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1. IEJIXM OCBOEHUSA JUCHUIIJIMHBI (MOOYJIS)

11 OHI/IpaSICB Ha MOJIY4YCHHBIC B CpeﬂHeﬁ HIKOJIC XUMHUYCCKUEC 3HAHUA, [IpOrpaMMa npeayCcMaTpuBacT ﬂaHLHeﬁmee
yl"J'Iy6J'I€HI/IC COBPEMCHHbBIX Hpe)ICTaBJ'IeHI/Iﬁ B o0jacTu XHUMMHU, 0€e3 3HAHMI OCHOB KOT0p0I>'I HCBO3MOXHA IIOAI0OTOBKA
6aI<anaBpa. 3HaTh 3aJauu HpO(i)eCCPIOHaJ'ILHOfI ACATCIIbBHOCTU Ha OCHOBE HUCIOJIB30BAHUS TCOPCTUUCCKUX U MPAKTHICCKUX
OCHOB €CTCCTBCHHBIX U TCXHUYCCKUX HAYK. Hay'-II/ITLCH INPUHUMATh PCHICHHUS B HpO(l)eCCPIOHaJ'IBHOfI C(bepe.

2. MECTO JUCHUILIMHBI MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pa3nen) OIT: | b1.0

2.1| TpeboBanusi kK MpeABAPUTEJbHOI MOATOTOBKE 00yJaI0OIIErocs:

2.1.1| Xumus B 00beMe CpemHer MIKOJbI

2.2 | JucuumimHbl (MOAYJIN) M MPAKTHKH, VIS KOTOPHIX OCBOEHHME TAHHOW TMCHUIUIMHBI (MOAYJIST) HEOOXOAMMO KaK
npeamecTByloniee:

2.2.1 | ITouBoBenenue

2.2.2 | JJanamagToBeneHue

2.2.3 | TlonrotroBka K mpolenype 3allUThl U 3all[KTa BHITYCKHOW KBaTHU()UKAIIMOHHOW paboThI

2.2.4 HpOI/ISBOI[CTBeHHaH MpaKTUuKa: NpeaAAUIIOMHAs IMpaKTUKa

3. KOMIETEHIAM OBYYAIOIIETOCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JTUCLIUIIIMHBI
(MOJLYJIST)

OIIK-1: Cnocoden pemars 3a1a4u nMpog)ecCHOHATbHON 1esiITeJILbHOCTH HA OCHOBE HMCNOJIL30BAHUS TEOPETHYECKHX H
NMPAKTHYECKUX OCHOB €CTECTBEHHBIX H TEXHHYECKHX HAYK, a TAK;Ke MaTeMaTH4eCKOI0 annapara

HHlIl/lKaTop JAOCTHIKCHHUSA KOMIICTCHIINU

OIIK-1.1: BeisiBienne u Kjiaccupuranusi puU3nUecKUX U XMMHYECKHX MPOLECCOB, MPOTEKAIIUX HA 00beKTe
npodecCHOHAJIbLHOMN AeATEJIbLHOCTH

OIIK-1.3: Onpenenenue XapaKTepUCTHK XUMHYECKOI0 Mpoiecca (IBJIeHHs ), XapaKTEPHOro 1Jisi 00beKTOB
npodecCHOHAJIbLHOI AesiITeJIbHOCTH, HA OCHOBE IKCIIEPUMEHTAJBHBIX HCCIe10BaHUI

OIIK-1.5: Bbi6op 6a30BbIX (pU3HYECKHX M XHMHYECKHX 3aKOHOB /UISl pPelleHHs 3a/1a4 MpPodhecCHOHAIbHOI 1eTeTbHOCTH

OIIK-3: Cnoco0eH MpUHAMATH pelieHns1 B MpodeccHoHATbHOI cdepe, NCMOIB3YS TeopeTHYeCKHE OCHOBHI 1 HOPMATHBHYIO
6a3y CTPOUTEIBCTBA, CTPOUTEIbHONH HHAYCTPHH H )KHJIMIIHO-KOMMYHAJIBbHOT 0 X035 licTBa

I/IHJII/[KaTOP JAOCTHKCHUA KOMIICTCHIIUMU

OIIK-3.9: OHpez[e.nelme Ka4yeCTBAa CTPOUTECJbHBIX MAaT€PHUA/IOB HA OCHOBE IKCIICEPUMEHTAJBbHBIX MCCJIeOBAHUM MX CBOMCTB

B pe3yiabTare ocBOeHUs] JUCHMINIMHBI (MOAYJIsl) 00y4aloIuiics J0JKeH

3.1|3nars:

3.1.1 | knaccupukanuo GU3MYECKUX U XUMHUYECKUX IMPOIIECCOB, MPOTEKAIUX Ha 00BEKTE MPOPECCHOHAIBLHON ACATENILHOCTH
OIIK-1.1

3.1.2 | xapakTeprUCTUK XUMHUECKOTO Mpoliecca (SBJICHUS), XapaKTepPHOro i 00bEKTOB MPO(ECCHOHATBHOM JIESTEIbHOCTH, Ha
OCHOBE 3KCIEepUMEHTaNbHBIX HUccneaoBanuii OITK-1.3

3.2| YMmeTh:

3.2.1 | Be1OMpath 6a30Bbie (HhU3MYECKUE W XUMHUYECKHE 3aKOHBI ISl pellieHus 3a1au npodeccuonanbaon aesrenbHocT OIMTK-1.5

3.2.2 | ompenensaTh KauecTBa CTPOUTEIbHBIX MATEPHUATIOB HA OCHOBE 3KCIIEPUMEHTAIBHBIX HccleaoBaHuid ux cBoiictB OIIK-3.9

4. CTPYKTYPA U COJEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

Kon HanMeHoBaHue pa3/iesioB U TeM /BH] Cemectp | YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHS 3aHaTHs1/ / Kypce 107071 PaKT.

Pa3znen 1. Xumus kak Hayka




11 Tema 1. 3anaum, cTosmue mepesn OIIK-1.1 JI1.2
XUMHUUYECKOU Hay}(oﬁ OIIK-1.3 JI1.1J12.1J13.
3ajaun, CTOSIME TIEPE] XMMUIECKOM OIIK-1.5 1J13.2
Haykoil. Heo0XoquMocTs TBOpYECKOT O OIIK-3.9 o1
OTHOILICHUS K ITO3HAHHIO. MeCTO XUMHUU B
psLy HayK O TIPUPOJIE, €€ CBS3b C
OpyruMu Haykamu. Vcrons3oBaHue
3HAHUW XMMHUHU B IPOQECCHOHATHHON
NESITETLHOCTH, JIJISl TEOPETUICCKUX U
9KCIEPUMEHTAIBHBIX UCCICIOBAHUM.

Pa3BuTHE «IIOrPaHUIHBIX» HAYK.
OCHOBHBIC XUMUUYECKUE MOHSITUS U
3aKOHBI. DKBUBAJICHT, 3aKOH
9KBHBAJICHTOB.
/JTex/
1.2 KoHuenTtpanust pactBopo /J1a6/ OIIK-1.1 J1.2
OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 €]
1.3 Becsr u B3BemmuBanue /I1p/ OIIK-1.1 JI1.2
OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21
1.4 Becs! u B3BemmBanue /Cp/ OIIK-1.1 J1.2
OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21
Pa3nen 2. PeaknimoHHasi ClIOCOOHOCTH
BellecTB

2.1 Tema 1. DneKTpOHHOE CTPOCHUE aToMa OIIK-1.1 J1.2
KBanTOoBO-MeXaHuuecKkas MOJENb OIIK-1.3 | JI1.1J12.1J13.
cTpoeHus aroma. M3ororsl, H300aphl, OIIK-1.5 1J13.2
n3oToHbl. Moaens Pezepdopna u ee OIIK-3.9 21
HepoctaTtku. [loctynatel bopa.

Henocratku teopun bopa. [[BoiicTBenHas

MpUpo/ia dJIeKTpoHa. YpaBHeHue Jle-

Bpoitns. [lpunnun HeonpeaeaeHHOCTH

IelizenOepra. BonmHoBoe ypaBHEHUE

Ipenunrepa u pe3ynbTaThl €r0 PeLICHUS

JUISL aTOMa BOZIOPOJia U

BOJIOPOJIONIOJOOHBIX ATOMOB.

DnekTpoHHasi 000JI0YKa aToMa.

KBaHTOBBIE YKCIa ¥ UX QU3HMYECKUN

CMBICI. DHEPreTHUeCKue COCTOSHUS

anekTpona B arome. [Ipurmumn [Maymnm.

[IpaBuno Xynna. [IpaBuno Hanumensbmei

sHepruu (npaBuio KieukoBckoro).

Tema 2. Tlepuoauueckas cucrema

XUMHYECKHX 3J1eMeHTOB 1. 1.

MenieneeBa u ee 3HaueHHE

ITepuoagmueckas cucrema J[.M.

MenieneeBa 1 U3MEHEHHE CBOMCTB

JJIEMEHTOB U HX COCAUHEHHH. S-, p-, d-,

f- ameMeHTBI, 0COOCHHOCTH 3JIEKTPOHHOTO

CTpoeHus! X aTroMoB. OKUCIUTETBHO-

BOCCTaHOBHTEIILHBIE CBOICTBA

3JIeMEHTOB. Paiinychl aToMOB (HOHOB),

SHEPIHsl HOHM3ALUH, YHEPTHs CPOJICTBA K

ANIEKTPOHY, AIEKTPOOTPULIATETHHOCTb.

H3meHeHne 3THX BENMYHMH MO IEPHOIAM U

rpynnam. DnaeKTpoHHbIe (hopMynsl /JIex/

2.2 Ctpoenne aTromoB 1 HoHOB /I1p/ OIIK-1.1 J1.2

OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21




2.3 Kraccudukamms HeopraHndeckux OIIK-1.1 J1.2
COEIMHEHUH OIIK-1.3 JIT.1J12.1J13.
OrnpezeneHue 3KBUBAJICHTHBIX Macc OIIK-1.5 1JI3.2
IIPOCTHIX U CIOXKHBIX BEIIECTB OIIK-3.9 31
/Cp/

2.4 Tema 4. KomiieMeHTapHOCTh OIIK-1.1 J1.2
CrtpoeHue KOMIUIEKCHBIX COCUHEHUIA. OIIK-1.3 JIT.1J12.1J13.
Teopust A. Bepuepa. IlonsTue o OIIK-1.5 1J13.2
KOMIDIEKCOOOpa3oBaTele, JIUraHaax, OIIK-3.9 31
BHYTPEHHEW U BHEIIHEN
KOOPJIMHALMOHHBIX chepax. [lomydenne
KOMIDIEKCHBIX COCJIIHCHUH.

Junccormanis KOMILIEKCHBIX
coenuHenuil. [loHaTne o KOHCTaHTE
ycroitunocty. KoopauHanuoHHoe
9quCI0. THITBI KOMIUTEKCHBIX COCIMHEHHMI.
Peakiuu ¢ ygacTHeM KOMIUTIEKCHBIX
coenuHenuit. Knaccudukarms
KOMIDIEKCHBIX coeuHeHui. [Ipupona
XUMUYECKON CBSI3H B KOMIUIEKCHBIX
COEIUHEHUSX.

Tema 5. Tunbl B3auMOACHCTBHS MOJIEKYJT
OCHOBHBIE THUIIBI B3aUMOJCHCTBHS
Monekyia. CHIbl MEXXMONEKYISIPHOTO U
BHYTPUMOJICKYJISIPHOT'O B3aUMOJICHCTBUSL.
Bonoponnas cBs3p. Biausaue BogoponHoi
CBSI3U Ha CBOICTBa BellecTB. JJOHOpHO-
AKIENTOPHOE B3aUMOJEHCTBUE MOJIEKYII.
DrekTpuyeckas IpUpoa CUI
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUSL.
OCOOCHHOCTH CTPOCHHS BEIIECTB B
ra3000pa3HOM, )KUAKOM U TBEPAOM
cocrostHuM. JKuakue KpucTasulbl.
[NoHsiTHE O TEOPUU KPUCTATIIMYECKOTO
nons. TUIBl KPUCTAIIMYECKUX PELIETOK.
®da3oBbIe nepexoabl. XUMUYECKast CBS3b U
MEKXMOJIEKYJISIPHOE B3aUMOJIEHCTBHE B
MOJTYNIPOBOJIHUKAX U IUAJIEKTpuKax. /Jlex/

2.5 PacnoznaBaHre HEOPraHUYECKUX OIIK-1.1 J1.2

Berects /J1a6/ OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21
2.6 Omnpenenenue Gpopmyisl Bemectsa /IIp/ OIIK-1.1 J1.2
OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21
2.7 Omnpenenenue Gpopmyisl Bemecta /Cp/ OIIK-1.1 J1.2
OIIK-1.3 | JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21

Paszgen 3. DiieMeHTHI XUMHYECKOH
TEPMOAUHAMMKH




3.1

Tema 1. DHeprerndeckue 3((HeKTsI
XUMIYECKUX peaKImit

BHYyTpeHHSS SHEprHs ¥ SHTAIIBIIIL
TepMoXIMHUYECKIE 3aKOHBI W YPaBHCHHS.
OHTanbIus 00pa30BaHUS XUMHYECKHUX
coeMHEeHUH. DHepreTndeckne 3pdexTs
pu (a3oBbIX Iepexonax.
TepMOXHMHYECKHE pacyeTbl. DHTPOIHUS
U €€ N3MEHEHHS IPH XUMHYIECKHX
nporeccax U (a3oBbIX Mepexonax.
Oneprus ['n66ca 1 ee n3MeHeHUE IpU
XUMUYECKUX IIpoleccax. Y CIoBHsA
CaMOIIPOM3BOIBHOTO TIPOTEKAHMS
XUMUYECKUX PEaKIi.

Tema 2. Xumuueckass KHHETHKA
[IpenMeTr XMMHUYECKON KMHETUKH U €€
3HaucHUe. OCHOBHBIC MOHATHS: CUCTEMA,
KOMITOHEHT, (haza, TOMO- U reTepOreHHbIe
peaximu. CKOpPOCTh TOMOTEHHBIX U
TeTEePOreHHbIX XUMHUYECKUX PeaKIuid.
®daxTOpHl, BIUSIOIIUE HA CKOPOCTh
XMMHUYECKOW Peakluu: Mpupoaa
pearupyonmx BemecTs 1 pacTBOPUTEIH,
KOHIIGHTpalMsl, TeMIepaTypa, Halu4ue B
CUCTEME KaTanu3aTtopoB. Teopus
AKTUBHBIX CTOJIKHOBEHUI. DHEprus
aKTUBAIMU. YpaBHEHHE AppeHuyca.
MonekyJspHOCTb ¥ TOPSIOK PEAKIHH.
®duznyeckre METOAbl YCKOPEHNUs
XUMHYECKUX peaKLuii.

Tema 3. Xumuueckoe u gpazoBoe
paBHOBecHe

OO6patumeble peakiyu. [TonBrmxHOE
XHUMHU4YecKoe paBHoBecue. X /Jlex/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

J1.2
JIT.1JI12.1J13.
1J13.2
o1

3.2

Tema 2. XuMuueckass KHHETHKA
[IpenMer xuMHYECKON KUHETUKU U €€
3HaueHre. OCHOBHbIEC TIOHATHS: CUCTEMA,
KOMIIOHEHT, (a3a, TOMO- U TE€TePOreHHbIE
peakuyy. CKOpOCTb TOMOT€HHBIX U
TeTEPOreHHBIX XMMHUYECKHX PEaKIHH.
@DakTopbl, BAUAIOIINE HA CKOPOCTD
XAMHYECKON peakLuy: NpUpoaa
pearupyouyx BeecTB U PaCTBOPUTEINH,
KOHIIEHTpAaIys, TEMIepaTypa, HaIMIue B
CHCTEME KaTalu3aTopoB. Teopus
AKTHBHBIX CTOJIKHOBEHHMHA. DHEPTHUs
aKTHBaIMU. YpaBHEHHE AppeHuyca.
MoneKkynspHOCTh U MOPSAOK PEeaKIHH.
duznveckre METOIb! YCKOPEHUS
XUMHYECKUX PEaKInii.

Tema 3. Xumuueckoe u GpazoBoe
pasHoBecue /TIp/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

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

3.3

KoMIuiekcHbIe COeIMHEH s
DHepreTHKa XUMHUYECKHUX TPOIECCOB
/Cp/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

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

Paszgen 4. XuMHuecKue CHCTEMbI

4.1

Kunernka u paBHOBeCHE XUMHIECKIX
peakmuit

INonyueHue u cBoiicTBa JUCIEPCHBIX
cucTeM

IpuroroBieHne pacTBOPOB COIH
3a/1aHHON KOHLIEHTpaLuu

/J1ex/

OIIK-1.1
OIIK-1.3
OIIK-1.5
OIIK-3.9

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




4.2 KuHerHka 1 paBHOBECUE XUMUYECKUX OIIK-1.1 JI1.1
peakuui OIIK-1.3 JI1.2J12.1J13.
Ilony4yeHune u cBOMCTBA TUCIIEPCHBIX OIIK-1.5 1J13.2
CHCTEM OIIK-3.9 21
[purorosieHne pacTBOPOB COJIH
3aJJaHHOW KOHIICHTPAINH
/Tp/

4.3 KuHerHka 1 paBHOBECUE XUMHYECKUX OIIK-1.1 JI1.2
peaxuuit OIIK-1.3 | JI1.1J12.1J13.
Ilony4yeHue u cBOMCTBA ITUCIIEPCHBIX OIIK-1.5 1J13.2
CHCTEM OIIK-3.9 21
[IpuroroBieHue pacTBOpOB COJH
3aJaHHON KOHLEHTpaluu
/Cp/

4.4 Bopoponuslii moka3atens OIIK-1.1 JI1.1
T'unponus coneit OIIK-1.3 JI1.2J12.1J13.
OKHUCIUTEITBHO-BOCCTAHOBUTCIIBHBIEC OIIK-1.5 1J13.2
peaxkuun OIIK-3.9 31
Psin manpsbkeHunii Metanios.

T'anbBaHWMYECKUI DIICMEHT
/JIex/

45 Bonoponuslii moka3zareinb OIIK-1.1 JI1.1
T'uaponus conei OIIK-1.3 JI1.2J12.1J13.
OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIE OIIK-1.5 1J13.2
peaxuun OIIK-3.9 31
Psin manpsbkeHuii Meranios.

T'anpBaHMYECKUI DJIEMEHT
/Mp/

4.6 BonopomHblit mokasaTenb OIlK-1.1 J1.2
I'uaponus coneit OIlK-1.3 JIT.1J12.1J13.
OKHUCIUTETBHO-BOCCTAHOBUTEIIBHBIE OIIK-1.5 1J13.2
peakiuu OIlK-3.9 21
Psin manpsbkenuiit Mmeranios.

T'anbBaHMYECKUIl DJIEMEHT
/Cp/

4.7 CBolicTBa BOAHBIX PACTBOPOB OIIK-1.1 JI1.1

3J1eKTpoauTOoB /J1ab/ OIlK-1.3 JI1.2J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21

4.8 DnexTponu3 OIlK-1.1 J1.1
Coenunenus S-anemMeHToB | u |l rpynm OIIK-1.3 JIT.2J12.1J13.
/J1ex/ OIIK-1.5 1J13.2

OIIK-3.9 21

4.9 DIIeKTp O3 OIlK-1.1 JI1.1
Coenunenus S-anemMeHnToB | u |l rpynmn OIIK-1.3 JIT.2J12.1J13.
/Mp/ OIIK-1.5 1J13.2

OIIK-3.9 21

4.10 DIIeKTp O3 OIlK-1.1 JI1.2
Coenunenus S-aneMeHnToB | u |l rpynm OIIK-1.3 JIT.1JI2.1J13.
/Cp/ OIIK-1.5 1J13.2

OIIK-3.9 21
Pasgen 5. Xumus 371eMeHTOB M HX
coeIUHEeHUH

5.1 Amomunnit. Coenunenns 6opa u OIIK-1.1 JI1.1

amromunusg /Jlex/ OIIK-1.3 JI1.2J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21

5.2 Amomuanii. CoequHeHns: 6opa u OIIK-1.1 JI1.1

amomuans /Ip/ OIIK-1.3 JI1.2J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21

5.3 Anromunnii. Coequaenus 6opa u OIIK-1.1 J1.2

amomunus /Cp/ OIIK-1.3 JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 21




Pa3nen 6. DiieMeHTHI OpraHuyeckoi
XUMHHU
6.1 VYrnepon u KpeMHUR 1 2 OIlK-1.1 JI1.1 0
Peakri 0OHApYXEHHS KATHOHOB U OIIK-1.3 JI1.2J12.1J13.
aHUOHOB B PacTBOpE OIIK-1.5 1J13.2
/Jlex/ OIIK-3.9 31
6.2 Vriiepon ¥ KpeMHHIA 1 2 OIIK-1.1 J1.1 0
Peaxuun oOHapyXeHHs KaTUOHOB U OIIK-1.3 JI1.2J12.1J13.
aHUOHOB B PacTBOpe OIIK-1.5 1J13.2
Mp/ OIIK-3.9 31
6.3 Vriiepon ¥ KpeMHHIA 1 6 OIIK-1.1 J1.2 0
Peaxuun oOHapyXeHHs KaTUOHOB U OIIK-1.3 JI1.1JI2.1J13.
aHUOHOB B PacTBOpe OIIK-1.5 1J13.2
/Cp/ OIIK-3.9 91
6.4 /Kattd/ 1 0,3 OIIK-1.1 JI1.1 0
OIIK-1.3 JI1.2J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 31
6.5 /Dx3amen/ 1 35,7 OIIK-1.1 J1.2 0
OIIK-1.3 JI1.1J12.1J13.
OIIK-1.5 1J13.2
OIIK-3.9 31
5. ®OH/JI OIIEHOYHBIX CPEJICTB
5.1. Bonpochl K MPOMEKYTOYHO# aTTeCTAIIMH
1. OCHOBHbIE XUMHYECKHE MTOHATHUS U 3aKOHBI XUMHH (ATOM, MOJICKYyJIa, aTOMHAs U MOJICKYJIsIpHAasl Macca, BAICHTHOCTD,
SKBUBaJIeHT, MoJs). OTTK-1.1, OIIK-1.3, OTIK-1.5, OIIK-3.9
2. DOKBUBAJICHT U SKBUBAJICHTHAs Macca. DKBUBAJICHTHI MPOCTHIX U cinoxHbIX BemlecTs. OIIK-1.1, OTIK-1.3, OTIK-1.5, OIIK
-3.9
3. OcHOBHBIE CBeJIeHHs 0 cTpoeHnu atoMoB. CoctaB aToMHBIX szep. M3oTonsl. M306apsl. OIIK-1.1, OIIK-1.3, OTIK-1.5,
OIIK-3.9
4. Crpoenune atoMa. [ToHsiTue 00 37eKTpOHHOM 0o0OJiake U opOouTanu. KBaHTtoBbie uncna u ux B3anmocss3b. OIIK-1.1, OIIK-
1.3, OIIK-1.5, OIIK-3.9
5. ®opMbl opOuTaNiel U NOPSAIOK 3aroHeHus uXx dekTpoHaMu. [Ipasuio I'ynna, npunnun [Taymu. OTIK-1.1, OTIK-1.3,
OIIK-1.5, OIIK-3.9
6. OnekTpoHHbIe 1 aTOMHOrpaduueckue Gopmyinbl. HopmanbHoe U BO30YK/IEHHOE COCTOSIHHE aTOMOB. [I[pUUnHBI
nepemMeHHoi BanenTHoctu aromoB. OTIK-1.1, OIIK-1.3, OIIK-1.5, OTIK-3.9
7. [Mepuoguueckuii 3akoH u nepuogndeckas cucrema J[.1. Menaeneea. CTpykTypa MepuOAMYECKON CUCTEMBI 3JIEMEHTOB B

CBETE COBPEMEHHON TEOPHUHU CTPOCHHUS aTOMOB (TIEPUO, Tpymnia, Ne-rpyIsl, IOPSIIKOBEII HOMEpP 3JI€MEHTOB, JJIEKTPOHHBIE
anaioru). OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

8. [eproanueckoe U3MEHEHHE CBOMCTB XMMHUECKUX 3JIEMEHTOB (ATOMHBIE U MIOHHBIE PaJANYChl, SHEPTUs HOH U3aLUH,
CPOJICTBO K DJICKTPOHY, DJIEKTPOOTPHUIIATEILHOCTh, OKHCIUTEIBHO-BOCCTAHOBUTENBbHBIC CBOMCTBA) U ux mpuHimibl. OITK-1.1, OIIK
-1.3, OIIK-1.5, OIIK-3.9

9. XumMudeckas CBSI3b €€ KOJTUYECTBEHHBIE XapaKTEPUCTUKH ([UTMHA, SHEPTHsI, HANIPaBJIEHHOCTh, HACKIIIAEMOCTh, KPATHOCTD
CBSI3H, CUTMa- U Mu- cBsi3H). CymHoCTh MeToaa BaneHTHbIX cBsizel (BC). OcHoBHBIC BB XUMHUECKOW cBszu 1o Merony BC. OIIK
-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

10. KoBasieHTHas CBs3b U ee mpupoaa. [lonspHas 1 HenoysipHas KoBajeHTHas cBs3b. Junonpubiii MoMment. OIIK-1.1, OTIK-
1.3, OIIK-1.5, OIIK-3.9

11. Wonnas cBs3b, e mpUpoaa. Y CIOBHUS 00pa3oBaHUs HOHHBIX MOJEKYI. DnekTpooTpuniatenbrocts. OIK-1.1, OTIK-1.3,
OIIK-1.5, OIIK-3.9

12. JIOHOpHO-aKIENTOPHBIA MeXaHU3M 00pa30oBaHUS KOBaJeHTHOW cBsi3u. OOpa3oBaHME KOMIUIEKCHBIX coemuHenuid. OITK-
1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

13. T'ubpuan3anus KOBAJIEHTHOM CBs3K U cTtpoenne mojaekyn CH4, BeCl2, BCI3. OIIK-1.1, OIIK-1.3, OTIK-1.5, OTIK-3.9
14. [TonsTre o BogopoaHoi u Metayunueckoi cesizu. OIMK-1.1, OIIK-1.3, OIIK-1.5, OTIK-3.9

15. KommuiekcHble coegnHEHNUs, NX 00pa3oBaHue U cocTaB. KoMIIeKcHbIE cOeIMHEHU KAaTHOHHOTO M aHMOHHOT'O THTIA.
CtpocHue 1 XUMHYECKas CBsI3b B KOMIUIEKCHbIX coennaenusx. OTIK-1.1, OTIK-1.3, OIIK-1.5, OIIK-3.9

16. VY CTOWYNBOCTh KOMIUIEKCHBIX coeinHeHui. KoncTtanTa Hecroiikocth (KH). OTInYne KOMIUIEKCHBIX COSTUHEHUH OT
neoiueIx comeit. OTIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

17. DHepreTnueckue 3HHEeKTh XUMHYECKUX peakunii. BHYTpeHH SIS 9HEpTHsl U SHTANbIHS. TepMOXUMHUIECKHE PACUETHI.
3akon I'ecca. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

18. OHTponus U ee U3IMEHEHHE IIPH XUMHYIECKHX Iporeccax. DHeprus [ m66ca. HampaBieHHOCTs XUMUYECKHUX PEaKIUi,
BO3MOXKHOCTP X ocymectBienus. OIIK-1.1, OIIK-1.3, OIIK-1.5, OTIK-3.9

19. CKOpOCTh XMMHUUYECKUX peaKkluil. 'oMOreHHble U reTeporeHHele peakuuu. GakTopsl, BIUAIOLINE HA CKOPOCTh

XAMHYECKUX PeakIuid. DHeprusl akTHBALNH, 3aKOH neictBusl Macc. [IpaBuio Banr-I'odgda. OIMTK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9
20. OOpaTuMble 1 HeOOpaTHMble XUMHYECKHE peakInd. XUMUYeCKoe paBHOBecue. KOHCTaHTa XUMHYECKOTO PAaBHOBECHS.




dakTOpbl, BIHUAIONINE HAa CMEIeHHe XxuMudaeckoro pasHosecus. [Ipuamum Jle-Illarense. OINK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

21. IMonsitre o pactBopax. Crioco0bl BEIpaXKeHHs: KOHIIeHTpaunu. PactBopumocts. Xumudeckas npupoja pacrsopos. OITK-
1.1, OIIK-1.3, OIIK-1.5, OTIK-3.9

22. OcoGeHHOCTH BOJIbI KaK PACTBOPUTEIIS. DJIEKTPOIUTHYecKas aucconnanus. Cnabble U CUIbHBIE JIEKTPOJIUTEI.
Koncranter qucconmanuu. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

23. HonHble peakuuu. Y CIOBUS UX MPOTEKaHHs. VIOHHO-MOJIEKYIISIPHOE ypaBHEHHE. DJISKTPOIUTHYECKAs! IUCCOLHALIHS
BoxBl. Bomopoansiit mokasarens. ['maponus coneit. OIIK-1.1, OTIK-1.3, OIIK-1.5, OIIK-3.9

24, OKHCITHUTEIbHO-BOCCTAHOBUTENbHbIE peakini. CTeneHb OKUCIEHNS! U BAICHTHOCTh. THIHMYHBIC OKUCIUTENN U

BoccTaHOBHTENU. Kiaccudukaims OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB (MEKMONCKYIISPHBIC, BHYTPHUMOJICKYIISIPHBIC,
caMOOKHCIIeHHUs - camoBocctanoBiienus). OIIK-1.1, OTIK-1.3, OIIK-1.5, OIIK-3.9

25. MeTosl ypaBHUBAaHMS OKHUCIHTEIBHO-BOCCTAaHOBHTENBHBIX peakiuii. OITK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

26. Mertasuibl. Haxoxaenue B npupojie. OCHOBHBIE CIIOCOOBI [TOyueHUs: MeTa/u10B. [lonydueHne MeTalnoB BEICOKOM
gucrotsl. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

217. du3nUecKue U XUMUYECKUE CBOMCcTBA MeTaioB. OTHOIIEHNE METAJUIOB K BoJe, KuciaoTaM u meinodam. OIIK-1.1, OIIK-
1.3, OIIK-1.5, OIIK-3.9

28. ITonsTue 06 31eKTpoAHOM NoTeHnuaite. Bogopoaustii anexTpoa. CTaHAapTHBIE 2JIEKTPOJHBIE NOTEHIUAIIBL, DS
HAaIpsDKCHUH METAJIOB M BBIBOJIBI BBITEKatoImue U3 Hero. YpasHenue Hepuera. OTIK-1.1, OIIK-1.3, OTIK-1.5, OIIK-3.9

29. l'anpBaHuYeckue 1eMeHThl. [IpuHIUI NefcTBUS raJlbBAHUYECKOr0 3J1EMEHTa. AHOJAHOE OKHUCICHHE U KaTOIHOE

BoccraHoByieHue. DJIC rajpBaHHYecKoro sieMeHTa. KoHneHTpauonHblie ransBannyeckue anementol. OITK-1.1, OIIK-1.3, OIIK-
1.5, OTIK-3.9

30. Bujpl ranbBaHUYECKHX 3JIEMEHTOB: IEPBUUYHBIE U BTOPUYHbIE. AKKYMYJISTOPBI U npuHIun ux aeicreus. OIIK-1.1, OIIK
-1.3, OIIK-1.5, OIIK-3.9

3L Koppo3us MeTayIoB 1 OCHOBHBEIC BUABI ee (XuMuueckas u anekrpoxumudeckas). [lpumepst. OIIK-1.1, OIIK-1.3, OIIK-
1.5, OIIK-3.9

32. DNEeKTPOXUMHYECKasi KOPPO3Hs, YCIOBUS M MPUYHMHEI e BO3HHKHOBeHUs. [Ipumepsr. OIIK-1.1, OIIK-1.3, OIIK-1.5,
OIIK-3.9

33. MeToab! 3alUTHl METAJUIOB OT KOPPO3UU: 3AIIUTHBIE OKPHITHS, JIEKTPOXUMHUUECKHE METObI (IPOTEKTOpHAs, KaTOIHAs

Y aHOJHAas 3a1uTa). I3MeHeHHe CBOMCTB KOPPO3UHHOM Cpelibl; HHTHOUTOPHI KOPPO3UU. DKOHOMUYIECKOE 3HAUCHUE 3aAIUTHI
MeTayioB oT koppo3uu. OIIK-1.1, OTIK-1.3, OIIK-1.5, OTIK-3.9

34. Onektponus. [locnenoBaTenbHOCTD 3IEKTPOAHBIX MPOIECCOB. BBIXOA MO TOKY. DJIEKTPOJIN3 C PACTBOPUMBIMH U
HepacTBopuMbiMu anogamu. OITK-1.1, OTIK-1.3, OTIK-1.5, OIIK-3.9

35. DNeKTpOIu3 paciiiaBoB U pacTBOpoB. [ToTeHiuan paznoxenus. 3akonsl @apanes. [TociieoBaTeIbHOCTh OCAXKICHUS
METaJUIOB M3 cMemaHnHoro asnekrpoiauTa. OIMK-1.1, OTIK-1.3, OTIK-1.5, OIIK-3.9

36. [IpakTHyeckoe MPUMEHEHUE IEKTPOIN3a: MoNyYeHHe U padhuHupoBanue MeTamioB. [Tonyuenue Bogopona, KUCIOpoaa U
npyrux nponykros. OIIK-1.1, OIIK-1.3, OIIK-1.5, OTIK-3.9

37. Jlerkne KOHCTPYKIIMOHHBIC METAJIJIbI: MATHUN, OCPUILIHIA, ATFOMUHUN, TUTAH. DJIEKTPOHHOE CTpoeHUE UX. Puznueckue u
XMMHYECKUE CBOWCTBA, ONy4yeHue. Vcronbp3oBaHue B TEXHUKE. M

38. Tskenble KOHCTPYKIIMOHHBIC METAILIBL: JKene30, KoOanbT, HUKEb, Me/ib. CTpoeHue aTOMOB. OU3MYECKHEe U XUMHUYECKUE
cpoiicra. OIIK-1.1, OIIK-1.3, OIIK-1.5, OIIK-3.9

39. WNHcTtpymeHTanbHbIe U abpa3uBHbIE. bop, 6opuabl. Yriepoa u ero auioTpomnHeie GopMsel - rpadur, anmas. KapOusr,
ucnonb3zoBanue kapounos B rexuuke. OIIK-1.1, OIIK-1.3, OIIK-1.5, OTIK-3.9

40. [TonynpoBOJHUKOBBIE MaTepUallbl: KDEMHUH, repMaHuii, cypbMa, BUCMyT. CTpoeHue ux atoMoB. @uznueckue u
xuMudeckue cBoictra. [Ipakrnyeckoe 3nauenue ux. OIK-1.1, OTIK-1.3, OIIK-1.5, OIIK-3.9

5.2. Texymuii KOHTpoJib 1 KOHTPOJIb CPC

KOHTPOJIBHBIE 3AJJAHMA 110 BAPUAHTAM

Bapuant Nel

1. Vkazate tun cBsa3u B monekyimax NH3, CaCl2, Al203, BaS. Kakue 37eKTpOHbI TPHHAMAIOT Y4acTHe B 00Pa30BaHUM CBSI3EH,
HMMEET JIM MecTo THOpuan3anus (kakasi) - cBsi3b? [lokaxxuTe HalpaBieHUE MEPEKPBIBAHMS AIIEKTPOHHBIX 00sakoB. KakoBa (opma
MOJeKymn?

2. Breruncnure, Ipu Kakoi TeMIlepaType HA4HEeTCs JUCCOLMAIMs MeHTaxuopuaa Gocdopa, IpOTEKAomas Mo ypaBHEHHIO:
PCI15(r) = PC13(r) + C12(r); H = +92,59 k][ x.

3. Koncranra paBHoBecus romorenHoi cuctemsl N2 + 3H2 «» 2NH3 npu HekoTopoii Temmniepatype paBHa 0,1. PaBHOBecHbIC
KOHIICHTpAIMK BOJIOpOJa M aMMuaka coorBeTcTBeHHO paBHbl 0,2 u 0,08 Monb/n. Berurcinnre paBHOBECHYIO U UCXOIHYIO
KOHIIEHTpaIMH a30Ta.

4. CocTaBbTe CXEMY, HAIMIINTE JIIEKTPOHHBIE YPaBHEHHUS 3JIEKTPOIHBIX IporeccoB U Beraucaute D/1C ranpBaHNIECKOro
3JIETMEHTA, COCTOSIIECTO U3 CBUHIIOBOW M MAarHMEBOM IUIACTHH, OMYIECHHBIX B PACTBOPBI CBOMX cojiel ¢ KoHueHTparmeir CM Pb2+
= CM Mg2+= 0.1 mons/n. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn =-1,18 B.

5. Jlns cnemyromux ypaBHEeHHI moxo0pars Kod(UIeHTs:

1) METO/IOM 3JIeKTpoHHOro O6ananca (1,2,3)

2) MeToxoM moaypeakuuii (4,5)

VYKaXuTe OKUCITUTENh 1 BOCCTAHOBUTEID.

MnO2 + 02 + KOH K2MnO4 + H20

K2Sn0O3 + Br2 + KOH K2SnO4 + KBr + H20

H3AsO3 + KMnO4 +KOH K3As04 +K2MnO4 + H20

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

K2Cr207 + KJ + H2S0O4 — Cr2(S04)3 + K2S04 +J2 + H20




6. DrnexTponu3 pacTBopa HUTpaTa cepedpa MPOBOAWIN MpH cuiie Toka 2 A B TeueHune 4 4. COCTaBbTe JIEKTPOHHBIE YPaBHEHUS
MPOIIECCOB, MPOUCXOAANIMX Ha dnekTponax. Kakast Macca cepeOpa BBIACIMIIACH HA KaTOJe U KakoB 00beM Ta3a (H.y.), BbIIe-
JIMBIIETOCS Ha aHoje?

Bapuant Ne2

1. Yxa3ats Tun cBs3u B Monekynax H20, NH3, N2H4, N2. Kakue 3:1eKTpoHBI IPHHUMAIOT yJ9acTHe B 00pa30BaHHUH CBSA3EH, NMEeT
JIM MecTo ruOpuau3anys (kakas) - csa3b? [lokaknTe HanpaBIIeHNE EPEKPBIBAaHMS MIEKTPOHHEIX 00sakoB. KakoBa dopma
Mouiekyn?

2. Beruncnure H, S, u G peakuun, npotekaronieii o ypasaeruro Fe203(x)+3H2(r) = 2Fe(x)+3H20(r). BosmoxHa 1 pe-akims
BoccranoBienus Fe203 Bomopoaom npu 500 u 2000 K?

3. Ucxomubie konnentpamun [NOJucx u [C12]ucx B romorennoit cucreme 2NO + C12 «» 2NOCI cocrapnsitotr coorBerctBeHHO 0,5
n 0,2 Monb/n1. BerMucIuTe KOHCTAaHTY PABHOBECHS, €CIIM K MOMEHTY HACTYIUICHUS paBHOBecHs popearuposaiio 20% NO.

4. Onpenenure, Kakoi u3 anekrponos B mape Al/AI3+ u Ni/Ni2+ 6yner orpunarensusiii. CocTaBbTe TaIbBAHHYECKUIN 3JIEMEHT,
HAIMILIKUTE ypaBHEHHS 3IEKTPOAHBIX mporeccoB u onpeaenure DJIC aroro anementa, ecian EO Ni2+/Ni = -0,25B, E0 Al/AI3+ = -
1,66 B.

5. Ins ciaeayromux ypaBHEeHUH ogo0paTh K03GhGUIUEHTHI:

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

2) METOAOM Mosypeakuuii (4,5)

VYKaXHUTe OKUCIHUTENb W BOCCTAHOBUTEID.

K2Cr207 + KJ + H2SO4 — Cr2(S04)3 + K2504 +J2 + H20

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

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

H3AsO3 + KMnO4 + H2S504 H3As04 +K2S04 + MnSO4 + H20

K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20

6. Ha cKOTBKO YMEHBIIHMTCS Macca cepeOpsHOro aHoxa, eciu 1ekTpoin3 pactBopa AGNO3 npoBoauTs mpu cuiie Toka 2 A B
tedeHune 38 muH 20 ¢? CocTaBbTe TEKTPOHHBIC YPaBHEHU IIPOLIECCOB, IPOUCXOSININX HA TPaUTOBBIX ICKTPOIAX.

Bapuanr Ne3

1. Vkazare tun cs3u B Mosiekyiaax NH3, CaCl2, BaS, H20. Kakue 31eKTpOHbI IPUHUMAIOT Y4acTHe B 0Opa3oBaHMU CBS3€i, HMeeT
11 MecTo rubpunu3anus (kakas) v - cBs3b? [lokaxuTe HalpaBJICHHE TIEPEKPbIBAHMS JJIEKTPOHHBIX 00sakoB. KakoBa gopma
MoJieKkyn?

2. Ha ocHOBaHMHM CTaHIAPTHBIX TEIUIOT 00pa30BaHUs U aOCOMOTHBIX CTAHAAPTHBIX SHTPOIHMII COOTBETCTBYIOIIIX BEIICCTB
Berunciute G0298 peakuuu, nporekaromiei o ypasaenuto CO2(r)+4H2(r)=CH4(r)+2H20(x). Bo3moxkHa 11 3Ta peakiuus npu
CTaHJAapPTHBIX YCIOBHUIX?

3. [Ipu HekoTOpoO# Temnepatype paBHOBecue romoreHHOoM cucteMbl 2NO + 02 <> 2NO2 ycTaHOBUIIOCH MPHU CIASAYIOMUX KOH -
LEHTpaIMAX pearupyomux semects (Moab/): [NOJP = 0,2; [02]P = 0,1; [NO2]P = 0,1 moinb. Belurciure KOHCTaHTY PaBHOBECHSI
u ucxoanyto konuenrpanuo NO u O2.

4. CocraBbTe CXeMy TalIbBAHHYECKOrO DJIEMEHTa, COCTOSIIEr0 U3 IUIACTHH IIMHKA U JKeJie3a, MIOrPY)KCHHBIX B PACTBOPHI UX COJICH.
Hamnuiuunte 3JeKTpOHHBIE YPaBHEHHUSI IIPOIIECCOB, POTEKAMOIINX Ha aHOAE M Ha KaTone. Kakoil KOHLEHTpalMy HaJo ObUIO OBl B3STh
noHbI jkenesa (+2) (momb/n), utobsr DJIC anemenTa crana paBHol Hym0, ecid CM Zn2+= 0.001 mons/n? E0 Zn2+/Zn =-0,76B, EO
Fe2+/Fe =-0,44 B.

5. ns cienyomux ypaBHEHUH 11on00paTh KO3 PHUIUEHTHI:

1) METOJI0M 3JIeKTpoHHOTr0 6ananca (1,2,3)

2) METOOM Moypeakuuii (4,5)

VKaXuTe OKUCIHUTENb U BOCCTAHOBUTEID.

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

NiS + H202 + 2CH3COOH S + Ni(CH3C00)2 + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2Mn0O4 + H20

FeSO4 + KMnO4 + H2S04 Fe2(S04)3 +K2S04 + MnSO4 + H20

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2S04 + J2 + H20

6. DnexTponu3 pactBopa CuSO4 npoBoauIiM ¢ MEHBIM aHOJOM B TeueHue 4 u mpu cuiie Toka 50 A. Tlpu 3tom BeAenuiocsk 224 ¢
Me/u. Berauciante BBIXO [0 TOKY (OTHOIICHIE MACChI BBIACIHBIIEIOCS BEUIECTBA K TEOPETHICCKH BO3MOXKHOI). CocTaBbTe
3JIEKTPOHHBIC YPABHEHHSI [IPOLIECCOB, IIPOUCXOIAIINX HA DIEKTPOAAX B CIIy4ae MEAHOTO M YTrOJIBHOTO AHOIOB.

BapuanT Ned

1. Vkazate tun cBss3u B monekynax SiO2, SnCl4, PCI5, MgF2. Kakue 371eKTpoHBI IPUHUMAIOT y9acTHe B 00pa30BaHUM CBS3EH,
AMEEeT JIM MecTO THOpuau3anus (kakas) u - cBs3b? [Tokaxute HarpaBlieHHE MTEPEKPBIBAHUS AJICKTPOHHBIX 00sakoB. KakoBa (opma
MOJeKym?

2. Ha ocHOBaHMY CTaHIAPTHBIX TEIUIOT 0OPa30BaHUS M a0COTIOTHBIX CTAHAAPTHBIX YHTPOITHI COOTBETCTBYIOIINX BEIIECTB
Berancnte G0298 peakunm, nporexaronieit mo ypasaennto 4NH3(r) + 502(r) = 4NO(1) + 6H20(r). Bo3moxkHa I 3Ta peakiys
P CTAaHAAPTHBIX YCIOBUAX?

3. Koncranra paBHOBecust romorenHoi cuctemsl N2 + 3H2 < 2NH3 npu Hexotopoit Temneparype pasHa 0,1. PaBHOBecHBIE
KOHIIEHTpAIM! BOAOPOJa U aMMHuaka coorBeTcTBeHHO paBHBI 0,2 u 0,08 Monb/n. Berancnure paBHOBECHYIO M HCXOIHYIO
KOHIICHTpAIMH a30Ta.

4. CocTaBbTe CXeMy, HAIUIIUTE AJIEKTPOHHBIE YpaBHEHHS JIEKTPOTHBIX MporeccoB U Beraucnute J/]C rarpBaHHYECKOro dIIEMEHTa,
COCTOSIIIETO W3 CBUHIIOBON M MarHNEBOW IUTACTHH, OIYIIEHHBIX B PACTBOPHI CBOHUX coJell ¢ konneHTpamnueirt CM Pb2+ = CM
Mg2+= 0.01 mons/n. EO Pb2+/Pb =-0,127 B, E0 Mn2+/Mn = -1,18 B.




5. I crexyronyx ypaBHEHHH 1oxo0path Kod(GUIMEHTS:

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

2) MeTooM nonypeakimii (4,5)

VYKaKHUTe OKHCIUTETh U BOCCTAHOBUTEINb.

Mg+ HNO3 Mg(NO3)2 + NH4ANO3 + H20

H3AsO3 + Zn + HCI AsH3 + ZnCI2 + H20

NaV0O2 + H202 + H2SO4 — HVO3 + Na2S04 + H20

KNO2 + KMnO4 + H2S04 KNO3 +K2S04 + MnS0O4 + H20

Cu2S + HNO3— Cu(NO3)2 + H2SO4 + NO + H20

6. CocraBbTe 3IIEKTPOHHBIE YpPaBHEHHsS HPOLIECCOB, HPOMCXONINX Ha rPa(UTOBBIX IEKTPOIAX MPH JIEKTPOIIH3E PACIUIABOB U
BoaHBIX pacTtBopoB NaCl n KOH. Ckonbko TUTPOB (H.y.) ra3a BELACIHTCS HA aHOJE HPH AJICKTPOIN3Ee THAPOKCHIA Ka-JIHs, €CIIH
9JIEKTPOSIN3 IPOBOAUTE B TeueHune 30 MuH npu cuie Toka 0.5 A?

Bapuant Ne5

1. Ykazars tun ces3u B Mosiekyiax HCN, SiH4, CO, NO2. Kakue 371eKTpOHbBI IPUHUMAIOT ydacTHe B 00pa3oBaHUH CBS3EH, HMEET
JI1 MecTo rubpunu3zanus (kaxkas) u - cBs3b? [lokakuTe HanpaBlIeHHE NTePEKPbIBAHUS JIEKTPOHHBIX 001akoB. KakoBa popma
MoJiekyn?

2. cxons n3 3HaYCHUH CTaHIAPTHBIX TEIIOT 00pa30BaHUsA U aOCOMIOTHBIX CTAHIAPTHBIX SHTPOIHN COOTBETCTBYIOIIUX BEIICCTB,
BerauciuTe G0298 peakimn, nporekaromeii mo ypasaernto NH3(r) + HC1(r) = NH4CI(x). Moxer i1 9Ta peakiust mpu
CTaHJAPTHBIX YCIOBUSIX UATH CAMONPOU3BOIBHO?

3. KoncranTa paBHOBecus romorennoi cuctembl CO(T) + H20(T) «> CO2(r) + H2(T) npu HeKoTOpoOit Temmepatype paBHa 1.
Berunciute paBHOBECHBIE KOHIICHTPAIMH BCEX PEarHpyIONIMX BEUIECTB, €CIM MCXOIHbIE KOHIICHTpAK paBHbI (Moib/i): [COJucx
=0,10; [H20]ucx = 0,40.

4. CocTaBbTe CXEMY, HAMHUIIUTE JIEKTPOHHbBIC YpaBHEHHS dJEKTPOTHBIX MporeccoB U Beruuciute JJ]C rarpBaHHYECKOrO dJIEMEHTA,
COCTOSIIIETr0 U3 CepeOPsIHBIX AIEKTPOIOB, onyIieHHbIX: nepBblil: B 0.01 H., a BTopoii B 0.1 H. pacTBopsr AGNO3.

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

5. Ins ciaenyomux ypaBHEHUH ogo0paTh K03GhGHUIIUEHTHI:

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

2) METOAOM mojypeakuuii (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBUTEIb.

K2Sn0O3 + Br2 + KOH K25nO4 + KBr + H20

H3AsO3 + KMnO4 +KOH K3As04 +K2MnO4 + H20

Na3As03 + K2Cr207 + H2SO4 H3As04 +K2S04 + NaSO4 + Cr2(S04)3 + H20

NaVv02 + H202 + H2SO4 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2S04 — H3PO4 + K2S04 + MnS0O4 + H20

6. CocTaBbTe 2JIEKTPOHHbIE YpPaBHEHMS IIPOLIECCOB, MPOUCXOMIIIMX Ha YTOJIBHBIX MEKTPOAAX MPH JIEKTPOIN3E PACTBOpa

CuClI2. Berumcnute Maccy Me/Id, BBIICTHBIIEHCSA Ha KaTO/e, €CITH Ha aHo/e BhIaeauaock 560 mi rasa (H.y.).

Bapuant Ne6

1. Ykazate tun cBsizu B montekyiaax COS, COCI2, CF4, H2Se. Kakue 37eKTpOHbI MPUHAMAIOT y9acTHe B 00pa30BaHUU CBSI3EH,
HMMEET JIM MecTo TuOpuau3anus (kakas) u - cBsi3b? [lokaxuTe HarpaBlieHUE MEPEKPBIBAHUS 3JIEKTPOHHBIX 007akoB. KakoBa dopma
MoJieKyn?

2. YeM MOXXHO OOBSCHHTB, YTO MPH CTAHAAPTHBIX YCIOBUSAX HEBO3MOXKHA dK30TepMmuyeckas peakius H2(r) + CO2(r) = CO(T) +
H20(x); H=-2,85 x/]x.

3Has TerioBor 3PQeKT peakuuu 1 aOCOMOTHBIC CTaHIAPTHBIC SHTPOIUH COOTBETCTBYIOIIUX BelecTB, onpenenure G0298 stoit
peakuuu.

3. Beruucnure koHcTaHTy paBHOBecus [yt romorenHoi cuctembl CO(T) + H20(r) <> CO2(r) + H2(r) ecnu paBHOBECHE KOH-
LIEHTpaluy pearupyromux BemectB (Monw/in): [CO]P = 0,004; [H20]P = 0,064; [CO2]P = 0,016, [H2]P = 0,016. Uemy paBHbI
HUCXOAHBbIE KOHIeHTpauuu Boasl u CO?

4. CoctaBbTe CXeMY, HAIMIINTE IEKTPOHHBIE YPaBHEHHS SJIEKTPOAHBIX Mponeccos, U Beraucnure IJIC MeqHO-KaAMHEBOrO
raJpbBaHUUYECKOro deMenTa, B kotopom CM Cd2+ = 0.8 mons/i1, a CM Cu2+ = 0.01 mons/n. E0 Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. lns cienyrommx ypaBHEHUH 11o100path KO3 QHUIINEHTHI:

1) METOI0M dJIeKTpoHHOrO0 6ananca (1,2,3)

2) METOOM TMoypeaknuii (4,5)

VYKaKUTE OKUCIUTENb U BOCCTAHOBUTEIID.

Zn + (NH4)2Mo04 + HCI MoCI2 + ZnCI2 + NH4CI + H20

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

H3AsO3 + KMnO4 + H2S0O4 H3AsO4 +K2S04 + MnSO4 + H20

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

6. CocTaBbTe JIEKTPOHHBIC YPaBHEHHS IPOIECCOB, MPOMCXOAAIINX Ha NIEKTpoaax mpH >nekTponuse pactBopa KOH. Uemy paBna
cuia Toka, ecd B Teuenue 1 g 15 mun 20c Ha aHOze BhAENMIIOCh 6.4 T ra3a? CKOJIBKO JIMTPOB Ta3a (H.y.) BBIISITIIOCH IPH TOM Ha
kaTtone?

Bapuanr Ne7
1. Vkazate Tun cBs3u B Monekyiax BiCl3, J2, SiJ4, NF3. Kakue 251eKTpOHBI IPHHUMAIOT Y4acTHe B 00pa30BaHUM CBS3eH, NMEET JIH




MecTo ruOpuan3anys (kakas) U - cBs3b? [loKakuTe HaNpaBeHHUE MepEeKPhIBaHMS JIEKTPOHHBIX 00akoB. KakoBa ¢opma Monekyn?
2. Peakuyist ropenus anermwieHa uaet no ypasaennto C2H2(r)+5/202(r) = 2CO2(r) + H20 (). Berauciure G0298 u S0298.
OOBSICHUTE YMEHBIICHHE YHTPOITHU B PE3YyJIbTATE 3TON PEaKIIHH.

3. PaBHoBecue romorenHoit cuctemsl 4HC1(T) + 02 «+» 2H20(1) + 2C12(r) yCTaHOBHIIOCH TIPH CIEIYIOMUX KOHIIEHTPAIHIX
pearupyronux Bemects (Monb/i): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Boruuciure MCXOJHbIC KOHIIEHTpPa-
MU XJIOPOBOAOPOJIA U KHCIOPOJa.

4. Ilotenmman cepedpsiHoro 3iexTpona B pactBope AGNO3 cocraBun 95% 0T 3HAUCHHS €ro CTaHAAPTHOTO AIEKTPOHHOTO
noreHnuana. Yemy pasHa KoHueHTpamus nonos Ag+ (mosne/n). EO Ag+/Ag = +0,8 B.

5. Jlns cnexyromux ypaBHEHHI moxo0path Kod(hUIMeHTH:

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

2) METOOM mojypeakuuii (4,5)

VYKaXUTe OKUCITUTENb U BOCCTAHOBUTEIb.

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

K2SnO3 + Br2 + KOH K25n0O4 + KBr + H20

Na3CrO3 + PbO2 + NaOH — Na3CrO4 + Na2PbO2 + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

AsH3 + KMnO4 + H2S0O4 H3As04 +K2S04 + MnSO4 + H20

6. CocTaBbTe JICKTPOHHBIC YPABHEHHS IIPOLIECCOB, MPOMCXOIAIINX Ha YIOJIBHBIX AIEKTPOIaX MPH dJIEKTPOIU3E pacTBOpa

Na2SO4. Berauciute Maccy BellleCTBa, BBIISISIONIETOCS Ha KaTo/e, eClii Ha aHoze Beiaessiercs 1.12 i ra3a (H.y.). Kakas macca
H2S04 obpasyercs npu 3TOM BO3Je aHOAA?

Bapuanr Ne§

1. Ykazare tun cBszu B Monekyiaax BeO, KJ, NiBr3, PH3. Kakue 351eKTpoHBI IPUHUMAIOT Y4acTHE B 00Pa30BAaHUM CBSI3Ei, MMEET JIH
MecTo rubpunuzanus (kakas) u - cBa3b? IlokaxknTe HanpaBlieHUe TEPEKPbIBAHUS AIIEKTPOHHBIX 00nakoB. KakoBa ¢opma Monexyn?
2. IIpu monydeHnH MOJSIPHOM Macchl SKBHBaJeHTa rujpokcuna kambius n3 CaO(x) u H20(k) einensercs 32,53 k[ Teruio-ThI.
Hanuimmre TepMOXMMHYECKOE YPaBHEHHE ITOH PEaKIUK M BEIYHCIUTE TCIUIOTY 00pPa30BaHUs OKCHIA KaJIBIIHS.

3. KoHcraHTa ckopocTH peakiuu pasnoxenus N20, nmporekarouieii mo ypasHenuro 2N20 = 2N2 + 02, pasna 5! 10-4. Ha-
yanbHas koHrentpanus N20 pasra 6,0 Monb/i. Berauciute HadyanbHYIO CKOPOCTh PEAKIMU U €€ CKOPOCTh, Korma pasnoxutcs 50%
N20.

4. TIpu xako¥ KOHIEHTpaLUK HOHOB ZN2+ (B MOJIB/J1) MOTEHIMAN IMHKOBOTO 3JekTpona Oyzaer Ha 0.015 B meHsbiue ero cran-
JIapTHOTrO 3JIeKTpoaHoro norexnuana? EQ Zn2+/Zn =-0,76B,

5. Ans cnenyronux ypaBHEHUH 1ono0paTh KOAQQHUINEHTHI:

1) METOIOM 3JIEKTpOoHHOro Ganaunca (1,2,3)

2) METOOM NoJypeakuuii (4,5)

VYKaKUTe OKUCIUTENb U BOCCTAHOBUTEIIb.

MnO2 + KCIO3 + KOH K2MnO4 + KCI + H20

Na2SeO3 + Br2 + NaOH Na2SnO4 + NaBr + H20

SnCI2 + Bi(NO3)3 +KOH K2Sn0O3 + Bi +KNO3 + KCI + H20

H3AsO3 + KMnO4 + H2S04 H3As04 +K2504 + MnS0O4 + H20

K2Cr207 + NO + H2S0O4 — Cr2(S04)3 + K2S04 + HNO3 + H20

6. OnuHakoBbIe M OyAyT MPOIYKTHI, BHIACIMBIINECS U3 PACTBOPOB Cyib(aTa Kajus U KapOoHaTa KaJlus NIPU MPOIMYCKAHUU Yepe3
9TH PacTBOPHI AIIEKTPHUECKOro Toka. CocTaBbTe YpaBHEHUS MPOLIECCOB.

Bapuant Ne9

1. Vkazate tun cBsi3u B Monekynax SiH4, BF3, N20, AIF3. Kakue 251eKTpoHBI MPUHUMAIOT y4acTHe B 00pa30BaHHM CBA3EH, HMEET
JI1 MecTo rubpunu3anus (kakas) U - cBs3b? [lokakuTe HalpaBJICHUE NTEPEKPhIBAHUS JICKTPOHHBIX 001akoB. KakoBa ¢popma
MOJeKymn?

2. Peakiust ropeHHsi METHIJIOBOTO CITUPTA BhIpaxkaeTcs TepMoxumuueckuM ypaBueHneM CH3OH(x) + 3/202(r) = CO2(r) + 2H20
(x); H = ? Beruucnure TeruioBoii 3G ¢GeKT 3TOi peakiiyu, eClii U3BECTHO, YTO MOJISIpHas Teriora napoodpasoanuss CH3OH(x)
paBHa +37,4 kJx.

3. B romorenHoii razosoii cucreme A + B <> C + D paBHOBecHe yCTaHOBUIIOCH TTPH KOHIIeHTpalusax (Monp/n): [B] = 0,05 u [C] =
0,02. Koncranra paBHoBecus cucteMbl papHa 0,04. Berunciaute UCXOAHBIC KOHIIEHTPAIUU BellecTB A u B.

4. MapraHueBblii 3JICKTPOJ B pacTBOPE €ro coiu umeet noreHnuan —1.23 B. Beruncnute koHIEHTpaIo noHoB Mn2+ (Moib/i). EO
Mn2+/Mn =-1,18 B.

5. lns cienyommx ypaBHEHUH 11o100paTh KO3 QHUIIUEHTHI:

1) METOI0M 3JIeKTpoHHOrO 6ananca (1,2,3)

2) MeTOI0M monypeakuuii (4,5)

VKaXHUTe OKHCIUTENb U BOCCTAHOBHUTEI.

K2Sn0O3 + Br2 + KOH K2SnO4 + KBr + H20

AsH3 + HNO3 — H3AsO4 + NO2 + H20

K2Cr207 + H3PO3 + H2SO4 — Cr2(S04)3 + H3PO4 + K2S04 + H20

K2S + KMnO4 + H2S04 — S + K2S04 + MnS04 + H20

NaCrO3 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

6. CocTaBbTE CXEMY DIIEKTPOIIU3A:

a) B pacmuiase u pacteope KBr, B) B pactBope NiSO4 ¢ HHKENEBBIM aHOIOM.

Bapuant NelQ
1. Vkazars tun cBs3u B Mosekynax CCl4, CO2, NO, CS2. Kakue 3/1eKTpOHbI IPUHUMAIOT ydacTHe B 00pa30OBaHUM CBsI3€i, UMeEeT JIn




MecTo THOpuam3anys (kakas) - cBs13b? [lokaxknTe HalpaBJIeHHE NepeKPhIBAaHMS 3IEKTPOHHBIX 00akoB. KakoBa opma monexyn?
2. Beramcnmre, CKOJIBKO TEIUIOTHI BBIIETUTCS TpH cropaHud 165 i (n.y.) anerunena C2H2, ecnu mpoayKTaMu CrOpaHusl sSBIIS-FOTCS
JVOK "CHJI yriIeposia U IMaphl BOABI?

3. B romorenHo# cucteme A + 2B <> C paBHOBECHbIE KOHIICHTpAIMU pearupyromux ra3os (Mmons/n): [A] = 0,06; [B] = 0,12; [C] =
0,216. Brruncnure KOHCTaHTY PAaBHOBECHS CHCTEMBI M ICXOJIHBIE KOHIICHTPAIUH BellecTB A 1 B.

4. Hanuiuure ypaBHEHHs JIEKTPOHBIX peakuuii u Boraucinte DJC ranpBaHudeckux map: a) Zn/Zn2+|| Pb2+/ Pb, eciu CM Zn2+ =
0.1, CM Pb2+ =0.01,

6) Ni/Ni2+|| Pd2+/Pd, eciu CM Ni+ = 41110-2, CM Pb2+ = 50110-3.

EO Zn/Zn2+ =-0.76 B

EO Ni2+/Ni=-0.25B

EO Pd2+/Pd = +0.99 B

EO Pb2+/Pb=-0.127 B

5. Jlns cnexyromux ypaBHEHHI moxo0parh Kod(hUIMeHTH:

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

2) METOAOM Mosypeakuuii (4,5)

VYKaXHuTe OKUCIHUTENb W BOCCTAHOBUTEIb.

KMnO4 + Na2SO3 + 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 + H2S0O4 — Fe2(S04)3 + KCI + H20

6. CocraBbTe CXeMy JIEKTPOIN3a:

a) B pactuiae NaBr 6) B pactBope CuSO4 ¢ pacTBOPUMBIM aHOJOM.

Bapuant Nell

1. Vkazath Tun cBsi3u B Monekynax BeF2, CO2, NO2, NF3. Kakue 31eKTpoHbI IPUHUMAIOT y4acTHE B 00Pa30BaHUM CBS3EH, HUMEeT
JIM MeCTO THOpuam3aIus (kakas) u - cBs3b? [TokaxkuTe HampaBlIeHHE TEPEKPBIBAHUS dIIEKTPOHHBIX 00s1akoB. KakoBa dopma
MoJieKkyn?

2. TeroBoii 3¢ ekt peakuu cropaHus KUAKOro OeH30ma ¢ 00pa3oBaHKEM MapoB BOABI U JUOKCHA yriepoja paBeH -3135,58
k/x. CocraBbTe TEpPMOXHMMUYECKOE YPABHEHHE ATOM PEaKIMK U BBl YHCINTE TEIJIOTY oOpa3zoBanusi COHO(xk).

3. B romorennoii cucreme CO+C12-COCI2 paBHOBECHBIE KOHIIEHTPALIMH pearupyromux Bemiects (Monb/n): [CO] = 0,2; [C12] =
0,3; [COCI2] = 1,2. Beluricnute KOHCTaHTY PaBHOBECHS CUCTEMBI U UcxoHble KoHIeHTpaluu C12 u CO.

4. Beruucinte D/1C KOHIIEHTPAIIMOHHOTO 3JIEMEHTA, COCTOSIIIETO U3 IUHKOBBIX AJIEKTPOJIOB, OMYIIECHHBIX B PACTBOPHI CYNb-(ara
nuHKa ¢ KoHueHTpauusamu 2( 110-2 mons/n u 3,251110-3 modb/1.

5. ns caenyomux ypaBHEHUH 11o100paTh KOAQQPHUIUEHTHI:

1) METOJI0M 3JIeKTpoHHOTrO 6ananca (1,2,3)

2) METO0M monypeakuuii (4,5)

VKaXUTe OKHCIUTENb U BOCCTAHOBHUTEIb.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

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

KMnO4 + KNO2 + H2S0O4 — MnSO4 + KNO3 + K2504 + H20

H3AsO3 + KMnO4 + H2S04 H3As04 +K2S04 + MnS04 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

6. CocraBbTe CXeMy JIICKTPOIn3a:

a) B pacmiaBe BaCl2 6) B pactBope BaCl2 ¢ yroapHbIME 371€KTpOIaMH.

Bapuant Nel2

1. Vkazate Tun cesi3u B Monekyinax AlCI3, BeCl2, NO, CO2. Kakue 371eKTpOHBI IPUHUMAIOT ydacTHe B 00pa30BaHWHU CBSI3CH, HMEET
11 MecTo rubpunu3anus (kakas) u - cBs3b? [lokaxuTe HalpaBJICHUE NTEPEKPBIBAHUS JJICKTPOHHBIX 00s1akoB. KakoBa ¢opma
MOJeKym?

2. Beruncnure KOJMYECTBO TEIJIOTHI, KOTOPOE BBIACIUTCS NMPU BoccTaHoBIeHHH Fe203 MeTammimyeckuM alllOMHUHUEM, eCIH ObLIO
nonyuaeHo 335,1 r xenesa.

3. Peakuus uner no ypasHenuto H2 + 12 = 2HI. Koncranta ckopocTu 3TOW peakiiuu Mpu HEKOTOpoi Temreparype paBua 0,16.
Hcxommbie KOHIIEHTPAIMU pearupyromunx Bemects (Mons/n): [H2] = 0,04; [12] = 0,05. Beuucinte Ha4aabHyIO CKOPOCTH PEAKIMH U
ee ckopocts nipu [H2] = 0,03 mons/m1.

4. Tlpu KaKkOW KOHIIEHTPAlUK HOHOB Mequ (+2) MOTEHIMAl MEIHOTO JIICKTPOJa PaBeH CTAHAAPTHOMY MOTCHIUATY BOAOPOI-HOIO
snekrpoma. EO Cu2+/Cu = +0,34 B.

5. Jlns cnemyromux ypaBHEHHI moxo0pars Kod(UIeHTs:

1) METO/IOM 3JIeKTpoHHOro 6amanca (1,2,3)

2) METOJIOM Toypeakuui (4,5)

VYKaKUTE OKHACIUTENb U BOCCTAHOBHUTEIIb.

Zn + (NH4)2Mo04 + HCI MoCI2 + ZnCI2 + NH4CI + H20

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

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

H2S203 + HCIO — H2S04 + HCI +S + H20




6. CocraBbTe cXeMy JIEKTPOIN3a:
a) B pacruiaBe NaBr 6) B pactBope NaBr ¢ yroabHBIMI ¥ MEIHBIMHU 3IEKTPOIAMH.

Bapuanr Nel3

1. Yxa3ats Tun cs3u B Monekynax BeO, CO, NO, NF3. Kakue 371eKTpOHBI IPHHUMAIOT Y4acTHe B 00Opa30BaHHUHU CBSA3EH, UMe-eT 1
MecTo THOpuam3anus (kakas) U - cBA3b? [lokakuTe HalpaBJIeHHE TIePEKPBIBAHNS IEKTPOHHEIX 001akoB. KakoBa (opma Monexyn?
2. I'a3000pas3usIii sTioBEIH crupt C2HSOH MoxHO nomydynTs npu B3auMopaercTun stiieHa C2H2(T) u BoxsHbIX mapos. Ha-
MUIIATE TEPMOXUMHYECKOE YPaBHEHHE ATOH PEaKIUH, IIPEIBAPUTEIEHO BEIYHICIHB €€ TeII0BoH 3 dekr.

3. Peaknus uaer no ypaBHenuro N2 + 3H2 = 2NH3. KoHieHTpaiuy y4acTByrOmux B Hell BemectB (Moib/n):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. BelunciuTe KOHIEHTPAIHMIO BOIOpo/a u ammuaka, ripu [N2] = 0,5 mosns/i.

4. Kakoii 1omxHa ObITh KOHLIEHTPALMS COMY LIUHKA B PACTBOPE, YTOObI AJIEMEHT

(-) Mg|Mg2+ || Zn2+ | Zn (+) mpu C Mg2+=1 mons/x naBan DJC 1.60 B?

EO Zn/Zn2+ = -0.76 B

EO0 Mg2+/Mg=-2.37B

5. Ins ciaeayromux ypaBHEeHUH ogo0paTh K03GhGUIUEHTHI:

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

2) MeToxoM nonypeakiuii (4,5)

VKaXHUTe OKUCIUTEIh U BOCCTAHOBUTEIb.

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

PbS + HNO3 — S + Pb(NO3)2 + NO + H20

P+ HNO3 + H20 — H3PO4 + NO

KMnO4 + Na2S0O3 + KOH — K2MnO4 + Na2S04 + H20

H3AsO3 + KMnO4 + H2S04 H3As04 +K2504 + MnSO4 + H20

6. CocraBbTe CXeMy AJIEKTPOIn3a:

a) B paciuiaBe u B pactBope SrCl2 ¢ HepacTBOPMMBIMHU BJICKTPOIaMK

6) B pactBope NiSO4 ¢ pacTBOPUMBIM aHOIOM.

Bapuanr Nel4
1. Ykazars tun cszu B monekyiaax LiH, NH3, H20, HF. Kakue 351eKTpoHBI IPMHUMAIOT y4acTHe B 00pa30BaHUM CBSI3E€H, UMEET JIH
MecTo ruOpuan3anus (kakas) U - cBs3b? [lokakuTe HampaBiieHHE MEPEKPBIBAHUS AJIEKTPOHHBIX 001akoB. KakoBa ¢opma monekyn?

2. Beruucnure G0298 nnist cinenyromux peakiuii:

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

MoxHO 1 mony4uTh (GTop mo peakuuu (a) u BocctaHoBUTh PbO2 nmHkoMm 1o peakuuu (0).

3. Peakuus uzer no ypasaeruto N2 + 02 = 2NO. KoHreHTpanuy HCXOIHBIX BEIIECTB 0 Havyaia peakuun Obuin [N2] = 0,049
MoJib/i1, [02] = 0,01 Mmosb/i1. BeruuciuTe KoHLIEHTpaluio 3Tux BeuecTs, koraa [NO] = 0,005 mouns/.

4. Tlpu KaKo¥ KOHIICHTpPAIMK HOHOB Fe2+ 3i1eKTpomHbIil OTEeHIMaN Kee3a paBeH Hymo. EQ Fe2+/Fe = -0,44 B.
5. ns cienyomux ypaBHEHUH 11ono0paTh KOAQQHUIUEHTHI:

1) METOIOM 3JIeKTpoHHOTrO 6ananca (1,2,3)

2) METOOM Todypeakiuit (4,5)

VYKaKUTE OKUCIUTEIb U BOCCTAHOBUTEIIb.

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

HNO3 + Ca — NH4NO3 + Ca(NO3)2 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

K2S + KMnO4 + H2SO4 — S + K2S04 + MnS04 + H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocraBbTe CXeMy AIICKTPOIn3a:

a) B pacrutaBe Ca(OH)2

6) B pactBope Ca(OH)2 u NiCl2 ¢ HepacTBOPHMBIMHU AIIEKTPOIAMH

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

5.3. Kpurepun BbICTABJIEHHS OLEHKH CTYIEHTY

Oumerka «5» (OTJIIMYHO) CTABUTCS €CIU: MOIHO PACKPBITO COACPIKAHUE MaTepHaia OWIeTa: HCUEPIBIBAIOIIIE U APTyMCHTHPOBAHHBIC
OTBETHI HA BOIMPOCHI B OWIIETE; MaTeprall U3JI0KEH IPAMOTHO, B OIPE/ICICHHOMN JIOTHYSCKON OCIEeA0BATENBbHOCTH, HE TpeOyeT
JOMIOTHUTEIBHBIX MOSCHEHUI, TOYHO HCHOIB3YETCsl TEPMHUHOIONUS, AEMOHCTPUPYIOTCS TITyOOKHE 3HAHUS AUCLUIUTHHBI (MOIYIIS);
JaHbl 000CHOBAHHBIC OTBETHI HA JOMOIHUTEIBHBIC BOIPOCH.

OreHka «4» (XOpOIIIO) CTABHUTCS, €CIIM: OTBETHI HA ITOCTABJICHHBIC BOIPOCHI B OMJIETE M3JIaratoTCsi CUCTEMAaTU3UPOBAHO U
MIOCIIEIOBATENBHO; IEMOHCTPHPYETCS YMEHHE aHAM3UPOBATh MaTepHall, OJHAKO HE BCE BBIBOJBI HOCAT apryMEHTHPOBAHHBIN U
JIOKa3aTeNbHbIA XapakTep, B M3JI0KEHUN JOMYIIEHbI HeOopIre mpobensl (HETOYHOCTH), He MICKa3UBIINE CO/IepKaHNe OTBETA;
MaTepuall U3Jaraercsl yBepeHHO, B OCHOBHOM IIPABIIIBHO JaHBI BCE OMPENCTICHUs M MOHSATHS; MIPU OTBETE Ha JOMOIHUTEIBHBIE
BOIIPOCHI IIOJHBIE OTBETHI JAHBI TOJIHKO P MMOMOIIX HABOASIIMX BOIPOCOB.

Onenka «3» (yIOBIETBOPUTEIBHO) CTABUTCS, €CIM: HETIOIHO MIIM HEMOCIEeN0BaTEIbHO PACKPBITO COIEpKaHUE MaTepuaa, HO
MOKa3aHo 00lllee TOHUMAaHNE BOMPOCa M IIPOJCMOHCTPHPOBAHBI YMCHHS, JOCTATOYHBIC IS ABHEHIIIETO YCBOCHUSI MaTepraa;
HMEITICh 3aTPYIHEHHS WM JOMYIICHBI OMIMOKA B OMPEACICHIH MMOHSTHI, UCIIOIB30BAHIN TCPMUHOJIOTHHU, UCIIPABICHHBIC MOCTE
3aMeYaHuil MPENOJaBaTElls; IPH HEOIHOM 3HAHMU TEOPETHYECKOr0 MaTepHaia BhISBICHA HEAOCTATOYHAS] CHOPMUPOBAHHOCTH
KOMIIETEHIIN, YMEHUH 1 HABBIKOB, CTYJICHT HE MOXKET IPUMEHUTH TEOPUIO B HOBOH CUTYaIlUH.




OmeHka «2» (HeyJOBIETBOPHTEIIBHO) CTABHUTCS, €CIIM: HE PAaCKPBITO OCHOBHOE COJIEpPKaHUE yIeOHOro MaTepHana; OOHapyKEHO
HE3HaHNe WIN HelIOHNMaHue OoJbIIel MM Hanboee BayKHOH 9acTH yaeOHOro MaTepraa; JIOIyIeHbl OMIHOKH B OIpe/eTeHHH
HOHATHI, IIPU UCIIONB30BAaHUH TEPMUHOJIOTHH, KOTOPBIE HE MCIPaBIEHHI IOC/IC HECKOIBKIX 3aMEUaHUH MperoaaBaTelis; HapylieHa
JIOTHIKA B M3JIOXKEHHWHN MaTepuaja, HeT HeOOXOMUMBIX 000OIICHNH U BEIBOJIOB; HEIOCTATOYHO C(HOPMHUPOBAHBI HABBIKH ITHCEMEHHOMN
peun; padora sABISETCA IUTATHATOM APYTHX padot donee yem Ha 90%.

5.4. ®opma NPOMeKYyTOUHOM aTTecTalluu

ITpomexxyTodHast aTTeCTaI|s MO Pe3yIbTaTaM CEMECTpa 10 JUCHUININHE MIPOXOIUT B (JopMe IK3aMeHa.

KoHTpoib 32 yCBOGHHEM TEOPETUYECKUX 3HAHUN U MPAKTUYCCKUX HABBIKOB (TEKYIIUN KOHTPOJIb) OCYIIECTBISICTCS
MPENoIaBaTeNIIMU TIPH MPOBEPKE YMEHUS aHATM3UPOBATh HAYYHBIC TEOPHHU, apPTYMEHTUPOBAHO OTCTAWBATh CBOKO TOUKY 3PCHUS; B
XOJIe PeIICHHsI MPAKTHYECKUX 3aITaHH, CHTYaIIMOHHBIX 33124, MPH 3allUTe TOKIAI0B Ha MPAKTHUYCCKHUX 3aHATHUIX, 1¢0aTOB,
IIPOBEPKE CAMOCTOSATEIIEHOW PaOOTHI CTY/ICHTA.

@oH/T OLICHOYHBIX CPEACTB pa3paboTaH M YTBEP)KACH IPOTOKOJIOM 3aceqaHus Kadenpsl.

6. YYEBHO-METOIMYECKOE U HTH®OPMAIIMOHHOE OBECIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. PexomenayeMasi JJuTepaTypa

6.1.1. OcHoBHas1 TUTEpaTypa

ABTOpBI, COCTaBUTENIN 3arnasue Wz narenscTBO, rox
JI1.1 |BocrpukoBa, H.M. Xumus : yaebnoe nocooue / H.M. Boctpukosa, I'.A. Kopoinesa KpacHosipck : COY, 2016. -
[DnexTpoHHbBIN pecypc]: Pexxum noctymna 136 c., 2016
URL: http://biblioclub.ru/index.php?page=book&id=497755
JI1.2 | Mapmankus, M.O. Xumust © yaebHoe nocobue / M.®. Mapmankus, U.C. T'puropss, Crasponons : CKOVY, 2015. -
JI.H. KoBaines [DnekTpoHHBIH pecypc]: Pexxum noctymna 228 c., 2015

URL: http://biblioclub.ru/index.php?page=book&id=457440

6.1.2. lonoJHUTEILHAS JIUTEpaTypa

ABTOpEI, COCTAaBUTENN 3arnasue Wz narenscTBO, rox
JI2.1 |Jlymeiiko, T.T. Bsenenue B 061yro xumuto : yaebuuk / T.I'. Jlyneiiko : Pexum W3 natensctBo IOxHOTO
noctyna URL: http://biblioclub.ru/index.php? (denepansHOro YHUBEPCHTETA,
page=book&id=241121 2010. - 232 c., 2010

6.1.3. Meroguueckue pa3padoTku

| ABTOpBI, COCTABUTENN 3arnaBue | WsnatenscTBO, TOA

6.2. [lepeuens pecypcoB HMHGOPMANIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH "HHTepHer"

21 |3nemp0nﬂo-6u6nn0TeqHaﬂ cucrema "YHuBepcuTeTcKas OuOnMoTeKa oHianH"

6.3.1 TlepevyeHb MPOrpaMMHOro odecneyeHust

6.3.1.1| ITO WicrosoftWindows 10 PRO

6.3.1.2| I1O Wicrosoft Office 2021 mst noma 1 y4eOsl

6.3.1.3| CneumnanuupoBanuoe [10

6.3.2 IlepeyeHs MHPOPMANMOHHBIX CHPABOYHBIX CHCTEM

6.3.2.1 | CripaBouHO — mpaBoBasi cucrema «I apaHT

6.3.2.2| 1. www.http://biblioclub.ru/ - DnexrponHo-6nbmroTeyHas crctema "YHHBEPCUTETCKAs OMONMMOTEKa OHIANH",

6.3.2.3| 2. www.elibrary.ru — nayunas seKTpoHHas OGHOIHOTEKA;

6.3.2.4| 3. www.openedu.ru - «HammoHaapHas miatopmMa OTKPBITOTO 00pa30BaHUsD»,

6.3.2.5| 4. https://uisrussia.msu.ru - YauBepcuteTckas uHpopMaImonHas cucrema «Poccusi».

6.3.2.6 | [IpodeccronanbHbie 6a3bl JaHHBIX:

6.3.2.7| http://www.tehlit.ru/ TexJIur 6ubarorexa

6.3.2.8 | http://feconomy.gov.ru/minec/about/systems/infosystems/ basza manusix Mumskonompassutusi PO «ubopmaImoHHbe
cucreMbl MuHucTtepcTBa B cetu UHTEpHET»

6.3.2.9 | raai.org — Poccuiickas Acconpanusi HCKYCCTBEHHOTO MHTEIIEKTa

6.3.2.1 | http://www.raasn.ru/index.php Poccuiickas akameMust apxUTEKTYpPbl M CTpouTenbHBIX Hayk (PAACH)
0

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 | aynuropus Nel: MynsTumenuiiHoe 000pynoBaHue, IPOeKTop, yueOHas nocka KoMIuiekT yueOHO-HArIAIHBIX MaTePHAJIOB, ITAKET
Mpe3eHTanuni, BUAeoOUIbMBI, IKaQbI, yaeOHbIE TTOCOOHS, CTEHABI, Y4eOHBIE CTOIBI, CTYNbA, pabodee MECTO MeIarora, TeIeBU30p,
HOyTOYyK,. O60pynoBaHue, 1abopaTopHasi MOCYa U PEaKTUBBI TSI IPOBEICHUS Ta00PaTOPHBIX PabOT M AEMOHCTPALOHHBIX
9KCIEPUMEHTOB 110 TEMaM IIPOrPaMMbl

8. METOAUYECKHUE MATEPHAJIBI VI OBYYAIOIIUXCHA IO OCBOEHUIO JUCIUIIIMHBI (MOAYJIS)
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I'moccapuii

AHanuTHYeCKash XMMUSI — HayKa O METO/IaX ONpPEICICHHs COCTaBa BEIIECTBA, MOAPa3IelsieTCss Ha KaueCTBEHHbII aHAIU3,
HAIICJICHHBIN Ha OMpeNeNIeHne TOro, YTO WIIM KaKue BEeNIeCTBa, B Kakod (opMe HAXOAMUTCS B 00pa3ile, U KOJTHMICCTBEHHBI aHAIU3,
HAIICJICHHBIN Ha ONpeJeNieHue TOro, CKOIBKO JJAHHOTO BEIIECTBA (3JIEMEHTOB, HOHOB, MOJIEKYJISIPHBIX (DOPM H JIp.) HAXOIUTCS B
oOpasre.

AToMHast Macca abCONIOTHAs — Macca OJHOrO aTOMa XMMHUYECKOro dJieMeHTa (BBIPaKEHHAS! B KT WU T), OMpEAEIieMasi METOIOM
MaCCCIEKTPOMETPUH. 3HAUCHHS aOCOTIOTHBIX aTOMHBIX MacC YPE3BBIYAHO MAJIbl U HEYAO0OHBI JIsl HEMOCPEACTBEHHOTO
ucnomnb3oBanus (ot 1-10-27 mo 1-10-25 kr), mO3TOMY BMECTO HUX HUCIOIb3YIOTCS OTHOCHTEILHBIC aTOMHBIE MacChl. AGCOIIOTHYIO
Maccy aToMa MOYKHO BBIYHCIHTH IEPEMHOKEHUEM OTHOCUTEIBHON aTOMHOW MAacChl M aTOMHOM €TMHUIIBI MAacChl, KOTOpas paBHA
1,66-10-24 kr.

ATOMHasi Macca OTHOCHTENbHAs — YHCIIO, HOKa3bIBAIOIIEE BO CKOJIBKO Pa3 Macca OHOr0 aToMa JaHHOTO dyieMeHTa Gosbire 1/12
yacTH Macchl atoMa u3oromna yriaepoga—12 (12C). OTHocuTenbHBIE aTOMHBIE MAacChl JJIEMEHTOB yKa3aHbl B [lepuoanueckoit
cHCcTeMe, TIPH 3TOM JUTsl OOJBIIMHCTBA 3JIEMEHTOB YKa3aHbl CpeHeapru(pMeTHIeCKre 3HAUYCHUsI OTHOCHTEIBHBIX aTOMHBIX MacC JUIst
MPUPOJHON CMECH U30TOMOB ITHX JIEMEHTOB; €NHUIIA U3MEPCHHS — ATOMHAsI SIUHHIA MACChl — OOBIYHO HE YKAa3bIBACTCS HIIH
yKa3bIBaeTcs B CKOOKax (a.e.M.).

ATOMHBIH HOMEp — TIOPSIKOBBIA HOMep 3eMenTa B [lepuoaudeckoii cucteme. EMy paBHBI: TOJOXUTENBHBIHN 3apsl sAApa aToma,
YHCJIO IPOTOHOB B SIIPE aTOMa U YUCIJIO 3JIEKTPOHOB B MIEKTPOHHOII 000104Ke aTOMa.

Banenrrnocts (ot nar. Valentia cuna) — cmocoGHOCTh aTOMa HMPHUCOSIUHSITH WITH 3aMEIIATh ONPEIEICHHOE YUCIIO IPYTHX aTOMOB WIIH




aTOMHBIX TPYI ¢ 00pa30BaHHEM XUMHUYECKOH CBsi3U. CYIECTBYET HECKOIBKO BHIIOB BaJICHTHOCTH, HAIIPHUMEP, CTEXHOMETPHIECKAs
— YHCJIO YKBUBAJICHTOB, KOTOPOE MOXET K ce0e MPUCOCTUHHUTD TAHHBIA aTOM, 3JIEKTPOHHAS — YHCIIO0 XUMHUYECKUX CBSI3EH,
00pa3yeMbIX JJaHHBIM aTOMOM. 3HaYeHUs 3THX JIBYX BaJCHTHOCTEH MOTYT HE COBIAJIATh: B mepokcue Bogopona H-O-O-H
CTEXHOMETPHYECKAs BAJICHTHOCTh KHCIOPO/a PaBHA EIUHUIIE, a JEKTPOHHAsI — IBYM. CyIIEeCTBYeT TakKe KOOpAWHAIMOHHAS
(cTpyKTypHas) BAJIEHTHOCTb, KOTOpPasi ONPEACISAETCS YUCIOM COCEAHUX aTOMOB. KONMUECTBEHHOI Mepoii BaJICHTHOCTH aTOMa
JJIeMeHTa D MOXKET CIY)KUTh YKCJIO aTOMOB BOAOPOAa (BaJICHTHOCTH 110 BOAOPO/Y) WM KHCIOPOAa (BAJICHTHOCTh MO KUCIOPOY),
KOTOpbIe D mpucoeanHseT, 00pasys ruapun DHx wim okcun OnOm. EcTh 35eMeHTHI, KOTPhIE UMEIOT MOCTOSHHYIO BaJICHTHOCTD:
onHoBanenTHbl H, Li, Na, K, Rb, Cs; nsyxsanentnsl Be, Mg, Ca, Sr, Ba; tpexsasnentnsl B, Al. B pa3iudHbIX COSMHEHUSIX aTOMbI
OJTHOTO M TOTO YK€ JJIEMEHTa MOT'YT HPOSBIIATh Pa3IMYHbIC BAICHTHOCTH (TIEpPEMEHHAsI BaJICHTHOCTB): TaK, Cepa IByXBAJICHTHA B
H2S u CuS, uersipexsanenta B SO2 u SF4, mecrusanenTHa B SO3 u SF6. B paMkax 371€KTpOHHOH Te OpUM XUMHUUECKOH CBS3H
BAJICHTHOCT aTOMA OIPEIEISETCS YUCIIOM er0 HECIIaPEHHBIX 3JICKTPOHOB B OCHOBHOM MIIM BO30Y)KAEHHOM COCTOSIHUH,
YYaCTBYIOIIUX B 00pa30BaHUH OOIIMX DJIEKTPOHHBIX Tap C ANEKTPOHAMH JAPYTUX aTOMOB.

BemectBo(a) — pusuyeckas cyOCTaHIUs CO CIEIUPUISCKUM XHUMHYECKUM COCTaBOM. KakJJoMy BEIIECTBY MPUCYI] HA0OpP CBOWCTB
— O0BEKTHBHBIX XapaKTEPUCTHK (MIIOTHOCTh, TEMIIEpATypa IIIABJICHHUS, TEMIIEPATypa KUTICHHS, TEPMOIMHAMUYICCKIE
XapaKTePUCTHKH, MapaMeTpbl KPUCTAIUINYECKOH CTPYKTYPBI), KOTOPBIC ONPENENSIOT HHANBUIYATLHOCTh KOHKPETHOTO BEIECTBA U
TEM CaMbIM MO3BOJISIFOT OTJIUYHUTE €ro OT BCEX JPYIHX BEIICCTB. BelecTBa ObIBAIOT MPOCTHIE (COCTOST U3 aTOMOB OJTHOTO
XAMHYECKOT0O 3JIEMEHTAa M HE MOTYT OBITh Pa3JIOKECHBI HAa IPYIHe BEMICCTBA B YCIOBUAX XUMHUICCKUX PEAKIIHUH), CIIOKHBIC
(XMMHYECKHE COSTMHEHHUSI, COCTOSIINE U3 aTOMOB HECKOJIbKUX JJIEMEHTOB), HEOPraHUYECKHE (HE UMEIOT XapaKTEPHOIrO s
OPraHMYECKHX BEIIECTB YIIICPOIHOrO CKeJleTa, He Comep kKaT yriieposia, KpoMe KapOuIoB, IMaHHUIO0B, KApOOHATOB, OKCHIOB
yrJiepojia ¥ HEKOTOPBIX APYrUX COSAMHEHUH, KOTOPbIE TPAAUIIMOHHO OTHOCIT K HEOPTaHUYECKHM), OpraHndeckue (Kiacc
COCJIMHEHHH, B COCTaB KOTOPBIX BXOAUT YIIIEPOJ, 32 UCKITIOYCHUEM KapOUIOB, YTOIBHOH KHCIIOTHI, KapOOHATOB, OKCHIOB yriepoaa
U LIMaHUJOB), IPUPOJHbIE BelecTBa (cM. MuHepansr).

BomopopHast cBsi3b — hopMa acconmaniy MeXAy IEKTPOOTPHIATEIBHEIM aTOMOM M aTOMOM BOJopona H, CBS3aHHBIM KOBAaJICHTHO C
JPYTUM 3JIEKTPOOTPHIATEILHBIM aTOMOM. B KadecTBe 3JeKTpOOTpHUIIaTeIbHBIX aToMOB MoryT BeicTynaTh N, O wiu F. Yacto
BOJIOPOJTHYIO CBSI3b PACCMATPHBAIOT KaK ICKTPOCTATHYECCKOE B3aMMOJICHCTBHE, YCHIICHHOS HEOONBIINM pa3MepoM BOIOPOJA,
KOTOpOe 00ecIieynBacT ONU30CTh B3aMMOICHCTBYIONINX JUIONCH. DHEPrusl BOIOPOIHON CBSA3HM 3HAYUTESIIBHO MCHBIIIE SHEPTHH
00BIYHON KOBaJEHTHOH cBsi3u (He mpesbiiaeT 40 kJ[K/MOIb), OJJHAKO STOH IHEPTUH TOCTATOYHO, YTOOBI BBI3BATH ACCOIUAIIUIO
MOJIEKYJI, T.€. UX O0BCIMHEHHE B JUMEPHI WIH OITUMEPbl. BomopoHas CBSI3b CAYKUT MPUIUHON aHOMAIBHO BBICOKHX TEMITEPATyp
MJTABJICHUS M KMIIEHUS TAKUX BELIECTB, Kak (TOPOBOIOPO, BO/IA, AMMHUAK.

JBoiiHast CBSI3b — KOBAJICHTHAsI XUMUYECKasl CBSA3b, O0YCIIOBICHHAs ABYMS OOIIMMHU 3JIEKTPOHHBIMU MapaMH.

3apsin(bl) — CBOWCTBO HEKOTOPBIX IEMEHTAPHBIX YaCTUIl U HOHOB. HaMEHBIINM 3apsioM SBISETCS 3apsil JIEKTPOHA, PaBHBIM
1,6:10-22 Ku1, eMy npuCBOEH 3HaK «MUHYC». Takoii ke 3apsji, HO MPOTHBOIOJIOKHBIN 110 3HAKY (ILTFOCY»), HMEET MPOTOH. 3apsibl
HOHOB PaBHbI WM KPAaTHBI HAUMEHbIIMM 3apsiaam: H+, Ca2+, Cl-, SO42—u 1.1

VoHHas CBsI3b — MIPOYHAsk XMMHYECKas CBA3b, 00pPa3yIoIascs Mexy aToMaMu ¢ GOJIbIIoi pasHocTsio (>1,7 o mkaste IomuHra)
JIEKTPOOTPHULIATEIBHOCTEH, IIPU KOTOPOH 00I11ast 3JIEKTPOHHAs Mapa MOJHOCTBIO MEPEeXOIUT K aTOMY C Oonblieit
AJIEKTPOOTPUIIATENBHOCTRIO, HanpuMep, coenuHenne CSF, B KOTOpoM «cTereHb HOHHOCTH» cocTaBiisieT 97 %. XapakrepHbIM
CBOMCTBOM MOAOOHBIX COEANHEHUIT SBJISETCS XOPOLIasi PACTBOPUMOCTD U 3JIEKTPOJIUTHIECKAsT AUCCOLMALIUS B MOISPHBIX
PacTBOPHUTEIAX.

KucnotHoe yncno — BeMUUMHa, XapaKTepUu3yIoas coJepskaHue KUCIOT B HEKOTOPBIX TEXHUUECKUX M MPUPOAHBIX MPOIYKTAX;
paBHo uucny muuturpammoB KOH, pacxomyembix Ha HelTpanuzaiuio 1 r npoaykra. KuciaoTHoe 4ucino uMeer 3HaueHue 0ObIYHO
IIPH AHAJIU3E KUPOB.

KoBasneHTHast CBs3b — XUMHUECKas CBsA3b, 00pa3oBaHHas 00001IeCTBICHHEM (IIEPEKPBIBAHUEM) TIAPbl BAJICHTHBIX AJICKTPOHHBIX
obnakoB. O0ecneynBaroIIre CBA3b IEKTPOHHbIC 00J1aKa (3JEKTPOHBI) HA3bIBAIOTCS OOIICH AJIEKTPOHHOM Mapoid. XapaKTepHbIe
CBOICTBa KOBAJEHTHOM CBSI3U — HAIPABICHHOCTb, HACKIIIAEMOCTb, MOJSIPHOCTh, HOJISIPU3YEMOCTh — ONPEAEIAIOT XUMUIECKHE U
¢dusnyeckue cBoicTBa coequHeHHH. Ecnm aToMbl, 00pa3yromue KOBaJeHTHYIO CBS3b, OMMHAKOBEI, TO HCTHHHBIC 3aps/bl aTOMOB B
MOJIEKYJIe TaK)Ke OJIMHAKOBBI, MIOCKOJIbKY aTOMBbI, 00pa3yIoIIie CBsI3b, B PABHOW CTEINCHHU BJIAJICIOT OOLICH 3JIEKTPOHHON Mapoi.
Takast CBsI3b Ha3bIBAETCS HEMOSIPHOM KOBAJICHTHOM CBs3bI0. TaKyro CBsI3b MMEIOT MPOCThIE BerecTa, Hanpumep: 02, N2, CI2,
Ecau atombl pa3iuyHbl, TO CTENCHb BIAJCHUS OOLICH Mapol 3JEKTPOHOB OMPEACISETCS Pa3IMuUeM B DJIEKTPOOTPHLATEILHOCTIX
aTOMOB. ATOM C OOJNBIIEH MEKTPOOTPUIIATENHLHOCTHIO CHIIbHEE MPUTATHBACT K ce0e mapy JEKTPOHOB CBSI3H, U €r0 HCTHHHBIH
3apsil CTAHOBUTCSI OTPULATETILHBIM. ATOM C MEHbBIIEH 3JIEKTPOOTPULATENFHOCTEI0O NPHOOPETAET, COOTBETCTBEHHO, TAKOW K€ MO
BEJIMYMHE MOJIOKUTENbHBIHN 3apsj. Takas cBA3b Ha3pIBa€TCs KOBAJEHTHOM MONSPHON CBA3BIO.

MexbsaepHoe pacCTOSIHUE — PACCTOSHAE MEXAY SAPaMU aTOMOB B MOJIEKYIIE€ MIIM KPUCTAJUIMIECKON PEIIeTKH.

Mornekyna — HanMeHbIIast YacTHIa JaHHOTO BEIIECTBA, 00Iaaronas ero OCHOBHBIMH XUMUYECKHMH CBOMCTBaMH, CIIOCOOHAs K
CaMOCTOSITEFHOMY CYLIECTBOBAHUIO M COCTOSINAS M3 OANHAKOBBIX MIIM PA3IMYHBIX aTOMOB, COSAMHEHHBIX B OHO IIEJIOe
XAMHYECKAMH CBS3SIMH. MOJIEKYIIBI TTOIPA3AEISIOTCS 110 YHCITY aTOMOB (ABYXaTOMHBIE, TPEXaTOMHBIE U T.1.), IO TEOMETPHUIECKOMY
CTPOCHUIO (JIMHEHHBIE, YIIOBbIE TUPAMUIAIBHBIE, TETPAdIPUIECKHE U T.1.), TI0 HAMYHMIO WM OTCYTCTBHIO TUIOJHHOTO MOMEHTA
(monsipHBIE W HETOJSIPHBIE, IO MATHUTHBIM CBOHCTBaM (IMaMarHUTHBIE U TTapaMarHUTHBIE), 10 PeaKIHOHHOH CIIOCOOHOCTH
(aKTUBHBIC U HEAKTHUBHBIC) U T.JI.

Mornb — equnna konrdecTBa Bemectsa. OIMH MOJIb — TAKOE KOJUYECTBO BEIIECTBA, B KOTOPOM cofepxkutcs 6,02-1023
CTPYKTYPHBIX €IMHUI] 3TOTO BeNIeCTBa (ATOMOB, MOJIEKYJ, HOHOB U T.IL.).

MormsipHbiii 00beM VM — 00BbEM OIHOTO MOJIS BEIIECTBA, BENUYHHA, TIOIYIAIONIAsCS OT IeJISHUS] MOJISIPHONH Macchl Ha TUIOTHOCTb.
XapakTepu3yeT INIOTHOCTh YIaKOBKH Moitekyia. CorimacHo 3aKoHy ABOTaipo, OIMH MOJb JIFOOOTO ra3a MpH HOPMAaJIbHBIX YCIOBHSIX
MMEET OJIMH U TOT € 00BEM; ero cuMBoII VM, ynciiennoe 3uayenne 22,413 i1/Monsb.

OO0mias xumus — ydeOHas AUCHUIUIMHA, KOTOpas B OOLIMX YepTax OMHCBHIBACT (PyHAaMEHTAJIbHBIE OCHOBBI XUMHUIECKOH HAYKH:
aTOMHOMOIIEKYJISIPHOE YUeHHe, CTPOSHHE aTOMa, MEPHOIUIECKI 3aK0H U [IepromTuuecKyro CHCTEMY XUMUYECKUX dJIEMEHTOB,
XAMHYECKYIO CBSI3b U CTPOSHHE MOJIEKYJ, arperaTHbIe COCTOSHHS BEIECTBA, OCHOBBI XUMUYECKOH TEPMOIMHAMHUKH M XUMHUIECKON
KHHETUKH, XHMUYECKOE PABHOBECHUE, PACTBOPHI, DJIEKTPOXHUMHUUECKUE MPOIIECCHI.

[eprommueckast cucTeMa XUMHYECKAX DIIEMEHTOB — KIacCH(UKAIMS XUMHUYECKHX JJIEMEHTOB, YCTAHABIMBAOIIAS 3aBUCUMOCTh




Pa3IMYHBIX CBOKMCTB 3JIEMEHTOB OT 3apsija aTOMHOro siipa. CucreMa sBisieTcs TpaMIecCKUM BBIPaXKEHHEM MTEPHOJUMIECKOro 3aKOHa,
ycranosnerHoro JI.11. MenneneessiM B 1869 r. E¢ nepBoHawansHbIi BapuaHT OblI pa3zpabotan .M. MenneneeBsM 1
yCTaHaBIIMBAJl 3aBHCHMOCTE CBOICTB JIEMEHTOB OT MX aTOMHOI Macchl. [IpemnoxkeHo HECKOIBKO COTEH BapHAHTOB N300pakeHHs
Iepronuueckoi cucTeMsl, HO IOBCEMECTHO UCIONb3YETCsl TAOIUYHBII BApUAaHT CUCTEMBL, COCTOAILEH U3 rpymn (BepTUKAIbHBIX
CTON0IIOB) M EpHOOB (TOPU3OHTAIBHEIX psAnoB). [leproauyeckas cuctema craia BaKHEHIIeH BeX0oi B pa3BUTHH aTOMHO-
MOJIEKYJISIPHOrO yueHusl. biarogapst el cioXXuinoch COBpPEMEHHOE IOHATHE O XMMUUECKOM 3JIEMEHTE, IIPOCThIX BELIECTBAX U
coequHeHunX. Viccie10BaHUSAMU aTOMOB ObLIO YCTAaHOBJIEHO, YTO IOPSIKOBBIH HOMED 3J1€MEHTA B IIEPUOIUUECKON CUCTEME
(aToMHBIH HOMEP) paBEH MOJIOKUTENBHOMY 3apsily siApa aToMa 3TOr0 JIEMEHTa, HOMEp IepUoJa ONPEAENseT YUCIO SIEKTPOHHBIX
000JI09eK aTOMa, a HOMEp IPYIIIBI — YUCIIO BAJICHTHBIX AJICKTPOHOB B aTOMaX, YTO OOBSCHSAET CXOICTBO XUMHUYCCKUX CBOHCTB
3JIEMEHTOB TPYIIIBL.

IIporoH — crabuibHas 3IeMeHTapHas YacTHLA, BXOZAIIAs B COCTAB BCEX aTOMHBIX sJiep, AApo mpotus, voH H+. 3apsn nporona
MOJIOXKUTENIBHBIH, JJIeMEHTapHBII; abcomoTHas Macca 1,673-10—-27 kr, orHocuTenbHas Macca 1,007276 a.e.m.

PanroakTHBHOCTS — CaMOIIPOU3BOIBHOE NIPEBPAILEHHE HEYCTOMYMBOIO H30TONA OJHOIO0 XUMHYECKOIO 3JIEMEHTA B U30TON JPYToro
3JIEMEHTA, COIIPOBOXKAAIOIEECT UCITYCKAaHUEM JIEMEHTAPHBIX YacTUL. Palln0aKTUBHOCTB TOAPa3AEIsAETCs Ha MATh TUIIOB.

. Aunbda-pacma — pacraj aTOMHBIX sLIIEp, CONPOBOKIAONIUICS HCITycKanueM ajib(a-yactuil (saep 4He).

. bera-pacnajg — pacnaa aTOMHOTO siipa, CONPOBOXKAAIOIIUICS BEUIETOM M3 AJ[pa JIEKTPOHA WIH TO3UTPOHA.

. I'aMma-u3nydeHue — 31eKTpOMarHuTHOE U3J1ydeHHe, IpUHayIexKalee Hanbonee BBICOKOUACTOTHOH (KOPOTKOBOIHOBOM)
YaCTH CIIEKTpPa 3JIEKTPOMArHUTHBIX BOJIH.

. IIpoToHHas pagrOaKTUBHOCTH — CAMOIIPOM3BOJIBHBII pacma HEUTPOHHO AePUIIMTHBIX ATOMHBIX sIIIEP,
CONPOBOXKAAIOUIUICSA UCITYCKAHUEM IPOTOHOB.

. CrioHTaHHOE JIeJICHHE — paJHOaKTUBHBIN pacna TSHKENbIX aTOMHBIX Si7iep, IPOUCXOIAIIUN 0e3 BHEIIHETO BO30 YK ICHHUS.

CaMonpom3BOJIbHAS PEAKIUS — XUMUAYECKas PeakI[ysl, IPOTeKaHHe KOTOPOil He TpeOyeT BHEIIHUX YHEPTeTHUCSCKUX 3aTPAaT H 3a CUET
KOTOpPOI MOXET OBITh IIPOM3BEJICHA MOJIe3HAast paboTa; PeaKys sSBISETCS CaMONPOU3BOJIBHOM, €CIU €€ TIPOTEKaHUEe BeJeT K
yMeHblIeHuto 3Heprun ['nboca.

CucreMa XUMHYECKasi — COBOKYITHOCTh B3aUMOJICHCTBYIOIINX BEIIECTB MM YaCTHUII, PEabHO MM MBICICHHO BBIICJICHHBIX U3
OKpyxarorei cpenpl. [1o cTeneHn B3anMoAeiCTBIS ¢ OKpYXKAIOIIeH Cpeioif XMMHUYECKasi CHCTEMa MOXKET OBITh OTKPBITOM
(oOMeHHMBAETCs C OKpYXKAOLIEH cperoil SHepryeil U BEIIECTBOM), 3aKPHITOi (OOMEHHBACTCS C OKPYKAIOIIEH CPEIOH TOIBKO
9Heprueil) U U30IMPOBAHHON (HEe 0OOMEHUBAETCS C OKpY)Kalollel cpeoi HU BEIeCTBOM, HU dHeprueit). Cucrema, cocrosiias u3
YaCTHIL, HAXOMSAIIUXCS B ONHOMN (ha3e, Ha3bIBACTCS TOMOICHHOMN; CHCTEMa, COCTOSIIAs U3 BELICCTB, HAXOMIMIMXCS B PAa3HBIX (azax u
nMeromas XoTs Obl OZHY MOBEPXHOCTh pa3jesia, Ha3bIBAETCs TeTepOTreHHOM.

CKOpOCTh XUMHYECKON PEAKIMU — YHCIIO aKTOB B3aMMOACHCTBUS, IPOUCXOASIIMX B AMHHILY BpEMEHH B €MHHLE 00beMa (I
TOMOT'€HHBIX PEaKIIMii) WU Ha CIMHMIIEC TIOBEPXHOCTHU pasnena ¢a3 (Uisi TeTepOreHHbIX PEaKIyii); H3MEpsAETCs U3BMEHEHHEM
KOHIIGHTPAllUN Pearupyrolux BeleCTB B eUHULY BpeMEeHU. B Xoae peakiuyu KOHIEHTPALMK PearupyloLIuxX BelecTB HEIPEPhIBHO
H3MEHSIOTCS, TI09TOMY PA3INYaloT CPEIHIOI U MTHOBEHHYIO CKOPOCTb PEAaKLHU: CPEAHSsI CKOPOCTh PaBHA N3MEHEHHIO
KOHIICHTPAlUN PEareHTOB WIH IIPOLYKTOB 32 HEKOTOPBIH NPOMEKYTOK BPEMEHHU, MTHOBEHHAs! — B JJAHHBII MOMEHT BPEMEHHU.

CrnuH — coOcTBeHHas (BHYTPEHHSIS) XapaKTEPUCTHUKA AIIEKTpoHa B aTome. [1o 3Toii XapaKTepuCTUKE BCE JICKTPOHBI B aTOMax
pa3nuyaroTCcs Ha Ba BUJA C MIPOTUBOMOJIOKHBIMU 3HAUEHMUSIMU clivHa. Ha oHOI aTOMHOM OpOUTany MOTYT pa3MelaThes
MaKCHMAJIbHO /IBa JIEKTPOHA, Pa3NUYaIOLINecs CIIHHOM.

Hannuue cnvHa y 31€KTPOHOB MTOATBEPKIAETCS CIIEKTPaMH aTOMOB.

TepMosiaepHBIN CHHTE3 — PEaKIUH CIUSHUS JIETKUX S7ep aTOMOB, KOTOPbIE MPOTEKAIOT IPU O'POMHBIX TEMIIEpaTypax U
CONPOBOXKAAIOTCS BBIACICHUEM OTPOMHOI0 KOJIMYECTBA SHEPTUH; TaKue peakuuu nportekatoT Ha ConHie u Ip. 3Be3lax, a Ha 3emie
— IIPU B3pbIBE TEPMOSIIEPHBIX (BOZOPOAHBIX) O0MO. Ha MpOTSyKeHMM HECKONBKUX NECATHICTHH MPOBOAATCS MCCIEI0BAHUSA 110
IIPOBEACHUIO TEPMOSACPHOTO CHHTE3a B YIPABJISIEMOM PEXHME; €CIIM 3Ta 3a7ava OyIeT pelieHa, TO YeI0BEeYeCTBO OyleT UMETh
HOBBII HEHCCSIKaeMblif HCTOYHMK YHEPTHUU.

Xumudeckas peakuust (XMMHUYECKOe B3aUMOJCHCTBUE) — IPEBPAILEHHE OAHOTO WIIM HECKOJIBKHX MCXOIHBIX BEHIECTB (PEAareHToB) B
OTJIMYAIOIINECS OT HUX MO0 XMMHUYECKOMY COCTaBY MJIM CTPOEHHIO BEIecTBa (MIPOAYKTHI peakuuu). [Ipy XUMHIECKUX peakiusix
siApa aTOMOB HE MEHSIOTCS, He M3MEHSETCS MX O0IIee YHCII0, M30TOMHBIM COCTaB XUMHIECKUX JJIEMEHTOB, IIPH 3TOM MPOUCXOINUT
nepepacnpenesieHne IEKTPOHOB U Aep U 00pa3yloTcss HOBbIE XUMUYECKHE BEIIECTBA. XUMHUECKUE PEAKIMU KIacCH(QUIUPYIOTCS
10 HECKOJIBKUM TIPU3HAKAM.

. ITo U3MEHEHUIO COCTaBa PEAreHTOB — PEaKIMU IPUCOCIUHCHHUS, PA3JI0KCHIS, 3aMCICHUS U B3aUMHOT0 OOMCHA.

. Mo creneHsM OKHCICHHs — 0€3 H3MCHEHHSI CTCIICHEH OKUCICHHS DIIEMCHTOB U C H3MCHEHHEM CTEIICHEH OKHMCICHUS
(OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH).

. ITo TemmoBomy 3 dexty — s3k30TepMuyeckue (C BBIJCICHUEM TEIUIA) U YHAOTEPMHUYECKHUE (C MOTJIOMICHUEM TETIa).
. [To ycnoBusiM MpoBeACHHS — IPH HATPEBAHUHU (TEPMOIH3), IeHCTBUH cBeTa (PoTonu3), paauanuu (paauoius),

aJIeKTpuYecTBa (3JCKTPOIK3), MPU YUACTHH KATAIN3aTOPOB (KATAIMTHYECKUE PEAKIINH ), MEXaHHUECKOT'O BO3JCHCTBHS
(MeXaHOXUMHUYECKHE PEaKIlMK), B HU3KOTEMIIEpaTypHOH a3Me (T1a3MOXUMUYECKHE PEaKITHH ).

. Mo npu3HAKY CaMOIIPOU3BOIBHOCTH — CAMOIIPOU3BOJIBHBIC M HECAMOIIPOU3BOJIBHBIE.

. [To MmexaHu3My — IpocThie (MOHO-, OU- U TPUMOJIEKYJISIPHBIC) U CIOXKHBIE (ITOCIIEeI0BATENbHbIE, apalJebHbIC, IICMTHBIC).
XuMHUECKasi CHCTeMa — YacTh MPOCTPAHCTBA, COACPIKAIIAs B3aUMOCHCTBYIOIIHME BEUIECTBA, PEABHO HIIH MBICIICHHO

00ocobeHHas OT OKpYyXKatomeil (BHEITHEH) Cpebl.

XuMudecKas CBSI3b — B3aUMOZIEHCTBHE aTOMOB, TIPUBOAAIIEE K 00pa30BAHHIIO MOJIEKYH, PAIUKAIOB, MOJIEKYIIPHBIX HOHOB,
KOMIIIEKCOB, KPHCTAIIOB, IPOAYKTOB ITOBEPXHOCTHOH XeMOCOPOINH U Jp. XUMUUEcKast CBS3b MOAPA3/CIACTCS HA KOBAICHTHYIO
(HENOJISIPHYIO ¥ MOJSIPHYIO), HOHHYIO M METAJTHIECKYIO.

Xumuueckas popmyia — cmocod BBIPaKEHHSI KAYECTBEHHOIO M KOJIMYECTBEHHOI'O COCTABA XMMHYECKHX COCAWHEHUH C TOMOIIBIO
CHMBOJIOB XUMHUYECKHX 3JIEMEHTOB. VICIIOIB3yeTCsl HECKOIBKO BUIOB XUMUYECKUX (HOPMYII:

. [pocretimias (ammuprueckas) Gopmyina, KOTOpas MOKa3bIBaeT COOTHOIISHHE YIIEMEHTOB B coeqMHeHnH, Hanpumep, HO,
CH, NH u 1.1.

. MonekynapHas GopMmyrna, KOTOpas BEIpaXkaeT cocTaB peanbHBIX Monekyn: H202, C2H6, N2H4 u T.1.




. CrpykrypHas (rpadudeckas) popmyna, KoTopas HeceT HH(OPMAIUIO O B3aNMHBIX CBA35X aTOMOB. B cTpyKTYpHBIX
(opMyax CBS3b MEXJy aTOMaMH 0003HAYAEeTCs YSPTOUKOH, a YHCIO YEPTOUEK COOTBETCTBYET IEKTPOHHOH BAaJEHTHOCTH aTOMA.
XVMIYecKnil aHaJIN3 — YCTAaHOBJICHHE COCTaBa BEIIeCTBA. METOIbI aHAIN3a: KAYeCTBEHHBIH, KOTHIECTBEHHBIH, (PH3UKO-
XMMUYECKHUil, BECOBOH, 00BEMHEIH, TEPMHIECKHUH, pCHTT €HOCTPYKTYPHBIH, PEeHTTeHO(Da30BEII U JIp.

XUMHMYECKHN 3JIEMEHT — BHJl aTOMOB C OIPEAEICHHBIM 3apsIOM A1pa; KAKIOMY XMMHYECKOMY 3JIEMEHTY COOTBETCTBYET
OIIpEIENIEHHBIN BAJ aTOMOB, K&Kl JIEMEHT UMEET aTOMHBII HOMEpP U omnpeneneHHoe Mecto B Ilepuoandeckoit cucreme
xuMmuaecknx sneMeHToB 1.V, MenneneeBa. XuMUYIECKUe 3IEMEHTHI KIACCHOUIUPYIOTCS 110 Pa3IMYHBIM IIPU3HAKAM.

. o Tuny aTOMHBIX OpOHUTAJICH, 3aIIOJHEHHBIX BAJICHTHBIMH 3JICKTPOHAMHE, XUMHYECKUE JIEMEHTBI OAPa3ICIsSIOTCS Ha S-
9JIEMEHTHI, P-3JeMeHThI, 0-3eMenTsl, f-31eMeHThI.

. Mo pacnpoCTpaHEHHOCTH B IIPUPOJIE XUMUYCCKHUE JIEMEHTBI T0APa3AeiSIFOTC Ha PACIIPOCTPAHCHHBIE, PEJIKHUE,
paccesiHHbIC U OTCYTCTBYIOIIUE B 36MHOU KOpe.

. ITo XUMHYECKUM CBOMCTBAM Pa3IHyYalOT METaUINUECKUE, HEMETAIUIMICCKUE U aM()OTEPHBIC DIIEMEHTHI.

. ITo 6JM30CTH XMMUYECKHX CBOMCTB CYIIECTBYIOT TPYIIIOBbIC HA3BAHKsI SJIEMEHTOB: IICIOYHbBIC SJIEMEHTHI,

LIEJIOYHO3EMENbHBIE 3JIEMEHTHI, PEAKO3EMENbHBIC 3JIEMEHTHI, 3JIEMEHTbI-TAHTAHOU/IBI, 3JIEMEHThI-AaKTHHOM/IbI, TJIATUHOBBIC
3JIEMEHTBI, DJIEMEHTHI «CEMENHCTBAY XKeJle3a.

XUMHUYECKOE PAaBHOBECHE — COCTOSHUE XUMHYECKOW CHCTEMBbI, B KOTOPOM 00paTUMO MPOTEKAeT OJ{HA MJIM HECKOJIbKO XMMHUYECKUX
peaximii, Ipu4eéM CKOPOCTH NPsAMON U 00paTHOW peakuuu paBHBI MEXIY coO0M. [l cHCTeMBI, HAXOIAICHCS B XUMHUYECKOM
paBHOBECHH, KOHILIEHTPAIIUK PEareHTOB, TEMIIepaTypa 1 ApYyrue mapamMeTpbl CHCTEMbI HE U3MEHSIOTCS cO BpeMeHeM. CM. Takxke
KoHcraHTa paBHOBECHS.

Yacruna(sl) BemiecTBa —aToMbl (0J1aropoiHble ra3bl, METaIJIbl 1 HEMETAJUIbl ¢ aTOMHON KPUCTAJNTMYECKOW PEIIeTKOMN ), HOHBI
(BemecTBa MOHHOT'O CTPOCHHMS) HIJIM MOJICKYJIBI.

Uucno — nepBoe CJI0BO B HA3BAHUSAX MHOTHX IOCTOSIHHBIH XUMHUYECKHX BEIUYHH.

. Uucno ABorazipo — nocrosiHHas ABoraapo 0e3 ykaszaHus equHul usmepenus: 6,02-1023; uucino cTpyKTypHBIX eIUHUIL
(4ncio YacTHIl) B OJHOM MOJI€ BEIECTBA.

. Yucino rupaTalliy — YUCJIO MOJIEKYJ BOJBI, CBSI3aHHOE C OAHUM HOHOM B BOJHOM PacTBOPE 3JIEKTPOJINTA; Ui HEBOIHBIX
PacTBOPOB — COJILBATHOE YUCIIO.

. KoopanHanroHHOE YHCIO — YHUCIO aTOMOB, MOJIEKYJI WJIM HOHOB, CBSI3aHHBIX C JaHHBIM aTOMOM.

. Uucno ®apanes — nocrosinHas apaznes 6e3 ykazaHus equHUL u3Mepenus: 96486,4 wnu =~ 96500.

. OKBUBAJIEHTHOE YHUCIIO Z — YUCIIO, IOKAa3bIBAIOLIEE, BO CKOJIBKO Pa3 SKBUBAJIEHTHAs Macca MEHbIIIE aTOMHOIN MacChl

3J€MEHTa B JaHHOM COEIMHEHHH WM MOJIEKYJISIPHOM Macchl BellecTBa B JaHHOM peakuuu. Yyryn — cM. XKenesa criaBbl.
DnekTpoH(bl) — cTabuibHAs 3JIEMEHTapHas YyacTula ¢ Maccod mokos 9,11-10-31 kr u orpunarensHbiM 3apsaom 1,602-10-19 Ku;
0003HaYaeTcs e—. ANEKTPOHBI SBJISIOTCS COCTABHOM YacThIO JIHOOOro aTomMa, o0pa3ys B HEM AJICKTPOHHYIO 000JI0UYKY, B KOTOPOM
pa3nMyaroT BHYTPEHHUE U BHEIIIHNE, CIIAPEHHBIE W HECMApEeHHbIE, S-, P-, d- u f-3aekTpoHsI:

. BHyTpeHHUE 371€KTPOHBI — IIEKTPOHBI, YHCIIO U PaclpeeNeHne KOTOPhIX 10 YHEPreTHYeCKUM YPOBHSAM U HOIYPOBHSIM
COOTBETCTBYIOT IEKTPOHHOM 00004Ke OIrKaNIIero NpemecTByomero 01aropoaHoro ra3a; BMeCTe ¢ SIpoM aToMa 3TH
9JIEKTPOHBI 00Pa3yIOT «OCTOB» aToMa.

. BHenHUE 3IEKTPOHBI — JIEKTPOHBI, CICAYIOMINE 32 BHYTPEHHUMH; BCE UIIM YACTh ITHX JJICKTPOHOB Y4aCTBYIOT B
00pa3oBaHHU XUMHYECKUX CBsI3eil aToMa C APYTHMH aTOMaMH, IO3TOMY UX HA3bIBAIOT BaJICHTHBIMH YJICKTPOHAMHU.

. CnapeHHBbIE 3JIEKTPOHBI — JIBA DJICKTPOHA, 3AIMOJIHAIOLINE OJJHY AJIEKTPOHHYIO OpOHUTANb (ATOMHYIO OpOUTAID).

. HecnapeHHbIe 31€KTPOHBI — OAMHOYHbIE AIEKTPOHBI HA ATOMHBIX OPOUTATISX.

. S-DIEeKTPOHBIL, P-3JCKTPOHBI, d-37IeKTPOHBI, f-371eKTPOHBI — 3JICKTPOHBI HA ATOMHBIX OPOHTAJISIX COOTBETCTBYIOLIETO BH/A.

Sapo aToMa — HeHTpasibHAs 9acTh aTOMA, B KOTOPOI cOCpeoTOUeHa OCHOBHAs ero Macca (bonee 99,9 %). SAapo 3apskeHo
MOJIOXKUTEINIBHO, 3apsi/l SAPa ONPeessieT XUMUYECKUI IeMEHT, K KOTOPOMY OTHOCUTCSI aTOM. ATOMHOE SIIPO COCTOHT U3 HYKJIOHOB
— TOJIOXKHUTEIBHO 3aPsHKCHHBIX IIPOTOHOB U HEHTPAIbHBIX HEHTPOHOB, KOTOPBIC CBS3aHBI MEXK/Y COOOI MPU MOMOLIM CHIBHOTO
B3aUMOJICHCTBHUSL. ATOMHOE SIPO, PACCMATPUBAEMOE KaK KJIACC YACTHI[ C OMPEICICHHBIM YHCIOM MPOTOHOB M HEHTPOHOB, MPUHSTO
Ha3bIBaTh HYKIUAOM.

KoMIutekcHOe U3ydeHne MpeiaraeMoil CTyAeHTaM y4eOHON IMCUUIUIMHBI MIPEANONAraeT OBJIaJCHIE MaTepUalaMu JICKIHI,
y4eOHHKa, TBOPYCCKYIO PabOTy CTYICHTOB B XOJE MMPOBEACHHUS CEMUHAPCKHUX 3AHATHIA, 4 TAKIKEC CHCTEMATHICCKOS BBIMOIHCHHIE
TECTOBBIX M MHBIX 33IlaHHUM JJIsI CAMOCTOSATENbHON PabOTHI CTYICHTOB.

B xome JieKuunii pacKpbIBarOTCSI OCHOBHBIC BOIPOCH B PAMKAaX PACCMATPUBAEMON TEMBI, JACIAIOTCS aKICHTHI HAa HAHOOIEE CIOKHBIC
1 MHTEPECHBIC MMOJIOKEHHS H3y4aeMOro MaTepuaa, KOTOpPhIe JOIKHBI ObITh MPUHATHI CTYJCHTAMU BO BHUMaHKE. MaTepuaribl
JICKIMU SIBJISTFOTCSI OCHOBOM JIJIsI TOJrOTOBKHU CTYIEHTa K CEMUHAPCKUM 3aHSATHSIM.

OCHOBHOY LEJIBI0 CEMHHAPCKUAX M MPAKTUYCCKUX 3aHATHI SBISCTCS KOHTPOIJb 3a CTENEHBI YCBOCHHUSI IPOMICHHOIO MaTepHaa,
XOJOM BBIMOJIHEHHS CTYCHTAMH CAMOCTOSITEIBHOM pabOThl M PACCMOTPEHHE HAUOOIEe CIOKHBIX M CIIOPHBIX BOIMPOCOB B PaMKax
TEMBI 3aHSTHS. Psii BOIPOCOB MUCIMILIMHBI, 3ACITyIIUBAIOTCSI HA CEMHHAPCKUX 3aHATUAX B ()OPME MOATOTOBICHHBIX CTYICHTAMH
coobmurennit (10-15 MuHYT) ¢ OCIEqyIOMIEH MX OLEHKON BCEMH CTYICHTAMMU TP YIIITBI.

[pakTHYecKre 3aHsTHs IPOBOISTCS 110 MaTepUaiaM JEKIUi, MeYaTHbIX M3JaHui, YICKTPOHHBIX HCTOYHUKOB. [IpemycMOTpeHO
MIpOBeIeHHE WHINBHUAYaJIbHOW paboThI (KOHCYJIBTAIMI) CO CTYCHTaMH B XOJ€ M3YUSHUH MaTepHaja JaHHON JAUCIUTUIHHBL

CIIELIMAJIBHBIE YCJIOBUA MHBAJIMIAM U JIMIIAM C OT'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbA

CrnenuanbHble YCIOBUS 00yYeHUs M HAIlpaBJieHHs1 paboThl ¢ HHBAIMAAMH U JIMIAMH C OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3JIOPOBBSI
(manee - 0Oyyaromuecs ¢ OrpaHUICHHBIMU BO3MOXKHOCTSIMH 370POBbsI) ONpE/ICICHbI Ha OCHOBAHHU:

- ®enepanbaoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit @enepamumy;

- ®enepanpaoro 3akona ot 24.11.1995 Ne 181-®3 «O conmanbHOM 3ammuTe HHBATMIOB B Poccuiickoit dexepanumy;

- mpukaza MunoOpHayku Poccun ot 05.04.2017 Ne 301 «O6 yrBepxaenun [opsika opraHu3aniy U OCYI[ECTBICHHS




00pa3oBaTeNbHON JIESTENFHOCTH MO0 00pa30BaTeIbHBIM MPOrpaMMaM BBICIIET0 00pa3oBaHKs — MporpaMMaM OakajaBpuaTta,
[pOrpaMMam CICIHAINTETa, IPOrpaMMaM MarucTparypsi»;

- METOAMYECKUX PEKOMEHJAMii 110 OpraHu3aly 00pa3oBaTEIbHOrO Mpolecca Ui 00y4eHUs] HHBAJIUIOB H JIUI] ¢ OTpaHHICHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI B 00pa30BaTEIbHBIX OPTaHHU3AIMIX BBICIIET0 00pa30BaHus, B TOM YHCIIE OCHAIIEHHOCTH
o0pa3oBaTenpHOrO Mpolecca, yBepxkaeHHbIXx MunoOpHayku Poccuu 08.04.2014 No AK-44/058H).

Iox criennanbHBIMU YCIOBHSMHU ISl MOTYYeHUsT 00pa30BaHMs 00yJaIONIMXCS C OTPAHUYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI
MIOHUMAIOTCSI YCIIOBHS OOYYEHNUS, BOCIIUTAHNS M PAa3BUTH TAaKMX 00yJaIOIIUXCs, BKIIOYAIOIIHE B ceOs MCIOIB30BAHKE TIPH
HEOOXOIMMOCTH aaNTHPOBAHHBIX 00pa30BaTENBHBIX MPOrPAaMM M METOJ0B OOYYCHUS M BOCITHTAHHS, CIICIUATIBHBIX YUCOHUKOB,
y4eOHBIX TOCOOUH M TUIAKTHYSCKIX MaTePHAJIOB, CIICIIMAIBHBIX TEXHHYECKUX CPEICTB O0YUEHHS KOIICKTHBHOTO H
WHIMBHIYaJIBHOTO ITOTB30BaHNUA, NIPEIOCTABICHIE YCIYT aCCHCTEHTA (IIOMOIIHIKA), OKa3hIBAIONIEr0 HEOOXOIUMYIO TTOMOIIb,
MIPOBEICHHUE TPYIIOBBIX M HHANBHIYATBHBIX KOPPEKIIMOHHBIX 3aHATHH, 00CCIIeUeHNEe JOCTYIa B 3/1aHUS By3a H JIPyrHe YCIOBUS,
0e3 KOTOPEIX HEBO3MOXKHO I 3aTPYAHEHO OCBOCHHE 00pa30BATENBHBIX IPOrPaMM 00YJaIOIUXCS C OTPAHNYCHHBIMH
BO3MOKHOCTSIMHU 30POBBSL.

OOydeHne B paMKax y4eOHOHM IUCIMIUIMHBI 00YJaIOIIUXCsl ¢ OrPAaHUICHHBIMI BO3MOXHOCTSIMHU 3/I0POBBS OCYILECTBIISCTCS
YHHBEPCHTETOM C YUETOM OCOOCHHOCTEH ICHXO(U3MYECKOro pasBUTHS, HHAUBHIYAIBHEIX BO3MOXXHOCTEH M COCTOSIHHS 3JJ0POBBSI
TaKUX 00y4aroIuXcsl.

OOy4eHne 1Mo y4eOHOH TUCIHMIUIHHE 00YYarouXCsl ¢ OrPaHUYCHHBIME BO3MOXKHOCTSAMHE 30POBBESI MOKET OBITH OPTaHH30BaHO Kak
COBMECTHO C IpYTMMH 00y4YaIOIIMMUCS, TaK ¥ B OTJIEIBHBIX IPYIIIaX.

B nemsx 1octymHOCTH 00y4eHUs 0 AUCIUIUIMHE 00eCIIeuBaCTCS:

1) asst UL ¢ OrpaHUYEHHBIME BO3MOXKHOCTSIMH 3[J0POBBSI 110 3PEHHIO:

- HaJIM4We aJbTePHATHBHON BepCHM O(HIMAIBHOIO caiTa MHCTHTYTA B ceTH «MHTepHeT» I CIa0O0BHIAIINX;

- BeCh HEOOXOIMMBIIT JUTS N3y4eHUs] MaTepuall, COrTacCHO yueOHOMY IUTaHy (B TOM YHCIIE, Ul 00YJAIOIIUXCS [0 WHANBHIYaIbHBIM
y4eOHBIM IJIaHAM) IPEJOCTABIISACTCS B DJICKTPOHHOM BHE Ha JHCKE.

- HHIMBHIYyaJbHOE paBHOMepHOoe ocBelieHne He Menee 300 Jokc;

- IPUCYTCTBHE aCCHCTEHTA, OKA3bIBAIOIIETO 00YYAIOIIEMyCsl HEOOXOAUMYIO TTOMOIIb;

- obecreueHrne BO3MOYXKHOCTH BBITYCKA allbTEPHATUBHBIX (DOPMATOB MEYATHBIX MATEPHUANIOB (KPYIMHBIA MPUQPT WK ayauodaiiis);
- obecrieueHne I0CTya 00Y4aroIIerocs, sIBJISOIIErocs CICIBIM U UCIONIB3YIONIEro CO0aKy-TIPOBOIHIKA, K 3/IaHHI0 YHHBEPCUTETA.
2) [UIst JIMIL C OTPaHMYEHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbBSI IO CIIYXY:

- HaJIM4he MUKPO(OHOB M 3BYKOYCHIIMBAIOIICH aImapaTypbl KOJUIEKTHBHOIO MOJIB30BAHMUS (ayIHOKOIOHKH);

3) mnist JMI ¢ OTPaHMYEHHBIMHA BO3MOYKHOCTSIMH 3[[0POBbSI, IMEIOIMX HAPYIIEHHS OMOPHO-ABHIATEIBHOrO alnapara, MaTepHalibHO-
TEXHUYECCKHE YCIIOBHS HOJDKHBI 00ECIIeYHBaTh BO3MOXKHOCTh OECIIPEIATCTBEHHOIO JIOCTYIa O0YYAIOIIHXCs B y4eOHBIC TIOMEIICHHS,
CTOJIOBBIC, TyaJIeTHBIC U APYTHE [IOMEIICHHUs OpPraHU3aliHY, a TAKKe NPEObIBAaHUS B YKa3aHHBIX MOMEIICHHUAX (HAINYHC aHIyCOB,
MOpY4YHEH, paCUIMPEHHBIX IBEPHBIX IPOSMOB H APYTUX IPUCIIOCOOTCHHUIA).

INepen HayamoM 0Oy4EHHS MOTYT IIPOBOAUTHCS KOHCY/IBTATHBHBIC 3aHATH, TO3BOJISIONINE 00YJarOLIMMCS C OrPaHHYCHHBIMH
BO3MOKHOCTSIMHU aJallTUPOBATHCS K yIEOHOMY ITpoIieccy.

B nporecce BeeHusT y4eOHOH AUCIMILTMHBI IPO(ECCOPCKO-TIPEIOAABATEIBCKOMY COCTABY PEKOMEH/IYETCSl HCIIOIB30BAHHUE
COLMAIbHO-aKTUBHBIX U PE(ICKCUBHBIX METOIOB OOY4EHHUS, TEXHOIOIHIl COLMOKYIBTYPHOH PeaOINTAlUK C LI OKa3aHHs
MOMOIIH 00YYAIOMIUMCS ¢ OTPAHMYCHHBIMHE BO3MO)XHOCTSIMH 3/I0POBBSI B YCTAHOBJICHUH IONHOLICHHBIX MEKIIHYHOCTHBIX
OTHOLICHUH C APYTUMH 00YYaIOLUINXCsI, CO3JaHUU KOM(OPTHOr O IICHXOIOTHYECKOro KIuMaTa B y4eOHOM rpyrre.

Oc0o0eHHOCTH HPOBEACHUS TEKYIICH H MPOMEKYTOUHON aTTECTAIMHU 110 TUCUUIUIHHE s 00 y4aroIUXCsl C OTPAaHUICHHBIMHU
BO3MO)XHOCTSIMHU 3I0POBBSI YCTaHABJIMBAIOTCS C Y4€TOM MHIMBUAYABHBIX MCHXO(MU3MIECKHX O0COOCHHOCTEH (YCTHO, MMCBMEHHO HA
Oymare, MMCbMEHHO Ha KOMIIbIOTEpE, B popMe TeCTUpOBaHMs U Apyroe). [Ipy HEOOXOAMMOCTH MPEJOCTABIISETCS JOMOIHUTEIHLHOS
BpeMsi JUIsl MOJArOTOBKH OTBETA Ha DK3aMeHe (3adere).
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