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1. IlepevyeHb MIaHMPYEMBbIX pPe3yJbTATOB 00y4eHUsI N0 JUCHMIJIUHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH pe3yJbTaTaMHi 0CBOEHHs 00pa30BaTe/IbHON NMPOrpaMMbl.

B pesynbrare ocBoeHuUs1 00pazoBaTeIbHON MPOrpaMMBbl OakagaBpuaTa 00yJaronuics
JIOJDKEH OBJIAJIETh CICAYIOIMMH Pe3yIbTaTaMy 00ydYeHHs 110 AUCIUIINHE:

Kon u HaumeHoBaHue [Inanupyembie pe3yibTaThl
Kox u HaumenoBanue
WHIUKAaTOpa oOyJeHus
KOMITETEHINH
JOCTHKEHUSI KOMIIETEHLIIUH (IeckpunTopsl)

OIIK-2 OIIK-2.4 3HATB: TEOPETUUECKUE OCHOBBI
CnocobeH npUMEHSTh Br160p 6a30BbIX o01elt 1 HeOpraHUYECKONH XUMUH,
OCHOBHBIE 3aKOHBI U (bU3NYECKUX U XUMHUYECKUX | TOHUMAaTh IPUHLHUIIBI CTPOEHUS
METO/Ibl UCCIIEIOBAaHUM | 3aKOHOB sl pEIICHUS BEIIECTBA, POTEKAHUS
€CTECTBEHHBIX HAYK 3a1a4 mpodeccuoHaTbHON xuMuueckux mporeccos (3H-1);
JUISL PELIeHUs 3a1a4 JeSATeIbHOCTH YMeTh: UCIOJIB30BaTh 3TH OCHOBBI
npodeccuoHaIbHON JUTSL pEIICHUS TPUKIIAIHBIX 337249 B
JEeATEeIIbHOCTU cBOEH MpodecCHOHATBHOM

nestenbHOCTH (Y-1);

Baaners: TeopeTuuecKuMu
METOJIaMH OIKCaHUs CBOMCTB
MPOCTHIX U CJIOKHBIX BEIIECTB Ha
OCHOBE JIEKTPOHHOT'O CTPOCHHUS
UX aTOMOB U MOJIOKEHHUS B
IIepuoanueckoii cucreme

xuMuyeckux snemeHToB (H-1)

2. MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl.

Jucrunnuaa oTHOCcHTCS K o0s3atenbHor yactu (b1.0.08) u n3yyaercs Ha 1 xkypcee, 1 u 2
cemecTp.

B meTonuueckoM miaHe AUCIUIUIMHA OMMUPASTCS HAa 0a30BBIA Kypc OOMEXMMHUYECKON U
MaTeMaTUYECKON NOATOTOBKH, ITOJIYUYECHHBIN B IIKOJIE.

[TomyuenHble B nporecce u3yueHus AUCUUILIUHBI «O0mas 1 HeopraHudeckasi XuMMs»
3HAHMS, YMEHHUSI U HABBIKM MOTYT OBITh MCIOJIL30BaHBI B HAYYHO-HCCIIEIOBATENLCKON paboTe
OakanaBpa U MPH BBHIIOIHEHNUH BBITYCKHOM KBAJM(UKAITMOHHONW PaOOTHI.



3. O0beM AUCHUIIIMHBI.

Bun yuebnol paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas popma

o0ydeHus
OO0mas TpyA0€eMKOCTb 1M CHUTNTUHBI 10/360
(3a4eTHBIX €AMHHUII/ aKaIEMUIECKUX YacOB)

KonTakTHasi paGora ¢ npenoaaBareyemM: 242
3aHATUA JEKIIMOHHOIO TUIIA 108
3aHATHS] CEMUHAPCKOIO THUMA, B T.4. 126
CEMHUHAapBbI, IPAKTUUECKUE 3aHATHUS 36
n1abopaTopHbIe pabOTHI 90
KkypcoBoe npoektupoBanue (KP mmm KIT) -
KCP 8
JpyTrHe BUJIbI KOHTAKTHOM paboThI

CamocrosiTeibHas padoTa 46

®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) Kp, xomn.

YCTH. OIPOC

®opma npomexkyrouHoii arrecrauuu (KP, KII, 3ader, sx3amen)

Ox3ameH 1 u 2
cemectp (72)




4. Conepsxkanme TUCHUILTHHBI.
4.1. Pazgenpl IMCOMILIMHLI U BUABI 3aHATHH.

3anaTus

CEMHUHApPCKOIro

THIIA,

aKaJieM. 4achl
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[Iepuoanueckuii 3aKOH U CTPOEHHUE aTOMa. 10 4 2 OIIK-2
1
XuMHUYecKas CBSI3b U CTPOCHUE MOJIEKYI. 10 4 2 2 OIIK-2
2
TepMOXuMHS M DJIEMEHTbl XUMHYECKOU 8 4 2 2 OIIK-2
3 TEPMOJMHAMUKH.
XHUMHUYECKOE paBHOBECHE. Kuneruka 8 4 2 2 OIIK-2
4 | XMMMYECKHMX PEaKIU.
PacTBOpBI 37EKTPOJUTOB M PABHOBECHS B 14 10 4 4 OIIK-2
5 pacTtBopax
OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE 12 4 4 2 OIIK-2
6 | mpotiiecchl.
KommiekcHbie coequHeHusl. 10 6 4 2 OIIK-2
7
Uroro 1 cemectp | 72 36 18 16
Xumusgs osnemedntoB | w1l rpymnn 6 12 5 OIIK-2
8 [Tepuoanueckoit CUCTEMBI.
Xumus  simeMeHtoB Il m IV rpynn 6 12 5 OIIK-2
9 | llepuoanueckoit CucreMbl
Xumus d-asnementoB V. — VIII rpynn 6 12 5 OIIK-2
10 | Ilepuoamueckoit Cructemsl
Xumusi p- snmemeHtoB Y (VA) rpynmsl 6 12 5 OIIK-2
11 | Ilepuognyeckoit CUCTEMBI.
Xumus p- snementoB VI (VIA) rpymnmsl 6 12 5 OIIK-2
12 | [lepuoanueckoit CucreMbl
Xumus p- anementoB VII rpynmer (VIIA) 6 12 5 OIIK-2
13 | Ilepuognyeckoit CUCTEMBI.
Uroro 2 cemectp | 36 72 30
108 36 90 46




4.2. 3aH9THA JEeKIHOHHOT0 THIIA.

Ne
HaunmenosaHnue TeMEI O0peM, |MHHOBanHMoOHHAS
azjena
p U KpaTKOEe CO/IepKaHNUE 3aHATUS aKaj. yachl bopma
JUCIUTIAHBI

1 [leproauueckuii 3aKOH U CTPOEHHUE aToMa. 10

2 XHUMHYECKas CBSA3b U CTPOESHUE MOJIEKYIL. 10

3 Tepmoxumust u 3JIEMEHTHI XUMHYECKON 8
TEPMOJUHAMUKHU.

4 Xumuueckoe paBHOBecue. KMHeTHKa XMMMUYECKUX 8
peaKkuuid.

5 PactBopel  3JIEKTPOIMTOB M PABHOBECUS B 14
pacTBopax

6 OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHI. 12

7 KommiekcHbie coequHeHusl. 10

8 Xumuga sneMmentoB | u II rpynn Ilepuoamyeckoii 6
Cucremsl.

9 Xumusg sneMmentoB I u IV rpynn I[lepuoanyeckoii 6
Cucremsl

10 Xumus  d-nemertoB V. —  VII  rpymm 6
[Tepuoanueckoit CucreMbl

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

12 Xumua p- oanementoB VI (VIA)  rpynmsl 6
[Tepuoanueckoit CucreMbl

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

VIIIA)) [Tepuoanueckoit CucreMsl.




4.3. 3aHATHS CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTHYeCcKHe 3aAHATHS

Ne HanmenoBanue Temsl O6mbewm, MHHOBaMOHHAA
paszena
U KPaTKOE€ COACpKAHUE 3aHITHUS akaj. gyacel |popma
JTUCHUTITUHBI
1 [lepronnueckuii 3aKOH U CTPOECHHE aTOMA. 4 TpenuHr
2 XUMUYEeCcKasi CBSI3b U CTPOCHUE MOJIEKYI. 4
3 Tepmoxumust u 3JIEMEHTHI XUMHYECKOU 4 I'pynnoBas
TEPMOIMHAMUKH. JUCKYCCHUS
4 Xumuueckoe paBHOBecue. KMHETHKAa XMMHUYECKUX 4
peaKkuuid.
PacTBOpel  PJNEKTPOIMTOB W  paBHOBECUA B 10
5 pacTBopax
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE MPOIIECCHI. 4 Tpenunr
6
7 KommiekcHbie coequHeHusl. 6




4.3.2. JIabopaTopHbIe 3aHATHSA.

Ne HaumenoBanue TeMsl O6mbewm,
paznena [Ipumevanus
U KpaTKOe CO/IepKaHNE 3aHATUS aKaj. yachl
JCITUTLIAHBI
2 XUMHUYECKas CBS3b U CTPOSHUE MOJIEKY L. 2
3 Tepmoxumust u 3JIEMEHTBI XUMHYECKON 2
TEPMOJUHAMUKHU.
Xumuyeckoe paBHOBecue. KMHETHKAa XMMHYECKHUX 2 YcrHbiit
4 peakuuii. orpoc
PactBopel  3JIEKTPOIMTOB M PABHOBECUS B 4 KoHnTponbHas
5 pacTBopax pabora
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE MTPOLIECCHI. 4
6
7 KoMiuiekcHbBIE COeTUHEHNUS. 4
Xumus simeMeHToB I m Il rpynn Ilepuonnueckon 12 Komnoksuym
8 Cucremsl.
Xumusg sneMmentoB I u IV rpynn Ilepuoanyeckoii 12
9 Cucremsl
Xumusi  d—onementoB V. — VI rpynn 12 KomnokBuym
10 [Tepuoanueckoit CucreMbl
Xumuss  p- osnementoB Y (VA)  rpymnmsl 12
11 Ilepnognueckoit CucreMsl.
12 Xumusi  p- oanemeHtoB VI (VIA)  rpynmbr 12 KontponbHas
[Tepnoanueckoit CucteMbl paborta
13 Xumuss  p- osnementoB  VII  rpymnmsr  (VIIA) 12

[Tepuoanueckoit CucreMsl.




4.4. CamocTosiTeqIbHAsA padoTa 00y4arommxcs.

Ne [lepedyens BOIpPOCOB AJIs O6mbewM, ®opma
paszena CaMOCTOATENIBHOTO N3yUYEHHUS aKaJl. 4achl KOHTPOJIA
JTUCHUTITUHBI
1 [Iepronnueckuii 3aKOH U CTPOECHHE aTOMa. 2 [TnceMeHHbI
orpoc
) XuMUYeCcKasi CBSI3b U CTPOCHUE MOJIEKYI. 2 [TnceMeHHbI
onpoc
3 TepMOXUMHUS M 3ITEMEHTHI XUMHUYECKOM 2 YcrHbiit
TEPMOJIMHAMUKH. orpoc
4 Xumuueckoe paBHoBecue. KuHETHKA XMMHUYECKUX 2 YcrHbIl
peaKkuuid. OIpocC
PacTBOpBI 37IEKTPOJIUTOB M pABHOBECHS B PACTBOpPAX 2 [TnceMeHHbI
5 onpoc
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE MTPOLIECCHI. 3 [MucbmeHHbII
6 onpoc
7 KommiekcHbie coequHeHusl. 3 [TnceMeHHbIM
onpoc
Xumuga snemeHToB [ u Il rpynn Ilepuoamueckoi 5 YcrHbiit
8 CucreMsl. onpoc
Xumus snementos I u IV rpynn Ilepuonnueckon 5 YcrHbii
9 Cucremsl onpoc
Xumusi  d—oanemertoB V. — VI rpynn 5 [TnceMeHHbI
10 [Tepuoanueckoit CucteMsl ompoc
Xumust  p- onemeHtoB Y  (VA)  rpynmbl 5 [TucpmeHHBII
11 Ilepnognueckoit CucreMsl. ornpoc
12 Xumua p- osnemerntoB VI (VIA) rpynmsl 5 YcrHbIi
[Tepuoauueckoit CucteMsl ompoc
13 Xumusi  p- oanementoB  VII  rpymmer  (VIIA) 5 YcrHbIi
[Tepuonuueckoit CUCTEMBI. onpoc




5. IlepeyeHb y4eOHO-METOAUYECKOr0 O0ecnevYeHHsl AJIA CAMOCTOATENbLHOH padoThI
o0yyaromuxcs Mo JMCHUIIHHE.

Meroanueckue yka3aHus sl 00y4alomuXcsl IO OPraHU3alul CaMOCTOSITEIbHON paboThI
[0 JUCIMIUIMHE, BKJIOYas NEpedYeHb TEM CaMOCTOATENbHOM paboThl, (HOPMBI TEKYIIETo
KOHTPOJIS 10 JUCHUIUIMHE W TpeOOBaHMS K WX BBIIOJIHEHUIO Pa3MEUICHBI B AJIEKTPOHHOU
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CIHOI'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS MPOMEKYTOUYHOM aTTecTAlluu

CBOECBpEMEHHOE  BBIMOJIHEHHE OOYYArOIIUMCS MEpONPHUATHHA TEKYIIEro KOHTPOJIS
MO3BOJISIET TMPEBBICUTH (JOCTUTHYTH) MOPOTOBBIM YPOBEHB («YyIOBIECTBOPHUTEIBHO») OCBOCHUS
NPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIICTCHITHIA.

PeByHBTaTBI AUCHUIINIMHBL CYUTANOTCA AOOCTUTHYTBIMH, CCIIM [JIsI BCCX JBJICMCHTOB
KOMITETEHIIMH MPEBBIIIECH (JOCTUTHYT) NOPOTOBbI YPOBEHh OCBOCHHS KOMIIETCHLIMU Ha JaHHOM

JTamne
[TpomesxyTouHasi aTTecTalys MO AUCUUIUIMHE TPOBOAUTCA B Gopme dk3ameHoB (1 u 2-
CEMECTPBHI).
K cnade 5k3aMEHOB JOINYCKAarOTCsS CTYAEHTHI, BBIMOJHUBIINE BCE (OPMBI TEKYILEro
KOHTPOJIS.

OK3aMeHbl IpelyCMaTpUBAIOT BHIOOPOUHYIO IMPOBEPKY OCBOEHUS MPELYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLUI U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMH.

IIpu cmaue sk3ameHa, CTYACHT MOJIy4yaeT TPU BOIIPOCA U3 NEPEYHs, BPEMS MOATOTOBKH
CTyJI€HTa K YCTHOMY OTBETY - 10 30 MuH.

DoHJ OLIEHOYHBIX CPEJICTB MO AUCIUILIMHE npeacTasieH B [Ipunoxennn Ne 1

VYuebnas qucuurummHa «O0IIas 1 HeOpraHUIeCcKas XUMUSD)

Ixzamenayuonnsvlii ourem No

1. Pannycel atomMoB, MX W3MEHEHHE B mnepuojaax u rpynnax Ilepuoanueckoit
CUCTEMBI. 3aBHUCHUMOCTb KHCIOTHO-OCHOBHBIX CBOWCTB COEOUHEHHUS OT
paanyca LHEeHTPaIbHOIO aTOMA.

2. OK30- U DHIOTEPMUYECKHE peakUUU. TepMOXMMHUYECKHE YPABHEHMSL.
W3MeHeHne cTaHJapTHON SHTAJIBIIMU B XUMUYECKON PEAKIIUN.

3. Ponb Mosiekysn pacTBOpUTENS B TPOLIECCAX ANEKTPOIUTUUECKON TUCCOLUALIUY.
['unparanus u ruapatHas 000JI0YKa HOHOB. AKBAKOMILJIEKCHl METaUIOB, UX

KHMCJIOTHBIE CBOMCTBA.



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

7. llepevyeHb yueOHBIX U3IaHUI, HEOOXOIMMBIX /15l OCBOCHUS IMCUMILINHBI
a) meyaTHbIE U3TAHMSI:

1. CyBopos, A.B. O6mas xumusi: Yuebnuk s By3oB / A.B. CyBopos, A.b Hukonbckumii. —
Canxkr-IlerepOypr: Xumus, 2007. —623 c. — ISBN 5-93808-129-7.

2. TonnOpaiix, 3.E. IlpakTukyM 1O HEOpraHMYecKOW XUMHH (C OCHOBAaMH KayeCTBEHHOTO
nonymukpoananusa) / 3.E. ['ons0paiix. — Mocksa: Anbsae, 2013. — 350 c. — ISBN 978-5-903034-
27-7.

3. bammakos, B.1. TepMOXuMHsI U 3JIE€MEHTApHBIE OCHOBBI XWMHYECKOW TEPMOIUHAMUKHU:
yueOnoe mocooue / B.W. bammakos, T.b.IlaxomoBa; MunucrepcrBo 00pa3oBaHHSI W HayKd
Poccuiickoit  ®eneparpn,  Cankr-IlerepOyprckuii  TOCYIAPCTBEHHBIA — TEXHOJOTHMYECKHHA —~ MHCTUTYT
(Texamueckuii  yHuBepcrteT), Kadenpa neopranmueckoit xumvumm. — Cankrt-IlerepOypr: CIIGITHU (TVY),
2019.-45c.

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

5. bammakos, B.A. I'eTeporennsie paBHOBECHS: npaktuky™ / B.U. bammakos,
E.A. Anekcanaposa, T.b. IlaxomoBa; MunucrepctBo 0OpasoBanusi 1 Hayku Poccuiickort Deneparmm,
Cankr-IlerepOyprckuii  rocyIapCTBEHHBI TEXHOJOTMYECKU MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa neopranmueckoit xumun. — Cankr-Ilerepoypr: CITOI TU (TVY), 2018. — 29 c.

6. bammakos, B.1. I'omorenunsie paBHOBECUSA B pacTtBopax 3JIEKTPOJIUTOB:
npaktukyM / B.W. bammaxkos, E.A. Anekcannposa, T.b. [TaxomoBa; MuHHCTepcTBO 00pa3oBaHust U
Hayku Poccriickoit @eneparmn, Caskr-IletepOyprekuii TOCyIapCTBEHHBINA TEXHONOTHISCKUA WHCTUTYT
(Texanueckuii yHuBepenteT), Kadenpa neopranmueckor xummn. — Cankr-IlerepOypr: CIIOI'TU (TV),
2018. - 28 c.

7. bammakos, B.A. KomnekcHsie COCIMHEHMUS: npaktukym / B.W. bammakos,
E.A. Anekcanaposa, T.b. [laxomoBa; MununcrepctBo 00pazoBaHusi U Hayku Poccuiickort ®Deneparmmn,
Cankr-IlerepOyprckuii  rocyIapCcTBEHHBI TEXHOJOTMYSCKU MHCTUTYT (TEXHUYECKHH YHHUBEPCHUTET),
Kadenpa neopranmueckoit xumun. — Caskr-Ilerepoypr: CITOI TU (TVY), 2019. — 38 c.

8.  OKHMCINTENbHO-BOCCTAHOBUTEIBHBIE peaxkuuu: npaktukyM / B.W. bammakos,
E.A. Anekcannposa, T.b.IlaxomoBa, T.B. Ky3HenoBa; MunucrepctBo 00pa3oBaHMs M HayKd
Poccuiickoit  ®eneparpyn,  Cankr-IlerepOyprckuii  TOCYIAPCTBEHHBIA — TEXHOJOTHYECKHHA —~ MHCTUTYT
(Texanueckuii yauBepenteT), Kadenpa neopranmueckort xummn. — Cankr-IlerepOypr: CIIOI'TU (TV),
2018. - 34 c.

9. [Ilanmna, H.C. DnekTpoHbl B aTOMax M Mojiekyiax. Yacte 1. DJIeKTpoHBI B aTOMe: ydeOHOE
nocobue / H.C. Ilanuna, A.W. @umep, A.H. benseB; MunucrepctBo 00pa3soBaHMs W HAyKd
Poccuiickoit  ®enepary,  Cankr-IleTepOyprekuii  TOCYIApCTBEHHBI — TEXHOJIOTUUECKUN — WHCTHTYT
(Texamueckuii  yHuBepcrteT), Kadenpa neopranmueckoirt xumvumm. — Cankr-IlerepOypr: CIIGITHU (TVY),
2016. - 53 c.

10. AxmeroB, H.C. O6mas u Heopranmueckas xumus: YueOHuk / H.C. AxmeroB — CaHKT-
[TeTepOypr: Jlanp, 2014. — 752 c. — ISBN 978-5-8114-1710-0.

11. O6mas u Heopranuwdeckas xumus: T.1. Teopernueckue ocHOBHI Xxumuu / BopoObe A.D.,
Kysnenos H.T., IluBam3e A.FO. [u np.]; mom pemaknuenr A.D. BopobreBa. — Mockaa:
Axagemknura. 2004. —371 c. - ISBN 5-94628-129-1.


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

12. Obmas u Heopranudeckas xumusi: T.2. XuMU4ecKre CBOMCTBA HEOPTaHMUYECKUX BEIIECTB
/ BopobweB A.®., KysuenoB H.T., [luBanze A.}O. [u ap.]; mox penakumeii A.®D. BopoObeBa. —
Mocksa: Akanemknura. 2007. —544 c. - ISBN 5-94628-256-5.

13. bammakos, B.W. Knaccel Heopranmieckux coeauHeHuid: y4ued. mocoodue / B.M. bammakos,
C.A. CumanoBa, H.M. BypmuctpoBa; MunnctepcTtBo 0OpasoBanus 1 Hayku Poccuiickoit Deneparmn,
Canxkr-IlerepOyprekuii  TOCYIapCTBEHHBI  TEXHOJOTUYECKAN WHCTHTYT (TEXHHYESCKUM YHHBEPCHTET),
Kadenpa neopranmaeckoii xumumn. — Cankt-IlerepOypr: CII6I TU (TVY), 2007. — 35 c.

14. Bammakos, B.M. TaOnuikl OCHOBHBIX CBOMCTB JJIEMEHTOB M HMX COCIMHCHUM: METO..
ykazanus / B.M. bammakos, A.B. 3unuenko, H.M. BypmucrpoBa; MunmncrepcTBo 0OpasoBaHus 1
Hayku Poccuiickoit ®eneparmy, Cankr-IlerepOyprekuii rocyqapCTBEHHBI TEXHOIOTHYECKHH HHCTHTYT
(Texamueckuii  yHuBepcrteT), Kadenpa neopranmueckoit xumvumm. — Cankrt-IlerepOypr: CIIGITH (TVY),
2018. -42 c.

15. Kucenepa, H.II. CrexmomeTpuyeckue 3aKOHbl XHUMHHU. ATOMHBIE, MOJICKYJSIDHBIE U
MossipHble  Macchl:  yue0. mocobme / H.IIL Kucenésa, E.W. Macnos, T.b. [laxomoBa;
MumnncrepcrBo oOpazoBanusi 1 Hayku Poccriickoit deneparmn, CankT-IleTtepOyprekuii TocyiapCTBEHHBIA
TEXHOJIOTMYECKUA MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadempa neopranmdeckoir xumumn. — CaHKT-
[erepOypr: CII6I TU (TY), 2007. — 26 c.

16. Xumusa osnemeHtroB. Yacte 1.  S-amementsr: yueb. mocobume / B.M. bammakos,
E.A. Anekcannposa, T.b. [TaxomoBa; MunrcrepcTBo oOpasoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuii  rocyIapcTBEHHBI TEXHOJOTMYECKU MHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
Kadenpa neopranmaeckoii xumun. — Cankt-IlerepOypr: CII6I TH (TVY), 2008. — 78 c.

17. Tonsbpaiix, 3.E. Coopauk 3amad u ynpaxknenuit mo xumuu / 3.E. T'onpOpaiix — Mockaa:
Actpensb, 2004. — 383 c. - ISBN 5-17-011684-5.

18. bammakoB, B.M. Xumwnueckoe paBHOBecue: ydebHoe mnocobue / B.W. bammaxkos, T.b.
[TaxomoBa; MunucrepctBo oOpasoBanuss U Hayku Poccuiickoit ®eneparmm, Cankr-IlerepOyprekuit
TOCYJIAPCTBEHHBI TEXHOJIOTMYECKHIT MHCTUTYT (TexHuueckuil yHuBepcureT), Kadenpa neopranmueckoi
xumrn. — Caskr-TlerepOypr: CITIOI' TU (TVY), 2019. —42 ¢

19. Onextponsl B aroMe. OCHOBHBIE TEOPETUUECKUE IOJIOKEHHUS W KOHTPOJIBHBIE BOIIPOCHI:
yueObnoe mocobme / H.C.Ilanuna [m nap.]; MunMCTepCTBO 00pa3zoBaHWs W Hayku Poccuiickoi
Oeneparmy, Cankr-IleTepOypreknii  TOCYIapCTBEHHBI  TEXHOJIOTUUECKAM  MHCTUTYT — (TEXHHUYCCKUI
yauBepceuteT), Kadenpa neopranmueckoii xumun. — Cankt-IlerepOypr: CIT6I TU (TVY), 2018. — 63 c.

20. bammaxos, B.1. Mapranen, texuenui, peauii: YueoHoe nocodue / B.W. bammakos, E.A.
AnexcanapoBa, T.b. ITaxomoBa; MunuctepcTBO 00pasoBaHusi u Hayku Poccmiickoii Deneparm,
CaHkT-ieTepOyprcKkuif - TOCYHapCTBEHHBIM  TEXHOJIIOTMYECKUH  MHCTUTYT  (TEXHHYECKUU
yausepcuret), Kadenpa neoprannueckoit xumun. — Cankr-IlerepOypr: CIIGI TU(TY), 2020. —
35c.

0) 2JIeKTPOHHbIE Y4eOHbIe U3IaAHMS:

1. bammakos, B.1I. TepMOXuMus 1 3jeMEHTApHbIE OCHOBBI XUMHYECKON TEPMOJIUHAMUKHU:
yueOnoe nocobue /B.U. bammakos, T.b. [TaxomoBa; MununcrepctBo 0Opa3oBaHusl U HAyKd
Poccuiickoit deneparin, Cankr-IleTepOyprekuii rocynapcTBeHHBIA TEXHOIOTUYSCKU MHCTUTYT
(Texamyeckuii  yHuBepcrter), Kadenpa neopranrdeckoid xumun. — Cankr-IlerepOypr: [6. u.],
2019. — 45c. // CIH6I'TU. DOnexkrponnas Oubmmoreka. — URL: https:/
technolog.bibliotech.ru (mara oOpamenns:10.09.2020). — Pexum pgocrtyma: s
3apErucTPUp. MOJIB30BATEICH.


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

. bammakos, B.1. Nonnsie peakiun: npaktukym / B.W. bammakos, E.A. Anekcanaposa,
T.b. [TaxomoBa; MunucrepctBo oOpazoBanusi M Hayku Poccuiickoii ®Deneparmy, CaHKT-
IerepOyprckuii  TOCYapCTBEHHBIA TEXHOJMOTUYECKU WMHCTUTYT (TEXHMYECKUH YHHMBEPCHTET),
Kadenpa neopranmueckort xummn. — Cankt-IlerepOypr: [6. u.], 2019. — 38 c. // CIIGI' TH.

OnektponHas  OmOmmoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: st 3aperucTpup. MoJIb30BaTEIICH.
. bammaxos, B.M.  T'ereporennpie  paBHOBecus:  mnpaktukym/  B.W. bammaxkos,

E.A. Anekcannposa, T.b.IlaxomoBa; MunucrepctBo oOpasoBaHust M Hayku Poccuiickoit
Oenepary, CaHkT-IlerepOyprekuii rocyIapCTBeHHBIN TEXHOIOTHYSCKUI HHCTUTYT (TEXHUISCKUIA
yuuBepeutert), Kadenpa neopranmdeckoii xumun. — Cankt-IlerepOypr: [6. u.], 2018. — 29 c. //
CII6I'TU. Dnexrponnas Oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
obparmenus:10.09.2020). — Pexxum moctyma: st 3aperucTpup. MoJIb30BaTeIICH.

. bammvaxos, B.. T'oMoreHHbIe paBHOBECHS B PacTBOpax AJICKTPOJIUTOB: MPAKTUKYM /
B.1. bammmakos, E.A. Anekcanaposa, T.b. [laxomoBa; MunrcTepcTBO 00pa3oBaHUs U HAYKH
Poccuiickoit deneparn, Cankr-IletepOyprekuii rocynapcTBeHHBIA TEXHOIOTUYECKU MHCTUTYT
(Texanueckuii yHuBepenteT), Kadenpa neopranmdeckor xumun. — Cankr-IlerepOypr: [6. u.],
2018. — 28c. // CI6I'TU. DOnexkrponnas Oubmmoreka. — URL: https:/
technolog.bibliotech.ru (mara oOpamenns:10.09.2020). — Pexum pgocrtyma: s
3aperucTpup. NOJIb30BATEICH.

. bammakos, B.M. KommiekcHsie coeauHenusi: mnpaktukyMm / B.J. bammakos, E.A.
Anekcannposa, T.b. [laxomoBa; MunucrepctBo 00pazoBanms v Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuii = TOCYJapCTBEHHBIM — TEXHOJOTMYECKMH ~ MHCTATYT — (TEXHHYECKHUI
yauBepcuteT), Kadenpa neopranmyeckoit xumum. — Caakt-IlerepOypr: [0. u.], 2019. — 38 ¢. //
CII6I'TU. Dnextponnas Oumommoreka — URL: https:// technolog.bibliotech.ru (mara
obpamienns:10.09.2020). — Pexxum octymna: it 3aperucTpyp. MOJIb30BaTeNeH.

. OKuCINTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu: mnpakTtukyMm / B.M. bammakos, E.A.
Anexcanapoa, T.b. ITaxomoBa, T.B. Ky3nernosa; MunucrepctBo 00pa3oBaHMS U HAYKd
Poccuiickoii deneparmn, Cankr-IlerepOyprekuii Tocy1apcTBEHHBIH TEXHOIOTMYECKH MHCTUTYT
(Texanueckuii yHuBepenteT), Kadenpa neopranmdeckor xumun. — Cankt-IlerepOypr: [6. u.],
2018. — 34 c¢. // CIIBI'TU. Dnekrponnas Oubmuoreka. — URL: https://
technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexum goctyma: s
3aperucTpup. MOJIb30BaTENEH.

. Ilanmna, H.C. DnexTpoHbl B aToMax M Moiiekynax. Yacte 1. DIexkTpoHBl B aToMe:
yuebnoe nocobue/H.C. [Tanuna, A.M. @umep, A.H. bensieB; MunncrepcrBo oOpasoBaHust 1
Hayku Poccuiickoit ®eneparmm, Cankr-IletepOyprekuii  TOCYyIapCTBEHHBIA  TEXHOIOTHYSCKHIA
MHCTUTYT (TexHndeckuii yauepeureT), Kadenpa neopranmaeckoii xumumn. — Cankr-IlerepOypr: [6.
n.], 2016. — 53c. // CIIGI'TU. Dnextponnas Oubmmoreka. — URL: https://
technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexum goctyma: s
3aperucTpUp. MOJIb30BaTENEH.

. bammaxos, B.M. TaOmuIsl OCHOBHBEIX CBOWMCTB JJIEMEHTOB M HMX COCIMHEHHIH: METO.,.

ykazanus / B.M. Bbammakos, A.B. 3unuenxo, H.M. BbypmucrpoBa; Munncrepcrso
obpazoBanmsi U Hayku Poccuiickoit ®Deneparmy, Cankr-IleTepOyprekuii  rocynapcTBEHHBINA
TEXHOJIOTUYECKMIT MHCTUTYT (TeXHWYeckuid yHuBepcurerT), Kadenpa HeopraHmdeckod Xumun. —
Cankr-TlerepOypr: [0. u.], 2018. — 42 c. // CII6I' TU. Dnexkrponnas 6ubmmuorexa. — URL:



https:// technolog.bibliotech.ru (mara o6pamenwns:10.09.2020). — Pexum mocrtyma: mmis
3aperucTpup. NOJIH30BATEICH.

9. Axwmerto, H.C. O6mas u Heoprannueckass xumusi: YueOnuk / H.C. AxmeroB — CaHKT-
[TerepOypr: Jlanw, 2021. — 744 c. — ISBN 978-5-8114-6983-3 // JlaHb: 37I€KTPOHHO-
oubmmoteynas cucrema. — URL: https:// e.lanbook.com (nara o6pamenns:11.09.2021). —
PexxuMm poctyna: mo moamucke.

10. bammmaxos, B.M. Xumuueckoe paBHOBecue: ydueOHoe mocobue / B.W. bammakos, T.b.
[TaxomoBa; MununcrepctBo oOpasoBanmsi u Hayku Poccmiickort ®eneparm, CaHKT-
IetepOyprckuii  TOCYapCTBEHHBI TEXHOJMOTMYECKU WMHCTUTYT (TEXHMYECKUM YHHBEPCHTET),
Kadenpa neopranreckort xumun. — Cankrt-IlerepOypr: [6. u.], 2019. — 42 ¢. // CIIGI' TU.
OnexktponHass  Oubnmoreka. — URL:  https://  technolog.bibliotech.ru  (mara
obpamienns:10.09.2020). — Pexxum noctyna: it 3aperucTpyp. MOJIb30BaTeNeH.

11. DnexkTponsl B atoMe. OCHOBHBIE TEOPETUUYECKHUE TMOJOKEHUSI U KOHTPOJIBHBIE BOMPOCHI:
yueonoe mocodbue / H.C. Ilanuna [u ap.]; MunrcrepctBo 00pazoBanus M Hayku Poccuiickoit
®Oeneparmn, CakT-IlerepOyprekuii ToCy1apCTBEHHBIN TEXHOMOTHISCKHI WHCTUTYT (TEXHUYSCKUI
yauBepcuteT), Kadenpa neopranmyeckoit xumumi. — Caakt-IlerepOypr: [0. u.], 2018. — 63 c. //
CII6I'TU. Dnexrponnas Oubnmorexka. — URL: https:// technolog.bibliotech.ru (mara
obpamienns:10.09.2020). — Pexxum octyna: it 3aperucTpyp. MOJIb30BaTeNeH.

12. bammmaxkos, B.W. Mapranen, texuenuii, peanit: yueonoe nocodue / B.J. bammakos, E.A.
Anexcanaposa, T.b. [TaxomoBa; MunmcrepcTBo 00pasoBanust 1 Hayku Poccriickoit @eneparim,
CaHKT-1ieTepOyprcKkuil TOCYyIapCTBEHHBIH TEXHOJIOTHYECKUM HMHCTUTYT (TEXHUYECKUI
yauBepcutet), Kadenpa neopranmueckoir xumuu. — Cankr-Iletepoypr: CIIGI TU(TY),
[6. m.], 2020. — 35 c. // CII6BI'TU. DOnekrponnas OuOmoreka. — URL:
https://technolog.bibliotech.ru (mara o6pamenns: 16.10.2020). — Pexxum moctyma: s
3apeructpup. [lonp3oBarenei

13. bammmakoB, B.M. Atombl u ux crtpoeHue: ydeOHoe mocobue / B.UM. bammakos, E.A.
Anexcanaposa, T.b. [TaxomoBa; MunmncrepcTBo 00pasoBanust 1 Hayku Poccriickoit @eneparm,
Cankr-IlerepOyprckuil TOCyJapCTBEHHBIM TEXHOJIOTHYECKHA WHCTHTYT (TEXHUYECKUI
yausepcuret), Kadenpa neopranmueckoit xumun. — Cankt-IlerepOypr: [0. u.], 2021. —
53 c¢. // CII6I'TU. Dnextponnas O6mOmmoreka. — URL: https://technolog.bibliotech.ru
(mara obpamenust: 7.12.2021). PexxuMm qoctyma: st 3aperucTpup. Moib30BaTesei

8. Ilepeyenr pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAINMOHHON  CeTH
«HTEepHET», HE00OXOAMMBIX /IJISI OCBOCHUS TUCHHILINHBI.

y4eOHbII IUIaH, PII/ U y4eOHO-METOINUECKIE MaTepuaibl:
https://media.technolog.edu.ru

AJIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

CII6I' TU: snektponHO-OuONMMoTeYHast cuctema: cait. — Cankr-IlerepOypr, 2011 —. —
URL: https://technolog.bibliotech.ru —Pexxum nocrymna: asns 3aperucTpyp. Mojb30BaTeNei.

Jlanb : anexTpoHHO - OubaMoTeuHas cucrema : cat. — Cankr-IletepOypr, 2016 —. —
URL.: https://e.lanbook.com
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https://technolog.bibliotech.ru/
https://e.lanbook.com/

I[J'DI CO3aHnsA HHAUBHUIYAJIbHBIX 3aI[aHI/II>'I JJIA CaMOCTOSITCIILHOU pa6OTI>I CTYACHTOB
c(OpMHpPOBaH KOMITBIOTEPHBIM OaHK JaHHBIX, COZCpXKALIMA Marepuail IO BCEM TEMaM,
MPpCACTAaBJICHHBIM JJI1 CaMOCTOSITCIILHOU paGOTBI. Ha ocnoBe GaHKa JAaHHBIX CO34aHa Hu
3 PEKTUBHO HMCIOJIB3YEeTCS KOMITBIOTEpHAs MporpamMma s (GOpMUPOBAHUS COJEPIKAHUS
CaMOCTOSITENILHBIX PA0OT HHIUBUAYAIBHO IS KaXI0TO CTyAeHTa. [IporpaMma naeT mmpokue
BO3MOXXHOCTH BapbHpOBAaTh HE TOJBKO COJIEpXKAHWE 3aJaHUH IO pa3IMYHBIM TeMaM U HX
COYETaHUSIM, HO TAaKXKe UX 00BEM.

9. MeToauyecKkue yKa3aHus 1Jisl 00y4arouXcsl 0 0CBOEHUIO TUCIUIIUHBI.
Bce Buawl 3amsatuii mo gucnumuinHe «OOmas W HEOpPraHWYECKass XUMUS» MPOBOASATCS B
COOTBETCTBHUU C TpeOoBaHusMu cienytomux CTII:

CTII CII6I'THU 040-02. KC VYKJB. Bugsr yueOnbix 3ansTtuil. Jlekums. OOGmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl y4eOHbix 3aHatuii. CeMHUHaphl |
npakTudeckue 3ausatus. O0mue TpeOoBaHus K OPraHU3aluK U TIPOBEICHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buast yuebnbix 3ansatuil. JlJabopaTopHblie 3aHATHS.
OO6mue TpeGoBaHUs K OPraHU3alUN U TPOBEACHUIO.
CTII CIIGI'TU 048-2009. KC YK/IB. Buapl yueOHbix 3aHsaTHil. CaMOCTOsATENbHAS

iaHupyemas pabora cryeHToB. OOmme TpeOOBaHUS K OpraHU3aluy U MPOBEACHHUIO.

CTII CIIOI'TH 016-2015. KC YK/IB. ITopsaok npoBeAeHUs 3a4E€TOB U HK3aMEHOB.

[InanupoBaHue BpeMEHHU, HEOOXOJUMOIO Ha W3y4EHUE IAaHHOW AMCUUIUIMHBI, JIydllle
BCETr0 OCYILECTBIISATh Ha BECh CEMECTpP, MpEeAyCMaTpHUBas MPU ITOM PETYJSIPHOE MOBTOPEHHE
MPONJEHHOT0 MaTepurana.

OCHOBHBIMH YCJIOBUSIMU NPAaBUIIBHOM OpraHM3aluy y4yeOHOro npouecca i CTyJEHTOB
SIBIISICTCS:

IUTAHOBOCTH B OpraHU3aLUHU Y4eOHOU paboThI;

Cephe3HOE OTHOLICHHE K U3YUEHHUIO MaTepuana;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHSA CTyAEHT NOJDKEH NPUXOAMUTH, MMesl Oaraxk 3HaHMN M BONPOCOB IO YXKe
U3y4YEHHOMY MaTepuaiy.

10. ITepeyenb MHPOPMALMOHHBIX TEXHOJIOTH, HCIOJIb3YeMbIX MIPH OCYLECTBICHUN
00pa3oBaTeIbLHOIO NPoLEcca MO0 AMCHHUILINHE.

10.1. UndopmManuoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce TO MaHHOW JUCIMIUIMHE MPEIyCMOTPEHO HCIOIh30BAHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHUE JICKIHUN C HCIIOJIb30BAHUEM CIIAWI-IPE3EHTALINN;

B3aUMOJICHCTBHE C OOYYarOIIUMHUCS TTOCPEICTBOM JJEKTPOHHOW HH(POPMAIIMOHHON
00pa3zoBaTenbHON CPEIbl.

Pa3paborana u wucnonb3yercs B Y4eOHOM TIpolecce KOMIIBIOTEpHas Iporpamma
«TpeHaxep-KOHTpOEp» MO TPEM OCHOBOMOJATAIOUIMM TEMaM HA4YaJbHOIO MEepUoaa
o0ydJeHus:

- KJ1aCChl HEOPTaHUYECKUX COCAMHEHUHN
- OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU
- peaKkIuyu MOHHOTO OOMEHa.



[lo Teme «Kitaccel HeEOpraHM4YecKHMX COEAMHEHMI» co3aHa KommbloTepHas ‘“‘Tect-
nporpaMma’’, o3BOJISIOLIasl ONIEPATUBHO IPOBEPSITH 3HAHUS CTYACHTOB.

10.2. IlporpamMHoe obecrieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl 1aHHBIX U1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI.

CrnpaBouHo-nouckoBas cucreMa «Koncynbrant-ITnroc»

www.chem.msu.ru — oOyu4aromue pecypcbl Xumudeckoro dakynprera MI'Y;

DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI, IpeIaraeMble O6ubnMMoTeKoi
CII6I'TU (TY).

HNuTepHeT-pecypcbl:

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

2. DnekTponHas oubauoreka «bubmmorex»

3. Caiit EBponeiickoro naTeHTHOro BeoMcTBa. PexuM gocrymna
http://ep.espacenet.com.

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

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

6. NznarensctBo IEEE. Pesxkxum noctyma - www.ieee.org,

7, M3natenbctBo SPRINGER. Pesxxum nocryna - www.springerlink.com,

8. Hayunsrit nentp CHEMWEB. Pexum noctyna - www.chemweb.com,
0. Hayunsrnit neatp PUBS.ACS. Pexxum ngoctymna - www.pubs.acs.org,

10.bubmmorexa DOAJ. Pexxum noctyna - www.doaj.org, RSC Publishingjournals

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

11. bubGnmorexka mnarteHTOB. Pexkxmm nmoctyma - www.uspto.gov, 12. Xumuueckas
SHOUKIoneaus. Pexxum nocrytna http ://www.cnshb.ru/AkDiL/0048/default.shtm,

13 bubnuorexka eLIBRARY. Pexxum nocryna - www.elibrary.m ,

14 . bubnuoreka. Pexxum moctyma - www.chemport.m,

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

16.bubmuoreka. Pexxum nocryna - www.biblioclub.ru,

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



11. MarepuajibHO-TeXHHYECKas 0a3a, HEOOX0AMMAas IJIsl OCYLIECTBJIEHHUsI 00Pa30BaTEeJILHOIO NMPoLecca Mo A1 CHUIINHe

/o

HanmeHnoBaHne y4eOHBIX IPEIMETOB, KypCOB,
JUCLUTUIMH (MOJyJIeH ), IPAaKTUKU, HHBIX BUI0B
y4eOHOHU eATETBbHOCTH, IPEAYCMOTPEHHBIX
y4eOHBIM IIIIAaHOM 00pa30BaTENbHOM
POTPaMMBbI

HanmeHnoBanue nmoMemeHui 1isi IpoBEAEHUS
BCEX BHJIOB YUEOHOU ACSITENTLHOCTH,
MPETYCMOTPEHHOM YUEOHBIM IIJIAHOM, B TOM
YHCIIC TOMEIICHUS 11 CAMOCTOSATCIHLHOM
paboThl, C YKa3aHUEM IEePEYHsI OCHOBHOTO
o0opyoBaHusl, yueOHO-HATJISAHBIX TOCOOUI
1 UCIIOJIB3YEMOTO TPOTrPAMMHOTO O0eCTIedeHUs

Anpec (MECTOIOIOKEHNE) TTOMEIICHHIH JIJIst
MIPOBEJICHUS BCEX BUIOB YUeOHOI
NesITeIbHOCTH, TPElyCMOTPEHHON Y4eOHbIM
IUTaHOM (B cly4ae pean3aliu
00pa3zoBaTenbHON MPOTPaAMMBI B CETEBOM
dbopMe TOMOTHUTENBHO YKa3bIBACTCS
HAaUMEHOBAaHME OPTaHU3aIlH, C KOTOPO
3aKJII0YEH JOTOBOP)




Y4eOHble ayAUTOPUH IS TPOBEICHUS 3aHATHI

MockoBckuit nip.1.24-26/49 nut.I”
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JIEKIIMOHHOIO TUIA:
- BXA nom.14-1 Ne4(170 kB.m) Ha 120
IIOCAJOYHBIX MECT.

- CIICIMATIN3UPOBaHHAsl MeOeIb, IPOEKTOP,
9KpaH, KOMIIBIOTEDP.
-JIEMOHCTPAIIMOHHBIN CTOJI, BBITSHKHOM 1IKa(.

VY4eOHble ayAUTOPUH [T IPOBEACHUS 3aHATUN
CEMHMHApPCKOIo THIA:

- yuebHble ayautopun 254, 259 na 30

MOCaJI0YHBIX MECT, 000PYI0BaHHBIE MEOECIIBIO,

CTEKJITHHBIMH JIOCKaMHM, TOYKaMu gocTtyna Wi-

Fi B uaTEpHET

VY4eOHble ayAUTOPUHU IS TPOBEICHUS

TPYNIOBBIX U WHIUBUAYAIBHBIX KOHCYJIbTAIIUN

TEKYIIEro KOHTPOJISL M MPOMEKYTOYHON
aTTeCTalluu:

- aynurtopus kad. Heoprannueckoit xumum,

yueOHnbIit 3aim Ne3. Ha 30 mocaio4HbIX MECT,

000pyTI0BaHHBIE MEOECIIBbIO, CTEKIISTHHBIMU

- aynutopus kad. Heoprannmueckoit xumum,

000pyI0BaHHBIE MEOEIbIO, CTEKIITHHBIMU
JocKaMu, Toukamu goctymna Wi-Fi B untepH

[Tomernenust 1y1st 1Ta0OPaTOPHBIX 3AHITHI
Kadenpsl HEOPTraHUYECKON XUMUMH:

Jockamu, Toukamu noctyna Wi-Fi B uHTepHer
[Tomerenus At CaMOCTOSTETLHON paOOTHI:

yueOHnbIi 31 Ne3. Ha 30 mocagouHbIX MECT,

MockoBckuit np.n.24-26/49 nur. A, ayauropuu
BTOPOTO ATaxa

MockoBckuit nip.1.24-26/49 nut. A,
nomerienue 71-H, Nel5 (77 kB.m).

2

MockoBckuit nip.11.24-26/49 nut. A,
nomerienue 71-H, Nel5 (77 kB.m).

MockoBckuit mip.n.24-26/49 nur. A,
nomertierue 71-H, Nel5 (77 kB.M), moMeIleHHE
32-P, NeNe3.5 (90+89 kB.M) ( BTOpOM 3TaXK).

€T

Jlaboparopusrii 3am Nel (90 kB.m),




nabopatopHslif 3am Ne2 (89 kB.m),
nabopaTtopHsbIit 3a7 Ne3 (77 kB.M).
JlabGopaTopHble 3aJIbl OCHAIICHBI T0CKaMH,
BBITSDKHBIMU IIKadaMu, 1a00paTOPHBIMU
CTOJIaMH, TOPKAMHU C PEaKTHBAMH,
nentpudyramu — 130 -9mit, BogsHbIMU OaHAMU
-23 1T, ra30BbIMU TOpEJIKaMU 21T,
Mukpockonamu JIOMO -12 i,
anekTopormuTku Tesler — 20 T, Bechl
texuundeckue ET-60011-E, nabopamu
CTEKJITHHOU U (papPopoBOil XUMHUECKON
MOCY/Ibl, MTHAWBHUIyAJIbHBIMU IITATUBAMH,
aKBaIUCTIWILIATOpaMu Simax — 3 T,
Huctumisitop ListonA1210, Mukpockor 1
JIOMO - 12 mit, Cymunka st nocyisl Butsizb
I'TI- 40-3, Dnextporumntku Tesler — 20 i,
Becni rexunueckue ET-600I1 -E Toukamu
nocrymna Wi-Fi B unTepHeT

[Tomerienus 1y XpaHeHUs U
NpOPUIAKTUIECKOTO 00CTYKUBaHUS yUeOHOTO
00opyIoBaHUS:

Komnara Ne 20 kad. HeopraHu4ecKoi XUMHUU:
HOMelleHue, 000pyI0BaHHOE CTEIIaKaMH,
BBITSDKHBIMH IIKa(aMu, IpeccamMmu, euaMu;
MacTepckasi, 000py10BaHHAsI BEPCTAKOM,
CBEPJIMIIBHBIM, TOKaPHBIM, (PE3EPHBIM,
TOYMJIBHBIM, OTPE3HBIM U HIITHU(POBATHHBIM
CTaHKaMH.

[IepedyeHp MMIIEH3MOHHOTO IPOTPAMMHOTO
oOecrieueHus.

MockoBckuit nip.11.24-26/49 nut. A,
nomenieHue 32-P, (BTopoit 3Tax).




Onepanuonnas cucrema MicrosoftWindows 10
Professional, cpok netictBust no aexadps 2020
r.;

MicrosoftOfficeStd, AxkanemMuueckas TULEH3H,
cyOnuneH3nonHbIi orosop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 Geccpouno;
AHTHUBHpYCHOE TPOTpaMMHOE 00ecTrieueHre
KasperskyEndpointSecurity,
CyOnuuen3nonsbIii jorosop Ne279/2018 ot
10.12.2018 1. mo0 24.12.2019 r.
CyOnuuen3nonHbIit qoroBop Ne279/2018 ot
10.12.2018 r. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. Oco0eHHOCTH OCBOEHHMSI JWCHUIUIMHbI WHBAJMAAMH W JHUIAMH C OTPAHUYEHHBIMU

BO3MOKHOCTSIMM 310POBbS.

JUis WHBAIMIOB H JIMIl C OTPAHHMYEHHBIMH BO3MOXKHOCTSIMH ydYeOHBIE MpOIIeCC
OCYIIECTBIISIETCS B cOOTBeTcTBHM C llonmokeHuem 00 opraHu3anuu y4eOHOTO Mporiecca s
0o0ydYeHUsT WHBAIHWIOB W JIMI[ C OTPAaHMYEHHBIMU BO3MOXKHOCTSMH 310poBbs CIIOI'TU (TY),

YTBEPKJICHHBIM pekTopom 28.08.2014r.
[Tpunoxenue Ne 1

K pabodeil mporpaMme JUCITATIIINHBI

DoH/1 OLICHOYHBIX CPEACTB
JJIAl IPOBEACHHS NIPOMEKYTOYHOM aTTeCTALMHU 110
aucuuIinie «O0masi 1 HeOpraHu4ecKast XUMHUsD

1. Ilepeyenb KoMneTeHI U ¥ ITANOB UX GOPMHUPOBAHMS.
Kommnerenuun
Jran
HNupexc DopMyHpPOBKA
(popmupoBanus
OIIK-2 | CnocoGeH mpuMEHSTh OCHOBHBIE 3aKOHBI M METO/IbI IIPOMEKY TOUHBIN

I/ICCJIGI[OBaHI/Iﬁ CCTCCTBCHHBIX HAYK IJIA PCIICHUA 3a1a4

npodeccuoHaNBbHOM e TeIbHOCTH




2. Iloka3zaTeau u KPUTEPHUHA OLICHUBAHUSA KOMIIeTeHIIMii Ha PAa3JIMYHBIX 3Tanax ux (l)OpMPIpOBaHI/Iﬂ, IKaJa OCHUBaAHUA

Kon u HaumeHoBaHne [TokazaTenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
UHJHMKATOPa JOCTIKEHUS (neckpunTOphI) OLICHUBAHHUS (onucaHue BBIPaXXEHHOCTH JIECKPUIITOPOB)
KOMIICTCHIIMNA «yHOOBIETBOPUTEILHOY «XOPOLLIO» «OTJIIUYHO»
(moporoBblit) (cpenumii) (BBICOKHIA)
OIIK-2.4 3HaeT TEOPETUUECKUE OCHOBBI OtBeThl Ha | Imeet npencraBnenue | laér  ompenenenus | [IpaBunbHO 00bscHSET
Br160op 6a30BbIx o0rielt 1 HeOpraHUYEeCKOi Borpockl Ne 1-77 | 06 OCHOBHBIX | OCHOBHBIX  IIOHATHM | IIOHATHUS U TEPMUHBI
¢bu3nIecKux u XUMWH, IOHUMATh [IPUHIUIIBL K DK3aMeHY XUMHUYECKHUX XUMHH, XOPOILIO 3HAET | XUMUH, 3HAET

XHUMHAYECKHX 3aKOHOB
IUTSL peIIeHUs 33124
npodeCcCuOHATBHON
JeSTEeTbHOCTH

CTpOEHUS BEILECTBA,
MPOTEKAHUS XUMHUECKHUX
nporeccos (3H-1);

YMeeT ucnonb3oBaTh 3T
OCHOBBI JIJIs1 pEILIEHUS
MPUKJIAJHBIX 3a7a4 B CBOEH
npohecCHOHABLHOM
nesitenbHOCTH (Y-1);

Bnaneer Teopernueckumu
METOJIaMH OIKCaHUs CBOMCTB
IIPOCTBIX U CJIOKHBIX BEIIECTB
Ha OCHOBE 3JIEKTPOHHOTO
CTPOEHHUSI KX aTOMOB U
nosioxenus B [lepuonnueckon
CHUCTEME XMMUYECKUX
anemenToB (H-1)

TEPMHHAX, HO JAaCT HUX

XUMHUYECKHE CBOMCTBA

XUMHUYECKHUE CBOMCTBA

OIPECIICHUS] HEYETKO | BEILECTB U | BELIECTB U
MaTEpHaJIOB MaTEpUaJIOB

YMeer HUCHonb30BaTh | YMeEeT YBEPEHHO | YMeeT IIPaBUIIbHO

XUMUYECKHUE IIOHATHUS | UCIIOJIB30BaTh UCIIOJIB30BaTh

U TEPMHUHBI, HO J1a€T | OCHOBHBIC TEPMHUHBI U | IOHITHUS U TEPMHUHBI
150:¢ ONpeIeICHUs | MOHATUS XHUMHH, | XUMUH, XUMHUYECKHE
HEYETKO XUMHUYECKHE CBOMCTBA | CBOMCTBA BEIIECCTB U
BEIIIECTB U | MaTepualioB
MaTepHaioB
HNwmeet Bnaneer, HO HEUETKO Bnaneet u mpaBWIbHO
YIOBJICTBOPUTEIILHBIC | HAa3bIBAET, OOBSCHICT | HA3bIBACT, OOBSICHSIET
HaBBIKH MOHSATUSA U TEPMUHBI MOHSITUS U TEPMUHBI
HCITOJIb30BaHUS XHUMHH, XUMAYECKHE XHUMHHU, XUMHYECKHE

OCHOBHBIX IOHATHU U
3aKOHOB XUMHUH

CBOWCTBA BELIECTB U
MaTepHaioB

CBOMCTBA BEILECTB U
MaTepUalioB

[lIxana onenuBanus coorsercryer CTO CIIOI TU(TY):
IPOMEKYTOYHAs aTTECTAIUS TIPOBOJUTCS B POPME IK3aMEHOB, PE3YJIBTAT OICHUBAHUS — «OTIMIHOY, «XOPOIIIOY, KyIOBICTBOPUTEIHHOY.




3. KoHTpoabHble 3agaHusi ISl TMPOBEAECHUS TMPOMEXKYTOYHOM aTTecTaluu
(3K3amMeH).
Bomnpocsl Kk 3k3amMeny.

1. DxcnepuMeHTalbHbIE OCHOBBI COBPEMEHHOMN MOJIenH cTpoeHus: atoma. [1nane-
TapHas Mojenb atoma Pesepdopaa. KBaHTOBBIN XapaKkTep MOTJIOMEHUS U U3-
Jy4€HHUsI SHEepruu aromamu. KBaHTOBast MOZENIb CTPOEHUS aTOMa BOJIOPOJA 10
bopy.

2. KopnyckysipHO-BOJTHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEeHHE A¢ bpoiins.
[Mpunuun  HeompeneneHHocTw  leiizenOepra.  BomnoBas — QyHKuus.
KBanroBomexanuueckasi Moziesib ctpoeHust aroma llpenunrepa.

3. Atomuble opbutanu. KBaHTOBbIE 4Mcia. DHEprusi 3JIEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30YK/ICHHBIX COCTOSIHUSX aToma. S-, p-, d-, f~COCTOSIHUS dIIEKTPO-
Ha ¥ COOTBETCTBYIOLINE UM (DOPMBI DJIEKTPOHHBIX 00JIAKOB.

4. MHOrosnexkTpoHHble aTOMbl. KBaHTOBBIE UMCiIa U MOPSAOK 3aIIOTHEHUS JJEK-
TPOHHBIX CIOEB U 000JI0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIUI MUHUMYMa
sHepruu, npuHiun [laynu, npaBuio XyHaa.

5. 8-, p-, d-uf- snemenTsl. Pacniono)xeHue 3JIeKTPOHHBIX 00JIaKOB §-, p-H d- opOu-
Tajell B MPOCTPAHCTBE BOKPYT sijipa.

6. Ilepmonmueckuit 3axkoH J[.M. MenneneeBa. Ilepuoanueckas cucrema
DJIEMEHTOB KaK €CTECTBEHHAs KiIacCU(DUKAIHS JIEMEHTOB 10 CTPOCHUIO BHEIII-
HUX DJICKTPOHHBIX 00osiodek aroMoB. Ctpykrypa llepromnyeckoit cucTeMsl.
[lepuonsl, rpynnsl, noarpynnsl. I1oJHbIE M HEMOJHBIE 3JIEKTPOHHBIE AHAJIOTH.

7. llepuoauueckue CBOMCTBA aTOMOB: PAIMYC, SHEPTUsl WOHU3ALUU, DHEPTHUS
CPOJACTBA K  DJIEKTPOHY,  BJEKTPOOTPULATEIBHOCTb,  OTHOCHUTEJIbHAS
anekTpoorpuniatenbHocTh (0D0). [lepronnueckre cBOWCTBA COSTMHEHUM: CO-
CTaB, CTPOEHHE, KHUCIOTHO-OCHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
CBOICTBA.

8. HeMOHOTOHHOCTh U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MOATrPYIIax — BTOpUYHAS
NepuoanyHOCTh. Hemepuonnueckue cBoWcTBa aTomMoB. J(MaroHaibHOE
CXOJICTBO 2JIEMEHTOB B [lepuoanyeckoii cucreme.

9. Ilpuunna 0O6pa3oBaHUs XUMHYECKOW CBsI3M. KBaHTOBOMEXaHUYECKOE OMHMCAHHUE
XMMHYECKOM CBSA3M B MOJIEKyJie Bogopoaa o ['eiitnepy - Jlonaony. MeTos1 Bal€HTHBIX
cBsa3eil. KoBaneHTHas cBsi3b. MexXaHW3MBl 00pa30BaHUs XUMHYECKOW CBS3U: OOMEH-
HBIH, IOHOPHO-aKLIEITOPHBIN, TaTUBHBIN.

10. BasieHTHBIE BO3MOKHOCTH U CTETICHU OKUCJICHUS 3JIEMEHTOB. XapaKTePUCTUKU
XUMUYECKOU CBSA3U: DHEPrus, JJIMHA, KPATHOCTb, MOJSPHOCTb. THIBI XUMHUYECKHUX
CBsi3eit (O-, -1 O-cBsi3n). HampaBieHHOCTh M HACHIIIIAEMOCTh KOBAJICHTHOU CBsi3H. Mo-
JIEKYJIbl C HEYETHBIM YUCJIOM JJIEKTPOHOB.

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

12. TTonstpHOCTH MOJIEKYJT ¥ MOHOB. /[MamMarHUTHBIE W MTapaMarHUTHBIE MOJIEKYJIBI.
CBs13b MArHUTHOTO MOMEHTA C YUCJIOM HECIAPEHHBIX 3JIEKTPOHOB.



13. Merong MonekyJsIpHBIX opOuTaneii. (OCHOBHBIE TIIOJOKEHHSI METO/a
MonekyisipHbix — opOutaneii (MO JIKAO). Cas3piBaroniue, pa3peIXJSIIONIAE U
HECBSI3BIBAIOIIME MOJICKYJISIpHBIE opOuTanu. KauecTBeHHOE OonmucaHue MOJICKYJISPHBIX
opOuTanelt IByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOTO U BTOPOTO MEPUOIOB.

14. OObsicCHEHHEe MAarHUTHBIX CBOWCTB MOJIEKYJI M MOHOB ¢ mo3ummii meroga MO
JIKAO. ComnocTaBieHrue BO3MOXKHOCTEH METOJa MOJICKYJISIPHBIX OpOHWTalleld U MeTo/1a
BAJICHTHBIX CBsI3el. VI30271€KTPOHHBIE YaCTULIBI.

15. T'a3000pa3Hoe W KOHJECHCHUPOBAHHBIC COCTOSHUS BEIIECTBA. BajeHTHBIE H
HEBAJICHTHBIE CHUJIbI CLEIICHUS MEXAY aTOMAMM, MOJIEKYJIAMH B TBEPABIX M HKUIAKUX
BEII[ECTBAX.

16. NonHas u meraumueckas cBsizb. Kpucrammmueckue u amMmop@HbIE BEIIECTBA.
ATOMHBIE, METaJUIMYECKUE, MOHHBIE U MOJIEKYJSIPHbIE KPUCTAJUIMYECKUE PEIICTKU.
Cunet Ban [Jlep Baanbca (opueHTanMOHHOE, WHAYKIIMOHHOE, JHUCIIEPCHOHHOE
B3auMojieiicTBUE). BomopoiHas cBsi3b, €€ MpOosIBJICHUE B CBOMCTBAX BEIIECTB.

17. Tlonatne o TepMOAMHAMUYECKON cucTeMe. PaBHOBECHBIE M HEPABHOBECHBIE
XUMUYECKHe mpoueccbl. PYHKINUHA COCTOSHUA. BHYTpEHHSSI SHEpPIrUs W SHTAJBIINA.
TepMoxuMusi. DK30TEPMUUYECKUE M DHAOTEPMHYECKUE pPEaKIuu. TepMOXHMMHUYECKOE
ypaBHeHHe. U3MEHEHHMe OHTANbHH KaK XapaKTepUCTUKHA TeroBoro dddexra
XUMHUYECKOU PEaKLUH.

18. 3akon I'ecca u ero mpuMeHeHHE JUIA pacyeTa TEIUIOBBIX APPEKTOB XUMHUUE-
ckux peakuuil. CranpaptHele ycinoBusi. I[loHsSTHE O CTaHIApTHOM COCTOSIHUU.
CranmapTHbIE SHTAIBIIMA 00pa30BaHUs BEIIECTB. DHEPTUU CBS3EH B MOJICKYJIaX.

19. Tlonstue 00 »HTponUHU. AOCONIOTHAS JHTPONHUS W CTPOCHHE BEIIECTBA.
M3mMeHeHne SHTPOINHN B X0/1€ XUMUYECKUX PEAKLINN U PA3IUYHBIX IIPOLIECCOB.

20. Xumudeckoe paBHoBecue. CBoOomHas »Heprus ['nb0ca. 3meHnenne sHepruu
['m60ca Kak TEPMOIMHAMHUYECKHI KPUTEPUH BO3MOXKHOCTH CaMOIIPOU3BOJBLHOTO TIPO-
TekaHus peakuuu. CraHgapTHOe HU3MeHeHue »Hepruu ['ubbca B peaknuu. CBs3b
CTaHJApTHOTO M3MeHeHMs sHepruu ['mbbOca ¢ KoHCTaHTOHM paBHOBecus. Pacder KoH-
CTaHT paBHOBecHUs. MIcXoHbIE U paBHOBECHbBIE KOHIICHTPALMK BellecTB. BiusHue teM-
neparyphl Ha BeTU4nHy 3Heprun [ mb0ca, KOHCTAaHTY PaBHOBECHSI.

21. O6parumpie 1 HEOOpAaTUMbIE XUMHUYECKHE peakiuu. [[MHaMUYeCKuil XapaKkTep
XUMHYECKOro paBHOBecHsd. CMeEIIeHHEe XMMHUYECKOIO PaBHOBECHS IIPU BHEIIHUX BO3-
nevictBusix - npunnun Jle Illarense - bpayHa m ero oOBSICHEHHE C TMO3UIUH
TEpPMOJMHAMUKH. BiusHue TeMmrepaTypbl, JaBICHUS W KOHILIEHTPALIMM PEarcHTOB Ha
XUMHUYECKOE PaBHOBECHE.

22. CkopocTh XuUMHUYECKOW peakuuu. DakTopbl, BIUAIOIME HA CKOPOCTh
XUMUYECKON peakluu. 3aKoH JAeucTByrommx macc. KoHCTaHTa CKOpOCTH peaklHH.
3aBUCUMOCTh CKOPOCTH PEAKIMU OT KOHLIEHTpaluu peareHtoB. [lopsiaok peakiuu u
MOJIEKYJIIPHOCTD JIEMEHTAPHON CTAaUU XUMUYECKOUN pEeaKIuu.

23. BnustHue temmnepaTypbl Ha CKOPOCTh XMMHUUYECKON peakiuu. TemmeparypHbIi
koa(urment xumudeckoit peaknuu. [IpaBuno Bant-I'odda. 3aBucHMOCTh KOHCTAHTHI
CKOpPOCTH OT TeMIepaTypbl. DHEPrusl akTuBanuu. Y paBHeHue Appenuyca. [lonarue o
MEXaHU3MaX XUMUYECKUX PEaKLIUM.

24, Karanu3 u uHUIMHpOBaHHE peakuuu. OOpa3oBaHHE MTPOMEKYTOUHBIX
COoeMHEHUN Tpu KaTanu3e. [ OMOTEHHBIN M TeTepOreHHbIN KaTanu3. AjcopOuus u ee
pOJIb B TE€TEPOT€HHOM KaTallu3e.



25. PactBOpbl Kak roMoreHHble cucTeMsbl. [Ipencrasnenus [I.1. Menneneena, 1.A.
KabmykoBa, B.A. KuCTSIKOBCKOro 0 MpHpoOJEe MXHAKHX pacTBOpoB. [mapaTel u
conbBaThl. HeHachIIeHHBIE, HACBIIIICHHBIC U TIEPECHINIEHHBIe pacTBOPHI. CIIOCOObI BhI-
paXxeHusl KOHIIEHTPALIUU PACTBOPOB B MPOIEHTAX 110 MACCE U B €IUHULIAX MOJIIPHOCTH.

26. UneanbHble U HEUAEaIbHbIE PacTBOPBL. PacTBOpEI 31ekTponuToB. Poiabs Moie-
KyJ1 pacTBOpHUTEJNS B Ipoliecce pacraja 3JIeKTpojauTa Ha WOHbL. CuibHBIE U clladble
BJIEKTPOJUTHI. TEeopus AIEKTPOIUTHYECKON aucconuanuu Appennyca. CTeneHb JUcco-
[UAIMH JIEKTPOJIUTA. 3aBUCUMOCTh CTEIIEHU TUCCOLMAIMU AJIEKTPOJIUTA OT €ro KOH-
HeHTpaIuu (3akoH pa3zbasieHus OcTBalIba).

27. Kucnotel, ocHOBaHUs, aM()OTEpHbIC TUIPOKCHIIBI, COMM C TOYKH 3PCHHS TE€O-
pHYHU 3IEKTPOIUTUYECKON AUCCOLIHAIUY.

28. KoHCTaHTBI JUCCOIMAIUH CIIA0BIX 3JEKTPOIUTOB. CTyrneHvyaras JUCCOIHALuS.
KonieHTpanoHHbie ¥ TEpPMOAMHAMUYECKUE KOHCTAHTBI JUCCOLIHAIUH.

29. CunbHbI€ 3IEKTPOIUTHI. AKTUBHOCTA UOHOB. MoHHas cuna pactBopa. Pacuér
KOHIIEHTPAIlMi NOHOB B PaCTBOPAX CUIIBHBIX 3JIEKTPOJIUTOB.

30. DnekTponuTUueckas Aucconuanus Boasl. MoHHoe nmpousBeaeHue Boasl. Bomo-
ponHbiii mokazarenb. pH Kak eIUHBIA MapaMeTp ONHUCAaHUS KUCIIBIX, HEUTPATbHBIX U
HIEJIOYHBIX PACTBOPOB. KHCIIOTHO-OCHOBHBIE UHANKATOPBI.

31. [Ilporomuruueckas TeOpusi KHUCIOT M OCHOBaHUN bpencrena-JIoypu.
[Iporonmutnyeckue paBHOBecHus. Amdpomutel. Ponb pacTBopuTens B KHCIOTHO—
OCHOBHBIX B3aMMOJCHCTBHUSAX. KHCIOTHBIE CBONCTBAa aKBOKOMILJIEKCOB (QKBOKHCJIIOT).
[IpencraBnenuss 00 AIEKTPOHHOM TEOPHHM KHUCIOT U OCHOBaHWU JIbtomca um Teopuu
conbBocucteM. [Ipeacrasnenue o reopun JKMKO bacosno — [Tupcona.

32. Nounble peakiiuu B pacTBOpax. KOHCTaHTHI paBHOBECHS MOHHBIX PEAKIIMI U UX
pacuer. CMmenieHMEe HMOHHBIX paBHOBECHW. PacueT paBHOBECHBIX KOHLEHTpAIUH B
KHCJIOTHO-OCHOBHBIX cHUcTeMaX. MarepuanbHble OanaHChl B KHUCJIOTHO-OCHOBHBIX
cucrteMax. MoJbHbIE 101 KOMIIOHEHTOB PABHOBECHBIX CUCTEM.

33. I'maponu3 conelt ¥ rajloreHaHTUIPUI0B. 3aBUCUMOCTh CTETICHU THAPOJIHN3a U
pH pactBopa OT KOHIIGHTpAaIlMM COJMU W TeMIeparypbl pactBopa. OcoOble cimydan
TUAPOIN3a.

34. bydepnsie pactBopbsl. CootHomenue pH OydepHoro pactBopa m KOHCTaHTHI
nquccoranuu ciaaboro snektponurta. bydepnas émxocts. [Ipumenenue 0ydepHbIx pac-
TBOPOB B XUMHUYECKOH MPAKTUKE. ATIETaTHBIN U aMMUadHbIi OydepHbie pacTBophl. O0-
pazoBanue OydepHbIX pacCTBOPOB MPHU MPOTEKAHUU HOHHBIX PEAKIIHH.

35. I'ereporennnie paBHOBecus. [IpousBenenue pactsopumoctu. Pacuer pactBopu-
MOCTH MaJOpaCTBOPUMOI COJIA MO BEIIMUMHE MPOU3BEACHUS pacCTBOPUMOCTU. BiusiHue
Ha PaCTBOPUMOCTb TEMIEPATYPbI, KUCIOTHOCTH PACTBOpA, MPUCYTCTBUSL OAHOMMEHHBIX
MOHOB, TMPOIIECCOB KOMIUIEKcooOpa3oBanus. [lepeBoag B pacTBOp MallopacTBOPUMBIX
COJIEH.

36. CreneHn OKHUCIEHHS 3J€MEHTOB. OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE PEaK-
nuu. Hanbonee ynorpebisieMble OKHCIUTENN U BOCCTAHOBUTENU U UX MPEBpAICHUS B
pas3nuuHbIX cpenax. OKUCINUTENbHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTH BellecTB. Pe-
aKIIMU CaMOOKHUCIIEHUsI — CAMOBOCCTAHOBJICHUS (IMCTIPONOPLIMOHKUPOBaHust). BHyTpu-
MOJIEKYJISIPHBIE OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. CocTaBleHUE ypaBHE-
HUWA OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM, HAXOXKJIEHUE CTEXHUOMETPUUYECKUX
KO3(PPHIIMEHTOB C MOMOIIBIO HOHHO-3JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OanaHca.



37. 'anpBaHuueckue 35eMeHThl. CTaHJapTHBINA BOJAOPOAHBIN 3iekTpoa. CTaHaapT-
HbI€ JJEKTPOAHBIE TMOTEHLIHAIBl METAIOB. Psabl CTaHAAPTHBIX 3JIEKTPOJHBIX
MOTEHIIMAJIOB METAIIOB (3JIEKTPOXUMHUYECKHE PSIIbI HANIPSKEHUS METAJUIOB) B KHCIIOM
U IIEJIOYHOM cpefiaX U UX MPUMEHEHUE JJI PEIICHUS] XUMUYECKUX 3aa4.

38. CrangapTHBI OKHCIHUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHLIMAN. YpaBHEHUE
PaBHOBECHOT'O OKHCJIHUTEIbHO-BOCCTAHOBUTEIBHOIO MoTeHIMana (ypaBHeHue HepH-
cta). KoHcranta paBHOBeCHS M OLIEHKa BO3MOXHOCTH CaMOIPOU3BOJIBHOIO
MPOTEKAaHUS OKUCIUTEIHHO-BOCCTAHOBUTENILHOM peakliuy B BOAHBIX PaCTBOpaXx.

39. BnusHHEe Ha BEIUYMHY OKHCIUTEIbHO-BOCCTAHOBHUTEIBHOIO ITOTEHIMAIA
KHCIIOTHOCTH PacTBOpPA, MPUCYTCTBHSI KOMIUIEKCYIOIIETO peareHTa, 00pa3oBaHMs MaJo-
pacTBOPUMOTO COECIMHEHHSI.

40. DnekTponM3 pacTBOPOB M paciuiaBoB. KaTtoaHblil U aHOAHBIN TpoIeccs U 00-
niee ypaBHEHUE peakIuu 3JeKTponu3a. llepeHanpskeHue BbIACIECHUS] BEIIECTB MPHU
3neKTpon3e. 3aKkoHbl Papages. XUMUYECKUE UCTOYHUKHU TOKA.

41. DneKTpOXUMHYECKAs] KOPPO3U METAIIIOB M METO/IbI 3AIIUTHI OT HEE.

42. OnpeneneHue KOMILUIEKCHOTO coennHenusa. Koopaunaunonnas teopusi Bepue-
pa. LleHTpanbHBI aTOM (MOH)-KOMILIEKCOOOpa30BaTeNb, JIMTAHIbl. BHYTpeHHSS H
BHEITHS Cepbl KOMIUIEKCHOTO coenuHenus. Koopaunannonnoe uncno. Koopaunaim-
OHHAasi EMKOCTb (JIEHTATHOCTH) JIUraHA0B. OCHOBHBIE TUIIBI KOMIIEKCHBIX COCIMHEHUI:
AKBOKOMIUIEKCHI, allI0KOMILIEKCHI, THIPOKCOKOMILJIEKChI, aMMHUAKATBHI.

HomMeHkatypa KOMIUIEKCHBIX COSIUHEHUMN.

43. KapOonmnbl, kmactepbl, xenartbl. Kormenmus 3(¢eKTHBHOTO aTOMHOTO
HOMeEpa.

44. T'eomeTpuueckasi KOHQUTYpAIUs KOMIUIEKCHOTO HOHA (MOJICKYJIbI) M THOPUTN-
3aIysl aTOMHBIX OpOUTANICH IIEHTPAIbHOTO aToMa (MoHa). M3omepusi KOMILIEKCHBIX CO-
€IUHEHUN.

45. DAeKTpoJUTHYECKAs] AUCCOLMAINS KOMIUIEKCHBIX COCAMHEHUN — TMEpBUYHAS
U BTOpuuHas. PaBHOBecuss B pacTBOpax KOMIUIEKCHBIX COEIMHEHUH: COJIbBaTallMOH-
Hble, TUJIpaTalMOHHbIC, KUCJIOTHO-OCHOBHBIE, PEAaKUHUHU 3aMEUICHUs, WHEPTHBIE U
naOUTbHBIE KOMIUIEKCHBIE COSIMHEHUS. 3aKOHOMEPHOCTh TpaHcBusiaus .M. Yepnse-
Ba.

46. OCHOBHBIE TMOJIOKEHUSI TEOPUM KpUCTALIMYECKOTo mojs. Pacmernnenue
SHEPruu  d->JIEKTPOHOB B TMOJSAX  PA3IMYHOM CUMMETPUU:  OKTa3JPUUYECKOM,
TETPA’PUUYECKOM, KBaIpaTHOM. DHEPrusl CTa0MIN3alMK T0JIeM JIMTaH/10B. Bricoko- 1
HU3KOCIIMHOBBIE KOMIUIEKCH. CHEKTPOXUMUYECKHM psin  JurasgoB. Komrmiekchbl
CWJIBHOTO M CJTa00To Mo, X KOH(QUTYpaIlMi U MaTHUTHBIE CBOHCTBA.

47. BnusiHue KomIuiekcooOpa3oBaHus Ha MPOTEKAaHHE OOMEHHBIX U OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

48. Bogopo.

Haxoxnenue B mpupone. M3oronel Bomopoma. CTpoeHHE aToMa M MOJIEKYJIBI.
[Tonoxxenue Bomopoma B Ilepmommueckoit Cucreme JI.M. MenneneeBa. CreneHu
okHciIeHusA. PU3NYECKHEe W XMMHUYECKHE CBOMCTBA BOJIOpOAAa. MeTOoabl MOTy4eHUs
BOJIOPOJIa B MMPOMBITINIEHHOCTH U JIA00PaTOPHUH.

CoenuHeHus BOAOpoOa U UX cBoicTBa. Tsbkenas Bona. ['uapuabl, ruipu-uoH Kak
JUTaH/.

IIpuMeHeHne BoIOpoaa U €ro CoOeIMHEeHN. BonopoaHas sHepreTuka.



49. JIutuii.

Haxoxnenune B mpupone. [lonydeHrne MeTasIMYeCKOrO JIUTHUS, €T0 XUMUYECKUE
cBoiicTBa U mpuMeHeHrne. OTHOIICHHE K KUCIOTaM, BOJIEC U Pa3IMYHBIM OKUCIIATEISIM.
CoenuHeHHs € KHCIOPOJOM, a30TOM M BOJOPOAOM — IOIYYEHHE U XUMHYECKHE
cBoiicTBa. BakHelimme coequHeHus JuTusa. MaopacTBOpUMbIe COMH. AKBOKOMIUIEKC
JUTHSL.

50. HaTpwii, kanuii, pyouanii, ie3ui.

Haxoxnenue B mpupone. IlpuponHbie coeMHEHUS IIEIOYHBIX METaUIOB Kak
CBIphE XUMHYECKON MpoMbIIUIeHHOCTH. [lomydeHne MeTamuioB B CBOOOJHOM
COCTOSIHUH, UX XMMHYECKHE CBOWMCTBA U mpuMeHeHHe. OTHOLIECHHE K KUCIOTaM, BOJIE.
PacTBOpeHUE MIETOYHBIX METAIIIIOB B KUJAKOM aMMHUAKE.

CoenvHEHNs C KHUCIOPOAOM — OKCHJIbI, IEPOKCUIBI, CYNEPOKCHIBl U O30HUJBI,
MOJTy4YeHUEe, XUMUYECKUE CBOMCTBA U IIPUMEHEHHUE.

[I'unpunpl. ['MapokcuIbl MIETOYHBIX METAJUIOB, MOJyYeHHE, XUMHUUECKUE CBOMCTBA
U [npuMeHeHHe. Baxueilline CcoiaM: TraloreHujbpl, HUTpPaAThl, KapOOHATBHl W
rUApoKapOOHaThl, MOJyueHHe U XuMUyeckue cBoicTBa. Coja, mojlydeHue CoAbl IO
Conbse u Jlebmany. [Toram. Kanuiineie ynoopenus.

KomMrnekcHbie coeTnHEeHUs MEeT0YHBIX METAJUIOB.

51. Menp, cepebpo, 30mm0T0. Haxoxaenue B npupoze. [IpombliieHHOE oTyYeHne
meTaisioB. CriaBel MeJI U 30JI0Ta, UX CBOWMCTBA U pUMeHeHue. [lonoxkeHne MeTamion
B DJIEKTPOXUMHUYECKOM psIy HampspDKeHHs. XUMHYECKHE CBOWCTBA METAJLIOB,
OTHONICHHE K KHCIIOTaM U IIeJI0YaM, Pa3IUYHbIM OKHCIUTEISIM.

Coenunenus menu (I) m menu (II), mX XUMHUYECKHE CBOWCTBA M NPHMECHEHHE.
[Ipumenenne ammuakata Menu (1) st OYMCTKH Ta30B OT KUCIOPOJaa. AMMHAKAT MEIH
(ID).

Coenunenus cepebpa (I) u (II) m ux xuMHuUeckue cBolcTBa. MajaopacTBOpUMBIE
coenuneHus: cepebpa (I). Kommnekcubie coemunenus cepebpa (I). BzaumopeiictBue
ranmoreHu10B cepedpa (I) ¢ pactBopamu ammmaka, kapOoHAaTa aMMOHHUS, THOCYIb(haTa
HaTpus. CBEeTOUYBCTBUTEIBHOCTh coeqUHEHUH cepedpa (1).

Kowmmnekcusie coemunenus 3onora (III) u (I), mx momyueHHMe U XUMHUYECKUE
cBoricTBa. Kommekcusie kucnotsl 30mota (I11). Hunanuaasie komrmiekcs 3o5o0ta (1).

52. bepunuii.

Haxoxnenue B mpupojae, MNoiaydeHHe MeTanueckoro Oepumus. CriaBbl
OepuJIIUsl, UX CBOWCTBA U NMPUMEHEHHE. XMMHUYECKUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KUCJIOTaM, IIeJ04YaM, pa3IndHbIM OKUCHUTeNnsIM. OKCHUJ U THAPOKCUI OSPHILIHS U UX
CBOMCTBa. AKBO-, THIPOKCO-, pTopuaHbIe KOMIUTEKChl Oeprimnus (11).

ToKCHYHOCTH COeTMHEHUH OepusIIus.

53. Maruwuii, Kanbluii, CTpOHIINNA, Oapuil.

Haxoxnenve B mpupoje, MOJydyeHHUE M MPUMEHEHHE METaNIMYeCKOro MarHusl.
CnnaBel Mar"usi, UX CBOMCTBa W mpuMeHeHue. OTHOIIEHHWE MarHusi K KHUCJIOTam,
niesioyaM, pazIuyHbIM OKHCIUTENsIM. VMcnonp3oBaHuME MarHusi A BOCCTAHOBIJICHUS
3JIEMEHTOB M3 OKCUAOB. OKCHI W THUIPOKCHI MarHus, UX CBOMCTBa. PacTBopeHme
TUAPOKCUIA MAarHUS B COJISIX aMMOHHSI.



[[lemouHO3eMeNbHBIE METAUIBl — KalbIlUd, CTpoHIMHA, Oapwii. Haxoxnenwe B
npupoge. Ilonydenne M XuMU4eckue CBOWCTBA MeTaioB. OTHOIIEHHE K BOJIE,
KHCJIOTaM, PA3JIMYHBIM OKUCIUTENSIM. PacTBOpeHHE METalIOB B KUIKOM aMMHAKeE.
B3aumopeiictBue MeTaminoB ¢ KUCIOpPoaoM. OKCHUJbI, IEPOKCUIBI U TUAPOKCHUJIBI, HX
cBoiicTBa. ManopacTtBopuMble coiu: cynbdatel, Gocdarsl, kapOOHATHI, IEPEBOJ UX B
pactBop. CynbdaToxomruiekc kambius (II).

Tepmuueckass aucconuanusi kapOoHatoB. Heramenas u rameHas W3BECTb.
JKEcTkoCTh BOABI U €€ YCTpaHEHUE.

54. luuk, xaamui, ptyTh. HaxoxaeHue B npupoje, MOJyYEeHUE METAIIOB, UX
npuMeHeHue. HaxokleHne MeTalyiIoB B 3JIEKTPOXUMHUYECKOM pSly HaNpsKEHUSI.
Xumuueckue cBorcTBa. OTHOUIEHUE K KUCIOTaM, LIEI0YaM, Pa3InYHbIM OKUCIUTEIISIM.
OxucneHne MeTallIndeCKOM pTYTH JIEMEHTapHOH cepoi, xsopuaom xesnesa (I1I).

AKBO-, TUIPOKCO-, aMmMHauHble KoMIiekehl HuHKa (II) u kagmus (II). Coenunenus
prytu (I) u (II). Iucnponopumnonupoanue coneit prytu (I). Konmenuus wHepTHOU
(6s%) »nexTpoHHOI mapel. BzaumopeiictBue coneii prytn (II) ¢ pacTBOpoM aMMuaKa.
Ammnopeaknus. PeaktuB Heccrnepa. OcoOCHHOCTH AIEKTPOIIUTUYECKON JTUCCOITHAIIIN
coxeti prytu (II).

TOKCUYHOCTB KagMUsl, PTYTU U UX COCIUHEHUN.

55. bop.

Haxoxxnenue B mpupojae, MOIydyeHUE, XUMHUYECKHEe CcBoWcTBa. (OTHOIIEHHE K
KHCTIOTaM, IIeJiouaM, pa3lInYHbIM OKHUCIHTENsM. bopaHbl (coemuHeHust Oopa ¢
BOZIOpOIoM). TpEXIIeHTOBBIEC IEKTPOHOIS(UITMTHBIC CBA3U B AuOopaHe. [IpumeneHmne
OooprugpunoB. bopHas u monuOOpHBIE KUCIOTHL, UX coid. Mera- , opTo-, TeTpa-
Ooopatel. Terpabopar Hatpust (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
B3anMozeiicTBre Oyphl ¢ KHCIOTaMH U MIEI0YaMHU.

["amorennapl Oopa kak kucioThl Jlptouca. Terpadropoboparsl. Hutpua OGopa
(3:1600p, OOpa3oH), €ro CXOACTBO C aTMA30M U TPAPHUTOM 110 CTPOSHHIO U CBOWCTBAM.

[Ipumenenue coequHenuit 0opa, UX TOKCHYHOCTb.

56. AntoMUHUA.

Haxoxnenne B npupone. Ilomydenue wmerammueckoro amoMmuHusa. Ero
XUMUYECKHE CBOWCTBA M IpuUMeHeHHe. AmtoMuHOTepMUA. CIUTaBbl AIFOMUHUA.
OTHollIEHHE aTIOMUHUS K KUCJIOTaM U IIeJiouaM, pa3indHbIM okuciaurensiM. Okcun u
TUAPOKCHUJ AIFOMHHHUSI, aFOMUHATHI U THAPOKCOKOMIIJIEKCHI. AJTIOMUHUEBbIE KBACIIbI.
I"anorennapl amOMUHUS Kak KUCIOTHI JIbtonca. ['mapumoantoMuHaThl, X CBOMCTBA.

57. I'annuii, U”HAUM, TaJLJIUHA.

[Tonyuenue MeramioB, UX XHUMHYECKHE CBOMCTBA. OTHOIIEHHE K KHUCIOTaM,
niesioyaM, paszlinyHbIM  OKUCHHUTENAM. OKCHUABI U THUJIPOKCU[IBI, HUX XHUMHUYECKHE
cpoiictBa. Coemunenuss tamwmust (I) u (III). ManopactBopumbie comu tammmst ().
OxucnurenbHpie cBoiicTBa coeauHeHudd Taymus (III). TokcuuHOCTH CcoenMHEHMI
TaJINA.

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

Haxoxnenue snemeHTOB B mpupoje. [lomydyeHne meramioB U UX IpPUMEHEHUE.
OTHOLIEHHE METANIOB K KHUCJIOTaM, IIeio4YaM, Pa3iudyHbiM OKUCIHUTENsIM. CXOJCTBO
xumudecknx cBoicTB ckaunus (I11) u amromunams (I10).

Jlantanuael. MIX npumeHeHue B TeXHUKE. XAapaKTEPHbIE CTEIEHU OKUCICHUS.
OxucnutenbHble cBoiicTBa 1epus (IV) u BoccranoBuTenbHbBIE cBolicTBa eBporus (11).



AxtuHuAbl. VX mpuUMEHEHHE B TEXHUKE. XapaKTEPHbIE CTENEHH OKHUCJICHUS.
CoenuHeHus aKTUHUOB B BBICOKUX CTETICHIX OKUCIICHUS.

Ponp akTMHMI0B KaKk MaTepUalioB Ul sIACPHON TEXHUKU.

59. Yraepog.

Haxoxpaenue B mpupoje. AIIOTpOITHbIE MOAUGUKAIIMN yTIAepoaa: anmas, Tpadur,
kapOuH, ¢ymaepersl. Crexnoyriaepon. Mx  mpumenenue.  Yriaepojga — Kak
BOCCTAaHOBHUTENb U ajicopOeHT. KapOu bl 1 ux cBOMCTBA.

OTHouIeHUe yriiepoia K KUCI0TaM, eno4YaM, pa3InuyHbIM OKUCIUTENIM. OKCHIbI
yriuepona. BoccranoButenbHbie cBoiicTBa okcuaa yraepoga  (II). KapOGonwmmsr
METaJUIOB. YTOJbHAs KUCIOTa, e€ HeycToiunBocTh. KapOonartel. KansimaupoBanHast u
MUTHEBAs COJIA.

Cepoyraepon. ['anorenuibl U okcorajioreHuabl yriaepoja. CoequHeHus yriepoaa
C a30TOM: [ULHAH, LHUAHOBOJOPOAHAs, I[MAHOBAas, W30LIMAHOBAs, THOLIMAHOBAs
KHMCJIOTBI U UX COJIA. [{naHuIpl M THOLIMAHATBI KAK JIUTaH]bl. TOKCUYHOCTh COETMHEHU I
yrieposa.

60. Kpemuui.

Haxoxnenue B mnpupope. IlomyueHue KpemMHHUs, €r0 XMMHUYECKHUE CBOWCTBA U
npuMeHeHue. OTHOIIEHHWE KPEMHUS K KUCTIOTaM, IIeJIoYaM, Pa3uyHbIM OKUCIUTEIISM.
Oxcun kpemuus (IV). KpemueBbie kucioTsl U cuiikathl. JKuakoe crekio. Keapiesoe
U OOBIYHOE CTEKJIO. ANOMOCWIMKATBI W 1eoNuThl. COeOMHEHHS KPEMHHUS C
ranoreHamu. ['ekcadropokpemueBast kuciaora. CUIHIHMIB METAIIOB, HUTPUI KPEMHHUSI.

Ponb smeMeHTapHOTO KpEMHHUS M €r0 COCIMHEHUN KaK MaTepuajoB COBPEMEHHOM
3NeKTpOHUKHU. [[puMeHeHne CoOeTMHEHNI KPEMHUS.

61. 'epmanuii, 010BO, CBUHEIL.

Haxoxnenue B mpupoxe. Ilomyuenne m xumuueckue cBoiicTBa. Haxoxxnenue
METAJUIOB B JJIEKTPOXMMHUYECKOM DAy HampsokeHus. OTHOLIEHHE K KHUCIOTaM,
miesnioyaMm, pasnuyHeiM - okuchutenasM. Oxcuapl XO u XO2 , TUIPOKCHUABL,
TUIPOKCOKOMIUIEKCHL. 0- W [- ONOBSIHHBbIE KUCIOTHL. CynbQuIbl W WX CBOHCTBA.
Tuocomnu onosa (IV).

Coenunenus onoBa (II) kak BoccraHoBuTenu W coenuHeHus cBuHia (IV) kak
OKHCJIMTENHN B KUCJIOW U 1IeI0YHOM cpefax. CBUHIIOBBIN CYpHK.

[IprumeHeHue repmMaHus, 0J0Ba U CBUHIIA, U UX COCAMHEHHUN. TOKCMYHOCTh CBUHIIA
U €r0 COCTUHEHUN.

62. TutaH, HUPKOHUM, radHHIA.

[Tonyuenue MeramioB, MX CBOWCTBa M HpuMeHeHHE. OTHOILIEHHE K KHCIOTaM,
miesioyaM W rajoreHaM. OKCHUIbI, THUIAPOKCUABI, OKCOTHAPOKCOCOCAMHEHHUS W HX
cBoiicTBa. CTapeHue rufpoOKCHUIOB.

[IpumeHenne TuTaHa, TUPKOHUS, TAQHUS U KX COSTUHCHHUIA.

63. Banaauii, HHUOOW#, TaHTAJI.

[Tomyyenue, XMMHUYECKHE CBOWCTBA, IPUMEHEHHE B Kaue€CTBE KOHCTPYKIIMOHHBIX
MarepuanoB. OTHOLIEHUE K KHUCIIOTaM, IIEJI0YaM, Pa3JIudHbIM OKHCIATEIIM. OKCHIBI,
rajoOreHuIbl, OKCOraJIOT€HUIbI U COJIH.

64. Xpom, Monub1eH, Bosbppam.

Haxoxnenne B npupoae. Ilomydenme.  HaxoxxneHne — metauioB B
ANEKTPOXUMUUYECKOM psly HampsbkeHus. [IpuMeHeHue B KauecTBe KOHCTPYKIIMOHHBIX



MaTepuaioB. XUMHUYECKHE CBOMCTBA, OTHOIIECHHE K KUCIIOTaM, IIejao4YaM, pPa3InyHbIM
okuciutensM. CTpoeHHe U CBOMCTBA KapOOHUIIOB.

Coenunenus xpoma (II) , ux BoccraHOBHUTENbHBIE cBOKcTBA. COEIUHEHHS Xpoma
(IIT), okcua U TUAPOKCHUJ, XPOMHUTHI U THIPOKCOKOMIUIEKCHI. OKUCICHHE COSTUHEHUN
xpoma (II). Coenunenust xpoma (VI): okcua, XxpomoBass U JUXPOMOBAsT KHUCIOTHI,
XpoMaThl U JUXPOMATHI, UX MOJyYeHHEe, XUMUYECKUE CBOMCTBA U B3aUMHBIE IT€PEXO/IbI.
OxkucnurenbHple cBOMcTBAa coenuHeHnit xpoma (VI) B KHUCIION W MIENOYHOM cpenax.
[TepokcoxpoMOBbIE COEAMHEHHUS.

TOKCMYHOCTH COEAMHEHUI XpOoMa.

Ycroituubie coenunenust moiubaeHa (VI) u Bomedpama (VI). MonubnenoBas
KUJKOCTh KakK peareHT Ha (¢ocdar — uoHsl. ['erepononucoennnenus. bronorndeckas
pOJIb COeTMHEHUI MO0 IeHA.

65. Mapranen, TeXHeIuH, peHU.

Haxoxnenue B mpupo/ie, NoJy4eHHE MPOCTHIX BEUIECTB U UX CBOWCTBA.

KapGonunpabie komiuiekcel mapraniia (O) m penus (O). Okcua W THIPOKCHT
mapranna (II), ux cpoiictBa. Okwucinenne coenunenuid Mapranmna (II) B pazmuanbIX
cpenax. Coequnenus mapranma (III).

Oxkcupa mapranua (IV) (muposro3ut) U ero XMMUYECKHe CBOWCTBA, MOBEJACHHUE B
KHUCIIBIX U LIENOYHBIX cpefax. OKHUCIUTENbHO — BOCCTAHOBUTEIbHAS JABOMCTBEHHOCTh
coenqunenuit mapranmna (IV). Coenunenuss mapranna (VI), uX OKHCIUTENBHO —
BOCCTAHOBUTEJIbHBIE CBOMCTBA U AUCTIPONIOPLIMOHUPOBAHUE.

Coenunenus mapranna (VII), okcua, MaprasieBas KHCJIOTa, TE€pPMaHTaHATHI,
MoJIydeHHe, XMMHYECKHE CBOMCTBA. B3pwiBoomacHocTh oxcupa wMapranma (VII).
[lepmanranat Kaausi, €ro OKHCIMTEIbHBIE CBOMCTBA B KHUCJIOW W ILIETOYHOM cpenax,
npuMmeHnenue. [luponus nepmanranaTta Kamus.

66. XKene30, k0OAIbLT, HUKEIIb.

Haxoxxnenue B npupojne, MoaydyeHUe METaUIOB U uX cBoicTBa. CIUiaBbl XkKelesa,
KoOanbpTa, HUKENd M UX TnpuMmeHeHue. KapOoHunbHble KoMIiutekchl sxene3a (0),
kobOanbTa (0), Hukens (0).

HaxoxieHne MeTaioB B 3JEKTPOXUMUUYECKOM psy HampspkeHus. OTHOILIEHHE K
KHCJIOTaM, menodaM, paznmudHbiM okuciurtensM. JKemeso (II, III), koGanst (II, III),
Hukens (I, II1), ux okcuabl, THIPOKCHIBI.

AMMuak, Bojaa, GTOpUA— MOH, THOLMAHAT- MOH, I[MAHHJ- HOH KakK JHUTaHibl B
komruiekcax skenesa (I, III), ko6ansTa (II, III), Hukens (II). YcmoBue ycToHYMBOCTH
coequnenuit kobanpra (II) u (III) B BomHbIX pacTBOpax. OKHUCIUTENBHBIE CBOWCTBA
coenqunenuit xkeneza (III), BoccraHoBUTENbHBIE CBoicTBa coenuHeHuid kemeza (II).
Conb Mopa. @epparts!.

JIMMEeTHIITIINOKCUMAT HUKEIIS.

Ponb coenmnuennii sxene3a u koOanbTa B OMOJIOTUYECKHX MPOIIeccax.

67. IlmatuHOBBIE MeETAIBl (PYTEHUW, pOAWH, TaUIAIANA, OCMHH, WPHUINM,
TJIaTHUHA).

Haxoxnenune B mpupoze. IlomokeHne MeTamuioB B 3JIEKTPOXUMHYECKOM PAILY
HanpspkeHus. [IpuMeHeHne NIaTUHOBBIX METAJUIOB U MX COEAWHEHHI B COBPEMEHHOU
TexHuke u MemuiuHe. CrocoObl MepeBojia MUIATHHOBBIX METANIOB B PaCTBOPUMEIE
coenuHeHus. OTHOIIEHHWE Maulaaus ¢ IUIATHHBI K LAapckod Bojake. Ponb
KOOPJMHAIIMOHHBIX COSTUHEHHUI B XUMUU TUIATHHOBBIX METAJLIOB.



68. A3or.

Haxoxnenne B mnpupozae. Ilonmydenue u npumeHeHue asora. XUMHUUYECKass
WHEPTHOCTh MOJICKYJIIPHOTO a30Ta U CIOCOOBI ero cBs3biBaHus. COeTUHEHHS a30Ta C
BOZIOPOJIOM. AMMHaK, €ro XMMU4eckue cBoicTBa. XKuakuit aMMuak Kak pacTBOPUTETb.
AMuabl, UMHUIBI, HUTpUIbl. PaBHOBecHss B  BOJAHOM  pacTBOpe aMMHaka.
BoccranoBurtenbHbIE CBOMCTBA aMMHaKka M €ro COJIEM B BOJIHBIX pacTBOpax. AMMHaK
kak Jurana. Crpoenne unoHa amMMoHusA. ConM aMMOHHMS, HMX TOBEACHHE IIPU
HarpeBaHuu.

I'mapasun u ruapokcunamud. [lomydyenue, ctpoenue, XxumMuieckue cBorcra. Conu
TUAPA3OHUS U THAPOKCUIAMMOHHUSI M HUX cBoWcTBa. [IpumeHeHue rujpazuHa u
TUAPOKCHIIAMMHA W HX COJIM B KadyecTBE BOCCTAHOBUTENEH. A3UIOBOJOPOIHAS
KHUCI0Ta, a3uibl. [lonyuenue, ctpoeHrne, XUMUYECKUE CBOMCTBA.

Oxkcuabl azora. Ux monydenue. Oxcun azora (I), ctpoenue u cBoiictBa. Oxcuj
azora (II), ctpoenune, mapamarHeTusM MOJICKYJIbI, XUMHUUYECKHE CBoOWcTBa. HuTposmi-
noH kak Juraa. Oxcun azora (III), Tepmuueckas yCTOMYHMBOCTb, XWMHUYECKHE
CBOMCTBAa. A30THCTass KHUCIOTa, HUTPUTBL. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHAS
JIBOMCTBEHHOCTh HUTPUTOB. Hutput-mon kak muranna. Oxcupa azora (IV), ctpoenue,
napamMarHeTu3M MoJIeKyJsibl. BzaumonelictBue okcupa azora (IV) co menowamu u
Bogoi. Oxcun azora (V), cTrpoeHHe U CBOWCTBA. A30THAas KHUCJIOTA, MOJYyYEHUE B
MPOMBIIUIEHHOCTH. XUMHYECKHME CBOMCTBA Aa30THOM KHCJIOTBI M HHUTPAT-HOHA.
CaoiicTBa cMeceil a30THOM KHUCIIOTHI C COJISTHOM (11apckasi BoJIKa), TUIAaBUKOBOM, CEpHOM
kucinoramu. HuTpaTel U ux TepMuyeckas yCTOMYMBOCTh. OKHCIHMTENbHBIE CBOMCTBA
HUTPATOB B PACILIaBAX.

69. ®ochop.

Haxoxnenue B mpupone. Ilomydyenue. Ammorpornubie momudukanuu dochopa u
UX PpEeaKIHOHHAs CIOCOOHOCTh. XHWMHYECKHE CBOMCTBA, OTHOILIEHHE K KHUCIIOTaMm,
niesouaM, pasugHbIM OKUcCHUTENsIM. DochuH, €ero NMpou3BOIHBIC, UX XUMHYECKHE
cBoiictBa. PochopuoBaructas u ocdopucras Kuciorbl, ux conu. Ilomyuenue,
CTPOEHHE, OCHOBHOCTb, BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Oxcun docdopa (V), nmonyyeHue, XMuMUUECKHE CBOWCTBA, OCYyIIAIOIIee NEHCTBUE.
®dochopupie  kucaotel:  MetadochopHas, audochopHas, oprodochopHas, uxX
noyydeHue, B3auMHBIe Tmepexonbl. docdarel, Tuaponu3 docdaros. bydepubie
pacTBOpsI Ha OCHOBE (OCHOPHON KUCIIOTHI U €€ COJICH.

[lamorenuapl u  okcorajmoreHuabl (Qochopa, UX TMONydYeHHE, CBOMCTBA,
B3aMMO/JICVICTBUE C BOJIOM.

[Mpumenenne docdopa u ero coenunenuii. DochopHbie ya0OpeHUs.

70. MbIUBSK, CypbMa, BUCMYT.

Haxoxnenne B mnpuponme.  Ilomywyenme.  IlonmoxeHwe — MeramioB B
3JEKTPOXMUMHYECKOM psily HanpspkeHHus. OTHOLIEHHME K KHCIOTaM, IIeJIo4aM,
pa3nuuHbM  okucauTensIM. COEIMHEHHsI C AaKTHMBHBIMM METaUIAMHM U BOJOPOIOM.
CBolicTBa BOJOPOJHBIX COEAMHEHHM, CTpOCHHE MOJEKyJd. OKCHIbI, THAPOKCHUIBI,
ranoreHuasl Mbimbika(Ill), cypemsi(Ill), Bucmyrta(Ill), mx xuMuuyeckue CBOMCTBA.
Okcoranorenusl cypbmsl (I11) u BucmyTa (111).

Coenunenus Meimbsika (V), cypbMbl (V). OKCUABI, TUAPOKCUIBI, TATOTCHHUIBI, UX
XMMHYECKHE CBOMCTBA. BUCMyTaThl, UX MOJYyYEHUE U OKUCIUTEIBHBIE CBOMCTBA.

Cynbdunst merbska (111, V), cypsmst (I11, V). Tuocomu. Cynspua Bucmyra (I1I).



TOKCHYHOCTh COETMHEHNUI MBIIIbSKA, CYPbMbI U BUCMYTA.

71. Kucnopoa.

Haxoxnenue B npupone. Amiorponust kuciaopoga. CTpoeHHE aToMa U MOJIEKYJIbI
kuciopoja. Pu3nueckue W XUMHUYECKHE CBOMCTBA KUCIOpOJa U €ro IpUMEHEHHE.
[Tonydyenue kuciaopona B MPOMBIIUIEHHOCTH W JiabopaTopuu. OKCHIBI OCHOBHEIE,
KHUCTIOTHBIE U aM(poTepHble. [ MIPOKCUIBI U THAPOKCOKOMITIIEKCHI.

O30H, €ro Mojiy4eHue U XMMUYECKUE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUIBI.
O30H B atmMoc(epe, “030HOBBIC JIBIPHI .

Bona. Anomanust e€ HeKOTOphIX (pu3ndecKkux cBONUCTB. CTpOEHUE MOJICKYJIBI BOJIBI.
Acconpanust MoOJIeKysl Bojabl. Boma Kak pacTBOpUTENb. JIEKTPOJIUTHYECKAS U
TepMUYECKas NUCCOLHUALMS BOAbL. XUMHYECKHE CBOMCTBA BOJBI. AKBOKOMIUJIEKCH U
KPUCTAJUIOTUAPATHI. ['a30Bbie KJIaTpaThl HA OCHOBE BOJBI.

[Tepokcun Bomopoaa, €ro MOJMy4YeHHE, XUMUYECKHE CBOWCTBA M MPUMEHEHUE.
[lepokcun Bomoposa Kak OKHCIUTENb W BOccTaHOBUTENb. [lepokcuapl  u
MIEPOKCOKUCIIOTHI, CYNEPOKCHABl — MX I[OJIy4YeHUe, XUMHUYECKHE CBOWCTBA U
IIPUMEHEHUE.

72. Cepa.

Haxoxnenne B mnpupoje, NOJYYEHHE DSJIEMEHTApHOM cepbl. AJIIOTPOMUS.
XUMHYECKHE CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHMCIO0TaM, Ilejodam,
Pa3IUYHBIM OKUCITUTEIISIM.

CepoBoiopos, €ro MNOJy4YeHHE M XHUMHUYECKHE CBOICTBa. ManopacTBOpUMBIE
cynbduapl, crnocoObl TmepeBeneHUs B pacTBOp. OKHCIEHHE MallOpacTBOPUMBIX
cynbpuaoB a3oTHOM kucimoTo. [lomucynbduasl, cynbhan (MHOTOCEPHHUCTHIN
BOJIOPOJT), UX CBOMCTRA.

Okcun cepsl (IV), ero momyueHne B TPOMBIIIJICHHOCTH W JIaOOpaTOPHH,
XMMHYECKHE CBOWCTBA. TOKCHMYHOCTH JuOKcuAa cepbl. CepHUCTash KUCIOTa M €€
ycroiunBocTh. CynbGuUTbl U TUAPOCYIbGUTH, UX Tuaponu3. CynbQur- HOH Kak
nurana. BoccranoBurtensHble cBoiicTBa okcuua cepbl (IV), cepHHCTONM KHUCTOTHI,
Cynb(UTOB. JIMTHOHUTHI, TUTHOHATHI — X XUMUYECKHE CBOMCTBA.

TuocepHass xkuciora u Tuocynbdpar Harpus. Tuocynbdar HaTpus Kak
BOCCTAaHOBHUTENb M JIMTaH. Paznoskenue tnocynbdara cepedpa.

Okcun cepel  (VI). Ilomyuenume, crtpoeHue wmodekyasl. CepHas KHUCIIOTA.
HuTpo3HBIII W KOHTAKTHBIM CHOCOOBI MOJyYeHHs. XUMHUYECKHE CBOMCTBA CEPHOM
kucnotsl. [Ipumenenue. Jleruapatupyroiiee A€HCTBHE KOHIIEHTPUPOBAHHOW CEPHOMU
kucioTel. Jlucepnast kwucinora. Omneym. IlepokcocepHble KHUCIOTBI M HX COJIM.
[lonmyyenue wu cBoiicTBa. ['amoreHuapl W OKcorajmoreHuanl cepbl. [lomydenue,
B3aMMO/JICVICTBUE C BOJIOW U C pAaCTBOPAMH LIETOUYECH.

73. CeneHn, Temnyp.

Haxoxnenue B mnpupoje, mojiydeHue. AJuioTponus. OTHOIIEHHWE K KHUCIOTaM,
nies1049am, pa3IMuHbIM OKUCIUTENSIM.

Coenunenus ¢ BogopoaoM. Okcuabsl XO2 u XOs3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEJUTYpOBOM  KHUCIOTBHL. OKHCIUTENIBHO — BOCCTAHOBUTEIbHAS
JIBOWCTBEHHOCTH coeanneHuit cenena (IV) u temnypa (IV). TOKCHYHOCTH ceneHa U €ro
COEMHEHUM.



74. @ToD.

Haxoxxnenue B npupoae (mnaBukoBsii mmar). [lomydenue gropa, ero xumudeckue
CBOWCTBA W NpHUMEHEHHe. Marepuanbl, yCTOHUMBBIE IO OTHOLICHHIO K (ropy.
BsaumopeiictBue ¢ropa ¢ Bomo#, pactBopamu Imenoueid. Dropuabl KUCIOpoOJa.
dropoBoaopoa, GTOPOBOIOpOIHAS (TIJIABHKOBAsA) KUCIOTA, XMMHYECKHE CBOMCTBA W
npuMeHeHne. Poib BOJOPOMHBIX CBSI3€H B CBOMCTBAaX (DTOPOBOIOPOTHON KHCIIOTHI.
I'uapodropunbl. ropua — noH kak aurana. CoexuneHust GTopa ¢ 6JaropOIHBIMU Fa3aMH.

75. Xmop.

Haxoxnenue B mpupoze. IlomydyeHune B MPOMBIIUIEHHOCTH W J1abopaTopuw,
XMMHUYECKHE CBOICTBA U NPUMEHEHHE. XJIOPOBOIOPOA U XJIOPOBOJIOPOAHAs (COsiHAs)
KHCJI0TA, IIOJyYEHUE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPUA — MOH KaK JIUTaH/I.

B3aumopelictBue xinopa ¢ BOAOWH (XJIOpHas BOJAA), pacTBOpaMM IIEJIOueH,
KOHCTaHTBHI PABHOBECHSI.

Coenunenus xmnopa ¢ kuciaopoaoM. Okcua xmopa (I), xJmopHOBaTHCTasT KHUCIIOTA,
TUIIOXJIOPUTHI, IOJYyYEHUE, CBOMCTBA. J{MCIpONOPUHMOHMPOBAHUE THIOXJIOPUTOB.
Xmopnast (OenmwibHast W3BeCTh), € cBoiicTBa W mpuMmeHenue. Okcua xmopa (IV).
JucnponopuuoOHMpOBAHUE B BOJAHBIX M IIEJOYHBIX PACTBOpPAX. XJOPUCTas KUCIOTA,
XJIOpUTHL. XJIOpHOBaTasi KUCIOTA, XJIOpAThl, XUMHUYECKHE CBOMCTBA U MPUMEHEHUE.
Xnopat kanust (0epToJIeTOBA COJb) U €0 OKUCIUTENbHBIC CBOMCTBA. XIIOpaT Kamus Kak
TBEPAO(DA3HBII OKUCIUTEND. J[UCTIPOIOPIIMOHNPOBAHHE XJIOPATOB.

Oxkcuasl xiopa (VI) u(VII), ux B3aumoneicTBue ¢ BoAOW. XJIOpHAs KUCIOTa U
NEPXJIOPATHI, UX MOJYYEHUE, XUMUYECKUE CBOMCTBA U TPUMEHEHNE. B3ppIBOONIaCHOCTH
NEPXJIOPATOB TSKEIBIX METAIIOB.

CormocraBineHrue KHUCIOTHBIX M OKHCIMTENIBHBIX CBOMCTB KHCIOPOACOAEPIKALIUX
KHUCJOT XJI0pa. TOKCHYHOCTH XJI0pa U €r0 COCAMHEHUM.

76. bpom, nog.

Haxoxnenue B mnpupoje, MONydeHHE, XMMHYECKHE CBOMCTBA M IIPUMEHEHUE.
PactBopumocTh OpomMa W HOZa B BOJE M OPraHUYECKHX PACTBOPHUTEIISX.
[onuranorenuasl. [loBeneHne OpomMa M MoJa B BOJE M INEIOYHBIX PAcTBOPAX,
KOHCTaHTHI paBHOBecHsl. Peakius Opoma u nojaa ¢ THOCYIb(haTom HATPpHSL.

bpomoBonopon, OpomoBomoponHast — Kuciora, Opomunsl.  HomoBomopon,
MOJ0BOAOPOAHASA KUCHO0Ta, noauabl. [lonmydeHune u xumudeckue cBoiictBa. bpomua- u
WOJM/I— NOHBI KaK JIMTaH/IbI.

Kucnoponconepsxaiue Kuciaotsl OpoMa 1 nojaa u ux coiu. CrnocoObl NoayyeHUs U
XUMHUYECKHE CBOWCTBA. bpoMHOBaTass W WOJHOBATash KHUCIOTHI, OpOMHAs W HOIHAs
KUCIOTHI ¥ UX cosii. OcOOEHHOCTH THAPATHBIX (POPM MOJIHOW KHUCIOTHI.

Wnurepranorennnpl. OTop-XJI0p yriaeBOAOPOAbI, AIKOJIOTMUECKHE IOCIEICTBUS
MPUMEHEHUS.

77. bnaropoHble Ta3bl (TeIHii, HEOH, apTOH, KPUITOH, KCEHOH, PaJOH).

Haxoxnenue B mpupone, nonydeHue M npuMeHeHue. OCOOEHHOCTH CTPOEHUS
AJICKTPOHHBIX 000J0YeK aToMOB OjaropogHbix ra3oB. CmocoObl  TOydeHUS
coeMHEeHUH 0JaropoAHbIX ra3os.

Oxcodropuapl, OKCHABI W  KHCIOPOJCOAEp)KAIME  KUCIOTHI  KCEHOHA.
B3aumopeiictBue (GTOpUIOB KCEHOHA C BOJOW M pacTBOpaMHM Iiesiouel. XMMHUYECKUE
COCIMHEHUsI Jpyrux OJaropogHbIx razoB. IlpuMeHeHue ONaropofHBIX ra3oB U HUX
COCIMHECHUM.



K sK3ameHy [OMyCKalOTCsl CTYICHTHI, BBIOJHUBIINE BCe (OPMBI TEKYIIETO KOHTPOJI.
IIpu coade sk3aMeHa, CTYAEHT IIOJIy4aeT TPU BOIPOCA U3 IIEPEUHs], IPUBEIECHHOIO BBIIIIE.
Bpems noAroToBKH CTyJIEHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MHH.

4. MeToan4yeckre MaTepuaJbl IJsl ONpeaeeHUs NMPoueayp OUeHMBAHUS 3HAHUIA,
YMeHHUil, HaBbIKOB W (WJIH) ONbITA [JAeSTEJbHOCTH, XaPAKTEPU3YIOUIUX IJTaNbl
¢dopmMupoBaHus KOMIIETEHIMH.

[IpoMexyTouHass arTecTalusi MO JIUCHUIUIMHE MPOBOAUTCS B COOTBETCTBUH C
tpeboBanusimu CTII

CTO CIIGI'TU(TY) 016-2015. KC YKB/. ITopsinok npoBeneHus 3a4€TOB U YK3aMEHOB.





