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1. IlepedeHb MUIaAHNPYEMBIX Pe3yJIbTATOB 00y4YeHUs 10 JUCUHUILINHE, COOTHE CEHHBIX €
IUIAHMPYEMBbIMH pe3yJIbTaTAMU OCBOEHHS 00pa30oBaTe /IbHON MPOrpaMMbl.

B pesynprare ocBoeHust 00pazoBaTeIbHON IporpaMMbl OakajaBpuara o0ydarommiics
JOJKEH OBJIAJIETh CIIEIYIOUMMU pe3yibTaTaMi 00ydeHUs IO AUCIUIUINHE

Koa n naumeHoBaunue

KO,Z[ 1M HAMMCHOBAHUC

[Inanupyemepie pe3ynbTaTsl

WHAMKATOpa o0y4eHust
KOMITETEHIINU
JIOCTHKEHU I KOMIIETCHIIUH (IecKpUIITOPHI)
OIIK-2 OIIK-2.4 3HaTh: TEOPETUUYECKHE OCHOBBI

Cnoco0eH NpUMEeHSTh
OCHOBHBIE 3aKOHBI U
METO/IbI UCCIECTOBAHUIM
€CTECTBEHHBIX HAyK
JUISL pellieHusl 3a/1a4
npodeccuoHaIbHON
JEeSTeTbHOCTU

Br16op 6a30BbIx
(GU3UYECKUX U XUMUYECKUX
3aKOHOB JUJISl PELICHHS
3a7a4 MpodeccCOHaNbHOM
JEeATEIEHOCTH

oO01el 1 HeOpraHMYeCcKol XUMHUH,
ITOHUMATb IPUHIUAIIBI CTPOCHHUS
BEILECTBA, IPOTEKAHUS
XUMHUYECKUX TPOLECCOB.

(3H-1);

YMeTh: HCIIOJIB30BaTh 3TH OCHOBBI
JUISl pellieHUsl IPUKIIaJHbIX 33/1a4 B
cBoei mpodeccuoHaIbHOM
JeSITETbHOCTH

(V-1);

Baagern: TeopeTnueckuMu
METOJaMH OIMCAHMS CBOMCTB
IIPOCTBIX U CJIOKHBIX BEIIECTB HA
OCHOBE DJIEKTPOHHOTO CTPOEHUS
UX aTOMOB U ITOJIOXKCHUS B
Ilepnonnueckoil cucreme
XUMHUYECKUX JIEMEHTOB.

(H-1)

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMMBbl.

Jucnuninna otHocuTcs K obs3arenbHoi yactu (b1.0.08) u usyuaercs na 1 xypee, 1 u 2

ceMecTp.

B MertoanueckoM MiaHe AMCHUUILIMHA ONMUpAETCs Ha 0a30BBIM Kypc OOLIEXMMHUYECKON U

MaTeMaTH4YECKOM IIOATrOTOBKH, HOJ'IyLIeHHHﬁ B IIKOJIC.

[TomydenHble B mporecce n3y4eHus TUCHUIIINHBI «O01asi U HeOpraHuveckasi XUMMs)
3HAHWS, YMCHHUS U HABBIKM MOTYT OBITh M CIIOJB30BaHBI B HAYYHO-HCCIIECIOBATEIBCKOW padboTe

OakasiaBpa U MPH BBHIMOJIHEHUH BBIMTYCKHOM KBaIHU(PUKALIMOHHOMN pabOTHI.




3. O0beM aTUCHUILIHHBI.

Bcero,
aKaJIeMUYEeCKUX
Bup yuebHoii paboTbl 1ac0B
Ounas popma
oOyueHust
O0masi TPy10€MKOCTh THUCHUTITHHBI 10/360
(3aYeTHBIX AUHUIL/ AKAJTEMUUECKIX YaCOB)

KonrakTHasi padoTa ¢ npenojaBartejem: 242
3aHATHS JICKIIMOHHOTO TUITA 108
3aHATUS CEMHMHAPCKOTo THUIA, B T.4. 126
CEMUHApPBbI, TPAKTUUECKUE 3aHATHS 36
nabopaTopHble paboThI 90
KkypcoBoe npoekrupoBanue (KP unu KII) -

KCP 8
Jpyrue BU/Ibl KOHTAKTHON paboThI

CamocrosiTesibHast padoTa 46

®opma tekymero kourpoJs (Kp, pegepar, PI'P, acce) Kp, xom.

YCTH. OMPOC

®opma npomexyrounoii arrecramuu (KP, KII, 3ager, sx3amen)

Ox3amed 1 u?2
cemectp (72)




4. Copep:xxkanme QMCUMILUIUHBI.
4.1. Pa3zaenanl JMCHUINIMHLI U BUALI 3aHATHIA.

3auarus

CCMHHApPCKOTo

THIIA,
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[lepronuueckuii 3aKOH ¥ CTPOEHUE aToMa. 10 4 2 OIIK-2
1
XuMuyeckas CBSI3b U CTPOESHUE MOJIEKYIL. 10 4 2 2 OIIK-2
2
TepmoxuMuss U 3JIE€MEHTHl XUMHUYECKON 8 4 2 2 OIIK-2
3 | TepMOAMHAMUKH.
XUMHYECKOE paBHOBecue.  Kuneruka 8 4 2 2 OIIK-2
4 XAMHYECKHX PEAKITUH.
PactBOpBl 31€KTpONMTOB M paBHOBecus B | 14 10 4 4 OIIK-2
5 | pacTtBOpax
OKHCITUTENIBEHO-BOCCTAaHOBHUTEIIBHBIC 12 4 4 2 OIIK-2
6 MPOIECCHI.
KommekcHbie coetuHeHu . 10 6 4 2 OIIK-2
7
Hroro 1 cemectp | 72 36 18 16
Xumusi  snementoB | w Il rpynm 6 12 5 OIIK-2
8 | Ilepuomnueckoii CHCTEMEI.
Xumust osnementoB Il w IV rpynn 6 12 5 OIIK-2
9 ITepuoauueckoit Cuctemsl
Xumust d-amementoB V. — VI rpynn 6 12 5 OIIK-2
10 | Ilepuomuueckoit CucTeMbI
Xumust p- snementoB Y (VA) rpymmbl 6 12 5 OIIK-2
11 | Iepuomuueckoit CUCTEMBI.
Xumust p- snementoB VI (VIA) rpymmst 6 12 5 OIIK-2
12 | Tlepuomuueckoit CucTeMsbl
Xumus p- anementoB VI rpynmer (VIIA) 6 12 5 OIIK-2
13 | Ilepuonnueckoit CUCTEMBI.
Hroro 2 cemectp | 36 72 30
108 36 90 46




4.2. 3aHaTHA JEeKIIMOHHOI0 THUIIA.

VIIIA)) Tlepnonnyeckoit CHCTEMBI.

No
HanmMenoBanne TeMBI O60weMm, |HMuHoBanmoHnHas
paszziena
U KPaTKOE COJICpKAHUE 3aHATHS aKaJl. 4yachl dopma
TV CITUTLTAHBI

1 [lepronnueckuii 3aKOH U CTPOEHUE aToOMa. 10

2 XuMuyeckas CBsI3b U CTPOESHUE MOJIEKYIL. 10

3 Tepmoxumus u 3JI€MEHTHI XUMUYECKON 8
TEPMOAMHAMUKH.

4 Xumuyeckoe paBHoBecHe. KMHETHKAa XUMUYECKU X 8
peaKuni.

5 PacTBOpbl  ANEKTPONIMTOB W pPaBHOBECHS B 14
pacTBopax

6 OKHUCIUTENBHO-BOCCTAaHOBUTEIBHBIE TPOLIECCHI. 12

7 KomnnekcHbie coequHeHus. 10

8 Xumus snementoB | u Il rpynn Ilepuoanueckoit 6
Cucremsl.

9 Xumus snemenTos I u IV rpynn Iepuoanueckoit 6
Cucrembl

10 Xumust  d-smementoB V. — VI rpynn 6
[lepnonnueckoit Cuctemsl

11 Xumust  p- osmementoB Y (VA)  rpymmb 6
[lepuonuueckoit CucTemsl.

12 Xumuss p- oanmementoB VI (VIA)  rpynmbr 6
[leprnonnueckoit Cuctemsl

13 Xumus p- snementoB VIl u VI rpynner (VIA, 6




4.3. 3aHsTHS CEMUHAPCKOr0 THIIA.

4.3.1. CemuHapbl, NpaKTH4YeCKHE 3AHATHSA

Ne HanmenoBaHue TeMbl O0mneMm, HNuHOoBannoHHas
pazznena
U KpaTKOE COJEpKaHUe 3aHATUS akaJl. 4acel |Qopma
JTUCIUTIINHBI
1 [lepyuoauuecknil 3aKOH U CTPOEHUE aTOMa. 4 TpeHnuHr
2 XuMHUYECKast CBA3b U CTPOCHHUE MOJIEKYJI. 4
3 Tepmoxumust u DJIEMEHTBI XUMHYECKON 4 I'pynnosas
TEPMOAVHAMUKH. T CKYCCHSI
4 Xumuueckoe paBHoBecre. KnHeTHKa XMMHYECKU X 4
peaKuuid.
PacTBOpbl  2NEKTPOIMTOB M pPAaBHOBECHS B 10
5 pacTBopax
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI. 4 Tpenunr
6
7 KommuiekcHbIe cOeTMHEHUSI. 6




4.3.2. JIaGopaTopHbIe 3aHATHUS.

[lepuonuueckoit CucTemsl.

Ne HaumenoBaHnue TeMbI O0neMm,
pasnena [Tpumeuanus
[ — U KpaTKoe COJIep)KaHue 3aHATUS aKajl. 4achl
2 XuMHYECKas CBSI3b M CTPOSHUE MOJIEKYIL. 2
3 Tepmoxumus U JJMEMEHTBl  XMMMYECKOH 2
TEPMOJIUHAMUKH.
XuMHueckoe paBHOBecHe. KMHETHKa XUMHYECKH X 2 YcTHbII
4 peakiui. 0rpoc
PacTBOpBl  2JIEKTPOIUTOB U paBHOBECHUS B 4 KonTponbHas
5 pacTBOpax pabora
OKHCIIUTENBHO-BOCCTAaHOBUTENIBHBIE IIPOLIECCHI. 4
6
7 KommnexkcHble coeTMHEHHUS. 4
Xumusg snemerToB | u Il rpynn Ilepuonnueckoit 12 Komnoxksuym
8 Cucremsr.
Xumus snemerToB |l u IV rpynn Tlepuoaudeckoit 12
9 Cucrembl
Xumus  d-smementoB V. — VIl rpynn 12 KomnoxkBrym
10 [lepuonnueckoit Cuctemsl
Xumus  p-  onemertoB Y  (VA)  rpynmbl 12
11 [leproanueckoit CuCTEMBI.
12 Xumust  p- oanementoB VI (VIA)  rpymmb 12 KoHTtponpHas
Ilepuognueckoit Cuctemsl pabora
13 Xumus p- onementoB VIl rpynoer  (VIIA) 12




4.4. CamocTosiTeJibHAsA padoTa 00y4arOLMXCs.

Ne Ilepeuenb BOMPOCOB [Ist O0bemM, ®dopma
pasiena CaMOCTOSTENBHOIO U3Y4EHUs akaJl. yachl KOHTPOJIS
TV CITUTLITAHBI
1 [lepuoauueckuii 3aKOH U CTPOEHUE aToMa. 2 [TucbmMeHHBIN
onpoc
5 XuMHYECKas CBA3b U CTPOCHUE MOJIEKYII. 2 ITnceMeHHBIN
onpoc
3 TepMoXxuMUS U 3JIEMEHTHI XUMUYECKOU 2 YcrabId
TEPMOAMHAMHUKHU. orpoc
4 Xumudeckoe paBHOBecHe. KMHETHKa XMMUYECKU X 2 YcTHbII
pEeaKuuu. OIIpoC
PacTBOpBI 371€KTPOIUTOB U PABHOBECHS B pACTBOPAX 2 [TucpMeHHBIH
5 orpoc
OKHUCIUTENBHO-BOCCTAHOBHUTEIBHBIC ITPOIIECCHI. 3 [TuceMeHHBII
6 oTpocC
7 KommnekcHbie coemuHeHus.. 3 [TucpMeHHBIH
onpoc
Xumus snemenToB | u Il rpynn Ilepuoanueckoit S) YceTHbIi
8 Cucremsl. onpoc
Xumust snemenToB Il u IV rpynn Iepunonnueckoit 5 YcrHbli
9 Cucremsl orpoc
Xumus  d-amementoB V. — VI rpymn 5 ITuceMeHHBIM
10 [lepnoanueckoit Cucremsl onpoc
Xumuss  p-  osnementoB Y  (VA)  rpymmsi 5 [TuceMeHHBII
11 [lepnonnueckoit CUCTEMBI. orpoc
12 Xumuss  p- osmementoB VI (VIA)  rpymmsr 5 YcTHbIi
[epuoanueckoit Cucremsl onpoc
13 Xumus p- oanementoB VIl rpynner  (VIIA) S) YcrHbIi
[lepnognueckoit CucTemsl. oIpoc




5. IllepeyeHb y4eOHO-MeTOAMYECKOI0 00€eceYeHUA ISl CAMOCTOSATEJILHON PadoThI
00yyaroumxcs Mo JUCHUILIUHE.

Metoauueckne ykazaHus JiIsl OOYJaroIMXCsl 10 OPTaHU3AIMKH CAMOCTOSTEILHOW PabOThI
10 TUCHUILIMNHE, BKIFOYas IePeUeHb TEM CaMOCTOSTEIIbHOIM PadoThI, JOPMbI TEKYIIIETO KOHTPOJIS
10 AUCLUIIJINHE N TpC6OBaHI/I5[ K WX BBIITOJIHCHUTIO Pa3MCIICHEBI B 3HGI(TpOHHOI\/JI HH(bOpMaHHOHHO-
obpazoBatenbHol cpeae CIIOITU(TY) Ha caiite: http//media.technolog.edu.ru

6. @OH/ OLIEHOYHBIX CPeJICTB ISl IPOBe/ie HUSI POMEKYTOYHOM aTTeCcTauu

CBOEBpEMEHHOE BBINIOJIHEHUE OOYJaONMMCS MEPOINPHUSATHH TEKYLIeTO  KOHTPOJIS
MO3BOJISICT MPEBBICUTH (JIOCTUTHYTh) MOPOTOBBIN YPOBEHB («yHOBJIETBOPUTEIHHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIETEHIIH.

PesynpTaThl AMCHMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMH, €CJIM JJII BCEX DJJIEMEHTOB

KOMITETEHIIM I IIPEBBIILIEH (JIOCTUTHYT) MOPOTrOBHIN YPOBEHb OCBOEHUSI KOMIIETEHIIUH Ha JAHHOM

JTane
[IpomexxyrouHasi aTrTecTanus Mo TUCIMILTHHE MPOBOAUTCS B popme sk3ameHoB (1 u 2-
CEMECTpBI).
K crmaue »K3aMEHOB JOMYCKAIOTCS CTYICHTHI, BBIMOJHUBIME BCE (OPMBI TEKYIIETO
KOHTPOJIS.

DK3aMeHbl IpelycMaTpUBalOT BHIOOPOYHYIO IIPOBEPKY OCBOEHHUS IPELYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIIUI U KOMIUIEKTYIOTCS. TEOPETUUECKMMHU BOIIPOCAMM.

Ilpu cpade sk3aMeHa, CTYAEHT MOJIydaeT TPU BOIPOCA U3 MEPEeuHs, BpeMs MOATOTOBKU
CTY/IEHTa K YCTHOMY OTBeETY - 10 30 MuH.

®DoHJ OIIEHOYHBIX CPEJICTB 10 AUCIUTUIMHE MpescTaBiieH B [Ipunoxkennu Ne |

VYuebnas qucnuninHa «O0m@s u HeopraHudeckas XuMHUsD

Ixzamenauyuonnviit oGunem No

1. Pagnycel aromoB, MX uM3MEHEHME B mepuojax u rpynmnax llepmoamueckoin
CUCTEMBI. 3aBUCUMOCTb KHCIIOTHO-OCHOBHBIX CBOMCTB COEIMHEHHUS OT paanyca
LIEHTPAJIBHOIO aTOMA.

2. DK30- W DSHAOTEPMUYECKUE peakuu. TepMOXUMHYECKHE YpaBHEHUS.
N3MeHeHune cTaHJapTHOW SHTAIBIIMYA B XUMUYECKOU PEAKIUH.

3. Ponp Monexyn pacTBopuTens B Ipoleccax 3JIeKTPOIUTUUECKON IUCCOHAIUN.

Imapartanus u ruapaTHas o00J0YKa MOHOB. AKBAKOMILJIEKCHI METAJIOB, HUX



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

7. IllepevyeHb yue OHbIX U3AAHUH, HEOOXOAUMBIX IJISI OCBOEHUS I CUMILTUHbI
a) nevyaTHble N3IAHUA:

1. Cysopos, A.B. O6mas xumus: YueOuuk mis By3oB / A.B. CyBopoB, A.b Hukonsckunii. —
Canxr-IlerepOypr: Xumus, 2007. —623 ¢. — ISBN 5-93808-129-7.

2. TonwOpaiix, 3.E. IlpakTukym NO HEOpraHWYECKOW XWMHUU (C OCHOBAMU KAa4ECTBEHHOTO
noxymukpoananusa) / 3.E. ['onsOpaiix. — Mocksa: Anbsiae, 2013. — 350 c. — ISBN 978-5-903034-
27-7.

3. bammakoB, B.M. Tepmoxumusi U 3J€MEHTapHbIC OCHOBBI XUMHYECKOW TEPMOAMHAMUKY :
yueOHoe mnocobue / B.W. banmakoB, T.b. [laxomoBa; MunuctepctBo 00pasoBaHUSI U HAyKH
Poccuiickoit  ®eneparmy,  Cankr-TlerepOyprekuii  TOCYIApCTBEHHBIA — TEXHOJIOTUYECKAN — MHCTHTYT
(Texanuecknii yauBeperter), Kadenpa Heopranmdeckoit xumrm. — Cankr-IlerepOypr: CIToI' TU (TY), 2019.
—45c.

4. banmakoB, B.M. Honnwsie peaknuu: npakrukyMm /B.M. bammakoB, E.A. Anekcanaposa,
T.b. TlaxomoBa; MunucrepctBo oOpazoBanus 1 Hayku Poccuiickoii deneparn, Cankr-IlerepOypre kuii
TOCYIAPCTBEHHBIA TEXHOJOTMYECKUI HWHCTUTYT (TexHu4eckuid yHuBepcuteT), Kadempa HeopraHudeckoit
xvvun. — Caskr-TlerepOypr: CIT6ITU (TY), 2019. — 34 c.

5. bammakos, B.I. I'eTreporenusie paBHOBECHS: npakrtukym / B.W. Bammakos,
E.A. Anekcannposa, T.b. IlaxomoBa; MunucrepcTBo oOpaszoBaHus U Hayku Poccuiickoit Denepariiy,
Cankr-TletepOyprexuii — roCyIapCTBEHHBIA — TEXHOJOTMYECKU MHCTUTYT (TEXHUYECKUH — YHHUBEPCHTET),
Kadenpa neopranuueckoii xumvrn. — Cankr-Ilerepoypr: CIToI' TU (TY), 2018. — 29 c.

6. bammakos, B.J. I'omorenHsie paBHOBECHS B pacTBopax 3JIEKTPOJINTOB :
npakrukym / B.W. Baimmakos, E.A. Anekcanaposa, T.b. [TaxomoBa; MuHHCTEpPCTBO OOpa3oBaHUS
Haykn Poccuiickort Deneparin, Cankr-IlerepOyprckuii  rocymapcTBEHHBIN TEXHONIOTWYSCKH HHCTHTYT
(Texavdeckuii yHuBeperTer), Kadenpa Heopranmdeckoii xumvum. — Cankr-IlerepOypr: CIToI TH (TY), 2018.
—28c.

7. bammaxkos, B.J. Kommnnekcusie COCAVUHEHUS: npakrukym / B.. bammakos,
E.A. Anekcanzposa, T.b. IlaxomoBa; MunucrepctBo obpazoBanust 1 Hayku Poccuiickoit ®eneparim,
Cankr-TletepOyprexmii  TOCYIApCTBEHHBIA — TEXHOJIOTWYECKU WHCTUTYT (TEXHUYECKHH — YHHUBEPCHTET),
Kadenpa neoprannyeckoit xumvun. — Cankr-Ilerepypr: CII6I'TU (TY), 2019. — 38 c.

8. OKHCIHUTENBbHO-BOCCTAHOBHUTEIIBHBIC peaKIuH: npakrtukym / B.W. Bammakos,
E.A. AnekcanyipoBa, T.b. [laxomoBa, T.B. Ky3nenoa; MunucrepctBo 00pa3oBaHUSI U HayKd
Poccuiickoii  @eneparn,  Cankr-IlerepOyprekuii  rocymapcTBEHHBIM — TEXHOJOTMYECKUA — MHCTUTYT
(Texanueckuii yHuBepcuTeT), Kadenpa reopranmdeckoit xuvrn. — Cankr-1lerepOypr: CIIoI TH (TY), 2018.
-34c.

9. TIlanunua, H.C. DnexrpoHsl B aromMax u Mosekynax. Yacte 1. DnekTpoHbl B aToMe: ydyeOHOe
nocobue/ H.C. [lanuna, AU. ®umep, A.H. benseB; MunHnctepctBO 00pa3oBaHHs W HayKu
Poccuiickort  ®eneparmy,  Cankr-TlerepOyprekuiii  TOCYIApCTBEHHBIA — TEXHOJIOTUYECKAN — MHCTHTYT
(Texanuecknii yauBeperter), Kadenpa Heopranmyeckoit xumrm. — Cankr-TlerepOypr: CIToI' TU (TY), 2016.
-53c.

10. AxmeroB, H.C. OOmas u Heopranuueckas xumus: YueOHuk / H.C. AxmeroB — CaHKT-
[erepOypr: Jlanw, 2014. — 752 ¢. — ISBN 978-5-8114-1710-0.

11. O6mas u neopranuueckas xumus: T.1. Teopernyeckue ocHoBbl xumuu / BopobreB A.D.,
Kysnenos H.T., [uBam3e A.FO. [u np.]; mon penakuueir A.®. BopoGseBa. — Mocksa:
Axanemkaura. 2004. — 371 c. - ISBN 5-94628-129-1.


https://istina.msu.ru/workers/2613102/
https://istina.msu.ru/workers/25411792/
https://istina.msu.ru/workers/25410859/

12 OOmas u Heopranwdeckass xumus: T.2. XUMHUYECKAE CBOMCTBA HEOPTAaHUYECKUX BEINECCTB
/ Bopooses A.@., Ky3uenos H.T., IuBamse A.YO. [u np.]; mox penakuueir A.®. BopoObeBa. —
Mocksa: Akagemkuura. 2007. —544 c. - ISBN 5-94628-256-5.

13. Bammaxos, B.U. Kiaccel HeopraHndeckux coeanHenunii: yued. mocodue / B.M. Bammakos,
C.A. Cumanosa, HM. BypmuctpoBa; MunucrepctBo oOpasoBaHus 1 Hayk Poccuiickoii ®eneparii,
Canxr-TletepOyprexuii — ToCyIapCTBEHHBIA — TEXHOJMOTWYECKU MHCTUTYT (TEXHUYECKUH — YHHUBEPCHTET),
Kadenpa neoprannueckoid xumun. — Cankr-IlerepOypr: CIToI'TU (TY), 2007. — 35 c.

14. Bammaxos, B.JM. TaOmuipl OCHOBHBEIX CBOMCTB DJJIEMEHTOB U UX COCAWHCHUM: METO/I.
ykazanus / B.M. baumakoB, A.B. 3unuenko, H.M. BypmucrpoBa; MuHHCTEPCTBO 0OpasoBaHUs U
Hayki Poccuiickoit @eneparmy, Cankr-IletepOyprekuii  TocyIapcTBEHHBIM TEXHOIOIMYECKUH WHCTUTYT
(Texaryeckuii yHuBeperter), Kadenpa seopranmaeckori xummm. — Cankr-IlerepOypr: CITOI'TH (TY), 2018.
—42c.

15. Kucenesa, H.I1. Ctexuomerpuueckue 3aKOHbl XAMUU. ATOMHBIE, MOJICKYJISIPHbIE U MOJISIPHBIE
Mmacchl: yued. mocooue / H.II. Kucenéra, E.M. Macnos, T.b. IlaxomoBa; MunHCTepCcTBO 00pazoBaHMs
u Hayku Poccuiickoit denepariy, Cankr-IlerepOyprekuii  TocyiapCTBEHHBINA TEXHONOTMYECKAM WHCTUTYT
(Texuryeckuii yHuBepenter), Kadenpa neopranmdeckoit xumum. — Cankr-IlerepOypr: CIIOI TU (TY), 2007.
—26c.

16. Xumus osnementoB. Yacte l. S-anmemeHth: y4e6. mocobme / B.M. bammaxkos,
E.A. Anexcanaposa, T.b. [JaxomoBa; MunucrepctBo oOpasoBaHust 1 Hayku Poccuiickoit @enepariu,
Cankr-TletepOyprexuii  roCyIapCTBEHHBIA — TEXHOJOTMYECKU MHCTUTYT (TEXHUYECKUH — YHHUBEPCHTET),
Kadenpa neopranmueckoii xumvrn. — Cankr-Ilerepoypr: CIToI TU (TY), 2008. — 78 c.

17. TonnOpaiix, 3.E. COoopauk 3amau u ynpaxunenuid mo xumun / 3.E. T'onpOpaiix — Mocksa:
Actpens, 2004. —383 c. - ISBN 5-17-011684-5.

18. bBammaxoB, B.M. Xumudeckoe paBHOBecue: yueOHoe mocobue / B.M. bammakos, T.b.
[TaxomoBa; MunucrepctBo oOpazoBanust W Hayku Poccuiickont ®eneparmy, Cankr-IlerepOyprekuit
TOCYIAPCTBEHHBIA TEXHOJIOTMYECKM HMHCTUTYT (TeXHUYeckuii yHuBepcHteT), Kadenpa HeopraHmdeckon
xumun. — Cankr-TlerepOypr: CIIOITU (TY), 2019. —42 ¢

19. Dnekrponsl B arome. OCHOBHBIE TEOPETHYECKHE ITOJIOKEHUS M KOHTPOJBHBIE BOIPOCHL:
yaebnoe nocobue / H.C. [Tanuna [u ap.]; Munucrepcrso oOpazoBanmsi 1 Hayki Poccuiickoit Denepartiy,
Canxr-TletepOyprexuii — roCyIapCTBEHHBIA — TEXHOJMOTWYECKU MHCTUTYT (TEXHUYECKUH — YHHUBEPCHTET),
Kadenpa neopranmyeckoit xumvrn. — Cankr-Ilerepoypr: CIToI' TU (TY), 2018. — 63 c.

20. bammakoB, B.M. Mapranen, TexHenuii, peauii: YueoHoe mocooue / B.W. bammakos, E.A.
Anekcanaposa, T.b. ITaxomoBa; MunuctepcTBo 00pasoBanust 1 Hayk Poccuiickoit ®eneparyu, CaHKT-
neTepOyprekiii TocyqapCTBEHHBIM TEXHOJOTHYECKUW HHCTUTYT (TEXHUYECKUN YHHBEPCHUTET),
Kadenpa neopranmueckoit xumuu. — Cankr-IlerepOypr: CIIGI'TU(TY), 2020. —35 c.

0) 3JIeKTPOHHBbIE y4eOHbIe N3IAHUS

1. Bbammaxos, B.W. Tepmoxumuss u 37eMEeHTapHBIE OCHOBBI XUMHUYECKOW TEPMOIMHAMUKH:
yaebHoe mocobue /B.M. bammakos, T.b. [laxomoBa; MunwnctepctBo 00pasoBaHMsi U HAyKd
Poccuiicroit @eneparyn, Cankr-IlerepOyprekuii  TocynapCTBEHHBIM  TEXHOMOTMYECKH MHCTUTYT
(Texamueckuii yHuBepeuTer), Kadenpa neoprannyeckoit xumun. — Cankr-1lerepOypr: [0. u.], 2019.
— 45c¢. // CIIGI'TU. Dnexrponnas Oubmmoreka. — URL: httpsJ// technolog.bibliotech.ru
(mara obpamenus:10.09.2020). — Pexum gocTtymna: Ajs 3aperucTpup. Moab30BaTelNe.

2. baumako, B.W. Monnsle peakunu: npakrukym / B.M. bammakoB, E.A. Anexcanaposa,
T.b. [laxomoBa; MunuctepctBo oOpazoBaHusi u Hayku Poccuiickort @Deneparin, CaHKT-
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[erepOyprckiii  TOCYIAPCTBEHHBIA — TEXHOJIOTMYECKAN  MHCTUTYT (TEXHUYSCKM YHUBEPCHUTET),
Kadenpa neopranmueckoii xumun. — Cankr-IlerepOypr: [6. u.], 2019. — 38 ¢c. // CIIOI'TH.
OnexrpoHHass  Oubnmoreka. — URL:  https//  technologbibliotechru  (mara
obpammenusi:10.09.2020). — Pexxum gocrtymna: ajis 3aperuCTpUp. MOJIb30BaTEICH.
bammakos, B.W. ['eTeporennple  paBHOBecHs:  mnpaktukym /  B.W. Bammaxos,
E.A. AnekcannpoBa, T.b. [laxomoBa; MunucrepctBo oOpasoBaHuss M Haykd Poccuiickoid
Deneparyn, Cankr-IlerepOyprekiii  TOCYIapCTBEHHBIN TEXHONOTMYECKMI HMHCTUTYT (TEXHUUYECKU
yuuBepenter), Kadenpa neopranmdeckoir xumun. — Cankr-TlerepOypr: [0. u.], 2018. — 29 c. //
CIIoI'TU. Dnexrponnas Oubmmoreka. — URL: httpsy// technologbibliotech.ru (mara
obpamenusi:10.09.2020). — Pexxum gocTyna: ams 3aperucTpup. mojb30BaTesei.
bammvakos, B.M. T'oMoreHHbie paBHOBECHS B PAcTBOpax 3JIEKTPOJUTOB: MPAKTUKyM /
B.M. baimmakos, E.A. Anekcanaposa, T.b. IlaxomoBa; MuHHCTEPCTBO 00pa30BaHUS M HAYKH
Poccuiicroit @eneparyin, Cankr-IlerepOyprekuii  TocynapCTBEHHBIM TEXHOMOTMYECKHA MHCTUTYT
(tTexanueckuii yHUBepenTeT), Kadenpa neopranmieckoit xumun. — Cankr-IlerepOypr: [0. u.], 2018.
— 28 c. // CIIOI'TU. Dnexrponnas oubmmoreka. — URL: https// technolog.bibliotech.ru
(mata oOpamenuns:10.09.2020). — Pexum goctyna: ajs 3aperucTpup. Mojab30BaTeNeH.
bammakos, B.M. KommnnekcHbie coenuHeHus: mnpaktukym / B.W. bammakos, E.A.
Anexcanaposa, T.b. [laxomoBa; MununcrepctBo 00pazoBaHust 1 Hayku Poccrickoit deneparmiy,
Canxr-IlerepOyprekuil rocynapcTBEHHbIN TEXHOIOTWYECKIT MHCTUTYT (TEXHYECKU YHUBEPCHUTET),
Kadenpa neoprannueckoit xumun. — Cankr-IlerepOypr: [6. u.], 2019. — 38 c. // CIIOI'TH.
OnekrponHas  Oubmmoreka —  URL:  https//  technologbibliotechoru  (marta
obpamenusi:10.09.2020). — Pesxxum goctymna: ajist 3aperucTpup. Moab30BaTeNeH.
OKuCIUTENbHO-BOCCTAHOBUTENBHBIE peakuuu: mnpaktukym / B.. bammakos, E.A.
AnekcannpoBa, T.b. [TaxomoBa, T.B. Ky3nemoma; MwuHHCTEpCTBO 00pa3oBaHUsI W HAYKH
Poccuiickoit ®eneparyy, Cankr-IletepOyprexiii  rocyapcCTBEHHbBIM TEXHONOTMYECKU MHCTUTYT
(rexamyeckuii yauBepeuter), Kadenpa neopranmdeckoit xumim. — Cankr-TlerepOypr: [0. u.], 2018.
— 34 c. // CIIOI'TU. Dnexrponnas oubmunoreka. — URL: https// technolog.bibliotech.ru
(mata oopamenus:10.09.2020). — Pexxum noctyna: ist 3aperucTpup. Mmojib30BaTeleH.
[Nanuna, H.C. DnekrpoHsl B aToMax v MoJiekynax. YacTte 1. DyIeKTpoHBI B aToMe: yueOHOe
nocobue/H.C. Ilanuna, A.M. @umep, A.H. benseB; MunucrepctBo o0pa3oBaHUsI U HayKH
Poccuiickoit @eneparmy, Cankr-IlerepOyprekiii  TocyapCTBEHHBIM  TEXHOJIOTUYECKAN HHCTHTYT
(Texumueckuii yHuBepeutet), Kadenpa neopranmyeckoit xumvnu. — Canxr-IlerepOypr: [6. u.], 2016.
— 53 c. /l CIIOI'TU. Dnexrponnas oubmuoreka. — URL: https// technolog.bibliotech.ru
(mata oopamenus:10.09.2020). — Pexxum nocTyna: it 3aperucTpup. moJib30BaTelei.
bammakos, B.M. TaOnumbl OCHOBHBIX CBOWMCTB 3JIEMEHTOB M HMX COCOUHEHUI: METO/L.
ykazanust / B.J. bammakoB, A.B. 3unuenxo, H.M. BypmmucrpoBa; Munucrepcto
oOpasoBanuss W Hayku Poccuiickoit  ®@enepariy, Cankr-IlerepOyprekiii — rocynapCTBEHHBIH
TEXHOJIOTUYECKU HMHCTUTYT (TeXHWYecKuii yHuBepcuter), Kadenapa HeopraHMYeCKOM XUMUH. —
Cankr-TlerepOypr: [6. u.], 2018. — 42 c. // CIIGI'TU. Dnekrponnas 6ubmmoreka. — URL:
https// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexum moctyma: ans
3aperuCTpUp. MOJIb30BaTENCH.

. AxmeroB, H.C. O0mass u Heopranudeckass xumus: YueOHuk / H.C. AxmeroB — CaHKT-
[MerepOypr: Jlanp, 2021. — 744 c. — ISBN 978-5-8114-6983-3 // Jlanb: 31eKkTpoHHO-
oubmmoreunas cuctema. — URL: https// e.lanbook.com (mara o6pamenus:11.09.2021). —
Pexxnm noctyna: 1o noanucke.



10.

11.

12.

13.

bammako, B.M. Xumuyeckoe paBHoBecue: yaeOHoe mocodue / B.M. bammakos, T.b.
[TaxomoBa; Munucrepcto oOpazoBanust v Hayku Poccuiickoii denepariim, Cankr-1letepOyprexuit
TOCYJIAPCTBCHHBIA ~ TEXHOJIOTMYECKU ~ MHCTHTYT — (TexHuyecknii  yHmBepeuteT), Kadempa
HeopraHwdeckoi xumvun. — Caskr-TlerepOypr: [6. u.], 2019. — 42 c. // CIIOI' TU. DnekrpoHHas
oubmmoreka. — URL: https// technolog.bibliotech.ru (mata o6pamenuns:10.09.2020). —
Pesxxum nocTyma: i 3aperucTpup. MoIb30BaTeNeH.

OnekrpoHbl B atoMe. OCHOBHBIE TEOPETHUECKHE TMOJO0KEHUSI U KOHTPOJIBHBIE BOIIPOCHI:
yuebHoe nocobue / H.C. [lanuna [u nap.]; MunucrepctBo 0OpasoBaHusi 1 Hayku Poccuiickoit
Oeneparin, Cankr-TlerepOyprexkiii  TOCYIAPCTBEHHBINA TEXHOJIOTMYECKAN WHCTUTYT (TEXHUYSCKU I
yauBepeurer), Kadenpa neopranmueckoii xumun. — Cankr-IlerepOypr: [6. u.], 2018. — 63 c. //
CIIOI'TU. Dnexrponnas Oubinmoreka. — URL: https// technolog.bibliotech.ru (mara
o6parienns:10.09.2020). — Peskum gocTyma: i 3aperuCTPUP. MOIb30BaTEICH.
bammaxkos, B.W. Mapraner, Texaenuii, peauii: yaeonoe mocooue / B.1. bammakos, E.A.
Anekcanaposa, T.b. [laxomoBa; MunucrepctBo oOpasoBanus 1 Hayku Poccriickoii deneparim,
CaHKT-TIeTepOyprCKUil  TOCYTapCTBEHHBIM TEXHOJOTUYECKAM HWHCTUTYT (TEXHUYECKUU
yHuBepcurer), Kadenpa neoprannyeckoit xumuu. — Cankr-IlerepOypr: CIIOI' TU(TY), [O.
u], 2020. - 35 ¢ / CHOITA.  DOnexrponHas Oubmuoreka. — URL:
https//technolog.bibliotech.ru (mara oOpamenus: 16.10.2020). — Pexxum nmocryma: ams
3apeructpup. [lonb3zoBareneii

bammvakoB, B.JM. Artombl um ux crpoeHue: yueOHoe mocodue / B.M. Bammaxos, E.A.
Anekcannposa, T.b. [laxomoBa; MunucrepctBo oOpasoBanus 1 Hayku Poccriickoii deneparmm,
Canxkr-IleTepOyprckuid  rocyapCTBEHHBIM TEXHOJIOTUYECKAM WHCTUTYT (TEXHHYECKUMN
yauBepcuter), Kadenpa neopranndeckor xumuu. — Cankr-Ilerepoypr: [6. u.], 2021. — 53
c. // CII6I'TU. Dnexrponnas 6ubmanoreka. — URL: https//technolog.bibliotech.ru (nara
obpameHus: 7.12.2021). Pexxum moctyma: uist 3aperucTpup. moJib3oBaTeen

8. Ilepeyenb pecypcoB  HH(}OpPMANMOHHO-TEJIE KOMMYHUKAIIMOHHOH  CeTH

«I/IHTepHET», He00XO0UMBIX JIJIf1 0CBO€HUS AUCHUIIJINHBI.

y4eOHBbII IJIaH, PIIJ u y4e0HO-METOIMYECKHE MaTepHaJIbl:

https://media.technolog.edu.ru

AJIEKTPOHHO-O0UOINOTEYHBIE CUCTEMBI:

CIIGI'TU: snextpoHHO-0MOMMOTEUHAas cuctema: cailt. — Cankr-IlerepOypr, 2011 —. —

URL: https//technolog.bibliotech.ru —Pesxum moctyma: ass 3aperucTpup. mojb30BaTeleH.

JlaHb : 3eKTpOHHO - OubimoTeyHas cuctema : caiit. — Cankr-IlerepOypr, 2016 —. —

URL: https://e.lanbook.com

Jns co3maHus WHIUBHUAYaJdbHBIX 3aJaHUN JI1 CAMOCTOSATENBHON paboOThl CTYICHTOB

c(opMHpPOBAaH KOMIIBIOTEPHBI OaHK AaHHBIX, COJAEpXKALMI MaTepual IO BCEM TeMaM,
NpEICTaBICHHBIM JUI CaMOCTOSITENBbHOM paboTbl. Ha ocHOBe OaHKa JaHHBIX cO3/laHA H
3(GPEKTUBHO HCIIONIB3YeTCS KOMIIBIOTEpHAst Iporpamma Juist (OpMHPOBAHUS COAEPIKAHUS
CaMOCTOSITEIbHBIX pab0T MHAMBUIYAIBbHO JUIS KaXA0ro cryfaeHTta. Ilporpamma paet nmpoxue


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

BO3MOXHOCTH BapbHpOBaTh HE TOJIBKO COACPIKAHHC 3aJaHU# 110 pasIndHbIM TEMaM H HX
COUYCTAaHHUAM, HO TAKKEC HUX 00BeM.

9. MeTonnueckne yKa3aHus 1Jisl 00y4aommxcsl M0 0CBOE HUIO THCIUTIJIMHBI.
Bce Buapl 3ansatuii mo mgucnumianHe «OOm@s W HEOpPraHWYecKass XWMHUs» MPOBOJISATCS B
COOTBETCTBHH C TpeboBanusamHu cienyronmx CTII:

CTIT CIIoI'TU 040-02. KC VYK/IB. Buast y4eOHbix 3anstuii. Jlekuws. OOume
TpeOOBaHUS;

CTO CIIoI'TA 018-2014. KC VYK/IB. Bunsl yuebubix 3aHsatuii. CemMuHapbl Hu
npakTrueckue 3aHsaTus. O0mme TpeOoBaHUS K OPraHU3alliK U ITPOBEACHHMIO.

CTO CIIoI'TU 020-2011. KC YKAB. Bunsr yaeOHbIX 3anaTuii. JlabopaTopHbIe 3aHATHS.
OOume TpeOOBaHMS K OpraHU3alluy U TTPOBEACHUIO.
CTII CIIoI'TU 048-2009. KC YKJ/IB. Bunapl yueOHbIX 3ansaTH. CamocTosTenbHas

nmJIaHupyeMas padota ctyaeHToB. O0nme TpeOoBaHMs K OpraHU3aIlUH U MTPOBEICHHIO.

CTII CII6I'TH 016-2015. KC YK/IB. [lopsimox mpoBeAeHNs 3a4€TOB U 9K3aMEHOB.

[InanupoBanue BpeMeHU, HEOOXOJUMOTO Ha U3ydeHUE NaHHOW AUCHHIUIMHBI, JIydIle
BCETO OCYIIECTBIISATh Ha BECh CEMECTp, MpeaycMaTpuBasi MPU ITOM DETYISPHOE IMOBTOPEHUE
IPOMJEHHOI0 MaTepHana.

OCHOBHBIMHU YCJIOBHUSIMHU IPAaBUJIBHOM OpraHM3allul y4eOHOro Imporecca sl CTYJECHTOB
SBIISICTCS: TIJIAHOBOCTh B OpPraHU3allMM y4eOHOW paboThl; cCephe3HOE OTHOIICHUE K H3YUYEHUIO
MaTepuaia; HOCTOSHHbBINA CAMOKOHTPOb.

Ha 3apsarus CTYACHT OOJDKCH IPHUXOAUTb, UMECA Oarax 3HAHUU U BOIIPOCOB IIO YiKC
U3y4EHHOMY MaTepuany.

10. ITepeuyeHb MH( OPMALMOHHBIX TeXHOJIOTHIA, HCNOJIB3yeMbIX NPH OCYIECTBJIe HUH
o0pa3oBaTeIbHOI0 NpoLEeCcca M0 AMCHUILINHE.
10.1. Ua¢d opmanmoHHbI€e TEXHOJIOTHM.
B yuebHoM mpomecce MO JaHHOM JUCHUIUIMHE MPEAyCMOTPEHO HCIOIb30BaHUE
UH(QOPMAITMOHHBIX TEXHOJIOTHIA:
YTEHHE JISKI[UH C MCTIOJIB30BAaHUEM CIIa I-Pe3eHTallU;
B3aUMOJICHCTBHE C OOYJarONMMHUCS TTOCPEACTBOM JJICKTPOHHOW HWHGOPMAITMOHHOMI
o0Opa3oBaTeabHON Cpebl.
Pazpaborana u ucnonb3yeTcs B yaeOHOM Mpoliecce KOMIbIOTepHas mporpamMma «Ipenaxep-
KOHTPOJIEP» IO TPEM OCHOBOMOJIAralOLIMM TeMaM HavyaJbHOTO Mepruoa 00ydeHus:
- KJ1acChl HEOPTaHMYECKUX COeAMHEHU N
- OKMCJINTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIUN
- peaxkii HOHHOTO OOMEeHa.
I[To teme «Kiacchl HEOpPraHMYECKMX COEAMHEHUI» co3gaHa KommbioTepHas “‘Tecr-
nporpamma’”, 03BOJISIONASI ONIEPATHBHO IPOBEPATH 3HAHUS CTY/AECHTOB.

10.2. IIporpamMHoOe obecnevyeHuUe.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX 1 HH( OPMALHOHHBIEC CIIPABOYHbIC CHCTEMBI.
CnpaBouHo-nouckoBas cucrema «Koncynprant-1Lmrocy
WwWw.chem.msu.ru — oOy4atorie pecypcbl Xumuueckoro ¢dakyiasrera MIY;



DJIEKTPOHHO- 0N OIMOTEYHBIE CUCTEMBI, npejyiaraemMbie OMOIMOTEeKON
CIIoI'TH (TY).

HNurtepHeT-pecypcesl:

1. Poccuiickoe obpazoBanmue. denepanbHbIii 00pa30BaTENbHBIN MOPTAT PexkuM moctymna
http//www.edu.ru/

2. DnekrpoHHas 6ubaunoTeka «bubIuoTex»

3. Caiit EBponelickoro naTeHTHOro BeqoMcTBa. Pexum nocryna
httpz//ep.espacenet.com.

4. Nanotechnology - Pexxum nocrtyma - http//iopscience.iop.org/0957-4484 PO
CIIor'y, bBAH

5. Nature Nanotechnology/ Pexum JOCTyIIa -
http/Awww. nature.com/nnano/index. html

6. W3natensctBo IEEE. Pexxum moctymna - www.ieee.org,

7, znarensctBo SPRINGER. Peskum moctyma - www.springerlink.com,

8. Hayunsiii neatp CHEMWEB. Pexxum noctyma - www.chemweb.com,

9. Hayunsrnii ieatp PUBS.ACS. Pexxum moctyma - www.pubs.acs.org,

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

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

11. bubnumorexka mnareHTOB. Pexxum poctyma - www.uspto.gov, 12. Xummueckas
sHUUKIONENUs. Pexxum noctymna http //www.cnshb.ru/AkDiL/0048/default.shtm,

13 bubarnoreka eLIBRARY. Pexum mocryna - www.elibrary.m

14.bubnnoreka. Pexxum goctymna - www.chemport.m,

15 Bubnunoreka. Pexxum gocrymna - www.diss.rsl.m,

16.bubaroreka. Pexxum moctyma - www.biblioclub.ru,

17. Caiit o HanotexHosorusx Nel B Poccuu. Pexxum noctyna - www.nanonewsnet. m.

11. MarepuajbHO-TeXHUYECKasi 0a3a, HeoOXxoaumasi Ui  OCYLIECTBJIe HUS
00pa3oBaTeJILHOIO MPOLECcca MO AUCHUIJINHE

[Ipu mpoBeneHUN TEKIMOHHBIX U CEMUHAPCKUX 3aHATUN MO AUCHUIUIMHE UCIOJIB3YeTCs
ayaUuTOPHBIA (QOHA Yy4eOHO-METOJAMYECKOTO YIpaBJICHUsS, MYJIbTUMEIUNHOE OO0OpYyIOBaHWE,
KOJUICKIIMSI PEAKTUBOB M IPUOOPOB ISl IEMOHCTPAIIUY XUMHYCCKUX PEAKIINH BO BPEMS JICKITUI

JlaGopaTopHble 3ajibl OCHAIIECHBI JOCKaMH, BBITSDKHBIMU IIKagamu, J1a00paTOpHBIMH
CTOJIaMH, TOPKaMH C pPEaKTHBaMH, INTaTHBaMU C MPOOMpKamMH, HaOOpaMu pPEaKTHBOB M
nabopaToOpHOM MOCY/IbI, IIEHTPUdyramu.

[TomereHust 1Jisi CaMOCTOSTENBHON PAOOTHI OOYYAIONMXCS OCHAIECHBI KOMITBIOTEPHOMN
TEXHUKOM C BO3MOYKHOCTBIO TOAKIIOUEHUsS K cetn "MHTepHET" M oOecrneyeHueM J0CTyra B
AJIEKTPOHHYIO MH(POPMAITOHHO-00pa30BaTENbHYIO CPEAY OpraHU3aIlHH.



12. Oco0eHHOCTH OCBOEHUSl NUCUMIUIMHBbI WHBAJMIAMHM W JMUAMH C OrPAHUYEeHHbIMH

BO3MOKHOCTSIMHU 310POBbA.

JUis MHBaNMMIOB W JIMII C OIPAaHMYCHHBIMH BO3MOXKHOCTSAMH Yy4eOHBbIE IpoIlecc
OCyIIECTBIsIETCST B cOOTBeTCTBUM C llososkeHneM 00 opraHu3anuu ydeOHOro mporecca Ajs
00y4eHHMSI MHBAJIUJOB U JHI[ C OrpaHUYEHHBIMH BO3MOXKHOCTsIMU 310poBbsi CIIGI'TU (TY),
yTBEpKIEeHHBIM pekropoMm 28.08.2014r.

[punoxenne Ne 1
K paboueil nporpaMme AVCIMIUIUHBI

DoH/I OLIEHOYHBIX CPEe/ICTB
AJI MIPOBe A HUS MPOMEKYTOYHOM aTTeCTALMH 110
aucuuiuinge «O0masi ¥ HeOpPraHu4ecKass XUMM»

1. IlepeyeHb KOMIEe TEHIMIA M 3TANIOB UX () OPMHUPOBAHMS.
KomnereHuun
Jran
Hupexc DopMyJTHPOBKA
¢ opmupoBanust
OIIK-2 | CnocoOeH MpUMEHSITh OCHOBHBIE 3aKOHBI 1 METOTBI IPOMEKYTOUHBII

MCCIIe0BAaHUM €CTECTBEHHBIX HAYK IS pEIICHUS 3a/1a4
npodeccruoHanbHON NeSTETbHOCTH




2. Iloka3areyiu u KpUTEpPUHA OLICHUBAHUSA KoMIIe Te HIIUI Ha PA3IHYIHBIX 3Talax ux (l)Ole/lpOBaHHH, HIKaJa OI¢eHUBaHUA

Kon n naumenoBanue ITokazarenu c(hopMHPOBAaHHOCTH Kpurepuit YpoBHU C(HOPMHUPOBAHHOCTH
VH/IMKATOpa JTOCTWKEHUS (IeckpunTOopHI) OLICHUBAHUS (ormcanue BBIPAKEHHOCTH JECKPHITTOPOB)
KOMICTCHIMHN «YZOBJIETBOPUT €JIbHO» «XOpOLIO» «OTJIIMYHO»
(TIOpOroBBIiA) (cpenamif) (BBICOKHI)
OIIK-2.4 3HaAeT TEOPETUUYECKUE OCHOBBI OTtBeTHI Ha | Umeer npencraBnenue | Jlaér onpeneneHus | [IpaBuibHO 0OBSCHSET
Bri16op 6a30BbIxX oO1ieil 1 HeopraHu4ecKkoi Borpockl Ne 1-77 | 00 OCHOBHBIX | OCHOBHBIX  ITOHSITUM | IOHATUS U TEPMHUHBI
(r3rUecKux u XAMHH, TOHUMATh TPUHIIUIIBI K DK3aMEHY XUMHYECKUX XUMHH, XOPOLIO 3HAET | XMMHH, 3HAET

XUMHUYECKHX 3aKOHOB
JUISL pelieHUs 337149
npogeccuoHaIbHOM
JeATEIbHOCTH

CTPOEHHUSI BEILECTBA,
MPOTEKAHU S XUMUYECKUX
MPOLIECCOB.

(3H-1);

YMeeT ucnonb3oBaTh 3T
OCHOBBI JIsI pEIICHU ST
NPUKIAAHBIX 33/1a4 B CBOEH
npogeccuoHAIbHOM
JeSTEIIbHOCTH

(¥-1);

Bnageer Teopetnyeckumu
METO/IaMU O CAHUsI CBOMCTB
MPOCTBIX U CJI0KHBIX BELIECTB
Ha OCHOBE JICKTPOHHOTO
CTPOEHHUS UX aTOMOB U
noJjoxenus B llepuoanyeckoit
CUCTEME XUMHYECKUX
3JIEMEHTOB.

(H-1)

TCPMHUHAX, HO JAaCT HUX

XHMHUYECKHE CBOMCTBA

XHMHYECKHE CBOMCTBA

OIpE/ICTICHUsI HEYETKO | BEILIECTB U | BEIIECTB U
MaTepuasoB MaTepHaoB

YMeer HCHosb30BaTh | YMeer YBEPEHHO | YMeEET IPaBUIIBHO

XUMUYECKUE TIOHSTHUS | HCIIOIB30BATh MCIIOJIB30BATh

U TCPMHUHBI, HO Ja€T UX
OnpeCaACICHUA HECUYETKO

OCHOBHBI€ TEPMHUHBI U
TTOHATHUS XUMUH,
XUMHYECKHE CBOMCTBA
BEILIECTB "

MaTepHalioB

MOHSITUSI 1 TEPMUHBI
XUMHH, XUMIYECKHAE
CBOMCTBA BEIIIECTB U
MaTeprualioB

HNmeer
YIIOBJIETBOPUTEIIHBIE
HaBBIKH
HCITOIB30BaAHU S
OCHOBHBIX TTOHSITHH H
3aKOHOB XUMHH

Bnageer, Ho HEUETKO
Ha3bIBACT, OOBACHSIET
MOHSTHS U TEPMHUHBI
XUMUH, XAMHYICCKUEC
CBOMCTBA BEILIECTB U
MaTepHuaioB

Bnangeer u npaBuibHO
Ha3bIBACT, OOBACHSIET
MOHSATUS U TEPMHUHBI
XUMHHU, XHMHUYECKHE
CBOMCTBA BEIIIECTB U
MaTepHaoB

[kana ouenuBanus coorBercTByeT CTO CIIOI TU(TY):
IPOMEKYTOYHASI ATTECTAIUS TIPOBOAUTCS B (JOpME HK3aMEHOB, PE3YIBTAT OICHUBAHUS — «OTIIMYHOY, «XOPOIIO», «YIOBIECTBOPHUTEIHHO.




3. KoHTpoJibHbIE 3aJaHUs] IS MIPOBeE/Ie HUSl IPOMEsKYTOYHOM aTTecTanun (AK3aMeH).
Bomnpocsl k 3k3ameHy.

1. DkcriepuMeHTAIbHBIE OCHOBBI COBPEMEHHOM MOJIEN CTpoeHus aroMa. [lmane-
TapHas Mojieb aroma Pezepdopaa. KBaHTOBBINM Xapakrep MOTIOMEHUS U H3ITY-
YeHUs DHEpruu aromamMu. KBaHTOBast MOIENb CTPOEHUS aTOMa BoopoAa 1o bo-
py.

2. KopmyckynsipHO-BOJTHOBBIE CBOHCTBa MUKPOOOBEKTOB. YpaBHEHHUE e bpoiis.
[IpyHuun  HEONpeaeNeHHOCTH Ielizenbepra. BonHoBas byHKIHSL.
KBanToBomexannueckas mozens crpoeHus aroma llpeaunrepa.

3. Aromuble opOuTanmu. KBaHTOBBIC Ynclia. DHEPTUs AJICKTPOHA B OCHOBHOM H
BaJICHTHO-BO30Y)KJICHHBIX COCTOSHUSX aToMa. S-, p-, d-, f-cocTosiHus 31eKTpoHa
U COOTBETCTBYIOLE UM (POPMBI HJIEKTPOHHBIX 00JIAKOB.

4. MHorosnekTpoHHble aToMbl. KBaHTOBBIE UKClia U TTOPSJIOK 3aMOJHEHUS dIIeK-
TPOHHBIX CJIOEB U 000JI0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIIUIT MUHUMYMa
sHepruu, npuHuun [aynu, npasuio XyHaa.

5. S-, p-, d-uf- snementsl. Pacmonoxenue 31eKTPOHHBIX 00JIaKoB S-, p-u 0- opOu-
Tajiell B IPOCTPAHCTBE BOKPYT spa.

6. Ilepumonmueckuii 3akoH /.M. MenneneeBa. [lepnonnyeckas cuctema 3J1€MEHTOB
KaK €CTeCTBEHHas KilacCU(UKAIUs 3JIEMEHTOB IO CTPOCHHUIO BHEIIHUX 3JIEK-
TPOHHBIX 000J0uek aromMoB. Ctpykrypa Ilepuoanueckoit cucremsl. [lepuonsl,
IpyHIbl, NOArpymnsl. [loiHbIe U HEMOIHBIE 3JIEKTPOHHbBIE aHAJIOTH.

7. Tlepmonuyeckue cBONHCTBAaaTOMOB: PAJHYC, SHEPTUS HOHU3AIUH, SHEPTUSI CPO-
CTBa K 3JEKTPOHY, AIEKTPOOTPULIATENBHOCTD, OTHOCHUTEJIbHASA
anekrpootputnatesibHocTh (0D0). [leproandeckue CBOWCTBA COSAMHEHH: CO-
CTaB, CTPOECHHE, KUCIOTHO-OCHOBHBIE U OKHCIMTEIIbHO-BOCCTAHOBUTEIIBHbIC
CBOMCTBA.

8. HemMOHOTOHHOCTH M3MEHEHUS CBOHCTB DIIEMEHTOB B IOATPYIIAaX — BTOPHYHAST
epuoauyHoCcTh. Hemepumoaudeckue cBoWCTBa aToMoB. JlnaroHaimbHOE
CXOJCTBO 2JIEMEHTOB B llepunonnueckoii cucreme.

9. INpuunHa oOpa3oBaHUs XUMHUUECKON CBsI3U. KBAaHTOBOMEXaHUYECKOE OIKCAHHE

XAMHUYECKOW CBSI3U B MOJIEKYJIe Boaopoja no ['eitiepy - Jlongony. Meron BaJIeHTHBIX

cBszeil. KoBanenTHast cBsi3b. MexaHU3MBI 00pa30BaHUs XUMHUYECKON CBSI3U: OOMEHHBIH,

JIOHOPHO-AKIEITOPHBIHN, TATUBHBIN.

10. BanieHTHbBIE BO3MOXHOCTH U CTENIEHU OKUCJICHUS 3JIEMEHTOB. XapaKTepUCTUKU

XUMUUYECKOW CBSI3U: DHEPIrHs, JUIMHA, KPaTHOCTb, MOJSAPHOCTb. THUIBI XMMHUYECKHX

cBsizel (0-, 7-u O-cBsi3u). HampaBieHHOCTh M HACHIITAEMOCTh KOBAJIGHTHOH CBSI3U. Mo-

JIEKYJIbl C HEYETHBIM YK CIIOM 3JIEKTPOHOB.

11. I'uOpuu3amust aTOMHBIX OpOuTasiel. Teopus OTTAIKMBAHUS O-CBS3BIBAIONIX U

HEMOEJECHHBIX 3JIEKTPOHHBIX nap ['nmiecnu. ['eomMeTpuueckoe cTpoeHre MOJIEKY, HO-

HOB M KOMIIJIEKCHBIX COEIMHEHUM. JeIoKaIM30BaHHas T-CBSI3b.

12. TlonstpHOCTH MOJIEKYT M MOHOB. /[MaMarHuTHbIE U MapaMarHUTHBIE MOJIEKYJIBI.

CBsI3b MATHUTHOTO MOMEHTA C YU CJIIOM HECIIAPEHHBIX JJIEKTPOHOB.

13. Merox MonexkymsipHblXx opOuTaneii. OCHOBHBIE TIOJIOKEHUSI MeToJa

Monekymsapabix  opobutaneit (MO JIKAO). Cas3plBaronme, paspbIXISiONME U



HECBSI3bIBAIOIIME MOJIEKYJIsIpHbIE opOuTanu. KauecTBeHHOE ONMcaHue MOJIEKYIISIPHBIX
opOuTasiel IBYyXaTOMHBIX MOJIEKYJ M3 3JIEMEHTOB I1IEPBOIO U BTOPOTO MEPHUOJIOB.

14. OObsicHEeHHE MarHUTHBIX CBOMCTB MOJIEKY]I M MOHOB C MO3UIUii MeToga MO
JIKAO. ConocTraBiieHre BO3MOKHOCTEH METO/a MOJISKYISPHBIX OpOWTaliel U MEeTo/1a
BAJICHTHBIX CBs3€i. V30371€KTpPOHHBIE YaCTHUILBI.

15. T'a3000pa3Hoe M KOHICHCHPOBAHHBIE COCTOSHHS BeIlecTBA. BaneHTHble U
HEBAJICHTHBIE CUJIbI CLIETIJICHUS MEXAy aTOMaMH, MOJIEKYJaMU B TBEPABIX U KUIKUX
BEILECTBAX.

16. Nonnas u merauueckasl CBs3b. Kpucrammmdeckue u aMopgHbIC BEIeCTBA.
ATOMHBIE, METaUIMYECKUE, HMOHHBIE M MOJICKYISIPHbIE KPUCTAUIMYECKHE PEILETKU.
Cunet Ban [lep Baansca (opueHTalMOHHOE, WHIYKIITUOHHOE, JHCIIEPCHUOHHOS
B3auMo/eiicTBre). BogopoaHas cBs3b, €€ NpOsBIEHNE B CBOMCTBAaX BEILECTB.

17. TlonsiTE O TEPMOJMHAMUUYECKON CHUCTEME. PaBHOBECHBIE M HEPaBHOBECHBIE
XAMHUYECKHE Tporuecchl. OYHKIUN COCTOSHUS. BHYTpEHHS SHEpPrusi W HHTAIbIUL
TepmoxuMus. DK30TEpMUUECKHE M HSHJIOTEPMHUYECKUE peakiuu. TepMOXMMHUYECKOe
ypaBHeHHe. VI3MeHeHue »HHTANbIUU KaK XapaKTepUCTUKU TeroBoro sgddexra
XAMHYECKON PEAKIINU.

18. 3akoH ['ecca u ero mpuMeHEHHUE IS pacueTa TEMIOBBIX dI(PPEKTOB XUMHUUECKUX
peakuuii. CtangaptHbie ycnoBus. [lonsaTue o ctanaapTHoM cocTosiHMU. CTaHAapTHbIE
SHTAJIBIIUU 00pa30BaHMs BELIECTB. DHEPTUH CBsA3EH B MOJIEKYNax.

19. Tlonstue o0 »HTpomuu. AOCONIOTHAs JHTPOMHUS W CTPOCHHUE BEICCTBA.
N3meHenune sHTPONNHU B X01€ XMMUYECKUX PEaKLUi U pa3InuHbIX IPOLECCOB.

20. Xumunueckoe paBHoBecue. CBoOonHas sHeprust [n66ca. M3smeHnenue sHeprun
['n60ca kaKk TepMOIUHAMHYECKUI KPUTEPUIA BO3ZMOXKHOCTH CAMOIIPOU3BOJIBHOTO TTPOTE-
kaHus peakuuu. CraHgapTHoe u3MeHeHHe sHepruu [ubbca B peakiuu. CBs3b
CTaHapTHOTO U3MEHEHU s YHepriu [ mO0ca ¢ KOHCTaHTOW paBHOBECHS. PacueT KOHCTaHT
paBHOBecusl. MIcxoaHbIe U paBHOBECHBIE KOHIIEHTPALIMU BEIIECTB. Biusinue Temnepary-
pBI Ha BeM4MHY 3Hepruu [ m66ca, KOHCTaHTY paBHOBECHSL.

21. OGpatumble U HeOOpaTUMbIE XUMUYECKHE pPeakuu. JInHAMUUECKUid XapakTep
XMMHYECKOTO paBHOBeCHS. CMEIEHNE XUMUUECKOTO PaBHOBECHS ITPU BHEIIHUX BO3EH-
ctBusix - npuHnun Jle Illarense - bpayHa u ero oOBSCHEHHWE C TO3UITUMA
TepMOAUMHAMUKU. BiusHue TemrepaTypbl, JaBJICHHS M KOHIIEHTPALlMM PEareHTOB Ha
XUMHUYECKOE PAaBHOBECHE.

22. CkopocTh XUMHYECKOM peakiuu. DakTopbl, BIHSIOINME HAa CKOPOCTh
XAMHYECKOW peakiuu. 3aKoH JAeUCTBYyrONMX Macc. KOHCTaHTa CKOPOCTH peakIuH.
3aBUCHUMOCTb CKOPOCTH PEaKIIMU OT KOHLIEHTpAluu peareHToB. [lopsaiok peakuuu u Mo-
JEKYISIPHOCTD 3J€MEHTApPHOM CTaANU XUMUYECKOU PEaKUH.

23. BiusiHue Temmeparypel Ha CKOPOCTh XMMHMYECKOM peakuuu. TemreparypHbId
kod(pdunrenT xumudeckor peakuuu. [Ipasmio Bant-T'odda. 3aBHCHMOCTH KOHCTAHTEHI
CKOpPOCTH OT TEMIIEpaTypbl. DHEPIUs akTUBanuU. YpaBHeHHe AppeHnuyca. [lonsrue o
MEXaHU3MaX XUMHYECKUX PEaKIUM.

24. Karanm3 w wHUIUHpoBaHue peaknuu. OOpa3oBaHHE MPOMEKYTOUYHBIX
COCIMHEHUM MpH KaTanu3e. [ OMOTeHHBIN M TeTepOreHHbIN KaTanu3. AfcopOuus u ee
POJIb B TETEPOI€HHOM KaTaJIu3e.

25. PactBOpbl Kak romoreHHbie cucremsl. [Ipeacrasnenus [I.U. Menneneesa, 1. A.
KabnykoBa, B.A. KuctsakoBckoro o npupoje XuIKkux pacTBopoB. [ uipatsl ¥ cObBATHI.



HenaceollieHHbIE, HACBIEHHBIE U IEpeChIEHHbIE pacTBOpPbl. CrocoObl BBIpaXeHUs
KOHIIEHTPALIMU PaCTBOPOB B IIPOLIEHTAX [10 MACCE U B €IMHUIIAX MOJISIPHOCTH.

26. VneanbHble U HEUIeaJIbHBIE paCTBOPBL. PacTBOpPEI 351eKTposiuTOB. PO Mosiekyn
pacTBOpHUTENs B IIpOLiecce pacia/ia AIeKTpoanuTa Ha HOHbI. CHIIbHBIE U clTa0ble AIEKTPO-
auThl. Teopus 3aekTponuTUUecKor nucconuanuu Appennyca. CTeneHp JUCCOLUau
3JIEKTPOJIUTA. 3aBUCUMOCTh CTEIIEHU IMCCOLMALMY AIEKTPOIUTA OT €10 KOHLIEHTPALN
(3axoH pazbasienust OCTBaNbIA).

27. Kucnotsl, ocHOBaHUSs1, aM(OTEPHBIE THAPOKCHIBI, COJIM C TOUKU 3PEHUS TCOPHUH
AJIEKTPOJIMTUUECKON TUCCOLUALAH.

28. KoHCTaHTBI [uCCOLMAMU CIIA0BIX 3JEKTPoIuTOB. CTyleHuaTas AUCCOIHALIHSL
KoHueHTpalnoHHble ¥ TEPMOIMHAMUYECKIE KOHCTAHThI U CCOLUAIIN Y.

29. CunbHbI€ IEKTPOIUTHI. AKTUBHOCTU MOHOB. MoHHas cuia pactBopa. Pacuér
KOHIICHTPALMil MOHOB B PaCTBOPAX CHJIBHBIX 3JIEKTPOJIUTOB.

30. DnexrpoauTrHyeckas Aucconranus Boabl. MoHHOe mpou3sBeaeHue Boabl. Boo-
poaHblii mokaszarenb. pH Kak e1rHBIN HapamMeTp ONMCAHUSA KMCIIBIX, HEHTPAIbHBIX U 11IE-
JIOYHBIX pacTBOPOB. KM CII0THO-OCHOBHBIE NHAUKATOPBI.

31. [Ilporonutuyeckass TeopHsi KUCIOT MW OcHOBaHuUMl bpencrena-Jloypu.
[lpotonutnyeckue paBHOBecus. Am@onauTel. Ponb pacTBopuTenss B KHUCIOTHO—
OCHOBHBIX B3auMoOAeHCTBUsIX. KHCIOTHBIE CBOMCTBA aKBOKOMILIEKCOB (aKBOKHCIIOT).
[IpeacraBienust 06 >IEKTPOHHON TEOPUM KHUCIOT U OocHOBaHUU JIptomca u Teopun
conbBocucteM. IIpencraBnenue o reopun KKMKO bacosno — [Mupcona.

32. VonHble peakiiuu B pactBopax. KoHCTaHTBI paBHOBECHSI MOHHBIX PEAKIUM U UX
pacuer. CMeIlEHHE HOHHBIX PAaBHOBeCU. Pacuer paBHOBECHBIX KOHIIEHTpaLMi B
KUCJIOTHO-OCHOBHBIX CHCTeMaX. MarepuanbHble OallaHChl B KUCJIOTHO-OCHOBHBIX
cuctemMax. MoJsibHbIE 10T KOMIIOHEHTOB PaBHOBECHBIX CUCTEM.

33. I'mapoau3 coseil u raloreHaHIuIpyua0B. 3aBUCUMOCTD CTENIEHU ruaposnsa u pH
pacTBopa OT KOHILIEHTPAllUM COJM U TeMIepaTypbl pactBopa. OcolOble ciaydan
TUIPOJIU3A.

34. Bydepusie pactBopsl. CootHomenue pH OydepHOro pacrBopa m KOHCTAaHTBHI
Jucconuanuu cinaboro snekrponuta. bydeprnas émkocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XUMHYECKOW MpPaKTUKe. AIIETaTHBIN U aMMHAYHbIN OydepHbIe pacTBOpHL. O0-
pasoBaHue Oy(epHBIX PacTBOPOB IPHU MPOTEKAHUU HOHHBIX PEAKIIUH.

35. I'ereporennsie paBHOBecus. [IponsBenenue pactsopumoctu. Pacuer pactBopu-
MOCTH MajopacTBOPUMOI COJIM MO BEIMYHUHE TPOU3BEACHUS PACTBOPUMOCTU. BinsiHue
Ha pacTBOPUMOCTb TEMIIEPATYPbI, KUCIOTHOCTH PacTBOPA, MPUCYTCTBUS OJTHOMMEHHBIX
MOHOB, ITPOIIECCOB KOMILIekcooOpa3oBanusl. IlepeBo B pacTBOp MalopaCTBOPUMBIX CO-
JeH.

36. CreneHu OKUCICHUS AIeMEHTOB. OKUCINTEIbHO-BOCCTAaHOBUTENBHbBIE PEAKLIUH.
Haubonee ymoTrpeOisieMble OKHCIWTENM M BOCCTAHOBHTENIM M WX IPEBpAICHUS B
pa3nuuHbIX cpeaax. OKUCINTEIbHO-BOCCTAHOBUTENIBHAS BOMCTBEHHOCTD BELIECTB. Pe-
aKIIMM CaMOOKHCJICHUSI — CAMOBOCCTAHOBJICHUS (AMCIPONOpLHOHUPOBaHus). Buyrpu-
MOJIEKYJIIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBlieHUE ypaBHEHUN
OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIN I, HAXOXKJCHHE CTEXMOMETPUUECKUX KOI(-
(GULIHEHTOB C MOMOIIBI0 MOHHO-3JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OaliaHca.

37. I'anbBaHn4ecKHe 3J1eMeHThl. CTaHAAPTHBINA BOAOPOIHBIN 3iIeKTpoa. CTaHaapT-
HbI€ DJJICKTPOJHBIE MOTEHIMaJIbl METAUIOB. Psnbl CTaHAAPTHBIX 3JIEKTPOJHBIX



MOTEHIIMAJIOB METAJUIOB (3JIEKTPOXUMHYECKUE DPSIIbl HANIPSHKEHUS] METAJIOB) B KUCIION
U IIEJIOYHOM Cpe/lax W X MPUMEHEHUE IJIsl PEIICHHUsT XUMUYECKUX 3a/ad.

38. CraHJapTHBIN OKUCIUTEIbHO-BOCCTAHOBUTENbHBIA MOTEHIMAN. YpaBHEHUE
PaBHOBECHOI'0 OKHCIIUTEIbHO-BOCCTAHOBUTENILHOTO OTeHIMaNa (ypaBHeHue HepHcTa).
Koncranta paBHOBecHS U OILICHKA BO3MOXKHOCTH CaMOMPOU3BOJIBHOTO MPOTEKAHUS
OKHCJIUTENbHO-BOCCTAHOBUTEIBHOM PEAKIINY B BOJHBIX PACTBOPAX.

39. BnusHue Ha BEIUMYUMHY OKHMCIHMTEIBHO-BOCCTAHOBUTEIBHOIO IOTEHIUATA
KUCJIOTHOCTH PacTBOpPA, MPUCYTCTBHS KOMIIJICKCYIOITIETO peareHTa, 00pa3oBaHUs Majo-
pacTBOPUMOIO COECIMHEHUSL.

40. DyeKTpoar3 pacTBOPOB U paciiaBoB. KaToaHbli M aHOHBIH MPOIIECCHI U 0011Iee
YpaBHEHUE peakuuu >Jekrpoiusa. llepeHanpspkeHue BbIIEICHUS BELIECTB  IIPU
anekrposn3e. 3akoHbsl Dapanes. XumMuyeckre UCTOYHUKH TOKA.

41. DnexTpoXxuMuUecKasi KOppo3usi METAINIOB U METO/IbI 3aIlMThHI OT HEe.

42. OnpeneneHue KOMIJIEKCHOTO coennHenus. Koopaunamnuonnas reopusi Bepue-
pa. LlenTpaynbHblii aTOM (MOH)-KOMIIJIEKCOOOpa3oBaTellb, JIMTAH/Abl. BHyTpeHHSST H
BHEIIHSISI Cepbl KOMILIEKCHOTO coequHenus. KoopauuanmonHoe uncno. Koopannarm-
OHHAasi EMKOCTh (IEHTATHOCTh) JTUTaHA0B. OCHOBHBIE THITBI KOMILIEKCHBIX COETUHEHUI:
AKBOKOMIIJIEKCHI, aIlyIOKOMILICKCHI, THIPOKCOKOMIIEKCH, aMMHAaKaTHI.

Homenknarypa KOMIIIEKCHBIX COCIUHECHUU.

43. Kapbonuisl, knactepsl, xenatsl. Konmenius 3(hhekTHBHOro aToOMHOTO HOMEpa.

44. T'eomeTprvecKkass KOH(PUTYypaIriusi KOMIUIEKCHOTO MOHA (MOJICKYJIbI) M THOPH -
3alMsl AaTOMHBIX OpOUTasIel [IEeHTpaJIbHOro aToMa (MoHa). 30Mepusi KOMIJIEKCHBIX CO-
CIMHEHNH.

45. DneKTpoauTUYECKas TMCCOIMaIMs KOMIJIEKCHBIX COCIMHEHU — MEePBUYHA U
BTOpUYHas. PaBHOBecHs B pacTBOpax KOMILIEKCHBIX COCIWHEHUM: CONbBATAIMOHHBIE,
TUJIpaTalliOHHBIC, KUCIIOTHO-OCHOBHEIE, PEAKIIUU 3aMEIICHU S, THEPTHBIC U TAOMIbHEIE
KOMIIJIEKCHBIE COEIMHEHHU . 3aKOHOMEPHOCTh TpaHcBausiHus .. Yepusesa.

46. OCHOBHBIE TIOJIOKEHHUSI TEOPHH KPHCTAUIMYECKOTO ToJisi. Pacmermienue
9Hepruu  J-3JIEKTPOHOB B MOJSIX  PA3IMYHON CHMMETPUHU: OKTadPUUYCCKOM,
TETPadAPUUECKOM, KBAIPATHOM. DHEprus CTabuIu3aluy MojieM JTUTaHI0B. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKCHI. CHEKTpOXMMHMYECKU psAn JuraigoB. KoMriuiekcsl
CUJIBHOTO U CJIa00ro noJjeu, ux KoHQUrypauuu U MarHuTHbHIE CBOMCTBA.

47. BnusiHrEe KOMIUIEKCOOOpa30BaHMs Ha MPOTEKaHWE OOMEHHBIX i OKUCIHTEIBHO -
BOCCTaHOBUTEIbHBIX PEAKIIUH.

48. Bogopon.

Haxoxnenne B npupone. Mzoronbsl Bogopona. CTpoeHue atomMa W MOJIEKYIIBI.
[Tonoxenue Bomopoma B Ilepuommueckoit Cucreme JI.M. MenneneeBa. Crenenu
okucieHusa. Pusznueckue M XMMHUYECKUE CBOWMCTBA BOJAOpOAd. MeTonpl MOJIydeHHUs
BOJIOPO/Ia B IPOMBILIIIEHHOCTHU U Ja00paToOpuH.

Coenunenus BoJoposa U UX cBoMcTBa. Tspkenas Bona. ['mapuasl, TMAPUI-UOH KaK
JIUTaH/I.

IIpumeneHue BOJOpOAA U €10 coeAMHEeHU . BonopoaHas sHepreTuka.

49. JIutuin.

Haxoxnenue B mpupoze. [lomydeHne MeTalIM4ecKOro JIMTHUS, €r0 XUMHUYECKHUE
cBolcTBa U puMeHeHue. OTHOIIEHHE K KUCJIOTaM, BOJIE U Pa3INUHbIM OKHCIIH TEJISIM.



CoenuHeHUsI C KUCIOpPOJOM, a30TOM K BOJOPOAOM — IOJYYEHHE U XUMHYECKUE
cBoiicTBa. BaxkHelnme coequHeHus JIUTUSL. ManopacTBOpUMBbIE COJIA. AKBOKOMILIEKC
JUTHUSL.

50. Harpwuii, kamuii, pyouaui, 1e3ui.

Haxoxnenue B mpupoze. [IpupoaHbie coeTMHEHUS MIETIOYHBIX METAJUIOB KaK ChIPhE
XUMUYECKOW TPOMBINTIEHHOCTH. [lomydyeHrne mMeTamioB B CBOOOJHOM COCTOSIHUH, UX
XAMHUYECKHE CBOMCTBA M NMpuMmeHeHue. OTHOILEHHE K KHCIOTaM, Boje. PacTBopeHue
MICJIOYHBIX METAJVIOB B KUJIKOM aMMHAKe.

CoenuHeHus ¢ KUCIOPOJOM — OKCHJIbI, MEPOKCHUJbI, CYMEPOKCHUJIBI U O30HU/IbI,
MOJIY4YE€HHE, XMMUYECKUE CBOMCTBA U IPUMEHEHUE.

I'mapuael. I'uapoKCHIbl MIETOYHBIX METAILIOB, MOJY4YEHUE, XUMUYECKIE CBOMCTBA
U TpuUMeHeHue. BaxkHeillime COMU: TaJlOTeHUIbl, HUTPATHI, KapOOHATHI W
rupokapOOHaThl, MOMydeHHEe W XuMHUYeckue cBoiicTBa. Coma, MOMyd4eHHE COJBI IO
Comnbse u JIeonany. [loram. Kanuitabie ynoOpeHusI.

KommekcHbie coeHEHUS MICIIOYHBIX METAJIOB.

51. Menp, cepebpo, 30m0t0. Haxoxnaenue B mpupoe. [IpoMbITnIeHHOE TTOTydeHHe
MmeTajioB. CrjiaBbl MEIU U 30J10Ta, UX CBOMCTBA U NpuMeHeHue. [lonoxxeHne MeTanion
B DJICKTPOXMMMYECKOM DAy HanpshKeHUs. XUMHUYECKAE CBOMCTBA METAJLIOB,
OTHOILIEHHUE K KACIIOTaM H IIeJI0YaM, Pa3InuHbIM OKUCIUTENSIM.

Coemunenus memu (1) m memu (Il), ux XuMuuyeckue CBOMCTBA M MPUMEHCHHE.
[Ipumenenne ammuaxara meau (1) 4y OUMCTKU ra30B OT KHCI0poaa. AMMHAKaT MEIU
(1n).

Coemunenus cepedpa (1) u (Il) m ux xumuyeckue cBorcTBa. MajgopacTBOpUMEIC
coequHenus cepedpa (l). Kommexkcubie coennnenus cepedpa (l). BzaumopelictBue
rajoreHuioB cepebpa (l) ¢ pactBopamu ammuaka, kapOoHaTa aMMOHWS, THOCYIb(ATa
Hatpusi. CBeTOYYBCTBUTELHOCTD coequHeHU cepedpa (1).

Kommnekcasie coemuaenust 3omota (ll) w (1), ux momydeHue m XuMuUeckue
coiictBa. KommekcHbie kucnotsl 30510Ta (). Iuanuaasie kommiekcest 3050ta (1).

52. bepunuii.

Haxoxnenue B mnpupone, mojydeHHe MeTauinueckoro Oepusuins. Cruiabl
OeprILIHs, UX CBOICTBA M MpUMEHEHNE. XUMUYECKIE CBOWCTBA OCpUILINS, OTHOIICHUE
K KUCJIOTaM, LIeJIoYaM, Pa3IM4HbIM OKHCIUTeNAM. OKCHI U THAPOKCHT OepuiuIns U X
CBOMCTBA. AKBO-, THIPOKCO-, QropuaHbie KoMIuiekehl oepuitus (11).

TOKCHYHOCTH COEAMHEHUM OEPUILIHSL

53. Maruuii, Kanbluil, CTpOHLIHI, OapHii.

Haxoxnenne B mpupone, NONMy4eHHE W NPUMEHEHHE METANIMYECKOTO0 MAarHusl.
CnnaBpl MarHus, UX CBOMCTBA M INpuMeHeHHe. OTHOIIEHHE MarHus K KHUCJIOTam,
miesio4aM, pasiIduHbIM OKUCIUTENSAM. Mcrosb3oBaHME MarHusl Uil BOCCTAHOBJICHHS
JJIEMEHTOB M3 OKcuJoB. OKCHI M THIPOKCHJ Mar"us, UX cBoicrBa. PacTBopeHue
TMAPOKCUA MAarHUs B COJISIX aMMOHUSL.

[llenouHo3eMeNbHBIE METAUIBI — KalbI[MW, CTpOHLMH, Oapuii. HaxoxneHue B
npupoge. Ilomydenne u xummueckue cBolcTBa MeTaynioB. OTHOLIEHHME K BOJE,
KUCJIOTaM, PA3JIMYHBIM OKUCIUTENSAM. PacTBOpeHME METalIoB B JKMJIKOM AMMMAkKe.
BzanmopeiictBue MeTauioB ¢ KuciaopoaoM. OKCHJbI, TIEPOKCUJIBI M TUIPOKCUABI, UX



cBOMCTBA. MasnopacTtBopuMbie cou: cyinbdaTel, (Gocdarel, kKapOOHATHI, MEPEBOJ UX B
pactBop. Cynbdarokommiekc kambirus (11).

Tepmuueckass auccornuanus kapOboHaToB. HerameHas u rameHas H3BECTb.
JKEcTKoCTh BOJIBI U €€ YCTpaHEHHUE.

54. Ilunk, xkagmuii, pryrb. HaxoxzaeHue B Npupoje, MOJIYyY€HHE METAIUIOB, UX
npuMeHeHue. HaxokleHue MeTamioB B AJIEKTPOXMMUUYECKOM POy HampsDKEHUS.
Xumuueckue cBorcTBa. OTHOLIEHUE K KUCIOTaM, IIejiouaM, pazInyHbIM OKUCIUTEISM.
OxkuciieHne METAJUTMYECKOM PTYTH 3JIEMEHTapHOM cepoii, xitopuaoMm skenesa (111).

AXBO-, TUJIpOKCO-, ammHuauHble komruiekesl IuHKa (1) u kagmus (I). Coenunenus
pryru (1) u (II). ducnponopunonuposanue cone pryru (). Konuenmust wHepTHOM
(6s?) snexTponHOI mapel. Bsammopelicteue coneii pryru (1) ¢ pacTBopoM amMMmuaka.
Amunopeaxuus. Peakrus Heccriiepa. OCOOEHHOCTH 31E€KTPOJIIMTUYECKONW T CCOLIMALUN
coneit pryru (11).

TOKCMYHOCTBH KagMusl, pTYTH U UX COCANHEHUM.

55. bop.

Haxoxxnenue B mpupone, MOMydeHHE, XUMHUYECKHe CBoWcTBAa. OTHOIICHHE K
KUCJIOTaM, IIeJIoYaM, pa3IUYHBIM OKUCIUTENIsAM. bopaHbel (coemuHenuss Oopa ¢
BOZIOpoJIoM). TpExiieHTOBbBIE 2NEKTPOHOIeUIIUTHBIE CBSI3U B nubopane. [Ipumenenue
O6opruapuioB. bopHas u moaubopHbIe KUCIOTHI, X COIH. MeTa- , 0pTo-, TeTpa- OopaThl.
Terpabopat Hatpus (Oypa), OydepHbie pacTBOpHI Ha €ro ocHOBE. B3anumoeiicteue Oypbl
C KUCJIOTaMHU U IIEJIOYAMH.

lamorenuapr 6opa kak kucioTel JIstouca. Terpadropoboparsl. Hutpum Gopa
(3m00p, OOpa3oH), €ro CXOJICTBO C AJIMAa30M U rpaTOM MO CTPOSHUIO U CBOHCTBAM.

[Ipumenenue coennHEeHN 60pa, UX TOKCHYHOCTb.

56. ATIOMUHUH.

Haxoxnenne B mnpupoge. Ilomydenune wmerammyeckoro amtoMuHHSA.  Ero
XAMHYECKHE CBOMCTBA W TMpuMeHeHue. AmoMuHOTepMHUsA. CrjaBbl aTIOMUHUSL
OTHOILLIEHHE ATTIOMUHUS K KMUCJIOTaM U LIEI0YaM, Pa3InuyHbIM OKucauTeassM. OKCua u
TUJIPOKCU/]] aJIFOMUHUS, aJJIOMUHATHl U TUIAPOKCOKOMILIEKCHI. AJIOMHUHUEBBIE KBACIIbI.
["asioreHun 11 aMtOMUHMA KaK KUCIOThI JIbtonca. ['uapugoantoMuHaThl, UX CBOMCTBA.

57. 'annuit, uHAUHN, TaJIUHA.

[lonydyenue MeTamwioB, UX XUMHUUYeckHe cBoWcTBa. OTHOLIGHHE K KHUCIOTaM,
miesioyaM, pasiuyHbIM  OKUCIUTENM. OKCUIBI U TUAPOKCHIBI, HMX XUMHUYECKUE
croiictBa. Coemunenus taums (1) u (lll). ManopactBopumbie comu Tammust ().
OxucnutenbHabie cBoiicTBa coenuHeHnn Tayutus (111). TokcHuyHOCTh COeTMHEHU T TaJUTH L.

58. Cxanauii, UTTPUH, JAaHTAH, AKTHHUM, JIAHTAHUIBI U aKTUHUIBI.

Haxoxnenue snemeHToB B npupoze. IlomydeHne MeTauioB U UX INPUMEHEHUE.
OTHOLIEHNE METAUIOB K KUCJIOTaM, WIeso4aM, Pa3IM4HbIM OKACIUTEIsIM. CXOICTBO
xumuueckux cBorcTB ckanaus (111) u amromunus (111).

Jlantanuasl. 1IX npuMeHeHuE B TEXHUKE. XapaKTepHbIE CTEICHU OKUCIICHUS.
Oxucnurenbhbie cBoiictBa nepus (IV) u BocctanoBuTebHBIE cBoMicTBa eBporws (11).

AxtuHnapl. VX mNpuMeHeHHe B TEXHMKE. XapakTepHbIE CTEINEHH OKHCICHUS.
CoennHeHns aKTHHUJI0B B BBICOKUX CTETIEHSIX OKUCIIECHUSL.



Posib akTHHHI0B Kak MaTepUasoB IS IACPHON TEXHUKH.

59. Yrnepogn.

Haxoxxnenue B mpupojie. AJUIOTpOIHbIE MOJU(UKALIMY yIiiepoJa: aiMas, rpadur,
kapouH, ¢ymepensr. Ctewioyriepoa. Vx mpuMmeHeHnune. Yriepoaa Kak BOCCTaHOBUTENb
u asicopbent. Kapbuel u ux cBoiicTaa.

OTHoIIEHNE yrIepoaa K KACI0TaM, IIeJIodaM, pa3IndHbIM OKMCIUTENAM. OKCHIbI
yraepoaa. BoccranoButenbHble cBoiicTBaokcuaa yriepoaa (Il). KapOonumisl meramios.
VYronpHas kuciota, €€ HeycTonunBocTh. KapOonaTsl. KanpliuHupoBaHHAas U IUThEBAst
coza.

Cepoyrnepoa. ['anoreHuabl 1 OKCOraioreHu sl yriepojaa. CoequHeHus yriiepoaa ¢
a30TOM: JMIIMaH, IIMaHOBOJOPO/IHAs, [IMaHOBAs, U30IIUaHOBAs, THOLIMAHOBAs KHCIIOTHI
1 uX conu. [L{luann1pl M THONMAHATHI KaK JIUTaHbl. TOKCHYHOCTh COEAMHEHUH YIIIepoIa.

60. Kpemuwuii.

Haxoxnenue B mnpupone. IlomydyeHne KpeMHHsA, €ro XMMHYECKME CBOMCTBA U
npuMeHeHne. OTHOIIEHNE KPEMHUS K KUCIIOTaM, LIEJI04aM, pa3IM4YHbIM OKUCIUTENSIM.
Oxcup xpemuus (V). KpemueBbie kucnotsl U cunmkatel. XKuakoe crexno. KBapuesoe
¥ 00OBIYHOE CTEKII0. AJIFOMOCUIIMKATHI U 11e0auThl. CoeIMHEHU I KPEMHHUS C TAJIOTEHAMH.
I'excadropoxpemueBast kuciora. CHIMLIHIBI METAIJIOB, HUTPU KPEMHHUSL.

Ponp anemeHTapHOrO KpEMHHS M €T0 COCIUHEHMM KaK MaTepuajoB COBPEMEHHON
JNEKTPOHUKH. [IpuMeHEHNEe COeqMHEHN I KpEMHUS.

61. I'epmanuii, 0710BO, CBUHELI.

Haxoxnenne B mpupone. IlonmydueHume u xumuueckue cpoiictBa. HaxoxneHue
METAJUIOB B DJIEKTPOXMMHUYECKOM pAfy HanpspkeHUsA. OTHOLIEHHME K KHUCJIOTaM,
menovyaMm, pasnuyHbiM - okuchutensM. Oxcupbl XO u XO2 , TUIPOKCHIBI,
TUJIPOKCOKOMIUIEKCHI. o- W f- ONOBsSHHBIE KUCIOTHI. Cynb(uabl U UX CBOICTBa.
Tuocomnu omosa (V).

Coenunenus onoBa () kak BoccranoButenu u coemuHenus: ceuHna (1V) kak
OKHCIIUTENH B KUCJION M 1IET0YHON cpenax. CBUHIIOBBIN CypUK.

IIpumeHeHne repManus, 0J10Ba U CBUHIA, U UX COEIUHEHUI. TOKCHUHOCTh CBUHIA
U €r0 COSIUHEHUH.

62. TutaH, UUPKOHUH, radHMi.

[Tomyaenne MeTayuioB, WX CBOWCTBAa M IpuMeHeHHE. OTHOIICHHE K KHCIOTaM,
menodaM W ramoreHaM. OKXCHIBI, THUAPOKCHIBI, OKCOTHIPOKCOCOSIMHEHUS U HX
coiicTBa. CTapeHue r'uIpOKCU/IOB.

[lpumeHeHue TTaHa, IUPKOHUS, TaQHUS U UX COCANHEHUH.

63. Banaguii, HHOOHH, TAHTAJ.

[lonyyeHue, XuMHUUYECKHE CBOMCTBA, MPUMEHEHHE B KAU€CTBE KOHCTPYKLIMOHHBIX
MatepranoB. OTHOIIEHUE K KUCIOTaM, IeJI0vaM, Pa3IudHbIM OKACIUTEIsAM. OKCHIbI,
rajJlOTeHHIbI, OKCOTaJIOTEHUIBI M COJIH.

64. Xpom, MmonuOeH, Bosbhpam.

Haxoxnenue B npupone. Ilomydyenue. Haxoxnenue METAJUIOB B
AJIEKTPOXUMHUYECKOM psTy HampsbkeHus. [IlpuMeHeHrne B kauecTBe KOHCTPYKIIMOHHBIX



MaTepuaioB. XUMHYECKHE CBOWMCTBA, OTHOLICHUE K KUCJIOTaM, ILIEI0YaM, Pa3IuyHbIM
oxkucaurensiM. CTpoeHue 1 CBOICTBa KApOOHUIIOB.

Coemunenus xpoma (ll) , ux BoccranoBuTenbHbIE cBoMicTBa. COeqUMHEHUS XpoMa
(1), okcua ¥ TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMITICKCHI. OKHCICHUE COEIMHECHHI
xpoma (Ill). Coenunenus xpoma (VI): okcua, XpoMoBass M IUXPOMOBAsT KUCIOTHI,
XpOMAaThl ¥ AUXPOMATHI, UX MOTyYCHHE, XAMUUECKIE CBONCTBA U B3aUMHBIE IEPEXO/IbI.
OxucnutenbHble cBOMcTBa coenuuenuil xpoma (V1) B kucnoit u menouHoit cpenax.
[1epoKkCOXpOMOBBIE COEAMHEHUS.

TOKCHYHOCTH COEIMHEHUI XpoMma.

Ycroituusie coequnenus monubaena (V1) u Bombdpama (VI). Monubnenopas
KHUJKOCTh Kak peareHT Ha ¢ocdar — vonbl. ['erepononucoenunenus. buonornueckas
pOJIb COeIMHEHU I MOTHO/IeHA.

65. Mapranern, TexHeLH1, pEHUH.

Haxoxnenue B mpupoe, moaydeHue MPOCThIX BEIIECTB U UX CBOMCTBA.

Kap6ouunbubie kommiekcsl Mmapranna (O) u penust (O). Oxcun ¥ THIPOKCU]
maprania (Il), ux cpoiicrBa. Oxucinenue coenuHeHuit mapranina (II) B pasnmuyabix
cpenax. Coenunennst maprauma (I11).

Oxcun mapranma (1V) (MUPOIO3UT) U €ro XMMUUYECKHEe CBOWMCTBA, MOBEJACHUE B
KUCJIBIX ¥ MIENIOYHBIX cpefax. OKUCIUTENbHO — BOCCTAHOBUTENIBHAS JIBOMCTBEHHOCTh
coemunenuit mapranuna (IV). Coegunenus mapranmna (VI), HUX OKUCIUTENBHO —
BOCCTaHOBUTEJIbHBIE CBOMCTBA U IUCIIPOTIOPIIMOHUPOBAHHUE.

Coemunenus mapranna (VIl), oxcua, mapranueBas KuacloTa, I€pMaHTAHATBHI,
NoJIyueHUEe, XUMHUYECKHE CBOWMCTBa. B3pwiBoomacHOocTh okcuaa Mapranna (VII).
IlepmaHranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA B KUCIOW M IICJTOYHON cpenax,
npumenenue. [lnponns nepManranaTta Kajiusi.

66. XKeme3o, k00AIBT, HUKEIIb.

Haxoxnenue B mpupoje, moilydeHHe METauioB M uX cBoicTBa. CriaBhl jkesesa,
K00abTa, HUKENS ¥ UX nmpuMeHenne. KapooHuapHbIe KoMIUTeKCH kene3a (0), kobanbTa
(0), ruxens (0).

HaxoxneHrne MeTalnoB B SJIEKTPOXUMHYECKOM psiiy HampsbkeHUs. OTHOIIGHUE K
KHCITOTaM, IejaodaM, pasaudubiM okucautessM. JKemeszo (I, 1), ko6amst (11, 1),
Hukens (11, 1), ux okcuapl, THAPOKCHUIBI.

Ammuak, Boaa, ¢ropua— HMOH, TUOI[MAHAT- MOH, IMAHUJ- MOH KaK JIMTaHIbI B
komriekcax ckeneza (I, 111), xo6amera (I, 1), Hukens (11). YcnoBue ycTtoWdmBOCTH
coenunenuit kodansTa (1) u (I11) B BomHbIX pacTBopax. OKMCIUTEIbHBIC CBOMCTBA
coenunenuii xxenesa (l11), BoccranoBuTenbHbie cBOMicTBA coequHenui xkenesa (11). Conb
Mopa. ©@eppartsl.

JIMMETHIITITMOKCUMAT HUKEIIS.

Ponw coenunennii sxxenesa u kob6anbTa B OMOJIOTUUECKUX TTPOIIEccax.

67. IInaTuHOBBIE METAILIHI (PYTEHUHN, POAWH, TAIAANI, OCMUN, UPUUN, TIIATHHA).

Haxoxnenue B mpupoze. [lonokeHne MeTauioB B 3JIEKTPOXMMHYECKOM DSTY
HanpspkeHus. [[puMeHeHne IIATHHOBBIX METAJUIOB U MX COCAMHEHUN B COBPEMECHHOU
TexHuke W MeaunuHe. CrocoObl MmepeBoAa MIATHHOBBIX METAIIOB B PACTBOPUMBIC
coequHeHus. OTHOLEHWE TMaUIagus M IJIATHHBI K 1apckoil Boxake. Pounb
KOOPIMHAIIMOHHBIX COCIMHCHUH B XAMHUU TJIATHHOBBIX METAJIIOB.



68. A3or.

Haxoxnenne B mnpupone. IlomydeHne wu npumeHeHue as3ora. XUMHUYECKas
UHEPTHOCTb MOJIEKYJISIPHOTO a30Ta U CIOcoObl ero cBs3bIBaHUs. COEAMHEHMS a30Ta C
BOJIOPOJIOM. AMMHMAK, €r0 XMMHUYECKHe CBoMCTBA. JKuIKUil aMMHUaK KaKk pacCTBOPUTEIIb.
AMHIBI, WMHABI, HHUTPUIBL. PaBHOBeCHS B BOJHOM pacTBOpe aMMHaKa.
BoccranoBuTensHbIE CBOMCTBA aMMHUAKa M €10 COJIEH B BOJHBIX pACTBOPaX. AMMHAK Kak
muranj. CtpoeHue nona aMMoHus. CoJl aMMOHUSI, UX TOBE/ICHUE IPY HATPEBaHUU.

I'unpasun u ruapokcunamus. [lonyuenue, ctpoenue, xumudeckue cBoiicta. Com
TUJPa3OHUSI M TUIPOKCUIIAMMOHHMS M WX CBoiicTBa. llpmmeHeHue ruapasuHa u
TUJIPOKCUJIAMHIHA U UX COJIEH B KAUECTBE BOCCTAHOBUTENEH. A3U JOBOAOPOIHAS KHCIIOTA,
asuppl. [lonydenue, crpoeHre, XAMUYECKUE CBOMCTBA.

Oxcuppl a3ota. Mx momyuenue. Okcun azorta (1), ctpoenue u cBoiictBa. Oxenj a3ota
(), cTpoenue, mapaMarHeTH3M MOJICKYJIbI, XMMUYECKUE CBOMCTBA. HUTPO3MII-HOH KakK
muraaa. Oxcma azora (lll), Tepmuveckas ycTOHYHMBOCTh, XMMHYECKHE CBOWMCTBA.
AszoTucTast KUCIIOTa, HUTPUTHL. OKHUCIUTETHHO-BOCCTAHOBUTEIBHAS TBOMCTBEHHOCTD
HUTpUTOB. HuTpuT-non kak smrann. Oxcupa azora (IV), crpoenue, mapamarHeTusm
Monekynbl. B3aumopeiictBue okcuaa azota (IV) co menodyamu u Bogoit. Okcup azota
(V), ctpoenue u cBoiicTBa. A30THas KHCIOTA, TMOJYy4eHHWE B MPOMBIIIICHHOCTH.
XUMHYECKHE CBOWCTBA a30THOW KUCJIOTHI M HUTpaT-voHA. CBOICTBA cMecel a30THOMN
KUCJIOTBI C COJISIHOM (I1apcKasi BOJKA), TIaBUKOBOM, CEpHOI KucioTamu. HuTpaTel u ux
TepMHUUecKasi yCTOHYnBOCTh. OKHUCIUTEIbHBIE CBOWCTBA HUTPATOB B PacIljiaBax.

69. ®ocdop.

Haxoxxnenue B mpupoze. [Tonmydenue. AmtotpomnHsie Mogupukanuu gocpopa U ux
peaKiOHHAs CIIOCOOHOCTh. XMMUYECKHE CBOMCTBA, OTHOIIEHHE K KUCIIOTaM, LIEJI04aM,
pa3nmuyHbIM OKucIuTesM. DocuH, ero Mpou3BOJHBIE, UX XUMHYECKHE CBOHCTBA.
dochopHoBaTtrcTass U Qochopuctas KUCIOTHI, MX cond. llomydeHnue, cTpoeHue,
OCHOBHOCTb, BOCCTAHOBUTEINIbHBIE CBOICTBA.

Oxcun gocdopa (V), momydeHrne, XMMHUYECKIE CBOWCTBA, OCYITIAIOIIEE JCHCTBUE.
@octopubie  kucnoTel: MeTadocdopHas, mudocdopnas, oprodochopHas, ux
noJiydeHue, B3auMHble mepexoabl. Docdatel, ruaponus GocdatoB. bydepHbie
pacTBOphI Ha OCHOBE (HOCHOPHOI KHUCIOTHI U €€ COJICH.

lamorenunpl w  okcorayioreHuAbl  Qocdopa, UX TOIYYCHHE, CBOWCTBA,
B3aUMOJICHCTBUE C BOJOU.

[Tpumenenue pochopa u ero coequnenuii. @ochopHbie yroOpeHuUs.

70. MpIbsIK, cypbMa, BUCMYT.

Haxoxnenne B npupoxme.  Ilomydenue.  [lonokenue  MeTalusioB B
JJEKTPOXMMUYECKOM psity HampsbkeHus. OTHOIIeHHE K KHUCJIOTaM, IIelIoYam,
pa3nmuuHbiM okuciuTeIsIM. CoelmMHEHUs ¢ aKTHBHBIMH METalIaMH M BOJOPOJIOM.
CBoiicTBa BOJIOPOJIHBIX COCIUHEHUN, CTpoeHHE MoJieKyld. OKCHIbI, TUAPOKCHUIBI,
ragorennabl Mbinbska(lll), cypemei(lll), Bucmyra(lll), ux xumudeckue cBoiicTBa.
Oxkcoranoreauabl cypbmbl (1) u Bucmyra (111).

Coenunenus mpibsika (V), cyppmbl (V). Okcuabl, THAPOKCH b, TAJIOTEHUbI, UX
XAMHUYECKHE CBOMCTBA. BUCMyTaThl, UX MOJIydEHHUE U OKMCIIUTENIBHBIE CBOMCTBA.

Cynbduaer metmbsika (1, V), cypemsr (1, V). Tuocomnu. Cynbedun Bucmyra (11).

TOKCHYHOCTH COCAMHEHHH MBITIHSKA, CYPbMbI M BUCMYTA.



71. Kucnopon.

Haxoxnenue B npupoje. Amnorponus kuciaopoga. CTpoeHue atoma U MOJEKYIbl
kucinopoga. Pusnyeckue M XMMUUYECKME CBOMCTBA KHUCIOPOAA U €ro INPUMEHEHHE.
[Tonyyenue kuciopoga B IPOMBINUIEHHOCTH M jabopatopuu. OKcHIbl OCHOBHBIE,
KUCJIOTHBIE U aMm@oTepHble. ['MAPOKCUIBI U THAPOKCOKOMITIIEKCHI.

O30H, €ro nojgy4eHUEe U XMMUUYECKHE CBOWCTBA, CTPOEHUE MOJEKYIbl. O30HUIBL
O30H B aTMOcdepe, “030HOBBIE IBIPHI”.

Bona. Anomanus e€ HeKOTOPbIX PU3NYECKUX CBOMCTB. CTpoeHNE MOJIEKYIIbI BODIL.
Acconuanus MoJeKyl Bojbl. Boxa kak pacTBOpUTENb. OJIEKTPOJIMTHYECKAass U
TEpMHUYECKasl JUCCOLMALUs BOJbl. XUMHUUYECKUE CBOWCTBA BOJbl. AKBOKOMILJIEKCHI M
KpucTtajuioruapatsl. ['a30Bble K1aTpaThl Ha OCHOBE BOJIBI.

Ilepoxcun BoAopona, €ro MOJydeHHE, XUMHMUYECKHE CBOMCTBA W NPHUMEHEHMUE.
[lepokcnn BOOOpoJa Kak OKUCIMTENb UM BOCCTaHOBMTENb. Ilepokcuabl u
IEePOKCOKUCIIOThI, CYMEPOKCHUIBl — HX I[OJIydeHHE, XUMHUYECKHE CBOWCTBA M
pUMEHEHHE.

72. Cepa.

Haxoxxnenue B npupolie, MNOIY4EHHE HIIEMEHTApHOM cepbl. AJIIOTPOMUS.
XuMuyeckue cBoWcTBa cepbl U €€ mpuMeHeHue. OTHOIEHHE K KUCIIOTaM, ILIenovam,
Pa3IMYHBIM OKHCIIUTEISIM.

CepoBoziopos, €ro MOJYy4eHHME M XUMHUUYECKME CBOMICTBA. MaaopacTBOpUMBIE
Cynb(uabl, cHnocoObl mepeBeneHUuss B pacTBop. OKuUCIEHHE MalopacTBOPUMBIX
cynbuI0B a30THOM KucinoTo. [lommcynbduasl, cynb(an (MHOTOCEPHHUCTHIN BOJIOPO.),
UX CBOMCTBA.

Oxcun ceper (IV), ero momydeHWe B TNPOMBINUIEHHOCTH W JIabOpaToOpHH,
XAMHYECKHe CBOMCTBA. TOKCMYHOCTh muokcuaa cepbl. CepHuCTas KuciIoTa U €€
ycTOoHYMBOCTh. CynbGUTH ¥ THAPOCYTbMUTHI, UX TUAPONU3. CyabQUT- MOH KaK JUTaHI.
BoccranoButensHble cBolicTBa okcuga cepsl (1V), cepHUCTON KHMCIOTHI, CYIb(QUTOB.
JINTHOHUTHI, TUTHOHATHI — X XUMUYECKHE CBOWCTBA.

Tuocepnas xucimora u THOCYIb(GAT Harpus. TuocynbdaT HaTpus Kak
BOCCTAHOBUTEIb U JIuTaH 1. Pa3noxxenue tnocynbdara cepedpa.

Oxcup cepsl (VI). Tlonyaenne, crpoerue Monekynbl. CepHas kucinoTta. HUTpo3HbIi
U KOHTakTHBIM CIOCOOBI MOJydyeHUs. XUMUYECKHE CBOMCTBA CEPHOW KHCIIOTHI.
IIpumenenue. Jlernaparupyrolee ACHCTBUE KOHLUEHTPUPOBAHHOM CEPHOM KHUCIOTHI.
Hucepnas xucnora. OneyMm. IlepoxcocepHble kucnoTel U ux conu. Ilomydenue u
cBoyicTBa. [‘asloreHn sl U OKcoranoreHupl cepol. [lonydenne, B3anmoaenicTBue C BOIOU
U C PACTBOPAMH LICIIOYEH.

73. Cenen, Temiyp.

Haxoxnenue B mpupone, monydeHue. Ajuiorponus. OTHOIIEHHE K KHUCIOTam,
IeJI04aM, Pa3IuYHbIM OKUCIUTEISM.

Coeaunenus ¢ BonopoaoM. Oxkeuapl XO2u XO3. Kucnotsl Ha ux ocHose. OpTo-
MeTra- (GopMbl  TEJUTYpOBOH  KHUCHOTHL. OKHMCIMTENBHO — BOCCTAaHOBUTEJIBHAS
IBOWCTBEHHOCTDh coeanHenuii cenena (1V) u remnypa (IV). TokcudHOCTh ceneHa U ero
COCIIMHEHUM.

74. @Top.



Haxoxxnenue B mpupoe (rraBukoBbii mmat). [lomydenue ¢ropa, ero XamMudeckue
CBOMCTBA M IpUMEHEHHE. Marepuaibl, YCTOWYUBBIE [0 OTHOIIEHHUIO K QTOpY.
BzaumoneiictBue ¢ropa ¢ BoJOH, pacTBopamu Ienoueil. DTOpUIBl KUCIOpOJA.
dTopoBo10po, GropoBOIOpOAHAS (TITABUKOBAS) KACIOTA, XUMHYECKHE CBOWCTBA U
npuMeHeHue. Poiab BOJOPOIHBIX CBsi3ed B CBOMCTBaX (rOPOBOOPOIHON KHUCIIOTHI.
I'unpodropuael. @Topun — moH kak suranj. CoeauHeHus gropa ¢ O1aropoaHbIMU
razamu.

75. Xmop.

Haxoxxnenue B mpupone. [lomydueHue B MPOMBIINTICHHOCTH M J1a0OpaTopuu,
XMMUYECKHE CBOICTBA M MPUMEHEHHE. XJIOPOBOJOPO U XIOPOBOJAOPOIHAS (CONsIHAS)
KU CJIOTA, TIOJIy4€HHE, XUMUYECKHE CBOMCTBA, IPUMEHEHHUE. XJIOPUJ — MOH KaK JIMTaH/,.

BizaumoneiictBue ximopa ¢ BOJoM (XIOpHas BOja), pacTBOpaMH IIEJIOYEH,
KOHCTaHTbI PaBHOBECHSI.

Coeaunenus xiopa ¢ kuciopogoMm. Oxcupn xiopa (1), xiopHOBaTHCcTas KUCIOTA,
TUMOXJIOPUTHI, TOJIydeHHe, CBOWCTBa. JIMCIPONOPIMOHUPOBAHUE TUIIOXIOPUTOB.
XnopHasi (OenuyibHast u3BecTh), e cBoicTBa W npumenenue. Oxcun xiopa (I1V).
JucnponopiinoHUpOBaHUE B BOJHBIX M IIEJIOYHBIX pacTBOpax. XJIOPUCTAsl KUCIIOTA,
XJIOpUTHL. XJIOpHOBATasi KUCJIOTa, XJIOPAThl, XUMHYECKUE CBOWCTBA W IPUMEHEHHUE.
Xnopar xanus (0epTOJIETOBA COJIb) U €r0 OKHCIUTEIbHBIC CBOMCTBA. XJIOPAT KallUs KaK
TBEpOQa3HbIN OKUCIUTEND. J{HCIIPOIIOPLHOHNPOBAHHE XJIOPATOB.

Oxcunpl xopa (VI) u(VINl), ux B3auMozeicTBre ¢ BOIOW. XJIOpHAs KHCIIOTa U
HepXJI0paThl, UX MOIy4YEHUE, XUMUYECKUE CBOWCTBA M IIPUMEHEHUE. B3pbIBOONIaCHOCTH
NEPXJIOPATOB TSKENBIX METAJIIOB.

ComnocraBieHne KUCIOTHBIX M OKHUCIHUTEIBHBIX CBOWCTB KHCIOPOJCOAEPKAIIMX
KUCJIOT XJIopa. TOKCMYHOCTh XJI0pa U €r0 COeIMHEHUH.

76. bpom, no.

Haxoxnenue B mnpupone, MojydeHUE, XMUMHYECKHE CBOMCTBA M INPUMEHEHUE.
PactBopumocTs OpomMa W uWoAa B BOJE M OpPraHUYECKMX PACTBOPHUTEISIX.
[onuranorenunel. IloBeneHue OpomMa W Moma B BOJAEC M INEJOYHBIX PacTBOpaXx,
KOHCTaHTHI paBHOBecHsl. Peakiins 6poMa u Moaa ¢ THOCYAb(PATOM HaTpPHUSL

BpomoBogopon, OpoMoBomopoaHas — kuciora, Opomunael.  HMomoBomopon,
M0/I0BOJOPOIHAS KuCI0Ta, noauabl. [lonydenne u xumuyeckue cpoiictBa. bpomun- u
MOJU— MOHBI KaK JIUTaH/IbI.

Kucnopoaconepxanme KucioTsl 6poma u noaa u ux coinu. CrocoOsl MoaydeHus u
XMMHYECKHE CBOMCTBAa. bpoMHOBaTas M MOJHOBAaTas KUCIOTHI, OpOMHAas M HOIHAs
KUCIIOTBI U UX cOJi. OCcOOEHHOCTH MHIPATHBIX (JOPM HMOIHOM KHCIIOTHI.

Wnrtepranorenuapl. DOTOp-XI0p yIIIEBOAOPOJbI, 3KOJIOTHYECKHE TOCIEACTBUS
NpUMEHEHUS.

77. bnaropoansbie ra3bl (TeNuil, HEOH, apTOH, KPUIITOH, KCEHOH, PAJIOH ).

Haxoxnenue B mpupojae, moiydeHue U npumeHenue. OCOOEHHOCTU CTPOCHUS
JICKTPOHHBIX 000JI0UEK aTOMOB OJIATOPOAHBIX Ta30B. CIIOCOOBI MTOTYdEHU ST COCITH H CHUIA
OJ1aropoJHBIX Ia30B.

Okcodropuabl, OKCHABI U  KHCIOPOACOAEpKAIME  KUCIOTHI  KCEHOHA.
BzaumoneiictBre ¢ropu10B KCEHOHA C BOJOW M pacTBOpaMu Liesiodeid. XUMUYECKHE



COCIMHEHUs JPYrux OJaropofHbIX Ta3oB. [IpuMeHeHHe OIaropoJHBIX Ta30B M UX
COEIMHEHU.

K sK3aMeHy [0MycKaroTCs CTYAEHTHI, BBIIOJHUBIIME BCE (DOPMBI TEKYLIETO KOHTPOJIS.
[Ipu cnaue 3x3aMeHa, CTyAEHT MOJIydaeT TPU BONPOCA U3 IEPEYHS, IPUBEACHHOTO BBILIE.
Bpemst noAroToBKM CTy€HTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. MeToanyeckue MaTepuasbl IJIs onpeaeeHUsl NPoUeaypP OUEeHUBAHUS 3HAHWI,
YMeHUid, HABBIKOB M (WIM) ONbITA [AeSATEJbHOCTH, XaPaKTepPHU3YIOLMX JTaMbl
(opMupoBanusi KomneTeHIMIA.

[IpoMexyrouHnast —arTecTanus 1O JIUCIHUIUIMHE TPOBOJUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIISI'TU(TY) 016-2015. KC YKBU. Iopsinok mpoBeeHUs 3a4€TOB U SK3aMEHOB.



