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

OO0mast Tpy10eMKOCTh 43ET

YacoB 1o yueOHOMY IIaHy 144
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 16
caMoCTOsITebHAs paboTa 119
4acoB Ha KOHTPOIb 9

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 1
Bun 3anaruit VI | PII Hroro
Jlexuun 6 6 6 6
JlabopatopHbie 6 6 6 6
IIpaxruueckue 4 4 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:
KontponsHas paborta 1 ceMecTp

Ox3aMeH 1 ceMecTp




2. IEJIX OCBOEHNU A JUCHUIIJIMHBI (MOAYJIS)

2.1]- BIaJicHHe 0a30BBIMU 3HAHMSIMH (DYHIAMEHTAIBHBIX pa3/esioB (GH3HUKH, XUMHU M OHOJIOTHH B 00BEME,
HEOOXOIUMOM ATl OCBOCHHS (DH3UUECKUX, XUMHUECKHX U OHOJIOTHYECKUX OCHOB B 3KOJOTHH M MPUPOJONOIb30BAHUS;
METOAaMH XUMHYECKOTO aHAJIN3a, 3HAaHUSIMH O COBPEMEHHBIX AMHAMHYECKUX IPOlieccax B IPUpPOJE U TeXHochepe, o
COCTOSIHAH Teocdep 3eMITH, SKOJIOTHH H IBOIIONNN Onochepbl, TI00aTbHBIX SKOJIOTHIECKUX MPOOIIeMax, METOIaMHt
0TOOpa U aHaNIN3a Te0JIOTHYECKUX U OMOJIOTHUYECKIX MPo0, a TakKe HaBbIKAMU HICHTU()UKALUH U OTIMCAHUS
OMOJIOrNYECcKOro pa3Ho00pasysl, €ro OIIEHKN COBPEMEHHBIMU METOJAMH KOJIMYECTBEHHOI 00paboTki HHpOpMaLn

3. MECTO JUCIUIIVIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJ/JIbHOU ITPOI'PAMMBbI
Hukn (pa3men) OIL: | b1.0.1

3.1 | TpeOoBanus K NpeABAPUTEIbHON OATOTOBKE 00y4aK0IIerocs:

3.1.1 | 3uats:

3.1.2 | -coBpeMEHHYI0 MOZIEJIb CTPOCHUSI aTOMa; XUMHYECKUE BJIEMEHTHI U UX COCIMHECHUS; PEaKIIMOHHYIO CIOCOOHOCTh
BEIIIECTB; MIEPHOJUIECCKYI0O CHCTEMY 3JIEMEHTOB B CBETE CTPOCHHUS aTOMa, KHCIIOTHO- OCHOBHEIE M OKHUCIUTENBHO-
BOCCTAHOBUTENIBHBIC CBOMCTBA BEIIECTB, XUMUUECKYIO CBS3b; XUMUYECKYIO0 HACHTU(HKAIUIO BEIIECTB; AUCTIEPCHBIC
CHCTEMBI U UX KIacCH(PUKALUIO; XUMUIECKYIO

3.1.3 | TepMOAMHAMUKY U KHUHETHKY.

3.1.4 | Ymers:

3.1.5 | - ompenenats U paccUUThIBaTH pH pacTBOPOB; KOJINYECTBEHHO ONMUCHIBATH PEAKIINH IIPEBPAILEHUs BELIECTB;
pacCYNTHIBATH KOJMYESCTBEHHOE COJICPIKaHNE PACTBOPEHHOTO BEIIECTBA, OCMOTHYECKOE JIaBIICHHUE PacTBOPOB, CKOPOCTh
XUMHWYECKUX PEaKIi 1 UX HAIPaBIEHHOCTb.

3.1.6 | HaBbik:

3.1.7 | - BBINONHEHUS XUMHUYECKOTO HKCIIEPHMEHTA

3.2 | JucumninHbl (MOAYJIN) M NPAKTHKH, VIS KOTOPHIX 0CBOCHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HE00X0AMMO KaK
npeJlIecTBYOIIee:

3.2.1 [Teorpagus

3.2.2 | O0mast 3KOIOTHS

3.2.3 | O3HaxoMuUTeNbHAs MPaKTHUKA

3.2.4 | TlouBoBeneHuE

3.2.5 | ®usuka

3.2.6 | I'eonorus

3.2.7 | T'eosxonorus

3.2.8 | Yuenne o chepax 3emin

3.2.9 | ®uznka okpyxaromiei cpebl

3.2.10 | Xumus oKpy»KaroIeil cpeasl

3.2.11 | Hay4uHo-uccnenoBaTensekas padoTa (ToydeHIe IepBUYHBIX HABBIKOB HAYYHO-HUCCIICJOBATEIECKOH paboThI)

3.2.12 | YuebHas TexHOIOTHYECKas! (IPOSKTHO-TEXHOJIIOTHUECKAs!) TPAKTHKA

3.2.13 | Oxonorust pacTeHUM, KUBOTHBIX U MUKPOOPIaHH3MOB

3.2.14 [ MeToap! 3KOIOTHYECKUX UCCIIET0OBAHUI

3.2.15 | Hayuno-uccrenoBarensckast pabota (HHP)

3.2.16 | CucreMHBIiA aHAIHU3 U ONTHUMH3AIIMS PEIICHUN

3.2.17 | Texaonoruueckas (IPOSKTHO-TEXHOJIIOTHIECKAs) MPaKTHUKA

3.2.18 | Xumuueckue u HU3NKO-XUMHUICCKIAES METO bl aHATH3a

3.2.19 | 3ammrTa BEITYCKHON KBanU(UKAIIMOHHOM pabOoTHI, BKIIFOUAs IOATOTOBKY K IPOIEType 3alUThl U MIPOLEAYPY 3allUThI
3.2.20 | 3ammTa BEITYCKHOW KBaMH(HKAIIMOHHOH paboTHI, BKIIIOYAs TOATOTOBKY K IIPOIEIype 3alIUThl ¥ IPOLEAYPY 3aIlUTHI

4. KOMIIETEHIIUN OBYYAIOIEI' OCSA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCIIUITJINHbBI

(MOZY.JIsT)

OIIK-1 :

CnocobeH NPUMEHATDH €CTECTBCHHOHAYYHBIC U oﬁmennmenepnue 3HAHHUA, METOAbI MATEMATHYCCKOI'0 aHAJINU3Aa "

MOae/JIMpOBaHUA B l'[pO(l)CCCl/IOHa.]'Il)HOﬁ JCATC/IBHOCTH

OIIK-1.1: I[eMOHCTpI/IpyeT 3HAHUEC OCHOBHBIX 3aKOHOB MaTCMAaTUYCCKUX U €CCTCCTBCHHLIX HAYK, HeO6XOZ[I/IMI)IX AJI pelICHUs
THUITIOBBIX 3aJ1a4 HpO(i)CCCI/IOHaHLHOfI JACATCIbHOCTHU

OIIK-1.2 : Mcnionp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTEeMaTHUECKUX U €CTECTBEHHBIX HaYK JUISl PELICHUs CTAaHJapTHBIX 33/1a4 B
podeCcCHOHANBHOMN JIESITENEHOCTH

YK-2 : Cnoco0eH onpeesiTb Kpyr 3aa4y B paMKaxX M0CTABJIEHHOMN LeJM U BbIOMPATh ONTHUMAJIbHbIE CIIOCO0bI UX pelieHus,
HCXOAS U3 IeHCTBYIOIINX MPABOBBIX HOPM, MMEIOIIMXCSI PECYPCOB M OTPAHMYEeHHI




VYK-2.4 : [ly6nu4HO npezcTaBiseT pe3yabTaThl pEHICHHUs 3a1a4 NCCIIeI0BAHMS, IPOEKTa, AESTEIbHOCTH

5. CTPYKTYPA U COAEP KAHUE JJUCIHUIIVIMHBI (MOAYJIA)

Kon HaumeHoBanue pa3iesnoB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanue
3aHATHUSA TeM /BUJ 3aHATHS/ Kype
Paznes 1. 1. OcHOBHBbIE 32aKOHBI
XHMMH.

1.1 OmnpenesneHne SKBUBAJICHTHOM 1 2 OIIK-1.1 JI1.1 J11.2 0
MAaccChl MeTaJjIa Mo 00beMy OIIK-1.2 JI1.3J12.1
BBIJICNUBIIETOCS Bojiopoa /J1ad/ 2.2

JI2.3713.1
21022
1.2 M3yueHne TeopeTu4ecKoro 1 10 OIIK-1.1 JIT.1JI1.2 0
Matepuaina. Pemmenue 3amgaq. /Cp/ OIIK-1.2 JI1.3J12.1
2.2
JI2.3J13.1
21022
Paznen 2. 2. CtpoeHue aToma.
Ilepuoauyeckasi cucrema
snemenToB JI.U. MenaeneeBa.

2.1 Crpoenue aroma. CoBpeMeHHast 1 2 OIlK-1.1 JIT.1JI1.2 0
MOJIEIIb COCTOSIHHSI SJIEKTPOHA B OIIK-1.2 JI1.3J12.1
aToMe. DJIeKTPOHHbBIE 000JIOUKH B 2.2
atome. KBaHTOBBIE UMCTA. JI2.3713.1
ITpunnun [Maymu. [paBuno XyHna. 2132
Ilepuonnueckuii 3axon JI.1.

MeHzeneeBa B CBETE
COBPEMEHHOU TEOPUHU CTPOCHUS
aToma.

/JTex/

2.2 Crpoenue atoma.llepuoanueckas 1 1 OIIK-1.1 JI1.1 J11.2 0
cuctema snemenTtoB /1. U. OIlK-1.2 JI1.3J12.1
Menneneesa. J12.2
Mp/ J12.3J13.1

2122

2.3 H3ydenue TeopeTudeckoro 1 13 OIIK-1.1 J1.1J11.2 0
Marepuana, MoAroToBka K OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U JTabOPaTOPHBIM 2.2
paboram. Pemenne 3agau. JI2.3J13.1
BrinonHenue KOHTPOJIBHON 2122
paboTtbl. OdopmiteHHE OTYETa 110
nabopaTOpHBIM paboTaM.

IToaroroBka Kk UTOrOBOMY
koHTpoo. /Cp/

Paznes 3. 3. XumMunyeckasi CBA3b U
CTpOEeHHNE MOJIEKYJI.

3.1 XuMHYecKast CBSI3b U CTPOCHHUE 1 2 OIIK-1.1 JI1.1 J11.2 0
MOJIEKYIL. OIIK-1.2 JI1.3J12.1
Tumnst XUMUYECKON 2.2

CBSI3U: KOBaJICHTHAsI, JI2.3713.1
WOHHAsl, BOJOPOAHAs, 21032
Metaindeckas. CTpoeHue
MoJIeKyJ1. BiusiHue tumna
XUMHUYECKOU CBSI3M Ha
CBOIICTBa BEILECTB.
/J1ex/

3.2 XuMHyecKast CBsI3b M CTPOCHHUE 1 1 OIIK-1.1 JIT.1JI1.2 0
monekyn. /Tlp/ OIIK-1.2 JI1.3J12.1

2.2
JI2.3J13.1

91




33 N3ydeHue TeopeTudeckoro 15 OIIK-1.1 J1.1J11.2
Marepuaa, MoAroToBka K OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U J1TaOOPaTOPHBIM J12.2
paboram. Pemenne 3agau. JI2.3J13.1
Brinonnenue pacyeToB K 2122
KOHTPOJBHOU pabOTHL
OdopmiieHre oT4era 1mo
1ab0paTOPHBEIM paboTaM.

IToxroroBka K UTOrOBOMY
xoHTpOomo. /Cp/

Paznen 4. 4.3nepreruxa
XHMHYeCKHX MPOIeccoB.

4.1 M3yueHue TeopeTuueckoro 14 OIIK-1.1 JIT.1 JI1.2
Marepuana, MoAroToBKa K OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U JTaOOPaTOPHBIM 2.2
paboram. Pemenne 3agau. JI2.3J13.1
BrinonHenue KOHTPOJIBHON 2122
paboTbel. OdopmiteHHEe OTYETa 110
nabopaTOpHBIM paboTaM.

IToaroroBka K UTOrOBOMY
koHTpoo. /Cp/

Paznen 5. 5. Cxopoctb
XHMHYECKHX peakuuii u
XHMHYecKoe paBHOBecHe.

5.1 N3ydenue TeopeTHueckoro 10 OIIK-1.1 JI1.1JI1.2
Marepuana, MoAroToBka K OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U JTaOOPaTOPHBIM 2.2
paboram. Pemenne 3agau. J12.3J13.1
BrinonHeHue KOHTPOJIBHOM 21032
paboTtel. OdopmiteHrEe OTYETa 110
71ab0paTOPHEIM paboTaM.

IloaroroBka K UTOTOBOMY
koHTpoo. /Cp/

Pa3zpea 6. 6. Boga. Odmas
XapaKTepUCTHKA PAacTBOPOB.

6.1 Bopa. O6mmas xapakreprcTuka 2 OIIK-1.1 JI1.1 J11.2
pPacTBOPOB. OIlK-1.2 JI1.3J12.1
CriocoObI BEIpa)KEHHSI COCTaBa J2.2
pactBopoB. PUBUKO-XUMHUYECKHE JI2.3J13.1
CBOIICTBa pacTBOPOB 2122

HEDJIEKTPOJIUTOB u
JIIEKTPOJTUTOB. 3akoH
Bant-T'opda n
Payns.(AHanu3 KOHKPETHBIX
CUTYaIni)
PacTBOpBI 2J1€KTPOIUTOB.
OnexrponuTHIecKas
nucconuanys. Knaccudukanms
AIIEKTPOITUTOB. TeopHs CHIBHBIX
JIIEKTPOJIUTOB. 3aKOH Pa30aBICHHS
OcBanpaa. ['uaponus comnent.
/J1ex/

6.2 OO0mast xapakTepUCTHKA 1 OIIK-1.1 JIT.1JI1.2
pactBopoB. Pacyer koHLIEHTpanuu OIIK-1.2 JI1.3712.1
pactBopos /IIp/ 2.2

JI2.3J13.1
3132

6.3 N3yueHne TeopeTuaecKkoro 15 OIlK-1.1 JI1.1JI1.2
Marepuana, MoAroToBKa K OIIK-1.2 JI1.3J12.1
MPaKTHYECKUM | J1abOpaTOpHBIM J12.2
paboram. Penienue 3amad. JI2.3J13.1
Beinonnenue KOHTPOJIBLHOU 01092

pabotbl. OdopmieHre OT4YETa 110
n1a00paTOPHBIM PabOTaM.
IlonroroBka kK UTOrOBOMY
xoHTpomo. /Cp/




Pazpnen 7. 7. PactBopsl
3J1eKTPOJIMTOB.

7.1 CBolicTBa pacTBOPOB. 1 OIIK-1.1 JIT.1JI1.2
Konnurarusaeie cBoiicTBa OIlK-1.2 JI1.3J12.1
pacTBopoB (perieHue 2.2
CUTYallMOHHBIX 3a]1a4). JI12.3J13.1
Mp/ 2122

7.2 Peakiuu B pacTBOpax 2 OIIK-1.1 JIT.1JI1.2
3JIEKTPOJIUTOB. OIIK-1.2 JI1.3J12.1
/J1ab/ 2.2

JI2.3J13.1
2122

7.3 M3yuyeHne TeopeTuuecKkoro 15 OIIK-1.1 JI1.1JI1.2
MaTepuana, MoAroToBKa K OIIK-1.2 JI1.3J12.1
MPAKTHYECKUM U J1abOpaToOpHBIM J2.2
paboram. Pemenue 3amad. JI2.3J13.1
OdopmiieHne oT4yera 1mo 2122
1abopaTOPHBIM padboTam.

ITonroToBKa K HTOTOBOMY

xoHTpomo. /Cp/

Paznea 8. 8. lucnepcHbie
CUCTEMBbI M KOJLJIOUAHbIE
PacTBOpBHI.

8.1 Peakiun oxucienus- 2 OIIK-1.1 JIT.1JI1.2

BoccTaHOBJIeHusI. /J1ab/ OIIK-1.2 JI1.3J12.1
2.2
JI2.3J13.1
2122

8.2 M3yueHne TeopeTuaecKkoro 15 OIlK-1.1 JI1.1JI1.2
MaTepuaa, MoAroToBKa K OIIK-1.2 JI1.3J12.1
MIPaKTHYECKUM U J1ab0opaTOpHBIM J2.2
paboram. Pemenue 3amad. JI2.3J13.1
OdopmiieHne oT4era 1mo 2122
nabopaTOpHBIM paboTaMm.

IToxroToBKa K HTOrOBOMY
xoHTpOomo. /Cp/

Paznen 9. 9. OkuciurebHO-
BOCCTAHOBHMTE/bHbIE PeaKIUH.
OCHOBBI JIEKTPOXMMHUH.

9.1 M3yueHne TeopeTuaecKkoro 12 OIIK-1.1 JIT.1JI1.2
Marepuaa, oAr0TOBKa K OIIK-1.2 JI1.3J12.1
MIPAKTHYECKUM U Ja0OpaTOpHBIM 2.2
pabotam. Pemienue 3anau. JI12.3J13.1
Odopmirenne oTyera 1Mo 2122
nabopaTOpHBIM paboTaMm.

IToarotoBka K UTOrOBOMY
koHTpoto. /Cp/
Pa3zpea 10. 10. KonTpoan

10.1 ITonroroBka kK UTOrOBOMY 9 OIIK-1.1 JI1.1 J11.2
KOHTPOJIIO OCBOEHUS AUCLUIIINHBI OIIK-1.2 JI1.3J12.1
B (hopMme dK3amMeHa. /DKx3ameH/ 2.2

JI2.3J13.1
2122

6. ®OH/I OHEHOYHBIX CPEJICTB

6.1. KonTposbHbIe BOPOCHI U 32/1aHUs

3AJJAHUS JJ11 KOHTPOJIbHOU PABOTHI CTYJEHTOB

3A0YHOM ®OPMbI OBYUEHU A

PaboTa cocTOHT U3 BONIPOCOB, OXBATHIBAIOIINX KypC AUCIMILUINHEL, ¥ BBIITOJIHSACTCS 110 OHOMY M3 yKa3aHHBIX BapHaHTOB. [lepedeHn
BapHAHTOB 3aJ[aHNI KOHTPOIBHON pabOTHI, METOIUKA €€ BBITOJIHEHUS U HEOOX0AUMAs INTEPATyPa IPHBEIACHBI B METOIUUCCKIX
yKa3aHUSX JUIsl HAalIMCAHMs! KOHTPOJIBHON PaboThl XHUMHS: METO. YKa3aHUs MO U3y4Y. Kypca U BBII. KOHTP. paOOTHI VIS CTY . 3a04.
(dhopmbI 00yHY.

Bri16op BapnaHTa onpeznemnsieTcs nepBoii OykBoi (haMunnu CTyAeHTa U HoclefHeH ¢ poii 3aueTHON KHIDKKH. KaxbIit cTyIeHT
BBITIOJIHSET KOHTPOJILHYIO PaOOTy B COOTBETCTBUY C BAPHAHTOM 3aJIaHMs1, ONIPEEISIEMOTO 110 ABYM IOCIIeTHUM [u(pam ero mudpa




(moMep cTyneHUecKoro 6uiera u 3aueTHol kHxkku). Hanpumep, mudp cryaenta 30512, 1.e. mocnenaue nuudps ero 12.
CrieioBaTeNIbHO, CTYACHTOM JI0JDKHA OBITh BBIITOJHEHA KOHTPOJIbHAS paboTa, BKIIOYAIONIAs 3a11a4n BapuaHTa 12 B Tabiuie 2.

IlepeyeHb BOIPOCOB KOHTPOJIBHON pabOThHI

1. Yto HazpIBacTCs 3KBHBAJICHTOM 3ieMeHTa? UTo Takoe 3KBHMBalleHTHass Macca? DKBHBAJICHTHBII 00b-eM? Paccunrarh
SKBHUBAJICHTHBIE MACCHI YTIIEPO/Ia, ICXOI U3 COCTaBa OKCHJIA U TMOKCHAA YITIepoa.

2. Uro Ha3bIBaeTCs SKBHBAIEHTOM CIOXKHOTO BemecTBa? Kak ompenensioTcs SKBHBAICHTHBIC MACCHl OK-CHIOB?
OCHOBaHHUI? BBIYHCINTE SKBUBAJICHTHBIE Macchl OkcuaoB amtomunus Al203 u xpoma CrO3, ruapokcuaoB ammonunss NH4OH u
6apus Ba(OH)2.

3. Uro Ha3bIBaeTCs SKBHBAICHTOM CIOXXHOTO BemecTBa? Kak ompenensiorcs SKBHBAICHTHBIC Macchl kuciaot? Comneit?
Boruncnuts skBuBanieHTHBIE Macchl hocdoproii kucaotel H3PO4, cepoBonopoanoii kucnotel H2S, cynbdara amomunus Al2(SO4)
3 u pocdara kambiys Ca3(PO4)2.

4. BbrumcnnTs SKBUBAJICHTHYIO MAcCy OCHOBaHHSA, 3Has, 9TO 2 T €ro B3amMoAeHcTByIoT Oe3 ocratka ¢ 1,829 r comsHOM
kucnoTsl HCL

5. BbIuncnuTh aTOMHYIO Maccy JBYXBAJICHTHOTO 3JIEMEHTA, 3Has, YTO €ro COelUHEHHE C BOIOPOIOM CO-AEpKHT 5,88 %
BOJIOPOJIA.

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

7. Ha BoccranoBnenue 9,9375 r okcuaa OBYXBaJEHTHOTO MeTajula M3PacXoJOBaHO 2,8 11 BOAOPOJAA, U3-MEPEHHOTO MpH H.Y.
YeMy paBHBI 3KBHBAJIEHTHBIE MacChl OKCH I, MeTallla, aTOMHas Macca MeTasna? Kakoii ato merann?

8. Ha pactBopenue 8,43 r meramia morpedoBanoch 7,35 T cepHON KUCIOTHL. ONpenenTh SKBUBAJICHTHYIO MacCy MeTasia
1 00BEM BBIICIUBILIETOCS BOAOPOAA (YCIOBUS HOPMATIBHBIE).

9. OmnpenenuTs SKBUBAIEHTHYIO MacCy U Ha3BaHUE ABYXBAJEHTHOTO MeTamna, 2,24 T KOTOPOTO BBITECHSIOT U3 PacTBOpa
cepebpstHOH conn 4,32 T pacTBopa cepedpa.

10. OnpenenuTs 3KBUBAJICHTHYI0 MacCy M Ha3BaHME ABYXBAJIEHTHOIo Meraiia, 0,12 r KOTOPOro BBITECHSIOT U3 KHCIOTHI
112 mn Boopoa, M3MEPEHHOT0 MPU HOPMAJIbHBIX YCIOBHSX.

1. ITpu cxuranum 0,9 r TpexBaJeHTHOTO MeTaja noiydeHo 1,7 T ero okcuaa. OmpenenuTb aTOMHYIO Maccy MeTajia U
COCTaBUTH (POPMYITY €r0 OKCHIA.

12. CkoibKO MOJIEHf U 9KBUBAJICHTOB COCTAaBIIOT 342 kr cynbdaTa amomuaus Al2(S04)3?

13. ChopmymupoBath 3akoH ABoraapo u ero cieactBus. Kakoit oobem 3anuMmaroT 1022 MoJieKys a30Ta MPH HOPMAaTbHBIX
ycnoBusix? Kakyro Maccy mMeeT 3To KOJIMUecTBO a3oTa?

14. UYro Takoe Monb? CKOIBKO MOJeH comepkurcs B 1 M3 mo00ro raza npu HOPMaJIbHBEIX yCIOBHAX?

15. [TnoTHOCTD apoB cephl MO KUCIOPOAY paBHa §. VI3 CKONBKUX aTOMOB COCTOUT MOJIEKyJia Cepbl?

16. Macca | 11 kxpunNTOHa IPU HOPMANbBHBIX yclIoBUsAX paBHa 3,71 r. M3 CKOIBKUX aTOMOB COCTOMUT MOJEKyJa raza KpHITOHA?
17. Kaxkoit 06peM pr HOPMaTBHBIX YCIOBHX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca | 11 ogHoro u3 ra3oB paBHa 1,34 1, a gpyroro — 1,26 r. BEIYHCIUTD MOJICKYISPHBIE MAcChl ATUX Ta30B, UX
TUIOTHOCTH 110 BOJOPOAY U YUCIO MOJIEKYJ B 1 J1 KaXJ0ro rasa.

19. CKoJIbKO a) MoJiel; 0) MOJIEKYJT BOAOPOa COACPKUTCS B 5 M3 3TOro rasza, H3MEPEHHOTO MPHU HOPMAaJbHBIX YCIOBHSIX?
20. Kakoii 00beM mpu HOPMaNbHBIX YCIOBHAX 3aHMMaroT: a) 0,1 mMonps okcuaa azora N20O; 6) 0,5 sxBuBaneHnTta Bomopoaa H2;
B) 0,3 mMonb okcuaa yraepoga CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamu? JlaTh KiaccH(UKALNIO OKCHIOB, IIPUBECTH IPUMEPHI U 1aTh CUCTEMAaTHUECKHE
Ha3BaHU.

22. Uro sBiseTCs BaXKHEHIIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpHuMepsl COOTBETCTBYIOUIMX peakuuil u AaTh
Ha3BaHUs B3aUMO/IEICTBYIOIINX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Urto siBisieTcs BaKHEHIIMM NMPU3HAKOM KUCJIOTHBIX OKcuJoB? IlpuBecTn mpuMepsl COOTBETCTBYIOUIMX PEaKUUi U JaTh
Ha3BaHUS B3aUMO/ICHCTBYIOIINX BEIIECTB II0 CHCTEMATHYECKOH HOMEHKIATYPE.

24, B 1yem ocobGeHHOCTb amdoTepHBIX OKCHAOB? Kakue 13 mpuBeAEHHBIX HHXKE OKCHJIOB 00J1a1al0T aM(OTepHBIMH

coiictBamu: ZnO, FeO, NiO, A1203, Fe203? IMoateepauth aMpOTEPHOCTh COOTBET-CTBYIOIINUX THAPOKCHIOB PEAKIMSIMUA U

Ha3BaTh B3aHMOJACHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHIECKOI HOMEHKIIATYpe.

25. Kakue BemiecTBa Ha3bIBalOT ocHOBaHUsIMU? Hammcats (opMyIibl THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
AI203, PbO, CaO u Ha3BaTh WX 110 CHCTEMATHYECKOH HOMEHKIATYPE.

26. C kakuMU M3 MEPEUHCIICHHBIX HIKE BEIIECTB MOXeT pearupoBath ruapokcun kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucats ypaBHEHUs peakUuil U Ha3BaThb B3aUMOICHCTBYIOLIME BEIECTBA 10 CUCTEMATUIECKOM HOMEHKIATYPE.

27. Kakue Bemecta Ha3bIBaloTCs Kucaoramu? UTo Takoe OCHOBHOCTH KHCIOTHI? IlpuBecTr nmpumepsl OJHO-, ABYX- U
TPEXOCHOBHBIX KUCIIOT. HanucaTh peakiuy ux B3auMOAEHCTBHS C THIPOKCHIOM HAaTPUs U HAa3BaTh BCE PEArupyrollue BELIECTBA 110
CHUCTEMaTHYeCKOM HOMEHKIIAType.

28. C xaxumu u3 okeunoB MgO, CO, Fe203, P205, ZnO Moxket pearnpoBath cepHas kuciaoTa? HamucaTs
COOTBETCTBYIOLIME PEAKIINU M HAa3BaTh B3aUMOJIECHCTBYIOIIME BELIECTBA 10 CUCTEMATHUECKON HOMEHKIIAType.

29. Kaxue peaknyu xapakrepHbl 1uist kucinot? [IpuBecTu mpuMepsl TakMX peakiMid JJIs a30THOM KUCIIOTHI M HA3BaThb BCE
B3aMO/ICHCTBYIOIIHE BEIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 nepedyrcieHHBIX HUXKE KHCIOT MOryT obpaszoBath kuciele conu: HC104, H2SO4, CH3COOH, H3PO4, HCI?
Harmucaths opMyItel KHCITBIX COJIeil M Ha3BaTh MX IO CHCTEMAaTHYECKOW HO-MEHKIIAType.

31. Kaxne BemecTBa Ha3bIBafOTCS cOMAMHU? JlaTh KIaccHpUKanUio cojel, MPUBECTH NPUMEpPHI CPe-HNX, KUCIBIX, OCHOBHBIX
coJiel M Ha3BaTh UX [0 CHCTEMATHYECKOU HOMEHKIIAType.

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

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

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

35. W3 nepeuns conelt, GopMysbl KOTOPBIX MPUBEACHBI HIKE, BHIOPATh OTAEIBHO: a) OCHOBHBIE COJIM; 0) HOpMalbHbIE




(cpenHue) comu; B) KUCIbIE COJH; T) ABOMHBIE comy; 1) KpucTtamutoruaparel: CaS04<2H20, KHCO3, CuS0O4, Na2C03+10H20,
Na3P0O4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Hanmcats ypaBHeHHs peakiuii oOpazoBanus coneit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynbraTe B3aUMOJICHCTBUS: a)
OCHOBHOTO U KHCJIIOTHOTO OKCHJIOB; 0) OCHOBAHHUS M KUCIIOTHOTO OKCHJIA; B) OCHOBHOTO OKCHJIA M KUCIIOTBI; T) OCHOBAHHS U

KHCJIOTBI.

37. Hamnucatp ypaBaenus peaxuuid oopazoBanus cojieit K2CO3, Mg3(P0O4)2, Fe(NO3)3 B pe3ynbrare B3auMOJCUCTBUS: a)
OCHOBHOTO U KHCJIOTHOTO OKCHJIOB;  0) OCHOBaHUS M KHCJIOTHOTO OKCHA; B) OCHOBHOTO OKCHJIA U KHUCJIOTHI; T) OCHOBAHUS H
KUCITOTBL.

38. HanvcaTh ypaBHEHHs peakiluid, JIeXKalMX B OCHOBE MOJYUYCHUS BaKHEHIIHX yA00peHuid — cynep-pocdara Ca(H2P0O4)2,
npermmnuratra CaHPO4, ammodoca NH4H2PO4 u mmammodoca (NH4)2HPO4. HazpaTh comnu, BXOSIINE B COCTaB ATHX YA0OpEHHI.
39. Hanwmcate popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P205. HanncaTe ypaBHEHHUS! peakunit
B3aUMOJICHCTBUS STUX KUCIIOT C THIPOKCUIOM KajlHs U Ha3BaTh MOIyUYEHHBIE CO-JIH MO0 CUCTEMaTHYeCKO HOMEHKIIAType.

40. C kakuMU M3 MIEPEYMCIICHHBIX HWKE BEIIECTB OyjeT pearupoBath consHas kuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CocTtaBuTh ypaBHEHHsI PEAKUI U Ha3BATh MOJy4YE€HHBIE BELIECTBA [10 CUCTEMAaTHUECKOH HOMEHKIATYpE.

41. KBaHTOBBIEC YnCIa NIEKTPOHA: 0003HAUCHUE, IPHHUMAEMbIe 3HaUCHUs, (GU3HIecKui cMbIcI. UTO XxapakTepusyeT ITTaBHOE
KBaHTOBOE YUCIIO?

42. UYro xapakrepu3yeT opOuTambHOe kBaHTOBOe unciio? Kak oHo BeIpaxkaercs? UTo 03Ha4YaeT MOHATHE «IHEPTECTHUCCKUE

noxypoBHU»? UeMy paBHO MakCHMAJIEHO BO3MOXKHOE YHCIIO 3JEKTPOHOB Ha KaXXIOM u3 moxypoBHei? Kakue GpopMbl IMEIOT
9JIEKTPOHHBIE o0Jaka s-, p-, d-, f- anekrpoHoB?

43. Kakoe M3 KBaHTOBBIX YHCEI ONPEJEISIET OPUCHTALMIO JIEKTPOHHOrO 00Jaka B mpocTpaHcTBe? CKOIBKO
MPOCTPAHCTBEHHBIX OPUEHTAITUI BO3MOXKHO: a) JIJIst $- DJIIEKTPOHOB; 0) JUIS P- STEK-TPOHOB; B) s d- 1 f- 371eKTpOHOB?
44. CocTaBUTh IEKTPOHHYIO (HOPMYITy 3JI€MEeHTa, Ha M-3HEpreTH4eckoM YpPOBHE KOTOPOro HaxogutTcst 10 371eKTpoHOB.

PacnipenienuTh Bce 3JEKTPOHBI aTOMa 3TOTO JIEMEHTA 110 3HEPreTUUECKUM siuelikaM. B kakoM nepuoje, rpymrne u noarpyImne
MEPHOANYECKON CUCTEMBI HAXOUTCS 3TOT JIEMEHT?

45. CocCTaBUTh JMEKTPOHHYIO (HOPMYITY dJIeMeHTa, Ha N-9HepreTHYECKOM YPOBHE KOTOPOTO HAaXOMUTCS 12 3IIEKTPOHOB.
Pacnipenenuts Bce 3JIEKTPOHBI aTOMa 3TOTO JIEMEHTAa M0 YHEPreTUIECKUM sueiikaM. B kakom mepuojie, rpyIine U NoArpyme
NEPUOUYECKON CUCTEMBI HAXOUTCS 3TOT HJIEMEHT?

46. Cdopmynuposate npasmiio ['yana. [Touemy Ha TociIeJHEM JEKTPOHHOM CIIO€ Y MEIU M XpOMa HaXOIUTCS TOJBKO IO
OJTHOMY S- DJIEKTPOHY?

47. Kakoe MakcuManbHOE YHCIIO 3JICKTPOHOB MOXKET HAaXOJHUTHCS Ha s-, p-, d- 1 f- mogypoBusax? Ilpu-BecTn mpuUMepEhL.
48. N300pasuth cTpoeHUE 3IEKTPOHHBIX 000JIOUYEK aTOMOB JKelle3a M KPUITOHA

a) DIIEKTPOHHOH (hopMyIIoH;
0) PHEPreTUYECKUMH STYCHKaAMHU.

49. ITouemy BO BTOpPOM IEpHOJIE IIEPUOANYECKOI CUCTEMBI HE MOXKET OBITH Oosiee BOCEMH 31eMeHTOB? OOBSICHUTD 3TO,
UCXOJsl U3 CTPOEHUS AaTOMOB.

50. N306pa3uts pacmpeneneHne 3JIeKTPOHOB MO KBAaHTOBBIM S4YeHkaM B aTOMax aproHa, Kamblws, docdopa.

51. Uro Ha3bIBaeTCs HOPMaJbHBIM MM OCHOBHBIM COCTOsHHEM aTtoma? UTo Ha3bIBaeTCs €ro BO30Y:KIEHHBIM COCTOSIHUEM?
W300pa3uTs pacrpeneneHue 3JIeKTPOHOB 10 KBAHTOBBIM sideHKaM B HOPMAaJIb-HOM U BO30YKIEHHOM COCTOSIHHH CEpHI M XJIOpa.

52. IMowemy xucmopox u Grop MPOSBISIOT MOCTOSHHYIO BAJICHTHOCTH, a UX aHanord B VI u VII rpynmax nepuogudeckoit

CHCTEMBI Cepa 1 XJIOp — nepeMeHHy0? 11300pa3uth pacrpenesieHue JIeKTPOHOB aTOMOB 3THX JJIEMEHTOB 1O KBAHTOBBIM siYeHKaM B
HOPMaJIEHOM ¥ BO30Y’KICHHOM COCTOSTHHSIX.

53. CoCTaBUTh MOJTHBIE JEKTPOHHBIE (POPMYIIBI TIe3HsI, TepMaHUsI, BaHAIUS U AUCTPO3us. K KakuM 3J1eKTpOHHBIM
ceMeiicTBaM IPUHAATIEKAT 3TH HIEMEHTHI?

54. CocTaBUTh MOJHBIE IEKTPOHHBIE (HOPMYIIBI KaNbIUs, MEIH, CBUHIA U IIyTOHHUA. K KakUM 3JIEKTpPOHHBIM ceMeHcTBaM
TPUHAIJICKAT 3TH SIEMEHTHI?

55. Kak m3MeHSFOTCSI CBOICTBA P- 3JIEMEHTOB C YBEIWYEHHEM 3apsiIOB SIEp UX aTOMOB: a) B Mpeferax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmnsl. OTBET NPOMLTIOCTPHPOBATH IPHUMEPaMH.

56. Kakue aneMeHThl IepHoIuueCcKOl CHCTEMBI MPEJICTABIAIOT CO00I caMblil aKTHBHBII METalll U CaMblil aKTUBHBIH
HemeTaun? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHBIE (POPMYJIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe MOTEHIMAJI HOHM3AIMU 31eMeHTa? UTo Takoe CpoACTBO K 3MEKTpoHy? Kak M3MEHSIOTCS 3TH BEIHYHHEI C
BO3pacTaHUEM 3apsfa sipa IEMEHTOB B Npefieax: a) rpymmnsl; 6) nepuonaa?

58. B gemM 0coOEHHOCT 3JICKTPOHHOTO CTPOEHHS JIAHTAHOMIOB M aKTHHOMJIOB M KaK OHA OTPakKaeTcs Ha WX XMMHYECKUX
CBOMCTBAx?

59. BaseHTHBIE 2J€KTPOHBI aTOMOB 3JIEMEHTOB ONHUCHIBAIOTCS (DOpMyIaMHu: a) 3d24s2; 6) 4d105s1; B) 5825p6; 1)
4d55s1. Ha3oBuTe 3TH 37IEMEHTHI M COCTABBTE MOJIHBIE 3IEKTPOHHbIE (POPMYJIBI NX ATOMOB.

60. B anexTpoHHBIX (QOpMysiaX aTOMOB YETHIPEX JJIEMEHTOB COACPKHUTCS: a) 9 s- 9JeKTpoHOB; 0) 16 p- smekrpoHoB; B) 14 d-
3NIEKTPOHOB; T') 27 f- anexkrpoHoB. COCTaBUTH MOIHBIE YIEKTPOHHBIE (OPMYIIBI ITUX JIEMEHTOB M Ha3BaTh HX.

61. JlaTp oOmue mpeAcTaBlIeHHs O BOSHUKHOBEHMH XHMUYECKOH CBSA3M M €€ OCHOBHBIX XapaKTepUCTHKaX. UTO Takoe JIuHa
cBs3H, ee 3Heprus? Yo Takoe BaneHTHbIE yriibl? [IpuBecTy npuMepsl.

62. CdopmynupoBaTh OCHOBHBIE TIONOXKEHUS MeToJa BaeHTHBIX cBs3eil (BC). Onucars ¢ mo3unuii metoga BC cTpoenue
Mmonexyn H2 u N2.

63. ITpuBecTy mpUMEPHI MOJICKYJI BEIIECTB, B KOTOPBIX aTOMBI COCIMHSIINCH Obl KOBAJICHTHOH MOJSPHOM M HENOJISIPHOM
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJNBI ¢ Sp- THOpUAM3aIell IeKTPOHHBIX 001aKkoB. Kakoil yrom Mexmy cBS3SMH B 3TOIt
Mornekyne? M300pa3uTh ee NpOCTPaHCTBEHHYIO CXEMY.

65. [IpuBecT pUMep MOJEKYJBI C Sp2- THOPUAN3AIUCH AIEKTPOHHBIX 00JIakoB. Kakue yribl MEXIy CBS3SIMH B 3TOH

Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY.
66. [IpuBecTu mpuMep MOJEKYIbl ¢ sp3- THOpUAN3AIUEH NEKTPOHHBIX 00sakoB. Kakue yribl MeKAy CBA3sIMHU B 3TOM




Mornekyne? M300pa3uTh ee IpOCTPAaHCTBEHHYIO CXEMY.

67. N300pa3uth cTpykrypHbie Gopmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. Yemy paBHBI CTEICHH
OKHCJICHHOCTH 3JIEMCHTOB B 3THX COeTMHEHMAX? Kakie THITBI XUMHYECKIX CBS3eH MMEIOT MECTO B HX MOJICKyTax?

68. UYro Takoe o- u T- cBs3u? M300pa3uts reoMeTpuyeckyio cxeMmy obpazoBanus moiekyn H2 um N2. Ckoiabko ©- U 7- CBSI3eH
B TUX MOJIEKyJax?

69. Kaxue tumnbl xumuyeckoit cBsizu umeroT mecto B coepauHeHussx FeNH4(S04)2 u Cu2(OH)2CO3? OTBeT MOTUBUPOBATh.
70. Kakue XapakTepUCTHKMA HCIONB3YIOT Ul OLIEHKM KOBAJICHTHOW cBA3u? IlpuBecTu mpumepsl.

71. Hanwmcats crpykrypubie ¢popmyiasl HNO3, H2SO3, KMnO4. Yka3zaTe CTeleHH OKUCIEHHOCTH 3JIEMEHTOB B 3THX
COEJIMHEHUSIX U OXapaKTepU30BATh TUIIbl XUMUUYECKUX CBSI3€H B ATHX MOJIEKYJIax.

72. Kaxk nponcxomur Bo30yXIeHHE IIEKTPOHOB M THOPHUAM3AIHS AIIEKTPOHHBIX opOuTaneii? Buabl rubpuansarmm.
IIpuBectu npuMepsl.

73. Kak oOpasyetcs nonHas cBsizb? Kakue sneMeHTHl ciocoOHBI ee 00pa3oBbiBaTh? [lpuBecTr npumepsl.

74. B dem 0coOCHHOCTH TOHOPHO-aKIENTOPHOH cBsA3u? OOBICHUTH HX Ha IpHMepe oOpa3oBaHus kaTnoHa NH4+.

75. Kak o0Opa3yeTcs xumudeckasi cBs3b B KpucTauiax MeTaiuioB? Kak 3aBucAT BakHeWIMe GU3NIECKHE CBOWCTBA METAIIOB
0T 0COOEHHOCTEH MEeTaIIN9IeCKOH CBI3H?

76. JlaTh XapakTepuCTUKy BOIOPOAHOHN cBs3u. Kak Biusier obpasoBanue aumMepoB Boabl (H20)2 Ha ee ¢usndveckue
cBo¥icTBa?

77. Kakue Turms!r xumudeckoi ¢Bs3u Mer0T MecTo B Monekynax NH3, CO2, C12? M300pa3uTh TeOMETpUIECKOe CTPOCHHE
MOJIEKYJI U CXEMBbI IEPEKPBIBAHUS IIEKTPOHHBIX 00IaKOB.

78. VYkazate THIBI XUMUYeCcKOH cBsi3u B mojekyinax CH4, O2, HCN. IlpuBectu cxembl NMEpeKpbIBaHUs JEKTPOHHBIX
00JIaKOB.

79. W300pa3uth 31eKTPOHHBIMU ypaBHEHUSIMHU TIporiecchl oOpaszosanus Monekyn KCl, Na20, Al203. Kakoif tun
XUMHYECKOI CBS3M UMEET MECTO B 3TUX COEAUHEHUAX?

80. UYro Takoe OTHOCHTEIbHAS JIEKTPOOTPUIATEIHHOCTh 3JIEMEHTa W KaK OHA BIIMACT HA CTETEHb MOJIIPHOCTH CBSI3M aTOMOB
nByx anemenToB? Kakas u3 monexyn HF, HCI, HBr u HI nanGonee momsipra?

81. Oxcup xenesza (III) MmoxeT ObITb BOCCTAHOBIIEH pa3IMYHBIMU BOCCTAaHOBUTEISIMU Tipu 298 K:

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

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

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

Onpenenuts u3MeHeHue SHTaIbIUU AH® B KaXKI0H U3 9TUX PeaKuuil.

82. Boruncnuth 3Hauenne AH® a1 mpoTeKarImuX B )KMBBIX OpraHM3Max pPEeakiuid MpEeBpaIleHus TITH0-KO3bI:
a) C6H1206 (k) = 2C2H50H (x) + 2CO2 (1)

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

Kaxkast 13 3THX peakiyii 1aeT OpraHiu3My OOJBIIIe SHEPTHH?

83. TemnoBoit A3 GeKT peakiuy rameHuss U3BeCTH

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

paseH 65,3 kJ[>x. CKOJbKO TEIUIOTHI BbIJIE-IMTCS Npy TameHnn 100 Kr HerameHon U3BeCTH BOJIOH?
84. BoccraHoBieHre TUOKCHIA CBUHIIA BOJOPOOM MPOTEKAST MO YPaBHEHHIO:

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

OnpenenuTs CTaHAAPTHYIO TEIUIOTY 0Opa3oBanus PbO2.

85. CKOJIBKO TEIUTOTHI BBIICIUTCS NPH OKHCIEHHH | M3 aMMHaka, U3MEPEHHOTO NMPH HOPMAIBHBIX YCIOBHUSX, MO PEAKIIHH:
4NH3 (r) + 502 (1) = 4NO (1) + 6H20 (1), AH°=-904,8 k[«

86. BonsHoil ra3 mpeacraBiser coboi cMech paBHBIX 00BEMOB Bojopoja u okcuza yraepoaa (II). Haiitu xonudecTtBo
TEIJIOTHI, BhIAEIsIONIeHCs rpu cxxuranuu 1 M3 BoasiHoro rasa (1o CO2 u H20), n3MepeHHOro Mpu HOPMAJIbHBIX YCIOBUSIX.

87. BeramcnnTh, CKOJIBKO TEIUIOTH BBLACIUTCS MPH O0KuUre 1 Kr Cynb(uma MUHKA IO PEaKINH:

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

88. Onpenenuts cTanAapTHyIo sHTanbnuo (AH®) o6pazoBanus PH3, ucxons u3 ypaBHEHUS:

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

89. Ucxons u3 teroBoro 3¢ dekra peakiun

3CaO (k) + P205 (x) = Ca3(PO4)2 (x), AH° =-739 xJlx
onpenenuth AH® o6pasoBanus oprodoc-harta KanbIus.

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00BeMbI Bojopoa u arerwieHa C2H2, B3sTHIX PU OJMHAKOBBIX YCIOBHUSX.
B kaxoM ciydae BeIIenHTCS Oonblne TemoTs? Bo ckonbko pa3?

91. Yro Takoe SHTPOIUS U B KAKMX CAMHHUIAX OHA BhIpaxkaercsi? Kak M3MeHseTCS SHTPOIUS C BO3pAacTaHUEM TEMIICPaTyphl U
npu (a3zoBbIX nepexonax?

92. UYro Takoe m300apHO-M30TepMUUECKHil ToTeHnman (3Heprusa I'mboca)? Kax ompenensercs m3meHenue >neprun [ mdoca B
pe3ysbTaTe XUMHYIECKOH peakuuy U Kak OHO BIUSET Ha HAIPaBICHHOCTh PEaKIUH?

93. Paccunrats nsmenenue suepruu ['ub0ca B peakuusx:

a) 2Fe () + A1203 (x) = 2Al (k) + Fe203 (),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
M yKa3aThb, KaKasi peaKiys ClIoCOOHa MP-TeKaTh CaMOIPOM3BOIIBHO.

94. Borauciuts  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M peardpyroNIMX BEIISCTB W ONPEACTUTh, BO3MOXKHA JIK 3Ta
peakmus.
95. Berauciute AG® u AS® peaxuun

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

MO>KHO T MCTIONB30BATh TY PEAKIINIO JUIS [TOJIyYeHUsI aMMHUaKa IpH CTaHIApTHBIX YCIOBUSX?
96. BeancinTh 3HaYeHUsT CIEAYIONIMX PEaKIMii BOCCTaHOBIeHHs okcuaa xenesa (I1):
a) FeO (k) + %2 C (rpadur) = Fe (x) + 2 CO2 (1)




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

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

ITpoTrexanwe Kakoil N3 3THX peakuuii Handoee BEPOSITHO?

97. Paccunrarp 3HaueHMs CHEIYIOLUX PEaKUUi U yCTaHOBUTh, B KAKOM HAIPaBICHUM OHU MOIYT IIPOTEKATh
CaMOMNPOMU3BOJIBHO B CTAHIAPTHBIX YCIOBHIX mpu 25 °C:

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

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

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

98. Kakue u3 mepeyrcaeHHbIX OKCHOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOIOM 10 cBoOoaHOrO Metaia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakne u3 mepedncieHHbIX OKCHAOB MOTYT OBITh BOCCTAHOBIIEHHI O cBOOOJHOrO MeTaimuia amoMuaneM npu 298 K: CaO,
FeO, CuO, PbO, Fe203?

100. OrnpenesnTh CHUCTEM:

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

101. UeM u3MepseTcs CKOPOCTh XUMHUYECKON PEaKIMM M OT KaKuX (haKTOpOB OHA 3aBHCHUT?

102. Paccunrars BeIMUMHY KOHCTaHTBI CKOPOCTH peakuuu A + B = AB, ecnu mpu koHIeHTpanusax semiecTs A u B, paBHBIX
cootercTBeHHO 0,03 1 0,02 MomB/J1, cCKOpOCTh peakuuu paBHa 610-5 Monb/(1*MuH).

103. Bo ckonpko pa3 ciefyeT yBeIMYUTh KOHIEHTpaLUIO BelecTBa B B cucreme

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

9TOOBI IPU YMEHBIIEHUN KOHI[CHTPAIUU BelecTBa A B 4 pa3a CKOPOCTh MPSAMOI peakuuy He H3MEHMIACh?

104. Peakius mexny BemectBamu A u B mporekaer no ypaBHenuto 2A + B = A2B. KonuenTpanus BemniectBa A paBHa 6
MoJIb/1, BemecTBa B — 5 Mons/n. KoHcTanTa ckopocTr peaxiin paBHa 0,5. BEIYHC-ITUTE CKOPOCTh XUMUYECKOH PEaKIiy B
HaydaJbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOI'Jla B peakiIMOHHOH cMecu octaHeTcst 50 % BemecTsa B.

105. B xakoMm HampaBiIeHUH CMECTUTCSI PABHOBECUE PEAKLUU:

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

IIpU YMEHBIICHNN 00bheMa B CHCTEeME B /1Ba pa3a?

106. Peakuus poTeKaeT IO YpaBHEHHIO

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

Kax n3MeHnTCsl CKOPOCTB PeaKIuy Imocie pa30aBiIeHus pearupyroreii cMecH B 4 paza?

107. Kak m3mennrcst ckopocts npsmoit peakiu 2SO2 (1) + O2 (1) [ 2SO3 (r), ecnu maBiIeHNHE B CHCTEME YBEIUYUTH B 4
pasza?

108. JBe peakiuu nipu temneparype 20 °C mpoTeKaloT ¢ OJWHAKOBOW CKOPOCThIO. TemmepaTypHbiid KO3 PHUIHUEHT CKOPOCTH
TIepBOii peakny paBeH 2, BTopoi 3. Kak OymayT OTHOCHTBCS MeXTy CO00H CKO-POCTH peaKimii, eciii ux nposectd npu 60 °C?

109. OmnpenenuTs TeMnepaTypHbIil KOA(QQUIIMEHT CKOPOCTH PEaKIiy, eCIM NpH MOHWKEHHH TeMrepa-Typsl Ha 50 °C peakuus
3ameisieTcs B 32 pasa.

110. Peakiust mporekaeT 1o ypaBHEHUIO:

4HCI (r) + O2 (1) [1 2H20 (1) + 2CI12 (1);  xIx.
KakiMu u3MeHEeHHSIMH JaBJICHUS, TEMIICPATYPhl U KOHICHTPAIMI PEarnpyrOLIUX BELIECCTB MOXKHO CMECTHTh €¢ PABHOBECHE
BIIpaBo?

111. Kakoe cocTosiHuEe cHCTEMBI Ha3bIBAETCSl XUMUYECKUM paBHOBecueM? IlepedncinTh MpU3HAKU UCTUHHOTO XMMUYECKOIO
paBHOBECHSI.
112. UYro Takoe KOHCTaHTa XMMHYECKOro paBHOBecusi? HamucaTh BbIpa’ke€HUS] KOHCTAHT PABHOBECHS PEaKI[HIA:
2NO (1) + 02 (1) [J 2NO2 (1); MgCO3 (1) [J MgO (1) + CO2 (1); FeO (1) +
CO (r) I Fe (1) + CO2 (1).
113. Kak nmoBnusier moOBBILIEHHE TEMIIEpaTyphbl U JaBICHUS Ha paBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
N204 (r) [ 2NO2 (1), = +184,6 x/Ix
2CO (r) J CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) 1 CO2 (1) + H2 (), =-41,2 x/Ix
114. Kak noBnusieT MoBbIIEHHE TEMIEPATYPHl U JaBIEHUS Ha PaBHOBECHE CIEMYIOIUX OOpPaTHMBIX PEaKLUii:
C (1) + CO2 (r) [J 2CO (1), =+172,5 x/Ix
2H2 (r) + 02 (r) [J 2H20 (1), = -483,6 xJlx
N2 (r) +02 (r) [J 2NO (1), = 180 x/Ix
115. B kakuX M3 NpHUBEAEHHBIX HUXKE PEaKUUil M3MEHEHHUE JaBICHHS HE BBI30OBET CMELIECHHs PaBHOBECUS U MOYeMy?

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

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

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

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

116. Harmmcats BEIpaXKeHHSI KOHCTAHT PABHOBECHS CIIETYIOIINX OOPATUMBIX XUMHUYECKUX PEaKIIH:
4Fe (1) + 4H20 (r) [J Fe304 (1) + 4H2 (1)

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

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

117. VYka3aTh, KAKUMH H3MEHCHUSMH TEMIIEPaTyphl, JaBICHUS U KOHICHTPAIUH peardpyrouX BEIECTB MOXKHO JOOUTHCA
MaKCHMAaJIbHOTO BBIXOJ]a aMMHUAKa 110 PEAKIIUH:

N2 (r) + 3H2 () [J 2NH3 (1), =-92.4 xJIx.

118. Peaxuust mpoTekaeT MO ypaBHEHHIO:

2802 (r) + 02 (r) (1 2803 (1), = -284.2 kJlx.




M3MeHeHneM KakuxX MapaMeTpoB MOXKHO JOOUTHCS CMEICHUS! pAaBHOBECHS B CTOPOHY 00pa3zoBaHus okcuia cepsl (VI)?

119. Ha ocnoBannu npuxuuna Jle-lllarense onpenennte, B KaKOM HaIlpaBICHUHM CMECTHTCS PaBHOBECHE B CHCTEMax: a) IpH
TIOHIDKCHUH TEMITIepaTypsl; 0) IpH YBETHUCHUH JaBICHH:

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

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

120. Kakumn M3MEHEHHSIMU TEMIEpaTyphl U JABICHUS MOXKHO CMECTUTH PaBHOBECHE B CTOPOHY IPOIYKTOB PAa3I0KCHUS?

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

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

121. Yemy paBna maccoBas aossg NaCl B pactBope, comepskaiieM 3 MOJb XJI0pUa HATpusA B 2 KT pacTBopa?

122. Cwmemanu 50 r 30 %-Horo pactBopa HekoToporo BemecTBa U 140 r ero 45 %-Horo pacTBopa. Belunciante MaccoByro
JIOJTIO TIOJTyYeHHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pactBopa cepHol KucIOTHI (MI0THOCTH 1070 kr/M3) HEoOXOaUM IS MOTHOTO pacTBopeHus 20
T KajnpLus?

124. CKOJIBKO TPaMMOB PacTBOPEHHOIO BellecTBa coaep:kutca B 200 mi:

a) 0,5 M pactBopa HuTparta maraus Mg(NO3)2; 6) 0,1 u. pactBopa dochoproii kucnorer H3PO4; B) 0,02 M pacTBOpa rupokcuia
ammonust NH40OH?

125. B 1,5 1 0,125 n. pactBopa comepxkurcs 13,91 r pactBopenHoro BemecTBa. HaliTu ero SKBUBaJICHT-HYIO Maccy.

126. Cxonpro mummmmuTpoB 0,1 H. pactBopa H2S04 motpebyercst ms Bzaumoneiicteus ¢ 200 ma 0,5 H. pactBopa BaCl2?
UYemy paBHa Macca oOpa3zymomerocs ocaaka cynbhara 6apus BaSO4?

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

128. Beranennts MomapaocTh 10 %-Horo pactBopa HNO3 motHOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxuTes B
2 1 3TO0TO pacTBOpa’?

129. U3 400 r 40 %-Horo (o macce) pactBopa H2SO4 BrinapuBanuem yganunu 50 r Boasl. Uemy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactsope?

130. ITnotHOCTE 15 %-HOTO MO Macce pactBopa Na2SO3 pasHa 1105 xr/mM3. BeHHCINTS HOPMAIBHOCTB, MOJISIPHOCTS,
MOJISUTEHOCTB PacTBOpA.

131. Yemy paBHBI HOPMaJBHOCTh U MOJLIPHOCTE 16 %-Horo pactBopa HF miotHOCTRIO 1057 RKr/M3?

132. Cxonpko JuTpoB 24 %-Horo pactBopa KOH (mumotHOCTBIO 1218 KI/M3), HEOOXOAMMOTO TSI 3aTMB-KH IMEIOYHBIX
aKKyMyJISITOPOB, MOXHO IpurotoBuTh u3 10 1 48 %-noro pactsopa KOH (mnotHo-cThIO 1510 KI/M3).

133. CKOJIBKO MIJUTHIIMTPOB KOHIIGHTPHPOBAHHON CEPHOM KHCIOTHI IUIOTHOCTBIO 1840 kr/m3, comepika-meit 96 % H2SO04,

HY’KHO B3ATh JJIs1 TpuroToBieHus 3 i1 21 %-Horo pactBopa (IroTHOCTH0 1260 Kr/M3), HEOOXOIMMOTO JUTST 3aJTMBKU KUCJIOTHOTO
aKKyMyssaropa?

134. Kaxkoit 06wem 10 %-Hoit (110 Macce) cepHOit kucnotTel (moTHocTs 1070 kr/mM3) morpebyercs i HelfTpanu3anuu
pacTBopa, coaepxariero 32 r NaOH?

135. BBIYuCINTS MaccoByIO JONIO THApoKcuaa Hatpus B 9,28 H. pactBope NaOH (mmotHocTh 1310 Kr/M3).

136. Cxonpko MUITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (mnotHocTts 1840 xr/M3) motpeOyercs amis
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Yemy paBHBI HOPMAJIBHOCTB W MOJISIPHOCTE 35 %-HOro pactBopa opTtodocdopHoii kucnotsl H3PO4 (mmotHocTs 1216
kr/M3)? CKOJIBKO BOJIBI COIEPKUTCA B 1 1 3TOTO pacTBopa?

138. Ckonbko: a) rpaMMoB; 6) monert ximopuna xenesa (III) FeCl3 conepxurcs B 3 11 25 %-HOro pacTBo-pa ¢ INIOTHOCTBIO
1342 xr/m3?

139. B xakoit macce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3mepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI ONy4IHTh 10
%~-HBlii (110 Macce) pacTBOP CONSHOMN KUCIOTHI?

140. Kaxkoit 06vem Boabl Hamo npubauth K 100 M 20 %-Horo (o macce) pactBopa H2SO4 (tutotHocTh 1140 Kr/M3), 9TOOBI
NOJy4YUTh 5%-HblH pacTBOp?

141. Bbruucinuth 0CMOTHYECKOE JJaBIEHUE pacTBOpa, cogepxauiero B 1,4 11 63 r rmroko3sl C6H1206 mpu 0 °C.

142. Haiitu ocmoTudeckoe maBieHue pactBopa, coxepxkamero B 2 i 18,4 r munepuna C3H803, npu 27 °C.

143. IIpu 0 °C ocmoruueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 Ila. Cxonbko rpaMMoB caxapa
conepxkurcs B 1 1 pactBopa?

144. ITpu xakoil TemmepaType OCMOTHYECKOE JaBJICHUE PacTBoOpa, copepxkamiero 18,6 r anmmmaa COH5SNH2 B 3 1 pacTBopa,
nocturuer 2,84+105 Ia?

145. PaccunraTs MOJIEKYJISIPHYIO MacCy HE3JIEKTPOJIUTA, €CIIU B 5 JI pacTBOpa CONEPKUTCS 2,5 T HE3JNEKTPOJIUTa, a
ocMoTHYecKoe AasieHue 3roro pacteopa npu 20 °C pasro 0,32¢105 ITa.

146. Paccunrate ocMOTHYECKOE AaBJIEHUE pacTBOpa HEINEKTponuTa, cofepxauiero 1,52¢1023 monexyn ero B 0,5 1 pactBopa
npu: a) 0 °C; 6) 27 °C.

147. BeraucinTs naBneHue BojsHoro mapa Hax 10 %-uemM pactBopom kapbamuma CO(NH2)2 B Bome npu temneparype 100 ©
C

148. BBIYHCIUTE MOJIEKYJISIPHYO MAacCy TJIFOKO3bI, €CIIM JIaBJICHHE BOISHOTO mMapa Haj pacTBopoM 27 T ritoko3sl B 108 T BOzbI
npu 100 °C pasno 98775,3 Ila.

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

900 r BOJIBI AJIS TTOJTyUEHHS PacTBOpPa, AaBieHue Kotoporo Ha 33,3 Ila Huke gaB-neHus napa Boabl? BEIMUCIUTE MacCOBYIO J0JIIO
caxapa B 3TOM pacTBOpE.

150. JHasnenue napa npu 10 °C cocrasmser 1227,8 Ila. B kakoM KoIu4ecTBe BOJBI CIELYET PACTBOPUTH 16 I' METUIOBOIO
criupra CH3OH s momydeHust pacTBopa, AaBleHHe mapa kotoporo coctasigeT 1200 IMa mpu Toit sxe Temmneparype? Beraucnuts
MaccoByto noio CH30OH B aTom pacTBOpe.

151. JlaBnenue mapa pactBopa, conmepxamiero 155 v anmmuaa COHSNH2 B 201 T adupa npu HEKOTOPOil TeMIiepaType paBHO
42900 ITa. NaBnenue napa >¢upa npu 3toit Temneparype paBHo 86380 I1a. Pac-cunrats MoneKkyIspHYyI0 Maccy 3¢upa.

152. Cxonpko rpammoB HadTanuaa C10H8 pactBopeno B 2 kr GeH30:a, €cau 3TOT pacTBOp KpucTawmsyercs npu 3,45 °C?




Temnepartypa kpucTaumu3anuu yrctoro 6exsona 5,40 °C, a ero kpuockonuueckas koucranra K = 5,1 °C.

153. OnpenenuTh MOJEKYJISIPHYIO Maccy Kam(opbl, eciu pacTBop, coiepkariuid 0,552 v ee B 17 T adu-pa, KUITUT TPU
temriepatype Ha 0,461 °C BbIIe, 9eM 9uCTHIH dup. D0ymcKonnIeckas KoHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenrnukonst C2H4(OH)2 neobxonumo 100aBUTH K 5 71 BOABI, YTOOBI MONYIUTh aHTU-(PpH3, 3aMep3atomuit
npu -15 °C? Kpuockonmnueckast koHctanTa Bojbsl K = 1,86 °C.

155. BbIUnCINTG KPUOCKONUYECKYIO KOHCTAHTY BOJbL, 3Hast, 4To 11 %-Hblll BoaHbIM pacTBOp sTMiioBoro crnupra C2ZHSOH
Kpuctauzyercs npu -5 °C.

156. BeruncnuTs TeMneparypy KpUCTALIH3aLUK pacTBopa, comepskamero 20 r caxapa C12H22011 B 400 r BosI.
Kpunockonunueckast koncranta Boasl K = 1,86 °C.

157. PactBop, cocrosimuit u3 9,2 r oga u 100 r metunoBoro cnupra 3akunaer npu 65,0 °C, a uncteiii cnupt — nipu 64,7 °C.
O6ymnuockonmyeckas koHcTanTa cnupra E = 0,84 °C. I3 CKOTBKMX aTOMOB COCTOUT MOJIEKyJIa PACTBOPEHHOTO Homa?

158. ITpu xako# MpHONU3UTENBHO TemIepaType OyJeT KumeTh U KpucTamuu3oBaTbess 40 Y%-HbI pacTBOP ATUIIOBOTO CIUpPTA
C2H50H B Bone? D0ymummockonuieckas kKonctanrta Bozpl E = 0,52, a kprockonmueckas K = 1,86 °C.

159. KaxoBa temmneparypa KumeHus pacTBOpa HedJeKTposnuTa, coaepskamiero 3,01+1023 monekyn B JTUT-pe BOIbI?
D0yITHOCKOTTUYecKast KOHCTaHTa BOJAbI E=0,52°C.

160. Ha ckosibpKko TpasycoB MOBBICHTCS TeMIepaTypa KureHus Bojbl, eciid B 300 T Boabl pactBoputh 27 1 riroko3sl COH1206?
DO0YILTHOCKOTTNIeCKast KOHCTAHTa BOJIbBI E=0,52°C.

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

162. Haiitu crenenp auccounanyuy cepoBOJOPOIHON KHUCIOTH 1O mepBoi crymnenu B 0,1 M pactBope, ecinyu KOHCTaHTa
JIMCCOLIMALIMY JIJIsl 3TOM cTyneHu paBHa 1,1¢10-7.

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

164. Bo ckombko pa3 xoHumeHtpanust nonos H+ B 1 H. pactBope HNO3 (a = 82 %) Gonbmre, uem B 1 H. pactBope H2504 (o =
51 %)?

165. Ornpenenuts koHIeHTpanuo noHoB OH™ B 0,01 M pacrtBope ruapokcuna ammonust NH4OH, ecnu Knuce = 1,77 « 10-5.
166. KoncranTa aucconnanuu oprodocdopHoii kucaorst H3PO4 no nmepsoit crynenn pasHa 7,11+10-3. IIpeneOperas
JUCCOIMALUel 0 APYTUM CTYIEHSM, BBIYMCIUThH KOHLIEHTpaluio noHoB H+ B 0,5 M pacTBope KUCIIOTHI.

167. Crenenp aucconmanuu ykeycHor kuciaorst CH3COOH B 1 1., 0,1 H., 0,01 H. pacTBOopax cooTBeTcTBeHHO paBHa (0,42,

1,34, 4,25 %. Beraucauts Knuce CH3COOH aiis 3THX pacTBOPOB U JJOKa3aTh, YTO KOHCTAHTA AMCCOLMAIINH HE 3aBUCUT OT
KOHILIEHTpAllUK pacTBOpA.

168. Ocmotuueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBno 3,59+105 Ila. Beruucnuts M30TOHUYECKUH

K03 PHUIIEHT 3TOTO pacTBOpA.

169. Jasnenne BomsHOTO Mapa Hax pactBopoM 24,8 r KCl B 100 r H20 npu 100 °C pasHo 9,14+104 ITa. Beraucours
M30TOHMYECKUH K03 (DUITMEHT, eciu AaBJeHre BOISHOTO Napa npH 3Toi TeMnepatype pasHo 1,0133+105 Ila.

170. PactBop, coaepxkarmii 8 r NaOH B 1000 r H20, xunut nipu 100,184 °C. OnpenenuTh H30TOHHYESCKAN KOIPPHUIIUEHT.
D0yIuTHOCKOTTNIecKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, comepxammit 1,7 T xnopuna nuaka ZnCl2 B 250 r Boxsl, Kpuctamausyercs: npu Temnepa-type -0,23 °C.
OnpenenuTh KaxXymyocs crenenpb aucconuarmu ZnCl2 B aToMm pactBope. Kprockonuueckas koHctanTa Bojasl K = 1,86 °C.

172. Bonnusie pactBopbl kapbamuna CO(NH2)2 u xmopuna xansims CaCl2, comeprkaiine B OTMHAKOBBIX Maccax

pactBoputens coorBeTcTBeHHO 0,5 1 0,25 MOIb paCTBOPEHHOTO BEILECTBA, KUILAT IIPU OAHOU U TOM xke Temneparype. Haiitu
KaXyIytocs creneds gucconnanuu CaCl2 B 3ToM pacTBope.

173. BoraucinTh kaxyiyroces crenenb auccoranuua NaCl B 0,25 H. pacTtBope, eciu 3ToT pactBop nipu 18 °C nMmeer Takyro
K€ BEJIMYMHY OCMOTHYECKOro faBneHus, uro u 0,44 M pacteop rmoko3st COH1206.

174. PactBop, comepxamuit 0,265 r Na2CO3 B 100r Bogs!, kpuctamnusyercs mnpu temmeparype -0,13 °C. Brraucnurs
Kaxyuytocs crenedb nucconnannu Na2CO3 B atom pactBope. Kprockonuueckas konctanTa BoJisl K = 1,86 °C.

175. Omnpenenutb ocMotnueckoe Aasnenne 0,01 H. pacTBopa cynbdarta Maraust MgSO4 mpu 18 °C, ecnu kaxymiascs CTEICHb
JIUCCOLIMALINY 3TOTO 3JIEKTPOJIUTa paBHa 66 %.

176. Ocmornueckoe aasienue 0,125 M pactBopa KBr paBno 5,63¢105 Ila mpu 25 °C. BblUHCIUTD Ka-KYyLIYIOCS CTETIEHb
nucconuanuu KBr B 3TOM pacTBope.

177. BeramennTs kKaXxymryrocss cTeneHs auccormanm xmopuaa kamus KCl B pactBope, comepxaniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctamausyercs mnpu -2 °C. Kpuockonndeckas koH-ctanTa Boasl K = 1,86 °C.

178. JlaBnenue napa pactBopa, conepsxkamiero 31,5 r Hurpata kanbius Ca(NO3)2 B 500 r Bonsl paBHo 1903,5 ITa npu 17 °C.
JlaBiieHue nmapa BOJpI PH 3TOW TeMmepaType paBHo 1937 I1a. PaccunTarh ka-xytryrocs crenens auccoruanui Ca(NO3)2 B aTtom
pacTBope.

179. ITpu kakoil Temmneparype OyaeT KANETh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTeneHs ero aucconuanuu pasHa 73 %?
DO0YLTHOCKOTTUYECKast KOHCTAHTa BOIbI E=0,52°C.

180. Ormpenenuts nasnenue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlaBneHue mapa BOAbI IpU 3TOM
Temmepatype pasHo 12,334 xIla. Kaxymrascs crenens aucconuanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIpHbIC YPaBHEHUS peakuuii, KOTOpble BBIPAXKAIOTCS MOJIEKYISIPHO-UOHHBIMH YPaBHEHUSIMHU:

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

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

182. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJIEKYJIAPHO-MOHHbIE YPaBHEHHsI PEaKIHi, MPOTEKAIOMINUX MPH CMe-IIMBAHUU PACTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl3; NH4HCO3 u NH40OH; NaOH u HCI.

183. HanmcaTh B MOJIEKYJISIPHOM ¥ MOJIEKYJIIPHO-HOHHOM (OpMe YpaBHEHUsI PEaKIHid, MPUBOIAIINX K 00pa30BaHUIO OCAIKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncats B MoNeKyJIsipHOH M MOJIEKYJIIPHO-HOHHOHW (popMe ypaBHEHHS peakuuii, MPpUBOISIIMX K 00pa30BaHMIO Ta30B H

CJTa0BIX AIIEKTPOJIUTOB:
a) Na2CO3 + H2S04 — B) CaF2 + HCIl —




6) NH4CI + Ba(OH)2 — ) K2S + H2S04 —

185. HarmucaTh B MOJICKYJIIPHOM ¥ MOJICKYJIIPHO-HOHHOW (pOpMe YpaBHEHHs PEaKIUi HEHTpaTn3alliu:

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

6) HF + KOH — r) H2S + NaOH —

186. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuii, KOTOphbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPaBHEHUSIMHU:

a) Cu2++ S2 7 — CuS B) Ba2+ + SO42™ — BaSO4

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

187. CocTaBUTh MOJEKYJISIPHbIE YPaBHEHHS PEAKIHH, KOTOpPBIE BBIPAXKAIOTCA MOJICKYISPHO-UOHHBIMH YPaBHEHHAMU:

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

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

188. Cwmemransr pactBopsl: a) CuCl2 u Na2S04; 6) BaCl2 u K2S04; 8B) KNO3 u HCI; r) AgNO3 u KCI. B xakux ciydasx
peaxuuy mpoiayT npakTuyecku 10 koHua? CoCTaBUTh JUIS 9THX PEAKIMA MOJIEKYJISIPHBIE U MOJIEKYJISIPHO-MOHHbBIE YPaBHEHHUSI.

189. CocCTaBUTh MOJIEKYJISIPHBIE Y MOJIEKYJIIPHO-UOHHBIE YPaBHEHUs PEaKUH, IPOTEKAIOIIUX MPH CMEIIMBAHUU PAaCTBOPOB
FeSO4 u Na2S; CuCl2 n Ba(OH)2; KHCO3 u KOH; Ca(HCO3)2 u Ca(OH)2.

190. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKIUi, MPOTEKAIOIUX MPU CMEHIMBAaHUU PACTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 u NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJIEKYJIIPHBIE U MOJICKYJSIPHO-HOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3arp peakiuo pacTBOPOB.

192. CocTaBUTh MOJIEKYJIIpPHBIE M MOJICKYJIIPHO-UOHHBIE ypaBHEHHs peakiuii ruaponusa coineid CH3COONa, CuCl2, Fe2
(S04)3, NH4CN. Ykazarh peakiu pacTBOPOB.

193. CocCTaBUTh MOJIEKYIISIpHBIE ¥ MOJISKYJISIPHO-HOHHBIE YpaBHEHHsI peakiuid runponmsa coieir (NH4)2CO3, K2S, Na2SO03,
Na3PO4. Kakyto peaxiuio 00Hapy>KHBAIOT PACTBOPEI ATUX COTIEH?

194. Kakue u3 mepedyrciaeHHbIX HIXKE cojiel moasepratoTcs ruaponnsy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? [ns1 xax10# U3 THIPOIM3YIOIINXCS COJICH HAMCATh YPaBHEHHS PEaKIIiA THIPOJI3a B MOJICKYJIIPHOI U HOHHO-
MOJIEKyIIpHOH opme (110 I cTynenn) u yka3aTh peakiio BOJHOTO PacTBOpa KaXkKIOH CON.

195. Kakue u3 nepeurcieHHbIX HUXKe cojiel moasepratoTcs ruaponusy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Jlns kaxa0i U3 THAPOIU3YIOIINXCS COJIEH HAMMCaTh YpaBHEHUS PEaKIMi THIpOIn3a B MOJIEKYJISIPHON U
MOHHO-MOJIEKYJIIPHOH (opme (1o I cTyrmeHn) n yka3aTh peakinio BOJXHOTO PacTBOpa KaykKIOH COMH.

196. Kakyro peaxuuio cpensl oOHapyxkuBatoT pactBopbl coneit NHANO3, (NH4)2S, K2CO3, KCI1? OTtBer noaTBepanTh
PeaKIHAMH.

197. Kakyro peaknuio cpensl o0HapyxuBatoT pactBopbl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOJITBEPANUTH PEAKIUSMH.

198. Kakyio peaxuuio cpensl oOHapykuBatoT BogHble pacTBophl conelt (NH4)2CO3, NH4CI, NaCl, Na2CO3, FeCl2? Otet
000CHOBATH PEAKIHAMH.

199. Kakyro peaxnuio cpensl oOHapyxkuBatoT Boguble pactBopsl coneir NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBATH
peaKIUsIMH.

200. HarmucaTh B MOJICKYJIIPHOM M MOJICKYJIIPHO-HOHHOM (opme ypaBHeHus ruaponusa coneir NH4C1, (NH4)2S, (NH4)
3P04, K2S0O3. Yka3zarh peakiuuro cpeibl BOJHBIX PACTBOPOB ATHX COJICH.

201 - 214 CocTaBUTh JIEKTPOHHBIE YPAaBHEHUS U 3aKOHUYUTh YPAaBHEHHUs CIEAYIOIIUX PEaKIM:

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

H2S + H202 — H2S04 + H20

FeCl3 + SnCI2 — FeCI2 + SnCl4

202. HCIO3 — ClO2 + HC104 + H20

As + HNO3 + H20 — H3AsO3 + NO

HC1 + MnO2 — MnCI2 + C12 + H20

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

12 + C12 + H20 — HIO3 + HC1

204. KCl103 + HCl — CI2 + KC1 + H20

KMnO4 + K2S03 + H2SO4 — MnSO4 + K2S04 + H20
K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20
205. C12 + KOH — KC1 + KCIO3 + H20

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

PbS + H202 — PbS0O4 + H20

207. KCIO3 — KClO4 + KCl

KCIO3 — KCl+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

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

2009. FeSO4 + HNO3 + H2SO4 — Fe2(S04)3 + NO + H20
H2SO3 + C12 + H20 — H2S04 + HC1

P+ HNO3 + H20 — H3P0O4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCl1 + 02 + H20




MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2S0O4

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

Au + HNO3 + HCl — AuCI3 + NO + H20

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

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

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

HC103 — CIO2 + HCIO4 + H20

213. HCI1 + K2Cr207 — 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. 3aKOHYHUTh YpaBHEHMs pEaKklMid, YUUTHIBAs, YTO B KUCIIOM Cpele MapraHel] BOCCTaHaBIMBaeTcs 10 Mn2+, B
HelTpanpHOi 10 Mn4+, B men04Hoi 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2S0O3 + H20 —

KMnO4 + K2S03 + KOH —

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

K2Cr207 + FeSO4 + H2SO4 —

K2Cr207 + KNO2 + H2S04 —

K2Cr207 + KI + H2S0O4 —

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

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

219. Kaxue u3 npuBefeHHBIX HUKE HOHOB MOTYT IPOSBIISATH U OKUCIIUTEIBHBIE U BOCCTAHOBHUTEIbHBIC CBOMCcTBA: SO427,
S0327, S27, C1047, NO2~, NO3™.OTBeT npOoHLTIOCTPUPOBATh PEAKIHSIMHU.

220. Yka3aTh, Kakiue U3 MPUBEICHHBIX HIKE BEIIECTB SIBISIOTCS OKUCIHUTENSIMH, a Kakue BoccTaHoBUTemAsMU: KMnO4, Zn,
F2, HCI, HC104. OTBeT MOTHBHUPOBATD.

221. CoOCTaBUTh CXEMBI IBYX T'aJIbBAHWYECCKUX JJICMEHTOB, B OJTHOM M3 KOTOPBIX XKEJe30 CIY>KWIO Obl aHOJIOM, a B APYTOM —
katogoM. [IpuBecTH »NeKTpOHHBIE YpaBHEHHS PEAKIHiA, IPOTEKAIONINX P PabOTe IIIEMEHTOB.

222. CoCTaBUTh CXEeMBI JBYX raJbBAHUYECKUX DJEMEHTOB, B OJTHOM M3 KOTOPHIX IIMHK — OTPHULATENIBHBINA 3JIEKTPOA, B APYTOM
— IOJIOXKHUTENBHBIA. Hanmcate 31eKTpOHHbIC YpaBHEHHUS PEeaKnii, IPOTEKAIOIIUX PU paboTe AJICMEHTOB.

223. Paccunrats 3.11.C. ralbBaHUYECKOTO 3JIEMEHTA, COCTOSINEr0 U3 IUHKOBOTO 3JEeKTpoja, norpyxenHoro B 0,1 M pactBop
cynbdara IUHKA, ¥ BOZOPOAHOTO dIEKTPOAA, MOTPYKEHHOTO B JUCTUIIIMPOBAHHYIO BOLY.

224. KoHueHTpanmonHas raqpBaHUYecKas 1IeMb COCTAaBJIEHA MAarHUEBBIMHU AJIEKTPOJAMH, MOTPY>KEHHBIMUA B pactBop MgSO4

Pa3HOIl KOHIIEHTpAI1H:

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

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

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

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

3Hasl, 9TO PaCTBOPHI AeLUMOIIIpHBL. Kakie mporieccsl MpoTeKaroT Ha 3IEKTPOIaX MPH paboTe 3TOro eMeHTa?

226. Hcnonb3oBaB Tabu. 5 TIpuiioskeHHs, BBIYUCINUTD 3.]1.C. JJIEMEHTa, COCTABICHHOTO M3 HanboJiee U HaMMEHee aKTHBHOTO
METaJLIOB, TIorpyxeHHbIX B 0,1 M pacTBopsI nx cosielt. Kakue mporecchl MpOTeKAIOT Ha 3JICKTPOAaX PU paboTe ITOTO dieMeHTa?
227. D.]1.C. JIEMEHTA, COCTOSALIEr0 U3 MEIHOTO U IIMHKOBOTO 3JIEKTPOIOB, MOTrpyKeHHBIX B 1 M pacTBOpHI comneit 3Tux
9JIeMEeHTOB, paBHa 1,1 B. I3mMenuTcs nu 9Ta Benu4uHa, eciu ucrnonb3oBats 0,01 M pactBopsl? OTBET 000CHOBATD.

228. Paccuurtath 3.7.C. raTbBAHUYECKOTO 3JIEMEHTA, COCTOSNICTO M3 aJIOMHUHUEBON M CEpeOPSHON MIACTHHOK, MOTPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaI0B. Kakue mpoueccs NpOTEKat0T Ha MIEKTPoJax IeMeHTa?

229. PaccunTaTs moTeHIMAT HOPMAIBHOTO BOJOPOAHOTO 3JIEKTPOAa, MOTPYKEHHOTO B: a) TUCTUIUIMPOBAHHYIO BOLY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. PaccunTath 3.71.C. TaIbBAaHUYIECKOTO 3JIEMEHTA

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

Kaxue npornecchbl mpoTeKaroT Ha dIEKTPOAax JIEMEHTa BO BpeMsl ero paboTsl?

231. Yro Takoe xopposus MetauioB? Kakue Buzbl koppo3uu Bbl 3Haere? IlepeunciauTs OCHOBHBIE METOJbI 3AIUThHl METAIIJIOB
OT KOPPO3HH.

232. IMpuBecTH mpuUMepsl KATOJHOTO U aHOJHOTO TOKPHITHI kene3a. COCTaBUTH AIICKTPOHHBIC YPaBHEHUS MPOLECCOB,
MPOTEKAIOIINX MPU HapyLIEHUH LEJIOCTHOCTH MOKPBITHI B arpecCUBHOM cpefe.

233. CoCTaBHTh AJIEKTPOHHBIC YPAaBHEHHUS IIPOIIECCOB KOPPO3HUH XPOMHPOBAHHOTO JKele3a B KHCIOTHOH Cpelie, TMPOTEKAFOIIIX
TIpU HAPYLICHUH TTOKPBITHSL.

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

235. B kakux ciydasx HCIIONIB3YIOTCSI aHOMHBIE, a B KAKMX — KaTOIHBIC 3aIUTHBIC MOKPHITHA? [IpuBecTH mpumeps! n
COCTABUTD 3JICKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3UHU, MPOTEKAIOIIUX IIPH HAPYIICHUH KATOJHOTO M AHOJAHOTO MOKPBITHH.

236. AmnoMuHUH ckiienal c xene3oM. Kakoil u3 mMetamnoB OyJeT mogBepraThCsi KOPpO3uH, €Cid 3TH METaIbl MonaxyT B
KHCIOTHYIO cpery? COCTaBUTB 3JIEKTPOHHBIC YPABHEHHUS ITPOIIECCOB KOPPO3HH.

237. Kak mpoTekaet mpoliecc KOppo3un JaTyHH (CIIaBa MeIu C IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUThH dIIEKTPOHHBIE
ypaBHEHMS IpoLIecca KOPPO3HUH.




238. Kaxk npotekaer mporecc koppo3un OpoH3BI (CIIaBa MEAX U OJI0Ba) B arpeccuBHOM cpene? CocTa-BUTH AIEKTPOHHBIE
ypaBHEHHS 3TOrO Ipolecca.

239. CocTaBHTh AJIEKTPOHHBIE YPaBHEHUS IpoIiecca KOPPO3UH HHUKEIMPOBAHHOTO JKeje3a B KHCIOTHOW Cpesie B ciiydae
HapyIICHUS TTOKPBITHS.

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

241. BrIxoa mo TOKy npu MoJdy4YeHHH METaJTHYECKOTO KaJIbLMs TPH 3JIEKTPOJIM3E paciuiaBa xJjopuaa kaibius paseH 70 %.
CKOJBKO 3JIEKTpHUYECTBA HAJI0 IPOMYCTUTH Yepe3 AEKTPOIHUT, YTOOb! HoryunTh 400 T Kanbius?

242. CKOJIbKO QTFOMHHHS MOXKHO TOJIYYUTh NpHU 3JekTposin3e paciuiaBa Al203, eciau B Teuenue 0,5 yaca mpomyckaTth TOK
cunoit 10000 A mipu Beixoze 1o Toky 85 %? CocTaBUTh CXeMy AJIEKTPOIIH3a.

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

244. Kakue meransbl Helb3sl MOMYYUTh AIIEKTPOIM30M BOJIHBIX pacTBOpoB cojeit? Ilouemy? CoCTaBUTH CXEMY DIIEKTPOJIH3a
BOJTHOTO pacTBopa (propuaa kaneims CaF2 Ha yroiasHOM aHOJE.

245. Omnpenenuts 00beM BoAopoaa (YCIIOBHS HOPMAJbHBIE), BRIICTUBIIETOCS TIPU MPOMYCKAaHUU TOKa cuioi 10 A B TedeHue
30 MuHYT 4epe3 BoAHBIH pacTBop xnopuia kanust KCl. CoctaBUTh cxeMy JIEKTpOIN3a Ha INIATHHOBBIX 3IEKTPOIAX.

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

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

248. CocTaBUTh CXeMy JJIEeKTpoiu3a BogHoro pactsopa SnCl2 ¢ riaTHHOBBIM aHOOM. CKOJBKO 0JIOBA BBIAEIUTCS HAa KAaTOZE
B TO BpeMsi, Kak Ha aHojie oOpa3oBanock 44,8 11 xjopa, H3MEPEHHOTO IIPH HOPMAIIBHBIX yCIOBHAX?

249. Yepes pactBop NiCl2 B Teuenne 1,5 gacoB mpomyckanu Tok crroi 8 A. Ha ckoipko rpaMM yMEHBIIIIIACh Macca
HUKeeBoro aHoga? CocTaBUTh CXeMY JIIEKTPOIIH3a.

250. CranpHas neTanb oOmiel miomansio nosepxuoctd 0,08 M2 morpyskeHa B pacTBOP COJIM HUKEIS W MCIOJIb3YeTCs Kak

karoa. [TmotHocTs Hukens 8900 kr/m3. KakoBa TonmmHa 00pa30BaBIIETOCS HUKEIEBOTO MOKPBITHUS, €CIIM TOK CHuIon 3,15 A
IIPOILYCKAJCs B TeueHue 42 MUHYT?

251. Uepes pactBopsl AgNO3 u Cu(NO3)2 nponycTHIU paBHbIE KOJMUYECTBA dJIEKTpUUeCTBa. B mepBoMm ciydae Ha karone
BeIIEIMIOCH 12,32 1 cepedpa. CKOJIBKO TpaMMOB MEJIH BBIZCTIIIOCH Ha KaTojae U3 BTOporo pacTBopa? CoCTaBUTh CXEMbI
AIIEKTPOIIH3a ATUX PACTBOPOB C HHEPTHBIM aHOIIOM.

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

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

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

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

256. CocraBuTh cXeMy MeKTponuTrdeckoro nomydenus LiOH u3 kakoii-nmubo comu jutus. Kakoe konmdecTBo
aNeKTpUIecTBa HeoOoxoaumo Jurs monmydenust 1 kr LiOH npu Berxone no Toxy 80 %?

257. [pu snexrponuze Boauoro pactBopa CrClI3 tokom cuioii 4 A macca karona yBeanmumiaach Ha 16 T. CKOIBKO BpeMeHHU
poaoIDKacs mporece dekrponnsza? CocTaBUTh €ro CXeMy IpH YCIIOBHH UCIIOJIB30BaHUS HHEPTHOTO aHOAA.

258. BoaHblii pacTBop comepxuT cMech katnoHoB Cu2+, Fe2+, Zn2+. B kakoil moclieIoBaTeIbHOCTH OYIyT
BOCCTAHABIIUBAThLCS 3TH HOHBI MU 3JeKTposinie? B TeueHne kakoro BpeMeHHU Halo MPOIyCKaTh TOK cujion 2,5 A uepes pacTBop,
YTOOBI BBIIENUTH 10 | T YKa3aHHBIX METAJIOB?

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

260. [Tpu anexrponuse pacTBopa cynbhaTa MUHKA HA aHOJE 00pa30BaioCch 5,6 1 ra3a, N3MEPEHHOTO MPH HOPMAJBHBIX
ycnoBusax. CKONbKO HUHKA BRIJETUIIOCH 32 TO K€ BpeMs Ha katoje? COCTaBUTh CXEMY AJIEKTPOJIM3a Ha MJIATHHOBBIX AJIEKTPOoIaX.
261. Yt0 Takoe TUCIIEPCHBIC CHCTEMBI? B WeMm pasimyme MeXIy MOHO- M IOJUIUCIICPCHBIMHU, CBOOOI-HO-
CBSI3HOANCTIEPCHBIMH cucTeMaMi? K KakiM AHCIIepCHBIM CHCTEMaM OTHOCHUTCS ITo4Ba?

262. Uro Takoe ancopbuusa? Kak u3MeHHTCS afcOpOIMOHHAsA CIIOCOOHOCTD BEMIECTB IMPHU APOOICHUN KyOMYEeCKHX YacCTHI] C

JUTHHOU pebpa 5 MKM /10 yacTull ¢ AyuHo# pedpa 10-7 cm? OTBeT MOATBEPIUTH PacYeTOM CYyMMapHOM MOBEPXHOCTH 1 cMm3
BEII[ECTBA.

263. PactBop (30715) KOMUTOMAHON KaM(opsl B 1 cM3 comepxut 2¢108 rmobyn storo Bemectsa. [IpuHN-Mas quaMeTp riao0yiisl
paBHbIM 10-6 MM, TOJCUUTATH OOILYIO MOBEPXHOCTh AUCIIEPTUPOBAHHOIO BEIlecTBa B 1 J1 3014,

264. Yem paznugarorcs 306 U reib? BosmoskeH iam nepexop U3 301 B reib ¥ 00patHo? OTBET HOA-TBEPIUTH NPUMEpPaMHU.
265. Uro Takoe koutouabl? B yem mpuumMHa Koaryisiuu KOJUIOHUAOB?

266. Uro takoe mentuzanus koutonnos? Kak ruapoxcua sxenesa (III) MokHO mepeBecTH M3 Koaryisita B 30Jb M U3 3015 B
KOAryJsit?

267. Hanmcats GopMyiy KOJIOWIHON MHIIEIUIBI, 00pa3yromeics pH B3aUMOJICHCTBUN CHJIBHO Pa30aBICHHBIX PacTBOPOB
AgNO3 u KCI pu mvebomsmom m30sITke KCI. YKa3ats noHsl, 00pasyromnye JBOHHO MIEKTPUIECKUH CITOMH.

268. Hanwucats popMyny KommouaHON MHLENIBl, 0Opa3ylomleiicss pu B3auMOJIEHCTBUU CUIBHO pa30aBICHHBIX PacTBOPOB

AgNO3 u KCI npu HeGonbiom u30biTke AgNO3. Yka3aTh HOHBI, 00pa3yolue aacopOIMOHHYIO YacTh JBOHHOTO AJICKTPHUIECKOTO
CIIOA.

2609. Hamnucats hopMyity KOJUIOMIHOM MUIIEIIIBI, 0Opa3yromeiics IpH B3aNMOJCHCTBUU CIIIBHO pa30aBICHHBIX PACTBOPOB
Na2SiO3 u HCI npu Hebomabimom u3dbiTke Na2SiO3. YkazaTh HOHBI, 00pa3ylolue: a) MOTSHIIHATONPES IO CIIOM; 0)

JIBOMHOM 3JIEKTPUYECKHUIA CIIOH.

270. Hammcats $opmyiry KOJUTOMIHOM MHUIEIIIBI, 00pa3yomieiics IpH B3aNMOCHCTBUN CIUIBHO pa30aBIICHHBIX PacTBOPOB
Na2Si03 u HCI npu ne6onbmom uzdbiTke HCl. Ykazats nonsl, oopasyromue JudQy3Hyro 4acTh ABOHHOTO JIEKTPHUECKOTO CIIOSI.




271. Uro BsI 3HaeTe 0 xoarymupyromeM aeiictsun »nexrponutoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
Gosbliee BO3EHCTBHE Ha KOAryJIsiiuio Koyuton108? OTBET MOTUBHPOBATb.

272. UYro Takoe mopor koarymsnun? Kak oH Oyner m3mensarscsa B psaxy coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATE.
273. Kak M0xHO cTaOMIM3HpoBaTh AUCIEpCHBIE cucTeMbl? UTo Takoe crabmim3arop? Kakwe BuIs! crabmin3anuu
JUCHEPCHBIX cucTeM Brl 3HaeTe? UTo Takoe 3alUTHBIE KOJIIOMIB! U B UeM MEXaHU3M X AeHCTBUS?

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

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

276. Uro mpou3ouaeT Mpu CIMBaHUU KOJUTOMIHBIX pacTBOopoB AgCl (ctadbmnmmsarop — KCl) u Fe(OH)3 (crabummsarop —
FeCl3)? OtBet moaTBEepAUTH (POPMYITaMH KOJIOMIHBIX MUIIEI.

277. Uro mpou30iaeT Npu CIMBAaHUU KOJUIOMIHBIX pacTBopoB H2S103 (crabummsarop — Na2SiO3) u Fe(OH)3 (crabunuzaTop
— FeCl13)? OtBeT moaTBepAUTh GOPMYJIaMHU KOJUTOMIHBIX MHUIICILIT.

278. OT 4ero 3aBUCHT aacopOIHs Ta30B M MapoB HA ITOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapodmiIbHbIe U THAPO(OOHEIE
aacopOents? Ha3Bath BakHeHIIne afjcOpOSHTEI.

279. OT1inune pacTBOPOB OT JUCHEPCHBIX cucTeM. McTuHHBIE U KosutonaHble pacTBopbl. Moxer m NaCl oOpa3oBbIBaTh
WCTHUHHBIC M KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro Takoe copbumsa? Xemocopbrua? Hammcars ypaBHEHHS XeMOCOPOIIMOHHEIX nporieccoB noriomenus CO2 Bomoi u
OKCHJIOM KaJIbIIHs, a TAKoKe MOTVIOMIEHH aMMHUaKa BOJIOH.

281. VKakUTe, K KAKOMY BHAY IOJMMEPOB OTHOCHUTCS MOJM3THIEH MO MPOUCXOXKICHHUIO, XUMHYECKOH HpHpoze, Gopme

MaKpOMOJIEKYJI, 110 OTHOLIEHUIO K HarpeBaHuoo. Hanumure ypaBHeHNe NOIy4eHUS IOJIUATUICHA, YKAXKUTE MOHOMEDP U METOJ
HOTy4YeHHUS oauMepa. MoxKeT 11 HONU3TUIICH UMeTh aTakTudeckoe cTpoeHne? OTBeT MotuBHpyiite. Kak ucnoms3yercs
nonudITUIEH?

282. VYxaxknuTe, K KaKOMY BHIY ITOJFMEPOB OTHOCHTCS HOJUCTHPOI IO TMPOUCXOKACHHIIO, XUMUYECKOH Tpupoxe, hopme
MaKpOMOJIEKYJI, 110 OTHOLIECHUIO K HarpeBaHuioo. Hanumure ypaBHeHNe NOIY4YEeHUS IOJIUCTUPOIA, YKAXKATE MOHOMED U METOJ
nonyueHus nonuMepa. Kakoe ctpoeHue — crepeoperyisipHoe WM HeperyIspHoe — uMeeT nonuctupon? OTeer MotuBupyiite. Kak
UCTIOJIb3YETCs MOTUCTUPO?

283. YxkaxuTe, K KAKOMY BHIY ITOJIMMEPOB OTHOCHTCS MOJIMXJIIOPBHHMII IO TPOMCXOKACHHUIO, XMMUUECKOH Tpupone, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HamumuTe ypaBHeHNE MOTy4eHHs TOMUXIOPBUHIIA, YKAXKUTE MOHOMED U METO]
nonyudeHus noauMepa. K kakuM nonumepam — aTaKTHUECKUM UITH H30TAKTUUECKUM — OTHOCHUTCS 3TOT nonumep? OTBeT
MotuBupyiite. Kak ucrnonp3yercst NoiuxiaopBUHMI?

284. VkaxxuTe, K KAKOMY BUAY [IOJUMEPOB OTHOCUTCS MOIMMETHIIAKPUWIAT II0 IPOUCXOKACHUIO, XU-MUYECKOH MIPUPOAE,
(hopMe MakpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio. Hamummre ypaBHeHHE MOTyYeHUs TOTMMETUIAKpUIIATa, yKaKUTE MOHOMEP
U METOJ MoTy4yeHus noiaumepa. Kakoe cTpoeHne — cTepeoperyspHoe UM HEPETYIIIPHOE — UMEET 3TOT noaumep? OTBeT
MotuBupyiire. Kak ucnonssyercs nonuMeTuIaKpuiaT?

285. VYkaxure, K KAKOMY BHIY IOIUMEPOB OTHOCHTCS MOTHAKPHIOHUTPUII MO MPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLIECHMIO K HarpeBaHuIo. Hanummre ypaBHEeHNE MOIyYeHUs NOJMAKPHIOHUTPHIIA, YKAXKHTE MOHOMED
M METOJI TIOJTy4eHus moiuMepa. K kakuM mommMepam — KapOOIIEITHEIM FUTH TeTePOISITHBIM — OTHOCHTCSI OHAKPHIOHHTPHIT?
OtBet MoTuBHpy#Te. Kak ucnonap3yercs NoluakpuIOHUTpun?

286. VYKakuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS OyTaJHUEHOBBIN KayyyK IO MPOUCXOXKIECHHUIO, XUMUYECKOH MPHUPOJE,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHno. Hanuimmnre ypaBHeHHE MOTydeHUsI OyTalEHOBOTO KaydyKa, YKa)KUTE
MOHOMEp M METOJI MOIydeHHs rmoaumMepa. VimeeT u 3ToT momumMep Imc- 1 Tpanc-¢popMer? Oteet MoTHBHpYHTE. Kak rcmonb3yercst
OyTamueHOBBI Kaydyk?

287. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS OyTaaUeH-CTUPOIBHBIA KaydyK MO MPOUCXOKACHHUIO, XUMUYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHMI0. HanmmmTe ypaBHeHNE MTOTy4eHHs OyTaAneH-CTHPOIHHOTO
KaydyKa, yKa)KUT€ MOHOMEPBI M METOJ TOJTydeHus moauMepa. K kakuM mommMepam — aTaKTHIeCKUM HITH M30TAKTHIESCKIM —
oTHOcHUTCS 3TOT nosumep? OTBeT MoTHBUpYHTE. Kak ncnonb3yercs OyTaaueH-CTUPOIbHBIN KaydyK?

288. VKakuTe, K KAKOMY BHAY HOJMMEPOB OTHOCHUTCS OyTaJNECH-HUTPUWIBHBINA KaydyK II0 HPOHCXOXKICHHIO, XUMUYECKOH
npupose, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHo. HanmmmTe ypaBHEHNE MTOIy4eHHUS OyTaaneH-HUTPIIIEHOTO
KaydyKa, yKa)KUTE MOHOMEPBL U METO/ I10JIy4eHHs noauMepa. Kakoe crpoeHue — crepeoperyiipHOe WK HEPETYIISIPHOE — UMEET
stot noaumep? OtBer MoTHBHpYIiiTe. Kak ncromnb3yercs OyTaaueH-HUTPUIBHBIA KaydyK?

2809. VYxaknuTe, K KaKOMy BHIY ITOJMMEPOB OTHOCHTCS (PeHOI(POPMAIIBACTHIHAS CMOJIA IO TPOUCXOKACHHIIO, XHMHUYIECKOH
npupose, hopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHH0. Hanmmure ypaBHeHNE MTOIy4eHHS (heHOI(DOPMaTbACTHIHON
CMOJIBL, YKaXKUTE MOHOMEPHI U METOJ] oTy4eHHs nonumepa. K kakum nonumepam — kKapOOIETTHBIM UIIH TeTEPOLETHBIM —
otHocutcs 310t noimumep? OtBeT MoTuBHpY#TE. Kak ucnonesyercs penondopmansaeruanas cMomna?

290. YkaxuTe, K KAKOMY BHIY ITOJMMEPOB OTHOCHTCS MOJIHMITHICHTEpePTANIAT M0 IMPOUCXOKACHHIIO, XUMUIECKOH TIPHPOJE,
(hopMe MaKpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHuio. Hamummire ypaBHeHHE TOTyYeHUS HONUITUNEHTepedTaNaTa, YKaKITEe
MOHOMEpBI U METO]] MoTy4eHHs nonumepa. imeer i 3ToT nonumep 1uc- U Tpanc-popmsl? OTBeT MoTHBUpYHTE. Kak
UCIIONB3YeTCs MoNUITHIeHTepedTanaT?

291. YxkaxuTe, K KAKOMY BHIY IOJIMMEPOB OTHOCHUTCS HEHJIOH MO NMPOMCXOXKACHHUIO, XMMUUECKOH mpupone, hopme
MAaKpOMOJIEKYJI, 10 OTHOILIECHHUIO K HarpeBaHUt0. HamumuTe ypaBHeHUE MOTy4eHUs HEIIIOHA, YKaKUTE MOHOMED U METOJ
nosrydeHus noiaumepa. K kakum nonuMepam — KapOOLIEITHBIM WIIM F€TEPOLEITHBIM — OTHOCHTCS 3TOT nosumMep? OTser
Motusupyiire. Kak ucnonbssyercss Heinon?

292. VYkaxure, K KAKOMY BHIY IOJHUMEPOB OTHOCHTCS MOTUTETPA(TOPITUIECH IO IMPOUCXOKACHHIO, XUMUYECKOH MPHPOJE,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLIEHHIO K HarpeBaHuIo. Hanummre ypaBHeHNE MOIyYCHUS HOJIUTETPAdTOPITHICHA, YKAKHUTE
MOHOMEp U METOJ NOTy4eHUs nouumepa. MoXeT JI1 3TOT OJMMEP UMETh aTakTuueckoe crpoeHue? OtBeT MoTuBUpYiiTe. Kak
HCTIONB3YeTCS TOUTETPaGTOPITIIICH?

293. VkaxuTe, K KAKOMY BHIY MOJIMMEPOB OTHOCHUTCS HMOJMMETHIMETaKpHUIAT MO MPOUCXOKICHUIO, XUMUUYECKON MpUpoOJeE,




(hopMe MaKpOMOJIEKyJ, TI0 OTHOIICHHIO K HarpeBaHu0. Hamummire ypaBHeHHE MOMyYeHUs TONUMETHIMETaKpHUIIaTa, yKaKUTe
MOHOMEp U METOJ MoTy4eHus noauMepa. K kakiuM nonumepam — aTaKTHUECKUM HITH U30TAKTHUECKHUM — OTHOCHUTCS 3TOT MonuMep?
OtBet MoTuBHpy#Te. Kak ncrnonp3yercs: NoJIMMeTHIMETaKpuIaT?

294. VYxkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOJIMBHHMIAIETAT MO MPOHCXOXKICHNIO, XUMHIUECKOH Mpupoje, dpopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHHIo. HamummuTe ypaBHEHUE MO-TyYeHUs TOTUBUHMIAIETATa, YKaKUTE MOHOMED U

METO]] oIy4eHus nonumepa. Kaxkoe crpoeHne — crepeoperyisipHoe WK HEPETyIsIpHOE — UMEET 3TOT nonumep? OTBeT
MotuBupyire. Kak ucnonbssyercs nonuBuHUIANETAT?

295. Yxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS KallpoH II0 MPOUCXOXKICHUIO, XUMUYECKOH mpupoze, Gopme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHHI0. KakuMu MeTogaMu MOXKHO HONTYy4YUTh KanpoH? HanumuTe ypaBHEHUs MOTy4eHHs
3TOTO TIOJIMMEpa, YKKUTE MOHOMEPHI. K KakuM mosmMepam — KapOOIeHBIM FITH TeTePOICTTHRIM — OTHOCHTCS KarpoH?

296. YkaxuTe, K KAKOMY BHIY IOJIMMEPOB OTHOCHUTCS PE3HMHA MO MPOHCXOXKACHHUIO, XUMUUECKOH MpH-poae, Gopme
MAaKpOMOJIEKYJI, IO OTHOILICHUIO K HarPEBAaHUIO. Y KAXXHUTE MOHOMED U METOJ MOTy4eHHUs pe3uHbl. UeM pe3rHa oTaudaeTcs oT
300HuTa? Kak NCronb3yoTcs pe3uHa u 300HUT?

297. Kaxue pazHoBuAHOCTH monuu3orpeHa cymecTByoT? K kakum BUAaM MOJMMEPOB OHM OTHOCSITCS IO MPOMCXOXKACHHUIO,
(hopme MaKpOMOJIEKyJ, TI0 OTHOLIEHHIO K HarpeBaHuio? Hamummre ypaBHEHHs CHHTE3a 3TUX Pa3HOBUIHOCTEH IOJIMH30IIPEHA,
yKaxXuTe MoHOMepbl. Kak ucrosnb3yercs MoIuu30npen?

298. Uro Takoe nonvamuanble cMoibl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJIMMEPOB OHHU OTHOCSITCS IO TIPOUCXOXKACHHUIO, XUMUUECKOH TIPUpoe, (hopMe MaKpOMOJIEKYJI, TI0 OTHOLIEHHUIO K HaTPEeBaHUIO.
HanumuTe ypaBHEHUS MOTy4eHHs TOJHAMUAHBIX CMOJ, YKOKHUTE MOHOMEpBI. Kak HCHONB3yIOTCS MOMHaMUIHBIE CMOIIBI?

299. Kakue Bunbl kaydyka cymecTBytoT? K kakoMy BHIy MOIMMEPOB OHH OTHOCSTCS IO MPOUCXOXKACHHUIO, XUMUYECKOH
npupoze, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHWio? Hanmmmre ypaBHEeHNS CHHTE3a pa3HbIX BUIOB KaydyKa, YKaOKHTE
MoHOMepHI. Kak HCTIONB3YIOTCS 3TH MOIHMEPHI?

300. INepeuncaure kapOOLENHbIE MONUMEPDI, OITYyYEHHBIE METOJIOM MOJMMEPU3ALINY, HE COAEPIKAIINE B OCHOBHOM Iemu
KpaTHbIX cBsi3ei. HanumuTe ypaBHEHHS UX NOJIy4eHUs, YKOXKUTE MOHOMEpHI. Kakue U3 3THX MOJMMeEpPOB MOTYT UMETh
aTakTuyeckoe ctpoeHre? OTBET MOTUBUPYHTE.

301. Uro takoe pH-ungukaropsl? Kakue nnaukatops! Bel 3Haete? IIpucyTcTBHE KakuX HOHOB B PacTBOPE MOXHO
0OHAPYXKUTP TP TOMOIIY HHANKaTOopoB? [IpuBecTH mpUMeEpEI.
302. B msath ipoOupok, comepkaimux pacTBopbl ximopunos Hatpust, mean (1), Oapus, amomunns u xenesa (I1I), nobasmmm

pactBop KOH. Yka3ars B Kakix UMEHHO IPOOUPKAX HAXOIATCSA PACTBOPHI ITHX COJIEH, eciu B 1-if mpoOupke BBIMAT 0CamgoK 6enoro
1[BETA, B 4-i — CUHETO, B 5-if — Oyporo 1BeTa, a Bo 2-ii u 3-if ocajika He 00pa3oBaock. [Ipy MOMOIIU KAKOTO peareHTa MOKHO
OIIPEIEIUTh COCTAB COACPKUMOTO 2-i U 3-1 ipoOupok? OTBET NOATBEPANTH YPABHEHUSAMHE PEAKIUA B MOJICKYJIIPHOI W HOHHO-
MOJIEKYIISIpHOH (opme.

303. B naTe npoOupok, copepKalux pacTBOPHI XJIOPHIOB Kajdus, aMMOHUS, MarHus, xene3a (II) u xanpuus, no6aBuim
pactBop NaOH. Yka3arh B KaknuX HMEHHO IIPOOUPKaX HAXOJSTCSI JaHHBIE COJIH, €CIHU B 1-1 MPOOHMpPKE BBINIAI OCAJOK 3€JICHOBATOTO
I[BeTa, BO 2-if U 4-if — Gernoro 1BeTa, mpuaeM Bo 2-if OH pacTBOPHIICS IIPH pa30aBIeHUH BOJOH, a B 3-if U 5-if mpoOupkax ocasika He
obpazoBanock. Kak MOXHO ONpeenTs COCTaB PacTBOPOB B 3-if u 5-1 mpobupkax? OTBET MOATBEPAUTH YPaBHEHHSIMH PEaKIUil B
MOJICKYJISIDHOH U HOHHO-MOJICKYJIAPHOH (hopMe.

304. VYkazaTh Ba XUMHYECKAX PEaKTHBa, IPH MOMOIIN KOTOPBIX MOXKHO PA3IMYHUTh PACTBOPHI XJIOPHUIOB MArHUS, KaJIbIUI H
6apus. Hammcats B MOJEKYIApHON M HOHHO-MOJIEKYJIAPHON (hopMe YpaBHEHHS PEaKIHi, TPOTEKAIOIINX MEXKy 3TUMU PEaKTHBAMH
U KaKIOU U3 COJICH.

305. ITpy moMomy KakuxX XUMHYECKHX PEAKTHBOB MOXKHO Pa3JIMUHUTh CICAYIOLIME COCIMHCHUsI HATPHs: KapOOHAT, XJIOpH,
cynbdat, pocdar u THIPOKCHT HATpHsL. HamrcaTs ypaBHEHNS peaknii B MOJNEKYJIIPHOH ¥ HOHHO-MOJIEKYISIPHOH (opMe.
306. ITpu moMoIM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OMPEAENIUTh, B KAKON M3 ISATH IMPOOHPOK HAXOIATCSA PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hamucats ypaBHEHHsI PEaKIHii B MOJIEKYJIAPHOW U HOHHO-MOJIEKYJIIPHOH (opMe U yKa3aTh
I[BET OCAJIKOB.

307. Hammcars xumudeckue (GopMyInbl BemecTB, HAXOMAIMUXCA B 3-X KoiOax, ecid: 1) pacTBOPHI OKPAIIMBAIOT ILTaMs
TOPEJIKU B (PHOJIETOBBIN IBET; 2) NpH npuiuBaHuu pactBopa AgNO3 B oOpasuax u3 1-i u 3-i Konb BbIIaT TBOPOKUCTHIN 0CagOK
Oeroro 1Beta, a B 00pasiie u3 2-i KoJIObI — KeNToro 1Bera; 3) npu godasnernn H2SO4 B obpasiie u3 3-i KOJIOBI POU3OIILIO
OypHOe BEIZIeNICHHe Ta3000pa3HOTO BEIIEeCTBA, KOTOpPOe BeI3Bao moMmyTHeHHe pactBopa Ca(OH)2. OTBeT NOoATBEpANTS
YpaBHEHHSAMH COOTBETCTBYIOIIUX PEaKUUil B MOJICKYJIIPHON U HOHHO-MOJIEKYJIIPHOH (opme.

308. [Tpu momoIM KakuX KayeCTBEHHBIX PEAKIMil MOXKHO pa3inuuTh 2 MUHepaibHbIX ynoopeHus (NH4)2SO4 u KCI1? Orser
TOATBEPANTH YPABHEHUSIMH COOTBETCTBYIOIINX PEAKIMH B MOJICKYISIPHOH W HOHHO-MOJICKYJIIpHOH (popMe, yKa3aTh I[BET OCAIKOB.
309. Hammcars xumudeckue (GopMyIbl BeUIeCTB, HAXOMAIMIUXCA B 3-X Kojbax, eciad: 1) pacTBOp OKpaIIMBAaeT ILIaMs TOPEIKH B

(uoneroBslit uBeT (0Opa3ibl U3 kono 1-i u 2-if) u sxenToiii (0Opaszer u3 3-if KoyObl); 2) mpu NpwinBaHUK pacTBopa AgNO3 B
o0pa3iie 3 koytobl No2 BhINai TBOPOKHUCTBIA 0CaJ0K Oesoro 1Bera; 3) nmpu A06aBnenun pactBopa BaCl2 B o6pasnax u3 1-i u 3-i
KOJIO BEIMaaet Oenblit ocanok; 4) mpu nodasmennn H2SO4 u3menennit He mpoucxoaut. OTBET MOATBEPANTE YPAaBHEHISIMHI
COOTBETCTBYIOIIUX PEeaKUUil B MOJICKYJISIPHON M HOHHO-MOJICKYJIIPHOH (opme.

310. Kax npu nmomMoiny BoJbI U a30THOW KHCIIOTHI PACIO3HATH YETHIPE MOPOIIKA — COMy, Mel, cyibdaTt Hatpus u rurc? OTBeT
MOATBEPANTH YPABHEHUSAMH PEAKIUH B MOJICKYJIIPHOI U HOHHO-MOJIEKYIISIpHOH (hopme.
311. B ueThIpex makeTax COAEPXKATCS CISTYIONINE BEIIECTBA: CyIb(aT amOMUHNS, HUTPAT OapHs, XIOPUI aMMOHUS, CYJIbGHUT

Hatpusl. Vcrnomb3ys pacTBOp rMAPOKCHA KaIUs U OTKPBITHIN UM CyJIb(AT AIOMUHNS, OOHAPYKUTh BCE OCTAIbHbIE BEIIECTRA.

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

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO paznuuuts: a) cynboatsl xenesa (II) u (III); 6) HUTpaT M HUTPHUT
kanua? OTBEeT HOATBEPAUTH YPABHEHUSIMH BO3ZMOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

313. Kax npu nomomu auxpomara kamust K2Cr207 mMoxHO paznuuuth: a) cynbdarsl xene3a (II) u (II1); 6) HuTpaT u HUTpUT
kaimsa? OTBET MOATBEPANTE YPABHEHUSIMH BOSMOXHBIX OKHCIHTEIFHO-BOCCTAHOBUTEIEHBIX PEAKIIHIA.

314. B Tpex OaHkax 03 STHKETOK HAXOMATCS CIETYIOIIME BEIecTBa: Cynb(aTr HaTpus, Cyab(uT HaTpus, CynbUa HATPHUSL.
Kak, nmest B cBoeM pacnopspKeHUH JHIIL OMH peakTuB (Kakoil?), y3HaThb, TA€ Kakas coib HaxoAauTcs? Hamucats ypaBHEHUs!




peaKuu MEXIy PEeaKTHBOM H KaXI0H U3 cojelf B MONEKYIAPHOH i HOHHO-MOJEKYIIPHOH opme.

315. Kax npu nmomomy ruipokcua HaTpusl, HUTpaTa cepebpa U xyiopuaa Oapus ONpenenuThb, kKakoe U3 yaoOpeHuii — cyibgar
AMMOHUS, HUTPAT HATPHS, XJIOPUI aMMOHHS — PEICTABIACT CO0O0I nccieayeMblil oopasen ynoopenus? OTBET HOSCHUTD
YpaBHEHHSAMH peakuuii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00PAa30BABIINXCS OCAIKOB.

316. Kak nmpu momoum ruipokcuia HaTpusi, HUTpaTa cepebpa U KapOOHaTa HATPHUsS ONpPENEeTUTh, Kakoe U3 YAOOpeHUH —
HUTpAT KaIblust, GpochaT aMMOHUSI, XJIOPHU]] KaJIus — IIPECTaBISIET OO0 uccaenyemMblii oopasen ynoopenns? OTBET MOsSCHUTh
YpaBHEHUAMH pPeakuunii B MOJICKYJIIPHOH M HOHHO-MOJICKYJISIPHOH (popMe ¢ yKazaHHeM I[BeTa 00Pa30BaABIINXCS OCAIKOB.

317. Kak npu momomy ruipokcuaa HaTpus, HUTpaTa cepedpa U CONSTHOM KHUCIOTHI ONpeaelHTh, Kakoe U3 yJOOpeHui —
HHUTpaT aMMOHUsI, KapOoHaT Kanust, pocdar Kamus — npeacTaBisier codoii oopasen ynodpenus? OTBET MOSICHUTh yPaBHEHUAMH
peaxiuii B MOJIEKYIAPHOI U HOHHO-MOJIEKYIISIPHOH (hopMe C yka3aHHEM IBETa 00pa30BaBIINXCS OCAIKOB.

318. ITpu moMommy KakuX KadeCTBEHHBIX PEaKIMI MOXKHO IMOATBEPIUTH cocTaB Tpex BemecTs: (NH4)2S04, KCl, Na2S?
Hammcates ypaBHEHHs COOTBETCTBYIOLIMX PEAKIMIA B MOJIEKYJISIPHON M HOHHO-MOJIEKYJISIpHOH (hopme.
319. HasBaTb HauboJiee BaXKHBIE COJIH JKEIIE3a M yKa3aTh MX HpaKTH4ecKoe 3HadeHue. [Ipy moMomm Kakux peakiuil MOXKHO

00HapyXuTh TprcyTcTBHE HOHOB kene3a (II) n (III) B pactBope? OTBET MOA-TBEPANTE YPaBHEHUSAMH PEAKINI B MOJICKYJIIPHOH 1
HMOHHO-MOJIEKYIAPHOH opMme.

320. IIpu oMol KaKMX KAa4eCTBEHHBIX PEaKIMi MOXKHO MOATBEPAUTHh cocTaB Tpex BemiecTB: K3PO4, Na2CO3, BaCI2?
Harmcats ypaBHEHHS COOTBETCTBYIOIIUX PEAKIIMA B MOJICKYJSIPHOM M HOHHO-MOJIEKYJIIpHOIT hopme.

HanmenoBanwne 1a60paTOpHBIX paboT

CKOpOCTh XUMHUYECKIX PEAKIUA U XHMHIECKOE PABHOBECHE
Peakiiu B pacTBOpax 3JIEKTPOIUTOB

Peakiin OKHCICHHS-BOCCTAHOBICHUS

Bompocs! 1yt npoBeieHus TPOMEXYTOUHOI arTecTanyu B popme sk3amena (MK):

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

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

3. Ilepuonuueckuii 3akoH U nepuoauueckas cucrema JI.J1. Menaeneepa. Ilepuoasl, Ipynmsl ¥ NOA-TPYMNIIbL NEPUOIUIECKON
cucteMbl. CBsI3b CTPOEHHUS aTOMA C TTOJIOKEHUEM 2JIEMEHTOB B IEPUOANIECKOM cHCTEME.

4. Crpoenue atoma. [locrynater bopa.

5. KBanToBbIe uncna, nx GU3NIECKUl CMBICI.

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

7. CemeliicTBa s-, p-, d- u f- 3JIeMCHTOB B MEPUOANYECKOH CUCTEME 3JICMEHTOB. DIICKTPOHHBIC (OPMYIIBI AJICMEHTOB.
8. 3aBUCHMOCTH CBOICTB aTOMOB OT CTPOSHHMS MX 3JICKTPOHHBIX 000J0YEK. DHEPTHsl HOHU3AINH U CPOJICTBO aTOMa K
JJIEKTPOHY.

9. THIB XUMHYECKON CBS3H, HX OCOOCHHOCTH.

10. Xumuueckasi CBs3b U €€ OCHOBHBIE XapaKTE€PHUCTHKU.

11. KoBaneHTHas xuMudeckas: CBsA3b, €€ Pa3sHOBUIHOCTH. MeToN BaJlEHTHBIX CBA3EH.

12. Crioco051 00pa30BaHusI KOBAJICHTHON XMMHUYECKON CBS3H.

13. ['uGpuauzanys aTOMHBIX AJICKTPOHHBIX OpOUTaNell u e€ BUJBIL.

14. [TonsspHOCTP XUMUYECKOH CBSI3U. DIIEKTPUYECKMH MOMEHT IO MOJIEKYJIbI.

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

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

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

18. BHyTpeHHss SHEeprus W SHTANBNHA. DHepreTHdeckue dPPEeKThl XUMHUSCKIX MPOIECCOB.

19. Maxkpo- U MUKPOCOCTOSIHHE BellecTBa. BeposATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHSL.

20. HarmpaBiieHHOCTh CaMONPOU3BOJILHOTO MPOTEKAHUSI XUMUYECKUX peakiuii. DHeprust [nb06ca.

21. Xumuyeckas KMHEeTHKa. CKOPOCTh XUMHUYECKHX PEaKIMii B TOMOT€HHOH M reTepOreHHON CHCTEME.

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

23. BiusiHue xaranuzaTopa Ha CKOPOCTb XMUMHYECKOH peakuuu. MexaHu3M JeHCTBUS KaTaau3aTopa.

24. OO0paruMble 1 HEOOpAaTHMBIE XUMHYIECKHE PEAKIUH. XUMHUIESCKOS PaBHOBECHE.

25. Cwmemenue xumuueckoro paBHoBecus. [lpunnun Jle-IlaTense.

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

27. AHOMaJsbHbIE CBOWCTBA BOJBI, UX MPUYMUHA U POJIb B IPUPOAE.

28. Pactopsl. 'mapataas teopus [[.J1. Mernneneesa. TermoBeie 3¢h(eKTs pacTBOpEHUS.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUIAKOCTSX.

30. PacTBOpuMOCTh Ta30B B KHIKOCTSIX.

31. KoHueHnTpanust pactBopoB, €€ BUJIBI.

32. OcmMoc, oOcMOTHYECKOE JTaBJIeHUE pacTBOpOB. 3akoH BauT — ['odda mis pacTBOPOB HEINEKTPOIUTOB U ICKTPOIUTOB.
33. INoHmkeHne DaBIeHHs HACBHIIIEHHOTO Iapa pacTBOPHUTENS HAJ pacTBOpPOM. 3akoH Payms I pacTBOpOB HEINEKTPOIUTOB
1 DJIEKTPOJIUTOB.

34. IoBblIeHNE TEMIEpaTyphl KUIIEHUsT pacTBOPOB. 3akoH Payiist 1ist pacTBOPOB HERJIEKTPOIUTOB U AIIEKTPOIHUTOB.
35. IloHnxeHue TemmepaTrypbl KpUCTAJUIN3alUKM PacTBOpa. 3akoH Payis 11t pacTBOpPOB HERNIEKTPO-JIIUTOB U DIIEKTPOIUTOB.

36. Teopust >MEKTPONUTHUECKON TUCCOIMALIUH.




37. IMpumennmocts 3akoHOB BanT — T'odda u Payns x pacTBopam 3/I€KTPOITUTOB.

38. CnaOble 2JEKTPOIUTHI, WX AUCCOLMAIMs. 3aKkoH pa3bamieHuss OcTBaIbaa.

39. CUIIbHBIC AJIEKTPOJIHTHI, UX AUCCOIUAINS. AKTUBHOCTH MOHOB.

40. Peakui mOHHOTO OOMEHa B pacTBOPAX AJIEKTPOIHUTOB. Y CIOBHS HEOOPATHMOCTH PEaKIIHH.

41. DNEeKTPONUTHYECKasE AUCCOUUANUs BoAbl. HelHTpaibHble, KUCIBIE U IIEJIOYHBIE PACTBOPHI.

42. Bonoponnsriii nokazarens. [lkana pH, meroas! onpenenenust pH.

43. I'uaponus, ero KoNMM4eCTBEHHBIE XapaKTePUCTHKU. 3aBUCHUMOCTH THAPOJH3a OT KOHIEHTPAIUU W TeMIepaTyphbl pacTBopa.
44. I'unponus conei u ero BUABI (Ha IpUMepe YPaBHEHUH THIPOIN3a COOTBETCTBYIOIIUX COJICH).

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

46. JlucriepcHbIe CHCTEMBI, X KIACCH(DHUKAIMS IO CTENeHH AUCTIEPCHOCTH. CBOOOTHO- M CBSI3HOJIUCIICPCHBIC CHCTEMBI.
47. YCcTOHYMBOCTh AUCHEPCHBIX cHCTeM. DaKTOPhI CTAOMIM3aUH AUCTIEPCHBIX CHCTEM.

48. Cop0Ouust u e€ BUIBL.

49. Komounnsie pactBopsl. CTpoeHUE KOJIOUTHOM MUIIEIUIBI.

50. Koarynmsamus KOJUTOMIHEIX pacTBOPOB M (haKTOPHI, € BHI3BIBAIOIIHUE.

51. Tunel OKMCIUTENEHO-BOCCTAHOBUTENBHBIX PEaKIUil.

52. Peaxiimu oxucnenus. Bakneiimne BocCTaHOBUTEIIH.

53. Peaxinu BoccranoBnenus. Baxueiimue oxucnuremny.

54. OKuCIUTEIHHO-BOCCTAHOBUTENbHAS TBOMCTBEHHOCTbD.

55. DIEKTPOXUMHYECKUE CHUCTEMBI. DIEKTPOAHBIE MOTEHIUAIBI U PsIl HAIPSDKEHU METalyIoB.

56. Kopposust meTanioB u ee BUJIBI.

57. MeToabl 3aUTEl OT KOPPO3UU METAILIOB.

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

59. CocraBneHne ypaBHEHHIH OKHCIUTEIEHO-BOCCTAHOBHUTEIBHBIX PEAKIUi, PEaKuuii HOHHOro 0OMEHa, TUIPOJIH3a COJIeH.

6.2. Tembl MMCEMEHHBIX padoT

KontponsHas pabora cTyZeHTOB 3a09HOM (HOPMBI 00y IEHUS

KoHnTposbHas pabora Ha TeMy «XHUMHUYECKHE pacueThy. LIeIblo BBINOIHEHUsI KOHTPOJIBLHOM pabOTHI SBIISIETCS 3aKpeIICHHE
TEOPETUUECKUX 3HAHUH, BBIHOCHMBIX Ha CAMOCTOSITENBHYIO PaOOTy CTYAEHTOB, O3BOJISIOIIMX OCBOUTD CIICIHUAIBHBIC Pa3/IeIIbl
JVICITUTIIIAHEL

Brmonnstiercs KP cTyaeHTOM HHANBHAYaTBHO MO PYKOBOACTBOM MpEIOAaBaTelis BO BHEAYAUTOPHOE BPEMsI, CAMOCTOSATEIBHO.
Cpok caun 3aKOHYEHHOW pabOThI Ha IPOBEPKY PYKOBOJMTEIIO YKa3bIBAa€TCs B 3a1aHKU. [locie mpoBepku U 10pabOTKM YKa3aHHBIX
3aMeuaHni, paboTa 3ammuniaeTcs. [Ipy MoI0KUTEIFHOM OlEHKE BEITOTHEHHOH CTyIeHTOM paboTe Ha TUTYJIFHOM JINCTE PaOOTHI
CTaBUTCA - "3aUTEHO".

6.3. IIpouenypa oueHUBaHUS

OHCHKa C(l)OpMPIpOBaHHOCTI/I KOMIICTEHITHI y 06yqa}oumxc51 1 BBICTABJICHUEC OLCHKHU IO JUCHUINUIMHE BCIACTCA CICAYIOIUM
o6pa30M L I CTYACHTOB 3a0YHON U OYHO-3a0YHOM (bOpMLI O6y‘lCHI/IH OIICHHUBAETCS 1O MATHOAILHOM 1IKaJIC, OCHKaMH1
KOTIIUIHO», «XOPOII0», «YAOBJICTBOPUTCIIBHO», «HCYJOBJICTBOPHUTCIILHO» / «3aYTCHO» WJIH «HE 3aYTCHOY.

6.4. IlepeyeHb BU10B OLICHOYHBIX CPEICTB

Kontponsnas padora. Otder mo mabopaTopHbIM paboTam. TOTOBEIH KOHTPOTIb.

7. YAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJINHBI (MOAYJIST)

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTODEI, COCTaBHTEITN 3arnaBue W3narenscTBO, rox
JI1.1 |Cygopos A. B., OO6mast XuMusi: y4eOHHK Cankr-IletepOypr: Xumusaar,
Huxonscxkuii A. b. 2020,

page=book&id=599264

JI1.2 | AnapueB A. U. Xumus: yaeOHoe mocoone Hoocubupck: HI'TVY, 2021,
https://e.lanbook.com/book/216
173
J1.3 |[CamuxoBal.T. Xumus: yaebHoe mocobue VYoa: BI'AY, 2021,
https://e.lanbook.com/book/201
053
7.1.2. Jlono/iHUTeIbHAS JIUTEPAaTypa
ABTOpBI, COCTaBUTEIHN 3ariaBue W3narenscTBo, ron
JI2.1 |Mlanamosa O.1O., Xumust: COOpPHUK 33124 JIJISl CAMOCTOSATEIIEHONW paOOTHI Hosouepkacck, 2018,
Jpososo3zosa T.H. CTYZICHTOB [BCEX HaIpaBJICHUH | http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?

6795&idb=0

https://biblioclub.ru/index.php?

Action=Link FindDoc&id=23




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.2 | ApoBoo3oBa T.1., Xumusi: 1a00paTOPHBIN MPAKTUKYM [UIS CTYJEHTOB BCEX Hogouepxkacck, 2018,
[Hanamosa O.10., HAIpaBJICHUN http://biblio.dongau.ru/MegaPr
[Iatauneaa E.B. oNIMI/UserEntry?

Action=Link FindDoc&id=23
6898&idb=0

JI2.3 | Amapues A. U., Xumus : COOpHUK 3aa4 U yIpaKHEHHUH: yueOHO-METOANYECKOe Hoocubupck:

Kazakoa A. A. rnocooue HoBocubupckuii
rOCYZapCTBEHHBII
TEXHUYECKUI YHUBEPCUTET,
2019,
https://biblioclub.ru/index.php?
page=book&id=573735

7.1.3. MeTtoanueckue pa3padoTku

ABTOpBI, COCTaBUTENN 3arnaBue W3natenscTBo, ron

JI3.1 |HoBouepk. HX.- XuMHA: METOA. YKa3aHHS MO U3y4. Kypca U BBII. KOHTP. pabOTEI Hosouepkacck, 2022,
MEJHOp. UH-T JUIA CTYA. 3204. (popMbl 00yy. Hanpasi. "HazemHble http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct.: | TpaHcnopTHO-TeXHOJIOTHYECKHE cpeacTra', "Hazemubie oNIMI/UserEntry?

0O.10. lanamosa, TPAHCTIIOPTHO- TEXHOJIOTUYECKAE KOMITJICKCHI" Action=Link FindDoc&id=42
E.B. IIataunsina 7807&1db=0
7.2. Ilepeuyenns pecypcoB HHGOPMALHOHHO-TEIeKOMMYHUKALMOHHOI ceTu "HTepHeT"
7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U TIOHCKOBBIC http://www.chem.msu.su
CUCTEMBI
7.2.2 DNeKTpoHHAss OUOIMOTEKa YUeOHUKOB http://studentam.net
7.3 IlepeyeHb NPOrpaMMHOIO odecredeHus
7.3.1 Yandex browser
732 Microsoft Teams Ipenocrapnsercs GecruiaTHO
7.3.3 [IporpamMmmHast cucteMa Jiisi OOHapyKeHUsI TEKCTOBBIX | JImmeH3uonHsbIi moroBop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBaHHMI B y4eOHBIX U HAy4YHBIX paboTax «AHTHUIIIATHATY»
«Antunnaruar. BY3» (uarepuer-sepcus);Monynb
«IIporpaMMHBII KOMIUIEKC [TOMCKA TEKCTOBBIX
3aMMCTBOBaHMI B OTKPBITHIX HCTOYHHUKAX CETH
UHTEPHET)
7.4 Tlepeyenb MH(POPMALMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer ganabix OOO Hayunas a1ekTpoHHas http://elibrary.ru/
6ubnuoreka
742 bazer ganapix OO0 "Tlpecc-Mudpopm" (Korcynmprant | https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJIMHBI (MO Y JISA)
8.1 2321 CrnenmambHOE IOMENIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOEIBI0 M TEXHIYECKIMI
CpeAcTBaMH O0YYeHHs, CIy KaIlluMHU AT IpeAcTaBIeHHs nHpopMaru ayautopun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHus (TIEPEeHOCHO#): HOYTOYK Mapku Asusmodel/X552M — 1 mir.,
npoekrop Acerx113PH — 1mT., 3kpaH HacTeHHBIH — | mMT.; Y4eOHO-HAMIAAHbBIC MOCOOUs — 9 T, ;
Hocka - 1 mT.; Paboune mecTa crynenToB; Pabodee MecTo mpenogaBaTes.
8.2 2102 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEIHUATII3HPOBAHHON MEOENBI0 1 TEXHIYECKIMU
CpencTBaMu 00y4eHHUsI, CIy KaIlUMHU JJIsI IPEICTABICHHS HHQOPMALH OOJBILION ayTUTOPHH:
Habop neMoHCTpamoHHOTO 000pyI0BaHHUs (IIEPEHOCHOI): 3KpaH - 1 mIT., mpoekTop - 1 mT., HeTOyK
-1 wr.; Anmapar TBO — 1mt.; Annapar TB3 — 1 wir.; Ilnura snexrpudeckas — 1 wr.; [lnuta
narpeBarensHasg ES-HA3040 — 1 mt.; Nazoanamusarop ['XII-3M — 1 mt.; Orserymutens — 1 mT.;
Benpo xonycHoe — 1 mrt.; JlaboparopHas nmocyza; PacTBOpbI peakTHBOB, HEOOXOIMMBIX JIJISI
BBITTOJTHEHHUS JIAOOPATOPHBIX paboT; AmNTedka ¢ MeauKaMeHTaMu — | mT.; Mebens mabopatopHasi;
Jlocka MarHUTHO-MapkepHas - lmt.; CymmneHsiii mxad - 1mT.; Becs! Texnoxummaeckue BJIKT-
500 - lwrt.; Mydenbhas neus - 2 mr.; Jocka — 1 mr.; Paboune mecta crynenToB; Paboune mecra
IIpenojaBaTesl.
8.3 2313 CrnennanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOCBI0 H TEXHIYECKIMU
CpeACTBaMH O0YYEHHS, CIy KaIlUMHU JJISI IPEACTABICHI HH()OPMAIINH OOJIBIION Ay TUTOPHH:
Habop nemMoHcTpamoHHOro 060pynoBaHus (IePeHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mrt., npoektop Acerx113PH — 11uT., sxpan HacTeHHbIH — 1 mT.; Y4eOHO-HADIAIHBIE TOcoous — 15
mrt.; Paboune mecra ctyneHToB; Pabodee MecTo mpermomaBarens.




8.4

2305 [TomernieHne YKOMIUIEKTOBAHO CIICIHATHN3UPOBAHHON MEOENBI0 M TEXHUUECKUMU CPENICTBAMU
00y4eHUsI, CITYKAIUMHE JJIsl IPEACTaBICHU HH(GOPMALUK U OCHAILICHO KOMIIBIOTEPHOI TEXHUKOH ¢
BO3MOXKHOCTBIO MTOJKITIOYCHUS K CeTH «IHTEpHET» U 00eCIIeYCHHEM JIOCTYIIA B AJIEKTPOHHYTO
nH(popMannoHHO-00pa3zosatenbHyto cpexy HUMU lonckoit TAY: KommeioTeps! Mapoxk: Intel
Celeron 430 — 1 wrt.; Celeron 366 — 1 wt.; Femoza — 2 mt.; Monurtop VS — 1 mrt.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monwutop Intel Celeron 430 — 1 wit.; Kadenpanbuas oubnmoreka;

Cromnbl koMnbioTepHBIE — 6 mT.; Cron-TyMO0a — 5 it.; Crynbs — 16 mr.; TemaTHueckue TaKaThl
—5mr.; Jocka— 1 mr.; Paboumne mecta cryaenToB; Pabodee MecTo mpenogaBaTes.

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIINXCSA 11O OCBOEHHWIO JTUCHTUITIJIMHBI (MOIY JISA)

L.

[Monoxenwne o Tekymiei arrecranuu odydarommxcs 8 HUMU [ATAY (BBeaeHo B AeiicTBUe mpukazoM aupekropa Nell9 ot

14 urons 2015 1.). / HoBouepk. nmx.-menuop. uH-T JloHckoi I'AY.-Dnekrpon. nan.- HoBodepkacck, 2015. - Pexxum mgoctyna:
http://www.ngma.su - 27.08.2016

2. XuMus : MEeTOAWYIECKHE YKa3aHHS MO IOATOTOBKE K TEKyIIeMy KOHTPOJIO AJISI CTY/ACHTOB BCexX HarpasieHuit / HoBouepk. HHX.-
Mmenuop. uH-T oHckoit 'AY ; coct. O.}0. [llanamosa. - HoBouepkacck, 2019.

3. IpoBoBo3oBa, T.M. Xumus: 1ad. npaktukyM ais ctyn. Bcex Hamnpasi./ T. U. JIpooBo3zosa, O. 0. Illanamosa, E. B. [IaTHuIbIHA ;
Hosouepk. unxk.-menuop. ul-1 Jlonckoit 'AY. - Hoouepkacck, 2018.

4. XuMusi: METOJ. YKa3aHHs IO U3yY. Kypca U BBII. KOHTP. paboThI U1 CTyA. 3a04. popMmel 00y4. / HoBouepK. HHXK.-METHOP. UH-T
Honckoit 'AY, Cocr.: O.1O. [llanamosa, T.N. IpoBoBo3oBa, Hoouepkacck, 2020.

5.

MeTtoandeckiue peKOMEHIIAIMA IO OPTaHHM3aIMUd CaMOCTOSTENbHOM paboTel oOydaromuxcst 8 HUMU JITAY
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