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1. HEJIM OCBOEHUA YYEFHOM JUCIHATLIAHBI

HeJ’IﬂMI/I OCBOEHHUS JUCHHUILIMHBI «XMMHS» SABJISIOTCS:

- H3Yy4Y€HHUE CTYJEHTaMU OCHOBHBIX IIOHATHH U 3aKOHOB XUMUH;

OCBOEHHE OCHOBHOI'0 MaTepHalla 110 CTPOEHUIO0 aTOMOB, XUMUYECKOU CBS3H U 3aKOHOMEPHOCTSIM,
CBS3aHHBIM C IIEPUOJUYECKUM 3aKOHOM U IIEPUOANYECKON crucTeMon ainemenToB Jl. 1.
MeHnpeneena;

- H3Yy4€HHUE OCHOB XMMHYECKOH TEPMOJANHAMUKHN U KHHETUKH XUMUYECKHUX IPOLIECCOB;

- MOJIy4yeHHE TITyOOKHX 3HAHHWI IO TEOPHU PACTBOPOB U TEOPUU DIEKTPOXUMHUUECKUX

IPOLIECCOB.

2. MECTO YUYEBHOMH JUCHUILJIMHBI B CTPYKTYPE OIIOII BO

Juctunnmza «XuMUs» OTHOCUTCS K 00s13aTeNIbHOM yacTu quctuiuind bioka 1; usyyaercs
B 1 cemecTtpe.
[Ipenyaraembiii  Kypc TIOMOXET CTYJAEHTaM NPUOOPECTH 3HAHUS 10 OCHOBHBIM

XUMHYCCKUM IIOHATHAM, ITOHATH CYINHOCTD NPOTCKAaHUA XUMHUYCCKUX ITPOLIECCOB.

B pe3yjabTaTe 0OCBOCHUA TUCHUIIVIMHBI CTYACHT HOJKECH

3HATb:

e [IpuHIMOBI KIacCCUPUKALUU 1 HOMEHKJIATYPY HEOPTaHUYECKUX COEMHEHUN;
e (OCHOBHBIE TUITBI XUMHUYECKHX CBS3EH;

OCHOBBI COBPEMEHHOW TEOPHH CTPOEHUS aTOMa;

Teopuro KOMITJIEKCHBIX COEMHEHUH;

OCHOBBI PHEPTETUKH U KHHETUKH XUMUYECKHUX MTPOIIECCOB;
Teoputo pacTBOPOB HEAIEKTPOIUTOB U AIEKTPOJIUTOB;
OCHOBBI 3JIEKTPOJIUTHUECKUX TPOIIECCOB.

YMmerh:

e HaxomuTe CBs3b MEXIYy CTPOEHHEM BEIIECTBA U €ro  XUMHUYECKUMHU
BO3MOXXHOCTSIMH;

e Pemare 1100BIE XMMHUYECKHE 3aaa4yu, oOnvupasCb Ha TeOpeTI/I‘-ICCKI/Iﬁ MaTrepuall
OCHOB XMMHH,



[IpoBoauTh mpocTelmme pacy€Tbl MO  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIM
peakuMsaM, SHEPreTHYeCKUM U KHHETHYECKUM ITPoLieccaM, TEOPUH pacTBOPOB;
PaGorate B mnaGopaTopuu C HCIOJB30BAaHHEM MPOCTEHIIEro J1abopaToOpHOTO
000pyI0BaHuUS;

CocTaBiiaTh XMMHUYECKHUE PEAKLUU JIFOOBIX XUMUYECKUX MPOIECCOB M BHINOIHAThH
Ha UX OCHOBE HEOOXOMMbIE PaCUETHI.

Baagers:

MeTtoaukoi MpoBeIeHHSI XUMUYECKOTO KCIIEPUMEHTA B Ja00PAaTOPHBIX yCIOBHUSX;

YMeHreM NpaBUWIBHOTO OOBSCHEHUS Ppe3yJbTaTOB 3KCIIEPUMEHTa, €CIU JIaXe
pe3yiabTaT OTPULIATEIIbHBIN;

° MGTOI[aMI/I OKa3aHUusA HepBOﬁ IMOMOIIH ITPU HCCHACTHBIX CIIYUasaX B XHUMHYSCKOHN

naboparopuu

3. KOMIIETEHIINHA OBYYAIOIETOC51, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI.

Hpouecc HU3YUCHUS OUCHUIIIMHBI HAIIPaBJICH Ha q)OpMI/IpOBaHI/IC 9JICMCHTOB CJICAYHOIIUX

komrereHii B coorBeTrcTBUU ¢ PI'OC BO um OIIOII BO no panHOMy HampaBIeHHIO

IIOATOTOBKU:

Kon HanmeHnoBanue HNuauxarop B pesyabTare ocBoeHUs
KOMIIETEHI] | KOMIIeTeHIIUH AOCTUKEHH S AUCHUILIMHBI 00y4arommiics
0 KOMIIEeTCHIIUH JOJIKeH
YK-1 Cnocoben ocymect- | YK- 1.1 Ananusupy- | 3narTh:

BJISITh MOUCK, KPUTH-
YeCKMH aHaJIu3 M|
cuHTe3 uHpOpMALUH,
NMPUMEHATh CHCTEM-
HbI MOAXO0A IS pe-
IIeHUs  TOCTABJICH-
HbIX 3324

T 3a/1a4y, BBIACTISS €¢
0a30BBIE COCTAaBJIAIO-
muye.

YK-1.2.0npenens-
eT, WHTEePIpPETHPYET
U paHXHUpYyeT UH-
dopmarnuio, Tpedye-
MYIO ISl pelIeHus
ITOCTaBJICHHOW 3aja-
YH.

- OCHOBBI KPHUTUYECKOTO aHaJIH3a
U CHHTEe3a UH(OpMaIIHH;

- OCHOBHBIC XapaKTEPUCTHKHU
uHpopManui U TpebOBaHUA,
MPEIbSABISIEMBIE K HEH;

- HCTOYHUKH  uH(pOpMaLuH,
Tpedyemon TUTST pereHus
MOCTaBIIEHHOW 3a/1a4H;

- OCHOBHBIC PA3IHUUS MEXIY

dakramu, MHEHHUSIMH,
WHTEPIPETAINSIMHU U OIICHKAMU,
- BO3MOJKHEIC BapUAHTHI

PEIICHUA TUITMYHBIX 3a1a4.




YK-1.3.0cymecTs-
JseT MOoucK uHpOp-
Maluu JJis pelieHus
MOCTaBJIICHHON 3aja-
Yl 10 Pa3InYHbIM
THUIIaM 3aIlpOCOB.

YK-1.4. Ilpu obGpa-
0oTke uWHpOpMaAIUU
oTiu4aeTr (axkThl OT
MHEHUH, HHTEpIpE-
Talui, OLIEHOK, (op-
MUPYETCOOCTBEH-

HblE  MHEHUA U
CYXJIEHUSI, apryMeH-
TUPYET CBOM BBHIBO-
IIbI 1 TOUKY 3pEHHUSL.

YK-1.5. Paccmarpu-
BacT MW IIpeajiaract
BO3MOJKHBIE BapHaH-
THI PEIICHHS MTOCTaB-
JICHHOM 3a7a4H, olle-
HHMBasg HMX IOCTOHH-
CTBa U HEAOCTATKHU

Ymersn:

- BBIIEHATHL 0a30BBIE COCTaB-
JISIOLIUE MTOCTaBICHHBIX 33]1a4;

- KpUTHYECKH paboTaTrh C HH-
dbopmarmei;

- WCIOJIb30BATh  PA3IUYHBIC
THUIIBI IOMCKOBBIX 3aIIPOCOB;

- (dopmupoBaTh CcOOCTBEHHOE
MHeHHE O (aKrax, MHEHHSX
UHTEPIPETAMSIX W OICHKax
CUTYallUu;

- 00OCHOBBIBATH  BapHAHTHI
pellIeHnit TOCTaBIECHHBIX 3a/1a4.

Baaaers:

- METOJ]aMH aHaJIM3a U CUHTEe3a B
pEILICHUH 3aa4;

- CIIOCOOHOCTH  OMPEAETSATH,
UHTEPIPETHPOBATh M PaHKHUPO-
BaTh UH(OPMALUIO;
- CIIOCOOHOCTBIO
uH(popMaLuu;

- CIOCOOHOCTHIO (POPMHUPOBATH U
apryMEHTHUPOBATh CBOW BBIBOJIBI
U CYXJICHUS,

IIOUCKa

- CIIOCOOHOCTBIO  IpejIaraTh
BapUAHTHI peleHus
IIOCTaBJICHHOM 3a1a4M u

OLCHUBATh HX JOCTOHMHCTBA H
HEAOCTAaTKH.

OIIK-4

Cnoco0eH npoBOIUTH
U3MEpEHHS "
HaOJIIOICHU,
o0pabaTsIBaTh u
MPEJICTaBISTh
IKCIIEPUMEHTAIHHBIC
JaHHBIE

OIlK-4.1
Comnocrasisier
TEXHOJIOTHIO
MPOBE/ICHUS TUIIOBBIX
HKCIIEPUMEHTOB Ha
CTaHJAPTHOM
000pyI0BaHUU B
nabopaTtopuu 1 Ha
IPOM3BOJICTBE

OIIK-4.2
OG6pabatbiBaet
pe3ynbTaThl HAY4HO-
HUCCIIEN0BATENbCKOMN
NESITEIbHOCTH,
HCTIOJIB3YS
CTaH/JapTHOE
obopynoBaHue,

npubopHI u

MaTepuaibl

3HaTh:

- TCXHOJIOTUIO ITPOBCJICHUA TUIIO-
BbBIX SKCIICPUMEHTOB HA CTaHAAPT-
HOM 00OpYZOBaHHUH B J1abOpaTo-
pPHHU M Ha IPOU3BOJICTBE.

Ymern:

- 00pabaTbIBaTh pe3ysbTaThl Ha-
YYHO-HCCIIEIOBATEILCKOM Jesi-
TCJIIbHOCTH, UCTIOJIb3Yys CTaHAapT-
HOe 000pynOoBaHKe, TPUOOPHI U
MaTepualbl.

Baanern:
- TGXHI/IKOﬁ BKCHepI/IMeHTI/IpOBa-
HUA C UCITIOJIBb30BAHUEM ITAKETOB
IpOTPaMM.




OIIK-4.3

Bnaneer TEXHUKOU
AKCIEPUMEHTUPOBAHU
s C HCHOJBb30BAHHUEM | -
MaKETOB MPOrpamMm

4. OBBEM JINCHUIIMHBI ¥ BUbI YYEBHOMN PABOThHI

Taoauna 4.1.
O0beM JMCHUIIIMHBI M BH/BI Y4e0HOH padoThl 1J151 OUYHUKOB

Buj yueOHoii padoThl Bcero 1
4acoB cemecTp
OO61mas TpyA0eMKOCTh AUCHUTIINHBI 144 144
AyIUTOpHBIE 3aHATHUS 52 52
Jlexuun 36 36
JlaGopaTopHble 3aHATHS 16 16
CamocrostenpHas pabora 65 65
KonTpons 27 27
Ta6auuna 4.2.

O0beM IMCHUIIIMHBI M BBl Y4e0HOM padoThI A1 04HO-3204HOH GopMBbI

Buj yuedHoii padoTbl Bcero 1
4acoB cemecTp
OO61mast TpyA0€MKOCTh AUCHUIIINHBI 144 144
AyIHATOpPHBIE 3aHATHS 32 32
Jlexun 16 16
JlaGopaTopHble 3aHATHS 16 16
CamocrosTenbHas pabora 85 85
KonTpons 27 27
Tadauna 4.3.

O0beM IMCHHMIVIMHBI M BU/ABI Y4e0HOH padoThI 11 3204HUKOB




Buj yuyeoHoii pa6oThi Bcero 1
4acoB ceMecTp
OO01as TpyA0EMKOCTh AUCLHUIIINHBI 144 144
AyIUTOpHBIE 3aHATHUS 10 10
Jlexkuun 10 10
CamocTosTenpHas padoTta 125 125
Kontpo:b 9 9

5. COIEP)KAHUE IUCHUILIUHBI, CTPYKTYPUPOBAHHOE IO TEMAM
(PABIEJIAM) C YKA3AHHUEM OTBEJEHHOI'O HA HHUX KOJMYECTBA
AKAJJEMUYECKHNX WJIH ACTPOHOMMYECKHUX YACOB W BUJOB YUEBHBIX
3AHATUUN

Taoauna 5.1.
5.1. CTpykTypa H coAepKaHHe IUCHUILIMHBI VIS OYHMKOB

OO11ast TPyI0EMKOCTb JUCIUILIUHBI COCTaBIsIEeT 4 3aueTHbIX eauHull, 144 yacos

NeNe | HammeHoBaHMe pasaesia ol = Bunbi ®opmbl
n/n (TembI) § 5 y4eOHoit TeKyIero KOHTPOJIs
= § padoThI ycrneBaeMoCTH
< J | J3 | CP
1. | OcHoBHBIE mOHATHA XH- | 1 2 8 CobecenoBanue,
mun. CTexuoMeTpudecKkue TECTOBBIA KOHTPOJIb,
3aKOHBI. KonTtponbHas padora 1
2. | OcHoBHBIE Kjaccel Heop- | 1 4 2 7 CobecenoBanue,
TFaHUYECKUX COeIMHEHUH TECTOBBIA KOHTPOJIb.
KonTtponbHas pabora 2
3. | Ctpoenue aroma. 1 4 2 6 CobecenoBanue,

TECTOBBIA KOHTPOJIb.
KonTponbnas padora 3

4. | Ilepuonuueckuit 3akoH u | 1 4 2 6 CobecenoBanue,
MepuoandecKkas CHCTeMa TECTOBBIN KOHTPOIIb.
XUMHUYECKUX  DJIEMEHTOB Kontponbnas padota 4
J.M.Menneneena.

5. | Xumunueckas CBS3b. 1 4 2 6 Co0OecenoBanue,

TECTOBBIM KOHTPOJIb.
KouTposabHas pabora 5

6. | CxopocTh xuMuyecknx | 1 4 2 6 CobOecenoBanue,
peakuui. XUMHUYECKOE TECTOBBII KOHTPOJIb.
paBHOBECHE. KounTpomnbHas pabora 6

7. DHepreTuka W HampasjieH- | 1 4 2 6 CobecenoBanue,

HOCTb XWUMHYCCKUX IIPO- TECTOBBIN KOHTPOJIb.




1IECCOB. Kontponbnas padota 7
8. | PactBopel. Teopust smekr- | 1 4 2 8 CobecenoBanue,
POIUTHUIECKONTUCCOIHA- TECTOBBIN KOHTPOIIb.
1105078 KontponbHas padota 8
9. | OkuciurenabpHO-BOCCTaHO- | 1 4 8 6 CobecenoBanue,
BUTEJIbHBIC PEAKIINH U TECTOBBIN KOHTPOJIb.
ANEKTPOXUMUYECKUE TPO- KonTponbnas pabora 9
L[ECCBI.
10 | Kommiekcuele coemuue- | 1 2 2 6 CobecenoBanue,
HUSL. TECTOBBII KOHTPOJIb
Kontposnbnas padota 10
UTOroO: 36 | 16 | 65
Tabauna 5.2.
5.1. CTpykTypa u coaepKaHMe QU CHUILIHHBI VIS 0YHO-32049HOI (POPMBbI
OO11ast TPyI0EMKOCTb JUCIUILIUHBI COCTABIISIET 4 3a4eTHBIX eAuHuIl, 144 yacos
NeNe | HammeHoBaHMe pasaesia ol = Bunbi ®opmbl
n/n (TembI) § 5 y4eOHoit TeKyIero KOHTPOJIs
= § padoThI yCIeBaeMOCTH
< J | J3 | CP
1. | OcHoBHble mnoHATHS XH- | 1 2 2 10 CobecenoBanue,
Mur. CTEeXHOMETPUYCCKHE TECTOBBIN KOHTPOIIb,
3aKOHBI. Kontponbnas padoTa 1
2. | OcHoBHBIE Kiaccel Heop- | 1 4 | 2 |10 CobecenoBanue,
TaHUYECKUX COCTUHEHHM TECTOBBIN KOHTPOIIb.
KonTtponbHas pabora 2
3. | Ctpoenue aroma. 1 4 8 8 CobecenoBanue,
TECTOBBIN KOHTPOIIb.
KonTponbnas padora 3
4. | Ilepuonuueckuit 3akoH u | 1 4 8 8 CobecenoBanue,
nepuoandeckas CHCTeMa TECTOBBIN KOHTPOIIb.
XUMHUYECKUX  DJIEMEHTOB Kontponbnas padota 4
J.M.Menneneena.
5. | Xumuueckas CBSI3b. 1 4 8 8 CobecenoBauue,
TECTOBBIM KOHTPOJIb.
KonTponbHas pabora 5
6. | Ckopoctb  xummyeckmx | 1 4 | 8 8 CobecenoBanue,
peaKuui. XHUMUYECKOE TECTOBBIM KOHTPOJIb.
paBHOBECHE. KonTpomnpHas pabora 6
7. DHepreTuka W HampasjieH- | 1 4 8 8 CobecenoBanue,
HOCTh XHUMHYECKHX TIPO- TECTOBBIH KOHTPOJT.
LIECCOB. KonTponbnas pabora 7
8. | PactBopbl. Teopus snmekr- | 1 4 8 9 CobecenoBanue,
POIUTHIECCKONTCCOITHA- TECTOBBIH KOHTPOJT.
LAH. KonTtponbHas pabdota 8
9. | OxkucinurenbHO-BOCCTAaHO- | 1 4 8 8 Co0OecenoBanue,




BUTCJIbHBIC pCaKIINHN U TECTOBBIN KOHTPOJIb.

AJIEKTPOXUMHUYECKHUE MPO- Kontponbnas padota 9
LIECCBI.

10 | Kommiekcuele coemuue- | 1 2 4 8 CobecenoBanue,
HUSL. TECTOBBII KOHTPOJIb

Kontposnbnas padota 10

HUTOrO: 16 | 16 | 85

Tab6auna 5.3.
5.2. CtpykTrypa u cojep:KaHue JUCHUIJIMHBI JJI5l 3204YHHUKOB

OO61mast Tpy10eMKOCTb JUCLUILIMHBI COCTaBIISIET 4 3aueTHbIX eaunull, 144 yacoB

NeNe | HammenoBanme pasjaesa ol = Buani DopmMbI
n/n (TembI) 5 5 yueOHoit TeKYILIero KOHTPOJIs
= 5 PaGoThI ycHeBaeMoCTH
© JI CP
1. | OcHoBHble moHATHS XH- | 1 1 12 CobecenoBanue,
Muu. CTeXuoMeTpruuecKue TECTOBBIN KOHTPOIIb,
3aKOHBI. KonTponbnas padorta 1
2. OcHoBHBIE KJIacchl Heop- | 1 1 14 CobecenoBaHnue,
FaHUYECKUX COEOUHEHHI TECTOBBIN KOHTPOJIb.
KonTponbnas padora 2
3. Crtpoenue aToma. 1 1 10 CobecenoBaHnue,
TECTOBBIN KOHTPOJIb.
KonTtponbHas padora 3
4. | llepuonuyeckuii 3akoH u | 1 1 CobecenoBanue,
nepuouvecKkas CHUCTeMa 14 TECTOBBIA KOHTPOJIb.
XUMHUYECKUX  DIIEMEHTOB KonTponbnas pabora 4
JA.N.Meunneneena.
5. | XumMnueckas CBs3b. 1 1 CobecenoBanue,
10 TECTOBBIN KOHTPOIIb.
KonTponsHas pabora 5
6. | Ckopoctb  xumuyeckux | 1 1 13 CobecenoBanue,
peaKkuuid. XUMHUYECKOE TE€CTOBBIM KOHTPOJIb.
paBHOBECHE. KOHTpOJ'II)HaSI pa60Ta 6
7. | DHepreTuka W HampasieH- | 1 1 12 CobecenoBanue,
HOCTh XHMHYECKHUX TpO- TECTOBBIN KOHTPOIIb.
L[ECCOB. KonTpomnbnas pabora 7
8. | PactBopel. Teopust amekr- | 1 1 16 CobecenoBanue,
POTUTHYECKONTHCCOIHA- TECTOBBIN KOHTPOIIb.
M. Kontponbnas padota 8
9. | OkuciureabpHO-BOCCTaHO- | 1 1 14 CobecenoBanue,
BUTEJIHHBIC PEAKIINH U TECTOBBIN KOHTPOIIb.
JNEKTPOXUMHUUYECKHE TPO- KonTponbnas padora 9
L[ECCBI.
10 | KommiekcHele coemube- | 1 1 10 CoOecenoBanue,




HUSL. TECTOBBIN KOHTPOJIb
Kontponbnas padora 10

UTOIO: 10 125

5.3. Coaep:xanue TUCHUNIMHBI « XHUMHD)

Pa3zgen 1. Beenenune

OcHoBHBIE TIPOOJIEMBI COBPEMEHHOM HEOpPraHW4eckoil XuMuu. Pycckas HOMEHKIaTypa
HEOPraHMYECKUX COCAMHEHUN (KUCIOPOJ, OKHUCEN, THIPOOKHUCh, BOJA, IIEI0Yb, IMEPEKUCH
BOJIOPO/Ia, CEPHOKHCIBIN, XJOPUCTHIM W T.1.). MexIyHapojaHas HOMEHKIAaTypa. XUMHUS U
3KOJIOTHS.

OcHOBHbBIE TOHSITUS U 3aKOHBI XUMHUH. ATOMHasi €IWHUIA MacChl. ATOMHas H
MoJIeKyJIsipHas Maccbl. Moiib. MonbHas macca. BaneHTHOCTB. CTEneHb OKUCIEHNS. DKBUBAJICHT.
MonbHast Macca skBuBajieHTa. OmpeneneHuss XUMUUECKOT0 3KBUBAJICHTA JJIEMEHTA, KUCIIOTHI,
TUAPOKCHAA, CcOoJHM, OKcuaa. OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE SKBHUBAJICHTHL. 3aKOH
CTEXHMOMETPHUHU. 3aKOH IKBUBAJIICHTOB.

Pazjen 2. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHUH
Knaccudukanus Heopranmdyeckux coequHeHH. OKCUABI, KUCIOTHI, OCHOBAHHUS, COJH.
Knaccudukanus, Gpuzndeckue 1 XAMUIECKHE CBOHCTBA, CIIOCOOBI MOJTYICHUS.

Paznen 3. Crpoenne atroma. PasBuTHne npeacraBiieHuil 0 CTDOCHHH aTOMA
ATOM — Kak cioxHas cucreMa. CioxHas CTpykTypa siapa. [IpoToHbl 1 HEUTPOHBI.

JIBOMCTBEHHAs NpUpoOJa EKTpOHA. Macca M 3apsil 2JIEKTPOHOB. BOiHOBBIE CBOMCTBA
anekTpoHoB. CooTHoleHue HeonpexaenaeHHoctu I'eiizenOepra. Ilonstue opOutanu. BomHoBas
¢yHknus v BonHoBoe ypaBHeHue lllpeaunrepa. PapuanbHas m opOuTanbHas COCTaBISIOLIUE
BOJIHOBOHM (DYHKIIMH.

KBanrtoBbie uncna. CTpykTypa 2JIeKTpOHHBIX 000s104eK. KBaHTOBBIE ypOBHH, KBAHTOBBIE
HOIyPOBHH, S-, P-, d-, f- aTomHbIe OpOuTanu. [IpaBuna KineukoBckoro. PeanbHbie pacnonoxeHus
YPOBHEW U MOJYPOBHEN B aTOME.

OCHOBHBIE NPHUHLMIIBI PACIPEACIEHUS JJIEKTPOHOB B aTOME: NPUHLIMII HaMMEHbIIEH
sHepruu, npuHuun [laynu u npasuno ['ynaa.

N300pakeHne 3J1EKTPOHHOW CTPYKTYpPhl aTroma NpH MOMOIIM 3JIEKTPOHHBIX (GOopMyl U
KBAHTOBBIX SU€eK. DHEPreTUUeCKre AMarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepuoauyeckuii 3aKkoH M mnepuoanyeckasi cucrema 3jemenros JI.U.
MenpeieeBa

[loucku  ocHOBBI  Kiaccu(pUKAMM ~ XUMHUYECKMX  DJIEMEHTOB  JI0  OTKPBITHA
NEPUOANYECKOT0 3aKOHA.

Tpu srama pabotsr .M. MenaeneeBa B 00JaCTH CUCTEMATUKH XUMUUYECKHUX AJIEMEHTOB.
@opMyIUpOBKa NEPUOAMUYECKOTO 3akoHa. Co3AaHME NEPUOJNYECKOM CHCTEMBI 3JIEMEHTOB.
Jlornueckuie BBIBOJIBI M3 IEPUOIUYECKOTO 3aKOHA U IEPHUOINIECKON CUCTEMBI 2JIEMEHTOB.

CoBpemeHHass (QOpMYJIHPOBKAa MEpHOAMUYECKOro 3akoHa. CTpyKTypa COBpPEMEHHOI
MEPUOIUYECKON CUCTEMBI AJIEMEHTOB. KOpOTKONEpHOIHBI M JUIMHHOIEPUOIHBIA BapHaHTHI
nepuoanueckon cucreMsl. [lepuon. I'pynma. [lenenue rpynmsl Ha noarpymmnsl. Tumudeckue
AJIEMEHTHI, TIOJIHBIE aHAJIOTH.

S-, p-, d-, f- ameMenThl. BHYTpEeHHSS U BTOPUYHAS TIEPUOTUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHsSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEPUOAAM U
rpynmnaMm. Paauycel aTOMOB M HMOHOB, DHEPIrUsl MOHM3ALWH, CPOJCTBO K DIEKTPOHY,



ANEKTPOOTPULATEIIBHOCTh: U3MEHEHHS 3THX XAPAKTEPUCTHUK MO IMEPHOJAM U TPYMIIaM.
3aKOHOMEPHOCTH U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB
DJIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCITUHECHUH.

BasneHTHBIC 37I€KTPOHBI 1 MHOTOOOPa3Ke BAJICHTHBIX COCTOSIHUN aTOMOB S-, pP-, d-,
f- onemeHTOB.

Pazgea 5. Xumunueckasi CBA3b

Tunsl xumuueckoit cBsizu. KoBaneHtHas (mosisipHas ¥ HemosisipHas). MeTosn BaJeHTHBIX
ceszeit (MBC). Curma- u nu-cBsi3u. OCHOBHBIE XapaKTEPUCTUKH KOBAJICHTHOU CBsi3u. JinHa u
sHeprus cBsizu. KpatHocTh cBsizu. ['mbpuauzanus aToMHbIX opOuTaneil. MeTosl MOJEKyIIpHBIX
opoutaneii (MO JIKAO). DHeprerudeckue auarpammbl F'OMO- U TE€TE€POSJIEPHBIX MOJIEKYII.
[Tonsipuzanust cBsizu. JMMOJBHBIT MOMEHT CBSI3UM. XapaKTEPUCTUKU B3aUMOACHCTBYIOIIUX
aTOMOB: TOTEHIMAJ HMOHHU3AIMH, CPOACTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENBbHOCTh. MoHHas
CBSI3b KaK MPENeNbHBIA Cilydyaid KOBAJICHTHOM MOJSIPHOW CBsI3U. JIOHOPHO-aKIENTOPHBIN
MeXaHU3M 00pa3oBaHMsA KOBAJICHTHOM CBs3U. BojopoaHas cBsi3b. MeXMOJEKysipHAsS U
BHYTPUMOJIEKYJISIpHAsE BOJOPOJHAsL CBSI3b. MEXMOJIEKYISIpHbIE B3aUMOJACIHCTBUSA MOJIEKYIL.
3HaueHWe BOJOPOJAHBIX CBsi3ed. Metamnueckas cBsi3b. KoMIuieKCHbIE  COEAMHEHUSI.
Koopaunanuonnass teopus. TunudHble KOMIUIEKCOOOpa3zoBaTeNnd M JHUrasabl. MOHO- U
MOJIN/ICHTATHBICIUTaH Ibl. XeJaTHbIe KOMIUIEKChL. M30Mepusi KOMILJIEKCHBIX COEIUHEHUH.
Knaccudukanus u HOMEHKIaTypa KOMIUIEKCHBIX coequHeHu. KBaHTOBOMEXaHHMYeCKHEe METO IbI
TPAKTOBKM XHWMUYECKOW CBSI3M B KOMIUIEKCHBIX COCAMHEHUsX. Jluccommamus KOMIUIEKCHBIX
coenuHeHuil. KoHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO HoOHA. [IpuMeHeHHe KOMIUIEKCHBIX
COCMHECHUM.

Paznen 6. Kunernka m MeXaHu3M XMMHYECKHX peaKUHil

CKOpoCTh XMMHMYECKOM pEaKIUH, €€ 3aBUCHUMOCTb OT IPUPOABl U KOHLEHTPALUU
peareHToB, Temieparypbl. KoHcTaHTa CKOpOCTH, €€ 3aBUCUMOCTh OT TEMIIEpaTyphl. Y paBHEHUE
AppeHnyca. JHeprus aktuBauuu. [IoHsTHE O TEOPUM AKTUBHBIX COYAAPEHUH, AaKTHBUPOBAHHOM
KOMIUIEKCE B TEOPUHM aOCOJIOTHBIX CKOPOCTEH peakuuu. MexXxaHu3M U KUHETHKa peakuui B
TOMOTeHHbIX M rereporeHHblx cuctemax. llemnsle (H.H.CemeHoB) wu konebarenbHble
(b.Il.benoycoB, A.M.)XKabotuHckuii) peakiuu. ['oMOreHHbIN U reTeporeHHbI katanu3. Kune-
TUYECKUH BBIBOJ] 3aKOHA JEHCTBYIOIINX MaCC.

WNuruburopsl n nuurudbupoanrie. OCOOEHHOCTH KMHETUKH ra30(a3HbIX, KUAKOPa3HBIX U
TBepA0(a3HbIX peakuuil. MexaHn3Mbl peakiuii ¢ yuacTHEM OPTaHUYECKUX COeTMHEHHIM.

Xumuyeckoe paBHoBecue. OOpatuMble U HeoOpaTHMMble XHMMHMUYECKHE PEAKIUH.
CocTrosiHMEe paBHOBECHUS U MPUHIUI MUKPOCKOITMYECKOM 0OpaTUMOCTH peakiuu. Kunernueckuit
Y TEPMOJIMHAMUYECKUH MOAXO0AbI K ONIMCAHUI0 XUMHUUECKOTO PABHOBECHSI.

KoHcTaHTa XMMHMUYECKOrO paBHOBECHsSI U pa3M4Hble CIOCOObI ee BblpakeHus. CBs3b
KOHCTaHTBhl XMUMHYECKOIO pABHOBECHS CO CTaHJApTHBIM M3MEHEHHeM »sHepruu ['ubdbca.
CMeleHne XuMU4YeCKOro paBHOBeCHs ITpU U3MeHeHnu ycinoBuil. [Ipunnun JlelllaTense.

Pa3nes 7. JDHeprernka u HaNPaBJIEHHOCTb XMMHYECKHX MPOLECCOB

OcCHOBHbIE TOHSTHUSI XUMHUYECKOW TEPMOJIMHAMUKU: CHCTEMa, MapaMeTpbl COCTOSHUA,
paborta, sHeprus, TeroTa.

BHyTpeHHss dHeprus, U ee U3MEHEHHEe NPHU XUMHUYECKMX U (pa30BBbIX IMPEBPALICHUSIX.
[lepBoe Hauano TEPMOAMHAMHUKH. OHTAIbNUS O0Opa30BaHUS XUMHUECKUX COEAMHEHUI.
CranpgaptHoe cocrostHue. CTaHmapTHble OSHTadbNUU oOpa3zoBaHus. TemnoBble 3 exTs
XUMHUYECKHMX peakuuil. TepMOXMMHUYECKHE pacdeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
MUYecKHe UKL TernnoeMKocTh. TeMneparypHas 3aBUCUMOCTh TEINIOEMKOCTH U SHTAJIBITUH.

Bropoili 3akOH TepMOAMHAMUKH. DHTPOINHUA. 3aBUCUMOCTb 3HTPOIUU OT TEMIIEPATYpHI.
CranpaptHass sHTponus. V3MeHeHue sSHTponuu mnpu (Ga3oBBIX MEPEXOAAX M XUMHUYECKHUX
peakiusax. OnHepruss [ub0ca u sHeprus [enpmromeua. Kpurtepuii caMonpou3BOIBHOTO



MPOTEKAHUS MPOLIECCOB. XMMHUYECKUM MOTEHIMAN, 3aBUCUMOCTh XMMHUUYECKOTO MOTEHIHAAIA OT
KOHILIGHTpAllW, JABJICHHUS pEareHTOB. YCIOBHE XHMHMYECKOro paBHOBecus. HM3orepma
XUMHUYECKOW PEaKLUU.

Paznen 8. PacTBOpbI

PactBopbl Jkuzakue (BOJHBIE W HEBOAHBIE), TBepible M Tra3oo0OpasHble. CrnocoObl
BBIPQXEHUSI KOHLIEHTPALMKM pPacTBOPOB: MaccoBas 0N, MOJSPHOCTb, HOPMAaJIbHOCTb,
MOJIJIBHOCTB, MOJIApHas Aojis. BnusHue Ha  pacTBOPUMOCTb  DHEPIUU  CTPYKTYPBI
KPUCTAJZIMYECKOTO  BELIECTBA M  DHEPrMM  cojibBaTalMu. PacTBOpbl  HACBILICHHBIE,
HEHACBILLICHHbIE U, KOHLIEHTPUPOBAHHbIE U pa30aBieHHbIE.. PacTBOpHI H€anbHbIE U peaJIbHBIE.

[ToHsiTHE O KOJUIOUIHBIX PAaCTBOpaxX.

KommratusHble CBOMCTBAa paCTBOPOB HE JIEKTPOJIUTOB U JIEKTPOIUTOB. JlaBiieHue napa
OuHapHbIX pacTBOpoB. 3akoHbl Payms. Kpuockomus u  30y/UIMOCKONUS Kak METOIbI
onpezcyeHuss MOJAPHbIX Macc. OCMOC M OCMOTHYECKOE J[aBJIEHUE B HEOPraHUYECKUX U
Ouonornyeckux cucremax. 3akoHsl Payns m Bant ['odda ans pacTBOpoB HE AIIEKTPOIUTOB U
3NEeKTPOIAUTOB. M30TOHMYECKUH K03 HUIIUeHT.

Onekrponutnueckas auccouuanus (C.Appenuyc). CuiibHbIe U clIa0ble SJIEKTPOJIUTHI.
Crenenp M KOHCTaHTa Juccouuanuu. PakTophl, BIMAIOIIME HA CTENEHb IEKTPOJIUTUYECKOU
muccounanuu. Kaxymascss creneHb AMCCOLMALIMM CWIBHBIX 3JEKTPOJIMTOB. Jluccoumanus
cJ1a0bIX AIEKTPOIUTOB. 3aKOH pa3BesieHHst OcTBalIbA.

Boma xak Baxseummii pactBopurenb. KoHcraHTa aucconmanvu  Boabl. MoHHOe
IIPOU3BEICHUE BOIbl. BOJOpOIHBII TOKa3aTeb.

I'maponus u conbBOnM3 cosneil. KoHcTaHnTa paBHOBECHSI peakUu ruapoin3a. GakTopsl,
BIIMSIOLIME HA PABHOBECHE PEAKIUI TUAPOIIN3A.

[Ipou3BeneHrne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBUS
OCAKICHMS U PaCTBOPEHUS OCATKOB.

Pazgen 9. OkuCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN

TCOPI/IH OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ. Knaccmbnxaum{ OKHCIINTCIIBHO-
BOCCTAHOBUTEJIBHBIX  peakuuil. MeXMONeKyIspHble, BHYTPUMOJEKYISIPHBIE,  pPEAKLIUHU
nuctiponiopiimonupoBanus.  Oxucnutenb.  BoccranoBurtens.  [lpomecchl  OKHCIEHHS U
BoccTaHOBJIEHUSI. (COCTaBIEHUE YpaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN
METOJIOM SJIEKTPOHHOTO Oajlanca M METoJIOM TMoiypeakiuii. CTerneHb OKUCICHHS aTOMOB B
Mouekyie. [IpaBuma onpenenenus CTeNeHN OKUCICHUS! aTOMOB B MOJIEKYJIaX M CJIOKHBIX MOHAX.

Pa3nea 10. OCHOBBI 3/1€KTPOXUMHH

DNeKTpoAbl, ralbBAHUUECKHUH 7eMeHT. CXeMaTH4ecKoe N300pakeHHe rajlbBaHUUECKOTO
aNeMeHTa. OJEeKTpOAHBIM mnoTeHuuan. CraHmapTHbeil saekTpoaHbli  noteHuuan. JC,
crangaptaas J]JC.

Psn Hanpsbxkenuid. YpaBHenue HepHeTa DnekTponn3 pacTBOPOB U PACIIIaBOB.

Pa3nea 11. KomiuiekcHbIe COeANHEHUS

KommiekcHsle coenuHenus. KoopaumHanmonHas teopus BepHepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coelMHeHUH. HoMeHknaTypa KOMIUIEKCHBIX coeauHeHui. IIpaktuueckoe
IIPUMEHEHUE K. C.

6. OBPA3OBATEJIBHBIE TEXHOJIOTUHA

HpI/I HU3YUCHUHU TCOPCTHYCCKOI'0 KypCa Ha JICKHUAX MNPCAYCMAaTpUBACTCA 3aJI0OKCHUC
MaTtcpHrajia B BUAC IMPE3CHTAINU. OT}IGJ’IBHLIG JICKIIUH HU3J1araroTCA I10 HpO6J'IGMHOI>i TEXHOJIOTHH.



Ha nexnusix ucnonb3yroTcsl B Ka4eCTBE JEMOHCTpAlMOHHOro Marepuana [lepuoauueckas
cucrema snemeHToB J[. V. MenaeneeBa u ps Apyrux CpaBOYHBIX TAOJIHIL.

ITpu u3yyeHUM CBOWMCTB OTAEIBHBIX XMMHUYECKUX COCAMHEHUM M XMMHUYECKHX IPOLIECCOB
IIPElyCMAaTPUBAETCS IOCTAaHOBKA JICKIIMOHHBIX JIEMOHCTPALIUOHHBIX OIBITOB.

Hexkotopele  pasgensl  TEOPETHYECKOTO  Kypca  M3Yy4aloTCsd C  HCIOJIb30BAHUEM
oleperkarollel caMOCTOSTENIbHON pabOThl: CTYAEHTHI MOJIYYalOT 3aJaHHUs Ha O3HAKOMIIEHHE C
HOBBIM MaTEPHUAIIOM JI0 €r0 U3JI0KEHUS Ha JICKLIHUIX.

Ilepen ouepenHOW JEKLUEH, KaK IMPaBWIO, NMPAKTUKYIOTCSA <JIETYYKH» IO MaTepHaily
Opeaplayliel JeKUUU. OTO MO3BOJIAET OIPENEIUTh CTENEHb YCBOCHMSI M3JIOKEHHOTO paHee
marepuana. s Oosiee OCHOBAaTEIbHOM OLIEHKH YCBOSEMOCTH TEOPETHYECKOro MaTepuala
CTYJEHTAMHM HCIOJB3YIOTCS TECThl, a TakXe TpaJULHUOHHBIE IHCbMEHHBIE U YCTHBIE
KOHTPOJIbHbIE MEPOIPUATHS (KOJJIOKBLYMBI, KOHTPOJIbHBIE PA0OTHI).

[Tpu mpoxoxaeHun 1abOpaTOPHOrO MPAKTUKyMa CTYAEHTaM IMpejaraercs padoTarbh B
MaJIbIX Tpynmnax: ydyeOHas rpymna pa3OuBaeTcs Ha HECKOJbKO HEOONbIIMX Tpynn — mo 2-3
YeJIOBEKa.

Kaxnas rpynmna BbIIOJHSET 3ajaHue (Ja0OpaTOpHbIE OIBITBI) U3 JIAOOPATOPHOIO
IpakTUKymMa 1o oOuieil u HeopraHumyeckoil xumuu. llporecc BbllosHEHUs 1a00paTOPHBIX
OIBITOB OCYILIECTBIISIETCA HA OCHOBE OOMEHa MHEHUI U BbIOOPA ONITUMAJILHOTO IYTH PELLICHHS.

Ha ocHOBaHuU NOJTyYEHHBIX JTaHHBIX IO BCEM OMbBITAM KaXJblil CTYAEHT 3aIlOJIHSIET CBOM
7a00paTOPHBIM JKypHal, A€ 3aluChIBAET PE3yNIbTaThl ONbITOB, HAOIIONEHUS, COCTaBISET
YPAaBHEHUs PEAKUHUA XUMHUYECKHUX IIPOLECCOB, €CIM HYKHO IPOU3BOAUT COOTBETCTBYIOLIME
pacyeTsl U pe3ybTaThl IPEACTABISET B BUAE IpauuecKoil 3aBUCHMOCTH.

Ha cobecenoBanum ¢ mpernogaBaTesieM CTYAEHT MPEACTaBIseT O(QpOPMIICHHBIH OTYET IO
JaHHOM 7abopaTopHOl paboTe W OTBeYaeT Ha BOIPOCH IPENOAABATENs, CBS3aHHbIE C
METOAMKONH pPaboThl, pe3ynbTaTamMu W BbBoZamu. I[lo psmy paboT mnpemycmarpuBaercs
IIPUMEHEHHE TECTOBOTO METOA «3aLUTBI».

['pynmoBass pabora B XUMHUYECKOW JaOOpaTOpHHM CTUMYIHPYET COTJIACOBAaHHOE
B3aMMOJCHCTBHE MEXHY CTyJE€HTaMH, OTHOLUIEHUS  B3aUMHOW  OTBETCTBEHHOCTH U
corpyaHudectsa. [Ipu popmMupoBaHuu Ipymi yuuTHIBAETCS JIBA IPU3HAKA: CTENIEHb XUMHUECKOMN
IIOATOTOBJICHHOCTH CTYJIEHTOB M XapaKTep MEXJINYHOCTHBIX OTHOLIEHUH. B psage ciydaes
CTyJIEHTaM CaMUM IpejjaraeT pa3OuThCs Ha TPYMIbl, COCTaB KOTOPBIX BIOCIEACTBUHU MOKET
KOPPEKTHPOBATHCS /7SI MOBBILIEHUS KauecTBa paboTHI.

B nabGopaTopHOM NMpakTHKyMe MPU BBIMOJIHEHUU OTAEIbHBIX ONBITOB UCHOIb3YETCS METOA
npoOJeMHOTO OOyuYeHHs: CTYJSHT MOJydaeT 3ajJaHue Ha XUMHUYECKUI Ipolecc, METOAUKY
KOTOPOro OH JOJDKEH MoJ00paTh CaMOCTOSITENIbHO, HUCXOAS W3 HUMEIOIIMXCS pPEaKTHUBOB,
00CYIMTh €€ ¢ IpenoiaBaTesieM U 3aTeM MPUCTYIUTh K €T0 BHIMOJIHEHUIO.

7. NEPEYEHb YYEBHO-METOANYECKOI'O OGECIIEYEHUA JJIA
CAMOCTOSTEJBbHON PABOTHI OBYUAIOIINXCS MO JUCHHUILJIUHE

JlexumoHHble 3aHATHS NMPOBOAATCS 1 pa3 B Hexento B o0beMe 1 yaca B epBOM CEMECTpeE.
JlaGopaTopHble 3aHATUS NPOBOAAT B oObeMme 1 uwaca B Henemto. [locie okOHUaHMS U3y4YEHHS
KaX/I0M TeMbI CTYJEHThI MPOXOJAAT TECTHPOBAHUE, COOECEJOBAHUE, BBIMOJIHSAIOT KOHTPOJIbHBIE

paboTHI.

7.1. [lepeuenb-yueOHO-METOUUECKOT0 00ecnedeHHsl sl 00YJaroIUXCsl 0 AUCLMILIUHE:



1.

2.
3.
4.
5.

AxmeroB H. C. O6mias u Heopranuveckas Xxumus: yaeOHuk aiis By3os/H. C.

AxmetoB. — M.: Brici. mik., 2002. — 743 c.

I'munka H.JI. O6mas xumus. — M.:Uurterpain-Ilpecc, 2002. — 727 c.

I'muuaka H.JI. 3agaun u ynpaxkuenus mo oodmen xumuu. — JI.: Xumust, 2001.

VYraii SI.A. O6mias u Heopranudeckas xumust. — M.:BII, 2000. — 527 c.

CanamoB A.X., Kuruesa JI.U., AxkranueBa A.I'. JlabopaTopHBIil MPaKTHKYM IO

obmeit n Heoprannveckoit xumuu. [lox pen. mpodeccopa Cynreirosoit 3.X. —

Marac, [Tuurpum, 2008. — 71 c.

7.2. YkazaHus a5t 00y4aroniuxcs o OCBOCHHIO TUCITUTUTHHBI

Taoauna 7.1.

Conep:xkanue caMoCTOATEIbHOI PadOThI 00YYAIOLINXCS

\Homep
pazoena
(memot)

TeMbl/80np00bl, 6blHOCUMDbIE HA
camocmosmeiibHoe usyuenue

Kon-60
uacoe

Dopmbwi
padomul

1.

[IpocTeie M cnoxHble BemecTBa. Pacrpoct-
[PAaHEHHOCTh 3JIEMEHTOB B 3€MHOM KOpe M KOCMOCE.
Xumuueckue u pu3ndecKre cBoiicTa BemecTna. [1o-
HSATUE O YUCTOM BellecTBe U mnpumecH. OCHOBHbIE
MeToAbl MoydeHus: yucThix Bemect, [IJIK. Kiac-
cupUKaAIM] XMUMHUYECKMX pEeareéHTOB IO CTENeHHU
qiuCTOTHl [lOHATHE O XHWMHUYECKOW peakuuu Kak
npeBpanieHu BemecTB. OCHOBHBIE THIIBI XHMHUYE-
CKHX DPEAaKLUN: PEaKLUN PA3JI0KEHUS, COEAUHEHHS,
3aMelleHus, OOMEHa, BHYTPEHHEro IpeBPaLICHHUS.
Howmenknarypasie mpaBunia WMIOIIAK Heopranuue-
ckux BemiecTB. Kiaccudukanus mpocThIX BEIIECTB.
Knaccudukanus CIOXHBIX BEIIECTB 10 COCTaBYy.
bunapueie coenuHeHusa. HTepMeTaUIMYECKUE CO-
eauHeHus. Knaccuduxamust cioXHBIX BEHIECTB IO
(GyHKIIMOHAJIBHBIM ITPU3HAKAM.

8

cobecegoBanue,
TCCTOBBIN
KOHTPOJIb

S npo kak AMHAMHUYECKas CUCTEMA MPOTOHOB U HEM-
TPOHOB. Y CTOWYMBBIE U HEYCTOWUYUBBIE siapa. Pa-
JIMOaKTUBHBIN pacnaf saep. Ilepuon nomypacnana.
SlnepHble peakliMu ¥ IPEBPALLEHUS] XUMUYECKUX
a1EMEHTOB. MIcKyccTBEHHAs paiMOAKTUBHOCTb.

«MeueHbIe» aTOMBI U UX IMPUMCHCHHUC.

cobeceloBaHue,
TECTOBBLIN
KOHTPOJUTH




OtkpeiTHE TIepuoandeckoro 3akona /.M. Menne-
JieeBbIM. [IpHHITUIT MOCTPOEHHUS €CTECTBEHHOM CHC-
TeMbI 21eMeHTOoB. VMcnonp3oBanue JI.1. Menaenee-
BbIM METOJIOM MHTEPIOJISIIAU JIJIs1 UCTIPABICHUS
aTOMHBIX MacC U MpeJICKa3aHus CBOICTB €Ile He
OTKPBITHIX 3JIEMEHTOB. DKCIIEPUMEHTAJIbHbBIC MO/T-
TBEPKJICHUS TeOpETUUECKUX npeackasannii 1. M.
MenpeneeBa. 3Hau€HUE OTKPBITHS IEPUOTUICCKOTO
3aKoHa. PackpbITHe B IEPUOIUYECKON CUCTEME BCe-
00111e#1 €CTECTBEHHOMN B3aMMOCBSI3H MEXKIY XUMHU-
YECKUMH dJIeMEHTaMU. [ paHUIIbI U HBOJIIOIUS T1e-
PUOIUYECKON CUCTEMBI.

cobeceoBaHue,
TECTOBBIN
KOHTPOJIITb

Bopoponnas cBs3b. MeXMOIEKyIsIpHAs U BHYTPH-
MOJICKYJIsIpHAs BOJIOPOAHAS CBA3b. BnusHue Boao-
POAHOM CBSI3U HA CBOICTBA BenlecTBa. Posib Bogo-
POJIHOM CBSI3U B OMOJIOTMUECKUX Ipoiieccax. Me-
Tamndeckas cBsi3b. OCOOCHHOCTH 3JIEKTPOHHOTO
CTPOCHHMS aTOMOB, CITIOCOOHBIX K 00pa30BaHHIO Me-
TAUIMYECKOMN CBSI3U. MEXMOJIEKYJISIpHbIE B3aUMO-
JercTBus. JAUnonab-1umnoiib, JUIob-
WHIYyIIUPOBAHHBIN JUMOJb, JUCTIEPCUOHHOE B3aH-
MOJIEVCTBUE.

cobecenoBaHue,
TECTOBBIA KOH-
TPOJIb

VoHHBII U paJIuKaIbHBI MEXaHU3Mbl XUMHUYECKHX
peakuii. CBoboaHbIe pagukansl. [lonstue o nen-
HBIX peakiusx. Bubl katain3a: TOMOTCHHBIH, Te-
TEPOTEHHBIN, MUKPOTETEPOT CHHBI, aBTOKATAIIN3,
TIOJIOXKUTEIIBHBIN U OTPHUIIATEIIbHBINA KaTallu3, TIOHS-
Tue 00 uHrubmutopax. OcobeHHocTu GEepMEHTOB Kak
KaTaJm3aTtopoB. Mcmonp30BaHNe KaTaau3aTopoB B
MIPOMBIIIJICHHOCTH.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

[TpumeHeHne TepMOAMHAMUYECKUX PYHKIIHUN IS
XapaKTePUCTUKU PEaKIIMOHHOM CTOCOOHOCTH Be-
IIECTB U OLIEHKE BO3MOXHOCTH MPOTEKAHMS
XUMHYECKHUX PEeaKIIHii

cobecenoBaHue,
TECTOBBINA KOH-
TPOJIb

CaoiicTtBa pactBopoB. PactBopumocts. KoHieHTpa-
st pactBopoB. CriocoOb! BbIpaXKeHUsI KOHIIEHTpa-
LIMU PacTBOPOB: MacCcOBasl 10JIs1 PACTBOPEHHOIO
BELIECTBA, MOJIIpHAs KOHLIEHTPALUs, MOJISIpHas
KOHIIEHTpALUsl DKBUBAJIEHTA, MOJIbHAS J10JIS, MO-
JSUTBHOCTD.

cobeceloBaHueE,
TECTOBLIU
KOHTPOJIb




8. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHUH. 8 cobecenoBaHue,
Oxucnurens, BocctanoBuTeNH. OCHOBHBIC 3aKOHO- TECTOBBIN
MEPHOCTH B U3MECHEHHH OKHCIUTEIHHO- KOHTPOJIb
BOCCTaHOBHUTEIbHBIX CBOMCTB IIPOCTHIX BEIISCTB U
coequHenuii. CteneHpb okucieHus. Kimaccudukamms
OKHMCJIMTEIbHO-BOCCTAHOBUTEBHBIX peakiuii. Me-
TOJIBI PACCTAHOBKH KO3(DPHUIIMEHTOB B ypaBHEHUHN
OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX peakluil. Poib
cpebl B IPOTEKAHUU OKUCIIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX MTPOIECCOB. MOJISIpHBIE MAaCChI
SKBHBAJICHTOB B OKHCIUTCIbHOBOCCTAHOBUTEIIHLHEIX

peaKkuusx.

9 Kiaccudukanmsi KOMIUIGKCHBIX COCTMHCHUM: TH- 6 cobece0BaHuE,
IIMYHBIC KOMIIJICKCHBIC COCANHCHUA, XCJIaThl, 110N~ TECTOBBIU
sIACPHBIC KOMILUIEKCHI, U30- U I€TEPONOJIMCOCIUHE- KOHTPOJIb

HHUSI, aKBAaKOMILIEKCHI (KpHUCTAIIOTHAPATHI KaK Ja-
CTHBIN CITy4ai aKBaKOMILIEKCOB). AMMHUAKATEHI.
AnnnokoMIuiekcol. JIBOMHbBIE CONIM KaK YacTHBIN
cllydal alfuJIOKOMILIEKCOB. IlonuragoreHuapl, mo-
JIUCYIIBbAbI, IEPOKCUIHBIE coeauHeHus. KimacTepHbie
COE€IUHEHMS, I-KOMIUIEKCHI, KOMIIJIEKCHI «I'OCTh-
XO035IMH», COCIMHECHUS BKIIOUCHHUS, KJIaTpaThl, 11€0-
JUTHI. MI30MepHsi KOMIIJIEKCHBIX COSIMHEHMM: TH/I-
parHas, KOOpAUWHAIIMOHHAs, TeOMETpUYECKasi, U30-
MepHsl TIOJIOKEHUS (CoJIeBast U30OMEPHSI ), HOHU3AIIH-
OHHAasl, OIITHYSCKAs.

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MNPOMEXXYTOYHOM ATTECTALIUU

Bonpocwi ona cobecedosanusn

Tema: «OcHOBHbIC NOHATHS U 3aKOHBI XMMHH. DKBHBAJICHT»
1. O6beM pe3srHOBOI KaMephl aBTOMOOUILHOM MHUHEI pasen 0,025 M3, naBnenue B

Heit 5,0665 10° ITa. OnpenenuTe Maccy BO3IyXa, HAXOSIIEr0CS B KaMepe TIpH
20°C.

2. Paccumraiite MonekynspHyro Maccy rasa, ecau 7-107 xr ero mpu 20°C n
0,253-10° ITa 3annmarot 06bem 22,1810 M2,

3. Paccuuraiite cpeHIOI0 MOJNEKYISIPHYIO Maccy M IUIOTHOCTD 110 TUOKCUTY
yraepojaa CMecH Ta3oB, conepikaiieit mo ooremy 38% docrena COCl2 u 62 %
xyopa Clo.

4. Omnpenenute mMaccy 1073 M rasosoit cmecn, comepxkanteii (1o 06bemy) 50%
Bozopoaa u 50% auokcuaa yriepona (H.y.).




1.

5. Ta3 (n.y.) 3aanMaer oobeM 1 M. Tpu kakoif Temmeparype 00beM ra3a yTponTes,
€CIIU JIaBJICHUE ra3a He MeHseTcs?

6. Ilpu kakom jgaBiaeHuH Macca xjopa oobemom 3107 M3 coctaBur 2,5-107 kr, ecin
t=23°C?

7. Kakyto maccy CaCO3 Ha/10 B35Th, YTOOBI MOIYYUTH NPH €TI0 MPOKAINBAHIH
JTMOKCH]T yTiiepoa, 3aHUMAIOIIHNK 00beM 25- 108 M3 npu 15°C u naBieHun
104000 ITa?

8. Beruucinure 06bem 0,100 kr razoBoit cmecu coctaBa 3CO+2CO2 npu 50°C u
nasienuy 98600 Ila.

9. U3 5-10° kr xnopara xamus KCIO3 6s110 mommyueno 0,7-10° m® kucnopona,
u3MmepeHHoro npu 20°C u gasnenun 111900 ITa. Onpenenute MaccoByro 10110
IIpUMeECEH B XJIOpaTe Kajusl.

10. Ipu 0°C B cocyne oobemoM 14-107 M3 comepsxutes 0,8-10 kr Bogopona u 6,30
107 xr a3oTa. OnpeieNuTe NApIUANLHOE JaBICHHE a30Ta U 00IIee JaBjIeHNe
CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHID)
Kakue OuHapHbIe COCTMHEHHS HA3BIBAIOT OKCHIAMH? YKaXUTE BO3MOXKHBIC CIIOCOOBI UX

MOJTyYCHHUSI.
Ha yem ocHOBaHa kilacCUUKANKs OKCUIOB Ha: a) HecoJieoOpa3yroIue U cojieoopa-
3yro1ue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSIBIISIONINE KHCIOTHO-OCHOBHYIO
nBoicTBeHHOCTH? Kakue peakiuu XxapakTepHbl Ui OKCU0B KaKI0M U3 3TUX rpymm?
[TpuBenuTe mpUMepsl OKCUAOB, KOTOPBIE TP B3aUMOJICHCTBUH C BOJOU 00pa3yioT JBe
kucnothl. Kak B3aumozpeiictBytot ¢ pactBopom Ca(OH)2 okcuabt N2Os, N2O3z u NO,?

B 4yem nposiBisieTcs KUCIOTHAS MPUPOA TEX OKCUIOB, KOTOPBIE C BOJIOI HETIOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

Ha3zoBuTe OCHOBHBIE OKCH/IBI, HETTIOCPEICTBEHHO B3aUMOJICUCTBYIOIIKE ¢ Bojou. Ha-
MUIIUTE YPABHEHUSI COOTBETCTBYIOIIUX PEAKITUH.

Kaxkue mo xapakrepy okcuapl 00pa3yroT HEMETAIIbI U METAJUIB B PA3HBIX CTETICHSIX
okucnenus? [lokaxure 3To Ha npumepe okcuoB xpoma CrO, Cr203, CrOs.

YV kakoro u3 IByX OKCHIOB OCHOBHBIE CBOMCTBA BhIpakeHbI cuiibHee: FeO unmu FeOg;
SnO umu SnO2; ZnO unu CdO; SnO unu PO; BbO unu CaO; As;03 i BizO3?

B kakux ciyyasix JBa OKCHJa MOTYT B3aUMOJAEHCTBOBAThH APYT C IPYTrOM M KaKHe CO-
€AMHEHUS TIPH 93TOM 00pazyroTcs?

Kakue okcupl 1 Ha KAKOM OCHOBaHHH MOTYT ObITh OTHECEHBI TAKXKe U K KJIAcCy COeit?
[IpuBenuTE COOTBETCTBYIOIINE MTPUMEPHI.

10. ®opmynamMu KaKux COJIEH MOKET OBITh (POPMAITFHO BBIPAJKEH COCTAB TAKUX MUHEPAJIOB,

KaK IMIMUHENH, TayCMaHUT, MarHeTuT? K kakoMy Kjaccy cieayeT OTHECTH 3TH
coequHEeHns?

Tema: «Ctpoenune atoma. Ilepuoanyecknii 3aK0H U EPUOAMYECKAS CHCTEMAa
XUMHYECKHUX
semenToB /.. MeHaeneeBay»
YTo Ha3BIBAIOT MPUHIUIIOM HEONIPEAEIEHHOCTH U COOTHOIIEHUEM HEONIPEAEIEHHOCTH?
[TpuMeHMMO J11 IOHSTHE TPAEKTOPHUH JIBHKEHHS K MUKpodacThiaMm? YeM 3To omnpene-

JIIETCS U KaKoe MOHATHE ero 3aMeHseT?



3. HeonpeneneHHOCTh B CKOPOCTH 31eKTpoHa paBHa 108 cm/c. Haiiante cooTBETCTBYONIYIO
HEONPEIETEHHOCTh B MOJIOKEHUU JJIEKTPOHA.

4. Yro Ha3pIBaIOT 3Hepruei nonnsauun? Kakas BennunHa uMeeT ¢ Hel 0JIMHAKOBOE YH-
cioBo€ 3HaueHue? B Kakux equHHUIIaX OHU U3MEPSIOTCA?

5. YeMy paBHO YHCIIO BCEX BO3MOKHBIX MOHU3AIIMOHHBIX MOTEHIIMAJIOB ISl TAHHOTO aToMa
Y 4TO SIBJIACTCS] MPUYHUHOMN YBEIIMUEHUS UX 3HaUeHUH B paay: 11<I2<l3...?

6. Kaxk 3aBucut BeanurHa MOHU3AIIMOHHOTO MMOTEHIIMAJA OT 3HAYCHUS JUISI SJIEKTPOHA
[JIaBHOTO KBAHTOBOTO YMCJIA U YEM 3Ta 3aBUCUMOCTb 00yCiIoBIeHa?

7. Uto Ha3bIBAIOT CPOJCTBOM aToMa K 3JIeKTpoHY? J[J1s KaKuX 3JIEMEHTOB 3Ta BeJIMYMHA
UMeeT HauOoJIbIIee MOJIOKUTEITFHOE 3HAUCHUE U [T KAKUX OTPUIIATEIbHOE 3HAYCHHE?
Kakue skcriepuMeHTalIbHbIE TaHHBIEC YKA3bIBAIOT HA HEBO3MOKHOCTh CYILIECTBOBaHUS
MHOT03apsIIHBIX MPOCTHIX HOHOB?

8. Kaxoii BBIBOJ MOXKHO C/I€TIaTh O CBOMCTBAX 3JIEMEHTA 10 3HAYCHUIO JIJIsi HETO HOHU -
3alIMOHHOIO MMOTEHIMAaNa U CPOJICTBA K JIEKTPOHY?

9. Uro Ha3bIBalOT aOCONIOTHON M OTHOCUTEIBHOM 3NIEKTPOOTpULIaTebHOCTRI0? Kak mo
3HAUYEHUIO 3TON BEJIMUYUHBI MOXKHO, CYAUTh O HAIIPABIECHUN CMELIEHUS FIE€KTPOHHOU
IUIOTHOCTHU MIPpU 00pa30BaHUU CBsI3EH?

10. Yro Ha3BIBAIOT CTEIICHBIO OKUCIICHHSI SJICMEHTA U Y€MYy paBHA X 00Ias CyMMa B
MOJIEKYJIE€ U HOHE?

Tema: «XuMH4YeCKasi CBA3b»
1. Moser Jii JyIHHA CBSI3H OBITh PABHOW CyMME PaJIMYCOB JIBYX aTOMOB, KOTOpBIE €€ 00-

pa3yrot? [lokaxkute u 00bsIcHUTE Ha mpuMepe MosieKyibl Ho, 3Has, yto r/H/=0,0531M, a
d/H- H/=0,074nMm.

2. Bwraucnure 3uepruro ¢ -cBs3u C-C, ecnu cranmapTHas Teriota oopasoanus C-H u3
ra3oo0pa3HbIX yriaepoza u Bogoposa paBHa -2815 k/[x/mob, a sneprus o-cBszu C-H
paBHa - 411,3 x/[/Mob.

3. Dueprus auccouunarnmu HJ paBaa 298,4 k/[x/mMonb. MoxkHO 11 pa3noxuts HI Ha 21e-
MEHTBI TIpH 00TydeHn” ynbTpaduoseTossiM cBetom A =2-10"0 m? Kakyio suepruio
HAJI0 3aTPATUTh,YTOOBI Pa3IoKuTh 5-10° 1 HI?

4. Tlouemy MakcUMalibHasi KOBaJEHTHOCTh (ochopa MOXKET ObITh paBHOM MATH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

5. B pamkax teopuu BC 00bsicHUTH, TOYeMy y OOJIBIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHOM
BaJICHTHOCTBIO €€ 3HAUECHHUs pa3InyaroTcs Ha 27

6. [l KakuX 3JIEMEHTOB, MMEIOIIUX 3JICKTPOHHbBIC KOH(DUTYpaAIlK BHEIITHETO CJI0s aTOMa
3s?p? , 4s?p* , 5s?p®, 6s'p°® xapakTepHBI MepeMeHHas YETHAS U TIepeMeHHAs HeuETHAS
BaJICHTHOCTb?

7. Ha ocHOBaHHH Pa3HOCTH AJEKTPOOTPHUIIATETHHOCTH aTOMOB JJIEMEHTOB YKKUTE, KaK
W3MEHSETCS CTENEHb NOHHOCTH cBsA3u B coenqnaennsx HF, HCI, HBr, HJ?

8. PaccuuTaiite 3 QeKTHBHBIE 3apsIbI ATOMOB BOJOPO/IA U XJIopa, 00pa3yonIix KoBa-
JIEHTHYIO TIONSAPHYIO CBA3b, €CIH [3xen Moekynsl HC1 pasen 3,4-107% Ki'm, a pmnHa
ceasu H- C1 pasna 1,271070 v



10.

11.

12.

13.

14.

15.

16.

17.

18.

Kak  MOXHO OOBSCHUTBH, YTO aMMHUAK ¥ TPU(PTOPUI a30Ta, UMEIOIIUE OJUHAKOBYIO M-
pamMuaanbHy0 GOpMy U COAEpIKaIIie aTOMBI JJIEMEHTOB C IPUMEPHO OJMHAKOBBIM
pa3iardreM B AJIEKTPOOTPUIIATETHHOCTH, CYIIIECTBEHHO PA3IUYAIOTCS 110 BETUIMHE
nunonbHeIX MomenToB: 1 (NH3) = 0,49 « 102° Ki-m, p(NF3)=0,07-102° K- m?

Kak coriacoBaTh Majylo MoIsSpHOCTh cBsi3u B Monekyne CO (1 = 3,33 1031Km) co
3HaunTeNbHbIM paziauureMm B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnas ceasn.
Temmneparypa miasienus CaC1,=780°C, CdCl,=560°Q pamguyc Ca pasen 0,104 um,

Cd—0,09 um. OGBSICHUTH pa3IMYKe TEMIIEPATYP ILUIABICHHUS.

[Tpu nepexone ot CSF k CsJ Temmneparypa miaaBieHUs] KPUCTAIUIOB YMEHBILIACTCS.
OOBsICHUTH HAOIIOAAEMBIN XOJ] U3MEHEHHUS TeMIIePaTypPhI IUIABICHUSI.

OO0BsACHUTD HEYCTOWYMBOCTH ruapokcuoB menu (1) u cepedpa (I).

OOBSICHUTD C TIO3UIIHIA MTPEICTABICHUH O TOJISPHU3ANMHA HOHOB MEHBIITYIO0 YCTOWIHMBOCTD
AuUCls B cpaBuenuu ¢ AuCl.

K2COs mnaButcs mpu 890°C 6e3 pasnoxkenust, AJ2CO3 pazmaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaCl, B BoaHBIX pacTBOpax quccoruupyeT nonHocTbio, aHYCl2 moutu He aucconuupyer.
OOBbsicHUTE ATO Pa3INYUE B CBOMCTBAX COJIEH.

UTo Ha3BIBAIOT JAOMOIHUTEIBHBIM MOIAPH3aAMOHHBIM 3P dekToM? OOBICHUTD, KaK €ro
HAJINYUE B COEAUHEHUAX ng+ nenaet okcua HJO menee ycroitunBbiM, ueM okcua ZnO,
HECMOTPS Ha OOJIBIINI paJnyCc HOHA PTYTH.

Kakoe coenunenue repmudecku 6onee ycroitunso: a) PbCO3 u CaCOs, 6) HQCls u
PbCls, B) FeClz u NiCls, r) Zn(OH)2 u Ca(OH)2, 1) MgCOz u SrCOsa.

Tema: «BHepreTmca H HANIPABJICHHOCTb XUMHUYECCKHUX ITPOLECCOB>

1.
2.

Kakoli 3aK0H sIBIIsSieTCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaiite ero popmMyanpoBKy.
Ilepeuncnure ciencTBus, BeITEKAOIMKE U3 3akoHa ['ecca. [l kakux onpeneneHuil oHu
UCIIOJIb3YIOTCSI B TEPMOXUMHUYECKUX pacyeTax?

Kakoli hyHKIIMEH COCTOSIHUS XapaKTepU3yeTCsl TEHASHIMS CUCTEMBI K IOCTHKEHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJIbHas
0ecropsIoUHOCTh pacipeIeeHNs YacTull?

Kak u3meHseTcs S3HTPOIUsl CUCTEMBI C ITOBBIILIEHUEM TEMIIEPATYpPBl, B PEAKIUAX CUHTE3A
Y Pa3JIoKEHUs BEUIECTB?

Kaxk BnusieT Ha SHTPOIHIO CHCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOTYKTOB?

Kakumu oHOBpeMEHHO AeMCTBYIONUME (paKTOpaMu OTNpEAEIseTCs] HapaBIeHHOCTh

XUMHUYECKOTo Ipoiiecca?



7. Yro HaspiBaroT 3Heprueii ['no66ca? Kakum o6pasom u3meHeHue 3Toi BennduHbI (AG)
YKa3bIBaeT Ha TEPMOJUHAMHYECKYIO BOZMOKHOCTh HJI HEBO3MOKHOCTh
CaMONPOM3BOJILHOTO IpoTekanus npouecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSIHHE CUCTEMBI?

8. IIpu xakom cootHomenun AH u TAS: a) cucrema HaXOUTCSl B paBHOBECHH, 0) XU-
MUYECKHU IPOLECC HAIIPABIIEH B CTOPOHY AK30TEPMUUYECKON UIIU SHAOTEPMUYECKON
peakuuu?

9. DHTaNBNUNHHBIM UM SHTPONMUNHHBIM (DAKTOPOM ONpEAEIAETCS HApPaBICHHE XUMUYECKUX
peaxkuii Npyu oueHb HU3KUX TemrepaTypax?

10. Bo3MOXHO 11 caMOTIPOU3BOIHHOE TPOTEKAHUE TPSIMOI pPEeaKIUU, €CIIA TIPH MTOJI0KH-
TenpHOM 3HadeHun AS: a) AH>0, 6) |AH|>|TAS|?

Tema: «CkopocTh XMMHYECKHX peaKknuii. XUMHUYeCKoe paBHOBeCHE»

1. Peakuwms unet no ypaBHeHuto 4NHs +50,=4NO+6H20. Kak nsmeHurcs ckopocTs pe-
aKLMU, €CJIM YBEJIUYUTH JaBjeHuE B 2 pa3a’?

2. Peaxmus mexay BemectBamMu A u B Beipakaetcs ypaBuennem 2A+B=2C. HauanpHas
KOHIIEHTpanus BemectBa A paBHa 0,3 Moib/1, a BemectBa B — 0,5 monw/n. Korcranra

2vunt. PaccunTaiiTe HAaYaJIbHYI0 CKOPOCTH IIPSMOU

CKOpPOCTH peakiiuy paBHa 0,8 12/MoJb
PEaKIMH U CKOPOCTb 110 UCTEUECHHH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUS
BeuecTBa A ymensiaercs Ha 0,1 Moub.

3. Paznoxenne N2O Ha MOBEpXHOCTH 30J10Ta IIPU BBHICOKHX TeMIIepaTypax MpOTeKaeT Mo
ypanenuio: 2N20=2N,+02 KoHcTaHTa CKOPOCTH aHHO# peakiuy papHa 5-107
n/monemuH Tipu 1173 K. Hauansnas konuentpanus N20 3,2 mons/n. Onpenenure
CKOPOCTH peaKIiy MPH 3aJaHHOH TeMIepaType B HaYaIbHBII MOMEHT U B TOT MOMEHT,
korna paznoxurcs 25 % N20.

4. Peakuus unet no ypaBHeHuto 2NO+02=2NO,. HauanbHble KOHIIEHTpALUU pearu-
pytomux BemectB 0butH (Mob/1): C(NO)=0,8; C(02) =0,6. Kak u3MeHUTCS1 CKOPOCTh
peaKkIfy, €ClIi KOHLEHTPAIMIO KUCIOPO1a YBEIHUUTh 10 0,9 MOJIb/J1, 2 KOHIIEHTPAIHIO
oKcHaa a3oTta 10 1,2 Moib/a?

5. PaccuuTaiiTe KOHCTAHTY CKOPOCTH PEAKIIMU IIEPBOrO MOPsIKa, YUUTHIBAs, YTO 3a 25 MUH
peakmus mpoxoauT Ha 25 %, T. €. mpopearupoBajia YeTBEepTasi 4acTh BEIIECTB.

6. KoHcTaHTa CKOpPOCTH peaKIuy mepBoro mopsaka pasua 2,510 ¢ 1. Kakoe konudecTso
ocTaHeTcsl HempopearupoBasiuM yepe3 10 1 mocie Havana peakuun? Havanpnas

KOHIIEHTpaLus paBHa 1 MOb/1I.



10.

CKOJIBKO BpeMEHH HEOOXOIUMO TSI MPOXOXKAeHHU Ha 60 % peakuuu BTOPOTO MOPs/IKa,
€CJIM MU TOM ke TeMriepatype 3a 20 muH peakius nporekaeT Ha 30%? HauanbHbie
KOHIIEHTPAIIUU UCXOHBIX BEIIECTB OJJUHAKOBBI U PABHBI 2 MOJIb/I.

ITpu 393 K peakius 3akaHunBaercs 3a 18 muH. Uepe3 CKOJIbKO BpEMEHU ATa Peakiius
3akoH4MTCS nipu 453 K, ecu TemnepatypHbIid KO3 GUIIMEHT CKOPOCTH PEaKITUU PaBeH
3?

Omnpenenure TeMnepaTypHbIid KOA(H(OUIIMEHT CKOPOCTH PEAKITUH, €CITH MPU MOHUKECHUU
TeMmnepaTypsbl, Ha 45° peakuus 3aMeIIniIach B 25 pas.

KoncTaHTbl ckopocTy peakiiuu repBoro nopsaka npu 288 u 325 K cooTBETCTBEHHO
paBub 2:102 1 0,38 ¢ . KakoBsl TemnepaTypHslii K03((UIHEHT CKOPOCTH 3TOH peaKiuu

Y KOHCTaHTa CKOPOCTH 3TOM peakiuu npu temneparype 303 K?

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOUATUM

Kakue BemecTBa Ha3bIBAIOT IEKTpOIUTaMu? YeM OTIMYAIOTCS UX BOAHBIE PACTBOPHI OT
pacTBOPOB HERJIEKTPOITUTOB?

YTo Ha3bIBAIOT U30TOHUYECKHM KO3 durreHTom i? KakoB ero Gpusnueckuii CMbICI U
METO/IbI SKCIIEPUMEHTANBHOT0 onpeaeneHus? OT Kakux (pakTopoB 3aBUCAT 3HAUCHHUS 17?
Kakune BeTMYMHBI SBISIOTCS KOJTMYECTBEHHOM XapaKTEPUCTUKOH MPOIIecca AIEKTPOIH-
THYeCKOU auccoruanuu? Jlaiire ux onpeneneHus. Kakyro U3 HUX ¥ MoYeMy Ha3bIBAIOT
MOCTOSIHHOW BEJIMYUHOMN?

Ha kaxue rpymnmbl yCIOBHO AEJAT JIEKTPOIUTHI IO BETMYMHE CTENEHU MX JUCCOLUAUM?
IIpuBenuTe mpuMeEpsI MPEACTABUTENEH ITUX TPYIIIL.

BeImageT a1 ocaok MpH cauBaHUK HackimeHHbIX pacTBopoB: SIClo u CaSOs; CaCly u
SrS047?

B kakoil nocnenoBaTeIbHOCTH JOJDKHBI BBINAIaTh OCAIKHU, €CIIM K pacTBOpam, co-
nepxamum uoHsl: 1) Ca?*, Ba?", Sr¥* u 2) CI, I, Br, noctenenHo npubapisTh: K
nepBomy pactBop NaxSOs, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coneii 6osbile pacTBOprMa U Bo cKoibKo pa3: CaSO4 unu BaSO4, BaCOs3
unu SrCOs, Pblz unu PbCly?

Kakwue u3 coneii He MoIBEpraroTCs THIPOIH3Y, U €CITU TIOABEPTatOTCs, TO IO KAaKOMY

tuny: K2SO4, NazSe, BaS, RobNO3z, ZnCh, K>SOz, KCIO3, HCOOK, NaC104, KBrO?



9.

st xakoii conmu pH pactBopa Oyner umets 6onbinee 3HaueHHEe: NaNO3z niau NaNOg,

CH3COOK i CH3COONHy4, KCIO umu KCIO3?

10. [aiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(HaTOB, CYIb()UTOB U CYIbPHUIOB IIIC-

JIOYHBIX METAJIJIOB [0 UX CIIOCOOHOCTH K ruapOJIn3y.

Tema: «OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE peaknuu " IJICKTPOXUMHUYECCKHUEC

Npouecch»

1.

10.

[ToxaxkuTe yCIOBHOCTh TEPMUHOB «IIPUHUMAET)» U «OTIACT» AJIEKTPOHBI IPU OMpe/ie-
JeHu QYHKIUNA OKUCIUTENS U BoccTaHOBUTENs. [louemy Takasi yclIOBHOCTh BO3MOKHA?
YT0 Ha3BIBAIOT CONPSKEHHON OKHUCIIUTEIbHO-BOCCTAHOBUTEIBLHOM AP0 U CKOJIBKO UX
JIOJIKHO y4acTBOBATh B OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu? Yemy
COOTBETCTBYET KaxKiasi u3 Hux?

UTo Ha3bIBAIOT OKUCIUTENHbHO-BOCCTAHOBUTENbHBIMU KO3 dunmenTamu? Kakue MmeTo b1
CYILIECTBYIOT JJisl uX omnpeaesneHus? [lokaxuTe CynHOCTh KaXXI0ro0 U OOBSICHUTE, B
KaKUX CIIy4asiX U Mo4YeMy OJMH U3 HUX MPEANOYTHTEIbHEE IPYroro.

MEeHSI0TCS WJIM OCTAIOTCS MOCTOSIHHBIMU 3apsA]] M aTOMHBIA COCTaB MOHOB, YYaCTBYIOIIUX
B OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuusix? Bo3mMokHO 1 mpeBpalieHrne IpocToro
MOHA B OKCOAHUOH WJIM 00paTHBIN mporecc?

Ecnu xucnora, B3siTast B M30BITKE, YIaCTBYET B PEAKIIMU KaK OKHCJIUTEIb WU BOCCTA-
HOBUTEIb, TO COBMAJIAET JIU JJIsl Hee KO3 PUIIMEHT B MOJIEKYJIAPHOM YPaBHEHUU
PEaKIuu C OKUCIUTENbHO-BOCCTAHOBUTEIbHBIM? Pazbepute 3TH ciiyyau Ha puMepax
B3aUMOJICUCTBUS: MEIU C Pa30aBICHHON a30THOU KUCJIOTOM, COJSTHON KUCIIOTHI C
JTUXPOMATOM KaJusl.

OObsicCHUTE TPUYUHY PE3IKOTO PA3IUYHUS OKHCIUTEIEHO-BOCCTAHOBUTENBHBIX CBOICTB
nByx metayioB 1 rpynnel [1C, Haxoasiiuxcst B 5-M nepuoze.

[Tokaxxute BIUSHKUE CPEIbl HA TPOTEKAHNE OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKITHIl
Ha IpUMEpPe U3MEHEHUS OKUCIUTEIFHON €eMKOCTH TIEpPMaHTaHaT - HOHA.

Kakyumu KuCIoTaMu MOXHO MOJIb30BATHCS ISl CO3JaHuUs CPEIbl IPU MPOBEACHUN
Red-Ox peaxkiuii? I[Touemy ¢ 3TO# 1ENIbI0 MPUMEHSIIOT 00BIYHO Pa30aBICHHYIO CEPHYIO
KUCIO0TY?

CnocoOCTByeT JTK KHCIIasg Cpefia: a) OKUCICHUIO KaTHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JUTEIBHOMY JEHCTBHUIO OKCOAHMOHOB?

Kakue okucnuTenbHO-BOCCTAHOBUTENbHBIE CUCTEMBI HA3bIBAIOT FE€TEPO- U TOMOTEH-

aeiMu? YUto aBisercst HpPI'—IHHOﬁ BO3HHMKHOBCHUS CKa4dKa IIOTCHIHaJIa B CUCTEMAX



nepBoro tuna? Y paeTcs Jiu 3KCIEPUMEHTaIbHO ONPEAETUTh ero a0COM0THOE 3HAUEHUE,
OTHOCHUTEJIbHOE 3HaueHue?

Inexmponu3s. Koppozus memannoe.

11. U3 xakux MpoieccoB cliaraercs 001as peakiys 3JeKTPOXUMHUUECKOr0 Pa3ioKeHHs
BelecTna’?

12. Yem oTnmvaeTcst 31€KTPOIN3 BOJHBIX PACTBOPOB 3JIEKTPOIUTOB OT HIEKTPOIU3A X
pacmiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXO/SIIMECS B BOAHBIX paCTBOpaxX COJIEH MOTYT
BOCCTAHABIIMBATHCS HA KaTOJE M OKUCIATHCS Ha aHone? Hanumure ypaBHEeHUS
COOTBETCTBYIOIIUX PEAKLIUM.

13. Ilpu KakuX YCIOBHAX M U3 KAKHX COJIEH, BO3MOXKHO, TIOJTYYHUTh C IIOMOIIBIO AJIEKTPOJIN3a
OJIHOBPEMEHHO ILIE€JI0Yb U KUCIOTY?

14. Naiite popmynupoBky 3akoHoB Dapanes u UX MaTeMaTHUeCKUe BbIpaxeHus. Uto Ha-
3p1BatoT unciom Papanes F? Uemy paBHa 3Ta BeJIMYMHA B KyJIOHAX U aMIep-yacax?

15. TIpwu snexrponuse pactBopoB AGNOz, CuSOs4, BiCls, Haxopsiuxcs B mociae10BaTeIbHO
COCIMHEHHBIX JICKTPOIN3EPaxX, BRIICIHIOCH 5,41 cepebpa. Haiimure maccy
BBIICTTUBIINXCS ITPU STOM MEIHN U BUCMYTA.

16. OnuHaKOBO U OTHOIIEHUE K KOPPO3UH TEXHUYECKOTO U XMMUYECKU YHCTOT0 MeTasia?
Uem BbI3bIBAETCS KOPPO3US OOBIYHON cTanu?

17. Kakue cymiecTByIOT CIIOCOOBI 3alUTHI METAJIJIOB OT KOppo3uu? KpaTko uznoxure

CYIITHOCTb KAKAOT'O U3 HUX.

Tema: «KoMILIeKCHBIE COeTUHEHHU
Kakne coeqMHeHN MOXKHO OTHECTH K KOMIIJIEKCHBIM?
[Tonb3ysich MONOKEHUAMU KOOPJMHAIIMOHHOM Teopuu BepHepa naiite onpeneneHus
CIETYIOIIUM MOHITHIM: a) KOMIUIEKCO0Opa30oBaTeb, 0) JUTaH/bl, B) KOOPAWHAIIMOHHOE
YHUCIIO KOMIUIEKCOOOpa3oBartelis, T) BHyTPEHHSS ¥ BHEIIHSS chepa KOMITIEKCa.
Kak ompenemnsiroTes 3apsii KOMIUIEKCHOTO MOHA U CTETICHb OKHCIICHUS
KOMILTIeKCOo0Opa3zoBaTens?
Kakas cBsi3b MeX1y CTPOCHHEM aTOMOB AJIEMEHTOB M UX CIIOCOOHOCTBIO K
KOMIUTeKcooOpa3zoBanuto? [IpuBeanuTe mpuMepsl THTUYHBIX KOMIUIEKCOOOpa30BaTeIICH.
[TpuBerTe MIPUMEPHI THTUYHBIX JTUTaH0B. Kakue TUraH bl Ha3bIBAlOTCS
MOHOJEHTATHLIMH U KaKH€e MOIUICHTATHBIMU?
Kakoe BausiHUE TOJDKHO OKa3bIBaTh HA 3HAUEHHE KOOPAMHAIIMOHHOTO YHCIIa YBEJIMYCHUE

paanyca u 3apsa:; a) KoMIiekcooopaszopatens, 0) muranaoB? Kakum cOOTHOIIEHHEM



JBYX CHJI, JEUCTBYIOIUX MEXY HEHTPAJIbHBIM aTOMOM U JIMTaHAAMU M MEXy CAMUMHU
JUTaHJaMH, OIIPENENSIETCS KOOPAMHALIMOHHOE YUCII0?

7. TlpuBenute npuMepbl KOMIIJIEKCHBIX COETUHEHUI:

1) ¢ KOMILJICKCHBIM aHHOHOM,

2) C KOMIUICKCHBIM KaTHOHOM,

3) SBIAIOUIMXCS HEIICKTPOIUTAMHU.
[aiiTe UM Ha3BaHHUE.

8. JaiiTe onpeeneHue U NPUBEAUTE IPUMEPBI OCHOBHBIX THIIOB KOMITJIEKCHBIX
COCTUHEHUN.

9. VkaxuTe OCHOBHBIE BUJbI H30MEPHH KOMIUICKCHBIX coequHeHui. [IpuBenuTe mpuMepsl.

10. Kak ¢ mo3uiuii MeTo/1a BaJICHTHBIX CBSI3€i OOBSICHUTH 00pa30BaHHUE CBSA3ECH MEKIY
KOMILIeKcooOpa3oBareneM U quranaaMu? Kakue opOuTamy LEeHTpaJIbHOro aTOMa MOT'YT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3zoBaHUU cBsizel? Uem 3T0 onpenensercs?

11. CocraBbTe KOOpaAuHAIMOHHBIC (hopMmyJabl crneayrommx coeauneruii: 2NH4Cl-PtCls,
K2C204-CuC,04, KCI-AuCls, 2Ca(CN)2 -Fe(CN)2, (NH4)4Fe(SOs4)>.

IlpumepHnulit Komnaekm 3a0aHUil 0711 KOHMPOALHBLIX pAdOmM NO OUCYUNIUHE
«Xumusa»

Tema: «OcHOBHBIE MOHATHA M 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI

HEOPraHu4ecKux
coeIHHEeHU I
Bapuant Nel
1. Omnpenenute SKBUBAJICHTHI 3JIEMEHTOB B UX okcuaax: Rb.O, MgO, Cr203, SOa.
2. Ir HekoToporo mMerasia coenuusercs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Halinure sxBuBa-

JICHTHBIC MaCChI 6p0Ma u Me, 3Hasd, 4YTO SKBUBAJICHTHAA MacCa CCPbI 16,0F/MOHB.

3. Hanummre ypaBHeHHs peaklnii, COOTBETCTBYIOIIUX CIEIYIOLIEH cxeme:
SiOx+C Ca HCI 02 Ca3(PO4)2
Cas(P04)21200°C ArCB C D E
4. Hanumure rpadudeckue Gpopmynsl coenHeHUH U naiite ux HazBaHus: H202, SnO,

H3POa, H2s203, (CuOH).CO3, NaH2ASOs.

5. Kakoii 06beM kuciaopoja cieayer 100aBUTh K M3 Bo3ayxa (21% O2), uToObI comepxa-
HUE B HEM KHCJIOPOAA MOBBICUIIOCH 110 25%.

6. Omnpenenure GopMyiTy OJHOTO U3 KPUCTAIIIOTHIPATOB CyIb(haTa HaTPUs, €CIIM €ro Macca
IpY TIOJTHOM 00€3BOKMBAHUU yMEHbIIMIACh Ha 47%.

7. Hanwumure hopMysisl COJIe, COOTBETCTBYIOIIMX CIIEAYIOIIUM JABOHHBIM okcuaam: PhOs
u Pb304. HazoBure ux.



Bapuant Ne2
1. Omnpenenute SKBUBANICHTHBIE Macchl coeaunenuit: Fe203, KH2PO4, Cr(OH)3, H2SiOs.

2. Omnpenennure Maccy cepbl, 00pa3yIOIIEICs MPU B3aUMOICHCTBHH CEPOBOOPOIa KOJINYe-
cTBOM BerecTBa skBuBajienta 0,01mMoib ¢ n30bITKOM KoHIeHTpupoBanHoi HNO3

3. Hanumnre ypaBHeHUs peakLuid, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEMe:

Fe2(SO4)z —P X1 —» FeClo —P Xo —P> Fez0s 4—Xz —P Fex(SO0s)3
4. CocrtaBbTe popMyIibl (AMIUPHUECKUE TpaduIecKre) BCEX BO3MOXKHBIX COIel 00pa3o-
BaHHBIX TUIPOKCHIOM MAarHUs M XPOMOBOI KHCIIOTOM. J{aiiTe Ha3BaHUS COIISIM.

5. K 50mi cmecu B 2-x okcuaax yriepoja nodasuiu 100min kucnopoia u mogoxriu. B
pe3ynbTaTe peakiuuu oot 00beM razoB ymeHbImmics Ha 10%. Bce 00beMbl ra30B U3MEPSITUCH
IIPY OJTMHAKOBBIX yCIoBUsX. Onpenennte 00beMHBINA COCTaB UCXOIHBIN CMECH.

6. [Ipu TepmuueckoM passioxkeHnu okcuaa Mapranua (I1V), B3storo maccoit 0,435r, Beije-
JWIICA KHCIIOPOJI U 00pa3oBalcs Apyroi okcua maprania maccoit 0,382r. Kakosa ¢popmyia
3TOr0 OKcuaa?

7. Uto Ha3bIBaIOT HKBUBAJICHTOM BemecTBa? [Ipu kakoM yCIIOBUU SKBUBAJIECHT UACHTHYCH
caMoM yacTulie Bemiectna’?

Tema: «CtpoeHue aTtoma. [leproanyeckuii 3aK0H M NMePUOIMYECKAs CHCTEMA
xuMudecknx 3jiemenToB .. MenaeneeBa»

Bapuant Nel
1. UTto Ha3bIBalOT NPUHIUIIOM HEONPEAEIEHHOCTH U COOTHOLIEHUEM HEONPEIEIIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb jiu Takue opOUTAIH Y 3JIEMEHTOB MIEPUOINICCKOMN

cucTeMbl? ATOMBI, KAKUX JJIEMEHTOB MMEIOT HauOOJIbIliee 3HAUCHHE CyMMBbI N+|?
3. Hanummure >nektporHo-Tpaduueckue popmymnst: Cr, Cl+°, Te?, Th.

4. Hanwummire snekTpoHHbIe GOPMYIIBI e1lle HEOTKPBITHIX 37eMeHTOB Nel08, Nel13 u yka-
JKUTE, KAKOE MECTO OHU 3alIMYT B IEPUOANYECKON CHCTEME.

S. CKOpoCTb JBMXXKEHUS 3JIEKTPOHA 10 MepBoi 60poBcKoit opouTte paBHa 2187 km/c. Eciu
HOTPEIIHOCTD B ONPEIeIEHUN CKOPOCTH paBHA 1 KM/C, TO Kakoil OyAeT mpu 3TOM MOTPELIHOCTh B
orpeieneHnu KoopauHaTel? CpaBHHUTE €€ CO 3HAUEHHUEM pajinyca OpOUTHI.

6. Iloscaute IMIPUYHUHY pa3jinius B BEJIIMUNHAX HOHHBIX PaAUYyCOB TSI HU303JICKTPOHHBIX
nomos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?*): 0,57(AI**)

7. OOBsicHUTE 0000 HU3KYIO YCTOWYMBOCTh COEIMHEHHH P-3JIEMEHTOB 6-TIeproJia B BbIC-
meit C.O.

Bapuant Ne2
1. [IpuMeHnMO 11 MOHATHE TPAEKTOPUH JABMXKEHUS K MUKpodyacTuiam? Yem 3To onpenesns-

€TCs ¥ KaKoe ITOHATHE €0 3aMeHseT?



2. YKaKUTe 3HAUCHUE KBAHTOBBIX YHCEJI JIJISl BHEIIHUX 3JICKTPOHOB B aTOMaX JICMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hammmmte >nektpoHHO-Tpaduueckne dopmyinsr: Pd, Zr?, S2.

4. Ha ocHOBaHUM yueHHs O CTPOSHHH aTOMa O0BSICHUTE, IOYEMY SHEPTeTUYECKHH S-
HOYPOBEHB BKIIIOYAET OJHY OpPOHTAIIb, P-TIOAYPOBEHB - TPH, U-110ypOBEHb - IATH U f-
IIOYPOBEHB - CEMb. Y KaXHUTE MaX YUCIIO 2JEKTPOHOB HA 3TUX MOAYPOBHSX.

5. Uemy paBHa neOpoiIeBCKas JJIMHA BOJTHBI 3JICKTPOHA, IBHXKYIIIETOCS CO CKOPOCTHIO: Q)
6-10° m/c; 6) 2187 km/c?

6. DHeprus MOHHU3AINH MIPH TOCICI0BATEIILHOM OTPBIBE JIEKTPOHA OT atoMoB M( cocras-
nsiet: E1=733, Eo=1447 u Ez=7718 x/[x/Monb. Uem 00BsCHUTD pe3koe Bo3pacTtanue Ez?

7. Kakyto cTpykTypy A0mkeH uMeTs BocbMoi ieproa? [1oBTopsieT Jin OH MOJIHOCThIO
ceapMol nepuos?

Tema: «XuMuueckasi CBA3b»

Bapuant Nel
1. Uem 00bACHUTH HEBO3MOKHOCTh 00pazoBanus 100% HMOHHOI CBSI3U U UeMy IPUMEPHO

paBHa O0JIs1 KOBAJICHTHOCTHU B Hanbosee NOHHBIX 6I/IHaprIX CO@I[I/IHCHI/IHX?

2. YcTaHOBHUTE POCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIMX MOJIEKYN U HOHOB, ONIPEIEINB
opOuTa N IEHTpaIbHOTO aTomMa M ux Tur ruopuausanun: NF3, NO2", PHj3, PO.%,

3. Kak 10/1KHBI MEHSATBCSI 3HAaYEHHEe MOMEHTOB JMITOJEeH Mosieky B psiay: a) CIF-BrF-IF; 6)
NH3-PH3-AsHs?

4. [onspu3yeMocTh Kakoro u3 noHoB 6onbme: F- umm Br, S? wmm Te?, CI" wmm 12 O6bsc-
HUTE IPUUHHY.

5. Tru. aas NaF=997°C, MgF2=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFe=-56°C.
OOBsICHUTH HAOTIOTaeMYFO 3aBUCHMOCTh. O0BsiCHUTH pe3koe pasnuuue Trut. AlFs u SiFs
CUHTasi, YTO MOJISIPHOCTH CBS3M paBHOMEpHO yMmeHblIaercst oT NaF k SFe.

6. Yem 00BICHUTH 3HAYUTEIILHO 00Jtee BeICOKHE T1ur. 1 TK. BOABI M IJTABUKOBOM KHUCIOTHI
M0 CPaBHEHUIO C TEMU, KOTOPHIE JIOJHKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNEKTPUUSCKUNA MOMEHT JUTIONSA MOJIEKYIsl HoS paBeH

0,31-10%°Knm, a H2Se-0,08-02°Kor-m. Omnpenenure, Kak OTHOCSTCS JUTHHBI AUMOIEH 00enx
MOJIEKYI.
Bapuant Ne2
1. [ToueMy npu HATUYNK OJHON CBS3HM MEXKIAY aTOMaMH OHA MOKET OBITh TOJBKO O-

cBs3pt0? Ilpu Kakux ycnmoBHsix oOpazyercs m- ¥ O-CBsA3U?

2. Ckounbko cBsi3eit y atoma cepbl B MoJiekyiie SO2Clo, y yrimepoaa B mosekyiae COCly; kak
9TO COTJIACYeTCs C TUIIOM THOPHIN3aIuu?



3. Kakas mosekyna MosxeT cymectBoBath u nmouemy? ClFs, FCls, Brls, 1Bra.

4, Kak n3mensiercs mossipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOPOH rpytiibl o M(
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIIEHUIO TEPMUYECKON YCTOMYMBOCTH MX KapOOHATOB B TOM
K€ TIOCIIeIOBATEILHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE IPHYUHBI H3MECHEHUS ITOM
BEJIMYMHEI.

6. Kakoe coennnenue 6osee repmuuecku ycroiuno? PhCOs um CaCOs; PhCls nnu
PbBra.
7. Paccuunraiite 3¢ dextuBHbIi paguyc nona Na B kpuctamie NaF, eciiv KOHCTaHTa pereT-

Kk ero pasHa 2,31-107% m, paguyc nona F pasen 1,33-10720 u.

Tema: «CKOpOCTb XHUMHUYECCKHUX pealcum‘i. XHMHYECKOe PaBHOBECHC. 3HepreTmca H
HaNnmpaBJIC€HHOCTb XUMHYECCKHUX MMPOLECCOB»

Bapuant Nel
1. Jluxpomat aMMOHUS [IPH HarPEBAHUU PA3JIaraeTcs 1Mo peaKiuu:

(NH4)2Cr207(1)=N271(r) + 4H20(r) +Cr203(t) AH® Xp =-503 x/Ix
CKOJIBKO PHEPTUM BBIIEIUJIOCH MPH PA3JIOKEHUH HEKOTOPOW MOPIMH JAUXpOoMara
aMMOHHUS, €CJIM Macca TBepAOro ocrarka Ha 10r MeHbIe MacChl HICXOJIHOTO BEIIECTBA.
2. Ontanenus oopazosanus H2O2(T) U3 nmpocTsix BemiecTB paBHa - 136,1 k/[x/mMonb, 3H-

TaJBINS TUCCOITHAIIMY Ta3000pa3HbIX BOJIOPOIA U KUCIOPOaa COOTBETCTBEHHO paBHEI 432, 490
kJ>x/mMonb. Berancnure snepruto csizu O-H B mepokcuie Boiopoa, MpuHsB dHEPruto cBsizu O-
O pasnoii - 138,07 kJ>x/MOb.

3. Onpenemure AH298 1 AU cuctemsr: 4NH3z(r) + 302(r) = 2N2(r) + 6H20(x)

4. ITpu Temneparype 100°C ckopocTh 01HOM peakuu B 2 pa3za 60JbIlIe CKOPOCTH BTOPOH.
TemneparypHblit K03 PULIMEHT CKOPOCTH MEPBON peaklUu paBeH - 2, BTopol - 4. [Ipu kakoi
TEMIIEPATYpe CKOPOCTH 00EUX PeaKIMil BBIpaBHUBAIOTCS?

5. Kak u3menuTcs naBineHue B cucteMe nepBoHavaibHo coaepskamieit HBr u Oa, ecnu k Mmo-
MeHTY HacTyruieHus paBHoBecus: 4HBr(r) + Oz(r) = 2H20(r) + 2Br2(r)  mpopearuposaio 10%
MCXOJIHOTO KOJTMYECTBA KUCIOPOa, a paBHOBECHbIE KOHIIeHTpaluu [HBr]=0,6 Monb/m;
[02]=0,36 momab/n?

6. Bo ckonpko pa3 ciaenyer yBeNnMUNTh KOHIIEHTPALMIO BenlecTBa B2 B cucreme:

2A( 1) + Ba(T) = 2A2B(r)



YroObl IpH YMEHBIICHUH KOHLIEHTpAIMK BemecTBa Az B 4 pa3a CKOPOCTh MPSMON
peaKkuuu He U3MEHUIIach?

7. Jns nekotopoit peakiun AG°>0. Kakue 3 npuBeeHHBIX YTBEPKICHUHN MTPABUIIbHBI:
a) K >1; 0) k<l; B) B paBHOBECHOI CMeCH MPeoOIaNaI0T MPOAYKTHI PEaKIIH;
') B paBHOBECHOM CMecH Mpeo0IaialoT UCXOJHbIE BelecTBa?
Bapuant Ne2
1. [Ipu BoccTanosnenun 80r okcuaa xene3a(3) anroMuareM Boelienutcs 426,3 kJx Tera.

[Tpu cropanuu 5,4 r MeTaUINYECKOT0 aMOMUHUA BbiienuTcs 167,3 k/lx tenna. Ha ocHoBanun
9THX JIaHHBIX, UCNONb3Ys 3aK0H ['ecca, Berunciute 3uepreTuyeckuil ekt npu odpazoBanuu 1
MOJTb OKcuaa xene3a(3).

2. AH®,5pMgO(x) 1 CO2(T) coorBeTcTBeHHO paBHa- 601,8 u -393,5 xJ[>/Mounb. TemioTta
pasnoxxeruss MgCos na MgO u CO2 JIH=100,7 x[x/mMoib. cronb3ys 3T JaHHBIC, HAWTUTE
tertoty oopazoBanuss MgCO3zu3 351eMEHTOB.

4. Berauciuth TeMnepaTypHbiil KOOQGUIIMEHT CKOPOCTH PEaKI|H, €CITM KOHCTaHTa CKOPO-
ctu ee ipu 100°C cocrasmnser 6107, a mpu 150°C -7,2:1072,

5. Jli1g Toro uyToObl yBenuuuTh B 216 1 256 pa3 ckopocTs peakuuu cuHTe3a NHs, Bo ckoiib-
KO pa3 HaJlo OBBICUTh B IIEPBOM Cilydae KOoHLeHTpauuto Hz, a Bo Bropom nasnenue? Kak
U3MEHUTCS CKOPOCTh PeaKLUy MpH yBeJauueHu! nasieHus 810 pas?

6. Cucrema C(rpadur) +CO2(r) =2CO(r) AH° =172,5 xJIx

Haxonutcs B paBHOBecuH. YKa3aTh: a) Kak usMeHutcs coaep:xkanue CO B cucreme
npy MOBBIIIEHWH t W mpu HemsMeHHOM naapieHun? C yBEIMUYCHHEM [aBJICHUS TPH
HEU3MEeHHOU Temneparype? 6) MI3MEHUTCs U K p MPU MOBBIIIEHUU OOIEro JAaBICHUS U
HeusMeHHoU t? Ilpu yBenuuenun t? Ilpu BBeneHuu B cucremy karanuzatopa? OTBeT
000CHOBATb.

7. Xumugeckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

YCcTaHOBUTH MU CAEAYIOMUX KOHIEHTpausax: (A) = 6monb/1, (B) = 2mons/n, (C)
= 4monsw/n, ([1) = 3mons/n. B paBHOBecHyIO cuctemy nobaBuin 4 MoJb/1 BemecTa B.
BbruncnuTh HOBbIE paBHOBECHBIE KOHIICHTPAITUH BEIIECTB.

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM TUCCOLHATIAN

Bapuant Nel
1. PactBop conmepxkut 0,1moms CaClz u 0,1momp AICI3 B 271 pactBopa. KakoBa momsipHas

koHieHntpaius nona Cl” B pacrBope?

2. pH 1-10° H pacTBopa c1a60ro 0JHOKHCIOTHOTO OCHOBAHHS paBeH 9. BrruucanTe KoH-
CTaHTY JAMCCOIMAIIN OCHOBAHMS.

3. VYka3arb, He TPOU3BOJS BBIUNCIECHUN, B KAKOM U3 PaCTBOPOB JBYX COJIEH paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB AekTpoauToB: KoSe u KaTe; NasPOs u NaHPOa.

4. Haiinnre ctenens ruaponusa cosiel n 3HaueHne pH Uit ©X pacTBOPOB KOHLIEHTPALUA



0.1moms/m: NH4Br, KCIO, HCOONa.
5. [IPAQ.Cr,07 , ipu 25°C pasro 2-107 . Bemanaer mu ocanok AgoCr.O7 npy cMeluBaHuu

paBHbIX 00beMOB 0,05H pactBopoB AGNO3 u K2Cr,07? CtenieHb AMCCOMAIIMM dTUX
3J1eKTpOoJIUTOB paBHa 90%.

6. Berancnnts a u (H+) B 0,3M pactBope ykcycHoii kucinots (K=1,8-107°). Kakue 3HaueHns
MPUMYT 3TH BEITWYUHBI 1TOCie no0aBieHus kK 171 pactBopa kuciaotsl 0,2monp CH3COONa?
Koaddunuent akrusnoctu nonos f{CH3COO") =0,7.

7. Cpasuuts pactBopumocts POCl2 u Pblz, Be(OH)2 u Ca(OH)2. OtBeT 060CHYITE HCXOMS
U3 MOJISIPU3AI[MOHHBIX TIPEICTaBICHHUIA.

Bapuant Ne2
1. PactBop comepxkut 0,1moisb - sxBuBanentoB (NH4)3POs B 200Mi1 pacTtBopa. Kakosa mo-

nsipHast KoHnenTpanust nonoB NH4"™ B pacteope?
2. Brruucnure pH 0,001H pactBopa cepHOM KUCIOTHI.

3. VYka3arb, He IPOU3BO/IS BBIYUCIICHUH, B KAKOM U3 PaCTBOPOB ABYX COJIECi paBHOI KOH-
neHTpauuu pH 6omnpie uan menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 2s1ekTpoauToB: NaHCO3 u Na ClO3; NaClos u NaClO.

4, Kakue BeTMuuHBI SIBISIOTCS KOJWYECTBEHHON XapaKTEPUCTHKOM MpoIecca JICKTPOIH-
TUdeckoi quccouuanuu? Jlaite ux onpenenenue. Kakyroo U3 HUX U moyeMy Ha3bIBalOT
OCTOSIHHON BETUYUHON?

5. Haiinure crenens ruaponu3a NalOz u NalO B pactBopax konnentparmu 0,1 mons/n. 13

MMOJIYYCHHBIX TaHHBIX cnenaﬁTe BBIBO/I O CpaBHI/ITCHLHOﬁ CHJIC KMCJIOT, 06p8.30BaBH_II/IX 3THU COJIN.
Ka(HIO3)=1.6-10" ;Ka(HIO)=2.3-10"L,

6. Beimagaer nmu BaSO4 npu 1o0aBieHnu pacTBopa cepHoi KUCa0Thl 00beMoM 100mi pu
koHnenTpauun 0,2Moi1b/11. K pactBopy BaClz Toro sxe 00bema, eciu MosipHast KOHIICHTPALIUsI
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Mo1b/11.? Byaer nu 1o6aBieHHOE KOJTMYECTBO CEPHON
KHCJIOTHI 9KBUBAJICHTHBIM WJIH W30BITOYHBIM?

7. Ckonbko Monb NH4Cl cnetyer no6asuts k 11 0,1M pactBopa NHsOH(K=1,8-10°) ns
TOr0, 4T00BI KOHIIEHTpauus HoHOoB OH™ cTana yucnenHo pasHa Ka? YcinosHo npumem
f(NHs")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE PC€AKIUHA U IJTCKTPOXUMHUYIECCKUEC IPO-
HeCChb»

Bapuant Nel
1. 3aKOHYMUTH COCTABIIEHUE YPABHEHHSI PEAKIIMU U 110100paTh KO PHUIUEHTH! MPOCTEHIIINM

cnocoooM: SO2+H3ASOs+H2,0—H3ASO3+...

2. Hanummre ypaBHeHHs peakuuil ¥ mo1o0path Ko3(pPHUIMEHTH 3JeKTPOHHO-HOHHBIM Me-
togoM: MNSO4+(NH4)2S208+H20—HMNO4+...; H20,+CaOCl—

3. CocTaBUTh B MOIEKYIAPHOH popMe ypasHenue peakiuu: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0;



4. Uemy paBHa MOJIIpHasl Macca SKBUBAJICHTa IIepMaHraHaTa Kajusi Kak OKUCIUTENS, €CITU
9TO BEIIECTBO B MPOIECCE PEaKIMK BOCCTaHABIIMBAETCs: a) o cynbdara mapranua (II) 6) mo
JTUOKCHIa MapraHiia B) 1o Manranara kanus KoMnO4?

5. Byner nu paboTarh raJbBaHMYECKHI 3JIEMEHT, COCTOSIIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyxeHsabiX B 1 u 0,11 pactBopsl KOH nipu 25°C, eciu kaxKymasi CTETIeHb TUCCOLUAIIAN
pactBopoB KOH cootBercTBenHo paBHbl 77 1 91%?

6. TanpBannyeckuii PJIEMEHT

(-)2Cr/2Cr3+ | H2SO04 | (Pb) 3H2/6H* (+)
oOpa3oBaBUIelcs IPU KOPPO3UHM XpOMa, ONAsHHOTO CO CBUHIIOM, J1a€T TOK CUJION
6A. Kakas macca XxpomMa OKHCIUTCS M CKOJBKO JIMTPOB BOJOpPOAA BBIACIUTCA 3a 55C
paboThI 3TOrO 3IeMeHTa’?
Bapuant Ne2
1. 3aKOHYHTH COCTABIICHUE YPABHEHHSI PEAKIIMU U 110100paTh KO PHUIUEHTH! POCTEHIINM

cnocoboom: HaSO4+KI+KCIO3—KCl+ls...

2. Hanumure ypaBHEHUs peakiuii 1 10400path KO3)GUIMEHTHI 3JIEKTPOHHO-MOHHBIM Me-
TonoM: H2SO4+H2S+KMnO4—S+...; HNOs+FeS,—

3. CocraButh B MOseKyJsipHOU (popme ypaBHeHue peakuuu: NaHa+12—Na+I".

4, Kakyro maccy amoMuHusg MOKHO OKHCIUTH ¢ momotsio 0,11 0,251 KoCr,O7nopeakuuu
Al+K2Cr207+H2S04— Al2(S04)3+Cr2(S04)3+K2S04+H20.

5. DJ1C ranpBanuueckoi menu (-)Ag/AgNOsz 0,0058  /0=98% | | Ag/X
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPAIUIO JIEKTPOJIUTA MPHU MOJOKUTEITHHOM
AIIEKTPOAE, ecii KO (HUIIMEHTH aKTUBHOCTH HOHA cepedpa B pactBopax AGNOs mpu
OTPHUIIATEIIEHOM U TIOJIOKHUTEIIBHOM 3J1eKkTpoie paBHbl 0,945 u 0,750.

6. ITpu paboTe ranbBaHUYECKOTO JIEMEHTA

(-) 4A1/4A1 | H20, O2 | (Cr) 120H/6H20, 302 (+)

00pa3oBaBUIErocs MpPU KOPPO3UU ANTIOMUHUS, KOTOPBIH HAXOJUTCA B KOHTAKTE C
xpomoM, 3a ImuH 20c ero paboTbl Ha XpOMOBOM Karoae BoccTaHoBuiioch 0,034n
KHCIIOpOo/a.

Omnpenenute, HACKOJIBKO YMEHBIIUIIACH TIPH 3TOM Macca allOMHHUEBOTO 3JIEKTPOAa
¥ YeMy paBHa CHJIa TOKa, MPOTEKIIEro MO BHEIIHEH LeNH ralbBaHUN4eCKOro 3JIeMEHTa.

Tema: «KomIiekcHbIe coeIMHEHH»

Bapuant Nel
1 HasBatb komiuiekcubie coequnenus: Ba[Cu(C20a4)2], [Co(NH3)2(en)(Cl2)]ClI,

[PICIA][AUCL].

2. Hanucats popmynst: a) rerpaitononnnat(lll) nunaus’); 6) xmopua GpoMareTpaaMMu-
HakBaxpoMma(lll); B) TpHaMMHHXJIOPOIUHUTPOKOOAIIBT.

3. Mosxno mu ocamute uoHEI Ni*+ u3 pactBopa K2[Ni(CN)s] o6semom 11 m C=0,1
Monb/muTp, comepxkamero 0,2 moms KCN(a=80%), ecmu mob6asute 10*Moms cymsduma



amMmoHusa? Ilpu kakoit MT KOHIIEHTpAaIlMu CyJbpua aMMOHHS HAYHET BBINMANATh OCAIOK?
(ITP(NiS)=2-10"%).

4., OrmpenenuTe TN THOPUAM3AIMU B CICAYIONIMX KOMIUIEKCAX, a TaK )K€ W300pasure Ux
reomerpuueckyto ¢popmyny: [AuCls] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. Jlnist ocaXkeHusl XJIOPUA-UOHOB, COCTABIIIONIMX BHEIIHIOK Cepy KOMIICKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrClz-5SH20 motpe6oBanocs 20Mi

0,2m pactBopa AgNOs. Ilo pe3ympTaTaM 3TOrO OIBITa COCTaBHTE KOOPIUHAIMOHHYIO
dbopMyy coeAMHEHUS U HA30BUTE €TO0.
Bapuant Ne2
1. HasBatb komruiekcubie coequnenus: Na2[Zn(OH)a], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Harmmucare dopmynsr: a) amvmuaneHtanuanodeppar(Il) Harpus; 6) muruapokcorerpa-
xnopomiatunar (IV) ammonus.

3. K 0,2m NiSO4 no6asumu paublii 06beM 2M NHs, Beraucints [Ni]?+, eciau cuntars uTo B
pacTBope obpasyercs kommiuekcHsrii noH [Ni(NH3)s]?+.

4. B xommuekcax [CO(NO2)s]* u [Ni(CNS)s]*nmuranmsl 007afaloT CHIBHEIM IIOJEM.
CocraBbTe SHEPreTHUYECCKYIO cXeMmy oOpasoBanusi cBsizeit (Metox BC) B 3THX KOMILIEKCAaX H
YKa)KUTE MarHUTHBIE CBOMCTBA KOMILJIEKCOB.

5. Omnpenenute KoopanHauuoHHoe yucio (x): [Fe''Fx] *2); [Fe''Clx] *-2.

Kpumepuu oyenxu omeema cmyoenma npu 6bln0JHeHUU KOHMPOIbHOU padomul

Onenka TpeboBanus Kk 3HAHUAM
OTJIMYHO NIPUBEACHBI IIOJIHBIE IPABWIBHBIE PEIIEHUS, OTBETHl TIPaMOTHO
apryMEeHTHUPOBAHbI
XOpO1LIO JIOTIYIIEHbl HE3HAYUTEINIBHBIE TOTPEIIHOCTH IIPH OTBETAX Ha BOIIPOCHI,
apryMmeHTanus Obuia He OJHOU
YIIOBJIETBOPHUTEI B OTBETax Ha HEKOTOPBIE BOMPOCHI JIOMYILEHbI IPyOble OMNUOKH, 4acTh
BHO BBIBOJIOB HE ApI'YMEHTUPOBaHa WJIM apr'yMEHTHPOBAaHA HENPABUILHO
HEYJIOBJIETBOPUT otBethl Ha 50 wu Oonee % BOMPOCOB OMIMOOYHBI, OOJIBLIIMHCTBO
€JIbHO BBIBOJIOB HE ApPI'YMEHTHUPOBAHBI MM ApI'YMEHTHPOBAHbI HEMTPABUIIBHO

IIpumepnuvie eapuanmol mecmoguvix 3a0aHUil

Tema: «OcHOBHBIC MOHATHS U 3aKOHbI XMMHH. DKBHBAJICHT»
Bapuant Ne 1
1. ®akTop PKBUBAJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTB
2) 1/9aucno KaTHOHOB * BaJIGHTHOCTh KATHOHOB




3) 1/kucmoTHOCTD
4)1/9mrcno aToMOB 3JeMeHTa * BaJIeHTHOCTD JJIEMEHTA

d)aKTop OKBHUBAJICHTHOCTH OCHOBAHMA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTb KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/aucno ATOMOB DJIEMEHTA * BaJICHTHOCTH 3JIEMEHTA

[TnoTHOCTH ra3a mo renuio pasHa 11, IIOTHOCTH ra3a Mo HEOHY
1) 2,2 2)1,1 3) 20 4) 44
Ipu croparnu 4*107° kr yrnepona uucino monexyn CO2 paBHO

1) 2*10% 2)2%10%°  3)2*102  4)2*10%
SKBI/IBEU'ICHT HCXOAHBIX BCUICCTB B pCaKIIUH

H2C204 + Ca(0H)2 = CaC204 + H20

1) 1/2,1/2 2)1,1/2 3)1/2,1 41,1
O6mbewm (B 11), 3aHuMaemblid 5,25 T azora npu26°C u nasnenuu 98,9 xlla # # #

MaccoBbI€ 10T rajoreHa B raJIoreHUC MeTaJlJla U KHCIIOPOJia B €r0 OKCHIE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3panue rajgorena # # #

Bbpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl iton maccoii 0,7280 r, KoTOpbIit
B3aUMOJICHCTBYET ¢ MeTasuioM mMaccoi 0,5935 r. MomsipHas Macca SKBHBaJIEHTa MeTalia
B I/MOJIb

[{uak pearupyeT ¢ n30bITKOM BOJBI B iesiouHo cpene (NaOH) ¢ obpazoBanuem 5,6 i
ra3a (H.y.). OKBUBAICHTHOE KOJTUYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
@aKkTOp SKBUBAJIEHTHOCTU KUCIIOTBI

1) 1/xkucmOTHOCTH
2) 1/ocHOBHOCTH
3) 1/umciio aToMOB 37IeMeHTa * BAJIEHTHOCTH dJIeMEHTA
4) 1/9MC0 KAaTHOHOB * BaJIEHTHOCTh KATHOHOB
@DakTOp 3KBUBAICHTHOCTU OKCH/JIA
1) 1/umcno KaTHOHOB * BaJICHTHOCTh KATHOHOB
2) 1/0cHOBHOCTH
3) 1/umcio aToMOB 3ieMeHTa * BaJIGHTHOCTh 3JIEMEHTA
4) 1/KUCIOTHOCTD
Macca (B rpammax) 0,25 MOJTb OKCH/IA JTUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4: KonnyecTBo BeniecTBa (Moib), coaepxaiieecs B 37,6 r uurpata meau (1I)
1)0,3 2)3,353)0,2 4)5
OnuH MOJIb BOABI IPH H.y. 3aHUMAET 00beM



© oo~

1.

1) 18 mi 2) 118 n 3)22,4 14) 22,4 mn

ITnoTHOCTH ra3a no Bo3ayxy pasHa 1,17, MonekynspHas Macca rasa

Macca (B rpammax) HaTpus B 35,1 r xsopuaa HaTpusi paBHa

Ha neitrpanu3zanuio 3 r HsAsO4 uzpacxonoBanoch 2,366 1 KOH. OcHOBHOCTH KHCTIOTHI
N3 48,15 r okcua Merayuia MOXHO MoJay4duTh 88,65 r ero HutpaTa. MossipHast macca
SKBHUBAJICHTA JIBYXBAJICHTHOTO METAJUIa B I/MOJIb

Tema: «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COeIMHEHM D)
Bapuant Nel

®opmyna kpucTaIoruapara cynbpara HaTpHs, Macca KOTOPOTo IpU 00e3BOKMBAHUN
yMeHbImiIach Ha 47%

1) NaxSO4 * 2HO  2) NaxSO4 * 7H.0
3) Na2SO4 *sH2O  4) NaxSO4 * 6H20

KapOonar xanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

1) CO2, SO», H3PO4 2) CO, KOH, HC1
3) BaCl,, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3

OnHOBpEeMEHHO HE MOTYT HaXOJUTCSI B pacTBOpE BEIIECTBAa Habopa

1)Na2SO4u HC1 2) NaOHu H2S04
3) NaC1l u H2SOs  4) NaOHu K2SO4

OaHOBpPEMEHHO B pacTBOPE MOTYT HAXOJUTCS MOHBI

1) Ni%*, K*, SO4%, I 2) Pb?*, S*, CH3COO; Ba?
3) NH4*, PO, Ca?*, F  4) A1%, Fe?*, COs%, Br

Y CcTaHOBUTE COOTBETCTBUE MCKAY BEIICCTBOM U CBOMCTBaAMH

1: a30THas KucnoTa A: B3aUMOJEHCTBHUE C COJSIMH MEAM € 00pa30BaHMEM OCaIKa

2: runpokcus HaTpus b: B3anmoneiicTBue ¢ cossiMu 6apus ¢ 0Opa3oBaHMEM OCaIKa

3: congHas kucnora B: B3aumopeiicTBHE ¢ cepoil pu HarpeBaHUU

4: cynbdat aaroMUHUsA I': B3auMozelicTBUE C IMHKOM ¢ 00pa3oBaHHEM BOJOPOJa

KonndecTBo Bo3MOKHBIX couieit oOpa3zoBanHbix H3S0s u Al(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

['mapun oHOBaJIEHTHOTO MeTasia coaepkut 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

Jlmokcua yriiepojia MOKET pearupoBaTh ¢ BellecTBaMH Habopa

1) CaO, (NH4)2C03 pactBop, HNOz 2) Na>C03 pactop, Mg, C (kokc)
3) KOH, H2SO4, pactBop BaCl, ~ 4) CuS04, NH3, NaOH
OnHOBpPEMEHHO HE MOTYT HaXOIMTCS B PaCTBOpE BelecTBa Habopa

1) BaCl.u NaNOs 2) BaClouNaBr

3) Ba(N0s3)2u Kl 4) Ba(N0s3)2u H2SO4



5.

Kucnyro conb MOKHO MOJIy4UTh B BOAHOM Cpeie P B3aUMOJEHCTBUU
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0H)2 u HCOOH 4) AlOH)3 1 N2O3

OIHOBpPEMEHHO B paCTBOPE MOTYT HAXOJUTCS MOHBI

1) Ba?*, Na*, F", CO?

1)
2)
3)
4)

2) Ag*, Ca?*, Br, NOs’
3) Zn?*  NHs*, OH", I
4) Cu?*, AP, CI', SO4*

Y cTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CII0COOOM €ro paciio3HaHus:

1: yrnekucnslii ra3  A: BO3ropaHue TJCHOIIEH JTyYHHbI

aMMHaK b: Bosropanue ¢ xapakTepHbIM 3ByKOM

KHUCIIOPOJT B: momyTHeHue N3BECTKOBOIT BOJIBI

BOJIOPOJT I': u3MeHeHne OKpacKy BIAKHOW WHIAMKATOPHOM OyMaKKu

YcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBAMHMU:

1) asoTHas KUCIOTa A: B3aMOJICICTBHE C COJIIMU MeH ¢ 00pa3oBaHUEM
ocaJika

2) TUAPOKCH HaTpus b: B3auMojeicTBHe ¢ cosiMu Oapus ¢ 00pa3oBaHHEM
ocajika

3) cossiHas KKCI0Ta B: B3aumogelicTBHE ¢ cepoil IpU HarpeBaHUU

4) cynpdat aqroMuHAS [ B3aMMOICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPOIa

B pesynbrare cieqyromux npeBpaieHui:

Ca3(P0O4)2Si02 + € X1 Ca XzHCl X3 02 XaCa3(PO4)2  Xs

o0Opa3yeTcs KOHEUHbIN IPOAYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO4*2H0 4) CaP,07

Tema: «Ctpoenne atoma. Ilepmoguyeckuii 3aKOH M NEPHOAHYECKAs] CHCTEMA

xuMudeckux 3jemMenToB .. MenaeneeBa»

1.

Bapuant Ne 1
N3021€KTpOHHBIE AaTOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni?* 3) Fe?*, Fe**  4) Co?*, Mn
SJICKTpOHHaH E€MKOCTH f -IIOAYPOBHSA

1)14 2)6 3)18 4)10

3HCp1"I/I${ CpOACTBA K 3JICKTPOHY B NIEPHUOAC

1) He u3meHsieTcss  2) yMEHbIIaeTcs



3) yBenuuuBaeTcsi  4) OCTalOTCS TOCTOSIHHON

4. Pa3pemieHHbI HA0Op KBAaHTOBBIX YHCEIT AJICKTPOHA

Hn=3,1=0m=12)n=2,1=1,m=0
3n=3,1=2,m=-1 4)n=3,1=2,m=3

5. Hammenbpmmii paguyc uMeeT HOH
1) Cs” 2) Ba?*3) Te*4) I

6. Mopens aToMa, co3nannas J.Pesephopiom Ha3bpIBaeTCs

7. Uwucno ypoBHEH y aToMa ONpeesisercs KBaHTOBBIM YHCJIOM

8. :‘)HepFI/IH OTphIBaA JJICKTPOHA OT aTOMa HAa3bIBACTCA 3HeprI/IeI\/’I

9. VYCTaHOBHUTH COOTBETCTBUE MEXY IEKTPOHHBIMUA KOHPHUTYPALUAMU U XUMUYECKIMHU
YacTULAMU

1: 1s%2s?2p®3s?3p!  A:Na*
2: 1s22s?2p®3s?3p®  B: N
3:1s?25%2p® B: S?-
4:1s%2s%2p° T: A1

10. PacnoioxuTh B HpaBHHBHOﬁ MMOCICA0BATCIIbHOCTU 3AIMOJIHCHUSA SHCPICTUICCKUX
HO,I[ypOBHeﬁ B aroMax

A:5s b:4d B:3d I':5p Hd:6s E:4p

Bapuant Ne 2
1. M3031eKTpOHHBIE ATOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni**  3) Fe?*, Fe®* 4) Co?*, Mn
2. HaGop xBanToBbIX uricen N =3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OIMHAKOBOE KOJIMYECTBO JIEKTPOHOB Yy HOHOB
1) Ba®*, Mg?*, Cd?* 2) Ba’+, I, Te>  3)Hg?, I,Sn  4) I, Cd*, Sn*
4. DneKTpoHHas eMKOCTb J -[TOypOBHS
1)6 2)14 3)10 4)18
5. DHeprus HOHU3ANNHU B TPYIIITES
1) He u3MeHsieTcss  2) yBEJIMUMBAETCS

3) yMeHbIIaeTcst 4) ocTaroTcs MOCTOSTHHOMN
6. ArtomHbIe opOuTa M Aar0T cyMmy N+ 1 =9



10.

1)6f, 7d,8p  2) 5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 65
Yucio HCCITApCHHBIX 3JICKTPOHOB B aTOMC XpOMa B HGBOSGy)KI[CHHOM COCTOAHUHN

Oueprus nonmsaruu aroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs 3HEpTUS
WOHU3AIUH PE3KO BO3pACTaET U3-3a OTPhIBA DJIEKTPOHA

Hucno opOutaneit y aroma onpeaensieTcs KBaHTOBBIM YHCJIOM

Y CTaHOBUTH COOTBETCTBUE MEKAY JICKTPOHHBIMHA KOHPUTYpAIUSIMUA U XUMHUECKUMHU
JacTULAMU

1) 1s?2s%2pf3s%3pf4s°3d®  A: F
2) 1s22s22p53s23p%4s'3d®  B: C
3) 1s?2s°2p® B: Fe*3

4) 1s?2s?2p®> T:Cr

Tema: «XuMuueckasi CBA3b»
Bapuant Ne 1

1.

2.

3.

B psiny Bogoponabix coequHenmii anemenToB VI A rpymmsl: HoO - HM - HoSe
MOJISIPHOCTH CBsi3n D - H

1) yBenuuuBaercs
2) HE U3MCHsCTCS
3) ymeHbIaeTcs
4) cHayaja yMEHbIIACTCS, TOTOM YBEIUYHNBACTCS

TonpKo KOBaJIEHTHAs CBSA3b UMEET MECTO B COEUHEHUH C (pOopMyIoi
1) Ba(OH)2 2) NHsNOs  3) H2SOq4 4) Li2CO3
AToOM yriiepoza B BO30YXkK/IEHHOM COCTOSIHUM 00pa3yeT

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3a CYET YEThIPEX HECMIAPEHHBIX IIEKTPOHOB

2) TpH CBsI3H, 3a CUET JBYX HECMAPEHHBIX dJICKTPOHOB U HEMOACICHHON
AIIEKTPOHHOMN Tapbl

3) HH OJIHOH, aTOM yTJIepo/ia B HEBO30YKIEHHOM COCTOSHUM XUMHUUECKHUX CBS3EH HE
obpazyer

4) nBe CBsI3M, 33 CUYET JIBYX HECHIAPCHHBIX JIEKTPOHOB

BemiectBo, KOTOpOE HE MOT'YT 00pa30BBIBATh BOJOPOAHYIO CBSI3b

1)H.O  2)HF 3)HNs 4) HI
SP ruOpUIN3aIs PeaNTH3yeTcsl TTONTHOCTRIO

1) SO22) CHq 3) SO34) C10°

Y CcTaHOBUTH COOTBETCTBUE MCKOY (1)I/I3I/I‘{CCKI/IMI/I CBOMCTBaMHM U THUIIaMH
KPpUCTATNINYCCKUX PCUICTOK

1: KOBKOCTBH
2: HU3Kas TemIeparypa KUIEeHHs



3: BBICOKas TBEPAOCTh

4: snekTpuyueckasi IpOBOJUMOCTh PacTBOpa
A: atromHas

b: meramnuueckas

B: nonnasa

I': MmonekynsipHas

Bapuant Ne 2
1. Ha6op xBanTOBBIX urcesnt N =3, | = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4SS 5P

2. OaMHAKOBOE KOJIMYECTBO AJICKTPOHOB Y HOHOB
1) Ba2+, M92+, Cd2+
2) Ba®, I, Te*
3) Hg?*, I, Sn**
4) I, Cd?*, Sn**

3. DiexTpoHHast eMKOCTh § —TIOAYPOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprusi MOHU3ALUU B TPYIITIE
1) He u3mMeHseTcs
2) yBeNIMYNBACTCS
3) yMeHbIIaeTcs
4) ocTaroTCs MOCTOSTHHOM

5. YcTaHOBUTH COOTBETCTBHE MEXK/Y 3JIEKTPOHHBIMU KOHPUIYpaUsIMU U XUMUYECKUMU
qacTuaoamMu
1) 1s?2s?2p®3s23p%4s°3d®  A: F
2) 1s22s22p83s23p%4s'3d®  B: C
3) 1s22s22p® B: Fe*®
4) 1s%2s?2p® T: Cr
6. Pacmionoxuts B HpaBHHBHOP’I NOCICA0BATCIIbHOCTHU 3aIIOJIHCHUS SQHCPICTUICCKUX
HO,I[ypOBHeﬁ B aToOMax
A:6s b:7s B:6s TI:4f I:5f E:6d K:5d

Tema: «XuMH4YecKas CBA3bL)»
Bapuant Ne 1
1. B psany BonoponHbIx coenuHeHuii anemeHToB VI A rpynmsr: H20 — HaS- H2Se

MOJISIPHOCTH CBsi3u D — H:

1) yBenuuuBaercs
2) HE U3MEHsETCS
3) ymeHbIaeTcs
4) cHa4ajga yMEHbIIACTCs, TOTOM YBEIMYNBACTCS



2. TonbKO KOBANEHTHAS CBA3b MMEET MECTO B COEMHEHHH C HOPMYJION
1) Ba(OH)2.  2) NH4sNO33) H2SO4 4) Li>CO3
3. Artom yrieposa B BO30YKIEHHOM COCTOSHUM 00pasyer:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 3a CYET JABYX HECHAPEHHBIX IICKTPOHOB U HETOACICHHOM IEKTPOHHOM
napsl

3) HH OJIHOH, aTOM yIJIepoia B HEBO30YKIEHHOM COCTOSTHUM XUMHUUYECKHX CBS3EH HE
obpazyer

4) nBe CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BemiecTBo, KOTOpOE HE MOT'YT 0OPa30BbIBATH BOJOPOIHYIO CBS3b

1) H20 2) HF 3)HN3 4) Hi
5. SP°ruOpuaM3aIMs peanru3yeTcs HOJTHOCTHIO

1) SO,2) CH43) SO3 4) C10°

6. YCTaHOBUTH COOTBETCTBUE MCKIY (I)I/I3I/I‘IGCKI/IMI/I CBOMCTBAMH U TUIIAMH
KpUCTAJUIMUCCKUX PCIHICTOK!

1: KOBKOCTH

2: HU3Kas TeMieparypa KUIeHHs

3: BbICOKas TBEPAOCTh

4: speKkTpuYecKasi MpOBOJMMOCTh PacTBOpa
A: atomHas

b: metannuueckas

B: nonnasa

I': MmonexynsipHas

Bapuant Ne 2
1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET POPMYITY

1) KBr 2) SOs 3) CH.4) HC1
2. ATOMHaH KpHUCTAJNINYCCKAd PCIICTKA XapaKTEpHa I

1) anromMuHMS U KapOUIa KPEMHUS

2) cepsl 1 Hoza

3) okcua KpEMHUS U XJIOpHUIa Kaaus
4) anmasa u 6opa

3. SP? rTUOPHIM3AIIKS PEATU3YETCS MOJTHOCTHIO

1)SO, 2)SOs 3)CHs 4)CIO"  5)CIO;
4. Y cTaHOBUTH COOTBETCTBUE MCKAY BCUICCTBAMU U BUJAAMU XUMHYECKOU CBI3U B HUX 1

BOJIb(Ppam A KOBaJICHTHasl MOJIsIpHAs alnmas
anMas b: xoBaJIeHTHas1 HENOJIApHAs aMMHaK
aMnak B: metamnnueckas

MOBapEHHAas COJIb I': monnas



5. YcTaHOBHUTH COOTBETCTBHE MCKAY BCHICCTBAMU U TUIIAMU KPUCTAJTININYCCKUX PCILICTOK

YTJIEKUCIIBIN Ta3 A: nonHas
KapOOpyH[ b: monexynspHas
HUKEJb B: meramnyeckast
areTaTt HaTpus I': aToMHas

6. YCTaHOBHUTH COOTBETCTBUE MEX]y THOPUIN3AIUEH H MOJICKYJION

1: sp? A:  OF B: SFg
2: sp? b: BFs I': SF4:
3 spd> E = XeFe/l: BeCl;

4:  spd

4: spd

Tembl: «JHEPreTHKA M HANPABJEHHOCTH XHMUYECKHUX MporeccoB», «CKOPOCTh
XHMHUYECKUX peaKknmii. XuMuuecKkoe paBHOBeCHe»
Bapuant Ne 1
1. Bo ckonbko pa3 yBenuuutcs ckopoctb peakiuu Ho(r) + I2(r) = 2HI(r) npu yBenudyenun

JaBJlieHus B 3 pasza
1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. Ilpu Temnepatype 90°C peakuus nporekaer 1 muH. [Ipu kakoi TemmnepaType peakiuus
3akoH4YMTCS 32 14 21MuH, eciii TeMnepaTypHbIil koddduirent pasex 3

1) 50°C  2)40°C 3)60°C 4)150°C 5)140°C
3. Xumuueckoe paBHoBecue peakiuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmecTutes
BIIPABO IIPU IIOHWKEHUH

1) xonuenTpanuu H2S;  2) konnenrpamuu HI; 3) naBnenus; 4) remnepaTypsbl.

4. Xumunueckoe paBHoBecue peakiuu Zr(t) + 2C12(r) = ZrCla(r) + Q cmeraercs BrpaBo
pu:

1) noBbIIIEHUH JABICHUS 2) noBbltieHnH KoHIeHTparuu ZrCly
3) 1OTONHUTENBFHOM BBEACHUU ZI'  4) MOBBIIIEHUU TEMIIEPATYPbl
5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbIE KOHIICHTPAIIUH

BemecTB (Mouib/in) coctaBuin: A - 0,03; B - 0,02; C - 0,004. UcxonHast KOHIIEHTpALIHS
BelecTBa A (MOJIb/JT) paBHA

1) 0,036 2) 0,002 3)0,024 4) 0,026 5) 0,030
6. 132 moms CO u 2 mosie C1, oOpa3oBaiioch nmpu HEKOTOpo# Temreparype 0,45 Moib
COC1.. Koncranra paBaoBecus peakuuu CO + Cl, = COC1x(r)

1)0,19 2)0,09  3)0,12 4) 0,21

7. Crannmaptras temiora oopasoanust MgO (k) u CO2 (1) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/momns. Termnora paznoxenns MgCO3z va MgO u CO2 AH = 100,7 xI>x/MOJb.
TerutoTa oopazoBanus MgCOs



1) -1096 kJIx/mMomb; 2) -1006 kJx/Momb; 3) -996 kJIx/Moab; 4) -876 kJIK/MOJIb.

8. TGHJ'IOTa, KOTOpas morjiomacTCsa U BhIACIACTCA IIPH Pa3JI0KEHUN XUMHUYCCKOI'O
COCAMHCHUSA KOJINYCCTBOM 1 Momb Ha IMMPOCTHIC BCUICCTBA HA3BIBACTCA

9. Ecau ckopocTh MpsIMO peakiii paBHA CKOPOCTH 0OpaTHOM peakIuy, TO HACTYIMAeT
XUMHYECKOe

10. 3aBUCHMMOCTH CKOPOCTH pEaKLIUU OT TEMIIEPATYPHI OIPeIeseTCs IPaBUIOM

Bapuant Ne 2
1. Bo ckonbko pa3 yeenuuutcst ckopocTh peakiuu CaO(1) + CO2(r) = CaCOs(1) mpu

YBEJIMUEHUH J1aBlieHUs B 3 pas3a
1) B9pa3 2) B8pa3 3)B6pa3 4)B3pasza S) He U3MEHsETCS.

2. Bo ckoibKO pa3 yBeIUYUTCS CKOPOCTh peakiuu npu HarpeBanuu ot 75°C no 115°C,
€CJIM TeMIepaTypHbIi ko3 uireHT paBeH 2

1) B2pasa 2) B4pasa 3) B8pa3 4) He usmenurcs 5) B 16 pas.
3. Tlpu noBBIICHUY JTABJICHHUSI XUMUIECKOE PABHOBECHE CMEIIACTCs BIIPABO

1) 2NO(r) + Ox(r) =2NOx(r)  2) C(1) + COu(r) = 2CO(T)
3) 2NF(r) + 3Hz(r)= 6HF(r) + Na(r)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S (1)

4. Xumuueckoe paBHoBecHe peakuuu 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(T) +Q
CMECTHUTCS BIIPABO IPH

1) NOBBINICHUY ABIICHUsS ~ 2) TOBBINICHUH KOHIEHTpauu SO

3) nonoaHUTENHFHOM BBeneHUU Fe203  4) momosHuTEeNbHOM BBeneHnH FeSy
5. B romorennoii cucreme Hao(r) + Io(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIUH BEIIECTB

(monb/m) coctaBunu: HI - 0,02; 12 - 0,05; Hz - 0,03. McxoaHast KOHIIEHTpanus BOJOPOIa
(MoB/11) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05
6. B romorennoii cucteme 4HC1(r) + O2(r) = 2H20( ) + 2C12 paBHOBECHBIE
KOHIIEHTpaIuu BemiecTs (Mois/n) cocrapmiu: HC1 - 0,85; O - 0,44; C1, - 0,3.
WcxomHast KOHIIEHTpAIHsI KHCI0poaa (MOJIb/T1) paBHa

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
7. Tlpu cxxuranuu rpadura obpaszoBaics okeup yraepona (1V) maccoit 8,86 r. TernoBoit
apdext peakiuu AH = -79,2 xJIx. Terora oOpazoBanust CO2

1) -393,3 x/Ix/mons  2) -358,4 x/Ix/Mons  3) -335,5 xJIx/monb 4) -326,4
kJ[>K/MOB



8.

9.

TeHHOTa, KOTOpasd nmorjiomacTCsa U BEIACIACTCA IPU 06p330BaHI/II/I XUMHUYECKOI'O
COCAMHECHUS KOJIMYCCTBOM BCIIICCTBA 1 MoJb U3 MPOCTBHIX BCUICCTB IIPU 3alaHHBIX
YCJIOBUAX HA3BIBACTCA

CMmeleHre XuMUYeCKOr0 paBHOBECHSI OIIPEIENISIETCS TPUHIIUIIOM

10. MunumanbpHast U30bITOYHAS SHEPTHS, KOTOPOU JTIOJDKHBI 00J1a1aTh MOJIEKYJIbI, YTOOBI

1.

pCaKknuus MCXKI1y HUMU CTaJia BO3MOXKHOM Ha3bIBACTCS

Tema: «PacrBopsbl. Teopusi 3JIeKTPOJIUTHYECCKON AU CCOLUALTUN»

Bapuant Ne 1

Cwmemansl 100 r 20%-Horo pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOI'O BELIECTBA.
KonnenTpainus noay4yeHHOro pacTBopa

1)24  2)12  3)36 4)48

Jlnst monydenust 9%-HOro pacTBopa COJITHON KHCIOTHI Haao pactBoputh 67,2 1 HCI B
BOJI€ Maccou

1) 1,L107kr  2)0,505kxr 3)0,987kr 4) 1,227 kr
Vpasuenuio 3Ag* + POs* = AgsPOs coOTBETCTBYET B3anMO/IEHCTBHE

1) AgNOs ¢ Naz2POs  2) Ag20 ¢ H3PO4
3) AgNO3z ¢ H3POs  4) AgCl ¢ NasPOq

KuCII0THOCT pacTBOPOB COJIEN C OJJMHAKOBOW MOJISIPHOW KOHIICHTPALUEH
YBEIIUYUBAETCS B ALY

HHUTPAT KaJUsl, CHIIUKAT KaJIUs
OpoMU/T KaNbIIHsI, OPOMHUJT ATFOMUHUS
XJIOpUA Kajust, (PTOPHUI Kaus
XJIOpUJ JTUTHUA, XJIOPUA KAJIUA
Xnopua 6apust Maccoii 41,6 r pacTBOpUiIU B BoJie. B moiaydyeHHOM pacTBOpe COAEPKUTCS

0,35 Mounb xnopu-uoHoB. CTeNeHb JUCCOLUAUU XJIopuaa Oapust
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

Eciii KOHIEHTpaIUs pacTBopa THApoKcKia aMyMonus pasHa 0,1M u K, = 1,76*107°, to
€ro CTENEeHb HOHU3AIUH (Onon) COCTABHT

1)1,3*102 2)1,5%102 3)1,3*10° 4)1,5*10°

Ecnu koHuenTpanus noHoB Bogopoaa [H'] u anerar-uonos [CHsCOO] B 0,1M
pactBope ykcycHoi kucnoThl paBHa 0,00132 Monb/m, TO €€ KOHCTaHTa HOHU3AIIUN

1) 1,74*10° 2) 1,76*10* 3)1,78*10* 4)1,74*10*
KonnenTtpanuto noHoB Bojiopoa B pactBope npu pH = 4,32 paBna

1) 4,78*10* 2) 4,76%10° 3) 4,74*10° 4) 4,74*10°



9. AxTHBHas KOHIIEHTpaIus aHnoHOB aoH- B 0,01 M pacTtBopa ruapokcuaa kanus KOH,
YYUTBIBasg HOHHYIO CHIIY pacTBOpa paBHa

1) 9*10°3 2) 8*10° 3) 7*10° 4) 6*10°3
10. KoncranTa runponusa, creness ruapoinsza u pH 0,1M pacteopa conu HCOONH4
(Kn(xnc)=1,8*10", Kn(ocH) = 1,76%¥10)

1) 3,16*10°, 0,177 u 6,5 2) 4,76*10%, 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54  4) 5,75*10%, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mn 96%-noi1 cepHoii kucnotsl (p = 1,84r/mu) npubasuiu 400Mi1 BObI, TOTYYHIICS

pacTBOp IIIOTHOCTHIO 1,225 r/Min. MonsipHas KOHIIEHTpAIUs pacTBOpa
1)3,78M 2)221 M 3)2,57 M 4)4,02 M

2. U3 400 r 20%-HOTO pacTBOpa MPH OXJIKIACHUHU BHIACTIIOCH 50 T paCTBOPEHHOTO
BerecTBa. MaccoBasi 10715l BELIECTBA B OCTABILEMCSI paCTBOPE

1) 8,6 % 2) 6,3% 74% 4)95%
3. VYpasuenuro Fe3* + 30H" = Fe(OH); cooTBETCTBYET B3aHMOIEHCTBIE

1) FeC13 ¢ KOH 2) Fe2(S04)3 ¢ Ba(OH)2
3) FeSOsc NaOH  4) Fe(OH)s c HC1

4. lllemo4HOCTH PACTBOPOB COJIEH C OAMHAKOBOW MOJISIPHOW KOHIIEHTpaIuen
YBEIIUYUBAETCS B ALY

1) xapOoHaT HAaTpUs, HOAUT HATPHUS  2) CyNb(UT Kanus, Cynbdug HATPHs

3)HUTPUT HATpPUs, HUTPAT HATPUS 4) xJI0puJ1 TUTHUSA, XJIOPUJ AaMMOHUS
5. KonuuectBo orpunarensHbeix HoHOB B 120 1 10% pacTBopa aMMOHUSL, €CIIH CTENIEHDb

JUCCOIIMAITNU cou paBHA 90%
1) 0,135 moms  2) 0,15 moms  3) 0,167 moas 4) 1,67 moitb

6. Ecnu xonmenTpamwmst azoructoi kuciiotel HNO: pana 0,12M u K, = 6,9*10, o
CTEIEHb €€ HOHU3AINA COCTABUT

1) 7,6%102  2)8,6*102 3)8,6%10° 4)7,6%103

7. Eciu KoHLEHTpalus pacTBopa ruApokcuaa ammonus pasHa 0,1M u K, = 1,76*10°°, To
€ro CTENEeHb HOHHU3AIUH (ayon) COCTABUT

1)1,3*102 2)1,5%102 3)1,3*10° 4)1,5*10°

8. Konmentpanus noHos Bogopoaa [H'] 6%-Horo pacTBopa XI0pOBOIOPOIHOH KHCTIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69 2) 2)176 3) 1,78 4) 1,65



9. AxrtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xnopuna Hatpust NaC1 paBHa

1) 7,58*10% 2) 7,62*102 3)7,68*10%  4) 7,54*1072
10. Creniens runponuza u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Kx =
1,76*10°)

1) 2,38*102u 5,62 2)4,52*10%u 8,34 3)568 *1021 6,32  4) 3,54*10% u
4,35

Tema:  «OKHCIANTEJBHO-BOCCTAHOBHUTEIbHbIE PEAKHMH M IEKTPOXMMHYECKHe
Npouecch»

Bapuant Ne 1

1. Peakuus nucnponopluyuoOHUpPOBaAHUS

HNO>= HNOs+ NO + H20
KoMnOg4 + H20 = KMnO4 + MnO4 + KOH
NH4NO3 = N2O + H20
KCIO3 = 02 + KCI
2. PeaKHI/IH BHYTPUMOJICKYJIAPHOI'O OKUCJIICHUA-BOCCTAHOBJICHU A

1) AgNO3 = Ag + NO2 + O3

2) Ag20 =02 + Ag

3) K2SO3 = KxSO4 + KoS

4) NOz + H,0 = HNO3 + HNO?

3. Ompenenute cymmy kodhduimentoB B ypasuenue peakuuu CaOCl + H2O + NaBr —
1)8 2) 7 3)9 4) 10
4. YCTaHOBUTH COOTBETCTBUE

1: mpoaykTsl 3nekTponu3a paciiaa CuCl; A: CuuCl;
2: mpoaykTsl 3nektpoinusa pactBopa Cu(NOs)2 b: Cuu O2
3: mpoaykTsl 3ektpoin3a pactBopa Ca(N0s)2 B: H2u O2
I': CauO2

H: Hz u Cl2

5. B mpouecce anextpoinusa pactopa NaCl, npu cuie Toka 5SA 3a 85 MuH Ha aHOIE
BBIJIEJIAETCS MPOJYKT 00BEMOM 7 (OKPYTJIMTB A0 JIECATHIX)

6. Jns okucnenus B kucnoit cpeae 0,05 1 0,2 M NaNO2 norpedyertcs 0,25 H pacTBop
KMnQO4 o6bsemom 71 (OKPYTJIMTB A0 COTHIX)

7. Wcxons u3 peakuun SOz + HCIO4 + H20 = HCI + H2SO4 , riie 1 11 pacTBOpa comepruTes
10 r HCIO4, HopmanbHocTh HCIO4 paBHa -MOJIb/JT (OKPYTIIUTh 710
JIECSITHIX )

8. 3HaueHHe JIEKTPOAHOrO NOTeHIIMAaNa Meu, morpyxkernoi B 0,0005 1 pactBop Cu(NO03)2
paBHO B (OKpyriuTh 10 THICAYHBIX )

9. Ecim KOHIEHTpAIUs HOHOB BOIOPOAa B pacTBope 4,8% 10 Mosiw/11, To moTeHIMan
BOJIOPOJTHOTO 3JIEKTPOAA PaBEH B (OKpyIJIUTh 10 THICSYHBIX)




10. Ecou B 0,51 pactBopa coaepskutcs 0,0699 r FeCl, r, To moTeHIian xene3Horo
DJIEKTPOJA PaBEH B (OKpyTIUTE 10 THICSYHBIX )

Bapuant Ne 2
1. Peakuust BHyTpUMOJIEKYJISIPHOIO OKUCIEHUA-BOCCTAHOBIECHUS

1) KC103= O+ KCI

2) NH4sNOs= N20 + H,0

3) HNO2= HNO3+ NO + H.0

4) KoMnOg4 + H,0 = KMnO4 + MnO4 + KOH
2. Peakuus JUCIPONOPIHOHUPOBAHKS

1) K2SO3=K2S0s + K2S  2) NO2 + H2O = HNO3 + HNO:>

3) AgNO3 =Ag+NO2+02 4) Ag20 =02+ Ag
3. Ompenenure cyMMy K03(pPUIMEHTOB B ypaBHEHUE PEAKIIHH

K2Cr207 + H2SO4 + Na2S03 —
1)17 2)18 3)19 4)20

4. YcTaHoBHTE COOTBETCTBUE
1: KMnOs + Na2SO3 + HoSOs4 — A MnSO4 + K2SO4 + NaxSO4 + H20
2: KMnO4 + Na;SO3 + H20 — b: MnO2 + KOH + NaxSO4
3: KMnO4 + Na;SO3 + KOH — B: KoMnOg4 + NaxSO4 + H20
I': MnSO4 + KOH + NaxSO4 + H.O

5. B nporecce anextponusa pacmuiaBa NaCl, npu cuie Toka 2A 3a 45 MUH. Ha KaTtoze
BBIJIETISICTCS MPOAYKT Maccoi T (OKPYTJIUTH A0 COTHIX)

6. B mporecce anextponnza pactBopa NaxSOs, pu cuiie Toka 2A 3a 2 4 Ha aHOJIe
BBIJIEJIETCS MPOJYKT 00BEMOM 71 (OKPYTJIMTH J0 COTHIX)

7. Ecnu nuxpomar-uoH BoccTanaBiubaercs 10 xpoma (I11), To MonsipHas KoHIeHTpanus
SKBUBaJIeHTa quxpomMaTa kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIb/N1. (OKPYTJIUTH IO COTHIX)

8. s Bzaumoneiicteus ¢ 0,25 monbs K2Cr207 tpebyercs 2 H pactBop HBr o6bemom
71 (OKPYTJIMTB A0 COTHIX)

9. Eciu KOHIEHTpAIUs HOHOB BOAOPOJa B pacTBope 3,8%10% Mosw/11, To moTeHIMan
BOJIOPOJHOTO 3JIEKTPOA PaBEH B (OKpyrIUTh 10 THICSIUHBIX)

10. Ecii moTeHIMAaI BOJIOPOTHOTO 3JIEKTPO/Ia paBeH - 236 MB, TO akTHBHOCTH HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/T (3amUcaTh B CTAHAAPTHOM
BH/JIC)

Tema: «KommiekcHbIe coeJHHEHHD)
Bapuant Ne 1
1. IlapamarHUTHBIN HU3KOCIIMHOBBIA BHYTPHOPOUTAIBHBIN



1) [Mn(NO2)e]* 2) [CoBrg]* 3) [Fe(CO)4]**  4) [VCle]*

2. YCTaHOBUTH COOTBETCTBHE MEXKIY Ha3BaHUEM U (JOPMYIIOM KOMITJICKCHOM COMN

1: Ko[PtCls]  2: [PtC1s(NH3)3]Br 3: [COF3(H20)s] 4: [Co(NHs)e][Co(NO2)e]

A: terpaxnoporuiatusart (1) kamus

b: 6pomua TpraMMuHTpUHUTPOXIOpOrLIaTHHEL (1V)

B: TpuakBaTpudTOpoKoOansT

I': rekcanutpokobansTaT (111) rekcaammuako6ansTa (111 [ muxmoporerpaaMMUHHHUKES
E: rexcaninanodeppat(Il) kammst

3. YcTaHOBUTH COOTBETCTBHE MCKIY (bOpMYHOfI COCAMHEHUA 1 KOOPANHAIMOHHBIM YU CJIOM

1:

[FeFx]*2 A: 6
2: [Pt(N2H4)x]?* b: 4
3: [Pd(NH3)x]? B: 5
.7
H:3

4. Ecmu pactop coxepxut 0,05 mons/n K2[Ag(CN)s] u 0,05 moms KCN, Ky = 1*102%, to
KOHIIEHTPALIMS HOHOB cepedpa B MOJIb/JI

5. Ecnu nns KOMIUIEKCHOTO MOHA SHEPTHs pacuierieHus pasua 167,2 k/[x/momnb, To oH
MOTJIONIAET CBET C IJIMHOW BOJIHBI B HM

6. Ecnu npu neiicTBUM pacTBOpa CEPHOM KUCIIOTHI BECh OapHii U3 pacTBOpa
Ba(CN)2*Cu(CNS). ocaxxnaetcst B Bujie cyibdara 6apus, TO KOOPIUHAIUOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamarHUTHBIN BHICOKOCIIMHOBBIA BHYTPUOPOUTATILHBIN

1) [VCle]* 2) [Fe(C0)a]** 3) [NiCls]?> 4) [Pd(NHs)e]*

2. Y CTaHOBUTH COOTBETCTBUE MEXKYy Ha3BaHUEM U (POPMYJION KOMILIEKCHOU conH 1:
Ka[Fe(CN)e] A: rexcanmanodeppat(l1l) kanus
2: [Ni(NH3)4]Cl> b: xnopuz terpaammunaukesnsi(l1)
3: Ko[SiFs] B: rexcadropocunukat (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKEITH

J: muxnoporeTpaaMMHUHHUKEIS
E: rexcanmanodeppat(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MCKOY (I)OpMYJ'IOfI COCAUHCHUA U KOOPANHAIUMOHHBIM YU CIIOM

[Ni(CO)x]° A:4
[Co(CN)x]"*®) B: 6
[Fe(CO)x]° B:5

I:7

J:3



4. Ecmu pactop comepxut 0,02 mons/m Cd(NOs)2 u 1 moxs NHs, Ky = 2,75%107, To
KOHIICHTPALMsl HOHOB KaIMHsI B MOJIB/JI
5. Ecim mMakcuMyM MOTJIOLIEHUs BUAUMOTO CBETa Ul KOMIUIEKCA COOTBETCTBYET JUIMHE
BosiHBI 400 HM, TO SHEprus pacuieryieHus B Kx/Monb
6. Ecmu mas ocakaenus xiaopa u3 pactsopa Ha 1 moss PtCls*3NH3 (KUpt = 6) Tpebyercs 1
MOJIb HUTpaTa cepedpa, TO KOOpIAMHAIMOHHAs (hopMyIa
COEIMHEHUS
Kpumepuu oyenxku omeema cmyoenma npu 6bln0JHEHUU MECMOEbIX 3A0AHUTL
Onenka TpeGoBanus K 3HAHUAM
OneHka «OTIMYHO» BBICTABIACTCS CTYACHTY, €CIM OH TINyOOKO H
OTJIMYHO IIPOYHO OCBOUJI IIPOrpaMMHBIH MaTepua, HCYEPIBIBAIOILE,
MOCJIe10BAaTENbHO, YETKO M JOIMYECKH CTPOMHO €ro u3jiaraer, yMeeT TECHO
yBSI3bIBaTh TEOPUIO C IMPAKTUKOW, CBOOOJHO CIIpaBisieTcs C 3ajadyaMu,
BOIPOCAaMU U JAPYIMMM BHJAMH T[PUMEHEHUS 3HAaHUM, IpUYeM He
3aTpyJqHSIETCSl C OTBETOM IIpU BHJIOM3MEHEHUHM 3aJlaHuil, MpaBUIbHO
00OCHOBBIBACT IPUHATOE PELICHHUE.
OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIM OH TBEPAO 3HAET
XOpOLIO MaTepual, IpaMOTHO W IO CYIIECTBY WH3JaraeT ero, He JOIycKas
CYLIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha BOIPOC, MPABUIBHO MPUMEHSET
TEOPETUYECKHUE MOJIOKEHUS MTPU PELLICHUH IPAKTUYECKUX BOIIPOCOB U 3ajad,
BJIa/Ie€T HEOOXOJMMBIMU HAaBbIKAMU M IPUEMAMU UX BBIITOJIHEHUS.
OneHka «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTY, €CIH OH
YIOBJIETBOPUTEI | UMEET 3HAHMS TOJIBKO OCHOBHOI'O XapaKTepa, HO HE YCBOWI €ro JeTrajei,
BHO JIONyCKAaeT HETOYHOCTH, HEJOCTaTOYHO IpaBMIIbHBIE (DOPMYIHPOBKH,
HapyLIEHUs! JIOTUYECKOM MOCIIe10BaTEIbHOCTH B U3JI0KEHUHU ITPOrPaMMHOI0
MaTepHalia, HCIBIThIBAET 3aTPyJHEHUs IPU OOOCHOBAHUU OTBETA.
OneHka «HEyAO0BIETBOPUTEIBHO» BBICTABIIAECTCA CTYIEHTY, KOTOPBIH
HEYJIOBJIIETBOPUT | HE 3HAET 3HAUMTENBHOM 4YacTH IPOrpaMMHOIO MaTrepuaia, AOIyCKaeT
€JIbHO CYLIECTBEHHbIE OIIMOKM, UMEET 3aTPYAHEHMs] IPU OTBETE Ha BOIPOCHI U
o0ocHOBaHMU OTBEeTOB. Kak mpaBmilo, OIEHKA «HEYIOBIETBOPUTEIHHO
CTAaBUTCA CTYyJEHTaM, KOTOpPhIE HE MOTYT IMPOJOJDKUTH OOydeHHe Oe3
JIOTIOJIHATEJIBHBIX 3aHATHH 110 COOTBETCTBYIOUIEH TUCIUIUIMHE.
Ilepeuens 6onpocoe Kk Ik3ameny
1. OcnoBuble nonoxenuss AMY. Atom. Monekyna. Xumuueckuii snement. IIpocteie u
cnoxHble BeulecTBa. OTHOCHTENbHAs aTOMHAas Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHas
Mmacca. Mous.Yucno Asoranpo. MomnspHas Macca.
2. OCHOBHBIE CTEXHOMETPUIECKHE 3aKOHBI.
3. OCHOBHBIE THUIIBI XUMHUYECKUX PEAKIIUH.
4. Kracchl HEOPraHUYECKUX BEIIECTB:OKCU/IbI, KUCIOTHI, OCHOBaHUS, coiu. VX pusnueckue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOTY4YEHUSI.
5. Crpoenue aroma. Mogens Pesepdopna, ero nemoctatku. Teopuss bopa. KanToBas
TEOpUsl CTPOEHUS aToMa.
6. Ksanrosbie uncna. [Ipunmmmn [Taymu. [TpaBuno ['yaaa. [IpuHImn HanMeHbIIEH YHEPTHH.

ITpaBuiia KneuxkoBckoro.




10.

11.
12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

[lepuognuecknii  3aKkOH UM NEPUOJUYECKAss CHUCTEMAa XHUMHUYECKUX  DJIEMEHTOB
AN .MenpneneeBa. Ilpunuun mnoctpoeHusa. ['pynnbl W mOepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB aTOMOB, IIPOCTBIX BEUIECTB M COCAMHEHUH, OOpa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMM, B MpEAeNiax [IJIABHBIX IMOAIPYHI U IEPUOJIOB CHCTEMBI
.. MenneneeBa. [leprnogu4HOCTs CBOMCTB aTOMOB .

Xumuyeckasi cBa3b. M3o0paxenue xumudeckoil cBsi3u. KoBaneHTHas (mossipHas,
HenoJisipHas). MexaHu3Mbl 00pa30BaHUs KOBAICHTHOH cBsi3u. CBOMCTBAa KOBAJICHTHOM
cBs3u. ['ubpuauzanus opOuraneii. JAumnonn, JyiMHa AUMONS, TUTOIbHBI MOMEHT.

Meron BanieHTHBIX cBsA3eil. OCHOBHBIE MonoxkeHus Meroaa BC.

Merton MONEKyIspHBIX oOpOuWTalieli. MarHuTHbIE CBOWCTBa BemiecTB.  JImHeiHas
koMOuHanus atoMHbIX opoutanei (JIKAO). Ces3siBaromue 1 paspeixistonue MO
HonHas cBs3b.

BonoponHas cBsA3b. MeXMoJieKylsipHasi U BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBSI3U.
MexMonekyasipHoe B3auMOJIEHCTBUE: 1) DSIEKTPOCTaTHYECKOE — OpPHUEHTAMOHHOE
(IUMONB-AUMOIBHOE), WHIYKIMOHHOE U JUCHEPCHOHHOE; 2) JOHOPHO-aKLENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBSI3EH.

Merannuueckast cBsi3b. CXOACTBO M pasziuyue C KOBQIGHTHOH  CBS3bIO.
HeHachlieHHOCTh U HEHAINPABIEHHOCTh METAININYECKON CBSI3U.

Xumuyeckass kuHeTHKa. CKOpOCTb XUMHYECKMX peakuuid. Cuctema. ['omoreHHsle u
rereporeHHble cuctembl. @a3za. CKOpOCTh TOMOTE€HHOM M r€TepOreHHON peaKuil.
@axTophl, BIMSIIOIIME Ha CKOPOCTb XMUMHMUYECKHUX peakuui. 3aBUCUMOCTb OT
KOHLIeHTpauuu. OCHOBHOM 3aKOH XUMUYECKOW KMHETHKHU.

BrusiHue Ha CKOpPOCTh XMMHYECKUX peakiuii temmepatypsl. [IpaBuno Bant-T'odda.
AKTUBHBIE MOJIEKYJbl. OHEPrus aKTUBALMHU. 3aBUCUMOCTb HSHEPrUM aKTHUBALUU OT
IPUPOJIbI PEArupyIOIIUX BEIIECTB. DHEPreTH4eCcKuil Oapbep, MEepexOoJHOE COCTOSIHHE.
VYpaBHeHue AppeHuyca, Kak Oojieeé TOYHO OIUCHIBAIOIIEE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peaKklMU OT TEMIIEPATYPHI.

3aBUCUMOCTbH CKOPOCTH XMMUUYECKUX PEAKLMA OT IPUPOAbl PEarupyrOLIEro BELECTBA.
IlonsTne o karanuse M Karanms3atopax. Karanurudeckume peakuuu. ['OMOTreHHBIN U
FeTEepOreHHbI KaTanu3. MeXxaHu3M JACUCTBUS KaTauu3aTopoB. AKTUBHBIE II€HTpPbI
karanuzaTopoB. Karanutudeckue siapl. [Ipomotopsl. M30uparenbHOCTh KaTaau3aTopos.
Tepmonunamuka. TepmoaumHamuueckass cuctema. @aza. ['ereporeHHass U roMOreHHas
cuctembl. KommnoHeHTsl cuctembl. @DOYHKIMM U HapaMeTpbl COCTOSIHMS. BHYTpeHHss
DHEPrusl.

[lepBoe Hayamo (3aKOH) TepMOAMHAMHUKU. OHTanbnus. CTaHIApTHOE COCTOSIHHE
BelecTBa. CTaHAapTHAs SHTAJIBINS PEAKIIUH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXMMHUHU - 3aK0oH ['ecca. Kpyrossie npoueccs (LIUKIIbI).

OHTponus Kak (YHKIHS COCTOSHUS CHCTEMBbI. TepMOAMHAMHUYECKas BEPOSTHOCTD
coctosgHuss cucremMbl W. CranpmapTHas »SHTponus. Brtopoe Hawano (3aKoH)
TEPMOJNHAMUKHU.

[Toctrynar [lnanka (TpeTbe Ha4ano TEPMOAMHAMHUKH). MI3MeHeHue SHTPOIMUHU BEIIeCTBa C
YBEJIMUYEHUEM TEMIIEPATYPBHI.

Oneprus ['m66ca. Ca3annas sueprusi. HanpaBieHHOCTh XUMHUYECKOTO MpoLecca.
OGparumbie 1 HeOOpaTUMBbIEC peakiuu. XuMmudeckoe pasHoBecue. [Ipunmun Jlelllatense.
CMmeleHne XuMHYECKOT0 PaBHOBECHSI.

PactBopel. Knaccudukanus pacTBOpoB IO arperaTHoMy cocTostHHIO. HacklleHHsble,
HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPHI.

Konnenrpanus pactsopoB. KoHiieHTpupoBaHHble U pa3daBiieHHble pacTBOphl. CriocoObI
BBIPKEHMSI KOHIEHTPALIMU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUThI. CUIIbHBIE, ca0ble U CpelHEN CHIIbI 3JIEKTPOIHUTHI.



29.

30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

OnekTponuTrueckas auccouuanusi. OCHOBHBIE MOJIOKEHUSI TEOPUU SJEKTPOJIUTUUECKON
quccouuanuu. Mexanusm auccouuanuu. KucinoTsl, OCHOBaHMS U COJM C TOYKU 3PEHUS
TOA. Crenenp auccounanuu. KoHCTaHTa auccOLMALMU. 3akoH pa30aBieHUs
OcTBaspaA.

DnexTpoiauThueckas auccouuanus Bojsl. MloHHoe npousBeneHue Boabl. Bonopoausiii u
TUJIPOKCHIIbHBIN Moka3zaTenu. pH pacTBOpoB colieil.

[TpousBenenue pacTBOPUMOCTU. Peakiinu HOHHOTO OOMeHa.

I'maponus coneit. Tunsl runponusa. Peakuus cpeapl. CTeneHb M1 KOHCTaHTa THAPOIU3A.
Wneanpuble pacTBopbl. KosuratuBHbele cBoiicTBa pacTBopoB. Ocmoc. OcmoTHueckoe
napienue. 3akoH Paynsa. CneactBus u3 3akoHa Payis.
OxuCIUTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeToabl cocTaBiieHus: ypasuenuii OBP.
DNEeKTPoIN3. DIEKTPOJIN3 PACILIaBOB, BOAHBIX pacTBOpoB. [lonstue o I'D. CocraBnenue
I'D. OJIC snementa. Cranmaptaas DJIC snemenra.

OnexTpoaHble noTeHuuanbl. CTaHIapTHBIE 3JEKTPOAHbIE MOTEHIHANIbl. 3aBUCHMOCTb
3JIEKTPOAHOIO TOTEHIMAla OT KOHIIEHTpPAlMi BEIIECTB M TeMIlepaTrypbl ( ypaBHEHUE
Hepncra). DnekTpoXxuMuyeckuil psJi Hanps>KeHUH METasuIoB.

KonnuecTBeHHas XapakTepUCTUKA MTPOLIECCOB dJeKTpoiu3a (3akoH Dapajes).
Hucnepcueie cucteMbl. JlucnepcHast ¢aza u aucrnepcuoHHas cpena. CycneH3uu u
smynecuu. Komnouansle pactBopel. Oddext Tunpans. Koarymauus. 3HaueHue
KOJUJIOMJIHBIX PacTBOPOB.

KommiekcHsie coenunenusi. Koopaunanuonnas teopusi Bepuepa. OcHOBHBIE THIIHI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

Kpumepuu OUECHKU omeema Ha IK3amene

4-0asIbHAA Iloxa3arenn Kpurepun

KaJja
(ypoBeHb
OCBOCHHS)

OtnnuHO 1. TlonHOTa WM3NIOKEHUS CryneHnrom JaH TIOJIHBIH, B

(TOBBIIIEHHBII TEOPETUYECKOTO JIOTUYECKON NOCJIE0BATENBHOCTH

YPOBEHB) MaTepuania; pa3BepHYTHI OTBET Ha IOCTABJIEHHBIN

2. Ilonnota U | BOIIPOC, TJI€ OH IPOAEMOHCTPUPOBAJl 3HAHUS

MIPaBUJIBHOCTD npeaMera B IOJHOM o00beMe y4yeOHOH

peleHus IIPOrpaMMBl, JOCTaTOYHO ri1y0oKo

MIPAKTUYECKOIO OCMBICJIUBAET JTUC-LIUIUTUHY,

3aJlaHus; CaMOCTOSITENIBHO, u UCYEp-TIBIBAOILE

. IIpaBUJIbHOCTH W/ | OTBEYAET HA JIONOJHU-TEIbHBIE BOIPOCHI,

apryMEHTHPOBAHHOCT | IPUBOAUT COOCTBEHHbIE MpPUMEpPHI IO

b U3JIOKEHUS | MpoOJieMaTUKe IOCTaBIEHHOTO  BOIPOCA,

(mocneoBaTeNbHOCTh | PEIIMA  MPEUIOKEHHBIE  MPaKTH-YECKHe

NecTBU ), 3a7jaHus 6e3 OMmHUOOK.

Xopomo . CamMoCTOATEILHOCTH CryaeHTOM [aH pa3BEpHYTBIA OTBET

(6a30BBIi OTBCTA, Ha IIOCTABJIEHHBIA BONPOC, TAE€ CTYIEHT

YPOBEHB) . Kynbrypa peun; JEMOHCTPUPYET 3HAHUS, TPUOOpETEHHbIE Ha

- HT.I. JIEKLIMOHHBIX W CEMHUHApPCKUX 3aHATHAX, a

TaK)Ke TOJy4YeHHbIE TOCPEACTBOM H3YUEHHUS

00s3aTeNIbHBIX y4EOHBIX MaTepUaIOB IO

Kypcy, JaeT apryMeHTHUpPOBaHHbIE OTBETHI,

IIPUBOJUT MPUMEPHI, B OTBETE NPUCYTCTBYET




CBOOOIHOE  BJIAJIEHHE  MOHOJIOTMYECKOM
peublo, JIOTHYHOCTh M IOCJIEI0BATEIbHOCTh
otBeTa. OHAKO JONMYCKAETCS HETOYHOCTh B
oTBeTe. Pemmin mnpemioKeHHbIE MPAKTH-

4ecKHe 3aJJaHus c HEeOOJIbIIMMU

HETOYHOCTSIMHU.
Y 10BIETBOPUTEIIL CrylneHTOM JaH OTBET, CBUIETENLCT-
HO BYIOIIIMM B OCHOBHOM O 3HaHUU IPOLIECCOB
(I1OpOTOBBIi U3y4yaeMON JUCLHMIUIMHBL, OTJIMYAIOLIUICS
YPOBEHD) HE/IOCTaTOYHOH TIIyOMHOW M  TOJIHOTOM

PAacCKpBITHS TEMbI, 3HAHHEM OCHOBHBIX
BONIPOCOB TeopuH, ciaabo chopMUPOBaH-
HBIMH  HaBBIKAMH  aHaJIW3a  SBJICHHIA,
mponeccos, HEAO0CTAaTOYHbBIM YMCHHUEM
JaBaTh apryMCHTHUPOBAHHBIC OTBETHl H
IIPUBOJUTH [IPUMEPHI, HEJI0CTaTOYHO
CBOOOIHBIM BJIaJICHHEM MOHOJIOTHYECKON
peybl0,  JIOTHYHOCTBIO M TIOCIIE/IOBa-
TEILHOCTHIO OTBeTA. Jlomyckaer-cst
HECKOJIbKO OIIMOOK B COJECP)KAaHUH OTBETA U
PCIICHUHN MTPAKTHUYCCKUX 3aIIaHI/H7L

Heynosnersopure CryneHToM JaH  OTBET, KOTOPBII
JBHO COIEPXKUT psJl CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He OoOHapyKUBAIOIIUKA HE3HAHHE IPOLIECCOB
copmupoBan) U3y-4yaeMoit IIPEIMETHOM obnacty,

OTIIMYAIO-IIUHCS HErNIyOOKUM pacKpbhITHEM
TEMbI, HE3HAaHHEM OCHOBHBIX BOIPOCOB
TeopuH, Hec(POPMUPOBAHHBIMH HAaBBIKAMHU
aHajgu3a SBJICHUM, MPOIIECCOB, HEYMEHHEM
aBaTh apryMEeHTHPOBAHHbIE OTBETHI,
c1abbIM  BJIQJCHHEM  MOHOJIOTHYECKOM
peublo,  OTCYTCTBUEM  JIOTUYHOCTH U
MOCJIEIOBATEILHOCTH.  BBIBOABI  MOBEpPX-
HOCTHBI. PelieHne mnpakTUYeCKHUX 3aJaHuil
HE BBIMOJIHEHO T.€. CTYJIEHT HE CIOCOOEH
OTBETUTh  HAa  BONPOCHl  Jlaxe  IMpH
JIOTIOJTHUTENBHBIX ~ HABOJSIIMX  BOIPOCAX
MIPETNOo/1aBaTes.

9. YYEBHO-METOJUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUTIJIMHBI

9.1. YyeOHas 1uTeparypa:




a) OCHOBHAaf:

1. AxwmeroB H. C. Obmas n Heopranudeckast xuMusi: yueOHuk ais By3os/H. C.
AxmetoB. — M.: Breicmr. mk., 2002. — 743 c.

2. T'munka H.JI. O6mast xumust. — M.:MuTterpan-Ilpecc, 2002. — 727 c.

3. T'munka H.JI. 3agauu u ynpaxksenus o oomeit xumuu. — J1.: Xumust, 2001.

4. HexkpacoB b.B. O6mas u nHeopranndeckas xumus. — M.:Xumus, 1973.

5. Vraii fI.A. O6mas u Heopranudeckas xumust. — M.:BII, 2000. — 527 c.

6. CanamoB A.X., Kutuepa JI.U., AxranueBa A.I'. JlabopaTopHbIii MPAKTUKYM I10

oOmeli 1 Heoprannveckoit xumuu. [lox pen. npodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2018. — 71 c.

0) JOIOJIHUTEIbHAS:

1. Crenun b. JI. Heopranuueckast Xumust: y4eOHHUK U1 XUMUYECKUX U XUMUKO-
TEXHOJIOTHYECKHX CIeIHabHOCTeH BhIcI. y4ueb. 3aBenenuii/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mkona, 1994. — 256 c.

2. CyBopoB A. B. Obmas xumus: yaeOHOe mocodue AJisl BBICHIL. y4uel. 3aBeieHui/A.
B. CyBopos, A. b. Hukonsckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakuinn HEOpraHMYECKUX BEIIEeCTB: cipaBouyHuk/P. A. JIunun. — 2-¢
u3., nepepad. u pomn. — M.: IIpoda, 2007. — 638 c.

4. Pabunosuu B. A. Kpatkuii xummueckuii cripaBouHuk/B. A. Pabunosuy, 3. 4.
Xasuna. — CII0 .: Xumusg, 1994. — 432 c.

S. 3agaun U ynpakHeHHs 1o oouiei xumuu: yuebHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicias mkona, 2003. — 255 c.

6. ['onbOpaiix P. A. COopHUK 3a7a4 ¥ yIpaKHEHUH M0 XUMHUU: Y 4eOHoe nmocodue
JUIS XMM.-TE€XHOJI. CIIell. BbICI. yueO. 3aBeneHuit/P. A. I'ons0paiix, E. . Macnos. — M.

Bricmas mkomna, 1997. — 384 c.

9.2. UnTepHeT-pecypchl

Ha3Banue pecypca CcebLika/nocTyn
DnekTpoHHas Oubnnoreka oHnailH «EamHOE OKHO http://window.edu.ru
K 00pa30BaTeIILHBIM PECypcam»
«O6pa3oBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru
®denepanbHbIi o0pa3oBaTeNbHBIN HopTa: http://www.edu.ru
YUpPEXKIACHUS, TPOrpaMMbl, CTaHAapThl, BY3bI, TeCTHI



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

EI'D, A

®denepallbHbII HEHTP uH(OPMAIIMOHHO- http://fcior.edu.ru
obpasoBarenbHbIX pecypcoB (DIIMOP)

Pycckas BuptyanpHas OubanoTeKa http://rvb.ru

KabuHeT pyccKoro si3plka U JINTEPaTyPhl http://ruslit.ioso.ru

HarnmoHanbHBIN KOPITYC PYCCKOTO SI3bIKA http://ruscorpora.ru

EsxenenenpHuk Hayku u oOpa3zoBanus IOra Poccun http://old.rsue.ru/Academy/A
«AxaneMus» rchives/Index.htm

Hayunas snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp

DeKTpoHHO-0MOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DJEeKTPOHHO-CIIPABOYHAsI CHUCTEMa JOKYMEHTOB B http://www.informio.ru
chepe obpazoBanus «MHPOPMUO»

CnpaBouHo-nipaBoBas cucrema “I'apant” CereBas Bepcus, 10CTYIIHA CO

BCEX KOMITBIOTEPOB B

KoprniopatuBHo# cetu Uurl'Y

D1eKTpOHHO-0MOIHoTeuHast cucteMa «HOpaiT» https://www.biblio-online.ru

9.3. IlporpammHoe obecnieyeHune

JInneH3noHHOE MporpaMMHOE o0ecreueHue, ucrnonbzyemoe B Uarl'y

Noas~ownhE

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

MicrosoftOffice 2007, 2010, 2016

[Iporpammusriit komrieke MMUC “Jlexanat”

[Iporpammusiit komiieke MMUC “Busyanbnas Ctynus TectupoBanus™
[Iporpammusrtit kommexke MMUC "ITIJIAHBI"

[Iporpammusiit komieke MMUC "QJIEKTPOHHBIE BEJIOMOCTH"

8. Iporpammusiii kommuieke MMUC BEB-TIIPUJIOXKEHUE "TIPUEMHAS
KOMUCCHUSI-OHJIANIH"

9. TIlporpammusiii kommuiekc MMUC "TIPUEMHASI KOMUCCUA"

10. ITporpammuslii kommiekc MMUC "BE/JOMOCTU KA®E/IPbI"

11. 1C 3apnnara u Kagpst

12. 1C KamuH: pacyer 3apabOTHOMN IUIaThI

13. AntusupycHoellO Kaspersky endpoint security

14. CrnpaBouHo-nipaBoBas cucrema “Tapant”

15. 1C Bbyxranrepus

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teopernueckuii Kypc

1)
2)
3)
4)
5)

Jlexuu: mpe3eHTalHH.

KOHTpoOJIbHBIE TECTHI.

Cnucok BOMpOCOB TSI POBEIEHUSI COOECEeTOBAHUSI.
Ta0ausl.

BapuanTsl 3aganuil 1751 KOHTPOJIBHBIX PadoT.
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JlabopaTopHBIi NPAKTHKYM

1) Tematuka u onucanue 7a60paTOpHLIX PaboT (CHENHATBHO Pa3pPaOOTAHHbIN 1
U3JIaHHBIN 1a00paTOPHBIM MPAKTUKYM ISl CTYACHTOB XMMHUECKOTO HAIPABICHHUS).

2) Habop XMMHYECKHX PEaKTUBOB K KaKJI0i 1ab0paTopHOii paboTe.
3) JlaGopaTopHbie YCTaHOBKH, 060PYI0BAHHE.

HepequL TEXHUYECCKHUX CPEACTB, UCIIOJIB3YCMBIX IIPHU OCYIICCTBIICHUU
06p330BaTeJ'IBHOFO mponecca 1o JUCHUIIINHE « Xumus»

Hymepa
Ne 1197¢;
n/ IlepeyeHb OCHOBHOIO 000PY10BaAHUS pa3zaeJio
1| B/TemM
AUCUHUIINHBI
1. Jlaboparopust xumuueckoit Texnonorun Ne 608 1-9
5 PorannoHHBI HCHapuTens B KOMIUIEKTE C HarpeBaTeIbHON 1
" | 6aneit STEGLERRI-2136
3. Tepmocrar 1-9
4. Annapat APHC-13 anst pa3roHku HeQTENpoayKTOB 1-9
5. Amnmnapar s onpenenenus Bojbl B HepTu Tuna AKOB 2-9
6. DnekTpoHHbIe TabopaTropubie Becbl CASMWP-300H 2-9
7. pH-meTpsI )
8. Xumuyeckue peakTuBbl. JlabopatopHas mocyna 2-9
9. Habop apeomeTpoB mis onpenesieHus III0OTHOCTH HEPTH 2-9
10. MarnutHas Memanka MEoromectaas [19-0135
11 Annapat TB3 nns onpeneneHus: Temneparypbl BCIBIIIKUA B
" | 3aKpBITOM THTIIE
12. Anmnapat AJis onpenesieHus yciaoBHOU Bsiskoctu BY — M
13. [TepememnBatromee ycrpoictso [19-6410m
14. Muxkpockon Mukmen -5-1

METOJUYECKHUE YKA3AHUS /151 OBYUYAIOIUXCSI IO OCBOEHUIO
JUCUMIIIAHBI

Jucuumnnza « XuMus» HampasiieHa Ha popmupoBanue komnerenuuii: YK-1, OIIK-2.

[IpoMexyTO4YHas aTTeCTalMs IPEATIONAracT JK3aMeEH.

[Tpuctynas K M3y4eHUIO AUCHUILIMHBI, HEOOXOIMMO B MEPBYIO OYepeab O3HAKOMHTHCS C
coJiep;kaHueM paboueit mporpammsl gucuumiauHel (PITI).

Jlexuuu UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHU.

[Tpu n3yuennu u npopaboTKe TEOPETUUECKOIO MaTepHaa i OakaaaBpoB HEOOXOIUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBINA HA JICKLIMOHHOM 3aHATUU MaTe€pUail U JOIMOJHUTH €ro
C YY4E€TOM PEKOMEHJOBAHHOM 110 JAHHOW T€ME JIUTEPATYPHI;




- IIPU CaMOCTOSITEIBHOM HM3yYEHUH TEOPETUYECKOW TEMBI ClIeNaTh KOHCHEKT, UCIIONb3Ys
pekoMeHmoBanuble B PIIJ[ nmTeparypHble HMCTOYHMKHM M PECypchl  MH(OpMaAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU cetu «HTepHeT»

- MU MOJIFOTOBKE K MPOMEKYTOYHON aTTECTAlUU MO MOJYJII0 MCIOJB30BaTh MaTepUabl
(oH1a OIICHOYHBIX CPEJICTB.

JlaboparopHble 3aHATHUSA TMPOBOIATCA C IENbI0 YIIIYOJIGHHWS M 3aKpeIUIeHHs 3HaHUH,
NOJYYCHHBIX Ha JIEKUMSX M B MPOIECCE CAaMOCTOATENbHON padOThl HaJ HOPMAaTUBHBIMHU
JIOKyMEHTaMH, y4eOHOH ¥ HayYHOU JIUTepaTypoil.

[Tpu mOATOTOBKE K 1a00pPaTOPHOMY 3aHSATHIO HEOOXOIUMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUYECKUIN MaTepHUal M0 3aJaHHOI TeMe;

- IpU BBHINOJIHEHWU JIOMAIlHUX pAacueTHBIX 3a/JlaHuii, W3Y4YUTb, IOBTOPUTH THUIIOBbIE
3aJaHus,

BBITOJIHAEMBIE B Ay TUTOPUU.

Pexomenaanum no padore ¢ HaAy4YHO# U Y4eOHOIl JTuTepaTypoi

Pabora ¢ yueOHOIl 1 Hay4HOI IUTEpaTYpOU SIBISIETCA TIaBHOU (GOPMOI CaMOCTOSITENEHOM
paboTel U HEOoOXoaMMa HpHU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKUX 3aHATHUSX, K
MOJIYJIbHBIM ~KOHTPOJBHBIM paboraMm, ompocy, 53k3ameHy. OHa BKJIIOYaeT MPOpadOTKy
JEKLIMOHHOIO MaTepuajga — HM3y4YeHUE PEKOMEHJOBAHHBIX HCTOYHUKOB U JIUTEPATypbl IIO
TeMaTHKe Jiekiuii.  KOHCIEKT JeKUuu J0KeH cofepxaTh pedepaTuBHYIO 3allMCh OCHOBHBIX
BOIIPOCOB JIEKLIUH, IIPEUIOKEHHBIX MPENOJaBaTeIeM CXeM (IIpU UX JEMOHCTpAlMM), OCHOBHBIX
MCTOYHUKOB U JIUTEPATYphl IO TeMaM, BBIBOJIbI MO KakaoMy Bompocy. KoHcnekT gomkeH ObITh
BBIIIOJIHEH B OTIENBHOW TeTpaad 1o mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAEMbIM, HE COJIEPKaTh HE OTHOCSIIYIOCS K TeMe MH(POPMAIIHIO HIIM PUCYHKH.

KoHcnekTsl HayyHOW sMTepaTypbl IpPU CaMOCTOSATEIbHOW TMOJArOTOBKE K 3aHITHUSIM
JTOJIKHBI

OBITH BBIIIOJIHEHBI TaKXe aKKypaTHO, COJAEP)KAaTh OTBETHl HAa KaXKJblil MOCTaBJICHHbIN B
TeMe BOIPOC, UMETh CCBhUIKY Ha MCTOYHUK MH(POpMAIUU ¢ 00sS3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHMsS M TOJA M3JAaHUS MCIOJNb3YeMOM Hay4yHOW nuTeparypbl. KoHCHEKT MokeT ObITh
OTIOPHBIM (COJIEPKaTh JIUIIb OCHOBHBIE KJIFOUEBbIE MO3UILIUH), HO IPU 3TOM MO3BOJIIONINM JaTh
MOJIHBIM OTBET MO BOIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa ONPENENSIETCS CaMUM
oOyJaronumcs.

B nporiecce paboTel ¢ yueOHON U HAYIHOU JTUTEPATYPON 00YUAIOIIUNCS MOXKET:

- JIeNaTh 3alKCH MO XOJy YTEHHUS B BHUJE MPOCTOTO WM Pa3BEpPHYTOro IUIaHa (CO3/1aBaTh
1epeyeHb OCHOBHBIX BOIIPOCOB, pACCMOTPEHHBIX B UICTOUHHKE);

- COCTaBIIATh TE3UCHI (LIUTUPOBAHHME HAMOOJEEe BAXKHBIX MECT CTaThbU WM MOHOTpaduw,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpPA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOMIPOCOB PaOOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYThIE TE3UCHI).



Pabouas mporpamMmma AUCHUILIMHBI «XUMHUS» COCTaBICHA B COOTBETCTBUU C TPEOOBAHUSIMU
®I'OC BO no nanpasnenuto noarotosku 21.03.01 Hedrerazooe nemo mpoduib moaAroToBKU
«DKCIUTyaTanusi ¥ 00CITy)KHBaHHE TEXHOJOTHYECKHX OOBEKTOB HE(PTETra30BOrO MPOU3BOJICTBAY,
YTBEP)KJICHHOTO MpHKa3oM MwuHHUCTEpCTBa oOpa3oBaHus U Hayku Poccuiickoit deneparuu ot
«09» deBpans 2018 1. Ne96_, ¢ yuemom npogheccuonanvnvix cmanoapmos 19.003 «Cneyuanucm
N0 0OCAYHCUBAHUIO U PEMOHMY Hedme3a800CK020 000PYO0BAHUA», YMBEPHCOCHHBIU NPUKAZOM
Munucmepcmea mpyoa u coyuanvhou sawumsl Poccutickoii @edepayuu om 21 nosaops 2014 2.
N 9271 (3apecucmpuposarn Munucmepcmeom rcmuyuu Poccutickot @edepayuu 8 Oexabdps
2014 2., pecucmpayuonnwvii N 35103), ¢ uzmenenuem, enecenHviM npuxazom Munucmepcmea
mpyoa u coyuanvholu 3awumsl Poccuiickou @edepayuu om 12 oexabps 2016 2. N 727u
(3apecucmpuposan Munucmepcmeom tocmuyuu Poccutickou @Dedepayuu 13 saneaps 2017 2.,
peaucmpayuonnviit - N 45230); 19.026 «Cneyuanucm no mexHuueckomy KOHMPONO U
OUACHOCTNUPOBAHUIO 0OBEKMO8 U COOPYHCEHUN Hedhme2az08020 KOMNIEKCA», YMBEPIHCOCHHbI
npukazom Munucmepcmea mpyoa u coyuanrvhou sawumel Poccutickot @edepayuu om 10
mapma 2015 2. N 156n (3apecucmpuposarn Munucmepcmeom rocmuyuu Poccutickout @edepayuu
1 anpens 2015 2., peeucmpayuonnwviii N 36685);19.053 «Cneyuarucm no ouazcnocmuke
000pY00BAHUA MACUCMPATLHO20 MPYOONPOo80da Hepmu u HeghmenpoOyKmosy, yYmeepicoeH bl
npukazom Munucmepcmea mpyoa u coyuarvhou sawumsl Poccutickou @edepayuu om 19
anpensn 2021 2. N 253n (3apecucmpuposan Munucmepcmeom rocmuyuu Poccuiickoti @edepayuu
21 man 2021 2., pecucmpayuonnvii N 63552); 19.055 «Cneyuarucm no skcniyamayuu
Heghmenpodykmonepexkauugarowen CMaHyuu Ma2ucmpaibHo20 mpyoonpoeooa Hegpmu u
HeghmenpooyKkmosy, ymeepicoeHnslil npuxazom Munucmepcmea mpyoa u coyuanbHoU 3auumsl
Poccuiickoii @edepayuu om 19 urwona 2017 2. N 584n (3apecucmpuposan Munucmepcmeom
rocmuyuu Poccutickoti @edepayuu 11 cenmsabps 2017 2., pecucmpayuonnvii N 48139).

[Iporpammy cocTaBHIIH:
CanamoB A MaromenoBud — K.X.H., Ipod). Kapeapbl « XuMHsD»
ITporpamma ooOpeHa Ha 3acenaHnu Kadeapsl « XUMUSI»

IMporokonr Ne 10  or« 20 »  wmroHa 2023 roma

[Iporpamma omobpeHa YuyeOHO-METOIMUYECKUM COBETOM WUHXEHEPHO-TEXHUYECKOT O
WHCTUTYTA

rporokoit Ne 10 ot «23» 06 2023  ronma

[Tporpamma paccMOTpeHa Ha 3aceJlaHUU Y 4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npotokon Ne 10 ot « 28 » 06 2023 r
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CBeleHnsi 0 mepeyTBep:KIeHHMH TMPOrPpaMMbl Ha O4YepedHOH Y4YeOHBbIH ToaA H
erucTpauy U3MEeHEeHU

YyeOHsblii Pemrenue BHecennble u3zMeHeHUs IToamuce 3aB.

ToJI kadenpsl kadempoit
(Ne mpotoxkona, nata)




