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1. IlepedeHb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 M CHMIIJIMHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMblI.
B pesynbrare ocBoeHus1 00pa3oBaTeIbHOM MPOrpaMMbl OakagaBpuaTa 00yJaronuics

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/I$I 110 JUCHUILIJINHE:

KO,I[ N HAUMCHOBAHHEC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yiabTaThl

WHJIUKAaTOpa oOyueHus
KOMIIETECHIINU

JOCTHKEHUS! KOMIIETEHLIUN (neckpunTopsl)
OIIK-1 OIIK-1.1 3nanue | 3HATH:
Cmocoben HU3y4arThb, (byHI[aMeHTaHBHBIX OCHOBHBIC 3aKOHBI
aHaJIM3UpOBATH, XUMHAYCCKHIX 3aKOHOB, | CCTECTBCHHOHAYYHbIX AUCHMIUIMH
HCII0JIb30BaTh .

MEXaHU3MOB  XUMHUecKux | O CTPYKTYPC 1 CBOUCTBAX
MEXaHU3MBbI

XUMHYECKUX PEAKIUH,
MIPOUCXOISIINX B
TEXHOJIOTHYCCKUX
nporeccax u
OKpYKarollleM MUpe,
OCHOBBIBAsCh Ha
3HAHUSIX O CTPOEHUH
BEILIECTBA, IPUPOC
XHUMUYECKOU CBSI3H U
CBOMCTBAxX Pa3JIM4HbIX
KJIaCCOB XMMHYECKHUX
3JICMCHTOB,
CO€OUHEHMH, BEIICCTB
Y MaTepHaJIOB

peakuuii, INpeBpalicHUN W
CBOMCTB BEILECTB.

MaTepuaioB

(3H-1);

Ymers:

UCIOJIb30BaTh 3TU 3aKOHBI JJIs1
[IPOBEJICHUS PACYETOB IIpU
pELIeHNH IPUKIAIHbIX 3a1a4

(Y-1);

Baagern:
HaBBIKAMH MCIIOJIb30BAHUS ITUX
3akOHOB 1 TexHosoruii (H-1).

2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOIrpaMMblI.

JlucuumnuHa oTHOCUTCA K 00s13aTenbHoi yacTtH, (b.1.0.08) u u3yuaetcs Ha 1 kypce.

B meTtonnueckoMm miaHe AMCIUIUIMHA OMUAPAETCs HAa 0a30BBIN Kypc OOMEXUMUYECKON U

MaTeMaTHIeCKOH IOATOTOBKU, HOJ'IyLIeHHBII\/'I B IITKOJIC.

[TonydenHslie B mpoliecce U3ydeHus: TUCHUIIMHBI «O01asi 1 HeOpraHu4yeckass XuMus»
3HAHWS, YMEHUS U HAaBBIKM MOTYT OBITH HCIIOJH30BaHBI B HAyYHO-UCCIIEIOBATEIHLCKOW padboTe

GakanaBpa U MPH BHINIOIHEHUH BBITYCKHOM KBaJIM(UKAITMOHHONW PaOOTHI.




3. O0beM JUCHUILIMHBI.

Bug yae6Ho# paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas popma

o0yJeHus
OO0wmast TpyA0eMKOCTb M CHUILIIHHbBI 12/432
(3aYEeTHRIX eNMUHUIL/ AKATEMUYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 36
3aHATHUSA JEKIIMOHHOTO TUIIA 20
3aHATHSA CEMUHAPCKOIO TUIMA, B T.4. 16
CEMHUHApPBI, MPAKTUICCKUE 3aHATHUS
nabopaTopHbIE pabOTHI
KkypcoBoe npoektupoBanue (KP wum KIT)

KCP
JIpyTrHe BUIbI KOHTAKTHOM pabOTHhI

CamocroniTesibHasi padoTa 378

®opma texkymero koutpoJs (Kp, pedepar, PI'P, acce) 6 Kp

®opma npomexyTounoii arrecrauun (KP, KI1, 3auer, sx3amen) Ok3ameH (18u.)




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

3aHATHA
CEMHUHAPCKOTO
THIIA,

aKaJIeM. J4achl
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[lepuoanueckuii 3aKOH U CTPOCHUE aTOMA. 2 30 | OIIK-1
1
XUMHYECKast CBA3b U CTPOECHUE MOJIEKYJI. 2 30 | OIIK-1
2
TepMoxumusi U DJIEMEHTHl XHMHUYECKOU 2 30 | OIIK-1
3 | TepMOJIMHAMUKH.
XVUMHUYECKOE  paBHOBECHE. Kuneruka 2 30 | OIIK-1
4 | XUMHUYECKUX peaKLnil.
PacTBOpBI 31EKTPONMTOB M PaBHOBECHS B 6 2 2 35 | OIIK-1
5 | pacTBOpax
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 4 2 30 | OIIK-1
6 | mporeccel.
KommnekcHbie coetuHeHus!. 2 2 30 | OIIK-1
7
Xumust  snementoB | w Il rpymn 25 | OIIK-1
8 [lepnoanueckoii CucreMsl.
Xumusa onementoB Il u IV rpynn 25 | OIIK-1
9 [Tepuoamaeckoit Cuctemsl
Xumus d-anementoB V. — VI rpynn 2 2 38 | OIIK-1
10 | Ilepuonuyeckoit CucTembl
Xumus p- snementoB Y (VA) rpymimsl 2 25 | OIIK-1
11 | Ilepuoauueckoit Cucremsl.
Xumus p- snementoB VI (VIA) rpynmsr 1 25 | OIIK-1
12 | Ilepuomuueckoit CrctemMbl
Xumus p- smementoB VI rpymmsr (VIIA) 1 25 | OIIK-1
13 | [lepuonnueckoii CUCTEMBI.
20 8 8 378




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmeHoBanne TeMbl O0peM, |MHHOBanuMoHHAas
pasznena
U KPaTKOE COZIepKaHUE 3aHATHS aKaJl. 4acsl dopma
JTUCLUTUIMHBI
1 [lepuonuyeckuii 3aKOH U CTPOEHUE aTOMA. 2
2 XUMHYECKas CBA3b U CTPOECHUE MOJIEKYIL. 2 [IpesenTanus
3 Tepmoxumus u 3JIEMEHTBI XUMUYECKON 2
TEPMOIMHAMUKH.
4 XuMHuecKoe paBHOBecHe. KMHETHMKAa XMMHYECKUX 2 IIpezentranus
peaKkuuid.
5 PacTBOpbl  27EKTPOJIMTOB W paBHOBECUS B 6 [IpesenTanus
pacTBopax
6 OKHCIANTENTBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 4 [IpesenTanus
7 KomriuiekcHeie coequHenusl. 2 IIpezenranus




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3aHATHS

Ne
HanmenoBanne TeMbI O0neM,
paszena [Ipumeuanus
U KpaTKO€ CO/Eep KaHNUE 3aHATUSA aKajl. yachl
JUCLUIIAHBI
PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUS B 2 I'pynmnosas
5 pacTBopax JUCKYCCHS
10 Xumuss  d—smementoB V. — VI rpynn 2 I'pynnosas
[lepuonuueckoit Cucremsl JMCKYCCHS
11 Xumuss  p-  oanmementoB Y (VA)  rpymisl 2 I'pynnosas
[lepuoanueckoit CucreMsl. JUCKyCCUs
12 Xumuss  p- onementoB VI (VIA)  rpymims 1 I'pynnosas
[lepuonuueckoit Cucremsl JMCKYCCHS
13 Xumus p- anementoB VII u VI rpynoer (VIIA, 1 I'pynnosas

VIIIA)) Ilepuonnyeckoit CucTeMsl.

JUCKYCCUS




4.3.2. JIabopaTopHbIe 3aHATHS.

Ne
HanmeHnoBanne TeMbI O0OneM,
pasnena [Tpumevanus
Y KPaTKOE COACP)KaHUE 3aHATHUS aKaJ. 4achl
JHACITUILIAHBI
PacTBOpbl  JNEKTPOIMTOB W paBHOBECHS B 2
5 pacTBopax
OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIE MTPOLIECCHI. 2
6
7 KoMiuiekcHbIe cCOeqUHEHNS. 2
Xumuss  d-smementoB V. — VI rpynn 2
10 [Tepuoamaeckoii CucreMsl




4.4. CamocTosiTeIbHAsA padoTa 00y4arommxcs.

Ne Ilepeuens BOIpOCOB i O6mbewM, ®dopma
pasiera CaMOCTOSITEJILHOI'O U3yUYCHHUSI aKaJ. 4acel KOHTPOJIS
JUCLIUIUIMHBI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aToMa. 30 [MucbmenHbIi
OTpocC
5 XUMHUECKasi CBSI3b U CTPOCHHUE MOJIEKYIL. 30 KOHTPOJIbHAs
pabora 1
3 TepMOXUMHUS U AJIEMEHTHI XUMHUYECKON 30 YcTHBIT
TEPMOJIUHAMUKH. OTIpocC
4 Xumuueckoe paBHoBecHe. KuHeTHKa XUMHYECKHUX 30 VYeTHBII onpoc
peaKkuuid.
PacTBOpBI 3JEKTPOJIUTOB U PABHOBECHUS B paCTBOPAX 35 KOHTPOJIbHAs
5 pabora 2
OKUCIINTENIBHO-BOCCTAHOBUTEINIbHBIE ITPOLIECCHI. 30 KOHTPOJIbHAS
6 pabora 3
7 KomruiekcHble coetuHeHusl. 30 [TuceMeHnHbIiM
OTIpoC
Xumust snementoB | u |l rpynn Ilepuoanyeckoit 25 YcrHbIl
8 Cucremsl. onpoc
Xumus snementoB |l u IV rpynn Ilepuonnueckoit 25 KOHTPOJIbHAS
9 Cucremsl pabora 4
Xumuss  d-osnemenroB V. — VIl rpymn 38 KOHTPOJIbHAS
10 Ilepuognueckoit Crucremsl pabota 5
Xumuss  p-  onementoB Y (VA)  rpymibl 25 [TucbmenHbI
11 Ilepnognueckoit CucreMsl. OIpoc
12 Xumuss  p- osnementoB VI (VIA)  rpymms 25 KOHTPOJIbHAS
[Tepuoanueckoit Crucremsl pabota 6
13 Xumusi  p- osnementoB VIl rpymmer  (VIIA) 25 VYcerubiit
Ilepnognueckoit CucreMsl. ompoc




5. Ilepevyenb yueOHO-MeTOANYECKOT0 0OecneYeHHs 1JIs CAMOCTOSTeIbHOM PadoThI
o0yyaromuxcs Mo JMCHHUIIHHE.

Meroanyeckue ykazaHus s 00y4aroIuXcst 10 OPraHu3aluy CaMOCTOSATEIBHON PadOThI
10 JUCLUUIUIMHE, BKJIIOYas MEpPEYCHb TEM CaMOCTOSATENIBHOW paboOThl, (OPMBI TEKYILIETO
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/ISI K HUX BBIIIOJHCHUIO PAasMCIICHLI B BHCKTpOHHOﬁ
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CHOoI'TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB AJisl MIPOBEACHUA l'[pOMG)KyTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYaIOLUIMMCS MEPOIPUITUH  TEKYLIEro KOHTPOJI
IO3BOJISIET MPEBBICUTH (JOCTUTHYTh) IMOPOTOBBIH YPOBEHb («yIOBJIETBOPUTEIHHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl JQUCHMIUIMHBL CUUTAIOTCA JIOCTUTHYTBIMM, €CIM JJs BCEX SJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA IaHHOM
JTamne

[TpomexyTouHas aTTecTanus N0 AUCIUILUINHE TPOBOAUTCS B (hOpMe K3aMEHOB.

K cpaue sk3aMeHOB JOIMYCKAalOTCS CTYACHTHI, BBIIOJHUBIIME BCE (POPMBI TEKYIIETO
KOHTPOJIS.

DK3aMeHbl IpelyCcMaTpUBalOT BbIOOPOYHYIO IPOBEPKY OCBOEHUS MPEAyCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUN U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMH.

IIpu cmaue sk3aMeHa, CTYyIEHT IOJIy4aeT TPU BOIPOCA U3 MEPEYHs], BpeMs MOATOTOBKU
CTYJI€HTa K YCTHOMY OTBeTY - 10 30 MuH.

@DoH/T OIIEHOYHBIX CPEJICTB IO AUCIHUILIUHE NpecTaBieH B [Ipuioxenun Ne 1

Vyuebnas aucturuinHa «O01as 1 HeopraHUIecKast XUMUsD)

Ix3amenayuonnslii ounem No

1. Pagnycsl aromoB, ux u3MeHeHHWe B mepuomax u rpynnax Ilepuoanueckoit
CHUCTEMBI. 3aBUCHUMOCTh KHCJIOTHO-OCHOBHBIX CBOHCTB COEAWUHEHHS OT
paauyca LEeHTPAIBHOI0 aToOMa.

2. DK30- W DJHAOTEPMUYECKHE peakuuu. TepMOXUMHUYECKHE YpaBHEHUSI.
H3MeHenue cTaHIapTHOW SHTAJIBIIMU B XUMUYECKOW PEAKLUH.

3. Ponps Monekyi pacTBopuTEIN B IPOLIECCAX IEKTPOIUTHUECKON TUCCOLUALINN.

IMaaparanust 1 ruapaTHas 000J0YKa MOHOB. AKBAKOMIUIEKCHI METAIOB, MX



http://media.technolog.edu.ru/
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2016.- 356¢. - ISBN 978-5-903034-27-7.
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yuebHoe nocodue /B.M. bammakos, T.b. [TaxomoBa; Munobpaayku Poccun, Cankr-IlerepOyprekuii
TOCY/IAPCTBEHHBIA TEXHOJIOTMYSCKU WHCTHTYT (TexXHHYecKuii yHuBepcuter), Kadenpa Heopranudeckoi
xumrn. — Cankr-IlerepOypr: CITOI TH (TY), 2019. — 45 c.

4. bammaxos, B.M. Wonnsie peakmuu: mnpaktukyM /B.W. bammakos, E.A. Anekcanaposa,
T.b. [TaxomoBa; MunoOpHayku Poccuy, Cankr-IletepOyprckuii rocy1apcTBEHHbIN TEXHOIOTMYECKHI
MHCTUTYT (TexHideckuil yHuBepcuret), Kadenpa neopranmueckoit xumvum. — Cankt-IlerepOypr: CIT6I TH
(TY), 2018. — 34 c.

5. bammakos, B.M. Tereporennsie paBHOBecusi: mnpaktukym/ B.M. bammakos, E.A.
AnexcanapoBa, T.b. IlaxomoBa; MunoOpHayku Poccrm, Cankr-IletepOyprekuii rocyiapcTBeHHBIA
TEXHOJIOTUYECKHH MHCTUTYT (TexHuueckuid yruBepcrter), Kadenpa neopranmdeckod xmmvumm. — CaHKT-
[Terepoypr: CIIOI TU (TY), 2018. — 29 c.

6. bBbammakos, B.U. I'omorenunsie paBHOBECHS B pacTBopax 3JIEKTPOIUTOB:
npaktukyM /B.W. bammakos, E.A. Anekcanaposa, T.b. [Taxomoa; Munoopuayku Poccrr, CaHkT-
[leTepOyprekuii TOCYAapCTBEHHBIN TEXHOJIOTHMYECKUT MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heoprannaeckoil xumun. — Cankr-IlerepOypr: CIIGI TU (TY), 2018. — 28 c.

7. bammaxos, B.MI. KommnekcHsle coeaunenus: npaktukym / B.W. bammakos, E.A.
AnexcannpoBa, T.b. ITaxomoBa; MunoOpHayku Poccun, Cankr-IletepOyprckuii rocynapCTBEHHbIN
TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadenpa neopranmueckoit xummu. — CaHKT-
[Terepoypr: CITOI TU (TY), 2019. — 38 c.

8. OKuCIUTENHbHO-BOCCTAHOBUTEIbHBIE peakluK: pakTukyM / B.M. bammakos, E.A.
Anexcanaposa, T.b. [Taxomosa, T.B. Ky3nenosa; Munoopaayku Poccuu, Cankr-IlerepOyprexuii
TOCYJapPCTBEHHBIHM TEXHOJIOTMUYECKUI MHCTUTYT (TeXxHUUeckuil yHuBepeutet), Kadenpa HeopraHnyeckoi
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2018. — 34 c.

9. IManuna, H.C. DnekTpoHbl B aToMax M Mosekynax. Yacte 1. DnekTpoHsl B aToMe: yueOHoe
nocobue/H.C. Ilanuna, A.. ®umep, A.H. benseB, MunoOpnayku Poccun, Cankr-IlerepOyprekuit
TOCY/IAPCTBEHHBI TEXHOJIOTMYECKUA WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumun. — Caskr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

10. AxmeroB, H.C. O6mas u Heopranndeckas xumus: Yueouuk / H.C. Axmetos - CII6: Jlansb ,
2018. — 744 c. - ISBN 978-5-8114-1710-0.

11. Obmass u Heopranmueckas xumusi: T.1. Teopermueckue ocHoBbl XuMuu / BopoObeB
A.®., Ky3zunenoB H.T., [luBanze A.JO.[ u ap.]; mox pen. A.®. BopoObeBa.- M.: AkajgeMKHHTA.
2004. - 371c. - ISBN 5-94628-256-5.

12. O6mas u Heopranudeckass xumus: T.2. XuMU4ecKre CBONCTBA HEOPTraHUYECKHX BEIIECTB
/ Bopoose A.®., KyszunenoB H.T., lluBanze A.IO.[ u ap.]; mox pen. A.d. BopoOwesa.- M.:
Axanemkaura. 2006.- 544 c.- ISBN 5-94628-256-5.

13. bammaxkos, B.M. Knaccel Heoprannyeckux coeauHeHuii: yueO. mocooue/ B.M. bammaxkos,
C.A. CumanoBa, H.M. BypmucrpoBa, MunoOpHayku Poccun, Cankr-IlerepOyprekumit


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

TOCYJApPCTBEHHBI TEXHOJMOTMYECKHII MHCTUTYT (TeXHMYeckuii yHuBepcurerT), Kadenpa HeopraHmdeckoit
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2007. — 35 c.

14. Bammakos, B.M. TaOmuipl OCHOBHBIX CBOMCTB 3JEMEHTOB M HMX COEIMHCHHH: METO..
ykazanus / B.W. bammakos, A.B. 3unuyenko, H.M. bypmuctposa; MunoOprayku Poccru, CaHkT-
IeTepOyprekuii TOCYIapCTBEHHBI TEXHOJIOIMYSCKMI MHCTUTYT (TexHudeckuid yHuBepcuter), Kadempa
Heopranudeckor xumun. — Cankr-IlerepOypr: CII0I TH (TY), 2018. — 42c¢.

15. Kucenea, H.Il. Crexuomerpuueckue 3aKOHbl XUMHUHU. ATOMHBIC, MOJEKYJSPHbIE U
MoJsipHbIe Macchl: yueb. mocobue /H.I1. Kucenéra, E.1. Macnos, T.b. [TaxomoBa; MuHoOpHayku
Poccun,  Canxr-IlerepOyprekuii  roCyIapCTBEHHBIA — TEXHOJOTWYECKMH — MHCTUTYT — (TEXHMYECKHMN
ynuBepeuter), Kadenpa neopranmueckoii xummn. — Cankr-IlerepOypr: CII6I TU (TY), 2007. — 26 c.

16. Xumus osmementoB. Yacte 1. S-amementsr: yue6. mocobdme / B.M. bammakos, E.A.
Anexcangpona, T.b. IlaxomoBa; MunoOpHayku Poccrm, Cankr-IlerepOyprckuii rocyapCTBEHHBI
TEXHOJIOTMYECKHI MHCTUTYT (TexHuueckuid yHuBepcuterT), Kadenpa neopranmueckort xumumn. — CaHKT-
[TerepOypr: CII6I TU (TY), 2008. - 78c.

17. Tons6paiix, 3.E. CoopHuk 3ana4 u ynpaxHenuit no xumuu./ 3.E. 'onsOpaiix - M.: Actpenb,

2004.- 383c. - ISBN 5-17-011684-5.

0) JJ1eKTPOHHBbIE y4eOHbIe U3IAHUA:

1. bammakos, B.1. Tepmoxumusi U 3j1eMEHTapHbIE OCHOBBI XUMUYECKONH TEPMOAMHAMUKHU:
yuebHOoe mocobue /B.U. Bammako, T.b. IlaxomoBa; MunoOpnayku Poccrm, CaHkr-
ITerepOyprekuii  ToCyJapCTBEHHBI TEXHOMOTMUSCKUI MHCTUTYT (TEXHMYECKUN YHUBEPCHTET),
Kacgenpa neoprannueckoit xumun. — Cankr-IlerepOypr: [0. u.], 2019. — 45c¢. // CIIGI'TU:
anekTpoHHast oubmroteka - URL: https:// technolog.bibliotech.ru - Pexum moctyma: mst
3aperucTpup. NoJb30BaTENEH.

2. bammakos, B.JM. Monnsle peakuuu: npaktukyMm /B.U. bammakos, E.A. Anexcannposa,
T.b. ITaxomoBa; ~ MunoOpnayku  Poccum,  Cankr-IletepOyprekuii  rocyaapCTBEHHbIHM
TEXHOJIOTMYECKU MHCTUTYT (TeXHUUYeCKuii yHuBepcuteT), Kadenpa HeopraHmdyeckod XUMUH. —
Canxr-TlerepOypr: [6. u.], 2018. — 34 c. . // CIIGI' TU: snekrponnast 6ubmuoreka - URL:
https:// technolog.bibliotech.ru - Pexxum nocryna: muist 3apeructpup. nojbp30BaTesiei.

3. bammaxos, B.. T'ereporennbie paBHOBecus: mnpakTukym / B.M. bammaxos, E.A.
Anekcanapoa, T.b. IlaxomoBa; MunoOpHayku  Poccum,  Cankr-IlerepOyprekuii
TOCY/IApCTBEHHBIA ~ TEXHOJIOTMYECKM  WHCTUTYT (TeXHWMUeCKuii  yHuBepcuter), Kadenpa
Heopraandeckor xumrm. — Cankr-TlerepOypr: [6. u.], 2018. — 29 c. // CITI6I' TU: snekTpoHHAas
oubmmoreka - URL: https:// technolog.bibliotech.ru - Pexxum noctyma: mis 3apeructpup.
MOJIB30BaTENEH.

4. bammakos, B.U. I'omorennbie  paBHOBecHs B pacTBOpax  DIEKTPOJHUTOB:
npaktukyM /B.W. bammakos, E.A. Anekcannposa, T.b. [TaxomoBa; MunoOpHayku Poccun,
Cankr-TlerepOyprckuii = rocyJapCTBEHHbI  TEXHOJIOTMYECKUMHA —~ MHCTUTYT  (TEXHMYECKUH
yauBepeurert), Kadenpa neopranmdeckoii xumun. — Caskr-TlerepOypr: [6. u.], 2018. — 28 c. //
CII6I'TU: anextponnas Oubmuorexka - URL: https:// technolog.bibliotech.ru - Pexum
JIOCTyTA: JUIsl 3apETUCTPUP. MTOJIB30BATEICH.

5. bammakos, B.M. KowmmiekcHsie coemunenus: mpaktukym / B.W. bammakos, E.A.
AnekcannpoBa,  T.b. [TaxomoBa;  MwunoOpunayku  Poccrm, — Cankr-TlerepOyprekmii
TOCYIApCTBEHHBI ~ TEXHOJIOTMYECKUI  WMHCTUTYT  (TeXHMUYeCKW  yHuBepcuterT), Kadenpa



Heopraandeckoi xumrn. — Cankr-TlerepOypr: [0. u.], 2019. — 38 ¢. // CII6I TU: snexTpoHHas
oubmmoreka - URL: https:// technolog.bibliotech.ru - Pexxum nocryna: st 3apeructpup.
I10JIB30BaTENIEH.

6. OKHCIUTETHbHO-BOCCTAHOBHUTEIIbHBIC peakiuu: nmpakTuky™m / B.W. bammMakos, E.A.
Anekcannpona, T.b. ITaxomosa, T.B. Ky3nerosa; Munooprayku Poccrm, CaHkT-
IeTepOyprekuii rocyIapCTBEHHBIN TEXHOIOTHYECKUI MHCTHTYT (TEXHUYECKHN YHUBEPCUTET),
Kadenpa neoprannyeckoit xumun. — Caskr-IlerepOypr: [0. u.], 2018. — 34 ¢. // CII6I' TU:
anekTpoHHast 6nbroreka - URL: https:// technolog.bibliotech.ru - Pesxum mocryma: ms
3aperucTpup. MOJIH30BATEICH.

7. Ilanuna, H.C. DnekTpoHbl B aToMax U MoJiekyax. Yacte 1. DekTpoHbI B aTOME:
yuebHoe mocooue/H.C. [Tanuna, A.W. @umiep, A.H. bensieB, MunoopHayku Poccun, CaHKT-
[TeTepOyprekuii rocy1apcTBEHHBIN TEXHONOTMYECKUI MHCTUTYT (TEXHUYECKUI YHUBEPCHTET),
Kadenpa neopranmyeckoii xummn. — Cankr-IlerepOypr: [6. u.], 2016. — 53 c. // CIIGI TU:
anextponHas oubnmoreka - URL: https:// technolog.bibliotech.ru - Pexxum nocrymna: mis
3aperucTpup. MOJIH30BATEINCH.

8. bammakos, B.1. Tabnuupl OCHOBHBIX CBOMCTB JJIEMEHTOB U HX COE€IUHEHHUMH: METO.,.
ykaszanus / B.M. bammaxkos, A.B. 3undyenko, H.M. BypmucrpoBa; MunoOpHayku Poccum,
Cankr-IlerepOyprekuii  TOCYI@pCTBEHHBIM — TEXHOJNOTMYECKUA — MHCTUTYT — (TEXHUYECKHI
yauBepenter), Kadeapa neopranmueckoit xumun. — Cankr-TlerepOypr: [6. u.], 2018. — 42c. //
CIIOI'TU: anextponnas 6ubimoreka - URL: https:// technolog.bibliotech.ru - Pexum
JOCTyMA: JIJIsl 3apETUCTPHUP. MOJIb30BaTENEH.

8. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH
«HTepHET», HEOOXOAUMBIX /IJISl OCBOECHUSI JUCIUIJIMHBI.

y4eOHBI IIJIaH, PIIJI u yu4e0HO-METOINYECKHE MaTepHaJIbl:
https://media.technolog.edu.ru

3JIEKTPOHHO-OUOINOTEYHbIE CUCTEMBI:
CII6I' TU: snekTpoHHO-0MONMMOTEYHast cucteMa: cait. — Cankr-IlerepOypr, 2011 —. —
URL: https://technolog.bibliotech.ru —Pe>xum nocryma: amst 3apeructpup. MOIb30BaTeNeH.
Jlanb :37€KTpOHHO - 6ubnMoTeuHas cuctema : cailt. — Cankr-IlerepOypr, 2016 —. —
URL: https://e.lanbook.com
Jlnst co3maHusl WHAMBHIYATBHBIX 3aJaHUM ST CaMOCTOSITENILHOW paboThl CTYJICHTOB
cOpMHUpPOBaH KOMITBIOTEPHBI OaHK JaHHBIX, COJACPKAIIMKA MaTepuan IO BCEM TeMaw,

MNPpEACTAaBJICHHBIM JJIA CaMOCTOSTEIbLHOMN pa6OTBI. Ha ocnoBe Oanka JaHHBIX CO3JaHa H
3(1)(I)CKTI/IBHO HCIOJIB3YCTCA KOMIIBIOTCPHAA IIporpaMma JIJisd (I)OpMI/IpOBaHI/IH COJACPpIKaHUA
CaMOCTOATCIIbHBIX pa60T HHAUBUAYAJIBHO JJIA KaKAOTO CTYJACHTA. HpOI‘ paMMa JacT HIUPOKUC
BO3MOXHOCTHU BapbUpPOBATbL HE TOJIBKO COACPIKAHUC 3aJJaHUil T10 pa3IM4YHbIM TCMaM W HUX
COUYCTAaHHUAM, HO TaKXE UX 00BeEM.

9. MeToauyeckne yKazaHus sl 00yYAKOUIUXCSI TI0 OCBOEHHIO JUCIIUIJIMHBI.
Bce Bunmpl 3anstuii mo gucruruimHe «OOmas W HEOpPraHWYecKas: XUMHUS» TPOBOJATCA B
COOTBETCTBUU C TpeboBaHusmu cienyrommx CTII:


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

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOuue
TpeOOBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTryeckue 3auaTus. O0mue TpeGoBaHNs K OPraHU3aliK U IPOBEICHHIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buas! yueOnbix 3ansThii. JIJabopatopHbie 3aHATHS.
OO6mue TpeOoBaHUs K OPraHU3alliU U ITPOBEACHHUIO.
CTII CII6GI'TH 048-2009. KC YKJIB. Bunbr y4ueOHbIX 3aHsTHH. CaMOCTOATEIbHAS

mIaHupyemas padora cryaeHToB. OO0mue TpeOoBaHUs K OpraHU3alMK U ITPOBEACHHUIO.

CTII CII6I'TH 016-2015. KC YKB. Iopsiiok npoBeACHUS 3a4€TOB U IK3aMEHOB.

[TnaampoBaHue BpeMEHU, HEOOXOJMMOrO0 Ha W3YYCHHE JAHHOW TUCIUIUIMHBI, JTy4llIe
BCEr0 OCYILECTBIISATh HA BECh CEMECTp, MpelycMaTpHuBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHU3aluMd Y4eOHOro mpolecca sl CTY/ICHTOB
SIBJIIETCS:

IJIAHOBOCTH B OpPraHu3alluy y4eOHON paboThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MTOCTOSIHHBI CAMOKOHTPOJIb.

Ha 3ansTus CTyAeHT OOMKEH MPUXOAUTH, MMes Oarak 3HaHUW M BOIIPOCOB IO YyXKe
M3y4EHHOMY MaTepuay.

10. Ilepeuenb uHGPOPMANUOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPHU OCYLECTBJIEHUHN
00pa3oBaTeILHOIO NMPoIecca Mo JUCHMUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO JaHHOW AMCHUIIIMHE TPETyCMOTPEHO HCIOJIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHUE JICKIUI C UCIIOJIb30BAaHUEM ClalA-NIpe3eHTAlU;

B3aUMOJICHCTBHE C OOYYaIOIMUMHCS TOCPEACTBOM  SJIEKTPOHHO-MHPOPMAITMOHHOMN
00pa30BaTeNbHOM cpebl.

PazpaGorana wu wucnonp3yercss B y4eOHOM TIpOIIECCE KOMIBIOTEpHAs Iporpamma
«TpeHaxep-KOHTpOJIEp» IO TPEM OCHOBOIOJATAIONIMM TEMaM HAudaJbHOTO Iepuojaa
oOydeHus:

- KJ1acChl HEOPTaHUYECKUX COCAMHEHUI
- OKHCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
- peaKkIuu MOHHOTO OOMEHa.

[To teme «Knaccel HEOpraHMYECKHMX COEIMHEHUI» co3daHa KomibloTepHas ‘““Tect-

porpamma’’, HO3BOJISIFOIIAs ONIEPATHUBHO MPOBEPATH 3HAHUS CTYIEHTOB.

10.2. ITlporpammHoe obecneueHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl 1aHHBIX M HHGOPMALMOHHBIE CIIPABOYHbBIE CHCTEMBI.

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

www.chem.msu.ru — odyuaroriue pecypcsl Xumudeckoro ¢akynsrera MI'Y;

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



HNuTepHeT-pecypcesl:

1. Poccuiickoe obpazoBanue. denepanbHblii 00pa3oBaTesbHBINA MopTan Pexxum goctyna
http://www.edu.ru/

2. DnekTponHas oubauoreka «budimmorex»

3. Caiit EBponeiickoro nareHTHOTrO BeIoMCTBa. Pexxum goctymna
http://ep.espacenet.com.

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

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

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

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

8. Hayunbiii neatp CHEMWEB. Pexum noctyma - www.chemweb.com,

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

10.bubnnorexka DOAJ. Pexxum ngoctyma - www.doaj.org,RSC Publishingjournals

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

11. bubnumoreka mnareHTtoB. Pexxum pgoctyma - www.uspto.gov, 12. Xumuueckas
SHIUKJIOIE M. Pesxum 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 nocryma - www.diss.rsl.m,

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

17. Caiit o HanoTexHoorusax Nel B Poccun. Pexum noctyna - www.nanonewsnet.m.



11. MarepuajbHO-TeXHHYECKAs 0a3a, HEOOX0AMMAas VISl OCYLIECTBJIEHUS 00Pa30BaTEeJIbLHOIO Mpolecca Mo I CHuIJInHe

n/a

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

HaunmeHnoBanue nmoMemeHui AJjisi IpoBEACHUS
BCEX BUJIOB yUEOHOMU AESITENbHOCTH,
IPEyCMOTPEHHON YICOHBIM IJIAHOM, B TOM
YHClIe IOMELIEHUS 111 CAMOCTOSTENLHON
paboThI, C YKa3aHHEM IePEUHs OCHOBHOTO
o0opynoBaHusl, ydeOHO-HATISAHBIX TOCOOUI
Y UCTIOJIb3YEMOT'0 ITPOrPaMMHOTO O0eCTICUeHUs

Anipec (MECTOIOI0KEHNE) TTOMEIICHHH 1151
IIPOBE/ICHUS BCEX BHUJIOB YUCOHOM
JeSTEIILHOCTH, TIPEYCMOTPEHHON Y4eOHBIM
IUTaHOM (B clly4yae peaar3aliu
00pa30BaTeNbHON MPOTrPaMMEBI B CETEBOM
(dbopMe TOMOTHUTEIHHO YKa3bIBACTCS
HAaMMCHOBAHUC OpraHu3alnu, C KOTOpOﬁ
3aKJIOYEH JIOTOBOP)




VYyeOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit mip.n1.24-26/49 mur.I’

32

OO61as u HeopraHuyeckas: XUMUs

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

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

VYuebHble ayIMTOPUM [Vl IPOBEACHUS 3aHATUI
CEMHUHApPCKOI0 TUNA!

- yueOHbIe aynutopuu 254, 259 na 30

MOCaJ0YHBIX MECT, 000PY/I0BaHHbBIE MEOEIIBIO,

CTEKJIIHHBIMH JIOCKaMHM, TOYKaMu goctyna Wi-

Fi B uaTepuer

VY4eOHble ayAUTOPUH IS TPOBEICHUS
IPYNIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTALIUM
TEKYIIEro KOHTPOJISI U IPOMEXYTOUHOMN
aTTeCcTaluu:
- aynurtopus kad. Heoprannueckoit xumuu,
yueOHbIi 3a1 Ne3. Ha 30 moca0uHBIX MECT,
000py1I0BaHHBIE MEOEIbIO, CTEKIITHHBIMU

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

000pyOoBaHHBIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1a00PaTOPHBIX 3aHIATHIA

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

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

>

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

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

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




nabopaTtopHbIii 3a51 Ne2 (89 kB.M),
nabopaTtopHbiit 3251 Ne3 (77 kB.M).
JlaGopaTopHble 3aJibl OCHAILIEHBI TOCKaMH,
BBITSDKHBIMU IIKa(haMu, 1a00paTOPHBIMH
CTOJIaMH, TOPKAMHU C PeaKTHBaMH,
neaTpudyramu —T30 -9, BoAsSHBIMEU OaHIMU
-23 wT, ra30BbIMU TOPEIKAMU 21T,
mukpockonamu JIOMO -12 i,
anexroporuTku [esler — 20 mT, BeChI
texuudeckue ET-60011-E, nabopamu
CTEKJITHHOU U (aphopoBOH XMMUYECKOM
MOCY/Ibl, MHIUBHUIYaJIbHBIMH TATHBAMH,
AKBAMCTHILIATOPAMH Simax — 3 miT,
Huctumnstop ListonA 1210, Mukpockon 1
JIOMO - 12 mit, Cymmnka juist nocyasl Butszp
I'TI- 40-3, DOnexrporumatku Tesler — 20 T,
Becrwl rexanyeckue ET-600I1 -E Toukamu
noctyna Wi-Fi B unTepHer

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

Komnara Ne 20 kad. HeopraHu4ecKkoi XuMHU:
MOMeIIeHHE, 000pY0BAaHHOE CTEUTAKAMH,
BBITSDKHBIMU IIKaamu, IpeccaMu, IeuaMu;
MacTepckasi, 000pyI0BaHHAsI BEPCTAKOM,
CBEPIIMIILHBIM, TOKAPHBIM, (hPE3EePHBIM,
TOYMIIHHBIM, OTPE3HBIM U IITU(OBATBHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

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




Omneparmonnas cuctema MicrosoftWindows 10
Professional, cpok nefictBus 10 aekabps 2020
r.;

MicrosoftOfficeStd, AxkageMuueckast TULIEH3HUA,
cybmunen3noHHbIi 1oroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICUeHUE
KasperskyEndpointSecurity,
CyOnuien3nonHbIi gorosop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
Cybnuuen3noHHsii gorosop Ne279/2018 ot
10.12.2018 1. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




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

JUis WMHBaIMIOB U JIML C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM yueOHBIE IpOIECC
OCyILIECTBIIsIeTC B COOTBETCTBUU ¢ [lonmoxkeHuem 00 opraHuzanuu y4eOHOro mpouecca JUls
0o0y4YeHHsI MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),

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

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

1. Ilepeyenb KoMneTeHIIMIA ¥ 3TanOB UX GOPMHUPOBAHMS.
KoMnerennuu
dran
HNupexc DopMyTHPOBKA
(opmupoBanus

OIIK-1 | CriocobeH u3yyarb, aHAJIU3UPOBATh, UCIOJIb30BATh MEXAHU3MbI | TPOMEKYTOUHBIN
XUMUYECKHUX PEAKLIUN, IPOUCXOASAIINX B TEXHOJIOTHUECKUX
IIPOLIECCAX U OKPYXKAOLEM MUPE, OCHOBBIBASICh HA 3HAHUSX O
CTPOEHUHU BEUIECTBA, MPUPOJE XUMHUUECKOMN CBSI3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMUYECKUX JJIEMEHTOB, COCIUHEHUH,
BEILECTB U MaTE€pPUAJIOB




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

Kon u naumenoBanue [Nokazarenu chopMUpOBaHHOCTH Kputepuit VYpoBHH CHOPMHUPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (HCCKPI/IHTOPLI) OLCHUBAHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpHHTOpOB)
KOMIICTCHIINH «yIOBJIETBOPUTEILHOY «XOpOLLO» «OTIIUYHO»
(TIOpOTOBBII) (cpemumii) (BBICOKHI)
OIIK-1 3Haer: OtBerTsl Ha | Imeet npexncrasnenue | [laér  onpenenenus | IlpaBunbHO 00bACHSET
CriocoOeH U3ydaTh, OCHOBHBIE 3aKOHBI Bonpocsl Ne 1-77 | o0 OCHOBHBIX | OCHOBHBIX  IIOHATHUH | IIOHATHS U TEPMUHBI
aHaJIM3UPOBATh, €CTECTBEHHOHAYYHBIX K 9K3aMEHY XUMHUYECKUX XHMMHH, XOPOILIO 3HAET | XUMHUH, 3HAET
HCII0JIb30BATh JUCIHIIINH O CTPYKTYpE U TepMHHAX, HO JIa€T MX | XUMUYECKHE CBOMCTBA | XMMUYECKHE CBOMCTBA
MCXaHU3MBI CBOMCTBAaX MaTepUasoB, UX OIPE/ICIICHHS] HEYETKO | BEIECTB U | BEIIEeCTB U
XUMHUYECKUX PEaKIIUH, N
B3aUMO/JICUCTBUH C MaTepUaioB MaTepualioB
MPOUCXOISIINX B . . v v v
KPYX el cpeaoi, oMU
TeXHONOIHYECKIX OKpYKarolle CpeIou, , MEET HCIOJIb30BaTh MEeT YBEPEHHO | YMEET NpaBUIbHO
mpoLeccax u (3H-1); XUMHUYECKHE TIOHSTHS | UCIIOJIb30BATh HUCIIOIB30BaTh
OKpY>KarollleM MUpE, Ywmeer: U TEPMHUHBI, HO J1a€T | OCHOBHBIE TEPMHUHBI M | TOHSATHUS U TEPMHUHBI
OCHOBBIBAsICh Ha WCIIOIB30BaTh ATH 3HAHUS IS nux OTIpeIeTICHUS | TIOHATHS XUMHH, | XUMHAH, XHMUYICCKHUE
SHaHUAX O CTPOCHUH pEeLIeHUs TPUKJIIAIHbIX 3a/1a4 HEYETKO XUMUYECKHE CBOMCTBA | CBOMCTBA BEIIECTB U
BCILCCTBa, TIPHPO/IC (V-1); BEILIECTB U | MaTepuasoB
XHMHYECKOHN CBSI3H U .
N Baaneer: MAaTePUaJIOB
CBOMCTBAxX pa3IM4HbIX -
KJIACCOB XUMUYeckux | HaBbIKaMHU UCIIOIb30BAHUA STHX Nwmeer Biageer, Ho HeuéTko | Bnazmeer u npaBUIbHO
2JIEMEHTOB, 3HaHWM JUI pCIICHMA Y/IOBJIETBOPUTENIbHBIE | HAa3bIBAET, OOBACHSET Ha3bIBACT, OOBICHSIET
COCIMHCHHI, BEIIECTB NPUKIAAHBIX 3a1a4 (H'l)- HaBBIKU TMOHATHA U TCPMUHBI MOHATHS U TCPMHUHBI
U MaTe€pHuajioB HUCTIOIB30BaHUS XUMHUH, XUMAYECKHUE XUMHUH, XUMHUYECKHE

OCHOBHBIX TOHSITHH U
3aKOHOB XUMHH

CBOICTBA BEIIECTB U
MaTCcpHuaJioB

CBOMCTBA BEIIECTB U
MaTcpHraIoB

[Ixamna onenuBanus coorserctyer CTO CIIGI TU(TY):

MMPOMEKYTOUHAA aTTeCTald IIPOBOJUTCA B (1)opMe 9K3aMCHa, PE3YyJIbTaT OUCHUBAHUA — KOTIUIHO», «XOPOII0», «YAOBJICTBOPUTCIILHO).




3. KoHTpoabHble 3ajaHusi JI TPOBeJAEHUS] NPOMEKYTOUYHON AaTTecTaluu
(3Kk3ameHn).
Bomnpocsl Kk 3k3ameny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJENM cTpoeHus: aroMma. [lnane-
TapHast MoJesb atoma Pesepdopna. KBaHTOBBINM XapakTep MOTJIONMIEHUS U W3-
Jy4eHHUs SHepruu aromamu. KBaHTOBass MOJeNIb 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, npunuun [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, noarpynnsel. [TogHbIE 1 HENMOIHBIE ANEKTPOHHBIE AHAJIOTH.

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

8. HeMOHOTOHHOCTh M3MEHEHHUsI CBOWCTB AJIEMEHTOB B MOJATPYIIIAX — BTOPUIHAS
NIEpUOIUYHOCTb. Hemepmonnueckue CcBOMCTBA  aTOMOB. J(MaroHanbHOE
CXOJICTBO JIEMEHTOB B llepnonnueckoil cucreme.

9. IlpuunHa oOpa3zoBaHMUs XMMUYECKOH CBsI3M. KBaHTOBOMEXaHMUECKOE ONHCAHHE
XUMHUYECKOU CBS3M B MOJIEKYJIe BoxopoJa 1o I'eitiiepy - JIonaony. Meros BajneHTHBIX
cBsizeil. KoBaneHTHas cBA3b. MexaHHM3Mbl 00pa30BaHUS XMMHYECKOH 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 W HACHIIIaeMOCTh KOBAJIEHTHOH CBsi3u. Mo-
JIEKYJIbI C HEYETHBIM YHCIIOM AJIEKTPOHOB.

11. T'ubpuau3zanus aToMHbIX opOuTanell. Teopust OTTaTKUBaHUS O-CBSA3BIBAIOIINX
Y HEMOJEIEHHBIX 3JIEKTPOHHBIX nap ['mmiecniu. ['eomeTrpudeckoe CTpOEHHE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX CO€AMHEHUH. JleToKann30BaHHAas 7-CBA3b.

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



13. Merton MoneKyIsIpHBIX opOuTaneii. (OCHOBHBIE TIOJOXKEHUS METOoJIa
Monekyisipabix  opoutaneii (MO JIKAO). Cesa3piBaromiye, pa3pbIxisionie U
HECBS3bIBAIOLME MOJIEKYJISIpHbIE opOuTanu. KauecTBeHHOE ONMcaHuEe 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 meraummueckas cBsizb. Kpucramimueckue u amop(HBIC BENIECTBA.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAUIMYECKHUE PELIETKH.
Cuiet Ban [lep Baanbca (opueHTanMoHHOE, WHIYKIIMOHHOE, JHUCIIEPCHOHHOE
B3anMojeiicTBue). BomopoaHas cBsi3b, €€ MPOsIBICHNUE B CBOMCTBAaX BEIIECTB.

17. Tlondatue 0 TepMOJMHAMHYECKOW cucteMe. PaBHOBECHblE M HEPaBHOBECHbIE
XUMuUeckue npoueccbl. @YHKIUU COCTOSIHUSA. BHYTpEHHSASI 3HEprus M SHTAIbIUS.
Tepmoxumust. DK30TEPMUUYECKHE U SHAOTEPMUYECKHE DPEaKkUUH. TepMOXUMHUYECKOE
ypaBHeHHE. V3MeHeHHe »JHTaJIbIIMM KaK XapaKTePUCTUKU TEIIOBOrO H(dexTa
XAMHYECKOW PEaKIUU.

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

19. Ilonatue 06 »sHTponuu. AOCOIIOTHAas HHTPONUS U CTPOEHHUE BEIIECTBA.
M3MeHeHne SHTPONMHU B XOJ1€ XUMUYECKUX PEAKIUI U Pa3IUYHbIX IIPOLIECCOB.

20. Xumuueckoe paBHoBecue. CBoboaHas sHeprus 1'm60ca. M3smeHenue >Heprun
['n66ca kak TepMOAMHAMUYECKUNH KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO MpPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruu ['m60ca 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. CMelIeHHne XUMUYECKOTO PAaBHOBECHS IIPU BHEIIHUX BO3-
neiictBusix - npuHuun Jle Illarense - bpayna u ero oObscHeHHE C TO3UIUIA
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 unreHT xummuueckoi peakuuu. [lpasuno Baut-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 KaTajin3e. | OMOTeHHBIN U reTeporeHHbIN Katanu3. AJCopOIus u ee
POJIb B T€TEPOTEHHOM KaTaju3e.



25. PactBOphl Kak roMoreHHble cucteMsl. [Ipeacrasnenus .1. Mengeneesa, 1. A.
KabmykoBa, B.A. KucTgkoBCckOro 0 mpuUpOJe >KHUIKAX pPAacTBOPOB. lmapaTtel u
cosbpBaThl. HeHachlleHHbIe, HACHIILIEHHBIE U MEPECHIIICHHbIE pacTBOPHL. CIIOCOOBI BHI-
pa)kKeHHs KOHLIEHTPAllUU PacTBOPOB B IIPOLIEHTAaX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HEWeadbHble PacTBOPHI. PacTBOpsI 3nekTponuToB. Poiabs mole-
KyJl pacTBOpPUTENS B IPOLIECCE paclaja 3JeKTpoJauTa Ha MOHBI. CHibHBIE U cialble
JNEKTPONIUTEL. Teopus NMEeKTPONIUTUYECKON qucconnannn Appenuyca. CreneHs qucco-
LUALUK JIEKTPOJIUTA. 3aBUCUMOCTh CTEIIEHU JUCCOLMALMU IEKTPOJINTA OT €r0 KOH-
HeHTpanuu (3akoH pazb6asieHuss 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
KOHLEHTPALlMil HOHOB B PaCTBOPax CHJIBHBIX JJIEKTPOJIUTOB.

30. DnexTponuTHuecKas quccounanus Boasl. lonHoe npousseneHue Boasl. Bono-
ponHblid nokasarens. pH kak enuHBIM apaMeTp ONUCAHUS KHUCIbIX, HEUTPAJIBbHBIX U
IIEJIOYHBIX PacTBOPOB. KHCIO0THO-OCHOBHBIE MHAUKATOPBHI.

31. Ilporonmuruyeckas TeOpusi KHUCIOT U oOcCHOBaHUN bpencrena-Jloypu.
[Tporonutnueckue paBHOBecus. Amdonutel. Ponb pacTBOopuTenst B KHUCIOTHO—
OCHOBHBIX B3auMoOJIeHcTBUsSIX. KHCIOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[IpencraBiaenus o0 3JEKTPOHHON TEOPUHM KHUCIOT M OCHOBaHMH Jlplouca u 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 KOHILIEHTpalMi B
KHUCIIOTHO-OCHOBHBIX CHUCTeMax. MarepuaiabHble OalaHChl B KHCJIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIM KOMIIOHEHTOB PAaBHOBECHBIX CHCTEM.

33. I'maponu3 coneit U raJloreHaHTUIPUIOB. 3aBUCUMOCTh CTETICHU THAPOJIHN3a U
pH pacTtBOopa OT KOHIIEHTpalMu COJIM W TeMmIieparypbl pactBopa. OcoOble ciydau
TUPOJIN3A.

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

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

36. CteneHM OKHCIEHMs 31€MEHTOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaAK-
. Haubonee ynotpebisieMble OKUCTUTENH U BOCCTAHOBUTENN U UX MPEBPALICHUS B
pa3ianuHbIX cpenax. OKUCIUTENbHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTD BEILIECTB. Pe-
aKIMM CaMOOKMCIIEHHS — CaMOBOCCTAHOBJICHMsI (IUCIPONIOPLUUOHUpPOBaHMs). BHyTpH-
MOJIEKYJISIDHBIE OKHMCIIUTEIBHO-BOCCTAHOBUTENIBbHbIE peakuuu. CocTaBICHHE ypaBHeE-
HUN OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUM, HAXOKIECHUE CTEXHMOMETPUYECKUX
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 ILEJOYHOU cpeslax U UX MPUMEHEHHE JUIsl PEIICHNU XMMUUECKHX 3ajau.

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

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

40. DyeKTpoau3 pacTBOPOB U paciuiaBoB. KaToaHbI M aHOAHBINA MPOIIECCH U 00-
1Iee ypaBHEHHUE peakuuu 3jeKkTponusa. [lepeHamnpspkeHne BbIIEICHHS BELIECTB IPU
anekTponuse. 3akoHsl Papazest. XUMUYECKHUE UICTOYHUKH TOKA.

41. DnexTpoXxuMHUecKas KOPpO3Hs METAJUIOB U METO/IBI 3aIlUTHI OT HEE.

42. Onpenenenne KOMIUIEKCHOTO coennHeHus. Koopannanuonnas teopus Bepue-
pa. LleHTpayibHblii aToM (MOH)-KOMIUIEKCOOOpa3oBarTeib, JUraHabl. BHyTpeHHSS H
BHEIIHss chepbl KOMIUIEKCHOTO coennHenus. KoopannanuonHoe uncio. Koopaunanu-
OHHasl EMKOCTb (€HTAaTHOCTh) JIUTaHA0B. OCHOBHbBIE TUIIbI KOMIUIEKCHBIX COEAMHEHMI:
AKBOKOMILJIEKCHI, al[1I0KOMIUIEKCHI, THIPOKCOKOMILIEKChI, aMMHAKAThI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonuibl, knactepsl, xenarbl. Konuenuus >¢QQeKTHBHOIO aTOMHOIO
HOMeEpa.

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

45. DnekTpoauTHYEcKasi AUCCOIUAIN KOMIUIEKCHBIX COEAMHEHUH — 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
SHEpruM O-dJIEKTPOHOB B TOJISAX PA3IMYHOW CHUMMETPUH:  OKTadAPHUYECKOM,
TETPa’IPUUECKOM, KBaIPaTHOM. DHEpPrus CTaOMIN3alMK MOJIeM JIMTaH0B. Bricoko-
HU3KOCIIMHOBBIE KOMIUIEKCHl. CIEKTpOXMMHUYECKUH psax JauragaoB. Kowmruiekcs
CHWJIBHOTO M cJ1aboro nosiei, uX KOHQUTrypaluu U MarHUTHBIE CBOICTBA.

47. Bnusinue xomiuiekcooOpa3oBaHUs Ha MPOTEKaHUE 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, 30510T0. Haxoxaenue B npupoje. [IpoMblliuieHHOE 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, MNodydeHHE MeTajuinueckoro Oepuuus. 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,
KHUCJIOTaM, Pa3JInYHbIM OKHUCIUTENSIM. PacTBOpeHHE METalIoB 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 aucconuanus kapOonartoB. Heramenas u ramieHas W3BECTb.
JKEcTkoCcTh BOABI U €€ YCTpaHEHHUE.

54. Hunk, xagmuii, prytb. HaxoxaeHue B NpHUpoAE, MOITYYEHHE METAIIOB, MX
npuMeHeHne. HaxoxaeHue MeTaluioB B DJIEKTPOXMMHUYECKOM psy HANpPSHKEHHS.
Xumuuaeckue cBoicTBa. OTHOMICHHE K KUCIIOTaM, IIEJI0YaM, Pa3THYHBIM OKHCIHTEIISIM.
OKHCIICHNE METAJUNTNYECKON PTYTH 3JIEMEHTapHOH cepoid, xiopuaom xeiesa (I11).

AKBO-, TUJIPOKCO-, aMmMHauHble koMIiekcsl uHKa (1) u xkagmus (11). Coenunenus
pryru (1) u (I). ducnponoprmonuposanue coseil prytu (). Kouuenius uHepTHO#
(682) 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 mnpupoze, MOIy4YeHHE, XUMHUYECKHE CBOMcCTBAa. OTHOILEHHE K
KHUCTIOTaM, IIIeJiouaM, pa3luyHbIM OKUCIHUTENsM. bopanbl (coemuHeHuss Oopa ¢
BOI0poJioM). TpEXiieHTOBBIE dNIEKTPOHOACPHUIIMTHEIE CBSI3U B MubopaHe. [Ipumenenue
OooprunpunoB. bopHas u monuOoOpHBIE KHUCIOTHI, WX CONHU. 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 IO CTPOSHUIO 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 KACIOTaM U IIeJI0oYaM, pa3iInyHbIM OKUCIUTENsIM. OKcua u
TUAPOKCH ATFOMUHUS, ATFOMUHATHI U THAPOKCOKOMIUIEKCHI. AJIFOMUHUEBBIE KBACIIHI.
l"anorennapl amroMuHUS Kak KUCIOTHI JIbtonca. ['uapuioaastoMuHaThl, UX CBOMCTBA.

57. TI'annuii, ”HAWH, TaJJIHH.

[Tonydyenne MeTamIioB, WX XUMHYECKHE CBOMCTBAa. OTHONIEHHWE K KHCIOTaM,
niesioyaM, paslinyHbIM  OKUCHHUTENIM. OKCUABl U THUIPOKCUIBI, HUX XHUMHUYECKHE
coiictBa. Coemunenust Tamums (1) u (Il1). ManopactBopumbie conu tammus ().
Oxkucnurensubie cBoiictBa coeanHeHud Ttamwmms (lll). TokcuunocTs coenuHeHU
TaJUIHSL.

58. Ckanauii, UTTpUH, JaHTaH, AaKTUHUM, JAHTAHUBl U AKTUHUIBI.



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. XapaKTEpHbIE 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.

Poib akTHHHUIOB KaK MaTEpUATIOB JUIS SIAEPHOM 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 KUCI0TaMm, 1EeI0oYaM, pa3IMuHbIM OKUCIUTENIM. OKCHIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcupga yriaepoaa  (I1). KapOonubt
METaIIJIOB. YTOoNbHAs KHCIOTa, €€ HeycToiiunBocTh. Kapbonatel. KansiimnupoBannas u
MIUTHEBAS COJA.

Cepoyrnepoa. 'anorenuipl 1 okcorajgoreHuasl yriepoja. CoeauHeHus yriepojaa
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 KHCIIOTaM, LIelI049aM, Pa3InuYHbIM OKHCIUTEISM.
Oxcun kpemuus (1V). Kpemuessle kucnots! U cunukathsl. JKunkoe crekio. Kapiesoe
U OOBIYHOE CTEKJIO. AJIOMOCWIMKATBI M 1eoduThl. CoOeluHEeHHs KpEeMHHS C
rajioreHamu. ['ekcadpropokpemHeBas kuciaora. CUIUIMIBI METAIIIOB, HUTPU KPEMHHUS.

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 DJIEKTPOXUMHUYECKOM psAny HanpspkeHus. OTHOIIEHHE K KHUCIIOTam,
miesouaM, pasnuuHblM - okucautTensiM. Oxcuabl XO u XO; , THIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. 0- U fi- OJOBAHHBIE KUCIOThL. Cymb(Quabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coeguHeHus cuHua (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. OTHOLIEHUE K KUCIOTaM,
menoyaM W rajoreHaM. OKCHIBI, THIPOKCHIBI, OKCOTHIPOKCOCOCIUHECHHS U WX
cBoiicTBa. CTapeHue rupOKCUIOB.

[Ipumenenue TuTaHa, ITUPKOHUS, TAQHUS U KX COCTUHCHHI.



63. Banaguii, HHOOW#H, TaHTAJI.

[TomryueHnne, XUMUYECKHE CBOMCTBA, MPUMEHEHHE B KAa4€CTBE KOHCTPYKIIHOHHBIX
MaTtepuanoB. OTHOLIEHUE K KUCIIOTaM, I1eJ04aM, pa3IndHbIM OKUCIUTEISIM. OKCUIBL,
raJIOr€HU/Ibl, OKCOTaJIOT€HU/IbI U COJIH.

64. Xpom, MoJIUOACH, BOJTb(paM.

Haxoxnenne B mpupome. Ilomydenuwe.  HaxoxxneHume — merauioB B
ANEKTPOXUMHUYECKOM pALy HampspkeHus. [I[puMeHeHne B KauecTBE KOHCTPYKIHMOHHBIX
MaTepuaioB. XUMUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCJIOTaM, IIejIo4yaM, pa3indyHbIM
okucnurensiM. CTpoeHHe U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCIMHEHUS XpoMa
(1), oxcua ¥ TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMITICKCHI. OKHCICHHE COCAMHEHUI
xpoma (lll). Coenunenus xpoma (VI): okcua, XpoMoBas W JUXPOMOBAsT KHUCIOTHI,
XpOMAaThl U JUXPOMATHI, UX TIOJTy4YEeHUE, XHUMUICCKUE CBOWCTBA U B3aMMHBIC TIEPEXOJIbI.
OxucnutenbHble cBoWcTBa coenuHeHuid xpoma (V1) B KuCIOW M IIENOYHON cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCUYHOCTh COEIMHEHUH XpoMa.

VYcroituuseie coequHenus moymbaeHa (V1) m Bombdpama (VI). MonubaeHoBas
XKHUJIKOCTh KaK peareHT Ha ¢ocdaTr — noHsl. ['eTepononucoeannenus. bruonornyeckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapraner, TeXHEIUH, peHUH.

Haxoxaenue B mpupoe, HoaydyeHHe MPOCThIX BEUIECTB U X CBOWCTBA.

KapOonunbubie komiuiekcbl maprania (O) u penus (O). Oxcun M TUAPOKCHI
mapranmna (1), ux csoiictBa. Okucnenune coemunenuit mapranma (I1) B pasmuunbix
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (mupomro3ut) U ero XMMHUYECKHe CBOMCTBA, MOBEJCHHE B
KHUCTIBIX W HIENIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENbHAS JIBOHCTBEHHOCTh
coenquHenuii mapranmna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTAaHOBUTEJIbHBIE CBOMCTBA U AUCTIPONIOPLIMOHUPOBAHUE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpMaHTaHATHI,
NOJyueHHe, XHMHUYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuaa wmapranma (V).
[lepmaHraHat Kamus, €ro OKHUCIUTEIbHBIC CBONCTBA B KHUCIIOW M IIEIOYHON Cpenax,
npuMmeHnenue. [luponus nepMaHranaTa Kaiusl.

66. XKene3o, k00anbT, HUKEIIb.

Haxoxnaenue B mpupoje, MojlyueHne METaUIOB U UX cBoiicTBa. CIUTaBhl XKenesa,
KobanbTa, HHUKENs M WX mnpuMeHeHue. KapOouwuimbHble komruiekchl skene3a (0),
kobanbTa (0), Hukens (0).

HaxoxneHne MeTaiioB B 3JIEKTPOXUMHUYECKOM psiy HampspkeHus. OTHOLIEHHE K
KUCIIOTaM, mienodam, pasaundabiM okucautensM. JKeneso (I, 1), xobamst (11, 1),
uHukens (11, 1), ux okcuapl, TUAPOKCHUIBI.

AmMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, ITMAHWJ- MOH KakK JHUTaHIbl B
komruiekcax skenesza (I, 1), kodansra (11, 1), Hukens (I). YcmoBue ycroduuBoCTH
coequnenuii koodanpra (1) u (I1l) B BogubIXx pacTBOpax. OKHUCIHTENBHBIC CBOHCTBA
coequnenuii sxkenesa (1), BoccraHoBUTEIbHBIC CBOMCTBa coemuHeHmin xemesa ().
Cosb Mopa. @eppatsl.

JIuMeTUNTInOKCUMAT HUKEJIS.

Pounb coennnenuii sxxene3a 1 koOaabTa B OMOJIOTHYECKUX TpoLieccax.



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 MCIOUIUHC. CHOC06BI nepeBoJia IIATUHOBLIX MCTAJUIOB B PACTBOPHUMBIC
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
WHEPTHOCTh MOJICKYJIIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHus. COeTUHEHHUs a30Ta C
BOZOPOAOM. AMMHAK, €ro XMMU4ECKHEe CBOKCTBA. JKUAKNN aMMHaK KaK paCTBOPUTEINb.
AMuUibl, UMHIBI, HUTPHIBL. PaBHOBeCcHMss B BOJHOM pacTBOpE aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAaKa U €ro Cojiel 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
TUAPOKCUIIAMUHA W HX COJE€l B KauyecTBE BOCCTAHOBUTENEH. A3MI0BOJIOPOAHAS
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XMuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenne. Oxcupn azorta (l), ctpoenue u cBoiictBa. Okcup
azorta (ll), crpoenue, mapamarHeTu3M MOJEKYJbl, XUMHUYECKUE cBoicTBa. Hutposui-
uoH kak jurasa. Oxcua aszora (lll), Tepmuueckas yCTOHYMBOCTb, XMMHUYECKHE
cBoWicTBa. A30THUCTass KHCJIOTa, HUTPUTHL. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JIBOWCTBEHHOCTh HUTpUTOB. HuTput-uoH kak jurana. Okcua azora (1V), crpoenue,
napamMarHeTusM MoJiekynbl. B3aumopeiictBue okcupa 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, CEpHOM
kuciaotaMu. Hutparsl U 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,
niesouaM, pasinyHbIM okuciautensiM. dochuH, ero mMpou3BOAHBIE, UX XMMHUYECKHE
cBorictBa. dDocdopHoBatucTas u Qocdopucras KucioThl, ux conu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJILHBIE CBOMCTBA.

Oxkcun ¢docdopa (V), nomyueHue, XuMUYECKHE CBOMCTBA, OCYIIaoIIee JCHCTBHE.
@®ocdopHble  KuCHOTH:  MeTadocdopHas, nudochopHas, oprtodochopHas, ux
NojydeHue, B3auMHble mnepexoabl. Docdartel, ruaponus (docdaros. bydepHbie
pacTBOpHI Ha OCHOBE (OCcPOPHOI KHCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3alUMOJICHCTBUE C BOJIOM.

[Tpumenenue dochopa u ero coenqunenuit. ochopHbie y100peHuUs.

70. MbIlIbSIK, CypbMa, BUCMYT.



Haxoxnenne B mpupoge. Ilomydenwe.  IlonoxkeHue  MeTaUiIOB B
AIIEKTPOXUMHUYECKOM psiy HampspkeHus. OTHOIIEHHWE K KHUCIIOTaM, MIEJoYaM,
pa3nu4yHbIM  OKUcIUTesIM. CoeMHeHHs ¢ aKTUBHBIMH METaNIaMH M BOJOPOJIOM.
CBoiicTBa BOJOpPOJIHBIX COCJMHEHUH, CTpOoeHHE MOJIeKyl. OKCHIBI, THUAPOKCHIBI,
rasiorennapl  Mbiubska(lll), cypsmsi(lll), Bucmyra(lll), nx xumuueckue cBOMCTBa.
Oxkcoranorenuasl cypsMsl (1) u Bucmyra (111).

Coenunenus Mbibsika (V), cypbeMbl (V). OKCUAbI, THAPOKCHUIBI, TATOTEHUBI, UX
XUMHUYECKHE CBOMCTBa. BucMyTaThl, MX MOJIydeHUE U OKUCITUTENIbHbIE CBOWCTBA.

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

TOKCUYHOCTh COSTMHEHUH MBIIIbSKA, CYPhMBI U BUCMYTA.

71. Kucnopo.

Haxoxnenue B npupoae. Amnorponust kuciopoaa. CTpoeHne atoMa U MOJIEKYJIbI
kuciopojga. Pu3nueckue M XHMMHUYECKHE CBOWCTBA KHUCIOPOAAa M €ro IPUMEHEHUE.
[TomyueHue Kuciopoja B MPOMBIIIIEHHOCTH M Jaboparopuu. OKCHUIBI OCHOBHBIE,
KHUCTIOTHBIE U aM(poTepHbIe. [ UIPOKCUIIBI U THIPOKCOKOMILIEKCHI.

O30H, €ro nojay4yeHWe U XMMHUUYECKHE CBOWCTBA, CTPOECHUE MOJIEKYJbl. O30HHIBI.
O30H B atmMocdepe, “030HOBBIC IBIPHI .

Bopma. AHomanust e€ HeKOTOpbIX (U3NUIEeCKUX cBOMCTB. CTpOSHHE MOJIEKYJIIBI BOIBI.
Accoumanusi MoJeKysl BoAbl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs M
TEpMHUECKas TUCCOLMALMA BOJbl. XMMUYECKHE CBOWCTBA BOJbI. AKBOKOMILJIEKCHl U
KpUCTAJUIOTUAPATHI. ['a30BbI€ KJIaTpaThl HA OCHOBE BOJBI.

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

72. Cepa.

Haxoxnaenne B mnpupoje, IMOJydeHHUE DIEMEHTapHOM cepbl. AJUIOTpONus.
XuMH4eckue cBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHCIOTaM, Ieiodyam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBozopozl, €ro NOIY4EeHHME M XUMHYECKHE CBOMCTBa. MasopacTBopuMbIe
CcynbpuIbpl, cHocoObl TmepeBeAeHUs B pacTBOp. OKHCIEHHE MalopacTBOPUMBIX
cynbpuroB a3otHoi kucnoroil. Ilomucynedunsl, cynbhan (MHOTOCEPHUCTHIN
BOJIOPOJ1), UX CBOMCTBA.

Okcua cepsl (IV), ero momydeHue B TPOMBIIUICHHOCTH U JIaOOpaTOpHH,
XAMHYECKHE CBOWCTBA. TOKCHYHOCTH JuOKcHAa cepbl. CepHUCTas KHCIOTa U €€
ycroiunBocTh. CynbQUTbl U TUAPOCYIbQUTHI, UX ruaponus. Cynb(UT- HOH Kak
muran]. BoccranoButenbHble cBoiicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(hUTOB. JIMTHOHUTHI, TUTHOHATHI — KX XUMUYECKHE CBOMCTBA.

TuocepHas xkucinora u Tuocynbdar Harpus. Tuocynbdar HaTpus Kak
BOCCTaHOBUTEND U urani. Pasnoxkenue tnocynbdara cepedpa.

Oxcun cepsl  (VI). Ilonmydyenue, ctpoeHue Monekynsl. CepHas KHCIOTA.
HuTpo3HbIii W KOHTAaKTHBIM CTHOCOOBI MOJydeHUs. XUMHUYECKHE CBOMCTBA CEPHOU
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/ICHCTBUE C BOJIOW U C pACTBOPAMM LIEIOYECH.

73. CeneHn, Temnyp.

Haxoxnenune B mpupojge, nomydeHue. Aimorponus. OTHOIIEHHE K KHCIOTaM,
1ieJ1049am, pa3JIMuHbIM OKUCITUTEISIM.

Coenunenus ¢ BogopoaoM. Okcuasl XO, u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEJUTYpOBOM KHUCIOTBHl. OKHUCIUTENIbBHO — BOCCTAaHOBUTEIbHAS
nBOMCTBeHHOCTh coenuHeHuit cenena (V) u temmypa (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.
dropoBoopoa, PTOPOBOIOPOIHAS (IIJIABUKOBAsA) KUCIOTA, XMMUYECKHE CBOICTBa U
npuMeHeHue. Poib BOJOPOAHBIX CBsi3edl B CBOMCTBaX (PTOPOBOJOPOJHON KHUCIOTHI.
I'mapodropunsl. @ropua — uoH kak aurana. CoenuHeHuss Gropa ¢ 0JaropoaHbIMU
ra3amH.

75. Xmop.

Haxoxnenne B npupozae. llodydeHune B NPOMBINUIEHHOCTH M JaOOpaTOpHH,
XUMHYECKHE CBOICTBA U MPUMEHEHHE. XJIOPOBOJOPO U XJIOPOBOJOPOIHAS (COJISIHAS)
KHCJIOTA, TIOJy4YEHUE, 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 (OenmuibHas W3BecTh), €€ cBoiictBa W mpumeHenue. Oxcua xjopa (1V).
JlucnponopuoHUpOBaHWE B BOJHBIX U IIEJIOYHBIX pacTBopax. XJOpHCTas KHUCIOTa,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKHE CBOMCTBA M INpPUMEHEHHE.
Xsopar kanust (0epToJIeTOBA COJIb) U €70 OKUCITUTENIbHBIE CBOMCTBA. XJIOpaT Kalius KakK
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
NIEPXJIOPATOB TSKEIBIX METAIIIIOB.

ConocTaBieHue 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 PACTBOPUTEIIAX.
[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, noauabl. [lonydeHne u xuMuueckrue cBOMCTBa. 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
KHUCTIOTHI ¥ UX coyit. OCOOEHHOCTH THIPATHBIX (POPM MOAHON KHUCIOTHI.

WNurepramorennapl. DOTOp-XJ0p YriaeBOAOPOAbI, SKOJOTMUECKHE IMOCIEICTBU
MPUMEHEHUS.

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

Haxoxnenue B mpupone, noiydeHue u mnpumeHeHue. OcoOEHHOCTH CTPOCHUS
JNIEKTPOHHBIX 000JI0OUYEeK aTOMOB OiaropogHbpix Ta3oB. CnocoObl MOTy4YeHHS
COEMHEHUH 01aropoHBIX T'a30B.

Oxcodropuapl, OKCHIBI W  KHCIOPOACOAEPKAIIME  KHUCIOTHI  KCEHOHA.
BsanmopneiicTBre GTOpHIOB KCEHOHA C BOJOW M pacTBOpaMu mienodyeil. XuMHU4ecKue
COCIMHEHUSI IPyrux OnaropoJHbIX Tra3oB. llpuMeHeHHe OJIarOpOAHBIX Ta30B M HX
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. MeroanuecKkue MaTepHaJIbl ISl ONpeeleHUs] MPoUeayp OLEHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB MW (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(opMupoBaHua KOMIETEHIHH.

[Ipomexxyrounast arrectauus MO JAUCLHMIUIMHE TPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

CTO CIIGI'TU(TY) 016-2015. KC YKB/I. ITopsiaok npoBeneHus 3a4€TOB U HYK3aMEHOB.



