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

B pe3ynbTare ocBoeHus: 00pa30BaTEIbHOM IPOrpaMMBbl ClICHUANINTETA 00ydarOIIUiics
JIOJDKEH OBJIAZIETh CIEAYIOIMMHU pe3yibTaTaMi 00y4eHHsI O IUCLUIUIUHE!

KOI[ N HAUMCHOBAHHEC

MHIMKATOPA IOCTHKEHHUS [Tnanupyemble pe3ynabTaThl

KO,I[ N HAUMCHOBAaHHEC

obmenpodeccuonansHoii| 0OUENPodeccuoHabHOH 0byHeHHs
KOMITETCHIIUH KOMIIETEHIIU (meckpunTOpHI)

OIIK-1 OIIK-1.1 BeiOop 6a30Bbix | 3HATH: TEOPETUYECKUE OCHOBBI
CriocobeH n3yvars, (U3HYECKUX U XUMHYECKHUX | OOIIeH M HEOPTaHMYECKOW XUMUH,
AHATM3UPOBATH, 3aKOHOB JIJISI PEIICHUS MIOHUMATh MTPUHIIUIIBI CTPOCHUS
UCTIOJIb30BaTh 3a/1a4 MpoQecCHOHATBHON BEIIIECTBA, MPOTECKAHUS
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
bu3nIecKux, (Y-1);
XUMHYCCKHUX H Baaners: TeopeTHUECKUMU
OMOJIOTUIECKUX HAYK H METOJIaMH OIMCAHUS CBOMCTB
UX B3aHMOCBSI3SIX. MIPOCTHIX U CJIOXKHBIX BEIIECTB HA

OCHOBE DJIEKTPOHHOT'O CTPOEHUS
UX aTOMOB U ITOJIOXKEHUS B
Ilepuonnueckoii cucreme
XUMUYECKUX DJIEMEHTOB.

(H-1)

3HaTh: OCHOBBI KJIacCU(UKALIUN
HEOPraHMYECKUX COSAMHECHUN,
CTpOEHHE, CITIOCOOBI OyUEHUS U

OIIK-7.1. Onpenenenune
XapaKTePUCTHK
XUMHUYECKOTO Ipoliecca
(s1BNIEHUS), XapaKTEPHOTO
IUTSL OOBEKTOB

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

OIIK-7 Cnocoben
TIPOBOJTUTh

SKCIICPUMCHTAJIBHBIC XUMHYECKHE CBOICTBA Pa3INYHBIX

HCCICOOBaHUA U KJIaCCOB HCOPraHUYCCKUX

3aJIaHHOM METOJINKE, MEXaHU3MbI POTEKAHUS

JCATCIIBHOCTH, HA OCHOBC o
HCOPTaHNYCCKUX PCAKIIUN

SKCIEPUMEHTATBHBIX (3H-2):
HCCIIEJOBAaHUN

HaOIIOIeHUS U
U3MEpeHUs,
o0OpabarbIBaTh U YMeTh: UCTIOIB30BATH
UHTEPIPETHPOBATH XUMHYECKUE 3aKOHBI,

OKCIICPUMCEHTAJIBHBIC TEPMOIUMHAMHUYCCKUC CIIPaBOYHBIC




Ko 1 HaumenoBanue

Kox u Haumenosanme
WHJIUKATOpa JOCTUKEHUS

IInanupyemslie pe3ysbTaTsl

. i oOy4deHus
obuienpodeccuoHanbHON 001IenPOPeCCHOHATBHOM ( yd )
JECKPHIITOPBI
KOMTIETEHIINH KOMIICTCHITHH p p
JIaHHBIC, JIAHHBIC M KOJMYCCTBEHHBIC
PUMECHSIS COOTHOIICHHUS] HEOPTAaHUIECKOM
MaTeMaTHYECKHE, xumud. (Y-2)

busznveckue, GU3NKo-
XUMHUYECKHE,
XUMHUYECKHE,
OHOJIOTUYECKHE,
MUKpPOOHOJIOTHYECKUE
METO/IBI.

Baaaerb: HaBLIKAMU
HUCIIOJIL30BaHUS dTUX

XapaKTePUCTUK U TEXHOJOTHM JJIst

PCUICHUA 3a1a4 cBOEH

npodecCuoHaNbHOM NeSTENbHOCTH.

(H-2)

2. MecTo AUCHHUILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMblI.

JucuuruinHa oTHOCUTCA K 00s3arenbHoi yactu (b.1.0.13) u u3yuaercs Ha 1 kypcee, 1 u 2

CECMECTD.

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 M NP BHIMOIHEHUN 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 JISKIIMOHHOTO THIIA 108
3aHATHSA CEMUHAPCKOIO TUIMA, B T.4. 126
CEeMHHAPBHI, TPAKTHYECKHE 3aHATHUS 36
nabopaTopHbIE pabOTHI 90
KkypcoBoe npoektupoBanue (KP wum KIT) -
KCP 8
JIpyTrHe BUIbI KOHTAKTHOM pabOTHhI

CamocrosiTesibHas padoTa 46

®opma Texkymero kouTpoJs (Kp, koii., ycTH. onpoc) Kp, xom.

YCTH. OTPOC

®opma npome:xytounoii arrecrauunu (KP, KII, 3ager, sx3amen)

Ox3ameH 1 u 2
cemectp (72)




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

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 | TepMOJIMHAMUKH. OIIK-7
XVUMHUYECKOE  paBHOBECHE. Kuneruka 8 4 2 2 OIlK-1
4 XUMUYECKHUX PEaKLIUM. OIIK-7
PacTBOpbI 371€KTpOIMTOB M paBHOBecus B | 14 10 4 4 OIIK-1
5 | pacTBOpax OIIK-7
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 2 OIIK-1
6 | mporeccel. OIIK-7
KomnuiekcHble coeTuHeHus!. 10 6 4 2 OIlK-1
7 OIIK-7
Uroro 1 cemectp | 72 36 18 16
Xumust  asnementoB | uw Il rpymn 6 12 5 OIIK-1
8 [Tepuoamaeckoit CHCTEMBI. OIIK-7
Xumusa osnementoB Il u IV rpynn 6 12 5 OIlK-1
9 [Tepuoamueckoit Cuctemsl OIIK-7
Xumus Od-anementoB V. — VI rpynn 6 12 5 OIIK-1
10 | Ilepuonuyeckoii Cuctembl OIIK-7
Xumus p- snementoB Y (VA) rpymimsl 6 12 5 OIlK-1
11 | Ilepuonuyeckoii CucTeMsl. OIIK-7
Xumus p- snementoB VI (VIA) rpynmsr 6 12 5 OIlK-1
12 | Ilepuonnueckoii CUCTEMBI OIIK-7
Xumus p- anementoB VI rpymmer (VIIA) 6 12 5} OIIK-1
13 | Ilepuonuyeckoii CHCTEMBI. OIIK-7
Uroro 2 cemectp | 36 72 30
108 36 90 46




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmeHnoBanne TeMbl OObeM, |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 XUMHYECKON 8
TEPMOTUHAMUKHU. [Ipe3enTanus
4 Xumuyeckoe paBHOBecue. KHHETHKAa XMMHUYECKHX 8
peaKuid.
5 PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUS B 14
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 IIpesent
aryst
7 KommiekcHbie coeTnHeHMS. 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 IIpesent
Ilepnognueckoit Crucremsl anus
11 Xumusi  p- osnaementoB Y  (VA)  rpymimsl 6 [Ipesent
Ilepnognueckoit Cucremsl. anus
12 Xumus p- onemertoB VI (VIA) rpynmsr 6 IIpesent
[Tepuoanueckoit CucteMbl anug
13 Xumus p- snementoB VII u VIII rpynnsr (VIA, 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 XuMudeckas CBSI3b U CTPOCHHE MOJIEKYJI. 4
3 Tepmoxumus u JJIEMEHTHI XUMHYECKON 4 I'pynnosas
TEPMOJIMHAMHUKH. JTUCKYCCUS
4 Xumudeckoe paBHOBecHe. KMHETHKa XUMHYECKHX 4
peaKIuid.
PacTBOpbl  2MEKTPOJIMTOB W paBHOBeCUS B 10
5 pacTBopax
OKHCIIUTENHEHO-BOCCTAHOBUTEIIBHBIE TTPOLIECCHI. 4 KontponbHas
6 pabora
7 KommiekcHbie coequHeHusl. 6




4.3.2. JIabopaTopHbIe 3aHATHS.

Ne HanmenoBanue Temsl O6bem,
pasznena [Tpumeuanus
U KpPaTKOe CoJlepKaHue 3aHATHS aKaJ. 4acel
JUCLIUIUIMHBI
2 XuMHUYecKas CBSI3b U CTPOCHHE MOJIEKYJI. 2
3 Tepmoxumus u 3JIEMEHTBI XUMHUYECKON 2
TEPMOUHAMUKHU.
Xumnueckoe paBHoBecue. KuHeTMka XMMUYECKUX 2 VYcrHbli
4 peaKkIuii. omnpoc
PactBopel  3JIEKTPOIMTOB UM pPAaBHOBECUSA B 4 Kontponbnas
5 pacTBopax pabora
OKUCIINTENIBHO-BOCCTAHOBUTEINIbHBIE ITPOLIECCHI. 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
Xumust  d—smemenro V. — VIl rpynn 12 Komnoxksuym
10 [Tepuoanueckoit CucteMbl
Xumuss  p-  oamementoB Y (VA)  rpymmsl 12
11 [Tepuoanueckoit CucreMsl.
12 Xumust  p- oanemerroB VI (VIA)  rpynmsr 12 KoHnTponbHas
Ilepuognueckoit Crucremsl pabota
13 Xumuss  p- onementoB VI rpymmer  (VIIA) 12

[Tepuoanueckoit CucteMsl.




4.4. CamocTosiTeIbHAsA padoTa 00y4arommxcs.

Ne Ilepeuens BOIpOCOB i O6mbewM, ®dopma
paszena CaMOCTOSITENIbHOTO U3yYeHUs aKaJ. 4yachl KOHTPOJIS
JUCIUTIAHBI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aToMa. 2 [MucbmenHbIi
oIpoc
5 XuUMUYecKas CBSI3b U CTPOCHUE MOJICKYII. 2 [T1ucbMeHHBII
orpoc
3 TepMoXuUMHUS U AIEMEHTHI XUMHUECKOMN 2 YcTHbIl
TEPMOJIUHAMUKH. orpoc
4 Xumuueckoe paBHoBecue. KumHeTMKa XMMHMYECKHX 2 VYcerHbii
peaKkuuid. onpoc
PacTBOpEBI 37IEKTPOIUTOB U PABHOBECHUS B PACTBOPAX 2 [TuceMeHHbIi
5 ompoc
OKHCIUTENHEHO-BOCCTAHOBUTEIbHBIC TIPOIECCHI. 3 [MuceMeHHbIi
6 orpoc
v KomriuiekcHeie coequHenusl. 3 [TuceMenHbI
orpoc
Xumust snementoB | u |l rpynn Ilepuoanyeckoit 5 YcrHbIl
8 Cucremsl. onpoc
Xumus snementoB |l u IV rpynn Ilepuonnueckoit 5) VYcrHbII
9 Cucremsl ompoc
Xumuss  d-osnemenroB V. — VIl rpymn 5) [IncemenHsbIi
10 Ilepuognueckoit Crucremsl OIpoc
Xumuss  p-  onementoB Y (VA)  rpymibl 5 [TucbmenHbI
11 Ilepnognueckoit CucreMsl. 0Ipoc
12 Xumuss  p-  oanementoB VI (VIA)  rpymms 5) VYcrHbII
[Tepnonnueckoit CucreMbl ompoc
13 Xumusi  p- osnementoB VIl rpymmer  (VIIA) 5 VYcerubiit
Ilepnognueckoit CucreMsl. ompoc




5. llepevyeHb y4eOHO-MeTOAMYECKOT0 O0ecreYeHus AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaIIUXCS 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 OOYYAIOUMIMMCS MEPOIPHATUN TEKYIIET0 KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTh) HOPOTOBBIA YPOBEHb («YIOBIETBOPUTEIBHO») OCBOCHUS
HPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl JQUCHUIUIMHBL CUUTAIOTCA JIOCTUTHYTBIMM, €CIM JJs BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JAaHHOM
JTane

IIpomerxyTouHas aTTecTanys IO JTUCHMIUIMHE MPOBOAUTCS B (popme sk3ameHoB (1, 2-i
ceMecTp).

K cmade 5k3aMEHOB JOIyCKAIOTCS CTYIEHTHI, BBHIMOJHUBIIME BCE (OPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeHbl TNpeAyCMaTpUBAIOT BBIOOPOUHYIO IMPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
AJIEMEHTOB KOMIIETEHLIUI U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMH.

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

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

VYyeOHnas aucuumiauHa «O011as 1 HeopraHuyecKasi XUMHUSD)

Ixzamenayuonnsvlii ounem No

1. Paguycel atomoB, MX W3MEHEHHE B TepuoAax M rpymnmnax l[lepuomnyeckoii
CUCTEMBI. 3aBHCHMOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB COCJIWHEHHUS OT
paauyca IEHTPaJIbHOTO aToMa.

2. DK30- U DHIOTEPMUYECKHE peakluuu. TepMOXMMUYECKUE YPaBHEHHS.
V3MeHeHre CTaHIapTHOM PHTATBIIUN B XUMUYECKOU PEaKIUH.

3. Posb Moniekyn pacTBOpUTENS B MpoLieccax 3EKTPOIUTHUECKON AUCCOIHAIIIH.

['upparanus u rugpaTHas 000J0YKa MOHOB. AKBAKOMIUIEKCHI METAJIOB, UX



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

7. llepevyeHb y4eOHBIX U31AHUH, HEOOXOAMMBIX VISl OCBOCHUS TUCIHIJIMHBI

a) neyaTHbIe U3JaHUS:

1. Cysopos, A.B. Obmas xumusa: Yuebuuk / A.B. CyBopoB — Canxrt-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
TOCYJApPCTBEHHBI TEXHOJIOTMYECKHIT MHCTUTYT (TexHH4eckuid yHuBepcureT), Kadenpa neopranmueckoit
xumrl. — Cankr-TlerepOypr: CITOI TU (TVY), 2019. — 45 c.

4. bammakos, B.MM. Wonnbie peakumu: npaktukym /B.W. bammakos, E.A. Anekcanaposa,
T.b. [TaxomoBa; MunoOpHayku Poccun, Cankr-IleTepOyprckuii rocy1apcTBEHHbINA TEXHOIOTMYECKHI
MHCTUTYT (TexHideckuil yHuBepcuret), Kadenpa neopranmueckoit xumvum. — Cankt-IlerepOypr: CIT6I TH
(TY), 2018. — 34 c.

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

6. bBbammakos, B.U. I'omorenunsie paBHOBECHS B pacTtBopax 3JIEKTPOJIUTOB:
npaktukyM / B.W. bammakos, E.A. Anekcannpoa, T.b. [TaxomoBa; MunoopHayku Poccuu, CaHkT-
[leTepOyprekuii TOCYAapCTBEHHBIN TEXHOJIOTHMYECKUT MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heoprannaeckoil xumun. — Cankr-IlerepOypr: CIIGI TU (TY), 2018. — 28 c.

7. bammakos, B.1. KomnuiekcHbie COCIUHEHHS: npaktuky™m / B.W. Banimaxkos,
E.A. Anexcannposa, T.b. [TaxomoBa; MuHoOpHayku Poccny, Cankr-TlerepOyprekuii
TOCYJIApPCTBEHHBI TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuil yHusepcurer), Kadenpa Heopranuueckoi
xumrl. — Caskr-TlerepOypr: CITOI TU (TVY), 2019. — 38 c.

8. OkuCIUTENhHO-BOCCTAHOBHUTEIHHEIC peaxkuuu: npaktiky™m / B.W. barmakos,
E.A. Anekcanaposa, T.b. IlaxomoBa, T.B. Ky3nemoa; Munobpuayku Poccrm,  CaHkT-
[leTepOyprekuii TOCYAApCTBEHHBI TEXHOJIOTHMYECKUT MHCTUTYT (TeXHU4Yeckuid yHuBepcuteT), Kadempa
Heoprannueckoit xumun. — Cankr-IlerepOypr: CIIOI TU (TY), 2018. — 34 c.

9. Ilanuna, H.C. DnexTpoHsl B aTomMax M Mojekyiax. Yacte 1. DIeKTpoHbI B aToMe: yueOHOe
nocobue / H.C. [lanuna, A.W. ®umep, A.H. bensieB; MunoopHayku Poccrn, Cankr-IlerepOyprekuii
TOCY/IAPCTBEHHBIA TEXHOJIOTMYECKUA WHCTUTYT (TeXHHYeCKWi yHuBepcuteT), Kadenpa HeopraHmueckoin
xumun. — Caskr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

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

11. OO6mas u Heopranuueckas xumus: T.1. Teopernueckue ocHOBbl xumun / Bopoobes A.D.,
Kysneno H.T., HuBanze A.1O. [u ap.]; mox pen. A.®. BopobreBa. — MockBa: AkaJeMKHHTA.
2004. - 371 c. - ISBN 5-94628-256-5.

12. OGmast u Heopranuveckass xumus: T.2. XuMHUECKHe CBOWCTBA HEOPTaHUYECKUX BEIICCTB
/ BopoObeB A.®., Kyzuenos H.T., [luaaze A.1O. [u ap.]; mox pen. A.®. Bopoobrea. — Mocksa:
Axanemkaura. 2007. —544 c. - ISBN 5-94628-256-5.

13. bammakos, B.W. Knaccel Heoprannueckux coeauHeHui: yue6. mocooue / B.M. bammakos,
C.A. CumanoBa, H.M. bypmucrpoBa, 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
xumrl. — Cankr-TlerepOypr: CITOI TU (TVY), 2007. — 35 c.

14. Bammakos, B.M. TaOmuipl OCHOBHBIX CBOMCTB 3JEMEHTOB U HUX COCAUHECHHMM: METOJI.
ykazanus / B.W. bammaxkos, A.B. 3unuenko, H.M. bypmuctpoBa; MunoopHayku Poccun, CaHkr-
IeTepOyprekuii TOCYIapCTBEHHBI TEXHOJIOIMYSCKMI MHCTUTYT (TexHudeckuid yHuBepcuter), Kadempa
Heopranmdeckor xumun. — Cankr-IlerepOypr: CITI0I TH (TVY), 2018. — 42 c.

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

16. Xumus osnementoB. Yacth 1. S-anmementsl: yue6. mocobue / B.W. bammvakos,
E.A. Anekcannposa, T.b. [TaxomoBa; MunoOpnayku Poccru, Cankt-IlerepOyprekuii rocy1apcTBeHHBII
TEXHOJIOTMYECKHI MHCTUTYT (TexHuueckuid yHuBepcuterT), Kadenpa neopranmueckort xumun. — CaHKT-
[TerepOypr: CII6I 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 3j1eMEHTapHbIE OCHOBBI XUMUYECKONH TEPMOAMHAMUKHU:
yuebHOe mocobue /B.W. bammakos, T.b. [TaxomoBa; MunoOprayku Poccum, CaHkr-
ITerepOyprekuii  TOCYJapCTBEHHBI TEXHOMOTMUSCKU MHCTUTYT (TEXHMYECKUN YHUBEPCHTET),
Kagenpa neopranmyeckoit xumun. — Cankt-IlerepOypr: [6. u.], 2019. — 45 c. // CIIGI'TU.
OnexktpoHHas  O6ubmmoreka. — URL:  https://  technolog.bibliotech.ru  (nmara
oOpamienns:10.09.2020). — Pexxum octymna: asis 3aperucTpup. Mojib30BaTesei.

2. bammakos, B.J. Nonnble peakiun: npaktukym / B.W. bammvakos, E.A. Anekcanaposa,
T.b. ITaxomoBa; ~ MunoOpnayku  Poccum,  Cankr-IletepOyprekuii  rocyaapCTBEHHBIH
TEXHOJIOTMYECKU WHCTUTYT (TeXHUUYeCKuii yHuBepcuteT), Kadenpa HeopraHmdyeckod XUMUH. —
Cankr-TlerepOypr: [0. u.], 2018. — 34 c. // CII6I' TU. Dnexkrponnas o6ubmmoteka. — URL:
https:// technolog.bibliotech.ru (mara obpamenuns:10.09.2020). — Pexxum gocrtyna: s
3apErucTpup. NOJb30BaTENEH.

3. bammakos, B.MI.  T'ereporennsie  paBHOBecusi:  mpakTukym /  B.J. bammakos,
E.A. AnekcannpoBa, T.b. ITaxomoBa; MunoOpHayku Poccun, Cankr-IlerepOyprexuii
TOCYIApCTBEHHBIA ~ TEXHOJIOTMYECKU  WHCTUTYT  (TeXHMUeCKWi  yHuBepcuterT), Kadenpa
Heopraandeckoi xumvun. — Caskt-ITerepOypr: [0. u.], 2018. — 29 c. // CITI6I' TU. DaexTpoHHas
ouommoteka. — URL: https:// technolog.bibliotech.ru (mara o6pamenuns:10.09.2020). —
Pexum noctyna: asis 3aperucTpup. Nojab30BaTeNeH.

4. bammaxkos, B.M. ['oMoreHHble paBHOBECHS B PACTBOpAX IJIEKTPOIUTOB: MPAKTHKYM /
B.M. bammaxkoB, E.A. AnekcanapoBa, T.b.IlaxomoBa; MunoOpHayku Poccim, CaHkr-
[TerepOyprekuii  TOCYJapCTBEHHBI TEXHOMOTMYECKU WHCTUTYT (TEXHHMUECKUH YHUBEPCHTET),
Kagenpa neopranmyeckoir xumun. — Cankr-IlerepOypr: [06. u.], 2018. — 28 ¢. // CIIGI' TU.
OnexktponHass  O6ubmmoreka. — URL: https://  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: s 3aperucTpup. MoJIb30BaTeIICH.

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



Heopraandeckoi xvmun. — 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. OKHCIHUTETbHO-BOCCTAHOBHUTEIIbHBIC 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  (mara
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 Poccnm, CaHkT-
[leTepOyprekuii  TOCYAAapCTBEHHBI TEXHOMOTMYECKU WMHCTUTYT (TEXHUUYECKUH YHHBEPCUTET),
Kadenpa neopranmueckoit xumumn. — Cankr-IlerepOypr: [6. u.], 2016. — 53 ¢. // CIIGI' TH.
OnektponHas  Oubmuorexka. —  URL: https:/  technolog.bibliotech.ru  (mata
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 Poccum,
Cankr-IlerepOyprekuii  TOCYAApCTBEHHBIM — TEXHOJMOTMYECKMHA ~ MHCTUTYT — (TEXHHUYECKUI
yauBepentet), Kadenpa neopranmueckoi xumun. — Cankr-TlerepOypr: [60. u.], 2018. — 42c. //
CIIGI'TU. Dnexrponnas oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
oOpamienns:10.09.2020). — Pexxum roctymna: Asis 3aperucTpyp. 1mojib3oBaTeneil.

9. Axwmeros, H.C. O6mias u Heopranndeckas xumus: YdeOnuk / H.C. AxmetoB — CaHKT-
[TetepOypr: Jlanp, 2020. — 744 c. — ISBN 978-5-8114-4698-8 // Jlanb: »neKTpOHHO-
oubmnoreunas cucrema. . — URL: https:// e.lanbook.com (mara o6pamienus:11.09.2020).
— PexxuM noctyna: 1mo nmoarnucke.

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

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

AIIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
CIIGI'TU: snexTpoHHO-0MOIMOTEYHAsI cucTema: cailt. — Cankr-IlerepOypr, 2011 — . —
URL.: https://technolog.bibliotech.ru —Peskxum moctyma: 1uist 3aperucTpHp. MOJIb30BaTeNIEeH.

JIaHb : 37EKTPOHHO - OubIMoTeyHas cucrema : caift. — Cankr-IlerepOypr, 2016 — —
URL: https://e.lanbook.com
Jns co3gaHus MHAMBUAYAIbHBIX 3aJaHUM IS CaMOCTOSTENbHOM paboOThl CTYIEHTOB
cOopMHpOBAH KOMITBIOTEPHBIM OaHK JaHHBIX, COAEPXKAIIMKA Marepuan IO BCEM TeMaw,

IPEJICTAaBICHHBIM JIJISi CaMOCTOsITeNIbHON paboThl. Ha ocHoBe OaHka JaHHBIX cO3/aHa U
3¢ (HEeKTUBHO HCIOJIb3YETCS KOMIIBIOTEpHasl Iporpamma s (OpPMHUPOBAHUSA COAEPKAHUS
CaMOCTOSITENIbHBIX Pa0OT MHIMBUAYAIBHO IS KaXa0ro cTyAeHTa. [Iporpamma naet mmpokue
BO3MOXKHOCTH BapbHpOBAaTh HE TOJBKO COJCPXMAHME 3a/JaHUIl 10 Pa3IMYHBIM TeMaM U HX
COYCTaHUSIM, HO TAK)KE UX 00BEM.


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

9. MeToauyecKue yKa3aHusi JJ1sl 00y4aIOIIUXCS M0 OCBOCHUIO TUCIHUILIUHBI.
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
npakTHueckue 3ansatus. O0mue TpeGoBaHus K OpraHu3aliy U IPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansTrii. JIJabopatopHbie 3aHATHS.
OO6mue TpeOoBaHUS K OPraHU3alliU U TTPOBEACHHUIO.
CTIT CIIGI'THU 048-2009. KC VYK/IB. Bunel yueOGHbix 3ansTuii. CamocTosTenbHas

1aHupyemas padota cryeHToB. OOuire TpeOoBaHus K OpraHU3aliui U IPOBEICHUIO.

CTII CITI6GI'TU 016-2015. KC YKB. Ilopsgok mpoBeieHUs 3a9€TOB U 3K3aMEHOB.

[ImanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYEHHE IAHHOW MUCIMIUIMHBI, JTydIle
BCEro OCYILECTBIISITH HAa BECh CEMECTp, IpelycMaTpuBas IpPU 3TOM PETYJISIPHOE MOBTOPEHUE
IpoiiIeHHOr0 MaTepHaa.

OCHOBHBIMHU YCJIOBUSIMHM NPABHWIIBHOM OpraHM3aluy y4eOHOro mporuecca i CTYACHTOB
SBIISICTCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

Cepbe3HOE OTHOILCHHE K U3YUYEHHUIO MaTepuana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuS CTYAEHT JOOJKEH NPUXOAMTH, UMesl Oara)k 3HAHHUW M BOIIPOCOB IO YyXKe
W3Y4YEHHOMY MaTepuaiy.

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

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpormecce MO [AaHHOM AUCHMILIMHE MPEIYCMOTPEHO WCIOJIb30BaHHE
MH(OPMALIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIIUI C UCIIOJIB30BAHUEM CIalA-TIPEe3EHTALUMT;

B3aUMOJICHCTBHE C OOYYAIOIIMMUCS TIOCPEICTBOM AJIEKTPOHHOW HWH(POPMAIIMOHHOMN
00pa3oBaTeNbHOM cpebl.

Pa3paborana wu wucmonb3yercss B y4eOHOM TpoIlecce KOMIIBIOTEpHAs Mporpamma
«Tpenaxep-koHTpOEp» MO TPEM OCHOBOMOJATAIOUIMM TE€MaM HAYaJbHOTO Mepuoja
oOydeHus:

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

[To teme «Knaccel HEOPraHMYECKHWX COEIMHEHWI» CO3JaHa KommbroTepHas ‘‘Tect-

nporpaMmma’’, o3BOJISIONIas ONEPATUBHO MPOBEPSITH 3HAHUS CTYACHTOB.

10.2. IIporpamMHoOe obecnieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.



CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

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

DNEeKTPOHHO-0MOIMOTEYHBIE CUCTEMBI, IpeagaraeMble O6ubIMoTEKOM
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 noctyma - http://iopscience.iop.org/0957-4484 PO
CIIoI'Y, BAH

5. Nature Nanotechnology/ Pexxummoctyna -
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 nocrymna - www.pubs.acs.org,

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

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

11. bubnuorexka mnareHtoB. Pexum nocryma - www.uspto.gov, 12. Xumuueckas

SHIMKIONEIN. Pesxxum nocryma http ://www.cnshb.ru/AkDiL/0048/default.shtm,

13 bubnmoreka eLIBRARY. Pexxum moctyma - www.elibrary.m ,

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

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

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

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



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

n/a

HanmeHnoBanue y4eOHBIX PEIMETOB, KypCOB,
JMCUUILINH (MOJyJ e ), NPAaKTHKH, MHBIX BHOB
y4eOHOH 1esTeTbHOCTH, MPETyCMOTPEHHBIX
yueOHBIM IJIAaHOM 00pa30BaTEIbLHOM
IPOrpaMMBbI

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

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




VYyeOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit mip.n1.24-26/49 mur.I’

32

OO61as 1 HeopraHuYecKasi XUMHUS

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

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

VYuebHble ayIMTOPUHU U1 IPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUNA!

- yueOHbIe aynutopuu 254, 259 na 30

MOCaJ0YHBIX MECT, 000PY/I0BaHHbBIE MEOEIIBIO,

CTEKJIIHHBIMH JIOCKaMHM, TOYKaMu goctyna Wi-

Fi B uaTepuer

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

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

000pyOoBaHHBIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1a00PaTOPHBIX 3aHIATHIA

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

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

>

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

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

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




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

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

Komnara Ne 20 kad. HeopraHu4ecKkoi XuMHU:
MOMEIICHUE, 000PYI0BAHHOE CTEIUTAKAMH,
BBITSDKHBIMU IIKaamu, IpeccaMu, IeuaMu;
MacTepckasi, 000pyI0BaHHAsI BEPCTAKOM,
CBEPIIMIILHBIM, TOKAPHBIM, (hPE3EePHBIM,
TOYMIIHHBIM, OTPE3HBIM U IITU(OBATBHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

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




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

MicrosoftOfficeStd, AxkageMuueckast TULIEH3HUA,
cybmunen3noHHbIi 1oroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICUeHUE
KasperskyEndpointSecurity,
CyOnuinen3nonHbIi goropop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
Cybnuuen3noHHsii gorosop Ne279/2018 ot
10.12.2018 1. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




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

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

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

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

1. Ilepeyenb KoMneTeHIIMIA ¥ 3TanOB UX GOPMHUPOBAHMS.
KoMnerennuu
Jran
HNupexc DopMyTHPOBKA
(opmupoBanus
OIIK-1 Crniocoben H3y4arhb, aHaJIM3UPOBATh, HCIIOBb30BATh | IPOMEXKYTOYHBIN

OMOJIOTUYECKHE OOBEKTBI M ImponecCbl, OCHOBBIBAAChH Ha
3dKOHaxX MW 3aKOHOMCPHOCTAX MATEMATHYCCKHUX, (1)I/IBI/I‘ICCI(I/IX,
XHUMUYECKHX U OHOJIOTHYECKUX HAYK U UX B3aUMOCBI3AX

Cnocoben MNPpOBOAWUTDL JSKCICPUMCHTAJIbHBIC HCCICAOBAHUSA U
HUCIIBITAHUA 110 SaHaHHOﬁ MCTOJHKCE, Ha6J'IIOI[CHI/I$I H U3MCPCHUA,
O6pa6aTBIBaTB U HUHTCPHNPETUPOBATL OSKCICPUMCHTAJILHBIC
JaHHBIC, MPUMCHASA MATCMATHUYCCKHUC, (i)I/ISI/ILIeCKI/Ie, (1)I/ISI/IKO'
XUMHNYCCKUC, XUMHWYCCKUC, 6PIOJ'IOFPI‘ICCKPIC,
MI/IKp06I/IOJ'IOFI/I‘-I€CKI/Ie MCETO/bI

OIIK-7 IIPOMEXKYTOUYHBIN




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

Kon u naumenoBanue [Nokazarenu chopMUpOBaHHOCTH Kputepuit VYpoBHH CHOPMHUPOBAHHOCTH
HHAWKATOpa JOCTUIKCHUSA (HCCKPI/IHTOPLI) OLICHUBAaHUA (OHI/IC&HI/IG BBIPA)KCHHOCTHU I[eCKpI/IHTOpOB)
KOMIIETEHIIUH «YZAOBJIETBOPUTEIHHO» «XOpOILLIO» «OTJINYHO»
(moporoBsIif) (cpenumii) (BBICOKHIA)
OIIK-1 Cnocoben | OIIK-1.1 3uarn: OTtBeTHI Ha | Umeer npencrabnenue | Jaér  ompenenenus | [IpaBunbHO 0OBsACHSET
H3y4qaTh, TEOpeTUYECKHe OCHOBBI 0011ei | Bompockl Ne 1-77 | 06 OCHOBHBIX | OCHOBHBIX  IIOHATHUH | IIOHATHS U TEPMUHBI
aHAJIN3NPOBATH, ¥ HEOPraHUYECKOH XHMMUH, K DK3aMEHY XUMHYECKHX XUMHHM, XOPOILIO 3HAET | XUMHH, 3HAET
HCTIOJIL30BATH MOHUMATb MIPUHIIUITBI CTPOCHUS TePMHHAX, HO JIaeT UX | XUMUYECKHE CBOICTBA | XMMUYECKUE CBOMCTBA
OHMOJIOTHYECKHe
0GBeKTs 1 Tporecch, | BEILECTBA, IPOTEKAHNs OTpe/ieNieHUs] HEYEeTKO | BEIIECTB U | BEUIECTB U
OCHOBEIBASICE Ha | XMMHYECKHX ITPOLIECCOB. MaTepuasoB MaTepuasoB
3aKOHaX u | (3H-1); YMeer HCMoNb30BaTh | YMeEeET YBEPEHHO | YMEEeT MPaBUIbHO
3aKOHOMEPHOCTSAX YMeTh: UCTIONIB30BaTh ATH XUMHYECKHE TIOHSATHS | HCIOB30BaTh HCII0JIb30BATh
MaTCMaTH1CCKHX, OCHOBBI /ISl pEIICHUS U TEPMUHBI, HO JA€T | OCHOBHbIE TEPMHUHBI U | IOHATUS U TEPMUHBI
busnueckux, NPUKJIAIHBIX 33/1a4 B CBOCH 17 OTIpEICIICHUS | TIOHATHS XMMHH, | XUMUH, XHMAYECKHE
XUMHAYECKUX " . . .
GHOTOTHYECKAX HAYK H npodeccuoHaIbHON HEYETKO XMMHUYECKHE CBOMCTBA | CBOMCTBA BEILECTB U
X B3aHMOCBSI3X JeSITeIbHOCTH BEIIIECTB U | MaTepHuasoB
(V-1); MaTepuaoB
Baaaers: TeopeTnuecKUMU Nmeer Bnaneer, Ho Heu€éTko | Bianmeer u npaBUibHO
METOJ[aMH1 OTIUCAHWsI CBOMCTB YJIOBJIETBOPUTEIbHBIE | HA3bIBACT, OOBACHSAET | HA3bIBACT, OOBSICHAET
OPOCTBIX U CJIOKHBIX BEIICCTB HaBBIKHU TNOHSTHUA ¥ TSPMHUHBI MOHATHSA U TSPMHUHBI
Ha OCHOBE JJICKTPOHHOTO MCTIOIb30BaHUS XUMHHU, XUMHYECKUE XVMHWHW, XAMHUYECKUE

CTPOEHHUSI X aTOMOB U
nosioxkenus B [lepnoanaeckoit
CUCTEME XUMUYECKUX

3JIEMEHTOB.
(H-1)

OCHOBHBIX TOHSITHH U
3aKOHOB XUMHH

CBOICTBA BEIIECTB U
MaTCcpHuaJioB

CBOMCTBA BEIIECTB 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
MaTeMaTHYeCKHE,
¢usnueckue, QU3NKO-
XUMHUYECKHUE,
XUMHUYCCKHE
,OMOJIOTHYECKHE,
MHUKpPOOHOJIOTHYECKHE
METO/IbI

CrocobeH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

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

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

Baagern: HaBBIKaMU
HCIIOJIb30BAaHMS ITUX
XapaKTePUCTUK U TEXHOJIOTUH
JUTSL pEIICHUs 33a]1a4 CBOEH
npodheccCuoHaNBHOM
JIEATENHHOCTH.

(H-2)

Kputepuit
OLICHUBAHUS

OTBeTHI
Bonpocsl Ne 1-77

Ha

K 9K3aMEHY

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YZOBIETBOPUTEIHLHO»
(TTOpoToBBIif)

«XOPOILIOY
(cpenumii)

«OTIIMIHO»
(BBICOKHIA)

Nmeer npencrasieHue
0 KJaccu(uKanu,
CTpPOEHHH, crocobax
MOJIyYEHUs
pasIMYHBIX  KJIACCOB
HEOPraHMYecKuX

COEJMHEHUH, HO JaeT
ux OIpeJIeJIeHUs

HCYCTKO

Jaér onpenenenus
OCHOB KJIacCH(pHKaIUu
HEOPTaHUYCCKUX
COECIMHEHUH, XOPOLIO
3HAEeT XUMHYECKHE
CBOICTBA BEILECTB.

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

YMeeT wuCHOIB30BaTh
XUMHUYCCKHUE 3aKOHBI,
TCpMOI[I/IHaMI/ILIeCKI/Ie
CHpaBO‘IHBIC JaHHBIC,
HO

aeT 1504

ONpCACIICHUA HECUYCTKO.

YMeer yBepeHHO
UCIIOJIb30BATh
XUMHNYCECKHUEC 3aKOHBbI,
TEPMOANHAMHUYCCKUC
CIIPaBOYHBIE JAHHBIE,
XUMHYECKHE CBOMCTBA
BEIIECTB.

YMeeT npaBUIIbHO
UCIOJIb30BaTh
XUMHUYECKHE 3aKOHBI,
TEPMOJMHAMHUYECKHE
CIIPaBOYHBIE JIAHHBIE,
XMMHUYECKHE CBOICTBA
BEIIECTB.




Kon u naumenoBanue [Mokazarenu chopMUPOBAHHOCTH Kpurepuit YpoBHU CHOPMUPOBAHHOCTH

WHIUKATOPA JTOCTIDKCHHUS (mecKkpuUnTOPHI) OIICHUBAHUS (ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)
KOMIICTCHIMHA «yIOBJICTBOPHUTEIILHOY «XOpomo» «OTIIMYHO»
(TTOpoToBBIif) (cpenumii) (BBICOKHIA)

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




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

1. OKCHepUMEHTAJIbHBIE OCHOBBI COBPEMEHHON MOJIENH CTpoeHUs aToMa. [Tnane-
TapHas Mojenb aroma Pesepdopna. KBaHTOBBIN XapakTep MOMIOMICHUS U U3JTyYSHUS
sHepruu aroMaMu. KBaHToBast MOZielIb CTPOEHUS aTOMa BoJopoAa no bopy.

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

3. Atomubie opOutanu. KBaHToBbIE 4mcna. DHEPrus 3JIEKTPOHAa B OCHOBHOM M
BAJICHTHO-BO30YKICHHBIX COCTOSIHHSAX aToma. S-, p-, d-, f-cocTrosiHus 31eKTpoHa U Co-
OTBETCTBYIOLIME UM (DOPMBI JIEKTPOHHBIX 00JIAKOB.

4. MHorosnekTpoHHble aTOMbl. KBaHTOBBIE YKCIIa U TIOPAJIOK 3AII0JHEHUS HIICK-
TPOHHBIX CIOEB M 000JOYEK MHOTOXJIEKTPOHHBIX aTOMOB: MPHUHIMI MHHHUMYMa
sHepruu, npuHuun [laynu, npasuno XyHna.

5. S-, p-, d-uf- snementsl. PacmonoxeHnue 3JIEKTPOHHBIX 00J1aKOB S-, p-u d- op-
OuTaneil B mpoCTPaHCTBE BOKPYT siIpa.

6. [Tepuonnueckuii  3axkon J[.M. MenneneeBa. llepuoamyeckas cucrema
9JIEMEHTOB KaK €CTECTBEHHas KiIacCU(UKAIMS 3JIEMEHTOB 110 CTPOCHHIO BHEIIHHMX
ANEKTPOHHBIX 00osouek aTtoMoB. Ctpykrypa Ilepnoanueckoit cucremsl. Ilepuonst,
rpynibl, noArpynmnsl. [1oaHbIe U HEMOTHBIE AEKTPOHHBIE AHAJIOTH.

7. [Tepuoanueckne CBOWCTBA aTOMOB: paJUyC, DSHEPrus HOHU3ALWU, DHEPrus
CPOACTBA K 3JIEKTPOHY, AIIEKTPOOTPHULATEIBHOCTb, OTHOCHUTEJIbHAS
anekTpoorpunarenbHocte (030). Ilepuonnyeckue CBONCTBA COEIMHEHUM: COCTaB,
CTPOEHHE, KUCIOTHO-OCHOBHBIE M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA.

8. HeMOHOTOHHOCTh M3MEHEHNUS CBOMCTB JIEMEHTOB B MOATPYIIAX — BTOPUYHAS
IIEpUOINYHOCTh. Hemepuonnueckue CBONCTBA aTroMOB. JlMaroHajabHOE CXOJCTBO
31eMeHTOB B [leproaunueckoil cucreme.

9. [IpuunHa oOpa3oBaHUS XUMHUUYECKOU CBs3u. KBaHTOBOMEXaHUUYECKOE OMHCAHUE
XUMHUYECKOU CBSI3M B MOJIEKYJIe BoxopoJa 1o I'eiitiiepy - JIonaony. Meros BaneHTHBIX
cBsizeil. KoBaneHTHass cBA3b. MexaHHM3Mbl 00pa30BaHUs XMMHYECKOH CBs3u: OOMeEH-
HBIH, TOHOPHO-aKLENITOPHBIN, JaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHN OKUCJIEHMSI JIEMEHTOB. XapaKTEPUCTUKH
XUMHUYECKON CBSI3U: DHEPrusi, IJIMHA, KPAaTHOCTb, MOJSPHOCTb. THUIBI XUMHUYECKUX
cBsizelt (o-, 7~u &-cBsi3n). HanmpaBieHHOCTh W HACHIIIAEMOCTh KOBAJIEHTHOH CBsi3u. Mo-
JIEKYJIbI C HEYETHBIM YHUCIIOM AJIEKTPOHOB.

11. T'uOpuauzanmsi aTOMHBIX opOuTaNei. Teopusi OTTaJTKUBAHUSI O-CBS3BIBAIOIITNX
Y HETIOJEIIEHHBIX 3JIEKTPOHHBIX Map ['mmiecrin. ['eomeTpudeckoe CTpOSHHE MOJIEKYI,
MOHOB U KOMIUJIEKCHBIX COCIMHEHUH. Jle0Kanu30BaHHasl Z-CBS3b.

12. TlonsipHOCTH MOJIEKYJI M MOHOB. JlnaMarHUTHBIE U MMapaMarHUTHBIE MOJICKYJIBI.
CBs13p MAarHUTHOT'O MOMEHTA C YHCJIOM HECIIAPEHHBIX AJIEKTPOHOB.

13. Metonq MonekymsipHbIX opOuTaneii. (OCHOBHBIC IOJIOKCHHUS METO/a
MostekynsapHbix  opoutaneir (MO JIKAO). CassbiBaromye, paspbIXJSONIAE |



HECBSI3BIBAIOILINE MOJIEKYIsSIpHbIe opOuTany. KauecTBeHHOE onmucaHue MOJIEKYJISIPHBIX
opOuTael 1ByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOI'O U BTOPOT'O MEPUOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOIMCTB MOJIEKYNI M MOHOB ¢ mo3uimii meroga MO
JIKAO. ConocrapieHrue BO3MOKHOCTEH METO/Ia MOJICKYJISIPHBIX OpOUTaeii U MeToaa
BAJICHTHBIX CBsi3eU. VI302]1€KTPOHHBIE YaCTULIBI.

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

16. Monnas u mMeTtauinueckasl ¢Bsi3b. Kpucramimdeckue u aMopgHBIC BEIIeCTBa.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMYECKHUE PELIETKH.
Cuiet Ban [lep Baanbca (opueHTallMoOHHOE, WHIYKIIMOHHOE, JIUCIIEPCHOHHOE
B3auMo/eiicTBue). BonopoaHas cBs3b, €€ NPOsIBIEHNUE B CBOMCTBAaX BEIIECTB.

17. IlonsTue o0 TepMoaMHAMUYECKOW cucrteMe. PaBHOBeCHbIE M HEPaBHOBECHBIE
xumuueckue mnpoueccbl. DyHKIMKM cOCTOSHUA. BHYTpEHHsAA SHEpPrus M SHTAJIbIM.
Tepmoxumus. DK30TEPMUUECKHE M DHIOTEPMUYECKHE DPeakLUHU. TepMOXUMUYECKoe
ypaBHeHHE. l3MeHeHMe »HHTaJbIIMM KaK XapaKTePUCTUKU TemIoBoro 3ddexra
XUMHUYECKON PEaKLMH.

18. 3akon I'ecca u ero mpuMeHeHHE IS pacdeTa TEIUIOBBIX PPEKTOB XUMHUYE-
ckux peakuuid. CranpaptHble ycioBus. I[loHsTue 0 CcTaHAAPTHOM COCTOSHUM.
CranjapTHble SHTANBINUK 00pa30BaHUs BEILECTB. DHEPTUU CBSI3E€H B MOJIEKYJIaX.

19. Tlonstue 00 HHTporuu. AOCONIOTHAST SHTPOMHUS W CTPOCHHE BEIIECTBA.
M3MeHeHne SHTPONMHU B XOJ1€ XUMHUYECKUX PEAKIIUI U Pa3IUYHbIX IIPOLIECCOB.

20. Xumuyeckoe paBHoBecue. CBoOoaHas sHeprus 1'm60ca. M3meHenue >Heprun
['n66ca kak TepMOAMHAMUYECKUNH KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO MPO-
TekaHus peakuuu. CTaHgapTHOe H3MeHeHue »Hepruum I'nbbca B peakuuu. CBs3b
CTaHJApTHOIO M3MeHeHMs sHepruu I'mbOca ¢ KoHCTaHTOW paBHOBecus. Pacuer KoH-
CTaHT paBHOBecus. VIcX0HbIE U paBHOBECHBIE KOHLIEHTPALUK BeLeCTB. BiausHue tem-
neparypbl Ha BeNU4YUHY 3Hepruu [ md0ca, KOHCTaHTY paBHOBECHS.

21. OOpatumble ¥ HEOOpaTUMbIE XUMHUYECKHE peakuu. JlnHaMUuecKuil Xxapakrep
XUMHYECKOro paBHOBecus. CMelleHne XUMHUYECKOTO PaBHOBECHS NPU BHEIIHUX BO3-
neiictBusix - npuHuun Jle Illarense - bpayna u ero oObscHeHHE C TO3UIUIMA
TEPMOJAMHAMMKHU. BiusHME TeMIiepaTypbl, AaBJIE€HUsS W KOHLEHTpPAllUd PEarcHTOB Ha
XUMHYECKOE PaBHOBECHE.

22. CkopocTh XUMHYECKOW peakuuu. DakTopbl, BIUAIOLME HAa CKOPOCTb
XUMHYECKON peakIMu. 3aKOoH AEUCTBYromuX Macc. KOHCTaHTa CKOpOCTH pEaklHH.
3aBUCHUMOCTh CKOPOCTH PEaKIUU OT KOHIEHTpaluu peareHToB. [lopspok peakuuu u
MOJIEKYJIIPHOCTD 3JIEMEHTAPHOM CTaIMU XUMHYECKOW PEAKIUU.

23. BiusHue TeMriepaTypbl Ha CKOPOCTh XMMUYECKOM peakuuu. TemmneparypHsIid
k03P uureHT xumuueckoi peakuuu. [lpasuno Baut-I'opda. 3aBucCMMOCTh KOHCTAHTBI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIUsl akTUBaLMK. Y paBHeHUuEe AppeHuyca. [lonsarue o
MEXaHU3MaX XMMUYECKHUX PEaKIIHM.

24, Karanu3 u wuHUIUHpoBaHUE peakiuu. OOpa3oBaHHE MPOMENKYTOUHBIX
COCTMHCHUH TIPH KaTajin3e. | OMOTeHHBIH U TeTeporeHHbIN Katanu3. AJCopOIus u ee
pOJIb B TETEPOrCHHOM KaTaIu3e.

25. PactBOphbl Kak roMoreHHble cucteMsl. [Ipeacrasnenus .M. Menneneena, 1.A.
KabnykoBa, B.A. KuHCTSIKOBCKOTO O TpHUPOAE JKHAKUX pacTBOpoB. [wmapatel u



conbBaThl. HeHachbllieHHbIe, HACBILIEHHbIE U TIEpeCchIllieHHbIe pacTBOPHI. CriocOoObI BbI-
pa’kKeHHs KOHLIEHTpAllUU PacTBOPOB B IIPOLIEHTAaX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HEWzeadbHble PacTBOPHI. PacTBOphI anekTponnuToB. Poiabs mole-
KyJl pacTBOPHUTENSI B IPOLIECCE paclaja 3JCKTPoJuTa Ha MOHBL. CHIIbHBIE U clalble
IIEKTPOJIUTHL. Teopus 3JIeKTpoauTHIecKor aucconuanuu Appennyca. Cteness aucco-
LUALKN SJIEKTPOIUTA. 3aBUCUMOCTh CTEIIEHU JUCCOLUALMU JIEKTPOJIIUTA OT €ro KOH-
HeHTpaluu (3akoH pazoasieHuss OCTBaIbIA).

27. Kucnotbl, oOcCHOBaHUs, aM()OTEpHbIE THIPOKCHU/IBI, COJIM C TOYKH 3PEHHS TE€O-
PUU AIEKTPOIUTUYECKON JUCCOLIMALINH.

28. KoHCTaHTHI JUCCOIMALUY CIIA0BIX SIEKTPOIuTOB. CTyneHyaras JUCCOIUaIns.
KoHleHTpannoHHbie 1 TEPMOAMHAMUYECKUE KOHCTAHTHI AUCCOLIMAIIIH.

29. CuibHble 3JEKTPOIUTHI. AKTUBHOCTU MOHOB. MloHHas cuia pactBopa. Pacuér
KOHIIEHTPALUi MOHOB B PaCTBOPAX CHJIbHBIX JIEKTPOJIUTOB.

30. DnekTponauTrudeckas auccounanus Boasl. IoHHOe npousBenenue Boabl. Boao-
ponHbli mokazarenb. pH kak eauHbIl 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).
[IpencraBnenuss 00 AIEKTPOHHOW TEOPHHM KHUCIOT U OCHOBaHUU Jlbionca u Teopuu
conbBocucteM. [Ipencrasnenue o reopuu JKMKO bacono — ITupcona.

32. Nonnsble peakuuu B pacTBopax. KOHCTaHTHI paBHOBECHS] MOHHBIX PEAKIUN U UX
pacuer. CMellleHHEe HMOHHBIX paBHOBeCHM. Pacuer paBHOBECHBIX KOHIIEHTpAlMi B
KHCIIOTHO-OCHOBHBIX cHUCTeMaxX. MartepuanbHble OajaHChl B KHUCIOTHO-OCHOBHBIX
cucrteMax. MoJbHbIE 107 KOMIIOHEHTOB PABHOBECHBIX CUCTEM.

33. I'maponu3 conell U rajJloreHaHTHIPUAO0B. 3aBUCUMOCTh CTEEHU THAPOIN3a U
pH pacTtBOopa OT KOHIIEHTpaluu COJIU W TeMmieparypbl pactBopa. OcoOble ciyudau
TUIPOJIN3A.

34. bydepnsie pactBopbl. CooTHomenue pH OydepHoro pacTBopa U KOHCTAHTBI
nuccormanuu ciuaboro snekrponurta. bydepuas émxocts. [Ipumenenue 6ydepHbix pac-
TBOPOB B XUMUYECKOU MPaKTUKE. AIIETaTHBIN 1 aMMHa4YHbIi OydepHbie pacTBopbL. O6-
pa3oBaHue OypepHBIX PACTBOPOB MPHU MPOTEKAHUH UOHHBIX PEaKIIUH.

35. I'ereporennble paBHOBecHs. [IponsBenenue pactBopumoctu. Pacuer pactBopu-
MOCTH MaJIOpaCTBOPUMOM COJIM MO BEJIMUMHE MPOU3BEACHUS PaCTBOPUMOCTU. Biusinue
Ha PaCTBOPUMOCTH TEMIIEPATYPHI, KUCIOTHOCTH PACTBOPA, MPUCYTCTBHS OJTHOUMEHHBIX
MOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MalopacTBOPHMBIX
COJICH.

36. CreneHn OKUCICHHUS 3I€MEHTOB. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEaK-
uu. Hanbonee ynorpebiseMbie OKHCIUTENN U BOCCTAHOBUTENN U UX MPEBPAIICHUS B
paznuyHbIX cpepax. OKUCIUTENbHO-BOCCTAHOBUTENIbHAS JBOMCTBEHHOCTH BellecTB. Pe-
aKIIMU CaMOOKHUCJIEHUSI — CAMOBOCCTAHOBJICHUS (AMCIPONOPLIMOHUPOBaHuUs). BHyTpu-
MOJIEKYJISIPHBIE OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. CocTaBlieHHE YypaBHE-
HUW OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH, HAXOXKJIECHUE CTEXHMOMETPUYECKUX
KO3(PHUITMEHTOB C TOMOITHI0 HOHHO-JIEKTPOHHBIX CXEM U JJIEKTPOHHOTO OasiaHca.

37. I'anpBaHnueckue 351eMeHThl. CTaHIapTHBINA BOJAOPOAHBIN 3ekTpoa. CTaHaapT-
HbI€ DJJEKTPOJHBIE NOTEHIMAIBl METAUIOB. PsAapl CTaHOAPTHBIX SJIEKTPOJHBIX



HNOTEHIMAJIOB METAJJIOB (JIEKTPOXUMHUYECKUE PsIJIbl HANPSDKEHUST METAJUIOB) B KMCIION
Y ILIEJIOYHOU cpeslax U UX MPUMEHEHHE JUIsl PEIICHNUS XMMUUECKHX 3ajau.

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

39. BnusAHue Ha BEIMYMHY OKHUCIHUTEIBbHO-BOCCTAHOBUTEIBHOIO IOTEHIMAJIA
KHUCJIOTHOCTH PacTBOPA, MPUCYTCTBUS KOMIUIEKCYIOIIErO peareHTa, 00pa3oBaHus MaJo-
pPacTBOPUMOTO COEMHEHUS.

40. DReKTponu3 pacTBOPOB U pacruiaBoB. KaTomHbIN 1 aHOMHBIN MPOLECcCh U 00-
1iee ypaBHEHHUE peakuuu 3jekTponusa. IlepeHamnpspkeHne BbIIENEHUS BEIIECTB MpU
anektpoinze. 3akonbl dapanes. XuMuueckrue HCTOUHUKH TOKA.

41. DnexTpoXuMHUecKas KOPPO3Usl METAIJIOB U METO/IbI 3aIUTHI OT HEE.

42. Onpenenenne KOMIUIEKCHOTO coennHeHus. Koopannanuonnas teopus Bepue-
pa. LleHTpayibHblii aToM (MOH)-KOMIUIEKCOOOpa3oBareib, JUraHabl. BHyTpeHHss u
BHEIIHsAS cepbl KOMIUIEKCHOro coennHenus. Koopannanuonnoe uucno. Koopaunanu-
OHHAasl EMKOCTb (JIEHTaTHOCTh) JUraHa0B. OCHOBHbBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMILJIEKCHI, all1I0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMHUAKAaTBhI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

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

44. I'eomeTpuueckast KOH(PUTypalus KOMIUIEKCHOTO HOHA (MOJIEKYJIbI) U THOpUIH-
3allMsl aTOMHBIX OpOMTanel LeHTpalIbHOro aroma (MoHa). Mi3oMepust KOMIIEKCHBIX CO-
€IUHEHUMN.

45. DneKkTpoauTHIECKas AUCCOLUAI KOMIUIEKCHBIX COSAMHEHUM — IEpBUYHAs
U BTOpUYHas. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COEIMHEHUH: COJIbBATALlMOH-
Hbl€, THJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, pEaKIMM 3aMElIEeHUs, MHEPTHbIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpHOCTh TpaHcBiusiHus .M. Yephsie-
Ba.

46. OcCHOBHBIE TIOJIOKEHHSI TEOPUM KpHUCTaJUIMUeckoro mois. Pacmieruienue
SHEepruM  O-dJIEKTPOHOB B TMOJIAIX  PAa3IMYHOW CHMMETPHH:  OKTadAPHYECKOM,
TETPa’IPUUECKOM, KBaJIPpaTHOM. DHEpPIrus CTaOMIM3alMK MOJIeM JIMTaHI0B. Bricoko-
HU3KOCIIMHOBBIE KOMIUIEKCBHI. CIEKTpOXMMHUYECKUI pAx JurasaoB. Komriuiekcsl
CHJIBHOTO U c11aboro mosiei, nx KOH(GUrypalu 1 MarHUTHbIE CBOMCTBA.

47. Bnusinue KomIuiekcooOpa3oBaHus Ha MPOTEKaHHE OOMEHHBIX U OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

48. Bogopon.

Haxoxnenne B npupone. M3orombl Bogopoaa. CTpoeHHe aToMa M MOJIEKYJIBI.
ITonoxxenne Bomopoma B Ilepuoamnueckoit Cucreme .M. MenneneeBa. Crenenu
okHcCieHUsA. PU3NUECKHEe M XMUMUYECKHE CBOMCTBA BOXOPOAA. MeToapl MOTy4YeHUS
BOJIOPOJIa B MPOMBITIINIEHHOCTHU U JIA0OPATOPHH.

CoenunHeHus BOJOPOIa U UX cBoMcTBa. Tskenas Boga. ['uapuasl, THAPUI-UOH KaK
JINTaH]I.

[IpumeneHnue Bogopoaa v €ro coeauHeHni. BogopoiHas sHepreTuka.

49, JInTwii.



Haxoxnenne B npupone. IlomydyeHne MeTalsIM4ecKoro JIMTHSA, €ro XUMHYECKHE
cBoiicTBa U npuMeHeHrne. OTHOIIEHHE K KHCIOTaM, BOJIE U Pa3JIMYHBIM OKUCIUTEISIM.
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.

CoenvHeHUs C KHUCIOPOJOM — OKCHJIbl, IEPOKCUbI, CYHNEPOKCUIBl M O30HH]IBI,
[OJIy4YE€HUE, XUMUYECKIE CBOMCTBA U IPUMEHEHHE.

I'unpunpl. ['Mapokcuipl HETOYHBIX METAJIOB, IOJyYEeHUE, XUMUUYECKUE CBOMCTBA
U [puMeHeHMe. Baxueillnne conM: TaloreHuabl, 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 OJICKTPOXUMHUYECKOM psAYy HaNpsOHKeHHS. XHWMHUYECKHE CBOWMCTBA METAIJIOB,
OTHOINICHHE K KHCIIOTaM U I1eJI0YaM, Pa3INuYHbIM OKHCITUTEIISIM.

Coenunenus meau (1) u meau (Il), ux Xumuyeckue CBOWCTBa W TPUMEHEHHE.
[Tpumenenue ammuakata Meau (l) s oUMCTKY Ta30B OT KUCIOPOAa. AMMHAKAT MEAU
(.

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

Kommnekcusie coeaunenust 3omota (ll) u (l), ux monydeHne M XuUMHUYECKHE
cBoiictBa. KommuiekcHbie kucinoTsl 3oiota (111). [{uanuansie kommiekcs 30mo0ta (1).

52. bepumnii.

Haxoxaenne B mpupoae, moidydeHHe MeTamandeckoro Oepumnus. CruiaBbl
OepuILTusI, UX CBOWMCTBA U NMPUMEHEHHE. XUMUYECKUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KACIIOTaM, IIeJI09aM, Pa3IMYHbIM OKUCIUTEIIM. OKCUI ¥ THAPOKCH]T OCPUILTUS U X
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMITIeKchl oepuiutus (11).

TOKCHYHOCTH COCTUHEHUN OePHILTHA.

53. Maruwuii, kaneliui, CTpOHIIUMN, OapHii.

Haxoxnenue B mpupoje, MoiaydyeHUE UM MPUMEHEHHWE METaJUIMYEeCKOTO MarHwusl.
CmaBel MarHusi, MX CBOMCTBa W npuMeHeHue. OTHOILIEHHWE MarHusi K KHUCIOTam,
niesioyaMm, pasziMuHbIM OKUCHUTENsIM. Vcrnonp30BaHMe MarHus s BOCCTaHOBIJICHMS
AJIEMEHTOB M3 OKCUAOB. OKCHJI W THUIPOKCHU] MarHus, UX CBOWCTBa. PacTBopeHme
TUAPOKCHU/IA MATHUA B COJISIX AMMOHHMSL.

[[lemouHo3emMeNnbHBIE METAUTBl — KaJbIlMH, CTpoHIMH, Oapuii. HaxoxmeHue B
npupoze. IlonydyeHne u XuMHYECKHE CBOMCTBa MeTaioB. OTHOIIEHUWE K BOJE,



KHUCJIOTaM, Pa3IMYHBIM OKHCIUTENSIM. PacTBOopeHHe MeTalsloB B KUJKOM aMMHAKe.
B3aumoneiictBue mMeramioB ¢ KUcCIopoaoM. OKCUAbI, MEPOKCUABI U THIPOKCHUJIBI, UX
cBoiicTBa. ManopacTBopuMbie conu: CyiabdaThl, pochaTel, KapOOHATHI, IEPEBOJ UX B
pactBop. Cyinbdaroxkomiiekc 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.
Xumuyeckue cBoiicTBa. OTHOLLIEHUE K KUCIOTaM, I11eJ104YaM, pa3InyHbIM OKHCIUTEISIM.
OKUCIICHNE METAJUNTNYECKON PTYTH 3JIEMEHTapHOH cepoid, xiopuaom xeiesa (I11).

AKBO-, TUZIpOKCO-, amMmuauHbie KoMiiekehl uHKa (1) u xkagmus (11). Coenunenus
prytu (I) u (II). Aucnponopuuonuposanue coneid prytu (). Konuenuus wnHepTHON
(682) aNeKTpoHHOU mapsl. Bzammopeiictsue coneit pryru (Il) ¢ pactBopom amMmmuaka.
Amupnopeakuus. PeaktuB Hecciepa. OcoO€HHOCTH 3IEKTPOIUTHUECKOM THUCCOIMALINN
coneit prytu (11).

TOKCHUYHOCTH KaJIMUSL, PTYTH U UX COSAMHECHUH.

55. bop.

Haxoxnenne B mpupoze, IMOJydeHHe, XUMHUYECKHe CBOWCTBa. OTHOIIEHHE K
KHUCIIOTaM, IIeJioYaM, pa3lInyHbIM OKUCIHUTENsIM. bopanbl (coenuHeHuss Oopa ¢
BOJIOPOJIOM). TpPEXIIEHTOBBIE NEKTPOHOSUIIMTHBIE CBSA3U B 1ubopane. [Ipumenenue
6opruapunoB. bopHas u monuOopHBIE KHUCIOTH, MX conu. Mera- , opro-, TeTpa-
6oparel. Terpabopar Harpus (Oypa), OydepHble pacTBOppl Ha €ro OCHOBE.
B3anmoneiicTBue Oypbl ¢ KUCIOTaMU U IIEI0YaAMH.

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

[Ipumenenue coeHEHU 60pa, UX TOKCUYHOCTD.

56. AnroMUHMIA.

Haxoxnenne B mnpupoae. Ilomyuenune wmeramnmyeckoro amtoMuHug. Ero
XMMHUYECKHE CBOHCTBA M NpHUMeHeHue. AmoMuHOTepMHs. CIUIaBbl aTOMUHHUSL.
OTHOIIEHHE ATIOMUHUS K KHCJIOTaM U IIeJlouaM, Pa3iuuHbIM OKHCIAUTEIsIM. OKcua u
THJIPOKCHUJ] aJIFOMUHUS, aJIOMHUHATHI M THIPOKCOKOMIUIEKCHL. AJTIOMHUHHUEBBIE KBACIIbI.
["anoreHup! amMOMUHMS Kak KHCIO0THI JIbtonca. ['uipu10aoMIUHATEL, X CBOMCTBA.

57. annuii, *HOAWM, TaJIAN.

[lonyyeHne MeTaluioB, UX XHMHYECKHE CBOMCTBA. OTHOLIEHHWE K KHCIOTaM,
mIejovYaM, pas3iiuyHbIM OKUCIUTESIM. OKCHIBI W THUAPOKCHIBI, WX XHUMHUYECKHE
cBoiictBa. Coemunenus tammust (1) w (11l). ManopactBopumbie comu Ttamaus (1).
Oxucnutenvubie cBoiictBa coeauHenuit Tammus (l1l). ToxkcuuHocTh coeguHeHMIA
TaJLIIHSL.

58. Ckanauii, UTTpUH, JTAHTAH, AKTUHUH, JIAHTAHU]IBI U AKTUHUJIBL.

Haxoxnenue snemeHTtoB B mpupoje. [lonydeHne MeTamioB U UX NPUMEHEHHE.
OTHOIIIEHHE METAJIOB K KHCIOTaM, IeIo4aM, pPa3JIM4yHbIM OKUCIUTENsSIM. CXOJICTBO
xumuyeckux cBorcTB ckanaus (1) u amomunus (11).



Jlantanuael. VX npumeHeHHEe B TEXHHUKE. XapaKTEPHBIE CTENEHU OKHUCIICHHS.
OxwucnurenbHbie cBolicTBa nepust (V) u BoccranoBuresbHbie cBoiicTBa eBporust (11).

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

Ponp akTHHHMI0B KaK MaTEpUAIIOB VIS SIICPHON TEXHUKHU.

59. Yraepon.

Haxoxxnenue B mpupoje. AlIoTponHbIe MOAU(PUKALIMN YIIIepoAa: anMas, rpaur,
kapOuH, ¢ymiepensl. Crekinoyriepon. HMx  npumeHeHue. Yriepoja — Kak
BOCCTaHOBUTEIb U aacopOeHT. KapOuapl u ux cBoiicTaa.

OTtHoleHue yrieposaa K KUCI0TaM, IIeJI04aM, pa3IndyHbIM OKUCIUTENIM. OKCHIbI
yraepoaa. BoccranoButenbHble cBoiictBa okcupa yriaepoaa  (l1). KapOonubl
METaJIJIOB. YTOJIbHAs KUCIIO0Ta, €€ HeycToiiunBocTh. Kapbonatel. KanbuimnupoBannas u
IIUThEBAs COJA.

Cepoyrnepon. ['anorennpl 1 okcoramoreHuas! yriepoaa. CoeauHeHus yriepoaa
C a30TOM: JMIMaH, LUAaHOBOJOPOJHAs, LMAaHOBAas, W30LMAHOBAs, TUOLMAHOBAS
KHCJIOTHI U UX cOM. [{naHuapl M THOLMAHATBI KaK JIUraHbl. TOKCMYHOCTb COEIMHEHUN
yriaepona.

60. KpeMHunit.

Haxoxnenne B mpupone. [lomydenume KpemHUsA, €ro0 XMMHYECKHE CBOWMCTBA H
npuMeHeHrne. OTHOIIEHNE KPEMHUS K KUCIIOTaM, I1eJ04aM, pa3IMuHbIM OKUCIUTEISIM.
Oxcun kpemuus (1V). Kpemuessle kucnots! U cunukathsl. JKunkoe crekio. Kapiesoe
U OOBIYHOE CTEKJIO0. AJIOMOCWIMKATBI M 1eoduThl. COeluHEHHs KpEeMHHS C
rajoreHamu. I'excaropokpemHeBas Kucsiota. CUIULIUABl METAIIJIOB, HUTPHUJL KPEMHUS.

Posib 371€MEHTapHOTO KPEMHUS U €T0 COEAMHEHUI KaK MAaT€pUaIOB COBPEMEHHOU
NIEKTPOHUKU. [IpuMeHeHe cOeTMHEHNI KPEMHMS.

61. I'epmanuii, 0J10BO, CBUHELL.

Haxoxnenne B mnpupoxe. [lonyuenme m xummyeckue cBorctBa. Haxoxnenue
METAJIJIOB B DJEKTPOXUMHUYECKOM psAny HanpsokeHus. OTHOIIEHHE K KHUCIIOTaM,
miesioyaMm, pasnuyHeiM - okuchutTenasM. Oxcuapl XO u XO; , THIPOKCHUBI,
THJIPOKCOKOMIUIEKCHI. 0- U - OJOBAHHBIE KUCIOTHL. Cymb(Quabl U UX CBOWCTBA.
Tuocomnu ososa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coeauHenus: cBuHina (1V) kak
OKHUCJIUTEH B KUCJION U LIENI0YHOM cpeaax. CBUHLIOBBIA CypHK.

IIpuMeHeHne repMaHus, 0JI0BAa M CBHHIIA U UX COCIMHEHNHU. TOKCUMYHOCTh CBHUHIIA
Y €r0 COeTMHEHUM.

62. TurtaH, uMpKOHUH, radpHUM.

[TomyueHne MeTamwoB, UX CBOWCTBA M IpUMeHeHue. OTHOLIEHME K KHUCIIOTaM,
miesoyaM M rajgoreHaM. OKCHIbl, THAPOKCHUIABI, OKCOIMJIPOKCOCOEIMHEHUS U HX
cBoiicTBa. CTapeHue ruApOKCUIOB.

[IpumeHeHne TUTaHA, HUPKOHMS, TAQHUS U UX COCTUHEHUH.

63. Banaguii, HHUOOW#, TaHTAJI.



[TomryueHnue, XUMUYECKHE CBOMCTBAa, MPUMEHEHHUE B KaueCTBE KOHCTPYKIIMOHHBIX
MarepuanoB. OTHOIIEHUE K KUCIOTaM, LIeJI0oYaM, pa3IunyHbIM OKUCIUTEIIM. OKCUIBI,
raJoreHuIbl, OKCOTAJIOTEHU/IbI U COJIH.

64. Xpom, MoJIUOACH, BOJIb(paM.

Haxoxnenne B mpupome. Ilomyuenuwe.  Haxoxknenue — MeramioB B
INEKTPOXUMHUYECKOM pALy HampspkeHus. [I[pumeHeHne B KayecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMHUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCJIOTaM, IIejo4yaM, pa3inyHbIM
okucnurensiM. CTpoeHue U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE cBOMCTBA. COeAMHEHHS] Xpoma
(1), oxcua U TUAPOKCHI, XPOMHUTBI M THIPOKCOKOMIUICKCHI. OKHUCICHHUE COCTMHECHUMN
xpoma (lll). Coenunenns xpoma (VI): okcua, XpoMoBas W JUXPOMOBAsT KHUCIOTHI,
XPOMATHI U TUXPOMATHI, UX MOJTyYECHUE, XUMUYECKHNE CBOMCTBA M B3AMMHBIC ITEPEXO/IbI.
OxkucnurenbHbie cBOMCTBa coenuHeHuid xpoma (VI) B kucimoil u mienoyHoM cpenax.
[TepokcoXpOMOBBIE COSAMHEHHUS.

TOKCUYHOCTDh COEIMHEHUH XpoMa.

VYcroituuseie coequHenus mosmbaeHa (V1) m Bombdpama (VI). MonubaeHoBas
KUJKOCTh Kak peareHT Ha ¢docdar — uonsl. ['erepononucoeannenus. bronorudeckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapraner, TeXHEIUH, peHUMN.

Haxoxxnenue B mpupojie, morydeHre MpOCThIX BEIIECTB U UX CBOMCTBA.

Kap6onunbasle komiuiekcsl Maprania (O) m penust (O). Oxcug ¥ TUAPOKCUL
mapranmna (1), ux cpoiictBa. Okucnenne coemunenuit mapranma (I1) B pasmuunbix
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (mupomro3ut) U ero XMMUYECKHe CBONCTBA, MOBEJICHHUE B
KHUCTIBIX W HIENIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENbHAS JIBOHCTBEHHOCTh
coenqunenuii mapranma (lV). Coenunenuss mapranna (VI), uX OKHCIUTENBHO —
BOCCTAaHOBUTEJIbHBIC CBOMCTBA M TUCTIPOTIOPIIUOHUPOBAHHE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpMaHTaHATHI,
NOJTyueHHe, XHMHYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuaa wmapranma (V).
[lepmanraHaT kanusi, €ro OKHCJIHMTEIbHBIE CBOMCTBAa B KUCIIOM W IIEJIOYHOM Cpenax,
npuMmeHnenue. [luponus nepmanranaTa Kaius.

66. XKene3o, k00anbT, HUKEIb.

Haxoxzaenue B mpupoje, MoJlyueHne METANIOB U UX cBoiicTBa. CruiaBbl XKenesa,
KoOajbTa, HUKENS M UX TnpuMeHeHue. KapOoHwibHbie KoMmIuiekchl skene3a (0),
kobanbTa (0), Hukens (0).

Haxosx/ienne MeTaymioB B DJICKTPOXUMUYECKOM sy HampspkeHus. OTHOIIEHUE K
KUCIIOTaM, menodam, pasaunudbiM okucauteasM. JKeneso (I, 1), xobamst (11, 1),
aukenb (1, 1), ux okcuapl, THAPOKCHIBI.

AMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, IMAHWJ- MOH KakK JHUTaHAbl B
komrutiekcax skenesa (I, 1), xobansra (11, 111), Hukens (I1). YcnoBue ycroitunBocTH
coequnenuii kobanpra (1) u (I1l) B BogHbIXx pacTBOopax. OKHUCIHTENBbHBIC CBOHCTBA
coequnenuii keine3a (1), BoccraHoBUTEIbHBIE CBOMCTBA coenuHeHmii xenesa ().
Cosb Mopa. @eppatsl.

JIMMeTUITInOKCUMAT HUKEJIS.

Ponb coennuennii xemne3a u KodanbTa B OMOJIOTHYECKUX TTPOIIECCaXx.



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

Haxoxnenne B mnpupojne. IlonmokeHne METaqioB B 3JIEKTPOXMMHYECKOM PSIy
HAIIPsSoKCHUA. HpI/IMeHeHI/IC INIATUHOBBIX METAJIJIOB U HUX COGI[I/IHCHI/Iﬁ B COBpeMeHHOﬁ
TEXHUKEC U MCIUIUHC. Croco0xs1 NnepeBoJia IJIATUHOBBIX MCTAJUIOB B PACTBOPUMBIC
coenquHeHus. OTHOIIEHWE MaUTagus MW IJIATHHBL K Iapckod Boake. Poib
KOOPJMHAIIMOHHBIX COSAMHEHHUI B XUMHUH IJIATHHOBBIX METAJLIOB.

68. A3zor.

Haxoxnenne B npupone. llomyyeHne u mnpuMeHeHue aszora. XHUMHUYECKas
MHEPTHOCTb MOJIEKYJISIPHOTO a30Ta U CIOCOO0bI ero cBsa3biBaHus. COeUHEHMS a30Ta C
BOZOPOAOM. AMMHAK, €ro XMMU4ECKHEe CBOKCTBA. JKUAKNN aMMHaK KaK paCTBOPUTEINb.
AMuUibl, UMHIBI, HUTPHIBL. PaBHOBeCcHMss B BOJHOM pacTBOpE aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAaKa U €ro cojieil B BOAHBIX pacTBOpax. AMMHUaK
kak Juraga. Crpoenne uoHa ammoHus. ConM aMMOHHUS, HMX TIOBEJCHHE NpU
HarpeBaHuU.

I'mapasun u ruapokcunamut. [lonyuenue, ctpoenue, xumuueckue cBoiicrsa. Conu
THJIPA30HUS W THIPOKCHIAMMOHHUSI M WX cBoiicTBa. [lpuMeHenuwe rumpasuHa u
THAPOKCUIIAMUHA W HX COJE€Hl B KauecTBE BOCCTAHOBUTEIEH. A3UA0BOAOPOIHAS
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XMuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenne. Oxcupn azorta (l), ctpoenue u cBoiictBa. Okcup
azorta (ll), crpoenue, mapamarHeTusM MOJEKYJbl, XUMHUYECKHe cBoicTBa. Hutposui-
uoH kak jurana. Oxcupg aszora (lll), Tepmuueckas yCTOHYMBOCTb, XMMHUYECKHE
cBoWicTBa. A30THUCTass KHCJIOTa, HUTPUTHL. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JIBOWCTBEHHOCTh HUTpUTOB. HuTput-uoH kak jurana. Okcua azora (1V), crpoenue,
napamMarHeTusmM MoJiekynsl. B3aumopeiictBue oxcuna azora (IV) co menodamu u
Bojoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAs KHCJIOTa, MOJy4YeHUE B
IIPOMBIIUIEHHOCTH. XUMHUYECKHE CBOMCTBA Aa30THOM KHUCJIOTBI W HUTPAT-HOHA.
CaolicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKa), IUIABUKOBOW, CEpHON
kuciaotaMu. Hutpatsl M uX TepMmuueckas yCTOMUMBOCTh. OKHUCIUTENbHBIE CBOWMCTBA
HUTPATOB B pacIljiaBax.

69. ®ocdop.

Haxoxnenne B npupoae. [lonyuenue. Annorponssie Moaudukanuu docdopa u
UX pEaKIMOHHAs CIIOCOOHOCTb. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
niesiouaM, pazinyHbIM OKuciauTensiM. PochuH, ero NMpou3BOAHBIE, X XHUMHUYECKHE
cBorictBa. dDocdopHoBatucTas u Qocdopucras KucioThl, ux conu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJILHBIE CBOMCTBA.

Oxkcun docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCYIIalOIIee JEHCTBUE.
®ocdopHble KHUCHOTHL:  MeTadochopHas, aupochopHas, oprtodocdopHas, ux
NojydeHue, B3auMHble mnepexoabl. Docdartel, ruaponus (docdaros. bydepHbie
pacTBOpHI Ha OCHOBE (OCcPOPHOI KHCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3alMOJICHCTBUE C BOJIOM.

[Tpumenenue pochopa u ero coenuuennii. PochopHbie y10OpEeHHUS.

70. MbIlIbSIK, CypbMa, BUCMYT.



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

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

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

TOKCUYHOCTh COSTMHEHUH MBIIIbSKA, CYPhMBI U BUCMYTA.

71. Kucnopo.

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

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

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

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

72. Cepa.

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

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

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

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

Oxcun cepsl  (VI). Ilonmydyenue, ctpoeHue Monekynsl. CepHas KHCIOTA.
HuTpo3HbIii W KOHTAaKTHBIM CTHOCOOBI MOJydeHUs. XUMHUYECKHE CBOMCTBA CEPHOU
kuciotsl. [Ipumenenue. Jleruapatupytoiiee AEMCTBHE KOHLEHTPUPOBAHHOW CEpHOM
kucnotel. Jlucepnas kucnora. OineyM. I[lepokcocepHble KHCIOTBI W WX COJIH.



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

73. CeneHn, Temnyp.

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

Coenunenus ¢ BogopoaoM. Okcuasl XO, u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpPMBI  TEJUTYpOBOM KHUCIOTBHl. OKHUCIUTENIbBHO — BOCCTAaHOBUTEIbHAS
nBOMCTBeHHOCTh coenuHeHuit cenena (V) u temmypa (IV). TokcudHOCTh ceneHa U ero
COCTUHEHUN.

74. OdTop.

Haxoxnenne B npupoze (mmaBukoBsii mmar). [Tomyuenue ¢gropa, ero Xumudeckue
CBOWICTBA W NpHUMEHeHHe. Marepuasnbl, yCTOMYMBBIE IO OTHOUICHHIO K (TOpY.
B3aumoneiictBue ¢ropa ¢ Bomoil, pactBopamu Iienouded. DTopUABI KHCIOPOJA.
dropoBoopoa, PTOPOBOIOPOIHAS (IIJIABUKOBAsA) KUCIOTA, XMMUYECKHE CBOICTBa U
npuMeHeHue. Poib BOJOPOAHBIX CBsi3edl B CBOMCTBaX (PTOPOBOJOPOJHON KHUCIOTHI.
I'mapodropunsl. @ropua — uoH kak aurana. CoenuHeHuss Gropa ¢ 0JaropoaHbIMU
ra3amH.

75. Xmop.

Haxoxnenne B npupozae. llodydeHune B NPOMBIIIICHHOCTH M J1aOOpaTOpHH,
XUMHYECKHE CBOICTBA U MPUMEHEHHE. XJIOPOBOJOPO U XJIOPOBOJOPOIHAS (COJISIHAS)
KHCJIOTA, TIOJy4YEHUE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPU — MOH KaK JIMTaH[I.

B3aumoneiictBue xmopa ¢ BOAOH (XJOpHas BOAA), pPacTBOpaMM IIesIouei,
KOHCTaHTBI PABHOBECHS.

Coenunenus xjopa ¢ kucinopogoM. Oxcupn xmnopa (1), XITopHOBaTUCTas KUCIIOTA,
TUIIOXJIOPUTHI, TOJIY4YEHHE, CBOMCTBAa. J{MCIIPONOPLHMOHUPOBAHUE THUIIOXJIOPUTOB.
XnopHast (OenmunbHas u3BecTh), €€ cBoiicTBa W mpumenenue. Okcua xiopa (1V).
JlucnponopuoHUpOBaHWE B BOJHBIX W IIENOYHBIX pacTBopax. XJIOPUCTasl KUCIOTA,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKHE CBOMCTBA M INpPUMEHEHHE.
Xmopat kanust (0epToJIeTOBA COJIb) U €T0 OKUCIUTENIbHBIE CBOMCTBA. XJIOpAT KaJIHs KaK
TBEPIO(DA3HBII OKUCINTEND. J[UCTIpOIOpIIMOHUPOBAHHE XJIOPATOB.

Oxkcuner xnopa (V1) u(VIIl), ux B3aumopeiictBue ¢ BoAoW. XJIOpHAs KUCIOTa H
NEepXJI0paThl, UX MOJIYy4eHHE, XUMUUECKHUE CBOMCTBA U IPUMEHEHNE. B3pbIBoONIacCHOCTH
NIEPXJIOPATOB TSKEIBIX METAIIIIOB.

ConocTaBneHue KUCIOTHBIX U OKHCIUTEIbHBIX CBOMCTB KHCIOPOJICOAEPKALIUX
KHCIIOT XJIopa. TOKCUYHOCTD XJIOpA U €r0 COSAMHEHUH.

76. bpom, no.

HaxoxneHue B mnpupoze, MoJiyueHUWE, XMUMHUYECKHE CBOMCTBA M TNpPUMEHEHHE.
PactBopumocTh OpomMa W HOAa B BOJAE M OPraHUYECKUX PACTBOPUTEIISX.
[Tonuranorenunasl. IloBenenne OpomMa W HOAa B BOJE M IIENOYHBIX pPACTBOpax,
KOHCTaHTHI paBHOBecus1. Peakuus Opoma u noaa ¢ Tuocynb(haToM HaTpHsL.

BpomoBonopon,  OpomoBomoponHas — Kuciora, Opomunael.  HMomoBomopon,
MOJOBOAOPOHASA KUCIO0Ta, noauanl. [lonydeHne u xumMuueckrue cBorcTBa. bpomua- u
MOJIAJ— NOHBI KaK JIUTAH]BI.



Kucnoponconepxaiue Kuciaotel OpoMa U nojaa u ux coiu. CrnocoObl MoaydeHUs 1
XUMUYECKHE CBOICTBAa. bpomMHOBaTass M HMOJHOBaTas KUCJIOTHI, OPOMHAs M HWOJHAS
KHUCTIOTHI ¥ UX coyit. OCOOEHHOCTH THIPATHBIX (POPM MOAHON KHUCIOTHI.

WNurepramorenuapl. DOTOp-XJ0p YriaeBOAOPOAbI, SKOJOTMUECKHE IMOCIEICTBUS
MPUMEHEHUS.

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

Haxoxnenue B mpupone, noiydeHue u mnpumeHeHue. OcoOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000JI0OYEeK aTOMOB OJMaropogHbpix ra3oB. (CrnocoObl  MMOJy4eHUs
COEMHEHUH 01aropoHBIX T'a30B.

Oxcodropuapl, OKCHIBI ¥  KHCIOPOJCOACp)KAIIME  KUCIOTHI  KCEHOHA.
BsanmopneiicTBre GTOpHIOB KCEHOHA C BOJOW M pacTBOpaMu mienodyeil. XuMHU4ecKue
COCIMHEHUSI IPyrux OnaropoJHbIX Tra3oB. llpuMeHeHHe OJIarOpOAHBIX Ta30B M HX
COEIMHEHUI.

K sK3amMeHy J0MyCcKaroTCsl CTYAEHTHI, BBIIOJHUBIINE BCE (POPMBI TEKYLIEr0 KOHTPOJIS.
[Tpu cnade sKk3aMeHa, CTYAECHT MOJIy4aeT TPU BOIIPOCA U3 IEPEUHs], IPUBEACHHOIO BBILIE.
Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 30 MUH.

4. MeroanyecKkue MaTepHaJIbl VISl ONpeaeseHUs] MPoUeAypP OLEHUBAHUS 3HAHUIA,
YMeHHIi, HaBbIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(opMupoBaHua KOMIETEHIHH.

[Ipomexxyrounast arrectauus MO JAUCLHMIUIMHE TPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

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



