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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

43ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 144
B TOM YHCJIE:
ayJUTOPHBIE 3aHATUS 42
caMocCTOsTebHas paboTa 66
4acoB Ha KOHTPOIb 36
PacnipenesieHne 4acoB TUCHUTIJIAHBI 0 CEMeCTPaM
Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Uroro
Henens 13 5/6
Bun 3anatui vo | PO | VI PIT
Jlekuuun 14 (14 |14 |14
JlaboparopHsbie 14 (14 |14 |14
IIpakruueckue 14 (14 |14 |14
Wroro ayn. 42 142 |42 |42
KonraktHas padota |42 |42 (42 (42
Cawm. pabota 66 |66 |66 [66
UYacel Ha KOHTPOIIb 36 |36 |36 |36
HUroro 144 | 144 | 144 | 144

Bunbt KOHTPOJIA B CEMECTpax:

DK3aMeH 1 ceMecTp

PacuerHo-rpaduyeckas padora 1 ceMecTp




2. IEJIX OCBOEHU A JUCIHUIIJIMHBI (MOAYJIS)

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

3. MECTO 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 OIIK-1.1 JI1.1J12.1 0
MaccChl MeTaiIa mo oobemy OIlK-1.2 JI2.2J13.1
BbIZIeNMBLIETOCS Bogopoa /J1ab/ OIIK-1.3 21

OIIK-5.1
OIIK-5.2
OIIK-5.3 TIK-
4.1 1IK-4.2
IK-4.3
Paznen 2. 2. CtpoeHue aToma.
Iepuonnyeckas cucrema
semenToB /.. MenaeneeBa.

2.1 Crpoenue atoma. CoBpeMeHHas 1 2 OIIK-1.1 JIL.1J12.1 0
MOJIEITb COCTOSIHHSI SJIEKTPOHA B OIIK-1.2 JI2.2J13.1
aToMe. DJIEKTPOHHBIE 000I0YKH B OIIK-1.3 Ol
atome. KBaHTOBBIE UnCIIa. OIIK-5.1
IIpunnun [Taymu. [paBuno XyHna. OIIK-5.2
ITepnoguueckuii 3axon JI.1. OIIK-5.3 TIK-

Menpeneesa B cBeTe 4.1 TIK-4.2
COBPEMEHHOW TEOPUHU CTPOCHUS [1K-4.3
aToMma.

/J1ex/

2.2 Crpoenue aroma.llepuomnueckas 1 1 OIIK-1.1 JIL.1J12.1 0
cucreMa s1emenToB /1. U. OIIK-1.2 JI2.2713.1
Menpeneesa. OIIK-1.3 21

Mp/ OIIK-5.1

OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3

23 H3ydenue TeopeTudeckoro 1 3 OIIK-1.1 J1.1J12.1 0
Marepuana, moAroToBka K OIIK-1.2 J12.2J13.1
MIPaKTHIECKAM U TabOPaTOPHBIM OIIK-1.3 91
paboram. Pemenne 3agau. OIIK-5.1
BrinonHenue KOHTPOJIBHON OIIK-5.2
pabotel. OdopmiieHHE OTYETa 110 OIIK-5.3 TIK-
n1abopaTOpHBIM paboTaM. 4.1 TIK-4.2
IloaroroBka K UTOrOBOMY I1K-4.3

koHTpoto. /Cp/




Paznen 3. 3.Xumuueckasi CBA3b U
CTpOEeHHE MOJIEKYJI.

3.1 XuMHYecKast CBSI3b M CTPOCHHUE OIIK-1.1 JIL.1J12.1
MOJIEKY L. OIlK-1.2 JI2.2J13.1
Turbt XUMHUYIECKOU OIIK-1.3 21

CBSI3H: KOBaJICHTHas, OIIK-5.1
HWOHHAs, BOJOPOJHAS, OIIK-5.2
mertandeckas. CTpoeHue OIIK-5.3 TIK-
MoJieKy. BnusHue tuna 4.1 1IK-4.2
XUMHYECKOH CBS3M Ha I1K-4.3
CBOIICTBA BEIIIECTB.
/JTex/

32 Xumuueckas CBS3b U CTPOCHUE OIIK-1.1 J1.1J12.1

mouekyn. /TIp/ OIIK-1.2 JI2.2J13.1
OIIK-1.3 31
OIIK-5.1
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
I1K-4.3

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

Paznen 4. 4. dHepreruka
XHMHYECKUX MPOIEeCCOoB.

4.1 N3ydenue TeopeTnyeckoro OIlK-1.1 JIL.1J12.1
Marepuana, MoAroToBka K OIIK-1.2 JI2.2J13.1
MIPAKTHYECKAM U Ja00paTOpHBIM OIIK-1.3 21
pabotam. Pemenue 3anau. OIIK-5.1
BeinoniHenue pacyeTHo- OIIK-5.2
rpaduuecKkoit paboThI. OIIK-5.3 TIK-
OdopmiieHne oT4era 1mo 4.11IK-4.2
nabopaTOpHBIM paboTaMm. [1K-4.3
IToaroToBka K NTOrOBOMY
xoHTpOmo. /Cp/

4.2 DHepreTuka XUMHYECKUX JIT.1J13.1
nponeccos. /JIex/

43 OrnpeneneHne SHTAIBITUU PEaAKITHI JI1.1J13.1
HelTpanu3anuu /J1ad/

4.4 DHepreTuka XMMHYECKUX JI1.1J13.1
MIPOIECCOB PacUeT TETUIOBBIX
3¢ (HEKTOB XUMUYECKHX
peaxuuii. /TIp/

Paznen 5. 5. Cxopoctb
XMMHUYECKUX peaKuuii u
XHMHYeCcKoe paBHOBECHE.

5.1 N3ydenue TeopeTnueckoro OIIK-1.1 JIL.1J12.1
Marepuana, MoAroToBka K OIIK-1.2 JI2.2J13.1
MIPAKTHYECKAM ¥ Ja00OpaTOpHBIM OIIK-1.3 21
pabotam. Pemenue 3anad. OIIK-5.1
BeinonHeHue pacyeTHo- OIIK-5.2
rpaduuecKkoit paboTEhI. OIIK-5.3 TIK-
OdopmiieHne oT4era mo 4.1 [1IK-4.2
71a00paTOPHBIM padoTaMm. [1K-4.3
[ToaroToBka K NTOTOBOMY
xoHTpOomo. /Cp/

5.2 Kuneruka xumuaeckux JIT.1JI13.1

nponeccos. /JIex/




53 CKOPOCTh XUMHYECKHUX PEaKIIH 1 JI.1J13.1
XUMHYECKoe paBHOBecuHe. /J1ab/

54 KuneTnka xumudaeckux JI1.1J13.1
TPOLIECCOB. 3aBUCUMOCTh
CKOPOCTH PEaKIUu OT
KOHIICHTPALIUH U TEMIICPATYPBL.

CMelieHue XuMHUIECKOTO
pasaoBecwust. /TIp/

Pazpnei 6. 6. Bona. Odmasn
XapaKTepHCTHKA PACTBOPOB.

6.1 Bopaa. OGmiast xapakrepucTrka OIIK-1.1 JI1.1J12.1
pacTBOpOB. OIIK-1.2 JI2.2J13.1
Croco0bI BEIpaXEHHUsI COCTaBa OIIK-1.3 Ol
pacTtBOpoB. OUZUKO-XUMHUYECKUE OIIK-5.1
CBOIICTBa pPacTBOPOB OIIK-5.2

HE3JIEKTPOIUTOB 51 OIIK-5.3 TIK-
3JIEKTPOJIUTOB. 3axoH 4.1 TIK-4.2
Banr-T'ododa u I1K-4.3
Payns.(AHamu3 KOHKPETHBIX
CHUTYyaIi)
PacTBOpBI 271€KTPOIUTOB.
DeKTpoNuTHIeCcKas
muccormanyst. Kimaccudukarus
AIEKTPOIUTOB. TEOPHS CHIIBHBIX
3JIEKTPOJIUTOB. 3aKOH pa30aBiIeHUS
OcBanpaa. ['maponus conei.
/JTex/

6.2 OO0m1ast xapakTepuCTHKA OIIK-1.1 JIL.1J12.1
pacTBOpoB. Pacuer KOoHIIEHTpauu OIIK-1.2 JI2.2J13.1
pactBopos /TIp/ OIlIK-1.3 21

OIIK-5.1
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
[K-4.3

6.3 M3yueHue TeopeTnueckoro OIIK-1.1 JI.1J12.1
Marepuaa, moAroToBka K OIIK-1.2 JI2.2J13.1
MIPAKTHYECKAM ¥ J1abOpaToOpHBIM OIIK-1.3 21
paboram. Pemenne 3agau. OIIK-5.1
Brinonnenue pacyeTHo- OIIK-5.2
rpaduueckoil paboThI. OIIK-5.3 TIK-
OdopmiieHre oT4era 1mo 4.1 TIK-4.2
71ab0paTOPHBIM paboTaM. [K-4.3
[ToaroToBka K UTOrOBOMY
xoHTpOmo. /Cp/

6.4 IIpurorosienue pacTBopa JIT.1J13.1
3alaHHOI KOHLeHTpanuu. /J1ab/

Paznea 7. 7. PacTBopbl
JJIEKTPOJINTOB.

7.1 CBolicTBa pacTBOPOB. OIIK-1.1 JIT.1J12.1
KonnurarusHeie cBoiicTBa OIlK-1.2 JI2.2J13.1
pacTBOPOB (pemeHne OIIK-1.3 31
CUTYallMOHHBIX 3a]1a4). OIIK-5.1
Mp/ OIIK-5.2

OIIK-5.3 TIK-
4.1 TIK-4.2
I1K-4.3

7.2 Peakiuu B pacTBOpax OIIK-1.1 JI1.1J12.1
3JIEKTPOJIUTOB. OIIK-1.2 JI2.2713.1
/J1ab/ OIIK-1.3 31

OIIK-5.1
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2

I1K-4.3




7.3 H3ydenue TeopeTudeckoro OIIK-1.1 J1.1J12.1
Marepuaa, moAroToBka K OIIK-1.2 J12.2J13.1
MIPAaKTHIECKAM U TabOPaTOPHBIM OIIK-1.3 91
paboram. Pemenne 3agau. OIIK-5.1
Brinonnenue pacyeTHo- OIIK-5.2
rpaduueckoil paboThI. OIIK-5.3 TIK-
OdopmiieHre oT4era 1mo 4.1 TIK-4.2
1ab0paTOPHBIM paboTaM. [K-4.3
IToaroroBka K UTOrOBOMY
xoHTpOmo. /Cp/

7.4 PacTBOpBI 371€KTPOTUTOB. JIT.1J13.1
OnexrponuTHdecKas
nucconuanus. Knaccudukanus
3JIEKTPOJUTOB. Peakunu B
pacTBOpax 3IEKTPOITHUTOB. /JIex/

Paznea 8. 8. lucnepcHbie

CHCTeMBI M KOJLUIOHTHbIE

PacTBOpPHI.

8.1 Komnnownaneie pactBopsl. /J1ab/ OIIK-1.1 JI1.1J12.1
OIIK-1.2 JI2.2713.1
OIIK-1.3 31
OIIK-5.1
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
IK-4.3

8.2 N3yueHne TeopeTuaecKkoro OIIK-1.1 JIT.1J12.1
MaTepuala, MOAroToBKa K OIIK-1.2 JI2.2J13.1
MPAKTHYECKUM U JTa0OpaTOPHBIM OIIK-1.3 21
paboram. Penienue 3amad. OIIK-5.1
Beinonnenue pacueTHo- OIIK-5.2
rpadudeckoi paboTHL OIIK-5.3 TIK-
OdopmiieHre oT4eTa 1Mo 4.1 T[IK-4.2
nabopaTOpHBIM paboTaM. IK-4.3
IloaroroBka kK UTOrOBOMY
koHTpoo. /Cp/

8.3 JlucnepcHblie CUCTEMBI, UX JIT.1JI3.1
wraccuduramnys. Komronnnsre
pactBopsl. /JIex/

Paznen 9. 9. OkucauTeIbHO-
BOCCTAHOBHTEJILHBIE PEAKIIHH.
OCHOBBI 3J1eKTPOXUMHH.

9.1 N3yueHne TeopeTuaeckoro OIIK-1.1 JI1.1J12.1
Marepuana, MoAroToBka K OIIK-1.2 JI2.2J13.1
MIPAKTHYECKUM U Ja00paToOpHbIM OIlK-1.3 21
pabotam. Penienue 3amad. OIIK-5.1
Brimonnenue pacyeTHo- OIIK-5.2
rpadudeckoit paboTHL OIIK-5.3 TIK-
OdopmiieHre oT4eTa 1Mo 4.1 TIK-4.2
nab0opaTOPHBIM pabOTaM. I1K-4.3
IloaroroBka kK UTOrOBOMY
xouTponw. /Cp/

9.2 OKuCIUTENBHO- JIT.1JI13.1
BOCCTaHOBUTEJBHBIC PEAKIIHH.

OCHOBBI ANEKTPOXUMHUH. /JIex/

9.3 Peakiun oxucienus- JIT.1JI13.1
BoccTaHOBJIeHUsL. /J1ab/

9.4 CocraBiieHHEe OKUCIUTEIBHO- JIT.1JI3.1

BOCCTaHOBHUTEJIBHBIX
peaxuit. /TTp/

Pa3zpen 10. 10. Kontpoan




10.1 IToaroroBka K UTOrOBOMY 1 36 OIIK-1.1 JI1.1J12.1 0
KOHTPOJIIO OCBOCHUS AUCUUTUIMHBI OIIK-1.2 J12.2J13.1
B (hopMe dK3aMeHa. /DK3aMeH/ OIlIK-1.3 31
OIIK-5.1
OIIK-5.2
OIIK-5.3 TIK-
4.1 TIK-4.2
I1K-4.3
10.2 N3ydenue TeopeTHIecKoro 1 39 OIIK-1.1 JIL.1J12.1 0
Marepuana, MoAroToBka K OIIK-1.2 JI2.2J13.1
MIPAKTHYECKAM ¥ Ja00paTOpHBIM OIIK-1.3 21
pabotam. Pemenue 3anad. OIIK-5.1
BrinosiHeHue pacyeTHo- OIIK-5.2
rpaduuecKkoit paboThI. OIIK-5.3 TIK-
OdopmiieHne oTdera 1mo 4.1 TIK-4.2
1a0opaTOpHBIM paboTaMm. [1K-4.3
IToaroToBka K UTOrOBOMY
xoHTpOomo. /Cp/

6. ®OH/I OHIEHOYHBIX CPEICTB

6.1. KonTposibHbIe BOPOCHI U 3a/1aHUs

3AJAHUA U1 KOHTPOJIBHOU PABOTBI CTYJJEHTOB

3A0YHOM ®OPMbI OBYUEHUA

PaboTa coCTOHT U3 BONIPOCOB, OXBATHIBAIOIINX KypC AUCIMILUINHEL, ¥ BBIITOJIHSACTCS 110 OHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHn
BapHAHTOB 3aJ[aHUI KOHTPOJIBHOHN pabOTHI, METOIUKA €€ BBIIOJIIHEHUS U HEOOX0ANMAs JINTEPATypa IMPHBEACHBI B METOUUCCKIX
YKa3aHUSX JUIsl HAlIMCAHMs! KOHTPOJIbHON PaboThl XHUMHS: METO. YKa3aHUs MO U3y4Y. Kypca U BBII. KOHTP. paOOTHI VIS CTYI. 3a04.
(dhopmbl 00y4. Hampasit. 21.03.01 «Hedrerazooe nemo»

/ HoBouepk. max.-menunop. uH-T JJorckoit AV, Cocr.: O.10. lllanamosa, T.U. [IpoBoBo3oBa, HoBouepxkacck, 2020.

Br16op BapuaHTa omnpeaenseTcs nepBoii OykBoi GpaMuiIny CTyA€HTa U mocieaned uudpoii 3aueTHON KHKKH. Kak b1l cTyieHT
BBITIOJTHSACT KOHTPOJIBHYIO PaOOTy B COOTBETCTBUY C BApHAHTOM 3aaHMs, OIIPEIEISIEMOTO 110 ABYM IOCIIeTHUM HupaM ero mudpa
(HOMep cTynmeHUYecKoro Omiera M 3a4eTHOH KHrkkn ). Hanpumep, mmdp cryzenta 30512, 1.e. mocnemane nudps ero 12.
CrenoBatesibHO, CTYACHTOM JOJDKHA OBITH BBITIOJIHEHA KOHTPOJIBHAS padoTa, BKIIOUAONIAs 3a1a4d BapruanTa 12 B Tabmure 2.

No Bapu-anTa Howmepa 3amannii KOHTPOJBHOW pabOTHI
Homepa TeM KOHTPOJIBHOH PadOTHI
1 2 3 4 5 6 7 8 9 10 11

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

12




16

17

18

19

20

21

22

23

24

25

Ne

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

43

44

45

46

47

48

13
213
8
218
12
206
10
211
15
219
5
202
14
213
3
220
12
209
19
214
BapH-aHTa

40
232
23
234
27
226
31
235
38
238
27
224
33
227
22
232
38
236
40
240

Homepa 3amanmii KOHTPOJIBHOH pabOTHI

58
246
48
252
50
259
59
249
51
254
46
242
48
256
55
260
59
243
52
241

70
266
75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280

Homepa TeM KOHTPOIBHOH pabOTHI

1

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

2
23
221
28
222
34
225
36
228
21
233
25
237
30
223
31
229
37
234
24
238
35
226
32
230
39
231
26
235
29
239
33
221
22
227
25
231
36
235
37
240
27
239
39
222
21

3
49
249
44
251
50
257
51
244
54
250
41
246
53
252
56
255
42
258
57
245
43
248
47
253
58
247
60
259
45
254
51
244
42
241
57
260
48
242
41
253
49
256
55
243
58

4
62
262
66
264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275
76
278
79
268
68
277
70
279
80
272
61
262
68
271
72
263
75
269
77
276
80
280
62
264
64

92
299
100
288
84
294
86
297
95
295
90
290
94
281
99
291
84
282
88
288

5
81
293
83
285
86
294
91
283
95
295
97
298
82
300
87
284
92
292
96
296
100
286
85
297
89
289
93
287
98
299
87
285
97
296
93
281
90
287
83
282
81
297
92
291
98

120
316
105
305
117
317
106
312
113
308
109
301
117
306
120
318
105
320
101
307

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

131

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

160

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

166

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

183

185

189

186

190

182

188

183

185

181

10
186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

184

187

190

183

185

198

194

199

195

200

192

194

198

191

197

11
193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198

200

192

197

195

193

12




49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

203
20
213

217

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14

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

2438
60
251
44
254
43
255
52
245
56
249
59
252
45
257
46
246
50
247
53
258
47
250
54
259
48
242
53
254
47
247
41
243
56
241
59
250
49
255
60
259
43
256
50
246
54
260
55
244
42
253
51
248
44
257
57
245
52
249
45
251
58
252
46
258
46
243
55

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

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

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

129

123

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

134

125

135

126

136

121

152

142

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

145

148

157

149

143

154

163

170

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

166

173

178

169

164

178

186

189

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

189

185

190

186

181

189

196

199

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199

200

194

196

195

191

196




201 233 260 275 291 310

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

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

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

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

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

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

89 2 31 58 72 82 101 133 150 162 184 194
205 235 257 280 299 314

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

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

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

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

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

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

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

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

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

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

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

[lepeuens BOIPOCOB KOHTPOIBHOI PabOTHI

1. Urto Ha3bIBaeTCs SKBHBAJICHTOM 3jieMeHTa? UTo Takoe SKBHBaJICHTHas Macca? DKBUBAJICHTHBIM 00b-eM? PaccuuraTh

SKBUBAJICHTHBIE MacChl yIIIEPO/a, UCXO/Is U3 COCTAaBa OKCHJA U AUOKCUAA YIIIEpoa.

2. Urto Ha3bpIBaeTCA SKBUBAJICHTOM CIIOXKHOTO BemectBa? Kak ompenensroTcsi S5KBUBaJICHTHBIE MacChl OK-CHAO0B?

OCHOBaHHMH? BeIMUCINTE SKBUBaJICHTHBIE Macchl OKcuaoB amtomMuHust Al1203 u xpoma CrO3, ruapoxcunos ammonus NH4OH u
6apus Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBUBAJIEHTOM CJIOXKHOro BeulectBa? Kak ompenensitorcs: 3KkBUBaJIeHTHbIE Macchl kucioT? Coneit?
Berancnnts sxBUBaneHTHBIE Macch pocdoproit kucnorsr H3PO4, cepoBonoponuoit kucnorer H2S, cynpdata amomuans Al2(SO4)
3 u pocdata kansius Ca3(PO4)2.

4. BeraucnuTh 3KBUBAJICHTHYIO Maccy OCHOBAHHMS, 3Hasl, 4TO 2 T' €T0 B3aUMOJEHCTBYIOT Oe3 octatka ¢ 1,829 r comsHoOi
kucotsl HCL

5. BbIuBCINTE aTOMHYIO MAcCy ABYXBAJCHTHOTO 3JIEMEHTa, 3Has, YTO €ro COeAUHEHHE C BOAOPOIOM Co-AepkHT 5,88 %
BOJOPOJIA.

6. BbIuucinTh aTOMHYIO Maccy 4YeThIPEXBAJIEHTHOIO 3JEMEHTa, 3Hasl, 4To ero okcup copepxut 13,39 % xucnopoaa.

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

8. Ha pacrBopenue 8,43 r meramia nmorpedoBasocs 7,35 r cepHoi kucnoTsl. OnpenenanTs 3KBUBAJICHT-HYI0 MacCy MeTauia
1 00'beM BBIICTMBIIETOCS BOJOPOAA (YCIOBHSI HOPMAIBHBIE).

9. OmnpenenuTs SKBUBAIEHTHYI0 MacCcy U Ha3BaHUE ABYXBAJIEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITEC-HAIOT M3 pPacTBOpa
cepebpsHOi conu 4,32 T pacTBOpa cepebpa.

10. OmnpenenuTs SKBHBAICHTHYIO Maccy M Ha3BaHHE ABYXBaJIEHTHOro meramia, 0,12 T KOTOPOTO BBEI-TECHSIOT W3 KHUCJIOTHI
112 mn BomopoJa, U3MEPEHHOTO IIPU HOPMAJIbHBIX YCIOBUSAX.

11. [Tpu cxxuranmm 0,9 T TpexBaJeHTHOrO MeTajula moyydeHo 1,7 T ero okcuaa. OnpeaenuTs aTOMHYIO Maccy MeTaia u
COCTaBUTH (OPMYITY €rO OKCH/IA.

12. CKOJIbKO MOJIEH W DKBHBAJCHTOB COCTABIIOT 342 kr cynbdara amomunus Al2(S04)3?

13. CcopmynupoBaTh 3akoH ABorazpo u ero cieactsus. Kakoit o6weM 3annmaror 1022 Moiekyn a3oTa MpH HOPMAJbHBIX
ycnoBusx? Kakyro Maccy MMeeT 3T0 KOJIM4ecTBO a3oTa?

14. Yro Takoe mMoib? CKOJBKO MOJIEH comepkutcs B 1 M3 11r000ro0 rasza npu HOPMaJbHBEIX yCIOBHAX?

15. IInoTHOCTH IAPOB CEpBI IO KUCIOPOAY paBHa §. M3 CKOJIBKUX aTOMOB COCTOUT MOJEKyJa cepbl?

16. Macca 1 51 KpUNITOHA NIPU HOPMAJIBHBIX YCIOBUSX paBHa 3,71 1. M3 CKOJIBKUX aTOMOB COCTOMT MO-JIEKyJa ra3a KpunToHa?




17. Kaxkoit 06beM mpu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIYUCIUTE MOJEKYIISPHBIE MacChl 3TUX ra3oB, HX
TUTOTHOCTB TI0 BOJIOPOAY U YHMCIIO MOJIEKYT B | JT KaXKJ10T0 Tas3a.

19. CkoJibKO a) MoJei; 6) MOJEKyI BOAOPOAA COMEPKUTCI B 5 M3 3TOTO raza, M3MEPEHHOTO NPH HOP-MAaIbHBIX YCIOBUSX?
20. Kakoii 06bemM mpu HOpMaNbHBIX YCIOBHAX 3aHUMaroT: a) 0,1 mMonb okcuna azora N20; 6) 0,5 skBu-BasieHTa BOAOPOAA
H2; B) 0,3 momnb okcuaa yriepona CO?

21. Kakue BemecTBa Ha3bIBaIOTCS OKcHAaMu? J[aTh KIaCCU(PHUKAIIUIO OKCHIOB, MIPUBECTH MPUMEPHI U JIaTh CUCTEMATHIECKIE
Ha3BaHUSL.

22. Uro sBsieTcsl BaKHEHIIMM MPHU3HAKOM OCHOBHBIX OKCHIIOB? IIpHBecTH MpUMEphl COOTBETCTBYIO-IIMX peakuuil 1 1aTb
Ha3BaHU B3aUMO/ICHCTBYIOIINX BEIIECTB 10 CHCTEMAaTHYECKOH HOMEHKIATYPe.

23. Uro sBisSETCS BaXKHEHIIMM NPHU3HAKOM KUCIOTHBIX OKCHAOB? [IpHBecTH mpHMepsl COOTBETCTBYIO-IUX PEAKIM U AATh
Ha3BaHMsI B3aMMOJIEHCTBYIOIIUX BELIECTB 10 CUCTEMAaTHUYECKOH HOMEHKIIATYpe.

24. B gem ocobeHHOCTE aM(poTepHBIX OKcuaoB? Kakie W3 MpHBEICHHBIX HIDKE OKCHIOB 00JIaIaroT aM(OTepHBIMH

csotictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToaTBepanuTh aM()OTEPHOCTH COOTBET-CTBYIOMINX THIAPOKCHIOB PEAKIAAME U

Ha3BaTh B3aUMOJAEHCTBYIOMINE BEIIECTBA 10 CHCTEMAaTHYECKOIl HOMEHKIIAType.

25. Kakue BemiecTBa Ha3pIBalOT ocHOBaHMsAMHU? Hamucats GopMyIibl THAPOKCHIOB, COOTBETCTBYIOMUX okcuaam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATUIECKOH HOMECHKIIATYPE.

26. C KakiMHU W3 TEePEedHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBath ruapoxcun kamus (KOH): FeO, ZnO, CO2, AI203,
SO2? Hamucath ypaBHEHUS peakuyil 1 Ha3BaTh B3aUMOCHCTBYIOLIME BEIIECTBA IO CUCTEMAaTHIeCKO HOMEHKIAType.

27. Kakue BemecTBa HasbIBatoTCs KucaoTaMu? UYTO Takoe OCHOBHOCTBH KUCHOTHI? IIpuBECTH ImpUMeEpHI OHO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HammcaTs peaxiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTeMaTH4YEeCKOil HOMEHKIIATYype.

28. C kakumu u3 okcuyioB MgO, CO, Fe203, P205, ZnO moxer pearupoBaTh cepHas kuciora? Hamu-cath
COOTBETCTBYIOIIUE PEAKINH ¥ Ha3BATh B3aNMOEHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.

29. Kaxue peakuuu xapakrepHsl i KUciI0T? IIpuBecTu nmpuMepsl TaKUX PEAKUU IS a30THOM KMCIOTBI U Ha3BaTbh BCE
B3aMMO/JICHCTBYIONIUE BEIIECTBA [0 CUCTEMAaTHYECKON HOMEHKIAType.

30. Kakue u3 mepedyrciIeHHbIX HUXKE KHCIOT MOTyT oOpa3oBath kucieie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Hanmcats GpopMysnsl KHCITBIX COJelt M Ha3BaTh MX II0 CHCTEMaTHYECKOH HO-MEHKIATYpe.

31. Kakue BemecTBa Ha3bIBAlOTCS COMAMHU? JlaTh KIacCU(PUKALUIO COJel, MPUBECTH NPUMEPhI CPE-HUX, KUCIBIX, OCHOBHBIX
CoJIeH M Ha3BaTh UX [0 CUCTEMATHYECKOH HOMEHKIIAType.

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

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

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

35. U3 mepeuns coseid, GopMyIIBl KOTOPBIX MPUBEICHBI HIDKE, BEIOPATh OTACIBHO: a) OCHOBHBIC COJH; 0) HOpMAlIbHBIC

(cpemHUE) coMM; B) KUCIBIE COJIH; T) IBOMHBIE comy; 1) KpucTtamutoruaparel: CaSO4«2H20, KHCO3, CuS04, Na2C03+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hamnucate ypaBHeHus peakuuid oopazoBanus cojieit K3PO4, Ca(NO3)2, Na2S04 B pesysbrate B3au-MOJCHCTBHS: a)
OCHOBHOTO ¥ KHCJIOTHOTO OKCHJIOB; 0) OCHOBAaHHSI M KUCJIOTHOTO OKCH/Ia; B) OCHOBHOTO OKCH/Ia M KHCIIOTBI; T) OCHOBaHHUS H

KHCJIOTBL.

37. Hanwucats ypaBHeHus peakuuii oOpasoBanus coneit K2CO3, Mg3(PO4)2, Fe(NO3)3 B pe3ynbraTe B3auMOACHCTBUS: a)
OCHOBHOT'O U KHCJIOTHOTO OKCHJIOB;  0) OCHOBAaHHS M KUCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHA M KHCIIOTEL; T) OCHOBAHHS
KHCJIOTBL.

38. Hamnucats ypaBHeHHs peaxiuif, JISKAIIX B OCHOBE MOTyUCHHsS BaKHEHIMX ynobpenuit — cynep-pocdara Ca(H2PO4)2,
npeuunurata CaHPO4, ammopoca NH4H2PO4 u nnammodoca (NH4)2HPO4. Hazpatb coin, BXOJSIIUE B COCTAB ITUX YIOOPSHHIA.
39. Hanmcats GopMyisl KucinoT, oTBevyaromux okcuaamM MnO3, Mn207, V205, CrO3, P205. HanmcaTh ypaBHEHHUST peaknnit
B3aUMOJICHCTBUS 3TUX KUCIIOT C THIPOKCUIOM KaJIHs U Ha3BaTh MONYYEHHBIE CO-JIH MO0 CUCTEMATHIECKO HOMEHKIIATYype.

40. C xakvMHU M3 MEPEUMCIICHHBIX HIDKE BELecTB OyAeT pearupoBaTh coisHas kucinota: N20S5, CaO, Zn(OH)2, H3PO4,
Fe203? CoctaBuTh ypaBHEHHS PEAKIMH 1 HA3BaTh [10JyYEHHbIE BEIIECTBA [0 CU-CTEMATUUYECKONH HOMEHKIIATYPE.

41. KBaHTOBBIC YHcCIa dJIEKTpOHA: 0003HAYCHUE, TPUHUMAEMbIe 3HAUCHHS, (PU3UIECKUN CMBICT. UTO XapakTepusyeT TJIaBHOE
KBaHTOBOE YUCIIO?

42. Yro xapakrepu3yeT opOHTaibHOEe KBaHTOBOe unciio? Kak oHo BhIpaxkaercsi? UTO 03Ha4YaeT MOHATHE «IHEPIEeTUYECKUE

noxypoBHN»? YeMy paBHO MakCHMAJIEHO BO3MOYKHOE YHCIIO 3JEKTPOHOB Ha Ka)XIOM 13 moxypoBHel? Kakue popMbl nMeroT
JJIEKTPOHHBIE O0Jaka s-, p-, d-, f- anmekTpoHoB?

43. Kakoe 13 KBaHTOBBIX UMCeElN ONpeAessieT OPHEHTALNIO dJIEKTPOHHOTro obnaka B mpoctpaHcTBe? CKOJIBKO
MPOCTPAHCTBCHHBIX OPUCHTALINI BO3MOXKHO: a) VIS $- DJICKTPOHOB; 0) LIS p- AJIEK-TPOHOB; B) I d- U f- 3eKTpoHOB?
44. CoCTaBUTh JMEKTPOHHYIO (OPMYITY dJIeMEHTa, Ha M-3HepTeTHIECKOM YPOBHE KOTOPOTO HaxomuTcs 10 3JIeKTpOHOB.

Pacrnipenenuts Bce A51€KTPOHBI aTOMa ATOTO 3JIEMEHTA 110 SHEPTeTUUECKUM suelikaM. B kakom nepuojie, rpynne u noarpymnie
NEPUOTUYECKOIN CUCTEMBI HAXOJUTCS 3TOT IIEMEHT?

45. CoCTaBUTh JNMEKTPOHHYIO (OPMYITY dJIeMeHTa, Ha N-IHEpreTHYECKOM YPOBHE KOTOPOTO HAXOMUTCS 12 3IIEKTPOHOB.
Pacripenenuts Bce 351€KTPOHBI aTOMa 3TOTO 3JIEMEHTA 110 SJHEPTeTHUECKUM suelikaM. B kakom nepuojie, rpynime u noarpymne
MIEPUOTUYECKON CUCTEMBI HAXOJUTCS 3TOT DIIEMEHT?

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

47. Kakoe MakcuManbpHOE YHCIIO HJIEKTPOHOB MOXKET HAXOAHUTHCS Ha S-, p-, d- 1 f- mogyposHax? IIpu-BecTn mpuMepsL.
48. N300pa3uTh CTpOCHUE 3JIEKTPOHHBIX 000JOYEK aTOMOB JKejle3a U KPHIITOHA

a) DIIEKTPOHHOH (hopMyIToi;
0) PHEPreTUIECKUMH STYCHKAMH.
49. [Touemy BO BTOpOM IepHoJie MEPUOANIECKONH CUCTEMBI HE MOXET ObITh Oosiee BOCBMH 351eMeHTOB? OOBSCHUTH 3TO,




HCXOJs U3 CTPOCHUA aTOMOB.

50. N300pa3uth pacrnpeneneHne 3JIeKIPOHOB MO KBAHTOBBIM sUCHKaM B aTOMax aproHa, Kanblus, ¢oc-dopa.

S1. Uro Ha3bIBaeTCs HOPMAJBbHBIM HMJIM OCHOBHBIM COCTOSIHHEM atoMa? UTo Has3bIBaeTCs ero BO30Y)K-JEHHBIM COCTOSHHEM?
N300pa3uth pacupenencHue IEKTPOHOB MO KBAHTOBBIM SUEiiKaM B HOpMaIb-HOM H BO30YKJICHHOM COCTOSTHHU CEPBI U XJI0pa.

52. [Touemy kucnopon u GTOp HPOSIBIASIOT MOCTOSIHHYIO BaJ€HTHOCTH, a UX aHanord B VI u VII rpyn-nax nepuoanveckon

CHUCTEMBI CE€pa U XJIOp — nepeMeHHylo? 1/1306pa31/m> pacnopeaciaCHrue 2JICKTPOHOB aTOMOB 3THUX 2JICMCHTOB 10 KBAHTOBBIM s;TYeiKaM B
HOpMaJIbHOM U B036y)KI[eHHOM COCTOSHHUAX.

53. CocTaBUTh MOTHBIE 3IEKTPOHHBIE (DOPMYIIBI Ie3Usl, TepPMaHUs, BaHAIUA U AUCTIPO3us. K KakuM 3JIeKTpOHHBIM
ceMeiicTBaM NpUHAATIEKAT ITH HNEMEHTHI?

54. CocTaBHTh IOJHBIC IEKTPOHHBIE (HOPMYITBI KAIBIHS, MEIH, CBUHIA W IUTyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMeicTBaM
HNpPUHAIJICKAT 3TH SIEMEHTHI?

55. Kak u3MeHstoTcs CBOHCTBA p- 3JIEMEHTOB C YBEJIMUEHUEM 3apsi/IoB sJep X aTOMOB: a) B Mpeenax AaHHOro mnepuoaa; 0)
B Mpejenax AaHHOH rpynmsl. OTBET NPOMILTIOCTPHPOBATH IPUMEPAMHU.

56. Kakue ameMeHTHI IepHOINYecKOl CHCTEMBI TIPEICTABIAIOT CO00I1 caMblif aKTHBHBIN METalll M Ca-MbIH aKTHBHBII
HeMeTan? JlaTh OOBSICHEHUS U COCTaBUTh MOJIHBIE 3JICKTPOHHbIE (POPMYIIBI 3THX 3JIE-MEHTOB.

57. UYro Takoe MOTEHIMANl MOHM3AIMU dneMeHTa? UTo Takoe CpoACTBO K 3MeKTpoHy? Kak M3MEHSIOTCS 3TH BEIMUYHHBI C
BO3pacTaHHEM 3apsfa sipa 3JEMEHTOB B NpeJieNiax: a) TPyIsl; 0) neprona?

58. B gemM 0cOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS JIAHTAaHOMIOB M aKTHHOHMJOB M KaK OHA OTPaXKaeTcs Ha WX XMMUYECKUX
cBoiicTBax?

59. BasieHTHBIE 3JIEKTPOHBI aTOMOB 3JICMEHTOB ONHUCHIBAIOTCS (DOPMYIaMH: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH JIEMEHTHI U COCTaBbTE MOJHEIE 3JICKTPOHHBIE (POPMYJIIB HX aTOMOB.

60. B anexTpoHHBIX (hOpMyTax aTOMOB YETBIPEX HIIEMEHTOB COACPXKUTCS: a) 9 s- 3MeKTpoHOB; 0) 16 p- amexTpoHOB; B) 14 d-
AIEKTPOHOB; T) 27 f- anexrpoHOB. COCTAaBUTH MOJIHBIE SIEKTPOHHBIE (POPMYJIBI ATUX AIEMEHTOB U Ha3BaTh HX.

61. Jlate oOmue mpeacTaBIeHNs 0 BOSHUKHOBEHHH XMMHUYECKOH CBS3M M €€ OCHOBHBIX XapaKTepHUCTH-KaX. UTo Takoe IIHHA
cBs3M, ee 3Heprus? UTto Takoe BajeHTHbIE yIiibl? [TpuBecTH npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIOJIOKEHUSI MeTola BaneHTHBIX cBs3eil (BC). Onucare ¢ no3uuuii Mmetoga BC ctpoenue
moutekys1 H2 u N2.

63. [TpuBecTr pUMeEpPHI MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMBI COCTUHSITUCH OBl KOBAJICHTHOW IMOJISIP-HOW M HETIOJISAPHOM
CBsI3b10. 11300pa3uTh CXeMbI CTPOCHHUS ITHX MOJIEKYJL.

64. ITpuBecTy mpUMep MOJICKYJIbI C SP- THOPHM3AlMEeH 3JIEKTPOHHBIX 001aKoB. Kakol yroa MexIy cBS3sIMH B 3TOH
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

65. IMpuBecTn mpuUMep MOJEKYJBI ¢ Sp2- THOpHAM3aHeH 3IEKTPOHHBIX 00s1akoB. Kakue yTrisl MexXIy CBS3SMH B 3TOH
MoJekyie? M300pa3uTh ee MpoCTPaHCTBEHHYIO CXEMY.

66. [TpuBecTy npuMep MOJICKYJIbI ¢ Sp3- THOpUIU3AIMEH 3JIEKTPOHHBIX 001akoB. Kakne yriibl Mexmy CBA3SMH B 3TOH
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

67. N306pa3uts crpykrypHsle dopmyist coequnennit K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTelIeHH
OKHUCIIEHHOCTHU 3JIEMEHTOB B 3TUX coeIMHEeHHAX? Kakie TUITbI XMMHUECKUX CBSA3€H NMEIOT MECTO B MX MOJIEKynax?

68. Uro Takoe o- U ©- cBs3u? M300pa3uTh reoMeTpudeckyro cxemy odpasoBanHus moyekydl H2 u N2. Ckonbko G- U 7- CcBszei
B 3TUX MOJIEKyJ1ax?

69. Kakue Tumel xumuueckoil cBsizu uMeroT Mecto B coenuHeHusix FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTUBUPOBATbD.
70. Kakue xapakrepHCTHKU HCHONB3YIOT A7 OLEHKH KOBaJIeHTHOW cBsizu? IIpuBecTH mpHMepBl.

71. Hanmcats crpykrypHable ¢hopmyinst HNO3, H2SO3, KMnO4. Vka3zaTh CTEeleHH OKUCIEHHOCTH 3JIe-MEHTOB B 3THX
COEIMHEHUSIX U 0XapaKTePU30BATh TUIIEI XUMUYECKHUX CBA3EH B 3TUX MOJEKyJIax.

72. Kax npoucxoaut Bo30ykIeHUE JICKTPOHOB M TMOPHIM3ALIMS AJIEKTPOHHBIX opOuTaneid? Buapl rubpuan3aim.
[TpuBecTn mpuMepsI.

73. Kaxk o6pasyercs nonHas cBa3p? Kakue ameMeHTHI criocoOHBI ee 00pa3oBbIBaTh? [IpuBecT mpume-psl.

74. B 1yeM 0coOeHHOCTH TOHOPHO-aKUENTOPHOH cBsi3u? OOBACHUTH X Ha MpUMepe oOpa3oBaHUs Ka-THoHAa NH4+.

75. Kax obpa3yercs xumudeckast CBs3b B KpucTaiulax MeTamioB? Kak 3aBucsaT BakHeiilme (u3nue-ckue cBONHCTBA METAIIIOB
0T 0COOEHHOCTEH METAINTNIECKOH CBI3H?

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

77. Kakue THImer xumudeckoit c¢BsA3u uMeroT Mecto B Monekynax NH3, CO2, C12? M300pa3uTh reoMeT-prHdeckoe CTPOCHHE
MOJIEKYI ¥ CXeMBI IepEKPBIBAHHS HJICKTPOHHBIX 00IaKOB.

78. VYka3zath TUIBI XUMUUECKOH cBs3u B Mosiekynax CH4, O2, HCN. IlpuBecTu cxeMbl MEpeKphIBaHUS SIEKTPOHHBIX
00JIaKOB.

79. N300pa3uTh 3NMeKTpOHHBIME YpaBHEHMSIMH Tiporiecchl oOpa3oBanus monekyn KCI, Na20, Al203. Kaxkoit tum
XUMHYECKOH CBS3M UMEET MECTO B 3THX COSANHECHUSX?

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

81. Oxcnp xenesa (III) MoxxeT OBITH BOCCTAHOBIICH Pa3NIMYHBIME 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)

Onpenenuth u3MeHeHue SHTaIbIU AH® B KaXKOH U3 9THUX PEaKuil.

82. Boruucnuts 3Hauenne AH® 11 npoTekaonmx B )KUBBIX OpPraHW3Max Peakuil MpeBpaIleHus! II0-KO3bl:
a) C6H1206 (k) = 2C2HS50H (k) + 2CO2 (1)

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

Kaxast u3 9THX peakiuii Jaet opranu3My OOJIbIe SHEPTUu?




83. TennoBoit a3 dexr peaknuu rameHuss U3BECTU

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

paBeH 65,3 k/Ix. CKoJIbKO TEIUIOTHI BbLe-TUTCs Ipu rameHuy 100 Kr HerameHol U3BeCT BOJON?
84. Boccranosnenue nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

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

OnpenenuTh CTaHAAPTHYIO TEILIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUIOTHI BBIACIUTCS NPH OKUCIEHUHM 1 M3 aMMuaka, U3MEPEHHOIO NPU HOPMAJIbHBIX YCIOBUSX, 110 PEAKLUU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasHoii ra3 mpezcTaBiseT co0oil cMech paBHBIX 00BEMOB BOJOpOAa U okcuaa yriaepoaa (I1). Haiitu konndectBo
TEIUTOTHI, BBIJEISIONICHCS pH cxxuranuu 1 M3 BoastHoTO Ta3a (1o CO2 n H20), u3MepeHHOTO NIPHU HOPMATBHBIX yCIIOBHUSX.

87. BbramcnnTh, CKOIBKO TEIUIOTHI BBLACIUTCS MPH o0Xure | kr cynb(uaa MUHKA 110 PEaKIUu:

27ZnS (k) + 302 (r) = 2Zn0 (x) + 2S02 (r), AH° =-943,6 x/Ix

88. Onpenenutb cTaHAapTHYIO dHTaIbIHI0 (AH®) obpasoBanus PH3, ucxons u3 ypaBHEHUS:

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

89. Hcxonsa u3 temnoBoro 3¢dexra peakmun

3Ca0 (x) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 xllx
ompenennts AH® o6paszoBanus opTodoc-haTa KaabIus.

90. Coxoxensl ¢ obpazoBanneMm H2O (r) paBHbIe 00BeMbI Bogopona u anermieHa C2H2, B3ATBIX IpH OJMHAKOBBIX yCIOBHSX.
B kakom ciydae BeigenuTcs 6onplie TemioTel? Bo ckonbko pas?

91. YTo Takoe SHTPONUS M B KAKUX CIMHUILAX OHA BbIpakaeTcs? Kak M3MEHsSETCS SHTPONHS C BO3PACTAHHEM TEMIIEPaTyphl U
npH (a3oBEIX mepexonax?

92. Uro Takoe m300apHO-M30TepMUUecKuii moTeHnuan (3Heprus I'u66ca)? Kax omnpenenserca usmeHenue >neprun [md6ea B
pe3yibTaTe XMMUUYECKOH PEakiMy U KaK OHO BIIUSIET HAa HAIPaBICHHOCTb PEAKIUH?

93. PaccunTars m3MeHenme sHeprun ['m06ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
H yKa3aTb, KaKas pCaKkuus CHOCO6H3 MPO-TCKATh CaMOIIPONU3BOJIbHO.

94. Beramenmnts  cucremst PbO2 + Pb = 2PbO Ha OCHOBaHMM ¥ peardpylo-IIUX BEIIECTB M ONPEIeTINTh, BO3MOXKHA JIH 3T
peaxuus.
95. Boruncnute AG® u AS® peakiuu

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

MO3KHO JIH UCTIONIB30BATh ATy PEAKIIUIO JUTSI MOTYUYSHUST aMMUaKa MTPU CTAHIAPTHBIX YCIOBUAX?
96. BbIunciuTh 3HaYeHUs1 CIEAYIOIIMX PEeaKUil BoccTaHOBIeHMs okcuaa xenesa (I1):
a) FeO (x) + 4 C (rpagur) = Fe (x) + /2 CO2 (1)

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

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

ITpoTexanue kakoil U3 ATUX peakuuit Hanboee BeposITHO?

97. Paccuntarhs 3HaueHUs CIEIYIONUX PEaKIUH U YCTAHOBHUTH, B KAKOM HAIPABICHUM OHH MOTYT MPOTEKATh
CaMOIIPOMU3BOJIBbHO B CTAHJAPTHBIX YCIOBUX Ipu 25 °C:

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

0) 8Al (x) + 3Fe304 (x) = 9Fe (k) + 4A1203 (x)

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

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

99. Kakue 13 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTAaHOBJICHBI JIO CBOOOJHOTO MeTaiuia aimromu-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 u3MepseTcsi CKOPOCTh XUMHUYECKOH peakiMu M OT KakuX (DakTopoB OHA 3aBHCHUT?

102. Paccunrars BeMUMHY KOHCTaHTBI CKOPOCTH peakuuu A + B = AB, ecnu npu KoHIEHTpauusx Be-1iecTB 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 BemecTBa A B 4 pa3a CKOPOCTh MPSMOH peakny He H3MEHU-TIach?

104. Peakuus mexny BemectBamu A U B mpotekaeT no ypaBHeHuio 2A + B = A2B. Konnenrpamus Be-mmectBa A paBHa 6
Moub/1, BemecTBa B — 5 monb/n. KoncTanTa ckopocTtu peaxiuu paBHa 0,5. BEIUHC-TUTB CKOPOCTh XUMUUECKOH PeaKiiy B
HaydalbHbI MOMEHT BPEMEHU U B TOT MOMEHT, KOI'Jla B peak-IIMOHHOM cMecu octanercst 50 % BeecTsa B.

105. B xakoM HamnpaBJIEHUM CMECTUTCSI PABHOBECUE PEAKLIUU:

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

IpH yMEHbIIIEHHN 00beMa B CHCTEME B 1Ba pasa?

106. Peaxuiust mpoTekaeT Mo ypaBHEHHIO

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

Kak n3MeHuTCs CKOPOCTh peakiuu rnocie pazbapieHus pearupytoieil cmecu B 4 paza?

107. Kak m3mennrcst 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 CKOPOCTBIO. TemmeparypHblii KO-3((UIMEHT CKOPOCTU




HepBoil peaknuu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS Mex Iy cO00# CKO-pOCTH peakiuii, eciii ux nposectu mpu 60 °C?

109. OnpeaenuTb TEMIIEPATYPHbBIH KO3(GGUIIMEHT CKOPOCTH PEAKIMH, €CIIM MPH MOHMKEHUU Temiepa-Typsl Ha 50 °C peakuus
3ameisieTcs B 32 pasa.
110. Peaxuus mpoTekaeT IO ypaBHEHMIO:

4HCI (1) + 02 (r) [ 2H20 (r) + 2C12 (r); [k
Kaxumu nsmeHeHUsIMUT JAaBJICHUA, TEMIICPATYpPbl U KOHL[GHTpaHI/Iﬁ pearnpyronux BE€IeCTB MOXXHO CMC-CTUTh €€ PAaBHOBECHUEC

BIIPaBO?
111. Kakoe cocTosiHue cHCTeMbI Ha3bIBAETCsI XUMHUUECKUM paBHOBecreM? IlepeuncinTh MpU3HAKH HC-THHHOTO XUMHYECKOTO
paBHOBeCHS.
112. UTo Takoe KOHCTAHTa XMMUYECKOTO paBHOBecHs? HamucaTh BeIpa)keHHs KOHCTAHT PAaBHOBECHS PEAKLUIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 () [ MgO (1) + CO2 (1); FeO (1) +
CO (r) (1 Fe (1) + CO2 (T).
113. Kak moBnusieT MOBBIIICHAE TEMIICPaTyphbl U JIABJICHUS Ha PAaBHOBECHE CICAYIONIMX OOPATUMBIX PEAKIIHIA:
N204 (r) [J 2NO2 (1), = +184,6 xlx
2CO (r) [1 CO2 () + C (1), =-172,5 xJIx
CO (r) + H20 (1) [1 CO2 (1) + H2 (1), = -41,2 xllx
114. Kak moBmnusieT TOBBIICHAE TEMIIEpaTyphl U IaBJICHUS Ha PaBHOBECHE CICAYIONIMX OOpPATUMBIX PEAKIIHIA:
C (1) + CO2 (r) [1 2CO (1), = +172,5 xllx
2H2 (r) + O2 (r) 11 2H20 (1), = -483,6 x/x
N2 (r) +O2 (r) [1 2NO (1), = 180 xx
115. B kakux W3 IpUBENCHHBIX HIDKE pEakUUil U3MEHEHUE JaBJICHUs HE BBI30BET CMELICHUS PaBHOBECUS U ModeMy?

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

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

2CO (r) + 02 (1) [0 2CO2 (1)

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

116. Hanwucath BbIpakeHUs] KOHCTAHT PaBHOBECHS CIEAYIOUIMX OOPAaTUMBIX XUMHUUECKUX PEaKIHiA:

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

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

4HCI (r) + 02 (r) [l 2H20 (1) +2CI12 (1)

117. VYKa3arh, KAKUIMH WU3MEHEHMSIMH TEMIEPATYPBhl, AABJICHUS ¥ KOHLEHTPALUH pearnpylolix BEIECTB MOXKHO JOOUThCS
MaKCHMAJIFHOTO BBIXOJ]a aMMHAKa IT0 PEAKIIHH:

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

118. Peaxuusi mpoTekaeT Mo ypaBHEHHIO:

2S02 (1) + 02 (r) [J 2803 (1), = -284.2 x/Ix.

M3MeHeHneM KaKuX mapaMeTpOB MOKHO JOOHUTHCS CMEIIECHUS PAaBHOBECHS B CTOPOHY 00pa3oBaHus ok-cuia cepsl (VI)?

119. Ha ocnoBannu npunnuna Jle-Illatense onpenenure, B KAKOM HallpaBIEHUH CMECTUTCS PaBHOBECHE B CHCTEMax: a) IpH
HOHW)KECHUH TEMIIEPaTypbl; 0) PH yBEJINUCHUH JIaBICHHUS:

a) CO (1) + 2H2 (r) [J CH3OH (r); <0

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

120. Kakumu 3MeHEeHUsIMU TeMIIEpaTyphl U JAaBJICHUS MOXKHO CMECTUTh PaBHOBECHE B CTOPOHY IMPO-IYKTOB Pa3ioKeHUs?
a) CaCO3 (k) [J CaO (x) + CO2 (r); = 178 xlx

6) 2NH3 (r) [0 N2 (1) + 3H2 (1); =220 xJIx.

121. UYemy paBna MaccoBas noist NaCl B pacTBope, cogeprkamieM 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-unuciuTh MaccoByio
JIOJTFO TIOTyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTH! (II0THOCTH 1070 Kr/M3) HEoOXOMMM IS MOJ-HOTO pacTBOpeHus 20
I KaJIpIHst?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BeliecTBa coaepxurcs B 200 mi:

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

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

126. Crxonpko MuumiatpoB 0,1 H. pactBopa H2SO4 norpedyercst s B3aumoaeiicteus ¢ 200 min 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpasyromerocst ocanka cyibpara 6apus BaSO4?

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

128. Berancnuts MomsapaocTh 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 yganmnn 50 T Bogsl. YeMmy paBHa MaccoBasi JOJIs
H2S04 B ocraBmemcs pactsope?

130. ITmotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BBMHCINTS HOPMAIBEHOCTB, MOJSIPHOCTE,
MOJISIIIBHOCTB PAcTBOPA.

131. UeMmy paBHBI HOPMaJIBHOCTh U MOJSIPHOCTB 16 %-Horo pactBopa HF mioTtHocThrO 1057 Kr/M3?

132. Ckonpko yuTpoB 24 %-Horo pactBopa KOH (motHOCTRIO 1218 Kr/M3), HEOOXOIMMOTO AJIS 3aJIUB-KU IIEIOYHBIX
AKKyMYJISITOPOB, MOXHO IpUroToBUTh 3 10 1 48 %-Horo pactBopa KOH (mmotHO-cTRIO 1510 KI/M3).

133. CKOJBKO MMJUTHIMTPOB KOHIIEHTPHPOBAHHON CEpHOM KHUCIOTHI INIOTHOCTHIO 1840 xr/M3, comepxka-meit 96 % H2S04,
HY’KHO B35ITh 1151 TpurotoieHus 3 i1 21 %-Horo pactBopa (I1oTHOCTHI0 1260 Kr/M3), HEOOXOIUMOTO IS 32JTUBKA KUCIIOTHOTO
akkymyssropa?

134. Kakoii o6vem 10 %-Hoii (10 Macce) cepHOil KucnoThl (II0THOCTE 1070 kr/mM3) motpebyercst Ui HeUTpaau3auu

pactBopa, conepxamiero 32 r NaOH?




135. Beruncnnts MaccoByo mOM0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mnotHocTs 1310 xr/m3).

136. CkoJbK0 MIJUTHIHTPOB 96 %-Horo (o macce) pactBopa H2SO4 (miotHocTh 1840 kr/M3) motpely-etcs s
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Uemy paBHBI HOPMATBHOCTh U MOJISIPHOCTE 35 %-HOro pactBopa opTtodocdopHoit kucnotst H3PO4 (mmotaocts 1216
kr/M3)? CKoJIbKO BOJIBI COZEp KUTCS B 1 11 9TOTO pactBopa?

138. Ckonpko: a) rpamMoB; 0) moneid ximopuna xenesa (11I) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa C IUIOTHOCTBIO
1342 xr/M3?

139. B xakoit mMacce Boxsl Hamo pacTBoputh 67,2 1 raza HCl, n3mepeHHOro mpu HOPMAIBHBIX YCIOBHAX, YTOOBI MONYyYHTh 10
%-Hbli1 (10 Macce) pacTBOP CONSHOM KUCIOTHI?

140. Kaxkoit 06vem Bogsl Hamo npudasuth k 100 M 20 %-Horo (1o macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/M3), 9TOOHI
HOTyduTh 5%-HBIi pacTBOp?

141. Boruuciuth ocMOTHYECKOE JTaBIE€HUE pacTBopa, coaepxkauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

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

143. [Ipu 0 °C ocmoTtuueckoe aasneHue pactBopa caxapa C12H22011 paBuo 3,55¢105 INa. Cxonpko rpamMMoB caxapa
coxepxurcs B 1 11 pactBopa?

144. [Ipu kakoii Temmeparype OCMOTHYECKOE JaBlIeHHE pacTBopa, coaepkaiero 18,6 r anmimna COHSNH2 B 3 1 pactBopa,
nocturHeT 2,84+105 I1a?

145. PaccuntaTs MONEKYISPHYIO MacCy HEIIEKTPOJIUTA, €CIU B 5 11 pacTBOpa COAEPKUTCA 2,5 T HEDIEK-TPOJIUTA, a
ocMoTHYecKoe AaBieHue 3toro pactBopa npu 20 °C pasuo 0,32¢105 Ila.

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

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

148. BeIYrcnuTh MOJEKYISIPHYIO MaccCy TJIIOKO3BI, €CIIM JaBJIEHHE BOJSHOTO Mapa Haj pacTBopoM 27 T rioko3sl B 108 T BozbI
npu 100 °C pasro 98775,3 Ila.

149. Jasnenue napa Boasl npu 30 °C cocraBusietr 4245,2 [1a. Cxonpko rpammoB caxapa C12H22011 cne-nyer pacTBOpUTH B

900 r BoJBI JUIs MOJIyYEHHUST PacTBOPA, AaBiieHue Kotoporo Ha 33,3 Ila Hike naB-neHus napa BoAbl? BEIUUCIUTE MACCOBYIO JIOJIO
caxapa B 3TOM pacTBOpE.

150. Jasnenue napa npu 10 °C cocrasnser 1227,8 ITa. B kakoM KoIM9IecTBE BOJBI CIETYeT PACTBOPHUTH 16 T METHIOBOTO
criupra CH3OH s noyuyeHus pacTBopa, JaBieHue napa koroporo coctasiser 1200 IMa npu Toi sxe Temneparype? Berunciurhb
MaccoByto goito CH30OH B aTom pacTBope.

151. JaBnenue mapa pactBopa, conepxamiero 155 r anmmura COHSNH2 B 201 1 adupa npu HEKOTOPO# TeMriepaType paBHO
42900 I1a. daBnenue napa s¢upa npu 3toii Temmeparype paBHo 86380 I1a. Pac-cunraTs MoneKyIsIpHYIO Maccy adupa.

152. Ckonbko TpammoB HadTamuaa C10H8 pactBopeHo B 2 Xr OCH30I1a, €CiId 3TOT PacTBOP KpHcTauiu3yeTcs npu 3,45 °C?
TeMneparypa kprcTaum3anuy gyrcToro 6exsona 5,40 °C, a ero kprockonudeckas koHcranra K = 5,1 °C.

153. OmnpenenuTs MOJIEKYISIPHYI0 Maccy KaM(opsl, ecau pacTBop, copepxamuit 0,552 r ee B 17 1 adu-pa, KUIUT TIpU
temneparype Ha 0,461 °C Bblilie, 4eM YUCThIN 3up. DOyUTUCKOTHYECKas KOHCTaHTa ddupa paBHa 2,16 °C.

154. Cxonpko stunerrukoiast C2H4(OH)2 rHeoO6xomumo 100aBUTH K 5 71 BOJBI, YTOOBI IOJNYYUTh aHTH-(QPH3, 3aMep3atoIInit
npu -15 °C? Kpuockonunueckast koHcranTa Boabl K = 1,86 °C.

155. BbIuncnuTh KpHOCKONUYECKYI0 KOHCTAHTY BOABI, 3Has, uTo 11 %-Hbli BoaHbIl pacTBOp 3THIOBOrO cnupra C2HSOH
Kpuctaumzyercs npu -5 °C.

156. BrruncnuThk TeMreparypy KpucTaJUTH3aluu pacTtBopa, conepsxkamiero 20 r caxapa C12H22011 B 400 r BogsI.
Kpnockonuueckas koncranta Boasl K = 1,86 °C.

157. PactBop, cocrosimuii u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uncteiii cnupt — nipu 64,7 °C.
D0ymmockonuaeckas koucTanta cnupra E = 0,84 °C. M3 cKOIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO o 1a?

158. ITpu xako#f TPHONM3UTENEHO TeMIepaType OyaeT KumeTh U Kpucraum3oBaThes 40 Y%-HBIH pacTBOP ATHUIIOBOTO CIIHpPTa
C2H50H B Boze? D0ymmnockonuueckas koncTanrta Boasl E = 0,52, a kpuockonunueckas K = 1,86 °C.

159. KaxoBa temmneparypa KumneHus pacTBOpa HedJIeKTposiuTa, cojepkamiero 3,01+1023 mMonekyn B JTUT-pe BOIbI?
D0yIuTnoCKOTNIecKast KOHCTaHTa BOJbI E=0,52°C.

160. Ha ckonmbKko rpagycoB HOBBICHTCS TeMIlepaTypa KureHus Bofbl, ecau B 300 T Boasl pacTBoputh 27 T miitoko3sl COH1206?
DOYTHOCKOTTUYECKast KOHCTaHTa BOIbI E=0,52 °C.

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

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

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

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

165. Ornpenenuth koHneHTpanuo noHoB OH™ B 0,01 M pactBope ruapokcuna ammonuss NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconmarmu oprodochopHoit kuciotel H3PO4 no nepsoii crynenu pasaa 7,11¢10-3. IIpeneOperas
JuUccolyanuei o ApyruM CTyIEeHsM, BBIYACINUTh KOHLEHTpauo noHoB H+ B 0,5 M pacTBope KUCIIOTHIL.

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

1,34, 4,25 %. Beraucnauts Knuce CH3COOH a1t 3THX pacTBOPOB M JIOKA3aTh, YTO KOHCTAHTA AUCCOIMAIIMH HE 3aBUCUT OT
KOHIICHTPAIIUU pacTBOpa.

168. Ocmotuueckoe nasuenue 0,2 H. pactBopa ZnSO4 mpu 0 °C pasro 3,59+105 ITa. Beruncauts n30T0-HUYECKHI
K03()(UIMEHT 3TOTO pacTBopa.
169. Jasnenue BonsHOro mapa Haja pactopom 24,8 T KCI B 100 r H20 mpu 100 °C paBHo 9,14+104 Tla. Berauciauth

M30TOHMYECKUH K03()(HUIMEHT, eClIi JaBJIeHHe BOASHOTO Iapa IpH 3ToH Temneparype paBHo 1,0133105 ITa.
170. PactBop, cogepkammit 8 r NaOH B 1000 r H20, kunut npu 100,184 °C. Onpenenutb U30TOHUYE-CKUHA KO (UIHEHT.




D0yITHOCKOTTNYEcKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, comepkarumii 1,7 T xmopuaa nuaka ZnCl2 B 250 r Bojbl, KpUCTATU3yeTcs: pu Temmnepa-type -0,23 °C.
OmnpenenuTts KaXynryocs cTenens aucconnanuy ZnCl2 B atoMm pactBope. Kprockomnm-ueckas koHcTanTa Bogbsl K = 1,86 °C.
172. Bomnsie pactBops! kapoamuna CO(NH2)2 u xopuna xansius CaCl2, comepxamue B OJMHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIAT MPH OAHON U TOH ke Temmneparype. Haiitu
Kaxymrytocs crenens aucconuanyn CaCl2 B 3ToMm pacTBope.

173. BerancinTh kaxyimyrocs crenenb auccoranuid NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeer Takyro
JKe BEJIMYUHY OCMOTHUYecKoro fnasieHus, uto u 0,44 M pactsop rimoxo3el COH1206.

174. PactBop, conepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammuzyercs npu temneparype -0,13 °C. Beiuncnurb
Kaxyurytocs creneds nucconnanuu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa Bojsl K = 1,86 °C.

175. Omnpenenuts ocmotnaeckoe nasienue 0,01 H. pactBopa cymbgara maraus MgSO4 npu 18 °C, ecnu kaxymasics CTEHNCHb
JIUCCOIMALIK 9TOTO JJIEKTPOSIUTa paBHa 66 %.

176. Ocmotnueckoe nasienue 0,125 M pactBopa KBr pasHo 5,63105 Ila mpu 25 °C. BeIYHCINTE Ka-XKYIUIYIOCsS CTEIECHb
nucconnanuu KBr B aTom pacTtBope.

177. BerunenuTs kKaxyIlyrocs cTeneHs guccormanyy xmopuna kamus KCl B pactBope, comepxkamieM 4,47 r KCI B 100 r Boxsl,
€CJIM 3TOT pacTBOp kpuctamumsyercs npu -2 °C. Kpuockonuueckast koH-ctanta Boabl K = 1,86 °C.

178. JaBienue mapa pactBopa, conmepxamiero 31,5 v aurpara kanpnus Ca(NO3)2 B 500 r Boxs! paBHo 1903,5 ITa mpu 17 °C.
JlaBneHue mapa BoJsI IpH 3ToH TemmepaType paBHo 1937 I1a. Paccunrars Ka-xymryrocs crenens quccoruanun Ca(NO3)2 B sTrom
pacTBope.

179. Ipu kakoif Temmeparype OyIeT KANeTh OJHOMOJIUIBHBIA pacTBop NaOH, eciu cTeneHs ero muccouyanuu paBua 73 %?
D0yIuTHOCKOTNIecKast KOHCTaHTa BOJbBI E=0,52°C.

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

181. CocTaBUTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHi, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHSAMH:

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

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

182. CocCTaBUTh MOJIEKYJISIPHBIE U MOJIEKYJIIPHO-MOHHbIE YPABHEHHsI PEAKLMM, IPOTEKAIOIIUX IPU CMe-IIMBAHUU PAacTBOPOB
ZnS04 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hamucats B MOJIEKyJIIPHON M MOJEKYJIIPHO-HOHHOH (popMe ypaBHEHUs peakuuii, MPUBOIAIIMX K 0Opa30BaHUIO OCAJKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hammcats B MOJIEKyJIIpHON M MOJEKYJIIPHO-HOHHOHM (popMe ypaBHEHHS peakuuii, MPUBOIIMX K 00pa30BaHMIO Ta30B H
CIa0BIX DJIEKTPOJINTOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2S04 —

185. Hamucats B MONIEKyJISIPHON M MOJEKYJISIpPHO-UOHHOH (hopMe ypaBHEHUs peakuuil HefTpamu3aruu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIC YPABHEHUS PEAaKLUil, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-UOHHBIMH YPABHEHUSIMHU:

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

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

187. CocCTaBUTh MOJIEKYJISIPHBIC YPABHEHUS pEaKUUil, KOTOPbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSIMHU:

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

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

188. Cwmemmansl pactBopsl: a) CuCl2 n Na2S04; 6) BaCl2 u K2S04; B) KNO3 n HCI; 1) AgNO3 n KCI. B xakux ciydasx
peaKuu MpOHAyT MpakTHIecKu 10 KoHna? CoCTaBUTh IS STHX PEaKIUH MOJIEKyJIsp-Hble ¥ MOJEKYIIPHO-HOHHbBIC YPABHEHNUS.

189. CocTaBUTh MOJIEKYJISIPHBIE M MOJICKYJIIPHO-UOHHBIE YPaBHEHHS PEaKIHid, MPOTEKAIOIINX MPH CMEIIMBAaHUN PAaCTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPAaBHEHUs PEaKUi, IPOTEKAIOIIUX 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 NH4CI, Na2S, CuSO4,
AICI3. Yka3ath peakiuio pacTBOPOB.

192. CocTaBHTh MOJEKYJIAPHBIE U MOJIEKYISIPHO-HOHHBIC ypaBHeHHS peakiuid ruapomunsa coner CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTp peakuuio pacTBOPOB.

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

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

(NO3)3? [nis1 kax 0¥ U3 THIPOIH3YIOIIUXCS COJICH HAMMCATh YPAaBHEHHS PEaKIMid THIPOJIH3a B MOJICKYJISIPHOM U HOHHO-
MOJIEKYJIIpHOH opMe (110 | cTymenn) u ykazaTh peakunio BOI-HOTO pacTBOPA KaxIOH COJIH.

195. Kakue u3 mepeurcieHHbIX HUKE cojel moasepratoTcs ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)27? JIist kaxxJ0H 13 THIPOIN3YIOIINXCS COJIeil HanmucaTh YpaBHEHHS PEaKIii THAPOIIN3a B MOJIEKYJIIPHOM 1
HMOHHO-MOJICKYJIIPHOH (hopMe (o | cTyrmeHn) n yka3aTh peakinio BOJIHOTO PacTBOpa KaXKIOH CONH.

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

197. Kakyro peaknuio cpeasl o0HapyxkuBatoT pacTBopbl conieit Pb(CH3COO)2, ZnCl12, Na3P0O4, NaNO3? Otset
TOATBEPANTH PEAKINSIMH.

198. Kakyro peaxuunio cpensl oOHapykHBatoT BoAHbIe pacTBopsl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Otser
000CHOBAThH pPeaKUUIMHU.




199. Kakyro peaxuuio cpensl ooHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 060cHOBATH
PEaKIHAMH.

200. Harmcats B MOJIEKyJIsIpHOH M MOJIEKYISIpHO-HOHHOW (hopme ypaBHeHuUs ruaponmsa coneir NH4CI, (NH4)2S, (NH4)
3P0O4, K2SO3. Yka3aTs peakiuio cpeIsl BOAHBIX PACTBOPOB ITHX COJICH.

201 - 214 CocTaBUTH ANEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTH YPAaBHEHHUS CIEAYIOIINX PEaKIIHiA:

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

H2S +H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCI104 + H20

As + HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI2 + CI2 + H20

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

12 + CI2 + H20 — HIO3 + HCl

204. KClO3 + HCI — CI2 + KC1 + H20

KMnO4 + K2S0O3 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2S0O4 — Cr2(S04)3 + S + K2S04 + H20
205. CI2 + KOH — KCI + KCIO3 + H20

K2Cr207 + K2SO3 + H2SO4 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonu. — KCI + CrCl13 + CI2 + H20

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KCl04 + KCI

KCl103 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn02 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2S04 — Fe2(S04)3 + NO + H20
H2S03 + C12 + H20 — H2S04 + HC1

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

211. NaBr + MnO2 + H2SO4 — MnSO4 + 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 + H2S04 — NO + 12 + K2SO4 + H20

HCIO3 — CIO2 + HC104 + H20

213. HCI1 + K2Cr207 — CI12 + 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 KUCIION Cpele MapraHel] BOCcCTaHaBIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B meno4Hoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S0O3 + H20 —

KMnO4 + K2S0O3 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIUBAETCS 0 TPEXBAJICHTHOTO COCTOSHUS, 3aKOHYUTh YPAaBHEHHUsS PEaKLMM:

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

217. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, Kakue U3 MPUBEICHHBIX HMXKE HOHOB MOTYT ObITh BOCCTAHOBUTEISIMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMepsl COOTBETCTBYIOLIMX PEAKIIMH.

218. Hcxons u3 cTpoeHHs aTOMOB DJIEMEHTOB, YKa3aTh, Kakhe U3 MPHUBEICHHBIX HIKE NOHOB MOTYT OBITh OKHCIIUTEISIMHE:
Al3+, Fe3+, F-, Cr6+. IIponmmiocTpupoBaTh OTBET PEaKUUSIMH.

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

220. VYka3aTh, Kakue U3 MPUBEICHHBIX HIDKE BEIIECTB SIBISIOTCS OKUCIHUTEISIMH, a Kakue BoccTaHoBH-TensimMu: KMnO4, Zn,
F2, HCI, HCIO4. OtBeT MOTHBHUPOBATb.

221. CoOCTaBUTh CXEMBI IBYX I'aJIbBAHWYCCKUX 3JICMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CIY>KWIO Obl aHOJIOM, a B APYTOM —

katogoM. [IpuBecTH dNeKTpOHHBIE YpaBHEHHS PEAKIHiA, MPOTEKAIONINX P PabOTe IIIEMEHTOB.
222. CoCTaBUTh CXEMBI JBYX raJbBAHUYECKUX DJIEMEHTOB, B OJHOM M3 KOTOPBIX LUHK — OTPHUIATENb-HBIH 3JIEKTPOJl, B IPYIOM




— MOJIOXKUTENbHBINA. Hamucats 371eKTpoHHbIe YpaBHEHUS peakuuii, IpoTeKa-IoIUX IpH paboTe 2JIEeMEHTOB.

223. Paccunrats 3.71.c. raTbBaHUYECKOTO 3JEMEHTA, COCTOSIIETO M3 LIMHKOBOIO 3JIeKTpoaa, norpyxen-Horo B 0,1 M pactBop
cynbdaTa IIMHKA, ¥ BOZOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B THCTHIUTUPO-BAHHYIO BOAY.
224. KoHneHTpanonHas rajibBaHUYecKas IIeTlb COCTAaBJIeHa MarHMEBBIMHU DIIEKTPOJAMH, TOTPYKEH-HBIMU B pacTBop MgSO4

Pa3HOIl KOHIIEHTpaLUH:

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

Paccunrats 5.7.C. 3TOTO dIIEMEHTA

225. BEBIYMCIUTE 3.7.C. TaJIbBAHHYECKOTO dJIEMEHTA

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

3Has, YTO PACTBOPHI NCITUMOIIIPHEI. Kakie mporiecchl MpOTEeKaroT Ha JIEKTPOoIaxX MpHu paboTe 3TOro 3jeMeHTa?

226. Hcnonp3oBas Tadn. 5 [IpunoskeHns, BEIYUCIUTD 3.1.C. DJIEMEHTa, COCTABIEHHOTO U3 Hamboiee U HauMEHee aKTHBHOTO
METaJuIOB, orpyxeHHsx B 0,1 M pacTtBops! ux coneil. Kakue mporecchl mpoTeKaloT Ha dJIEKTPoAax Ipu paboTe 3TOro sneMeHTa’?
227. O.A.C. B7IEMEHTa, COCTOSIIEr0 U3 MEJHOIO M IIMHKOBOTO 3JIEKTPOJOB, MOIPyKEHHBIX B 1 M pacTBOpEI conell 3Tux
9JIEMEHTOB, paBHa 1,1 B. MI3mMeHuTCs 11 3Ta Benmm4nHa, eciy ucrnonb3oBath 0,01 M pactBopbI? OTBET 000CHOBATS.

228. PaccunTats 3.1.C. TaIbBAaHMUYECKOTO JJIEMEHTA, COCTOSILETO U3 alIOMHHUEBOHN U cepeOpsHON MIACTUHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB TUX MeTasIOB. Kakue nmporeccsl MpoTeKaroT Ha 3JEKTPOax dIeMeHTa?

229. PaccunTaTs moTeHIMaM HOPMAIBHOTO BOJOPOIHOTO 3JIEKTPO/A, TIOTPYKEHHOTO B: a) TUCTHIUIN-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats ».1.C. raJIbBAHUYECKOTO JJIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kaxue mporiecchl MpoTeKaoT Ha dIIEKTPOAax JIEMEHTa BO BpeMs ero paboThI?

231. Uro Takoe koppo3ust MeTamnoB? Kakue Bumbl koppo3uu Bel 3Haere? IlepedncnuTs OCHOBHBIE Me-TOABI 3AIUTHI
METAJIOB OT KOPPO3HH.

232. IIpuBecT mpUMeEpbl KATOAHOTO U aHOAHOTO MOKPHITUH kene3a. COCTaBUTh 3JEKTPOHHBIE YpaB-HEHUS MPOLECCOB,
MPOTEKAOIINX ITPH HAPYIICHNH [ETIOCTHOCTH MOKPBITHH B arpeCCUBHOM cperie.

233. CocCTaBUTh 2JIEKTPOHHBIE YPaBHEHHS MPOLIECCOB KOPPO3HH XPOMHUPOBAHHOTO JKeJie3a B KUCIOTHOM cpelie, MPOTEKAIOMINX
HPU HAPYIIEHUH TTOKPBITHS.

234. CraB MeiM ¢ HUKEJIEM HaxOIUTCS B BOJHOU Cpejie, HACBIIEHHON KUCIOpoaoM. COCTaBUTh 3JIEKTPOHHBIE YPaBHEHUS
mporecca KOppo3HH CILIaBa.

235. B kakux ciyuasx UCIONB3YIOTCS aHOJHBIE, & B KAKUX — KaTOAHBIE 3aIlUTHBIE MOKpbITHs? [IpuBe-cTu npumeps! u
COCTaBUTH DJICKTPOHHBIE YPaBHEHMS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX ITPH HAPYy-IIIEHUH KaTOAHOTO W aHOJHOTO TIOKPHITHH.

236. AnroMuHHH cIenaH c jxkene3oM. Kakoil w3 MeTamioB OymeT MoJABepraTthCsi KOPPO3UH, €CIIH ITH METAJUIBI IOManyT B
KHCIOTHYIO cpely? COCTaBUTh 3JEKTPOHHbIE YPABHEHUS IIPOLIECCOB KOPPO3UHL.

237. Kak npotekaer mporecc Koppo3uu J1aTyHH (CIUIaBa MeI ¢ IUHKOM) B arpeccuBHOl cpenie? Co-CTaBUTh JIEKTPOHHBIE
ypaBHEHHS IIporiecca KOPPO3UH.

238. Kaxk npotekaer mporecc koppo3un OpoH3HI (CIIaBa MEAX U OJI0Ba) B arpeccuBHOM cpene? CocTa-BUTH AIEKTPOHHBIE
ypaBHEHHs 3TOTO Mpollecca.

239. CocTaBHTh AJIEKTPOHHBIC YPAaBHEHUS IpoIlecca KOPPO3UH HHUKSIMPOBAHHOTO JKeje3a B KHCIOTHOW Cpejie B cliydae
HapyIICHHUS TIOKPHITHS.

240. Omnogo cnasiHo ¢ cepeOpom. Kakoit n3 merannoB Oyaer paszpymathbest B arpeccuBHOi cpene? Co-CTaBUTh AJIEKTPOHHBIE
ypaBHEHHs IpolEecca KOPPO3UH.

241. BrIxoa mo TOKy npu MOJIy4YeHHH METaJUTHYECKOTO KaJIbLMs TPH 3JIEKTPOJSIM3€E paciuiaBa xjopuaa kaibius paseH 70 %.
CKOJBKO 3JIEKTpHUYECTBA HAJI0 IPOMYCTUTH Yepe3 AEKTPOIHUT, YTOOb! moyunTsh 400 T Kanbius?

242. CKOJIbKO aTFOMHHHS MOYXKHO TOJIYYUTh MU 3JekTposin3e paciuiaBa Al203, eciau B Teuenue 0,5 vaca mpomyckaTh TOK
cunoit 10000 A mipu Beixojie 1o Toky 85 %? CocTaBUTh CXeMY JIEKTPOJIH3a.

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

244. Kakue meransbl HeIb3s MOMYYUTh AIIEKTPOIM30M BOJIHBIX pacTBOpoB cojeit? Ilouemy? CoCcTaBUTH CXEMY DIIEKTPOJIH3a
BOZHOTO pacTBopa ¢ropuia Kanbus CaF2 Ha yroibHOM aHOJE.

245. Onpenenuts 00beM BoAOpoaa (YCIOBHS HOPMAaJbHBIE), BRIICTUBIIETOCS TIPH MPOMYCKAaHUU TOKa cuioi 10 A B TedeHue
30 MuHYT 4epe3 BoAHbIH pacTBop xnopuia kanust KCl. CocTaBUTh cxeMy JIEKTPOJIN3a Ha INIATHHOBBIX 3IEKTPOIAX.

246. CKOJBKO JIUTPOB KUCIOPOJA, U3MEPEHHOTO NP HOPMAJbHBIX yCIOBHAX, BBIACNUTCA MPH MPOMYCKaHHM TOKa CHIIOH 5 A B
TeueHue 2 yacoB uepe3 BogHbIA pacTBop NaOH? CoctaBuTh cxeMy 3JIEKTpOoIu3a.

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

248. CocTaBUTh CXeMy JIeKTpoiu3a BogHoro pactsopa SnCl2 ¢ rmiaTHHOBBIM aHOOM. CKOJBKO 0JIOBA BBIAEIUTCS HAa KAaTOZE
B TO BpeMsi, KaK Ha aHoJie 00pa3zoBasioch 44,8 J1 X1opa, U3MEPEHHOTO IIPH HOP-MAJIBHBIX YCIOBHSX?

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

250. CranpHas neranp o0meil miomaapio moepxHoctu 0,08 M2 morpyxeHa B pacTBOP COJIM HUKENSI M MCIIOJIb3YETCS Kak

karo. [TnmotHocTs Hukens 8900 kr/m3. KakoBa TonmpHa 00pa3oBaBIIerocsl 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 1 cepedpa. CKOJIBKO TpaMMOB MEJIU BBIZCTIIIOCH Ha KaToae U3 BTOporo pacTBopa? COCTaBUTh CXEMbI
AIIEKTPOIIH3a ATUX PACTBOPOB C HHEPTHBIM aHOJIOM.

252. CocTaBUTh CXEMBI JIEKTPOJIN3a paciiaBa U BogHoro pactBopa KF Ha unepTHOM aHOne. CKONBKO BpEMEHHU MOTpedyeTcs
JUTS TostydeHus 3,9 T kanus, eclii cuiia Toka paBHa 20 A?
253. CKOJIBKO BpeMEHH HYKHO IPOITYyCKaTh TOK CHIION 3 A depe3 pacTBop cynbdara nuHka ZnSO4, 9T0OB TOKPHITH

TUTACTUHKY TuIomaapio 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




BbIIIETHIOCH 4,194T MeTanna. Halitu aToMHYI0 Maccy MeTasa.

255. Yepes pactBop xiopuaa iuHka ZnCl2 B Tedyenue 30 MUHYT MPOIyCKAIHd TOK, IPUYEM Ha KaTone Bbiaeawioch 0,25 r
IHKa. AMIiepmeTp mokasbeiBai Tok 0,4 A. KakoBa ommoOKka B MOKa3aHUIX aMItep-MeTpa?

256. CoctaBuTh cxeMy anekTponutndeckoro noiydenus: LiOH u3 kakoit-mu6o comm nutus. Kakoe koiamuecTBo
aNeKTpudecTBa Heooxoaumo A nomyuyenus 1 xr LiOH npu Beixone mo Toky 80 %?

257. [pu snexrponuse Boauoro pactBopa CrCl3 tokom cuioii 4 A macca karona yBeianuyuiach Ha 16 T. CKolbKO BpeMEHHU
MPOOIDKAJICA Tpotiece 31ekTponn3a? COCTaBUTh €r0 CXeMy IPH YCIIOBUH MCIIOIh30BaHNS HHEPTHOTO aHOAA.

258. BonHslif pacTBop coaepkuT cMech kKaTuoHOB Cu2+, Fe2+, Zn2+. B kakoil mocnenoBaTensHOCTH Oy-IyT

BOCCTAaHABJIMBATbLCA 3THU HOHBI IIPU 3nelcrponn3e? B Teuenue kakoro BPEMCHH HAJ0 MPOIYyCKaTb TOK CHIION 2,5 A qcpe3 pacTBop,
YTOOBI BBIJICIHTE IO 1 T YKa3aHHBIX METaJIIIOB?

259. ITpu cune toka 4 A B Teuenue 20 MUHYT Ha Katone Bblaenutcs 4,542 r HekoToporo meramia. Paccuurath
INEKTPOXUMHUUECKUH IKBUBAJIEHT ITOTO MeTaslIa.

260. I1pu snekrponuse pacTBopa Cynbdara IMHKA HA aHOJEe 00pa3oBasloch 5,0 J1 ra3a, M3MEPEHHOIO NPU HOPMAaIbHBIX
ycnoBusx. CKOJIBKO IUHKA BBIIEIHIIOCH 3a TO ke BpeMs Ha Katojie? COCTaBUTh CXeMY DIIEKTPOJIM3a Ha INIATHHOBBIX JJIEKTPOAX.
261. Uro Takoe AMCIEpCHBIE CHCTeMBI? B deMm pasmuune MexIy MOHO- M HONUANUCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiuM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS 1oyBa?

262. Yro Taxoe apcopbrmsa? Kaxk m3MeHHTCS afcOpOLHOHHAs CIOCOOHOCTD BELIECTB IPU APOOICHUN KyOMUECKHX YacTHIL C

JUTHHOU pebpa 5 MKM 10 yacTul] ¢ AmuHO# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMAapHOM MOBEPXHOCTH | cM3
BEIIIECTBA.

263. PactBop (3011) KOLTOMAHOM Kamdopsl B 1 cM3 comepxut 2¢108 rroOyn atoro BeriecTBa. [IpuHU-Mas TuameTp TI00YIIbI
paBHBIM 10-6 MM, ITOJICYUTATH OOIIYIO IOBEPXHOCTH AUCIEPTHPOBAHHOTO Be-IIIECTBA B 1 J1 30111

264. UeMm pa3nuuaroTcs 3016 U reib? Bo3MokeH I mepexon U3 304 B renb ¥ 00paTHO? OTBET MOA-TBEPAUTH IPUMEPaMU.
265. Uro Takoe koyutouzabl? B yem mpuumMHa Koaryisiiuu KOJUIOUI0B?

266. UYro Takoe menTm3anusa kowtonnoB? Kax ruapokenn sxenesa (III) MoxHO mepeBecTH M3 Koaryiira B 30J1b M U3 30JI B
KOaryJsr?

267. Hanwucats popMyny KommouaHoH MuLENIbl, oOpa3yrouieiicss Mpu B3aUMOJIEHCTBUU CUJIBHO pa3-0aBIEHHBIX PACTBOPOB
AgNO3 u KCI npu mHebonpiiom n3obiTke KCl. Ykazats noHbBI, 00pa3yromiye IBOHHOMN 3JIEKTPUICSCKUI CITOH.

268. Hanmcats GopMyiy KOIIOMIHON MHIIEIIIBI, 00pa3ylomieicsl pH B3aUMOJICHCTBUU CHJIBHO pa3-0aBIIEHHBIX PACTBOPOB

AgNO3 u KCI mpu nebomsmom u3osTke AgNO3. YkazaTs HOHBI, 00pa3yolye aJcOpOLHOHHYIO YaCTh JBOMHOTO IEKTPUIECKOTO
CII051.

269. Hanmcats GopMyiTy KOJUIOWIHON MHIEIIIBI, 00pa3yIoIeicsl PpH B3aUMOJICHCTBUU CHJIBHO pa3-0aBJICHHBIX PACTBOPOB
Na2Si03 u HCI npu He6onpmom n3dsiTke Na2SiO3. Yka3zaTs HOHBL, 00pa3yro-1ie: a) MOTEHIHAIONPEACIISIOMNN CIIOH; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.

270. Hamncats opMyity KOJUTOMIHOM MULEIUIBI, 00pasyroleiicst py B3aMMOACHCTBUY CHIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2Si03 u HCI npu nebonbmom n3dsiTke HCL. Yka3ats noHsl, o0pasyromue U Qy3Hyr0 4acTh JBOHHOTO JIEKTPHIECKOTO CIIOSI.
271. Uro Bsl 3HaeTe 0 xoarymupyromeM aeiictsun »nexrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Gosbliee BO3EHCTBIE Ha KOAryJsiuio Koyuton1o8? OTBET MOTUBHPOBATb.

272. Yro Takoe mopor koarymsnun? Kak on Oyner m3mensarscs B psnxy coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATE.
273. Kak MoxHO cTaOMIn3upoBaTh AucnepcHble cucTeMbl? UTto Takoe crabmimsarop? Kakwe BuIs! crabmin3anuu
JMCIIEPCHBIX cucteM Bol 3HaeTe? UTo Takoe 3alIUTHBIE KOJUIOU/IBI M B YeM MEXaHU3M X AeicTBus?

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

275. B nBe xon6s! ¢ 30mem MnO2 mpununu ciemyrone pacTBopsl: B mepyto NaCl, Bo BTopyro — cHa-4ana pacTBOp MbLIA, a
3areM NaCl. Uto npousoiineT B kaxxaoi koyoe? OTBET MOTHBHPOBATH.

276. Urto mpou3ouaeT Npu CIMBaHUU KOJUTOMIHBIX pacTBOpoB AgCl (ctabmmmszarop — KCl) u Fe(OH)3 (crabunmmsarop —
FeCl3)? OtBet moaTBepaAUTH (hOPMYITaMH KOIIOMIHBIX MULIEI.

277. Uro mpou30iaeT Npu CIMBAHUU 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. OTinuue 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 nporieccoB no-romenns CO2 Bonoit u
OKCHJIOM KaJIbLIUSI, & TAKKE TIOTVIOIICHHUSI aMMHaKa BOJIOH.

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

MaKpOMOJIEKYJI, II0 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4eHUS IOJIUATUICHA, YKAXKUTE MOHOMEDP U METOJ
HOTy4YeHHUS oauMepa. MoxKeT 1 HONU3TIICH UMETh aTakThdeckoe cTpoeHne? OTBeT MotuBHpyiite. Kak ucnoms3yercs
HoNuAITUIEH?

282. VYxaknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HOJUCTHPOI IO TMPOUCXOKACHHUIO, XUMHUYECKOH Tpupoxe, hopme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuioo. Hanumure ypaBHeHNe NOIy4YeHUS IOJIUCTUPOIA, YKAXKATE MOHOMED U METOJ
nonyudeHus noauMepa. Kakoe ctpoeHue — crepeoperyisip-Hoe UK HeperyspHoe — uMeeT noauctupon? Otsetr MoTHBUpYHTE. Kak
UCTIONIb3YETCs MOTUCTUPOT?

283. VYkaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HOJMXJIOPBHHIII TI0 ITPOMCXOXKICHAIO, XHMHUE-CKOH TpHpoze, hopme
MaKpOMOJIEKYJI, 110 OTHOLICHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy-4€HNs NOJUXJIOPBUHUIIA, YKAXKUTE MOHOMED U METOH,
nonyudeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH H30TAKTHUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MoTtuBupyiiTe. Kak ucnoinp-3yercst noiuxjaopBuHMI?

284. VkaxxuTe, K KAKOMY BUAY [IOJUMEPOB OTHOCUTCS MOIMMETHIIAKPUIIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH MIPUPOE,
(hopMe MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummire ypaBHeHHE MOTyYeHUs OTMMETUIAKpUIIATa, YKaKUTE MOHOMED




U METOJ TOTy4ueHus nmoauMmepa. Kakoe cTpoeHne — cTepeoperyispHoe Uil HeperyJIsipHOe — UMeeT 3TOT moiaumep? OTBeT
MoTHBHpYyiiTe. Kak Hcronb3yercs moauMeTHiIakpunar?

285. VKaxkuTe, K KAKOMY BHUIY HOJIMMEPOB OTHOCUTCS IMOJHAKPUIOHUTPUI IO MPOUCXOKACHUIO, XU-MHUECKOH IpUpoze,
(hopme MaKpOMOJIEKyYJ, TI0 OTHOILIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHUS TOTHAKPIIIOHUTPHIIA, YKAXKUTE MOHOMED
U MEeTOJ NoryueHus noaumepa. K xakum nomu-mepam — KapOOIETTHBIM UIIH TE€TEPOLEITHBIM — OTHOCUTCS TTOTHAKPUIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnonp3yeTcs NONUaKpUIOHUTPHII?

286. VYxkaxwuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaIMEHOBBIH KaydyK IO MPOHMCXOXKICHUIO, XUMHIECKOI IpHpoe,
(hopMe MaKpOMOJIEKyYJ, TI0 OTHOIIEHHIO K HarpeBaHuio0. Hamummire ypaBHeHHE OIy4YeHUs OyTaJUeHOBOTO KaydyKa, yKaKUTe
MOHOMEP M METO]I NOTy4YeHus noaumepa. Mimeer su aTot nonmmep nuc- u tpanc-gopmelr? OTBeT MoTHBHpY#HTE. Kak Hcnons3yercs
OyTamMeHOBHII Kaydyk?

287. VYxaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS OyTaIueH-CTHPOJIBHBIA KaydyK IO IMPOUCXOXK-ICHUI0, XUMHUIECKOH
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHUIO K HarpeBaHHo. HanummuTe ypaBHeHHE MOTy4eHHs OyTaAueH-CTUPOIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ MONTy4eHus noauMmepa. K kakuM nomuMepam — aTaKTHYECKMM MM U30TAKTHYECKHM —
oTHOcHTCs 3TOT nomumep? OTBeT MoTHBHpY#Te. Kak ncrons3yercst OyTaaueH-CTHPOIBHBIN KayayK?

288. Yxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS OyTaqueH-HUTPUIBHBIN KaydyK IO MPOMUCXO0XK-ACHHUIO, XMMUUECKON
npupoze, popmMe MaKpOMOJIEKYJI, 110 OTHOIICHUIO K HarpeBaHuto. Hanuinure ypaBHeHue noxydenus OyTagueH-HUTPHIEHOTO
KaydyKa, YKa)KUTE MOHOMEPBI U METO/] IT0JTyueHHs noiaumMepa. Kakoe cTpoeHue — crepeoperyiipHOe WK HEPETYIISIPHOE — UMEET
stoT nonmmep? OTBeT MoTuBHpYifTe. Kak ncons3yercs OyTaaneH-HUTPIIBHBIA KaydyK?

2809. VYKaxkuTe, K KAKOMY BHJYy MOJMMEPOB OTHOCHUTCS (eHondopMalbIeTHIHas CMOJia MO MPOUCXOXK-ACHUIO, XUMUYECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio. Harnmmmmre ypaBHeHue momydeHus GpeHonpopManbaeruIHon
CMOJITBI, YKOXXHTE MOHOMEPHI I METO/] ITOTy4eHHs omMepa. K kaknm nonrmepaM — KapOOIETTHBIM HITH TeTEPOLIETTHBIM —
oTHocHTCs 3TOT nonumep? OTBeT MoTuBHpYiiTe. Kak ucnons3yercs penondopmanpaeruaaas cMona?

290. VYKaKuTe, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS MOJUATHICHTEpedTaIaT Mo MPOUCXOXKACHUIO, XUMHYECKOH MPUPOJE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHUo0. Hamummre ypaBHEHHE TOTydeHHUS MOIUITHICHTEpedTaIaTa, YKOKATE
MOHOMEPHI ¥ METO/] ITOTy4eHHs ouMepa. Mimeer i 3ToT monmmep Iwc- 1 Tpanc-popmel? OTBeT MoTHBHpY#HTE. Kak
UCTIONb3YeTCs MOIUITHIIeHTepedTanar?

291. VKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS HEHIJIOH IO NMPOUCXOKICHUIO, XUMHYECKOH mpupoze, popme
MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4YeHUs HEUIOHA, YKaXKUTE MOHOMED U METOZ,
nonydeHus noauMepa. K kakiuM monumepam — KapOOIEITHBIM HITH FeTepPOIETTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
MoTuBupyiite. Kak ucrons3yercs Heilnon?

292. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HONUTETPAPTOPITHIICH IO MPOMCXOXKICHHIO, XUMIUECKOH MpUpOIIE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE OTyYeHUS TOTUTETPA(QTOPITHICHA, YKAKHITE
MOHOMEp U METOJ MOITy4eHHUs noauMepa. MoxkeT 11 3TOT MOTUMep UMEeTh aTakTudeckoe cTrpoeHue? OTeeT MoTuBHpyiiTe. Kak
UCIIONB3YEeTCs MONUTETPadTOP3ITHICH?

293. VkaxxuTe, K KAKOMY BHUIY [TOJUMEPOB OTHOCUTCS MOIMMETHIMETAKPUIAT MO MPOUCXOXKICHUIO, XUMUUYECKON IIPUPOAE,
(hopMe MaKpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHu0. Hamummire ypaBHeHHE MOMTyYeHUs TOIUMETHIMETaKpHIIaTa, yKaKUTe
MOHOMEp U METOJ NoTy4eHus noauMepa. K kakiuM nonumepam — aTaKTHYECKUM HITH U30TAKTHUECKHUM — OTHOCHUTCS 3TOT MonuMep?
OtBet MoTuBHpy#Te. Kak 1cronp3yercs: oJIMMeTHAMETakpuiiaT?

294. VYxaxure, K KAKOMY BHJY IOJIIMEPOB OTHOCHUTCS MOJIMBHHMIIAIETAT MO NMPOMCXOXKACHHUIO, XUMHU-4eCKoil mpupose, Gpopme
MaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHuto. HamummuTe ypaBHEHUE MO-ITyYeHUs] TOTUBUHMIALIETATa, YKaKUTE MOHOMED U
METO]] oIy4eHus nonumepa. Kaxkoe crpoeHne — crepeoperyisipHoe WK HEPETryIsIpHOE — UMeET 3TOT nonumep? OTBeT
MotuBupyirte. Kak ucnonbs3y-ercs moJuBUHUAIALETAT?

295. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS KallpoH IO MPOUCXOXKICHUIO, XUMUYECKOH mpupoze, Gopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHu1o. KakuMu MeTogaMu MOKHO HONY4YUTh KanpoH? HanumuTe ypaBHEHUs MOTy4eHHs
3TOTO TIOJIIMEPa, YKKATE MOHOMEPHI. K KakuM ImosmMepam — KapOOIIeITHBIM FITH TeTePOICTTHRIM — OTHOCHTCS KarpoH?

296. YkaxuTe, K KAKOMy BHJY IOJIIMEPOB OTHOCHUTCS PE3HHA MO NPOMCXOXKACHHUIO, XMMUUECKOH NpH-poae, Gopme
MAaKpOMOJIEKYJI, IO OTHOILICHUIO K HArPEBAaHUIO. Y KAXXHUTE MOHOMED M METOJ MOTy4eHHUs pe3uHbl. UeM pe3rHa oTaudaercs oT
300oHuTa? Kak NCHonb3yoTcs pe3uHa U 300HUT?

297. Kaxue pazHOBUAHOCTH monmu3oIpeHa cymecTByoT? K kakum BUAaM MOJIMMEPOB OHM OTHOCSTCS IO MPOHCXOXKACHHUIO,
(hopme MaKpOMOJIEKyJ, TI0 OTHOILICHHIO K HarpeBaHuio? Hamummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH MOJIMH30IPEHA,
yKaxkxuTe MoHOMepbl. Kak ucronb3yeTcs Moluu30-mpeH?

298. Uro takoe noivamuanble cMoibl? Kakie pa3HOBUAHOCTU MONHAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BHUIY
MOJIMMEPOB OHHU OTHOCSITCS IO TIPOUCXOXKACHHIO, XUMUUECKOH TIPUpoe, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLIEHHUIO K HaTPEeBaHHUIO.
HanumuTe ypaBHEHUS MOTy4eHUs TOJHAMUAHBIX CMOJ, YKOKHUTE MOHOMEPBI. Kak HCHONB3yI0TCS MOTHAaMUIHbBIE CMOIIBI?

299. Kakue Bunbl kayuyka cymecTBytoT? K kakoMy BHIy NMOJMMEPOB OHH OTHOCSTCS IO HMPOUCXOXKAE-HUIO, XUMHYECKON
npupoze, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHWio? Hanmmmte ypaBHEHNSI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaOKHTE
MoHOMepHI. Kak HCTIONB3YyI0TCS 3TH MIOIHMEpHI?

300. INepeuncaure kapOOLENHbIE TONUMEPDI, TOITyYEHHBIE METOJIOM MOJMMEPU3ALINY, HE COAEpIKAIINe B OCHOBHOM Ienu
KpaTHbIX cBsi3ei. HanumunTe ypaBHEHHS UX MTOJIy4EHUs, YKa)KUTE MOHOMEpBI. Kakue U3 3THX NOJMMEpPOB MOTYT UMETH
aTakTuyeckoe ctpoenre? OTBET MOTUBUPYHTE.

301. Uro takoe pH-ungukaropsl? Kakue nnaukatopsl Bel 3Haete? IIpucyTcTBHE KakuX HOHOB B pac-TBOPE MOKHO
0OHapYXUTPH IIPH TOMOIIX HHANKaTOpoB? [IpuBecTH mpuUMepsI.
302. B msaTh ipoOupok, copepkaimux pacTBOpbl ximopunos Harpus, meau (1), 6apus, amomunus u xe-ie3a (I11), modasumu

pactBop KOH. Yka3ars B Kakix UMEHHO IPOOUPKAX HAXOIATCSA PaCTBOPHI ITHUX COJIEH, ecinu B 1-if mpoOupke BBIMAT 0CagoK Oenoro
1BeTa, B 4-i1 — cuHero, B 5-if — Oyporo 1BeTa, a Bo 2-i u 3-i ocaaka He oOpa3oBasiock. [Tpu momoIy Kakoro peareHTa MOKHO
OIIPEIEIUTh COCTAB CO-IEPIKUMOTO 2-1 U 3-if mpoOupok? OTBET MOATBEPIUTH YPaBHEHUSIMH PEAKIUi B MOJIEKYIISIPHOW 1 HOHHO-
MOJIEKYISIpHOH (opme.

303. B nate nmpoOupok, copepKaiux pacTBOPHI XJIOPUIOB Kajdus, aMMOHUs, MarHus, xene3a (II) n xanpuus, no6aBuin




pactBop NaOH. Yka3aTs B KakuX UIMEHHO IPOOUpPKAX HAXOAATCS JaHHbIE COJU, €CIIH B 1-1 MpoOUpPKe BHINAN 0CaI0K 3eJICHOBATOTO
1[BETA, BO 2-i U 4-i — OeJIoro 1[BeTa, MPUYEM BO 2-if OH PacTBOPHIICS MPH pa30aBICHUH BOIOM, a B 3-i U 5-1f mpoOupKax ocaaka He
obpa3zoBanock. Kak MOXKHO OIIpeeNTh COCTaB PacTBOPOB B 3-i 1 5-1 mpodupkax? OTBET MOATBEPAUTH YPAaBHEHISIMH PEaKINii B
MOJIEKYIIIPHOH ¥ HOHHO-MOJEKYJISIPHOH (opme.

304. Vka3zaTb [Ba XUMHUYECKUX PEAKTHBAa, IPH MOMOIIU KOTOPBIX MOXKHO Pa3lIM4UTh PACTBOPBI XJIOPU-IOB MAarHus, KalblUsi U
Gapust. Hanmcars B MoseKy JISIpHOW ¥ HOHHO-MOJIEKYJSIDHOH (popMe ypaBHE-HUS PEaKUii, NPOTEKAIOIINX MEXIy TUMU PEaKTHBAMHU

U KaXJI0H U3 CONeH.

305. [Tpu moMoIIM KaKUX XUMHUYECKHX PEaKTHBOB MOXKHO Pa3IUUUTh CIEAYIOUINE COSAMHEHHs HATpHs: KapOOHAT, XJIOPHJ,
cyibdat, pocdar u runpokcun HaTpust. HamcaTs ypaBHEHHUS peakiyii B MOJICKYJIIPHOW M HOHHO-MOJICKYJIIPHOU (opMe.
306. IIpn moMomyM Kakoro yHHBEPCATBHOTO PEAKTHBAa MOXKHO OIPEIENUTh, B KAKOH M3 IATH MPOOHPOK HAXOIATCSA PACTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTs ypaBHEHHUS PEaKIHii B MOJIEKYJIIPHONH ¥ HOHHO-MOJIEKYIIIPHOH (OopMe U yKa3aTh
I[BET OCAJIKOB.

307. Hamcars xumuueckue (HOpMyITbl BEIIECTB, HAXOAAIMIMXCS B 3-X KojI0ax, ecian: 1) pacTBOPHI OKPALIMBAIOT IIAMS
TOPEJKA B (PMOJIETOBBIN I[BET; 2) MpH npriuBaHuu pactBopa AgNO3 B oOpasiiax u3 1-i u 3-if K00 BBITIAT TBOPOKUCTHIN 0CaTOK
6eroro 1BeTa, a B 0Opasue u3 2-it koa0sI — skenToro 1Bera; 3) npu gobdasnennu H2SO4 B o6pasiie u3 3-# KosObI MPOU30IILIO
OypHoe BblJIeTIeHHE ra3000-pa3HOTO BEIIECTBA, KOTOPOE BbI3BaIO moMyTHeHHe pactBopa Ca(OH)2. OTBer monTBepANTh ypaBHe-
HISIMH COOTBETCTBYIOIINX PEAKIHi B MOJICKYISIPHOH ¥ HOHHO-MOJIEKYJIAPHOH (opMe.

308. ITpy moMoIM KakuX KauyeCTBEHHBIX PEAKIHMIl MOXKHO pa3iuuuTh 2 MHHepalbHBIX ynooperus (NH4)2SO04 u KC1? Otser
HOATBEPJMTH YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIpHOH (popMe, yka3aTh LIBET OCaKOB.
309. Hamncats xumuueckue (GOpMyITbl BEIIECTB, HAXOAAMMUXCS B 3-X Koabax, eciu: 1) pacTBOp OKpa-IIMBACT ILIAMsl TOPEIIKU

B (roeTOBEIH 11BET (00pa3Ibl n3 Koud 1-if n 2-i) n xenThlif (oOpaser n3 3-# koyobl); 2) mpu npuwiuBaHuu pactBopa AgNO3 B
oOpasiie u3 xkoa0Ob1 No2 BbINal TBOPOXKUCTEIN 0cafok 6ernoro 1BeTa; 3) npu nobdasnenun pactsopa BaCl2 B obpasuax u3 1-if u 3-it
K0JI0 BhIMagaeT Oelnblid ocanok; 4) nmpu godasiennu H2SO4 u3menenuit He npoucxoaut. OTBET MOATBEPANTh YPAaBHEHUSIMH
COOTBETCTBYIOIIUX PEAKUNIT B MOJICKYJIIPHOH M HOHHO-MOJICKYJIIpHOH (opme.

310. Kak npu momomy BoAs! M a30THOM KUCIIOTHI PACIIO3HATH YETHIPE IOPOIIKa — COXy, Mell, CyibdaT HaTtpus u runc? OTBeT
MOATBEPANUTH YPaBHEHUSMHU peakurii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHOH (opMme.
311. B uerbIpex makeTax cozepikarcs CIEyIOLIME BELIECTBA: CyNb(aT allOMUHUS, HATPAT Oapusl, XJIOPUI aMMOHUS, CyIb(UT

Hatpus. VIcTions3ys pacTBOP TMAPOKCHAA KNS M OTKPBITHIH MM CyJIb(aT allfOMHHIS, OOHApYXHUTh BCE OCTAIFHBIC BEIECTRA.

OTBeT MOATBEPAUTH YPAaBHEHHAMH pPeakuuil B MOJICKYJIIPHON U HOHHO-MOJIEKYJIpHOH (opme.

312. Kak mpu momoniu nepmanranata kanuss KMnO4 MoxHO pa3iuuuTh: a) cyibdarsl sxene3a (I1) u (II1); 6) HUTpaT U HUTPUT
kanmua? OTBET MOATBEPANTH YPABHEHUSIMH BOSMOXHBIX OKHCIHTEIFHO-BOCCTAHOBUTEIEHBIX PEAKIIHI.

313. Kak npu momomu muxpomara kanust K2Cr207 moxHO pa3znuunts: a) cynsdats! sxene3a (II) u (III); 6) autpar u HUTpUT
kanua? OTBEeT NOATBEPAUTh YPABHEHUSIMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENNBHBIX PEAKIIHIA.

314. B tpex GaHkax 0e3 3THMKETOK HAaXOATCS CIEIYIOIIME BEIIECTBA: Cynb(ar HaTpus, cyab(UT HATPUs, Cyab(ua HaTpus.
Kak, nmest B cBOeM pacHopsHKEHHH JINIIG OJUH PEaKTHB (KaKoi?), y3HATh, TAE Kakas coJb Haxoautcs? HamcaTs ypaBHEHHS

peaKuu MeXIy PEeaKTHUBOM H KaXIOH U3 coJelf B MONEKYIAPHOH 1 HOHHO-MOJEKYIIPHOH opme.

315. Kax npu nmomoiy ruipokcuia HaTpusl, HUTpaTa cepebpa U xyopuaa Oapus ONpenenuThb, Kakoe U3 yaoOpeHuii — cyibgar
AMMOHUS, HUTPAT HATPHs, XJIOPUA aMMOHUS — IIPEACTaBIsIeT co00 necnemye-Mulii oopasert yrooperus? OTBeT MOsCHUTD
YpaBHEHHUSAMH peakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHeM I[BeTa 00PAa30BABIINXCS OCAIKOB.

316. Kak nmpu momoum ruipokcuia HaTpusi, HUTpaTa cepebpa U kapOoOHaTa HATPHUs ONpPENeNUTh, Kakoe U3 YAOOpeHUl —
HUTpAT KIblus, pochaT aMMOHUSI, XJIOPHUJL KaJIMs — IIPECTABIIET CO00H uccieaye-Mplii oopaser; ynoopenus? OTBET NOSICHUTD
YpaBHEHMSAMH peakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJIIPHOH (popMe ¢ yKazaHHeM I[BeTa 00Pa30BABIINXCS OCAIKOB.

317. Kak npu momomy ruipokcua HaTpus, HUTpaTa cepedpa U CONSTHOM KHUCIOTHI ONpeaeNHTh, Kakoe U3 yJoOpeHui —
HHUTpaT aMMOHUSI, KapOOHaT Kayust, pocdar Kamus — nmpeAcTaBisier codoii oopasen ynodpenust? OTBET MOSCHUTh yPaBHEHUSAMH
peakuii B MOJIEKYJISIpHONH M MOHHO-MOJIEKYIIIPHON (hOp-Me C yKa3aHHEeM I[BeTa 00pa30BaBIINXCS OCAIKOB.

318. ITpu moMoImy KakWX KadeCTBEHHBIX PEaKIMi MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hanucates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJISIpHOH (hopme.
319. HasBaTb HauboJiee BaXKHBIE COJIH JKEJ€3a M yKa3aTh MX HPaKTH4ecKoe 3HadeHue. [Ipy moMoIy Kakux peakiuil MOXHO

00HapyXuTh nprcyTcTBHE HOHOB Xene3a (II) u (III) B pactBope? OTBET MOA-TBEPANTH YPaBHEHUSAMH PEAKINIl B MOJICKYJIIPHOH 1
HMOHHO-MOJIEKYIAPHOH opMe.

320. [Ipu momoIM KakuX KayeCTBEHHBIX PEaKIMil MOXKHO MOATBEPAHUTH cocTaB Tpex BemecTB: K3PO4, Na2CO3, BaCl2?
Harmcats ypaBHEHHS COOTBETCTBYFOIIUX PEAKIMIA B MOJICKYJISIPHOM M HOHHO-MOJIEKYJIIpHOIT hopme.

Bormpoce! 1u1s mpoBeeHUs TPOMEXKYTOUHOIT aTTectaimu B opme 3x3amena (UK):

L. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXPAaHEHUS MacChl M SHEPTHH, 3aKOH IOCTOSTHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIIICHHH, 3aKOH SKBHBAJICHTOB.

2. OCHOBHBIE 3aKOHBI XUMHH: 3aKOH 0OBbEMHBIX OTHOLICHUH, 3aKOH ABOTaJIpo U €ro cieICTBHs. MeTobl olpeaeneHHs
MOJIEKYJIAPHBIX MaCC ra30B.

3. Ilepuonuueckuii 3axoH u nepuoauueckas cucrema JI.M1. Menneneea. Ilepuonbl, rpymnnsl U NOA-IPYIIIbl NEPUOIUUECKOM
cucteMbl. CBsI3b CTPOCHHMS aTOMA C TTOJIOKEHUEM 3JIEMCHTOB B IEPHOANIECKOM CHCTEME.

4. Crpoenue atoma. [locrynatel bopa.

5. KBaHTOBBIC 4HCIa, NX (PU3HMYCCKUAN CMBICIT.

6. OrekTpoHHas OpOUTaNb U «KBaHTOBas stuekka». [Ipuarun Ilaymm. ITpasuno Xysna.

7. CewmeiicTBa s-, p-, d- u f- DIEMEHTOB B MEPUOJUUECKON CHCTEME HIIEMEHTOB. DJIEKTPOHHBIE (POP-MYJIBI 2JI€MEHTOB.




8. 3aBUCHMOCTH CBOIICTB aTOMOB OT CTPOEHHS MX JJICKTPOHHBIX 00070YeK. DHEpPrusl HOHU3ALUHN U CPOJICTBO aTOMa K

3JIEKTPOHY.
9. THIIBI XUMAYECKON CBSI3HM, UX OCOOECHHOCTH.

10. Xumuueckas CBA3b U €€ OCHOBHBIE XapaKTEPHCTUKH.

11. KoBanentHas xuMuyeckas CBsA3b, €€ pa3HOBUIHOCTH. MeTOll BaJIEHTHBIX CBS3EH.

12. Crioco0bI 00pa3oBaHusI KOBAJICHTHOH XMMHYECKOW CBS3H.

13. I'mOpuan3anus aTOMHBIX 3JIEKTPOHHBIX OpOWTaneil n e€ BHUIBIL.

14. IMonspHOCTS XUMHYECKOIT CBSI3H. DNIEKTPUYECKUII MOMEHT JUIOINS MOJEKYJIbL.

15. Hounas cBs3b, €€ ocodeHHOCTH. CTENCHh HOHHOCTH CBSI3U.

16. BonoponHas cBs3b, €€ 0COOCHHOCTH W BIUSHHE Ha CBOWCTBA BEIIECTB.

17. Tepmoxumusi, ee OCHOBHEIE OIIpeAeIeHHs. 3aKoH ['ecca M ero ciencTBHe.

18. BHyTpeHHsIs Heprus U SHTaNbNUs. JHepreTuueckue dP(GeKTbl XUMUIECKUX MPOLIECCOB.

19. Makpo- ¥ MUKPOCOCTOSIHME BellecTBa. BeposSTHOCTb COCTOSIHUS CUCTEMBI U SHTPOIHUS.

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

21. Xumudeckass KHHeTHKa. CKOPOCTh XMMHUYECKHX Peakuuil B TOMOTEHHOI M T€TepPOreHHOI CHUCTe-Me.

22. BnusiHue npupoibl pearupyromux BeIIeCTB U TEMIIEPATYpPhl HA CKOPOCTh XUMHUYECKOH PEeaKUu.

23. BrusiHue xaranmzaTopa Ha CKOPOCTh XMMHUYECKOH peaknuu. MexaHu3M JeHCTBUS KaTaau3aTopa.

24. OO6parnMele 1 HEOOpATUMBIC XUMHIECKHE PEAKINH. XUMHIECKOe PaBHOBECHE.

25. CwMmemienue xumuueckoro pasHoBecus. [Ipunuun Jle [aTense.

26. Bona, e¢ ¢pusudeckue cpoiictBa. J[marpaMma COCTOSIHHS BOIBI.

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

28. PactBopsl. 'mapatnas teopus J|.J1. Menneneesa. TemnoBeie 3(h(eKTsl pacTBOpEHUSI.

29. PacTBopuMOCTb TBEPABIX BELIECTB B JKUAKOCTSX.

30. PacTBOpuMOCTD Ta30B B JKHUIKOCTSIX.

31. KoHueHTpanus pacTBopos, €€ BUABL.

32. OcmMoc, ocMOTHYECKOe JIaBlieHHe pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIU-TOB U AIIEKTPOIHUTOB.
33. [ToHnxeHue naBiieHHs] HACHIIEHHOTO Mapa PacTBOPUTENS Hal pacTBOPOM. 3akoH Payis 11t pac-TBOPOB HEIIEKTPOIUTOB
U 3IIEKTPOJIUTOB.

34. INoBeIIeHNE TeMIEpaTyphbl KUIICHUS PAacTBOPOB. 3aKkoH Payist 11 pacTBOPOB HEIIEKTPOIUTOB U 3JIEKTPOIUTOB.

35. [ToHnmxeHue Temmneparypbl KpUCTaJUIN3ALMKU pacTBopa. 3akoH Payiis 11 pacTBOPOB HERNIEKTPO-JIUTOB U HJIEKTPOIHUTOB.
36. Teopust >MEKTPOIIMTUIECKON TUCCOLIMAIIUH.

37. IMpumennmocts 3akoHOB BanTt — T'odda u Payns x pacTBopam 3JI€KTPOIUTOB.

38. CnaOble 2JEKTPONIUTHI, UX AUccoUManys. 3akoH pazbasieHus OcTBaibaa.

39. CuJIbHBIE JIEKTPOIUTHL, UX AUCCOLUAIMsl. AKTUBHOCTh HOHOB.

40. Peakinm mOHHOTO OOMEHa B pacTBOpax DIIEKTPOIHMTOB. Y CIOBHUS HEOOPATUMOCTH PEaKIIHH.

41. DNEeKTPONUTHYECKAsT AUCCOUUANNs BOAbl. HelHTpanbHble, KUCIBIE U IIENIOYHBIE PACTBOPHL.

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

43. I'maponus, ero KONMMYEeCTBEHHbIE XapaKTEPUCTUKA. 3aBHCHMOCTH THIPOJIHM3a OT KOHIICHTPAMU M TEMIIEPaTyphl pacTBopa.
44. I'mpponus conei u ero BUABI (Ha IpUMeEpe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

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

46. JlucniepcHBIE CUCTEMBI, X KIacCH(UKAIMS 110 CTENCHU TUcIepcHOCTH. CBOOOMHO- U CBA3HOAWC-TIEPCHBIC CHCTEMBI.
47. YcToHYMBOCTh TUCHEPCHBIX cHCTeM. DaKTOphl CTAOMIM3aNH AUCTIEPCHBIX CHCTEM.

48. CopOuust u e€ BUIBL.

49. Komnounneie pactBopbl. CTpoeHUE KOJJIOUTHOW MUIICIUIBI.

50. Koarynsmnus KoJUTOMIHEIX pacTBOPOB M (haKTOPHI, €€ BBI3BIBAIOIIHE.

51. Tunel OKUCIUTENHEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxuuu oxucnenus. Bakneiimne BocCTaHOBUTEIIH.

53. Peaxuun BoccraHoBneHus. BaxkHeHive oKUCIUTENN.

54. OKHCIUTENBHO-BOCCTAHOBUTENbHASL IBOMCTBEHHOCTD.

55. DOIEeKTPOXUMUYECKUE CHUCTEMBI. DIEKTPOAHBIC MOTEHIMANIBI U PAI HANPSHKCHUH METalIoB.

56. Kopposust MeTaisioB u ee BUIBI.

57. MeToabl 3aUThl OT KOPPO3UU METAIUIOB.

58. INonsTne xumudeckoil uneHTuukanuy. KadecTBeHHbIE peaKiii Ha MOHHI.

59. CocraBieHre ypaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX 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
TEOPETUUYECKHUX 3HAHUIL, BBIHOCHMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTYEHTOB, TO3BOJISIOIIUX OCBOUTH CHELUAIbHbIE Pa3/AEIbl
JUCLUIUIMHBL.

Beinonnsercs KP cTyaeHTOM HHIUBUYaIbHO MO PyKOBOJICTBOM IIPENOAABATEN] BO BHEAY IUTOPHOE BPEMsI, CAMOCTOSITENIBHO.
Cpok cauu 3aKOHYEHHOM paboThI Ha MPOBEPKY PYKOBOIUTENIO yKa3bIBaeTcs B 3aJaHuu. Ilocie mpoBepku U 10pabOTKU YKa3aHHBIX
3amevaHui, pabora 3ammimaercs. [Ipu nonoxuTenbHO OLEHKE BBIOIHEHHOH CTYJEHTOM padoTe Ha THTYJIBHOM JIUCTE PaOOThI
CTaBUTCA - "'3a4TEHO".

6.3. Ilpouenypa oueHnBaHus

B Teuenne cemectpa npoBosaTes 2 npomexyTounsix koHTpoist (ITK1, ITK2), coctosmmx 13 BOIPOCOB U 3aj1ad, [0 IPOHACHHOMY




TEOPETUYECKOMY MaTepUally JIEKUUM U NPAKTUYECKUX 3aHATHH.

ITo mucturuinHe Xumus GopMaMH TEKYIIEro KOHTPOJIS SIBJISIOTCS:

TK1, TK2, TK3, TK4 - pemenue 3a1a4 1o npeaCcTaBI€HHBIM BapHaHTaM 3a/IaHUH.
TKS - Bemonuenue PI'P.

6.4. l'[epeqem, BU/I0B OLH€HOYHBIX CPEACTB

PacuerHo-rpaduueckas pabora.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOLY JIS)

7.1. PexoMeHnyemasi auTeparypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3armaBue

HSI[aTCJ'IBCTBO, ron

JI1.1 | CysopoB A. B., OOmas XuMusL: y4eOHHK Cankr-IlerepOypr: Xumusmaar,
Huxonsckuii A. b. 2020,
https://biblioclub.ru/index.php?
page=book&id=599264
7.1.2. Jlono/iHUTEIbHAS JIUTEPATypa
ABTOpBI, COCTAaBHTEIH 3arnaBue W3narenbcTBO, roj
JI2.1 | dpoBoBozosa T.U., Xumust: 1a00paTOPHBIA MPAKTHKYM JJIs CTYyICHTOB BCEX Hosouepkacck, 2018,
[amamrosa O.10., HaTpaBJICHUH http://biblio.dongau.ru/MegaPr
IIaraunena E.B. oNIMI/UserEntry?
Action=Link FindDoc&id=23
6898&i1db=0
JI2.2 | Anmapues A. 1., XwuMus : COOPHUK 33724 U YIPaKHEHUH: YIeOHO-METOJMIECKOEe HoBocubupck:
KazaxoBa A. A. nocobue HoBocubupckmit
roCy/1apCTBEHHBII
TEXHUYCCKUN YHUBEPCHUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. MeTonuueckue pa3padoTku
ABTODBI, COCTABHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 | HoBo4epk. HHX.- XuMUSL: METOJ. YKa3aHUs 10 U3y4. Kypca U BbIIl. KOHTP. pabOTHI Hosouepkacck, 2022,
MEJIAOP. UH-T IUTS CTYA. 3204. GopMbl 00y4. Hanpasi. "T'uapomenuoparms”, http://biblio.dongau.ru/MegaPr
Houckoit TAY ; coct.: | "Crpourennctso”, "TIprupomnoo0ycTponcTBO 1 oNIMI/UserEntry?
O.10. Ilanamoga, Bojomnons3oBanue", "TexnochepHas 6e30macHOCT", Action=Link FindDoc&id=42
T.W. dpoBoBo3oBa "Hedrerasosoe nemo" 7806&i1db=0
7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHHKAIIMOHHOI ceTH "UnTepHeT"
7.2.1 MHGOPMAMOHHO-CIIPABOYHBIE W TIOUCKOBBIC http://www.chem.msu.su/rus/elibrary/
CUCTEMBI
7.3 IlepeyeHb NPOrpaMMHOI0 obecrevYeHust
7.3.1 Yandex browser
732 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeita»
7.3.3 Microsoft Teams [IpenocraBnsieTcs 6ecriaTHO
734 MS Office professional, CyO6munen3uonnsIii goroBop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeia»
7.4 TllepevyeHb HHPOPMATMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 basbr manabix OO0 "Tpecc-Uupopm" (KoHCyabTaHT https://www.consultant.ru
+)
7.4.2 basbr manaeix OO0 Haydnas anekTpoHHas http://elibrary.ru/
6ubnmmnoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHbBI (MOAYJIS)
8.1 2321 CrnenunanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEUATI3HPOBAHHON MEOENBI0 H TEXHHUECKIMU

CpeICTBaMH O0YYEHHsI, CIy KaIllUMHU JJIsI IPeICTaBIeHHs HH(opMaln ayauTopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPESHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HANIAAHBIE TOCOOHS — 9 mmIT.;
Hocka - 1 mT.; Paboumne mecra cryaenTo; Pabodee mecto mpermnonaBaressl.




8.2 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMu 00YYEHHUsI, CIy KaIllUMHU JJIsI IPEICTABICHHS HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC TocoOHs — 15
wrt.; PabGoune mecra ctynentoB; Pabouee MecTo nmpemnogaBaTes.

8.3 2305 [TomerieHne YKOMIUIEKTOBAHO CIICLHATU3UPOBAHHON MEOENBIO0 M TEXHUUECKUMU CPEICTBAMU
00yUeHHUSI, CITyKAIUMH JUTS TIPEACTaBICHUS HH(POPMALIMU H OCHAIIEHO KOMIIBIOTEPHOH TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTEpHET» 1 00eCTIeYeHHEM JTOCTYIIA B AIEKTPOHHYTO
nHpopMannoHHo-o0pazoBarenbHyto cpeny HUMU Houckoit [AY: Kommeiotepsr Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHUTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;

Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; Temarnueckue IIaKaThl
—5mr.; Jlocka— 1 mrt.; Paboume mecTa cTyneHTOB; Pabodee MecTo mpermopaBaTes.

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

9. METOUYECKHE YKA3AHUA JJIAA OBYYAIOIIUXCSA ITO OCBOEHUIO JUCHUTIIMHBI (MOAY JIST)

1. INonoxxerne o Texymel arrecranuu obydaromuxcst B8 HUMU ITAY (BBemeHO B AedicTBHe mpuka3oM aupekropa Nell9 or
14 urons 2015 1.). / HoBouepk. umx.-meauop. uH-T J{oHckoi I'AY.-Dnekrpon. nan.- HoBouepkacck, 2015. - PexxuM goctymna:
http://www.ngma.su - 27.08.2016

2. XuMHA : MeTOANYECKUE YKA3aHUS 110 ITOJTOTOBKE K TEKyIIIeMy KOHTPOJIIO JUIS CTyICHTOB BceX HampasieHunit / HoBodepk. nHx.-
mennop. uH-T JloHckoi 'AY ; coct. O.1O. Manamosa. - HoBouepkacck, 2019.

2. JlpoBoBo3oBa, T.M. Xumus: 1ad. npakTukyM ajs cTy. Bcex Hanpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHHIBIHA ;
HoBouepk. unx.-menuop. us-T Jlonckoii 'AY. - HoBouepkacck, 2018.

3. XuMHA: METOA. yKa3aHHS IO U3yd. Kypca H BBII. KOHTp. pabOThI AT CTYA. 3204. (POPMBI 00YH.

/ HoBouepk. uHx.-Mennop. uH-T Jlorckoit [AY, Cocr.: O.1O. Illanamosa, T.U. [IpoBoBo3oBa, HoBouepkacck, 2020.

4.3. X¥UMHS : METOIWYECKHE YKa3aHUs IO MOATOTOBKE K TEKyIIeMy KOHTPOJIO JUIS CTYICHTOB BCeX HampamiieHHH / HoBodepk.
uHx.-Menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepxkacck, 2019.




