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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMbl.
B pesynbrare ocBoeHuUs1 00pa3oBaTeIbHON MPOrpaMMBbl OaKalaBpUaTa00yyaroImuics

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

KO,I[ N HAUMCHOBAaHHEC

KOI[ N HAUMCHOBAHHEC
HHAWKATOPA JOCTUIKCHHA

[Tnanupyemble pe3yiabTaThl

. o o0yueHus
obmenpodeccuonansHoii| 0OUENPodeccuoHabHOH ( e )
JECKPUIITOPHI
KOMIICTEHIIH KOMIIETEHITUHT P P
IK-1 [IK-1.1 Hcnonp3oBanue 3HATb: TEOPETUYECKUE OCHOBBI
Cnocoben 3HAHWW OCHOBHBIX TIOHSTHM, | 0OIIEH 1 HEOPraHNYECKON XUMUH,
obecrieunBarh 3aKOHOB U MOHUMATh MTPUHIIUITE CTPOCHHUS
HPOMBIIUICHHYIO 3aKOHOMEPHOCTEN 001l U | BEIIeCTBa, MPOTEKaHUS
6e30macHOCTE npu HEOPraHUYECKOW XUMHUHU XUMHUYECKUX IIPOLIECCOB.
IIPOCKTHPOBAHNH, U1 00€eCIIeYeHUS] (3H-1);
SKCILTyaTalu, MIPOMBIIIITICHHON YMeThb: UCIIOJIB30BATh 3TH OCHOBBI
PEKOHCTPYKITUH, 6
€30I1aCHOCTH MpHU JUTS pEIICHUS TPUKIIAIHBIX 3a]1a4 B
KOHCEpBAaIlUU U BHIBOJIE . .
MIPOEKTUPOBAHUH, cBOei npodeccuoHaIbHON
U3 SKCIUTyaTaluu
JKCIUTyaTalluH, JIeATETbHOCTH
OTacHOTO V1
€KOHCT 707§ -1);
[IPOU3BOJICTBEHHOIO p pykunn, ( )’
oOBeKTa KOHCEpBAaIlMM U BhIBOJIC U3 | BilageTs: TeopeTnueckumMu

IKCILTyaTaI[ui OMACHOTO
MIPOU3BOJICTBEHHOTO
o0BeKTa

METOAAMM OIHCAHMS CBOMCTB
IIPOCTBIX U CIOKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOI'O CTPOEHHS
UX aTOMOB U ITOJIOXKEHUS B
Ilepuonnueckoii cucreme
XUMUYECKUX DJIEMEHTOB.

(H-1)




Kox u Haumenosanme

Kox u HanMenoBanue | WHAMKATOPA TOCTHXCHHA [Lnanupyemble pe3ynbTaThl
obmenpodeccHoHaTbHON obuienpodeccuoHanbHON oOydeHus
KOMIICTCHIIUH (IeCKpHUIITOPBI)

KOMIICTCHIIN

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

JuciunauHa oTHOCUTCA K o0s3aTenbHoM yacty (b.1.B.02) n nu3yuaercs Ha 1 xypce, 1 u 2
ceMecTtp.

B MeronnueckoM miaHe AUCLUUIUIMHA ONHUpaeTcss Ha 0a30BbIi Kypc OOIIEXMMUYECKONW U
MaTeMaTU4YECKON NOATOTOBKH, ITOJYYEHHBIN B IIKOJIE.

[Tony4yennsie B nporecce U3ydeHus: TUCUUILTAHBI «O0Iasi 1 HeopraHuvyeckasi XuMHus»
3HAHUS, YMEHUSI ¥ HaBBIKH MOTYT OBITh HCIIOJIb30BaHBI B HAYYHO-HCCIIEIOBATEIBCKONH padboTe
OakaiaBpa M MPH BHIMIOJTHCHUH BBITYCKHON KBATU(UKAIMOHHON PaOOTEHI.

3. O0beM IUCHUILIMHBI.

Bcero,
aKaJeMHYECKUX
YacoB

Bun yaeOHo# paboThI
Ounas popma
o0yueHus




Bcero,

aKaJIeMUYCCKUX
Bun yaeOHO# paboThI -1acoB
Ounas ¢popma
oOydeHus
OO0wmast TpyA0eMKOCTh 1M CHUILTTHHBI 9/324
(3aYeTHRIX eNVHUIL/ aKANTEMUYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 210
3aHSTHSI JISKIIMOHHOTO TUIIA 108
3aHSATHS CEMUHAPCKOTO THUIIA, B T.4. 90
CEMHUHApBI, MPAKTHYECCKUE 3aHITHS 36
nabopaTopHble paboTHI (B T.4.HA MPAKTUYECKYIO TIOJTOTOBKY) 54 (2)
KkypcoBoe npoektupoBanue (KP umu KIT) -

KCP 12
JPYTUe BUJIBI KOHTAKTHOMN paboThI

CamocroniTesibHast padoTa 60

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

YCTH. OIIpOC

®opma npome:xyTouHoii arrectauuu (KP, KII, 3auer, sx3amen)

3auéT 1 ceM. DKx3amMeH

2 cemectp (54)




4. Coepsxkanue QM CHUILTHHBI.
4.1. Pa3zgeapl IUCHUIJINHBI 1 BUABI 3aHATHMA.

3ausatus

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 W DJIEMEHTBl XHMHUYECKOU 8 4 2 I1K-1
3 | TepMOJMHAMUKH.
XHUMHYECKOE  paBHOBECHE. Kuneruka 8 4 2 2 I1K-1
4 | XUMHUYECKUX PEaKIUH.
PactBopel 3ekTposMTOB W paBHOBecus B | 14 10 4 2 IK-1
5 | pacTBOpax
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 2 IK-1
6 | mporeccel.
KomnuiekcHble coeTuHeHus!. 10 6 4 2 IK-1
7
Uroro 1 cemectp | 72 36 18 10
Xumust  snementoB | wm Il rpymnn 6 2 8 [K-1
8 | Ilepmomnueckoit CUCTEMEI.
Xumusa osnementoB Il u IV rpynn 6 8 8 I1K-1
9 | Ilepuonnueckoit CUCTEMBI
Xumuss 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 | Ilepuomuueckoit CrctemMbl
Xumus p- anementoB VI rpymmer (VIIA) 6 2 8 IK-1
13 | Ilepuoauueckoit Cucremsl.
Utoro 2 cemectp | 36 36 36 50
108 72 54 60




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmeHnoBanne TeMbl OObeM, |MHHOBanMOHHAA
paznena
U KpaTKOe Co/Iep KaHNe 3aHATUS aKaj. yachl dbopma
JUCIUTIAHBI
1 [Tepuonnueckuii 3aKOH U CTPOSHUE aToMa. 10
2 XUMHYECKas CBSA3b U CTPOESHUE MOJIEKYJI. 10 IIpesent
aryst
3 Tepmoxumus U JJIEMEHTBI XUMHYECKON 8
TEPMOJUHAMUKHU. [Tpesentanus
4 Xumuyeckoe paBHOBecue. KMHETHKAa XUMHUYECKHX 8
peaKuid.
5 PactBopel  3JIEKTPOIMTOB UM pPAaBHOBECUSA B 14
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 IIpesent
aryst
7 KommiekcHbie coeiuHeHMS. 10
8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6 IIpesent
Cucremsl. anus
9 Xumust snemerToB |1 u IV rpynn Ileprnoanueckoit 6 IIpesent
CucreMbl anus
10 Xumuss  d-smementoB V. — VI rpynn 6 [Ipe3ent
[Tepuoanueckoit CucreMbl anus
11 Xumuss  p- omementoB Y (VA)  rpymimsl 6 [Ipe3ent
[Tepuoanueckoit CucreMsl. anus
12 Xumust  p- oanemerroB VI (VIA)  rpymmsr 6 IIpesent
[Tepuoanueckoit CucreMbl anus
13 Xumus p- snementoB VII u VIII rpynmsr (VIA, 6 IIpesent
VI11A)) Iepuoanueckoii Cuctemsbl. anus




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3aHATHS

Ne HaumenoBanue TeMEbl O0neM, MuanoBanuonuas
paszaena
U KPaTKOE COACpKaHUE 3aHATHUS akaj. gacel |popma
JACIHAIIINHEI
1 [lepnonnueckuii 3aKOH U CTPOECHUE aTOMa. 4 CeMHUHap-
JAAIoT
2 XuUMUYeCcKas CBSI3b U CTPOCHUE MOJICKYII. 4
3 Tepmoxumust u 3JIEMECHTHI XHUMHYECKOM 4 ['pynmoBas
TEPMOJIMHAMUKH. TUCKYCCUS
4 Xumuyeckoe paBHoBecue. KMHETHKa XUMHMUYECKUX 4
peaKIuid.
PacTBOphl  PNEKTPOIMTOB U  paBHOBECUA B 10
5 pacTBopax
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIE TTPOLIECCHI. 4 JIAAJIOT
6
7 KoMmnekcHbie coeInHEHHS. 6 JHAANoT




4.3.2. JIabopaTopHbIe 3aHATHS.

JIa0.
No Oo6mewm, IIpaxT.
HaumenoBanue TeMsl
paszzena aKa. [Tpumeuanus
U KpaTKOe Co/Iep KaHue 3aHATUS MOJTOT.
JUCIUTLIAHBI 4achl
2 XUMHYECKas CBS3b U CTPOSCHUE MOJICKYI. 2 2
3 Tepmoxumus ¥ 3JEMEHTHl  XUMHYECKOH| 2
TEPMOJUHAMUKHU.
XUMHYECKOE paBHOBECHE. Kunernka| 2 YcrHbII
4 XUMHYECKUX PEAKIUH. ornpoc
PactBopbl anmekTponuTOB W paBHOBecuss B| 4 KonTponbHas
5 pacTBopax pabora
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIE TIPOIECCHI. 4
6
7 KomriuiekcHeie coequHenusl. 4
Xumus snemenToB | u |l rpynn [lepuonuyeckoii| 2 KonnokBuym
8 Cucremsl.
Xumuss  snementoB Il w IV rpymn| 8
9 [Teproanaeckoit CucremMsl
Xumust  d-smementoB V. — VI rpynmn| 10 Komnoksnym
10 [Teproanaeckoit CucremMsr
Xumuss  p- omementoB Y (VA) rpymmei| 6
11 [Tepuoanueckoit CucreMsl.
12 Xumust p- onementoB VI (VIA) rpynmei| 8 KonTponbHas
[Tepuoanueckoit Crucremsl pabota
13 Xumust p- anementoB VII rpymmer (VIIA)| 2

[Tepuoanueckoit CucreMsl.




4.4. CamocTosiTeIbHAsA padoTa 00y4aroIMXxcs.

Ne Ilepeuens BOIpOCOB i O6mbewM, ®dopma
paszena CaMOCTOSITENIbHOTO U3yUeHUs aKajl. yachl KOHTPOJIS
JUCIUTIAHBI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aToMa. 2 [MucbmenHbIi
oIpoc
5 XuMuyeckasi CBSI3b U CTPOEHUE MOJIEKYJI. 2 [TucemeHHBIN
orpoc
3 TepMOXUMHUS ¥ JIIEMEHTHI XUMUYECKOM 2 YcrHbIit
TEPMOJIMHAMUKH. orpoc
4 Xumuueckoe paBHoBecue. KumHeTMka XMMHYECKHX 2 VYcerHbii
peaKkuuid. onpoc
PacTBOpEBI 37IEKTPOIUTOB U PABHOBECHUS B PACTBOPAX 2 [TuceMeHHbIi
5 ompoc
OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE TIPOIECCHI. 2 [MuceMeHHbIi
6 orpoc
v KomriuiekcHeie coequHenusl. 2 [TuceMenHbI
orpoc
Xumus asnementoB | u |l rpynn [lepumomuueckoit 8 YcTHBIT
8 Cucremsl. ompoc
Xumus snementoB |l u IV rpynn Ilepuonnyeckoii 8 VYcerHbIi
9 Cucremsl ompoc
Xumuss  d-osnemenroB V. — VIl rpymn 10 [IncemenHsbIi
10 Ilepnognueckoit Crucremsl OIpoc
Xumuss  p-  onementoB Y (VA)  rpymibl 8 [TucbmenHbI
11 Ilepnognueckoit Cucremsl. 0Ipoc
12 Xumuss  p-  oanementoB VI (VIA)  rpymmsl 8 VYcrHbII
[Tepuoanueckoit Crucremsl onpoc
13 Xumuss  p- omementoB VIl rpymmer  (VIIA) 8 VYcerHbiit
Ileprognueckoit Cucremsl. o1poc




5. llepevyeHb y4eOHO-MeTOAMYECKOT0 O0ecreYeHus AJIsi CAaMOCTOATEIbHON PadoThI
00y4YarIIUXCS M0 TUCHUILINHE.

MeTtoaudeckue ykazaHus JJisi O0YJArOIIUXCs [0 OPTaHU3alud CaMOCTOSATEIBHON PaboThI
[0 JUCIHMIUIMHE, BKIIOYAs TIEpEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISl 10 JUCHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHECHUIO pPa3MEIICHBI B DJIEKTPOHHON
nH(pOpMaIMOHHO-00pa30BaTEIILHON cpene CIIOI'TU(TY) Ha cauTe:
http://media.technolog.edu.ru

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

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUH TEKYLIEr0 KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTh) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl AUCHUIUIMHBI CUUTAIOTCA JIOCTUTHYTBIMM, €CIM JJIsl BCEX DSJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBbIN YPOBEHb OCBOECHUS KOMIIETEHIIMM Ha JAHHOM
JTane

IIpomerxyTouHas aTTecTalys Mo JUCLUIUIMHE IPOBOJUTCA B popme 3auéra -1 cemecTp u
9K3aMeHa, 2-i cemecTp.

K 3auéry momyckaroTcsi CTyI€HTHI, BBIITOJHUBIINE Bce POPMBI TeKyiero KouTpoist. Ilpu
caade 3a4éra CTYACHT MOJydaeT OmieT 3a4€éTHoi padoThI(Bpems Ha Hanucanue otBeToB 30-40
MHUHYT), OTBETHI Ha BOIPOCHI OMIeTa 00CYKIAI0TCS C TPENOJaBaTEIICM.

K crnade 5Kk3aMEHOB JOINYCKAIOTCSA CTYIEHTHI, BBINOJHUBIIME BCEe (OPMBI TEKYILIETO
KOHTPOJIS.

DK3aMeHbl TpelyCMaTpUBaIOT BbIOOPOYHYIO MPOBEPKY OCBOEHHS MPEAyCMOTPEHHBIX
3JIEMEHTOB KOMITETEHLIUH 1 KOMIUIEKTYIOTCSl TEOPETUUYECKUMHU BOIIPOCAMH.

[Ipu cmade sK3aMeHa, CTYACHT MOJTydacTIK3aMeHAIMOHHBbIH OWJIeT, colepKaiui Tpu
BOTIPOCA M3 TIEPEUHs, BpeMs IMOATOTOBKU CTYIEHTa K YCTHOMY OTBETY - 10 30 MHWH.,0TBETHI Ha
BOITPOCHI OMIIeTa 00CYKAAIOTCS C HIK3aMEHATOPOM.

®OoHJ OLIECHOYHBIX CpCACTB IO AUCHUIIMHE IIPEIACTABJICH B HpI/IJIO)KeHI/II/I Ne 1

7. llepevyeHb y4eOHBIX U3IAHUH, HEOOXOAMMBIX VISl OCBOCHUS JUCIHUIIJIMHBI

a) neyaTHbIe U3IAHMS:

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

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

3. bammaxos, B.. Tepmoxumusi W dIIEMEHTAapHBIE OCHOBBI XHMHYECKOH TEPMOIMHAMUKHU:
yaeOnoe nocooue / B.H. bammaxos, T.b. [TaxomoBa; MunoOprayku Poccun, Cankt-TlerepOyprekmii
TOCYJApPCTBEHHBI TEXHOJIOTMYECKMIT MHCTUTYT (TeXHWYeckuii yHuBepcureT), Kadenpa HeopraHmdeckoit
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2019. — 45 c.

4. bammakos, B.M. Honnbsle peakuuu: npaktukym /B.U. bammakos, E.A. Anekcanaposa,
T.b. ITaxomoBa; MunoOpHayku Poccru, Cankr-IletepOyprekuii ToCynapCTBEHHBIN TEXHOTOTHUYSCKHI


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 paBHOBECHSL: npaktuky™m / B.W. barmakos,
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. AnekcannpoBa, 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.W. KomrnekcHeie COCIMHEHMUS: npaktukym / B.W. Baimakos,
E.A. AnekcanapoBa, T.b. ITaxomoBa; MuHOoOpHaYKH Poccum, Canxr-IlerepOyprekuii
TOCY/IApCTBEHHBI TEXHOJIOTMYECKUI WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumud. — Caskr-TlerepOypr: CITOI TU (TY), 2019. — 38 c.

8. OxucnureabHO-BOCCTAHOBUTEIbHbBIE peaxuu: npaktukym / 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. [TIlanmna, H.C. DnekTpoHbl B aToMax ¥ Mojiekyiaax. Yacte 1. DIeKTpoHBI B aToMe: ydeOHOe
nocobue / H.C. [lanuna, A.W. ®umep, A.H. BensieB; MunoopHayku Poccrn, Cankr-IlerepOyprekuii
TOCYJIApPCTBEHHBIN TEXHONOTMYECKU MHCTUTYT (TexHudeckuil yHuBepcuter), Kadenpa neopranudeckoit
xumun. — Cankr-TlerepOypr: CIT6I TU (TY), 2016. — 53 c.

10. AxmeroB, H.C. OOmass u Heopranuveckas xumus: YdyeOnuk / H.C. AxmeroB — 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., uBamgze A.}O.[u np.]; mox pen. A.d. BopobreBa. — MockBa: AkaaeMKHUTA.
2004. —371 c. - ISBN 5-94628-256-5.

12. OOmast u Heopranudeckass xumusi: T.2. XuMHUECKHEe CBOWCTBAa HEOPTaHUYECKUX BEIIECTB
/ BopoobeB A.®., Kysuerios H.T., Ilusamze A.1O.[u ap.]; mox pea. A.®. BopobreBa. — Mocksa:
Axanemkaura. 2007. —544 c.- ISBN 5-94628-256-5.

13. bammakos, B.M. Knaccel Heoprannueckux coefuHenuil: yae6. nocodue / B.W. Bammakos,
C.A. CumanoBa, H.M. bypmucrtpoa; MunoOpHayku Poccum, Canxr-IlerepOyprekuit
TOCY/JIApPCTBEHHBIN TEXHOJMOTMYECKU MHCTUTYT (TexHudeckuil yHusepcurer), Kadenpa Heopranuueckoi
xumun. — Caskr-TlerepOypr: CITOI TU (TY), 2007. — 35 c.

14. bammakos, B.M. TabGaumpl OCHOBHBIX CBOMCTB DJJIEMEHTOB M HMX COCIMHEHMI: METOJ.
ykazanus / B.W. bammaxkos, A.B. 3unuenko, H.M. bypmuctpoBa; MunoopHayku Poccun, CaHkr-
[TeTepOyprekuii TOCYAApCTBEHHBIN TEXHOJIOTHYECKUT MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heoprannueckoit xumun. — Cankr-IlerepOypr: CIIOI TU (TY), 2018. — 42 c.

15. Kucenesa, H.II. CrexuomeTpuyeckie 3aKOHbI XWMHHU. ATOMHBIE, MOJEKYISpHbIE W
MoJsipHbIe Macchl: yuel. mocobue / H.IT. Kucenéra, E.1. Macnos, T.b. [TlaxomoBa; MuHoOpHayku
Poccrm,  Cankr-TlerepOyprckuii  rocyapCTBEHHBI — TEXHOJOTMYECKMH  MHCTUTYT — (TEXHHYECKHI
yauBepenter), Kadempa neopranmdeckoit xuvumn. — Cankt-Ilerepoypr: CIToI TU (TY), 2007. — 26 c.

16. Xumust osnementoB. Yacth 1. S-anmemeHThl: yue06. mocodume / B.W. bammvakos,
E.A. Anekcannposa, T.b. IlaxomoBa; MunoOprayku Poccrn, Cankr-TlerepOyprekuii rocy1apCTBEHHBIIA
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TEXHOJIOTUYECKMIT MHCTUTYT (TexHWueckuii yHuBepcuter), Kadenpa neoprannueckoi xumuu. — CaHKT-
[Terepbypr: CII6I TU (TY), 2008. — 78 c.

17. Tonbbpaiix, 3.E. Coopuuk 3amauy u ynpaxsenuid no xumuu / 3.E. [onpOpaiix— Mocksa:
Actpens, 2004. —383 c. - ISBN 5-17-011684-5.

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS:

1.

bammakos, B.M. TepMoXxumMust 1 3J1€MEHTApHbIE OCHOBBI XUMUYECKON TEPMOJUHAMUKHU:
yuebHOoe mocobue /B.U. bammakos, T.b. [TaxomoBa; MunoOpnayku Poccum, CaHkr-
[leTepOyprekuii  TOCYIapCTBEHHBIA TEXHOJIOTMUECKUM MHCTUTYT (TEXHUYECKUM YHUBEPCHUTET),
Kadenpa neopranmdeckoit xumim. — Cankr-IlerepOypr: [6. u.], 2019. — 45 ¢. // CIIGI'TH.
OnektponHas  OuOmmoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTymia: st 3aperucTpup. MoJIb30BaTeIICH.
bammaxkos, B.. Mounnsie peakuuu: npaktukym / B.W. bammakos, E.A. Anekcannaposa,
T.b. ITaxomoBa; ~ MunoOpnayku  Poccum,  Cankr-IletepOyprckuii  rocyapcTBEHHBIHM
TEXHOJIOTMYECKMI MHCTUTYT (TexHuueckuii yHuBepcuteT), Kadenpa HeopraHMYecKoll XUMUU. —
Canxr-TlerepOypr: [0. u.], 2018. — 34 c. // CIIOI' TU. Dnexkrponnas 6ubnuorexa. — URL:
https:// technolog.bibliotech.ru (mara o6pamenwns:10.09.2020). — Pexxum gocryma: st
3aperucTpup. NoJb30BaTENEH.

bammakos, B.M.  T'ereporennpie  paBHOBecus:  mpaktukyMm /  B.W. bammakos,
E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOpuayku Poccun, Cankr-IletepOyprekuit
TOCYJIApCTBEHHBI ~ TEXHOJOTWYECKM MHCTUTYT  (TexHuueckuid  yHuBepcuteT), Kadenpa
Heopranndeckoi xumun. — Caskr-IlerepOypr: [0. u.], 2018. — 29 c. // CII6I TU. DnexTpoHHas
oubmmoreka. — URL: https:// technolog.bibliotech.ru (mara ob6pamenus:10.09.2020). —
PexxuMm poctyna: 11 3aperucTpup. Mojab30BaTeel.

barvakos, B.JM1. ['oMoreHHble paBHOBECHS B pPAcTBOpax JJIEKTPOJIHMTOB: MPAKTUKYM /
B.U. bammaxkos, E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOpHayku Poccru, CaHkr-
[eTepOyprekuii  TOCYNapCTBEHHBIA TEXHOJIOTUUECKAM WHCTUTYT (TEXHHUUYECKUM YHHUBEPCHTET),
Kadenpa neopranmdeckoii xummm. — Cankr-IlerepOypr: [6. u.], 2018. — 28 ¢. // CIIGI' TU.
OnexktpoHHas  Oubmmoreka. — URL: https://  technolog.bibliotech.ru  (nmara
oOpamienns:10.09.2020). — Pexxum octymna: asis 3aperucTpyp. Mojib30BaTesei.
bammakos, B.M. KowmmnekcHble coeauHenus: mnpaktukym / B.W. bammakos, E.A.
Anexkcanzaposa, T.b. [TaxomoBa; MunoOprayku ~ Poccry,  Canxr-TletepOyprekuit
TOCY/IApCTBEHHBIA ~ TEXHOJIOTMYECKUI  WMHCTUTYT  (TeXHWUeckuii  yHuBepcuter), Kadenpa
Heopraandeckoi xvmvun. — Caskr-ITerepOypr: [0. u.], 2019. — 38 c. // CII6I TU. DnexTpoHHas
ouommoreka — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). —
Pexum noctyna: ajst 3aperucTpup. mojab30BaTesnei.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakuuu: mnpaktukym / B.W. bammakos, E.A.
AnekcanapoBa, T.b.IlaxomoBa, T.B. Ky3nenoBa; MunoOpHayku Poccuy, CaHkr-
[TerepOyprekuii  TOCYJapCTBEHHBIN TEXHOTIOTMYSCKUN MHCTUTYT (TEXHMYECKUH YHUBEPCHTET),
Kacgenpa neopranmueckoit xumun. — Cankr-IlerepOypr: [6. u.], 2018. — 34 c. // CIIGI' TU.
OnexktponHas  O6ubnmoreka. — URL:  https://  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: st 3aperucTpup. MoJIb30BaTeNICH.

[Tanmna, H.C. DnekTpoHbl B aroMax M MoJekynax. Yacte 1. DIeKTpoHBI B aToMe:
yaeonoe nmocooue/H.C. I1anuna, A.U. ®umep, A.H. benses; MunoopHayku Poccun, Cankr-
[eTepOyprekuii  TOCYNapCTBEHHBI TEXHOJIOTMUECKAM WHCTUTYT (TEXHHUYECKUM YHHUBEPCHTET),



Kagenpa neopranmyeckoit xumun. — Cankr-IlerepOypr: [6. u.], 2016. — 53 ¢. // CIIGI TH.
Onektponnas  Oubnmmoreka. — URL:  https://  technolog.bibliotech.ru  (mata
oOpatenusi:10.09.2020). — Pexum noctyna: s 3aperucTpup. 1ojib3oBareieil.

8. bammakos, B.l. TaOGnuupl OCHOBHEIX CBOMCTB 3JIEMEHTOB M HX COEIUHEHHUIN: METO.,.
ykazanus / B.1. bammaxkos, A.B. 3unuenko, H.M. bypmuctposa; MunoopHayku Poccum,
Cankr-IlerepOyprekuii  TOCYIQpCTBEHHBIM — TEXHOJIOTMYECKUMHA ~ MHCTHTYT — (TEXHUYCCKHI
yauBepenter), Kadenpa neopranmdeckoii xumun. — Canxr-TlerepOypr: [6. u.], 2018. — 42 c. //
CIIGI'TU. Dnextponnas oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
obparenns:10.09.2020). — Pexxum goctyna: uist 3aperucTpyp. Mojab30BaTeIeH.

9. Axwmeros, H.C. O6mias u Heoprannueckas xumus: YdeOnuk / H.C. AxmetoB — CaHKT-
[TerepOypr: Jlanb, 2020. — 744 c. —ISBN 978-5-8114-4698-8 // Jlanb: >1neKTpPOHHO-
oubmmoreunas cucrema. . — URL: https:// e.lanbook.com (nara o6pamenus:11.09.2020).
— PexxuM octyna: mo noJmnucke.

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

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

AJIEKTPOHHO-OUOJIMOTEYHBIC CUCTEMBI:
CIIGI ' TU: snexTpoHHO-OMOIMOTEeYHAsI cucTema: caiit. — Cankr-IlerepOypr, 2011 — . —
URL.: https://technolog.bibliotech.ru —Pesxum goctyma: it 3aperucTpup. MOIb30BaTeIICH.
Jlanb :37€KTpOHHO - bubnMoTeuHas cuctema : cailT. — Cankr-IlerepOypr, 2016 —. —
URL.: https://e.lanbook.com
JInst co3maHus WHIUBHIYAIbHBIX 3aJaHUH JJISI CAMOCTOSTENILHON pabOThl CTYICHTOB

C(i)OpMI/IpOBaH KOMHLIOTCpHBIﬁ 0aHK JaHHBIX, coaepmamnﬁ Marepuajl 1o BCEM TEMaM,
MMPEACTaBJICHHBIM JJIsA CaMOCTOSTEILHOMN pa6OTBI. Ha ocnoBe Oanka JaHHBIX CO3JaHa H
3(1)(1)CKTI/IBHO HCIOJIB3YCTCA KOMIIBIOTCpHAA IIporpamMma IJisd q)OpMI/IPOBaHI/IH COJACPpKaHUA
CaMOCTOATCIIbHBIX pa60T HHAUBUAYAJIBHO IJId KAXAO0TI'0 CTYJACHTA. HpOF paMMa JacT HIUNPOKUC
BO3MOXHOCTH BapbUpPOBATL HE TOJIBKO COACPIKAHUC 3aJlaHUM 10 pa3JINMYHbIM TEMaM H HX
COYCTaHUAM, HO TaAKKEC UX 00BeEM.

9. Metoguyeckue yKasaHusi AJ1s1 00y4arouXcs M0 OCBOCHUIO TUCHUILINHBI.
Bee Buapl 3amsatuil mo aumcuumuinHe «OOmas M HeopraHW4ecKkas XUMHUS» IPOBOAATCS B
COOTBETCTBUM ¢ TpeboBaHusMH ciexyromux CTII:

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

CTO CIIoI'TU 018-2014. KC VYKJ/IB. Bunet yueOnbix 3anstuil. CeMuHapbl U
npakTHdeckue 3ansaTus. O6mue TpedoBaHus K OpraHu3aliy U IPOBEICHHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuil. JJaboparopHbie 3aHATHS.
OO6ue TpeOOBaHUS K OPraHU3aIMK U TIPOBEICHHIO.
CTII CIIGI'TU 048-2009. KC YKJ/IB. Bunabsl yueOnbix 3anstuil. CamocTosiTenbHas

I1aHupyemasi pabora ctyaeHToB. O0mue TpeboBaHUS K OpraHU3aluy U MPOBEACHUIO.
CTII CIIoI'TH 016-2015. KC YK/IB. ITopsaok npoBeAeHUs 324€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 OCYILECTBISATh HA BECh CEMECTP, MpELyCcMaTpuBas IPHU ITOM DPETYJSIPHOE IOBTOpPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMH YCJIOBUSIMHM MPABWIIBHOM OpraHM3aluu y4eOHOro Impouecca i CTYACHTOB
ABJIAETCS:

IUIAHOBOCTh B OpraHMU3aluu y4eOHO! paboThl;

CEpbE3HOE OTHOIICHUE K U3YYECHUIO MaTepHala;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHsATuS CTYAEHT JOJDKEH MPUXOAMUTH, MMes Oarak 3HaAHUM M BOIPOCOB IO YK€
U3Y4EHHOMY MaTepUaiy.

10. [Tepeyenb MHPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3YEeMbIX NPH OCYIIeCTBJIEHNH
00pa30BaTeJILHOIO MPOLECCa MO0 JMCHMILIHHE.

10.1. UndopmManmoHHbIe TEXHOJIOTHH.

B yuebHOoM mpomecce MO JaHHOW AMCHUILIMHE MPEAYCMOTPEHO HCIOIb30BaHHUE
UH(OPMAILIMOHHBIX TEXHOJIOTHI:

YTEHUE JIEKIUI C UCIIO0JIB30BAHUEM CIalA-IIPEe3eHTALUM;

B3aUMOJICHCTBUE C OOYYAIOIIMMUCS TOCPEICTBOM JJIEKTPOHHOM HMH(POPMALIMOHHOMN
00pa30BaTeNbHOM cpebl.

Pazpaborana wu wucmonp3yercs B Y4eOHOM TMpolecce KOMIBIOTEpHAs MporpamMma
«Tpenaxep-KOHTpOEp» MO TPEM OCHOBOMOJATalOUIMM TE€MaM HA4YaJbHOIO Mepuoja
o0OyueHus:

- KJ1aCChl HEOPTaHUYECKUX COEAMHEHUI
- OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
- peaKIuu HOHHOTO OOMeEHa.

I[To teme «Knaccel HEOpraHMYECKHMX COEIMHEHUI» cO3JaHa KoMIbloTepHas ‘“Tect-

nporpamma’’, TT03BOJISIFOIIAsT OTIEPATUBHO MPOBEPSATH 3HAHUS CTYJEHTOB.

10.2. IIporpammHoOe oOecnedeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3pl naHHBIX M HHGOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy
WWW.chem.msu.ru — oOyuaromue pecypcbl Xumuueckoro dakynsrera MI'Y;
DNeKTPOHHO-OMOINOTEYHBIE CUCTEMBI, MpeaJIaracMele O6ubIMOTEKOMN
CIIOI' TU(TY).
HNuTepHeT-pecypcesl:
1. Poccuiickoe obpazoBanue. deaepanbHblii 00pa3oBaTeNbHBIA MopTan Pexxum nocrymna
http://www.edu.ru/
2. DnexTpoHHas 6ubimoreka «bubaorex»
3. Caiit EBponeiickoro naTeHTHOTO BeJOMCTBA. Pexum gocryna
http://ep.espacenet.com.
4. Nanotechnology - Pexum noctyma - http://iopscience.iop.org/0957-4484 PO
CIIol'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. Hayunsiit 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 mnareHTtoB. Pexxum poctyma - www.uspto.gov, 12. Xumuueckas
SHIMKJIONEHs. Pesxxum noctyna http ://www.cnshb.ru/AkDiL/0048/default.shtm,

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

14.bubarnoreka. Pexxum goctyma - Www.chemport.m,

15 Bubaunoreka. Pexxum goctyma - Www.diss.rsl.m,

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

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



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

n/a

HanmeHnoBanue y4eOHBIX IPEIMETOB, KypCOB,
JMCIUILIIAH (MOJyJeH ), IPaKTHKH, HHBIX BUIOB
y4eOHOH 1A TeTbHOCTH, MTPETyCMOTPEHHBIX
yueOHBIM JIaHOM 00pa30BaTEILHOM
IPOrpaMMBbI

HaunmeHnoBanue nmoMemeHui AJjisi IpoBEACHUS
BCEX BUJIOB y4EOHOMU AESITENTbHOCTH,
IPEyCMOTPEHHON YICOHBIM IJIAHOM, B TOM
YHCIIe IOMELIEHUS 111 CAMOCTOSATENbHON
paboThI, C YKa3aHHEM IePEUHs OCHOBHOTO
o0opynoBaHusl, y4eOHO-HATISAHBIX TOCOOUI
¥ UCTIOJIb3YEMOT'0 ITPOrPaMMHOTO O0eCTICUeHUs

Anpec (MeCTONOJIOKEHNE) TOMEIIECHUN JIs
IPOBEJICHUS BCEX BUIOB y4eOHON
JEeSITETLHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAHOM (B CIIy4ae peain3aiun
00pa3oBaTeIbHON MPOrPaMMBI B CETEBOI
(opMe TOTIOTHUTENBEHO YKa3bIBACTCS
HAaNMMCHOBAHUC OpraHu3alnu, C KOTOpOﬁ
3aKJIFOYEH JJOTOBOP)




VY4eOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit mip.n1.24-26/49 mut.I’

32

OO61as 1 HeopraHuYecKasi XUMHUS

JIEKIIMOHHOTO TUTA:
- BXA mom.14-1 Ne4(170 kB.m) Ha 120
MOCAJOYHBIX MECT.

- CHieMaIu3UpPOBaHHast MeOeIb, TIPOCKTOP,
9KpaH, KOMITBIOTED.
-IEMOHCTPAIIMOHHBIN CTOJI, BBITSDKHOM MIKaQd.

VYueOHble ayIMTOPUHU U1 IPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUIA:

- yueOHbIe aynutopuu 254, 259 na 30

MOCAJ0YHBIX MECT, 000PY/I0BaHHbIE MEOEIIBIO,

CTEKJIIHHBIMH JIOCKaMHU, TOYKaMu gocTtyna Wi-

Fi B uaTepuer

VY4eOHble ayAUTOPUHU IS TPOBEICHUS

IPYNIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTALUMA

TEKYILEro KOHTPOJISI U IPOMEXKYTOUHOM
aTTecTaluu:

- aynutopus kad. Heoprannueckoi xumum,

yueOHbIi 3a1 Ne3. Ha 30 moca0uHBIX MECT,

000py1I0BaHHBIE MEOEIIBbIO, CTEKIISTHHBIMU

[TomerieHus At CAaMOCTOSTENLHOM paOOTHI
- aynutopus kad. Heopranuueckoir Xxumuun
yueOnbIi 351 Ne3. Ha 30 mocagouHbIX MECT

000pyI0BaHHBIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1Ta0OPaTOPHBIX 3aHIATHIA

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

MockoBckuit np.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 ip.n1.24-26/49 nur. A,
nometenue 71-H, Nel5 (77 kB.M), momelnenue
32-P, NeNe3.5 (90+89 kB.M) ( BTOpOH 3TaxK).

Kaeapbl HEOPraHNYECKON XUMHUU:
Jlaboparopusiii 3a51 Nel (90 kB.m),




nabopaTtopHblii 3a51 Ne2 (89 kB.M),
nabopaTtopubiit 3a11 Ne3 (77 kB.M).
JlaGopaTopHble 3alibl OCHAILIEHbI TOCKaMH,
BBITSDKHBIMU IIKa(haMu, 1a00paTOPHBIMH
CTOJIaMH, TOPKAMHU C PeaKTHBaMH,
neaTpudyramu —T30 -9, BoaAsSHBIMEU OaHIMU
-23 wT, ra30BbIMU TOPEIKAMU 21T,
mukpockonamu JIOMO -12 i,
anexroporuTku Tesler — 20 mT, BeCh
texanueckue ET-600I1-E, nabopamu
CTEKJITHHOU U (aphopoBOH XMMUYIECKOM
MOCY/Ibl, MHIUBHUIYaJIbHBIMH TATHBAMH,
AKBAMCTHILIATOPAaMH Simax — 3 miT,
Huctumnstop ListonA1210, Mukpockon 1
JIOMO - 12 wit, Cymmnka juist nocyasl Butsazp
I'TI- 40-3, Dnexrporumntku Tesler — 20 mmT,
Becrwi rexanyeckue ET-600I1 -E Toukamu
nocryna Wi-Fi B unTepHer

[TomereHust 11t XpaHSHUS |
pouIakTHYecKoro 00CcIyKuBaHUs y4eOHOTO
000pyI0OBaHUSA:

Komnara Ne 20 kad. HeopraHu4ecKoi XuMHu:
MoMeIIeHIE, 000pyA0BaHHOE CTEIUTaKAMH,
BBITSDKHBIMU IIKa(amHu, IpeccaMu, IeYaMu;
MacTepckasi, 000py/I0BaHHAs BEPCTAKOM,
CBEPIIMIIHLHBIM, TOKAPHBIM, ()PE3EPHBIM,
TOYMJIHHBIM, OTPE3HBIM U IITU(OBATLHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

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




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

MicrosoftOfficeStd, AxkagemMuueckast TULIEH3HUA,
cybonunen3noHHbIn 1oroBop 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 r. 10 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. OcoO0eHHOCTH OCBOEHHS IMCHUIUVIMHbI WHBAJIMIAMHM M JMUIAMH C OTPaHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
ocyliecTBIIsIeTcs B COOTBeTCTBUU ¢ [lomoxeHueMm 00 opraHusanuu y4eOHOTO Ipolecca Jyisd
0o0y4YeHHsT MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXXHOCTAMHU 310poBbsi CIIGI TU(TY),

YTBEPKICHHBIM pekTopoMm 28.08.2014r.
IIpunoxenue Ne 1
K paboueli mporpaMme JTUCIUILTHHBI

DoHJ OLIEHOYHBIX Cpeacrs
AJIA IPOBEACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalu 110
AUCIHHUIIJINHE «Oﬁlllaﬂ U HEOPpraHnveCKkass XuMusi»

1. Ilepeyenb KoMneTeHIIMIA ¥ 3TanOB UX GOPMHUPOBAHMS.
KoMnerennuu
Jran
HNupekce ®opmyMpoOBKa
(opmupoBanus
K-1 CriocobeH obecrieunBaTh MPOMBIIIIICHHYIO 0€3011acCHOCTh TIPU IIPOMEKYTOYHBIN

IMPOCKTUPOBAHNHU, SKCILITyaTalluu, PCKOHCTPYKIIHUHU,
KOHCEPBAIIMH U BBIBOJIC M3 IKCITyaTalluy OMACHOTO
IIPOU3BOJICTBEHHOIO0 00BEKTa




2. Iloka3areu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINi Ha PA3JTHYHBIX 3Talmax ux (l)OpMHpOBaHI/Iﬂ, KaJJIa OCHUBaHUA

Kon u naumenoBanue [Nokazarenu chopMUpOBaHHOCTH Kputepuit YpoBHU CHOPMHUPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (HCCKPI/IHTOPLI) OLICHHWBAaHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMIIETCHIIUHU «yIIOBJIETBOPUTEIIBHO» «XOpOLIO» «OTJIUYIHO)
(TIOpOTOBBII) (cpemumutii) (BBICOKHIA)
IIK-1.1 IIK-1.13naet: Teopetnueckue | OTBETHI Ha | Umeer npencrasinenue | Jlaér  onpenenenus | [IpaBuiabHO 0ObscHSET
Hcnons3oBanue OCHOBBI O0IIIEH U Bonpocsl Ne 1-77 | o0 OCHOBHBIX | OCHOBHBIX  IIOHATHH | IIOHATHUS U TEPMHHBI
3HAHUH OCHOBHBIX HEOPraHUYECKON XUMUH, K 9K3aMEHY XUMHYECKHUX XUMHH, XOPOLIO 3HAET | XUMUH, 3HACT
MIOHATHUH, 3aKOHOB U IIOHMMATb IPUHLUILI cTpoeHus: | OTBEThI Ha | TEPMUHAX, HO JA€T MX | XMMUYECKHE CBOWCTBA | XUMUYECKHE CBOMCTBA
3aKOHOMEPHOCTEN BELIECTBA, IPOTEKAHUS BOIIPOCHI OINPEJEIICHUS] HEYETKO | BELLECTB U | BELLECTB U
o01elt u XUMHYECKHX IIPOLIECCOB. 3a4€THOM paboOTHI. MaTepUajoB MaTEpUaJIOB
HEOPraHUYeCKOu (3H-1); YMeer wucCnonb3oBath | YMeer YBEPEHHO | YMeeT npaBuiIbHO
XUMHH JUIS YMeer: 1CNONb30BATh ATH XUMHUYECKHUE TIOHATHUS | UCIIOJIb30BAThH HCIO0JIb30BATh
o0ecrnieueHus OCHOBBI /ISl pEIICHUS U TEPMHHBI, HO JA€T | OCHOBHbIE TEPMHUHBI U | IOHATUS U TEPMUHBI
MIPOMBIIIJICHHON MPUKIIAIHBIX 3a]1a4 B CBOEH ux OTpesieNICHUs | MOHITUS XUMHH, | XUMUHU, XUMUYECKHE
6e301acHOCTH IpU npodeccuoHaIbHON HEYETKO XMMHYECKHE CBOWMCTBA | CBOWCTBA BEIIECTB U
IIPOEKTUPOBAHUH, JEATEIIBHOCTH BELICCTB U | MaTepHajIoB
JKCIUTyaTalluH, (V-1); MaTepHaoB
PEKOHCTPYKIUH, Baageer: reopeTndeckuMu Nmeer Bnageer, Ho HeuéTko | Bnazmeer u npaBUIBHO
KOHCCpBallMK 1 METOJ[aMH1 OTIUCAHWsI CBOMCTB YIIOBJIETBOPUTEIbHBIE | HA3bIBAET, OOBACHSAET | HA3bIBACT, OOBSICHAET
BBIBOJZIC 13 HPOCTBIX U CIOKHBIX BEIICCTB HaBBIKH TNOHATUS ¥ TCPMHHEI IMOHATUS X TEPMUHBI
AKCILTyaTaluu Ha OCHOBE DJICKTPOHHOTO HCIIOJIb30BaHUs XUMHH, XUMHUYECKHE XUMHH, XUMHUECKHE
OITacHOTO CTPOCHHS X aTOMOB 1 OCHOBHBIX IOHSTHH M | CBOMCTBA BEIIECTB U CBOMCTBA BEILIECTB U
MIPOU3BOJICTBEHHOTO nosioxkeHus B [lepuognueckoit 3aKOHOB XMMHH MaTepHaioB MaTepuasoB
00BbeKTa CUCTEME XMMHUYECKHUX

3JIEMEHTOB.
(H-1)




KOIL 1 HAUMCHOBAHUEC
HHANKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

Kputepuit
OLICHUBAHUS

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YOOBJIETBOPUTCIIHLHOY «XOopouIo» «OTIHYHO)
(TTOpoToBBIif) (cpenumii) (BBICOKHIA)
Nmeer npencrasienue | JJaér [TpaBMIIBHO OOBICHSET

0 KJIAaCCU(UKALINH, | OTPEACICHUSIOCHOB KJIACCHU(UKAIIUIO
CTpPOEHUH, clocobax | kiaccupuKanuu HEOPTraHUYECKUX
MOJTyYCHUS HEOPTaHUYECKUX COCIMHEHH, 3HAET
pa3IMYHBIX  KJIACCOB | COEMHEHU, XOpPOIIO | XUMUYECKHUE CBOKCTBA
HEOPraHUYEeCKHUX 3HAeT XUMHYECKHUE BEILIECTB, MEXAHU3MBI
COEIMHEHUM, HO J1aeT | CBOMCTBA BEUIECTB. XUMHUYECKUX PEAKIUU.
ux onpeeaeHus

HEYETKO

[Ixana ounenuBanus coorserctyer CTO CIIGI TU (TY):
MIPOMEKYTOUHAs aTTeCTallds MPOBOAUTCA B (popme 3aueTa M SK3aMEHa, pe3yJbTaT OICHUBAHUSA Ha IK3aMEHE — «OTIUYHOY», «XOPOIIO»,

«YIOBJIETBOPUTEIILHO.




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

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

1. JIng cneayromux BEIIeCTB HAUIIUTE SMIIUPUYECKHE (POPMYIIbI, YKAXKUTE YUCIO OU T
CBs3€H LIEHTPAJILHOTO aToMa U MEXaHU3M HX 00pa30BaHUs; YKa)KUTE MOJSIPHOCTh CBSI3EH U MO-
JSIPHOCTH MOJIEKYJIBI B II€JIOM; OINIPENEIUTE TUIl THOPUIN3AllMU aTOMHBIX OpOUTAaJIe EHTpallb-
HOTO aTOMa M TPOCTPAHCTBEHHYIO KOHQUTYpAIMIO COCIWHEHUS: XJIOPUCTBHIA THOHWIL
METaKpEeMHHEBas KHUCIOTa; aAuakBaguamMMmuHormiatunbl(ll) HuTpar; kamusi rexcabpomMoupu-
nat(I1).

2. Hanwmmure ypaBHEHUs peakiuii: a) a3oTHas Kuciora (KOHIL) + cepebpo; 0)
TUIIOXJIOPUT Kajus + BOJa; B) TUApHA HaTpus + Boja; B) dochop + ruapokcum Oapus; 1)
HoHOBaTas KMCIIOTA + IMEPOKCH] BOAOPOAA; €) cylb(haT MarHus + Boa.

3. Paccuuraiite pH cnenyromux pactsopos: a) 0.005M xnopun uunka; 6) 0.02M kap6o-
HaT kanusi; B) 0.03M nurunpoapcenar Hatpus; r) 1.5M ¢popmuat aMmMoHus.

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

5. ®akTOpHl, BAUSIONINE HA CKOPOCTh XUMUYECKOM PEaKIUU.

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

1. JInsa cnemyromumx BEIIeCTB HAUIIUTE SMIMPUIESCKHE (POPMYIIbI; YKaXKUTE YUCIO OU T
CBSI3EH IEHTPAJIBHOTO aTOMa M MEXaHU3M MX 00pa30BaHUS; YKAXKHUTE MOJSAPHOCTH CBA3CH U TO-
JSIPHOCTH MOJIEKYJIBI B 1I€JIOM; OIIpe/IeIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTaell eHTpallb-
HOTO aTOMa M MPOCTPAHCTBEHHYIO KOH(MUTYPAIMIO COCTUHEHUS: TU(TOPUI KUCIOPOIa; TETPau-
o TeuTypa; rekcaammuHokobansTa (111) xmopu; Hatpus Terparuapokconuukar(ll).

2. HanumuTe ypaBHEHHUs peakuuid: a) nuokcua mapranua + xmopun xenesza(ll) + cepnas
KHCI0Ta; 0) AMXpoMarT Kajus + MepoKcu BoJI0poJia; B) OpoMat Kaius + OpomMuJ HaTpus + cep-
Hasl KHCIIOTa; T') XJIOPUT Kanblus + Boja; 1) cynabdar xenesa(lll) + Boxa; €) ruapoTentypur Ha-
Tpus + BoJa.

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

4. PaccuuTaiite pacTBOpUMOCTb (pocdara cepebpa: a) B Boze; 6) B npucyrctsun 0,01M
docdara kamusi.

5. JIns cucTeMsl: nepmaneanam xanus + Humpum xKaaus + cepHas Kucioma BbIBEIUTE
BBIpa)KEHUE KOHCTAHTHI PABHOBECHS M PACCUNUTAINTE €€ BETUINHY

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

1. Jlyg cnenyromux BEIIeCTB HAMUIINUTE SMITUPUIECKUE (POPMYIIBI; YKAKHUTE YUCIO OU T
CBsI3EH IIEHTPAJIHHOTO aTOMa M MEXaHW3M UX 00pa30BaHUS; YKAXKHUTE IMOJSPHOCTh CBSA3EH U T10-
JSIPHOCTH MOJIEKYJIBI B II€JIOM; OIIpPEIeIUTe TUIl THOPUIN3allui aTOMHBIX OpOUTael eHTpalb-
HOTO aToMa M MPOCTPAHCTBEHHYIO KOH(DHUTYpannio COeIWHEHUs: AHUOKCUI Cephl,; TekcadTopua
cenena; ruammunocepeOpa(l) aurpar; kanus ruapoxcoaypat(Ill).

2. Hanmmwte ypaBHEHHS PeaKIUii: a) XJIOPHUI XpoMa + TUTIOXJIOPUT HATPUs + THAPOKCH]T Ha-
Tpus; 0) Auxpomar Kaius + ¢pocopHoBaTHCTas KMCIOTA + cepHast 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 KaJIHs + HUT-
pat XxpoMa + a30THast KHCJIOTa.
3. Paccuuraiite pH B cienyromux pactBopax: a)0.05M 6pomHOBatucTast kuciota; 6) 0.01M
runpokcua kanbiwst; B) 0.001M uutpar cepebdpa; r) 0.25M nurpar ammonus + 0.75M NH;OH.
4. PaccuuTaiiTe pacTBOPHUMOCTh KapOoHarta cepedpa: a) B Boje; 0) B mpucyrcteuu 0.01M
kapOonara Hatpus; B) B mpucyTcTBuu 0.01M yKCyCHOM KHCIOTBI.
5. ®akTopHl, BAUSIIONINE HAa BEIMUNHY OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO MOTEHIINANIA.

CIIoI'THU (TY) Kadenpa Heoprannueckoii XuMHUH.
1- cemecTp 3ayernas pabora, Bapuantr Ne_ 5 .
1. lns cienyromux BEIIecTB HAMMUIINTE SMIUpUUYecKre (OpMYIibl; YKaKUTE YUCIIO O 7T CBsI3e
[EHTPAJIFHOTO aTOMa U MEXaHU3M MX 00pa30BaHUs; YKAXKHUTE MOISIPHOCTh CBA3EH U MOISIPHOCTH
MOJIEKYJIBI B II€JIOM; OIIpeIeIUTe TUIl THOPUIN3allMi ATOMHBIX OpOuTaiel IEHTPaIbHOIO aTOMa
U MIPOCTPAHCTBEHHYIO KOH(DUTYPAIUIO COeIMHEH M : TpudTopua Hona; pochuHa; HUTpAT-UOHA,
rexcaTOpOCHIMKaTa BOJAOPOA.

2. HanumuTe ypaBHEHUS peakiil: a) cepHasi Kuciora + Gropuj Kaiabuus; 0) nepmas-
ra"at Hatpus + unoaun onosa(ll) + ruapokcua HaTpust; B) MoAaT Kanus + cynbua HaTpus +
CepHas KHCIIOTa; T) Ccyldb(ar CBHHIA + THAPOKCUI Kalus (HemocCT.; u30.); 1) THApoapceHar Ha-
TpUs + BOJa; €) HUTpaAT MarHusi + BoJa.

3. Paccunraiitre pH cienyrommx pactBopos: a) 0.03M dochopras kucnora; 6) 0.002M
ruaponudocdar kanus; B) 0.05M xnopun 6epumusg; r) 0.4M mypaBsuHas kuciora + 0.2M
dopmuar HaTpus U paccuuTaiiTe OydepHyro EMKOCTh TAKOTO PacTBOpA.

4. PaccuuTaiiTe pacTBOPUMOCTH CyJb(aTa CTpOHIUS: a) B Boje; 0) B mpucyrctBuu 0.1M
HuTpara Kanus; B) B npucyrctBuu 0,01M cynbdara kanus.

5. Ha KOHKpeTHOM MpUMepe MOKAKHUTE CIIOCOOBI CMEIIEHUS XMMHUUYECKOTO PAaBHOBECHS.

CII6I'TH (TY) Kagenpa Heoprannyeckoit XuMum.
1- cemecTp 3auyeTHas pabora, Bapuant Ne 6 .
1. JIst caenyromux BEIeCTB HAMUIIUTE SMITUPUYECKUe (POPMYJIbI; YKaKUTE YUCIIO O 7T CBSA3EH
[EHTPAJIBLHOI0 aTOMa U MEXaHU3M MX 00pa30BaHUs; YKaXKUTE MOISIPHOCTh CBA3€H U MOISIPHOCTh
MOJIEKYJIBI B IIEJIOM; OTIPENIEIUTE THIT THOPUIM3AIIMHA aTOMHBIX OpOHUTAaJel IEHTPAILHOTO aToMa
U MIPOCTPAHCTBEHHYIO KOH(UTYPAIIUIO COEAUHEHUS: TPUPTOPU ] XJI0pa; KapOOHAT -HOHa;
HUTpAT-uoHa; Terparuapokcoruromoara(ll) xamus.

2. HanumuTe ypaBHEHUs peakiuil: a) cepHas KUcloTa + OpoMuJ Kanblus; ©) nepmas-
raHaT HaTPUS + HUTpAT MapraHia + TUAPOKCHUJI HATPUs; B) CyIb(GUI HATPUS + CepHas KHCIO-
ta; T) cyabdat onosa(ll) + runpokeun kanus (HeqoCT.; U30.); ) rHApoOapceHaT HaTpus + BO-
na; €) HATpar Oepwuius + BoJa.

3. Paccunraiite 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; ©) B mpucyrctuu 0.1M
HuTpara Hatpus; B) B npucyrctBuu 0,01M cynbdara kanus.

5. Ha KOHKpeTHOM mpHMepe TMOKa)XHUTe CHOCOObl YBEJIWYEHUS PaCTBOPUMOCTH
MaJjOpacTBOPUMBIX COJIEH.

CII6I'TH (TY) Kagenpa nHeopranndeckoit XuMuH.
1- cemecTp 3averHnas paGora, Bapuant Ne 7 .
1. JI7st caenyromux BEIIeCTB HAMUIIUTE SMITUpUYECKUe (HOPMYJIbI; YKaKUTE YUCIO O 7T CBSA3EH
[EHTPAIFHOTO aTOMa M MEXaHU3M MX 00pa30BaHUs; YKAXKHUTE TMTOISPHOCTh CBS3€H U MOISIPHOCTH
MOJIEKYJIbI B IIEJIOM; ONIPEIEINTE TUIl THOPUIN3AMK aTOMHBIX OpOHUTajel HEHTPaTIbHOTO aToMa



U TIPOCTPAaHCTBEHHYIO KOH(PHUTYpAIUIO cCoeTuHEHUS: (DTOPU] ATFOMUHUS;, apPCEHAT -MOH; HUTPHT-
noH; terparuapokcocranHar(ll) kamms.
2. Hanmummre ypaBHEHUs peakiuii: a)xmopat kamus + cynbdar xeneza(ll) + cepras kucmora
(pa36.) = ; 6)[lepmanranaT Kaaus + HOJIOBOJOPOAHAS KKCIoTa = ; B)Hutput kanus +
dochopnas kuciora ;1) cynbdar onosa(ll) + ruapokens kanus (HeAOCT.; U30.); ) FHIpOap-
ceHaT HaTpus + BoJa; €) HUTpaT Oepuiius + Boja.

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

4. PaccuuraiiTe pacTBOPUMOCTh apceHaTa LMHKaA: a) B Bojae; ©0) B mpucyrctBuu 0.1M
HUTpaTa HaTpus; B) B nmpucyTcTBuu 0,01M cynbsdara nunka.

5. Hanumure cucremy MO a1 MOJIEKyIIbl a30Ta U OKcKa a3oTta(2+).

CIIoI'TH (TY) Kadenpa Heopranndeckoit XuMum.
1- cemecTp 3ayeTrHas pabora, Bapuant Ne_ 8 .

1. JI7st caemyromux BEIeCTB HAUIITATE SMITUPHYECKIE (DOPMYIIBI; YKAKUTE YUCIIO O 7T CBSA3EH
HEHTPaIbHOTO aTOMa U MEXaHU3M UX 00Pa30BaHMsl; YKaKUTE MOJISPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIBI B IIEJIOM; OTIPEIEIUTE THIT THOPUIN3AIMKA aTOMHBIX OpOHUTAaJe HEHTPAILHOTO aToMa
U TIPOCTPAHCTBEHHYIO KOH(PUTYpAIUIO COCTUHEHUS: TEITYPOBOJOPOI; CEICHAT ~-MOH; NO/1aT-
MOHA; TeTparuapoKcoaTtoMuHaT(3+) Kanus.
2. Hanmummre ypaBHeHus peakiuii: a) Xpomar kanus + xyopun kene3a(ll) + constnast kuciora
(pa30.) = ; 0) bpom + rugpokcun kanus = ; B) Hutpar menu + ruapokcua ammonus (u30.)
= ; ) cyabdart onoBa(4+) + rUIpOKCH] Kanmus (HEAOCT.; u30.); 1) TUIpoKapOoOHAT HATpHs + BO-
na; ) Hutpat xpoma (3+) + Bona.

3. Paccuuraiite pH cnemyromux pactBopoB: a) 0.03M cepuucras kucinora; 6) 0.002M
temutypua kanus; B) 0.05M xmopun meau.

4. PaccuuTaiiTe pacTBOPUMOCTh apceHaTa HUKels: a) B Bojae; ©0) B mpucyrcteuu 0.1M
HUTpara Hatpus; B) B mpucyrctBuu 0,01M cynbsdara HUKEN.

5. Ha KOHKpEeTHOM mpHUMepe TOKaXUTE CIOCOObl YMEHBIIECHHS PAaCTBOPUMOCTH
MaJjIOpacTBOPUMBIX COJIEH.

CIII'TU (TY) Kadenpa Heopranmueckoi XuMuu.
1- cemecTp 3ayernas pabora, Bapuantr Ne_ 9 .

1. Ins cnenyromux BEIIECTB HAMMMIIUTE SMIUpHUUYEcKre (OPMYJIIb; YKAKUTE YUCIIO O 7T CBsI3el
LEHTPaIbHOTO aTOMa U MEXaHU3M UX 00pa30BaHMsl; YKaKUTE MOJISIPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIbI B 1I€JIOM; OTIpe/IeINTe TUIl THOPUAN3AllMY aTOMHBIX OpOHUTaIel IEHTPaIbHOIO aToMa
U TIPOCTPAHCTBEHHYIO KOH(PUTypaIIUIO COETMHEHUS: TeJUTypaT -uoH ; IepXJIopaT -UOH;
dochopucras kuciora; Terparuapokcokaamara(ll) xamus.
2. Hamumure ypaBHEHHS peakiuii: a) Xjop + FHIpOKCH] Kausl (HarpeBaHue) = ;
0)Auxpomar kanus + noaua Kanus + cepHast kucnora (pasz0.)—>, B)Cynbpdu nuHKa + consHas
kucinota —2; 1) cyasdat onosa(ll) + ruapokcua kanus (HeaocT.; u30.); 1) THAPOAPCEHAT Ha-
Tpus + BOJA; €) HUTpAT KaagMHs + BoJa.

3. Paccunraiite pH crnenyronux pactBopos: a) 0.03M docdopHoBaTrctas xkuciaoTa; 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 HaTpusi; B) npu pH=3.

5. Ha KOHKpEeTHOM INpHMepe MOKAKUTE pacuéT KOHCTAHTHl PABHOBECHS OKHCIHTEIHHO-
BOCCTAHOBUTEJILHOM PEeaKIIMU.

CIIGI'TU (TY) Kadenpa nHeopranmueckoit XuMuu.



1- cemecTp 3averHas paGora, Bapmantr Ne_ 10 .

1. Ins cnenyromux BEIIeCTB HAMMUIINTE SMIUpUUYecKre (OpMYIIbl; YKaKUTE YUCIIO O 7T CBsI3el
[EHTPATHHOTO aTOMa U MEXaHHU3M HX 00Pa30BaHMS; YKAKUTE MOJSIPHOCTH CBSI3€H U MOJSIPHOCTH
MOJIEKYJIBI B II€JIOM; OIIpeIeIUTe TUIl THOPUIN3allMi ATOMHBIX OpOuTaiel IEHTPaIbHOIO aTOMa
U TIPOCTPAaHCTBEHHYIO KOH(HUTYpaIuio coequHeHus: Tpudropus xaopa; kapOoHAT -HOHA;
HUTpaT-uoHa; TerpaxioporuiatuHaT(ll) xKamus.
2. Hanumure ypaBHeHus peakuuii: a) Jluxpomart Kajaust + XJIOpOBOJIOPOIHAS KHCIIOTA (KOHII.,
narpeBanue) =2 ; 0) I'mapokcu xenesa(Il) + 6pom + rugpokcu kamus = ; B)CepHUcTast
KUCIIOTa + THAPOKCH] HATpHsl = ; T) cynbgat onoBa(ll) + runpokeua kanus (Hemoct.; u30.); )
TUApoapceHaT HaTpHs + BOJa; €) HUTpAT HUKEJ + BOJA.

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

4. Paccuuraiite pacTBOpUMOCTh ocdara anroMuHuS: a) B Boje; 0) B mpucyrctBuu 0. 1M
HUTpaTa HaTpus; B) npu pH=4.

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

CIIGI'TU (TY) Kadenpa nHeopranmueckoit XuMuu.
1- cemectp 3auyeTHas pa6ora, Bapuant Ne 11 .

1. I cienyromux BEIIeCTB HAMUIIUTE SMIUpUYecKrue (OPMYIIbl; YKaKUTE YUCIIO OU 7T CBsI3el
HEHTPaIbHOTO aTOMa U MEXaHU3M UX 00Pa30BaHMUsl; YKaKUTE MOJISPHOCTH CBSI3€H U MOJSIPHOCTD
MOJIEKYJIBI B IIEJIOM; OTIPEIEIUTE THIT THOPUIN3AIMKA aTOMHBIX OpOHUTAaJel HEHTPAILHOTO aTOMa
U TIPOCTPAHCTBEHHYIO KOH(PUTYpaIUIO COeTUHEHUS: TPU(TOPU AIFOMUHUS; CEICHAT -UOH,;
docdar-non; terpadbpomonaianara(ll) xamms.
2. Hanmmute ypaBHeHHs peakuuid: a) A30THas kuciota (pas0.) + xenezo —2; 0) Jluxpomar
KaJIusl + EPOKCHJT BOJIOpo/ia + cepHas Kuciiora (pas0.) = ; B) METa-aJIFOMUHAT HATPUS + cepHast
KuCIoTa (HEHOCT. , u30)=> ;r) cyabdat onoBa(ll) + ruapokcun kanus (Hemoct.; u30.); 1) TUA-
poapceHat HaTpus + BoJia; €) HUTpaT kenesa (2+) + Boja.

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

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

5. Ha KOHKpeTHOM IpUMepe NOKaKuTe CrocoObl pacuéra n3MeHeHus sHepruu I'ud0ca.

Bomnpocsl Kk 3k3ameny.

1. DkcnepuMeHTaIbHBIE OCHOBBI COBPEMEHHOM MOJenu cTpoeHus atoma. [liane-
TapHas Mojesb atoMa Pesepdopna. KBaHTOBBIN XapakTep MOTJIOUICHUS U U3-
Jy4eHUs dHepruu aromamu. KBaHTOBas MOJENb CTPOEHHs aTOMa BOJOPO/JA 10
bopy.

2. KopryckymsipHO-BOJTHOBBIE CBOWCTBA MUKPOOOBEKTOB. Y paBHEHUE e bpoiis.
[Ipuntunn ~ HeompeneneHHOCTH | elizeHOepra. BonnoBas  QynkIus.
KBantoBomexannyeckas mojienb crpoenus atoma llpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIC Wncia. DHEPrHs 3JEKTPOHA B OCHOBHOM U
BAJICHTHO-BO30Y>KICHHBIX COCTOSIHUSIX aToma. S-, pP-, d-, f-cocTosHus 31ekTpo-
Ha U COOTBETCTBYIOIIME UM (POPMBI JIEKTPOHHBIX 00IaKOB.



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

5. S-, p-, d-uf- snemenThl. PacnosnoxeHue JIeKTPOHHBIX 00JI1aKOB S-, p-u d- opOH-
TaJIed B IPOCTPAHCTBE BOKPYT sApA.

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

7. llepumonuyeckue CBOWCTBA aTOMOB: paJNyC, 3HEPIUs HMOHU3ALUHU, SHEPIU
CPOJACTBA K  DJIEKTPOHY,  DJIEKTPOOTPULATEIBHOCTb,  OTHOCHUTEIIbHAS
anekTpooTpunaresbHocTh (020). [leproauyeckue CBONCTBAa COCTUHEHHI: CO-
CTaB, CTPOCHME, KHUCIOTHO-OCHOBHBIC U OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTH M3MEHEHUSI CBOMCTB JIEMEHTOB B MOATPYINaXx — BTOPUYHAS
NepuoaUYHOCTh. Hemepumoaunueckue cBoilicTBa aToMoB. J(MaroHanbHOE
CXOJICTBO 351eMeHTOB B [lepuoauyeckoit cucreme.

9. [IpnunHa oOpa3oBaHMUs XUMHUYECKOU CBsI3U. KBAaHTOBOMEXaHMUECKOE ONKUCAHUE
XAMHYECKOMW CBA3U B MOJIEKYJE Bogopoaa no I'eiitnepy - JlIonnony. MeTos BaJE€HTHBIX
cBsa3eil. KoBasieHTHas cBs3b. MexaHU3Mbl 00pa30BaHUs XUMHUYECKOW CBSI3U: OOMEH-
HBIH, JIOHOPHO-aKLENITOPHBIN, TaTUBHBIN.

10. BasieHTHBIE BO3MOKHOCTU U CTEIIEHU OKUCJIEHUS 3JIEMEHTOB. XapaKTePUCTUKU
XUMUYECKON CBA3U: DHEPrus, JJIMHA, KPATHOCTb, IMOJSAPHOCTb. THIBI XUMHUYECKUX
cBsizelt (o-, 771 &-cBsi3n). HanmpaBieHHOCTh W HACHIIIIAEMOCTh KOBAJIEHTHOH CBsI3U. Mo-
JIEKYJIbI C HEYETHBIM YHCIIOM DJIEKTPOHOB.

11. I'ubpuau3zanus aTOMHBIX opOuTaneid. Teopus OTTalKUBaHUS O-CBSA3BIBAIOIINX
U HEMNOJEJICHHBIX IEKTPOHHBIX map ['miecnu. ['eoMeTrpuueckoe cTpOoeHUE MOJIEKY,
MOHOB M KOMIUIEKCHBIX CO€AMHEHUH. J[eT0KaIn30BaHHAs 7T-CBA3b.

12. IlonspHOCTH MOJIEKYJ U UOHOB. JIMaMarHUTHbIE U TapaMarHUTHbBIE MOJIEKYIIbI.
CBs13b MarHUTHOT'O MOMEHTA C YHCJIOM HECHapEHHBIX AJIEKTPOHOB.

13. Meton MonekymsipHbIX opOuTaneidi. OCHOBHBIE TMOJIOKEHUS METO/a
MonekymsipHbix opOutaneii (MO JIKAO). Cesa3biBaroniye, pa3peIXJSIONe U
HECBSI3BIBAIOIIE MOJICKYJIsIpHBIE opOuTanu. KauecTBeHHOE OmucaHue MOJIEKYIISPHBIX
opbOuTanei 1ByXaTOMHBIX MOJIEKYJ U3 3JIEMEHTOB IIEPBOTO U BTOPOTO MEPUOJIOB.

14. O6bsicHEeHHe MarHUTHBIX CBOMCTB MOJIEKYJ M HMOHOB € no3uuuil Merona MO
JIKAO. ComocTaBieHne BO3MOXKHOCTEH METOAa MOJICKYJSIPHBIX OpOWTAIed W METOo/1a
BAJICHTHBIX CBsI3€H. 1303JI€KTPOHHBIE YACTHUIIHI.

15. T'a3000pa3Hoe M KOHJIEHCHPOBAHHBIC COCTOSHUS BEIIECTBA. BajeHTHBIE U
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMU B TBEPABIX M KUIKUX
BEII[ECTBAX.

16. NonHas u meramuinueckas cBsi3b. Kpucramimueckue u amMmop(HbBIE BEIIECTBA.
ATOMHBIE, METAJUIMYECKUE, MOHHBIE U MOJIEKYJSIPHbIE KPUCTAUIMYECKUE PEHIETKHU.
Cuner Ban [lep Baanbca (opueHTalMOHHOE, HWHAYKLHOHHOE, JHUCIEPCHOHHOE
B3auMo/eiicTBue). BonopoaHas cBs3b, €€ MpOsIBICHNE B CBOMCTBAaX BEIIECTB.



17. Tlonatne o TEpPMOAUHAMUYECKON cHCTeMe. PaBHOBECHbIE M HEPABHOBECHBIC
xumuueckue mnpoueccbl. MyHKINUN cOCTOSHUSA. BHYTpeHHss SHeprus M SHTAIbIUS.
TepMoxumus. DK30TEPMHUECKUE M 3HJIOTEPMUYECKHE pPeakiuu. TepMoXuMuueckoe
ypaBHeHHE. V3MeHeHHe OHHTaJIbIIMKM KaK XapaKTePUCTHKH TeryioBoro 3ddexra
XUMHUYECKOW PEaKUU.

18. 3akon ['ecca u ero mpuMeHEHHUE I pacyeTa TEIIOBBIX 3P(PEKTOB XUMUYE-
ckux peakuuid. Cranpaptasle ycnoBud. IloHATHE O CTaHZAPTHOM COCTOSIHMM.
CranzpapTHbIe SHTAIBIIUU 00pa30BaHMsl BELIECTB. DHEPTUU CBs3€il B MOJIEKyJIax.

19. Tlonstue 00 HHTpormMH. AOCONIOTHAs SHTPOINHUS W CTPOCHHE BEIECTBA.
M3MeHeHne SJHTPONMHU B X016 XUMHUUYECKUX PEaKLUi U pa3InYHbIX [IPOLIECCOB.

20. Xumuyeckoe paBHoBecue. CBoOoaHas sHeprus 'm60ca. M3menenue sneprun
I'nb6ca xak TepMOIMHAMUYECKUI KPUTEPUH BO3MOKHOCTH CAMOIPOU3BOJIBHOTO IPO-
TekaHus peakuuu. CraHgapTHOe H3MeHeHue sHepruu ['mb0ca B peakuuu. CBs3b
CTaHJApTHOr0 M3MeHeHus sHepruu I'mbOca ¢ KoHCTaHTOW paBHOBecus. Pacyer KoH-
CTaHT paBHOBecus. MICXOqHbIE U PaBHOBECHBIE KOHLIEHTPALUY BEIECTB. BiausHue tem-
nepaTypbl Ha BeJIMYUHY 3Hepruu ['nd6ca, KOHCTaHTY paBHOBECHS.

21. O6paTtumMble U HeoOpaTUMble XUMUYECKUE peakuu. JJuHamuueckuil xapakrep
XUMHUUYECKOro paBHOBecus. CMelleHne XUMUYECKOTO PAaBHOBECHS NPU BHELIHUX BO3-
neiictBusix - mnpuHnun Jle Illarense - Bpayna u ero oObscHEHHE C TO3WIUIA
TEPMOJAMHAMUKU. BiusHue TemrepaTypsl, JaBI€HHUS M KOHLEHTPALMKU PEareéHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XUMHYECKOM peakuuu. PakTopbl, BIUSAIOIIME HAa CKOPOCTb
XUMHYECKON peakiuu. 3aKoH AeWcTByromMX Macc. KoHCTaHTa CKOpOCTH peakluu.
3aBUCHUMOCTb CKOPOCTH PEAKIUHU OT KOHILIEHTpauuu pearcHToB. [lopsmok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJIMU XMMHUYECKON PEaKIIUHU.

23. BnusiHue TemnepaTypbl Ha CKOPOCTh XMMUYECKOW peakuuu. TemmepaTypHbIi
Kod(ppumeHT xuMudeckon peakuuu. [Ipasuno Bant-I'opda. 3aBUCHMOCTh KOHCTAHTBI
CKOPOCTH OT TeMIlepaTypbl. DHEpPIrusi akTUBalUK. Y paBHeHue AppeHuyca. [lonsarue o
MeXaHM3MaX XUMHUYECKUX PEaKIIHi.

24. Karanu3z W uWHUIUHpOBaHUE peakuuu. OOpa3oBaHHE MPOMENKYTOUYHBIX
COEMHEHUH Mpu KaTanu3e. | OMOTeHHBIN U reTeporeHHbIN KaTanu3. Ajcopbuus u ee
pOJIb B TETEPOrE€HHOM KaTalIu3e.

25. PacTBOphI Kak roMoreHssle cucreMsl. [Ipeacrasnenus .M. Menneneesa, 1.A.
KabnykoBa, B.A. KucrskoBckoro o mnpupojie >XKUIKUX pPacTBOpoB. [uaparsl u
conbBaThl. HeHachllieHHbIE, HACBILIEHHBIE U TIEpEChIlieHHbIe pacTBOPHI. CriocoObI BbI-
pa’kKeHUs KOHIEHTPALlUU PaCTBOPOB B MTPOLIEHTAaX MO MAacCe U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHple U HeWEAIbHBIE PACTBOPBL. PacTBOpHI 3nekTpoauToB. Poime Mone-
KyJI pacTBOpPHUTEJNS B Ipoliecce pachaja 3JIeKTpojuTa Ha WOHbL. CuUIbHBIE U cilalble
IIEKTPOJINTEL. Teopus 3IIeKTpoIuTHIECKON aucconuanuu Appennyca. CTeness aucco-
LUAIMK JIEKTPOJIUTA. 3aBUCUMOCTb CTEIIEHU TUCCOLMALMU AJIEKTPOJINTA OT €r0 KOH-
[EHTpaluu (3aKoH pa3baBieHus OcTBaIbAA).

27. Kucnotsl, OCHOBaHUs, aM(pOTEpHbIE TUAPOKCU/IBI, COJIM C TOUYKH 3PEHHUS T€O-
PHUH JEKTPOIUTHYECKOM TUCCOLUALINN.

28. KoHCTaHTBI AWICCONMAIMY CIA0BIX AIEKTPOanuTOB. CTyleHYaTas JUCCOIHAIIHS.
KoHneHTpanoHabie ¥ TEpMOIMHAMUYECKHE KOHCTAHThI JUCCOLUAIIUH.



29. CunbHbI€ 3IEKTPOIUTHI. AKTUBHOCTA MOHOB. MoHHAas cuna pactBopa. Pacuér
KOHIIEHTPAMii HOHOB B PACTBOPAX CHJIBHBIX 3JIEKTPOJIHUTOB.

30. DnekTponauTHudeckas aucconuanus Boasl. lonHoe npoussenenue Boabl. Boso-
ponHbIi nokasarens. pH kak enuHbIM mapaMeTp ONHMCAHUS KUCIBIX, HEUTPAIBHBIX U
HIEJIOYHBIX PacTBOPOB. KHCIIOTHO-OCHOBHBIE MHANKATOPHI.

31. [IlporonuTuhueckas Teopuss KHCJIOT U oOcHOBaHMi bpeHncrena-Jloypu.
[Iporonutuueckue paBHOBecus. Amdonutel. Ponb pacTBOopuTeNnss B KHUCIOTHO—
OCHOBHBIX B3auMOJEHCTBUAX. KHUCIOTHBIE CBOMCTBA aKBOKOMIUIEKCOB (aKBOKHUCIOT).
[IpencraBienust 006 S7IEKTPOHHOM TEOPUM KUCIOT M ocHoBaHui Jlbiouca u Teopuu
conbBocucteM. [Ipencrasnenue o reopuu JKMKO bacosno — ITupcona.

32. Nonnsie peakiuu B pacTBopax. KOHCTaHTHI paBHOBECHS] MOHHBIX PEAKIIUN U UX
pacuer. CMelleHHE HOHHBIX paBHOBecHM. PacueT paBHOBECHBIX KOHLIEHTpalUi B
KHCIIOTHO-OCHOBHBIX CHCTeMaX. MarepuanbpHble OalaHChl B KHUCIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIH KOMIIOHEHTOB PABHOBECHBIX CHCTEM.

33. T'umponu3 coneld W raJoreHaHTUIPHUIOB. 3aBUCUMOCTh CTEIEHU THAPOIN3a U
pH pacTtBopa OT KOHIIEHTpallMM COJM M TemIeparypbl pactBopa. OcolOble ciydau
TUAPOIIU3A.

34. bydepusie pactBopsl. CootHomenne pH OydepHoro pacrBopa u KOHCTAHTHI
JMCCOLIMAITNY CJIa0oro 3eKTponuTa. bydepnas émkocts. [Ipumenenne OydepHbIX pac-
TBOPOB B XUMUYECKOU MTPAKTUKE. ATICTATHBIN M aMMHA4YHBI OydepHbie pacTBOphL. O0-
pazoBaHue Oy(hepHBIX pAaCTBOPOB MPHU MPOTESKAHUU HOHHBIX PEAKITHIA.

35. T'ereporennsie paBHoBecHs. [IpousBenenue pactBopumoctu. Pacyer pactBopu-
MOCTH MaJIOpPACTBOPUMOI COJIM MO BEIMYMHE MPOU3BEICHUSI PACTBOPUMOCTH. BiusiHue
Ha paCTBOPUMOCTb TEMIEPATYPbI, KUICIOTHOCTH PACTBOPA, IPUCYTCTBHS OJTHOUMEHHBIX
MOHOB, TPOIIECCOB KoMILIeKkcooOpa3oBanus. [lepeBoa B pacTBOp MallopacTBOPHMBIX
COJIEH.

36. CreneHn OKHUCIEHHS 3JIeMEHTOB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEak-
nuu. Hanbonee ynorpebiseMble OKMCIUTENN U BOCCTAHOBUTENN U UX MPEBPALLEHUS B
pa3nuuHbIX cpenax. OKUCINTENbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTH BellecTB. Pe-
aKIIMU CaMOOKHCJIEHUSI — CAMOBOCCTAHOBIICHUS (IMCTIPONIOPIIMOHUPOBaHus). BayTpu-
MOJIEKYJISIPHBIE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlieHHE ypaBHE-
HUWA OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH, HAXOXKIECHHUE CTEXHMOMETPUUYECKUX
KOA((UIIMEHTOB ¢ TOMOIIIHI0 HOHHO-JIEKTPOHHBIX CXE€M U 3JIEKTPOHHOTO OanaHca.

37. NanbBaHn4eckue 35eMeHTbl. CTaHAAPTHBIN BOJOPOAHBIN 3ekTpos. CtaHnapT-
HbIE DJEKTPOJHBIC TOTCHIIMAIBI METAUIOB. Psabl CTaHTAPTHBIX  DJIEKTPOIHBIX
MOTEHITMATIOB METAJUIOB (JIEKTPOXUMHUYECKUE PSIIBl HATIPSDKEHHST METAJIJIOB) B KUCIIOMN
U IIEJIOYHON cpelaX U UX MPUMEHEHUE JJI PEIICHUS XUMHUYECKUX 3aad.

38. CranaapTHBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIA MOTEHIHAI. Y PaBHEHHE
PaBHOBECHOTO OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO MOTeHIMana (ypaBHeHue Hepn-
cra). KoHcraHnTa paBHOBeCHMSS M OIIEHKa BO3MOXHOCTH CaMOIPOU3BOJIBHOTO
MPOTEKAHUsI OKUCITUTEIBHO-BOCCTAHOBUTENBHOM PEAKIIUU B BOJHBIX PACTBOPAX.

39. BausHHEe Ha BEIUMYMHY OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOIO MOTEHIMAIA
KHCJIOTHOCTH PacTBOpa, MPUCYTCTBUS KOMILIEKCYIOIIETO pearenTa, o0pa3oBaHus MaJlo-
pPacTBOPUMOTO COETUHEHUS.



40. DyeKTpoan3 pacTBOPOB U paciuiaBoB. KaTomaHbI W aHOMHBINA MPOIIECCH U 00-
€€ ypaBHEHUE peakuuu 3jeKkTponn3a. IlepeHanpspkeHne BBIAECNEHUS BEIIECTB NpU
anektpoinie. 3akoHbl dapanes. XuMuuecKkrue HCTOUHUKH TOKA.

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

42. Onpenenenue KOMIUIEKCHOTO coennHenus. Koopannanuonnas teopust Bepue-
pa. LleHTpasibHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBareib, JUraHabl. BHyTpeHHss u
BHEILHsAS cepbl KOMIUIEKCHOro coenuHenus. Koopannanuonnoe uncno. Koopaunanu-
OHHasl EMKOCTb (JIEHTaTHOCTh) JTUTraHA0B. OCHOBHBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHI:
AKBOKOMILIEKCBI, allUI0OKOMIUIEKCHI, THIPOKCOKOMIUIEKCHI, aMMHAKAaTBHI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

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

44. I'eomeTpuueckas KOHPHUTypaIus KOMIIEKCHOTO MOHA (MOJIEKYIIBI) M THOPHIU-
3alusl AaTOMHBIX OpOUTaNIel HEHTPaJIbHOrO aroMa (MoHa). M30MepHst KOMILIEKCHBIX CO-
e IUHEHUN.

45. DneKTpoauTHYECKas AUCCOLUAL KOMIUIEKCHBIX COCAUHEHUM — IEpBUYHAs
U BTOpUuHasi. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COCIMHEHUM: COJIbBATALIMOH-
Hble, T'HJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIC, pEaKIMM 3aMELEHUs, MHEPTHbIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpPHOCTh TpaHcBiusiHus .M. Yephse-
Ba.

46. OcHOBHbBIE TIOJIOXKEHHUSI TEOpPUM KpHUCTAJUIMUecKoro mnois. Pacmieruienue
9HEpruu 0-dJIEKTPOHOB B MOJSIX  PAa3IHYHOM CHMMETPUH:  OKTadpHUYCCKOM,
TETPa’IpUUECKOM, KBaJIPaTHOM. DHEpPrus CTabMIM3aluy MOJIeM JIMraH10B. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKCBHI. (CIEKTpOXMMUYECKUN pAx JaurasgoB. KoMimekcsl
CHJIBHOTO U c11aboro nosiei, ux KOH(QUTypaliu 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue KOMIUIEKCOOOPa30BaHMs Ha MPOTEKaHWEe OOMEHHBIX M OKUCIUTENbHO-
BOCCTAHOBUTENBbHBIX PEaKIUH.

48. Bomopo.

Haxoxnenune B mpupone. M3otonsl Bomopoxa. CTpoeHHe atroMa U MOJIEKYIIBI.
[Tonoxxenne Bomopoma B Ilepmomgmueckont Cucreme .M. MenneneeBa. Crenenn
okucneHusa. dusnyeckne U XUMUYECKHE CBOMCTBA BOAOpoAa. Meroasl MOIydeHUs
BOJIOPO/JIa B IPOMBIIIUIEHHOCTH U J1a00paToOpuu.

CoenuHeHus BOIOpOAa U UX cBOMCTBA. Tspkenas Boga. ['mapuasl, ruipua-noH Kak
JUTaH/.

IIpumeneHne Bogopoaa u ero coequHeHnid. BogopoaHas sHepreTuka.

49. JIntuii.

Haxoxnenne B npupojne. [lonydeHne MeTaIIIMYECKOTO JINTHS, €r0 XUMUYECKHE
cBoiicTBa U mpuMeHeHne. OTHOIIEHHE K KHCIOTaM, BOJIE U Pa3JIMYHBIM OKHCIUTEISIM.
CoenvHEHHA € KHCIOpPOJIOM, a30TOM M BOJOPOJOM — IOIYYEHHE U XUMHUYECKHE
cBoiicTBa. BakHelimne coequHEHUs! JIMTUSA. ManopacTBOpUMBIE COJIA. AKBOKOMILIEKC
JUTHSL.

50. Harpwuii, kanuit, pyOuaui, nesuii.

Haxoxnenne B mnpupone. IIpupoaHbpie COEIUMHEHHs IIEIOYHBIX METAIIOB Kak
CBIphE XUMHYECKOW mnpombliiuieHHocTH. [lonmydyeHne MeTamioB B CBOOOAHOM



COCTOSIHUM, NX XMMHYECKHUE CBOMCTBA U MpuMeHeHHe. OTHOIIEHUE K KUCIOTaM, BOJIE.
PactBopeHue mienoyHbIX METAUIOB B JKUJIKOM aMMHAKe.

CoenuHeHUs C KUCIOPOJAOM — OKCHJIbI, NMEPOKCUJIbI, CYNEPOKCHABI U O30HHU/IBI,
MOJYy4YECHHUE, XUMUYECKUE CBOMCTBA U TPUMEHEHUE.

I'mapuael. ['MAPOKCUIBI MIETOYHBIX METAIUIOB, MTOTYYEHUE, XUMUYECKUE CBOMCTBA
W TpUMEHEHWe. BaxkHeWIme Coju: TaJIOreHHIbl, HHUTPAThl, KapOOHATHI W
TUAPOKapOOHATHI, TMOJYUYeHUEe W XMMHUYecKHe cBoicTBa. Coja, MOJydeHHE COMBI IO
Conbse u Jlebnany. [Toram. Kanuiineie ynoOpeHusi.

KommekcHble coeTUHEeHUS ISJTOYHBIX METAJIJIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B npupoje. [IpoMbliiuieHHOE MOTy4YeHne
metasuioB. CriiaBel MEIU M 30J10Ta, UX CBOIMCTBA U mpuMeHeHue. [lonoxxeHne MeTanios
B OJICKTPOXUMHYECKOM psAy HaOpsHKeHHs. XHMHUYECKHE CBOICTBa METaJIOB,
OTHOINICHHE K KHCIIOTaM U I1IeJI0YaM, pa3INuyHbIM OKHCITUTEIISIM.

Coenunenus memu () u meau (Il), ux Xxumuyeckue CBOWCTBa U MPUMEHEHUE.
[Tpumenenue ammuakata Meau (l) s o4MCTKH Ta30B OT KUCIOPOAa. AMMHAKAT MEAU
(.

Coenunenus cepeodpa (1) u (II) u ux xumuueckue cBoricTBa. ManopacTBOpUMbIE
coequnenusi cepedpa (). Kommuekcueie coennuenus cepebpa (l). B3aumoneiictBue
ranoreHn1oB cepedpa (l) ¢ pactBopamMn ammmaka, kapOOHaTa aMMOHHS, THOCYJIb(ara
Harpus. CBETOUYBCTBUTEIBHOCTh coequueHui cepedpa (1).

Kommekcusie coegunenust 3omota (ll) u (l), ux monmydeHue M XuUMHUYECKHE
csoiictBa. Kommutekcusie kucinotsl 3010ta (111). uanuansie kommiekcst 3010t1a (1).

52. bepumnid.

Haxoxxnenne B mnpupone, mojydeHue MeTauimueckoro Oepuiius. CrutaBbl
OepwLTHsl, UX CBOWMCTBA U NMPUMEHEHHE. XUMUYECKHUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KUCJIOTaM, I1eJ04aM, pa3IndHbIM OKUcauTensiM. OKCU U TUIPOKCH T OEpUIUIHS M UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMILIeKChl Oeprutus (11).

TOKCUYHOCTH COETMHEHUN OEPUILITHSI.

53. Maruwuii, kaneliuii, CTpOHLIUN, Oapuil.

HaxoxneHue B npupone, NOJY4eHUE M NPUMEHEHUE METAJUIMYECKOrO0 MArHus.
CmaBel MarHusi, MX CBOMCTBa M nIpuMeHeHue. OTHOILIEHHWE MarHusi K KHCIOTam,
niesioyaM, pasIMuHbIM OKUCHUTENsIM. Vcrnonb30BaHME MarHusi JiJIsi BOCCTaHOBJICHMS
3JIEMEHTOB M3 OKCUAOB. OKCHJ M TUIAPOKCHU]I MarHusi, MX CBOWcCTBa. PacTBopeHue
TUAPOKCHU/IA MATHUSA B COJISIX AMMOHHMSL.

[[lenoyHO3eMeNnbHbIE METaIbl — KalbLMi, CTpoHIMM, Oapuil. HaxoxneHue B
npupoge. llonmydenne u XuMHYeckue CBOWCTBA MeTaIOB. OTHOIIEHHE K BOJE,
KHCIIOTaM, PA3JIUYHBIM OKUCIUTENSIM. PacTBOpeHHE METAIOB B KUIKOM aMMUAKe.
B3aumoneiictBue MeramuioB ¢ KUCIOpoAoM. OKCUABI, EPOKCUABI U THJIPOKCHJIBI, UX
cBoiicTBa. ManopacTBopumble coiu: cynbdatsl, hocdarsl, KapOOHATHI, IEPEBOI UX B
pactBop. Cynbdaroxkomiiekc kanbius (11).

Tepmuueckass aucconuanusi kapOonatoB. Heramenas u rameHass W3BECTb.
JKEcTkoCTh BOABI U €€ YCTpAaHEHUE.



54. luuk, kaamuil, pryTh. HaxoxaeHue B npupoje, MOJy4EHUE METAIIOB, MX
npuMeHeHue. HaxoxeHue MeTalioB B 3JEKTPOXMMHUUYECKOM Psy HaMpsKEHUS.
Xumnueckue cBorcTBa. OTHOIIEHUE K KUCIOTaM, IIeJI0YaM, pa3JIMuHbIM OKUCITUTEISIM.
OxuciieHrne METAJUTMYECKON PTYTH 3JIEMEHTApHOM cepoit, ximopuaom xkenesa (111).

AKBO-, TUJIpOKCO-, amMmHauHbie KoMiuiekehl nuHka (1) u xkagmus (11). Coenunenus
pryru (1) u (I1). JucnponopuuonupoBanue coneii pryru (). Konmemnuss wHEpPTHO#
(682) AJICKTPOHHOU maphl. Bzammoneiicteue conei prytu (Il) ¢ pactBopom ammuaka.
Ammnopeaknus. PeaktuB Heccrnepa. OcoO€HHOCTH 3IEKTPOIUTHYECKON JUCCOIHAITTN
coneii prytu (I1).

TOKCHYHOCTB KagMUsl, PTYTU U UX COCIUHEHUM.

55. bop.

Haxoxnaenne B mpupoje, MOTydeHHE, XUMHYECKHUE CBOHCTBA. OTHOIIEHUE K
KHCIIOTaM, IleJiouaM, pa3lnyHbIM OKucCIHUTeNns M. bopanbl (coemuHeHust 6opa ¢
BOI0poJioM). TpEX1IeHTOBBIC PNEKTPOHOACPUIIMTHEIE CBSI3U B nMubopane. [Ipumenenue
OooprugpunoB. bopHas u monuOOpHBIE KHUCIOTHL, WX coind. Mera- , opTo-, TeTpa-
Ooparbl. Terpabopatr Hatpus (Oypa), OydepHble pacTBOpel Ha €ro OCHOBE.
B3aumoneiictBue Oypbl ¢ KUCIOTaMU U IIEJIOYaMHU.

[anorenuapl G6opa kak kuciotel JIstomca. Terpadropobopatel. Hutpum OGopa
(3m600p, 60pa3oH), ero CXOACTBO C AIMA30M M rpaUTOM IO CTPOSHUIO U CBOWCTBAM.

[TpumeHneHnue coequHeHU 00pa, UX TOKCUYHOCTb.

56. AnroMUHHUHA.

Haxoxnenue B mpupoge. Ilomyuenue weramuinyeckoro amoMuHus. Ero
XUMHUYECKHE CBOWcTBa W mnpuMeHeHHe. AmomMuHOoTepMmus. CIiaBel aTIOMHUHHUS.
OTHolIIeHUE aTIOMUHUS K KUCJIOTaM U IIeJoyaM, pa3inuHbIM okuciautenasmM. Okcuf u
TUAPOKCHU AIFOMHHHUS, allFOMUHATHI M THIPOKCOKOMIUIEKCHI. AJTIOMUHHUEBBIE KBACIIbI.
l"anorennapl amroMUHUS Kak KUCIOTH JIbtouca. ['napuioantoMuHaThl, UX CBOMCTBA.

57. I'annuii, “HAWMA, TaJLJIHA.

[ToryueHne MeTaUIOB, WX XHMHUYECKHE CBOWCTBA. OTHOIICHWE K KHUCIIOTaM,
niesiouaM, PasIudHBIM  OKHCHUTENsIM. OKCUABI M THIPOKCHIBI, WX XHMHUYECKUE
coiictBa. Coemunenus tammus (1) u (1l). ManopacrBopumbie comu tamaus (1).
Oxucnutenvubie cBoiicTBa coeauHenuit Tamnus (lll). ToxkcuuHocTh coegnHeHMIA
TaJuA.

58. Cxkanauii, UTTpUH, JaHTaH, aKTUHUW, TAHTAHUbI U AKTUHHJIBI.

Haxoxnenue anemeHTOB B Tipupoje. [lomydeHne MeTaisioB M MX HpPUMEHEHHE.
OTHOIIEHNE METAUIOB K KHCIIOTaM, IIesiodaM, Pa3IudHbIM OKHCIUTeIsIM. CXOICTBO
xumudeckux cBoiicts ckanus (1) u amomunus (111).

Jlantanunel. X mpuMeHeHHE B TEXHHUKE. XapaKTEpHbIE CTENEHU OKHUCICHHUS.
OxucnurenbHbie cBolicTBa nepus (1V) u BoccranoBurtenbHbie cBoiicTBa eBporust (11).

AxtuHHIBL. VX TpuMeHeHWe B TEXHHKE. XapaKTepHBIE CTEMEeHU OKHUCIICHHUS.
CoenuHeHns aKTUHUIOB B BBICOKMX CTETIECHSIX OKUCIICHUSI.

Pomp akTHHHIOB KaK MaTEpHUATIOB IS SIICPHON TEXHHUKH.

59. Yraepon.



Haxoxnenue B npupoze. AJUIOTponHble MOAU(UKAIINY yIiIepoaa: anmas, rpadur,
KapOuH, ¢ymnepensl. Creknoyrnepon. Mx  npumeHeHue.  Yriepoia — Kak
BOCCTaHOBUTEINb U afcopOenT. KapOuapl u ux cBoiicTaa.

OTtHoleHue yrieposia K KUCI0TaM, Iej04aM, pa3andyHbIM OKUCIUTeIsIM. OKCHIbI
yraepoaa. BoccranoButensHbie cBoiicTBa okcuma yraepoaa  (l1). KapOGonwibsr
METaJIJIOB. YTOoJbHAs KUCIOTa, €€ HeycToitunBocTh. Kapbonatel. KansiimnupoBannas u
MIUTHEBASI COJA.

Cepoyrnepon. I'anorennipl u okcorajioreHuabl yraeponaa. CoequHeHus yriepoaa
C a30TOM: [JUUWAaH, LWAaHOBOAOPOJHAs, IIMaHOBAas, W30LMAHOBAs, THUOLMAHOBAS
KHUCIIOTHI U UX coM. L{lnaHuapl M THOLMAHATBI KaK JIUTaH bl. TOKCUYHOCTb COEIMHEHUN
yrieposa.

60. KpeMHuit.

Haxoxnenne B mpupone. IlomydeHue KpemHUsA, €ro XMMHYECKUE CBOWCTBA U
npuMeHeHrne. OTHOLIEHUE KPEMHUS K KUCI0TaM, IIeJI04aM, Pa3INYHbIM OKUCIUTEISIM.
Oxkcun kpemuus (IV). Kpemuebie kucnotel U cuiukatsl. JKuakoe crekio. KBapiesoe
U OOBIYHOE CTEKJIO. AIIOMOCHIMKATBI W 1eonuThl. CoeauHEeHHs KpEeMHHUS C
raiorenamu. ['ekcadpropokpemueBas kuciaora. CUIHIMIBI METAIIOB, HUTPU KPEMHHUS.

Ponp anemeHTapHOro KpEMHHMS M €r0 COCIMHEHHMM KaK MAaTepHAIOB COBPEMEHHOMU
ANEeKTpOHUKU. [[puMeHeHrne COeTMHEHUI KPEMHUS.

61. I'epmanuii, 010BO, CBUHELL.

Haxoxnenne B mnpupoze. [lonyuenne m xumuyeckue cporcrBa. Haxoxnenue
METAVIOB B JJIEKTPOXMMUYECKOM psiay HanpspkeHuss. OTHOLIEHHWE K KHCIOTam,
niesioyam, pasnuyHeiM - okucautTensM. Oxcuapl XO u XO; , TUOPOKCUABL,
THJIPOKCOKOMIUIEKCHI. 0- U - OJOBAHHBIE KUCIOThL. Cynb(Guabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coeauHenus cBuHina (IV) kak
OKHUCJIUTEH B KUCJION U 11es104HO0M cpefax. CBUHILIOBBINA CypUK.

[IprumeHeHne repmaHus, 0JI0Ba U CBUHIIA U UX COEAUHEHMI. TOKCUYHOCTh CBMHIIA
Y €r0 COCTMHEHUM.

62. TutaH, UIUPKOHUH, raQHUH.

[TomyueHne MmeTawoB, MX CBOWCTBA M IpUMeHeHHe. OTHOLIEHME K KHUCIIOTaM,
miesoyaM M ranoreHaM. OKcuAbl, THIPOKCHIBI, OKCOTMIPOKCOCOEIUHEHUS M MX
cBoiicTBa. CTapeHue rTuApOKCUIOB.

[IpumeHeHue THUTaHA, HUPKOHUS, TaQHUSA U UX COETUHEHUI.

63. Banaguii, HHOOHUH, TaHTAaJ.

[ToryueHnue, XuMUYECKHE CBOICTBA, MPUMEHEHHE B KaueCTBE KOHCTPYKIIMOHHBIX
matepHuanoB. OTHOIIEHHE K KHUCIOTaM, IeI04aM, pa3iIuyHbIM OKUCIUTEISIM. OKCHIIBI,
raJloTeHH/Ibl, OKCOTAJIOT€HU Bl M COJIH.

64. Xpom, MonubieH, Bosbppam.

Haxoxnenne B npupome. Ilomyuenme.  Haxoxnenue — meTaiioB B
ANEKTPOXUMHUYECKOM DSy HanpspkeHus. [IpruMeHeHne B KadyecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMHUYECKHUE CBOIMCTBA, OTHOIIEHUE K KUCJIOTaM, Ieio4yaM, pa3inyHbIM
okucnurensiM. CTpoeHHe 1 CBOMCTBa KapOOHUIIOB.



Coenmunenns xpoma (I) , ux BoccraHoBHTENbHBIE cBOMCTBA. COCIUHEHHS XpOMa
(1), oxcua U TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMITICKCHI. OKHCICHHE COCAMHEHUI
xpoma (lll). Coenunenust xpoma (VI): okcua, XpoMoBas U JAUXPOMOBAsT KHUCIOTHI,
XpOMAaThl U TUXPOMATHI, UX TIOTy4EeHUE, XUMUIECKIE CBOWCTBA U B3aUMHBIC MTEPEXO/IbI.
OxkucnurenbHble cBOMcTBa coequnHeHuid xpoma (V1) B kucimoil u mienoyHou cpenax.
[TepokcoXpoOMOBBIE COEAMHEHHUS.

TOKCHYHOCTh COEITMHEHUN XPOMA.

YcroituuBeie coenuHeHuss monubaeHa (V1) u Bombdpama (VI). MonubaeHoBas
KUJKOCTb Kak peareHT Ha ¢docdar — uonsl. ['erepononucoeaunenus. buonornueckas
POJIb COSMHEHHIA MOJIUOICHA.

65. Mapranen, TexHeuui, peHuil.

Haxoxaenue B pupoie, NoaydeHHe MPOCTHIX BEMIECTB U UX CBOWCTBA.

KapOonunbnpie xomrutekcbl mapranma (O) u penus (O). Oxkcun ¥ THAPOKCHT
mapranmna (1), ux cpoiictBa. Okucienue coemunenuit mapranma (I1) B pasmudsbix
cpenax. Coeaunenus mapranmna (111).

Oxkcupn mapranma (V) (muposito3ur) U ero XMMHUYECKHE CBOMCTBA, MOBEJCHHE B
KHUCTIBIX U LIEJNIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTD
coequHenuil mapranna (lV). Coenumnenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTAaHOBHUTEJIBHBIC CBOWCTBA U JIUCIIPOIIOPIIHOHUPOBAHUE.

Coenunenus mapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpPMaHTaHATHI,
NOJyuYeHHe, XMMH4YECKUe CBoicTBa. BiapwiBoomacHocTh okcuma wmaprannma (V).
[lepmaHranat kamus, €ero OKHUCIUTEIbHbIE CBOWCTBA B KHCIOW M IIEIOYHOW Cpenax,
npuMmenenue. [luponus nepmanranaTa Kanus.

66. XKene3o, k00anbT, HUKEIIb.

Haxoxnenue B mpupojie, molyueHue METAIJIOB U WX cBoiicTBa. CIuaBbl XkKenesa,
KobanbTa, HHUKENs M WX npuMeHeHue. KapOouwumbHble komruiekchl skene3a (0),
kobanbTa (0), Hukens (0).

HaxoxaeHrne MeTauioB B AJIEKTPOXUMUYICCKOM PsiAy HampspkeHus. OTHOIICHHE K
KHCIIOTaM, mienodam, pasaudnsiM okuciutensM. JKemezo (I, 1), xo6amst (I, 1),
Hukens (11, 1), ux oxcuapl, ruAPOKCUIBI.

AMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, IUAHHJ- MOH KakK JHUTaHAbl B
komruiekcax skenesa (I, 1), xobansra (11, I11), Hukens (I1). YcnoBue ycroitunBocTu
coenunennii kobansTa (1) u (1) B BoaHbIXx pacTBOpax. OKHUCIUTEIbHBIE CBOWCTBA
coenunenuii sxenesa (ll1), BoccTaHoBHTENbHBIE CBOMcTBA coemuneHuit sxenesa (I1).
Conps Mopa. @eppartsl.

JIMMETHIITITMOKCUMAT HUKEITS.

Ponw coennuennii sxxemne3a u kKodanbTa B OMOJIOTHYECKHUX MTPOIIECCaX.

67. IlmatuHOBBIE MeETAIBI (PYTEHUH, pOAMM, TaUTA[ANA, OCMHHA, WPHUINM,
MJIaTUHA).

Haxoxnaenne B mpupojne. [lonokeHne MeTamioB B DIEKTPOXUMHUYECKOM DSy
HanpspkeHus. [IpuMeHeHne TIaTHHOBBIX METAIIOB M MX COCTUHEHHH B COBPEMEHHOU
TexHuke u MeaunuHe. CrocoObl MepeBoja IMIATHHOBBIX METAIJIOB B PacTBOPUMBIC
coequHeHus. OTHOIIEHWE TaUIaAusl W IUIATUHBI K Hapckod Bouake. Pomb
KOOPJIMHAIIMOHHBIX COSAMHECHUI B XMMHH IJIATHHOBBIX METAJLIOB.

68. A30T.



Haxoxnenue B mnpupoae. IlosyyeHue W TOpUMEHEHME a30Ta. XHUMHYECKast
MHEPTHOCTh MOJIEKYJIIPHOTO a30Ta U CIOCOOBI ero cBs3biBaHus. COeTUHEHUs a30Ta C
BOJOPOJOM. AMMHAK, €r0 XUMUYECKUE CBOMCTBA. KUIKNI aMMHUaK KaK pacTBOPUTEIb.
AMuibl, UMHIBI, HHUTPHIBL. PaBHOBeCMsI B BOJHOM pacTBOpE aMMHaKa.
BoccranoBuTenbHBIE CBOWCTBA aMMHaKa U €ro cojlied B BOJHBIX pacTBOpax. AMMHAaK
kak Jswmraa. Crpoenne wuoHa ammoHusa. ConM aMMOHUS, WX TOBEICHHE MpU
HarpeBaHuMU.

['unpasun u ruapokcunamud. [lomyuenue, crpoenue, xumuyeckue cBoiictBa. Conu
TUAPA30HUS W TUAPOKCHIAMMOHHMSL W UX cBoiictBa. llpumenenue ruapasuHa u
TUAPOKCWIIAMUHA U HX COJE€Hl B KauyecTBE BOCCTAHOBUTENIEH. A3MI0BOJIOPOAHAL
KHCII0Ta, a3uibl. [lonydyenue, ctpoeHue, XuMHU4ECKHE CBOMCTBA.

Oxcuabl a3ora. Ux momyuenne. Oxcun azora (l), crpoenue u cpoiictBa. OKcH
azora (ll), ctpoenue, mapamarHeTusM MOJIEKYJIbl, XUMUYECKUE cBOMcTBA. Hutposumi-
non kak JuraHn. Oxcupg asota (lll), Tepmuueckas ycTOHYMBOCTh, XHUMHUYECKHE
cBOMicTBa. A30THCTass KHUCIOTa, HUTPUTBHL. OKHCIUTEIbHO-BOCCTAHOBUTEIbHAS
JBOMCTBEHHOCTh HUTpUTOB. Hutput-mon kak nurana. Oxcupa azora (IV), crpoenue,
napaMarHeTu3sM MoOJeKynbel. BiaumopeiictBue oxcuaa azota (V) co menouamu u
Bozoii. Oxcun azora (V), cTpoeHHEe W CBOMCTBA. A30THAs KHCJIOTA, MOJy4Ye€HHUE B
MPOMBIIUIEHHOCTH. XUMHUYECKHME CBOMCTBAa Aa30THOM KHUCJIOTBI M HHUTpPAT-HOHA.
CaolicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (L1apcKasi BOJKA), IUIABUKOBOW, CEpHON
kuciaotaMu. Hutparbl U MX TepMmuueckas YCTOWYMBOCTb. OKUCIMTEIbHBIE CBOMCTBA
HUTPATOB B pacIjiaBax.

69. ®ochop.

Haxoxxnenue B npupone. [lomyuenue. Amnotponssie Mmogudukamuu docdopa u
UX pEaKIHOHHAs CIIOCOOHOCTh. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
mieja049aM, pa3auyHbIM okuciutensiM. docduH, ero Mpou3BOAHBIC, UX XUMUYECKHE
cBorictBa. dDocdopHoBatucTas u Qocdopucras KuCIOTh, uX coiu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTb, BOCCTAHOBUTEJIbHBIE CBOICTBA.

Oxkcun docdopa (V), nomyueHue, XUMUYECKUE CBOMCTBA, OCyIIaloIIee JEHCTBUE.
®ochopubie  kucnoTh: MeradocopHas, audocopHas, oprodochopHas, ux
Nojy4yeHue, B3auMHble mnepexoabl. PDocdartel, ruaponus ¢docdaro. bydepHble
pacTBOpBI Ha OCHOBE (ocHOPHOIM KMCIOTHI U €€ COJEH.

[amorenuasl u  okcorajoreHuasl ¢ocdopa, UX TIOJIydyeHHE, CBOMCTBA,
B3aMMOJEICTBHE C BOJOM.

[Tpumenenue docdopa u ero coenunenuit. ochopHeie ynodpeHus.

70. MBILIBSIK, CypbMa, BUCMYT.

Haxoxnenne B mpupome.  Ilomyuenme.  [lonmokeHme — MerayuioB B
JNEKTPOXUMHUUYECKOM psAAy HampspkeHus. OTHOIIEHHWE K KHCIOTaM, Ilejoyam,
pa3nu4yHbIM  oKucauTeNsIM. CoelMHeHHs € aKTUBHBIMH METalIlaMH M BOJOPOIOM.
CBolicTBa BOJOPOAHBIX COEIMHEHUH, CTpOEeHHE MOJeKysl. OKCuIbl, THIPOKCHIBI,
ranorenuasl  Mbrmbska(lll), cypemsi(lll), Bucmyra(lll), ux xwumuueckue cBOHCTBA.
Oxcoranorenubl cypsMsl (1) u Bucmyra (111).

Coenunenus Meimbsika (V), cypbMsl (V). Okcuabl, THAPOKCUIBI, TaJOT€HUABI, UX
XMMHYECKHE CBOMCTBA. BUCMyTaThl, UX MOTYyYEHHE U OKUCIUTEIIbHBIE CBOMCTBA.

Cynbdust mermbsika (111, V), cypemsl (11, V). Tuoconu. Cynedun Bucmyta (111).

TOKCHMYHOCTH COETMHEHUH MBILIbSKA, CYPbMbI U BUCMYTA.



71. Kucnopon.

Haxoxnenue B npupoae. Amnorponust kuciopoaa. CTpoeHne atoMa U MOJIEKYJIbI
kuciaopona. Pu3nyeckue M XMMHMUECKHE CBOMCTBA KHUCIOPOJA U €ro NPUMEHEHHE.
[TonydyeHue KuCIOpoJa B NPOMBIIUICHHOCTH M Jabopatopuu. OKCHIBI OCHOBHBIE,
KHCJIOTHBIE U aM(oTepHble. [ MAPOKCHUIBI U TUAPOKCOKOMITIIEKCHI.

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

Bona. AHomanus e€ HeKOTOphIX pU3NUecKuX CBOMCTB. CTpOeHHE MOJIEKYJIbl BOJBI.
Accoumanus MoJeKysl BoAbpl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs W
TEPMHUECKasl TUCCOLMALUS BOJbl. XMMUYECKHE CBOWCTBA BOJABI. AKBOKOMILIEKCHI U
KpUCTAJIJIOTUAPaThl. I'a30Bble Ki1aTpaThl HA OCHOBE BOJIBI.

Ilepokcun Bomopoaa, €ro IHOJydyEHUE, XUMUYECKHME CBOWCTBA M IPUMEHEHUE.
Ilepokcun Bomopoza Kak OKUCIMTENb M BoccTaHOBUTENb. llepoxcuael u
IIEPOKCOKUCIIOTBI, CYNEPOKCUABl — HX TMOJIYy4eHHE, XMMHMUYECKHE CBOMCTBA U
IIPUMEHEHHUE.

72. Cepa.

Haxoxnenne B npupoje, IOJYy4EHHE JJIEMEHTAapHOW Cephl. AJUIOTPOIHS.
XuMHYeckue cBOMCTBA cepbl U €€ mpuMeHeHue. OTHOILEHUE K KHUCIOTaM, Ileaoyam,
Pa3IUYHBIM OKHCIUTEIISIM.

CepoBojiopoJl, €ro NOJY4YeHHME WU XUMHUYECKHE CBOMCTBa. MasopacTBopuMbie
cynbuapl, crocoObl mepeBeAeHUs B pacTBop. OKHCICHHE MalOPACTBOPUMBIX
cynbpuroB a3otHod kucinotoil. Ilomucynbdunel, cynbdan (MHOrOCEpHHUCTBIH
BOJIOPOJ1), UX CBOMCTBA.

Oxcun cepol (IV), ero mosnyueHue B TNPOMBIIIJIEHHOCTH U JabopaTopuu,
XUMHYECKHE CBOWCTBA. TOKCHYHOCTH AMOKcHia cepbl. CepHHUCTas Kuciora U eé
ycroiuuBocTh. Cynb@UThl U TUAPOCYIbPUTHI, UX ruaponn3. Cyab(uT- HOH Kak
murad]. BoccranoBurenbHble cBolicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(pUTOB. JIUTHOHUTHI, TUTHOHATHI — X XUMUYECKUE CBOMCTBA.

Tuocepnast kuciaora u Tuocynbdar Harpus. Tuocynbdar HaTpus Kak
BOCCTaHOBUTEIb U TUrana. Paznoxenue Tnocynbsdara cepedpa.

Okcun cepot  (VI). Tlomyuenme, cTpoenune Mosekynbl. CepHas KHCIIOTA.
HuTpo3HbIii M KOHTAKTHBIM CIOCOOBI MoNydyeHUs. XHUMHUYECKHE CBONCTBA CEpPHOM
kucioTel. IIpuMeHnenue. Jleruapatupyrollee IEeHCTBUE KOHUEHTPUPOBAHHOM CEPHOU
kucioTel. JlucepHas kwuciora. Oneym. IlepokcocepHble KHCIOTBI M KX COJIW.
[Tonyuenne wu cBoicTBa. [amoreHuabpl W oOkcorajoreHuabl cepbl. [lomydeHue,
B3aMMO/ICMCTBUE C BOJIOW U C pPACTBOPAMM IIEIOYECH.

73. Cenen, Temryp.

Haxoxnenne B mpupone, nomyuenue. Amorponus. OTHOLIEHHE K KHCIOTaM,
11EJI04aM, Pa3JINYHbIM OKUCIIUTENSIM.

Coenunenus ¢ BogoponoM. Okenasl XOz u XOs. Kucnors! Ha ux ocHoBe. Opro- 1
MeTa- (GOpMBI  TEITYpOBOM  KUCIOTBI. OKHMCIMTEIBHO — BOCCTAaHOBUTEIbHAS
NIBOMCTBEHHOCTh coenuHeHmit cenena (1V) u temrypa (IV). TokcudHOCTh ceneHa M ero
COCTUHEHUN.

74. @ToD.



Haxosxnenue B npupose (TuraBukoBbii mmart). [lomydenue ¢propa, ero XuMuueckue
CBOWCTBA W NpHUMEHeHHe. Marepuasbl, yCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
B3aumoneiictBue ¢rTopa ¢ BOIOH, pacTBopamu Imienodeid. DTOPHABI KUCIOPOJA.
dropoBoopoa, GTOPOBOIOPOIHAS (IIITABHKOBAsH) KUCIOTA, XMMHYECKHE CBOMCTBA U
npuMeHeHue. Poilb BOJOPOIHBIX CBSI3eH B CBOMCTBaX (DTOPOBOMOPOAHON KHCIOTHI.
[I'unpodropunsl. @ropua — moH kak jurani. CoeauHeHus Gropa ¢ O6IaropogHBIMU
razamu.

75. Xmop.

Haxoxnenue B mpupoxae. [lomydueHune B HPOMBIIIJICHHOCTH M JiabopaTopHH,
XUMHUUYECKHE CBOICTBA U NIPUMEHEHHUE. XJIOPOBOJOPO/ U XJIOPOBOJOPOIHAS (COJISHAS)
KHCJI0Ta, IIOJy4YEHUE, XUMUUECKHUE CBOICTBA, IPUMEHEHHE. XJIOPHUL — MOH KaK JIMTaHI.

B3aumoneiictBue xsopa ¢ BOAOM (XJIOpHas BOJA), PACTBOPAMHU ILEIOYEH,
KOHCTaHTbl PAaBHOBECHSI.

Coenunenus xyopa ¢ kuciopogoM. Oxcup xyopa (l), xjgopHOBaTHCTasi KUCIOTA,
TUIMOXJIOPUTHI, TOJy4YeHHE, CBONCTBA. JUCIPONMOPLUOHUPOBAHUE TUIIOXIOPUTOB.
XnopHast (OenunbHas HW3BeCcTh), €€ cBoiicTBa W mpumenenue. Okcua xiopa (1V).
JlucponopIoHMpOBaHrEe B BOJHBIX M IIEJIOYHBIX pacTBOpax. XJIOPHCTas KUCIOTa,
XJIOPUTHI. XJIOpHOBATasl KHUCIJIOTA, XJIOPAThl, XMMHUYECKUE CBOICTBA M INPUMEHEHHE.
Xmopat kanust (0epToJIETOBA COJIb) U €T0 OKUCIIMTENIbHBIE CBOMCTBA. XJIOPAT KaJIMs KaK
TBEPAO(Da3HBIN OKHCIUTEINb. JIHCIIPOIIOPIIMOHUPOBAHUE XIIOPATOB.

Oxkcunpl xnopa (V1) u(VINl), ux B3aumozeiictsue ¢ BoAoW. XjOpHas KUCIOTa U
NepXJIopaThl, UX MOJIyYeHHEe, XUMHUECKHUE CBOMCTBA U MIpUMEHeHHe. B3priBoonacHOCTh
MEPXJIOPATOB TAKEIBIX METAILJIOB.

ConocraBieHUE KUCIOTHBIX U OKHCIUTENBHBIX CBOMCTB KHCIOPOICOAEPIKALIUX
KHCIIOT XJIopa. TOKCMYHOCTB XJIOpA U €r0 COEAMHEHU.

76. bpom, nop.

Haxoxnenue B mnpupoje, MONTydeHHE, XMMHYECKHE CBOMCTBA M IPHUMEHEHHE.
PactBopumocts OpomMa M uMOAa B BOJAE M OPraHUYECKUX PACTBOPHUTEISX.
[Tonuranorenuasl. IloBenenue OpoMa M MoAa B BOJAE M ILIEJIOYHBIX pacTBOpax,
KOHCTaHTHI paBHOBecus. Peakius Opoma 1 nosaa ¢ THOCYIb(})aToOM HATPHS.

bpomoBogopon, OpomoBojopogHas — kuciaora, Opomuasl.  MomoBonoporn,
MOJI0BOJIOPOAHAS KACIO0Ta, noauael. Ilonydenre u xummaeckue cBoiictea. bpomun- u
MOJIM/I— MOHBI KaK JIUTAH[IbI.

Kucnopoaconepxkaiue KucioTsl 6poMa ¥ noja U ux coiau. CrocoObl MoTydYeHus u
XUMHYECKHE cBoWcTBAa. bpoMHOBaTas M MonHOBaTas KUCJIOTHI, OpOMHasi W HOJAHAs
KHUCIIOTHI U UX coi. OcOOEHHOCTH THIPaTHBIX (POPM MOJAHON KUCIOTHI.

Wntepranorenupl. OTOp-XJIOp YriaeBOIOPOAbI, AIKOJIOTHMYECKUE MOCIEACTBUS
MIPUMEHEHUS.

77. bnaroponHbie ra3sl (Teluid, HEOH, ApTOH, KPUITOH, KCEHOH, PAIOH).

Haxoxnaenne B mpupoze, monydeHwe U mpuMeHeHne. OCOOCHHOCTH CTPOSHUS
JIIEKTPOHHBIX  00OJOYEK AaTOMOB OmaropofHsix ra3oB. CHnocoObl  MONy4eHUs
COCTMHEHU I OJIarOPOHBIX Ta30B.

Oxkcodropuapl, OKCHABI U  KHCIOPOJACOAEpKAllMe  KUCIOThl  KCEHOHa.
B3aumopeiictBue (GTopuoB KCEHOHA C BOAOW U pacTBOpaMu Iienodei. XuMHueckue



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

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

[IpomexxyTouHasi arrecTanus MO JUCHUIUIMHE TPOBOJUTCS B COOTBETCTBHH C
tpedboBanusimu CTII

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



