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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs M0 JUCHUIINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU pe3yJIbTaTaAMM OCBOCHHSI 00pa30BaTe/IbHOI NMPOrpaMMBbl.
B pe3ynbrate ocBoeHUS 00pa3oBaTeIbHOM MTPOrpaMMbl OakagaBpraTa 00yqaroImuncs

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/ISI 110 JUCHUILIJINHE:.

KO,I[ N HAUMCHOBAHHEC
KOMIICTCHII N

KOI[ 1 HAMMCHOBAHUC
HHAWKATOopa
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyembie pe3yabTaThl
o0yJeHus
(neckpunTopsl)

IK-1 ciocoden
HCIIOJIB30BaTh Ha
MPaKTUKE 3HAHUS O
BIIMSIHUU CTPYKTYpPhI HA
CBOICTBa MaTepHUAaJIOB,
UX B3aUMOJICHCTBHAH C
OKpY Aol CpeIou,
MOJISIMH,
HSHEPTreTUYECKUMHU
YacTUIIaMH U
U3IIy4eHUEM

IIK-1.2 3HaHue
(G yHIaMEHTAIbHBIX
XUMHUUYECKUX 3aKOHOB,

MPEBPALICHUA H CBOWCTB
BEILIECTB.

3HaTh:

OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUILINH
0 CTPYKTYpE U CBOICTBaxX
MaTepuasoB

(3H-1);

Ymersn:

MCIIOJIb30BaTh 3TU 3aKOHBI JIJIs
[IPOBEJICHUS PACYETOB IIpU
pelIeHNY TPUKIIATHBIX 3a/1a4

(Y-1);

Baagern:
HaBBIKAMH MCIOJIb30BAHUS ITUX
3akOHOB 1 TexHosoruii (H-1).

2. MecTo AUCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl.

JlucuMmiuHa OTHOCUTCS K 4YacTH, (OpMHUPYEMOHl YydacTHUKaMH oOpa3oBaTelbHBIX
otHoumeHu# (b.1.B.04) u uzyuaercs na 1 kypce, 1 u 2 cemecrtp.

B MeToanueckoM IulaHe NUCIHUILIMHA ONMUpaeTcss Ha 0a30BbIi Kypc OOIIEXUMHUYECKONH U
MaTEMaTUYECKON MOATOTOBKH, IMIOJTY4YEHHBIHN B IIKOJE.

[losydeHHBIE B IpoLiecCe U3YUEHUS TUCHUILUIMHBI « O01asi 1 HeOpraHu4ecKas XuMHsD)
3HAHHUS, YMEHUS U HaBBIKM MOTYT OBITh MCIOJB30BaHbl B HAyYHO-HCCIIENOBATENbCKON paboTe
OaxanaBpa M MPHU BHIMOJIHEHUN BBITYCKHON KBaTU(UKALNOHHON PabOTHI.



3. O0beM JUCHUILIMHBI.

Bcero,
aKaJeMHYeCKHX
Bun yae6HO# paboThI -HacoB
Ounas ¢popma
oOy4eHus
O01mast Tpy10eMKOCTb M CIIUIIJINHbI 12/432
(3aYETHRIX ETUHUIY AKATEMAYECKUX YACOR)

KonrakTHasi padoTa ¢ npenojaBartejieM: 210
3aHSTHS JICKIIMOHHOTO THITA 108
3aHSTHUS CEMHUHAPCKOTO TUIMA, B T.4. 90
CEeMUHAPBbI, TPAKTUYECKHIE 3aHATHS 36
nabopaTopHbBIe padOTHI 54
KkypcoBoe npoektupoBanue (KP umu KIT) -

KCP 12
Jpyrye BUIbl KOHTAKTHOM paboThI

CamocrosiTesibHas padoTa 150

®opma Tekyuero kourpoas (Kp, pepepar, PI'P, acce) -

®opma npomexyTounoii arrecraunu(KP, KII , 3ager, sx3amen) Ox3ameH 1 u 2

cemectp (724.)




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

3auaTus

CEMHUHApPCKOIo

THIIA,

aKaJICM. 4acChbl
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[Tepnoanueckuii 3aKOH U CTPOCHHUE aTOMa. 10 4 5 IK-1
1
XuMUYecKas CBSI3b U CTPOECHUE MOJIEKYII. 10 4 2 5 [K-1
2
TepMoxumusi U DJIEMEHTBl XHMHUYECKOU 8 4 2 ) [K-1
3 | TepMOJMHAMUKH.
XVUMHUYECKOE  paBHOBECHE. Kuneruka 8 4 2 10 |IIK-1
4 | XUMMUYECKUX peakLuil.
PacTBOpbI 371€KTPOJIMTOB M paBHOBecus B | 14 10 4 10 | IIK-1
5 | pacTBOpax
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 10 |IIK-1
6 | mporeccel.
KommuiekcHble coeTuHeHMs!. 10 6 4 10 |IIK-1
7
Utoro 1 cemectp | 72 36 18 55
Xumust  snementoB | umw Il rpymn 6 2 15 | IIK-1
8 [Tepuoamaeckoit CHCTEMBI.
Xumusa onementoB Il u IV rpynn 6 8 10 |IIK-1
9 [Tepuoamaeckoit Cuctemsl
Xumus Od-anementoB V. — VI rpynn 6 10 20 | IIK-1
10 | Ilepuonuyeckoit CucTembl
Xumus p- snementoB Y (VA) rpymimsl 6 6 20 | TIK-1
11 | Ilepuonuueckoii CucTeMsl.
Xumus p- snementoB VI (VIA) rpynmsr 6 8 20 | IIK-1
12 | Ilepunonnueckoir CUCTEMBI
Xumus p- anementoB VI rpymmer (VIIA) 6 2 10 |IIK-1
13 | Ilepuonuyeckoii CHCTEMBI.
Uroro 2 cemectp | 36 - 36 95
108 36 54 150




4.2. 3aHaTHA JEeKIMOHHOI0 THIIA.

Ne
HammMmeHnoBaHue TeMBI O0ObeyMm, |HMaHoBanmoHHas
paszznena
U KPaTKOE COZIepKaHUE 3aHATHS aKaJ. 4ackel dopma
JICITUTLIAHBI

1 [lepnonnueckuil 3aKOH U CTPOEHUE aToOMa. 10

2 XUMHYECKas CBS3b U CTPOSCHUE MOJICKYI. 10

3 Tepmoxumus u AJIEMEHTHI XUMHUYECKON 8
TEPMOTUHAMUKHU.

4 Xumuyeckoe paBHOBecue. KHHeTHKAa XMMHUYECKHX 8
peaKIuid.

5 PactBOopbl  2JIEKTPOIMTOB M pPaBHOBECHS B 14
pacTBopax

6 OKHCINTENHEHO-BOCCTAHOBUTEIbHBIC TIPOIECCHI. 12

7 KommiiekcHbie coequHeHusl. 10

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

9 Xumus snementos Il u IV rpynn Ilepuonnueckoit 6
Cucremsl

10 Xumust  O-smementoB V. — VI rpymn 6
[Tepuoanueckoit CucteMbl

11 Xumuss  p-  oamementoB Y (VA)  rpymmsl 6
[Tepuonnueckoit CUCTEMBI.

12 Xumuss  p- omementoB VI (VIA)  rpymmst 6
[Tepuonnueckoit CucteMbl

13 Xumus p- anementoB VII u VII rpynoer (VIIA, 6

VIIIA)) ITepuonnyeckoit CUCTEMBI.




4.3. 3aHATUS CEMHMHAPCKOT0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHSA

Ne Haumenosanue TeMbl O0ObeMm,
paszena [Ipumeuanus
U KpaTKO€ CO/Ep KaHNUE 3aHATUS aKajl. yachl
JUCLHUTIIIUHBI
1 [lepuoauueckuii 3aKOH U CTPOEHHUE aTOMa. 4 ['pyninoBas
JUCKYCCUs
2 XHUMHYECKas CBSA3b U CTPOCHUE MOJIEKYJL. 4 I'pynnosas
JUCKYyCCHUS
3 Tepmoxumus 51 3JIEMEHTHI XAMUYECKOU 4 I'pynnosas
TEPMOJIMHAMUKH. JUCKYCCUs
4 Xumnueckoe paBHoBecue. KuHeTMka XUMUYECKUX 4 I'pynnosas
peakuui. JUCKYCCHUs
PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUSA B 10 I'pynmnosas
5 pacTBopax JTUCKYCCHUS
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE MTPOLIECCHI. 4 I'pynnosas
6 JUCKYCCUs
7 KommiiekcHbie coequHeHusl. 6




4.3.2. JlabopaTopHbIe 3aHSITHS.

Ne HaumenoBanue Tembl O0newm,
paszaena [Ipumeyanus
U KPaTKOE COJIEpKAHUE 3aHATHS aKaJI. 4acel
JVCLIUTUTHHBI
2 XUMHUECKast CBSI3b U CTPOCHHUE MOJIEKYI. 2
3 Tepmoxumust u HIIEMEHTBI XUMHUYECKOH 2
TEPMOJIMHAMUKH.
Xumnueckoe paBHoBecue. KuHeTMKa XMMHYECKHX 2 YcTHbI
4 peaKLHnii. orpoc
PacTBOpbl ~ 3JIEKTPOJIMTOB M paBHOBECHS B 4 I'pynnosas
5 pacTBopax JMCKYCCHS
OKUCINUTEIBHO-BOCCTAHOBUTEIIbHBIE IPOLIECCHI. 4 VYcTHbIi
6 onpoc
7 KoMIuiekcHble coeqHEHUS. 4
Xumusa snementoB | u |l rpynn Ilepuonnueckoit 2
8 Cucremsl.
Xumus snementoB |1 u IV rpynn Ilepuoanueckoit 8
9 Cucremsl
Xumus  d-smementoB V. — VI rpymn 10 I'pynnosas
10 [Tepuoanueckoit Cucremsl TUCKYCCUS
Xumust  p- osnementoB Y (VA)  rpymmsl 6 I'pynmnosas
11 [Tepuonuueckoit Cucremsl. JMCKYCCHS
12 Xumus p- onementoB VI (VIA)  rpymmsi 8 I'pynnoBas
[Tepuoanueckoit Cucremsl JTUCKYCCUS
13 Xumus  p- onementoB VIl rpynmer  (VIIA) 2 I'pynnoBas
[Tepuonuueckoit Cucremsl. JMCKYCCHS




4.4. CamocTosiTesqibHAsA padoTa 00y4arommxcsi.

Ne [Tepeuyens BopocoB Jyist O6newm, dopma
pasera CaMOCTOSITENIBHOTO U3yUEHUs aKaj. yachl KOHTPOJISL
JUCLUILINHBI
1 Ilepuonuueckuii 3aKOH U CTPOEHHUE aTOMA. 5 [TucemeHHbIM
oIpoc
) XUMHUECKasi CBSI3b U CTPOCHHUE MOJIEKYI. 5 [TucbMeHHbIH
orpoc
3 Tepmoxumust 5 3JIEMEHTHI XUMHYECKON 5 VYcrHblii
TEPMOJUHAMUKHU. orpoc
4 Xumuueckoe paBHoBecHe. KMHETHKa XMMHYECKHX 10 VYcTHbIi
pEeaKIuu. ompoc
PacTBOpBI 3JIEKTPOJIUTOB U pABHOBECHS B PACTBOPAX 10 [TnuceMenHbII
5 onpoc
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI. 10 [TuceMeHHBIN
6 onpoc
7 Kom1uiekcHble coeuHEHMS. 10 [TucbMeHHBbIH
orpoc
Xumus snementoB | u |l rpynn Ilepuonnueckoii 15 YcerHbII
8 Cucremsl. onpoc
Xumus snementos |l u IV rpynn Ileproguueckoit 10 YcTHbIN
9 Cucremsl onpoc
Xumus  d-osnementroB V. — VI rpymn 20 [TuceMeHHBIN
10 [Tepuoanueckoit Cucremsl orpoc
Xumus  p- oamementoB Y (VA)  rpymmsl 20 [TuceMeHHBIH
11 [Tepuoanueckoit Cuctemsl. onpoc
12 Xumus p- oamementoB VI (VIA)  rpymimsl 20 VYcTHbIi
[Tepuoanueckoit Cucremsl onpoc
13 Xumus p- omementoB VIl rpymmer  (VIIA) 10 YcerHbII

[lepnonnueckoit CUCTEMBI.

omnpoc




5. IlepeyeHb y4eOHO-METOAHYECKOr0 ol0ecnevyeHusl s CAMOCTOATEIbHON padoThl
o0yyaromuxcs Mo JMCHHUIIHHE.

Meroanyeckue ykazaHus st 00y4aroIuXcst 10 OPraHu3aluy CaMOCTOSATEIBHON PadOThI
[0 JUCHUIUIMHE, BKIIOYAs IepedYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILEro
KOHTPOJIA IO AUCHUIUIMHE U Tpe6OBaHI/IH K HUX BBIIIOJHCHHUIO PasMCUICHLI B BHGKTpOHHOf/’I
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. ®oH/I O1I€eHOYHBIX CPEACTB /sl IPOBe/IeHUsI IPOMEKYTOYHOMH aTTeCTAlNU

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYaIOUIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJIS
IO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIA YPOBEHb («yJOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUISI BCEX JJEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA IaHHOM
JTamne

[TpomesxyTouHas aTTecTanus N0 AUCHUILUIMHE TPOBOAUTCS B (popMe SK3aMEHOB

K crnaue 5Kk3aMEHOB JOIYCKAIOTCS CTYIEHTHI, BBINOJHUBIIME BCE (POPMBI TEKYIIETO
KOHTPOJIS.

DK3aMeHbl TpelycCMaTpUBalOT BHIOOPOUYHYIO IMPOBEPKY OCBOEHUS MPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUN ¥ KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMH.

[Ipu cmaye sk3aMeHa, CTYIEHT IOJIy4aeT TPU BOIpPOCA U3 MEpPEUHsl, BpeMs MOJArOTOBKU
CTYJ€HTa K YCTHOMY OTBETY - 10 30 MuH.

@DOH/1 OLIECHOYHBIX CPEJCTB 10 AUCUMIUIMHE NpeacTanieH B [Iprioxenun Ne 1

YueOHas JAUCIMITIIIMHA ((O6H_Iaﬂ N HCOPraHUYCCKasA XUMUI»

Ixzamenayuonnsvlii ounem No

1. Pamnycel atoMoB, MX W3MEHEHHE B mnepuojax W rpynnax Ilepuogumyueckoit
CHUCTEMBI. 3aBUCHUMOCTb KHUCJIOTHO-OCHOBHBIX CBOWCTB COEQUHEHHUS OT
paauyca HEHTPAIbHOIO aToMa.

2. DK30- W DHHAOTEPMUYECKHUE peakuuu. TepMOXMMHUYECKHE YpaBHEHUSI.
N3MeHeHune cTaHIapTHOM SHTAJIBIIMU B XUMHYECKOW PEaKIUU.

3. Ponb Mosieky1 pacTBOpHUTENS B MPOLECCax ANEKTPOTUTHYECKON AUCCOIUALINH.
['unparanus U ruapaTHas 00O0JI0YKa HOHOB. AKBAKOMIUJIEKCHI METAJIOB, MX

KMCJIOTHBIE CBOMCTBA.



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

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAUMBIX JIJI1 OCBOCHMS JUCUMILIUHBI

a) mevyaTHbIE U3AHUSL:

1. Cysopos, A.B. O6mias xumus: Yuebuuk / A.B. CyBopoB — Cankt-IletepOypr: Xumus,
2007.-623 c. — ISBN 5-93808-129-7.

2. TonbOpaiix, 3.E. IIpaktukym no neopranmueckoil xumuu / 3.E. T'onwpOpaiix. — Mocksa:
Anbstae, 2013. — 350 c. — ISBN 978-5-903034-27-7.

3. bammaxos, B.. Tepmoxumusi U 3JIeMEHTApHbIE OCHOBBI XHMHYECKOH TEPMOIMHAMUKU:
yuebHnoe nocobue / B.M. baimmakos, T.b. [Taxomosa; MunoOprayku Poccrn, Cankr-IlerepOyprexuii
TOCY/IAPCTBEHHBI TEXHOJIOTMYECKUH WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumun. — Caskr-TlerepOypr: CITOI TU (TY), 2019. — 45 c.

4. bammakos, B.M. Honnsle peakuuu: npaktukym /B.W. bammakos, E.A. Anekcannposa,
T.b. [TaxomoBa; MunoOpHayku Poccun, Cankr-IleTepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKHI
MHCTUTYT (TexHuaeckuii yausepcuter), Kadenpa neopranmdeckoit xumun. — Cankr-IlerepOypr: CIT6I TU
(TY), 2018. — 34 c.

5. bammakos, B.1. I'ereporennsie paBHOBECHSL: npaktukym / B.W. barmakos,
E.A. Anexcanaposa, T.b. [TaxomoBa; Munoopuayku Poccrn, Cankr-IlerepOyprekuii rocy1apcTBeHHbII
TEXHOJIOTMYECKUI MHCTUTYT (TexHuueckuid yHuBepcuteT), Kadenpa neopranmueckort xumumn. — CaHKT-
[TerepOypr: CII6I TU (TY), 2018. — 29 c.

6. bammakos, B.1. I'omoreHHeie paBHOBECHS B pacTBopax DJIEKTPOJIUTOB:
npaktukym / B.J. Bammaxos, E.A. Anekcanaposa, T.b. [TaxomoBa; MunoOpHayku Poccun, CaHkT-
IlerepOypreknii TOCyAapCTBEHHBIN TEXHOJIOTMYECKUT MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heopraandeckoi xumunmn. — Cankr-IlerepOypr: CIToI TU (TY), 2018. — 28 c.

7. bammMakos, B.W. KomrmnekcHbie COEJIMHEHMUS: npaktukym / B.W. Bammakos,
E.A. Anekcanaposa, T.b. [1axomoBa; MunHoOpHayKu Poccym, Canxr-IlerepOyprekuii
TOCYJApPCTBEHHBI TEXHOMOTMUYECKMIT MHCTUTYT (TeXHWYeckuii yHuBepcurerT), Kadenapa HeopraHmueckoit
xumrn. — Cankr-TlerepOypr: CITOI'TU (TVY), 2019. — 38 c.

8. OkuCIUTENbHO-BOCCTAHOBUTEIbHbIE peaxkuuu: npaktukym / B.W. BamiMaxkos,
E.A. AnekcannpoBa, T.b. IlaxomoBa, T.B. Ky3neunoBa; MunoOpHayku Poccumn, CaHkt-
IeTepOyprekuii TOCYIApCTBEHHBIN TEXHOJOTMYSCKUI WHCTUTYT (TexHudeckuid yHuBepcuter), Kadempa
Heopraandeckor xummn. — Cankr-IletepOypr: CIToI TU (TY), 2018. — 34 c.

9. [TIlammna, H.C. DnekTpoHBI B aTOMaxX W Mojekyiaax. acte 1. DIeKTpOHBI B aToOMe: yueOHOe
nocobue / H.C. Tlanuna, A.W. ®umep, A.H. bensteB; MunoopHayku Poccrr, Cankr-TletepOyprekrit
TOCY/IAPCTBEHHBIA TEXHOJIOTMYECKU WHCTUTYT (TeXHHMUYeCKni yHuBepcuteT), Kadenpa HeopraHmueckoi
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

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

11. OO6mas u Heopranuueckas xumus: T.1. Teopernueckue ocHoBbl xumun / Bopoobes A.D.,
Kysnenos H.T., [uBanze A.1O. [u ap.]; mox pen. A.d. BopoOreBa. — MockBa: AkaJaeMKHHTA.
2004. —371 c. - ISBN 5-94628-256-5.

12, O6mas u Heopranuveckas xumus: T.2. XUMHUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIECTB
/ BopobwseB A.®., Kysuenos H.T., luBaaze A.1O. [u ap.]; mox pen. A.®. BopobreBa. — Mockaa:
Axanemknura. 2007. —544 c. - ISBN 5-94628-256-5.


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

13. bammakos, B.M. Kiaccel Heopranmueckux coequHeHuit: yued. nocodue / B.M. bammakos,
C.A. CumanoBa, H.M. bypmucrtpoa; MunoOpHayku Poccum, Cankr-IlerepOyprekuit
TOCY/IApPCTBEHHBIN TEXHOJOTHYSCKU WHCTHTYT (TexHIYecKuii yHuBepcuter), Kadenpa Heopranudeckoi
xuvun. — Caskr-IlerepOypr: CIT6I' TU (TY), 2007. — 35 c.

14. bammakos, B.M. TabGauupl OCHOBHBIX CBOMCTB DJJIEMEHTOB M HX COCIMHEHMI: METO..
ykazanus / B.W. bammakos, A.B. 3unuenko, H.M. bypmuctpoBa; MunoopHayku Poccun, CaHkr-
IeTepOyprekuii TOCYIapCTBEHHBIM TEXHOJIOITMYSCKMI HMHCTUTYT (TexHudeckuid yHuBepcuter), Kadempa
Heopranmaeckoi xumun. — Cankr-IlerepOypr: CIIOI TU (TY), 2018. — 42 c.

15. Kucenesa, H.II. Crexuomerpuyeckue 3akOHbl XHUMHUHU. ATOMHBIE, MOJEKYJSpPHbIE WU
MoJsipHbIe Macchl: yueO. mocodue / H.IT. Kucenépa, E.1. Macnos, T.b. [TlaxomoBa; MuHoOpHayku
Poccun,  Cankr-IlerepOyprekuii  rOCyIapCTBEHHBIA — TEXHOJIOTWYECKUN — MHCTUTYT — (TEXHUYECKHI
yHuBepeureT), Kadenpa neopranrdeckoii xumrn. — Cankr-IlerepOypr: CIT0I TU (TVY), 2007. — 26 c.

16. Xumus osnementoB. Yactb1l. S-snmementsl: yue6. mocobue / B.W. bammakos,
E.A. Anekcannposa, T.b. [TaxomoBa; MunoOpnayku Poccru, Cankt-IletepOyprekuii rocy1apcTBeHHbII
TEXHOJIOTMYECKUI MHCTUTYT (TexHuueckuid yHuBepcuterT), Kadenpa neopranmueckodt xumun. — CaHKT-
[TerepOypr: CII6I TU (TY), 2008. — 78 c.

17. Tonbbpaiix, 3.E. COopHuk 3amau u ynpaxHenuid no xumuu / 3.E. TomsOpaiix — Mocksa:
Actpenb, 2004. —383 c. - ISBN 5-17-011684-5.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IaAHUA:

1. bammakos, B.M. TepMoxumusi U 3IeMEHTapHbIE OCHOBBI XMMHYECKON TEPMOJAMHAMUKH:
yuebHoe nocobue /B.U. bammakos, T.b. [TaxomoBa; MunoopHayku Poccry, Cankr-IlerepOyprexuii
TOCYJApPCTBEHHBI TEXHOIOTMUYECKMIT MHCTUTYT (TeXHWYeckuil yHuBepcurerT), Kadenapa HeopraHmueckoit
xumun. — Cankr-TlerepOypr: [6. u.], 2019. — 45 c. // CII6I' TU. Dnextponnas 6ubnuoreka. — URL:
https:// technolog.bibliotech.ru (mara o6pamenns:10.05.2020). — Pexum mgocryma: s
3aperucTpup. NoJb30BaTENEH.

2. bammakos, B.M. Honnsie peaknuu: npaktukym / B.U. bammakos, E.A. Anekcanaposa,
T.b. INaxomoBa; MunoOpHayku Poccrm, Cankt-IlerepOyprekuii TOCYIapCTBEHHBIN TEXHOIOTUUESCKUI
MHCTUTYT (TexHnueckuii yHuBepcurer), Kadenpa neopranmdeckoit xumun. — Cankr-IlerepOypr: [6. u.],
2018. — 34 c. // CIIGI'TU. Dnextponnas oubmmoreka. — URL: https:// technolog.bibliotech.ru
(mata obpamenns:10.05.2020). — Pexxum goctyma: it 3apeTUCTPUP. MOJIb30BATENCH.

3. bammakos, B.1. I'ereporennsie paBHOBECHS: HPaKTUKYM / B.. bammakos,
E.A. Anekcanaposa, T.b. [TaxomoBa; MunoopHayku Poccun, Carkt-TlerepOyprekuii Tocy1apCTBEHHBII
TEXHOJIOTMYECKU MHCTUTYT (TexHmdeckuii yHuBepcuteT), Kadenpa neopranmdeckoir xummn. — CaHKT-
[Merepbypr: [6. u.], 2018. — 29c. // CII6I'TU. Dnexrponnass oumbmmoreka. — URL: https://
technolog.bibliotech.ru (mata o6pamenus:10.05.2020). — Pexkxum mgocTyma: Aisi 3aperucTpup.
MOJIb30BaTENEN.

4. bammakos, B.MM. T'oMOreHHble paBHOBECHS B PACTBOpaxX 3JICKTPOJIUTOB: TMPAKTHKYM /
B.M. bammakoB, E.A. AnekcanapoBa, T.b. I[laxomoBa; MunoOpuayku Poccum,  CaHkT-
[TeTepOyprekuii TOCYIapCTBEHHBI TEXHOJIOTMYECKU MHCTUTYT (TeXHu4Yeckuid yHuBepcuter), Kadempa
Heopranndeckor xumun. — Caskr-TlerepOypr: [6. u.], 2018. — 28 c. // CIIGI'TU. DnextpoHHas
oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.05.2020). — Pexum
JOCTyMa: JUIsl 3apETUCTPUP. MOJIb30BaTENCH.

5. bammakos, B.M. Kowmmnekcabie coeauHenus: mnpaktukym / B.W. bammakos, E.A.
AnekcannpoBa, T.b. [TaxomoBa; MunoOpHayku Poccum, Cankr-IlerepOyprekmii rocynapcTBEHHBIN



TEXHOJIOTUYECKMIT MHCTUTYT (TexHWueckuil yHuBepcuter), Kadenpa neoprannueckoil xumun. — CaHKT-
[MerepOypr: [6. u.], 2019. — 38c. // CIIOI'TU. DnexrponHas oOubmuoreka — URL: https://
technolog.bibliotech.ru (mara o6pamenns:10.05.2020). — Pexxum nocrtyma: Ajist 3aperucTpup.
M0JIb30BaTENEH.

6. OKHCIHTETbHO-BOCCTAaHOBUTENbHBIC peaknuu: mpaktukym / B.W. bammakos, E.A.
Anekcannpona, T.b. I[Taxomora, T.B. Ky3nernora; MunoOpHayku Poccrm, Cankr-IlerepOyprekuii
TOCY/IApCTBEHHBI TEXHOJIOTMYECKU WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xuvun. — Cankr-TlerepOypr: [6. u.], 2018. — 34 c. // CII6I' TU. Dnexrponnas 6udmmoreka. — URL:
https:// technolog.bibliotech.ru (nara o6pamenns:10.05.2020). — Pexum gocryma: s
3aperucTpup. MOJIH30BATEIICH.

7. Ilanuna, H.C. DnekTpoHsl B aToMax U MoJiekynax. Yacts 1. DiekTpoHbl B aToMe: ydeOHOe
nocobue/H.C. Ilanuna, A.U. @umep, A.H. benseB; MunoOpuayku Poccun, Cankr-TlerepOyprekuit
TOCY/JIApPCTBEHHBIN TEXHOMOTMYECKU WHCTUTYT (TexHudeckuil yHuBepcuter), Kadenpa neopranuueckoit
xumun. — Cankr-IlerepOypr: [0. u.], 2016. — 53 c. // CII6I' TU. Dnextponnas 6ubnuoreka. — URL:
https:// technolog.bibliotech.ru (mara o6pamenns:10.05.2020). — Pexum gocryma: uis
3aperucTpup. MOJIb30BaTENCH.

8. Bbammakos, B.M. TaOnuisl OCHOBHBIX CBOMCTB JJIEMEHTOB M HX COCAUHEHHI: METOI.
ykaszanus / B.W. bammakos, A.B. 3unuenko, H.M. Bypmuctposa; MunoOpHayku Poccrm, CaHkT-
IleTepOyprekuii rocyaapCTBEHHBI TEXHOJIOTMYECKUT MHCTUTYT (TeXHU4Yeckui yHuBepcuteT), Kadenpa
Heopraandeckor xummn. — Caskr-IlerepOypr: [6. u.], 2018. — 42 c. // CIIGI'TU. DnexrpoHHas
oubmmoreka. — URL: https:// technolog.bibliotech.ru (mara o6pamienns:10.05.2020). — Pexxum
JOCTyTa: JIJIsl 3apETUCTPUP. MTOJIb30BaTENEH.

9. Axwmeros, H.C. O6mas u nHeopranuueckas xumwus: YueOHuk / H.C. AxmeroB — CaHKT-
[TerepOypr: Jlauwp, 2020. — 744c. — ISBN 978-5-8114-4698-8 // Jlanb: 31eKTpOHHO-
oubnmuoreunas cucrema. . — URL: https:// e.lanbook.com (mata oOpamenus:11.05.2020). —
Pexxum noctyna: nmo noamnucke.

8. Ilepeyenbr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALIMOHHOH  CeTH
«HTEepHeT», HEOOXOAMMBIX VIS OCBOCHUS JUCIUIIJIMHBI.

y4eOHBIi IJIaH, PIIJI u y4e0HO-METOINYECKUE MaTepHabl:
https://media.technolog.edu.ru

AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
CIIGI'TU: snexTpoHHO-0MOIMOTEYHAsI cucTema: cailt. — Cankr-IlerepOypr, 2011 — . —
URL: https://technolog.bibliotech.ru —Pesxum nocryma: amst 3apeructpup. MoIb30BaTeNeH.
JIaHb : 27EKTPOHHO - OubIMoTeyHas cucrema : caift. — Cankr-IlerepOypr, 2016 — —
URL: https://e.lanbook.com
Jns co3pgaHus WHAMBHUIYANbHBIX 3aJaHUM JJIs1 CaMOCTOSTENIbHOW paboThl CTYJEHTOB

c(hOpMHPOBaH KOMIIBIOTEPHBIH OaHK JaHHBIX, COJEPKAIIMA MaTepHuaa I0 BCEM TeMaM,
MIPEJICTABICHHBIM JIJII CaMOCTOSTENIbHOM paboThl. Ha ocHOBe OaHka JaHHBIX CO3JlaHA M
3 PEKTUBHO HMCIOJIB3YETCs] KOMITBIOTEpPHAsT MporpamMma st (OPMHUPOBAHUS COJCPKAHUS
CaMOCTOSITENILHBIX Pa0OT HHIUBUAYAIBHO ISl KaXI0TO CTyAeHTa. [Iporpamma naeT mmpokue
BO3MOXXHOCTH BapbHUpPOBAaTh HE TOJBKO COACPNKAHHME 3aJaHUU 1O PA3IMYHBIM TeMaM U UX
COYCTaHUSIM, HO TAK)KE UX 00BEM.


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

9. MeToauyeckne yKazaHus sl 00yYAKOIIUXCSI IO OCBOEHHIO JUCIIHIJIMHBI.

Bce Buapl 3anstuii mo aucummuimHe «OOMmas W HEOpPraHWYECKass XUMHUS» MTPOBOMIITCS B
COOTBETCTBUU € TpeOoBaHusaMU cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ausTHii. JIJabopaTopHbie 3aHATHS.
OO6mmue TpeboBaHMs K OPraHu3aly U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJB. Buasl yuyeOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TAU 018-2014. KC VYKIB. Bunpl ydeOHbix 3aHatuil. CeMUHApBl H
npakTHdeckue 3ansatus. Oomue TpedoBaHus K OpraHu3aliy U MPOBEACHHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansatuii. JlaboparopHbie 3aHATHA.
OO6mmue TpeboBaHMs K OPraHU3alny U MPOBEIACHHUIO.
CTII CII6GI'THU 048-2009. KC VKJIB. Bunel yuebHbIX 3aHsTHil. CamocTosTEIbHAs

utaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CIT6GI'TH 016-2015. KC YKB. Ilopsgok mpoBeieHUs 3a9€TOB U 3K3aMEHOB.

[InmanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYEHHE TaHHOW MUCIMIUIMHBI, JTydIle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTp, MpEelycMaTpuBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IpoiiIeHHOr 0 MaTepHaa.

OCHOBHBIMHU YCJIOBUSIMH NPAaBUIIBHOM OpraHM3aluu y4eOHOro Impolecca Ui CTYACHTOB
SBIISIETCS:

IJIAHOBOCTH B OpraHu3aluu yu4eOHOM paboThl;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHara;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansATus CTYAEHT JOJKEH NPUXOAMTH, UMesl Oara)k 3HAHWUW U BOIPOCOB IO YKe
W3Y4YEHHOMY MaTepuaiy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOIHIi, HCMOIb3yeMbIX IPU OCYLECTBJICHUH
o0pa3oBaTeIbHOI0 MpoLecca Mo JHCUHILIMHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B ydeOHOM mpoliecce 1O JaHHOW UCHUIUIMHE TPEITYCMOTPEHO HCIOIb30BaHUE
MH(OPMaLIMOHHBIX TEXHOJIOTHIL:

YTEHUE JIEKIUI C UCIIOJIb30BAHUEM CalA-TIPEe3eHTAU;

B3aUMOJICHCTBHE C OOYYAIOIIMMUCS TIOCPEICTBOM JJICKTPOHHOW HMH(POPMAIIMOHHOMN
00pa3oBaTeNbHON CpeIbl.

Pa3paborana u wucmonb3yercs B y4eOHOM TIpoIlecCe KOMITBIOTEpHAs MporpaMma
«Tpenaxep-koHTpodEp» MO TPEM OCHOBOMOJATalOUIMM TEMaM HA4aJlbHOTO Mepuoja
oOydeHus:

- KJIaCChl HEOPTAaHUYECKUX COECTUHEHHM
- OKHUCJIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH
- peaKIuu HOHHOTO OOMeEHa.

[To teme «Knacchl HEOpraHMYECKHMX COECIMHEHUI» co3daHa KomibloTepHas ‘““Tect-

nporpaMma’’, Io3BOJISIONIas ONIEPATUBHO IIPOBEPSITH 3HAHUS CTYAECHTOB.



10.2. IIporpamMHoOe oOecnieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.

CrnpaBouno-nouckoBas cucrema «Koncynbrant-ITnrocy

www.chem.msu.ru — o0yuaroriue pecypcsl Xumudeckoro pakyasrera MI'Y;

DNEeKTPOHHO-OUOIMOTEUHBIE CHCTEMBI, npeiaracMbie OnbIMoTeKOM
CIIGI' TU(TY).

HNuTepHer-pecypcesl:

1. Poccuiickoe obpazoBanue. denepanbublii 00pa3oBaTeNnbHbIA MopTan Pexum nocrymna
http://www.edu.ru/

2. DnekTpoHHas 6ubnuoreka «bubnuoTex»

3. Caiit EBporneiickoro nareHTHOro BeioMcTBa. Pesxum gocrymna
http://ep.espacenet.com.

4. Nanotechnology - Pexum moctyma - http://iopscience.iop.org/0957-4484 PO
CIIoI'Y, BAH

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

6. N3narensctBo IEEE. Pexxum noctyma - wWww.ieee.org,

7, UsnatenpctBo SPRINGER. Pexxum noctyma - www.springerlink.com,

8. Hayunsriit nieatp CHEMWEB. Pexum goctyma - www.chemweb.com,

9. Hayunsrit neatp PUBS.ACS. Pexxum noctyma - Www.pubs.acs.org,

10.bubnmorexa DOAJ. Pexxum noctyma - www.doaj.org,RSC Publishingjournals

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

11. bubnuoreka mnareHTtoB. Pexxum pgoctyma - www.uspto.gov, 12. Xumuueckas
sHIMKIIONEus. Pesxxum nocryma http ://www.cnshb.ru/AkDiL/0048/default.shtm,

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

14.bubnmoreka. Pexxum nocryma - www.chemport.m,

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

16.bubnnoreka. Pexxum gocryma - www.biblioclub.ru,

17. Caiit o HanoTexHozorusax Nel B Poccun. Pexxum noctyna - www.nanonewsnet.m.



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

n/a

HanmenoBanue y4eOHBIX PEIMETOB, KypCOB,
JIMCUUILIMH (MOYJeH ), MPaKTHKH, HHBIX BUIOB
y4eOHOH eI TEeNFHOCTH, TPEYCMOTPEHHBIX
y4eOHBIM TIAHOM 00pa30BaTEIbHOM
IPOTPaMMBI

HanmenoBanue noMemeHuil it NpoBEACHUS
BCEX BUJIOB yUeOHOMU AESITETbHOCTH,
MPETYCMOTPCHHON y4eOHBIM TUTAHOM, B TOM
YHcJIe IOMEILEHUS IS CAMOCTOSITEIbHOM
paboThI, C yKa3aHUEM IEPEIHS] OCHOBHOTO
0o0opynoBaHusl, ydeOHO-HATJISAHBIX TOCOOUIt
¥ UCTIOJIh3YEMOT'0 IPOrPaMMHOTO 00eCTICUeHUS

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




VYueOHbIC ayAUTOPUH JJI1 IPOBEACHUS 3aHITHI

MockoBckuit mip.n1.24-26/49 mur.I’

32

OO6m1ast 1 HeOpraHU4YecKask XUMHS

JICKITMOHHOTO THIIA:
- BXA nom.14-1 Ne4(170 xB.m) Ha 120
MOCAIOYHBIX MECT.

- CIIeIMATM3UPOBaHHAsT MeOeIIb, TIPOCKTOP,
9KpaH, KOMITBIOTEP.
-IEMOHCTPAIIMOHHBIN CTOJI, BBITSDKHOM IIKaQd.

VY4eOHble ayAUTOPUH U1 IPOBEACHUS 3aHATUN
CEMHMHApPCKOIo THIIA!

- yueOHbIe aynutopuu 254, 259 na 30

HI0CaI0YHBIX MECT, 000PYI0BaHHBIE MEOETIBIO,

CTEKJISHHBIMU JIOCKaMM, TOUKaMu foctyna Wi-

Fi B uaTepuer

VY4eOHble ayIUTOpUH Ui IPOBEACHUS

IPYIIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIbTALINI

TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHON
aTTeCTalluu:

- aynutopus kad. Heoprannyeckoi Xxumum,

yueOHbIi 3a1m Ne3. Ha 30 mocaiouHbIX MecT,

000pyI0BaHHBIE MEOEITBIO, CTEKIISTHHBIMHU

IloMemieHus Ais caMOCTOATEIbHOM pa6OTBI

yueOHbIN 3a1 Ne3. Ha 30 moca0ouHbIX MECT
000pyZI0BaHHBIE MEOEIIBIO, CTEKIITHHBIMU

JIockamu, Toukamu foctyna Wi-Fi B unTepHeT
- aynutopus kad. Heopranuyeckoi Xxumum,

Jockamu, Toukamu foctyna Wi-Fi B unTepHer

[Tomemenus ass 1a00OpaTOPHBIX 3aHATUN

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

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

3

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

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

Kaeapel HEOPraHNUECKOM XUMHUU:
Jlaboparopusrii 3an1 Nel (90 kB.m),




nabopartopubiii 3a51 Ne2 (89 kB.m),
naboparopusrii 3am Ne3 (77 kB.M).
JlabopatopHble 3a11bl OCHAIIECHBI TI0CKaMH,
BBITSDKHBIMU IIKadamu, 1a00paTopHBEIMU
CTOJIaMH, TOPKaMHU C peaKTHUBaMH,
nentpudyramu —T30 -9mT, BoasSHBIME OaHIMU
-23 wT, ra30BbIMU TOPEIKAMHU 21IIT,
Mukpockonamu JIOMO -12 mir,
anexroporuTku Tesler — 20 mT, BeChI
texuudeckue ET-60011-E, nabopamu
CTEKJITHHOU U (haphopoBOr XUMUYECKON
MOCY/Ibl, HHIMBHU/TyaTbHBIMU IIITATUBAMH,
aKBaAUCTHILIATOPaMU Simax — 3 1T,
Huctumnstop ListonA1210, Mukpockon 1
JIOMO - 12 wr, Cymmnka juist nocyasl Butssp
I'TI- 40-3, Dnexrporutku Tesler — 20 m,
Becso1 Texunueckue ET-600I1 -E Toukamu
nocryna Wi-Fi B uaTepuer

[Tomerenus A1 XpaHeHUsT 1
npoQUITAKTHIECKOTO 00CTY)KUBaHUS y4eOHOTO
000pyI0BaHUS:

Komnara Ne 20 kad. HeopraHM4ecKol XUMHUU:
MoMeInIeHue, 000pyA0BaHHOE CTEIUTAKAMH,
BBITSDKHBIMU IIKa(amu, peccaMu, TieUaMu;
MacTepckas, 000py/I0BaHHAsI BEPCTAKOM,
CBEPJIWIIBHBIM, TOKAPHBIM, (hPE3ESPHBIM,
TOYUIIBHBIM, OTPE3HBIM U NUTH(HOBATHHBIM
CTaHKaMH.

[lepeueHb TUIIEH3HOHHOTO MPOTPAMMHOTO
obecrieueHus.

MockoBckuit nip.n1.24-26/49 nur. A,
nomernienue 32-P, (BTopoii 3Tax).




Omneparmonnas cuctema Microsoft Windows 10
Professional, cpok neiictBust 1o nexadps 2020
r.;

Microsoft Office Std, Axamemuueckast
JTUIEH3Us, CYOJIMIIEH3UOHHBIN JOTOBOP
Ne02(03)15 ot 20.01.2015, ¢ 20.01.2015
OeccpovHo;

AHTHBHUPYCHOE IPOTpaMMHOE obecrieueHme
Kaspersky Endpoint Security,
Cybnuuen3nonnslii orosop Ne279/2018 ot
10.12.2018 r. 5o 24.12.2019 r.
Cybnuuen3nonsslii orosop Ne279/2018 ot
10.12.2018 r. no 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. OcoO0eHHOCTH OCBOEHHS IMCHUIUVIMHbI WHBAJIMIAMHM M JMUIAMH C OTPaHUYEHHBIMH
BO3MOKHOCTSAIMH 310POBbSI.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
ocylIecTBIIsIeTC B COOTBETCTBUU C [lomoxeHueMm 00 opraHusanuu y4eOHOro mporecca s
0o0y4YeHHsI MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),

YTBEPKIECHHBIM pekTopom 28.08.2014r.
IIpunoxenue Ne 1
K paboueli mporpaMme JTUCIUILTHHBI

DoHJ OLIEHOYHBIX Cpeacrs
AJIA MPOBECACHUSA HpOMe)l(yTO'{HOﬁ aTTeCTalmu 110

AUCHHUIIJINHE ((Oﬁlllaﬂ H HEOPraHnveCKkass XuMusi»

1. IlepeyeHb KOMIIETEHIIHIi U 3TANIOB UX ()OPMHUPOBAHUS.

KoMnerenuun

ran

Wnpexc DopmyHpoBKa dopmupoBanus

[IK-1 | cnocobeH wucnonb3oBaTh Ha NPAKTUKE 3HAHUS O BIUSHUM | I[POMEKYTOUHBIM
CTPYKTYpbl Ha CBOWCTBAa MaTepHUANIOB, UX B3aUMOJCHCTBUU C
OKPY’KaIOILEH Cpesoi, IOIAMU, SHEPIETUYECKUMH YaCTULIAMU U

N3ITYUYCHUCM




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

Kon u naumenosanue [Nokazarenu chopMHUpPOBAaHHOCTH Kputepuit VYpoBHH CHOPMHPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (}:[CCKpI/IHTOpI)I) OLICHUBAaHUA (OHI/IcaHI/IC BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMIICTCHIIMH «yIOBJIETBOPUTEILHOY «XOpOILLO» «OTIIUYHO»
(TIOpOTOBBII) (cpemumii) (BBICOKHI)
IK-1 ciocoben 3HaTh: OTtBeTHI Ha | Umeer npeacrasinenne | Jaér onpeneneHus | [IpaBrmiibHO OOBSICHSIET
HCIIONB30BaTh  Ha | OCHOBHBIE 3aKOHBI Bonpocsl Ne 1-77 | o0 OCHOBHBIX | OCHOBHBIX  IIOHATHUH | IIOHATHUS U TEPMUHBI
IpaKTHKEe 3HAaHMS o | CCTCCTBCHHOHAYYHBIX K DK3aMEHY XUMHUYECKUX XHMMHH, XOPOILIO 3HAET | XUMHUH, 3HAET
BIMSHUM  CTPYKTYphI | AMCLMILIMH O CTPYKTYpe U TEPMUHAX, HO JA€T UX | XMMUYECKUE CBOMCTBA | XUMUYECKHUE CBOKCTBA
Ha CBOMCTBa | CBOMCTBAaX MaTepuasioB, UX OIIPEECIICHUS HEUETKO | BELIECTB U | BEILLECTB U
MaTepHaIoB, ux | B3aUMOJEHCTBUU C MaTepUaAJIOB MaTepUalioB
B3aMMOJIEHCTBUY ¢ | OKpyKarouien cpeaou, noyisimu, VMeer UCNOJIB30BaTh | YMeeT YBEPEHHO | YMEET NpaBUIbHO
OKpy’Karommeil cpezoit, (3H-1); XUMHUYECKHE TIOHSTHS | UCIIOJIb30BATh HUCIIOIB30BaTh
OJISIMH, Ymernb: W TEPMHUHBI, HO JAE€T | OCHOBHBIE TEPMHHBI U | MOHSATUSA U TEPMHUHBI
SHEPreTHYECKUMH WCIIOJIb30BaTh 3TU 3HAHUS IS nux ONpeAeNCHUs | TOHATHS XUMHH, | XUMHH, XHMUYECKHE
JaCTUIIAMH ¥ | PELICHUS NPUKIAJHBIX 3a/1a4 HEUYETKO XMMHYECKHE CBOWCTBA | CBOMCTBA BEILLECTB U
M3y dCHHEM (V-1); BEILIECTB U | MaTepuasoB
Baanerb: MAaTePUaJIOB
HAaBBIKaMH MCIIOJIb30BaHUs ITUX Nmeer Bnaneer, Ho HeuéTko | Biameer u nmpaBUiIbHO
3HAHWH JIUTS PEIICHUS YIOBJIETBOPUTENIbHBIE | HA3bIBAET, OOBSCHSIET | Ha3bIBaeT, OOBACHSIET
npukiaaaaeix 3amaad (H-1). HaBBIKH TOHSITUSL U TEPMUHBI TIOHSTHUSL U TEPMUHBI
WCTIOJIb30BaHUS XUMHH, XUMUYECKHE XUMHH, XUMUYECKHE

OCHOBHBIX TOHITHH U
3aKOHOB XUMHH

CBOMCTBA BEIIECTB U
MaTCpHuaJioB

CBOMCTBA BEIIECTB U
MaTcpHraIoB

[Mkana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):
MIPOMEXKYTOUHAs aTTeCTallUs TPOBOAUTCS B (popMe dK3aMeHa, Pe3yabTaT OLEHUBAHUS — 0TI, «XOP», «YIOBID».




3. KoHTpoabHble 3agaHusi I TPOBeAECHUS] TMPOMEXKYTOYHOM aTTecTaluu
(3Kk3ameHn).
Bomnpocskl Kk 3k3aMeny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJENM cTpoeHus: aroMma. [lnane-
TapHast MoJesb atoma Pesepdopna. KBaHTOBBINM XapakTep MOTJIONMIEHUS U W3-
Jy4eHHUs! SHepruu aromamu. KBaHTOBass MOJe/Ib CTPOEHHUS aTOMa BOJIOPOJA 10
bopy.

2. KopnyckynsspHO-BOJHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[lpunnun  HeompeneneHHocTH  ['elizeHOepra. BonnoBas  ¢dyHKIUSA.
KBanroBomexanunueckas mojienb crpoenus atroma llpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIE Yncia. DHEPrHs JEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30Y)K/ICHHBIX COCTOSTHHSIX aToMa. S-, p-, d-, f-cocTosiHus 3mmekTpo-
Ha ¥ COOTBETCTBYIOILINE UM (DOPMBI DIIEKTPOHHBIX 00JIAKOB.

4. MHOrosneKTpoHHble aToMbl. KBaHTOBBIE YMCIIa U MOPSJIOK 3aMOTHEHUS DJICK-
TPOHHBIX CIOEB U 000JO0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIIUIT MUHUMYMa
sHepruu, npuHuun [laynam, npasuino XyHaa.

5. S-, p-, d-uf- anemenThl. PacnosioxeHue 3JIeKTPOHHBIX 00J1aKOB S-, p-u d- opOH-
Tajie B MPOCTPAHCTBE BOKPYT AAPa.

6. Ilepmommueckuit 3axkoH [[.M. MenneneeBa. Ilepuommyeckas cucreMa
AIIEMEHTOB KaK €CTECTBEHHAs KiIacCU(UKAIMs JIEMEHTOB IO CTPOCHUIO BHEIII-
HUX SJIEKTPOHHBIX 00Oosiouek aTtoMoB. CtpykTypa Ilepmomnueckoil cuctemsl.
[Tepuonsl, rpynisl, noArpynmsl. [1oHbIE 1 HENMOIHBIE ATEKTPOHHBIE AHAJIOTH.

7. Tlepuonuyeckue CBOWCTBA aTOMOB: PATUYC, SHEPrHs HMOHHU3AIMU, DHEPTUs
CpOACTBA K  DJJEKTPOHY,  DJIEKTPOOTPHULATENBHOCTb,  OTHOCHTENIbHAS
anekTpoorpuuaresnbHocTs (030). Ilepuoauueckne cBoicTBa cOeIMHEHH: CO-
CTaB, CTPOEHHE, KUCIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTh M3MEHEHHUsI CBOMCTB AJIIEMEHTOB B MOJTPYIAX — BTOPUIHAS
NIEpUOIUYHOCTb. Hemepmonnueckue CcBOMCTBA  aTOMOB. J(MaroHanbHOE
CXOJICTBO JIEMEHTOB B llepnoanueckoii cucreme.

9. IlpuunHa oOpa3zoBaHMUs XMMUYECKOH CBsI3M. KBaHTOBOMEXaHMUECKOE ONHCAHHE
XUMHUYECKOU CBSI3M B MOJIEKYJIe BoxopoJa 1o I'eiimiiepy - JIonaony. Meros BaneHTHBIX
cBsizeil. KoBaneHTHass cBA3b. MexaHHM3Mbl 00pa30BaHUS XUMHYECKOH CBs3u: OOMeEH-
HBIH, JIOHOPHO-aKIETITOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHU OKHUCJICHHS 3JIEMEHTOB. XapaKTePUCTUKHI
XUMHUYECKON CBSI3U: DHEPrHsi, IJIMHA, KPAaTHOCTb, MOJSPHOCTb. THUIBI XUMHUYECKUX
cBsizelt (o-, 7~u &-cBsi3n). HanmpaBieHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOH CBsi3u. Mo-
JIEKYJIbI C HEYETHBIM YHCIIOM AJIEKTPOHOB.

11. T'ubpuaun3zanus aToMHbIX opOuTaneil. Teopust OTTaTKUBaHUS O-CBSA3BIBAIOIINX
Y HEMOJEIEHHBIX 3JIEKTPOHHBIX nap ['mmiecniu. ['eomeTrpudeckoe CTpOEHHE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX COeMHEHUH. JleToKann30BaHHas 7-CBA3b.

12. IlonspHOCTH MOJEKYJ U MOHOB. JIMaMarHUTHBIE U TAPAMarHUTHBIE MOJIEKYJIbI.
CBs13b MArHUTHOTO MOMEHTA C YUCJIOM HECIIAPEHHBIX 3JIEKTPOHOB.



13. Merton MoneKymsIpHBIX opOuTaneii. (OCHOBHBIE TIOJOXKEHUS METOoJIa
Monekyisipabix  opoutaneii (MO JIKAO). Cesa3piBaromiye, pa3pbIxisionie U
HECBS3bIBAIOLIME MOJIEKYJISIpHbIE opOuTanu. KauecTBEeHHOE OnMcaHue MOJIEKYIISIPHBIX
opOuTanel 1ByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOIO U BTOPOT'O MEPUOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOIMCTB MOJIEKYNI M MOHOB ¢ no3uimii meroga MO
JIKAO. ComnocTaBieHrue BO3MOKHOCTEH METOAa MOJICKYJIIPHBIX OpOWTAICEH W METOo1a
BAJICHTHBIX CBsi3el. V130371€KTPOHHBIE YaCTULIBI.

15. T'a3000pa3Hoe M KOHIEHCUpPOBAHHBIC COCTOSIHMSI BellecTBa. BaneHTHbIE U
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMHU B TBEPABIX U HKUIAKUX
BELIECTBAX.

16. NonHas n meraummyeckas cBsizb. Kpucramimueckue i amMmop(HBIC BEUIECTBA.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMUYECKHUE PELIETKH.
Cuiet Ban [lep Baanbca (opueHTanMoHHOE, WHIYKIIMOHHOE, JHUCIIEPCHOHHOE
B3anMojeiicTBue). BomopoaHas cBsi3b, €€ MPOsIBICHNUE B CBOMCTBAaX BEIIECTB.

17. Tlondatue 0 TepMOJMHAMHYECKOW cucteMe. PaBHOBECHblE M HEPaBHOBECHbIE
XUMUYeCKHe mpoueccbl. OyHKIUU COCTOSHUA. BHYTpEHHsISI SHEprus ¥ SHTAIbIUS.
Tepmoxumust. DK30TEPMUUYECKHE U SHAOTEPMUYECKHE DPEaKkUUH. TepMOXUMHUYECKOE
ypaBHeHHE. V3MeHeHHe »JHTaJbIIMM KaK XapaKTePUCTHKH TeIyIoBoro d3ddexra
XAMHYECKOW PEaKIUU.

18. 3akon I'ecca n ero mpuMeHeHHE IS pacdeTa TEIUIOBBIX YPPEKTOB XUMHUYE-
ckux peakuuid. CranpaptHsle ycioBusd. I[loHsTHE O CTaHAAPTHOM COCTOSIHHM.
CraniapTHbIE SHTAJIBIINN 00pa30BaHMs BEIIECTB. DHEPTUU CBs3€il B MOJIEKyIax.

19. Ilonatue 006 »sHTponuu. AOCONMIOTHAasE SHTPONUS U CTPOCHUE BEIIECTBA.
M3MeHeHne SHTPONMHU B XOJ1€ XUMUYECKUX PEAKIUI U Pa3IUYHbIX IIPOLIECCOB.

20. Xumuueckoe paBHoBecue. CBoboaHas sHeprus 1'm60ca. M3meHenue >Heprun
['n66ca kak TepMOAMHAMUYECKUNH KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO MpPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruu ['n6bca B peakuuu. CBs3b
CTaHJapTHOTO M3MeHeHMs ’Hepruu ['mb0Oca ¢ KOHCTaHTOW paBHOBecHs. PacueT KOH-
CTaHT paBHOBecus. VIcX0HbIE U paBHOBECHBIE KOHLIEHTPALUY BeleCTB. BiausHue tem-
neparypbl Ha BeNU4YUHY 3Hepruu [ md6ca, KOHCTaHTY paBHOBECHS.

21. ObpatumMble U HeOOpaTUMBbIE XUMHUECKUE peakMu. JJuHamMuueckuil xapakrep
XUMHUYECKOro paBHOBecus. CMelIeHHe XUMUYECKOTO PAaBHOBECHS IIPU BHEIIHUX BO3-
neiictBusix - npuHuun Jle Illarense - bpayna u ero oObscHeHHE € MO3UIMHA
TEPMOJAMHAMMKHU. BiusHME TeMIiepaTypbl, JaBJIE€HUsS W KOHLEHTPALlUM PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XUMHYECKOM peakuuu. @PakTopsl, BIUSAIOIMIAE HAa CKOPOCTH
XUMHYECKON peakIMu. 3aKOoH JAeUCTBYromMX Macc. KOHCTaHTa CKOpOCTH pEakIMH.
3aBUCHUMOCTh CKOPOCTH PEaKIUU OT KOHIIEHTpaluu peareHToB. [lopspok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJAMH XUMHUECKON PEaKIIUH.

23. BausiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW peakuuu. TemmnepaTypHbIi
ko3P uureHT xummuueckoi peakuuu. [lpasuno Bant-I'opda. 3aBuCMMOCTh KOHCTAHTEHI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIUsl akTUBaLMK. Y paBHeHUuEe AppeHuyca. [lonsarue o
MEXaHU3MaX XUMUYECKUX PEaKLIUM.

24. Karanmu3z wu wHHIuupoBaHue peaknuu. OOpa3oBaHWE MPOMEKYTOUHBIX
COCTMHCHUH TIPH KaTajn3e. | OMOTeHHBI M TeTEPOTCHHBINA KaTanu3. AJIcopOrus u ee
POJIb B T€TEPOTEHHOM KaTaju3e.



25. PactBOphbI Kak roMoreHHbie cuctemsl. [Ipeacrasnenus [I.1. Menaeneesa, 1. A.
KabmykoBa, B.A. KucTgkoBCckOro 0 mpuUpOJe >KHUIKAX pPAacTBOPOB. lmapaTtel u
cosbBaThl. HeHachlleHHbIe, HACHIILIEHHBIE U MEPECHIICHHbIE pacTBOPHL. CIOCOOBI BHI-
pa)kKeHHs KOHLIEHTPAllUU PacTBOPOB B IIPOLIEHTAaX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HeUeadbHble PacTBOPHI. PacTBophl anekTponnuToB. Poiabs mole-
KyJl pacTBOpPUTENS B IPOLIECCE paclaja 3JIeKTpojauTa Ha MOHbI. CHibHBIE U clalble
JNEKTPONIUTEL. Teopus NMEeKTPONIUTUYECKON qucconnannn Appenuyca. CreneHs qucco-
LUALUK JIEKTPOJIUTA. 3aBUCUMOCTb CTEIIEHU JUCCOLMALUU IEKTPOJINTA OT €r0 KOH-
HeHTpanuu (3akoH pazbasieHuss OCTBaIbIA).

27. Kucnotsl, OCHOBaHUs, aM(pOTEPHbIE THAPOKCUIBI, COJM C TOUYKH 3PEHHUS TEO-
PHUU 3JIEKTPOJIUTHUECKON TUCCOIHALINH.

28. KoHCTaHThI AXCCONMALIMY CIa0BIX 3IEKTPOIUTOB. CTyleHYaTas AUCCOLMAIIMSL.
KoHnenTpannoHHubie 1 TEPMOIMHAMUYECKHE KOHCTAHThI JUCCOLUAIIUH.

29. CunbHble 2IEKTPOIUTHI. AKTUBHOCTU MOHOB. MloHHas cuia pactBopa. Pacuér
KOHIIEHTPALluil HOHOB B PaCTBOPAxX CHJIBHBIX JIEKTPOJIUTOB.

30. DnexTponuTHuecKas quccounanus Boasl. lonHoe npousseneHue Boabl. Boxo-
ponHblid nokasarens. pH kak enuHBIM apaMeTp ONUCAHUS KHUCIbIX, HEUTPAJIBbHBIX U
IEJIOYHBIX PacTBOPOB. KHCIO0THO-OCHOBHBIE MHAUKATOPBI.

31. Ilporonmuruyeckas TeOpusi KHUCIOT U oOcCHOBaHUN bpencrena-Jloypu.
[Tporonutnueckue paBHOBecus. Amdonutel. Ponb pacTBOpuTenss B KHUCIOTHO—
OCHOBHBIX B3auMoOJIeHcTBUsSIX. KHCIOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[TpencraBiaenus o0 3JEKTPOHHOM TEOPHUM KUCIOT U OcHOBaHMHN Jlplomca m Teopuu
conbBocucteM. IIpencrasnenue o reopun JKMKO bacono — [Iupcona.

32. MonHble peakuuu B pacTBopax. KoOHCTaHTBI paBHOBECHS MOHHBIX PEAKINI U UX
pacuer. CMelieHNE HMOHHBIX paBHOBECHM. PacueT paBHOBECHBIX KOHILIEHTpAaLMi B
KHUCIIOTHO-OCHOBHBIX CHUCTeMax. MarepuaiabHble OalaHChl B KHCJIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIM KOMIIOHEHTOB PaBHOBECHBIX CHCTEM.

33. I'maponu3 coneit U raJloreHaHTUIPUIOB. 3aBUCUMOCTh CTETICHU THAPOJIHN3a U
pH pacTtBOpa OT KOHIIEHTpaluu COJIM W TeMmieparypbl pactBopa. OcoOble ciyuyau
TUPOJIN3A.

34. bydepnsie pactBopbl. CootHouienne pH OydepHoro pactBopa U KOHCTAHTHI
Jccolranuu cinaboro snekTponuta. bydepnas émkocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XUMHUYECKOM MpaKTHKe. ALIeTaTHBIA U aMMUavHbIi OydepHbie pacTBopbl. O6-
pasoBaHue OyQepHBIX pacTBOPOB MPH MPOTEKAHNHM HOHHBIX peaKIuil.

35. I'ereporenssle paBHOBecus. [Ipon3BeneHne pactBopumMocTH. Pacuer pactBopu-
MOCTH MaJIOpACTBOPUMOI COJIM MO BEJIMYMHE MPOU3BEIEHUSI pacCTBOPUMOCTH. BiusHue
Ha PacCTBOPUMOCTh TEMIEpPaTyphl, KUCIOTHOCTH PacTBOPa, MPUCYTCTBHUS OJTHOMMEHHBIX
MOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MaopacTBOPHMBIX
COJIEH.

36. CteneHM OKHCIEHMs 31€MEHTOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaAK-
un. Haubonee ynotpebisieMble OKUCTUTENN U BOCCTAHOBUTENN U UX MPEBPALICHUS B
pa3ianuHbIX cpenax. OKUCIUTENbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD BELECTB. Pe-
aKIMM CaMOOKMCIIEHHS — CaMOBOCCTAHOBJICHMsI (IUCIPONIOPLUUOHUpPOBaHMs). BHyTpH-
MOJIEKYJISIDHBIE OKHMCIIUTEIBHO-BOCCTAHOBUTENIBbHbIE peakuuu. CocTaBICHHE ypaBHeE-
HUN OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUM, HAXOKIECHUE CTEXHOMETPUYECKUX
KO3()PHUITMEHTOB C TOMOITHI0O HOHHO-JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OayiaHca.



37. I'anpBaHnueckue 351eMeHThl. CTaHJapTHBINA BOJAOPOAHBIN 3ekTpoa. CTaHaapT-
HbI€ DJIEKTPOJHBIE IOTEHLHUANbl METaUIOB. Psibl CTaHAAPTHBIX 3JIEKTPOJHBIX
[OTEHLIMAJIOB METAJUIOB (3JIEKTPOXUMHUYECKUE PsAJIbl HAIPSIKEHUST METAJUIOB) B KUCIION
Y ILIEJIOYHOU cpeslax U UX MPUMEHEHHE JUIsl PEIICHNUS XMMUUECKHX 3ajau.

38. CrangapTHBI OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHUUAI. YpaBHEHHE
PABHOBECHOI'O OKUCIIUTEIbHO-BOCCTAHOBUTENBHOIO IoTeHIMana (ypaBHeHue Heph-
cra). KoHcraHTa paBHOBeCHss M OLIEHKa BO3MOYKHOCTHM CaMOIPOM3BOJIBHOIO
IIPOTEKAaHUs OKUCIIUTEIBHO-BOCCTAHOBUTEIIBLHON PEAKIIMK B BOAHBIX PACTBOpax.

39. BuusHue Ha BEIMYMHY OKHUCIMTEIBbHO-BOCCTAHOBHUTEIBHOIO ITOTEHLHANA
KHCJIOTHOCTH PacTBOPA, MPUCYTCTBUSA KOMIUIEKCYIOIIETO peareHTa, 00pa3oBaHus MaJo-
PacTBOPUMOTO COEAUHEHHUS.

40. DyeKTpoau3 pacTBOPOB U paciuiaBoB. KaToaHbI M aHOAHBINA MPOIIECCH U 00-
1Iee ypaBHEHHUE peakuuu 3jeKkTponusa. IlepeHanpspkeHne BbIICIECHUS BEIIECTB MpU
anekTponuse. 3akoHsl Papazest. XUMUYECKHUE UICTOYHUKH TOKA.

41. DnexTpoxuMHUecKas KOPpO3Hs METAJUIOB U METO/IBI 3aILUTHI OT HEE.

42. Onpenenenne KOMIUIEKCHOTO coennHeHus. Koopannanuonnas teopus Bepue-
pa. LleHTpasibHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBareib, JUraHabl. BHyTpeHHss H
BHEIIHss cepbl KOMIUIEKCHOTO coennHenus. KoopannanuonHoe uncio. Koopaunamnu-
OHHasl EMKOCTb (€HTAaTHOCTh) JIUTaHA0B. OCHOBHbBIE TUIIbI KOMIUIEKCHBIX COEAMHEHMI:
AKBOKOMILJIEKCHI, allI0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMUAKAaTHI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonunbl, kinactepsl, xenarbl. Konmenuus >¢QQGEeKTHBHOIO aTOMHOIO
HOMeEpa.

44. I'eomeTpuueckast KOH(PUTypalus KOMIUIEKCHOTO HOHA (MOJIEKYJIbI) U TUOpUIH-
3allMsl aTOMHBIX OpOMTanel LeHTpalIbHOro aroma (MoHa). M3oMepust KOMIIEKCHBIX CO-
€IUHEHUN.

45. DnekTpoauTHYecKasi AUCCOIUAINs KOMIUIEKCHBIX COESAMHEHUH — MepBUYHAs
U BTOopuyHasi. PaBHOBecusi B pacTBOpax KOMILJIEKCHBIX COEIMHEHHUH: COJIbBATallMOH-
Hbl€, THJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, pEaKIMM 3aMElleHUs, MHEPTHbIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpHOCTh TpaHcBiusiHus .M. Yephsie-
Ba.

46. OCHOBHBIE TIOJIOKEHMSI TEOPUH KpHUCTAUIMUECKoro mojis. PacmeruieHne
SHEepruM  O-dJIEKTPOHOB B TMOJIIX  PAa3IMYHOW CHMMETPHH:  OKTadAPHYECKOM,
TETPa’IPUUECKOM, KBaIPaTHOM. DHEpPrus CTaOMIN3alMK MOJIeM JIMTaH0B. Bricoko-
HU3KOCIIMHOBBIE KOMIUIEKCHl. CIEKTpOXMMHUYECKUH psax JauragaoB. Kowmruiekcs
CHWJIBHOTO M cJ1aboro nosiei, uX KOHQUTrypaluu U MarHUTHBIE CBOICTBA.

47. BnusiHue KomIuiekcooOpa3oBaHUs Ha MPOTEKaHHEe OOMEHHBIX U OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

48. Bonopoa.

Haxoxnenne B npupone. M3orombl Bogopoaa. CTpoeHHe aToMa M MOJIEKYJIBI.
[Tonoxxenne Bomopoxa B Ilepuoamnueckoit Cucreme .M. MenneneeBa. Crenenu
okucieHusA. PU3NYECKHEe W XHUMHUYECKHE CBOMCTBA BOJOPOJAA. MeTOabl MOTydeHUS
BOJIOPO/Ia B MPOMBIIIJIEHHOCTH H JIA0OPATOPHH.

CoenuvHeHus BOJOPOJIa U UX cBoMcTBa. Tskenas Boga. [ uapuasl, THAPUI-UOH KaK
JINTaH]I.



[IpumeneHnue Bogopoaa v €ro coeauHeHni. Bomopoinas sHepreTuka.

49. JIutuii.

Haxoxnenune B mpupone. IlomydeHne MeTaysinuecKoro JIMTHS, €ro XUMHUYECKHE
CBOMCTBA U NpuMeHeHre. OTHOIIEHHE K KUCI0TaM, BOJIC U PA3IMUYHBIM OKUCIUTEISIM.
CoenuHeHUsT C KHUCIOPOAOM, a30TOM M BOJOPOJOM — TMOJYYEHHE M XMMHYECKHUE
cBoiicTBa. Baxueiiine coequHeHus: TuTUA. ManopacTBoOpuMbIe COJIM. AKBOKOMIUIEKC
JINTHSL.

50. HaTpwii, kanuii, pyOuauid, 1ie3ui.

Haxoxnenue B mpupone. IlpupojaHble COCIMHEHUS IETOYHBIX METAIOB Kak
CBIDb¢ XMUMHUYECKOW TpOMBINUIEHHOCTH. [lomyueHume wmeTamioB B CBOOOJHOM
COCTOSIHMH, UX XUMHYECKHE CBOMCTBA U nMpuMeHeHue. OTHOIIEHUE K KUCIOTaM, BOJIE.
PactBopeHue menoyHbIX METaIOB B KUJKOM aMMHAKE.

CoenuHeHUs C KUCIOPOJAOM — OKCHJIbI, IMEPOKCUJIBI, CYNEPOKCHABI M O30HHU/IBI,
MOJIy4YeHUE, XUMUUECKUE CBOMCTBA U IPUMEHEHUE.

I'uapuael. ['MaApOKCHIBI MIETOYHBIX METAIOB, MOJYYEHHE, XUMUYECKUE CBOMCTBA
W TpuMEHeHWe. BaxHedmume Coilu: TaJOreHWAbl, HUTPAThl, KapOOHATBI |
TUAPOKapOOHATHI, MONyuYeHUE U XUMHUYeckue cBoiicTBa. Coja, MoilydeHUEe COABI IO
Conbae u Jlebnany. [loram. Kanuiineie ynoopenus.

KoMIuiekcHbIe coeIMHEHNS IIETOYHBIX METAJIOB.

51. Mens, cepebpo, 3050T0. Haxoxaenue B pupoje. [IpoMbIliuieHHOE MoTy4YeHne
MeTansioB. CriaBel MU U 30JI0Ta, UX CBOWCTBA U puMeHeHue. [lonoxeHne MeTamion
B DIEKTPOXUMHUYECKOM DSy HampsbkeHHs. XHUMHUYECKHE CBOMCTBA METAIJIOB,
OTHOIICHHE K KHCIIOTaM U I1eJI0YaM, Pa3IMuYHbIM OKHCITUTEIISIM.

Coemunenus meau (1) u meau (Il), ux Xxumuyeckue CBOWCTBa W TPUMEHEHHE.
[Tpumenenue ammuakata Meau (l) s oUMCTKY Ta30B OT KUCIOPOAa. AMMHAKAT MEAU
(1.

Coenunenus cepebpa (1) u (II) m ux xummuueckue cBoricTBa. ManopacTBOpUMBIE
coenuHenus cepedpa (l). Kommnexcubie coenunenus cepeOpa (l). BzaumopeiictBue
rajoreHuoB cepedpa (l) ¢ pactBopamu ammuaka, kapboHata aMMOHUSI, THOCYJIb(aTa
HaTpusi. CBETOUYBCTBUTEIBHOCTD coeqMHEeHUH cepebpa (1).

Kommnekcusie coeaunenust 3omota (ll) u (l), ux monmydeHne M XUMHUYECKHE
cBoiictBa. KommuiekcHbie kucinoTsl 3oiota (111). [{uanuansie kommiekcst 30mo0ta (1).

52. bepunii.

Haxoxnenue B mnpupojae, MNoiaydeHHe MeTauinueckoro Oepuus. CruiaBbl
OepwIITUs, UX CBOWMCTBA M MPUMEHEHHE. XUMUYECKUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KHCJIOTaM, IeJ04aM, pa3iudHbIM OKuciauTenssM. OKCU U THIPOKCHT OEpUIUIHS U UX
CBOMCTBa. AKBO-, THIPOKCO-, (hTOopHIHBIe KOoMITIeKchl oepuiutus (11).

TOKCHYHOCTH COETMHEHUH OepUIUIns.

53. Maruwuii, Kaneliuii, CTpOHIIUMN, OapHii.

Haxoxnenue B npupoze, NOJyYyEeHUE M NPUMEHEHHE METaJUNIMYECKOTO0 MarHusl.
CmuiaBel Marsusi, MX CBOMCTBa M npuMeHeHue. OTHOILIEHHWE MarHus K KHCIOTam,
niesio4aM, pasIMuHbIM OKUCHUTENSIM. Vcrnonap30BaHMe MarHus il BOCCTAHOBIJICHMS
3JIEMEHTOB M3 OKCUAOB. OKCHJ M TUIPOKCHU]I MarHusi, MX CBoWcTBa. PacTBopeHue
TUAPOKCHU/IA MATHUSA B COJISIX AMMOHHMSL.



[[lemouno3emMenbHBIE METAUTBl — KaJbIlMH, CTpoHIMH, Oapmii. HaxokmeHue B
npupone. llomyuenue u xXumudeckue cBoHcTBa MeTauioB. OTHOLIEHHE K BOJE,
KHCJIOTaM, Pa3JInYHBbIM OKHUCIUTENSIM. PacTBOpeHHE METalJIOB B KUAKOM aMMHAKE.
B3aumoneiictBue mMeramioB ¢ KUCIOpoaoM. OKCUAbI, MEPOKCUABI U THIPOKCHUJIBI, UX
cBoiicTBa. ManopactBopumble coiu: cynbdatsl, hocdarel, kKapOOHATHI, TEPEBOA UX B
pactBop. Cynbharokomiiekc kambius (11).

Tepmuueckass aucconmanusi kapOoHatoB. Heramenas u ramieHas H3BECTb.
JKEcTkoCcTh BOABI U €€ YCTpaHEHHUE.

54. lunk, xagmuii, pryts. HaxoxneHue B mpupoje, MOIYYEHHE METAJUIOB, MX
npuMeHeHne. HaxoxaeHue MeTaluioB B DJIEKTPOXMMHUYECKOM psy HANpPSHKEHHS.
Xumuueckue cBoicTBa. OTHOMICHNE K KUCIIOTaM, IIEJI0YaM, Pa3THIYHBIM OKHCIHTEIISIM.
OKHCIICHNE METAJUNTNYECKON PTYTH 3JIEMEHTapHOH cepoid, xiopuaom xeiesa (I11).

AKBO-, TUJIPOKCO-, aMmMHauHble koMIiekcsl uHKa (1) u xkagmus (11). Coenunenus
prytu (1) u (I1). AucnponopunonupoBanue coneit prytu (l). Konuenmuss wuHepTHOM
(632) ANeKTpoHHOU mapsl. BzaumopeiictBue coneit prytu (Il) ¢ pactBopom amMmmuaka.
Amupnopeakuus. PeaktuB Heccriepa. OcoOeHHOCTH 3IEKTPOIUTHUECKOM THUCCOIMALINN
couneit prytu (11).

TOKCHYHOCTB KagMUs, PTYTH U UX COCIUHEHUM.

55. bop.

Haxoxnenue B mpupoe, MOIYYeHHE, XUMHUYECKHE CBOMCTBA. OTHOILIEHHE K
KHUCTIOTaM, IIIeJiouaM, pa3luyHbIM OKUCIHUTENsM. bopanbl (coemuHeHuss Oopa ¢
BOI0poJioM). TpEXiieHTOBBIE dNIEKTPOHOACPHUIIMTHEIE CBSI3U B MubopaHe. [Ipumenenue
OooprunpunoB. bopHas u monuOoOpHBIE KHUCIOTHI, WX cond. Mera- , opTo-, TeTpa-
6oparel. Terpabopar Harpus (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
B3aumonetictBue Oypbl ¢ KUCIOTaMU U HIEJIOYaMHU.

lamorennapl Oopa kak kucioTel Jlbtouca. Terpadropoboparsl. Hutpua OGopa
(?m00p, 6Opa30H), €ro CXOJCTBO C AIIMAa30M U rpadUTOM MO CTPOCHHUIO U CBOMCTBAM.

[Ipumenenue coeuHeHUM 60pa, KX TOKCUYHOCTD.

56. AntoMUHUA.

Haxoxnenne B mnpupone. Ilonmydenune wmeTamnmmyeckoro amtoMuHHs. Ero
XMMUYECKHE CBOWCTBA U TNpuMeHeHue. AmoMuHoTepmus. CIUiaBbl  aTIOMHUHUSL.
OTHOLIEHUE AMOMUHUS K KUCIOTaM U IIeJIoYaM, pa3InyHbIM OKUCIHUTeIM. OKcua u
TUAPOKCH ATFOMUHUS, ATFOMUHATHI U THAPOKCOKOMIUIEKCHI. AJIFOMUHUEBBIE KBACIIHI.
l"anorennapl amroMuHUS Kak KUCIOTHI JIbtonca. ['uapuioaastoMuHaThl, UX CBOMCTBA.

57. TI'annuii, ”HAWH, TaJJIHH.

[Tonydyenne MeTamioB, WX XHUMHYECKHE CBOMCTBA. OTHOIIEHHME K KHCJIOTaM,
niesioyaM, paszlinyHbIM  OKUCHHUTENIM. OKCUABl U THUIPOKCUIBI, HUX XHUMHUUYECKHE
coiictBa. Coemunenust Tamums (1) u (Il1). ManopactBopumbie conu tammus ().
Oxkucnurensubie cBoiictBa coeanHeHud Ttamwmms (lll). TokcuunocTs coenuHeHU
TaJUIHSL.

58. Cxkanauii, UTTpUH, JaHTaH, aKTUHUN, TAHTAHUAbI U AKTUHUJIBL.



Haxoxnenue anemeHToB B npupoze. [loayueHune meTaisioB M WX NPHUMEHEHHE.
OTHO1IEHHE METAIOB K KHCIIOTaM, IIejioyaMm, Pa3iudHbIM OKHcIUTeIsiM. CXOICTBO
xumuyecknx cBorcTB ckanaus (1) u amomunus (11).

Jlantanuael. X npumMeHeHHE B TEXHHKE. XAapAKTEPHbIE CTENEHU OKHUCIICHUS.
OxwucnurenbHbie cBolicTBa nepus (IV) u BoccranoBurtesbHbie cBoiicTBa eBporwust (11).

AxTuHuApl. WX npuMeHeHHMe B TEXHUKE. XapaKTEepHblE CTENEHU OKHUCIICHHS.
CoenuHeHns aKTUHUOB B BBICOKMX CTEIIECHSIX OKHUCIICHUS.

Posb akTHHHI0B KaK MaTepUATIOB AJI A1€PHON TEXHUKHU.

59. Yraepog.

Haxoxnenne B mpupojie. AJUIOTPOITHBIE MOTUGBUKAIIH YIJIepoa: anmas, rpadur,
kapOuH, ¢ymiepensl. Crekinoyriepon. HMx  npumeHenume.  Yriiepoga — Kak
BOCCTAaHOBUTENb U aicopbeHt. KapOuapl u ux cBOMCTBA.

OTHo1IeHUE yraepoja K KUCI0TaM, IIeI04YaM, pa3IMuHbIM OKUCIUTENsIM. OKCHUIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcupga yriaepoaa  (I1). KapOonubt
METaIIJIOB. YTOoNbHAs KHCIOTa, €€ HeycToiiunBocTh. Kapbonatel. KansiimnupoBannas u
MIUTHEBAS COJA.

Cepoyrnepon. 'anorenuipl 1 okcoragoreHuabl yriepoja. CoenuHeHus yriepoja
C a30TOM: [JUUMAH, LHWAaHOBOJOPOAHAs, IMAHOBAasi, HW30LHMAHOBAs, THOLUAHOBA
KHUCJIOTHI U UX coiu. L{lnanuapl U THOLMAHATBI KaK JIUTaH bl. TOKCUYHOCTbh COEIMHEHUN
yrieposa.

60. KpemHunii.

Haxoxnenne B mpupoze. IloimydeHue KpemMHHS, €ro XHMHUYECKHUE CBOMCTBA U
npuMeHeHrne. OTHOIIEHNE KPEMHUS K KUCIIOTaM, IeJI04YaM, Pa3JINYHbIM OKUCIUTEISIM.
Oxcun kpemuus (1V). Kpemuessle kucnots! U cunukathsl. JKunkoe crekio. Kapiesoe
U OOBIYHOE CTEKJIO. AJIOMOCWIMKATBI M 1eoduThl. CoOeluHEeHHs KpEeMHHS C
rajioreHamu. ['ekcadpropokpemHueBas kuciaora. CUIMINIB METANIOB, HUTPU KPEMHUS.

Ponp snemeHTapHOro0 KpEMHHS M €r0 COCIMHEHUI KaK MaTepHAIOB COBPEMEHHOMN
ANEKTpOHUKU. [[puMeHeHre COeTMHEHUI KPEMHUS.

61. I'epmanuii, 010BO, CBUHELL.

Haxoxnenne B mpupoze. Ilomyuenune u xummueckue cBoiictBa. Haxoxaenue
METAJIJIOB B DJIEKTPOXMMHUYECKOM psly HanpspkeHusa. OTHOIIEHHE K KHUCIOTaM,
miesouaM, pasnuuHblM - okucauTensiM.  Oxcuabl XO un XOp , THIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. 0- U fi- OJOBAHHBIE KUCIOThL. Cymb(Quabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coeauHeHus cBunHua (IV) kak
OKHCIIUTENN B KACIION U MEN0YHOM cpenax. CBUHIIOBBIN CypUK.

[IprumeHeHne repmaHusi, 0JI0Ba U CBUHIIA U UX COEAUHEHMI. TOKCUYHOCTh CBHHIIA
U €ro COCIUHECHUM.

62. TutaH, HIUPKOHUH, rapHHA.

[lonyyenue MeTamioB, WX CBOMCTBA U NpuMeHeHHe. OTHOUIEHUE K KHUCIIOTaM,
menoyaM W rajoreHaM. OKCHIBI, THIPOKCHIBI, OKCOTHIPOKCOCOCIUHECHHS U WX
cBoiicTBa. CTapeHue rupOKCUIOB.

[Ipumenenue TuTaHa, ITUPKOHUS, TAQHUS U KX COCTUHCHHI.



63. Banaguii, HHOOW#H, TaHTAJI.

[Tomyyenue, XMMHUUYECKHE CBOWMCTBA, MPUMEHEHHUE B KaY€CTBE KOHCTPYKIIMOHHBIX
MarepuanoB. OTHOIIEHUE K KUCIOTaM, IIejI0oYaM, Pa3IndHbIM OKUCTUTENSIM. OKCUIBI,
raJoreHuIbl, OKCOTAJIOTCHU/IbI U COJIH.

64. Xpom, MoJIUOACH, BOJTb(paM.

Haxoxnenne B mpupome. Ilomydenuwe.  HaxoxxneHume — merauioB B
INEKTPOXUMHUUYECKOM Py HampspkeHus. [I[puMeHeHue B KauecTBe KOHCTPYKLHOHHBIX
MaTepuaioB. XUMUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCJIOTaM, IIejIo4yaM, pa3indyHbIM
okucnurensiM. CTpoeHHe U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCIMHEHUS XpoMa
(1), oxcua ¥ TUAPOKCH, XPOMHUTBI M THIPOKCOKOMIUIEKCH. OKHCICHHE COCAMHEHUMN
xpoma (lll). Coenunenus xpoma (VI): okcua, XpoMoBas W JUXPOMOBAsT KHUCIOTHI,
XPOMATHI U TUXPOMATHI, UX MOJTYyYECHUE, XUMHUYECKHNE CBOMCTBA M B3aMMHBIC ITEPEXO/IbI.
OxucnutenbHble cBoWcTBa coenuHeHuit xpoma (V1) B KHUCTIOW M IIENOYHON Cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCUYHOCTh COEIMHEHUH XpoMa.

VYcroituuseie coequHenus moymbaeHa (V1) m Bombdpama (VI). MonubaeHoBas
KUJKOCTh Kak peareHT Ha docdar — uoHbl. ['erepomnonucoennaenus. bronorndeckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapraner, TeXHEIUH, peHUMN.

Haxoxxnenue B mpupojie, moJiydeHHe MPOCTHIX BEIIECTB U X CBOMCTBA.

Kap6ouunpasie komruiekcsl Maprania (O) u penus (O). Okcua U TUAPOKCHUA
mapranna (II), ux cBoiictBa. Okucnenue coeauHenuii Mapranua (II) B pazmmunbIx
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (mupomro3ut) U ero XMMHUYECKHe CBOMCTBA, MOBEJICHHUE B
KHCIIBIX U LIENOYHBIX cpefax. OKHUCIUTENbHO — BOCCTAHOBUTEIbHAS JABOMCTBEHHOCTh
coenquHenuii mapranmna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTAaHOBUTEJIHHBIE CBOMCTBA M TUCTIPOTIOPIIMOHUPOBAHHE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpMaHTaHATHI,
NOJyueHHe, XHMHUYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuaa wmapranma (V).
[lepmanranaTt kanusi, €ro OKHCIMTEIbHBIE CBOMCTBAa B KHUCIOM W IIEJIOYHOW cpenax,
npuMmeHnenue. [luponus nepmanranaTa Kaius.

66. XKene3o, k00anbT, HUKEIb.

Haxoxnenue B mpupoje, MoayyeHue MEeTAJJIOB U MX cBoiicTBa. CIUIaBhI Kele3a,
KobanbTa, HUKENS W uXx npuMmeHeHue. KapOouuibHble KoMiuiekchl skene3a (0),
kobanbTa (0), HuKens (0).

Haxosxienne MeTamioB B DJIEKTPOXUMUYECKOM sy HampspkeHus. OTHOIIEHUE K
KHUCTIOTaM, IiesnodaM, paznudHbiM okuciurensMm. Keneso (II, II), xobanst (II, III),
uHukens (11, II1), ux okcuabl, TUAPOKCUIBL.

AmMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, ITMAHWJ- MOH KakK JHUTaHIbl B
komrutiekcax skenesa (II, III), kobamera (II, 1), Hukens (II). YcnoBue ycroiunBoCTH
coenqunenuii kodaneta (II) u (III) B BomHbIX pacTBopax. OKUCAUTENHHBIC CBOWCTBA
coemuaeHuit xkenesa (II), BoccranoBUTenbHBIE CBOMCTBAa coenuHeHui sxenesa (II).
Cosb Mopa. @eppatsl.

JIuMeTUNTInOKCUMAT HUKEJIS.

Ponb coennuennii xemne3a u KodaibTa B OMOJIOTHYECKHUX MTPOIIECCaXx.



67. IlmatuHOBBIE METAIBI (PYTEHUH, pOAMH, TaUTaJWA, OCMHH, WPHUINM,
TJIaTHHA).

Haxoxnenne B mnpupojne. IlonmokeHne METaqioB B 3JIEKTPOXMMHYECKOM PSIy
HAIIPsSoKCHUA. HpI/IMeHeHI/IC INIATUHOBBIX METAJIJIOB U HUX COGI[I/IHCHI/Iﬁ B COBpeMeHHOﬁ
TEXHUKEC U MCIUIUHC. Croco05bl NnepeBoJia IMIAaTUHOBLBIX MCTAIJIOB B PAaCTBOPHUMELIC
coenquHeHus. OTHOIIEHWE MaUTagus MW IJIATHHBL K Iapckod Boake. Poib
KOOPJMHAIIMOHHBIX COSAMHEHHUI B XUMHUH IJIATHHOBBIX METAJLIOB.

68. A3zor.

Haxoxnenne B npupone. llomyyeHne u mnpuMeHeHue aszora. XHUMHUYECKas
MHEPTHOCTb MOJIEKYJSIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHMsl. COeTUHEHHS a30Ta C
BOZOPOAOM. AMMHAK, €ro XMMU4ECKHEe CBOKCTBA. JKUAKNN aMMHaK KaK paCTBOPUTEINb.
AMuUibl, UMHIBI, HUTPHIBL. PaBHOBeCcHMss B BOJHOM pacTBOpE aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAaKa U €ro cojieil B BOAHBIX pacTBOpax. AMMHUAK
kak Juraga. Crpoenne uoHa ammoHus. ConM aMMOHHUS, HMX TIOBEJCHHE NpU
HarpeBaHuU.

I'mapasun u ruapokcunamut. [lonyuenue, ctpoenue, xumuueckue cBoiicrsa. Conu
THJIPA30HUS W THIPOKCHIAMMOHHUSI M WX cBoiicTBa. [lpuMeHenuwe rumpasuHa u
TUAPOKCHIIAMUHA W HX COJE€Hl B KauecTBE BOCCTAHOBUTENEH. A3HI0BOJOPOAHAS
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XMuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenne. Oxcupn azorta (l), ctpoenue u cBoiictBa. Okcup
azorta (ll), crpoenue, mapamarHeTusM MOJEKYJbl, XUMHUYECKHe cBoicTBa. Hutposui-
uoH kak njurana. Oxcupn aszora (lll), Tepmuueckas yCTOHYMBOCTb, XMMHUYECKHE
cBoWicTBa. A30THUCTass KHCJIOTa, HUTPUTHL. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JIBOWCTBEHHOCTh HUTpUTOB. HuTput-uoH kak jurana. Okcua azora (1V), crpoenue,
napamMarHeTusM MoJiekynbl. B3aumopeiictBue oxcuaa azora (IV) co menodamu u
Bojoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAs KHCJIOTa, MOJy4YeHUE B
IIPOMBIIUIEHHOCTH. XUMHUYECKHE CBOMCTBA Aa30THOM KHUCJIOTBI W HUTPAT-HOHA.
CaolicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKa), IUIABUKOBOW, CEpHON
kuciaotaMu. Hutpatsl n uX TepMmuueckas yCTOMUMBOCTb. OKHCIUTENbHBIE CBOWCTBA
HUTPATOB B pacIljiaBax.

69. ®ocdop.

Haxoxnenne B npupoae. [lonyuenue. Annorponssie Moaudukanuu docdopa u
UX pEaKIMOHHAs CIIOCOOHOCTb. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
niesiouaM, pasinyHbIM OKucauTensiM. dochuH, ero Mpou3BOAHBIE, UX XHUMHUYECKHE
cBorictBa. dDocdopHoBatucTas u Qocdopucras KucioThl, ux conu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJILHBIE CBOMCTBA.

Oxkcun docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCYIIalOIIee JEHCTBUE.
®ocdopHble KHUCHOTHL:  MeTadochopHas, audpochopHas, optodocdopHas, ux
NojydeHue, B3auMHble mnepexoabl. Docdartel, ruaponus (docdaros. bydepHbie
pacTBOpHI Ha OCHOBE (OCcPOPHOI KHCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3alMOJICHCTBUE C BOJIOM.

[Tpumenenue dochopa u ero coequnenuii. ochopHbie y100peHuUs.

70. MbIlIbSIK, CypbMa, BUCMYT.



Haxoxnenne B mpupoge. Ilomydenwe.  IlonoxkeHue  MeTaUiIOB B
AIIEKTPOXUMHUYECKOM psiy HampspkeHus. OTHOIIEHHWE K KHUCIIOTaM, MIEJoYaM,
pa3nu4yHbIM  OoKucuTesiM. CoeMHEeHHsT ¢ aKTUBHBIMH METallaMHd M BOZOPOIOM.
CBoiicTBa BOJOpPOJHBIX COCIMHEHUH, CTpoeHHE MOJIeKyNl. OKCHIBI, TUAPOKCHIIBI,
rasiorennapl  Mbiubska(lll), cypsmsi(lll), Bucmyra(lll), nx xumuueckue cBOMCTBa.
Oxkcoranorenuasl cypsMsl (1) u Bucmyra (111).

Coenunenus Mbibsika (V), cypbeMbl (V). OKCUAbI, THAPOKCHU]IBI, TATOTEHUIBI, UX
XUMHUYECKHE CBOMCTBA. BuCMyTaThl, MX MOJIydeHUE U OKHCIUTEIbHbBIE CBONCTBA.

Cynsohuast meimbska (11, V), cypemsr (111, V). Tuoconu. Cynsbun Bucmyta (111).

TOKCUYHOCTh COSTMHEHUH MBIIIbSKA, CYPhMBI U BUCMYTA.

71. Kucnopo.

Haxoxnenue B npupoze. Amnorponus kuciopoaa. CTpoeHre aToMa U MOJIEKYJIbI
kuciopojga. Pu3nuecKkue M XHMMHUUYECKHE CBOMCTBAa KHUCJIOPOAA M €ro NpPUMEHEHHE.
[TomyueHue Kuciopoja B MPOMBIIIIEHHOCTH M Jaboparopuu. OKCHUIBI OCHOBHBIE,
KHUCTIOTHBIE U aM(poTepHbIe. [ UIPOKCUIIBI U THIPOKCOKOMILIEKCHI.

O30H, €ro nojJy4yeHWe U XMMHUUYECKHE CBOWCTBA, CTPOCHUE MOJIEKYJbl. O30HHIBI.
O30H B atmMocdepe, “030HOBBIE IBIPHI.

Bopma. AHomanust e€ HeKOTOpbIX (U3NUIEeCKUX cBOMCTB. CTpOSHHE MOJIEKYJIIBI BOIBI.
Accoumanusi MoJeKysl BoAbl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs M
TEpMHUECKas TUCCOLMALMA BOJbl. XMMUYECKHE CBOWCTBA BOJbl. AKBOKOMIIJIEKCHI U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe KJIaTpaThl HA OCHOBE BOJBI.

Ilepoxkcnn BOmOpOAA, €ro IOJYyYEHUE, XUMUYECKHE CBOMCTBA M IIPUMEHEHHE.
Ilepokcnn Bomopoja Kak OKHCIMTENb M BoccTaHOBUTENb. llepoxcuael n
IIEPOKCOKUCIIOTBI, CYNEPOKCUABl — HX TMOJYy4eHHE, XHMHUYECKHE CBOWCTBA U
IIPUMEHEHHE.

72. Cepa.

Haxoxnenne B mpupoje, INOJY4YEHHE JJIEMEHTAapHOW cephl. AJUIOTPOIHS.
XuMH4eckue cBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHCIOTaM, Ieiodyam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBonopozl, €ro NOJYYEHHME M XUMHUYECKHE CBOMCTBA. ManopacTBOpUMBIE
CynbpuIpl, crocoObl TmepeBeAeHUs B pacTBop. OKHCIEHHE MalOPAaCTBOPUMBIX
cynbpuroB a3otHoi kucnoroil. Ilomucynedunsl, cynbhan (MHOTOCEPHUCTHIN
BOJIOPOJ1), UX CBOMCTBA.

Okcua cepsl (IV), ero momydeHue B TPOMBINUIICHHOCTH U J1abOpaTopuw,
XAMHYECKHE CBOWCTBA. TOKCHYHOCTH JuOKcHAa cepbl. CepHUCTas KHCIOTa U €€
ycroiuuBocTh. Cynb@UTbl U TUAPOCYIbPUTHI, UX ruaponus. Cyab(UT- HOH Kak
muran]. BoccranoButenbHble cBoiicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(QUTOB. JIUTHOHUTHI, AUTHOHATHI — UX XUMUYECKHE CBOMCTBA.

Tuocepnast kucimora u THOCynb(ar Harpus. TuocynbpaT HaTpus Kak
BOCCTaHOBUTEND U urani. Pasnoxkenue tnocynbdara cepedpa.

Oxcun cepsl  (VI). Ilonmydyenue, ctpoeHue Monekynsl. CepHas KHCIOTA.
HuTpo3HbIii ¥ KOHTAaKTHBIM CHOCOOBI MOJTyYeHUsS. XUMHUYECKHE CBOMCTBA CEPHOM
kuciotsl. [Ipumenenue. Jleruapatupytoiiee AEMCTBHE KOHLEHTPUPOBAHHOW CEpHOM
kucnotel. Jlucepnas kucnora. OineyM. I[lepokcocepHble KHCIOTBI W WX COJIH.



[Tonyuenne u cBoicTBa. [amoreHuabl W okcorajoreHuabl cepbl. [lomydenue,
B3aMMO/JICHCTBUE C BOJIOM U C PACTBOPAMM IIECIIOYEH.

73. CeneHn, Temnyp.

Haxoxnenune B mpupojae, nonydeHue. Aimorponus. OTHOIIEHHE K KHUCIOTaM,
1ieJ1049am, pa3JIMuHbIM OKUCITUTEISIM.

Coenunenus ¢ BogopoaoM. Okcuasl XO, u XO3. Kucinorsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEJUTYpOBOHM  KHUCIOTBHl. OKHUCIUTENIBHO — BOCCTAHOBUTEIbHAS
nBOMCTBEHHOCTh coenuHeHuit cenena (1V) u temrypa (IV). TokcudHOCTh ceneHa U ero
COCTUHEHUN.

74. OdTop.

Haxoxnenne B npupoze (mmaBukoBsii mmar). [Tomyuenue ¢gropa, ero Xumudeckue
CBOWICTBA W NpHUMEHeHHe. Marepuasnbl, yCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
B3aumoneiictBue ¢ropa ¢ Bomoil, pactBopamu Iienouded. DTopUABI KHCIOPOJA.
dropoBoaopoa, GTOPOBOIOPOIHAS (IIJIABUKOBAasl) KUCIOTA, XMMHUYECKHE CBOMICTBA U
npuMeHeHue. Poib BOJOPOAHBIX CBsi3edl B CBOMCTBaX (PTOPOBOJOPOJHON KHUCIOTHI.
I'mapodropunsl. @ropun — uoH kak jurasa. CoeauHeHus ¢rTopa ¢ GIaropoAHbBIMU
ra3amH.

75. Xmop.

Haxoxnenne B npupozge. IlodydeHne B NPOMBIIIICHHOCTH M J1aOOpaTOPHH,
XUMHYECKHE CBOICTBA U MPUMEHEHHE. XJIOPOBOJOPO U XJIOPOBOJOPOIHAS (COJISIHAS)
KHCJIOTA, TIOJy4YEHHE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPU — MOH KaK JIMTaH[I.

B3aumoneiictBue xmopa ¢ BOAOH (XJOpHas BOAA), pPacTBOpaMM IIesIouei,
KOHCTaHTBI PaBHOBECHSI.

Coenunenus xjopa ¢ kucinopogoM. Oxcupn xmnopa (1), XITopHOBaTUCTas KUCIIOTA,
TUIIOXJIOPUTHI, TOJIY4YEHHE, CBOMCTBAa. J{MCIIPONOPLHMOHUPOBAHUE THUIIOXJIOPUTOB.
XnopHast (OenmunbHasi W3BecTh), €€ cBoiicTBa W mpuMmeHenue. Okcua xjopa (1V).
JlucnponopuoHUpOBaHWE B BOJHBIX U IIEJIOYHBIX pacTBopax. XJOpHCTas KHUCIOTa,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKHE CBOMCTBA M INpPUMEHEHHE.
Xsopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIUTENIbHBIE CBOMCTBA. XJIOpaT Kajus Kak
TBEPIO(DA3HBII OKUCINTEND. J[UCTIpOIOpIIMOHUPOBAHHE XJIOPATOB.

Oxkcuner xnopa (V1) u(VIIl), ux B3aumopeiictBue ¢ BoAoW. XJIOpHAs KUCIOTa H
NEepXJI0paThl, UX MOJIYy4eHHE, XUMUUECKHUE CBOMCTBA U IPUMEHEHNE. B3pbIBoONIacCHOCTH
NIEPXJI0OPATOB TSKEIBIX METAIIIIOB.

ConocTaBneHue KUCIOTHBIX U OKHCIUTEIbHBIX CBOMCTB KHCIOPOJICOAEPKALIUX
KHCIIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COeAMHEHUH.

76. bpom, no.

HaxoxneHue B mnpupoze, MoJiyueHUWE, XMUMHUYECKHE CBOMCTBA M TNpPUMEHEHHE.
PactBopumocTh OpomMa W HOAa B BOJE M OPraHUYECKUX PACTBOPHUTENSX.
[Tonuranorenunasl. IloBenenne OpomMa W HOAa B BOJE M IIENOYHBIX pPACTBOpax,
KOHCTaHTHI paBHOBecHUs. Peakuus Opoma u noaa ¢ Tuocynb(haToM HaTpHsL.

BpomoBonopon,  OpomoBomoponHas — Kuciora, Opomunael.  HMomoBomopon,
MOJOBOAOPOHASA KUCIO0Ta, noauanl. [lonydeHne u xumudeckue cBoiictBa. bpomua- u
MOJIAJ— NOHBI KaK JIUTAH]BI.



Kucnoponconep:xamue KuciaoTel OpoMa 1 noja u ux cosd. CriocoObl MOTy4YeHUS U
XUMUYECKHE CBOICTBAa. bpomMHOBaTass M HMOJHOBaTas KUCJIOTHI, OPOMHAs M HWOJHAS
KHUCITIOTHI ¥ UX coti. OCOOEHHOCTH THAPATHBIX (POPM HOAHON KUCIOTEHI.

WNurepramorenuapl. DOTOp-XJ0p YriaeBOAOPOAbI, SKOJOTMUECKHE IMOCIEICTBUS
MPUMEHEHUS.

77. bnaropoHble Ta3bl (TeJIUii, HEOH, apTrOH, KPUIITOH, KCEHOH, PaJIOH).

Haxoxnenue B mpupone, noiydeHue u mnpumeHeHue. OcoOEHHOCTH CTPOCHUS
JNIEKTPOHHBIX 00O0JI0OUYEK aTOMOB OiaropogHbpix Tra3oB. CnocoObl MONTYy4YeHUS
COEMHEHUH 01aropoHBIX T'a30B.

Oxcodropuapl, OKCHIBI W  KHCIOPOACOAEPKAIIME  KHUCIOTHI  KCEHOHA.
BsanmopneiicTBre GTOpHIOB KCEHOHA C BOJOW M pacTBOpaMu mienodyeil. XuMHU4ecKue
COCIMHEHUSI JPYyrux ONaropoJHbIX ra3oB. lIpuMeHeHHe OJIarOpOAHBIX Ta30B M UX
COEIMHEHUI.

K sK3aMeHy JOMyCcKaroTCsl CTYAEHTHI, BBIIOJHHUBIINE BCE (POPMBI TEKYLIEr0 KOHTPOJIS.
[Tpu cnade sKk3aMeHa, CTYAECHT MOJIy4aeT TPU BOIIPOCA U3 IEPEUHs], IPUBEACHHOIO BBILIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. MeToanuecKkne MaTepHAJIbl IS ONpeAeeHUs] MPOUEAYp OUEeHUBAHHUS 3HAHWIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [1eSITeIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(opMupoBaHua KOMIETEHIHH.

[IpomexyTouHass arTecTalys MO TUCIUIUIMHE TIPOBOJAMUTCA B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CIIGI'TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HK3aMEHOB.



