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1. IEJTA OCBOEHMSI IM CLUIIJIMHBI (MOYJI5D)

1.1 | Onupasicy Ha NOITYYEHHBIE B CPEAHEH IIKOJIE XUMUUYECKHIE 3HAHMsI, IPOrpaMMa MpelyCMaTpUBaeT JajlbHenlee
yriayOneHne COBpEeMEHHBIX MPeCTaBIeHU B 00IacTH XUMHH, 63 3HaHUI OCHOB KOTOPOIl HEBO3MOXHA MOrOTOBKA
OakanaBpa. 3HaTh 33124l NPOPECCHOHAIBHOMN JEATENFHOCTH Ha OCHOBE HCIIOJIB30BaHUS TEOPETHIECKHUX M MPAKTHYECKHX
OCHOB €CTECTBCHHBIX M TEXHHYECKHNX HayK. HayduThcs IpHHNMATH pelnIeHus B MpodecCHOHANbHOH chepe.

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

Hukn (paznen) OIT: | b1.0

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 | TexHr4eckast SKCILTyaTaIUsl aBTOMOOMIIEH

2.2.2 | MarepuainoBeieHH€ U TEXHOJIOIHSI KOHCTPYKLIMOHHBIX MaTEPUAIIOB

2.2.3 | OkcIulyaTalluOHHBIE MaTE€pUaIIb

3. KOMIETEHI[UY OB YYAIOIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIHUILIAHBI
(MOJLYJIST)

OIIK-1: Cnoco0en NPUMEHATDH €CTECTBEHHOHAYYHBIEC U oﬁmenﬂmeﬂepﬂue 3HAHUA, METOJAbI MATECMATHYECCKOI'0 aHAJIU3A U
MOA€CJIMPOBAHUSA B IIpO(beCCHOHaJ]bHOﬁ ACATCJIbHOCTH

I/IH}II/lKaTop JOCTHIKCHUS KOMIIETCHI NN

OIIK-1.2: [IpumeHsieT ecTeCTBeHHOHAYYHbIE H/WJIN 00IIeNHKeHePHbIe 3HAHUS [IJIs1 pellieHusi 3a/1a4 MpodeccHoHATBHOI
AesTeJIbHOCTH

OIIK-3: Cnocoben B cepe cBoeii npoeccHOHAIBLHOI 1eATeIbHOCTH NPOBOAUTH H3MePEeHUs U HA0JII01eHuUsl, 00padaThIBATH
H MPeACTABIATH YKCIePUMEHTAIbHbIE TaHHbIE H Pe3yJIbTAThI HCIBITAHMIL;

I/IH}IHKaTop JOCTHIKCHUH KOMIICTCHIIUN

OIIK-3.2: O6pataTbiBaeT U NpeacTaB/IseT IKCIIEPUMEHTAIbHbIE JAHHbIE H Pe3YJIbTAaThl HCIBITAHMIA

B pe3yabTaTe ocBOeHUSI AUCUMIIMHBI (MOAYJIs) 00y4YaroIuiics 10JIKeH

3.1 |3uaTh:

3.1.1 [ ecTecTBeHHOHAYYHbIEC W/UIH OONIEHH)KEHEPHBIE 3HAHUS JJIS peIeHNs 3a1a4 npodeccnoHansHoi aestensHocT OIIK-1.2

3.2 | YmeTh:

3.2.1 | oOpabathIBaTh U MPEACTABIATH IKCIIEPUMEHTANIBHBIC JJAHHBIC U pe3ysbTaThl ucnbiTanuii OITK-3.2

4. CTPYKTYPA U COJAEPKAHUE JUCOUILTAHBI (MOIYJIST)

Kon HaumeHoBaHue pa3e/10B U TeM /BH] Cemectp | Yacos | Komneren- | Jlureparypa | Hure | Ilpumeuanue
3aHATUSA 3aHsaTusn/ / Kype 007071 PaKT.
Pa3nen 1. Xumust Kak HayKa
1.1 Tema 1. 3agaumn, cTosuue nepen 1 1 OIIK-1.2 JI1.1 0
XUMHYECKON HAYKOM OIIK-3.2 JI.2J12.1
3ajauu, cTosKe nepe]] XMMUYeCKOn o1

Haykoll. Heo0xo1uMocTh TBOPUECKOTO
OTHOILEHHUS K MO3HAHHI0. MecTo XUMUU B
psy HayK O MIPHPOJIE, €€ CBS3b C
JpyruMu Haykamu. Mcnonb3oBanue
3HaHUI XUMUU B IPO(HeCCHOHATBLHON
JEATeNbHOCTH, I TEOPETHUECKUX U
SKCHEPUMEHTAIIbHBIX UCCIIEAO0BaHUM.
Pa3BuTHE (IIOrpaHUYIHBIX» HAYK.
OCHOBHBIE XUMUYECKHE TIOHATHS U
3aKOHBI. DKBUBAJICHT, 3aKOH

9KBHBAJICHTOB.
/Jex/
1.2 Konuenrparums pactBopos /J1a6/ 1 2 OIIK-1.2 J1.1 2
OIIK-3.2 | JI1.2J12.1J13.
2

€|




1.3

Becs! u B3BemuBanue /I1p/

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
2
€|

1.4

Becsr n B3BemmuBanue /Cp/

16

OIIK-1.2
OIIK-3.2

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

Pa3nen 2. Peaknmonnas cnocooHOCTEL
BelleCTB

2.1

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

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

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1
Ol

2.2

Crpoenune atoMoB 1 HoHOB /TIp/

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€|

23

Knaccudukarus HeopraHuuecKux
COCIMHCHUH

OnpeaeneHHe 3KBUBAJICHTHBIX MACC
TPOCTHIX M CJIOKHBIX BEIIECTB

/Cp/

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€]
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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
OCHOBHBIE TUIIBI B3aUMOCHCTBHS
MoJieKy1. Cuiibl MEXXMOJIEKYISIPHOIO U
BHYTPUMOJIEKYJISIPHOTO B3aUMOICHCTBUSI.
Bonoponnas cBs3b. BnusiHue BonopoaHoit
CBSI3U Ha CBOWCTBa BerecTB. JlIOHOpHO-
aKLENTOPHOE B3aUMOACHCTBHE MOJIEKYIL.
DneKTpuuecKas pupoJa CUil
MEXMOJIEKYISIPHOTO B3aUMOACHUCTBHS.
OCOOEHHOCTH CTPOCHUS BELLECTB B
ra3000pa3HOM, KHUIKOM U TBEPIOM
coctosiHuH. JKUIKHE KPUCTAILIBL.
[TonsaTtue o TEOpUM KPUCTAIVIUIECKOTO
rosist. TUIBI KPUCTAJUIMYECKUX PEIIETOK.
®da3oBbIe IEPEX0/Ibl. XUMUUECKAs! CBSI3b U
MEXMOJIEKY/ISIPHOE B3aUMOJEHUCTBHE B
MTOJTYIIPOBOAHUKAX W AUDJICKTpUKaX. /Jlex/

OIIK-1.2
OIIK-3.2

J1.1
J1.2J12.1
Ol

2.5

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

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
2
€|

2.6

Onpenencaue Gopmyssl Bemectsa /T1p/

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1
€)|

2.7

Onpenenenue Gpopmysl Bemectsa /Cp/

12

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€|

Pa3pen 3. DjaeMeHTHI XUMHYECKOH
TepMOIHHAMHUKHA




3.1

Tema 1. DHepretuueckue 3¢ HeKTsl
XMMHYECKHX PeaKLii

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

Tewma 2. XuMHuueckass KHHETUKA
Hpe)IMeT XUMHYECKON KHHETUKH U €€
3HayeHre. OCHOBHBIE OHATH: CHUCTEMa,
KOMIIOHEHT, ()a3a, TOMO- U TeTepOreHHBIE
peakuuu. 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

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

OIIK-1.2
OIIK-3.2

J1.1
J1.2J12.1
Ol

32

KomrmnekcHble coeTHEHNS
DHepreTrka XMMHYECKHX TPOLIECCOB

/Cp/

18

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€]

Pasznen 4. XuMuuyecKkue CHCTEMbI

4.1

Kunetuka u paBHOBECUE XMMUYECKUX
peakuui

[Tonmy4yenue 1 CBOHCTBA AUCIIEPCHBIX
CUCTEM

IIpurorosneHue pacTBOPOB COJIU
3a/1aHHOM KOHLIEHTpaluu

/Cp/

12

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€]

4.2

BonoponHslii mokasarenn

I'upponus coneit
OKHCIINTENHHO-BOCCTAHOBUTEILHEIE
peakuuu

Psin HanpspkeHUI MeTaIoB.
T"anpBaHMYECKU DIIEMEHT

/Cp/

12

OIIK-1.2
OIIK-3.2

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

43

DNEeKTPOIn3
Coenunenus s-3nemeHToB I u Il rpynn
/Cp/

16

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€|

Pa3gen 5. XumMus 3J1eMEHTOB U HX
coeMHEHNH

5.1

Amromunnii. CoemuHeHus 6opa u
amomunust /Cp/

16

OIIK-1.2
OIIK-3.2

J1.1
JI1.2J12.1J13.
1
€|

Pa3nes 6. DiieMeHThI OpraHuyecKoi
XHUMHUH




6.1 VYruepon u KpeMHUI 1 16 OIIK-1.2 J1.1 0
Peakuuu oOHapy)XeHUs KATHOHOB U OIIK-3.2 | JI1.2J12.1J13.
AHHOHOB B PacTBOPE 1

/Cp/ €|
6.2 /Ox3amen/ 1 10 OIlK-1.2 1.1 0
OIIK-3.2 J1.2J12.1
31

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. Bonpochl K IPOMEKYTOYHOM aTTeCTaAlMH

L. OCHOBHBIE XMMUYECKHE TTOHATHS U 3aKOHBI XUMHHU (aTOM, MOJIEKyJa, aTOMHasl U MOJIEKyIsIpHAs Macca, BaJICHTHOCTb,
3KBUBAICHT, MoJib). OIIK-1.2; OIIK-3.2

2. DKBUBAJICHT W 3KBUBAJICHTHAsl Macca. DKBUBAJICHTHI MPOCTHIX U cloxkHbIX BemectB. OIIK-1.2; OIIK-3.2

3. OcHOBHBIE cBeieHHS O cTpoeHHH atoMoB. CoctaB aToMHBIX saep. M3oromsr. M306apsr. OIIK-1.2; OIIK-3.2

4. Crpoenne aroma. [Tonsitie 06 amekTpoHHOM obsake U opbutamu. KBanTtoBsle uncna u ux B3aumocss3b. OITK-1.2; OIIK-
32

5. ®DopMmBI opbHTaNel M TOPATOK 3alOTHEHHS UX AekTpoHaMu. [1pasuino 'yama, npuamumn [Taymu. OITK-1.2; OIIK-3.2

6. OneKkTpoHHBIE U aTOMHOrpadmueckue Gopmynsl. HopmansHoe U BO3OYXIEHHOE COCTOSIHHE aTOMOB. [IpHUauHEI
nepeMeHHo# BanenTHocTr atomoB. OIIK-1.2; OI1K-3.2

7. [Teproguueckuii 3akoH U nepuoauueckas cucrema J[.M. MengeneeBa. CTpykTypa NepHOAUYECKON CUCTEMBI JIEMEHTOB B

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

ananorn). OIIK-1.2; OIIK-3.2

8. [lepuonuueckoe U3MEHEHUE CBOMCTB XUMHUECKUX 3JIEMEHTOB (aTOMHBIE M MOHHBIE PAJMyChl, SHEPTUsl MOHU3ALNY,
CPOJICTBO K DJIEKTPOHY, 3JICKTPOOTPHIIATSIILHOCTD, OKHCITHTEILHO-BOCCTAHOBUTENBHBIE CBOMCTBA) M MX npuHImIGL. OITK-1.2; OITK
-3.2

9. XuMHUUecKasi CBS3b €€ KOJIMYECTBEHHbIE XapaKTePUCTUKHU (JUIMHA, SHEPTUsl, HAIPaBIEHHOCTh, HACHIIIAEMOCTb, KPaTHOCTD
CBSI3U, CHTMa- M TTU- CBs31). CyNIHOCTh MeToa BaJieHTHBIX cBsizel (BC). OcHOBHBIE BHIBI XUMHUUECKOM CBs3u 110 Metoay BC. OITK
-1.2; OIIK-3.2

10. KoBanenTHas cBs3p U ee npupoaa. [lonspHas u HenmonspHas KoBaJdeHTHas cBA3b. JunoneHberii Mmoment. OITK-1.2; OIIK-
32

11. Vonnas cBs3b, ee mpupona. YCIoBHS 00pa30BaHMsA MOHHBIX MOJIEKYIN. DnekTpooTtpunartensHocTs. OIIK-1.2; OIIK-3.2
12. JIOHOPHO-aKIENTOPHBIH MEXaHU3M 00pa30BaHMs KOBAIEHTHOH cBsa3u. OOpazoBaHne KOMIUICKCHBIX coeanHenuid. OITK-
1.2; OIIK-3.2

13. I'ubpuan3anus KoBaJeHTHOH cBs3u U ctpoeHue Monekyn CH4, BeCl2, BCI3. OIIK-1.2; OTIK-3.2

14. Ilonsatue o BomoponHoi u Metamuueckor cpsazu. OIIK-1.2; OIIK-3.2

15. KowmrnexcHble coeuHeHHs, UX 00pa3oBaHKE U cocTaB. KOMIIEKCHBIE COEAMHEHUS KATHOHHOTO M aHMOHHOTO THIIA.
CrtpoeHue U XuMu4ecKas CBs3b B KOMIUIEKCHBIX coenuHenusix. OIMK-1.2; OITK-3.2

16. VYcToHunBOCTh KOMIUTEKCHBIX coeanHeHni. KoHcranTta Hecrofikoctr (KH). OTindne KOMITIEKCHBIX COSTMHEHHH OT
nBoiHbeIX coneii. OITK-1.2; OIIK-3.2

17. OHepreTudeckue dPpQeKThl XUMUYSCKUX peakiuid. BHYTpEHHssI SHEPTUs U SHTAIbIHS. TEePMOXUMHYCCKUE PACUCTHI.
3akoH I'ecca. OIIK-1.2; OIIK-3.2

18. DOHTponHs M ee U3MEHEHHE NPH XUMHYECKHUX Iporeccax. DHeprus [mbo0ca. HanpaBneHHOCTh XUMHYECKHNX pEaKmunii,
BO3MOXHOCTH X ocymecTBieHus. OINK-1.2; OITK-3.2

19. CKopoCTh XUMHYECKUX peakuuil. 'oMoreHHble U reTeporeHHble peakiuu. DakTophl, BIUSIONINE Ha CKOPOCTb
XUMHYECKHUX PEaKIiid. DHEPTys aKTHBAIUH, 3aKOH neicTBus Macc. [IpaBmino Banr-T'odda. OIK-1.2; OIIK-3.2

20. OO6paruMble 1 HEOOpAaTHMBIC XMMUUCCKHE PEaKIUi. XUMHIECKOe paBHOBecHe. KoHcTaHTa XMMIYECKOT0 paBHOBECHSI.
®DakTophl, BIUAIOUINE Ha CMeIeHre XuMuieckoro paBHoBecus. [Ipunuun Jle-Ilatense. OITK-1.2; OIIK-3.2

21. IMonstre o pactBopax. CriocoObl BEIpaXeHUsI KOHIEHTpanuy. PactBopruMocTs. XuMuueckas mpupoja pacrtsopos. OIIK-
1.2; OIIK-3.2

22. Oco0eHHOCTH BOABI KaK pacTBOPUTENS. DJIEKTpOIUTHYECKas auccoruanus. Crnadble U CUIbHBIE DIIEKTPOIUTEI.
Koncrantse! qucconuanun. OITK-1.2; OITK-3.2

23. HonHble peakiuy. YcaoBUs UX NpoTeKaHUs. FIOHHO-MOJIEKyIsIpHOE ypaBHEHHE. DIEKTPOIUTUYECKAsT AUCCOLUALINS
BoJbL. Bomopoaustit mokazatens. ['maponus coneit. OITK-1.2; OIIK-3.2

24. OKHUCIUTENTPHO-BOCCTAHOBUTENbHBIE peakiul. CTeneHb OKHCICHUs] U BaIEHTHOCTb. THUMHUYHBIE OKHCIUTEIH U

BoccTaHOBHUTENHN. Kitaccuukanust OKUCIUTETbHO-BOCCTAHOBUTEIIFHBIX IIPOIIECCOB (MEKMOJIEKYISIPHBIC, BHYTPHMOJICKYIISAPHEIE,
CaMOOKHCIIeHHUs - camoBoccTanoBienus ). OIIK-1.2; OTIK-3.2

25. Metonbl ypaBHUBaHUs OKHUCIUTENFHO-BOCCTAHOBUTENBHBIX peakiuil. OITK-1.2; OIIK-3.2

26. Mertamnsl. Haxoxnaenre B npupoe. OCHOBHBIE CITOCOOBI MOJYUEHHsT METaJI0B. [loyydeHrne METalIoB BhICOKOH
gucToTel. OIIK-1.2; OIIK-3.2

27. du3nveckre U XUMHUYECKHEe CBOMCTBAa MeTauioB. OTHOIIEHNE METAUIOB K Boje, kuciotam U menodam. OIIK-1.2; OITK-
32

28. [TousaTHe 00 31MeKTPOHOM MOTeHIMane. Bogopoausiii 31ekTpoa. CTaHIapTHBIE 3JCKTPOIHBIC MOTCHIMATbBI, PSJT
HaIpsDKEHUH METaJUIOB M BBIBOBI BhITEKaroImue u3 Hero. YpaBHenue Hepucra. OINK-1.2; OIIK-3.2

29. lanpBannyeckue anementsl. [IpuHIMN AeiiCTBUS ralbBaHUUYECKOTO 3JeMeHTa. AHOJHOE OKUCIIEHHE U KaTOAHOe

BocctanoBienue. JJIC ranpBannveckoro sneMenTa. KoHueHnTpanuonssle ranpBannueckue anmeMmenTsl. OITK-1.2; OITK-3.2
30. Bunpl ranbBaHU4ECKUX 3JIEMEHTOB: NEPBUYHBIE U BTOPUUYHBIE. AKKYMYJIATOpb! M npuHnun ux neicreus. OIIK-1.2; OIIK




-3.2

31. Kopposust meTanmioB u ocHOBHBIC BUBI ee (Xumuueckas u snekrpoxumuueckas). [Tpumepsr. OIIK-1.2; OIIK-3.2
32. DNEeKTpOXUMUYECKasl KOPPO3Usl, YCIOBHsI U NpUUMHBL ee Bo3HMKHOBeHMs. [Ipumeprl. OIIK-1.2; OIIK-3.2
33. MeTomp! 3aUTHl METAIIOB OT KOPPO3HHU: 3AIIUTHBIC MOKPBITHS, IEKTPOXIMUUECKHE METOABI (IIPOTEKTOpHAs], KaTOIHAas

W aHozHas 3amuTa). Fi3aMeHeHrne CBOMCTB KOPPO3UHHOHN cpelibl; ”HTHOUTOPBI KOPPO3UH. IKOHOMUUECKOE 3HAUEHHUE 3aLUThI

MetaisioB oT kopposuu. OIIK-1.2; OTIK-3.2

34. Onextponus. IlocaenoBaTebHOCTh 3IEKTPOAHBIX IPOLECCOB. BBIX0A MO TOKY. DNEKTpONN3 ¢ pacCTBOPUMBIMU U
HepacTBopuMbIMH aHogamu. OITK-1.2; OITK-3.2

35. OnekTponau3 pacmiuaBoB U pacTBopoB. [loTennuan pasnoxxenus. 3akonsl @apazes. [TocnenoBaTenbHOCTh OCAXKIEHUSL
MeTaJIJIOB U3 cMemanHoro anekrpoauta. OIMK-1.2; OIIK-3.2

36. IMpakTHdyeckoe MpHMEHEHNE 3IEKTPOIIN3a: HoIydeHne u padguaupoBanne MetamwioB. [lomydeHne Bogoposa, KUCIOPOAa U
npyrux npoayktos. OIIK-1.2; OITK-3.2

37. Jlerkne KOHCTPYKIMOHHBIC METAJUIBI: MAarHWui, OCpHIUINI, allFOMHUHUM, THTaH. DJIEKTPOHHOE cTpoeHne ux. dusudeckue n
XMMHYECKHE CBOMCTBA, MmorydeHune. Mcrnonp30Banne B TEXHUKE. M

38. Tspkenble KOHCTPYKIIMOHHBIC METAJUIBL: JKeNle30, KoOanbT, HUKeNb, Meab. CTpoeHne aToMoB. DU3HUeCKUe U XHMUYECKHE
cBoiictea. OIIK-1.2; OIIK-3.2

39. WuctpymeHTansHble U abpasuBHBIE. bop, Oopuasl. Yriepon u ero amioTpornHsie GopMEL - TpaduT, anmas. KapOumsr;
ucrionb30BaHue kapounos B rexuuke. OITK-1.2; OITK-3.2

40. [TonynpoBOAHUKOBBIE MaTepHajbl: KPEMHHH, repMaHuii, cyppMa, BUCMYT. CTpoeHHe ux atoMoB. Pusnueckue u
xumudeckue cpoictra. [Ipaktuueckoe 3nauenue ux. OIIK-1.2; OIIK-3.2

5.2. Tekymuii KOHTPOJb H KOHTPO.Ib CPC

KOHTPOJIBHBIE 3AJJAHNMA 110 BAPUAHTAM

Bapuanrt Nel

1. Vka3zatp Tun cBsi3u B Mosiekynax NH3, CaCl2, A1203, BaS. Kakue 371eKTpOHbI MPUHUMAIOT y4acTHE B 00pa30BaHUU CBS3CH,
MMeeT JIM MEeCTO THOpuau3anus (kakas) - cBs3b? [lokaxxuTe HampaBiIeHHe epeKPBIBaHUS JIEKTPOHHBIX 001aKkoB. KakoBa dopma
MOJIeKyn?

2. Bruucnute, Ipu Kakoi TeMIeparype HauHeTCsl AUCCOLMAIHs IIeHTaxaopuaa Gpocdopa, MpOTEKAOLIAs 10 YPABHEHHUIO:
PCI5(r) = PC13(r) + CI2(r); H=+92,59 xJIx.

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

4. CocTaBbTe CXeMy, HAIIUIIINATE 3JICKTPOHHBIC YPABHEHHUS JIEKTPOJHEIX MporeccoB H Berauciute D/1C raapBaHHIeCcKOTo
3JIEMEHTA, COCTOSIIETO U3 CBUHIIOBOI M MarHUEBOH IUIACTHH, OIYIIEHHBIX B PACTBOPHI CBOMX coJiel ¢ KoHIeHTpanueit CM Pb2+
= CM Mg2+= 0.1 mons/n. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn = -1,18 B.

5. JInst cineayromux ypaBHEHHH oa00paTh KO3 PHUIUEHTBI:

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

2) METOAOM Moypeakuuil (4,5)

YKaxuTe OKUCIUTENb U BOCCTAHOBUTETb.

MnO2 + 02 + KOH K2MnO4 + H20

K2Sn03 + Br2 + KOH K2SnO4 + KBr + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

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

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

6. DnexTponu3 pacTBOpa HUTpaTa cepedpa MPOBOIUIH IIpu cuie Toka 2 A B TedeHHe 4 4. CocTaBbTe JIEKTPOHHbBIE ypaBHEHHS
MIPOLIECCOB, NPOUCXOIINX Ha IeKTpoaax. Kakas macca cepebpa BeIIeIMIIaCh HA KaTO/IE€ M KaKOB 00beM rasa (H.y.), Bble-
JIUBILErOCs Ha aHoze?

Bapuant Ne2

1. Vka3zatp Tun cBsizu B Moiekyiax H20, NH3, N2H4, N2. Kakue 37eKTpoHbI IPUHHUMAIOT YY4acTHE B 00pa30BaHUM CBS3EH, HMECT
T MecTO ruOpumu3anys (kakas) - cBsa3b? [lokakuTe HanpaBJIeHUE MMEPEKPHIBAHUS IEKTPOHHBIX 001akoB. KakoBa ¢popma
MoIeKyn?

2. Boruucnure H, S, u G peakuuun, npotekatouieit mo ypasaenuto Fe203(k)+3H2(r) = 2Fe(k)+3H20(r). Bo3amoxHa 11 pe-akius
BocctanoBierus Fe203 Bogopoaom mipu 500 u 2000 K?

3. Ucxomubie konnenTpanuu [NOJucx u [Cl2]ucx B romorenHol cucteme 2NO + CI2 «<» 2NOCI cocTtaBnstoT cooTBeTcTBeHHO 0,5
u 0,2 Monb/11. BerducnnuTe KOHCTaHTY PaBHOBECHS, €CITM K MOMEHTY HACTYyIUICHUS paBHOBecHs mpopearuposaio 20% NO.

4. Onpenenute, Kako u3 371ekTpooB B mape AI/AI3+ u Ni/Ni2+ Oyaer otpunarenbhbiid. CocTaBbTe ralbBaHUYCCKUH JIEMEHT,
HAIUIIUTE YPaBHEHMS JIEKTPOIHBIX IporeccoB u onpexaenute IJ[C atoro amemenTta, ecnm EO Ni2+/Ni = -0,25B, E0 AI/AI3+ = -
1,66 B.

5. JI7st cneayromux ypaBHEHHH oa00paTh KO3()PHUIIUEHTBI:

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

2) METOJIOM IToypeakuui (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEIb.

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

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

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

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




K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20
6. Ha ckoyibko yMEHBIIMTCSI Macca cepeOpsiHOro aHo/1a, ecliv ANeKTPosIu3 pactBopa AgNO3 npoBoIUTh NMpU cuiie Toka 2 A B
teuenue 38 muH 20 ¢? CocTaBbTe JICKTPOHHBIC YPABHEHHS MPOIIECCOB, IIPOUCXOIANINX Ha TPAPHUTOBBIX dJIEKTPOIaX.

Bapuant Ne3

1. Yka3zatp Tun cBsizu B Moiekyinax NH3, CaCl2, BaS, H20. Kakue 371eKTpOHBI IPUHUMAIOT y4acTHE B 00pa30BaHUM CBs3EH, HMECT
T MecTO rudpuau3anys (kakas) U - cBsi3b? [lokaxkuTe HampaBlieHHE TIEPEKPBIBAHUS AJIEKTPOHHBIX 00yakoB. KakoBa gopma
MoJIeKyn?

2. Ha oCHOBaHUM CTaHIAPTHBIX TEIUIOT 00pa30BaHMs M aOCONIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIOIIMX BEIICCTB
Beraucnute G0298 peakim, mpotekaromeii o ypasHernto CO2(r)+4H2(1)=CH4(r)+2H20(x). Bo3amoxHa 11 3Ta peakuus mpu
CTaH/IAPTHBIX YCIOBHAX?

3. Ilpu HekoTOpoil Temnepatype paBHOBecue roMoreHHoit cucteMsl 2NO + O2 «+» 2NO2 ycTaHOBHIIOCH TPH CIEIYIOIINX KOH-
HEHTPALHUAX pearupyromux Berects (Mojb/n): [NOJP = 0,2; [O2]P = 0,1; [NO2]P = 0,1 momb. BbruuciuTe KOHCTAaHTY paBHOBECHS
U UCXOAHYI0 KoHIeHTpamuio NO u O2.

4. CocTaBbTe CXeMy TaJIbBAHUIECKOTO 3IEMEHTA, COCTOSAIIET0 U3 MIACTHH LIUHKA U XKeJe3a, IOTPYKEHHbIX B PACTBOPHI UX COJEH.
Hamumure 31eKkTpoHHBIE ypaBHEHUs POLIECCOB, IPOTEKAIOIINX HA aHOJIE U Ha KaToJie. Kakoil KoHIeHTpaluu Haio ObLTO OBl B3STh
HOHBI Xene3a (+2) (Moins/m), atobsr 3/IC snmemenTa crajna paBHO# Hyimo, eciii CM Zn2+= 0.001 mons/n? EO0 Zn2+/Zn =-0,76B, E0
Fe2+/Fe =-0,44 B.

5. JInst cnenyromux ypaBHeHH 1ogo0paTh KodQpPUIUEHTHI:

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

2) METOJIOM ToTypeakiuii (4,5)

YKaKuTe OKUCIHTENb U BOCCTAHOBUTEb.

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

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

H3As03 + KMnO4 +KOH K3As04 +K2MnO4 + H20

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

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

6. Dnextponu3 pactBopa CuSO4 npoBoAIN ¢ MEIHBIM aHOIOM B TeueHue 4 1 ipu cuiie Toka 50 A. Ilpu sToMm Beinenminocs 224 v
Meu. Beraucnute BBIXOJ [0 TOKY (OTHOILICHHE MAacChl BBLACIUBIIETOCS BELIECTBA K TEOPETHIECKU BO3MOXKHOM). CocTaBbTe
JJIEKTPOHHBIC YPAaBHEHHsSI POLIECCOB, IPOUCXOAAIINX Ha AJIEKTPOIaX B CIy4ae MEIHOTO M YrOJBHOIO aHOJIOB.

Bapuant Ne4

1. Yka3zatp Tun cBsizu B Moliekynax SiO2, SnCl4, PC15, MgF2. Kakue 351ekTpoHbI IPUHAMAIOT y4acTHe B 00pa30BaHHUU CBSI3EH,
HUMeEeT JIN MeCTO THOpuan3anus (kakast) U - cBs3b? [lokakuTe HanpaBJIeHUE TePEKPBIBAHUS AIEKTPOHHBIX 00akoB. KakoBa gopma
MoIeKyn?

2. Ha oCHOBaHUM CTaHIAPTHBIX TEIUIOT 00pa30BaHMs M a0CONIOTHBIX CTAHAAPTHBIX SHTPOIHH COOTBETCTBYIOIIMX BEIICCTB
Berauciute G0298 peakuuu, mpoTekaromiei o ypasaenuro 4NH3(r) + 502(r) = 4NO(r) + 6H20(r). Bo3morkHa 11 3Ta peakuus
MIPU CTaHAAPTHBIX YCIOBUSIX?

3. Koncranra paBHOBecHsi roMoreHHO# cuctembl N2 + 3H2 <> 2NH3 npu HekoTopoii Temiiepatype paBHa 0,1. PaBHOBecHBIE
KOHIICHTPAIIMU BOJIOPOAA M aMMHUaKa COOTBETCTBEHHO paBHEI 0,2 u 0,08 MoJ1b/71. BRrunciiuTe paBHOBECHYIO ¥ HCXOJHYIO
KOHIICHTPAIINH a30Ta.

4. CocTaBbTe CXeMy, HAITUIIUTE HIIEKTPOHHBIE YpaBHEHHS JIEKTPOAHBIX MpolieccoB U Beraucaute 3/C rarpBaHHYECKOTO dJIEMEHTa,
COCTOSIIIETO U3 CBUHIIOBOW M MarHUEBOH IUIACTHH, OMYILIEHHBIX B pACTBOPHI CBOMX coJiel ¢ KoHueHTpauueid CM Pb2+ = CM
Mg2+=0.01 mons/n. EO Pb2+/Pb =-0,127 B, E0 Mn2+/Mn = -1,18 B.

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIHCHTHI:

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

2) METOIOM ToJypeakiuit (4,5)

YKaXUTe OKHUCIIUTENb 1 BOCCTAHOBHUTEb.

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

H3AsO3 +Zn + HCl AsH3 + ZnCI2 + H20

NaVvO2 + H202 + H2SO4 — HVO3 + Na2S04 + H20

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

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

6. CocTaBpTe DICKTPOHHBIC YpPaBHEHHS IPOILIECCOB, IPOUCXOSIINX HA IPAQUTOBBIX AIICKTPOAAX IPH MICKTPOIN3E PACIUIABOB U
BoHBIX pacTBOpoB NaCl 1 KOH. CxonbpKo JTUTPOB (H.y.) Ta3a BBIISIUTCS HA aHOZE TIPH JICKTPONIN3E THAPOKCHAA Ka-JHs, €CITN
9JIEKTPOJIN3 MPOBOIUTH B TeueHue 30 MuH mpu cuie Toka 0.5 A?

Bapuant Ne5

1. Ykazats Tuun cBs3u B Mostekynax HCN, SiH4, CO, NO2. Kakue 371eKTpoHBI IPHHUMAIOT y9acTHE B 00pa30BaHUU CBSA3EH, IMEET
T MecTo rubpuau3anus (kakas) u - csi3p? [lokakuTe HampaBiieHHE NEPEKPbIBAaHUS AJIEKTPOHHBIX 00akoB. KakoBa popma
MoJieKyIn?

2. Vcxons U3 3HAUCHHH CTAaHAAPTHBIX TEIUIOT 00pa30BaHMs M aOCOIIOTHBIX CTAaHJaPTHBIX YHTPOIHI COOTBETCTBYIOIINX BEIIECTB,
Beruucnute G0298 peakunu, npotekaromeit mo ypasuenuo NH3(r) + HC1(r) = NH4Cl(k). MoseT nu 3Ta peakius npu
CTaHJAPTHBIX YCIOBUAX UATH CAMOIIPOU3BONILHO?

3. Koncranra paBHOBecHs: roMoreHHo# cuctemsl CO(T) + H20(r) <> CO2(r) + H2(r) nmpu HeKoTOpo# Temmeparype paBHa 1.
Brruncnnrte paBHOBECHBIE KOHIIEHTPAINH BCEX PEarHPyIOIINX BEIIECTB, ECIH NCXOAHBIC KOHIIEHTPAIX paBHbI (Mois/i):  [COJucx
=0,10; [H20O]ucx = 0,40.




4. CocTaBbTe CXeMy, HAITUIIUTE AIIEKTPOHHBIE YpaBHEHHS JIEKTPOAHBIX MpolieccoB U Beraucaute 3/C rarpBaHHYECKOTO dJIEMEHTa,
COCTOSIIIETO U3 cepeOpsHBIX AJEKTPOAOB, ONyleHHbIX: nepBbiii: B 0.01 H., a BTopoi B 0.1 H. pacTBopbl AgNO3.

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

5. Jlns caeyromux ypaBHEHUH Togo0paTh K03 GHIUCHTEL:

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

2) METOIOM Tonypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEb.

K2Sn03 + Br2 + KOH K2Sn0O4 + KBr + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

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

NaVvO02 + H202 + H2S0O4 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2SO4 — H3PO4 + K2S0O4 + MnSO4 + H20

6. CocTaBbTe DICKTPOHHBIC YpPaBHEHHS IPOLIECCOB, IPOUCXOSIINX Ha YrOJBHBIX IEKTPOIaX MPHU JIEKTPOIIH3E PACTBOpa
CuCl2. Beruucnute Maccy MeH, BBIIEIUBIIICHCS HAa KaTOe, €CIIM Ha aHO e BBIAETIIIoch 560 Mt rasa (H.y.).

Bapuant Ne6

1. Ykazate Trn cBs3u B Mostekyinax COS, COCI2, CF4, H2Se. Kakue 371eKTpOHBI IPHHAMAIOT YIacTHE B 00pa30BaHNUH CBS3EH,
MMEeT JIM MeCTO ruOpuau3anus (kakast) ¥ - cBs13b? [lokakuTe HampaBIleHNE IePeKPBIBAHMS 3JIEKTPOHHBIX 00aKkoB. Kakosa dopma
MoJieKyn?

2. UeM MOXHO OOBSICHUTB, YTO NP CTAHAAPTHBIX YCIOBHAX HEBO3MOXKHA dK30TepMudeckas peaknus H2(r) + CO2(r) = CO(r) +
H20(x); H=-2,85 xJIx.

3Has TeII0BOM (P (PEKT peaKkuuy U aOCOMIOTHBIC CTAHAAPTHBIC YHTPOITUH COOTBETCTBYIOIINX BemecTB, onpeaenute G0298 sroit
PEaKIIH.

3. Brraucnure KOHCTaHTY paBHOBecHs Ut roMorenHol cucteMsl CO(r) + H20(1) «» CO2(r) + H2(T) eciin paBHOBECHE KOH-
LEHTpaluy pearupyroummx seuiects (Moinw/n): [CO]P = 0,004; [H20]P = 0,064; [CO2]P = 0,016; [H2]P = 0,016. Uemy paBHbI
UCXOJIHbIE KOHLEHTpauuu Boasl 1 CO?

4. CocTaBbTe CXeMy, HAIUIIUTE AIEKTPOHHbBIE YPABHEHUS 3JIEKTPOJHBIX MPOIIECCOB, U Beranciaute J/1C MeqHo-KagMHueBoro
raJlbBaHMUYECKOT0 2JieMeHTa, B kotopoM CM Cd2+ = 0.8 mons/m, a CM Cu2+ = 0.01 monas/n1. E0 Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. s caenyromux ypaBHEHHH ogo0paTh KO3 GHIIUCHTHI:

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

2) METOAOM Moypeakuuil (4,5)

VYKakKUTEe OKUCIUTEIb U BOCCTAHOBUTENb.

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

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

H3AsO3 + KMnO4 + H2SO4 H3AsO4 +K2S04 + MnS0O4 + H20

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

6. CocTaBbTe AJIEKTPOHHBIE YpaBHEHHS MIPOLIECCOB, MPOUCXOISIINX Ha JIEKTPoAaxX npu sMekTpoiuse pactBopa KOH. Yemy paBHa
cuIa Toka, eciu B TedeHue 1 u 15 mun 20c¢ Ha aHOzE BBIACTMIOCH 6.4 T Ta3a? CKOJIBKO JIMTPOB Ta3a (H.y.) BBIACIUIOCH IPYA 3TOM Ha
Karone?

Bapuant Ne7

1. Yka3ate Tun cBsi3u B MoJiekynax BiCl3, J2, SiJ4, NF3. Kakue 351eKTpOHBI IPUHAMAIOT y4acTHE B 00pa30BaHUU CBSI3CH, UIMEET JIK
MecTo rudpuan3anys (kakas) u - cBa3b? [lokaxuTe HampaBIeHHE IePEKPHIBAHUS AIEKTPOHHBIX 001aKkoB. KakoBa popma monekyn?
2. Peaknus ropenus auetusieHa uuet no ypasuenuto C2H2(r)+5/202(r) = 2CO2(r) + H20 (k). Boruucnure G0298 n S0298.
OOBsICHUTE YMCHBIIICHHE SHTPOIIMHU B PE3YJIbTaTe STOH PEeaKIyuy.

3. PaBHoBecue romorenHoit cucreMel 4HC1(T) + O2 «» 2H20(r) + 2C12(T) ycTaHOBIIIOCH TIPH CIIEIYIOIIIX KOHIIEHTPAITHIIX
pearupyronumx Beniects (Monw/n): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Beryrcaute HCXOAHbIE KOHIIEHTpa-
LM XJIOPOBOAOPO/IA U KHCIOPOa.

4. ToteHmwman cepedpsiHOTO 3MeKTpoaa B pactBope AgNO3 coctaBmit 95% OT 3HAUEHUS €0 CTAHAAPTHOTO AIICKTPOHHOTO
noTteHnuana. YeMy paBHa KOHIICHTpanus HOHOB Ag+ (mons/m). EO Ag+/Ag =+0,8 B.

5. JInst cnenyromux ypaBHeHH Toqo0paTh KOdQpPUIUEHTHI:

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

2) METO/IOM MoTypeakiuit (4,5)

YKaKuTe OKUCIHTENb U BOCCTAHOBUTEb.

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

K2SnO3 + Br2 + KOH K2SnO4 + KBr + H20

Na3CrO3 + PbO2 + NaOH — Na3CrO4 + Na2PbO2 + H20

H3AsO3 + KMnO4 +KOH K3AsO4 +K2MnO4 + H20

AsH3 + KMnO4 + H2S0O4 H3AsO4 +K2504 + MnSO4 + H20

6. CocTaBbTe DICKTPOHHBIC YpPaBHEHHS ITPOIECCOB, IPONCXOISIINX Ha YrOJBHBIX IEKTPOIax MPH 3IEKTPOIIH3E PAcTBOpa
Na2SO4. Beruncnure Maccy BelIecTBa, BBIISISIONIETOCS Ha KaTo/ie, €ClTM Ha aHoje Beiaensercs 1.12 i rasa (H.y.). Kakas macca
H2S04 obpa3zyercs npu 3TOM Bo3Jie aHOAA?

Bapuant Ne8
1. Yxa3zatp Tun cBs3u B Moniekyinax BeO, KJ, NiBr3, PH3. Kakue a51eKTpoHbI IPUHUMAIOT y4acTHe B 00pa30BaHUU CBSI3€H, UIMEET JIK




MecTo rubpuanzanus (kakas) u - cBa3b? [lokaxuTe HampaBIeHHE IePEKPHIBAHUS MIEKTPOHHBIX 001akoB. KakoBa popma monexyn?
2. IIpu nmonyueHun MOJISPHOI Macchl SKBUBaJIeHTa ruapokcuaa kanbuus uz CaO(k) u H20(x) Beinensiercs 32,53 k/x Terio-Tol.
Harmmure TepMoXuMHuYecKkoe ypaBHEHHE 3TOH PeaKIIUK M BEIYHCINTE TEIUIOTY 00pa30BaHMs OKCHAA KaJBIIUS.

3. KoHcraHTa ckopocTn peakmuu pasnoxeHus N2O, nmpoTekaromei o ypasaeruto 2N20 = 2N2 + 02, pasna 5[110-4. Ha-
ganbHas KoHUeHTparus N20 paBHa 6,0 Monb/. Beraucinure HaualbHy!0 CKOPOCTh PEAKIUH U €€ CKOPOCTh, KoTa pasnoxurcs 50%
N20.

4. Ilpn kakoi KOHIICHTpauy HOHOB Zn2+ (B MOJIB/JI) MOTEHIHAN ITHHKOBOTO AekTpona Oynet Ha 0.015 B MensIre ero cran-
JAPTHOTO 3JeKTpoaHoro noreHnuaia? EQ Zn2+/Zn =-0,76B,

5. JI7st cneayromux ypaBHEHHH To00paTh KO3 GUIIUEHTBI:

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

2) METOOM Moypeakuuit (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEITb.

MnO2 + KCIO3 + KOH K2MnO4 + KCI + H20

Na2SeO3 + Br2 + NaOH Na2SnO4 + NaBr + H20

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

H3As03 + KMnO4 + H2SO4 H3As04 +K2S04 + MnSO4 + H20

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

6. OnrHAKOBEIE JIN OYIyT HPOIYKTHI, BEIICIUBIINECS U3 PACTBOPOB Cyib(aTa Kamus 1 kKapOOHaTa KaJvs IPH MPOITyCKaHUH depes3
9TH PaCTBOPBI AIEKTPHUYECKOro Toka. COCTaBbTe YpaBHEHHS IPOIECCOB.

Bapuant Ne9

1. YkazaTs Tun cBs3u B Monekynax SiH4, BF3, N20O, AIF3. Kakue 31eKTpOoHBI IPHHUMAIOT y4acTHEe B 00pa30BaHHUHU CBSA3EH, UMeeT
J1 MecTo ruOpuan3anms (Kakas) U - cBsi3b? [lokakuTe HanmpaBIICHHE MEPEKPBIBAHUS IICKTPOHHBIX 00makoB. Kakosa dhopma
MoJteKyn?

2. Peakmus TopeHNsT METHIIOBOTO CIIMPTA BBIpaXkaeTcs TepMoxuMudeckuM ypasaeHneM CH3OH(x) + 3/202(r) = CO2(r) + 2H20
(x); H=? Boruncnure TermnoBoii 3¢ ¢exT 3ToH peakiyu, eciau U3BECTHO, YTO MOJISIpHas TeroTa napoobdpasosanust CH3OH(x)
paBHa +37,4 kJ[x.

3. B romorenHoii razoBoii cucteme A + B «» C + D paBHOBecHe YCTaHOBHIIOCH ITPH KOHIIEHTparusax (Moib/i): [B] = 0,05 u [C] =
0,02. KoncranTa paBHOBecus cucteMbl paBHa 0,04. Berancianre ncXoaHble KOHIIEHTpAIUY BemecTB A u B.

4. MapraHIIeBbIii 3JICKTPO]] B pacTBOPE €ro coiu uMeeT nmoteHiman —1.23 B. Beruucnute koHmeHTpanuo nonoB Mn2+ (Mosw/in). EO
Mn2+/Mn = -1,18 B.

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIHCHTHL:

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

2) METOJIOM ToJypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBHUTEb.

K2Sn03 + Br2 + KOH K2SnO4 + KBr + H20

AsH3 + HNO3 — H3AsO4 + NO2 + H20

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

K2S + KMnO4 + H2S04 — S + K2S04 + MnSO4 + H20

NaCrO3 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

6. CocTaBbTe CXeMy 3JIEKTPOJIH3A:

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

BapuanT Nel0

1. Ykazate Tun cBsi3u B MoJiekynax CCl4, CO2, NO, CS2. Kakue 351eKTpOHbI IPHHUMAIOT yIacTHe B 00pa30BaHHUHU CBSI3EH, UMEET JTN
MecTo rudpuan3anys (kakas) u - cBa3b? [lokaxuTe HampaBIeHHE IePEKPHIBAHUS AIEKTPOHHBIX 001aKkoB. KakoBa popma monekyn?
2. Beruucnure, CKOJIBKO TEIUIOTHI BBIACIUTCS MPH cropanuu 165 1 (1.y.) anetunena C2H2, ecnu npoayKTaMu cropanust siBIs-10TCs
JUOKCHJ yIJIepo/ia 1 Mapbl BOAbI?

3. B romorenHotii cucrteme A + 2B <> C paBHOBECHbBIE KOHIIGHTPAIIMH Pearupyromux ra3oB (Mons/n): [A] = 0,06; [B] =0,12; [C] =
0,216. Beruucnute KOHCTAHTY PAaBHOBECHS CUCTEMBI M HCXOAHbIE KOHIIEHTPAIMX BelecTB A u B.

4. Hanuimute ypaBHEHHUS dJISKTPOIHBIX peaknnii u Beruuciaute DJ[C rampaHryueckux map: a) Zn/Zn2+|| Pb2+/ Pb, ecniu CM Zn2+ =
0.1, CM Pb2+=0.01,

6) Ni/Ni2+|| Pd2+/Pd, eciu CM Ni+ =4[110-2, CM Pb2+ = 5(110-3.

EO0 Zn/Zn2+=-0.76 B

EO0O Ni2+/Ni=-0.25B

EO0 Pd2+/Pd =+0.99 B

EO Pb2+/Pb=-0.127 B

5. JInst clneayromux ypaBHEHHH Moa00paTh KO3 GHUIIUEHTBI:

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

2) METOJIOM IToypeakuui (4,5)

YKaxuTe OKUCIUTENh U BOCCTAHOBUTETb.

KMnO4 + Na2S03 + KOH — K2MnO4 + Na2S04 + H20

K2Cr207 + HC1 — CI2+CrC13 + KCI + H20

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

FeSO4 + KCI103 + H2SO4 — Fe2(S04)3 + KCI + H20

6. CocraBbTe CXEMY 2JIEKTPOIN3A:

a) B paciuiase NaBr 6) B pactBope CuSO4 ¢ pacTBOPUMBIM aHOAOM.




Bapuant Nell

1. Yxa3zatp Tun cBs3u B Moniekyinax BeF2, CO2, NO2, NF3. Kakue a51eKTpoHbI IPUHUMAIOT y4acTHe B 00pa30BaHUU CBSI3EH, UMeeT
JIM MecTo rHOpuan3aims (Kakas) U - cBsi3b? [lokaknTe HanpaBIIeHHE ITEPEKPBIBAHMS JICKTPOHHBIX 00makoB. Kakosa dhopma
MoJIeKyIn?

2. TennoBoit 3(h(heKT peakIuu cropaHus >KUAKOro 6eH301a ¢ 00pa30BaHUEM NapOB BOJBI M AUOKCHA yrieposa paBeH -3135,58
k/[x. CocTaBbTe TEPMOXUMHYUECKOE YPaBHEHHE ITOM PEAKIUU M BEIUUCIUTE TeIIOTy o0pazoBanust COHO6(xk).

3. B romorennoii cucreme CO+C12+>COCI2 paBHOBECHBIE KOHIIEHTPALINH Pearupyromux semects (Mois/m): [CO] = 0,2; [C12] =
0,3; [COCI2] = 1,2. BerunicnuTe KOHCTAHTY PAaBHOBECHSI CUCTEMBI M HcXoaHbie KoHueHTpamuu C12 u CO.

4. Boranciute 9/1C KOHIEHTPALMOHHOTO 3JIEMEHTA, COCTOSIIET0 U3 IMHKOBBIX AJIEKTPOJIOB, OMYLICHHBIX B PACTBOPHI Cylb-(arta
UHKa ¢ KOHIeHTpanusamu 2[110-2 mone/n u 3,250110-3 mob/1.

5. Jlna cuenyromux ypaBHEHHH oxo0paTh K03 GUIHCHTH:

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

2) METOJIOM mostypeakuuii (4,5)

YKaXuTe OKUCIUTENh U BOCCTAHOBHUTEh.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

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

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

H3AsO03 + KMnO4 + H2S04 H3As04 +K2S504 + MnS0O4 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

6. CocTaBbTe CXEMY 3JIEKTPOJIHN3A:

a) B paciutase BaCl2 6) B pactBope BaCl2 ¢ yroisHBIMU 3JI€KTPOIAMHU.

Bapuant Nel2

1. Yka3zatp Tun cBsizu B Moiekyinax AICI3, BeCl2, NO, CO2. Kakue 351eKTpOHbI IPHHAMAIOT y4acTHE B 00pa30BaHUU CBSI3CH, HIMEET
T MecTO rudpuau3anys (kakas) U - cBsi3b? [lokaxknuTe HampaBlieHHE TIEPEKPBIBAHUS JIEKTPOHHBIX 00yakoB. KakoBa gopma
MoIeKyn?

2. BBIYHCITUTE KOJIUYECTBO TEIUIOTHI, KOTOPOE BBIICIUTCS MPH BOCcCTaHOBICHHU Fe203 MeTauindecKiM alFoMUHHEM, ECITH OBLIO
nosydeHo 335,1 r xenesa.

3. Peaknusa uzer no ypasaenuto H2 + 12 = 2HI. Koncranta ckopocTH 3TOM peaknuu pu HEKOTOpoi TeMuepaType passa 0,16.
HcxonHble KOHLIEHTpALMK pearupyomux semects (Monbs/n): [H2] = 0,04; [12] = 0,05. Beruncnure Ha4yaabHyI0 CKOPOCTh PEeaKUH U
ee ckopoctb ipu [H2] = 0,03 mos/i1.

4. Ilpn KaKko¥ KOHIICHTPaNy HOHOB MeIH (+2) IOTEHIIMAII MEITHOTO JIEKTPO/Ia PaBeH CTAHAAPTHOMY HOTEHIHATY BOZOPO-HOTO
anekrpoaa. EO Cu2+/Cu=+0,34 B.

5. JInst cneayromux ypaBHEHHH Toa00paTh KO3 GHUIIUEHTBI:

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

2) METOJIOM Ioypeaknui (4,5)

YKaXUTe OKUCIUTENb U BOCCTAHOBHUTEIb.

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

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

Na2SeO3 + CI2 + NaOH Na2SeO4+ NaCl + H20

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

H2S203 + HCIO — H2S04 + HC1 +S + H20

6. CocraBbTe CXEMY IEKTPOIN3A:

a) B paciuiase NaBr 6) B pactBope NaBr ¢ yroJbHbIMH U METHBIMH AJIEKTPOJAAMHU.

Bapuant Nel3

1. Ykazats Tun cBs3u B Monekynax BeO, CO, NO, NF3. Kakue 3nekTpoHb! IPUHUMAIOT y9acTue B 00pa30BaHUU CBA3Eil, IMe-eT 1
MecTo rudpuan3anus (Kakast) 1 - cBs3b? [lokaxxuTe HarpaBiIeHUE IEPEKPBIBAHNS 3JIEKTPOHHBIX 001aKk0B. KakoBa opma Mosnekyn?
2. I'a3000pa3usrii aTruoBkid ciupt C2H5SOH MosxHO momyauts npu B3anMo ericTeru stmieHa C2H2(r) u BoastHBIX mapos. Ha-
MUIINTE TEPMOXUMHUIECKOE YPAaBHEHHE 3TOH PeakIny, IPEeABAPUTEIHHO BEIYHUCIIUB €€ TEIIIOBOH (D (HeEeKT.

3. Peaknus uzet no ypasaenuto N2 + 3H2 = 2NH3. Konnenrpauun yqacTByOIHUX B Heil BemecTB (Moib/mn):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. Boruncnure KOHIICHTPAIIUIO BOAOPOAa 1 amMuaka, ipu [N2] = 0,5 monb/m.

4. Kaxoit 1omKkHa OBITh KOHIIEHTPAIHS COJIM IMHKA B PACTBOPE, YTOOBI 3JIEMEHT

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

EO0 Zn/Zn2+=-0.76 B

E0 Mg2+/Mg=-237B

5. Jlns caenyromux ypaBHEHUH Togo0paTh K03 GHIHCHTHI:

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

2) METOIOM Tonypeakiuit (4,5)

YKaXUTe OKUCIUTENh U BOCCTAHOBHUTEb.

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 H3AsO04 +K2504 + MnSO4 + H20




6. CocTaBbTe CXEMY SJIEKTPOIH3A!
a) B paciuiaBe u B pactBope SrCl2 ¢ HepacTBOPUMBIMHE 3JIEKTPOIaMHU
0) B pactBope NiSO4 ¢ pacTBOPUMBIM aHOJIOM.

Bapuant Nel4
1. Yka3zatp Tun cBsi3u B Moiekyinax LiH, NH3, H20, HF. Kakue a51ekTpoHbl IPUHUMAIOT y9acTHe B 00pa30BaHUU CBSI3EH, UMEET JIU
MecTo THOpuan3anys (Kakas) u - cBA3b? [lokaxknuTe HarpaBiIeHHE TIEPEKPHIBAHMS JIEKTPOHHBIX 001akoB. KakoBa popma monekyn?

2. Boruncnure G0298 11 cnemyromux peakiuii:

a)2NaF(x) + ClI2(r) = 2NaCl(x) + F2(1), 6) PbO2(x) + 2Zn(x) = Pb(x) + 2ZnO(x)

MOKHO 1 TOITy9UTh (TOp MO peakuu (a) 1 BoccTaHOBUTE PbO2 maKoM 1o peaxnui (0).

3. Peaknus uzet no ypasaenuto N2 + O2 = 2NO. KoHeHTpaluu HCXOAHBIX BELECTB A0 Havyaja peakuuu Obutu [N2] = 0,049
MoJi/i1, [02] = 0,01 Mob/i1. BeIMucanTe KOHIIEHTPAIUIO 3TUX BelecT, koraa [NO] = 0,005 mous/m.

4. Ilpn kakoi KOHIIEHTpanuy HOHOB Fe2+ ayekTpoaHEIif moTeHnnan xemnes3a paseH Hymo. EQ Fe2+/Fe = -0,44 B.
5. Jlns caemyromux ypaBHEHUH Togo0paTh K03 GHIUCHTHI:

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

2) METOJIOM ToTypeakiuit (4,5)

YKaXuTe OKUCIUTENb U BOCCTAHOBUTETb.

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

HNO3 + Ca — NH4NO3 + Ca(NO3)2 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20

K2S + KMnO4 + H25S04 — S + K2SO4 + MnSO4 + H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocTaBbTe CXeMy 3JIEKTPOJIN3A:

a) B pacrutaBe Ca(OH)2

6) B pactBope Ca(OH)2 u NiCl2 ¢ HepacTBOPUMBIMU JEKTPOJAMHU

B) B pactBope Cd(NO3)2 ¢ pacTBOPUMBIM aHOJIOM.

5.3. KpuTtepuu BbICTaBJIeHUs] OLEHKH CTYIeHTY

OreHka «5» (OTIMYHO) CTABUTCS €CIH: TIOJIHO PACKPBITO COJep KaHUe MaTepraa OMIeTa: HCUSpIBIBAIOIINE U apTyMEHTHPOBaHHBIE
OTBETHI Ha BOIPOCHI B OHJIeTe; MaTepUa U3JI0)KEH I'PaMOTHO, B OIIPEAEIICHHOH JIOTMYECKOi MOCIIeJ0BaTeIbHOCTH, HE TpeOyeT
JIOTIOJTHUTENBHBIX TTOSICHEHNH, TOYHO HCIONIB3YeTCs TEPMUHOIIOTHS; IEMOHCTPHPYIOTCS TITyOOKHE 3HAHUS AUCIUILUTHHEI (MOITYIIA);
JTaHBI 00OCHOBAHHBIC OTBETHI HA JOTIOIHHUTEIBHBIE BOIPOCHL.

Onenka «4» (XOpoI10) CTaBUTCS, €CIIM: OTBETHI HA MIOCTABJICHHBIE BOIIPOCH! B OMJIeTe U3AaraloTcs CUCTEMaTU3UPOBAHO U
HOCIIEZIOBATEIBHO; JEMOHCTPUPYETCSl yMEHHE aHAIN3UPOBATh MaTeprall, OAHAKO HE BCE BHIBOBI HOCSIT apTYMEHTHPOBAHHBIN 1
JIOKa3aTeNbHBIN XapaKTep, B M3JI0KCHUH JOITYIIEHB! HeOOIbIIHe IPoOesl (HETOYHOCTH), HE HCKA3HBINNE COJCPIKaHNE OTBETA;
MaTepHuan U3aaraeTcs yBepeHHO, B OCHOBHOM IIPaBIJIBHO JJAHBI BCE OMPEACIEHHS U MOHSITHUS; IPU OTBETE Ha AOIOIHHUTEIbHbIE
BOIPOCHI MOJIHBIE OTBETHI AAHbI TOJIBKO MPY HOMOIIM HABOASIIUX BOIIPOCOB.

Ouenka «3» (yIOBIETBOPHUTEIHEHO) CTABUTCS, ECIIN: HETIOIHO MM HETIOCIIE0BATENILHO PACKPBITO COJEPKaHIE MaTepHaia, HO
MOKa3aHo oOIee MOHNMAaHIEe BOIPOCa U IPOAEMOHCTPUPOBAHBI YMEHHS, JOCTATOUHBIC IS TAJbHEHIIIETO0 YCBOCHHUS MaTepuaa;
MMEJIUCh 3aTPYIHEHHS WU JIOTTYIIEHbI OIIMOKK B ONPEACIICHUH TIOHATHH, HCIIOIb30BAHMN TEPMUHOJIOTUH, UCIIPABIICHHBIE TT0CIIe
3aMevaHMi [IPEeTIojaBaTelisl; MPH HEMOIHOM 3HaHHU TEOPETHYECKOT0 MaTepralla BhISIBIICHA HEJJOCTaTOYHask C(OOPMUPOBAHHOCTb
KOMITCTEHIINH, YMEHHI 1 HABBIKOB, CTYJICHT HE MOXET IPUMEHUTH TEOPHIO B HOBOH CHTYaIllH.

OreHka «2» (HeyIOBIETBOPUTEIBHO) CTABUTCA, €CIIU: HE PACKPBITO OCHOBHOE COJIepKaHHe yueOHOTo MaTepuana; 00HapyKEeHO
HEe3HaHWE WM HEMIOHUMaHue Ooibliei i Hanbosee BaXKHOH 4acTH y4eOHOr0 MaTepHaa; JOIMYIICHbI OIIMOKH B ONPE/ICICHUN
TOHATHUH, TP UCTIONIH30BAaHUH TEPMHUHOJIOTHH, KOTOPHIE He MCIIPABICHBI ITOCIe HEeCKOJIBKUX 3aMEeUaHt i MperoiaBaTelis; HapylieHa
JIOTHKA B U3JIOKCHUH MaTepuasa, HeT HeOOXOIUMBIX 0000IIeHIH 1 BEIBOJIOB; HEAOCTATOUYHO C(HOPMHUPOBAHBI HABBIKH MMICHMEHHOM
peun; paboTa sIBISIeTCs IIaruaToM JIpyrux padbot 6onee uem Ha 90%.

5.4. ®opma npoMe;KyTOUHOM aTTecTALMHU

IIpomexyTouHas aTTecTalus Mo Pe3yIbTaTaM CEMEeCTpa MO JUCLHUILIMHE IPOXOAUT B (JOpME IK3aMEeHa.

KoHTpoJ1b 32 yCBOCHHEM TCOPETHICCKUX 3HAHUH M MPAKTHISCKUX HABBIKOB (TEKYIINI KOHTPOJIb) OCYIICCTBISCTCS
MIPEToIaBaTENSIMU TIPU TPOBEPKE YMEHUS aHATU3UPOBATh HAYYHBIE TEOPHH, ApTYMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHIS; B
XOJIe PelleHNs PAaKTHUECKUX 3aJaHui, CUTYallHOHHBIX 3ajay, IPH 3allIUTe JOKIAJI0B Ha PAKTHYECKUX 3aHATUSX, 1€0aTOB,
MPOBEPKE CAMOCTOSITENBHOM pabOTHI CTYICHTA.

®DOoH/T OTICHOYHBIX CPECTB pa3paboTaH U YTBEPXKJCH MPOTOKOIIOM 3acenaHus Kadeapsl.

6. YAEBHO-METO/JJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHHME JUCIUITIJIMHBI (MO YJISA)

6.1. Pexomennyemas jqureparypa

6.1.1. OcHoBHas JuTEpaTYypa

ABTODBI, COCTaBHTEITH 3arnaBue W3narenscTBO, TOA
JI1.1 | Mapmankun, M.®. Xumus : yaeoHoe mocooue / M.®. Mapmankus, 1.C. I'puropss, | CtaBpomnons : CKDVY, 2015. -
J.H. Koanes [OnexTponnslii pecypc]: Pexum nocrymna 228 ¢., 2015
URL: http://biblioclub.ru/index.php?page=book&id=457440




ABTOpBI, COCTABUTETH

3arnaBue

W3narenbCcTBO, TOI

J1.2

Bocrpuxosa, H.M.

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

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

6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA

ABTOpBI, COCTaBUTCIIN

3arnaBue

I/I3I[aTeJ'IBCTBO, ron

J12.1

Jlyneiixo, T.I.

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

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

6.1.3. MeTtonuyeckue pa3padoTku

ABTOpBI, COCTaBUTEIH

3arnaBue

WznaTenbcTBO, roj

JI3.1

JIumatos A.E.

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

CoBp. TeX. yHUBEp-T. PsI3aHb,
2021

JI3.2

Kysmunkosa A.l.

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

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

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

Ol

OneKkTpoHHO-0NOMMoTeYHas cucTeMa 'Y HUBEpCHTETCKas OMOIHOTeKa OHTaiH"

6.3.1 IlepeyeHb MpOrpaMMHOro odecrevdeHust

6.3.1.1

JInuensuonnoe I10

6.3.1.2

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

6.3.1.3

2. Windows XP, Autodesk AutoCAD

6.3.14

6.3.1.5

CBoboaHo pacnpoctpansiemoe [10

6.3.1.6

1. OducHoe npunoxernue Libre Office;

6.3.1.7

ApxuBatop 7-zip;

6.3.1.8

Bpayszep nzobpaxxenuii Fast Stone Image Viewer;

6.3.1.9

6.3.1.1
0

2

3.

4. PDFpunep Foxit Reader;

5 Menua npourpsBatens VLCmediaplayer;

6.3.1.1
1

6. Bpayzep Google Chrom, FireFox;

6.3.1.1
2

7. IIporpamma asst pabotel ¢ rpadukoit XnView;

6.3.1.1
3

8. 3ByKoBOil peaakrop Audacity;

6.3.1.1
4

9. Mathcad Express

6.3.1.1
5

6.3.2 IlepeuyeHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

CnpaBquo — IIpaBOBas CUCTEMaA «FapaHT»

6.3.2.2

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

6.3.2.3

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

6324

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

6.3.2.5

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

6.3.2.6

[podeccuonanbubie 6a3pl TaHHBIX:

6.3.2.7

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

6.3.2.8

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

6.3.2.9

raai.org — Poccuiickast Acconuanys HCKyCCTBEHHOTO HHTEIJICKTa

6.3.2.1

http://www.raasn.ru/index.php Poccuiickas akaneMusi apXUTeKTypbl U CTpouTeabHBIX Hayk (PAACH)




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUTLIJIMHBI (MO YJLSA)

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

7.2(390048, r. Ps3ans, yn. HoBocenos, a. 35 "A", ayn.103, JlabopaTopust xummdeckoi Texaonoruu, ObopynoBaHue:
(OTORIEKTPOKOIOPUMETP; criekKTpoMeTp MYM-2, nossipumerp, peppakromerp, pHmeTpbl, XxpomaTorpad), CeKTpOMETPHI
K®K-2 u KOK-3, YO cnekrpometp DI14, 31neKTpoHHBIN MEKpOcKoT, oopyaoBanue it TCX, aBamopaTop poOTOPHBIH,
Ha0Op XMM. MOCY/BI, IITATUBHI U TIP.

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

7.41390048, r. Pszansb, yn. HoBocenos, a. 35 "A", ayn.109, [Tomemenue y1si caMOCTOSATENBHOM pabOThI
obOygaromuxcs.ObopynoBanue: padodee mecto: Pentium IV-2I'6 — 2 mt. [Ipunateps- MO®Y HP 125 — 2mT; Komriekr
nepudepuitHoro MyIsTuMeuiHOr0 000pyaoBanus. [logxmouenne Kk ckopoctHoMy VIHTEpHETY.

8. METOIUYECKHUE MATEPHUAJIBI U151 OBYYAIOIIIUXCSA IO OCBOEHUIO JUCIUIIJIMHBI (MO YJISA)

I'moccapuit

AHanuTHuecKas XUMHUS — HayKa O METOJax ONpeJelIeHUs] COCTaBa BEIIEeCTBa, Opa3/eNaeTcsl Ha KaueCTBEHHbIH aHaIu3,
HaIleJICHHBIN Ha OTpe/IeNIeHHe TOT0, YTO MITH KaKHe BEIIeCTBa, B Kakoi (opme HaxoanuTcs B 00pasiie, M KOJIMUSCTBCHHBIIN aHaJIH3,
HAIICJICHHBIN Ha OIpEIeNICHNHE TOT0, CKOJIBKO TAHHOTO BEIIECTBA (JIEMEHTOB, HOHOB, MOJIEKYISAPHBEIX (JOPM U 1Ip.) HAXOAUTCA B
oOpaste.

ATOoMHas Macca abCOJIIOTHAsI — Macca OIHOTO aTOMa XUMHYECKOTr0 3JIEeMEHTa (BbIPaXKEHHAs B KI' WU T), ONpesieNsieMas METOA0M
MAacCCIIeKTPOMETPHH. 3HAUeHHS aOCOFOTHBIX ATOMHBIX MacC Ype3BbIYaifHO Mabl M HEYINOOHKI IS HETIOCPEICTBEHHOTO
ucnonb3oBanust (ot 1-10-27 mo 1-10-25 kr), mMOSTOMY BMECTO HUX HCIIOIB3YIOTCS OTHOCUTENBHBIE aTOMHBIE MacChl. AOCOTIOTHYIO
MacCy aToMa MOXKHO BBIYHCIIUTD MIEPEMHOKEHHEM OTHOCHTENIbHOM aTOMHOM Macchl M aTOMHOM €IMHUIIBI MAcChl, KOTOPask paBHa
1,66-10-24 xr.

ATOMHas Macca OTHOCHTENBHAs — YHCIIO, IIOKA3hIBAOIIEE BO CKOJIBKO Pa3 Macca OJHOTO aToMa JaHHOTO 3JIeMeHTa Oombie 1/12
9acTH Macchl aroMa u3oromna yriepoga—12 (12C). OTHocuTeNnbHbBIE aTOMHBIE MAacChl JJIEMEHTOB yKa3aHbl B [lepuoauueckoit
CHCTEMeE, P 3TOM ISl OOJIBIIMHCTBA 3JIEMEHTOB YKa3aHbl cpeJHeapru(hMETHIECKHE 3HAUCHHST OTHOCUTEIBHBIX AaTOMHBIX Mace JUIs
MPUPOTHOM CMECH N30TOIOB 3THX 3JIEMEHTOB; €MHHUIA H3MEPEHHS — aTOMHAS eTMHUIIA MaCCHl — OOBIYHO HE YKA3bIBACTCS WIIH
yKa3bIBaeTCs B CKOOKax (a.e.M.).

ATOMHBII HOMEp — OPAAKOBBIN HOMep 21eMeHTa B Ilepuoauueckoii cucteMe. EMy paBHBI: ONOKUTENBHBIN 3apsf sApa aToMa,
YHCIIO MTPOTOHOB B SIJIPE aTOMAa U YHCIIO IEKTPOHOB B AJIEKTPOHHOI 000I09Ke aToMa.

BanentrocTs (0T aT. Valentia cuia) — cmocoOHOCTE aTOMa MPUCOETHHATD MM 3aMeIaTh ONPEAeTICHHOE YHCIO IPYTUX aTOMOB HITH
aTOMHBIX TPYIII ¢ 00pa30BaHUEM XUMHUECKOH CBsI3H. CylecTBYeT HECKOJIBKO BUIOB BAICHTHOCTH, HAIIPUMED, CTEXUOMETPUIECKast
— YHCJIO 3KBUBAIEHTOB, KOTOPOE MOXET K ceOe IIPUCOSANHNTD JaHHBIH aTOM, 3JIEKTPOHHAs — YHCIIO XUMUUECKUX CBS3CH,
00pa3yeMbIX JTaHHBIM aTOMOM. 3HaYeHUS 9THX ABYX BAIEHTHOCTEI MOTYT HE COBIIQAaTh: B Mepokcuie Bogopona H-O-O-H
CTEXHOMETPHUIECKasi BaAJICHTHOCTb KHCIOPO/ia paBHA €AWHHUIE, A 3IEeKTPOHHAs — AByM. CyIecTByeT Takke KOOPAUHAIIOHHAS
(cTpyKkTypHasi) BaleHTHOCTb, KOTOpasl ONpeAenseTcs YUCIOM COCEeAHUX aToMOB. KomuecTBeHHOI Mepoii BaleHTHOCTH aToMa
aNIeMEHTa D MOXET CIIYXKHUTh YHCIIO AaTOMOB BOJIOPOAa (BaICHTHOCTH 110 BOJIOPOJLY) WIIH KHCIOpo/a (BaJICHTHOCTH MO KHCIOPOLY),
KOTOpbIe D TpucoeanHseT, 00pasys ruapua DHx mimm okerg OnOm. EcTh 21eMeHThI, KOTpPbIe UMEIOT MOCTOSIHHYIO BaJICHTHOCTb:
onnoBaientHsl H, Li, Na, K, Rb, Cs; neyxBanentusl Be, Mg, Ca, Sr, Ba; TpexBanentsl B, Al. B pa3nu4sbIx cOeANHEHUAX aTOMBI
OJIHOTO U TOTO K€ JJIEMEHTa MOTYT POSABJIATH PA3IMYHbIE BAICHTHOCTH (IIEpEMEHHAs BAIEHTHOCTD): TaK, CEpa JAByXBaJECHTHA B
H2S u CusS, uetsipexBanentHa B SO2 u SF4, mectuBanentHa B SO3 u SF6. B pamkax 351eKTpOHHOM TEOpUU XUMHUUECKON CBSI3U
BAJICHTHOCTB aTOMa OIIPEEIISIETCS YUCIOM €TI0 HeCIIAPEHHBIX 3IEKTPOHOB B OCHOBHOM HJIH BO30Y)KZICHHOM COCTOSIHHH,
Y4JacTBYIOHIUX B 00pa30BaHUH OOIIUX 2IEKTPOHHBIX Hap € NEKTPOHAMHU APYIHX aTOMOB.

Bemectro(a) — ¢pu3ndeckas cyOCTaHINSA CO CHEIUPHISCKAM XUMHYECKAM cOCcTaBOM. KaxxtoMy BemecTBy IpHCyIl HaOOp CBOICTB
— 00BEKTUBHBIX XapaKTEPUCTHK (IUIOTHOCTH, TEMIIEpPaTypa IUIaBICHHS, TEMIIEpaTypa KUIEHHs, TePMOANHAMUIECKIE
XapaKTepUCTUKH, ITapaMeTPbl KPUCTATIIMIECKOH CTPYKTYpHI), KOTOPbIE ONMPEAeNAI0T HHINBUIYaTbHOCTh KOHKPETHOTO BELECTBA U
TEM CaMBbIM MO3BOJIAIOT OTIIMYUTH €0 OT BCEX APYrHX BellecTB. BeriecTa ObIBAIOT MPOCTHIE (COCTOST 3 aTOMOB OJHOTO
XMMHYECKOTO HJIEMEHTa M HE MOTYT OBITH Pa3IO’KeHBI Ha APYTHE BEIIECTBA B YCIOBHUIX XUMHUCCKUX PEAKIHN), CIOKHBIE
(XUMHYeCKe COeTUHEHHS, COCTOSIINE U3 aTOMOB HECKOJIBKHX YIEMEHTOB), HEOPTaHWIECKHE (HE UMEIOT XapaKTEePHOTo JUIs
OpPraHMYeCKUX BELIECTB YIIEPOAHOIO CKENeTa, He COoJepKaT yriaepoja, KpoMe KapOua0B, IUAHUIOB, KapOOHATOB, OKCUIOB
yriiepoia ¥ HEKOTOPHIX JPYTUX COSTMHEHHH, KOTOPHIE TPAJAUIIMOHHO OTHOCAT K HEOPTaHIMYECKAM ), OpraHIHdecKre (Ki1ace
COCMHEHUMH, B COCTaB KOTOPBIX BXOAWT YIIIePO, 3a HCKIIFOYEHIEM KapOUIOB, YTOIBHON KHCIOTHI, KapOOHATOB, OKCHIOB yriaeposaa
Y [IMaHUJIOB), IPUPOIHBIE BellecTBa (cM. MuHepabl).

Boznopozanas cBs3b — hopMa accolraliiy Mex1y JEKTPOOTPHLATEIbHBIM aTOMOM U aTOMOM Bojopoja H, cBsi3aHHBIM KOBaJICHTHO C
JPYTHAM JIEKTPOOTPHUIIATEIFHEIM aTOMOM. B kauecTBe 3/1eKTpooTpHIaTeIbHEIX aTOMOB MOTyYT BhIcTynath N, O min F. Hacto
BOJIOPOJHYIO CBSI3b PACCMATPUBAIOT KAaK IEKTPOCTATHIECKOE B3aUMOIEHCTBHIE, YCUIEHHOE HEOONBIINM pa3MepoOM BOJIOPOIa,
KOTopoe ofecrednBaeT OJIM30CTh B3aUMOJEHCTBYIOIINX AUTIoNell. DHeprust BOJOPOAHOM CBSA3U 3HAYUTEIBHO MEHBILE YHEPTUU
OOBIYHON KOBaJICHTHOH cBs13M (He npebimaeT 40 k/[k/M0JIb), 0THAKO ITOH SHEPTHU TOCTATOYHO, YTOOBI BRI3BATH ACCOIHAIIHIO
MOJIEKYI, T.€. IX 00BEIMHCHNE B JUMEPHI WM OINMEpEL. BomoponHas CBsI3b CITy)KUT IPUYNHON aHOMAJIBHO BBICOKHX TEMIIEPATyp
TUIABJICHUS M KUTIEHUsI TAKUX BEILECTB, Kak (TOPOBOJOPOI, BOJA, AaMMHUAK.




JIBoiiHas CBA3b — KOBAJICHTHAsI XUMHUYECKAs CBSI3b, 00YCIIOBIEHHAS ABYMS OOIIMMH 3JIEKTPOHHBIMH MapaMHu.

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

HonHas cBs3b — NpOYHast XUMUYECKas CBsI3b, 00pa3yroIascs MeXx 1y aToMaMu ¢ 00bLION pazHocThio (>1,7 mo mkane [Tonunra)
JNEKTPOOTPHUIATEIILHOCTEH, IPH KOTOPOH 00IIast 3IEKTPOHHAS Mapa IMOJHOCTBIO MEPEXOIHUT K aTOMY C OOJbIIIei
3JIEKTPOOTPULIATENIBHOCTBIO, HanpumMep, coeanHenne CsF, B KoTopoM «cTerneHb HOHHOCTHY» cocTaBiseT 97 %. XapakTepHbIM
CBOWCTBOM TOAOOHBIX COEIMHEHUH SIBIIIETCS XOPOILAasi pACTBOPUMOCTD U DJIEKTPOIUTUUECKAs! IUCCOIUALIUS B TTOJIIPHBIX
PacTBOPUTESIX.

KucnotHoe 4nciio — BeMMUMHA, XapaKTepU3YIOLIas COAEpKaHNUE KUCIOT B HEKOTOPHIX TEXHUIECKHUX 1 IIPHPOIHBIX MPOIYKTAX;
paBHO unciry munmarpammoB KOH, pacxoxyemsix Ha HefiTpanmsamnmio | T nmpoaykra. KucnoTHoe uncio mMeeT 3HaUeHHEe 0OBITHO
MIPU aHAJIM3€e KUPOB.

KoBasieHTHas CBSA3b — XMMUYECKas CBsI3b, 00pa3oBaHHas 0000IIeCTBICHHEM (TIEPEKPBIBAHUEM) MTApBl BAJICHTHBIX AJIEKTPOHHBIX
obrakoB. OGecnieunBaroIie CBA3b ANEKTPOHHBIE 00J1aKka (3JEKTPOHBI) HA3BIBAIOTCS OOIIIEH AIeKTPOHHOM mapoii. XapakTepHbIe
CBOMCTBA KOBAJICHTHOH CBSI3H — HAIIPAaBIEHHOCTH, HACKIIIAEMOCTh, HOIAPHOCTD, HOJIIPU3YEMOCTh — ONPEAEIAI0OT XUMUIECKUE U
¢usmueckue cBorcTBa coequHeHMi. Ecim aToMbl, 00pa3yroliye KOBaJICHTHYIO CBSI3b, OJIMHAKOBBI, TO HCTHHHBIC 3apsIbl AaTOMOB B
MOJIEKYJIe TaK)Ke OIMHAKOBHI, IOCKOJIBKY aTOMBI, 00pa3yIoIye CBS3b, B PABHOH CTEIICHH BJIAJICIOT O0IIEH 3JIEKTPOHHOH Mapoi.
Takas cBS3b Ha3bIBaCTCS HEMOIIPHON KOBAIEGHTHOH CBA3BI0. TaKyro CBSI3b MMEIOT IIPOCTHIE BemecTna, Hanpumep: 02, N2, CI2.
Ecnu aToMbl pa3nuyHbl, TO CTENEHb BIaJeHUs OO Mapoil 2IeKTPOHOB OMpeaesieTcs Pa3IuurueM B JIEKTPOOTPUIIATEIbHOCTSIX
aTOMOB. ATOM C OOJIBIIICH ANIEKTPOOTPUIIATEIBHOCTRIO CHIIBHEE IPUTATHBACT K ceOe mapy 3JEKTPOHOB CBSI3H, M €r0 UCTUHHBIN
3apsiJl CTAHOBHTCS OTPHIATEIBHBIM. ATOM C MEHBIIIEH IEKTPOOTPUIIATEIHHOCTHIO PHOOPETAET, COOTBETCTBEHHO, TAKOM e 110
BEJIMYMHE NIOJIOKUTENbHBIN 3apsa. Takas CBs3b Ha3bIBa€TCs KOBAJIEHTHOM MOJIAPHON CBA3BIO.

MexbsiepHOE PACCTOSHIE — PACCTOSHUE MEXY SIPaMU aTOMOB B MOJIEKYJIE MJIM KPUCTAJUIMYECKOM PELIETKH.

Morrekyna — HaMEHbIIIas YaCTUIIA TAaHHOTO BEIeCTBa, 00T afomIasl ero OCHOBHBIMH XHMUYECKIMHU CBOMCTBAaMH, CITOCOOHAS K
CaMOCTOSITETEHOMY CYIIIECTBOBAHHIO M COCTOSIIAs U3 ONMHAKOBBIX MM PA3IMYHBIX ATOMOB, COSIHHEHHBIX B OJTHO LIEJIOE
XUMHYECKHMU CBSI3IMH. MOJEKyIbl HOAPA3AEISIOTCS [0 YHCITY aTOMOB (JIByXaTOMHBIE, TPEXaTOMHBIE U T.J.), IO TEOMETPUIECKOMY
CTPOEHUIO (JIMHEHHbIE, YIIIOBbIE TUPaMUAIbHbIE, TETPAdIPUUECKHE U T.A.), 1O HAIMYUIO WIIM OTCYTCTBHIO AUIIOJBLHOIO MOMEHTA
(mmonsApHBIE W HENOJSPHBIE, [T0 MATHUTHEIM CBOWCTBAM (AMaMarHUTHBIC W ITapaMarHUTHEIE), IO PEaKINOHHOM CIIOCOOHOCTH
(axTHBHBIC M HEAKTHBHBIC) U T.II.

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

MomsapHsrit 06seM Vm — 005¢M 0OZHOTO MOJIS BEIIECTBA, BEIMYMHA, TTOIYJAIONIascs OT ACIEHHUS MOJIIPHON MacChl Ha INIOTHOCTG.
XapakTepusyeT IJIOTHOCTh YIaKOBKH MoJieKyJl. COrjlacHO 3aKOHY ABOTaapo, OMH MOJIb JIF0OOT0 raza Mpu HOPMaJIbHBIX YCIOBHUIX
HMEET OJIMH U TOT K€ 00BEM; €r0 CUMBOJI VM, YynciaeHHoe 3Hauenue 22,413 i/mMoib.

OoOmas xuMus — ydeOHas TUCIUITINHA, KOTOPask B OOIINX YepTax ONHCHIBAET (PyHIaMEHTAIBHEIC OCHOBEI XHMHYECKOH HAYKH:
ATOMHOMOJIEKYISIPHOE y4eHHE, CTPOSHHE aToMa, IIepUonIecKuil 3akoH U [leprHoandeckyro CHCTeMy XUMUYIECKUX 3JIEMEHTOB,
XMMUYECKYIO CBSI3b U CTPOCHUE MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, OCHOBBI XUMHUECKON TEPMOAMHAMUKHI U XUMHUUECKOH
KUHETHKH, XUMUYECKOE PaBHOBECHE, PACTBOPEI, SJICKTPOXUMUIECKIE TPOIECCHI.

[leproandeckast cucTeMa XMMUYECKHX JIEMEHTOB — KJIACCU(DHUKAIN XUMHIECKUX 3JIEMEHTOB, YCTAHABIMBAIOIIAS 3aBUCHMOCTb
Pa3NUYHBIX CBOMCTB AJIEMEHTOB OT 3apsijia aTOMHOTO siipa. CructeMa siBiseTcs rpadMuecKuM BhIpaXKeHHUEM MEPUOTUUECKOT0 3aKOHa,
ycranoBienHoro /.M. MenneneesiM B 1869 1. E€ nepBoHava bHbIN BapuaHT ObUT pa3padoTan J[.1. MeHneneeBbIM 1
YCTaHABIIMBAJI 3aBUCHMOCTb CBOMCTB JIEMEHTOB OT MIX aTOMHOM Macchl. [IpeaoikeHo HECKONBKO COTEH BApHAHTOB N300paskeHHS
ITepronnveckoil CUCTEMBI, HO TIOBCEMECTHO MCIIOIB3YEeTCsl TAOIMYHBIA BapUAHT CUCTEMBI, COCTOSIIEH U3 TPYI (BEpTHKAIBHBIX
CTOJIOLIOB) M IIEPHOIOB (TOPU3OHTAJIBHBIX POB). Ilepromuueckas cCUCTeMa CTala BaKHEHIIeH BeXOH B Pa3BUTHH aTOMHO-
MOJIEKYJIIPHOTO yaeHus1. biaromaps e cloXHuiIoch COBpPEMEHHOE ITOHATHE O XMMHUYECKOM JJIEMEHTE, TPOCTHIX BEIIECTBAX U
coenuHeHUX. McenenoBaHnsIMH aTOMOB OBLIO YCTaHOBIIEHO, YTO MOPAIKOBBIN HOMEp 3JIEMEHTa B IEPHOIUUCCKOI CHCTEME
(aTOMHBII HOMEP) paBeH MOJOKUTEIHHOMY 3apsily siipa aToMa 3TOT0 3JeMEHTa, HOMEp MepHoa ONpeeNsaeT YUCIO0 AIEKTPOHHBIX
000JI0YeK aTOMa, a HOMEp TPYIITHl — YUCIIO BAJICHTHBIX JIEKTPOHOB B aTOMAX, YTO OOBSCHSCT CXOJCTBO XUMUICCKUX CBOWCTB
3JIEMEHTOB I'PYIIIHL.

[IpotoH — crabunbHas 37EMEHTapHAs YaCTHUIA, BXOAAIIAS B COCTAaB BCEX aTOMHBIX sAED, sApo mpotust, noH H+. 3apsan mportoHa
MOJIOKUTENBHBIN, S7IeMEHTapHbIN; abconoTHas macca 1,673-10-27 kr, otHocutenbHas macca 1,007276 a.e.m.

PammoakTHBHOCTE — caMOIPON3BOJIFHOE TIPEBPAIICHHE HEYCTOHYMBOTO H30TOMA OJJHOTO XUMHYECKOTO 3JIEMEHTa B H30TOI JPYTroro
3JIEMEHTA, CONIPOBOXKAIOIIEECS NCITyCKaHUEM JJIEMEHTAPHBIX YacTUIl. PaqloakTHBHOCTS MOpa3AeiseTcs Ha AT THIIOB.

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

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

. l'amMMa-u3mydeHne — 3IeKTPOMarHUTHOE M3TydeHHe, MPHHAUIeKalIee Han0oaee BBICOKOYAaCTOTHOH (KOPOTKOBOIHOBOH)
YaCTH CIIEKTPa IEKTPOMATHUTHBIX BOJH.

. ITpoToHHast paJOAKTHBHOCTh — CAMOIIPOM3BOJIbHBII paciia] HeHTPOHHO Ne(MUIUTHBIX aTOMHBIX SIEep,
COIPOBOKAAIOIINIICS HCITyCKaHHEM ITPOTOHOB.

. CrioHTaHHOE JeJIeHHE — paJlHOaKTHBHBIN PacIaj] TSDKEIBIX aTOMHBIX SIEp, MPOUCXOMAIINHN 0e3 BHEIIHETO BO30OYKACHHUS.

CaMonpou3BOJIbHAS PEAKIUs — XUMHYECKask pEaKLus, IPOTCKaHUE KOTOPO# He TpeOyeT BHEIIHUX SHEPTeTUUECKHUX 3aTpaT U 3a CYeT
KOTOPOI MOXeT OBITh IIPOM3BE/ICHA TI0JIe3Has Pab0Ta; PeaKIys SBISCTC CaMOIPON3BOJIBLHOM, €CIIH ¢ IIPOTEKAaHHE BEJCT K
YMEHBIIIEHHIO Heprun ['mboca.

CucremMa XUMHYECKasi — COBOKYITHOCTb B3aHMO/ACHCTBYIOIINX BEIIECTB MM YaCTHII, PEaTbHO MIH MBICIICHHO BBIIETICHHBIX 3
OKpyxaromiei cpensl. [1o cTeneHu B3auMoICHCTBIS C OKPYKAIOIICH Cpelo XUMHUYecKasi CHCTEMa MOXKET ObITh OTKPBITON
(0OMEHUMBAETCS C OKPYXKAFOIIEH Cpelloi IHEPTUeH 1 BEIECTBOM), 3aKPBITOH (OOMEHUBACTCS C OKPYXKAFOIIEH Cpeior TOJIEKO
SHepruei) n H30JIMPOBAHHON (HE 0OMEHMBACTCS C OKPYKAIOIIEH Cpefoi HY BelecTBOM, HU 3Heprueil). Cuctema, cocTosmas u3
YACTHUL], HAXOAALIUXCS B OHO# (ha3e, Ha3bIBACTCS TOMOTCHHOMN; CHCTEMa, COCTOSINAS U3 BELICCTB, HAXOASAIINXCS B Pa3HBIX (a3ax u




uMeroIas XoTsi Obl OJTHY MOBEPXHOCTH paz/ielia, Ha3bIBACTCS TeTEPOTeHHOM.

CKOpOCTh XMMHUYECKOH pEaKlMy — YKCIIO aKTOB B3aUMOACUCTBUS, IPOUCXOISAIIUX B SIUHHUILY BDEMEHH B €IMHUIIE 00beMa (st
TOMOTEHHBIX pEaKIUil) WK Ha ¢IWHUIIC TIOBEPXHOCTH paseia (a3 (Ui TeTePOTreHHBIX PEaKIIHii); H3MEPSIeTCsT N3MCHEHHEM
KOHIEHTpAIMU pearupyroux BeUIecTB B €JUHHILY BpeMeHU. B Xo/ie peakiyuy KOHIEHTPallui pearupyoliX BeIeCTB HElIPephIBHO
W3MEHSIOTCS, I03TOMY Pa3IHyalOT CPEJHIOI0 U MTHOBEHHYIO CKOPOCTb PEAKLUU: CPEeIHSS CKOPOCTh PaBHA M3MEHEHHIO
KOHIIEHTPAI[UN PEAareHTOB WIU MPOJAYKTOB 32 HEKOTOPBIH MPOMEKYTOK BPEMEHH, MTHOBEHHAs — B JIAHHBII MOMEHT BpEMEHH.

CrinH — coOcTBeHHAs (BHYTPEHHSIS ) XapaKTEPHUCTHKA JIEKTPOHA B aToMe. [10 3Toi XapaKTepHCTHKE BCE HIIEKTPOHBI B aTOMax
pa3nuyaroTCcs Ha ABa BUAA C MPOTHUBOIMOIOKHBIMH 3HAUEHUSIMH cliHA. Ha oiHO# aToMHOI opOUTaTi MOTYT pa3MenaTbes
MaKCHMAJIbHO J[BA 3JIEKTPOHA, PA3IUYAIOIINECS CITHHOM.

Hanuuue civHa y 31€eKTPOHOB MOATBEPKAAETCS CIIEKTPaMU aTOMOB.

TepmosiiepHbI CHHTE3 — PeaKIMK CIUSHUS JIETKUX AJIep aTOMOB, KOTOPbIE MPOTEKAIOT IIPH OIPOMHBIX TEMIEpaTypax 1
COIPOBOKAAIOTCS BBIAETICHHEM OTPOMHOI0 KOJTMUECTBA YHEPTUH; TaKUe peakuu nporekatoT Ha CoHLe U Jp. 3Be3ax, a Ha 3eMile
— TIPH B3PbIBE TEPMOSICPHBIX (BOIOPOIHBIX) O0MO. Ha MpoTsHkeHNH HECKOIBKUX JACCATHICTUI MPOBOIATCS UCCIEAOBAHUS 1O
MIPOBEICHUIO TEPMOSIIEPHOTO CHHTE3a B YIIPABISEMOM PEXKUAME; €CITH 3Ta 33/1a4a OyIeT peleHa, TO YeIOBEeUeCTBO OYIeT NUMETh
HOBBIN HEUCCSIKAEMBbI HCTOYHUK YHEPIHHU.

Xumuueckas peakius (XMMHYECKOe B3aUMOJICHCTBHIE) — MPEBPAILIEHUE OJHOTO WJIM HECKOJIBKMX UCXOAHBIX BEIIECTB (PearcHToB) B
OTJIIMYAIOIIUECS OT HUX 10 XUMHYECKOMY COCTaBY HIIH CTPOCHHUIO BeIIeCTBa (TIPOIYKTHI peakiwn). [[pr XUMUYeCKUX PeaKIusIx
SIpa aTOMOB HE MEHSIFOTCS, HE M3MEHSETCS UX 00IIee YUCII0, U30TOMHBIA COCTAB XMMUYECKUX DIIEMEHTOB, TIPU 3TOM MPOUCXOIHT
nepepacnpeeneHye dJIeKTPOHOB U sAep U 00pa3yloTCsl HOBbIE XUMHYECKHE BEIIeCTBA. XUMUYECKHE PEaKIIUH KIacCUu(PUIUPYIOTCS
10 HECKOJIbKUM TPU3HAKAM.

. ITo m3MeHEeHUIO COCTaBa PeareHTOB — PEAKIMH NIPHCOSANHEHNS, Pa3IOKEeHNs, 3aMEIIeHIs M B3aNMHOT0 oOMeHa.

. IMo crenensiM okucneHus: — 6e3 U3MEHEHHUS CTETICHeH OKUCICHUS 3JICMEHTOB U C U3MEHEHHEM CTeleHel OKUCICHUS
(OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIE PEAKIIIHN).

. ITo TermoBoMy 3ddexTy — 3K30TepMudeckre (C BBIIEICHHEM TeIUIa) M SHIOTEPMUYECKIE (C ITOTIIONICHHEM TeIlIa).
. o ycioBusIM IpoOBeREHNS — MPH HarpeBaHUH (TepMoNn3), AeHCTBUM cBeTa ((OTONN3), paauanuy (paguonus),

9JIEKTPUYECTBA (ANEKTPONIN3), IPH YIACTHH KaTaTU3aTOPOB (KaTATUTUIECKUE PEaKIIUH), MEXaHUYECKOTO BO3ICHCTBHS
(MeXaHOXMMHYECKHE PEaKINH), B HU3KOTEMIIEpaTypHOH I1a3Me (TU1a3MOXUMHUYECKHE PEAKIHH).

. ITo mpu3HaKy caMOITPOU3BOIFHOCTH — CAMOTIPOM3BONIBEHBIE M HECAMOIIPONU3BOJIBHEIE.

. ITo mexaHm3My — IpocThie (MOHO-, OM- U TPUMONEKYNISPHBIE) U CIOXKHBIE (IOCIIEI0OBAaTEIbHbIC, TapalIeNbHbIC, IICMTHEIC).
XUMHU€ecKasi CHCTEMa — 4acTh IPOCTPAHCTBA, COAEPIKAIasi B3aMMOACHCTBYIONIHE BEIIECTBA, PEAILHO MIIH MBICIICHHO
000cO0IeHHAsT OT OKpY)KaloIIe (BHEIIHEH) cpembl.

XuMH9ecKast CBSI3b — B3aNMOACHCTBIE aTOMOB, IIPHBOJAIIEE K 00pa30BaHHUIO MOJICKYII, PaJUKATIOB, MOJEKYIIPHBIX HOHOB,
KOMIIJIEKCOB, KPUCTaJUIOB, IPOAYKTOB MOBEPXHOCTHON XeMOCOPOIMHU U JIp. XMMHYECKas CBS3b MOJPa3eiseTcsl Ha KOBAICHTHYIO
(HeMOJISIPHYIO U MOJISPHYIO), HOHHYIO 1 METAIINYECKYIO.

Xumugeckas popmyia — crroco0 BEIpaKCHHS KaYECTBEHHOTO W KOJTMIECTBEHHOT'O COCTaBa XMMUYECKUX COSANHEHHH C TOMOIIIBI0
CHMBOJIOB XUMHYECKHUX 3I€MEHTOB. VICTIONB3yeTCsl HECKOIBKO BUIOB XUMHYECKUX (OPMYIL:

. IMpocreiimas (3mnupuyeckas) popmyna, KOTopas IIOKa3bIBaCT COOTHOLICHHE IEMEHTOB B coeaAnHeHHuH, Hanpumep, HO,
CH, NH u 1.1

. MormnekynsapHas ¢popMmyna, KOTopas BEIpaXKaeT COCTaB peaibHbBIX Monekymn: H202, C2H6, N2H4 u T.1.

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

(opMynax cBsi3b MEXITy aTOMaMH 0003HaYaeTcsl 4ePTOUKOH, a YMCIIO YePTOUEK COOTBETCTBYET JICKTPOHHON BaJIEHTHOCTH aToOMa.
XUMHAYeCKUH aHaIN3 — YCTAaHOBJIICHHE COCTaBa BelIecTBa. MeTOo bl aHaIM3a: KaueCTBCHHBIH, KOJIMYECTBEHHBIH, (DH3UKO-
XHMHUYECKHH, BECOBOH, 00BEMHBIN, TEpMHUECKUI, PEHTT€HOCTPYKTYPHBIH, PeHTreHO(a30BbIH U Ap.

XUMHUYECKUH 3JIEMEHT — BUJ] aTOMOB C OIPE/ICIEHHBIM 3apsAA0M SApa; KaKAOMY XUMUYECKOMY SIEMEHTY COOTBETCTBYET
OIpEIEIEHHBIN BUJI aTOMOB, KaXK/IbIi 2JIEMEHT MMEET aTOMHBIN HOMED U OllpeiesieHHOe MecTo B [leproandeckoil cucteme
XuUMHIeckux ueMeHToB [I.M. MenneneeBa. XuUMHUECKHE 3IEMEHTHI KJIACCH(DUITIPYIOTCS MO PA3INYHBIM IIPU3HAKAM.

. Io Tumy aToMHBIX opOuTasnei, 3aM0THEHHBIX BAICHTHBIMU 3JIEKTPOHAMH, XUMUYECKUE 3JIEMEHTHI MOAPA3AeIII0TCS Ha S-
JIEMEHTBI, P-3JI€MEHTBI, d-3J1eMEHTHI, f-3IeMEeHTHI.

. Ilo pacnpocTpaHEHHOCTH B IPUPOJE XUMHUECKHE HJIEMEHTHI NOAPA3CIA0TCA Ha PACPOCTPAHEHHBIE, PENIKUE,
paccesHHbIE U OTCYTCTBYIOILUE B 36MHOU KOpE.

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

. ITo 61M30CcTH XUMHYECKAX CBOMCTB CYIIECTBYIOT TPYIIIOBBIC HAa3BaHHS 3JICMEHTOB: IIEJIOYHBIEC 3JIEMCHTHI,

LIEJIOYHO3EMEIIbHBIE 3JIEMEHTHI, PEAKO3EMEIIbHBIE AJIEMEHTBI, JJIEMEHThI-JIaHTAHOU/IbI, 3JIEMEHThI-aKTHHOUIbI, TNIATHHOBbIE
9JIEMEHTBI, JJIEMEHTHI «CEMENCTBaY Kejesa.

XUMHAYECKOe PaBHOBECHE — COCTOSIHUE XUMHIYECKOH CHCTEMBI, B KOTOPOM 00paTHMO IPOTEKAST OJJHA MIIH HECKOJIBKO XUMHIESCKUX
peaKIuii, MpIUUEM CKOPOCTH TIPSIMON 1 00paTHOH peakIy PaBHBI MEXY cO00M. J{JIsl CHCTEMBI, HAXOISIIEHCS B XUMUIECKOM
PaBHOBECHH, KOHLIEHTPALIMU PEareHTOB, TEMIIEpaTypa U Jpyrue mapamMmeTpbl CUCTEMBI He U3MEHSIOTCA co BpeMeHeM. CM. Takxke
Koncranra paBHOBecusl.

Yacruma(bl) BenecTBa —aToOMbI (0JIaropoTHbIE ra3bl, METAIB K HEMETAILIBI ¢ AaTOMHON KPUCTAJUTUIECKOW PENICTKOM ), HOHBI
(BemecTBa HOHHOTO CTPOSHHMST) HITH MOJICKYITEI.

Yucno — nepBoe CIOBO B HA3BAHUSIX MHOTHX MOCTOSIHHBIA XUMHYECKUX BEINYHH.

. Yucno ABoraapo — MOCTOsSTHHAs ABoraapo 0e3 ykaszaHus eIuHHIl u3MepeHus: 6,02-1023; 4uciio CTPYKTYPHBIX €IUHHMIL
(9ucTIo YacTHI) B OJJHOM MOJIE BEIIECTBA.

. Yucno TuApaTanul — YUCIIO MOJIEKYN BOJBI, CBSI3aHHOE C OJHUM HOHOM B BOIZHOM PAacTBOPE IEKTPOIUTA; JUIS HEBOJHBIX
PacTBOPOB — COJIBBATHOE YUCIIO.

. KoopauHannoHHOE YHCIIO — YUCIIO0 aTOMOB, MOJICKYJ I MOHOB, CBSI3aHHBIX C JAHHBIM aTOMOM.

. Yucno @apanes — noctostaHast Papaznes 0e3 ykazaHHS eAuHHUL m3MepeHus: 96486,4 wmm = 96500.

M DKBUBAJICHTHOE YUCJIO Z — YUCJI0, NOKa3bIBAIOIIEE, BO CKOJILKO pa3 3KBUBAJICHTHAsA MacCa MCHbIIC aTOMHOM Macchl




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

. BHyTpeHHHE 37€KTPOHBI — 3JIEKTPOHBI, YHCIO U paclpeeseHue KOTOPBIX MO SHEPreTHYECKUM YPOBHSIM U MOAYPOBHSM
COOTBETCTBYIOT JICKTPOHHOH 000JI0UKe OJIMIKAMIIEro MPeIIeCTBYIONIET0 01aropoJHOTO Ta3a; BMECTE C SIPOM aTOMa 3TH
AJIEKTPOHBI 00Pa3yIOT «OCTOBY aToMa.

. BHemnrHue 31eKTPOHBI — 3JIEKTPOHBI, CIEAYIOMKE 33 BHYTPEHHUMH; BCE MM YacTh 3THX JJIEKTPOHOB Y4acTBYIOT B
00pa30BaHUN XMMHYECKHX CBs3€i aTOMa C IPYTMMH aTOMaMH, II09TOMY NX Ha3bIBAIOT BAJICHTHBIMHU JICKTPOHAMHU.

. CrnapeHHBIE 3JIEKTPOHBI — BA JJIEKTPOHA, 3aIONHSIOMINE OJHY JIEKTPOHHYIO OpOHTalb (AaTOMHYIO OpOHTAlb).

. HecnapeHHbie 2JI€KTPOHBI — OAMHOYHBIC HJICKTPOHBI HA aTOMHBIX OpOUTANAX.

. $-DJEKTPOHBI, P-3JIEKTPOHBI, d-27EKTPOHBI, f-dIEKTPOHBI — ANIEKTPOHBI Ha aTOMHBIX OPOUTAJISIX COOTBETCTBYIOIIETO BHJIA.

SInpo aToMa — IEHTpaIbHAs YacTh aTOMa, B KOTOPOH COCpeIoTOYeHa OCHOBHas ero Macca (boiee 99,9 %). Snpo 3apsbxeHo
TIOJIO’KUTENBHO, 3apsiy Apa ONpeessieT XUMUIECKUH 3JIEMEeHT, K KOTOPOMY OTHOCHTCS aTOM. ATOMHOE SIIpO COCTOHT U3 HYKJIOHOB
— MOJIOKUTETBHO 3apsKEHHBIX IPOTOHOB U HEHTPAIbHBIX HEHTPOHOB, KOTOPBIE CBA3aHBI MEXKTY COOOH P MOMOIIN CHIEHOTO
B3aUMOJICHCTBUS. ATOMHOE SIIpO, pacCMaTpUBAaeMO€E KaK KJIACC YaCTHILL C ONPEAEICHHBIM YHCIOM IIPOTOHOB U HEUTPOHOB, IPUHSATO
Ha3bIBATh HyKJIAIOM.

KomekcHoe u3ydeHne npeuiaraeéMoi CTyIeHTaM y4eOHOH AUCIUIUINHEL IIPeAIoIaracT OBIaAeHue MaTepualaMy JICKIHH,
y4eOHHKa, TBOPYECKYIO pabOTy CTYZCHTOB B X0/I€ TPOBECHUS CEMHHAPCKUX 3aHATHI, a TAK)KE CHCTEMAaTHIECKOE BBITTOJTHEHHUE
TECTOBBIX U MHBIX 3aaHUH JUI CAMOCTOSTENBHOI PabOoTHI CTYJCHTOB.

B xoze nekiuii pacKkphIBaroOTCS OCHOBHBIE BOIPOCHI B paMKaX pacCcMaTpUBAaEMOM TEMBI, ETIal0TCs aKIEHThl HA HanboJIee CII0XKHbIE
Y HHTEPECHbIE TIOJIOKECHHUS N3y9aeMOro MaTepHaia, KOTOphIe TOJDKHBI OBITh TIPHHATHI CTYCHTAMH BO BHUMaHHe. MaTeprais
JIEKIHUii ABIAIOTCS OCHOBOH JUIS IIOATOTOBKH CTYyAEHTA K CEMHHAPCKIM 3aHATHSM.

OCHOBHO} 11€JIbI0 CEMHHAPCKUX M IIPAKTHYECKHUX 3aHSATHIL SBIISIETCS KOHTPOJIb 32 CTEIEHbIO YCBOSHUS IIPOIICHHOr0 MaTepHaia,
XOJIOM BBINOJIHEHHS CTYJICHTaMH CaMOCTOSITEIIbHON PabOThl M pacCMOTPEHUE HanOoIIee CI0XKHBIX U CIIOPHBIX BOIIPOCOB B PAMKaX
TEMBI 3aHATH. PsIT BOIPOCOB NMCIUIIIMHEL, 3aCITyIIMBAIOTCS HA CEMHHAPCKHUX 3aHATHAX B (popMe OATOTOBICHHBIX CTyICHTAMH
coobmenuit (10-15 MuHYT) ¢ mocneayromeil uX OIEeHKOH BCEMHU CTYACHTaMHU TPYIIIbL.

[TpakTHyeckue 3aHATHs IPOBOAATCS 110 MaTepHaiIaM JICKINH, Ie4aTHBIX H3AaHNH, 3JIEKTPOHHBIX HCTOYHUKOB. [IpenycmMoTpeHo
MpOBeIeHNE HHIUBUAYAIEHOM PadoTHI (KOHCYIBTAIN) CO CTYICHTAMHU B X0/1¢ M3YICHUH MaTepHaia JaHHOW JUCIIATUINHEL.

CIIEHUAJIBHBIE YCJIIOBUA MHBAJIMAAM U JIMIAM C OI'PAHUYEHHBIMUY BO3MOXHOCTAMHU 3/]JOPOBbA

CrenmanbHbIEe YCIIOBUS 00ydeHHs M HaIlpaBJIeHHUS PaOOTHI C HBATHIAMH M JINIIAMH C OTPaHMYCHHBIMHA BO3MOKHOCTSIMH 370POBBS
(manee - oOydaromuecs ¢ OrpaHU4YEHHBIMU BO3MOXKHOCTSMH 3[J0POBBsI) OIPeIe/ICHbI HA OCHOBAaHHU:

- ®enepanbHOro 3aKoHa OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit denepannny;

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

- mpuka3a MuroOpHaykn Poccun ot 05.04.2017 Ne 301 «O6 yrepkaeHnn ITopsiaka opraHu3anuy U OCYIIECTBICHUSL
00pa3oBaTeIbHOM NEATEIBHOCTH 110 00pa30BaTENIbHBIM IIPOrpaMMaM BhICLIEro 00pa3oBaHus — IporpaMMam OakanaBpHara,
nporpamMMam CHelUaauTeTa, IporpaMMaM MarucTpaTyphi»;

- METOJIMYECKUX PEKOMEHIAIHI 110 OpTaHU3aIuy 00Pa30BaTEIFHOTO MpoIecca Tl 00yIeHUs HHBAJIHUIOB | JIUI C OTPaHMYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbS B 00pa30BaTEIbHBIX OPraHM3ALIUIX BBICIIEr0 00pPa30BaHUs, B TOM YHCIIE OCHALIEHHOCTH
00pa3oBaTeabHOTO Mpoliecca, yrBepkaeHHsIXx MunoopHayku Poccun 08.04.2014 No AK-44/058H).

IMox crenraabHBIME YCIIOBUSMH JJISI HOTYyYEHHS 00pa30BaHUs 00YYarOIUXCs C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS
MOHUMAIOTCS YCIIOBHS OOYUCHUS, BOCIUTAHUS U Pa3BUTHUS TAKUX O0YYAIONIMXCS, BKJIIOYAIOIINE B Ce0sI HCTIONB30BaHUE TIPH
HEOOXOAMMOCTH aaNTHPOBAHHBIX 00Pa30BaTENbHBIX IPOrPAMM U METOA0B O0YUCHHUS U BOCIIMTAHUS, CIIEI[HATIbHBIX YU€OHHKOB,
y4eOHBIX TOCcOOUi M INAAKTUYECKNX MAaTEPHAIIOB, CIIEHAIBHBIX TEXHUUECKUX CPEICTB 00YUCHUSI KOJIICKTHBHOTO
MHIBHIYaIbHOTO TTOJI30BAHMS, IIPEAOCTABICHNE YCIIYT aCCUCTEHTA (TIOMOIITHAKA), OKA3bIBAIOIIETO HEOOXOMUMYIO TIOMOIIb,
MpOBEEHUE TPYIHIOBBIX U HHAUBHUIYaIbHBIX KOPPEKIIMOHHBIX 3aHATHUII, 00ecreueHne JOCTyIa B 31aHUs By3a U JPYTUe yCIOBHUS,
6€e3 KOTOPBIX HEBO3MOXKHO MM 3aTPyJHEHO OCBOCHUE 00Pa30BaTEIbHBIX MPOrpaMM 00YyUarOLIUXCs C OTPaHUYEHHBIMU
BO3MO>KHOCTSIMH 37I0POBBSI.

OOydeHne B paMKax yaeOHOH TUCIUIIIMHBI 00yJIaIOMNXCS ¢ OTPAHNYEHHBIMH BO3MOXKHOCTSAMH 3/I0POBBSI OCYIIIECTBIIICTCS
YHHBEPCUTETOM C YUETOM OCOOEHHOCTEH NCUXO0(PU3NIECKOT0 Pa3BUTH, HHANBUIYaTbHBIX BOZMOXKHOCTEH U COCTOSHUS 37I0POBbS
TaKHUX 00y4arOIIUXCS.

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

B 1ems1x [ocTymHOCTH 00y4eHHUs 110 JUCHUILUIMHE 00eceunBaeTCs:

1) utst UL ¢ OTpaHWYEHHBIMU BO3MOKHOCTSIMH 3/I0OPOBBSI IO 3PEHHIO:

- HAJIMYHUE aJIbTEPHATUBHOM BepCHH O(UINAIBFHOTO CaiiTa MHCTUTYTA B ceTH «VIHTepHET» IS ClIaboBHIAIINX;

- BeCh HEOOXOAUMBII AJIs U3ydeHHs MaTepHal, COrnacHo ydeOHOMY ILTaHy (B TOM YUCIIe, A 00Y4aroIiXcsl MO HHAUBUIYaIbHBIM
y4eOHBIM IIJIaHaM) IIPEJOCTABIIACTCS B SJIEKTPOHHOM BHJIE HA JIUCKE.

- HHAMBHyaJlbHOE paBHOMEPHOE ocBelleHue He MeHee 300 Jrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEr0 00yJaroIeMycsl HCOOXOAUMYIO TOMOIIIb;

- obecrieueHne BO3MOXKHOCTH BBIITyCKa aJIbTEPHATUBHBIX ()OPMATOB MEYATHBIX MaTEPUaANIOB (KPYIHBII MIPUQT WiIN aynuo(aiibl);
- obecrieueHne TOCTyIa 00yJaromerocs, SIBISTIOIIET0Cs CIIETTBIM B UCIIOIB3YIOMIEro co0aKy-IpOBOTHIKA, K 3JaHHUI0 YHUBEPCHUTETA.
2) U1 JTUII ¢ OTPaHHMYCHHBIMH BO3MOXKHOCTSIMHU 30POBBS 10 CITYXY:

- HaJIM4ue MUKPO(OHOB U 3ByKOYCUIIMBAOLIEH annapaTypsl KOJJIEKTUBHOTO MOIb30BaHUS (ayJHOKOIOHKH);




3) JUTSL JIAL, ¢ OTPAaHUYCHHBIMH BO3MOKHOCTAMU 310POBbs, UMCIOIUX HAPYIICHUA ONIOPHO-ABUTIATCJIBHOI'O anmnapara, MaTepuajibHO-
TEXHHYECKUE YCIIOBHS JOJDKHBI 00ECIIeYBaTh BO3MOKHOCT OSCIPENSITCTBEHHOrO JOCTYIa 00YYaoUuXcs B yueOHbIe IOMEILICHHS,
CTOJIOBBIC, TYaJICTHBIC U APYIUC MOMCIICHHS OpraHUu3allii, a TAaKXC Hpe6BIBaHI/I$I B YKa3aHHBIX ITOMCUICHUAX (HaJ'[I/I'-II/IC MMaHAYCOB,
HOpYYHEH, PaCIIMPEHHBIX ABEPHBIX IPOEMOB H APYTUX MPUCIOCOOTICHUI).

Ilepen HayanoM oOyueHHsI MOTYT IPOBOJUTHCS KOHCYJIBTATUBHBIE 3aHSTHUS, TO3BOJISIOMINE 00YJAOIIMMCSI ¢ OTpaHUYEHHBIMU
BO3MOXXHOCTSIMH aJalITHPOBAThCS K y4eOHOMY IPOLIECCy.

B mpornecce BeneHus yueOHON UCIUILTHHEI IPO(EcCOPCKO-TIPENoaaBaTeIbCKOMY COCTaBY PEKOMEHIyeTCsl HCIIOIb30BaHUe
COI[ATbHO-aKTUBHBIX U Pe(IICKCUBHBIX METOJI0B 00yIEHHs, TEXHOJIOTUH COIHOKYIBTYPHON peaOMINTalNH C IEbI0 OKa3aHUs
HOMOIIY 00YYaOIIMMCS ¢ OTPAHHMYCHHBIMH BO3MOXXHOCTSMH 310POBbSI B YCTAHOBJICHUH ITOJTHOLICHHBIX MEXIHYHOCTHBIX
OTHOIIICHHH C ApYrumMu 06yqa}oumxcs[, CO3JaHHNHU KOM(bOpTHOFO IICUXOJIOTMYCCKOIo KIInMarTa B y‘Ie6H0ﬁ Tpynrie.

Oco0eHHOCTH MPOBEACHUS TEKYLIEH U MPOMEKYTOYHOM aTTECTALMH M0 TUCIUIUIMHE I 00yJalOIIUXCsl ¢ OTpaHNYSHHBIMH
BO3MOYKHOCTSMU 30POBbS YCTAHABIMBAIOTCS C YIETOM UHIMBUAYAIbHBIX MCUXOPU3NUECKUX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha
Oymare, MICBMEHHO Ha KOMIIBIOTEpe, B GopMe TecTUpOBaHUs U aApyroe). [Ipy HE0OXOANMOCTH IPEAOCTABIACTCS JOMOIHUTEIEHOS
BpeMs JUIA TTOJITOTOBKH OTBETa Ha DK3aMeHe (3adere).




