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1. IEJTA OCBOEHMSI IM CLUIIJIMHBI (MOYJI5D)

1.1

Onupasch Ha NOJIy4EHHBIE B CPEHEH LIKOJIE XMMUYECKHUE 3HaHUs, IpOorpaMMa [IPpeyCMaTpUBacT AadbHelIIee
yriayOneHne COBpEeMEHHBIX MPeCTaBIeHU B 00IacTH XUMHH, 63 3HaHUI OCHOB KOTOPOIl HEBO3MOXHA MOrOTOBKA
OakanaBpa. 3HaTh 33124l NPOPECCHOHAIBHOMN JEATENFHOCTH Ha OCHOBE HCIIOJIB30BaHUS TEOPETHIECKHUX M MPAKTHYECKHX
OCHOB €CTECTBCHHBIX M TEXHHYECKHNX HayK. HayduThcs IpHHNMATH pelnIeHus B MpodecCHOHANbHOH chepe.

2. MECTO JUCIMIIVIMHBI MOAVYJISA) 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. KOMIIETEHIIMA OBYYAIOIIETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJLYJIST)

OIIK-6 : CniocodeHn MPOBOAUTDL U3MEPEHUA NICKTPUIECKUX U HEIJIEKTPUICCKUX BEJIUYHUH HA 00beKTax TEIMJIOOHEPIreTUKU U

TCIVIOTCXHUKH

I/IH}II/lKaTop JOCTHIKCHUS KOMIIETCHI NN

OIIK-6 .2: Cnocoben NMPOBOAUTDL U3MEPEHUA HENICKTPUIECKHUX BCJIUYIMH HA 00beKTaX TEIJIOOHEPIreTUKU U TeIJIOTEXHUKH

OIIK-2: CniocoGeH pa3padaTbiBaTh AJITOPUTMbI M KOMIIBIOTEPHbIE IPOrPAMMBI, IPHUTOAHBIE VISl IPAKTHYECKOT0

MNPpUMEHEHUS

NHauKaTop 10CTHKEHUS KOMIIETeHIM U

OIIK-2.3: JleMoHCTpHpYyeT NOHMMaHHe XMMHYECKUX MPOLeCCOB M NPUMeEHsSIeT OCHOBHbIE 3aKOHbI XUMUM

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 JUCOUILIAHBI (MOIYJIST)

Kona

3aHSATUS 3aHATHS/ / Kvype MU PAaKT.

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

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/

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

Penrenue sxcnepuMEeHTATLHBIX 337124 110
pacro3HaBaHHUIO HEOPTAaHHYECKHIX
Bewects /J1ab/

OIIK-2.3

J1.1
JI1.2J12.1J13.
2
€|

2.6

Onpenenenne Gopmyssl Bemectsa. /IIp/

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
XUMHYECKUX peaKIyi

BHyTpeHHS S5HEPTHS U SHTAIIBIIHS.
TepMmoxuMu4ecKue 3aKOHBI H ypaBHEHUS.
OHTanbnug 00pa30BaHUg XUMUYECKUX
COC/IMHEHUI. DHepreTHyeckue 3 PEeKThI
pu (Ga30BBIX IMEepPexoaax.
TepMoxuMUYecKHe pacueTsl. DHTPOIHS
U €€ U3MEHEHHUs P XUMHYECKHX
mporeccax M (a3oBhIX Iepexoax.
Oneprus ['m60ca u ee H3MEHEHHE IPH
XUMHUYECKHX Ipoleccax. Y cIoBUs
CaMOIPOU3BOJILHOTO IPOTEKAHUS
XUMHYECKHUX PEeaKIIHH.

Tema 2. XuMuueckasi KHHETHUKA
[Ipenmer XUMUUECKOW KUHETUKHU U €€
3HaueHne. OCHOBHBIC TIOHATHS: CHCTEMAa,
KOMITOHEHT, (pa3a, TOMO- ¥ TeTepOTreHHbIE
peakunn. CKOpOCTb TOMOTEHHBIX U
TeTepPOreHHbIX XMMUYECKUX PEAKLIUH.
@DaKTopsl, BIUSAIOLINE HA CKOPOCTh
XUMHUYECKON peakluu: Mpupoa
pearupyromuyx BeUecTB U PaCTBOPUTEIH,
KOHIICHTpAIHS, TEMITepaTypa, HUTNIHE B
CHCTEMe KaTaan3aTopoB. Teopus
AKTUBHBIX CTOJIKHOBEHUH. DHEPrust
aKTUBaLMU. YpaBHEHUE AppeHuyca.
MoekynsIpHOCTb U TOPSIIOK PEaKIHN.
Duzndeckre METOIbI YCKOPEHUS
XUMHYECKHUX PEaKIMH.

Tema 3. Xumudeckoe u pa3zoBoe
paBHOBecHe

O6parumble peakiuu. [logmkHOe
XHUMHYECKOoe paBHOBecHe. /JIek/

OIIK-2.3

J1.1
J1.2J12.1
Ol

32

KuHeTHKa XMMHYECKHX MIPOIIECCOB
Kommiekcusie coennaenns /J1abd/

OIIK-2.3

J1.1
JI1.2J12.1J13.
2
€|

33

KoMmmekcusie COCAUHCHUA
3HCpFCTI/IKa XUMHUYCCKUX HpOIIeCCOB
/Cp/

16

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€]

Paznen 4. XuMnueckue CucTeMbl

4.1

KuHneTtnka u paBHOBECHE XUMHYECKUX
peakuui

Ilomy4yeHue 1 CBOMCTBA AUCHIEPCHBIX
CHCTEM

IIpuroroBnenue pacTBOPOB CONU
3a/lJaHHOM KOHIIEHTpaIuu

/Cp/

16

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€|

4.2

BonoponHslii nokaszarenb

TI'maponus coneit
OKMUCINUTENBLHO-BOCCTAHOBUTEIHLHBIE
peakuuu

Psin HanpsbxeHnit MeTanios.
T"anpBaHUYECKUH DIIEMEHT

/JIex/

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€|

43

I'uaponms comnett /J1a6/

OIIK-2.3

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

44

OnexTponus
Coenunenus s-anemenToB I u 11 rpynn
Mp/

OIIK-2.3

J1.1
JI1.2J12.1J13.
1
€]




4.5 Onexrtponus /J1ad/ 1 4 OIIK-2.3 J1.1 2
OIIK-6 .2 | JI1.2J12.1JI3.
2
€|
Paszpnen 5. Xumus 3j1eMeHTOB U UX
coeHHeHMIt
5.1 Amromunuii. CoenHeHHs 60pa U 1 16 OI1IK-2.3 JI1.1 0
amomunaust /Cp/ JI1.2J12.1J13.
1
21
Pa3nen 6. DiieMeHTbI OPraHu4YecKo
XUMHH
6.1 [Nomyuenune n cBoWCTBa KapOOHOBBIX 1 2 OIIK-2.3 J1.1 0
kuciaot /J1a6/ JI1.2J12.1J13.
1J13.2
31
6.2 VYraepon 1 KpeMHUH 1 2 OIIK-2.3 J1.1 0
Peaxunn oOHapyXKeHUS KATHOHOB U OIIK-6 .2 | JI1.2J12.1JI3.
aHHOHOB B pactBope /I1p/ 1
31
6.3 DneMeHThl opranndeckoit xumun /Cp/ 1 6 OIIK-2.3 J1.1 0
JI1.2J12.1J13.
1
31
6.4 /Ox3amen/ 1 10 OIIK-2.3 J1.1 0
JI1.2J12.1
€|
5. ®OHJ OHEHOYHbBIX CPEACTB
5.1. Bonpochbl kK IPOME:KYTOYHOM aTTeCTALMH
1. OCHOBHBIE XUMHUECKUE MOHATHS U 3aKOHbI XUMUH (aTOM, MOJIEKYJIa, aTOMHAsi M MOJIEKYJIIpHas Macca, BaJIEHTHOCTb,

SKBUBAIEHT, MOJIb). OITK-2.3

OKBHBAJICHT U 3KBUBAJICHTHAsA Macca. DKBHBAIECHTHI MPOCTHIX U CIOXKHBIX BemecTs. OITK-2.3

OcHOBHBIC CBeZIcHUS O cTpoeHuHr aromoB. CocrtaB atoMHbIX sjep. M3orombl. M306aper. OITK-2.3

Crtpoenue atroma. [ToHsTHe 00 2JIEKTPOHHOM OONake n opbuTanu. KBaHTOBBIC Ynciia 1 uX B3auMocBsa3b. OITK-2.3
®Dopmbl opbuTanel U MOPAAOK 3arodHeHHs uX wekTpoHaMu. [pasmuio 'yana, npuamum [Taymm. OITK-2.3

DneKTpoHHBIE U aToMHOrpaduyeckue Gopmynsl. HopmansHoe u BO30yXA€HHOE COCTOSHHE aTOMOB. IIpuunHbBI
nepeMeHHoi BasieHTHocTH aromoB. OI1K-2.3

7. Ilepuonuueckuil 3akoH u nepuoauueckas cucrema /I.11. Menneneesa. CTpykTypa NepHOANYECKON CUCTEMBI 3JIEMEHTOB B
CBETE COBPEMEHHON TEOPHUHU CTPOEHHS aTOMOB (TIepUOJ, Tpymna, Ne-rpyIIibl, OPSAKOBBIA HOMEpP JIEMEHTOB, YICKTPOHHBIE

ananorn). OIIK-2.3

SNk v

8. [Nepruomuyeckoe U3MECHEHUE CBOMCTB XUMHUYECKUX 3JICMEHTOB (aTOMHBIC M MOHHBIC PaJMyChl, SHEPTUS HOHHU3AIINH,
CPOJICTBO K DJIEKTPOHY, JEKTPOOTPHIIATEILHOCTD, OKHCIIUTENILHO-BOCCTAHOBHUTENBHBIE CBOHCTBA) M MX npuHIHIEL. OITK-2.3
9. XuMuuecKkasi CB3b €€ KOJIMYECTBEHHbIE XapaKTePUCTUKHU (IVIMHA, YHEPTUsl, HAIPaBIeHHOCTh, HACHIIIAEMOCTb, KPaTHOCTD

CBSI3M, CUT'Ma- U K- cBsA3M). CymHocTh MeToa BasieHTHBIX cBsi3eil (BC). OcHoBHBIEC BUIBI XMMHUECKO# cBs3u 1o Metoay BC. OITK
2.3

10. KoBanenTHas cBs3b U ee npupopa. [londpHas u HemonspHas KOBaJIeHTHAs cBsA3b. JunonbHblil MomeHT. OITK-2.3

11. WonHas cBs3b, ee mpupoAa. Y ciIoBUs 00pa3oBaHUsl HOHHBIX MOJIEKY. DiekTpooTpuuarensHocts. OIIK-2.3

12. JIOHOPHO-aKIIETITOPHBIN MEXaHU3M 00pa30BaHUs KOBaJIeHTHOH cBs3u. OOpa3oBaHMe KOMITICKCHBIX coenuHennid. OITK-
2.3

13. I'u6puan3anns xoBajJeHTHOH cBsi3u U cTpoenue monekyn CH4, BeCl2, BCI3. OIIK-2.3

14. [TonsiTe o BogopoHOM M Metaumyeckoit cBsizu. OITK-2.3

15. KowmrurekcHble coenHeHns, nX 00pa3oBaHKe U cocTaB. KOMIIIEKCHBIE COSAMHEHNS! KATHOHHOTO W aHMOHHOTO THIIA.
CrtpoeHne 1 XuMH4ecKast CBS3b B KOMIUIEKCHBIX coennHeHusx. OITK-2.3

16. YcTOWYMBOCTh KOMIUIEKCHBIX coenuHeHuil. Koncranta Hectorikoct (KH). OTinvne KOMIUIEKCHBIX COSAMHEHUH OT
nBouHBIX coner. OITK-2.3

17. Ounepretndeckue APpQEeKTs! XUMUUECKUX peakui. BHYTpeHHS SHepTus U SHTAIBIHA. TepMOXUMHYECKHE PACICTHL.
3akoH ['ecca. OIIK-2.3

18. DHTponHs M ee U3MECHCHHE NPU XHUMHUYECKHX Iporeccax. DHeprus ['mo0ca. HanpaBieHHOCTh XUMHYECKUX peaKmuii,
BO3MOXHOCTb UX ocymectsieHus. OITK-2.3

19. CKOpOCTh XUMHYECKUX peaknuii. [ oMOreHHbIe U reTeporeHHble peaknuu. DaKkTOphl, BIUSIONINE Ha CKOPOCTh
XUMHYECKHUX peaKivii. DHeprus akTHBAIIUH, 3aKOH neicTBus Macc. IIpaBuno Baut-T'odda. OTIK-2.3

20. OOparuMble 1 HEOOpaTHMBIE XHMHUYECKHE PeakINi. XUMHIeCKoe paBHOBecHe. KoHcTaHTa XMMIYECKOTO paBHOBECHS.

®DaxTophl, BIUAIOLINE HA CMEILeHNEe XUMUUecKoro papHoBecus. [lpunnun Jle-Illatense. OIIK-2.3
21. [Tonsatne o pactBopax. CrocoObl BEIpaXKEHUSI KOHIEHTpauuu. PacTBopuMocTs. Xumuueckas npupoga pactsopos. OITK-
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22. OCoOeHHOCTH BOJBI KaK PACTBOPHUTENS. DJICKTPOIUTHUYECCKash aucconnanus. Ciaadble M CHIIbHBIC SJCKTPOJIHTHI.
Koncrants! nuccounanuu. OIIK-2.3

23. Vounsle peaknuu. YCIOBHA UX MpoTeKaHus. FOHHO-MOJEKyIIpHOE ypaBHEHHE. DIEKTPOIUTHUCCKAS AUCCONUAIINS
Bozbl. Bonopoauslii mokaszarens. I'maponus coneit. OITK-2.3

24. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakuui. CTENeHb OKUCIEHUS! U BAJIEHTHOCTh. TUIMYHBIE OKUCIUTEIN U
BoccTaHOBHUTENN. Kitaccuukanns OKUCIUTETbHO-BOCCTAHOBUTENIFHBIX IIPOIIECCOB (MEKMONIEKYISPHBIE, BHYTPHMOJIEKYIIAPHEIE,
CaMOOKHCIIeHuUs - camoBoccTanoBieHus ). OITK-2.3

25. MeToapl ypaBHUBAHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX peakimid. OITK-2.3

26. Mertamnsl. Haxoxnenve B npuposie. OCHOBHBIE CITOCOOBI MOMYYEHHsI MeTAJIOB. [loiydeHrne MeTaIoB BRICOKON
yrctotel. OITK-2.3

27. Dusnueckre ¥ XUMUYECKHE CBOMCTBAa MeTauioB. OTHOIIEHHE METAIIJIOB K Boje, KHciaoTaMm u menodam. OITK-2.3
28. [TonsaTHE 00 3NMEKTPOIHOM MOTEHIMaNe. Bogopoausiii a1ekTpo. CTaHAapTHBIC 3JCKTPOIHBIC MOTCHIMAIBI, PSJT
HaIpsDKEHUH METaJUIOB M BBIBOJBI BhITEKarOIKe U3 Hero. Y paBHeHne Hepacra. OIIK-2.3

29. lNanpBannyeckue anementsl. [IpuHIMN AeiiCTBUS ralbBaHUUYECKOTO 3JeMeHTa. AHOJHOE OKUCIIEHHE U KaTOAHOe
BoccTanoBieHue. J/IC rampBaHndyeckoro neMenTa. KoHleHTpanoHHble rajabBaHudeckue anemenTol. OI1K-2.3

30. Bunpl ranbBaHUYECKUX 3JIEMEHTOB: NEPBUYHBIE U BTOPUUYHBIE. AKKYMYJIATOPbI U NpuHUMN ux naeiicteus. OITK-2.3
31. Koppo3sust MeTanoB U oCHOBHBIE BHJBI ee (XuMudeckas u dnektpoxummdeckas). [Ipumepst. OITK-2.3

32. DNeKTpOXUMUYECKas KOppo3usi, YCIOBUS M MPUUYHMHBI ee Bo3HUKHOBeHUs. [Tpumepsr. OITK-2.3

33. MeTop! 3alUThl METAJUIOB OT KOPPO3WH: 3aIIUTHBIC MOKPBITUS, SJEKTPOXUMHUYECKHUE METOIb! (IIPOTEKTOPHAs, KaTOAHAs

Y aHOJHAs 3amuTa). Fi3MeHeHne CBOHCTB KOPPO3UHHOHN Cpellbl; ”HTHOUTOPHI KOPPO3UH. IKOHOMUUECKOE 3HAUCHUE 3alUTHI
MeTainos oT kopposun. OIIK-2.3

34. Onekrponus. IlocnenoBaTeNbHOCTD ANEKTPOAHBIX MPOLECCOB. BbIXoa Mo ToKy. DIEKTPOIN3 ¢ paCTBOPUMBIMH U
HepacTBopuMbIMH aHogamu. OI1K-2.3

35. DNeKTpoIn3 paciiaBoB U pacTBOpoB. [loreHnuan pasnoxenus. 3akonsl Papajnes. [locnenoBaTeIbHOCTD OCAKICHUS
METAJIOB U3 CMEIIaHHOoro aektponuTa. OIIK-2.3

36. [IpaxTHyeckoe MPUMEHEHHE 3IIEKTPONN3a: MOJydeHHEe U paduHUpoBaHHEe MeTaiuioB. [lomydeHne Boaoposaa, KUCIoposa 1
JIpyrux npoaykros. OITK-2.3

37. Jlerkue KOHCTPYKLIIMOHHbBIE METAJIbI: MarHUH, OCpUILIHHA, aMfOMUHUHN, THTaH. DIEKTPOHHOE CTpoeHHe HX. Dusnueckue u
XMMHYECKUE CBOUCTBA, MOTydeHue. Mcrnonb30BaHue B TEXHUKE. M

38. TspKensle KOHCTPYKIIMOHHBIE METaJUTBL: JKelle30, KOOANbT, HUKeNb, Meib. CTpoeHne aroMoB. DU3MUYecKne U XHMHUIECKHE
cpoiictBa. OIIK-2.3

39. WnctpymenTansHble U abpaszuBHble. bop, 6opuabl. Yriaepon u ero amioTponHsle ¢GopMbl - rpadurt, anmas. KapOuusr;
WCTOJIb30BaHKe KapOuaoB B Texuuke. OIMK-2.3

40. ITomynpoBoAHUKOBBIE MaTepHajbl: KPEMHHM, repMaHuii, cyppMa, BUCMYT. CTpoeHHe ux atoMoB. dusndeckue U

XUMHueckue cBoictsa. [Ipaktiueckoe 3Hauenue ux. OIMK-2.3

5.2. Tekymuii KOHTPOJIb U KOHTPOJIb CPC

MMPUMEPHBIE KOHTPOJIbHBIE 3AJTAHWA 11O BAPUAHTAM

BapuanT Nel

1. Ykazats Trn cBs3u B Mosekynax NH3, CaCl2, Al1203, BaS. Kakue 31eKTpoHBI IPHHUMAIOT yIacTHE B 00pa30BaHUU CBA3EH,
MMeEeT JI MecTO TnOpuan3anus (kakas) - cBsi3b? [lokakuTe HampaBlieHHE epeKpbIBAaHUS IIEKTPOHHBIX 00nakoB. KakoBa popma
MoJIeKyI?

2. BeraucnuTe, pu Kako# TeMIeparype HauHeTCs IUCCOUaIus NeHTaxiopuaa hocdopa, mpoTekaromas mo ypaBHEHHIO:
PCI5(r) = PC13(r) + CI2(r); H =+92,59 x/Ix.

3. KoHcranra paBHOBecust roMoreHHoi cuctembl N2 + 3H2 «» 2NH3 npu HekoTopoii Temnieparype pasHa 0,1. PaBHoBecHbIe
KOHIICHTPAIINX BOJOPOAA I aMMHaKa COOTBETCTBEHHO paBHEI 0,2 1 0,08 MoIb/71. BRrncinTe paBHOBECHYIO M HCXOHYIO
KOHI[CHTPAIINH a30Ta.

4. CocTaBbTe CXeMy, HAIIUIINTE JIEKTPOHHbIE YPaBHEHHsI AIEKTPOAHBIX MpoueccoB U Beruucaute IC raibBaHUuECcKOro
3JI€MEHTA, COCTOAIIETO U3 CBUHIIOBONH M MAarHUEBOH IIACTHH, OITYIICHHBIX B PACTBOPBI CBOMX coJIel ¢ KoHLeHTparueit CM Pb2+
= CM Mg2+= 0.1 mons/n. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn =-1,18 B.

5. Jlns caemyromux ypaBHEHUH Togo0paTh K03 GHIUCHTHL:

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

2) METOJIOM ToTypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTETb.

MnO2 + 02 + KOH K2MnO4 + H20

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

H3As03 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

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

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

6. DIeKTpoNu3 pacTBOpa HATpaTa cepedpa MPOBOIMIH IIpU cuile Toka 2 A B TedeHHe 4 4. CocTaBbTe IMEKTPOHHBIC YPAaBHEH
MPOLIECCOB, TMPOUCXOAAIINX Ha dekTpoaax. Kakas macca cepebpa BeIIeniIach Ha KaToje U KakoB 00beM rasa (H.y.), BbIIe-
JIUBIIETOCS Ha aHoxue?

Bapuant Ne2
1. YkazaTs Tun cBs3u B Monekynax H20, NH3, N2H4, N2. Kakue 351eKTpoHbI IPUHIMAIOT y4acTHe B 00pa30BaHUU CBS3EH, IMeeT
JM MecTo THOpuau3anys (Kakasi) - cBsi3b? [lokaxute HarpaBiIeHNUE IEPEKPHIBAHMS 3JIEKTPOHHBIX 001akoB. KakoBa opma




MoIeKyn?

2. Boruucnure H, S, u G peakuuu, npotekatouieit mo ypasaenuto Fe203(k)+3H2(r) = 2Fe(k)+3H20(r). Bo3amoxkHa 11 pe-akius
BocctanoBierus Fe203 Bogopoaom mipu 500 u 2000 K?

3. Ucxomubie konnenTpanuu [NOJucx u [Cl2]ucx B romorenHoi cucteme 2NO + C12 «<» 2NOCI coctapnsioT cootBeTcTBeHHO 0,5
u 0,2 Monb/11. BerducnnTe KOHCTaHTY PaBHOBECHS, €CITM K MOMEHTY HaCTYyIUICHUS paBHOBecHs mpopearuposaio 20% NO.

4. Onpenenure, Kakor u3 371ekTpoioB B mape AI/AI3+ u Ni/Ni2+ Oyaer otpunarenbhbiid. CocTaBbTe TalbBaHUYCCKUN 3JICMEHT,
HAIUIINTE YPaBHEHHMS JIEKTPOTHBIX IporeccoB u onpeaenute DJ[C atoro anementa, ecnn EOQ Ni2+/Ni = -0,25B, E0 AI/AI3+ =-
1,66 B.

5. JI7st cneayromux ypaBHEHHH To00paTh KO3 GUIIUEHTBI:

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

2) METOOM Moypeakuuit (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEITb.

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

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(SO)3 + Cr2(S04)3 + K2S04 + H20

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

K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20

6. Ha ckobko yMEHBIIUTCS Macca cepeOpsIHOTO aHo1a, eCciH AIIeKTposu3 pactBopa AgNO3 IpoBOIUTE IIpH cHile ToKa 2 A B
teuenue 38 muH 20 ¢? CocTaBbTe AIEKTPOHHBIE YpaBHEHHS MIPOIIECCOB, IPOUCXOASIINX HA TPAPHUTOBBIX IIEKTPOIAX.

Bapuant Ne3

1. Ykazats Tun cBs3u B Monekynax NH3, CaCl2, BaS, H20. Kakue 351eKTpoHBI IPUHIMAIOT y4acTHe B 00pa30BaHUH CBSI3CH, IMeeT
J1 MecTo ruOpuan3anms (Kakas) U - cBsi3b? [lokakuTe HanmpaBIICHHE MEPEKPBIBAHUS IICKTPOHHBIX 00makoB. Kakosa dhopma
MoJteKyn?

2. Ha ocHOBaHMY CTaHAAPTHBIX TEIUIOT 00pa30BaHUS M a0COIIOTHBIX CTAHAAPTHBIX SHTPONUH COOTBETCTBYIOIINX BEIIECTB
Beruucnute G0298 peakunu, npotekaromieit no ypasuenuo CO2(r)+4H2(r)=CH4(r)+2H20(x). Bo3moxHa 1 3Ta peakiust mpu
CTaH/APTHBIX YCIOBHAX?

3. Ilpu HekoTOpO Temnepatype paBHOBecue roMoreHHoi cucteMsl 2NO + O2 < 2NO2 ycTaHOBHIOCH IIPU CIIETYIOIIUX KOH-
LHEHTpaLUIX pearupyromux BemecTts (MoJn/1n): [NOJP = 0,2; [O2]P = 0,1; [NO2]P = 0,1 momb. Beruucnure KOHCTaHTY paBHOBECHS
M UCXO/IHYIO KoHIeHTpanuo NO u O2.

4. CocraBbTe CXeMy TalbBaHHYIECKOT0 3JIEMEHTA, COCTOSIIET0 U3 TUIACTHH IIMHKA U JKeJle3a, IIOTPYKEHHBIX B PACTBOPHI X COJICH.
Hamumure aneKTpoHHBIE YpaBHEHHS MIPOIIECCOB, MPOTEKAIOIINX HA aHO/E U Ha Kartone. Kakoi KOHIEHTpauy Hago ObUTO OBI B3SITh
MOHBI kene3a (+2) (Mob/i), utoobl DJIC snemenTa crana paBHoi Hymto, ecni CM Zn2+= 0.001 mons/n? EQ Zn2+/Zn =-0,76B, EO
Fe2+/Fe =-0,44 B.

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTH:

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

2) METOJIOM mostypeakuuii (4,5)

VKaKUTE OKHCIUTETb U BOCCTAHOBUTEIb.

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

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

H3As03 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

FeSO4 + KMnO4 + H2SO4 Fe2(S04)3 +K2S04 + MnSO4 + H20

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

6. Dnextposnu3 pactBopa CuSO4 npoBOAMIIM C MEIHBIM aHOJIOM B TeueHue 4 4 ipu cuiie Toka 50 A. Ilpu 3ToM BeIIenmiiocs 224 T
Meu. BeraucimTe BBIXO[ IO TOKY (OTHOIIICHHE MacChl BBIACIMBIIETOCS BENIECTBA K TEOPETHICCKU BO3MOKHON). CocTaBbTe
3JIEKTPOHHBIEC YPaBHEHHS POLECCOB, IPOUCXOAAIINX Ha HIIEKTPOAAX B CIydae MEIHOTO M YTOJBHOTO aHOJIOB.

Bapuant Ne4

1. Ykazats Tun cBs3u B Monekynax SiO2, SnCl4, PC15, MgF2. Kaxue 31eKkTpoHbI IPHHUMAIOT y9acTUe B 00pa30BaHUU CBA3eil,
MMEET JIM MECTO rHOpuau3anus (kakas) u - cBsi3b? [lokakuTe HampaBleHUE NIEPEKPBIBAHMS 3JICKTPOHHBIX 00sakoB. Kakosa popma
MoJteKyin?

2. Ha oCHOBaHUH CTaHIAPTHBIX TEIUIOT 00pa30BaHUA U aOCOMIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIOIINX BEIIECTB
Beruucnute G0298 peakuuu, mpoTekaromiei no ypasuenuto 4NH3(r) + 502(r) = 4NO(r) + 6H20(r). Bo3moskHa 11 9Ta peakuus
IIPU CTaHAAPTHBIX YCIOBUAX?

3. KoncranTa paBHOBecus roMoreHHoi cucremsl N2 + 3H2 < 2NH3 npu nHekotopoii Temneparype paBHa 0,1. PaBHOBecHBIE
KOHIIEHTpAIMK BOJOPOJa U aMMHUaka cooTBeTcTBeHHO paBHbI 0,2 1 0,08 Momb/11. Brruncnnute paBHOBECHYIO U HCXOIHYIO
KOHIIEHTpAIMK a30Ta.

4. CocraBbTe CXeMy, HAIIMIINTE JIEKTPOHHBIC YPaBHEHHMS 3JIEKTPOIHBIX IIPoIieccoB U BerauciuTe D/]C ralbBaHHIECKOTo IEMEHTA,
COCTOSIIIIETO U3 CBUHIIOBOW M MarHUEBOH IIIACTHH, OITYIICHHBIX B PaCTBOPHI CBOMX coueil ¢ koHneHTpamueir CM Pb2+ = CM
Mg2+=0.01 mons/1. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn = -1,18 B.

5. JInst cineayromux ypaBHEHHH 0o100paTh KO3 GHUIUEHTBI:

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

2) METOAOM Moypeakuuil (4,5)

YKaxure OKUCIUTENb U BOCCTAHOBUTETb.

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

H3AsO3 +Zn + HCl AsH3 +ZnCI2 + H20

NaVO2 + H202 + H2SO4 — HVO3 + Na2S04 + H20




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

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

6. CocTaBbTe OJJICKTPOHHBIC YPAaBHEHHS IIPOIECCOB, IPOUCXOSIINX Ha IPAQHUTOBBIX AIIEKTPOAAX TIPH AIIEKTPOIIN3E PACIUIABOB H
BoHbIX pacTBOpoB NaCl 1 KOH. Ckombko JIUTPOB (H.y.) Ta3a BELACIUTCS HA aHOJE IPH NISKTPOIN3E THIPOKCHIA Ka-THs, €CIIH
9JIEKTPOJIN3 MPOBOIUTH B TeueHue 30 MuH npu cuiie Toka 0.5 A?

Bapuant Ne5

1. Ykazats Tuun cBs3u B Monekynax HCN, SiH4, CO, NO2. Kakue 371eKTpoHBI IPHHUMAIOT y9acTHe B 00pa30BaHUU CBA3EH, UMEET
71 MecTo rudpuan3anms (Kakas) U - cBsi3b? [lokakuTe HampaBIICHHE MEPEKPBIBAHUS ICKTPOHHBIX 00nmakoB. Kakosa dhopma
MoJteKyn?

2. Ucxons n3 3HaUeHHH CTAaHIAPTHBIX TEIUIOT 00Pa30BAHUS U a0COMOTHBIX CTAHIAPTHBIX YHTPONHUIT COOTBETCTBYIOIINX BEIIECTB,
Beruucnute G0298 peakuunu, npotekarouieii no ypasuenuto NH3(r) + HC1(r) = NH4Cl(k). MoxeT i1 3Ta peakuust npu
CTaH/IAPTHBIX YCIOBHAX UITH CAMOIIPOH3BOJIEHO?

3. Koncranra paBHOBecHs romoreHHo# cucteMbl CO(T) + H20(1) «» CO2(r) + H2(r) nmpu HekoTOpoii Temmeparype paBHa 1.
Brruncnurte paBHOBECHBIE KOHIIEHTPALMH BCEX PEarnpyOIINX BEIIECTB, ECIM UCXOAHBIE KOHIIEHTPAIHK paBHbI (Mons/): [COJucx
=0,10; [H20]ucx = 0,40.

4. CocraBbTe CXeMy, HAIIUIINTE AIIEKTPOHHBIC YPaBHEHMS 3JIEKTPOIHBIX IPorieccoB U BerauciuTe D/]C ralsBaHHIECKOTO JIEMEHTA,
COCTOSIIIIETO U3 CepeOPSHBIX AIIEKTPOIOB, OMyIeHHBIX: epBbIii: B 0.01 H., a BTopoii B 0.1 H. pacTBops! AgNO3.

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

5. JInst cineayromux ypaBHEHHH oa00paTh KO3 PHUIUEHTBI:

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

2) METOAOM Moypeakuuil (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEIb.

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

H3As03 + KMnO4 +KOH K3As04 +K2MnO4 + H20

Na3AsO3 + K2Cr207 + H2SO4 H3AsO4 +K2S04 + NaSO4 + Cr2(S04)3 + H20

NaVO02 + H202 + H2SO4 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2SO4 — H3PO4 + K2S04 + MnSO4 + H20

6. CocTaBbTe OSIICKTPOHHBIE YPaBHEHHUS IPOIECCOB, IPOUCXOSIINX HA YTONBHBIX 3JIEKTPOIaxX MPH 3IEKTPOIU3E PacTBOpa
CuCl2. Berunciaute Maccy Me/Iu, BBIIEIUBIIICHCS HAa KaTOe, €CJIM Ha aHOIe BBIACTIIOCh 560 MiT Tasa (H.y.).

Bapuant Ne6

1. Yxa3zatp Tun cBs3u B Mosiekyinax COS, COCI2, CF4, H2Se. Kakue aneKTpoHbl IPUHUMAIOT ydacTie B 00pa3oBaHUM CBSI3EH,
MMeET JIM MecTo THOpuau3anus (kakasi) U - ca3b? [lokaxkuTe HanpaBieHHe NEPEKPhIBaHMS MIEKTPOHHBIX 00sakoB. Kakosa gopma
MoJIeKyIn?

2. Yem MOXHO OOBSICHUTB, YUTO NP CTAHAAPTHBIX YCIOBHIX HEBO3MOXKHA dK30TepMuyeckas peakuus H2(r) + CO2(r) = CO(r) +
H20(x); H=-2,85 xJIx.

3Has TemI0BoH 3¢ (HEKT peakuny u aOCOMOTHBIE CTAHAAPTHBIE YHTPOITHH COOTBETCTBYIOINX BelecTs, onpeaenute G0298 sroit
peaKIuH.

3. BeruncnuTe KOHCTaHTY paBHOBecHs Juist roMmoreHHoi cucremsl CO(T) + H20(r) «» CO2(T) + H2(T) ecau paBHOBecHE KOH-
[EHTpaNny pearupyonmx semiects (Mois/i): [COP = 0,004; [H20]P = 0,064; [CO2]P = 0,016; [H2]P = 0,016. Yemy paBHBI
UCXOJHBIE KOHLEHTpauuu Boasl u CO?

4. CocraBbTe CXEMy, HAIIMIIHUTE AIICKTPOHHBIC YPaBHEHHS 3JICKTPOIHBIX MPOIEcCOB, U Berauciute J/C MeIHO-KaIMHEBOTO
raJIbBaHIMYECKOTO 3JieMeHTa, B kotopoM CM Cd2+ = 0.8 Mo/, a CM Cu2+ = 0.01 mons/i. E0 Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. JInst cnenyromux ypaBHeHH 1oqo0paTh KodQpPUIUEHTHI:

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

2) METO/IOM ToTypeakiuii (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBUTETIb.

Zn + (NH4)2MoO4 + HCl MoCI2 + ZnCI2 + NH4Cl + H20

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

H3AsO3 + KMnO4 + H2SO4 H3As0O4 +K2S04 + MnSO4 + H20

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

6. CocTaBbTe JIEKTPOHHBIE YPaBHEHUSI IIPOLIECCOB, IPOUCXOSIIUX Ha MIEKTPoAax mpu anekTpoause pactsopa KOH. Yemy paBHa
CHJIa TOKa, eciii B TedeHue 1 1 15 mun 20c Ha aHOJE BRIAETHIOCH 6.4 T Ta3a? CKOJIBKO JIUTPOB Ta3a (H.y.) BBLAEIWIOCH IIPH ATOM Ha
Karoje?

Bapuant Ne7

1. Yxa3zatp Tun cBsi3u B Mmoiekyinax BiCl3, J2, SiJ4, NF3. Kakue anekTpoHb! IPHHUMAIOT ydacTHe B 00pa30BaHUU CBSI3€H, UMEET JIn
MecTo rudpuan3anys (Kakast) 1 - cBsi3b? [lokaxxute HarpaBlIeHHUE IEPEKPHIBAHNS 3JIEKTPOHHBIX 001aKk0B. KakoBa hopma Mosnexyn?
2. Peaknus ropenus anetuiieHa uneT mo ypasaenuro C2H2(r)+5/202(t) = 2CO2(t) + H20 (k). Borancnure G0298 u S0298.
OOBsICHUTE yMCHBIIIEHHUE SHTPOIINHU B Pe3yAbTaTe 3TOH peakIyu.

3. PaBHOBecue romorennoi cucreMbl 4HC1(r) + O2 <> 2H20(r) + 2C12(r) ycTaHOBHIIOCH MPH CIEAYIOIINX KOHIICHTPALHUIX
pearupyromux Bemects (Monb/m): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Brraucnurte ncxoaHbIe KOHIICHTPa-
M XJIOPOBOJIOPOAA M KUCIOPOJA.

4. Ilotennuan cepebpssHOro amekTpoaa B pactope AgNO3 coctaBun 95% 0T 3HaUEHHsS €r0 CTaHJAPTHOTO 3IEKTPOHHOTO




noTeHuana. Yemy paBHa KOHI[EHTpanus HOHOB Ag+ (monbs/1). E0 Ag+/Ag =+0,8 B.

5. JI7st cneayromux ypaBHEHHH oa00paTh KO3 GUIIUEHTBI:

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

2) METOOM Moypeakuuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEIb.

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

K2SnO3 + Br2 + KOH K2Sn0O4 + KBr + H20

Na3CrO3 + PbO2 + NaOH — Na3CrO4 + Na2PbO2 + H20

H3As0O3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

AsH3 + KMnO4 + H2SO4 H3AsO4 +K2S04 + MnSO4 + H20

6. CocTaBbTe DJEKTPOHHBIE YpaBHEHHS MPOIECCOB, MPOUCXOIAIINX HA YTOJIBHBIX dJIEKTPOJAX MPH IEKTPOIIH3E PACTBOPA
Na2S0O4. Beruncnure Maccy BellecTBa, BBIISISIONIETOCS Ha KaTo/ie, eClii Ha aHoje Beiaensercs 1.12 i raza (n.y.). Kakas macca
H2S04 obpasyetcs mpu 3TOM BO3Je aHoa?

Bapuant Ne§

1. Yka3zatp Tin cBsi3u B Mosiekyinax BeO, KJ, NiBr3, PH3. Kakue 251eKTpOHBI IPUHAMAIOT y9acTHe B 00pa30BaHUH CBSI3CH, HMEET JIK
MecTo THOpuan3ays (Kakas) U - cBA3b? [lokaxknTe HampaBiIeHHE TIEPEKPHIBAHMS IEKTPOHHBIX 001aKkoB. KakoBa popma monekyn?
2. [Ipn nomy4eHny MOJIPHON MacChl KBUBaJleHTa ruipokcnaa kanpius n3 CaO(k) 1 H20(x) Beigensercs 32,53 kK TEIIIO-ThI.
Hanumure TepMOXUMUYECKOE ypaBHEHHE 3TOM PeaKly U BEIYUCIUTE TEIUIOTY 00pa30BaHMsI OKCHJIA KATbIIHSL.

3. KoHcranra ckopoct peakiuu pasznoxenus N20O, mporekatoiieit mo ypaBaenuto 2N20 = 2N2 + 02, pasna 5[710-4. Ha-
ganpHas koHIeHTpaius N20 paBHa 6,0 MoJb/11. Beraucnnure HauaabHYIO CKOPOCTh PEAKIMH U €€ CKOPOCTb, Koraa paznoxurcs 50%
N20.

4. Tlpu KaKo# KOHIICHTPAI[K HOHOB Zn2+ (B MOJIb/JT) MOTEHIMA IMHKOBOTO 3ekTpoaa Oyaet Ha 0.015 B MeHbIle ero cTaH-
JAPTHOTO 3JIeKTpoaHoTro nmoteHrmana? EQ Zn2+/Zn =-0,76B,

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIHCHTHI:

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

2) METOJIOM ToJypeakiuit (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEb.

MnO2 + KCIO3 + KOH K2MnO4 + KCl1 + H20

Na2SeO3 + Br2 + NaOH Na2SnO4 + NaBr + H20

SnCI2 + Bi(NO3)3 +KOH K2SnO3 + Bi +KNO3 + KCl1 + H20

H3AsO3 + KMnO4 + H2S0O4 H3As04 +K2S504 + MnSO4 + H20

K2Cr207 + NO + H2SO4 — Cr2(S04)3 + K2504 + HNO3 + H20

6. OrHAKOBEIC JIU OYIyT HPOIYKTHI, BEIICIUBIIIECS U3 PACTBOPOB CyiIb(aTa Kamus U kKapOoHaTa KaJvs IPH MPOITyCKaHUH Yepes3
3TH PacTBOPEI ANEKTPHIECKOro Toka. COCTaBbTE YpaBHEHHMS IIPOIIECCOB.

Bapuant Ne9

1. Yxa3ate Tun cBs3u B Monekynax SiH4, BF3, N20, AlF3. Kakne 3:mekTpoHBI IPHHUMAIOT y9acTHe B 00pa30BaHMH CBA3EH, MMeeT
7 MecTo ruOpuan3ams (kakast) U - cBs3b? [okaxknTe HampaBIICHHUE IEPEKPHIBAHI MICKTPOHHBIX 00makoB. Kakosa dopma
MoJieKyn?

2. Peakius TopeHus] METHIIOBOTO CITUPTA BhIpakaeTcs TepMoxuMuieckuM ypasHenneM CH3OH(k) + 3/202(r) = CO2(r) + 2H20
(x); H = ? Beruncaure TernoBoii 3 ¢eKT 3Toi peakIun, eciii H3BECTHO, YTO MOJIApHAs TerioTa mapoodpasoBarns CH3OH(k)
paBHa +37,4 xJ[x.

3. B romorenHoi razoBoii cucteme A + B «» C + D paBHOBecHe YCTaHOBUIIOCH MPH KOHIIEHTparuax (Mosw/i): [B] = 0,05 u [C] =
0,02. Koncranra paBHoBecus cucteMbl paBHa 0,04. Beruncnure HCXO/IHBIE KOHIIEHTPAllMK BemiecTB A u B.

4. MaprasIieBblif 2JIEKTPOJ B pacTBOPE €T0 CONM nMeeT moTeHuan —1.23 B. Berauciure koHIEHTpanuo noHoB Mn2+ (Mons/n). EQ
Mn2+/Mn =-1,18 B.

5. JInst cineayromux ypaBHEHHH o00paTh KO3 GHUIUEHTBI:

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

2) METOOM Moypeakuuit (4,5)

YKaxure OKUCIUTENb U BOCCTAHOBUTEb.

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

AsH3 + HNO3 — H3AsO4 + NO2 + H20

K2Cr207 + H3PO3 + H2S04 — Cr2(S04)3 + H3PO4 + K2S04 + H20

K2S + KMnO4 + H2S0O4 — S + K2S0O4 + MnSO4 + H20

NaCrO3 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

6. CocTaBbTE CXEMy IEKTPOJIH3A:

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

Bapuant Nel0

1. Yxa3zatp Tun cBs3u B Mmosiekyinax CCl4, CO2, NO, CS2. Kakue 21eKTpoHbl IPUHUMAIOT yyacTue B 00pa30BaHUM CBS3EH, UMEET JIU
MecTo rudpuan3anys (Kakast) 1 - cBsi3b? [lokaxxute HarpaBlIeHHUE IEPEKPHIBAHNS 3JIEKTPOHHBIX 001aKk0B. KakoBa hopma Mosnexyn?
2. Brraucnure, CKOIBKO TEIIOTHI BRIACTUTCS P cropannu 165 i1 (H.y.) anermiena C2H2, eciu mpoXyKTaMu CrOpaHus SBIS-I0TCS
JUOKCHJ yrIepoaa U mapsl BOAbI?

3. B romorenHotii cucteme A + 2B «» C paBHOBECHbBIC KOHIICHTPAI[MH Pearnpyromux ra3os (Moss/n): [A] = 0,06; [B] = 0,12; [C] =
0,216. Beruucnure KOHCTaHTY pAaBHOBECHUSI CHCTEMBI U UCXOHBIE KOHIIGHTPALIUY BenlecTB A u B.

4. Harmummte ypaBHEHHUS 3IEKTPOAHBIX peakiuid 1 Beraucinte DJ]C ransBaHUYecKux 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

EO0 Ni2+/Ni=-0.25B

EO Pd2+/Pd =+0.99 B

EO Pb2+/Pb=-0.127 B

5. JInst cineayromux ypaBHEHHH oa00paTh KO3 GHUIUEHTBI:

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

2) METOAOM Moiypeakuuit (4,5)

YKaXuTe OKUCIHUTENb U BOCCTAHOBHUTEIb.

KMnO4 + Na2S03 + KOH — K2MnO4 + Na2S04 + H20
K2Cr207 + HC1 — CI2+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 IEKTPOIIH3A:

a) B paciutase NaBr 6) B pactBope CuSO4 ¢ pacTBOPHMBIM aHOIOM.

BapuanTt Nell

1. YkazaTp Trn cBs3u B Mostekynnax BeF2, CO2, NO2, NF3. Kakue 3:1eKTpOoHBI IPHHUMAIOT Y4acTHE B 00pa30BaHHUH CBS3EH, MMEeT
11 MecTo rudpuan3amms (kakast) U - cBsA3b? [lokaxkuTe HampaBlIeHHE MIEPEKPHIBAHMS HICKTPOHHBIX 001akoB. Kakosa hopma
MoJIeKyI?

2. TermioBo# 3P PEKT peakiuu CropaHus KUAKOro OeH30I1a ¢ 00pa3oBaHKEM TapoB BOJBI U TMOKCHIA yrilepoa paBeH -3135,58
k/Ix. CocTaBbTe TEPMOXUMHUIECKOE YPABHEHHE ITOH PEAKINU M BEI UUCIUTE TETIOTY oOpa3oBanust COHO6(x).

3. B romorennoii cucteme CO+C12+COCI2 paBHOBeCHBIE KOHLIEHTPALMU pearupyoumux semects (Monbs/n): [CO] = 0,2; [C12] =
0,3; [COCI2] = 1,2. BpluuciuTe KOHCTAaHTY PaBHOBECHS CUCTEMBbI U MCXOHbIe KoHIeHTparuu C12 u CO.

4. Berauciute D/1C KOHIEHTPAIIMOHHOTO 3JIEMEHTA, COCTOSIIECTO U3 IIMHKOBBIX AJIEKTPOIOB, OMYIIEHHBIX B PaCTBOPHI CYIb-(arta
UHKa ¢ KoHUeHTpauusamu 2110-2 mons/n u 3,250110-3 moms/1.

5. JI7st cneayromux ypaBHEHHH oa00paTh KO3 GUIIUEHTBI:

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

2) METOJIOM IToypeaknui (4,5)

YKaxuTe OKUCIUTENh U BOCCTAHOBUTETb.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20

KMnO4 + KNO2 + H2SO4 — MnS0O4 + KNO3 + K2S04 + H20

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

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

6. CocTaBbTe CXeMY IEKTPOIM3A:

a) B paciuiase BaCl2 6) B pactBope BaCl2 ¢ yronsHbIMU 3€KTpOgaMHU.

Bapuant Nel2

1. Ykazats Tun cBs3u B Monekynax AlCI3, BeCl2, NO, CO2. Kakue 31eKTpoHBI IPHHUMAIOT y9acTre B 00pa30BaHUU CBA3EH, UMEET
JM MecTo ruOpuan3anms (kakas) U - cBsi3b? [lokakuTe HampaBIICHHE MEPEKPBIBAHUS IICKTPOHHBIX 00makoB. Kakosa dhopma
MoJteKyin?

2. Bpraucnute KOIUIECTBO TEILUIOTHI, KOTOPOE BHIACIUTCS PU BOcCTaHOBIEeHNH Fe2(03 MeTalTnaecKuM aJTiOMHHUEM, €CITU ObLIO
nomy4deHo 335,1 r xenesa.

3. Peakuus unet o ypaBuenuto H2 + 12 = 2HI. KoncTtanTta ckopocTy 3TOl peakiiuu npu HEeKOTopoi Temrneparype pasaa 0,16.
HcxomHbIe KOHIIEHTPAIMY pearupyronux Bemects (Monb/n): [H2] = 0,04; [12] = 0,05. Beruncnure Ha9aIbHYI0 CKOPOCTh PEaKIUK U
ee ckopocts npu [H2] = 0,03 moms/11.

4. IIpu kakoil KOHIIEHTPALIIX HOHOB MeaX (+2) MOTEHIMAaI MEAHOT0 AIEKTPOIa paBeH CTaHIAPTHOMY NMOTEHIHATY BOAOPOI-HOTO
anextpoaa. EO Cu2+/Cu = +0,34 B.

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIHCHTHI:

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

2) METO/IOM Toypeakiuit (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEb.

Zn + (NH4)2Mo0O4 + HCl MoCI2 + ZnCI2 + NH4Cl1 + H20

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

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

H2S203 + HCIO — H2S04 + HC1 +S + H20

6. CocraBbTe cXeMy DJIEKTPOIIH3a:

a) B paciutaBe NaBr 0) B pactBope NaBr ¢ yroJbHBIMH U METHBIME JJIEKTPOIaMHU.

BapuanTt Nel3

1. Yka3ate Tun cBsi3u B MoJiekyinax BeO, CO, NO, NF3. Kakue 351eKTpoHbl IPUHUMAIOT y4acTHe B 00pa3oBaHUU CBS3EH, HME-ET JIH
MecTo rudpuan3anys (kakas) u - cBa3b? [lokaxnTe HarpaBIeHHE IEPEKPHIBAHUS JIEKTPOHHBIX 001aKkoB. KakoBa popma monekyn?
2. I'azo06pa3zusiit aTroBbIH ciupt C2HSOH MoskHO nonyuuTts npu B3auMoaeicTeuu stwiieHa C2H2(r) u BoasHbIx napoB. Ha-




MUIINTE TEPMOXUMUYECKOE YPaBHEHHE 3TOH peakIuu, MPpeABaAPUTETHHO BEIYHUCIUB €€ TEII0BOH (D (HeEKT.
3. Peaknus uaet mo ypaBaenuto N2 + 3H2 = 2NH3. KoHIiieHTpaliuu yqacTBYIOIIMX B Heil BemecTB (MoJin/i1):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. Beraucnure KOHIICHTPAIIUIO BOAOPOAa ¥ aMMuaka, ipu [N2] = 0,5 monb/m.

4. Kaxoit 1omKHa OBITh KOHIIEHTPAIHS COJIM IMHKA B PACTBOPE, YTOOBI 2JIEMEHT

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

EO0 Zn/Zn2+=-0.76 B

E0 Mg2+/Mg=-2.37B

5. Jlns caemyromux ypaBHEHUH Togo0paTh K03 GHIUCHTHI:

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

2) METOJIOM ToJTypeakiuii (4,5)

YKaKuTe OKUCIHTENb U BOCCTAHOBHUTEIb.

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 + H2SO4 H3AsO4 +K2S04 + MnSO4 + H20

6. CocraBbTe CXeMy DIIEKTPOIH3a;

a) B paciuiase U B pactBope SrCl2 ¢ HepacTBOPUMBIMH 3IIEKTPOJAMH

6) B pactBope NiSO4 ¢ pacTBOPUMBIM aHOJOM.

Bapuanr Nel4
1. Ykazats Tuun cBs3u B Monekynax LiH, NH3, H20, HF. Kakue »1eKTpoHbI IPUHUMAIOT yJacTHe B 00pa30BaHUM CBSI3eH, UMeeT 1
MecTo rudpuan3anys (Kakast) 1 - cBs3b? [lokaxxute HarpaBiIeHUE IEPEKPHIBAHMS 3JIEKTPOHHBIX 001aKk0B. KakoBa opma Mosnexyn?

2. Borancnure G0298 114 cienyromux peakuii:

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

MOHO JIK MOJTyIHuTh QTOP MO peakiuu (a) 1 BocctaHoBUTh PbO2 muHkoM 1o peakiuu (0).

3. Peakmus unet no ypaBHeHnIo N2 + 02 = 2NO. KoHIeHTpanuy HCXOIHBIX BEIIECTB 10 Hadaia peakmuu 6summ [N2] = 0,049
Monb/i1, [02] = 0,01 Monb/n. Beraucante KOHIEHTPALUIO 3TUX BemecTs, koraa [NO] = 0,005 monb/m.

4. Tpu kakoit KoHIIEeHTpaIK HoHOB Fe2+ aeKkTpoaHbIi OTeHIIHA jkesie3a paBeH Hymo. EQ Fe2+/Fe = -0,44 B.
5. s caenyromux ypaBHEHHH ogo0paTh KO3 GHIIUCHTHI:

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

2) METOAOM Moypeakuuil (4,5)

VYKakKUTEe OKUCIUTEIb U BOCCTAHOBUTENb.

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

HNO3 + Ca — NH4NO3 + Ca(NO3)2 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

K2S + KMnO4 + H2S0O4 — S + K2S04 + MnSO4 + H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocTaBbTe CXeMy DJIEKTPOJIH3a:

a) B pacrutaBe Ca(OH)2

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

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

5.3. Kpurepuu BbICTABIeHUS OLEHKH CTYJEHTY

OreHka «5» (OTIIMYHO) CTABUTCS €CIIH: TIOJTHO PACKPHITO COJlep KaHUe MaTepraa OMiIeTa: HCUepIBIBAIONINE W apTyMEHTHPOBaHHEIS
OTBETHI Ha BOIIPOCHI B OMIIETE; MAaTEPHAIT H3JI0XKEH IPaMOTHO, B ONIPE/CIICHHON JTOTHYECKOH MOCIeA0BaTeIFHOCTH, He TpeOyeT
JIOTIOJTHUTEJILHBIX OSICHEHHUH, TOUYHO MCIIOJIB3YeTCS TEPMHUHOJIOTHS; IEMOHCTPUPYIOTCS IIyOOKHE 3HAHUS JUCUUILIMHBI (MOYJIs);
JiaHbl 000CHOBAHHBIC OTBETHI Ha JOTIOIHUTEIbHBIE BOIPOCHI.

OrmeHka «4» (XOpOIII0) CTAaBUTCS, €CIIM: OTBETHI HAa IIOCTABJICHHBIE BOIIPOCH! B OMJIETE M3/IaraloTcs CHCTEMAaTH3HPOBAHO 1
MOCJIeI0BATENBHO; JEMOHCTPHUPYETCS YMEHHE aHATN3HPOBATh MaTepHal, OJHAKO He BCE BBIBOJBI HOCAT apryMEHTUPOBAHHBIN H
JIOKa3aTelbHbIA XapaKkTep, B N3JI0KEHUH JOITYIICHbl HeOOobIIne TPoOeIibl (HETOUHOCTH), HE MCKa3HBIIUE COJICPIKaHUE OTBETA;
MaTepHuall n3jaraeTcs yBepeHHO, B OCHOBHOM IIPABIUIBHO JJAHBI BCE ONPEICIICHHS M MOHAITHS; IIPH OTBETE Ha JOTIOIHHUTEIIHHEIC
BOIIPOCHI MOJTHBIE OTBETHI JAHBI TOJIBKO IPH TOMOIIN HaBOSIIHX BOIIPOCOB.

Orenka «3» (YIOBIETBOPUTENHHO) CTAaBUTCS, €CIIH: HETIOJIHO WM HETIOCIIEI0BATENbHO PACKPBITO COAep KaHue MaTepHraia, HO
NOKa3aHo ofliee TOHUMAaHNE BOIPOCa ¥ IPOAEMOHCTPUPOBAHbl YMEHHUS, JOCTATOUHbIE JUIS JAJTbHEHILIETO YCBOCHUS MaTepuaia;
MMEJHCH 3aTPYAHCHNS WM JOITYIIEHBI ONIHOKH B ONIPEACICHIHN IIOHATHH, HCIIOJIF30BaHUH TEPMHUHOJIOTHH, UCTIPABIEHHBIEC TIOCIIE
3aMeYaHuil mpernoaaBaress; IpyH HEMOJIHOM 3HaHUU TEOPETHYECKOT0 MaTepuaia BbIsIBIeHa HeA0CTaTouHasi chOPMUPOBAHHOCTD
KOMIIETEHIINH, yMEHHUH W HaBBIKOB, CTY/ICHT HE MOXKET IIPUMEHUTH TEOPHIO B HOBOH CUTYaIHH.

OreHka «2» (HEYIOBICTBOPHUTEIHHO) CTABHTCS, €CIIN: HE PACKPBITO OCHOBHOE COJIepKaHMe yueOHOTo MaTepuaina; 00HapyKEeHO
HEe3HaHHE WM HEeTIOHUMaHHe O0JbIIel MiTH Hanbosiee BaXKHON JacTH y9eOHOr0 MaTepHaa; OMYIIeHbI OIIMOKY B OIPEICIICHUN
HOHATHH, TIPH UCIIOJIb30BAaHNH TEPMUHOJIOI UM, KOTOPbIE HE UCIIPABJICHBI I10CIIE HECKOJIBKUX 3aMeYaHui IperoiaBaTens; HapylieHa
JIOTHKA B U3JI0KEHUU MaTepHalla, HeT HEOOXOANMBIX 000OIICHNUH 1 BBIBOAOB; HEAOCTATOUHO COPMHUPOBAHBEI HABBIKM MTICHMEHHOM
peun; paboTa sSBIISIETCs IIaruaToM Apyrux padot 6onee yem Ha 90%.

5.4. ®opma npoMe:KYTOUYHOM aTTecTALMU

[TpomexyTodHas aTTeCTaIHs 110 PE3yIbTaTaM CEMECTpa M0 AUCIHUILINHE IIPOXOIUT B (hopME 3K3aMEHa.




KonTpois 3a ycBOGHHEM TEOPETHUECKUX 3HAHUI U IPAKTHUECKUX HABBIKOB (TEKYIIHI KOHTPOIIb) OCYIECTBIICTCS
IpenojaaBaTesIiMU P IPOBEPKE YMEHUsI aHATH3UPOBATh HAYYHbIE TEOPHHU, ApTYMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUS; B
XOJIe peIIeHNs MPAKTHYECKNX 3aIaHUH, CHTYyallHOHHBIX 3a/1a4, IIPHY 3alUTe JOKIaI0B Ha MPaKTHUCCKUX 3aHATHAX, 1e0aToB,
HIPOBEPKE CAMOCTOSTENBHOM PabOTHI CTYCHTA.

DOoHJ| OLIEHOYHBIX CPEACTB Pa3pabOTaH U YTBEPHKJIEH IPOTOKOJIOM 3acelaHus Ka(eapsl.

6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi JinTepatypa

6.1.1. OcHoBHas IMTEpaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3nmarenscTBO, TOI

JI1.1 [ Mapmankus, M.O. Xumus : yaebnoe mocodue / M.@. Mapmankun, U.C. I'puropsta, | CraBponons : CKOVY, 2015. -
JI.H. KoBanes [DnextpoHHbIi pecypc]: Pexxum noctyna 228 c., 2015
URL: http://biblioclub.ru/index.php?page=book&id=457440
JI1.2 | Boctpuxosa, H.M. Xwumus : yaeoHoe mocooue / H.M. Boctpukosa, I'.A. Koposesa Kpacnosipck : COVY, 2016. -
[OnexTpoHnHslil pecypc]: Pexum nocryna 136 c., 2016
URL: http://biblioclub.ru/index.php?page=book&id=497755
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA
ABTOpBI, COCTaBUTEIIH 3ariaBue W3narensCcTBO, TOI
JI2.1 |Jlymeiiko, T.I'. Beenenue B o6uyto xumuto : yae6uuk / T.I'. Jlyneiiko : Pexxum WznarensctBo KOxHOTO
noctyna URL: http://biblioclub.ru/index.php? (benepanbHOro YHUBEPCUTETA,
page=book&id=241121 2010.-232¢., 2010
6.1.3. Metoauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue W3natenscTBo, rox
JI3.1 |Jlunaros A.E. Meroandeckue yka3aHHUs 110 CAMOCTOSTENBHOH paboTe CoBp. TeX. yHUBEP-T. psA3aHb,
CTYJ€HTOB U MOJATOTOBKE K CEMHUHAPCKUM 3aHITHIIM 2021
[DnexTponHbIit pecypc]: Pexxum noctyna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf
JI3.2 | KyBumukoBa A.Jl. XuMus; METOAUYECKHIE YKa3aHUs U1 BBIITOJIHEHUS CoBp. TEXH. yHUBEP-T. —
71a00paTOPHBIX PaboT [DIEKTPOHHBIH pecypc]: Pexxim mocryma: Pszans, 2018. —64 c., 2018
http://109.195.167.114/pub/mr/_himia LR.pdf
6.2. IlepeyeHnb pecypcoB HH(POPMALIMOHHO-TEIeKOMMYHUKAIIMOHHOI ceTu ""MHTepHeT"
D1 | DnexTpoHHO-OMONIMOTEUHAs cucTeMa "YHUBepCUTETCKas OMOIMoTeKa OHIaiH"
6.3.1 Ilepeyensb NpOrpaMMHOro odecreyeHust
6.3.1.1 | Jlunensuonnoe I10
63.1.2(1. MS Office 2007. H/mum. 412127472 22.05.2010r.
6.3.1.3]2. Windows XP, Autodesk AutoCAD
6.3.1.4
6.3.1.5 | CBoboaHO pacrpoctpansemoe 110
6.3.1.6|1. Oducnoe npunoxenue Libre Office;
6.3.1.7(2 Apxusatop 7-zip;
6.3.1.8 3. Bpaysep nzobpaxenwuii Fast Stone Image Viewer;
6.3.19|4 PDFpunep Foxit Reader;
6.3.1.1]5 Menua npourpeBatens VLCmediaplayer;
0
6.3.1.1]6. Bpaysep Google Chrom, FireFox;
1
6.3.1.1]7. IIporpamma mmst pabotsl ¢ rpadukoit XnView;
2
6.3.1.1(8. 3ByKoBoli pemaktop Audacity;
3
6.3.1.1(9. Mathcad Express
4
6.3.1.1
5
6.3.2 Ilepevyenb nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | CpaBouHO — npaBoBas cucrema «["apant»
6.3.2.2 | 1. www.http://biblioclub.ru/ - DnexTpoHHO-6MOMHOTEYHAs cucTeMa Y HUBEpCUTETCKas OMOIHOTeKa OHIaiH";
6.3.2.3 | 2. www.elibrary.ru — HayuHas 371€KTpOHHAst OMOIHOTEKA,;




6.3.2.4 | 3. www.openedu.ru - «HarroransHast IuaTopMa OTKPEITOr0 00pa30BaHMU»,

6.3.2.5 | 4. https://uisrussia.msu.ru - YHUBepcuTeTCKas HH(GOPMAIOHHas cucteMa «Poccnsy.

6.3.2.6 | IIpodeccruonanbHbie 0a3bl TaHHBIX:

6.3.2.7| http://www.tehlit.ru/ TexJIut OndIHOTEKA

6.3.2.8 | http://economy.gov.ru/minec/about/systems/infosystems/ ba3za ganusix MuHskoHOMpa3Butusi PO «MHpopMaIimoHHbie
cucreMbl MuHHCTEpCTBa B ceTi HTEpHET»

6.3.2.9 | raai.org — Poccuiickas Accorpanus KICKyCCTBEHHOTO HHTEIICKTa

6.3.2.1 | http://www.raasn.ru/index.php Poccuiickas akageMus apXUTEKTYphI B cTpouTelbHbIX Hayk (PAACH)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MO A YJIA)

7.11390048, r. Psa3ans, ya. HoBocenos, a. 35 "A", ayn.119,Meauna-Aynuropusi, 000pyaoBaHHas MyJIbTUMEIUHHBIM
obopynoBanueM: komibiotep Pentium-1V ¢ DVD-RW, IIpoektop

7.21390048, r. Psa3anb, ya. HoBocenos, a. 35 "A", ayn.103, Jlabopatopust xumudeckoit Texnosorun, O0opynoBaHue:
(OTORIIEKTPOKOIOPUMETP; crieKTpoMeTp MYM-2, monspumerp, pedpakromerp, pHmMeTprl, XxpomaTorpad, CIEeKTpOMeTpHI
K®K-2 u KOK-3, YO criekrpomerp PI14, snexTpoHHBI MEKpocKoI, oOpynoBanue aias TCX, aBaropaTtop poTOPHBIH,
Ha0Op XMUM. MOCYBI, INTATUBBI U MP.

7.3 1390048, r. Psazans, yn. HoBocenos, a. 35 "A", aya. 204, Jlabopatopus BUpTyalbHBIX padoT, BupTyanbHbie 1a0.paboTsr: 1.
OKHCITUTENILHO — BOCCTAHOBUTEbHBIE peakiuu 2. DnekTpoiu3 3. ['maponus coneii 4. ['anpBaHUYECKUit SJIEMEHT 5.
Xummueckoe paBHoBecue 6. [TomydeHue u cBoiicTBa KapOOHOBBIX KACJIOT 7. KHHETHKA XUMHUYECKHX TPOIIECCOB 8.
KomrmnexcHbie coenuuaenus 9. Penienue skciepuMeHTaIbHBIX 3a7a4 10 Paclio3HaBaHUIO HEOPTraHUYECKUX BEIleCTB

7.41390048, r. Pszans, yn. HoBocenos, 1. 35 "A", ayn.109, [Tomenienue Uit caMOCTOSITENBHOM PabOTH 00YJaIOIIUXCA.
Ob6opynosanue: padbouee mecto: Pentium IV-2I'6 — 2 mt. IIpunteps- MOY HP 125 — 2mt; Kommiekt nepudepuitHoro
MYJIbTUMEIUIHOTO 000pynoBaHus. [ToaKIoueHHE K CKOPOCTHOMY MHTEpHETY.

8. METOJUYECKHUE MATEPHAJIBI JJI51 Ob YIAIOIIUXCS IO OCBOEHUIO AUCIUAIIIMHBI (MOYJIST)

I'noccapuit

AToMHas Macca abCOJIIOTHAsE — Macca OJTHOTO aTOMa XUMHUYECKOTO dJIEMEeHTa (BBIpakeHHast B KT HJIH T), ONpeersieMas METOIOM
MaccCleKTpoMeTpuu. 3HadeHns1 a0COTIOTHBIX aTOMHBIX MacC Ype3BBIYaifHO MaJibl U HEYAOOHBI Il HETIOCPEICTBEHHOTO
ucnonb3oBanus (ot 1:10-27 o 1-10-25 Kr), MOATOMY BMECTO HUX UCIIOJB3YIOTCS OTHOCUTEIbHBIC aTOMHBIE MacChl. AOCOIIOTHYIO
Maccy aToMa MOKHO BBIYUCIUTh TIEPEMHOKEHHUEM OTHOCUTEIIHHOM aTOMHON MacChl U aTOMHOW €IMHUIIBI MacChl, KOTOpasi paBHA
1,66-10-24 kr.

ATOMHas Macca OTHOCUTENbHAs — YHCII0, TOKa3bIBaIOLIee BO CKOJIBKO pa3 Macca OJHOr0 aToMa JaHHOTrO dyeMeHTa Oonpiie 1/12
4acTH Macchl atoma uzotona yriaepoaa—12 (12C). OtHocuTenbHBIE aTOMHBIE MacChl 2JIEMEHTOB yKa3aHbl B [leproanueckoit
CUCTeMe, TIPY 3TOM JJIsl OONBIIMHCTBA JIEMEHTOB yKa3aHbl CpeHeapu(hMETHICCKIE 3HAUESHHSI OTHOCUTEILHBIX aTOMHBIX Mace JIJIst
MPUPOIAHOIN CMECH U30TOTOB 3THX DJIEMEHTOB; €ANHUIIA U3MEPEHHSI — AaTOMHAsI €JMHUIA MACChl — OOBIYHO HE YKa3bIBaeTCs WIIN
yKa3bIBaeTCs B CKOOKax (a.e.M.).

ATOMHBIN HOMEp — NOPSAKOBBIA HOMep 3nemeHTa B [leproanueckoii cucreme. EMy paBHBI: TTOJIOKUTENBHBIN 3aps/ sipa aToma,
YHUCIIO IPOTOHOB B SIIPE aTOMa U YUCIIO JIEKTPOHOB B 3JIEKTPOHHON 000JI0UKE aToMa.

Banentnocts (ot naT. Valentia cuna) — cmocoOHOCTh aTOMa IPUCOSAUHATD WM 3aMEIaTh ONpeIeIEHHOE YUCIIO APYrHX aTOMOB MM
ATOMHBIX I'PYIII ¢ 00pa30BaHUEM XUMHUYECKOH cBsi3H. CylIECTBYET HECKOIBKO BUI0B BaJICHTHOCTH, HAIIPUMED, CTEXMOMETpUYECKAs
— YHCJIO 9KBUBAJICHTOB, KOTOPOE MOXKET K ce0e MPUCOCTUHNUTE TAaHHBIH aTOM, SJIEKTPOHHAS — YHCIIO XUMHUECKUX CBSI3EH,
00pa3yeMbIX JaHHBIM aTOMOM. 3HaYCHUS 3THUX ABYX BaJICHTHOCTEI MOTYT He COBIAAaTh: B mepokcuie Bogoposa H-O-O-H
CTeXHOMETpHYECKasi BaJICHTHOCTb KUCIIOPO/Ia paBHA €MHUIIE, a 3JIEKTPOHHAst — IBYM. CylIecTBYET TakKe KOOpAUHALMOHHAs
(CTpyKTYpHAsi) BAJICHTHOCTh, KOTOPasi OMPECIISETCS YUCIOM COCEHUX aTOMOB. KOJTM4ecTBEHHOM MepOoi BAJICHTHOCTH aToMa
9JeMeHTa D MOXKET CIY)KUTh YHCIIO aTOMOB BOJIOPOa (BaJIEHTHOCTH 110 BOAOPO/Y) HITH KHCIOPoAa (BaJICHTHOCTD IO KHCIOPOY),
KOTOpbIe D npucoeauHseT, 00pasys ruapua DHx nnn okens OnOm. EcTb 2neMeHThI, KOTpble UMEIOT MOCTOSHHYIO BaJICHTHOCTb:
onmnoBaientHsl H, Li, Na, K, Rb, Cs; nByxBaneutusl Be, Mg, Ca, Sr, Ba; TpexBanentHsl B, Al. B pa3nu4HbIX COCTUHEHHUIX aTOMBI
OJTHOTO M TOTO K€ DJIEMEHTa MOTYT MPOSBIISATH pa3IMYHbIe BAJICHTHOCTH (TIepeMEHHas BAJICHTHOCTB): TaK, cepa IByXBaJICHTHA B
H2S u CuS, uetsipexBanentna B SO2 u SF4, mectuBanentHa B SO3 u SF6. B paMkax 31eKTpOHHON TeOPUN XUMUYECKOH CBA3U
BaJICHTHOCTb aTOMa OIpeIeNIIeTCs YMCIOM €r0 HECTIAPEHHBIX MJIEKTPOHOB B OCHOBHOM HJIM BO30Y)KICHHOM COCTOSIHUH,
Y4acTBYIONIMX B 00pa30BaHUM OOIINX IEKTPOHHBIX Tap C JICKTPOHAMH JIPYTHUX aTOMOB.

BemectBo(a) — puznueckast cyOCTaHIUS CO CTICUPHUECKIM XUMUYIECKUM COCTaBOM. KaxIoMy BEIIeCTBY MPHUCYIT HAOOp CBOHCTB
— OOBEKTUBHBIX XapaKTEPUCTHUK (IUIOTHOCTh, TEMIIEPATypa IIABJIEHUS, TEMIIEpAaTypa KUTIIEHUs, TEPMOIMHAMUYECKIE
XapaKTEPUCTUKU, TapaMeTPhl KPUCTAIUIMYECKON CTPYKTYpPbI), KOTOPbIE ONPEACIISIOT HHANBUAYAIbHOCTh KOHKPETHOTO BEIIECTBA U
TEM CaMBbIM TTO3BOJISTIOT OTIUYUTH €r0 OT BCEX JPYruX BenecTB. BemecTBa ObIBAIOT MPOCTHIE (COCTOSAT U3 ATOMOB OJTHOTO
XUMHYECKOTO 3JIEMEHTA U HE MOTYT OBbITh Pa3JIOKEHbI Ha IPYTHe BEIIECTBA B YCIOBUIX XUMUUECKUX PEAKIUH), CI0XKHBIE
(XuMHUYEeCKHe COeTUHEHUS], COCTOSALINE U3 aTOMOB HECKOJIBKHX JJIEMEHTOB), HEOpraHW4YeCKHe (He UMEIOT XapaKTepHOIo s
OpPTraHUYECKUX BEIICCTB YIIIEPOJHOTO CKENIETa, HE COJIepKaT yriepoaa, KpoMe KapOHuI0B, IIMaHUI0B, KApOOHATOB, OKCUIOB
yIiIeposia ¥ HEKOTOPBIX IPYTHX COSANHEHHUH, KOTOPBIE TPAJUIIMOHHO OTHOCAT K HEOPTaHUIECKNUM ), OpraHIYecKue (Kiacc
COEJIMHEHUI, B COCTaB KOTOPHIX BXOJIUT YIIepo/l, 3a UCKIIOUEHHEM KapOUI0B, yrOJIbHONW KUCIOThI, KApOOHATOB, OKCHIOB YIJIEpOAa
Y [IUaHH]IOB), IPUPOJIHBIE BelecTBa (cM. MUHepalbl).




Bogopoanas cBsi3b — popMa accolmanii MeXIy dIEKTPOOTPULIATEIbHBIM aTOMOM M aTOMOM BoJiopoaa H, cBsI3aHHBIM KOBaJICHTHO C
JPYTHM 3JIEKTPOOTPULIATEIbHBIM aTOMOM. B KadecTBe 31eKTpooTpULAaTeIbHBIX aTOMOB MOT'YT BicTynaTh N, O wiu F. Hacto
BOJIOPOJTHYIO CBSI3b PACCMATPUBAIOT KaK AICKTPOCTATHIECKOE B3aNMOIEHCTBHIE, YCHIIEHHOE HEOOIBIINM pa3MepoM BOIOpOIa,
KOTOpoe obecrieynBaeT OJIM30CTh B3aNMOICHCTBYIOMINX JUITOJICH. DHEPTHs BOAOPOIHON CBSI3U 3HAYUTEIHHO MEHBIIE SHEPTHH
00OBIYHOM KOBaJIeHTHOH cBs3H (He mpeBbiiaeT 40 k/[k/MoIb), OTHAKO ATOM SHEPTUHU TOCTATOUHO, YTOOBI BBI3BATH ACCOLIUAIIMIO
MOJIEKYI, T.€. UX 00BETMHEHNE B JUMEPHI WU NTOJUMEPBl. BonopoaHas CBs3b CIY)XUT MPUYMHON aHOMAJIbHO BBICOKUX TEMIIEPATYP
TUTABJICHUS ¥ KHITEHVSI TAKUX BEIECTB, KaKk (TOPOBOJOPO, BOJA, AMMHAK.

JIBoiiHas CBA3b — KOBAJICHTHAsI XUMHUYECKAs CBSI3b, 00YCIIOBIEHHAS ABYMS OOIIMMH JIEKTPOHHBIMH MapaMu.

3aps(bl) — CBOMCTBO HEKOTOPBIX 3JIEMEHTAPHBIX YaCTHULl M HOHOB. HauMeHBIINM 3aps10M SBIISETCS 3apsizl SJIEKTPOHA, paBHbII
1,6:10-22 Ki1, eMy IpECBOGH 3HaK «MHHYC». Takoif e 3aps, HO MPOTHBOIOIOKHEIHA 10 3HAKY («ILTIOCY), UMEET MIPOTOH. 3apsiIbl
MOHOB PaBHBI WM KpaTHBI HanMeHbIHM 3apsinam: H+, Ca2+, Cl—, SO42—u T.1.

HonHas cBsi3b — NpOYHas XMMUYECKas CBsI3b, 00pa3yroIascs MeXx 1y aToMaMu ¢ 00bLION pazHocThio (>1,7 mo mkane [lonunra)
JNEKTPOOTPHUIIATEIILHOCTEH, IIPH KOTOPOH 00IIast 3IEKTPOHHAS Mapa IMOJHOCTBIO MEPEXOIHUT K aTOMY C OOJbIIIei
3JIEKTPOOTPULIATENIBHOCTHIO, HanpumMep, coeanHenne CsF, B KoTopoM «cTernenb HOHHOCTHY» cocTaBisieT 97 %. XapakTepHbIM
CBOWCTBOM TOAOOHBIX COEIMHEHUH SIBIISIETCS XOPOILAsi pACTBOPUMOCTD U DJIEKTPOIUTUUECKAs IUCCOIUALIUS B TTOJISIPHBIX
PacTBOPUTEISIX.

KucnoTHOE 9HCII0 — BEIMYHHA, XapaKTePU3YIOIas COAePKaHNe KACIOT B HEKOTOPBIX TEXHHYSCKUX W MIPUPOIHBIX MPOIYKTAX;
paBHO unciry MmunmarpaMmmoB KOH, pacxoxyemsix Ha Hefitpanm3anmio | T mpoaykra. KucimoTHoe 4ncio nMeeT 3HaueHHe 00BIYHO
MIPY aHAJIM3€e KUPOB.

KoBasieHTHas CBSA3b — XMMUYECKas CBsI3b, 00pa3oBaHHAs 0000IIeCTBICHHEM (TIEPEKPBIBAHUEM) MTAphl BAJICHTHBIX AJIEKTPOHHBIX
obrakoB. OGecneunBaroIie CBA3b ANEKTPOHHEBIE 00J1aKka (3JEKTPOHBI) HA3BIBAIOTCS OOIIIEH AIeKTPOHHOH mapoil. XapakTepHble
CBOICTBa KOBAJICHTHOH CBS3M — HANPaBIEHHOCTh, HACHIIIIAEMOCTbh, MOJIIPHOCTD, TMOJIIPU3YEMOCTh — ONPEAEISIOT XUMUIECKHE 1
(usmueckue cBorcTBa coequHeHMi. Ecim aToMbl, 00pa3yroliye KOBaJICHTHYIO CBSI3b, OJIMHAKOBBI, TO HCTHHHBIC 3apsiIbl AaTOMOB B
MOJIEKYJIe TaK)Ke OIMHAKOBHI, IOCKOJIBKY aTOMBI, 00pa3yIoIye CBI3b, B PABHOH CTEIICHH BJIAJICIOT OOIIEH 3JIEKTPOHHOH Mapow.
Takas cBS3b Ha3bIBaETCSA HEMOIIPHON KOBAIGHTHOH CBA3BI0. TaKyro CBSI3b MMEIOT IIPOCTHIE BemecTa, Hanpumep: 02, N2, CI2.
Ecnu aToMbl pa3nuyHbl, TO CTENEHb BIaJeHUs OO Mapoil 2IeKTPOHOB OMpeaesieTcs Pa3IuurueM B JIEKTPOOTPUIIATEIbHOCTSIX
aTOMOB. ATOM C OOJIBIIICH AIIEKTPOOTPUIIATEIBHOCTRIO CHIIBHEE IPUTATHBACT K cede mapy 3JCKTPOHOB CBSI3H, M €r0 UCTUHHBIN
3apsiJl CTAHOBHTCS OTPHIATEIBHBIM. ATOM C MEHBIIICH IEKTPOOTPUIIATEIFHOCTHIO IPHOOPETAET, COOTBETCTBEHHO, TAKOM e 110
BEJIMYMHE NIOJIOKUTENbHBIN 3apsa. Takas CBsI3b Ha3bIBa€TCs KOBAJIEHTHOM MOJIAPHON CBA3BIO.

MexbsiiepHOE PACCTOSHIE — PACCTOSHUE MEXY SIPAaMU aTOMOB B MOJIEKYJIE MJIM KPUCTAJUIMYECKON PELIETKH.

Morrekyna — HaMEHbIIas YaCTUIIA TAHHOTO BEIeCTBa, 00IaJafomIasl ero OCHOBHBIMH XHMUYECKIMHU CBOWCTBAaMH, CITOCOOHAS K
CaMOCTOSITETTHHOMY CYIIECTBOBAHUIO M COCTOSIIIASI U3 OJMHAKOBBIX WIIH PAa3JIMYHBIX aTOMOB, COSAMHEHHBIX B OJJHO LIEJI0€
XUMHYECKHMU CBS3IMH. MOJEKyIbl HOAPA3AEISIOTCS M0 YHCITY aTOMOB (JIByXaTOMHBIE, TPEXaTOMHBIE U T.J.), IO TEOMETPUIECKOMY
CTPOEHUIO (JTMHEHHbIE, YIIIOBbIE TUPaMUAIbHbIE, TETPAdIPUUECKHE U T.A.), 0 HAIMYUIO WM OTCYTCTBHIO AUIIOJBLHOIO MOMEHTA
(TIoNsIpHBIE U HETIOJISIPHBIE, TI0 MATHUTHBIM CBOMCTBaM (JJHaMarHUTHBIE U TTApaMarHUTHBIE), TIO PEaKIIHOHHOH CITOCOOHOCTH
(axTHBHBIC U HEAKTHBHBIC) U T.II.

Mouts — equHMIIA KOTHYecTBa BemiecTBa. OJIMH MOJIb — TAKOE KOJIMYECTBO BEILIECTBA, B KOTOPOM cojiepxkutcs 6,02-1023
CTPYKTYPHBIX €IMHHI] 3TOTO BeIecTBa (aTOMOB, MOJICKYJI, HOHOB H T.I1.).

MonsipHsiii 006eM Vm — 00bEM OJJHOTO MOJISI BEIIECTBA, BETUUNHA, TIOTYJAIOMIAsCs OT JeNICHHS MOJISIPHOM MacChl Ha MIIOTHOCTb.
XapakTepusyeT IJIOTHOCTh YIaKOBKH MoJieKyJl. CorslacHO 3aKOHY ABOraapo, OWH MOJIb JIIOOOT0 Ta3a MPY HOPMAJIBHBIX YCIOBHUSIX
HMEET OJIMH U TOT K€ 00BEM; €r0 CUMBOJI VM, YynciaeHHoe 3Hauenue 22,413 i/mMoib.

OO6mas xuMust — yaeOHast AUCIUILTNHA, KOTopasi B OOIIHMX YepTax OMUCHIBAeT (PyHIaMEHTAIbHBIE OCHOBBI XUMUYECKON HAYKH:
ATOMHOMOJIEKYIISIPHOE YUEHUE, CTPOCHUE aTOMa, IEPUOINYECKUH 3aKOH U [leproanveckyto CUCTeMy XUMHYECKHX 2JIEMEHTOB,
XMMUYECKYIO CBSI3b U CTPOCHUE MOJIEKYJ, arperaTHble COCTOSHUS BELIECTBA, OCHOBBI XUMHUECKON TEPMOAMHAMUKHI U XUMHUUECKOH
KHHETHKH, XHMHYECKOE PABHOBECHE, PACTBOPHI, JTCKTPOXUMUIECCKUE MPOIECCHI.

Ilepronnyeckast cucTeMa XUMHUYECKUX DJIEMEHTOB — KIIACCH(DUKAIUS XUMHYECKHIX 3JIEMEHTOB, YCTAHABIMBAIOIIAS 3aBUCUMOCTD
Pa3NUYHBIX CBOMCTB AJIEMEHTOB OT 3apsijia aTOMHOTO siipa. CucteMa sBiseTcs rpaduuecKuM BBIPAKEHUEM MTEPUOIMUECKOr0 3aKOHa,
ycranoBienHoro /.M. MenneneesiM B 1869 1. E€ nepBoHavaibHbIN BapuaHT ObUT pa3padoTan J[.11. MeHneneeBbM 1
YCTaHABIIMBAJI 3aBUCHMOCTD CBOMCTB 2JIEMEHTOB OT MIX aTOMHOM Macchl. [IpeaoikeHo HeCKONBKO COTEH BApHAHTOB N300paskeHHS
ITepuonnveckoil CUCTEMBI, HO TIOBCEMECTHO MCIIOTB3YETCsl TAOIMYHBIA BapUAHT CUCTEMBI, COCTOSIIEH U3 TPYI (BEpTUKAIBHBIX
CTOJIOLIOB) W IIEPHOIOB (TOPU3OHTAIBHBIX P0B). Ilepromuueckas CUCTeMa CTala BaKHEHIIeH BeXOH B Pa3BUTHH aTOMHO-
MOJIEKYJIIPHOTO yaeHus. biaromaps e cloXuiIoch COBpPEMEHHOE ITOHATHE O XMMHUYECKOM JJIEMEHTE, TPOCTHIX BEIIECTBAX U
coeqrHEHUX. MccnenoBaHusIMA aTOMOB OBIJIO YCTAHOBIIEHO, YTO MOPSAKOBEI HOMEp AJIEMEHTa B IEPHOANIECKOI cucTeMe
(aTOMHBII HOMED) paBeH MOJOKUTEIHHOMY 3apsily siipa aToMa dTOT0 3JeMEHTa, HOMEP MepHoa ONpeeNseT YUCIO0 AEKTPOHHBIX
000JI0YeK aTOMa, a HOMEp TPYIITHl — YUCIIO BAJICHTHBIX JIEKTPOHOB B aTOMAX, YTO OOBSCHSET CXOJCTBO XUMUICCKUX CBOWCTB
AJIEMEHTOB TPYIIIIHL.

IIpoToH — cTabuibHas SIEMEHTapHas YacTHUIIA, BXOAAIIAs B COCTaB BCEX aTOMHBIX SIAEp, SAPO mpoTust, noH H+. 3apsa mpoToHa
MOJIOKUTENBHBIN, S7IeMeHTapHbIN; abconoTHas macca 1,673-10-27 kr, otHocutenbHas macca 1,007276 a.e.m.

PammoakTHBHOCTE — caMOIPON3BOJIFHOE TIPEBPAIICHIE HEYCTOHYMBOTO H30TONA OJJHOTO XHMHYECKOTO 3JIEMEHTa B H30TOI PYTroro
9JIEMEHTa, COMPOBOXKIAIOIIEECS UCITYCKAaHUEM dJIEMEHTAPHBIX YacTHIl. PaJroakTHBHOCTh MOAPA3AETSECTCS Ha TISITh THIIOB.

. Anbda-pacnaa — pacnaj aTOMHBIX sIEp, CONPOBOXKIAIOMINICS UCIycKaHueM anbga-yactull (saep 4He).

. bera-pacnan — pacnaz aTOMHOTO $1/1pa, COIPOBOKAAIONIMIICS BBIIIETOM M3 S/[pa 3JIEKTPOHA MM TTO3UTPOHA.

. 'amMMa-u3mydeHne — IEeKTPOMarHUTHOE M3TydeHHE, MPHHAUIEKalIee Han0oaee BBICOKOYAaCTOTHON (KOPOTKOBOITHOBOH)
YaCTH CIIEKTPa IEKTPOMATHUTHBIX BOJH.

. [TpoToHHast paJMOaKTHBHOCTh — CAMOIIPOM3BOJIbHBII paciia] HEHTPOHHO Ne(MUIUTHBIX aTOMHBIX SIEp,
COIPOBOKAAIOIINIICS CITyCKaHHEM ITPOTOHOB.

. CrioHTaHHOE JeJIeHNE — paJlHOaKTHBHBIN PacIa]] TSDKEIBIX aTOMHBIX SIEp, MPOUCXOIAINHN 0e3 BHEIIHETO BO3OYKACHHUS.

CaMornpou3BOJIbHASL PEAKIMsl — XUMHYECKasl PEaKIysl, IPOTEKaHUE KOTOPOil He TpeOyeT BHEIIHUX IHEPreTHYECKHX 3aTPaT U 3a CUET




KOTOPOIl MOXeT OBITh IIPOU3BE/ICHA TOJIe3Has Pab0Ta; peaKIys SBIAETCS CaMOIPOU3BOIBHOMN, €CIIN ee IPOTEKaHHe BEJET K
yMeHblIeHHIo 3Hepruu ['nooca.

CucremMa XUMUYECKasi — COBOKYITHOCTb B3aUMOJECHCTBYIOIUX BEIECTB UM YACTHLI, PEAJIbHO WIN MBICIIEHHO BBIIACIEHHBIX U3
OKpyxaromer cpesl. [1o cTeneHn B3auMOACHCTBHS C OKPYXKAIOIICH Cpeioi XUMHUIecKast CHCTEMa MOXKET OBITh OTKPBITON
(oOMeHuBaeTes C OKpYXKaroIleit cpe/loi FHepruel U BeIeCTBOM), 3aKPbITOH (0OMEHUBAETCS C OKPYXKAIOIEei cpeior TOJIBKO
SHEprueil) 1 N30IMpPOBaHHOH (He 0OMEHMBAETCS ¢ OKpY)Karollei cpe/ioii HU BelecTBOM, HU 9Heprueit). Cucrema, coctosmas u3
YJaCTHII, HAXOJIIUXCS B OHOHN (paze, Ha3BIBACTCSI TOMOTEHHOW; CHCTEMa, COCTOSAINAS U3 BEIIECTB, HAXOMAIINXCS B Pa3HBIX (a3zax u
UMeloImas XOTsI ObI OIHY OBEPXHOCTh pa3jelia, Ha3bIBaeTCs TeTePOTeHHOM.

CKOpOCTh XUMHUYECKOH PEaKIIMN — YHUCIIO aKTOB B3aUMOAEHCTBHUS, IPOMCXOJSIINX B €AMHUILY BDEMEHH B eIMHUIE 00beMa (Juist
TOMOTEHHBIX PEaKIUi) MM Ha eIMHUIIC IOBEPXHOCTH pa3zena (a3 (Uit TeTeporeHHBIX PeakIuii); H3MepsieTcs H3MEHeHHEM
KOHI[CHTPAIINU PEarupyoNX BEIIECTB B SANHUILY BpeMEHH. B X0/1e peakiiny KOHIIEHTPaluy pearnpyoIinX BeIeCTB HETIPEPEIBHO
U3MEHSIOTCS, TOITOMY Pa3INYaloT CPEIHIOI0 U MTHOBEHHYIO CKOPOCTh PEAKIUH: CPEHSSL CKOPOCTh PaBHA H3MEHEHHIO
KOHLIEHTPAIIMU PEAreHTOB MU NMPOAYKTOB 3a HEKOTOPBIN MPOMEXKYTOK BPEMEHU, MTHOBEHHAs! — B IaHHBIH MOMEHT BPEMEHHU.

CruH — cobcTBeHHAS (BHYTPEHHSS) XapaKTEepUCTHKa IEKTpoHa B aToMe. 1o 3Toif XapakTepHCTHKE BCE HIIEKTPOHBI B aTOMaxX
pa3IHyaroTCs Ha JiBa BUJA C IPOTUBOINOIOKHBIMH 3HAUCHUAMHE cMHA. Ha ofHOM aToOMHOI opOuTany MOTyT pa3MemaThCs
MaKCHMallbHO []Ba DJIEKTPOHA, Pa3/INUAIONIHECs CITHOM.

Hannuue crivHa y 351€eKTpOHOB OATBEPKAAETCS CIIEKTPAaMH aTOMOB.

TepMosiiepHbIi CHHTE3 — PEaKIUU CIUSHIA JIETKHX SAEP aTOMOB, KOTOPBIE IPOTEKAIOT IIPH OTPOMHBIX TEMIIepaTypax
COMPOBOXKAAIOTCA BBIAEIEHHEM OTPOMHOT0 KOIMYECTBA SHEPTUH; TaKUe peakiun nportekaroT Ha ConHIle U Jp. 3Be3/ax, a Ha 3eMiie
— IIPU B3pbIBE TEPMOSJIEPHBIX (BOZOPOAHBIX) O0MO. Ha mpoTshkeHHn HECKOIBKUX JIECATUIICTHH TIPOBOSTCS UCCIICIOBAHUS IO
MPOBEIECHHUIO TEPMOSIICPHOTO CHHTE3a B YIIPABIIEMOM PEXKIME; €CIIH 3Ta 3a/1a9a Oy/eT pelIeHa, To 4eIoBeYecTBO OyIeT NMEeTh
HOBBII1 HEUCCAKAEMBII HICTOUYHHUK SHEPIHU.

Xumudeckas peakiys (XMMUYECKoe B3auMOEICTBIE) — IPEBpallleHHe OAHOTO UM HECKOIbKHX UCXOHBIX BEIIECTB (PEareHTOB) B
OTIIMYAIOIIHECS OT HUX IT0 XUMHYECKOMY COCTaBY HIIH CTPOSHHMIO BEUIECTBA (TIPOILYKTHI peakiin). [Ipi XMMIUECKHX peakIusix
Spa aTOMOB HE MEHSIOTCS, He H3MEHIETCS UX 00IIIee YICiI0, H30TOMHEIA COCTaB XMMUUECKHUX MIEMEHTOB, IIPH 3TOM IPOUCXOIHUT
nepepacIipeseneHne JIeKTPOHOB U sep U 00pa3yroTCsl HOBbIE XUMUYECKHE BEIIECTBA. XUMHUYECKUE PeaKIU KIacCUUIUPYIOTCS
M0 HECKOJBKHUM NPHU3HAKAM.

. ITo M3MEHEHHIO COCTaBa PEAreHTOB — PEAKIMU MPHCOSANHEHNS, Pa3IOKEHNUs, 3aMEICHAS ¥ B3aUMHOTO OOMEHa.

. IMo crenensiM okucneHus — 6e3 U3MEHEHHUS CTETICHeH OKUCICHUS 3JICMEHTOB U C M3MEHEHHEM CTeleHel OKUCICHUS
(OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIIIHN).

. ITo TermmoBoMy 3ddexTy — sK30TepMUUecKre (C BBIIEICHHEM TeIUIa) M SHJOTEPMUYECKIE (C ITOTIIOMICHHEM TeIlIa).
. o ycioBusIM IpoOBeREHNS — P HArpeBaHUH (TepMonu3), AeHCTBUM cBeTa ((OTONN3), paauanuy (paguonus),

9JIEKTPUYECTBA (ANEKTPONIU3), IPH YIACTHH KaTaTU3aTOPOB (KaTATUTUYECKUE PEAKIIUH), MEXaHUIECKOTO BO3ECHCTBHS
(MeXaHOXMMHYECKHE PEaKINH), B HU3KOTEMIIEpaTypHOH I1a3Me (TU1a3MOXUMHYECKHE PEAKIHH).

. ITo mpu3HaKy caMOITPOU3BOIFHOCTH — CAMOTIPOM3BONIBHBIE M HECAMOIIPONU3BOJIBHEIE.

. ITo mexaHm3My — IpocThie (MOHO-, OM- U TPUMONEKYISPHBIE) U CIOXKHBIE (OCNIEI0OBAaTeIbHbIC, TapalIeNbHbIC, IICMHEIC).
XMMHU€ecKast CHCTEMa — 4acTh IPOCTPAHCTBA, COAEPIKAIasi B3aMMOACHCTBYIOIIHE BEIIECTBA, PEATLHO MIIH MBICIICHHO
000CcO0IeHHAsT OT OKpY)KaloIIeH (BHEIIHEH) cpembl.

XuMH9ecKast CBSI3b — B3aNMOACHCTBUE aTOMOB, IIPHBOJAIIEE K 00pa30BaHHUIO MOJICKYII, PaJUKATIOB, MOJEKYIIPHBIX HOHOB,
KOMIIJIEKCOB, KPHUCTaJUIOB, IPOAYKTOB MOBEPXHOCTHON XeMOCOPOIMHU U JIp. XMMHYECKas CBS3b MOJPa3eiseTcs] Ha KOBAICHTHYIO
(HEeMOJISIPHYIO U MOJSAPHYIO), HOHHYIO 1 METAIINYECKYIO.

Xumugeckas popmyia — crroco0 BEIpaKCHHS KaYECTBEHHOTO W KOJTMIECTBEHHOT'O COCTAaBa XMMUUECKUX COSANHEHHH C TOMOIIIBI0
CHMBOJIOB XUMHUYECKHUX 3€MEHTOB. VICTIONB3yeTCsI HECKOIBKO BUIOB XUMHYIECKUX (hOPMYIL:

. Ipocreiimas (3mnupuueckas) hopMyna, KOTopas MOKa3bIBa€T COOTHOIIEHHE JIEMEHTOB B coeAnHeHuH, Hanpumep, HO,
CH, NH u 1.1

. MornekynsapHas GopMmyina, KOTopas BEIpaKaeT COCTaB peaibHBIX Monekymn: H202, C2H6, N2H4 u T.1.

. CrpykrypHas (rpaduyeckas) gopmyna, KoTopas HeceT HH(POPMALIMIO O B3aUMHBIX CBSI35X aTOMOB. B CTpyKTYpHBIX

(opMmynax cBsi3b MEXIy aTOMaMH 0003HaYaeTcsl 4ePTOUYKOH, a YHCIIO YEPTOUEK COOTBETCTBYET IICKTPOHHON BaJIEHTHOCTH aToOMa.
XUMHAYeCKUH aHaIN3 — YCTAaHOBJIICHHE COCTaBa BeIIecTBa. MeTo bl aHaIM3a: KaueCTBCHHBIH, KOJIMYECTBEHHBIH, (DH3UKO-
XHMHUYECKHH, BECOBOH, 00BEMHBIN, TEpMHUECKUI, PEHTT€HOCTPYKTYPHBIH, PeHTreHO(a30BbIH U Ap.

XUMHUYECKUH 3JIEMEHT — BUJ] aTOMOB C OIPEIEIEHHBIM 3apsAA0M SApa; KaKAOMY XUMUYECKOMY SIEMEHTY COOTBETCTBYET
OIpENIEIEHHBIN BUJI aTOMOB, KaXK/IbIi 2JIEMEHT MUMEET aTOMHBIN HOMED U OllpeiesieHHOe MecTo B [leproandeckoil cucteme
XuUMHIeckux ueMeHToB [I.M. MenneneeBa. XuMHUECKHE 3IEMEHTHI KJIACCH(DUITIPYIOTCS IO PA3INYHBIM IIPU3HAKAM.

. ITo Ty aToMHBIX OpOWTaJIeH, 3aMIOJIHEHHBIX BaJEHTHBIMHU JJIEKTPOHAMH, XUMHUUYECKHE JIEMEHTHI IOpa3/eisloTcsl Ha S-
JIEMEHTBI, P-3JI€MEHTHI, d-3J1eMEHTHI, f-3IeMEeHTHI.

. o pacmpocTpaHEHHOCTH B MPHPOJE XUMHUYESCKHE IIEMEHTHI OAPA3IeNIIOTCS HAa PacIpOCTpaHEeHHBIE, PeIKIe,
paccesiHHBIC U OTCYTCTBYIOIINE B 3MHOI Kope.

. ITo XMMHYECKHM CBOMCTBaM pa3INyalOT METAJUIMYECKHE, HEMETAJUTMYECKHE U aM(OTEPHbIE JIEMEHTHI.

. ITo 61M30CcTH XUMHYECKAX CBOMCTB CYIIECTBYIOT TPYIIIOBBIC HA3BaHHS 3JICMEHTOB: IIEJIOYHBIEC 3JIEMCHTHI,

LIEJIOYHO3EMEIIbHBIE 3JIEMEHTHI, PEAKO3EMEINIbHBIEC AJIEMEHTBI, JJIEMEHThI-JIaHTAHOU/IbI, 3JIEMEHThI-aKTHHOUIbI, TNIATHHOBbIE
9JIEMEHTBI, JJIEMEHTHI «CEMENCTBaY Kejesa.

XUMHYECKOe PaBHOBECHE — COCTOSIHUE XUMHIYECKOH CHCTEMBI, B KOTOPOM 00paTHMO IIPOTEKAST OJJHA MIIH HECKOJIBKO XUMHIECKUX
peaKIuii, MPUUEM CKOPOCTH MPSIMON 1 00pAaTHON peakIy PaBHBI MEXY cO00M. J{JIsl CHCTEMBI, HAXOSIIEHCS B XUMUIECKOM
PaBHOBECHH, KOHLIEHTPALIMU PEareHTOB, TEMIIEpaTypa U Jpyrue mapamMmeTpbl CUCTEMBI He U3MEHSIOTCA cO BpeMeHeM. CM. Takxke
Koncranra paBHOBecusl.

Yacruma(bl) BenecTBa —aToMbI (0JIaropoTHbIE Ta3bl, METAIB K HEMETAILIBI ¢ AaTOMHON KPUCTAJUTUIECKOW PENICTKOM ), HOHBI
(BemecTBa HOHHOTO CTPOSHHMST) HITH MOJICKYITEI.

Yucno — nepBoe CIOBO B HA3BAHUSIX MHOTHX MOCTOSIHHBIA XUMHYECKUX BEINYHH.




. Yucno ABoraapo — mocTostHHast ABorazpo 0e3 ykazaHus eauHHI u3MepeHus: 6,02:1023; uyuciao CTPYKTypHBIX €IUHHIL
(4MCII0 YACTHIL) B OJTHOM MOJIE BEILIECTBA.

. Yucio rupatanii — YUCI0 MOJICKYT BOJBI, CBSI3aHHOE C OJHUM HOHOM B BOJHOM pPacTBOPE DJCKTPOJIMTA; JJISI HEBOTHBIX
PacTBOPOB — COJILBATHOE YHCIIO.

. KoopauHanuoHHOE YHCIIO — YUCIO aTOMOB, MOJICKYJ HJIM MOHOB, CBSI3aHHBIX C JaHHBIM aTOMOM.

. Yucno dapanes — noctosiHnas Dapanes 6e3 ykazaHus eJuUHUL u3MepeHus: 96486,4 wnu ~ 96500.

. DOKBHBAJICHTHOE YHCIIO Z — YHCIIO, TIOKA3BIBAOIIEE, BO CKOJBKO Pa3 AKBHBAJICHTHAs Macca MEHBIIE aTOMHOH MacChl

3JIeMEHTa B JAHHOM COEIMHEHUU WIIM MOJIEKYJIIPHOM Macchl BelllecTBa B JaHHOH peakuuu. YyryH — cm. XKenesa criaBsl.
DnekTpoH(bl) — cTaOMIIbHAS dJIeMEHTApHAs YacTHIia ¢ Maccoi mokos 9,11-10-31 kr u oTpunarensHbIM 3apsaom 1,602-10-19 Kir;
0003HaYaeTCs €—. HIEKTPOHBI SIBIISTIOTCSI COCTABHOM YacThIO JIFOOOT0 aToMa, 00pa3ys B HEM JJIEKTPOHHYIO 000JI0UKY, B KOTOPOU
pa3nnyaroT BHYTPEHHUE U BHEITHHE, CIIAPSHHBIC U HECTIAPEHHEIE, S-, P-, d- U f-dIeKTPOHBIL:

. BHyTpeHHHE 37€KTPOHBI — 3JIEKTPOHBI, YHCIO U paclpeeleHue KOTOPBIX MO SHEPreTHYECKUM YPOBHSIM U HOAYPOBHSM
COOTBETCTBYIOT JICKTPOHHOH 000JI0UKe OJIMIKAMIIEro MPeIIeCTBYIONIETO 01aropoJHOTO Ta3a; BMECTE C SIPOM aTOMa STH
AJIEKTPOHBI 00Pa3yIOT «OCTOBY aTOMa.

. BHemnrHue 31eKTPOHBI — 3IEKTPOHBI, CIEAYIOMKE 33 BHYTPEHHUMH; BCE MM YacTh 3THX JJIEKTPOHOB Y4acTBYIOT B
00pa30BaHUN XMMHYECKHX CBs3€i aTOMa C IPYTMMH aTOMaMH, II03TOMY NX Ha3bIBAIOT BAJICHTHBIMHU JICKTPOHAMHU.

. CrnapeHHBIE 3JIEKTPOHBI — BA JJIEKTPOHA, 3aIONHSIOMNE OAHY JIEKTPOHHYI0 OpOHTalb (AaTOMHYIO OpOHTAlb).

. HecmapenHsie 3J1eKTPOHBI — OAMHOYHBIC JICKTPOHBI HAa aTOMHBIX OpOUTANAX.

. $-DNEKTPOHBI, P-3IEKTPOHBI, d-2JEKTPOHBI, f-dJIEKTPOHBI — ANIEKTPOHBI Ha aTOMHBIX OPOUTAJISIX COOTBETCTBYIOIIETO BHJIA.

SInpo aToMa — LEHTpabHAs YacTb aTOMa, B KOTOPOH COCpeIoTOYeHa OCHOBHas ero Macca (boiee 99,9 %). Snpo 3apspkeHo
TIOJIO’KUTEINBHO, 3apsiy Apa ONpeessieT XUMUIECKUH 3JIEMEeHT, K KOTOPOMY OTHOCHTCS aTOM. ATOMHOE SIIpO COCTOHT U3 HYKJIOHOB
— MOJIOKUTETBHO 3apsKEHHBIX IPOTOHOB U HEHTPAIbHBIX HEHTPOHOB, KOTOPBIE CBA3aHBI MEXKTY COOOM P MOMOIIN CHIEHOTO
B3aUMOJIEHCTBUS. ATOMHOE SIIpO, pacCMaTpUBAaeMO€E KaK KJIACC YaCTHILL C ONPEAEICHHBIM YHCIOM IPOTOHOB U HEUTPOHOB, IPUHSATO
Ha3bIBATh HyKJIAIOM.

KommiekcHoe u3ydeHne npeuiaraeéMoi CTyIeHTaM y4eOHOH AUCIUIUINHEL IIPEAIoIaracT OBIaAeHue MaTeprualaMy JICKIHH,
y4eOHHKa, TBOPYECKYIO pabOTy CTYZCHTOB B XO/I€ TPOBEICHUS CEMHHAPCKUX 3aHATHI, a TAK)KE CHCTEMAaTHIECKOE BBITTOJTHEHHUE
TECTOBBIX U MHBIX 3aIaHUH JUI CAMOCTOSTENBHOI PabOoTHI CTYJCHTOB.

B xoze nekiuii pacKkphIBaroOTCS OCHOBHBIE BOIIPOCHI B paMKaX pacCcMaTpUBAaEeMON TEMBI, IETIal0TCs aKIEHThl HAa HanboJIee CII0XKHbIC
Y HHTEPECHbIE TIOJIOKECHHUS N3y9aeMOro MaTepHraia, KOTOphIe TOJDKHBI OBITh TIPHHATHI CTYCHTAMH BO BHUMaHHe. MaTeprais
JIEKIHUii ABIAIOTCS OCHOBOH JUIS IIOATOTOBKH CTYyAEHTA K CEMHHAPCKIM 3aHATHSM.

OCHOBHO¥ 11eJIbI0 CEMHHAPCKUX M IIPAKTHYECKHUX 3aHSATHIL SBIISIETCS KOHTPOJIb 32 CTEIEHBIO YCBOSHUS IIPOIIEHHOr0 MaTepHaa,
XOJIOM BBINOJIHEHHS CTYJICHTaMH CaMOCTOSITEIIbHON PabOThl M pacCMOTPEHUE HanOOIIee CI0XKHBIX U CIIOPHBIX BOIIPOCOB B PAMKaX
TEMBI 3aHATH. PsIT BOIPOCOB NUCIUIIIMHEL, 3aCITyIIMBAIOTCS HA CEMHHAPCKHUX 3aHATHAX B (hopMe OATOTOBICHHBIX CTyICHTAMH
coobmenuit (10-15 MuHyT) ¢ mocneayromeil uX OIEeHKOH BCEMHU CTYACHTAMHU TPYIIIbL.

[TpakTHyeckue 3aHATHsI IPOBOAATCS 110 MaTEepHaiIaM JICKINH, Ie4aTHbIX H3AaHNH, 3JIEKTPOHHBIX HCTOYHUKOB. [IpenycmMoTpeHo
MpOBeIEeHNE NHIUBUAYAIEHOMH PadoThI (KOHCYIBTAIN) CO CTYICHTAMHU B X0/1¢ M3YICHUH MaTepHaia JaHHOW JUCIIATUIINHEL.

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

CrienmansHbIe YCIOBUSA 00ydeHHs M HANIpaBJIeHHS PaObOTH C MHBAJIMAAMH U JIUIIAMH C OTPaHIMYCHHBIMHA BO3MOXKHOCTSIMH 3710POBBS
(manee - oOydaromuecs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBBsI) OIPEICNICHbI HA OCHOBAHUU:

- ®enepanbHOTro 3aK0HA OT 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepannny;

- ®enepanbHoro 3akoHa ot 24.11.1995 Ne 181-d3 «O counanbHoi 3amure HHBaNUA0B B Poccuiickoit @enepanum»;

- mpuka3a MuroOpHaykn Poccun ot 05.04.2017 Ne 301 «O6 yrepskaennn ITopsiaka opraHu3anuy U OCYIIECTBICHUSL
00pa3oBaTeIbHOM NEATEIBHOCTH 110 00pa30BaTENIbHBIM IIPOrpaMMaM BhICLIEro 00pa3oBaHHs — IporpaMMam OakanaBpHara,
nporpamMMam CHelUaauTeTa, IporpaMMaM MarucTpaTyphi»;

- METOJIMYECKUX PEKOMEH/IAIHI 110 OpTaHU3aIMK 00Pa30BaTEIFHOTO MpoIiecca Il 00yIeHNs HHBAJIHUIOB | JIUI C OTPaHMYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbS B 00pa30BaTEIbHBIX OPTaHM3ALMUIX BBICIIEr0 0OpPa30BaHUs, B TOM YHCIIE OCHALIEHHOCTH
00pa3oBaTeabHOTO Mpoliecca, yrBepkaeHHsIXx MunoopHayku Poccun 08.04.2014 No AK-44/058H).

IMox crenaabHBIMU YCIIOBUSMH JISI HOTYyIEHHS 00pa30BaHUs 00YYarOIINXCs C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS
MOHUMAIOTCS YCIIOBHS OOYUEHUS, BOCIIUTAHUS U Pa3BUTHUS TAKUX O0YYAIONIMXCS, BKIIIOYAIOIINE B Ce0sI HCTIONB30BaHUE MIPH
HEOOXOAMMOCTH aJaNTHPOBAHHBIX 00Pa30BaTENbHBIX IPOrPAMM U METOA0B O0YUSHHUS U BOCIIMTAHUS, CIICI[HANBHBIX YU€OHHKOB,
y4eOHBIX TOcOOUi M INAAKTHYECKNX MAaTEPHAIIOB, CIIEAIBHBIX TEXHUUECKUX CPEICTB 00YUCHUSI KOJUICKTHBHOTO
WHIBHIYaIbHOTO TTOJIH30BAHMS, IIPEAOCTABICHNE YCIIYT aCCUCTEHTA (TIOMOIITHAKA), OKA3bIBAIOIIETO HEOOXOMUMYIO TIOMOII,
HpOBEIECHNE TPYIIOBBIX U HHAUBHUIYaIbHBIX KOPPEKIIMOHHBIX 3aHATUII, 00ecIeueHne JOCTyIa B 31aHUs By3a U JPYTUe yCIOBHUS,
6e3 KOTOPBIX HEBO3MOXKHO MM 3aTPyJHEHO OCBOCHUE 00Pa30BaTEIbHBIX MPOrpaMM 00YUarOLIUXCs C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI.

OOyd4eHne B paMKax yaeOHOH TUCIUITIMHBI 00yJIaIOMNXCS ¢ OTPAHNYEHHBIMH BO3MOXKHOCTSAMH 3/I0POBBSI OCYIIECTBIIICTCS
YHHBEPCUTETOM C YUETOM OCOOEHHOCTEH NCUX0(PU3NIECKOr0 Pa3BUTH, HHANBUIYaTbHBIX BOZMOXKHOCTEH U COCTOSHUS 37I0POBbS
TaKHUX 00y4arOIIUXCSL.

O0yd4eHne 110 y4eOHOM ANCIUIUTHHE 00YJAIOINXCS ¢ OTPAaHNYEHHBIMU BO3MOXKHOCTSMH 3I0POBBSI MOXKET OBITH OPTaHN30BAaHO KaK
COBMECTHO C JAPYIrUMH 00Yy4aIOIIMUCS, TaK U B OTJICIBHBIX IPyIIax.

B 1ems1x qocTymHOCTH 00y4eHHUs 110 JUCHUILUIMHE 00eceunBaeTCs:

1) utst LT ¢ OTpAaHWYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBBSI IO 3PEHHIO:

- HAJIMYHUE aJIbTEPHATUBHOM BepCHH O(UINAIBHOTO CaiiTa MHCTHTYTA B ceTH «VIHTepHET» IS ClIabOoBHIAIINX;

- BeCh HEOOXOAUMBIH AJIs U3ydeHHs MaTepHal, COrnacHo ydeOHOMY ILTaHy (B TOM YUCIIe, A 00Y4aroNiXCsl MO HHAUBUIYaIbHBIM




y4eOHBIM IJIaHaM) TIPEJOCTABIIACTCS B JIEKTPOHHOM BHUJIE HA JHICKE.

- MHJMBUlyalbHOE pPaBHOMEPHOE ocBelieHre He MeHee 300 irokc;

- IPUCYTCTBUE aCCHCTEHTA, OKa3bIBAIOMIET0 00YyJatomeMycst HEOOXOANMYIO TOMOIIb;

- obecrieueHre BO3MOKHOCTH BBIITYCKa abTEPHATHBHBIX (DOPMATOB IIEYATHBIX MaTEPUAIOB (KPYIHBIN MIpH(T 1K ayaunoQaiiier);

- obecrieueHne 1ocTyma 00yqaroIerocs, SBISIOIErocs CICNbIM 1 HCIOJIB3YIOLIEro Co0aKy-IPOBOAHMKA, K 3/laHUI0 YHHBEPCUTETA.
2) Ju1st AL ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS T10 CIYXY:

- HAJTMYHe MAKPO(OHOB M 3BYKOYCHIIMBAOIIECH annapaTypsl KOJUIEKTUBHOTO MOTB30BAHUS (ayJHOKOIOHKH);

3) I JTUIT ¢ OTPaHHYECHHBIMH BO3MOKHOCTSIMH 3J0POBbS, UMEIOIIUX HAPYIICHUS OIIOPHO-ABUTaTEILHOTO amnapaTa, MaTeprualbHO-
TEXHUYECKHUE YCIOBHS JOJDKHBI 00€CIIeYnBaTh BO3MOXKHOCT OECIPEISITCTBEHHOTO IOCTYIA 00yJaroIuXcs B y4eOHbIC TOMEIICHNS,
CTOJIOBBIC, TyaJICTHBIC U JPYTHe MTOMEIICHNS OpTaHU3aIlNH, a TaKXKe IPeOBIBaHNS B YKa3aHHBIX ITOMEIICHUAX (HAJIMYHE aHIyCOB,
HOpYYHEH, PaCIIMPEHHBIX ABEPHBIX MPOEMOB H APYTUX MPUCIOCOOTICHUI).

[Nepen HayanoM 0Oy4eHUsI MOTYT IIPOBOAUTHLCS KOHCYJILTATUBHBIC 3aHSTHS, TO3BOJISIOIIME 00YJarOIIUMCS ¢ OTPaHNYCHHBIMU
BO3MOXKHOCTSIMHU a1alITHPOBATHCS K yaeOHOMY ITpoLieccy.

B mponecce BeneHnst yaeOHOH AUCIUIIIMHEI IPO(ECCOPCKO-IPENIONABATENBCKOMY COCTaBY PEKOMEHIYETCS HCTIOIb30BaHHE
COI[ATBHO-aKTUBHBIX U Pe(IICKCUBHBIX METOJI0B 00yUIEHHs, TEXHOJIOTUH COIHOKYITYPHON peaOMINTalNH C IENbI0 OKa3aHUs
HOMOIIM 00y4aroIMMCs ¢ OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 37I0POBbsSI B YCTAHOBJICHHH MOJTHOLEHHBIX MEXIMYHOCTHBIX
OTHOIIICHHH C APYTUMH 00yJaIOIINXCs, CO3AaHINH KOM(pOPTHOTO MICHXOJIOTHYECKOTO KIIMMaTa B y9eOHOH rpyme.

Oco0OeHHOCTH MPOBEACHHS TEKYIIEH U IPOMEKYTOUHOH aTTECTAINH 110 JUCIUIIIHHE I 00yJaloMuXCs ¢ OTPAaHUICHHBIMHI
BO3MOXKHOCTSIMH 3JI0POBBS YCTAHABJIMBAIOTCS C Y4€TOM MHIMBHAYAIbHBIX IICUXO(QH3NUECKUX 0cOOEHHOCTEN (YCTHO, TUCEMEHHO Ha
Oymare, MICbMEHHO Ha KOMITbIOTEPE, B ()OpME TECTUPOBaHUS U ipyroe). [Ipn HeoOX0qUMOCTH peIOCTaBISIETCs JOIIOIHUTEIBHOE
BpeMs JUIA TTOJITOTOBKH OTBETa Ha DK3aMeHe (3adere).




