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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs MO JUCHUIINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHSI 00pa30BaTe/IbHOI MPOrpaMMBbl.

B pe3ynbrare ocBoeHUs1 00pa30BaTeIbHON MPOrPaMMBbI CIICIIUATHTETa 00YJarOIIUIACS
JIOJI’KEH OBJIAJIETh CIEAYIOIIMMU pe3yIbTaTaMu 00yUYeHHUs 0 TUCIUILIHHE:

KOI[ 1 HAUMCHOBAHHEC

HHAWKATOPA HOCTUIKCHHA

Kon 1 HaumeHoBaHue MnaHupyemble pesynbTaTbl 06yYeHNs

obmenpodeccuonansHoii| 0OUENpodeccuonabHO (aeckpunTopbl)
KOMITETEHITHH KOMITETCHITHH
OIIK-2 OIIK-2.3 3HATb: TEOPETUYECKUE OCHOBBI
Crniocoben XUMHH, IEPUOANIECKYIO CUCTEMY
CnocoOGHOCTh UCTIOIB30BATH
UCIIOJIb30BATh AJIEMEHTOB, OCHOBHBIE 3aKOHBI
3HAHUA O CTPOCHUU
CHEIHAIM3UPOBAHHBIC XUMHH.
BELIECTBA JIJISl IPOBEACHUS
3HAHUSA . (3H-1);
HCCIIeI0OBaHMi B 00J1acTH
byH1aMeHTaIbHBIX YMeThb: OPUEHTUPOBATHCS B
OMOMH)KCHEPHH, . .
pa3ziesioB MaTeMaTHKH, COBPEMEHHOI HeOpraHN4ecKon
OMOMH(POPMATHKHU
bu3KKH, XUMHUH U XUMHH U OCMBICIICHHO
OHOJIOTHH IS UCIIOJIb30BaTh MOTyYEHHbIE
IPOBEICHUS TEOPETUYCCKHUE U NTPAKTUICCKHEC
HCCIICIOBAHUH B 3HaHUS B OMOTEXHOJIOTHI
obOactu (V-1);
OMOWHXCHEPUH, Bananers: ocHOBaMH TeOpHH
OMOMH(POPMATHKHU U (dbyHIaMeHTaIbHBIX Pa3/esioB
CMEXHBIX TUCIUILINH HEOPraHMYECKO XUMUH,
(Momymeit) MeToJaMH OOpaIIeHHs C

XMUMHUYECKMMHU MaTepHajaMH ¢
y4€TOM UX (PUBNYECKUX U

XUMHUYECKUX CBOWCTB
(H-1)




2. MecTo AUCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl.

JucuuniuuHa oTHocuTes K oosi3atenbHol yacty (b.1.0.08) u n3ywaercs Ha 1 kypee, 1 u 2
CEMECTP.

B MeToaunueckoM IuiaHe IUCLMILIMHA ONMUpPAETCss Ha 0a30BbIi Kypc OOLIEXUMHUYECKONH U
MaTeMaTHYeCKOM MOJArOTOBKH, NOJYYEHHBIH B IIKOJIE.

ITonmyueHHble B mpolecce U3y4eHHs TUCUUIUIMHBI « O0Imas 1 HeopraHu4eckasi XuMHsD»
3HaHUs, YMEHUS U HABBIKU MOT'YT OBITh HMCIOJb30BAHBI B HAy4YHO-HCCIIEIOBATENIBLCKON padoTte
OakayaBpa U MPH BBHITIOJTHEHUH BBITYCKHOM KBAIM(UKAITMOHHONW PaOOTHI.

3. O0beM ANCHUILINHBIL.

Bcero,
AKAICMHNUYCCKUX
JacoB

Bun yuebnoit paboTbl
Ounas ¢popma

o0y4eHus
OO0mas Tpy10eMKOCTb 1M CHUILIHHBI 12/432
(3aY4ETHRIX eNTUHUIL AKAIEMUYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejiem: 246
3QHSATHUS JICKITMOHHOTO THIIA 108
3aHATUSA CEMUHAPCKOTO THIIA, B T.4. 126
CEMHUHApBI, MPAKTUIECKUE 3aHATHUS 72
nmabopaTopHbIe pabOTHI 54

Kypcooe npoektuposanue (KP nmum KII) -

KCP 12

Jpyrue BUJIbl KOHTAaKTHOM pabOThI

CamocrositebHas padora 114

®opma Tekyuiero koutpoJs (Kp, kosr., yctH. onpoc) Kp, xomn.
YCTH. OTIPOC

®opma npome:xyTouHoii arrectauuu (KP, KII, 3ager, sx3amen) Ok3ameH 1 u 2

cemectp (724.)




4. Coepsxkanue TUCHUILTAHBI.
4.1. Pa3zgenpl IMCHMILIMHLI U BUABI 3aHATHH.

3ausaTus

CEMHUHApPCKOIo

THIIA,
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[Tepuoanueckuii 3aKOH U CTPOEHUE aTOMA. 10 4 8 OIIK-2
1
XHUMHUUYECKast CBA3b U CTPOCHUE MOJIEKY L. 10 4 2 8 OIIK-2
2
TepMoxXuMus M DJIEMEHTBl XUMHUYECKOU 8 4 2 8 OIIK-2
3 TEPMOJIMHAMHUKH.
XHUMHYECKOE paBHOBECHE. Kuneruka 8 4 2 8 OIIK-2
4 | XMMHYECKHUX PEaKLIHi.
PacTBOpBI 27E€KTPOJUTOB U pPaBHOBECHUS B 14 10 4 8 OIIK-2
5 pacTBopax
OKHMCIUTENIbHO-BOCCTAHOBUTEIbHBIC 12 4 4 4 OIIK-2
6 | mporecchl.
KoMrIutekcHble coeqMHEHUS. 10 6 4 4 OIlK-2
7
Uroro 1 cemectp | 72 36 18 48
Xumuss  onemeHtoB I uw Il rpynn 6 2 2 10 | OIIK-2
8 [Tepuoanueckoit Cucremsl.
Xumuss  smemeHtoB Il wm IV rpymn 6 8 8 10 | OIIK-2
9 [Tepunonnueckoit CUCTEMBI
Xumusa d-anemento V. — VIII rpynn 6 10 10 12 OIlK-2
10 | Ilepuoanueckoit CucreMbl
Xumus p- snementoB Y (VA) rpynmsl 6 6 6 12 | OIIK-2
11 | Ilepnonnueckoit CUCTEMBI.
Xumus p- snemeHntoB VI (VIA) rpymnmst 6 8 8 12 OIIK-2
12 | Ilepuoanueckoit Cuctemsl
Xumus p- snementoB VII rpynmer (VIIA) 6 2 2 10 | OIIK-2
13 | [lepuoanueckoit CucreMsl.
Hroro 2 cemectp | 36 36 36 66
108 72 54 114




4.2. 3aH9THA JeKIHUOHHOT0 THIIA.

Ne
HanmeHnoBanne TeMbl OObeM, |(MHHOBanMOHHAA
pazzena
U KPaTKO€ COAEPKAHUE 3aHATUSA aKajl. 4acsl dopma
JUCLUILIAHEI
1 [lepuoauueckuii 3aKOH U CTPOEHHUE aTOMa. 10
2 XuMHYECKas CBA3b U CTPOCHUE MOJIEKYJL. 10 [Ipesenranus
3 Tepmoxumus u 3JIEMEHTBI XUMUYECKON 8
TEPMOJUHAMUKHU. [TpesenTanus
4 Xumuueckoe paBHoBecue. KuHeTuka XMMHUYECKUX 8
peaKIuid.
5 PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUSA B 14
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 [Ipe3enTanus
7 KomriuiekcHeie coequHenusl. 10
8 Xumus snementoB I u Il rpynn Ilepuogudeckoit 6 [Ipesenranus
Cucremsl.
9 Xumus dnemeHToB I u IV rpynn Ilepuoaunyeckoit 6 IIpesenranus
Cucremsl
10 Xumust  d-snementoB V. —  VIII  rpymn 6 IIpesenranus
[Tepuoanueckoit CucteMbl
11 Xumust  p- onemeHtoB Y  (VA)  rpymnmsl 6 IIpesenranus
[Tepuoanueckoit CucreMsl.
12 Xumust  p- osnementoB VI (VIA) rpymnmsl 6 IIpesenranus
[Tepuoanueckoit CucteMbl
13 Xumust p- snementoB VII u VIII rpynmer (VIIA, 6 IIpesenranus

VIIIA)) ITepuonnyeckoit CUCTEMBI.




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTHYeCKHE 3AHATHS

Ne HaumenoBanue Tembl O06newm, NunoBanuonHas
paszznena
U KPaTKOE COACpKaAHUE 3aHITHUS akaj. gacel |popma
JUCHUTITUHBI
1 [leproanueckuii 3aKOH U CTPOEHHUE aTOMa. 8 KomokBuym
2 XuUMUYeCcKas CBSI3b U CTPOCHUE MOJICKYI. 8
3 Tepmoxumus u 3JIEMEHTBI XUMHYECKOU 8 KonTponbhas
TEPMOJIMHAMUKH. pabota
4 Xumndeckoe paBHOoBecue. KuHeTnka XMMUYECKUX 8
peaKkuuid.
PacTBOpbl  2MEKTPOJIMTOB W paBHOBECUS B 20
5 pacTBopax
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC MPOIIECCHI. 10 KonTponbhas
6 pabora
7 KommnekcHpie coennHeHus. 10




4.3.2. JIabopaTopHbIe 3aHATHS.

Ne HanmeHnoBanne TeMbI O0OBeM,
paszzneina [Tpumeuanus
U KpaTKO€ CONEP KAHUE 3aHATUSA aKajl. 4acsl
JUCLIUIUIAHEI
PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUS B 10 Konrtponbnas
5 pacTBopax paborta
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 4
6
7 KomMiuiekcHbIE cOeTUHEHNS. 4
Xumus sneMeHToB I m II rpynn Ilepuonnueckon 8 Kosmnoxsuym
8 Cucremsl.
Xumus 3ieMeHToB 111 u IV rpynn Ilepuonnueckon 8
9 Cucremsl
Xumuss  d-snementoB V. — VI  rpynn 8 Komnoksuym
10 [Tepuonuueckoit CucteMbl
Xumuss  p- osnemeHtoB Y (VA) rpynnsl 4
11 [lepuoanueckoit CucreMsl.
12 Xumuss  p- osnementoB VI (VIA) rpynnel 4 Kontponbnas
[Tepuoanueckoit CucteMbl paboTta
13 Xumuss  p- osnementoB VII  rpymnmer  (VIIA) 4

[Tepuonuueckoit CUCTEMBI.




4.4. CamocTosiTeqIbHAsI padoTa 00y4arommxcs.

Ne Ilepeuens BOpOCOB AJis O6bemM, ®dopma
pasiera CaMOCTOSITEJIBHOTO U3y4EHUs aKajl. 4acsl KOHTPOJIS
JUCLUILIAHEI
| [lepuoanueckuii 3aKOH U CTPOEHHUE aTOMa. 8 [TuceMenHbI
orpoc
) XuUMUYecKas CBSI3b U CTPOCHUE MOJICKYI. 8 [T1ucbMeHHBIN
oIpoc
3 TepMOXUMUS U JIEMEHTHI XMMUYECKOMN 8 YcrHbIi
TEPMOANHAMUKH. orpoc
4 Xumudeckoe paBHoBecue. KHMHETHKAa XUMHUYECKUX 8 VYcerHbii
peaKkuuid. onpoc
PacTBOpBI 271EKTPOIUTOB U PABHOBECHUS B PACTBOPAX 8 [InceMeHHBIM
5 orpoc
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 4 [InceMeHHBIM
6 ompoc
7 KomriuiekcHeie coequHenusl. 4 [TuceMenHbI
orpoc
Xumus sneMenToB [ u Il rpynn Ilepuoanueckoii 10 YcTHbI
8 CucreMsl. onpoc
Xumus snemenToB 11 u IV rpynn Ilepuonngeckon 10 VYcerHbii
9 Cucremsl onpoc
Xumuss  d-anementoB V. —  VIII  rpynn 12 [IncemenHsbIi
10 Ilepnognueckoit Crucremsl 0Ipoc
Xumust  p- onemeHtoB Y  (VA)  rpynnsl 12 IIucemenHsbIi
11 Ilepnognueckoit Cucremsl. o1poc
12 Xumuss p- oanemertoB VI (VIA) rpynnsl 12 VYcrHbII
[lepuoanueckoit Crucremsl onpoc
13 Xumust  p- osnemeHtoB VII  rpymner  (VIIA) 10 YcrHbIl
Ilepnognueckoit Cucremsl. ompoc




5. llepeyeHb y4eOHO-MeTOAMYECKOr0 olOecreYeHusi AJIsi CAaMOCTOSTeIbHON PadoThI
00y4YarIIUXCSH M0 TUCHUILINHE.

MeTtoaudeckue yka3zaHus ik OOYYarOMIMXCs [0 OPTaHU3alMd CaMOCTOSATEIBbHON PaboThI
10 JUCIMIUIMHE, BKIIOYAs TIEPEYeHb TEM CaMOCTOSATEILHOW paboThl, (OPMBI TEKYIIETO
KOHTPOJISl 10 JUCHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO pa3MEIICHBI B AIJIEKTPOHHON
nHpopmanmonHo-oopazoBatenbHoOM cpeae CIIOI TU(TY) na caiite: https://media.spbti.ru

6. DoHJ O1LIEHOYHBIX CpeacTB 1Jist NIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallun

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYAIOIIUMCS MEPOIPHIATUN TEKYIIEr0 KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JIOCTUTHYTb) IOPOTOBBIH YPOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
IIPEyCMOTPEHHBIX IEMEHTOB KOMIIETEHLIUH.

Pe3ynbraThl JUCHMIUIMHBI CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJs BCEX DSJIEMEHTOB
KOMIIETEHIMH MPEBBIIEH (JOCTUTHYT) OPOrOBbI YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM

JTarne
[TpomexyTodHasi aTTecTalus 1O JTUCIHIUIMHE MPoBOoaUTCS B opme sk3amenoB (1, 2-i
ceMecTp).
K cmaue sk3aMEHOB JOIMYyCKAIOTCS CTYACHTHI, BBITIOJHUBIINEC BCE (DOPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeHbl TNpeaycMaTpUBAaOT BBIOOPOYHYIO IPOBEPKY OCBOEHHUS MPEIYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHIIUI U KOMILIEKTYIOTCSI TEOPETUYECKUMH BOIIPOCAMM.

IIpu cmaue sk3aMeHa, CTyAEHT MOIy4aeT TPU BOIPOCA W3 MEPEYHs], BPEMs MOArOTOBKU
CTyJ€HTa K YCTHOMY OTBeTy - 10 30 MuH.

®DoH/T OIIEHOYHBIX CPEJICTB 10 AUCIMILUIMHE NpeAcTaBieH B [Ipmioxennu Ne 1

YueOHas JAUCIMITIIIMHA ((0611_[3.5{ 1 HCOPraHUYCCKasA XUMUI»

Ix3amenauuonnslii ounem Ne

1. Paguycsl aTomMoB, MX U3MEHEHHE B mepuofax M rpymnmax I[lepuoanyeckoit
CHCTEMBbl. 3aBUCHUMOCTb KHCJIOTHO-OCHOBHBIX CBONCTB COEJUHEHHUS OT
pajuyca HEeHTPaJIbHOTO aToMa.

2. DK30- U DHJIOTEPMUYECKHE peakUuu. TepMOXUMHUYECKHE YpaBHEHMS.
V3MeHeHMe CTaHJapTHOM SHTAIBIUN B XUMUYECKON peaKIuy.

3. Postb MoJIeKyJ 1 pacTBOPHUTEIS B MPOLIECcax AEKTPOIUTUYECKON AUCCOLUAIIHH.

FI/I)IpaTaHI/IH U TUApaTHad 000JI0YKa MOHOB. AKBaKOMIIJICKCHI METAIJIOB, HUX



https://media..ru/

7. llepevyeHb y4eOHBIX U3IAHUH, HEO0OXOAMMBIX VISl OCBOCHUS JUCIHIJIMHBI

a) meyaTHbIe U31aHUS:

1. CyBopos, A.B. O6mas xumus: YueOnuk / A.B. CyBopos - CI16: Xumus, 2007.-623c. - ISBN
5-93808-129-7.

2. TonbOpaiix, 3.E. IIpaktukym mo Heopranumveckor xumuu./ 3.E. T'onpOpaiix - M.: AnbsHc,
2013.- 350c. - ISBN 978-5-903034-27-7.

3. bammaxkos, B.M1. TepMOXuMHs U 3JIEMEHTAapHbIE OCHOBBI XHMHYECKOW TEPMOJMHAMUKHU:
yuebnoe mocobue /B.M. bammako, T.b. IlaxomoBa; MunobpHayku Poccun, CaHkT-
[lerepOyprckuii rocy1apCTBEHHBIH TEXHOJIOTHYECKUNH HHCTUTYT (TE€XHUYECKUU YHHUBEPCHUTET),
Kadenpa neopranngeckoit xumun. — Cankr-IlerepOypr: CIIOI'TU (TV), 2019. — 45 c.

4. bammaxos, B.M. Honnsie peaknuu: mnpaktukym /B.W. bammvakos, E.A. Anexkcanaposa,
T.b. [laxomoBa, = MunoOpHayku  Poccum,  Cankr-lIlerepOyprckuii  rocyaapCTBEHHBIN
TEXHOJOTMYECKHI MHCTUTYT (TeXHUYeCKUl yHuBepcurer), Kadenpa HeopraHuuecko XUMUU. —
Cankr-IlerepOypr: CIIGI'TU (TY), 2019. — 34 c.

5. bammakos, B.M. T'ereporennsie paBHoBecusi: mnpaktukym/ B.M. bBammakos, E.A.
AnekcanapoBa, T.b. IlaxomoBa;  MunoOpuayku  Poccun,  Cankr-IlerepOyprckuii
TOCY/apCTBEHHBI TEXHOJIOTUYCCKUH HMHCTUTYT (TeXHWYECKHWid yHuBepcuter), Kadempa
Heopranuuyeckoil xumuu. — Cankr-IlerepOypr: CII6I'TU (TVY), 2018. — 29 c.

6. bammakos, B.1. l'omorennsie  paBHOBecMs B pacTBOpax  DJIEKTPOJIMTOB:
npaktukyM /B.1. bammvakoB, E.A. Anekcanaposa, T.b.IlaxomoBa; MunoOpuayku Poccun,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIH  TEXHOJNOTUYECKUH  MHCTUTYT  (TEXHUYECKUI
yauBepcurer), Kadbenpa neoprannyeckoii xumuu. — Cankr-Ilerepoypr: CIIGI'TU (TV), 2018. —
28 c.

7. bammaxos, B.M. KowmmnekcHsle coeaunenus: mpaktukym/ B.U. bammakos, E.A.
AnexcaHiposa, T.b. IlaxomoBa; MunOoOpHaAYKH Poccun, Cankr-IlerepOyprekuii
TOCYJITapCTBEHHBIN TEXHOJOTHYECKUNA WHCTUTYT (TeXHUYEeCKWd yHHBepcuteT), Kadenpa
Heoprannyeckor xumuu. — Cankt-Ilerepoypr: CIIGI'TU (TY), 2019. — 38 c.

8. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu: mnpaktukym / B.WM. bammaxos, E.A.
AnekcanapoBa, T.b.IlaxomoBa, T.B. Ky3nenosa; MunoOpunayku Poccun, Cankr-
[TerepOyprckuii rocyaapcTBEHHBIH TEXHOJIOTMYECKUNH HWHCTUTYT (T€XHUYECKUH YHHUBEPCUTET),
Kagenpa neoprannueckoit xumun. — Cankr-IlerepOypr: CIIOI'TU (TVY), 2018. — 34 c.

9. INanuna, H.C. DnekTpoHbl B aToMax M Mosekynax. Yacte 1. DnekTpoHsl B aToMe: yueOHoe
nocoobue/H.C. Ilanmna, A.M. ®umep, A.H. benseB; MunoOpnayku Poccuu, Cankr-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJIOTHYECKMM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa neoprannueckoii xumuu. — Cankr-Ilerepoypr: CIIOI'TU (TVY), 2016. — 53 c.

10. Axmeros, H.C. Obmas n Heopranudeckas xumusi: Yueonuk / H.C. Axmeros - CII0: Jlans ,
2014.—752 c. - ISBN 978-5-8114-1710-0.

11. Obmass u Heopranmdeckas xumus: T.l1. Teopernmueckue ocHOBHI XuMuU / BopoObe
A.®., KyzuenoB H.T., [luBamze A.YO.[ u ap.]; mox pen. A.®. BopobbeBa.- M.: AkajgemMKHUTA.
2004. - 371c. - ISBN 5-94628-129-1.

12. Obmas u Heopranmdeckas xumusi: T.2. XuMudeckue CBOHCTBa HEOPraHHMUYECKUX BEILECTB
/ BopooneB A.D., KysnennoB H.T., [luBanze A.IO.[ u np.]; mox pen. A.®D. BopoObeBa.- M.:
Axanemknura. 2007.- 544 c.- ISBN 5-94628-256-5.

13. bammaxkos, B.W. Knaccel Heopranwdeckux coenuHeHuid: yde0. mocooue/ B.M. bammakos,

C.A. CumanoBa, H.M. bypmucrpoa; MunoOpuayku Poccuu, Caunkr-IlerepOyprekuit
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TOCYJApCTBEHHBIN TEXHOJOTHYECKUH WHCTUTYT (TexHUUeckud yHuBepcureT), Kadenpa
Heoprannueckoit xumuu. — Cankt-IlerepOypr: CIIOI'TU (TY), 2007. — 35 c.

14. Bammakos, B.M. TaOmuibl OCHOBHBIX CBOMCTB 3JIEMEHTOB M HMX COCAMHEHUI: METOI.
ykazanus / B.M. bammakos, A.B. 3unvenko, H.M. bypmucrpora; MwunoOpHayku Poccum,
Cankr-IleTepOyprckuii  rocyJapCTBEHHBI  TEXHOJOTUYECKMH  MHCTUTYT  (TEXHUYECKUU
yauBepcutet), Kadeapa neopranmdeckoit xumuu. — Cankr-IlerepOypr: CITOI'TU (TVY), 2018. —
42c.

15. Kucenesa, H.II. Crexuomerpuueckue 3aKOHbl XMMHMHU. ATOMHBIE, MOJEKYJSIpHbIE U
MoJisipHble Maccel: yueb. mocobue /H.II. Kucenésa, E.M. Macnos, T.b. IlaxomoBa;
Muno6puayku Poccun, Cankr-IlerepOyprckuii rocyJapCTBEHHBIH TEXHOJIOTUYECKHA WHCTUTYT
(rexnnyeckuii yausepcuret), Kadenpa neopranmueckoit xumun. — Cankr-IlerepOypr: CII6I THU
(TY), 2007.— 26c.

16. Xumusa snementoB. Yacte 1. S-amementsl: yue0. mocobue / B.W. bammakos, E.A.
AnekcannpoBa, T.b.  IlaxomoBa;  Mwunobpunayku  Poccun,  Cankr-IlerepOyprckmii
TOCYIapCTBEHHBIH TEXHOJIIOTUYECKUH MHCTUTYT (TexHHuYeckuili yHuBepcuter), Kadenpa
Heoprannyeckoil xumuu. — Cankt-IlerepOypr: CII6I'TU (TY), 2008. - 78c.

17. T'onb0Opaiix, 3.E. CoopHuk 3a1a4 u ynpaxHeruid mo xumun./ 3.E. ['oms0paiix - M.: Actpens,
2004.- 383c. - ISBN 5-17-011684-5.

18.  bammakos, B.M. Xumuueckoe paBHoBecue: yuebnoe nocodbue / B. U. bammaxkos, T. b.
[TaxomoBa; MununcTepcTtBo 0OpazoBanusi U Hayku Poccuiickoii @enepami, Cankt-IlerepOyprekmii
TOCY/IapCTBEHHBIA TEXHOJIIOTUYECKUH MHCTUTYT (TexHHuYeckuii yHuBepcuter), Kadenpa
Heoprannyeckoil xumuu. —Cankr-IlerepOypr: CIIOI' TU(TY), 2019. - 42 c.

19. bammakoB, B.M. Atombl u ux crpoeHue: yuebHoe mnocodue / B.U. bammaxos, E.A.
AnexcanapoBa, T.b. ITaxomoBa; MunuctepctBo 00pasoBanusi M Hayku Poccuiickoii Deneparmm,
Cankr-IlerepOyprckuii  TOCyZapCTBEHHBIA — TEXHOJIOTMYECKHH  MHCTUTYT  (TEXHUYECKUH
yausepcureT), Kadenpa neopranndeckoit xumun. — Cankr-IlerepOypr: CIIGI TU(TY), 2021. —
S53c.

20. bammakos, B.1. XuMuyeckass  CBS3b: yueOHOoe  mocobue/  B.U. Bammakos,
E.A. Anekcannposa, T.b.IlaxomoBa; MunuctepcTBo 00pa3oBaHus M Hayku Poccuiickoit
Oeneparun,  Cankr-lIlerepOyprckuif  TOCyAapCTBEHHBIM — TEXHOJOTMYECKHMH ~ MHCTUTYT
(rexHnyeckuil yHuBepcuter), Kadenpa Heopranmdeckoit xummu. — Canxt-IletepOypr:
CII6I'TU(TY), 2022. — 50 c.

21. bammaxos, B.1. Mapranen, texuenuit, peauii: Yueonoe nocooue / B.W. bammakos, E.A.
AnekcannpoBa, T.b. I[TaxomoBa; MunncrepctBo oOpazoBanmsi W Hayku Poccuiickoit deneparmm,
CaHkT-ieTepOyprckuil  rocyAapCTBEHHBIM  TEXHOJOTMYECKUH  HMHCTUTYT  (T€XHUYECKUI
yHuBepcurer), Kadenpa neoprannueckoit xumun. — Cankr-Ilerepoypr: CIIOI' TU(TVY), 2020. —
35c.

22. bammaxos, B.1. MexMonekyspHble B3aUMOJEHCTBUS U KOHJEHCHUPOBaHHBIE COCTOSHUS
BemlecTB: YdeOHoe mocobue / B.U. bammakos, E.A. Anekcanmposa, T.b. Ilaxomona;
MunncrepctBo  oOpazoBanusi M Hayku  Poccuiickoit  ®eneparmm, — CaHKT-1eTepOyprekuii
TOCYJJapCTBEHHBIN TEXHOJOTMYECKUH WHCTUTYT (TexHUueckud yHuBepcureT), Kadenpa
Heoprannyeckoil xumuu. — Cankr-IlerepOypr: CIIOI TU(TY), 2022. — 39 c.

23.  bammaxoB, B.M1. Atombl u ux crtpoenue: yueOHoe mocobue / B.U. bammakos, E.A.
AnekcanapoBa, T.b. IlaxomoBa;  MunoOpnayku  Poccun,  Cankr-IlerepOyprckuii
TOCYJaPCTBEHHBIN TEXHOJOTHYECKUNW WHCTUTYT (TeXHUYECKWW yHHBepcuteT), Kadenpa



Heoprannueckoir xumu. - Cankr-IlerepOypr: CIIOI' TU(TY), 2021. - 53 c.: ui. - bubmuorp.: c.

44.

0) 2JIeKTPOHHbIE Y4eOHbIe U3IaAHMS:

1.

bammakos, B.M. TepMoXuMust 1 3J1€MEHTapHbIE OCHOBBI XMMUYECKON TEPMOJNHAMUKHU:
yueOHoe mocobue /B.W. bammakos, T.b. [TaxomoBa; MunoOpHnayku Poccrm, CaHkr-
IerepOyprekuii  TOCYIAPCTBEHHBI  TEXHOJIOTUUECKA WHCTHTYT (TEXHHYECKUM YHHBEPCHTET),
Kadenpa neopranmdeckoit xumim. — Cankr-IlerepOypr: [6. u.], 2019. — 45 ¢. // CIIGI'TH.
OnektponHas  OuOmmuorexka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparenusi:10.09.2020). — Pexxum octyma: st 3aperucTpup. mojib30BaTeIe.
Bammakos, B.M. Nonnble peakiun: npaktukym / B.M. bammvakos, E.A. Anekcanaposa,
T.b. [laxomoBa; = MunoOpHayku  Poccum, — Cankr-IleTepOyprckuii  ToCymapCTBEHHBIN
TEXHOJIOTMYECKU MHCTUTYT (TEXHHMUYECKWi yHuBepcuteT), Kademapa HeopraHmdeckod XUMHH. —
Canxkr-IlerepOypr: [6. u.], 2019. — 34 ¢. // CIIOI' TU. Dnextponnas 6ubimoreka. — URL:
https:// technolog.bibliotech.ru (mara obpamenns:10.09.2020). — Pexxum gocrtyma: nms
3aperucTpup. MoJb30BaTENEH.

bammakoB, B.M.  T'ereporennpie  paBHOBecus:  mpaktukym /  B.W. bammakos,
E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOpuayku Poccun, Cankr-IleTepOyprekuit
TOCYJIAPCTBEHHBI  TEXHOJIOTMYSCKMI ~ WHCTUTYT  (TeXHudeckuid — yHuBepcureT), Kadenpa
Heopranndeckoi xumun. — Caskr-IlerepOypr: [6. u.], 2018. — 29 c. / CII6I TU. DnexTpoHHas
oubmmoreka. — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). —
Pexum noctyna: asis 3aperucTpup. Nojab30BaTeNeH.

bammaxkos, B.MI. T'omoreHHble paBHOBECHS B PacTBOpPax JIJIEKTPOJIUTOB: MPAKTUKYM /
B.U. bammmaxkoB, E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOpHayku Poccru, CaHkr-
IlerepOyprekuii  TOCYIApCTBEHHBIM TEXHOJIOTMYECKU HMHCTUTYT (TEXHUYECKUH YHHBEPCUTET),
Kadenpa neopranmdeckori xummm. — Cankr-IlerepOypr: [6. u.], 2018. — 28 ¢. // CIIGI' TH.
OnektponHas  Ombnmuoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
oOpamienns:10.09.2020). — Pexxum octyna: i 3aperucTpyp. MoJib30BaTemNei.
bammakos, B.M. KommnekcHsle coeauHenus: mnpaktukym / B.W. bammakos, E.A.
AnekcaHipoBa, T.b. ITaxomoBa; Munoopuayku ~ Poccun,  Cankr-IletepOyprekuit
TOCYJApCTBEHHBII ~ TEXHOJOTMYECKW  MHCTUTYT  (TexHudeckui  yHuBepcurer), Kadenpa
Heopranndeckoi xumun. — Caskt-ITerepOypr: [6. u.], 2019. — 38 c. / CII6I TU. DnexTpoHHas
oubmmoreka — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). —
Pexxum noctyma: 1is 3aperucTpup. moab30BaTeNeH.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu: mnpaktukym / B.J. bammakos, E.A.
AnekcannpoBa, T.b. ITaxomoBa, T.B. Ky3nenoa; Munobpuayku Poccrm, CaHkr-
ITerepOyprekuii  TOCYIapCTBEHHBI TEXHOMOTMYECKUA WHCTUTYT (TEXHHMYECKUH YHUBEPCHTET),
Kacgenpa neopranmueckoit xumun. — Cankr-IletepOypr: [6. u.], 2018. — 34 c. // CIIGI' TU.
OnexktponHas  O6ubnmoreka. — URL:  https://  technolog.bibliotech.ru  (mara
obpamienns:10.09.2020). — Pexxum roctyna: i 3aperucTpyp. MoJib30BaTeNei.

[Tanmna, H.C. DnekTpoHbl B aroMax W Mojekyjax. Yacte 1. DIeKTpoHBI B aToMe:
yueonoe mocooue/H.C. I1anuna, A.N. ®umep, A.H. benser; MunoopHayku Poccun, CaHkt-
[eTepOyprekuii  TOCYIAPCTBEHHBI  TEXHOJIOTUUECKA WHCTHTYT (TEXHUYECKUM YHHBEPCHTET),
Kadenpa neopranvueckoit xummu. — Cankr-IlerepOypr: [6. u.], 2016. — 53 ¢. // CIIGI'TH.
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11.

12.

13.

14.

OnexktponHas  O6ubmmoreka. — URL: https://  technolog.bibliotech.ru  (mara
obpamienns:10.09.2020). — Pexxum noctymna: it 3aperucTpUp. MOJIb30BaTEICH.
Bammakos, B.M. TaOmuisl OCHOBHBIX CBOMCTB 3JIEMEHTOB UM HMX COCAUWHEHMM: METOI.
ykazanus / B.. bammakos, A.B. 3unuenko, H.M. bypmuctpoBa; MunoOpHayku Poccum,
Cankr-IlerepOyprckuii  TOCYJapCTBEHHBIM — TEXHOJIOTHYCCKUHA ~ MHCTHTYT — (TEXHUYCCKHI
yauBepcutet), Kadenpa neopranmueckoit xumun. — Cankt-IlerepOypr: [6. u.], 2018. — 42 ¢. //
CIIOI'TU. Dnexrponnass O6moOmmoreka. — URL: https:// technolog.bibliotech.ru (mara
obparenusi:10.09.2020). — Pexxum octyma: st 3aperucTpup. mojib30BaTelIe.

AxwmertoB, H.C. O6mass u neoprannueckas xumus: YueOHuk / H.C. AxmeroB — CaHKT-
[TerepOypr: Jlanb, 2021. — 744 c. — ISBN 978-5-8114-6983-3 // Jlanb: 31eKTpOHHO-
oubmuoreunas cuctema. . — URL: https:// e.lanbook.com (nara obpamenus:11.09.2021).
— PexkxuM octyna: mo moJmnucke.

bammvakor, B.M. Xumudeckoe paBHoBecue: yueOHoe mocobue / B.U. bammaxkos, T.b.
[TaxomoBa; MunucrepctBO oOpasoBanusi W Hayku Poccuiickoii ®eneparpmn, CaHKT-
[lerepOyprekuii  TOCYAAPCTBEHHBIM TEXHOMOTWYECKU HMHCTUTYT (TEXHUYECKUH YHHBEPCUTET),
Kadenpa neopranmueckoit xumim. — Cankr-IlerepOypr: [6. u.], 2019. — 42 c. // CIIGI'TH.
OnektpoHHas  Oubmuorexka. — URL:  https:/  technolog.bibliotech.ru  (mata
oOpamenusi:10.09.2020). — Pexum noctyna: amst 3aperucTpup. Mojiab3oBaTeneil.

bammakoB, B.M1. Atombl u ux crpoenue: yuebHoe mocobme / B.M. bammakos, E.A.
Anekcannpona, T.b. [laxomoBa; MunucrepctBo 00pazoBanust v Hayku Poccuiickoit Deneparmm,
Cankr-IlerepOyprckuii rocy1apcTBEHHBI TEXHOJIOTUYECKANH HMHCTHTYT (TEXHUYECKHUN
yauBepcurer), Kabenpa neoprannueckoit xumuu. — Cankt-IlerepOypr: [6. u.], 2021. —
53 c. // CIIOI'TU. Dnextponnas 6mbmumoreka. — URL: https://technolog.bibliotech.ru
(mata obpamenus: 7.12.2021). Pexxum goctyna: 1uist 3aperucTpup. Mojib30BaTenei
bammakos, B.M.  Xumuueckas  cBs3p:  yueOHoe  mocobue/  B.U. bammakos,
E.A. Anexcanapona, T.b. [TaxomoBa; MunucrepctBo odpazoBanus u Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii ToCcyaapCTBEHHBIM TEXHOJOTMUECKHH HMHCTUTYT
(Texnuueckuil ynusepcurer), Kadenpa neopranmdeckoir xumuu. — Cankr-IlerepOypr:
[6. m.], 2022. — 50 c. // CI6I'THU. Dnexrponnas Oubmmoreka. — URL:
https://technolog.bibliotech.ru (mara oOpamenus: 10.04.2022). Pexxum pnoctyma: amis
3aperucTpup. NoJb30BaTeNIeh

bammakos, B.11. Mapraner, texuenuii, peauii: yae6Hoe nocodue / B.W. bammakos, E.A.
Anexcanaposa, T.b. [TaxomoBa; MunrcrepcTBo 00pasoBaHus 1 Hayku Poccriickoit @eneparun,
CankT-nierepOyprckuil TOCy/1apCTBEHHBIH TEXHOJIOTMYECKUH HHCTUTYT (TEXHUYECKHM
yHuBepcurer), Kadenpa neoprannueckoit xumun. — Cankr-Ilerepoypr: CIIOGI' TU(TY),
[6. m.], 2020. — 35 c. // CIO6I'TU. Onekrponnas Oubmmoreka. — URL:
https://technolog.bibliotech.ru (mara o6pamenus: 16.10.2020). — Pexxum noctyma: s
3aperucTpup. NoJab30BaTeNIen

bammakos, B.1. MexMoneKyisipHble B3aUMOACHCTBUS U KOHAECHCUPOBAHHBIE COCTOSHUS
BemlecTB: yueOHoe mocobue / B.U. bammakos, E.A. AnekcanapoBa, T.b. Ilaxomoga;
MumnncrepctBo  oOpasoBanuss M Hayku Poccuiickoit ®eneparmn, CaHKT-1eTepOyprekuit
TOCYJIaPCTBEHHBIN TEXHOJIOTHYECKUNM MHCTUTYT (TeXHUUYECKHH yHuBepcuteT), Kadenpa
Heoprannyeckoil xumun. — Cankt-Ilerepoypr: CIIGI' TU(TY), [6. u.], 2022. — 39 c. //
CII6I'TU. Dnextponnas OumOmmoreka. — URL: https://technolog.bibliotech.ru (mara
oOpatenus: 16.10.2022). — Pexxum noctyna: ams 3apeructpup. [lonb3oBareneit



15. Heopranuueckast XuMusi : y4eOHUK Ui By30B 1o HampasieHuto 510500 "Xumus" u
cueu. 011000 "Xumus": B Tpex tomax / Ilox pen. YO. JI. Tperbsakosa. - M.: Academia.
2004. - (Beicmiee mpodeccuonanpHoe oOpaszoBanue). T.1.  DHU3UKO-XUMUYECKUE
ocHOBBI Heopranuueckor xumuu / M. E. Tamwm, FO. [I. Tperbsikos. - 2004. - 233 c. : ui. -
bubmuorp.: c¢. 232. // CIIGI'TU. Onekrponnas ©Oubmuorexka. —  URL:
https://technolog.bibliotech.ru (mara o6pamenus: 16.10.2020). — Pexxum nmoctyma: s
3aperucTpup. Nojb30BaTesen

16. Heopranuueckas xuMusi : y4eOHUK JUIsl By30B 10 HampasieHuto 510500 "Xumusa" u
cuer. 011000 "Xumus": B Tpex tomax / Ilox pen. 10. 1. TperbsikoBa. - M. : Academia,
2004 - (Beicmee npohecCuoHaTBHOE oOpa3oBaHmue).
T. 2 : Xumus HenepexoaHbix dmeMeHToB / A. A. Jlpo3nos, B. I1. 3nomanos, I'. H. Ma3so,
®. M. CrupuaonoB. - 2004. - 366 c. : un. - bubmuorp.: c¢. 361-363. // CIIGI' THU.
OnektponHas Oubmmoreka. — URL: https://technolog.bibliotech.ru (mara oOpareHwus:
16.10.2020). — Pexxum goctyna: uisl 3aperucTpup. Mojb3oBaresei

17. Heopranuueckast xuMusi : y4eOHUK JUIsi By30B Mo HampasieHuto 510500 "Xumus" u
crer. 011000 "Xumusa": B 3-x Tomax / Ilox pen. 10. 1. TperbsakoBa. - M. : Akanemusl,
2004 - 2007. - (Beicmiee mpodeccuonansuoe obpazoBanue). - ISBN 5-7695-1437-X.
T. 3 : Xumus nepexomnbix amemeHnToB : Kaura 1 / A. A. [lpo3nos, B. I1. 3nomanos, I
H. Mazo, ®. M. Cnupunonon. - 2007. - 349 c. : un. T. 3 : Xumus nepexoaHbIX
amemenToB : Kumra 2 / A. A. Jlpo3nos, B. II. 3momanoB, I. H. Mazo, ®. M.
Crupunonos. - 2007. - 400 c. : un. - bubnuorp.: c. 391-398. // CII6I' TU. DnexTpoHHas
oubmmoreka. — URL: https://technolog.bibliotech.ru (mata oGpamenus: 16.10.2020). —
Pexum noctyna: asns 3aperucTpup. mojiab3oBaTeneit

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKALIMOHHOH  CeTH
«HTEepHeT», HEO0OXOAMMBIX VIS OCBOCHUS JUCIUIJIMHBI.

yueOHbIii ian, PITJ] u yue6HO-MeTotmueckue Matepuaisl: https://media.spbti.ruru

3IIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

CII6I' TU: snekTpoHHO-6MONMMOTEYHAst cucteMa: caiT. — Cankr-IlerepOypr, 2011 —. —
URL: https://technolog.bibliotech.ru —Pexxum noctymna: ass 3aperucTpyp. Mojb30BaTesei.

JlaHb : 2NIEKTPOHHO - OubnnoTeuHas cucrema : caidt. — Cankt-IlerepOypr, 2016 —. —
URL.: https://e.lanbook.com

Jns co3pgaHus MHAMBUIYAlIbHBIX 3aJlaHUM A1 CaMOCTOSTENIbHOW paboThl CTYJICHTOB
cOopMHpOBAH KOMITBIOTEPHBIM OaHK JaHHBIX, COAEPXKAIIMA Marepuan IO BCEM TeMaw,
NPEICTAaBICHHBIM Ul CaMOCTOATENbHOW paboTel. Ha ocHoBe OaHka MAaHHBIX CO3JaHa U
3¢ (}EeKTUBHO HCIOJIb3YETCS KOMIIBIOTEpHasl mporpamma s (OpPMHUPOBAHUSA COAECPKAHUS
CaMOCTOSITENIbHBIX padOT MHAUBUIyAIbHO Ul KaXa0ro cryAeHTta. [Iporpamma gaer mmpokue
BO3MO)XHOCTH BapbHUpOBAaTh HE TOJBKO COAEpNAaHHME 3aJaHUi MO PA3IMYHBIM TeMaM U HUX
COUYETaHMSIM, HO TaK)Ke UX 00BEM.

9. Metoguyeckue yKazaHusi 1151 00y4aroIuXxcs 10 0CBOCHUIO THCIUILIHHBI.
Bce Buabl 3ansatuii nmo aucuuiimHe «OOmas M HeopraHuyeckass XUMHUS» IPOBOJISTCS B
COOTBETCTBUU ¢ TpeboBaHusMu cienyromux CTII:


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

CTII CII6I'TU 040-02. KC VYK/IB. Bunsl yueOnHbix 3ansatuid. Jlekumsa. OOmme
TpeGoBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/IB. Bunbel yueOHbix 3anaruil. CeMuHapbsl U
npakTryeckue 3aHiaTus. O0mue TpeGoBaHNs K OPraHU3alUH U IPOBEICHHIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasl yueObHbIx 3aHsTuii. JIJabopaTopHbIE 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3aly U MPOBEACHHUIO.
CTII CII6GI'TH 048-2009. KC VYKJIB. Bunbl yueOHbIX 3aHaTHH. CaMOCTOATEIbHAS

mIaHupyemas padora cryaeHToB. OOmye TpeOOBaHMs K OpraHU3AIMK U POBEIACHUIO.

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

[TnaaupoBaHue BpeMeHH, HEOOXOAMMOIO Ha W3YYCHHE NAaHHOW IUCIMILIAHBI, JTyYIle
BCEr0 OCYIIECTBIISATh HA BECh CEMECTp, MpeIyCMaTpUBas MPHU HTOM PETYISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuasa.

OCHOBHBIMHU YCIIOBUSIMH TIPABHJIBLHOW OpraHU3alliy y4eOHOro Impoiecca IJis CTyICHTOB
SIBJIIETCS:

IJIAHOBOCTH B OPraHU3alluy yueOHON padoThI;

Cepbe3HOE OTHOIICHUE K U3YYCHUIO MaTepHana;

MTOCTOSIHHBI CAMOKOHTPOJIb.

Ha 3ansTus CTyIZeHT OOMKEH MPUXOAWTH, UMesl Oarak 3HaHHUW M BOIIPOCOB MO YKe
W3YYEHHOMY MaTepuaiy.

10. Ilepeyenb UH(POPMANIUMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMbIX NPHU OCYLECTBJIEHUMN
00pa3oBaTeILHOIO MPoIecca Mo JMCUHUILIHHE.

10.1. UndopmanmoHHbIe TEXHOJIOTUH.

B yuebHOM mpomecce MO JaHHOW AMCHUIIIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
WH()OPMAITMOHHBIX TEXHOJIOTHH:

YTEHHUE JICKIIUMA C UCTIOJIb30BAHUEM CIIal1-IPE3EHTAIINH;

B3aUMOJICHCTBHE C OOYYarONIUMHUCSA TIOCPEICTBOM AJIEKTPOHHOM HMH(POPMAIIMOHHOMN
00pa30BaTeNbHOM cpebl.

PazpaGorana u wucnonp3yeTcss B y4eOHOM TIpOIlECC€ KOMIBIOTEpHAs Iporpamma
«Tpenaxep-KoHTposIep» MO TPEM OCHOBOIOJATAOIIMM TeMaM HauyaJbHOTO TMepuojaa
o0y4JeHus:

- KJ1acChl HEOPTaHUYECKUX COETMHEHUI
- OKHCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIINU
- peaKkuu MOHHOTO OOMEHa.

[To teme «Knaccel HEOpraHMYECKHMX COCIMHEHUW» CcO3JaHa KommbloTepHas ““Tecrt-

nporpamma’’, TT03BOJISIIOIIAsE OTIEPATUBHO MPOBEPSTH 3HAHUS CTYJICHTOB.

10.2. IIporpammHoe obecnieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3pl JaHHBIX M HTHGOPMALMOHHBIE CIIPABOYHbIC CHCTEMBI.

CrpaBouHo-nonckoBas cucrema «Koncynprant-ITnroc»

www.chem.msu.ru — obyuaromue pecypcbl Xumudeckoro ¢akyaprera MI'Y;

DNeKTPOHHO-OMOINOTEYHBIE CUCTEMBI, npeagaraeMble OoubIMOTEKOM
CIIGI' TU(TY).



HNuTepHeT-pecypcesl:

1. Poccuiickoe obpazoBanue. denepanbHblii 00pa3oBaTeNbHbIA mopTan Pexxum mocryna
http://www.edu.ru/

2. DnekTponHas oubauoreka «bubmmorex»
3. Caiit EBponeiickoro nareHTHOTO Be1oMCTBa. Pexxum goctyna
http://ep.espacenet.com.

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

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

6. NznarensctBo IEEE. Pexxum nocryna - www.ieee.org,

7, M3natenbctBo SPRINGER. Peskum noctyna - www.springerlink.com,

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

9. Hayunsii nentp PUBS.ACS. Pexxum noctyna - www.pubs.acs.org,

10.bubnunorexa DOAJ. Pexxum nocryna - www.doaj.org,RSC Publishingjournals

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

11. bubnumoreka mnareHTtoB. Pexxum poctyma - www.uspto.gov, 12. Xumuueckas
SHIUKJIOEIHS. Pesxum nocryma http ://www.cnshb.ru/AkDiL/0048/default.shtm,

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

14.bubmmoreka. Pexxum nocryna - www.chemport.m,

15 bubnuoteka. Pexxum noctymna - www.diss.rsl.m,

16.bubnuoteka. Pexxum goctyna - www.biblioclub.ru,

17. Caiit o HanorexHosnorusx Nel B Poccuu. Pexum gocryna - www.nanonewsnet.m.



11. MaTtepunanbHo-TeXHH4YecKasi 6a3a, Heo0XoAuMasi /15l OCYLeCTBJICHHS 00pa30BaTEJbLHOI0 MPoLecca 10 ANCUHUIIINHE

1/

HaumMenoBanue y4eOHBIX IPEIMETOB, KYPCOB,
JVCIIATUTAH (MOJTyJIeH ), IPaKTUKU, HHBIX BUIOB
y4e0HOU JesITeIbHOCTH, TIPEyCMOTPEHHBIX
y4eOHBIM TIJITaHOM 00pa30BaTEILHOM
MIPOrpaMMBbI

HaumeHnoBanue nmoMemeHui AJisi IpOBEAECHUS
BCEX BHUJIOB YUEOHOMU AESITENbHOCTH,
PEyCMOTPEHHON YU4eOHBIM TUIAHOM, B TOM
YHClie TOMELIEHUS 111 CAMOCTOSITETTbHOM
paboThI, C YKa3aHHEM MepPeUHs OCHOBHOTO
00opy10BaHus, y4eOHO-HATJISATHBIX TOCOOMIA
Y UCTIOJIb3YEMOT0 ITPOTrPAMMHOTO O0eCTICUeHUs

Anpec (MECTONOJIOKEHNE) TOMEIIECHUN JUIs
IPOBEJICHUS BCEX BUIOB yueOHOU
JeSITeIbHOCTH, IPEAYCMOTPEHHON Y4eOHBIM
IUIAHOM (B CIIy4ae peaan3anuu
00pa3oBaTeJIbHON POrpaMMBbI B CETEBOI
(opMe TOTIOTHUTENBHO YKa3hIBACTCS
HaNMMCHOBAHUC OpraHU3aluu, C KOTOpOﬁ
3aKJIFOUEH JJOTOBOP)

OO6mias 1 HeOpraHu4ecKas XUMUs

YueOHbie ayAUTOPUU IS IPOBEACHUS 3aHATHI
JIEKIIMOHHOI'O THIIA:
- BXA nom.14-u Ne4(170 xB.m) Ha 100
IMOCAJIOYHBIX MECT.
- CTIeMAIU3UPOBAHHAs MEOEIIb, TPOCKTOP,
AKpaH, KOMIIbIOTED.
-JIEMOHCTPAIMOHHBIN CTOJ, BBITSXKHOM IKad.

Y4eOHble ayAUTOPUH [T TPOBEACHUS 3aHATHIA
CEeMUHAPCKOT0 TUMA:

- yueOHble aynutopuu 254, 259 na 30
M0CaZI0YHBIX MECT, 000pYI0BaHHbIE MEOEIIbIO,
CTEKJITHHBIMH JIOCKaMH, TOYKaMu goctyna Wi-

Fi B unTepuer

VYuebHble ayTMTOPUH VIS IPOBEIEHUS
TPYTNIIOBBIX W WHAWBUIYAIBHBIX KOHCYJIbTAINH,
TEKYILIEr0 KOHTPOJIS U TPOMEXYTOYHON
aTTecTaluu:

- aynutopus kad. Heoprannueckoit xumum,
yueOnbIit 3a7 Ne3. Ha 30 mocagouHbIX MECT,
000py10BaHHBIE Me0OENbI0, CTEKIITHHBIMU
J0cKaMH, Toukamu jJoctyna Wi-Fi B uHTepHeT

MockoBckuit nip.1.24-26/49 mat.I”

MockoBckuit nip.n.24-26/49 nur. A, ayauropuun
BTOPOTO 3Taxa

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

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




[TomerieHust 17151 CAaMOCTOSTENBHOM paboThI:

- aynuropus kad. Heoprannyeckoit xumum,
yueOHbIi 3a1 Ne3. Ha 30 mocal0uHbIX MECT,
000pyIOBaHHBIE MEOETBIO, CTEKIISTHHBIMU
JocKkaMu, Toukamu octyna Wi-Fi B uHTepHET

[Tomemenus A 1a00paTOPHBIX 3aHATUN
Kaeapbl HEOPraHUYECKON XUMHUU:
Jlaboparopnsrii 3ai1 Nel (90 kB.M),
nabopatopHblii 3a51 Ne2 (89 kB.M),
nabopaTtopHblit 3a51 Ne3 (77 kB.M).
JIaGopaTopHbIe 3aj1bl OCHAILIEHBI TOCKaMH,
BBITSDKHBIMU IIKahaMu, 1a00paTOPHBIMH
CTOJIaMH, TOPKaMH C PeaKTHBaMH,

-23 wT, ra30BbIMU TOpPEIKaMu 21T,
mukpockonamu JIOMO -12 i,
anexroporuTku [esler — 20 mT, BeChI

texuudeckue ET-60011-E, nabopamu
CTEKJIIHHOU U (papdopoBoil XuMHUECKON
MOCY1bl, HTHAUBUYJIbHBIMU IITATHBAMHU,

aKBaIUCTIILIATOpaMu Simax — 3 T,
Huctunnstop ListonA1210, Muxpockon 1
JIOMO - 12 wr, Cymmnka i nocyasl Burs
I'TI- 40-3, DOnexrporumtku Tesler — 20 T,
Becol rexunueckue ET-600I1 -E Toukamu

noctyna Wi-Fi B unTepHer

ITomemienus s XpaHCHUA U

000pyaOBaHUS:

neaTpudyramu —T30 -9mT, BoASHBIMEU OaHIMU

MpoUIAKTUYECKOT0 00CTyKUBaHUS y4eOHOTO

MockoBckuit nip.1.24-26/49 nut. A,
nomernieHue 71-H, Nel5 (77 kB.M), momenieHue
32-P, NeNe3.5 (90+89 kB.M) ( BTOpOM 3TaXK).

MockoBckuit np.a.24-26/49 nur. A,
nomenieHue 32-P, (BTopoit aTax).

3b

IOMCIICHHC, O60py,Z[OBaHHOC CTCJIIa>KaM

Komnara Ne 20 xad). HeopraHnyecko XuMuu:

H’




BBITSDKHBIMU IIKaamu, IpeccaMu, edaMu;
MacTepckasi, 000pyJ0BaHHAsI BEPCTAKOM,
CBEPIIMJILHBIM, TOKApHBIM, (DPE3ECPHBIM,
TOUYMJIBHBIM, OTPE3HBIM U IITU(OBAIBHBIM
CTaHKaMH.

[lepeveHb JIUIIEH3NOHHOTO TPOTPAMMHOTO
oOecrieyeHus.

Omneparnmonnas cuctema MicrosoftWindows 10
Professional, cpok neiictBust 1o nexadps 2020
r.;

MicrosoftOfficeStd, AxkameMuueckast TULIEH3HUA,
cyOnunen3uonHslil forosop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 Geccpouno;
AHTHBHPYCHOE ITPOrpaMMHOE 00ecIICueHHEe
KasperskyEndpointSecurity,
Cyb6nuuen3noHHsii gorosop Ne279/2018 ot
10.12.2018 r. mo 24.12.2019 .
CyOnuuen3nonHsIit qoroBop Ne279/2018 ot
10.12.2018 1. m0 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. OcoO0eHHOCTH OCBOEHHS IMCHUIUVIMHbI WHBAJIMIAMM M JHMIAMH C OTPaAaHUYEHHBIMH

BO3MOKHOCTSIMM 310POBbS.

JUis MHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTAMM Y4YeOHBIE IPOLIECC
OCyIIeCTBIIsIeTCd B COOTBETCTBUU ¢ [losmoxkeHunem 00 opraHuzanuu ydeOHOro mporecca JUls
0o0y4YeHHs] MHBAJIUIOB W JIHMI C OTPAaHMYCHHBIMH BO3MOXHOCTAMHU 310poBbsi CIIGI TU(TY),

YTBEPKJICHHBIM pekTopoM 28.08.2014r.
[Ipunoxxenune Ne 1

K pabodeii mporpamMme TUCTIATLTHHBI

DoHJ OLIEHOYHBIX cpeacre
AJIA IPOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTallum 110
AUCIHHUIIJINHE <<06Hlaﬂ H HEOPraHnveCKasi XuMus»

1. Ilepeyenb KoMneTeHIIUIA ¥ ITANOB UX GOPMHUPOBAHMUS.
KoMnerennuu
Jran
HNupexc DopMyTHPOBKA
(opmupoBanus

OIIK-2 | CnocobeH ncnoJib30BaTh CENMAJIN3MPOBAHHbIE 3HAHUSA
(pyHIaMEeHTAIbHBIX Pa3/J1eJ10B MAaTEMaTUKU, (PU3UKU, XUMHUH U Havanbnsii
OuosIornu 1 IPOBEJICHUS UCCIIeIOBaHUN B 00J1acTH

OMOMH)KEeHEepUH, OMOMH(POPMATUKU U CMEKHBIX AUCLUIIUH

(Momyeit)




2. Iloka3areyu u KPUTEPUHA OLNCHUBAHUA KOMIIeTeHIINii Ha PA3JTUYHBIX 3Tanax ux (])opanmsa}mﬂ, mKaJjJda OoucHuBaHusA

Kon u HaumeHoBaHue [TokazaTenu chopMHUPOBAHHOCTH Kpurepuit YpoBHU CHOPMHUPOBAHHOCTH

MHANKATOPA TOCTHKCHUS (eckpunTopsl) OLICHUBAHUS (omucaHKe BBIPAXKEHHOCTHU JECKPUNITOPOB)

KOMIICTCHIIMNA «yHOOBJIETBOPUTEILHOY «XOPOLIO» «OTIUYHO»

(TTOpoToBBIif) (cpenumii) (BBICOKHIA)

OIIK-2 OIIK-2.3 3Hars: OtBeTsl Ha | ImeeT npexacraBnenue | laér  ompenenenus | [IpaBuinbHO 00bACHSET
Crniocoben TEOPETUYECKHE OCHOBBI XUMUHU, | Bompockl Ne 1-77 | 00 OCHOBHBIX | OCHOBHBIX  IIOHATHH | IOHATHUS U TEPMHHBI
HCIIOJIb30BaTh IIEPUOIUYECKYIO CUCTEMY K DK3aMEHY XUMHYECKHUX XUMHUH, XOPOLIO 3HAET | XUMHH, 3HACT
CIIELIMAIIM3UPOBAHHBIE | DJIEMEHTOB, OCHOBHBIE 3aKOHBI TEPMHUHAX, HO JA€T UX | XUMUYECKUE CBOMCTBA | XUMUYECKHUE CBOKCTBA
3HaHUS XUMUHU. OIIPECIICHUS HEUETKO | BELIECTB U | BELIECTB U
(byHIaMeHTaIbHBIX (3H-1); MaTepHaoB MarepuaioB
pa3AeiioB MAaTEMATUKH, | YMeETh: YMeer wucnonb3oBarb | YMeer YBEPEHHO | YMeeT IIPaBUIIbHO
(bU3HUKY, XUMUH 1 OPHUEHTHPOBATHCS B XAMHYECKUE TOHATHUA | UCIIOJIB30BaTh HCIIOJIb30BaTh

OHMOJIOTHH TS
MPOBEICHUS
HCCIIEI0BAHNM B
obusacTu
OMOMH)KEHEepHH,
O1OMH(DOPMATHKH U
CMEKHBIX TUCIUTUINH
(Motyeit)

COBPEMEHHOM HEOPraHUYECKOU
XUMHUU U OCMBICTIEHHO
MCIIOJIb30BaTh MOJyYEHHbIE
TEOPETHUECKUE U MPAKTUUECKUE
3HaHUS B OMOTEXHOJIOTUU
(¥Y-1);

Baaners:

OCHOBaMU TEOPUH
byHIaMEHTAIBHBIX Pa3eiiOB
HEOPraHWYECKOW XUMUH,
METOIaMH OOpAIIEeHHS C
XUMHUYECKUMH MaTepruajaMu ¢
y4ETOM UX PUBHUYECKUX U
XUMUYECKUX CBOMCTB

(H-1)

W TEPMHUHBI, HO JAE€T | OCHOBHBIE TEPMHHBI U | MIOHATUSA U TEPMHUHBI
nx ONpEeNCIICHUS | TOHATHUSA XUMHWH, | XUMUH, XUMAYECKHUE
HEYeTKO XUMHUYECKHE CBOMCTBA | CBOMCTBA BEIIECTB U
BEILICCTB U | MaTepUalioB
MaTepUaAJIOB
Hwmeet Bnageer, Ho HeU€TKO Bnaneer u npaBuiIbHO
YIOBJICTBOPUTEIbHBIC | HA3bIBAET, OOBSACHSET | HA3bIBACT, OOBSICHIET
HaBBIKHA TOHSTHUSL U TEPMUHBI MOHSATHUS U TEPMUHBI
HACIIOIb30BAHUS XUMHH, XUMHYECKIE XUMHWH, XUMHYECKIE

OCHOBHBIX TOHITHU U
3aKOHOB XUMUH

CBOWCTBA BEIIECTB U
MaTepuaioB

CBOWCTBA BEIIECTB U
MaTepuaioB

[kana ouenuBanus coorercTByeT CTO CIIOI TU (TVY):




POMEXYTOUHAs aTTECTALUs IPOBOJAUTCS B OPME IK3aMeHa, PE3yIbTaT OLEHUBAHUS — KOTIDY, «XOP», «YAOBI».



3. KoHTpoabHble 3ajaHusi JI TPOBeJAEeHUS] NPOMEKYTOUYHON aTTecTauuu
(3Kk3ameH).
Bomnpocsl Kk 3k3ameny.

1. DOxcrepuMeHTaIbHbIE OCHOBBI COBPEMEHHON MOJENU CTpoeHUs aTtoma. [lnane-
TapHas Mojenb atoMa Pesepdopna. KBaHTOBBIM XapakTep MOIJIOUIEHUS U U3-
Jy4YeHHs dHepruu aromamu. KBaHTOBas MOJENb CTPOCHHs aTOMa BOJIOPOAA 110
bopy.

2. KopnyckysipHO-BOJTHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE ¢ bpoiiis.
[Mpuammn ~ HeompexaeneHHocTH | eiizeHOepra. BonnoBast  yHKkmmsL.
KBantoBomexanuueckas Mojenb crpoenus aroma lllpennnrepa.

3. Artomuble opOuTanu. KBaHTOBbIE uucia. DHEPrus 3JEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30Y/JICHHBIX COCTOSIHUSIX aroma. S-, p-, d-, f~COCTOSIHHSI JIEKTPO-
Ha U COOTBETCTBYIOIME UM (DOPMBI JIEKTPOHHBIX 00IAKOB.

4. MHOrosnexTpoHHbIe aToMbl. KBaHTOBBIE UMCIIa U MOPSAOK 3alOIHEHUS DJICK-
TPOHHBIX CJIOEB U 000JIO0YEK MHOTOAJIEKTPOHHBIX aTOMOB: IPUHIUII MUHUMYMa
sHepruu, npuHuun Ilaynu, npasuno XyHua.

5. 8- p-, d-uf- snemenTsl. PacnionoxxeHue 31eKTpOHHBIX 001aKOB §-, p-U d- opOu-
TaJIeld B IPOCTPAHCTBE BOKPYT SApA.

6. Ilepmonmueckuit 3axkon [J[.JMI. MenneneeBa. Ilepuonuueckas cucrema
AIIEMEHTOB KaK €CTECTBEHHAs! KJIaCCU(DHUKAILMS HIIEMEHTOB IO CTPOCHHIO BHETII-
HUX 3JIEKTPOHHBIX 0Oosouek atoMoB. Ctpykrypa Ilepmomuueckoil cuctemsl.
ITepuonsl, rpynnsl, noarpymnsl. [1ogHbIE U HENOIHBIE AEKTPOHHBIE AaHAJIOTH.

7. llepmonmyeckue CBOWCTBA aTOMOB: PaJMyC, SHEPIHUs HMOHU3ALUU, SHEPIHUs
CpOACTBA K  DJJEKTPOHY,  DJIEKTPOOTPULIATENBHOCTb,  OTHOCHUTEJIbHAS
anekTpoorpunarenbHocts (090). Ilepuonnyeckue cBoiicTBa COEAUMHEHUI: CO-
CTaB, CTPOEHHE, KUCIOTHO-OCHOBHBIE M OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTH U3MEHEHMSI CBOMCTB 3JIEMEHTOB B MOATPYIINAaX — BTOPUYHAs
NIEpUOIUYHOCTb. Hemepumonnueckue CcBOMCTBA  aTOMOB. J(MaroHanbHOE
CXOZCTBO IEMEHTOB B [lepnonnueckoil cucreme.

9. IlpuunHa oOpa3zoBaHMs XUMUYECKOH cBs3M. KBaHTOBOMEXaHMUECKOE ONHCAHHE
XUMUYECKOU CBS3M B MOJIEKYJIe BonopoJa 1o I'eittiiepy - JIonnony. Meros BaneHTHBIX
csizeil. KoBaneHTHast cBA3b. MexaHHM3Mbl 00Opa30BaHUSI XMMUYECKOH CBSI3U: OOMEH-
HBIH, JIOHOPHO-aKLIEITOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHU OKHUCIICHHS JIEMEHTOB. XapaKTEPUCTUKHI
XUMHUYECKON CBSI3U: DHEPIHsi, UIMHA, KPAaTHOCTb, MOJSPHOCTb. THUIBI XMUMHYECKUX
cBsizelt (o-, -1 O-CBsi3n). HampaBiIeHHOCTh W HACHIIIIAEMOCTh KOBAIGHTHOH CBsI3U. Mo-
JIEKYJIbI C HEYETHBIM YHCJIOM AJIEKTPOHOB.

11. TuGpuauzanus aToMHbIX opOuTaseil. Teopust OTTaIKUBAHUS O-CBSI3BIBAIOLINX
U HEMOJEJCHHBIX AIEKTPOHHBIX map ['miecnu. ['eomerpuueckoe cTpoeHHE MOJIEKY,
MOHOB U KOMIUIEKCHBIX COEIMHEHUH. [{enokann3oBaHHas -CBA3b.

12. IlonApHOCTH MOJIEKYJ U MOHOB. JIMaMarHUTHBIE U TApaMarHUTHBIE MOJIEKYJIBI.
CBs13b MarHUTHOT'O MOMEHTA C YHCJIOM HECHapEHHBIX 3JIEKTPOHOB.



13. Merong MonekysIpHBIX opOuTaneii. (OCHOBHBIE TIOJOKEHUS METOoJIa
MonekyysipHbix  opOutaneir (MO JIKAO). Cesa3biBaroiiye, pa3pbIxJSOmie U
HECBS3BIBAIOIINE MOJIEKYJSIpHBIE OpOuTanu. KauecTBeHHOE ONMUCaHHE MOJIEKYJISAPHBIX
opOuTael 1ByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOIO U BTOPOT'O MEPUOJIOB.

14. OOBsicHEeHne MarHUTHBIX CBOMCTB MOJIEKYJI M MOHOB ¢ mo3uimii meroga MO
JIKAO. ComnocTaBieHue BO3MOXKHOCTEH METOAa MOJICKYJIIPHBIX OpOWTAICEH U METO/1a
BaJICHTHBIX CBA3€H. M130271€KTPOHHBIE YaCTHLIBI.

15. T'a3000pa3Hoe M KOHIEHCHpPOBaHHBbIE COCTOSIHMSI BellecTBa. BaneHTHbIE U
HEBAJICHTHBIC CUJIBl CLEIUICHUSI MEXIy aTOMAMM, MOJIEKYJIaMU B TBEPABIX M KUAKHX
BELIECTBAX.

16. NonHas u meraumueckas cBsi3b. Kpucramimueckue u aMop(HBIC BELIECTBA.
ATOMHBIE, METAJJINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIIIMYECKUE PELIETKH.
Cuiet Ban [lep Baanbca (opueHTalMOHHOE, WHIYKIIMOHHOE, JUCIIEPCUOHHOE
B3auMoJieiicTeue). BogopoaHas cBsi3b, €€ NpOsiBICHNE B CBOMCTBAX BEILLECTB.

17. IlonsiTe O TepMOIMHAMHUYECKOW cHcTeMe. PaBHOBECHBIE M HEPaBHOBECHBIC
xumudeckue mnpoueccbl. DyHKIMKM cOCTOSHUA. BHYTpEHHsAsI 3HEpPrus W SHTAJIbIM.
Tepmoxumus. DK30TEPMUUECKHE M DHIOTEPMUYECKHE DPeakLUHU. TepMoXuMuyeckoe
ypaBHeHHE. V3MeHeHHe »HHTaJIbIIMM KaK XapaKTePUCTUKU TEIIOBOTO H(dexTa
XUMHYECKOW PEaKIUH.

18. 3akon I'ecca u ero mpuMeHeHHE U pacdyeTa TEIUIOBBIX (P(PEKTOB XUMHUYE-
ckux peakuuid. CranpaptHble ycioBus. IloHsTHE O CcTaHAAPTHOM COCTOSTHUM.
CranjapTHbIe SHTAJIBIINU 00Pa30BaHMs BEIIECTB. DHEPTUU CBs3€il B MOJIEKYJIaX.

19. Ilonatue 006 »sHTponuu. AOCOJIOTHAs SHTPONUS U CTPOEHHUE BEIECTBA.
M3MeHeHne SJHTPONMHU B XOJ€ XUMUYECKUX PEAKIUI U Pa3IUYHbIX IIPOLECCOB.

20. Xumuueckoe paBHoBecue. CBoboaHas sHeprus I'm60ca. M3smeHenue sHeprun
['n66ca Kak TEpMOAMHAMUYECKUNH KpUTEPUIl BO3MOXKHOCTH CAMOIPOU3BOIBHOIO IPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHHe sHepruu ['u60ca B peakuuu. CBs3b
CTaHJApTHOTO M3MeHeHMs >Hepruu ['mb0ca ¢ KOHCTaHTOW paBHOBecus. PacyeT KoH-
CTaHT paBHOBecus. McxoqHble 1 paBHOBECHBIE KOHLIEHTPALIUY BeleCTB. BiausHue tem-
nepaTypbl Ha BETUYUHY 3Hepruu [ md6ca, KOHCTaHTY paBHOBECHS.

21. O6paTumMble U HeOOpaTUMBbIE XUMHUECKUE peakiMu. JJuHamuueckuil xapakrep
XUMHYECKOro paBHOBecus. CMelIeHHe XUMUYECKOTO PAaBHOBECHS IPU BHEIIHUX BO3-
neiictBusix - npuHuun Jle Illarense - bpayHa u ero oObscHeHHE C TO3UIUIA
TEPMOJMHAMUKHU. BiusHue TeMieparypsl, JaBJIE€HUS U KOHLEHTPAllUM PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XuMu4ecko peakuuu. DakTopbl, BIUSIOLME HAa CKOPOCTb
XUMHUYECKON peakiuu. 3akoH AeicTByromux macc. KoHCTaHTa CKOpOCTH peakiuu.
3aBUCHUMOCTh CKOPOCTH PEaKIUU OT KOHIEHTpaluu peareHToB. [lopsaok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJAMH XUMHYECKON PEaKIIUH.

23. BnusHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW peakuuu. TemmepaTypHBbIi
ko3P uureHT xumuueckoi peakuuu. [lpasuno Baut-I'opda. 3aBucMMOCTh KOHCTaHTHI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIUsl akTUBaLMK. Y paBHeHUe AppeHuyca. [lonsarue o
MeXaHU3MaX XUMHYECKHUX PEeaKIIHii.

24. Karanu3z u uHUIUHpOBaHUE peakuuu. OOpa3oBaHHE MPOMEKYTOUHBIX
coeMHEHUN npu Katanuie. ['OMOreHHbI U reTeporeHHbIi katanu3. AjcopOuus u ee
POJIb B TETEPOre€HHOM KaTajIu3e.



25. PactBOphI Kak roMoreHHbie cuctemsl. [Ipeacrasnenus .. Menaeneesa, 1. A.
KabmykoBa, B.A. KuCTAKOBCKOrO 0 NpHUpOJE KHUIKUX pPACTBOPOB. [mapaTtel u
cosbBaThl. HeHachlleHHbIe, HACHIICHHBIE U MEPECHIIICHHbIE pacTBOPBL. CrIOCOOBI BbI-
pa)kKeHHs KOHLEHTPALUU PacTBOPOB B IIPOLIEHTAaX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HEWEadbHbIE PAacTBOPLI. PacTBOpEI 3ekTponuToB. Poibs Moiie-
KyJ1 pacTBOPHUTEJNS B Ipoliecce pacraja dJIeKTpojuTa Ha UOHBbL. CUIIbHBIE U Cila0ble
3JIEKTPOJIUTHI. Teopus 3MEKTPOJUTUYECKON qucconanuu Appernyca. CTeneHb AUcco-
LUALWN 3JIEKTPOJIUTA. 3aBUCUMOCTh CTENEHU JUCCOLMALMU JJEKTPOJIUTA OT €ro KOH-
HeHTpaiuu (3akoH pazbasieHus OCTBaJIbA).

27. Kucnotsl, OCHOBaHUs, aM(pOTEpHbIE THIAPOKCU/BI, COJM C TOYKH 3PEHHUS TEO-
PHH IEKTPOIUTUUECKOM TUCCOLUALINN.

28. KoHCTaHThI AUCCOLMALMY CAa0BIX 31EKTPOJUTOB. CTyrneH4aTast JUCCOLMALIMSL.
KoHueHTpalnoHHble 1 TEPMOJIMHAMUYECKHE KOHCTAHThI JUCCOLUAIUH.

29. CunbHbl€ 3IEKTPOIUTHI. AKTUBHOCTU MOHOB. MoHHAas cuia pactBopa. Pacuér
KOHLIEHTpAllUii HOHOB B PACTBOPAX CHJIbHBIX 3JIEKTPOJIUTOB.

30. DnekTponuTuyeckas auccounanus Boasl. IoHHoe npoussenenue Boabl. Bono-
ponHbli mokazarenb. pH kak eIuHbIN mapaMeTp ONMHUCAHUS KUCIBIX, HEUTPAJIbHBIX U
IEJIOYHBIX PAacTBOPOB. KHCIOTHO-OCHOBHBIE UHAUKATOPBI.

31. Ilporonutuyeckas Teopusi KUCIOT u ocHoBaHuii bpencrena-Jloypu.
[Tporonutnueckue paBHOBecus. Amdonutel. Ponp pacTBOopuTenst B KHUCIOTHO—
OCHOBHBIX B3auMOJIeHCTBUSIX. KHUCITOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[IpencraBnenust 006 SJIEKTPOHHOM TEOpUM KUCIOT M OcHOBaHHi Jlpionmca u Teopuu
conbBocucteM. [IpencraBnenue o reopuu JKMKO bacosno — ITupcona.

32. Nonnsble peakuuu B pacTBopax. KOHCTaHTHI paBHOBECHS] HOHHBIX PEAKLIUN U UX
pacuer. CMellleHHEe HMOHHBIX paBHOBecHM. Pacuer paBHOBECHBIX KOHIIEHTPALM B
KHCIIOTHO-OCHOBHBIX cHUcTeMaxX. MartepuanbHble OajaHChl B KUCIOTHO-OCHOBHBIX
cuctemMax. MosbHbI€ J0JIM KOMIIOHEHTOB PaBHOBECHBIX CUCTEM.

33. I'maponu3 conelt M TaJIOTeHAHTUIPUIOB. 3aBUCUMOCTh CTETICHU THAPOIHN3a U
pH pactBopa OT KOHIIEHTpaluu COJIM W TeMmieparypbl pactBopa. OcoOble ciyuyau
TUIPOJIN3A.

34. bydepnsbie pactBopbl. CooTHomenue pH OydepHoro pacrBopa U KOHCTAHTbI
JccolManuu cinadoro anekTponuta. bydpepnas émkocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XMMHYECKOU MpaKTUKe. ATIETaTHBIN 1 aMMHauHbIi OydepHbie pacTBOphI. O6-
pa3oBaHue OypepHBIX PACTBOPOB MPH MPOTEKAHUH HOHHBIX PEAKIIUH.

35. T'ereporennblie paBHoBecHs. [IpousBenenue pactsopuMoctu. Pacyer pactBopu-
MOCTH MaJIOpaCTBOPUMOI COJIM MO BEJIMYMHE MPOU3BEIEHUS pacTBOPUMOCTH. BrusiHue
Ha PaCTBOPUMOCTh TEMIEPATYphl, KUCIOTHOCTH PAacTBOPA, IPUCYTCTBUS OJTHOUMEHHBIX
MOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MallopacTBOPUMBIX
COJIEH.

36. CteneHM OKHCIEHMs 31€MEHTOB. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEaK-
un. Haubonee ynorpebisieMble OKUCTUTENH U BOCCTAHOBUTENM U UX MPEBPAIICHUS B
pa3ianuHbIX cperax. OKUCIUTENBHO-BOCCTAHOBUTENBHAS JBOMCTBEHHOCTh BEILIECTB. Pe-
aKIIMM CAaMOOKHCIIEHUSI — CAaMOBOCCTAHOBJICHUS (IUCIPONOPLUUOHUPOBaHUs). BHyTpH-
MOJIEKYJISIPHbIE OKHCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakinu. CocTaBieHHE ypaBHe-
HUN OKHCIIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, HAXO0XKJIEHUE CTEXMOMETPUUYECKUX
KO?((UIIMEHTOB ¢ TOMOUIbI0 HOHHO-3JIEKTPOHHBIX CXEM U 3JIEKTPOHHOT0 OaaHca.



37. I'anpBaHuueckue 3y1eMeHThl. CTaHJapTHBINA BOJAOPOAHBIN 3ekTpoa. CTaHaapT-
HbI€ DJIEKTPOJHBIE NOTEHLHUANbl METAUIOB. Psabl CTaHAAPTHBIX AJIEKTPOAHBIX
[OTEHLIMAJIOB METAJIOB (3JIEKTPOXUMHUYECKUE PsAJIbl HAPSYKEHUST METAJUIOB) B KUCIION
Y ILEJIOYHOU cpeslax U UX MPUMEHEHHE JUIsl PELICHUs XMMUYECKHX 3a/1au.

38. CrangapTHBIi OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIMAN. YpaBHEHHE
PABHOBECHOI'O OKUCIIUTEIbHO-BOCCTAHOBUTENBHOTO INoOTeHIMana (ypaBHeHue Heph-
cra). KoHcraHTa paBHOBeCHss M OLIEHKa BO3MOYKHOCTHM CaMOIPOM3BOJIBHOIO
IIPOTEKAaHUsI OKUCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKLIMK B BOAHBIX PaCTBOpaXx.

39. BumsHuMe Ha BEIMYMHY OKHCIMTEIbHO-BOCCTAHOBHUTEIBHOIO ITOTEHLIHANA
KHCJIIOTHOCTH PacTBOPA, MPUCYTCTBHSI KOMIUIEKCYIOIIETO pearenTa, 00pa3oBaHus MaJlo-
pacTBOPUMOTO COEIMHEHUS.

40. DREeKTpOIN3 PacTBOPOB U pacruiaBoB. KaTomHbIN 1 aHOMHBIN Mponecchl U 00-
1Ie€ YpaBHEHHUE peakuuu 3jekTposnusa. IlepeHanpspkeHne BbIICIEHUS BEIIECTB MpU
anekTponuse. 3akoHsl Papaznest. XUMUYECKHUE NICTOYHUKH TOKA.

41. DnexTpoXuMHUecKas KOPPO3Hs METANIOB M METO/IBI 3AIUTHI OT HEE.

42. Onpenenenne KOMIUIEKCHOTO coennHeHus. Koopannanmonnas teopust Bepue-
pa. LleHTpasibHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBarTeib, JUraHAbl. BHyTpeHHSS H
BHEIIHsS cepbl KOMIUIEKCHOTO coennHeHus. KoopannamuonHoe uncio. Koopaunanu-
OHHasl EMKOCTb (€HTAaTHOCTh) JIUTaHA0B. OCHOBHbBIE THIIbI KOMIUIEKCHBIX CO€MHEHMI:
AKBOKOMILJIEKCHI, alliI0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMHUAKAaTHhI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonmnbl, kiactepbl, xemarbl. Konmenmuss 3(@eKTHBHOr0O aTOMHOTO
HOMeEpa.

44. I'eomerpuyeckast KOH(pUrypalus KOMIUIEKCHOTO HOHA (MOJIEKYJIbl) U TUOpUIU-
3alusl AaTOMHBIX OpOUTaNel HEHTpaJIbHOro aToMa (MoHa). M30MepHs KOMIUIEKCHBIX CO-
€ IUHEHUN.

45. DnekTpoauTHYecKasi AUCCOIMAINs KOMIUIEKCHBIX CO€AMHEHUH — TepBUYHAs
U BTOopuuyHasi. PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX COEIMHEHUMN: COJIbBaTallMOH-
Hbl€, THJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, pEaKIMM 3aMElleHUs, MHEPTHbIE U
1a0UIbHBIE KOMILJIEKCHBIE COIMHEHUS. 3aKOHOMEpHOCTh TpaHcBiusiHus .M. Yephse-
Ba.

46. OCHOBHBIE TIOJIOKEHHMSI TEOPUM KPHUCTAJUIMUECKOro mois. PacmeruieHne
DHEPrUM  d-dJIEKTPOHOB B  TOJAX PAJVIMYHOM CHUMMETPUHU:  OKTadAPUYECKOM,
TETPa’IPUUECKOM, KBaJIPaTHOM. DHEPrus CTaOMIM3alMK MOJIeM JIMTaHI0B. Bricoko- u
HU3KOCIIMHOBBIE KOMIUIEKCHl. CHEKTpOXMMUYECKUH psax JauragaoB. Komruiekcs
CHJIBHOT'O M cJ1ab0ro nosiei, uX KOHQUrypaluu 1 MarHuTHIE CBOICTBA.

47. BnusiHue KomIuiekcooOpa3oBaHMs Ha MPOTEKaHNE OOMEHHBIX U OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

48. Bonopon.

Haxoxnenue B mpupone. M3oromel Bogopoaa. CTpoeHHe aToMa M MOJIEKYJIBI.
[Tonoxenue Bomopona B Ilepuogmueckoit Cucreme JI.MI. MenneneeBa. CreneHu
okHcCieHUsA. PU3NYECKHe W XMMHUYECKHE CBOMCTBA BOJOPOAA. MeToabl MOTy4YeHUs
BOJIOPO/Ia B MPOMBIIIJIEHHOCTH | JIA0OPATOPHH.

CoenuHeHus BOJOPOIa M MX CBOMCTBA. Tspkenas Boja. ['mapubl, THIPUI-MOH Kak
JINTAH/I.



[IpumeneHnue Bogopoaa v €ro coeqMHeHn. BogopoiHas s3HepreTuka.

49. JIutnii.

Haxoxnenue B mpupone. IlomydeHne MeTaysinueckoro JIMTHS, €ro XUMHYECKHE
CBOMCTBA U npuMeHeHue. OTHOIICHHE K KUCIOTaM, BOJIE U PA3IMUYHBIM OKUCIUTEIISIM.
CoenuHeHUs C KHUCIOPOAOM, a30TOM M BOJOPOJOM — IOJYyYEHHE U XHUMHUUYECKHE
cBoiicTBa. Baxueiine coeguHeHs: TUTUA. ManopacTBoOpuMbIe COJIM. AKBOKOMILIEKC
JINTHSL.

50. HaTpwii, kanuii, pyOouanii, ie3ui.

Haxoxnenue B mpupone. IlpupoaHble COCTMHEHMS IIECTOYHBIX METAJUIOB Kak
CBID¢ XUMHUECKOW MpOMBIIUIEHHOCTH. [lomydeHue wmetaimioB B CBOOOJHOM
COCTOSIHMH, UX XMMHUYECKHE CBOMCTBA U npuMeHeHue. OTHOIIEHHUE K KUCIOTaM, BOJIE.
PactBopeHue 1mienoyHbIX METaIOB B KUJIKOM aMMHAKE.

CoenuHeHUs C KUCIOPOJAOM — OKCHJIbI, IMEPOKCUJIbI, CYNEPOKCUABI U O30HU/IBI,
MOJy4YEeHUE, XMMUYECKUE CBOMCTBA U TPUMEHEHUE.

I'uapuael. ['MapoOKCHUIBI MIETOYHBIX METAIOB, NOJYYEHHE, XUMUYECKUE CBOMCTBA
U TpUMEHEHWe. BakHedIme Coju: TaJOreHHAbl, HHUTPAThl, KapOOHATHI M
TUAPOKapOOHATHI, MOMyUYeHUE U XUMHUYeckue cBoiicTBa. Copa, MOJIydYeHHE COIBI MO
Conbae u Jlebnany. [Toram. Kanuiineie ynoopenusi.

KoMIuiekcHbIe coeIMHEHMS IESTOYHEBIX METAJIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B ipupoje. [IpoMblliuieHHOE MOTyueHne
MeTaisioB. CriaBbl M/l U 30JI0Ta, UX CBOWCTBA U puMeHeHue. [lonoxkenue Meramion
B DJEKTPOXMMHUYECKOM DSy HalpsDKeHHs. XHUMHUYECKHE CBOMCTBA METAIJIOB,
OTHOINICHHE K KHCIIOTaM U I1IeJI0YaM, pa3INiyHbIM OKHCITUTEIISM.

Coenunenus Meau (I) u meau (II), ux Xumuyeckue CBOWCTBa W TMPUMEHEHHUE.
[Tpumenenue ammuakata meau (I) 1 ouMCTKH Ta30B OT KUCIOPOJAa. AMMHUAKAT MeIn
(ID).

Coenunenus cepebpa (1) u (II) m ux xumMuyeckue cBoricTBa. ManopacTBOpUMBIE
coenquHenus cepedpa (I). Kommnexcubie coenunenus cepedpa (I). BzaumopeiictBue
rajioreHn1oB cepedpa (I) ¢ pactBopamu amMmMmuaka, kapOoHaTa aMMOHHUS, TUOCYJIb(aTa
HaTpusi. CBEeTOUYBCTBUTEIBHOCTh coeJuHeHul cepedpa (I).

Kommekcusie coegunenust 3omota (III) u (I), ux momydyeHwe W XUMHUYECKHE
cBoiictBa. Kommekcusie kucnotsl 30m0ta (I11). uannaasie kommuiekcsl 30m0T1a (I).

52. bepumnuii.

Haxoxxnenne B mpupose, ModydyeHue MeTtauimdeckoro Oepwnus. CriiaBbl
OepwLTusl, UX CBOWMCTBA U NMPUMEHEHHE. XUMUYECKUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KACIIOTaM, IIeJI09aM, Pa3IMIHbIM OKHCIUTEIIM. OKCU U THAPOKCHT OCPUILIUS U UX
CBOICTBa. AKBO-, THIPOKCO-, (hTopuaHBIe KOMIUTeKCchl Oepumnus (11).

TOKCUYHOCTh COETMHEHUN OepUILITHSL.

53. Maruwuii, kaneliuii, CTpOHIIUMN, OapHii.

Haxoxnenue B npupoze, MOJyYEHHE U NPUMEHEHUE METAUIMYECKOTO MAarHusl.
CnnaBbl MarHus, MX CBOWCTBa W TpuUMeHeHHe. OTHOIIEHHE MarHusg K KHCIJIOTaM,
1IEJI0YaM, PA3JIUYHBIM OKHUCIHUTENSIM. Mcrnonb30BaHWEe MarHusi JUisi BOCCTAHOBJICHUS
3JIEMEHTOB M3 OKCUAOB. OKCHJ M TUIAPOKCHU]l MarHusi, MX cBoWcTBa. PacTBOpeHue
TUJPOKCHUIA MarHUs B COJISIX aMMOHHMSI.



[[lemouno3emMeNnbHBIE METAUIBl — KaJbIlMH, CTpoHIMH, Oapuii. HaxoxmeHue B
npupone. llomyuenue u Xumuyeckue cBOHCTBA MeTauioB. OTHOLIEHHME K BOJAE,
KHUCJIOTaM, Pa3JIMYHBIM OKHUCIUTENSIM. PacTBOpeHHE METalIoB B KUAKOM aMMHAKe.
B3aumoneiictBue mMetauioB ¢ KuciopoaoM. OKcuabl, MEPOKCUABI U TMIPOKCHJIBI, UX
cBoiicTBa. ManopacTBopumble coiu: cynbdatel, hocdarel, kKapOOHATHI, IEPEBOA UX B
pactBop. Cynbdarokomruiekc kaiabius (II).

Tepmuueckass aucconuanus kapOonatoB. Heramenas u ramieHas W3BECTb.
JKEcTkoCTh BOABI U €€ YCTpaHEHHUE.

54. Hunk, xagmuii, pryts. HaxoxneHue B NpUpoje, MOITYYEHHE METAIIOB, MX
npuMeHeHne. HaxoxaeHue MeTaluioB B DJIEKTPOXMMHUYECKOM psiy HAIMPSDKEHHS.
Xumuueckue cBoMCTBa. OTHOIICHUE K KUCIOTaM, IIeI0YaM, Pa3IHIHbIM OKHCIUTEIISIM.
OxucneHne MeTalInyecKo pTyTH 3JIEMEHTapHOH cepoi, xsopuaom xeinesa (I11).

AKBO-, TUZIpOKCO-, aMmmuauHble KoMiuiekcehl MHKA (I1) u kagmus (II). CoennaeHus
prytu (I) u (II). Aucnponopunonuposanue coneit pryt (I). Konuenmuss wuHepTHOM
(6s) anekTpoHHOI mapsl. Bzaumoneiicteue coneit prytu (II) ¢ pacTBOpoM amMmuaKa.
Amupnopeakuus. PeaktuB Heccriepa. OcoO€HHOCTH 3IEKTPOIUTHUECKON THUCCOIMALINN
coneit prytu (II).

TOKCHYHOCTB KagMUsl, PTYTH U UX COCIUHEHUMN.

55. bop.

Haxoxnenue B mnpupoze, NOIydeHUE, XUMUYECKHE CBOMCTBA. OTHOILIEHHE K
KHCIIOTaM, IleJiouaM, pa3lInyHbIM OKucCIHUTeNs M. bopanbl (coemuneHust 6opa ¢
BOI0poJIoM). TpEX1IeHTOBBIC 2NIEKTPOHOACPUIIMTHEIE CBSI3U B nubopane. [Ipumenenue
OooprugpunoB. bopHas u monubGOpHBIE KHUCIOTHI, WX coilu. Meta- , OpTo-, TeTpa-
Ooparbl. Terpabopatr natpusi (Oypa), OydepHble pacTBOpHl Ha €ro OCHOBE.
B3aumoneiictBue Oypbl ¢ KUCIOTaMH U LIEI0OYaMHU.

lamorennapl Oopa kak kucioTel Jlbtouca. Terpadropoboparsl. Hutpua Gopa
(?m00p, 6OpPa30H), €ro CXOJCTBO C AIMAa30M U rpadUTOM MO CTPOSHHUIO U CBOHCTBAM.

[Ipumenenue coeuHeHUM 60pa, KX TOKCUYHOCTb.

56. AntOoMUHHUMA.

Haxoxnenue B mpupone. Ilomydyenne weramnuyeckoro amioMuHus. Ero
XUMUYECKHE CBOWCTBA U HpuMeHeHue. AntoMuHoTepmus. CIUJIaBbl  aTIOMHUHUSL.
OTHOLIEHUE AMIOMUHUS K KUCIIOTaM M LIeJI0YaM, pa3InyHbIM OKHCIUTENsAM. OKCuj U
TUAPOKCH]I ATFOMUHUSA, AIFOMUHATHI U THAPOKCOKOMIUIEKCHI. AJIFOMUHUEBHIE KBACIIHI.
l"anorennapl amrOMUHUS Kak KUCIOTHI JIbtonca. ['uapuioaatoMuHaThl, ©X CBOMCTBA.

57. I'annuii, UHAWN, TaJLJIHA.

[Tonydyenne MeTaioB, UX XUMHYECKHE CBOMcTBAa. OTHOIIEHHWE K KHCIOTaM,
niesioyaMm, paszlinyHbIM  OKUCHHUTENIM. OKCUABl U THUIPOKCUIBI, HUX XHUMHUYECKHE
cpoiictBa. Coemuuenuss tammus (I) m (III). ManopactBopumbie comu Tammus (I).
Oxucnutenvubie cBoiicTBa coeauHennit Tammus (III). TokcuuHocTh coeguHEHMIA
TaJUIHSL.

58. Ckanauii, UTTpUH, JJAaHTAH, aKTUHUH, JIAHTAHU/IBI ¥ aKTUHHUJIBL.



Haxoxnenne snemeHToB B npupoje. [loaydeHne meTaisioB M WX NPHUMEHEHHE.
OTHOLIEHHE METANIOB K KHCIIOTaM, IIejioyaM, pa3iMYHbIM OKHUCIUTENsIM. CXOACTBO
xumuyeckux cBorctB ckanaus (11I) u amomunus (11I).

Jlantanuael. X npumeHeHHE B TEXHHUKE. XapAKTEPHBIE CTEIIEHU OKHUCIICHHUS.
Oxkucnurenshbie cBoiicTBa 1epus (IV) u BoccranoButensHbie cBoiicTBa eBponus (11).

AxTuHuApl. WX mpuMeHEeHHMe B TEXHUKE. XapaKTEepHblE CTEINEHU OKHUCIICHHS.
CoenuHeHns aKTUHUOB B BBICOKMX CTEIIEHSIX OKUCICHUS.

Poib akTHHHIOB KaK MaTEpUATIOB IS SIIEPHON TEXHUKHU.

59. Yraepog.

Haxoxxaenue B mpupoje. AIOTpOIIHbIe MOTU(BUKAIIMH YTIepoaa: anmas, rpadur,
kapoun, ¢ymiepensl. Crexnoyriepoa. HWMx  mpumeHenwme. Yriiepoga — Kak
BOCCTaHOBUTEIb U afcopOeHT. KapOuapl u ux cBoiicTaa.

OTHo1IeHUE yrileposia K KACI0TaM, Ies04YaM, pa3InyHbIM OKUCIUTENIM. OKCUIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcupga yriaepoxa  (II). KapOonubt
METaIIJIOB. YTOoNbHAs KHCIOTa, €€ HeycToitunBocTh. Kapbonatel. KanslimnupoBannas u
MIUTHEBAS COJA.

Cepoyrnepoa. I'anorenusipl 1 okcoragoreHuasl yriepojaa. CoeauHeHus yriaepojaa
C a30TOM: [uIMaH, LUAaHOBOJOPOJHAs, IMaHOBAas, W30LMAHOBAsl, TUOIMAHOBAs
KHUCJIOTHI U UX coiu. L{lnanuapl U THOLMAHATHI KaK JIUTaH bl. TOKCUYHOCTh COEIMHEHUN
yriiepoaa.

60. Kpemuui.

Haxoxnenue B npupope. IlonmydeHue KpemHHUs, €ro0 XMMHUYECKHE CBOWCTBA U
npuMeHeHrne. OTHOILLIEHUE KPEMHUS K KUCIOTaM, IIeJI04aM, Pa3INYHbIM OKUCIUTEISIM.
Oxkcun kpemuus (IV). KpemueBbie kuciotsl U criidkathl. JKuakoe crekio. Ksapiuesoe
U OOBIYHOE CTEKJIO. AIIOMOCHIMKATBl W 1eonuThl. CoOeaMHEHHs KPEeMHHUS C
rajioreHamu. ['ekcadpropokpemueBast kuciaora. CUIHIMIBI METAIIOB, HUTPUJ KPEMHUS.

Ponb anemeHTapHOr0 KpeMHHUS U €ro COeJUHEHHH Kak MaTepuaioB COBPEMEHHOM
ANEKTpOHUKU. [[puMeHeHrne COeTMHEHNI KPEMHUS.

61. I'epmanuii, 0J10BO, CBUHELL.

Haxoxnenne B mnpupone. Ilomyuenne m xumuueckue cpoiictBa. Haxoxnenue
METAJJIOB B DJIEKTPOXMMHUYECKOM pALy HanpspkeHus. OTHOIIEHHE K KHUCIIOTaM,
miesouaM, pasnuuHblM - okuciauTensM.  Oxcuabl XO um XO2 , THIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. 0- U - OJOBAHHBIE KUCIOThL. Cynbhuabl U UX CBOWCTBA.
Tuoconu onosa (IV).

Coenunenus onoBa (II) xak BoccraHoBuTenu u coeauHeHust cBuHua (IV) kax
OKHUCJIUTEH B KUCJION M 11esI04HO0M cpefax. CBUHLIOBBINA CypHK.

[IprumeHeHne repmaHusi, 0J10Ba U CBUHIIA U UX COEAUHEHMI. TOKCUYHOCTh CBUHIIA
U €ro COCIMHECHUMN.

62. TutaH, HIUPKOHUH, raHUHA.

ITomyyeHne MeTamIoB, WX CBOWCTBA M IpUMEHeHHe. OTHOLIEHHE K KHUCIIOTaM,
nienoyaM U rajgoreHaM. OKCHIBI, THIPOKCHJbBI, OKCOTHIPOKCOCOEIUHEHUS M HX
cBoiicTBa. CTapeHue rupOKCUIOB.

[IpumeHeHue THUTaHA, HUPKOHUS, TaQHUSA U UX COCTUHEHUI.



63. Banaauii, HHOOW#H, TaHTAJI.

[lomyyeHnue, XMMHUYECKHE CBOWCTBA, MPUMEHEHHE B KAU€CTBE KOHCTPYKIIMOHHBIX
MarepuanoB. OTHOIIEHUE K KUCIOTaM, IIejI0YaM, Pa3IudHbIM OKUCTUTEISIM. OKCUIBI,
raJoreHuIbl, OKCOTAIOT€HU/IbI U COJIH.

64. Xpom, MoUOACH, BOJIb(paM.

Haxoxnenue B mpupoe. [Tonyuenue. Haxoxnmenne  MeTajuioB B
ANEKTPOXUMHUYECKOM pALy HampspkeHus. [I[puMeHeHne B KayecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCJIOTaM, IIejIo4yaM, pa3indHbIM
okucnurensiM. CTpoeHHe U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (II) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCIMHEHUS XpOMa
(IIT), okcua U TUAPOKCUA, XPOMHUTBI U THAPOKCOKOMILUIEKCHI. OKHUCICHHE COETUHEHUM
xpoma (IIl). Coenunenust xpoma (VI): okcua, XpomoBasi U JUXPOMOBAST KHUCIOTHI,
XPOMATHI U JUXPOMATHI, UX MOJTYYEHUE, XUMUYECKHE CBOMCTBA M B3aMMHBIE ITEPEXO/IbI.
OxkucnurenbHple cBOMCTBAa coequHeHnid xpoma (VI) B KHCIION W IIEIOYHOM Cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCHUYHOCTh COEIMHEHUH XpOMa.

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

65. Mapraner, TeXHEIUH, peHUMN.

Haxosxnenue B npupojie, moJiydeHUe MpOCThIX BEIIECTB U UX CBOMCTBA.

Kap6onunbasie komruiekcsl Mapranna (O) u penus (O). Oxcung ¥ TUIPOKCUT
mapranna (II), ux cBoiictBa. Okucnenue coenuHenuit mapranua (II) B pazmuynbIX
cpenax. Coequnenus mapranma (III).

Oxkcupn mapranma (IV) (muposro3ur) U ero XMMHUYECKHE CBOMCTBA, MOBEJCHHE B
KHUCTIBIX W LIENIOYHBIX cpefax. OKUCIUTENbHO — BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTD
coenquHenuii mapranna (IV). Coenumnenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTAaHOBUTEJIHHBIE CBOMCTBA M TUCTIPOTIOPIIMOHUPOBAHHE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpPMaHTaHATHI,
MoJIydeHue, XMMHYECKHEe CBOMCTBa. B3pwiBoomacHocTh oxcuma wmapranma (VII).
[lepmaHranaTt kanusi, €r0 OKHCIMTEIbHBIE CBOMCTBAa B KHUCIOM M WIEJIOYHOW cpenax,
npuMeHeHue. [Iuponns nepManranarta Kanus.

66. XKene3o, k00anbT, HUKEIb.

HaxoxneHue B mpupojie, MoiayyeHue METAJJIOB U MX cBoiicTBa. CIUIaBhI XKenesa,
KoOanbTa, HUKENS W uX npuMmeHeHue. KapOoHuibHble KoMiuiekchl »xene3a (0),
kobanbTa (0), Hukens (0).

Haxosx/ieHre MeTaiioB B AJEKTPOXUMHUUYECKOM psy HampspkeHus. OTHOIEHHE K
KHUCIOTaM, MiesiodaM, paznuyHbiM okuciurensMm. Keneso (I, III), kobanst (II, III),
uHukens (11, II1), ux okcuabl, TUAPOKCUIBI.

AMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, I[MAHHJ- MOH KakK JMTaHAbl B
komruiekcax skeneza (II, III), xobansra (11, III), Hukens (II). YcnoBue ycroitunBoCcTH
coequnenuii kobaneta (II) u (III) B BoaHbIX pacTBOopax. OKUCIUTENHHBIE CBOWMCTBA
coenuHenuil xkenesa (IIl), BoccranoBUTENbHBIE CBOMCTBAa coeauHeHui »keneza (II).
Conb Mopa. ®@eppartsl.

JuMeTunrInokcuMaT HUKes.

Ponw coennuennii sxxemne3a u kKodanbTa B OMOJIOTHYECKHUX MTPOIIECCaXx.



67. IlmatuHOBBIE METAIBI (PYTEHUW, pOAMH, TaUTaJUA, OCMHH, WPHIHM,
MJIaTUHA).

Haxoxnenue B mpupojge. IlonmokeHre MeETaqioB B 3JIEKTPOXUMHYECKOM PSIy
HanpsbkeHus. [I[puMeHeHre MIaTHHOBBIX METAJJIOB U UX COCIMHEHUM B COBPEMEHHOM
TexHuke u MenuuuHe. CrnocoObl MepeBoja IUIATUHOBBIX METAJJIOB B PAaCTBOPUMBIC
coenquHeHus. OTHOIIEHWE MaUlagus MW IJIATHHBL K Iapckod Boake. Poib
KOOPJMHAIIMOHHBIX COSAMHEHHUI B XUMUH IJIATHHOBBIX METAJLJIOB.

68. A3or.

Haxoxnenne B npupone. llomyueHne u mnpuMeHeHue aszora. XHUMUYECKas
MHEPTHOCTh MOJIEKYJIIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHus. COeTUHEHHUs a30Ta C
BOJOPOJOM. AMMHUAK, €r0 XUMUYECKUE CBOMCTBA. KUIKUI aMMHaK KaK pacTBOPUTEIb.
AMuibl, UMHIBI, HHUTpHIBL. PaBHOBecHMss B BOJHOM pacTBOpe aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAaKa U €ro cojieil B BOAHBIX pacTBOpax. AMMHUAK
kak Juraga. CrpoeHne uoHa ammoHus. ConM aMMOHHUS, HMX TIOBEJCHHE NIpU
HarpeBaHuU.

I'mapasun u ruapokcunamut. [lonydenue, ctpoenue, xumuueckue cBoiicrsa. Conu
TUIPA30HUSl U TUAPOKCHWIAMMOHMS W UX cBoiictBa. llpumeHenue ruzapasuHa u
TUAPOKCHIIAMUHA W HX COJE€Ml B KayecTBE BOCCTAHOBUTENEH. A3MI0BOJOPOAHAL
KHCII0TAa, a3uibl. [lonyuenue, ctpoeHue, XuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenue. Oxcun azora (I), ctpoenue u cBoiictBa. Oxcup
azora (II), crpoenue, napamarHeTusM MOJIEKYJIbl, XUMHUECKUe cBoiicTBa. Hurposumi-
uoH kak jurasa. Oxcup azora (III), Tepmuueckas yCTOHYMBOCTb, XMMHUYECKHE
cBoWcTBa. A30THUCTas KUCJIOTa, HUTPUTHL.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JBOWCTBEHHOCTb HUTpUTOB. Hutput-uoH kak nurana. Okcua azorta (IV), crpoenue,
napamMarHeTusMm MoJiekyibl. B3aumopeiictBue oxcuna azora (IV) co menodamu u
Bozoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAas KHCJIOTa, MOJYyYEHHUE B
IIPOMBIIUIEHHOCTH. XUMHUYECKHE CBOMCTBA a30THOM KHUCJIOTBI W HUTPAT-HOHA.
CBolicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKa), IUIABUKOBOW, CEpHOU
kuciaotaMu. Hutparsl U UX TepMmuueckas yCTOMUMBOCTb. OKHCIMTENbHBIE CBOWCTBA
HUTPATOB B pacIiaBax.

69. ®ocdop.

Haxoxnenue B npupone. [lomyuenue. Amnorponssie Monudukanuu docdopa u
UX pEaKIMOHHAs CIIOCOOHOCTb. XUMHUYECKHE CBOWCTBA, OTHOIIEHHE K KHUCIOTaM,
niesiouaM, pasinyHbIM oKkuciaurensiM. dochuH, ero mpou3BOAHbIE, UX XMMHUYECKHE
cBoiictBa. ®ocdopHoBaTtcTas U (ochopucras KUCIOTh, UX conu. l[lomyuenue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Oxkcun docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCyLIaloIlee JeHCTBUE.
®ocdopHble  KuCHOTH:  MeTadochopHas, audochopnas, oprtodocdopHas, ux
nojy4yeHue, B3auMHble mnepexoabl. Docdartbl, runponus docdaroB. bydepHbie
pacTBOpBI Ha OCHOBE (hOoCcPOPHOI KHCIOTHI U €€ COJIeH.

[amorenuasl u  okcorajoreHuasl  ¢ocdopa, uUX TMOJNyueHHE, CBOMCTBA,
B3aMMOJICHCTBHE C BOJOH.

[Tpumenenue docdopa u ero coennnenuit. ocopHeie ynodpeHus.

70. MBILIBSK, CypbMa, BUCMYT.



Haxoxnenune B mpupoge. Ilomyuenwe.  IlonokeHue  MeTaUIOB B
DIIEKTPOXUMHUYECKOM psiiy HampsikeHus. OTHOIIEHWE K KUCIOTaM, IIEeJIoYaM,
pa3nu4yHbIM  OKUcIUTesIM. CoeMHeHHs € aKTUBHBIMH METaNIaMH M BOJOPOJIOM.
CBoiicTBa BOJOpPOJIHBIX COCIMHEHUH, CTpOeHHE MOJIeKYJI. OKCHIBI, THAPOKCHIIBI,
rasiorennapl  Mbibska(lll), cypsmbi(Ill), Bucmyra(lll), nx xumuueckue CBOMCTBA.
Okcoranorenusl cypbmsl (11T) u BucmyTa (I11).

Coenunenus Meiibska (V), cypbMsl (V). Okcuabl, THAPOKCUIBI, TaJOTEHUIBI, UX
XUMHUYECKHE CBOICTBa. BucMyTaThl, MX MOJly4eHHE U OKUCIUTENIbHbIE CBONCTBA.

Cynsdunbr meimbska (111, V), cypsmsr (111, V). Tuoconu. Cynbsdua sucmyra (I1II).

TOKCHYHOCTD COETMHEHUH MBIIIbSKA, CYPbMbI U BUCMYTA.

71. Kucnopoz.

Haxoxnaenue B npupoae. Amnorponust kuciopoaa. CTpoeHrne aToMa U MOJIEKYJIbI
Kkuciaopona. Pusznyeckue M XMMHYECKHE CBOMCTBA KHUCIOPOLA U €ro NPUMEHECHHE.
[Tonyyenue kuciopojga B HPOMBIIIJIEHHOCTH M jJabopatopuu. OKCHIBl OCHOBHBIE,
KUCJIOTHBIE U aM(poTepHbIe. [ MAPOKCUIBI U THAPOKCOKOMITIIEKCHI.

O30H, €ro noixy4YyeHUue U XMMHUYECKHE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUABI.
O30H B atmMocdepe, “030HOBBIE IBIPHI.

Bona. AHomanus €€ HeKOTOpbIX PU3NUYecKUX CBOMCTB. CTpOEHHE MOJIEKYJIbI BOJIBI.
Accoumanust MojeKkysl BoAbpl. Boma kak pacTBOpUTENnb. OJIEKTPOJIUTHYECKAs MU
TEPMHUUECKas TUCCOLMALNS BOJbl. XMMUYECKHE CBOWCTBA BOJAbl. AKBOKOMILIEKCHl U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe KJIaTpaThl HA OCHOBE BOJBI.

Ilepoxcun BOIOpOAa, €ro IOJNYyYEHUE, XUMUYECKHE CBOMCTBA M IIPUMEHEHHE.
Ilepokcun Bomopoza Kak OKUCIMTENb M BoccTaHOBUTENb. llepoxcuael n
IIEPOKCOKUCIIOTBI, CYNEPOKCUABl — HX [OJIy4eHHE, XHMHUYECKHE CBOWCTBA U
IIPUMEHEHHUE.

72. Cepa.

Haxoxnenne B mnpupone, IMOJydeHHE DIEMEHTApHOM cepbl. AJUIOTPONUS.
XuMHYecKkue CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHCIOTaM, Ieiodyam,
Pa3IUYHBIM OKHCITUTEIISM.

CepoBonopoz, €ro MOIYYEHHME M XUMHUYECKHE CBOMCTBA. MaaopacTBOpUMBIE
cyabuabpl, cnocoObl mepeBeAeHUs B pacTBop. OKHCIEHHE MalOPaCTBOPUMBIX
cyabGunoB a3oTtHo kucnoroil. Ilomucynbduasl, cynbdan (MHOrOCEpHHUCTHIN
BOJIOPOJ1), X CBOMCTBA.

Okcun cepsl (IV), ero momydeHue B TPOMBIIUICHHOCTH U JIaDOpaToOpHH,
XUMUYECKHe CBOHMCTBA. TOKCHMYHOCTH aMOKcHaa cepbl. CepHHCTass KHCIOTa U €€
ycroiuuBocTh. CynabGuTsl U ruapocyidbQuThl, ux ruaponus. Cynbpur- HOH Kak
muran]. BoccranoBurtenbHble cBoiicTBa okcuga cepbl (IV), cepHHCTON KHCIOTHI,
CyIb(GUTOB. JIUTHOHUTHI, AUTHOHATHI — UX XMUMHYECKHE CBOMCTBA.

Tuocepnast kuciora W THOCYIb(ar HaTpus. TuocynbpaT HATpUs Kak
BOCCTaHOBHUTEJb U IUrana. Paznoxenue Tuocynbdara cepedpa.

Oxcun cepsl  (VI). Ilomyuyenue, cTpoeHue Monekynsl. CepHass KHCIOTA.
HuTpo3HbIii M KOHTAKTHBIA CHOCOOBI MONyueHHUs. XUMHYECKHE CBOWCTBAa CEpPHOM
kucioTel. [IpuMenenue. [lernapatupyromiee IeHCTBHE KOHUEHTPUPOBAHHOW CEPHOU
kucnotel. JlucepHas kuciora. OneyMm. IlepokcocepHble KHCIOTBI U HMX COJIH.



[Tonyyenne wu cBoictBa. [amoreHuabl W okcorajnoreHuabl cepbl. [lonyuenue,
B3aMMO/JICVCTBUE C BOJIOW U C paCTBOPAMM LIECIOYEH.

73. CeneHn, Tesuyp.

Haxoxnenune B mpupoje, nomydeHue. Aimorponus. OTHOIIEHHE K KHUCIOTaM,
1ies1049am, pa3IMuHbIM OKUCITUTEISIM.

Coenunenus ¢ Bogopoaom. Okcuasl XO2 u XOs. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEIUTYpOBOHM  KHCIOTBHl. OKHCIUTENIbBHO — BOCCTAHOBUTEJIbHAS
JIBOMCTBEHHOCTh coenuHeHunil cenena (IV) u temnypa (IV). TokcudHOCTh ceneHa U ero
COCTUHEHUN.

74. OTop.

Haxoxnenue B npupoae (maBukoBbii mmar). [Tonyuenue ¢gropa, ero Xumudeckue
CBOWCTBA W NpUMEHeHHe. Marepuasnbl, YCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
B3aumopeiicteue ¢topa ¢ BOmoH, pacTBopamu Imienoded. DTOpUIBI KHUCIOpOa.
dTopoBogOpo, (HTOPOBOIOPOAHAS (IJIABUKOBAsi) KHUCIOTa, XMMHUYECKHUE CBOWCTBA U
npuMeHeHue. Ponb BOJOPOAHBIX CBsi3el B CBOMCTBaxX ()TOPOBOJOPOAHON KHCIOTHI.
I'unpodropunsl. @ropua — moH kak jurani. CoeauHeHus Gropa ¢ OIarOPOTHBIMU
razamu.

75. Xmop.

Haxoxnenne B mpupoze. IlomydeHne B NPOMBIIIIEHHOCTH M J1aOOpaTOPHH,
XMMHUUYECKHE CBOICTBA U IPUMEHEHHE. XJIOPOBOJIOPO/ U XJIOPOBOJOPOIHAs (COJsIHAs)
KHCJIOTA, IOJyY€HHE, XUMUYECKHUE CBOMCTBA, IPUMEHEHUE. XIIOPU] — MOH KaK JIUTaH]I.

BzaumopeiictBue xyiopa ¢ BOAOM (XJIOpHas BOJa), PAaCTBOpaMHU INEJIOYEH,
KOHCTaHTbI PABHOBECHSI.

Coenunenus xyopa c¢ kuciopoaoM. Oxcua xsopa (I), xiaopHOBaTHCTash KUCIOTA,
TUIIOXJIOPUTHI, TOJIYyYEHUE, CBOMCTBA. JlucrnponmopuuoOHUpPOBaHUE T'MIOXJIOPUTOB.
XmopHast (OenwibHas W3BeCTh), €€ cBoicTBa W mpumeHeHnue. Oxcua xmopa (IV).
JlucnponopioHMpOBaHWE B BOJHBIX M IIEJIOYHBIX pacTBOpax. XJOpHCTas KHUCIIOTa,
XJIOPUTBHI. XJIOpHOBATasl KUCJIOTa, XJIOPAThl, XUMHYECKHE CBOMCTBA M INpPUMEHEHHE.
Xmopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIIUTENIbHBIE CBOMCTBA. XJIOpAT KaJIHs KaKk
TBEPAO(DA3HBIN OKHCIUTEND. JIUCTIPOTIOPIIMOHUPOBAHUE XTIOPATOB.

Oxkcunst xnopa (VI) u(VII), ux B3auMopeilicTBue ¢ BOAOW. XJIOpHAsl KUCIOTa H
MEepXJIOPATHI, UX MOJyYeHHE, XUMUUECKIE CBOMCTBA U IPUMEHEHHUE. B3pbhIBOONAaCHOCTH
MEPXJIOPATOB TSKEIBIX METAIIIOB.

ConoctaBieHNEe KUCIOTHBIX U OKHCIUTENbHBIX CBOMCTB KHCIOPOJICOAEPIKALIUX
KHUCIIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COeAMHEHUH.

76. bpowm, uos.

Haxoxnenue B mpupoze, MOJy4eHHWE, XMMHYECKHWE CBOICTBA M INpPUMEHEHHE.
PactBopumocTs OpomMa u HOma B BOJAE M OPraHUYECKUX PACTBOPHUTEISX.
[Tonuramorenuasl. IloBenmenue OpoMa W HMOAa B BOJAE U IIEIOYHBIX pacTBOpax,
KOHCTAHTHI paBHOBecusl. Peakiust Opoma u nona ¢ THOCYIh(HaTOM HATPHSL.

BpomoBonopon,  OpomoBomoponHas — kuciora, Opomunael.  HMomoBomopon,
MOJ0BOAOPOHAA KUCIO0TA, noauabl. [lomydeHne n xumMuueckrue cBorcTBa. bpomua- u
WOJIH/I— MOHBI KaK JIUTAHIbI.



Kucnoponconep:xanue KuciaoTel OpoMa 1 noja u ux cosd. CriocoObl MOTy4YeHUs U
XUMHUYECKHE CBOWCTBA. bpoMHOBaTass W WMOMHOBATas KUCIOTHI, OpOMHAas W HOJHAS
KHUCTIOTHI ¥ UX coyt. OCOOEHHOCTH THIPATHBIX (POPM MOTHON KHUCIOTHI.

WNurepramorenuapl. DOTOp-XJI0p yIIEBOAOPOABI, SKOJOTMUECKHE IMOCIEICTBUS
MIPUMEHEHUS.

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

Haxoxnenue B mpupone, noiydeHue u npumeHeHue. OcoOEHHOCTH CTPOCHHS
ANIEKTPOHHBIX 000JI0OYEeK aTOMOB OiaropogHbeix ra3oB. CrnocoObl MONy4YeHUS
COEMHEHUH 01aropoHBIX T'a30B.

Oxcodropuapl, OKCHIBI M  KHCIOPOACOAEP)KAIIME  KHUCIOTHI  KCEHOHA.
BsanmopelictBue GTOpUIOB KCEHOHA C BOJIOW M pacTBOpaMu mienoyeil. XuMudeckue
COCIMHEHUsI Ipyrux OnaropoAHbIX razoB. llpuMeHeHue OJIarOpPOAHBIX Tra3oB M HX
COCTUHEHUN.

K sK3amMeHy J10MMyCKaroTCsl CTYACHTHI, BBIIOJHHUBIINE BCE (POPMBI TEKYLIETO KOHTPOJIS.
[Tpu cnade sKk3aMeHa, CTYJEHT MOIy4aeT TPU BOIIPOCA U3 IEPEUHs, IPUBEICHHOIO BBILLIE.
Bpems noroToBku CTyIeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. MeroanuecKkue MaTepHaJbl VISl ONpeeseHUs] MPoOUeAypP OLEHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITAa [AeATEJbHOCTH, XAPAKTEPU3YKOIIMX 3TANbI
(popMupoBanus KoMIeTEeHIIH.

[IpomexyTouHass arTecTalys MO TUCIHUIUIMHE TIPOBOAMUTCA B COOTBETCTBUH C
tpeboBanusimu CTII

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



