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1. Hepeqenb NJIAHUPYEMBIX Pe3yJabTaToOB Oﬁy‘leHI/IH o AMCHMIIJINHE, COOTHECCCHHBIX C

IVIAHUPYEMBIMH pE3yJbTaTaMHU OCBOCHHUSA 06pa30BaTeJ’[LHOﬁ nmporpamMmmal.

B pesynbrare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMBbl OakamaBpuaTa 00yJaronuics

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘IeHI/IH 110 JUCHUILIJINHE:

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAUMCHOBAHHEC
HHAWKATOPA HOCTUIKCHHA

[Tnanupyemble pe3ynabTaThl

. o 00yueHus
obmenpodeccuonansHoii| 0OUENPodeccuoHabHOH ( e )
JECKPHUIITOPBI
KOMIICTCHIIH KOMIIETEHITHT P P
IK-1 [IK-1.1 Hcnonp3oBanue 3HATb: TEOPETUYECKUE OCHOBBI
Cnocoben 3HaHUN OCHOBHBIX TOHSTHH, | OOIIEH U HEOPraHUYECKON XUMHUH,
obecrieunBaTh 3aKOHOB U MMOHUMATh MTPUHIUIIBI CTPOCHUS
HPOMBIIUICHHYIO 3aKOHOMEPHOCTEN 001Iel U | BEIIeCTBa, MPOTEKaHUS
6e30macHOCTE npu HEOPraHUYECKOW XUMHUHU XUMHUYECKUX IIPOLIECCOB.
IIPOCKTHPOBAHHH, U1 00€eCIIeYeHUS] (3H-1);
SKCILTyaTaln, MIPOMBILLIIEHHOU YMeTh: UCIONb30BaTh 3TH OCHOBBI
PEKOHCTPYKIINH, 6
€30I1aCHOCTH IIPH JUIsl peLLIeHUs MIPUKIIaIHBIX 3a/1a4 B
KOHCEpBAaIlUU U BHIBOJIE . .
MIPOEKTUPOBAHUH, cBOei npodeccuoHaIbHON
U3 SKCIUTyaTaluu
JKCIUTyaTalluH, JIeATETbHOCTH
OTacHOTO V1
€KOHCT 15478 -1);
MIPOU3BOJICTBEHHOTO p PYKIMH, ( )’
oGBeKTa KOHCEpBAIIMH ¥ BBIBOJIC U3 | BilageTn: TeopeTnueckumMu

IKCILTyaTaI[uy OMACHOTO
MIPOU3BOJICTBEHHOTO
o0BeKTa

METOJIaMH OIMCAaHUSI CBOMCTB
MPOCTBIX U CJIOKHBIX BELIECTB HA
OCHOBE DJIEKTPOHHOT'O CTPOEHUS
HX aTOMOB U IIOJIOXKEHHUSI B
[Iepuoauueckoit cucreme
XUMHUUYECKUX DIIEMEHTOB.

(H-1)




Kox u Haumenosanme

Koy 1 HanMeHoBanue | AHAUKATOPA JOCTHKEHHS [Imanupyembie pe3yIbTaThl
061IerpodeCCHOHATBHO obmenpodeccuoHaIbHON 00yueHus
KOMIICTCHITHH (IeckpHUITOPHI)

KOMIICTCHIIN

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl.

JucuumnnuHa oTHocuTes K o0s3atenbHoi yactu (b.1.B.02) u uzydaercs Ha 1 kypce, 1 u 2
cemecTp.

B MeToamueckoM IutaHe ITUCHUILIMHA OMUPAETCs Ha 0a30BBIN Kypc OOMIEXMMHUYECKONW U
MaTE€MaTUYeCKON MTOATOTOBKH, ITOJYYEHHBIN B IIKOJIE.

[TosnydyeHHbIe B IpoLiecce U3yUEHUsl JUCHUILINHBI « O01asi 1 HeOpraHu4ecKasi XMMHsD)
3HAHUS, YMEHUSI ¥ HAaBBIKH MOTYT OBITh HCIIOJIb30BaHBI B HAYYHO-HCCIIEIOBATEIBCKONH padboTe
OakayaBpa M MPH BBHITIOJTHEHUH BBITYCKHOM KBAIM(UKAITMOHHON PaOOTHI.

3. O0beM IUCHUILIMHBI.

Bcero,
aKaJeMHYECKUX
YacoB

Bun yaeOHo# paboThI
Ounas popma
oOydeHus




Bcero,

aKaJIeMHUYECKHIX
Bun yaeOHO# paboThI -1acoB
Ounas ¢popma
oOydeHus
OO0wmast TpyA0eMKOCTh 1M CHUILTTHHBI 9/324
(3AYeTHRIX eNVUHUIL/ aKANTEMUYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 210
3aHSTHSI JIEKIIMOHHOTO THUIIA 108
3aHSATHS CEMUHAPCKOTO TUIIA, B T.4. 90
CEMHHAPBbI, TPAKTHYECKHUE 3aHSATHUS 36
nabopaTopHble paboTHI (B T.4.HA MPAKTUYECKYIO TIOJTOTOBKY) 54 (2)
KkypcoBoe npoektupoBanue (KP wum KIT) -

KCP 12
JPYTUe BUJIBI KOHTAKTHON paboThI

CamocroniTesibHasi padoTa 60

®opma Tekyuero koutpoJs (Kp, kosi., yctH. onpoc) Kp, kom.

YCTH. OIIPpOC

®opma npomexytounoii arrecraunu (KP, KII, 3ager, sx3amen)

3auéT 1 ceM. DKx3amMeH

2 cemectp (54)




4. Coepsxkanue QM CHUILTHHBI.
4.1. Pa3ienbl TUCHUIITAHBI M BU/IbI 3aHATHI.

3auaTus

CEMHUHApPCKOIo

THIIA,

aKaJICM. 4acChbl
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[Tepunoanueckuii 3aKOH U CTPOCHHUE aTOMa. 10 4 IK-1
1
XuMUYecKas CBSI3b U CTPOECHUE MOJIEKYII. 10 4 2 2 [1K-1
2
TepMoxumusi U DJIEMEHTHl XHMHUYECKOU 8 4 2 I1K-1
3 | TepMOJIMHAMUKH.
XVUMHUYECKOE  paBHOBECHE. Kuneruka 8 4 2 2 I1K-1
4 | XUMHUYECKUX peaKLnil.
PacTBOpbI 371€KTpOIMTOB M paBHOBecus B | 14 10 4 2 [K-1
5 | pacTBOpax
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 2 IK-1
6 | mporeccel.
KommnekcHbie coetuHeHus!. 10 6 4 2 IK-1
7
Uroro 1 cemectp | 72 36 18 10
Xumust  asnementoB | uw Il rpymn 6 2 8 [K-1
8 [Tepuoamaeckoit CHCTEMBI.
Xumusa osnementoB Il u IV rpynn 6 8 8 [1K-1
9 [Tepuoamueckoit Cuctemsl
Xumus Od-anementoB V. — VI rpynn 6 10 10 |IIK-1
10 | Ilepuonuyeckoii Cuctembl
Xumus p- snementoB Y (VA) rpymimsl 6 6 8 IK-1
11 | Ilepuonuyeckoii CucTeMsl.
Xumus p- snementoB VI (VIA) rpynmsr 6 8 8 [1K-1
12 | Ilepuonnueckoii CUCTEMBI
Xumus p- anementoB VI rpymmer (VIIA) 6 2 8 IK-1
13 | Ilepuonuyeckoii CHCTEMBI.
Uroro 2 cemectp | 36 36 36 50
108 72 54 60




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmeHnoBanne TeMbl OObeM, |MHHOBanMOHHAA
paznena
U KpaTKOe CO/IepKaHNe 3aHATUS aKaj. yachl dbopma
JUCIUTIAHBI
1 [Teprnonnueckuii 3aKOH U CTPOSHUE aToMa. 10
2 XUMHYECKas CBSA3b U CTPOECHUE MOJIEKYIL. 10 IIpesent
aryst
3 Tepmoxumus U JJIEMEHTBI XUMHYECKON 8
TEPMOTUHAMUKHU. [Ipe3enTanus
4 Xumuyeckoe paBHOBecue. KHHETHKAa XMMHUYECKHX 8
peaKuid.
5 PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUS B 14
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 IIpesent
aryst
7 KommiekcHbie coeTnHeHMS. 10
8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6 IIpesent
Cucremsl. anus
9 Xumus snemerToB |1 u IV rpynn Ileprnoanueckoit 6 IIpesent
CucreMsl anus
10 Xumuss  d-smementoB V. — VI rpynn 6 IIpesent
Ilepnognueckoit Crucremsl anus
11 Xumusi  p- osnaementoB Y  (VA)  rpymimsl 6 [Ipesent
Ilepnognueckoit Cucremsl. anus
12 Xumus p- onemertoB VI (VIA) rpynmsr 6 IIpesent
[Tepuoanueckoit CucteMbl anug
13 Xumus p- snementoB VII u VIII rpynnsr (VIA, 6 IIpesent
VI11A)) Iepuoanueckoii Cuctemsl. anus




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3aHATHS

Ne HaumenoBanue TeMEbl O0neM, MuanoBanuonuas
paszaena
U KPaTKOE COCpKAHUE 3aHITHUS akaj. gacel |popma
JACIHAIIINHEI
1 Ilepnonnueckuii 3aKOH U CTPOEHUE aToMa. 4 CeMHUHap-
JAAIoT
2 XUMHYECKas CBA3b U CTPOECHUE MOJIEKYJL. 4
3 Tepmoxumust u 3JIEMEHTHI XHUMHYECKOM 4 ['pynmoBas
TEPMOJIMHAMHUKH. TUCKYCCUS
4 Xumuyeckoe paBHoBecue. KMHETHKa XUMHMUYECKUX 4
peaKIuid.
PacTtBOphl  PNEKTPOIMTOB UM paBHOBECUA B 10
5 pacTBopax
OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIE TTPOLIECCHI. 4 JIAAJIOT
6
7 KoMmnekcHbIe coeInHEHHS. 6 JHAANoT




4.3.2. JIabopaTopHbIe 3aHATHS.

JIab.
No Oo6mewm, IIpakT.
HaumenoBanue TeMsl
paszzena aKa. [Tpumeuanus
U KpaTKOe CO/Iep KaHUe 3aHATUS MOJTOT.
JUCIUTLIAHBI 4achl
2 XUMHYECKas CBS3b U CTPOSHUE MOJICKYI. 2 2
3 Tepmoxumus ¥ 3JEMEHTHl  XUMHYECKOH| 2
TEPMOTUHAMUKHU.
XHAMHUYECKOE paBHOBECHE. Kunernka| 2 YcTHbI
4 XUMHYECKUX PEAKIIUH. ornpoc
PactBopbl amekTponuTOB W paBHOBecus B| 4 KonTponbHas
5 pacTBopax pabora
OKHCINTENHEHO-BOCCTAHOBUTEIbHBIC TIPOIECCHI. 4
6
7 KomriuiekcHeie coequHenusl. 4
Xumus snementoB | u |l rpynn [lepuonuyeckoii| 2 KonnokBuym
8 Cucremsl.
Xumus snementoB Il w IV rpymn| 8
9 [Teproanaeckoit CucreMsl
Xumuss  d-smementoB V. — VI rpynm| 10 Komnoksnym
10 [Meproamaeckoit CucreMsr
Xumuss  p- omementoB Y (VA) rpymmei| 6
11 [Tepuoanueckoit CucreMsl.
12 Xumust p- onementoB VI (VIA) rpynmei| 8 KonTponbHas
[lepuoanueckoit Crucremsl pabota
13 Xumust p- anementoB VII rpymmsr (VIIA)| 2

[Tepuoanueckoit CucreMsl.




4.4. CamocTosiTeIbHAsA padoTa 00y4arommxcs.

Ne Ilepeuens BOIpOCOB i O6mbewM, ®dopma
pasiera CaMOCTOSITEJILHOI'O U3yUYCHHUSI aKaJ. 4acel KOHTPOJIS
JUCLIUIUIMHBI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aToMa. 2 [MucbmenHbIi
oIpoc
5 XUMHUECKasi CBSI3b U CTPOCHHUE MOJIEKYI. 2 [TucbMeHHBbIH
orpoc
3 TepMoxuMus U 37I€MEHTHI XMMUYECKOH 2 YcTHbI
TEPMOJIUHAMUKH. orpoc
4 Xumuueckoe paBHoBecue. KumHeTMKa XMMHMYECKHX 2 VYcerHbii
peaKkuuid. onpoc
PacTBOpBI 3JEKTPOJIUTOB U PABHOBECHUS B paCTBOPAX 2 [TucsmeHHbIH
5 ompoc
OKUCIINTENIBHO-BOCCTAHOBUTEINIbHBIE ITPOLIECCHI. 2 [TucsmeHHbIiH
6 orpoc
v KomriuiekcHeie coequHenusl. 2 [IncemenHsbIi
orpoc
Xumust snementoB | u |l rpynn Ilepuoanyeckoit 8 YcrHbIl
8 Cucremsl. onpoc
Xumus snementoB |l u IV rpynn Ilepuonnueckoit 8 VYcrHbII
9 Cucremsl ompoc
Xumuss  d-osnemenroB V. — VIl rpymn 10 [IncemenHsbIi
10 Ilepuognueckoit Crucremsl OIpoc
Xumuss  p-  onementoB Y (VA)  rpymibl 8 [TucbmenHbI
11 Ilepnognueckoit CucreMsl. 0Ipoc
12 Xumuss  p-  oanementoB VI (VIA)  rpymms 8 VYcrHbII
[Tepnonnueckoit CucreMbl ompoc
13 Xumusi  p- osnementoB VIl rpymmer  (VIIA) 8 VYcerubiit
Ilepnognueckoit CucreMsl. ompoc




5. llepevyeHb y4eOHO-MeTOAMYECKOT0 O0ecreYeHus AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaIIUXCS M0 TUCHUILINHE.

MeTtoaudeckue yka3zaHus i1 OOYJArOIIUXCs [0 OPTaHU3alUKd CaMOCTOSTEIBHON PaboThI
[0 JUCIHMIUIMHE, BKIIOYAs TIEpEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISl 10 JUCIHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO pa3MEICHBI B AJIEKTPOHHON
nH(pOpMaIMOHHO-00pa30BaTEIIBHON cpene CIIOI'TU(TY) Ha caimTe:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUMIMMCS MEPOIPHATUN TEKYIIET0 KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTh) HOPOTOBBIA YPOBEHb («YIOBIETBOPUTEIBHO») OCBOCHUS
HPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl JQUCHUIUIMHBL CUUTAIOTCA JIOCTUTHYTBIMM, €CIM JJs BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JAaHHOM
JTane

IIpomesxyTouHas aTTecTalys Mo JUCUUIUIMHE IPOBOIUTCA B opme 3auéra -1 cemecTp u
9K3aMeHa, 2-i cemecTp.

K 3auéry momyckaroTcsi CTyI€HTHI, BBIITOJHUBIINE Bce POPMBI TeKyiero KouTpoist. [lpu
caade 3a4é€Ta CTYJCHT TMOJydyaeT OuiieT 3a46éTHO# padoThl (BpeMs Ha HanmucaHue orBeToB 30-40
MUHYT), OTBETHI Ha BOIPOCHI OHUJIeTa 00CYXKAAI0TCS C penoaBaTesieM.

K crmade 5Kk3aMEHOB JOMYCKAlOTCS CTYIEHTHI, BBINOJHUBIIME BCE (POPMBI TEKYIIETO
KOHTPOJIS.

DK3aMeHbl TpelyCMaTpUBalOT BbIOOPOUYHYIO IMPOBEPKY OCBOEHUS MPEAyCMOTPEHHBIX
3JIEMEHTOB KOMITETEHIIUH 1 KOMIUIEKTYIOTCSI TEOPETUYECKUMHU BOIIPOCAMH.

[Tpu cmave sk3aMeHa, CTYJACHT MOJTyYaeT IK3aMEeHAMOHHBINH OWJIeT, coaep Kalmii Tpu
BOTIPOCA M3 MEPEYHsI, BPEMs IMOATOTOBKHU CTYJIEHTa K YCTHOMY OTBETY - 0 30 MUH., OTBETHI Ha
BOIPOCHI OMIIeTa 00CYKAAIOTCS C HK3aMEHATOPOM.

®OoHJ OLIECHOYHBIX CpCACTB IO AUCHUIIMHE TPEIACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1

7. llepeyeHb y4eOHBIX U31AHUH, HEO0XOAMMBIX VISl OCBOCHUS JUCIHUILJIMHBI

a) neyaTHbIe U3IAHMS:

1. Cysopos, A.B. Obmas xumus: Yuebnuk / A.B. CyBopoB — Canxt-IletepOypr: Xumus,
2007.-623 c. — ISBN 5-93808-129-7.

2. TonbOpaiix, 3.E. IIpaktukym mo nHeopranmveckoit xummn / 3.E. TompOpaiix. — Mocksa:
Anbstae, 2013. — 350 c. — ISBN 978-5-903034-27-7.

3. bammaxos, B.. TepMoxumusi W dIIEMEHTApHBIE OCHOBBI XHMHYECKOH TEPMOIMHAMUKU:
yaeOnoe nocooue / B.W. bammaxos, T.b. [TaxomoBa; Munooprayku Poccun, Cankr-TlerepOyprekmii
TOCYJApPCTBEHHBI TEXHOJMOTMYECKHII MHCTUTYT (TeXHWYeckuii yHuBepcurerT), Kadenpa HeopraHmueckoit
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2019. — 45 c.

4. bammakos, B.M. Honnble peakuuu: npaktukym /B.U. bammakos, E.A. Anekcanaposa,
T.b. ITaxomoBa; MuHoOpHayku Poccry, Cankr-IletepOyprekuii TOCyIapCTBEHHBI TEXHOIOTHYSCKHI


http://media.technolog.edu.ru/

MHCTUTYT (TexHuueckuii yHuBepeuter), Kadenpa neopranmdeckoit xumun. — Cankr-Ilerepoypr: CIT6I TU
(TY), 2018. — 34 c.

5. bammakos, B.1. I'ereporennsie paBHOBECHS: npaktukym / B.W. bammakos,
E.A. Anekcanaposa, T.b. [TaxomoBa; MunoopHayku Poccun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIIA
TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadempa neopranmdeckoir xumumn. — CaHKT-
I[erepOypr: CITOI' TU (TY), 2018. — 29 c.

6. bammakos, B.I. ['omorenHsIe paBHOBeCHS B pacTBopax 3JIEKTPOJIUTOB:
npaktukyM / B.. bammakos, E.A. Anekcannpoa, T.b. [TaxomoBa; MunoopHayku Poccuu, CaHkt-
[TerepOyprekuii TOCYIAPCTBEHHBIA TEXHOJIOTMYECKH MHCTUTYT (TeXHH4eckuii yHuBepcuter), Kadempa
Heopranmaeckoi xumun. — Cankr-IlerepOypr: CIIOI TU (TY), 2018. — 28 c.

7. bammakos, B.I. KomrmnekcHbie COCIMHEHMUS: npaktukym / B.W. Bammakos,
E.A. AnekcanapoBa, T.b. [TaxomoBa; MuHoOpHayKH Poccun, Canxr-IlerepOyprexuii
TOCY/JIApPCTBEHHBIN TEXHOMOTMYECKU WHCTUTYT (TexHudeckuil yHuBepcuter), Kadenpa neopranuueckoit
xumud. — Caskr-TlerepOypr: CITOI TU (TY), 2019. — 38 c.

8. OxucnureabHO-BOCCTAHOBUTEIbHbBIE peaxuu: npaktukyMm / B.W. bariMakos,
E.A. AnekcannpoBa, T.b. IlaxomoBa, T.B. Ky3neuoBa; Munoopuayku Poccun, CaHkt-
IleTepOyprekuii rocyaapCTBEHHBIN TEXHOJIOTMYECKUT MHCTUTYT (TeXHUYecKkui yHuBepcuteT), Kadempa
Heopraandeckoi xummmn. — Cankr-IlerepOypr: CIT0I TU (TY), 2018. — 34 c.

9. TIlammna, H.C. DnekTpoHBI B aTOMax U MojeKyaax. Yacte 1. DIeKTpoHBI B aToMe: yueOHOe
nocobue / H.C. [lanuna, A.W. ®umep, A.H. BensieB; MunoopHayku Poccrn, Cankr-IlerepOyprekuii
TOCYJApPCTBEHHBI TEXHOJIOTMYECKMIT MHCTUTYT (TexHuueckuid yHuBepcuteT), Kadenpa neopraHmueckoit
xumrn. — Cankr-TlerepOypr: CITOI' TU (TVY), 2016. — 53 c.

10. AxwmetoB, H.C. O6mass u Heoprannyeckas xumus: YueOHuK / H.C. AxmetoB — CaHKT-
[TerepOypr: Jlans, 2014. — 752 c. - ISBN 978-5-8114-1710-0.

11. O6mas u neopranuueckass xumus: T.1. Teopernueckue ocHoBbl xumun / BopoOse A.D.,
Kysnenos H.T., [uBamze A.1O. [u ap.]; mox pen. A.d. BopoOreBa. — MockBa: AkaJeMKHHTA.
2004. —371 c. - ISBN 5-94628-256-5.

12. OO6mast u Heopranuveckass xumus: T.2. XuMHUECKHE CBOWCTBA HEOPTaHWYCCKUX BEIICCTB
/ BopoobeB A.®., Kysuenos H.T., ITusaaze A.1O. [u mp.]; mox pea. A.®. BopodseBa. — MockBsa:
Axanemkuura. 2007. —544 c. - ISBN 5-94628-256-5.

13. bammakos, B.M. Knaccel Heopranmueckux coequHeHuit: yue6. nmocobue / B.M. bammakos,
C.A. CumanoBa, H.M. bypmucrtpoa; MunoOpHayku Poccum, Canxr-IlerepOyprekuit
TOCY/IAPCTBEHHBI TEXHOJIOTMYECKUA WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumun. — Caskr-TlerepOypr: CITOI TU (TY), 2007. — 35 c.

14. bammakoB, B.M. TaOmumbsl OCHOBHBIX CBOMCTB D3JEMEHTOB M HX COCAWHCHHM: METOJI.
ykazanus / B.W. bammaxkos, A.B. 3unuenko, H.M. bypmuctpoBa; Munoopuayku Poccun, CaHkr-
[TeTepOyprekuii TOCYAApCTBEHHBIN TEXHOJIOTHYECKUT MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heoprannueckoit xumun. — Cankr-IlerepOypr: CIIOI TU (TY), 2018. — 42 c.

15. Kucenesa, H.II. CrexuomeTrpuyeckie 3aKOHbI XWMHHU. ATOMHBIE, MOJEKYISpHbIE W
MoJsipHbIe Macchl: yuel. mocobue / H.IT. Kucenéra, E.1. Macnos, T.b. [laxomoBa; MuHoOpHayku
Poccrm,  Cankr-TlerepOyprckuii  rOCylapCTBEHHBI — TEXHOJOTMYECKMH — WMHCTUTYT — (TEXHHYECKHI
yuuBepcuteT), Kadenpa veopranmdeckoit xummn. — Cankr-IlerepOypr: CIT6I TU (TY), 2007. — 26 c.

16. Xumus osmementoB. Yacth 1. S-amementsl:  yue0. mocobue / B.W. Bammakos,
E.A. Anekcannposa, T.b. IlaxomoBa; MunoOprayku Poccun, Cankr-TlerepOyprekuii rocy1apCTBEHHBIIA
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TEXHOJIOTUYECKMIT MHCTUTYT (TexHWueckuil yHuBepcuter), Kadenpa neoprannueckoil xumun. — CaHKT-
[Terepbypr: CII6I TU (TY), 2008. — 78 c.

17. Tonbbpaiix, 3.E. COopauk 3amau u ynpaxHenuid no xumuu / 3.E. T'onpOpaiix — MockBa:
Actpens, 2004. —383 c. - ISBN 5-17-011684-5.

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS:

1.

bammakos, B.M. TepMoXyuMHUst ¥ 3JIEMEHTAPHbBIE OCHOBBI XMMUYECKON TEPMOJNHAMUKU:
yuebHOoe mocobue /B.U. bammakos, T.b. [TaxomoBa; MunoOpnayku Poccum, CaHkr-
IleTepOyprekuii  TOCYAApCTBEHHBIM TEXHOJIOTWYECKU HMHCTUTYT (TEXHUYECKUH YHUBEPCHTET),
Kadenpa neopranmdeckoit xumim. — Cankr-IlerepOypr: [6. u.], 2019. — 45 ¢. // CIIGI'TH.
OnektponHnas  OuOmmoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
oOpamenusi:10.09.2020). — Pexum noctyna: 1 3aperucTpup. moab30BaTenei.
bammaxkos, B.. Monnsie peakuuu: npaktukym / B.W. bammakos, E.A. Anekcannposa,
T.b. ITaxomoBa; ~ MunoOpnayku  Poccum,  Cankr-IletepOyprckuii  rocyapcTBEHHBIHM
TEXHOJIOTMYECKMI MHCTUTYT (TexHuueckuii yHuBepcuteT), Kadenpa HeopraHMYecKoll XUMUU. —
Canxr-TlerepOypr: [0. u.], 2018. — 34 c. // CII6I' TU. Dnexkrponnas 6ubnuotexa. — URL:
https:// technolog.bibliotech.ru (mara o6pamenwns:10.09.2020). — Pexxum gocryma: s
3aperucTpup. NoJb30BaTENEH.

bammakos, B.M.  T'ereporennsie  paBHOBecus:  mpaktukyMm /  B.W. bammakos,
E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOpuayku Poccun, Cankr-IletepOyprekuit
TOCYJApPCTBEHHBI ~ TEXHOJOTMYECKWH  MHCTUTYT — (TexHudeckuid — yHuBepcurer), Kadenpa
Heopranndeckoit xumun. — Cankt-TlerepOypr: [6. u.], 2018. — 29 c. // CIIOI TU. DnexkTpoHHas
o6ubmuoreka. — URL: https:// technolog.bibliotech.ru (mara oOpamenns:10.09.2020). —
PexxuMm poctyna: uis 3aperucTpup. Mojab30BaTelei.

barvakos, B.JM1. ['oMoreHHble paBHOBECHS B pPacTBOpax 3JIEKTPOJMTOB: MPAKTUKYM /
B.U. bammaxkos, E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOpHayku Poccru, Cankr-
[eTepOyprekuii  TOCYNapCTBEHHBIA TEXHOJIOTUUECKUM WHCTUTYT (TEXHUUYECKUM YHUBEPCHUTET),
Kadenpa neopranmdeckoii xummm. — Cankr-IlerepOypr: [6. u.], 2018. — 28 ¢. // CIIGI' TU.
OnexktpoHHas  Oubmmoreka. — URL:  https://  technolog.bibliotech.ru  (nmara
oopammenwns:10.09.2020). — Pexxum moctyna: 1uist 3aperucTpyp. Mojb30BaTeeH.
bammakos, B.M. KowmmuekcHele coenunenusi: npaktukym / B.W. bammakos, E.A.
AnekcaHipoBa, T.b. ITaxomoBa; Munoopuayku ~ Poccum,  Cankr-IletepOyprekuit
TOCY/IApCTBEHHBIA ~ TEXHOJIOTMYECKU  WMHCTUTYT  (TeXHMUeckuii  yHuBepcuter), Kademnpa
Heopraandeckoi xumvun. — Caskt-ITerepOypr: [0. u.], 2019. — 38 c. // CII6I' TU. DnexTpoHHas
ouommorteka — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). —
Pexum noctyna: ass 3aperucTpup. Nojab30BaTeleH.

OKUCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu: mnpaktukym / B.W. bammakos, E.A.
AnekcanapoBa, T.b.IlaxomoBa, T.B. Ky3nenoBa; MunoOpHayku Poccuy, CaHkr-
[TerepOyprekuii  TOCYJapCTBEHHBIN TEXHOTIOTMYSCKUN MHCTUTYT (TEXHMYECKUH YHUBEPCHTET),
Kagenpa neopranmueckoit xumun. — Cankr-IlerepOypr: [6. u.], 2018. — 34 c. // CIIGI' TU.
OnexktponHass  O6ubmmoreka. — URL: https://  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: s 3aperucTpup. MoJIb30BaTeIICH.

ITanuna, H.C. DnekTpoHsl B aroMax M MoJiekyjax. Yacte 1. DIeKTpoHBI B aToMe:
yaeonoe nocooue/H.C. ITanuna, A.U. ®umep, A.H. benser; MunoopHayku Poccun, Cankr-
[eTepOyprekuii  TOCYIapCTBEHHBI TEXHOJIOTMUECKU WHCTUTYT (TEXHHUYECKUM YHHUBEPCHTET),



Kagenpa neopranmyeckoit xumun. — Cankr-IlerepOypr: [6. u.], 2016. — 53 ¢. // CIIGI TH.
OnektponHas  OuOmmorexka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparenusi:10.09.2020). — Pexxum ocTyma: s 3aperucTpup. MoJib30BaTeIe.

8. bammakos, B.l. TaObnuupl OCHOBHEIX CBOMCTB JJIEMEHTOB M HX COEIUHEHHUN: METO..
ykazanus / B.1. bammaxkos, A.B. 3unuenko, H.M. bBypmuctpoBa; MunoopHayku Poccum,
Cankr-IlerepOyprekuii  TOCYIQpCTBEHHBIM — TEXHOJIOTMYECKUMHA ~ MHCTHTYT — (TEXHUYCCKHI
yauBepenter), Kadenpa neopranmdeckoii xumun. — Canxr-TlerepOypr: [6. u.], 2018. — 42 c. //
CII6I'TU. Dnekrponnas OubOmmorexka. — URL: https:// technolog.bibliotech.ru (marta
obparenusi:10.09.2020). — Pexxum ocTyma: Jij1s 3aperucTpup. mojib30BaTele.

9. Axwmeros, H.C. O6mias u Heoprannueckas xumus: YdeOnuk / H.C. AxmetoB — CaHKT-
[TeTepOypr: Jlamb, 2020. — 744 c¢. — ISBN 978-5-8114-4698-8 // Jlanb: 31eKTpOHHO-
oubmmoreunas cucrema. . — URL: https:// e.lanbook.com (nara o6pamenus:11.09.2020).
— PexxuM octyna: mo noJnucke.

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTepHET», HEOOXOAUMBIX /IJISI OCBOECHUSI JUCIHUIIJIMHBI.

yueOHBII IJIaH, PIII u y4e0HO-METOINYECKUE MaTEepUAJIbL:
https://media.technolog.edu.ru

AIIEKTPOHHO-ONOINOTEYHbIE CHCTEMBI:
CII6I' TU: snekTpoHHO-0MONMHOTEYHAast cucteMa: caiT. — Cankr-IlerepOypr, 2011 —. —
URL.: https://technolog.bibliotech.ru —Pesxum moctyma: it 3aperucTpHp. MOJIb30BaTeIIeH.
Jlanb : 37€KTpOHHO - OubnuoTeuHas cuctema : cait. — Cankr-IlerepOypr, 2016 —. —
URL: https://e.lanbook.com
JInst co3fmaHus WHIUBHIYAIBHBIX 3aJaHUN JUII CAMOCTOSTENILHONM pPabOThl CTYIEHTOB

C(i)OpMI/IpOBaH KOMHBIOTepHBII\/'I 0aHK JaHHBbIX, COI[Gp)I(&H.IPIfI MaTepuajl 1o BCEM TEMaM,
MNPEACTAaBJICHHBIM JJIsL CaMOCTOSTEILHOMI pa6OTBI. Ha ocnoBe Oanka JaHHBIX CO3JaHa H
3(1)(1)CKTI/IBHO HCIOJIB3YCTCA KOMIIBIOTCpHAA IporpamMma IJid q)OpMI/IpOBaHI/IH COJACPpIKaHUA
CaMOCTOATCIIbHBIX pa60T HUHAUBUAYAJIBHO JJIA KAXKAOTO CTYJACHTA. HpOF paMMa JacT HIMPOKUC
BO3MOXHOCTH BapbUpPOBATHL HE TOJIBKO COACPIKAHUC 3aJlaHUM 110 pa3IM4YHbIM TEMaM M HUX
COYCTaHUAM, HO TAKXKEC UX 00BeM.

9. Metoguyeckue yKasaHusi 1151 00y4aroIuXxcs M0 OCBOCHUIO JMCIUILIHHBI.
Bee Buapl 3amsatuil mo aucuumuinHe «OOIIas M HeOpraHWYecKas XUMUS» IPOBOAATCS B
COOTBETCTBUH ¢ TpeboBanusmu cienyrommx CTII:

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOnbix 3anstuil. Jlekuus. OOuiue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunber y4eOnbix 3anstuil. CeMuHapsl u
npakTudeckue 3aHaTus. O0ue TpedoBaHU K OpraHu3aluy U IPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHnbix 3anstuii. JlJabopaTopHbie 3aHSTHS.
OO6ue TpeGoBaHUS K OPraHU3aAIMH U TIPOBEACHHIO.
CTII CIIGI'TU 048-2009. KC YK/IB. Buabl yueOHbix 3aHsaTHi. CamocTOsTEIbHAS

uiaHupyemasi pabora ctyaeHToB. O0mmue TpeGoBaHMs K OpraHU3aliuy U IPOBEICHUIO.
CTII CIIOI'TH 016-2015. KC YK/IB. ITopsaok nmpoBeAeHUs 32a4€TOB U IK3aMEHOB.


https://media.technolog.edu.ru/
https://technolog.bibliotech.ru/
https://e.lanbook.com/

[InanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yUeHHE ITaHHOM MUCHMIUIMHBI, JIydllle
BCEr0 OCYILIECTBIATH HAa BEChb CEMECTP, IPENyCMaTpUBas IIPU TOM PETYISIPHOE IOBTOpPEHUE
IIPOMIEHHOI'0 MaTepuasa.

OCHOBHBIMHU YCTIOBHSIMH IIPAaBHJIBHOM OpraHu3alyy yueOHOro mpoiiecca Juis CTYACHTOB
SABJISIETCSL:

IJIAHOBOCTH B OPraHu3alnuy y4eOHON paboThI;

CEPbE3HOE OTHOUIEHUE K U3YYEHUIO MaTepuana;

IMOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATuS CTYAE€HT NOJDKEH NMPUXOAMUTH, MMesl Oara)k 3HaHUN M BOIIPOCOB IO YyXkKe
U3y4EHHOMY Marepuaiy.

10. ITepeyenp HHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NpoLecca M0 JUCHUILIHHE.

10.1. UndopmManmoHHbIe TEXHOJIOTHH.

B yue6HOM mpomecce MO MAaHHOW JUCHMIIMHE IPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOJIOTU:

YTEHUE JIEKLUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTALUM;

B3aUMOJICICTBHE € OOYyYaIOLUMMUCS IOCPEICTBOM 3JIEKTPOHHOM HH(OpPMALMOHHON
00pa30BaTebHON cpebl.

PazpaGorana wu wucmonp3yercs B Y4eOHOM TIpOLIECCE KOMIIBIOTEpPHAs IporpaMma
«TpeHaxxep-KOHTpOJIEP» MO TPEM OCHOBONOJArarmOIMM TEMaM HAydaJlbHOIO IEepHOoJa
o0Oy4deHus:

- KJIaCChl HEOPraHUYECKUX COCIUHEHUM
- OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH
- peaKIuu HOHHOTO OOMeEHa.

ITo Teme «Kitaccbl HEOPraHMYECKUX COEIMHEHMI» CO3/1aHa KOMIBIOTEpHas ‘“Tect-

nporpaMma’’, o3BOJISIONIas ONEPATUBHO POBEPSITH 3HAHUS CTY/IEHTOB.

10.2. IIporpammHoOe oOecnedeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3pl 1aHHBIX M HMHGOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBI.
CnpaBouno-nionckoBas cuctema «Koncynprant-Ilmoc»
Www.chem.msu.ru — obyuaromue pecypcbl Xumuueckoro dakymsrera MI'Y;
DNeKTPOHHO-OMOINOTEYHBIE CUCTEMBI, MpeaJIaracMele O6ubIMOTEKOMN
CIIOI' TU(TY).
HNuTepHeT-pecypcesl:
1. Poccuiickoe obpazoBanue. denepanbHblii 00pa3oBaTeNnbHbId mopTan Pexum noctymna
http://www.edu.ru/
2. DnekTpoHHas 6ubnuoreka «budoIMoTEX)»
3. Caiit EBponeickoro nareHTHOTO BeIOMCTBa. Pexxum goctymna
http://ep.espacenet.com.
4. Nanotechnology - Pexum noctyma - http://iopscience.iop.org/0957-4484 PO
CIleI'y, BAH



5. Nature Nanotechnology/ Pexumpoctyma -
http://www.nature.com/nnano/index.html

6. N3narensctBo IEEE. Pesxum noctyma - Www.ieee.org,

7, U3narensctBo SPRINGER. Pexxum poctyma - www.springerlink.com,

8. Hayunsiit neatp CHEMWEB. Pexxum goctymna - www.chemweb.com,
9. Hayunsrit neatp PUBS.ACS. Pexxum goctyma - Www.pubs.acs.org,

10.bubanorexka DOAJ. Pesxxum mocryma - www.doaj.org,RSC Publishingjournals

Pexum nocryna www.rsc.org/Publishing/Journals/Index.asp,

11. bubnumoreka mnareHtoB. Pexxum poctyma - www.uspto.gov, 12. Xumuueckas
SHIMKJIONE M. Pexxum nocryma http ://www.cnshb.ru/AkDiL/0048/default.shtm,

13 bubnmoreka eLIBRARY. Pexum nocrymna - www.elibrary.m ,

14.bubnuoreka. Pexxum goctyma - www.chemport.m,

15 bubnuoreka. Pesxum gocryma - www.diss.rsl.m,

16.bubnuoreka. Pexxum goctyna - www.biblioclub.ru,

17. Caiit o HanorexHosnorusx Nel B Poccun. Pexum gocryna - www.nanonewsnet.m.



11. MarepuajbHO-TeXHHYECKAas 0a3a, HEOOX0AMMAas VISl OCYLIECTBJIEHUs 00Pa30BaTEILHOIO MPolecca 1Mo AUCHUIIMHE

n/a

HanmeHnoBanue y4eOHBIX TPEAMETOB, KYPCOB,
JMCIUILINH (MOJyJ el ), IPAaKTHKH, HHBIX BUOB
y4eOHOH 1esTeTbHOCTH, MPETyCMOTPEHHBIX
yueOHBIM IJIAaHOM 00pa30BaTEIbLHOM
IPOrpaMMBbI

HaunmeHnoBanue nmoMemeHui AJjisi IpoBEACHUS
BCEX BUJIOB yUEOHOMU AESITENbHOCTH,
IPEyCMOTPEHHON YICOHBIM IJIAHOM, B TOM
YHCIIe IOMELIEHUS IJIs1 CAMOCTOSATENLHON
paboThI, C YKa3aHHEM IePEUHs OCHOBHOTO
o0opynoBaHusl, ydeOHO-HATISAHBIX TOCOOUI
Y UCTIOJIb3YEMOT'0 ITPOrPaMMHOTO O0eCTICUeHUs

Anipec (MECTOIOI0KEHNE) TTOMEIICHHH 1151
IIPOBE/ICHUS BCEX BHUJIOB YUCOHOM
JeSTEIILHOCTH, TIPEYCMOTPEHHON Y4eOHBIM
IUTaHOM (B Clly4yae peaar3aliu
00pa30BaTeNbHON MPOTrPaMMEBI B CETEBOM
(dbopMe TOMOTHUTEIHHO YKa3bIBACTCS
HAaMMCHOBAHUC OpraHu3alnu, C KOTOpOﬁ
3aKJIOYEH JIOTOBOP)




VYyeOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit mip.n1.24-26/49 mur.I’

32

OO61as 1 HeopraHuYecKasi XUMHUS

JIEKIIMOHHOTO TUTIA!
- BXA nom.14-1 Ne4(170 kB.m) Ha 120
MOCAJOYHBIX MECT.

- CIieMaIu3UpOBaHHast MeOelb, TIPOCKTOP,
9KpaH, KOMITBIOTEP.
-IEMOHCTPAIMOHHBIN CTOJI, BBITSDKHOM MIKaQ.

VYuebHble ayIMTOPUHU U1 IPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUNA!

- yueOHbIe aynutopuu 254, 259 na 30

MOCAJ0YHBIX MECT, 000PYI0BaHHbBIE MEOEIIbIO,

CTEKJIIHHBIMH JIOCKaMHM, TOYKaMu goctyna Wi-

Fi B uaTepuer

YueOHbie ayAUTOPUH JUIs IPOBECHUS
IPYNIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTALIUM
TEKYIIEro KOHTPOJIA U MMPOMEKYTOUHON
aTTeCTalUu:
- aynurtopus kad. Heoprannueckoit xumuu,
yueOHbIi 3a1 Ne3. Ha 30 mocagouHbIX MECT,
000py1I0BaHHBIE MEOEIbIO, CTEKIITHHBIMU

[TomerieHus A7t CAMOCTOSTENLHOM paOOTHI
- aynutopus kad. Heopranuueckoit Xxumuun
yueOnbIi 351 Ne3. Ha 30 mocagouHbIX MECT

000pyOoBaHHBIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1a00PaTOPHBIX 3aHIATHIA

MockoBckuit mip.n1.24-26/49 nut. A, aynmuTopuun
BTOPOTO 3Taxa

MockoBckuit mip.n1.24-26/49 nur. A,
nomemenue 71-H, Nel5 (77 kB.m).

>

MockoBckuit np.a.24-26/49 nur. A,
nomernienue 71-H, Nel5 (77 xB.m).

MockoBckuit mip.n1.24-26/49 nur. A,
nometienue 71-H, Nel5 (77 kB.M), momernienue
32-P, NoNe3.5 (90+89 kB.M) ( BTOpOH 3TaxK).

Kaeapbl HEOPraHNYECKON XUMHUU:
Jlaboparopusiii 3as1 Nel (90 kB.m),




nabopaTtopHbIii 3a51 Ne2 (89 kB.M),
nabopaTtopHbiit 3251 Ne3 (77 kB.M).
JlaGopaTopHble 3aJibl OCHAILIEHBI TOCKaMH,
BBITSDKHBIMU IIKa(haMu, 1a00paTOPHBIMH
CTOJIaMH, TOPKAMHU C PeaKTHBaMH,
neaTpudyramu —T30 -9, BoAsSHBIMEU OaHIMU
-23 WT, ra30BbIMU TOPEIKAMH 21T,
mukpockonamu JIOMO -12 i,
anexroporuTku [esler — 20 mT, BeChI
texuudeckue ET-60011-E, nabopamu
CTEKJITHHOU U (aphopoBOH XMMUYECKOM
MOCY/Ibl, MHIUBHUIYaJIbHBIMH TATHBAMH,
AKBAMCTHILIATOPAMH Simax — 3 miT,
Huctumnstop ListonA1210, Mukpockon 1
JIOMO - 12 mit, Cymmnka juist nocyasl Butszp
I'TI- 40-3, DOnexrporumatku Tesler — 20 T,
Becrwl rexanyeckue ET-600I1 -E Toukamu
noctyna Wi-Fi B unTepHer

[TomereHust 11t XpaHSHUS |
MpoUIaKTUYECKOTO 00CTYKUBaHUS y4eOHOTO
000pyIOBaHUSA:

Komnara Ne 20 kad. HeopraHu4ecKoi XuMHU:
MOMeIIeHUE, 000pyA0BaHHOE CTEITaKaAMH,
BBITSDKHBIMU IIKaamu, IpeccaMu, IeuaMu;
MacTepckasi, 000pyI0BaHHAsI BEPCTAKOM,
CBEPIIMIILHBIM, TOKAPHBIM, (hPE3EePHBIM,
TOYMIIHHBIM, OTPE3HBIM U IITU(OBATBHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

MockoBckuit nip.n1.24-26/49 nur. A,
nomernienue 32-P, (BTopoii aTax).




OmneparmonHas cuctema MicrosoftWindows 10
Professional, cpok neiictBus 1o nexadbps 2020
r.;

MicrosoftOfficeStd, AxkageMuueckast TULIEH3HUA,
cybmunen3noHHbIi 1oroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICUeHUE
KasperskyEndpointSecurity,
CyOnuieH3uoHHbIN goroBop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
Cybnuuen3noHHsii gorosop Ne279/2018 ot
10.12.2018 1. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. Oco0eHHOCTH OCBOEHHS IMCHUIUVIMHBI HHBAJMJAAMH W JUIAMH C OTPaHUYEHHBIMU

BO3MOKHOCTSIMHU 310POBbS.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
OCyILIECTBIIsIeTC B COOTBETCTBUU ¢ [lonmoxkeHuem 00 opraHuzanuu y4eOHOro mpouecca JUls
0o0y4eHHsT MHBAJIWJOB U JMI[ C OIPAaHUYEHHBIMM BO3MOXXHOCTAMHU 310poBbs CIIGI'TU(TY),

YTBEPKIECHHBIM pekTopom 28.08.2014r.
IIpunoxenue Ne 1

K paboueli mporpaMme JTUCIUILTHHBI

DoHJ OLIEHOYHBIX Cpeacrs
AJIA MPOBECACHUSA l'lpOMe)KyTO'lHOi;I aTTeCTalmu 110
AUCIHHUIIJINHE ((Oﬁlllaﬂ H HEOPraHnveCKkass XuMusi»

1. Ilepeyenb kKoMmeTeHIUI ¥ 3TAanOB UX GOPMHUPOBAHMS.
KoMnerennuu
Jran
HNupexc DopMyTHPOBKA
(opmupoBanus
MK-1 Crniocoben obecriednBaTh MPOMBIIIIICHHYIO 0€3011acCHOCTh TPU IIPOMEXKYTOYHBIN

HNPOEKTUPOBAHNH, DKCIIIyaTallud, PEKOHCTPYKIIUH,
KOHCEPBAIIMH U BBIBOJIC M3 IKCITyaTalluy OMACHOTO
IIPOU3BOJICTBEHHOIO0 00BEKTa




2. Iloka3areu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINii Ha PA3JTUYHBIX 3Tanmax ux (l)OpMHpOBaHI/Iﬂ, IIKaJ1a OMCHUBaHUA

Kon u naumenoBanue [Nokazarenu chopMUpOBaHHOCTH Kputepuit VYpoBHH CHOPMHUPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (HCCKPI/IHTOPLI) OLICHHWBAaHUA (oanaHHe BBIPA)KCHHOCTHU I[eCKpHHTOpOB)
KOMIICTCHIINH «YZOBJIETBOPUTEIILHO» «XOPOLIO» «OTJIUYHO»
(TIOpOTOBBII) (cpemumii) (BBICOKHI)
IK-1.1 IIK-1.1 3mnaer: OTtBeTHI Ha | Umeer npeacrasinenne | Jlaér onpeneneHus | [IpaBumiibHO 0OBSICHSIET
Hcnons3oBanue TEOpeTUYECKHe OCHOBBI 0011ei | Bompockl Ne 1-77 | 06 OCHOBHBIX | OCHOBHBIX  IIOHATHUH | IIOHATHS U TEPMUHBI
3HAHUH OCHOBHBIX Y HEOPTaHNYECKOU XUMUH, K 9K3aMEHY XUMHYECKHUX XUMHH, XOPOLIO 3HAET | XUMUH, 3HACT
MIOHATHUH, 3aKOHOB U IIOHMMATh IPUHLMUIBI CTPOeHUs | OTBETHI Ha | TEPMUHAX, HO JA€T MX | XMMUYECKHE CBOWMCTBA | XUMUYECKHE CBOMCTBA
3aKOHOMEPHOCTEN BELIECTBA, IPOTEKAHUS BOIIPOCHI OINPEJCIICHUS] HEYETKO | BELLECTB U | BEUIECTB U
o01elt u XUMHYECKHX IIPOLIECCOB. 3a4€THOM palboOTHI. MaTEepUajIoB MaTEpUaJIOB
HEOPraHUYeCKOu (3H-1); YMeer wucCHonb30BaTh | YMeer YBEpPEHHO | YMeeT npaBuiIbHO
XUMHH JUIS YMmeer: 1CNONb30BaTh AT XUMHUYECKHE TMOHSITHS | UCTIOIb30BaTh HCIIOJIB30BaTh
o0ecrnieueHus OCHOBBI /ISl pEIICHUS U TEPMUHBI, HO JA€T | OCHOBHbIE TEPMHUHBI U | IOHATUS U TEPMUHBI
MIPOMBIIIJICHHON MPUKIIAIHBIX 3a]1a4 B CBOEH ux oTpesieNieHus | IOHSTUS XUMHH, | XUMUU, XUMUYECKHE
6e301acHOCTH IpU npodeccuoHaIbHON HEYETKO XMMHYECKHE CBOWMCTBA | CBOWCTBA BEIIECTB U
IIPOEKTUPOBAHUH, JESATEIIBHOCTH BELIECCTB U | MaTEpUAJIOB
JKCIUTyaTaluH, (V-1); MaTepHaoB
PEKOHCTPYKIIUH, Baageer: TeopeTndeckuMu Nmeer Biageer, Ho HeuéTko | Bnazmeer u npaBUIbHO
KOHCCpBallMK 1 METOJ[aMH1 OTIUCAHWsI CBOWCTB YJIOBJIETBOPUTEIbHBIE | HA3bIBACT, OOBACHSAET | HA3bIBACT, OOBSICHAET
BBIBOJZIC 13 HPOCTBIX U CIOKHBIX BEIICCTB HaBBIKH MOHATHS U TCPMUHEI MOHATUS Y TEPMHUHBI
SKCIUTyaTaluu Ha OCHOBE 2JIEKTPOHHOT'O HCIIOJIb30BaHUs XUMHUH, XUMHUYECKHE XUMHH, XUMHUECKHE
OITacHOTO CTPOCHHS X aTOMOB 1 OCHOBHBIX IOHSTHHM M | CBOMCTBA BEIIECTB U CBOMCTBA BEILIECTB U
MIPOU3BOJICTBEHHOTO nosioxkeHus B [lepuognueckoit 3aKOHOB XMMHH MaTepHaoB MaTepuasoB
o0BbeKTa CUCTEME XMMHYECKHUX

3JIEMEHTOB.
(H-1)




KOHIIHaHMeHOBaHHe
HHANKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

Kputepuit
OLICHUBAHUS

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YZOBIETBOPUTEIHLHO»
(TTOpoToBBIif)

Nmeer npencrasieHue
0 KJaccu(uKanu,
CTpPOEHHH, crocobax
MOJIyYEHUs
pasIMYHBIX  KJIACCOB
HEOPraHMYecKuX

COEJMHEHUH, HO JaeT
ux OIpeJIeJIeHUs

HCYCTKO

«XOPOIIIOY» «OTITUYHOY»
(cpennuit) (BBICOKWMIT)

Jaér onpenenenus [TpaBUIBHO OOBACHSET

OCHOB KJIaCCH(PUKAILIUHU | KJIACCU(DUKAIIHIO

HEOPraHUYECKUX HEOPraHUYECKUX

COEIMHEHU, XOpOILIO | COEMHEHUN, 3HAET

3HAaCT XUMHNYCCKHUC XMMHUYECKHE CBOMCTBA
CBOMCTBA BEIIIECTB. BCIICCTB, MCXaHHU3MbI

XUMHNYCCKHX peaKHHﬁ.

[Ixana ounenuanus coorserctyer CTO CIIGITU (TY):

MPOMEIKYTOUHAA aTTeCTalus IMPOBOJIUTCS B (bopMe 3a4€Ta MW DOK3aMCHaA, pPE3yJibTaT OLCHHMBAHHA Ha 3K3aMCHE — «OTIIMYHO», «XOpOIIO)»,

«YIOBJIETBOPUTEIILHO.




3. KonTpoJibHble 3aJaHusl ISl NPOBeJeHUs] MPOMEKYTOUHON aTrTecTanuu (3a4éT,
IK3aMeEH).
buners! k 3auery.

CIIoI'TH (TY) Kadenpa nHeopranndeckoit XuMum.
1- cemecTp 3ayerHas pabora, Bapuant Ne 2 .

1. Anst crieqyronux BEIeCTB HAUIIUTE SMINPUIECKUe (OPMYJIbl; YKaXKUTE YUCIIO O U T
CBs3€H LIEHTPAJILHOTO aToMa U MEXaHU3M HX 00pa30BaHUs; YKa)KUTE MOJSIPHOCTh CBSI3€H U MO-
JSIPHOCTH MOJIEKYJIBI B II€JIOM; OIIPEIEIUTE TUIl THOPUIN3AMU aTOMHBIX OpOUTAaJe EeHTpallb-
HOTO aTOMa M TPOCTPAHCTBEHHYIO KOHQUTYpAIMIO0 COCIAWHEHUS: XJIOPUCTBHIA THOHWIL
METaKpEMHHEBass KHUCIOTa; aAuakBaguamMMmuHormiatunbl(ll) HuTpar; kamusi rexcabpoMoupu-
nat(I11).

2. Hamumure ypaBHEHHS peakiuid: a) a3oTHas Kuciora (koHil.) + cepedbpo; O)
TUIIOXJIOPUT Kajaus + BoJa; B) TUApua HaTpus + Boja; B) dochop + ruapokcum Oapus; 1)
HoHOBaTas KMCIIOTA + IMEPOKCU] BOAOPOAA; €) Cylb(haT MarHus + Boja.

3. Paccuuraiite pH crnenyromux pactsopos: a) 0.005M xnopun uunka; 6) 0.02M kap6o-
HaT kanus; B) 0.03M nurunpoapcenar Hatpus; r) 1.5M dpopmuat aMMoHus.

4. Paccuuraiite pacTBOpuUMOCTh (hocdara Maruus (B MOJIL/T U I/71): a) B Boje; 0) B MpH-
cyrctBun 0.005M ¢docdara xanmus; B) B 0,01M pacTBOpe COISHON KUCIOTHI.

5. ®akTOpHl, BIAUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIUU.

CIIoI'THU (TY) Kadenpa nHeopranndeckoit XuMuH.
1- cemecTp 3ayernas pabora, Bapuantr Ne_ 3 .

1. JInst cneayromux BEMIeCTB HAUIIUTE SMIIUPUUYECKUE (POPMYJIbL; YKAKUTE YUCIO O U 7T
CBsI3el IIEHTPAJIHHOTO aTOMa M MEXaHW3M MX 00pa30BaHUS; YKAXKHUTE MOJSAPHOCTH CBA3EH U T10-
JSIPHOCTH MOJIEKYJIBI B 1I€JIOM; OTIpe/IeIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTajeil eHTpallb-
HOTO aTOMa M MPOCTPAHCTBEHHYIO KOH(MUTYPAIMIO COSTUHEHUS: TU(TOPUIT KUCIOPO/a; TETPau-
oauj Temutypa; rekcaammuHokobanbsta (I11) xnopua; Hatpust terparuapokconunskar(ll).

2. HanumuTe ypaBHEHHUs peakuuii: a) qnuokcua mapranua + xmopun xenesza(ll) + cepnas
KHCIIO0Ta; 0) AMXpoMarT Kajus + MepoKcu BoJI0poJia; B) OpoMat Kaius + OpomMuJ HaTpus + cep-
Has KHCIIOTa; T') XJIOPUT Kanblus + Boja; 1) cynabdar xenesa(lll) + Boxa; €) ruapoTenypur Ha-
Tpus + BoJa.

3. Paccuuraiite pH cnenyromux pactBopos: a) 0.004M nepxnopara ammonust; 6) 0.75M
dochopnas xkucnora; B) 0.02M cynbdaT maprania; r) 0.4M ruapokcus ammonus + 0.25M cyinb-
dbat aMMOHUS.

4. PaccuuTaiite pacTBOpUMOCTh (pocdara cepebpa: a) B Boue; 0) B npucyrcteuu 0,01M
docdara kanus.

5. I CUCTEeMBL: nepmaHneanam Kaaus + Humpum kaius + cepHas KUcioma BBIBEIUTE
BBIpa)KEHUE KOHCTAHTHI PABHOBECHS M PACCUHUTANTE €€ BETUINHY

CIIGI'TU (TY) Kadenpa Heopranmueckoi XuMuu.
1- cemecTp 3ayernas pabora, Bapuantr Ne_ 4 .

1. ns cieayrolux BeecTB HalUIIUTe SMINpUYEcKUe (POPMYJIbl; YKaXKUTE YUCIO O U T
CBsI3el LIEHTPAJIbHOIO aTOMa M MEXAaHU3M UX 00pa30BaHUs; YKaXKHUTE MOJIAPHOCTh CBA3EH U IO-
JSIPHOCTH MOJIEKYJIBI B II€JIOM; OIIPEEIUTE TUIl THOPUIN3AllMU aTOMHBIX OpOUTaJel EeHTpallb-
HOT'O aTOMa M IPOCTPAHCTBEHHYIO KOH(DUIYpalMIO COCAMHEHMs: AUOKCUI Cepbl; rekcadTopun
cenena; ruammunocepeOpa(l) aurpar; kanus ruapokcoaypat(Ill).

2. Hanummre ypaBHEHHs peakLUii: a) XJIOPHUJ XpoMa + TUIOXJIOPUT HAaTpuUs + THAPOKCH]] Ha-
Tpus; 0) Auxpomar Kainus + ¢pocopHoBaTHCTas KUCIOTA + CepHAast KUCIOTa; B) CyIb(aT MapraH-



1a + XJopaT Kaius + TUAPOKCUA Kanus (u30.); T) cyabdar anroMuHus + BOJA; 1) TUIIOUOIUT Ha-
Tpus + Boja; €) Hutpar xkene3a(ll) + ruapokapOoHaT Kaaus + BOJa; )K) BUCMYTAT KaIus + HUT-
pat xpoMa + a30THast KUCJIOTa.
3. Paccuuraiite pH B cenyromux pactBopax: a)0.05M 6pomHOBatucTas kuciota; 6) 0.01M
runpokcua kanbiyst; B) 0.001M nutpar cepebdpa; r) 0.25M nutpat ammonus + 0.75M NH 4 OH.
4. PaccumnTaiiTe pacTBOPHUMOCTh KapOoHarta cepedpa: a) B Boje; 0) B mpucyrcteuu 0.01M
kapOonara Hatpus; B) B mpucyTcTBuu 0.01M yKCyCHOM KHCIOTBI.
5. ®akTopHl, BAUSIIONINE HAa BEJIMUNHY OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO MMOTEHIINANIA.

CIIoI'THU (TY) Kadenpa Heoprannueckoii XuMHUH.
1- cemecTp 3ayernas pabora, Bapuantr Ne_ 5 .
1. s cnenyromux BEHIeCTB HAMMUIINTE SMIUpUYecKre (OpMYIIbl; YKaKUTE YUCIIO O U 7T CBSI3ei
LEHTPaJIbHOIO aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOISPHOCTH CBSI3€H U MOJISIPHOCTD
MOJIEKYJIBI B IIEJIOM; OIIPEeIETUTe TUIl THOPUIN3AllMd ATOMHBIX OpOUTaliel IIEHTPAIbHOIO aTOMa
Y TIPOCTPAHCTBEHHYIO KOH(HUTYpaIuio coequueHus: Tpudropun iiona; pocduna; HUTpaT-HOHA,
rexcaTOpOCHIMKaTa BOJAOPOA.

2. Hanuimute ypaBHEHHUS peakluil: a) cepHasi Kuciora + Gropuj Kajabuusi; 0) nepmas-
ra"at Hatpus + uoaun onosa(ll) + ruapokcua HaTpust; B) MoAaT Kanus + cynbua HaTpUs +
CepHas KHCIIOTa; T) cyJdb(ar CBHHIA + THAPOKCUI Kalusl (HemoCT.; u30.); 1) THApoapceHar Ha-
TpHUs + BOJa; €) HUTpaT MarHusi + Boja.

3. Paccumraiitre pH crnenyrommx pactBopos: a) 0.03M dochopras kucnora; 6) 0.002M
ruaponudocdar kamus; B) 0.05M xmopun 6epumusg; r) 0.4M mypaBsuHas kucinora + 0.2M
(dopMuaT HaTpus U paccuuTante OypepHyro EMKOCTh TAKOTO pacTBOpa.

4. PaccuuraiiTe pacTBOPUMOCTh Cyib(aTa CTpOHIM: a) B BoAe; 0) B mpucyrctsuu 0.1M
HuTpara Kanus; B) B mpucytctBuu 0,01M cynbdara kanus.

5. Ha KOHKpeTHOM IpUMepe NOKaKUTE CIIOCOObI CMEIEHUS] XUMHUUECKOT0 PAaBHOBECHS.

CII6I'TH (TY) Kagenpa Heoprannyeckoit XuMum.
1- cemecTp 3ayeTHas pabora, Bapuant Ne 6 .
1. It caenyromux BEIECTB HAMMUIIUTE SMIUPUUYECKUE (OPMYIIBI; YKaXKUTE YUCIIO O U 7 CBSI3ei
LEHTPAILHOIO aTOMa U MEXaHU3M MX 00pa30BaHUs; YKaXKUTE MOISIPHOCTh CBA3€H U MOISIPHOCTh
MOJIEKYJIBI B IIEJIOM; OTIPENIEINTE THIT THOPUIM3AIIMHA aTOMHBIX OpOHUTaJel IEHTPATLHOTO aToMa
U MIPOCTPAHCTBEHHYIO KOH(UTYPALIIO COEAMHEHUS: TPUPTOPU XJI0pa; KapOOHAT -HOHa;
HUTpAT-uoHa; Terparuapokcoruromobara(ll) xamms.

2. HanumuTe ypaBHEHUs peakiuil: a) cepHast KUCIOTa + OpoMuJ Kanblusi; ©) nepmas-
raHaT HaTPUS + HUTpAT MapraHia + TUAPOKCHUI HATPUsS; B) CyIb(GUI HATPUS + CepHas KHCIO-
ta; T) cyabdat onosa(ll) + rungpokeun kanust (HenOCT.; U30.); 1) THApOAapceHaT HATpHs + BO-
Ja; €) HUTpar Oepusuius + Boja.

3. Paccuuraiite pH cnenyronmx pactsopos: a) 0.03M dochopHoBaTucTast Kucinora; 0)
0.002M ruapoaudocdar kanus; B) 0.05M xyopua HUKEN.

4. PaccuuTaiiTe pacTBOpUMOCTh Cyib(ara CBUHIA: a) B Boje; ©0) B mpucyrctuu 0.1M
HuTpara HaTtpusi; B) B npucyrctBuu 0,01M cynbdara kamus.

5. Ha KOHKpeTHOM mpHUMepe TMOKa)XHUTe CHOCOOBl YBEJIWYEHUS PacCTBOPUMOCTH
MaJjOpacTBOPUMBIX COJIEH.

CII6I'TH (TY) Kadenpa Heopranndeckoit XuMuH.
1- cemecTp 3auerHasi pabdora, Bappant Ne 7
1. 1751 caenyromux BEIIECTB HAMMUIIUTE SMIUPUYECKUE (DOPMYIIBI; YKaXKUTE YUCIIO O U 7T CBSI3Ei
LEHTPaIbHOrO aTOMa U MEXaHU3M UX 00pa30BaHMUsl; YKaKUTE MOJISPHOCTH CBSI3eH U MOSIPHOCTD
MOJIEKYJIbI B IIEJIOM; OTIPEIEINTE TUIl THOPUIN3AIIMKA aTOMHBIX OpOHUTajel HEHTPATbHOTO aToMa



U TIPOCTPAHCTBEHHYIO KOH(PHUTYpAIUIO COeTUHEHUS: (TOPU ATIOMUHUS; apCEHAT -MOH; HUTPHT-
noH; terparuapokcocranHar(ll) kamus.
2. Hanmummre ypaBHEHUs peakiuii: a)xmopat kanus + cynbdar xeneza(ll) + cepras kucmora
(pa36.) =2 ; 6)[lepmanranaT Kaaus + HOJIOBOJOPOAHAS KKCaoTa = ; B)Hutput kamus +
dochopnas kuciora —2; 1) cynbdar onosa(ll) + rumpoxcua kamus (HexocT.; u30.); 1) THAPO-
apceHar HaTpus + BoAa; €) HUTpatT Oepuiuius + Boja.

3. Paccumraiite pH crnenyromux pactBopos: a) 0.03M dochoproBatucTas kucnora; 0)
0.002M ruapoaudocdar kanus; B) 0.05M xiopua kobanbTa.

4. PaccuuraiiTe pacTBOPUMOCTb apceHaTa LMHKA: a) B Bojae; ©0) B mpucyrctBuu 0.1M
HuTpaTa Hatpus; B) B mpucyTtcTBuu 0,01M cynbsdara nunka.

5. Hanumure cucremy MO 11t MOJIEKyIIbI a30Ta U OKCUa a30Ta(2+).

CIIoI'THU (TY) Kadenpa nHeopranndeckoit XuMum.
1- cemecTp 3auyeTrHas pabdora, Bapuantr Ne 8 .

1. 171 ciaenyromuX BEIeCTB HAMUIITUTE IMITUPHYECKIE (POPMYITBI; YKaKUTE YUCIIO O U 7T CBSI3Ei
LEHTPAJILHOI0 aTOMa U MEXaHU3M MX 00pa30BaHUs; YKaXKUTE MOISIPHOCTh CBA3€H U MOISIPHOCTh
MOJIEKYJIBI B IIEJIOM; OTIPEIEIUTE THIT THOPUIN3AIMYA aTOMHBIX OpOHUTAaJel HEHTPATLHOTO aToMa
U IPOCTPAHCTBEHHYIO KOH(MUTYPALIUIO COEAUHEHUS: TEIIypOBOIOPO/L; CelIeHaT -UOH; HOJaT-
MOHA; TeTparuapoKcoaTtoMuHaT(3+) Kanusl.
2. Hannmure ypaBHeHus peakuuii: a) Xpomat kanus + xinopu xkenesa(ll) + consHas kucinora
(pa30.) = ; 0) bpom + rugpokcun kanust —> ; B) Hutpar menu + ruapokcua ammonus (u30.)
= ; ) cyabdart onoBa(4+) + ruIpoKCcH Kanus (HEAOCT.; u30.); 1) TUIpoKapOoOHAT HATpHs + BO-
na; ) Hutpat xpoma (3+) + Bona.

3. Paccuuraiite pH cnenyromux pactBopos: a) 0.03M cepuucras kuciora; 6) 0.002M
temtypun kanust; B) 0.05M xnopun meau.

4. PaccuuraiiTe pacTBOPUMOCTb apceHaTa HHMKelNs: a) B Bojae; 0) B mpucyrctBum 0.1M
HuTpara HaTtpus; B) B npucyrctBuu 0,01M cynedara Hukemns.

5. Ha KOHKpeTHOM TmpHMepe NOKaKUTe CHOCOObl YMEHBIIEHUS PacTBOPUMOCTH
MaJjIOpacCTBOPUMBIX COJIEH.

CIIoI'THU (TY) Kadenpa Heopranmueckoi XuMuu.
1- cemecTp 3ayerHas pabora, Bapuantr Ne_ O

1. Ins cnenyrommx BEIeCTB HAMMIIUTE SMIUpHUUYEcKre (OPMYIIbl; YKaKUTE YUCIIO O U 7T CBSI3ei
LEHTPaJIbHOTO aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOJISIPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIbI B II€JIOM; ONIPEIEINTEe TUIl THOPUIN3AMUA aTOMHBIX OpOHUTajel HEHTPaTIbHOTO aToMa
U TIPOCTPAHCTBEHHYIO KOH(PUTYpaIIUIO COETMHEHUS: TeJTypaT -uoH ; IepXJIopaT -UOoH;
dochopucras kuciora; Terparuapokcokanmara(ll) xamus.
2. Hamuiure ypaBHEHHS peakiuii: a) Xiop + FHIpOKCH Kausl (HarpeBanue) = ;
0)Auxpomar kanus + noaua Kanus + cepHast kuciora (pas0.)—>, B)Cynbdu nuHKa + consHas
kucinota —2; 1) cyasdat onosa(ll) + ruapokcun kanus (HeaocT.; u30.); 1) THAPOAPCEHAT Ha-
Tpus + BOJA; €) HUTpAT KaaMus + BoJa.

3. Paccunraiite pH crnenyronux pactBopos: a) 0.03M docdopHoBatrcras kucioTa; 0)
0.002M nudocdar xanus; B) 0.05M Xs0pua HUKEIS.

4. Paccunraiite pacTBOPUMOCTh Cyibduaa Mblbika(3+): a) B Bojae; 0) B NPUCYTCTBUU
0.1M nutpata HaTpus; B) npu pH=3.

5. Ha KOHKpeTHOM NpHMepe MOKAKUTE pacuéT KOHCTAHThl PABHOBECHSI OKHCIMTEIbHO-
BOCCTAHOBUTEIIBHOM PEAKLIUH.

CIIoI'THU (TY) Kadenpa Heoprannueckoir XuMuHu.



1- cemecTp 3averHas paGora, Bapmantr Ne_ 10 .

1. 5 cnenyromux BEIIecTB HAMMMIINTE SMIUpUYecKre (OpMYIibl; YKaKUTE YUCIIO O U 7T CBsI3ei
[EHTPAIHLHOTO aTOMa U MEXaHU3M HX 00Pa30BaHMS; YKAKUTE MOJISPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIBI B II€JIOM; OIIpeIeIUTe TUIl THOPUIN3allMi ATOMHBIX OpOuTaiel IEHTPaIbHOIO aTOMa
U TIPOCTPAHCTBEHHYIO KOH(PHUTYpaIuio coequHeHus: Tpudropus xaopa; kapOoHAT -HOHA;
HUTpaT-uoHa; TerpaxioporuiatuHaT(ll) Kamus.
2. Hanumure ypaBHeHus peakuuii: a) Jluxpomart Kajaust + XJIOpOBOJOPOIHAS KUCIIOTA (KOHII.,
HarpeBanue) =2 ; 6) I'mapokcu xenesa(Il) + 6pom + ruapokcua kanus = ; B)CepHUcTas
KHCJIOTA + THAPOKCUA HaTpust = ; T) cynbdar onoBa(ll) + ruapoken kamust (Hemoct.; u30.); 1)
TUApoapceHaT HATpHs + BOJa; €) HUTpAT HUKEJS + BOJA.

3. Paccunraiite pH cnenyrommx pactBopos: a) 0.03M docdopucras xkucnora; 6) 0.002M
ruapoceneHu kanus; B) 0.05M xmopu i HUKeEII.

4. Paccumraiite pacTBOpuMOCTh ochara amroMuHus: a) B Boje; 0) B mpucyrctBuu 0. 1M
HUTparta HaTpus; B) npu pH=4.

5. Ha KOHKpETHBIX MpHUMEpax IOKAKUTE CIOCOOBI pacdyéra KOHCTAHT pPABHOBECHS
MOHHBIX PEaKIU.

CIIGI'TU (TY) Kadenpa Heopranmueckoi XuMuu.
1- cemectp 3auyeTHas pabora, Bapuant Ne 11 .

1. I cienyromux BEIIecTB HAMUMIINTE SMIUpUIecKrue (OPMYIIbl; YKaKUTE YUCIIO O U 7 CBSI3ei
HEHTPaIbHOrO aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOJSPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIBI B IIEJIOM; OTIPEIEIUTE THIT THOPUIN3AIMKA aTOMHBIX OpOHUTaJel HEHTPATLHOTO aTOMa
U TIPOCTPAHCTBEHHYIO KOH(PUTYypaIUIO COeTUHEHUS: TPU(TOPU ATFOMUHHUS; CEIeHAT -UOH,;
docdar-uon; terpabpomonamianara(ll) kamums.
2. Hammmmure ypaBHEHHS peakiuii: a) A30oTHas kuciota (paso.) + xenezo —2; 0) Auxpomar
KaJIusl + IEPOKCHT BOIOpo/ia + cepHas Kuciiora (pas0.) = ; B) MeTa-alFOMUHAT HATPUS + cepHast
KucinoTa (HEHOCT. , u30)=> ;r) cyabdat onoBa(ll) + ruapokcun kanus (Hemoct.; u30.); 1) TUA-
poapceHart HaTpus + BoJia; €) HUTpaT kenesa (2+) + Boja.

3. Paccuuraiite pH cnenyromux pactBopos: a) 0.03M consiHas kucinota + 0,2M a3oTHas
kuciota; 6) 0.002M ruaporemtypua kaius; B) 0.05M xmopun naHTaHa.

4. PaccuuTaiite pacTBOpUMOCTb (ocdara kaiablus: a) B Boje; 0) B mpucyrcrsuu 0.1M
HUTpara HaTpus; B) npu pH=3.

5. Ha KOHKpeTHOM IpUMepe NOKaKUTe CrocoObl pacuéra n3MeHeHus sHepruu I'u60ca.

Bomnpocsl Kk 3k3ameny.

1. DkcnepuMeHTaIbHBIE OCHOBBI COBPEMEHHOM MOJenu cTpoeHus atoma. [liane-
TapHas Mojesb atoMa Pesepdopna. KBaHTOBBIN XapakTep MOTJIOUICHUS U U3-
Jy4eHHUs SHEpruu aromMmamu. KBaHTOBas Mosieb CTPOEHHUS aTOMa BOIOPOA 110
bopy.

2. KopryckymsipHO-BOJITHOBBIE CBOWCTBA MUKPOOOBEKTOB. Y paBHEHHE e bpoiis.
[Mpunnunn =~ HeompeneneHHOCTH  [eiizenOepra.  BomHoBas — QyHKIuS.
KBantoBomMexannueckas MoJienb crpoeHus atroma lllpenunrepa.

3. Artomubie opOuTanm. KBaHTOBBIE YmcCiIa. DHEPrus 3JEKTPOHA B OCHOBHOM M
BAJICHTHO-BO30Y>KICHHBIX COCTOSHUSIX aToma. S-, pP-, d-, f-cocTosiHus 31ekTpo-
Ha U COOTBETCTBYIOIIME UM (POPMBI JIEKTPOHHBIX 00IaKOB.



4. MHOrosnekTpoHHble aToMbl. KBaHTOBBIE YHMCIIa U TOPSIOK 3aMOTHEHUS dJICK-
TPOHHBIX CIOEB U 000JIOYEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIIUIT MUHUMYMa
sHepruu, npuHuui [aynu, npasuno XyHna.

5. S-, p-, d-uf- snemenThl. PacnonoxeHue JIeKTPOHHBIX 00JIaKOB S-, p-u d- opOH-
TaJIe B IPOCTPAHCTBE BOKPYT sApA.

6. Ilepmommueckmit 3akon JI.MI. MenneneeBa. Ilepuoamdeckass cucrema
9JIEMEHTOB KaK €CTECTBEHHAas KJIaCCHU(PUKAIUS FIEMEHTOB 10 CTPOCHHIO BHEIII-
HUX 3JIEKTPOHHBIX 00o0siouek atoMoB. Ctpykrypa [lepromuueckoil CUCTEMBI.
[lepuonpl, rpynmnsl, noarpynsl. [1oHbIE M HEMOJIHBIE 3JIEKTPOHHBIE AHAJIOTH.

7. llepumonuyeckue CBOWCTBA aTOMOB: paJUyC, 3HEPIUs HMOHU3ALUHU, SHEPIU
CPOJICTBA K  DJIEKTPOHY,  JJEKTPOOTPULATEIBHOCTb,  OTHOCHUTEJIbHAS
anekTpooTpunaresbHocTh (030). Ileproanyeckue CBONCTBa COCTUHEHHM: CO-
CTaB, CTPOEHUE, KUCIOTHO-OCHOBHBIE M OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTH M3MEHEHUSI CBOMCTB JIEMEHTOB B MOATrPYMIAaX — BTOPUYHAS
NepuoauYHOCTh. Hemepmoaunueckue cBoiicTBa aToMoB. JlMaronanbHOE
CXOJICTBO 351eMeHTOB B llepuoauueckoit cucreme.

9. [IpnunHa oOpa3oBaHUs XUMHUUYECKOU CBs3W. KBaHTOBOMEXaHUUYECKOE OMUCAHUE
XAMHYECKOW CBA3U B MOJIEKYJE Bogopoaa no I'eiitnepy - JlIonnony. MeTo BaJE€HTHBIX
cBsa3eil. KoBasieHTHas cBs3b. MexaHu3Mbl 00pa30BaHUs XUMHUYECKOW CBSI3U: OOMEH-
HBIH, IOHOPHO-aKLENITOPHBIN, TaTUBHBIN.

10. BasieHTHBIE BO3MOKHOCTH U CTETIEHH OKUCJIEHUS 3JIEMEHTOB. XapaKTePUCTUKH
XUMUYECKOU CBA3U: DHEPrusi, JJIMHA, KPATHOCTb, IMOJSAPHOCTb. THIBI XUMHUYECKUX
cBsizelt (o-, 7#u &-cBsi3n). HanmpaBieHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOH CBsI3U. Mo-
JIEKYJIbI C HEYETHBIM YHCIIOM AJIEKTPOHOB.

11. I'ubpuau3zanus aTOMHBIX opOuTaneid. Teopust OTTalIKUBaHUS O-CBSA3BIBAIOIINX
U HEMOJEIEHHBIX 3JEKTPOHHBIX map ['mmiecnu. ['eomeTpudeckoe CTpOEHHUE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX CO€AMHEHUN. J[eT0OKaIn30BaHHAs 7-CBA3b.

12. TlonsipHOCTH MOJIEKYJT M MOHOB. JlnaMarHUTHBIE U MMapaMarHUTHBIE MOJICKYJIBI.
CBs13b MarHUTHOT'O MOMEHTA C YMCJIOM HECHaPEHHBIX AJIEKTPOHOB.

13. Meton MonekymsipHbIX opOuTaneidl. OCHOBHBIE TMOJIOKEHUS METO/a
Monekyisipueix  opOutaneit (MO JIKAO). CessbiBatoiiye, pa3pbIxJsSiomie U
HECBS3BIBAIOIIUE MOJICKYJISIpHBIE opOuTanu. KauecTBeHHOE OnmucaHue MOJICKYIISPHBIX
opOuTanel IByXaTOMHBIX MOJIEKYJI U3 SJIEMEHTOB IIEPBOTO U BTOPOTO TTEPUOJIOB.

14. O6bsicHEeHHEe MarHUTHBIX CBOMCTB MOJIEKYJ M HMOHOB C no3uiui Merona MO
JIKAO. ComocTaBieHne BO3MOXKHOCTEH METOAa MOJICKYJISIPHBIX OpOWTAIed W METOo/1a
BAJICHTHBIX CBsI3€H. I1303JI€KTPOHHBIE YACTUIIBI.

15. T'a3000pa3Hoe M KOHJIEHCHPOBAHHBIC COCTOSHUS BEIIECTBA. BajeHTHbIE U
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMU B TBEPABIX U KUAKUX
BELIECTBAX.

16. NonHas u meraumnueckas cBsi3b. Kpucramimueckue 1 amMmop(HBIE BELIECTBA.
ATOMHBIE, METAJUIMYECKUE, MOHHBIE U MOJIEKYJSIPHbIE KPUCTAUIMYECKUE PEUICTKHU.
Cunet Ban Jlep Baanbca (OpueHTalMOHHOE, WHAYKLIIMOHHOE, JUCIIEPCUOHHOE
B3auMojieiicTBUE). BomopoaHas cBsi3b, €€ mposiBJICHUE B CBOMCTBAX BEIIECTB.



17. Tlonatne o TEpMOAMHAMUYECKON cHcTeMe. PaBHOBECHbIE M HEPABHOBECHBIC
xumuueckue mnpoueccbl. DyHKUMK cOCTOSHUSA. BHYTpEHHsAS 3HEprus M SHTaJIbIMS.
TepMmoxumus. DK30TEPMHUECKUE M 3HJIOTEPMUYECKHE DPeakIuHu. TepMoXuMuieckoe
ypaBHeHHE. V3MeHeHHe »HHTaJbIMM KaK XapaKTePUCTUKU TEIIOBOro 3ddexra
XUMHUYECKOW PEaKUU.

18. 3akon ['ecca u ero mpuMeHEHHE I pacyeTa TEIIOBBIX 3P(PEKTOB XUMHUYE-
ckux peakunid. Cranpaptasle ycnoBud. IloHATHe O CTaHZAPTHOM COCTOSIHHMM.
CranpapTHbIe SHTAJIBIIUN 00pa30BaHMs BELIECTB. DHEPIUU CBs3€eil B MOJIEKyJIax.

19. Tlonstue 00 HHTpormH. AOCONIOTHAs HHTPOINHUS W CTPOCHHE BEIECTBA.
M3MeHeHne S3HTPONMHU B X0/1€ XUMUYECKUX PEaKLUN U pa3IM4HbIX IIPOLIECCOB.

20. Xumuyeckoe paBHOBecue. CBoOoaHast sHeprus 'm60ca. M3menenue >Heprun
['n06ca xak TepMOIMHAMUYECKUN KpUTEPUH BO3MOKHOCTH CAMOIPOM3BOJIBHOTO IPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruu ['m6b6ca B peakuuu. CBs3b
CTaHJApTHOIO M3MeHeHUs sHepruu I'mbOca ¢ KoHCTaHTOW paBHOBecus. Pacyer KoH-
CTaHT paBHOBecus. VICXOqHbIE 1 PaBHOBECHBIE KOHLIEHTPALUY BEIECTB. BiausHue tem-
nepaTypbl Ha BeJIMYUHY 3Hepruu ['nd6ca, KOHCTaHTY paBHOBECHS.

21. O6paTtumMble U HeOOpaTUMBbIE XUMUUECKUE peakluu. JJuHamuueckuil xapakrep
XUMHUUYECKOro paBHOBecus. CMelleHne XUMUYECKOTO PAaBHOBECHS IPU BHEIIHUX BO3-
neiictBusix - mnpuHnun Jle Illarense - Bpayna u ero oObscHEHHE C TO3WIUIA
TEPMOJMHAMUKU. BiusHUe TeMreparypbl, 1aBJI€HUS U KOHLEHTpPAlUUd PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XHUMHUYECKOW peakuuu. DakTopbl, BIUAOIME HA CKOPOCTh
XUMHUYECKON peaKkIuu. 3aKOH AeWCTByrOIMX Macc. KoHCTaHTa CKOpOCTH peakiLuu.
3aBUCHUMOCTb CKOPOCTH PEAKLUHU OT KOHIIEHTpaluu peareHToB. [lopsmok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJIMH XUMHYECKON PEaKIIUHU.

23. BnusiHue Temneparypbl Ha CKOPOCTb XMMHUYECKOW peakluu. TemmnepaTypHbIi
Kod(pumeHT xuMuyeckon peakuuu. [Ipasuno Bant-I'opda. 3aBUcHMOCTh KOHCTAHTBI
CKOPOCTH OT TeMIlepaTypbl. DHEpIusl akTUBaMK. Y paBHeHue AppeHuyca. [lonsarue o
MeXaHM3MaX XUMHUYECKUX PEaKIIHi.

24. Karamm3 w wHUNmMupoBaHue peaknun. OOpa3oBaHWE TMPOMEKYTOUHBIX
COEJMHEHUN MpHu KaTanu3e. | OMOTeHHBIN U reTeporeHHbIN KaTanu3. AjcopOuus u ee
pOJIb B TETEPOrE€HHOM KaTaIu3e.

25. PacTBOphI Kak roMoreHssle cucreMsl. [Ipeacrasnenus .M. Menneneesa, 1.A.
KabmykoBa, B.A. KuctgkoBckoro o mnpupoje XKHIKUX pacTBOpoB. luapaTsl u
conbBaThl. HeHachllieHHbIE, HACBILIEHHbIE U TIEpEChIlieHHbIe pacTBOPHI. CriocOoObI BbI-
pa’keHUs KOHIEHTPAlLlUU PaCTBOPOB B MIPOLIEHTAaX M0 MAacCe U B €IMHULIAX MOJISIPHOCTH.

26. U neanbHple U HEUIECATBHBIE PACTBOPBI. PacTBOpPHI AneKkTpoauToB. Posb mMone-
KyJI pacTBOpPHUTEJNS B IpOIIECcCe paclaja 3JIEKTpojuTa Ha HOHbL. CuUbHBIE U cilalble
IIEKTPOJINTEL. Teopus 3JIeKTpoauTHIECKOr aucconuanuu Appennyca. CTeness aucco-
LIMAIMH JIEKTPOJIUTA. 3aBUCUMOCTb CTEIIEHU TUCCOLMALMU AJIEKTPOJINTA OT €ro KOH-
[EeHTpanuu (3akoH pazbaBneHuss OCTBAIbIA).

27. Kucnotsl, OCHOBaHUS, aM(OTEPHbIE THAPOKCU/BI, COJIH C TOUYKH 3PEHHUS TEO-
PHH JIEKTPOIUTHYECKON TUCCOLMALINN.

28. KoHCTaHTBI AWCCONMANMM CIA0BIX AIEKTPoanuTOB. CTyleHYaTas AUCCOIHAIIHSL.
KoHneHTpannoHHble ¥ TEPMOINHAMUYECKHE KOHCTAHTBI JUCCOLUALUH.



29. CunbHbI€ 3IEKTPOIUTHI. AKTUBHOCTA MOHOB. MoHHAas cuna pactBopa. Pacuér
KOHLIEHTPALlMi NIOHOB B PaCTBOPAX CUJIIBHBIX 3JIEKTPOJIUTOB.

30. DnekTponauTHUecKas aucconuanus Boasl. lonHoe npoussenenue Boabl. Boso-
ponHbIi nokasarenb. pH kak enuHbIN mapaMerp ONHMCAHUSA KUCIBIX, HEUTPAIBHBIX U
IEJIOYHBIX PAacTBOPOB. KHCIOTHO-OCHOBHBIE MHAUKATOPBI.

31. [IlporonuTuhueckas Teopust KHCJIOT U oOcHOBaHuil bpencrema-Jloypu.
[Tporonutuyeckue paBHOBecus. Amdonutel. Ponb pacTBopuTenst B KHUCIOTHO—
OCHOBHBIX B3auMOJEUCTBUAX. KHCIOTHBIE CBOMCTBa aKBOKOMILIEKCOB (aKBOKHCIIOT).
[IpencraBienust 006 SIEKTPOHHOM TEOPUU KUCIOT M OCHOBaHMM Jlptonca u Teopuu
conbBocucteM. IIpencraBnenue o reopun JKMKO bacosno — [1upcona.

32. Nonnsie peakuuu B pacTBopax. KoHCTaHTHI paBHOBECHSI HOHHBIX PEAKIIUN U UX
pacuer. CMmelleHHE HOHHBIX paBHOBECHM. PacueT paBHOBECHBIX KOHILIEHTpalUil B
KHCJIOTHO-OCHOBHBIX cucTeMax. MarepuanbHble OajgaHChl B KUCIOTHO-OCHOBHBIX
cuctemMax. MoJsbHbIE JOJIH KOMIIOHEHTOB PABHOBECHBIX CHCTEM.

33. T'umponu3 coneld W raJoreHaHTUIPHUIOB. 3aBUCUMOCTh CTEIIEHU THAPOIIU3a U
pH pacTtBopa OT KOHIIEHTpallMM COJH M TeMmmeparypbl pactBopa. OcolOble ciydau
TUAPOIIU3A.

34. bydepusie pactBopsl. CootHomenune pH OydepHoro pacrBopa u KOHCTAHTHI
JMCCOLIMAITIY CJIa0oro deKTponuTa. bydepnas émkocts. [Ipumenenne OydepHbIX pac-
TBOPOB B XUMHUYECKOU MTPAKTUKE. ATICTATHBIN M aMMHAYHBIH OydepHbie pacTBOphL. O0-
pazoBaHue Oy(depHbIX pacCTBOPOB MPU NPOTEKAHUU HOHHBIX PEAKIIH.

35. I'ereporennsie paBHOBecus. [Ipon3Benenne pactBopumoctu. Pacuer pactBopu-
MOCTH MaJOpaCTBOPUMOMI COJIM MO BEJIMUMHE MPOU3BEACHUS PaCTBOPUMOCTU. Biusinue
Ha paCTBOPUMOCTb TEMIEPATYPbI, KUICIOTHOCTH PACTBOPA, NPUCYTCTBHS OJTHOUMEHHBIX
MOHOB, TPOLIECCOB KOMIUIEKCOooOpa3oBaHus. [lepeBox B pacTBOp MaiopacTBOPUMBIX
COJIEH.

36. CreneHn OKHUCIEHHS 3JIeMEHTOB. OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIE PEak-
nuu. Hanbonee ynorpebiiseMble OKMCINUTENN U BOCCTAHOBUTENN U UX MPEBPALLEHUS B
pa3nuuHbIX cpenax. OKUCINTENbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTH BellecTB. Pe-
aKIIMM CAaMOOKHCIIEHHS — CaMOBOCCTAHOBJICHHUS (IUCIpONOpLUUMOHUpOBaHMs). BHyTpH-
MOJIEKYJISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHHE ypaBHE-
HUW OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH, HAXOXKJIEHUE CTEXHMOMETPUUYECKUX
K03(PUIIMEHTOB C MOMOIIbIO HOHHO-3JIEKTPOHHBIX CXEM U AJIEKTPOHHOT0 OanaHca.

37. 'anbBannyeckue 35eMeHTbl. CTaHAApTHBIN BOJOPOAHBIN 3ekTpos. CrtaHnapT-
HbIE DJEKTPOJHBIC TOTCHIIMAIBI METAUIOB. Psabl CTaHIAPTHBIX DJIEKTPOIHBIX
MOTEHIIMAJIOB METAJVIOB (3JIEKTPOXUMHYECKHE PsJIbl HAPSDKEHUSI METAJUIOB) B KUCION
U IIEJIOYHOU cpeslax U UX MPUMEHEHHE JUIs pelIeHNUs XUMHUYECKHX 3ajau.

38. CranaapTHBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIA MOTEHIHAI. Y PAaBHEHHE
PaBHOBECHOI'O OKHCIUTEIbHO-BOCCTAHOBUTENLHOrO noTeHmana (ypaBHenue HepH-
cra). KoHcranta paBHOBeCcHMSs M OIIEHKa BO3MOXHOCTH CaMOIIPOU3BOJIBHOTO
MPOTEKAHUsI OKUCITUTEIHbHO-BOCCTAHOBUTENLHON PEAKIIMU B BOJHBIX PaCTBOPAX.

39. BausHHEe Ha BEIUYMHY OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MOTEHIMAIA
KHCJIOTHOCTH PacTBOpa, MPUCYTCTBUS KOMIIEKCYIOIIETO pearenTa, o0pa3oBaHus MaJlo-
pPacTBOPUMOTO COETUHEHUS.



40. DyeKTpoau3 pacTBOPOB U paciuiaBoB. KaToaHbI W aHOMHBINA MPOIIECCH U 00-
1Ie€ ypaBHEHUE peakuuu 3jeKkTposnnsa. IlepeHanpspkeHne BbIIECIEHUS BEIIECTB MpU
anekTpoiinie. 3akoHbl Dapanesd. XuMu4ecKrue HCTOUHUKH TOKA.

41. DnexTpoXuMHUECcKas KOPPO3Us METAINIOB U METO/IbI 3AIUTHI OT HEE.

42. Onpenenenue KOMIUIEKCHOTo coennHenus. Koopannanuonnas teopust Bepue-
pa. LleHTpasibHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBarTesb, JUraHabl. BHyTpeHHss u
BHEIIHsAS cepbl KOMIUIEKCHOro coenuHenus. Koopannanuonnoe uncno. Koopaunanu-
OHHasl EMKOCTb (JIEHTaTHOCTh) JTUraHa0B. OCHOBHBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMIIIEKCBI, allUIOKOMIUIEKCHI, THIPOKCOKOMIUIEKCHI, aMMHAKaTHI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonunbl, kmactepsl, xenarbl. Konnenuus >QQEKTHBHOIO aTOMHOTO
HOMepa.

44. I'eomeTpuueckas KOHPHUTypaIus KOMITICKCHOTO HOHA (MOJISKYJIBI) M THOPHIN-
3alusl AaTOMHBIX OpOUTaNIel HEHTPaJIbHOrO aroMa (MoHa). M30MepHst KOMILIEKCHBIX CO-
e IUHEHUN.

45. DneKTpoauTHYECKas AUCCOLUAIM KOMIUIEKCHBIX COCAUHEHUM — IEpBUYHAs
U BTOpU4Has. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COCIMHEHUM: COJIbBATALIMOH-
Hble, T'HJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIC, PpEaKIMM 3aMEllEHUs, UHEPTHbIE U
naOUIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpPHOCTh TpaHcBiusiHus .M. YepHhsie-
Ba.

46. OcCHOBHBIE TIOJIOKEHHSI TEOpPUM KpHUCTaJUIMueckoro mois. Pacmieruienue
SHEPruu O-INMIEKTPOHOB B  MOJSX PA3IMYHOM CHMMETPHH:  OKTadPHUYCCKOM,
TETPa’IPUUECKOM, KBaIPaTHOM. DHEpPrus CTa0MIIN3alluy MOJIEM JIMTaH10B. Beicoko- 1
HU3KOCIIMHOBBIE KOMIUIEKCBHI. CIEKTpOXMMUYECKUN pAx JUrasaoB. Komriuiekcsl
CHJIBHOTO U c11aboro nosiei, ux KOH(QUTypali 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue KOMIUIEKCOOOPa30BaHMs HAa MPOTeKaHHe OOMEHHBIX U OKUCIUTEIIBHO-
BOCCTaHOBUTENbHBIX PEAKIUH.

48. Bomopo.

Haxoxnenne B mpupone. M3ortombsl Bomopona. CTpoeHne aromMa UM MOJIEKYIIBI.
[Tonoxxenne Bomopoma B Ilepuommueckont Cucreme .M. MenneneeBa. CreneHun
okucnenusa. dusnyeckne U XUMUYECKHE CBOMCTBA BOJAOpoAa. Meroasl MOIydeHUs
BOJIOPO/JIa B IPOMBIIIUIEHHOCTH U J1a00paToOpuu.

CoennHeHus BOIOpOAa U UX cBoMcTBA. Tspkenas Boga. ['mapuasl, ruipua-uoH Kak
JUTaH/.

IIpumeneHne Bogopoaa u ero coequHeHnid. BogopoaHas sHepreTuka.

49. JIntui.

Haxoxnenne B npupojne. [lonydeHne MeTaIIIMYECKOrO JINTHS, €r0 XUMHUYECKHE
cBoiicTBa U npuMeHeHne. OTHOIIEHHE K KHCIOTaM, BOJE U Pa3JIMYHBIM OKHCIIUTEISIM.
CoenvHEHHA € KHCIOpPOJIOM, a30TOM M BOJOPOJOM — IOIYYEHHE U XUMHUYECKHE
cBoiicTBa. BakHelimme coequHeHUs JIUTUSA. ManopacTBOpUMBIE COJIH. AKBOKOMILIEKC
JUTHSL.

50. HaTpwii, kanuii, pyOuauid, 1ie3ui.

Haxoxnenne B mpupone. IIpuponHsle COEIMHEHUS ILEIOYHBIX METAUIOB Kak
CBIDb¢ XUMHUYECKOM MpoMbllluIeHHOCTH. [lomyueHue wmeramioB B CBOOOJHOM



COCTOSTHUH, UX XUMHUYECKHE CBOMCTBA U MpuMeHeHne. OTHOLIEHHE K KUCIOTaM, BOJIE.
PactBopeHue 1mienoyHbIX METaIOB B KUJKOM aMMHAKE.

CoenuHeHUs C KUCIOPOJAOM — OKCHJIbI, NMEPOKCUJIbI, CYNEPOKCHABI U O30HHU/IBI,
MOJIy4YeHUE, XUMUYECKUE CBOMCTBA U IPUMEHEHUE.

IMuapuael. ['MapoOKCHUIBI MIETOYHBIX METAIOB, MOJYYeHHE, XUMUYECKUE CBOMCTBA
U npuMeHeHwe. Baxwueilmine conu: TrajJloreHUIbl, HUTPaThl, KapOOHAaThl U
rUApoKapOOHATHI, MOJMyYeHUE U XUMUdeckue cBoiictBa. Cona, MojlydeHUE COAbI IO
Conbse u Jlebnany. [Toram. Kanuiineie ynoOpeHusi.

KomruiekcHble coeTMHEHHS IEIOYHbIX METaIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B npupose. [IpoMblliuieHHOE MOTy4YeHne
metasuioB. CIiaBel MEIU M 30J10Ta, UX CBOMCTBA U MpuMeHeHue. [lomoxeHne MeTaios
B OJICKTPOXUMHYECKOM POy HaANpsOHKeHHA. XHUMHUYECKHE CBOMCTBA METAIJIOB,
OTHOINICHHE K KHCIIOTaM U I1IeJI0YaM, pPa3INiHbIM OKHCITUTEIISM.

Coenunenus memu () u meau (Il), ux Xxumuyeckue CBOWCTBa W TPUMEHEHHUE.
[Tpumenenue ammuakata Meau (l) A7 o4MCTKH Ta30B OT KUCIOPOAa. AMMHAKAT MEAH
(.

Coenunenus cepedpa (1) u (Il) m ux xummuueckue cpoiicTBa. ManopacTBOpUMBbIe
coequnenusi cepedbpa (). Kommuiekcueie coennnenus cepebpa (l). B3aumoneiictBue
rayioreHn1oB cepedpa (l) ¢ pacrBopamu amMmMmuaka, kapOOHATa aMMOHHS, THOCYJIb(aTa
Harpus. CBETOUYBCTBUTEIBHOCTh coequHeHmi cepedpa (1).

Kommekcusie coeaunenust 3omota (ll) u (l), ux monmydeHne M XUMHUYECKHE
ceoiictBa. Kommuekcuoie kucnotsl 30i0ta (1), Inanuaaeie komriekcsr 3omota (1).

52. bepumnid.

Haxoxxnenne B mnpupone, moiydeHue MeTauMmueckoro Oepusuius. CrutaBbl
OepwLTHs, UX CBOWMCTBA U NMPUMEHEHHE. XUMUYECKHUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KUCJIOTaM, I1eJ04aM, pa3IndHbIM OKUcauTensiM. OKCU U TUIPOKCHT OEpUIUIHS M UX
CBOMCTBa. AKBO-, THIPOKCO-, hTOopHIHbIC KOMILIeKChl Oeprutus (11).

TOKCUYHOCTH COETUHEHUN OEPUILITHSI.

53. Maruwuii, kaneliuii, CTpOHIIUMN, OapHii.

Haxoxnenue B mpupoze, NOIMy4YEeHUE U IPUMEHEHUE METaUIMYEeCKOr0 MarHus.
CnnaBpl Mar"usi, UX CBOMCTBa M NpuMeHeHue. OTHOLIEHHWE MarHus K KHUCIIOTaM,
HIeJI04aM, pa3iIu4HbIM OKHCIUTENAM. Mcrnonp3oBaHuMe MarHus Il BOCCTaHOBIICHUS
3JIEMEHTOB W3 OKcHI0B. OKCHA M THAPOKCHI MarHus, X cBoWcTBa. PacTtBopeHume
TUAPOKCHU/IA MATHUSA B COJISIX AMMOHHMSL.

[[lenoyHO3eMeNnbHbIE METaIbl — KalblMi, CTpOHIMM, Oapuil. HaxoxneHue B
npupone. Ilomydyenne u xumudeckue cBoMcTBa MeTauioB. OTHOLIEHHE K BOJE,
KHCJIOTaM, Pa3JIMYHBIM OKHUCINTENSIM. PacTBOpeHHE METallIoB B KUJKOM aMMMAKE.
B3aumoneiictBue MeramuioB ¢ KUcCIopoaoM. OKCUAbI, MEPOKCUABI U THIPOKCH]IBI, UX
cBoiicTBa. ManopacTBopumble coiu: cynbdatsl, hocdarel, KapOOHATHI, IEPEBOA UX B
pactBop. Cynbdaroxkomiiekc kanbius (11).

Tepmuueckass aucconuanusi kapOoHartoB. Heramenas u ramieHass H3BECTb.
JKEcTkoCcTh BOABI U €€ YCTpAaHEHUE.



54. lunk, kaamuil, pryTh. HaxoxnaeHue B mpupoje, MOJy4EHUE METAIIOB, MX
npuMeHeHue. HaxoxJieHne MeTalloB B AJIEKTPOXMMUYECKOM PSIy HaNpsHKEHHS.
Xumuueckue cBorcTBa. OTHOIIEHUE K KUCIOTaM, IIeJI0YaM, Pa3IMYHbIM OKUCITUTEISM.
OxuciieHrue METAJUTMYECKON PTYTH 3JIEMEHTApHOH cepoit, xsopuaom skenesa (111).

AKBO-, TUJIpOKCO-, amMmHauHbie KoMiuiekehl nuHka (1) u xkagmus (11). Coenunenus
prytu (1) u (Il). JucnponoprimonupoBanue coneid pryru (l). Konmenmus wunHepTHOM
(682) AJICKTPOHHOU maphl. BzammoneiictBue coseit prytu (Il) ¢ pactBopom ammuaka.
Ammnopeaknus. PeaktuB Heccrnepa. OcoO€HHOCTH 3EKTPOIUTHYECKON JUCCOIHAIITN
coneii prytu (I1).

TOKCUYHOCTB KagMUs, PTYTH U UX COCIUHEHUMN.

55. bop.

Haxoxaenne B mpupoje, TOIydeHHE, XHUMHYECKHE CBOHCTBA. OTHOIICHHWE K
KHCIIOTaM, IIeJiouaM, pa3luyHbIM OKuCIHUTeNs M. bopanbl (coemuneHust 6opa ¢
BOI0poJIoM). TpEX1IeHTOBBIC 2NIEKTPOHOACPUIIMTHEIE CBSI3U B nubopane. [Ipumenenue
OooprugpunoB. bopHas u monuOGOpHBIE KHUCIOTHI, WX conlu. Mera- , opTo-, TeTpa-
Ooparbl. TerpaGopatr Hatpusi (Oypa), OydepHble pacTBOpbl Ha €ro OCHOBE.
B3aumoneiictBue Oypbl ¢ KUCIOTaMU U IIEJIOYaAMHU.

[anorenuapl G6opa kak kuciotel JIstomca. Terpadropobopartel. Hutpum OGopa
(3m600p, 60pa3oH), €ro CXOACTBO C AIMA30M M rpaUTOM IO CTPOSHUIO U CBOKCTBAM.

[Ipumenenue coeHEHU 60pa, UX TOKCUYHOCTD.

56. AntoMUHUMA.

Haxoxnenne B mpupoge. Ilomyuenue weraminyeckoro amoMuHus. Ero
XUMHUYECKHE CBOWcTBa W mnpuMeHeHHe. AmomMuHOTepMmus. CIiaBel aTIOMHUHUS.
OTHolIIEHUE aTIOMUHUS K KUCJIOTaM U IIeJoyaM, pa3inuHbIM okuciautenasM. Oxkcuf u
TUAPOKCHU AIFOMHHHUS, allFOMUHATHI U THAPOKCOKOMITJIEKCHI. ATIOMUHUEBBIE KBACIIbI.
l"anorennapl amroMUHUS Kak KUCIOTHI JIbtouca. ['napuioantoMuHaThl, UX CBOMCTBA.

57. I'annuii, “HAWMA, TaJLJIHA.

[TorydueHne MeTaUIOB, WX XHMHYECKHE CBOWCTBA. OTHONICHHE K KHUCIIOTaM,
niesiouaM, PasIUdHBIM  OKHCTUTENsIM. OKCUABI W THIPOKCHIBI, WX XUMHYCCKHE
coiictBa. Coemunenusi Taywums (1) u (Il1). ManopacrBopumbie conu tammus ().
Oxucnutenvubie cBoiictBa coeauHenuit Tammus (l1l). ToxkcuuHocTh coeguHeHMIA
TaJTUA.

58. Cxkanauii, UTTpUH, JaHTAH, aKTUHU, TAHTAHUbl U AKTUHUIBL.

Haxoxnenue anemeHTOB B mpupoje. [lomydeHne MeTauioB M UX TPUMEHEHHE.
OTHOIIEHNE METAUIOB K KHCIIOTaM, IIeJiodaM, Pa3IudHbIM OKHCIUTEIsIM. CXOICTBO
xumudeckux cBoiictB ckanaus (1) u amomunus (111).

Jlantanuael. X mpuMeHeHHWE B TEXHUKE. XapaKTE€pHbIE CTETNEHH OKHUCIICHHS.
OxucnurenbHbie cBolicTBa 1epust (IV) u BoccranoButesbHbie cBoiicTBa eBporust (11).

AxTuHuabpl. WX mpuMeHeHHWE B TEXHUKE. XapaKTEepHbIE CTENEHU OKHUCIICHHS.
CoenuHeHUs aKTUHUIOB B BBICOKMX CTETIECHSIX OKUCICHUSI.

Poib akTHHHUIOB KaK MaTEpHATIOB IS SIIEPHON TEXHUKHU.

59. Yraepon.



Haxoxnaenue B npupoze. AJUIOTpONHbIE MOAU(PUKAIIMH YIIIepoJa: anMas, rpadur,
kapoun, ¢ymiepersl. Crexnoyriepon. Wx  mpumenenume.  Yriepoga — Kak
BOCCTaHOBUTEIb U afcopOeHT. KapOuapl u ux cBoiicTaa.

OTtHoleHue yrieposia K KUCI0TaM, Iej04aM, pa3aIndyHbIM OKUCIUTENIM. OKCHIbI
yriaepoaa. BoccranoButensHbie cBoiicTBa okcuma yriepona  (l1). KapOGonwibsr
METaJIJIOB. YTOoJNbHAs KUCIOTa, €€ HeycToitunBocTh. Kapbonatel. KansiimnupoBannas u
MIUTHEBASI COJA.

Cepoyrnepon. I'anorennipl u okcorajioreHuabl yraeponaa. CoequHeHus yriepoaa
C a30TOM: [JUUHAH, LHWAHOBOJOPOAHAs, LMAHOBAas, W30LMAHOBAs, THOLMAHOBAS
KHUCIIOTHI U UX coM. L{lnaHuapl M THOLMAHATBI KaK JIUTaH bl. TOKCUYHOCTb COEIMHEHUN
yrieposa.

60. KpeMHunit.

Haxoxnenne B mpupone. [lomydenume KpemHUsA, €ro0 XMMHYECKHE CBOWMCTBA H
npuMeHeHre. OTHOLLIEHUE KPEMHUS K KUCIOTaM, LIeI04YaM, Pa3InyHbIM OKUCIUTESIM.
Oxkcun kpemuus (IV). Kpemuebie kucinotel U cuiukatsl. JKuakoe crekio. Ksapiesoe
u OOBIYHOE CTEKJIO. AINOMOCHIMKATBl W 1eonuThl. CoeauHEeHHs KPEeMHHUS C
rasiorenamu. ['ekcadpropokpemueBas kuciaora. CUIHIMIBI METAIIOB, HUTPU KPEMHHUS.

Ponp snemeHTapHOro KpEMHHS M €ro COCAMHEHUM KaK MaTepHAIOB COBPEMEHHOMU
ANEeKTpOHUKU. [[puMeHeHrne COeTMHEHUI KPEMHUS.

61. I'epmanuii, 010BO, CBUHELL.

Haxoxnenne B mnpupoze. [lonyuenme m xummyeckue cBorcTtBa. Haxoxnenue
METAJIJIOB B DJIEKTPOXUMHUYECKOM psALy HanpsokeHus. OTHOIIEHHE K KHUCIIOTaM,
miesouaM, pasnuuHblM - okucauTensM.  Oxcuabl XO um XO2 , THIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. 0- U - OJOBAHHBIE KUCIOThL. Cynb(Guabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoButenu u coeauHenus cBunna (IV) kak
OKHUCJIUTEH B KUCJION U 11esI04HO0M cpefax. CBUHILIOBBINA CypUK.

[IpruMmeHeHne repmaHus, 0JI0Ba U CBUHIIA U UX COEAUHEHMI. TOKCUYHOCTh CBHHIIA
Y €r0 COCTMHEHUM.

62. TutaH, HIUPKOHUH, raQHUHA.

[TomyueHne MeTamwoB, UX CBOWCTBA M IpUMeHeHue. OTHOLIEHME K KHUCIIOTaM,
miesouaM M rajgoreHaM. OKCUAbl, THIPOKCHIBI, OKCOTMIPOKCOCOEIUHEHUS M HX
cBoiicTBa. CTapeHue ruApOKCUIOB.

[IpumeHeHue THUTaHA, HUPKOHUS, TaQHUS U UX COETUHEHUI.

63. Banaguii, HHOOMH, TaHTAaJ.

[TomryueHnue, XUMUYECKHE CBOMCTBA, MPUMEHEHNE B KaueCTBE KOHCTPYKIMOHHBIX
MaTtepuanoB. OTHOLIEHUE K KUCIIOTaM, I1eJI04aM, pa3IndHbIM OKUCIUTEISIM. OKCHIBL,
raJIOr€HU/Ibl, OKCOTaJIOT€HU/IBI U COJIH.

64. Xpom, MonubieH, Bosbppam.

Haxoxnenne B mpupoae. Ilomyuenwe.  HaxoxxneHue — metauioB B
JNEKTPOXUMHUYECKOM pALy HanpspkeHHs. [IpuMeHeHune B kauecTBe KOHCTPYKLIMOHHBIX
MaTepuanoB. XHUMHUYECKHAE CBOMCTBA, OTHOIIECHUE K KUCIIOTaM, IIEI04YaM, Pa3IndHbIM
okucnutensiM. CTpoeHHE U CBOMCTBA KapOOHHUIIOB.



Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCTMHEHUS XpoMa
(1), oxcua U TUAPOKCHI, XPOMHUTBI M THIPOKCOKOMIUICKCHI. OKHCICHHE COCAMHEHUMN
xpoma (lll). Coenunenust xpoma (VI): okcua, XpoMoBas U JAUXPOMOBAsT KHUCIOTHI,
XPOMAaThl U TUXPOMATHI, UX TOTy4YEeHUE, XHUMUICCKUE CBOWCTBA U B3aMMHBIC TIEPEXOIbI.
OxkucnurenbHble cBOMCTBAa coequHeHuid xpoma (V1) B kucimoil u 1ienoyHou cpenax.
[TepokcoxpoMOBbIE COEAMHEHHUS.

TOKCHYHOCTH COEIMHEHUI XPOMA.

YcroituuBeie coenuHeHuss monubaeHa (V1) u Bombdpama (VI). MonubaeHoBas
KUJKOCTh Kak peareHT Ha ¢docdar — uonsl. ['erepononucoeannenus. buonorudeckas
POJIb COSMHEHHIA MOJIUOICHA.

65. Mapraner, TeXHEIUH, peHUMN.

Haxoxaenne B pupoie, oJy4eHHUe MPOCTHIX BEMIECTB H UX CBOWCTBA.

KapOonunbapie komruiekcbl mapranna (O) u penus (O). Oxcua um THAPOKCHI
mapranna (1), ux cpoiictBa. Okucnenune coemunenuit mapranma (I1) B pasmudnbix
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (muposito3ur) U ero XMMHUYECKHE CBOMCTBA, MOBEJCHHE B
KHUCTIBIX U LIEJNIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTD
coenquHenuil mapranna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENIBHO —
BOCCTAaHOBUTEJIBHBIC CBOWCTBA U JIUCIIPOIIOPIIHOHUPOBAHUE.

Coenunenus mapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpPMaHTaHATHI,
NOJyueHHe, XHMHYECKUe CBoiicTBa. BiapeiBoomacHocTh okcuaa wmapranma (V).
[lepmaHraHat kanus, €ro OKHUCIHTEIbHBIE CBOMCTBA B KHUCIOW M IIEIOYHOM Cpenax,
npuMmeHnenue. [luponus nepmaHranaTa Kaius.

66. XKene3o, k00anbT, HUKEIb.

HaxoxneHue B mpupojie, molyueHHe METAIIOB U UX cBoiicTBa. CIuiaBbl XKenesa,
KobanbTa, HHUKENs M WX mnpuMeHeHue. KapOouwumbHble komruiekchl skene3a (0),
kobanbTa (0), Hukens (0).

Haxoxaenre MeTauioB B 2JIEKTPOXUMUYECCKOM Py HampspkeHus. OTHOIICHHE K
KHCIOTaM, mienodam, pasaudnsiM okuciutessM. JKemezo (I, 1), xo6amst (I, 1),
Hukens (11, 1), ux oxcuapl, ruAPOKCUIBI.

AMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, IMAHWJ- MOH KakK JHUTaHAbl B
komruiekcax skenesza (I, 1), kodansra (I, 1), Hukens (1). YcioBue ycTodduBOCTH
coequnenuii kobdanpra (1) u (I11) B BomHbIX pacTBOpax. OKHUCIHTENBbHBIC CBOHCTBA
coequnenuii skeine3a (1), BoccraHoBUTENbHBIE CBOMCTBa coenuHeHmii xenesa ().
Conps Mopa. @eppartsl.

JIMMETHIITITMOKCUMAT HHUKEITS.

Ponw coennuennii xemne3a u kKodanbTa B OMOJIOTHYECKHUX MTPOIIECCaXx.

67. IlmatuHOBBIE MeETAIBI (PYTEHUH, pOAWH, TaUTAJWNA, OCMHH, WPHUINM,
MJIaTHUHA).

Haxoxnenne B mpuposne. [lonokeHne MeTamuioB B JIEKTPOXUMHUYECKOM PSIY
HanpsokeHus. [IpuMeHeHne TIaTHHOBBIX METAJUIOB U UX COSIUHEHH B COBPEMEHHOMN
TexHuke u MemuruHe. CrocoObl MepeBojia IUIATHHOBBIX METANIOB B PACTBOPUMBIC
coequHeHusi. OTHOIIEHWE TauIaAuss M IUIATUHBI K  [Hapckod Boake. Posb
KOOPJMHAIIMOHHBIX COSIMHEHUI B XUMHUH IJIATUHOBBIX METAJLIOB.

68. A30T.



Haxoxnenue B mnpupoae. IlosyyeHue W TOpUMEHEHME a30Ta. XHUMHYECKast
MHEPTHOCTh MOJIEKYJISIPHOTO a30Ta U CHOCOOBI ero cBs3biBaHus. COeTUHEHHUs a30Ta C
BOJOPOJOM. AMMHAK, €r0 XUMUYECKUE CBOMCTBA. KUIKUI aMMHaK KaK pacTBOPUTEIb.
AMuibl, UMHIBI, HUTpHIBL. PaBHOBecHMss B BOJHOM pacTBOpE aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMMAaKa M €ro COJIEH B BOJHBIX PacTBOpax. AMMMaK
kak Jswmraa. Crpoenne wuoHa ammoHusa. ConM aMMOHUS, WX T[OBEJCHHE MpU
HarpeBaHuMU.

['unpas3un u ruapokcuinamut. [lomyuenue, crpoenue, xumMmudyeckue cBoiictsa. Conu
TUAPA30HUS W TUAPOKCHIAMMOHHMST W UX cBoiictBa. llpumenenue ruapasuHa u
TUAPOKCWIIAMUHA U HX COJEHl B KauecTBE BOCCTAHOBUTENEH. A3HI0BOIOPOAHAS
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenne. Oxcupn azora (l), ctpoenue u cBoiictBa. Oxcup
azora (ll), ctpoenue, mapamaruHeTusM MOJIEKYJIbl, XUMUYECKUE cBOMcTBA. Hutposmi-
non kak JuraHn. Oxcupg azota (lll), Tepmuueckas ycTOHYMBOCTH, XHUMHUYECKHE
CBOMcTBa. A30OTHCTass KHUCIOTa, HUTPUTBHL. OKHUCIUTEIHHO-BOCCTAHOBUTEIbHAS
JBOMCTBEHHOCTh HUTpUTOB. Hutput-mon kak nurana. Oxcua azora (IV), crpoenue,
napaMarHeTu3sM MOJeKynbel. BiaumopeiictBue okcuaa azora (V) co menouamu u
Bozoii. Oxcun azora (V), cTrpoeHHe W CBOWMCTBA. A30THAsg KHCJIOTA, MOJy4YeHUE B
MPOMBIIUIEHHOCTH. XUMHUYECKHME CBOMCTBAa A30THOM KHCJIOTBI M HUTpPAT-HOHA.
CaolicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKA), IUIABUKOBOW, CEpHOM
KuAcinoTaMu. HUTpaTel M UX TepMHUYEcKash yCTOMYMBOCTh. OKHCIHTEIBHBIE CBOMCTBA
HUTPATOB B pacIjiaBax.

69. ®ocdop.

Haxoxxnenue B npupone. [lomyuenue. Amnorponssie Mmonudukanuu docdopa u
UX pEaKkIMOHHAs CIIOCOOHOCTh. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
mieja04aM, pasaudHbIM okuciutensiM. docduH, ero Mpou3BOAHbBIE, UX XUMHUYECKHE
cBorictBa. docdopHoBatucTas u Qocdopucras KuciaoTbl, ux coiu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Oxkcupn ¢docdopa (V), nomyueHue, XUMUYECKUE CBOMCTBA, OCyIIalOIIee JEHCTBUE.
®ochopuble  kucnoTh: MeradocopHas, audpocpopHas, oprodochopHas, uxX
NoJydeHue, B3auMHble mnepexoabl. Docdatbl, ruaponus ¢docdaros. bydepHbie
pacTBOpBI Ha OCHOBE (hOCcHOPHOI KHCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl  ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3aUMOJICHCTBHUE C BOJIOM.

[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

70. MBILIBSIK, CypbMa, BUCMYT.

Haxoxnenne B mpupome.  Ilomyuenme.  [lonmokeHme — MerayuioB B
JNEKTPOXUMHUUYECKOM psAy HampspkeHus. OTHOLIEHHWE K KHCIOTaM, Ilejoyam,
pa3nu4yHbIM  OoKUcIUTENsIM. CoelMHeHHs € aKTUBHBIMH METallaMH M BOJOPOJIOM.
CBolicTBa BOJOPOAHBIX COEIMHEHUH, CTpOoeHHE MOJeKysd. OKcuabl, THIPOKCHIBI,
ranorenuasl  Mbrmbsika(lll), cypemei(lll), Bucmyra(lll), ux xwmmuueckue cBOKHCTBa.
Oxcoranorenubl cypsMbl (1) u Bucmyra (111).

Coenunenus Mbibsika (V), cypeMsl (V). OKCUABI, THAPOKCHUIBI, TATOTEHUIBI, UX
XUMUYECKHE CBOMCTBA. BUCMyTATHI, X MOJTyYEHUE U OKUCIUTEIbHBIE CBOMCTBA.

Cynsouast mermbska (11, V), cypsmst (111, V). Tuoconu. Cynsbun Bucmyta (111).

TOKCHMYHOCTh COEIMHEHUH MBILIbSKA, CYpPbMbI U BUCMYTA.



71. Kucnopoz.

Haxoxnenue B npupoae. Amnorponust kuciopoaa. CTpoeHne aToMa U MOJIEKYJIbI
Kkuciaoposa. PuU3nYecKue M XMMHUECKHE CBOWCTBA KHCIOPOAAa U €ro NpPUMEHEHHE.
[Tonydyenue KUCIOpOJa B HPOMBIIUICHHOCTH M Jabopatopuu. OKCHIBI OCHOBHEIE,
KHCJIOTHBIE U aM(oTepHble. [ MAPOKCHUIBI U TUAPOKCOKOMITIIEKCHI.

O30H, €ro noiay4eHHe U XMMHYECKHE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUIBL.
O30H B atMocdepe, “030HOBBIC JIBIPHI.

Bona. AHomanus e€ HeKOTOphIX pu3HuecKuX cBOWcTB. CTpOEHUE MOJIEKYIIbI BOBI.
Accoumanus MoJeKysl BoAbpl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs M
TEPMHUUECKas TUCCOLMALUS BOJbl. XMMUYECKHE CBOWCTBA BOJAbl. AKBOKOMILIEKCHl U
KpUCTAJJIOTUAPATHL. I'a30BbIe Ki1aTpaThl HA OCHOBE BOJIBL.

[lepokcun BOmOpOAa, €ro IOJyYEHUE, XUMUYECKHE CBOMCTBA U IPUMEHEHHE.
Ilepokcun Bomopoza Kak OKUCIMTENb M BoccTaHOBUTENb. llepoxcuael n
IIEPOKCOKUCIIOTBI, CYNEPOKCUABI — HX TMOJIYy4eHHE, XHMHMUYECKHE CBOMCTBA U
IIPUMEHEHHUE.

72. Cepa.

Haxoxnenne B mnpupoje, IMOJIyd4€HUE DBIEMEHTapHOM cepbl. AJUIOTpONus.
XuMHYecKue CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHUCIOTaM, Ilejodyam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBojoposl, €ro MOJIy4YeHHME W XUMHYECKHE CBOMcTBa. MasopacTBopuMbie
cynbpuapl, cHocoObl mepeBeAeHUs B pacTBOp. OKHUCIEHHE MalopacTBOPUMBIX
cynbpunoB a3otHoi kucnoroil. Ilomucynbdunsl, cynbpaH (MHOTOCEPHUCTHIN
BOJIOPOJ1), UX CBOMCTBA.

Oxcun cepol (IV), ero mosyueHue B TNPOMBIIIJIEHHOCTH U JabopaTopuu,
XUMHYECKHE CBOWCTBA. TOKCHYHOCTH AMOKcHIa cepbl. CepHHUCTas KuciaoTta U €€
ycroiuuBocTh. CynbQUTbl U TUAPOCYIbPUTH, uUX ruaponus. Cynb(UT- HOH Kak
murad]. BoccranoButenbHble cBoiicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,
cynb(pUTOB. JIMTHOHUTHI, TUTHOHATHI — UX XUMUYECKUE CBOMCTBA.

Tuocepnast kuciaora u Tuocynbdar Harpus. Tuocynpdar Harpus Kak
BOCCTaHOBHUTEIb U TUrana. Paznoxenue Tuocynbdara cepedpa.

Oxcun cepsl  (VI). Ilonmywyenue, cTpoeHue Monekynsl. CepHas KHUCIOTA.
Hutpo3Hblii M KOHTaKTHBIA CIOCOOBI MOJY4YEeHHs. XHMMHUYECKHE CBOMCTBAa CepHOU
kucioTel. [IpuMenenue. Jleruapatupyroliee IeHCTBUE KOHUEHTPUPOBAHHOM CEPHOU
kucioTel. JlucepHas kwuciora. Oneym. IlepokcocepHble KHCIOTBI M HX COJM.
[Tonyuenne wu cBoicTBa. [amoreHuabl W oOkcorajoreHuabl cepbl. [lomydenue,
B3aMMO/ICHCTBUE C BOJIOW U C pPACTBOPAMHM IIEIOYECH.

73. Cenen, Temryp.

Haxoxnenne B mpupone, nomyueHue. Amtorponus. OTHOLIEHHE K KHCIOTaM,
11eJ104aM, Pa3InYHbIM OKUCIUTEISIM.

Coenunenus ¢ BogopoaoM. Okcuasl XO; u XOs. Kucnotsl Ha ux ocHoBe. OpTo- 1
MeTa- (GOpMBI  TEITYpOBOM  KHCHOTBL. OKHUCIMTENBHO — BOCCTAaHOBHUTEJIbHAS
NIBOMCTBEHHOCTh coenuHeHuit cenena (V) u temmypa (IV). TokcudHOCTh ceneHa U ero
COCTUHEHUN.

74. @ToD.



Haxosxnenue B npupose (TuraBukoBbii mmart). [lomydenue ¢propa, ero XuMuueckue
CBOWCTBA W NpUMEHeHHe. Marepuasbl, yCTOMYMBBIE IO OTHOLICHHIO K (TOpY.
B3aumoneiictBue ¢rTopa ¢ BOmOH, pacTBopamu Imienoded. DTOPUABI KUCIOPOJA.
dTopoBo0opoa, GTOPOBOIOPOIHAS (TIJIABHKOBAsI) KUCIOTA, XMMHUYECKHE CBOMCTBA H
npuMeHeHue. Poilb BOJOPOIHBIX CBsI3eH B CBOMCTBaX (DTOPOBOMOPOAHON KHCIOTHI.
I'unpodropunsl. @ropua — moH kak jurani. CoeauHeHus Gropa ¢ OJIaropogHBIMU
razamu.

75. Xmop.

Haxoxnenue B mpupoxe. [lomydueHune B HPOMBIIIJICHHOCTH M JiabopaTopHH,
XUMHUUYECKHE CBOICTBA U NIPUMEHEHHUE. XJIOPOBOJOPO/ U XJIOPOBOJOPOIHAS (COJISHA)
KHCJI0Ta, TIOJyYEHUE, XUMUUECKHUE CBOICTBA, IPUMEHEHHE. XJIOPHUL — MOH KaK JIMTaHI.

B3aumoneiictBue xiopa ¢ BOAOM (XJIOpHas BOJA), PACTBOpPAMHU ILEIOYEH,
KOHCTaHTbl PaBHOBECHS.

Coenunenus xyopa ¢ kucinopogoM. Oxcup xsopa (l), xjgopHOBaTHCcTas KUCIOTA,
TUIMOXJIOPUTHI, TOJYy4YeHHE, CBONCTBA. J(MCIPOMOPLMOHUPOBAHUE TUIIOXIOPUTOB.
XnopHast (OenunbHas HW3BeCcTh), €€ cBoiictBa W mpumenenue. Okcua xiopa (1V).
JlucponopIioHMpOBaHre B BOJHBIX M IIEJIOYHBIX PAacTBOpax. XJIOPHCTas KUCIOTa,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKUE CBOICTBA M INPUMEHEHHE.
Xsopar kanust (0epToJIeTOBA COJIb) U €T0 OKUCIIUTEIIbHBIE CBOMCTBA. XJIOpAT KaIHs KaK
TBEPI0A3HBIA OKUCTUTEND. JJUCIPOTOPIIMOHUPOBAHHE XJIOPATOB.

Oxkcunel xiopa (V1) u(VINl), ux B3aumozeiictsue ¢ BojoW. XjopHas KUCIOTa U
NEPXJI0paThl, UX MOJIy4EHHE, XMMUYECKHE CBOMCTBA U IIPUMEHEHNE. B3pbIBoOnIacHOCTh
MEPXJIOPATOB TKEITBIX METAIIIOB.

ConocraBiieHUE KUCIOTHBIX U OKHCIUTENBHBIX CBOMCTB KHCIOPOICOAEPKALUX
KHCIIOT XJIopa. TOKCMYHOCTB XJIOpA U €r0 COEAMHEHH.

76. bpom, nop.

Haxoxnenue B mnpupoje, MOIydeHHE, XMMHYECKHE CBOMCTBA M IPUMEHEHHE.
PactBopumocts OpomMa M MOAa B BOJAE M OPraHUYECKUX PACTBOPHUTEIISX.
[Tonuranorenuasl. IloBenenue OpoMa M MoAa B BOJAE M ILEJIOYHBIX pacTBOpax,
KOHCTaHThI paBHOBecus. Peakius 6poma 1 nosaa ¢ THOCYIb()aToOM HATpHS.

BpomoBonopon,  OpomoBomoponHas — kuciora, Opomunael.  HMomoBomopon,
MOJI0BOJIOPOAHAsI KUCII0Ta, noauael. Ilonydenre u xummudeckue cBoiictea. bpomun- u
MOJIH/I— NOHBI KaK JIUTaH[IbI.

Kucnopoaconepxkaiue KucioTsl 6poMa 1 noja u ux coiu. CriocoObl MOoTydeHus u
XUMHYECKHe cBoWcTBa. bpoMHOBaTas M MomHOBaTas KUCJIOTHI, OpOMHas W HOJAHAA
KHUCIIOTHI U UX coi. OcOOEHHOCTH THIPaTHBIX (POPM HOAHON KUCIOTHI.

Wntepranorenupl. OTOp-XJIOp yriaeBOIOPOAbI, AIKOJIOTHMYECKUE MOCIEIACTBUS
MIPUMEHEHUS.

77. bnaropoiHble Tra3sl (reuii, HEOH, aproH, KPUITOH, KCEHOH, PaJOH).

Haxoxnaenne B mpupoze, monydeHne U npuMeHeHne. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX  00OJIOYEK AaTOMOB OnaropoAHbIX Ta3oB. CrnocoObl  MOTy4eHUs
COCTMHEHUH OJIarOPOTHBIX Ta30B.

OkcoTopuapl, OKCHABI W  KHCJIOPOJCOACpIKAIIUE  KHCIOTHI  KCEHOHA.
B3auMmogeiicTBue GpTOpuI0B KCEHOHA C BOJOW M PAcTBOpaMH IEIOYeH. XUMUUYECKHE



COCIMHECHUS NIPYruX OJaropoaHbIX Ta30B. [IpuMeHeHHEe O1aropogHBIX Ta30B M UX
COEJIMHEHUI.

4. MeToanueckne MaTepuajbl Ui ONpe/esieHus MPoLeAyp OLEHUBAHUS 3HAHMI,
YyMeHHii, HaBBIKOB ¥ (WJIH) ONBITA /AeATEJbHOCTH, XAPAKTEPHU3YIOIIMX JTaMNbl
(popMupoBanus KOMIeTEeHIIH.

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TPOBOJMUTCS B COOTBETCTBHH C
tpedoBanusimu CTII

CTO CII6I'TU(TY) 016-2015. KC YKBU. ITopsigok nmpoBeneHus 3a4€TOB B 9K3aMEHOB.



