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1. IEJTM OCBOEHMSI IM CLIUIIJIMHBI (MOYJI5D)

1.1

Onupasch Ha NOJIy4EHHBIE B CPEHEH LIKOJIE XMMUYECKHUE 3HaHUs, IpOorpaMMa [IPpeyCMaTpUBacT AadbHelIIee
yriayOneHne COBpEMEHHBIX MPeJCTaBIeHU B 00JIacTH XUMHH, 63 3HaHUI OCHOB KOTOPOIl HEBO3MOXHA MTOrOTOBKA
OakanaBpa. 3HaTh 331241 NPOPECCHOHANIBHOMN JEATENFHOCTH Ha OCHOBE HCIIOJIB30BaHUS TEOPETHIECKHUX M IPAKTHYECKHX
OCHOB €CTECTBCHHBIX M TEXHHYECKHNX HayK. HayduThcs IpHHNMATH pelnIeHus B MpodecCHOHANbHOH chepe.

2. MECTO JUCIMIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0

21

TpeOoBaHus K MpeABAPUTEIbHOI MOATOTOBKE 00YUYaIOIIErocs:

2.1.1

XuMmus B 00beMe CpeIHEN HIKOJIBI

2.2

Jucuuniunbl (MOAYJIH) U PAKTHKH, VIS KOTOPbIX 0CBOEHHE JaHHOM JMCHUIIIMHBI (MOAYJIs1) HE0OOX0AUMO KaK
npeauecTBylouiee:

221

IoaroroBka K mpoueaype 3allUThl U 3aIUTa BBITYCKHON KBaTH()UKAINOHHON paboThI

222

HpOI/I?;BO)ICTBeHHaSI IMpaKTUKa: IPCAANUIIIIOMHAA IPAKTHUKA

223

MaTepI/IaHOBeI[eHI/Ie 1 TCXHOJIOTUA KOHCTPYKIIMOHHBIX MAaTCPHUAIOB

3. KOMIETEHIIUA OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJLYJIST)

OIIK-2: Cnoco0eH pa3padaTbIBaTh AIrOPUTMbI H KOMIbIOTEPHbIe MPOrPAMMBbI, IPUTOJHBIE /15 MPAKTHYECKOro

NPUMCHCHUSA

I/IH}II/lKaTop JOCTHIKCHUS KOMIIETCHI NN

OIIK-2.3: I[eMOHCTpI/lpyeT NOHUMAHUE€ XUMHUYECKHUX MMPOUECCOB Y IPUMEHAET OCHOBHBIC 3AKOHBI XUMHHU

OIIK-6 : Cnioco0eH NpoBOANTHL U3MEPEeHHA FJIEKTPHUYECKUX U HeJIEKTPHYECKHX BeJIUYMH HA 00beKTaX TeNJ03HePreTUKN 1

TCIJIOTCXHUKH

NHauKaTop 10CTHKEHUS KOMIIETeHIM U

OIIK-6 .2: Cnocoden MPOBOAUTDL U3MEPECHUA HENICKTPUUECKUX BCJIUYMH HA o0beKTax TEIJIOOHEPreTUKU U TeIJIOTEXHUKHU

B pe3yabTaTe 0cBOeHUS AUCUMILIMHBI (MOAYJIsA) 00yUaroIuiics 10J5KeH

3.1

3HaTh:

3.1.1

XUMHYECKUE 3aKOHOMEPHOCTH 1 OCHOBHBIE 3aK0HBI Xxumuu OI1K 2.3

3.2

Ymern:

3.2.1

[TpuMeHsITh XUMHYECKHE TTPOLECCHl U OCHOBHBIC 3aKoHBI xumun OITK-2.3

4. CTPYKTYPA U COJAEPKAHUE JUCOUILTAHBI (MOIYJIST)

Kona

3aHSATUS 3aHATHS/ / Kype MU PAaKT.

HaumeHoBaHue pa3jiesioB M TeM /BUJ Cemectp | YHacoB | Komneren- | Jlutepatypa | Unrte | Ilpumeuanue

Pa3gen 1. Xumust Kak HayKa

1.1

Tema 1. 3agaumn, cTosue nepen 1 2 OIIK-2.3 JI1.1 0
XUMHYECKON HAYKOM JI1.2J12.1
3ajauu, cTosKe nepe]] XMMUYeCKOn o1
Haykoll. Heo0xo1uMocTh TBOPUECKOTO
OTHOLICHUS K MO3HAHUI0. MeCcTO XUMHUH B
psiAy HayK O IPUPOJIE, €€ CBSI3b C
JpyruMu Haykamu. Mcnonb3oBanue
3HaHUI XUMUU B IPO(HECCHOHATBLHON
JeSITENbHOCTH, [Vl TEOPETUYECKUX U
9KCIIEPUMEHTAIBHBIX UCCIIEIOBaHMUI.
Pa3BuTHE (IIOrPaHUYIHBIX» HAYK.
OCHOBHBIE XUMHUYECKHE MOHATHS U
3aKOHBIL. DKBHBAJICHT, 3aKOH
SKBUBAJICHTOB.

/JTex/

1.2

Konuenrparums pactBopos /J1a6/ 1 2 OIIK-2.3 J1.1 0
JI1.2J12.1J13.
2
01




1.3

Becs! u B3BemuBanue /I1p/

OIIK-2.3

J1.1
JI1.2J12.1J13.
2
€|

1.4

Becsr u B3BemmuBanue /Cp/

14

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
o1

Pa3nen 2. Peaknmonnas cnocooHOCTEL
BelleCTB

2.1

Tema 1. DeKTpOHHOE CTPOCHHUE aToMa
KBanToBo-MexaHnueckas MoJeb
cTpoeHus atroMa. M30Tomsl, H300apHl,
n3oToHbl. Mogens Pesepdopaa u ee
HenoctaTtku. [loctynarsr bopa.
Henocratku Teopun bopa. JIBoiicTBeHHas
IIpUpOJA MIEKTPoHA. YpaBHeHue [le-
Bpoiins. [TpuHun HeonpeneaeHHOCTH
Ieitzenbepra. BomHoBoe ypaBHeHHE
[IpeauHrepa U Pe3yNIbTATH €70 PEIICHUL
JUIS aTOMa BOJIOPOJIa U
BOJIOPOJIOTIOIOOHEIX aTOMOB.
OnexTpoHHas 000I09Ka aTOMA.
KBaHTOBBIE 4nCla U UX (PU3HUECKUi
CMBICJI. DHEPreTHYECKUE COCTOSHUS
anekTpoHa B atome. [punuun Iaymu.
IIpaBuno Xyuna. IIpaBuno HaumeHbIIEH
sHepruu (mpaBuiio KiieykoBcKoro).

Tema 2. Ilepuoauueckas cucrema
xuMHuueckux saemenToB J[. 1.
MenpeneeBa u ee 3HaUeHUE
Ilepuonnueckas cucrema J[.1.
MenzeneeBa U U3MEHEHHE CBOMCTB
9JIEMEHTOB U UX CO€AMHEHHH. S- , p-, d-,
f- 37IeMeHTBI, 0COOCHHOCTH 3JICKTPOHHOTO
CTpOEHUS UX aTOMOB. OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIE CBOMCTBA
a1eMeHTOB. Paanycel aToMOB (MOHOB),
SHEPrHs UOHU3AIMH, SHEPTHSI CPOJICTBA K
AJIEKTPOHY, JIEKTPOOTPUIIATEINEHOCTb.
H3MeHeHHe 3TUX BEJIWYMH 10 IIePHOAaM U
rpymnmnaM. DieKTpoHHbIe Gopmyisl /JIek/

OIIK-2.3

J1.1
JI1.2J12.1
Ol

2.2

Ctpoenue aToMoB 1 HOHOB /I1p/

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€|

23

Knaccudukarus HeopraHuuecKux
COCIMHCHUH

OnpeaeneHHe 3KBUBAJICHTHBIX MACC
TPOCTHIX M CJIOKHBIX BEIIECTB

/Cp/

12

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€]
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Tema 4. KommnieMeHTapHOCTD
CtpoeHne KOMIIIEKCHBIX COEIMHEHUH.
Teopus A. Bepuepa. Ilonsatue o
KOMIDIeKcooOpa3zoBarene, JINraHIax,
BHYTPEHHEH U BHELIHEH
KOOPIMHAIIMOHHBIX cepax. [TomydeHne
KOMIUIEKCHBIX COETUHEHUH.
Juccoupnanus KOMIUIEKCHBIX
coenuHeHuil. [lonsTre o KoHCTaHTE
ycroiunBoctu. KoopanHanuoHHoe
4yuCIo. TUITBI KOMIUIEKCHBIX COEAMHEHU.
Peakiuu ¢ yuacTreM KOMIUIEKCHBIX
coenmHeHnid. Knaccudukarms
KOMIUIEKCHBIX coeauHenui. [lpupona
XUMHUYECKOMN CBSA3HM B KOMILJIEKCHBIX
COEIIMHEHUSIX.

Tema 5. Tunsl B3auMOAEHCTBHS MOJIEKYIT
OCHOBHBIE TUIIBI B3aUMOCHCTBHS
MoJieKy1. Cribl MEXMOJIEKYIISIPHOTO U
BHYTPUMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.
Bonoponnas cBs3b. BnusiHue BonopoaHoit
CBSI3U Ha CBOWCTBa BerecTB. JlIOHOpHO-
aKLENTOPHOE B3aUMOACHCTBHE MOJIEKYIL.
DneKTpuuecKas pupoJa CUil
MEXMOJIEKYISIPHOTO B3aUMOACHUCTBHS.
OCOOEHHOCTH CTPOCHUS BELLECTB B
ra3000pa3HOM, KHUIKOM U TBEPIOM
coctosiHuH. JKUIKHE KPUCTAILIBL.
[TonsaTtue o TEOpUM KPUCTAIVIUIECKOTO
rosist. TUIBI KPUCTAJUIMYECKUX PEIIETOK.
®da3oBbIe IEPEX0/Ibl. XUMUUECKAs! CBSI3b U
MEXMOJIEKY/ISIPHOE B3aUMOJEHUCTBHE B
MTOJTYIIPOBOAHUKAX W AUDJICKTpUKaX. /Jlex/

OIIK-2.3

J1.1
J1.2J12.1
Ol

2.5

PaCHO3HaBaHI/I€ HeOpFaHI/IquKI/IX
Betmrects /J1a6/

OIIK-2.3

J1.1
JI1.2J12.1J13.
2
€|

2.6

Onpenencaue Gopmyssl Bemectsa /T1p/

OIIK-2.3

J1.1
JI1.2J12.1
€)|

2.7

Onpenenenue Gopmyssl Bemectsa /Cp/

16

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€|

Pa3pen 3. DjaeMeHTHI XUMHYECKOH
TepMOIHHAMHUKHA




3.1

Tema 1. DHepretuueckue 3¢ HeKTsl
XMMHYECKHX PeaKLii

BHyTpeHHS S5HEPTHS U SHTAIIBIIHS.
TepMmoxuMu4ecKue 3aKOHBI H ypaBHEHUS.
OHTanbnug 00pa30BaHUg XUMUYECKUX
COCTMHEHUH. DHepreTudeckue 3 PeKTol
pu (Ga30BBIX IMEepPexoaax.
TepMoxuMUYecKHe pacueTsl. DHTPOIHS
U €e U3MEHEHUS IIPU XUMHYECKIX
mporeccax M (a3oBhIX Iepexoax.
Oneprus ['m60ca u ee H3MEHEHHE IPH
XMMHYECKHX TIpolieccax. Y ciIoBus
CaMOIPOM3BOJILHOTO IIPOTEKAHUS
XUMHYECKHUX PEeaKIIHH.

Tewma 2. XuMHuueckass KHHETUKA
Hpe)IMeT XUMHYECKON KHHETUKH U €€
3HayeHre. OCHOBHBIE OHATH: CHUCTEMa,
KOMIIOHEHT, ()a3a, TOMO- U TeTepOreHHBIE
peakuuu. CKOpOCTh TOMOTE€HHBIX U
TETCPOTCHHBIX XUMHUYCCKUX peaKuHﬁ.
DakKTopsl, BIXAIOLINE HA CKOPOCTh
XUMHUYECKOH peakiuu: Ipupoaa
pearupyromux BEIICCTB U paCTBOPUTCIIH,
KOHICHTpanus, TeMeparypa, HaJIn4inue B
cUCcTeMe KaTalu3aTopoB. Teopus
AKTUBHBIX CTOJIKHOBEHUH. DHEPrust
aKTUBalMU. Y paBHEHHE AppeHnyca.
MonexyIsIpHOCTb U MOPSAAOK PEaKLUH.
Du3nUECKHE METO/AbI YCKOPEHHs
XUMHNYCCKHUX peaKuHﬁ.

Tema 3. Xumuueckoe 1 pa3zoBoe
paBHOBeCHE

OoOpatumsble peaknun. [lonBmkHOE
XUMHUYeckoe paBHOBecHe. X /JIex/

OIIK-2.3

J1.1
J1.2J12.1
Ol

32

KomrmnekcHble coeTHEHNS
DHepreTrka XMMHYECKHX TPOLIECCOB

/Cp/

16

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€]

Pasznen 4. XuMuuyecKkue CHCTEMbI

4.1

Kunetuka u paBHOBECUE XMMUYECKUX
peakuui

[Tonmy4yenue 1 CBOHCTBA AUCIIEPCHBIX
CUCTEM

IIpurorosneHue pacTBOPOB COJIU
3a/1aHHOM KOHLIEHTpaluu

/Cp/

16

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€]

4.2

BonoponHslii mokasarenn

I'upponus coneit
OKHCIINTENHHO-BOCCTAHOBUTEILHEIE
peakuuu

Psin HanpspkeHUI MeTaIoB.
T"anpBaHMYECKU DIIEMEHT

/JTex/

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
Ol

43

DNEeKTPOIn3
Coenunenus s-3nemenToB I u 11 rpynn
Mp/

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€|

44

Onekrpoius /J1ad/

OIIK-2.3
OIIK-6 .2

1.1
JI1.2J12.1J13.
2
€|

Pa3gen 5. XuMus 3J1eMEeHTOB H HX
coeTUHEeHu




5.1 Amromunuii. CoenuHenus 6opa u 1 16 OIIK-2.3 JI1.1 0

amomunus /Cp/ JI1.2J12.1J13.
1
€|
Pa3nes 6. DineMeHTHI Opranu4eckoii
XHMHH
6.1 VYrnepon 1 KpeMHUN 1 16 OIIK-2.3 J.1 0
Peaxuny oOHapyKeHNS KATHOHOB 1 JI1.2J12.1J13.
AHWOHOB B PaCTBOPE 1
/Cp/ 21
6.2 /Ox3amen/ 1 10 OIIK-2.3 J1.1 0
JI1.2J12.1
o1
5. P OHJ OHEHOYHBIX CPEACTB
5.1. Bonnpochl K MPOMeKYTOYHOI aTTeCTAIIUU
I. OCHOBHBIE XUMHUYECKHE MOHATHS U 3aKOHBI XUMUH (aTOM, MOJIEKYJIa, aTOMHAasi M MOJIEKYJIApHas Macca, BaJIEHTHOCTb,

SKBUBAJIEHT, MoJIb). OITK-2.3

OKBHUBAJICHT U SKBUBAJICHTHAsl Macca. DKBUBAJICHTHI IIPOCTHIX U CIOXHBIX BemiecTs. OITK-2.3

OCHOBHBIE CBEICHHA O CTpOoeHHH aToMoB. CocTaB aTOMHBIX saep. M3otomsl. M306apsr. OIIK-2.3

Ctpoenue atoma. [ToHsTHE 00 2JIEKTPOHHOM oOJake U opouTanu. KBaHTOBBIC Yncia U uX B3auMocBsa3b. OIIK-2.3
®DopmBl opbHTaNel M TOPAAOK 3arodHeHHs uX ekTpoHaMu. [paswuio 'yana, npuamim [Taym. OITK-2.3

OneKkTpoHHBIE U aTOMHOrpadmueckue Gopmynsl. HopmansHoe 1 BO3OYXI€HHOE COCTOSIHUE aTOMOB. [IpHUauHEI
nepeMeHHoi BasieHTHocTH atomoB. OITK-2.3

7. [Teproguueckuii 3akoH U nepuoauveckas cucrema J[.M. MengeneeBa. CTpykTypa NepUOAUYECKON CUCTEMBI JIEMEHTOB B
CBETE COBPEMEHHOW TEOPHUHU CTPOEHHS aTOMOB (TIepHOJ, Tpymna, No-TpyIIIbL, IIOPSIKOBBIA HOMEpP JIEMEHTOB, HJICKTPOHHBIE

ananorn). OIIK-2.3

Sk v

8. [lepuonuueckoe U3MEHEHUE CBOMCTB XUMHUECKUX 3JIEMEHTOB (aTOMHBIE M MOHHBIE PaIUyChl, SHEPIUs HOHU3ALUY,
CPOJICTBO K DJIEKTPOHY, dJIEKTPOOTPHIIATEIILHOCTD, OKHCITUTEILHO-BOCCTAHOBUTENbHBIC CBOMCTBA) M MX NpuHIHIEL. OITK-2.3
9. Xumudeckasi CBSI3b €€ KOJIMYECTBEHHBIE XapaKTEPUCTUKHU (JUIMHA, YHEPTHUs, HAIPaBIEHHOCTh, HACHIIIAEMOCTb, KPaTHOCTD

CBSI3U, CUT'Ma- U IU- CBsi3K). CyIIHOCTh MeTo1a BajieHTHBIX cBsizelt (BC). OcHOBHBIE BUIBI XUMUUECKOH cBsi3u 10 Metony BC. OIIK
2.3

10. KoBanentnas cBs3p u ee npupoja. [lonspHas u HenossipHast KoBaJieHTHasA cBs3b. JJunonpHbiid Moment. OIIK-2.3

1. Honnas cBA3b, ee mpupoja. Y CIoBHsS 00pa30BaHUS MOHHBIX MONEKYI. DiekTpooTpunaTtensHocTts. OITK-2.3

12. JI0HOpHO-aKLENITOPHBIH MEXaHW3M 00pa30BaHUs KOBaJICHTHOH cBsi3u. OOpa3oBaHMe KOMIUIEKCHBIX coequHenuid. OIIK-
2.3

13. I'mbpuamsanus KoBaJeHTHOH cBs3M u cTpoeHue Monekyn CH4, BeCl2, BCI3. OIIK-2.3

14. [onsatne o BomoponHOH u Metamnuueckoi csizu. OITK-2.3

15. KowmmiiekcHble coenHeHns, UX 00pa3oBaHKe U cocTaB. KoMIUIeKCHbIE COeIMHEHNS KATHOHHOTO W aHHOHHOTO THIIA.
CrpoeHue U XMMHUY€ECKas CBA3b B KOMILUIEKCHBIX coeuHeHusax. OIIK-2.3

16. YCToiunBOCTh KOMITIEKCHBIX coearHeHuid. KoncranTa Hecroiikoctu (KH). OTIMYMe KOMIUIEKCHBIX COCUHEHHH OT
nBorHBIX coner. OITK-2.3

17. OHepreTndeckue 3Q(HEKTH XUMHYECKHX peakinii. BHYTpeHHAs SHeprus M HTANbINA. TepMOXUMUYECKHE PacUeTHI.
3akon 'ecca. OIIK-2.3

18. DHTponus U ee U3MEHEHHE NPU XUMHUYECKHX mpoueccax. JHeprus ['m60ca. HanpaBieHHOCTh XMMUYECKUX PEaKLUH,
BO3MOXXHOCTh UX ocymiectienusi. OIIK-2.3

19. CKOpOCTh XMMUYECKUX peakluil. ['oMOreHHble U reTeporeHHble peakuuu. DakTopsl, BIUAOLIME HA CKOPOCTh
XMMHYECKHX peakIiid. DHeprus aKTUBALUH, 3aK0H fAercTBus Macc. [IpaBuno Bant-T'odda. OIIK-2.3

20. OO6patumMble 1 HeoOpaTUMble XMMHYECKHE peakiny. XUMHUecKoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.
®daxTopsl, BAUAIONIME HA cMeleHne XxuMmudeckoro pasHoBecus. [Tpunuun Jle-Ilatense. OITK-2.3

21. INonstue o pactBopax. CriocoOBI BEIpaKeHUsSI KOHI[CHTpanuu. PactBopumocTs. Xummdeckas nmpupona pactsopos. OINK-
23

22. OcoOeHHOCTH BOABI KaK PacTBOPHUTENS. DJIEKTponuTHIecKas aucconuarys. Ciaadble U CHIBbHBIC 3JIEKTPOIIUTHI.
KoncranTs! nucconuanuu. OIIK-2.3

23. Vounsle peaknuu. YcloBHA UX IpoTeKaHus. FOHHO-MOJEKyIIpHOEe ypaBHEHUE. DIEKTPOIUTHUECKAs AUCCOIUAINS
Bozbl. Bomopoanstit mokaszarens. ['unponus coneit. OINK-2.3

24. OKHCIUTETFHO-BOCCTAHOBUTENBHBIC peakuui. CTENEeHb OKMCICHUS U BAICHTHOCTh. THIIMYHBIC OKHCIUTEIH U

BoccTaHoBUTENH. Kitaccudukamnms OKHCIUTEEHO-BOCCTAHOBUTENBHBIX MPOLECCOB (MEKMOIIEKYISIPHBIE, BHYTPUMOJICKYIISPHEIE,
caMOOKHCIIeHHs - camoBoccTaHoBieHus ). OITK-2.3

25. MeToasl ypaBHUBAHUSI OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakimid. OITK-2.3

26. Meramrel. Haxoxnenne B npupoae. OCHOBHBIE CIIOCOOBI TOMydeHHsT MeTa/uIoB. [losrydeHre MeTauioB BBICOKOM
guctoThl. OIIK-2.3

217. Du3NUecKue U XUMUUYECKHE CBOWCTBA MeTauioB. OTHOILIEHHE METANIOB K BoJie, KucinoTaM H menodam. OITK-2.3
28. INonstne 06 smexTpoaHOM HOoTeHIMANe. Bomopoaustit anekTpon. CTaHIapTHEIE 3JEKTPOIHBIE MOTCHIHANEL, P

HAINPSDKCHUH METaJIOB U BEIBOABI BRITEKatOMmue u3 Hero. YpasaeHue Hepacra. OITK-2.3
29. lasipBaHMYecKHEe IeMeHThI. [IpyHIMT ISHCTBUS TaJIbBAHMYECKOTO 3JIEMEHTa. AHOJJHOE OKHMCJICHUE M KaTOAHOE




BoccTaHOoBiIeHHE. DJIC rampBaHHUECKOT0 deMeHTa. KoHIeHTpallnoHHBIe ranbBaHnueckue anemenTsl. OITK-2.3

30. Buibl rabBaHMYECKUX AJIEMEHTOB: TIEPBUYHBIC U BTOPHUYHBIC. AKKYMYJIATOpBI M nmpuHIUI ux aeicteus. OITK-2.3

31. Koppo3ust MetannoB U oCHOBHBIE BUIBI €€ (XuMuueckas U anekrpoxumuueckas). IIpumepst. OIIK-2.3

32. DIeKTPOXMMHUYECKass KOPPO3Hs, YCIOBUS M MPUYUHEI ee Bo3HMKHOBeHus. [Ipumepsr. OIIK-2.3

33. MeTozb! 3aIIUTH METAIIOB OT KOPPO3HU: 3aIIUTHBIE MOKPBITHSA, IEKTPOXUMHUUECKHE METOAb! (IIPOTEKTOpHasl, KaToxHas

Y aHOJ(Has 3aIuuTa). Vi3MeHeHne cBONHCTB KOPPO3UIHOIL Cpelibl; HHIHOUTOPBI KOPPO3UH. DKOHOMHYECKOE 3HAUCHHUE 3aIIUTHI
MeTauioB oT kopposuu. OITK-2.3

34. Onextponus. ITocnenoBaTeIbHOCTD AMEKTPOAHBIX MPOIECCOB. BbIxoa Mo ToKy. DIEKTPOIN3 ¢ paCTBOPUMBIMU U
HepacTBopuMbIMH aHoaamu. OITK-2.3

35. DNeKTpoNIn3 paciuiaBoB U pactBopoB. [loTenunan pasnoxxenus. 3akoHsl Papages. [locnenoBaTenbHOCTh OCAXKACHUS
METAJIOB U3 CMEMAaHHOTO AekTponuTa. OITK-2.3

36. [IpakTueckoe MpUMEHEHHE DJIEKTPOIM3a: MojdydeHne U padpuHupoBanue MeTauioB. [lomydenue Bogopoaa, KUCIOPOAa U
npyrux npoaykros. OIIK-2.3

37. Jlerkue KOHCTPYKIIMOHHBIE METAJIIBI: MarHUH, OCpHIUIHHA, aMIOMUHNH, THTaH. DJIEKTPOHHOE cTpoeHHe nx. dusndeckue u
XHMHUYECKHE CBOMCTBA, noiyueHue. Mcrnoap30BaHne B TEXHUKE. M

38. TspKenble KOHCTPYKIIMOHHBIE METAJUTBL: JKelle30, KOOANbT, HUKeNb, Meib. CTpoeHne atoMoB. DU3MUYECKUAE U XMMHUYCCKHE
cBoiicta. OIIK-2.3

39. WuctpymeHTanbHbBIe U abpasuBHBIC. bop, Oopuasl. Yriepon u ero amioTponHsie (GopMEI - TpaduT, anmas. KapOumsr;
ucnonb3oBaHue kapouaos B Texnuke. OI1K-2.3

40. [TonynpoBoAHUKOBBIE MaTepHajbl: KPEMHHM, repMaHuii, cyppMa, BUcMyT. CTpoeHue ux aroMoB. duznyeckue u

XuMH4eckue cBoicTBa. Ilpaktiuueckoe 3Hauenue ux. OIIK-2.3

5.2. Tekymuii KOHTPOJb H KOHTPO.1b CPC

TTPUMEPHBIE KOHTPOJIbHBIE 3ATAHW S ITO BAPUAHTAM

BapuanTt Nel

1. Ykazatp Trn cBs3u B Mostekyinax NH3, CaCl2, Al1203, BaS. Kakne 3:1eKTpOHBI IPHHAMAIOT yIacTHe B 00pa30BaHHUH CBS3EH,
UMEeT JIM MeCTO ruOpuau3anus (kakast) - cBa3b? [lokaxuTe HampaBIeHHE IePEKPBIBAHNS JIEKTPOHHBIX 001aKkoB. KakoBa gopma
MoJieKyn?

2. Berumciire, ipu Kakol TeMIepaType HauHeTcsl iucconnanys neHraxyuopuaa Gocgopa, mporexaromas no ypaBHEHHIO:
PCI5(r) = PC13(r) + CI2(r); H=+92,59 x/Ix.

3. KoncranTa paBHOBecHs ToMoreHHo# cucteMsl N2 + 3H2 < 2NH3 npu HekoTopoii Temneparype pasHa 0,1. PaBHoBecHbIe
KOHIIEHTPAIMK BOAOPO/A U aMMHUaKa cooTBeTcTBeHHO paBHbI 0,2 1 0,08 Moib/i1. BEIuMcIuTe paBHOBECHYIO U HCXO/HYIO
KOHIICHTPAIINH a30Ta.

4. CocraBbTe CXeMy, HAIUIIUTE HICKTPOHHBIEC YPAaBHEHHMS 3JEKTPOIHBIX NporeccoB u Berancaute J/1C rarsBaHHIYECKOro
9JI€"MEHTa, COCTOSILETr0 U3 CBUHIIOBOM U MarHUEBOM TUIACTHH, OMYILIEHHBIX B pACTBOPHI CBOMX colieil ¢ koHueHTpauuein CM Pb2+
= CM Mg2+= 0.1 mons/n. EO Pb2+/Pb =-0,127 B, E0 Mn2+/Mn =-1,18 B.

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTH:

1) METOAOM 3JIeKTpoHHoro Oamanca (1,2,3)

2) METOJIOM mostypeakuuii (4,5)

YKaXuTe OKUCIUTENb 1 BOCCTAHOBHUTEh.

MnO2 + 02 + KOH K2MnO4 + H20

K28n0O3 + Br2 + KOH K2S8n04 + KBr + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

H3As03 + KMnO4 + H2SO4 H3AsO4 +K2S04 + MnSO4 + H20

K2Cr207 + KJ + H2S04 — Cr2(504)3 + K2504 + J2 + H20

6. DIeKTpoNU3 pacTBOpa HUTpaTa cepedpa MPOBOIMIN IIPH cuile TokKa 2 A B TeueHue 4 4. CocTaBbTe JICKTPOHHbIE YPABHEHHS
TPOLIECCOB, TIPOUCXOAAIINX Ha dNeKTpoaax. Kakas macca cepeOpa BeIeniIack Ha KaToJe ¥ KakoB 00heM rasa (H.y.), BBIIe-
JMBLIErOCs Ha aHoze?

BapuanTt Ne2

1. YkazaTp Trn cBs3u B Mostekyinax H20, NH3, N2H4, N2. Kakne 351eKTpoHBI IPHHIMAIOT y9acTHe B 00pa30BaHMH CBA3EH, IMeeT
1 MecTo rudpuan3amms (kakas) - cBa3b? [lokaxuTe HampaBiIeHHe IepeKPBIBAHUS IEKTPOHHBIX 001aKkoB. Kakosa ¢popma
MoJIeKyI?

2. Brerancmure H, S, n G peaxunu, nporekatomeii mo ypasHeHuio Fe203(x)+3H2(r) = 2Fe(x)+3H20(r). Bo3amoxHa i1 pe-axuuns
BocctanoBienus Fe203 Bogopoaom mipu 500 u 2000 K?

3. Ucxonuble konuenTpauuu [NOJucx u [Cl2]ucx B romorenHoit cucteme 2NO + Cl2 <> 2NOCI cocTtaBasioT cootBeTcTBeHHO 0,5
u 0,2 Moib/11. BeIuncnuTe KOHCTAaHTY PaBHOBECHS, €CIIM K MOMEHTY HacTYIUICHUs paBHOBecHs rpopearuposaiio 20% NO.

4. Onpenenure, Kakoi u3 31ekTpooB B mape AI/AI3+ u Ni/Ni2+ Oyaer orpunarenbhbiid. CocTaBbTe TalbBaHUIECKUHN DJIEMEHT,
HAIMUIIUTE YPaBHEHHUS IEKTPOJHBIX nporeccoB u onpeaenute 3J]C storo sanementa, ecnu EQ Ni2+/Ni = -0,25B, E0 AI/AI3+ =-
1,66 B.

5. s caenyromux ypaBHEHHH ogo0paTh K03 GHIUCHTHI:

1) METOJIOM 3JIeKTpoHHOTro Oananca (1,2,3)

2) METOAOM Monypeakuuil (4,5)

VKakuTe OKHCIUTEIb U BOCCTAHOBUTED.

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2504 + J2 + H20

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2SO4 — Fe2(S0)3 + Cr2(S04)3 + K2S04 + H20




H3AsO3 + KMnO4 + H2S04 H3As04 +K2S504 + MnSO4 + H20

K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20

6. Ha cKoTbKO YyMEHBIIUTCS Macca cepeOpsIHOTO aHo 1A, €CIIH AIIEKTposu3 pactBopa AgNO3 IpoBOIUTE ITPH CHIe TOKa 2 A B
tedenue 38 muH 20 ¢? CocTaBbTe AIIEKTPOHHBIC YpaBHEHHS MPOIIECCOB, TPOUCXOASIIINX Ha TPAPHUTOBBIX IIEKTPOIAX.

BapuanT Ne3

1. Ykazatp Trn cBs3u B Mostekyinax NH3, CaCl2, BaS, H20. Kakne 351eKTpoHBI IPHHIMAIOT yI9acTHE B 00pa30BaHNY CBSI3CH, IMEeT
11 MecTo rudpuan3amms (kakast) ¥ - cBs3b? [lokaxkuTe HampaBlIeHHE IEPEKPHIBAHIS ICKTPOHHBIX 00makoB. Kakosa opma
MoJIeKyI?

2. Ha oCHOBaHMH CTaHIAPTHBIX TEIUIOT 00pa30BaHMA M aOCONIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIONIHNX BEIIECTB
Berauciute G0298 peakinu, npotekaromeit o ypasaernto CO2(r)+4H2(r)=CH4(r)+2H20(x). Bo3morxHa it 3Ta peakuus npu
CTaHJApPTHBIX YCIOBUAX?

3. IIpu HekoTopoii Temneparype paBHoBecue roMoreHHoi cuctembl 2NO + O2 > 2NO2 ycTaHOBHIIOCH MIPH CIIEAYIOIINUX KOH-
HNEHTPALUAX pearnpyromux BemecTs (Moib/m): [NOJP = 0,2; [O2]P = 0,1; [NO2]P = 0,1 momnb. Beraucnure KOHCTAaHTY paBHOBECHS
U UCXOHY!0 KoHIeHTpanuio NO u O2.

4. CocTaBbTe CXEMyY I'aJbBaHUYECKOTO 3JIEMEHTA, COCTOSIILETO U3 IUIACTUH LIMHKA U JKeJie3a, OTPYKEHHbBIX B PACTBOPBI UX COJIEH.
Harmmmure snekTpoHHBIE ypaBHEHHS POLIECCOB, IIPOTEKAIOIINX HA aHOJIe U Ha KaToje. Kakoil KoHIleHTpanyy Hato OBLTO OBI B3STH
WOHBI xene3a (+2) (Monb/), utoosl DJIC sremenTa crana paBHOU Hymto, eciii CM Zn2+= 0.001 mons/n? EQ Zn2+/Zn =-0,76B, EO
Fe2+/Fe =-0,44 B.

5. JInst cineayromux ypaBHEHHH oa00paTh KO3 PHUIUEHTBI:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOAOM Moypeakuuil (4,5)

YKaxuTe OKUCIUTENb U BOCCTAHOBUTETb.

KMnO4+ H2S04 +H2S K2S04 + S + MnSO4 + H20

NiS + H202 + 2CH3COOH S + Ni(CH3COO)2 + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

FeSO4 + KMnO4 + H2SO4 Fe2(504)3 +K2S0O4 + MnSO4 + H20

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2504 + J2 + H20

6. Dnexrponu3 pactBopa CuSO4 npoBoAMIN ¢ METHBIM aHOIOM B TeueHne 4 1 npu cuiie Toka 50 A. Ilpu sToM Beigenuioch 224 v
Meau. Beraucenure BbIXOJ IO TOKY (OTHOLLIEHHE MAcChl BBIICJIUBIIETOCS BELIECTBA K TEOPETUUECKH BO3MOXHOI). CocTaBbTe
ANIEKTPOHHBIC YPaBHEHHS IIPOIIECCOB, MPOUCXOIAIINX Ha 3JEKTPOIax B CIlydae MEJTHOTO U YTOJIBHOTO aHOJIOB.

Bapuant Ne4

1. YkazaTp Trn cBs3u B Monekynax SiO2, SnCl4, PC15, MgF2. Kakue 3:1eKTpoHB IPHHAMAIOT y9acTHe B 00pa30BaHHUM CBA3EH,
UMeeT JIM MeCTO ruOpuau3anus (kakast) ¥ - cBs13b? [lokakute HampaBlIeHUE MepeKPhIBAaHUS JIEKTPOHHBIX 001aKkoB. Kakosa dopma
MoJIeKyI?

2. Ha ocHOBaHMH CTaHIAPTHBIX TEIUIOT 00pa30BaHMsA M aOCONIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIOIIHX BEIIECTB
Beraucnute G0298 peakium, npotekaromeit o ypasaernto 4NH3(r) + 502(r) = 4NO(r) + 6H20(1). Bo3morkHa u 3Ta peakmus
IpU CTAHAAPTHBIX YCIOBHUSX?

3. KoHcranra paBHoBecusi roMoreHHoi cuctembl N2 + 3H2 «» 2NH3 npu HekoTopoii temnieparype pasHa 0,1. PaBHoBecHbIe
KOHIICHTPAIINX BOJOPOAA M aMMHaKa COOTBETCTBEHHO paBHEI 0,2 1 0,08 MoJIb/11. BRrncinTe paBHOBECHYIO M HCXOJHYIO
KOHIICHTPAIIUH a30Ta.

4. CocTaBbTe cXeMy, HAIMIINTE IIEKTPOHHBIE YPaBHEHHMs 3JEKTPOIHBIX MporieccoB U Beraucnute IJIC ralpBaHUUECKOro IEMEHTa,
COCTOSIIIIETO W3 CBUHIIOBOW M MarHWEBOH IUIACTHH, OITYIICHHBIX B PaCTBOPHI CBOMX coureil ¢ koHueHTparueit CM Pb2+ = CM
Mg2+=0.01 moms/1. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn = -1,18 B.

5. JInst cnenyromux ypaBHeHH 1oqo0paTh KodQpPUIUEHTHI:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM ToTypeakiuii (4,5)

YKaKuTe OKUCIHTENb U BOCCTAHOBUTEIb.

Mg + HNO3 Mg(NO3)2 + NH4NO3 + H20

H3AsO3 +Zn + HCl AsH3 +ZnCI2 + H20

NaVO2 + H202 + H2S04 — HVO3 + Na2S04 + H20

KNO2 + KMnO4 + H2SO4 KNO3 +K2S04 + MnSO4 + H20

Cu2S + HNO3— Cu(NO3)2 + H2S04 + NO + H20

6. CocTaBbTe JJICKTPOHHBIC YPAaBHEHHS IIPOIECCOB, IPOUCXOISIINX Ha IPAQHUTOBBIX AIIEKTPOAAX TIPH AIIEKTPOIIN3E PACIUIABOB H
BoaHbIX pacTBOpoB NaCl u KOH. Ckonbko JIUTPOB (H.y.) Ta3a BELACIUTCS HA aHOJE IPH MNIEKTPOIN3e THIPOKCHUIA Ka-THs, €CIIH
3JICKTPOJIA3 MPOBOJUTH B TeueHue 30 MuH ripu cuie Toka 0.5 A?

Bapuant Ne5

1. Yxa3zatp Tun cBs3u B Moniekyinax HCN, SiH4, CO, NO2. Kakue 351eKTpoHbI IPUHUMAIOT y4acTHe B 00pa30BaHUU CBSI3€H, HMEET
7M1 MecTo THOpuau3anys (Kakas) U - ca3b? [lokaxkuTe HanpaBiIeHHe MEPEKPbIBAHUS MICKTPOHHBIX 00sakoB. Kakosa gopma
MoJteKyIn?

2. Ucxons u3 3HaUeHHH CTaHIAPTHBIX TEIUIOT 00pa30BaHUS U aOCOMOTHBIX CTAHIAPTHBIX YHTPONUII COOTBETCTBYIOIIMX BEIIECTB,
Berunciute G0298 peakiuu, nporekatomieit mo ypasaenuto NH3(r) + HC1(r) = NH4Cl(k). Moxer i1 3Ta peakuus npu
CTaH/IAPTHBIX YCIOBHAX UITH CAMOIIPOU3BOJIEHO?

3. Koncranra paBHOBecus romoreHHo# cuctemsl CO(r) + H20(1) «» CO2(r) + H2(r) npu HekoTOpOii Temmeparype paBHa 1.
Brruncnure paBHOBECHbBIE KOHIIEHTPAIMH BCEX PEATHPYIOIIUX BEIIECTB, €CIIU UCXOAHbIE KOHLIEHTpalMy paBHbI (Monb/1): [COJucx




=0,10; [H20]ucx = 0,40.

4. CocTaBbTE CXEMY, HAITUILINTE JIEKTPOHHBIE YPaBHEHUSI AJIEKTPOAHBIX MpoueccoB U Beuucaute 3/[C rarpBaHUYECKOTO 3JIEMEHTAa,
COCTOSIIETO U3 CepeOPSIHBIX 3JICKTPOIOB, OMyIIeHHBIX: TiepBhIid: B 0.01 H., a BTOpoii B 0.1 H. pacTBops AgNO3.

EO0 Agt+/Ag=+0,8 B.

5. JInst cnenyromux ypaBHeHH 1oqo0paTh KOdQpPUIUEHTHI:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM ToTypeakiuii (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBUTETb.

K2Sn0O3 + Br2 + KOH K2SnO4 + KBr + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

Na3AsO3 + K2Cr207 + H2SO4 H3As0O4 +K2S04 + NaSO4 + Cr2(S04)3 + H20

NaVO02 + H202 + H2S04 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2504 — H3PO4 + K2S04 + MnSO4 + H20

6. CocTaBbTe OJEKTPOHHBIE YpaBHEHHS MPOIECCOB, MPOUCXOAIINX Ha YTOJIBHBIX dJIEKTPOJAX MPH IEKTPOIIU3E PACTBOPA
CuCl2. Beruucnure Maccy MeIu, BBIIEIUBIICHCS HAa KaTOAE, €CIIM Ha aHOIe BhLAENIIoch 560 Mt raza (H.y.).

Bapuant Ne6

1. Ykazats Trn cBs3u B Mosekynax COS, COCI2, CF4, H2Se. Kakue 371eKTpOHBI IPHHAMAIOT YIaCTHE B 00pa30BaHHUH CBS3EH,
MMeeT JI MeCTO TOpuan3anus (Kakas) U - cBsA3b? [lokakuTe HanpaBJIeHUE IEPEKPhIBAHUS SIEKTPOHHBIX 00akoB. KakoBa ¢opma
MoJIeKyI?

2. YeMm MOKHO OOBSICHUTD, UTO MIPU CTAaHAAPTHBIX YCIOBUSIX HEBO3MOXKHA dK30Tepmuueckas peakuus H2(r) + CO2(r) = CO(r) +
H20(x); H=-2,85 xJIx.

3Has TemI0BoH 3G GEKT peakunuy U aOCOOTHBIE CTAHAAPTHBIE YHTPOITHH COOTBETCTBYIOIMINX BemecTB, onpeaenute G0298 sroit
pEaKIH.

3. Beruucnute KOHCTaHTy paBHOBecHs i romorenHoi cucrembl CO(T) + H20(r) «» CO2(r) + H2(r) eciu paBHOBecue KOH-
LEHTpaLKHU pearupyronux semiects (Mos/i): [COIP = 0,004; [H20]P = 0,064; [CO2]P = 0,016; [H2]P = 0,016. Uemy paBHbI
UCXOJHBIE KOHLEHTpauuu Boasl 1 CO?

4. CocraBbTe CXeMy, HAIHIINTE AIICKTPOHHBIC YPaBHEHHMS 3JEKTPOIHBIX MPOIeccoB, u Berauciaute JJC MeIHO-KaMHEBOTO
raJibBaHHUYECKOro 3JieMeHTa, B koropom CM Cd2+ = 0.8 monw/n, a CM Cu2+ = 0.01 monas/n. E0 Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIHCHTHL:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METOJIOM ToJypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEb.

Zn + (NH4)2MoO4 + HCl MoCl2 + ZnCI2 + NH4C1 + H20

Sn +HNO3 Sn(NO3)2 +N20 + H20

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

H3As03 + KMnO4 + H2S04 H3As04 +K2S504 + MnSO4 + H20

Fe2(S03)3 + HNO3— Fe2(S04)3 + NO + H20

6. CocTaBbTe 2JICKTPOHHBIC YPABHEHUS IIPOIIECCOB, MPOUCXOIINX HA AIEKTPOJax Mpu nekrponuse pactBopa KOH. Uemy paBHa
CHJIa TOKa, ecii B TedeHne 1 1 15 mun 20c Ha aHOZE BRIAETHIOCH 6.4 T Ta3a? CKOJIBKO JINTPOB Ta3a (H.y.) BBIACITHIOCE TIPH 3TOM Ha
KaTome?

Bapuant Ne7

1. Ykazats Trn cBs3u B Monekynax BiCl3, J2, SiJ4, NF3. Kakue »5eKTpoHbI IPUHUMAIOT yJacTHe B 00pa30BaHUH CBSI3eH, IMEET 1
MecTo rudpuau3anus (kakas) U - cBsi3b? [lokakuTe HampaBlieHHE epEeKPHIBAaHUSA AIIEKTPOHHBIX 00naKkoB. KakoBa hopma monexyn?
2. Peakius ropenus aneTuieHa uneT mo ypasuenuro C2H2(r)+5/202(r) = 2C02(t) + H20 (k). Boruncnure G0298 u S0298.
OOBsICHUTE YMCHBIIIEHHUE SHTPOIIMHI B PE3YIbTaTe 3TOH PeakIuy.

3. PaBHoBecue romorennoii cuctemsl 4HC1(r) + O2 <> 2H20(r) + 2C12(T) ycTaHOBUIOCH MPH CIEAYIOIUX KOHIIEHTPAIHAX
pearupyronux Beniects (Moiw/n): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Beruuciure ucxoIHbIe KOHIIEHTpA-
MM XJIOPOBOJIOPO/IA M KUCIIOPO/IA.

4. Ilotenmman cepeOpsHOTrO AMeKTpoaa B pactBope AgNO3 coctaBmit 95% 0T 3HaYEHHS €r0 CTaHIAPTHOTO 3JIEKTPOHHOTO
noteHnuana. Yemy paBHa KOHIEHTpauus HOHOB Ag+ (monw/n). E0 Ag+/Ag =+0,8 B.

5. JInst cneayromux ypaBHEHHH oq00paTh KO3 PHUIUEHTBI:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOAOM Moypeakuuil (4,5)

YKaXuTe OKUCIHUTENb U BOCCTAHOBHUTEIb.

NaVO3 + H2S + HCI S + VOCI2 + NaCl + H20

K2Sn03 + Br2 + KOH K2SnO4 + KBr + H20

Na3CrO3 + PbO2 + NaOH — Na3CrO4 + Na2PbO2 + H20

H3As03 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

AsH3 + KMnO4 + H2S04 H3AsO4 +K2S04 + MnSO4 + H20

6. CocTaBbTe OJNICKTPOHHBIE YPaBHEHUS IIPOIECCOB, IPOUCXOSIINX HA YIONBHBIX 3JIEKTPOIax IPH 3IEKTPOIU3E PacTBOpa
Na2S04. Brruuciure Maccy BeleCTBa, BEICISIONIETOC Ha KaTo/ie, €Clid Ha aHoze Beiaensercs 1.12 i raza (H.y.). Kakas macca
H2S04 obpasyetcst mpu 3TOM BO3JIe aHOIA?

Bapuant Ne§




1. YkazaTs Tun cBs3u B Monekynax BeO, KJ, NiBr3, PH3. Kaxue 31eKTpoHBI IPHHUMAIOT yIacTHe B 00pa30BaHUU CBA3EH, UMEET JIn
MecTo rudpuan3anys (Kakast) 1 - cBsi3b? [lokaxxute HarpaBlIeHUE IEPEKPHIBAHNS 3JIEKTPOHHBIX 001aKk0B. KakoBa opma Mosnexyn?
2. Ilpu nomy4eHNH MOJIIPHON Macchl 9KBHBaJIeHTa Tuapokcuaa Kasims m3 CaO(x) m H20(x) Beiensercs 32,53 kK Terio-Tsl.
HamummTe TepMOXUMHUUECKOE ypaBHEHHE ITON PEaKIUH U BEIYUCIIHTE TEIUIOTY 00pa30BaHMS OKCHIA KAJIBITHS.

3. Koncranra ckopocTu peakiuu pasioxenuss N2O, nporekatomieit no ypaHenuto 2N20 = 2N2 + 02, pasHa 5(110-4. Ha-
yanpHast KoHneHTpanus N20O pasHa 6,0 Moib/11. BeauciiTe HaganbHyl0 CKOPOCTh PEaKLUH M €€ CKOPOCTh, Koraa pasnoxutcs 50%
N20.

4. Ipu Kakoil KOHIIEHTpAIlK HOHOB Zn2+ (B MOJIB/M) MOTEHIMAT HIUHKOBOTO d1ekTpoaa Ooynet Ha 0.015 B mMeHbIe ero craH-
JApTHOTO 3JeKTpoaHoro norenimana? EQ0 Zn2+/Zn =-0,76B,

5. [lns caenyromux ypaBHEHHH ogo0paTh K03 GUIHUCHTHI:

1) METOOM 3JeKTpoHHoro Oamanca (1,2,3)

2) METOOM Moiypeakuuil (4,5)

VKakuTe OKHCIUTEIb U BOCCTAHOBUTEb.

MnO2 + KCIO3 + KOH K2MnO4 + KCl + H20

Na2SeO3 + Br2 + NaOH Na2SnO4 + NaBr + H20

SnCl12 + Bi(NO3)3 +KOH K2SnO3 + Bi +KNO3 + KCl + H20

H3AsO3 + KMnO4 + H2SO4 H3AsO4 +K2S04 + MnSO4 + H20

K2Cr207 + NO + H2S04 — Cr2(S04)3 + K2S04 + HNO3 + H20

6. OnrHakoBbIe M OYAyT MPOAYKTHI, BBIICIMBIINECS U3 PACTBOPOB Cynb(daTa Kaaus U KapOoHaTa Kalus IpH MPOIyCKaHUU Yepe3
9TH PacTBOPHI ANEKTPHUECKOro Toka. CocTaBbTe ypaBHEHHs POLIECCOB.

Bapuant Ne9

1. Yka3zaTp Tin cBsi3u B Moiekyinax SiH4, BF3, N20, AlF3. Kakue 3/1eKTpOHbI IPUHAMAIOT yIacTHe B 00pa30BaHUH CBSI3CH, HMeeT
T MecTo THOpuAn3aIms (Kakas) U - cBsA3b? [lokaknTe HampaBIIeHHE ITePEKPBIBAHIS ICKTPOHHBEIX 00makoB. KakoBa dhopma
MoJteKyn?

2. Peakiys ropeHusi METHIIOBOTO CITUPTA BhIpakaeTcs TepMoxuMuueckuM ypasHenneM CH3OH(k) + 3/202(r) = CO2(r) + 2H20
(x); H=? Boruucnure TerioBoi 3¢ (GexT 3TOH peakiiu, €ClIi U3BECTHO, YTO MOJIIPHAs TeruioTa napoodpasoBanuss CH3OH(x)
paBHa +37,4 xJIx.

3. B romorenHotii razoBoii cucteme A + B «» C + D paBHOBecHe YCTaHOBUIIOCH MPH KOHIEHTpauax (Moiw/n): [B] = 0,05 u [C] =
0,02. Koncranra paBHoBecusi cucteMbl paBHa (0,04. Beuncnure UCXO/IHBIE KOHIIGHTPAIIMY BellecTB A u B.

4. MapraHIeBbIif SJIEKTPOJI B paCTBOPE €TI0 COJTM UMeeT moTeHuan —1.23 B. Beraucimre koHIEHTpanuo noHoB Mn2+ (Mons/i). EQ
Mn2+/Mn = -1,18 B.

5. JInst cnenyromux ypaBHeHH 1ogo0paTh KOdQpPUIUEHTHI:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM ToTypeakiuii (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBUTETIb.

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

AsH3 + HNO3 — H3AsO4 + NO2 + H20

K2Cr207 + H3PO3 + H2S0O4 — Cr2(S04)3 + H3PO4 + K2S04 + H20

K2S + KMnO4 + H2S04 — S + K2S04 + MnS0O4 + H20

NaCrO3 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

6. CocraBbTe CXeMy JIEKTPOIH3a;

a) B pacmase u pactBope KBr, B) B pactBope NiSO4 ¢ HUKEIEBBIM aHOIOM.

Bapuant Nel0

1. Ykazatp Trn cBs3u B Mosekynax CCl4, CO2, NO, CS2. Kakue 371eKTpOHBI IPUHIMAIOT yIacTHe B 00Pa30BaHUH CBSI3eH, IMEET JIH
MecTo rudpuau3anus (kakas) U - cBsi3b? [lokakuTe HampaBlieHHE epEeKPHIBAaHUSA AIIEKTPOHHBIX 00naKkoB. KakoBa hopma monexyn?
2. Boruncnute, CKOJIBKO TEIUIOTHI BBIIEIUTCS IpU cropanuu 165 1 (H.y.) anerwiena C2H2, ecnu npogyKTaMu CropaHus sIBJISI-FOTCS
JIFOK "CHJ] yIIIepoa M mapsl BOABI?

3. B romorenHotii cucteme A + 2B <> C paBHOBECHbBIE KOHIIEHTPAI[H Pearupyromux ra3os (Mons/n): [A] = 0,06; [B] = 0,12; [C] =
0,216. BpluncanuTe KOHCTaHTY PaBHOBECHS CHCTEMBI M UCXO/JHbIE KOHIIEHTpaLuK BemecTs A u B.

4. Harmummte ypaBHEHHUS IEKTPOJHBIX peakiuid 1 BeraucinTe DJ]C ransBaHndecKux map: a) Zn/Zn2+|| Pb2+/ Pb, ecmu CM Zn2+ =
0.1, CM Pb2+=0.01,

6) Ni/Ni2+|| Pd2+/Pd, eciu CM Ni+ = 4[110-2, CM Pb2+ = 5110-3.

EO0 Zn/Zn2+=-0.76 B

EO0O Ni2+/Ni=-0.25B

EO Pd2+/Pd =+0.99 B

EO Pb2+/Pb=-0.127 B

5. [lns caenyromux ypaBHEHHH ogo0paTh KO3 GHIUCHTHI:

1) METOJIOM 3JIeKTpoHHOTro Oananca (1,2,3)

2) METOAOM Monypeakuuil (4,5)

VKakuTe OKHCIUTEIb U BOCCTAHOBUTED.

KMnO4 + Na2S03 + KOH — K2MnO4 + Na2S04 + H20

K2Cr207 + HC1 — CI12+CrC13 + KCI + H20

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

FeSO4 + KCIO3 + H2S04 — Fe2(S04)3 + KCI + H20

6. CocTaBbTe CXeMy DJIEKTPOJIH3a:




a) B paciuiaBe NaBr 6) B pactBope CuSO4 ¢ pacTBOPHMBIM aHOJIOM.

Bapuant Nel 1

1. Yka3zaTp Tun cBsi3u B Moiekyinax BeF2, CO2, NO2, NF3. Kakue 351eKTpOHbI IPHHUMAIOT y9acTHE B 00pa30BaHUM CBSI3CH, HMEET
T MecTO rudpuau3anys (kakas) U - cBsi3b? [lokaxkuTe HampaBlieHHE TIEPEKPBIBAHUS AJIEKTPOHHBIX 00yakoB. KakoBa gopma
MoJIeKyn?

2. TernoBoii 3h(heKT peakiuy CropaHus )KUAKOro OeH301a ¢ 00pa30BaHUEM MapOB BOJBI M IUOKCUIA YriiepoJa paBeH -3135,58
k/[x. CocTaBbTe TEPMOXHUMHUIECKOE YPABHEHHE ITOM PEaKIIMU M BEI UUCIIUTE TEIIOTY oOpasoBanust COH6(xk).

3. B romorennotii cucreme CO+C12+COCI2 paBHOBECHBIE KOHIIEHTPAIMU pearupyromux semects (Monb/n): [CO] = 0,2; [C12] =
0,3; [COCI2] = 1,2. BpluucnuTe KOHCTAaHTY paBHOBECHUS CUCTEMBI U McXoHble KoHIeHTparuu C12 u CO.

4. Berauciure D/]C KOHIIGHTPaMOHHOTO 3JIEMEHTA, COCTOSIIIETO U3 IIMHKOBBIX 3JIEKTPO/IOB, OIYIICHHBIX B PACTBOPHI CYJIb-(harta
[UHKA ¢ KoHIeHTpanusamu 2 110-2 mone/n u 3,250110-3 moms/1.

5. Jlns caemyromux ypaBHEHUH Togo0paTh K03 GHIUCHTHI:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM ToTypeakiuit (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBUTETIb.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2SO4 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20

KMnO4 + KNO2 + H2SO4 — MnSO4 + KNO3 + K2S04 + H20

H3AsO3 + KMnO4 + H2S04 H3As04 +K2S504 + MnSO4 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

6. CocraBbTe CXeMy DJIEKTPOIH3a;

a) B pacmuiaBe BaCl2 6) B pactBope BaCl2 ¢ yroiasHBIME 3JIEKTPOAaMH.

BapuanT Nel2

1. Ykazatp Trn cBsa3u B Mostekynnax AlCI3, BeCl2, NO, CO2. Kaxue 3:1eKTpOHBI IPHHAMAIOT y9acTHe B 00pa30BaHUHU CBS3EH, NIMEET
1 MecTo rudpuan3amms (kakast) ¥ - cBsA3b? [lokaxkuTe HampaBlIeHHE MEPEKPHIBAHIS ICKTPOHHBIX 00makoB. Kakosa opma
MoJIeKyI?

2. BpraucnuTe KOJIUYECTBO TEILUIOThI, KOTOPOE BBIICIUTCS PU BOCcCTaHOBIEeHHH Fe2(03 MeTalTMIecKuM aTFOMHHUEM, €CITH OBLIO
noaydeHo 335,1 r xenesa.

3. Peaknus uzet no ypasaenuto H2 + 12 = 2HI. KoncranTa ckopocTs 3T0# peakuuu npu HEKOTOpoii Temiiepatype pasHa 0,16.
Hcxonubie KOHIIEHTPALUY pearupyonux Bemects (Mons/n): [H2] = 0,04; [12] = 0,05. Brrurciure Ha4aabHYIO CKOPOCTh PEAKIMU U
ee ckopocth ipu [H2] = 0,03 Moms/m1.

4. Ipu KaKoil KOHIIEHTPAI[K HOHOB Meau (+2) MOTEHIMAaI MEAHOTO AJIEKTPOAa PaBeH CTaHIAPTHOMY MOTEHIIHATY BOAOPOA-HOTO
anekrpoaa. EQO Cu2+/Cu=+0,34 B.

5. s caenyromux ypaBHEHHH ogo0paTh K03 GHIUCHTHI:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOOM Moiypeakuuil (4,5)

VYKakKUTe OKUCIUTEIb U BOCCTAHOBUTENb.

Zn + (NH4)2MoO4 + HCl MoCl2 + ZnCI2 + NH4C1 + H20

Sn +HNO3 Sn(NO3)2 + N20 + H20

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

K2Cr207 + KJ + H2SO4 — Cr2(S04)3 + K2S04 + J2 + H20

H2S203 + HCIO — H2S04 + HC1 +S + H20

6. CocTaBbTe CXeMy DJIEKTPOJIH3a:

a) B pacrutaBe NaBr 0) B pactBope NaBr ¢ yroJisHBIMU ¥ METHBIMU JIEKTPOJAMHU.

Bapuant Nel3

1. Ykazarp tun cBs3u B mojekynax BeO, CO, NO, NF3. Kakue 351eKTpoHbI IPUHUMAIOT y4acTHe B 00pa30BaHUM CBsI3eH, UMe-ET JTN
MecTo THOpuan3anys (Kakas) U - cBA3b? [lokaknTe HarpaBiIeHHEe TIEPEKPHIBAHMUS JIEKTPOHHBIX 001aKkoB. KakoBa popma monekyn?
2. T'a30006pa3nslif aTruoBsi ciupt C2HS5OH MosxHO momyaunts npu B3anMoerictsuu strineHa C2H2(r) u BoastHEIX mapos. Ha-
MUIIUTE TEPMOXUMUYECKOE YpaBHEHUE ITOH peakiny, MpeIBapUTENIbHO BEIYUCIUB €€ TeIIOBON 2P deKT.

3. Peaknus uzaet mo ypaBaenuto N2 + 3H2 = 2NH3. KoHiieHTpanuu yqacTBYIONIMX B Heil BenecTB (Moiis/i1):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. Berancnure KOHIICHTPAIIUIO BOAOPOIa M amMuaka, ipu [N2] = 0,5 monb/m.

4. Kakoii momkHa ObITh KOHIIEHTPALIUS COJIM IIMHKA B PACTBOPE, YTOOBI DJIEMEHT

(-) MgMg2+ || Zn2+ | Zn (+) mpu C Mg2+=1 mons/a masan 3/1C 1.60 B?

EO0 Zn/Zn2+=-0.76 B

EO Mg2+/Mg=-2.37B

5. JInst cnenyromux ypaBHeHH Toqo0paTh KOdQpPUIUEHTHI:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM ToTypeakiuit (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBUTETIb.

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

PbS + HNO3 — S + Pb(NO3)2 + NO + H20

P +HNO3 + H20 — H3PO4 + NO

KMnO4 + Na2S03 + KOH — K2MnO4 + Na2S04 + H20




H3AsO3 + KMnO4 + H2S04 H3As04 +K2S504 + MnSO4 + H20
6. CocraBbTe CXeMy DJIEKTPOIIH3a:

a) B paciuiaBe u B pactBope SrCl2 ¢ HepacTBOPUMBIMHE JIEKTPOAaMHU
6) B pactBope NiSO4 ¢ paCTBOPHMBIM aHOJIOM.

BapuanT Nel4
1. Ykazate Trn cBs3u B Montekynnax LiH, NH3, H20, HF. Kakue »5eKTpoHbI IPHHUMAIOT yJacTHe B 00pa30BaHUH CBSI3¢H, IMEET JTH
MecTo rubpuanzanus (kakas) u - cBa3b? [lokaxuTe HampaBIeHHE IePEKPHIBAHUS MIEKTPOHHBIX 001akoB. KakoBa popma monexyn?

2. Berancnure G0298 11 cnemyromux peakuii:

a)2NaF(k) + CI2(r) = 2NaClI(k) + F2(r), 6) PbO2(x) + 2Zn(x) = Pb(x) + 2ZnO(k)

MokHO 1 TOTy4uTh (GTOp MO peakuuu (a) U BocctaHoBUTh PbO2 koM mo peakuuu (0).

3. Peaknus uaet mo ypaBaenuto N2 + 02 = 2NO. KoHIleHTpalluy HCXOAHBIX BENIECTB 0 Havyana peakuuu obutd [N2] = 0,049
Mow/1, [02] = 0,01 Momb/i1. Berauciute KOHIEHTPAIIUIO 3THX BetecTB, koraa [NO] = 0,005 mMois/m.

4. Ilpu kakoi KOHIeHTpanuu HOHOB Fe2+ anekTpoaHslil moTeHnuan xenes3a paseH Hymro. EQ Fe2+/Fe = -0,44 B.
5. JInst clneayromux ypaBHEHHH To00paTh KO3 PHUIIUEHTBI:

1) METOIOM 3JIeKTpoHHOrO Oananca (1,2,3)

2) METOJIOM Ioypeaknui (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEIb.

Ca+ HNO3 Ca(NO3)2 + NH4NO3 + H20

HNO3 + Ca — NH4NO3 + Ca(NO3)2 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

K2S + KMnO4 + H2S04 — S + K2S04 + MnS0O4 + H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocTaBbTe CXEMY IEKTPOIM3A:

a) B paciuiase Ca(OH)2

6) B pactBope Ca(OH)2 u NiCl2 ¢ HepacTBOPHUMBIMHU 3JICKTPOIAMH

B) B pactBope Cd(NO3)2 ¢ pacTBOpUMBIM aHOIOM.

5.3. Kputepuu BbICTABJIEHHUS OLEHKH CTYJAEHTY

OreHka «5» (OTIIMYHO) CTABHUTCS €CIIH: TIOJIHO PACKPBITO COJEpIKaHKHEe MaTepraia OMiieTa: HCUSPIBIBAOLINE H apI'yMEHTHPOBAHHBIC
OTBETHI Ha BOIIPOCHI B OMIIETE; MAaTEPHAIT H3JI0KEH TPaMOTHO, B OTIPECTICHHOMN JIOTHYECKOH MOCIe0BaTeIFHOCTH, He TpeOyeT
JIOTIOTHUTENBHBIX TMOSICHEHUH, TOYHO UCIIOIB3YEeTCSl TEPMUHOJIOTHS;, IEMOHCTPUPYIOTCS TITyOOKHE 3HAHUS JUCIUTUINHBI (MOJIYIIS);
JIlaHbl 0OOCHOBaHHbIE OTBETHI HA JOMOJIHUTENBHBIE BOIIPOCHIL.

OreHka «4» (XOpOIIO) CTABUTCS, €CIIM: OTBETHI Ha IIOCTABIICHHBIC BOIIPOCH! B OHMJIETE U3JIaraloTCsl CHCTEMAaTH3HPOBAHO U
MOCJIEZI0BATEIHHO; JEMOHCTPUPYETCS YMEHUE aHATTU3UPOBATh MaTepHall, OJTHAKO HE BCE BBIBOJII HOCST apTyMEHTUPOBAHHBINA U
JIOKa3aTeNbHBIA XapaKkTep, B U3JI0KEHUH JOMYIIECHBI HeOOIbIIIe TPoOeibl (HETOUHOCTH), HE MCKa3UBILUE COJIEPIKAHNE OTBETA;
MaTepHaj U3JaraeTcsi yBepeHHO, B OCHOBHOM IIPABUJIBLHO JIaHBI BCE ONpPENENEeHUs U IOHATHS; IPU OTBETE Ha JONOJIHUTEIbHbIE
BOIIPOCHI MOJIHBIE OTBETHI IaHBI TOJIBKO TPU MOMOIIM HABOASIIUX BOIIPOCOB.

Onenka «3» (YIOBIETBOPUTEIFHO) CTAaBUTCS, €CITH: HETIOJIHO WIJIM HETIOCIIEIOBATENBHO PACKPBITO COJep KaHUe MaTepraia, HO
MoKa3aHo odlee MOHMMAaHKE BOIIPOCa U MPOJEMOHCTPUPOBAHBI YMEHUS, IOCTATOUHBIE 171 JaJIbHEHIIIero yCBOSHHUS MaTepuaa;
MMEJINCH 3aTPYAHCHNUS HIIH JIOIYIICHBI OIIHOKH B ONPEACIICHUHN IIOHATHI, HCIIOJIb30BaHUN TEPMHUHOJIOTHH, UCIIPABICHHBIC TIOCIIE
3aMeYaHuH MPeroIaBaTelis; MPH HEMOJIHOM 3HaHUH TEOPETHIECKOTO MaTepraia BhIsIBIEHa HEIOCTaTOYHAs C(POPMUPOBAHHOCTh
KOMIIETEHIIMH, YMEHUI U HAaBBIKOB, CTYACHT HE MOXKET IPUMEHUTh TEOPUIO B HOBOI CUTYyaIuH.

OreHka «2» (HEYIOBJICTBOPUTEIBHO) CTABUTCS, €CIIU: HE PACKPBITO OCHOBHOE COJIepKaHHe yueOHOro Matepuana; 00HapyKeHO
HE3HAHHE WM HETTOHUMaHue OOJbIIeH M HauOoJiee BAXKHOM 4acTH yaeOHOTO MaTepHaa; JOMYIIeHbI OIIHOKU B OTPEICIICHUT
MOHATUHN, IPU UCTIOIB30BaHMUHN TEPMHUHOJIOTHH, KOTOPbIE HE HUCIIPABJICHbI I10CJIE HECKOJIBKUX 3aMEUaHH MpernoaBaTesis; HapylleHa
JIOTHKA B U3JI0KEHUHU MaTepualia, HeT He0OXOIUMBIX 0000IIEH!H 1 BBIBOJIOB; HEAOCTATOYHO C(HOPMUPOBAHBI HABBIKH MUCHMEHHON
peun; paboTa sBIIsIETCS IIarnaToM JApYrux pador 6osee uem Ha 90%.

5.4. ®opma npoMe:KYTOUHOM aTTeCTALNU

[TpomexxyTouHas aTTECTALMS 110 PE3yIbTaTaM CeMeCTpa MO JUCLHILIMHE TPOXOIUT B popMe SK3aMeHa.

KoHTpois 32 yCBOCHHEM TEOPETHYECKNX 3HAHMI 1 MPAKTHUECKUX HABBIKOB (TEKYIIHI KOHTPOJIB) OCYIIECTBIIACTCS
IpenojaBaTeIssMU IpU IPOBEPKE yMEHUS aHAIU3UPOBATh HAYYHbIE TEOPUH, APITYMEHTUPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHMS; B
XO0JI€ PEIICHHS IPAKTHYECKHUX 3a/laHUH, CUTYalMOHHBIX 3a71a4, IIPY 3aIlUTe IOKJIaJ0B Ha NPAaKTHYECKUX 3aHATHAX, 1e0aTOB,
HPOBEPKE CAMOCTOSATENFHON pabOThI CTYICHTA.

DOoHJT OIIEHOYHBIX CPEACTB Pa3pabOTaH U YTBEPAKICH IPOTOKOJIOM 3acefaHus Ka(eapsl.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHHME JUCIUITIJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepaTypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTEIIN 3arnaBue W3natenscTBo, ron
JI1.1 | Mapmankun, M.O. Xumus : yaeoHoe mocooue / M.®. Mapmankus, 1.C. I'puropsi, | CtaBpomons : CKOY, 2015. -
J.H. KoBanes [OnexTponHslit pecypc]: Pexxum gocryma 228 c., 2015
URL.: http://biblioclub.ru/index.php?page=book&id=457440




ABTOpBI, COCTABUTETH

3arnaBue

W3narenbCcTBO, TOI

J1.2

Bocrpuxosa, H.M.

Xumus : yaebHoe mocooue / H.M. Boctpukosa, I'.A. Koponesa
[DnexTponnsIit pecypc]: Pexum goctyna
URL: http://biblioclub.ru/index.php?page=book&id=497755

Kpacnosipck : COY, 2016. -
136 ¢., 2016

6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA

ABTOpBI, COCTaBUTCIIN

3arnaBue

I/I3I[aTeJ'IBCTBO, ron

J12.1

Jlyneiixo, T.I.

Beenenue B 06myto xumuro : yaeonuk / T.I'. Jlyneiiko : Pexum
nocryma URL: http://biblioclub.ru/index.php?
page=book&id=241121

HsnparensctBo FOxHOTO
(denepanbHOTO YHUBEPCUTETA,
2010.-232¢., 2010

6.1.3. MeTtonuyeckue pa3padoTku

ABTOpBI, COCTaBUTEIH

3arnaBue

WznaTenbcTBO, roj

JI3.1

JIumatos A.E.

MeTtoandeckue yKkazaHHs [0 CaMOCTOSITeNIbHOM padoTte
CTYIIEHTOB U NOJTOTOBKE K CEMUHAPCKUM 3aHATHIM
[OnextponHsIif pecypc]: Pexxum poctyna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf

CoBp. TeX. yHUBEp-T. pSI3aHb,
2021

JI3.2

Kysmunkosa A.l.

XuMusl; METOAMYECKHE YKa3aHUsI ISl BBITOTHEHHUS
nabopaTopHBIX paboT [DnekTpoHHBIH pecype]: Pexum goctymna:
http://109.195.167.114/pub/mr/_himia LR.pdf

CoBp. TeXH. YHUBEP-T. —
Ps3ans, 2018. —64 c. , 2018

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHHKAIMOHHOI ceTH ""UHTepHeT"

Ol

OneKkTpoHHO-0NOMMoTeYHas cucTeMa 'Y HUBEpCHTETCKas OMOIHOTeKa OHTaiH"

6.3.1 IlepeyeHb MpOrpaMMHOro odecrevdeHust

6.3.1.1

JInuensuonnoe I10

6.3.1.2

1. MS Office 2007. H/nuu. 412127472 22.05.2010r.

6.3.1.3

2. Windows XP, Autodesk AutoCAD

6.3.14

6.3.1.5

CBoboHO pactipoctpansemoe I10

6.3.1.6

1. OducHoe npunoxernue Libre Office;

6.3.1.7

ApxuBatop 7-zip;

6.3.1.8

Bpayszep nzobpaxxenuii Fast Stone Image Viewer;

6.3.1.9

6.3.1.1
0

2

3.

4. PDFpunep Foxit Reader;

5 Menua npourpsBatens VLCmediaplayer;

6.3.1.1
1

6. Bpayzep Google Chrom, FireFox;

6.3.1.1
2

7. IIporpamma asst pabotel ¢ rpadukoit XnView;

6.3.1.1
3

8. 3ByKoBOil peaakrop Audacity;

6.3.1.1
4

9. Mathcad Express

6.3.1.1
5

6.3.2 IlepeuyeHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

CrnpaBouHO — npaBoBas cucrema «l apanT»

6.3.2.2

1. www.http://biblioclub.ru/ - DnekTpoHHO-O0MOIMOTEUHAs cucTeMa Y HUBEpCUTETCKash OMOIHOTeKa OHIaiH",

6.3.2.3

2. www.elibrary.ru — HayJdHas 3JIeKTpOHHAs OUOIHOTEKA,

6324

3. www.openedu.ru - «HaunonanbHas mmaTgopma OTKPBITOro 00pa3oBaHUs»;

6.3.2.5

4. https://uisrussia.msu.ru - YHuBepcuTeTcKas HH(YOpMaIHoHHas cucteMa «Poccusy.

6.3.2.6

[podeccuonanbubie 6a3pl TaHHBIX:

6.3.2.7

http://www.tehlit.ru/ TexJIut 6ubnmroreka

6.3.2.8

http://economy.gov.ru/minec/about/systems/infosystems/ ba3a nanabix Munskonompassutus PO «MHpopMaimoHHbIe
cucteMbl Munucrepcrsa B cety HTEpHET»

6.3.2.9

raai.org — Poccuiickast Acconuanys HCKyCCTBEHHOTO HHTEIJICKTa

6.3.2.1

http://www.raasn.ru/index.php Poccuiickas akaneMust apXUTeKTypbl B CTpouTenbHbIX Hayk (PAACH)




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJIMHBI (MO YJLSA)

7.1 (390048, r. Ps3ans, yn. HoBocenos, x. 35 "A", ayn.119,Mexna-Aynuropus, 000pyrnoBaHHAs MyIbTHMEANIHHBIM
obopynoBanueM: kommnetotep Pentium-IV ¢ DVD-RW, IIpoektop

7.2(390048, r. Ps3ans, yn. HoBocenos, a. 35 "A", ayn.103, JlabopaTopust xummdeckoi Texaonoruu, ObopynoBaHue:
(OTORIEKTPOKOIOPUMETP; criekKTpoMeTp MYM-2, nossipumerp, peppakromerp, pHmeTpbl, XxpomaTorpad), CeKTpOMETPHI
K®K-2 u KOK-3, YO cniekrpometp PI14, 3meKTpoHHBINH MEKpOCKOT, oOpynoBanue it TCX, sBanopatop poTOPHEI,
Ha0Op XMM. MOCY/BI, IITATUBHI U TIP.

7.3 1390048, r. Ps3ans, yn. HoBocenos, x. 35 "A", ayn. 204, Jlabopatopus BUpTyasHBIX padoT, BupryansHsre mab.paboTsr:1.
OKHUCIUTENBHO — BOCCTAHOBUTENBHBIE peakuuu 2. Dnexrponus 3. ['maponus conelt 4. 'albBaHMUECKUM JIEMEHT 5.
Xumuueckoe paBHoBecue 6. [Tonydenue u cBocTBa KapOOHOBBIX KHCIOT 7. KHHETHKa XUMUYECKUX MPOLIECCOB §.
KommnekcHsle coenunenns 9. Perenne skcrneprMeHTalbHbIX 3aa4 110 Paclo3HaBaHHIO HEOPraHMYECKUX BELECTB

7.41390048, r. Pszansb, yn. HoBocenos, a. 35 "A", ayn.109, [TomemieHue 115 caMOCTOSATENBHON pabOThI 00yYarOIIIXCS.
Ob6opynoBanue: padodee mecto: Pentium IV-2I'6 — 2 mt. IIpunTeps- MOY HP 125 — 2mt; Kowmmiekt nepudepuitHoro
MYJTBTUMEUIHOTO 000pynoBanus. [logmouenne kK ckopocTHoMy MHTEpHETY.

8. METOAUYECKHUE MATEPHUAJIBI U1 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUIIJIMHBI (MO YJISA)

I'moccapuit

ATOoMHas Macca abCOJIIOTHAsI — Macca OJHOTO aTOMa XUMHYECKOTr0 3JIeMEeHTa (BbIPaXKEHHAs B KI' WU T), OIpesieNsieMas METOA0M
MacCCIIeKTPOMETpHH. 3HAUeHHs aOCOFOTHBIX aTOMHBIX MacC Ype3BbIYaifHO MaJbl M HEYIOOHKI JJIsl HEIIOCPEICTBEHHOTO
ucnonb3oBanus (0T 1-10-27 mo 1-10-25 kT), HTO3TOMY BMECTO HUX HCIIONIB3YIOTCS OTHOCUTEIIFHBIE aTOMHBIC MacChl. AGCOITIOTHYIO
MacCy aToMa MOKHO BBIYHCIIUTB IIEPEMHOKEHHEM OTHOCUTEIIBHOM aTOMHOM Macchl M aTOMHOM €IMHHUIIBI MAacChl, KOTOPask paBHa
1,66:-10-24 xr.

ATOMHas Macca OTHOCHTENBHAs — YHCIIO, IIOKA3hIBAOIIEE BO CKOJIBKO pa3 Macca OJHOTO aToMa JaHHOTO 3JIeMeHTa Oombime 1/12
4acTH Macchl aToMa u3oromna yriaepoga—12 (12C). OTHocUTeNbHbIE aTOMHBIE MAacChl 3JIEMEHTOB yKa3aHbl B [leproandeckoit
cHCTeMe, IPU STOM sl OONBIINHCTBA JIEMEHTOB yKa3aHbI cpeAHeapH(pMeTHIecKe 3HaYeHUs] OTHOCUTEIBHBIX aTOMHBIX Macc AT
MPUPOTHOM CMECH H30TOIOB 3THX JJIEMECHTOB; SMHUIIA H3MEPEHHS — aTOMHAsI €IMHUIIA MacChl — OOBIYHO HE YKa3bIBACTCS WIH
YKa3bIBaeTCs B CKOOKax (a.e.M.).

AToMHBIN HOMEp — HOPSAAKOBBIN HOMep 3nemMeHTa B [lepuoanueckoil cucreme. EMy paBHBI: IOJIOKUTENBHBIN 3apsa] siapa aToma,
YHCJIO TIPOTOHOB B SI/IPE aTOMA U YHCIIO 3JIEKTPOHOB B 3JIEKTPOHHOI 000JIOUKE aToMa.

BamentHocts (ot nat. Valentia cuia) — cmocoOHOCT aTOMa IIPHCOSAWHATE WM 3aMEIIaTh ONpeAeIeHHOe YHCIIO APYTUX aTOMOB HIIH
aTOMHBIX TPYII ¢ 00pa30BaHUEM XUMHUECKOH CBsI3H. CyIIecTBYeT HECKONBKO BUIOB BaJICHTHOCTH, HAIIPUMEP, CTEXHOMETPHIECKast
— UHUCIIO0 DKBUBAJICHTOB, KOTOPOE MOXKET K ceOe NMPUCOESANHUTD JaHHBIN aTOM, 2JEKTPOHHASI — YHUCIIO XUMHYECKUX CBSI3eH,
00pa3yeMbIX JTaHHBIM aTOMOM. 3HaYCHHUS ITHX JABYX BAICHTHOCTEH MOTYT HE COBIIaAaTh: B Iepokcuie Bogopona H-O-O-H
CTEXHOMETPHIECKasi BAJICHTHOCTH KHCIIOPOJa paBHA €AWHHIE, a IEKTPOHHAs — AByM. CyIIecTByeT Takxke KOOpANHAIMOHHAS
(cTpyKkTypHas) BaleHTHOCTb, KOTOpast ONpeAenseTcs YUCIOM COCEeAHUX aToMOB. KommuecTBeHHOI Mepoii BaJIeHTHOCTH aToMa
J7IeMeHTa O MOXKET CIY)KHTb YHCIO aTOMOB BOAOPO/A (BaJEHTHOCTH IO BOAOPOY) MM KUCIOPO/a (BaIEHTHOCTh 110 KUCIOPOY),
KOTOpbIe D TpucoeanHseT, 00pasys ruapua DHX mimm okcrg OnOm. EcTh 21eMeHThI, KOTpPble UMEIOT MOCTOSIHHYIO BaJICHTHOCTb:
onnoBanentHsl H, Li, Na, K, Rb, Cs; neyxBanentusl Be, Mg, Ca, Sr, Ba; TpexBanentasl B, Al. B pa3nu4HbIx cCOeIMHEHUAX aTOMBI
OJHOTO U TOTO K€ 3JIEMEHTa MOT'YT IPOSABIATH PA3IHMYHbIC BAICHTHOCTH (IIEpeMEHHAsI BAIEHTHOCTD): TaK, Cepa JAByXBaJEeHTHA B
H2S u CusS, uetsipexBanentHa B SO2 u SF4, mectuBanenTHa B SO3 u SF6. B pamkax 351eKTpOHHOM TEOpUU XUMHUUECKON CBSI3U
BAJICHTHOCTB aTOMa OTIPEJEIIIETCS YNCIIOM €TI0 HECIIAPEHHBIX IEKTPOHOB B OCHOBHOM IJIH BO30Y)KZICHHOM COCTOSIHHH,
YJacTBYIOMIUX B 00pa30BaHUH OOIIUX 3IEKTPOHHBIX ap € NEKTPOHAMHU APYIUX aTOMOB.

BemiecTBo(a) — ¢pu3nueckast cyocTaHIHS CO CreUPUISCKIM XUMHYECKHM cocTaBoM. KaxoMy BelecTBy npHcyI] Habop CBOHCTB
— 00BEKTHBHBIX XapaKTEPUCTHK (TUIOTHOCTB, TEMIIEpaTypa IUIaBICHHS, TEMITepaTypa KUIIEHHsI, TePMOANHAMHUIECKIE
XapaKTEePUCTHUKH, ITApaMeTPhl KPUCTATIIMIECKOH CTPYKTYPHI), KOTOPHIE OMPEACISIOT HHINBHIYaTbHOCTh KOHKPETHOTO BEIECTBA U
TEM CaMbIM MO3BOJIAIOT OTIIMYUT €0 OT BCEX APYrHX BelllecTB. BerecTa OpIBAIOT MPOCTHIE (COCTOAT U3 aTOMOB OJHOTO
XHMHYECKOTO AJIEMEHTa M HE MOTYT OBITH PA3JIOKeHBI Ha APYTHE BEIIECTBA B YCIOBHUIX XUMHUCCKUX PEAKIHN), CIOKHBIC
(XUMHYeCKHe COeTUHEHHS, COCTOSIINE U3 aTOMOB HECKOJIBKHX YIEMEHTOB), HEOPTaHWIECKHE (HE NMEIOT XapaKTEePHOTO JUIs
OpPraHMYECKUX BELIECTB YTIEPOAHOIO CKENeTa, He CoJepKaT yriaepoaa, KpoMe KapOuIoB, IUAHUIOB, KApOOHATOB, OKCUIOB
yriepoa ¥ HEKOTOPBIX APYTUX COETUHEHHH, KOTOPBIE TPAJAUILIMOHHO OTHOCAT K HEOPraHMUYECKUM ), OpraHHuUYecKue (K1acc
COCIMHEHUH, B COCTaB KOTOPHIX BXOAWT YIIIepO, 3a HCKIIIOYEHIEM KapOHIOB, YTOIBHON KHCIOTHI, KapOOHATOB, OKCHIOB yrieposa
Y IIMaHUJIOB), IPUPOIHBIE BellecTBa (cM. MuHepabl).

Bonopoanas cBsi3b — opMa acconnanuy MeKAy JIEKTPOOTPHLIATENBHBIM aTOMOM U aTOMOM Bojopoaa H, cBA3aHHBIM KOBaJIEHTHO C
JPYTHAM SJIEKTPOOTPHUIIATEIIFHEIM aTOMOM. B kKauecTBe 3JIeKTpOOTpHUIIaTeIbHEIX aTOMOB MOTyYT BhIcTynath N, O min F. Hacto
BOJIOPOJTHYIO CBSI3b PACCMATPUBAIOT KAaK ICKTPOCTATHIECKOE B3aMMOIEHCTBHIE, YCHIIEHHOE HEOONBIINM pa3MepoM BOJOPOIa,
KOTopoe obecrednBaeT OJIM30CTh B3aUMOCHCTBYIOIINX AUTIONE. DHeprust BOJOPOLHOM CBSA3U 3HAYUTEIBHO MEHBIIIE SHEPTUU
0OBIYHOW KOBaJIEHTHOH cBs13U (He npesbimaeT 40 k/[/MOIb), 0HAKO 3TOI SHEPTUH AOCTATOUHO, YTOOBI BEI3BATH ACCOLUALIMIO
MOJIEKYI, T.€. IX 00BECIMHEHNE B JUMEPHI WM ONMMMepEl. BomoponHas CBs3b CITy)KUT NPUYNHON aHOMAJIBHO BEICOKHX TEMITEpaTyp
TUIABJICHHS M KUTIEHUS TAKUX BEIECTB, Kak (TOPOBOJOPOI, BOJIA, AaMMHUAK.

JIBoiiHas CBA3b — KOBAJIIEHTHAs XUMHYECKas! CBA3b, 00YCIOBIEHHAs ABYMsI OOIUMHU 3IEKTPOHHBIMH apaMu.

3aps/(bI) — CBOWCTBO HEKOTOPBIX AJIEMEHTAPHBIX YaCTHI] ¥ HOHOB. HaWMEHBIINM 3apsIioM SIBIISCTCS 3apsiz 3JCKTPOHA, PABHBII
1,6:10-22 Ki1, eMy IpECBOEH 3HaK «MHHYC». TaKkoif xe 3apsa, HO MPOTUBOIOJIOKHEIHA 10 3HAKY ((«IIITIOCY), UMEET MIPOTOH. 3apsiIbl
MOHOB paBHBI WJIM KpaTHBI HauMeHbIInM 3apsaam: H+, Ca2+, Cl-, SO42—u 1.1.




HonHas cBsI3b — MPOYHAS XUMUYECKasl CBS3b, 00pa3yromasacs MexXIy aTOMaMH ¢ OOJbIION pa3HOCThIO (>1,7 mo mrkane [TomuHra)
3JIEKTPOOTPULIATEIBHOCTEH, IPU KOTOPOi 00111ast 3JIEKTPOHHAs! Napa MOJIHOCTBIO NEPEXOAUT K aTOMY € OObLIeiH
3JIEKTPOOTPULIATENILHOCTHIO, HanpuMep, coeanHenne CsF, B KoTopoM «cTerneHb HOHHOCTHY» cocTaBisieT 97 %. XapakTepHbIM
CBOWMCTBOM TIOAOOHBIX COSIMHEHUH SIBIISIETCS XOPOIAsi pACTBOPUMOCTD U DJIEKTPOIUTUIECKAS TUCCOIUALINS B TOJISIPHBIX
PacTBOPUTEISIX.

KucnoTtHoe 4nciio — BeIMUKHa, XapaKTEPU3YIOLLas COAECPIKAHUE KUCIOT B HEKOTOPBIX TEXHUYECKUX U IPUPOAHBIX MPOLYKTAX;
paBHo gnciry muwumurpammoB KOH, pacxomyeMbix Ha HelTpanu3anuio 1 r npoaykra. KucioTHoe 4nciio uMeeT 3HaYeHHne 0OBITHO
MIPU aHAJN3€e KUPOB.

KoBasieHTHas CBs3b — XMMHUYECKas CBsI3b, 00pa3oBaHHAs 0000IIeCTBICHHEM (TIEPEKPBIBAHUEM) MAPBl BAJICHTHBIX AIEKTPOHHBIX
obrakoB. ObecneunBaromue CBA3b ANEKTPOHHEBIC 00J1aKka (3JEKTPOHBI) HA3BIBAIOTCS OOIIIEH AIeKTPOHHOM mapoii. XapakTepHbIe
CBOWCTBa KOBAJICHTHOH CBSI3M — HANPABIEHHOCTh, HACKIIIIAEMOCTb, MOJIIPHOCTD, TMOJIIPU3YEMOCTh — OMPEAEIISIOT XUMUIECKHE 1
(uznueckue cBoicTBa coeguHeHn. Eciu aToMbl, 00pa3yroline KOBaJIeHTHYIO CBS3b, OJJMHAKOBBI, TO HCTUHHBIE 3aps/Ibl aTOMOB B
MOJIEKYJIEe TaK)Ke OIMHAKOBBI, IOCKOJIBKY aTOMBI, 00pa3yrolIHe CBS3b, B PABHON CTCIICHH BJIAJICIOT OOIIEH 3JICKTPOHHOM Mapow.
Taxast cBsI3b Ha3bIBAETCS HETIOISIPHON KOBAaJICHTHOH CBsI3bI0. TaKkylo CBsI3b HMEIOT IPOCTHIE BeliecTBa, Hanpumep: 02, N2, C12.
Ecnu aToMbI pa3nuyHbL, TO CTENEHb BIaJCHUS OO Mapoil AIeKTPOHOB OMpeaesieTcs Pa3InurueM B DIIEKTPOOTPUIIATENbHOCTSIX
aTOMOB. ATOM C OOJIBILICH ANEKTPOOTPULIATEIBHOCTBIO CHIIBHEE IPUTATHUBACT K ceOe mapy 3JCKTPOHOB CBSI3H, M €r0 HCTUHHBIN
3apsiI CTAHOBUTCS OTPUIATEIIEHBIM. ATOM C MEHBIIIEH JIEKTPOOTPHIIATEIILHOCTHIO IPHOOPETAET, COOTBETCTBEHHO, TAKOH JKe 10
BEJIMYMHE TIOJIOKUTENbHBIN 3apsa. Takas CBsI3b Ha3bIBA€TCs KOBAJICHTHOM MOJIAPHOU CBA3BIO.

MexbsiiepHOe pacCTOSIHUE — PACCTOSHUE MEXKILY SIApaMU aTOMOB B MOJIEKYJI€ WIIM KPUCTAIUIMYECKOH PEeILETKH.

Moutekyna — HaMEHbIIask YaCTUIIA TJAHHOTO BEIIECTBA, 00IaJaroMIasl €ro OCHOBHBIMH XHMUYECKIMHU CBOWCTBAaMH, CIIOCOOHAS K
CaMOCTOSITETTHHOMY CYIIIECTBOBAHUIO M COCTOSIIIAS U3 OJMHAKOBBIX MIIH PAa3JIMYHBIX aTOMOB, COSAMHEHHBIX B OJIHO IIEJI0€
XUMHYECKHMU CBS3IMH. MOJNEKyIbl HOAPA3ACISIOTCS MO YHCITY aTOMOB (JIByXaTOMHBIE, TPEXaTOMHBIE U T.J.), IO TEOMETPUIECKOMY
CTPOEHUIO (JJMHEHHbIE, YIIIOBbIE MUPaMUAAIbHbIE, TETPAdIpUYECKHE U T.J.), 10 HATMYUIO WIIM OTCYTCTBHIO AUIIOJBHOIO MOMEHTA
(TIoNsIpHBIE U HETIOJIIPHBIE, TI0 MATHUTHBIM CBOMCTBaM (JJaMarHUTHBIC U TTApaMarHUTHBIE), TI0 PEaKIIHOHHON CITOCOOHOCTH
(axTHBHBIC U HEAKTHBHEIC) U T.II.

Monb — enuHMLIAa KOTHMYECTBA BemecTBa. OJIMH MOJIb — TAKOE KOJIMYECTBO BEIIECTBA, B KOTOPOM coaepkutcs 6,02-1023
CTPYKTYPHBIX €JUHHUI] 3TOI'0 BEILECTBA (ATOMOB, MOJIEKYJI, HOHOB U T.I1.).

MonsipHbIil 00beM Vm — 00bEM OJJHOTO MOJISI BEIIECTBA, BETUUNHA, TIOTYJaIOIIascs OT JeISHHS MOJISIPHONM MacChl Ha TJIOTHOCTb.
XapakTepusyeT MII0THOCTb YIaKOBKH MoOJieKyll. COrJIacHO 3aKOHY ABOTaapo, OAWH MOJIb JIFOOOTO Ta3a MPY HOPMAJIBHBIX YCIOBHUSIX
HMMEET OJIMH U TOT K€ 00BEM; €r0 CUMBOJ VM, YynciaeHHoe 3Hayenue 22,413 i1/mMoib.

OO0mas XuMus — yaeOHast JUCIUILTIHA, KOTopasi B OOIIMX YepTax OMUCHIBACT (PYHIAMEHTAILHBIC OCHOBBI XUMUYCCKON HAYKH:
ATOMHOMOJIEKYIISIPHOE YICHUE, CTPOCHUE aTOMA, IEPHOINIECKUH 3aKOH U [leproInveckyto CUCTeMY XUMHYECKHX 3JIEMEHTOB,
XUMHYECKYIO CBSA3b U CTPOCHHE MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, OCHOBBI XMMUYECKOH TEPMOJUHAMUKU 1 XUMUYECKOI
KHHETHKH, XUMHUYECKOE PAaBHOBECUE, PACTBOPHI, JTEKTPOXUMHUUECKUE IPOLIECCHI.

Ilepuonneckast cucTeMa XUMHUYECKHX DJIEMEHTOB — KIIACCH(DUKAIUS XUMHIECKHUX 3JIEMEHTOB, YCTAHABIMBAOIIAS 3aBHCUMOCTD
Pa3NUYHBIX CBOMCTB AJIEMEHTOB OT 3apsi/ia aTOMHOTO siipa. CructeMa sSBiseTcs rpaduuecKuM BBIPAKEHUEM MTEPUOIMIECKOTO 3aKOHA,
ycranoBienHoro J[.1. MenneneessiM B 1869 1. E€ nepBoHava bHbIN BapuaHT ObLT pa3padoTan J[.J1. MeHaeneeBbsIM 1
YCTaHaBJIMBAJ 3aBHCHMOCTh CBOIMCTB 3JIEMEHTOB OT X aTOMHOM Macchl. [Tpe/iioskeHO HECKOJIBKO COTEH BApUAHTOB N300pasKeHHS
ITepronnveckoil CUCTEMBI, HO TIOBCEMECTHO HCIIONB3YETCsl TAOIMYHBIN BAPUAHT CUCTEMBI, COCTOSIIEH U3 TPYII (BEPTHKAIBHBIX
CTOJIOIIOB) U NEPUOIOB (TOPU3OHTANBHBIX PsiIoB). [leproandeckas cucTeMa crajna BaKHeHIIel BeX0oi B pa3BUTUH aTOMHO-
MOJIEKYJIIPHOTO yueHHUs. biarogaps eil cliouiochk COBPEMEHHOE IMOHATHE O XUMHUYECKOM 3JIEMEHTE, IPOCTHIX BELIECTBAX U
coenuHeHUX. MccnenoBaHusIMA aTOMOB OBIIIO YCTAHOBIICHO, YTO MOPSIAKOBEI HOMEp JIEMEHTa B IIEPHOANIECKOM cucTeMe
(aToMHBII HOMED) paBeH MOJOKUTEITHHOMY 3apsily SApa aToMa dTOTO 3JeMEHTa, HOMEp IepHoa ONpPeeNsIeT YUCIO0 MEKTPOHHBIX
000J104eK aTOMa, @ HOMEP T'PYIMIIbI — YUCIO BATEHTHBIX 3JIEKTPOHOB B aTOMaX, YTO OOBSCHSET CXOJCTBO XUMHUECKUX CBOHCTB
AJIEMEHTOB TPYIIIIHI.

IIpoToH — cTabuibHas SIEMEHTapHAas YaCTHUIIA, BXOAAIIAS B COCTaB BCEX aTOMHBIX SiIEp, Ao mpoTust, noH H+. 3apsa mpoToHa
MOJIOKHUTENBHBIN, 3JIeMEHTapHBI; abcomoTHast Macca 1,673-10-27 kxr, otHocuTenbHas Macca 1,007276 a.e.M.

PannoakTuBHOCTH — CaMONIPOU3BOJILHOE NPEBPAILIEHUE HEYCTOHUMBOIO U30TOIA OJHOTO XMMHYECKOI'0 3JIEMEHTA B U30TOII APYTOro
AJIEMEHTA, COTIPOBOXKIAIOIIEECS UCITYCKAHUEM DJIEMEHTAPHBIX YacThll. ParoaKTHBHOCTE MTOAPA3ACISIETCS Ha TISITh THITOB.

. Anba-pacnan — pacmaj aTOMHBIX siep, COIPOBOXIAIONIUNACS UCITycKaHueM anbga-dacturl (saep 4He).

. bera-pacnay — pacnaj aTOMHOTO 51/1pa, COIPOBOXKAAIOLIMIICS BBIIIETOM M3 S/[pa 3JIEKTPOHA WM TO3UTPOHA.

. l'amMMa-u3mydeHne — IEeKTPOMAarHUTHOE M3JTydeHHe, MPHHAUIeKallee Hanooaee BBICOKOYAaCTOTHON (KOPOTKOBOITHOBOH)
YaCTH CIIEKTPa IEKTPOMATHUTHBIX BOJH.

. ITpoToHHast paJMOaKTMBHOCTh — CAMOIIPOM3BOJIbHBII paciia] HEHTPOHHO Ne(MUIUTHBIX aTOMHBIX SIep,
COIPOBOXKAAIOIIUICS UCITyCKaHHEM POTOHOB.

. CrioHTaHHOE JeJIeHNe — paJlHOaKTHBHBIN pacIaj] TSDKEIBIX aTOMHBIX SIEp, IPOUCXOIAIINKN 0e3 BHEIIHETO BO3OYKACHHS.

Camonpoun3BoIbHAS PEAKLUI — XUMHIUECKask peaKkuus, IpoTeKaHHue KOTOPoil He TpeOyeT BHEIIHUX HEPTeTUIECKUX 3aTpaT U 3a CUeT
KOTOPOH MOXeT OBbITh IPOM3BEACHA 1T0JIe3Hast paboTa; peakiys SABISICTCS CAMOIPOM3BOJILHOMN, €CIIH €€ MPOTEKaHNUe BEJIeT K
YMEHBIIIEHHIO Heprun ['mboca.

CucremMa XUMHYECKasi — COBOKYITHOCTh B3aMMO/ICHCTBYIOIINX BEIECTB MM YaCTHII, PEaJIbHO MIIH MBICIICHHO BBIJCTICHHBIX U3
okpyxaromieit cpensl. [1o crenenn B3auMoAEHCTBHS C OKPYKaloIIel cpeioil XMMUUecKasi CHCTeMa MOXKeET ObITh OTKPBITOM
(0OMEHHMBAETCS C OKPYXKAOIIEH Cpelol IHEPTUEH U BEIIECTBOM), 3aKPBITOH (OOMEHUBACTCS C OKPYXKAOIIEH Cpe1or TOJIEKO
SHEprHei) M N30JIMPOBAaHHON (He 0OMEHUBAETCS C OKPY)KAIOIIEeH Cpeloi HU BEIIeCTBOM, HU 3Hepruei). Cucrema, cocTosmas u3
YJaCTHL, HAXOJSIIUXCA B OAHOH (pase, Ha3BIBAETCSI TOMOTEHHOM; CHCTEMa, COCTOAINAS U3 BEIECTB, HAXOAAIIUXCS B Pa3HBIX (ha3zax
UMeromas XoTs ObI 0OHY MOBEPXHOCTb pa3/elia, Ha3bIBaeTCs TeTePOTeHHOM.

CKOpOCTh XUMHYECKOH PEaKIMy — YHCIIO aKTOB B3aMMOJICHCTBHS, IPOUCXOIIHNX B €IMHAILY BpEMEHHU B SAWHHIE 00BeMa (IS
TOMOTEHHBIX PEaKIUi) MK Ha eIMHUIIC IOBEPXHOCTH pa3zena (a3 (JUIt TeTepOTreHHBIX PEeakIuii); U3MepsieTcsd N3MEHeHUEM
KOHI[EHTPAIIUU PearupyroyX BEIeCTB B €AMHUILY BpeMeHU. B Xo/ie peakiiuy KOHIIEHTPallui pearnpyrolliuX BEeIIeCTB HEIPEPHIBHO




HU3MEHSIOTCS, IO3TOMY Pa3iMyaroT CPEJHIOI0 U MTHOBEHHYIO CKOPOCTb PEaKIUH: CPEAHsIsl CKOPOCTh paBHA U3MEHEHUIO
KOHIEHTPAI[UH PEAreHTOB MITU MPOJYKTOB 32 HEKOTOPBIH MPOMEKYTOK BPEMEHH, MTHOBEHHAs — B JIAHHBII MOMEHT BPEMEHH.

CrirH — coOCTBeHHAS (BHYTPEHHSIS) XapaKTePUCTHKA JIEKTpOHa B aToMe. [1o 3Toi XapakTepuCTHKE BCe DIIEKTPOHBI B aTOMax
pa3nuYaroTCcs Ha Ba BUAA C MPOTHBOIOJIOKHBIMH 3HAUEHUSIMU clIHA. Ha 0/THO#M aToMHOI opOUTAT MOTYT pa3MenaTbest
MaKCUMaJIbHO JIBa DJIEKTPOHA, Pa3NUYaIONINecs CIIMHOM.

Hanuuue civHa y 3JIeKTPOHOB MOJATBEPKAAETCS CIIEKTPaMU aTOMOB.

TepmosiiepHbIi CHHTE3 — PEaKIK CIUSHUS JIETKUX Aep aTOMOB, KOTOPBIE MPOTEKAIOT IIPH OIPOMHBIX TEMIEpaTypax 1
COIPOBOKAAIOTCS BBIACTICHHEM OTPOMHOT0 KOJIMUECTBA YHEPTUH; TAaKUe peakiuu npotekatoT Ha CoJHIe U JIp. 3Be3/ax, a Ha 3emJie
— TIPH B3PbIBE TEPMOSACPHBIX (BOIOPOIHBIX) O00MO. Ha MpoTsHkeHNH HECKOABKUX JACCATHIACTHI MPOBOIATCS UCCIEAOBAHUS 1O
MIPOBEICHUIO TEPMOSIIEPHOTO CHHTE3a B YIIPABIAEMOM PEKHAME; €CITH 3Ta 3a1a4a OyIeT pelieHa, TO YeIOBEUECTBO OYIeT NUMETh
HOBBI HEUCCSIKAEMBbI HCTOYHUK YHEPIHH.

Xumuueckas peakius (XMMHUECKOe B3aUMOIEHCTBIE) — IIPEBPAILEHUE OJHOTO WIIM HECKOJIBKUX HCXOAHBIX BEILECTB (PEareHToB) B
OTJIMYAOIINECS OT HUX M0 XUMHUYECKOMY COCTaBYy WJIM CTPOSHHIO BEIIECTBA (TMPOYKThI peakuun). [Ipy XuMHUYEeCKNX peakiusix
SIpa aTOMOB HE MEHSIFOTCS, HE M3MEHSETCS UX 00IIIee YUCII0, U30TOMHBIA COCTAB XMMUYECKUX DJIIEMEHTOB, TIPU 3TOM MPOUCXOHT
nepepacnpeeneHne JIeKTPOHOB U sAep U 00pa3yloTCsl HOBbIE XUMHUYECKHE BEIIECTBA. XUMUYECKHE PEAKIIUH KIIacCU(PUIPYIOTCS
10 HECKOJIbKUM IPU3HAKAM.

. ITo U3MEHEHHIO COCTaBa PEAreHTOB — PEAKIMU MPHCOCANHEHNUS, Pa3IOKEHHUS, 3aMEIeHHs] U B3aUMHOTO OOMEHa.

. ITo cTeneHsIM OKHCIIEHUS] — O0e3 U3MEHEHHs CTeNIeHEel OKHMCIICHHUS DJIEMEHTOB U C U3MEHEHHEM CTETeHEeH OKUCICHHs
(OKHCIHUTENFHO-BOCCTAHOBHUTENIBHBIE PEAKIIUH).

. ITo TerutoBoMy 3¢ dekTy — 3K30TepMHUEcKHe (C BBIICICHUEM TEIUIa) U SHIOTEPMHUYECKHE (C HOIVIOMIEHUEM TeIlIa).
. o ycioBUsM mpoBeneHHS — P HarpeBaHUM (TEpMONN3), AeHCTBUM cBeTa ((OTONN3), paauanuy (paxuonuns),

3JIeKTpHUeCTBa (TEKTPOIIH3), IPU YIACTHH KaTAIN3aTOPOB (KaTATUTHYECKUE PEAKIIH), MEXaHUUECKOTO BO3/AeiCTBHA
(MeXaHOXMMHYECKHE PEaKIINH), B HA3KOTEMIIEPaTypHOH II1a3Me (TU1a3MOXHUMHYECKHE PEAKIHH).

. ITo mpu3HaKy caMOITPOU3BOIFHOCTH — CAMOTIPOM3BONIEHBIE M HECAMOIIPOU3BOJIBHEIE.

. ITo mexaHM3My — IpocThIe (MOHO-, OM- M TPUMOJEKYISIPHBIE) U CIOXKHBIE (IIOCIIeIOBAaTEIbHbIC, MTapaJlIeNbHbIC, IICITHEIC).
XUMHUecKasi CHCTEMa — 4acTh IPOCTPAHCTBA, COAEpIKaIlasi B3aMMOACHCTBYIONIHME BEIIECTBA, PEATbHO MM MBICIICHHO
000co0JICHHAs! OT OKpYXKarollel (BHEIHEH) cpe/ibl.

XuMHgecKkast CBSI3b — B3aHMOACHCTBIE aTOMOB, TIPHBOJIAIIEE K 00pa30BaHHUIO MOJICKYII, PaJUKAIOB, MOJEKYIIPHBIX HOHOB,
KOMILIEKCOB, KPHCTAJLIOB, IPOAYKTOB IIOBEPXHOCTHOM XeMOCOPOIHHK U Ap. XHUMHUUECKas CBSI3b MOAPA3IENIAeTCs Ha KOBAJICHTHYIO
(HeMOJISIPHYIO U MOJSPHYIO), HOHHYIO  METAIINYECKYIO.

Xummgeckas Gopmyia — crroco0 BRIpaKeHNS KAaYECTBEHHOTO U KOJTMYECTBEHHOT'O COCTaBa XMMUUECKUX COSNHEHUI C TOMOIIBI0
CHMBOJIOB XUMHYECKHUX 3IEMEHTOB. VICTIONB3yeTCsI HECKOJIBKO BUIOB XUMHYIECKUX (OPMYIL:

. [Ipocreiimas (smnupuueckas) popmyna, KOTopas MOKa3blBaeT COOTHOILICHHE DJIEMEHTOB B COeAMHEHHH, Hanpumep, HO,
CH,NH u T.1.

. MormnekynsapHas ¢GopMmyna, KOTopast BEIpaKaeT COCTaB pealbHBIX Monekyn: H202, C2H6, N2H4 u T.1.

. CrpykrypHas (rpadudeckas) Gpopmyna, KOTopas HeceT HH(DOPMAIUIO O B3aHMHBIX CBA3SIX aTOMOB. B cTpyKTypHBIX

(dbopmynax CBsi3b MEXKIY aTOMaMH 0003HAYaeTCs YEPTOUKOIL, & YHCIIO YePTOYCK COOTBETCTBYET SJICKTPOHHON BaJCHTHOCTH aTOMa.
XUMHAYeCKUH aHaIN3 — YCTAaHOBJICHHE COCTaBa BeIecTBa. MeTO bl aHaJIM3a: KaueCTBCHHBIH, KOJMYECTBEHHBIH, (DH3HKO-
XUMHYECKHH, BECOBOH, 00BEMHBIN, TEPMHUECKU, PEHTT€HOCTPYKTYPHBIH, PeHTTeHO(a30BbIH U Ap.

XUMHUYECKU 37IEMEHT — BUJ aTOMOB C ONPEIEICHHBIM 3apsIOM SApa; KAKIOMY XUMHUUECKOMY 3JIEMEHTY COOTBETCTBYET
OIpeIeIEHHBIN BUJI aTOMOB, KaXK/IbIi 2JIEMEHT MMEET aTOMHBIN HOMEp U olpeiesieHHoe MecTo B [leproandeckoii cucreme
xUMH4Yeckux d1eMeHToB J. 1. MenneneeBa. XuMHIeCKHE dJIEMEHTHI KITACCUPHUIUPYIOTCS 110 Pa3THYHBIM ITPH3HAKAM.

. ITo Ty aTOMHBIX OpOWTaJIeH, 3aMIOJIHEHHBIX BaJEHTHBIMHU JJIEKTPOHAMH, XUMHUUYECKUE JIEMEHTHI IT0pa3/esIsloTcsl Ha S-
JIEMEHTBI, P-3JIEMEHTBI, d-3J1eMEeHTHI, f-3/IeMeHTHI.

. o pacmpocTpaHEHHOCTH B MPUPOJEC XUMHUYCCKHE IIEMEHTHI OAPA3IeNIOTCS Ha PacpOCTpaHEeHHBIE, PEIKUE,
paccestHHBIC U OTCYTCTBYIOIINE B 3MHOM KOpe.

. ITo XMMHYECKHM CBOMCTBaM pa3IMyalOT METAUIMYECKHE, HEMETAJUIMYeCKHE U aM(OTEpHbIE JIEMEHTHI.

. ITo 6rM30CcTH XMMHUYECKUX CBOMCTB CYHIECTBYIOT I'PYNIOBBIC Ha3BaHMS JICMEHTOB: IIEJIOYHBIC HJIEMEHTEL,

LIEJIOYHO3EMENbHBIE 3JIEMEHTHI, PEAKO3EMENbHBIE SJIEMEHTBI, JJIEMEHTHI-IAaHTAHOUIbI, JIEMEHTHI-aKTHHOUIbI, TNIATHHOBBIE
3JIEMEHTBI, IIEMEHThI «CeMEUCTBay JKeie3a.

XUMHYECKOE PAaBHOBECUE — COCTOSIHUE XUMHUYECKOM CHCTEMBI, B KOTOPOM 00paTHMO MPOTEKAST OJJHA HIIH HECKOJIBKO XUMHIECKUX
peaKImii, MPHUUEM CKOPOCTH MPSMON 1 00PAaTHON peakIK PaBHBI MEXY cOOO0M. J{JIsl CHCTEMBI, HAXOSIIEHCS B XUMUIESCKOM
PaBHOBECHH, KOHIIEHTPAIIMN pEareHToB, TEMIIepaTypa 1 Apyrue napaMmeTpbl CUCTEMbI HE U3MEHSAIOTCA cO BpeMeHeM. CM. Takxke
KoncranTa paBHOBecus.

YacTtuua(bl) BelecTBa —aToMbl (6JaropoJHbIe ra3bl, METAJLIBI U HEMETAJLIbI ¢ AaTOMHOM KPUCTANIMUYECKOH PELIETKOM), MOHbI
(BemecTBa HOHHOTO CTPOEHYS) HITH MOJICKYITBL.

Uucno — nepBoe c10BO B HA3BAHUAX MHOT'MX IOCTOSIHHBIN XUMUYECKUX BEIHUUH.

. Uucno ABorajipo — nocrosiHHas ABoraapo 0e3 ykazaHusi eauHuIl udmepenus: 6,02:-1023; 4uciio CTpyKTYPHBIX €IMHHMII
(9uCT0 YacTHIl) B OJJTHOM MOJIE BEIIECTBA.

. Yucio TuApaTaniy — YUCIIO MOJICKYNI BOJBI, CBSI3aHHOE C OMHHUM HOHOM B BOIZHOM PacTBOPE 3JIEKTPOINUTA; JUIT HEBOJHBIX
pacTBOPOB — COJIBBATHOE YUCIIO.

. KoopauHanmoHHOE YHCIIO — YUCIIO aTOMOB, MOJICKYJ UM MOHOB, CBSI3aHHBIX C JaHHBIM aTOMOM.

. UYncmo dapanes — moctostaHas Dapanes 0e3 ykazaHuS eanHUI m3MepeHus: 96486,4 wmm = 96500.

. OKBHBAJICHTHOE YHCIIO Z — YHCIIO, TTOKA3BIBAIOIIEE, BO CKOJBKO Pa3 PKBHBAJIECHTHAsI Macca MEHBIIE aTOMHOH MacChl

JJIEMEHTA B JAHHOM COEJMHEHUU WM MOJIEKYIIIPHOM Macchl BelllecTBa B JaHHOW peakuuu. YyryH — cm. JKenesa crinassl.
OnexTpoH(bI) — cTaOWIBHAS 3JIEMEHTapHas 9acTUIa ¢ Maccoit mokos 9,11-10-31 xr u orpumarensHEIM 3apsaom 1,602-10-19 Ki;
0003HaYaeTCs €—. SNEKTPOHBI SBIISIOTCS COCTABHON YacThIO JTFOOOT0 aToMa, 00pas3ysd B HEM IEKTPOHHYIO 000JIOUKY, B KOTOPOH
pa3nuuaroT BHYTPEHHUE U BHEIIIHHE, CIIAPEHHbIE U HECTIapeHHBIE, S-, p-, d- U f-anekTpoHsI:




. BHyTpeHHME 2J1E€KTPOHBI — 3JIEKTPOHBL, YACIIO U PACIPEACICHUE KOTOPBIX 110 3HEPreTUYECKUM YPOBHAM U IOAYPOBHSM
COOTBETCTBYIOT 3JIEKTPOHHOH 000JI0UKE ONMKaNIIero NpeAnIeCTBYIOIEro 01aropoiHOro ra3a; BMECTE € SAPOM aToMa 3TH
AIIEKTPOHEI 00Pa3yIOT «OCTOBY» aTOMA.

. BHenrHre 371€KTPOHBI — 3JIEKTPOHBI, CIEAYIOMKE 33 BHYTPEHHUMH; BCE MM YacTh 3THX JJIEKTPOHOB YJacTBYIOT B
00pa30BaHUN XMMHYECKHX CBs3€il aTOMa C IPYTMMH aTOMaMH, I09TOMY UX Ha3bIBAIOT BAJICHTHBIMHU JJIEKTPOHAMHU.

. CrnapeHHBIE 3JIEKTPOHBI — /1B HJIEKTPOHA, 3aIlONHSIOIINE OAHY JIEKTPOHHYIO OpOHTalb (AaTOMHYIO OpOHTAlIb).

. HecmapeHHbIe 71€KTPOHBI — OXMHOYHBIE HJICKTPOHBI HAa aTOMHBIX OpOMTAIAX.

. $-DIEKTPOHBI, P-3IEKTPOHBL, d-31EeKTPOHBI, f-3IeKTPOHBI — IEKTPOHB!I Ha aTOMHBIX OPOHUTANSIX COOTBETCTBYIOLIETO BHIA.

Snpo atoma — neHTpalbHas 4acTh aTOMa, B KOTOPOH COCpeIoToueHa OCHOBHAs ero Macca (6oxee 99,9 %). Sapo 3apsikeHo
MOJIOXKUTENBHO, 3aps] spa ONPeNeIieT XUMUIECKUI 3JIEMEHT, K KOTOPOMY OTHOCUTCS aTOM. ATOMHOE SIIpO COCTOUT U3 HYKJIOHOB
— MOJIOXKUTEIBHO 3aPsHKEHHBIX IPOTOHOB U HEHTPAIBHBIX HEHTPOHOB, KOTOPBIE CBA3aHBI MEXKITY COOOH P MOMOIIN CHIEHOTO
B3auMOJeicTBHA. ATOMHOE SO, pacCMaTpUBaeMOe KaK KJIacc YaCTHUI] C OIPeIeICHHBIM YHCIOM MIPOTOHOB I HEUTPOHOB, IPUHSTO
Ha3bIBaTh HYKIHUIOM.

KommiekcHoe u3ydeHne npeuiaraeéMoi CTy/IeHTaM y4eOHOH ANCIUIUINHEL NTpeAIoIaracT OBJIaAeHue MaTeprualaMy JICKIHH,
y4eOHIKa, TBOPYECKYIO pabOTy CTYZCHTOB B XOJI€ TPOBEICHUS CEMHHAPCKUX 3aHATHI, a TAK)KE CHCTEMAaTHIEeCKOE BHITTOJTHEHHUE
TECTOBBIX U MHBIX 3aIaHUH JUII CAMOCTOSTEIBEHOI PabOTHI CTYCHTOB.

B xone nexuuii packpbIBatOTCS OCHOBHBIE BOIIPOCHI B paMKaX PacCMaTpUBAaeMOI TEMBI, 1ENAaI0TCs aKIEHTHl Ha Hanbosee CI0XKHbIE
Y MHTEPECHBIE NOJIOKEHHS H3y1aeMOro MaTepHala, KOTOpbIE JOJDKHBI ObITh IPHHSTHI CTYJICHTaMU BO BHUMaHKHe. MaTepHuaisl
JIEKIUH SBJISIFOTCS OCHOBOM ISl HIOATOTOBKH CTYI€HTA K CEMUHAPCKUM 3aHSTUSIM.

OCHOBHOH IIeJBbI0 CEMHHAPCKUX M MPAKTUIECKUX 3aHATHH SIBISIETCS KOHTPOJb 3a CTETICHBIO YCBOCHUS ITPOHIEHHOTO MaTepuaa,
XOJIOM BBITIOJIHEHHSI CTYJICHTaMU CaMOCTOSITEIIbHOM paboThl M pacCMOTPEHUE HanboIIee CI0XKHBIX U CHOPHBIX BOIIPOCOB B PAMKaXx
TEMBI 3aHATH. PsIT BOPOCOB NUCIUIUIMHEL, 3aCITYIINBAIOTCS HA CEMHHAPCKHX 3aHATUAX B (hopMe OATOTOBICHHBIX CTyICHTaMH
coobmennit (10-15 MuHYT) ¢ mocIeayromeil nX OIEeHKOH BCEMH CTYCHTAMH TPYIIITBL.

IIpakTuyeckue 3aHATHS IPOBOAATCA 10 MaTepUaIaM JIEKIIUH, IIeYaTHBIX U31aHUMN, 3JIEKTPOHHBIX UCTOYHUKOB. [IperycmoTpeHo
NPOBEJICHUE MHANBUAYAILHONH pabOThl (KOHCYIBTAIMI) CO CTyACHTaMH B XOZI€ U3y4CHNH MaTepuala JaHHOHN AUCIUIIINHEL.

CIHEIMAJIBHBIE YCJIOBHA MHBAJIMAAM U JIMIIAM C OT'PAHUYEHHBIMH BO3MOXXHOCTAMU 310POBbBA

CrienmasisHBIC YCIIOBUS 00yYeHHS M HAIIPaBJICHHUS PaOOTH C HHBAJIMAAMH U JIUIIAMH C OTPaHHYCHHBIMH BO3MOXKHOCTSIMH 310POBBS
(manee - oOydaromyecs: ¢ OrpaHNYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBsSI) OIPEICIICHBl HA OCHOBAaHHH:

- ®enepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii @eneparuny;

- ®denepanbHOro 3aKkoHa oT 24.11.1995 No 181-D3 «O couunanbHO# 3ammTe HHBAIUI0B B Poccuiickoit eaepanumny;

- mpuka3a MuroOpHaykn Poccnn ot 05.04.2017 Ne 301 «O06 yrepskaennn Ilopsiaka opraHu3anny U OCYIIECTBICHUS
00pa3oBaTeIbHON JEATEIFHOCTH IO 00pa30BaTEIbHBIM IPOrPaMMaM BBICIIET0 00pa30BaHUs — IporpaMMaM OakalaBpHaTa,
HpOorpamMMam CIIeHUaIUTETa, TPOrpaMMaM MarkuCTpaTyph»;

- METOJIMYECKUX PEKOMEH/IAINIA 110 OpTraHu3aIuy 00pa30BaTEIFHOTO Mpoliecca Tl 00yIeHUs HHBAJIHUIOB U JIUII C OTPaHMYCHHBIMH
BO3MOKHOCTSIMH 37I0POBBS B 00pPa30BaTEIbHBIX OPTaHM3ALMIX BBICIIET0 0OpPa30BaHMUs, B TOM YHCIIE OCHAICHHOCTH
00pa3oBaTeIbHOTO Mpoliecca, yrBepkaeHHsx Munoopaayku Poccun 08.04.2014 Ne AK-44/058h).

ITox crienuanbHBIMU YCIOBUSAMH JUTS TTOIy4eHHsT 00pa30BaHus 00Y4aIOIUXCs C OPAHUIEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
MOHMMAIOTCS YCIIOBHS OOYUCHUS, BOCIIMTAHUS 1 Pa3BUTHS TAKUX O0YJAIONINXCS, BKIIIOYAIOIINE B Ce0sI HCTIONIB30BaHNE TIPH
HEOOXOAMMOCTH aJaNTHPOBAHHBIX 00Pa30BaTENBHBIX IPOTPAMM U METOA0B O0YUCHHUS U BOCIIMTAHUS, CIICI[HATBHBIX YUeOHUKOB,
y4eOHBIX TOCOOUi M INAAKTUYECKNX MAaTEPHAIIOB, CIIELMAIBHBIX TEXHUUECKUX CPEICTB 00YUCHUS KOJIICKTHBHOTO U
WHIBHIYaIBHOTO TTOJI30BAHMS, ITPEIOCTABICHNE YCIIYT aCCUCTEHTA (TIOMOIITHAKA), OKA3bIBAIOIIETO HEOOXOIUMYIO TIOMOIIb,
MPOBEIECHNE TPYIIOBBIX U HHANBHUIYaJIbHBIX KOPPEKIIMOHHBIX 3aHATHI, 00ecIedeHne JOCTYIA B 31aHKs By3a U JPYTUe yCIOBHUS,
03 KOTOPBIX HEBO3MOKHO MIIH 3aTPyAHEHO OCBOEHHE 00pa30BaTeIbHBIX IPOrpaMM 00Y4aIOIUXCs C OrPaHMYEHHBIMU
BO3MOXKHOCTSIMHU 3JJ0POBBSL.

OOydJeHne B paMKax yaeOHOH TUCIUITIMHBI 00yJIaIOIINXCS ¢ OTPAHNIEHHBIMH BO3MOXKHOCTAMH 3/I0POBBSI OCYIIECTBIIICTCS
YHHBEPCUTETOM C YU4ETOM O0COOEHHOCTEH NCUX0(PHU3NIECKOTO Pa3BUTHS, HHANBUIYATbHBIX BO3ZMOXKHOCTEH U COCTOSHUS 37I0POBbS
TaKHUX 00y4arOLIUXCSI.

O0yd4eHne 110 y4eOHOM ANCIUIUIHHE 00YJYAIOIINXCS ¢ OTPAaHUYEHHBIMU BO3MO)KHOCTSMH 3I0POBBSI MOXKET OBITH OPraHN30BaHO KaK
COBMECTHO C IPYTMMH 00YyJaIOIIMUCS, TaK H B OT/CIBHBIX IPyIIIax.

B 1ensix 10ocTynmHOCTH 00Y4eHHS 110 AUCIUILINHE 00eCIIeYMBaCTCs:

1) st U1 ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBBSI 10 3PCHUIO:

- HAJTMYHE aJIbTePHATHBHOM BepCHH O(UIMAIBHOTO CaiiTa MHCTHTYTA B ceTH «VIHTepHET» IS CITaboBHIANINX;

- BeCh HEOOXOAUMBIH IJIs U3y4eHHs MaTepHa, COrIacHO yIeOHOMY IUIaHy (B TOM YHCIIE, ATl 00YJarOIIIXCsl 0 HHAUBUIYaIbHBIM
y4eOHBIM IIJIaHaM ) IIPEJOCTABISACTCS B SJIEKTPOHHOM BHJIE HA JIUCKE.

- HHAMBHIyaJlbHOE paBHOMEPHOE ocBelleHue He MeHee 300 Jrokc;

- IPUCYTCTBHE ACCUCTEHTA, OKA3BIBAIOIIETr0 00yJaromeMycsi HCOOXOANMYIO TOMOIIIE;

- obecnieueHre BO3MOXKHOCTH BBIMTYCKa aJIbTEPHATUBHBIX (POPMATOB MEUYATHBIX MAaTEPUANIOB (KPYIHBIA MPUQT WK aynuodaiiisl);
- obecrieueHne gocTyma 00yqaroIEerocs, SBISIOMEr0Cs CICHbIM 1 HCIOJIB3YIOLIEro CO0aKy-IIPOBOAHMKA, K 3/[aHUI0 YHHBEPCUTETA.
2) UTs JTUIT ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBS T10 CITYXY:

- HaJIM4ue MUKPO(OHOB U 3ByKOYCIIIMBAOLIEH annapaTypsl KOJUICKTUBHOTO MOIb30BaHUS (ayJHOKOIOHKH);

3) JU1st UL ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI, MIMEIOLINX HAPYIISHHUs OHOPHO-ABUTATENILHOTO alapara, MaTepHalbHO-
TEeXHHYECKUE YCIIOBUS JTOJDKHBI 00eCIIeUNBATH BO3MOKHOCTD OECTIPEIIATCTBEHHOTO JOCTYIAa 00YJaromuXcsl B y4eOHbIE TIOMEIICHHS,
CTOJIOBBIE, TyaJICTHBIC U JPYTUe MOMEIICHUS OPTaHU3AIlNH, a TAKXKe IPeOBIBaHNS B YKa3aHHBIX TOMEIICHUAX (HAJIMYHE aHIyCOB,
HOpY4YHEH, PacIIMPEHHBIX JBEPHBIX IPOEMOB U IPYTUX MPUCHOCOOICHNU).




Tepen HayaaoM 00YYCHHUST MOTYT IPOBOIUTHCS KOHCYIIbTATHBHBIC 3aHITHUS, TO3BOJISIONIIE O0YYAIOIIMMCS C OTPaHHYCHHBIMH
BO3MOYKHOCTSIMHU a/IalITHPOBATHCS K yUeOHOMY MPOLIECCY.

B nponecce BeeHus y4eOHOMH AUCUUILUTUHBI TPOQECCOPCKO-IIPEIOAaBATEICKOMY COCTABY PEKOMEH/YETCS HCTIOIb30BaHHE
COIMATIbHO-AKTUBHBIX U PE(IICKCHBHBIX METOJI0B O0YUICHHSI, TEXHOJIOTHI COLHOKYIIBTYPHOU PEaOMIHTAIIAY C IIETBI0 OKA3aHHs
MOMOIIH 00YYAIOIIMMCS ¢ OTPAHIMIEHHBIME BO3MOKHOCTSIMH 3/I0POBbsSI B YCTAHOBIEHHHU MOJHOUEHHBIX MEXIMIHOCTHBIX
OTHOIICHHH C IPYTUMHU 00YUAIOIINXCsl, CO3AaHIH KOM(MOPTHOrO MICHXOJIOTHYECKOro KJIMMara B y4eOHOit rpymre.

OCOOEHHOCTH MPOBEACHHS TEKYIIEH U IIPOMEIKYTOYHOM aTTECTAIINH TI0 TUCIUILIMHE TS 00YJaOIIUXCs ¢ OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBbSI YCTAHABJIMBAIOTCS C YYSTOM MHAUBUIYAbHBIX MCUXO(DU3UUECKUX 0COOCHHOCTEH (YCTHO, MUCHMEHHO Ha
Oymare, MICbMEHHO Ha KOMITbIOTEPE, B (JOpMe TeCTUPOBaHUs 1 Jpyroe). [Ipu HeoOX0MMOCTH MPEIOCTABISIETCS JOMOIHUTEILHOE
BpeMs IS TIOJATOTOBKH OTBETA Ha dK3aMeHe (3adete).
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