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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 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

Jlexunn 6 6 6 6

JlabopatopHbie 6 6 6 6

IIpaxruueckue 4 4 4 4

B ToM uncne uHr. 4 4 4 4

Uroro ayn. 16 (16 |16 |16

KonrakrHas padora |16 [16 |16 |16

Cam. pabora 119 | 119 (119 [ 119

Yacsl Ha KOHTPOJIb 9 9 9 9

Hroro 144 1144 | 144 | 144
Bunbl koHTpONA Ha Kypcax:
KonTponbHas pabora 1 ceMecTp
DK3aMeH 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 JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI
Hukn (pa3men) OIL: | b1.0.1

3.1 | TpeGoBanus K npeaBapUTEIbLHOM 0AT0TOBKE 00y4al01erocs:

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 0CBOEHHE JaHHOM IMCUMIJIMHBI (MOYJIs1) HEO0X0AUMO 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 | T'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

4. KOMIIETEHIINH OBYYAIOIIEI' OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA TUCIUITJINHBI

(MOJLYJIST)

OIIK-1 :

Cnocoben NPUMEHATDH €CTECTBEHHOHAYYHbIC U oﬁmemmceﬂepﬂble 3HAHUA, METOAbI MATECMATHYCCKOI'0 AaHAJIU3A "

MOAeJIMPOBaHUSA B HpO(l)ECCl/IOHa.]'ILHOﬁ JCATCIBHOCTH

OIIK-1.1: I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3dKOHOB MAaTCMATUYCCKUX U €CCTCCTBCHHBLIX HAYK, HCO6XOZ{I/IMLIX JJI peIICHU A
THUITIOBBIX 3aJ1a4 HpO(i)eCCI/IOHaJ'ILHOI\/'I JACATCIBbHOCTHU

OIIK-1.2 : Ucnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTEMaTHUECKUX M €CTECTBEHHBIX HAYK JIUIsl pEIICHHs CTAaHAAPTHBIX 3a]a4 B
po(heCCHOHATBHOMN eATEITBHOCTH

YK-2 : CnocobeH onpenesisiTh KPYr 3a/1a4 B pAMKaX MOCTABJIEHHOI 1eJIM M BLIOMPATh ONTHMAJIbHbIE CIIOCO0BI UX pPelleHusd,
HCXO/sl U3 CCTBYIOIMX IPABOBLIX HOPM, HMEIOIIUXCSI PECYPCOB H OTPAHUYECHMIT




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

5. CTPYKTYPA U COAEPKAHUE JUCITUITJINHBI (MOIYJIA)

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 VK-2.4 OIIK- JI1.1 J11.2 0
MAaccChl MeTaJjIa Mo 00beMy 1.1 OIIK-1.2 JI1.3J12.1
BBIJIETIMBIIErOCS Bogoposa /J1a6/ J12.2712.3

J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2J13.3
2122

1.2 N3ydenue TeopeTnueckoro 1 10 | YK-2.4 OIIK- | JI1.1JI1.2 0
Matepuana. Pemmenue 3amgaq. /Cp/ 1.1 OIIK-1.2 JI1.3J12.1

J12.2J12.3
J12.4 J12.5
J12.6
JI2.7J13.1
JI3.2J13.3
2122
Paznen 2. 2. CTpoeHue aToma.
Ilepuoauuyeckas cucrema
iementToB JI.U. MenaeneeBa.

2.1 Crpoenune aroma. CoBpeMeHHast 1 2 VK-2.4 OIIK- | JI1.1J11.2 0
MOJIEIIb COCTOSIHHSI DJICKTPOHA B 1.1 OIIK-1.2 JI1.3J12.1
aToMe. DJICKTPOHHBIC 000IOYKH B JI2.2J12.3
atome. KBaHToBbIE "nCha. J12.4 J12.5
punnun [Haymu. [Mpasuno XyHna. J12.6
ITepuoguueckuii 3axon J[.11. JI2.7J13.1
Menzeneesa B cBeTe JI3.2J13.3
COBPEMEHHOW TEOpUU CTPOCHHUS 2122
aToma.

/J1ex/

2.2 Crpoenue atoma.lleproanueckas 1 1 VK-2.4 OIIK- | JI1.1JI1.2 0
cucrema snemeHToB J[. U. 1.1 OIIK-1.2 JI1.3712.1
Menneneesa. J12.2 J12.3

Mp/ J12.4 J12.5
J12.6

JI2.7J13.1

JI3.2J13.3
2122

2.3 N3yueHne TeopeTuaecKkoro 1 13 VK-2.4 OIIK- | JI1.1JI1.2 0
Marepuana, MoAroToBKa K 1.1 OIIK-1.2 JI1.3J12.1
MPAaKTHYECKUM | J1ab0opaTOpHBIM JI2.2J12.3
pabotam. Penienue 3amad. J12.4J12.5
BeinonHenue KOHTPOJIBLHOU J12.6
pabotel. OdopmiieHHe OTYETa 110 JI2.7J13.1
7a00paTOPHBIM PabOTaM. JI3.2 J13.3
IToaroroBka K UTOrOBOMY 21 92
xoHTpomo. /Cp/

Paznen 3. 3.Xumunueckast CBA3b U
CTPOEeHHEe MOJIEKY.JI.

3.1 XuMHYECKast CBSI3b M CTPOCHHUE 1 2 VK-2.4 OIIK- | JI1.1JI1.2 0
MOJIEKYL. 1.1 OIIK-1.2 JI1.3J12.1
Turbt XUMHUYIECKON J2.2J12.3

CBSI3H: KOBaJICHTHas, J12.4 J12.5
WOHHAs, BOJOPOIHAS, JI2.6
Metaundeckas. CtpoeHue JI2.7J13.1
MoJieKyl. BnusHue tuna JI3.2J13.3
XUMHUYECKOH CBS3U Ha 21022

CBOMCTBA BEIIECTB.
/JTex/




32 Xumuueckas CBS3b U CTPOCHUE 1 VYK-2.4 OIIK- | JI1.1JI1.2
moutekyn. /TIp/ 1.1 OIIK-1.2 JI1.3J12.1
J12.2712.3

J12.4 J12.5

J12.6
J12.7]13.1
JI3.2J13.3
31

33 N3ydenue TeopeTHIecKkoro 15 VK-2.4 OIIK- | JI1.1JI1.2
Marepuana, MoAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTHIECKUM U 1TabOPaTOPHBIM JI2.2J12.3
pabotam. Pemenue 3anau. J12.4J12.5
BrimonHeHue pac4yeToB K JI2.6
KOHTPOJBHOU paboTHL JI2.7J13.1
OdopmiieHne otdera 1mo JI3.2J13.3
1a0opaTOpHBIM paboTaMm. 2122
IToaroroBka K NTOrOBOMY
xoHTpOomo. /Cp/

Paznen 4. 4.dnepreruka
XHMHYECKHX MPOIECCOB.

4.1 N3ydenue TeopeTHIecKkoro 14 VK-2.4 OIIK- | JI1.1J11.2
Marepuana, MoAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U JTaOOPaTOPHBIM JI2.2J12.3
pabotam. Pemenue 3anad. J12.4 J12.5
BrinonHeHUEe KOHTPOJIBHOM J12.6
paboTtel. OdopmiteHHe OTYETa 10 JI2.7J13.1
71a00paTOPHBEIM paboTaM. JI3.2J13.3
[ToxrotoBka K UTOTOBOMY 2192
koHTpoo. /Cp/

Paznen 5. 5. Cxopoctb
XHUMHYECKHX peakumii u
XHMHYEeCKOe paBHOBeECHeE.

5.1 N3ydenue TeopeTnueckoro 10 VYK-2.4 OIIK- | JI1.1 JI1.2
Marepuana, MoAroToBKa K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTUIECKUM U J1TabOPaTOPHBIM JI2.2J12.3
pabotam. Pemenue 3anad. J12.4 J12.5
BrinosnHeHUEe KOHTPOJIBHOM JI2.6
pabotel. OdopmiteHHe OTYETa 10 JI2.7J13.1
1a00paTOPHBEIM paboTaM. JI3.2J13.3
ITonrotoBka K UTOTOBOMY 2152
koHTpoo. /Cp/

Pa3znea 6. 6. Bona. Odmast
XapaKTepUCTHKA PACTBOPOB.

6.1 Boga. O0mmas xapakreprcTuka 2 VK-2.4 OIIK- | JI1.1J11.2
pPacTBOpPOB. 1.1 OIIK-1.2 JI1.3J12.1
CriocoObI BEIpaKEHHSI COCTaBa J2.2J12.3
pactBopoB. PUBUKO-XUMHYECKHE J12.4 J12.5
CBOWCTBA PacTBOPOB J12.6

HEDJICKTPOJIUTOB u JI2.7J13.1
3JIEKTPOJIUTOB. 3aKkoH JI3.2J13.3
Bant-T'opda u 2132

Payns.(AHanu3 KOHKPETHBIX
CUTYyaIui)

PacTBOpBI 2J1EKTPOIUTOB.
OnexrponuTHIecKas
nucconuanys. Knaccudukanms
AIIEKTPOITUTOB. TeOpHs CHIBHBIX
JJIEKTPOJIUTOB. 3aKOH Pa30aBICHUS
OcBanpaa. ['maponus conei.

/J1ex/




6.2 OOmas xapakTepucTuka 1 VYK-2.4 OIIK- | JI1.1JI1.2
pacTBopoB. Pacyer KoHIIEHTpauu 1.1 OIIK-1.2 JI1.3J12.1
pactBopos /IIp/ J12.2J12.3

J12.4 J12.5
J12.6
J12.7]13.1
JI3.2J13.3
2132

6.3 N3ydenue TeopeTHIecKkoro 15 VK-2.4 OIIK- | JI1.1JI1.2
Marepuana, MoAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTHIECKUM U 1TabOPaTOPHBIM JI2.2J12.3
pabotam. Pemenue 3anau. J12.4J12.5
BrinonHeHUEe KOHTPOJIBHOM JI2.6
paboTtel. OdopmiteHrEe OTYETA 110 JI2.7J13.1
71a00paTOPHEIM paboTaM. JI3.2J13.3
[TonrotoBka K UTOTOBOMY 2152
xoHTpOto. /Cp/

Paznen 7. 7. PacTBopbI
3J1eKTPOJIUTOB.

7.1 CaolicTBa pacTBOpOB. 1 VK-2.4 OIIK- | JI1.1JI1.2
Konnuratusueie cBoiicTBa 1.1 OIIK-1.2 JI1.3J12.1
pacTBOpoB (perieHue J2.2J12.3
CHUTYaIIMOHHBIX 3aJ1a4). J12.4 J12.5

/Mp/ J12.6
J12.7J13.1
JI3.2J13.3

2132

7.2 Peakiiuu B pactBOpax 2 VK-2.4 OIIK- | JI1.1JI1.2

3JICKTPOJIUTOB. 1.1 OIIK-1.2 JI1.3J12.1
/J1ab/ J12.2712.3
J12.4 J12.5
J12.6
J12.7J13.1
JI3.2J13.3
2132

7.3 M3yueHue TeopeTuueckoro 15 VYK-2.4 OIIK- | JI1.1JI1.2
Marepuana, MoAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U JTaOOPaTOPHBIM JI2.2J12.3
paboram. Pemenne 3agau. J12.4 J12.5
OdopmieHue otdera o J12.6
n1a00paTOPHBIM PabOTaM. JI2.7J13.1
IToaroroBka kK UTOrOBOMY JI3.2J13.3
xoHTpomo. /Cp/ 0132
Pazpnen 8. 8. lucnepcusbie
CHCTeMBI M KOJUIOHTHbIE
PacTBOpPHI.

8.1 Peaxtmm oxucnenus- 2 VK-2.4 OIIK- JI1.1 J11.2
BoccTaHoBJeHusl. /J1ab/ 1.1 OIIK-1.2 JI1.3J12.1

J12.2712.3
J12.4J12.5
J12.6
J12.7J13.1
JI3.2J13.3
2132

8.2 M3yuyeHne TeopeTuuecKkoro 15 VK-2.4 OIIK- | JI1.1J11.2
MaTepuana, MoJroToBKa K 1.1 OIIK-1.2 JI1.3J12.1
MIPaKTHYECKAM ¥ J1abOpaToOpHBIM J2.2J12.3
pabotam. Pemenue 3amad. J12.4 J12.5
Odopmnenue oTuera 1o J12.6
71a00paTOPHBIM PabOTaM. JI2.7J13.1
ITonroroBka K UTOrOBOMY JI3.2J13.3
xoHTpomo. /Cp/ 2132

Paznen 9. 9. OkuciauTe/IbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUH.
OCHOBBI JIEKTPOXMMHUH.




9.1 N3ydeHue TeopeTudeckoro 1 12 [ YVK-2.4 OIIK- | JIL.1 JI1.2 0
Marepuaa, MoAroToBka K 1.1 OIIK-1.2 JI1.3J12.1
MIPAaKTHIECKAM U J1TaOOPaTOPHBIM JI2.2J12.3
paboram. Pemenne 3agau. J12.4 J12.5
OdopmiieHue oTyera 1o J12.6
n1a00paTOPHBIM PabOTaM. JI2.7J13.1
ITonroroBka kK UTOrOBOMY JI3.2J13.3
xoHTpomo. /Cp/ 2132
Paznen 10. 10. Kontpoas

10.1 IToaroroBka K UTOrOBOMY 1 9 VK-2.4 OIIK- JI1.1J11.2 0
KOHTPOJIIO OCBOCHUS AUCUIUTUIHBI 1.1 OIIK-1.2 JI1.3J12.1
B (hopMme dK3aMeHa. /OK3aMeH/ J12.2712.3

J12.4 J12.5
J12.6
J12.7J13.1
JI3.2J13.3
0132

6. ®OHJ] OLIEHOUHBIX CPEJICTB

6.1. KonTpoJibHbIE BONPOCHI U 32/IaHUS

3AJJAHUS U151 KOHTPOJIbBHOU PABOTBI CTYJIEHTOB

3A0YHOM ®OPMbI OBYUEHH S

Pabora cocTOUT U3 BOIIPOCOB, OXBATHIBAIOLINX KypC JUCIUILINHEI, U BEINOIHACTCA 110 OXHOMY U3 yKa3aHHBIX BapHaHTOB. IlepedeHn
BapHaHTOB 3aJJaHUii KOHTPOJILHON PabOThI, METOIMKA €€ BHIIOIHEHUS 1 HEOOX0IMMast JINTepaTypa MPUBEICHBI B METOIUUECKHUX
YKa3aHWAX JUTS HAITUCAHHUS KOHTPOJIBHOH paboThl XWMHS: METOA. YKa3aHHS IO M3yd. Kypca M BBII. KOHTpP. pabOTHI I CTYI. 3204.
(opMEI 00YH.

Br16op BapuaHTa ornpeaenseTcs nepBoii OykBoi paMuiIMy CTyieHTa U mocieanei undpoii 3aueTHON KHKKH. KaxkIpiii cTyieHT
BBITIOJTHSACT KOHTPOJIBHYIO PaOOTy B COOTBETCTBUH C BAPHAHTOM 3aJaHMs, ONIPEIEISIEMOTO 10 ABYM IOCIIeIHAM [upam ero mmdpa
(HOMep cTynmeHUYecKoro Omiera M 3adeTHOH kHrkkN). Hanpumep, mmdp crynenta 30512, 1.e. mocnemaue nudps ero 12.
CrnenoBarenbHO, CTYACHTOM JIOJIKHA OBITH BRIIIOJHEHA KOHTPOJIbHAS paboTa, BKIIOYAIOIIAS 3a/1aui BapyuaHTa 12 B Tabimue 2.

Ne Bapu-anrta Homepa 3agaHmii KOHTPOJIBHOW PaOOTHI
Homepa TeM KOHTPOJIBHOH PabOTHI
1 2 3 4 5 6 7 8 9 10 11

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

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

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

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

5 18 39 46 71 82 109 138 141 180 182 196
201 237 245 267 300 309

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

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

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

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

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

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

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

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

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

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

16 13 40 58 70 92 120 131 160 166 183 198

213 232 246 266 299 316
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17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

218
12
206
10
211
15
219

202
14
213

220
12
209
19
214

201

203

207
11
210

215
15
218

204
20
208

211
13
216

205
16
212
18
217
10
206
17
219

201
10
211
16
202
19
206

212

216
13
219
15
203
20
213

217

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

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

75
272
79
277
66
265
69
273
64
261
74
263
77
269
63
273
71
280
62
262
66
264
69
267
72
270
75
271
78
265
61
274
65
276
67
266
73
275
76
278
79
268
68
277
70
279
80
272
61
262
68
271
72
263
75
269
71
276
80
280
62
264
64
261
70
273
74
277

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

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

136

128

137

132

130

139

122

137

124

127

131

121

126

132

134

138

123

133

125

140

128

135

129

136

127

134

121

125

136

140

122

128

129

123

148

159

153

150

146

155

143

158

141

147

150

153

156

142

157

160

144

151

154

145

152

148

159

149

143

157

141

149

155

158

160

145

152

142

179

167

172

168

164

170

175

179

161

165

169

171

174

176

180

162

166

172

177

163

167

173

168

178

162

172

176

180

161

166

173

177

163

170

185

189

186

190

182

188

183

185

181

186

189

184

187

190

182

185

183

188

190

181

184

186

189

187

182

188

181

184

187

190

183

185

186

189

194

199

195

200

192

194

198

191

197

193

200

199

195

196

191

195

197

192

198

193

200

194

196

199

191

194

198

200

192

197

195

193

196

199




51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

71

78

79

80

81

82

83

84

220
11
204
17
208

214

218

205
18
207
12
209

215
14
210

201
13
216
18
219

209

202
19
203

205

210
14
211
16
217
17
220

204

206

212
15
218

207
11
213
20
208
10
214
12
215

202
14
201
18
208

220

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

13
255
52
245
56
249
59
252
45
257
46
246
50
247
53
258
47
250
54
259
48
242
53
254
47
247
41
243
56
241
59
250
49
255
60
259
43
256
50
246
54
260
55
244
42
253
51
248
44
257
57
245
52
249
45
251
58
252
46
258
46
243
55
260
59
244
41
253

78
272
63
265
65
274
76
266
66
275
69
278
71
267
73
270
79
279
67
268
70
261
73
275
61
267
69
273
75
262
79
266
62
271
66
263
71
279
74
280
77
264
80
274
63
268
64
276
72
265
76
277
65
269
67
270
78
278
68
272
62
263
75
275
79
261
71
269

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

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

137

124

138

126

130

133

131

139

132

135

127

136

121

128

132

137

140

122

129

133

138

123

130

139

124

131

134

125

135

126

136

121

125

139

156

144

146

147

153

148

150

154

159

151

144

153

142

158

146

150

159

141

151

155

143

154

160

147

152

156

145

148

157

149

143

154

159

152

174

178

164

171

175

165

169

167

179

168

163

170

174

180

175

179

161

164

167

171

176

168

162

165

172

177

166

173

178

169

164

178

173

161

183

188

182

181

187

184

188

185

190

186

182

188

181

183

185

189

190

187

184

186

181

187

182

188

183

184

189

185

190

186

181

189

183

186

192

197

191

198

193

199

194

195

196

200

192

197

191

198

193

199

200

194

195

196

191

197

192

198

193

199

200

194

196

195

191

196

192

197




85 1 26 44 61 81 102 122 141 167 184 195

203 222 241 262 283 301

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IlepedeHsb BOMPOCOB KOHTPOIBHOM pabOThI

1. Uto Ha3BIBAETCS DKBUBAIECHTOM djeMeHTa? UTo Takoe 3KBHBajJeHTHAs Macca? DKBMBaJEHTHBIH 00b-eM? PaccuuraTh

SKBUBAJICHTHBIE MACCHI YTIIEPO/Ia, UCXO/IS M3 COCTaBa OKCHJA U AUOKCUAA YTIepoa.

2. Urto Ha3bIBaeTCsA SKBUBAJICHTOM CJIOXKHOTO BemiectBa? Kak onpenensiroTcsi S5KBUBaJICHTHBIE MAcChl OK-CHI0B?

OCHOBaHHMH? BEIMHUCINTS SKBUBaJICHTHBIE Macchl OKcuIoB amoMuHUSA Al1203 u xpoma CrO3, runpokcunoB ammonnss NH4OH n

6apus Ba(OH)2.

3. Uro Ha3bIBaeTCsl SKBUBAJIEHTOM CIIOXHOTO BeulecTBa? Kak ompenensiorcsi SKBUBaJIeHTHbIE Macchl kuciot? Coneit?

BprauciuTh SkBHBasIeHTHBIC Macchl ochopHoit kuciaoTsl H3PO4, cepoBogopoanoit kuciotel H2S, cynbdara amomununs Al2(SO4)
3 u pocdara kamsimst Ca3(PO4)2.

4. BbIuncInTh SKBUBAJICHTHYIO MACCy OCHOBaHHS, 3Has, 4TO 2 T €ro B3auMOAEHCTBYIOT Oe3 ocratka ¢ 1,829 r comsHolt
kucaotel HCL

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

6. BbIuMCINTG ATOMHYIO MAcCy YEeTBIPEXBAJICHTHOIO 3JIEMEHTa, 3Has, YTO ero okcuj coxepxut 13,39 % xucnopona.

7. Ha BoccranoBnenue 9,9375 r okcuaa ABYyXBaJICHTHOTO METallla M3PacXoJOBaHO 2,8 1 BOAOPOAA, M3-MEPEHHOTO HPH H.Y.
UeMy paBHBI 5KBUBAJICHTHBIE MACChl OKCUJIA, METaJlIa, aTOMHas Macca Metaa? Kakoil 3to metamn?

8. Ha pactBopenue 8,43 r meranna morpe6oBanocs 7,35 r cepHOi KUCIOTHL. ONpenenuTh 3KBHBATEHTHYI0 Maccy MeTaia
¥ 00beM BBIICIHUBILIETOCS BO0poa (YCIOBHS HOPMaJIbHBIE).

9. OmnpenenuTs SKBHBATCHTHYIO Maccy M Ha3BaHUE ABYXBAJEHTHOIO MeTamia, 2,24 T KOTOPOTO BBITECHSIOT M3 PacTBOpa
cepebpstHO# conu 4,32 T pacTBOpa cepedpa.

10. OnpenenuTs YKBUBAICHTHYIO Maccy M Ha3BaHME JABYXBaJeHTHOro merairia, 0,12 r KOTOPOro BBITECHSIOT M3 KHCIOTHI
112 mi1 Botopo/ia, ©3MEPEHHOTO PH HOPMAJIBHBIX YCIIOBHSIX.

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

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

13. ChopmynmupoBath 3akoH ABorajapo u ero cieiactBus. Kakoit o0bem 3anmMaroT 1022 MoJieKysn a30Ta MpH HOPMAaIBHBIX
ycnosusax? Kakyro Maccy UMeeT 3TO KOJIMUECTBO a30Ta?

14. Uro takoe Moiab? CKoJIbKO Mouieit comepxkurcs B 1 M3 m000ro ra3a mpu HOPMajibHBIX YCIOBHAX?

15. [TnoTHOCTH MapoOB cepsl MO KUCIOpOAy paBHA §. I3 CKOJIBKMX aTOMOB COCTOHUT MOJIEKYJa CEepbl?

16. Macca 1 51 kxpUNTOHA NIPU HOPMAJIBHBIX YCIOBUAX paBHa 3,71 r. 3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJAa ra3a KpUIITOHA?
17. Kaxkoif 06seM npu HOpMaTBHBIX YCIOBHSX 3aHUMAIOT: a) 7 kr N2; 6) 32 r H2; B) | T okcuna azora NO?

18. Macca 1 11 omHoro u3 ra3os paBHa 1,34 1, a npyroro — 1,26 r. BeIluuCIUTE MOJEKYJISPHBIE MacChl 3TUX ra3oB, MX
TUTOTHOCTB TI0 BOJIOPOAY U YHMCIO MOJIEKYJ B | JT KaXKJ10T0 Tasa.

19. CkoipKO a) MoJieif; 6) MOJEKyI BOIXOPOAA CONEPKUTCS B 5 M3 3TOTO raza, M3MEpEHHOTO NPH HOPMAJbHBIX yCIOBHAX?

20. Kakoii 06beM mpu HOpMaNbHBIX YCIOBHAX 3aHuMaroT: a) 0,1 monps okcuga azora N20; 6) 0,5 sxBuBanenta Bogopoaa H2;




B) 0,3 monb okcuaa yraepoga CO?

21. Kaxue BemecTBa Ha3bIBalOTCs okcuaamMu? JlaTh KiaccH(UKALMIO OKCHAOB, TIPUBECTH IPUMEpPHI U 1aTh CUCTEMAaTHYECKHE
Ha3BaHUsL.

22. Uro sBiseTCs BaXKHEHIIMM NPU3HAKOM OCHOBHBIX OKCHIOB? IIpHBecTH mpHMepsl COOTBETCTBYIONINX PEaKnUil U JaTh
Ha3BaHUS B3aUMO/IEICTBYIOIIUX BEIIECTB 10 CUCTEMAaTHUECKON HOMEHKIATYpe.

23. Yto sIBIseTCS BaKHEWIIUM MPU3HAKOM KHCIOTHBIX OKCUI0B? IIpuBecTH mpuMephl COOTBETCTBYIOIUX PEAKIMN U 1aTh
Ha3BaHMsI B3aUMOJICHCTBYIOIUX BEUIECTB 110 CUCTEMATUIECKON HOMEHKIATYPE.

24. B ugem ocobenHOCTh aMpoTepHBIX oKcuaoB? Kakue u3 NpHUBEAEHHBIX HIDKE OKCHIOB 00JIafaloT aM(OTEepHBIMH

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

Ha3BaTh B3aHMOCHCTBYIOIINE BEIIECTBA IT0 CHCTEMAaTHYECKOI HOMEHKIIAType.

25. Kaxne BemecTBa Ha3bIBarOT OCHOBaHUsIMU? Hammcats opMyIel THIPOKCHIOB, COOTBETCTBYIOmMUX okcupam: Cu20, FeO,
Al203, PbO, CaO u Ha3BaTh UX 10 CUCTEMATUIECKOH HOMEHKIIATYpe.

26. C KakuMU M3 MEPEYMCIICHHBIX HIKE BEIIECTB MOXeET pearupoBath ruapokcun kaimus (KOH): FeO, ZnO, CO2, Al203,
SO2? Hanucats ypaBHEHUS peakUuil U Ha3BaTh B3aUMOECHCTBYIOLIME BEIECTBA 10 CUCTEMATUIECKOH HOMEHKIATYPE.

27. Kakue BemecTBa Ha3bIBAIOTCS KHCIOTaMHU? UTO Takoe OCHOBHOCTBH KHCIOTHI? [IpuBecTH mpumeps! O1HO-, IBYX- H
TPEXOCHOBHBIX KHCI0T. HanmcaTs peaxiiuy Ux B3aUMOJIEHCTBHS C THAPOKCUAOM HATPUs U Ha3BaTh BCE Pearkpyrollue BelecTBa Mo
CHCTEeMaTHYEeCKOIl HOMEHKIIAType.

28. C xaxumu u3 okcunoB MgO, CO, Fe203, P205, ZnO moxer pearupoBath cepHas kuciora? Hanucats
COOTBETCTBYIOIME PEaKIUH U Ha3BaTh B3aMMOEHCTBYIOIIME BEIIECTBA 110 CHCTEMAaTHYECKOIl HOMEHKIIATYype.

29. Kakue peakuun XapakrepHs! Juis Kucinot? IIpuBecTu mpumepsl TaKUX peakMil A7 a30THOM KMCIOTBHI U Ha3BaTh BCE
B3aNMO/ICHCTBYIOIIHE BEIIECTBA [T0 CHCTEMaTHIECKOH HOMEHKIIAType.

30. Kakue u3 mepedncineHHBIX HMXKE KUCIOT MOTYT obpasoBats kucisie conu: HCIO4, H2SO4, CH3COOH, H3PO4, HCI1?
Hammcats opMyJIbI KMCIIBIX COJICH M Ha3BaTh MX 110 CUCTEMAaTH4ECKOH HO-MEHKIIATYpE.

31. Kaxne BemecTBa Ha3bIBaroTCs comsiMu? JlaTh KIacCH(QHUKAINIO COJEH, IPUBECTH MPUMEPHI CPeA-HHUX, KUCIBIX, OCHOBHBIX
COJIEH U Ha3BaTh UX 10 CUCTEMATHYECKOH HOMEHKIATYypE.

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

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

34, HazBats 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) HOPMAlbHBIE

(cpenHue) cou; B) KACIIbIE COJIH; T') IBOMHBIE conu; 1) Kpuctayuioruapatel: CaS04+2H20, KHCO3, CuSO4, Na2C0O3+10H20,
Na3PO4, PbOHNO3, KAI(SO4)2¢12H20, NH4HS, Mg(C104)2, AIOHCI2, NaH2AsO3, Cu2(OH)2CO3.

36. Harmmcarts ypaBHeHus peaxiuii o6pasoBanus coseit K3PO4, Ca(NO3)2, Na2SO4 B pe3ynsraTe B3aMMOICHCTBHUS: a)
OCHOBHOTO U KHUCJIOTHOTO OKCHJIOB; 0) OCHOBaHUS M KHCJIOTHOTO OKCH/IA; B) OCHOBHOTO OKCHJIa U KHCJIOTHI; T) OCHOBAaHHUS U

KHCJIOTBL.

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 OKCHA U KHUCIIOTHI; T) OCHOBAHUS H
KHCJIOTBI.

38. Hammcates ypaBHEHHs peaxiuii, JIKAIINX B OCHOBE MOJYUYCHHS BaXHEHIHX ynoOpenuit — cynep-¢ocdara Ca(H2P0O4)2,
nperunurata CaHPO4, ammodoca NH4H2PO4 u nammodoca (NH4)2HPO4. Ha3pats conu, BXOASIINE B COCTAB ATHX yIOOPEHUIA.
39. Hanwucate popmynsl kucioT, oTBevaromux okcuaam MnO3, Mn207, V205, CrO3, P20S5. HanucaTs ypaBHEHUS! peakunit
B3aUMOJIEHCTBHSA 3TUX KUCIIOT C THAPOKCHOM Kallisl U Ha3BaTh MOJyYEHHbIE CO-JIU [0 CUCTEMATUYECKOH HOMEHKIIATYypE.

40. C kakMU W3 MIEPEUHCIICHHBIX HIKE BEIIeCTB OyAeT pearupoBath consHas xuciota: N205, Ca0, Zn(OH)2, H3PO4,
Fe203? CoctaButh ypaBHEHUs peakuuii 1 Ha3BaTh MOJyYSHHBIC BEIIECTBA [10 CHCTEMAaTHIECKO HOMEHKIAType.

41. KBaHTOBBIE YnCla ANIEKTPOHA: 0003HAUCHUE, TPHHUMAaEMble 3HaueHus, GU3HYeckuit cMbIca. UTo xapaKTepusyeT IIaBHOE
KBaHTOBOE YUCIIO?

42. Uro xapakrepusyeT opOuTambHOEe KBaHTOBOE umcio? Kak oHO Belpaxkaercsi? UTO 03HAUAET MOHSATHE «IHEPTETHUECKUE

noypoBHU»? YeMy paBHO MAKCHMAITBHO BO3MOXKHOE YHCIIO DIICKTPOHOB Ha KAXI0M 13 moaypoBHeid? Kakue hopmbl nMeroT
JJIEKTPOHHBIE o0Jaka s-, p-, d-, f- anekTpoHoB?

43. Kakoe u3 KBaHTOBBIX YHCEI OMpEEISIET OPUCHTAIMIO IEKTPOHHOTO 007aka B MpocTpaHCTBE? CKOIBKO
MPOCTPAaHCTBEHHBIX OPUEHTALUI BO3MOXKHO: a) IS S- JJIEKTPOHOB; 0) JUIs p- AIEK-TPOHOB; B) A1 d- U f- 31eKTpoHOB?
44. CocCTaBUTh HIEKTPOHHYIO (OPMYJTy 3JIeMeHTa, Ha M-3HEpreTHYecKOM ypOBHE KOTOPOro Haxomurtcst 10 3JeKTpOHOB.

PacrmiperenuTh Bce 3IIEKTPOHBI aTOMa 3TOTO AJIEMEHTA 110 YHEPTeTHYESCKIM saeiikaM. B kakom meprose, rpyIie 1 HoArpyIIe
NEPUOJUYECKON CUCTEMBI HAXOJUTCS 3TOT HJIEMEHT?

45. CocCTaBUTh 2JEKTPOHHYIO (OPMYIy dJIeMeHTa, Ha N-9HepreTHYecKOM YPOBHE KOTOPOTO HAaXOAUTCS 12 3IEKTPOHOB.
PacrnipeenuTs Bce EKTPOHBI aTOMA 3TOT0 AJIEMEHTA 110 YHEPIeTHUECKUM sueiikaM. B kakom neproze, rpynne 1 HoArpymnme
MEPHOANIECKON CHCTEMBI HAXOUTCS ITOT SJIEMEHT?

46. Cdopmynuposate npasuiio ['yana. [Touemy Ha mocieHeM >JEKTPOHHOM CIIO€ Y MEIU M XpoMa HaXOIUTCS TOJBKO MO
OJJHOMY S- 3JIEKTPOHY?

47. Kakoe MakcnMaiibHOE YHCIIO 3JIEKTPOHOB MOKET HAXOJWTHCS Ha s-, p-, d- 1 f- moaypoBHax? [Ipu-BecTH mpHMepEHL.
48. N300pa3uts cTpoeHUe 3IEKTPOHHBIX 000IOYEK aTOMOB JKele3a U KPUITOHA

a) DIEKTPOHHOMN (HOpMYIIOii;
0) SHEPreTHYECKIMH STUCHKAMH.

49. [Touemy BO BTOpOM IEpHOJIE MEPHOINIESCKON CUCTEMBI HE MOXET OBITh Ooyiee BOCBMH 3IeMeHTOB? OOBSCHHUTH 3TO,
HCXOJIs U3 CTPOEHUS aTOMOB.

50. W300pa3utk pacrpeaeneHue 3JIeKTPOHOB MO KBAaHTOBBIM SYCHKaM B aTOMax aproHa, Kaublws, ¢ocdopa.

51. Uro Ha3bIBaETCSl HOPMATBLHBIM HJIM OCHOBHBIM COCTOSIHUEM aTtoMa? UTo Ha3bIBacTCs €ro BO30YXKICHHBIM COCTOSTHUEM?

M300pa3uth pacupenencHue IEKTPOHOB M0 KBAHTOBBIM SUEiiKaM B HOpMaJIb-HOM H BO30YKJICHHOM COCTOSTHHHU CEpPBI U XJI0pa.
52. [Touemy kucnopox U GTOp MPOSBISIOT MOCTOSIHHYIO BaJI€HTHOCTb, a WX aHaisoru B VI u VII rpynnax nepuoanyeckoi




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

53. CocCTaBHTh IOJHBIC 3JIEKTPOHHEIE (DOPMYIIBI IIe3Us, TepMaHuUs, BaHAIHUI U AUCTIPO3us. K KakuM 3IeKTpOHHBIM
ceMeiicTBaM IPUHAATIEKAT STH HIEMEHTHI?

54. CocTaBUTh MOJIHBIE YJEKTPOHHBIE (POPMYIIBI KaIbIHs, MEAH, CBUHIA U TUIYTOHUSA. K KakuM »JIEKTPOHHBIM CeMeHCTBaM
NPUHAAJIEKAT ITH JIEMEHTHI?

55. Kak m3MeHSFOTCs CBOICTBA P- 3JIEMEHTOB C YBEIMYEHHEM 3apsIOB s/Iep WX aTOMOB: a) B Npeeiax JaHHOTO IepHona; 0)
B Mpejenax JaHHOH rpynmnsl. OTBET NPOMLTIOCTPHPOBATH IPHMEPaMH.

56. Kakue 31meMeHThl IepHOANYECKOH CUCTEMBI IIPEICTABISIIOT COOON caMblif aKTUBHBIN METasl U caMblil aKTHBHBIN
HemeTaun? JlaTh 0OBSICHEHUS U COCTaBHUTH ITOJHBIE 3JICKTPOHHBIC (POPMYJIBI 3THX 3JIe-MEHTOB.

57. Uro Takoe MOTEHIMAJI HOHM3AIMHU 1eMeHTa? UTo Takoe CPOACTBO K 3MEKTpoHy? Kak M3MEHSIOTCS 3TH BEIHYHHEI C
BO3pacTaHUEM 3apsijia siApa SJIEeMEHTOB B Ipeeiax: a) rpynmnsl; 0) nepuoga?

8. B demM 0cOOCHHOCTD 3JICKTPOHHOTO CTPOCHUS JIAHTaHOMIOB M aKTHHOHMOB M KaK OHAa OTPakKaeTcs Ha WX XHMHYECKUX
cBOMcTBax?

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

60. B anexTpoHHBIX QOpMyIsiaX aTOMOB YETBIPEX JIEMEHTOB COACPKHUTCS: a) 9 s- 3JIeKTpoHOB; 0) 16 p- anmekrpoHoB; B) 14 d-
3NIEKTPOHOB; T) 27 f- 3nmexkrpoHoB. COCTaBUTH MOITHBIE IEKTPOHHBIE ()OPMYIIBI THX 3JIEMCHTOB M Ha3BATh HX.

61. JaTb olmmue npencTaBaeHus O BOSHUKHOBEHHH XMMUYECKOH CBSI3M U €€ OCHOBHBIX XapaKTepUCTHKaX. UTO Takoe IIMHA
cBs3H, ee 3Heprust? Yo Takoe BaneHTHbIE yIuibl? [IpuBecTy npuMepsl.

62. CdopmymupoBaTh OCHOBHBIE TIONOKEHUS MeToa BaieHTHBIX cBs3eil (BC). Omucars ¢ mo3umuit Mmetoga BC cTpoenune
monekyn H2 u N2.

63. [IpuBecTu mpHUMeEpbl MOJIEKYJI BELIECTB, B KOTOPBIX aTOMbI COETUHSITUCH Obl KOBAJICHTHOW MOJIIPHOM M HENOJSIpHON
CBS3BI0. 11300pa3uTh CXEMBI CTPOCHHUS STHX MOJIEKYIL.

64. ITpuBecTH mpuUMep MOJEKYJBI ¢ Sp- THOpHAM3AIel 3JIeKTPOHHBIX 00yaKkoB. Kakoil yroma Mexmy cBA3SMH B 3TOI
MoJiekye? M300pa3uTh ee MPOCTPaHCTBEHHYIO CXEMY.

65. [puBecTH mpuUMep MOJICKYJIBI C Sp2- THOPHIM3aNUCH 3ICKTPOHHBIX 00JIakoB. Kakue yriisl MeXIy CBS3SMH B 3TOU
Modekye? M300pa3uTh ee MpOCTPaHCTBEHHYIO CXEMY .

66. IMpuBecTn mpuMep MOJEKYJBI ¢ Sp3- THOpHAN3aLUel >IeKTPOHHBIX 00sakoB. Kakue yriisl MexIy CBA3SMH B 3TOH
MoJiekyiie? M300pa3uTh ee MPOCTPaHCTBEHHYIO CXEMY .

67. N300pa3uth cTpykrypHbie Gopmyisl coeaunennii K2CrO4, K2Cr207, K2MnO4, KNO2. YUemy paBHBI CTETICHU
OKHUCJICHHOCTH JIEMEHTOB B 9TUX COeAMHEHMIX? Kakie TUIBI XMMUYECKHUX CBA3EH UMEIOT MECTO B MX MOJIEKYJIaxX?

68. Uro Takoe o- U m- cBs3u? M300pa3uTh reoMeTpudeckyto cxemy odpazoBanusi Mmosnekyd H2 u N2. Ckonbko G- U m- cBszel
B 3TUX MOJIEKyJ1ax?

69. Kakue THImer xummdeckol ¢BsA3M HUMerOT MecTo B coequHeHnAX FeNH4(S04)2 u Cu2(OH)2CO3? OTBeT MOTHBHPOBATS.
70. Kakne xapakTrepHCTHKH HCHONB3YIOT Al OLCHKH KOBAJIEHTHOU cBs3U? IIpuBecTH MpHMeEpHI.

71. Harmmcats ctpykryphbie ¢hopmyiasl HNO3, H2SO3, KMnO4. Yka3arh CTeNEHH OKUCICHHOCTH 3JIEMEHTOB B 3THX
COCIMHEHUX U 0XapaKTePU30BATh THUITHI XUMUYECKHX CBS3EH B 3THX MOJIEKYJIaxX.

72. Kaxk nponcxomur Bo30yXICHHE IEKTPOHOB M THOPHUIM3AIHS AIEKTPOHHBIX opOuTaneii? Buasl rubpuansammm.
IIpuBecTu npumepsl.

73. Kak o0Opasyercst nonHas cBs3b? Kakue ameMeHTHI cllocOOHBI ee 00pa3oBbIBaTh? [IpuBecTH mpuUMepsI.

74. B yeM 0coOEHHOCTH TOHOPHO-aKIENTOPHOH CBs3U? OOBSCHUTH X Ha TIpuMepe oOpa3oBaHus kKaTmoHa NH4+.

75. Kak obOpasyercss xumudeckas CBA3b B KpucTamiaax MeTamtoB? Kak 3aBucaT BaxkHeWmue (u3nueckue cBOWCTBA METALIOB
OT 0COOCHHOCTEH METAINTMIECKOH CBsI3H?

76. JlaTh XapaKTepucTUKy BOJIOpPOIHON cBs3u. Kak Bimser obpasoBanue aumMepoB Boabl (H20)2 Ha ee ¢usndeckue
cBOlicTBa?

77. Kakue TuIbel Xumuyeckoil CBsI3M UMEIOT MecTo B Moiiekynax NH3, CO2, Cl12? N300pa3uts reoMeTpHUECcKoe CTPOECHUE
MOJIEKYJI ¥ CXeMBI IEPEKPBIBaHHS SJICKTPOHHBIX 00JIaKOB.

78. VkazaTh TUIBI XUMHYECKOH CBs3u B Monekysnax CH4, O2, HCN. IlpuBectu cXeMbl IEPEKPbIBAHUS 3IEKTPOHHBIX
00JIaKOB.

79. M300pa3uTh 3eKTPOHHBIME YpaBHEHHsMHU Tporiecchl oopaszoanus monekya KCI, Na20, Al203. Kakoit Tum
XAMHYECKOH CBS3M HMEET MECTO B 3THX COSANHECHUSIX?

80. Uro Takoe OTHOCHTEIbHAS IEKTPOOTPUIATEIHHOCTh 3JEMCHTA U KaK OHA BIIMSACT HA CTENEHb MOJSIPHOCTH CBSI3H 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 U3MEHEeHHe YHTATBINN AH® B KaKJ0M U3 3THX pEaKIHid.

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

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

Kaxkast 3 3THX peaximii 1aeT OpraHu3My OOJbIIIe SHEPTHH?

83. TennoBoit a3dexr peaknnu rameHuss U3BECTU

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

paBeH 65,3 x/Ix. CkoJIbKO TEIUIOTHI BbLe-IUTCs Ipy ramenuy 100 kr HeramieHol u3BecT BOJON?
84. Boccranosnenue nuokcra CBUHIA BOJOPOJIOM MPOTEKAET MO YPaBHEHUIO:

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




OmnpenenuTs CTaHAAPTHYIO TEIUIOTY 00pa3oBanus PbO2.

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

86. BonsHoit ra3 mpeacrasisier co60i cMech paBHBEIX 00BEMOB BoJopoja u okcuza yraepoxaa (II). Hadtu xommaecTtBo
TEIUIOTHI, BRIAEISIONIEHCS pH cxxuranuu 1 M3 BogsiHoro rasa (1o CO2 u H20), u3sMepeHHOro Npu HOPMaJIbHBIX YCIOBUSX.

87. Beraucnuth, CKOJIBKO TEIUIOTHI BBIASIHUTCS PpH oOxure 1 Kr cyiabduaa IMHKA 110 PEAKIUH:

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

88. Omnpenenuts crangapTHyo 3HTaIbnuI0 (AH®) obpazoBanust PH3, ucxons u3 ypaBHEHHS:

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

89. Hcxons u3 termoBoro 3ddexra peakiun

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

90. Coxoxenbl ¢ obpazoBanneM H20 (T) paBHble 00beMbI Bojopona u arerwieHa C2H2, B3sSTIX NPU OJMHAKOBBIX YCIOBHUSIX.
B kaxoM ciydae BEIIENHTCS OobIne TemtoTs? Bo ckonbko pa3?

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

92. UYro Takoe m300apHO-U30TEPMUIECKU MOTeHIan (dHeprus [nb6ca)? Kak ompenensiercss namMmeHeHue sHeprun [ n60ca B
pe3yabTaTe XUMUYECKOH pEeaKiny U KaK OHO BIIMSIET HAa HAPABICHHOCTh PEaKIIH?

93. Paccuurate usmenenue sHeprun [n66ca B peakuusx:

a) 2Fe () + AI203 () = 2Al () + Fe203 (k),
6) 2Al (k) + Fe203 (k) = 2Fe (k) + AI203 (k)
U yKa3aTb, Kakas PeaKiis CllocoOHa Mp-TeKaTh CaMOIPOU3BOJIBHO.

94, Borunciuth  cuctembl PbO2 + Pb = 2PbO Ha OCHOBaHMM M peardpyroNIMX BEIIECTB U ONPEACTUTh, BOBMOXKHA JIK 3Ta
peakmus.
95. Boruncnute AG® u AS° peakuuu

NHA4CI (x) + NaOH (x) = NaCl (x) + H20 (r) + NH3 (r).

MO>KHO JT HCTIOJIB30BaTh ATY PEAKIUIO JUIS IIOJTyYCHUs] aMMHUaKa TP CTaHIAPTHBIX YCIOBHAX?
96. BbIUucInTh 3HaYCHUST CIEAYIONIMX PEAKINi BOCCTaHOBIeHHs okcumaa xenesa (I1):
a) FeO (x) + ' C (rpadur) = Fe (x) + %2 CO2 (1)

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

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

IIpoTexanne kakoif U3 ITUX peaknnii HanboIee BEpPOsITHO?

97. PaccunTarh 3Ha4YCHHs CIICAYIOLIMX PEAKIUIl M YCTAaHOBUThH, B KAKOM HAIPABICHUH OHU MOTYT HPOTEKAThH
CaMOTIPOM3BOJIEHO B CTAHAAPTHBIX YCIOBUSX NpH 25 °C:

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

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

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

98. Kakue 13 mepedyrciIeHHbIX OKCHIIOB MOTYT OBITh BOCCTAHOBJICHBI BOJOPOIIOM JI0 cBoOoaHOTO Metaynia mpu 298 K: CaO,
FeO, CuO, PbO, Fe203?

99. Kakue u3 nepeyrciaeHHbIX OKCHIOB MOTYT OBITH BOCCTaHOBIIEHBI 10 cBOOOIHOrO MeTamia amoMmunueM 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. UeMm n3MmepsieTcsi CKOPOCTh XUMHUUECKON PEaKIHU M OT KakuX (haKTOpPOB OHA 3aBHCHUT?

102. Paccunrare BenmMUMHY KOHCTAHTBI CKOPOCTH peakuun A + B = AB, ecnu mpu koHIeHTpauusax BemiecTB A u B, paBHBIX
cootBercTBeHHO 0,03 1 0,02 MOJIB/JI, CKOPOCTH peakiuuu paBHa 6¢10-5 Mob/(JT1*MUH).

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

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

4TOOBI IPU YMEHBIIEHUN KOHLEHTPAIUU BellecTBa A B 4 pa3a CKOPOCTb NPSAMOI peakuy He U3MEHUNach?

104. Peaxuus mexny BemectBamu A u B nporekaer no ypasHenuto 2A + B = A2B. KonuenTpanus BemiectBa A paBHa 6
MoJIb/1, BemecTBa B — 5 mons/n. KorcTanTa ckopoctr peaxiiu pasHa 0,5. BEIUHC-INTE CKOPOCTh XUMUYECKOH PEaKIiy B
HayvaJbHbI MOMEHT BPEMEHH U B TOT MOMEHT, KOTJla B peakIIMOHHOI cMecu octaHeTcst 50 % BemecTsa B.

105. B xakoM HampaBIeHUM CMECTUTCS PaBHOBECUE PEAKLIUH:

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

IpU YMEHBIICHUN 00beMa B CUCTEME B JiBa pa3a?

106. Peakiusi mpoTekaeT 1o ypaBHEHHIO

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

Kax n3mMeHHTCS CKOPOCTh peaKiuy mocje pa3daBieHus pearnpyroliei cmecu B 4 paza?

107. Kak u3zmenurcst ckopocts npsimoii peakuuu 2SO2 (1) + O2 (1) [J 2S03 (r), ecnu JaBlieHHe B CUCTEME YBEIHYUTDH B 4
paza?

108. JBe peaxiun mpu temrepatype 20 °C mpoTekaroT ¢ OJMHAKOBOH CKOPOCTHIO. TeMmmepaTypHBIi KO3 (GHUIIMEHT CKOPOCTH
HepBoil peakuu paBeH 2, BTopoi 3. Kak OyayT OTHOCHTBCS MeXIy CO00H CKO-POCTH peakiuii, eciii ux nposectu mpu 60 °C?

109. OnpeaenuTb TEMITEPATYPHbBIH K0I(GGHUIIMEHT CKOPOCTH PEAKIMH, €CIIU MPH MOHMKEHUU Temiepa-Typsl Ha 50 °C peakuus
3ameisieTcs B 32 pasa.

110. Peaxuust mpoTekaeT MO ypaBHEHHIO:

4HCI (1) + 02 (r) [ 2H20 (r) + 2C12 (r);  ®[lx.




Kaxumy n3MeHeHUsAMU TaBIEeHUS, TEMIIEPATyphl U KOHLIEHTPAIMN pearupyroIuX BeIeCTB MOKHO CMECTHTh €€ PaBHOBECHE
BIIpaBo?

111. Kakoe cocrosiHMEe CHCTEMBI Ha3bIBAeTCSl XUMHUYECCKIM paBHOBecHeM? [IepeuncinTs Mpru3HaKu MCTHHHOTO XHMHYECKOTO
paBHOBECHSI.
112. Uro Takoe KOHCTaHTa XMMHUYECKOTO paBHOBecus? HamucaTh BbIpa)KeHUS! KOHCTAHT PAaBHOBECHS PEAKLIHIA:
2NO (r) + 02 (r) [J 2NO2 (r); MgCO3 (1) [J MgO (1) + CO2 (1); FeO (1) +
CO (1) LJ Fe (1) + CO2 (7).
113. Kak noBnusieT MOBBIIIEHNE TEMIEPATYPhl U JaBICHUS Ha PABHOBECHE CIEAYIOIINX OOPAaTHMBIX PEaKIUii:
N204 (1) [1 2NO2 (1), = +184,6 k/Ix
2CO (r) [ CO2 (1) + C (1), =-172,5 xJIx
CO (r) + H20 (r) 0 CO2 (r) + H2 (1), =-41,2 xllx
114. Kak moBnusier moBBILIEHHE TEMIIEpaTyphbl U JaBICHUS Ha PaBHOBECHE CIEAYIOUIMX OOpPaTUMBIX PEaKIIHiA:
C (1) + CO2 (r) L] 2CO (v), = +172,5 x/Ix
2H2 (r) + 02 (r) [ 2H20 (1), = -483,6 xllx
N2 (r) +02 (1) [J 2NO (1), = 180 x/Ix
115. B Kakux M3 NpUBEIECHHBIX HW)KE PEaKkUil M3MCHEHUE JABJICHHS HE BBI30BET CMEICHHS PaBHOBECHUS M IoYeMy?

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

N2 (r) + 02 (1) [ 2NO (1)

2CO (r) + 02 (r) J 2C0O2 (1)

CO (r) + H20 (r) 01 H2 (r) + CO2 (1)

116. Harmicats BEIpa)KeHHS] KOHCTAHT PABHOBECHS CIIEIYIOIINX OOpPaTUMBIX XUMHUYCCKAX PEAKIIHi:

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

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

4HCI (r) + O2 (1) [1 2H20 (1) + 2CI12 (7)

117. VYka3aTh, KAKUMH H3MEHECHUSMH TEMIIEPaTyphl, JaBICHNUSA M KOHICHTPAIMH PeardpyrouX BEIECTB MOXKHO JOOUTHCS
MaKCHMAJIbHOTO BBIXOJIa aMMHUaKa M0 PeaKItu:

N2 (r) + 3H2 (r) [0 2NH3 (1), =-92.4 xJIx.

118. Peakst mpoTekaeT 1o ypaBHEHUIO:

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

Vi3MeHeHneM KaKkuX MapamMeTpoB MOKHO JOOUTHCS CMELICHUS PABHOBECHS B CTOPOHY oOpa3oBaHus okcuaa cepsl (VI)?

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

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

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

120. Kaxumu n3meHeHHsIMH TeMIepaTypbl U AaBIEHUS MOXKHO CMECTHTHh PaBHOBECHE B CTOPOHY NMPOIYKTOB Pa3IOKEHHS?
a) CaCO3 (x) [ CaO (k) + CO2 (1); =178 xJlx

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

121. Yemy paBna maccoBas aoss NaCl B pacTBope, coiepikanieM 3 MOJb XJIOpuja HaTpus B 2 KT pacTBopa’?

122. Cwmemamu 50 r 30 %-Horo pactBopa HekoToporo BemiecTBa U 140 r ero 45 %-Horo pacTBopa. Beiuncauts MaccoByro
JIOJIIO TIOJTyYE€HHOTO PacTBOpA.

123. Kaxkoit 06vem 20 %-Horo pacTBOpa cepHON KUCIOTHI (IutoTHOCTH 1070 Kr/M3) HEOOXOIUM ISl MOJTHOTO pacTBOopeHus 20
T KaJIbIHs?

124. CKOJIBKO TPaMMOB PacTBOPEHHOTO BelecTBa comepkurcs B 200 mir:

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

125. B 1,5 1 0,125 H. pactBopa conepxutca 13,91 r pacTBopeHHOro BemecTBa. HaliTu €ro 3KBUBAJIEHT-HYIO Maccy.

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

127. Yemy paBHa MoJspHOCTE: a) 6 H. pactBopa KCl; 6) 0,5 H. pactBopa AICI3; B) 1 H. pactBopa H2S04?

128. Beruncnuts MomsapaocTs 10 %-Horo pactsopa HNO3 mnotrOCTRIO 1055 Kr/M3. Crombko rpammoB HNO3 comepxutes B
2 11 3TOTO pacTBopa?

129. U3 400 T 40 %-Horo (mo macce) pactBopa H2SO4 BrimapuBanuem yaanwma 50 T Bogsl. UeMmy paBHa MaccoBast OIS
H2S04 B ocTaBiiemcs pactBope?

130. ITnotHOCTH 15 %-HOro Mo Macce pactBopa Na2SO3 paBHa 1105 xr/mM3. BBUHCAUTS HOPMAIBHOCTB, MOISIPHOCTS,
MOJISUIBHOCTB PacTBOpa.

131. Yemy paBHBI HOPMaAJBHOCTh W MOJISIPHOCTE 16 %-Horo pactBopa HF miotHOCTRIO 1057 RKr/M37?

132. Cxonpko uTpoB 24 %-noro pactBopa KOH (mmotHOoCcThIO 1218 K/M3), HEOOXOAMMOTO TSI 3aIMB-KH IIEIOYHBIX
AKKyMYJISITOPOB, MOXHO MpUrotoBuTh U3 10 1 48 %-noro pactBopa KOH (munotHO-cThIO 1510 KI/M3).

133. CKOJIbKO MWJUIMJTUTPOB KOHIICHTPUPOBAHHOM CEPHOM KUCIOTHI MIIOTHOCTHIO 1840 kr/mM3, comepika-mieit 96 % H2SO4,
HY’KHO B34Th JJIs1 TpurotoBieHus 3 1 21 %-Horo pactBopa (InoTHOCTHI0 1260 kr/M3), HEOOXOIMMOTO JUTS 3aJIMBKU KUCIIOTHOTO
aKKyMyJjsTopa?

134. Kaxkoit 06vem 10 %-Holi (110 Macce) cepHO# kucioThl (TwoTHOCTh 1070 kr/mM3) moTpedyercs i HelTpaau3au
pacTBopa, coaepxamiero 32 r NaOH?

135. Beruncnuts MaccoByo HOMI0 ruapokcuaa HaTpus B 9,28 H. pactBope NaOH (mnotHocTs 1310 xr/Mm3).

136. CkoJbk0 MIJLTHIHTPOB 96 %-Horo (o macce) pactBopa H2SO4 (mnotHocTh 1840 kr/M3) motpeOyercs ais
npurotoBienus 2 1 0,1 H. pacTBopa?

137. Uemy paBHBI HOPMAJIBHOCTh U MOJISIPHOCTE 35 %-HOro pactBopa oprodochopHoit kucnotst H3PO4 (mnotHocts 1216

kr/M3)? CKoJIBKO BOJIBI COZEPIKUTCS B 1 11 9TOTO pactBopa?




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

139. B xakoit mMacce Boxsl Hamo pacTBopuTh 67,2 11 raza HCl, n3MepeHHOTo IIpH HOPMAIBHBIX YCIOBHAX, YTOOBI TONYy4YHTh 10
%-HbI#1 (110 Macce) pacTBOP COSTHOW KUCTIOTHI?

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

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

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

143. IIpu 0 °C ocmoTuueckoe aasieHue pactBopa caxapa C12H22011 paBao 3,55¢105 INa. Cxonbko rpaMMOB caxapa
conepxkurcs B 1 1 pactBopa?

144. Ipu xakoit TemmepaType OCMOTHYECKOE TaBJICHUE PacTBopa, copepxkamiero 18,6 r anmmmaa COHSNH2 B 3 1 pacTBOpa,
nocturuer 2,84+105 Ia?

145. Paccuntarh MOJNEKYJSIpHYIO MacCy HEIJIEKTPOJIUTA, €CIIU B 5 J1 pacTBOpa COAEPKUTCS 2,5 T' HEXJEKTPOINUTA, a
ocMoTudeckoe nasieHue 3toro pacteopa mpu 20 °C pasuo 0,32+105 Ila.

146. PaccunTaTh OCMOTHYECKOE JAaBICHHE PACTBOpa HEINEKTPONIUTA, coaepxariero 1,52+1023 momnexyn ero B 0,5 11 pacTtBopa
nipu: a) 0 °C; 6) 27 °C.

147. BerancimTs naBneHue BoasHoro mapa Hax 10 %-HeiM pactBopom kapbamuma CO(NH2)2 B Boge npu temneparype 100 ©
C

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

149. Jasnenue napa Boasl npu 30 °C cocrasuser 4245,2 I1a. Crxonpko rpammon caxapa C12H22011 cne-nyer pacTBOpuTh B

900 r BOJIBI AJIS IOJTyUEHHS PacTBOPA, AaBieHue KoToporo Ha 33,3 I1a Huke gaB-neHus napa Boabl? BEMUCIUTE MacCOBYIO I0IIO
caxapa B 3TOM pacTBOpE.

150. Hasnenue napa npu 10 °C cocrasnser 1227,8 Ila. B kakoM KoIu4ecTBE BOABI CIENYET PACTBOPUTH 16 I' METHIOBOIO
crupra CH30OH ans nonyuenus pactsopa, gaBieHue napa koroporo coctasisger 1200 I1a npu toii xe Temneparype? Berauciutb
MmaccoByto oo CH3OH B atom pacTBope.

151. JlaByenue mapa pactBopa, comepxariero 155 r anumuaa COHSNH2 B 201 1 a¢upa npu HEKOTOPO#l TeMIiepaType paBHO
42900 ITa. Jasnenue napa 3¢upa npu 3toii Temmeparype paBao 86380 I[1a. Pac-cuntaTh MONEKYISApHYIO Maccy ddupa.

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

153. OnpenenuTh MOJCKYJSIPHYIO Maccy Kam(opbl, eciu pacTBop, coaepxkarmid 0,552 v ee B 17 T 3Qu-pa, KUITUT TpU
temnepatype Ha 0,461 °C BbIe, 9eM 9uCTHI d¢up. D0ymcKonmIecKkas KOHCTaHTa 3¢upa pasHa 2,16 °C.

154. Cxonpko stunenriuxons C2H4(OH)2 veob6xoguMo 100aBUTH K 5 J1 BOIBI, UTOOBI MOJNYYUTh aHTH-(PU3, 3aMep3aI0IUi
nipu -15 °C? Kpuockonuueckas konctanTa Bojsl K = 1,86 °C.

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

156. BoeryrcnuTh TeMrieparypy KpucTaJTM3aluu pacTtBopa, conepkamiero 20 r caxapa C12H22011 B 400 r BojbI.
Kpuockonunueckas koHctanTa Bozsl K = 1,86 °C.

157. PactBop, cocrosmuii u3 9,2 r iona u 100 r metunosoro cnuprta 3axkunaet npu 65,0 °C, a uncrelii cnupt — npu 64,7 °C.
O0ymnuockonuueckas koHcTanTta cnupra E = 0,84 °C. M3 cKoJIbKHX aTOMOB COCTOUT MOJIEKYJIa paCTBOPEHHOTO iHoaa?

158. Ipu kakoif MPHONU3UTENEHO TeMIepaType OyJeT 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 KUIIEHHsI pacTBOpa HEAEKTPoIHTa, cofaepkaiero 3,01¢1023 mMonekyn B IUT-pe BOIBI?
DOYTHOCKOTTUYECKast KOHCTaHTa BOIbI E=0,52°C.

160. Ha ckonbko rpagycoB MOBBICUTCS TeMIepaTypa KueHust Bozbl, eciu B 300 r Boasl pactBoputh 27 r nioko3sl C6H1206?
D0yTMOCKOTTNIecKast KOHCTaHTa BOJbI E=0,52°C.

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

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

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

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

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

167. Crenenp auccormanuu ykcycHou kuciaorel CH3COOH B 1 1., 0,1 1., 0,01 H. pacTBOopax cooTBeTcTBeHHO paBHa (0,42,

1,34, 4,25 %. Beraucautes Kaucc CH3COOH fy1s 9TUX pacTBOPOB U JOKa3aTh, YTO KOHCTAHTA TUCCOIMALIUH HE 3aBUCUT OT
KOHIICHTPAILIUU pacTBopa.

168. Ocmotrueckoe nasienue 0,2 H. pactBopa ZnSO4 npu 0 °C paBno 3,59+105 Ila. Beruucnuts M30TOHUYECKUIH

ko3¢ uIIeHT 3TOTO pacTBOpA.

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

170. PactBop, comepxanmit § r NaOH B 1000 r H20, xummut npu 100,184 °C. Onpenenuts H30TOHNIECKHi K03 duImenT.
D0yTNOCKOTTNYECcKast KOHCTaHTa BOJbI E=0,52°C.

171. PactBop, conepxkammmii 1,7 r xnopuna unaka ZnCl2 B 250 r Boasl, Kpuctammusyercs npu Temmnepa-type -0,23 °C.
OmnpenenuTs KaXyuryocs cTenens aucconnanuy ZnCl2 B sToMm pactBope. Kprockommdeckast koHcTanTa Bojsl K = 1,86 °C.

172. Bomusie pactBops! kapbamuna CO(NH2)2 u xopuna xansius CaCl2, comepxammue B OIMHAKOBBIX Maccax

pactBopuTens cootBeTcTBeHHO 0,5 1 0,25 MOJIb pacTBOPEHHOTO BEIIECTBA, KUIAT MPH OAHON U TOMH ke Temneparype. Hailtu




KaXyIIyrocs creneHs quccoruarnyu CaCl2 B aToM pacTBope.

173. BbruncinTh Kaxyiyrocs crenenb auccoranud NaCl B 0,25 H. pacTtBope, eciu 3ToT pactBop npu 18 °C nMmeer Takyro
K€ BEIMYMHY OCMOTHUYECKOro AasyeHus, uto u 0,44 M pactsop rmoko3st COH1206.

174. PactBop, comepxammit 0,265 r Na2CO3 B 100r Bogsl, kpuctaimmsyercs npu temmeparype -0,13 °C. Brraucours
KaXyIytocs creneds auccoruanun Na2CO3 B aToMm pactBope. Kpuockonuueckast konctanrta Boasl K = 1,86 °C.

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

176. Ocmotuueckoe gasienue 0,125 M pactBopa KBr paBro 5,63¢105 Ila mpu 25 °C. BeraucnanTs kKa-XyIIylocs CTETIEHb
nucconuanuu KBr B 3TOM pactBope.

177. BrrumennTs kaxymryrocs cTeneHs auccormanin ximopuna kamus KCl B pactBope, comepxaniem 4,47 r KCI B 100 T Boxsl,
€CITH 3TOT pacTBOp kpuctammmsyercs npu -2 °C. Kpnockonngeckas koH-cranTa Boasl K = 1,86 °C.

178. JaBnenue napa pactBopa, conepxamiero 31,5 r aurpara kanpuus Ca(NO3)2 B 500 r Boxs! paBHo 1903,5 I1a npu 17 °C.
JlaBnenue napa Bozpl ipu 3ToM Temneparype paBHo 1937 [a. Paccuurarp ka-xyuryrocs crenenp quccouuanui Ca(NO3)2 B aTom
pacTBope.

179. ITpu xakoit Temmneparype OyneT KMIeTh OJHOMOISUIBHBIN pacTBop NaOH, ecnu cTenens ero gucconuanuu pasHa 73 %?
DOYTHOCKOTTUYECKass KOHCTAHTa BOJIbI E=0,52°C.

180. Ornpenenuts nasienue napa 0,5 %-noro BogHoro pactsopa KOH mpu 50 °C. JlapneHue napa BoAbI MpU 3TOMH
temneparype paBHo 12,334 klla. Kaxymascs crenens qucconnanuu KOH B aToM pactBope paBHa 87 %.

181. CocTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPAaBHEHUSIMHU:

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

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

182. CocTaBUTh MOJEKYJISIPHBIE U MOJEKYISIPHO-UOHHBIE YPAaBHEHHS PEaKIUi, MPOTEKAIOIUX MPU CMe-IIUBAHUHM PAaCTBOPOB
ZnS04 u K28S; Ba(OH)2 u FeCl13; NH4HCO3 u NH40H; NaOH u HCI.

183. HanwcaTh B MOJICKYJIIPHON ¥ MOJICKYJIIPHO-HOHHOM (OpMe YpaBHEHUsI PEAKIHid, MPUBOIAIINX K 00pa30BaHUIO OCAKOB:
a) Hg(NO3)2 + KI — B) CaCl2 + Na2CO3 —

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

184. Harmncate B MOJEKyJIIpHOH M MOJIEKYJIIPHO-HOHHOH (hopMe ypaBHEHHUs peakuuii, MPUBOSIIMX K 00Opa30BaHMIO Ta3oB H
CITa0BIX AIIEKTPOJIATOB:

a) Na2CO3 + H2S04 — B) CaF2 + HCl —

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

185. Harmcats B MOJIEKyJIIpHOH M MOJEKYJISIPHO-HOHHOHW (hopme ypaBHEHUS peakuuil HeHTpaau3aruu:

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

0) HF + KOH — r) H2S + NaOH —

186. CocCTaBUTh MOJIEKYJISIPHBIE YPaBHEHUS peakUuil, KOTOpbIE BBIPAXKAIOTCS MOJIEKYJISIPHO-MOHHBIMH YPABHEHUSMHU:

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

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

187. CocTaBUTh MOJIEKYJISIPHbIE YPaBHEHUS peakuuil, KOTOpbIe BBIPAXKAIOTCS MOJIEKYISIPHO-UOHHBIMH YPaBHEHUSIMHU:

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 ciryyasx
peaxuuy IpoiayT npakruyecku 10 koHua? CoCTaBUTh VISl TUX PEAKLMHA MOJIEKYJISIPHbBIE U MOJIEKYJISIPHO-MOHHbBIE YPAaBHEHHUSI.

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

190. CocTaBUTh MOJIEKYJISIPHBIE ¥ MOJICKYJIIPHO-UOHHBIE YPaBHEHUS PEaKUi, NPOTEKAIOIIUX MPH CMEIIMBAaHUN PAaCTBOPOB
CaOHCI u HCI; Co(NO3)2 u H2S; CuSO4 nu NaOH; Na2SO3 u HCI.

191. CocTaBUTh MOJEKYJIIPHBIE U MOJIEKYJSIPHO-NOHHBIE YpaBHEHHS peakuuil ruaponmsa coneit NH4CI, Na2S, CuSO4,
AICI3. Yka3arh peakiuo pacTBOPOB.

192. CoCTaBUTh MOJICKYJISIPHBIC M 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 peaxinto 00HapyKHUBAIOT PACTBOPHI 3TUX COJIEH?

194. Kakue u3 mepedyrciIeHHbIX HIKE cojiel moasepratoTes ruaponusy: NH4Br, KBr, CuCl2, BaCl2, FeSO4, K2S04, Cr

(NO3)3? [lnst kaxa0it n3 THIPOIM3YIOIIUXCS COJICH HANMCATh YPaBHEHUS PEaKIMi THIPOJIH3a B MOJICKYJIIPHOI 1 HOHHO-
MoJeKyJIsIpHOit popme (1o I cTyneHn) 1 yka3aTh peakuuo BOJHOTO pacTBOPA Kax IO COJIH.

195. Kakue u3 mepedyrciaeHHbIX HUXKe cojiel moasepratoTcs ruaponunsy: AI(NO3)3, KNO3, KCN, Cr2S3, CH3COONa,
Na2S04, Ba(NO3)2? Iy ka0 U3 THIPOIU3YIOIINXCS COJIeil HamncaTh YpaBHEHHS PEaKIi THAPOIN3a B MOJICKYIIPHOH 1
HMOHHO-MOJIEKYJIIpHOH opme (o I cTyneHn) 1 yka3aTh peakuuio BOAHOTO PacTBOpa KaykKIOH COoMu.

196. Kakyro peaknuio cpeasl oOHapyxkuBatoT pactBopbl conieit NH4NO3, (NH4)2S, K2CO03, KC1? OTBeT noATBEpINTH
peaKIHAMH.

197. Kakyro peaxuuto cpensl o0HapyxuBatoT pactBopsl coneit Pb(CH3COO)2, ZnCl12, Na3PO4, NaNO3? Otser
MOATBEPANUTh PCAKIUIMH.

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

199. Kakyro peaxuuio cpensl ooHapyxkuBatoT Boguble pactBopsl coneid NaCN, FeCl3, Ni(NO3)2, K2CO3? Otser 000cHOBATH
pCaKIHAMH.

200. Harmicats B MOJIEKyJIIpHOH M MOJIEKYISIpHO-HOHHOW (hopme ypaBHeHus ruaponmsa coneid NH4ACI, (NH4)2S, (NH4)

3P0O4, K2SO3. Vka3aTh peakuuio cpebl BOAHBIX PACTBOPOB ITUX COJIEH.
201 - 214 CocTaBUTH ANEKTPOHHBIE YPAaBHEHUS M 3aKOHYUTH YPAaBHEHHUS CIEAYIOIINX PEaKIHi:




201. KMnO4 + KI + H2SO4 — K2S04 + MnSO4 + 12 + H20
H2S + H202 — H2S04 + H20

FeCl3 + SnC12 — FeCl2 + SnCl4

202. HCIO3 — ClO2 + HCIO4 + H20

As + HNO3 + H20 — H3AsO3 + NO

HCl + MnO2 — MnCI2 + CI2 + H20

203. KMnO4 + NH3 — KNO3 + MnO2 + KOH + H20
K2Cr207 + HCIO4 + HI — Cr(Cl04)3 + KCIO4 + 12 + H20

12 + CI2 + H20 — HIO3 + HCI

204. KCIO3 + HCl — CI2 + KCI + H20

KMnO4 + K2S03 + H2SO4 — MnS04 + K2S04 + H20
K2Cr207 + H2S + H2S04 — Cr2(S04)3 + S + K2S04 + H20
205. CI2 + KOH — KCI + 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 + HClkorn. — KCI + CrCI3 + CI12 + H20

PbS + H202 — PbSO4 + H20

207. KClO3 — KClO4 + KC1

KClO3 — KCI+ 02

(NH4)2Cr207 — N2 + Cr203 + H20

208. Cu(NO3)2 — CuO + NO2 + 02

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

209. FeSO4 + HNO3 + H2S0O4 — Fe2(S04)3 + NO + H20
H2SO03 + CI2 + H20 — H2S04 + HCl

P+ HNO3 + H20 — H3PO4 + NO

210. P + H20 — PH3 + H3PO3

HCIO + H202 — HCl1 + 02 + H20

MnSO4 + KMnO4 + H20 — MnO2 + K2S04 + H2SO4

211. NaBr + MnO2 + H2SO4 — MnSO4 + Na2S04 + Br2 + H20
Au+ HNO3 + HCl — AuCl3 + NO + H20

H2S + K2Cr207 + H2S04 — S + Cr2(S04)2 + K2S04 + H20
212. HgS + HNO3 + HCl — HgCI2 + S + NO + H20
KNO2 + KI + H2SO4 — NO + 12 + K2S04 + H20

HCIO3 — Cl102 + HC104 + H20

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

HBr + H2SO4 — SO2 + Br2 + H20

KMnO4 + KNO2 +H2S04 — MnSO4 + KNO3 + K2S04 + H20
214. K2Cr207 + Na2S03 + H2S04 — Cr2(S04)3 + Na2S04 + K2S04 + H20
H202 — 02 + H20

KNO2 + PbO2 + HCl — KNO3 + PbCI2 + H20

215. 3aKOHYUTH ypaBHEHMS PEaKIUi, YIUTHIBAs, YTO B KHCJIOH Cpefe MapraHell BOCCTAHABIMBAeTCsS 10 Mn2+, B
HEeUTpanbHOU 10 Mn4d+, B menoyHon 10 Mn6+

KMnO4 + K2S03 + H2S04 —

KMnO4 + K2503 + H20 —

KMnO4 + K25S03 + KOH —

216. Y4uThIBas, YTO XPOM BOCCTAHABIIUBAETCS 0 TPEXBAJIEHTHOIO COCTOSIHUS, 3aKOHYUTh YPAaBHEHUS PEaKLMM:

K2Cr207 + FeSO4 + H2S04 —

K2Cr207 + KNO2 + H2804 —

K2Cr207 + KI + H2S0O4 —

217. Vcxonst M3 CTpOSHHS aTOMOB DJIEMEHTOB, YKa3aTh, KaKie W3 IPHBEACHHBIX HIDKE HOHOB MOTYT OBITH BOCCTAHOBUTEIISMHU:
Zn2+, Fe2+, K+, S27. [IpuBecTy npuMepsl COOTBETCTBYIOLIMX PEAKIIMMI.

218. Hcxons u3 cTpoeHHs aTOMOB 3JIEMEHTOB, YKa3aTh, Kakhe U3 MPUBEICHHBIX HMXKE NOHOB MOTYT OBITh OKUCIUTENSIMH:
Al3+, Fe3+, F-, Cr6+. IIponutiocTpupoBaTh OTBET PEAKITUSIMH.

219. Kaxue 13 npuBeJEHHBIX HUXE HOHOB MOTYT IPOSBISATh U OKUCIUTENbHbIE U BOCCTAHOBUTENbHbIE CBOMCTBA: SO427,
S0327, 827, C1047, NO27, NO3~.O1BeT npOoUIIIOCTPUPOBATh PEAKIUIMH.

220. VYka3arb, Kakue U3 MPUBEICHHBIX HUXKE BEILECTB SBISIOTCS OKUCIUTENSIMH, a Kakue BoccTaHoBUTENsIMU: KMnO4, Zn,
F2, HCI, HCIO4. OTBeT MOTUBUPOBATH.

221. CocTaBHTh CXEMBI JBYX TaJIbBAHHYECKUX 3JIEMEHTOB, B OTHOM M3 KOTOPBIX JKEJIE30 CIYXKHIIO OBl aHOAOM, a B IPYTOM —
katoaoM. [IpuBecTr aneKTpOHHBIE YpaBHEHHS PEAKLMIA, MPOTEKAIOLINX MPU PaboTe 2I1€MEHTOB.

222. CoCTaBUTh CXEMBI JBYX I'aJbBAHUYECKUX 3JEMEHTOB, B OJTHOM M3 KOTOPBIX LIMHK — OTPULATENILHBINA 3JEKTPOA, B APYIOM
— TIOJIOXKUTENBHBIA. Hammcats 31eKTpoHHbIe YpaBHEHHUS Peaknii, IPOTEKAIOIINX MPH padoTe HIICMEHTOB.

223. Paccunrate 5.71.C. TaTbBAaHUYECKOTO DJIEMEHTA, COCTOSIIETO M3 LIMHKOBOTO 3JIEKTpona, norpyxenHoro B 0,1 M pactBop
cyibdaTa [MHKA, 1 BOAOPOJHOTO 3JIEKTPOAA, MOTPYKEHHOTO B TUCTHIUTUPOBAHHYO BOIY.

224. KoHuenTpanmonHnas ragpBaHUYECKasl 1I€Mb COCTAaBJIEHA MarHUEBBIMHU AJIEKTPOJAMHU, MOTPYy>KEHHBIMU B pactBop MgSO4

pa3HON KOHLIEHTPALUH:
Mg | 0,1 M MgSO4 || 0,0001 M MgSO4 | Mg




Paccunrtars 3.4.C. 3TOr0 3JICMCHTA

225. BoruucauTh 3.1.C. TalbBAHUYECKOTO 3JEMEHTA

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

3Hasl, 9YTO PACTBOPHI AIMMOIAPHEL. Kakue mporeccsl IpoTeKaroT Ha AIIEKTPogax IpH paboTe ITOro 3neMeHTa?

226. Ucnonb3oBaB Tabu. 5 [IpunoskeHns, BBIYACIUTE 3.1.C. JIEMEHTa, COCTABIEHHOI0 U3 Hauboyiee U HauMeHee aKTUBHOTO
METaJUIOB, OTrpykeHHBIX B 0,1 M pacTBOpHI HX coneil. Kakue mpomecchl MpoTeKaroT Ha IEKTPoIaX Mpy paboTe ITOTo dIeMeHTa?
227. D.J1.C. BIIEMEHTA, COCTOAIIET0 U3 MEIHOTO U IIMHKOBOTO 3JIEKTPOOB, MOTPYKEHHBIX B 1 M pacTBOpHI comeit 3Tux
9JIeMEeHTOB, paBHa 1,1 B. I3menuTcs nu 9Ta BenuuuHa, eciu ucnonb3oBaTs 0,01 M pactBopsl? OTBET 000CHOBATH.

228. Paccunrats 3.7.c. raTbBaHUYECKOTO 3JIEMEHTA, COCTOSIIETO U3 aJIOMUHUEBON M cepeOpsSHON MIACTUHOK, MOTIPYKEHHBIX
B 0,01 M pacTBOpBI HUTPATOB ATUX MeTaIOB. Kakue mpoueccs NpoTEKaloT Ha IEKTPoJax IeMeHTa?

229. PaccunTaTs moTeHIMAM HOPMAIBHOTO BOJOPOAHOTO 3MIEKTPOAA, IOTPYKEHHOTO B: a) JUCTHILIMPOBAHHYIO BOXY; 0)
pactBop ¢ pH = 3; B) pactBop ¢ pH = 10.

230. Paccunrats 3.1.c. ranbBaHUYECKOTO 3JIEMEHTA

Cr|0,0001 M Cr(NO3)3 || 0,01 M Pb(NO3)2 | Pb
Kakwue mporieccs! IpoTekaroT Ha 3JIEKTPOJax JIEMEHTa BO BPeMs ero paboTsI?

231. UYro Takoe kopposus MeTamnoB? Kakue Buabl kopposuu Bel 3Haere? IlepedncnuTs OCHOBHBIE METO/bI 3alIUTHI METANIOB
OT KOPPO3HH.

232. IIpuBecT mpUMepbl KATOAHOTO U aHOAHOTO MOKPBITUH kene3a. COCTaBUTh JIEKTPOHHBIE YPAaBHEHHS IPOLIECCOB,
MPOTEKAOIIUX ITPU HAPYIIEHUH LETOCTHOCTH MOKPBITHH B arpecCUBHOM cpefie.

233. CocTaBHUTh JJIEKTPOHHBIE YPABHEHUS MIPOLIECCOB KOPPO3UH XPOMHPOBAHHOIO KeNe3a B KMCIOTHOM Cpejle, MPOTEKAOINX
TIPH HapYIIEHNH TIOKPBITHS.

234, CmiaB Meid C HUKEJIeM HaxOIUTCS B BOJHOW Cpesie, HACBIIEHHON KUCIOpoaoM. COCTaBUTh JJIEKTPOHHBIE YPaBHEHHS
npolecca KOppo3HH CILIaBa.

235. B kakux ciydasx HCIIONIB3YIOTCSI aHOMHBIE, a B KAKMX — KaTOIHBIC 3aIUTHBIC MOKPHITHA? [IpuBecTH mpuMmeps! u
COCTaBHUTH 3JICKTPOHHBIE YPABHEHHUS IIPOIIECCOB KOPPO3HH, MPOTEKAIOIINX MTPH HAPYIICHUH KATOJHOTO M AHOJXHOTO MOKPBITHH.

236. AnroMHHUHR ckiienal c xene3oM. Kakoil u3 mMetamnoB OyJeT moJaBepraThCsi KOPPO3UH, €CIM ATH METaJIbl MOnanyT B
KUCIOTHYIO cpely? COCTaBUTh 3JIEKTPOHHBIE YPABHEHUS MTPOLIECCOB KOPPO3UHU.

237. Kak mpoTekaeT mpoliecc KOppo3uH JaTyHH (CIIaBa MeIu ¢ IIMHKOM) B arpeccuBHOM cpene? Co-CTaBUThH dIIEKTPOHHBIE
ypaBHEHHS Ipoliecca KOPPO3UH.

238. Kak mpoTekaeT mporiecc Koppo3un OpoH3bI (CIUIaBa MEIU U 0JI0Ba) B arpeccuBHOM cpene? CocTa-BUTh DIICKTPOHHbBIE
YpaBHEHHS 3TOTO IPOIIecca.

239. CocTaBUTh 3JEKTPOHHBIE YPAaBHEHHUs IIPOLIECCa KOPPO3UHM HUKEIMPOBAHHOIO JKE€Je3a B KUCIOTHOM cpene B cilydae
HapyIIeHHs TTOKPBITHS.

240. Onogo crnasHo ¢ cepedpom. Kakoli n3 MetamioB OyzeT pas3pymiathes B arpeccuBHO# cpene? Co-CTaBUTh JISKTPOHHBIC
ypaBHEHHS IIporiecca KOPPO3HH.

241. BbIXo[ 1O TOKy IIpU MOMYYEHHH METAJUTMUECKOro KaldbLUs MPH JIEKTPOIHM3e pacIuiaBa XJopuia Kambsnus paBeH 70 %.
CKOJIBKO 3JIEKTPUYECTBA HAI0 MPOIYCTUTh Yepe3 IEKTPOIIUT, YTOOBI 1osrydnuTh 400 r Kaabius?

242. CKOJIBKO aITFOMHUHHS MOXKHO TTOJY9IHTH NP JJeKTposu3e paciuiaBa Al203, ecmu B TeyeHue 0,5 gaca mporryckatb TOK
cuioit 10000 A mpu BeIxoze 110 ToKy 85 %? CocTaBUTh CXEMY 3IEKTPOIIN3aA.

243. [Ipu paduaupoBanun Meau TokoM 20 A 3a 4 yaca Beinensercs 78 T Menu. PaccuntaTth BBIXOJ MO TOKY.

244. Kaxue meramibl Heb3s MOMYYUTh JEKTPOJIM30M BOAHBIX pacTBopoB coisieii? [louemy? CocTaBUTh CXeMy 3JIEKTPOJIM3a
BOJHOTO pacTBopa (propuaa kaneiws CaF2 Ha yroasHOM aHOTE.

245. Omnpenenuts 06beM Bogoposa (YCIOBHS HOPMaNIbHBIE), BBIIECIUBIIEroCs IPH MPOITyCKaHUHM Toka cuioil 10 A B TedeHue
30 MuHYT 4epe3 BoHBII pacTBop xyopuaa kanus KCl. CocTaBUTh CXeMy JIEKTPOIN3a Ha TIATHHOBBIX AJIEKTPO/IAX.

246. CKOJIBKO JIUTPOB KUCIIOPOJA, H3MEPEHHOTO TIPH HOPMAJIbHBIX YCIOBHAX, BBIICIUTCS TIPH IPOMYCKAaHHH TOKa CHIIOW 5 A B
TedyeHue 2 yacoB uepe3 BoaHbll pacTBop NaOH? CoctaButh cxeMy 31€KTponu3a.

247. CKoNbKO BpeMeHH NOoTpedyeTcs Ha pas3iioskeHHe 3 MoJjei BoJabsl TOKoM cuiioil 20 A?

248. CocTaBHTh CXeMy JIEKTpoNn3a BOgHOTo pactBopa SnCl2 ¢ rutaTHHOBBIM aHOIOM. CKOJIBKO OJIOBA BBIIEIUTCS HA KaTOIE
B TO BpeMs, Kak Ha aHojie 00pa3oBanock 44,8 11 xyopa, I3MEpPEHHOTO IIPH HOPMAIIbHBIX yCIOBHAX?

249. UYepes pactBop NiCl2 B Teuenue 1,5 gacoB mpomyckanu Tok cuioi 8 A. Ha ckospko rpaMM yMEHBIIMIACh Macca
HHKeneBoro aHoaa? CocTaBUTh CXEMy JJIEKTPOIIU3a.

250. CranpHas etans oomieit mromaasio noBepxHoctd 0,08 M2 morpyxeHa B pacTBOP COJM HHUKEIS M MCIIOIB3YETCS Kak

karox. [lmotHocTs Hukens 8900 kr/m3. KakoBa TonmmuHa 06pa30BaBIIETOCS HUKEIEBOTO MIOKPBITHUS, €CIIN TOK CHuIoi 3,15 A
MpOIMycKajcs B TeueHue 42 MUHYT?

251. Yepes pactBopbl AgNO3 u Cu(NO3)2 npornycTuiii paBHbIe KOJMYECTBa 3JIEKTpUYECTBa. B rnepBoM ciyuyae Ha Katoje
BBIIETMITOCH 12,32 1 cepebpa. CKOIBKO TpaMMOB ME/IU BBIACIIIIOCH Ha KaTo/ie U3 BTOpOro pacTBopa? CoCTaBUTh CXEMBI
9JIEKTPOJIN3a STUX PACTBOPOB C MHEPTHBIM aHOIOM.

252. CocTaBUTh CXEMBI IEKTPOJIM3a paciuiaBa U BogHoro pactsopa KF Ha nnHepTHOM aHoze. CKOJIBKO BpeMEHH MOTpedyeTcs
Juid noiay4eHus 3,9 r kanus, eciy cuia Toka pasHa 20 A?

253. CKOJIBKO BpEMEHH HYXKHO IPOITYyCKaTh TOK CHIIONH 3 A uepe3 pacTBop cyibdara nuaka ZnSO4, 9ToOBI TOKPHITH
TUIACTUHKY Tuiomaapo 0,1 M2 cioem nuHKa TOAmUHOM 2,5¢10-5 M? IInotHOCTh MHKa 7133 Kr/M2.

254. [Ipu npoxoxaeHUH TOKa CHIION 2 A yepe3 pacTBOp COJIM ABYXBAJIEHTHOIO MeTajlja B TeUeHHE | yaca Ha KaTofe
BbiemIioch 4,194r meramna. Haiitu atoMHy!0 Maccy MeTaia.

255. UYepes pactBop xnopuna nuHka ZnCl2 B teuenne 30 MHHYT IPOIMyCKalIu TOK, IpUYeM Ha kartofe Bbiaenuiaocs 0,25 r
UHKa. AMIepMeTp noka3siBai Tok 0,4 A. KakoBa omnibka B OKa3aHHUAX amriep-MeTpa?

256. CoctaBuTh cxeMy anekTponutrdeckoro noiydenus LiOH u3 kakoit-nmu6o comnm nutusi. Kakoe koiamdecTBo

aNeKTprdecTBa Heodxoaumo g nomyderus 1 xr LiOH npu Berxone mo Toky 80 %?
257. [pu snexrponuze Boanoro pactsopa CrCl3 tokom cumoit 4 A macca karona yBeanuuiach Ha 16 T. CKoJIbKO BpeMeHH




MpoAoIDKAJICs mporece dekTponn3a? COCTaBUTh €ro CXeMy IpH YCIOBHH UCTIOJIB30BaHHUS HHEPTHOTO aHOAA.

258. BoaHblii pacTBOp comepuT cMech kaTnoHoB Cu2+, Fe2+, Zn2+. B kakoil mociie0BaTeIbHOCTH OyayT
BOCCTaHABIMBATHCS 3TH HOHBI PH AIEKTpom3e? B TeueHrne kakoro BpeMeHH HaJI0 MPOIYyCKaTh TOK CHIION 2,5 A depe3 pacTBop,
9TOOBI BBIICTHUTH TI0 | T YKa3aHHBIX METAJIOB?

259. [Tpu cune toxa 4 A B Teuenue 20 MUHYT Ha Katone BeiaenuTcs 4,542 r HekoTOoporo meramia. PaccuuraTth
JNEKTPOXUMHUYCCKUI IKBUBAJICHT 9TOTO METaJlIa.

260. [pu snexrponuse pacTBopa cynbhaTa MUHKA Ha aHOJE 00pa30Baoch 5,6 J ra3a, N3MEPEHHOTO MPH HOPMAaJLHBIX
ycnoBusax. CKOIBKO HUHKA BBIJESITUIIOCH 32 TO K€ BpeMs Ha katoie? COCTaBUTh CXEMY DIIEKTPOJIHM3a Ha MIATHHOBBIX AJIEKTPOIaX.
261. Yro Takoe AUCIEpCHBIE CHCTeMBI? B yeM pasnmuuue MexIy MOHO- M HONUAUCIICPCHBIMH, CBOOOA-HO- U
CBSI3HOANCTIEPCHBIMU cucTeMaMi? K KakiM AHCIIepCHBIM CHCTEMaM OTHOCHUTCS ITo4Ba?

262. Uro takoe amcopbumsa? Kak n3aMeHUTCs ancopOUMOHHAs ClIOCOOHOCTh BEHIECTB MPH APOOICHUU KyOMYeCKHX YacTHIl C

JUTHHOU pedpa 5 MKM /10 yacTul ¢ AnuHO# pedpa 10-7 cm? OTBeT MOATBEPIUTH PACUETOM CYMMapHOH MOBEpPXHOCTH 1 cMm3
BEILECTBA.

263. PactBop (301p) KOTOMAHOM Kamdopsl B 1 cM3 comepkut 2¢108 mmodOyin atoro BemecTBa. [IpuHU-Mast TuameTp TI00YIIbI
paBHBIM 10-6 MM, TOJCYUTATh OOLIYIO MOBEPXHOCTH AUCIEPTHPOBAHHOTO BEIleCTBA B | J1 301141,

264. UeMm pa3nuyaroTcst 301b U reib? Bo3aMoXkeH i mepexon u3 30714 B Teiib 1 00patHo? OTBET MOA-TBEPAUTDH PUMEPAMHU.
265. Urto Takoe koyutouabl? B uem mpuumHa Koaryisiuu KOJUIOUAOB?

266. Uro Takoe menTm3amnusg kowtonnoB? Kax ruapokenn sxenesa (III) MoxHO mepeBecTH M3 Koaryiara B 30J1b M U3 30JIS B
KOaryJssr?

267. Hamicats hopMyity KOJUIOMIHOM MUILEIUIBI, 00pa3yroleiicss Mpy B3aMMOACHCTBUH CHIIBHO Pa30aBIICHHBIX PACTBOPOB
AgNO3 u KCI pu Hebonbmiom m30biTke KCl. Ykazats noHbI, 00pa3yromniye JBOHHOH 3JIEKTPUIECKUHA CITOH.

268. Hamnucats opmyity KOJIIOMIHOM MUIIEIIIBI, 00pa3yroleiics IpH B3aNMOJCHCTBUU CIIIBHO pa30aBICHHBIX PACTBOPOB

AgNO3 u KCI nipu Hebonbiiom u3dbiTke AgNO3. Yka3aTh HOHBI, 00pa3yolie aacopOIMOHHYIO YacTh ABOHHOTO AJIEKTPHUECKOTO
CITOA.

269. Hammcats $opmyiry KOJUTOMIHOM MHUIIEIIIBI, 00pa3yomieiics IpH B3aNMOCHCTBUN CIIIBHO pa30aBIICHHBIX PacTBOPOB
Na2Si03 u HCI npu ne6onbmom u3dbiTke Na2Si03. YkazaTb HOHBI, 00pa3ylomue: a) IOTeHIHAIONPeSISIOLIHIA CIIOM; 0)
JIBOMHOM DIIEKTPUYECKUNA CIIOH.

270. Hanmcats GopMyiy KOJTOMIHON MHIIEIIIBI, 00pa3ylomieiicss pH B3aUMOJICHCTBUU CHJIBHO pa30aBICHHBIX PAacTBOPOB
Na2SiO3 u HCI npu me6onbimom m30sTke HCL. Yka3ats nonsl, o6pasyromnie audQy3Hy0 4acTh JBOHHOTO 3JIEKTPHUECKOTO CIIOSL.
271. UYro Bbl 3HaeTe 0 KoaryJupyromieM aeictBuu anekrponautoB? Kakas u3 coneit — NaCl, Na2SO4, Na3PO4 — oka3biBaeT
OoutbIree BO3/IEHCTBHE HA KOATYIISAINIO KOJUTONI0B? OTBET MOTHBHPOBATE.

272. Uro Takoe mopor koarymsnun? Kax on Oyner m3mensarsca B psaxy coneit NaCl — BaCl2 — FeCl3? OTBeT MOTHBHPOBATS.
273. Kak MoHO cTabunu3upoBath aucnepcHble cucteMbl? Uto Takoe crabmimzatop? Kakue BHIBI CTaOMIU3AMU
JMCIEPCHBIX cHcTeM Bol 3HaeTe? UTo Takoe 3alMTHBIE KOIIOMIB! U B UEM MEXaHU3M HX ACHCTBUS?

274. Uro mpowusoiiner, eciau k 3010 Fe(OH)3 mpumute pactBop Na2SO4? M3MeHHTCS TH pe3ybTaT, eClid K 30710
IpeBapUTENbHO H00aBUTh PacTBOp kKpaxMana? OTBET MOTHBUPOBATS.

275. B nBe xon6sl ¢ 301eM MnO2 npununu cienyromue pactBopsl: B epByto NaCl, Bo BTopylo — CHa-4ajia pacTBOp MbLIa, a
3arem NaCl. Uro npounsoiiner B kaxxoi kooe? OTBET MOTHBHPOBATE.

276. Uro mpou3soiiaeT mpu cnuBaHUU KOWIOUAHBIX pacTBopoB AgCl (crabummsatop — KCI) nu Fe(OH)3 (crabummzaTop —
FeCl3)? OtBer noaTBepanTh hopMyaamMu KOJITOUIHBIX MUALEIL.

2717. Yro mpou30oiaeT NMpH CIMBaHUKM KOUTOMIHBIX pacTBopoB H2Si03 (ctabumusatop — Na2SiO3) u Fe(OH)3 (cradbunmsarop
—FeClI3)? OtBer moaTBepauTh GOPMYITaMH KOJUIOUIHBIX MULIEIII.

278. OT 4ero 3aBUCHUT aAcopOIH Ta30B U MapoB HA MOBEPXHOCTH TBEPABIX Ten? UTo Takoe ruapomisHble U ruApodoOHbIe
azncopOenTsl? Ha3BaTh BaxkHeHIINE acOPOCHTEL.

279. OTm4re pacTBOPOB OT JUCIEPCHBIX CUCTeM. VICTHHHBIC M KoJuTouIHbIe pacTBOpbl. MoxeT yin NaCl 0Opa3oBbIBaTh
HCTHUHHBIC U KOJUIOMIHBIE PacTBOPHI? OTBET MOTHBHPOBATE.

280. Uro takoe copbuusa? Xemocopbuusa? HanmcaTh ypaBHEHHs XeMOCOPOLMOHHBIX mporeccoB nornomenus CO2 Bopoil u
OKCHJIOM KaJIbIIMs, a TAKKe MOMJIOMIEHH aMMHUAaKa BOJIOM.

281. VYxkaxuTe, K KAKOMY BHIY IOJIMMEPOB OTHOCHTCS MOJIHMITHIEH IO IPOUCXOKACHHUIO, XMMHUIECKOH Tpupoae, hopme

MAaKpOMOJIEKYJI, [T0 OTHOIICHHUIO K HarpeBaHuio. HamummuTe ypaBHeHNE MOTy4eHHS ONUATHIICHA, YKaXKUTE MOHOMED U METO
HoNy4eHus noauMepa. MoxkeT a1 HONUATUIICH UMETh aTakThdeckoe cTpoeHne? OTBeT MotuBupyiite. Kak ucnomssyercs
HOJIMATUIIEH?

282. VYkaxuTe, K KAKOMY BHJIY IOJMMEPOB OTHOCHTCS MOJIMCTHPOJI IO MPOUCXOXKICHUIO, XUMHIECKOIl npupone, Gopme
MaKpOMOJIEKyJI, [T0 OTHOIICHUIO K HarpeBaHHI0. HamummuTe ypaBHEHUE MOTy4€HHUs TOTUCTHPOIA, YKaXKUTE MOHOMEP U METO
nonydeHus noauMepa. Kakoe ctpoeHue — crepeoperysipHoe WM HEpEryIsapHoe — UMeeT nonuctupon? OTeeT MotuBHpyiite. Kak
UCTIONB3YETCS MOIUCTUPOII?

283. Yxkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS MOTMXJIOPBHHIII MO MPOUCXOXKACHHUIO, XMMUUECKOH mpupone, hopme
MaKpOMOJIEKYJI, 0 OTHOILIEHUIO K HarpeBaHu1o. HamumuTe ypaBHEHNE MOTy4eHHs OIUXIOPBUHUIA, YKAXKUTE MOHOMED U METO]
noaydeHus nonumepa. K kakuM noiauMepam — aTakTHUECKUM WM U30TAKTHUECKUM — OTHOCUTCS 3TOT noaumep? OTBET
MotuBupyire. Kak ucrnons3yercs onuxiaopBUHUI?

284. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCSI HONMMETHIIAKPUIAT IO MPOUCXOKICHUIO, XU-MUYECKOH MpHpoje,
(hopmMe MaKpOMOJIEKyYJ1, IO OTHOLICHHIO K HarpeBaHuo. Hanummre ypaBHEHHE MOTyYCHUS HOJIIMMETHIIAKpUIIaTa, YKaKUTE MOHOMED
Y METOJ NOJTy4eHus noiaumepa. Kakoe CTpoeHHE — CTEpEOPETYISIPHOE HIIH HEPETYIIIPHOE — UMEET 3TOT noaumep? OTBeT
MoTHBHpYy#Te. Kak Hcronas3yercs moauMeTHIakpuiaT?

285. VkaxuTe, K KAKOMY BHIY MOJMMEPOB OTHOCHUTCS MONHAKPUIOHUTPUII MO MPOUCXOKACHHUIO, XMMUUECKOH MPUPOJE,
(hopme MaKpOMOJIEKyYJI, TI0 OTHOIICHHIO K HarpeBaHuio. Hamummre ypaBHEHIE TOTyYeHHUS [TOTHAKPIIIOHUTPIIIA, YKaXKATE MOHOMEDP
¥ METOJ ToJTydeHus nmoauMepa. K xakuM mommMepam — KapOOIETHEIM FITH TeTePOIIEITHBIM — OTHOCHUTCSI OHAKPUIOHUTPIII?
Otset MoTuBHpYyiiTe. Kak ncrnomp3yercs MOMTHaKpUIOHUTPHII?




286. VYkaxure, K KAKOMY BHIY IOJUMEPOB OTHOCHTCS OyTaIUEHOBBII KaydyK IO MPOMCXOXKICHUIO, XUMHYIECKOIl mpupoe,
(hopmMe MaKpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHuo. Hanuimure ypaBHeHHE MOTy4eHUsI OyTalMEHOBOTO KaydyKa, YKa)KUTE
MOHOMEp M METOJI MOIydeHHs moiumMepa. VimeeT u 3ToT mommuMep Iwc- 1 Tpanc-¢popMer? Oteet MoTHBHpYHTE. Kak rcmonb3yercst
OyTamueHOBBII Kaydyk?

287. VYKaxkuTe, K KAKOMY BHY MOJMMEPOB OTHOCHUTCS OyTaJUEeH-CTUPOJIBHBIA KaydyK MO MPOUCXOKACHUIO, XUMUIECKOM
npupoze, popmMe MaKpOMOJIEKYJI, [0 OTHOIICHHUIO K HarpeBaHui0. Hanmmmre ypaBHeHue nonydeHus OyTaueH-CTHPOIBHOTO
KaydyKa, yKa)KUTe MOHOMEPEI M METOJ TIOJTydeHHs rmoauMepa. K KakuM rmommMepam — aTaKTHIeCKUM HITH M30TAKTHYESCKAM —
oTHocHTCs 3TOT nonumep? OTBeT MoTHBHpYiTe. Kak ucnons3yercs OyTaaueH-CTHPONbHBIN Kaydyk?

288. VYkaxuTe, K KAKOMY BHIY NOJMMEPOB OTHOCHTCS OyTaJAWeH-HUTPUIBHBIH KaydyK IO MPOUCXOXKACHHIO, XUMUYECKOH
npupoze, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHHo. HanmmmTe ypaBHeHNE MOIy4eHHUs OyTaAneH-HUTPIIIEHOTO
KaydyKa, yKa)KUTe MOHOMEPHI M METOJ TIOJTydeHuUs moiauMepa. Kakoe cTpoeHne — CTepeoperyIsapHOe HIH HEPETYIIIPHOE — IMEET
atoT nonumep? OTBeT MoTHBHpYHTE. Kak nucnonb3yercs OyTaaueH-HUTPUIBHBIN Kayuyk?

289. VYKaKUTe, K KAKOMY BHIY HOJMMEPOB OTHOCHTCS (heHOI(OpMabIeTHIHAS CMOJIA 110 TIPOMCXOXKICHHIO, XUMUYECKOI
npupoze, GopMe MaKpOMOJIEKYJI, IT0 OTHOIICHHIO K HarpeBaHwo. HanmmuTe ypaBHeHHE TOIy9eHHIS (heHOI(DOPMaITbIeTHIHON
CMOJIBL, YKaXXHTE MOHOMEPHI H METOJ] oTy4eHHs nonumepa. K kakum nonumepam — KapOOIETTHBIM UIIH TeTEPOLETTHBIM —
otHocutcs 3ToT noimumep? OtBer MoTuBHpY#TE. Kak ucnonesyercs penondopmansaeruanas cMomna?

290. VYxaxknTe, K KaKOMY BHIY ITOJFMEPOB OTHOCHTCS MONUATIIICHTEpe(TAIaT MO IPOUCXOKICHHUIO, XUMHUIECKOH TIPHPOJIE,
(hopMe MaKpOMOJIEKyYJ, TI0 OTHOIICHHIO K HarpeBaHUi0. Hamummire ypaBHEHHE TTOTydeHUS MOIHITUICHTEpedTaNIaTa, YKaKITE
MOHOMEpBI U METO/]] OTy4eHHs nonuMmepa. Mimeer i 3T0T monumep Iuc- U Tpanc-popmsl? OTBeT MoTHBHpY#TE. Kak
UCIIONB3YeTCs MoNuITHIeHTepedTanaT?

291. YxkaxuTe, K KAKOMY BHJY IOJIMIMEPOB OTHOCHUTCS] HEHJIOH IO NPOMCXOXKACHHUIO, XMMHUUECKOH Ipupone, hopme
MAaKpOMOJIEKYJI, [T0 OTHOIICHUIO K HarpeBaHui0. HamuimmTe ypaBHeHNE MOTyYeHHs HEHIIOHA, YKaKUTE MOHOMED U METOJ
nostydeHus noianmepa. K kakum nonuMepam — KapOOLIEITHBIM WIIM T€TEPOLCTHBIM — OTHOCHTCS 3TOT nosumMep? OTser
MotuBupyire. Kak ucrnonssyercss HeinoH?

292. VYkaxuTe, K KAKOMy BHIY IOJHUMEPOB OTHOCHTCS MOIUTETPA(TOPITHICH IO TMPOUCXOKACHHUIO, XUMUIECKOH TPHPOJE,
(hopme MakpOMOJIEKyJ, TI0 OTHOILIEHHIO K HarpeBaHuio. Hamummre ypaBHeHHE NOTyYeHUs TOTUTETPahTOPITUICHA, YKAXKHUTE
MOHOMED U METOJ MOITy4eHHUs noauMepa. MoxKeT 1M 3TOT MOJUMEP UMETh aTakTudeckoe cTpoeHne? OTeeT MoTuBHpyiiTe. Kak
HCTIONB3YETCS TTOUTETPadGTOPITIIICH?

293. VYkaxure, K KAKOMY BHIY ITOJUMEPOB OTHOCHTCS MOTMMETIIIMETAKPHIIAT MO MPOUCXOXKACHHUIO, XMMUUECKOH MPUPOJE,
(hopMe MaKpOMOJIEKyJ1, 10 OTHOLICHHIO K HarpeBaHuo. Hanuimmnre ypaBHeHHE MOTy4CHUS TOJIMMETHIIMETAKpHIIATa, YKKUTE
MOHOMEp M METOJI MOIydeHHs rmoiumMepa. K kakiM monmmmepaM — aTaKTHYeCKIM HITH H30TaKTHYECKIM — OTHOCHTCS 3TOT ITOJIUMep?
OtBet MoTuBHupy#Te. Kak Ucronp3yercs MoJIuMeTUIMETaKpUIaT?

294. VYkakuTe, K KAKOMY BHJy MOJMMEPOB OTHOCUTCS MOJHMBHHUIIALIETAT MO MPOUCXOXKICHHIO, XUMUUECKOH mpupoze, popme
MaKpOMOJIEKYJI, [T0 OTHOILIEHHUIO K HarpeBaHu10. HanumuTe ypaBHEHHE MO-ITy4eHUs MOTMBUHMIALETATA, YKaKUTE MOHOMED U
METOJA IoIy4eHus nonuMepa. Kaxkoe cTpoeHue — cTepeoperyIsapHOe W HEPETYIAPHOE — UMEET 3TOT noaumep? OTBer
MoTHuBHpy#Te. Kak ncronap3yercs MoIMBUHIIALETAT?

295. VYKakuTe, K KAKOMY BHIY HOJIMMEPOB OTHOCHTCS KallpOH IO MPOUCXOXJCHHIO, XUMHUYECKOH HpHpoze, Gpopme
MaKpOMOJIEKYJI, IT0 OTHOIICHHMIO K HarpeBaHHIo. KakiuMu MeTogaMu MOKHO TONY4YHUTh KanpoH? HanummTe ypaBHEHUS TOTyIeHHS
3TOTO MOJINMEPA, YKaXKHUTe MOHOMEpPHI. K KakiM mosmMepaM — KapOOIEeTHBIM HITH TeTePOICTTHBIM — OTHOCHTCS KarpoH?

296. VYkakuTe, K KAKOMY BHJy MOJMMEPOB OTHOCHUTCS PE3MHA IO MPOUCXOKICHUIO, XMMHUECKOH mpu-pone, hopme
MaKpOMOJIEKYJI, IO OTHOILIEHUIO K HArPEBAHHIO. Y KaXKUTE MOHOMED M METOJ MOTy4eHHMs pe3rHbl. UeM pe3rHa oTIau4aeTcs oT
»00rUTa? Kak ncmone3yrores pe3nHa U 500HAT?

297. Kakne pa3HOBHAHOCTH MOMUH30MpPeHa cymiecTBy0oT? K kakuM BuaaM MOIMMEpPOB OHH OTHOCSATCS MO MPOHCXOXKICHHUIO,
(hopMe MaKpOMOJIEKyJ1, IO OTHOLIEHMIO K HarpeBaHuio? Hanummre ypaBHEHUs CHHTE3a STUX PA3HOBUAHOCTEH IOIMN30IIPEHa,
YKa)XuTe MOHOMEpHI. Kak nCIionp3yeTcs oTMH30IpeH?

298. Uro Takoe nonuamuaHele cMoinbl? Kakie pa3HOBUAHOCTU MONMAMHUIHBIX CMOJ CYLIECTBYIOT? YKaXHTE, K KAKOMY BUIY
MOJMMEPOB OHU OTHOCSITCS IO IPOUCXOXKAECHHIO, XUMUUECKO! pUpoe, (hopMe MaKpOMOJIEKY I, IO OTHOLIEHHUIO K HaTPeBaHUIO.
Hanumure ypaBHEHUs NOTy4eHUs MOJTHAMUIHBIX CMOJ, YKaXKHTE MOHOMEPBI. Kak HCONB3yIOTCS MONMAMHUHbBIE CMOJIbI?

299. Kaxue Bunel kaydyka cymiecTBytor? K kakoMy BuAy MOJIMMEPOB OHM OTHOCSTCS IO INPOMCXOKICHUIO, XUMUUYECKOH
npupoje, GopMe MaKpOMOJIEKYJI, 10 OTHOIIEHHUIO K HarpeBaHH0? Hanmimmre ypaBHeHHSI CHHTE3a pa3HbIX BUIOB KaydyKa, YKaXKHTE
MoHOMepbI. Kak HCTIONB3YIOTCS 3TH MOTUMEPHI?

300. [epeunciure KapOOLETHBIE TTOTUMEPHI, TOJTYYCHHBIE METOJIOM TOJIMMEPU3aIlUK, HE COJCpKaIIie B OCHOBHOU IICTIH
KpaTHBIX cBsA3ell. Hamummre ypaBHEHNS UX MOTyYeHHS, YKaXKUTE MOHOMEpPEI. Kakne U3 3THX MOIMMEpOB MOTYT HMETh
aTaktuueckoe crpoerne? OTBET MOTUBUpYIITE.

301. Yro takoe pH-unaukaropsi? Kakue unaukaropsl Bel 3Haere? IlpucyTcTBUe KakMX MOHOB B PacTBOPE MOXKHO
00HAPYXUTH TP TOMOIIN HHANKaTOpoB? [TpuBecTH mpuMepsI.
302. B mate mpoOupok, cojxepkamux pacTBOpsI xopunos Hatpus, Meau (II), Gapust, amromunus u xenesa (III), nobasumu

pactBop KOH. Vka3ars B Kakix UMEHHO TPOOUPKAX HAXOJATCS paCTBOPHI ITUX COINEH, ecnu B 1-if mpoOupke BbIMal 0cagok 6enoro
1BETA, B 4-i — CUHETO, B 5-i — Oyporo 1BeTa, a Bo 2-i u 3-i ocajaka He 00pa3oBaiock. [Ipy MOMOIIY KaKOTO peareHTa MO>KHO
OIIPEIETUTH COCTAB COACPKHUMOTO 2-if 1 3-1 mpoOdupok? OTBET NOATBEPANTH YPABHECHUSAMHE PEAKIUHA B MOJICKYJIIPHOI 1 HOHHO-
MOJIEKYJIIpHO# hopme.

303. B nsaTh poOGHpoK, coleprkamux pacTBOPbI XJIOPHIOB Kallksl, aMMOHUs, Maraus, sxkenesa (II) u xanpuums, nodasunm
pactBop NaOH. Yka3aTh B KaknX IMEHHO TPOOUpPKaX HAXOATCS JAHHBIE COJIH, €CIH B 1-i MpoOHpKe BHIMAaT 0Ca 0K 3eJIEHOBATOTO
1BeTa, BO 2-if u 4-if — Gernoro 1BeTa, mpudeM Bo 2-if OH pacTBOpHIICA IPH pa30aBIeHUH BOJOMH, a B 3-if u 5-if mpobupkax ocanka He
o0OpazoBanock. Kak MOXKHO OIpeenTh cocTaB pacTBOPOB B 3-i U 5-1 npobGupkax? OTBET MOATBEPIUTh yPABHEHUAMH PEAKIUH B
MOJICKYJIIPHOI 1 MOHHO-MOJICKYJISIPHOU (hopMe.

304. Yka3aTh Ba XUMHYECKHX PEaKTHBA, MPH IMOMOIIN KOTOPBIX MOXHO Pa3IHYUTh PACTBOPHI XJIOPHIOB MArHUs, KaIbLUsI H
Gapust. HanncaTh B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIpHON (pOpMe ypaBHEHUS peakuuii, MPOTEKAIOIINX MEKAY STUMH PEaKTHBAMU




W KaXKJIOW U3 COJICH.

305. ITpy moMoImy KakuX XUMHUYECKHX PEAKTUBOB MOXKHO Pa3JIMUMUTh CICAYIOLIME COCIMHCHUsI HATPHs: KapOOHAT, XJIOpH,
cynbdat, pocdar 1 THIPOKCHT HATpHsL. HammcaTs ypaBHEHNS peaknii B MOJNIEKYJIIPHONH  HOHHO-MOJIEKYIISIPHOH (opMe.
306. ITpu moMoImM Kakoro yHHBEPCATBHOTO PEAKTHBA MOXKHO OMPEACNIUTH, B KAKOH M3 IATH MPOOHPOK HAXOIATCA PAaCTBOPHI

NaCl, NaBr, Nal, Na2S, CH3COONa? Hanucats ypaBHEHUsI peaKiiii B MOJIEKYJISIPHOW U MOHHO-MOJIEKYJIAPHOH GopMe U yKa3aTh
L[BET OCA/KOB.

307. Harmmcars xumudeckre (GopMyInbl BemecTB, HAXOMAIMUXCS B 3-X KomOax, eciu: 1) pacTBOPHI OKPAIIMBAIOT ILTaMs
TOpeJIKH B (prOJIeTOBBIH 1BeT; 2) mpu npunusaHuu pactBopa AgNO3 B o6pa3max u3 1-it u 3-# kKond Bl TBOPOXKUCTEINA 0CaJOK
Oeroro 1BeTa, a B 00pasiie u3 2-i KoJObI — KeNToro 1Bera; 3) npu godasneann H2SO4 B obpasiie U3 3-i KOJIOBI POU3OIILIO
OypHOe BEIZIeNIeHHe Ta3000pa3HOTO BEIIECTBA, KOTOpOe BEI3BaO moMyTHeHHe pacTBopa Ca(OH)2. OTBeT NOATBEpANTD
YPaBHEHHSAMH COOTBETCTBYIOIIUX PEaKIUil B MOJICKYJIIPHON W HOHHO-MOJICKYJIIPHOH (hopme.

308. [Tpu moMouM KakuX KAaueCTBEHHBIX PEaKIMi MOXKHO PasnuuuTh 2 MuHepalbHbIX ynoopenus (NH4)2S04 u KCI? Otser
HOATBEPJMTD YPAaBHEHHUSIMU COOTBETCTBYIOIINX PEAKINI B MOJIEKYJISIPHOH M HOHHO-MOJIEKYJISIpHOH popMe, yKa3aTh LIBET OCaIKOB.
309. Harmmcars xumudeckue (GopMyITel BeNecTB, HAXOMAMMXCA B 3-X Kojbax, eciad: 1) pacTBOp OKpamIMBaeT IUTaMs TOPETKH B

(uoneToBsIil 1BeT (00pasIb! U3 Koo 1-if u 2-if) u sxentslil (0Opasen u3 3-it kox0sl); 2) npu npuauBaHuK pacTBopa AgNO3 B
o0pasiie u3 koytobl No2 BhINai TBOPOKHUCTHIA 0cag0K Oestoro mBera; 3) nmpu A06aBneHun pactBopa BaCl2 B obpasnax u3 1-i u 3-i
KOJIO BEIMTaiaeT Oenblif ocanok; 4) mpu nodasmennn H2SO4 usmenennit He mpoucxoauT. OTBET MOATBEPANTE YPAaBHEHISAMHI
COOTBETCTBYIOIIUX PEAKIUil B MOJICKYJISIPHOH M HOHHO-MOJICKYJIIpHOH (opme.

310. Kak mpu momouiy BoJsl U a30THOM KUCIOTHI paclo3HaTh YeThIpe MOPOLIKa — CONy, MeJ, Cyibdar Hatpus U runc? OTBeT
HOATBEPMUTH YPAaBHEHHUSIMU PEAKIUH B MOJICKYJIIPHON U HOHHO-MOJICKYJIAPHOH (hopMe.
311. B deTpIpex makeTax ComepKaTcs CISTYyIONINE BEIIECTBA: CyIb(aT amOMUHNS, HUTPAT Oaphs, XJIOPUI aMMOHUS, CYJIbGHUT

HaTpus. Vcrions3ys pacTBOp TMAPOKCHAA KaIUs M OTKPHITHIA UM CyJb(aT alTlOMUHIS, OOHApYKHUTh BCE OCTAJIbHBIEC BEIECTRA.

OTBeT NOATBEPANTH YPAaBHEHUSIMH PEaKLMil B MOJIEKYJISIPHOH 1 MOHHO-MOJIEKYJISIPHOH (opme.

312. Kak npu momomu nepmanranata kanust KMnO4 MoxHO paznmunts: a) cynboatsl xenesa (II) u (III); 6) HUTpaT U HUTPHUT
Kanua? OTBET MOATBEPANUTH YPABHEHUSIMH BO3SMOXHBIX OKHCIHTEIIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

313. Kak nmpu nomoumm auxpomata kanus K2Cr207 mMoxHO pa3nuuuTh: a) cynbgatsl xenesa (II) u (III); 6) HuTpaT u HUTPUT
kanua? OTBET NOATBEPAUTH YPABHEHUSMH BO3MOXHBIX OKHCIHTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINIA.

314. B Tpex OaHkax 0e3 STHKETOK HAXOIATCA CIETYIOIINE BEIlecTBa: Cynb(aT HaTpws, CyabGuUT HATpus, CyIbdUI HATPHSL.
Kak, umes B cBOeM pacHnopsKEHHH JIUIIL OAUH PeaKTUB (KaKoi?), y3HATh, TAe Kakas coyb Haxoautcs? HamicaTs ypaBHeHUS

PEaKIN MEXX/y PEaKTUBOM U KaXKJI0i U3 coieil B MOJIEKYJISIPHOH 1 HOHHO-MOJIEKYJISIpHOH (opme.

315. Kak npu momomy ruipokciaa HaTpHs, HUTparta cepedpa u Xiopuaa 0apus ONpeneNnuTh, Kakoe U3 yIoOpeHni — cynbhar
aMMOHUS, HUTPAT HATPHs, XJIOPUA aMMOHHS — MPEACTABIAET co0O0i nccieayemslii oopasen ynoopenus? OTBET HOSCHUTD
ypaBHEHHMAMH peakuuil B MOJIEKyIPHON U HOHHO-MOJIEKYJISIPHOH (opMe ¢ ykazaHHEM I[BeTa 00Pa30BABIIMXCS OCAIKOB.

316. Kax npu nomomy ruipokcua HaTpusl, HUTpaTa cepedpa u kapOoHATa HATPHUs ONPEIEINTh, KAKOe U3 yI0OpeHHi —
HHUTPAT KaJIbIWs, GochaT aMMOHNS, XITOPHJ] KK — IIPEACTAaBIIET OO0 HeceryeMblil oopasen ynooperus? OTBeT MOsSCHAUTD
YpaBHEHHSAMH peakuuil B MOJICKyJIIPHON U HOHHO-MOJIEKYJISIPHOH (popMe ¢ ykazaHHEM I[BeTa 00PAa30BABIIMXCS OCAIKOB.

317. Kax npu nomomy ruipokcua HaTpusl, HATpaTa cepedpa U COJISTHON KUCIOTHI OIPENCNIUTh, KAKOe M3 YIOOpEeHHH —
HHUTPAT aMMOHHs, KapOOHAT Kaust, pocdaT KaIus — mpeACTaBIsIeT co0oit oOpaser ynoopernsn? OTBET MOSCHUT YPAaBHEHUSIMHI
peakuuii B MOJIEKYJIIPHONH ¥ HMOHHO-MOJIEKYIIIPHOH (opMe C yKa3aHHEM IBETa 00Pa30BaBIIIXCS OCAIKOB.

318. [Tpu momouM KakuX KaueCTBEHHBIX PEaKIMid MOXKHO MOATBEpIUTH cocTaB Tpex BemlecTB: (NH4)2S0O4, KCI, Na2S?
Hammcats ypaBHEHNs COOTBETCTBYIOIINX PEAKIMil B MOJICKYJIIPHOH 1 HOHHO-MOJIEKYJIIPHOH (opMme.
319. HasBare Hambosee BaXKHBIE COJIH JKele3a M yKa3aTh MX MpPAKTHYecKoe 3Ha4deHHe. [IpH MOoMOIM KakuxX peaxiuii MOXKHO

00HapyXUTh IpHCcyTcTBHE HOHOB xkene3a (II) u (III) B pactBope? OTBET NOA-TBEPAUTH YPAaBHEHUAMH PEaKUUil B MOJICKYISIPHOH U
MOHHO-MOJIEKYJISIPHOH (opMme.

320. Ipn moMomy KakuX KadeCTBEHHBIX PEaKIMI MOXKHO ITOATBEPIUTH cocTaB Tpex BemecT: K3PO4, Na2CO3, BaCI2?
Hammcats ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUI B MOJICKYJISIPHON M HOHHO-MOJICKYJIIPHOH (opme.

HaunmMenoBanue 1a60paTopHBIX paboT

CKOpOCTh XUMHUYECKHIX PEaKlnil 1 XUMUUECKOE PAaBHOBECHE
Peakiyn B pacTBOpax 3JIEKTPOIIUTOB

Peaxiiy OKuCIEHHUA-BOCCTaHOBICHUS

Bompocs! 11 mpoBeieHns MPOMEXyTOUHOH arTecTarn B popme sx3amena (UK):

1. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPAHEHUS MAcChl U SHEPIHHU, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH KPATHBIX
OTHOIIIEHUH, 3aKOH YKBUBAJICHTOB.

2. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH O00OBEMHBIX OTHOIICHWH, 3aKOH ABOTAaJIpO W €T0 CIEICTBHUSL. METOIBI ONpeIeIeHHs
MOJIEKYJIIPHBIX MAaccC ra3os.

3. [lepnoguueckuii 3axoH u nepuoaudeckas cucrema .M. Menneneesa. [lepuonpl, rpynisl ¥ NOA-IPYyMNIbI NEPUOIUYECKON
cucteMbl. CBs3b CTPOEHHS aTOMA C MOJIOKEHUEM 2JIEMEHTOB B IEPUOANYECKOM CHCTEME.

Crtpoenue atoma. [loctynater bopa.

KBanToBBIC 4nCna, UX (GU3NUECKUI CMBICIL.

DeKTpOHHAs OpOHUTaNb U «KBaHTOBas stueiikay. [Ipuniun [Maymu. Tpasumo XyHza.

CemelicTBa s-, p-, d- i f- 37JeMCHTOB B MEPHOANIECKOH CHCTEME 3JIEMEHTOB. DJICKTPOHHBIE (OPMYIBI HJIEMEHTOB.
3aBHCHMOCTH CBOIICTB aTOMOB OT CTPOCHHS MX JICKTPOHHBIX 00070YeK. DHEprusi HOHU3AINN U CPOJICTBO aTOMa K

NNk

JIEKTPOHY .




9. Tunbel XMMUYECKOM CBSI3U, UX OCOOCHHOCTH.

10. XuMmuueckas cBs3b U €€ OCHOBHBIE XapaKTEPHUCTUKHU.

11. KoBanentHas xuMuyeckas CBs3b, €€ pasHOBUIHOCTH. MeTOIl BAJICHTHBIX CBSI3EH.

12. Crioco0b1 00pa30BaHMsI KOBaJCHTHONH XMMHUYECKOH CBS3H.

13. I'ubpuanzanust aTOMHBIX 3JEKTPOHHBIX opOuTaneil u e€ BUABI.

14. [onspHOCTH XMMUYECKON CBSI3U. DJIEKTPUUECKUH MOMEHT AMIIOJNS MOJIEKYJIbI.

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

16. BopoponHnas cBs3b, €€ 0COOEHHOCTH U BIUSHHE Ha CBOWCTBA BEIIECTB.

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

18. BHyTpeHHsIs SHEprus W SHTANBNHA. DHepreTHdeckue d(PPEeKThl XUMHUSCKUX ITPOIIECCOB.

19. Maxpo- U MUKPOCOCTOSIHME BellecTBa. BepOsATHOCTb COCTOAHUS CUCTEMBI U SHTPOIHUSL.

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

21. Xumnueckass kKuHeTuka. CKOPOCTb XMMUYECKUX peakLluii B TOMOTEHHOM M I€TEpOreHHON CUCTEME.

22. BnusHue npuposl pearupyrolux BEIIECTB U TEMIIEPATYPhl HA CKOPOCTh XUMHUYECKOH PEAKIUU.

23. BiusHue xatanu3aTopa Ha CKOPOCTb XMMHMUYECKOH peakuuu. MeXaHus3M JelCTBHs KaTaau3aTropa.

24, OO0patuMble 1 HEOOpATHMBIE XHMHYCCKHE PEAKIUH. XUMHUYICCKOS PaBHOBECHE.

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

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

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

28. PactBopsl. I'maparnas Teopus J.1. Menaeneesa. Temnossie 3 dekTsl pacTBOpeHUSI.

29. PacTBOpuMOCTD TBEpABIX BEUIECTB B KUAKOCTSX.

30. PacTBOpuMOCTb ra3oB B JKHUIKOCTSX.

31. KoHuenTpanus pactBopoB, €€ BUJIBI.

32. OcMoc, ocMOTHYECKOE JaBJIeHHe pacTBOpoB. 3akoH BauT — ['odda a1 pacTBOPOB HEINEKTPOIUTOB M IEKTPOIUTOB.
33. IloHnxeHue naBiieHMs HACHILIEHHOIO Iapa PacTBOPUTENS Hal pacTBOPOM. 3akoH Payis nist pacTBOPOB HERIEKTPOJIUTOB
1 DJIEKTPOJIUTOB.

34, [oBblIeHHE TEMIIEpATyphl KUIIEHUsI pacTBOPOB. 3akOoH Payiis aist pacTBOPOB HERJEKTPOIUTOB U HIIEKTPOIUTOB.
35. ITonnxeHue Temneparypbl KpUCTAJUIN3aLUKM PacTBOpa. 3akoH Payis 11 pacTBOPOB HERNIEKTPO-JIIUTOB U 3JIEKTPOIMUTOB.
36. Teopus 37M€KTPOJUTUYECKON TUCCOLMAUY.

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

38. CrnaOble 3JEKTPOJIUTHI, UX AUCCONMANMA. 3aKkoH pazbasiieHuss OcTBabaa.

39. CusbHBIE IEKTPOIUTHL, UX AUCCOLUAIMs. AKTUBHOCTb HOHOB.

40. Peakuny nmoHHOro 0OMeHa B pacTBOpax AJIEKTPOIMTOB. Y CIOBHUS HEOOPAaTUMOCTH PEAKIMH.

41. DNeKTpoITHYECKass AUccouuanus Boasl. HelTpanbHble, KUCIBIE U ILEJI0YHbIE PACTBOPHI.

42. Bonoponusiii nokaszarens. Illkana pH, merons! onpenenenus pH.

43. I'uaponus, ero KONMWYeCTBEHHbIE XapaKTePUCTHKU. 3aBUCHMMOCTH TUAPOJIHM3a OT KOHLUEHTPALUU W TeMIepaTypbl pacTBopa.
44. I'maponus coneit u ero Bubl (Ha MpUMEpe YpaBHEHUM IMAPOIN3a COOTBETCTBYIOIUX COJIEH).

45. JlucriepcHbIe CHCTEMBI, X KIACCH(DUKAIMS TI0 arperaTHOMY COCTOSIHUIO (a3.

46. JlucniepcHbIE CHCTEMBI, UX KIaCCH(HUKAIMS TI0 CTENICHH JUCIepCHOCTH. CBOOOMHO- M CBA3HOJUCICPCHBIE CUCTEMBI.
47. YcroitunBocTh TucnepcHbIX cucteM. MakTopbl CTaOMIU3AlMK AUCIEPCHBIX CHCTEM.

48. CopOrust 1 €€ BHIIBL.

49. Komnonnnsie pactBopsl. CTpoeHHE KOIJIOUTHOW MHIIEIUIHI.

50. Koarynsmus KOJIIOUIHBIX PacTBOPOB U (haKTOPHI, €€ BBI3BIBAIOIIUE.

51. THUMbI OKMCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLU.

52. Peakiuu oxucnenus. BaxHeinme BocCTaHOBUTEIH.

53. Peaxiiuu BoccranoBnenus. Baxueiimue oxucnureny.

54. OKHUCIIUTENILHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTb.

55. DIEKTPOXUMHYECKUE CUCTEMBI. DJIEKTPOAHBIE MOTEHIHUAIbI U Psl HAIPSDKEHUH METaIoB.

56. Kopposust meTanioB u ee BUIBL.

57. Mertoabl 3alMTEl OT KOPPO3UU METAILIOB.

58. [Tonsatue xummuueckoil naeHTuukanuy. KayecTBeHHbIE peakuuy Ha UOHBI.

59. CocTraBiicHHE YpaBHEHHI OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIMi, PeakiiMii HOHHOTO OOMEHa, THIPOJIn3a COJICH.

6.2. Tembl NUCBMEHHBIX PadoT

KontponbHas paboTta cTy1eHTOB 3a04HOH HOpMBI 00yUEeHHUS

KontponbHast pabora Ha TeMy «XHMHYECKUE pacdeTbl». LIenbio BEIMOIHEHHST KOHTPOJILHOW paOOThI SIBISIETCS 3aKpeTlICHHE
TEOPETHUYECKIX 3HAHMH, BRIHOCHMBIX Ha CAMOCTOSTENBHYIO paboTy CTyICHTOB, TO3BOJIIOIINX OCBOUTH CIICIHATIBHBIC Pa3/IeIIb
JMCLMIUIMHBIL.

Brmonnsercs KP cTyneHTOM MHANBUYaIBHO 110]] PyKOBOJCTBOM IPENOAABATENS BO BHEAYJUTOPHOE BPEMsl, CAMOCTOSTEIBHO.
CpoK craun 3aKOHYEHHOM paboThI Ha MPOBEPKY PYKOBOIHUTEINIO YKa3bIBaeTCS B 3aaHUH. I1ociie mpoBepKH U TOPaOOTKH YKa3aHHBIX
3aMeuaHni, paboTa 3ammiaercs. [Ipy moIoKUTETFHOM OLICHKE BEITOTHEHHOH CTyICHTOM paboTe Ha TUTYJIBHOM JINCTE pabOTHI
CTaBUTCA - "3a4TeHO".

6.3. @oH/1 OLIEHOYHBIX CPEICTB

VYpoBeHb CHOPMUPOBAHHOCTH KOMIIETCHITHI B paMKax M3y9aeMOH AUCIHIUIMHEI y CTYACHTOB 3a0YHOH (hOPMBI O0YICHHS
OILICHUBAETCS IO IATHOAINTBHON IIKaNe, OIIEHKAMH - OTIIMYHO, XOPOIIIO, yIOBIETBOPUTEIHHO 1 HEYHAOBICTBOPHTEIILHO.




[Tpumep cTpyKTYpbl (OPMHUPOBAHHUS OLICHKH JIAOOPATOPHON pabOTHI
HanmeHoBaHme TOKa3aTeIs Bamet

WutepBan 6annoB 3a mokazarenb, OT - 10 IlomydeHo
1. IlpeaBapurenbHas MOATOTOBKAa K J1abopaTopHON padoTte
2. 'paMOTHOCTb M3JIOKEHHS M KaueCTBO O(OPMIICHHS pabOTHI
3. CoOTBETCTBHE METOANKHA PaOOTHI CTAHAAPTHOH METOIUKE HKCIECPHMEHTA
4. IlpaBUNBHOCTH BBIMOIHEHHBIX PACUeTOB U rpaduyeckoil dactu.
5. OGOCHOBaHHOCTh U JIOKa3aTEIbHOCTh BBIBOJOB
6.0TBeTHI Ha yCTHBIC BOMPOCHI (3aMuTa paboThI)
HUTOI'OBAS OLIEHKA, 6ann

KpI/ITepI/II/I OLICHKH: - na60paT0pHaﬂ pa60Ta CUHUTACTCA YCIICITHO CHaHHOﬁ, €CJIM 110 UTOoraM OLICHU-BAaHUA CTYACHT Ha6pan nu

Ooee OaIoB, B )KypHaJIe MPEro1aBaTess 1mo 1abopaTopHO paboTe BRICTABISIETCS OIICHKA «3a4TEHO»

[Tpumep cTpyKTypBl GOPMHPOBAHHUS OLICHKH KOHTPOJIBHOH PabOThI CTy/ICHTa 3209HOI (HhOPMBI 00yUICHUS

Kpurepun (+/-) Bon.1 Bom. 2 Bon.3 Bon.4 BomS5
Bom. 11 Bom. 12 Bom. 13 Bom. 14 Bon. 15 Bomn. 16

1 . CooTBeTrcTBHE coAepxka-HUS pabOTHI 3aTaHUI0

(Bapuanty) + + + +

2. I'paMOTHOCTP U3JIOKCHHUS U KAYECTBO O(POPMIICHHUS

paboTer.  + + + + + +
+ + +

3. CooTBeTcTBUE TPEOOBAHHSIM K

COJZIEPKaHUIO + + + + +
+ + + + +

4. IlpaBUIBHOCTH BBIMOTHEHHBIX PACUeTOB U rpaduieckoi

4acTu + + + + + +
+ + + +

5. IIpaBuIIBHOCTE TpaduIecKoit

4acTu + + + + +

+ + + +

6. I'myOuHa mpopaboTKH MaTepHaia, HCIOIb30BaHIE PEKOMEHIOBAHHOM 1 CIIPaBOYHON
JINTEPaTyPhI + + + + +
+ + + + +

OO6mast orieHka paboThI (3a4TeHO/ HE

3a4TEHO)

Kputepuu ouenku:

Bom. 8

Bom. 9 Bom. 10

+ +
+ +
+ +
+ +
+ +

6.4. IlepeyeHb BUIOB OIICHOYHBIX CPEICTB

Kontponsnas padora. Otuer mo nabopaTopHbIM paboTam. TOTOBBI KOHTPOTIb.

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

7.1. PexoMeHnyemast 1uTeparypa

7.1.1. OcHoBHAs1 JIMTepaTypa

ABTOpBI, COCTaBUTENN

3armaBue

W3nmarensCcTBO, TOI

JI1.1 | T'nmunka H.JL. OO6mas xumus: [ydaeOHOe TocoOue IS CTYICHTOB Mocksa: Unrerpan-Ilpecc,
HEXMMHYECKHUX CIEHATbHOCTEN BY30B] 2009
J1.2 |I'muaxa HJL 3agaun U ynpaxHeHus 1o o0Imeil xumun: yaedbHoe nmocodue Mocxksa: KHOPYC, 2011
JI1.3 |[JIyranckas ML.A., XuMus: METOOUYECKUE YKa3aHUA 110 U3YYCHUIO Kypca U Hosouepxkacck: , 2013
[Tanamosa O.1O. BBINOJIHEHUIO KOHTPOJIBHON paboThI Il CTYIECHTOB 3a04HON
(hopMBI 00yUICHUS
7.1.2. JlonoJHUTENbHAS JINTEPATYypa
ABTOpBI, COCTaBUTEIU 3araBue WznarenscTBo, ros
JI2.1 | Pe3smxun B.1. XHUMHS: MHTEHCUBHBIN KypC IMOATOTOBKH K TECTHPOBAHUIO U Mumuck: TerpaCucremc, 2012
JK3aMeHy
JI2.2 | Jlyranckas U.A. Xumus: yaeOHoe mocoOue [JUIs CTyJeHTOB BCEeX HAIPaBICHUH | Hosouepxacck: , 2013




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI2.3 |JIyranckas MLA., XuMmus: METOOUYECKUE YKa3aHUA 110 U3YUECHUIO Kypca U Hosouepxkacck, 2013
anamosa O.10., BBIIIOJTHEHHIO KOHTPOJILHON PabOTHI VISl CTYICHTOB 3a0YHON
IIsatHunbHa E.B. (opmer 00ygenus HarpasieHus 280700 "Texnochepnas
6e3omacHOCTB"
JI2.4 |Kpamenunauxosa H. | Xumus: yueGHOe mocobue It CAMOCTOSTENBHOM paboTHI U Homrkap-Oma: TII'TY, 2013
I'., BunokypoBa P. 1. | mpakrudeckux 3aHATHN
JI2.5 | dpoBoBozosa T.U., Xumus: 1a60PaTOPHBIN MPAKTUKYM ISl CTYICHTOB BCEX Hosouepkacck, 2018
Manamosa O.10., HanpaBJICHUH
IIaraunena E.B.
JI2.6 |Bapennos B. K., XuMHS : AMEKTPOXUMHUUECKUE MPOLECCHI I CHCTEMBL: yIeOHO- Hosocubupck: HI'TY, 2013
Cunuypuna P. E., METOANnYECKoe ocodue
Typiso E. M.
JI2.7 | Anapues A. 1., Xumus : COOpHUK 3a7a4 U YIPaKHEHUH: yueOHO-METOINIECKOe HoBocubupck:
KazaxoBa A. A. nocobue HoBocubupckmit
roCy1apCTBEHHBII
TEXHUYECKUI1 yHUBEPCUTET,
2019
7.1.3. Metonuyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3araBue W3natenscTBO, ros
JI3.1 | Jlyranckas U.A., Xumust: COOPHHUK 32124 ISl CAMOCTOSITEIIBHON PabOThI Hosouepxkacck: , 2008
Hpososo3osa T.U. cTyneHToB cnenuanbHocty 280401 - "Menuoparus,
pexyabTHBaIys U oxpaHa 3emenb'", 280402 "IIpupomooxpaHHoe
o0yctpoiicTBo Tepputopuit" u 270104 - "T'TC"
JI3.2 | Jlyranckas N.A., Xumus: COOpPHHUK 33/1a9 JJIsI CAMOCTOSTEIIFHOW pabOTHI Hosouepxacck: , 2012
Jpososo3zosa T.H. cryznentos HampasieHus 280100.62 «IIpuponoodycTpoiicTBO 1
BOJIOMOJIB30BaHUE) Mpoduieii «Menuopanus, peKyIbTUBALUS U
oxpaHa 3eMenb» u «IIpuponooxpanHoe 00ycTpoiicTBO
TEPPUTOPUII»
JI3.3 | Jlyranckas .A., Xumus: COOPHUK 3319 AT CAMOCTOSATEIIFHOW pabOTHI Hosouepxacck, 2012
Hpososo3osa T.H., ctynentoB HanpasieHus 280100.62 «IIpupoaoodycTpoiCcTBO U
[lanamosa O.10. BOZIOIIOJIb30BaHKE» Mpoduiiel «Menmroparys, peKyJIbTUBALHS 1
oxpaHa 3emeins» u «IIprpomooxpanHoe 00ycTpoHcCTBO
TEPPUTOPUII»
7.2. Ilepeuenns pecypcoB HHGOPMALHOHHO-TEIeKOMMYHUKALMOHHOI ceTu "HTepHeT"
7.2.1 UH()OPMALMOHHO-CIIPABOYHBIC U TIOHCKOBBIE http://www.chem.msu.su
CHCTEMBI
7.2.2 DneKTpoHHAss OUOIMOTEKa YUeOHUKOB http://studentam.net
7.3 IlepeyeHb NPOrpaMMHOI0 o0ecrieyeHust
7.3.1 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cybnumensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaitn Tpeitn»
XP,7,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
732 Dr.Web®DesktopSecuritySuiteArtusupyc K3+ LY Tl'ocynapcTBeHHBIH (MyHUIUITANEHBIN) KOHTpaKT No
PIIA06150002 ot 15.06.2021 r. Ha nepenauy
HEUCKITIOUUTEIILHBIX TIPaB Ha UCIIONB30BaHUE TIPOTPaMM ISt
2BM 000 «AWTHU LIEHT»
733 Yandex browser
734 MS Windows XP,7,8, 8.1, 10; Cyo0nunen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitay
7.3.5 Microsoft Teams ITpenocraBnsercs GecruiaTHO
7.3.6 MS Office professional, CyO6mumen3nonnslii goroop Ne502 ot 03.12.2020 . AO
«Cod¢rJlaitn Tperio»
7.4 TlepeyeHb HHPOPMALNNOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 bazsr nanabix OO0 "TIpecc-Mupopm" (KoHcynbTanT https://www.consultant.ru
+)
7.4.2 basbr manabix OO0 Hay4Hnast anekTpoHHas http://elibrary.ru/
6ubnnoreka

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MO Y JIS)




8.1 2313 CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHH HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop neMoHCTpalmoHHOTO 000pyIOBaHuUs (IEPEHOCHOM): HOYTOYK Mapku Asusmodel/X552M — 1
mt., npoekrop Acerx113PH — 1mt., sxpan HacTeHHBIH — | WIT.; Y4eOHO-HarIsaAHBIC mocoOmus — 15
mrt.; PabGoune mecta ctynentoB; Pabouee MecTo npemnogaBaTes.

8.2 2317 CrienanbHOE MOMENICHUE YKOMIUIEKTOBAHO CIIELUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpeZicTBaMH 00YUCHHsI, CITYKAIIAMU [T TIpecTaBIeHus nHpopManuy ayauropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyA0BaHHS (TIEPEHOCHOH): HOYTOYK Mapku Asusmodel/X552M — 1 mr.,
npoekrop Acerx113PH — 1mT., 5kpan HacTeHHbIH — 1 WT.; Y4yeOHO-HArIAAHbIE TOCOOUs — 9 1mT.;
Hocka- 1 mit.; Paboune MecTa cTyqeHToB; Pabouee MecTo mpemnoaaBaTeds.

83 2305 [TomenieHNe YKOMIUIEKTOBAHO CIICIIHATHN3HPOBAHHON MEOCITBIO0 M TEXHHUECKUMU CPEIICTBAMU
00y4eHHs, CIy>KaIllUMH JUIS TIPEICTaBICHHS HH)OPMAIH 1 OCHAIIIEHO KOMITBIOTEPHON TEXHHUKOH C
BO3MOKHOCTBIO TIOAKITIOUEHH K ceTH «IHTepHeT» U 00ecneueHneM JOCTyIa B SIIEKTPOHHYIO
nHpopMannoHHo-00pazoBareabHyto cpeny HUMU Jlouckoit TAY: KommbioTepsl Mapok: Intel
Celeron 430 — 1 mrt.; Celeron 366 — 1 mt.; Femoza — 2 mr.; Monutop VS — 1 mT.; MoHuTOp
OPTIQUESTQ — 2 mt.; Monutop Intel Celeron 430 — 1 mr.; Kadenpamsaas 6ubnuorexa;

Cronbl komnbloTepHble — 6 wT.; Cron-tym6a — 5 mit.; Crynbs — 16 mr.; TemaTHueckue IiakaThl
—5mr.; Jlocka— 1 mt.; Paboume mecta cTyneHToB; Pabodee MecTo mperopaBatels.

9. METOIMYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCA ITIO OCBOEHUIO JTUCHUIIIIMHBI (MOAY JISA)

1. [onoxenne o Tekymien arrecranuu odydaronuxcs B HUMUW JITAY (BBeAeHO B AeicTBHE MpukazoM aupekropa Nell9 ot
14 uronst 2015 1.). / HoBouepk. nmx.-menuop. uH-T JJoHckoi 'AY.-Dnexrpon. nan.- HoBouepkacck, 2015. - Pexxum goctymna:
http://www.ngma.su - 27.08.2016

2. XuMHA : METOAWYECKUE YKa3aHHUS 110 IMTOJTOTOBKE K TEKyIIeMy KOHTPOJIIO JUTS CTYICHTOB BceX HampasieHuit / HoBouepk. HHX.-
menuop. uH-T JJorckoit 'AY ; coct. O.10. Illanamosa. - HoBouepkacck, 2019.

3. ApoBoBo3oBa, T.M. Xumus: 1ad. mpakrukyM ais cty. Bcex Hampasi./ T. U. IpoBoBo3zosa, O. 0. Illanamoga, E. B. [IsaTHubHA ;
HoBouepk. umk.-menuop. ul-t JoHckoit [AY. - HoBouepkacck, 2018.

4. XuMus: MeTOJ. YKa3aHU MO M3Y4Y. Kypca M BBII. KOHTP. pabOTHI A1 CTYA. 3a04. opMbl 00y4. / HoBouepk. MHXK.-MeIHOp. HH-T
Honcxkoit 'AY, Cocrt.: O.1O. [llanamosa, T.N. IpoBoBo3oBa, HoBouepkacck, 2020.

5. Metoandeckiue peKOMEHJAIMK [0 OpraHU3alMu CaMOCTOSTENbHOI paboTel oOyyaromuxcst 8 HUMU ATAY
[DnexrponHbIi pecypc] : (BBen. B AelicTBHE MpukazoM aupekropa Nel06 ot 19 uronst 2015t.) / HoBouepk. HHX.-METHOP. UH-T
Jouckoit TAY.-Dnexrpon. nan.- HoBodepkacck, 2015.- Pexxum goctyna: http://www.ngma.su

6. Jpososozosa T.M. Xumus [Texct]: c0. 3amad aust caMm. pabOTHI CTyA. cIienl. HampasieHui «Ha3zemHbIe TpaHCTIOPTHO-
TEXHOJIOT. KOMIUIEKChDY;— « DKCILTyaTalus TPAHCIIOPTHO-TEXHOJIOT. MAIIMH U KOMIUIEKCOB» U «Ha3eMHbIe TpaHCIIOPTHO-TEXHOIIOT.
cpenctBay/T.U. JlpoBoBo3oBa, . A. JIyranckas, JI.M. Ky3uenos; HoBouepk. urx.-menuop. uH-T JITAY. — HoBodepkacck, 2015. — 35
c. — 50 ax3.

7. JposoBozosa T.M. Xumus [D1eKTpoHHBINA pecypc]: ¢0. 3agau aist caMm. paboTsl cTy[. crell. HampasineHuil «Hazemusle
TPaHCIIOPTHO-TEXHOJIOT. KOMILIEKCHI»;— « DKCILTyaTalHsl TPAHCIIOPTHO-TEXHOJIOT. MAIlIMH ¥ KOMILUIEKCOBY» U «HazeMHbIe
TpaHCTIOPTHO-TeXHOIOT. cpencTBay/T. 1. [lpoBoBo3osa, M. A. JIyranckas, J[.M. Ky3ne- nos; HoBodepk. umxk.-menuop. uH-T JITAY. —
Onexrpon.nan. — HoBouepkacck, 2015. JKMI; PDF; 1,15MBbB.— Cu- crem.tpeboBanus: IBMPC. Windows 7. AdobeAcrobat 9. —
3ari. cokpaHa.




11. AONOJHEHUS U U3SMEHEHUSI B PABOYEMN IMPOrTPAMME

B pabouyio nporpammy Ha 2022 - 2023 yueGHbli roa BHOCATCA CIEAYIOUME AONONHCHHA W H3-
MEHEHHMS - OOHOBJEHO M AKTYAJIH3HPOBAHO COAEPIKAHHE CJIEAYIOLMX Pa3/e/ioB W M0APA3AC/IoB paGoueii

MporpamMmbl:

8.3 Cospemennbie npodeccHonaibiibie 6a3bl 1 HHGOpMAUHOHHLIC CNPABOYHbLIC CHCTEMDI

Basbl gannbix OO0 "IMpece-Hudopm” (Koncysnb-
TaHT +)

Jlorosop Ne01674/3905 ot 20.01.2022 ¢ 000
"IMpecc-Undopm" (Koncysbrant +)

Basbi pannbix OO0 "PeruonanbHblii HHpopmalm-
OHHBIH MHIEKC UMTHPOBAaHKA"

Jlorosop Ne HK 2050 ot 18.03.2022 ¢ OO0 "Pe-
FHOHANIbHBII MH(OPMALMOHHBIH HHAEKC LUMTHPO-
BaHHs"

Basel naannbix OO0 Hayunas anektponnas 616-
JHOTeKa

JIMuUEH3HOHHBIH JIOroBOp Neo SIO-
13947/18016/2021 or 07.10.2021 OOO Hayunas
snekTpoHHas 6ubanoreka

basbl nannpix OO0 "I'poce Cucrem.Mndopmauus

Koutpakr Ne KPJI-18510 ot 06.12.2021 000

U pewenus"

"I"'pocc Cuctem.MHopmauns u peluenns”

Iepeuens aorosopos BC ofpazosateboii oprannsaunu na 2022-2023 yu. roa

YueOublii Bt Cpok aeiicTBHSI 10KY-
- JAOKYMENTA ¢ yKa3alnHeM PeKBH3HTOB e S
Jlorosop Ne 501-01\20 06 oka3zannn HHPOPMALMOHHBIX YCiyr
2022/2023 | MO MPEAOCTAB/CHHIO 10CTYMA K 6a3oBoii kosuekurn «3BC ¢20.01.2020 r. no
VuusepeuteTckas Gubnuoreka onnainy or 22.01.2020r. ¢ 000 19.01.2026 r.
«HekcMenua»
Jlorosop Ne p08/11 Ha oka3anue ycayr no npeiocTaBieHHIO 10-
2022/2023 | CTYNA K 21EKTPOHHBIM H3ZaHHAM OT 30.11.2017 r. ¢ OO0 «H3- ¢30.11.2017 r. no
natenseTBo Jlanby PazMmelleHre BHYTPUBY30BCKOM JIMTEPATYPbl 31.12.2025 .
Jlou"'AY na nnardopme DB5C Jlaub
Jlorosop Ne COB NeHB-171 no pa3melueHuio npon3BeeHHH 1 ¢ 18.12.2019 r. no
npeaocTasienuio aoctyna k pasnenam 35C COb ot 18.12.2019 31.12.2022 r.
2022/2023 | r.c OOO «39bC Jlanb» ¢ nocaenylouen npo-
Jon.cornawenue ot 24.06.2021 k Jor NeC3b NeHB-171 ot JIOHTauuewn
18.12.2019 . ¢ OO0 «3BC Jlanby
40222008 Jlorosop Ne 11 oka3aHus yciyr OIHOCTOPOHHErO A0CTyNa K pe- g 23;0'20'9 w0
Cypcam HayuHo-TexHu4eckoi 6ubnuorekn «PI'Y Hedru v rasa .10.2020vr.
(HUY) umenn U.M. IN'y6xuna» ot 29.10.2019 r. (Hedrerazosoe s b
heno) NOHrau1emn
AL Jlorosop Ne 48-n Ha nepeaavy nNpoM3BEACHHA HAYKH H HEUC- € 27.04.2018 r. no
KJIIOYMTENIbHBIX MPaB Ha ero Ucnosb3oBaHuu oT 27.04.2018 r. ¢ b ol e g
®I'BHY «PocHUHMITM» sl il
NpoMU3BEACHHE
2022/2023 | Jdorosop Ne 1310 ot 02.12.21 Ha oka3aHue yciayr no npeso-
CTaBJIEHHIO JOCTYMNA K 3JIEKTPOHHBIM H31aHUAM KOJIJIeK- ¢ 14.12.2021 r. no
umii:«BerepuHapus u ceabckoe X03aiHcTBO - M3aatenseTso 13.12.2026 .
Jlaub»
2022/2023 | Horosop Ne 1311 ot 02.12.2]1 Ha okaszanue yciyr no npeao-
CTaBJIEHHIO A0CTYMA K 3IEKTPOHHBIM M31aHHAM KOJUIEKLIMH: c 14.12.2021 r. no
«DKoHOMHKA U MeHeuKMeHT — M3parenbetso Hawkos u Ky ¢ 13.12.2026 r.
000 «3bC Jlaub»
2022/2023 | Jlorosop Ne 2-22 ot 18.02.2022 r. ¢ OO0 «M3parenverso
Jlanb» Ha oka3aHWe ycayr no NpeaocTaBieHHIo A0CTyna K
9JEKTPOHHBIM M31aHUAM KoJeKLMii: «JlecHoe Xo3siicTBO 1 ©20.02.2022 r. no
necouteneproe aeno — M3parensersa Jlanby D6C Jlanb u 19.02.2023 .
OT/ICJILHO HAG KHUT W3 IPYTHX Pa3/iesioB.




8.5 ﬂepelleub uuq)opmauuonublx TEXHOJMOTHIT 1 nporpaMmHoro obccneuenus, HCNoJb3ye-
MbIX NPH OCYUECTBJICHHH 06pa30naTe.r|b||oro npouecca

[epeuennb JHIEH3HOHHOIO NPOrPaMMHOro
obecrneuenus

PexkBH3HTHI NOATBEPKAAIOMIETO JOKYMEHTA

[TporpammHas cucrtema uis oOHapyKeHHs TeK-
CTOBBIX 3aMMCTBOBAHHH B yUeOHBIX H HAyUHbIX
paborax «Antunnaruar. BY3» (unrepuer-
BEpCH);

Monaynb «ITporpaMMHbIi KOMNAEKC NOUCKa
TEKCTOBbIX 3AMMCTBOBAHUI B OTKPBHITHIX HCTOY-
HMKaX CETH MHTEPHET»

JInuensuonbiii norosop Ne 4501 ot 13.12.2021 .
AO «Antunnaruar (¢ 13.12.2021 r. no 13.12.2022

r.).

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7,8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

Cy6anuenzuonnbiii noropop Ne0312 ot 29.12.2021 r.
AO «CodyrJlaitn Tpeiia»

JlononHeHus ¥ U3MEHEHHs PacCMOTPeHb Ha 3aceaannu Kadeapbt «29» asrycra 2022 r.

BHeceHHbIE 10MONHEHHS W W3MEHEHHUs yTBepyKkaalo: «29» asrycra 2022 r.

Jexan akynbreTa é% /aéé a4 (Z/
MCh) (D.1.0)) ¥
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