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

OO0mast Tpy10eMKOCTh

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMoCTOsITebHAs paboTa

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

Bun 3anaruit vI | PII Hroro
Jlexunn 6 6 6 6
JlabopatopHbie 6 6 6 6
[Mpaxruyeckue 4
Uroro ayn. 16 (16 |16 |16
KonrakrHas pabora |16 [16 |16 |16
Cawm. pabora 119 (119 | 119 | 119
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 | 144 | 144 | 144

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

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

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

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBaHus K npeJBapUTe/IbHOI IOAT0TOBKE 00y4al0Lerocs:
3.1.1 | 3uats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucuuminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBIX OCBOEHUE TAaHHOH JUCHHUILUIMHBI (MOAYJIA) HEOOX0OAMMO KAK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIOTHs

3.2.3 | O3HakoMHUTENNbHAs IPAKTUKA

3.2.4 | I[TouBoBeAcHNE

3.2.5 | ®dusuka

3.2.6 | I'eomorus

3.2.7 | I'eoskomorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | dusuka oxpysKaroleil cpeap

3.2.10 | Xumus oKpyxaromiei cpembl

3.2.11 | Hay4Ho-uccnenoBatenbckas padoTa (MogydeHHe IePBUYHBIX HABBIKOB HAyYHO-HUCCIICIOBATEIBECKOH paboThI)

3.2.12 | YuebHas TexHOMOrHYeCKas (MIPOSKTHO-TEXHOJIOTHYECKAs) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX B MHKPOOPTaHI3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucteMHBbIi aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) MPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKIAES METO bl aHATH3a

3.2.19 | 3ammTa BRIMYCKHON KBaTH(UKAIIMOHHON pabOoThI, BKIIOYAs NOATOTOBKY K MPOLEAYPE 3aIIUThI U MPOLELypPy 3alHUThI

3.2.20 | BonHslii peecTp

4. KOMIIETEHIIH OBYYAIOIIET OCSI, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLINHBI
(MOJYJIST)

OIIK-1 : CniocofeH peliaTh TUNOBBIE 321a4H NPO¢)ecCUOHAIBHOI 1esiITeIbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 3AKOHOB
MaTeMaTH4YeCKHX U eCTECTBEHHBIX HAYK C IPUMeHeHHeM HH(OPMAIHOHHO-KOMMYHUKAMOHHBIX TeXHOJIOTHIf;

OIIK-1.1 : 3HaeT OCHOBHBIE 3aKOHBI MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX JUCIMILINH JIJIsl pELICHHs TUIIOBBIX 3a/1a4
po(heCCHOHATBHOMN e TEITFHOCTH

OIIK-1.2 : YMeeT HCIONIB30BaTh OCHOBHBIE 3aKOHBI MATEMATHUYECKUX U C€CTCCTBCHHOHAYYHBIX JUCHUILIIIAH JJId PCHICHUSA
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaHLHOfl JACATCIbHOCTHU




OIIK-1.3 : Brageet HaBBIKAMH IO UCIIOJIB30BAHHIO B IPOPECCHOHATHHON OCHOBHBIX 3aKOHOB MAaTEMATHUECKAX U
€CTeCTBCHHOHAYYHBIX JUCIUILUINH C TPUMEHEHHEM HH()OPMAITHOHHO-KOMMYHHUKAITMOHHBIX TEXHOIOTHHA

OIIK-5 : CniocofeH y4acTBOBATH B NIPOBEICHUH IKCIIEPUMEHTAJIBHBIX HCCJ1eI0BAaHUI B IPO(ecCHOHATBHOM /1esITeIbHOCTH;

OIIK-5.1 : 3HaeT METOIBI W/HITH METOIVKU IIPOBEICHHS YKCIIEPUMEHTAIBHBIX HCCIICIOBAHUHA B TIPO(PECCHOHANBHOM cdepe

OIIK-5.2 : YMeeT BRIIOIHATH IKCIICPUMEHTAIBHBIEC UCCIICIOBAHUS B TPO(PEeCCHOHATEHON AEATEIEHOCTH

OIIK-5.3 : BiageeT HaBbIKaMK 00pabOTKH PE3yJIbTaTOB IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN, OPOPMIICHHS OTIETOB T10
pe3ysbTaTaM HCCilel0BaHUN

ITK-4 : Crioco0eH HCnoJib30BaTh OCHOBHbIE 3AKOHbI €CTeCTBEHHOHAYYHBIX IMCUUIIJIMH, TEOPETHYECKOro U
IKCIEPUMEHTAIBHOI0 HCCIeJ0BAHUS MPH pelleHNH NPodecCHOHANBHBIX 3a1a4

IIK-4.1 : 3HaeT OCHOBHBIC MPUHOUIIBI aHAJIM3a MEJIMOPATUBHBIX CUCTEM U COOpy)I(eHI/Iﬁ, COCTOSAHHA KOMIIOHCHTOB 01<py>1<a10111e171

cpensl

I1K-4.2 : YMeeT BBIMOJIHITh CTATUCTHYCCKYIO 00pabOTKy pe3yIbTaTOB SKCIICPUMEHTOB

[1K-4.3 : BnaneeT onbITOM HCIOIB30BAHMS HAYYHBIX 3HAHUH IS PEIICHUS] KOHKPETHBIX 3a/a4 B 00JIaCTH THAPOMETHOPAITIH

5. CTPYKTYPA U COAEPKAHUE JUCLUILIMHBI (MOLY.JIS)

Kon HauMeHoBaHMe pa3ae/ioB U Cemectp / | HacoB | Unaukartopsl | Jluteparypa HnTepakr. Ilpumeyanue
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Paznen 1. 1. OcHOBHBIE 3aKOHBI
XMMHUH.
1.1 OnpeneneHue SKBUBAJICHTHON 1 2 I1K-4.1 ITK- JI1.1 J11.2 0
MaccChl MeTaIa mo oobeMy 4.2 T1K-4.3 JI1.3J12.1
BbIIENMBLIETOCs Bogopoa /J1ab/ OIIK-5.1 J12.2
OIIK-5.2 JI2.3J13.1
OIIK-5.3 31
OIIK-1.1
OIIK-1.2
OIlIK-1.3

Paznen 2. 2. CtpoeHnue aToma.

Iepuonnyeckas cucrema

ssemenToB JI.U. MenpgeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 ITK-4.1 TTK- JIT.1JI1.2 0
MOJIEJTb COCTOSIHHSI SJIEKTPOHA B 4.2 T1IK-4.3 JI1.3J12.1
aToMe. DJIeKTPOHHbBIE 000JI0UKH B OIIK-5.1 J2.2
atome. KBaHTOBBIC YKCTIA. OIIK-5.2 JI2.3J13.1
ITpunnun [Taymu. [paBuno XyHna. OIIK-5.3 21
ITepnoguueckuii 3axon JI.1. OIIK-1.1
Menzeneesa B cBeTe OIIK-1.2
COBPEMEHHOW TEOPUU CTPOCHUS OIIK-1.3
aToma.

/JTex/

2.2 Crpoenune aroma.llepuomnueckas 1 1 IK-4.1 IIK- JI1.1JI1.2 0
cucreMa v1emenToB /1. U. 4.2 1IK-4.3 JI1.3712.1
Menpeneesa. OIIK-5.1 J12.2
Mp/ OIIK-5.2 JI2.3713.1

OIIK-5.3 21
OIIK-1.1
OIIK-1.2
OIIK-1.3

2.3 M3yueHue TeopeTnueckoro 1 10 [K-4.1 IIK- JI.1J11.2 0
Marepuaa, MoAroToBka K 4.2 TIK-4.3 JI1.3712.1
MIPAKTHYECKAM ¥ J1abOpaToOpHBIM OIIK-5.1 J2.2
pabotam. Pemenue 3amad. OIIK-5.2 JI2.3J13.1
BrinonHenue KOHTPOJIBHON OIlK-5.3 21
pabothl. OdopmiieHHE OTYETa 110 OIIK-1.1
n1abopaTOpHBIM paboTaM. OIIK-1.2
IToaroroBka K UTOrOBOMY OIIK-1.3
koHTpoo. /Cp/




Paznen 3. 3.Xumunueckasi CBA3b U
CTpOEeHHe MOJIEKYJI.

3.1 XuMHYECKast CBSI3b M CTPOCHHUE 2 ITK-4.1 ITK- JIT.1JI1.2
MOJIEKY L. 4.2 T1IK-4.3 JI1.3J12.1
Turbt XUMHUYIECKON OIIK-5.1 J12.2

CBSI3H: KOBaJICHTHas, OIIK-5.2 JI2.3J13.1
HWOHHAs, BOJIOPOJHAS, OIIK-5.3 o1
mertanyeckas. CtpoeHue OIlK-1.1
MoJieKy1. BnusHue tuna OIIK-1.2
XUMHYECKOH CBS3M Ha OIIK-1.3
CBOIICTBaA BEILIECTB.
/JTex/

32 XuMHUUECKas CBSI3b U CTPOCHUE 1 [K-4.1 IIK- JI1.1J11.2

mouekyn. /TIp/ 4.2 TIK-4.3 JI1.3J12.1
OIIK-5.1 2.2
OIIK-5.2 JI2.3713.1
OIIK-5.3 31
OIIK-1.1
OIIK-1.2
OIIK-1.3

33 N3ydenue TeopeTHIecKkoro 10 ITK-4.1 ITK- JIT.1JI1.2
Marepuana, MoAroToBka K 4.2 1IK-4.3 JI1.3J12.1
MIPAKTHYECKAM | Ja0OpaToOpHBIM OIIK-5.1 J2.2
pabotam. Pemenue 3anad. OIIK-5.2 JI2.3713.1
BeinonHenue pacyeTHo- OIIK-5.3 21
rpaduuecKkoit paboThI. OIIK-1.1
OdopmiieHne oT4era 1mo OIIK-1.2
nabopaTOpHBIM paboTaMm. OIlK-1.3
[oaroroBka K NTOrOBOMY
xoHTpOmo. /Cp/

Paznen 4. 4.dHepreruka
XHMHYECKUX MPOIEeCCOoB.

4.1 N3ydenue TeopeTnueckoro 10 ITK-4.1 K- JIT.1JI1.2
Marepuana, MoAroToBKa K 4.2 TIK-4.3 JI1.3J12.1
MIPAKTHYECKAM ¥ Ja0OpaTOpHBIM OIIK-5.1 J2.2
pabotam. Pemenue 3anad. OIIK-5.2 JI2.3713.1
BeinonHenue pacyeTHo- OIIK-5.3 21
rpaduueckoit paboThI. OIIK-1.1
OdopmiieHne oT4era 1mo OIIK-1.2
nabopaTopHBIM paboTaMm. OIlK-1.3
[ToaroToBka K NTOrOBOMY
xoHTpOmo. /Cp/

Pazpea 5. 5. CxopocTtb
XHMHYECKAX PeaKiuii u
XHMHYecKoe paBHOBeCHeE.

5.1 M3yueHne TeopeTuaeckoro 10 [TK-4.1 TTK- JIT.1JI1.2
Marepuana, MoAroToBka K 4.2 T1IK-4.3 JI1.3J12.1
MIPAaKTUYECKUM U Ta0OPaTOPHBIM OIIK-5.1 J12.2
pabotam. Pemienue 3anau. OIIK-5.2 JI12.3J13.1
Beinonnenue pacueTHo- OIIK-5.3 91
rpadudeckoit paboTHL OIIK-1.1
OdopmneHue otdera o OIIK-1.2
n1a00paTOPHBIM PabOTaM. OIlIK-1.3

ITonroroBka kK UTOrOBOMY
xoHTpomo. /Cp/

Paznea 6. 6. Boga. O01as
XapaKTepUCTHKA PaCTBOPOB.




6.1 Boga. O0mias xapakreprcTuka 2 I1K-4.1 TIK- JI1.1 J11.2
pacTBOpPOB. 4.2 TIK-4.3 JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa OIIK-5.1 J12.2
pacTBopoB. OU3UKO-XUMHUUECKHUE OIIK-5.2 JI2.3J13.1
CBOWCTBA PacTBOPOB OIIK-5.3 21

HERJIEKTPOJIUTOB u OIIK-1.1
3JIEKTPOJIUTOB. 3aKkoH OIIK-1.2
Bant-T'opda u OIIK-1.3
Payiis.(AHain3 KOHKPETHBIX
CHUTYaIi)
PacTBOpBI 2J1EKTPOIUTOB.
DneKTponuTHYecKas
nucconuanys. Kinaccuduxkanms
3NEKTPOJIUTOB. TEOpUs CHIIbHBIX
JJIEKTPOJIUTOB. 3aKOH Pa30aBICHHS
OcBanpaa. ['maponus conei.
/J1ex/

6.2 OO0mast xapakTepuUCTHKA 1 [TK-4.1 K- JIT.1JI1.2
pactBopoB. PacueT koHLIEHTpauuu 4.2 TIK-4.3 JI1.3J12.1
pactBopos /TIp/ OIIK-5.1 2.2

OIIK-5.2 J12.3J13.1
OIIK-5.3 31
OIIK-1.1

OIIK-1.2

OIIK-1.3

6.3 M3yueHne TeopeTuaecKkoro 10 [TK-4.1 I1K- JI1.1JI11.2
MaTepuana, MoJroToBKa K 4.2 T1K-4.3 JI1.3J12.1
MPaKTHYECKUM U J1ab0OpaTOpHBIM OIIK-5.1 J2.2
paboram. Pemenue 3amad. OIIK-5.2 JI2.3J13.1
BrmmonHeHne pacueTHO- OIIK-5.3 31
rpaduveckoi paboThL. OIIK-1.1
OdopmiieHre oT4eTa 1Mo OIIK-1.2
nabopaTOpHBIM paboTaM. OIlIK-1.3
IToaroroBka Kk UTOrOBOMY
koHTpoo. /Cp/

Paznen 7. 7. PacTBopsI
3J1eKTPOJINTOB.

7.1 CBolicTBa pacTBOPOB. 1 [TK-4.1 I1K- JIT.1JI1.2
Konnuratusueie cBoiicTBa 4.2 TIK-4.3 JI1.3J12.1
pacTBOpoB (pereHue OIIK-5.1 J2.2
CHUTYaI[MOHHBIX 3aJ1a4). OIIK-5.2 JI2.3J13.1
Mp/ OIIK-5.3 31

OIIK-1.1
OIIK-1.2
OIIK-1.3

7.2 Peakiuu B pactBopax 2 [1K-4.1 I1K- JI1.1JI1.2
JJIEKTPOJIUTOB. 4.2 TIK-4.3 JI1.3J12.1
/J1ab/ OIIK-5.1 2.2

OIIK-5.2 J12.3J13.1
OIIK-5.3 21
OIIK-1.1

OIIK-1.2

OIIK-1.3

73 N3ydeHue TeOpeTHIECcKOro 10 [K-4.1 IIK- JI.1J11.2
Marepuana, moAroToBka K 4.2 11K-4.3 JI1.3J12.1
MIPaKTHIECKAM U JTaOOPaTOPHBIM OIIK-5.1 2.2
paboram. Pemenne 3agau. OIIK-5.2 JI2.3J13.1
Brinonnenue pacyeTHo- OIIK-5.3 o1
rpaduyueckoit paboThI. OIIK-1.1
OdopmiieHre oT4era 1mo OIIK-1.2
1ab0paTOPHBIM paboTaM. OIIK-1.3

IToaroToBKa K HTOTOBOMY
xoHTpOHo. /Cp/

Pa3zpea 8. 8. lucnepcunie
CHCTeMbI M KOJLIOMIHbIE
PacTBOPBHI.




8.1 Peakiun oxuciienus- 1 2 I1K-4.1 TIK- JI1.1 J11.2 0

BoccTaHOBJIeHu. /J1ab/ 4.2 TIK-4.3 JI1.3J12.1
OIIK-5.1 2.2
OIIK-5.2 JI2.3713.1
OIIK-5.3 21
OIIK-1.1
OIIK-1.2
OIIK-1.3
8.2 N3ydenue TeopeTHIecKkoro 1 10 ITK-4.1 ITK- JI1.1JI1.2 0
Marepuana, MoAroToBka K 4.2 TIK-4.3 JI1.3712.1
MIPAKTHYECKAM ¥ Ja0OpaTOpHBIM OIIK-5.1 J2.2
pabotam. Pemenue 3anau. OIIK-5.2 JI2.3713.1
BeinonHenue pacyeTHo- OIIK-5.3 21
rpaduuecKkoit paboThI. OIIK-1.1
OdopmiieHne otdera 1mo OIIK-1.2
1a0opaTOpHBIM paboTaMm. OIlK-1.3

IToaroToBka K HTOrOBOMY
xoHTpOomo. /Cp/

Paznen 9. 9. OkucurebHO-
BOCCTAHOBHTEJILHBIE PEAKIIHH.
OCHOBBI YJ1EKTPOXUMHUH.

9.1 N3yueHne TeopeTuaecKkoro 1 10 ITK-4.1 TTK- JIT.1JI1.2 0
MaTepuaa, MOJroToBKa K 4.2 1IK-4.3 JI1.3J12.1
MIPAaKTUYECKUM U Ta0OPaTOPHBIM OIIK-5.1 J12.2
paboram. Pemenue 3amay. OIIK-5.2 JI12.3J13.1
Beinonnenue pacyeTHo- OIIK-5.3 91
rpadudeckoi paboTHI. OIIK-1.1
OdopmineHue oTyera o OIIK-1.2
n1a00paTOPHBIM PabOTaM. OIlIK-1.3

ITonroroBka kK UTOrOBOMY
xoHTpomo. /Cp/

Paznen 10. 10. Kontpoas

10.1 IToaroroBka K UTOrOBOMY 1 9 I1K-4.1 TIK- JI1.1J11.2 0
KOHTPOJIIO OCBOCHUS AUCHIUTUIMHBI 4.2 T1K-4.3 JI1.3J12.1
B (hopMe dK3aMeHa. /IK3aMeH/ OIIK-5.1 2.2
OIIK-5.2 JI2.3713.1
OIIK-5.3 31
OIIK-1.1
OIIK-1.2
OIIK-1.3
10.2 N3ydenue TeopeTHueckoro 1 39 [IK-4.1 IIK- JI.1J11.2 0
Marepuana, MoAroToBka K 4.2 T1K-4.3 JI1.3J12.1
MIPaKTHIECKUM U TabOPaTOPHBIM OIIK-5.1 2.2
pabotam. Pemenue 3anad. OIIK-5.2 JI2.3713.1
Beinonnenue pacyeTHo- OIIK-5.3 21
rpaduuecKkoit paboThI. OIIK-1.1
OdopmiieHne oTdera 1mo OIIK-1.2
1a0opaTOpHBIM paboTaMm. OIIK-1.3

IToaroToBka K HTOrOBOMY
xoHTpOomo. /Cp/

6. ®OH/I ONEHOYHBIX CPEICTB

6.1. KonTposbHbIe BOPOCHI U 32/1aHUs

3AJAHUA U1 KOHTPOJIBHOU PABOTBI CTYJEHTOB

3A0YHOU ®OPMbI OBYUEHUS

PaboTa cocTOHT U3 BONIPOCOB, OXBATHIBAIOIINX KypC AUCIMILINHEL, ¥ BRIITOJIHSACTCS 110 OHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHn
BapHAHTOB 3aJ[aHUI KOHTPOIBHON pabOTHI, METOIUKA €€ BBIIOJIHEHUS U HEOOX0ANMAs JINTEPATypa IMPHBEACHBI B METOUUECKIX
YKa3aHHSX IS HAITUCAHHS KOHTPOJIBHOM paboThl XuUMHs: METOA. YKa3aHHs IO M3y4. Kypca U BBII. KOHTP. paOOThI AJIsL CTYI. 3204.
(hopMbI 00yHY.

Br16op BapnaHTa onpezemnsiercs nepBoii OykBoi (haMHuInu CTyAeHTa U HoclenHeH ¢ poii 3aueTHON KHIDKKH. KaxpIit cTyneHT
BBIMIOJIHSACT KOHTPOJIbHYIO pabOTY B COOTBETCTBHHU C BAPHAHTOM 3aJaHUsI, OMPEACISIEMOr0 10 IBYM MOCICAHUM Iiudpam ero mudpa
(HOMep CTyIeHYeCKOTro OMIIeTa U 3a4eTHOM KHKKH). Hanpumep, mmdp cryaenta 30512, T.e. mocneanue nudpsl ero 12.
CrenoBatelbHO, CTYACHTOM JOJDKHA OBITH BBITIONIHEHA KOHTPOJIbHAS padoTa, BKIIOYAONIas 3a1au BapruanTa 12 B Tabmure 2.




[lepeuens BOMPOCOB KOHTPOJIBHOI PabOTHI

1. Yto HasbIBae€TCS SKBHBAJIEHTOM diieMeHTa? UTO Takoe SKBHBAJIEHTHas Macca? DKBHBAJICHTHBIN 00b-eM? PaccuuraTh
9KBUBAJICHTHBIC MACCHI YITICPOJd, UCXO0Ad U3 COCTaBa OKCHJA U INUOKCH A YyTJICpOoJa.
2. Yto Ha3bIBACTCS YKBUBAJICHTOM CJI0XKHOTO BeHleCTBa? Kak ONpEACIIAOTCA DKBUBAJICHTHBIC MaCChI OK-CI/II[OB?

OCHOBaHUH? BbIYKCINTE SKBUBaJICHTHBIE Macchl OkcuaoB amomunus Al203 u xpoma CrO3, ruapoxcunoB ammonust NH4OH u
6apust Ba(OH)2.

3. UTto Ha3bpIBaeTCA SKBHBAJICHTOM CJIOXHOTO BemectBa? Kak ompenensrorcst SkBuBajieHTHbIE Macchl kucnot? Comneit?
Boruncnuts skBHBaNeHTHBIE Macchl pocdopHoit kucnotsl H3PO4, cepoBogoponHoit kucinotsl H2S, cynbsdara amomunus Al2(SO4)
3 u pocdara kanbius Ca3(PO4)2.

4. BEruncnnTh SKBUBAJICHTHYIO MAcCy OCHOBaHHSA, 3Has, 9TO 2 T €ro B3anMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHOI
kucnotsl HCL

5. BbIunCcINTh aTOMHYIO MacCy ABYXBAJCHTHOTO 3JIEMEHTa, 3Has, YTO €ro COeAUHEHHE C BOAOPOIOM CO-AEpkHT 5,88 %
BOJOPOJIA.

6. BbIuuciInTh aTOMHYIO Maccy 4YEThIPEXBAJIEHTHOIO 3JEMEHTA, 3Hasl, 4TO ero okcup copepxxut 13,39 % xucnopoaa.

7. Ha BoccranoBnenue 9,9375 r okcuna ABYXBaJICHTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO NpH H.Y.
UeMy paBHBI SKBUBAJIEHTHbIE MAaCChl OKCUJIa, METaIa, aTOMHasi Macca Metamna? Kakoit aTo Metann?

8. Ha pactBopenue 8,43 r meraiia morpedoBainoch 7,35 T cepHON KUCIOTHL. ONpenenTh SKBHBAJICHT-HYI0 Maccy MeTaynia
1 00beM BBIICTMBIIETOCS BOJOPOAA (YCIOBHSI HOPMAIBHBIE).

9. OnpenenuTs YKBUBAICHTHYIO Maccy M Ha3BaHHE JABYXBAJICHTHOIO MeTamia, 2,24 T KOTOPOTO BBHITEC-HAIOT U3 pacTBOpa
cepebpsiHOH conu 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAICHTHYIO MacCy M Ha3BaHHE ABYXBaJIEHTHOro meramia, 0,12 T KOTOpOTO BBEI-TECHSIOT W3 KHUCIIOTHI
112 M7 Bogopoaa, U3MEPEHHOTO PU HOPMANIBHBIX YCIOBHUSX.

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

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

13. CdopmynupoBath 3ak0H ABorajpo u ero cieactsus. Kakoit oobem 3anumaror 1022 Mosiekysa a3oTa Mpu HOPMabHBIX
ycnoBusx? Kakyro Maccy MMeeT 3TO KOJIM4eCTBO a3oTa?

14. UYro Takoe Monb? CKOJBKO MoJei comepkurcs B 1 M3 m000ro raza nmpu HOPMaJbHBEIX yCIOBHAX?

15. IT10THOCTH MapoB Cepsl MO KUCIOPOAY paBHa 8. M3 CKOIBKMX aTOMOB COCTOMT MOJEKyJa Cepbl?

16. Macca | 11 KpUIITOHa IPU HOPMAaNBHBIX yClIoBUAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMUT MO-JIEKylla ra3a KpUITOHA?
17. Kaxkoit 06seM pr HOpMaNTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 ogHoro u3 razos pasHa 1,34 r, a apyroro — 1,26 r. BeIUuCIUTb MOJIEKYJISIDHBIE MACChl 3TUX Ia30B, UX
IUIOTHOCTB TI0 BOJOPOAY U YUCIO MOJIEKYT B 1 J1 KaXJ0ro rasa.

19. CKoJIbKO a) MoJiel; 0) MOJIEKYJT BOAOPOAa COACPIKUTCS B 5 M3 3TOro rasza, M3MEPEHHOTO MPU HOP-MaJIbHBIX YCIOBUAX?
20. Kaxkoit 06seM mpu HOpMaJTBHBIX YCIOBHSX 3aHUMAIOT: a) 0,1 Moms okcuma aszora N20O; 6) 0,5 sxBH-BaneHTa BOIOPOAA
H2; B) 0,3 Mmonb okcupaa yrnepoaa CO?

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

22. Uro sBnseTcs BaKHEHININMM IMPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH MpUMeEphl COOTBETCTBYIO-IIMX PEAKUUil U JaTh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Yto sIBIseTCS BaXKHEHWIINM MPU3HAKOM KHCIOTHBIX OKCUIOB? IIpuBECTH mpUMephl COOTBETCTBYIO-IIMX PEaKUUil U AaTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMATHYECKOH HOMEHKIATYPE.

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

coiictBamu: ZnO, FeO, NiO, A1203, Fe203? IToatBepauth aMpOTEPHOCTh COOTBET-CTBYIOIINX THAPOKCHIOB PEAKIMSIMU U

Ha3BaTh B3aMMOCHCTBYIOIINE BEIIECTBA IT0 CHCTEMaTHYCCKOI HOMEHKIIAType.

25. Kaxne BemecTBa Ha3bIBalOT OCHOBaHMsIMU? Hammcats opMyIIBl THIPOKCHIOB, COOTBETCTBYIOmMUX okcumam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX 10 CUCTEMATHIECKOH HOMEHKIIATYpe.

26. C KakuMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeET pearupoBath ruapokcun kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucats ypaBHEHUS peakuuil U Ha3BaTh B3aUMOJECHCTBYIOLIME BEIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

27. Kakue BemecTBa Ha3bIBAIOTCS KHCIOTaMHU? UTO Takoe OCHOBHOCTH KHCIOTHI? [IpuBecTH mpumeps! O1HO-, IBYX- H
TPEXOCHOBHBIX KHCI0T. HanmcaTs peaxiiuy ux B3aUMOJEHCTBHS C THAPOKCUIOM HATPUs U Ha3BaTh BCE Pearkpyrollue BelecTBa Mo
CHCTEeMaTHYEeCKOIl HOMEHKIIAType.

28. C xaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanu-cats
COOTBETCTBYIOLIME PEAKINU M HA3BaTh B3aUMOJICHCTBYIOIIME BELIECTBA 110 CUCTEMATHUECKON HOMEHKIIAType.

29. Kakue peakunu xapakrepHbl i KMUciI0T? IIpuBecTu npuMepsl TaKUX PEAKLUM JUIsl A30THOM KUCIOTHI U Ha3BaTh BCE
B3aNMO/ICHCTBYIOIIUE BEIIECTBA [0 CHCTEMATHIECKON HOMEHKIIAType.

30. Kakue u3 nepedyrcieHHbIX HUXKE KHCIOT MOTYyT oOpa3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanwmcath GpopMysibl KUCIBIX COJIEH U Ha3BaTh UX 10 CUCTEMAaTUYECKOH HO-MEHKIAType.

31. Kakne BemecTBa Ha3bIBaroTCS comsiMu? JlaTh KIacCH(HKANIO COJEH, MPUBECTH MPUMEPHI CPeA-HHUX, KUCIBIX, OCHOBHBIX
coJielf ¥ Ha3BaTh UX [0 CHCTEMaTHYECKOM HOMEHKIIAType.

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

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

34, HazBatp comu: Ca3(AsO04)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. W3 nepeuns coneit, GopMyIbl KOTOPBIX MPUBEACHBI HUKE, BEIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMATbHBIE

(cpenHue) conu; B) KUCIBIE COJIH; T') IBOMHBIE con; 1) Kpuctayuioruaparel: CaS04+2H20, KHCO3, CuSO4, Na2CO3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hammcarts ypaBHeHus peaxiuii o6pasosanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pe3yisraTe B3au-MOJICHCTBHA: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB; 0) OCHOBAaHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KUCIIOTBI; T) OCHOBAaHHS U




KUCITOTBL.
37. Hamnucate ypaBHeHus peaxuuid oopazoBanus cojieit K2CO3, Mg3(P04)2, Fe(NO3)3 B pe3yinbrare B3aUMOJCUCTBUS: )
OCHOBHOTO M KHCJIOTHOTO OKCH/IOB;  0) OCHOBAaHHS M KUCJIOTHOTO OKCHIA; B) OCHOBHOTO OKCHA M KHCIIOTEI; T) OCHOBAHHS H
KUCITOTBL.

38. Hanwucath ypaBHeHHs peakuui, JIeXKalIMX B OCHOBE MOJYYEHUs BaKHEHIINX yaoOpenuid — cynep-ocdara Ca(H2PO4)2,
npenunurata CaHPO4, ammodpoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Ha3path coiv, BXOASIIME B COCTaB 3THX yI0OPEHUIA.
39. Hanmcats GopMyisl kucinoT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanmcaTh ypaBHEHHUST peaknnit
B3aUMOJICHCTBHSA 3TUX KUCIOT C THAPOKCHIOM Kallisl ¥ Ha3BaTh MOyYEHHBIE CO-JIU [0 CUCTEMaTHYeCKOH HOMEHKIIAType.

40. C KakuMHU M3 MIEPEYMCIICHHBIX HIKE BEIIECTB OyAeT pearupoBath comsHas kuciota: N205, CaO, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI pEaKLMi U Ha3BaTh IIOJIyYE€HHBIE BELIECTBA [10 CU-CTEMATUIECKOH HOMEHKIIATYpE.

41. KBaHTOBBIC UnCla NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMBIe 3HaUCHNUS, (GU3HIeCKHi CMBICT. UTO XapakTepu3yeT ITTaBHOE
KBaHTOBOE YUCIIO?

42. Yro xapakrepusyeT opOuTaibHOE KBaHTOBOE uucio? Kak oHO BeIpakaercs? UTo 03Ha4aeT MOHATHE «IHEPTeTHUCCKUC

noxypoBHM»? YUeMy paBHO MakCHMAJIEHO BO3MOKHOE YHCIIO 3JEKTPOHOB Ha Ka)KJOM 13 moxypoBHer? Kakue popMbl mMeroT
3JIeKTpOHHBIE 001aKa s-, p-, d-, f- anexrponos?

43. Kakoe W3 KBaHTOBBIX YHCEIN OIpEIesIeT OPUCHTAIMIO IEKTPOHHOro obnaka B mpocTpancTBe? CKOJIBKO
MPOCTPAHCTBEHHBIX OPUCHTAITUI BO3MOXHO: a) JIJIst $- QJIEKTPOHOB; 0) JUIS P- 3JEK-TPOHOB; B) s d- 1 f- 371eKTpOHOB?
44. CoCTaBUTh JNEKTPOHHYIO (HOPMYITY dJIeMEHTa, Ha M-3HepreTHYECKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

PacnipeniennTh BCe AIEKTPOHBI ATOMA 3TOTO JIEMEHTA TI0 SHEPTETUYCCKUM stueiikaM. B kakoM mepuojie, rpyIe U MoArpyIie
TEPHOINICCKON CHCTEMBI HAXOJUTCSI 3TOT dJICMEHT?

45. CoCTaBUTh JMEKTPOHHYIO (HOPMYITY dJIeMeHTa, Ha N-9HepreTHUeCKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3IIEKTPOHBI aTOMa 3TOTO JIEMEHTa M0 YHEPTeTUIECKUM sUeiikaM. B kakom mepuojie, rpyIine U NoArpyme
MEPHOINYCCKON CHCTEMBI HAXOJUTCS 3TOT dJICMEHT?

46. Chopmynuposats npasmiio ['yana. [Touemy Ha TOCIEHEM 3JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO IO
OJIHOMY S- DJIEKTPOHY?

47. Kakoe MakcuManbHOE YUCIIO AJIEKTPOHOB MOXKET HaXOIUThCS Ha s-, p-, d- U f- mogypoBHax? Ilpu-BecTu mpuMepsl.
48. M300pasuth cTpoeHUE 3ICKTPOHHBIX 000JIOUEK aTOMOB JKelle3a U KPUIITOHA

a) DIIEKTPOHHOH (hopMyIIoH;
0) PHEPreTUYECKUMH STYCHKAMH.

49. [ToyeMy BO BTOPOM IEPHOAE MEPUOJHMYCCKON CHCTEMBI HE MOXKET OBITh Oosiee BOChMH 37eMeHTOB? OOBSCHUTH 3TO,
HCXOJISl U3 CTPOCHHUS aTOMOB.

50. N300pa3uts pacrpeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM SYeHKaM B aTOMax aproHa, KambIws, ¢oc-dopa.

51. Yro Ha3bIBaCTCsS HOPMAaJbHBIM HJIM OCHOBHBIM COCTOsIHHEM atoma? UTo Ha3bIBaeTCs ero BO30Y)K-JACHHBIM COCTOSHHEM?
W300pa3utk pacrpeneneHue 3JICKTPOHOB 110 KBAHTOBBIM siYeHKaM B HOPMaJIb-HOM U BO30YKICHHOM COCTOSIHUH CEpHI M XJIOpa.

52. [Mouemy kucIOpON U PTOP MPOSIBISIOT MOCTOSIHHYIO BaJCHTHOCTH, a X aHaymord B VI u VII rpyn-max mepuoandeckoi

CHCTEMBI cepa U XJI0p — nepeMeHHy0? M300pa3uth pacnpeaencHne 3JeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 110 KBAHTOBBIM STY€HKaM B
HOPMAJIEHOM U BO30YKICHHOM COCTOSIHHUSIX.

53. CocCTaBHTh IOJHBIC 3JIEKTPOHHEIE (DOPMYIIBI IIe3Us], TepMaHuUs, BaHAIHUI U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMeiCcTBaM NMPUHAAJIEKAT ITH SIIEMEHTHI?

54. CocTaBUTh MOJHBIE JEKTPOHHBIE (POPMYIIBI KaJbIMs, MEAH, CBUHIA U MIYTOHUSA. K KakuM >JIeK-TPOHHBIM ceMeiicTBamM
NPUHAAJIEKAT ITH JIEMEHTHI?

55. Kak m3MeHSFoTCs CBOICTBA P- 3JIEMEHTOB C YBEIMYEHHEM 3apsIOB s/ep WX aTOMOB: a) B Npeerax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmsl. OTBET NPOMLTIOCTPHPOBATH IPHMEPaMH.

56. Kakue 35eMeHTBl epHOANYECKOH CUCTEMBI MIPEICTABISIOT COOON caMblif aKTUBHBII METasl U ca-MbId aKTUBHBII
HeMeTaun? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHBIC (POPMYJIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe NOTEHLUMA] MOHU3ALMU 31eMeHTa? UTo Takoe CpoACTBO K EKTpOHY? Kak M3MEHSIOTCS 9TH BEIUYMHBI C
BO3pacTaHUEM 3apsijia siapa SIEeMEHTOB B Ipeeiax: a) rpynnsl; 0) nepuoaa?

8. B demM 0coOCHHOCTB 3JICKTPOHHOTO CTPOCHUS JIAHTAaHOMIOB M aKTHHOHMOB M KaK OHA OTPakKaeTcs Ha WX XHMHYECKUX
cBOMcTBAx?

59. BaneHTHBIC 7IEKTPOHBI aTOMOB 3JIEMEHTOB OMHCBHIBAIOTCS (pOpMynamMu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. Ha3zoBuTe 3TH 3JIEMEHTHI U COCTaBbTE MOJHBIC 3JICKTPOHHBIC (POPMYJIBI HX aTOMOB.

60. B anexTpoHHBIX (OpMyJiaX aTOMOB YETHIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 3JIeKTpoHOB; 0) 16 p- anmekrpoHoB; B) 14 d-
3JIEKTPOHOB; T) 27 f- 3nmexkrpoHoB. COCTaBUTH MOITHBIE IEKTPOHHBIE (POPMYIIBI THX 3JIEMCHTOB M Ha3BaTh HX.

61. JaTb o0miue npencTaBaeHys O BOSHUKHOBEHHH XMMUYECKOH CBSI3M U €€ OCHOBHBIX XapaKTepUCTH-Kax. YTo Takoe JiMHa
cBs3H, ee 3Heprust? Yo Takoe BaneHTHbIE yriibl? [IpuBecTy npumepsl.

62. CdopmymupoBaTh OCHOBHBIE TIONOKEHUS MeToa BaeHTHBIX cBs3eil (BC). Omucars ¢ mo3unuii Mmetoga BC cTpoenune
monekyn H2 u N2.

63. [IpuBecTu mpuUMepbl MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMbI COCTUHSITUCH Obl KOBAJICHTHOW MOJISIP-HON M HEMOJIAPHOM
CBS3BI0. 11300pa3uTh CXEeMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpUAM3AIel 3JIeKTPOHHBIX 007aKkoB. Kakoil yroa Mexmy cBA3SMH B 3TOI
MoJekye? M300pa3uTh ee MPOCTPaHCTBEHHYIO CXEMY.

65. [puBecTH mpuUMep MOJICKYJIBI C Sp2- THOPHIM3aNUCH dICKTPOHHBIX 00JIakoB. Kakue yriisl MEXIy CBS3SMH B 3TOU
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY.

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

67. N300pa3uthk cTpykrypHbie Gopmyisl coeaunenmii K2CrO4, K2Cr207, K2MnO4, KNO2. YUemy paBHBI CTEIICHH

OKHMCJICHHOCTH 3JIEMEHTOB B 3THX coeIMHEeHUAX? Kakue TUIbI XUMHUUECKUX CBsI3el UMEIOT MECTO B X MOJIEKyJax?
68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy oOpazoBanusi mosnekyd H2 u N2. Ckonbko G- U m- cBszel




B 3THX MOJIEKynax?

69. Kaxue tunbl xumuueckod cBsizu umeroT mecto B coeanHeHusax FeNH4(S04)2 u Cu2(OH)2CO3? Ot-BeT MOTUBHUPOBATb.
70. Kakue xapakTepUCTHKU HCHONB3YIOT Ul OLIEHKM KOBaJCHTHOW cBA3u? IlpuBecTu nmpumepsl.

71. Hanwmcats crpykrypable ¢popmyinsr HNO3, H2SO3, KMnO4. YkazaTh CTE€IeHH OKUCIEHHOCTH 3JI€-MEHTOB B 3THX
COCIMHCHUSIX U 0XapaKTePH30BaTh TUIIBI XHMUYECKHUX CBSI3EH B 3THX MOJICKYJIax.

72. Kak npoucxomur Bo30yxIeHHE IIEKTPOHOB M TMOPHUIM3AIHS AIICKTPOHHBIX opOuTaneid? Buabl rubpuansanum.
IIpuBectu npuMepsl.

73. Kaxk o6pasyercst nonnas cBa3p? Kakue anemMeHTs! criocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpume-phl.

74. B 4yeM 0COOESHHOCTH JTOHOPHO-AKIENTOPHOH CBs3u? OOBACHUTH X Ha MpUMepe 00pa3oBaHus Ka-THoHa NH4+.

75. Kak o0OpaszyeTcs xumudeckasi cBs3b B KpuUcTauiax MeTauioB? Kak 3aBHCAT BaKHEHIHe (U3NUE-CKUE CBOHWCTBA METAILIOB
0T 0COOEHHOCTEH METAITNIECKOH CBSI3H?

76. JlaTb XapakTepucTUKy BOJIOpoAHOH cBsa3u. Kak Biusier oOpa3oBanue aumepoB Boabl (H20)2 na ee ¢pusnueckue
cBoiicTBa?

77. Kaxwe Twrmer xumudeckoit ¢BsA3u nMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh reoMeT-prHieckoe CTPOCHHE
MOJIEKYI ¥ CXeMbI epEeKPbIBaHHS AIIEKTPOHHBIX 00IaKOB.

78. VYkazate TUIBI XUMUYECKOH cBsi3u B Mosiekynax CH4, O2, HCN. IIpuBecTy cxeMbl NEpEeKpbIBAHUS SJIEKTPOHHBIX
00JIaKOB.

79. W300pa3uth 31eKTPOHHBEIME ypaBHEHUSIMH TIporieccsl obpaszosanms Monekyn KCl, Na20, A1203. Kaxkoif tun
XAMHYECKOH CBS3U UMEET MECTO B 3TUX COCAUHCHUSIX?

80. YT0 Takoe OTHOCHTEJIBHAs AJICKTPOOTPHLATEILHOCTh IEMECHTA M KaK OHA BIMSET HA CTCICHb MO-JIPHOCTU CBSA3M aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI nanGomnee momsipra?

81. Oxcun xenesa (III) MoxxeT OBITE BOCCTAHOBIIEH Pa3lIMYHBIME BOCCTaHOBHTENAMH Ipu 298 K:

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

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

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

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

82. Boruncinth 3Hadenne AH® 11 mpoTekaromux B )KUBBIX OpPraHU3Max PEeaKUil MPEeBPAIICHHUS TTH0-KO3bI:
a) C6H1206 (k) = 2C2H50H (k) + 2CO2 (1)

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

Kakast 13 3THX peakiuii 1aeT OpraHu3My OOJIbIe SHEPTUU?

83. TemoBoit 3G GeKT peakiuy rameHus U3BECTH

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

paBeH 65,3 x/Ix. CKOJIBbKO TEIUIOTHI BbIIe-TUTCs Npy rameHuy 100 Kr HeraeHoi U3BECTH BOJON?
84. BoccraHoBieHre TUOKCHIA CBUHIIA BOJOPOOM MPOTEKAET MO YPaBHEHHIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 00pa3oBanus PbO2.

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

86. BonsHoit ra3 mpencrasiser coboi cMech paBHBIX 00BEMOB Bojopona u okcuza yraepoaa (II). Hadtu xommaecTBo
TEIUIOTHI, BRIAEISIONIEHCS pH cxxuranuu 1 M3 BogsiHoro rasa (1o CO2 u H20), u3sMepeHHOro Npu HOPMaJIbHBIX yCIOBUSX.

87. Beraucnuth, CKOJIBKO TEIUIOTHI BBIISIUTCS PpH o0xure 1 Kr cyibduaa IMHKA 110 PEAKIUH:

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

88. Omnpenenuts crangapTHyo 3HTaIbnUI0 (AH®) obpazoBanus PH3, ucxons u3 ypaBHEHHS:

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

89. Hcxons u3 tertoBoro 3¢ dekra peakiuu

3Ca0 (k) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/lx
onpenenuts AH® obpazoBanus oprodoc-dara kanpuus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00BeMbI Bojopona u arerwieHa C2H2, B3STHIX PU OJMHAKOBBIX YCIOBHUSX.
B kaxoM ciydae BEIIENHTCS OobIne TertoTs? Bo ckonbko pa3?

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

92. UYro Takoe u3obapHO-U30TEpMUUECKUil moTeHan (dHeprust [ub66ca)? Kak ompenensiercss namMeHenue sueprun [ no60ca B
pe3yabTaTe XUMUYECKOH pEeaKuy U KaK OHO BIIMSIET HAa HAPABICHHOCTh PEAKIIH?

93. Paccuurate usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (k),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTb, Kakas PEaKiis CIIocoOHa MPO-TeKaTh CAaMOIPOU3BOIBHO.

94, Borunciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHHM M pearHpyro-INKUX BEIIECTB M ONPEIS/INTh, BO3MOXHA JIK 3Ta
peakuus.
95. Boruncnute AG® u AS° peakuuu

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

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS IIOJTyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?

96. BbIaucinTh 3HaYCHUST CIIEAYIONIMX PEAKIi BOCCTaHOBIeHHs okcuaa xenesa (11):

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

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

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

IIpoTexanue kakoit U3 ITUX peaKnnii HanboIee BepOsITHO?

97. PaccunTarh 3Ha4YCHHs CIICAYIOUIMX PEAKUUIl M YCTAaHOBUThH, B KAKOM HAIPABICHUH OHU MOTYT HPOTEKAThH




CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSIX IpH 25 °C:
a) Pb (x) + CO (1) = PbO (x) + C (rpadut)

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

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

98. Kakue U3 nepeyrcieHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBJIEHBI BOJOPOIOM 110 cBoOogHOro Me-Tajuia npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBIJICHBI IO CBOOOMHOTO MeTauia amromMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpeienuTh CUCTEM:

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

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

102. Paccunrars BeIUUMHY KOHCTaHTBI CKOPOCTH peakuun A + B = AB, ecnu npu KoHIEHTpauusx Be-1ecTB A u B, paBHbIX
cootBercTBeHHO 0,03 1 0,02 MOTIB/11, CKOPOCTH peakuuu paBHa 6°10-5 MoIb/(JI*MHUH).

103. Bo ckonbko pa3 crefyeT yBeIMYMTh KOHIIEHTpaLUIO BellecTBa B B cucreme

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

4TOOBI IIPH YMEHBIICHNH KOHIICHTPAINH BemecTBa A B 4 pa3a CKOPOCTb MPSMOH peakny He H3MCHU-TIACh?

104. Peakuus mexny BemectBamu A U B mpotekaer no ypaBHenuto 2A + B = A2B. Konuenrpamus Be-imectBa A paBHa 6
Moutb/11, BenectBa B — 5 monb/i. KoHcranTa ckopoctr peakunu pasHa 0,5. BEIMHC-TUTE CKOPOCTh XMMHYIECKOH PEaKIiU B
HaydalbHbI MOMEHT BPEMEHU U B TOT MOMEHT, KOI'Jla B peak-IIMOHHOM cMecu octa”ercst 50 % BemecTsa B.

105. B xakoM HamnpaBlIeHUM CMECTUTCS PABHOBECUE PEAKLIUU:

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

IIpY YMEHBIICHNN 00bheMa B CHCTEeME B JIBa pasa?

106. Peaxnust mpoTekaeT MO ypaBHEHHIO

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

Kax M3MEHHUTCS CKOPOCTh PEaKIUy Mociie pa3daBlIeHHUs pearnpyolei cMecH B 4 paza?

107. Kak m3mennrcst ckopocts npsmoit peakiu 2S02 (1) + O2 (1) [ 2SO3 (T), ecnu maB-neHUE B CHCTEME YBEIHUYHUTH B 4
paza?

108. JBe peaxiun nipu Temneparype 20 °C mpoTeKaroT ¢ 0OJAWHAKOBOH CKOPOCThIO. TemmeparypHblii KO-3()(GHUIIMEHT CKOPOCTH
MIepBO¥ peakuy paBeH 2, BTopoit 3. Kak OyayT OTHOCHTBCS MEXTy COO00H CKO-POCTH peaKIHii, eciii uX mposecTtd pu 60 °C?

109. OmnpenenuTs TeMIepaTypHbIi KO3(QQUIIMEHT CKOPOCTH PEaKIiy, €M NPH MOHWKEHIH TeMrepa-Typsl Ha 50 °C peakuns
3ameansercs B 32 pasa.

110. Peakiusi mporekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (1) [1 2H20 (1) + 2CI12 (1);  &IIx.
Kaxumy n3MeHeHUAMU 1aBJIeHUS, TEMIIEPATyPhl U KOHIIEHTPAIMH PearnpyromnX BeIEeCTB MOKHO CMe-CTUTh €€ PaBHOBECUE
BIIpaBo?

111. Kakoe cocrosiHMEe CHCTEMBI HAa3bIBACTCSl XUMHUYECCKIM paBHOBecHeM? [lepeuncinuTs MpU3HAKN MC-THHHOTO XHMHYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecus? HamucaTh BbIpa)KeHUS! KOHCTAHT PaBHOBECHS PEAKLIHIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (1) [J MgO (1) + CO2 (1); FeO (1) +
CO (r) I Fe (1) + CO2 (1).
113. Kak moBnusieT MOBBIIIEHNE TEMIEPATYPhl U JaBICHUS Ha PABHOBECHE CIEAYIOIINX OOPAaTHMBIX PEaKIIUii:
N204 (1) [1 2NO2 (1), = +184,6 k/Ix
2CO (r) [ CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) [1 CO2 (r) + H2 (r), =-41,2 x/lx
114. Kak nmoBnusier moOBBILIEHHE TEMIIEpaTyphbl U JaBICHUS Ha paBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
C (1) + CO2 (r) [] 2CO (v), =+172,5 x/Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 xllx
N2 (r) +02 (1) [J 2NO (1), = 180 x/Ix
115. B Kakux M3 NpUBEIEHHBIX HWKE PEaKUil M3MCHEHUE JABJICHHUS HE BBI30BET CMEICHHS PaBHOBECHUS M IIoYeMy?

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

N2 (1) + O2 (1) [ 2NO (1)

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

CO (r) + H20 (r) 00 H2 (1) + CO2 (1)

116. Harmicats BEIpa)KeHHSI KOHCTAHT PABHOBECHS CIIEIYIOIINX OOpPaTUMBIX XUMHUYECCKAX PEAKIIHiL:

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

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

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

117. Yka3aTh, KAKUMH H3MEHCHUSMH TEMIIEpaTyphl, JaBICHNUS M KOHICHTPAIMH PeardpyrouX BEIECTB MOXKHO JOOUTHCS
MAaKCHMAaJIbHOTO BBIXOJ]a aMMHUAKa 110 PEAKIIUH:

N2 (r) + 3H2 (r) 0 2NH3 (1), =-92,4 xJIx.

118. Peakiust mporekaeT 1o ypaBHEHUIO:

2502 (r) + 02 (r) [ 2503 (1), = -284,2 x/Ix.

M3MeHeHneM KakuX IapaMeTpoB MOXKHO JOOMTBCS CMELIEHHS! pABHOBECHS B CTOPOHY 00pa3oBaHMs oK-cuza cepbl (VI)?

119. Ha ocnoBannu npuanuna Jle-1llatense onpenenurte, B KAKOM HaIllpaBICHHH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) IpH
MOHIDKCHUH TEeMIIepaTypsl; 0) IpH YBETHICHUH JaBICHUS:

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




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

120. Kakumn M3MEHEHMSIMU TEMIIEpaTyphl U JaBJICHUSI MOXKHO CMECTUTh PABHOBECHE B CTOPOHY IPO-AYKTOB Pa3iOXEHUs?

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

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

121. Uemy paBHa maccoas goius NaCl B pacTBope, comeprkaiieM 3 MOJib XJIOpuaa HaTpusi B 2 KT pac-TBopa?

122. Cwmemtanu 50 r 30 %-Horo pactBopa HekoToporo BemectBa U 140 r ero 45 %-Horo pacTBopa. Brl-unciuTh MaccoByio
JIOJTIO TIOyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pactBopa cepHO KUCIOTHI (II0THOCTH 1070 kr/M3) HEoOXOAUM IS MOJ-HOTO pacTBopeHus 20
I' KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOIO BellecTBa coaepkutcsa B 200 mi:

a) 0,5 M pactBopa HuTpara maraus Mg(NO3)2; 6) 0,1 1. pactBopa dochoproii kucnorer H3PO4; B) 0,02 M pacTBOpa ruipokcuia
ammonust NH40H?

125. B 1,5 1 0,125 u. pactBopa coaepxkurcs 13,91 r pactBopeHHOro BemecTBa. HallTi ero SKBUBaJICHT-HYIH) Maccy.

126. Cronpko MuumatpoB 0,1 H. pactBopa H2SO4 motpebyetcst s B3aumoaeiicteus ¢ 200 min 0,5 H. pactBopa BaCl2?
UYemy paBHa Macca oOpasyroIerocst ocaaka cyiabdara 6apus BaSO4?

127. Yemy paBHa MOJSIPHOCTB: a) 6 H. pactBopa KCIl; 6) 0,5 H. pactBopa AlCI3; B) 1 H. pacTBopa H2S04?

128. Beraucimts MonsipHocTh 10 %-Horo pactBopa HNO3 mrotHOCTEIO 1055 Kr/M3. Cronbko TpamMmoB HNO3 conepikutcs B
2 1 3Toro pacresopa?

129. W3 400 r 40 %-noro (mo macce) pactsopa H2SO4 BemapuBanuem ygamunu 50 r Boasl. YeMy paBHa MaccoBasi J0Jis
H2S04 B ocraBmiemcs pactsope?

130. ITotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBMHCINTS HOPMAIEHOCTE, MOJISIPHOCTS,
MOJISIBHOCTD PACTBOPA.

131. YeMmy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTB 16 %-Horo pactBopa HF miotHOCTRIO 1057 KI/M3?

132. Crkonbko JuTpoB 24 %-Horo pactBopa KOH (mumotHOCTBIO 1218 Kr/M3), HEOOXOAMMOTO JUTSI 3aTMB-KH IEIOYHBIX
AKKyMyJISITOPOB, MOXHO IpurotoBuTh u3 10 1 48 %-noro pactopa KOH (mmotHO-cTRIO 1510 KI/M3).

133. CKOJBbKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CEpHOM KHUCIOTHI MIOTHOCTHIO 1840 xr/M3, comepxka-mmeit 96 % H2SO04,
HY’KHO B35ITh JJIs1 TpurotoBieHus 3 i1 21 %-Horo pactBopa (IroTHOCThI0 1260 Kr/M3), HEOOXOIMMOTO JUTS 32JTUBKU KUCIIOTHOTO
akKymynsropa?

134. Kakoii 06vem 10 %-Hoii (Mo Macce) cepHOil KucinoThl (II0THOCTH 1070 kr/M3) motpeOyercst i HeUTpaau3auu
pacTBopa, coaepxarero 32 r NaOH?

135. BbIYucInTh MaccoByr0 JONIO THApokcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocth 1310 kr/m3).

136. Cxopk0 MIJITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotHocTs 1840 r/M3) motpedy-ercs s
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Yemy paBHBI HOPMaJBHOCTh U MOJSIPHOCTE 35 %-Horo pactBopa optodocdopHoit kuciaotsl H3PO4 (motHocTts 1216
kr/M3)? CKOJIBKO BOJIBI COJEPIKUTCS B 1 1 3TOTO pacTBopa?

138. Ckonpko: a) TpamMMmoB; 0) moneii xnopuaa xenesa (I11) FeCl3 conepxurcs B 3 1 25 %-HOro pacTBo-pa C IIOTHOCTHIO
1342 xr/m3?

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONYy4YHTh 10
%-HbI#1 (110 Macce) pacTBOP COJSTHOW KUCTIOTHI?

140. Kakoii 06vem Bonbl Hano mpubasuts K 100 ma 20 %-noro (o macce) pactBopa H2SO4 (motHocts 1140 xr/m3), uToOBI
NOJy4YUTh 5%-HbIH pacTBOp?

141. Brruncnute ocMoTHYECKOE aBI€HHE pacTBOpa, coaepskamiero B 1,4 i1 63 r rmoko3slt C6H1206 npu 0 °C.

142. Haiiti ocMoTHYeckoe AaBlIeHHE pacTBopa, coiepikamero B 2 1 18,4 r munepuna C3H8O3, mpu 27 °C.

143. ITpu 0 °C ocmoTuueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 IMa. Cxonbko rpaMMOB caxapa
conepxxurcs B 1 1 pactBopa?

144. IIpu xaxoll TemmepaType OCMOTHYECKOE [IaBJIEHHE PacTBOpa, cogepkamero 18,6 r anmiuna COHSNH2 B 3 1 pactBopa,
nocturaer 2,84+105 Ia?

145. PaccunTaTe MONEKYJPHYIO MacCy HEDJICKTPOJIHTA, €CIIU B 5 J1 pacTBOpa COICPKUTCS 2,5 T HEIJICK-TPOJIHUTA, a
ocMoTHdeckoe nasieHue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

146. PaccunTaTh OCMOTHYECKOE JAaBICHHE PAcTBOpA HEINEKTPONIUTa, coaepxariero 1,52+1023 momnexyn ero B 0,5 11 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BeraucimTh naBneHue BojsHoro mapa Hax 10 %-ueiM pactBopom kapOamuma CO(NH2)2 B Boge npu temmeparype 100 ©
C

148. BbIUMCINTE MOJIEKYJIAPHYIO Maccy IIIIOKO3bI, €CIIM JaBJIeHHe BOJISHOIO Iapa Haja pacTBOpPoM 27 T rmioko3bl B 108 r Boab!
ripu 100 °C paBHo 98775,3 Ila.

149. Hasnenue napa Boasl npu 30 °C cocrasuser 4245,2 I1a. Cronpko rpammoB caxapa C12H22011 cne-nyer pacTBOpuTh B

900 r BoxBI AT MOTYyUYCHUS pacTBOpA, JaBleHHe KoToporo Ha 33,3 Ila Hike fAaB-JIeHUs mapa BogbI? BEUHCINTE MaCCOBYIO JOMIO
caxapa B 3TOM pacTBODE.

150. Hasnenue napa npu 10 °C cocrasnster 1227,8 Tla. B kakoM KoJIU4ecTBE BOJBI CIELYET PACTBOPUTH 16 I METHIOBOIO
coupra CH30OH nins nonyuenus pactsopa, gasieHue napa koroporo coctasisger 1200 I1a npu toii xe Temneparype? Beranciutb
MmaccoByto oo CH3OH B atom pacTBope.

151. JlaBynenue mapa pactBopa, conmepxariero 155 r anumuna COHSNH2 B 201 1 adupa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. Jasnenue napa 3¢upa npu 3toii Temreparype pasao 86380 I1a. Pac-cuntaTh MONEKYISpHYIO Maccy ddupa.

152. Cxonpko rpammoB HadranuHa C10HS pactBopeHo B 2 kr GeH30I51a, €CIM 3TOT pacTBOP KpHcTayuusyeTcs mpu 3,45 °C?
Temmeparypa KpucTaUTH3alKU yrucToro 6ensona 5,40 °C, a ero kpuockonuveckas konctanta K = 5,1 °C.

153. OnpenenuTh MOJICKYJSPHYIO Maccy kKam(opbl, eciu pacTBop, coaepxarmid 0,552 v ee B 17 T 3pu-pa, KUITUT TpU
temrepatype Ha 0,461 °C BbIme, 9eM 9uCTHI d¢up. D0yumcKonnIecKas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxons C2H4(OH)2 neob6xoguMo 100aBUTH K 5 J1 BOIBI, UTOOBI MOJNYYUTh aHTH-(PU3, 3aMeP3aI0IUT




npu -15 °C? Kpuockonugeckas konctanTa Boas! K = 1,86 °C.

155. BbIUnCINTG KPHOCKONUYECKYI0O KOHCTAHTY BOJBL, 3Hast, 4To 11 %-HbIl BoAHbIA pacTBOp sTHioBoro crnupra C2HSOH
KpucTauzyercs npu -5 °C.

156. BerumennTs TeMneparypy KpHCTALIH3aLUH pacTBopa, comeprkamero 20 T caxapa C12H22011 B 400 r BossI.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

157. PactBop, cocrosimuit u3 9,2 r oga u 100 r merunoBoro cnupra 3akunaer npu 65,0 °C, a unucteiii cnupt — nipu 64,7 °C.
D0ymmnockonuaeckas koHcTanTta cupra E = 0,84 °C. M3 cKOTBKUX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO io1a?

158. IMpu xako# MPHONU3UTENBHO TeMIlepaType OyJeT KumeTh U KpucTauiu3oBaTbess 40 Y%-HBIH pacTBOP ATUIIOBOTO CIIHpPTa
C2H50H B Boze? D0ymnockonuyeckas konctanrta Bozpl E = 0,52, a kprockonuueckas K = 1,86 °C.

159. KaxoBa temmneparypa KumneHHus pacTBOpa HEdJEKTposnTa, coaepskamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?
D0yTMOCKOTTNIecKast KOHCTaHTa BOJBI E=0,52°C.

160. Ha ckonbKko rpagycoB MOBBICUTCS TeMIepaTypa KuneHus Bozbl, ecinu B 300 r Boabl pactBopuTh 27 r nimoko3sl C6H1206?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

161. Omnpenenuts pH 1 pOH pactBopa, comepxkarmero 6,75¢10-10 moms/im OH™.

162. Haiit cTeneHsp qUcCOLUALMN CEPOBOIOPOTHOM KUCIOTHI Mo mepBoif crymeHu B 0,1 M pacTBope, eciu KOHCTaHTa
JIMCCOLIMAIIAY JIJIsl 3TOM cTyneHu paBHa 1,1+10-7.

163. Yemy paBHBI KoHIeHTparmu noHoB H+ m OH™ B pacTtBopax, pH xotopsix paseH: a) 2,0; 6) 7,0; B) 11,07

164. Bo ckombko pa3 xoHnmeHTpanus nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonpmre, uem B 1 H. pactBope H2S04 (o =
51 %)?

165. Ornpenenuth koHueHTpanuo noHoB OH™ B 0,01 M pactBope ruapokcuna ammonust NH4OH, eciu Knuce = 1,77 « 10-5.
166. KoncranTa aucconmarnmu oprodochopHoit kuciorsl H3PO4 no nepsoii crynenu pasHa 7,11¢10-3. [IpeneOperas
JUCCOIHAIIEH 10 IPYTUM CTYIEHSIM, BBIYUCIUTE KOHI[eHTparuio HoHoB H+ B 0,5 M pacTBOpe KUCIOTEIL.

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

1,34, 4,25 %. Beraucnauts Knuce CH3COOH aiis 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AMCCOIMAIIMH HE 3aBUCUT OT
KOHIIEHTPALIU pacTBOpa.

168. Ocmornueckoe aasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paHo 3,59+105 Ila. Beraucauth U30TO-HUYECKUI

K03 (UIMEHT 3TOr0 pacTBopa.

169. Hasnenue BomsHOTO Mapa Haja pactBopoM 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Beraucauts
M30TOHUYECKUH K03(D(HUIMEHT, eclIu JaBIeHUE BOASHOTO Mapa IpH 3Toi Temmeparype paBao 1,0133105 ITa.

170. PactBop, coaepskaruii 8 r NaOH B 1000 r H20, xunut npu 100,184 °C. Onpeaenutb U30TOHUYE-CKHH KO HHUITHEHT.
D0yILTHOCKOTTNYeCKast KOHCTAHTa BOJIbI E=0,52°C.

171. PactBop, comepxammit 1,7 T xnmopuna nuaka ZnCl2 B 250 r Boxs!l, kKpuctammmsyercs: npu Temnepa-type -0,23 °C.
OnpenenuTts KaxXyurytocs crenensb auccounarnyu ZnCl2 B atom pactBope. Kpuockonu-yeckast koncranta Bogsl K = 1,86 °C.

172. Boanbie pactBopsl kapbamuga CO(NH2)2 u xmopuna xansims CaCl2, comeprkaiine B OTUHAKOBBIX Maccax

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOIb pacTBOPEHHOTO BEILECTBA, KUILAT IIPU OAHON U TOH xke Temneparype. Haiitu
KaXKyIIyrocs creneHs quccoruarnuu CaCl2 B aToM pacTBope.

173. BbruncinTh Kaxyiyrwcs crenenb auccoiannd NaCl B 0,25 H. pacTBope, eciu 3ToT pactBop npu 18 °C nMmeer Takyro
e BEJIMYMHY OCMOTHYECKOro AasyieHus, uto u 0,44 M pactsop rimoko3st COH1206.

174. PactBop, cogepxkamuii 0,265 r Na2CO3 B 100r Boas!, kpucrannusyercs npu temneparype -0,13 °C. Beruncnurs
KaXyIytocs creneds auccoruanun Na2CO3 B aToMm pactBope. Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aapinenue 0,01 H. pacTBopa cynbdarta maraust MgSO4 mpu 18 °C, ecnu Kaxymiascs CTEICHb
JIMCCOLIMAIINY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmotuueckoe gasienue 0,125 M pactBopa KBr pasro 5,63105 Ila mpu 25 °C. BeraucnnTs Ka-XyIIylocs CTEIEHb
nucconuanuu KBr B 3TOM pacTBope.

177. BerunennTs kaxymryrocs creneHs auccormann ximopuna kanus KCl B pactBope, comepxkaniem 4,47 r KCI B 100 r Boxsl,
€CJIN 3TOT pacTBOp Kpuctaymusyeres npu -2 °C. Kpuockonuueckas koH-cranTa Bogsl K= 1,86 °C.

178. JaBnenue nmapa pactBopa, conepxamiero 31,5 r aurpara kanpuus Ca(NO3)2 B 500 r Boxs! paBHo 1903,5 ITa npu 17 °C.
JlaBnenue napa Bozpl ipu 3ToM Temneparype paBHo 1937 [a. Paccuurarp ka-xyuryrocs crenenp quccouuanun Ca(NO3)2 B aTom
pacTBope.

179. Ipu xakoit Temmneparype OyaeT KMIeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTeneHs ero gucconuanuu pasHa 73 %?
DOYTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

180. Ornpenenutp nasienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue napa BoAbl IpU 3TOM
temneparype paBHo 12,334 klla. Kaxymascs crenens qucconnanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuii, KOTOpble BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPaBHEHHUSIMHU:

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

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

182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKIUi, MPOTEKAIOIUX MPU CMe-IIUBAHUM PAaCTBOPOB
ZnS04 u K2S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40H; NaOH u HCI.

183. HanvcaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-HOHHOM (opMe YpaBHEHUsI PEAKIMid, MPUBOMANIMX K 00pa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmmcatps B MONEKyJIIpHOH M MOJIEKYJIIPHO-HOHHOH (popMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00Opa30BaHMIO Ia30B H
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

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

185. Harmcats B MOJIEKyJIIpHOH M MOJEKYISIPHO-HOHHOHW (hopMe ypaBHEHUS peakuuil HeHTpaau3aruu:

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

0) HF + KOH — r) H2S + NaOH —




186. CocTaBUTh MOJEKYJISIPHbIE YPAaBHEHHS PEAKIHH, KOTOPBIE BBIPAXKAIOTCA MOJICKYISPHO-UOHHBIMH YPaBHEHHAMU:

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

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

187. CocTaBUTh MOJEKYJISIPHBIC YPAaBHEHHS PEAKIHH, KOTOPBIC BBIPAXKAIOTCA MOJICKYISPHO-HOHHBIMH YPaBHEHHUSIMU:

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

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

188. Cwmemmansl pactBopsl: a) CuCl2 n Na2S04; 6) BaCl2 u K2S04; B) KNO3 un HCI; 1) AgNO3 n KCI. B xakux ciydasx
peakuu IpoHayT MpakTudecku 10 KoHna? CocTaBUTh JUIS 3THX PEaKI[Ui MOJIEKyJIp-Hble U MOJIEKYIIPHO-UOHHbBIC YPABHEHNUSI.

189. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUi, IPOTEKAIOIIUX MPU CMEIIMBAaHUU PAaCTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIC YPAaBHEHHS PEAKIMi, MPOTEKAIOINX HPU CMEIINBAaHUU PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 nu NaOH; Na2SO3 u HCIL.

191. CocCTaBUTh MOJICKYJISIPHBIC U MOJICKYJIAPHO-HOHHBIC YpaBHEHUs peakiuid ruaponusa conerd NH4Cl, Na2S, CuSO4,
AICI3. Yka3arp peakiuo pacTBOPOB.

192. CocTaBUTh MOJEKYJIIPHBIE U MOJEKYISIPHO-UOHHBIE ypaBHeHHA peaxiui ruapomnusa conedr CH3COONa, CuCl2, Fe2
(S0O4)3, NH4CN. Yka3arh peakiui pacTBOPOB.

193. CoCTaBUTh MOJICKYJISIpHBIE ¥ MOJISKYJIIPHO-HOHHBIE YpaBHEHUs peakiuid runposmsa coiei (NH4)2CO3, K2S, Na2S03,
Na3PO4. Kakyto peaxiuio 00Hapy>KHBAIOT PaCTBOPEI ATUX COTEH?

194. Kakue u3 nepeuyrcieHHBIX HUXKE cojel moasepratoTces ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2504, Cr

(NO3)3? [lnst kax a0l 13 TUAPOJIU3YIOLIUXCS COJICH HalMCcaTh YPaBHEHHSI PEaKIMid THIPOIIN3a B MOJIEKYJISPHOW U MOHHO-
MOJIEKYIIpHOH opme (110 I cTynenn) un yka3aTb peakuiio BOI-HOTO pacTBOPA KaXK IO COJIH.

195. Kakue u3 nepedncineHHbIX HIKe coneil moasepratores ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns kax10i U3 THIPOTU3YIOIIUXCS COJICH HAKMCaTh YPAaBHEHUS PEaKIHil THIPOIN3a B MOJIEKYJISIPHOUN U
MOHHO-MOJIEKYJIIPHOH (opMe (o | cTyrmeHn) n yka3aTh peakiunio BOJIHOTO PacTBOpa KaXKIOH CONH.

196. Kakyro peaxuuio cpensl oOHapy)kuBatoT pactBopbl coneit NHANO3, (NH4)2S, K2CO3, KCI1? OTtBer noarBepanTh
peaKuusIMH.

197. Kakyro peaknuio cpensl o0HapyxuBatoT pacTBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANTH PEAKINIMH.

198. Kakyro peaxuuio cpensl oOHapykuBatoT BogHble pacTBopsl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATh PEAKLHIMHU.

199. Kakyro peaknuio cpensl oOHapyxuBatoT BogHble pactBopsl coeid NaCN, FeCl3, Ni(NO3)2, K2CO3? OtseT 000cHOBAThH
PEaKIUsIMHA.

200. Hanwucats B MOJIEKyJIIpHOM M MOJIEKyJIIpHO-UOHHOM (opme ypaBHeHHs ruaponusza coneid NH4CI, (NH4)2S, (NH4)
3P04, K2SO3. Ykazarh peakiuuo cpeibl BOJHBIX PACTBOPOB ATHX COJICH.

201 - 214 CocTaBUTH NIEKTPOHHBIE YPAaBHEHUS M 3aKOHUYUTh YPAaBHEHHUS CIEAYIOIIUX PEaKIUi:

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

H2S + H202 — H2S04 + H20
FeClI3 + SnCI2 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As +HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI12 + CI12 + H20

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

12 + CI2 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

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

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

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCIO4 + KCl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

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

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

P+ HNO3 + H20 — H3P0O4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + O2 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

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




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

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

KNO2 + KI + H2S04 — NO + 12 + K2S04 + H20

HCIO3 — CIO2 + HC104 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

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

214. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

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

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S03 + H20 —

KMnO4 + K2S03 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 0 TPEXBAJIEHTHOIO COCTOSHUS, 3aKOHUUTh YPAaBHEHHUS PEaKUMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

217. Vcxonst M3 CTpPOCHHS aTOMOB DJICMEHTOB, YKa3aTh, KAaKA€ U3 IMPHBEACHHBIX HI)KE MOHOB MOTYT OBITh BOCCTAHOBUTEIISIMU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepsl COOTBETCTBYIOIIMX PEAKIIMHI.

218. Hcxons u3 cTpoeHHs aTOMOB 1JIEMEHTOB, YKa3aTh, KaKUE U3 MPHUBEACHHBIX HI)KE MOHOB MOTYT OBITh OKUCIHTEIISIMHU:
Al3+, Fe3+, F-, Cr6+. IIponutiocTpupoBaTh OTBET PEAKIIUSIMH.

219. Kaxue u3 npuBeeHHBIX HMKE HOHOB MOTYT IPOSBIISATH U OKUCIUTENIBHBIE U BOCCTAHOBHUTEIbHBIE CBOMCTBA: SO427,
S0327, 827, C1047, NO27, NO3~.O1BeT NpOonIIIOCTPUPOBATh PEAKIUIMH.

220. VYka3zarb, Kakue U3 MPUBEICHHBIX HUKE BEILECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHOBU-TesiMu: KMnO4, Zn,
F2, HCI, HCIO4. OTBeT MOTUBUPOBATH.

221. CoCTaBUTh CXEMBI IBYX T'aJIbBAHUYECKUX JJIEMEHTOB, B OJTHOM M3 KOTOPBIX KEJe30 CIy>KWJIO OBl aHOJIOM, a B APYTOM —
katoaoM. [IpuBecTH »MeKTpOHHBIE YpaBHEHHS PEAKIHiA, MPOTEKAIOUINX MPU PaboTe IIEMEHTOB.

222. CoCTaBUTh CXEMBI JBYX IaJbBAHUYECKUX 3JEMEHTOB, B OJHOM M3 KOTOPBIX LMHK — OTPULATENb-HBIH 3JIEKTPOJl, B APYIOM
— TOJIOKUTENLHBIN. HamvcaTs 3J1eKTpOHHBIC YPaBHEHUS PEaKni, MPOTEKa-FOIUX MPHU paboTe 3JIEMEHTOB.

223. Paccuurath 3.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSILEr0 M3 IIMHKOBOTO 3JIEKTpoAa, norpysxkeH-Horo B 0,1 M pactsop
cynbdara IMHKa, U BOJOPOAHOTO 3JIEKTPOAA, IOIPYKEHHOTO B TUCTUILTUPO-BAHHYIO BOY.

224. KoHueHTpanmonHas raapBaHUYECKasl 1IeMb COCTaBIIEHA MArHUEBBIMHU AJICKTPOAAMH, MOTPYKEH-HBIMU B pacTBop MgSO4

pa3HON KOHLIEHTPALMH:

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

Paccunrarth 3.71.C. 3TOrO 311€MEHTA

225. BbruucnuTh 3.1.C. ralbBaHUYECKOIO 3JIEMEHTa

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

3Hasi, YTO PACTBOPHI IELUMOIIApHBI. Kakue nmporecchl MpoTeKaroT Ha JIEKTPOoAax Mpu paboTe 3TOro dieMeHTa?

226. Hcnone3oBas Tabi. 5 [IpunoxeHust, BBIYUCIUTD 3.].C. 3IEMEHTa, COCTaBICHHOIO W3 Hauboliee U HauMEHEe aKTUBHOTO
METaJUIOB, IOrpyxkeHHbIX B 0,1 M pacTBopsI nx coneit. Kakue mporecchl MpoTeKaoT Ha dJEKTPOAax pU paboTe ITOTo deMeHTa?
227. 3.4.Cc. 3I€MEHTa, COCTOSIIEr0 U3 MEJHOTO M I[MHKOBOTO 3JIEKTPOJOB, MOTPYKEeHHBIX B 1 M pacTBOpEI coneil 3Tux
3JIEMEHTOB, paBHa 1,1 B. M3menurcs iu 3Ta BenmunHa, eciu ucnoiibzoBath 0,01 M pactBopsi? OTBET 000CHOBATH.

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

229. Paccunrare nmoTeHIMal HOPMAaIbHOTO BOJOPOJHOTO 3JIEKTPO/Aa, MOTPYKEHHOTO B: a) AMCTHIUIM-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.71.C. rabBaHUYECKOTO 3JIEMEHTA

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

Kaxkue nporeccsl MpoTeKatoT Ha IEKTPOAaX IEMEHTA BO BpeMsl ero paboTsl?

231. Uro Takoe kopposus metaiuioB? Kakue Buabl kopposuu Bl 3Haere? IlepeunciuTh OCHOBHBIE ME-TOJIbI 3aIIUTHI
METAJIIOB OT KOPPO3HH.

232. [TpuBecT MpUMeEpBl KATOAHOTO W aHOAHOTO MOKPHITHH Kene3a. COCTaBUTh JJEKTPOHHBIE YpaB-HEHHUS MPOLECCOB,
NPOTEKAIOIINX ITPU HAPYIIEHUH HETOCTHOCTH MOKPBITHI B arpecCUBHOM cpefie.

233. CocTaBuTh JEKTPOHHBIE YpaBHEHUS MPOIECCOB KOPPO3UH XPOMHPOBAHHOTO JKejie3a B KUCIOTHOW cpefie, MPOTEKAOIINUX
IPU HapYIIEHNH TOKPBITHS.

234. CrnaB Meiu ¢ HUKEIIEM HaXOAUTCSA B BOJAHOH cpefe, HAachlleHHOH kucinopogoM. CocTaBUTh dJIEKTPOHHBIE ypaBHEHUS
nporecca KOppO3HH CIUIABa.

235. B kaxux ciydasix UCIOJIB3YIOTCSI aHOJHBIE, @ B KAKUX — KaTOAHBIE 3alUTHbIe NOKpbITUA? IlpuBe-cTu npuMepsl u
COCTABUTD 3JIEKTPOHHBIE YPABHEHHUS MPOIIECCOB KOPPO3UH, MPOTEKAIOIIUX MIPU HAPY-IIEHUN KaTOAHOTO U aHOJHOTO MOKPHITHIA.

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

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

238. Kak mpoTekaet mporece koppo3un OpoH3BI (CIUTaBa MU U 0JI0Ba) B arpeccuBHOU cpene? CocTa-BUTh DIIEKTPOHHBIE
YpaBHEHHS 3TOTO IIPOIIecca.

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




HapyILLEHWUs NOKPBITHS.

240. Omnogo cnasHO ¢ cepedpom. Kakoii n3 MetamioB OyzaeT pas3pyiiathes B arpeccuBHOil cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS IIporiecca KOPPO3HH.

241. BEIX0x 10 TOKY IIpH MOMYYEeHHH METaJUTMUECKOrO0 KaJdbLUs IPH JICKTPOIHM3e PAcIIaBa XJopuaa Kambsnus paBeH 70 %.
CKOJTBKO 3JIEKTPUYECTBA HAJI0 POIYCTUTh Yepe3 dNEKTPOIUT, YTOOBI nonyduTh 400 1 kanpius?

242. CKOJIbKO aTFOMHUHHS MOXHO MOJIyYUTh NP 3JekTposin3e paciuiaBa Al203, eciau B Teuenue 0,5 yaca mpomyckaTth TOK
cunoit 10000 A mipu Beixoze 1o Toky 85 %? CocTaBUTh CXeMY AJIEKTPOJIH3a.

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

244. Kakue meramibl Heb3s NMOMYYUTh 3JEKTPOJIU30M BOAHBIX pacTBopoB coisieii? [Touemy? CocTaBUTh CXeMy 3JIEKTPOJIN3a
BOJHOTO pacTBopa propuaa kaneiws CaF2 Ha yroasHOM aHOTE.

245. Omnpenenuts 06beM Bogopoaa (YCIOBUS HOPMANIbHBIE), BRIIECIUBIIETOCsS IPHU MPOIyCKAHUH ToKa cuioif 10 A B TedeHue
30 MuHYT 4epe3 BoAHbIH pacTBop xjopuaa kanus KCl. CocTaBUTh cxeMy 3JIEKTPOJIHM3a Ha MIATHHOBBIX JIEKTPOIaX.

246. CKOJIBKO JIMTPOB KUCJIOPOJa, U3MEPEHHOTO IPU HOPMAJIBHBIX YCJIOBHUSX, BBIJEIUTCS NPU NPOIYCKAaHUM TOKa CHIION 5 A B
TedyeHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CoctaBuTh cxeMy 3J€KTpoin3a.

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

248. CocTaBHTh CXeMy JIEKTponn3a BogHOro pactBopa SnCl2 ¢ ruiaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KATOJIE
B TO BpeMsi, KaK Ha aHoJie 00pa3oBaiock 44,8 1 xjopa, U3MEPEHHOTO MTPH HOP-MAJIbHBIX YCIOBUSX?

249. Yepes pactBop NiCl2 B Teuenune 1,5 gacoB mpomyckanu Tok citoi 8 A. Ha ckosibko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoga? CocTaBUTh CXeMY AIIEKTPOIIM3a.

250. CranpHas IeTainb oouiel miomanso nosepxuoctd 0,08 M2 morpyskeHa B pacTBOP COJIM HUKEIS W MCIOJb3YeTCs Kak

karoa. [lmotHocTs Hukens 8900 kr/m3. KakoBa TonmmuHa 00pa3oBaBIIeTOCs HUKE-JIEBOTO MOKPBITHS, €CIIH TOK CHIon 3,15 A
IpoITycKascs B TedeHue 42 MUHYT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nporyCTiiin paBHbIE KOJIMYECTBA JJICKTPUYECTBA. B mepBOM cilyyae Ha KaToJe
BeIIETHIOCH 12,32 1 cepedpa. CKOIBKO TpaMMOB MM BEIIEIIIIOCH HA KaToIe U3 BTOporo pacTBopa? CoCTaBUTH CXEMBI
3JIEKTPOJIN3a ITHX PACTBOPOB C HHEPTHBIM aHOJIOM.

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

253. CKOJIBKO BpeMEHH HY)KHO IPOITyCKaTh TOK CHIIONH 3 A depe3 pacTBop cynbdara nuakKa ZnSO4, 9ToOBI TOKPHITH
TUTACTHHKY Tuiomaabo 0,1 M2 cioem nuHKa TOAmuHOH 2,5¢10-5 M? [InotHOCTh nMHKa 7133 Kr/M2.

254. [Ipu npoxokaeHUH TOKa CHJIONH 2 A 4epe3 pacTBOp COJIM ABYXBAJIEHTHOIO MeETajja B TeUyeHHE | yaca Ha KaTofe
BbyiemmIoch 4,194r merana. Haiitu atoMHyr0 Maccy MeTaa.

255. UYepes pactBop xnopuna nuHka ZnCl2 B teuenne 30 MHHYT IPOIyCKalIX TOK, IpUYEM Ha Karoje Bbiienmiaocs 0,25 r
uuHKa. AMrepMeTp nokassiBan Tok 0,4 A. Kakoa ommbka B Oka3zaHUAX amriep-MeTpa?

256. CocraBuTh cXeMy nMeKTponuTrdeckoro nomydenns LiIOH u3 kaxoii-nmubo comu iutes. Kakoe xonmdectBo
aNeKTpudecTBa Heooxoamumo Jurs monmydenust | kr LiOH npu Berxone no Toxy 80 %?

257. ITpu snexrponuse BoaHoro pactsopa CrClI3 Tokom cunoit 4 A mMacca karofa yBeauduiaach Ha 16 r. CKoNbKO BpeMeHH
poaoJDKaJICs mporece 3eKTponnu3a? CocTaBUTh €ro CXeMy IPH YCJIIOBUM HCIIOJIb30BaHUS HHEPTHOTO aHOAA.

258. BonHslii pacTBOp comepxut cMech kaTnoHoB Cu2+, Fe2+, Zn2+. B kakoil mociienoBaTeIbHOCTH Oy-TyT
BOCCTAHABIIMBAThLCS 3TU UOHBI MU 3JeKTposinie? B TeueHne kakoro BpeMeHHU Ha/lo MpOoIMmycKaTh TOK cuiior 2,5 A uepes pacTBop,
YTOOBI BBIIENUTH 10 | I YKa3aHHBIX METAJIOB?

259. [Ipu cune toka 4 A B Teuenue 20 MUHYT Ha Karojae Bbiaenutcs 4,542 r HekoToporo Mmerajuia. Paccuurarh
ANIEKTPOXUMHUYECKHI IKBUBAICHT 3TOTO METaJlIa.

260. Ipu snexrponuse pactBopa cyinbdara MUHKA HAa aHOJE 00pa30Basoch 5,6 1 raza, M3MEPEHHOTO IIPU HOPMAIbHBIX
ycnoBusix. CKOJIbKO IMHKA BBIJEINIIOCH 32 TO ke BpeMs Ha karoje? CoCTaBUTh CXeMy 3JIEKTPOJIM3a Ha TUIATHHOBBIX AJIEKTPO/IaX.
261. Uro Takoe AMCHEPCHBIE CUCTEMBI? B WeM pasnuyue MeXay MOHO- U TOJUANCIEPCHBIMU, CBOOOI-HO- U
CBSIBHOJUCTIEPCHBIMHU crcTeMaMu? K KakiuM JUCTIEpCHBIM CHCTEMaM OTHOCUTCS MoYBa?

262. Uro takoe aacopbuusn? Kak n3ameHuTcs ancopOUuoHHas cIOCOOHOCTh BEUIECTB NP ApOOICHUH KyOMYeCKHX YacTHUll C

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

263. PactBop (3015) KOmTOUAHON KaMpopsl B 1 cM3 comepxut 2¢108 rmobyn storo Bemectsa. [IpuHu-Mas quaMeTp riao0yisl
paBHbIM 10-6 MM, HOJCUUTATH OOILYIO MOBEPXHOCTH AUCIIEPIUPOBAHHOIO Be-1eCTBa B 1 J1 301151.

264. UYeM paznmyaroTcs 30716 U reib? Bo3MokeH I mepexoa U3 301 B renb ¥ 00paTHO? OTBET MOA-TBEPIUTEH IPUMEPaMHU.
265. Uro Takoe koyutouabl? B yem mpuumHa Koaryisiiuu KOJUIOMAOB?

266. Uro takoe nentuzanus komtonnos? Kak ruapoxcua sxenesa (III) MoxkHO mepeBecTH U3 Koaryista B 30J1b M U3 3015 B
KOaryJsit?

267. Hanmcats GopMyiy KOIIOMIHON MHIIEIIIBI, 00pa3ylomieicsl pH B3aUMOJICHCTBUU CHJIBHO pa3-0aBIIEHHBIX PACTBOPOB
AgNO3 u KCI mpu mebonsmom u36sTke KCI. Yka3ats noHsl, 00pasyromyie JBOHHOI JIeKTpUIecKuil CIIOMH.

268. Hamncate dopmyily KOJUTOMIHOH MUIIEIUIBI, 00pa3yoIIeiics pH B3aHMOICHCTBHN CHIIBHO pa3-0aBJICHHBIX PacTBOPOB

AgNO3 u KCI npu HeGonbniom nm30biTke AgNO3. Yka3ath HOHBI, 00pa3yromue aacopOIMOHHYIO YacTh JBOHHOTO AJIEKTPHIECKOTO
CIIOA.

269. Hanwucats popMyny KommouaHoi MuLeNbl, oOpa3yrouieiicss Mpu B3aUMOJEHCTBUU CUJIBHO pa3-0aBlIeHHBIX PACTBOPOB
Na2Si03 u HCI npu Hebonbmom n30biTke Na2Si03. Yka3ath HOHBI, 00pa3yro-Nixe: a) NOTCHIMATIONPEACISIONIUHA CII0i; 0)
JIBOMHOM 3JIEKTPUYECKUNA CIIOH.

270. Hamucats opmyity KOJUIOMIHOM MUIIEIIIBI, 00pa3yromeiics IpH B3aHMOICHCTBUU CIIIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2SiO3 u HCI npu xHe6omabmom u3dbiTke HCl. Yka3ats noHbl, 00pasyromnue TupPy3HyI0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.
271. Uro BrI 3HaeTe 0 xoarynmpyromemM aeictun sekrpoiantoB? Kakas u3 coneir — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
GoutbIriee BO3ICHCTBHE HA KOATYIISAINIO KOJUTONIOB? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinuun? Kak oH Oyner uamenstees B psaay coneit NaCl — BaCl2 — FeCl3? OtBeT MOTUBHPOBATh.




273. Kak M0HO cTaOMIH3HpOBaTh AUCIEPCHBIE cucTeMbl? UTo Takoe crabmiusatop? Kakue BuIs! cTabuin3anuu
JMCIIEPCHBIX cucteM Bol 3HaeTe? UTo Takoe 3alIUTHBIE KOJUIOUIBI M B YEM MEXaHU3M UX AeHcTBus?

274. Uro mpowusoiiner, eciau k 3010 Fe(OH)3 mpumute pactBop Na2SO04? M3MeHHUTCS TH pe3ybTaT, eClid K 30710
HpeBapUTENIBHO J00aBUTH PacTBOP KpaxMana? OTBET MOTHBHPOBATE.

275. B nBe kos0b1 ¢ 3051eM MnO2 mpunuiy ciaenyroue pacTBopsl: B nepyto NaCl, Bo BTOpyIo — CHa-4ana pacTBOp MbLia, a
3areM NaCl. Uto npowusoiineT B kaxxaoi koyioe? OTBET MOTHBUPOBATH.

276. Urto mpou3oiaeT mpu CIMBaHUU KOJUTOMIHBIX pacTBOpoB AgCl (ctabmmmsarop — KCl) u Fe(OH)3 (crabummsarop —
FeCl3)? OtBer noaTBepanTh hopMynamMu KOJITOUTHBIX MUALEIL.

277. YTo mpoU30WIET MPH CAMBAHUU KOJUIOMIHBIX pacTBopoB H2Si03 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabumuzaTop
—FeClI3)? OtBer moaTBepauTh (GOpMYITaMH KOJUIOUIHBIX MULIEIII.

278. OT 4ero 3aBUCHT aAcopOIHs Ta30B U MapoOB HA IMOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapo-GuiIbHBIE U TUAPOYOOHBIC
aacopOentsl? Ha3Barh BakHeHIIne ajcOPOSHTEI.

279. OTimyre pacTBOPOB OT AWCIIEPCHBIX cucTeM. McTuHHBIC M KoJutonaHble pacTBopbl. Moxket i NaCl o6pa3oBbIBaTh
HCTHUHHBIC ¥ KOJUTOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro Takoe copbuusa? XemocopOrua? Hammcars ypaBHEHHS XeMOCOPOIMOHHBIX mporieccoB no-romenuss CO2 Bogoit u
OKCHJIOM KaJbLUs, @ TAIOKE MOIJIOUICHUSI aMMHUaKa BOJIOM.

281. VYxaxknuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS HONMATHIICH O IMPOMCXOXKICHNIO, XUMHIUYECKOH Mpupose, popme

MaKpOMOJIEKYJI, 10 OTHOLICHUIO K HarpeBaHuioo. Hanumure ypaBHeHNe NOIy4eHUS IOJIUATUICHA, YKAXKUTE MOHOMEDP U METOJ
HONTy4YeHHUs noauMepa. MoxkeT a1 HONUATUIICH UMeTh aTakThdeckoe cTpoeHne? OTBeT MotuBupyiite. Kak ucnomssyercs
HONUATUIIEH?

282. VkaxuTe, K KAKOMY BHUIY MMOJUMEPOB OTHOCHUTCS MOJMCTUPOII TI0 MPOUCXOXKICHHIIO, XUMUIECKOH Mpupoje, hopme
MaKpOMOJIEKYJL, 110 OTHOLICHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4YEeHUS IOJIMCTUPOIIA, YKAXKUTE MOHOMED U METOJ
nonyudeHus noauMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperyisipHoe — uMeeT noauctupon? Oteetr MoTHBUpYiTe. Kak
UCTIONb3YETCS NOIUCTUPOII?

283. VYkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJHXJIOPBHHIII MO IPOUCXOXKACHHUIO, XMMHUUE-CKOil mpupose, Gpopme
MAaKpOMOJIEKYJI, IO OTHOIICHHUIO K HarpeBaHUI0. HamumuTe ypaBHEHUE MOTy-YeHUs MOIUXIOPBUHIINA, YKAXKUTE MOHOMED U METOJ
nonyuyeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH H30TAKTUYECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MotuBupyiite. Kak ucnoinp-3yercst nonuxjiopBuHMI?

284. VkaxxuTe, K KAKOMY BUIY IIOJUMEPOB OTHOCUTCS HMOIMMETHIIAKPUWIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH IIPUPOJE,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIECHHIO K HarpeBaHuio. Hanuimmre ypaBHEeHHE MOTyYCHUs HOJIIMMETHIIAKpUIIaTa, YKaKUTE MOHOMED
1 METOJ| IoJTydeHus noaumepa. Kakoe crpoenne — CTepeoperyinsspHoe Ik HEPETryJIIpHOe — UMEET 3TOT noaumep? OTBET
MotuBupyiire. Kak ucnonbssyercs nonuMeTuIaKpuiaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MONUAKPUIOHUTPHUII MO NMPOUCXOXKACHUIO, XU-MUYIECKOil mpupoe,
(hopmMe MaKpOMOJIEKyJ1, TI0 OTHOLIEHHIO K HarpeBaHuIo. Hanummre ypaBHEHHE MOIyYeHUS HOJIMAKPHIOHUTPHIIA, YKAXKHTE MOHOMED
¥ METOJ IoTy4deHus nmoiauMepa. K xakuM monm-mepam — KapOOIeITHBIM HIIH TETEPOLICTIHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnomap3yeTcs MOMTHAKPUIOHUTPHII?

286. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaAMEHOBBIH KaydyK IO MPOUCXOXKIEHUIO, XUMUYECKOI mpupoe,
(hopme MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuo. Hamummre ypaBHEHHE TOTydeHUS OyTaMEeHOBOTO KaydyKa, yKaKUTEe
MOHOMEp M METOJI MOIydeHHs noauMepa. VimeeT mu 3ToT momumMep Imc- u Tpanc-¢popMer? Oteet MoTuBHpYHTE. Kak uemons3yercst
OyTanueHOBBIN Kaydyk?

287. VYKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS OyTaJMECH-CTUPOJIBHBIA KaydyK IO IIPOMCX0XK-ICHHIO, XUMHYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHwio. HanmmmTe ypaBHEHNE MTOTy49eHHs OyTaAneH-CTHPOIHHOTO
KaydyKa, yKa>KUTE MOHOMEPBI U METOJ [10JIyueHHs noauMepa. K kakum noaumepam — aTaKTH4ECKUM WIH U30TaKTUYECKUM —
oTHocHTCs 9TOT nonumep? OTBeT MoTHBHpYiiTe. Kak ucnonb3yercs OyTalueH-CTHPONbHBII Kaydyk?

288. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS OyTaIWeH-HUTPHIBHBIN KaydyK 110 MPOHCX0XK-ICHHIO, XHMHUIECKON
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHio. Hanummre ypaBHeHNE TOTy4eHHUs OyTaaneH-HUTPIIIEHOTO
Kaydyka, yKa)KUTe€ MOHOMEPBI U METOJ TIONTy4deHus noiaumepa. Kakoe cTpoeHue — CTepeoperyspHOe UM HEPETyJIIpHOe — UMEET
stot noimumep? OtBer MoTHBHpYIiiTe. Kak ncromnb3yercs OyTa ueH-HUTPUIIBHBIA KaydyK?

289. VYkaxuTe, K KAKOMY BHUIY MMOJUMEPOB OTHOCUTCS (HeHOIPOpMabIeTHIHAS CMOJIA TT0 MTPOUCXO0XK-ICHUI0, XUMHYECKOM
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHHIO K HarpeBaHHi0. Hanummre ypaBHeHNE NOMydeHHs (heHOoIPOpMaTbAeTUIHOM
CMOJIBL, YKa)KUTE MOHOMEPBI U METOJ], IoMy4eHHs nonumepa. K kakum nonumepam — kapOOLETTHBIM UIIH TETEPOLEHBIM —
oTtHOCHTCS ATOT mosimMmep? OTBeT MoTHBUpYHTE. Kak ncnonb3yetcs dheHondopManbaeruanas cMoa?

290. YkaxuTe, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJMHITHIECHTEpe(TANIAT M0 IPOUCXOKACHHUIO, XHMUYECKOH MPHPOJE,
(hopMe MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuto. Hamummire ypaBHeHHE MONyYeHUs HONUITUNEHTepedTaNaTa, yKaKITe
MOHOMEPBI X METOJ| IOTyYeHHs noauMepa. imeer i 3ToT noimumep 1uc- u TpaHc-popmer? OtBeT MoTHBHpYiiTe. Kak
HCTIONB3YeTCs TONMATHIICHTepedTamar?

291. Yxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCSI HEHIIOH MO NMPOMCXOXKACHUIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarpeBaHHto. HamumuTe ypaBHEHUE MOTy4eHUs] HEIIIOHA, YKaKUTE MOHOMED U METOJ
noxydeHus moauMepa. K kakiuM monmmepam — KapOOIIeITHBIM HITH TeTePOICTTHRIM — OTHOCHTCS 3TOT nonumep? OTBeT
Motusupyire. Kak ucnonssyercs HelnoH?

292. VYKakuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MOJUTETPAPTOPITHIICH MO MPOUCXOKACHUIO, XUMUYECKOH HPHUPOJE,
(hopmMe MaKpOMOJIEKyJ1, TI0 OTHOLIEHHIO K HarpeBaHuIo. Hanummre ypaBHEHNE MOIyYeHUS HOJIUTETPAdTOPITHICHA, YKAXKHUTE
MOHOMEp U METOJ NOIy4eHUs nouumepa. MoxkKeT 11 3TOT NOJIMMEP UMETh aTakruueckoe crpoeHue? OteeT MoTuBUpyiiTe. Kak
UCTIONB3YeTCs OMUTETPa(hpTOPITIICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MOJMMETHIMETAKpPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKON MPUPOJE,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHU0. Hamummre ypaBHEHHE ITOTydeHUS OTMMETHIMETAaKpHIIaTa, yKaKUTE
MOHOMEp U METOA NoaydeHus nonumepa. K kakuM nonuMepam — aTakTUUECKAM WIIU U30TAKTHUECKUM — OTHOCUTCS 3TOT Iojaumep?
OtBet MoTuBHpYiiTe. Kak ncronb3yercs nomruMeTHIMeTaKkpunaT?




294. VYkaxure, K KAKOMY BHIY IOJHUMEPOB OTHOCHTCS MOIMBUHMIIAIETAT MO NMPOUCXOXKACHHUIO, XUMHU-4eCKoil mpupose, Gpopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHU1o. HanumuTe ypaBHEHUE MO-ITyYeHUs! OTMBUHMIALETATA, YKaKUTE MOHOMED U

METOJ Moy4eHus nonuMepa. Kaxkoe cTpoeHne — cTepeoperyIsipHOe WM HEPETYIAPHOE — UMEET 3TOT noaumep? OTBer
MoTuBHpy#Te. Kak ncrnons3y-eTcst HoMMBUHMANAIIETAT?

295. VkaxuTe, K KAKOMY BHIY NOJIMMEPOB OTHOCHUTCS KallPOH IO MPOUCXOXKAEHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHHI0. KakuMu MeTogaMu MOXKHO HONYy4YUTh KanpoH? HanuimuTe ypaBHEHUs MOTy4eHHs
3TOTO TTOJIMMEPa, YKAKUTE MOHOMEPEI. K KakuM 1mosmMepam — KapOOIeTHBIM FITH TeTePOIICITHRIM — OTHOCHUTCS KarpoH?

296. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS PE3HHA MO MPOHCXOXKACHHUIO, XMMUUECKOH MpHu-poje, Gopme
MAaKpOMOJIEKYJI, IO OTHOILIEHUIO K HArPEBaHUIO. Y KaXKUTE MOHOMED M METO/ MOTy4eHHUs pe3uHbl. UeM pesrHa oTau4aeTcs oT
300HMTa? Kak ucrone3yroTest pe3nHa u 300HUT?

297. Kakne pa3HOBHAHOCTH MOMUH30MIpPeHa cymecTByoT? K kakuM BHaaM MOIMMEPOB OHH OTHOCSATCS MO MPOHCXOXKACHHUIO,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio? Hanmummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH MONUH30IPEHA,
yKaxXuTe MOHOMepbI. Kak ncronb3yeTcs Mouu30-1peH?

298. Uro Takoe nonuamuaHele cMoinbl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJMMEPOB OHH OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKON IPUpoe, (hopMe MaKpOMOJIEKY, TI0 OTHOLIEHHUIO K HaTPEeBaHUIO.
Hanumure ypaBHEHUs MOTy4eHUs TOTHAMHUIHBIX CMOJ, YKaXKUTE MOHOMEPBI. Kak HCTONB3yIOTCS MONHAaMUIHbIE CMOJIBI?

299. Kakme Bums! kayuyka cymecTByoT? K kakoMy BHIY ITOJIFMEPOB OHH OTHOCSTCS ITO TMPOUCXOXKIE-HUI0, XUMHYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHHio? Hanmimmre ypaBHEHHSI CHHTE3a Pa3HbIX BUIOB KaydyKa, YKaKHTE
MoHOMepbI. Kak HCTIONB3YIOTCS 3TH MOIUMEPHI?

300. [Nepeunciure KapOOLENHBIE MOIUMEPHI, MOIYyYEHHbIE METOAOM ITOJIMMEPH3ALNH, HE COZIEp)Kalllieé B OCHOBHOM LIeNH
KpaTHBIX cBsA3eil. Hanmummre ypaBHEHNS UX MOTyYeHHS, YKaXKATE MOHOMEpPEI. Kakne u3 3THX MOIMMEepOB MOTYT HMETh
aTakTH4eckoe cTpoeHue? OTBET MOTUBHpYIITE.

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

pactBop KOH. Yka3are B KakX UMEHHO IMPOOHUPKAX HAXOASTCS paCTBOPBI 9THX COJIeH, ecii B 1-if mpoOupKe BbINai ocagok O0enoro
1[BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-i ocajika He 00pa3oBaiock. [Ipy MOMOIIM KAKOTO peareHTa MO>KHO
OIIPEIEINTh COCTAB CO-IEPXKUMOTO 2-1 U 3-if mpoOupok? OTBET MOATBEPIUTH YPAaBHEHUSIMU PEAKIHii B MOJIEKYISIPHOH 1 HOHHO-
MOJIEKYJISpHOH (opme.

303. B nate npoOHpoK, copepkKaiiux pacTBOPbI XJIOPUIOB Kalus, aMMOHUS, MarHusi, xkene3a (II) u kanbims, po0aBuiin
pactBop NaOH. Yka3ath B KaknX IMEHHO IPOOHMpPKaX HaXOAATCS JaHHBIC COJM, €CITH B 1-1 IPOOHpPKE BHIMTAN 0CaIOK 3€JICHOBATOTO
BeTa, BO 2-if u 4-if — Gernoro 1BeTa, mpudeM Bo 2-if OH pacTBOPHIICS IIPH pa30aBIeHUH BOJOMH, a B 3-if U 5-if mpoOupkax ocaika He
o0pazoBanoch. Kak MOKHO OIIpesesIuTh COCTAaB pacTBOPOB B 3-i 1 5-i mpoOupkax? OTBET NOATBEPANUTh YPaBHEHUSAMU peakuui B
MOJICKYJISIDHON U HOHHO-MOJICKYJIAPHOH (hopMe.

304. Vka3aThb 1Ba XMMHUYECKUX PEaKTUBa, IPU IIOMOIIU KOTOPHIX MOKHO Pa3iIM4YUTh PACTBOPBI XJIOPU-JOB MAarHusi, KajbLus U
6apus. Hammucats B MOJEKYIAPHOH H HOHHO-MOJIEKYISIPHOH (hopMe ypaBHE-HHUS PEaKiuii, IPOTEKAIOMUX MEXIY STHMHU PeaKTHBaMU
M KaKIIOHU U3 COJICH.

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

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTh ypaBHEHHS PEeaKiMii B MOJICKYJSIPHON ¥ HOHHO-MOJICKYJIIPHOM (hopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hamucars xumudeckue (GopMyIbl BeLIeCTB, HAXOAAIMUXCA B 3-X Kombax, ecid: 1) pacTBOpPBI OKPAIIMBAIOT ILTaMs
TOPEJKK B (PMOJIETOBBIH 1[BET; 2) MpH npuinBaHuu pactBopa AgNO3 B obpasiiax u3 1-i u 3-i ko6 BbIIaT TBOPOKUCTHIN 0CaT0K
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnernn H2SO4 B oOpasiie u3 3-i KOJIOBI POU30IILIO
OypHOe BEIZIENICHNE Ta3000-pa3HOTO BEIIECTBA, KOTOPOE BBI3BaJIO MoMyTHeHHE pacTBopa Ca(OH)2. OTBeT moaTBEpANTE YpaBHE-
HUSIMH COOTBETCTBYIOILIMX PEAKIMNA B MOJIEKYJISIPHOH M MOHHO-MOJIEKYJISIPHOH (hopme.

308. IIpu moMoOIIM KaKMX KAYEeCTBEHHBIX PEaKIMi MOXXHO Pa3iHuuTh 2 MUHepalbHbIX ymoopenus (NH4)2S04 u KCI? Otser
TOATBEPANTH YPABHEHUSMH COOTBETCTBYIOIINX PEAKIMH B MOJICKYIIPHOH W HOHHO-MOJICKYJIIPHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hamucars xumudeckue (GopMyIibl BeLIECTB, HAXOAAMUXCA B 3-X Konbax, ecau: 1) pacTBOp OKpa-IIMBAeT ILTaMs TOPEIKU

B (H0JIeTOBBIH BET (00pa3iibl U3 K00 1-it u 2-i) U skenThiii (0Opaser u3 3-it koaoObl); 2) npu npwiuBaHuu pactBopa AgNO3 B
oOpasrie u3 koJOsr No2 BB TBOPOXKUCTHIN 0caZiok Oeroro 1BeTa; 3) npu gobasneHnu pactsopa BaCl2 B obpasuax u3 1-it u 3-i
KOJIO BEIMaaeT Oenblit ocanok; 4) mpu nodasnennn H2SO4 u3smenennit He npoucxoaut. OTBET MOATBEPAUT YPAaBHEHHSIMHI
COOTBETCTBYIOLIMX PEAKIHMIA B MOJIEKYJSIPHON 1 HOHHO-MOJIEKYJIIpHOH hopme.

310. Kak mpu momoIiy BoJIbl U a30THOM KUCIOTHI Pacro3HaTh YEThIPE MOPOIIKA — COMy, Mel, Cyabdar Hatpus U rurc? OTBeT
MOJTBEPANTH YPABHEHUSIMU PEAKINN B MOJIEKYJIIPHON W HOHHO-MOJIEKYJISIPHOU (hopMe.
311. B deTsIipex makeTax coAepiKaTcs CIEAYIOUINe BEeIeCTBa: CylIb(ar amtOMUHUS, HUTPAT Oapusi, XJIOPH] aMMOHHSA, CYIb(OUT

HaTpusl. Vcromnb3ys pacTBOp r’HAPOKCHA KaIUs U OTKPBITBIN UM CYJIb(AT AIIOMUHNUS, OOHApYKUTh BCE OCTAIbHbIE BEIIECTRA.

OTBeT MOATBEPANTE YPAaBHEHUSAMH PEaKUNil B MOJICKYJIIPHON W HOHHO-MOJIEKYJIIpHOU (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 moxHO pasnuuuts: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT U HUTPHUT
kausi? OTBET MOATBEPIUTh YPAaBHEHHSAMH BO3MOXKHBIX OKHCIIUTENBHO-BOCCTAHOBHUTEIBHBIX PEaKInii.

313. Kak nmpu nomoniu auxpomata kamus K2Cr207 MoxkHO pa3nuuuth: a) cynbgatsl sxenesa (1) u (I1II); 6) HUTpaT u HUTPUT
kanma? OTBET MOATBEPANTH YPABHEHNUSIMH BO3SMOXHBIX OKHCIHTEIIFHO-BOCCTAHOBUTEIBEHBIX PEAKIIHIA.

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCS CIECTYIOMIME BEIlecTBAa: Cynab(aT HATpus, Cyab(uUT HATpUs, CyIb(UA HATPHUSL.
Kak, nmest B cBOEM pacriopspKeHHH JIMIIb OJIMH PEaKTHB (Kakoi?), y3HaTh, T/Ie Kakas collb HaxoauTcs? Hamcars ypaBHeHUS

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

315. Kak npu momomy rupokciuaa HaTpus, HUTparta cepedpa u xjopuaa 0apus ONpenesuTh, Kakoe U3 yIoOpeHnit — cynbhar
aMMOHUSI, HUTPAT HATPHsl, XJIOPU aMMOHUS — MPENICTaBIsET OO0 Hccaenye-Mblii oopasen ynoopenusi? OTBET MOSICHUTD




YpaBHEHHSAMH peakuuil B MOJICKyJIIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00Pa30BaABIIMXCS OCAIKOB.

316. Kak npu nmomoiy rufipokcusia HaTpus, HUTpaTa cepedpa U KapOoHaTa HATPHUS OIPEACIUTh, KAKOe U3 yJIOOpeHH —
HUTPAT KaIbIWs, GochaT aMMOHNS, XITOPHT KK — IIPEACTaBIsIeT co00it necnemye-Mulii oopasert ynooperus? OTBET MOSCHUTE
YpaBHEHHSAMH peakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00PAa30BABIINXCS OCAIKOB.

317. Kak mpu momouu ruipokcuia HaTpusi, HUTpaTa cepedpa U CONSHONW KHCIOTHI ONpPENeNnTh, KaKoe U3 yIoOpeHui —
HHUTpaT aMMOHUSI, KapOOHaT Kanust, pocdart Kaus — nmpeAcTaBisieT coboii oopasen ynodpenust? OTBET MOSCHUTH yPaBHEHUAMH
peakmuii B MOJIEKYJIIpHOH ¥ MOHHO-MOJIEKYISIPHOH (hop-Me C yKa3aHHEeM I[BeTa 00pa30BaBIINXCS OCAIKOB.

318. ITpu moMommy KakuX KauyeCTBEHHBIX PEaKIMi MOXKHO MOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hammcars ypaBHEHNs COOTBETCTBYIOIINX PEAKIMil B MOJICKYJIIPHOIM M HOHHO-MOJIEKYJISIPHOH (opme.
319. HasBare Hambosee BayKHBIE COJIH JKelle3a M yKa3aTh MX MPAKTHUecKoe 3Ha4deHHe. [IpH moMoImy Kakux peaxiuii MOXKHO

00HapyXuTh IpucyTcTBHE HOHOB kene3a (II) u (III) B pactBope? OTBET MOA-TBEPAUTH YPAaBHEHUAMH PEAKUUIT B MOJICKYJISIPHOH 1
MOHHO-MOJIEKYJISIpHOM (hopMme.

320. [Ipu moMoIM KakKWX Ka4eCTBEHHBIX PEaKIMid MOXKHO TMOATBEPIUTH cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIMA B MOJICKYJISIPHON M HIOHHO-MOJIEKYJISIPHOH hopme.

Bompocs! i1t npoBeieHus IPOMEXYTOUHOI arTecTanuu B popme sk3amena (MK):

1. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH COXPaHEHMs MAacChl U SHEPIHH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHHM, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHbI XUMUH: 3aKOH OOBEMHBIX OTHOIIECHHMH, 3aKOH ABOTraipo M €ro cieacTBHs. MeToxbl onpeaesieHuUs
MOJIEKYJIIPHBIX MacC ra3oB.

3. Ilepuonuueckuii 3akoH U nepuoauueckas cucrema J[.J1. Menaeneepa. Ilepuoasl, Ipynmsl ¥ NOA-TPYMNIIbl NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHS aTOMA C TOJIOKEHUEM 2JIEMEHTOB B IEPUOANIECKOH cHCTEME.

4. Crpoenue atoma. [locrynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUil CMBICII.

6. OnekTpoHHas opOUTaNb U «KBaHTOBas stuerika». [Ipunrun Ilaymum. ITpasuno XyHnga.

7. CemeiicTBa s-, p-, d- u f- 3JJeMCHTOB B MEPUOANYECKON CUCTEME 3JICMEHTOB. DIICKTPOHHBIE (OP-MYJIBI SJIEMEHTOB.
8. 3aBUCHMOCTH CBOICTB aTOMOB OT CTPOSHHMS MX JICKTPOHHBIX 000J0YEK. DHEPTHsl HOHU3AINH U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBS3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIE XapaKTEePUCTHKU.

11. KoBanenTHas xuMudeckas: CBsA3b, €€ PasHOBUIHOCTH. MeToN BaJlEHTHBIX CBA3EH.

12. Crioco651 00pa30BaHusI KOBAJICHTHON XMMHUYECKON CBS3H.

13. I'uGpuuzanys aTOMHBIX AJIEKTPOHHBIX OpOUTaNelt U e€ BUJBI.

14. [TonsipHOCTP XUMUYECKOH CBSI3U. DIIEKTPUYECKMH MOMEHT JHIOJS MOJIEKYJIbI.

15. Wonnast cBs3b, €€ 0c0OeHHOCTH. CTereHb HOHHOCTH CBSI3H.

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

17. Tepmoxumusi, ee OCHOBHBIE olpeneneHus. 3akoH ['ecca u ero cieacTBue.

18. BHyTpeHHs SHEeprus M SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKIX MTPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHME BellecTBa. BeposATHOCTb COCTOSHUS CUCTEMBI U SHTPOIHUS.

20. HarmpaBiieHHOCTh CaMONPOU3BOJILHOTO MPOTEKAHUSI XUMUYECKUX peakiuii. DHeprust ['ub06ca.

21. Xumuyeckas kuHeTHKa. CKOPOCTh XMMUYECKUX PEaKIMii B TOMOT€HHOW M reTepOTreHHON CUCTE-Me.

22. BnusHue npuposl pearupyroliuX BEHIECTB U TEMIIEPATYPbl HA CKOPOCTb XUMUYECKOH PEAKIUU.

23. BnusiHue xaranuzaTopa Ha CKOPOCTb XMUMHYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEaKIUH. XUMHUIESCKOS PaBHOBECHE.

25. Cwmemenue xumudeckoro pasHoBecus. [Ipunnun Jle larense.

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

27. AHOMaJsbHbIE CBOWCTBA BOJBI, UX MPUYUHA U POJIb B MIPUPOAE.

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

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTh Ta30B B KHIKOCTSIX.

31. KoHueHnTpanust pactBopoB, €€ BUJIBI.

32. OcMoc, OCMOTHYECKOE JTaBIIeHHE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB M AIICKTPOIUTOB.
33. INoHmkeHne DaBlIeHHs HACBHIIIEHHOTO Iapa pacTBOPHUTENS HAJ pacTBOpPOM. 3akoH Payms 1y pac-TBOPOB HEIIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. [oBblIeHNE TEMIEpaTyphl KMIIEHUsT pacTBOPOB. 3aKOH Payiist 1ist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIHUTOB.
35. IloHnxeHue TemmepaTypbl KpUCTAJUIN3alUKM PacTBOpa. 3akoH Payis 11 pacTBOpPOB HERNIEKTPO-JIIUTOB U BIIEKTPOIUTOB.
36. Teopust >MEKTPONUTHUECKON TUCCOIMALIUH.

37. [IpumenumocTtsb 3akoHOB Bant — I'odda u Payns k pacTBopam 37€KTPOIUTOB.

38. CrnaOble 3JIEKTPONIUTHI, UX AUCCONMANMs. 3akoH pazbasiieHuss OCTBabaa.

39. CunpHbIe MEKTPOIHUTHI, UX TUCCOLHANSL. AKTUBHOCTh HOHOB.

40. Peaxuun noHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKLMH.

41. OrekTponuTHYecKas AUCCONranus Boasl. HelTpanbHble, KHCIBIE M IIEIOYHBIC PACTBOPHI.

42. Bopoponnsiii nokaszarens. Illkana pH, meroast onpenenenus pH.

43. I'unponus, ero KONUYECTBEHHbIE XapaKTePUCTUKU. 3aBHCUMOCTh TMIPOIM3a OT KOHIIEHTPAlMU M TeMIepaTyphsl pacTBopa.




44. I'unponus conei u ero BUABI (Ha IpUMeEpe YPaBHEHUH THAPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JlucniepcHbIe CUCTEMBI, MX KIacCH(UKAIMS 110 arperaTHOMY COCTOSHHIO (ha3.

46. JlucriepcHbIe CHCTEMBI, X KIacCH(DHUKAIMS TO CTENeHH AUCTepCHOCTH. CBOOOTHO- U CBSI3HOIMC-TICPCHBIC CHCTEMBI.
47. YcToHYnBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTAOMIM3AUH AUCTIEPCHBIX CHCTEM.

48. Cop0Ouust u e€ BUIBL.

49. Komounnsie pactBopsl. CTpoeHUE KOJIOUTHOW MUIICIUIBI.

50. Koarynmsamus KOJUTOMIHBIX pacTBOPOB M (haKTOPHI, €€ BRI3BIBAIOIIHUE.

51. Tunel OKMCIUTENBEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. Bakneinimne BocCTaHOBUTEIIH.

53. Peakinu BoccranoBnenus. Baxueiimue oxucnuremny.

54. OKHCIUTETHHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD.

55. DIEKTPOXUMHYECKUE CHCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHUH METalIoB.

56. Kopposust meTanioB u ee BUJBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. [Nonsatue xumuueckoit naeHTUuKanuu. KayecTBeHHbIE peakuuy Ha MOHBI.

59. CocraBneHHe ypaBHEHHIH OKHACIUTEIEHO-BOCCTAHOBHTEIBHBIX PEAKIUi, PEaKuuil HOHHOr0 0OMEHa, TUIPOJIH3a COJICH.

6.2. TeMbl NUCbMEHHBIX padoT

KontponsHas pabota cTyZeHTOB 3a09HOH (HOPMBI 00y IEHUS
KoHnTposbHas pabora Ha TeMy «XHUMHUYECKHE pacueThy. LIelblo BBINOIHEHUsI KOHTPOJIBLHOM pabOTHI SBIISIETCS 3aKpeILICHHE
TEOPETUUECKUX 3HAHUH, BEIHOCHMBIX Ha CAMOCTOSITENBHYIO PaOOTy CTYAEHTOB, HO3BOJISIOIIMX OCBOUTD CIICIUAIBHBIC Pa3/IeITbl

JUCIIUIIINHEL.

Bemonnstierca KP cTyneHTOM HHANBHAYaTBHO MO PYKOBOACTBOM MpEIOAaBaTelis BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSATEIBHO.
CpoK c1auu 3aKOHYEHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEINIO YKa3bIBaeTCs B 3anaHuu. [locie mpoBepKu U T0pabOTKU YKa3aHHBIX
3aMeuaHni, paboTa 3amuniaeTcs. [Ipy moIoKUTEIFHOM OIIEHKE BEIITOTHEHHOH CTYIeHTOM paboTe Ha TUTYJIFHOM JINCTE PaOOTHI

cTaBUTCH - "'3a4TEHO".

6.3. IIpouenypa oueHUBaHUS

OHCHKa C(l)OpMPIpOBaHHOCTI/I KOMIICTEHITHI y 06yqa}oumxc51 1 BBICTABJICHUEC OLCHKHU IO AUCIUIUIMHE BCIACTCA CICAYIOIUM
o6pa30M L I CTYACHTOB 3a0YHON U OYHO-3a0YHOM (bOpMLI O6y‘lCHI/IH OIICHHBAETCS 1O MATHOAILHOM IKaJIe, OCHKaMH
COTIIUIHO», «XOPOII0», «YAOBJICTBOPUTCIIBHO», «HCYJOBJICTBOPHUTCIILHO» / «3aYTCHO» MJIH «HE 3aYTCHOM.

6.4. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

KonTpomnsHas pabora.
Hrorosslii KOHTPOIb.

7. YHEBHO-METOJNYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemas 1ureparypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpI)I, COCTaBUTCIIN

3ariaBue

I/ISI[aTCJILCTBO, ronq

JI1.1 |Cygopos A. B.,
Huxonbckuii A. b.

OOmas XuMusL: y4eOHHUK

Cankr-IletepOypr: Xumusaar,
2020,
https://biblioclub.ru/index.php?
page=book&id=599264

JI1.2 | Anapues A. .

Xumust: yaeOHoe mocodne

Hoocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173

JI1.3 |Camuxosal'. T.

Xumus: yuebHoe nocoodve

Va: BrAY, 2021,
https://e.lanbook.com/book/201
053

7.1.2. JlonoJHUTENbHAS JIMTEPATypa

ABTOpBI, COCTaBUTENN

3ariaBue

W3nmarensCcTBO, TOI

JI2.1 |Iamamosa O.1O.,
Jpososososa T.H.

Xumust: COOPHUK 32124 TSI CAMOCTOSITEITbHON PabOThI
CTYZCHTOB [BCEX HaIpaBIICHHIA |

Hosouepxacck, 2018,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&idb=0

JI2.2 | Apososo3osa T.H.,
IMTanamosa O.10.,
IIstaneHa E.B.

Xumus: 1a00paTOPHBIN MPAKTHKYM [UIS CTYJEHTOB BCEX
HarnpaBleHUN

HoBouepxacck, 2018,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&idb=0




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO
JI2.3 | AmapueB A. 1., Xumus : COOpHUK 3aa4 U YIPaKHEHUH: yueOHO-METOIUUECKOe HoBocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. MeTtonuyeckue pa3padoTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 |HoBouepk. HHX.- XuMHSA: METOA. YKa3aHH MO M3y4. Kypca H BBII. KOHTp. pabOTHI Hosouepxacck, 2022,
MEJIUOP. UH-T JUIs CTy[. 3a04. popMBbl 00yd. Hanpasi. "Tuxpomennoparus”, http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct.: | "Crpourennctso”, "IIpuponoodycTpoicTBO 1 oNIMI/UserEntry?
0.10. [lanamoga, BonomnoJib3oBanue"”, "TexHochepHas 6e30mMacHOCTh", Action=Link FindDoc&id=42
T.W. IpoBoBo30Ba "Hedrerazosoe nemo" 7806&i1db=0
7.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-Te1eKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"
7.2.1 MH()OPMAMOHHO-CIIPAaBOYHBIC U TIONCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHUCTEMBI
7.3 IlepevyeHb NPOrpaMMHOI0 odecnedeHust
7.3.1 Yandex browser
732 Microsoft Teams IMpenocraBnsercs GecruiaTHO
733 IMporpammHas cucteMa it 0OHapyXEHUs TeKCTOBBIX | JInmensuonHsIi qorosop Ne 8047 ot 30.01.2024 .. AO
3aMMCTBOBaHM B Y4eOHBIX U HAyYHBIX paboTax «AHTUIIIATHAT»
«Antumnaruat. BY3» (untepner-Bepeus);Motyb
«IIporpaMMHBIIl KOMIUIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBAaHHMH B OTKPBITHIX HCTOUHUKAX CETU
HUHTEPHET»
7.4 TlepeyeHb HHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabpix OO0 Haydnas anekTpoHHas http://elibrary.ru/
OoubmmoTexa
7.4.2 baszer ganaeix OO0 "Tlpecc-Mudopm" (Korcymsrant | https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCHUIIJIMHbBI (MOAYJIS)
8.1 2313 CrienanbHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIIEUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH O0YYEHHUSI, CIy KaIllUMH JJIsI IPEICTABICHIS HHOOPMAIIH OOBIION 2y TUTOPHH:
Habop neMoHCcTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarmsAHBIC TocOOHS — 15
wrt.; PabGoune mecta ctynentoB; Pabouee MecTo mpemnoaaBaTes.
8.2 2321 CrieranbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICIIHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
cpencTBaMy 00Y9eHHs, CIy KaIllliuMH JJISI IPeICTaBIeHs HH(opMaIn ayauTopun: HaGop
JIEMOHCTPALHOHHOTO 000pyJ0BaHNUs (IIEPEHOCHOIT): HOyTOyK Mapku Asusmodel/X552M — 1 mit.,
npoekrop Acerx113PH — 1wrT., sxpan HacTeHHbIH — 1 WT.; Y4yeOHO-HarIsAAHbIE TOcOOUs — 9 1mT.;
Hocka - 1 mT.; Paboune mecTa cTynenToB; Pabodee MecTo mpenogaBaTeds.
8.3 2305 [ToMmereHne yKOMIUTEKTOBAHO CIIEIIAATN3UPOBAHHON MEOEIBI0 M TEXHUIECKUMH CPEICTBAMH
00y4eHHs, CIy> KaIlUMH JUIS TIPEICTaBICHNUS HH()OPMAIH 1 OCHAIIEHO KOMITBIOTEPHON TEXHHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYEHUS K CeTH «IHTepHET» U 00eCcTIedeHneM JOCTYIIA B AIEKTPOHHYIO
nHpopMannoHHo-00pazoBareabHyto cpeny HUMU Jlouckoit TAY: Kommbiotepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mrt.; Femoza — 2 mr.; Monuntop VS — 1 mT.; MonuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpambaas 6ubnuorexa;
Cromnbl komnbloTepHble — 6 WT.; Cron-Tym6a — 5 mt.; Crynbs — 16 mr.; TemaTHueckue IIakaThl
—5mr.; Jlocka— 1 mT.; Paboume mecta cTyneHToB; Pabodee MecTo mpemomaBates.
8.4 2102 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATN3UPOBAHHON MEOEIBIO U TEXHUYECKUMHU
cpeacTBaMy 00yUEeHHsI, CITY>KAIIUMHU TS IPEACTaBICHUs HHPOPMALIUU OOJIBIION ay JTUTOPUH:
Habop nemMoHcTpamoHHOro 060py0BaHus (IEPEHOCHOMN): 9KpaH - | mT., mpoekrop - | mrt., HeTOyK
- 1 wr.; Anmapar TBO — lmt.; Anmapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; [lnmura
HarpesarenbHast ES-HA3040 — 1 wir.; Nazoananuszarop I'’XII-3M — 1 wit.; Oruerymurens — 1 wr.;
Benpo xonycnoe — 1 mt.; JlabopaTopHas mocyna; PacTBopsl peakTHBOB, HEOOXOAMMBIX ISt
BBIITOJIHEHHUS JTADOPATOPHBIX paboT; AmNTedyka ¢ MeauKaMeHTaMu — 1 mt.; Mebenp nabopatopHasi;
Jlocka MarHUTHO-MapkepHas - 1mr.; CymmuiabHbIi mkad - 1mT.; Becol Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas neys - 2 mT.; JJocka — 1 mr.; Paboune mecta ctynentos; Paboune mecta
IpernojaBaTessl.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA ITIO OCBOEHUIO JUCHUIIIIMHBI (MOAY JIS)

1. [Tonoxenue o Tekyuiei arrecraiuu odydaroummxces B8 HUMU [ATAY (BBeaeHo B AeiicTBue mpukazoM aupekropa Nell9 ot
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2. XuMHUA : METOANYECKHE YKa3aHUS 10 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTSA CTYICHTOB BceX HampasieHuit / HoBodepk. HHX.-
menmop. uH-T JJoHckoit AV ; coct. O.10O. llanamosa. - HoBouepkacck, 2019.
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HoBouepk. unx.-menuop. uH-t Jonckoii 'AY. - HoBouepkacck, 2018.

3. XuMHs: METOJl. YKa3aHus 110 M3Yy4d. Kypca U BBII. KOHTP. paboTHI Ui CTYA. 3204. GOpMBI 00yY.
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