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1. IlepevyeHb mIaHMPyEeMBbIX pPe3yJbTATOB 00y4eHUs MO AUCHUIINHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH pe3yJbTaTaMU 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbl.
B pe3ynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMBbl OakamaBpuaTa 00yJaronuics

JIOJDKEH OBJIAJIETh CICAYIONIMMHE pe3yIbTaTaMu 00y4deHUs 10 TUCITUTUTHHE:

Kox u HaumenoBanue

Kox n HanmeHnoBaHue WHIUKATOpa [Tnanupyemble pe3yabTaTbl 00ydIeHUs
KOMIIETEHIIUU JOCTHIKEHUSA (IECKpHUTITOPHI)
KOMIICTCHIINHU
OIIK-1 OIIK-1.6 3HATB: TEOPETUUECKHE OCHOBBI 00IIIEH

CnocobeH npUMEeHSITh
0a30BbIC 3HAHUS
byHIaMEHTATBHBIX
pa3ieNioB HayK O
3emie, eCTeCTBEHHO-
HAy4YHOTO U
MaTeMaTHYCCKOTO
[IUKJIOB NP PEIICHUH
3amay B o0JlacTu
9KOJIOTHH U
MPUPOJIONIOIB30BAHUS

Hcnonp30BaHne OCHOB
¥ 3aKOHOB 00IIEN U
HEOPraHUYeCKOMu
XAMUH, XUMUH
3JICMCHTOB U UX
COCIMHEHUN IIpHU
peleHuu
SKOJIOTHYCCKUX 3a/a4.

Y HEOPTaHWYECKON XMMHH, TOHUMATh
MIPUHITUIIBI CTPOSHUS BEIECTBA,
MPOTEKAHUS XUMHUYECKHUX TTPOIIECCOB,
OCHOBBI KJIaCCHU(PUKAITIHI
HEOPraHUYECKUX COCIUHEHU,
CTPOEHHE, CBOMCTBA Pa3IMYHBIX
KJIACCOB HEOPTaHWYECKUX COCAMHEHUH,
OCHOBHBIE MEXAHU3MBI POTEKAHUS
XUMHYECKUX peaKIui

(3H-1);

YMeTh: UCTIONTB30BATh TEOPETUICCKUE
3HAHMS B 00JIACTH HEOPTaHUIECKOMN
XUMUH JUIS PEelIeHus 3a1a4 B 001acTh
MPUPOAOIIOIH30BAHUS U OXPaHbI
OKpY>Karollel Cpeabl, UCIOJIb30BaTh
XAMUYECKUE 3aKOHDI,
TEPMOJIMHAMUYECKUE CITPABOYHBIE
JIaHHEIC Y KOJIMYECTBEHHEIC
COOTHOIIICHHSI HEOPTAaHUYECKON XUMUU
JUTSL petiieHust TpodecCuOHaTbHBIX
3a1ay B 00J1aCTH YKOJIOTHUH 1
npupoaononb3oBanus (Y-1);
Baagers: TeopeTHUECKUMU METOAAMU
ONMUCaHUsI CBOMCTB MPOCTHIX U
CIIOKHBIX BEIICCTB HA OCHOBE
3JIEKTPOHHOTO CTPOEHUS UX aTOMOB U
nosioxkeHus B [lepuoandeckoi cucreme
XHUMHYECKHX DJIEMEHTOB. HaBBIKAMHU
WCITOJIb30BaHUS ITUX XaPAKTEPUCTHUK U
TEXHOJIOTH JJIsl pelIeHUs 3a/1a4 B
00J1aCTH KOJIOTHH U
npupoomnoiab3oBanus (H-1)




2. MecTo TUCHHUILINHBI B CTPYKTYype 00pa3oBaTe/ibHOH IPOrPaMMBbI.

JucuumuimHa oTHOcUTCs K o0si3atenbHoi yactu (b1.0.12) u uzyuaercs Ha | kypee, 1 u 2
ceMecTp.

B meTtomuueckoMm maHe AMCIUIUIMHA OMMUPASTCsS HAa 0a30BBIA KypC OOMIEXMMHUYESCKON U
MaTeMaTU4YeCKOM MOATOTOBKH, MOJTYYEHHBIN B IIKOJIE.

[Tomy4yenHbIe B mporiecce M3ydeHus TUCIHUILIUHBI «O0Imasi 1 HeopraHuvecKasi XuMHs»
3HAHWS, YMEHUSI U HaBBIKM MOTYT OBITh MCIIOJB30BaHBl B HAyYHO-HCCIIEIOBATEILCKOW padboTe
OakanaBpa M MPH BHIIOIHEHNUH BBITYCKHOM KBAJIM(UKAITMOHHONW PaOOTHI.

3. O0LeM AUCHUILIMHEI.

Bcero,
aKaJeMHYeCKHUX
Bun yaeOHO# paboThI -HacoB
Ounas popma
oOyueHus
OO0mast Tpy10€eMKOCTh TH CHUTITHHBI 10/360
(3a4eTHBIX eAUHUIY aKaIEMUYECKHX YaCOB)

KonTakTHas padora ¢ npenogaBareseMm: 242
3aHATHSA JIEKIIMOHHOT'O THUIIA 108
3aHTHSI CEMUHAPCKOro TUIIA, B T.4. 126
CEMHUHAPBI, MPAKTHYCCKUE 3aHATH 36
nabopaTopHbie pabOThI (B T.4. Ha MPAKTHYECKYIO TIOJITOTOBKY) 90

KypcoBoe npoektupoBanue (KP unum KIT) -

KCP 8

Jpyrue BUJIbI KOHTAKTHOH paboThI

CamocrosiTesibHas padoTa 64

®opma texkymero koutpos (Kp, pedepar, PI'P, acce) Kp, xon.
YCTH. OIIPOC

®opma npomexyrouHoii arrectanuu (KP, KII, 3auer, sx3amen) Ox3ameH 1 u 2

cemectp (54)




4. Conepsxkanue QM CHUILTHHBI.
4.1. Pa3geapl AUCHUNINHBI U BUABI 3aHATHH.

3aHATuA
CEMHUHAPCKOTO
THUTIA,
aKaJieM. 4achl -
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[lepuoanueckuit 3aKOH U CTPOCHHE aTOMA. 10 4 4 OIIK-2
1
XuUMHYECKasi CBA3b U CTPOSHUE MOJICKYIL. 10 4 2 4 OIIK-2
2
TepMoxuMusi W SIEMEHTHI XUMHYECKOU 8 4 2 4 OIIK-2
3 TEPMOJIMHAMUKH.
XVUMHUYECKOE  pPaBHOBECHE. Kuneruka 8 4 2 2 OIIK-2
4 | XMMMYECKHX PEAKIIUH.
PactBOpbl 31€KTpOAMTOB M paBHOBecus B | 14 10 4 4 OIIK-2
5 | pacTBOpax
OKHCIUTENbHO-BOCCTAHOBUTEILHBIE 12 4 4 3 OIIK-2
6 MIPOIIECCHI.
KommuiekcHbie coeqnHeHusl. 10 6 4 4 OIIK-2
7
Utoro 1 cemectp | 72 36 18 25
Xumuss  snemedHToB | wmw Il rpymnm 6 12 5 OIIK-2
8 [Tepunonnueckoit CUCTEMBI.
Xumust  smementoB Il w1V rpynnm 6 12 7 OIIK-2
9 | Ilepuonuueckoit CuCTEMBI
Xumuss d-anementoB V. — VI rpynn 6 12 7 OIIK-2
10 | Ilepuonuueckoit CucTembl
Xumus p- saementoB Y (VA) rpymimsl 6 12 7 OIIK-2
11 | Ilepumonuueckoii CUCTEMBI.
Xumus p- snementoB VI (VIA) rpymmst 6 12 7 OIIK-2
12 | Tlepuonuyeckoit CuCTEMbI
Xumus p- anementoB VI rpymmer (VIIA) 6 12 6 OIIK-2
13 | llepuonuyeckoii CHCTEMBI.
Hroro 2 cemectp | 36 72 39
108 36 90 64




4.2. 3aHATHA JEeKIMOHHOI'0 THIIA.

Ne
HanmenoBaHue TeMbl O60beM, |HMHHOBanMOHHAS
paszznena
U KpaTKOE CO/CPKAHUE 3aHATUS aKaj. 4achl dbopma
JUCITUTIIAHBI

1 IIeproarueckuii 3aKOH U CTPOCHHUE aTOMA. 10

2 XuUMHYECKas CBS3b U CTPOSCHUE MOJICKYIL. 10

3 Tepmoxumust u SJIEMEHTHI XUMUYECKON 8
TEPMOJIUHAMUKHU.

4 Xumudeckoe paBHOBecue. KuHeTHKa XMMUYECKUX 8
peakuuii.

5 PactBopel  27IEKTPOIMTOB W paBHOBECHS B 14
pacTBopax

6 OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC MTPOIIECCHI. 12

7 KoMmiuiekcHble coOeIMHEHN. 10

8 Xumua snemenToB | u |l rpynn Ilepuonnueckoit 6
Cucremsl.

9 Xumus annemenToB Il u IV rpynn Ilepuonnueckoit 6
Cucremsl

10 Xumus ~ d-smementoB V. — VIl rpymn 6
[Tepuoanueckoit CucreMbl

11 Xumust  p- osaementoB Y  (VA)  rpymnisl 6
[Tepuoanueckoit CucreMsl.

12 Xumusi  p- osnementoB VI (VIA)  rpymnimsl 6
[Tepuoanueckoit CucreMbl

13 Xumus p- snementoB VII u VIII rpynnsr (VIIA, 6

VIIIA)) [Tepuoanaeckoit CucreMsl.




4.3. 3aHATHS CEMHMHAPCKOT0 THIIA.

4.3.1. CemuHapbl, NPaKTHYECKHE 3aHATHSA

Ne HaunmeHoBaHME TEMBI OOnewMm, MNunoBanmonnas
pazzena
U KpaTKOE CO/ICPKAHUE 3aHATUS akaj. gyacel |opma
JUCIUTIAHBI
1 [Teprnonuueckuii 3aKOH U CTPOCHUE aToMa. 4 Tperunr
2 XHUMHYECKas CBSA3b U CTPOESHUE MOJIEKYIL. 4
3 Tepmoxumust u AIIEMEHTBI XUMHUYECKOU 4 ['pynmoBas
TEPMOJIUHAMUKHU. JTUCKYCCHUS
4 Xumudeckoe paBHoBecue. KmHETHKa XMMHYECKUX 4
peaKkuuid.
PacTBOpbl  JNEKTPOIMTOB W paBHOBECUS B 10
5) pacTBopax
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE TIPOLECCHI. 4 Tpenunr
6
7 KoMmiuiekcHble coeIrHEHN. 6




4.3.2. JlabopaTopHblie 3aHATHS.

O0newM,
Ne akaz. Yacel
HaumeHnoBanue Tembl
pasznena (BT.u.Ha |[Ipumeuanus
U KPaTKO€ COJIep KaHue 3aHSATHUS
JUCITUTLIAHBI MPAKT.
MOATOTOBKY)
2 XuMHYEcKasi CBA3b U CTPOCHUE MOJICKYIL. 2
3 Tepmoxumus u 3JIEMEHTBI XUMUYECKON 2
TEPMOJMHAMHUKH.
XuMuueckoe paBHoBecue. KuHeTHKa XMMHMUYECKHX 2 YcrHbIl
4 peaKIuii. onpoc
PacTBOpsl  3JIEKTPOJIUTOB W paBHOBECHUS B 4 KonTponbnas
5 pacTBopax paborta
OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI. 4
6
7 KoMmriuiekcHble cOeIMHEHNS. 4
Xumus snementoB | u Il rpynn Tlepuonndeckoit 12 Konnoxksuym
8 Cucremsl.
Xumus snemenToB |1 u IV rpynn Ilepuonnueckoit 12
9 Cucremsr
Xumust  d-smemenroB V. — VI rpymn 12 Konnoxksuym
10 [Tepnonnueckoir CUCTEMBI
Xumust  p- onementoB Y  (VA)  rpymisl 12
11 [lepnoanueckoii CucteMsl.
12 Xumus  p- osnementoB VI (VIA) rpymnmsr 12 KoHnTponbHas
[epuonnueckoit Cucremsl pabora
13 Xumust  p- onementoB VI rpymmer  (VIA) 12

[Tepuoanueckoit CHUCTEMBI.




4.4. CamocTosiTesqibHAsA padoTa 00y4aromumxcs.

Ne [Iepeuens BOIIPOCOB It O0bewMm, ®opma
pasicia CaMOCTOSITEJIbHOTO U3yUEHUs aKaJl. 4achl KOHTPOJIA
JUCHUTITUHBI
1 [Tepmonuueckuii 3aKOH U CTPOCHUE aToMa. 4 [TucemeHHBII
orpoc
5 XuMUYeCcKasi CBSI3b U CTPOCHUE MOJIEKYI. 4 [TnceMeHHbI
orpoc
3 TepMOXuUMHUS U 2JIEMEHTHI XUMHUYECKOU 4 YcrHbIl
TEPMOJIMHAMUKH. orpoc
4 XumMuyeckoe paBHOBecHe. KuMHETHKAa XUMHYECKHX 2 YcrHbiit
peaKkuuid. onpoc
PacTBOpBI 211EKTPOIMTOB U PaBHOBECUS B pacTBOPax 4 IIncemeHHbI
5) onpoc
OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 3 [MucbmeHHbII
6 ompoc
7 KoMiuiekcHbBIE COeTMHEHNS. 4 IInceMeHHbIi
orpoc
Xumua snementoB | u |l rpynn Ilepunonnyeckoit S) YcrHbii
8 Cucremsl. onpoc
Xumus anmementoB |l u IV rpynn Tlepuoaundeckoit 7 YcrHbIi
9 Cucremsl ompoc
Xumust  d-snementoB V. — VI rpymn 7 [TucemeHHBII
10 Ilepuoanueckoit Crucremsl orpoc
Xumuss  p- snementoB Y  (VA)  rpynmbsl 7 [TnceMeHHbI
11 Ilepuognueckoit CucreMsl. onpoc
12 Xumust  p- osnemertoB VI (VIA)  rpymms 7 YcrHbIi
[Tepuoanueckoit CucteMsl ompoc
13 Xumusi  p- osnementoB VIl rpymmer  (VIIA) 6 YcrHblit
Ilepnognueckoit CucreMsl. onpoc




5. IlepeyeHb y4eOHO-METOAUYECKOr0 ol0ecnevyeHHsl AJIA CAMOCTOSATEILHONH padoThI
o0yyaromuxcs Mo JMCHUIIHHE.

Meroanueckue yka3zaHus sl 00yJaromuXcsl O OPraHU3alul CaMOCTOSTEIbHON paboThI
[0 JUCIMIUIMHE, BKJIIOYas IepedYeHb TEM CaMOCTOATENbHOM paboThl, (HOPMBI TEKYIIEro
KOHTPOJIS 1O JUCHUIUIMHE W TpeOOBaHMS K WX BBINOJIHEHUIO Pa3MEUICHBI B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTEIbHOMN cpene CIOoI'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB VISl MIPOBEEHUS MPOMEKYTOUYHOM aTTecTalluu

CBOECBpEMEHHOE  BBIMOJIHEHHE OOYJAIOIUMCST MEpONPHUATHHA TEKYIIEro KOHTPOJIS
MO3BOJISIET TMPEBBICUTH (JOCTUTHYTH) MOPOTOBBIM YPOBEHb («YyIOBIECTBOPHUTEIBHO») OCBOCHUS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIICTCHITHIH.

PeBy.]II:TaTBI AUCHUIIVIMHBL CYUTANOTCA AOOCTUTHYTBIMHU, CCJIIM [JIsI BCCX 3SJICMCHTOB
KOMIIETEHIIMH TPEBBIIIEH (JOCTUTHYT) IOPOTOBBIM YPOBEHb OCBOEHUS! KOMIIETEHIIMM HAa JAHHOM

aTamne
[TpoMesxkyTodHasi arTecTalys MO0 TUCHUILUIMHE MPOBOAUTCS B Gopme dk3ameHoB (1 u 2-
CEMECTPBI).
K cmaue 5K3aMEHOB JIOMYCKAIOTCS CTYICHTHI, BBIMOJHHUBIIAE BCE (DOPMBI TEKYIIETO
KOHTPOJISL.

OK3aMeHbl IPelyCMaTPUBAIOT BHIOOPOUHYIO IMPOBEPKY OCBOEHUS HPESYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLUI U KOMIUIEKTYIOTCSI TEOPETUUECKUMU BOIIPOCAMH.

IIpu cmaue sk3ameHa, CTyAEHT MOJy4aeT TPU BOIIPOCA U3 NEPEUHs, BPEMS MOATOTOBKH
CTYJEHTa K YCTHOMY OTBeTY - 10 30 MuH.

@DOoHJ OLIEHOYHBIX CPEJCTB MO AUCIUILIMHE npenctabieH B [Ipunoxenun Ne 1

VYuebnas qucuurummHa «O0Ias 1 HEOpraHUIeCcKas XUMUS

Ix3amenayuonnwvlii ounrem No

1. Pannycel aroMoB, MX W3MEHEHHE B mnepuonaax W rpynnax Ilepuoanueckoit
CHUCTEMBI. 3aBHUCHUMOCTh KHCIOTHO-OCHOBHBIX CBOWCTB COEQUHEHUS OT
paanyca LEeHTPaIbHOIO aTOMA.

2. OK30- U DHIOTEPMUYECKHE peakUUU. TepMOXUMUYECKUE YPABHEHHMS.
H3MeHeHne cTaHJapTHON SHTAIbIIMU B XUMUYECKON PEAKIIUN.

3. Ponb Mosiekynn pacTBOpUTEN B IPOLIECCAX AIEKTPOIUTHUECKON TUCCOLUALIUN.

['mpparanus u ruapaTHas 000J0YKa MOHOB. AKBAKOMIUJIEKCHI METaIOB, MX



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

7. llepevyeHb yueOHBIX U3IaHUI, HEOOXOIMMBIX /15l 0CBOCHUSA IMCUHUILINHBI
a) mevyaTHbIE U3IAHUSI:

1. Cysopos, A.B. O6mas xumus: YueOnuk ais By30B / A.B. CyBopos, A.b Hukonbckunii. —
Cankr-IlerepOypr: Xumus, 2007. —-623 c. — ISBN 5-93808-129-7.

2. TonbOpaiix, 3.E. [IpakTHkyM [0 HEOpPraHMYeCcKOi XUMHHU (C OCHOBAMH KadeCTBEHHOTO
nonymukpoananuza) / 3.E. I'ons0paiix. — Mocksa: Anbsnc, 2013. — 350 c. — ISBN 978-5-903034-
27-7.

3. bammaxkor, B.M. TepMoxumusi 1 3JIEMEHTapHbIE OCHOBBI XHUMHYECKON TEPMOIUHAMUKH:
yaeOnoe mocooue / B.WM. bammakos, T.b.IlaxomoBa; MunucTepcrBo 00pa3oBaHHSI W HAyKU
Poccuiickoit  ®eneparpyn, Cankr-IlerepOyprckuii  TOCYIapCTBEHHBIM — TEXHOJMOTHYECKHHA — MHCTUTYT
(Texamueckuii  yHuBepcrteT), Kadenpa neopranmueckoit xumvum. — Cankr-IlerepOypr: CITIOITU (TVY),
2019. -45c.

4. bammaxos, B.M. Honnble peaknuu: mnpaktukym /B.W. bammakos, E.A. Anekcanaposa,
T.b. ITaxomoBa; MunmcrepcrBo 0OpasoBanus U Hayku Poccriickoii Deneparmm, Cankr-IlerepOyprekuit
TOCY/IAPCTBEHHBI TEXHOJIOTMYECKU WHCTUTYT (TeXHHMUeckuii yHuBepcuteT), Kadenapa Heopranmdeckoi
xuvun. — Caskr-IlerepOypr: CIT0I'TU (TY), 2019. — 34 c.

5. bammakog, B.1. I'ereporennnie paBHOBECHS: npaktukym / B.W. Bammakos,
E.A. Anekcanaposa, T.b. IlaxomoBa; MunucrepctBo 0OpasoBanusi 1 Hayku Poccuiickort Deneparmm,
Cankr-TlerepOyprekuii  rocyapCTBEHHBI  TEXHOJOTMYSCKU MHCTUTYT —(TEXHUYECKHH YHUBEPCHUTET),
Kadenpa neopranmueckoit xumun. — Cankr-Ilerepoypr: CIT0I TU (TY), 2018. — 29 c.

6. bammakos, B.U. I'omorenunsie paBHOBECUSA B pacTtBopax 3JIEKTPOJIUTOB:
npaktukyM / B.W. bammaxkos, E.A. Anekcanaposa, T.b. [TaxomoBa; MuHHCTEpPCTBO 00pa3oBaHus 1
Hayku Poccriickoit ®eneparn, Caskr-IletepOyprekuii TOCyIapCTBEHHBINA TEXHOMOTHISCKUA WHCTUTYT
(Texanueckuit yauBepeuteT), Kadenpa neopranmueckort xumun. — Cankr-TlerepOypr: CITOITU (TV),
2018. - 28 c.

7. bammakos, B.I. KomnekcHsie COCIIMHEHMUS: npaktukym / B.W. Bammakos,
E.A. Anekcanaposa, T.b. [laxomoBa; MunncrepctBo 00pazoBaHys U Hayku Poccuiickort Deneparmm,
Cankr-TlerepOyprekuii  rocyapCTBEHHBI  TEXHOJOTMYSCKU MHCTUTYT —(TEXHUYECKHH YHUBEPCHUTET),
Kadenpa neopranmueckoii xumun. — Cankr-Ilerepoypr: CIT0I TU (TVY), 2019. — 38 c.

8. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC peaxkuuu: npaktukyM / B.J. bammakos,
E.A. Anekcannposa, T.b.IlaxomoBa, T.B. Ky3HenoBa; MunucrepctBo 00pa3oBaHMs M HayKd
Poccuiickoit  ®eneparpyn, Cankr-IlerepOyprckuii  TOCYIapCTBEHHBIM — TEXHOJMOTMYECKHHA — MHCTUTYT
(Texanueckuii yauBepeuteT), Kadenpa neopranmueckort xummn. — Cankr-TlerepOypr: CITOITU (TV),
2018.-34c.

9. [Ilanuna, H.C. DnekTpoHbl B aToMax U Mojekymnax. Yacte 1. DiIeKTpoHbI B aToMe: y4eOHOe
nocobue / H.C. [lanuna, A.W. ®umep, A.H. bensieB; MunnctepctB0 00pa3oBaHHsI W HAyKd
Poccuiickoii  ®enepary,  Cankr-IleTepOyprekuii  TOCyIapCTBEHHBI — TEXHOJMOTMUYECKUHA — MHCTHUTYT
(Texamueckuii  yHuBepcrteT), Kadenpa neopranmueckoit xumvum. — Cankr-IlerepOypr: CITIOITU (TV),
2016. - 53 c.

10. AxmeroB, H.C. OOmas u Heopranumveckass xumus: YueOonuk / H.C. AxmetoB — CaHKT-
[TeTepOypr: Jlanp, 2014. — 752 c. — ISBN 978-5-8114-1710-0.

11. O6mas u Heopranmdeckass xumus: T.1. Teopernueckue ocHOBBI XuMuH / BopooreB A.D.,
Kysneno H.T., HuBamze A.FO. [u np.]; mom pemaknuerr A.D. BopobbeBa. — Mockaa:
Axanemkaura. 2004. — 371 c. - ISBN 5-94628-129-1.
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12. OOGmast u Heopranuveckass xumus: T.2. XuMHUECKHE CBOWCTBA HEOPTaHUYECKUX BEIICCTB
/ BopobbeB A.®., Kysunenos H.T., [{usamze A.YO. [u np.]; mox penakuueir A.D. BopoObeBa. —
Mocksa: Akanemknura. 2007. —544 c¢. - ISBN 5-94628-256-5.

13. bammaxkos, B.M. Knaccer Heoprannueckux coeauHeHui: yue6. mocodbue / B.M. bammakos,
C.A. CumanoBa, H.M. BypmuctpoBa; MunuctepcTtBo oOpasoBanus 1 Hayku Poccuiickoit Deneparmmn,
Cankr-IlerepOyprekuii  TOCYIapCTBEHHBI  TEXHOJOTUUECKAN WHCTHTYT (TEXHHUUYESCKUM YHHUBEPCHTET),
Kadenpa neopranmyeckoii xumum. — Cankr-IlerepOypr: CII6I'TU (TY), 2007. — 35 c.

14. BammakoB, B.M. TaOmuilel OCHOBHBIX CBOMCTB JJIEMEHTOB M HX COCAWHEHHUI: METOI.
ykazanus / B.M. bammakos, A.B. 3undyenko, H.M. BypmucrpoBa; MunncrepctBo 0OpasoBaHus 1
Hayku Poccuiickoit ®eneparmy, Cankr-IlerepOyprekuii rocyaapCTBEHHBIA TEXHOIOTMYECKHH HHCTHTYT
(Texamueckuii  yHuBepcrteT), Kadenpa neopranmueckoit xumvum. — Cankr-IlerepOypr: CITIOITU (TVY),
2018.-42c.

15. Kucenesa, H.II. CrexuomeTpruueckue 3aKOHBI XWMHUUA. ATOMHBIC, MOJEKYJSIPHBIE |
MosisipHble  Macchl:  yue0. mocobme / H.IIL Kucenésa, E.W. Macnos, T.b. [laxomoBa;
MunncrepcrBo oOpazoBanmst 1 Hayku Poccriickoit deneparmn, Cankr-IletepOyprekuii rocy1apCTBEHHBIA
TEXHOJIOTMYECKUA MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadempa neopranmueckoir xummn. — CaHKT-
[erepOypr: CII6I TU (TY), 2007. — 26 c.

16. Xumus osnementoB. Yacth 1. S-smementsl: yue6. mocobue / B.W. Bammmakos,
E.A. Anekcanaposa, T.b. [TaxomoBa; MunncrepcTBo oOpasoBanus U Hayku Poccuiickoit deneparmm,
Cankr-TlerepOyprekuii  rocyapCTBEHHBI  TEXHOJOTMYSCKU MHCTUTYT —(TEXHUYECKHH YHUBEPCHUTET),
Kadenpa neopranmaeckoii xumun. — Cankr-IlerepOypr: CII6I TU (TY), 2008. — 78 c.

17. TonnOpaiix, 3.E. COopauk 3amau u ynpaxuenuid mo xumuu / 3.E. ['omsOpaiix — Mockga:
Actpensb, 2004. —383 c. - ISBN 5-17-011684-5.

18. bammako, B.M. Xumuyeckoe paBHoOBecue: ydeOHoe mocobue / B.W. bammaxos, T.b.
[TaxomoBa; MunucrepctBo oOpasoBanuss U Hayku Poccuiickoii ®eneparmm, Cankr-IlerepOyprekuit
TOCYJApPCTBEHHBI TEXHOJIOTMYECKHIT MHCTUTYT (TeXHW4eckuil yHuBepcuteT), Kadenpa neopranmueckoi
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2019. —42 ¢

19. Dnextponsl B arome. OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS M KOHTPOJIbHBIE BOIPOCHI:
yaeOnoe mocobme / H.C.Ilanuna [m nap.]; MuHHCTEpCTBO 00pa3oBaHWS W Haykud Poccuiickoi
Oeneparmy, Cankr-IleTepOypreknii  TOCYIapCTBEHHBIM — TEXHOJIOTMUECKAM HMHCTUTYT — (TEXHUYCCKUI
yauBepcuteT), Kadenpa neopranmdeckoii xumun. — Cankr-TlerepOypr: CITI6I TU (TVY), 2018. — 63 c.

20. bammakos, B.M. Mapranern, texnenuii, peauii: Yueobnoe mocooue / B.W. bammaxkos, E.A.
AnexcanapoBa, T.b. ITaxomoBa; MunuctepcTBO 0OpasoBaHusi u Hayku Poccumiickoii Deneparmm,
Cankr-nerepOyprckuif  roCyJapCTBEHHBI  TEXHOJOTMYECKHMH  MHCTUTYT  (T€XHHYECKHU
yHuepcuret), Kadenpa neopranndeckoit xumun. — Cankr-IlerepOypr: CIIGI TU(TY), 2020. -
35c.

0) 2JIeKTPOHHBbIE YUeOHbIe U3IaAHMS:

1. bammakos, B.W. Tepmoxumusi 1 deMEHTapHBIE OCHOBBI XUMHYECKOW TEPMOIMHAMUKHU:
yaeOnoe nocobue /B.U. bammakos, T.b. [TaxomoBa; MunncrepcTBo 0Opa3oBaHust U HAYKH
Poccuiickoit deneparin, Cankr-IleTepOyprekuii rocynapcTBeHHBIA TEXHOJIOTUYSCKU MHCTUTYT
(Texamyeckuii  yauBepcrter), Kadenpa neopranrdeckoid xumun. — Cankr-IlerepOypr: [6. u.],
2019. - 45c. // CIOI'TU. Omnexrponnas Oubmmorexka. — URL: https:/
technolog.bibliotech.ru  (mara oOpamenns:10.09.2020). — Pexum pgocrtyma: s
3apErucTPUp. MOJIH30BATEICH.
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. bammaxos, B.W. Nonnsie peakiuu: npaktuky™m / B.M. bammakos, E.A. Anekcanaposa,
T.b. [TaxomoBa; MunucrepcrBo oOpazoBanusi UM Hayku Poccuiickoit Deneparmy, CaHKT-
IerepOyprekuii  TOCYIAPCTBEHHBI  TEXHOJMOTUYECKU WMHCTUTYT (TEXHMYECKUH YHHBEPCHTET),
Kadenpa neopranmueckort xummn. — Cankt-IlerepOypr: [6. u.], 2019. — 38 c. // CIIGI' TH.

OnektponHas  OmOmmoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: s 3aperucTpup. MoJIb30BaTEIICH.
. bammako, B.1.  T'ereporennbiec = paBHOBecus:  mpaktukym /  B.W. bammakos,

E.A. Anekcannposa, T.b.IlaxomoBa; MunucrepctBo oOpasoBaHust M Hayku Poccuiickoit
Oenepary, CaHkT-TlerepOyprekuii rocyIapCTBEHHBIN TEXHOIOTHYSCKUI HHCTUTYT (TEXHUISCKUIA
yauBepentet), Kadenpa neopranmueckoi xumun. — Cankr-TlerepOypr: [6. u.], 2018. — 29 c. //
CII6I'TU. Dnexrponnas Oubnmorexka. — URL: https:// technolog.bibliotech.ru (mara
obparmenus:10.09.2020). — Pexxum mocTyma: s 3aperucTpup. MoJIb30BaTEIICH.

. bammaxkos, B.1. ['oMoreHHbIC paBHOBECHS B PacTBOPAax 3JIEKTPOJIHTOB: IMPAKTHKYM /
B.1. bammmakos, E.A. Anekcanaposa, T.b. [laxomoBa; MunrcTepcTBO 00pa3oBaHUs U HAYKH
Poccuiickoit deneparn, Cankr-IletepOyprekuii rocynapcTBeHHBIA TEXHOJIOTUYSCKU MHCTUTYT
(Texanueckuii yauBepenteT), Kadenpa neopranmueckor xumun. — Cankr-IlerepOypr: [6. u.],
2018. - 28c. // CIOI'TU. Omnexrponnas Oubmmoreka. — URL: https:/
technolog.bibliotech.ru  (mara oOpamenns:10.09.2020). — Pexum pgocrtyma: IS
3aperucTpup. NOJIb30BATEICH.

. bammaxkos, B.M. KowmmnekcHsle coeaunenusi: npaktukym / B.M. bammakos, E.A.
Anekcannposa, T.b. [TaxomoBa; MunucrepctBo 00pazoBanms v Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprekuii - TOCYIAQpCTBEHHBIM — TEXHOJOTMYECKMH ~ MHCTATYT — (TEXHHYECKHI
yuuBepcuteT), Kadenpa neopranmdeckoit xumum. — Caakt-IlerepOypr: [6. u.], 2019. — 38 c. //
CII6I'TU. Dnextponnas Oumommoreka — URL: https:// technolog.bibliotech.ru (mara
obpamienns:10.09.2020). — Pexxum octymna: asist 3aperucTpyp. MoJib30BaTeNei.

. OKHCITUTENBPHO-BOCCTAHOBUTENbHBIE peakiuu: mnpakTukyM / B.W. bammakos, E.A.
Anexcanapona, T.b. ITaxomoBa, T.B. Ky3nernosa; MunucrepctBo 00pa3oBaHMsS U HAyKd
Poccuiickoii deneparmn, Cankr-IlerepOyprekuii ToCyIapCTBEHHBIH TEXHOIOTMYECKH WHCTUTYT
(Texanueckuii yauBepenteT), Kadenpa neopranmueckor xumun. — Cankr-TlerepOypr: [6. u.],
2018. — 34 «c¢. // CII6I'TU. Dnekrponnas Oubmmoreka. — URL: https://
technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexum goctyma: ais
3aperucTpUp. MOJIb30BaTENEH.

. Ilanuna, H.C. OnexkTpoHsl B atroMax U MoJekynax. Yacte 1. DIEeKTpoHBI B aTrome:
yuebnoe nocobue/H.C. [Tanuna, A.M. @umep, A.H. bensieB; MunncrepcrBo oOpasoBaHust 1
Hayku Poccuiickoit ®eneparmm, Cankr-IletepOyprekuii  TOCYIapCTBEHHBI  TEXHOIOTHYSCKHIA
MHCTUTYT (TexHmieckuid yauBepenrer), Kadenpa neoprannueckoii xumum. — Cankr-IlerepOypr: [6.
n.], 2016. — 53c. // CII6I'TU. Dnaexkrponnas Oubmmoreka. — URL: https:/
technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexum goctyma: ais
3aperucTpup. MOJIb30BaTENEH.

. bammakos, B.J. Tabauupl OCHOBHBEIX CBOMCTB 3JEMEHTOB M HMX COCIWHEHMMI: METOI.
ykazanuss / B.M. Bbammakos, A.B. 3unuenxo, H.M. BypmucrtpoBa;, Munncrepcrso
obpazoBanmsi U Hayku Poccuiickoit ®Deneparmy, Cankr-IletepOyprekuii  rocynapCTBEHHBINA
TEXHOJIOTUYECKMIT MHCTUTYT (TeXHWYeckuid yHuBepcurer), Kadenpa HeopraHmdeckod Xumun. —
Cankr-TlerepOypr: [6. u.], 2018. — 42 c. // CII6I' TU. Dnextponnas 6ubmuoteka. — URL:



https:// technolog.bibliotech.ru (mara o6pamenwns:10.09.2020). — Pexum mocrtyma: s
3aperuCTpUp. MOJIb30BATEINICH.

9. Axwmeros, H.C. O6mas u Heoprannyeckas xumus: YuyeOnuk / H.C. AxmeroB — CaHKT-
[TerepOypr: Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3 // Jlanb: 31eKTpOHHO-
oubnmmoreunas cuctema. — URL: https:// e.lanbook.com (mara o6pamienns:11.09.2021). —
Pexxum goctymna: mo moamucke.

10. bammmakoB, B.M. Xumudeckoe paBHOBecue: yueOHoe mocobue / B.U. bammakos, T.b.
[TaxomoBa; MunucrepctBo oOpasoBanmsi u Hayku Poccmiickort ®eneparm, CaHkT-
IerepOyprekuii  TOCYIApCTBEHHBI  TEXHOJOTUYECKU WMHCTUTYT (TEXHUYECKUM YHHBEPCHTET),
Kadenpa neopranmeckort xumun. — Cankr-IlerepOypr: [6. u.], 2019. — 42 ¢. // CIIGI' TU.
OnexktponHass  Oubnmoreka. — URL:  https://  technolog.bibliotech.ru  (mara
obpamienuns:10.09.2020). — Pexxum noctymna: asist 3aperucTpyp. MoJib30BaTeNei.

11. Onextponsl B aTomMe. OCHOBHBIE TEOPETUUECKHE TOJOKEHUS U KOHTPOJIBHBIE BOIPOCHI:
yaeonoe mocodbue / H.C. Ilanuna [u ap.]; MunrcrepctBo 00pazoBanus M Hayku Poccuiickoit
®Oeneparmn, CaakT-IlerepOyprekuii ToCyIapCTBEHHBIN TEXHOMOTHISCKHIA WHCTUTYT (TEXHUYSCKUI
yuuBepcuteT), Kadenpa neopranmdeckoit xumum. — Caakt-IlerepOypr: [6. n.], 2018. — 63 c. //
CII6I'TU. Dnexrponnas Oubnmorexka. — URL: https:// technolog.bibliotech.ru (mara
obpamienns:10.09.2020). — Pexxum octymna: asist 3aperucTpyp. MoJib30BaTeNei.

12. bammakos, B.1. Mapranen, TexHenuii, peauii: yaueoHoe nocodue / B.W. bammakos, E.A.
Anexcanaposa, T.b. [TaxomoBa; MunmcrepcTBo 00pasoBanusi 1 Hayku Poccriickoit @eneparm,
Cankr-nerepOyprckuii TOCyJapCTBEHHBIM TEXHOJIOTHYECKUH WHCTUTYT (TEXHHYECKHUM
yauBepcutet), Kadenpa neopranmueckoir xumuu. — Cankr-Iletepoypr: CIIGI TU(TY),
[6. m], 2020. - 35 c. // CIIGBI'TU. Onekrponnas Oubmmoreka. — URL:
https://technolog.bibliotech.ru (mara o6pamenns: 16.10.2020). — Pexxum moctyma: ais
3apeructpup. [lonp3oBarenei

13. bammakoB, B.1. AToMbl U ux crpoenue: yueOHoe nocobue / B.M. bammakos, E.A.
Anexcanaposa, T.b. [TaxomoBa; MunmcrepcTBo 00pasoBanusi 1 Hayku Poccriickoit @eneparim,
Cankr-IlerepOyprckuii roCyqapCTBEHHBIM TEXHOJIOTHYECKHA WHCTHTYT (TEXHUYECKUN
yauBepcuret), Kadenpa neopranmueckoit xumun. — Cankt-IletepOypr: [0. u.], 2021. —
53 ¢. // CIIGI'TU. Dnexrponnas Oumbamoreka. — URL: https://technolog.bibliotech.ru
(mara obpamenust: 7.12.2021). PexxuMm goctymna: st 3aperucTpup. Moib30BaTesei

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHUKAUMOHHON  CceTH
«HTEepHETY», HEOOXOAMMBIX /IJISI OCBOCHUS TUCHHUILINHBI.

yueOHbII IUIaH, PII U y4eOHO-METOIUUECKIE MaTepuabl:
https://media.technolog.edu.ru

AJIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

CII6I' TU: snektpoHHO-0uONMMOTEYHAs cuctema: cait. — Cankr-IlerepOypr, 2011 — . -
URL.: https://technolog.bibliotech.ru —Pesxum moctyma: 1uist 3aperucTpHp. MOIb30BaTEIeH.

Jlanb : anexTpoHHO - OubaMoTeuHas cucrema : cait. — Cankr-IlerepOypr, 2016 —. —
URL: https://e.lanbook.com
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I[J'DI CO3aHnsA HWHAUWBHUAYAJIbHBIX 3aI[aHI/II>'I JJIA CaMOCTOSITCIILHOU pa6OTI>I CTYACHTOB
cOpMHpPOBaH KOMITBIOTEPHBIM OaHK JaHHBIX, COIEpXKALIMA Marepuajg IO BCEM TEMaM,
MpCACTAaBJICHHBIM JJId CaMOCTOSITCIILHOU paGOTBI. Ha ocnoBe GaHKa JAaHHBIX CO3JaHa U
3 PEKTUBHO HMCIOJIb3yeTCs KOMITBIOTEpHAs MporpamMma s (GOpMUPOBAHUS COJEPIKAHUS
CaMOCTOSITENIFHBIX Pa0OT HHIUBUAYAIBHO IS KaXI0TO CTyAeHTa. [Iporpamma naeT mmpokue
BO3MOXXHOCTH BapbhbHpPOBAaTh HE TOJBKO CONEP)KAHHWE 3aJaHWN IO pa3jIMYHBIM TeMaM H HUX
COYETaHUSIM, HO TAaKXKe UX 00bEM.

9. MeToauyecKue yKa3aHus 1Jisl 00y4arouXcsl M0 0CBOEHUIO TUCIUIIIUHBI.
Bce Buapl 3amsTuit mo mgucnuminHe «OOmas W HEOpPraHWYECKas XUMHUS» MPOBOASTCS B
COOTBETCTBUU C TpeOoBaHusMu cienyrorux CTII:

CTIT CII6I'THU 040-02. KC VYKJB. Buasl yueOnbix 3ansTtuil. Jlexkums. OOGmue
TpeOOBaHUS;

CTO CIIeI'TU 018-2014. KC VYKIB. Buasl yueOHbix 3anHstuii. CeMHUHaphl |
npakTudeckue 3ausatus. O0mue TpeOoBaHus K OPraHU3aluK U TIPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzast yueOnbix 3ansatuil. JlJabopaTopHblie 3aHATHS.
OO6mue TpeGoBaHUs K OPraHU3alUK U TTPOBEACHUIO.
CTII CIIGI'TU 048-2009. KC YK/IB. Buabl yueOHbix 3aHsaTH. CaMOCTOSATENIbHAS

iaHupyemasi pabora cryneHToB. OOmme TpeOOBaHUs K OpraHU3aluy U MPOBEACHHUIO.

CTII CIIOI'TH 016-2015. KC YK/IB. ITopsinok nmpoBeAeHUs 3a4€TOB U HK3aMEHOB.

[InanupoBaHue BpeMEHH, HEOOXOOUMOIO Ha H3y4E€HHUE NAHHOM AWCLUIUIMHBI, JIy4lle
BCETr0 OCYILECTBIISATh HAa BECh CEMECTp, MpEeAyCMaTpHBas MPU ITOM PETYJISPHOE MOBTOPEHHE
MPONJEHHOT0 MaTepuana.

OCHOBHBIMH YCIIOBUSIMHM NPaBUJIBHOM OpraHM3aluy y4eOHOro Ipouecca Ui CTYIACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpPraHU3aluy y4eOHON paboThI;

Cephe3HOE OTHOLICHHE K U3YUYCHHIO MaTepuana;

IIOCTOSIHHBIA CAMOKOHTPOJIb.

Ha 3aHATHSA CTyZEHT NOJDKEH NPUXOAMTH, MMesl Oarax 3HaHUH M BONPOCOB IO YK€
U3y4EeHHOMY MaTepHaiy.

10. ITepeyenb nHPOPMALMOHHBIX TEXHOJIOIUIl, HCIOJIb3yeMbIX MPH OCYLECTBJICHUN
00pa30BaTeILHOIO NMPoLEcca 0 AMCHHUILINHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce TO [MaHHOW JUCIHMIUIMHE TMPEIYCMOTPEHO HCIONIh30BAHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHUE JICKIHUN C HCIIOJIb30BAHUEM CIIAlI-TIPE3EHTALIN;

B3aUMOJICHCTBHE C OOYYAIOIIMMUCS TIOCPEICTBOM JJIEKTPOHHOW HH(POPMAIIMOHHON
00pa3zoBaTenbHON CPEIbl.

Pa3pabGorana u wucmosnb3yercs B y4eOHOM TIpoIeccCe KOMIIBIOTEpHas Iporpamma
«Tpenaxep-KOHTpOJEP» MO TPEM OCHOBOMNOJATAIOUIMM TEMaM HA4YaJbHOIO MEepUoaa
oOydeHus:

- KJ1aCChl HEOPTraHUYECKUX COCAMHEHUN
- OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU
- peaKkuyu MOHHOTO OOMEHa.



[lo Teme «Kiaccel HEOpPraHMYEeCKHMX COEAMHEHMID» CO3JaHa KoMmIbloTepHas ‘‘Tect-
nporpaMma’’, o3BOJISIOLIasl ONIEPATUBHO IPOBEPSITH 3HAHUS CTYIEHTOB.

10.2. IlporpamMHoe obecrieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl faHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI.

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

WwWWw.chem.msu.ru — oOyuaromue pecypcbl Xumuueckoro ¢akynsrera MI'Y;

DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI, IpeIaraeMole O6ubnMoTeKoi
CIIGI'TU (TY).

HNuTepHeT-pecypcebl:

1. Poccumiickoe obpazoBanue. denepanbHblii 00pazoBaTenbHbIi opTasn Pexxum mocryna
http://www.edu.ru/

2. DnektponHas oubiamoreka «budimmoTex»

3. Caiit EBponeiickoro naTeHTHOro BeoMcTBa. Pexum gocryna
http://ep.espacenet.com.

4, Nanotechnology - Pexum noctyma - http://iopscience.iop.org/0957-4484 PO
CIIoI'y, bBAH

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

6. WznarensctBo IEEE. Pexxum mocryma - Www.ieee.org,

7, U3narenbctBo SPRINGER. Pexxum mocryma - www.springerlink.com,

8. Hayunsnii nentp CHEMWEB. Pexxum nocryma - www.chemweb.com,

0. Hayunsiit nentp PUBS.ACS. Pexxum noctyma - www.pubs.acs.org,

10.budnnorexa DOAJ. Pexxum mocryma - www.doaj.org,RSC Publishingjournals

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

11. bubGnuorexka mnarteHTOB. Pexkxmm noctyma - www.uspto.gov, 12. Xumuueckas

SHOUKIoneaus. Pexxum nocryna http ://www.cnshb.ru/AkDiL/0048/default.shtm,

13 bubaunoreka eLIBRARY. Pesxum mocryma - www.elibrary.m

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

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

16.bubnmoreka. Pexxum nocryma - www.biblioclub.ru,

17. Caiit o HanotexHonorusx Nel B Poccun. Pexxum noctymna - www.nanonewsnet.m.



11. MarepuanbHo-TexHn4Yeckasi 0a3a, HeoOXxoauMMasi JJs1  OCYIIEeCTBJICHHS
00pa3oBaTeIbLHOIO MPoIecca Mo JMCUUILIHHE

Jlns mpoBeneHHs JEKIMOHHBIX M CEMHUHAPCKUX 3aHATHH, CaMOCTOSTENbHOW pabOThI
UCTIOJIB3YIOTCS ayIUTOPUH, OCHAIICHHBIE CIIEHUAIbHON MeOeIbi0 Ha HEOOX0IMMOE KOJIUYECTBO
MIOCaJIOYHBIX MECT, KOMIIBIOTEpAaMHU C BBIXOJOM B ceTb «VIHTEpHET», NOCKaMH, 3KPaHOM,
IIPOEKTOPOM.

JlaGoparopHble 3alibl OCHAIIEHBI JOCKAMM, BBITSKHBIMH HIKadaMu, TaOOpaTOPHBIMU CTOJAMH,
TrOpKamMH C peakTuBamu, LeHTpudpyramu —130 -9mT, BoasHbIMU OaHsAMM -23 IUT, Ta30BBHIMH
ropenakamu 2mT, mMukpockonamu JIOMO -12 mr, saektoporuutku Tesler — 20 mmr, Bech
texunueckue ET-600I1-E, naGopamu crexnsHHOM U (appopoBoil XHMHUYECKOH MOCYIBI,
UHIWBUIYAIbHBIMA INTATHBAMH, TUCTHILIATOpaMH Simax — 3 wr, auctuuistop ListonA1210,
cymmika ass nocyast Butsss I'TI- 40-3.

12. Oco0eHHOCTH OCBOCHHSI IMCHUIUIMHbI MHBAJMAAMH M JHMLIAMH € OrPAHUYEHHBIMH

BO3MOKHOCTAMMU 3/10POBbAI.

JUis WHBaNMIOB M JIMI C OTrPAaHMYEHHBIMM BO3MOXKHOCTAMHU Yy4eOHbIE NpoIecc
OCYILECTBIISICTCSI B COOTBETCTBUH ¢ [lomoskenuem o0 opraHu3anuu y4eOHOTrO Tmpolecca s
00y4YeHHs] MHBAIUIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 370poBbs CIIOI'TU (TVY),
YTBEPXKACHHBIM pekTopoM 28.08.2014r.



[Tpunoxenue Ne 1
K paboyeil mporpaMmme JUCIUTLTHHEL

DoH/1 OLICHOYHBIX CPEACTB
JJISl IPOBe/IeHUS] IPOMEKYTOUYHOM aTTeCTALIMH 10
JMCHUIINHEe «O0IAas 1 HeOPraHuyecKasi XuMus»

1. Ilepeyenb KoMmeTeHIIMI ¥ ITAaNOB X GOPMUPOBAHMS.
Komnerenuun
Jran
HNupexc DopMyHpPOBKA
(popmupoBanus
OIIK-1 | CnocoOeH npuMeHATh 6a30BbIe 3HAHUA (PyHIAMEHTATbHBIX MIPOMEKYTOUHBIH

pa3zenoB HayK O 3emJie, €CTeCTBEHHO-HAay4YHOT0 U
MaTeMaTUYECKOTO IIUKJIOB [P PEIICHUH 3a]1a4 B 00J1aCTH

9KOJIOTUHU U IPUPOAOITIOJIb30BAHUA




2. Iloka3zaTenu u KPUTEPHUHA OLICHUBAHUSA KOMIIeTEHIINi Ha Pa3/IMYHBIX 3Tanmax ux (l)OpMPIpOBaHI/Iﬂ, IIKaJa OIICHUBAHUA

Kon u HaumenoBanne | Ilokaszarenu cOpMUPOBAaHHOCTH Kpurepmii VYpoBHU C(HOPMUPOBAHHOCTH
WHIUKATOpa (meckpumTOpHI) OTICHUBAHUS (ommcaHwe BRIPAXKEHHOCTH JIECKPHUITTOPOB)

AOCTHKCHUA «YIOOBJIETBOPUTEIILHO» «XOpouio» «OTIIMYHO»
KOMIIETCHIIMH (TIOpOTOBBIIA) (cpemuuit) (BBICOKMIT)
OIIK-1.6 3HaeT: TeopeTHUECKUE OTtBeThI Ha | Umeer npencraBnenne | Jlaér  ompeneneHus | [IpaBuibHO 0OBIACHIET

Hcnons3oBanue OCHOBBI O0IIIEH U Bompockl Ne 1-77 | 00 OCHOBHBIX 3aKOHaX | OCHOBHBIX IOHSATHN U | TIOHATHS, TEPMUHBI U
OCHOB U 3aKOHOB HEOPraHUYECKOW XUMUH, K 3K3aMEHY o0reit U | 3aKOHOB XUMHH, | 3aKOHBI XUMUH, 3HAET
o01eit u [IOHUMATh IIPUHLIHAIIBI HEOPraHUYeCKOU XOpOLLO 3HACT | CBOMCTBA XMMUYECKUX
HEOPraHUYECKOMU CTPOEHUS BELIECTBA, XHAMHH, OCHOBHBIX | XUMHYECKHE AJIEMEHTOB U UX
XUMHH, XUMUU MIPOTEKAHUS XUMUYECKUX XUMHYECKUX CBOMCTBA BEIIECTB W | COCAUHEHUH,
3JIEMEHTOB U UX IIPOLECCOB, OCHOBBI TEPMHUHAX, CBOMICTBaxX | MaTEPUAIOB HAa UX | 3aKOHOMEPHOCTHU

COCAMHEHHI MpH
pereHun

OKOJOTHMYCCKHUX 3aJa4.

Kiaccuukanum
HEOPraHWYECKUX COCANHEHUH,
CTPOEHUE, CBOWCTBA
Pa3JIMYHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHUN,
OCHOBHBIE MEXaHU3MBI
MIPOTEKAHUS XUMUYECKUX
peaxkuuit

(3H-1);

YMmeer: UCOIB30BATH
TEOPETUUECKUE 3HAHUS B
00J1aCTH HEOpPraHUYECKOM
XMMUHU JUISl peLIeHns 3a/1a4 B

XAMHYECKHUX
3JIEMEHTOB u
pPa3IUYHBIX  KJIACCOB
HEOPTraHUYECKHUX
COCIUHEHUH,
3aKOHOMEPHOCTIX
MIPOTEKAHUS
XUMHYECKHX PEaKIH,
HO 3HAHUS
(dbparMeHTUPOBAHBI.

OCHOBC.

HPOTEKAHUSI XUMHYECCKUX
peaKIuii, XOpoIo
OPHEHTHPYETCS B
HEOPraHUYECKUX
MarepHaiax U crnocodax
UX TIOJTY4CHHS

C mnopackaskoil ymeer
UCIIOJIb30BATh
TEOPETUICCKHE
3HaHUST B  00JacTH
HEOPraHUYeCKOi

XUMHU I PEIICHUA

YMmeer YBEPEHHO
HCII0JIb30BaTh
OCHOBHBIC
XUMHUYCCKUE 3aKOHBI
u TEOPHH

HEOPraHUYeCKOM

YMeer paBUiIbHO
UCIIOJIB30BaTh OCHOBHBIC
XUMHYECKHE 3aKOHBI U
TEOPUU HEOPTaHUYECKOMN
XUMUH IS pELICHUS
XUMHMYECKHUX 3a7ad,




Kon 1 HaumeHoBanue
WHIUKATOpa
JIOCTHOKCHHS

KOMIICTCHIINH

[Tokazarenu chopMUPOBaHHOCTH
(meckpumTOpHI)

obrnactu
MPUPOIOTIONB30BAHUS U
OXPaHbI OKPYKAKOLIEN CPELBI,
HCIOJIb30BaTh XUMUYECKHE
3aKOHBI, TEPMOJUHAMUYECKUE
CIIPaBOYHBIE JIAHHBIC U
KOJINYECTBEHHBIE
COOTHOLICHHUS
HEOPraHWYeCKOW XUMUU JJIs
peteHust mpodecCuOHATBHBIX
3a/1a4 B 00JIaCTH YKOJIOTUU U
npupopaononb3oBanus (Y-1);
Baaneer: TeopernueckuMu
METO/IaMH OIHUCAHUS CBOMCTB
IIPOCTHIX U CJIOKHBIX BEIIECTB
Ha OCHOBE 3JIEKTPOHHOTO
CTPOECHHS UX aTOMOB U
nosnoxkeHus B [lepuoanyeckon
CUCTEME XMMHYECKHUX
AJIEMEHTOB. HaBBIKAMU
UCIIOJIb30BAHUS ATUX
XapaKTEPUCTUK U TEXHOJIOTUH
JUTSL pEIICHUs 3a]1a4 B 00JIacTH
9KOJIOTHH U

Kpurepuit
OLICHUBAHUS

VYpoBHH cHOPMHPOBAHHOCTH

(ommcaHwe BRIPAXKEHHOCTH JIECKPHUITTOPOB)

«yIOBJIETBOPUTEIBHOY»
(TIOpOTOBEIiT)

«XOPOILIO»
(cpenuwmii)

«OTITUYHOY»
(BBICOKMIT)

XUMHUYCCKUX 3aJa4.

XUMUHU ISl peLleHUs
XUMUYECKUX  3a1ady,
MpeACKa3aHus

CTPOEHUS U CBOWCTB

MpeACKa3aHus CTPOCHUS U
CBOMCTB XMMHUYECKHUX
BEILIECTB

XUMHUYCCKUX

BEIICCTB.
Hmeer Bnapeer, Bnaneer u 6e30mmb0uHO
YI[OBJIGTBOpI/ITe.HBHBIe TeOpeTquCKI/IMH HpI/IMeHHeT TeOpeTquCKI/Ie
HABBIKU METOJIAMH OITMCAHUS | METOJbI OITMCAHHUS CBOWCTB
HCIIOJIb30BaHUs CBOWCTB MPOCTHIX U MPOCTHIX U CIOXKHBIX

OCHOBHBIX HOHATUH U
3aKOHOB XUMHU

CJIOKHBIX BEIIECTB Ha
OCHOBE 3JIEKTPOHHOTO
CTPOEHUS UX aTOMOB
U TIOJIOKEHUS B
[lepronnueckon
CHUCTEME XUMHUUYECKUX
3JIEMEHTOB.
HaBbIKAMH

BEIIIECTB HA OCHOBE
JJIEKTPOHHOTO CTPOEHUS
HUX aTOMOB H ITIOJIOKCHHA B
IIepuoanueckoii cucreme
XUMHUYCCKUX
3JIEMEHTOB,JEMOHCTPUPYET
HaBBIKH UCIIOJIb30BaHUS
9THX XapaKTEPUCTUK IS




Kon 1 HaumeHoBanue
WHIUKATOpa
JIOCTHOKCHHS

KOMIICTCHIINH

[Tokazarenu chopMUPOBaHHOCTH
(meckpumTOpHI)

npupozonoas3oBanus (H-1)

Kpurepuit
OLICHUBAHUS

VYpoBHH cHOPMHPOBAHHOCTH

(ommcaHwe BRIPAXKEHHOCTH JIECKPHUITTOPOB)

«yIOBJIETBOPUTEIBHOY»
(TIOpOTOBEIiT)

«XOPOILIO»
(cpenuwmii)

«OTITUYHOY»
(BBICOKMIT)

HCITOJIb30BAHUS ATUX
XapaKTEePUCTUK IS
pelLIeHMS 3a/1a4 B
obnactu
HEOPraHUYECKOMN
XUMUU.

peteHus 3a1a4d B 00JacTu
HEOPraHUYECKOW XUMUHU.

[Hkana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY):
MIPOMEKYTOYHAS aTTECTAIMS TIPOBOIUTCS B (DOPME IK3aMEHOB, PE3YyJIbTaT OIICHUBAHUS — «OTIMYHO», «XOPOIIIO», «yIOBICTBOPUTEIHHO.




3. KoHTpoabHble 3agaHusi il TMPOBEAECHUS TMPOMEXKYTOYHOM AaTTecTaluu
(3K3amMeH).
Bomnpocsl Kk 3k3amMeny.

1. DOkcnepuMeHTalIbHbIE OCHOBBI COBPEMEHHOM MOJENU cTpoeHus aroma. [linane-
TapHas Mojenb atoma Pesepdopnaa. KBaHTOBBIM XapaKkTep MOTJIOMIEHUS W W3-
Jy4EHHUsI SHEepruu aromamu. KBaHTOBass MOZENIb CTPOEHHUS aTOMa BOJIOPOJA 10
bopy.

2. KoprnyckynsspHO-BOJHOBBIE CBOWCTBAa MUKPOOOBEKTOB. Y paBHeHHe A¢ bpoiins.
[Mpunuun  HeompeneneHHoctw — leiizenOepra.  BomnoBas — QyHKuus.
KBanroBomexanuueckas Mozenb ctpoeHust aroma llpenunrepa.

3. AromHble opOutanu. KBaHTOBbIe ymcia. DHEprusi 3JIEKTPOHA B OCHOBHOM U
BAJICHTHO-BO30Y)KJICHHBIX COCTOSIHHSIX aToMa. S-, p-, d-, f-cocTosiHus snekrpo-
Ha ¥ COOTBETCTBYIOIIHNE UM (POPMBI JIEKTPOHHBIX 00JIaKOB.

4. MHOrosaeKTpoHHbIe aTOMbl. KBaHTOBbIE UMCIa U MOPSAOK 3aMOTHEHUS DJIEK-
TPOHHBIX CIOEB U 000JI0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIUI MUHUMYMa
sHepruu, npuHun [laynu, npaBmwio XyHpa.

5. S-, p-, d-uf- snementsl. Pacnonoxenue 31eKTPOHHBIX 00J1aKOB S-, p-u d- opOu-
Tajel B MPOCTPAHCTBE BOKPYT sApA.

6. Ilepuommueckuit 3axkon J[.M. MenneneeBa. Ilepuonmueckas cucrema
DJIEMEHTOB KaK €CTeCTBEHHAs KJIacCHU(UKAIIHSI JIEMEHTOB 110 CTPOSHUIO BHETII-
HUX DJICKTPOHHBIX 00o0siodek aroMoB. Ctpykrypa llepromnyeckoit cucTeMsl.
[Iepuonpl, rpynmnsl, noarpynmnsl. [1oHbIE M HEMOJIHBIE 3JIEKTPOHHBIE AHAJIOTH.

7. Tlepmonuyeckue CBOWCTBa aTOMOB: PaJAMYC, SHEPTUS HOHU3ALUHU, DHEPTUA
CPOJACTBA K  DJIEKTPOHY,  JJIEKTPOOTPULATEIBHOCTb,  OTHOCHUTEJIbHAS
anekTpoorpuniatenbHocTh (020). [lepronnueckne cBOWCTBa COSTMHEHUM: CO-
CTaB, CTPOEHHE, KHUCIOTHO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
CBOICTBA.

8. HeMOHOTOHHOCTH M3MEHEHUsSI CBOMCTB AJIEMEHTOB B MOATPYIIIaX — BTOpUYHAS
nepuoauyHoCcTh. Hemepuonnueckue cBoWcTBa aTtomMoB. J(MaroHaibHOE
CXOJICTBO 3JIeMEHTOB B llepuoanyeckoii cucreme.

9. Ilpuunna 0O6pa3oBaHUS XUMHYECKOW CBsI3M. KBaHTOBOMEXaHUYECKOE ONMHMCAHHUE
XHMHYECKOM CBSA3M B MOJIEKYJe Bojgopoaa no ['eiitiepy - JIonnony. MeTo1 Bal€HTHBIX
cBsa3eil. KoBaneHTHas cBsi3b. MexaHW3Mbl 00pa30BaHUs XUMHYECKOW CBS3U: OOMEH-
HBIH, IOHOPHO-aKLIEITOPHBIN, TaTUBHBIN.

10. BasieHTHBIE BO3MOKHOCTH U CTETICHU OKUCJICHUS 3JIEMEHTOB. XapaKTePUCTUKU
XUMUYECKOU CBSA3U: DHEpPrus, JJIWHA, KPATHOCTb, MOJSPHOCTb. THIBI XUMUYECKHUX
CBsi3eit (0-, 771 O-cBsi3m). HampaBieHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHOH CBsi3U. Mo-
JIEKYJbI C HEYETHBIM YUCIIOM JJIEKTPOHOB.

11. T'ubpuauzanus aToMHbIX opOuTaneil. Teopust OTTalKUBaHUS O-CBSA3bIBAIOIIUX
Y HEMOJEJICHHBIX 3JIEKTPOHHBIX map ['mmiecnu. ['eomeTprueckoe CTpOEHUE MOJIEKY,
MOHOB M KOMIUIEKCHBIX CO€MHEHUN. JleToKann30BaHHas 7-CBA3b.

12. TTonsspHOCTH MOJIEKYJT U MOHOB. [[MamMarHUTHBIE U MTapaMarHUTHBIE MOJIEKYJIbI.
CBs13b MArHUTHOTO MOMEHTA C YUCJIOM HECIAPEHHBIX 3JIEKTPOHOB.



13. Meron MonekymspHbIX opOutaneii. (OCHOBHBIE TIIOJOKEHHSI METO/aa
Monekyisipabix  opOutaneii (MO JIKAO). Cas3piBaronue, paspeIXJSIONAE U
HECBSI3BIBAIOIME MOJICKYIISIpHBIE opOuTanu. KauecTBeHHOE OnmucaHue MOJICKYIISIPHBIX
opOuTanelt IByXaTOMHBIX MOJIEKYII U3 SJIEMEHTOB TIEPBOTO U BTOPOTO MEPUOIOB.

14. OObsicCHEHHEe MAarHUTHBIX CBOMCTB MOJIEKYJI M MOHOB ¢ mo3ummii meroga MO
JIKAO. ComnocTaBieHrue BO3MOXKHOCTEH METOAa MOJICKYJSIPHBIX OpOHMTalIeld U METo/a
BAJICHTHBIX CBsi3eU. VI30371€KTPOHHBIE YaCTULIBI.

15. T'a3000pa3Hoe W KOHJEHCHPOBAHHBIC COCTOSIHUS BEIIECTBA. BajeHTHBIE H
HEBAJICHTHBIE CHJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMH B TBEPABIX M KUIAKUX
BEI[ECTBAX.

16. NonHas u meraummueckas cBsizb. Kpucrammmueckue u amMmop@HbIE BEIIECTBA.
ATOMHBIE, METAJUIMYECKUE, MOHHBIE U MOJIEKYJSPHbIE KPUCTAJUIMYECKHE PEIICTKU.
Cunet Ban Jlep Baanbca (opueHTanMOHHOE, WHAYKIIHMOHHOE, JHUCIIEPCHOHHOE
B3auMojieiicTBUE). BomopoiHas cBs3b, €€ MpOosIBJICHUE B CBOMCTBAX BEIIECTB.

17. Tlonatne o TepMOAMHAMUYECKON cucTeMe. PaBHOBECHBIE W HEPABHOBECHBIE
XUMUYECKHE mpouecchl. DYyHKIHUHU COCTOSHUA. BHYTpEHHsISI SHEpPIrUs W SHTAJbIINA.
TepMmoxumusi. DK30TEPMUUYECKUE M DHAOTEPMHYECKUE pPEaKIUU. TepMOXHMMHUYECKOE
ypaBHeHHE. M3MEHEHHME OHTANbMH KaK XapaKTepUCTUKHA TerioBoro dddexra
XAMHUYECKOU PEaKLUH.

18. 3akon I'ecca u ero mpuMeHeHHE JUIA pacyeTa TEIUIOBBIX IPPEKTOB XUMHUUE-
ckux peakuuit. CranpaptHele yciaoBus. lloHsTHe O CTaHIApTHOM COCTOSIHUU.
CranmapTHBIE SHTAIBITMA 00pa30BaHUs BEUIECTB. DHEPTUU CBS3EH B MOJICKYJIaX.

19. Tlonstue o0 HHTponuHU. AOCOJIOTHAS JHTPONHUS W CTPOCHHUE BEIIECTBA.
M3mMeHeHue SHTPOINHN B X0/1€ XUMUYECKHUX PEAKIUN U Pa3IuIHbIX IIPOLIECCOB.

20. Xumudeckoe paBHoBecue. CBoOomHas »Heprus ['nb0ca. 3menenue sHepruu
['n60ca Kak TEPMOJMHAMHYECKUN KPUTEPUNA BO3MOXKHOCTH CaMOTIPOU3BOJIBHOTO TPO-
TekaHus peakuud. CraHgapTHOe U3MeHeHue »Hepruu ['ubbca B peaknuu. CBs3b
CTaHJApTHOTO M3MeHeHMs sHepruu ['mbbOca ¢ KoHCTaHTOHM paBHOBecus. Pacder KoH-
CTaHT paBHOBecuUs. MIcXoiHbIe U paBHOBECHbBIE KOHIICHTPALMK BellecTB. BinsHue tem-
neparypsl Ha Benu4nHy dHeprun [ mb0ca, KOHCTAaHTY paBHOBECHSI.

21. O6paTtumble U1 HEOOpaTUMbIE XUMUYECKHE peakiuu. [[MHaAMUYECKUil XapaKTep
XUMUYECKOro paBHOBecHsA. CMeEIIeHHE XMMUYECKOIO PABHOBECUS IPU BHEIIHMX BO3-
nevictBusix - npunnun Jle Ilarense - bpayHa m ero oOBSCHEHHE C TMO3UIUH
TEpPMOJMHAMUKH. BiusHue TemmepaTypbl, JaBICHUS W KOHLIEHTPALIMM PEarcHTOB Ha
XUMHUYECKOE PaBHOBECHE.

22. CkopocTh XUMHUYECKOW peakuuu. DakTopbl, BIUAIOIME HA CKOPOCTh
XUMUYECKOW peakluu. 3aKoH AecTByrommx macc. KoHCTaHTa CKOPOCTH peaklHH.
3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLIEHTpaluu peareHtoB. [lopsiaok peakiuu u
MOJIEKYJIIPHOCTB JIEMEHTApPHON CTAaUU XUMHYECKOUN pEeaKIiu.

23. BnusiHue temmnepaTypbl Ha CKOpPOCTh XMMHYECKON peakiuu. TemreparypHbIi
koa(urment xumudeckoit peakiuu. [IpaBuno Bant-I'odda. 3aBucHMOCTh KOHCTAHTHI
CKOpPOCTH OT TeMIepaTypbl. DHEPrusi akTuBanuu. Y paBHeHue Appenuyca. [lonarue o
MEXaHU3MaX XUMUYECKHUX PEaKLUi.

24. Karanu3 u uHUIMHpOBaHUE peakiuu. OOpa3oBaHME NPOMEXKYTOUHBIX
COoeMHEHUN Tpu KaTanu3e. [ OMOTEHHBIN M TeTeporeHHbIN KaTanu3. AjcopOuus u ee
pOJIb B TE€TEPOT€HHOM KaTallu3e.



25. PactBOpbl Kak roMoreHHble cucTeMsbl. [Ipencrasnenus [I.1. Menneneena, 1. A.
KabnykoBa, B.A. KuCTSIKOBCKOro 0 MpHpOJE MKHAKHX pacTBOpoB. [uapaTel u
conbBaThl. HeHackhIIeHHBIE, HACBIIIICHHBIC U TIEPECHINIEHHBIE pacTBOPHI. CIIOCOObI BhI-
paXxeHusl KOHLIEHTPALIUU PACTBOPOB B MPOIEHTAX 110 MACCE U B €JUHULIAX MOJIIPHOCTH.

26. UneanpHble N HEWAEaIbHbIE PacTBOPBL. PacTBOpEI 31ekTponuToB. Poibs Moie-
KyJI pacTBOpPHUTEIS B Ipoliecce pacraja 3JIeKTpojauTa Ha HOHbL. CuibHBIE U clladble
BIIEKTPOJUTHI. Teopus AIEKTPOIUTHUECKON Aucconuanuu Appennyca. CTeneHb JUcco-
[UAIMH JIEKTPOJIUTA. 3aBUCUMOCTh CTEIIEHU TUCCOLMAIUMU AJIEKTPOJIUTA OT €ro KOH-
HeHTpaIuu (3akoH pa3zbaBieHus OcTBalIba).

27. Kucnotel, ocHOBaHUs, aM()OTEpHBbIE TUIPOKCHUIIBI, COH C TOYKHA 3PEHUS TEO-
pHYHU 3IAEKTPOIUTUYECKON AUCCOLIHAIUY.

28. KoHCTaHTBI JUCCOLMAITUH CIIA0BIX 3JEKTPOIUTOB. CTyneHvaras JUCcCOIHanusl.
KonienTpannoHHbie ¥ TEpMOAMHAMUYECKHE KOHCTAHTBI JUCCOLIHAIUH.

29. CunbHbl€ 3JEKTPOIUTHI. AKTUBHOCTA UOHOB. MoHHas cuna pactBopa. Pacuér
KOHIIEHTPAIlMi NOHOB B PaCTBOPAX CHIBHBIX AJIEKTPOJIUTOB.

30. DnekTponuTUyueckas aucconuanus Boasl. IoHHOe pou3BeaeHue Boasl. Boso-
ponHbii mokazarenb. pH Kak eIuUHBIA MapaMeTp ONHUCaHUS KUCIbIX, HEUTPATbHBIX U
HIEJIOYHBIX PAacTBOPOB. KHCIIOTHO-OCHOBHBIE MHANKATOPBI.

31. Ilporomuruueckas Teopuss KHUCIOT M OCHOBaHUN bpencrena-Jloypu.
[Iporonmutnyeckue paBHOBecus. Amdpomutel. Ponb pacTBopuTens B KHCIOTHO—
OCHOBHBIX B3aWMOJICUCTBUAX. KHCIOTHBIE CBOWCTBA aKBOKOMIUIEKCOB (aKBOKHCIIOT).
[IpencraBnenuss 00 AIEKTPOHHOM TEOPHHM KHUCIOT U OCHOBaHWU JIbtomca u Teopuu
conbBocucteM. [Ipeacrasienue o reopun JKMKO bacosno — [Tupcona.

32. Nounble peakuiuu B pacTBOpax. KOHCTaHTHI paBHOBECHS MOHHBIX PEAKIIMI U UX
pacuer. CMmenieHMEe HMOHHBIX paBHOBECHW. PacueT paBHOBECHBIX KOHLEHTpAIUH B
KHCJIOTHO-OCHOBHBIX cHcTeMaX. MarepuanbHble OailaHChl B KHUCIOTHO-OCHOBHBIX
cucrteMax. MoJbHbIE 1071 KOMIIOHEHTOB PABHOBECHBIX CHUCTEM.

33. I'maponu3 conelt ¥ rajJloreHaHTUIPUI0B. 3aBUCUMOCTh CTETIEHU THAPOJIH3a U
pH pactBopa OT KOHIIGHTpAaIlMM CONU W TeMIeparypbl pactBopa. OcoOble cimydan
TUAPOIN3A.

34. bydepnsie pactBopbsl. CootHomenue pH OydepHoro pactBopa u KOHCTaHTHI
nuccoranuu ciaaboro anektponurta. bydhepnas émxocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XUMHUYECKOH MPAKTUKE. ATIETaTHBIN U aMMUa4dHbIi OydepHbie pacTBophl. O0-
pazoBanue OydepHbIX paCTBOPOB MPHU MPOTEKAHUU HOHHBIX PEAKIIHHA.

35. I'ereporennbie paBHoBecus. [IpousBenenue pactBopumoctu. Pacuer pactsopu-
MOCTH MaJOpacCTBOPUMOI COJIA MO BEJIMUMHE MPOU3BEACHUS pacCTBOPUMOCTU. Biusinue
Ha PaCTBOPUMOCTb TEMIEPATYPbI, KUCIOTHOCTH PACTBOPA, MPUCYTCTBUS OJJHOUMEHHBIX
MOHOB, TIPOIIECCOB KOoMILIeKcooOpa3oBanus. [lepeBo B pacTBOp MalopacTBOPHUMBIX
COJIEH.

36. CreneHn OKHUCIEHMS 3JIEMEHTOB. OKHCIHMTEIBHO-BOCCTAHOBUTEIbHBIE pPEaK-
nuu. Hanbonee ynorpebisieMble OKHCIUTENN U BOCCTAHOBUTENU U UX MPEBpAICHUS B
pasznuuHbIX cpenax. OKUCINTENbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTH BellecTB. Pe-
aKIIMM CaMOOKHCJIEHUSI — CAMOBOCCTAHOBJICHUS (IUCTIPONOPLIMOHUPOBaHUs). BHyTpu-
MOJIEKYJIIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakunu. CocTaBlIeHUE ypaBHeE-
HUWA OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, HAXO0XKJIEHUE CTEXHUOMETPUUYECKUX
KO3(P(PHUIIMEHTOB C MOMOIIbIO HOHHO-3JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OanaHca.



37. I'anpBaHnueckue 35eMeHThl. CTaHIapTHBINA BOJIOPOAHBIN 3ekTpoa. CTaHaapT-
Hbl€ JJEKTPOJHbIC TNOTEHLIHAIBl METAIOB. Psabl CTaHAAPTHBIX 3JIEKTPOJHBIX
MOTEHIIMAJIOB METAIIOB (3JEKTPOXUMHUYECKHE PSIIbI HANIPSKEHUS METAJUIOB) B KHCIIOM
U IIEJIOYHOM cpefiaX U UX MPUMEHEHUE JJI PEHICHUS] XUMUYECKUX 3a/a4.

38. CrangapTHBI OKHMCIUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHLMAN. YpaBHEHUE
PaBHOBECHOT'O OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOIO MoTeHnuana (ypaBHeHue Heph-
cta). KoHcranta paBHOBeCHS M OLIEHKa BO3MOXHOCTH CaMOIPOU3BOJIBHOIO
MPOTEKAaHUS OKUCIUTEIHHO-BOCCTAHOBUTEIBHON peaKlIMK B BOAHBIX PACTBOpax.

39. BnusHue Ha BEIUMYMHY OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOIO ITOTEHIMANA
KHCIIOTHOCTH PacTBOpA, MPUCYTCTBHS KOMILIEKCYIOIIETO peareHra, 00pa3oBaHus Malo-
pacTBOPUMOTO COECIUHEHHSI.

40. DnexkTponu3 pacTBOPOB M paciuiaBoB. KaTtoaHblii M aHOMHBINA TpoLECCHl U 00-
1iee ypaBHEHUE peaKIuu 3JeKTponu3a. llepeHanpsbkeHue BbIACIECHUS BEIECTB MPHU
3neKTpon3e. 3akoHbl Papages. XUMUYECKUE UCTOYHUKHU TOKA.

41. DneKTpOXUMHUYECKAsi KOPPO3U METAINIOB M METO/IbI 3aIIUTHI OT HEE.

42. OnpeneneHue KOMIUIEKCHOTO coenuHenus. Koopaunanronnas teopusi Bepue-
pa. LleHTpanbHBI aTOM (MOH)-KOMILIEKCOOOpa30BaTeNb, JIMTAHIbl. BHYTpeHHSS H
BHEITHSS CPepbl KOMIUIEKCHOTO coenuHeHus. Koopaunannonnoe uncno. Koopaunamm-
OHHAasi EMKOCTb (JIEHTATHOCTH) JIUTraHA0B. OCHOBHBIE TUIIBI KOMIJIEKCHBIX COCIMHEHUI:
AKBOKOMILIEKCHI, allI0KOMILIEKCHI, THIPOKCOKOMILJIEKChI, aMMHUAKATBHI.

HomMeHKkatypa KOMIUIEKCHBIX COE€UHEHUMN.

43. KapOonmnbl, kimactepbl, xenaThl. Konmenmus 3(¢eKTHBHOTO aTOMHOTO
HOMepa.

44. T'eomeTpuueckasi KOHPUTYpaIUs KOMIUICKCHOTO HOHA (MOJICKYJIBI) U THOPHIN-
3aIusl aTOMHBIX OpOUTANIeH IIEHTPAIbHOTO aToMa (FMoHa). M3omepusi KOMILIEKCHBIX CO-
€IUHEHUN.

45. DAeKTpoJUTHYECKAs] AUCCOLMAINS KOMIUIEKCHBIX COEAMHEHUN — TEpBUYHAS
U BTOpuuHas. PaBHOBecHs B pacTBOpax KOMILIEKCHBIX COEAMHEHUMN: COJbBATALIMOH-
Hble, TUJIpaTallMOHHbIC, KUCJIOTHO-OCHOBHBIE, PEaKUUHU 3aMEUICHUs, WHEPTHBIE U
naOUTBbHBIE KOMIIEKCHBIE COSIMHEHUS. 3aKOHOMEpPHOCTh TpaHcBiusaus .. Yepnse-
Ba.

46. OCHOBHBIC TMOJIOKEHUSI TEOPUM KpUCTALNIMYECKOTro Tmojs. Pacmernnenue
9HEpruM  O-37IeKTPOHOB B  TOJSAX  Pa3IUYHOW CHUMMETPUH:  OKTadJAPHUECKOM,
TETPA’PUUYECKOM, KBaIpaTHOM. DHEPrusl CTadMIN3aluy oJieM JTMran10B. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKCH. CHEKTpOXUMUYECKHM psin  JurasgoB. Komriekchbl
CWJIBHOT'O M CJIa00T0 TMoJIeH, NX KOH(PUTYPAIlMA U MaTHUTHBIE CBOHCTBA.

47. BnusiHue KoMIuiekcooOpa3oBaHUs Ha MPOTEKaHHE OOMEHHBIX U OKUCITHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIHUA.

48. Bogopon.

Haxoxnenue B mpupone. M3oromnbl Bomopoaa. CTpoeHME aToMa U MOJIEKYIJIBI.
[Tonoxxenue Bomopoma B Ilepmommueckoit Cucreme JI.M. MenneneeBa. CreneHu
okucieHUsA. PuU3NUYECKHe W XUMHUYECKHME CBOMCTBA BOAOpoAAa. MeTonbl MOJy4YeHUs
BOJIOPOJIa B MMPOMBITINIEHHOCTH U JIA00PaTOPHUH.

CoenuHenus BOJOpoOia U UX cBoicTBa. Tsbkenas Bona. ['uapubl, rTuipuI-uoH Kak
JINTaH/I.



[IpumeneHnue Bogopoaa M €ro coequHeHuid. Bomopoanas sHepreTuka.

49. Jlutuit.

Haxoxnenue B mpupone. IlonydeHne MeTasIMyecKoro JIMTHUS, €r0 XUMUYECKUE
cBoiicTBa U npuMeHeHne. OTHOLIEHHE K KUCIOTaM, BOJE U Pa3JIMYHBIM OKHCIIUTEISIM.
CoenvHeHHs € KHCIOPOJOM, a30TOM M BOJOPOAOM — IOIYYEHHE U XUMHYECKHE
cBoiicTBa. Baxueiime coeguHeHus: TuTHs. ManopacTBOprMbIe COJIM. AKBOKOMIUIEKC
JIUTUSL.

50. Hatpwii, kanuii, pyOouanii, ie3ui.

Haxoxnenne B mnpupone. IIpupoaHble CO€IMHEHHs IIEIOYHBIX METAJIOB Kak
CBIp¢ XUMHUYECKOM mpoMblnuieHHOCTH. [lomydeHue wmetamuioB B CBOOOIHOM
COCTOSIHUH, UX XUMUYECKHE CBOMCTBA U NpUMeHEHHE. OTHOLIEHUE K KUCIIOTaM, BOJE.
PacTBOopeHME IETOUHBIX METAIIIIOB B KUAKOM aMMHUAKe.

CoenvHEHNs C KHUCIOPOAOM — OKCHJIbI, IEPOKCUIBI, CYNEPOKCUIBI U O30HUJBI,
MOJIy4eHUE, XUMUYECKUE CBOMCTBA U IPUMEHEHUE.

I'mppuael. ['Mapokcuabl MENOYHBIX METAIOB, OJYYEHHE, XUMUYECKUE CBOMCTBA
U npuMeHeHHe. Baxueilline CcoiaM: TraloOreHuabl, HUTpPAThl, KapOOHATBHl W
rUApoKapOOHAaThl, MOJyYeHHe U XUMUyeckue cBoicTBa. Cona, mojydyeHue CoAabl I0
Counbge u Jlebnany. [Toram. Kanuiineie ynoopenusi.

KomMInekcHble coeTMHEHNS EI0YHBIX METAILIOB.

51. Menp, cepebdpo, 30m0T0. Haxoxxaenue B nmpupoze. [IpombliieHHOE moTydeHne
MeTauioB. CIutaBel MEIM U 30JI0Ta, X CBOMCTBA U NpuMeHeHue. [lonoxeHne MeTanoB
B DJIEKTPOXMMHUYECKOM DSy HampsDKeHHs. XHUMHYECKHE CBOMCTBAa METalJIoB,
OTHONICHHE K KHCIIOTaM U IIeJI0YaM, Pa3IUYHbIM OKHCIUTESIM.

Coenunenus menu (1) m menu (Il), mx XuMHUYeckwe CBOWCTBA M TNPHMEHEHHE.
[Ipumenenune ammuakata Menu (1) st OYMCTKH Ta30B OT KUCIOPOJAa. AMMHAKAT MEIN
().

Coenunenus cepedpa (1) u (Il) m ux xumudeckue cBoiicTBa. ManopacTBOpUMEIE
coenunenus: cepebpa (l). Kommnekcueie coemunenus cepebpa (l). B3zaumopeiictue
ranoreHu1oB cepedpa (l) ¢ pactBopamu ammuaka, kapOoHAaTa aMMOHHUs, THOCYIb(aTa
Hatpusi. CBETOUYBCTBUTEIBHOCTD coequHenuii cepedpa (1).

Kommekcasie coemmaenust 3omora () m (l), mx momydeHume m Xummuueckue
csoiictBa. Kommutekcusie kucinotel 30i0ta (111). [uanuansie kommiekcst 30m0t1a (1).

52. bepumnuid.

Haxoxnenne B mpupozae, MOJNydyeHHE MeTaimndeckoro Oepwumsa. CruiaBbl
OeprLIHsL, UX CBOWCTBA M IPUMEHEHHE. XMMHUYECKUE CBOMCTBA OEpUIUINS, OTHOILICHHUE
K KUCJIOTaM, IIeJ04YaM, pa3udHbIM OKUcHuTeNns M. OKCUJ U THAPOKCU OSPHILIHS U UX
CBOMCTBa. AKBO-, THIPOKCO-, pTopuHbIe KoMITIeKchl 6epuimus (11).

TOKCHYHOCTH COCTMHEHUN OEPHILITHS.

53. Maruwii, KaJibIii, CTpOHITUH, Oapuid.

Haxoxnenue B mpupoje, MOJydyeHUE U MPUMEHEHHE METaNIMYeCKOro MarHusl.
CmiaBel MarHusi, MX CBOWCTBA W mHpuMeHeHue. OTHOIlEHHE MarHus K KHUCJIOTaM,
niesioyaMm, pasziMuHbIM OKUCHUTENsIM. Mcrmonp30BaHre MarHus JjIsi BOCCTaHOBIICHMS
2JIEMEHTOB U3 OKcHIoB. OKCUA M TUAPOKCHI MarHus, UX cBoiicTBa. PacTBopeHue
TUAPOKCH/IA MAaTHUS B COJISIX aMMOHHSL.



[[lemouHoO3eMeNnbHBIE METAUIBl — KalbIlUd, CTpoHIMHA, Oapwii. Haxoxknenwe B
npupoge. Ilonydenne M XuUMHUYeCKHMe CBOWCTBA MeTaioB. OTHOIIEHHE K BOJIE,
KHCIIOTaM, PAa3IMYHBIM OKHUCIUTENSIM. PacTBOpeHHE METAJIOB B JKUIKOM aMMHUAKE.
B3aumoneiictBue MeTamioB ¢ KUCIOpPoaoM. OKCHIbI, TEPOKCUIBI U THAPOKCHUJIBI, UX
cBoiicTBa. ManopacTBopuMbie coiu: cynbdarel, Gocdarsl, kapOOHATHI, IEPEBOJ UX B
pactBop. Cynsharokomrmiekc kanbius (11).

Tepmuueckass aucconuanusi kapOoHatoB. Heramenas u ramieHass H3BECTb.
JKEcTkoCcTh BOABI U €€ YyCTpAaHEHUE.

54. lunk, xagmuii, pryTs. HaxoxneHue B Npupoje, MOIYYEHHE METAIIOB, UX
npuMeHeHne. HaxoxaeHue MeTajuioB B DJICKTPOXUMHYECKOM psiy HaNpPsDKEHHS.
Xumuueckue cBoicTBa. OTHOIICHUE K KUCIOTaM, IIeJI0YaM, Pa3IHYHbIM OKHCIUTEIISIM.
OKuCIeHnEe METaJUNTMYECKON PTYTH SJIEMEHTapHOH cepoi, xiaopuaom xeinesa (I11).

AKBO-, TUZIpOKCO-, aMmmuauHble KoMruiekehl MHKA (1) u kagmus (11). Coennnenus
pryru (1) u (I). Iucnponopumnonupoanue coneit prytu (). Konmnenuus wHepTHOU
(6s?) amexTpoHHON mapsl. B3ammoneiictue comneit prytu (11) ¢ pacTBopoM aMMmaKa.
Amunopeaknus. PeaktuB Heccnepa. OcoOCHHOCTH AIEKTPOIIUTUYECKON JTUCCOITHAIIIN
coneit pryt ().

TOKCUYHOCTB KagMUs, PTYTH U UX COCJUHEHUN.

55. bop.

Haxoxnenue B mnpupoje, MojydeHue, XUMHUUYECKHue CBOWCTBA. OTHOLIEHHE K
KHUCJIOTaM, IleJiouaM, pas3lInyHbIM OKHUCIHUTENsIM. bopanbl (coemuHeHuss Oopa ¢
BOZIOpOIoM). TpEXI1ieHTOBBIEC AIEKTPOHONSDHUITMTHBIC CBA3U B AuOOopaHe. [IpumeneHmne
O6oprugpunoB. bopHass u monuOOpHBIE KUCIOTHL, MX CONM. Mera- , OpTO-, TeTpa-
oopatel. Terpabopar Hatpust (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
BsaumopeiicTBre Oypsl C KUCIOTaMH U HIETOYaMHU.

lanorenuapr 60opa kak kuciotshl Jlptouca. TerpadTopoboparsl. Hutpun 6Gopa
(31600p, OOpa3oH), €ro CXOACTBO C AIMa30M U TPAPHUTOM 10 CTPOSHHIO U CBOWCTBAM.

[Ipumenenue coequuenuit 0opa, UX TOKCHYHOCTb.

56. ATIOMUHH.

Haxoxnenue B mpupoxae. Ilomydenue wmertamimyeckoro amtoMuHusg. Ero
XMMUYECKHE CBOWCTBA M IpuUMeHeHHe. AmtoMuHOTEepMUA. CIUTaBbl AIIOMUHUA.
OTHollIeHHE aTIOMUHUS K KUCJIOTaM U IIeJiouaM, pa3indHbIM okuciaurensim. Okcun u
TUIPOKCHU AIFOMHUHHUSI, aTFOMUHATHI M THAPOKCOKOMITJICKCHI. AJTFOMUHUEBBIE KBACIIHI.
lanorennas! amoMuHNS KaK KUCHOTHI JIptouca. ['mapuaoairoMuHaThl, X CBOMCTBA.

57. I'annuii, UHAUM, TaJLJIUA.

[Monydyenne wMeTamnoB, WX XUMUYECKHe CBOHCTBA. OTHOIICHHE K KHCIOTaM,
niesioyaM, pasIu4HbIM  OKUCTUTENAM. OKCUABI M THAPOKCUABI, HUX XUMHYECKHE
coiictBa. Coemunenus Tamums (1) u (1l). ManopactBopumeie comu Ttammust (1).
OxucnurenbHpie cBoiicTBa coeauHeHuid Taymus (l11). TokcuuHOCTh coenMHEHMI
TaJINA.

58. Ckanauii, UTTpUH, JTaHTAH, AKTUHUH, JIAHTAHU]IbI U AKTUHU/IBI.



HaxoxneHnune snemeHTOB B mpupojge. [lomydeHne meTamioB M MX INPUMEHEHHE.
OTHolIEHNE METAUIOB K KUCJIOTaM, IeJIo4yaM, pa3iIndHbIM OKUCIUTENSIM. CXOICTBO
xumuyecknx cBorctB ckanaus (1) u amomunus (11).

Jlantanuael. MIX npumeHeHue B TeXHUKE. XAapaKTEpHbIE CTEIEHU OKUCICHUS.
OxucnurenbHbie cBoicTBa nepus (IV) u BoccranoButenbHbie cBoicTBa eBporus (I1).

AxtuHuAbsl. VX mpuUMEHEHHE B TEXHUKE. XapaKTEPHbIE CTENEHH OKHCIICHUS.
CoenuHeHns aKTUHUIOB B BBICOKUX CTETIEHSIX OKUCIICHUS.

Ponb akTHHHIOB KaK MaTEpPHAIIOB VIS SIAEPHON TEXHUKHU.

59. Yraepog.

Haxoxnaenne B mpupojie. AIIOTPOITHbIE MOAUGUKAIIMN YyIIIepoia: anmas, rpadur,
kapOuH, ¢ymnepensl.  Creknoyriepon. Mx — mpumeHeHuwe.  Yriepoga — Kak
BOCCTaHOBUTEIb U aacopOeHT. KapOupsl u ux cBoiicTaa.

OTHouIeHUe yriaepoja K KMCIoTaM, EenoyaM, pa3InuyHbIM OKUCIUTEIIM. OKCHIbI
yraepona. BoccranoButenbHbIe cBoiicTBa okcuaa yriaepomga  (l1). KapGonwmmsr
METaJUIOB. YTOJIbHAS KHUCIIOTa, e€ HeycToiunBocTh. KapOonarel. KanbimanpoBanHas 1
MIUTHEBAS COJA.

Cepoyrnepoa. 'aorennzipl 1 okcoragoreHuas! yrieposaa. CoeMHeHus yriaepoaa
C a30TOM: [UWILHAH, LHUAHOBOJOPOAHAs, IMAHOBAas, W30LIMAHOBAs, THOLIMAHOBAs
KHUCJIOTHI U UX coJid. [{luaHubl ¥ THOLIMAHATHI KaK JIUTaH Ibl. TOKCUYHOCTh COeTMHEHU I
yriaepona.

60. Kpemuui.

Haxoxnenue B npupopne. IlomyueHune KpemMHHUs, €r0 XMMHUYECKUE CBOWCTBA U
npuMeHeHrne. OTHOLIEHNE KPEMHUS K KUCIOTaM, 1IeI049aM, Pa3JIundHbIM OKUCIUTEISM.
Oxkcua kpemuus (1V). KpemHeBbie KHCIIOTH U cuauKaThl. JKuakoe crekino. Keapresoe
U OObIYHOE CTEKJIO. AJOMOCHMIMKATBl W 1eoduThl. CoeauHEeHHs] KPEeMHHUS C
raoreHamu. ['ekcadropokpemueBast kuciaora. CUIHIHMIB METAIIIOB, HUTPUI KPEMHHUSI.

Ponp snemMeHTapHOro KpEMHMS U €r0 COCAMHEHUM KaK MaTepHUAIOB COBPEMEHHOMU
JIEKTPOHUKU. [IpuMeHeHNE COeIMHEHNI KPEMHUSL.

61. I'epmanuii, 010BO, CBUHEL.

Haxoxnenue B mpupoze. Ilomyuenne m xumuueckue cBoiicTBa. Haxoxxnenue
METAUIOB B JJIEKTPOXMMHUYECKOM psiAy HanpspkeHus. OTHOIIEHHE K KHCIIOTaM,
menoyaM, pasiaudHbiM - okucautensaMm. Oxcuabl XO um XO2 , TUAPOKCHUIBI,
TUPOKCOKOMILIEKCHI. 0- U - OJOBsIHHbIE KUCIOTHL. Cynb(uIbl U UX CBOMCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) kak BoccranoBuTenu u coemuHeHus cBuHna (V) kxak
OKHCITUTENH B KUCTION U 1IeN0YHOM cpenax. CBUHIIOBBIN CYypUK.

[Ipumenenne repmanus, 0JIOBA U CBUHLA, U UX COEAUHEHUN. TOKCUYHOCTh CBUHLIA
U €r0 COCTUHEHU.

62. Tutan, HUPKOHMM, radHHIA.

[Tonydyenne MeTayyioB, MX CBOMCTBAa W NpuMeHeHue. OTHOIIEHHWE K KHUCJIOTam,
miesioyamM W rajoreHaM. OKCHIBL, THUIAPOKCHABIL, OKCOTHIPOKCOCOCIUHEHHUS U HUX
cBoiicTBa. CTapeHue ruJpoOKCHUIOB.

[IpumeHenne TuTaHa, MUPKOHUS, TaQHUS U UX COSTUHCHHUIA.



63. Banaguii, HHUOOW#, TaHTAJI.

[TonydeHne, XUMUYECKUE CBOMCTBA, MPUMEHEHHE B Ka4eCTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOIIEHUE K KUCIOTaM, IIeI0oYaM, Pa3IndHbIM OKUCTUTENSIM. OKCHIIBI,
TaJIOT€HUIbI, OKCOTAIOTCHU/IBI U COJTH.

64. Xpom, Monub1eH, Bosbppam.

Haxoxnenue B mpupoe. [Tonyuenue. Haxoxxmenue  MeTalioB B
ANEKTPOXUMHUUYECKOM pAly HampspkeHus. [IpuMeHeHue B KauecTBE KOHCTPYKIHMOHHBIX
MaTepuaioB. XUMHUYECKHE CBOMCTBA, OTHOIIEHHE K KUCJIOTaM, IIejao4YaM, pPa3InyHbIM
okucnutensiM. CTpoeHHE U CBOMCTBA KAPOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE cBOMicTBa. COCTUHEHUS XpoMma
(1), oxcua ¥ TUAPOKCHI, XPOMHUTBI ¥ THAPOKCOKOMILICKCHI. OKHCICHHE COCAMHECHUMN
xpoma (lll). Coenunenuss xpoma (VI): oxcua, xpoMoBass U AUXPOMOBAsT KHUCIIOTHI,
XpOMaThl U TUXPOMATHI, UX MOJy4eHUE, XUMUYECKHUE CBOMCTBA M B3aUMHBIC ITEPEXOIbI.
OxkucnurenbHple cBOMcTBAa coenuHeHnit xpoma (V1) B KHUCIION W MIENOYHOW Cpenax.
[TepokcoXxpoMOBBIE COEAMHEHHUS.

TOKCMYHOCTH COEAUHEHHI XpoMa.

VYceroituuBeie coequnenus mosmbnaeHna (V1) m Bombdpama (VI). MonubaenoBas
KUJKOCTh KakK peareHT Ha ¢ocdar — uoHsl. ['erepononucoennnenus. bronorndeckas
pOJIb COeTMHEHUI MO0 IeHA.

65. Mapranen, TeXHEeIUH, peHU.

Haxoxaenue B pupoie, NoJydeHUe MPOCTHIX BENIECTB H UX CBOMCTBA.

KapGonunpabie kommuiekchl mapranna (O) um penus (O). Okcua W THIPOKCHT
mapranna (1), ux cpoiictBa. Oxucnenue coeaunenuii maprania (1) B pasnmuuHbix
cpenax. Coequnenus maprania (I11).

Oxkcua mapranna (IV) (MUposrO3UT) U €ro XMMUYECKHE CBOWMCTBA, MOBEJICHHUE B
KHUCTIBIX U LIEJNOYHBIX cpefax. OKHCIUTENbHO — BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTD
coenquuenuit mapranmna (IV). Coenunenuss mapranna (VI), uX OKHCIUTENBHO —
BOCCTaHOBHUTEJIbHBIE CBOMCTBA U AUCIIPOIIOPIIHOHUPOBAHUE.

Coenunenus mapranna (VII), okcua, MaprasieBas KHCIIOTa, NEpPMaHTAHATHI,
NOJy4YCHHUE, XUMHUECKUE CBoiicTBa. B3pbiBoonmacHocTh okcuma Maprania (V).
[lepmanranat kaiusi, €ro OKHCIMTEIbHBIE CBOMCTBA B KHUCJIOW W IIETOYHOM cpenax,
npuMmeHenue. [luponus nepmanranaTta Kamus.

66. XKene30, K0OAIbLT, HUKEIIb.

Haxoxnenue B mpupojie, mojiydeHue METaIOB U UX cBoicTBa. CruiaBbl kelesa,
KoOanbTa, HUKENs M WX mnpuMeHeHue. KapOoHwibHble koMmiuiekchl jkenesza (0),
koOasbTa (0), Hukens (0).

Haxoxaenrne MeTamioB B 3JIEKTPOXUMUYECKOM PsiAy HampsokeHus. OTHOIICHHE K
KUCJIOTaM, Mienoyam, pasnudnbiM okuciutensM. Kemezo (I, 1), xo6amst (I, 1),
Hukenb (11, 1), ux okcuapl, THAPOKCHIBI.

AMMuak, Bojaa, GTOpuA— MOH, THOLMAHAT- MOH, I[MAHH]- MOH KakK JHUTaHibl B
koMmruiekcax sxeneza (I, 111), ko6ansTta (I, 1), Hukens (I1). YcmoBue ycroiumBocTH
coequnenuii kobanapra (1) u (I11) B BogHbIx pacTBOopax. OKHCIHUTEIBHBIE CBOMCTBA
coequnenuii xene3a (1), BoccranoBuTeabHBIC CBOMCTBa coenuHeHmii xenesa (l1).
Conb Mopa. @eppartsl.

JIMMETHITIINOKCUMAT HUKEIIS.

Ponb coennnaeHnii xenesza u Koo6anbTa B OMOJIOTHYECKUX MPOIIeccax.



67. IlmatuHOBBIE MeETAIBl (PpyTEHUH, pOAMH, TaUIAIANA, OCMHH, WPHUINM,
MJIaTUHA).

Haxoxnenne B mpupone. IlomokeHne METalIOB B 3JIEKTPOXUMHUYECKOM PAIY
HanpspkeHus. [IpuMeHeHne NIaTUHOBBIX METAJUIOB U MX COEAUMHEHHI B COBPEMEHHOU
TexHuke u MemuipHe. CrocoObl MepeBoja MIATHHOBBIX METANIOB B PacTBOPUMEIE
coequHeHus. OTHOIIEHWE TaulaAuss M IUIATUHBI K [Hapckod Bojake. Poib
KOOPJAWHALIMOHHBIX COCTMHEHUN B XUMHUH TJIATUHOBBIX METAJIJIOB.

68. A3or.

Haxoxnenne B mnpupozae. Ilonmydenune u npumeHeHue asora. XUMHUUYECKas
WHEPTHOCTHh MOJICKYJISIPHOTO a30Ta U CIOCOOBI ero cBs3biBaHus. COeTUHEHHS a30Ta C
BOJIOPOJIOM. AMMUAK, €r0 XUMHUYECKHE CBOMCTBA. KUK aMMHaK KaK PaCTBOPUTEITb.
AMunpl, UMUABI, HATPUABL. PaBHOBecHss B BOJHOM pacTBOpE aMMHAaKa.
BoccranoBurtenbHbIE CBOMCTBA aMMHaKka M €ro COJIEM B BOJIHBIX pacTBOpaxX. AMMHAaK
kak Jswuraa. Crpoenne wuoHa amMmoHus. CoJaM aMMOHHUSA, HUX TIOBEJIEHHE IIpH
HarpeBaHuHU.

I'mapasun u ruapokcunamud. [lomydenue, crpoenue, xumMuieckue cBorcra. Conu
TUAPA30HUS U TUAPOKCHIAMMOHHUS M WX CcBOHCTBa. [IpuMeHeHHMe ruapasuHa U
THAPOKCHWIIAMUHA W WX COJiEHl B KauecTBE BOCCTAHOBUTENCH. A3UIOBOJOPOIHAS
KHUCI0Ta, a3uibl. [lonyyenne, ctpoeHre, XUMUYECKUE CBOMCTBA.

Oxkcuabl azora. Ux momyuenune. Oxcun azora (l), ctpoenue u cBoiicta. Okcuj
azora (ll), ctpoenue, mapamarHeTusM MOJICKYJIbI, XUMHUYECKHE CBoWcTBa. Hutposmi-
noH kak Juraa. Oxcun azora (lll), Tepmuueckas yCTOWYMBOCTb, XWMHUYECKHE
CBOMCTBAa. A30THCTass KHUCIOTa, HUTPUTBL. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHAS
JIBOMCTBEHHOCTh HUTPUTOB. Hutput-mon kak juranna. Oxcupa azora (IV), crpoenue,
napamMarHeTu3M MOJIEKYJbl. BzaumopeiictBue okcuma aszora (V) co mienmoyamu u
Bogoil. Oxcun azora (V), crpoeHue U CBOWMCTBA. A30THasg KUCIOTa, MOJy4YEHHUE B
MPOMBIIUIEHHOCTH. XUMHUYECKHME CBOMCTBA Aa30THOM KHCJIOTBI M HHUTPAT-HOHA.
CaoiicTBa cMeceil a30THOM KHUCIIOTHI C COJISTHOM (11apckasi BoJIKa), TUIABUKOBOM, CEpHOM
kuciaoraMu. HutpaTtsl U MX TepMHuYecKas yCTOMYMBOCTh. OKHMCIUTENBHBIE CBOMCTBA
HUTPATOB B pacljiaBax.

69. ®ochop.

Haxoxnenue B mpupone. Ilomyduenue. Ammorpornubie momudukanuu ochopa u
UX PpEaKIHOHHAs CIOCOOHOCTh. XHWMHYECKHE CBOMCTBA, OTHOILIEHHE K KHUCIIOTaMm,
niesiouaM, pasingHbIM OKUCHUTENsIM. DochuH, €ro NMpou3BOIHBIC, UX XUMHYECKHE
coiictBa. PochopHoBaructas u ocdopucras Kuciorbl, ux conu. I[lomyuenue,
CTPOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Oxkcun docdopa (V), momyueHue, XUMAYECKHUE CBOMCTBA, OCYIIAIOIICe JIEHCTBUE.
®dochopupie  kucnoTel:  MertadochopHas, mudochopHas, oprodbochopHas, ux
noyrydeHue, B3auMHBIE Tmepexonbl. dDocdarer, tuaponu3 docdaros. bydepHbie
pacTBOpsl Ha OCHOBE (OCHOPHON KUCIIOTHI U €€ COJICH.

[amorernapl W okcorayioreHUABl  ¢dochopa, UX TOIyICeHHE, CBOWCTBA,
B3aMMO/ICVICTBUE C BOJIOM.

[Mpumenenne docdopa u ero coenunenuii. DochopHbie ya0OpeHus.

70. MbIUbSIK, CypbMa, BUCMYT.



Haxoxnenne B mpupome.  Ilomyuenme.  IlonokeHue  MeTausioB B
JIIEKTPOXUMUYECKOM psiAy HampspkeHus. OTHOIIEHWE K KHCIOTaM, IIejodam,
paznuuHbIM OokuciuTeIsIM. COeIMHEHUs C AKTUBHBIMH METAUIAMH M BOJIOPOJIOM.
CBolicTBa BOJOPOIHBIX COCAMHEHUN, CTpOeHHE MOJNEKyl. OKCHUIBI, THIPOKCHIEI,
ranorenuasl  Mbrmbska(lll), cypemsi(lll), Bucmyra(lll), ux xwmmueckue cBOHCTBa.
Oxkcoranorenuasl cypsmsl (1) u Bucmyra (111).

Coenunenus Mpibsika (V), cypeMbl (V). OKCHABI, THAPOKCHIBI, TATOTEHUIBI, UX
XUMUYECKHE CBOWCTBA. BUCMyTaThl, UX MOJy4€HHE U OKUCIUTEIbHBIE CBOMCTBA.

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

TOKCUYHOCTH COEIMHEHNUN MBIIIbSAKA, CYPbMbI U BUCMYTA.

71. Kucnopoz.

Haxoxnenue B npupoae. Amnorponus kuciopoaa. CTpoeHre aToMa U MOJIEKYJIbI
kuciopoga. Pusnueckue W XMMHYECKHE CBOMCTBA KHUCIOPOAAa M €ro IPUMEHEHUE.
[Tomyuenue kuciaopojga B MPOMBIIUIEHHOCTH U JlabopaTopuu. OKCHIIBI OCHOBHBIE,
KHUCTIOTHBIE U aM(poTepHble. [ MIPOKCUIBI U THAPOKCOKOMITIIEKCHI.

O30H, €ro NojiydeHue U XMMUYECKUE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUIbI.
O30H B atmocdepe, “030HOBBIE IBIPHI .

Bona. AHomanust e€ HeKOTOpbIX (PU3NYeCKUX CBOMCTB. CTPOSHHE MOJICKYJIIBI BOJIBL.
Acconmanusi MoJeKysl BoJbl. Boga kak pacTBOpUTENb. OJIEKTPOJUTHYECKAs U
TEPMHUUECKas TUCCOLMALNS BOJbl. XMMUYECKUE CBOMCTBA BOJbl. AKBOKOMILUIEKCH U
KPUCTAJUIOTUAPATHL. 1'a30BbIe KJIaTpaThl HA OCHOBE BOJBI.

[lepokcua BomoOpona, €ro MOJYyYEHHE, XUMHUYECKHE CBOWCTBA M NPHUMEHEHHE.
[lepokcun BomopoAa Kak OKHCIWTENb W BOccTaHoBUTENb. [lepokcuapl  u
MIEPOKCOKUCIIOTHI, CYNEPOKCHABl — WX I[OJy4YeHUEe, XUMHUYECKHE CBOWCTBA U
IIPUMEHEHUE.

72. Cepa.

Haxoxnenne B mnpupone, IOJIYy4YEHHE DIEMEHTapHOM cepbl. AJUIOTpOIUS.
XUMHYECKUE CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHCI0TaM, Ilejodyam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBoiOpo/i, €ro MOJydeHuEe M XUMHUYECKHE CBOMCTBA. ManopacTBopuMBbIe
cynbhuapl, crnocoObl TmepeBeneHUs B pacTBOp. OKHCIEHHE MallOpacTBOPUMBIX
cynbduaoB azotHoM kucimoTo. [lomucynbduasl, cymbdan (MHOTOCEPHHUCTHIN
BOJIOPOJI), UX CBOMCTRBA.

Oxcun cepol (IV), ero momyueHue B NPOMBIIIICHHOCTH U JabopaToOpHH,
XUMUYeckue cBoicTBa. TokcHMYHOCTh auokcuaa cepbl. CepHHCTass KHUCIOTa U €€
ycroituuBocth. CynbGuTtsl UM TuUApOCYNb(UTH, uX ruapoian3. CynbQuT- HMOH Kak
nuranja. BoccranoButenbHble cBolicTBa okcuua cepbl (1V), cCepHHUCTONM KHUCTOTHI,
Cynb(GUTOB. JIUTHOHUTHI, TUTHOHATHI — X XUMUYECKUE CBOMCTRA.

Tuocepnast xkuciora u Tuocynbdar Harpus. Tuocynpdar HaTpus Kak
BOCCTAaHOBUTENb U JIUTaH. Paznokenue tnocynbdara cepedpa.

Okcua cepel  (VI). ITlomydenume, crpoeHue wmodekyasl. CepHas KHCIIOTA.
HuTpo3Hblii M KOHTaKTHBIA CIOCOOBI TOJY4YeHHs. XHMHYECKHE CBOMCTBAa CEpHOM
kucioTel. [Ipumenenue. [erunparupyroliee IeUCTBUE KOHLEHTPUPOBAHHOW CEPHOU
kucnotel. Jlucepnas kucinora. OneyM. IlepokcocepHble KHCIOTBI M HUX COJH.



[Tonyuenne wu cBoictBa. [anmoreHwasl W okcorajgoreHuanl cepbl. llomyueHue,
B3aMMO/JICVCTBUE C BOJIOW U C pAaCTBOPAMM LIEIOUYECH.

73. CeneH, TemwLyp.

Haxoxnenune B mpupojae, nonydeHue. Amnorpornus. OTHOIIEHHE K KHUCIOTaM,
1ies049am, pa3iMuHbIM OKUCITUTESIM.

Coenunenus ¢ BogopoaoM. Okcuabsl XO2 u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEJUTYpOBOM  KHUCIOTBHL. OKHCIUTENIBHO — BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh coenuuennit cenena (I1V) u remnypa (IV). TokcuyHOCTH ceeHa U ero
COCTUHEHUN.

74. O@Top.

Haxoxnenue B npupoze (mnaBukoBsii mmat). [lonydenue gropa, ero xummudeckue
CBOWCTBA W NpHUMEHEHHe. MarepHuanbl, yCTOHUMBBIE IO OTHOLICHHIO K (ropy.
B3aumopeiicteue ¢topa ¢ BOmoW, pacTBopamu mieiouded. DToOpuIbl KHCIOPOJA.
dTopoBoaopoa, GTOpoBOAOPOIHAS (TUTABMKOBAsI) KMUCIOTA, XUMHUUYECKHE CBOWCTBA M
npuMeHeHne. Poib BOJAOPOMHBIX CBSI3€H B CBOMCTBAaX (PTOPOBOIOPOTHON KHCIOTHI.
I'uapodropunbl. dTopun — noH kKak ymrana. CoemuHeHust Gropa ¢ O1aropoIHBEIMHU
razamu.

75. Xmop.

Haxoxnenne B mpupone. [lomydeHwe B NPOMBINUIGHHOCTH H Jaboparopuu,
XMMUYECKHE CBOMCTBA U MPUMEHEHHE. XJIOPOBOAOPOJ U XJIOPOBOAOPOAHAS (COIsTHAS)
KHCJIOTA, OJy4€HHUE, XUMUYECKHUE CBOMCTBA, IPUMEHEHHE. XIIOPU]T — MOH KaK JIUTaHI.

B3auMmopeiicTBue XxJjopa ¢ BOJOH (XJOpHas BOAQ), pPAacTBOpaMHU IIEJIOYEH,
KOHCTaHTBI PABHOBECHSI.

Coenunenus xyiopa ¢ kuciaopoaoM. Okcua xsopa (I), XxjaopHOBaTHUCTasE KHUCIIOTA,
TUIIOXJIOPUTHI, IOJIY4€HUE, CBOMCTBA. JMCIpONOPUHMOHMPOBAHUE THIOXJIOPUTOB.
XnopHasi (OenuibHas W3BeCTh), € cBoiictBa W mnpumenenue. Oxcua xiopa (IV).
JucnponopiuoOHMpOBaHUE B BOJAHBIX U ILEJTOYHBIX PACTBOpax. XJIOPUCTasi KUCIOTA,
XJOpUTHL. XJIOpHOBaTasi KUCIOTA, XJIOpPAThl, XUMHUYECKHE CBOMCTBA U MPUMEHEHUE.
Xnopat kanus (0epToJIeTOBa COJb) U €0 OKUCIUTEIbHBIC CBOMCTBA. XIIOpaT Kalus Kak
TBEPAO(DA3HBIN OKHCIUTEND. JIMCTIPONOPLIMOHUPOBAHUE XJIOPATOB.

Oxkcuapl xnopa (V1) u(VIl), ux B3ammomelcTBre ¢ BOAOW. XJIOpHAs KHUCIOTa U
NepXJIOPATHI, X MOJYYEHUE, XMMUYECKUE CBOMCTBA U TPUMEHEHNE. B3ppIBOONIacCHOCTh
NEPXJIOPATOB TSKEIBIX METAIIOB.

CormocTraBieHrue KHUCIOTHBIX M OKUCIUTEIBHBIX CBOMCTB KHCIOPOACOAEPKALIUX
KHCJIOT XJIOpA. TOKCHYHOCTB XJIOPA U €r0 COSAUHEHUMN.

76. bpom, uog.

Haxoxnenune B mpupoje, MOJydeHHE, XUMHYECKHE CBOMCTBA M NPUMEHEHUE.
PacTtBopuMocTh OpomMa © uWoJa B BOJAE M OPraHUYECKUX PACTBOPHUTEIISX.
[Tonuranorenuasl. IloBenenue OpomMa M HMoAa B BOAE U IIEJIOYHBIX PacTBOpax,
KOHCTaHTHI paBHOBecus. Peakius 6poma u nojaa ¢ THOCYIb()aToM HATPHS.

bpomoBonopon, OpoMoBomoponHast — Kuciora, Opomunsl.  HomoBomopon,
MOJOBOAOPOAHAA KUCIO0TA, noauabl. [lonydenne u xumudeckue cBoiictea. bpomua- u
MOJIH/I— MOHBI KaK JIUTaHIbI.



Kucnoponconepxaiue Kuciaotsl OpoMa 1 nojaa u ux coiu. CrnocoObl moayyeHus: U
XUMHUYECKHE CBOWCTBAa. bpoMHOBaTas W WMOMHOBaTash KHUCIOTHI, OpOMHAs W HOIHAs
KHUCTIOTHI B UX coti. OCOOEHHOCTH THAPATHBIX POPM HOTHON KUCTOTHI.

Hurepranorenunpl. OTOP-XJIOpP YIVIEBOAOPOABI, SKOJOTMYECKHUE IOCIEICTBUSA
MIPUMEHEHUS.

77. bnaropoHble Ta3bl (TeNIHii, HEOH, apTOH, KPUITOH, KCEHOH, PaJIOH).

Haxoxnenue B mpupoje, noiydeHue M npuMeHeHue. OCOOEHHOCTH CTPOEHUS
9JICKTPOHHBIX 000J0YEK aToMOB OmaropogHbix ra3oB. CrmocoObl  TOJYYCHHS
COEMHEHUH 01aropoIHBIX I'a30B.

Oxcodropuapl, OKCHABI W  KHCIOPOJCOACp)KAIMEe  KUCIOTHI  KCEHOHA.
B3aumopeiictBie GTOpUIOB KCEHOHA C BOJOW M pacTBOpaMHM Iiesiouei. XMMHUYECKUE
COCIMHEHUsI Jpyrux OjaropogHblx Ta3oB. I[IpuMeHeHHMe ONaropofHBIX ra3oB U HUX
COCTUHEHUN.

K sk3ameHy nomyckaroTCsl CTYAEHTHI, BBIIOJHUBIINE BCe (POPMBI TEKYIIETO KOHTPOJIS.
[Ipu cnaude sk3aMeHa, CTYJIEHT MOJIY4YaeT TPU BOIIPOCA U3 NEPEYHs], IPUBEICHHOIO BBILIE.
Bpems noaroToBKu CTyJ€HTa K YCTHOMY OTBETY Ha BOIIPOCH! - 10 30 MMH.

4. MeToau4yeckne MaTepuajbl JJs ONpeaeleHHs NMPOUEAYP OUEeHHBAHUS 3HAHWIA,
yMeHHii, HaBBIKOB H (WJIH) ONbITA /IeSATEIbHOCTH, XAPAKTEPU3YIOIIHX JTAaMNbl
¢dopmMupoBaHusi KOMIIETEH M.

[IpomexyTouHas arrecTanusi MO JUCHUIUIMHE MPOBOAUTCS B COOTBETCTBHUH C
tpeboBanusimu CTII

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



