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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMblI.

B pe3ynbTare ocBoeHus: 00pa30BaTEIbHOM IPOrpaMMBbl ClICHUANINTETA 00ydarOIIUiics
JIOJDKEH OBJIAZIETh CIEAYIOIMMHU pe3yibTaTaMi 00y4eHHs O TUCLUIUIUHE!

KOI[ N HAUMCHOBAHHEC

MHIMKATOPA IOCTHKEHHUS [Tnanupyemble pe3ynabTaThl

KO,I[ N HAUMCHOBAaHHEC

obmenpodeccuonansHoii| 0OUENPodeccuoHabHOH 0byHeHHA
KOMITETCHIIUH KOMIIETEHIIMHA (meckpunTOpHI)

OIIK-1 OIIK-1.1 BeiOop 6a30Bbix | 3HATH: TEOPETUYECKUE OCHOBBI
Crioco0eH u3yuars, (U3MUECKUX U XUMHYECKHUX | OOIIel U HEOPTraHUUYECKOW XUMUH,
AHATM3UPOBATH, 3aKOHOB JIJIsI PEIICHUS MOHUMATD MTPUHIIUITE CTPOCHHUS
UCTIOJIb30BaTh 3a/1a4 MpoeCcCHOHATBHON | BElecTBa, MPOTEKAHUS
OMOJIOTHYECKHE JeSITeIbHOCTH XUMHYECKHUX TIPOIECCOB.
O00BEKTHI U MPOLIECCHI, (3H-1);
OCHOBBIBAsICh Ha YMeTh: UCIIOJIB30BaTh 3TH OCHOBBI
3aKOHax W JUTSL PELICHUS IPUKJIAIHBIX 33/1a4 B
3aKOHOMEPHOCTSIX cBOEH MpodecCHOHATBHOM
MaTEeMATHYECKHUX, JIESITCIIBHOCTH
du3nUecKux, (Y-1);
XUMHUYECKHUX U Baaners: TeopeTuueCKUMU
OMOJIOTUYECKUX HAYK H METOJIaMH OIUCAHUsI CBOWCTB
UX B3aUMOCBSI3SIX. MPOCTBIX U CJIOXHBIX BEIIECTB HA

OCHOBE JIEKTPOHHOI'O CTPOCHUS
UX aTOMOB U II0JIO’KEHHUS B
Ilepuonnueckoii cucreme
XUMUYECKUX DJIEMEHTOB.

(H-1)

3HaTh: OCHOBBI I(J'IaCCI/I(l)I/IKaL[I/II/I
HEOPTaHUYCCKUX COGﬂHHCHHﬁ,
CTPOCHUC, CITOCOOBI MOJIYUCHUA U

OIIK-7.1. Onpenenenue
XapaKTepUCTUK
XMUMHYECKOTro mpoliecca
(s1BIIEHMST), XapaKTEPHOT O
IUTSL OOBEKTOB

HUCIIBITAHUA I10 . COC}II/IHGHI/If/i, OCHOBHBIC
npodeccroHanbHOM

OIIK-7 Cnocoben
TIPOBOJTUTH

SKCIICPUMCHTAJIBHBIC XUMHYECKHE CBOMCTBA Pa3INYHBIX

HCCICA0OBaHUA U KJIaCCOB HCOPraHUYCCKUX

3aJIaHHOM METOJINKE, MEXaHU3MbI POTEKAHUS

JACATCIIBHOCTH, HA OCHOBEC o
HCOPTaHNYCCKUX PCAKIUN

SKCIICPUMCHTAJIbHBIX
PHMERTE (3H-2);
HCCIICAOBAHUU

HaOJIIOAEeHUS U
U3MEepeHus,
o0OpabatbIBaTh U YMeTh: UCIIOJIBL30BATh

HHTCPIPECTUPOBATH XHUMHUYCCKUEC 3aKOHBI,

SKCIICPUMCHTAJIBHBIC TEPMOAVMHAMHUYCCKUEC CIIPABOYHEBIC




Kox u HaumenoBanue

Kox u Haumenosanme
WHJIUKATOpa JOCTUKEHUS

IInanupyemsle pe3ysbTaTsl

. i oOydeHus
obuienpodeccuoHanbHON 001IenPOPeCCHOHATBHOM ( ya )
JECKPUTITOPBI
KOMIIETEHITHY KOMIIETEHIIH p p
JTAHHBIE, JTAHHBIC U KOJIMYCCTBCHHBIC
PUMECHSIS COOTHOIICHHUS] HEOPTAaHUIECKOM
MaTeMaTHYECKUE, xumuu. (Y-2)

busznveckue, GU3NKo-
XUMHYECKHE,
XUMHUYECKHE,
OHOJIOTUYCCKHC,
MUKpPOOHOJIOTHYECKUE
METO/IBI.

Biaaerns: HaBBEIKAMU
HUCIOJIL30BAHUS STUX

XapaKTEPUCTUK U TEXHOJOTHUH ISt

pEeIICHUA 3a1a4 CBOCH

npodeccuoHanbHOM NeSTEIbHOCTH.

(H-2)

2. MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMBbl.

JucuumnnuHa oTHOcuTes K o0s3atenbHoi yactu (b.1.0.13) u usyyaercs na 1 xypcee, 1 u 2

CEMCCTD.

B MeronnueckoMm miaHe AUCUUIUIMHA OMHpaeTcs Ha 0a30BbIi Kypc OOMIEXUMUYECKON U
MaTeMaTU4YECKOM MOATOTOBKH, MTOTYYEHHBIN B IIKOJIE.

[Tony4yennbie B nporecce M3ydeHus: TUCIUILTAHBI «O01asi 1 HeopraHuvyeckasi XuMHus»
3HAHUS, YMEHHUSI M HaBBIKU MOTYT OBITh MCIOJB30BaHBl B HAYYHO-HCCIEAOBATEIIBCKON paboTte

OaxanaBpa 1 P BHIMOJIHEHUN BBITYCKHON KBATU(UKALMOHHON PabOTHI.




3. O0beM AUCHUIIIMHBI.

Bug yae6Ho# paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas popma

o0yJeHus
OO0mast TPy10€eMKOCTh THCHUTITHHBI 10/360
(3aYEeTHRIX eNMUHUIL/ AKATEMUYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 242
3aHSTHSI JIEKIIMOHHOTO THIIA 108
3aHATHS CEMUHAPCKOIO TUIA, B T.4. 126
CEeMMHAPBbI, IPAKTUYECKUE 3aHATUS 36
nabopaTopHbIE pabOTHI 90
KkypcoBoe npoektupoBanue (KP wum KIT) -
KCP 8
JIpyTrHe BUIbI KOHTAKTHOM pabOTHhI

CamocrosiTesibHas padoTa 46

®opma Tekyuiero kourpoJs (Kp, komn., ycTH. onpoc) Kp, xomn.

YCTH. OIIPpOC

®opma npome:xyTouHoii arrecraunu (KP, KII, 3ager, sx3amen)

Ox3ameH 1 u 2
cemectp (72)




4. Coepsxkanue QM CHUILTHHBI.
4.1. Pa3zgeapl IUCHUIJINHBI U BUABI 3aHATHMA.

3auaTus

CEMHUHApPCKOIo

THIIA,

aKaJICM. 4acChbl
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[Tepunoanueckuii 3aKOH U CTPOCHHUE aTOMa. 10 4 2 OIIK-1,
1 OIIK-7
XUMHYECKast CBSA3b U CTPOEHUE MOJIEKYJI. 10 4 2 2 OIIK-1
2 OIIK-7
TepMoxumusi U DJIEMEHTHl XHMHUYECKOU 8 4 2 2 OIIK-1
3 | TepMOJMHAMUKH. OIIK-7
XHUMHYECKOE  paBHOBECHE. Kuneruka 8 4 2 2 OIIK-1
4 XUMHYECKUX PEaKIUi. OIIK-7
PacTBopbl siekTponuToB M paBHOBecus B | 14 10 4 4 OIIK-1
5 | pacTtBopax OIIK-7
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 12 4 4 2 OIIK-1
6 | mporeccel. OIIK-7
KomruiekcHbie coeiHEHUSI. 10 6 4 2 OIIK-1
7 OIIK-7
Uroro 1 cemectp | 72 36 18 16
Xumust  snementoB | um Il rpymnn 6 12 5 OIIK-1
8 | Ilepmomnueckoit CUCTEMEI. OIIK-7
Xumusa osnementoB Il u IV rpynn 6 12 3) OIlK-1
9 | Ilepumonnueckoit CUCTEMBI OIIK-7
Xumust d—anementoB V. — VI rpynn 6 12 5 OIIK-1
10 | Ilepuonuueckoit Cuctembl OIIK-7
Xumuss p- osnemertoB Y (VA) rpymmsl 6 12 5 OIlK-1
11 | Ilepuonuyeckoii CucTeMsl. OIIK-7
Xumus p- snementoB VI (VIA) rpynmsr 6 12 5 OIlK-1
12 | Ilepunomuueckoiit CrctemMbl OIIK-7
Xumus p- anementoB VI rpymmer (VIIA) 6 12 5 OIlK-1
13 | llepuoauyeckoii CHCTEMBI. OIIK-7
Uroro 2 cemectp | 36 72 30
108 36 90 46




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmeHnoBanne TeMbl OObeMm, |MHHOBanMOHHAA
paznena
U KpaTKOe CO/IepKaHNe 3aHATUS aKaj. yachl dbopma
JUCIUTIAHBI
1 [Teprnonnueckuii 3aKOH U CTPOSHUE aToMa. 10
2 XUMHYECKas CBSA3b U CTPOECHUE MOJIEKYIL. 10 IIpesent
aryst
3 Tepmoxumus U JJIEMEHTBI XUMHUYECKON 8
TEPMOJUHAMUKHU. [Tpesentanus
4 Xumuyeckoe paBHOBecue. KHHETHKAa XMMHUYECKHX 8
peaKuid.
5 PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUS B 14
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 IIpesent
aryst
7 KommiekcHbie coeiuHeHMS. 10
8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6 IIpesent
Cucremsl. anus
9 Xumus snemerToB |1 u IV rpynn Ileprnoanueckoit 6 IIpesent
CucreMsl anus
10 Xumuss  d-smementoB V. — VI rpynn 6 [Ipe3ent
[Tepuoanueckoit CucteMbl anus
11 Xumuss  p- omementoB Y (VA)  rpymimsl 6 [Ipe3ent
[Tepuoanueckoit CucreMsl. anus
12 Xumust  p- oanemerroB VI (VIA)  rpymmsr 6 IIpesent
[Tepuoanueckoit CucteMbl anus
13 Xumus p- snementoB VI u VII rpynmer (VIIA, 6 IIpesent
VIIIA)) ITepuonnyeckoit CuCTEMBI. anus




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3AHATHS

Ne HaumenoBanue Tembl O06newm, NunoBanuonHas
paszznena
U KPaTKOE COCpKAHUE 3aHITHUS akaj. gacel |popma
JUCHUTITUHBI
1 [leproanueckuii 3aKOH U CTPOEHHUE aTOMa. 4 Kommoxksuym
2 XuMuyeckas CBSI3b U CTPOCHHE MOJIEKYJI. 4
3 Tepmoxumus u JJIEMEHTHI XUMHYECKOU 4 I'pynnosas
TEPMOJIUHAMUKH. JTUCKYCCHS
4 Xumudeckoe paBHOBecHe. KMHETHKa XUMHYECKHX 4
peaKIuid.
PacTBOpbl  2MEKTPOJIMTOB W paBHOBeCUS B 10
5 pacTBopax
OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIE TTPOLIECCHI. 4 KontponbHas
6 pabora
7 KoMIuiekcHbIE COEAUHEHNS. 6




4.3.2. JIabopaTopHbIe 3aHATHS.

Ne HanmenoBanue Temsl O6bem,
paszznena [Tpumeuanus
U KpaTKOe Co/IepKaHNe 3aHATUS aKaj. yachl
JUCIUTIAHBI
2 XuMHUYecKas CBSI3b U CTPOCHHE MOJIEKYJI. 2
3 Tepmoxumus u 3JIEMEHTBI XUMHUYECKON 2
TEPMOJUHAMUKHU.
Xumnueckoe paBHoBecue. KuHeTMka XMMUYECKUX 2 VYcrHbli
4 peaKkIuii. oIpoc
PactBopel  3JIEKTPOIMTOB U pPAaBHOBECUSA B 4 Konrtposnbnas
5 pacTBopax paborta
OKHCIUTENHEHO-BOCCTAHOBUTEIBHBIC TIPOIECCHI. 4
6
7 KoMiuiekcHbIe cCOeAUHEHNUS. 4
Xumus snemenToB | u |l rpynn Ilepuonnueckoit 12 Komnoksrnym
8 Cucremsl.
Xumus snemenToB Il u IV rpynn Ilepuonnueckoit 12
9 Cucremsl
Xumuss  d—smementoB V. — VI rpynn 12 KomnokBuym
10 [Tepuonuueckoit CucteMbl
Xumuss  p-  oanmementoB Y (VA)  rpymisl 12
11 [lepuoanueckoit CucreMsl.
12 Xumuss  p- onementoB VI (VIA)  rpymims 12 KontponbHas
Ilepuognueckoit Crucremsl pabota
13 Xumuss  p- onementoB VI rpymmer  (VIIA) 12

[Tepuoanueckoit CucteMsl.




4.4. CamocTosiTeIbHAsA padoTa 00y4aroIMXxcs.

Ne Ilepeuens BOIpOCOB i O6mbemM, ®dopma
paszena CaMOCTOSITENIbHOTO U3yYeHUs aKajl. yachl KOHTPOJIS
JUCIUTIAHBI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aToMa. 2 [MucbmenHbIi
oIpoc
5 XuUMUYecKas CBSI3b U CTPOCHUE MOJICKYII. 2 [T1ucbMeHHBII
orpoc
3 TepMOXUMHUS M JIIEMEHTHI XUMUYECKOM 2 YcrHbIit
TEPMOJIMHAMUKH. orpoc
4 Xumnueckoe paBHOBecue. KHMHETHKAa XMMHYECKUX 2 VYcrHbii
peaKkuuid. onpoc
PacTBOpEBI 37IEKTPOIUTOB U PABHOBECHUS B PACTBOPAX 2 [TuceMeHHbIi
5 ompoc
OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC TIPOIECCHI. 3 [MuceMeHHbIi
6 orpoc
v KommnekcHpie coennHeHus. 3 [TuceMenHbI
orpoc
Xumus snementoB | u |l rpynn I[lepuomuueckoit 5 YcTHBIT
8 Cucremsl. ompoc
Xumus snementoB |l u IV rpynn Ilepuonnueckoii ) VYcerHbIi
9 Cucremsl onpoc
Xumuss  d-snemenroB V. — VI rpymn ) [IncemenHsbIi
10 Ilepuognueckoit Crucremsl OIpoc
Xumuss  p-  omementoB Y (VA)  rpymibl 5 [TucbmenHbI
11 Ilepnognueckoit CucreMsl. 0Ipoc
12 Xumuss  p-  oanementoB VI (VIA)  rpymmsl ) VYcrHbII
[lepuoanueckoit Crucremsl onpoc
13 Xumuss  p- omementoB VIl rpymmer  (VIIA) 5 VYcerHbiit
Ilepunognueckoit CucreMsl. o1poc




5. llepevyeHb y4eOHO-MeTOAMYECKOT0 O0ecreYeHus AJIsi CAaMOCTOATEIbHON PadoThI
00y4YarIIUXCS M0 TUCHUILINHE.

MeTtoaudeckue yka3zaHus i1 OOYJArOIIUXCs [0 OPTaHU3alUKd CaMOCTOSTEIBHON PaboThI
[0 JUCIHMIUIMHE, BKIIOYAs TIEpEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISl 10 JUCIHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO pa3MEICHBI B AJIEKTPOHHON
nH(pOpMaIMOHHO-00pa30BaTEIIBHON cpene CIIOI'TU(TY) Ha caimTe:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB 1Jisl MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUN TEKYLIEr0 KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl QUCHUIUIMHBI CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJS BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JAaHHOM

JTarne
[TpomexyTouHasi aTTecTalus 1o JTUCIHIUIMHE MpoBoauTcs B (Gopme sk3ameHoB (1, 2-i
ceMecTp).
K cpaue sk3aMeHOB JOIMYCKAalOTCS CTYACHTBI, BBIIOJHUBIIME BCE (POPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeHbl TNpPEeAyCMaTpUBAIOT BBIOOPOUHYIO IPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIMH U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMHM.

IIpu cmaue sk3aMeHa, CTYyIEHT IOJIy4aeT TPU BOIPOCAa U3 MEPEUHs, BpeMs MOATOTOBKU
CTYJEHTa K YCTHOMY OTBeTY - 10 30 MuH.

@DOH/J OLIEHOYHBIX CPEJCTB MO AUCUMILINHE npeacTasieH B [Ipunoxenun Ne 1

VYyeOnas aucuumiauHa «O011as 1 HeopraHuyeckasi XUMHUsD)

Ixzamenayuonnslii ounem No

1. Paguycel aromoB, WX u3MeHeHHe B mepuojax u rpynmnax [lepuogumdeckoit
CUCTEMBI. 3aBHCHMOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB COCJIWHEHHUS OT
paanyca LEeHTPaIbHOTIO aTOMa.

2. DK30- U DHIOTEPMUYECKHE peakiuu. TepMOXMMUYECKUE YPaBHECHHS.
V3MeHeHre CTaHIapTHOM PHTATBIIUN B XUMUYECKOU PEaKIUH.

3. Posb Moniekyn pacTBOpUTENS B Ipolieccax 3IEKTPOIUTHUECKON AUCCOIHAIIIH.

FI/II[paTaI_[I/IH U TUuApaTHas 000JI0YKa HOHOB. AKBaKOMIIJIEKCEHI METAJIOB, HUX



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

7. llepevyeHb y4eOHBIX U31AHUH, HEOOXOAMMBIX VISl OCBOCHUS TUCIHIJIMHBI

a) mevyaTHbIe U3TAHUS:

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

2. Tonw6paiix, 3.E. Ilpaktukym mo Heopranumdeckod xumuu / 3.E. ['ompOpaiix. — Mockaa:
Anbsiace, 2013. — 350 c. — ISBN 978-5-903034-27-7.

3. bammaxkos, B.M. TepMoxumusi u 3JIEeMEHTapHBIE OCHOBBI XHUMHYECKOH TEPMOJMHAMUKHU:
yuebHnoe nocobue / B.1. bammmakos, T.b. [Taxomosa; MunoOprayku Poccun, Cankr-IlerepOyprekuii
TOCY/IAPCTBEHHBIA TEXHOJIOTMYSCKU WHCTHTYT (TexXHHYecKuii yHuBepcuter), Kadenpa Heopranudeckoi
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2019. — 45 c.

4. bammaxkos, B.M1. Honnbie peakuuu: npaktukym /B.W. bammakos, E.A. Anekcanaposa,
T.b. [TaxomoBa; MunoOpHayku Poccrm, Cankt-IlerepOyprekuii TOCYIapCTBEHHBINA TEXHOIOTMUSCKUI
MHCTUTYT (TexHuueckuii yHuBepcuter), Kadenpa neopranmieckoit xummn. — Cankr-IlerepOypr: CII6I T
(TY), 2018. — 34 c.

5. bammakos, B.1. I'ereporenusie paBHOBECHS: npaktukyMm / B.W. bariMakos,
E.A. Anekcanapona, T.b. [TaxomoBa; Munoopuayku Poccun, Cankr-IlerepOyprekuii rocyapcTBeHHBII
TEXHOJIOTUYECKHI MHCTUTYT (TexHuueckuid yruBepcrter), Kadenpa neopranmdeckod xumvumm. — CaHKT-
[Terepoypr: CIIOI TU (TY), 2018. — 29 c.

6. bBbammakos, B.U. I'omorenunsie paBHOBECHS B pacTtBopax 3JIEKTPOJIUTOB:
npaktukyM / B.W. bammakos, E.A. AnekcannpoBa, T.b. [TaxomoBa; MunoopHayku Poccuu, CaHkT-
[leTepOyprekuil TOCYIapCTBEHHBIN TEXHOJIOTHMYECKUT MHCTUTYT (TeXHu4Yeckuid yHuBepcuteT), Kadempa
Heopranudeckoi xumun. — Cankt-ITerepOypr: CIToI TH (TY), 2018. — 28 c.

7. bammaxkos, B.1. KommiekcHble COCJIMHECHMUS npaktukym / B.W. bariMakos,
E.A. AnekcanapoBa, T.b. [TaxomoBa; MuHoOpHayKH Poccun, Canxr-IlerepOyprexuii
TOCYIAPCTBEHHBI TEXHOJIOTMYECKHIT MHCTUTYT (TeXHHYeckuid yHuBepcurer), Kadenpa Heopranmdeckoit
xumrl. — Caskr-TlerepOypr: CITOI TU (TVY), 2019. — 38 c.

8. OkuCIUTENhHO-BOCCTAHOBHUTEIBHEIC peaKkuuu: npaktiky™m / B.W. barmMakos,
E.A. Anekcanaposa, T.b. IlaxomoBa, T.B. Ky3nemoBa; Munobpuayku Poccrm,  CaHkT-
[leTepOyprekuii TOCYAapCTBEHHBI TEXHOJIOTHMYECKUT MHCTUTYT (TeXHUYeckui yHuBepcuter), Kadempa
Heoprannueckoit xumun. — Cankt-IlerepOypr: CIIGI TU (TY), 2018. — 34 c.

9. [Ilanuna, H.C. DnexkTpoHbl B aToMax U Mojekynaax. Yacte 1. DNeKTpoHBI B aToMe: yueOHOe
nocodue / H.C. INanuna, A.W. ®umep, A.H. bensieB; MunoOpHayku Poccun, Cankr-IlerepOyprekuit
TOCY/IApPCTBEHHBI TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuil yHusepcurer), Kadenpa Heopranuueckoi
xumrl. — Caskr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

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

11. OOmast u Heopranuueckas xumus: T.1. Teoperndyeckue ocHoBbl xumuu / Bopoober A.D.,
Kysnenos H.T., lusanze A.1O. [u ap.]; mox pen. A.®. BopobreBa. — MockBa: AKaJeMKHUTA.
2004. - 371 c. - ISBN 5-94628-256-5.

12. O6mas u Heopranuueckass xumust: T.2. XuMudyeckre CBONHCTBA HEOPraHHMUECKUX BEILECTB
/ BopobbeB A.®., Kyzuenos H.T., [luaaze A.1O. [u ap.]; mox pen. A.®. BopooseBa. — Mocksa:
Axanemknura. 2007. — 544 c. - ISBN 5-94628-256-5.

13. Bammakos, B.M. Kitaccel Heopranndeckux coenuHeHuit: yue0. mocooue / B.M. Bammakos,
C.A. CwumanoBa, H.M. bBypmucrpoBa, MunoOpHayku Poccun, Cankr-IlerepOyprekumit


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

TOCYJApPCTBEHHBI TEXHOJMOTMYECKHII MHCTUTYT (TeXHMYeckuii yHuBepcurerT), Kadenpa HeopraHmdeckoit
xumrn. — Cankr-TlerepOypr: CIT0I TU (TVY), 2007. — 35 c.

14. Bammakos, B.M. TaOmuipl OCHOBHBIX CBOMCTB 3JEMEHTOB U HUX COCAUHECHHMM: METOJI.
ykazanus / B.W. bammakos, A.B. 3unuenko, H.M. Bypmucrposa; Munobprayku Poccru, CaHkT-
IeTepOyprekuii TOCYIapCTBEHHBI TEXHOJIOIMYSCKMI MHCTUTYT (TexHudeckuid yHuBepcuter), Kadempa
Heopranudeckor xumun. — Cankr-IlerepOypr: CII0I TH (TVY), 2018. — 42 c.

15. Kucenesa, H.II. CrexuomeTrpuueckue 3aKOHBI XWMHUU. ATOMHBIC, MOJEKYISIPHBICE |
MoJsipHbIe Macchl: yueO. mocodue / H.IT. Kucenéra, E.1. Macnos, T.b. [TlaxomoBa; MuHoOpHayku
Poccun,  Canxr-IlerepOyprekuii  roCyIapCTBEHHBIA — TEXHOJOTWYECKMH — MHCTUTYT — (TEXHMYECKHMN
yauBepeurert), Kadenpa veopranrdeckoii xumrm. — Cankr-IlerepOypr: CITOI TU (TVY), 2007. — 26 c.

16. Xumuss osnementoB. Yacth 1. S-anmementsl: yue6. mocobue / B.W. bammakos,
E.A. Anekcannposa, T.b. ITaxomoBa; MunoOprayku Poccun, Cankr-IlerepOyprekuii rocy1apCTBEHHBIIA
TEXHOJIOTMYECKUA MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadenpa neopranmueckoir xummu. — CaHKT-
IerepOypr: CIT6I' TU (TY), 2008. — 78 c.

17. TonwOpaiix, 3.E. Coopuuk 3anauy u ynpaxHenuit mo xumuu / 3.E. T'onbOpaiix — Mocksa:
Actpens, 2004. —383 c. - ISBN 5-17-011684-5.

0) 3J1eKTPOHHBbIE yYeOHbIe U3IAHUA:

1. bammakos, B.1. Tepmoxumusi U 3jieMEHTapHbIE OCHOBBI XMMHUYECKONH TEPMOAMHAMUKHU:
yuebHOe mocobue /B.W. bammakos, T.b. [TaxomoBa; MunoOprayku Poccum, CaHkr-
[leTepOyprekuii  TOCYAAapCTBEHHBI TEXHOMOTMYECKU HMHCTUTYT (TEXHUYECKUH YHHBEPCUTET),
Kadenpa neopranmueckoit xumimi. — Cankr-IlerepOypr: [6. u.], 2019. — 45 c¢. // CIIGI'TH.
OnektponHas  Oubmuorexka. — URL: https:/  technolog.bibliotech.ru  (mata
oOpatenusi:10.09.2020). — Pexum noctyna: ajs 3aperucTpup. Moab3oBaTeneil.

2. bammakos, B.J. Uonnsle peakiun: npaktukym / B.W. bammvakos, E.A. Anekcanaposa,
T.b. ITaxomoBa; ~ MunoOpnayku  Poccum,  Cankr-IletepOyprekuii  rocyaapCTBEHHBIH
TEXHOJIOTMYECKU MHCTUTYT (TeXHUUYeCKuii yHuBepcuteT), Kadenpa HeopraHmdeckod XUMUH. —
Cankr-TlerepOypr: [0. u.], 2018. — 34 c. // CII6I' TU. Dnexkrponnas o6ubmmoteka. — URL:
https:// technolog.bibliotech.ru (mara obpamenns:10.09.2020). — Pexum goctyma: s
3aperucTpup. NoJIb30BaTENEH.

3. bammakos, B.MI.  I'ereporennsie  paBHOBecusi:  mnpakTukym /  B.J. bammakos,
E.A. AnekcanapoBa, T.b. IlaxomoBa; MunoOpuayku Poccrm, —Cankr-TlerepOyprekuii
TOCY/IApCTBEHHBIA ~ TEXHOJIOTMYECKU  WMHCTUTYT  (TeXHMUeckuii  yHuBepcuter), Kadenpa
Heopraandeckoi xvmvun. — Caskr-ITerepOypr: [0. u.], 2018. — 29 c. // CII6I' TU. DnexTpoHHas
oubmmoreka. — URL: https:// technolog.bibliotech.ru (mara o6pamenns:10.09.2020). —
Pexxum noctyna: i 3aperucTpup. nojab30BaTeNIeH.

4. bammakos, B.. T'oMoreHHble paBHOBECHS B PACTBOpPAX 3JIEKTPOJUTOB: MPAKTHKYM /
B.M. bammaxoB, E.A. AnekcanapoBa, T.b.IlaxomoBa; MunoOpHayku Poccum, CaHkr-
[TerepOyprekuii  TOCYJapCTBEHHBI TEXHOMOTMYECKU WHCTUTYT (TEXHHMUECKUH YHUBEPCHTET),
Kagenpa neopranmueckoit xumun. — Cankr-IlerepOypr: [6. u.], 2018. — 28 ¢. // CIIGI' TU.
OnexktponHas  O6ubnmoreka. — URL:  https://  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: st 3aperucTpup. MoJIb30BaTeIICH.

5. bammakos, B.M. KommniekcHsie coenunenus: mnpaktukym/ B.U. bammakos, E.A.
AnekcannpoBa,  T.b. [TaxomoBa;  Mwunobpuaykn ~ Poccrm, — Cankr-TlerepOyprekmii
TOCY/IApCTBEHHBIA ~ TEXHOJIOTMYECKM  WMHCTUTYT (TeXHMUYeCKWi  yHuBepcuter), Kadenpa



Heopraandeckoi xumvun. — Caskr-IlerepOypr: [6. u.], 2019. — 38 c. / CII6I TU. DnexTpoHHas
oubmmoreka — URL: https:// technolog.bibliotech.ru (mara o6pamenus:10.09.2020). —
Pexxum mocTyma: 1Jis 3aperucTpup. MoJb30BaTENICH.

6. OKHCIUTETbHO-BOCCTAHOBHUTENIbHBIC peakiuu: mnpaktukym / B.W. bammakos, E.A.
AnekcannpoBa, T.b. ITaxomoBa, T.B. Ky3nenoa; MunoOpHayku Poccrm, Cankr-
[eTepOyprekuii  TOCYIapCTBEHHBI TEXHOJIOTMUECKU MHCTUTYT (TEXHUYECKUM YHHUBEPCHTET),
Kadenpa neopranmdeckoit xumun. — Cankr-IlerepOypr: [0. u.], 2018. — 34 c. // CIIGI' TH.
Onektponnas  Oubnmoreka. — URL:  https://  technolog.bibliotech.ru  (mata
obparenusi:10.09.2020). — Pexxum ocTyma: Jij1s 3aperucTpup. mojib30BaTele.

7. Ilanumna, H.C. DnektpoHsl B aromax u Mojekysiax. Yactb 1. DIeKTpoHBI B aTOMe:
yuebHoe mocobue/H.C. Tlanuna, A.W. ®umep, A.H. benses; MunoopHayku Poccun, CaHkT-
[eTepOyprekuii  TOCYNapCTBEHHBI TEXHOJIOTMUECKUM WHCTUTYT (TEXHHUYECKUM YHHUBEPCHTET),
Kadenpa neopranmueckort xummn. — Cankr-IlerepOypr: [6. u.], 2016. — 53 c. // CIIGI'THU.
OnektponHas  OmbOimmoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparenus:10.09.2020). — Pexxum goctyma: 1uis 3aperucTpHp. MOIb30BaATEICH.

8. bammakos, B.J. TaObnuupl OCHOBHBEIX CBOMCTB DJIEMEHTOB M HX COEIUHEHHIN: METOZ.
ykaszanus / B.M. bammaxkos, A.B. 3undyenko, H.M. BypmucrpoBa; MunoOpHayku Poccun,
Cankr-TlerepOyprekuii  TOCYIApCTBEHHBIM — TEXHOJMOTMYECKMHA ~ MHCTUTYT — (TEXHUYECKUI
yauBepentet), Kadenpa neopranmueckoi xumun. — Cankr-TlerepOypr: [60. u.], 2018. — 42 c. //
CIIGI'TU. Dnexrponnas oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
oOpamenusi:10.09.2020). — Pexum noctyna: 1 3aperucTpup. Mojab3oBaTesnei.

9. Axwmetos, H.C. O6mas u Heoprannueckas xumusi: YueOuuk / H.C. AxmetoB — CaHKT-
[TetepOypr: Jlanp, 2020. — 744 c. — ISBN 978-5-8114-4698-8 // Jlanb: »neKTpOHHO-
oubmmoreunas cucrema. . — URL: https:// e.lanbook.com (nara o6pamenus:11.09.2020).
— PexxuM noctyna: 1o noarumcke.

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

y4eOHBIH IIJ1aH, PIII U y4eOHO-METOINUECKHe MaTepHaJIbL.
https://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
CIIGI'TU: snexTpoHHO-0MOIMOTEYHAsI cucTema: cailt. — Cankr-IlerepOypr, 2011 — . —
URL.: https://technolog.bibliotech.ru —Pesxum goctyma: i 3aperucTpHp. MOJIb30BaTeIIeH.

JIaHb : 3EKTPOHHO - OubIMoTedHas cucrema : caift. — Cankr-IlerepOypr, 2016 — —
URL.: https://e.lanbook.com
Jns co3maHus MHAMBUIAYAIbHBIX 3aJaHUM A1 CaMOCTOSATENIbHOM paboThl CTYIEHTOB
cOpMHpOBAH KOMITBIOTEPHBIM OaHK JaHHBIX, COAEP)KAIIMHA MaTepuan IO BCEM TeMaw,

NPEJCTAaBICHHBIM U1 CaMOCTOATENbHOW paboTel. Ha ocHOBe OaHka HaHHBIX co3/laHa U
3¢ (HEeKTUBHO HCIOJIb3YETCS KOMIIBIOTEpHasl Iporpamma s (OpPMHUPOBAHUSA COAEPKAHUS
CaMOCTOSITENIbHBIX padOT MHAMBUIYAJBHO Ul KaXA0ro cTyAeHTa. [Iporpamma gaer mmpoxue
BO3MOXXHOCTH BapbUpOBAaTh HE TOJBKO COAEpNKAHME 3aJaHUIl MO pPa3IMYHBIM TeMaM U HUX
COYETaHUsIM, HO TaKXkKe UX 00beM.


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

9. MeToauyecKue yKa3aHus JJisl 00y4aIOIIUXCS MO0 OCBOEHUIO TUCIHUILTUHBL.
Bce Buapl 3anstuii mo guctuminHe «OOmas W HEOpPraHWYEeCKass XUMUS» MPOBOIITCS B
COOTBETCTBUU C TpeOoBaHusaMU cienyromux CTII:

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

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHApBl H
npakTuueckue 3ansatus. O6mue TpedoBaHus K OpraHu3alry U IPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTrii. JIJabopatopHbie 3aHATHS.
OO61mue TpeOoBaHMs K OPraHU3aluy U MPOBEIACHHUIO.
CTII CII6GI'TH 048-2009. KC YKJIB. Bunbr y4eOHbIX 3aHsTHH. CaMOCTOATEIbHAS

iaHupyemasi pabora cryaeHToB. O0mue TpeGoBaHMs K OpraHU3aliy U IPOBEICHUIO.

CTII CITI6GI'TU 016-2015. KC YKB. Ilopsaok mpoBeieHUs 3a4€TOB U IK3aMEHOB.

[TnaampoBaHue BpeMeHU, HEOOXOJMMOrO0 Ha W3YYCHHE ITAHHOW TUCIUIUIMHBI, JTyYIlIe
BCET0 OCYIIECTBIISATh HA BECh CEMECTp, MpeIycMaTpHUBas MPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMH IIPABHJIBHOM OpraHu3alvdy yueOHOro mpoiiecca JUis CTYACHTOB
SABJISICTCSL:

IJIAHOBOCTH B OpPraHu3aluy y4eOHON paboThI;

CEpbE3HOE OTHOUIEHUE K U3YUEHUIO MaTepuaa;

MOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3ansitusi CTyneHT MOJDKEH MPUXOIUTh, MMesl Oarak 3HaHWN M BOMPOCOB IO YK€
U3Y4YEHHOMY MaTepuaiy.

10. ITepeyenb HHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIL3yeMbIX NMPHU OCYIIECTBJICHUHU
00pa3oBaTe/ILHOIO MPoLEcca MO0 JMCHHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

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

YTEHUE JIEKIIUN C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;

B3aUMOJICHCTBHE C OOYYAIOMIMMUCS TIOCPEICTBOM JJIEKTPOHHOM HMH(POPMAIIMOHHOMN
00pa30BaTeNbHOMN cpebl.

Pa3paborana u wucnonb3yercs B y4eOHOM TIpoIlecCe KOMIIBIOTEpHAs MporpamMma
«Tpenaxep-koHTpOEP» MO TPEM OCHOBOMOJATalOUIMM TE€MaM HA4YaJbHOIO Mepuojaa
o0y4deHus:

- KJIaCChl HEOPTaHUYECKUX COEAMHEHUI
- OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINU
- peaKIuu HOHHOTO OOMeHa.

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

porpamma’’, HO3BOJISIFOIIAS. ONIEPATHUBHO MPOBEPATH 3HAHUS CTYIEHTOB.

10.2. IIporpamMHoOe oOecneyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.



CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

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

DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI, IpeagaraeMble OoubIMoTeKOM
CIIOI' TU(TY).

WNuTepHer-pecypcesl:

1. Poccumiickoe obpazoBanue. denepanbHblii 00pa3oBaTeabHbIN TOpTal PexxuM mocTyma
http://www.edu.ru/

2. DnekTpoHHas onbnuoreka «buoImoTeX)»

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



11. MarepuajibHO-TeXHHYECKAs 0a3a, HEOOX0AMMAas VISl OCYLIECTBJIEHHUs 00Pa30BaTEILHOIO Mpolecca Mo AUCHUuIJInHe

n/a

HanmeHnoBanue y4eOHBIX PEIMETOB, KypCOB,
JMCUUILIIAH (MOJyJeH ), IPaKTHKH, HHBIX BUIOB
y4eOHOH 1 TeNbHOCTH, MTPETyCMOTPEHHBIX
yueOHBIM IJIAaHOM 00pa30BaTEIbLHOM
IPOrpaMMBbI

HaumeHnoBanue nmoMemenui 1ist IpoBEAEHHUS
BCEX BUJIOB yUEOHOMU AESITENbHOCTH,
IPEyCMOTPEHHON YICOHBIM IJIAHOM, B TOM
YHClIe IOMELIEHUS 111 CAMOCTOSTENLHON
paboThI, C YKa3aHHEM IePEUHs OCHOBHOTO
o0opynoBaHusl, ydeOHO-HArISAHBIX TOCOOUI
Y UCTIOJIb3YEMOT'0 ITPOrPaMMHOTO O0eCTICUeHUs

AJipec (MECTOIONI0KEHNE) TOMEIICHUH /115
IIPOBENICHUS BCEX BHJIOB yUEOHOI
JESITEIIBHOCTH, MPETYCMOTPECHHON y4eOHBIM
IUTaHOM (B cllydae peaiu3aliu
00pa30BaTeILHON MPOTPaMMBI B CETEBOM
(dbopMe TOMOTHUTETHHO YKa3bIBACTCS
HAaNMMCHOBAHUC OpFaHI/I3aIlI/II/I, C KOTOpOﬁ
3aKJIFOYEH JI0TOBOP)




VYyeOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MocxkoBckuit mip.n1.24-26/49 mur.I’

32

OO61as 1 HeopraHuYecKasi XUMHUS

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

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

Y4eOHble ayIUTOPUU I IPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUIA:

- yueOHbIe ayautopuu 254, 259 na 30

MOCaJ0YHBIX MECT, 000PY/I0BaHHbBIE MEOEIIBIO,

CTEKJISIHHBIMHU JOCKaMHU, TOYKaMu aocTymna Wi-

Fi B uaTepuer

VY4eOHble ayAUTOPUH IS TPOBEICHUS
IPYNIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTALIUM
TEKYIIEro KOHTPOJISI U IPOMEXKYTOUHON
aTTeCTalUu:
- aynuropus kad. Heopranuieckoi Xumuw,
yueOHbIi 3a1 Ne3. Ha 30 moca0uHBIX MECT,
000py1I0BaHHBIE MEOEIbIO, CTEKIITHHBIMU

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

000py0oBaHHBIE MEOENbI0, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1a00PaTOPHBIX 3aHIATHIA

MockoBckuit mip.1.24-26/49 nut. A, aynmuTopuun
BTOPOTI'O 3TaXKa

MockoBckuit mip.j1.24-26/49 nur. A,
nomemenue 71-H, Nel5 (77 kB.m).

>

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

MockoBckuit mip.n1.24-26/49 nurt. A,
nomerieHue 71-H, Nel5 (77 kB.M), moMmeIieHue
32-P, NeNe3.5 (90+89 kB.M) ( BTOpOH 3TaxK).

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




nabopaTtopHbIii 3a51 Ne2 (89 kB.M),
nabopaTtopHbiit 3251 Ne3 (77 kB.M).
JlaGopaTopHble 3aJibl OCHAILIEHBI TOCKaMH,
BBITSDKHBIMU IIKa(haMu, 1a00paTOPHBIMH
CTOJIaMH, TOPKAMHU C PeaKTHBaMH,
neaTpudyramu —T30 -9, BoasHBIMEU OaHIMU
-23 WT, ra30BbIMU TOPEIKAMU 21T,
mukpockonamu JIOMO -12 i,
anexroporuTku [esler — 20 mT, BEChI
texuunyeckue ET-60011-E, nabopamu
CTEKJITHHOU U (aphOopoBOH XMMUYECKOM
MOCY/Ibl, MHIUBHUIYaJIbHBIMH TATHBAMH,
AKBAMCTHILIATOPAMH Simax — 3 miT,
Huctumnstop ListonA1210, Mukpockon 1
JIOMO - 12 mit, Cymmnka juist nocyasl Butszp
I'TI- 40-3, DOnexrporumatku Tesler — 20 T,
Becwl rexanyeckue ET-600I1 -E Toukamu
noctyna Wi-Fi B unTepHer

[TomemeHus ayist XpaHSHUS |
MpoUIaKTUYECKOTO 00CTYKUBaHUS y4eOHOTO
000pyI0OBaHUSA:

Komnara Ne 20 kad. HeopraHu4ecKoi XuMHU:
MOMeIIeHUE, 000pyA0BaHHOE CTEITaKaAMH,
BBITSDKHBIMU IIKaamu, IpeccaMu, IeuaMu;
MacTepckasi, 000pyI0BaHHAsI BEPCTAKOM,
CBEPIIMIILHBIM, TOKAPHBIM, (hPE3EePHBIM,
TOYMJILHBIM, OTPE3HBIM U IITU(OBATBHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

MockoBckuit mip.j1.24-26/49 nur. A,
nomenienue 32-P, (BTopoii aTax).




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

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




12. Oco0eHHOCTH OCBOEHHS IMCHUIUVIMHBI WHBAJMAAMH W JHUIAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 310POBbSI.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
OCyILIECTBIIsIeTC B COOTBETCTBUU ¢ [lonmoxkeHuem 00 opraHuzanuu y4eOHOro mpouecca JUls
0o0y4eHHsT MHBAJIWJOB U JMI[ C OIPAaHUYEHHBIMM BO3MOXXHOCTAMHU 310poBbs CIIGI'TU(TY),

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

DoHJ OLIEHOYHBIX Cpeacrs
AJIA IPOBEACHUS HpOMe)l(yTO'lHOﬁ aTTeCTallum 110
AUCIHUIIJIMHE «Oﬁlllaﬂ U HEOPpraHnveCKkass XuMusi»

1. Ilepeyenb KoMmeTeHIUI U 3TAaNOB UX GOPMHUPOBAHMS.
KoMnerennuu
Jran
HNupexc DopMyTHPOBKA
(opmupoBanus
OIIK-1 Crniocoben H3y4arhb, aHaJIM3UPOBATh, HCIIOb30BATh | IPOMEXKYTOYHBIN

OMOJIOTUYECKHE OOBEKTBI M ImponecCbl, OCHOBBIBAAChH Ha
3dKOHAaX W 3aKOHOMCPHOCTAX MATCMATUYCCKUX, (1)I/ISI/I‘IGCKI/IX,
XHUMUYECKHX U OHOJIOTUYCCKUX HAaYK U UX B3aHUMOCBA3AX

Crocoben MNpOBOANUTL OSKCIICPUMCHTAJIbHBIC HCCICAOBAHUA U
HUCIIBITaAaHUA 110 BaILaHHOﬁ MCTOJHMKCE, Ha6JIIOIleHI/I$[ " U3MCPCHU,
O6pa6aTBIBaTB H  HHTCPHIPCTUPOBATL OSKCIICPUMCHTAJIbHBLIC
JaHHBIC, TMPUMCHASA MATCMATHUYCCKHUC, (1)H3H‘~IGCKI/I€, (1)I/ISI/IKO'
XUMHNYCCKUC, XUMHWYCCKUC, 6I/IOJIOFI/IquKI/Ie,
MI/IKp06I/IOJ'IOFI/I‘-I€CKI/Ie MCETO/bI

OIIK-7 IIPOMEXKYTOYHBIN




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

Kon u naumenoBanue [Nokazarenu chopMUpOBaHHOCTH Kputepuit YpoBHU CHOPMHUPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (HCCKPI/IHTOPI)I) OLICHUBAaHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMIIETEHIIUH «YOBJIETBOPUTEIHHO» «XOPOILIO» COTJINYHO»
(moporoBsIif) (cpenumii) (BBICOKHIA)
OIIK-1 Cnocoben | OIIK-1.1 3naTn: OTtBeThI Ha | Mmeer npencrasnenue | Jlaér  ompenenenus | [IpaBuinbHO 00BsCHSET
H3y4qaTh, TEOpeTUYECKHe OCHOBBI o01Iei | Bompocsl Ne 1-77 | 00 OCHOBHBIX | OCHOBHBIX  IIOHATHH | IIOHATHUS U TEPMHHBI
aHAJIN3NPOBATH, ¥ HEOPraHUYECKOH XHMMUH, K DK3aMEHY XUMHYECKHX XMMHH, XOPOILIO 3HAET | XUMHH, 3HAET
HCTIOJIL30BATH MOHUMATb MIPUHIIUITBI CTPOCHUS TEPMHHAX, HO JIaeT UX | XUMHUYECKHE CBOICTBA | XMMUYECKUE CBOMCTBA
OHMOJIOTHYECKHe
0GBeKTs 1 Tporecch, | BEILECTBA, IPOTEKAHNs OTpe/ieNieHUs] HEYEeTKO | BELIECTB U | BEILLECTB U
OCHOBEIBASICE Ha | XMMHYECKHX ITPOLIECCOB. MaTepuasoB MaTepuasoB
3aKOHaX u | (3H-1); YMmeer HCIoNB30BaTh | YMeEET YBEPEHHO | YMEEeT MpaBUIbHO
3aKOHOMEPHOCTSX YMeTh: UCTIONIb30BATh ATH XUMHYECKHE TIOHSATHS | HCIIOJIB30BATh UCTIOJIb30BATh
MaTCMaTHYCCKHX, OCHOBBI /ISl pELICHUS U TEPMHUHBI, HO JA€T | OCHOBHBIE TEPMUHBI U | [IOHATUS U TEPMUHBI
busnueckux, NPUKJIAIHBIX 33/1a4 B CBOCH 170'¢ OTIpEICIICHUS | TIOHSTHSI XMMHWH, | XUMUH, XHMAYECKHE
XUMHAYECKUX " . . .
GHOTOTHYECKAX HAYK H npodeccuoHaIbHON HEYETKO XMMHUYECKHE CBOMCTBA | CBOMCTBA BEILIECTB U
X B3aHMOCBSI3X JeSITeIbHOCTH BEIIIECTB U | MaTepHuasoB
(V-1); MaTepuaoB
Baaaers: TeopeTnuecKuMU Nmeer Bnaneert, Ho Heu€Tko | Bianmeer u npaBUiIbHO
METOJ[aMH1 OTIUCAHWsI CBOWCTB YJIOBJIETBOPUTEIbHBIE | HA3bIBACT, OOBACHSAET | HA3bIBACT, OOBSICHAET
OPOCTBIX U CJIOXKHBIX BEIICCTB HaBBIKH TNOHSATHUSA ¥ TSPMHUHBI MOHATHUSA U TSPMUHBI
Ha OCHOBE DJICKTPOHHOTO UCTIOTb30BaHUS XUMHHU, XUMHUECKUE XMMUH, XAMHYECKHUE

CTPOEHHUSI X aTOMOB U
nosioxkenus B [lepnoanaeckoit
CUCTEME XUMUYECKUX

3JIEMEHTOB.
(H-1)

OCHOBHBIX TOHATHH U
3aKOHOB XUMHH

CBOICTBA BEIIECTB U
MaTCepurajoB

CBOICTBA BEIIESCTB U
MaTcpHraioB




KOIL 1 HAUMCHOBAHUEC
HHANKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

OIIK-7
MIPOBONTH
AKCIICPUMEHTAJIbHbBIC
HCCIICAOBAHUS u
HCIIBITAHUS o
3aJJaHHON  METOHUKE,
HaOJIIOAEeHUS u
HU3MEpeHus,
o0pabaThIBaTh u
WHTEPIPETHPOBATH
AKCIICPUMEHTAJIbHBIC
JaHHBIC, TIPUMCHSISI
MaTeMaTU4YeCKue,
¢usnueckue, QU3NKO-
XUMHUYECKHUE,
XUMHUYCCKHE
,OMOJIOTHYECKHE,
MHUKpPOOHOJIOTHYECKHE
METO/IbI

CrocobeH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

OIIK-7.1. 3HaTb: OCHOBBI
KJTacCU(UKALIUN
HEOPraHUYECKUX COCIMHEHUN,
CTPOEHHE, CIIOCOOBI OJTyUEHUS
U XUMUYECKHE CBOMCTBA
pa3IMYHBIX KJIACCOB
HEOPraHMYECKUX COCAMHEHUN,
OCHOBHBIE MEXaHU3MBbI
MIPOTEKAHUS HEOPTaHUUECKHUX
peakuuii
(3H-2);

YMerh: HCIIOIB30BATH
XUMHUYECKHE 3aKOHBI,
TEPMOJMHAMHYECKHE
CIIPaBOYHbBIE JAHHBIE U
KOJIMYECTBEHHBIE COOTHOIICHUS
Heopranudeckoi xumuu. (V-2)

Baanerb: HaBRIKaMH
HCIIOJIb30BAHMS ITUX
XapaKTePUCTUK U TEXHOJIOTUH
JUTSL pEIICHUs 33a]1a4 CBOEH
npodheccCuoHaNBHOM
JIEATENHHOCTH.

(H-2)

Kputepuit
OLICHUBAHUS

OTBeTHI
Bonpocsl Ne 1-77

Ha

K 3K3aMCHY

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YIOBIETBOPUTEILHO»
(TTOpoToBBIif)

«XOPOIIO»
(cpenumii)

«OTIIMIHO»
(BBICOKHIA)

Nwmeer npencrasieHue
0 KJlaccu(uKanu,
CTpOeHHH, crocobax
[1OJIy4YEHHUS
pasIMYHBIX  KJIACCOB
HEOPraHMYeCKuX

COEJMHEHUH, HO JaeT
ux OIpeIeJIeHUs

HCYCTKO

Jaér onpenenenus
OCHOB KJIacCH(pHUKauu
HEOPTraHUYECKUX
COCIMHEHM, XOPOLIO
3HAEeT XUMHUYECKHE
CBOMCTBA BEIECTB.

[TpaBMIIBHO OOBICHSET
KJ1accu(hUKaIuio
HEOPTaHUYECKUX
COCIMHCHHM, 3HACT
XHUMUYECKHE CBOWCTBA
BEIIIECTB, MEXaHU3MBbI
XUMHAYECKHX PEaKIUi.

YMeeT wuCHoIB30BaTh
XUMHUYCCKHUE 3aKOHBI,
TepMOI[I/IHaMI/ILIeCKI/Ie
CHpaBOLIHI)Ie JaHHBIC,
HO

aeT 1504

ONpCACIICHUA HCUYCTKO.

YMeer yBepeHHO
UCIOJIb30BATh
XUMHNYCECKHUEC 3aKOHBI,
TCPMOANHAMHNYCCKUC
CIIPaBOYHBIE JAHHBIE,
XUMHYECKHE CBOMCTBA
BEIIECTB.

YMeer npaBUIIbHO
UCIIOJIb30BaTh
XUMHUYECKHE 3aKOHBI,
TEPMOJMHAMHYECKHE
CIPaBOYHBIE IAHHBIE,
XMMHUYECKHE CBOICTBA
BELIECTB.




Kon u naumenoBanue [Mokazarenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH

WHIUKATOPA JTOCTIDKCHHUS (mecKkpuUnTOPHI) OIICHUBAHUS (ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIINHN «YIOBIIETBOPUTEIBLHO» «XOPOIIO» «OTIUIHO»
(TTOpoToBBIif) (cpenumii) (BBICOKHIA)

[lkana ouenuBanus coorerctByeT CTO CIIGITU (TVY):
POMEKYTOYHAs aTTECTAIUs TIPOBOAUTCS B JOPME DK3aMeHa, PE3YJIbTAT OLICHUBAHUS — OTID», «XOP», «YIIOBID».




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

1. OKCHepUMEHTAJIbHBIE OCHOBBI COBPEMEHHON MOJIENIHN CTpoeHUs aToMa. [Tnane-
TapHas Mozenb atoMa Pesepdopaa. KBaHTOBBIN XapakTep HOIVIOMEHHUS U U3ITyYSHHS
sHepruu aromamu. KBanToBas Mozenb CTpoeHHs aroma Bogopoaa o bopy.

2. KopnyckysipHO-BOJTHOBBIE CBOMCTBa MUKPOOOBEKTOB. YpaBHeHHUE e bpoii-
ns.  Ilpuanun  HeompeneneHHocTd — [elizeHOepra.  BomHoBas — GyHKIus.
KBanTtoBomMexanudeckas Mozeib crpoeHus aroma [Ipenunrepa.

3. Atomublie opOutanu. KBanToBble 4yncia. DHEPrus 3JIE€KTPOHAa B OCHOBHOM U
BAJICHTHO-BO30YKICHHBIX COCTOSIHHAX aToMma. S-, p-, d-, f-cocrosiHus a1ekTpoHa u co-
OTBETCTBYIOUIHE UM (POPMBI 3JIEKTPOHHBIX 00JIAKOB.

4. MHorosneKkTpoHHbIe aTOMBI. KBaHTOBBIE YHCIIa U MOPSIIOK 3aIIOJIHEHUS DIIEK-
TPOHHBIX CJIOEB U 000JI0YEK MHOTO3JEKTPOHHBIX ATOMOB: HPUHIUI MHHHUMYyMa
sHepruy, npuHuun [laynu, npasuino Xyszaa.

S. S-, p-, d-uf- snemenTsI. Pacnonoxenue 3IeKTPOHHBIX 00JIaKOB S-, p-u d- op-
OuTaneil B mpoCTPAHCTBE BOKPYT siIpa.

6. [Tepuonnueckuii  3axkon J[.M. MenneneeBa. llepuoamyeckas cucrema
2JIEMEHTOB KaK €CTECTBEHHas KiIacCU(UKAIUS 3JIEMEHTOB 10 CTPOCHHIO BHEIIHHMX
NEKTPOHHBIX 00osouek aTtoMoB. Ctpykrypa llepnoanueckoit cucremsl. Ilepuonst,
rpynnsl, noArpynmnsl. [1oHbIE 1 HEMOJIHBIE 2JIEKTPOHHBIE AHAJIOTH.

7. Ilepuoanueckue CBOWMCTBA aTOMOB: paJUyC, SHEPrus WOHU3ALUU, DHEPrus
CpoACTBa K JJIEKTPOHY, 3JIEKTPOOTPULIATENIBHOCTb, OTHOCHUTEJIbHAS
antektpoorpunarenbHocte (0O20). Ilepuonnyeckue CBOMCTBA COEQMHEHUM: COCTaB,
CTPOEHHE, KUCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

8. HeMOHOTOHHOCTH M3MEHEHMS CBOMCTB 3JIEMEHTOB B IIOATPYIIIAX — BTOPUYHAS
IIEpUOINYHOCTh. Hemepuonnueckue CBONCTBA aTroMOB. JlMaroHajabHOE CXOJCTBO
31eMeHTOB B [leproaunueckoil cucreme.

9. [IpuunHa oOpa3oBaHUS XUMUYECKOW CBsI3U. KBaHTOBOMEXaHUUYECKOE OMHCAHUE
XUMHUYECKOU CBSA3M B MOJIEKYJIe BoxopoJa 1o I'eittiiepy - JIonaony. Meros BaneHTHBIX
cBszell. KoBaneHTHas cBA3b. MexaHHM3Mbl 00pa30BaHUs XUMHYECKOH CBs3u: OOMEH-
HBIH, TOHOPHO-aKLENITOPHBIN, JaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHN OKUCJICHHSI JIEMEHTOB. XapaKTEPUCTUKH
XUMHUYECKON CBSI3U: DHEPIHsi, UIMHA, KPAaTHOCTb, MOJSPHOCTh. THUIBI XMUMHYECKUX
cBszelt (o-, 7-u &-cBsi3n). HanmpaBieHHOCTh W HACHIIIaeMOCTh KOBAJIGHTHOH CBsI3U. Mo-
JIEKYJIBI C HEYETHBIM YHCIIOM AJIEKTPOHOB.

11. I'ubpuan3zanus aToMHbIX opOuTaneil. Teopust OTTaTKUBaHUS O-CBSA3BIBAIOIINX
Y HETIOJEIIEHHBIX 3JIEKTPOHHBIX Map ['mmiecnin. ['eomeTpudeckoe CTpOSHHE MOJIEKYI,
MOHOB U KOMIUIEKCHBIX COEIMHEHUH. [{enoKkann3oBanHas 7-CBS3b.

12. IlonApHOCTH MOJEKYJ U MOHOB. JIMaMarHUTHBIE U TAPAMarHUTHBIE MOJIEKYIIBI.
CBs13p MarHUTHOTO MOMEHTA C YNCJIOM HECIIAPEHHBIX AJIEKTPOHOB.

13. Meton ModeKyIspHbIX —opOutaneif. OCHOBHBIE MOJIOKEHHS MeToJa
MosiekynsapHbix  opoutaneir (MO JIKAO). CassbiBaromiye, pa3phIXiSONIAEe |



HECBSI3BIBAIOLINE MOJIEKYJIsSIpHbIe opOuTanu. KauecTBeHHOE onmucaHue MOJIEKYJISPHBIX
opbOuTanei IByXaTOMHBIX MOJIEKYJI U3 JIEMEHTOB IIEPBOTO U BTOPOTO MEPHOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOIMCTB MOJIEKYNI M MOHOB ¢ mo3uimii meroga MO
JIKAO. ConocraBieHrue BO3MOKHOCTEH METO/Ia MOJICKYJISIPHBIX OpOUTaeil U MeToaa
BAJICHTHBIX CBsi3eU. VI30271€KTPOHHBIE YaCTULIBI.

15. T'a3000pa3HOe M KOHAECHCUPOBAHHbBIE COCTOSHUS BelllecTBa. BaneHTHble U
HEBAJICHTHBIE CUJIBI CLEIUICHUSI MEXIy aTOMaMH, MOJEKYJaMHU B TBEPIABIX M KHUIKHX
BELICCTBAX.

16. Monnas u Merayummueckas cBsi3b. Kpucramimdeckue u aMopgHBIC BEIIeCTBa.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMYECKHUE PELIETKH.
Cuiet Ban Jlep Baanbca (opueHTalMOHHOE, WHIYKIIMOHHOE, JUCIIEPCHUOHHOE
B3auMo/eiicTBue). BonopoaHas cBs3b, €€ NPOSIBIEHNUE B CBOMCTBAaX BEIIECTB.

17. IlonsiTe O TepMOJMHAMHUYECKOW cucTeMe. PaBHOBECHBIE M HEPAaBHOBECHBIE
xumuueckue mnpoueccbl. DyHKINUM COCTOSHUA. BHYTpEHHsAS SHEpPruUs WM DHTAJbIMS.
TepMoxumus. DK30TEPMUUECKHE WM DHIOTEPMUYECKUE DPEAKLUHU. TepMOXMMUYECKOE
ypaBHeHHE. l3MeHeHMe »HHTaJbIIMM KaK XapaKTePUCTUKU TemIoBoro 3ddexra
XUMHUYECKON PEaKLMH.

18. 3akon I'ecca n ero mpuMeHeHHE JUIA pacdeTa TEIUIOBBIX PPEKTOB XUMHUYE-
ckux peakuuid. CranpaptHble ycnoBusd. IloHsTHe O CTaHAAPTHOM COCTOSIHHUM.
CrangapTHble SHTANbIUK 00pa30BaHUs BEILECTB. DHEPTUU CBSI3E€H B MOJIEKYJIaX.

19. Tlonstue 00 SHTponuu. AOCOIIOTHAs DHTPONHS W CTPOCHHE BEHICCTBA.
M3MeHeHne SJHTPONMHU B XOJ1€ XUMHUYECKUX PEAKLUI U Pa3IUYHbIX IIPOLECCOB.

20. Xumuueckoe paBHoBecue. CBoboaHas sHeprus 1'm60ca. M3meHenue >Heprun
['n60ca kak TepMOAMHAMUYECKUNH KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO IPO-
TekaHus peakuuu. CrangapTHoe H3MeHeHue sHepruum I'n60ca B peakuuu. CBs3b
CTaHJApTHOIO M3MeHeHMs sHepruu ['mbOca ¢ KoHCTaHTOW paBHOBecus. Pacyer KoH-
CTaHT paBHOBecus. IcX0HbIE U paBHOBECHBIE KOHLIEHTPALUY BeLeCTB. BiausHue tem-
neparypbl Ha BeNU4YUHY 3Hepruu [ md6ca, KOHCTaHTY paBHOBECHS.

21. OOpatumble ¥ HEOOpaTUMbIE XUMHUYECKHE peakuu. JlnHaMHUuecKuil Xxapakrep
XUMHYECKOro paBHOBecus. CMelleHne XUMHUYECKOTO PaBHOBECHS MPU BHEIIHUX BO3-
neiictBusix - npuHuun Jle Illarense - bpayHa u ero oObscHeHHE C TO3UIUIA
TEPMOJMHAMMKHU. BiusHMe TeMIieparypbl, JaBJIE€HUsS W KOHLEHTPAllUM PEarcHTOB Ha
XUMHYECKOE PAaBHOBECHE.

22. CkopocTh XHUMHYECKOW peakuuu. DakTopbl, BIUAIOMME HAa CKOPOCTb
XUMHYECKON peakiuu. 3akoH AeicTByromux macc. KoHcTaHTa CKOpOCTH peakiuu.
3aBUCHUMOCTh CKOPOCTHM PEAaKIUU OT KOHIIEHTpaluu peareHToB. [lopsiok peakuuu u
MOJIEKYJIIPHOCTD 3JIEMEHTAPHOM CTaIMA XUMHYECKOW PEaKIUU.

23. BiusHue TeMriepaTypbl Ha CKOPOCTh XMMUYECKOM peakuuu. TemmneparypHsIid
k03P uureHT xumuueckoi peakuuu. [lpasuno Baut-I'opda. 3aBucCMMOCTh KOHCTAHTBI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIUs akTUBaALMK. Y paBHeHUEe AppeHuyca. [lonsarue o
MEXaHU3MaX XMMUYECKUX PEaKIHM.

24. Karanu3 u uHUIMMpOBaHUE peakiuu. OOpa3oBaHHE NPOMENKYTOUHBIX
coeMHEHUN npu KaTanuse. ['OMOreHHbIN U reTeporeHHbIi Katanu3. AjcopOuus u ee
POJIb B TETEPOre€HHOM KaTaju3e.

25. PactBOphbI Kak roMoreHHble cucteMel. [Ipeacrasnenus J.1. Menneneea, 1. A.
KabnykoBa, B.A. KucrtgkoBckoro o mnpupoge XKHAKHUX pPacTBOpoB. ['mapatel u



conbBaThl. HeHachllieHHbIE, HACBILIEHHBIE U TIEpeCchIllieHHbIe pacTBOPHI. CriocoObI BbI-
pakeHUusl KOHLIEHTPAIlMK PACTBOPOB B MPOIEHTAX 10 MACCE U B €MHUIIAX MOJISIPHOCTH.

26. UneanbHble U HEWzeadbHble PacTBOPHI. PacTBOphI anekTponnuToB. Poiabs mole-
KyJl pacTBOPHUTENS B IPOLIECCE paclaja 3JCKTPoJuTa Ha MOHBL. CHIIbHBIE U clalble
IIEKTPOJINTEL. Teopus ayieKTpoauTHIecKon aucconuanuu Appenuyca. Cteness aucco-
LUALKN SJIEKTPOJIUTA. 3aBUCUMOCTh CTEIEHU JUCCOLUALNU 3JIEKTPOJIUTA OT €ro KOH-
HeHTpamuu (3akoH pazbasieHuss OCTBaIbIA).

27. Kucnotsl, oOCHOBaHUs, aM()OTEpHbIE THIPOKCHU/IBI, COJIM C TOYKH 3PEHHS TE€O-
PUU AIIEKTPOIUTUYECKON AUCCOLIMALINH.

28. KoHCTaHTHI AUCCOIMALIUIY CIIA0BIX 2JEKTPoauTOB. CTyrneHvyaras JUCCOIUAIIUs.
KoHneHTpanoHHbie 1 TEPMOJIMHAMUYECKHE KOHCTAHThI JUCCOLIUAIUH.

29. CunbHble 3JEKTPOIUTHI. AKTUBHOCTU MOHOB. MloHHas cuia pactBopa. Pacuér
KOHLIEHTpALlUii HOHOB B PacTBOPaX CHJIbHBIX JIEKTPOJIUTOB.

30. DnekTponuTHueckas aucconuanus Boasl. loHHoe npousBeaeHue Boasl. Boo-
ponHbli mokazarenb. pH kak eauHbI mapaMeTp ONMHUCAHUS KUCIBIX, HEUTPAJIbHBIX U
HIEJIOYHBIX PAaCTBOPOB. KHCIIOTHO-OCHOBHBIE UHANKATOPBI.

31. IIporonutuueckas Teopust KUCIOT U ocHoBaHui bpeHcrena-Jloypu.
[Tporonutnueckue paBHOBecus. Amdonutel. Ponp pacTBOopuTenst B KHUCIOTHO—
OCHOBHBIX B3auMOJIeHCTBUSIX. KHCIOTHBIE CBOMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[IpencraBnenusi 00 3JIEKTPOHHOM TEOPUH KUCIOT M OCHOBaHui JIptonca u Teopuu
conbBocucteM. [Ipencrasnenue o reopuu JKMKO bacosno — ITupcona.

32. Nonnsble peakuuu B pacTBopax. KOHCTaHTHI paBHOBECHS] MOHHBIX PEAKIUN U UX
pacuer. CMelleHHe HMOHHBIX paBHOBeCHMM. Pacuer paBHOBECHBIX KOHIIEHTpalMi B
KHCIIOTHO-OCHOBHBIX cHUcTeMax. MartepuanbHble OajaHChl B KHUCIOTHO-OCHOBHBIX
cucrteMax. MoJbHbIE 1071 KOMIIOHEHTOB PABHOBECHBIX CUCTEM.

33. I'maponu3 conell U rajJloreHaHTUIPUA0B. 3aBUCUMOCTh CTENEHU THAPOIN3a U
pH pacTtBOopa OT KOHIIEHTpaluMu COJIM W TeMmieparypbl pactBopa. OcoOble ciydau
TUAPOIN3A.

34. bydepnsie pactBopbl. CooTtHomenue pH OydepHoro pacTBopa M KOHCTAHTBI
nuccormanuu ciaaboro snekrponurta. bydepnas émxocts. [Ipumenenue 6ydepHbix pac-
TBOPOB B XUMHUYECKOU MpaKTUKe. AIIETaTHBIN 1 aMMHa4YHBbIi OydepHbie pacTBophl. O6-
pa3oBaHue OypepHBIX PACTBOPOB MPH MPOTEKAHUH HOHHBIX PEAKIIUH.

35. I'ereporennsie paBHOBecHs. [Ipoussenenue pactopumoctu. Pacuyer pactBopu-
MOCTH MaJOpaCTBOPUMOM COJIM MO BEJIMUMHE MPOU3BEACHUS PAaCTBOPUMOCTU. Biusinue
Ha PacCTBOPUMOCTh TEMIEPATyphl, KUCIOTHOCTH pacTBOPA, IPUCYTCTBUS OJTHOUMEHHBIX
MOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MalopacTBOPUMBIX
COJICH.

36. CreneHn OKUCICHHUS 3I€MEHTOB. OKHCIMTEIbHO-BOCCTAHOBUTEIBHbBIE PEaK-
uu. Hanbonee ynorpebiseMbie OKHCIUTENN U BOCCTAHOBUTENN U UX MIPEBPAIICHUS B
pa3ianuHbIX cpenax. OKUCINTENBHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD BELECTB. Pe-
aKIIMM CaMOOKHUCJIEHUSI — CAMOBOCCTAHOBIICHHUS (AMCIPONOPLMOHUPOBaHuUs). BHyTpu-
MOJIEKYJISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. CocTaBlieHHE ypaBHE-
HUN OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, HAXOXKJIEHUE CTEXHUOMETPUUYECKUX
KO?((UIIMEHTOB ¢ TOMOIILI0 HOHHO-3JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OaaHca.

37. I'anpBannveckue 3neMeHThl. CTaHIapTHBINA BOAOPOIHBIN 31ekTpos. CtanaapTt-
HbI€ DJIEKTPOJHBbIE TOTEHUHUANbl METauIoOB. Psibl CTaHAAPTHBIX ANEKTPOJHBIX



HNOTEHIMAJIOB METAJJIOB (JIEKTPOXUMHUYECKUE PsIJIbl HANPSDKEHUST METAJUIOB) B KMCIION
Y ILEJIOYHOU cpeslax U UX MPUMEHEHHE [Tl PEIICHNU XMMUUECKHX 3ajau.

38. CrangapTHBI OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHIUAI. YpaBHEHHE
PaBHOBECHOI'O OKHCIIUTEIbHO-BOCCTAHOBUTENILHOTO NoTeHIMana (ypaBHeHue Hepn-
cra). KoHcranta paBHOBECHS M OLIEHKAa BO3MOXKHOCTH CaMOIPOU3BOJIBHOIO
IPOTEKaHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM PEaKIMK B BOJHBIX PaCTBOPAX.

39. BnusAHue Ha BEIMYUHY OKHUCIUTEIBHO-BOCCTAHOBUTEIBHOIO IOTEHIMAJIA
KHCJIOTHOCTH PacTBOPA, PUCYTCTBUS KOMIUIEKCYIOIIEr0 peareHTa, 00pa3oBaHus MaJo-
pPacTBOPUMOTO COEMHEHUS.

40. DneKTponu3 pacTBOPOB U pacIuiaBoB. KaTomHbIN 1 aHOMHBIN MPOLECCH U 00-
1Ie€ ypaBHEHUE peakuuu 3jeKkTposusa. IlepeHamnpspkeHne BBIIEIECHUS BEIIECTB IpU
anektpoinie. 3akoHbl dapanesd. XuMuuecKre HCTOUHUKH TOKA.

41. DnexTpoXuMHUecKas KOPpO3Us METAINIOB U METO/IbI 3AIUTHI OT HEE.

42. Onpenenenue KOMIUIEKCHOTO coenuuenus. Koopaunaunonnas teopusi Bepue-
pa. LleHTpasibHblii aToM (MOH)-KOMIUIEKCOOOpa3oBareib, JUraHabl. BHyTpeHHSs U
BHEIIHsAS cepbl KOMIUIEKCHOro coenuHenus. Koopannanuonnoe uucno. Koopaunanu-
OHHAasl EMKOCTb (JIEHTaTHOCTh) JUraHa0B. OCHOBHbBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMILJIEKCBI, al[iJ0KOMIUIEKCHI, THIPOKCOKOMIUIEKCHI, aMMHAKATHI.

HomMmeHkiatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonunbl, kmactepsl, xenarbl. Konnenuus >QQEeKTHBHOIO aTOMHOTO
HOMepa.

44. I'eomeTpuueckast KOH(pUTypaLus KOMIUIEKCHOTO HOHA (MOJIEKYJIbl) U TUOpUIU-
3alusl AaTOMHBIX OpOUTaNIel HEHTPaJIbHOTO aroMa (MoHa). M30MepHst KOMILIEKCHBIX CO-
e IUHEHUN.

45. DnexkTpoauTHYecKasi IUCCOLUAIM KOMIUIEKCHBIX COEJUHEHUN — NepBUYHAs
U BTOpUYHas. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COEIMHEHHUH: COJIbBATALlMOH-
Hbl€, THJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, pEaKIMM 3aMelleHUs, UHEpTHbIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpPHOCTh TpaHcBiusiHus .M. Yephse-
Ba.

46. OcCHOBHBIE TIOJIOKEHMSI TEOpPUM KpHUCTaJUIMUeckoro mois. Pacmieruienue
OHEPrud O-’JIEKTPOHOB B MOJNAX PA3IMYHOW CHMMETPHH:  OKTa’ApPHYECKOM,
TETPa’IPUUECKOM, KBaIPaTHOM. DHEpPrus CTaOWIN3alluy MOJIEM JIMTaH10B. Beicoko- 1
HU3KOCIIMHOBBIE KOMIUIEKCBHI. CIEKTpOXMMHUYECKUN pAl JUrasaoB. Komriuiekcsl
CHJIBHOTO U c71aboro mosiei, nx KOH(GUrypaluyu 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue xomIuiekcooOpa3oBaHUs Ha MPOTEKaHHE OOMEHHBIX U OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHBIX PEaKIUH.

48. Bogopon.

Haxoxnenne B npupone. M3orombl Bogopoaa. CTpoeHHe aToMa M MOJIEKYJIBI.
[Tonoxenue Bomopona B Ilepuogmueckoit Cucreme JI.MI. MenneneeBa. CreneHu
okucieHusA. PU3NUEeCKHe M XMMUYECKUE CBOMCTBA BOJXOPOAA. MeToasl MOgydeHUs
BOJIOPOJIa B MMPOMBIIINIEHHOCTH U JIA0OPATOPHUH.

CoennHeHus BOJIOPOJIa U UX cBoMcTBa. Tskenas Boga. [ mapuasl, THAPUI-HOH KaK
JIATaH]I.

[IpumeneHnue Bogopoaa v €ro coequHeHni. BogopoiHas sHepreTuka.

49. JIutui.



Haxoxnenne B npupone. IlomydyeHne MeTalsIM4ecKoro JIMTHSA, €ro XUMHYECKHE
cBoiicTBa U nmpuMeHeHne. OTHOIIEHHE K KHCIOTaM, BOJE U Pa3JIMYHBIM OKHCIUTEISIM.
CoenuMHEHHs € KHCIOpPOJIOM, a30TOM M BOJOPOJOM — IOJIYYEHHE U XUMHUYECKUE
cBoiicTBa. BaxkHelimmne coequHeHUsl JIUTUSA. ManopacTBOpUMBIE COJIU. AKBOKOMILIEKC
JUTHSL.

50. Hatpwii, kanuii, pyOuauid, 1ie3ui.

Haxoxnenne B npupone. IIpuponHsle CO€IMHEHUS ILEIOYHBIX METAUIOB Kak
CBIpbE XUMHUYECKOW MpoMblllulIeHHOCTH. [lonmyueHue wmetamioB B CBOOOJHOM
COCTOSIHUH, UX XUMUYECKUE CBOMCTBA U NMpUMEHEHHE. OTHOLIEHUE K KUCIOTAM, BOJE.
PacTBopeHueE 11E0UHBIX METAJIJIIOB B KUAKOM aMMHUAKeE.

CoenvHeHHs C KHUCIOPOJOM — OKCHJIbI, IEPOKCUIbI, CYHNEPOKCUIBl U O30HHJIBI,
[I0JIy4YE€HUE, XUMUYECKUE CBOMCTBA U IPUMEHEHHE.

I'mppunpl. ['mapokcuipl NIETOYHBIX METAJIOB, IOJYyYEHUE, XUMUUECKUE CBOMCTBA
U I[puMeHeHHe. BaxHelnne conM: TaloreHujabl, HUTpAThl, KapOOHATHl U
IUJIpOKapOOHATHI, MOJIyYeHHEe M XUMHUYeckue cBoiictBa. Copa, MoJlydeHHE COIbI IO
Counbge u Jlebnany. [Toram. Kanuiineie yno6penus.

Kom1uiekcHbIe COeUHEHMS] IENOYHbIX METAJIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B npupoje. [IpoMbliuieHHOE MOTy4YeHne
metauioB. CIiaBel MEIU M 30J10Ta, UX CBOMCTBA U MpuMeHeHue. [lonoxeHne MeTanios
B OJICKTPOXUMHYECKOM psAy HaANpsOHKeHHA. XHUMHUYECKHE CBOMCTBA METAIJIOB,
OTHOIICHHE K KHCIIOTaM U I1IeJI0YaM, Pa3jIN4HbIM OKHCIUTEIISM.

Coenunenus memu (1) u meau (Il), ux Xxumuyeckue CBOWCTBa U MpPUMEHEHHUE.
[Tpumenenue ammuakata meau (l) s o4MCTKH Ta30B OT KUCIOPOAa. AMMUAKAT MEIU
(.

Coenunenus cepedpa (1) u (Il) m ux xummudeckue cBoiicTBa. ManopacTBOpUMBIE
coenuHenus cepedpa (l). Kommnexcubie coenunenus cepedpa (l). BzaumopeiictBue
rajoreHuoB cepedpa (l) ¢ pactBopamu ammuaka, kapboHaTta aMMOHHUSI, THOCYJIb(aTa
Harpus. CBETOUYBCTBUTEIBHOCTh coeuHeHmi cepedpa (1).

Kommnekcusie coeaunenust 3omota (ll1) u (l), ux monydeHne M XuUMHUYECKHE
ceoiictBa. Kommuekcuoie kucmotsl 30i0ta (). Inanuaabie komriekcsr 3o0mota (1).

52. bepumnid.

Haxoxxnenne B mnpupone, mnoiydeHue MeTaumueckoro Oepuiius. CrutaBbl
OepwITHs, UX CBOWMCTBA U NMPUMEHEHHE. XUMUYECKHUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KUCJIOTaM, IeJ04aM, pa3IundHbIM OKUcauTensIM. OKCU U THIPOKCHT OEpUIUIHS M UX
CBOMCTBa. AKBO-, THIPOKCO-, hTOopHIHbIe KOMILIeKChl Oeprutus (11).

TOKCHYHOCTH COCTUHEHUN OCPHILITHSI.

53. Maruwuii, kaneliui, CTpOHIIUMN, OapHii.

Haxoxnenue B mpupoze, NMOIMy4YEeHUE U IPUMEHEHUE METaUIMYEeCKOr0 MarHus.
CnnaBpl Mar"usi, UX CBOMCTBa M NpuMeHeHue. OTHOLIEHWE MarHus K KHUCIIOTaM,
niesio4aM, pasiIMuHbIM OKUCHUTENAM. Vcrmonp30BaHWe MarHus Uit BOCCTAHOBIICHMS
3JIEMEHTOB W3 OKcHI0B. OKCHA M THAPOKCHI MarHus, X cBoicTBa. PacTtBopeHume
TUAPOKCHU/IA MATHUA B COJISIX AMMOHHMSL.

[[lenoyHO3eMeNnbHbIE METaIbl — KalbLMi, CTpOHIMM, Oapuil. HaxoxneHue B
npupone. Ilomyuenue u Xumudeckue cBoHCTBa MeTauioB. OTHOLIEHHE K BOJE,



KHUCJIOTaM, Pa3IMYHBIM OKHCIUTENSIM. PacTBopeHHe MeTalsloB B KUJKOM aMMHAKe.
B3anmopeiicTBie MeTauioB ¢ KUCIOpoaoM. OKCUABI, IEPOKCHIBI U THAPOKCUIBI, UX
cBoiicTBa. ManopactBopumble coiu: cynbdatsl, hocdarel, KapOOHATHI, TEPEBOA UX B
pactBop. Cysbdaroxomiiekc kanbius (11).

Tepmuueckass nucconmanus KapOoHatoB. HerameHas W ramieHasi H3BECTb.
JKEcTkoCcTh BOABI U €€ YCTpaHEHUE.

54. luuk, xkaamuil, pryTh. HaxoxnaeHnue B npupoje, MOJy4eHUE METAIJIOB, MX
npuMeHeHue. HaxokieHue MeTamioB B 3JIEKTPOXMMHUYECKOM PALY HaIPSHKEHHUS.
Xumuueckue cBorcTBa. OTHOIIEHUE K KUCIOTaM, IIEJI0YaM, Pa3IMYHbIM OKUCIUTEIISM.
OxuciieHrue METAJUTMYECKON PTYTH 3JIEMEHTApHOU cepoit, xsopuaom skenesa (111).

AKBO-, TUJIpOKCO-, amMmHauHbie KoMiuiekehl uHka (1) u xkagmus (11). Coenunenus
prytu (1) u (I1). AucnponopunonupoBanue coneit prytu (l). Konuenmuss wmHepTHOM
(6s?) snmexTpoHHON mapsl. B3aumoneiictue comneit pryru (11) ¢ pacTBopoM amMmmaka.
Amupnopeakuus. PeaktuB Hecciepa. OcoO€HHOCTH 3IEKTPOIUTHUECKOM THUCCOIMALINN
coneii prytu ().

TOKCHUYHOCTH KaJIMUSL, PTYTH U UX COSAMHECHUH.

55. bop.

Haxoxnenne B mpupoze, IMONydeHHE, XUMHUYECKHe CBOWCTBAa. OTHOIIEHHWE K
KHUCIIOTaM, IIeJoYaM, pa3JInyHbIM OKUCIMUTENSIM. bopanbl (coenuHeHuss Oopa c
BOI0poJIoM). TpEXIIeHTOBBIC 2NIEKTPOHOACPUIIMTHEIE CBSI3U B nMubopane. [Ipumenenue
OooprugpunoB. bopHas u monubGOpHBIE KHUCIOTHI, WX colu. Mera- , OpTo-, TeTpa-
Oooparbl. TerpabGopatr Hatpusi (Oypa), OydepHble pacTBOpl Ha €ro OCHOBE.
BzaumopeiictBue Oypbl ¢ KUCIOTaMU U HIETIOYaMHU.

['anorennasl Oopa kak kucnoTsl JIetouca. Terpadropobopatsl. Hutpun Oopa
(?m00p, 6Opa30H), €ro CXOJCTBO C AIIMAa30M M rpadUTOM IO CTPOSHUIO U CBOMCTBAM.

[Ipumenenue coeuHeHUM 60pa, KX TOKCUYHOCTb.

56. AnroMUHMIA.

Haxoxnenne B mnpupoae. Ilomyuenune wmeramnmyeckoro amtoMuHug. Ero
XUMHUYECKHE CBOWCTBa W mnpuMeHeHHe. AmomMuHOTepMmus. CIaBel aTIOMHUHUS.
OTHollIeHUE aTIOMUHUS K KUCJIOTaM U IIejo4yaM, pa3IuyHbIM okuciautensM. Okcup u
TUAPOKCHU aFOMUHHUS, aTFOMUHATBI ¥ THIPOKCOKOMIUIEKCHI. AJTIOMUHUEBBIE KBACIIBI.
["anorenuab! antoMuHUS Kak KUCIOTH JIbtonca. ['uapugoasroMuHaThl, X CBOMCTBA.

57. I'annuii, UHAWN, TaJLJIHA.

[TonyyeHne MeTamioB, WX XWMHYECKHE CBoiicTBa. OTHONIEHHE K KHCIOTaM,
miejovyaM, pas3iuyHbIM  OKUCIUTENsIM. OKCHABI W THAPOKCHIBI, WX XHMHUYECKHE
cBoiictBa. Coemunenus tammus (1) w (11l). ManopactBopumbie comu Ttamaus (1).
Oxucnutenvubie cBoiictBa coeauHenuit Tammus (l1l). ToxkcuuHocTh coeguHeHMIA
TaJTUA.

58. Ckanauii, UTTpUH, JTAHTAH, AKTUHUH, JIAHTAHU]IbI U AKTUHU/IBI.

Haxoxnenue sneMeHTOB B mpupoje. llonydyeHne MeTaiuioB U UX HPUMEHEHHE.
OTHOIIEHNE META/UIOB K KHCJIOTaM, IIeiodaM, Pa3IudHbIM OKHCIUTENIsIM. CXOICTBO
xumudeckux cBoiicts ckanaus (1) u amomunus (111).



Jlantanuael. X npuMeHeHWEe B TEXHHKE. XapaKTEpHbIE CTENEHU OKHUCIICHUS.
OxucnurenbHbie cBolicTBa nepus (1V) u BoccranoBurtesbHbie cBoiicTBa eBporust (11).

AxTuHuael. X mpuMeHeHHME B TEXHUKE. XapaKTEepHbIE CTENEHU OKHUCIICHHS.
CoenvHeHNs aKTUHUIOB B BBICOKUX CTEIIEHSAX OKHUCIIEHMSL.

Ponp akTHHHMI0B KaK MaTEpUAIIOB U1 SIACPHON TEXHUKU.

59. Yraepon.

Haxoxnaenue B npupoje. AJUIOTpONHbIe MOAU(HUKAIIMH YIIIepoJa: anmMas, rpadur,
kapoun, ¢ymiepensl. Crexnoyrnepon. Wx  npumenenuwe. Yriepoga — Kak
BOCCTaHOBUTEIb U aacopOeHT. KapOuapl u ux cBoiicTaa.

OTHoleHue yriepoaa K KUCIoTaM, HIejioyaM, pa3InyHbIM OKUCIUTENAM. OKCHUIbI
yraepoaa. BoccranoButensHbie cBoiicTBa okcuma yriepona  (l). KapOGonwibsr
METaJUIOB. YTOJbHAA KHCIIOTA, e€ HeycToiunBocTh. KapOonatsl. KanbunnupoBanuas u
IIUTHEBAS COJA.

Cepoyrnepon. ['anoreHuibl U oKcorajoreHuasl yriaepoga. CoequHeHus yriepoaa
C a30TOM: [JUUWAH, LHWAHOBOJOPOJAHAs, IMAaHOBAs, HW30LMUAHOBAS, THOLHUAHOBAS
KHCJIOTBI U UX coJid. [{luaHu1pl ¥ THOLIMAHATHI KAK JIUTaH]Ibl. TOKCUYHOCTh COEIMHEHUI
yrieposa.

60. KpeMHunit.

Haxoxnenne B mpupone. [lomydenume KpemHUsA, €ro0 XMMHYECKHE CBOWMCTBA H
npuMeHeHrue. OTHOILIEHUE KPEMHUS K KHCIIOTaM, 1Iel104aM, pa3InuyHbIM OKUCIUTEISM.
Oxkcun kpemuus (IV). KpemueBbie kuciotsl U cuidkatsl. JKuakoe crekio. Ksapiuesoe
U OOBIYHOE CTEKJIO. AIOMOCHIMKATBl W 1eonuThl. CoOeauHEeHHs KPEeMHHUS C
raiorenamu. ['ekcadpropokpemueBast kuciaora. CUIHIMIBI METAIIOB, HUTPU KPEMHHUSI.

Ponib 351eMEHTapHOTO KPEMHHUS M €r0 COCIMHEHUI KaK MAaTepUajoB COBPEMEHHOU
NIEKTPOHUKU. [IpuMeHeHe cOeTMHEHNI KPEMHMS.

61. I'epmanuii, 0J10BO, CBUHELL.

Haxoxnenne B mnpupoxe. [lonyuenme m xummyeckue cBorctBa. Haxoxnenue
METAJIJIOB B DJIEKTPOXUMHUYECKOM psly HanpspkeHus. OTHOIIEHHE K KHUCIIOTaM,
miesioyaMm, pasnuyHeiM - okuchutTenasM. Oxcugpl XO u XO2 , THUIPOKCHUIBI,
TUPOKCOKOMILIEKCHI. 0- U [- ONOBsIHHBbIE KUCIOTHL.. Cynb(uabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coenuHeHus cBunna (IV) kak
OKHUCJIUTEIH B KUCIJION U LIEI0OYHOM cpenax. CBUHLIOBBIA CypHK.

[IprumeHeHne repmaHus, 0JI0Ba U CBUHIIA U UX COEAUHEHMI. TOKCUYHOCTh CBMHIIA
Y €r0 COCTMHEHUM.

62. TurtaH, uMpKOHUH, radpHUM.

[TomyueHne MeTamwioB, UX CBOWCTBA M IpHMeHeHue. OTHOIIEHHE K KHUCIIOTaM,
miesouaM M rajgoreHaM. OKCUAbI, THIPOKCHIBI, OKCOTMIPOKCOCOEIUHEHUS M HX
cBoiicTBa. CTapeHue ruApOKCUIOB.

[IpumeHeHue TUTaHa, HUPKOHMS, TAQHUS U UX COCTUHEHUH.

63. Banaguii, HHOOMH, TaHTAaJ.



[TomryueHnue, XUMUYECKHE CBOMCTBAa, MPUMEHEHHUE B KaueCTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOIIEHUE K KUCIIOTaM, IIeJIouaM, pa3IndHbIM OKHUCIUTENNSIM. OKCHIBI,
TaJIOTeHUIbI, OKCOTAIOTCHU/IBI U COJTH.

64. Xpom, MoJIUOACH, BOJIb(paM.

Haxoxnenne B npupome. Ilomyuenme.  Haxoxnenwe — meTamioB B
INEKTPOXUMHUYECKOM pALy HampspkeHus. [I[pumeHeHne B KayecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCIIOTaM, IIejIo4YaM, pa3inyHbIM
okucnurensiM. CTpoeHue U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccranoBuTenbHble cBolicTBa. CoeqUHEHHUS XpoMma
(1), oxcua ¥ TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMITICKCHI. OKHCICHHE COCAMHEHUI
xpoma (lll). Coenunenust xpoma (VI): okcua, XxpoMoBas U JUXPOMOBAsT KHUCIOTHI,
XpOMAaThl U TUXPOMATHI, UX TOTy4YEeHUE, XHUMUICCKUE CBOWCTBA U B3aMMHBIC TIEPEXOIbI.
OxkucnurenbHble cBoMcTBAa coenuHenuit xpoma (VI) B kucimoil u 1mienoyHou cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCUYHOCTDh COEIMHEHUH XpoMa.

VYcroituuseie coequHenus moymbaeHa (V1) m Bombdpama (VI). MonubaeHoBas
KUJKOCTb Kak peareHT Ha ¢ocdar — uoHsl. ['erepononucoeannenus. buonornueckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapraner, TeXHEIUH, peHUMN.

Haxoxaenne B mpupo/ie, oTy4eHHUEe MPOCTHIX BEMIECTB H UX CBOWCTBA.

KapOonunbapie komruiekcbl mapranmna (O) u penus (O). Okcunx ¥ TUAPOKCHI
mapranma (1), ux cpoiictBa. Okucnenue coemunenuit mapranma (I1) B pasmuuHbIx
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (muposito3ur) U ero XMMHUYECKHe CBOMCTBA, MOBEJCHHE B
KHUCTIBIX U LIENIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENIbHAS JIBOMCTBEHHOCTD
coenqunenuii mapranma (lV). Coenunenuss mapranua (VI), uX OKHCIUTENbHO —
BOCCTAaHOBHUTEJIBHBIC CBOWCTBA U JIUCIIPOIIOPIIHOHUPOBAHUE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, NEpMaHTaHATHI,
NOJTyueHHe, XHMHYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuaa wmapranma (V).
[TepmaHTaHaT Kaiws, €ro OKHUCIWTEIbHBIC CBOHCTBA B KHUCJIOW W MICIOYHOH Cpenax,
npuMmeHnenue. [luponus nepmanranaTa Kaius.

66. XKene3o, k00anbT, HUKEIb.

Haxoxnenue B mpupojie, molyueHUe METAIIOB U UX cBoiicTBa. CIuiaBbl XKenesa,
KobanbTa, HHUKENs M WX mnpuMeHenue. KapOouwumbHbie komruiekchl skenme3a (0),
kobanbTa (0), Hukens (0).

HaxoxaeHre MeTauioB B DJIEKTPOXUMUYICCKOM PsiAy HanpsokeHus. OTHOIICHHE K
KHCIOTaM, mienoyam, pasauunsiM okuciutessM. JKemezo (I, 1), xo6amsr (I, 1),
aukenb (1, 1), ux okcuapl, THIPOKCHIBI.

AMMuak, Bojaa, GTOpUA— MOH, THOIMAHAT- WOH, IIMAHW]I- MOH KakK JIMTaHIbl B
komruiekcax skenesa (I, 1), xobansra (11, I11), Hukens (I1). YcnoBue ycroitunBocTu
coequnenuii kodanpra (1) u (I1l) B BomubIXx pacTBOpax. OKHUCIHUTENBbHBIC CBOHCTBA
coequnenuii skeine3a (1), BoccraHoBUTENbHBIE CBOMCTBa coenuHeHmii xenesa ().
Conps Mopa. @eppartsl.

JIMMETHIITIIMOKCUMAT HHUKEITS.

Ponw coenmnuennii sxxemne3a u KoOanbTa B OMOJIOTHYECKHUX MTPOIIECCaX.



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

Haxoxnenne B mpupone. IlonoxkeHue METaioB B AJIEKTPOXUMHYECKOM PSIY
HanpspkeHus. [IpuMeHeHne NIaTUHOBBIX METAJUIOB M MX COSAMHEHUN B COBPEMEHHOU
TexHuke u MenuuuHe. CrnocoObl MepeBoja IUIATUHOBBIX METAJJIOB B PAacCTBOPUMBIE
coequHenusi. OTHOIIEHWE TaulaAuss M IUIATUHBI K 1apckod Bojake. Polb
KOOPJMHALIMOHHBIX COCIMHEHUH B XMMHH TUIATUHOBBIX METAJIJIOB.

68. A3zor.

Haxoxnenne B npupone. llomyyeHne u mnpuMeHeHue aszora. XHUMUYECKas
MHEPTHOCTh MOJIEKYJIIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHusA. COoeqMHEHUs a30Ta C
BOJOPOJOM. AMMHUAK, €r0 XUMUYECKUE CBOMCTBA. KUJIKUI aMMHaK KaK pacTBOPUTEIb.
AmMuzibl, UMHIBI, HUTpPUIBL. PaBHOBecHss B BOJHOM pacTBOpe aMMHaKa.
BoccranoBurenbHble CBONCTBA aMMHUaKa M €ro coyied B BOAHBIX PacTBOpax. AMMHUAK
kak JswuraHa. Crpoenne wuoHa ammoHusa. ConM aMMOHUS, UX TOBEICHHE MpU
HarpeBaHuMU.

['unpasun u ruapokcuinamut. [lomyuenue, ctpoenue, xumMmudeckue cBoiictsa. Conu
THIPAa30HUS W THIPOKCHIAMMOHHUSI W WX CBoicTBa. [IpuMeHeHHWe ruapasuHa W
TUAPOKCHIIAMUHA W HX COJE€Hl B KauyecTBE BOCCTAHOBUTENEH. A3MI0BOJOPOAHAL
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XMuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenne. Oxcupn azora (l), ctpoenue u cBoictBa. Okcup
azota (ll), crpoeHue, mapamarHeTu3mM MOJIEKYJbl, XUMUYECKHE cBOMcTBA. Hutposmi-
non kak JuraHn. Oxcupg azota (1), TepMmuueckas ycTOWYMBOCTH, XHUMHUYECKUE
CBOMicTBa. A30OTHCTass KHUCIOTa, HUTPUTBHL. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JBOMCTBEHHOCTh HUTpUTOB. Hutput-mon kak nurana. Oxcupa azora (IV), crpoenue,
napamMarHeTusM MoJiekynbl. B3aumopeiictBue oxcuna azota (IV) co menodamu u
Bojoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAs KHCJIOTa, MOJy4YeHUE B
MPOMBIIUICHHOCTH. XUMHUYECKHME CBOMCTBAa A30THOM KHCIOTBI M HUTpPAT-HOHA.
CaolicTBa cMecel a30THOM KUCIIOTHI C CONSTHOM (11apcKasi BOJKa), IUIABUKOBOM, CEpHON
KAcIoTaMu. HUTpaTel M UX TepMHUYEcKash yCTOMYMBOCTh. OKHCIUTEIBHBIE CBOMCTBA
HUTPATOB B pacIjiaBax.

69. ®ocdop.

Haxoxxnenue B npupone. [lomyuenue. Amnorponssie Monudukanuu docdopa u
UX pEaKIHOHHAs CIIOCOOHOCTh. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHUCIOTaM,
niesouaM, pasnyHbIM okuciaurensiM. dochuH, ero mpou3BOAHBIE, UX XMMHUYECKHE
cBoiictBa. dDocdopHoBatucTas U Qocdopucras KuciIoThl, ux coiu. [lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Oxkcun docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCyIIalOIIee JEHCTBUE.
@®ocdopHble  KuCHOTH:  MeTadocdopHas, nudochopHas, oprtodochopHas, ux
NojydeHue, B3auMHble mnepexoabl. Docdartel, ruaponus ¢docdaros. bydepHbie
pacTBOpBI Ha OCHOBE (hOCcHOPHOI KHCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl  (ocdopa, uX TIONydyeHHE, CBOKCTBa,
B3aMMOJICHCTBHE C BOJOH.

[Tpumenenue docdopa u ero coenunenuit. ochopueie ynodpeHus.

70. MBILIBSIK, CypbMa, BUCMYT.



Haxoxnenne B mpupoge. Ilomydenwe.  IlonoxkeHue  MeTaUiIOB B
DIIEKTPOXUMUYECKOM psiiy HampspbkeHus. OTHOIIEHWE K KUCIOTaM, IIeJIovaM,
pa3nu4yHbIM  OKUcIUTesIM. CoeMHeHHs ¢ aKTUBHBIMH METaNIaMH M BOJOPOJIOM.
CBoiicTBa BOJOpPOJIHBIX COCJMHEHUH, CTpOoeHHE MOJIeKyl. OKCHIBI, THUAPOKCHIBI,
rasiorennapl  Mbiubska(lll), cypsmsi(lll), Bucmyra(lll), nx xumuueckue cBOMCTBa.
Oxkcoranorenuasl cypsMsl (1) u Bucmyra (111).

Coenunenus Mbibsika (V), cyppMbl (V). OKCUABI, THAPOKCHUIBI, TAJTOTEHUBI, UX
XUMHUYECKHE CBOMCTBa. BucMyTaThl, MX MOJIydeHUE U OKUCITUTENIbHbIE CBOWCTBA.

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

TOKCUYHOCTh COSTMHEHUH MBIIIbSKA, CYPhMBI U BUCMYTA.

71. Kucnopoz.

Haxoxnenue B npupoae. Amnorponust kuciopoaa. CTpoeHne aToMa U MOJIEKYJIbI
kuciaopona. Pu3ndyecKkue M XMMHYECKHE CBOWCTBA KHCIOPOJA M €ro IPUMEHEHHE.
[Tonydyenue kuciopoja B HPOMBIIUICHHOCTH M JabopaTopuu. OKCHJIBI OCHOBHBIE,
KUCJIOTHBIE U aM(oTepHble. [ HAPOKCUIBI U THAPOKCOKOMITIIEKCHI.

O30H, €ro noiay4eHHe U XMMHUYECKHE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUABL.
O30H B atmMocdepe, “030HOBBIC IBIPHI .

Bopma. AHomanust e€ HeKOTOpbIX (U3NUIEeCKUX cBOMCTB. CTpOSHHE MOJIEKYJIIBI BOIBI.
Accoumanusi MoJeKysl BoAbl. Boga kak pacTBOpUTENb. OJIEKTPOJIUTHYECKAs M
TEPMHUUECKas TUCCOLMALUS BOJbl. XMMUYECKHE CBOWCTBA BOJAbl. AKBOKOMILIEKCHI U
KPUCTAJIIOTUAPATHL. 1'a30BbIe Ki1aTpaThl HA OCHOBE BOJBL.

Ilepoxcun BOIOpOAa, €ro IOJYyYEHUE, XUMUYECKHE CBOMCTBA M IIPUMEHECHHE.
Ilepokcun Bomopoza Kak OKUCIMTENb M BoccTaHOBUTENb. llepoxcuael n
IIEPOKCOKUCIIOTBI, CYNEPOKCUABI — HX IOJIYy4eHHE, XHMHUYECKHE CBOMCTBA U
IIPUMEHEHHE.

72. Cepa.

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

CepoBogopoz, €ro NOIY4eHHME M XUMHYECKHE CBOMCTBA. MasopacTBopuMbIe
cynbpuapl, crocoObl TmepeBeAeHUs B pacTBOp. OKHUCIEHHE MalopacTBOPUMBIX
cynbpunoB azotHoi kucnoroil. Ilomucynedunsl, cynbpaH (MHOTOCEPHUCTHIN
BOJIOPOJ1), UX CBOMCTBA.

Okcun cepsl (IV), ero momydeHue B TMPOMBIIUICHHOCTH U JIaDOpaTOpUH,
XUMUYECKHe CBOMCTBAa. TOKCHMYHOCTH auOKcHaa cepbl. CepHHCTas KHCIOTa U €€
ycroiuuBocTh. CynbQuUTbl U TUAPOCYIbPUTH, uUX ruaponus. Cynb(UT- HOH Kak
muran]. BoccranoButenbHble cBoiicTBa okcuga cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(QUTOB. JIUTHOHUTBI, AUTHOHATHI — UX XMMHYECKHE CBOMCTBA.

Tuocepnast kucimora u THOCynb(ar Harpus. TuocynbpaT HaTpus Kak
BOCCTaHOBHUTEIb U TUrana. Paznoxenue Tuocynbdara cepedpa.

Oxcun cepsl  (VI). Ilonmywyenue, cTpoeHue Monekynsl. CepHas KHUCIOTA.
HuTpo3HbIii M KOHTAKTHBIA CHOCOOBI MOJIydYeHHUs. XUMHUYECKHE CBOWCTBA CEpPHOU
kucioTel. [IpuMenenue. [lernapatupyroiiee IelCTBHE KOHUEHTPUPOBAHHOW CEPHOU
kucnotel. JlucepHas kuciora. OneyMm. IlepokcocepHble KHCIOTBI U HMX COJIH.



[Tonyuenne u cBoicTBa. [amoreHuabl W okcorajoreHuabl cepbl. [lomydenue,
B3aMMO/JICHCTBUE C BOJIOW U C paCTBOPAMM LIEIOYECH.

73. CeneHn, Temnyp.

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

Coenunenus ¢ BogopoaoM. Okcuasl XO2 u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (OpPMBI  TEJUTYpOBOHM  KHUCIOTBHl. OKHUCIUTENIbBHO — BOCCTAHOBUTEIbHAS
nBOMCTBeHHOCTh coenuHeHuit cenena (1V) u temmypa (IV). TokcudHOCTh ceneHa U ero
COCTUHEHUN.

74. OTop.

Haxoxnenne B npupoze (mmaBukoBbii mmar). [Tonyuenue ¢gropa, ero Xumuaeckue
CBOWCTBA W NpHUMEHeHHe. Marepuasnbl, yCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
B3aumopeiictBue ¢ropa ¢ BOJoH, pacTBopamu Imenoded. DTOpuIbl KHUCIOpOa.
dTopoBogopo, (HTOpoBOIOpOAHAS (IIABUKOBAsi) KHCIOTA, XMMHUYECKHE CBOWCTBA U
npuMeHeHue. Ponb BOJOPOAHBIX CBsi3el B CBOICTBaX (DTOPOBOIOPOAHON KHCIOTHI.
I'unpodropunsl. @ropua — moH kak nurani. CoeauHeHus Gropa ¢ OIarOPOTHBIMU
razamu.

75. Xmop.

Haxoxnenne B npupozge. IlodydeHne B NPOMBIIIICHHOCTH M J1aOOpaTOPHH,
XUMHUUYECKHE CBOICTBA U NPUMEHEHUE. XJIOPOBOJOPO/ U XJIOPOBOJOPOIHAS (COJISIHAS)
KHCJIOTa, TIOJTy4YeHHe, XUMHUUECKHUE CBOICTBA, IPUMEHEHHE. XJIOPHI — HOH KaK JIUTaH/I.

BzaumopeiictBue xjiopa ¢ BOAOM (XJIOpHas BOJA), pPAacTBOpaMHU IIEJIOYEH,
KOHCTaHThI PABHOBECHSI.

Coenunenus xyopa c¢ kuciopoaoM. Oxcua xsopa (l), xjgopHOBaTHcTas KUCIOTA,
TUIIOXJIOPUTHI, TOJIY4YEHHE, CBOMCTBAa. J{MCIIPONOPLHMOHUPOBAHUE THUIIOXJIOPUTOB.
XnopHast (OenmuibHas W3BecTh), €€ cBoiicTBa W mpumenenue. Okcua xiopa (1V).
JlucnponopuoHUpOBaHWE B BOJHBIX U IIEJIOYHBIX pacTBopax. XJOpHCTas KHUCIOTa,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKHE CBOMCTBA M INpPUMEHEHHE.
Xmopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIUTENIbHBIE CBOMCTBA. XJIOpAT KaJIHs KaK
TBEPIO(]a3HBII OKUCIUTEND. J[MCTIPONOPLHHOHNPOBAHHE XJIOPATOB.

Oxkcunst xnopa (V1) u(VIIl), ux B3aumopeiictBue ¢ BoAoW. XJIOpHAs KUCIOTa H
NIEPXJI0paThl, UX MOJy4EHHE, XMMUYECKHE CBOMCTBA U IIPUMEHEHNE. B3pbIBOONIacHOCTh
NIEPXJIOPATOB TSKEIBIX METAJIJIIOB.

ConoctaBneHue KUCIOTHBIX U OKHCIIHUTEIbHBIX CBOMCTB KHCIIOPOACOAEPKAIINUX
KHCIIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COeAMHEHUH.

76. bpom, uos.

HaxoxneHue B mnpupoze, MoJiyueHUWE, XMUMHUYECKHE CBOMCTBA M TNpPUMEHEHHE.
PactBopumocTh OpomMa W HOAa B BOJAE M OPraHUYECKUX PACTBOPUTEIISX.
[Tonuranorenuasl. IloBenenne OpomMa W HOAa B BOJAE W IICIOYHBIX PacTBOpax,
KOHCTaHTHI paBHOBecusl. Peakuus 6poma u nojia ¢ Tuocynb(haToM HaTpHsL.

BpomoBonopon, OpomoBomoponHas — kuciora, Opomunael.  HMomoBomopon,
MOJOBOAOPOHAA KUCIO0TA, noauabl. [lonydeHne u xuMuueckrue cBorMcTBa. bpomua- u
MOJIUI— NOHBI KaK JIUTaH]IbI.



Kucnoponconep:xamue KuciaoTel OpoMa 1 noja u ux cosd. CriocoObl MOTy4YeHUS U
XUMHUYECKHE CBOWCTBA. bpoMHOBaTass W WMOJHOBAaTas KUCIOTHI, OpOMHAas W HOJHAS
KHUCTIOTHI ¥ UX coyit. OCOOEHHOCTH THIPATHBIX (POPM MOAHON KHUCIOTHI.

Nurepranorenuapl. OTOP-XJIOP YIVIEBOAOPOABI, SKOJOTMYECKHUE IOCIEICTBUSA
MIPUMEHEHUS.

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

Haxoxnenue B mpupone, noiydeHue u mnpumeHeHue. OcoOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JI0OYEeK aTOMOB OJMaropogHbpix ra3oB. (CrnocoObl  MMOJy4eHUs
COEMHEHUH OJIaropoAHbIX Ta30B.

Oxcodropuapl, OKCHIBI M  KHCIOPOACOAEP)KAIIME  KHUCIOTHI  KCEHOHA.
BsaumopneiictBre GTOpUIOB KCEHOHA C BOJOW M pacTBOpaMu mienoyeil. XuMudeckue
COCIMHEHUsI Ipyrux OnaropoAHbIX razoB. llpuMeHeHHe OJIarOpOAHBIX Ta30B M HX
COCTUHEHUN.

K sK3ameHy JOnmycKaroTCsl CTYACHTHI, BBITOJHUBIINE BCe (OPMBI TEKYILErO KOHTPOJIS.
[Tpu cnade sKk3aMeHa, CTYAECHT MOJIy4aeT TPU BOIIPOCA U3 IEPEUHs], IPUBEACHHOIO BBILIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeroanuecKkue MaTepHaJIbl ISl ONpeeseHUs] MPOLeAyP OLEHUBAHUSI 3HAHMIM,
YMeHHI, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(opMupoBanusi KoMNeTeHIIHA.

[IpomexyTouHas arTecTalus MO JUCHUIUIMHE TIPOBOJAMUTCA B COOTBETCTBUH C
tpeboBanusimu CTII

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



