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1. OFbEM JUCIUIIJINHBI B 3BAYETHBIX ENJUHUIAX C YKASAHUEM KOJIMYECTBA
AKAJTEMHUYECKHX YACOB, BBIJEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCHA C
IPEIIOJABATEJIEM U HA CAMOCTOSATEJIbBHYIO PABOTY

OO0mast Tpy10eMKOCTh

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMocCTOsTebHas 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
[paxruyeckue 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 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 JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pa3gen) OIL: | b1.0
3.1 | TpeGoBaHus K NpeJBapUTe/IbHOI IIOAT0TOBKE 00y4al01erocs:
3.1.1 | 3uats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIIEPpUMCHTA

3.2 | JucuumianHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TAaHHOMH JUCHHUILUIMHBI (MOAYJIA) HEOOX0OAMMO KAK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIoTHs

3.2.3 | O3HakoMHUTENbHAs IPAKTUKA

3.2.4 | I[louBoBeAcHNE

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 oxpyKaroleil cpeapt

3.2.10 | Xumus okpyxaromiei cpembl

3.2.11 | Hay4uHo-uccnenoBatenbckas padoTa (MoydeHHe IePBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIBECKOH paboThI)

3.2.12 | YuebHas TexHOMOTHYECKas (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX 1 MHKPOOPTaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKMX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast padota (HHP)

3.2.16 | CucteMHBbIH aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) IPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKHE METO bl aHATH3a

3.2.19 | 3ammTa BRIMYCKHON KBaTH()UKAIIMOHHON pabOoThI, BKIIOYAsk HOATOTOBKY K MPOLEAYPE 3aIIUThI M MPOLELyPy 3alUThI

3.2.20 | BonHslii peecTp

4. KOMIIETEHI[H OBYYAIOIIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUTLTNHBI
(MOJLYJIST)

OIIK-1 : Cnoco0eH pemiaTh TUNOBBIE 3a1a4M NPO¢ecCUOHAIBHOI 1esITeIbHOCTH HA OCHOBE 3HAHMI OCHOBHBIX 32KOHOB
MaTeMaTH4YeCKHX U eCTECTBEHHBIX HAYK C IPUMeHeHHeM HH(OPMAIHOHHO-KOMMYHUKAMOHHBIX TeXHOJIOTHif;

OIIK-1.1 : 3HaeT OCHOBHBIE 3aKOHBI MAaTEMAaTHUYECKUX U €CTECTBEHHOHAYYHBIX JUCIMILINH JIJIs1 pEeLIeHHs] TUIIOBBIX 3a/1a4
PO eCCHOHATBHOMN EATEITFHOCTH

OIIK-1.2 : YMeeT UCHONIB30BaTh OCHOBHBIE 3aKOHBI MATEMATHUYECKUX U C€CTCCTBCHHOHAYYHBIX JUCHUILIIIAH JJId PCHICHUSA
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaHLHOfl JACATCIbHOCTHU




OIIK-1.3 : Biageet HaBBIKAMH IO UCTIOIB30BAHUIO B TPOPECCHOHATHHON OCHOBHBIX 3aKOHOB MaTEMaTHUYCCKUX 1
€CTeCTBCHHOHAYYHBIX JUCIUILUINH C TPUMEHEHHEM HH()OPMAITHOHHO-KOMMYHHUKAITHOHHBIX TEXHOIOTHHA

OIIK-5 : Cnoco0eH y4acTBOBATH B NPOBEICHUM IKCIIEPUMEHTAJIBHBIX HCCJ1€I0BaHUI B IPO(ecCHOHATBHOM /1esITeIbHOCTH;

OIIK-5.1 : 3HaeT METOIBI F/HITH METOIVKU IPOBEICHHS YKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH B TIPO(PECCHOHANBHOM cdepe

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

OIIK-5.3 : BageeT HaBbIKaMK 00pabOTKH Pe3yJIbTaTOB IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUN, OPOPMIICHHS OTIETOB T10
pe3ysbTaTaM HCCileI0BaHUN

ITK-4 : Crioco0eH HCnoJ1b30BaTh OCHOBHbIE 3AKOHbI €CTeCTBEHHOHAYYHBIX IMCUHUIIIMH, TEOPETHYECKOro U
IKCIEPUMEHTATBHOI0 HCCIeJ0BAHUS MPH pelleHNH NPodeCcCHOHANBHBIX 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 3HAHHUH U1 PEIICHUS] KOHKPETHBIX 3a/a4 B 00JIaCTH THAPOMETHOPAITIH

5. CTPYKTYPA U COAEPKAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HauMeHoBaHue pa3ae/ioB U Cemectp / | HacoB | Unaukartopsl | Jluteparypa HnTepakr. Ilpumeyanue
3aHATHSA TeM /BUJ 3aHATHSA/ Kype
Paznen 1. 1. OcHOBHBIE 3aKOHBI
XMMUH.
1.1 OnpeneneHue SKBUBAJICHTHON 1 2 I1K-4.1 ITK- JI1.1J12.1 0
MaccChl MeTaiIa mo oobemy 4.2 T1K-4.3 JI2.2J13.1
BbIZIeNMBLIETOCS Bogopoa /J1ab/ OIIK-5.1 21
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIlIK-1.3

Paznen 2. 2. CtpoeHue aToma.

Iepuonnyeckas cucrema

semenToB /.. MenaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 ITK-4.1 TTK- JIL.1J12.1 0
MOJIEITb COCTOSIHHSI SJIEKTPOHA B 4.2 T1IK-4.3 JI2.2J13.1
aToMme. DIeKTPOHHbBIE 000IOUKH B OIIK-5.1 21
atome. KBaHTOBBIC UKcCa. OIIK-5.2
IIpunnun [Taymu. [paBuno XyHna. OIIK-5.3
ITepnoguueckuii 3axon JI.1. OIIK-1.1
Menpeneesa B cBeTe OIIK-1.2
COBPEMEHHOW TEOPUHU CTPOCHUS OIIK-1.3
aToma.

/J1ex/

2.2 Crpoenue aroma.llepuomnueckas 1 1 IK-4.1 IIK- JIL.1J12.1 0
cucreMa s1emenToB /1. U. 4.2 1IK-4.3 JI2.2713.1
Menpeneesa. OIIK-5.1 21
Mp/ OIIK-5.2

OIIK-5.3
OIIK-1.1
OIIK-1.2
OIlIK-1.3

2.3 N3yueHue TeopeTnueckoro 1 10 [K-4.1 IIK- JI.1J12.1 0
Marepuana, moAroToBka K 4.2 TIK-4.3 JI2.2713.1
MIPAKTHYECKAM ¥ J1ab0paToOpHBIM OIIK-5.1 21
pabotam. Pemenue 3anad. OIIK-5.2
BrinonHenue KOHTPOJIBHON OIIK-5.3
pabotel. OdopmiieHHE OTYETa 110 OIIK-1.1
n1abopaTOpHBIM paboTaM. OIIK-1.2
IToaroroBka K UTOTOBOMY OIIK-1.3
koHTpoto. /Cp/




Paznen 3. 3.Xumuueckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1 XuMHYecKast CBSI3b M CTPOCHHUE 2 ITK-4.1 ITK- JIL.1J12.1
MOJIEKYIL. 4.2 TIK-4.3 JI2.2J13.1
Tunst XUMHYECKOU OIIK-5.1 21

CBSI3H: KOBaJICHTHas, OIIK-5.2
HWOHHAs, BOJOPOJHAS, OIIK-5.3
mertandeckas. CTpoeHue OIlK-1.1
MoJieKy. BnusHue tuna OIIK-1.2
XUMHYECKOH CBS3M Ha OIIK-1.3
CBOICTBa BEIIIECTB.
/JTex/

32 XuMHUUeCKas CBSI3b U CTPOCHUE 1 [K-4.1 IIK- JI.1J12.1

mouekyn. /TIp/ 4.2 TIK-4.3 JI2.2J13.1
OIIK-5.1 31
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

33 N3ydenue TeopeTHIecKoro 10 [IK-4.1 IIK- JI.1J12.1
Marepuana, MoAroToBka K 4.2 TIK-4.3 JI2.2J13.1
MIPAaKTHIECKAM U J1aOOPaTOPHBIM OIIK-5.1 €|
paboram. Pemenue 3agau. OIIK-5.2
BrimosiHneHue pacyeTHo- OIIK-5.3
rpaduuecKoit paboThI. OIIK-1.1
OdopmiieHne oT4era 1mo OIIK-1.2
nabopaTOpHBIM paboTaMm. OIIK-1.3
[ToaroroBka K NTOrOBOMY
xoHTpOmo. /Cp/

Paznen 4. 4. dHepreruka
XHMHYECKUX MPOIEeCCOoB.

4.1 N3ydenue TeopeTnyeckoro 10 ITK-4.1 K- JIL.1J12.1
Marepuana, MoAroToBka K 4.2 TIK-4.3 JI2.2J13.1
MIPAKTHYECKAM U Ja00paTOpHBIM OIIK-5.1 21
pabotam. Pemenue 3anau. OIIK-5.2
BeinoniHenue pacyeTHo- OIIK-5.3
rpaduuecKkoit paboThI. OIIK-1.1
OdopmiieHne oT4era 1mo OIIK-1.2
nabopaTOpHBIM paboTaMm. OIlK-1.3
IToaroToBka K NTOrOBOMY
xoHTpOmo. /Cp/

Pazpea 5. 5. Cxopocth
XHMHYECKAX PeaKiuii u
XHMHYecKoe paBHOBECHeE.

5.1 N3yueHne TeopeTuaeckoro 10 [TK-4.1 TTK- JIL.1J12.1
Marepuana, MoAroToBKa K 4.2 T1IK-4.3 JI2.2J13.1
MIPAaKTUYECKUM U Ta0OPaTOPHBIM OIIK-5.1 31
pabotam. Pemienue 3anau. OIIK-5.2
Boinonnenue pacueTHo- OIIK-5.3
rpadudeckoit paboTHL OIIK-1.1
OdopmieHue otyera no OIIK-1.2
na00paTOPHBIM PabOTaM. OIlIK-1.3

IloaroroBka K UTOTOBOMY
xoHTpomo. /Cp/

Pa3nea 6. 6. Boga. Od1as
XapaKTepUCTHKA PaCTBOPOB.




6.1 Boga. O0mias xapakreprcTuka 2 I1K-4.1 TIK- JI1.1J12.1
pacTBOpPOB. 4.2 TIK-4.3 JI2.2J13.1
Croco0bI BEIpaXXEHHSI COCTaBa OIIK-5.1 91
pacTBopoB. OU3UKO-XUMUUECKHUE OIIK-5.2
CBOWCTBA PacTBOPOB OIIK-5.3

HEDJIEKTPOJIUTOB u OIIK-1.1
3JIEKTPOJIUTOB. 3aKkoH OIIK-1.2
Bant-T'opda u OIIK-1.3
Payiis.(AHain3 KOHKPETHBIX
CHUTYyaIi)
PacTBOpBI 2J1€KTPOIUTOB.
DnexTponuTHYeCcKas
nucconuanys. Kimaccuduxkanms
3NEKTPOJIUTOB. TEOpUs CHIIbHBIX
JJIEKTPOJIUTOB. 3aKOH pPa30aBIeHHS
OcBanbaa. ['maponus coei.
/JTex/

6.2 OO0mast xapakTepuUCTHKA 1 [TK-4.1 K- JIT.1J12.1
pactBopoB. Pacuet koHLIEHTpauuu 4.2 TIK-4.3 JI2.2713.1
pactBopos /TIp/ OIIK-5.1 31

OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

6.3 M3yueHne TeopeTuaecKkoro 10 [TK-4.1 I1K- JIL.1J12.1
MaTepuana, MoJroToBKa K 4.2 T1K-4.3 J12.2J13.1
MIPaKTHYECKUM U J1abOpaToOpHBIM OIIK-5.1 21
paboram. Pemenue 3amad. OIIK-5.2
BrmmonHeHne pacueTHO- OIIK-5.3
rpaduyueckoii paboThI. OIIK-1.1
OdopmiieHre oT4eTa 1Mo OIIK-1.2
nabopaTOpHBIM paboTaM. OIIK-1.3
IToaroroBka K UTOrOBOMY
koHTpoo. /Cp/

Paznen 7. 7. PacTBopsI
3J1eKTPOJINTOB.

7.1 CBolicTBa pacTBOPOB. 1 [TK-4.1 I1K- JIL.1J12.1
Konnurarusaeie cBoiicTBa 4.2 TIK-4.3 JI2.2J13.1
pacTBOpoB (perieHue OIIK-5.1 21
CUTYaIIMOHHBIX 33]1a4). OIIK-5.2
/Mp/ OIIK-5.3

OIIK-1.1
OIIK-1.2
OIIK-1.3

7.2 Peakiuu B pactBopax 2 [1K-4.1 I1K- JIL.1J12.1
3JIEKTPOJIUTOB. 4.2 TIK-4.3 JI2.2J13.1
/J1ab/ OIIK-5.1 91

OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

73 N3ydenue TeOpeTHIECcKOro 10 [K-4.1 IIK- JI.1J12.1
Marepuana, moAroToBka K 4.2 11K-4.3 J12.2J13.1
MIPaKTHIECKAM U JTabOPaTOPHBIM OIIK-5.1 91
paboram. Pemenne 3agau. OIIK-5.2
Brinonnenue pacyeTHo- OIIK-5.3
rpaduuecKkoil paboThI. OIIK-1.1
OdopmiieHre oT4era 1mo OIlK-1.2
1ab0paTOPHBEIM paboTaM. OIIK-1.3

IToaroToBKa K HTOTOBOMY
xoHTpOoto. /Cp/

Pa3znea 8. 8. lucnepcunie
CHCTeMbI M KOJLIOMIHbIE
PacTBOpPHI.




8.1 Peakiun oxuciienus- 1 2 I1K-4.1 TIK- JI1.1J12.1 0

BoccTaHOBJIeHuU. /J1ab/ 4.2 TIK-4.3 JI2.2J13.1
OIIK-5.1 31
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
8.2 N3ydenue TeopeTHIecKoro 1 10 ITK-4.1 ITK- JIL.1J12.1 0
Marepuana, MoAroToBka K 4.2 TIK-4.3 JI2.2713.1
MIPAKTHYECKAM ¥ Ja00paTOpHBIM OIIK-5.1 21
pabotam. Pemenue 3anad. OIIK-5.2
BrinosiHeHue pacyeTHo- OIIK-5.3
rpaduuecKkoit paboThI. OIIK-1.1
OdopmiieHne oTdera 1mo OIlK-1.2
1a0opaTOpHBIM paboTaMm. OIIK-1.3

IToxroToBKa K HTOrOBOMY
xoHTpOomo. /Cp/

Paznen 9. 9. Okucure/bHO-
BOCCTAHOBHTEJILHBIE PEAKIHH.
OCHOBBI YJIEKTPOXUMHUH.

9.1 M3yueHne TeopeTuiecKkoro 1 10 ITK-4.1 TTK- JIT.1J12.1 0
MaTepuaia, MOJroToBKa K 4.2 TIK-4.3 JI2.2J13.1
MIPAaKTUYECKUM U Ta0OPaTOPHBIM OIIK-5.1 31
paboram. Pemenue 3amay. OIIK-5.2
Boinonnenue pacueTHo- OIIK-5.3
rpadudeckoi paboTHI. OIIK-1.1
OdopmiieHne oTdera 1o OIIK-1.2
na00paTOPHBIM PabOTaM. OIlIK-1.3

ITonroroBka kK UTOTOBOMY
xoHTpomo. /Cp/

Paznen 10. 10. Kontpoas

10.1 IToaroroBka K UTOrOBOMY 1 9 I1K-4.1 TIK- JI1.1J12.1 0
KOHTPOJIIO OCBOCHUS AUCHUTUIMHBI 4.2 T1K-4.3 J12.2J13.1
B (hopme dK3aMeHa. /DK3aMeH/ OIIK-5.1 31
OIIK-5.2
OIIK-5.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
10.2 N3ydenue TeopeTHIecKkoro 1 39 [IK-4.1 IIK- JI.1J12.1 0
Marepuana, moAroToBka K 4.2 T1K-4.3 J12.2J13.1
MIPaKTHIECKAM U J1abOPaTOPHBIM OIIK-5.1 91
pabotam. Pemenue 3anad. OIIK-5.2
BrinosiHeHue pacyeTHo- OIIK-5.3
rpaduuecKkoit paboThI. OIIK-1.1
OdopmiieHne oTdera 1mo OIIK-1.2
1ab0paTOPHBIM paboTaM. OIIK-1.3

IToaroToBKa K HTOrOBOMY
xoHTpOomo. /Cp/

6. ®OH/I OIEHOYHBIX CPEICTB

6.1. KonTposbHbIe BOPOCHI U 3a/1aHUs

3AJAHUA U1 KOHTPOJIBHOU PABOTBI CTYJJEHTOB

3A0YHOM ®OPMbI OBYUEHU A

PaboTa coCTOHT U3 BONIPOCOB, OXBATHIBAIOIINX KypC AUCIMILUINHEL, ¥ BRIITOJTHSACTCS 110 OHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHn
BapHAHTOB 3aJ[aHUI KOHTPOIBHOHN pabOTHI, METOIUKA €€ BBIIOJIIHEHUS U HEOOX0ANMas JINTEPATypa IMPHBEAECHBI B METOJUUECKIX
yKa3aHUSX JUlsl HallMCAaHMsl KOHTPOJIbHON paboThl XHUMHS: METO. YKa3aHUs MO U3y4Y. Kypca U BBII. KOHTP. paOOoTHI VIS CTYI. 3a04.
(dhopmbl 00y4. Hampanit. 21.03.01 «Hedrerazooe nemo»

/ HoBouepk. wax.-menuop. uH-T JJorckoit AV, Cocr.: O.1O. lllanamosa, T.U. [IpoBoBo3oBa, HoBouepxracck, 2020.

Bri6op BapuaHTa omnpeaenseTcs nepBoii OykBoi paMuiIny CTyA€HTa U mocieaned uudpoii 3aueTHON KHKKH. Kaxkapiil cTyieHT
BBITIOJTHSACT KOHTPOJIBHYIO PaOOTy B COOTBETCTBUY C BApHAHTOM 3aaHMs, ONIPEEISIEMOTO 110 ABYM IOCIIeTHUM [u(paM ero mudpa
(HOMep cTynmeHUYecKoro Omiera M 3a4eTHOH kHkkN ). Hanpumep, mmdp cryzenta 30512, 1.e. mocnemane nudps ero 12.
CrenoBartesibHO, CTYACHTOM JOJDKHA OBITH BBITIOJIHEHA KOHTPOJIBHAS padoTa, BKIIOUAONIAs 3a1a4d BapruaHTa 12 B Tabmume 2.




Ne Bapu-anra Howmepa 3aganuii KOHTPOIBHOH PabOTHI
Homepa TemM KOHTpOJILHOM pabOThI

1 2 3 4 5 6 7 8 9 10 11 12

1 11 28 41 62 87 107 122 144 163 181 192
202 221 243 262 283 306

2 2 29 49 64 90 114 125 151 169 184 195
210 224 247 269 285 314

3 7 22 54 71 93 118 129 156 173 188 200
214 228 251 271 289 318

4 16 35 55 74 96 102 134 158 176 190 191
217 233 241 274 296 302

5 18 39 46 77 82 109 138 141 180 182 196
201 237 245 267 300 309

6 4 24 44 61 88 115 123 149 161 185 197
205 240 255 279 281 313

7 1 26 57 67 97 101 133 154 170 189 193
212 222 257 276 292 319

8 5 32 60 72 81 110 139 142 165 183 198
215 227 260 280 282 307

9 19 34 47 78 85 119 121 155 174 186 194
220 231 248 261 287 320

10 17 37 42 63 89 108 127 145 177 187 199
203 236 244 270 298 303

11 9 25 52 68 94 103 124 152 162 181 191
207 239 253 263 284 310

12 3 21 53 73 98 116 130 143 171 184 196
208 223 256 268 290 315

13 14 33 56 76 83 111 135 146 164 187 192
216 229 242 275 291 301

14 20 30 43 80 91 104 140 157 175 182 197
204 225 250 278 286 304

15 6 36 45 65 99 112 126 147 178 188 193
209 230 258 264 293 311

16 13 40 58 70 92 120 131 160 166 183 198
213 232 246 266 299 316

17 8 23 48 75 100 105 136 148 179 185 194
218 234 252 272 288 305

18 12 27 50 79 84 117 128 159 167 189 199
206 226 259 277 294 317

19 10 31 59 66 86 106 137 153 172 186 195
211 235 249 265 297 312

20 15 38 51 69 95 113 132 150 168 190 200
219 238 254 273 295 308

21 5 27 46 64 90 109 130 146 164 182 192
202 224 242 261 290 301

22 14 33 48 74 94 117 139 155 170 188 194
213 227 256 263 281 306

23 3 22 55 77 99 120 122 143 175 183 198
220 232 260 269 291 318

24 12 38 59 63 84 105 137 158 179 185 191
209 236 243 273 282 320

25 19 40 52 71 88 101 124 141 161 181 197
214 240 241 280 288 307

Ne Bapu-anTa Howmepa 3amannii KOHTPONIBbHOM paboTHI
Homepa TeM KOHTPOJBHOH PabOThI
1 2 3 4 5 6 7 8 9 10 11 12

26 7 23 49 62 81 110 127 147 165 186 193
201 221 249 262 293 304

27 1 28 44 66 83 112 131 150 169 189 200
203 222 251 264 285 309

28 6 34 50 69 86 116 121 153 171 184 199
207 225 257 267 294 313

29 11 36 51 72 91 103 126 156 174 187 195
210 228 244 270 283 302

30 2 21 54 75 95 111 132 142 176 190 196
215 233 250 271 295 305

31 15 25 41 78 97 114 134 157 180 182 191

218 237 246 265 298 303
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100 11 33 49 70 90 107 138 150 177 187 197
212 232 252 268 287 315

[epeuens BOMPOCOB KOHTPOJIBHOI PabOTHI

1. Yro Ha3bIBae€TCS SKBUBAJICHTOM 3eMeHTa? UTo Takoe SKBHMBajeHTHAs mMacca? DKBHBAJICHTHBIH 00b-eM? Paccunrtarh
9KBUBAJICHTHBIE MACCHI YIJIEPO/1a, UCXO/ISl U3 COCTaBa OKCH/A M TUOKCHIA YIJIepo/a.

2. Urto Ha3bpIBaeTCA SKBUBAJICHTOM CIIOXKHOTO BemiecTBa? Kak ompenensroTcsi SKBUBaJICHTHBIE MacChl OK-CHAO0B?
OCHOBaHWH? BrIUMCINTE SKBUBaJICHTHBIE Macchl OkcuaoB amomunus Al203 u xpoma CrO3, rugpoxcuaoB ammonunst NH4OH u
6apust Ba(OH)2.

3. Urto Ha3bIBaeTCsA SKBHBAJICHTOM CJIOXKHOTO BemiectBa? Kak ompenensroTcst SkBUBajeHTHbIE Macchl kuciot? Comneit?
Borancnnts sxBHBaNIeHTHBIE Macchl pocdopHoit kucnotsl H3PO4, cepoBogoponHoii kucnotsl H2S, cynsdara amomuans Al2(SO4)
3 u pocoata kansius Ca3(PO4)2.

4. BBIUKCIINTh SKBUBAJICHTHYIO MacCy OCHOBAHHS, 3Has, 4TO 2 T €ro B3aUMOJICHCTBYIOT 0e3 octaTka ¢ 1,829 r consHoi
kucotsl HCL

5. BbIuuCcINTh aTOMHYIO MacCy ABYXBAJCHTHOTO 3JIEMEHTa, 3Has, YTO €ro COeAUHEHHE C BOIAOPOIOM CO-AepkHT 5,88 %
BOJOPOJIA.

6. BbIuucinTh aTOMHYIO Maccy 4YeThIPEXBAJICHTHOIO 3JEMEHTa, 3Hasl, 4TO ero okcup copepxut 13,39 % xuciopoaa.

7. Ha BoccranoBienue 9,9375 r okcuja JByXBaJIGHTHOTO METaJUla M3pPacXoJl0BaHO 2,8 J1 BOAOPOA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHbI 9KBHUBaJICHTHBIE MAacChl OKCH/Ia, METaJlIa, aTOMHasi Macca Metaa? Kakoi ato metamn?

8. Ha pactBopenue 8,43 r metaiia nmotpe6oBanoch 7,35 T cepHON KUCIOTHI. ONpenesinTh SKBUBAJICHT-HYI0 Maccy MeTaylia
1 00'bEM BBIICTMBIIETOCS BOJOPOAA (YCIOBHSI HOPMAIBHBIE).

9. OmnpenenuTs SKBUBAIEHTHYIO MacCy U Ha3BaHUE ABYXBAJIEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITEC-HAIOT U3 pPacTBOpa
cepebpsHoi conn 4,32 T pacTBOpa cepedpa.

10. OmnpenenuTs SKBUBAICHTHYIO Maccy M Ha3BaHHE ABYXBaJIEHTHOro meramia, 0,12 T KOTOPOTO BEI-TECHSIOT U3 KHUCJIOTHI
112 mn BomopoJa, U3MEPEHHOTO IIPU HOPMAJIbHBIX YCIOBUAX.

1. [Ipu cxxuranum 0,9 T TpexBaJeHTHOrO MeTajuia moyiydeHo 1,7 T ero okcuaa. OnpeaenuTs aTOMHYIO Maccy MeTauia u
COCTaBUTH (OPMYITY €TI0 OKCH/IA.

12. CKOJTbKO MOJIEH W DKBHBAJCHTOB COCTABIIOT 342 kT cynbdara amomunus Al2(S04)3?

13. CcopmynupoBaTh 3akoH ABorazpo u ero cieactsus. Kakoit o6weM 3annmaror 1022 Moiekyn a3oTa IpH HOPMaJbHBIX
ycnoBusix? Kakyro Maccy MMeeT 3To KOJIM4ecTBO a3oTa?

14. UYro Takoe Moxb? CKOJBKO MOJIel comepkurcs B 1 M3 11r000r0 rasza nmpH HOPMaJbHEIX yCIOBHAX?

15. IInoTHOCTH NAPOB CEpBI IO KUCIOPOAY paBHA §. M3 CKOJIIBKUX aTOMOB COCTOUT MOJEKyJa cepbl?

16. Macca 1 11 KpUNITOHA NIPU HOPMAJIBHBIX YCIOBUX paBHa 3,71 1. M3 CKOJIBKUX aTOMOB COCTOMUT MO-JIEKyJa ra3a KpunToHa?
17. Kakoii 00beM IpH HOPMaJbHBIX YCJIOBHSAX 3aHMMArOT: a) 7 kr N2; 60) 32 r H2; B) 1 T okcuna aszora NO?

18. Macca 1 1 onnoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeraucnuTe MOJEKyIsIpHbIE MacChl 3TUX ra3oB, HX
IUIOTHOCTH TI0 BOJOPOAY U YHCIO MOJIEKYT B | JI KaX0ro rasa.

19. CKoJIbKO a) MoJteli; 0) MOJIEKYJT BOAOPOAa COACPIKUTCS B 5 M3 3TOro rasa, M3MEPEHHOTO MPU HOP-MaJIbHBIX YCIOBHAX?
20. Kaxkoit 00seM npu HOpMaJTBHBIX YCIOBHSX 3aHUMAlOT: a) 0,1 Moms okcuma aszota N20O; 6) 0,5 sxBH-BaneHTa BOJIOPOJA
H2; B) 0,3 Mmonb okcupa yrinepona CO?

21. Kakue BemecTBa Ha3bIBaloTCsl okcuaaMu? JlaTe KI1acCU(pHUKALUIO OKCHIOB, MIPUBECTH MPUMEPHI U IaTh CUCTEMAaTHYECKUE
Ha3BaHUsL.

22. Uro sBnsieTCs BaKHEMIIMM IPU3HAKOM OCHOBHBIX OKCHIOB? IIpuBecTH NpUMEpb COOTBETCTBYIO-IIMX PEAKUUI U JaTh
Ha3BaHUS B3aUMOJIEHCTBYIOIINX BEIIECTB 10 CHCTEMATHUECKON HOMEHKIATYpe.

23. Uro siBNsieTCs BaXKHEHMIMM NPU3HAKOM KUCIOTHBIX OKcuaoB? IIpuBecTu mpuMepsl COOTBETCTBYIO-IUX PEAKIMI U 1aTh
Ha3BaHU B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMAaTHYECKOH HOMEHKIATYpe.

24. B gem ocobeHHOCTH aM(poTepHBIX okcnaoB? Kakwme M3 MpHBEEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTepHBIMH

cpoiictBamu: ZnO, FeO, NiO, AI203, Fe203? [ToaTBepauts aMmpOTEpHOCTb COOTBET-CTBYIOIINUX THAPOKCHIOB PEAKIMSIMUA U

Ha3BaTh B3aUMOJEHCTBYIOLINE BEIIECTBA 10 CHCTEMAaTUYECKOI HOMEHKIIATYpE.

25. Kakue BemecTBa Ha3bIBaIOT OCHOBaHHAMHU? Hamucats GOpMyIbl THAPOKCHIIOB, COOTBETCTBYIOMMUX okcuaam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX MO0 CHCTEMAaTHYECKOIl HOMEHKIIATYpE.

26. C KakMMHU M3 MEPEYHCIICHHBIX HIKE BEIIECTB MOXeT pearupoBath ruapokcun kaaus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucatk ypaBHEHUs peakuuil 1 Ha3BaTh B3aUMOJECHCTBYIOIIME BEIIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

27. Kakxue Bemectsa Ha3blBaloTCs kuciaoramu? UTo Takoe OCHOBHOCTb KHCIOTHI? IlpuBecTu nmpumepsl 0JHO-, ABYX- U
TPEXOCHOBHBIX KHCIOT. HanmcaTs peaxiiuy Ux B3aUMOJCHCTBHS C THAPOKCUAOM HATPUs U Ha3BaTh BCE Pearkpyrollue BelecTBa Mo
CHCTEMaTHYECKOIl HOMEHKIIATYpE.

28. C xaxumu u3 okcunos MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanu-cats
COOTBETCTBYIOLINE PEAKINU M HA3BaTh B3aUMOJICHCTBYIOIINE BEIIECTBA 110 CUCTEMATHUECKOH HOMEHKIIATYpe.

29. Kakue peakunu xapakrepHbl i KUcia0T? IIpuBecTr npuMepsl TaKUX PeakUUil JUIsl a30THOM KUCIOTHI U Ha3BaTh BCE
B3aWMO/ICHCTBYIOIIUE BEIIECTBA [0 CHCTEMATHIECKON HOMEHKIIAType.

30. Kakue u3 nepedyrcieHHbIX HUKE KHCIOT MOTYyT oOpa3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanucate ¢popMyIibl KUCIBIX COJEH M Ha3BaTh UX MO CUCTEMATUYECKO HO-MEHKIIAType.

31. Kakue BemectBa HaspIBarOTCs cosiMu? JlaTh KIiaccupUKanuio cojeil, MPUBECTH NPUMEpPhI CPel-HUX, KUCIBIX, OCHOBHBIX
COJIeH M Ha3BaTh MX [0 CUCTEMATHYECKOW 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, HasBatb comu: Ca3(As04)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.

35. U3 nepeuns conelt, GopMyIbl KOTOPBIX MPUBEACHBI HUKE, BEIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMAIbHBIE

(cpenHue) coiu; B) KUCHbIE COJM; T) ABOMHBIE comu; 1) KpucTtamutoruaparel: CaS04¢2H20, KHCO3, CuS0O4, Na2C03+10H20,




Na3PO4, PbOHNO3, KAI(SO4)2-12H20, NH4HS, Mg(Cl04)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hamnucate ypaBaenus peaxuuid oopazoBanus cojieit K3PO4, Ca(NO3)2, Na2S04 B pe3ysbrate B3au-MOJCHCTBHS: a)
OCHOBHOTO M KHCJIOTHOTO OKCHJIOB; 0) OCHOBAHHS M KUCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCH/Ia M KHCIIOTHI; T) OCHOBaHHUS H

KHCJIOTBL.

37. Hanwucats ypaBHeHus peakuuii oOpasoBanus coneit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHUCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB;  0) OCHOBAaHHS M KUCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHA M KHCJIOTHL; T) OCHOBAHHS
KHCJIOTBL.

38. Hamnucats ypaBHeHHs peaxiuif, JIKAIIX B OCHOBE MONyUCHHS BaxKHEHIMX ynobpenuit — cynep-pocdara Ca(H2PO4)2,
nperunurata CaHPO4, ammodpoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Ha3path coiv, BXOASIIME B COCTaB ATHX yI00PEHHIA.
39. Hanmcats GopMyisl kucinoT, oTBevyaromux okcuaaM MnO3, Mn207, V205, CrO3, P205. HanmcaTh ypaBHEHHUST peaknnit
B3aUMOJICHCTBUS 3TUX KUCIIOT C THIPOKCHUIOM KaJIHs U Ha3BaTh MOIYyYEHHBIE CO-JIH MO0 CUCTEMATHIECKO HOMEHKIIATYpe.

40. C kakvMHU M3 MEPEUMCIIEHHBIX HIDKE BELIeCTB OyAeT pearupoBaTh coisHas kucinota: N20S5, CaO, Zn(OH)2, H3PO4,
Fe203? CoctaBuTh ypaBHEHHS PEAKIMH M HA3BaTh [10JyYEHHbIE BEIIECTBA [0 CU-CTEMATUUECKONH HOMEHKIIATYPE.

41. KBaHTOBBIC 4HCIa DIIEKTpOHA: 0003HAYCHUE, TPUHUMAEMbIe 3HAUCHHS, (GU3UUECKUN CMBICT. UTO XapakTepusyeT TIIaBHOE
KBaHTOBOE YUCIIO?

42. Yro xapakrepu3yeT opOuTaibHOe KBaHTOBOe unciio? Kak oHo BbIpaxkaercsi? UTO 03Ha4YaeT MOHATHE «IHEPICTUYCCKUE

noaypoBHU»? UeMy paBHO MaKCHMaJIbHO BO3MOXKHOE YHCIIO AJICKTPOHOB Ha KaXKI0M M3 moaypoBHel? Kakue dpopmbl uMeroT
JJIEKTPOHHBIE O0Jaka s-, p-, d-, f- anmekTpoHoB?

43. Kakoe 13 KBaHTOBBIX UMCEN ONpeAessieT OPUEHTALNIO dJIEKTPOHHOro obnaka B mpocTpaHcTBe? CKOJIBKO
MPOCTPAHCTBCHHBIX OPUCHTALINI BO3MOXKHO: a) VIS $- DJICKTPOHOB; 0) LIS p- AJIEK-TPOHOB; B) I d- 1 f- 3eKTpoHOB?
44. CoCTaBUTh JEKTPOHHYIO (OPMYITY dJIeMEHTa, Ha M-3HepTeTHIECKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

Pacnipenenuts Bce 3IIEKTPOHBI aTOMa 3TOTO JIEMEHTa M0 YHEPreTUIECKUM sueiikaM. B kakom mepuojie, rpyIine U IoArpyme
NEPUOUYECKON CUCTEMBI HAXOJUTCS 3TOT JIEMEHT?

45. CoCTaBUTh JNEKTPOHHYIO (OPMYITY dJIeMeHTa, Ha N-9HEpreTHUYSCKOM YPOBHE KOTOPOTO HAaXOMUTCS 12 3IIEKTPOHOB.
Pacnipeenuts Bce AIIEKTPOHBI aTOMA STOTO JIEMEHTA M0 YHEPTEeTUIECKUM sueiikaM. B kakom mepuoie, rpyIine U MOATpyIie
NIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT IIEMEHT?

46. Coopmynuposats npaswio I'yaaa. [lodemy Ha mocieaHeM 3JIEKTPOHHOM CIIO€ Y MEIH M XpOMa HaXOJHUTCS TOJIBKO IO
OJITHOMY S- 3JIEKTPOHY?

47. Kakoe MakcuMmanpbHOE YHCIIO JJIEKTPOHOB MOXKET HAXOAHUTHCS Ha S-, p-, d- u f- mogyposHax? IIpu-BecTn mpuMepsI.
48. N300pa3uTh CTpPOCHUE 3JIEKTPOHHBIX 000JIOYEK aTOMOB JKejle3a U KPHIITOHA

a) DIIEKTPOHHO (hopMyIToi;
0) PHEPreTUIECKUMH STIYCHKAMH.

49. [Touemy BO BTOpOM MepuoJie MEPUOANIYECKONH CUCTEMBI HE MOXET OBITh Oosiee BOCBMH 3J1eMeHTOB? OOBSCHUTH 3TO,
UCXOJSl U3 CTPOEHUS aTOMOB.

50. N300pa3uth pacmpenescHne IEKTPOHOB N0 KBAHTOBEIM sYEHKaM B aTOMaX aproHa, Kaiublwms, (oc-¢popa.

51. Uro Ha3bIBaeTCs HOPMAJIbHBIM MM OCHOBHBIM cOCTOSHHEM aTtoma? UTo Ha3bIBaeTCs ero BO30Y)K-AE€HHBIM COCTOSHHEM?
H300pa3utk pacmpeneneHue 3JICKTPOHOB 110 KBAHTOBBIM sYCHKaM B HOPMaJlb-HOM U BO30Y>KACHHOM COCTOSIHUH CEPBI M XJIOpa.

52. [Mouemy kuCIOPON U PTOP MPOSIBISIOT MOCTOSIHHYIO BaJCHTHOCTH, a MX aHayord B VI u VII rpymn-max mepuoandeckoin

CUCTEMBI cepa H XJI0p — epeMeHHy0? M300pa3uTth pacnpeaencHne 3JIeKTPOHOB aTOMOB 3THX 3JIEMEHTOB 110 KBAHTOBBIM sSTYeHKaM B
HOPMAJILHOM U BO30YKICHHOM COCTOSIHUSIX.

53. CocTaBUTh MOJIHBIEC 3JIEKTPOHHBIE (HOPMYJIBI LIE3Hsl, TepMaHMs, BaHAAUs U AUCIpo3usl. K KakiuM 3JIeKTpOHHBIM
ceMeiicTBaM IIPHHAATIEKAT STH HIIEMEHTHI?

54. CocTaBUTh MOJHBIE IEKTPOHHBIE (HOPMYIIBI KANIBIUS, MEH, CBUHIA U ITyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMeicTBaM
NpUHAJIEKAT 3TU INEMEHTHI?

55. Kak m3MeHSFOTCs CBOICTBA p- 3JICMEHTOB C YBEIMYEHHEM 3apsIOB sep X aTOMOB: a) B Mpefeiax JaHHOTO IepHona; 0)
B IIpejeriax JaHHOH rpynmsl. OTBET NPOMLTIOCTPHPOBATE IPHMEPaMH.

56. Kakue >neMeHTBl MepHOANYECKOH CUCTEMBI MPEICTABISIOT COOON caMblif aKTUBHBIN METalsl U Ca-MbI aKTUBHBII
HemeTta/u1? JlaTb OOBSICHEHHS M COCTABUTH IOJIHBIC JIEKTPOHHBIC (DOPMYIIBI 3THX 3JI€-MECHTOB.

57. Uro Takoe NOTEHLMAN MOHU3ALMU 31eMeHTa? YTo Takoe CpoACTBO K IEKTPOHY? Kak M3MEHSIOTCS 9TH BEJIUYMHBI C
BO3pacTaHUEM 3apsfa spa 3IEMEHTOB B MIpeJieax: a) IpyInsl; 0) nepuoaa?

58. B uemM 0cOGEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI TAHTAaHOUIOB M aKTUHOMJOB U KaK OHAa OTPaXKaeTcs Ha MX XMMUYECKUX
cBoMcTBax?

59. BaneHTHBIC JIEKTPOHBI ATOMOB 3JIEMEHTOB ONHCHIBAIOTCA (popMymamu: a) 3d24s2; 6) 4d105s1; B) 5525p6; 1)
4d55s1. HazoBute 3TH 97€MEHTHI U COCTaBbTE MOIHBIE JIEKTPOHHBIE (POPMYJIBI KX AaTOMOB.

60. B anexTpoHHBIX (OpMyJiaX aTOMOB YETBIPEX JEMEHTOB COACPKHUTCS: a) 9 s- 3JeKTpoHOB; 0) 16 p- snmekrpoHoB; B) 14 d-
ANIEKTPOHOB; T) 27 f- anekrpoHoB. COCTaBUTH MOHBIC AIEKTPOHHEIE (POPMYIBI ATHX IEMEHTOB M Ha3BaTh UX.

61. JlaTs ofmue mpeACTaBICHHs O BOSHUKHOBEHHH XMMUYECKOH CBA3M M €€ OCHOBHBIX XapaKTepuCTH-KaX. UTo Takoe AJIHHA
CBsI3H, ee dHeprusi? YTto Takoe BaneHTHbIE yribl? [IpuBecTu mpumepsl.

62. CdopMymupoBaTh OCHOBHBIC TIOJOKEHUST MeToa BaleHTHBIX cBs3eil (BC). Onucars ¢ mo3unuii Metoga BC cTpoenue
Mmonekys H2 u N2.

63. [TpuBecTu mpuUMeEpbl MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMbI COETUHSITUCH Obl KOBAJICHTHOW MOJISIP-HOW M HEMOJIAPHOM
CBs13b10. M300pa3uTh CXeMBI CTPOCHHUS STUX MOJICKYJL.

64. [IpuBecT pUMep MOJEKYIBI C Sp- THOpHIU3AIHEH dJEKTPOHHBIX 007aKkoB. Kakoil yronm Mexay CBS3sSMH B 3TOM
Mornekyne? M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

65. ITpuBectn npuMep MONEKyJBI ¢ Sp2- THOpHAN3aLUeN IeKTPOHHBIX 00sakoB. Kakue yribsl MexIy CBA3SIMHU B 3TOH
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

66. ITpuBecTn mpuMep MOJEKYJBI ¢ Sp3- THOpHAM3aHeH 3IEKTPOHHBIX 00sakoB. Kakue yrisl MeXIy CBS3SMHU B 3TOH

Morekye? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.




67. Nzobpa3uts crpykrypubie Gopmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTENIEHU
OKHUCJICHHOCTH 3JIEMCHTOB B 3THX COeTUHEHHAX? Kakie THITbI XUMHUYECKUX CBS3CH MMEIOT MECTO B X MOJICKyax?

68. Uro Takoe o- U ©- cBsA3u? M300pa3uTh reoMeTpudecKyro cxemy odpaszoBaHus monekyd H2 u N2. Ckonbko G- U 7- cBszei
B 3THX MOJIEKyNax?

69. Kakue tumel xumuyeckoil cBsizu uMeroT Mecto B coenuHeHusix FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTUBHUPOBATb.
70. Kakne xapakrepHCTHKU HCHONB3YIOT A7 OLEHKH KOBaJIeHTHOW cBsizu? IIpuBecTH mpuMepsl.

71. Hanmcats crpykrypable hopmyinst HNO3, H2SO3, KMnO4. Vka3zaTh CTelIeHH OKUCIEHHOCTH 3JIe-MEHTOB B 3THX
COEIMHEHUSIX U 0XapaKTePU30BaTh TUIIEI XUMUYECKHUX CBA3EH B 3TUX MOJEKyJIax.

72. Kax npoucxoauT Bo30yXIeHHE ICKTPOHOB M TMOpHAM3ALMS JICKTPOHHBIX opOuTaneii? Bunsl rubpunusanyn.
ITpuBecTn mpuMepsI.

73. Kaxk o6pasyercs nonnas cBa3p? Kaxue amemMeHTs! ciocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuMe-phl.

74. B 1yeM 0coOeHHOCTH TOHOPHO-aKUENTOPHOH cBsi3u? OOBACHUTH X Ha MpUMepe o0pa3oBaHus Ka-THoHAa NH4+.

75. Kax obpa3yercs xumMu4eckast CBs3b B KpucTaiulax MeTamioB? Kak 3aBucsaT BakHeiimme (u3nve-ckue cBONHCTBA METAIIIOB
0T 0COOEHHOCTEH METAINTNIECKOH CBS3H?

76. JlaTh XapakTepucTuKy BOZOpOAHOH cBs3u. Kax Bnuser obpasoBanue qumepos Boasl (H20)2 Ha ee dusndeckue
cBoiicTBa?

77. Kaxue Trrmsr xummdeckoi ¢BsA3u nuMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTb reoMeT-pHieckoe CTPOCHHE
MOJIEKYI ¥ CXeMBI IepEKPBIBAHHS HJICKTPOHHBIX 00IaKOB.

78. VYkazath TUIBI XUMUUeCKoH cBs3u B Mosiekynax CH4, O2, HCN. IlpuBecTtu cxeMbl MEpEeKphIBaHUS SIEKTPOHHBIX
00JIaKOB.

79. N300pa3uTh 3MeKTpOHHBIME YpaBHEHUSIMH Tiporiecchl oOpa3oBanus monekyn KCI, Na20, Al203. Kaxkoit tum
XUMHYECKOH CBS3U UMEET MECTO B 3TUX COSANHEHUSX?

80. Uro Takoe OTHOCHUTEIbHAS MEKTPOOTPULATENBHOCTh 3JEMEHTA U KAaK OHA BIIMAET HA CTENEHb MO-JIIIPHOCTH CBA3M aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCl, HBr u HI nan6omnee momsipra?

81. Oxcnp xenesa (III) MoxxeT OBITH BOCCTAHOBIICH Pa3IMYHBIME 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 KaXKOH M3 9THUX PEaKIHil.

82. Borunciuth 3Hadenne AH® 11 mpoTekaronux B )KUBBIX OpPraHU3Max PEeaKiUil MPEeBpPaIICHHUS [TI0-KO3bI:
a) C6H1206 (k) = 2C2HS50H (k) + 2CO2 (1)

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

Kaxast 13 9THX peaxiuii Jaet opranu3My OOJbIIe SHEPTUu?

83. TemoBoit 3¢ GeKT peakiuy rameHus U3BeCTH

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

paBeH 65,3 x/Ix. CKOJIBKO TEIIOTHI BbIe-TUTCs Tpy rameHny 100 Kr HerameHoi U3BeCTH BOJON?
84. BoccTaHoBieHHE TUOKCHIA CBUHIIA BOJOPOOM MPOTEKAET MO YPaBHEHHIO:

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

OmnpenenuTs CTaHAAPTHYIO TEIUIOTY oOpa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIACIUTCS MPH OKUCIEHUH | M3 aMMuaka, U3MEPEeHHOTo MPH HOPMAJBHBIX YCIOBUSX, 0 PEaKUUH:
4NH3 (1) + 502 (r) = 4NO (1) + 6H20 (1), AH° =-904,8 k][

86. BonsHoit ra3 mpencrasiser coboi cMech paBHBIX 00BEMOB Bojopona u okcuza yraepoxaa (II). Hadtu xommaectso
TETIOTHI, BeIAENAoNIeics npu cxxuranuu 1 M3 BogstHOrO rasa (1o CO2 u H20), u3mMepeHHOro Ipu HOPMaNbHBIX YCIOBHUSX.

87. Ber4ncnuTh, CKOJIBKO TEIUIOTHI BBIICIUTCS NPpH oOxure 1 Kr cyibduaa IMHKA 110 PEaKIUH:

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

88. Omnpenenuts cravgapTHyIo 3HTAIBNHIO (AH®) obpazosanus PH3, ucxons u3 ypaBHEHHS:

2PH3 (1) + 402 (r) = P205 () + 3H20 (), AH° =-2360 /I

89. Hcxons u3 teroBoro sddexra peakuun

3Ca0 (x) + P205 (x) = Ca3(PO4)2 (x), AH°=-739 x/lx
onpenenuts AH® o6pa3oBanus oprodoc-haTa KaabLus.

90. Cosoxenbl ¢ obpazoBanneM H20 (T) paBHble 00beMbI Bojgopona u aretmieda C2H2, B3STHIX NMPH OJAMHAKOBBIX YCIOBHSX.
B xakom cirygae BeIIeIHTCS OoJbIne TEIIoTh? Bo ckombko pas?

91. Uro Takoe PHTPONMS U B KaKMX €JMHUIAX OHA BbIpakaeTcs? Kak M3MEHsAETCs SHTPONUS C BO3PACTAHUEM TEMIIEPATYPHl U
npu ($a3oBbIX epexonax?

92. Yto Takoe M300apHO-M30TEpMUUECKH ToTeHIman (3Heprus ['u66ca)? Kak onpenensercs nusmeneHue sueprun [n6oca B
pe3ynbTaTe XMMHIECKOH peakuny U Kak OHO BIMSET Ha HANPABICHHOCTH PEAKINH?

93. Paccuntats u3MeHeHue 3Heprun ['mb6ca B peakuusx:

a) 2Fe (k) + A1203 (k) = 2Al (k) + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
U1 yKa3aThb, KaKasd pCaKiusa CHOCO6Ha IPO-TCKaTh CaMOIIPOU3BOJILHO.

94. Boruuciute  cuctemsl PbO2 + Pb = 2PbO Ha ocHOBaHMM M pearupyro-IIMX BEIIECTB M ONpPENesIUTh, BO3MOXKHA JIM 3Ta
PpeaKIus.
95. Boruuciute AG® u AS® peaxuun

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

MO>KHO JI HCTIOJIB30BaTh ATY PEAKIUIO VIS IIOJyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?
96. BbIYuCIINTh 3HAYCHUST CIIEAYIONIMX PEAKIUi BOCCTaHOBICHHs okcuaa xenesa (1)
a) FeO (k) + %4 C (rpadur) = Fe (x) + 2 CO2 (1)

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




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

ITporekaHue kakoil U3 3THX peakLuil Hanbosee BEPOATHO?

97. Paccunrarh 3HaueHMsl cIEeIyIOIUX peakluid U yCTaHOBUTh, B KAKOM HAIPaBICHUM OHU MOIYT IIPOTEKATh
CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSIX IpH 25 °C:

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

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

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

98. Kakne u3 nepedncieHHbIX OKCHIOB MOTYT OBITh BOCCTAHOBIIEHBI BOAOPOAOM IO cBoOomHOro Me-tamna mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 mepedyrcIeHHbIX OKCHIIOB MOTYT OBITh BOCCTaHOBJICHBI IO CBOOOJHOTO MeTaiuia aimromMu-HueM mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OnpenenuTb CUCTEM:

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

101. Uem u3MepsieTcss CKOPOCTh XMMHUYECKOH PEakIUM U OT Kakux (hakTopoB OHa 3aBUCHUT?

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

103. Bo ckonbKko pa3 cienyeT yBEIMYMTh KOHIIGHTPALUIO BellecTBa B B cucreme

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

YTOOBI IIPH YMEHBIIEHNH KOHIICHTPAINH BeecTBa A B 4 pa3a CKOPOCTh MPSMOH peakni He H3MEHU-TIach?

104. Peakuus mexny BemecTBamu A U B mpotekaeT no ypaBHeHuto 2A + B = A2B. Konuenrpamus Be-mectBa A paBHa 6
Mouib/11, BemecTBa B — 5 monb/i. KoHcranTa ckopoctr peakunu pasHa 0,5. BEIMHC-TUTE CKOPOCTh XMMHYECKOH PEaKIiU B
HaydalbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOI'Jla B peak-IIMOHHOM cMecu octanercst 50 % BemecTsa B.

105. B xakoM HamnpaBlIeHUM CMECTUTCSI PABHOBECUE PEAKLIUU:

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

IpH yMEHbIIIEHNN 00beMa B CHCTEME B Ba paza?

106. Peaxuiust mpoTekaeT MO ypaBHEHHIO

Na2S203 + H2S04 = Na2S04 + H2S03 + S (1)

Kax M3MEHHUTCS CKOPOCTh PeaKIuy Mociie pa3daBleHUs pearnpyolei cMecH B 4 paza?

107. Kak m3menurcst ckopocts npsimoit peakimu 2S02 (1) + O2 (1) [J 2SO3 (T), ecnu naB-lneHUE B CHCTEME YBEIHYHUTH B 4
paza?

108. JBe peaxuun npu temneparype 20 °C mpoTekaloT ¢ OAWHAKOBOH CKOPOCTHIO. TemmeparypHblii KO-3((UIIMEHT CKOPOCTH
MIEPBOM peakiu paBeH 2, Bropoii 3. Kak OyayT OTHOCUTBCS MEX1y OO0 CKO-POCTH peaKiuii, eciid ux mpoBectH npu 60 °C?

109. OmnpenenuTs TeMIepaTypHBIH KOI(QQUIIMEHT CKOPOCTH PEaKIiH, €CIH IPH MOHWKEHNH TeMrepa-Typsl Ha 50 °C peakuns
3amejuisiercs B 32 pasa.

110. Peakiusi mporekaeT Mo ypaBHEHUIO:

4HCI (r) + 02 (r) [1 2H20 (r) + 2C12 (r);  ®/Jlx.
Kaxumu U3MCHCHUAMMU OABJICHUS, TeMnepaTprI u KOHHeHTpaHI/Iﬁ peampy}omnx BCUICCTB MOXKHO CME-CTHUTH €€ paBHOBeCI/Ie

BIIPaBO?
111. Kakoe cocrosHHe CHCTEMBI HAa3bIBAETCSl XUMHYECKHMM paBHOBecHeM? IlepeunciauTs MpU3HAKU MC-THHHOTO XMMHUYECKOTO
paBHOBECHS.
112. Uro Takoe KOHCTaHTa XMMHUYECKOT0 paBHOBecusi? Hammcars BbIpa’keHUS KOHCTAHT PABHOBECHS PEaKI[HH:
2NO (1) + O2 (r) U 2NO2 (1); MgCO3 (1) [ MgO (1) + CO2 (1); FeO (1) +
CO (1) UJ Fe (1) + CO2 (7).
113. Kak moBnmsieT MOBBIIIEHNE TEMIEPATYPhl U JaBICHUS Ha PAaBHOBECHE CIEAYIOIINX OOPAaTHMBIX PEaKIIHi:
N204 (r) U 2NO2 (1), = +184,6 xJ]x
2CO (r) J CO2 (r) + C (1), =-172,5 xJlx
CO (1) + H20 (r) (1 CO2 (r) + H2 (1), =-41,2 xJIx
114. Kak moBnusieT MOBBIIIEHNE TEMIEPATyPhl U JaBICHUS Ha PABHOBECHE CIEAYIOIINX OOPAaTHMBIX PEaKIIUi:
C (1) + CO2 (r) 1 2CO (1), =+172,5 x/Ix
2H2 (r) + 02 (r) [J 2H20 (1), = -483,6 x[lx
N2 (r) +02 (r) [] 2NO (1), = 180 x/Ix
115. B Kkakux W3 NpHUBEAEHHBIX HIDKE peakuuil M3MEHEeHHe AaBJIeHHs HE BBI30BET CMEIICHHs PaBHOBECHUS U MoueMy?

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

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

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

CO (r) + H20 (r) 0 H2 (1) + CO2 (1)

116. Harmcats BEIpayKeHUSI KOHCTAHT PABHOBECHS CIIEIYIOMINX OOpPaTUMBIX XHMHUYCCKAX PEAKIIUI:

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

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

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

117. VYxkazaTh, KAKUIMHA W3MEHECHUSIMH TEMIIEpaTyphl, TaBJICHUS U KOHIICHTPAIWi pearnpyromix BEIIECTB MOXHO TOOUTHCS
MAaKCHMAJIHOTO BBIXOJ]da aMMHUAKa 110 PEaKIIUH:

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

118. Peakiust mporekaeT 1o ypaBHEHUIO:

2802 (r) + 02 (1) [I 2803 (1), = -284,2 x/Ix.

M3MeHeHneM KakuX MmapaMeTpoB MOKHO JOOUTHCS CMEIIEHUS paBHOBECHS B CTOPOHY 00pa3oBaHus ok-cuaa cepsl (VI)?




119. Ha ocnoBannu npunnuna Jle-Illatense onpenenure, B KAKOM HallpaBIEHUU CMECTUTCS PAaBHOBECHE B CHCTEMax: a) IpH
NOHM)KCHUH TEMIIEPaTypbl; 0) PU yBEJINUECHUHN JIaBICHHUS:

a) CO (r) + 2H2 (1) [1 CH30OH (1); <0

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

120. Kakumu u3MeHEeHUsIMU TeMIIEpaTyphl U JAaBJICHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IMPO-IYKTOB Pa3ioKeHUs?
a) CaCO3 (k) [J CaO (x) + CO2 (r); = 178 xlx

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

121. UYemy paBna maccoBas noist NaCl B pactBope, coaeprkaimieM 3 MOJIb XJIOpUAa HATpUs B 2 KT pac-TBopa?

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

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTH! (IIOTHOCTH 1070 kr/M3) HEoOXOAUM IS MOJ-HOTO pacTBOpeHHus 20
I KaJIpIust?

124. CKOJIBKO TPaMMOB pacTBOPEHHOTO BeliecTBa coaepxurcs B 200 mi:

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

125. B 1,5 1 0,125 H. pactBopa coaepxkurcs 13,91 r pactBopeHHOro BemiecTBa. HalTh ero SKBUBaJICHT-HYH) Maccy.

126. Cronpko MuummatpoB 0,1 H. pactBopa H2SO4 motpebyetcst s B3aumoaeiicteus ¢ 200 min 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpasyromerocs ocanka cyibpara 6apus BaSO4?

127. Uemy paBHa MOJISIPHOCTB: a) 6 H. pactBopa KCIl; 6) 0,5 H. pactBopa AlCI3; B) 1 H. pacTBOopa H2S04?

128. Berancnnts MomspaocTh 10 %-Horo pactBopa HNO3 mnotHOcTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 11 3TOTO pacTBopa?

129. "3 400 r 40 %-noro (mo macce) pactBopa H2SO4 BemapuBanuem ygammnn 50 T Bogsl. YeMmy paBHa MaccoBasi J0Jis
H2S04 B ocraBmiemcs pactsope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasna 1105 kr/mM3. Berauciuts HOpMaTLHOCTh, MOJISIPHOCTD,
MOJIIIIBHOCTB PAacTBOPA.

131. Uemy paBHBI HOPMAJIBHOCTh U MOJSIPHOCTB 16 %-Horo pactBopa HF mioTtHocThro 1057 Kr/M37?

132. Ckonpko uTpoB 24 %-Horo pactBopa KOH (motHOCTRIO 1218 Kr/M3), HEOOXOIMMOTO AJIS 3aJIMB-KU IIEIOYHBIX
AKKyMYJIITOPOB, MOXHO IpuUroToBuTh 3 10 1 48 %-Horo pacteopa KOH (mmotHO-cTRIO 1510 KI/M3).

133. CKOJBKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CEPHOM KHUCIOTHI IOTHOCTHIO 1840 xr/M3, comepxka-meit 96 % H2S04,
HY’KHO B35ITh 1151 TpurotoieHus 3 i1 21 %-noro pactBopa (rioTHOCThI0 1260 Kr/M3), HEOOXOIMMOTO IS 3JTUBKA KUCIIOTHOTO
akkymyssropa?

134. Kakoii o6vem 10 %-Hoii (10 Macce) cepHOi KucnoThl (IIoTHOCTE 1070 kr/M3) motpedyercst Uit HeUTpamu3auu
pactBopa, conepxamiero 32 r NaOH?

135. BBIYMCINTS MAacCOBYIO JOMIO THApOKcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocth 1310 kr/m3).

136. Crkonbko MIILTIITHTPOB 96 %-Horo (1o Macce) pactBopa H2SO4 (tumotHocTs 1840 Kr/mM3) moTtpely-etcst st
npurotoBnenus 2 11 0,1 H. pacTBopa?

137. YeMmy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTB 35 %-HOro pactBopa oprodochoproii kucnotsl H3PO4 (mnotHocts 1216
kr/M3)? CKOJIBKO BOJIBI COJEPIKUTCS B 1 1 3TOTO pacTBopa?

138. Ckonpko: a) rpaMmoB; 6) morneit ximopuna xenesa (III) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa C INIOTHOCTHIO
1342 xr/m3?

139. B kakoi#t Macce BobI Hazlo pacTBopuTh 67,2 11 raza HCI, u3mMepeHHOTo MpH HOPMAJIBHBIX YCIOBHSX, YTOOBI MOJY4YHTh 10
%-HbI#1 (110 Macce) pacTBOP COJSTHOW KUCIIOTHI?

140. Kaxkoit o6wem Boasl Hago npudasuth k 100 M 20 %-Horo (1o macce) pactBopa H2SO4 (rutotHOCTS 1140 K1/M3), 9TOOBI
NOJY4YHTh 5%-HBIH pacTBOp?

141. Brruncnuth ocMoTHYECKOE JaBIEHHE PacTBOpa, cojepskamiero B 1,4 i1 63 r rmoko3sl C6H1206 npu 0 °C.

142. Haiitu ocmoTudeckoe AaBiaeHUE pacTBopa, coxepxkamero B 2 1 18,4 r munepuna C3H803, npu 27 °C.

143. ITpu 0 °C ocmotuueckoe nasneHue pactBopa caxapa C12H22011 paBao 3,55¢105 ITa. Cxonbko rpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

144. [Ipu xakoif TemmepaType OCMOTHYECKOE JIaBJeHHE pacTBopa, coaepkamero 18,6 r anmnnna COH5SNH2 B 3 1 pactBopa,
nmocturHer 2,84+105 I1a?

145. PaccunTaTh MONEKYJSPHYIO MAcCy HEDJICKTPOJIMTA, €CITU B 5 J1 pacTBOpa CONCPIKUTCA 2,5 T' HEIJIEK-TPOJIHTa, a
ocMoTudeckoe napienue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

146. PaccunraTs 0CMOTHYECKOE AABICHUE PAacTBOpPA HENIEKTPOIUTa, cogepxauiero 1,52¢1023 monexyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. Brruncnuts naBineHune BoasHoro mapa Hax 10 %-HeM pactBopoM kapbamuna CO(NH2)2 B Bozme mpu temmepatype 100 °©
C

148. BbIuBCINTS MONEKYJISPHYIO Maccy ITIIOKO3bI, €CNIM JaBJIeHHE BOJSHOTO Tapa Haja pacTBOpoM 27 T rimoko3sl B 108 T Bogs!
ripu 100 °C paBHo 98775,3 Ila.

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

900 r BoABI AJIS IOJTyYEHHS PACTBOpPA, AaBIeHUE KOToporo Ha 33,3 Ila Huxe AaB-neHus napa BoJsl? BeIUMCIUTE MacCOBYIO JOJIO
caxapa B 3TOM pacTBOpE.

150. Jasnenue napa mpu 10 °C cocransger 1227,8 I1a. B kakom KoinyecTBe BOJBI CIEAYET PACTBOPUTH 16 I' METHUIIOBOTO
cinupra CH3OH nins nonyuenust pactsopa, AasieHue napa koroporo coctasiser 1200 I1a npu toii xe Temneparype? Berunuciuth
MmaccoByto gomo CH3OH B atom pactBope.

151. JlaBnenue mapa pactBopa, comepxariero 155 r anmmuaa COH5SNH2 B 201 1 a¢upa npu HEKOTOPOil TeMIiepaType paBHO
42900 ITa. TaBnenue napa 3¢upa npu 3toid Temreparype papao 86380 IMa. Pac-cuntaTh MONEKYJIAPHYIO Maccy ddupa.
152. Crxonpko TpammoB HadTamuaa C10H8 pactBopeHo B 2 kr OeH30I1a, €M 3TOT PacTBOp KpHcTaiumsyeTcs mnpu 3,45 °C?

Temmnepatypa KpucTayuM3auuu yuctoro 6ensoina 5,40 °C, a ero kpuockonuueckast koncranra K = 5,1 °C.




153. Omnpenenuts MOJIEKYISIPHYI0 Maccy KaM(opsl, ecau pacTBop, copepxamuit 0,552 r ee B 17 1 adu-pa, KUnuT mpu
temneparype Ha 0,461 °C Bblilie, yeM YUCThIN 3up. DOyUTUCKOTHYECKas KOHCTaHTa ddupa paBHa 2,16 °C.

154. Cxonpko stunerrukoiast C2H4(OH)2 rHeoOxomumo 100aBUTH K 5 71 BOJBI, YTOOBI IOJMYYUTh aHTH-(QPH3, 3aMep3atonit
npu -15 °C? Kpnockonmueckas koncTanTa Boasl K = 1,86 °C.

155. BbIuncIuTh KPHOCKONIUYECKYI0 KOHCTAHTY BOABI, 3Has, uTo 11 %-Hbli BoaHbIil pacTBOp 3THIIOBOrO crniupra C2HSOH
Kpuctayumzyercs npu -5 °C.

156. BreruncnuTh TeMrneparypy KpucTaJTM3aluu pacTtBopa, conepskamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpuockonuueckas koncranta Boabsl K = 1,86 °C.

157. PactBop, cocrosiunii u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uncteiii cnupt — nipu 64,7 °C.
D0ymmnockonuaeckas koHcTanTta cupra E = 0,84 °C. V3 cKOTBKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO o 1a?

158. IMpu xako¥ TPHONM3UTENEHO TeMIepaType OyaeT KumeTh U Kpucraum3oBaThes 40 Y%-HBIH pacTBOP ATUIIOBOTO CIIHpPTa
C2H50H B Bone? D0ymnnockonuueckast koncTanrta Boasl E = 0,52, a kpuockonunueckas K = 1,86 °C.

159. KaxkoBa temmneparypa KUMeHHs pacTBOpa HEdJIEKTposiuTa, coaepkamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?
D0yIuTnoCKOTNIecKast KOHCTaHTa BOJIbBI E=0,52°C.

160. Ha ckonmbpKko rpagycoB HOBBICHTCS TeMIepaTypa KureHus: Bofbl, ecau B 300 T Boasl pacTBoputh 27 T imtoko3sl COH1206?
DOYLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

161. Omnpenenuts pH u pOH pactBopa, comepxarniero 6,75¢10-10 moms/im1 OH™.

162. Haiitu crenenp aucconuanyy CEpoBOAOPOIHON KUCIOTH! IO nepBoi crynenu B 0,1 M pacTtBope, ecnu KOHCTaHTa
JUCCOIMALUK JUIs 3TOM cTyneHu pasHa 1,1¢10-7.

163. Yemy paBHbI KoHIeHTpauu HoHOB H+ u OH™ B pacTBopax, pH kotopsix paseH: a) 2,0; 6) 7,0; B) 11,0?

164. Bo ckonbko pa3 xoHmeHTpanus noHoB H+ B 1 H. pactBope HNO3 (o = 82 %) Gonbie, yem B 1 H. pactBope H2S04 (a0 =
51 %)?

165. Ornpenenuth koHueHTpauuo nonoB OH™ B 0,01 M pactBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconmarnmu oprodochopHoit kuciorsl H3PO4 no nepsoii crynenu pasHa 7,11¢10-3. IIpeneOperas
Jccolyanuei o ApyruM CTyIEeHsM, BBIYACINUTh KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

167. Crenenp auccouuanuu ykcycHoi kucinotsl CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBopax cooTBeT-cTBeHHO paBHa 0,42,

1,34, 4,25 %. Beraucauts Knuce CH3COOH a1 3THX pacTBOPOB U JJOKA3aTh, YTO KOHCTAHTA AUCCOIMAIIMH HE 3aBUCUT OT
KOHIICHTPAIINU pacTBOpa.

168. Ocmotuueckoe fasienue 0,2 H. pactBopa ZnSO4 mpu 0 °C pasro 3,59+105 ITa. Beruncauts n30T0-HUYECKHI

K03 GHUIMEHT 3TOr0 pacTBopa.

169. Jasnenue BonsHOTO Tapa Haja pactBopom 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Berauciauts
M30TOHMYECKUH K03()(HDUIMEHT, eClIi JaBJIeHHe BOSHOTO Iapa IpH 3Toi Temneparype pasHo 1,0133105 ITa.

170. PactBop, cogepxkammit 8 r NaOH B 1000 r H20, xunut npu 100,184 °C. Onpenenuts U30TOHUYE-CKUHA KO UIHEHT.
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOJIbI E=0,52°C.

171. PactBop, comepxammit 1,7 T xmopuna nuaka ZnCl2 B 250 r Boxsl, KpucTammsyercs: pu Temnepa-type -0,23 °C.
Omnpenenuts Kaxyuryrocs cTenens aucconnanuu ZnCl2 B sTom pactBope. Kprockonu-ueckas koHcTanTa Bogsl K = 1,86 °C.

172. Boausie pactBopbl kapbamuaa CO(NH2)2 u xmopuna kamsius CaCl2, comepikaline B OMMHAKOBBIX Maccax

pactBopuTens coorBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEILECTBA, KUIAT IIPU OAHON U TOM xke Temneparype. Hailtu
KaXyIIyrocs creneHs quccoruanun CaCl2 B aToM pacTBope.

173. Boruncnuth kaxymyocesa crenens auccouuanuu NaCl B 0,25 H. pacTtBope, eciu 3ToT pacTBop npu 18 °C nmeer Takyro
K€ BEJIMYUHY OCMOTHYECKOro nasienus, uro u 0,44 M pactBop rimoko3st C6H1206.

174. PactBop, cogepxxamuii 0,265 r Na2CO3 B 100r Bogs!, kpucrannusyercs npu temneparype -0,13 °C. Beruncnurs
KaXyIytocs creneds aucconuanun Na2CO3 B aToMm pactBope. Kpnockonuueckast konctanta Boasl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aasinerne 0,01 H. pacTBopa cynbdarta marauss MgSO4 mpu 18 °C, ecnu KaxyIascs CTENeHb
JIMCCOLIMAIINY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmornueckoe pasienue 0,125 M pactBopa KBr pasno 5,63¢105 Ila mpu 25 °C. BbIUUCIUTb Ka-KYLIYIOCS CTEIIEHb
nucconmanuu KBr B 9TOM pacTBope.

177. BBIUHCINTD KaXYIIYIOCsS cTeneHb aucconmanuu xmopuna kamus KCl B pactBope, conepxamiem 4,47 r KC1 B 100 r BobI,
€CJIM 3TOT pacTBOp Kpuctayumzyercs npu -2 °C. Kpnockonmueckas koH-ctanta Boabsl K = 1,86 °C.

178. JlaBneHue mapa pacTtBopa, coxepxarnero 31,5 r vurpata kaasnust Ca(NO3)2 B 500 r Boasr paBHo 1903,5 IMa mpu 17 °C.
JlaBnenue napa Bozpl ipu 3TOM TemnepaTrype paBHo 1937 [1a. Paccunrarp ka-xyuryrocs crenenp quccouuanun Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoif Temmneparype OyneT KMIeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTemneHs ero muccoryanuu pasHa 73 %?
O0yIMOCKONTMYecKast KOHCTaHTa BOJbI E=0,52°C.

180. Omnpenenuts aasienue napa 0,5 %-noro Bognoro pactsopa KOH npu 50 °C. JlaBnenue napa BoAbl IpH 3TOH
temneparype paBHo 12,334 klla. Kaxymascs crenens qucconuanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBUTh MOJEKYJISIPHbIE YPaBHEHHS PEAKIHi, KOTOPBIC BBIPAXKAIOTCA MOJICKYISPHO-HOHHBIMH YPaBHEHHAMU:

a) 3Ca2+ + 2P043™ — Ca3(P04)2; B) H+ + OH™ — H20;

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

182. CocTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPABHEHMsI PEAKIUM, IPOTEKAIOIIKX IIPU CMe-IIUBAHUU PAaCTBOPOB
ZnS0O4 u K2S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCL

183. Harmmucats B MOJIEKyJIIpHOH M MOJICKYJIIPHO-HOHHOM (popMe ypaBHEHUS peakuuii, MPUBOISIIMX K OOpa30BaHUIO OCAJIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hanucath B MOJIEKyJIIpHOM M MOJIEKYJISIPHO-UOHHON (popMe ypaBHEHHs PeakKLUid, NPUBOIAIINX K 00pa30BaHUIO Ia30B U
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4Cl + Ba(OH)2 — r) K28 + H2S04 —




185. Hamucats B MOJIEKyJISIPHOI M MOJEKYJIAPHO-UOHHOH (hopMe ypaBHEHUS peakuuil HefTpamusaruu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJEKYJISIPHBIC YPaBHEHHS PEAKIHH, KOTOPBIC BBIPAXKAIOTCA MOJICKYISPHO-HOHHBIMH YPaBHEHHSIMU:

a) Cu2++ 82~ — CuS B) Ba2+ + SO42™ — BaSO4

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

187. CocTaBUTh MOJIEKYJISIPHBIC YPABHEHUS PEAKLUil, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSIMHU:

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

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

188. Cwmemmansl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; B) KNO3 n HCI; 1) AgNO3 n KCI. B xakux ciydasx
peaKuu IpoHayT mpakTudecku 10 KoHna? CocTaBUTh IS 3THX PEaKI[UH MOJIEKYJIp-HbIe U MOJEKYIIPHO-UOHHbBIC YPABHCHNUSI.

189. CocCTaBUTh MOJIEKYJISIPHBIE M MOJIEKYJIIPHO-UOHHBIE YPaBHEHHS PEaKIHid, TPOTEKAIOIINX MPH CMEIIMBAHUN PACTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPAaBHEHMS PEaKIUi, IPOTEKAIOIUX MPH CMEIIUBAHUU PAaCTBOPOB
CaOHCI n HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HClL.

191. CocTaBUTh MOJIEKYJISIPHBIE U MOJICKYJIAPHO-MOHHBIE ypaBHEHMs peakiuii ruaponunsa coieid NH4Cl, Na2S, CuSO4,
AICI3. Yka3ath peakiuio pacTBOPOB.

192. CocTaBHTh MOJEKYJIAPHBIE U MOJEKYSIPHO-HOHHBIC ypaBHeHHA peakiuid ruapommsa coner CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTp peakuuio pacTBOPOB.

193. CocTaBuTh MOJIEKYJISIPHBIE M MOJICKYJIIPHO-MOHHBIE ypaBHEHUs peakiuii ruaponmsa coneir (NH4)2CO3, K2S, Na2SO3,
Na3PO4. Kakyro peakiiuio 0OHapy>KUBaIOT paCTBOPHI ITHX COJIEH?

194. Kakue u3 mepedncineHHbIX HIKe coneil moasepratores rupponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? Jlnst kaxk10¥ U3 THAPOIM3YIOLINXCS COJIel HaucaTh YPaBHEHUS! PeaKiMil THApoJIu3a B MOJIEKYJISIPHOI M HOHHO-
MOJIEKYIIAIpHOH opMe (110 | cTymenn) n ykazaTh peakunio BOI-HOTO pacTBOPA KaX IO COJIH.

195. Kakue u3 mepeurcieHHbIX HIKE cojel moasepratoTes ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? JIist kaxa0H 13 THIPOIU3YIOMIUXCS COJIeil HanucaTh YpaBHEHHS PEaKIii THAPOIIM3a B MOJIEKYJIIPHOHN 1
HMOHHO-MOJIEKYJISIpHOH (opMme (110 I cTymneHn) 1 yka3aTh peakiuio BOJHOTO PaCTBOPA KaXKIOH COJIH.

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

197. Kakyro peaknuio cpeasl o0HapyxkuBatoT pacTBopbl coneit Pb(CH3COO0)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANTH PEAKINSIMH.

198. Kakyro peaxuuio cpensl oOHapyKHBatoT BogHbIe pacTBopsl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBAThH peaKUHIMHU.

199. Kakyro peaknuio cpensl oOHapyxuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? OtseT 000CHOBAThH
peaKIHAMH.

200. Hamncats B MOJIEKyJISIPHON M MOJEKYJIIpHO-HOHHOH (hopme ypaBHeHus ruaponusa coneit NH4CL, (NH4)2S, (NH4)
3P04, K2SO3. Vkazarh peakiuo Cpe/ibl BOJHBIX PACTBOPOB ATHX COJICH.

201 — 214 CocTaBUTH IEKTPOHHBIE YPAaBHEHUS M 3aKOHUYUTh YPAaBHEHHUS CIIEAYIOIIMX PEaKLM:

201. KMnO4 + KI + H2S04 — K2S04 + MnSO4 + 12 + H20

H2S + H202 — H2S04 + H20
FeCl3 + SnCl12 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HC104 + H20

As + HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI2 + C12 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + 12 + H20

12 + C12 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. C12 + KOH — KC1 + KCIO3 + H20

K2Cr207 + K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonu. — KC1+ CrCl13 + CI12 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KClO4 + KCl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2SnO2 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

2009. 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 — HCl1 + 02 + H20




MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2SO4 + Br2 + H20

Au+ HNO3 + HCl — AuCI3 + NO + H20

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

212. HgS + HNO3 + HCl — HgClI2 + S + NO + H20

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

HC103 — CIO2 + HCIO4 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS04 + KNO3 + K2S04 + H20

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

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYHTh YpaBHEHMs pEaKkiMid, YUUTHIBAs, YTO B KUCIIOM Cpele MapraHel] BOCcCTaHaBIMBaeTcs 10 Mn2+, B
HelTpansHOi 10 Mn4+, B meno4Hoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S0O3 + H20 —

KMnO4 + K2S0O3 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 0 TPEXBAJICHTHOTO COCTOSHUS, 3aKOHYUTh YPAaBHEHHUS PEaKUMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

217. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, KaKMe U3 NMPUBEICHHBIX HUXKE HOHOB MOTYT ObITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepsl COOTBETCTBYIOIIMX PEAKIIMH.

218. Hcxons m3 cTpoeHHs aTOMOB JIEMEHTOB, YKa3aTh, Kakhe U3 MPHUBEICHHBIX HIKE NOHOB MOTYT OBITh OKHCIIUTEISIMHE:
Al3+, Fe3+, F-, Cr6+. IIponmiocTpupoBaTh OTBET PEaKUUSIMH.

219. Kaxue u3 npuBeeHHBIX HUKE HOHOB MOTYT IPOSBIISATh U OKUCIUTENIBHBIE U BOCCTAHOBHUTEIbHBIC CBOMCTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT NpOoHUTIOCTPUPOBATh PEAKIHSIMHU.

220. VYka3aTb, Kakhue U3 MPUBEICHHBIX HIKE BEIIECTB SIBISIOTCS OKUCIHUTENSIMH, a Kakue BoccTaHoBH-TensiMu: KMnO4, Zn,
F2, HCI, HC104. OTBeT MOTHBHUPOBATD.

221. COCTaBUTh CXEMBI IBYX I'aJbBAHWYECCKUX JJICMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CIY>KWIO Obl aHOJIOM, a B APYTOM —
katogoM. [IpuBecTr dNeKTpOHHBIE YpaBHEHHS PEAKIHiA, IPOTEKAIONINX MPHU PabOTe FIEMEHTOB.

222. CoCTaBUTh CXEMBI JBYX IaJbBAHUYECKUX DJIEMEHTOB, B OJIHOM U3 KOTOPBIX LUHK — OTPHUIATENb-HBIN 3JIEKTPOJl, B IPYIOM
— MOJIOXKHUTENBHBIA. Hanmcate 31eKTpOHHbIC YpaBHEHHUS PeaKlnii, IPOTEKa-FOIIHX IIPH PaboTe 3JIEMEHTOB.

223. Paccunrats 3.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSILEr0 M3 IIMHKOBOTO 3JIEKTpoAa, norpyskeH-Horo B 0,1 M pactsop
cynbdara IMHKa, U BOJOPOAHOTO dJIEKTPOAA, TIOTPYKEHHOTO B TUCTUILTUPO-BAHHYIO BOJY.

224. KoHueHTpalmonHas raapBaHUYeCKas 1IEMb COCTABIICHA MArHUEBBIMHU AJICKTPOAAMH, MOTPYKEH-HBIMU B pacTBop MgSO4

Pa3HOIl KOHIIEHTpAIUH:

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

Paccuurarn 3.[4.C. 3TOro 3JIEMCHTa

225. Brruncinuth 3.1.C. TaJIbBAHUYCCKOI'0 3JICMCHTA

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

3Hasl, 9TO PAaCTBOPHI JeLUMOIIIpHBL. Kakie mporieccsl MpoTeKaroT Ha 3IEKTPOIAX MPH paboTe 3TOro eMeHTa?

226. Hcnonb3oBaB Tabu. 5 TIpuimoskeHus, BBIYUCINUTD 3.]1.C. SJIEMEHTa, COCTABICHHOTO M3 HanboJiee U HauMeHee aKTHBHOTO
METaJUIOB, TIOrpyxeHHbIX B 0,1 M pacTBopsI nx cosielt. Kakue mporecchl MpoTeKAIOT Ha 3JICKTPOAaX PU paboTe ITOTOo dieMeHTa?
227. D.]1.C. DIIEMEHTA, COCTOSALIET0 U3 MEIHOTO U IMHKOBOTO 3JIEKTPOIOB, MOTrpYyKeHHBIX B 1 M pacTBOpHI comneit 3Tux
9JIeMEeHTOB, paBHa 1,1 B. I3menuTcs nu 9Ta BenuymHa, eciu ucnonb3oBaTs 0,01 M pactBopsl? OTBET 000CHOBATD.

228. Paccumnrtath 3.7.C. TaTbBAHUYECKOTO 3JIEMEHTA, COCTOSIICTO M3 aTIOMHUHUEBON M CEpeOPSHON MIACTHHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaI0B. Kakue mpoueccs NpOTEKat0T Ha MIEKTPoJax IeMeHTa?

229. PaccunTaTs moTeHIMAT HOPMAIBHOTO BOJOPOAHOTO 3JEKTPOAA, MOTPYKEHHOTO B: a) JUCTUILUIN-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. PaccunTath 3.71.C. TaIbBAaHUYECKOTO 3JIEMEHTA

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

Kaxue nponecchbl mpoTekaroT Ha IEKTPOAax JIEMEHTa BO BpeMsl ero paboTsl?

231. Yro Takoe xopposus MetayuioB? Kakue Buzabl koppo3uu Bbl 3Haere? Ilepeunciants OCHOBHBIE ME-TObI 3aLLUThI
METAJIOB OT KOPPO3HH.

232. ITpuBecTH mpuUMepsl KATOJHOTO U aHOJHOTO TOKPHITHI skene3a. COCTaBUTH AIIEKTPOHHBIC YPaB-HEHHUS IPOIECCOB,
MPOTEKAIOIIMX IPU HApYIIEHUH LEJIOCTHOCTH MOKPBITHI B arpecCUBHOM cpene.

233. CoCTaBHTh AJIEKTPOHHBIC YPABHEHHUS IIPOIIECCOB KOPPO3HUH XPOMHPOBAHHOTO JKele3a B KHCIOTHOH Cpelie, TMPOTEKAFOIIIX
TIpY HAPYIICHUH TTOKPBITHSL.

234. CriaB Meid C HUKeJIeM HaxOIUTCsS B BOJHOW cpejie, HACBhIIEHHON KUCIopoaoM. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS
npolecca KOppo3uu CIUIaBa.

235. B kakux ciydasx HCIIONB3YIOTCS aHOIHBIE, a B KAKWX — KaTOAHBIC 3AIUTHBIC MOKPHITH? [IpuBe-cTH mpuMeps! u
COCTaBUTD BJIEKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3UHU, MPOTEKAIOIIUX IIPH HAPY-IIEHHH KATOAHOTO U aHOJHOTO TTOKPHITHIA.

236. AnoMuHUH ckienal c xene3oM. Kakoil u3 mMetamnoB OyJeT moJaBepraThcsi KOPpO3uH, €Cid 3TH METaJIbl MonaxyT B
KHCIIOTHYIO cpery? COCTaBUTB 3JICKTPOHHEIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kak mpoTekaet mpoliecc KOppo3uH JaTyHH (CIIaBa MeIu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUTH dIIEKTPOHHBIE
ypaBHEHHS IpoLIecca KOPPO3HUH.




238. Kaxk npotekaer mporecc koppo3un OpoH3BI (CIJIaBa MEAX U OJ0Ba) B arpeccuBHOM cpene? CocTa-BUTH AIEKTPOHHBIE
ypaBHEHHS 3TOTO Ipolecca.

239. CocTaBHTh ANIEKTPOHHBIE YPaBHEHHUS ITpoIiecca KOPPO3UH HHUKESIMPOBAHHOTO JKeje3a B KHCIOTHOW Cpesie B ciiydae
HapyIICHHS TTOKPBITHS.

240. Omnogo cnasiHo ¢ cepeOpom. Kakoit n3 merannoB Oyaer pa3zpymiathest B arpeccuBHOl cpene? Co-CTaBUTh JIEKTPOHHBIE
ypaBHEHUS IpoLiecca KOPPO3UH.

241. BrIxoa mo TOKy npu Mody4YeHHH METaJTHYECKOTO KaJIbLIMs TPH 3JIEKTPOJIM3E paciuiaBa xJjopuaa kaibius paseH 70 %.
CKOJBKO 3JIEKTpHUYECTBA HAJI0 IPOMYCTUTH Yepe3 AEKTPOIHUT, YTOOb! HoyunTh 400 T Kanbius?

242. CKOJIbKO aTFOMHUHHS MOXKHO TMOJYYUTh NpH 3JekTposin3e paciuiaBa Al203, eciau B Teuenue 0,5 yaca mpomyckaTth TOK
cunoit 10000 A mipu Beixoze 1o Toky 85 %? CocTaBUTh CXeMY AJIEKTPOIH3a.

243. [pu paduarpoBanum Meau TokoM 20 A 3a 4 daca Beinensercs 78 T Menu. PaccuntaTh BBIXOJ MO TOKY.

244. Kakue meransbl Heb3s MOMYYUTh AIIEKTPOIM30M BOJIHBIX pacTBOpoB cojeit? Ilouemy? CoCTaBUTH CXEMY DIIEKTPOJIH3a
BOJTHOTO pacTBopa (propuaa kaneims CaF2 Ha yroiapHOM aHOTE.

245. Omnpenenuts 00beM BoAOpoaa (YCIIOBHS HOPMAJbHBIE), BRIICTUBIIETOCS TIPU MPOIMYCKAaHUU TOKa cuioi 10 A B TedeHue
30 MuHYT 4epe3 BoAHbIH pacTBop xnopuia kanust KCl. CoctaBUTh cxeMy JIEKTPOJIN3a Ha INIATHHOBBIX 3IEKTPOIAX.

246. CKOJIBKO JIMTPOB KUCJIOPOJa, U3MEPEHHOTO IPU HOPMAJIBHBIX YCIOBHUSX, BBIJEIUTCS NPU NPOIYCKAaHUM TOKa CHIION 5 A B
TedyeHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CoctaBuTh cxeMy 3J€KTposn3a.

247. CkopKO BpeMeHH NoTpedyeTcs Ha pa3iokeHne 3 Moseil Bogsl TokoM crioi 20 A?

248. CocTaBUTh cXeMy 3JeKTpoiu3a BogHoro pactsopa SnCl2 ¢ miaTHHOBBIM aHOOM. CKOJBKO 0JIOBa BBIAEIUTCS HAa KAaTOZE
B TO BpeMsi, Kak Ha aHojie o0pa3oBanock 44,8 11 xjopa, H3MEPEHHOTO IIPH HOP-MAJIBHBIX YCIOBUSX?

249. Yepes pactBop NiCl2 B Teuenne 1,5 gacoB mpomyckanm Tok crroi 8 A. Ha ckoipko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoga? CocTaBUTh CXeMY DIIEKTPOIIH3a.

250. CranpHas neTainb oOmiel miomansio nosepxuoctd 0,08 M2 morpyskeHa B pacTBOP COJIM HUKEIS W MCIOJIBb3YeTCs Kak

karo. [TmotHocTs Hukens 8900 kr/m3. KakoBa TonmumHa 00pa3oBaBIIETOCs HUKE-JIEBOTO MOKPBITHS, €CIIM TOK CHiion 3,15 A
IIPOILYCKaJCs B TeueHue 42 MUHYT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nponyCTHIN paBHbIE KOJMUYECTBA dJIEKTpUUecTBa. B mepBoMm ciydae Ha karone
BhIIEIMIOCH 12,32 T cepedpa. CKOJIBKO TpaMMOB MEJIH BBIZCTIIIOCH Ha KaToae U3 BTOporo pacTBopa? CoCTaBUTh CXEMbI
AIIEKTPOIIH3a ATUX PACTBOPOB C HHEPTHBIM aHOIIOM.

252. CocTaBUTh CXEMBI JIEKTPOJIN3a paciiaBa U BoaHoro pactBopa KF na uneptHOM aHone. CKONBKO BpeMEHHU MOTpedyeTcs
JUTS ostydeHus 3,9 T kanus, eciii cuiia Toka paBHa 20 A?

253. CKOJIBKO BpeMEHH HYKHO IPOITYCKaTh TOK CHIION 3 A depe3 pacTBop cyibdara nuaka ZnSO4, 9ToOB TOKPHITH
TUTACTHHKY TuTomaabio 0,1 M2 cioem nuHKa TOMmuHOH 2,5¢10-5 M? [InotHOCT nMHKA 7133 Kr/M2.

254. [Tpu npoxokaeHUH TOKa CHIIONW 2 A 4epe3 pacTBOp COJM ABYXBAJIEHTHOTO MeTaja B TeyeHHe | yaca Ha KaTofe
BbIeIIoCh 4,194r merauia. Haiitu aToMHy!0 Maccy MeTaia.

255. Yepes pactBop xiopuna nuHKa ZnCl2 B Tedyenne 30 MHHYT IPOIyCKaNX TOK, IIpUYeM Ha Karoje Bbixenmaocs 0,25 r
uHKa. AMnepmetp mokaseiBan Tok 0,4 A. KakoBa ommbka B MOKa3aHUSIX aMIiep-MeTpa?

256. CocraBuTh cXeMy IeKTponuTrdeckoro nomydenus LiOH u3 kaxoii-nmubo comu jutus. Kakoe xonmdecTtBo
aNeKTpUIecTBa Heooxoaumo Jurs monmydenust | kr LiOH npu Berxone no Toxy 80 %?

257. [pu snexrponuze Boguoro pactBopa CrCl3 tokom cuioit 4 A macca karona yBeanmdymiach Ha 16 T. CKOIBKO BpeMeHU
poaoIDKacs mporece dekrponnsza? CocTaBUTh €ro CXeMy IpH YCIIOBHH UCIIOJIB30BaHUS HHEPTHOTO aHOAA.

258. BoaHblii pacTBop comepxut cMech kaTnoHoB Cu2+, Fe2+, Zn2+. B kakoil mociienoBaTeabHOCTH Oy-IyT
BOCCTAHABIIUBAThLCS 3TU HOHBI MU 3JeKkTposinie? B TeueHne kakoro BpeMeHU Halo MPOIyCKaTh TOK cujion 2,5 A uepes pacTsop,
9TOOBI BBIIENUTH 10 | T YKa3aHHBIX METAJIOB?

259. [Tpu cune toka 4 A B Teuenue 20 MUHYT Ha Karojae BbiaenutTcs 4,542 r HeKOTOporo Mmerajuia. Paccuurarh
ANIEKTPOXUMHYECKIH SKBUBAJICHT STOTO METaJlIa.

260. [pu anexrponuse pacTBopa cynbhaTa MUHKA HA aHOJE 00pa30BaIoch 5,6 1 ra3a, N3MEPEHHOTO MPH HOPMAJBHBIX
ycnoBusax. CKOIbKO HUHKA BBIJETUIIOCH 32 TO K€ BpeMs Ha kKatojie? COCTaBUTh CXEMY AJIEKTPOJIM3a Ha MJIATHHOBBIX AJIEKTpOIaX.
261. YT0 Takoe TUCIIEPCHBIC CHCTEMBI? B WeM pasimyme MeXIy MOHO- M IOJUIUCIICPCHBIMHU, CBOOOI-HO- H
CBSI3HOANCTIEPCHBIMU cucTeMaMi? K KakiM AHCIIepCHBIM CHCTEMaM OTHOCHTCS ITo4Ba?

262. Uro Takoe ancopbuus? Kak u3MeHHTCS afcOpOIMOHHAsA CIIOCOOHOCTD BEMIECTB MPHU APOOICHUN KyOMYEeCKHX YacCTHI] C

JUTHHOM pebpa 5 MKM /10 yacTul| ¢ AyuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PaCYeTOM CyMMapHOM MOBEPXHOCTH 1 cMm3
BEII[ECTBA.

263. PactBop (3015) KOMUTOMAHON KaM¢opsl B 1 cMm3 comepxut 2¢108 rmobyn storo Bemectsa. [IpuHN-Mas quaMeTp riao0yisl
paBHbIM 10-6 MM, TOJCUUTATH OOIIYIO MOBEPXHOCTH AUCIIEPIUPOBAHHOTO Be-1eCTBa B 1 J1 307151.

264. Yem paznugarorcs 3016 U reib? Bo3moskeH iam nepexop U3 301 B reib ¥ 00paTtHO? OTBET HOA-TBEPIUTH MPUMEpPaMHU.
265. Uro Takoe koutouasl? B yem mpuumHa Koaryisiiuu KOJUIOUAOB?

266. Uro takoe mentuzanus koutonnos? Kak ruapoxcua sxenesa (I1I) MokHO mepeBecTH U3 Koaryista B 30Jb M U3 3015 B
KOAryJssiT?

267. Hanmcats GopMyiy KOJUIOWIHON MHIEIUIBI, 00pa3yIoIeicsl PH B3aUMOJICHCTBUU CHJIBHO pa3-0aBJICHHBIX PACTBOPOB
AgNO3 u KCI mpu mvebomsimom m30sITke KCI. YKa3ats noHsl, 00pasyroniye JBOHHO MIeKTPUIECKUH CIIOMH.

268. Hanwucats popMyiny KomouaHOH MHLENIBI, oOpa3yloieiicss Mpu B3aUMOJIEHCTBUU CUJIBHO pa3-0aBIeHHBIX PACTBOPOB

AgNO3 u KCI nipu HeGonbiiom u3obiTke AgNO3. Yka3aTh HOHBI, 00pa3yole aacopOIMOHHYIO YacTh JBOHHOTO AJICKTPHUYECKOTO
CIIOA.

2609. Hamnucats opmyity KOJUIOMIHOM MHUIIEIIIBI, 00pa3yromeiics IpH B3aNMOJCHCTBUU CIIIBHO pa3-0aBIEHHBIX pPacTBOPOB
Na2SiO3 u HCI npu rHe6omabmom u3dbiTke Na2SiO3. YkazaTh HOHBI, 00pa3yro-1ie: a) MOTEHIMAIONPEACISIONINN CI0H; 0)
JIBOMHOMN 3JIEKTPUYECKUNA CIIOH.

270. Hammcats opmyIry KOJUTOMIHOM MHUIIEIIIBI, 00pa3yromieiics IpH B3aNMOCHCTBUN CIJIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2Si03 u HCI npu ne6onbmom uzdsiTke HCl. Ykazats nonsl, o0pasyronue qudQy3Hyro 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.




271. Uro BsI 3HaeTe 0 xoarymupyromemM aeiictsun »nekrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Gosbliee BO3EHCTBHE Ha KOAryJsiiuio koyuton108? OTBET MOTUBHPOBATb.

272. UYro Takoe mopor xoarymsnun? Kak on Oyner m3mensarscs B psaxy coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATE.
273. Kak M0xHO cTaOMIM3HpoBaTh AUCIEpCHBIE cucTeMbl? UTto Takoe crabmmm3arop? Kakwe Buas! crabmin3anuu
JMCIIEPCHBIX cucteM Bol 3HaeTe? UTo Takoe 3alMTHBIE KOJUIOUIBI M B YeM MEXaHU3M X AeicTBus?

274. Yro npowusoiinet, ecnu k 30110 Fe(OH)3 npmiute pactBop Na2SO4? M3MeHuTCs U pe3ynbTar, eciid K 30J10
MpeIBapUTEIBHO T00aBUTE pacTBOp KpaxMasa? OTBET MOTHBHPOBATE.

275. B nBe xon0s! ¢ 30mem MnO2 mpununu ciemyrone pacTBopsl: B mepyto NaCl, Bo BTopyro — cHa-4ana pacTBOp MbLIA, a
3areM NaCl. Yto npowusoiineT B kKaxxa0i koyoe? OTBET MOTHBHPOBATH.

276. Urto mpou3ouaeT Mpu CIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabmmmsarop — KCl) u Fe(OH)3 (crabummsarop —
FeCl3)? OtBet moaTBEepAUTH (POPMYITaMH KOJIOMTHBIX MUIIEI.

277. Uro mpou30HaeT Npu CIMBAHUHU KOJUIOMIHBIX pacTBopoB H2S103 (crabummzarop — Na2SiO3) u Fe(OH)3 (crabunmuzaTop
— FeCl13)? OtBeT moaTBepAUTh GOPMYJIaMHU KOJUTOMIHBIX MHUIICILIT.

278. OT 4ero 3aBUCHT aAcopOIHs Ta30B M MapoB HA ITOBEPXHOCTH TBEPABIX Ten? UTo Takoe rmapo-(GHUIbHBIE W THAPOYOOHBIE
aacopOentr? Ha3BaTh BakHeHIIne ajcOPOSHTEI.

279. OTtinuue pacTBOPOB OT JUCHEPCHBIX cucTeM. McTuHHBIE U KosutonaHble pacTBopbl. Moxer s NaCl oOpa3oBbiBaTh
WCTHUHHBIC M KOJUIOMIHBIC PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro Takoe copbumsa? Xemocopbrua? Hammcars ypaBHEHHS XeMOCOPOIIMOHHEIX mporieccoB no-romennss CO2 Bonoit u
OKCHJIOM KaJIbLIUSI, & TAKOKE TIOTVIOIICHHUS] aMMHaKa BOJIOH.

281. VYKakUTE, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS MOJM3THIIECH MO MPOUCXOXKICHHUIO, XUMHYECKOH HpHpoze, Gopme

MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4eHUS IOJIUATUICHA, YKAXKUTE MOHOMEDP U METOJ
HOTy4YeHHUS oauMepa. MoxKeT a1 HONU3TUIICH UMeTh aTakTudeckoe cTpoerne? OTBeT MotuBHpyiite. Kak ucnoms3yercs
nonudITUIEH?

282. VYkaxknuTe, K KaKOMY BHIY ITOJFMEPOB OTHOCHTCS HOJUCTHPOI IO TMPOUCXOKACHHIIO, XUMUYECKOH Tpupoze, hopme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuioo. Hanumure ypaBHeHNe NOIY4YEeHUS IOJIIMCTUPOIA, YKAXKATE MOHOMED U METOJ
nonyueHus noauMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperylspHoe — umeeT noauctupon? Oteetr MoTHBUpYHTe. Kak
UCTIONIb3YeTCs MOTUCTUPOT?

283. VYxkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS MOJHXJIOPBHHIII MO IPOMCXOXKACHHUIO, XMMHUE-CKOIl mpupose, Gpopme
MAaKpOMOJIEKYJI, IO OTHOIICHHUIO K HarpeBaHuio. HamumuTe ypaBHEHUE MOTy-YeHUs MOTUXIOPBIHIINIA, YKAXKUTE MOHOMED U METOA
nonyudeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH U30TAKTUUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MotuBupyiire. Kak ucnoinp-3yercst noiuxjaopBuHmI?

284. VkaxxuTe, K KAKOMY BUY [IOJUMEPOB OTHOCUTCS MOIMMETHIIAKPUWIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH MPUPOE,
(hopMe MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummire ypaBHeHHE MOTyYeHUs OTMMETUIAKpUIIATa, YKaKUTE MOHOMED
U METOJ MoTy4yeHus noiaumepa. Kakoe cTpoeHne — cTepeoperyspHoe UM HEPETYIIIPHOE — UMEET 3TOT noaumep? OTBeT
MotuBupyiire. Kak ucnonesyercs nonuMeTuIaKpuiaT?

285. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTHAKPHIOHHTPUI 1O IPOUCXOXKICHHUIO, XU-MHUECKON MpUpPOJIE,
(hopMe MakpOMOJIEKyJ1, 0 OTHOLIEHHIO K HarpeBaHuIo. Hanummmre ypaBHEHHE MOIyYeHUS NOJIMAKPHIOHUTPHIIA, YKAXKHTE MOHOMED
¥ METOJI IOJTy4eHus rmoiuMepa. K kakuM monu-mepaM — KapOOIeITHBIM I TETEPOLICTTHBIM — OTHOCHTCS TTOJTHAKPYIIOHUTPHI?
OtBet MoTuBHpy#Te. Kak ucnonap3yercs NolIuakpuIOHUTpun?

286. VYKakuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS OyTaJUEHOBBIN KayyyK IO MPOUCXOXKIECHHUIO, XUMUYECKOH MPHUPOJE,
(hopme MaKpOMOJIEKyYJ1, 10 OTHOLICHHIO K HarpeBaHno. Hanuimmnre ypaBHeHHE MOTydeHUsI OyTaliEHOBOTO KaydyKa, YKa)KUTE
MOHOMEp M METOJI MOIydeHHs rmoaumMepa. VimeeT mu 3ToT mommmMep Imc- 1 Tpanc-¢popMer? Oteet MoTHBHpYHTE. Kak ucmonb3yercs
OyTamueHOBBI Kaydyk?

287. VkaxuTe, K KAKOMY BHIY NOJHMMEPOB OTHOCHUTCS OyTaaUeH-CTUPONBHBIA KaydyK MO MPOUCXO¥K-ACHUI0, XUMHUYECKON
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHMI0. HanmmuTe ypaBHEHNE MTOTy4YeHHs Oy TaAneH-CTHPOIHHOTO
KaydyKa, yKa)KUT€ MOHOMEPBI M METOJ TOJTydeHus moauMepa. K kakuM rmommMepam — aTaKTHIeCKUM HITH M30TAKTHIECKAM —
oTHOcHUTCS 3TOT nosumep? OTBeT MoTHBUpY#TE. Kak ncnonb3yercs OyTaaueH-CTUPOIbHBIN KaydyK?

288. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS OyTaJNECH-HUTPUIBHBIN KaydyK IO HPOHCXOXK-ICHUIO, XUMHYECKON
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHo. HanmmmTe ypaBHEHNE MTOTy4eHUS OyTaaneH-HUTPIIIEHOTO
KaydyKa, yKa)KUTE MOHOMEPBL U METO/, [10JIy4eHHs noauMepa. Kakoe ctpoeHue — crepeoperyiipHOe WK HEPETYIISIPHOE — UMEET
stot noaumep? OtBer MoTHBHpYIiiTe. Kak ncromnb3yercs OyTaaueH-HUTPUIBHBIA KaydyK?

2809. VYkaxknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS (heHOI(POPMAIIBAETHIHAS CMOJIA IO TPOUCXOXK-ICHUI0, XUMHYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHuo. Hanmmure ypaBHeHNE TOIy49eHHs (heHOI(POPMaTbACTHIHON
CMOJIBL, YKa)KUTE MOHOMEPHI U METOJ], oTy4eHHs nonumepa. K kakum nonumepam — kKapOOLETTHBIM UIIH TeTEePOLETHBIM —
otHocutcs 3ToT noimumep? OtBeT MoTuBHpYHTE. Kak ucnonesyercs penondopmansaeruanas cMomna?

290. YxkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS MOJIHMITHICHTEpe(PTANIAT M0 IMPOUCXOKACHIIO, XUMUIECKOH TIPHPOJE,
(hopMe MaKpOMOJIEKyJ, TI0 OTHOIICHHIO K HarpeBaHuio. Hamummire ypaBHeHHE OTydeHUs HONUITUNIECHTepedTaNaTa, YKaKITE
MOHOMEpBI U METOJ] OTy4eHHs nonumepa. Mimeer 1 3ToT nonumep 1uc- U Tpanc-popmsl? OTBeT MoTHBUpYHTE. Kak
UCIIONB3YeTCs MoNUITHIeHTepedTanaT?

291. YxkaxuTe, K KAKOMY BHJIY IOJIIMEPOB OTHOCHTCSI HEHJIOH MO NMPOMCXOXKACHHIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, [I0 OTHOILIECHUIO K HarpeBaHHt0. HamumuTe ypaBHeHUE MOTy4eHUs HEIIIOHA, YKaKUTE MOHOMED U METOJ
nosrydeHus noianmepa. K kakum nonruMepam — KapOOLIEITHBIM WIIM F€TEPOLETTHBIM — OTHOCHTCS 3TOT nosumMep? OTser
Motusupyire. Kak ucrnonssyercss HelnoH?

292. VYkaxure, K KAKOMY BHIY IOJHUMEPOB OTHOCHTCS MOIUTETPA(TOPITUIECH IO IMPOUCXOKACHHIO, XUMUIECKOH MPHPOJE,
(hopMe MakpOMOJIEKyJ1, 10 OTHOLIEHMIO K HarpeBaHuIo. Hanuimre ypaBHeHNE MOIyYeHUs HOJIUTETPadTOPITHICHA, YKAKHUTE
MOHOMEp U METOJ NOIy4eHUs nosumepa. MoXeT J11 3TOT OJIMMEP UMETh aTakTuueckoe crpoeHue? OtBeT MoTuBUpYyiiTe. Kak
HCTIONB3YeTCS TTOUTETPaGpTOPITIIICH?

293. VkaxuTe, K KAKOMY BHIY NOJIMMEPOB OTHOCHUTCS HMOJMMETHIMETaKpPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKON MPUPOJE,




(hopMe MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHu0. Hamummire ypaBHeHHE MOMTy4YeHUs TOTUMETHIMETaKpHUIIaTa, yKaKUTe
MOHOMEp U METOJI MoTy4eHus noauMepa. K kakiuM nonumepam — aTaKTHYECKUM HITH U30TAKTHUECKUM — OTHOCHUTCS 3TOT MonuMep?
OtBet MoTuBHpy#Te. Kak ncrnonp3yercs moJMMeTHIMETaKpuiIaT?

294. VYxaxure, K KAKOMY BHJIY IOJIMMEPOB OTHOCHUTCS MOJMBUHMIIAIETAT MO IPOUCXOXKACHHUIO, XUMHU-9eCKOil mpupose, Gopme
MaKpOMOJIEKYJI, [T0 OTHOILICHUIO K HarpeBaHUI0. HamumuTe ypaBHEHUE MO-ITyYeHUs TOTUBUHMIAIETATa, YKaKUTE MOHOMED U

METO/]] oIy4eHus nonumepa. Kaxkoe crpoeHne — cTepeoperyisipHOe WK HEPETyIsIpHOE — UMeET 3TOT nonumep? OTBeT
MotuBupyire. Kak ucnonssy-ercs noJuBUHUAIALETAT?

295. Yxaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS KallpoH II0 MPOUCXOXKICHUIO, XUMUYECKOH mpupoze, Gopme
MAaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHH10. KakuMu MeTogaMu MOXKHO HONYy4YUTh KanpoH? HanumuTe ypaBHEHUs MOTy4eHHs
3TOTO TIOJIMMEpa, YKKATE MOHOMEPHI. K KakuM ImosmMepam — KapOOIeTHBIM FITH TeTePOIICTTHRIM — OTHOCHTCS KarpoH?

296. Yxkaxure, K KAKOMY BHIY IOJIIMEPOB OTHOCHUTCS PE3HMHA MO MPOMCXOXKACHHUIO, XUMUUECKOH MpH-pofe, Gopme
MAaKpOMOJIEKYJI, IO OTHOILIEHUIO K HArPEBAHUIO. Y KAXKHUTE MOHOMED M METOJI MOTy4eHHs pe3uHbl. UeM pe3rHa oTaudyaercs oT
300oHuTa? Kak NCronb3yoTes pe3uHa u 300HUT?

297. Kaxue pazHOBUAHOCTH monmu3oIpeHa cymecTByoT? K kakum BUAaM MOJMMEPOB OHM OTHOCSTCS 1O MPOHCXOXKACHHUIO,
(hopme MaKpOMOJIEKyJ, TI0 OTHOILICHHIO K HarpeBaHuio? Hamummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH IOJIMH30IPEHA,
yKaxXuTe MoHOMepbl. Kak ucrosnp3yeTcs Moluu30-mpeH?

298. Uro takoe nonvamuaHble cMoibl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHUTE, K KAKOMY BUIY
MOJIMMEPOB OHHU OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKON TIPUpoe, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLIEHHUIO K HaTPEeBaHUIO.
HanumuTe ypaBHEHUS MOTy4eHUs TOJHAMUAHBIX CMOJ, YKOKHUTE MOHOMEpBL. Kak HCHONB3yIOTCS MOIHAaMUIHbBIE CMOIIBI?

299. Kakue Bunpl kayuyka cymecTBytoT? K kakoMy BHIy NMOJMMEPOB OHH OTHOCSTCS IO HMPOUCXOXKAE-HUIO, XUMHUYECKON
npupoze, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHWio? Hanmmmre ypaBHEeHNSI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaKHTE
MoOHOMepHI. Kak HCTIONB3YIOTCS 3TH MOTHMEPHI?

300. INepeuncaure kapOOLENHbIE MONUMEPDI, OITYyYEHHBIE METOJIOM MOJMMEPU3ALINY, HE COAEPKAIINE B OCHOBHOM Iemu
KpaTHbIX cBsi3ei. HanummuTe ypaBHEHHS UX MOJIy4eHUs, YKa)KUTE MOHOMEpHI. Kakue U3 3THX MoJMMepoB MOTYT UMETh
aTakTuyeckoe ctpoeHre? OTBET MOTUBUPYHTE.

301. Uro takoe pH-ungukaropsl? Kakue nnaukatopsl Bel 3Haete? IIpucyTcTBHE KaKuX HOHOB B Pac-TBOPE MOKHO
0OHAPYXUTPH IIPH TOMOIIY HHANKaTOopoB? [TpuBecTH mpuUMepEI.
302. B msaTh poOupok, copepkamux pacTBOpbl ximopunos Harpus, meau (I1), 6apus, amomunaus u xe-ie3a (I11), modaswmmu

pactBop KOH. Yka3ars B Kakix UMEHHO IPOOUPKAX HAXOIATCSA PACTBOPHI ITHX COJIEH, eciu B 1-if mpoOupke BBIMAT 0CagoK 6e1oro
1[BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-ii u 3-if ocajika He 00pa3oBaock. [Ipy MOMOIIK KAKOTO peareHTa MOKHO
OIIPEIEIUTE COCTAB CO-IEPIKUMOTO 2-1 U 3-if mpoOupok? OTBET MOATBEPIUTH YPaBHEHUSIMU PEAKIUi B MOJIEKYIISIPHOW 1 HOHHO-
MOJIEKYISIpHOH (opme.

303. B nate nmpoOupok, copepKalux pacTBOPHI XJIOPUIOB Kajdus, aMMOHUS, MarHus, xene3a (II) n xanpuus, no6aBuin
pactBop NaOH. Yka3arh B KaknX HMEHHO IIPOOUPKaX HaXOJSTCSI JaHHBIC COJIH, €CIHU B 1-1 MpOOHUpPKE BBIIAI OCAOK 3€JICHOBATOTO
I[BeTa, BO 2-if 1 4-if — Gernoro 1BeTa, mpuaeM Bo 2-if OH pacTBOPHIICS IIPH pa30aBIeHUH BOJOMH, a B 3-if U 5-if mpoOupkax ocasika He
obpa3zoBanock. Kak MOXHO ONpeenTh COCTaB PAacTBOPOB B 3-if u 5-1 npobupkax? OTBET MOATBEPAUTH YPaBHEHHSIMH PEaKIUil B
MOJICKYJISIPHON U HOHHO-MOJICKYJIAPHOH (hopMe.

304. VYkazaTh Ba XUMHYECKAX PEaKTHBa, IPH MOMOIIN KOTOPBIX MOKHO PA3IMYUTh PACTBOPHI XJIOPH-IIOB MarHus, KaJIbIHI U
6apus. Hammmcats B MOJIEKYIIAPHOH M HOHHO-MOJIEKYJISIPHOH (hopMe ypaBHE-HUS PEaKIHii, MPOTEKAIOMNX MEXIY STHMH PEaKTHBaMU
U KaKIOU U3 COJICH.

305. ITpy moMomy KakuxX XUMHYECKHX PEAKTUBOB MOXKHO Pa3JIMUHUTh CICAYIOLIME COCIMHECHUsI HATPHs: KapOOHAT, XJIOpH,
cynbdat, pocdar u THIPOKCHT HATpHsL. HammcaTs ypaBHEHNS peaknii B MOJIEKYJIIPHOH M HOHHO-MOJIEKYISIPHOH (opMe.
306. ITpu moMoIM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OMPEAENIUTh, B KAKOH M3 ISATH MPOOHPOK HAXOIATCSA PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hamucath ypaBHEHHsI PEaKI{ii B MOJIEKYJIAPHOW U HOHHO-MOJIEKYJIIPHOH (opMe U yKa3aTh
I[BET OCAJIKOB.

307. Hammcars xumudeckue (GopMyInbl BemecTB, HAXOMAIMUXCA B 3-X Koimbax, ecid: 1) pacTBOPHI OKPAIIMBAIOT ILTAMS
TOPEJIKU B (PHOJIETOBBIN 1BET; 2) Mpy npuiuBaHuu pactBopa AgNO3 B oOpasuax u3 1-i u 3-i Konb BbIIaT TBOPOKUCTHIN 0CaJOK
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnerann H2SO4 B obpasiie u3 3-i KOJIOBI POU3OIILIO
OypHOe BEIZIENICHNE Ta3000-pa3HOTO BEIECTBA, KOTOPOE BBI3BaJIO MoMyTHeHHE pacTBopa Ca(OH)2. OTBeT moaTBEpaANTh YpaBHE-
HHUSIMH COOTBETCTBYIOIINX PEAKIMIT B MOJIEKYJIIPHOH I HOHHO-MOJIEKYIAPHOH opMme.

308. [Tpu momoIM KakuX KayeCTBEHHBIX PEAKIMil MOXKHO pa3inuuTh 2 MUHepaibHbIX ynoopenus (NH4)2SO4 u KCI1? Orser
MOATBEPANTH YPAaBHEHUSIMH COOTBETCTBYIOIINX PEAKIMH B MOJICKYIIPHOH W HOHHO-MOJICKYJIIPHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hammcars xumudeckue (GopMyInsl BemecTB, HAXOMAMMXCA B 3-X Kojbax, eciad: 1) pacTBOp OKpa-IIMBAeT ILTaMs TOPEIKI

B (noseToBblil LBeT (00pa3ubl u3 koa0 1-if u 2-it) u xenteiit (0Opasen u3 3-it konobl); 2) npu npuauBanuu pactsopa AgNO3 B
o0pasiie 3 koytobl No2 BhINai TBOPOKHUCTBIA 0CaJ0K Oeoro 1Bera; 3) nmpu A06aBneHun pactBopa BaCl2 B o6pasnax u3 1-i u 3-i
KOJIO BEIMaaeT Oenblit ocanok; 4) mpu nodasiennn H2SO4 m3menennit He mpoucxoaut. OTBET MOATBEPAUTE YPAaBHEHISIMHI
COOTBETCTBYIOIUX PEeakUuil B MOJICKYIISIPHON M HOHHO-MOJIEKYJIIPHOH (opme.

310. Kax npu momMoiny BoJbI U a30THOW KHCIIOTHI PACIO3HATH YETHIPE MOPOIIKA — COMy, Mel, cyibdaTt HaTpus u rurc? OTBeT
MOATBEPANTH YPAaBHEHUSMH PEAKIUH B MOJICKYJIIPHOI N HOHHO-MOJIEKYIISIpHOH (hopme.
311. B ueThIpex makeTax COAEPXKATCS CISTYIONIME BEIIECTBA: CyNIb(aT amOMUHNS, HUTPAT Oaphs, XIOPUI aMMOHUS, CYJIbGHUT

Hatpusl. Vcrnomb3ys pacTBOP TMAPOKCHA KaIUsl U OTKPBITHINA UM CYJIb(AT AIIOMUHNS, OOHAPYKUTh BCE OCTAIbHbIE BEIIECTRA.

OTBeT NOATBEPAUTH YPaBHEHUSIMH PEaKLHil B MOJIEKYJIIPHOH 1 HOHHO-MOJIEKYIISIpPHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO pasnuunts: a) cynboatsl xenesa (II) u (III); 6) HuTpaT M HUTPHUT
kanua? OTBEeT HOATBEPAUTH YPABHEHUSIMH BO3MOXHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.

313. Kax npu nomomun auxpomara kamust K2Cr207 mMoxHO paznuuuth: a) cynbdarsl xene3a (II) u (II1); 6) HuTpaT u HUTpUT
kanmsa? OTBET MOATBEPANTH YPABHEHUSIMH BOSMOXHBIX OKHCIHTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.

314. B Tpex OaHkax 03 STHKETOK HAXOMATCS CIETYIOIINE BEIecTBa: Cynb(aT HaTpus, Cyab(uT HaTpus, Cynb(UA HATPHUSL.
Kak, nmest B cBoeM pacnopspKeHUH JMIIL OWH peakTuB (Kakoil?), y3HaTh, TA€ Kakas coib HaxonauTcs? Hamucats ypaBHEHUs!




peaKuu MeXIy PEeaKTHBOM H KaXIOH U3 cojelf B MONEKYIAPHOH 1 HOHHO-MOJEKYISIPHOH opme.

315. Kax npu nmomoiy ruipokcuia HaTpusi, HUTpaTa cepebpa U xyiopuaa Oapus ONpenenuThb, Kakoe U3 yao0peHuii — cyibgar
AMMOHUS, HUTPAT HATPHs, XJIOPUA aMMOHUS — IIPEACTaBIsIeT co00i necmemye-Mulii oopasert yrooperus? OTBeT MOsCHUTD
YpaBHEHHSAMH peakuuil B MOJICKYJIIPHON M HOHHO-MOJICKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 0OPAa30BABIINXCS OCAIKOB.

316. Kak nmpu momomm ruipokcuia HaTpusi, HUTpaTa cepedpa U kapOoHaTa HATPHUs ONpPEIeTUTh, Kakoe U3 YAOOpeHUH —
HUTpAT KIblus, pochaT aMMOHUSI, XJIOPHUJL KaJIMs — IIPECTABISIET CO00MH uccieaye-Mplii oopaser ynoopenus? OTBET MOSICHUTD
YpaBHEHMAMH Peakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHeM I[BeTa 00Pa30BABIINXCS OCAIKOB.

317. Kak npu momomy ruipokcua HaTpus, HUTpaTa cepedpa U CONSTHOM KHUCIOTHI ONpeaelHTh, Kakoe U3 yJoOpeHui —
HHUTpaT aMMOHUSI, KapOoHaT Kanust, pocdar Kamus — npeacTaBisier codoii oopasen ynodpenust? OTBET MOSCHUTh yPaBHEHUSAMH
peaxiuii B MOJIEKYIIPHON U HOHHO-MOJIEKYIISIPHOH (hop-Me ¢ yKa3aHHEM L[BETa 00PA30BABILIXCS OCAIKOB.

318. ITpu moMoImy KakWX KadeCTBEHHBIX PEaKIM MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hanmcates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIHMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJIIpHOH (hopme.
319. HasBaTb HauboJiee BaXKHBIE COJIH JKEJe3a M yKa3aTh MX IPaKTH4ecKoe 3HadeHue. [Ipy moMoIy Kakux peakiuil MOXHO

00HapyXuTh TprcyTcTBHE HOHOB kene3a (II) u (III) B pactBope? OTBET MOA-TBEPANTH YPaBHEHUAMH PEAKINI B MOJICKYJIIPHOH 1
HMOHHO-MOJIEKYIAPHOH opMme.

320. [Ipu oMol KaKUX KAa4eCTBEHHBIX PEaKIMi MOXKHO MOATBEPAUTh cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Harmcats ypaBHEHHS COOTBETCTBYIOIIUX PEAKIIMHA B MOJICKYJISIPHOM M HOHHO-MOJIEKYJIIpHOIT hopme.

Bormpock! 1)1t IpOBEICHUS IPOMEXKYTOUHOH arTecTauu B popme sx3amena (MK):

1. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXPaHCHHS MAacChl M DHEPTHH, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOILIEHH, 3aKOH SKBHBAJIEHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH OOBbEMHBIX OTHOLICHUH, 3aKOH ABOTaJIpo U €ro cieICTBHs. MeTobl olpeaeneHus
MOJICKYJIIPHBIX MacC ra3os.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema /I.M1. Menneneea. Ilepuonsl, rpynnsl U NOA-TPYIIIBI NEPUOIUUECKOM
cucteMbl. CBSI3b CTPOEHUS aTOMA C MOJIOKEHUEM JIEMEHTOB B IEPHOANYECKON CHCTEME.

4. Crpoenue atoma. [loctynatel bopa.

5. KBaHTOBBIC YHCa, NX (PU3HMYSCKUN CMBICIT.

6. OnekTpoHHAas OpOUTaNb U «KBaHTOBas suekka». [Ipuarmun Ilaymm. [Tpasuno Xysnga.

7. CewmeiicTBa s-, p-, d- u f- DIeMEHTOB B MEPUOJUUECKON CHCTEME DIIEMEHTOB. DJIEKTPOHHBIE (POP-MYJBI 2JIE€MEHTOB.
8. 3aBUCHMOCTH CBOICTB aTOMOB OT CTPOCHHS HX JJICKTPOHHBIX 000J0YEK. DHEpPIusl HOHU3ALUHN U CPOJICTBO aTOMa K
JIEKTPOHY.

9. Tunbel XMMUYECKOH CBSI3U, UX OCOOCHHOCTH.

10. XuMuueckas cBs3b U €€ OCHOBHBIE XapaKTEPHUCTUKHU.

11. KoBanentHas xuMuyeckas CBs3b, €€ pa3HOBUIAHOCTH. MeTOl BAJICHTHBIX CBSI3EH.

12. Crioco0b1 00pa30BaHusI KOBaJCHTHOH XMMHUYECKOH CBSI3H.

13. I'ubpuanzanusi aTOMHBIX 9JEKTPOHHBIX opOuTaneil u e€ BUABI.

14. [onspHOCTH XMMUYECKON CBSI3U. DJIEKTPUYECKUH MOMEHT AMIIONS MOJIEKYJIbI.

15. Wonnas cBs3p, €€ ocobennoctu. CTerneHh HOHHOCTH CBSI3H.

16. Bopoponnas cBsi3b, €€ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

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

18. BHyTpeHHsIs SHEeprus W SHTANBNHA. DHepreTHdeckue d(PPEKThl XUMHUECKUX MTPOIIECCOB.

19. Maxkpo- ¥ MUKPOCOCTOSIHME BellecTBa. BeposSTHOCTh COCTOAHUS CUCTEMBI U SHTPOIUS.

20. HanpaBneHHOCTh caMOIIPOU3BOJIBLHOTO MPOTEKAHUSI XUMHUYECKUX peakuuid. Jueprus [mbd6ca.

21. Xumnueckass KuHeTuKa. CKOPOCTh XMMUYECKUX peakLuii B TOMOTEHHOW U T€TEpOreHHON CUCTE-MeE.

22. BnusHue npuposl pearupyromux BEIIECTB U TEMIIEPATYPhl HA CKOPOCTb XUMHUYECKOH PEAKIUU.

23. BiusHue xaTaiu3aTopa Ha CKOPOCTb XUMHUYECKOH peakuuu. MexaHu3M JeMCTBUS KaTalu3aTopa.

24, O6parrMblie U HEOOpAaTUMbIE XUMUYECKHE PEAKIUU. XUMHYECKOe paBHOBECHE.

25. Cwmemenue xumuueckoro pasHoBecusi. [Ipuniun Jle larense.

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

27. AHOMaJbHbIE CBOWCTBA BOJBI, UX MPUYMHA U POJb B MPUPOAE.

28. PactBopsl. ['maparnas Teopus J.1. Menaeneesa. Ternossie 3 dekTsl pacTBOpeHUSI.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSIX.

30. PacTBOpuMOCTb ra3oB B JKHUIKOCTSX.

31. KoHueHTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, 0OCMOTHYECKOE JaBJIeHHe pacTBOpoB. 3akoH BanT — ['odda 11t pacTBOPOB HEINEKTPOIH-TOB M AIEKTPOIHTOB.
33. IloHnxeHue naBiieHMs HACBILIEHHOIO Mapa PacTBOPUTEN Hal pacTBOpPOM. 3akoH Payns mist pac-TBOPOB HEINIEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34, [oBblIeHNE TEMIIEpaTyphl KMIIEHUsI pacTBOPOB. 3akOH Payis aist pacTBOPOB HEDJIEKTPOIUTOB U AIIEKTPOJIUTOB.
35. INoHnxeHue Temneparypbl KpUCTAJUIN3aLUKY pacTBOpa. 3akoH Payiis 11 pacTBOPOB HERNIEKTPO-JIIUTOB U 3JIEKTPOIHUTOB.
36. Teopus 31€KTPOIUTUUECKON TUCCOLMALUY.

37. ITpumenumocTsb 3akoHOB Bant — I'odda u Payns k pacTBopam 371€KTPOJUTOB.

38. CrnaOble 3NEKTPOJIMTHI, UX AUCCONMAIHA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CusbHBIE IEKTPOIUTHL, UX AUCCOLUAys. AKTUBHOCTb MOHOB.

40. Peakuny moHHOTO OOMEHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.




41. DNEeKTPONUTHYECKAsT AUCCOUHUANNs BOAbl. HelHTpaibHble, KUCIBIE U IIENIOYHBIE PACTBOPHL.

42. Bonopoausrit nokazarens. llkana pH, metons! onpenenenust pH.

43. I'maponus, ero KoNIM4eCTBEHHbIE XapaKTEPUCTHKU. 3aBUCHMMOCTb T'MAPOJIM3a OT KOHLEHTPALUU U TeMIEepaTyphbl pacTBOpa.
44. I'unponus conei 1 ero BUABI (Ha MpUMeEpe YPaBHEHUH THUAPOIN3a COOTBETCTBYIOIIUX COJICH).

45. JucnepcHble cUCTEMBI, X KIacCHU(UKalMs MO arperaTHOMY COCTOSIHUIO (a3.

46. JlucrepcHble CHCTEMBI, UX KIaCCH(UKALMS 110 CTENICHN JUCIEPCHOCTH. CBOOOHO- M CBS3HOIMC-TICPCHBIC CHCTEMBI.
47. YcTOHYMBOCTh UCHEPCHBIX cHCTeM. DaKTOPhl CTaOMIM3aNH AUCTIEPCHBIX CHCTEM.

48. CopOuust 1 e€ BUIBL.

49. Komnounnsie pactBopbl. CTpoeHUE KOJIOUTHOW MUIICIUIBI.

50. Koarynmsamnus KoJUTOMIHBIX pacTBOPOB M (haKTOPHI, € BRI3BIBAIOIIHE.

51. Tunel OKUCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxuuu oxucnenus. Bakneiine BocCTaHOBUTEH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENN.

54. OKHCIUTENBHO-BOCCTAHOBUTENIbHASL IBOMCTBEHHOCTD.

55. DIEeKTPOXUMUYECKUE CHUCTEMBI. DIEKTPOAHBIC TMOTEHIMANIBI U PAI HANPSHKEHUH METalIoB.

56. Kopposust meTaiioB u ee BUIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

58. INonsTne xumudeckoil uneHTuuKanuy. KadecTBeHHbIE pPEaKii Ha MOHHI.

59. CocraBieHre ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMH, PeakiMid HOHHOTO OOMeHa, THIPOJIN3a COJeH.

6.2. TeMbl nUCbMEHHBIX padoT

KonTtponsHas padoTta cTyZeHTOB 3a09HOH (HhOPMEI 00y IEHIS

KontponsHas pabora Ha TeMy «XUMHUYECKHE pacdeTs. Llenbio BBITOTHEHUS] KOHTPOIBHOH paboTHI SIBISIETCS 3aKpeTIeHue
TEOPETUYECKHUX 3HAHUIL, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyIEHTOB, TO3BOJISIOIIUX OCBOUTH CHELUAIbHbIE Pa3/AEIbl
JUCLUIUIMHBL.

Beinonnsercs KP cTyaeHTOM HHIUBUYaIbHO MO PyKOBOJACTBOM IIPENOAABATEN] BO BHEAY IUTOPHOE BPEMSI, CAMOCTOSITENIBHO.
Cpok cauu 3aKOHYEHHOM paboThl Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTcs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU YKa3aHHBIX
3amevaHui, pabora 3ammiaercs. [Ipu nonoxuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM padoTe Ha THTYJIEHOM JINCTE PaOOTHI
CTaBUTCA - "3a4TeHO".

6.3. Ilpouenypa oueHnBaHus

B Teuenne cemectpa npoBoasaTes 2 npomexyTodnsix koHTpoist (ITK1, ITK2), coctosmmx 13 BOIPOCOB U 3aj1ad, [0 IPOHAEHHOMY
TEOPETUYECKOMY MaTepUaly JeKUUH U NPAKTUUECKUX 3aHATHI.

Mo puctmnmHe Xumus GopMaMu TEKyIIEro KOHTPOJIS SBIISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3aaa4 1o npeICcTaBICHHbIM BapuaHTaM 3a1aHuil.

TKS - Bemonuenue PI'P.

6.4. Hepeqem, BU/I0B OLH€HOYHBIX CPEACTB

PacuerHo-rpaduueckas padora.

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

7.1. Pekomenyemas qutepatypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBO, ros
JI1.1 | CysopoB A. B., OOmas XuMust: y4eOHHUK Cankr-IlerepOypr: Xumusaar,
Huxonsckuii A. b. 2020,

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

7.1.2. Jlono/iIHUTEIbHAS JIUTEPATypa

ABTOpBI, COCTaBUTENHN 3ariaBue WznarenscTBO, ros
JI2.1 | dpoBoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs CTYyICHTOB BCEX Hosouepkacck, 2018,
[anamrosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.2 | Amapues A. 1., Xumus : cOOpHUK 3a7a4 U YIPaKHEHUH: yIeOHO-METOINIECKOe HoBocubupck:
KazaxoBa A. A. nocobue HoBocubupckuit
roCy1apCTBEHHBII
TEXHUYECKUH YHUBEPCUTET,
2019,

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

7.1.3. MeTonnueckue pa3padoTku

ABTOpLI, COCTaBUTCIIN 3arnaBue I/ISZ[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI3.1 [HoBoYepk. HHX.- XuMus: METOA. YKa3aHHS MO U3y4. Kypca H BBII. KOHTP. paboThI Hosouepxkacck, 2022,
MEJTHOp. UH-T JUI CTYA. 3204. (popMbl 00yy. Hanpasi. "'uapomenuopanus”, http://biblio.dongau.ru/MegaPr
Jouckoit TAY ; coct.: | "Crpoutenbctso”, "TIpupomnoo0ycTponcTBO U oNIMI/UserEntry?
0.10. [Mlamamoga, Bosrononk3oBanue", "TexHocdepHas 6e30macHOCTh", Action=Link FindDoc&id=42
T.A. IpoBoBo30Ba "Hegrerazoroe gemno" 7806&idb=0
7.2. Ilepeuyenns pecypcoB HHGOPMALUOHHO-Te e KOMMYHHKALMOHHOI ceTu "HHTepHeT"
7.2.1 MH(POPMALMOHHO-CIIPABOYHBIE U TIOUCKOBBIE http://www.chem.msu.su/rus/elibrary/
CHCTEMEI
7.3 IlepedyeHb MPOrpaMMHOI0 obecredeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
733 Microsoft Teams IpenocraBnsercs GecruiaTHO
7.3.4 MS Office professional; Cyo6nuen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»
7.4 llepevyenb HHGPOPMANHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 ba3zer ganasix OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
7.4.2 basbr manabpix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
OoubImoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO Y JISA)
8.1 2321 CrnenmambHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMI

cpeacTBaMy 00yUeHHsI, CITyKAIIMMU [T peAcTaBieHus napopmanuu ayauropun: Habop
JIEMOHCTPALIMOHHOTO 000pyA0BaHus (TIEPEHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 5kpan HacTeHHBIH — | mT.; Y4eOHO-HANIAAHBIE TOCOOHS — 9 TIIT.;
Hocka - 1 miT.; Paboumne mecta cTynenToB; Pabodee MecTo mpermoaBaress.

8.2 2313 CrnenuanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMU
CpencTBaMu 00YYeHHUsI, CIy KaIlUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyI0BaHUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mT., sxpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAHBIe TocoOmns — 15
wrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPEICTBAMU
00yUYeHHUS, CITYKAIUMHU TS TIPEICTABICHMS MHPOPMALUU U OCHAIIEHO KOMIBIOTEPHOM TEXHUKOM C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «IHTEepHET» B 00ECIIeYeHHEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zoBatenbHyto cpexry HUMU Jlonckoit TAY: KommeroTeps! Mapoxk: Intel
Celeron 430 — 1 mr.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHHUTOD
OPTIQUESTQ — 2 mit.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbuas oubimoreka;

Cronsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temarnueckue IIaKaThl
—5mwr.; Jocka—1mr.; PaGoune mecta cryaenToB; Pabouee MecTo mpenogaBaTes.

8.4 2102 CrienpanbHOE TIOMEUICHHE YKOMIUIEKTOBAHO CIEIHATIM3UPOBAHHON MeOEIbI0 M TEXHUYECKUMU
CpencTBaMH 00YYEHHS, CIy KaIllUMH JJIsI IPEICTABICHI HHOOPMAIIIH OOJBIION ayTUTOPHH:
Habop neMoHCcTparmoHHOT0 000pyI0BaHNUs (TIEPEHOCHOM): 9KpaH - | WIT., MpoeKTop - | mT., HeTOyK
- 1 mt.; Amnmapat TBO — lmt.; Anmapat TB3 — 1 wt.; Ilinta snexkrpudeckas — 1 mr.; [lnura
HarpesatenbHas ES-HA3040 — 1 mr.; azoananuzarop ['’XI1-3M — 1 wt.; Or"erymmrens — 1 mir.;
Benpo xonycunoe — 1 mt.; JlabopaTopHas mocyna; PacTBOpbI peakTHBOB, HEOOXOAMMBIX IS
BBITTOJTHEHHS JIAOOPATOPHBIX paboT; AmnTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jocka MarHUTHO-MapkepHast - 1it.; CynmibHblil mikag - 1mr.; Becsl TexHoxumuueckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; Paboune mecta ctynenros; Paboune mecta
MIperoiaBaTeds.

9. METOMYECKHE YKA3AHMUSA JJIAA OBYYAIOIIUXCS ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. [Monoxenwne o Tekymiel arrecranuu odydaronxcs B8 HUMUW ITAY (BBeaeHo B AeiicTBUe mpukazoM aupekropa Nell9 ot
14 uronst 2015 1.). / HoBouepk. umx.-menuop. uH-T JJonckoit 'AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum goctyna:
http://www.ngma.su - 27.08.2016

2. XuMHUA : METOAWYECKHE YKa3aHHS 110 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTSI CTYICHTOB BceX HampasieHunit / HoBodyepk. HHX.-
Mmenmop. uH-T JJoHckoit AV ; coct. O.}0. [llanamosa. - HoBouepkacck, 2019.

2. IpooBozoBa, T.J. Xumus: nad. npakrukyM [uis ctya. Becex Hanpasi./ T. W. [IpoBoBo3oga, O. 1O. llanamoga, E. B. [IatHumbHA ;
HoBouepk. unx.-menuop. us-t JJonckoii 'AY. - HoBouepkacck, 2018.

3. XuMuA: METOA. yKa3aHHS 10 M3yd. Kypca H BBIIL. KOHTp. pabOTHI AT CTYA. 3204. (hOPMBI 00YH.

/ HoBouepk. unx.-menuop. uH-T Jonckoit AY, Cocr.: O.1O. Illanamosa, T.W. ApoBoBo3oBa, HoBouepxacck, 2020.

4.3. XuMHS : METOIMYECKIE YKa3aHMs MO MOJITOTOBKE K TEKyIEMY KOHTPOJIIO JJIs CTyISHTOB BceX HampasieHuid / HoBouepk.
uHx.-Menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepxkacck, 2019.




