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

OO0mast Tpy10eMKOCTh

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

JacoB Ha KOHTPOJIb

43ET

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

144

16
119

Kypc 1

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

Buas! KOHTpOIIA Ha Kypcax:

DK3ameH

ceMecTp

Kontponsras pabora

ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

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

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

Hukn (pa3men) OIL: | b1.0
3.1 | TpeGoBanus K NpeABaAPUTEIbHOH OATOTOBKE 00y4aI0Lerocs:
3.1.1 | 3uats:

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

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | YmeTs:

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

3.1.6 | HaBbIK:

3.1.7 | - BBIIOJIHEHUS XUMHYECKOTO OKCIICPpUMCHTA

3.2 | JucunminHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBHIX OCBOEHUE TaHHOUH JUCHHUILIMHBI (MOAYJIs1) HEO0OX0AUMO KaK
npejauecTByionee:

3.2.1 [Teorpagus

3.2.2 | O0mmast 3KOJIOTHs

3.2.3 | O3HakoMHUTENNbHAs IPAKTUKA

3.2.4 | I[TouBoBeAcHNE

3.2.5 | ®dusuka

3.2.6 | I'eomorus

3.2.7 | I'eoskomorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | dusuka oxpysKaroleil cpeap

3.2.10 | Xumus oKpyxaromiei cpembl

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

3.2.12 | YuebHas TexHOMOrHYeCKas (MIPOSKTHO-TEXHOJIOTHYECKAs) TPAKTHKA

3.2.13 | Oxonorust pacTeHUH, JKUBOTHBIX B MHKPOOPTaHI3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX MCCIIEIOBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucteMHBbIi aHAIU3 U ONTUMM3ALUS PELICHUI

3.2.17 | TexHonoruueckas (MIPOEKTHO-TEXHOJIOTHYECKas ) MPAKTUKA

3.2.18 | Xumuueckue v HU3NKO-XUMHUIECKIAES METO bl aHATH3a

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

3.2.20 | BoccranoBiaenne BOAHEIX 00BEKTOB

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

OIIK-2 : Cnioco0eH NPUHUMATH Y4acTHE B HAYYHO-HCCJIe0BATEeIbCKOM NeATeJIbHOCTH HA OCHOBE HCI0/Ib30BaHUS
€CTeCTBEHHOHAYYHBIX U TEXHHYECKUX HAYK, YUeTa TPeGOBaHUIl IKOJIOrHYeCKOil U MPON3BOJACTBEHHON (0€30MaCHOCTH;

OIIK-2.1 : 3HaeT OCHOBHBIC IMOAXO/IBI K 00CCIICYCHUIO IKOJIOTHYCCKON U TIPOU3BOACTBEHHOMN 0€30I1aCHOCTH 0OBEKTOB
PUPO000yCTPONCTBA U BOAOIOIH30BAHUS, TPABOBYI0 U HOPMATUBHO-TEXHUYECKYIO JOKYMEHTAIIUIO TIPU OCYIICCTBICHUU
HAYYHO-HCCIIEIOBATEIECKON IEATEIIEHOCTH

OIIK-2.2 : YMmeer pemaTh craHiapTHele NpodeccroHanbHble 3a]a4u B 00J1acTH NPUPo1000yCTPOHCTBA M BOJOIIOIB30BaHUS Ha
OCHOBE HCIOJIb30BaHUS €CTECTBEHHOHAYYHBIX U TEXHMYECKUX HAyK, Y4€Ta TpeOOBaHMH HKOJIOTHYECKOH U ITPOU3BOICTBEHHOM
0e30macHOCTH




OIIK-2.3 : Brageet HaBBIKAMH BBIOOpa METOIOB H/YITH CPENICTB 00ECIICUEHHSI SKOJIOTHIECKON 1 MPOU3BOICTBCHHOM
0€30MacHOCTH B 00JIACTH IPUPOTO000YCTPOICTBA M BOJOIIOIH30BAHMS

IIK-13 : CnocoGeH ucnoab30BaTh OCHOBHbIE 3aKOHbI €CTeCTBEHHOHAYYHBIX JUCHUILIUH, METOAbl MATEMATHYECKOI0 aHAIU3a
U MOJeJTUPOBAHUS, TEOPETHYECKOI0 M IKCIIEPUMEHTAIBLHOIO HCC/IEIOBAHUSI IPU PellleHUH NMPogecCHOHATBHBIX 32124

[1K-13.1 : 3HaeT OCHOBHBIE MIPHUHIIMITBI AHAIN3A CUCTEM ITPUPOI000YCTPOICTBA U BOIOIIOIb30BAHMS

IIK-13.2 : YMeeT BBINOJIHATh CTATHCTUYCCKYIO 00pabOTKy pe3ybTaToOB SKCIICPUMEHTOB

I1K-13.3 : BrameeT onbITOM UCIOJIb30BaHUE HAYYHBIX 3HAHUH JJIs1 pelIeHHs] KOHKPETHBIX 3a/1a4 B 00J1acTH
pUpPO1000yCTPONCTBA M BOJIOTIOIB30BAHUS

IK-15 : CnocoGHOCTh NPUHUMATH YYacTHe B HAYYHO-HCCJIE0BATENBCKHX Pa3padoTkax Mo npoguiiio moaroTroBKM:
CHCTEMATH3HPOBATh NH(OPMALHIO 110 TeMe HCCIeJ0BAHMIi, IPUHUMATH YYacTHE B IKCIePUMEHTAaX, 00padaThIBaTh JaHHbIE

[IK-15.1 : 3HaeT OCHOBHBIEC MTOHATHUS HAyYHBIX UCCIIEIOBAHNN 1 METOAOIOTHH, STAIBI TPOBEACHUS HAyIHBIX UCCIIEIOBAHNN

[IK-15.2 : YMeet BEIOMpATh U peaIn30BbIBATE METOABI BEJCHNS HAYYHBIX UCCIIEIOBAHINA B TIPO(ECCHOHANBEHOMH 001acTH,
aHAIM3UPOBATh 1 0000IIaTh Pe3yIbTaThl HCCICIOBAHNH, JOBOIUTH UX 10 MPAKTUUECKON peann3annui

[IK-15.3 : Brageer HaBbIKaMu 00pabOTKHM, aHANH3a U 000OIICHHS PE3yIbTaTOB UCCIICIOBAHNUS

IIK-6 : Cnioco0eH MoAroTaBJIMBaTh NPOEKTHYIO JOKYMEHTAIUIO M0 JIMHUM OYHCTKHU BOAbI COOPY:KEeHU 0YMCTKU CTOYHBIX
BOJI, IPOEKTHYI0 JOKYMEHTAIMIO N0 JIUHUU 00padOTKHU 0CaTKa COOPY:KEHHIi 0UYUCTKH CTOYHBIX BOJ

[IK-6.1 : 3HaeT cBeficHUs 0 MaTepuaIax TPyOOIPOBOIOB M KOJIOIECB, CIIOCOOBI X 3aIIUTHI OT arPECCUBHOTO BO3/ICHCTBUS
TPYHTOB U TPYHTOBBIX BOJI, COBpEMEHHbIE TEXHUUECKUE U TEXHOJIOTHYECKUE PEILICHHUS CO3AaHUS COOPYKEHUN OYUCTKA CTOYHBIX
BOJ

I1K-6.2 : 3HaeT CBOMCTBA U COCTAB CTOYHBIX BOJ, CITOCOOBI M BUBI OUUCTKH CTOYHBIX BO/T

I1K-6.3 : YMeeT pa3pabarbiBaTh KOHIECTITYJIbHBIE JOKYMEHTHI IT0 IPOSKTHPOBAHUIO IMHUHM OYMCTKH BOJIBI COOPYKEHUI OUMCTKH
CTOYHBIX BOJ, BBISIBIIATH U aHAJIU3UPOBATh IPEUMYILIECTBA U HEJNOCTATKA BAPUAHTOB IIPOCKTHBIX PELIECHUI, OLICHUBATh PUCKH,
CBSI3aHHBIE C peau3alyeil IpoeKTa

[1K-6.4 : YMeeT BBINOJIHATH HEOOXOAUMBIE PACUEThI, HOATBEPIKJAIOLIHNE TI0KA3aTEH, YCTAHOBICHHbBIE TEXHUUECKUM 3aaHUEM,
pa3pabaThIBaTh MPOSKTHYIO IOKYMEHTAIIHIO, B TOM YHCJIE TOSICHUTEIbHYIO 3aIIHCKY

[TIK-6.5 : Bnageet HaBbIKAMU BBISIBJICHHS BAPHAHTOB BO3MOYKHBIX TEXHUUECKUX PEIICHHUH, TPUHIIMIIOB ACHMCTBUNA U KOMITOHOBOK
JIMHUHU OYHUCTKH BOAbI, BBIITIOJTHCHUA CpaBHHTeHBHOﬁ OLICHKU TCXHUYCCKUX peIHeHI/Iﬁ 1 BapraHTOB OCHOBHOI'O 060pyI[OBaHI/I$I
JIMHUHU OYUCTKHU BOJbI

[1K-6.6 : BnaneeT HaBBIKaMH pa3pabOTKH MPOCKTHBIX pEIIeHUH, 00eCTIeYNBAIONINX ITOKA3aTEIN 3aJaHHOM
MIPOU3BOAUTEIBHOCTH, HAZIEKHOCTH, yCTAHOBIICHHBIC TEXHUYECKUM 3aJaHUEM U NIPEIIECTBYOINMY CTAIUAMH Pa3pabOTKH, B
TOM YHCJIE MTOSCHUTEIIBHOM 3alIUCKON

5. CTPYKTYPA U COOJEPKAHUME JUCHUIIJIMHBI (MOAY JIS)

Kon HaumeHoBaHMe pa3iesioB u Cemectp / | Hacos | Unaukaropsl | Jluteparypa | HHuTepaxr. IIpumeyanne
3aHATHSA TeM /BUJ 3aHATHS/ Kype
Pa3nea 1. 1. OcHOBHbIE 3aKOHBI
XHUMHH.

1.1 OrnpeneneHne YKBUBAIEHTHOU 1 2 OIIK-2.1 JIT.1JI1.2 0
Macchl MeTalia 1Mo 00bseMy OIIK-2.2 JI1.3J12.1
BBbIIeNMBLIETOCS Bogopoa /J1ab/ OIIK-2.3 TIK- J2.2

6.1 [IK-6.2 JI2.3J13.1
ITK-6.3 T1K- 21
6.4 IIK-6.5
[IK-6.6 TIK-
13.1 TIK-13.2
TIK-13.3 TIK-
15.1 TIK-15.2
I1K-15.3
Paznen 2. 2. CTpoeHue aToma.
Ilepnonnyeckas cucrema
asemenToB /.. Menneneena.




2.1 Crpoenne aroma. CoBpeMeHHast 2 OIIK-2.1 J1.1J11.2
MOJIEJIb COCTOSIHHSI SJICKTPOHA B OIIK-2.2 JI1.3J12.1
aToMe. DIEKTPOHHbBIE 000JIOYKH B OIIK-2.3 TIK- J12.2
atome. KBaHTOBBIE HHCTA. 6.1 I1K-6.2 JI2.3J13.1
Hpunnun [Haynu. [Mpasuno XyHna. [K-6.3 TIK- 21
ITepuoguueckuii 3axkon JI.1. 6.4 TIK-6.5
Menneneesa B cBeTeE I1K-6.6 IIK-

COBPEMEHHOW TEOpUU CTPOCHHUS 13.1 TIK-13.2

aToma. I1K-13.3 TIK-

/J1ex/ 15.1 TIK-15.2
IK-15.3

2.2 Crpoenue aroma.llepuoanueckas 1 OIIK-2.1 JI.1J11.2
cuctema snemenToB /1. U. OIIK-2.2 JI1.3J12.1
Menpeneesa. OIIK-2.3 TIK- J12.2
Mp/ 6.1 TIK-6.2 JI2.3713.1

I1K-6.3 IIK- 31
6.4 TIK-6.5
ITK-6.6 TIK-
13.1 TIK-13.2
IIK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

2.3 M3yuyeHne TeopeTuuecKkoro 10 OIIK-2.1 JI1.1JI1.2
MaTepuaa, MoJroToBKa K OIIK-2.2 JI1.3J12.1
MIPaKTHYECKAM U J1abOpaToOpHBIM OIIK-2.3 TIK- J12.2
pabotam. Pemenue 3amad. 6.1 T1K-6.2 JI2.3J13.1
Beinonnenue KOHTPOJILHOU I1K-6.3 IIK-
paboTtel. OdopmiieHHE OTYETa 110 6.4 TIK-6.5
n1ab0opaTOpPHBIM pabOTaM. ITK-6.6 TIK-

IToaroroBka K UTOrOBOMY 13.1 TIK-13.2
xouTpont. /Cp/ I1K-13.3 TIK-
15.1 TIK-15.2
IK-15.3
Pazgea 3. 3.Xumnueckasi CBSI3b U
CTpOeHHE MOJIEKYJI.

3.1 XuUMHUYECKAsI CBSI3b M CTPOCHHUE 2 OIIK-2.1 JIT.1JI1.2
MOJIEKY L. OIlK-2.2 JI1.3J12.1
Turet XUMUYIECKON OIIK-2.3 TIK- J2.2

CBSI3H: KOBaJIEHTHAs, 6.1 IIK-6.2 JI2.3J13.1

WOHHAs, BOJIOPOJHAS, I1K-6.3 TIK- 21
MeTaiundeckas. CtpoeHue 6.4 IIK-6.5

MoJIeKyJl. Bnusinue tuna ITK-6.6 ITK-

XUMHUYECKOH CBSA3H Ha 13.1 TIK-13.2

CBOMCTBA BEIIECTB. ITK-13.3 TIK-

/JTex/ 15.1 TIK-15.2

IK-15.3
3.2 XuMHUecKas CBSI3b U CTPOCHUE 1 OIlK-2.1 JIT.1 JI1.2
mouekyn. /TIp/ OIIK-2.2 JI1.3J12.1

OIIK-2.3 TIK- 2.2
6.1 TIK-6.2 J12.3713.1
I1K-6.3 I1K- 31
6.4 I1K-6.5

ITK-6.6 TIK-

13.1 TIK-13.2

ITK-13.3 TIK-

15.1 TIK-15.2

IK-15.3




33 N3ydeHue TeopeTudeckoro 10 OIIK-2.1 J1.1J11.2
Marepuaa, MoAroToBka K OIIK-2.2 JI1.3J12.1
MIPAaKTHIECKAM U J1TaOOPaTOPHBIM OIIK-2.3 TIK- J12.2
paboram. Pemenne 3agau. 6.1 IIK-6.2 JI2.3J13.1
Brinonnenue pacyeTHO- [K-6.3 TIK- 21
rpaduyueckoil paboThI. 6.4 TIK-6.5
OdopmiieHre oT4era 1mo ITK-6.6 TIK-
1ab0paTOPHBEIM paboTaM. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY I1K-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 [IK-15.2

IK-15.3
Paznen 4. 4.9Hepreruka
XMMHUYECKHX NPOLeCcCoB.

4.1 M3yueHne TeopeTHaecKoro 10 OIIK-2.1 JIT.1JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3712.1
MIPAaKTUIECKUM U TaOOPaTOPHBIM OIIK-2.3 TIK- 2.2
pabotam. Pemienue 3agau. 6.1 IIK-6.2 JI12.3J13.1
Brimonnenue pacyeTHo- ITK-6.3 T1K- 21
rpaduueckoit paboTEI. 6.4 TIK-6.5
Odopmnenue oTuera 1o [K-6.6 TIK-
71a00paTOPHBIM PabOTaM. 13.1 TIK-13.2
IToaroroBka K UTOTOBOMY ITK-13.3 TIK-
xoHTpomo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pa3nen 5. 5. Ckopoctb
XUMHYECKUX peakuuii u
XHMHUYecKoe paBHOBeCHE.

5.1 M3yuyeHne TeopeTuuecKkoro 10 OIIK-2.1 JI1.1JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J12.1
MIPAKTHYECKAM U J1ab0OpaToOpHBIM OIIK-2.3 TIK- J2.2
pabotam. Pemenue 3amad. 6.1 T1K-6.2 JI2.3J13.1
Brimonnenue pacyeTHO- [K-6.3 TIK- 21
rpaduuecKkoil paboThI. 6.4 TIK-6.5
OdopmiieHre oT4era 1mo [TK-6.6 I1K-
nabopaTOpHBIM paboTaMm. 13.1 [IK-13.2
[TonrotoBka K UTOTOBOMY TIK-13.3 TIK-
koHTpoo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnean 6. 6. Bona. O0mas
XapaKTepuCTHKA PacTBOPOB.

6.1 Bopga. OGiast xapakrepucTrka 2 OIIK-2.1 JIT.1JI1.2
pacTBOpOB. OIlK-2.2 JI1.3J12.1
CriocoObI BEIpaXKEeHHsI COCTaBa OI1K-2.3 TIK- J2.2
pacTtBOpoB. OUBUKO-XUMHUECKUE 6.1 T1K-6.2 JI2.3J13.1
CBOIICTBa pPacTBOPOB ITK-6.3 T1K- 21

HERJIEKTPOJIUTOB u 6.4 TIK-6.5
3JIEKTPOJIUTOB. 3axoH IK-6.6 TIK-

Banr-T'odda u 13.1 TIK-13.2
Payns.(AHamu3 KOHKPETHBIX ITK-13.3 TIK-
CUTYyaIni) 15.1 TIK-15.2
PacTBOpBI 21EKTPOTIUTOB. IIK-15.3
DneKTposuTHYeCcKas

nuccormarys. Kimaccudukanms
AIIEKTPOIUTOB. TEOPHS CHIIbHBIX
3JICKTPOJIUTOB. 3aKOH pa30aBiIcHUS
OcBanpaa. ['maponus conei.

/JTex/




6.2 OOmas xapakTepucTuka 1 OIIK-2.1 J1.1J11.2
pacTBopoB. Pacyer KoHIIEHTpauu OIIK-2.2 JI1.3J12.1
pactBopos /IIp/ OIIK-2.3 TIK- 2.2

6.1 [IK-6.2 JI2.3713.1
I1K-6.3 IIK- 31
6.4 TIK-6.5
ITK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

6.3 N3ydeHue TeOpeTHIECcKOro 10 OIIK-2.1 JI.1J11.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J12.1
MIPaKTHIECKAM U JTaDOPaTOPHBIM OIIK-2.3 TIK- J2.2
pabotam. Pemenue 3amad. 6.1 TIK-6.2 JI2.3713.1
Brinonnenue pacyeTHO- [K-6.3 TIK- 21
rpaduueckoil paboThI. 6.4 TIK-6.5
OdopmiieHne oTdera 1mo ITK-6.6 TIK-
1abopaTOpHBIM paboTaM. 13.1 TIK-13.2
[TonrotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazpnea 7. 7. PacTBopsl
JJIEKTPOJINTOB.

7.1 CBolicTBa pacTBOPOB. 1 OIIK-2.1 JIT.1JI1.2
Konnurarusaeie cBoiicTBa OIlK-2.2 JI1.3J12.1
pacTBopoB (perieHue OIIK-2.3 TIK- J12.2
CUTYallMOHHBIX 3a]a4). 6.1 IIK-6.2 JI12.3J13.1

Mp/ I1K-6.3 IIK- 31
6.4 I1K-6.5
[K-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3
7.2 Peakiuu B pacTBOpax 2 OIIK-2.1 JIT.1JI1.2
3JIEKTPOJIUTOB. OIlK-2.2 JI1.3J12.1
/J1ab/ OIIK-2.3 TIK- 2.2
6.1 IIK-6.2 J12.3713.1
I1K-6.3 IIK- 31
6.4 IIK-6.5
IK-6.6 TIK-
13.1 TIK-13.2
ITK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

7.3 N3ydenue TeopeTHIecKoro 10 OIlK-2.1 JIT.1 JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J12.1
MIPAKTHYECKAM | Ja0OpaToOpHBIM OIIK-2.3 TIK- J2.2
pabotam. Pemenue 3anad. 6.1 IIK-6.2 JI12.3J13.1
BeinonHenue pacyeTHo- ITK-6.3 T1K- 21
rpaduuecKoit paboThI. 6.4 TIK-6.5
OdopmiieHne otdera 1mo [TK-6.6 I1K-
1a0opaTOpHBIM paboTaMm. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpOomo. /Cp/ 15.1 TIK-15.2

IK-15.3

Paznen 8. 8. Incnepcusbie
CHCTEMBI ¥ KOJLJIOHIHbIE
PacTBOpHI.




8.1 Peakiun oxuciienus- 2 OIIK-2.1 JI1.1J11.2
BOccTaHOBJeHUsL. /J1ab/ OIIK-2.2 JI1.3J12.1

OIIK-2.3 TIK- 2.2
6.1 [IK-6.2 JI2.3713.1
I1K-6.3 IIK- 31
6.4 TIK-6.5

ITK-6.6 TIK-

13.1 TIK-13.2

ITK-13.3 TIK-

15.1 TIK-15.2

IK-15.3

8.2 N3ydeHue TeOpeTHIECcKOro 10 OIIK-2.1 JI.1J11.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3J12.1
MIPaKTHIECKAM U JTaDOPaTOPHBIM OIIK-2.3 TIK- J2.2
pabotam. Pemenue 3amad. 6.1 TIK-6.2 JI2.3713.1
Brinonnenue pacyeTHO- [K-6.3 TIK- 21
rpaduueckoil paboThI. 6.4 TIK-6.5
OdopmiieHne oTdera 1mo ITK-6.6 TIK-
1abopaTOpHBIM paboTaM. 13.1 TIK-13.2
[TonrotoBka K UTOTOBOMY T1IK-13.3 TIK-
xoHTpOHo. /Cp/ 15.1 TIK-15.2

IK-15.3
Pazgen 9. 9. OxkuciaurenbHo-
BOCCTAHOBHTEJILHbIE PEaAKIINN.
OCHOBBI YJ1EKTPOXUMHUH.

9.1 M3yueHne TeopeTuaeckoro 10 OIIK-2.1 JI1.1 J11.2
MaTepraia, HOAr0TOBKA K OIIK-2.2 JI1.3712.1
MIPAKTHYECKUM U Ja00paTOpHBIM OIIK-2.3 TIK- J2.2
pabotam. Pemienue 3anau. 6.1 T1K-6.2 JI2.3J13.1
Brinonnenue pacuyeTHo- [1K-6.3 TIK- 21
rpaduueckoii paboThI. 6.4 TIK-6.5
OdopmiieHre oTyeTa 1Mo ITK-6.6 T1K-
n1ab0paTOPHBIM pabOTaM. 13.1 TIK-13.2
IToaroroBka K UTOTOBOMY TIK-13.3 TIK-
kxoHTpomo. /Cp/ 15.1 TIK-15.2

IK-15.3
Paznen 10. 10. KonTpoanb

10.1 IToaroroBka K UTOrOBOMY 9 OIIK-2.1 JIT.1JI1.2
KOHTPOJIIO OCBOCHUS AUCLHUIIINHBI OIIK-2.2 JI1.3J12.1
B (hopme dK3ameHa. /IDKx3ameH/ OIIK-2.3 TIK- 2.2

6.1 I1K-6.2 J12.3J13.1
I1K-6.3 TIK- 21
6.4 TIK-6.5
ITK-6.6 I1K-
13.1 TIK-13.2
TIK-13.3 TIK-
15.1 TIK-15.2
IK-15.3

10.2 M3yueHne TeopeTHaecKoro 39 OIIK-2.1 JIT.1JI1.2
Marepuana, MoAroToBka K OIIK-2.2 JI1.3712.1
MIPAKTUIECKUM U TaOOPaTOPHBIM OIIK-2.3 TIK- 2.2
paboram. Pemenue 3amay. 6.1 IIK-6.2 JI12.3J13.1
Boinonnenue pacueTHo- I1K-6.3 IIK- 91
rpaduueckoii paboTEI. 6.4 TIK-6.5
Odopmnenue oTuera 1o [K-6.6 TIK-
71a00paTOPHBIM PabOTaM. 13.1 TIK-13.2
IToaroroBka K UTOrOBOMY ITK-13.3 TIK-
xoHTpomo. /Cp/ 15.1 [IK-15.2

IK-15.3

6. ®OHJ] OLIEHOYHBIX CPEJICTB

6.1. KoHTpoibHBIEe BONIPOCHI U 3aJaHUS

Bompock! 11t ipoBeIeHHST IPOMEXKYTOYHOH aTTecTally B popMe dK3aMeHa:
1. OCHOBHBIE 3aKOHBI XHUMHUU: 3aKOH COXPaHEHHUS MacChl U HEPTUH, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH KPaTHBIX
OTHOIICHMH, 3aKOH YKBUBAJICHTOB.




2.

OCHOBHBIE 3aKOHBI XMMHH: 3aKOH 00BEMHBIX OTHOmeHHﬁ, 3aKOH ABora,upo " €ro CJICACTBUA. MeTOHH ONpeACIICHU

MOJICKYJISIPDHBIX MAacCC ra3oB.

3.

[Teproguueckuii 3axkoH u nepuonndeckas cucrema J[.M. Menneneesa. Ilepuonpl, rpynmsl ¥ MOATPYIIBI MEPHOAMUECKON

cucremsl. CBs3b CTpOCHUA aTOMaA C MMOJIOKEHUEM DJIEMCHTOB B Hepnonnqecxoﬁ CUCTEMC.

NNk

Crpoenue aroma. Iloctynarsl bopa.

KBanTOBBIC uHCIa, UX QU3HIECKUH CMBICII.

OnekTpoHHAs opOUTaNb M «KBaHTOBas suerika». [Ipuarun Ilaymm. [Ipasuno Xysna.

CemelicTBa s-, p-, d- u f- 377eMEHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DIEKTPOHHBIE (POPMYIBI HIEMEHTOB.
3aBHCHMOCTb CBOHCTB aTOMOB OT CTPOEHHMS MX 3JIEKTPOHHBIX 000I04YeK. DHEPryusi HOHU3ALMU U CPOJCTBO aToMa K

JIIEKTPOHY.

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

Tunbel XMMUYECKOM CBSI3U, UX OCOOCHHOCTH.
XuMuueckas CBS3b U €€ OCHOBHBIE XapaKTEPHUCTUKH.

KoBasieHTHast XuMudeckas: CBsA3b, €¢ Pa3HOBUIHOCTH. MeToN BalEHTHBIX CBA3EH.

Cnioco0b1 00pa30BaHus KOBaJCHTHONH XUMHUYECKOH CBS3H.

I'mOpuan3anys aTOMHBIX SJIEKTPOHHBIX OpOuTaneit u eé¢ BUIBIL.

IonsipHOCTH XUMUYECKON CBSI3HM. DINEKTPUUECKUH MOMEHT AMIIONSA MOJIEKYJIbI.

HonHast cBs3b, €¢ 0COOCHHOCTH. CTereHb HOHHOCTH CBSI3H.

BonopoaHast cBs3b, €¢ 0COOEHHOCTH U BIHMSHHE Ha CBOMCTBA BEILECTB.

Tepmoxumusl, ee OCHOBHbIE OIpeseneHus. 3akoH ['ecca u ero ciencTBHe.

BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEKThl XUMHUSCKUX MTPOIECCOB.

Maxkpo- ¥ MHKPOCOCTOSIHHE BEIIeCTBa. BepOosTHOCTH COCTOSIHUSI CHCTEMBI U SHTPOIIHSI.
HamnpaBineHHOCTh CaMONPOM3BOJIBHOTO MPOTEKAHHUST XMMHUYECKUX peakuui. DHeprus ['udoca.
Xumnueckasi kuHeTuka. CKOPOCTh XMMUYECKUX peaklUi B TOMOTEHHOM M I€TEPOr€HHOU CUCTEME.
BriusHIE pUPOABI pearnpyromnX BEemIeCTB U TEMIIEPAaTyphl HA CKOPOCTh XUMHUYIECKOH PEaKIiH.
BnusiHue xaranuzaTopa Ha CKOPOCTh XMMHYECKOH peakuuu. MexaHu3M JIeHCTBUS KaTaau3aTopa.
OO6parumble 1 HEOOpaTUMbIE XUMUYECKHE PEaKu. XUMHUECKOE PABHOBECHE.

CwMmemenue xumuueckoro pasHosecus. Ilpunnun Jlelllarense.

Bopa, e¢ ¢pusnueckue cBoiicTBa. JlmarpaMma COCTOSIHUSI BOJBI.

AHOManbHble CBOMCTBA BOIbI, UX NMPUYKMHA U POJIb B IPUPOJE.

PactBopel. ['maparnas Teopus J.1. Menneneesa. TemnoBsie 3 dekTsl pacTBOpeHUSI.
PacTBOPHMOCTD TBEPIBIX BEIIECTB B JKUAKOCTSX.

PacTBOPUMOCTB ra30B B JKUAKOCTSX.

KoHueHTpanust pactBOpoB, €¢ BUJIBI.

OcMoc, ocMOTHYECKOE JaBIeHHe pacTBOpoB. 3akoH BanTt — ['odda a1t pacTBOPOB HEINEKTPOIUTOB M IEKTPOIUTOB.
INoHmkeHne DaBlIeHHs HACBIMIEHHOTO Iapa pacTBOPHUTENS HAA pacTBOPOM. 3akoH Payms 1 pacTBOPOB HEINEKTPOIUTOB

H 3JICKTPOJIHTOB.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

[ToBbIIEHNE TEMITEpaTypbl KUIIEHUSI pacTBOPOB. 3akoH Payist /uis pacTBOPOB HERJIEKTPOIUTOB U IIEKTPOJIUTOB.
[ToHmxeHne TemnepaTypsl KpUCTAIM3alMU pacTBOpa. 3akoH Payns A pacTBOpOB HERJIEKTPOJIUTOB U 3JIEKTPOJIUTOB.
Teopus 3M€KTPOJIUTUYECKON TUCCOLMALUY.

[IpumenumocTtsb 3akoHOB Bant — I'odda u Payns k pacTBopam 3J7€KTPOIUTOB.

CrnaOble dNEKTPONIUTHI, UX AUCCOUMANHA. 3aKkoH pazOasieHuss OCTBabaA.

CuJIbHBIE DJIEKTPOJIMTHI, UX AUCCOUUAIMS. AKTUBHOCTh HOHOB.

Peakuuy noHHOro oOMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBUS HEOOPAaTUMOCTH PEAKLUH.

DIeKkTponuTHYecKas Auccoruaus Bojsl. HeilTpanbHble, KUCIIbIE W IIEJIOYHBIE PACTBOPHI.

Bopoponnsiii nokaszarens. Illkana pH, meroast onpenenenus pH.

I'uaponus, ero KoNM4eCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTb THAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
I'maponus coneit u ero Buibl (Ha MpUMEpe YpaBHEHUM I'MApPOIU3a COOTBETCTBYIOIUX COJIEH).

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

JlucriepcHble CHCTEMBI, WX KIacCH(UKalMsa MO cTeneHu AucnepcHOcTH. CBOOOTHO- U CBS3HOIUCIIEPCHBIE CHCTEMEI.
YcroitunBocTh TUCepCcHbIX cucTeM. DakTopbl CTa0MIN3alMK AUCIEPCHBIX CHCTEM.

CopOrust 1 €€ BHUIIBL.

Komnnounnsie pactBopsl. CTpoeHUE KOJJIOUTHOW MHIIEIUIHI.

Koarymnsiuys KoJIOMJHBIX pacTBOPOB U (akTOpHhl, €€ BHI3BIBAIOIINE.

THUNbl OKMCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLUI.

Peaxiun oxucnenus. BaxHeiinme BocCTaHOBUTEIH.

Peakiiuu BoccraHoBieHus. BaxkHeHIIIne OKMCIUTEIH.

OKHCIUTENbHO-BOCCTAHOBUTEbHAS IBOMCTBEHHOCTb.

DIIEKTPOXUMHUYECKUE CUCTEMBI. DJIEKTPOAHbBIE MOTEHIUAIBI U Psifl HANPSDKEHUH METaJlIOB.

Kopposust meTanioB u ee BUIBL.

MeToabl 3alIUTHl OT KOPPO3UU METaJUIOB.

[NonsTne xumMudeckoil uneHTuuKkanuy. KadecTBeHHbIC peaKkiiii Ha WOHBI.

CocrapiieHre YpaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIMH, PeakiiMii HOHHOTO OOMEHa, THIPOJIn3a COJEH.

3AJIAHUA JIJIA KOHTPOJIbHOM PABOTHI CTYJIEHTOB

3A0YHOU ®OPMbI OBYUEHUA

Pabora cocTOUT U3 BOIIPOCOB, OXBATHIBAIONINX KypC JUCIUILINHEI, U BEIITOTHACTCS 110 OMHOMY U3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapUAHTOB 3aJ[aHUil KOHTPOIBHOMN pabOTHI, METOIUKA €€ BBIIOJIHEHUS U He0OX0AUMas INTepaTypa MPUBEIECHBI B METOJUUECKUX




yKa3aHMAX JUIA HAallICaHUA KOHTPOJIBHOM paboThl. BeiOop BapuaHTa onpenensercs nepBoi OykBoii paMIIny CTyJeHTa U ocIeaHei
1 poii 3a4eTHON KHIKKH. KaXkablii CTYICHT BBIIOJIHIET KOHTPOJIBbHYIO PadOTy B COOTBETCTBHHU C BAPUAHTOM 3aJlaHUs,
OIIpenesIeMOro Mo IBYM ITOCICIHAM Iu(pam ero mudpa (HoMep CTyIeHIecKoro OrneTa U 3a4eTHOH KHrkki). Hanmpimep, mmdp
cryznenta 30512, t.e. mocinegane nudpst ero 12. CaegoBaTensHO, CTYASHTOM JOJDKHA OBITH BRIIOIHEHA KOHTPOJIbHAS paboTa,
BKIIIOYAIOINAs 3a/1a4M BapuaHTa 12 B tabmuue 2.

ITepeueHs BOIPOCOB KOHTPOJILHOH pabOThI

1. Yro Ha3BIBacTCS DKBUBAJIECHTOM dreMeHTa? UTo Takoe HKBHMBajeHTHas macca? DKBHUBAJIICHTHEIN 00b-eM? Paccunrars
9KBUBAJICHTHBIE MACCHI YITIEPO/a, UCXO/I U3 COCTaBa OKCHUJA U JUOKCUA YIJIepoa.
2. Urto Ha3bIBaeTCS SKBUBAJICHTOM CJIOXKHOTO BemiectBa? Kak onpenensiroTcsi S5KBUBaJICHTHBIE MacChl OK-CHUI0B?

OCHOBaHHMH? BEMuCINTG SKBUBaJICHTHBIE Macchl OKcuoB amoMuHUSA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n
6apus Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOXKHOTO BeulecTBa? Kak ompenenstorcsi SKBUBaJIeHTHbIE Macchl kuciot? Coneit?
BprauciuTh dkBHBasIeHTHBIC Macchl ochoproit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amomununs Al2(SO4)
3 u pocdara kamsimst Ca3(PO4)2.

4. BbIuncINTh PKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 4TO 2 T €ro B3auMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHol
kuciotel HCL

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

6. BbIuMCINTG AaTOMHYIO MacCy YEeTBIPEXBAICHTHOIO 2JIEMEHTa, 3Has, YTO ero oxkcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuna ABYXBaJ€eHTHOTO MeTallla M3pacXoJ0BaHO 2,8 1 BOJOPOJA, U3-MEPEHHOTO MpH H.Y.
UeMy paBHBI 5KBUBAJICHTHBIE MACChl OKCUIA, METaJlIa, aTOMHas Macca Metaa? Kakoil 3To Metamn?

8. Ha pactBopenue 8,43 r meranna norpeboBanocsk 7,35 r cepHOi KUCIOTHL. ONpenenuTh 3KBUBATEHT-HYI0 MacCy MeTasuia
U 00BbEM BBIIEIUBILIETOCS BOAOPOAa (YCIOBUS HOPMATIBbHBIE).

9. OmnpenenuTs SKBHBAICHTHYIO Maccy M Ha3BaHHE ABYXBAJEHTHOTO MeTamia, 2,24 T KOTOPOTO BBEITEC-HAIOT M3 pacTBOpa
cepebpstHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTs YKBUBAICHTHYIO Maccy M Ha3BaHHME JABYyXBaJleHTHOro meramia, 0,12 T KOTOPOro BBI-TECHSIOT U3 KUCIOTHI
112 M1 Booposa, U3MEPEHHOTO IPU HOPMANIBHBIX YCIOBHUSIX.

11. [Ipu cxuranuum 0,9 r TpexBaJeHTHOTO MeTaia noixy4eHo 1,7 r ero okcupaa. Onpenenutb aTOMHYIO Maccy MeTajuia u
COCTaBUTbH (POPMYITY €r0 OKCHJIA.

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

13. ChopmynmupoBath 3ak0H ABorajapo u ero cieiactBus. Kakoit o0bem 3anmMmaroT 1022 MoJieKysn a30Ta MpH HOPMAaIBHBIX
ycnosusax? Kakyro Maccy UMeeT 3T0 KOJIMUECTBO a30Ta?

14. Uro takoe Moiab? CkoJbKO Mouieit comepxkurcs B 1 M3 m000ro ra3a mpu HOPMaibHBIX YCIOBHAX?

15. ITnoTHOCTH MapoB cepsl MO KUCIOpoAy paBHA 8. M3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJa CEpbI?

16. Macca 1 11 KpUNTOHA NIPU HOPMAJIBHBIX YCIOBUAX paBHa 3,71 r. I3 CKOIBKMX aTOMOB COCTOMT MO-JIEKyJa ra3a KpUITOHA?
17. Kaxkoit 06beM mpu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 51 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIYUCIUTE MOJEKYJISIPHBIE MacChl 3TUX ra3oB, HX
TUTOTHOCTB TI0 BOJIOPOAY U YHMCIO MOJIEKYJ B | JT KaXKJ10T0 Tasa.

19. CkoJbKO a) MoJieif; 6) MOJEKyI BOXOPOAA CONEPKUTCA B 5 M3 3TOrO raza, M3MEpEHHOTO NP HOP-MAaIbHBIX YCIOBUSX?
20. Kakoii 06beM mpu HOpMaNbHBIX YCIOBHAX 3aHuMaroT: a) 0,1 mMonb okcuna azora N20; 6) 0,5 skBu-BasieHTa BOAOPOAA
H2; B) 0,3 monb okcuaa yriepona CO?

21. Kakue BemecTBa Ha3bpIBAIOTCS OKcHAaMu? J[aTh KIACCU(PHUKAIIUIO OKCHIOB, MIPUBECTH MPUMEPHI U IaTh CUCTEMATHIECKUE
Ha3BaHUSL.

22. Uro siBNsieTCsl BaXKHEHMIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpHMepsl COOTBETCTBYIO-IIUX PEAKIUN U JaTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB II0 CHCTEMAaTHYECKOH HOMEHKIATYPE.

23. Uro sABnseTcs BaKHEHINIUMM IMPU3HAKOM KUCIOTHBIX OKCHIOB? IIpHBeCTH MpUMEpHl COOTBETCTBYIO-IIUX PEAKIUM U AATh
Ha3BaHUs B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHYECKON HOMEHKIATYpe.

24. B uem ocobeHHOCTh aMpoTepHBIX OKCHI0B? Kakne n3 NpuBEIEHHBIX HMXKE OKCHAOB 00alaroT aM(OTepHBIMH

cpotictBamu: ZnO, FeO, NiO, Al1203, Fe203? IToarBepanTb aM()OTEPHOCTH COOTBET-CTBYIOMNX THIPOKCHIOB PEAKIAAME 1

Ha3BaTh B3aUMOJAEHCTBYIONINE BEIIECTBA 10 CHCTEMAaTHYECKOIl HOMEHKIIAType.

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

26. C KakiMHU W3 TEePEUYHCIICHHBIX HIDKE BEIIECTB MOXeT pearnpoBath ruapoxcu kamus (KOH): FeO, ZnO, CO2, A1203,
SO2? Hamucath ypaBHEHUS peakUuil 1 Ha3BaTh B3aUMOCHCTBYIOLIME BEIIECTBA IO CUCTEMAaTHIeCKO HOMEHKIAType.

27. Kakue BemecTBa HasbIBatOTCs KucaoTaMu? UYTO Takoe OCHOBHOCTBH KUCHOTHI? IIpuBECTH mpUMeEpHI OHO-, IBYX- H
TPEXOCHOBHBIX KHCIIOT. HanmcaTs peaxiiiy X B3aNMOICHCTBHS C THAPOKCHIOM HATPHUS U Ha3BaTh BCE Pearnpylollie BEIecTBa Mo
CHCTeMaTHYECKOIl HOMEHKIIATYype.

28. C kakumu u3 okcuyioB MgO, CO, Fe203, P205, ZnO moxert pearupoBaTh cepHas kuciora? Hamu-cath
COOTBETCTBYIOIIUE PEAKIUH M Ha3BATh B3aNMOCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.

29. Kaxue peakuuu xapakrepHsl i KUcaI0T? IIpuBecTu nmpuMepsl TaKUX PEAKLUM ISl a30THOM KMCIOTBI U Ha3BaTbh BCE
B3aMMO/JICHCTBYIONIUE BEIIECTBA [0 CUCTEMAaTHYECKON HOMEHKIIAType.

30. Kakue u3 mepedyrciIeHHbIX HUXKE KHCIOT MOTyT oOpa3oBath kucibie conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Harmcats opMyITel KHCITBIX COJIeif M Ha3BaTh MX IO CHCTEMAaTHIECKOH HO-MEHKIIAType.

31. Kakue BemiecTBa Ha3bIBAIOTCS COMAMHU? JaTh KIacCU(PUKALUIO COJel, MPUBECTH MPUMEpPhI CPEI-HUX, KUCIBIX, OCHOBHBIX
coJiei 1 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. HasBate comu: Ca3(AsO4)2, CaHAsO3, NH4NO3, Mg(Cl03)2, NH4C104, K2HPO3, KH2PO3.




35. W3 nepeuns comneit, hopMyIIsl KOTOPBIX MPUBEICHBI HIKE, BEIOPATh OTAENBHO: a) OCHOBHBIC COIM; 0) HOPMAlbHEIE
(cpenHue) conu; B) KACIIbIE COJIH; T') IBOMHBIE con; 1) Kpuctaiuioruapatel: CaS04+2H20, KHCO3, CuSO4, Na2C0O3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2+12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanwmcats ypaBHeHus peakuuii obpazoBanust coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3au-MOACHCTBHS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB; 0) OCHOBAaHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KUCIIOTBI; T) OCHOBAaHHS U

KHCJIOTBHI.

37. Hanmcats ypaBHeHus peakuuii o6pazoBanus coneir K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbraTe B3auMOJICHCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCH/IOB;  0) OCHOBaHUS U KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHIA U KHUCIIOTHI; T) OCHOBAHUS H
KHCJIOTBI.

38. Harmmmcats ypaBHEHHs peaxiui, JIKAIINX B OCHOBE MOJYYCHHS BaXHEHIMX ynoOpenuit — cynep-docdara Ca(H2P0O4)2,
npenunurata CaHPO4, ammodoca NH4H2PO4 u nuammodoca (NH4)2HPO4. Hazpate conr, BXOASIINE B COCTaB ATHX yIOOPEHUIA.
39. Hanwucats popmynsl kuciot, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P20S5. HanucaTs ypaBHEHUS! peakuuit
B3aUMOJIEHCTBHSA 3TUX KUCIIOT C THAPOKCHOM Kallisl U Ha3BaTh MOJyYEHHbIE CO-JIU [0 CUCTEMAaTUYECKOH HOMEHKIIATYpE.

40. C kakMU W3 MIEPEUHCIICHHBIX HIKE BEIIeCTB Oy/eT pearnpoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CoctaButh ypaBHEHUS peakuuii 1 Ha3BaTh MOIyYSHHBIC BEIIECTBA 10 CH-CTEMAaTHUECKOH HOMEHKIAType.

41. KBaHTOBBIC YMCIIa NIEKTPOHA: 0003HAUYEHUE, IPUHUMACMBbIC 3HaYCHUS, PU3HUECKUH CMBICI. UTO XapakTepusyeT IIIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTambHOEe KBaHTOBOe umcio? Kak oHO BeIpaxkaercsi? UTO 03HAUAET MOHSATHE «IHEPTeTHUECKUE

noiypoBHU»? YeMy paBHO MAKCHMAITBHO BO3MOXKHOE YHCIIO DIICKTPOHOB Ha KAXI0M 13 1oaypoBHeid? Kakue hopmbl nMeroT
JJIEKTPOHHBIE Oo0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe M3 KBaHTOBBIX YHCEI OMpEEISIET OPUCHTAIMIO IEKTPOHHOTO 007aka B MpocTpaHCTBE? CKOIBKO
MPOCTPAHCTBEHHBIX OPUEHTALUI BO3MOXKHO: a) IS S- JIEKTPOHOB; 0) JUIA p- AIEK-TPOHOB; B) A1 d- U f- 31eKTpoHOB?
44. CocCTaBUTh AIEKTPOHHYIO (OPMYJTy 3JIeMeHTa, Ha M-3HEpreTHYecKoOM ypOBHE KOTOPOro Haxomurtcst 10 3JeKTpoHOB.

PacrmiperenuTs Bce 3IIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 YHEPreTHUSCKIM sSaeiikaM. B kakom meprose, rpyIie 1 HoArpyIIe
NEPUOJUYECKON CUCTEMBI HAXOJUTCS 3TOT HJIEMEHT?

45. CocTaBUTh 2JEKTPOHHYIO (OPMYIy dJ1eMeHTa, Ha N-9HepreTHYecKOM YPOBHE KOTOPOTO HAaXOAUTCS 12 3IEKTPOHOB.
PacrnipeienuTs Bce IEKTPOHBI aTOMA 3TOT'0 AJIEMEHTA 110 YHEPTeTHUECKUM sueiikaM. B kakom neproze, rpynne 1 HoArpymnme
MEPHOANIECKON CHCTEMBI HAXOUTCS 3TOT dIIEMEHT?

46. CcoopmynupoaTs npasuio ['yaga. Ilouemy Ha mocnemgHeM IEKTPOHHOM CIIO€ Y MEIU U XpOMa HaXOAUTCSA TONBKO MO
OJJHOMY S- 3JIEKTPOHY?

47. Kakoe MakcnMmaibHOE YHCIIO 3JIEKTPOHOB MOKET HAXOJWTHCS Ha s-, p-, d- 1 f- mogypoBHax? [Ipu-BecTn mpuMepshL.
48. N300pa3uth cTpoeHUe 3IEKTPOHHBIX 000IOYEK aTOMOB JKelle3a U KPUIITOHA

a) DIEKTPOHHON (HOpMYIIOii;
0) SHEPreTHYECKIMH STUCHKaMH.

49. [Touemy BO BTOpOM IEpHOJIe MEPHOINIECKON CUCTEMBI HE MOXET OBITh Oosiee BOCHMH dIeMeHTOB? OOBSCHHUTH 3TO,
UCXOJsl U3 CTPOCHUS aTOMOB.

50. W300pa3utk pacmpeneneHune 3JIEKTPOHOB MO KBAHTOBBIM S4YCHKaM B aToMax aproHa, Kanbiws, ¢oc-dopa.

S1. Uro Ha3bIBaeTCs HOPMAJBHBIM WJIM OCHOBHBIM COCTOSIHHEM atoMa? UTo Has3bIBaeTCs ero BO30Y)K-JEHHBIM COCTOSHHEM?
M300pa3uth pacupenencHue IEKTPOHOB M0 KBAHTOBBIM SUEiKaM B HOpMaJIb-HOM H BO30YKJICHHOM COCTOSTHHHU CEpPBI U XJI0pa.

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

CHUCTEMBI C€pa U XJIOp — nepeMeHHylo? 1/1306pa31/m> pacnpeacICHUEC 3JICKTPOHOB aTOMOB 3THX 3JICMCHTOB 110 KBAHTOBBIM s;TYeiiKaM B
HOPpMaJIbHOM U B036y)KI[eHHOM COCTOSHHUAX.

53. CocTaBUTh MOTHBIE 3IEKTPOHHBIE (HOPMYIIBI Ie3Usl, TepMaHUs, BaHAIUA U AUCTIPO3us. K KakuM 3/IeKTpOHHBIM
ceMeiicTBaM NpUHAATIEKAT ITH HNEMEHTHI?

54. CocTaBHTh IOJHBIC IEKTPOHHBIE (HYOPMYITBI KATBIHS, MEIH, CBUHIA W IUTyTOHHA. K KakiM 3JIeK-TpOHHBIM CeMecTBaM
TpUHAIJICKAT 3TH SIEMEHTHI?

55. Kak u3MeHsroTcs CBOHCTBA p- 3JIEMEHTOB C YBEJIMUEHUEM 3apsiIoB siJep X aTOMOB: a) B Mpeieniax JAaHHOro mnepuoaa; 0)
B Mpejenax AaHHOH rpynmsl. OTBET NPOMILUTIOCTPHPOBATH IPUMEPAMH.

56. Kaknie 3meMeHTHI IepHoIMYecKOl CHCTEMBI TIPEICTABIAIOT CO00IT caMblif aKTHBHBIN METalll M Ca-MbIH aKTHBHBIH
HeMeTan? JlaTh OOBSICHEHUS U COCTaBUTh MOJIHBIE 3JICKTPOHHbIE ()OPMYIIBI 3THX 3JIE-MEHTOB.

57. UYro Takoe MOTEHIMAN MOHM3AIMU dneMeHTa? UTo Takoe CpoACTBO K 3MeKTpoHy? Kak M3MEHSIOTCSA 3TH BEIMUYHHBI C
BO3pacTaHHEM 3apsifa sipa 3JEMEHTOB B MpeJiesiax: a) IpyImsl; 0) neprona?

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

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

60. B anexTpoHHBIX (hOpMyax aTOMOB YETBIPEX HIIEMEHTOB COACPXKUTCS: a) 9 s- AMeKTpoHOB; 0) 16 p- amexTpoHOB; B) 14 d-
EKTPOHOB; T) 27 f- anexrpoHOB. COCTaBUTH HOJIHbIE SIEKTPOHHBIE (POPMYJIBI ATUX DIEMEHTOB U Ha3BaTh HX.

61. Jlate oOmue mpeacTaBIeHHs 0 BOSHUKHOBEHHH XMMHUYECKOH CBS3M M €€ OCHOBHBIX XapaKTepHUCTH-KaX. UTo Takoe IIHHA
cBs3M, ee 3Heprus? Urto Takoe BaneHTHbIE yIiibl? ITpuBecTH npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIOJOKEHHUSI MeToia BaneHTHBIX cBs3eil (BC). Onucars ¢ no3uumii Mmetoga BC cTpoenue
moutekys1 H2 u N2.

63. [MpuBecTr pUMEpPHI MOJIEKYJI BEIIECTB, B KOTOPBIX aTOMBI COCTUHSITUCH OBl KOBAJICHTHOW IMOJISIP-HOW M HETIOJISAPHOM
CBsI3b10. 11300pa3uTh CXeMbI CTPOCHHUS STHX MOJIEKYJL.

64. ITpuBecTy mpuMep MOJICKYJIBI C Sp- THOPHM3AlMEeH 3JIEKTPOHHBIX 001aKoB. Kakol yroa MexIy CBS3sIMH B STOH
Mostekyie? M300pa3uTh ee IpOCTPaHCTBEHHYIO CXEMY .

65. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp2- THOpHAM3aHeH 3IEKTPOHHBIX 00s1akoB. Kakue yTriisl MeXIy CBS3SMHU B 3TOH

MoJekye? M300pa3uTh ee MPOCTPaHCTBEHHYIO CXEMY.




66. IMpuBecTn mpuMep MOJEKYJBI ¢ sp3- THOpHAN3aLUel >IeKTPOHHBIX 00sakoB. Kakue yriisl MexIy CBA3SIMH B 3TOH
Moutekyie? V300pa3uTh ee MpocTPaHCTBEHHYIO CXEMY.

67. N300pa3uth crpykrypHbie Gopmyisl coeaunenmnii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTETICHU
OKHCIICHHOCTH 3JIEMCHTOB B 3THX COeIMHEHMAX? Kakie THITBI XUMIUECKUX CBSA3eH MMEIOT MECTO B MX MOJICKyJIax?

68. Uro Takoe o- U m- cBsA3u? M300pa3uTh reoMeTpuueckyto cxemy odpazosanusi monekyd H2 u N2. Ckonbko 6- U m- cBszel
B 3TUX MOJIEKyJ1ax?

69. Kakue THITBI XMMUUYECKOH CBA3M MMeEIOT MecTo B coequHeHnAX FeNH4(S04)2 u Cu2(OH)2CO3? OT-BeT MOTHBHPOBATE.
70. Kakne xapakTepHCTHKH HCHONB3YIOT Al OLCHKH KOBAJIEHTHOW cBs3u? IIpuBeCTH MpHMeEpHI.

71. Harmmcats ctpykryphble ¢hopmysiast HNO3, H2SO3, KMnO4. Yka3aTh CTeNEHH OKUCICHHOCTH 3J€-MEHTOB B 3THX
COSIMHEHUSX U 0XapaKTePU30BATh THUITEI XUMUYIECKHX CBS3EH B 3THX MOJIEKYJIaxX.

72. Kak nponcxomut Bo30yx/IeHNE IEKTPOHOB M THOPHUIAM3AIHS AICKTPOHHBIX opOuTaneii? Buasl rubpuamnsarmm.
IIpuBecTn npumepsl.

73. Kaxk o0pasyercst nonHas cBs3p? Kakue 3:meMeHTHI cllocoOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpume-phl.

74. B yeM 0coOEHHOCTH TOHOPHO-aKIENTOPHOH cBsi3u? OOBSCHUTH X Ha TpUMepe oOpa3oBaHus kKa-THoHa NH4+.

75. Kaxk ob6pasyercss xumudeckas CBA3b B KpucTamiaax MeTamtoB? Kak 3aBucaT BaxkHeWmue (usnde-ckue CBOHCTBA METAIIOB
OT 0COOCHHOCTEH METAIUTMYECKOH CBsI3H?

76. JlaTh XapaKTepucTUKy BOIOpOJHON cBs3u. Kak Bimser obpasoBanue auMepoB Boabl (H20)2 Ha ee ¢pusndeckue
cBOlicTBa?

77. Kakue Tumel xumuueckoil cBsi3u UMeEIOT MecTo B Moisiekysnax NH3, CO2, CI12? N300pa3uth reoMeT-puyeckoe CTpOeHHE
MOJIEKYJI ¥ CXeMBI IEPEKPBIBaHHS SJICKTPOHHBIX 00JIaKOB.

78. VkazaTh TUIBl XUMHYEeCKOH CBs3u B Monekysnax CH4, O2, HCN. IlpuBectu cXeMbl IEPEKpPbIBAaHUS 3IEKTPOHHBIX
00JIaKOB.

79. M300pa3uTh 3JeKTPOHHBIME YpaBHEHHSIMH Tporiecchl oopasoBanus monekya KCI, Na20, Al203. Kakoit tum
XAMHYECKOH CBS3M HMEET MECTO B 3THX COSANHECHUSIX?

80. Uro Takoe OTHOCHTEIbHAS IEKTPOOTPUIATEIHHOCTh 3JEMCHTA U KaK OHA BIIMSACT HA CTETEHb MO-JIIPHOCTH CBA3M aTOMOB
nByx anementoB? Kakas uz monexyn HF, HCIL, HBr u HI nan6onee nonspua?

81. Oxcup xenesa (I1I) MoxeT ObITh BOCCTAHOBIICH Pa3IMYHBIMH BOCCTaHOBUTEsIMU Tipu 298 K:

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

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

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

Ornpenenuth U3MEHEeHNe YHTATbINN AH® B KaK0M U3 3THX pEaKIHid.

82. Boruncnuts 3HaueHue AH® i mpoTekaromuX B KUBBIX OPraHU3Max PEeaKUUi NPEeBpPaIlEHUs [NIH0-KO3bL:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kakast u3 3THX peaxiuii 1aeT opranu3My OoJbIIe SHEPTHH?

83. TennoBoit a3(dekr peaknuu rameHuss U3BECTU

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

paBeH 65,3 x/Ix. CkoJIbKO TEIUIOTHI BbLe-IUTCs Ipu ramenuy 100 kr HeralieHol u3BecTy BOJON?
84. Boccranosnenune 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 IPU HOPMAJIbHBIX YCIOBUSAX, 110 PEAKLUU:
4NH3 (1) + 502 (r) =4NO (1) + 6H20 (1), AH° =-904,8 k¢

86. BoasHoii ra3 mpecTaBiseT co0oil cMech paBHBIX 00BEMOB BOJOpOAa U okcuaa yriaepoaa (II). Haiitu konudectBo
TEIUTOTHI, BBIJCISIONICHCS pH cxxurannu 1 M3 BoasiHoro Ta3a (o CO2 n H20), u3MepeHHOTO IPY HOPMAJTBHBIX yCIIOBHUSX.

87. BbramucnnTh, CKOIBKO TEIUIOTHI BBIACIUTCS MPH o0ure 1 kr cynbduna MUHKA 110 PEaKIUH:

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

88. Onpenenutb cTanAapTHYIo dHTaIbIHI0 (AH®) obpasoBanus PH3, ucxons w3 ypaBHEHUS:

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

89. Hcxons u3 temnoBoro 3¢dexra peakmun

3Ca0 (x) + P205 (k) = Ca3(PO4)2 (x), AH°=-739 xllx
ornpenennts AH® o6pasoBanus opTodoc-dhaTa KaabIus.

90. Coxoxensl ¢ obpazoBanneMm H20 (r) paBHbIe 00BeMbI Bogopona u anermieHa C2H2, B3ATBIX IpH OJMHAKOBBIX yCIOBHSX.
B kakom ciydae BeigenuTcs 6onplie TemioTel? Bo ckonbko pas?

91. Yto Takoe SHTPONUS U B KAKUX CIMHULAX OHA BbIpakaercs? Kak M3MEHsSETCs SHTPONHS C BO3PACTAHHEM TEMIIEPaTyphl U
npH (a3oBEIX mepexonax?

92. Uro Takoe u300apHO-U30TEpMUUECKUil moTeHuan (dHeprus ['ub6ca)? Kak ompenensiercss usmenenne sneprun [ md60ca B
pe3yibTaTe XMMUYECKOH Peakiny U Kak OHO BIIMSIET Ha HAIPaBICHHOCTb PEAKIUH?

93. PaccunTate m3Menenue sHeprun ['m06ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (x),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + A1203 (k)
H yKa3aTb, KaKas pCakuus CHOCO6H3 MMPO-TCKATh CaMOIIPOMU3BOJIbHO.

94. Beranenmnts  cucremsl PbO2 + Pb = 2PbO Ha OCHOBaHMM W peardpyIo-IIUX BEHIECTB M ONPEIEINTh, BO3MOXKHA JIH 3Ta
peaxuus.
95. Boruncnute AG® u AS® peakiuu

NH4CI (x) + NaOH (x) = NaCl (k) + H20 () + NH3 (7).
MO3KHO JIH UCTIONB30BATh ATy PEAKIUIO TSI MTOTYUYSHUST aMMHUaKa MPHU CTAHIAPTHBIX YCIOBUAX?
96. BbIunciuTh 3HaYeHUsT CIEAYIOIIMX PEeaKuil BoccTaHoBIeHMs okcuaa xenesa (I1):




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

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

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

IIpoTexanue kakoit U3 ITUX peaKnnii HanOoIee BEPOSITHO?

97. PaccunTarh 3HaUeHHs CIIEAYIOUIMX PEaKUUil M YCTaHOBUTb, B KAKOM HAIpPaBICHUH OHU MOTYT IPOTEKATh
CaMOIPOM3BOJIBHO B CTAHAAPTHBIX yCIOBUIX npH 25 °C:

a) Pb () + CO (1) = PbO (k) + C (rpadur)

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

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

98. Kakue u3 mepedyrcIeHHbIX OKCHIOB MOTYT OBITh BOCCTaHOBJICHBI BOJOPOIOM JI0 cBoOogHOTO Me-Taiuia mpH 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue U3 nepeyrcieHHbIX OKCHIOB MOTYT OBITH BOCCTaHOBIJIEHBI 10 cBOOOIHOrO MeTaa amomMu-HueM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenenuTb CHCTEM:

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

101. UeM n3MmepsieTcsi CKOPOCTh XUMHUUECKON PEaKIHU M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrare BenMMUMHY KOHCTAHTBI CKOPOCTH peakuun A + B = AB, ecnu mpu KOHIIEHTpalusx Be-iecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakuuu paBHa 6¢10-5 Mob/(J1*MUH).

103. Bo ckomibpko pa3 ciemyeT yBenMUMTh KOHIIEHTpAIUIO BellecTBa B B cucreme

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

4TOOBI IPU YMEHBIIEHUN KOHLEHTPAIUU BellecTBa A B 4 pa3a CKOPOCTb NPSMOI peakuy He U3MEHU-TIAch?

104. Peaxuus mexny BemectBamu A u B mporekaer no ypasHenuto 2A + B = A2B. KonueHTtpanus Be-1iecTBa A paBHa 6
MoJIb/1, BemecTBa B — 5 mons/n. KorcTanTa ckopoctr peaxiiu pasHa 0,5. BEIUHC-INT CKOPOCTh XUMUYECKOH PEaKIiy B
HayvalbHbIi MOMEHT BPEMEHH U B TOT MOMEHT, KOTJIa B peak-IIMOHHOM cMecu octanercst 50 % Bemectsa B.

105. B xakoM HampaBlIeHUM CMECTUTCS PaBHOBECUE PEaKLIUH:

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

IpU YMEHBIICHUN 00beMa B CUCTeME B JiBa pa3a?

106. Peakiust mpoTekaeT o ypaBHEHHUIO

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

Kax u3mMeHHTCSI CKOPOCTh peaKiuy mocje pa3daBieHus pearnpyolieil cMecu B 4 paza?

107. Kak u3zmenurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2503 (r), ecnu JaB-JeHUE B CUCTEME YBEJIUYUTH B 4
paza?

108. JIBe peaxtuu mpu temrepatype 20 °C mpoTekaroT ¢ OJHMHAKOBOH CKOpPOCThI0. TemmepaTypHBIil ko-3)(OHINEHT CKOPOCTH
HepBoil peaknuu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS Mex Iy cO00H CKO-pOCTH peakiuii, eciii ux mposectu mpu 60 °C?

109. OnpeaenuTb TeMIIEPATYPHbBIH KO3(GUIIMEHT CKOPOCTH PEaKIMH, €CIIM MPH MOHMKEHUU TeMmrepa-Typsl Ha 50 °C peaxuus
3ameisieTcs B 32 pasa.

110. Peaxuust mpoTekaeT MO ypaBHEHHIO:

4HCI (1) + 02 (r) [ 2H20 (r) + 2C12 (r);  ®[lx.
Kaxkumu nsmeHeHUSIMU JAaBJICHUA, TEMIICPATYpPbl U KOHHGHTpaHI/Iﬁ pearnpyronux BE€ICCTB MOXXHO CMC-CTUTh €€ PaAaBHOBECHUEC

BIIPaBO?
111. Kakoe cocTosiHue cHCTeMbI Ha3bIBAETCsI XUMUUECKUM paBHOBecreM? IlepeuncinTh MpU3HAKH HC-THHHOTO XUMHYECKOTO
paBHOBeCHS.
112. UTto Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecHs? HamucaTh BhIpa)keHHsI KOHCTAHT PaBHOBECHS PEAKLUIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (t) [1 MgO (1) + CO2 (1); FeO (1) +
CO (r) (1 Fe (1) + CO2 (T).
113. Kak moBmnusieT TMOBBIIICHAE TEMIICPATyphl U JaBJICHUS Ha PAaBHOBECHE CIICAYIONIMX 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 TOBBINICHAE TEMIIEpaTyphl U IaBJICHUS Ha PaBHOBECHE CIICAYIONIMX OOPATUMBIX PEAKIIHIA:
C (1) + CO2 (1) [1 2CO (1), = +172,5 xllx
2H2 (r) + O2 (r) 11 2H20 (1), = -483,6 x/lx
N2 (r) +O2 (r) [1 2NO (1), = 180 xx
115. B kakux W3 IpUBENCHHBIX HIDKE pEaKUUi U3MEHEHUE JaBJICHUs HE BBI30BET CMELICHUS PaBHOBECUS U ModeMy?

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

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

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

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

116. Hanwucath BbIpa)keHUs] KOHCTAHT PaBHOBECHS CIEAYIOUIMX OOPATUMBIX XUMHUECKUX PEaKIHA:
4Fe (1) + 4H20 (1) [ Fe304 (1) + 4H2 (1)

C (1) +CO2 (1) L1 2CO (1)

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

117. y}(a3aTB, KaKMMHU HU3MCHCHHAMU TEMIICPATYPhbI, JaBJICHUA U KOHL[CHTpaI.lPIIZ pearupyromux BCUIICCTB MOXHO ,Z[O6I/ITLCH
MAaKCUMAJIbBHOT'O BbIXOJld aMMHaKa 110 PCAKIINN:
N2 (r) + 3H2 (r) [] 2NH3 (1), =924 kJlk.

118. Peakuusi mpoTekaeT Mo ypaBHEHHIO:




2S02 (r) + 02 (r) J 2S03 (1), = -284,2 x/Ix.
V3MeHeHneM KaKkuX MapamMeTpoB MOKHO JOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY 00pa3oBaHus ok-cuna cepsl (VI)?

119. Ha ocnoBannu nmpuanuna Jle-1llatense onpenenurte, B KAKOM HaIllpaBICHUH CMECTHUTCS PAaBHOBECHE B CHCTEMax: a) IpH
MOHMYKEHUH TEMIIEPATyphl; 0) IPH YBEINICHUH JTABICHUS:

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

6) PCIS5 (r) U PCI3 (1) + CI2 (7); >0

120. Kaxumu n3mMeHeHHsIMH TeMIEpaTyphbl U JaBIEHUS MOYKHO CMECTHTHh PaBHOBECHE B CTOPOHY MPO-AYKTOB Pa3IOKECHHS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); = 178 xlx

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

121. UYemy paBna maccoBas aossg NaCl B pactBope, cojepskanieM 3 MOJb XJIOpUa HaTpus B 2 KT pac-TBopa?

122. Cwmemanu 50 T 30 %-Horo pactBOpa HekoToporo Bemectsa u 140 r ero 45 %-Horo pactBopa. Bel-uncnuTs MaccoByio
JIOJIIO TIOJTyYE€HHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTHI (IutoTHOCTH 1070 Kr/M3) HEOOXOMMM IS MOJ-HOTO pacTBopeHms 20
T KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mur:

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

125. B 1,5 1 0,125 H. pactBopa conepxkutcsa 13,91 r pacTBopeHHOrO BemecTBa. HaliTu €ro 3KBUBAJIIEHT-HYIO Maccy.

126. Cxonpko muutmutpoB 0,1 H. pactBopa H2SO4 notpebyetcst ans B3aumoaeiictaus ¢ 200 mia 0,5 H. pactBopa BaCl2?
Yemy paBHa Macca oOpa3yronierocs ocauka cyibgara 6apus BaS04?

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

128. Beruncnuts MomapaocTs 10 %-soro pactsopa HNO3 mnotaOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-soro (mo macce) pactBopa H2SO4 BrmapnBannem ynammwn 50 T Boasl. YeMy paBHa MaccoBasi OIS
H2S04 B ocTaBiemcs pactBope?

130. ITnotHOCTH 15 %-HOro Mo Macce pactBopa Na2SO3 paBHa 1105 xr/mM3. BbUHCINTS HOPMAIBHOCTB, MOTSIPHOCTS,
MOJATIBHOCTb PACTBOPA.

131. YeMmy paBHBI HOPMAJTBHOCTh W MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTRIO 1057 RK1/M3?

132. Cxonbko uTpoB 24 %-Horo pactBopa KOH (mnotHOcThiO 1218 Kr/M3), HEOOXOIUMOTO AT 3alMB-KU IETOYHBIX
AKKyMYJISITOPOB, MOXHO MpUrotoBuTh U3 10 1 48 %-noro pactBopa KOH (muotHO-cTRIO 1510 KI/M3).

133. CKOJIBKO MIJUTHIIUTPOB KOHIIGHTPHPOBAHHON CEPHOM KHUCIOTHI IUIOTHOCTRIO 1840 kr/M3, comepika-meit 96 % H2S04,

HY’KHO B34Th JJIs1 TpurotoBieHus 3 1 21 %-Horo pactBopa (ImoTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KUCIIOTHOTO
aKKyMyJsTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHO# kucioThl (TwoTHOCTh 1070 kr/mM3) moTpedyercs i HeHTpaau3auu
pacTBopa, copepxamiero 32 r NaOH?

135. Beruncnnts MaccoByo HOMI0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mnotHocTs 1310 xr/m3).

136. CKoJIBKO MIJLTHIHTPOB 96 %-Horo (mmo macce) pactBopa H2SO4 (mnotHocTh 1840 kr/M3) motpely-etcs s
npurotoBienus 2 1 0,1 H. pacTBopa?

137. UYemy paBHBI HOPMAJTBHOCTh U MOJISIPHOCTB 35 %-HOro pactBopa oprodochopHoit kucnotst H3PO4 (mnotHocts 1216
kr/M3)? CKoJIBKO BOJIBI COZEPIKUTCS 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/mM3?

139. B xakoit mMacce Boxsl Hafo pacTBopuTh 67,2 1 raza HCl, n3mepeHHOro mpu HOPMAIBHBIX YCIOBHAX, YTOOBI MONYyYHTh 10
%-Hbli1 (110 Macce) pacTBOP CONSIHOM KUCIOTHI?

140. Kaxkoit 06vem Boasl Hamo npudasuth k 100 M 20 %-Horo (1o macce) pactBopa H2SO4 (tutotHOCTE 1140 Kr/M3), 9TOOBI
NOJXy4HThb 5%-Hbli pacTBOp?

141. Boruncinth ocMOTHYECKOE JTaBI€HUE pacTBopa, coaepkauiero B 1,4 11 63 r rmoko3sl C6H1206 mpu 0 °C.

142. Haiitn ocmotrnueckoe naBieHue pactBopa, comepskamiero B 2 1 18,4 r rmunepuna C3H8O03, mpu 27 °C.

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

144. [Ipu kakoii Temmeparype OCMOTHYECKOE JIaBlIeHHE pacTBopa, coaepxkamero 18,6 r anwimna COHSNH2 B 3 1 pactBopa,
nocturHet 2,84+105 I1a?

145. PaccuntaTs MONEKYISAPHYIO MacCy HEIJIEKTPOJIUTA, €CIIU 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 JIaBIIEHHE pacTBOpa HEIJIEKTPOJuTa, coiepxaiiero 1,52¢1023 monekyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. Beruncnuts gaBneHune BoasHoro mapa Hax 10 %-HeiM pacTBopoM kap6amuna CO(NH2)2 B Bome mpu temneparype 100 °©
C

148. BoIyrcnuTh MOJEKYISIPHYIO MaccCy TJIFOKO3bI, €CIIM JIaBJIeHHE 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 cocrasmusietr 4245,2 [1a. Crxonpko rpammoB caxapa C12H22011 cne-nyet pacTBOpUTH B

900 r BoJBI JUIs MOJTyYEHHUST PACTBOPA, AaBiieHue KoToporo Ha 33,3 Ila Hike naB-neHus napa Bozbl? BeIUUCIUTE MACCOBYIO JIOJIO
caxapa B 3TOM pacTBOpE.

150. Jasnenue napa npu 10 °C cocrasnser 1227,8 ITa. B kakoM koaudecTBe BOJBI CIEIYeT PACTBOPHUTH 16 T METHIOBOTO
criupra CH30OH s noiyuyeHus pacTBopa, faBieHue napa koroporo coctasiser 1200 IMa npu Toi sxe Temneparype? Berunciurthb
Maccosyto goito CH30OH B aTom pacTBope.

151. JlaBneHue mapa pactBopa, coxepxarnero 155 r anmmmaa COHSNH2 B 201 1 a¢dupa mpu HEKOTOpoi TeMmeparype paBHO
42900 I1a. daBnenue napa s¢upa npu 3toii Temmeparype paBao 86380 I1a. Pac-cuntaTs MONeKyIApHYIO Maccy adupa.




152. Cxonpko rpammoB HadranuHa C10HS pactBopeno B 2 kr GeH30151a, €CIM 3TOT pacTBOpP KpHcTayuusyeTcs mpu 3,45 °C?
Temmeparypa KpucTaUTH3alKU yrucToro 6ensoina 5,40 °C, a ero kpuockonuveckas konctanta K =5,1 °C.

153. OnpenenuTs MOJEKYJSPHYIO Maccy Kam(opbl, eciu pacTBop, coaepxkarmmid 0,552 v ee B 17 T apu-pa, KUITUT TpU
temmepatype Ha 0,461 °C BbIme, 94eM 4uCTHI dup. D0ymcKonnIecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxons C2H4(OH)2 neob6xogumo 100aBUTH K 5 J1 BOIBI, UTOOBI MONYYUTh aHTHU-(PU3, 3aMepP3aI0INT
nipu -15 °C? Kpuockonuueckas konctanTa Bojsl K = 1,86 °C.

155. BbIuucinTh KpHOCKONUYECKYI0 KOHCTAHTY BOJBL, 3Hasl, 4To 11 %-Hblil BogHbI pacTBOp 3TmioBoro cnupra C2ZHSOH
KpUcTammzyercs npu -5 °C.

156. BoryncnuTh TeMrieparypy KpuCTaJLTM3aIluu pacTtBopa, conepxkamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpnockonnueckas koHctanTa Boasl K = 1,86 °C.

157. PactBop, cocrosmmit u3 9,2 r #oma u 100 T MeTunoBoro chnupTta 3akumnaet npu 65,0 °C, a guctsiii crmpt — mpu 64,7 °C.
O0ymmmockonuueckas koHcTanTta cnupra E = 0,84 °C. M3 cKoJIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO iHoaa?

158. Ipu kakoil MPHONU3UTENEHO TeMIepaType OyIeT KUmeTh U Kpucraum3oBaThess 40 %-HBIH pacTBOP ATHUIIOBOTO CIIMPTa
C2H50H B Bone? D0ymmockonnieckas koHcTanTta Boapl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KakoBa TemmepaTypa KUIIEHHsSI pacTBOpa HEAEKTPoIHTa, cofaepkaiero 3,01¢1023 Monekys B IUT-pe BOIBI?
DOYTHOCKOTTUYECKass KOHCTAHTa BOJIbI E=0,52°C.

160. Ha cxonbko rpagycoB MOBBICUTCSI TeMIepaTypa KuleHus Bozbl, eciu B 300 r Boasl pactBoputh 27 r nimoko3sl C6H1206?
D0yTnoCKOTUIecKast KOHCTaHTa BOJbI E=0,52°C.

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

162. HaiiTu crenens aucconuanuy cEpoBOJIOPOAHON KUCIOTHI o niepBoi ctyrneHu B 0,1 M pacTBope, eciii KOHCTaHTa
JIMCCOLIMAIIMY TS 3TOM cTyneHu paBHa 1,1¢10-7.

163. UYemy paBHbI KoHIeHTparu noHoB H+ u OH™ B pacTtBopax, pH kotopsix pasen: a) 2,0; 6) 7,0; B) 11,0?

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

165. Onpenenuts koHeHTpanuo noHoB OH™ B 0,01 M pacteope runpoxcuga ammonuss NH4OH, eciu Knuce = 1,77 « 10-5.
166. Koncranta auccoumarnuu oprodochopHoit kucnorst H3PO4 no nepsoit crynenu pasHa 7,11¢10-3. IIpeneOperas
JUCCOLMalUeN IO APYTUM CTYIEHSAM, BBIYUCINThL KOHLIEHTpaluo noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

167. Crenenp aucconmanuu ykcycHou kuciaoret CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOpax cooTBeT-cTBeHHO paBHa 0,42,

1,34, 4,25 %. Beraucauts Kaucc CH3COOH fy1s 9THX pacTBOPOB M JOKa3aTh, YTO KOHCTAHTA TUCCOLMALIMH HE 3aBUCUT OT
KOHIICHTPAILIUU pacTBopa.

168. Ocmotnueckoe nasienue 0,2 H. pactBopa ZnSO4 nipu 0 °C paBno 3,59¢105 [la. Beruucinutb n30T0-HUUECKUI

ko3¢ uIEeHT 3TOTO pacTBOpA.

169. Jasnenue BonsHoro napa Haja pactopom 24,8 r KCI B 100 r H20 mpu 100 °C paBao 9,14+104 Ila. Beraucauts
M30TOHMYECKUH K03(DDUIIMEHT, ecii AaBICHUE BOSHOTO Mapa MpH 3Tol TeMmepatype paBro 1,0133+105 Tla.

170. PactBop, comepxanmit 8 r NaOH B 1000 r H20, xummt npu 100,184 °C. Onpenenuts H30TOHWIE-CKIH KO PUITEHT.
D0yITHOCKOTTNYECcKast KOHCTaHTa BOJAbI E=0,52°C.

171. PactBop, coxepkarumii 1,7 T xnmopuaa nuaka ZnCl2 B 250 r Bojbl, KpUCTaIU3yeTcs: pu Temmnepa-type -0,23 °C.
OmnpenenuTs KaXynryocs cTenens aucconnanuy ZnCl2 B stom pactBope. Kprockomnm-ueckas koHcTanTa Bogbsl K = 1,86 °C.

172. Bomusie pactBops! kapbamuna CO(NH2)2 u xopuna xansiust CaCl2, comepxamue B OIWHAKOBBIX Maccax

pactBopuTens coorBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIAT MPH OAHON U TOM ke Temmneparype. Hailtu
KaXXyIIyrocs crerneHb quccormanun CaCl2 B aTom pacTtBope.

173. BerancimTh kaxymryrocs crenenb auccoranui NaCl B 0,25 H. pactBope, eciu 3ToT pactBop nipu 18 °C nMmeer Takyro
JKe BEJIMYUHY OCMOTHUYecKoro nasieHus, uto u 0,44 M pactsop rimoko3st COH1206.

174. PactBop, comepxkammii 0,265 r Na2CO3 B 100r Boubl, kpuctammusyercs npu temneparype -0,13 °C. Beruncnurhb
Kaxyurytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuyeckas konctanTa BoJisl K = 1,86 °C.

175. Omnpenenuts ocmotndeckoe nasienue 0,01 H. pacTBopa cymbgara maraus MgSO4 npu 18 °C, ecnu kaxyImasics CTEHCHb
JIUCCOIMALIMK 9TOTO JJIEKTPOSIUTa paBHa 66 %.

176. Ocmotuueckoe nasienue 0,125 M pactBopa KBr pasHo 5,63¢105 Ila mpu 25 °C. BeIYHCINTE Ka-KYIUIYIOCsS CTEIECHb
nuccounanuu KBr B aTom pacTtBope.

177. BerunennTs KaxyIyrocs cTeneHs guccoruanyu xaopuna kamus KCl B pactBope, comepxkamieM 4,47 r KCI B 100 r Boxsl,
€CJIM 3TOT pacTBOp kpuctamumzyercs npu -2 °C. Kpuockonuueckast koH-ctanta Boabl K = 1,86 °C.

178. JlaBnenue nmapa pactBopa, conepsxamiero 31,5 r nurpata kanbiust Ca(NO3)2 B 500 r Bonst paBHo 1903,5 ITa npu 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 OyneT KANeTh OJHOMOJISUIBHBIA pacTBop NaOH, ecnu cTeneHs ero muccounyanuu paBua 73 %?
D0yuTHOCKOTTNIecKast KOHCTaHTa BObI E=0,52°C.

180. Omnpenenuts nasnenue 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. CocTaBHTh MOJICKYJISIPHBIC YpaBHEHHS PEaKIHid, KOTOPHIE BBIPAKAIOTCS MOJICKYISIPHO-HOHHBIMH YPaBHEHHUSAMH:

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 PEAKLHM, IPOTEKAIOIIUX PU CMe-IIMBAHUU PAacTBOPOB
ZnSO4 u K28; Ba(OH)2 u FeCl3; NH4HCO3 n NH40H; NaOH u HCI.

183. Hamucats B MOJIEKyJIIPHON M MOJEKYJISIPHO-HOHHOH (hopMe ypaBHEHUs peakuuii, MPUBOIAIIMX K OOpa30BaHUIO OCAJKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Hammcats B MOJIEKyJIIpHON M MOJEKYJIIPHO-HOHHOM (popMe ypaBHEHHUS peakuuii, MPUBOIIIMX K 00pa30BaHMIO Ta30B H
CIa0BbIX DJIEKTPOJIUTOB:




a) Na2CO3 + H2S04 — B) CaF2 + HCl —

6) NH4CI + Ba(OH)2 — r) K2S + H2SO4 —

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

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

0) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISAPHbIE yPaBHEHHs PEAKIUHA, KOTOpPBIE BBIPAXKAIOTCSA MOJEKYISPHO-HOHHBIMH YPaBHEHHAMU:

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

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

187. CocTaBUTh MOJIEKYJSPHbIE ypaBHEHMs PEaKUid, KOTOpbIE BBIPAXKAIOTCS MOJEKYISPHO-HOHHBIMH YPaBHEHHUAMU:

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

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

188. Cwmemransl pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8) KNO3 u HCI; r) AgNO3 u KCI. B kakux ciryuasx
peaKuu MpoHayT MpakTuiecku 10 koHna? CocTaBUTh IS 9THX PEAKLUH MONEKYJIAp-Hble U MOJEKYIIPHO-UOHHbBIE YPABHEHUSI.

189. CocTaBUTh MOJIEKYJIIPHBIE U MOJIEKYJIIPHO-UOHHBIE YPAaBHEHMs PEaKUi, IPOTEKAIOIUX MPH CMEIIUBAHUU PAaCTBOPOB
FeSO4 u Na2S; CuCI2 u Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJEKYJISIPHbIE U MOJEKYISIPHO-UOHHBIE YPaBHEHHs PEaKUUi, MIPOTEKAIOIUX MPU CMELUIMBAHUU PACTBOPOB
CaOHCI1 u HCI; Co(NO3)2 u H2S; CuSO4 nu NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJEKYJIIPHBIE U MOJIEKYJSIPHO-HOHHBIE YpaBHEHHS peakuuil ruaponmsa conedt NH4CI, Na2S, CuSO4,
AICI3. Yka3arp peakiuo pacTBOPOB.

192. CoCTaBUTh MOJICKYJISIPHBIC ¥ MOJICKYJIAPHO-HOHHBIC ypaBHeHUs peakiuid ruaponusa coied CH3COONa, CuCl2, Fe2
(SO4)3, NH4CN. Yka3aTh peakiuio pacTBOPOB.

193. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YpaBHEHHs peakuuil ruaponusa coneit (NH4)2CO3, K28, Na2S03,
Na3PO4. Kakyto peakiinto 00Hapy>KHUBAIOT PaCTBOPHI 3TUX COJICH?

194. Kakue w3 mepedyrcIeHHbIX HIKE cojiel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr
(NO3)3? [ns kaa0it n3 THIPOIM3YIOIIUXCS COJICH HANMCATh YPaBHEHHS PEaKIIi THIPOJIH3a B MOJICKYJISIPHOI U HOHHO-
MoJIeKyJIsIpHO# popme (1o I cTyneHn) 1 yka3aTh peakuuio BOJ-HOTO PacTBOPA KKIOH COJH.

195. Kakue u3 mepedyrcieHHbIX HUXKE cojiel moasepratoTcs ruaponnsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Iy kaxx10# U3 THIPOIU3YIOIINXCS COJIeil HamncaTh YpaBHEHHS PEaKIii THAPOIIN3a B MOJICKYIIPHOH 1
HMOHHO-MOJEKYIIpHOH opme (o I cTynenn) 1 yka3aTh peakuuio BOAHOTO PacTBOpa KaykKIOH Comnu.

196. Kakyro peaknuio cpeasl o0HapyxkuBatoT pacTBopbl conieit NH4NO3, (NH4)2S, K2CO3, KC1? OTBeT moATBEpINTH
peaKIHAMH.

197. Kakyro peaxuuto cpensl o0HapyxuBatoT pactBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANUTH PEAKUUSIMH.

198. Kakyro peaknuio cpensl 00OHapyKHBatoT BoAHbIe pacTBopsl coneld (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Orser
000CHOBATH PEAKITHAMH.

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

200. Harmcats B MOJIEKyJIIpHOH M MOJIEKYISIpHO-MOHHOW (hopme ypaBHeHuUs ruaponmsa coneir NH4ACI, (NH4)2S, (NH4)
3P0O4, K2SO3. Vka3aTh peakuuio cpebl BOAHBIX PACTBOPOB ITUX COJIEH.

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

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

H2S + H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HC103 — ClO2 + HCI104 + H20

As + HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnC12 + CI12 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCI04 + HI — Cr(C104)3 + KCI104 + 12 + H20

12 + C12 + H20 — HIO3 + HC1

204. KClO3 + HCl — CI2 + KC1 + H20

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

K2Cr207 + K2S03 + H2S04 — Cr2(S04)3 + K2S04 + H20
PbO2 + MnSO4 + HNO3 — PbSO4 + HMnO4 + Pb(NO3)2 + H20
206. NaCrO2 + NaOH + Br2 — Na2CrO4 + NaBr + H20
K2Cr207 + HClkonu. — KCI + CrCI3 + C12 + H20

PbS + H202 — PbSO4 + H20

207. KClO3 — KCl104 + KCl1

KCl03 — KCl1+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

Na2Sn0O2 + Bi(NO3)3 + NaOH — Na2SnO3 + Bi + NaNO3 + H20
H202 + PbS — PbSO4 + H20

209. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2S03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3P0O4 + NO




210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCI + O2 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S04

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

Au + HNO3 + HCl — AuCI3 + NO + H20

H2S + K2Cr207 + H2S0O4 — S + Cr2(S04)2 + K2S04 + H20

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

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

HCI103 — Cl02 + HC10O4 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnS0O4 + KNO3 + K2S04 + H20

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

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYUTh YpaBHEHHs PEaKiMi, yYUTHIBAs, YTO B KHCJIOH Cpele MapraHell BoccTaHaBIUBaeTcs 10 Mn2+, B
HeHTpampHOH 10 Mn4+, B IIeI09HOH 10 Mn6+

KMnO4 + K2SO3 + H2SO4 —

KMnO4 + K2SO3 + H20 —

KMnO4 + K2S0O3 + KOH —

216. YuuThiBas, 4TO XpOM BOCCTAHABJIMBAETCS 10 TPEXBAJIEHTHOTO COCTOSIHMS, 3aKOHUNUTH YPaBHEHUS PEaKIUii:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2504 —

K2Cr207 + KI + H2SO4 —

217. Vcxons u3 CTpOEHHS aTOMOB BJIEMEHTOB, YKa3aTh, KaKWe W3 MPHUBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBUTEIISAMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTu npuMephl COOTBETCTBYIOIIMX PEAKIIUH.

218. Hcxoas U3 CTpOCHUs aTOMOB 3JIEMEHTOB, YKa3aTh, KAKUE M3 IPHUBEICHHBIX HIDKEC HOHOB MOTYT OBITH OKUCIHMTEISAMH:
Al3+, Fe3+, F-, Cr6+. IIponsutiocTpupoBaTh OTBET PEAKIIUSIMH.

219. Kakue u3 npuBeeHHBIX HIDKE HOHOB MOTYT IIPOSIBISITH M OKHCIHUTEIbHBIE M BOCCTAHOBUTEIbHBIE CBOWCTBA: SO427,
S0327, S27, C1047, NO2~, NO3~.OTBeT NpOoHLTIOCTPUPOBATh PEAKIMSIMHU.

220. VYxkazaTh, Kakie U3 MPUBEICHHBIX HIDKE BEIIECTB SBIIIOTCS OKUCIHTEISIMH, a Kakue BOocCTaHOBH-TelsiMu: KMnO4, Zn,
F2, HCI, HC1O4. OtBeT MOTHBHPOBATD.

221. CoCTaBUTh CXeMBI JBYX raJbBaHUYECKUX DJEMEHTOB, B OJHOM M3 KOTOPBIX KEJe30 CIIy>KHWJIO Obl aHOJIOM, a B APYIOM —
karozoM. IIpuBecTH 31EKTPOHHBIE YpaBHEHHS PEaKLHi, IPOTEKAIOIUX P paboTe 3JIEMEHTOB.

222. CoCTaBUTh CXEMBI IBYX IaJbBAHUYECKUX 3JIEMEHTOB, B OJHOM U3 KOTOPBIX LUHK — OTPULATENb-HBII 3JIEKTPOJ, B APYIOM
— MOJIOXKUTENbHBIA. Hamucats 371eKTpoHHbIE YpaBHEHUS peakuuii, IpoTeKa-IoIUX P paboTe 2JIeMEHTOB.

223. PaccunTath 3.4.C. raTbBaHUUECKOTO JJIEMEHTA, COCTOSAILETO U3 LIUHKOBOTO ANEKTpoja, norpyxeH-uoro B 0,1 M pacTtBop
cynbdaTa IIMHKA, ¥ BOAOPOJHOTO 3JIEKTPOAA, TOTPYKEHHOTO B THCTHIUTUPO-BAHHYIO BOAY.

224. KoHueHTpanoHHas rajlbBaHUYeCcKas LENb COCTABICHA MarHUEBBIMU JIEKTPOJAMHU, NOTPYKEH-HBIMU B pacTBop MgSO4

Pa3HOI KOHIIEHTpaLUH:

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

Paccunrats 3.7.C. 3TOTO dIIEMEHTa

225. BbeI4ucauTh 3.74.C. TaIbBAHUYECKOTO dJIEMEHTA

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

3Hasl, YTO PACTBOPHI NCIUMOIIApHEIL. Kakie mporiecchl MpOTEeKatoT Ha JIEKTPOoIaxX Mpu paboTe 3TOro 3jeMeHTa?

226. Hcnonp3oBaB Tabu. 5 [IpunoskeHns, BBIYACINATE 3.J1.C. DIEMEHTa, COCTABICHHOTO M3 HanboJiee U HauMeHee aKTHBHOTO
METaJuIoB, orpyxeHHsx B 0,1 M pacTtBops! ux coneil. Kakue nporecchl mpoTeKaloT Ha dJEKTPoAax Ipu paboTe 3TOro sieMeHTa’?
227. O.A.C. BTIEMEHTa, COCTOSIIEr0 U3 MEJHOIO M IIMHKOBOTO 3JIEKTPOJOB, MOIPyKEHHBIX B 1 M pacTBOpEI conell aTux
9JIEMEHTOB, paBHa 1,1 B. MI3mMeHuTCs 11 3Ta Benmn4nHa, eciy ucrnonb3oBath 0,01 M pactBopber? OTBET 000CHOBATS.

228. PaccunTath 3.1.C. TaIbBAaHMUYECKOTO JJIEMEHTA, COCTOSILETO U3 alIOMHHUECBOHN U cepeOpsHON MIACTUHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB TUX MeTasI0B. Kakue nmporeccsl NpoTeKaroT Ha 3JIEKTPOax dIeMeHTa?

229. PaccunTaTe moTeHIMaM HOPMAIBHOTO BOJIOPOIHOTO 3JIEKTPO/IA, TIOTPYKEHHOTO B: a) TUCTHILUIH-POBAHHYIO BOAY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.1.C. raJIbBAHUYECKOTO JJIEMEHTA

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

Kaxkue nporeccsl IpOTEKatOT Ha 3IEKTPOJax 3JEMEHTa BO BPEMs €r0 padoThI?

231. Uro Takoe Koppo3us MeTamioB? Kakue Bumbl koppo3uu Bel 3Haere? IlepedncnuTs OCHOBHBIE Me-TOABI 3AIUTHI
METaJIOB OT KOPPO3HH.

232. IIpuBecTu mpUMephl KATOAHOIO U aHOAHOTO MOKPLITUH keie3a. COCTaBUTh 3JEKTPOHHBIE YpaB-HEHUS MPOLECCOB,
MPOTEKAOIINX ITPH HAPYIICHNH [ETOCTHOCTH MOKPBITHH B arpeCCUBHO cperie.

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

234, CrutaB Men ¢ HAKEJIEM HaXOMUTCSA B BOJHOHM cpeze, HachIIIEeHHOH kuciaopogoM. COCTaBUTh 3JIEKTPOHHBIE yPaBHEHUS
mporecca KOppo3HH CILIaBa.

235. B kakux ciyuasix UCIONB3YIOTCS aHOJHBIE, & B KAKUX — KaTOAHBIE 3aIlUTHBIE MOKphITHs? [IpuBe-cTu npumeps! u
COCTaBUTH DJICKTPOHHBIE YPaBHEHMS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX ITPH HAPY-IIIEHHH KaTOAHOTO W aHOJHOTO TIOKPHITHH.
236. AnroMuHHH cenaH c jxene3oM. Kakoil w3 MeTamioB OyaeT MoJaBepraTthCsi KOPPO3UH, €CIIH ITH METAJUIBI IOManyT B
KHCIOTHYIO cpely? COCTaBUTh 3JEKTPOHHbIE YPABHEHUS MIPOLIECCOB KOPPO3UH.




237. Kaxk npoTekaer mporecc KOppo3uu JaTyHH (CIUIaBa MEH C IIHHKOM) B arpeccuBHOM cpene? Co-CTaBUTH 3IEKTPOHHEIE
ypaBHEHHUS TIpolecca KOPPO3HH.

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

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

240. Omnogo cnasiHO ¢ cepebpom. Kakoli n3 MetamnoB OyzaeT pa3pymathesi B arpeccuBHOM cpene? Co-CTaBUTh AJIEKTPOHHBIC
ypaBHEHHS Ipolecca KOPPO3UH.

241. BbIxoa mo TOKy npu MOJlydeHHH METANIMUECKOTO KajbLMs MPH 3JIEKTPOJIM3€ paciliaBa xjopuia kainbuus paseH 70 %.
CKOJTBKO 3JICKTPHIECTBA HAJIO TPOITYCTUTH Yepe3 IEKTPOIIUT, YTOOBI moyduTh 400 T KambIms?

242. CKOJIBKO aTFOMHHHS MOXKHO IOJYYHTh P 3JeKTponu3e pacmiaBa Al203, ecnu B TeueHue 0,5 gaca mpommyckars TOK
cuioit 10000 A npu Beixofe 1o ToKy 85 %? CoCTaBUTH CXeMy 3IIEKTPOIH3A.

243. [Ipu paduHupoBanun Meau TokoM 20 A 3a 4 daca Beimensercs 78 T Menu. PaccuutaTth BBIXOJ TIO TOKY.

244. Kaxue mertamibl Helab3s MOMYYUTH 3JEKTPOIM30M BOAHBIX pacTBOpoB coiyieil? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIH3a
BOJHOTO pacTBopa (hropuaa xaneius CaF2 Ha yroasHOM aHOfE.

245. Ornpenenuth 00beM BoJI0poja (YCIOBHS HOpPMaJbHbIC), BEIICIUBIIECTOCS MPH MPOMYyCKaHUHU Toka cuioi 10 A B TedeHue
30 MuHYT "epe3 BomHBIH pacTBop xiopuna kamust KCl. CocTaBUTh cXeMy JIEKTPOJIH3a Ha TUIATHHOBBIX 3JIEKTPOIAX.

246. CKOJIBKO JIUTPOB KUCIOPOJA, U3MEPEHHOTO IIPU HOPMAJIBHBIX YCIOBHUSX, BBIACIUTCS IPU NPOIYCKAaHUU TOKAa CHIION 5 A B
TeueHue 2 yacoB uepe3 BoaHbIN pacTBop NaOH? CocTaBUTh cXeMy JIEKTpOIn3a.

247. CKOJIbKO BpEeMEHH MOTpeOyeTCs Ha pa3siokeHHe 3 MoJei BOJbl TOKOM cuioi 20 A?

248. CocTaBHTh CXeMy 3JIEKTponn3a BogHOTro pactBopa SnCl2 ¢ ruraTHHOBEIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOXE
B TO BpeMs, Kak Ha aHoje o0pa3oBanock 44,8 11 xJiopa, H3MEPEHHOTO NPHU HOP-MAaIbHBIX YCIOBUSIX?

249. Yepes pactBop NiCl2 B Teyenue 1,5 yacoB mpomyckanu Tok cuiioit 8 A. Ha ckoibko TpaMM yYMEHbBIIHIIACH Macca
HHKeseBoro aHoa? CoCTaBUTh CXEMY JIEKTPOITH3a.

250. CranmpHas fetans oomieit miomaasio nosepxHoctu 0,08 M2 morpyxeHa B pacTBOP COJM HHUKENS M HCIOIB3YETCS Kak

karoa. IlnotHocTts Hukens 8900 kr/m3. KakoBa TonmuyHa 06pa3oBaBILIEroCs] HUKE-JIEBOTO MOKPBITHSA, €CIIH TOK cuiiol 3,15 A
MPOITyCKaJCs B TeueHue 42 MUHyT?

251. Yepes pactBopsl AgNO3 n Cu(NO3)2 npomycTiii paBHBIC KOJTHYECTBA SIEKTPHIECTBA. B mepBoM ciryyae Ha KaToje
BeIIeTHIOoCh 12,32 r cepedpa. CroIbK0 IpaMMOB MEU BBIISIIIOCH HA KaTOIe U3 BTOporo pacTtBopa? CoCTaBUTh CXEMbI
3JIEKTPOJIN3a 3TUX PACTBOPOB C MHEPTHBIM aHOOM.

252. CoCTaBUTh CXEMBI JIEKTPOJIH3a paciuiaBa U BogHoro pactBopa KF Ha mHepTHOM aHOme. CKOJNBKO BpEeMEHH MOTPEOyeTCst
Juid noiaydeHus 3,9 r kanus, eciu cuia Toka papHa 20 A?

253. CKOJIBKO BpEeMEHH HYXHO MPOIMYCKaTh TOK cWiIoi 3 A uepe3 pacTBop cynbgaTa nuHka ZnSO4, 4ToObl OKPHITH
TUTACTHHKY TuTomaapio 0,1 M2 cioem nuHKa ToamuHoM 2,5¢10-5 M? [lnotHoCTh nnHKa 7133 Kr/M2.

254. IIpu npoxoxaeHUH TOKa CHIOH 2 A depe3 pacTBOp COJIM ABYXBAJIEHTHOIO MeTajlja B TEUCHHE 1 yaca Ha KaTofe
BbIIIETHIOCH 4,194T MeTamna. Halitu aToMHYI0 Maccy MeTasa.

255. Yepes pactBop xnopuaa iuHka ZnCl2 B Tedyenue 30 MUHYT MPOIyCKAId TOK, IPUYEM Ha KaTone Bbiaeawioch 0,25 r
IHKa. AMIiepmeTp mokasbeiBai Tok 0,4 A. KakoBa ommoOKka B MOKa3aHUSIX aMItep-MeTpa?

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

257. [pu snexrponuse Boanoro pactBopa CrCl3 tokom cuioii 4 A macca karoja yBeiandyuiach Ha 16 T. CKolbKO BpeMEHHU
MPOOIDKAJIC Tporiece 31ekTponn3a? COCTaBUTh €r0 CXeMy IPH YCIIOBUH MCIIOIh30BaHNS HHEPTHOTO aHOMA.

258. BomHslif pacTBop coaepkuT cMech kKaTuoHOB Cu2+, Fe2+, Zn2+. B kakoil mocnenoBaTensHOCTH Oy-IyT
BOCCTaHaBJIMBATHCS 3TH MOHBI IPH MIEKTposu3e? B TeueHne kakoro BpeMeHH Ha/lo MPOMycKaTh TOK CUIoi 2,5 A yepes3 pacTBop,
YTOOBI BBICIUTH N0 | T' yKa3aHHBIX METAJUIOB?

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, M3MEPEHHOrO NPU HOPMAaIbHBIX
ycnoBusax. CKOJIBKO IUHKA BBIIEIHIIOCH 3a TO ke BpeMs Ha katoje? COCTaBUTh CXeMY DIIEKTPOJIM3a Ha TNIATHHOBBIX JJIEKTPOAX.
261. Uro Takoe AuCIEpCHBIE CHCTeMBI? B dyeMm pasmuune MexIy MOHO- M HONUANUCIIEPCHBIMH, CBOOOA-HO- U
CBSI3HOAUCTIEPCHBIMU cucTeMaMu? K KakiM AUCTIEPCHBIM CHCTEMaM OTHOCHUTCS 1ouBa?

262. Yro Taxoe ancopbumsa? Kax m3MeHHTCS acOpOLHOHHAs CIOCOOHOCTh BELIECTB IIPU APOOIEHUN KyOMUECKHX YacTHI[ C

JUTHHOU pedpa 5 MKM 10 yacTul] ¢ AnuHo# pedpa 10-7 cm? OTBET MOATBEPIUTH PACIETOM CYMMAapHOM MOBEPXHOCTH 1 cM3
BEIIIECTBA.

263. PactBop (3011) KOTOMAHOM Kamdopsl B 1 cM3 comepxut 2¢108 mrodOyn atoro BeriecTBa. [IpuHU-Mas TuameTp T00YIbI
paBHBIM 10-6 MM, ITOJCYUTATH OOIIYIO IIOBEPXHOCTH AUCIIEPTHPOBAHHOTO Be-IIIECTBA B 1 J1 30111

264. UeM pa3nuuaroTcs 3016 U re’b? Bo3MokeH JIH mepexon U3 30 B renb U 00paTHO? OTBET MOA-TBEPAUThH IPUMEPaMU.
265. Uro Takoe koyutouzapl? B uem mpuumMHa Koaryisiuu KOJUIOUA0B?

266. UYro Takoe menTm3anus kowtonnoB? Kak ruapokenn sxenesa (I1I) MoxHO mepeBecTH M3 Koaryiira B 30J1b M U3 30JIS B
KOaryJsr?

267. Hanwucats popMyny KommouaHoi MuLeNbl, oOpa3yrouieiicss Mpu B3aUMOJEHCTBUU CUJIBHO pa3-0aBlIeHHBIX PACTBOPOB
AgNO3 u KCI npu mHebonpiiom nm3obiTke KCl. Ykazats noHbI, 00pa3yromiye IBOHHON 3JEKTPUICSCKHI CITOH.

268. Hanmcats GopMyiy KOJUIOMIHON MHIIEIUIBI, 00pa3yIomieicsl pH B3aUMOJISHCTBUU CHJIBHO pa3-0aBJIEHHBIX PACTBOPOB

AgNO3 u KCI mpu mHebomsimom u3osTke AgNO3. YkazaTs HOHBI, 00pa3yolye aJcopOIHOHHYIO YaCTh JBOMHOTO IEKTPUIECKOTO
cIosl.

269. Hanmcats GopMyiy KOJUIOMIHON MHIEIUIBI, 00pa3yIoIeicsl PH B3aUMOJICHCTBUU CHUJIBHO pa3-0aBJICHHBIX PACTBOPOB
Na2Si03 u HCI npu He6onbmom n3dbiTke Na2SiO3. Yka3zaTs HOHBL, 00pa3yro-1Iie: a) MOTEHIHAIONPEACISIOMNN CIIOH; 0)
JIBOMHOM 3JIEKTPUYECKUN CIIOH.




270. Hamnucats opmyity KOJIOMIHOM MHUIIEIIIBI, 00pa3yroieiics IpH B3aHMOJCHCTBUM CIJIBHO pa3-0aBIEHHBIX PacTBOPOB
Na2Si03 u HCI npu xHe6omabmom u3dbiTke HCl. Yka3ats noHbl, 00pasyomnue TugQy3Hyr0 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.

271. Uro BrI 3HaeTe 0 xoarynmpyromeM aeictun sekrpoiantoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — okasbiBaeT
OoutbIriee BO3ICHCTBHE HA KOATYIISAINIO KOJUTONAO0B? OTBET MOTHBHPOBATE.

272. Uro takoe nopor koarymsinun? Kak oH Oyner uamenstees B psaay coneit NaCl — BaCl2 — FeCl3? OtBeT MOTUBHPOBATh.
273. Kak MOXHO cTaOMIM3UpOBaTh AUCHEpPCHBIC cucTeMbl? UTo Takoe ctabmimsatop? Kakue BHIbBI CTaOHIU3AIMH
JCTIEPCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3aIIUTHBIC KOJUIOMIBI U B Y4EM MEXaHU3M UX JeHCTBUA?

274. UYro mpowusoiiaet, ecau k 3o0mo Fe(OH)3 mpunuts pactBop Na2SO4? M3meHuTCS I pe3ynbTaT, €ClIH K 3010
NpeaBapUTEIbHO 100aBUTh pacTBOpP KpaxMana? OTBET MOTUBHUPOBATD.

275. B nBe kos0b1 ¢ 3051eM MnO2 mpuiwiy cieayromnre pacTBopsl: B epByto NaCl, Bo BTOpyIo — CHa-4aia pacTBOp MbLIa, a
3areMm NaCl. Uro mponsoiaer B kaxmoi konde? OTBeT MOTUBHPOBATS.

276. Uro mpou3oiaeT npu CIMBaHUU KOJUTOMIHBIX pacTBopoB AgCl (ctabummsarop — KCl) u Fe(OH)3 (crabunuzarop —
FeCl3)? OtBeT moaTBepAuTh (OPMYIaMHU KOJJIOUIHBIX MUIICILIL.

277. Uro mpou30HaeT IMpu CIMBAHUU KOJUIOMIHBIX pacTBopoB H2Si03 (cradbmummsarop — Na2SiO3) u Fe(OH)3 (crabmmmzaTop
—FeCl13)? Otet moaTBepAUTh GOPMYIaMHU KOJUTOMIHBIX MHUIIEILIL.

278. OT 4ero 3aBUCHT aAcopOIHs Ta30B ¥ MApOB Ha MOBEPXHOCTH TBEPABIX Ten? UTOo Takoe ruipo-QpuiIbHBIE U TUAPOPOOHBIE
ancopOenTs? Ha3Bath BaykHEHIINE aicCOPOCHTHI.

279. OTnrume pacTBOPOB OT AUCIEPCHBIX cucTeM. McTuHHBIE M KoyutonaHble pacTBOpsl. MoxeT i NaCl o6pa3oBsIBaTh
WCTHHHBIE U KOJUIOUIHBIE pacTBOpbI? OTBET MOTUBUPOBATH.

280. Yro Takoe copbimsa? XemocopOius? HamucaTh ypaBHEHHST XeMOCOPOIIMOHHBIX MpoiieccoB mo-riomenuss CO2 Booi u
OKCHJIOM KaJIBITHS, a TAKOKE ITOIVIOMIEHHUS aMMHaKa BOJIOH.

281. VYkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOJIMITUIIEH MO MPOUCXOXKACHHUIO, XMMUUECKOH mpupoae, hopme

MaKpOMOJIEKYJI, 10 OTHOILIEHHUIO K HarpeBaHHI0. HanumuTe ypaBHeHHe MOTy4eHHs OIUATUIICHA, YKaXKUTE MOHOMED U METOJ
NOJIy4YeHUs nonuMepa. MoKeT a1 NOIMITUIIEH UMETh aTakTudeckoe crpoenue? OteeT MoTuBUpYITE. Kak ncnons3yercs
HOJMATUIIEH?

282. VYKakuTe, K KAKOMY BHJY MOJIMMEPOB OTHOCHUTCS MOJHUCTHPOI MO MPOUCXOKICHHUIO, XMMHUECKOH mpupoze, popme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K HarpeBaHHio. HanummunTe ypaBHEHNE MOTy4Y€HHUs TOJTUCTUPOIA, YKaXKUTE MOHOMEP U METOJ
noyrydeHus nonumepa. Kakoe ctpoeHune — crepeoperyisap-Hoe WK HeperysipHoe — uMmeeT nonauctupon? OteeT motuBupyiite. Kak
UCTIONB3YeTCs TOTUCTUPOT?

283. VYKakuTe, K KAKOMY BHIY HOJMMEPOB OTHOCHUTCS MOJMXJIOPBUHHUI 110 IPOMCXOXKACHHIO, XUMUUE-CKOH IpUpoe, Gpopme
MaKpOMOJIEKYI, TI0 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy-4eHHsl OJUXJIOPBUHUIIA, YKAKUTE MOHOMED U METOA
nonydeHus nonumepa. K kakuM noiauMepam — aTakKTUUECKUM MU U30TAKTHUECKUM — OTHOCUTCA 3TOT noaumep? OTBeT
MOTUBHUpY#Te. Kak ucmonb-3yercs monuxiopBuHMI?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUMETHIIAKPHUIIAT IO MPOMCXOKIEHUIO, XU-MUYECKOH MpHpoe,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOILIEHHIO K HarpeBaHuio. Harmummre ypaBHEHIE TOTyYeHUS TOTUMETHIIAKPIIIaTa, yKKUTE MOHOMEP
U METOJ MoNTy4ueHus nmoaumepa. Kakoe cTpoeHne — cTepeoperyispHoe HIH HeperyJsipHOe — UMeeT 3TOT noiaumep? OTBeT
MoTHBHpyiiTe. Kak Hcronb3yercs moauMeTuiaakpunar?

285. VYKaxkuTe, K KAKOMY By HOJIMMEPOB OTHOCUTCS IMOJHAKPUIOHUTPUI IO MPOUCXOKAECHUIO, XU-MHUECKOH Ipupoze,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hanmummre ypaBHEHHE TOTyYeHUS TOTHAKPIIIOHUTPHIIA, YKAXKUTE MOHOMED
U MEeTOJ NosryueHus noaumepa. K xakuM nomu-mepam — KapOOIETTHBIM UIIH TE€TEPOLEITHBIM — OTHOCUTCS TTOTHAKPUIOHUTPHI?
OtBet MoTuBHpYiiTe. Kak ncrnonp3yeTcs NONHaKpUIOHUTPHII?

286. VYxaxwuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS OyTaIMEHOBBIH KaydyK IO MPOMCXOXKICHUIO, XUMHIECKOI IpHpoe,
(hopMe MaKpOMOJIEKyJ, TI0 OTHOIICHHIO K HarpeBaHuio. Hamummire ypaBHeHHE TONTydeHUs OyTaJUeHOBOTO KaydyKa, yKaKUTe
MOHOMEP M METO]I NOJTyYeHus noaumepa. Mimeer i aToT nonmmep nuc- u tpac-popmer? OTBeT MoTHBHpY#HTE. Kak Hcnons3yercs
OyTamueHOBHII Kaydyk?

287. Ykaxwure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS OyTaIueH-CTHPOJIBHBIA KaydyK IO IMPOUCXOXK-ICHUI0, XUMHIECKOH
npupoje, GopMe MaKpOMOJIEKyJI, [0 OTHOIIEHHUIO K HarpeBaHHIo. HanuimuTe ypaBHeHHE MOTy4eHHs OyTaAueH-CTUPOIBHOTO
Kay4dyKa, yKa)KUT€ MOHOMEPBI U METOJ MOJTy4eHus noauMepa. K kakuM nomuMepam — aTaKTHYECKMM MM U30TAKTHYECKHM —
oTHOocHTCs 3TOT nomumep? OTBeT MoTHBHpY#Te. Kak ncrons3yercs OyTaaueH-CTHPOIBHBIN KayayK?

288. Ykaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS OyTaqueH-HUTPUIBHBIN KaydyK IO MPOHUCXO0XK-ACHHUIO, XMMUUECKON
npupoje, GopMe MaKpOMOJIEKyJI, 10 OTHOIIEHHIO K HarpeBaHH10. HanuimmTe ypaBHeHHe MOTy4eHHs OyTaaueH-HUTPUIBHOTO
KaydyKa, YKa)KHUTE MOHOMEPBI U METO/] IT0JIyueHHs noiaumMepa. Kakoe cTpoeHue — crepeoperyiipHOe WK HEPETYISIPHOE — UMEET
stoT nonmumep? OTBeT MoTuBHpYifTe. Kak ncons3yercs OyTaaneH-HUTPUIBHBIA KaydyK?

2809. YKaxkuTe, K KAKOMY BHJy MOJMMEPOB OTHOCHUTCS (eHondopMalbIeTHIHas cMOoJia M0 MPOUCXOXK-ACHUIO, XUMUYECKON
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio. Hanmmmmre ypaBHeHue nonydeHus GpeHonpopManbaeruHon
CMOJTBI, YKXXHTE MOHOMEPHI I METO/] ITOTy4eHHs osmMepa. K kaknm monrmepaM — KapOOIETTHBIM HITH TeTEPOLIETTHBIM —
oTHocHTCs 3TOT nonumep? OTBeT MoTuBHpYiiTe. Kak ucnons3yercs ¢penondopmanapaeruanas cMona?

290. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MONUATUIIEHTEpedTanaT Mo MPOUCXOKACHUIO, XUMUUECKOH MPUPOJE,
(hopMe MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuo0. Hamummre ypaBHEHHE TOTyYeHUS MOIUITIICHTEpedTaIaTa, YKOKATE
MOHOMEpHI ¥ METO/] ITOTy4eHHs ouMepa. Mimeet i 3ToT osmmep Iwc- 1 Tpanc-popmer? OTBeT MoTHBHpY#HTE. Kak
UCTIONb3YeTCs MOMUITHIIeHTepedTanar?

291. VKakuTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS HEHIJIOH IO NMPOUCXOXKICHUIO, XUMHUYECKOH mpupoze, popme
MaKpOMOJIEKYI, 110 OTHOLIEHUIO K HarpeBaHuo. Hanumure ypaBHeHNe NOIy4YeHUsT HEHIOHA, YKAXKUTE MOHOMED U METOJ,
nonydeHus noauMepa. K kakiumM monumepam — KapOOIEITHBIM HITH FeTepPOIeTTHBIM — OTHOCHTCS 3TOT nonumep? OTBeT
MoTuBupyiiTe. Kak ucnons3yercs Heilnon?

292. VYxaxknuTe, K KaKOMy BHIY ITOJFMEPOB OTHOCHTCS HONUTETPAPTOPITHIICH O NMPOMCXOKICHHIO, XUMIUUECKOH MPUpOIIE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio. Hamummre ypaBHEHHE TOTyYeHUS TOTUTETPA(QTOPITHICHA, YKAKHITE
MOHOMEp U METOJI MOITy4eHHUs noauMepa. MoxKeT 11 3TOT MOJUMep UMEeTh aTakTudeckoe cTrpoeHue? OTeeT MoTuBHpyiiTe. Kak




UCTIONB3YeTCs MOMUTETPaGTOPITHICH?

293. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHTCS MONUMETHIMETAKPHUIAT MO MPOUCXOKICHUIO, XUMUUYECKON MPUPOJE,
(hopMe MakpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHUI0. Hamummre ypaBHEHHE TOTyYeHUS MOIAMETHIIMETaKpHJIaTa, yKaKUTE
MOHOMEp M METOJ MOoITydeHHs nmoauMepa. K kakiM moimmepam — aTaKTHYECKIM HITH H30TaKTHYECKIM — OTHOCHTCS 3TOT IoJIuMep?
Otset MoTuBHpYiiTe. Kak ucrnonb3yercs noruMeTHaMeTakpunaT?

294. VYKaKHUTE, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS MOJMBHHHJIALETAT IO IIPOUCXOXKICHUIO, XMMH-4eCKOli npupose, Gopme
MaKpOMOJIEKYJI, [T0 OTHOIICHHMIO K HarpeBaHWIo. HanmmmTe ypaBHEHNE MO-JTy4eHNS MTOTUBUHIIIAIIETATA, YKAKUTE MOHOMED H

METO]] oy4eHus nonumepa. Kaxoe crpoeHune — crepeoperyispHOe WK HeperyasipHoe — uMeeT 3ToT nonumep? OTBeT
MoTHuBHpyiiTe. Kak ncnomnb3y-eTcst NoNMBUHUNALIETAT?

295. VYxaxunTe, K KaKOMy BHIY ITOJIMMEPOB OTHOCHTCS KaIllPOH IO TPOUCXOKACHHIO, XMMUUECKOU Tpupoe, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. KakiuMu MeTomaMu MOKHO HONTy4YHUTh KanpoH? HanummTe ypaBHEHUS OTydeHHS
3TOro MONUMEpPa, YKaKUTe MOHOMEpPHI. K KakiM monuMepaM — KapOOIEeTHbIM HITH FeTepPOIEITHBIM — OTHOCHTCS KarpoH?

296. VYKakUTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS PE3MHA IO IPOUCXOKICHUIO, XMMHUYECKOH Npu-poze, Gopme
MaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HATPEBAHHIO. Y KAXXHUTE MOHOMED M METOJI IOTyIeHHS pe3NHBL. UeM pe3rHa oTIandaeTcs OT
36onKTa? Kak Hcnons3yroTces pe3nHa U 300HUT?

297. Kakue pa3HOBUAHOCTH MONUM30MpPEHa cymiecTByoT? K kakuM BuaaM MOIMMEPOB OHHM OTHOCATCS MO MPOHCXOXKAEHHUIO,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIIEHHIO K HarpeBaHuio? Harmummre ypaBHEHHS CHHTE3a 3TUX Pa3HOBHIHOCTEH IOJIMH30IIPEHA,
yKa)XuTe MOHOMepHI. Kak ncrionp3yeTcs MoIuu30-1peH?

298. Uro takoe moiuamuaHele cMonbl? Kakue pa3zHOBUAHOCTH MONHAMHUIHBIX CMOJ CYIIECTBYIOT? YKaXHTE, K KAKOMY BUIY
HOJINMEPOB OHU OTHOCSTCS 110 IPOMCXOXKICHHIO, XUMUUECKOH NIpHpoJie, popMe MaKpOMOJIEKyJI, O OTHOILIECHHUIO K HArPEBaHHIO.
HammmmTe ypaBHEHNS TOTy9IeHHS TIOJIHAMUIHBIX CMOJ, YKOKATE MOHOMEPHI. Kak HCTIONTB3yIOTCS OIHaMHIHEIE CMOJIBI?

299. Kakue Buns! kKayuyka cymecTByoT? K kakoMy BHIY NMOJMMEPOB OHU OTHOCSTCS IO HMPOUCXOXKIE-HUI0, XUMHUYECKOH
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHuio? Hamminure ypaBHEHHs! CHHTE3a Pa3HBIX BUJIOB KaydyKa, YKa)KUTE
MoHOMepHI. Kak HCTIONB3YIOTCS 3TH MTOJIMMEpHI?

300. INepeuncaure kapOOLEITHBIE MONMUMEPHI, OIyYSHHBIC METOIOM ITOJIMMEPU3aINH, HE COAEPXKAIINE B OCHOBHOM IICTTH
KpaTHBIX cBA3ell. Hanummre ypaBHeHHs UX MOTy4eHHMs, yKaXKUTe MOHOMepbI. Kakue U3 3TUX MoIMMEepoB MOTYT UMETh
aTakTH4eckoe cTpoeHne? OTBET MOTUBHpYIiTe.

301. Uro takoe pH-unpukaropsl? Kakue nnaukatopsl Bel 3HaeTe? IIpucyTcTBrHe KakuX HOHOB B pac-TBOPE MOKHO
00HAPYXKUTH TP MOMOIIX HHANKaTOpoB? [TpuBecTH mpuMepsI.
302. B nate npoOupok, coaepxaiux pactBopsl xinopunoB Hatpus, meau (I1), 6apus, anromunaus u xe-nesza (II1), nobaBumm

pactBop KOH. Yka3arh B KaKiX IMEHHO MMPOOHMPKAX HAXOASTCS PACTBOPHI ATHX COJICH, €Cii B 1-i MpoOHpKe BhIMAl 0CaI0K OeIoro
1BeTa, B 4-i — cuHero, B 5-# — Oyporo 1BeTa, a Bo 2-if u 3-1 ocanka He oOpa3oBanock. [Ipy moMomnn kKakoro peareHTa MOKHO
OTIPENIENUTh COCTaB CO-AEPKUMOTro 2-i U 3-i mpoOupok? OTBET NOATBEPIAUTH YPAaBHEHUSIMH PEAKUHUil B MOJIEKYJIIPHON U HOHHO-
MOJICKYJIIpHOH (hopMe.

303. B msaTh ipoOupoK, copepKaiuX pacTBOPHI XJIOPHIOB Kajus, aMMOHUS, MarHus, xene3a (I1) u xambpus, no06aBuim
pactBop NaOH. Yka3aTs B KakuX UIMEHHO IPOOHUpPKAX HAXOAATCS JaHHbIE COJU, €CIIH B 1-1 IpoOUpPKe BHINAN 0CaI0K 3eJICHOBATOTO
1[BETA, BO 2-i U 4-i — OeJIoro 1[BeTa, MPUYEM BO 2-if OH PacTBOPHIICS MPH pa30aBICHUH BOIOH, a B 3-i U 5-1 mpoOupkax ocaaka He
obpa3zoBanock. Kak MOXKHO OIIpEeeTIUTh COCTaB PAcTBOPOB B 3-i 1 5-1 mpoOupkax? OTBET MOATBEPIUTH YPAaBHEHISIMH PEAKINi B
MOJIEKYJIIPHOH M HOHHO-MOJIEKYJIIPHOH (opme.

304. Vka3zaTb [Ba XUMUYECKHX PEaKTHBAa, IPH MOMOIIU KOTOPBIX MOXKHO Pa3lIW4UTh PACTBOPBI XJIOPU-IOB MAarHus, KalblUs U
Gapust. Hanmcats B MoJeKy JISIpHOW ¥ HOHHO-MOJIEKYJSIDHOH popMe ypaBHE-HUS PeaKUi, NPOTEKAIOIINX MEXIy ITUMU PEaKTHBAMHU
U KaXJI0M U3 CoNeH.

305. [Tpu moMoIIN KaKUX XUMHUYECKHX PEaKTHBOB MOXKHO Pa3IUUUTh CIEAYIOUINE COSAMHEHHs HATpHs: KapOOHAT, XJIOPH],
cyibdat, pocdar u ruIpokcH HaTpust. HamcaTh ypaBHEHHUS peakiyii B MOJICKYJIIPHOW H HOHHO-MOJICKYJIIPHOU (opMe.
306. IIpn moMomyM Kakoro yHHBEPCATBHOTO PEaKTHBAa MOXKHO OMPEIENUTh, B KAKOH W3 ISATH MPOOHPOK HAXOIATCSA PACTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? HanucaTb ypaBHEHHUS peakyii B MOJIEKYJIIPHOH ¥ HOHHO-MOJIEKYIIIPHOH (opMe U yKa3aTh
LBET OCAJKOB.

307. Harmucare xumudeckue (GopMyInbl BEmECTB, HAXOMAIIUXCS B 3-X KonOax, eciu: 1) pacTBOPHI OKPAIIMBAIOT ILTAMS
TOPEJIKA B (PMOJIETOBBIN I[BET; 2) MpH npriuBaHuu pactBopa AgNO3 B oOpasiiax u3 1-i 1 3-if K00 BBITIAT TBOPOKUCTHIN 0CaTIOK
6eroro 1BeTa, a B 00pasue u3 2-it koa0sI — skenToro 1Bera; 3) npu gobdasnennu H2SO4 B o6pasiie u3 3-# KosObI MPOU30IILIO
OypHOE BhIJIEJICHHE I'a3000-pa3HOro BEIIECTBa, KOTOPOE BbI3BalIo moMyTHeHHe pacTBopa Ca(OH)2. OTBeT noaTBEpIUTh YpaBHe-
HISIMH COOTBETCTBYIOIINX PEAKIIHI B MOJIEKYISIPHOW ¥ HOHHO-MOJIEKYJIAPHOH (opMe.

308. ITpy moMoIM KakWX KauyeCTBEHHBIX PEAKIMI MOXKHO pa3nuuuTh 2 MHHepainbHBIX ynooperus (NH4)2SO04 u KC1? Otser
HO/ATBEPJMUTH YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJIIPHOH M HOHHO-MOJIEKYJISIpHOH (popMe, yka3aTh LIBET OCaKOB.
309. Hamncats xumuueckue (GOpMyIIbl BEIIECTB, HAXOAAMMUXCS B 3-X Koabax, eciau: 1) pacTBOp OKpa-IIMBACT ILIaMsl TOPEIIKU

B (HoIeTOBEIH 1IBET (00pa3Ibl n3 Koubd 1-if n 2-i) u xkenThiif (oOpaser n3 3-# koobl); 2) mpu npuwimBaHuu pactBopa AgNO3 B
oOpasiie u3 xkoa0Osr No2 BBIIal TBOPOXKUCTEIN 0cafok 6ernoro 1BeTa; 3) npu nobdasnenun pactsopa BaCl2 B obpasuax u3 1-if u 3-it
KOJIO BBITIAAaeT Oelblil ocaiok; 4) npu nodasneHun H2SO4 usmeHenuii He mpoucxoauT. OTBET NOATBEPIUTh YPABHCHUSIMHU
COOTBETCTBYIOIIUX PEAKINIT B MOJICKYJIIPHON W HOHHO-MOJICKYJIIpHOH (opme.

310. Kak npu momomy BoAs! M a30THOM KUCIIOTHI PACIO3HATH YETHIPE IOPOIIKa — COXy, Mell, CyibdaT HaTtpus u runc? OTBeT
MOATBEPANUTH YPaBHEHUSIMHU peakurii B MOJIEKYJIAPHON U HOHHO-MOJIEKYJISIpHON (opMme.
311. B uerbIpex makeTax cozepikarcs CIEYIOLIME BELIECTBA: CyNb(aT allOMUHUS, HUTPAT Oapus, XJIOPUJ aMMOHUS, CyIb(UT

Hatpus. VcTions3ys pacTBOP TMAPOKCHAA KNS M OTKPBITHIH MM CyJb(aT alfOMHHIS, OOHApYXHUTh BCE OCTAIFHBIC BEIECTRA.
OTBeT MOATBEPAUTH YPAaBHEHUAMH Peakuuii B MOJICKYJIIPHON U HOHHO-MOJIEKYJIIpHOH (opme.

312. Kak mpu momorniu nepmanranata kanus KMnO4 MoxHO pa3iuuuTh: a) cyibdarsl sxene3a (I1) u (II1); 6) HUTpaT U HUTPUT
kaimsa? OTBET MOATBEPANTE YPABHEHUSIMH BOSMOXHBIX OKHCIHTEIFHO-BOCCTAHOBUTEIEHBIX PEAKIIHIA.
313. Kak npu momomu quxpomara kanust K2Cr207 moxHO paznuunts: a) cynsdats sxenesa (II) u (III); 6) autpar u HUTpUT

Kanausa? OTBer TIOATBECPAUTDH YPAaBHECHUAMMN BO3MOKHBIX OKUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaxum“[.




314. B Tpex Gankax 0e3 3THKETOK HAXOJATCA CIEIYIOIIME BEIlecTBa: Cynab(aT HATpus, Cyab(uT HATpus, Cynb(UA HATPHUSL.
Kak, nmest B cBOEM pacropsnpKEHHH JIMIIb OJIMH PEaKTHB (Kakoi?), y3HaTh, T/Ie Kakas collb HaxoauTcs? Hamucars ypaBHeHUS

PeaKny MEXIy PEaKTHBOM H KaXKIOW U3 coJel B MOJEKYIIPHOW M HOHHO-MOJIEKYJIIPHOH (opme.

315. Kak npu momomu ruipokcuaa HaTpHs, HUTparta cepedpa u xjopuaa 0apus ONpenesnTb, Kakoe U3 ynoOpeHuit — cynbhar
aMMOHUSI, HUTPAT HATPHsl, XJIOPU aMMOHUS — MPENICTaBIsET OO0 Hccaenye-Mblil oopasen ynoopenus? OTBET MOSICHUTD
YPaBHEHHUSMH PEaKlnil B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJSIPHOH (opMe ¢ yKazaHHEM LBETa 00pa30BaBIIUXCS OCA/IKOB.

316. Kak npu momomy rupokcnaa HaTpus, HUTpara cepedpa u KapOoHaTa HATPUS ONPEIeTHTh, Kakoe M3 yIOOpeHHH —
HHUTPAT KalbIus, GochaT aMMOHUS, XIIOPH] KaJIUs — IPEACTaBIsIeT co00it nccierye-Melit oopaser ynooperus? OTBET MOSICHUTh
YPaBHEHHUSMH PEaKiuil B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJISIPHOH (popMe ¢ yKazaHHEM LBeTa 00pa30BaBIINXCS OCA/IKOB.

317. Kak npu momormy ruipokcuia HaTpus, HUTpaTa cepedpa W CONITHOM KHUCIOTHI ONPEeNiTh, Kakoe M3 yIOOpeHUH —
HHUTPAT aMMOHHS, KapOOHAT Kaust, pocdaT KaIust — IpeACTaBIsIeT co0oit obpaser ynooperns? OTBET MOACHUTH YPAaBHEHHSIMHI
peakiuii B MOJEKyJIIpPHONH 1 HOHHO-MOJIEKYJIIPHOH (hop-Me C yKazaHHEeM I[BeTa 00pa30BaBIINXCS OCAAKOB.

318. [Ipu moMomM KakuX Ka4eCTBEHHBIX PEaKIMid MOXKHO MOATBEpIUTh coctaB Tpex BemiecTB: (NH4)2S04, KCI, Na2S?

Hammcats ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIMA B MOJICKYJISIPHON M HIOHHO-MOJIEKYJISIPHOH hopme.

319. HasBare Hambosee BaxKHBIE COJH JKele3a U yKa3aTh MX MPaKTHUecKoe 3HaueHHe. [Ipyu MOMOIM KaKuX peaxiuii MOXKHO
oOHapyxuTh npucytcreue noHoB xesesa (II) u (III) B pacrBope? OTBET NOA-TBEPAUTH YPaBHEHUSIMHU PEaKIUi B MOJICKYJISPHOU U

HMOHHO-MOJIEKYJIAPHOH (opMme.

320. ITpy moMoImy KakWX KadeCTBEHHBIX PEaKIM MOXKHO IOATBEPIUTH cocTaB Tpex BemecTs: K3PO4, Na2CO3, BaCl2?

Hanmcates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJISIpHOH (hopme.

6.2. TeMbl NUCbMEHHBIX padoT

KoHTtponbHast paboTa CTyJEHTOB 3a09HOH (hOPMBI O0YUCHUS
KonTtponsHas padora Ha TeMy «XHMHYECKHE pacdeTs. L{enbio BEITOIHEHUS KOHTPOIBGHOH padoTHI SIBISETCS 3aKpeTIeHIe
TEOPETHUYECKHUX 3HAHUI, BBIHOCHUMBIX Ha CAMOCTOSITENIbHYIO pabOTy CTyICHTOB, TO3BOJISIOIINX OCBOUTH CIIELIHATIBHBIE Pa3/IeIbl

JIACLIMILIMHEIL.

Bemmonnsercs KP cryneHTOM HHAMBHIYalbHO IO PYKOBOJCTBOM IIPENOABATEN BO BHEAY IUTOPHOE BPEMSI, CAMOCTOSITENBHO.
Cpok cauu 3aKOHYEHHOH pabOThI Ha MPOBEPKY PYKOBOIUTEINIO yKa3bIBaeTCs B 3aJaHuu. Ilocie mpoBepKu 1 10pabOTKN yKa3aHHBIX
3aMevaHuil, padora 3amumaercs. [Ipy monoKUTeIbHOM OLIeHKE BBIMOJIHEHHOH CTYJeHTOM padoTe Ha TUTYJIBHOM JIUCTE PAOOTHI

cTaBUTCA - "3a4TeHO".

6.3. Ilpoueaypa oueHuBaHus

Otuerka chOpMUPOBAHHOCTH KOMIETEHIMI y 00y4YaOIIMXCsl U BBICTABICHHE OLICHKH M0 TUCIHILUIHHE BEACTCS CIEAYIOIIUM
00pa3oM : IS CTYIGHTOB 320YHON M 0YHO-3209HOH (pOpMBI 00yUEHHST OLIEHMBAETCS 10 MATHOAITHLHOH MIKaje, OlleHKaMU
OTIIMYHOY, «XOPOIIIOY», «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTENHHOY / «3aUTEHO» HJIH «HE 3a4TCHOY.

6.4. [TepeyeHb BHIOB OLIEHOYHBIX CPEACTB

Kontponbhas pabora.
UTOroBeIil KOHTPOIB.

7. YHEBHO-METO/JUMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOXY JIS)

7.1. Pekomenayemas qureparypa

7.1.1. OcHoBHasi iUTEpPaTypa

ABTOpr, COCTaBUTCIIN

3arnasue

W3 naTensCcTBo, rof

JI1.1 | CysopoB A. B.,
Huxonbckuii A. B.

OO01ast XuMusi: ya4eOHUK

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

JI1.2 | Amapues A. U.

Xumus: yaueOHoe nocoove

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

JI1.3 |CamuxoBal'. T.

Xumus: yaeOHoe mocobue

Ya: BTAY, 2021,
https://e.lanbook.com/book/201
053

7.1.2. JlonoiHUTEIbHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTCIIN

3arnasue

I/IBI[aTCJ'ILCTBO, roa

JI2.1 |Iamamosa O.1O.,
Hpososo3ona T.H.

Xumus: cOOpPHUK 337124 AJIsl CAMOCTOSATENHON pabOThI
CTYZICHTOB [BCEX HalpaBJICHU |

Hosouepkacck, 2018,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=23
6795&i1db=0

JI2.2 | ApoBoBozoBa T.U.,
IIanmamosa O.10.,
IIstauneiaa E.B.

Xumust: 1abopaTOPHBINA IPAKTHKYM IUIS CTYICHTOB BCEX
HarpaBJIeHUH

Hosouepxkacck, 2018,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link_FindDoc&id=23
6898&i1db=0




ABTOpBI, COCTaBUTENN 3arnaBue W3naTenbcTBO, IO
JI2.3 | AmapueB A. 1., Xumus : COOpHUK 3aa4 U YIPaKHEHUH: yueOHO-METOIUUECKOe HoBocubupck:
KazakoBa A. A. nocooue HoBocubupckuii
roCyapCTBEHHBIN
TEXHUUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735
7.1.3. Metonquueckue pa3paboTku
ABTOpBI, COCTaBUTENN 3ariaBue W3narenscTBo, ros
JI3.1 |HoBouepk. HHX.- XuMHSA: METOA. YKa3aHH MO M3y4. Kypca H BBII. KOHTp. pabOTHI Hosouepxacck, 2022,
MEJIUOP. UH-T JUIs CTy[. 3a04. popMBbl 00yd. Hanpasi. "Tuxpomennoparus”, http://biblio.dongau.ru/MegaPr
Houckoit 'AY ; coct.: | "Crpourennctso”, "IIpuponoodycTpoicTBO 1 oNIMI/UserEntry?
0.10. [lanamoga, BonomnoJib3oBanue"”, "TexHochepHas 6e30mMacHOCTh", Action=Link FindDoc&id=42
T.W. IpoBoBo30Ba "Hedrerazosoe nemo" 7806&i1db=0
7.2. IlepeyeHsb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOIi ceTu ""UHTepHeT"
7.2.1 MH()OPMAMOHHO-CIIPAaBOYHBIC U TIONCKOBBIC http://www.chem.msu.su/rus/elibrary/
CHUCTEMBI
7.3 IlepevyeHb NPOrpaMMHOIo odecreyeHust
7.3.1 Yandex browser
732 Microsoft Teams IMpenocraBnsercs GecruiaTHO
733 IMporpammHas cucteMa it 0OHapyXEHUs TeKCTOBBIX | JInmensuonHsIi qorosop Ne 8047 ot 30.01.2024 .. AO
3aMMCTBOBaHM B Y4eOHBIX U HAyYHBIX paboTax «AHTUIIIATHAT»
«Antumnaruat. BY3» (untepner-Bepeus);Motyb
«IIporpaMMHBIIl KOMIUIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBAaHHMH B OTKPBITHIX HCTOUHUKAX CETU
HUHTEPHET»
7.4 Tlepevyenb nHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 bazer ganapix OO0 "Tlpecc-Mudpopm" (KoHcynbTanT https://www.consultant.ru
+)
7.4.2 bazbr nanaeix OO0 Hayunas anekrpoHHas http://elibrary.ru/
6ubnuoreka
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHME JUCHUIIJIMHbBI (MOAYJIS)
8.1 2321 CrienanbHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIIEUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH O0YYEHHsI, CIy KaIlluMH JJIsI IPeICTaBIeHHI HH(opMaln ayauTopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHuS (TIEPEHOCHO): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoektop Acerx113PH — 1., 3kpan HacTeHHBIH — | mT.; Y4ueOHO-HANIAAHBIE TOCOOHS — 9 mIT.;
Hocka - 1 mT.; PaGoune mecta cryaenToB; Pabodee mecto mpernonaBaress.
8.2 2102 CrieranbHOE MOMEIICHHE YKOMIUIEKTOBAHO CIICIIHATH3UPOBAHHON MEOENBIO U TEXHUUECKUMHU
CpeZIcTBaMH O0YUEHUSI, CITYKAIIUMHE JUTS PEACTABICHIUS HHPOPMAIIUU OOJBIION ay TUTOPHH:
Habop neMoHCTpanmoHHOTO 000pyA0BaHUS (IIEPEHOCHOIT): 3KpaH - 1 mT., mpoekTop - 1 mT., HeTOyK
- 1 mt.; Annmapat TBO — lmr.; Annmapat TB3 — 1 wt.; Ilnnta snexkrpuueckas — 1 mr.; Ilnura
HarpesatenbHas ES-HA3040 — 1 wr.; azoananuzarop ['XI1-3M — 1 wt.; Ornerymmrens — 1 mr.;
Benpo xonycrnoe — 1 mT.; JlabopaTopHas mocyna; PacTBopbI peakTHBOB, HEOOXOAMMBIX IS
BBIITOJTHEHHS JIAOOPaTOPHBIX paboT; AmnTedka ¢ MeguKaMeHTaMu — | mT.; Mebens naboparopHas;
Jlocka MarHuTHO-MapkepHas - 1mrt.; CynmabHbIi mkad - 1mT.; Becbl Texnoxumudeckue BJIKT-
500 - 1mT.; MydenbHas meds - 2 mT.; Jlocka — 1 mr.; PabGoune mecta ctynenros; Paboune mecta
MIperoiaBaTeds.
8.3 2313 CrienanbpHOE MOMENICHHE YKOMIUIEKTOBAHO CIISUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpeICTBaMH O0YYEHHUsI, CIy KaIlUMHU JJIsI IPEICTABICHHS HHQOPMALIIH OOJBIION ayTUTOPHH:
Habop neMoHCTpalmoHHOT0 000pyI0BaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
., npoekrop Acerx113PH — 1mt., oxpan HacTeHHBIH — | WT.; Y4eOHO-HarIsAHBIC TocoOms — 15
wrt.; PabGoune mecta ctyneHToB; Pabouee MecTo mpemnogaBaTes.
8.4 2305 [TomenieHne yKOMIUIEKTOBAHO CIIELHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPENICTBAMU
00yYeHHS, CITyKAIlUMH JUTA TPEICTaBICHHS HHYOPMAIH 1 OCHAIICHO KOMITBIOTEPHON TEXHUKOH C
BO3MOYKHOCTBIO MOJIKITIOYCHUS K CeTH «VIHTepHET» 1 00eCTIeYeHHEM JTOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-o0pa3zosatenbHyto cpexy HUMU onckoit TAY: Kommeroteps! Mapoxk: Intel
Celeron 430 — 1 mr.; Celeron 366 — 1 wit.; Femoza — 2 mt.; Monutop VS — 1 mrt.; MoHHUTOD
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 mit.; Kadenpanbaas oubimoreka;
Cromnsl komnbioTepHble — 6 T.; Cron-tymba — 5 mr.; Crymbst — 16 mr.; TemaTruueckue IIaKaThl
—5wr.; Jocka—1mr.; PaGoune mecta cryaenToB; Paboudee MecTo mpenogaBates.

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

1. [Tonoxenue o Tekyuiei arrecraiuu odydaroummxces B8 HUMU [ATAY (BBeaeHo B AeiicTBue mpukazoM aupekropa Nell9 ot




14 urons 2015 r.). / HoBouepk. umk.-menuop. uH-T JloHckoit 'AY .-Onekrpon. nan.- HoBouepkacck, 2015. - Pexxum noctyna:
http://www.ngma.su - 27.08.2016

2. XuMHUA : METOANYECKHE YKa3aHUS 10 ITOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTSA CTYICHTOB BceX HampasieHuit / HoBodepk. HHX.-
menmop. uH-T JJoHckoit AV ; coct. O.10O. llanamosa. - HoBouepkacck, 2019.

2. poBoBo3oBa, T.. Xumus: n1ad. npakTukyM ais cty. Bcex Hampasi./ T. U. JIpoBoBo3zosa, O. 0. Illanamosa, E. B. [IsaTHuibHA ;
HoBouepk. unx.-menuop. uH-t Jonckoii 'AY. - HoBouepkacck, 2018.

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

/ HoBouepk. umx.-menuop. uH-T JJorckoit AV, Cocr.: O.1O. Illanamosa, T.W. JIpoBoBo3oBa, HoBouepxkacck, 2020.

4.3. XuMHS : METOIMYECKIE YKAa3aHMs MO MOJIrOTOBKE K TEKYIEMY KOHTPOIIO JJIsi CTYyISHTOB BceX HampasieHuid / HoBouepk.
uHX.-Menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepxkacck, 2019.




		Мельник Татьяна Владимировна
	2025-09-25T15:34:01+0300
	Новочеркасск
	Мельник Татьяна Владимировна
	Утверждение




