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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMbl.
B pesynbrare ocBoeHUs1 00pa3oBaTeIbHOM MpOorpaMMbl OakagaBpruaTa 00yJaronuics

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

KO,I[ N HAUMCHOBAHHEC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3ynabTaThl

WHJUKaTopa o0yJeHus
KOMIICTCHITH

JOCTHKEHUS! KOMIIETEHIIUN (neckpunTopsl)
OIIK-1 OIIK-1.1 Buanue | 3HATH:
Cmocoben HU3y4arThb, (byHI[aMeHTaJ-IBHBIX OCHOBHBIC 3aKOHBI
aHaJN3UPOBATh

. 35 ; > XUMHUYECKHIX 3aKOHOB, | CCTECTBCHHOHAYYHBIX TUCLHUILINH

HCIIOJI30BaTh o

MEXaHHU3MOB  XHUMHYEcKux | O CTPYKTYPE U CBOUCTBAX
MEXaHU3MBI

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, BEIIECCTB
Y MaTepHAJIOB

peakuuii, IpeBpalicHUN W
CBOMCTB BEILECTB.

MaTepuaioB

(3H-1);

Ymers:

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

(Y-1);

Baagern:
HaBbIKAMH MCIOJIb30BAHUS ITUX
3akOHOB U TexHoorui (H-1).

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

JucuuruinHa oTHOCUTCA K 00s3arenbHol yactu (b.1.0.08) u u3yuaercs Ha 1 kypcee, 1 u 2
ceMecTp.

B MeronnueckoM miaHe AUCHUUIUIMHA ONHMpaeTcss Ha 0a30BbI Kypc OOIIEXMMUYECKONW U
MaTE€MaTU4YeCKON MOATOTOBKH, ITOIYYEHHBIN B IIKOJIE.

[TonydeHHble B poliecce U3yueHus: JUCHUILINHBI «O011asi 1 HeOpraHu4ecKasi XuMHsD)
3HAaHUS, YMEHUS M HaBBIKM MOTYT OBITh MCIIOJIb30BaHbl B HAayYHO-HCCIEI0BAaTEIbCKONH padboTe
OakanaBpa U MpH BBHIIIOJIHEHNUH BBITYCKHOM KBaJIM(UKAITMOHHONW PaOOTHI.



3. O0beM JUCHUILIMHBI.

Bug yae6Ho# paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas popma

o0yJeHus
O01mast Tpy10eMKOCTb TUCHHILITHHBI 12/432
(3aYETHRIX ENTUHUIY AKATEMAYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 246
3aHATHUSA JCKIIMOHHOTO THIIA 108
3aHATHS CEMUHAPCKOTO TUIIA, B T.4. 126
CEMHUHApPBI, MPAKTUICCKUE 3aHATHUS 72
nabopaTopHbIE paObOTHI 54
KkypcoBoe npoektupoBanue (KP umu KIT) -
KCP 12
JIpYTHe BUbI KOHTAKTHOM paObOTHI

CamocroniTesibHast padoTa 96

®opma Tekyuiero koutpoJas (Kp, pedepar, PI'P, acce)

®opma npome:kyTouHoii arrectammuu (KP, KI1, 3aueTt, sx3amMeH)

Ox3ameH 1 u 2
cemectp (90u.)




4. Coepsxkanue QM CHUILTHHBI.
4.1. Pa3zgeapl IUCHUIIINHBI U BUABI 3aHATHHA.

3ausatus

CEMHUHApPCKOIo

THIIA,

aKaJICM. 4acChbl
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[Tepunoanueckuii 3aKOH U CTPOCHHUE aToMa. 10 4 8 OIIK-1
1
XUMHYECKast CBSA3b U CTPOEHUE MOJIEKYJI. 10 4 2 8 OIIK-1
2
TepMoxumusi W DJIEMEHTBl XHMHUYECKOU 8 4 2 8 OIIK-1
3 | TepMOJMHAMUKH.
XHUMHYECKOE  paBHOBECHE. Kuneruka 8 4 2 8 OIIK-1
4 | XUMHYECKHX PEaKLUH.
PacTBopbl siekTponuToB M paBHOBecus B | 14 10 4 8 OIIK-1
5 | pacTBOpax
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 4 OIIK-1
6 | mporeccel.
KomnuiekcHble coeTuHeHus!. 10 6 4 4 OIlK-1
7
Utoro 1 cemectp | 72 36 18 48
Xumust  snementoB | wm Il rpymnn 6 6 2 8 OIIK-1
8 | Ilepmoamueckoit CUCTEMBL.
Xumusa osnementoB Il u IV rpynn 6 6 8 8 OIlK-1
9 | Ilepuonnueckoit CUCTEMBI
Xumuss Od-anementoB V. — VI rpynn 6 6 10 8 OIIK-1
10 | Ilepuonuyeckoii CucTembl
Xumus p- snementoB Y (VA) rpymimsl 6 6 6 8 OIlK-1
11 | Ilepuonuyeckoii CucTeMsl.
Xumus p- snementoB VI (VIA) rpynmsr 6 6 8 8 OIlK-1
12 | Ilepuomuueckoit CrctemMbl
Xumus p- anementoB VI rpymmer (VIIA) 6 6 2 8 OIlK-1
13 | Ilepuoauueckoit Cucremsl.
Utoro 2 cemectp | 36 36 36 48
108 72 54 96




4.2. 3apaTHA JEeKIMOHHOI0 THIIA.

Ne
HammMmeHnoBaHue TeMBI O0ObeMm, |HMHHOBanmoHHas
paszznena
U KPaTKOE COMIEepKaHNE 3aHATH aKaJ. 4ackel dopma
JICITUTLIAHBI

1 [lepnonnueckuil 3aKOH U CTPOEHUE aToOMa. 10

2 XUMHYECKas CBS3b U CTPOSCHUE MOJICKYI. 10

3 Tepmoxumus u 3JIEMEHTBI XUMHUYECKON 8
TEPMOTUHAMUKHU.

4 Xumuyeckoe paBHOBecue. KWHeTHKa XMMHUYECKUX 8
peaKIuid.

5 PactBopbl  37IEKTPOIMTOB W pPaBHOBECHS B 14
pacTBopax

6 OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE TIPOIECCHI. 12

7 KoMIuiekcHbIE COEAUHEHNS. 10

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

9 Xumus snementos 1 u IV rpynn Ilepuonnueckoit 6
Cucremsl

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

11 Xumuss  p-  oamementoB Y (VA)  rpymnmsl 6
[Tepuoanueckoit CucreMsl.

12 Xumuss  p- omementoB VI (VIA)  rpymmosr 6
[Tepuoanueckoit CucteMbl

13 Xumus p- anementoB VII u VI rpynner (VIIA, 6

VIIIA)) ITepuonnyeckoit CUCTEMBI.




4.3. 3aHATUS CEMHMHAPCKOT0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHSA

Ne HaunmenoBanue TeMsl Obnewm,
paszena [Ipumeuanus
U KpPaTKOE COJIepKaHUEe 3aHATHS aKaJ. 4ackel
JUCLUIUIMHBI
1 [lepuoauueckuii 3aKOH U CTPOEHUE aTOMa. 4 ['pyninoBas
JUCKYCCHS
2 XUMHYECKas CBA3b U CTPOCHUE MOJIEKYIL. 4 I'pynmnosas
TIICKYCCHS
3 Tepmoxumus 51 3IIEMEHTHI XAMUYECKON 4 I'pynnosas
TEPMOIMHAMUKH. JMCKYCCHS
4 Xumnueckoe paBHoBecue. KuMHeTHKa XMMHYECKHX 4 I'pynnosas
peakuui. JUCKYCCHUs
PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUSA B 10 I'pynnosas
5 pacTBopax JUCKYCCHUS
OKUCIINTENIBHO-BOCCTAHOBUTEIIbHBIE ITPOLIECCHI. 4 I'pynnosas
6 JTUCKYCCHUS
7 KommiekcHble coeiuHeH . 6 I'pynnosas
TIICKYCCHS
8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6 I'pynnosas
Cucremsl. JUCKYCCHUS
9 Xumus snemerToB |1 u IV rpynn Ileprnoanueckoit 6 I'pynnosas
Cuctemsl JMCKYCCHS
10 Xumuss  d-smementoB V. — VI rpynn 6 I'pynnosas
[Tepuoanueckoit Crucremsl JIUCKYyCCUs
11 Xumust  p- osnementoB Y  (VA)  rpymmsl 6 I'pynnosas
[epuonnueckoit CucTeMbl. JTCKYCCHS
12 Xumuss  p- omementoB VI (VIA)  rpymmsr 6 ['pynnosas
[Tepunonnueckoit CucreMbl JIUCKyCCUs
13 Xumus p- snementoB VII u VIII rpynnsr (VIA, 6 I'pynnosas
VIIIA)) ITepuonnyeckoit CUCTEMBI. JUCKYCCHUs




4.3.2. JlabopaTopHbIie 3aHATHS.

Ne HaunmenoBanue TeMsl Obnewm,
paszena [Ipumeuanus
U KPaTKOE COZIEepKaHUE 3aHATH aKaJ. 4ackel
JVCLIATUTHHEI
2 XUMHUECKasi CBSI3b U CTPOEHUE MOJIEKYIL. 2
3 Tepmoxumus u 3JIEMEHTBI XUMHUYECKON 2
TEPMOIMHAMUKHU.
Xumuueckoe paBHOBecHue. KMHETHKa XUMUYECKUX 2 VYcerHbii
4 peaKkuuid. ompoc
PacTBOpBl  3JIEKTPOJIMTOB U paBHOBECHS B 4 I'pynnosas
5 pacTBopax JMCKYCCHS
OKUCIINTENIBHO-BOCCTAHOBUTEIIbHBIE ITPOLIECCHI. 4 YcTHbIi
6 onpoc
7 KomriuiekcHeie coequHenusl. 4
Xumus snemerToB | u |l rpynn Ilepuonnyeckoii 2
8 Cucremsl.
Xumus snementoB Il u IV rpynn Ilepuonnyeckoii 8
9 Cuctemsr
Xumuss  d-smementoB V. — VI rpynn 10 I'pynnosas
10 [Tepuoanueckoit Crucremsl JUCKYCCUS
Xumust  p- osnementoB Y  (VA)  rpymmsl 6 I'pynnosas
11 [Tepuonnueckoit Cuctemsl. JUCKYCCHS
12 Xumuss  p- onmementoB VI (VIA)  rpymmosr 8 I'pynnosas
[lepuoanueckoit Crucremsl JIUCKYyCCUs
13 Xumuss  p- onementoB VIl rpymmer  (VIIA) 2 I'pynnosas
[Tepuonnueckoit Cuctemsl. JUCKYCCHS




4.4. CamocTosiTesqibHAsA padoTa 00y4arommxcsi.

Ne [Tepeuenp BOPOCOB LIS O0newm, dopma
pasieia CaMOCTOSITENTLHOT'O U3yUCHHS aKaJ. 4ackel KOHTPOJIS
JVCLIATUTHHEI
1 [leprnoanueckuii 3aKOH U CTPOCHUE aTOMa. 8 [MucbmenHbIi
orpoc
5 XUMHYECKas CBA3b U CTPOCHUE MOJIEKYIL. 8 [IncemenHsbIi
orpoc
3 Tepmoxumust u AJIEMEHTHI XUMHUYECKON 8 YcrHbIit
TEPMOIUHAMUKHU. orpoc
4 Xumuueckoe paBHoBecue. KumHeTMka XMMHYECKHX 8 VYcerHbii
peaKuuid. onpoc
PacTBOpBI 37IEKTPOIUTOB U PABHOBECHUS B PACTBOPAX 8 [TuceMeHHbIi
5 ompoc
OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE TIPOIECCHI. 4 [MuceMeHHbIi
6 orpoc
7 KomriuiekcHeie coequHenusl. 4 [TuceMenHbI
orpoc
Xumus asnementoB | u |l rpynn I[lepuoguueckoit 8 YcTHBIT
8 Cucremsl. onpoc
Xumus snementoB |l u IV rpynn Ilepuonnueckoit 8 VYcrHbII
9 Cucremsl ompoc
Xumust  d-onementoB V. — VI rpymn 8 [InceMeHHBIM
10 Ilepuognueckoit Crucremsl OIpoc
Xumuss  p-  onementoB Y (VA)  rpymibl 8 [TucbmenHbII
11 [Tepuoanueckoit CucreMsl. onpoc
12 Xumuss  p- omementoB VI (VIA)  rpymimsr 8 VYcerHbiit
Ilepnognueckoit Crucremsl o1poc
13 Xumuss  p- oanmementoB VIl rpymmer  (VIIA) 8 VYcrHbII

[Tepuoanueckoit CucteMsl.

OIpoc




5. IlepeyeHb y4eOHO-METOAHYECKOr0 ol0ecnevyeHHsl s CAMOCTOATEIbHON padoThI
o0yyaromuxcs Mo JMCHHUIIHHE.

Meroanyeckue ykazaHus JJsi 00yJarOIUXCsl 10 OPraHU3alMU CaMOCTOSATEIBHON PabOThI
[0 JUCHUIUIMHE, BKIIOYAs IepedYeHb TEM CaMOCTOATENBHOM paboThl, (OPMBI TEKYILEro
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/ISI K HUX BBIIOJHCHUIO PAasSMCIICHLI B 3HeKTpOHHOﬁ
UH(POPMALIMOHHO-00pa30BaTENbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @oHI OLIEHOYHBIX CPEICTB Il MPOBEAeHUS NIPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYalOLIMMCS MEPOIPUIATUH  TEKYLIEro KOHTPOJI
HO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) IOPOTOBBIA YPOBEHb («YyIOBJIETBOPUTEIHHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMY HA TaHHOM
JTarne

[TpomexyTouHasi arTecTalys Mo JUCHUILUIMHE NPOBOAUTCS B Gopme 3k3ameHOB (1 u 2-
CEMECTBI).

K crnade 5Kk3aMEHOB JOIYCKAaIOTCSA CTYIEHTHI, BBINOJHUBIIME BCE (POPMBI TEKYILIETO
KOHTPOJIS.

DK3aMeHbl IpelyCMaTpUBalOT BbIOOPOYHYIO IMPOBEPKY OCBOEHUS NPEAyCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHLUH ¥ KOMIUIEKTYIOTCSI TEOPETUUECKUMU BOIIPOCAMH.

[Ipu cmaye sk3aMeHa, CTYIEHT IOJIy4aeT TPU BOIpOca U3 MEpPEedHs, BpeMs MOATrOTOBKU
CTYJ€HTa K YCTHOMY OTBETY - 10 30 MuH.

®OHJ OLIEHOYHBIX CpCACTB IO AUCHUIINHE ITPEICTABJICH B HpI/IJIO)KCHI/II/I Ne 1l

YueOHas JAUCIMITIIIMHA ((O6H_Iaﬂ N HCOPraHUYCCKasA XUMUI»

Ix3amenayuonnsviii ounrem No

1. Paguycel aromoB, ux u3MeHeHME B mnepuomax U rpynnax llepumonnueckon
CHUCTEMBI. 3aBHCHMOCTH KHCIOTHO-OCHOBHBIX CBOMCTB COCJIWHEHUS OT
paauyca HeHTPATTbHOTO aToMa.

2. DK30- MW DJHIOTEPMUYECKUE peaKUuHh. TepMOXHUMHUYECKHE YpPABHEHHS.
N3MeHeHue cTaHIapTHOW SHTAJIBIIUU B XUMHUYECKOW PEAKIUU.

3. Ponb MOJICKYJI PaCTBOPUTCIIA B IPpOLECCaX BJICKTPOJ'II/ITI/I‘-ICCKOI‘/’I JUCCOoMaInu.

Fnz[paTaumI U TUApaTHad 000J104Ka MOHOB. AKBaKOMILIECKCHI METAalJIOB, HUX



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

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAUMBIX JJIS OCBOEHM S JUCUMILIIHHbI

a) meyaTHbIE U3IAHUS:

1. Cysopos, A.B. O6mas xumus: Yueounk / A.B. CyBopoB — Cankt-IletepOypr: Xummus,
2007.-623 c. — ISBN 5-93808-129-7.

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

3. bammaxos, B.. Tepmoxumusi U 3JIeMEHTAapHbIE OCHOBBI XHMHYECKOH TEPMOAMHAMUKU:
yuebHnoe nocobue / B.M. baimmakos, T.b. [Taxomosa; MunoOprayku Poccrn, Cankr-IlerepOyprexuii
TOCY/IAPCTBEHHBIA TEXHOJIOTMYCCKU WHCTUTYT (TEXHHYECKWii yHuBepcuteT), Kadenpa HeopraHnmueckoi
xuvun. — Caskr-IlerepOypr: CIT0I TU (TY), 2019. — 45 c.

4. bammakoB, B.M. HNonnsie peaknuu: mnpaktukym /B.U. bammvakos, E.A. Anekcanaposa,
T.b. [TaxomoBa; MunoOpHayku Poccun, Cankr-IleTepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKHI
MHCTUTYT (TexHmueckuii yauBepcuter), Kadenpa neopranmdeckoit xummn. — Cankr-IlerepOypr: CIT6I TU
(TY), 2018. — 34 c.

5. bammakos, B.1. I'ereporennsie paBHOBECHSL: npaktukym / B.W. barmakos,
E.A. Anekcanaposa, T.b. [TaxomoBa; Munoopuayku Poccrn, Cankr-IlerepOyprekuii rocy1apcTBeHHbIN
TEXHOJIOTMYECKUI MHCTUTYT (TexHuueckuid yHuBepcuteT), Kadenpa neopranmueckodt xumumn. — CaHKT-
[TerepOypr: CII6I TU (TY), 2018. — 29 c.

6. bammakos, B.I. I'oMorennsie paBHOBECHSI B pacTBopax 3IIEKTPOJIUTOB:
npaktikyMm / B.W. bammakos, E.A. Anekcanapoa, T.b. [TaxomoBa; MunobpHayku Poccuu, CaHkT-
IleTepOyprekuii rocyaapCTBEHHBI TEXHOJIOTMYECKUT MHCTUTYT (TeXHUYecKkui yHuBepcuteT), Kadempa
Heopraandeckoi xummn. — Cankr-IlerepOypr: CIT0I TU (TY), 2018. — 28 c.

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

8. OkuCIUTENbHO-BOCCTAHOBUTEIbHbIE peaKImu: npaktukym / B.W. barimakos,
E.A. AnekcannpoBa, T.b. IlaxomoBa, T.B. Ky3neunoBa; Munoopuayku Poccumn, CaHkT-
IleTepOyprekuil ToCyAapCTBEHHBIN TEXHOJIOTMYECKUT MHCTUTYT (TeXHU4Yeckui yHuBepcuteT), Kadempa
Heopraandeckor xumvunn. — Cankr-IlerepOypr: CIT0I TU (TY), 2018. — 34 c.

9. TIlammna, H.C. DnekTpoHBI B aTOMaxX U MojeKyiaaxX. Hacte 1. DIeKTpOHBI B aTOMe: yueOHOe
nocobue / H.C. [lanuna, A.W. ®umiep, A.H. BensieB; MunoOpHayku Poccrn, Cankr-ITerepOyprekuii
TOCY/IAPCTBEHHBIA TEXHOJIOTMYECKU WHCTUTYT (TexHMYeckuii yHuBepcuteT), Kadenapa HeopraHmdeckoin
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

10. AxwmetoB, H.C. O6mass u Heopranunyeckas xumus: YueOHHK / H.C. AxmetoB — CaHKT-
[TetepOypr: Jlanb, 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: AkaJeMKHHTA.
2004. —371 c. - ISBN 5-94628-256-5.

12. OOmast u Heopranudeckass xumusi: T.2. XUMHUECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB
/ Bopobwse A.®., Kysuenos H.T., luaaze A.1O. [u ap.]; mox pea. A.®. BopobseBa. — 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 Heoprannueckux coefauHenuit: yuaed. nocodue / B.W. bammakos,
C.A. CumanoBa, H.M. bypmucrtpoa; MunoOpHayku Poccum, Cankr-IlerepOyprekuit
TOCY/IAPCTBEHHBIN TEXHOJOTMYSCKUA MHCTUTYT (TexHm4eckuii yHuBepcurer), Kadenpa neopranmueckoit
xuvun. — Caskr-IlerepOypr: CIT6I' TU (TY), 2007. — 35 c.

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

15. Kucenesa, H.II. Crexuomerpuyeckue 3akOHbl XHUMHUU. ATOMHBIE, MOJEKYJSpPHbIE WU
MoJsipHbIe Macchl: yueO. mocobue / H.IT. Kucenéra, E.1. Macnos, T.b. [laxomoBa; MuHoOpHayku
Poccun,  Canxr-IlerepOyprekuii  rocyIapCTBEHHBIA — TEXHOJOTWYECKMH — MHCTUTYT — (TEXHMYECKHMN
yuuBepcuteT), Kadenpa veopranmdeckoii xumun. — Cankr-IlerepOypr: CII6I TU (TY), 2007. — 26 c.

16. Xumus osmementoB. Yacth 1. S-amementsl:  yue0. mocobue / B.M. Bammakos,
E.A. Anekcannposa, T.b. [TaxomoBa; MunoOpnayku Poccru, Cankt-IletepOyprekuii rocy1apcTBeHHbII
TEXHOJIOTMYECKUI MHCTUTYT (TexHuueckuid yHuBepcuterT), Kadenpa neopranmueckodt xumumn. — CaHKT-
[TerepOypr: CII6I TU (TY), 2008. — 78 c.

17. Tonb6paiix, 3.E. COopHuk 3amau u ynpaxsHeruid mo xumuu / 3.E. TonsOpaiix — MockBa:
Actpenb, 2004. —383 c. - ISBN 5-17-011684-5.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IAHUA:

1. bammakos, B.M. TepMoxumusi U 3JeMEHTapHbIE OCHOBbI XMMHMUYECKON TEPMOJAMHAMUKH:
yuebHoe nocobue /B.U. bammakos, T.b. ITaxomoBa; MunoopHayku Poccun, Cankr-IlerepOyprekuii
TOCYJIApPCTBEHHBIN TEXHOMOTMYECKU MHCTUTYT (TexHudeckuil yHuBepcuter), Kadenpa neopranuueckoit
xumun. — Cankr-TlerepOypr: [6. u.], 2019. — 45 c. // CII6I' TU. Dnextponnas 6ubnuoreka. — URL:
https:// technolog.bibliotech.ru (mara o6pamenns:10.09.2020). — Pexum pocryma: s
3aperucTpup. NoJb30BaTENEH.

2. bammakos, B.M. Monnsle peakumu: npaktukyMm / B.W. bammakos, E.A. Anekcanaposa,
T.b. [NaxomoBa; MunoOpHayku Poccrm, Cankt-IlerepOyprekuii TOCYIapCTBEHHBIN TEXHOIOTUUESCKUI
MHCTUTYT (TexHudeckuii yHuBepcurter), Kadenpa neopranmueckoit xumvun. — Caskr-IlerepOypr: [6. u.],
2018. — 34 ¢. // CII6I' TU. Dnextponnas 6ubmmoreka. — URL: https:// technolog.bibliotech.ru
(mata obpamenns:10.09.2020). — Pexxum goctyma: 11 3aperUCTPUP. MOJIb30BaTENCH.

3. bammakos, B.1. I'ereporennsie paBHOBECHS: MPAKTUKYM / B.M. bammakos,
E.A. Anexcannposa, T.b. [TaxomoBa; MunoopHayku Poccrn, Cankr-IlerepOyprekuii rocy1apcTBeHHbII
TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadenpa neopranmueckoit xumumn. — CaHKT-
[MerepOypr: [6. u.], 2018. — 29c. // CII6GI' TU. Dnexrponnas Oubmmorexka. — URL: https://
technolog.bibliotech.ru (mara o6pamenusn:10.09.2020). — Pexxum noctyma: Juisi 3aperucTpup.
MIOJIb30BaTENEN.

4. bammakos, B.M. ['oMoreHHble paBHOBECHsI B pacTBOpax »JIIEKTPOIUTOB: MPAKTHKYM /
B.M. bammakoB, E.A. AnekcanapoBa, T.b. I[laxomoBa; MunoOpuayku Poccrm, — CaHkT-
[TeTepOyprekuii TOCYAApCTBEHHBIN TEXHOJIOTHYECKU MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heopranndeckor xumun. — Cankr-IlerepOypr: [6. u.], 2018. — 28 c. // CII6I'TU. DnexrpoHHas
oubmmoreka. — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexum
JOCTyMa: JUIsl 3apErUCTPUp. MOJIb30BaTENEH.

5. bammakos, B.M. Kommnekcusle coenuHenus: mnpaktukyMm / B.W. bammakos, E.A.
AnekcannpoBa, T.b. [TaxomoBa; MwunoOpHayku Poccum, Cankr-IlerepOyprekuii rocynapcTBeHHBIN



TEXHOJIOTUYECKMIT MHCTUTYT (TexHWueckuil yHuBepcuter), Kadenpa neoprannueckoil xumun. — CaHKT-
[MerepOypr: [6. u.], 2019. — 38c¢. // CIIOI'TU. Dnektponnas Oubmmoreka — URL: https://
technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexxum nocryma: JUisi 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/IAPCTBEHHBIA TEXHOJIOTMYECKU WHCTUTYT (TeXHHUeCKuii yHuBepcuteT), Kadenapa Heopranmueckoin
xumun. — Carkr-TlerepOypr: [6. u.], 2018. — 34 c. // CII6I' TU. Dnexrponnas 6udimoreka. — URL:
https:// technolog.bibliotech.ru (mata o6pamenus:10.09.2020). — Pexum pocrtyma: ms
3aperucTpup. MOJIH30BATEICH.

7. Tlanmna, H.C. DnektpoHsl B aToMax U MosieKynax. Hactb 1. DneKTpoHbI B aToMe: yueOHOe
nocobue/H.C. [Tanuna, A.1. ®umep, A.H. benses; MunodpHayku Poccun, Cankr-IlerepOyprekumit
TOCY/IApCTBEHHBI TEXHOJIOTMYECKUI WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumun. — Cankr-IlerepOypr: [0. u.], 2016. — 53 c. // CII6I' TU. Dnexrponnas 6ubnuoreka. — URL:
https:// technolog.bibliotech.ru (mata o6pamenus:10.09.2020). — Pexum poctyna: ans
3apEerucTpup. MOJIH30BaTENCH.

8. Bbammakos, B.M. TaOnuisl OCHOBHBIX CBOMCTB JJIEMEHTOB M HX COCAMHEHHI: METOI.
ykaszanus / B.W. bammakos, A.B. 3unuenko, H.M. Bypmuctposa; MunoOpHayku Poccrm, CaHkT-
IleTepOyprekuii rocyaapCTBEHHBI TEXHOJIOTMYECKUT MHCTUTYT (TeXHU4Yeckui yHuBepcuteT), Kadenpa
Heopranmieckol xumii. — Cankr-IlerepOypr: [6. u.], 2018. — 42 c. // CIIGI'TU. DnextpoHHas
oubmuoreka. — URL: https:// technolog.bibliotech.ru (mata o6pamenns:10.09.2020). — Pexxum
JOCTyMa: JIJIsl 3apETUCTPUP. MOJIb30BATENCH.

9. Axwmeros, H.C. O6mas u Heopranmdeckas xumus: YdeOnuk / H.C. AxmeroB — CaHKT-
[TerepOypr: Jlanp, 2020. — 744c. — ISBN 978-5-8114-4698-8 // Jlaub: 3J€KTPOHHO-
oubnmuoreunas cuctema. . — URL: https:// e.lanbook.com (mara oGpamienus:11.09.2020). —
Pexxum noctyna: nmo nmoamucke.

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

y4eOHBI IIJIaH, PIIJI u y4eOHO-METOINYECKUE MaTepHaIbl:
https://media.technolog.edu.ru

AJIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
CIIOI'TU: snexTpoHHO-0MOIMOTEYHAsI cucTeMa: cailT. — Cankr-IlerepOypr, 2011 — . —
URL.: https://technolog.bibliotech.ru —Pexxum noctyma: mist 3aperucTpup. mob30BaTeei.
JIaHb : 3EKTPOHHO - OubIMoTeyHas cucrema : caift. — Cankr-IlerepOypr, 2016 — —
URL: https://e.lanbook.com
Jns co3mgaHuss MHAMBHUIAYAIbHBIX 3aJaHUM A1 CaMOCTOSTENbHOW paboThl CTYJEHTOB

chopMUpOBaH KOMIBIOTEPHBIM OaHK JaHHBIX, COJAEpKaIllMi MaTepuaia IO BCEM TeMmaw,
NPEJCTAaBICHHBIM U1 CaMOCTOATENbHOW paboTel. Ha ocHOBe OaHka HaHHBIX cO3/laHa U
3¢ (HEeKTUBHO HCIIONIb3YETCS KOMIIbIOTEpHasi mporpamma st (GOpMUPOBAHMS COJEp>KaHUS
CaMOCTOSITENIbHBIX padOT MHAUBUIYATBHO Ul KaXa0ro cryaeHTta. [Iporpamma gaer mupokue
BO3MO>XHOCTH BapbHUpOBAaTh HE TOJBKO COACPKAHME 3aJaHUN MO pa3IMYHBIM TEMaM U HUX
COYETaHUsIM, HO TaKXKe UX 00beM.


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

9. MeToauyecKue yKa3aHus AJ1sl 00y4aIOIUXCS 10 0CBOEHUIO THCIUIIIHHBI.
Bce Buapl 3anstuii mo aucuumimHe «OOmass W HEOpPraHWYEeCKass XUMUS» MPOBOIITCS B
COOTBETCTBUH ¢ TpeboBanusmu ciexyrouux CTII:

CTIT CII6I'THU 040-02. KC VYKJ/IB. Buasl yueOHbix 3aHsTuil. Jlekmws. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl y4eOHbix 3ansatuii. CeMuUHapBl |
npakTudeckue 3ansatus. Oouue TpedoBaHus K OpraHu3aluy U MPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTuii. JJabopatopHbie 3aHATHSI.
OO6mue TpeOoBaHUs K OPraHU3allMU U TTPOBEICHHUIO.
CTII CII6GI'TH 048-2009. KC YKJIB. Bunbl y4ueOHbIX 3aHsaTHH. CaMOCTOSITEIIbHAsS

iaHupyemasi pabora cryaeHToB. O0mmue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CITI6GI'TU 016-2015. KC YKB. Ilopsgok mpoBeieHUs 3a4€TOB U 9K3aMEHOB.

[TnaampoBaHue BpeMeHU, HEOOXOAMMOIO Ha W3YYCHHE MAHHOW JIWCIMILIUHBI, JIYYIIe
BCET0 OCYIIECTBIIATh HA BECh CEMECTp, MpEIycMaTpUBas MPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMH IPABHJIBHOM OpraHu3aldy yueOHOro mpoiiecca Juis CTYACHTOB
SABJISICTCSL:

IJIAHOBOCTH B OpPraHu3alluy y4eOHON paboThI;

CEpPbE3HOE OTHOUIEHUE K U3YyUEHUIO MaTepuana;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansitusi CTyneHT DOJDKEH MPUXOIUTh, MMesl Oarak 3HaHWM M BOIMPOCOB IO YK€
U3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb UHGPOPMAMOHHBIX TEXHOJOTHI, HCIOJb3yeMbIX NPHU OCYLIECTBJICHUMN
00pa30BaTe/ILHOIO MPOLECCa MO JMCHHUILIHHE.

10.1. MudopManoOHHbIE TEXHOJIOTHH.

B yuebHOM mpormecce MO JaHHOW AMCHUIIIMHE MPETyCMOTPEHO HCIOJIb30BaHUE
MH(OPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIUN C UCIIOJIb30BAaHUEM CIalA-NIPEe3eHTAUM;

B3aUMOJICHCTBHE C OOYYAIOMIMMUCS TOCPEICTBOM JJIEKTPOHHOM HMH(POPMAIIMOHHOMN
00pa30BaTeNbHON Cpebl.

Pa3paborana u wucmonb3yercs B y4eOHOM TIpoIlecce KOMITBIOTEpHas MporpaMma
«Tpenaxep-koHTpOJEP» MO TPEM OCHOBOMOJATalOUIMM TE€MaM HAYaJbHOTO Mepuoja
oOydeHus:

- KJ1acChl HEOPTaHUYECKUX COEAMHEHUI
- OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
- peaKIuu HOHHOTO OOMeHa.

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

porpamma’’, HO3BOJISIFOIIAs ONIEPATUBHO IPOBEPATH 3HAHUS CTYIAEHTOB.

10.2. IIporpamMHoOe oOecneyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.



CrnpaBouno-nouckoBas cucrema «Koncynbrant-ITnrocy

WWW.chem.msu.ru — obyuaromue pecypcbl Xumuueckoro dakynsrera MI'Y;

DNEeKTPOHHO-0MOIMOTEYHBIE CUCTEMBI, IpeagaraeMble O6ubIMoTEKOM
CIIOI'THU (TY).

WNuTepHer-pecypcesl:

1. Poccuiickoe obpazoBanue. denepanbHblii 00pa3oBaTeabHbIN MOpTal Pexxum pocryna
http://www.edu.ru/

2. DnekTpoHHas 6ubmuoreka «buoIMoTEX)»

3. Caiit EBpornelickoro naTeHTHOro BeZioMcTBa. Pexxum nocryna
http://ep.espacenet.com.

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

5. Nature Nanotechnology/ Pexum JI0CTyIa -
http://www.nature.com/nnano/index.html

6. NsnarensctBo IEEE. Pesxum noctyma - Www.ieee.org,

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

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

9. Hayunsiii ientp PUBS.ACS. Pexum noctyna - www.pubs.acs.org,

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

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

11. bubnmoreka mnarteHTtoB. Pexxum poctyma - www.uspto.gov, 12. Xumuueckas

sHOUKIonenus. Pexxum nocryma http ://www.cnshb.ru/AkDiL/0048/default.shtm,

13 bubnuoteka eLIBRARY. Pesxxum moctyma - www.elibrary.m ,

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

15 Bubnumoreka. Pexxum nocryma - www.diss.rsl.m,

16.bubaunoreka. Pexxum goctyma - www.biblioclub.ru,

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



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

n/a

HanmeHnoBanue y4eOHBIX IPEIMETOB, KypCOB,
JMCLUILUINH (MOJyJ el ), IPAaKTHKH, HHBIX BUIOB
y4eOHOH 1esTeNbHOCTH, MTPETyCMOTPEHHBIX
yueOHBIM JIaHOM 00pa30BaTEILHOM
IPOrpaMMBbI

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

Anpec (MeCTONOJIOKEHNE) TOMEIIECHUN JIs
IPOBEJICHUS BCEX BUIOB y4eOHON
JEeSITETLHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAHOM (B CIIy4ae peaan3anuu
00pa3oBaTeIbHON MPOrPaMMBI B CETEBOI
(opMe TOTIOTHUTENBEHO YKa3hIBACTCS
HAaNMMCHOBAHUC OpraHu3alnu, C KOTOpOﬁ
3aKJIFOYEH JJOTOBOP)




VY4eOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit mip.n1.24-26/49 mut.I’

32

OO61as u HeopraHuyeckas: XuMUs

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

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

VYueOHble ayIMTOPUHU U1 IPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUIA:

- yueOHbIe aynutopuu 254, 259 na 30

MOCAJ0YHBIX MECT, 000PY/I0BaHHbIE MEOEIIBIO,

CTEKJIIHHBIMH JIOCKaMHM, TOYKaMu goctyna Wi-

Fi B uaTepuer

VY4eOHble ayAUTOPUHU IS TPOBEICHUS
IPYNIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTALUMA
TEKYILEro KOHTPOJISI U IPOMEXKYTOUHOM
aTTecTaluu:
- aynutopus kad. Heoprannueckoi xumum,
yueOHbIi 3a1 Ne3. Ha 30 moca0uHBIX MECT,
000py1I0BaHHBIE MEOECIBIO, CTEKIITHHBIMU

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

000pyI0BaHHBIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 11t 1a00PaTOPHBIX 3aHATHIA

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

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

>

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

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

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




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

[TomereHust 11t XpaHSHUS |
Mpo(UIAKTUYECKOTO 00CTYKUBaHUS Y4eOHOTO
000pyI0OBaHUSA:

Komnara Ne 20 kad. HeopraHu4ecKoi XuMHu:
MoMeIIeHIE, 000pyA0BaHHOE CTEIUTaKAMH,
BBITSDKHBIMU IIKa(amHu, IpeccaMu, IeYaMu;
MacTepckasi, 000py/I0BaHHAs BEPCTAKOM,
CBEPIIMIILHBIM, TOKAPHBIM, (DPE3ESPHBIM,
TOYMJIHHBIM, OTPE3HBIM U IITU(OBATLHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

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




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

MicrosoftOfficeStd, AxkagemMuueckast TULIEH3HUA,
cybmunen3noHHbIi 1oroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICueHUE
KasperskyEndpointSecurity,
CyOnuieH3uoHHbIN goroBop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
Cybnuuen3noHHsii gorosop Ne279/2018 ot
10.12.2018 1. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. Oco0eHHOCTH OCBOECHHS IMCHUIUVIMHbI MHBAJIMIAMHM M JHMLIAMH C OrpPaHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
ocyliecTBIIsIeTcs B COOTBeTCTBUU ¢ [lomoxeHueMm 00 opraHusanuu y4eOHOTO Ipolecca Jyisd
00yYeHUs] WHBAJIUIOB M JIMI[ C OTPAaHUYCHHBIMU BO3MOXHOCTAMHU 310poBbsi CIIOITU (TV),

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

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

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

OIIK-1 | CrocobeH u3yyarb, aHaAIU3UPOBATh, UCIIOIb30BaTh MEXAaHU3MbI | IPOMEKYTOUHBIN
XUMUYECKHUX PEAKLIUN, IPOUCXOASAIINX B TEXHOJIOTHUECKUX
IIpoLeccax U OKPYKaIOIEM MUPE, OCHOBBIBASICh HA 3HAHUSX O
CTPOCHHH BEILIECTBA, IPUPOJIE XUMUYECKOHN CBA3U U CBOMCTBAX
pa3IMYHBIX KJIACCOB XMMHYECKHX DJIEMEHTOB, COCINHEHUH,
BEILECTB U MAaTE€PUAJIOB




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

Kon u naumenoBanue [Nokazarenu chopMUpOBaHHOCTH Kputepuit YpoBHU CHOPMHUPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (HCCKPI/IHTOPLI) OLCHUBAHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMIIETCHIIUHA «yIIOBJIETBOPUTEIIBHO» «XOpOLIO» «OTIUIHO»
(TIOpOTOBBII) (cpemumutii) (BBICOKHIA)
OIIK-1 3Hath: OtBeTbl Ha | Mmeer npencrasnenue | Jlaér  ompenenenus | [IpaBunbHO 00BsICHSET
CriocoOeH M3ydaTh, OCHOBHBIE 3aKOHBI Bonpocsl Ne 1-77 | o0 OCHOBHBIX | OCHOBHBIX  IIOHATHH | IIOHATHUS U TEPMHHBI
aHAITM3UPOBATh, €CTECTBEHHOHAYYHBIX K 9K3aMEHY XUMHUYECKUX XHMMHH, XOPOILIO 3HAET | XUMHUH, 3HAET
HCII0JIb30BAaTh JUCLHIIINH O CTPYKTYpE U TEpMHHAX, HO JIA€T MX | XUMHUYECKHUE CBOMCTBA | XMMUYECKHE CBOMCTBA
MCXaHU3MBI _ | cBOMCTBAaX MaTePHAIIOB, HX OIPE/ICIICHHS] HEYETKO | BEILECTB U | BEIIECTB U
XUMHUYECKUX PEaKIIUH, N
B3aUMO/JICUCTBUH C MaTepUualioB MaTepualioB
MPOUCXOISIINX B . . v v v
KpYX 71 W, TTOJISIMH
TeXHONOIMYECKIX OKpYKarollIel Cpeiou, MOJISIMH, MEET HCIOJIb30BaTh MeeT YBEPEHHO | YMeeT npaBuiIbHO
mpoLeccax u (3H-1); XAMUYECKHUE TIOHATHS | UCMHOJIb30BATh HUCIIOIB30BATh
OKPY>KaIoIleM MHpPE, Ymernb: U TEPMHUHBI, HO J1a€T | OCHOBHBIE TEPMHUHBI M | IOHSATHUS U TEPMHUHBI
OCHOBBIBAsICh Ha WCIIOIb30BaTh ATH 3HAHUS IS nux OTIpeIeTICHUS | TIOHATHUS XUMHH, | XUMHAH, XHMUICCKHUE
SHaHUAX O CTPOCHUHU pEeLIeHUs TPUKJIIAIHbIX 3a/1a4 HEYETKO XUMUYECKHE CBOMCTBA | CBOMCTBA BEIIECTB U
BeILeCTBa, TIPHPO/C (V-1); BEILIECTB U | MaTepuasoB
XHMHYECKOHN CBSI3H U
N Baanerb: MAaTEPHAJIOB
CBOMCTBAxX Pa3IM4HbIX -
KJIACCOB XuUMUUeckux | HaBbIKaMHU HCTIOJIR30BAHUA STHX Nwmeer Bnageer, Ho HeuéTko | Bnazmeer u npaBUIBHO
2JIEMEHTOB, 3HaHMM JUI pCIICHMA Y/IOBIIETBOPUTENbHBIE | HA3bIBAET, OOBACHSET HAa3bIBACT, OOBICHSIET
COCIMHCHHI, BEIIECTB NPUKIAAHBIX 3a1a4 (H'l)- HaBBIKU TMOHATHA U TCPMUHBI MOHATH U TCPMHUHBI
U MaTepHuajioB HUCTIOIB30BaHUS XUMHUU, XUMAYECKHE XUMHUH, XUMHUYECKHE

OCHOBHBIX TOHSITHH U
3aKOHOB XUMHH

CBOMCTBA BEIIECTB U
MaTepuruajIoB

CBOICTBA BEIIESCTB U
MaTcpHraJioB

[lIxamna onenuBanust coorserctyer CTO CIIGI TU(TY):
MPOMEXKYTOUHAs aTTeCTalUs IPOBOAUTCS B (POpME SK3aMEHOB, PE3yJIbTAaT OLIEHUBAHUS — «OTIUYHOY, «XOPOIL0», «YAOBIETBOPUTEIHHOY.







3. KoHTpoabHble 3ajaHusi JI TPOBeJAEHUS] NPOMEKYTOUYHON AaTTecTaluu
(3Kk3ameH).
Bomnpocsl Kk 3k3ameny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJIENM cTpoeHus aroMma. [lnane-
TapHast MoJenb atoma Pesepdopaa. KBaHTOBBINM XapakTep MOTJIOMIEHUS U W3-
Jy4eHHUs SHepruu aromamu. KBaHTOBass MOJe/Ib CTPOECHHUS aTOMa BOJIOPOJA 10
bopy.

2. KopnyckynsspHO-BOJHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[Mpuanmn ~ HeompeneneHHocTu [ eiizenOepra. BonnoBas  ¢dyHKIUSA.
KBanroBomexannueckas Mmojienb crpoenus aroma lllpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIE uncia. DHEPrus 3JIEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30Y)K/ICHHBIX COCTOSTHHSIX aToMa. S-, p-, d-, f-cocTosiHus 3mekrpo-
Ha ¥ COOTBETCTBYIOLINE UM (DOPMBI DJIEKTPOHHBIX 00JIAKOB.

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

5. S-, p-, d-uf- anemenThl. PacnosoxkeHue 3JIeKTPOHHBIX 00J1aKOB S-, p-u d- opOH-
Tajed B IPOCTPAHCTBE BOKPYT spa.

6. Ilepmommueckuii 3axkoH [[.M. MenneneeBa. Ilepuomnyeckass cucreMa
AIIEMEHTOB KaK €CTECTBEHHAs! KJIaCCU(DHUKALIKS HIIEMEHTOB MO0 CTPOSHHUIO BHETI-
HUX 3JIEKTPOHHBIX 00osiouek atoMoB. Ctpykrypa [lepuomudeckoil CUCTEMBI.
[lepuonpl, rpynmnsl, noarpynsl. [1oHbIE M HENOJIHBIE 3JIEKTPOHHBIE AHAJIOTH.

7. Tlepuonuyeckue CBOWCTBA aTOMOB: PATUYC, SHEPrHs HMOHHU3AIMU, SHEPTUs
CpOACTBA K  DJJEKTPOHY,  DJIEKTPOOTPHULATENBHOCTb,  OTHOCHTENIbHAsS
anekTpoorpuuaresnbHocts (030). Ilepuoauueckne cBocTBa cOeIMHEHM: CO-
CTaB, CTPOCHME, KHCIOTHO-OCHOBHBIE W OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTH M3MEHEHHUsSI CBOMCTB AJIEMEHTOB B MOJATPYIIIAX — BTOPUIHAS
NIEpUOIUYHOCTb. Hemepmonnueckue cBOMCTBAa aTOMOB. J(MaroHanbHOE
CXOJICTBO 2JIEMEHTOB B [leproaundeckon cucreme.

9. IlpuunHa 0Opa3oBaHUs XMMUYECKOH cBs3H. KBaHTOBOMEXaHMUECKOE ONHCaHHE
XUMHUYECKOU CBS3M B MOJIEKYJIe BoxopoJa 1o I'eiitiepy - JIonaony. Metos BaneHTHBIX
cBszeil. KoBaneHTHas cBA3b. MexaHHM3Mbl 00pa30BaHUS XUMHYECKOH CBs3u: OOMEH-
HBIH, JIOHOPHO-aKIEITOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHU OKUCJICHHS 3JIEMEHTOB. XapaKTePUCTUKHI
XUMHUYECKON CBSI3U: DHEPrHsi, IJIMHA, KPAaTHOCTb, MOJSPHOCTh. THUIBI XUMHUYECKUX
cBsizelt (o-, 7~u &-cBsi3n). HanmpaBieHHOCTh W HACHIIIAaeMOCTh KOBAJIGHTHOH CBsi3u. Mo-
JIEKYJIbI C HEYETHBIM YHUCIIOM AJIEKTPOHOB.

11. T'uOpuauzanmsi aTOMHBIX opOuTaNei. Teopusi OTTaTKUBaHUSI O-CBS3BIBAIOIITNX
Y HETIOJEIIEHHBIX 3JIEKTPOHHBIX Map ['mmiecnin. ['eomeTpudeckoe CTpOCHHE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX COEAMHEHUH. J[eToKaan30BaHHAas 7-CBA3b.

12. IlonApHOCTH MOJIEKYJ U MOHOB. JIMaMarHUTHBIE U TAPAMarHUTHBIE MOJIEKYIIbI.
CBs13b MAarHUTHOT'O MOMEHTA C YHCJIOM HECHapEHHBIX AJIEKTPOHOB.



13. Meron MoneKysIpHBIX opOuTaneii. (OCHOBHBIE TIOJOKEHUS METOoJa
Monekyisipabix  opOutaneii (MO JIKAO). CessbiBatomiye, pa3pbIxJsSiomie U
HECBS3bIBAIOLIME MOJIEKYJISIpHbIE opOuTanu. KauecTBEeHHOE ONMCcaHuEe MOJIEKYIISIPHBIX
opOuTanel AByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOIO U BTOPOT'O MEPUOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOIMCTB MOJIEKYJI M MOHOB ¢ no3uimii meroga MO
JIKAO. ComnocTaBieHrue BO3MOKHOCTEH METOAa MOJICKYJISIPHBIX OpOWTAICH W METO1a
BaJICHTHBIX CBs3€H. M130271€KTPOHHBIE YaCTHLIBI.

15. T'a3000pa3HOe M KOHAECHCUPOBAHHbIE COCTOSIHUS BelllecTBa. BaneHTHble U
HEBAJICHTHBIC CUJIBI CLEIUICHHUSI MEXIy aTOMaMH, MOJEKYJaMHU B TBEPIBIX M KHUIKHX
BEIL[ECTBAX.

16. Monnas u Merayumyeckasi cBsi3b. Kpucramimueckue U amMmopgHbIE BEUIECTBA.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMYECKHUE PELIETKH.
Cuibet Ban Jlep Baanbca (opueHTalMOHHOE, WHAYKIIMOHHOE, JUCIIEPCUOHHOE
B3auMoJieiicTBue). BogopoaHas cBsi3b, €€ NposiBICHNE B CBONCTBAX BEILECTB.

17. IlonsiTe O TepMOIMHAMHUYECKOW cHucTeMe. PaBHOBECHBIE M HEPaBHOBECHBIE
xumuueckue npoueccbl. MyHKINUN cOCTOSHUA. BHYTpEHHs SHEprus M OHTAJbIMSL.
Tepmoxumus. DK30TEPMHUECKHE M IHIOTEPMUYECKHE pPeakLUHU. TepMOXuMuyeckoe
ypaBHeHHE. V3MeHeHHWe »SHTANbIHHM KaK XapaKTePHCTUKU TEIIOBOrO H(dexTa
XAMHYECKOW PEaKIUU.

18. 3akon I'ecca n ero mpuMeHeHHE IS pacdeTa TEIUIOBBIX PPEKTOB XUMHUYE-
ckux peakuuid. CranpaptHble ycnoBusd. I[loHsTHEe O CTaHAAPTHOM COCTOSIHHM.
CranjapTHble SHTAJIBIIUU 00pa30BaHMs BEIIECTB. DHEPTUU CBs3eil B MOJIEKyJIax.

19. Ilonatue 006 sHTponuu. AOCOJIOTHAas SHTPONUS U CTPOEHHUE BEIECTBA.
M3MeHeHne SJHTPONMHU B XOJ1€ XUMHUYECKUX PEAKIIUI U Pa3INYHbIX ITPOLIECCOB.

20. Xumuueckoe paBHoBecue. CBoboaHas sHeprus 1'm60ca. M3meHenue >Heprun
['n66ca kak TepMOAMHAMUYECKUN KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO MpPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruu ['m60ca B peakuuu. CBs3b
CTaHJapTHOTO M3MeHeHMs ’Hepruu ['mb0Oca ¢ KOHCTaHTOW paBHOBecHs. PacueT KOH-
CTaHT paBHOBecus. VIcX0oHbIe U paBHOBECHBIE KOHLIEHTPALIUY BELeCTB. BiausHue tem-
neparypbl Ha BeNUYUHY 3Hepruu [ md6ca, KOHCTAaHTY paBHOBECHS.

21. O6paTtumMble U HeOOpaTUMBbIE XUMHUECKUE peakiuu. JJuHamuueckuil xapakrep
XUMHUYECKOro paBHOBecus. CMelleHHne XUMUYECKOTO PAaBHOBECHS IPU BHEIIHUX BO3-
neiictBusx - npuHuun Jle Illarense - bpayHa u ero oObscHeHHE C TO3UIUIA
TEPMOJAMHAMUKHU. BiusHMe TeMIeparypbl, NaBJIE€HUS W KOHLEHTpPAllUM PEarcHTOB Ha
XUMHYECKOE PAaBHOBECHE.

22. CkopocTh XUMHUYECKOM peakuuu. DPakTopsl, BIUAOIIME HA CKOPOCTh
XUMHYECKON peakIMHu. 3aKOoH JAEUCTBYromMX Macc. KOHCTaHTa CKOpOCTH pEakIMH.
3aBUCUMOCTh CKOPOCTH PEaKIMHM OT KOHLEHTpaluu peareHToB. llopsaok peakiuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJIMU XMMHUECKON PEaKIIUHU.

23. BrnusiHue temmnepaTypbl Ha CKOPOCTh XMMHUYECKOM peakiuu. TemmeparypHbIi
k03P puureHT xumuueckoi peakuuu. [Ipasuno Baut-I'opda. 3aBuCMMOCTh KOHCTAHTHI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIUs akTUBaLMK. Y paBHeHUEe AppeHuyca. [lonsarue o
MeXaHM3MaX XUMHUECKUX PEaKIIHi.

24. Karanu3z u uWHUIUHpOBaHUE peakuuu. OOpa3oBaHHE MPOMEKYTOUYHBIX
COCTMHEHUH TIPU KaTajin3e. | OMOTeHHBINH U TeTeporeHHbIN KaTtann3. AJCopOmus u ee
pOJIb B TETEPOrCHHOM KaTaJIu3e.



25. PactBOpbI Kak roMoreHHbie cuctemsl. [Ipeacrasnenus [I.1. Menaeneesa, 1. A.
KabmykoBa, B.A. KuctakoBckoro o mnpupoje >XHUIKAX pPacTBOpPOB. [mapaTtel u
cosbpBaThl. HeHachlleHHbIe, HACHIILIEHHBIE U MIEPECHIIEHHbIE pacTBOPHL. CIIOCOOBI BHI-
pa’kKeHHs KOHLEHTPALlUU PacTBOPOB B IIPOLIEHTAaX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HEUAEaIbHbIE pacTBOPBL. PacTBOpEI 3ekTponuToB. Poiabs Mole-
KyJI pacTBOPHUTEJNS B IpOLIECcCe paclaja 3JIEeKTpojuTa Ha WOHBbL. CUbHBIE U ciialble
3JEKTPOJIUTHI. Teopus 3NeKTpoauTUYECKON aqucconuanuu Appeanyca. CTenesb Aucco-
LUALWN 3JIEKTPOJIUTA. 3aBUCUMOCTh CTEIEHU JUCCOLUALNU 3JIEKTPOJIIUTA OT €ro KOH-
HeHTpanuu (3akoH pazbasieHuss OCTBaIbIA).

27. Kucnotsl, OCHOBaHUs, aM(pOTEpHbIE THAPOKCUIBI, COJIM C TOUYKH 3PEHHUS TEO-
PHUH IEKTPOIUTHYECKOM TUCCOLUALINN.

28. KoHCTaHTBI TUCCONMANIAN CIA0BIX ANIEKTPoIuTOB. CTyreH4YaTasi JUCCOIUAITHS.
KoHneHTpalnoHHble 1 TEPMOIMHAMUYECKHE KOHCTAHThI JUCCOLUALIUH.

29. CuiibHbIE JIEKTPOJIUTHL. AKTUBHOCTH UOHOB. MoHHas cuna pactBopa. Pacuér
KOHLIEHTpAllUii HOHOB B PACTBOPAX CUJIbHBIX AJIEKTPOJIUTOB.

30. DnekTponauTuueckas auccounanus Boasl. IoHHOe npousBenenue Boabl. Boao-
ponHbli mokazarenb. pH kak equHbIl mapaMeTp ONMUCAHUS KUCIBIX, HEUTPAJIbHBIX U
IEJIOYHBIX PacTBOPOB. KHCIO0THO-OCHOBHBIE UHAUKATOPBHI.

31. IIporonutuyeckas Teopus KHUCIOT U OCHOBaHWi bpencrena-Jloypu.
[Tporonutuueckue paBHOBecus. Amdonutel. Ponb pacTBopuTenss B KHUCIOTHO—
OCHOBHBIX B3auMOJIeHCTBUSIX. KHUCTOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[TpencraBinenuss 006 SIEKTPOHHOW TEOPUU KHUCIOT M OocHoBaHMi Jlpiouca u Teopuu
conbBocucteM. [Ipencranenue o reopuun JKMKO Bbacosno — ITupcona.

32. Nonnsble peakuu B pacTBopax. KOHCTaHTHI paBHOBECHS MOHHBIX PEAKIUN U UX
pacuer. CMelieHNE HMOHHBIX paBHOBECHM. PacueT paBHOBECHBIX KOHILIEHTpalMi B
KHUCJIIOTHO-OCHOBHBIX CcHUCTeMax. MarepuanabHble OalaHChl B KHCIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIM KOMIIOHEHTOB PAaBHOBECHBIX CHCTEM.

33. I'maponu3 coneit ¥ raJloreHaHTUIPUIOB. 3aBUCUMOCTh CTETICHU THAPOIHN3a U
pH pacTtBOopa OT KOHIIEHTpalMu COJIM W TeMmieparypbl pactBopa. OcoOble ciydau
TUPOJIN3A.

34. bydepnsbie pactBopbsl. CootHouienue pH OydepHoro pactBopa U KOHCTAHTbI
JccolManuy cinaboro snekTponuta. bydepnas émkocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XUMHUYECKOM MpaKkTHKe. ALleTaTHBIA U aMMUadHbIi OydepHbie pacTBopbl. O6-
pasoBaHue OyQepHbIX pacTBOPOB MPH MPOTEKAHUHU HOHHBIX peaKIuil.

35. I'ereporenssle paBHOBecus. [Ipon3Benenne pactBopumMocTy. Pacuer pactBopu-
MOCTH MaJIOpACTBOPUMOI COJIM MO BEJIMYMHE MPOU3BEICHUSI paCTBOPUMOCTH. BrusiHue
Ha PaCTBOPUMOCTh TEMIIEpPaTyphl, KUCIOTHOCTH pacTBOPa, IPUCYTCTBHS OJJHOMMEHHBIX
MOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MalopacTBOPHMBIX
COJIEH.

36. CteneHM OKHCIEHMS 31€MEHTOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaK-
nun. Haubonee ynotpebisieMble OKUCIUTENH U BOCCTAHOBUTENN U UX MPEBPALICHUS B
pa3ianyHbIX cpenax. OKUCIUTENBHO-BOCCTAHOBUTENbHAS JBOMCTBEHHOCTD BELECTB. Pe-
aKIIMM CAaMOOKHCIIEHUSI — CAMOBOCCTAHOBJICHHUS (IUCIPONOpIMOHUpOBaHUs). BHyTpH-
MOJIEKYJISIPHbIE OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBieHHE YypaBHe-
HUN OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, HAXOXKJIEHUE CTEXMOMETPUUYECKUX
KO3()(PHUITMEHTOB C TOMOITHI0O HOHHO-JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OasiaHca.



37. I'anpBaHnuecKkue 351eMeHThl. CTaHJapTHBIN BOJAOPOAHBIN 3ekTpoa. CTaHaapT-
HbI€ DJIEKTPOJHBIE NOTEHLHUANbl METaUIOB. Psabl CTaHAAPTHBIX AJIEKTPOAHBIX
[OTEHLIMAJIOB METAJJIOB (3JIEKTPOXUMHUYECKHUE PsAJIbl HAPSKEHUST METAJUIOB) B KUCJION
Y ILEJOYHOU cpeslax U UX MPUMEHEHHE JUIsl PEIICHNU XMMUUECKHX 3ajau.

38. CrangapTHBI OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIM MOTEHUUAI. YpaBHEHHE
PABHOBECHOI'O OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOIO INoTeHIMana (ypaBHeHue Heph-
cra). KoHcraHTa paBHOBeCHs M OLIEHKAa BO3MOYKHOCTH CAaMOIPOM3BOJIBHOIO
IIPOTEKAaHUS OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHON PEAaKLIMK B BOAHBIX PacTBOpaXx.

39. BuusHue Ha BEIMYMHY OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHOIO IOTEHLHANA
KHCJIIOTHOCTH PacTBOPa, MPUCYTCTBHS KOMIUIEKCYIOIIETO peareHTa, 00pa3oBaHus Mao-
pacTBOPUMOTO COEIUHEHUS.

40. DneKTponu3 pacTBOPOB U pacIuiaBoB. KaTomHbIN 1 aHOMHBIN MPOLECCH U 00-
1lee ypaBHEHUE peakuuu 3jeKTponusa. IlepeHarnpspkeHne BBIIENIECHHS BEIIECTB IPU
anekTponuse. 3akoHsl Papazest. XUMUYECKHUE UICTOYHUKH TOKA.

41. DnexTpoXxuMHUecKas KOPPO3Hsl METAJLIOB U METO/IBI 3aIUTHI OT HEE.

42. Onpenenenne KOMIUIEKCHOTO coennHeHus. Koopannannonnas teopust Bepue-
pa. LleHTpayibHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBaresb, JUraHabl. BHyTpeHHss u
BHEIIHss Cepbl KOMIUIEKCHOTO coennHenus. Koopannanuonnoe uncio. Koopaunanu-
OHHasl EMKOCTb (I€HTAaTHOCTD) JIUTaH10B. OCHOBHbIE THIIbI KOMIUIEKCHBIX COEAMHEHMI:
AKBOKOMILJIEKCHI, al[1I0KOMIUIEKCHI, THPOKCOKOMILIEKChI, aMMHAKaThl.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonmnbl, kiactepbl, xenartbl. Konmenmus 3(@eKTHBHOrO aTOMHOTO
HOMeEpa.

44. I'eomeTpuueckast KOH(PUTypalus KOMIUIEKCHOTO HOHA (MOJIEKYJIbI) U TUOpUIH-
3allMsl aTOMHBIX OpOMTanel LEeHTpalIbHOro aroma (MoHa). Mi3oMepust KOMIUIEKCHBIX CO-
€IUHEHUN.

45. DnekTpoauTHYecKasi AUCCOIMAINs KOMIUIEKCHBIX COEAMHEHUH — MepBUYHAs
U BTOpuyHasi. PaBHOBecusi B pacTBOpax KOMILJIEKCHBIX COEIMHEHHUMN: COJIbBATallOH-
Hbl€, THJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, pEaKIMM 3aMElIEeHUs, MHEPTHbIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpHOCTh TpaHcBiusiHus .M. Yephsie-
Ba.

46. OCHOBHBIE TIOJIOKEHMSI TEOPHUM KpHUCTAUIMUEcKoro mois. PacmeruieHne
OHEprud O-’JIEKTPOHOB B  MOJNAX PA3IMYHOW CHMMETPUH:  OKTadJpHUYECKOM,
TETPa’IpUUECKOM, KBaJIpaTHOM. DHEpPrus CTa0MIM3alluy MOJIeM JIMTaH10B. Bricoko- u
HU3KOCIIMHOBBIE KOMIUIEKCHl. CHEKTpOXUMUYECKUH psax JauragaoB. Kowmruiekcs
CHWJIBHOT'O M cJ1aboro nosiei, uX KOHQUTrypaluu U MarHUTHBIE CBOICTBA.

47. BnusiHue xomiuiekcooOpa3oBaHus Ha MPOTEKaHHE OOMEHHBIX U OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUH.

48. Bonopoa.

Haxoxnenne B npupone. M3zoronbl Bogopoaa. CTpoeHwe aToMa U MOJIEKYIIBI.
[Tonoxenue Bomopona B Ilepuogmueckoit Cucreme .M. MenneneeBa. CreneHu
okucieHusA. PuU3NYecKue W XUMUYECKHME CBOMCTBA BOAOpOAAa. METONbl MOJy4eHUS
BOJIOPO/Ia B MPOMBIIIJIEHHOCTH H JIA0OPATOPHH.

CoenuHeHus BOJOPOIa M MX CBOMCTBA. Tspkenas Boja. ['uapubl, THIPUI-MOH KaK
JINTaH]I.



[IpumeneHnue Bogopoaa v €ro coeauHeHni. BogopoiHas sHepreTuka.

49. JIutnii.

Haxoxnenune B mpupope. Ilomydyenune MeTaminuecKkoro JMTHS, €r0 XUMHYECKUE
CBOMCTBA U npuMeHeHue. OTHOIICHHE K KUCIOTaM, BOJE U PA3IMUYHBIM OKUCIUTEISIM.
CoenuHeHUsT C KUCIOPOAOM, a30TOM M BOJOPOJOM — TMOJYYEHHE M XMMHUYECKHUE
cBoiicTBa. Baxueline coeAuHEeHHs JUTUA. ManopacTBOpUMbI€ COJIM. AKBOKOMILIEKC
JINTHSL.

50. HaTpwii, kanuii, pyOuIuid, 1e3wid.

Haxoxnenue B mpupone. IlpupojHble COCIMHEHUS HIECTOYHBIX METALIOB Kak
CBIpbE XUMHUYECKON mpombliuieHHOCcTU. [lonydyeHne MeramioB B CBOOOAHOM
COCTOSIHMM, UX XMMHYECKUE CBOICTBA U NpuMeHeHue. OTHOILIEHHE K KUCIIOTaM, BOJIE.
PactBopeHue 1ienoyHbIX METAUIOB B JKUJIKOM aMMHAKe.

CoenuHeHUs € KUCIOPOJAOM — OKCHJIbI, IMEPOKCU[IbI, CYMEPOKCUIBI M O30HHU/IBI,
MOJIy4YeHUE, XUMHUECKUE CBOMCTBA U IPUMEHEHUE.

I'uppuael. ['MapoKCHUIbI ENOYHBIX METAIOB, NOJYYeHHE, XUMUYECKUE CBOMCTBA
W TpuMeHeHue. BaxHeWmue Ccoilu: TaloreHWbl, HUTpaThl, KapOOHATBHl |
TUAPOKapOOHATHI, MONydYeHUE W XuMudeckue cBoiictBa. Copa, MOJy4eHHE COJIbI IO
Conbae u Jlebnany. [loram. Kanuiineie ynoopenus.

KoMIuiekcHbIe coeIMHEHNS METOYHEBIX METAJIOB.

51. Mens, cepebpo, 3050T0. Haxoxaenue B npupoje. [IpombilieHHOE MOTydeHne
MeTaisioB. CriaBbl M/l U 30J10Ta, UX CBOWCTBA U puMeHeHue. [lonoxkenne Meramion
B DJEKTPOXUMHUYECKOM DpSy HampsbkeHus. XHMHUYECKHE CBOWCTBA METAlIOB,
OTHOINICHHE K KHCIIOTaM U I1IeJI0YaM, Pa3IMuYHbIM OKHCITUTEISIM.

Coemunenus meau (1) u meam (Il), ux Xumuyeckue CBOWCTBa W TpPHUMEHEHHE.
[Tpumenenue ammuakata meau (l) I o4MCTKH Ta30B OT KUCIOPOJa. AMMHUAKAT MeIn
(1.

Coenunenus cepebpa (1) u (II) u ux xummuueckue cBoricTBa. ManopacTBOpUMBIE
coenuHenus cepedpa (l). Kommnekcuoie coenunenus cepedpa (l). BzaumopeiictBue
rajoreHuoB cepedpa (l) ¢ pactBopamu ammuaka, kapboHaTta aMMOHUS, THOCYJIb(aTa
HaTpust. CBETOUYBCTBUTEILHOCTE coeuueHui cepedpa (1).

Kommekcusie coegunenust 3omota (ll) u (l), ux monydeHne M XUMHUYECKHE
ceoiictBa. Kommuekcuoie kucmotsl 30i0ta (1), Inanuaaeie komriekcsr 3o0mota (1).

52. bepunii.

Haxoxnenne B mpupozae, MONMydeHHE MeTamudeckoro Oepuiuims. CrutaBsl
OepuIITHsl, UX CBOWMCTBA M MPUMEHEHHE. XUMUYECKHUE CBOMCTBA OEPMILINS, OTHOIIICHUE
K KACTIOTaM, IIeJI09aM, Pa3IMYHbIM OKUCTUTENIM. OKCHI ¥ THAPOKCU]T OSPHILTUS B UX
CBOMCTBa. AKBO-, THIPOKCO-, (hTOopHIHbIe KOoMITIeKchl oepuiutus (11).

TOKCUYHOCTh COETMHEHUN OepUILITHSL.

53. Maruwuii, kaneliuii, CTpOHIIUN, Oapuil.

Haxoxnenue B npupoze, MOJyd4eHHE U NPUMEHEHUE METAJUIMYECKOTO MAarHusl.
CniaBel MarHus, UX CBOWMCTBa W TpuMeHeHHe. OTHOIIEHWE MarHusi K KHUCJIOTam,
1IEJI0YaM, PA3JIUYHBIM OKHUCIHUTENSIM. VCcrnonb30BaHWEe MarHusi JUisi BOCCTAHOBJICHUS
3JIEMEHTOB M3 OKCUAOB. OKCHI M TUIAPOKCHU]I MarHusi, MX CBOWcTBa. PacTBOpeHue
TUAPOKCHU/IA MATHUSA B COJISIX AMMOHHMSL.



[[lemouHo3emMenbHBIE METAUIBl — KaJbIlMW, CTpOHIMMA, Oapwii. Haxoxmenwe B
npupone. llomyueHune u XuMuUeckue CBOHCTBA MeTauioB. OTHOLIEHHE K BOJAE,
KHUCJIOTaM, Pa3JIMYHBIM OKHUCIUTENISIM. PacTBOpeHHE METalIOB B KUAKOM aMMHAKe.
B3aumoneiictBue mMeramuioB ¢ KUcIopoaoM. OKCUAbI, MEPOKCUABI U THIPOKCHU]IBI, UX
cBoiicTBa. ManopacTBopumble coiu: Cynbdatel, Gocdarsl, kapOOHATHI, IEPEBOJ HX B
pactBop. Cynbharokomiiekc Kambis (11).

Tepmuueckass aucconuanus kapOonatoB. Heramenas u ramieHas W3BECTb.
JKEcTkoCcTh BOABI U €€ YCTpaHEHUE.

54. Hunk, xagmuii, prytb. HaxoxaeHue B NpHUpojE, MOITYYEHHE METAIIOB, MX
npuMeHeHne. HaxoxaeHue MeTaluioB B DJIEKTPOXUMHUYECKOM psiy HANpPSDKEHHS.
Xumuueckue cBoicTBa. OTHOIICHUE K KUCIOTaM, IeJI0YaM, Pa3IHYHbIM OKHCIUTEIISIM.
OxuclIeHrue METAUTMYECKON PTYTH 3JIEMEHTApHOM cepoit, ximopuaom xenesa (111).

AKBO-, TUJIPOKCO-, aMmMHauHble koMIiekcsl uHKa (1) u xkagmust (11). Coenunenus
prytu (1) u (I1). Aucnponopunonuposanue coneit prytu (l). Konuenmuss wuHepTHOM
(682) aNeKTpoHHOU mapsl. BzaumopeiictBue coneii prytu (Il) ¢ pactBopom amMmmuaka.
Amupnopeakuus. PeaktuB Heccnepa. OcoOeHHOCTH 3NIEKTPOTUTHUECKON AUCCOIUAIIUN
couneit prytu ().

TOKCHYHOCTB KagMUsl, PTYTH U UX COCIUHEHUM.

55. bop.

Haxoxnenue B mnpupoje, MOIydeHHE, XUMUYECKUE CBOHCTBa. OTHOIIEHUE K
KHCIIOTaM, IleJiouaM, pa3lInyHbIM OKUCIHUTENsIM. bopanbl (coemuHeHust 6opa ¢
BOI0poJioM). TpEXiieHTOBBIC dNEKTPOHOACPHUIIMTHEIE CBsI3U B nubopane. [Ipumenenue
OooprunpunoB. bopHas u monuOoOpHBIE KHUCIOTHI, WX cond. Mera- , OpTo-, TeTpa-
6oparel. Terpabopar Hatpus (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
B3aumopeiictBrue Oyphl ¢ KUCIOTaMH U IIEI0YaMHU.

["anorenuabl 6opa kak kuciotel JIptouca. Terpadropoboparsl. Hutpun 6Gopa
(?1600p, 6OpPa3oH), €ro CXOJCTBO C AIMAa30M U rpadUTOM MO CTPOCHHUIO U CBOMCTBAM.

[Ipumenenue coeuHeHUM 60pa, KX TOKCUYHOCTb.

56. AntOoMUHHUMA.

Haxoxnenue B mnpupone. IlonmydyeHne weramnumyeckoro amomMuHusg. Ero
XMMUYECKHE CBOWCTBA U MpuUMeHeHue. AmoMuHOTepMusa. CIUIaBbl aIIOMUHUA.
OTHOLIEHUE ATMFOMUHUS K KUCIOTaM U LIe0YaM, pa3InyHbIM OKHCIUTENsAM. OKCuj U
TUAPOKCH ATFOMUHUSA, ATFOMHUHATHI U THAPOKCOKOMIUIEKCHI. AJIFOMUHUEBBIE KBACIIHI.
l"anorennapl amrOMUHUS Kak KUCIOTHI JIbtonca. ['uapuioaastoMuHaThl, UX CBOMCTBA.

57. INannunii, “HAWM, TaJLJIHH.

[Tonydyenne MeTaIoB, WX XUMHYECKHE CBOMCTBA. OTHOIIEHHWE K KHCJIOTaM,
niesioyaM, paszlinyHbIM  OKUCHHUTENAM. OKCUABl U TUIPOKCUIBI, UX XHUMHUUYECKHE
coiictBa. Coemunenust Taywums (1) u (Il1). ManopacrBopumbie conu tamumus ().
Oxucnutensubie cBoiictBa coeauHeHuit Tammus (l1l). ToxkcuuHocTh coegnHeHMIA
TaJUIHSL.

58. Ckanauii, UTTpUH, JJAHTAH, aKTUHUH, JJAHTAHUIBI U aKTUHUJIBL.



Haxoxnenue snemeHToB B npupoje. [loayueHue meTaisoB M MX NPUMEHEHHE.
OTHoO1IEHNE METAIOB K KHCIIOTaM, IIejioyaMm, pa3iudHbIM OKHcIuTensiM. CXOICTBO
xumuyeckux cBorctB ckanaus (1) u amomunus (11).

Jlantanugel. X npumeHeHHE B TEXHHUKE. XApAKTEPHBIE CTEIEHU OKUCIICHHS.
OxwucnurenbHbie cBoicTBa nepus (1V) u BoccranoBurenbhbie cBoiicTBa eBporust (11).

AxTuHuApl. WX mnpuMeHeHHMe B TEXHUKE. XapaKTEepHblE CTEINEHU OKHUCIICHHUS.
CoenuHeHNs aKTUHUOB B BBICOKMX CTEIIECHSIX OKHUCIICHUS.

Poib akTHHHUIOB KaK MaTEpUATIOB IS SIIEPHON TEXHUKHU.

59. Yraepog.

Haxoxxnenne B npupojie. AJUIOTPOITHBIE MOTU(BUKAIIMK YIJIepoJa: anmas, rpadur,
kapoun, ¢ymiepersl. Crexnoyriepon. Wx  mpumenenme.  Yriepoga — Kak
BOCCTaHOBUTEND U afcopOeHt. KapOuasl 1 uxX CBOICTBA.

OTHolleHUE yriepoa K KUCIOTaM, IIeiouaM, pa3indHbIM OKUCTUTEIIM. OKCHIBI
yraepoaa. BoccranoButensHble cBoiicTBa okcuga yriaepoaa  (I1). KapOonumbt
METaIIJIOB. YTOoNbHAs KHCIOTa, e€ HeycToiunBocTh. Kapbonatel. KansumnupoBannas u
MUTHEBAS COJA.

Cepoyrnepon. 'anorenusipl 1 okcoragoreHuasl yrieposaa. CoeauHeHus yriaepoaa
C a30TOM: JMIMaH, LUAaHOBOJOPOJHAsA, IMAHOBAas, W30LMAHOBAs, TUOLMAHOBAs
KHUCJIOTHI U UX coyid. [{luanuipl 1 THOLIMAHATHI KaK JIUTaH Ibl. TOKCMYHOCTh COCTMHEHHI
yriaeposa.

60. KpeMHuwuii.

Haxoxnenue B mpupoze. IloidydeHuwe KpemMHHS, €ro XHMHUYECKHE CBOMCTBA U
npuMeHeHrne. OTHOILLIEHNE KPEMHUS K KUCIOTaM, IIeJI04aM, Pa3INYHbIM OKUCIUTENSIM.
Oxkcun kpemuus (V). KpemueBbie kucnoThl U cuiukatsl. JKuakoe crekio. KBapiesoe
U OOBIYHOE CTEKJIO. ANOMOCWIMKATBI W 1eoNuThl. CoOeauHEeHHs KpEeMHHUS C
rajioreHamu. ['ekcadpropokpemHueBas kuciaora. CUIHIMIBI METAINIOB, HUTPU KPEMHUS.

Ponb anemeHTapHOrO KpeMHHUS U €ro COeJUHEHHH Kak MaTepuaioB COBPEMEHHOM
ANEKTpOHUKU. [[puMeHeHre COeTMHEHUI KPEMHUS.

61. I'epmanuii, 010BO, CBUHELL.

Haxoxnenue B mnpupone. I[lomyuenue m xumuueckue cBoicTBa. HaxoxxneHue
METAJUIOB B DJIEKTPOXMMUYECKOM psiy HanpspkeHus. OTHOILIEHHWE K KHCIOTam,
niesnoyaMm, pasnuyHeiM - okucautTensM. Oxcuapl XO u XO; , TUIPOKCUABL,
TUIPOKCOKOMILIEKCHI. 0- U [~ OJOBsiHHbIE KUCIOTHL. Cynb(uIsl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onosa () kak BoccranoBuTenu u coenuHeHus cuHua (IV) kax
OKHCIIUTENN B KACIION U MEN0YHOM cpenax. CBUHIIOBBIN CypUK.

[IprumeHeHne repmMaHus, 0J0Ba U CBUHIA, U UX COCAMHEHU. TOKCHYHOCTh CBUHIIA
U €ro COCIUHECHUM.

62. TutaH, HIUPKOHUH, raHUHA.

ITomyueHne MeTawioB, MX CBOWCTBA M IpUMeHeHue. OTHOLIEHME K KHUCIIOTaM,
nienoyaM U rajmoreHaM. OKCHIBI, THIPOKCHJbI, OKCOTHIPOKCOCOECIUHEHUS M HX
cBoiicTBa. CTapeHue rupOKCUIOB.

[TpumeHeHre TUTaHa, HIUPKOHUS, TaQHUS U UX COEAUHEHUH.



63. Banaguii, HUOOWI, TaHTAI.

[TomyueHne, XUMUYECKHE CBOMCTBA, MPUMEHECHHUE B Ka4eCTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOIIEHUE K KUCIIOTaM, IIeJIouaM, pa3IudHbIM OKUCIUTENSIM. OKCHIBI,
TaJIOTeHU/IbI, OKCOTAIOTCHU/IBI U COJTH.

64. Xpom, MoJIUOACH, BOJTb(paM.

Haxoxnenne B mpupome. Ilomydenme.  HaxoxaeHue — MeTauioB B
INEKTPOXUMHUYECKOM pALy HampspkeHus. [I[pumeHeHne B KayecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMHUYECKHUE CBOIMCTBA, OTHOILIEHUE K KUCJIOTaM, IIejIo4YaM, pa3indHbIM
okucnurensiM. CTpoeHHe U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBuTenbHbIE cBOMCTBA. COeAMHEHUST XpoMa
(1), oxcua ¥ TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMILICKCHI. OKHCICHHE COCAMHEHUI
xpoma (lll). Coenunenust xpoma (VI): okcua, XpoMoBas U JAUXPOMOBAsT KHUCIOTHI,
XpOMAaThl U TUXPOMATHI, UX TIONy4EeHUE, XUMUICCKIE CBOWCTBA U B3aMHBIE TICPEXO/IbI.
OxucnutenbHble cBolcTBa coenuHeHuit xpoma (V1) B KHUCTIONW M IIENOYHON Cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCMYHOCTH COEIMHEHUH XpoMma.

VYcroituuseie coequHenus moymbaeHa (V1) m Bombdpama (VI). MonubaeHoBas
KUJKOCTh Kak peareHT Ha ¢ocdar — uoHbl. ['erepornonucoenuaenus. broigorndeckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapraner, TeXHEIH, peHUMN.

Haxoxaenne B pupo/ie, oTy4eHHUEe MPOCTHIX BEMIECTB U UX CBOWCTBA.

Kap6ouunbasie komruiekcsl Mapranna (O) u penus (O). Oxcung M TUIPOKCHT
mapranmna (1), ux cpoiictBa. Okucnenue coemunenuit maprania (I1) B pasmudnbix
cpenax. Coeaunenus mapranma (111).

Oxkcupn mapranma (V) (mupomro3ut) U ero XMMHUYECKHe CBOMCTBA, MOBEJCHHE B
KHUCTIBIX W HIENIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENbHAS IBOMCTBEHHOCTh
coenuHenuii mapranmna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTAHOBHUTEJIBHBIC CBOWCTBA U JIUCIIPOIIOPIIHOHUPOBAHUE.

Coenunenus mapranna (VII), okcua, MaprasieBas KHCIIOTa, TEpPMaHTaHATHI,
NOJTyueHHe, XHMHYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuma wapranma (V).
[lepmaHraHat kanus, €ero OKHUCIMTENbHBIE CBOMCTBA B KHCIOW W IIEIOYHOH cCpenax,
npuMmeHnenue. [luponus nepmanranaTa Kanus.

66. XKene3o, k00anbT, HUKEIIb.

Haxoxnenue B mpupojie, molyueHue METAIJIOB U WX cBoiicTBa. CIuTaBbl XkKenesa,
KobanbTa, HHUKENs M WX mnpuMeHeHue. KapOouwuimbHbie komruiekchl skene3a (0),
kobasbTa (0), Hukens (0).

Haxox1eHrne METaJlJIOB B 3JIEKTPOXUMHUYECCKOM sty HampspkeHus. OTHOIICHHE K
KUCIIoTaM, Mienodam, paszaudabiM okucautensM. JKeneso (I, 1), xobamst (11, 1),
uHukens (11, 1), ux okcuapl, TUAPOKCHUIBI.

AMMuak, Bojaa, GTOpUA— HOH, THOIMAHAT- WOH, ITMAHM]I- WOH KakK JIMTaHAbl B
komruiekcax skenesa (I, 1), xobansra (11, I11), Hukens (I1). YcnoBue ycroitunBocTu
coequnenuii kodanpra (1) u (I11) B BomHbIX pacTBOpax. OKUCIHUTENBHBIC CBOMCTBA
coenuHenuii skene3a (1), BoccTtaHoBHTENbHBIE CBOicTBa coemuneHuit xeneza (I1).
Conb Mopa. @eppartsl.

JIMMETHIITITMOKCUMAT HHUKEITS.

Ponw coenmnuennii sxxene3a u kKodanbTa B OMOJIOTHYECKHUX MTPOIIECCaXx.



67. IlmatuHOBBIE MeETAIBI (PYTEHUH, pOAWH, TaUTaIWNA, OCMHHA, WPHUINAMH,
MJIaTUHA).

Haxoxnenne B mpupone. IlonoxkeHue METaIOB B AJIEKTPOXUMHYECKOM PSIY
HanpspkeHus. [IpuMeHeHre MIaTUHOBBIX METAJUIOB M MX COEAMHEHHI B COBPEMEHHOMU
TexHuke u Memunuae. CrocoObl MepeBoja IIATHHOBBIX METAIJIOB B PacTBOPUMBIC
coequHeHus. OTHOIIEHWE TaUIaAuss U IUIATUHBI K  Hapckod Bouake. Ponb
KOOPJMHALIMOHHBIX COCTMHEHUH B XMMHH TUIATUHOBBIX METAJIJIOB.

68. A3or.

Haxoxnenne B npupone. llomyyeHne u mnpuMeHeHue aszora. XHUMHUYECKas
MHEPTHOCTh MOJIEKYJIIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHusA. COoeqMHEHUs a30Ta C
BOJOPOJOM. AMMHUAK, €r0 XUMUYECKUE CBOMCTBA. KUIKNI aMMHaK KaK pacTBOPUTEIb.
AmMuibl, UMHIBI, HUTpPUIBL. PaBHOBecHMss B  BOJHOM pacTBOpe aMMHaKa.
BoccranoButenbHbIe CBOMCTBA aMMHAaKa M €ro cojied B BOAHBIX PacTBOpax. AMMHUAK
kak Jswmraa. Crpoenne wuoHa ammoHusa. ConM aMMOHUS, WX TOBEICHHE MpU
HarpeBaHuMU.

['unpasun u ruapokcuinamut. [lomyuenue, ctpoenue, xuMmudyeckue cBoiictsa. Comnu
THJIPA30HUS W THIPOKCHIAMMOHHUST W WX cBoiicTBa. [lpuMeHenuwe runpasuHa u
TUAPOKCHIIAMUHA W HX COJE€Ml B KauyecTBE BOCCTAHOBUTENEH. A3MI0BOJIOPOAHAA
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XMuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momyuenne. Oxcup azota (l), crpoenue u cBoiictBa. Okcupg
azota (ll), crpoeHue, mapamarHeTu3M MOJIEKYJbl, XUMUYECKHE CBOMCTBA. Hutposmi-
non kak Jurann. Oxcupn asota (1), Tepmuueckas ycTOHYMBOCTH, XHUMHUYECKHE
cBoOWcTBa. A30THUCTass KUCJIOTa, HUTPUTHL. OKUCIUTENbHO-BOCCTAHOBUTEIbHAS
JIBOWCTBEHHOCTh HUTpUTOB. Hutput-uion kak nurana. Okcua azora (1V), crpoenue,
napamMarHeTusM MoJieKyinbl. B3aumopelictBue oxcuna azota (IV) co menodamu u
Bozoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAs KHCJIOTa, MOJyYeHUE B
MPOMBIIUICHHOCTH. XUMHYECKHME CBOMCTBAa Aa30THOM KHCJIOTBI M HUTpPAT-HOHA.
CBoiicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKA), IUIABUKOBOW, CepHOU
KucinoTaMu. HuTpaTel W UX TepMHUecKas yCTOWYMBOCTh. OKHCIUTENbHBIE CBOWCTBA
HUTPATOB B pacIjiaBax.

69. ®ocdop.

Haxoxxnenue B npupone. [lomyuenue. Amnorponssie Monudukanuu docdopa u
UX peakIHOHHas CIIOCOOHOCTb. XHMHUYECKHE CBOWCTBA, OTHOIIEHHE K KHUCIOTaM,
niesouaM, pasinyHbIM okuciautensiM. dochuH, ero mMpou3BOAHBIE, UX XMMHUYECKHE
cBorictBa. DocdopHoBatucTas u (ocdopucras KucIoTh, uX coiu. l[lomydenwue,
CTpOEHHNE, OCHOBHOCTh, BOCCTAHOBHUTEIbHBIE CBOICTBA.

Oxkcun docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCYIIalOIIee JEHCTBUE.
®ocdopHble  kuCHOTH:  MeTadocdopHas, nudochopHas, opropochopHas, uX
NojydeHue, B3auMHble mnepexoabl. Docdartel, ruaponus ¢docdaros. bydepHbie
pacTBOphI Ha OCHOBE (OocPOPHOI KMCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl  ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3aMMOJICHCTBHE C BOJOH.

[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

70. MBILIBSIK, CypbMa, BUCMYT.



Haxoxnenne B mpupoge. Ilomydenwe.  IlonoxkeHue  MeTaUiIOB B
JIIEKTPOXUMUYECKOM DSy HampspkeHus. OTHOIIEHWE K KHCIOTaM, IIenodam,
pa3nu4yHbIM  OKUCIUTENIM. CoenMHEeHHs € aKTUBHBIMH METaNIaMH M BOJOPOJIOM.
CBoiicTBa BOJOpPOJIHBIX COCIMHEHUH, CTpoeHHEe MOoJyieKysl. OKCHIbI, THAPOKCHIIBI,
rasiorennapl  Mbiubska(lll), cypsmsi(lll), Bucmyra(lll), nx xumuueckue cBOMCTBa.
Oxkcoranorenuasl cypsMsl (1) u Bucmyra (111).

Coenunenus Mbibsika (V), cypbeMbl (V). OKCUABI, THAPOKCHIBI, TATOTEHUIBI, UX
XUMHUYECKHE CBOMCTBA. BuCMyTaThl, MX MOJIyueHUE U OKUCIUTEIbHbIE CBONCTBA.

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

TOKCMYHOCTh COETMHEHUH MBIIIbSKA, CYPhbMBI U BUCMYTA.

71. Kucnopoz.

Haxoxnenue B npupoae. Amnorponust kuciopoaa. CTpoeHne atoMa U MOJIEKYJIbI
Kkuciaopona. PuU3MYecKUe UM XMMHMUYECKHE CBOMCTBA KHUCIOPOJA M €ro NPUMEHECHHE.
[TonydyeHue kuciopoja B HPOMBIIIJIEHHOCTH M Jaboparopuu. OKCHJIIBI OCHOBHBIE,
KUCJIOTHBIE U aM(oTepHble. [ HAPOKCUIBI U THAPOKCOKOMITIIEKCHI.

O30H, €ro noiay4eHHe U XMMHUYECKHE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUIBL.
O30H B atmMocdepe, “030HOBBIE IBIPHI.

Bopma. Anomanust e€ HeKOTOpbIX (U3NIEeCKUX CBOMCTB. CTpOSHHE MOJIEKYJIIBI BOIBI.
Accoumanust MoJeKysl BoAbl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs W
TEPMHUECKasl TUCCOLMALUS BOJbl. XMMUYECKHE CBOWCTBA BOJAbl. AKBOKOMILIEKCHI U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe KJIaTpaThl HA OCHOBE BOJBI.

ITepoxcun BOmOpOAA, €ro IOJNYyYEHUE, XUMHUYECKHE CBOMCTBA M IPUMECHEHHUE.
Ilepokcnn Bomopoza Kak OKHCIMTENb M BoccTaHOBUTENb. llepoxcuael u
IIEPOKCOKUCIIOTHI, CYNEPOKCUABI — HX TMOJIYy4eHHE, XHMHUYECKHE CBOWCTBA U
IIPUMEHEHHE.

72. Cepa.

Haxoxnenne B mpupoje, INOJY4YEHHE JJIEMEHTAapHOW cepbl. AJUIOTPOIHS.
XvMHYecKue CBOMCTBA cepbl M €€ mpuMeHeHue. OTHOIIEHUE K KHCIOTaM, Ierodyam,
Pa3IUYHBIM OKHCITUTEIISM.

CepoBogopoz, €ro NOIy4eHHME M XUMHYECKHE CBOMCTBA. MasopacTBopuMbIe
cynbuapl, crocoObl mepeBeAeHUs B pacTBop. OKHCIEHHE MaOPACTBOPUMBIX
cynbpunoB a3otHod kucinotoil. Ilomucynbdunel, cynbdan (MHOrOCEpHHUCTHIH
BOJIOPOJ1), UX CBOMCTBA.

Okcua cepsl (IV), ero momydeHue B TMPOMBIIUICHHOCTH U JIaDOpaTOPHH,
XAMHYECKHE CBOWCTBA. TOKCHYHOCTH JuOKcHAa cepbl. CepHUCTas KHUCIOTa U €€
ycronuuBoCTh. Cynb@UTBl U THUAPOCYIbPUTHI, UX ruAponus. Cyab(uUT- HOH Kak
muran]. BoccranoButenbHble cBodcTBa okcujga cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(QUTOB. JIUTHOHUTBI, AUTHOHATHI — UX XUMHYECKHE CBOMCTBA.

Tuocepnast kucimora u THOCynb(ar Harpus. TuocynbpaT HaTpus Kak
BOCCTaHOBHUTEIb U TUTrana. Pasnoxenue Tuocynbsdara cepedpa.

Oxcun cepsl  (VI). Ilomyuyenue, ctpoenue Moisekynasl. CepHas KHCIOTA.
HuTpo3HbIii M KOHTAKTHBIA CHOCOOBI MOJyuyeHHUs. XUMHUYECKHE CBOWCTBAa CEpPHOMU
kucioTel. [IpuMenenue. [lernapatupyromee IelCTBHE KOHUEHTPUPOBAHHONW CEPHOU
kucnotel. JlucepHas kuciora. OneyMm. IlepokcocepHble KHCIOTBI U HMX COJIH.



[Tonyuenne u cBoicTtBa. [anmoreHwasl W okcorajdoreHuabl cepsl. [lomydyeHue,
B3aMMO/JICHCTBUE C BOJIOW U C PaCTBOPAMM IIEIOYECH.

73. CeneHn, Temnyp.

Haxoxnenune B mpupojae, nonydeHue. Aimorponus. OTHOIIEHHE K KHUCIOTaM,
1ieJ1049am, pa3IMuHbIM OKUCITUTEISIM.

Coenunenus ¢ BogopoaoM. Okcuansl XO, u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (OpPMBI  TEIUTYpOBOM  KHUCIOTBHl. OKHUCIUTENIBHO — BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTh coenuuenuid cenena (1V) u remnypa (IV). TokcnyHOCTH ceieHa U €ro
COCTUHEHUN.

74. OTop.

Haxoxnenne B npupoze (maBukoBbsiii mmar). [Tonyuenue gropa, ero xummdeckue
CBOWCTBA W NpHUMEHeHHe. Marepuasbl, yCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
BzaumopeiictBue ¢Topa ¢ Bomo#, pacTBopamu Iuenoueil. dropumsl KUCIOpoaa.
dTOopoBoaOpO, (HTOPOBOIOPOAHAS (IJIABUKOBAsi) KHUCIOTa, XMMHUYECKHUE CBOWCTBA U
npuMeHeHue. Poib BOAOPOIHBIX CBsI3el B CBOMCTBaX (PTOPOBOAOPOTHON KHCIOTHI.
I'unpodropunsl. @ropua — moH kak nurani. CoeauHeHus Gropa ¢ OIArOPOTHBIMU
razamu.

75. Xmop.

Haxoxnenne B npupozge. IlodydeHne B NPOMBIIIIEHHOCTH M J1aOOpaTOPHH,
XUMHYECKHE CBOICTBA U PUMEHEHHUE. XJIOPOBOJOPO/ U XJIOPOBOJOPOIHAS (COsTHAs)
KHCJIOTA, OJyYE€HHUE, XUMUYECKHUE CBOMCTBA, IPUMEHEHUE. XJIOPU] — MOH KaK JIUTaH]I.

BzaumopeiictBue xyiopa ¢ BOAOH (XJIOpHas BOJA), PAacTBOpaMHU ILEJIOYEH,
KOHCTaHTBI PABHOBECHSI.

Coenunenus xjopa ¢ kucinopogoM. Oxcun xmnopa (1), XIIopHOBAaTUCTas KUCIIOTA,
TUIIOXJIOPUTHI, TIOJIY4YEHHE, CBOMCTBA. J{MCIIPONOPLMOHUPOBAHUE THUIIOXJIOPUTOB.
XnopHast (OenmuibHas W3BecTh), €€ cBoiicTBa W mpumenenue. Okcua xiopa (1V).
JlucnponopuoHUpOBaHWE B BOJHBIX M IIEJOYHBIX pacTBopax. XJIOpHCTas KHUCIIOTa,
XJIOpUTBHI. XJIOpHOBATasl KUCJIOTA, XJIOPAThl, XUMHUYECKHE CBOMCTBA U NPHUMEHEHHUE.
Xmopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIUTENIbHBIE CBOMCTBA. XJIOPAT KAJIMS KaK
TBEPIO(Da3HBII OKuCIUTEND. JJUcCIponopIMOHUPOBaHHUE XJIOPATOB.

Oxkcunst xnopa (V1) u(VIIl), ux B3aumopeiictBue ¢ BoAoW. XJIOpHAs KUCIOTa H
NEPXJI0paThl, UX MOJy4eHHE, XUMUUECKHE CBOMCTBA U IPUMEHEHHE. B3pbIBOOIIaCHOCTH
NIEPXJI0PATOB TAKEIBIX METAJIIIOB.

ConocraBiieHNEe KUCIOTHBIX U OKHCIUTENbHBIX CBOMCTB KHCIOPOJICOAEPIKALIUX
KHCIIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COeAMHEHUH.

76. bpom, no.

Haxoxnenue B mpupoze, MOJydeHHE, XMMHUYECKHE CBOMCTBA M IPHUMEHEHHE.
PactBopumocTh OpomMa W HOAa B BOJAE M OPraHUYECKUX PACTBOPUTEIISX.
[Tonuranorenunasl. IloBenenne OpomMa M HOAa B BOJE M ILIENOYHBIX PAaCTBOpax,
KOHCTaHTHI paBHOBecus. Peakuus Opoma u nojia ¢ THocynb(haToM HaTpHsL.

BpomoBonopon,  OpomoBomoponHas — Kuciora, Opomuasl.  HMomoBomopon,
MOJOBOAOPOHAA KUCIO0TA, noauabl. [lomydeHne u XxuMuueckrue cBOMcTBa. bpomua- u
MOJIUJI— NOHBI KaK JIUTaH/IbI.



Kucnoponconep:xamue KuciaoTel OpoMa 1 noja u ux cosd. CriocoObl MOTy4YeHUS U
XUMHUYECKHE CBOWCTBA. bpoMHOBaTass W WOJHOBATas KUCIOTHI, OpOMHAs W HOIHAs
KHUCTIOTHI ¥ UX coyi. OCOOEHHOCTH THIPATHBIX (POPM MOTHON KHUCITOTHI.

WNurepramorennapl. DOTOp-XJ0p YIriaeBOAOPOAbI, SKOJOTMUECKHE IMOCIEICTBUS
MPUMEHEHUS.

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

Haxoxnenue B mpupoje, noiydeHue M npuMmeHeHue. OCOOCHHOCTH CTPOCHHS
JJIEKTPOHHBIX 000JI0OYEeK aTOMOB OjaropofgHbpix ra3oB. (CrnocoObl  MOJIy4eHUs
COEMHEHUH 01aropoHBIX T'a30B.

Oxcodropuapl, OKCHIBI M  KHCIOPOACOAEP)KAIIME  KHUCIOTHI  KCEHOHA.
BsanmopneiictBre TOpUIOB KCEHOHA C BOJOW M PAacTBOpPaMH HIeNoyei. XUMHUYECKHE
COCIMHEHUsI Ipyrux OnaropoAHbIX razoB. llpuMeHeHHe OJIarOpOAHBIX Ta30B M HX
COEIMHEHUI.

K sK3amMeHy JOMyCcKaroTCsl CTYACHTHI, BBIIIOJHHUBIINE BCe (OPMBI TEKYLIEr0 KOHTPOJIS.
ITpu cnade sKk3aMeHa, CTYAECHT MOJIy4aeT TPU BOIIPOCa U3 IEPEUHsl, IPUBEACHHOIO BBILIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeroanyecKkue MaTepHaJIbl VISl ONpeeseHUs] MPoUeAypP OLEHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(opMupoBanusi KoMNeTeHIIHA.

[Ipomexxyrounast aTTecTauus MO JUCUMUIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusimu CTII

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



