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1. IEJTA OCBOEHMSI IM CLUIIJIMHBI (MOYJI5D)

1.

Ju—

Onupasch Ha NOIYYEHHBIE B CPEJHEH IIKOJIE XUMUUECKUE 3HAHUS, IPOrpaMMa IpeaycMaTpUBaeT JajlbHellee
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) OI1: | b1.0

2.1 | TpeGoBaHus K MPeIBAPUTEIbHON NMOJATOTOBKE 00y4al0IIErocs:

2.1.1 | Xumus B o0beMe CpeTHEH IKOJIbI

2.2 | [ucunmiimHbl (MOIY/14) U NPAKTHKH, JIs1 KOTOPHIX OCBOCHHUE JAHHOH JUCHHUILUINHBI (MO1YJ) He00X0AMMO KaK
npeauecTBylouiee:

2.2.1 | ITouBoBeacHNE

2.2.2 | JlanamadToBeneHNE

2.2.3 [ [ToaroToBKa K MpOoLEAype 3alIUTHI M 3aIINTa BBITYCKHOH KBaTH()UKAIMOHHON paboTHI

2.2.4 | TlpousBoacTBEHHAs MPAKTUKA: MTPEITUILIOMHAs PAKTHKA

3. KOMIETEHI[UY OB YYAIOIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIHUTLIAHBI
(MOJIYJIST)

OIIK-2: Cnioco0eH NpHHUMATH y4acTHe B HAYYHO-HCCJIeJ0BATEIbCKOM 1esiTeIbHOCTH HA OCHOBE HCII0Jb30BAHUS
€CTeCTBEHHOHAYYHBIX U TEXHHYECKUX HAYK, yueTa TPeOOBaAHMIi IK0JI0rHYeCcKOoil 1 MPOU3BOACTBEHHO §e30MacHOCTH;

NHauKaTOp 10CTHKEHUS KOMIIETeHIIMHU

OIIK-2.1: Baageer MmeToaoJiorueii pelIeHUA HAYYHbBIX M1 HHKEHEPHBIX 3a/1aY ¢ IOMOIIIbI0O MATEMATUYECKOI'0 anmnapara,
q)l/ISl/I‘leCKl/IX U XUMHYECCKHX 33KOHOMepHOCTeﬁ

OIIK-2.6: YMeeT BbIABJIATH U KjaccupuuupoBaTh pU3nYecKUe U XUMHYECKHe MPoLecchl, NPoTeKallue Ha 00beKTe
npodgeccuoHATbHOI 1esITeJILHOCTH

B pe3yabTaTe 0cBOeHUSsI AUCHMIIMHBI (MOAYJIs) 00y4Yarouiics 10JIKeH

3.1 |3narh:
3.1.1 | Xumnueckue 3akonomeproctu OIIK 2.1
3.1.2 | XuMHYecKue pOoIeccHl, MPOTEKaroNIie Ha 00BeKTe podeccHoHanbHoH nestensHoctd OIIK-2.6
3.2 | Ymern:
3.2.1 | Pemate Hay4HbIe U MHKEHEPHBIE 33Ja4l C IOMOILBI0 MaTEMAaTHUECKOro anmnapara 1 XMMU4eckux 3akoHoMmepHocteil OIIK-
2.1
3.2.2 | BEIABIATE 1 KJIaCCH(HUIUPOBATh XUMHIUYECKUE MTPOIIECCHI, IPOTEKAIOIINe Ha 00beKTe MpodecCHOHANBHOM I TeTPHOCTH
OIIK-2.6
323
4. CTPYKTYPA U COAEPXKXAHUME JUCHUIIJIMHBI (MOAYJIS)
Kon HaumeHoBaHue pa3iesioB U TeM /BH]L Cemectp | YacoB | Komneren- | Jlurepatypa | Uute | Ilpumeuyanue
3aHATHS 3aHATHA/ / Kvpe 107071 PAKT.
Paspen 1. Xumust kak HayKa
1.1 Tema 1. 3agaun, cTosmue nepen 1 1 OIIK-2.1 J1.1 0
XMMHUYECKOH HAayKOH OIIK-2.6 | JI1.2J12.1J13.
3aauu, CTOSAIIHUE TIEpE] XUMHUIECKON 1J13.2
Haykoil. Heo0XoImMMoCTs TBOpYECKOTO 31

OTHOIICHHUS K ITO3HAHHUIO. MecTo XMMUH B
psIy HayK O IPHPOJIE, €€ CBA3b C
JpYruMH HaykaMu. Mcronb3oBanue
3HAHHUH XUMHUH B TPO(pECCHOHATEHON
JeATeIbHOCTH, I TEOPETHUECKUX U
9KCTICPUMEHTAIBHBIX UCCIICIOBAHUH.
Pa3BuTHE «ITOTPaHUYIHBIX» HAYK.
OCHOBHBIE XUMHYECKHE TOHATHSA U
3aKOHBI. DKBHUBAJIEHT, 3aKOH
9KBHBAJICHTOB.

/J1ex/




1.2 Konnentparus pactsopos /J1a6/ 2 OINK-2.1 J1.1
OIIK-2.6 | JI1.2J12.1J13.
1J13.2
€|
1.3 Becs! u B3BemuBanue /I1p/ 2 OINK-2.1 J1.1
OIIK-2.6 | JI1.2J12.1J13.
1J13.2
€|
1.4 Becs! u B3BemmBanue /Cp/ 12 OINK-2.1 J1.1
OIlK-2.6 | JI1.2J12.1J13.
1J13.2
€|
Pa3nen 2. PeakunoHHas cliOCOOHOCTD
BelllecTB
2.1 Tema 1. DneKTpOHHOE CTPOCHHUE aToMa 2 OIIK-2.1 JI1.1
KBaHTOBO-MeXxaHn4eCKask MOAEIIb OIIK-2.6 JI1.2J12.1J13.
cTpoeHus aroMa. M30Tomsl, H300apHl, 1J13.2
n3otoHsl. Mozens Pesepdopaa u ee €|
HenoctaTtku. [loctymnarsr bopa.
Henocratku Teopun bopa. J[BoiicTBeHHAst
pHUpOJa AIEKTpoHa. YpaBHeHue [le-
Bpoiins. [lpunuun HeonpeaeneHHOCTH
I'eiizenoepra. BoiHoBoe ypaBHEHHE
[penuarepa u pe3yabTaThl €T0 PEIICHHUS
JUIS aTOMa BOJIOPOJIa U
BOJIOPOIOTIOIOOHBIX aTOMOB.
OnexTpoHHas 000JI0YKa aTOMA.
KBaHTOBBIC 4nCia ¥ X (PU3HIECKUI
CMBICII. DHEPreTHUECKUE COCTOSHUS
aexTpoHa B arome. [Tpunanummn [Taynm.
IIpaBuno Xynaa. [IpaBuno HauMeHsbIIeH
sHepruu (mpaBuiio KiieuykoBcKoro).
Tema 2. Ilepuoauueckas cucrema
XUMHAIeCKuX daemeHnToB J[.1.
Menneneesa u ee 3HaUeHHE
ITepnomuueckas cucrema J[.1.
MeHzeneeBa 1 H3MEHEHHE CBOICTB
9JIEMEHTOB U UX CO€AMHEHHH. S- , p-, d-,
f- 37IeMeHTBI, 0COOCHHOCTH YIICKTPOHHOTO
CTpoeHUs UX aTOMOB. OKHCIIUTEEHO-
BOCCTaHOBUTEIHHEBIE CBOMCTBA
3eMeHTOB. Paanycel aToMOB (MOHOB),
SHEPrus MOHU3ALMHU, SHEPTHSI CPOACTBA K
IIEKTPOHY, AIIEKTPOOTPHIATETEHOCTb.
W3MeHeHHe 3TUX BEJIWYHH 10 IEPHOAaM U
rpymmnaM. DnekTpoHHbIe GopMmyibl /JIex/
2.2 Crpoenue atoMoB 1 noHOB /Ip/ 2 OIK-2.1 J1.1
OIK-2.6 | JI1.2J12.1J13.
1J13.2
21
2.3 Knaccudukaius HeopraHuueCKux 12 OIIK-2.1 JI1.1
COCJIMHEHU I OIIK-2.6 JI1.2J12.1J13.
Onpenenenne SKBUBAJIICHTHBIX Macc 1J13.2
MIPOCTHIX M CI0KHBIX BELECTB 21

/Cp/




24

Tema 4. KommnieMeHTapHOCTD
CrpoeHre KOMIUIEKCHBIX 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
OCHOBHBI€ THITbI B3aUMOJICHCTBUS
MoJieKy1. Cuiibl MEXXMOJIEKYISIPHOIO U
BHYTPUMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.
Bonoponnas cBs3b. BnusiHue BonopoaHoit
CBSI3U Ha CBOWCTBa BerecTB. JlIOHOpHO-
aKLENTOPHOE B3aUMOACHCTBHE MOJIEKYIL.
DneKTpuuecKas pupoJa CUil
MEXMOJIEKYISIPHOTO B3aUMOACHUCTBHS.
Oco0eHHOCTH CTPOEHHsI BELIECTB 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
MTOJTYTIPOBOAHUKAX W AUDJICKTpUKaX. /JIex/

OINK-2.1
OIIK-2.6

J1.1
JI1.2J12.1J13.
1J13.2
€|

2.5

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

OIIK-2.1
OIIK-2.6

JI1.1
JI1.2J12.1J13.
1J13.2
€|

2.6

Onpenenenuie popmyisl Bemectsa /I1p/

OINK-2.1
OIIK-2.6

J1.1
JI1.2J12.1J13.
1J13.2
€]

2.7

Onpenenenuie popmyisl Beriecta /Cp/

12

OIlK-2.1
OIIK-2.6

Ji.1
JI1.2J12.1J13.
1J13.2
€]

Pazngen 3. Di1eMeHTBI XUMHYECKOM
TepMO}Il/lHaMl/lKl/l




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 TTOHATHS CHUCTEMa,
KOMIIOHEHT, ()a3a, TOMO- U TeTepOreHHBIE
peakuuu. CKOpoCTb FTOMOTEHHBIX 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

O6parumeie peaknuu. [logemxHOE
XUMHUYecKkoe paBHOBecHe. X /JIex/

OINK-2.1
OIIK-2.6

J1.1
JI1.2J12.1J13.
1J13.2
€|

32

KomrmnekcHble coeTHEHNS
DHepreTrka XMMHYECKHX TPOLIECCOB

/Cp/

12

OIIK-2.1
OIIK-2.6

J1.1
JI1.2J12.1J13.
1J13.2
€]

Pasznen 4. XuMuuyecKkue CHCTEMbI

4.1

Kunerrka n paBHOBeCHE XUMUYECKUX
peakuui

[Tonmy4yenue 1 CBOHCTBA AUCIIEPCHBIX
CUCTEM

IIpurorosneHue pacTBOPOB COJIU
3a/1aHHOM KOHLIEHTpaluu

/JTex/

OIIK-2.1
OIIK-2.6

JI1.2J12.1J13.
1J13.2
€]

4.2

Kunertnka u paBHOBeCHE XUMHYECKUX
peakuui

Ilomy4yeHue 1 CBOMCTBA AUCHEPCHBIX
CHCTEM

[IpurorosneHue pacTBOPOB COJIU
3a/1aHHOM KOHLIEHTpaluu

Mp/

OINK-2.1
OIIK-2.6

JI1.2J12.1J13.
1J13.2
€)|

43

KuHeTtnka u paBHOBECHE XUMHYECKUX
peakuui

Ilomy4yeHue 1 CBOMCTBA AUCHEPCHBIX
CHCTEM

IIpuroroBnenue pacTBOPOB CONU
3aJJaHHOM KOHIIEHTpaIX

/Cp/

12

OIlK-2.1
OIIK-2.6

J1.1
JI1.2J12.1J13.
1J13.2
€|




4.4 BonoponHslii nokasarenb 1 1 OIlK-2.1 JI1.2J12.1J13.
T'upponus coneit OIIK-2.6 1J13.2
OKHCIINTEITBHO-BOCCTAHOBUTEILHBIE )|
peaxu
Psan HanpsxkeHuil MeTaios.

T"anpBaHUYECKUM IIEMEHT
/Jex/

4.5 Bonoponnslii mokaszarens 1 1 OIlK-2.1 JI1.2J12.1J13.
T'unponus coneit OIIK-2.6 1J13.2
OKHCITUTEIEHO-BOCCTAHOBUTEILHBIE o1
peaxIyu
Psn HanpsxkeHUi MeTaios.

TI"anpBaHMYECKUM DIIEMEHT
Mp/

4.6 Bonoponnsrii mokaszarens 1 8 OIlK-2.1 JI1.1
I'mpponus coneit OIIK-2.6 JI1.2J12.1J13.
OKHUCITUTENHLHO-BOCCTAHOBUTEILHBIE 1J13.2
peakuuu 21
Psin HanpspkeHUI MeTaIoB.

T"anpBaHMYECKUM DIIEMEHT
/Cp/

4.7 CBo¥icTBa BOJIHBIX PacCTBOPOB 1 4 OIIK-2.1 JI1.2J12.1J13.

aeKTposnToB /J1ab/ OIK-2.6 1J13.2
D1

4.8 DnexTpoan3 1 1 OIK-2.1 JI1.2J12.1J13.

Coenunenus s-anementos [ u I rpynn OIIK-2.6 1J13.2
/J1ex/ 21

4.9 DNeKTpoIn3 1 1 OIIK-2.1 JI1.2J12.1J13.

Coenunenus s-3nemeHToB | u Il rpynn OIIK-2.6 1J13.2

Mp/ 21

4.10 DNEeKTpOIn3 1 12 OIIK-2.1 JI1.1

Coenunenus s-anementos [ u I rpynmn OIIK-2.6 JI1.2J12.1J13.

/Cp/ 1JI3.2
21

Pa3pnen 5. Xumus 3j1ieMeHTOB H UX

coeqMHEHNH

5.1 Amomuanit. CoennHeHus 6opa u 1 1 OIIK-2.1 JI1.2J12.1J13.
amoMunus /Jlex/ OIIK-2.6 1J13.2

21
52 Amomunuii. CoequHeHust 6opa u 1 12 OIIK-2.1 JI1.1
amomunust /Cp/ OIlK-2.6 | JI1.2J12.1J13.
1JI3.2
21
Pasznen 6. DiieMeHTHI OpraHU4ecKoil
XUMHH

6.1 VYraepon 1 KpeMHUH 1 1 OIIK-2.1 JI1.2J12.1J13.
Peaxunn oOHapyXKeHUS! KATHOHOB U OIIK-2.6 1J13.2
AQHHOHOB B pacTBOpe 21
/J1ex/

6.2 VYruepon u KpeMHUN 1 12 OIIK-2.1 JI1.1
Peaxunn oOHapyXKeHNSI KATHOHOB U OIIK-2.6 JI1.2J12.1J13.
AQHHOHOB B pacTBOpe 1J13.2
/Cp/ o1

6.3 /Ox3amen/ 1 10 OIK-2.1 J1.1

OIIK-2.6 JI1.2J12.1J13.
1J13.2
01
5. ®OHJ OHEHOYHBIX CPEACTB
5.1. Bonnpochl K NpOMeKYTOYHOI aTTecTalluU

1. OCHOBHBIE XUMHUYECKUE MOHSATHS U 3aKOHBI XHMHUU (aTOM, MOJIEKYJIa, aTOMHasl M MOJIEKYJISIpHasi Macca, BaJICHTHOCTB,
3KBUBaAIEHT, MoJib). OIK 2.1, OIIK 2.6

2. DKBUBAJICHT W 3KBUBAJICHTHAs Macca. DKBUBAJICHTHI IPOCThIX W cliokHbIX BeniectB. OIIK 2.1, OIIK 2.6

3. OcHOBHBIE CBeIeHHA O cTpoeHHH atoMoB. CoctaB aToMHBIX saep. M3ortomsr. M306apsr. OIIK 2.1, OIIK 2.6




4. Crpoenne aroma. [Tonsitiue 06 amexTpoHHOM obnake U opbutanu. KBanTtoBsle uncna u ux B3aumocBsa3b. OIIK 2.1, OIIK
2.6

5. ®DopMmBl opbHTaNel M TOPSIOK 3arodHeHus ux ekTpoHaMu. [paswmino I'yana, npuamun [Taymm. OIIK 2.1, OIIK 2.6

6. OneKkTpoHHBIE U aTOMHOrpadmueckue Gopmynsl. HopmansHoe 1 BO3OYXIEHHOE COCTOSIHHE aTOMOB. [IpHUauHEI
nepeMeHHo# BanenTHocTH atomoB. OIIK 2.1, OIIK 2.6

7. Iepronnueckuii 3akoH u nepuoandeckas cucrema [[.M. MenneneeBa. CTpykTypa NepuOAMYECKONH CUCTEMBI JIEMEHTOB B

CBETE COBPEMEHHON TEOPUH CTPOCHUS aTOMOB (IIEPHOJI, Tpymia, No-TpYIIIbl, HOPSIKOBBIHA HOMEpP 3JIEMEHTOB, dJIEKTPOHHBIE

ananorn). OIIK 2.1, OIIK 2.6

8. [lepuonuueckoe U3MEHEHUE CBOMCTB XUMHUECKUX 3JIEMEHTOB (aTOMHBIE M MOHHBIE PAJMyChl, SHEPTUsl MOHU3ALNY,
CPOJICTBO K DJIEKTPOHY, 3JCKTPOOTPHUIIATSIILHOCTD, OKHCITHTEILHO-BOCCTAHOBHUTENbHBIE CBOMCTBA) 1 nX npuHImkL. OINK 2.1, OITK
2.6

9. XuMuUecKasi CBS3b €€ KOJIMYECTBEHHbIE XapaKTepUCTUKHU (JUIMHA, YHEPTUsl, HAIPaBIEHHOCTh, HACHIIIAEMOCTb, KPaTHOCTD
CBSI3M, CUT'Ma- U - cBsa3M). CymrHocTh MeToza BalieHTHbIX cBs3eil (BC). OcHoBHBIE BUIIbI XUMHUYECKOH cBsizu 1o Metory BC. OIIK
2.1, OIK 2.6

10. KoBanenTHas cBs3b U ee npupoaa. [lonapras u HenonspHas KoBaJdeHTHas cBsA3b. JunonsHbiil Moment. OINK 2.1, OIIK
2.6

11. Vonnas cBs3b, ee mpuponxa. YCIoBHsS 00pa30BaHMs MOHHBIX MOJIEKyIN. DnekrpootpunaTensHocTts. OINK 2.1, OIIK 2.6
12. JIOHOPHO-aKIENTOPHBIH MEXaHU3M 00pa30BaHMS KOBAIECHTHOH cBsa3u. OOpa3oBaHMe KOMIUIEKCHBIX coexmHeHnid. OIIK
2.1, OIIK 2.6

13. I'ubpuan3anus KoBaJeHTHOH cBs3u U ctpoenue monekyn CH4, BeCl2, BCI3. OIIK 2.1, OIIK 2.6

14. Ilonsatue o BomoponHoi u Metamuueckor csazu. OIIK 2.1, OIIK 2.6

15. KomrnexcHble coenuHeHns, UX 00pa3oBaHKe U cocTaB. KOMIIEKCHBIE COEAMHEHNS KATHOHHOTO M aHUOHHOTO THIIA.
CrtpoeHue U XxuMuveckas cBsi3b B KOMIUIEKCHBIX coenuHenusix. OIIK 2.1, OIIK 2.6

16. VYcToHunBOCTh KOMIUTEKCHBIX coeanHeHnil. KoHcranTta Hecroiikoctr (KH). OTiigne KOMITIEKCHBIX COSTMHEHHH OT
nBoitHbeIX conert. OIIK 2.1, OIIK 2.6

17. DHuepreruueckue 3peKkTsl XUMUUeCKUX peakuuil. BHyTpeHHsS SHEprust U SHTaNbNHA. TepMOXUMHUUECKUE PACUETHI.
3akon I'ecca. OIIK 2.1, OIIK 2.6

18. DOHTponHs M ee U3MEHeHHE NPU XMMHUYECKHUX Iporeccax. DHeprus ['mo0ca. HanpaBneHHOCTh XUMHYECKHNX pEaKmunii,
BO3MOXHOCTH uX ocymecTsieHus. OIIK 2.1, OIIK 2.6

19. CKopoCTh XUMHYECKUX peaknuil. 'oMoreHHble U reTeporeHHble peakiuu. DakTophl, BIUSIONINE Ha CKOPOCTb
XUMHYECKHUX PeaKIiid. DHEPTUs aKTHBAIIUH, 3aKOH neicTBus Macc. [IpaBuio Baut-T'odda. OIIK 2.1, OIIK 2.6

20. OOpatumble 1 HEOOpAaTHMBIC XMMHUYCCKHE PEaKIMd. XUMHIECKOoe paBHOBecHe. KoHcTaHTa XMMHYECKOT0 paBHOBECHSI.
DaxTophl, BIUAIOUINE Ha CMEIIeHHe XuMuieckoro papHoBecus. [Ipunnun Jle-Illatense. OIIK 2.1, OIIK 2.6

21. IMonstre o pactBopax. CrocoObI BEIpaXEHUsI KOHIEHTpanuy. PactBopiuMocTs. XuMudeckas mpupoja pactsopos. OITK
2.1, OIIK 2.6

22. Oco0eHHOCTH BOABI KaK pacTBOPUTENS. DJIEKTpOIUTHUECKas auccoruanus. Crnadble U CUIBbHBIE DIIEKTPOIUTEI.
Koncrantser gucconmanuu. OIIK 2.1, OIIK 2.6

23. HonHble peakuuu. YcaoBUS UX NpOTeKaHUs. MIOHHO-MOJIEKYISIpHOE ypaBHEHHE. DIEKTPOIUTUUECKAsT AUCCOLUALINS
Bozbl. Bonopoansiil nokazarens. ['uaponus coneit. OIIK 2.1, OIIK 2.6

24. OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiul. CTeneHb OKHCICHUsS U BaIEHTHOCTb. THUMUYHBIE OKHUCIUTEIH U

BoccTaHOBHUTENHN. Kitaccuukanust OKUCIUTETbHO-BOCCTAHOBUTEIIFHBIX IIPOIIECCOB (MEKMOJIEKYISIPHBIC, BHYTPHUMOJICKYJISAPHEIE,
camMooKwucieHus - camoBoccranoBienus ). OIIK 2.1, OIIK 2.6

25. Metonbl ypaBHUBaHUs OKHUCIUTENFHO-BOCCTaHOBUTENBHBIX peakiuidt. OIIK 2.1, OIIK 2.6

26. Mertamnsl. Haxoxnenue B npupoje. OCHOBHbIE CIIOCOObI MOMydYeHHUs] MeTaJlioB. [losrydeHne MeTanaoB BICOKOH
yucToTel. OIIK 2.1, OIK 2.6

27. du3nvecKkre U XUMUYECKHEe CBOMCTBAa MeTaioB. OTHOIIEHHE METauioB K Boje, kuciotam u menodam. OIIK 2.1, OIIK
2.6

28. INonsiTue 00 amexTpoaHOM HOoTeHIHaNe. Bomopoanstiit anektpon. CTaHIapTHBIEC 3JCKTPOIHBIC MOTCHIHANEL, P
HaIpspKEHUH METaJUIOB M BBIBOJBI BhITEKaromue u3 Hero. YpasHenue Hepucra. OIIK 2.1, OIIK 2.6

29. lNanpBannyeckue anementsl. [IpuHIMN AeiiCTBUS ralbBaHUUYECKOTO 3JeMeHTa. AHOJHOE OKUCIIEHHE U KaTOAHOe
BocctanoBienue. JJ1C ranpBannveckoro aneMenTta. KonuenTpanuonnsle ranpBannueckue anmemenTsl. OIK 2.1, OI1K 2.6

30. Bunpl ranbBaHUYECKUX 3JIEMEHTOB: NEPBUYHbBIE U BTOPUUYHBIE. AKKYMYJIATOpbI U npuHuun ux aeicreus. OIIK 2.1, OIIK
2.6

31. Koppo3sust MeTanioB U ocCHOBHBIE BUIBI ee (XuMuueckas u anexktpoxumuueckas). [Ipumepst. OIIK 2.1, OIIK 2.6

32. DIIEKTPOXUMHUYECKass KOPPO3usi, YCIOBUSI U NpUYMHBI ee BosHUKHOBeHUs. [Ipumepst. OIK 2.1, OITK 2.6

33. MeTompl 3aIIHATH METAITIOB OT KOPPO3HH: 3AIIUTHBIC TTOKPHITHSA, IEKTPOXUMHUECKHE METOABI (TIPOTEKTOpHAs, KaTOXHAs

U aHOJHAS 3amuTa). Fi3MeHeHHne CBOUCTB KOPPO3UITHOH Cpebl; HHIHOUTOPHI KOPPO3HH. DKOHOMHYIECKOE 3HAUCHHUE 3AIUTEI
MetaiioB oT kopposuu. OIK 2.1, OIK 2.6

34. Onextponus. IlocaenoBarebHOCTh 3IEKTPOAHBIX IPOLECCOB. BbIXoa MO TOKY. DNEKTpONN3 ¢ pacCTBOPUMBIMU U
HepacTBopuMbiMu aHonamu. OIIK 2.1, OIIK 2.6

35. DNEeKTpOaN3 paciiaBoB U pacTBopoB. IloTenuuan paznoxenus. 3akonsl @apanes. [locaenoBaTensHOCTh OCAKACHUS
MeTaJlJIOB U3 cMemanHoro aekrpoauTa. OIIK 2.1, OIIK 2.6

36. IpakTHdyeckoe MpHMEHEHNE 3JIEKTPOI3a: NorydeHne n paguHaupoBanne MetawioB. [lomydenre Bomoposaa, KHCIOPOaa U
apyrux npoaykros. OIIK 2.1, OIIK 2.6

37. Jlerkne KOHCTPYKLIMOHHbIE METANIbl: MarHUH, OepUILIHA, antOMUHUH, TUTaH. DIEKTPOHHOE cTpoeHHe uX. Pusnueckue u
XUMHYECKHE CBOWCTBA, IOIy4eHHE. MICIIOIb30BaHUE B TEXHUKE. M

38. Tspkenple KOHCTPYKIIMOHHBIE METAJUIBL: JKeJe30, KoOanbT, HUKeb, Mellb. CTpoeHne aToMOB. Pu3nvecKkue U XUMUIECKUE

cBoiictea. OIIK 2.1, OIIK 2.6




39. HuctpymeHTanbHble U abpasuBHbIC. bop, Oopuasl. Yriepon u ero amioTponHsle (GopMsl - TpaduT, anmas. KapOumnsr;
ucronb3oBanue kapouaos B Texuuke. OIK 2.1, OIIK 2.6

40. [TonynpoBoJHMKOBBIE MaTepUasbl: KPEMHUH, repMaHuii, cyppMa, BUCMyT. CTpoeHue ux atomoB. duznueckue u
XuMHueckue cBoictsa. [Ipaktiuaeckoe 3nauenne ux. OIIK 2.1, OIIK 2.6

5.2. Texkymuii KOHTPOIb U KOHTpOJbL CPC

KOHTPOJIBHBIE 3ATAHUA 110 BAPUAHTAM

BapuanTt Nel

1. Ykazate Trn cBsi3u B Mostekyinax NH3, CaCl2, Al1203, BaS. Kakue 3:1eKTpOHBI IPHHAMAIOT yIacTHE B 00pa30BaHUH CBS3EH,
UMeeT JIM MeCTO ruOpuau3anus (kakast) - cBa3b? [lokaxuTte HanpaBIeHHE IepeKPBIBAHUS IEKTPOHHBIX 001akoB. Kakosa gopma
MoJIeKyI?

2. Brrancnure, Ipu KaKoi TeMIepaType HagHEeTCsl UCCOIMAIHS IIeHTaxIopuaa Gocdopa, mpoTeKaromas 1o ypaBHeHHIO:
PCI5(r) = PC13(r) + CI2(1); H=+92,59 x/xk.

3. Koncranra paBHOBecHsi roMoreHHO# cuctembl N2 + 3H2 <> 2NH3 npu Hekotopoii Temmepatype pasHa 0,1. PaBHOBecHbIE
KOHIIEHTPAIMH BOZOPOAA X aMMHUaKa cooTBeTCTBEHHO paBHbI 0,2 1 0,08 MoiIb/11. BEIMMCcINTE paBHOBECHYIO H HCXOIHYIO
KOHIICHTPAIINH a30Ta.

4. CocTaBbTe CXeMy, HAIUIINTE 3JIEKTPOHHBIC YPABHEHHUS MEKTPOJHBIX MponeccoB U Beraucaute J/1C raapBaHHIECKOro
3JI€MEHTA, COCTOAIIETO U3 CBUHIIOBONH M MAarHUEBOH IIACTHH, OITYIICHHBIX B PACTBOPBI CBOMX coJiel ¢ KoHLeHTpaueit CM Pb2+
= CM Mg2+= 0.1 moms/n. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn =-1,18 B.

5. Jlns caeyromux ypaBHEHUH Togo0paTh K03 GHIUCHTEL:

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

2) METOIOM ToTypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEb.

MnO2 + 02 + KOH K2MnO4 + H20

K2SnO3 + Br2 + KOH K2Sn0O4 + KBr + H20

H3As03 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

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

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

6. D1eKTpoNu3 pacTBOpa HUTpaTa cepedpa MPOBOIMIN IIPH CHiIe ToKa 2 A B TeueHne 4 4. CocTaBbTE IIEKTPOHHbIE YPAaBHEHHS
MIPOIIECCOB, MPOUCXOSIIINX Ha ATekTpoaax. Kakas macca cepeOpa BeIIETHIIACH HA KaTo/Ie M KaKOB 00bheM Ta3a (H.y.), BIe-
JIMBIIIETOCS Ha aHoIe?

BapuanTt Ne2

1. YkazaTs Trun cBs3u B Mosekynax H20, NH3, N2H4, N2. Kakue 351eKTpoHBI IPHHIMAIOT y9acTHe B 00pa30BaHUU CBSA3EH, IMeeT
71 MecTo rubpunuzanus (kakas) - cBsi3b? Ilokaxkute HampaBJIeHUE MEPEKPhIBaHUS SIEKTPOHHBIX 00nakoB. KakoBa ¢popma
MoJIeKyI?

2. Berancmure H, S, n G peaxunu, nporexaromeii mo ypasHenuro Fe203(x)+3H2(r) = 2Fe(x)+3H20(r). Bo3moxHa 111 pe-axuus
BoccTaHoBieHHsA Fe203 Bogopoaom mpu 500 u 2000 K?

3. Ucxomubie konrentpanuu [NOJucx u [CI2]ucx B romorennoi cucteme 2NO + CI2 «» 2NOCI cocTaBasitoT cooTBeTCTBeHHO 0,5
1 0,2 MoJIB/11. BeIucIATe KOHCTAHTY PABHOBECHS, €CITH K MOMEHTY HACTYIUICHUsI paBHOBecHs ipopearuposaiio 20% NO.

4. Onpenenute, Kakoi u3 3mekTpooB B mape AI/AI3+ u Ni/Ni2+ Oyzner orpurarensabiidi. CocTaBbTe TaTlbBAHUUECKHIN 3JIEMEHT,
HAIMUIIUTE YPaBHEHHUS 3IEKTPOIHBIX mpoiieccoB u onpeaenute DJ]C aroro anemenTa, ecnu EO Ni2+/Ni = -0,25B, E0 AI/AI3+ = -
1,66 B.

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTH:

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

2) METOJIOM mostypeakuuii (4,5)

YKaXuTe OKUCIHTENh U BOCCTAHOBHUTE.

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

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(S0)3 + Cr2(S04)3 + K2S04 + H20

H3As03 + KMnO4 + H2S0O4 H3As04 +K2S504 + MnS0O4 + H20

K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20

6. Ha ckoyibko yMEHBIIMTCSI Macca cepeOpsTHOro aHo/1a, eclii ANeKTPosu3 pactBopa AgNO3 npoBoIuTh MpH cuiie Toka 2 A B
teuenne 38 muH 20 ¢? CocTaBbTe IEKTPOHHBIE YPaBHEHHUS MIPOIIECCOB, IPONUCXOISIINX Ha TPaQUTOBBIX AIIEKTPOIAX.

Bapuant Ne3

1. Yka3zatp Tun cBsizu B Mosiekyinax NH3, CaCl2, BaS, H20. Kakue 371eKTpOHBI IPUHUMAIOT y4acTHE B 00pa30BaHUM CBs3EH, UMECT
T MecTO rudpuau3anys (kakas) U - cBsi3b? [lokaxkuTe HampaBlieHHE TIEPEKPBIBAHUS JIEKTPOHHBIX 00sakoB. KakoBa gopma
MoIeKyn?

2. Ha oCHOBaHUM CTaHIAPTHBIX TEIUIOT 00pa30BaHMs M a0CONIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIOIIMX BEIICCTB
Berauciute G0298 peakim, nmpotekaromeii o ypasaernto CO2(r)+4H2(r)=CH4(r)+2H20(x). Bo3zmoxHa 11 3Ta peakuus mpu
CTaHIAPTHBIX YCIOBHAX?

3. Ilpu HekoTOpOil Temmepatype paBHOBecue roMoreHHoit cucteMsl 2NO + O2 «+» 2NO2 ycTaHOBHIIOCH TIPH CIEYIOIINX KOH-
HEHTPaLHUAX pearupyromux Berrects (Moab/n): [NOJP = 0,2; [O2]P = 0,1; [NO2]P = 0,1 mob. Berauciante KOHCTAHTY PaBHOBECHS
U UCXOAHYI0 KoHIeHTpauio NO u O2.

4. CocTaBbTe CXeMy TalbBaHUIECKOTO HJIEMEHTA, COCTOSIIET0 U3 TUIACTHUH IIMHKA U JKelle3a, IOTPYKEHHBIX B paCTBOPHI UX COJIEH.
Hamummre 31ekTpoHHBIE ypaBHEHUsI POLIECCOB, MPOTEKAIOIINX HA aHOJIE U Ha KaToJie. Kakoil KoHIeHTpaluy Haio ObLUTO OBl B3SITh




WOHBI xene3a (+2) (Monb/i), utoosl DJ]C anmemenTa crana paBHOH Hyr0, eciii CM Zn2+= 0.001 mons/n? EO Zn2+/Zn =-0,76B, EO
Fe2+/Fe =-0,44 B.

5. [lns caenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTHL:

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

2) METOOM Monypeakuuil (4,5)

VYKa)XnTe OKHCIUTEIb U BOCCTAHOBUTEIIb.

KMnO4+ H2S04 +H2S K2S04 + S + MnS0O4 + H20

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

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

FeSO4 + KMnO4 + H2SO4 Fe2(S04)3 +K2S04 + MnS0O4 + H20

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

6. Dnexrponus pactBopa CuSO4 npoBoAUIN ¢ METHBIM aHOIOM B TeueHue 4 1 npu cuiie Toka 50 A. Ilpu sToM Beigenuioch 224 ©
Meau. Beraucnure BbIXOZ IO TOKY (OTHOIICHHE MACCHI BBIICIMBIIETOCS BEIECTBA K TEOPETHIECKH BO3MOXKHOM). CocTaBbTe
AIIEKTPOHHBIEC YPaBHEHHS IIPOIECCOB, MPOUCXOIAIINX Ha 3JEKTPOIax B CIIydae MEIHOTO U YTOJIBHOTO aHOJIOB.

Bapuant Ne4

1. YkazaTs Trn cBs3u B Monekynax SiO2, SnCl4, PC15, MgF2. Kaxue 31eKTpoHB IPHHAMAIOT y9acTHe B 00pa30BaHHUU CBA3E,
MMeeT JI MeCTO TOpuan3anus (Kakas) U - cBsA3b? [lokakuTe HanpaBJIeHUE IEPEKPhIBAHUS SIEKTPOHHBIX 00akoB. KakoBa ¢opma
MoJIeKyI?

2. Ha ocHOBaHMH CTaHIAPTHBIX TEIUIOT 00pa30BaHMA M aOCOMIOTHBIX CTAHAAPTHBIX SHTPOIHMH COOTBETCTBYIONINX BEIIECTB
Beruucnute G0298 peakuuu, mpoTekaromieii o ypasuenuro 4NH3(r) + 502(r) = 4NO(r) + 6H20(r). Bo3moskHa 11 9Ta peakuus
HpPU CTAaHAAPTHBIX YCIOBUSIX?

3. Koncranra paBHOBecHs roMoreHHoi cucremsl N2 + 3H2 < 2NH3 npu Hekotopoii Temnepatype pasHa 0,1. PaBHOBecHBIE
KOHIIEHTpAIMH BOJIOPOJA ¥ aMMHUaKa cooTBeTcTBEHHO paBHbI 0,2 1 0,08 Momb/11. Brruncnnute paBHOBECHYIO U HCXOIHYIO
KOHIICHTPAIIUHU a30Ta.

4. CocTaBbTe CXEMyY, HAIIMIINTE 3JIEKTPOHHBIE YPABHEHHUS NEKTPOJHBIX MpoleccoB U Berancaute JJIC raabBaHUUECKOrO JIEMEHTA,
COCTOSIIIIETO W3 CBMHIIOBOW M MarHUEBOH IIACTHH, OITYIICHHBIX B PaCTBOPHI CBOMX coleil ¢ koHneHTparueir CM Pb2+ = CM
Mg2+=0.01 momns/1. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn = -1,18 B.

5. JI7st cneayromux ypaBHEHHH oa00paTh KO3 GUIIUEHTBI:

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

2) METOJIOM IToypeaknui (4,5)

YKaKuTe OKUCIUTENb U BOCCTAHOBUTEb.

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

H3AsO3 +Zn + HCl AsH3 +ZnCI2 + H20

NaVvO2 + H202 + H2S04 — HVO3 + Na2S04 + H20

KNO2 + KMnO4 + H2SO4 KNO3 +K2504 + MnSO4 + H20

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

6. CocTaBbTE DICKTPOHHBIC YpPaBHEHHS IIPOLECCOB, IPOUCXOSIINX Ha IPaUTOBBIX AIIEKTPOAAX IPH MICKTPOIN3E PACIUIaBOB U
BoaHbIX pacTBopoB NaCl u KOH. Ckonpko IUTPOB (H.y.) Ta3a BRIASIUTCS Ha aHOJE MPH AIIEKTPOJIN3e THAPOKCUIA Ka-JInsl, €CIH
3JIEKTPOJIA3 MPOBOJAUTH B TeueHre 30 MuH rpu cuie Toka 0.5 A?

Bapuant Ne5

1. Ykaszatp Tun cBsizu B Mosiekyinax HCN, SiH4, CO, NO2. Kakue 3J1eKTpOHbI IPUHAMAIOT y9acTHe B 00pa30BaHUH CBSI3CH, HMEET
JIM MeCTO rudpumu3anus (kakas) u - cBsi3b? [lokaxxuTe HampaBJIeHHE TIEPEKPBIBAHUS JICKTPOHHBIX 00sakoB. KakoBa Gopma
MoJteKyn?

2. Mcxons u3 3HaYeHUH CTaHAAPTHBIX TEIJIOT 00pa3oBaHus U aOCOMIOTHBIX CTaHAAPTHBIX SHTPOIMUI COOTBETCTBYIOIIMX BEIIECTB,
BbruuciutTe G0298 peakunu, mpotekaromei mo ypasaenuo NH3(t) + HC1(r) = NH4Cl(k). MoxeT ju 3Ta peakiys npu
CTaHIAPTHBIX YCIOBUSAX UATH CAMOTIPOU3BOJIEHO?

3. Koncranra paBHOBecus roMoreHHoi cuctemsl CO(T) + H20(1) «» CO2(r) + H2(r) npu HeKOTOpoit Temnepatype paBHa 1.
BeruncnnTe paBHOBECHBIC KOHIICHTPAIMK BCEX PEATMPYIOIINX BELIECTB, €CIIM HCXOIHbIC KOHLIEHTpAIMU paBHbI (Mob/m): [COJucx
=0,10; [H20]ucx = 0,40.

4. CocTaBbTe CX€My, HAUIIUTE FIEKTPOHHBIE YPaBHEHUS AJIEKTPOIHBIX MpolieccoB U BeruuciuTe 3J[C ranbBaHHUECKOTO 3JIEMEHTA,
COCTOSILIETO U3 cepeOpsIHBIX DIEKTPOOB, ONMyIIeHHbIX: epBhlii: B 0.01 H., a BTOpoii B 0.1 H. pacTBopsl AgNO3.

E0 Ag+/Ag=+0,8 B.

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTH:

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

2) METOJIOM mostypeakuui (4,5)

VYKaKHUTE OKUCITUTEIh U BOCCTAHOBHUTEb.

K2SnO3 + Br2 + KOH K2Sn04 + KBr + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

Na3AsO3 + K2Cr207 + H2SO4 H3As04 +K2S04 + NaS04 + Cr2(S04)3 + H20

NaVvO2 + H202 + H2SO4 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2S04 — H3PO4 + K2S04 + MnSO4 + H20

6. CocTaBbTe OJEKTPOHHBIC YPAaBHEHMS IPOLECCOB, MPOUCXOIAIINX Ha YTOJIbHBIX 3JIEKTPOJaX MPH JIEKTPOIU3E PacTBOpa
CuCl2. Beraucnute Maccy MeJ, BBIICIMBIICHCS HAa KaTOe, €CIIM Ha aHOJIe BBIACTIIIOCh 560 Mt Tasa (H.y.).

Bapuant Ne6




1. Ykazats Tun cBsa3u B Monekynax COS, COCI2, CF4, H2Se. Kakue 31eKTpOHBI IPHHUMAIOT YIaCTHE B 00pa30BaHUHU CBA3EH,
UMeEET JIM MecTo THOpuau3anus (Kakasi) U - cBa3b? [lokaxkuTe HanpaBiIeHHe NePEeKpbIBaHMS ICKTPOHHBIX 00sakoB. Kakosa gopma
MoJteKyin?

2. YeM MOXHO OOBSICHUTD, UTO MPU CTAaHAAPTHBIX YCIOBUSIX HEBO3MOXKHA dk30Tepmuueckas peakius H2(r) + CO2(r) = CO(r) +
H20(x); H=-2,85 xJIx.

3Has TemI0BoH 3¢ (HEKT peakuny 1 aOCOMOTHBIE CTAHAAPTHBIE YHTPOITHH COOTBETCTBYIOMNX BemecTB, onpeaenute G0298 sroit
peaxuuu.

3. BeruncnuTe KOHCTaHTY paBHOBecHs [yt romoreHHoi cucrembl CO(r) + H20(r) «» CO2(r) + H2(r) ecnu paBHOBECHE KOH-
MEHTpaNUy pearupyronmx Bemiects (Mois/): [CO]P = 0,004; [H20]P = 0,064; [CO2]P = 0,016; [H2]P = 0,016. Uemy paBHBI
MCXOIIHBIE KOHIIeHTpauuu Boasl u CO?

4. CocTaBbTe CXeMy, HAlTUILIUTE HJIEKTPOHHBIE YPaBHEHHS AJIEKTPOIHBIX MPOIieccoB, U Berunciaute D/]C MeqHO-KaAMUEBOTO
raJlbBaHMUYECKOT0 3JieMeHTa, B kotopoM CM Cd2+ = 0.8 moinw/n, a CM Cu2+ = 0.01 monas/n. E0 Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. Jlns caemyromux ypaBHEHUH Togo0paTh K03 GHIUCHTHI:

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

2) METOJIOM ToTypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBUTETb.

Zn + (NH4)2MoO4 + HCl MoCI2 + ZnCI2 + NH4Cl1 + H20

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

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

Fe2(S0O3)3 + HNO3— Fe2(S04)3 + NO + H20

6. CocTaBbTe 3JI€KTPOHHBIC YPaBHEHNU MIPOIIECCOB, IPONCXOSIINX Ha AIEKTPOAAX HpH rekTponnie pactBopa KOH. Yemy pana
CHJIa TOKa, ecii B TedeHue 1 1 15 mun 20c Ha aHOZE BRIAETHIOCH 6.4 T Ta3a? CKOJIBKO JINTPOB ra3a (H.y.) BELASIIOCH IPH 3TOM Ha
Karojue?

Bapuant Ne7

1. Ykazats Tuun cBs3u B Monekynax BiCl3, J2, SiJ4, NF3. Kakue »1eKTpoHbI IPUHUMAIOT yJacTHe B 00pa30BaHUM CBSI3eH, UMEeT 1
MecTo rudpuan3anus (Kakas) U - cBsa3b? [lokakuTe HampaBiIeHHE TIEPEKPHIBAHMUS AIEKTPOHHBIX 001akoB. KakoBa popma monekyn?
2. Peakrus ropenus aneTrieHa uneT mo ypasaeHuo C2H2(1)+5/202(r) = 2CO2(r) + H20 (k). Beraucaure G0298 u S0298.
OOBSACHHATE YMEHBIICHNE YHTPOIINH B PE3yNIbTaTe ITOH pPeaKkIui.

3. PaBHoBecue romorennoii cuctemsl 4HC1(r) + O2 <> 2H20(r) + 2C12(T) ycTaHOBUIIOCH IIPH CIEAYIOIUX KOHIIEHTPAHIX
pearupyronux Bemiects (Monw/n): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Beruricaute HCXOIHbIC KOHIICHTpA-
M XJIOPOBOIOPOJA M KUCIOPO/IA.

4. Iotennuman cepedpsHOro AMeKkTpoaa B pactBope AgNO3 coctaBui 95% 0T 3HaYEHHS €r0 CTaHAAPTHOTO 3IEKTPOHHOTO
noTeHnuana. Yemy paBHa KOHIIEHTpaIus HOHOB Ag+ (Mons/n). E0 Ag+/Ag =+0,8 B.

5. s caenyromux ypaBHEHHH ogo0paTh K03 GHIUCHTHI:

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

2) METOOM Moiypeakuuil (4,5)

VYKaKUTE OKHCIUTEIbh U BOCCTAHOBUTEIb.

NaVO3 + H2S + HC1 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 DICKTPOHHBIC YpPaBHEHHS MPOLIECCOB, IPOUCXOSIIMX HA YTOJNBHBIX IEKTPOIAX MPHU JICKTPOIH3E PACTBOpA
Na2S04. BerurcnuTe Maccy BelIeCTBa, BBIISISIONIETOCS HA KaToJle, €ClIU Ha aHojie Bhinessercs 1.12 i rasa (1.y.). Kakas macca
H2S04 o6pasyercs npu 3ToM Bo3Je aHOKA?

Bapuant Ne8

1. Yka3ate Tun cBsi3u B MoJiekyinax BeO, KJ, NiBr3, PH3. Kakue 31eKTpoHBI IPUHUMAIOT YUacTHEe B 00pa30BaHUM CBS3EH, HMEET JIH
MecTo rudpuan3anys (kakas) u - cBa3b? [lokaxnTe HampaBIeHHE TIePEKPBIBAHUS MIEKTPOHHBIX 001akoB. KakoBa popma monekyn?
2. [lpu nony4yeHnn MONAPHON Macchl SKBUBaJieHTa ruapokcnaa Kaiabpuus u3 CaO(x) u H20(x) Beiaensiercst 32,53 k[ Terio-Thl.
Harmmmmure TepMOXuMHYECKOE YpaBHEHHE 3TOH PEaKIUK ¥ BEIYHCIATE TEIUIOTY 00pa30BaHMsI OKCHA KaIbIIUS.

3. Koncranra ckopoct peakiuu pasznoxenus N20O, mpotekatomieit mo ypaBaenuto 2N20 = 2N2 + 02, pasna 5[110-4. Ha-
yanbHas KoHueHTpamus N20 paBHa 6,0 Moib/1. Berauciure HadanbHyI0 CKOPOCTh PEAKIUH U €¢ CKOPOCTb, KoTaa pasnoxurcs 50%
N20.

4. Ipy KaKoi KOHIICHTpAU! HOHOB Zn2+ (B MOJIB/JT) MOTESHIHANT ITMHKOBOTO AekTpoaa Oynet Ha 0.015 B MensIe ero cran-
JapTHOTO 3nekTpoaaoro noteHnuana? EQ0 Zn2+/Zn =-0,76B,

5. JInst cnenyromux ypaBHeHH Toqo0paTh KOdQpPUIUEHTHI:

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

2) METO/IOM ToTypeakiuit (4,5)

YKaKuTe OKUCIHTENb U BOCCTAHOBUTEb.

MnO2 + KCIO3 + KOH K2Mn0O4 + KCl1 + H20

Na2SeO3 + Br2 + NaOH Na2SnO4 + NaBr + H20

SnClI2 + Bi(NO3)3 +KOH K2SnO3 + Bi +KNO3 + KCl1 + H20

H3AsO3 + KMnO4 + H2S04 H3AsO04 +K2504 + MnSO4 + H20




K2Cr207 + NO + H2504 — Cr2(S04)3 + K2SO4 + HNO3 + H20
6. OnnHaKoBBIC JTH OyAYT MPOAYKTHI, BBIICIHBIIAECS U3 PACTBOPOB Cylb(ara Kajus 1 KapOoHaTa Kalus MPH IPOMYCKaHHH Yepe3
3TH PacTBOPEI NEKTPHIECKOro Toka. COCTaBbTE YpaBHEHHS IIPOIECCOB.

Bapuant Ne9

1. Yka3zatp Tun cBsi3u B Moiekyinax SiH4, BF3, N20, AlF3. Kakue a51eKTpoHbI IPHHAMAIOT y9acTHE B 00pa30BaHUM CBSI3CH, HMEeT
T MecTO rudpuau3anys (kakas) U - cBsi3b? [lokaxkuTe HampaBlieHHE TIEPEKPBIBAHUS AJIEKTPOHHBIX 00yakoB. KakoBa gopma
MoJIeKyn?

2. Peakiius ropeHUs] METHJIOBOTO CITUPTA BhIpaxkaeTcs TepMoxuMudeckuM ypasuearneM CH3OH(k) + 3/202(r) = CO2(r) + 2H20
(x); H = ? Beruncaure TeruoBoit 3 dekT 3Toi peakIyuu, eciii H3BECTHO, YTO MOJISIpHAS TeioTa mapoodpazoBanus CH3OH (k)
paBHa +37,4 xJIx.

3. B romorenHotii razoBoii cucteme A + B «» C + D paBHOBecHe YCTaHOBUIIOCH ITPH KOHLEHTpauax (Moss/n): [B] = 0,05 u [C] =
0,02. Koncranra paBHoBecusi cucteMbl paBHa 0,04. Beiuncnure UCXO/IHBIE KOHIIGHTPAllMK BelecTB A u B.

4. MapraHIieBblif SJIEKTPOJI B pacTBOPE €T0 CONM nMeeT moTeHuan —1.23 B. Beraucimre koHIEHTpanuio noHoB Mn2+ (Mons/i). EQ
Mn2+/Mn =-1,18 B.

5. JInst clneayromux ypaBHEHHH To00paTh KO3 PHUIIUEHTBI:

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

2) METOJIOM Ioypeaknui (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEIb.

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 2JIEKTPOIN3A:

a) B paciuiaBe 1 pactope KBr, B) B pactBope NiSO4 ¢ HUKEIEBBHIM aHOOM.

Bapuant Nel0

1. Ykazats Tun cBs3u B Monekynax CCl4, CO2, NO, CS2. Kakue 371eKTpOHBI IPUHIMAIOT yUacTHe B 00pa30BaHUH CBSI3eH, UMEET JIH
MecTo rudpuan3anys (Kakast) 1 - cBsi3b? [lokaxxute HarpaBiIeHUE IEPEKPHIBAHNS 3JIEKTPOHHBIX 001aKk0B. KakoBa opma Mosnexyn?
2. Brraucmure, CKOJIBKO TETIOTHI BREIISIHUTCS P cropanuy 165 i (H.y.) anermnera C2H2, eciti mpotyKTaMul CropaHus SBIS-IOTCS
JFOK CHJ yIIIepoaa M Mapsl BOABI?

3. B romorenHotii cucreme A + 2B <> C paBHOBECHbIE KOHIIEHTPALMK Pearupyromux razos (Mons/n): [A] = 0,06; [B] =0,12; [C] =
0,216. BpluricauTe KOHCTaHTY PaBHOBECHS CUCTEMBI M HCXO/HbIE KOHIIEHTpaLUuK BelecTs A 1 B.

4. Harmmmmre ypaBHEHHUS 3IEKTPOHBIX peakiii 1 Beraucinte DJ]C ranpBaHnYecKux map: a) Zn/Zn2+|| Pb2+/ Pb, ecmm CM Zn2+ =
0.1, CM Pb2+=0.01,

6) Ni/Ni2+|| Pd2+/Pd, ecimu CM Ni+ = 41110-2, CM Pb2+ = 5(110-3.

EO0 Zn/Zn2+=-0.76 B

EO0O Ni2+/Ni=-0.25B

EO Pd2+/Pd =+0.99 B

EO0 Pb2+/Pb=-0.127 B

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTH:

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

2) METOJIOM mostypeakuui (4,5)

VYKaKUTE OKHCIUTETb U BOCCTAHOBUTEIb.

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 + H2SO4 — Fe2(S04)3 + KCI + H20

6. CocTaBbTe CXeMy 3JIEKTPOJIHU3A:

a) B paciutaBe NaBr 0) B pactBope CuSO4 ¢ pacTBOPUMBIM aHOIOM.

Bapuant Nell

1. YkazaTs Tun cBs3u B Mosekynax BeF2, CO2, NO2, NF3. Kaxue 31eKTpOoHBI IPHHUMAIOT y4acTHEe B 00pa30BaHUU CBSA3EH, UMeeT
JM MecTo THOpuau3anys (Kakasi) U - cBsa3b? [lokaxkuTe HanpaBsieHHe MepeKpbIBaHUS ICKTPOHHBIX 00sakoB. Kakosa opma
MoJteKyin?

2. TennmoBo# 3(h(heKT peakIuy CropaHus KUAKOro OeH301a ¢ 00pa30BaHUEM NapOB BOJBI M AMOKCHA yrilepoa paseH -3135,58
k/[x. CocTaBbTe TEPMOXUMHUUECKOE YpaBHEHHE ITOM PeaKLUU U BEI "YUCIUTE TeIIOTy oOpa3oBanust COHO(x).

3. B romorennoi cucreme CO+C12+>COCI2 paBHOBECHBIC KOHIICHTPAIIMH Pearupyromux BemecTs (Moib/n): [CO] =0,2; [C12] =
0,3; [COCI2] = 1,2. Berauciure KOHCTAaHTY PaBHOBECHS CHCTEMBI U McxoqHble KoHTeHTparuu C12 u CO.

4. Beraucnute 3/]C KOHIEHTPAIIMOHHOTO 3JIEMEHTA, COCTOSIIEr0 U3 IIMHKOBBIX IEKTPOJIOB, OMYIIEHHBIX B PACTBOPHI Cylb-(ara
IIUHKa ¢ KOHIeHTpanusamu 2 110-2 momnp/a u 3,250110-3 mos/m.

5. s caenyromux ypaBHEHHH ogo0paTh K03 GHIIUCHTHI:

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

2) METOOM Moiypeakuuil (4,5)




YKaKuTe OKUCIHTENb U BOCCTAHOBUTEb.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20
KMnO4 + KNO2 + H2S04 — MnSO4 + KNO3 + K2S04 + H20

H3AsO3 + KMnO4 + H2S04 H3AsO04 +K2504 + MnSO4 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

6. CocTaBbTe CXeMy 3JIEKTPOJIN3a:

a) B pacmiaBe BaCl2 6) B pactBope BaCl2 ¢ yroiasHBIME 37IEKTPOAAMH.

BapuanT Nel2

1. Ykazats Tun cBs3u B Mosekynax AlCI3, BeCl2, NO, CO2. Kaxue 3:1eKTpOHBI IPHHUMAIOT y9acTHe B 00pa30BaHUU CBSA3EH, UMEET
T MecTo rubpuau3anus (kakas) u - cBs3p? [lokakuTe HampaBiieHHE NIEPEeKPBIBAHUS AJIEKTPOHHBIX 00nakoB. KakoBa popma
MoJIeKyI?

2. BerancimuTe KOIMYECTBO TEIUIOTHI, KOTOPOE BBIICIUTCS NIPH BOCCTaHOBICHNH Fe203 MeTamInIeckuM aTlOMIHHEM, €CITH OBLITO
nomy4deHo 335,1 r xenesa.

3. Peakuus unet no ypaBuenuto H2 + 12 = 2HI. KoncTanTta ckopocTy 3TOH peakiuu npu HEKOTopol Temrneparype paBaa 0,16.
HcxonHble KOHIIEHTPAIIUU pearupyonmx Bemiects (Mons/n): [H2] = 0,04; [12] = 0,05. Brraucnnure Ha9aabHYIO CKOPOCTh PEAKIHA U
ee ckopocth ipu [H2] = 0,03 moms/m.

4. IIpu Kakoil KOHIIEHTPAI[X HOHOB Meau (+2) MOTEHIMAaI MEAHOT0 JIEKTPOIa paBeH CTaHIApPTHOMY MOTEHIHATY BOAOPOI-HOTO
anekrpoaa. EO Cu2+/Cu=+0,34 B.

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GHIHCHTH:

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

2) METOJIOM mostypeakuuii (4,5)

YKaXuTe OKUCIHTENh 1 BOCCTAHOBHUTEIh.

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

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

Na2SeO3 + CI12 + NaOH Na2SeO4+ NaCl + H20

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

H2S203 + HCIO — H2S04 + HC1 +S + H20

6. CocTaBbTe CXEMY 3JIEKTPOJIH3A:

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

Bapuant Nel3

1. Yka3zaTp Tun cBsizu B MoJiekyinax BeO, CO, NO, NF3. Kakue 37eKTpoHbI IPUHUMAIOT Y4acTHe B 00pa30BaHUM CBsA3EH, IMe-€T JIU
MecTo THOpuam3anys (Kakas) u - cBA3b? [lokaxknTe HarpaBiIeHHE TIEPEKPHIBAHMS JIEKTPOHHBIX 001aKkoB. KakoBa popma monekyn?
2. T'a3006pa3nslif aTioBsli ciupT C2HSOH MoxkHO Homy4anTs npu B3auMoaeiictsuu 3tuinena C2H2(r) u BoasgHbIx napos. Ha-
MHIIATE TPMOXUMUYECKOE YPaBHEHHE 3TOI peakIuu, MPEABAPUTEIHHO BBIYHCIIUB €€ TEIIOBON 3D (PEKT.

3. Peakmus unet no ypasHeHnto N2 + 3H2 = 2NH3. KonueHnrparun ygacTByronmx B Hell BemiecTs (Mos/m):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. Berancnure KOHIIEHTPAIIUIO BOAOPOAa 1 amMuaka, ipu [N2] = 0,5 mons/m.

4. Kakoit nomkHa ObITh KOHIIEHTPALIUS COJIU [IMHKA B PACTBOPE, YTOOBI 2JIEMEHT

(-) Mg|Mg2+ || Zn2+ | Zn (+) mpu C Mg2+=1 mons/1 gaan 3/]C 1.60 B?

EO0 Zn/Zn2+=-0.76 B

EO Mg2+/Mg=-2.37B

5. JInst cneayromuX ypaBHEHHH oa00paTh KO3 GHUIIUEHTHI:

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

2) METOJIOM IToypeakuui (4,5)

YKaxuTe OKUCIUTENh U BOCCTAHOBUTETb.

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 2JIEKTPOIN3A:

a) B paciuiaBe u B pactBope SrCl2 ¢ HepacTBOPUMBIMH 3JIEKTPOAAMHU

6) B pactBope NiSO4 ¢ pacTBOPUMBIM aHOIOM.

Bapuant Nel4
1. Ykaszatp Tin cBsi3u B Mosiekyinax LiH, NH3, H20, HF. Kakue 351ekTpoHbI IPHHUMAIOT yIacTHe B 00pa30BaHUU CBSI3eil, UMEET JIn
MecTo ruOpuau3anus (Kakas) U - cBsi3b? [lokakuTe HampaBlieHHE IEPEKPBIBAHHS AJIEKTPOHHBIX 00yakoB. KakoBa Gopma mMoreky:n?

2. Beruucnure G0298 1715t ciaenyromux peakuui:

a)2NaF (k) + C12(r) = 2NaCl(x) + F2(r), 6) PbO2(x) + 2Zn(k) = Pb(x) + 2ZnO(k)

Mo>kHO 11 TOITy9HTh (TOp MO peakunu (a) u BoccTaHOBUTH PHO2 rmaKOoM 110 peakiun (0).

3. Peaknus uzet no ypasaenuto N2 + 02 = 2NO. KoHIeHTpaluy HCXOAHBIX BEIIECTB A0 Havdana peakuuu Obutu [N2] = 0,049
MoJis/1, [02] = 0,01 Mosb/11. BeIurcanTe KOHIEHTPAIMIO 3THX BelecT, koraa [NO] = 0,005 mMounb/m.

4. Ipu KaKoi KOHIICHTpanuy HOHOB Fe2+ arekTpoaHsIil moTeHnnan xemnes3a paseH Hymo. EQ Fe2+/Fe = -0,44 B.

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIIHCHTHI:

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




2) METOAOM Moypeakuuit (4,5)

YKaXuTe OKUCIHUTENb 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 + H2S0O4 — S + K2S0O4 + MnSO4 + H20
NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocTaBbTe CXEMY SJIEKTPOIH3A!

a) B pacrutaBe Ca(OH)2

0) B pactBope Ca(OH)2 u NiCl2 ¢ HepacTBOPHUMBIMHU 3JICKTPOJAMH
B) B pactBope Cd(NO3)2 ¢ pacTBOPHUMBIM aHOJIOM.

5.3. Kputepuu BbICTaB1eHUS OLEHKH CTYJEHTY

OrneHka «5» (OTIINYHO) CTABUTCS €CIIH: TIOJIHO PACKPBITO COJEpKaHNe MaTepraia OiIeTa: HCUepIbIBAIONINE U apIyMEHTHPOBAHHBIC
OTBETHI Ha BOIIPOCHI B OMIIETE; MaTepHaIl H3JI0KEH TPaMOTHO, B OTIPEICTICHHOH JIOTHYECKOH MOCIeA0BaTeIFHOCTH, He TpeOyeT
JIOTIOJTHUTEJIBHBIX MOSICHEHNH, TOYHO HCIONb3yeTCs TEPMUHOIIOTHS; IEMOHCTPUPYIOTCS IITyOOKHEe 3HAHUS UCIUILUINHEI (MOIYA);
JiaHbl 000CHOBAHHBIC OTBETHI Ha JOTIOIHUTEIBHBIE BOIPOCHI.

Orenka «4» (X0OpOIII0) CTaBUTCSI, €CIIH: OTBETHI HA ITOCTABIICHHBIE BOIIPOCHI B OMIIETE M3JIararoTcsi CHCTeMaTH3UPOBAHO U
MOCJICI0BATENBHO; JEMOHCTPHPYETCS YMEHHE aHAIM3HPOBATh MAaTepHal, OMHAKO HE BCE BBIBOJBI HOCAT apIyMEHTUPOBAHHBINA H
JIOKa3aTeNbHBIA XapaKkTep, B U3JI0KEHUH JOMYILEHBI HEOOIbIIMe TPoOebl (HETOUHOCTH), HE UCKa3UBILHUE COJIEPIKAHNE OTBETA;
MaTepHall H3JaracTcs yBepeHHO, B OCHOBHOM IIPABMIILHO JAHbI BCE OTPEIEICHUS U MOHSTHS; TP OTBETE Ha JOTOTHUTEIIbHBIC
BOITPOCHI MOJTHBIE OTBETHI JAHBI TOJIBKO IPH TOMOIIH HABOSIIMX BOIIPOCOB.

Orenka «3» (YIOBIETBOPUTEIHHO) CTABUTCS, €CIIU: HEIOJIHO HIIH HEeTIOCIeA0BaTeIbHO PACKPEITO COJepKaHne MaTepuana, Ho
NOKa3aHo oflee TOHUMAaHNE BONPOCca ¥ IPOAEMOHCTPUPOBAHbI YMEHHS, JOCTATOUHbIE JUIS JaJbHEHILET0 YCBOCHUS MaTepuaia;
MMEJHCH 3aTPYAHCHNS HIIH JOITYIIECHBI OIIHOKH B ONIPEACICHIHN IIOHATHH, HCIIOJIF30BaHUN TEPMHHOJIOTHH, UCTIPAaBIEHHBIC TIOCIIE
3aMEUYaHMH IPENOAaBATEINs; IIPH HETIOJTHOM 3HAHUH TEOPETUYECKOr0 MaTepuasa BEIIBICHA HEIOCTATOYHAs C(HOPMUPOBAHHOCTh
KOMIIETEHIIMH, yMEHUI M HaBBIKOB, CTY/ICHT HE MOXKET IIPUMEHUTH TEOPUIO B HOBOM CUTYaIHH.

OreHka «2» (HEYIOBJICTBOPUTEIILHO) CTABUTCS, €CJIN: HE PACKPBITO OCHOBHOE COZIEp)KaHUE yUeOHOro MaTepHaa; 00HapyXeHO
HEe3HaHHE WM HETIOHUMaHHe O0JbIel MTH HanOoree BaYKHOH JacTH y9eOHOT0 MaTepHaa; IOMYIIeHb! OITMOKY B OIPEICIICHIN
HOHSATHUH, IPH UCTIONH30BAaHUU TEPMHUHOIOTUH, KOTOPbIE HE HCIIPABIICHBI IT0CIe HECKOIBKHUX 3aMeUaHuil pernoaaBaTelis; HapylieHa
JIOTHIKA B U3JI0KEHUU MaTepHalla, HeT HEOOXOANMBIX 000OIICHNUH 1 BBIBOAOB; HEAOCTATOUYHO COPMHUPOBAHBI HABBIKM MTUCHMEHHOM
peun; paboTa ABIISIETCS IIaruaToM Apyrux pador 6onee yem Ha 90%.

5.4. ®opma npoMe:KYTOUYHOM aTTecTALNU

[TpomexyTouHas aTTECTAIMSA 110 PE3YAbTATAM CEMECTpa MO JUCIHILIMHE IPOXOIUT B popMe SK3aMeHa.

KoHTpoib 32 ycBOGHHEM TEOPETHYECKUX 3HAHUI U MPAKTHUECKUX HABBIKOB (TEKYIIHI KOHTPOJIb) OCYIIECTBIICTCS
IpernoaaBaTesIiMU IPH IPOBEPKe YMEHUsI aHATM3UPOBATh HAyUHbIE TEOPHHU, apTYMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUS; B
XOJIe PEIICHUSI IPAKTHYECKUX 331aHNH, CUTyallMOHHBIX 3a]a4, IPX 3alIuTe JOKJIAI0B Ha IPAKTUUECKUX 3aHATHSX, 1e0aToB,
HPOBEPKE CAMOCTOATENHHON pabOThI CTYICHTA.

DOoHJT OLIEHOYHBIX CPEACTB Pa3pabOTaH U YTBEPAKICH IPOTOKOJIOM 3aceaHus Ka(eapsl.

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

6.1. Pekomenayemas JurepaTypa

6.1.1. OcHoBHas JMTEpaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3natenscTBo, ron
JI1.1 | Mapmankus, M.®. Xumus : yaebnoe ocodue / M.@. Mapmankun, U.C. I'puropsta, | CraBponons : CKOY, 2015. -
J.H. KoBanes [nextpoHHbIi pecypc]: Pexxum noctymna 228 c., 2015
URL: http://biblioclub.ru/index.php?page=book&id=457440
JI1.2 | Boctpukora, H.M. Xumus : yaeoHoe mocooue / H.M. Boctpukosa, I'.A. Koposesa Kpacnosipck : CDY, 2016. -
[OnextponHsIii pecypce]: Pexxum nocryna 136 c., 2016

URL.: http://biblioclub.ru/index.php?page=book&id=497755

6.1.2. lonoTHUTEILHAsS JIUTEpaTypa

ABTOpBI, COCTaBUTEH 3arnaBue W3naTenbcTBO, roj
JI2.1 |Jlymeiiko, T.T. Beeznenue B o6uryro xumuto : yae6ruk / T.I'. JIyneiiko : Pexum W3znarensctBo FOxHOTO
nmoctyma URL: http://biblioclub.ru/index.php? (benepanbHOro YHUBEPCHUTETA,
page=book&id=241121 2010.-232¢., 2010
6.1.3. MeTtoauyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue W3narenscTBo, roa
JI3.1 |JIunaros A.E. Meroandeckue yka3aHHUs 110 CAMOCTOSTENBHOH paboTe CoBp. TeX. yHUBEP-T. psI3aHb,
CTYACHTOB M ITOATOTOBKE K CEMUHAPCKHUM 3aHATHAM 2021

[DnexTponnsIit pecypc]: Pexxum noctyna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf




ABTOpBI, COCTaBUTEH 3ariaBue W3narenbCcTBO, TOI

JI3.2

Kysmunkosa A.l. Xumust; METOAUYECKHUE YKA3aHUsL Ul BBIIOJHEHUS CoBp. TeXH. YHUBEP-T. —
nabopaTopHBIX padoT [DnekTpoHHBIH pecype]: Pexum goctymna: Pszanb, 2018. —64 ¢. , 2018
http://109.195.167.114/pub/mr/_himia LR.pdf

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

Ol

OnekTpoHHO-0NOMMoTeYHas cucTeMa "YHUBEpCHTETCKas OMOIHOTeKa OHTaiH"

6.3.1 IlepeyeHb MpOrpaMMHOro odecredeHust

6.3.1.1

JInnensuonnoe 110

6.3.1.2

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

6.3.1.3

2. Windows XP, Autodesk AutoCAD

6.3.14

6.3.1.5

CBoboaHo pacnpoctpansiemoe [10

6.3.1.6

1. Oc¢wucroe npunoxernue Libre Office;

6.3.1.7

ApxuBatop 7-zip;

6.3.1.8

Bpaysep 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 CHIPABOYHBIX CHCTEM

6.3.2.1

CnpaBquo — IIpaBOBas CUCTEMaA «FapaHT»

6.3.2.2

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

6.3.2.3

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

6324

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

6.3.2.5

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

6.3.2.6

[podeccuonanbubie 6a3bl TaHHBIX:

6.3.2.7

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

6.3.2.8

http://economy.gov.ru/minec/about/systems/infosystems/ ba3a nqanabix MuH3K0oHOMpa3BuTHsA PO «HMOpMaIMOHHBIC
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 U CTpouTeIbHBIX Hayk (PAACH)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MO YJIS)

7.1

390048, r. Ps3anb, yin. HoBocenos, 1. 35 "A", aya.119,Menua-Ayautopus, 000pyIoBaHHAs MyJIbTUMEIURHBIM
obopynoBanueM: kommbtotep Pentium-IV ¢ DVD-RW, IIpoekrop

7.2

390048, r. Ps3anb, yin. HoBocenos, 1. 35 "A", ayn.103, JJabopaTopust xumudeckoi TexHooruu, O0opynoBaHue:
(OTORIIEKTPOKOIOPUMETP; clieKTpoMeTp MYM-2, monspumerp, pedpakromerp, pHmeTpsl, xpomaTorpad, CIeKTpOMeTpHI
K®K-2 u KOK-3, YO cnekrpomerp P14, snekTpoHHBIH MUKpOcKoT, o0pyaoBanue s TCX, aBanopaTop poOTOPHBI,
Ha0Op XMM. HOCY/bI, IITATUBEI U TP.

7.3

390048, r. Pszansb, yn. HoBocenos, a. 35 "A", ayn. 204, JlabopaTtopusi BUpTYyalIbHBIX paboT, BupTyanbHeie 1a0.paboTsr: 1.
OKHUCIUTENBHO — BOCCTAHOBUTEIIbHBIE peakiuu 2. Jnektposns 3. ['maponus coneit 4. 'anbBaHUYECKUIA SJIIEMEHT 5.
Xumnaeckoe papHoBecue 6. [TomydeHne n cBoiicTBa KapOOHOBBIX KHCIOT 7. KMHETHKA XMMHUYECKHUX MIPOLECCOB 8.
KommnekcHsle coenunenus 9. Pemenne skcriepruMeHTaNbHBIX 3a/1a4 [0 PACIO3HaBaHUIO HEOPTaHUUECKUX BEIIECTB

7.4

390048, r. Ps3anb, yn. HoBocenos, 1. 35 "A", ayn. 109, [Tomenerne aast caMOCTOATENBHON paboThI
obyuaronuxcs.Obopynosanue: paboyee mecto: Pentium IV-2I'6 — 2 wr. ITpuntepsi- MOY HP 125 — 2mit; Kommuekr

nepudepHitHoro MyIsTUMeuiHOTO 000pynoBanwms. [logxmodyenne Kk ckopocTHoMy VHTEpHETY.




8. METOAUYECKHNE MATEPHAJIBI JJIS1 OBYJAIOIIIUXCS IO OCBOEHUIO JUCHUILIJIUHBI (MOAYJISA)

I'moccapuii

AHanuTHueCcKas XUMHUS — HayKa O METOJaxX ONpeJelIeHUs] COCTaBa BELIECTBa, OJPa3/ENAeTCs Ha KaUeCTBEHHbIH aHaIn3,
HaIleJICHHBIH Ha OIpeIeNIeHNe TOT0, YTO MIIM KaKHe BEIIeCTBa, B Kakoi (opme HaxoanuTcs B 0Opasiie, M KOJMUSCTBCHHBIIN aHaJIH3,
HalleJICHHBIN Ha OIpeieNIeHHe TOr0, CKOJIBKO JAaHHOTO BEIIECTBA (JIEMEHTOB, HOHOB, MOJIEKYIAPHBIX (JOPM U Ip.) HAXOAUTCA B
obpasre.

ATOMHas Macca abCOJIFOTHAS — Macca OTHOTO aTOMa XHMHYECKOT0 3JIeMeHTa (BBIpaKeHHas B KT WIIA T), ONpe/IeNsieMast METOA0M
MAacCCIIeKTPOMETpHH. 3HaUeHHs aOCOFOTHBIX aTOMHBIX MacC Ype3BbIYaiHO Mkl M HEYNOOHBI /I HETIOCPEICTBEHHOTO
ucnonb3oBanus (ot 1-10-27 mo 1-10-25 kr), m03TOMY BMECTO HUX HCIOIB3YIOTCSI OTHOCUTENbHBIE aTOMHBIE MacChl. AOCOTIOTHYIO
MaccCy aToMa MOKHO BBIYHCIIUTB IEPEMHOKEHHEM OTHOCHTENLHOM aTOMHOM MacChl M aTOMHOM €IMHUIIBI MACChl, KOTOPasi paBHa
1,66-10-24 kr.

ATOMHas Macca OTHOCUTENBHAs — YHCIIO, TOKA3hIBAOIIEE BO CKOJIBKO Pa3 Macca OJHOTO aTOMa JaHHOTO 3/IeMeHTa Oombire 1/12
4yacTu Macchl atoMa u3orona yriepoaa—12 (12C). OtHocuTenbHBIE aTOMHBIC MACChI DJIEMEHTOB yKa3aHbl B [leproanueckoit
CHCTeMe, TIPH 3TOM ISl OONBIIMHCTBA JIEMEHTOB YKa3aHbI cpeaHeapru(pMEeTHIECKe 3HAYCHUS OTHOCHTEIBHBIX aTOMHBIX MAacC JIIS
MPUPOTHON CMECH N30TOIOB 3THX 3JIEMEHTOB; €MHIIA H3MEPEHHS — aTOMHAS eTUHUIIA MaCCHl — OOBIYHO HE YKA3bIBACTCS WIIH
yKa3bIBaeTcs B CKOOKax (a.e.M.).

ATOMHBII HOMEp — IOPAAKOBBII HOMeEp 21eMeHTa B Ileproauueckoii cucteMe. EMy paBHBI: ONOKUTENBHBIN 3apsij SApa aToMa,
YHCIIO MTPOTOHOB B SIJIPE aTOMA M YHCIIO IEKTPOHOB B AIEKTPOHHOI 0007I09Ke aToMa.

BanentHocTs (0T 1aT. Valentia cuna) — cmocoOHOCTE aTOMa MPUCOESTHHATD WU 3aMelaTh ONPeAeICHHOE YHCIO IPYTuX aTOMOB HITH
aTOMHBIX TPYII ¢ 00pa30BaHUEM XUMHUECKOH CBs3H. CylecTBYeT HECKOJIBKO BUIOB BAIEHTHOCTH, HAIIPUMED, CTEXUOMETPUYECKast
— YHCJI0 SKBUBAJICHTOB, KOTOPOE MOXKET K ceOe IIPHCOCANHHUTE JaHHBIN aTOM, 3JICKTPOHHASI — YHCII0 XUMHUYESCKUX CBSI3EH,
00pa3yeMbIX JaHHBIM aTOMOM. 3HaYCHUS 3THX ABYX BAIEHTHOCTEH MOTYT HE COBIIAaTh: B epokcuie Bogopoxa H-O-O-H
CTEXHOMETpUYECKasi BaJIEHTHOCTb KHCIOPOJia paBHA €IMHHILIE, a dNEeKTpoHHas — AByM. CyIecTByeT Takke KOOpAUHAI[OHHAS
(cTpyKTypHasi) BaIEHTHOCTb, KOTOpasi ONPeAensIeTCs YUCIOM COCEAHUX aToMOB. KomnuecTBEHHOI Mepoi BaJIeHTHOCTH aToMa
3NIEMEHTa D MOXET CITYXKHTh YHCIIO ATOMOB BOJIOPOAA (BAIEHTHOCTH 110 BOJIOPOY) WM KHCIOpo/a (BaJICHTHOCTH MO KHCIOPOLY),
KOTOpbIe D IpucoeauHseT, o0pasysa ruapua DHx nimm okcug OnOm. EcTh 21€MEHTH, KOTpbIe UMEIOT OCTOSHHYIO BaJ€HTHOCTD:
onnoBaientHsl H, Li, Na, K, Rb, Cs; nByxBanentusl Be, Mg, Ca, Sr, Ba; TpexBanentHsl B, Al. B pa3nudyHbIX COeAUHEHUIX aTOMBI
OJTHOTO M TOTO K€ AJIEMEHTa MOTYT IPOSBIATEH Pa3IMYHbIC BAJICHTHOCTH (TIEpeMEHHAs BAICHTHOCTH): TaK, Cepa JAByXBaJICHTHA B
H2S u CuS, uersipexsanenta B SO2 u SF4, mectuBanentHa B SO3 u SF6. B paMkax 31eKTpOHHON TEOPUM XUMUYECKOM CBSA3U
BAJICHTHOCTb aTOMa OIIPeJeIsIeTCs YUCIIOM €r0 HeCIIapEeHHbIX IEKTPOHOB B OCHOBHOM HIIH BO30Y)KJIEHHOM COCTOSIHUY,
y4acTBYIOIINX B 00pa30BaHUU OOIIKX 3JIEKTPOHHBIX Map C JJICKTPOHAMH JAPYTHX aTOMOB.

BemectBo(a) — ¢pmsndeckas cCyOCTaHIUS cO CrielU(PUISCKHM XUMUIECKUM cOCTaBOM. KakJJoMy BeliecTBY MpUCYIIl HAOOp CBOMCTB
— 00BEKTUBHBIX XapaKTEePUCTHUK (IUIOTHOCTH, TEMIIEpaTypa IUIaBIeHHs, TeMIIepaTypa KUMeHHs, TePMOANHAMUUECKIE
XapaKTEepUCTUKH, TapaMeTPbl KPUCTATIMYECKOH CTPYKTYpBI), KOTOPbIE ONMPEAENAI0T HHIAUBUIYaTbHOCTh KOHKPETHOTO BELIECTBA U
TEM CaMBIM ITO3BOJISTIOT OTIIMYXTH €T0 OT BCEX JIPYIHX BellecTB. BermecTBa OBIBAIOT IPOCTHIE (COCTOSAT M3 aTOMOB OJTHOTO
XHMHYECKOTO IEMEHTa M HE MOTYT OBITh PA3I0KeHBI Ha APYTHUE BEIIECTBA B YCIOBHUIX XUMHUUCCKUX PEAKIHH), CIOKHBIC
(XUMHYeCKHe COeTUHEHHs, COCTOSIIUE U3 aTOMOB HECKOJIBKHX IEMEHTOB), HEOPraHU4ECKHe (He UMEIOT XapaKTEepPHOro JUls
OpraHMYECKHX BEIECTB YIJICPOAHOIO CKEJIeTa, HE COZIepIKaT yriieposia, KpoMe KapOu0B, IUaHUA0B, KApOOHATOB, OKCHIOB
yriiepoa ¥ HEKOTOPBIX NPYTUX COeTMHEHHH, KOTOPBIE TPAJAUIIMOHHO OTHOCAT K HEOPTaHIMYECKAM ), OpraHHdecKre (Ki1acce
COEIMHEHUH, B COCTaB KOTOPBIX BXOAUT YIIEePO, 3a UCKIIFOUEHHEM KapOUI0B, YTONbHON KHCIOTEL, KapOOHATOB, OKCHIOB yIIepoaa
Y IIUaHH]IOB), IPUPOJIHBIC BelecTBa (CM. MuHepalbl).

Bomoponnast cBs3b — hopMa accoIMay MEX Ty IEKTPOOTPHIATEIFHBIM aTOMOM M aTOMOM Bojiopoia H, CBA3aHHBIM KOBAJICHTHO C
JPYTHM 3JIEKTPOOTPULIATENIbHBIM aTOMOM. B KadecTBe 31eKTpoOTpULAaTEIbHBIX aTOMOB MOI'YT BbicTynaTh N, O mwiu F. Hacto
BOJIOPOJHYIO CBSI3b PACCMATPUBAIOT KaK IEKTPOCTATUIECKOE B3aUMOIEHCTBHUE, YCUIEHHOE HEOONBIINM pa3MepoM BOJ0pPOa,
KoTOpoe obecreynBacT 6JIM30CTh B3aUMOICHCTBYIONIMX AUITOICH. DHEPrusl BOJOPOIHON CBSI3M 3HAYNTEIFHO MEHBIIIE S3HEPTHU
0OBIYHON KOBaJICHTHOH cBs13M (He npebimaeT 40 x/[k/M0I1b), 0THAKO 3TOH SHEPTHU TOCTATOYHO, YTOOB! BEI3BATh aCCOIHAITHIO
MOJIEKYI, T.€. UX 00BEIUHEHNE B JUMEPHI WM HOIUMEpsl. BogopoaHas CBsI3b CITyKUT IPUYUHON aHOMAJIBHO BBICOKUX TEMIIEPATyp
TUIaBJICHUS] M KUTIEHHsI TAKUX BEILECTB, KaKk (TOPOBOJOPOLI, BOJA, AMMHUAK.

JIBoitHas CBSI3b — KOBAIICHTHAS XUMHYECKas CBA3b, 00YCIOBICHHAS IBYMs OOIIMMH 3JICKTPOHHBIMH HapaMu.

3aps/(bI) — CBOWCTBO HEKOTOPBIX MIEMEHTAPHBIX YACTUI] ¥ HOHOB. HanMEHBIINM 3apsoM sIBIIIETCS 3apsi 3JIEKTPOHA, PABHBII
1,6-10-22 K, eMy NpHCBOEH 3HaK «MUHYC». Takoi xe 3apsizl, HO MPOTHBOIOIOKHBIN MO 3HAKY («IUTIOCY), UMEET MPOTOH. 3apsiibl
WMOHOB paBHbBI MJIM KpaTHBI HauMeHbInM 3apsaam: H+, Ca2+, Cl-, SO42—u 1.1.

VoHHas CBA3b — IPOYHAS XUMHUECKas CBSI3b, 00Pa3yIOMIAsICcss MEXXIY aTOMaMH C OOJBIIOH pa3HOCTHIO (>1,7 mo mkaine [TonmHra)
3JIEKTPOOTPHUIATEIFHOCTEH, TP KOTOPOH 00IIast HIEKTPOHHAS Mapa IMOJHOCTBIO MEPEXOJUT K aTOMY C OobImeit
3NEeKTPOOTPULIATEIBHOCTBIO, HarlpuMep, coenuHeHne CsF, B KOTOPOM «CTeleHb HOHHOCTH» cOCTaBIAeT 97 %. XapakTepHbIM
CBOHCTBOM ITOTOOHBIX COCIMHEHUH SBIACTCS XOPOIIasi PpACTBOPUMOCTE M 3JICKTPOJIUTHYCSCKAs TUCCOIMAINS B OIAPHBIX
PacTBOPUTEIISAX.

KucnotHoe 4ncno — BeIMUUHA, XapaKTepU3YIOIasl CoAep>KaHue KUCIOT B HEKOTOPBIX TEXHUUECKHUX U IPUPOAHBIX MPOIYKTaX;
paBHO uncity muurpammo KOH, pacxonyembix Ha HelTpanu3anuio 1 r npogykra. KuciiotHoe unciio uMeer 3HaYeHHE OOBIYHO
TIPY aHaJIN3€e KHUPOB.

KoBaneHnTHas cBA3b — XUMHUYECKasl CBS3b, 00pa3oBaHHAs 0000IIECTBICHHEM (IIEPEKPHIBAHNEM ) TAPhI BAICHTHBIX 3JIEKTPOHHBIX
o6makoB. O0eCTIeYnBAIONINE CBSI3b AJIEKTPOHHBIC 00J1aKa (3JIEKTPOHBI) HA3bIBAIOTCS OOIEH 3JIEKTPOHHOM NMapoi. XapaKkTepHbIe
CBOMCTBA KOBAJICHTHOH CBSI3H — HAIIPAaBICHHOCTH, HACKHIIIIAEMOCTh, MOJIAPHOCTD, OJISIPA3YEMOCTh — OTIPEICIIIOT XUMUYCCKUE U
(u3mueckne cBoicTBa coequHeHNi. Ecm aToMel, 00pasyromne KOBaJICHTHYIO CBS3b, OAMHAKOBHI, TO HCTHHHEIC 3apsIbl AaTOMOB B
MOJIEKYJIe TaK)Ke OJNHAKOBEI, MOCKOJIBKY aTOMBI, 00pa3yIoIine CBsI3b, B PABHOM CTETICHH BIaIeIOT 00IIel 2JIEeKTPOHHON apou.
Takast cBsI3b Ha3pIBaETCS HETIOIAPHON KOBAIEHTHOM CBA3bI0. TaKylo CBsI3b HMEIOT MPOCTHIE BellecTBa, Hanpumep: 02, N2, CI12.




Ecnu aToMbl pa3nuyHbL, TO CTENEHD BIAJCHUS OOIIEH Mapoil AIeKTPOHOB OMpeeNsieTcs Pa3IuurueM B IIEKTPOOTPUIIATENEHOCTSIX
aTOMOB. ATOM C OOJIBILICH ANEKTPOOTPULIATEIIBHOCTBIO CHIIBHEE IPUTATHBACT K ceOe mapy 3JCKTPOHOB CBSI3H, M €r0 HCTUHHBIN
3apsil CTAHOBUTCS OTPHUIIATEIIEHBIM. ATOM C MEHBIIIEH JIEKTPOOTPHIIATEILHOCTHIO IPHOOPETAET, COOTBETCTBEHHO, TAKOH JKe 10
BEJIMYMHE TIOJIOKUTENIbHBIN 3apsa. Takast CBsI3b Ha3bIBA€TCS KOBAJICHTHOM MOJIAPHON CBA3BIO.

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

Mortekyna — HaMEHbIIask YaCTUIIA JAHHOTO BEIIECTBA, 00IaJaroMIasl ero OCHOBHBIMH XHMUYECKIMHU CBOWCTBAaMH, CIIOCOOHAS K
CaMOCTOSITETTHHOMY CYIIIECTBOBAHUIO M COCTOSIIIAS U3 OJMHAKOBBIX MIIH PAa3JIMYHBIX aTOMOB, COSAMHEHHBIX B OJIHO IIEJI0€
XUMHYECKHMU CBS3IMH. MOJIEKyIbl HOAPA3ACISIOTCS M0 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 (JJHaMarHUTHBIC U TTApaMarHUTHBIE), TI0 PEaKIIHOHHON CITOCOOHOCTH
(axTHBHBIC M HEAKTHBHEIC) U T.II.

Monb — equHMIIA KOTMYECTBa BemecTBa. OQMH MOJIb — TAKOE KOJTMUECTBO BEIECTBA, B KOTOPOM conepxurcs 6,02-1023
CTPYKTYPHBIX €JUHHUI] 3TOI'0 BEIECTBA (ATOMOB, MOJIEKYJI, HOHOB U T.I1.).

MonsipHbIil 00beM Vm — 00bEM OJJTHOTO MOJISI BEIIECTBA, BETUUMHA, TIOTYJaIOIascs OT JelICHHS MOJISIPHOM MacChl Ha TJIOTHOCTb.
XapakTepusyeT MII0THOCTb YIaKOBKH MoJieKyJl. COTrJIacCHO 3aKOHY ABOTaapo, OMH MOJIb JIF00OT0 raza Mpy HOPMAJIbHBIX YCIOBHUIX
HMEET OJIMH U TOT K€ 00BEM; €r0 CUMBOJ VM, YynciaeHHoe 3Hayenue 22,413 1/Moib.

O6mrast XuMust — yaeOHasi TUCIATUIMHA, KOTOpasi B OOIIUX YepTax ONMUChIBaeT (hyHIaMEHTAIbHBIC OCHOBBI XUMUUCSCKON HAYKH:
ATOMHOMOJIEKYIISIPHOE YISHUE, CTPOCHUE aTOMa, IEPHOINIECKUH 3aK0H U [leproInieckyto CUCTeMY XUMHYECKHIX 3JIEMEHTOB,
XUMHUYECKYIO CBSA3b U CTPOSHHE MOJIEKYJI, arperaTHble COCTOSIHUS BEILIECTBA, OCHOBBI XMMUYECKOH TEPMOJUHAMUKU 1 XUMUYECKOI
KHHETHKH, XUMHUYECKOE PABHOBECUE, PACTBOPHI, JTEKTPOXUMHUUECKUE IPOLIECCHI.

Ilepuonnieckast cucTeMa XUMHUYECKHX DJIEMEHTOB — KIIACCH(DUKAIUS XUMHUIECKHIX 3JIEMEHTOB, YCTAHABIMBAOIIAS 3aBHCUMOCTD
Pa3NUYHBIX CBOMCTB AJIEMEHTOB OT 3apsiia aTOMHOTO siipa. CructeMa sBiseTcs rpadMuecKuM BhIpaKeHHEM MEPUOTUIECKOTO 3aKOHa,
ycranoBienHoro J[.1. MenneneesiM B 1869 1. E€ nepBoHava bHbIN BapuaHT ObLT pa3padoTan J[.J. MeHaeneeBbiM 1
YCTaHaBIIMBAJ 3aBUCHMOCTh CBOMCTB 3JIEMEHTOB OT X aTOMHOM Macchl. ITpe/iioskeHO HECKOJIBKO COTEH BApUAHTOB N300pasKeHHS
ITepronnveckoil CHCTEMBI, HO TIOBCEMECTHO HCIIONB3YETCsl TAOIMYHBIN BApUAHT CUCTEMBI, COCTOSIIEH U3 TPYII (BEPTHKAIBHBIX
CTOJIOIIOB) U EPUOI0B (TOPU3OHTANBHBIX PsIIoB). [leproandeckas cucTeMa craja BaKHeHIIel BeX0oil B pa3BUTUN aTOMHO-
MOJIEKYJIIPHOTO yueHHUs. biaronaps el ci10XuI0ch COBpEMEHHOE MTOHATHE O XMMUYECKOM 3JIEMEHTE, IPOCTHIX BEIIECTBAX U
coenrHEHUX. MccnenoBaHmsIMA aTOMOB OBIIIO YCTAHOBIICHO, YTO MOPSIAKOBEI HOMEp JIEMEHTa B IEPHOANIECKOM cucTeMe
(aToMHBII HOMED) paBeH MOJOKUTEIHHOMY 3apsily SApa aToMa dTOTO 3JeMEHTa, HOMep IepHoa ONpeeNsIeT YUCIO0 MIEKTPOHHBIX
000JI04eK aTOMa, @ HOMEp TPYIITBI — YUCIIO BAJICHTHBIX JIEKTPOHOB B aTOMaX, YTO OOBSCHSACT CXOJCTBO XUMUYESCKUX CBOWCTB
3JIEMEHTOB TPYIIIIHI.

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

PannoakTHBHOCTH — CaMONIPOU3BOJILHOE NPEBPAILIEHUE HEYCTOHUMBOIO H30TOIA OJHOTO XMMHYECKOI'0 3JIEMEHTA B U30TOII APYTOro
AJIEMEHTA, COTIPOBOXKIAIOIIEECS UCITYCKAHUEM DJIEMEHTAPHBIX YacThll. ParoaKkTHBHOCTD IMTOAPA3ACISICTCS Ha TISITh THITOB.

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

. bera-pacnaj — pacnaj aTOMHOTO $1/ipa, COIPOBOKAAIOLIMIICS BBIIIETOM M3 S[pa 3JIEKTPOHA WM IO3UTPOHA.

. l'amMMa-u3ydeHne — 3IEeKTPOMAarHUTHOE M3JTydeHHe, PHHAUIeKallee Han0oaee BBICOKOYAaCTOTHON (KOPOTKOBOTHOBOH)
YaCTH CIIEKTPa IEKTPOMATHUTHBIX BOJH.

. ITpoToHHast paJMOAKTHBHOCTh — CAMOIIPOM3BOJIbHBII paciia] HeWTPOHHO Ne(MUIUTHBIX aTOMHBIX SIep,
COIPOBOXKAAIOIIUICS UCITyCKaHHEM POTOHOB.

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

Camonpou3BoJIbHAS PEaKIUsl — XUMHUYECKasi peakius, IPOTeKaHHe KOTOPOi He TpeOyeT BHEIIHUX SHEPreTUUECKHUX 3aTpaT U 3a CUeT
KOTOPOH MOXeT OBbITh IPOM3BEACHA 1T0JIe3Hast paboTa; peakiys SABISICTCS CAMOIPOM3BOJILHOMN, €CIIH €€ MPOTEKaHNUe BEJIeT K
YMEHBIIIEHHIO Heprun ['mboca.

CucremMa XUMHYECKasi — COBOKYITHOCTD B3aHMO/ICHCTBYIOIINX BEIIECTB MM YaCTHII, PEaTbHO WIIH MBICIICHHO BBIIETICHHBIX U3
okpyxaromeit cpensl. [1o crenenn B3auMoAEHCTBHS C OKPYKaIOIIel cpeioil XMMUUecKasi CHCTEMa MOXKeET ObITh OTKPBITOM
(0OMEHHMBAETCS C OKPYXKAOIIEH CpeIol IHEPTUEH U BEIIECTBOM), 3aKPBITOH (OOMEHUBACTCS C OKPYXKAKOIIEH CpeIor TOJIBKO
SHEprHuei) M N30JIUPOBaHHON (He 0OMEHUBAETCS C OKPY)KAIOIIEeH Cpeloi HU BEIIeCTBOM, HU 3Heprueit). Crucrema, cocrosimas u3
JaCTHUI], HAXOAAIINXCS B OJHOH (ha3e, Ha3bIBaE€TCA TOMOTEHHOM; CHCTEMa, COCTOSINAs U3 BELIECTB, HAXOAAIIUXCS B Pa3HBIX (a3ax U
UMeromas XoTs ObI 0OHY MOBEPXHOCTh pa3/elia, Ha3bIBaeTCs TeTePOTeHHOM.

CKOpOCTh XUMHYECKOW PEaKIny — YACIIO aKTOB B3aNMOACHCTBHS, IPONUCXOISIINX B €IMHUIY BpEMEHHU B eANHHIE 00beMa (JIIs
TOMOTEHHBIX PEaKIlUi) MK Ha eIMHUIIC IOBEPXHOCTH pa3zena (a3 (JUIi TeTepOTreHHBIX PEakIuii); U3MepsieTcs N3MEHeHUEM
KOHI[EHTPAIIUU PearupyoyX BEIeCTB B €AMHUILY BpeMeHU. B Xo/ie peakiiuy KOHIIEHTPallui pearnpyrolliuX BEeIeCTB HEIPEPHIBHO
U3MEHSIOTCS, OTOMY Pa3NyaloT CPEIHIOI U MTHOBEHHYIO CKOPOCTh PEAKLUH: CPEJIHSS CKOPOCTh PAaBHA U3MEHEHHIO
KOHIICHTPAIINN PEareHTOB WM NIPOAYKTOB 32 HEKOTOPHIN MIPOMEXYTOK BPEMEHH, MTHOBEHHAS — B TaHHBIH MOMEHT BPEMEHH.

CruH — cobcTBeHHas (BHYTPEHHSI) XapaKTEepUCTHKA JIEKTPOHa B aToMe. 110 3To# XapakTepHCTHKE BCE IEKTPOHBI B aTOMAax
pa3nuuaroTCs Ha JjBa BUJA C IPOTUBOMNOIOKHBIMH 3HAU€HHUAMH crMHA. Ha ofHOM aToMHOI opOuTany MOryT pa3MelaThes
MaKCHMAaJIbHO J[Ba AJICKTPOHA, Pa3JIMYArOIIHecs CIIITHOM.

Hanmaue civHa y 31€KTPOHOB HOATBEP)KIACTCS CIIEKTPAMHU aTOMOB.

TepMosiiepHbIi CHHTE3 — PeaKIUU CIUSHHA JIETKUX SAep aTOMOB, KOTOPbIE MMPOTEKAIOT MIPU OTPOMHBIX TEMIepaTypax
COMPOBOXKAAIOTCA BBIAEIEHHEM OTPOMHOTO KOIMYECTBA SHEPTUH; TAKHE peaKLuy npoTekatoT Ha ColHIle U Ap. 3B€3/1aX, a Ha 3eMiie
— TIPH B3pbIBE TEPMOSICPHBIX (BOAOPOIHBIX) 60MO. Ha mpoTshkeHHN HECKONBKAX ACCSATHIICTHH MTPOBOAATCS MCCIEAOBAHUS 1O
MPOBEICHUIO TEPMOSIICPHOTO CHHTE3a B YIIPABIIEMOM PEKIME; €CIIU 3Ta 3a/1aua OyeT pelleHa, TO 4eI0BeYecTBO OyneT UMETh
HOBBII HEUCCAKAEMBbIH HCTOUHHK YHEPTHH.

Xumugeckas peakius (XMMIIECKoe B3aNMOICHCTBIE) — TPEeBpallleHHe OXHOTO HIIH HECKOJIBKUX HCXOHBIX BEIIECTB (PEareHTOB) B
OTIIMYAIOIIUECS OT HUX [0 XUMHYIECKOMY COCTaBY HIIM CTPOCHHMIO BEIeCTBA (IPOXYKTHI peakin). [Ipi XMMHUUECKUX peakIuax
A]pa aTOMOB HE MEHSIOTCS, He H3MEHsIeTCs UX 00lee YiCI0, H30TOMHbIA COCTaB XMMUUECKHUX JJIEMEHTOB, IIPH 3TOM IPOUCXOIUT




nepepacipeeneHne IeKTPOHOB U ep U 00pa3yroTCsl HOBbIE XUMUYECKHE BEIIeCTBA. XUMHUIECKUE PEaKIHH KIaCCUUIUPYIOTCS
0 HECKOJIBKUM HPH3HAKaM.

. ITo M3MEHEHHIO COCTaBa PEAreHTOB — PEAKIMU MPHCOCANHEHNUS, Pa3IOKEHHUS, 3aMEIeHHs] U B3aUMHOTO OOMEHa.

. ITo cTeneHsM OKHCIIEHUS — O0e3 U3MEHEHHs CTeHeHEel OKHCIICHHUS JIEMEHTOB M C U3MEHEHHEM CTETeHEeH OKUCICHHs
(OKHCIHUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIIUH).

. ITo TerutoBoMy 3¢ dekTy — 3K30TepMHUecKHe (C BBIICICHUEM TEIUIa) U SHIOTEPMHUYECKHE (C HOIVIOMIEHUEM TeIlIa).
. o ycioBHsIM mpoBeneHHS — P HarpeBaHUH (TepMONN3), AeHCTBUM cBeTa ((OTONN3), paananuy (paxuonuns),

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

. ITo mpu3HaKy caMOITPOU3BOIFHOCTH — CAMOTIPOM3BONIEHBIE M HECAMOIPOU3BOJIBHEIE.

. ITo mexaHm3My — IpocThIe (MOHO-, OM- U TPUMONEKYISIPHBIE) U CIOXKHBIE (IOCIICIOBATEIbHBIC, TapalIebHbIC, IICITHEIC).
XUMHUecKasi CHCTEMa — 4acTh IPOCTPAHCTBA, COAEPIKAIask B3aMMOACHCTBYIONHE BEIIECTBA, PEATbHO MIIH MBICIICHHO
000co0JICHHAs! OT OKpYXKarollel (BHEIIHEH) cpe/ibl.

XuMHgecKast CBSI3b — B3aHMOACHCTBIE aTOMOB, TIPHBOJIAIIEE K 00pa30BaHHUIO MOJICKYII, PaJUKATIOB, MOJEKYIIPHBIX HOHOB,
KOMILIEKCOB, KPHCTAJLIOB, IPOAYKTOB IIOBEPXHOCTHOM XeMOCOPOIHHK U Ap. XHUMHUUECKas CBSI3b MOAPA3IENIAeTCs Ha KOBAJIICHTHYIO
(HEeNOJISIPHYIO U MOJSPHYIO), HOHHYIO 1 METAIINYECKYIO.

Xumngeckas Gopmyia — crroco0 BRIpaKeHHs KAaYECTBEHHOTO U KOJTMIECTBEHHOT'O COCTaBa XMMUUECKUX COSANHEHHH C TOMOIIIBIO
CHMBOJIOB XUMHYECKHUX 3IEMEHTOB. VICTIONB3yeTCsI HECKOJIBKO BUIOB XUMHYIECKUX (OPMYIL:

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

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

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

(dopmynax CBsi3b MEXAY aTOMaMH 0003HAYAETCS YEPTOUKOIL, @ YHCIIO YePTOYEK COOTBETCTBYET SJICKTPOHHON BaJCHTHOCTH aTOMa.
XUMHAYeCKUH aHaIN3 — YCTAaHOBJICHHE COCTaBa BelecTBa. MeTO bl aHaJIM3a: KaueCTBCHHBIH, KOJIMYECTBCHHBIH, (DH3UKO-
XUMHYECKHH, BECOBOH, 00BEMHBIN, TEPMHUECKUH, PEHTT€HOCTPYKTYPHBIH, PeHTTeHO(a30BbIH U Ap.

XUMUYECKU 37IEMEHT — BUJ aTOMOB C ONPEICICHHBIM 3apsIOM SApa; KAKIOMY XUMHUUECKOMY 3JIEMEHTY COOTBETCTBYET
OIpeIeIEHHBIN BUJI aTOMOB, KaXK/IbIi 2JIEMEHT MUMEET aTOMHBIN HOMEp U olpeiesieHHoe MecTo B [leproandeckoii cucreme
xuMH4Yeckux deMeHToB J. 1. MenneneeBa. XuMHIecKHe dJIEMEHTHI KITACCUPUIUPYIOTCS TI0 Pa3THYHBIM ITPH3HAKAM.

. ITo Ty aTOMHBIX OpOUTaJIeH, 3aMIOJIHEHHBIX BaJEHTHBIMHU JJIEKTPOHAMH, XUMHUUYECKUE JIEMEHTHI MT0pa3/esIsloTcsl Ha S-
JIEMEHTBI, P-3JIEMEHTBI, d-3J1eMeHTHI, f-31eMEeHThI.

. o pacmpocTpaHEHHOCTH B MPUPOJEC XUMHUYCCKHE IIEMEHTHI OAPA3IeNIOTCS Ha PacpOCTpaHeHHBIE, PeIKUe,
paccestHHBIC U OTCYTCTBYIOIINE B 3MHOI KOpe.

. ITo XMMHYECKHM CBOMCTBaM pa3IMyalOT METAUTMYECKHE, HEMETAJUIMYECKHE U aM(OTEpHbIE JIEMEHTHI.

. ITo 6rM30CcTH XMMHYECKUX CBOICTB CYIIECTBYIOT I'PYIIOBBIC Ha3BaHMS JICMEHTOB: IIEJIIOYHBIC HJIEMEHTEL,

HIEJIOYHO3EMEbHBIE 3JIEMEHTHI, PEAKO3EMENbHBIE IJIEMEHTBI, JJIEMEHTHI-JIAaHTAHOUIbI, JIEMEHTHI-aKTHHOU/IbI, 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, KOHIIEHTPAIMN 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), HOHbI
(BemecTBa HOHHOTO CTPOEHYS) HITH MOJICKYITBL.

Uucno — nepBoe c10BO B HA3BAHUAX MHOTI'MX MOCTOSIHHBIN XUMHUYECKUX BEIUUUH.

. Uucno ABorajipo — nocrosiHHas ABoraapo 0e3 ykazaHusi eauHul uamepenus: 6,02:-1023; 4ucio CTpyKTYPHBIX €IMHHMII
(9uCI0 YacTHIl) B OJJTHOM MOJIE BEIIECTBA.

. Yucio TuApaTaniy — YHUCIIO MOJICKYNI BOIBI, CBSI3aHHOE C OMHHUM HOHOM B BOZHOM PacTBOPE 3JIEKTPOJINUTA; JUIT HEBOJHBIX
pacTBOPOB — COJIBBATHOE YHUCIIO.

. KoopauHannoHHOE YHCIIO — YUCIIO0 aTOMOB, MOJICKYJ UM MOHOB, CBSI3aHHBIX C JaHHBIM aTOMOM.

. UYncmo @apanes — moctostHHas apanes 0e3 ykazaHHS eAWHHUI m3MepeHus: 96486,4 i = 96500.

. OKBHBAJICHTHOE YHCIIO Z — YHCIIO, TTOKA3bIBAOIIEE, BO CKOJBKO Pa3 PKBHBAJIECHTHAs Macca MEHBIIIE aTOMHOH MacChl

JJIEMEHTA B JAHHOM COEJMHEHUU MM MOJIEKYIIIPHOM Macchl BelllecTBa B JaHHOM peakuuu. YyryH — cm. JKenesa crinassl.
OnexTpoH(bI) — cTaOMIBHAS 3JIEMEHTapHas 9acTUIa ¢ Maccoit mokos 9,11-10-31 xr u orpumarensHEIM 3apsiaom 1,602-10-19 Ki;
0003HaYaeTCs €—. FNMEKTPOHBI 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:

. BHyTpeHHHE 3IIEKTPOHBI — NIEKTPOHBI, YHCIO U PACHPENENIEHNE KOTOPBIX MO YHEPreTUYECKHM YPOBHSIM M IOTYPOBHSIM
COOTBETCTBYIOT 3JIEKTPOHHOH 000JI0UKE OMMKaHIIero MpeAIeCTBYIOMIETO OI1aropogHOTO Ta3a; BMECTE € SAPOM aTOMa 3TH
3JIEKTPOHBI 00PA3yIOT «OCTOBY» aTOMA.

. BHeniHue 3J1eKTPOHBI — 3NIEKTPOHBI, CICAYIOIINE 33 BHYTPSHHUMH; BCE MM YacTb 3THX JIEKTPOHOB y4acTBYIOT B
00pa3oBaHNN XUMHUYECKHUX CBS3EH aToMa C IPYTUMH aTOMaMH, ITI09TOMY MX HA3bIBAIOT BAJICHTHBIMH 3JIEKTPOHAMH.

. CriapeHHBIE JIEKTPOHBI — J1Ba AJIEKTPOHA, 3aMOTHSAIOMINE OJHY JIEKTPOHHYI0 OpOHTAIb (ATOMHYIO OpOUTANb).

. HecniapeHHble 3J€KTPOHBI — OANHOYHBIE JICKTPOHBI HA ATOMHBIX OPOHMTAIISIX.

. $-DJIEKTPOHBI, P-3JIEKTPOHBI, d-3/IE€KTPOHBI, f-37IEKTPOHBI — AJIEKTPOHBI HA aTOMHBIX OPOUTAJISIX COOTBETCTBYIOIIETO BHAA.

Snpo atoma — IIeHTpaIbHAS YaCTh aTOMa, B KOTOPOH COCPEOTOYCHA OCHOBHAs ero Macca (6oiee 99,9 %). Snapo 3apsbkeHo
TMOJIOKUTEIIBHO, 3apAad AApa ONIPCACIISACT XUMHYCCKHUHN OJIEMCHT, K KOTOPOMY OTHOCHUTCS aTOM. AToMHOE AAPO COCTOUT U3 HYKJIOHOB
— MOJIOXKHUTEIBHO 3aPsKEHHBIX MPOTOHOB U HEHTPAIBHBIX HEUTPOHOB, KOTOPBIE CBA3aHBI MEXKIY COOOM P MOMOIIN CHIEHOTO
BSaHMOHeﬁCTBHH. AToMHOE AApO, paCCMaTprUBaACMOC KaK KJIaCC 9aCTHII C OHpe}IeJ’léHHHM YHCJIOM IMTPOTOHOB U HeﬁTpOHOB, IIPUHATO
Ha3bIBaTh HYKJINJIOM.




KommiekcHoe u3ydeHne npeuiaraeéMoi CTy/IeHTaM y4eOHOM ANCIUIUINHEL NTpeAIoaracT OBJIaAeHue MaTepualaMy JICKIHH,
y4eOHIKa, TBOPYECKYIO pabOTy CTYJCHTOB B X0JI€ TPOBEICHUS CEMHHAPCKUX 3aHATHI, a TAK)KE CHCTEMAaTHIEeCKOE BHITTOTHEHHUE
TECTOBBIX U MHBIX 33IaHHUH JUI CAMOCTOSTEIBHOI PabOTHI CTYJCHTOB.

B xone nexuuii packpbIBatOTCS OCHOBHBIE BOIIPOCHI B paMKaX PacCMaTPHBAaeMOH TEMBI, IENA0TCs aKIEHTHl Ha Hanbosee CI0XKHbIE
Y MHTEPECHBIE NOJIOKEHHS H3y1aeMOro MaTepHaa, KOTOpbIE JOJDKHBI ObITh IPHHSTHI CTYJICHTaMU BO BHUMaHKHe. MaTepHuaiisl
JIEKIUH SBJISIFOTCS OCHOBOM ISl IOATOTOBKH CTYI€HTA K CEMUHAPCKUM 3aHSTUSIM.

OCHOBHOI! IIENTbI0 CEMUHAPCKUX U MIPAKTHUECKUX 3aHATHH SBIISCTCS KOHTPOIb 32 CTETIIEHBIO YCBOCHHUS NPOIICHHOT0 MaTepHaa,
XOJIOM BBITIOJIHEHHSI CTYJICHTaMU CaMOCTOSITEIIbHOIM paboThl U pacCMOTPEHUE HanboJIee CI0XKHBIX U CHOPHBIX BOIIPOCOB B PaMKax
TEMBI 3aHATH. PsIT BOPOCOB TUCIUIUIMHEL, 3aCITyIINBAIOTCS HA CEMHHAPCKHUX 3aHATHAX B (popMe OATOTOBICHHBIX CTyICHTAMH
coobmennit (10-15 MuHyT) ¢ mocIeAyromeil X OIEHKOH BCEMH CTYCHTAMH TPYIIIIbL.

IIpakTuyeckue 3aHATHS IPOBOAATCA 10 MaTepUAIaM JIEKIIUH, TIeYaTHbIX U31aHUMN, 3JIEKTPOHHBIX UICTOYHUKOB. [IperycmoTpeno
HPOBEJICHUE HHANBUAYAILHONH pabOThl (KOHCYIBTAIMI) CO CTyACHTaMH B X0/ U3y4CHNH MaTepuala JaHHON AUCIUIIINHEL.

CIIEHUAJIBHBIE YCJIOBHA MHBAJIMAAM U JIMIIAM C OI'PAHUYEHHBIMY BO3MOXHOCTAMU 3JOPOBbA

CrnennanbsHbIe YCIOBUS 00ydeHHs ¥ HaIlpaBJIeHH PaObOTH C HHBAIHIAMH W JIUIIAMH C OTPaHHYCHHBIMHA BO3MOKHOCTSIMH 370POBBS
(manee - oOydaromyecs: ¢ OrpaHNYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI) OIPEICIICHBl HA OCHOBAaHHH:

- @epepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit dexepaunny;

- ®denepanbHOro 3akoHa o1 24.11.1995 Ne 181-D3 «O coumansHOM 3amuTe nHBaINA0B B Poccuiickoit denepannny;

- mpuka3a MuroOpHayku Poccnn ot 05.04.2017 Ne 301 «O6 yrBepxnennu [Topsiika opraHU3aIiiy 1 OCYIIECTBICHHS
00pa3oBaTeIbHON JEATEIFHOCTH IT0 00pa30BaTEIbHBIM IPOrPaMMaM BBICIIET0 00pa30BaHUs — IporpaMMaM OakalaBpHaTa,
HpOorpamMMam CIIEeHUaIUTETa, TPOrpaMMaM MarkuCTpaTyph»;

- METOIMYECKUX PEKOMEHIAINI 110 OpTraHU3aIuy 00pa30BaTeIFHOTO Mpolecca Tl 00yIeHUs HHBATIHUIOB H JIUI C OTPaHMYCHHBIMH
BO3MOKHOCTSIMH 37I0POBBS B 00pa30BaTEILHBIX OPTaHM3ALMIX BBICIIEr0 0OpPa30BaHMUS, B TOM YHCIIE OCHAIIEHHOCTH
00pa3oBaTeIbHOTO Mpoliecca, yreepkaeHHsx Munoopaayku Poccun 08.04.2014 Ne AK-44/058h).

ITox crienuanbHBIMU YCIOBUSAMH JUTS TTOJIy4EeHHsT 00pa30BaHUs 00Y4aIOINXCs C OPAHUIEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
MOHMMAIOTCS YCIIOBHS OOYUCHUS, BOCIIUTAHUS U Pa3BUTHS TAKUX O0YJAIONIMXCS, BKJIIOYAIOIINE B Ce0sI HCTIONIB30BaHNE TIPH
HEOOXOAMMOCTH aJaNTHPOBAHHBIX 00Pa30BaTENBHBIX IPOTPAMM U METOAOB O0YUCHHUS M BOCIIMTAHUS, CIICI[HANIBHBIX YUCOHUKOB,
y4eOHBIX TOCOOUH ¥ IUAAKTHYECKUX MAaTEPHAIIOB, CIICLMAIBHBIX TEXHUUECKUX CPEICTB 00YUCHUSI KOJIICKTHBHOTO U
WHIBHIYaIBHOTO ITOJIF30BAHMS, ITPEIOCTABICHNE YCITYT aCCUCTEHTA (TIOMOIITHAKA), OKA3bIBAIOIIETO HEOOXOMUMYIO TIOMOIIb,
MPOBEIEHNE TPYIIOBBIX U HHANBHUIYaJIbHBIX KOPPEKIIMOHHBIX 3aHATHI, 00ecIedeHne JOCTyIa B 31aHMs By3a U JPYTUe yCIOBHS,
03 KOTOPBIX HEBO3MOKHO WJIH 3aTPyAHEHO OCBOEHHE 00pa30BaTeIbHBIX IPOrpaMM 00Y4aIOIIUXCs C OrPaHMYEHHBIMU
BO3MOXKHOCTSIMHU 3JJ0POBBSL.

OOyueHne B paMKax y4eOHOH ANCIAIUIMHEI 00YJarONIUXCs C OTPAaHMIEHHBIMH BOSMOXXHOCTSIMHI 3/10POBBS OCYIIIECTBISIETCS
YHHBEPCUTETOM C YU4ETOM OCOOEHHOCTEH NCUXO0(PHU3NIECKOTO Pa3BUTHS, HHANBUIYATbHBIX BO3ZMOXKHOCTEH U COCTOSHUS 37I0POBbS
TaKHUX O0y4arOLIUXCSL.

OOy4eHue 1Mo yaeOHOH TUCIUININHE 00YJarONIIXCs C OTPaHHYCHHBIMHA BO3MOXXHOCTSIMHA 310POBBSI MOKET OBITh OPTaHH30BAHO KaK
COBMECTHO C IPYTMMH 00yJaIOIIIMUCS, TaK F B OT/CIBHBIX IPyIIIax.

B 1ensix 1ocTynmHOCTH 00Y4eHHs 110 AUCIUILINHE 00eCIIeYMBaCTCs:

1) 1u1st U1 ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMU 3JI0POBBSI 10 3PCHUIO:

- HAJTMYHE aJIbTEPHATUBHOM BepCHH O(UINAIBHOTO CaiiTa MHCTHTYTA B ceTH «VIHTepHET» IS CITaboBHIAIINX;

- BeCh HEOOXOANUMBIH IJIs U3y4eHHs MaTepHa, COTIacHO y4eOHOMY IUIaHy (B TOM YHCIIE, ATl 00YYarOIIIXCsl O HHAWBUIYaIbHBIM
y4eOHBIM IIJIaHaM ) TIPEJOCTABIISACTCS B SJIEKTPOHHOM BHJIE HA JIUCKE.

- HHAMBHyaJlbHOE paBHOMEpPHOE ocBelleHue He MeHee 300 Jtokc;

- IPUCYTCTBHE ACCUCTEHTA, OKA3BIBAIOIIETr0 00yJaromeMycsi HCOOXOANMYIO TOMOIIIb;

- obecnieueHre BO3MOXKHOCTHU BBIMTYCKa aJIbTEPHATUBHBIX (POPMATOB MEUATHBIX MATEPUANIOB (KPYIHBIA PUQPT WK aynuodaiiisl);
- obecrieueHne gocTyma 00yqaroIEerocs, SBISIOMEr0Cs CICHbIM 1 HCIOJIB3YIOLIEro CO0aKy-IIPOBOAHMKA, K 3/[aHUI0 YHHBEPCUTETA.
2) UIs AT C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 30POBBS T10 CITYXY:

- HaJIM4Ue MEKPO(OHOB U 3ByKOYCHJIMBAOLIEH alnapaTypsl KOJUICKTUBHOTO MOIb30BaHUS (ayJHOKOIOHKH);

3) Ju1st UL ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBBSI, UIMEIOLINX HAPYIISHHUs OHOPHO-ABUTATENILHOTO alnapara, MaTepHaibHO-
TEXHHYECKUE YCIIOBUS JTOJDKHBI 00€CIIeUUBATH BO3MOKHOCTD OECTIPEIIATCTBEHHOTO JOCTYIa O0YJaromuXcsl B y4eOHbIE TIOMEIICHHS,
CTOJIOBBIE, TyaJICTHBIC U JPYTUe MIOMEIICHUS OPTaHU3aIlNH, a TAKXKe IPeOBIBaHNS B YKa3aHHBIX TOMEIICHUAX (HAJIMYUE aHIyCOB,
HOpY4YHEH, PacIIMPEHHBIX JBEPHBIX IPOEMOB U IPYTUX MPUCHOCOOICHNU).

[epen HavaioM 00Y4EHHS MOTYT IIPOBOJIUTHCS KOHCYJIBTATHBHBIE 3aHATHS, TIO3BOJISIONINE 00YJaIOIUMCS C OTPaHUYECHHBIMU
BO3MOKHOCTSIMH aIalITHPOBATHCA K YIEOHOMY TIPOIIECCy.

B npouecce Begenust yae6HON AUCIUILTHHEI IPO(ECCOPCKO-NPENnoaaBaTeIbCKOMY COCTaBY PEKOMEHIYeTCs HCTIONB30BaHNE
COILIMAJIbHO-aKTHBHBIX U Pe(IEKCHBHBIX METOAOB O0YUEHHMsI, TEXHOJIOTHI COLIMOKYIBTYPHON peabHIMTAIIH C LIEJIbI0 OKA3aHUs
TIOMOIIN 00YYaOMUMCS C OTPAaHHICHHBIMHA BOSMOXXHOCTSIMH 3/I0POBBS B YCTAHOBIICHHUH ITOJTHOIIEHHBIX MEKITHIHOCTHBIX
OTHOIICHHH ¢ APYTUMH 00yJaIOIUXCsl, CO3AAHIMH KOM(pOPTHOTO IMCUXOJIOTHYECKOT0 KIIMMaTa B y9eOHOH rpyme.

Oco0eHHOCTH NMPOBEJICHUS TEKYILEH U ITPOMEXYTOYHOMN aTTECTALIMH MO TUCIMILTHHE 1S 00y4aIOIUXCsl ¢ OTPaHNYCHHBIMU
BO3MOXKHOCTSIMU 3JIOPOBBSI YCTAHABJIMBAIOTCS C Y4€TOM MHIMBUAYaIbHBIX IICUXO(PHU3NUECKUX 0COOCHHOCTEN (YCTHO, TUCEMEHHO Ha
Oymare, MICEMEHHO Ha KOMIIbIOTepe, B popme TecTupoBanus u npyroe). [Ipn HE0OXOIMMOCTH IPEIOCTABISETCS IOMOITHUTEIEHOE
BpeMs JUIS MOJTOTOBKM OTBETa Ha DK3aMeHe (3auere).




