[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WNO: Nexapesckuii bopuc Bnagummposuy

[lomkHocTb: MpopekTop no yuebHol 1 MeToanyeckoi pabote
[arta nognucanus: 24.11.2023 15:51:09

YHUKanbHbI MPOrpaMMHbIA KIKOY:
3b89716a1076b80b2c167df0f27c09d01782bad4

MMUHOBPHAYKHU POCCUU
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«Cankr-IlerepOyprckuii rocyaapcTBEHHBIM TEXHOIOTMUYECKUA HHCTUTYT
(TEXHUYECKUM YHUBEPCUTET)»

YTBEPXJIAIO
[TpopekTop no yueOHoMH
1 METOJIMYECKOI paboTe

b.B. IlexapeBckuit

«25» espans 2021 r.
Pabouas nporpaMMa TUCHMILINHBI
O01masi 1 HeOpraHuyeckKasi XuMMsi

HanpasieHnue noaroTroBku
18.03.02 Jnepro- u pecypcocdeperaiomme npoueccbl B XUMHYECKOil TeXHOJIOTHH,

He(l)TeXI/IMI/IH M OMOTEXHOJIOTHH.

HanpasnenHocTs nporpamMMsl 6akajiaBprara
Bce nanpasJiieHHOCTH

Kanudukarus
bakaaasp

®opma 00yueHus
3aounas

(DaKyJ'ILTCT XHMMHMH BEIECTB U MAaTEpPUAJI0B

Kapenpa Heopranuyeckoi XumMuu

Cankr-IlerepOypr
2021 b.1.0.09



JIMCT COI'JTACOBAHUA

VYyeHoe 3BaHUE,
JIOMKHOCTH IMoamnuce

(baMI/IJ'II/Iﬂ, HMHHUIOHUAJBI

Pa3zpaborunku Homu. bammaxos B.1.
M JHou. Xoxpskos K.A.

K.x.H. Ky3nenona T.B.

Pabouas nmporpamma gucuuiuinael O01Aasi 1 HEOPraHUYecKasi XMMHUS
o0cyXieHa Ha 3acelaHuM Kadeapbl HEOPraHUIECKONH XUMHUH
[Ipotokomor « 05 » 02 2021 Ne 5

3aBenyromnuii kapeapoit bammaxkos B.1.

Onobpeno yueOHO-MeTOAMYECKON KOMUCCHEH (DaKkyIbTeTa XMMHH BellleCTB H MaTepHaJioB
poTokoi oT «8» 02 2021 Ne 5

HzotoBa C.I'.
[Ipencenarens
COI''TACOBAHO
PykxoBonurtens OOII
10 HAIIPABJICHUIO TOATOTOBKHU C.I'. U3oToBa
«O01I1ast 1 HeOpraHUYECKask XUMUSDY
HupexTop Oubanorexu T.H. CrapocteHko
HauansHuk MeToaudeckoro oraeia T.U. bornanosa
yu4e0HO-METOIMYECKOTO YIIPABICHUS
Havanpauk YMY C.H. [enucenko




COJEP)KAHUE

1. I[lepeuens IaHUPYEMBIX PE3yIbTATOB O0YUYEHHUS 10 TUCHUILUIMHE, COOTHECEHHBIX C

TUTAHUPYEMBIMH Pe3yJIbTaTaMi OCBOCHUS 00Pa30BATECIBHON MPOTPAMMEBI .......'vueeeennsn.
2. MecTo TMCHUIUTHHBI (MOZIYIIS) B CTPYKTYpPE 00pa30BaTEIbHOM MPOTPAMMEL. . ...............
BT O 100153 107 611071103171 15 P

4. ConepxaHue JUCIUTUIMHBI

4.1. Pazgenbl AUCHUTUTMHBL U BUJBI 3AHITHM . . .\ttt entteniteeieeneeeeieeineenneannas
4.2. 3aHATUSA TEKIMOHHOTO THIIA. .« .t ue ettt enteee e eatente et et et et eae e eneennes
4.3. 3aHATUA CEMUHAPCKOTO THITA. . .. vt enesteentaeennneeeennaeeennneeeannneeeanneeeennnenens
4.3.1. CeMUHAPbI, TPAKTHUCCKHUE BAHITHS « .. eenreeeennneeennnneennnneeennnnennns
4.3.2. JIaOOPATOPHBIC BAHATHS . .. uvveneeenrsenneenneeneeenneenneeanneanneeaeeanes
4.4, CaMOCTOATEIbHAS PAOOTA OOYUATOIIIXCS . .+ uvveneserenseenneenneanneenneeennsenannns
4.5 TEMBI KYPCOBBIX PAOOT .. .vtutteetenteettententt et enteateententeaneetanseaneeneenneanns

5. [lepeueHnb ya4eOHO-METOIUIECKOTO 00CCTICUCHHUS ISl CAMOCTOSTEIIBHON PabOTHI

OOYYAIOIIUXCS TIO JIUCTIHTUIIHE ... eueeuet et entne et enee et ene e et et e et et e eaea e e et e e e eneneeenes
6. ®oHZ OLIEHOUYHBIX CPEICTB Ul IPOBEACHUS IIPOMEKYTOYHOM ATTECTALUM. ... .............
7. IlepeueHp y4eOHbIX U3/1aHUN, HEOOXOAUMBIX /Ul OCBOCHUS JUCHUIUIUHBL. ...............

8. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «HTepHeTY,

H606XOI[I/IMBIX JIIA OCBOCHUSA JUCHHUIIIIMHDBI ...ttt ittt iiiiiieeernnneneessennnaneans
9. MeTtoanueckue YKa3aHus U1t 06y11a101111/1xc;1 110 OCBOCHUIO JUCHUIIJIMHBI. .........c..uve.

10. [TepeveHb MHPOPMALIMOHHBIX TEXHOJIOTUH, HCIIOIB3YEMBIX TPU OCYIICCTBICHUN
00pa3oBaTeLHOrO MPOoIecca Mo AUCIUILITHHE

10.1. MTHGOPMAIIMOHHBIC TEXHOIIOTHH . ... eeveneeenseneensenearesennenneaneennenss
10.2. TIpOrpaMMHOE OOCCTICUCHME. ... .o uvveneeeenteeneaeenneennneenneenneeanneennnns
10.3. ba3bl JaHHBIX ¥ UHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBL. . ..........

11. MatepuanbHo-TeXHUYECKas 0a3a, He0OXoauMast Ul OCYILECTBIEHUS 00pa30BaTeIbHOIO

MPONLECCA ITO AUCHHUIIIIHHE. ...ttt et nnteannenaneaannaaneannns
12. OcoOeHHOCTH OCBOCHUS JAUCHUIUIMHBI MHBAJIMAAMHU U JIMIIAMU C OTPaHUYCHHBIMU

BO3MOKHOCTAMHU 3HOPOBDBS ..ottt etteenteeneenneesnnesonesoneeeneesnnessess

[Ipunoxenns 1: @oHA OLEHOYHBIX CPEACTB ISl IPOBEAEHUS TPOMEKYTOUHON aTTECTALlUN

04

10
10
11
11
12
13
13
14
15
15

15
15
17
19
19

20
20
20
21

21



1. Ilepeyenb MJIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHs 110 JUCHHUILINHE, COOTHECEHHBIX C
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMblI.

B pesynbrare ocBoeHus1 00pa3oBaTeIbHOM MPOrpaMMbl OakagaBpuaTa 00yJaronuics
JIOJDKEH OBJIAZIETh CIEAYIOIMMHU pe3yibTaTaMi 00y4eHHsI 0 IUCLUILIUHE!

KOI[ 1 HAMMCHOBAHUC

KOI[ 1 HAUMCHOBAHHEC

[Tnanupyemble pe3ynabTaThl

WHMKaTOpa oOyueHus
KOMIIETEHIIH
JOCTHKEHUS! KOMIIETEHLIUN (neckpunTopsl)
OIIK-1 OIIK-1.1 3nanue | 3HATH:
Cnocoben u3yuars, yHIaMEHTATBHBIX OCHOBHBIC 3aKOHBI
aHAJIM3UPOBATh
. 35 . B XUMHUYECCKUX 3aKOHOB, €CTCCTBCHHOHAYYHBIX
UCIIOJIB30BATh . .
IIPEBpAIllCHUiI U CBOMCTB | AMCHHILINH O CTPYKTYPE U
MCXAHH3MBI CBOICTBax MaTepuasioB
XUMHAYECKUX BCILCCTB. 3H-1):
PEaKIuid, (3H-1);
IIPOUCXOJSIINX B Ymers:
TEXHOJIOTHYECKHUX UCIOJIb30BaTh 3TU 3aKOHBI JUIs

nporeccax u

IIPOBEJCHUS PACUYETOB IIPU

OKpPY’KarollleM MUPE,
OCHOBBIBASICH Ha
3HAHUSIX O CTPOCHUU
BEIIIECTBA, IPUPOE
XUMHYECKOM CBS3H U
CBOMCTBax
Pa3JIMYHBIX KJIACCOB
XHUMHYCSCKHX
3JIEMCHTOB,
COE€IUHEHMH, BEIIECTB
Y MaTepHUaioB

pELICHUH IPUKIIAIHBIX 3a/1a4
(Y-1);

Baanern:

HaBBIKAMU MCIIOJIb30BaHUSI STHUX
3aKOHOB 1 TexHojoruii (H-1).

2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOTrpaMMbl.

JuctunnuHa otHOCUTCA K o0s3aTenbHON yacTH (b.1.0.09) u uzyuaercs Ha 1 kypce.

B MeronnueckoMm miaHe AMCUUIUIMHA ONUpaeTcss Ha 0a30BbIM Kypc OOIEXMMHUYECKON U
MaTEMaTUYECKON MOATOTOBKH, IMOTY4YEHHBIHN B IIKOJE.

IlosydeHHbIE B IpoLiecCe U3YUEHUs] TUCHUILUIMHBI « O01asi 1 HeOpraHu4ecKas XuMHsD)
3HAaHUS, YMEHUS M HaBBIKM MOTYT OBITh MCIIOJIb30BaHbl B HayYHO-HCCIEI0BaTEIbCKONH padboTe
OakanaBpa U MPH BHIIOJIHEHUH BBITYCKHOM KBaJIM(UKAITMOHHONW PaOOTHI.



3. O0beM JUCHUILIMHBI.

Bup yaebHo# paboThl

Bcero,
aKaJIeMHYCCKHUX
JacoB

3aounas popma

oOy4eHus
OO0uiast TPy10€eMKOCTb TMCIUILIAHBI 12/432
(3aYETHRIX ENMUHALY AKATEMUYECKUX YACOR)

KonrakTHasi padoTa ¢ npenojaBarejieM: 36
3aHATHUS JEKIUOHHOTO TUIIA 20
3aHSATHUS] CEMUHAPCKOTO TUIIA, B T.4.

CEMHUHAPBI, TPAKTUICCKIEC 3aHATHS

nabopaTopHbIe padOTHI

KkypcoBoe npoektupoBanue (KP umu KIT)

KCP -
JPYyTUE BUJIbI KOHTAKTHOH pabOThI

CamocrosiTesibHas pa6oTa 378

®opma Tekyuiero kourpoas (Kp, pepepar, PI'P, acce) 6 Kp

®opma npomexyTouHoii arrecranuu (KP, KII, 3auert, sx3amen)

2 Dk3ameHa (184.)




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

3aHsaTus
CEMUHApPCKOro
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= s T
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[lepuonnueckuii 3aKOH U CTPOEHUE aToOMa. 25 | OIIK-1
1
XuMuYeckas CBSI3b U CTPOCHUE MOJIEKYJI. 2 35 | OIIK-1
2
TepMoxuMuss M 3JIEMEHTBI XUMHUYECKOH 35 | OIIK-1
3 | TepMOJUHAMUKH.
XUMUYECKOE  paBHOBECHE. Kuneruka 2 35 | OIIK-1
4 | XUMHUYECKUX PEaKIIUH.
PacTtBopbl 37€KTPOJIMTOB M paBHOBECUS B 2 2 2 35 | OIIK-1
5 | pacTBOpax
OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 2 2 29 | OIIK-1
6 | mporecchl.
KoMIuiekcHbBIE COEANHEHNS. 2 2 24 OIIK-1
7
Xumuss  anemerntoB | u Il rpymnm 2 20 | OIIK-1
8 [Tepuoanueckoit CucreMsl.
Xumus osnementoB Il u IV rpynn 2 20 | OIIK-1
9 | Ilepuoamueckoit Cucremsl
Xumuss d-snemento V. — VI rpynn 2 2 2 30 | OIIK-1
10 | Ilepuonuyeckoii CructeMbl
Xumuss p- osnementoB Y (VA) rpymmsl 2 2 30 | OIIK-1
11 | Ilepuonuyeckoit CUCTEMBI.
Xumust p- snementoB VI (VIA) rpymmsr 1 1 30 | OIIK-1
12 | Tlepunonnyeckoit CucTeMbl
Xumus p- snementoB VI rpymmer (VIIA) 1 1 30 | OIIK-1
13 | Ilepuoanueckoit CUCTEMEI.
20 8 8 378




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmenoBanme TeMbI OOneMm, |HHOBalmoHHAs
paznena
U KpaTKoe CoJIep KaHue 3aHsATUs aKaj. yachl dbopma
JUCIUTIAHBI
1 [lepnonnueckuil 3aKOH U CTPOEHUE aToOMa.
2 XuMu4eckasi CBSI3b U CTPOCHUE MOJICKYIL. 2 [IpesenTarnus
3 Tepmoxumust u AJIEMEHTBI XUMHUYECKOU
TEPMOJUHAMUKHU.
4 Xumuueckoe paBHoBecue. KuHeTnka XMMHUYECKHX 2 [Ipesenranus
peaKuuid.
5 PacTBOpbl  JIEKTPOJIMTOB W paBHOBECHUSI B 2 [Ipe3enTanus
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 2 [Ipe3enTanus
7 KommiekcHbie coeinHeHMS. 2
8 Xumus snementoB | u |l rpynn Ilepuoanueckoit 2
Cucremsl.
9 Xumus snementoB lll u IV rpynn Iepuoanueckoit 2
Cucremsl
10 Xumuss  d-osnementoB V. — VIl rpymn 2
[Tepunoanueckoit CucteMbl
11 Xumuss  p-  omemertoB Y (VA)  rpynmsl 2
[Tepuoanueckoit CucreMsl.
12 Xumuss  p- omementoB VI (VIA)  rpymis 1
[Tepuoanueckoit CucteMbl
13 Xumuss  p- onementoB VIl rpymmer  (VIIA) 1
[Tepuoanueckoit CucteMsl.




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3aHATHS

VIIIA)) Tlepuonnueckoit Cuctemsl.

Ne
HanmenoBanne TeMbl O0neM,
paszena [Ipumeyanus
U KpaTKO€ COJIep)KaHNE 3aHATUS aKajl. yachl
JUCLUIIAHBI
PacTBOpbl  2JEKTPOJMTOB U  paBHOBECUA B 2 I'pynnosas
5 pacTBopax TUCKYCCHUS
10 Xumust  d-osmementoB V. — VI rpymn 2 I'pynmosas
ITepuoanueckoit CuctemMbl JTUCKYCCHS
11 Xumus p- onementoB Y  (VA)  rpymnmbl 2 I'pynnosas
[Tepuoanueckoit Cucremsi. JTUCKYCCUS
12 Xumus p- onementoB VI (VIA)  rpynmb 1 ['pynnoBas
[Tepuoanueckoit Cuctemsl TUCKYCCHUS
13 Xumus p- anementroB VII u VII rpynnosr (VIA, 1 I'pynnosas

JTUCKYCCHS




4.3.2. JIabopaTopHbIe 3aHATHS.

Ne
HanmenoBanne TeMbl O0OneM,
pasnena [Tpumeyanus
Y KpaTKOE COACpIKaHUE 3aHATHUS aKaj. 4achl
JHACITUILIAHBI
PacTBOpBI  AJIEKTPOJIMTOB W paBHOBECHS B 2
5 pacTBOpax
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE MPOLIECCHI. 2
6
7 KoMmruiekcHbIe coe IUHEHNS. 2
Xumuss  d-osnementoB V. — VI rpymn 2
10 [Mepuoamueckoit Cucremsl




4.4. CamocTosiTeIbHAsA padoTa 00y4aroIMXxcs.

Ne [Iepeuens BonpocoB 1ist O6bewm, dopma
pasieia CaMOCTOSITENIbHOTO HU3y4eHUSs aKaj. 4achl KOHTPOJIS
JUCIUILTAHBI
1 [leproanueckuii 3aKOH U CTPOEHHUE aTOMa. 25 [TuceMenHbIN
orpoc
5 XuMudeckas CBSI3b U CTPOCHHE MOJIEKYJI. 35 KOHTpPOJIbHAS
pabora 1
3 TepMOXUMUS ¥ JIIEMEHTHI XUMUYECKOM 35 VYcrHblit
TEPMOJIMHAMUKH. orpoc
4 Xumnueckoe paBHoBecre. KuHeTnka XMMHYECKUX 35 YeTHBII onpoc
peaKuuid.
PacTBOpBI 2IEKTPOIUTOB U PABHOBECHS B pACTBOPAX 35 KOHTpPOJIbHAS
5 pabora 2
OKHCINTENEHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI. 29 KOHTpPOJIbHAS
6 pabora 3
7 KomriuiekcHeie coequHenusl. 24 [TuceMenHbII
orpoc
Xumus snementoB | u Il rpynn Ilepuoanueckoit 20 YcTHbIi
8 Cucremsl. orpoc
Xumus snementoB |l u IV rpynn Iepuoanueckoit 20 KOHTpOJIbHAS
9 Cuctemsr pabora 4
Xumust  d—amementoB V. — VIl rpynn 30 KOHTpPOJIbHAS
10 Ilepuognueckoit Crucremsl pabota 5
Xumuss  p- onementoB Y (VA)  rpynmsl 30 [TucbMeHHbIi
11 Ilepnognueckoit CucreMsl. orpoc
12 Xumuss  p-  oamementoB VI (VIA)  rpynmer 30 KOHTpPOJbHAs
[Tepuoanueckoit Crucremsl pabota 6
13 Xumuss  p- omementoB VIl rpymmer  (VIIA) 30 VYcTHbIi
Ilepnognueckoit Cucremsl. OIIpocC




5. [lepeyeHb y4eOHO-MeTOAMYECKOT0 00eceYeHUs 1JIs1 CAMOCTOATEIbHON padoThl
o0yyarommxcs Mo JUCHHUIIHHE.

Mertoanueckue yKazaHus st 00yJaroIuXCst 10 OPraHU3aIMU CAMOCTOSATEIBHON PabOThI
0 TUCIMIUINHE, BKIOYas IIEpeUYeHb TEM CaMOCTOATEIBHON paboThl, POPMBI TEKYILETO KOHTPOJIS
10 JUCLIUITIIINHE U Tpe60BaHI/IH K UX BBIITOJIHCHHUIO PA3MCIICHLI B 3HeKTpOHHOI71 I/IH(bOpMaHI/IOHHO'
obpazosatenbHoii cpeae CITOI TU(TY) na caiite: http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB AJisi MIPOBEACHUA l'[pOMG)KyTO‘lHOﬁ aTTeCTallun

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHATUN TEKYLIET0 KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («YIOBIETBOPUTEIBHO») OCBOCHHS
MIPEAYCMOTPEHHBIX HIIEMEHTOB KOMIIETEHIUH.

Pe3ynpraThl NHUCHMIUIMHBI CUMTAIOTCS JOCTUTHYTBIMHM, €CIM JJI1 BCEX BJIEMEHTOB
KOMIIETEHIIMH MPEBbIIICH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHS KOMIETCHIIMU HA TaHHOM
JTarne

[TpomesxyTouHas aTTecTanus N0 AUCHUILINHE TPOBOIUTCS B (hOpME SK3aMEHOB.

K cpaue sk3aMeHOB JOIMYCKAalOTCS CTYACHTBI, BBIIOJHUBIIME BCe (POPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeHbl TNPEeAyCMaTPUBAIOT BBIOOPOUHYIO MPOBEPKY OCBOCHHUS MPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHLIUIA U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMM.

[Ipu cnaye sk3aMeHa, CTyAEHT IOJIy4YaeT TPU BOIPOCA U3 MEPEUHs, BPEMs MOATOTOBKU
CTYJIEHTa K YCTHOMY OTBETY - 10 30 MuH.

@DOHJ| OLIEHOUHBIX CPEJCTB MO AUCUMILINHE npeacTasieH B [Ipunoxenun Ne 1

VYyeOnas aucuumiauHa «O01as 1 HeopraHudeckasi XUMHUsD»
Ixzamenayuonnslii ounem No

1. Pagnycsl aromoB, ux u3MeHeHHE B mnepuomax u rpynnax llepuoanueckoit
CUCTEMBI. 3aBUCUMOCTb KHMCJIOTHO-OCHOBHBIX CBOMCTB CO€IMHEHHUS OT pajnyca
LIEHTPAJIIBHOTO aTOMa.

2. DK30- W DHAOTEPMHUYECKHUE peakiuu. TepMOXUMHUYECKHE YpaBHEHUSI.
H3MeHenne cTaHIapTHOW SHTAIBIIMY B XUMUYECKOW PEAKIUH.

3. Pose Mmosiekyn pacTBOpUTENS B IPOLIECCAX ANEKTPOIUTUUECKON TUCCOLUALNY.
Iunparanus u ruapatHas 00OJ0YKA HOHOB. AKBAKOMILIEKCH METAJUIOB, UX

KHCJIOTHBIE CBOICTBA.



http://media.technolog.edu.ru/
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5-93808-129-7.

2. l'ons6Opaiix, 3.E. [Ipaktukym nmo Heopranuueckou xumuu./ 3.E. ['ompOpaiix - M.: AnbsHc,
2016.- 356¢. - ISBN 978-5-903034-27-7.

3. bammakos, B.M. TepMmoxumusi u 3jeMEHTapHbIE OCHOBBI XHMHUYECKOW TEPMOAMHAMUKHU:
yuebnoe nocobue /B.U. bammakos, T.b. ITaxomoBa; MunoOpHayku Poccun, Cankr-TlerepOyprekuii
TOCY/IApPCTBEHHBINA TEXHOJIOTHYSCKU WHCTHTYT (TeXHMYecKuii yHuBepcuter), Kadenpa Heopranudeckoi
xumrn. — Cankr-IlerepOypr: CITOI TH (TY), 2019. — 45 c.

4. bammakoB, B.W. Honnsle peaknuu: npaktukym /B.M. bammakos, E.A. Ajnexcanaposa,
T.b. IlaxomoBa; MunoOpHayku Poccum, Cankr-IleTepOyprckuii TocyIapCTBEHHBIN TEXHOIOTUYSCKUI
MHCTUTYT (TexHuueckuii yHuBepcuter), Kadenpa neopranmieckoit xummn. — Cankr-IlerepOypr: CII6I TU
(TY), 2018. — 34 c.

5. bammakoB, B.W. T'ereporennsie paBHOBecusi: mnpaktukym / B.M. Bbammakos, E.A.
AnexcanapoBa, T.b. ITaxomoBa; MunoOpHayku Poccum, Cankr-IletepOyprekuii rocyapcTBeHHBI
TEXHOJIOTMYECKHH MHCTUTYT (TexHuueckuid yruBepcrter), Kadenpa neopranmdeckor xumvumm. — CaHKT-
[Terepoypr: CIIOI TU (TY), 2018. — 29 c.

6. bammakos, B.1. l'omorennble  paBHOBECHMS B PacTBOpax  JJIEKTPOJUTOB:
npaktukyMm /B.W. bammakos, E.A. Anekcanaposa, T.b. [TaxomoBa; Muno6pHayku Poccru, CaHkT-
[leTepOyprekuil TOCYIapCTBEHHBIN TEXHOJIOTHMYECKUT MHCTUTYT (TexHuuyeckuid yHuBepcuteT), Kadempa
Heopranudeckoi xumun. — Cankr-IlerepOypr: CII6I TU (TY), 2018. — 28 c.

7. bammakoB, B.M. KommiekcHole coenuHenus: mnpaktukym / B.M. Bbammako, E.A.
AnexcanapoBa, T.b. IlaxomoBa; MunoOpnayku Poccun, Cankr-IlerepOyprckuii rocyapCTBEHHBI
TEXHOJIOTMYECKHI MHCTUTYT (TexHuueckuid yruBepcrter), Kadenpa neopranmdeckod xwmmn. — CaHKT-
[Terepoypr: CITOI TU (TY), 2019. — 38 c.

8. OKuCIUTENHbHO-BOCCTAHOBUTEIbHBIE peakluK: pakTukyM / B.M. bammakos, E.A.
Anexcanaposa, T.b. [TaxomoBa, T.B. Ky3nenosa; Munoopaayku Poccuu, Cankr-IlerepOyprexuii
TOCYJapPCTBEHHBIHM TEXHOIOTMUYECKHI MHCTUTYT (TexHUUeckuil yHuBepeutet), Kadenpa HeopraHnueckoi
xumrn. — Cankr-TlerepOypr: CITOI'TU (TVY), 2018. — 34 c.

9. INanuna, H.C. DnekTpoHsl B aToMax M Mosekynax. Yacte 1. DnekTpoHsl B aToMe: yueOHoe
nocobue/H.C. Ilanuna, A.W. @umep, A.H. bense; MunoopHayku Poccrn, Cankr-IletepOyprekuit
TOCY/IApPCTBEHHBI TEXHOJMOTMYECKU MHCTUTYT (TexHu4eckuil yHusepcurer), Kadenpa Heopranuueckoi
xumrl. — Caskr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

10. AxmeroB, H.C. O6mas n Heopranndeckas xumus: Yueouuk / H.C. Axmeros - CI106: Jlaus ,
2018. — 744 c. - ISBN 978-5-8114-1710-0.

11. OGmass u Heopranumdeckas xumus: 1.1. Teopernueckue ocHoBel xumuu / BopoObeB
A.®., Ky3nenos H.T., lluBamze A.1O.[ u ap.]; nox pen. A.®. BopoObeBa.- M.: AkajeMKHHTA.
2004. -371c. - ISBN 5-94628-256-5.

12. O6mas u Heopranudeckass xumus: T.2. XuMudeckre CBONCTBAa HEOPTraHUYECKHX BEIIECTB
| BopoobeB A.®., KysuernoB H.T., [{uamze A.IO.[ u ap.]; mox pen. A.®. BopoObeBa.- M.:
Axanemknura. 2006.- 544 c.- ISBN 5-94628-256-5.

13. bammaxkos, B.U. Knaccel Heopranndyeckux coenuHenwmii: yuaed. mocooue/ B.U. bammakos,
C.A. Cumanona, H.M. Bypmuctpoa; Muno6prayku Poccrn, Cankr-IlerepOyprckuii rocy1apCTBEHHBIIA


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

TEXHOJIOTUYECKMIT MHCTUTYT (TexHWueckuii yHuBepcuter), Kadenpa neoprannueckoi xummn. — CaHKT-
[Terepoypr: CIIOI TU (TY), 2007. — 35 c.

14. bammmaxkos, B.J. Tabmu1sl OCHOBHBIX CBOMCTB 3JIEMEHTOB U MX COCTUHEHUN: METOJI. YKa3aHUS
/ B.M. bammakos, A.B. 3unuenko, H.M. BypmucrpoBa; MunoOpHayku Poccum, CaHkr-
IeTepOyprekuii TOCYIapCTBEHHBIM TEXHOJIOIMYSCKMI HMHCTUTYT (TexHHYeckuid yHuBepcuter), Kadempa
Heopranudeckor xumun. — Cankr-IlerepOypr: CII0I TH (TY), 2018. — 42c¢.

15. Kucenena, H.I1. CrexuoMerpruyeckue 3aKOHbl XUMUU. ATOMHBIE, MOJIEKYJISIPHBIE U MOJISIPHBIC
macchl: yae6. mocobue /H.IT. Kucenésa, E.1. Macnos, T.b. [laxomoBa; MunoOpnayku Poccum,
Cankr-IlerepOyprekuii - ToCynapCTBEHHBIA  TEXHOJIOTUYECKAM MHCTUTYT —(TEXHHUYECKUM YHHUBEPCHUTET),
Kadenpa reopranmdeckoii xumim. — Cankr-IlerepOypr: CITOI'TU (TY), 2007. — 26 c.

16. Xumus snemeHtoB. Yacte 1. S-smementsr: yue6. mocobue / B.M. bammakos, E.A.
AnexcanapoBa, T.b. IlaxomoBa; MunoOpHaykun Poccrm, Caskr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTMYECKUA MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadempa neopranmueckoir xumumn. — CaHKT-
IerepOypr: CIT6I' TU (TY), 2008. - 78c.

17. Tons6paiix, 3.E. CoopHuk 3ana4 u ynpaxHenuit no xumuu./ 3.E. 'onsOpaiix - M.: Actpenb,

2004.- 383c. - ISBN 5-17-011684-5.

0) 3J1eKTPOHHBbIE y4eOHbIe U3IAHUA:

1. bammakos, B.1. Tepmoxumusi u 37€MEHTapHbIE OCHOBBI XUMUYECKOW TEPMOIMHAMUKHU:
yuebHoe mocobue /B.M. bammaxos, T.b. IlaxomoBa; MunoOpHayku Poccuun, CaHkT-
[leTepOyprekuii  TOCYAAPCTBEHHBI TEXHOMOTWYECKU HMHCTUTYT (TEXHUYECKUH YHHBEPCUTET),
Kadenpa neopranmueckoit xumun. — Cankr-IlerepOypr: [6. u.], 2019. — 45 ¢. // CII6I' TU:
anextponHas 6ubmmoreka - URL: https:// technolog.bibliotech.ru - Pexum moctyna: mist
3aperucTpup. MoJIb30BaATEICH.

2. bammakos, B.W. Monnsie peakuuu: npaktukym /B.W. bammakos, E.A. Anexcannposa,
T.b. IlaxomoBa; MunoOpHayku Poccumn, Cankr-IlerepOyprckuii — rocyaapCTBEHHbIHM
TEXHOJIOTMYECKU MHCTUTYT (TeXHUUYeCKuii yHuBepcuteT), Kadenpa HeopraHmdyeckod XUMUH. —
Canxr-TlerepOypr: [6. u.], 2018. — 34 c. . // CII6I'TU: snexTponHas 6ubnmoreka - URL:
https:// technolog.bibliotech.ru - Pexxum noctymna: mis 3aperucTpup. noib30BaTeNei.

3. bammaxos, B.M. T'ereporennsie paBHOBecus: mpaktukym / B.M. Bammakos, E.A.
Anekcanapoa, T.b. IlaxomoBa; MunoOpHayku  Poccum,  Cankr-IlerepOyprekuii
TOCY/IApCTBEHHBIA ~ TEXHOJIOTMYECKUI  WMHCTUTYT  (TeXHUUeckuii  yHuBepcuter), Kadenpa
Heopraandeckoi xumrm. — Cankt-IlerepOypr: [6. u.], 2018. — 29 ¢. // CII6I TU: snexTpoHHas
oubmmoteka - URL: https:// technolog.bibliotech.ru - Pexxum noctyna: mis 3apeructpup.
IIOJIB30BAaTENEH.

4. bammakos, B.M. ToMmoreHHsle paBHOBECHs B  pPacTBOpax  AJIEKTPOJIMUTOB:
npaktukyM /B.W. bammaxkos, E.A. Anekcanaposa, T.b. ITaxomoBa; MunoOpHayku Poccun,
Cankr-IlerepOyprekuii rocy1apcTBEHHBIA TEXHOTOTMUECKUI MHCTUTYT (TEXHUYECKHI YHUBEPCHUTET),
Kacgenpa neopranmueckoit xumrm. — Cankr-IlerepOypr: [6. u.], 2018. — 28 c. // CII6I' TU:
anekTpoHHast oubmmoteka - URL: https:// technolog.bibliotech.ru - Pexxum mocrymna: mst
3aperucTpup. NOJIb30BaTENEH.

5. bammakoB, B.M. Kowmmnekcasie coemuunenus: npaktukym / B.M. bammaxos, E.A.
AnekcannpoBa, T.b. Ilaxomoma; MunoOpHaykn  Poccum,  Cankr-TlerepOyprekmii
TOCY/IAPCTBEHHBIA ~ TEXHOJIOTMYECKU  WMHCTUTYT  (TeXHMUYeCKWi  yHuBepcuter), Kadenpa



Heopraandeckoi xumrm. — CaakT-IlerepOypr: [0. u.], 2019. — 38 c. // CII6I TU: snekTpoHHAas
oubmuoteka - URL: https:// technolog.bibliotech.ru - Pexxum nocryna: mis 3apeructpup.
I10JIB30BaTENIEH.

6. OKHCIUTETHbHO-BOCCTAHOBHUTEIIbHBIC peakiuu: nmpakTukym / B.W. bammMakos, E.A.
Anekcannpona, T.b. ITaxomosa, T.B. Ky3nerosa; Munooprayku Poccrm, CaHkT-
IeTepOyprekuii rocyIapCTBEHHBIN TEXHOIOTHYECKUI MHCTHTYT (TEXHUYECKHN YHUBEPCUTET),
Kadenpa neoprannyeckoit xumun. — Caskr-IlerepOypr: [0. u.], 2018. — 34 ¢. // CII6I' TU:
anekTpoHHast 6nbroreka - URL: https:// technolog.bibliotech.ru - Pexxum mocryma: ams
3aperucTpUp. MOIH30BATEIICH.

7. Ilanuna, H.C. DnekTpoHbl B aToMax U MoJiekyiax. Yacte 1. DiekTpoHbI B aTOMeE:
yuebHoe mocooue/H.C. [Tanuna, A.W. @umiep, A.H. bensieB, MunobpHayku Poccun, CaHKT-
IeTepOyprekuii rocyIapCTBEHHBIN TEXHOIOTHYECKUI MHCTHTYT (TEXHUYECKHH YHUBEPCUTET),
Kadenpa neoprannyeckoit xumun. — Caskr-IlerepOypr: [0. u.], 2016. — 53 ¢. // CII6I' TU:
snekrponHas oudanoreka - URL: https:// technolog.bibliotech.ru - Pesxum mocryma: mis
3aperucTpup. MOJIH30BATEINCH.

8. bammakos, B.J. TaObnuupl OCHOBHBEIX CBOMCTB DJIEMEHTOB M HX COEIUHEHHIN: METOZ.
ykaszanus / B.M. bammakos, A.B. 3undyenko, H.M. Bypmuctposa; MuHoOpHayku Poccuw,
Canxkr-IlerepOyprekuii rocyIapCTBEHHBIN TEXHOOTMYECKHI HHCTUTYT (TEXHUUYECKUM YHUBEPCHUTET),
Kadenpa neopranmaeckori xumun. — Cankr-IlerepOypr: [6. u.], 2018. — 42¢. // CII6I'TU:
anekTpoHHas oubnmmoreka - URL: https:// technolog.bibliotech.ru - Pexum mocryna: mst
3aperucTpup. MOJIb30BATENCH.

8. Ilepeyenr pecypcoB HH(POPMANMOHHO-TEJEKOMMYHUKALUMOHHOH  CeTH
«HTepHET», HEOOXOAUMBIX 1JISI OCBOECHUSI JUCIUIJIMHBI.

yueOHBII IJIaH, PIII u y4e0HO-METOINYECKUE MaTepUAJIbL:
https://media.technolog.edu.ru

3JIEKTPOHHO-OUOJINOTEYHBIE CUCTEMBI:
CII6I' TU: snekTpoHHO-0MONMMOTEYHast cucteMa: caiT. — Cankr-IlerepOypr, 2011 —. —
URL: https://technolog.bibliotech.ru —Pe>xum nocryma: amst 3apeructpup. MOIb30BaTeNeH.
Jlanb :37€KTpOHHO - bubnroTeuHas cuctema : cailT. — Cankr-IlerepOypr, 2016 —. —
URL: https://e.lanbook.com
Jnst co3maHusi WHAMBHAYAIBHBIX 3aJaHUM ISl CaMOCTOSITENIbHOW paboThl CTYICHTOB

chopMupOBaH KOMIBIOTEPHBIN OaHK JaHHBIX, COJAEpIXKAIIMH MaTepual MO BCEM Temaw,
MPEJICTABICHHBIM JJIi CaMOCTOSITENIbHOM paboThl. Ha ocHoBe OaHka NaHHBIX cO3/laHa U
3¢ (HEeKTUBHO HCIONB3YETCS KOMIIBIOTEpHAs Tporpamma s (OPMHUPOBAHUSA COACPKAHHS
CaMOCTOSITENIbHBIX padOT MHAUBUIYATBHO I KaXA0To cTyAeHTa. [Iporpamma gaer mmpokue
BO3MOXHOCTH BapbUPOBaTh HE TOJBKO COJNEPKAHUE 3aJaHUM 110 Pa3jIMYHBIM TeMaM U HUX
COYETaHMSIM, HO TAKXKE UX O0BEM.

9. MeToauyeckne yKazaHus sl 00y4aOUIUXCSl 10 OCBOEHUIO JUCIIUIJIMHBI.
Bee Buapl 3ansatuil mo aucuummHe «OOmas M HeopraHWyeckass XUMHUS» IPOBOASTCS B
COOTBETCTBUU ¢ TpeboBaHusMu cienyromux CTII:


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

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOuue
TpeGoBaHUS;

CTO CIIoI'TH 018-2014. KC VYK/B. Bunbel yueOHbix 3ansatuil. CeMuHapbsl U
npakTryeckue 3auaTus. O0mue TpeGoBaHNs K OPraHU3aliK U IPOBEICHHIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buzas! yueOnbix 3ansatuii. JlabopaTopHble 3aHATHS.
OO6mue TpeOoBaHUs K OPraHU3alliU U ITPOBEACHHUIO.
CTII CII6GI'TH 048-2009. KC YKJIB. Bunbr y4ueOHbIX 3aHsTHH. CaMOCTOATEIbHAS

mIaHupyemas padora cryaeHToB. OO0mue TpeOoBaHUs K OpraHU3alMK U ITPOBEACHHUIO.

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

[TnaaupoBaHue BpeMeHU, HEOOXOAMMOIO Ha W3YYCHHE MAHHOW JWCIMIUIUHBI, JIYIIe
BCEr0 OCYILECTBIISATh HA BECh CEMECTp, MpelycMaTpHuBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
IIPOMIEHHOI0 MaTepuasa.

OCHOBHBIMU YCIIOBUSIMH TIPaBUJILHOM OpraHu3aluKi y4eOHOTO Impoliecca Ajisi CTYACHTOB
SIBJIIETCS:

IJIAHOBOCTH B OpPraHu3alluy y4eOHON paboThI;

Cepbe3HOE OTHOIICHUE K U3YUYCHUIO MaTepHana;

MTOCTOSIHHBI CAMOKOHTPOJIb.

Ha 3ansTus CTyAeHT OOMKEH MPUXOAUTH, MMes Oarak 3HaHUW M BOIIPOCOB IO YyXKe
M3y4EHHOMY MaTepuay.

10. Ilepeyenb NHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIO0JIb3yEeMBbIX NPH OCYIIECTBJICHUHU
0o0pa3oBaTeIbHOIO Mpolecca Mo AUCIUILIHHE.
10.1. UudopmManmoHHbIe TEXHOJIOTHH.
B yuebHOM mpomecce MO [aHHOW AMCHUIIIMHE MPEIyCMOTPEHO HCIOJIb30BaHUE
UH(OPMAILIMOHHBIX TEXHOIOTHI:
YTEHHE JICKIUI C UCIIOJIb30BAHUEM CIIalI-TIPe3eHTaLIU;
B3aUMOJICICTBHE C O0O0yYarolMMHCS TOCPEACTBOM  3JIEKTPOHHO-UH(YOPMAIIMOHHOM
00pa30BaTeNbHOM cpebl.
Pa3paborana u ucnosib3yercsa B yueOHOM ITpoLiecce KOMITbIOTepHas mporpamMma « I'peHaxep-
KOHTPOJIEP» MO TPEM OCHOBOIIOJIATAIOIINM TEMaM Ha4yaJIbHOIO Mepuoia 00yyeHus:
- KJIaCChl HEOPraHUYECKUX COCIUHEHUM
- OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINH
- peaKkIMyu HOHHOTO OOMEHa.
ITo Teme «Kiaccel HEOpPraHM4eCKMX COEAMHEHHI» co3/laHa KommbrorepHas ‘“‘Tect-
nporpaMma’’, o3BOJISIONIas ONEPATUBHO MPOBEPSITh 3HAHUS CTY/IEHTOB.

10.2. IIporpamMHoe obecnieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3pl 1aHHBIX M HMHGOPMAIMOHHBIE CIIPABOYHbIC CHCTEMBI.

CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

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

DNeKTPOHHO-O0MOINOTEYHBIE CUCTEMBI, MpeaJIaracMele OoubIMoTEKOMN
CIIOI' TU(TY).

HNuTepHeT-pecypcebl:



1. Poccuiickoe obpazoBanue. denepanbHblii 00pa3oBaTeNbHBIA opTan Pexxum mocrymna
http://www.edu.ru/

2. DnekTpoHHas onbnuoreka «buoImoTeX)»
3. Caiit EBponeiickoro nareHTHOTO BeIoMCTBa. Pexxum goctymna
http://ep.espacenet.com.

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

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

6. N3narensctBo IEEE. Pesxum noctyma - Www.ieee.org,

7, U3narenbctBo SPRINGER. Pexxum nocrymna - www.springerlink.com,

8. Hayunsiit neatp CHEMWEB. Pesxxum goctymna - www.chemweb.com,

9. Hayunsiit neatp PUBS.ACS. Pexxum goctyma - Www.pubs.acs.org,

10.bubarorexka DOAJ. Pexxum mocryma - www.doaj.org,RSC Publishingjournals
Pexum nocryna www.rsc.org/Publishing/Journals/Index.asp,
11. bubnmoreka mnarteHtoB. Pexxum poctyma - www.uspto.gov, 12. Xumuueckas

SHIUKJIOEHS. Pesxum nocryma http ://www.cnshb.ru/AkDiL/0048/default.shtm,
13 bubnmoreka eLIBRARY. Pexum nocrymna - www.elibrary.m,

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

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

16.bubnunoteka. Pexxum poctyna - www.biblioclub.ru,

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



11. MaTepuajibHO-TeXHUYecKasi 6a3a, He0OXoUMAs IJIsl OCYIIECTBJIEHHsI 00Pa30BaTeILHOI0 NMpolecca Mo JUCHMUIINHE

n/a

HaunmenoBanue y4eOHBIX IPEIMETOB, KypCOB,
JHMCIUILIAH (MOJyJeH ), IPaKTHKH, HHBIX BUIOB
y4eOHOH e TeTbHOCTH, MTPETyCMOTPEHHBIX
yueOHBIM TIJIaHOM 00pa30BaTEILHOM
IPOTPaMMBI

HaumeHnoBanue nmoMeneHuin AJisi IpOBEAECHUS
BCEX BUJIOB yUeOHOM AESITETbHOCTH,
MPETYCMOTPCHHON y4eOHBIM TUTAHOM, B TOM
YHCJIe IOMEILEHUS 111 CAMOCTOSITEIbHOM
paboThI, C YyKa3aHUEM IEPEUHSI OCHOBHOTO
0o0opynoBaHusl, y4eOHO-HATJISAHBIX TOCOOUIt
¥ UCTIOJIh3YEMOT'0 IPOrPaMMHOTO O0eCTICUeHUs

Anpec (MECTONOJIOKEHNE) TOMEIIEHUN JUIs
IPOBEJICHUS BCEX BUIOB y4eOHON
JEeSITETLHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAHOM (B CIIy4ae pean3aiun
00pa3oBaTeIbHON MPOrPaMMBI B CETEBOI
(opMe TOTIOTHUTENBHO YKa3hIBACTCS
HAaNMMCHOBAHUC OpraHuU3aluu, C KOTOpOﬁ
3aKJIFOUEH JJOTOBOP)




VYueOHbIC ayAUTOPUU JJIs1 IPOBEACHUS 3aHITHI

MocxkoBckuit mip.n1.24-26/49 mut.I’

32

OO61as u HeopraHuyeckas: XuMUs

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

- CIIeIMATTM3UPOBaHHAsT MeOeIIb, TIPOCKTOP,
9KpaH, KOMITBIOTED.
-IEMOHCTPAIIMOHHBIN CTOJI, BBITSDKHOM HIKaQd.

VY4eOHble ayIUTOpUU 11 TPOBEACHUS 3aHATHI
CEMHHApPCKOI0 TUIIA:

- yueOHble ayautopuu 254, 259 na 30

MOCAJ0YHBIX MECT, 000PY/I0BaHHbIE MEOEIIBIO,

CTEKJISTHHBIMU JOCKaMHU, TOYKaMu aocTymna Wi-

Fi B uaTepuer

VY4eOHble ayIUuTOpUH i IPOBEACHUS

IPYIIIOBBIX U UHJIMBUIYaIbHBIX KOHCYJIbTALINI

TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHON
aTTeCTalUu:

- aynuropus kad. Heopranudeckoit Xumuu,

yueOHbIi 3a1m Ne3. Ha 30 mocaiouHbIX MecCT,

000pyI0BaHHBIE MEOEITBIO, CTEKIISTHHBIMHU

IloMemieHus ais caMOCTOATEIbHOM pa6OTBI

yueOHbIN 3a1 Ne3. Ha 30 mocaJouHBIX MECT
000pyZI0BaHHBIE MEOEIIbIO, CTEKIITHHBIMU

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT
- aynurtopus kad. Heoprannueckoit xumun,

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1Ta0OPaTOPHBIX 3aHIATHIA

MockoBckuit mip.n1.24-26/49 nut. A, aymuTopuun
BTOPOTI'O 3TaXKa

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

3

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

MockoBckuit mip.n1.24-26/49 nur. A,
nomernieHue 71-H, Nel5 (77 kB.M), momereHue
32-P, NeNe3.5 (90+89 kB.M) ( BTOpOH 3Taxk).

Kadeapel HEOPraHNYECKOM XUMHUU:




JlabGopatopnsrii 3a;m Nel (90 kB.M),
naboparophsrii 3a51 Ne2 (89 kB.M),
nabopartopublii 3a51 Ne3 (77 kB.M).
JIaGopaTopHbI€ 3aJIbl OCHAIIEHBI JTOCKaMH,
BBITSDKHBIMU HIKa(amu, 1a00paTOpHBIMU
CTOJIaMH, TOPKAMHU C PEaKTHBAMH,
nentpupyramu —T30 -91t, BogsHbIMU OaHAMU
-23 1T, ra30BBIMM rOpeJIKaMH 21T,
mukpockonamu JIOMO -12 mir,
anekTopormuTku Tesler — 20 T, Bechl
texuudeckue ET-60011-E, Habopamu
CTEKJITHHOW U (ap(hOpOBOIl XUMHUECKON
MOCY/bl, HHIMBUTyaJIbHBIMU IITATUBAMU,
aKBaMCTWILIATOPAMH Simax — 3 1T,
Huctumisitop ListonA1210, Mukpockor 1
JIOMO - 12 wrt, Cymnika aias nocyas! Butsasp
I'TI- 40-3, Dnexrporumutku Tesler — 20 mr,
Becnl rexanueckue ET-60011 -E Toukamu
noctyna Wi-Fi B uHTepHET

[Tomemenus s XpaHEHUS U
npodUIaKTUIECKOro 00CTyKUBaHUSI y4eOHOTO
00opynoBaHus:

Komuata Ne 20 xa¢. HeopraHu4ecko XUMHH:
HOMEILEHUE, 000PYI0BaHHOE CTENIaKaMHU,
BBITSDKHBIMU ILIKa(amu, IpeccaMu, IeuaMu;
MacTepcKasi, 000py0BaHHAask BEPCTAKOM,
CBEPJIMIIbHBIM, TOKApPHBIM, (pE3epPHBIM,
TOYMJIBHBIM, OTPE3HBIM U NUTN(OBATBHBIM
CTaHKaMHU.

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




[TepeyeHb JIMIIEH3HOHHOTO MTPOTPAMMHOTO
oOecreucHHs.

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

MicrosoftOfficeStd, Axkagemuueckast TULIEH3HU,
cybmunen3nonHbii qoroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICUeHUE
KasperskyEndpointSecurity,
CyOnuieH3uoHHbIN 1oroBop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
Cy6nuuen3nonHsiit gorosop Ne279/2018 ot
10.12.2018 r. 1o 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
BO3MOKHOCTSIMH 310POBbSI.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
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.
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 KoMneTeHIMIA ¥ 3TAanOB UX GOPMHUPOBAHMS.
KoMnerenuun
Jran
HNupexc DopMyJIHPOBKA
(popmupoBanus

OIIK-1 | CnocoOeH u3yuyaTh, aHaJTU3UPOBATh, UCIIOIB30BATh MEXAHU3MBI | TIPOMEKYTOTHBIN
XMMHYECKHUX PEAKIUHI, TPOUCXOISIINX B TEXHOJIOTHYECKUX
Ipoleccax U OKpPYyKarollleM MUPE, OCHOBBIBAsICh HA 3HAHUSX O
CTPOECHUH BEIIECTBA, IPUPOAE XUMUYECKOMN CBA3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XUMUYECKUX 3JIEMEHTOB, COEIUHEHUN,
BEIIECTB U MaTEPUAIOB




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

Kon u HaumenoBanue [Tokazarenu copMUPOBAaHHOCTH Kpurepnit YpoBHH CHOPMHPOBAHHOCTH
HUHAWKATOpa JOCTUKCHUSA (I[eCKpI/IHTopBI) OLICHHBAHUA (OHI/IcaHI/Ie BBIPA)KCHHOCTH ):[eCKpI/IHTOpOB)
KOMIIETECHIIUU «yJIOBJIETBOPUTEIIBHO» «XOpOIIO» «OTJIUYHO
(TIOpOTOBBIIN) (cpemunit) (BBICOKMIT)
OIIK-1.1 3Haer: OtBertsl Ha | Umeer npencrasnenue | Jlaér  ompenenenus | [IpaBuinbHO 0OBsICHSET
3HaHHE OCHOBHBIE 3aKOHBI Bonpocel Ne 1-77 | 00 OCHOBHBIX | OCHOBHBIX  IIOHATHH | TIOHATUS U TEPMHUHBI
yHIaMEHTaTBHBIX €CTECTBEHHOHAYYHBIX K 9K3aMEHY XUMHYECKHUX XMMHH, XOPOIIO 3HAET | XUMHUH, 3HAET

XUMHUYECKHX 3aKOHOB,
IIPEBpAILCHUI u
CBOMCTB BEIIECTB.

JUCLUIUIMH O CTPYKTYypE U
CBOMCTBax MaTepHUaJiOB
(3H-1);

Ymeer:

UCIIOJIb30BaTh 3TU 3aKOHBI IS
IIPOBEICHUSA PACUYECTOB IIpU
pelIeHN TPUKJIAIHBIX 3a71a49

(Y-1);

Baageer:
HaBbIKAMH MCIOJIb30BAHUS 3TUX
3akOHOB 1 TexHosoruii (H-1).

TCpMHUHAX, HO AAaCT HUX

XMMHUYECKHE CBOMCTBA

XHMMHYECKHE CBOMCTBA

OIIpeJIeJIEHUS] HEYETKO | BEIIECTB U | BEILECTB U
MaTepHuaoB MaTepHaoB

YMeer wucnonb3oBarb | YMeer YBEPEHHO | YMeEeT PABUIBHO

XUMHWYCCKUEC ITIOHATHSA | UCIIOJIb30BAaTh HCIIOJIB30BAaTh

1 TCPMUHBI, HO 1aCT UX
OIpeacICHUA HCYETKO

OCHOBHBIE TEPMUHBI U
ITOHSTHS XHAMUH,
XHMHYECKHE CBOMCTBA
BEIISCTB 51

MaTcpHraJioB

IMOHATHA U TCPMUHBI
XUMHNHU, XUMHWYECKHUEC
CBOMCTBA BCIICCTB U
MaTcpuaJioB

Nmeer
YIOBJIETBOPUTEIIbHBIC
HaBBIKHN
HMCIOJIB30BaHUSI
OCHOBHBIX TIOHATHH H
3aKOHOB XMMHUH

Bmaneer, HO HEUETKO
HAa3bIBACT, OOBIACHSIET
MOHSTUS U TEPMUHBI
XHMUH, XHMAYECKHE
CBOICTBa BEIISCTB U
MaTepuaioB

Bnaneer u npaBWIbHO
Ha3bIBACT, OOBACHSIET
MOHSITUS U TEPMUHBI
XHMUH, XUMAYECKHE
CBOIICTBA BEIISCTB U
MaTepHaoB

[Mkana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY):

MMPOMECIKYTOUHAA aTTECTAllUd ITIPOBOJAUTCA B (I)opMe 9K3aMCHOB, pE3yJIbTAT OUCHUBAHUS — «OTIIMYHO», «XOPOLIO», KYHAOBJICTBOPHUTCIBLHOY.




3. KoHTpoJibHbBIE 321aHUS IJIsl IPOBEACHUS MPOMEKYTOUYHOM aTTecTanum (3K3aMeH).
Bonpocsl k 3k3ameny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJENM cTpoeHus aroMma. [lnane-
TapHast Mozienb aroma Pezepdopra. KBaHTOBBIN XapakTep MOTIOMICHUS U U3ITY-
yeHus sHepruu aromamu. KBantoBast Moziesib CTpOEHMS aToMa Bojgopoia o bo-
py.

2. KopnyckynsspHO-BOJIHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[Ipunnunn ~ HeompeneneHHOCTH | elizeHOepra. BonnoBas  dyHkIus.
KBantroBomexannueckas Mmojienb crpoenus atoma lllpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIE uncia. DHEpPrus 3JIEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30YK/ICHHBIX COCTOSIHHSIX aToMa. S-, p-, d-, f-cocTosiHus smekTpoHa
¥ COOTBETCTBYIOLIHE UM (POPMBI 3JIEKTPOHHBIX 00JIAKOB.

4. MHOrosnekTpoHHble aToMbl. KBaHTOBBIE YHMCIIa U MOPSJIOK 3aMOTHEHUS dJICK-
TPOHHBIX CIOEB U 000JIO0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIIUIT MUHUMYMa
sHepruu, npunuun [laynm, npasuino XyHaa.

5. S+, p-, d-uf- snementsl. PacosoxeHnue 31eKTPOHHBIX 00JaKoB S-, p-u d- opOu-
Tajie B MPOCTPAHCTBE BOKPYT AApa.

6. Ilepumommueckuii 3axon /.. Menneneesa. [lepuoanyeckas cucreMa 3JIEMCHTOB
KaK eCTeCTBEHHasl KiacCHU()MKALUs 3JIEMEHTOB MO CTPOCHUIO BHEIIHUX DJIEK-
TPOHHBIX 000si0ueK aTomMoB. CTpykrypa Ilepuoauyeckoit cucremsl. [lepuomsl,
rpynmisl, noArpynmnsl. [logHbIe U HEMOIHBIE 3JIEKTPOHHBIE AHAJIOTH.

7. Tlepuonuyeckue CBOMCTBA aTOMOB: PaANyC, SHEPTUSI HOHU3AIIUU, SHEPTHS CPOJI-
CTBa K 3JIEKTPOHY, 31EKTPOOTPULATENBHOCTb, OTHOCHUTEJIbHAS
anexTpoorpuniarensHocts (020). Ileproanueckue cBOCTBa COETUHEHUI: CO-
CTaB, CTPOEHME, KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTH M3MEHEHUS CBOWCTB 3JIEMEHTOB B TOJTPYINIAX — BTOPUIHAS
NIEpUOIUYHOCTb. Hemepumonnueckue cBOMCTBA  aTOMOB. JlMaronanbHOE
CXOJICTBO JIEMEHTOB B llepuoanyeckoi cucreme.

9. IlpuunHa 0Opa3oBaHU XUMHYECKON CBsi3U. KBaHTOBOMEXaHUYECKOE OMHCAaHUE

XUMHUYECKOU CBSA3M B MOJIEKYJIe BoopoJa 1o I'eiitiiepy - JIonaony. Meros BaneHTHBIX

cBszeil. KoBaneHTHas cBs3b. MexaHu3Mbl 00pa30BaHUs XUMUYECKON CBSI3M: OOMEHHBIH,

JIOHOPHO-AKLENTOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHU OKUCJIEHHSI JIEMEHTOB. XapaKTepUCTUKH

XUMUYECKOW CBSA3U: DHEPrus, JJIMHA, KPATHOCTh, MOJSAPHOCTb. THIBI XUMHUYECKUX

cBsi3eit (o-, -1 O-cBsi3m). HampaBineHHOCTh M HACHIIIIAeMOCTh KOBaJEHTHOH CBs3u. Mo-

JIEKYJbl C HEYETHBIM YHCIIOM 3JIEKTPOHOB.

11. Tubpunuzanus aToMHBIX opouTtaneii. Teopust OTTaIKUBaHUS O-CBSI3bIBAIOIINX H

HENO/JIeJICHHBIX MEeKTPOHHBIX Nap ['niiecnu. ['eomeTpruyeckoe cTpoeHrne MOJIEKYI, HO-

HOB ¥ KOMILJIEKCHBIX CO€IMHEHUM. Jlenokann3oBaHHas 7-CBSI3b.

12. TlonsipHOCTH MOJIEKYJT M MOHOB. JlnaMarHUTHbIE U MMapaMarHUTHBIE MOJIEKYJIBI.

CBs13b MArHUTHOT'O MOMEHTA C YUCJIOM HECIIAPEHHBIX 3JIEKTPOHOB.

13. Meton MonekymsipHbIX —opOuTasieil. OCHOBHBIE IOJIOKEHHUSI METoAa

MosiekynsapHbix  opoutaneir (MO JIKAO). CasspiBaromye, pa3pbIXISONIAEe |



HECBS3bIBAIOIIUE MOJIEKYJIsIpHbIe opOuTanu. KauecTBeHHOE onmucaHue MOJIEKYIISIPHBIX
opbOuTanei IByXaTOMHBIX MOJIEKYJI U3 JIEMEHTOB IIEPBOTO U BTOPOTO MEPHOJIOB.

14. OObsICHEHHEe MarHUTHBIX CBOWCTB MOJICKYJI M MOHOB ¢ mo3unuidi meromga MO
JIKAO. ConocraBieHrue BO3MOKHOCTEH METO/Ia MOJICKYJISIPHBIX OpOUTaeil U MeToaa
BAJICHTHBIX CBS3€M. M1303JI€KTPOHHBIE YaCTHUILBI.

15. T'a3000pa3Hoe M KOHIEHCUpPOBAHHBIE COCTOSIHMSI BellecTBa. BajeHTHbIE U
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMAaMH, MOJIEKYJIaMHU B TBEPABIX U KUIAKUX
BEIL[ECTBAX.

16. Monnas u mMeTtauinueckasl ¢Bsi3b. Kpucramimdeckue u aMopgHBIC BEIIeCTBa.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMYECKHUE PELIETKH.
Cunet Ban [lep Baanbca (opueHTaUMOHHOE, HMHAYKLHMOHHOE, JUCIEPCHOHHOE
B3auMoieiicTBue). BoiopoiHas cBsi3b, €€ MposiBJICHUE B CBOMCTBAX BEIIECTB.

17. IlonsiTe O TepMOJMHAMHUYECKOW cucTeMe. PaBHOBECHBIE M HEPAaBHOBECHBIE
XUMUYEeCKHe mpoueccbl. @YHKIUN COCTOSHUSA. BHYTpEHHSsI SHEpPIrHs W SHTAJbIINA.
Tepmoxumust. DK30TEPMUUYECKUE M SHAOTEPMUUYECKHE DPEaKUUH. TepMOXUMHUYECKOE
ypaBHeHHEe. V3MeHEHHe OSHTANbIMM KaK XapaKTepUCTHUKU TerioBoro sddexra
XUMUYECKON PEaKLIUH.

18. 3axon 'ecca u ero npuMeHeHHE /IS pacueTa TEIUIOBBIX (P(PEKTOB XMMHYECKIX
peakuuii. Ctanaaptasie yciaoBus. [lonsTue o cranzapTHoM coctosiHuM. CTaHapTHbBIE
SHTAIBIIUU 00pPa30BaHMS BEIIECTB. JHEPTUH CBS3EH B MOJIEKYax.

19. Tlonstue 00 SHTponuu. AOCOIIOTHAs DHTPONHS W CTPOCHHE BEHICCTBA.
W3meHeHune S3HTPOINHU B X0/1€ XUMUUYECKUX PEAKLUA U Pa3IMYHbIX IPOLIECCOB.

20. Xumuyeckoe paBHoBecue. CBoboHas sHeprusi ['mb0ca. M3menenue sHepruu
['n66ca kak TepMOIMHAMUYECKHI KPUTEPHiA BOZMOKHOCTH CAMOIIPOU3BOIHHOIO IIPOTE-
kaHug peakuuu. CraHpapTHoe wu3MeHeHue osHeprun [ubGbca B peakuuu. CBs3b
CTaHJApTHOI0 U3MEHeHUs 3Hepruu I mb60ca ¢ KoHCTaHTOM paBHOBecHs. PacueT KOHCTaHT
paBHOBecHs. Mlcxo/iHbIE U paBHOBECHBIE KOHLIEHTPAllUK BellecTB. BiausHue temnepary-
pBI Ha BeIMUUHY SHepruu ['nb6ca, KOHCTaHTY paBHOBECHSI.

21. ObpartumMble 1 HEOOpAaTUMbBIE XUMHUYECKHE peaknnu. [[MHaMUYecKHid XapakTep
XUMHUUYECKOTo paBHOBecHs. CMelIeHre XUMUYECKOr0 paBHOBECH S ITPH BHEIITHUX BO3/IEH-
ctBusix - npuHnun Jle Illarenre - bpayHa u ero oOBsiCHEHHE C TO3HIIMIA
TEPMOJMHAMUKHU. BiusHue TemrepaTypsl, AABICHHS M KOHLEHTPALMHA PEAreéHTOB Ha
XUMHYECKOE PAaBHOBECHE.

22. CkopocTh XUMHYECKOW peakuuu. DakTopbl, BIUAIOIME HAa CKOPOCTb
XUMHYECKON peakiuu. 3akoH AeicTByromux macc. KoHcTaHTa CKOpOCTH peakiuu.
3aBUCHUMOCTh CKOPOCTHU peaKklMy OT KOHIIEHTpaluu peareHToB. [lopsaok peakuuu u Mo-
JIEKYJIIPHOCTD 3JIEMEHTAPHOM CTAaJINA XUMHUYECKOW PEaKIUH.

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
coeMHEHUI npu Katanuse. [['OMOreHHBIN U reTeporeHHbIil Katanus3. AjacopOuus u ee
POJIb B TETEPOre€HHOM KaTaju3e.

25. PactBOphbI Kak roMoreHHbie cuctemsl. [Ipeacrasnenus [I.1. Menaeneesa, N.A.
Kabmykosa, B.A. KuctsakoBcKoro o mpupo/ie JKUIKuX pacTBOpOB. [ UapaTsl M COIBBATHI.



HenacpblilieHHbIe, HACBHIILIEHHBIE W TEepechIlieHHbIe PacTBOPbl. CrocoObl BBIpaKEHUS
KOHIIEHTPALlUU pacTBOPOB B IIPOLEHTAX IO MAacCEe U B €AMHUIAX MOJIIPHOCTH.

26. neanbHble U HeWI€AIbHbBIE pacTBOPHL. PacTBOpEI 311eKTposiuTOB. POk Moniekyn
pacTBOpPUTENIS B IIPOLECCE paciaia IEKTPOIUTa Ha HOHBI. CHIIbHBIE U CIIA0bIe AJIEKTPO-
autbl. Teopust anexkTpoauTHUecKoil nucconuanuu Appennyca. CTeneHp JUccolualuu
3JIEKTPOJIUTA. 3aBUCUMOCTD CTENEHH JAMCCOLMALMU JIEKTPOIUTA OT €r0 KOHLEHTpalun
(3akoH pazbaBnenus OcTBaJIbIA).

27. Kucnotsl, ocCHOBaHUs, aM(POTEPHbIE TUIPOKCUIBI, COJIU C TOUKHU 3PEHUS TECOPUU
3JIEKTPOJIMTUYECKON JUCCOIUALUY.

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

29. CunbHble 3JEKTPOIUTHI. AKTUBHOCTU MOHOB. MloHHas cuia pactBopa. Pacuér
KOHIICHTpALUii HOHOB B PACTBOPAX CWJIBHBIX 3JIEKTPOJIMTOB.

30. DnekTponuTHueckas aucconuanus Boasl. loHHoe npousBeaeHue Boasl. Boo-
ponHbli noka3arens. pH kKak equHbI MapaMeTp ONUCAHUS KUCIIbIX, HEUTPAJIbHBIX U 111e-
JIOYHBIX pacTBOPOB. KMCIOTHO-OCHOBHBIE MHIUKATOPBI.

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 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'mapoaus conel ¥ raloreHaHruIpHUI0B. 3aBUCUMOCTD CTENIEHH ruipoaunsa u pH
pacTBOopa OT KOHIIEHTpAalMUd COJIM W TemmepaTypsl pactBopa. OcoOble ciayyan
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 OyQepHbIX pacTBOPOB MPH MPOTEKAHNHM HOHHBIX pPeaKIuil.

35. T'ereporennsie paBHoBecHs. [IponsBeneHne pacTBopuMocTH. Pacuer pactBopu-
MOCTH MaJIOPACTBOPHUMOM COJIM IO BEJINYMHE MPOU3BEIECHUS PACTBOPUMOCTH. BrusHue
Ha PacCTBOPUMOCTh TEMIEPATyphl, KUCIOTHOCTH pacTBOPA, IPUCYTCTBUS OJTHOUMEHHBIX
MOHOB, MPOIIECCOB KOMILIEKcooOpa3zoBaHus. [lepeBos B pacTBOp MajopacTBOPUMBIX CO-
nen.

36. CreneHn OKUCIEHUS 27€MEHTOB. OKNUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH.
Haubonee ynorpeOisieMble OKHCIUTENH U BOCCTAHOBHUTENM M HX TPEBpAIICHUS B
pa3ianuHbIX cpenax. OKUCINTENBHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD BELECTB. Pe-
aKLIMM CAaMOOKHCIIEHUSI — CAMOBOCCTAHOBJIEHUS (IUCIIPONOPLUMOHUpOBaHMs). BHyTpH-
MOJIEKYJISIPHBIE OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE peaklini. CocTaBiIeHUE YpaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINN, HAXO0XKACHUE CTEXHOMETPHUUECKUX KOd(-
(UIIUEHTOB C TOMOIIbIO HOHHO-3JIEKTPOHHBIX CXEM M 3JIEKTPOHHOro OajaHca.

37. I'anpBannveckue 3neMeHThl. CTaHIapTHBINA BOAOPOIHBIN 31ekTpos. CtanaapT-
HbI€ DJIEKTPOJHBIE TOTEHUIHUANbl METauIOB. Psnbl CTaHAAPTHBIX AJIEKTPOJIHBIX



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 OKUCIIMTEIBbHO-BOCCTAHOBUTEIBHOIO OTEHIMANA (ypaBHeHue HepHera).
KoHcTanTta paBHOBecHS M OLIEHKa BO3MOXXHOCTH CaMOIIPOM3BOJIBHOIO IPOTEKAHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBLHON PEAaKLMU B BOAHBIX PACTBOpAXx.

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

40. DIeKTpOIIN3 pacTBOPOB U pacIuIaBoB. KaToqHBINM 1 aHOJHBIN MPOIIECCHI U 001IIee
YpaBHEHHME peakuuu »sjekTponusa. [lepeHanpskeHue BbIIEICHHMS BEUIECTB IIPU
anektpoinie. 3akoHbl dapanesd. XuMuuecKre HCTOUHUKH TOKA.

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

42. OnpeneneHue KoMIJIEKCHOTo coequHenus. Koopaunanuonnas teopust Bephe-
pa. LleHTpasnbHblii aToM (MOH)-KOMIUIEKCOOOpa3oBareib, JUraHabl. BHyTpeHHss U
BHEIIHsAS cepbl KOMIUIEKCHOro coenuHenus. Koopannanuonnoe uucno. Koopaunanu-
OHHAasl EMKOCTb (JIEHTaTHOCTh) JUraHa0B. OCHOBHbBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMILJIEKCHI, all1I0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMHUAKAaTBhI.

HomMmeHkiatypa KOMIUIEKCHBIX COEMHEHUN.

43. Kapbonmel, knactepsl, xenarsl. Konuenmust 3eKTHBHOr0 aTOMHOTO HOMEPA.

44. I'eomeTpuueckas KOH(GHUTypaIus KOMITICKCHOTO HOHA (MOJISKYJIBI) M THOPHIH-
3alUsl AaTOMHBIX OpOUTaNIel HEHTPaJIbHOTO aroMa (MoHa). M30MepHst KOMILIEKCHBIX CO-
eIUHEHUN.

45. DnexkTponuTHYecKas AUCCOLUAIMS KOMIUIEKCHBIX COeIMHEHUH — MepBUYHAs U
BTOpHYHas. PaBHOBecHs B pacTBOpax KOMIUIEKCHBIX COEIUHEHMM: COJbBAaTALlMOHHBIE,
THJIpaTallUOHHbIE, KUCIOTHO-OCHOBHBIE, PEaKIUH 3aMEIICHUs, UHEPTHBIE U JJaOUIbHbIE
KOMILJIEKCHBIC COEIMHEHUS. 3aKOHOMEPHOCTh TpaHcBiusiuua W.N.Yepusena.

46. OcCHOBHBIE TIOJIOKEHHS] TEOpPUM KpHUCTaJUIMueckoro mois. Pacmieruienue
SHEpPruM  O-3JIEKTPOHOB B MOJIAX  PAa3IMYHOW CHMMETPHH:  OKTadAPHYECKOM,
TETPA3PUUYECKOM, KBaJIpaTHOM. DHEPrusl CTa0MIN3aluy MOoJeM JIUTaH10B. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKCBHI. CIEKTPOXMMHYECKUH PpsI  JAUrasioB. KoMIuiekcsl
CHJIBHOTO U c11aboro nosiei, ux KOH(GUTypaly 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue KOMIUIEKCOOOPa30BaHMs Ha NPOTEKaHWE OOMEHHBIX M OKUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKLUH.

48. Bomopo.

Haxoxnenne B mpupone. M3ortonbsl Bomopoma. CTpoeHne aromMa UM MOJIEKYIIBI.
[Tonoxxenune Bomopoma B Ilepmommueckoit Cucreme .M. MenneneeBa. CreneHu
okucieHud. Pu3nueckue M XUMUYECKHE CBOMICTBA BOAOpOAAa. MeToxabl IMOJIydyeHUs
BOJIOPO/Ia B IPOMBIIIUIEHHOCTH U J1a00paToOpuu.

CoennHeHus BOJIOpO/a U UX cBOMCTBA. Tspkenas Boaa. ['mapuasl, rupua-HOH Kak
JIUTaH.

IIpumeneHne Bogopoaa u ero coequHeHnid. Bogopoanas sHepreTuka.

49. Jlutui.

Haxoxnenue B npupone. IlonydyeHne MeTalnIMuecKOro JIMTHS, €r0 XUMHUYECKHE
CBOMCTBA U IPUMCECHCHUC. OTHolIEHHE K KHCJIOTaM, BOJAC U PA3JIMUYHBIM OKUCIIUTCIISAM.



CoenvHEHHs € KHCIOPOIOM, a30TOM M BOJOPOAOM — IOIYYCHHE U XHUMHYECKHE
cBoiicTBa. BakHelimne coequHeHUs JIUTUSA. ManopacTBOpUMBIE COJIM. AKBOKOMILIEKC
JIUTUSL.

50. Hatpwuii, kanuii, pyOouauii, nesuii.

Haxoxnenue B npupoze. IIpupogHeie coeIMHEHUS ET0YHBIX METAJUIOB KaK ChIPbE
XMMHUYECKON NpoMblluleHHOCTH. [lomyyeHne meTamioB B CBOOOJHOM COCTOSHUH, UX
XUMHUYECKHE CBOMCTBA M npuMeHeHne. OTHOLIEHHE K KHCIoTaM, Boje. PactBopenue
LIEJIOYHBIX METAJIJIOB B KUJKOM aMMHAKE.

CoenvHEeHHs C KHUCIOPOIOM — OKCHJIbI, IEPOKCUIBI, CYIEPOKCUIBI M O30HHIBI,
IIOJIy4eHUE, XUMUUECKUE CBOMCTBA U IIPUMEHEHUE.

I'mppunel. ' MapoKcHuIbl MENOYHBIX METALIOB, IIOJYYEHUE, XUMUYECKUE CBOMCTBA
U [puMeHeHue. Baxneilline conu: TrajJoreHujbl, HUTpaThl, KapOOHaThl U
THJIPOKapOOHATHI, MOJIyYeHHE M XUMHUYecKue cBoiictBa. Copa, MOlydeHHE COIBI IO
Conbse u Jlebnany. [Toram. Kanuiineie ynoOpeHusi.

Kom1uiekcHbIe COEUHEHMS IENOYHBIX METAJIOB.

51. Menp, cepebpo, 3050T0. Haxoxxaenue B npupoze. IIlpomblinenHoe nonyueHue
metauioB. CIiaBel MeIM M 30J10Ta, UX CBOIMCTBA U MpuMeHeHue. [lonokeHne MeTanios
B OJICKTPOXUMHYECKOM pSAYy HANpsOHKeHHA. XHUMHUYECKHE CBOMCTBA METAIJIOB,
OTHOIIEHHE K KUCIOTaM U ILEJI0YaM, Pa3TMYHBIM OKUCITHTEISIM.

Coenunenus menu (1) u menu (ll), ux xuMuuyeckue CBOWMCTBA M MPUMEHEHHE.
[Tpumenenne ammuakaTta mMenu (I) A7 OUMCTKH ra30B OT KMCIOpoJa. AMMUAKAT MEAU
(1.

Coenunenus cepedpa (1) u (Il) m ux xumudeckue cBoiicTBa. ManopacTBOpUMBIE
coenuaeHust cepedbpa (l). KommekcHele coenunenust cepedpa (l). BzaummoneiictBue
rajoreHu10B cepedpa (l) ¢ pactBopamMu ammuaka, kapOOHaTa aMMOHMS, THOCYJb(ara
Harpus. CBETOUYBCTBUTEIBHOCTh coerHeHui cepedpa (1).

Kommnekcusie coeaunenust 3omota (ll1) u (l), ux monydeHne M XuUMHUYECKHE
corictBa. Kommnekcusie kucnotsl 30iota (1), llnanuaaeie komriekcst 3oimota (1).

52. bepumnid.

Haxoxnenue B mnpupojae, ModydeHHE MeTauindeckoro Oepumnus. CriaBbl
Oepuiins, UX CBOICTBAa M MPUMEHEHHE. XUMUYECKHE CBOMCTBA OepHILINS, OTHOIICHHE
K KUCJIOTaM, Iejo4YaM, pa3iudHbIM OKUCIuTensIM. OKCU U THIPOKCH OSpUILTHS M UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMITIeKchl oepuiutus (11).

TOKCHYHOCTH COCTMHEHUN OepHILTHS.

53. Maruuii, KaJibIluii, CTpOHITUH, Oapuii.

Haxoxnenue B mpupone, MOJyYeHHE M TPUMEHEHHE METAJUTMYECKOTO0 MAarHUs.
CmiaBel MarHusi, MX CBOMCTBa M nIpuMeHeHue. OTHOILEHHWE MarHusi K KHUCIOTam,
niesioyaMm, pasiiMuHbIM OKUCHUTENsIM. Vcrnonp30BaHMe MarHus s BOCCTaHOBIICHMS
AJIEMEHTOB W3 OKCUAOB. OKCHI M THAPOKCHJ MarHusi, UX CBOWcCTBa. PacTBopeHue
TUAPOKCH/IA MATHUS B COJISIX AMMOHHSL.

[[lemouHo3emMenbHBIE METAUTBl — KaJbIMH, CTpoHIMN, Oapuii. HaxoxmeHue B
npupoae. Ilonmydenne u xumudeckue cBoicTBa MeTauioB. OTHOIIEHHE K BOJE,
KHCJIOTaM, Pa3JIMYHBIM OKHUCIUTENSIM. PacTBOpeHHE METa/UIOB B KHUJIKOM aMMHUAKE.
B3auMopeiicTBue MeTamuioB ¢ KUCIOPOAoM. OKCHIBI, TIEPOKCUIBI U THAPOKCHUIBI, UX



cBoicTBa. ManmopacTBopuMbie conr: cynbdaTsl, GocdaTsl, KapOOHATHI, TIEPEBOJT UX B
pactBop. Cynbdaroxkomiiekc kanbius (11).

Tepmuyeckass aumcconuanusi KapOoHaroB. Heramenas u ramieHas W3BECTb.
JKEcTkOoCTh BOABI U €€ YCTpAaHEHUE.

54. luuk, xaamuil, pryTh. HaxoxneHnue B npupoje, MOJy4EHUE METAIJIOB, MX
npuMeHeHue. HaxokeHue MeTaquioB B 3JIEKTPOXMMHUYECKOM PALY HaIPSHKEHUS.
XuMuyeckue cBoiicTBa. OTHOIIEHUE K KUCTIOTaM, IIeJI0YaM, pa3IndHbIM OKUCIUTEISIM.
OKHCIICHNE METAJUTHYECKON PTYTH 3JIEMEHTapHOH cepoit, xiopuaom xesesa (I11).

AKBO-, TUJIpOKCO-, amMmHauHbie KoMiuiekehl nuHka (1) u xkagmus (11). Coenunenus
pryru (1) u (). Aucnponoprmonuposanue coneit pryru (). Konnenuust uHepTHOI
(6s?) »nexTpoHHOit mapel. B3ammogeiicteue coneit prytu (1) ¢ pacTBopom ammuaxa.
Amunopeakuus. PeaktuB Hecciepa. OcoO€HHOCTH 3IEKTPOIUTUYECKON JUCCOLIHAIIUU
coneii prytu (I1).

TOKCHUYHOCTH KaJIMUS, PTYTH U UX COEAUHECHUH.

55. bop.

Haxoxnenne B mpupoze, IMONydeHHE, XUMHUYECKHe CBOWCTBAa. OTHOIIEHHWE K
KHUCIIOTaM, IIeJoYaM, pa3JInyHbIM OKHUCIMUTENSIM. bopanbl (coenuHeHuss Oopa ¢
BOJIOPOJIOM). TPEXIIEHTOBBIE AIMEKTPOHOASUIIMTHEIE CBSI3U B qubopane. [Ipumenenne
OooprunpuioB. bopHas 1 momuOOpHBIE KHUCIOTHI, UX CONU. MeTa- , 0pTo-, TeTpa- OOpaTkl.
Terpabopar Hatpus (0ypa), 6ydepHbie pacTBOpHI Ha €ro ocHOBe. B3aumoeicTaue 0ypbl
C KUCJIOTaMH | IIETOYaMH.

["amorennapl Oopa kak kucioTel JIptouca. Terpadropoboparsl. Hutpua Gopa
(31600p, OOpPa30H), €ro CXOJCTBO C AIIMAa30M M rpad)uTOM 110 CTPOSHHUIO U CBOHMCTBAM.

[TpumeHeHne coeauHEHUH 60pa, UX TOKCUYHOCTb.

56. AnroMUHMIA.

Haxoxnenne B mnpupoae. Ilomyuenune wmeramnmyeckoro amtoMuHusg. Ero
XUMHYECKHE CBOMCTBA M TpuUMeHeHHe. AmoMuHOTepMHs. CIUIaBbl aTOMUHUSL.
OTHOIIEHNE ATFOMHUHUS K KHCJIOTaM U IIEeJI0YaM, Pa3InYHbIM OKUCIUTeNsIM. OKCHI H
TUAPOKCHU alFOMUHHUS, aTFOMUHATBI ¥ THIPOKCOKOMIUIEKCHI. AJTIOMUHUEBBIE KBACIIBI.
["anorenuap! antoMuHUS Kak KUCIOTH JIbtonca. ['uapugoasroMuHaThl, X CBOMCTBA.

57. I'annuii, U”HAWN, TaJLJIHA.

[TonmyueHne MeTauioB, MX XHMHUYECKHE CBOMcTBa. OTHOILIEHHE K KHUCIOTaM,
miejovYaM, pa3iuyHbIM OKUCIUTENsIM. OKCHABI W THAPOKCHIBI, WX XHMHUYECKHE
cBoiictBa. Coemunenus tamwmus (1) w (11l). ManopactBopumbie comu tammus (1).
OxucnutenbHble cBoiicTBa coearHeHn Tayums (111). TokcuuHOCTh coenuHeHnH Talusl.

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

Haxoxnenue snemeHToB B mnpupoje. llomyueHne MeTamioB M MX HTPUMEHEHHE.
OTHOLIEHHE METANIOB K KHCIIOTaM, IIesioyaMm, pa3iu4HbIM OKHCIUTeNnssM. CXOICTBO
xumuyecknx cBorcTB ckanaus (1) u amomunus (11).

Jlantanuael. X npumeHeHWEe B TEXHHKE. XapaKTEpHbIE CTENEHU OKHUCIICHUS.
OxwucnurtenbHbie cBoiicTBa 1epus (V) u BocctanoBuTenbHbIe cBoicTBa eBporus (11).

AxTuHuael. VX mpuMeHeHHWE B TEXHUKE. XapaKTEepHbIE CTENEHW OKHUCIICHHS.
CoenuHEHNS aKTHHUIOB B BBICOKHX CTCIICHIX OKHUCIICHUS.



Pomp akTHHUIOB KaK MaTEpHUATIOB IS SIACPHON TEXHUKHU.

59. Yraepog.

Haxoxaenne B mpupoje. AIUIOTPOITHBIE MOAU(PUKAIINY YIIIepoaa: anMas, rpadur,
kapouH, ¢pymiepensl. Creknoyrnepos. Ux mpumeHeHue. Yriepoaa Kak BOCCTAaHOBUTEIb
u aacopoenT. KapOuabl n ux cBOWCTBA.

OTtHoleHue yriepoaa K KUCIOTaM, LiejiouaM, pa3iIuyHbIM OKUCTUTENsIM. OKCHUIbI
yriepona. BoccranoButenbHbie cBoiicTBa okcua yriepoaa (11). Kapbonumsr metamios.
VYronbHas KUcloTa, e€ HeycTonunBocTh. Kapbonatsl. KanbluHupoBaHHAs U MUTHEBas
coja.

Cepoyraepo. ['aiorenuabl 1 oKcoraiorenu bl yriepoaa. CoequHeHus yriaepoaa ¢
a30TOM: JMIIMaH, IMAaHOBOJOPOAHAS, IMAHOBASI, U30LIMAHOBASI, TUOIIMAHOBASI KHUCJIOTHI
U ux cond. [{nanuapl ¥ THOITMAHATHI KaK TUTaH bl TOKCUYHOCTH COSIMHEHUH yriiepoa.

60. Kpemuuii.

Haxoxnenue B mpupoze. IloidydeHue KpemMHHS, €ro XHMHUYECKHE CBOMCTBA U
npuMeHeHrne. OTHOIIEHUE KPEMHUS K KHCIIOTaM, IIeI04YaM, Pa3InyHbIM OKHCIUTENSIM.
Oxkcun kpemuus (IV). KpemueBbie kuciotsl U cuidkatsl. JKuakoe crekio. Ksapiuesoe
¥ 00BIYHOE CTEKJIO. ATTIOMOCHIIMKATHI B 1IeOUThI. COSTMHEHUSI KPEMHHUS C TaIOTCHAMH.
['ekcadTopokpeMueBas kucinota. CUITUIUIBI METAJUIOB, HUTPU KPEMHUS.

Ponb snemeHTapHOr0 KPEMHHS M €r0 COSAMHEHHI KaK MaTepHuaioB COBPEMEHHOM
ANEKTpOHUKHU. [I[puMeHeHrne COeTMHEHUI KPEMHUS.

61. ['epmanuii, 0J10BO, CBUHEIL.

Haxoxnenue B mpupone. Ilonydenwe u xumuueckue cBoiictBa. Haxoxxaenue
METAJIJIOB B DJEKTPOXUMHUYECKOM psny HanpsbkeHus. OTHOIIEHHE K KHUCIIOTam,
nienouaM, pa3nuuHbiM - okuciutensiM.  Oxcuasl XO uw XO2 , THIPOKCHIBI,
TUPOKCOKOMILIEKCHI. 0- U [- ONOBsIHHBbIE KUCIOTHL.. Cynb(uabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coenuHeHus cBuHua (1V) kax
OKHUCJIUTEH B KUCJION U 11esI04HO0M cpefax. CBUHILIOBBINA CypUK.

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

62. TutaH, UIUPKOHUH, raQHUHA.

[TonydyeHue mertamnoB, WX cBOilcTBa M mpuMeHeHHe. OTHOIIEHHE K KHUCIIOTaM,
nienoyaM U rajgoreHaM. OKCHIBI, THIPOKCHJbI, OKCOTHIPOKCOCOEIUHEHUS M HX
cBoiicTBa. CTapeHue rupoOKCH/IOB.

[lpumeHeHne TUTaHA, HUPKOHUS, TAQHUS U UX COCTMHEHUH.

63. Banaauii, HHOOUIA, TaHTAII.

[lony4yeHnue, XUMHUECKHE CBOWCTBA, IPUMEHEHHE B KAu€CTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOILIEHHE K KUCIOTaM, IIeouaM, pa3TudHbIM OKHUCIUTENSIM. OKCHIBL,
rajoreHuIbl, OKCOTaJIOT€HU/IbI U COJIH.

64. Xpom, Mmoib1eH, BOTbGhpam.

Haxoxnenne B mpupone. Ilomyuenme.  Haxoxknenwe — meTasioB B
AJIEKTPOXUMHYECKOM psy HampsbkeHus. [IpumeHneHne B kKauecTBe KOHCTPYKITMOHHBIX



MaTepuaioB. XUMHUYECKHUE CBOMCTBA, OTHOILIEHUE K KUCIIOTaM, IIejo4yaM, pa3indyHbIM
okucurensM. CTpoeHHe U CBOMCTBAa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBuTenbHBIE cBOMCTBA. COCAMHEHUS XpoMa
(1), oxcua U TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMILICKCHI. OKHCICHHE COCAMHEHUI
xpoma (). Coenunenuss xpoma (VI): okcua, XpoMoBas U JUXPOMOBAsST KHUCIOTHI,
XpOMaThl U JUXPOMATHI, UX MOJy4YEeHUE, XUMUYECKUE CBOWCTBA U B3aUMHbBIE TIEPEXOJIbI.
OxkucnurenbHple cBoMcTBa coenuHeHuid xpoma (VI) B kucioit W mIenoyHoM cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCHYHOCTH COEITMHEHUI XPOMA.

Ycroituubie coenunenuss moiubaeHa (V1) u Bomedpama (VI). MonubnenoBas
KUJKOCTh Kak peareHT Ha ¢docdar — noHbl. ['erepononucoennnenus. bronorndeckas
POJIb COSMHEHHIA MOJIUOICHA.

65. Mapranen, TexHeluui, peHui.

HaxoxneHnue B mpupo/ie, oJydeHHe MPOCThIX BEUIECTB U X CBOWCTBA.

Kap6ouunbnasie komruiekcsl Mapranna (O) u penus (O). Oxcung ¥ TUIPOKCUT
mapranmna (1), ux cpoiictBa. Okucnenue coenunenuit mapranma (I1) B pasmudHbix
cpenax. Coenunenus mapranma (111).

Oxkcua mapranua (IV) (muposro3ut) U €ero XMMUYECKUe CBOMCTBA, MOBEJICHUE B
KHCJIBIX U IIEIOYHBIX cpefax. OKHCIUTENbHO — BOCCTAHOBUTENbHAS JBOMCTBEHHOCTh
coequHenuil mapranna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENIBHO —
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA M AUCTIPONIOPLIMOHUPOBAHUE.

Coenunenus wmapranna (VII), okcun, mapranmeBas KHCIOTa, IEpMaHTaHATHI,
HoJyueHHe, XMMHYECKHe CBOiCTBa. BiapeiBoomacHocTh okcuaa wmapranma (V).
[lepmaHraHat kamus, €ro OKHUCIMTEIbHBIE CBONCTBA B KHUCIOW M IIEIOYHOM Cpenax,
npuMmenenue. [luponus nepmanranaTa Kauusl.

66. XKene3o, k00anbT, HUKEIb.

Haxoxxnenue B mpupoje, nojaydyeHrne METAJIOB U MX cBoiicTBa. CIUTaBhI Kelesa,
KoOanbTa, HUKEN U uX npuMeHenne. KapOonmmsHble koMIutekcenl xenesa (0), kodbanpra
(0), aukens (0).

Haxoxxnenne MeTajioB B JIEKTPOXUMUUYECKOM Psiy HampspokeHus. OTHOIIEHHE K
KUCIIoTaM, Mienaodam, pasauuabiM okucautensM. JKeneso (I, 1), xobamst (11, 1),
nukens (11, 1), ux okcuapl, THAPOKCUIBI.

AMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, IIMAHHJ- MOH KakK JHTaHAbl B
xomrutekcax skenesa (11, 1), kodansra (I, 1), aHukens (I). Ycnosue ycroitunBocTH
coenunennit kobaneTa (1) u (1) B BogHbix pacTBOpax. OKHUCIUTEIbHBIC CBOWCTBA
coenunenuil xenesa (l11), BoccranoButenbHble cBoiicTBa coenunenuit xenesa (11). Conpb
Mopa. @eppartsl.

JuMeTunrinokcuMar HUKes.

Ponb coenuHenunii xenesza u kKob6anpTa B OMOJIOTHYECKUX MPOIIeccax.

67. [InaTuHOBBIE METAIUTHI (PYTSHHM, POIUA, TAIIaAUNA, OCMUN, UPUIHIA, TNIATHHA).

Haxoxnenne B mnpupojne. IlomoxkeHne MeETamioB B 3JIEKTPOXMMHYECKOM PSIY
HanpspkeHus. [IpruMeHeHne TIaTHHOBBIX METANIOB U UX COSIUHEHH B COBPEMEHHOMN
TexHuke u MenunuHe. CrocoObl TepeBoja IUIATUHOBBIX METAJIJIOB B PacTBOPUMBIE
coenmuaeHus. OTHOIIEHWE TaUTaAWsl ¥ IUIATHHBI K Aapckod Bojake. Pomb
KOODPIMHAIIMOHHBIX COSMHEHUN B XUMUU TUTATHHOBBIX METAJIOB.



68. Asor.

Haxoxnenne B mnpupozae. Ilomydenue u npumeHeHue asora. XUMHUYECKas
MHEPTHOCTh MOJIEKYJIIPHOTO a30Ta U CHOCOOBI ero cBsi3biBaHus. COeTUHEHHUs a30Ta C
BOJOPOJOM. AMMHAK, €r0 XUMUYECKUE CBOMCTBA. KUIKUI aMMHUaK KaK pacTBOPUTEIb.
AMuIpl, UMHUABL, HUTPUAbL. PaBHOBecHs B  BOJAHOM  pPAacTBOpPE aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAKa U €ro CoJIel B BOJHBIX pacTBOpax. AMMMAaK Kak
aurana. CtpoeHue noHa aMMoHus. CoM aMMOHUS, UX TOBEICHUE NIPH HarpEeBaHUH.

I'mapasun u ruapokcunamut. [lonyuenue, ctpoenne, xumuueckue cBoiicrsa. Conu
THJIPA30HUS M TUIPOKCHIAMMOHHUS M UX cBoiictBa. IlpumeHenue ruzapasuHa u
TUIPOKCUIIAMUHA U UX COJIEH B KAUECTBE BOCCTAHOBUTENEH. A3H10BOIOPOAHAS KUCIIOTA,
azunbl. [lomydenue, cTpoeHNe, XUMUYECKHE CBOUCTBA.

Oxkcuabl a3ota. Mx nonmyuenue. Okeun azora (1), crpoenue u cpoiictBa. Okcujt a3ota
(1), crpoenue, mapamMarHeTH3M MOJICKYJIbl, XUMHUECKHE CBOMCTBA. HUTPO3MII-HOH Kak
murana. Oxcupn azora (lll), Tepmuueckas ycTOWYMBOCTh, XMMHYECKHE CBOWMCTBA.
A3zoTHcTas KUCIIOTa, HUTPUTHL. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHAS JBOWCTBEHHOCTD
HUTpUTOB. Hutput-non kak murann. Okcup azora (IV), crpoeHue, mapamarHeTusm
MoJekyibl. BzaumoneiictBue okcuaa azora (IV) co menouamu u Bonoil. Okcun azora
(V), ctpoenme u cBoiicTBa. A30THas KHCJIOTa, IOJYYCHHE B IMPOMBIILIICHHOCTH.
XUMHYECKUE CBOMCTBA a30THOM KHMCIOTHI M HUTpaT-uoHa. CBONCTBA cCMeceil a30THOM
KHCJIOTBI C COJISTHOM (LIapcKasi BOJIKA), TUIABUKOBOM, CEpHOM KucioTamMu. Hurpatel u ux
TepMHUECKas yCTONYMBOCTh. OKUCIUTENbHBIE CBOMCTBA HUTPATOB B pacIljlaBax.

69. ®ochop.

Haxoxxnenue B npupoze. [lonyuenue. Amnotponssie Mogudukanuu pocdopa u ux
PEaKIMOHHAsA CIIOCOOHOCTh. XMMUYECKHE CBOMCTBA, OTHOLIEHUE K KUCIIOTaM, LIeJIouam,
pasnnyHbIM okuciauTensM. DochuH, ero Npous3BOIHBbIC, UX XHMHUYECKUE CBOMNCTBA.
®ocdopHoBatucras U Qocdopucras KucioTbl, ux conu. I[lomyueHue, crpoeHme,
OCHOBHOCTb, BOCCTAHOBUTEJIbHBIE CBOMCTBA.

Oxkcupn ¢docdopa (V), nomyueHue, XuMUYECKHUE CBOWMCTBA, OCYIIAOIIEe JCHCTBHE.
®ochopubie  kucnoThH: MeradocopHas, audpocopHas, oprodochopHas, ux
nojiyueHue, B3auMHble nepexonbl. Pocdarbl, ruaponus ¢ocdaros. bydepHbie
pacTBOpBI Ha OCHOBE (ocHOPHOM KUCIOTHI U €€ COoNeH.

[anorenuasl u  okcorajoreHuasl ¢ocdopa, uUX TIOJIydyeHHE, CBOMCTBA,
B3aMMOJEICTBHE C BOJOM.

[Tpumenenue pochopa u ero coenuneHnit. @ocopHbie y100peHHUs.

70. MbIIbSIK, CypbMa, BUCMYT.

Haxoxnenne B mnpupome.  Ilomyuenme.  I[lonokeHme — MerayuioB B
AIIEKTPOXMMHUYECKOM psily HampspbkeHus. OTHOLIEHHE K KUCJIOTaM, IIEeJIoYaM,
pa3iauuHbIM okucauTensiM. CoeqUHEHHs] C aKTUBHBIMM METaUIaMH M BOJIOPOJIOM.
CBolicTBa BOJOPOAHBIX COEIMHEHUH, CTpOEHHE MOJeKysl. OKCHUIbl, THIPOKCHIBI,
ranorenuasl  Mbrmbska(lll), cypemsi(lll), Bucmyra(lll), ux xwumuueckue cBOHCTBa.
Oxcoranorenubl cypsMsl (1) u Bucmyra (111).

Coenunenns mpimbsika (V), cyppmbl (V). OKCHabl, THAPOKCHIBI, TATOTEHHUIBI, UX
XUMHYECKHE CBOMCTBA. BUCMyTAaTHI, X MOJy4YE€HNE U OKACIUTEIbHBIE CBOWCTBA.

Cynbdust mermbsika (111, V), cypemsl (11, V). Tuoconu. Cynedun Bucmyra (111).

TOKCMYHOCTh COEIMHEHUH MBILIbSKA, CYPbMbI U BUCMYTA.



71. Kucnopo.

Haxoxnenue B npupoae. Amnorponust kuciopoaa. CTpoeHne aToMa U MOJIEKYJIbI
kuciaopona. PuU3ndYecKue M XMMHUUYECKHE CBOICTBA KHUCIOPOJA U €ro NPUMEHEHHE.
[TonydyeHue KUCIOpoJa B NPOMBIIUICHHOCTH M Jabopatopuu. OKCHIBI OCHOBHBIE,
KHCJIOTHBIE U aM(pOTepHbIE. | MAPOKCHUIIBI U TUAPOKCOKOMILICKCHI.

O30H, €ro nojay4eHHe ¥ XMMHYECKHE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUIBI.
O30H B atMoc(epe, “030HOBBIC JIBIPHI .

Bona. Anomanus e€ HeKOTOpbIX Ppu3nUecKkuX cBOcTB. CTpOeHHE MOJIEKYJIbl BOJIBI.
Accoumanusi MoJeKyl BoAsl. Boma kak pacTBOpHUTENb. OIEKTPOJIUTHUECKAs W
TEPMHUUECKasl TUCCOLMALMSA BOJbl. XMMUYECKHE CBOWCTBA BOJbI. AKBOKOMILJIEKCHI U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe Ki1aTpaThl HA OCHOBE BO/IBI.

Ilepoxcun BOmOpOAa, €ro IOJyYEHUE, XUMUYECKHE CBOMCTBA U IIPUMEHEHHE.
[lepokcun Bomopoda Kak OKUCIMTENb M BoccTaHOBUTENb. Ilepokcuael u
MEPOKCOKUCIIOTHI, CYNEPOKCUABl — UX TMOJy4eHHe, XHMHUYECKHe CBOMCTBA U
IPUMEHEHUE.

72. Cepa.

Haxoxnenue B mpupoie, MOMyYeHUE SJIEMEHTAPHOM Cepbl. AJUIOTPOMHUS.
XuMHYecKue CBOMCTBA cepbl U €€ mpuMeHeHue. OTHOIIEHUE K KHCIOTaM, Ilejodyam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBoaopol, €ro MOJYYEHHME MU XUMHUYECKHE CBOMCTBA. MajaopacTBOpUMBIE
CynbQuIbl, CHOCOOBI TepeBeAcHUss B pacTBOp. OKHCICHHE MalIOPACTBOPUMBIX
cynb(hua0B a30THOM KucinoTol. [lomucynbhuasl, cynbdan (MHOrOCEPHHUCTBIN BOAOPON),
UX CBOWCTBA.

Oxkcun cepol (IV), ero mnomydyeHue B MNPOMBIIUIEHHOCTH U J1a0OpaTOpuH,
XUMHYECKHE CBOWCTBA. TOKCHYHOCTH AMOKcHIa cepbl. CepHHUCTas KuciaoTa U eé
ycTonunBOCTh. Cynb(UTHI U THAPOCYIbPUTHI, UX THAPONU3. Cynb(UT- MOH KaK JTUTAH].
BoccranoBurenbsHble cBoiicTBa okcuaa cepbl (1V), cepHHUCTON KUCIOTHI, CYIb(UTOB.
JUTHOHUTBI, TUTHOHATHI — MX XUMUYECKHUE CBOMCTBA.

Tuocepnast kuciora u Tuocynbdar Harpus. Tuocynbdar HaTpus Kak
BOCCTAaHOBUTENb U Jiuran. Paznoxxenue tuocynbdara cepedpa.

Oxcun cepsl (V). [Tonyuenue, crpoenue mosekyisl. CepHas kuciota. HuTpo3usiit
U KOHTAaKTHBI CcHocoObl TMOJy4YeHUs. XHUMHYECKHE CBOMCTBA CEpHOW KHUCIOTHI.
IIpumenenue. [leruapatupyroliee IEMCTBUE KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.
Mucepnas xucnora. Oneym. IlepokcocepHsle kuciotel U ux conu. llomyuenuwe n
cBoMcTBa. ['amorennipl M okcoranoreHu sl cepsl. [loayuenne, B3anMOAENCTBHE C BOJON
U C pacTBOpaMHU LIEJIOYEH.

73. CeneHn, Temnyp.

Haxoxnenne B mpupoze, nosydeHue. Ajuiorponuss. OTHOLIEHHE K KHCIOTaM,
1ies1049am, pa3iMuHbIM OKUCITUTESIM.

Coeaunennus ¢ BogoponoM. Oxenapl XO2 u XO3. Kucnors! Ha nux ocHoBe. OpTo- u
MeTa- (GOpMBI  TEJTYpOBOM  KUCIOTHI. OKHCIUTEIBHO — BOCCTAaHOBUTEIbHAS
JBOMCTBEHHOCTh coeanHenuii cenena (1V) u tennypa (1V). TokcuuHOCTh ceneHa u ero
COCTUHEHUN.

74. @Top.



Haxosxnenue B npupose (TuraBukoBbii mmart). [lomydenue ¢propa, ero XuMuueckue
CBOWCTBA W NpHUMEHeHHe. Marepuanbl, yCTOMYMBBIE IO OTHOIIEHHIO K (ropy.
B3aumoneiictBue ¢rTopa ¢ BOmOH, pacTBopamu Imienoded. DTOPUABI KUCIOPOJA.
dropoBoopoa, GTOPOBOIOPOIHAS (IIITABHKOBAsl) KUCIOTA, XMMUYECKHE CBOICTBA U
npuMeHeHue. Poilb BOJOPOIHBIX CBsI3eH B CBOMCTBaX (DTOPOBOMOPOAHON KHCIOTHI.
I'unpodropunsl. @ropua — Mo kak jurani. CoeauHeHus ¢Gropa ¢ OJaropogHBIMU
razamu.

75. Xmop.

Haxoxnenue B mpupoxe. [lomydueHune B HPOMBIIIJICHHOCTH M JiabopaTopHH,
XUMHUUYECKHE CBOICTBA U IPUMEHEHUE. XJIOPOBOJOPO/ U XJIOPOBOJOPOIHAS (COJISHA)
KHCJI0Ta, IIOJyYEHUE, XUMUUECKHUE CBOICTBA, IPUMEHEHHE. XIIOPUA — MOH KaK JIUTaH/I.

B3aumoneiictBue xiopa ¢ BOAOH (XJIOpHas BOJA), PACTBOpPAMHU ILEJIOYEH,
KOHCTaHTbl PaBHOBECHSI.

Coenunenus xyopa c¢ kuciopoaoM. Oxcua xisopa (l), xjgopHoBaTHucTash KUCIOTA,
TUIMOXJIOPUTHI, TOJYy4YeHHE, CBONCTBA. J(MCIPOMOPLMOHUPOBAHUE TUIIOXIOPUTOB.
XnopHast (OenunbHas HW3BeCcTh), €€ cBoiictBa W mpumenenue. Okcua xiopa (1V).
JucnponopioHMpOBaHUEe B BOJHBIX U IIETOYHBIX pacTBOpax. XJOpPHUCTas KHUCIOTa,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKUE CBOICTBA M INPUMEHEHHE.
Xsopat kanust (0epToJIeTOBA COJIb) U €70 OKUCIUTEIBHBIE CBOMCTBA. XJIOpAT Kajlus KaK
TBEPI0A3HBIA OKUCTUTEND. JJUCIPOTOPIIMOHUPOBAHHE XJIOPATOB.

Oxkcuapl xnopa (V1) u(VINl), ux B3aumoxeiictBue ¢ BoAol. XJOpHas KUCIOTa U
NepXJIopaThl, UX MOJIyYeHHEe, XUMHUECKHUE CBOMCTBA U MPUMEHeHHe. B3pbiBoonacHOCTh
MEPXJIOPATOB TSKEIBIX METAIIOB.

ConocTaBneHue KUCIOTHBIX U OKHCIUTEIbHBIX CBOWCTB KHCIOPOJICOAEPIKALIUX
KHUCTIOT XJIopa. TOKCUYHOCTH XJIOpa U €ro COSAMHEHU.

76. bpom, nop.

Haxoxnenue B mnpupoje, MOIydeHHE, XMMHYECKHE CBOMCTBA M IPUMEHEHHE.
PactBopumocTs OpomMa M uHOAa B BOJAE M OPraHUYECKUX PACTBOPHUTEIISX.
[Tonuranorenuasl. IloBenenue OpoMa M MoAa B BOJAE M ILEJIOYHBIX pacTBOpax,
KOHCTaHTHI paBHOBecus. Peakius Opoma u nosa ¢ THOCyab(haToOM HaTpHsL.

bpomoBogopon, OpomoBojopogHas — kuciaora, Opomuasl.  MomoBonoporn,
MOJ0BOJOPOAHAS KUCHO0Ta, Hoauasl. [lonydyenne n xummuueckue cpoiictBa. bpomun- u
MOJIM/I— MOHBI KaK JIUTAH[IbI.

Kucnopoaconepkaiue KucioTsl 6poMa 1 Moaa U ux coiu. CrocoOsl NOIy4eHus U
XUMHYECKHE cBolcTBa. bpoMHOBaTas M MoAHOBaTas KUCIOTHI, OpOMHas U HOJHAA
KHUCJIOTHI U UX coJid. OCOOEHHOCTH THAPATHBIX (POPM MOAHOM KUCIOTHI.

Wntepranorenupl. POTOp-XJIOp YriaeBOAOPOAbI, AKOJIOTMYECKUE MOCIEACTBUS
MIPUMEHEHUS.

77. bnaropoiHbie ra3sl (Tenuii, HEOH, aprOH, KPUIITOH, KCEHOH, PajloH).

Haxoxnaenne B mpupoze, monydeHwe U mpuMeHeHne. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK ATOMOB OJIATOPOTHBIX T'a30B. CIIOCOOBI MONTYYSHUS COSAMHEHUIA
0JIarOpOHBIX Ta30B.

Oxkcodropuapl, OKCHABI U  KHCIOPOJACOAEpKAllMe  KUCIOThl  KCEHOHa.
B3aumopeiictBue (GTopuoB KCEHOHA C BOJAOM U pacTBOpaMu Iienodei. XuMHueckue



COCIMHECHUS NIPYruX OnaropogHbiX Ta3oB. [IpuMeHeHHe OJIaropoJHBIX Ta30B M UX
COEIMHEHMI.

K sKk3amMeHy MOMyCKarOTCsl CTYIEHTHI, BBHIMOTHHUBINNAE BCE (POPMBI TEKYIErO KOHTPOJIS.
IIpu cnaue sk3aMeHa, CTYJEHT ITOJIy4aeT TPU BOIIPOCA U3 IIEPEUHs, IPUBEICHHOTO BBIIIIE.
BpeMmst moaroToBkM CTy€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeToanueckne MaTepuajbl Ui ONpe/eeHUs] MPoLeAyp OLEHUBAHUS 3HAHMIA,
yMeHHi, HaBBIKOB H (WJIH) ONbITA [eSTEIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(¢popMupoBanus KoMNeTeHIH.

[IpoMexyTouHass arTecTals TO JUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CII6I'TU(TY) 016-2015. KC YKBU. ITopsiaok nmpoBeneHus 3a4€TOB B 9K3aMEHOB.



