymyrocs creness quccormanun NaCl B 0,25 H. pactBope, eciu 3T0T pactBop npH 18 °C nmeeT Taxyro
K€ BEJTMYMHY OCMOTHUYECKOTO AaBieHus, uto u 0,44 M pactBop rimoko3sl CO6H1206.

174. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, Kpuctammusyercs npu temneparype -0,13 °C. Beruncnurthb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa Bojsl K = 1,86 °C.

175. Omnpenenuts ocmotudeckoe nasiaenue 0,01 H. pacTBopa cynbtara maraus MgSO4 npu 18 °C, ecnu kaxymasics CTEHNeHb
JIUCCOLIMAIINY 3TOTO 3JICKTPOJIUTA paBHa 66 %.

176. Ocmornueckoe pasienue 0,125 M pactBopa KBr pasno 5,63¢105 Ila mpu 25 °C. BbUUCIUTD Ka-XKYLIYIOCSI CTENIEHb
nuccounanuu KBr B aToMm pactBope.

177. BorunciuTh Kaxyulyrocs crenens auccouuanuu ximopuna kanus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r Boasl,
€CJIM 3TOT pacTBOp kpuctaumzyercs npu -2 °C. Kpunockonmueckast koH-ctanta Boabl K = 1,86 °C.

178. JaBnenue nmapa pactBopa, conepxamero 31,5 r aurpara kanpnus Ca(NO3)2 B 500 r Boxsr paBao 1903,5 ITa mpu 17 °C.
JlaBnenue mapa BoJsI IpH 3Tol TemmepaType paBHo 1937 Ila. Paccunrars ka-xymryrocs crenens gucconuanun Ca(NO3)2 B aTrom
pacTBope.

179. Ipu kakoif Temmeparype OyneT KMNeTh OJHOMOJSUIBHBIA pacTBop NaOH, ecru cteneHs ero muccoryanun paBHa 73 %?
D0yTnocKouIecKast KOHCTaHTa BOJbI E=0,52°C.

180. Omnpenenuts nainenue mnapa 0,5 %-noro BoxHoro pactsopa KOH mpu 50 °C. laBneHue mapa BOAbI IPH ITOH
temneparype paBHo 12,334 klla. Kaxymascs crenens quccounanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBHTh MOJIEKYJISIPHBIE YPaBHEHHS PEAaKIHH, KOTOPHIE BBIPAXKAIOTCA MOJICKYISIPHO-HOHHBIMH YPaBHEHHUAMH:

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

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

182. CocTaBHTh MOJIEKYJISIPHBIE U MOJICKYJISIPHO-HOHHBIC YPAaBHEHHS PEaKIMi, MPOTEKAIOINX HPH CMe-IIHBAHUH PACTBOPOB
ZnS04 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hanucats B MOJIEKYJIIPHOM M MOJIEKYJIIPHO-UOHHOM (OpMe ypaBHEHHsI PEaKIHid, MPUBOAAIIMX K 00pa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hamnncats B MONEKyJIIpHON M MOJEKYJIIPHO-HOHHOM (popMe ypaBHEHUsS peakuuii, MpUBOIILIIMX K 00pa30BaHUIO ra30oB U
CI1a0BIX AIEKTPOIUTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. HanwucaTs B MOJIEKYJIIPHOI M MOJIEKYJIIPHO-UOHHOM (OopMe YpaBHEHHs peakuuil HeHTpanu3aluuu:




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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBHTh MOJICKYJISIPHBIC YpaBHEHHS PEaKINid, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHUSIMH:

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

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

187. CocTaBHTh MOJICKYJISIPHBIC YPaBHEHHS PEaKMid, KOTOPBIC BBIPAXKAIOTCS MOJICKYJISPHO-HOHHBIMH YPaBHCHHSIMU:

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

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

188. Cwmenransl pactBopbl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCl. B kakux ciyudasx
peaKIyy MPOHIYT MPaKTHIeCKH 10 KoHna? COCTaBUTh IUIS STHX PEaKIi MOJIEKYJIIPHBIE X MOJICKYJIIPHO-HOHHBIC YPaBHEHHUS.
189. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIC YPAaBHEHHS PEAKIMH, MPOTEKAIOINX HPU CMEIINBAHUU PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBHTh MOJICKYJISIPHBIC U MOJICKYJSIPHO-HOHHBIC YPAaBHECHHS PEaKIi, MPOTEKAIOIINX IPU CMEIIMBAHUU PaCcTBOPOB
CaOHCI n HCl; Co(NO3)2 n H2S; CuSO4 u NaOH; Na2SO3 u HCl.

191. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE ypaBHEHHs peakuuil ruaponusa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3aTh peakiiuio pacTBOPOB.

192. CocTaBHTh MOJIEKYJIAIPHBIE U MOJICKYJSIPHO-HOHHBIC ypaBHeHH peakiuid ruapommsa coneir CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTp peakiuuio pacTBOPOB.

193. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJIEKYJIAPHO-MOHHBIE YpaBHEHHs peakuuil runponunsa coieir (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyro peakiuio 00Hapy>KUBAIOT PAaCTBOPHI ITHX COJIEH?

194. Kakue u3 mepedrcleHHbIX HIKE cojiel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr
(NO3)3? [lns xkax 01t u3 THIPOIU3YIOIUXCS COJICH HAMMCATh ypaBHEHHS PEaKIi THIPOIH3a B MOJICKYISPHOIl 1 HOHHO-
MOJICKYJIIpHOH (popMe (110 | cTyneHn) u yka3aTh peakiuio BOIHOTO PacTBOpa KaXKIOH COJH.

195. Kakue u3 mepedrcieHHbIX HIKe cojiel moasepratoTes ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? [l ka0 13 THIAPOIU3YIOIUXCS COJICH HamncaTh YpaBHEHHS PEaKIi THAPOIN3a B MOJICKYISIPHOH 1
MOHHO-MOJIEKYJISIpHOH (hopme (110 I cTyneHn) u ykazaTh peakuuio BOJHOTO PacTBOpa KaKI0H COJH.

196. Kakyro peaxnuio cpensl oOHapyxuBatoT pactBopbl coneit NH4ANO3, (NH4)2S, K2CO3, KC1? OTBetr noATBepInTh
peaKIHAMH.

197. Kakyro peaxuuto cpensl o0HapyxuBatoT pacTBopsl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Oter
HNOATBEPANTH PCAKIUSIMH.

198. Kakyro peaknuio cpensl 0OHapyKHBatoT BogHbIe pacTBopsl coneld (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATh PEAKIHAMH.

199. Kakyro peaxuuio cpensl ooHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBAThH
PeaKIHAMH.

200. Harmicats B MOJIEKyJIIpHOH M MOJIEKYISIpHO-MOHHOW (hopme ypaBHeHus ruaponmsa coneir NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3aTs peakiuio cpesl BOAHBIX PACTBOPOB ITHX COJICH.

201 - 214 CoCTaBUTh 3JICKTPOHHBIC YPaBHEHUS M 3aKOHYUTH YPABHEHHUS CIICIYIOIIUX PEAKIIHA:

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

H2S + H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnC12 + CI2 + H20

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

K2Cr207 + HC104 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HCI

204. KClO3 + HCl — CI2 + KCI + H20

KMnO4 + K2S03 + H2SO4 — MnSO4 + K2S04 + H20

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

205. CI2 + KOH — KCI + KCIO3 + H20

K2Cr207 + K2SO3 + H2SO4 — Cr2(S04)3 + K2S04 + H20

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

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

K2Cr207 + HClkonu. — KCI1 + CrCI3 + CI2 + H20

PbS + H202 — PbSO4 + H20

207. KCIO3 — KClO4 + KCl

KCIO3 — KCl1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn0O2 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20

H202 + PbS — PbSO4 + H20

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

H2S03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S04 + Br2 + H20




Au + HNO3 + HCl — AuCl3 + NO + H20

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

212. HgS + HNO3 + HCI — HgCI2 + S + NO + H20

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

HCIO3 — Cl02 + HC104 + H20

213. HCl1 + K2Cr207 — CI2 + CrCI3 + KCI + 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. 3aKOHYUTH YpaBHEHMS PEaKMi, yYUTHIBAs, YTO B KMCJIOH Cpeie MapraHell BoccTaHaBIMBaeTcs 10 Mn2+, B
HeHTpanbHOU 10 Mn4d+, B mienoyHoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2503 + H20 —

KMnO4 + K2S0O3 + KOH —

216. VYYuTHIBas, 9YTO XpOM BOCCTAHABIIMBACTCS IO TPEXBAIEHTHOTO COCTOSHHS, 3aKOHUUTH YPABHEHUS PEAKIHIL:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2SO4 —

K2Cr207 + KI + H2SO4 —

217. Vcxons M3 CTpOEHHS aTOMOB DJIEMEHTOB, YKa3aTh, KaKie W3 IMPHBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBUTEIISAMHU:
Zn2+, Fe2+, K+, S27. TIpuBecTr MprMephl COOTBETCTBYIOLIUX PEAKIHH.

218. Hcxons U3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, KaklMe U3 MPUBEICHHBIX HUXKE HOHOB MOTYT OBITb OKUCIIUTENSIMHU:
Al3+, Fe3+, F-, Cr6+. IIporsutiocTpupoBaTh OTBET PEAKITUSIMH.

219. Kaxue 13 npuBeJEHHBIX HUXE HOHOB MOTYT IPOSBISATh U OKUCIUTENbHbIE U BOCCTAHOBUTENbHBIE CBOMCTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT NpoHUIIOCTPUPOBATh PEAKIHSIMHU.

220. VYka3aTb, Kakue U3 MPUBEIECHHBIX HUXKE BEILECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHoBUTENsIMU: KMnO4, Zn,
F2, HCI, HC1O4. OTBeT MOTHBHPOBATD.

221. CoCTaBUTh CXEMBI IBYX raJbBAHWYECKUX DJEMEHTOB, B OJHOM M3 KOTOPBIX KEJe30 CIy>KWJIO Obl aHOIOM, a B APYTOM —
katoaoM. [IpuBecTr »1eKTpOHHBIE YPaBHEHHS PEAKLMNA, TPOTEKAIOLINX MIPU PabOoTe 311€EMEHTOB.

222. CocCTaBHTh CXEMBI JBYX TaJIbBAHHYECKUX SJIEMEHTOB, B OTHOM M3 KOTOPBHIX IIWHK — OTPHUIATENBHBIA 3JICKTPOJ], B APYTOM
— TIOJIOXKUTENBHBIA. Hammcats 31eKTpoHHbIe YpaBHEHHUS peakunii, IPOTEKAIOIINX MIPH padoTe HIICMEHTOB.

223. Paccunrats 5.71.c. TaTbBaHUYECKOTO DJIEMEHTA, COCTOSIIET0 M3 LIMHKOBOIO 3JIEKTpoa, norpyxenHoro B 0,1 M pactBop
cynbdaTa IMHKA, 1 BOAOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B TUCTHIUTUPOBAHHYO BOIY.

224. KoHuenTpannonHas ragpBaHHYeCKasl II€Th COCTaBJIEHA MarHUEBBIMHU AJIEKTPOIAaMHU, MOTPYy>KEHHBIMU B pacTBop MgSO4

Pa3HOI KOHIIEHTpaIUH:

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

Paccuuratk 3.71.C. 3TOTO dJIEMEHTA

225. BBIYMCIUTE 3.7.C. TaIbBAHUYECKOTO dJIEMEHTA

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

3Hasl, YTO PACTBOPHI ACIUMOJIAPHBI. Kakue mporiecchl MpOTEeKatoT Ha 3JEKTPoIax Mpu paboTe 3TOro 3jeMeHTa?

226. Hcnonp3oBaB Tadu. 5 [IpumoskeHus, BBIYACIATE 3.J1.C. DJIEMEHTa, COCTABICHHOTO M3 HanboJiee U HauMeHee aKTHBHOTO
METaJlIoB, HorpykeHHbIX B 0,1 M pacTBops!I ux coneil. Kakue mpomeccsl MpoTeKaroT Ha AIEKTPpoaax pu paboTe 3TOro 3iIeMeHTa?
227. O.A.c. 2IeMeHTa, COCTOSIIIEr0 U3 MEJHOIO M IIMHKOBOTO 3JIEKTPOJOB, MOTPyKeHHbIX B 1 M pacTBOpHI coneil aTux
9JIEMEHTOB, paBHa 1,1 B. I3MeHuTCs 11 3Ta BeM4KHa, eciv ucnoib3oBath 0,01 M pactBopbI? OTBET 000CHOBATS.

228. PaccunTats 3.1.C. TaIbBAHMYECKOTO IEMEHTA, COCTOSIIETO M3 aMIOMHHUECBOM U cepeOpsIHON MITaCTHHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaIoB. Kakue mpoieccs MpoTeKaloT Ha JIEKTpoaax dieMeHTa?

229. Paccunrarh NMoTEHIMAI HOPMAJIBHOTO BOJOPOJHOTO 3JIEKTPOJA, IIOTPY>KEHHOTO B: @) NUCTHUIMPOBAHHYIO BOJY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. PaccumTath 5.71.C. raJIbBAHUYECKOTO 3JIEMEHTA

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

Kaxkwe mporiecchl MpoTekaroT Ha 3JIEKTPOIaX JIEMEeHTa BO BpeMs ero paboTer?

231. Uro takoe xoppo3us MerannoB? Kaxue Buabl koppo3un Brl 3Haere? IlepeunciuTbs OCHOBHBIE METOABI 3alUThl METAILIOB
OT KOPPO3HH.

232. ITpuBecTn npuMepsl KATOJHOTO U AHOJHOTO MOKPBITHH skene3a. COCTaBUTh AIIEKTPOHHBIE YPAaBHEHHS MPOLECCOB,
MPOTEKAIOIINX ITPH HapyIICHNH [ETIOCTHOCTH MOKPBITHH B arpeCcCUBHOM cperie.

233. CocTaBUTh JIEKTPOHHBIC YPABHEHUS MIPOLIECCOB KOPPO3UH XPOMHPOBAHHOTO JKele3a B KHCIOTHOH cpele, MPOTEKAOIIIX
IPU HAPYILIEHHH TTOKPBITHS.

234, CrutaB Men ¢ HAKEJIEM HaXOMUTCS B BOJIHOHM cpeze, HaChIIICHHOH kuciaopogoM. COCTaBUTE 3JIEKTPOHHBIC ypaBHEHHUS
mporecca KOppOo3HH CIUIaBa.

235. B kakux ciyuasx UCIONB3YIOTCSI aHOJAHBIC, @ B KAKMX — KaTOIHBIE 3aIllUTHBIE MOKPHITUS? [IpuBecTu mpumeps u
COCTaBUTH JIEKTPOHHBIE YPABHEHHUS NIPOLIECCOB KOPPO3HHU, MPOTEKAIOIINX ITPU HAPYIIEHUH KATOJHOTO ¥ aHOJHOTO MOKPBITHH.

236. AFOMHHHAH CKIIeTIaH ¢ jkene3oM. Kakoil w3 MeTamioB OyAeT MoJBepraThCsi KOPPO3UH, €CIIH 3TH METAJUIBI IIOManyT B
KHCIOTHYIO cpexy? COCTaBUTh 3JIEKTPOHHBIC YPABHEHUS IIPOLIECCOB KOPPO3HH.

237. Kak npotekaeT mporecc Koppo3uH JIaTyHH (CIUIaBa MEI ¢ IIUHKOM) B arpeccuBHOl cpene? Co-CTaBUTh 3JIEKTPOHHBIE
YpaBHEHHS IIporiecca KOPPO3HH.

238. Kak mpoTtekaet mporiecc koppo3un OpoH3BI (CIUTaBa MEIU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTH dIIEKTPOHHBIE
ypaBHEHHs 3TOTO IIpollecca.




239. CocTaBUTh JIEKTPOHHBIE YPABHEHUS IIpolLlecca KOPPO3UM HHUKEITUPOBAHHOTO XKeje3a B KHCIOTHOW Cpesie B Clydae
HapyLEeHHs TTOKPBITHSI.

240. Omnoro cnasiHO ¢ cepebpom. Kakoli n3 MetamnoB OyzaeT pa3pymathesi B arpeccuBHOM cpene? Co-CTaBUTh JIEKTPOHHBIC
ypaBHEHHS Ipoliecca KOPPO3UH.

241. BbIXoa 1O TOKy IIpU MOIYYEHHH METAJUTMUECKOro KaldbLUs MPH IEKTPOIM3e pacIiaBa XJopuia Kambsius paBeH 70 %.
CKOJIBKO 3JIEKTPUYECTBA HAZO MPOIMYCTUTh YEPEe3 IEKTPOIUT, 4TOOBI moayuutsh 400 r kanbrys?

242. CKOJIBKO aITFOMHHHS MOXKHO TIOJY9IHTh NP 3JeKTposu3e paciuiaBa Al203, eciu B TedeHue 0,5 gaca mpormyckaTrb TOK
cuioit 10000 A pu Beixofe 1o ToKy 85 %? CoCTaBUTH CXeMy 3IIEKTPOIH3A.

243. IIpu paduuupoBanuu Mean TokoM 20 A 3a 4 daca Bbeimensercs 78 T Meau. PaccuuTaTh BBIXOJ MO TOKY.

244. Kaxue meramibl Heab3s MOMYYUTH 3JEKTPOJIU30M BOAHBIX pacTBOpoB coisieil? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIH3a
BOJHOTO pacTBopa (propuaa xansims CaF2 Ha yroasHOM aHOTE.

245. Onpenenutb 00beM BoAopoaa (YCIOBHS HOPMaJbHbIE), BHIAEIUBLIETOCS IPU MPONMYCKaHUU Toka cuioi 10 A B TeueHue
30 mMuHYT 4epe3 BoHBIH pacTBop xsopuaa kanust KCl. CocTaBUTh CXeMy 3JIEKTpOIN3a Ha MIIATHHOBBIX 3JIEKTPO/IAX.

246. CKOJIBKO JINTPOB KUCJIOPOJA, U3MEPEHHOTO IIPU HOPMAJIBHBIX YCIOBHUSX, BBIJECIUTCSA IPU NPOIYCKAaHUM TOKAa CHWIION 5 A B
TeueHue 2 yacoB yepe3 BoAHbli pacTBop NaOH? CocTaBUTh CXeMy JIEKTPOIIU3a.

247. CKOJIBKO BpEeMEHHU NOoTpeOyeTcsi Ha pasiiokeHrue 3 MoJiel BoJbl TOKOM cuior 20 A?

248. CocTaBHTh CXeMy JIEKTpoNn3a BogHOTro pactBopa SnCl2 ¢ ruraTHHOBEIM aHOIOM. CKOJIBKO OJIOBA BEIIEIUTCS HA KaToXE
B TO BpeMs, KaKk Ha aHoje 00pa3oBanock 44,8 11 xjopa, H3MEPEHHOTO IPH HOPMAIIBHBIX yCIOBHAX?

249. Uepes pactBop NiCl2 B Teuenue 1,5 yacoB mpomyckanu Tok cuioil 8 A. Ha ckoipko TpaMM yMEHBIIMJIACH Macca
HHKeseBoro aHoaa? CocTaBUTh CXEMY JJIEKTPOIIU3a.

250. CranmpHas netans oomieit mromaasio noBepxHoctr 0,08 M2 morpyxeHa B pacTBOP COJHM HHUKENS M MCIIOIB3YETCs Kak

karoa. [lnotHocTs Hukens 8900 kr/m3. KakoBa TonmuHa 06pa3oBaBLIETOCS HUKENEBOTO MOKPBITHS, €CII TOK criloit 3,15 A
MpOITyCKaJcs B TeueHue 42 MUHyT?

251. Yepes pactBopsl AgNO3 n Cu(NO3)2 npomycTiiii paBHBIE KOJTHYECTBA SIEKTPUIECTBA. B mepBoM cirydae Ha KaToje
BeIIEeTHIOCh 12,32 1 cepedpa. CKoIBKO TpaMMOB MM BEIIEIIIIOCH HA KaTOJIE U3 BTOPOro pacTBopa? COCTaBUTh CXEMEI
9JIEKTPOJIN3a STUX PACTBOPOB C MHEPTHBIM aHOIOM.

252. CocTaBUTh CXEMBI IEKTPOJIM3a paciuiaBa U BogHoro pacrsopa KF Ha nHepTHOM aHoze. CKOJIBKO BpEMEHH HOTpeOyeTcCs
JUTst mostyyeHus 3,9 T kanus, eciiu cuiia Toka paBHa 20 A?

253. CKOJIBKO BpeMEHH HYXKHO HPOIYCKaTh TOK CHIION 3 A uepe3 pacTBop cyibdara nuaka ZnSO4, uToObl TOKPHITH
IUTACTHHKY TuTommaapio 0,1 M2 cioeM nuHKa ToamuHoi 2,5¢10-5 M? TlnotHoCTh nnHKa 7133 Kr/M2.

254. IIpu npoxoxaeHun Toka CHJIONH 2 A depe3 pacTBOp COJIM ABYXBAJIEHTHOTO MeETajlja B TeUEHHE | yaca Ha KaTofe
BbienmIIoCh 4,194r merasuta. Haiitu atoMHy!0 Maccy MeTana.

255. Uepes pactBop xsopuaa uuHka ZnCl2 B teyenue 30 MUHYT MPOITyCKaJIM TOK, IpUYeM Ha Katone Beiaenwioch 0,25 r
uHKa. AMIepMeTp nokassiBas Tok 0,4 A. KakoBa onibka B OKa3aHHAX amriep-MeTpa?

256. CoctaBuTh cxeMy anekTpoiutndeckoro noiydenus: LiOH u3 kakoit-mu6o comm nutus. Kakoe koamdecTBo
aNeKTpudecTBa HeoOxoaumo as nomyuyernus 1 xr LiOH npu Beixone mo Toky 80 %?

257. Ipu snexrponuse Boanoro pactsopa CrCl3 tokom cuioii 4 A macca karojga yBeanuuiach Ha 16 r. CKOIbKO BpeMEHH
MPOOIDKAJICA Tpoliece 31ekTponn3a? COCTaBUTh €ro CXeMy IPH YCIIOBUH MCIIOIB30BaHNS HHEPTHOTO aHOAA.

258. BoaHsrii pacTBOp comepxut cmech katnoHoB Cu2+, Fe2+, Zn2+. B kakoii mociieioBaTeIbHOCTH OyayT
BOCCTaHABIMBATHCS 3TH MOHBI MIPH AJIEKTposu3e? B TeueHne kakoro BpeMeHH Ha/I0 MPOMyCcKaTh TOK CHIIOi 2,5 A yepes3 pacTBop,
YTOOBI BBICIUTH MO | I' yKa3aHHBIX METAJUIOB?

259. ITpu cune toka 4 A B TeueHue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo Mmeramia. Paccuurath
JJIEKTPOXUMUYECKUH SKBUBAJIECHT 3TOr0 METalIa.

260. ITpu snexrponuse pactBopa cyinbdara HUHKA Ha aHOJE 00pa3oBasoch 5,6 1 raza, HU3MEPEHHOIO MPU HOPMAabHBIX
ycnoBusx. CKOJIBKO IUHKA BBIIEIHIIOCH 3a TO ke BpeMs Ha katoje? CoCTaBUTh CXeMY JIEKTPOJIM3a Ha IIIATHHOBBIX JIEKTPOaX.
261. Uro Takoe AMCIEPCHBIE CHCTEMBI? B weMm pasmmune MexIy MOHO- M HONUANUCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiuM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS 1ouBa?

262. Yto Takoe agcopbumsa? Kak u3mMeHUTCS acopOIMOHHAs CIIOCOOHOCTD BEIIECTB IIPU APOOJICHNH KyOHMYECKHX 4YacTHI] C

JUTHHOH pebpa 5 MKM /10 9acTHI] ¢ JIHHOH pedpa 10-7 cM? OTBET MOATBEPIUTH pacueTOM CyMMapHOi moBepxHOCTH | cM3
BEIL[ECTBA.

263. PactBop (3011) KosUTOMAHOM Kamdopsl B 1 cM3 comepxut 2¢108 o0y atoro BeriecTBa. [IpuHU-Mas quameTp TI00YIIbI
paBHBIM 10-6 MM, ITOJICYUTATh OOIIYIO IOBEPXHOCTH AUCIEPTHPOBAHHOTO BEIeCTBA B 1 JT 30714,

264. UeM paznmyaroTcs 30716 U re’b? Bo3MokeH Ji mepexox u3 3011 B renb U 00paTHO? OTBET MOA-TBEPAUTH IPUMEPaMHU.
265. Uro Takoe xotoupl? B uem mpuyMHA KOaryJsMu KOJUIOUIOB?

266. Yro takoe nentuzanus koysonnos? Kak rumpokcua sxenesa (III) MoxxHO mepeBecT W3 Koaryisita B 30J1b U U3 30JI B
KOaryJsr?

267. Hamucats opMyIty KOJUIOMIHOM MHUIIEIIIBI, 0Opa3yromeiicsa IpH B3aNMOJCHCTBUN CIIIBHO pa30aBICHHBIX PACTBOPOB
AgNO3 u KCI pu Hebonbiiom u3obiTke KCl. Ykazats HOHBI, 00pa3yroliye ABOHHON 3JIEKTPUIECKHI CITOH.

268. Hanmcats GopMyiy KOJIOWIHON MHIIEIUIBI, 00pa3yromeicss Py B3aUMOJICHCTBUU CHJIBHO Pa30aBICHHBIX PacTBOPOB

AgNO3 u KCI mpu mebomsmom m30sTke AgNO3. YkazaTs HOHBI, 00pa3yromye aJcopOnHOHHYIO0 YaCTh IBOHHOTO IEKTPUIECKOTO
CIIOA.

269. Harmucate dopmyity KOJUTOMIHOH MUIIEIUIBI, 00pa3yIoIIeiics Py B3aNMOJICHCTBHU CHIIBHO pa30aBIICHHBIX PacTBOPOB
Na2Si03 u HCI npu ve6onbmom n3obiTke Na2SiO3. Yka3zaTh HOHBI, 00pa3yIoline: a) MOTSHIIUATONPEISIISTIONIINA CIIOM; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Harmucate dopmyity KOJUTOMIHOH MHUIIEIUIBI, 00pa3yoIIeiics pH B3aHMOJICHCTBHN CHIIBHO pa30aBIICHHBIX PacTBOPOB
Na2Si03 u HCI npwn ne6onbmom n3dbiTke HCl. Yka3ate nonsl, o0pasyromue TuQQy3Hyr0 4acTh JBOHHOTO JICKTPHIECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarymupyromeM aeiictsun »iexrpoiantoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Oosblee BO3ACHCTBHE Ha KOATYJISLUIO KOJUIOUA0B? OTBET MOTUBUPOBATS.




272. Uro Takoe mopor xoarymsnuu? Kax on Oyner usmenarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OtBeT MOTUBHPOBATS.
273. Kak mMoxHO cTabunusupoBath aucriepcHble cucteMbl? Uto Takoe crabunuzatop? Kakue BuAbI cTabmimM3anuu
JICTIEPCHBIX cucTeM Brl 3Haete? UTo Takoe 3amIUTHRIC KOJUIOMIB! M B YeM MEXaHH3M HX ACHCTBUSI?

274. Uro mpousoiinet, ecau k 30mo Fe(OH)3 mpunnts pactBop Na2SO4? M3meHuTCS I pe3yabTaT, €CIH K 300
NpeBapUTEIbHO 100aBUTH PacTBOP KpaxMana? OTBET MOTUBHUPOBATD.

275. B nBe xon6s! ¢ 301eM MnO2 npunmunu cienyromue pactBopsl: B epByto NaCl, Bo BTopylo — CHa-4ajia pacTBOp MbIIa, a
3arem NaCl. Uro nponsoiiner B kaxkmoi komoe? OTBeT MOTHBHPOBATE.

276. Uro mpousoiiaeT mpu cnuBaHUU KoouaHbIX pacTBopoB AgCl (crabunmmsatop — KCI) u Fe(OH)3 (crabunuzatop —
FeCl3)? OTBet noaTBepaANTh HOpMyIaMH KOJUTOUIHBIX MUTIEII.

277. UTo mpou30HeT NpH CIMBAHWU KOJUIOMIHBIX pacTBopoB H2Si03 (cradbmmmsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeClI3)? OtBer moaTBepauTh GOPMYITAMHU KOJIIOUIHBIX MULIEIII.

278. OT yero 3aBUCHUT aJcOpOLKs Ta30B U MApOB Ha MOBEPXHOCTU TBEpAbIX Tes? UTo Takoe ruapoduibHble U THIAPOPOOHBIE
azicopOentsl? HazBaTh BakHEHIINE acOPOCHTEL.

279. OTrume pacTBOPOB OT AWCIIEPCHBIX cucTeM. McTuHHEIE M KoyutonaHble pacTBOphl. MoxeT i NaCl o6pa3oBsIBaTh
UCTUHHBIE U KOJIOMJHbIE PacTBOPBI? OTBET MOTUBHPOBATE.

280. Yro takoe copOiusa? Xemocopoiusa? HamucaTh ypaBHEHHs XeMOCOPOIIMOHHBIX mpolieccoB momtomeHus CO2 Bomoit u
OKCHJIOM KaJIBITHS, a TAKKe ITOTJIOMIECHNUS aMMHaKa BOJIOH.

281. VYkaxure, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS MOJIHMITHIIEH MO MPOUCXOXKACHHUIO, XUMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHHI0. HanummuTe ypaBHeHHE MOTy4eHHs MONUATHICHA, YKaXKUTe MOHOMED U METOJ
HONTy4YeHus noauMepa. MoxKeT a1 MONUATUIIEH UMETh aTakTh4eckoe cTpoeHne? OTBeT MoTuBHpyiite. Kak ucnonssyercs
HOJMATUIIEH?

282. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTMCTHPOJI IO MPOUCXOXKICHUIO, XUMHUECKOil mpupone, Gopme
MAaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarpeBaHHI0. HanumuTe ypaBHEHUE NOTy4€HHUs TOTUCTUPOIA, YKaXKUTE MOHOMEP U METOJ
noydeHus noanMepa. Kakoe ctpoeHne — crepeoperysipHoe WIIH HeperyispHoe — IMeeT nonuctupoi? OTBeT MoTuBHpyiiTe. Kak
HCTIONB3YeTCS TTOJTUCTUPOT?

283. YkaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS MOJMXJIOPBHHUI IO MPOUCXOXKICHHUIO, XMMUUECKOH mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHHUIO K HarpeBaHH10. HanummTe ypaBHEHNE MOTy4Y€HHs OIUXJIOPBUHUIIA, YKaXKUTE MOHOMED U METO],
noydeHns noanMepa. K kakiuM nonmmmepam — aTaKTHYECKIM MITH H30TaKTHYECKUM — OTHOCHUTCS 3TOT nonmmep? OTBeT
MoTHBHpY#Te. Kak ncronap3yercs MoIuXI0pBUHHAI?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCSI MONMMETHIIAKPUIIAT IO MPOMCXOKIEHUIO, XU-MUYECKOH MpHpoe,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHHUS TOTUMETHIIAKPIIIaTa, YKAKUTE MOHOMEP
U METOJ TOJTydeHus moiauMepa. Kakoe CTpoeHne — CTepeoperyspHOe HiIH HEPETyIIIpHOE — UMeeT 3TOT moiumep? OTBeT
MoTuBHUpYiiTe. Kak ucnons3yercs nonuMeTHaIaKkpuiaT?

285. VkaxkuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUAKPUIOHUTPUII MO MPOUCXOKACHHUIO, XMMUYECKOH MPHUPOJE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHNS TOTHAKPIIIOHITPIIIA, YKAXKATE MOHOMEDP
U METOJ MoTyueHus noaumepa. K xakum nommuMepam — KapOOLEHBIM HITH TeTePOIETHBIM — OTHOCUTCS HONMUAKPUIOHUTPIUII?

OtBet MoTuBHpYiiTe. Kak ncrnomnp3yeTcs NOIUaKpUIOHUTPHII?

286. VYxaknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS OyTaIMEHOBHIH KaydyK IT0 MPOHUCXOXKICHUIO, XUMHIECKON HpHpoe,
(hopMe MaKpOMOJIEKYJ, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamummire ypaBHeHHE TOTydeHUS OyTaqUeHOBOTO KaydyKa, yKaKUTe
MOHOMEp U METOJ| MOTy4eHHUs nomuMepa. MimeeT nu 3T0oT nomumMep Iuc- u Tpanc-¢popmelr? OTBeT MoTUBUpYHTE. Kak Hcnonb3yercs
OyTasMeHOBBIH KaydyK?

287. VYxkaxwure, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaIueH-CTHPOJIFHBIA KaydyK IO MPOUCXOKACHHIO, XHUMUYIECKOH
npupoje, hopMe MaKpOMOJIEKYJI, [0 OTHOIIEHHUIO K HarpeBaHHuio. HanmimuTe ypaBHeHNE OTy4eHHs OyTaAueH-CTUPOIBHOTO
KayudyKa, yKa)KUTe€ MOHOMEPBI U METOJ MoITydeHus noauMepa. K kakuM nomuMepam — aTaKTHYECKUM MM U30TaKTUYECKUM —
oTHOcHTCS 3TOT nonmumep? OTBeT MoTHBHpYiiTe. Kak ucrons3yercst OyTaIueH-CTHPOIBHBIN KayayK?

288. VYkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaqueH-HUTPHWIBHBIN KaydyK IO MPOHUCXOXKICHUIO, XUMHIECKOI
npupoje, GopMe MaKpOMOJIEKyJI, 0 OTHOIIEHUIO K HarpeBaHHI0. HanuimTte ypaBHeHHe OTy4eHHs OyTaaueH-HUTPUIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ TOJTy4deHus nonumepa. Kakoe cTpoeHne — CTepeoperynspHOE UM HEPETYIIIPHOE — UMEET
stot nosmmep? OTBeT MoTHBHpYHTE. Kak mcronp3yercs OyTaaieH-HUTPUIBHBIN KaydyK?

289. Ykaxure, K KAKOMY BHIY IOJIUMEPOB OTHOCHTCS (heHoI(OopManbIeruaHasl CMOJA 10 MPOUCXOXKICHUIO, XUMHIECKOI
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHUIO K HarpeBaHuio. Hanmiure ypaBHeHue nonydeHus GpeHospopManbaeruHon
CMOJTBI, YK)KHTE MOHOMEPHI I METO/] ITOTy4eHHs ommepa. K kakum monrmepaM — KapOOIETTHBIM HITH TETEPOLIETTHBIM —
otHOcHTCs 3TOT nonmumep? OTBeT MoTHBHpY#Te. Kak ucnons3yercs ¢peHondopmanpaernaaas cMoia?

290. VYkaxkuTe, K KAKOMY BHJY NOJMMEPOB OTHOCHUTCS MONMATHICHTEpedTaNaT Mo MPOUCXOKICHHUIO, XMMHUYECKON npupoae,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHuio. Hanuimmre ypaBHeHHE MOTydeHUS HOJIMATHICHTEpe(TaNaTa, yKasKUTE
MOHOMEPHI 1 METOJI MTOYyYeHHUs TIomuMepa. FIMeeT v 3TOT mosmMep muc- u Tpanc-¢popmbl? OTBeT MoTHBUpYiiTE. Kak
UCTIONB3YeTCs MOMMITHICHTepedTamaT?

291. VkaxuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHTCSI HEHIIOH MO MPOMCXOXKJICHUIO, XUMUUYECKON Mpupoje, popme
MaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHHI0. HanummmTe ypaBHeHNE MOITyYeHHs HEHIIOHA, YKOKUTE MOHOMED M METOJT
nonydeHus noanMepa. K kakimM monmmepam — KapOOIEITHBIM HITH TeTepPOIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
MoTtuBHupyiite. Kak ucrnonssyercss HeHiIoH?

292. VKakUTE, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS MONUTETPA(YTOPITHIIEH MO MPOUCXOKICHUIO, XUMHIECKOH MPHUPOJIE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHIE OTyYeHUS TOTUTETPA(TOPITHICHA, YKAKHITE
MOHOMEp U METOJ MOIy4eHHUs MoauMepa. MoxKeT 1 3TOT MOTHMep UMEeTh aTakThdeckoe cTrpoeHue? OTeeT MoTuBHpyiiTe. Kak
UCIIONB3YeTCs MONUTETPadTOPITHIECH?

293. VYxaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS HOJMMETHIMETAKPHIAT TI0 ITPOUCXOXKICHNI0, XUMHUYECKOH MPUPOJIE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamummire ypaBHEHHE TOTyYeHUS OIUMETIIIMETaKpHIIaTa, yKaKUTe
MOHOMEp U METOJ MoTyueHus noauMepa. K kakiuM nonumepam — aTaKTHYECKUM HITH U30TaKTHUECKIM — OTHOCHUTCS 3TOT MonuMep?




OtBet MoTuBHpYiiTe. Kak ncrnonp3yercs moaruMeTHIMeTaKkpuiaT?

294. VYKakuTe, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS MOJMBHHUIIAIETAT IO IPOMCXOKICHUIO, XUMHUYECKON MpUpoe, popme
MaKpOMOJIEKYJI, IT0 OTHOIICHHUIO K HarpeBaHHI0. HanmmuTe ypaBHEHNE MMO-JTyYeHNUS MTOTUBUHIIIAIIETATA, YKAXKUTE MOHOMED H

METO]] oIy4eHus nonmumepa. Kaxoe crpoeHne — crepeoperyispHOe WK HeperyasipHoe — uMeeT 3ToT nonumep? OTBeT
MoTuBHUpyiiTe. Kak ucrnonp3yercs NoNMBUHUIALETAT?

295. VYkakuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS KaIllPOH IO IPOUCXOXKACHHIO, XMMUYECKOW mpupoe, hopme
MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHuio. KakiMu MeTomaMu MOKHO HONY4YHTh KanpoH? HannmmTe ypaBHEHUS TOTyIeHHS
3TOTO MOJNIUMEPA, YKaXHUTe MOHOMEpPHI. K KakiM mosmmepam — KapOOIEeTHBIM MITH F'eTepPOIEITHBIM — OTHOCHTCS KarpoH?

296. VYKakuTe, K KAKOMY BHIY IOJMMEPOB OTHOCHTCS PE3WHA TI0 MPOHMCXOXKICHUIO, XUMHYECKON NpHU-poze, hopme
MaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HATPEBAHUIO. Y KAXXHUTE MOHOMED M METOJI IOJTyIeHHS pe3NHEL. UeM pe3rHa OTIandaeTcs OT
36onnTa? Kak ucnomne3yrorces pesnHa 1 300HAT?

297. Kakue pazHOBHIHOCTH MOJMM30NpeHa cymecTByoT? K KakuM BHJaM MOJMMEPOB OHU OTHOCSITCS IO MPOUCXOXKIEHHIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOLICHHIO K HarpeBaHuio? Hamummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBHIHOCTEH TOJMH30IIPEHA,
yKa)XHTe MOHOMEpHI. Kak NCTIonbp3yeTcs MOMMH30IpeH?

298. Uro Takoe moiuamMuaHble cMonbl? Kakie pa3HOBUAHOCTU MONMHAMHUIHBIX CMOJ CYIIECTBYIOT? YKaXHTE, K KAKOMY BHUIY
MOJIMMEPOB OHH OTHOCSITCS IO TIPOUCXOXKACHHUIO, XUMUYECKON MPHUpPOo/Ie, HopMe MaKPOMOJICKYJI, TI0 OTHOLICHHUIO K HATPEBAHUIO.
Harmmure ypaBHEHUS MOTyYSHUS TOTHAMHUIHBIX CMOJ, YKOKUTE MOHOMEPHI. Kak HCTIONIB3yIOTCS OIMAaMHIHEIE CMOJIBI?

299. Kaxue Bunpl kaydyka cymiecTByror? K kakoMy Buay MOJIMMEPOB OHM OTHOCSTCS IO IPOUCXOKICHUIO, XUMUUYECKOU
npupoze, GopmMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBanuio? Hanuiure ypaBHEHHS CHHTE3a Pa3HBIX BUAOB KayuyKa, YKaXKUTE
MoOHOMepbl. Kak ucnonbs3ytoTes 3Tu noauMepsl?

300. [epeuncnure KapOOLETHBIE TTOIUMEPHI, TIOIYYeHHBIE METOJIOM TOJIMMEPU3aIlK, HE COJep Kallie B OCHOBHOU IIeTIH
KpaTHBIX cBsA3ell. Hanmummre ypaBHEHHS UX MOTy4eHHUS, YKaXKUTe MOHOMEpHI. Kakue U3 3TUX MOIMMEpOB MOTYT UMETh
aTaktuueckoe crpoerne? OTBET MOTHUBUpYIITE.

301. Uro takoe pH-unpukarops? Kakue unaukatops! Bel 3HaeTe? IlpucyTcTBHe KakuX HOHOB B PacTBOPE MOXHO
00HAPY>XUTH TP TOMOIIN HHANKaTOpOB? [TpuBecTH mpuMepsI.
302. B nate npoOupok, comepkamux pacTBopsl xinopunos Hatpus, meau (II), 6apus, amomunus u xenesza (I1I), nobasmin

pactBop KOH. Yka3arh B Kaknx IMEHHO IPOOHPKAX HAXOSATCS PACTBOPBI 3THX COJIEH, eciu B 1-i MpoOHpKe BBINAT 0ca oK 0esIoro
1BETa, B 4-if — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-if ocanka He 00pa3oBaiock. [Ipy MOMOIIY KaKOTO peareHTa MO>KHO
OIIPEIETUTh COCTAB COAEPKHUMOTro0 2-if 1 3-1 mpobupok? OTBET NOATBEPAUTH yPABHEHUSAMH PEaKIU B MOJICKYISIPHOII U HOHHO-
MOJICKYJIIpHOH (hopMe.

303. B msaTh IpoOUpOK, copeprKaIluX pacTBOPHI XJIOPHIOB Kajus, aMMOHUs, MarHus, xene3a (I1) n xanbims, 100aBuiIn
pactBop NaOH. Yka3aTs B KaknX IMEHHO IIPOOHUPKAX HAXOAATCS JaHHbIE CONU, €CIIH B 1-1 IpOOUpPKE BHINAN 0CaIOK 3€JICHOBATOTO
1BeTa, BO 2-i 1 4-i1 — Oenoro 1BeTa, MpuueM BO 2-i OH pacTBOPHIICS NMPH pa30aBIeHUH BOAOM, a B 3-i 1 5-1 mpoOupkax ocaaka He
o0pa3oBanock. Kak MOXHO OIpeenTh cocTaB pacTBOPOB B 3-i 1 5-# nmpobupkax? OTBET MOATBEPIUTh YPABHEHUAMH PEAKLIUH B
MOJIEKYJIIPHOI 1 MOHHO-MOJIEKYJISIpHOU (hopme.

304. Yka3aTh Ba XUMHYECKHX PEaKTHBA, MPU MOMOIIN KOTOPBIX MOXHO Pa3IMYUTh PACTBOPHI XJIOPHUIOB MArHUs, KadbLUsl U
Gapust. Hanmcats B MOJEKy JISIpHOW M HOHHO-MOJIEKYJSIPHON (popMe ypaBHEHUS pPeaKUnii, TPOTEKAIOLIMX MEK/Ty 3THMH PEeaKTHBaMHU
U KaXJ10M U3 conel.

305. ITpy moMoImy KakuX XHMHYECKHX PEaKTHBOB MOXKHO Pa3lNYUTh CIEIYIOMNE COSAUHECHUS HATpHA: KapOOHAT, XIOPHUL,
cynbdar, pocdat u ruapokcu HaTpus. Hamucate ypaBHEeHUs peakuuil B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJISIpHOH (opme.
306. [Ipy moMoImM KaKoro yHHBEPCAIEHOTO PEAKTHBA MOXKHO ONPEAEINNTh, B KAKOM U3 ISATH HPOOUPOK HAXOMATCS PACTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hamucarts ypaBHEHHsI peaKifii B MOJIEKYJISIPHOW U HOHHO-MOJIEKYJIIPHOH opMe U yKa3aTh
I[BET OCAIKOB.

307. Harmmcath xuMudeckrie (OpMyIIbl BEIIECTB, HAXOIAIUXCS B 3-X Kosbax, eciu: 1) pacTBOPBI OKPAIIMBAIOT IIIaMs
TOPEJIKA B (PMOJICTOBBIN I[BET; 2) Tipy npriuBanuu pactBopa AgNO3 B oOpasnax u3 1-i u 3-if K010 BbITIATT TBOPOKUCTHIN 0CATOK
6eroro 1BeTa, a B 0bpasue u3 2-it koa0sI — jkenToro 1Bera; 3) npu gobdasnernu H2SO4 B o6pasiie u3 3-# KoyObI IPOU30IILIO
OypHoe BbIJIeIeHHe a3000pa3HOro BEIECTBa, KOTOPOe BbI3BasI0 oMyTHeHHE pacTBopa Ca(OH)2. OTBeT NoATBEpIUTD
YPaBHEHHSMH COOTBETCTBYIOIINX PEaKUUIl B MOJICKYJIIPHON W HOHHO-MOJICKYJISIpHOU (opme.

308. ITpn moMomM KakWX KadeCTBEHHBIX PEAaKIHMl MOXKHO pa3NuuuTh 2 MUHepalbHBIX ynooperns (NH4)2S04 u KC1? Otser
HOATBEPANUTH YPABHEHUSMH COOTBETCTBYIOIIUX PEAKUUI B MOJICKYISIPHON U HOHHO-MOJIEKYJIIPHOH (popMe, yka3aTh I[BET OCAIKOB.
309. Harnmcath xuMudeckre (OpMyIIbl BEIIECTB, HAXOIAIUXCS B 3-X Koibax, eciu: 1) pacTBOp OKpaIlMBaeT Ijiamsi TOPEIKA B

(uonetoBsIi mBeT (00pa3ipl U3 KoNo 1-i u 2-i) n sxenThiid (00paser u3 3-i KoyIObl); 2) py NprwMBaHuK pacTBopa AgNO3 B
obpasrie u3 koaOsr No2 BBITIaT TBOPOXKUCTEIN 0cafok 6eroro 1BeTa; 3) npu nobasneruu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
KoJ0 BhINagaeT Oelnblii ocanok; 4) npu godasinenun H2SO4 usmenenuii He npoucxoaut. OTBET MOATBEPAUTH YPaBHEHUSIMHU
COOTBETCTBYIOIIUX PEAKIHUIT B MOJICKYJIIPHON M HOHHO-MOJICKYJISIpHOH (opme.

310. Kak npu momomy BoAs! M a30THOM KWCIIOTHI PACIO3HATH YETHIPE IOPOIKa — COMy, Mel, cyibdaT Hatpus u runc? OTBeT
HOATBEPANUTH YPABHEHUAMH PEaKLUi B MOJICKYJISIPHOI U HOHHO-MOJIEKyIISpHOI hopme.
311. B ueTbIpex makerax cozepikarcs CIEyIOLIME BELIECTBA: CyNb(aT aIIOMUHUS, HUTPAT Oapus, XJIOPUI aMMOHUS, CyIb(UT

Hatpus. Vcrons3ys pacTBOP TMAPOKCHAA KU M OTKPBITHIA MM CyJb(aT alfOMHHIS, OOHAPYKHUTh BCE OCTAIFHBIC BEIECTRA.

OTBeT MOATBEPAUTS YPAaBHEHUAMH PEaKunii B MOJICKYJIIPHON M HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak mpu momoum nepmanranata kanusgs KMnO4 MoxHO pazinuuuth: a) cyibdatel sxene3a (II) u (II1); 6) HUTpaT U HUTPUT
kanua? OTBET NOATBEPAUTH YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

313. Kak npu momomun muxpomara kanust K2Cr207 MoxHO pa3nnunTh: a) cynbdats! sxenesa (II) u (II1); 6) autpar u HUTpUT
kanua? OTBEeT HOATBEPAUTH YPABHEHUSIMH BO3MOXHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

314. B tpex GaHkax 0e3 3THKETOK HAaXOZATCS CIEIYIOIIME BEIIECTBA: Cynb(ar HaTpus, cyab(UT HATpus, Cyab(ua HaTpus.
Kax, mMest B CBOeM pacIiopspKEeHHH JIMIIH OJIFH PeakTHB (Kakoi?), y3HaTh, I/ie Kakasi cojib HaxoauTcs? Hammcats ypaBHEHUS

PEaKIuu MEXIY PEaKTHBOM H KaXKIOH U3 CoJel B MOJNEKYIAPHON 1 HOHHO-MOJEKYJISIPHOH (opme.

315. Kak mpu momomm ruipokcuia HaTpusi, HUTpaTa cepedpa u xjopuna 6apus onpenesnTh, Kakoe U3 yaoOpeHuid — cyabdar




aMMOHUS, HUTPAT HATPHs, XJIOPUA aMMOHUS — MPEACTaBIAET co00it ncciaeayemslil oopasen ynoopenus? OTBET HOSCHUTD
YPaBHEHHUSMH PEaKiuii B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKa3aHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

31e6. Kak npu momomy ruipokcuia HaTpHs, HUTparta cepedpa u KapOoHaTa HATPHUs ONPEIeTINTh, Kakoe M3 yIOOpeHH —
HHUTPAT Kb, GochaT aMMOHUS, XITOPH] KU — MIPEACTaBIsIeT co00i neciueryeMslil oopasen ynooperus? OTBeT HOACHUTD
ypaBHEHHAMH peakuuil B MOJIEKyIIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00Pa30BaABIIMXCS OCAIKOB.

317. Kax npu nmomomy ruipokcuia HaTpusl, HATpaTa cepedpa U COJISTHON KUCIOTHI OIPENCIIUTh, KAKOE M3 YHO0OpEeHHH —
HHUTPAT aMMOHHS, KapOOHAT Kamist, pocdat Kaus — mpeAcTaBiIseT codoit odpaser ynoopernsn? OTBET MOSICHUTH YPaBHEHUSIMHI
peakuuii B MOJIEKYJIIPHONH 1 HOHHO-MOJIEKYJIAPHOH (opMe ¢ yKa3aHHEM LBETa 00pa30BaBIINXCS OCAIKOB.

318. IIpu oMol KaKMX Ka4eCTBEHHBIX PEaKIMi MOXKHO MOATBEpPIUTh cocTaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?
Harmmcats ypaBHEHHS COOTBETCTBYIOIIUX PEAKIIMHA B MOJICKYJISIPHOM M HOHHO-MOJIEKYJIIpHOI hopme.
319. HasBare Hamboiee BaxKHBIC COJH JKele3a M yKa3aTh MX MPaKTHYECKoe 3Ha4deHHe. [Ipu MOMOIM KaKuX peaxiuii MOXKHO

oOHapy>xuTh npucytctBre nonos xenesa (II) u (III) B pactBope? OTBET NOA-TBEPAUTH YPAaBHEHUSIMU PEAKIUN B MOJIEKYJISIPHON U
HMOHHO-MOJIEKYJISIPHOH (opMme.

320. ITpn moMomy KakWX KadecTBEHHBIX PEaKIMil MOXKHO ITOATBEPIUTH cocTaB Tpex BemecT: K3PO4, Na2CO3, BaCl2?
Hanucats ypaBHEHHUsI COOTBETCTBYIOIIUX PEAKLUIl B MOJICKYISIPHOM X HOHHO-MOJIEKYJIIPHOH (opme.

HaumenoBanue 1abopaTopHBIX paboT

CKOpOCTh XUMHUYECKHX PEaKnil 1 XUMHUUECKOE PABHOBECHE
Peakuuu B pacTBOpax 31€KTPOIUTOB

Peaxiiu okuCI€HHA-BOCCTaHOBICHUS

Bompocs! 1 mpoBeieHns MPOMEXyTOUHOH arTecTaru B popme sx3amena (UK):

1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHHs MAacChl U dHEPIHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOLLIECHUH, 3aKOH SKBUBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XHUMHH: 3aKOH OOBEMHBIX OTHOIICHWH, 3aKOH ABOTaJpo M €T0 CIEICTBHSL. METOIBI OIpereIeHHs
MOJIEKYJIIPHBIX Macc ra3os.

3. [lepuoanueckuii 3akoH u nepuoauueckas cucrema J{.1. Menneneesa. [lepuoasl, rpynnsl U MOA-TPYIIIBI TEPUOIUYECKOI
cucteMbl. CBs3b CTPOEHUS aTOMA C MIOJIOKEHUEM JIEMEHTOB B IEPUOANYECKON CHCTEME.

4. Crpoenue aroma. Iloctynarsl bopa.

5. KBanToBbIe uncia, ux GU3MYECKUil CMBICI.

6. DNeKTpOHHAsE OpOUTaNb U «KBaHTOBas stuciikay. [Ipuniun IMaymu. [IpaBumo XyHza.

7. CemelicTBa s-, p-, d- i f- 37JeMEHTOB B MEPHOANIECKON CHCTEME 3JIEMEHTOB. DJIEKTPOHHBIE (OPMYIBI HJIEMEHTOB.
8. 3aBUCHMOCTH CBOIICTB aTOMOB OT CTPOEHHS MX HJICKTPOHHBIX 00070YeK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K
9JIEKTPOHY.

9. THIIBI XUMAYECKOM CBSI3HM, UX OCOOECHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKHU.

11. KoBaneHntHas xuMuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTOl BaJIEHTHBIX CBS3EH.

12. Crioco0b1 00pa3oBaHusI KOBAJICHTHOH XHMMHYECKOU CBS3H.

13. I'mOpuan3anys aTOMHBIX 3JIEKTPOHHBIX OpOuTaneil n e€ BHUIBIL.

14. IMonsspHOCTH XUMHYECKOIT CBSI3H. DIEKTPUYECKUII MOMEHT JUIOIS MOJEKYIIbI.

15. Honnas cBs3b, e€ ocobenHocTH. CTeneHb HOHHOCTU CBSI3H.

16. BopoponHas cBs3b, €€ 0COOCHHOCTH W BIUSIHHE Ha CBOWCTBA BEIICCTB.

17. Tepmoxumusi, ee OCHOBHBIE OlpefeneHus. 3akoH ['ecca u ero cieacrsue.

18. BHyTpeHHsIs1 Heprus U SHTaNbNUs. JHepreTuueckue 3(P(GeKTbl XUMUIECKUX MPOLIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHME BellecTBa. BeposSTHOCTb COCTOSHUS CUCTEMBI U SHTPOIHS.

20. HanpaBiieHHOCTh caMOITPOU3BOJIBHOTO MPOTEKAHUS XUMHUYECKUX peakimid. JHeprus [mdOca.

21. Xumudeckass KiHeTHKa. CKOPOCTh XMMHUYECKHX Peakuuil B TOMOTEHHOIl M TeTepOreHHOI cucTeMe.

22. BnusiHue npupoipl pearupyromux BeIecTB U TEMIIEPATyphl HA CKOPOCTh XUMHUYECKOH PEeaKiuu.

23. BnusiHue xaranuzaTopa Ha CKOPOCTh XMMHUYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTajau3aTopa.

24. OO6parnMele 1 HEOOpATUMBIC XUMHIECKHE PEAKINH. XUMHIECKOe PaBHOBECHE.

25. CwMmernienue xumudeckoro paBHoBecus. [Ipunuumn Jle-1latense.

26. Bopna, €€ ¢usuueckue cBoicTBa. JlmarpaMma COCTOSIHUSI BOJIBI.

27. AHOMaNbHBIE CBOMCTBA BOJIBI, X MPUYMHA U POJb B MPUPOJIE.

28. PactBopel. ['mapatnas Teopus .M. Menneneesa. TernoBsie 3¢ dekTs pacTBOpeHusI.

29. PacTBopuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpUMOCTD Ta30B B JKHUIKOCTSIX.

31. KoHueHTpanus pacTBopos, €€ BUABL

32. OcmMoc, ocMOTHYECKOE JIaBlieHHe pacTBOpoB. 3akoH BauT — ['odda 1y pacTBOPOB HEINEKTPOIUTOB U IEKTPOJIUTOB.
33. IToHnxeHue naBiieHHUs] HACBILIEHHOTO Mapa PacTBOPUTENS Hal pacTBOpoM. 3akoH Payis mist pacTBOPOB HERIEKTPOJIUTOB
1 3JIEKTPOJIUTOB.

34. INoBeIIeHNE TEMIEpaTyphl KUIICHUS PAaCTBOPOB. 3aKkoH Payist 11 pacTBOPOB HEIEKTPOIUTOB U 3JIEKTPOIIUTOB.
35. [ToHnmxeHue Temmneparypbl KpUCTaJUIN3ALMKU pacTBopa. 3akoH Payiis 11 pacTBOPOB HERJIEKTPO-JINTOB U DJIEKTPOJIHUTOB.
36. Teopust >1EKTPOIIMTUIECKON TUCCOLIMAIIUH.

37. IMpumennmocts 3akoHOB BanTt — I'odda u Payns x pacTBopam 3JI€KTPOIHTOB.

38. CnaOble 3JIEKTPONIUTHI, UX AUccoUManus. 3akoH pazbasieHus OcTBaibaa.




39. CunpHbIe MEKTPOIUTHI, UX TUCCOIUANMUSL. AKTUBHOCTh HOHOB.

40. Peakiinn moHHOTO OOMEHa B pacTBOPaxX AIICKTPOJHMTOB. Y CIOBHS HEOOPATHMOCTH PEaKIIH.

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

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

43. I'maponus, ero KONM4YeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTb THAPOJIHM3a OT KOHLUEHTPALMU W TeMIepaTypbl pacTBOpa.
44. I'uaponus coneit u ero BUABI (Ha IpUMepe YPaBHEHUN THIPOJIM3a COOTBETCTBYIOIIMX COJICH).

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

46. JlucniepcHbIe CUCTEMBI, UX KIacCU(HUKAIHMS IO CTENeHH AucnepcHOCTH. CBOOOAHO- U CBA3HOJHUCIEPCHBIE CUCTEMBI.
47. Y CTOWYHNBOCTD AUCIEPCHBIX CHCTEM. DaKTOpPhI CTAOMIM3ALUH AUCIIEPCHBIX CUCTEM.

48. CopOrust 1 €€ BHUIIBL.

49. Komnmonmaere pactBopsl. CTpoeHHE KOTOUAHON MHUIEIUIBL.

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

51. THUNbl OKMCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLUI.

52. Peaxuun oxucnenus. Baxueilinne BocCTaHOBUTEIH.

53. Peakniuu BoccranoBieHus. BaxkHeHIIINE OKMCIUTEIH.

54. OKHCIUTENbHO-BOCCTAHOBUTEIbHASL IBOMCTBEHHOCTb.

55. DNEeKTPOXUMUYECKUE CHCTEMBI. DJIEKTPOAHBIE MOTEHIMAbI U PAJ HANPSKEHUH METaJIOB.

56. Kopposust meTanioB u ee BUIBL.

57. MeTo/1bl 3alUTHl OT KOPPO3UH METAJUIOB.

8. [NonsTne xumMudeckoil uneHTuGuKkanuy. KadecTBeHHbIC peaKkii Ha MOHBI.

59. CocrapiieHre YpaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIMH, peakiuii HOHHOTO OOMEHa, THIPOJIn3a COJEH.

6.2. Tembl NCHbMEHHBIX PadoOT

KoHTpomnbHas paboTa CTyI€HTOB 3a04HOM (POPMBI O0yICHHS

KonTpomnbHas pabota Ha TeMy «XHMMHYECKUE pacdeThl». L{enbio BEITOTHEHUS KOHTPOJIBEHOM pabOTHI SBIISIETCS 3aKpeIUIeHHEe
TEOPETHUYECKHIX 3HAHUI, BRIHOCHMBIX Ha CAMOCTOSITEJIFHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CHEIIHATIBHBIC Pa3/IeIIb
JUCHUIUTUHBL.

Bemmonusercs KP crynenToM MHAMBUIYaIbHO 110 PYKOBOJCTBOM IIPENOIABATENS BO BHEAY TUTOPHOE BPEMSI, CAMOCTOSITENBHO.
Cpok crauu 3aKOHUYEHHOH pabOoTHI Ha IPOBEPKY PYKOBOAUTEIIO YKA3bIBACTCs B 3a7aHnu. [ocie mpoBepku U TOpaObOTKH YKa3aHHBIX
3ameuaHuil, pabora 3ammimaercs. [Ipu MomoKUTETHON OLCHKE BBITOTHEHHON CTYICHTOM paboTe Ha TUTYIBHOM JIUCTE pabOTHI
CTaBUTCH - "3aUTeHO".

6.3. @oH/I O1IEHOYHBIX CPEICTB

ypOBeHI) C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ B paMKax I/I3yqaeM0171 JAUCHUIUIAHBI Y CTYICHTOB 3a09HOM (bOpMI)I O6y‘ICHI/I$[
OILICHUBACTCA I10 IATHOAIIILHOMN mIKajie, OHEHKaMHU - OTJIMYHO, XOPOIIO, YIOBJICTBOPUTCIHLHO U HEYAOBJICTBOPUTEIIBHO.

ITpumep cTpyKTYpHI GOPMHUPOBAHHUS OIICHKH J1a00paTOpHON pabOTHI
HammMenoBanme nmokasarens Bamst

WutepBan 6annoB 3a mokazarenb, OT - 10 IlomydeHo
1. IIpenBapurenpHas MOAroTOBKAa K J1abopaTopHOW paboTe
2. 'paMOTHOCTD M3JIOKEHUS U Ka4eCTBO O(GOPMICHHS pabOTHI
3. CooTBEeTCTBHE METOAWKH PAOOTHI CTAHAAPTHON METOIUKE HKCIECPHMEHTA
4. IIpaBUNBbHOCT BBIMOJHEHHBIX PacyeToB U Ipaduyeckoi yacTu.
5. OOOCHOBaHHOCTH W JTOKa3aTEIFHOCTH BBIBOJIOB
6.0TBeTHI Ha yCTHBIC BOMPOCHI (3amuTa paboThI)
HUTOI'OBAS OLIEHKA, 6ann

Kputepun oneHku: - 1abopatopHas paboTa CUMTAETCs YCHENIHO CAAHHON, €CIIH 110 UTOTaM OLCHHU-BAHUS CTYAEHT HaOpa u
6ostee 6amIOB, B )KypHAJE IPETOJaBaTeNs 1Mo Tab0paTOpHOIl paboTe BHICTABIIACTCS OIICHKA «3aYTCHOY

[Tpumep cTpyKTYpbI OPMHUPOBAHHMS OLICHKH KOHTPOJIBLHOH pabOTHI CTyIEHTA 3a09HON (POPMBI 00yUECHUS

Kpurepun (+/-) Bon.1 Bon.2 Bom.3 Bom4 Bon.5 Bon.6 Bom7 Bom8 Bom9 Bom 10
Bon. 11 Bom. 12 Bomn. 13 Bon. 14 Bom. 15 Bom. 16

1 . CooTBeTCTBHE CONEpKa-HUS PabOTHI 3aaHHUIO

(BapuanTy) + + + + + + +

2. 'paMOTHOCTP U3JIOKCHHUS U KAYeCTBO O(POPMIICHUS

paboTel.  + + + + + + + + + + + +
+ + +

3. CooTBeTcTBHE TPEOOBAHUAM K

COJZIEPKaHUIO + + + + + + + + + + +
+ + + + +

4. [IpaBUIBHOCTD BBIITOJHEHHBIX PACYETOB U Tpaduueckont

4acTu + + + + + + + + + + +

+ + + +




5. IIpaBuIIbHOCTH TpaduIecKoit

4acTu + + + + + + + + + + +
+ + + +

6. I'my6una mpopaboTKu MaTepHaa, HCIOIb30BaHIE PEKOMEHI0BAHHOI 1 CIIPaBOYHON

JIUTEpaTyphl + + + + + + + + + + +
+ + + + +

O0mas oreHka paboTHI (3a4TeHO/ HE

3a4YTEHO)

Kpurepuu onenku:

- IpH BBISIBIICHUN HE COOTBETCTBHS COJEPXKaHUs paOOTHI 3a/laHUIO (BapHaHTY), pabdoTa BO3BpaIaeTcst Ha epepadoTKy.

- OIIEHKA «3aYTEHO» BHICTABILIETCS 32 KOHTPOJIBHYIO PaboTy, eciu 1o 3/4 IpoBepsAeMbIX OKa3aTeNIeH 0Ty deHBI TIOJIOKHTEIIFHEIC
3HAYEHUS.

- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS IPU MEHBIIEM KOJMYECTBE MOJIOKUTENBHbBIX 3HAYECHHUH, IIPOBEPSEMBIX ITOKa3aTesel, paboTa

6.4. IlepeueHb BUIOB OLIEHOYHBIX CPEICTB

KonTponbnas pabora. Otyer mno jgabopatopHbiM padoTam. TOroBbINH KOHTPOIIb.

7. YHEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexomMeHnayemasi quTepaTrypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI1.1 |[JIyranckas M.A. Xumus: yaeOHoe mocoOue [[uis CTyJeHTOB BCeX HAIPaBICHUH | Hosouepxacck: , 2013,
JI1.2 [CysopoB A. B., OOmas xuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaart,
Huxonsckuii A. B. 2020,

https://biblioclub.ru/index.php?
page=book&id=599264

7.1.2. JlonoJHUTENbHAS JINTEPATypa

ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ron
JI2.1 |KpamenunnnkoBa H. | Xumus: yueGHOe mocobue I CaMOCTOSTENBHOH paboTH 1 Homxkap-Oma: III'TY, 2013,
I'., Bunokyposa P. . | mpakTudeckux 3aHATHIA https://biblioclub.ru/index.php?
page=book&id=439185
JI2.2 | lanamoga O.1O., Xumust: COOPHUK 32124 T CAMOCTOSITEIBHON PaboThI Hosouepkacck, 2018,
Jpososo3zosa T.1. CTY/ICHTOB [BCeX HAIPaBIICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0
JI2.3 | dpoBoBozosa T.U., Xumust: 1abopaTOPHBIA MPAKTHKYM JJIST CTYICHTOB BCEX Hosouepxkacck, 2018,
IManamosa O.10., HaIpaBIeHUH http://biblio.dongau.ru/MegaPr
[IsatHuubHa E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.4 | Bapenuos B. K., XuMHSA : AIEKTPOXUMHUECKUE MPOIECCHI M CHCTEMBL: yIeOHO- Hosocubupck: HI'TY, 2013,
Cunuypuna P. E., METOANYECKOE TOco0He https://biblioclub.ru/index.php?
Typisio E. M. page=book&id=258630
JI2.5 | AnmapueB A. 1., Xumus : COOpHUK 3a71a49 ¥ YIPaKHEHUH: y4eOHO-METOINIECCKOES HoBocubupck:
KazakoBa A. A. nocobne HoBocubupckmit
roCyZIapCTBEHHBII
TEXHUYCCKUN YHUBEPCHUTET,
2019,

https://biblioclub.ru/index.php?
page=book&id=573735

7.1.3. MeTonnueckue pa3padoTku

ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI3.1 |HoBouepk. HHX.- XuMUS: METOJ. YKa3aHUs 10 U3Y4. Kypca U BBIIl. KOHTP. PabOTHI HoBouepxacck, 2022,

MEJIHOP. UH-T JUTS CTYA. 3204. (opMbl 00y4. Hanpasi. "HazemHbie http://biblio.dongau.ru/MegaPr

JoHuckoit 'AY ; coct.: | TpaHcnopTHO-TexHOIOrn4eckue cpeacrea’, "Hazemuble oNIMI/UserEntry?

0.10. Mlanamoga, TPaHCHOPTHO- TEXHOJIOTHYECKUE KOMILJIEKCHI" Action=Link FindDoc&id=42

E.B. IlataunbsHA 7807&idb=0

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UHTepHeT"

7.2.1 MHGOPMAIMOHHO-CIIPABOYHbBIE U TIOUCKOBBIE http://www.chem.msu.su
CHCTEMBI




722 OnekTpoHHas OUOMHOTEKa YUeOHHKOB http://studentam.net
7.3 Ilepevenn NporpaMMHOro odecneveHust
7.3.1 Yandex browser
73.2 MS Windows XP,7,8, 8.1, 10; Cy6muuen3nonHbii goroop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
733 Microsoft Teams Ipenocrapnsercs GecruiaTHO
734 MS Office professional; CyO6murnen3noHHbIi goroBop Ne502 ot 03.12.2020 . AO
«Cod¢rJlaitn Tpeiim»
7.4 TlepeyeHb NHGOPMALNOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3er manabix OO0 Hayunas a1ekTpoHHAs http://elibrary.ru/
6ubnuorexa
7.4.2 basbr manabix OO0 "Tpecc-Uupopm" (KoHCyabTaHT https://www.consultant.ru
+)

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHBI (MOAY JIsT)

8.1 2321 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHs, CIy KaIlluMHU JJISI IPeACTaBIeH HH(opMarn ayautopun: Habop
JEMOHCTPALMOHHOTO 000pyAOBaHMA (IIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHbIH — | mMT.; Y4eOHO-HAMIAAHBIC MOCOOUS — 9 MIT.;
Hocka - 1 miT.; Paboune mecta cTyneHToB; Pabodee MecTo mpermoaBaressl.

8.2 2313 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpelcTBaMH O0yUYEHUs, CITy)KaIUMU JUIS IPeJICTaBIeHHsT MHPOPMALMU OOJIBIION ay TUTOPHU:
Habop neMoHCTpalmoHHOTO 000pyI0BaHuUs (MIEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., okpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAAHBIE TocoOms — 15
mrt.; PaGoune mecra ctyneHToB; Pabodee MecTo mpemogaBatens.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICIIATHN3UPOBAHHON MEOEIIBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHHS, CIYKAIIUMH JUTS IPEICTaBICHHS HH)OPMAIK 1 OCHALICHO KOMITBIOTEPHOM TEXHHKOH C
BO3MOYKHOCTBIO MTOKITIOYCHUS K CeTH «IHTEpHET» B 00eCIIeYCHUEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenspHyto cpexy HUMU lonckoit TAY: KommsioTeps! Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wrt.; Femoza — 2 wt.; Monurtop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubnmoreka;

Crombl komnbioTepHBIE — 6 mT.; Cros-TyMOa — 5 iT.; Crynbs — 16 mr.; TeMmaTHueckue TUIaKaThl
—5mr.; Jocka— 1 mr.; PaGoumne mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

8.4 2102 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATU3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTaBICHIS HH(OOPMAIIH OOJBIION ayTUTOPHH:
Habop neMoHCcTparmoHHOT0 000pyI0BaHus (IEPEHOCHOM): 9KpaH - | WIT., MPoeKTop - | MmT., HeTOYK
- 1 mr.; Ammapatr TBO — lmt.; Anmmapar TB3 — 1 wt.; ITnura snexrpudeckas — 1 mr.; Ilnmura
HarpesatenbHas ES-HA3040 — 1 mr.; Tazoananuzarop ['XI1-3M — 1 wt.; Ornerymmrens — 1 mr.;
Benpo xonycnoe — 1 mt.; JlabopaTopHas mocyna; PacTBopbl peakTHBOB, HEOOXOAMMBIX JJIS
BBITTOJTHEHHS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens maboparopHas;
Jocka MarHuTHO-MapkepHas - lmr.; CymmibHbli mkag - 1mT.; Becsl Texnoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mit.; Paboune mecta ctynenroB; Pabouune mecta
IIpeToAaBaTes.

9. METOAUMYECKUE YKA3ZAHUA JJISA OBYYAIOIIIUXCSA IO OCBOEHUIO JUCTIMITIIMHBI (MO Y JIS)

1. INonoxxerne o Texymel arrecranmu obydaromuxcst B HUMU ITAY (BBexeHO B nedicTBHe mpuka3oM aupexropa Nell9 or
14 utons 2015 r.). / HoBouepk. umk.-menuop. uH-T JloHckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexxum noctyna:
http://www.ngma.su - 27.08.2016

2. XAMHUA : METOANYECKHE YKa3aHUS 110 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHuit / HoBodepk. HHX.-
menuop. uH-T JJorckoit I'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

3. ApoBoBo3oBa, T.M. Xumus: n1ad. npakrukyM ais cty. Bcex Hampasi./ T. U. JIpoBoBo3zosa, O. 0. Illanamosa, E. B. [IsaTHuLbHA ;
Hosouepk. unx.-menuop. uH-t Jlonckoii 'AY. - HoBouepkacck, 2018.

4. XuMus: MeTOH. yKa3aHHS [0 M3y4. Kypca M BBII. KOHTP. pabOTHI A1 CTyA. 3a04. (opmbl 00y4. / HoBouepk. MHXK.-MeIHOp. HH-T
Houckoit TAY, Cocrt.: O.10. [llanamosa, T.1. IpoBoBo3zoBa, HoBouepkacck, 2020.

5. Meronuyeckue peKOMEHAAIMK 110 OPTaHU3allMu CaMOCTOSTEeNbHOM paboThl oOyuatonuxcs B HUMU JITAY
[DnexrponHbIi pecypce] : (BBen. B AelicTBHE pukazoM aupekropa Nel06 ot 19 uronst 2015t.) / HoBouepK. HHXK.-MEITHOP. UH-T
Houckoit [AY.-Dnexrpon. nan.- HoBouepkacck, 2015.- Pexxum noctyna: http://www.ngma.su

6. HposoBozoBa T.U. Xumus [Texct]: ¢6. 3agau mis cam. paboOThI CTy. criell. HampasieHuid «HazeMHble TpaHCHIOPTHO-
TEXHOJIOT. KOMILIEKChI»;— «DKCIUTyaTalys TPAaHCIOPTHO-TEXHOJIOT. MAIIMH U KOMIUIEKCOBY» U «HazeMHble TpaHCIIOPTHO-TEXHOJIOT.
cpenctBay/T.U. [lpoBoBo3oBa, M. A. Jlyranckas, JI.M. Ky3uenos; HoBouepk. mrx.-menuop. uH-T JIIAY. — HoBodepkacck, 2015. — 35
c. — 50 3x3.

7. JpoBoBo3oBa T.U. Xumus [DnekrpoHHbIi pecypc]: ¢O. 3aaa4 ans caMm. paboThl CTyA. criell. HanpaBiieHui «HazemHbie
TPaHCIIOPTHO-TEXHOJIOT. KOMITIEKCEI»;— « DKCIDTyaTaIHs TPAaHCIIOPTHO-TEXHOJIOT. MAIlIH M KOMILIEKCOB» U «HazemHbIe
TPaHCTIOPTHO-TeXHONOT. cpencTBay/T. 1. JlpoBoBo3osa, 1. A. JIyranckas, J[.M. Ky3ue- nos; HoBodepk. umxk.-menuop. ue-T JITAY. —
OnexrpoH.nad. — HoBouepkacck, 2015. JKM/I; PDF; 1,15MBb.— Cu- crem.tpeboBanus: IBMPC. Windows 7. AdobeAcrobat 9. —




3arm. cokpaHa.
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