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1. IlepevyeHb NIaHMPYEMBbIX pPe3yJbTATOB 00y4eHUsI N0 AUCHMIIUHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH pe3yJIbTaTaMHU 0CBOEHHS 00pa30BaTe/bHON MPOrpaMMbl.
B pesynbrare ocBoeHus1 00pa3zoBaTeIbHON MPOrpaMMBbl OakalaBpuaTa 00yJaronuics

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/I$I 110 JUCHUILIJINHE:

KO,I[ N HAUMCHOBAHHEC

KOI[ 1 HAMMCHOBAHUC

[Tnanupyemble pe3yiabTaThl

WHJUKaTopa o0yJeHus
KOMIICTCHITUH

JOCTHKEHUS! KOMIIETEHLIUN (neckpunTopsl)
OIIK-1 OIIK-1.1 3uanue | 3HATH:
Crocoben Hn3y4arhb, (byHI[aMeHTaHBHBIX OCHOBHBIC 3aKOHBI
aHaJIM3UPOBATh

. 35 ; 5 XUMHUYECKHIX 3aKOHOB, | CCTECTBCHHOHAYYHBIX IUCLHUILINH

HCIIOJI30BaTh o

MEXaHHU3MOB  XHUMHYEcKux | O CTPYKTYPE U CBOUCTBAX
MEXaHU3MBI

XMMHYECKUX PEAKIUH,
IIPOUCXOSAIINX B
TEXHOJIOTUYECKUX
npoueccax u
OKpY’KarollleM MHUpe,
OCHOBBIBAsICh Ha
3HAHUSIX O CTPOECHUU
BELIECTBA, IPUPOAC
XUMHUYECKOH CBS3H U
CBOMCTBAx Pa3IM4HbIX
KJIACCOB XUMHYECKHX
3JIEMEHTOB,
COEIMHEHUH, BELLIECTB
U MaTepuajoB

peakuuii, INpeBpalicHUN W
CBOMCTB BEILECTB.

MaTepuaioB

(3H-1);

Ymersn:

UCIOJIb30BaTh 3TH 3aKOHBI JJIs1
[IPOBEJICHUS PACYETOB IIpU
pELIeHNH IPUKIAIHbIX 3a1a4

(Y-1);

Baagern:
HaBbIKAMH MCIOJIb30BAHUS ITUX
3akOHOB U TexHooruii (H-1).

2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOIrpaMMblI.

JucuuruinHa oTHOCUTCA K 06s3arenbHol yactu (b.1.0.09) u usyuaercs na 1 kypcee, 1 u 2
cemecTp.

B MeronnueckoM miaHe AUCUUIUIMHA OMHMpaeTcss Ha 0a30BbIi Kypc OOIMIEXMMUYECKONW U
MaTE€MaTU4YeCKON MOATOTOBKH, ITOJTYYEHHBIN B IIKOJIE.

[TonydeHHble B poliecce U3yueHus: JUCHUILINHBI «O011asi 1 HeOpraHu4ecKasi XuMHsD)
3HaHUS, YMEHUS M HaBBIKM MOTYT OBITh MCIIOJIb30BaHbl B HayYHO-HCCIEI0BAaTEIbCKONH padboTe
GakanaBpa U MPH BBHIIIOJIHEHNUH BBITYCKHOM KBaJIM(UKATMOHHONW PaOOTHI.



3. O0beM JUCHUILIMHBI.

Bug yae6Ho# paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas popma

o0yJeHus
O01mast Tpy10eMKOCTh TUCHUILIHHBI 12/432
(3AYETHRIX ENMUHUIY AKATEMAYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 246
3aHATHUS JCKIIMOHHOTO THIIA 108
3aHATHSI CEMUHAPCKOTO TUIIA, B T.4. 126
CEMUHApPHI, MPAKTUICCKUE 3aHATHUS 72
nabopaTopHbIE pabOTHI 54
KkypcoBoe npoektupoBanue (KP unu KIT) -
KCP 12
JIpyTrHe BUIbI KOHTAKTHOM pabOTHhI

CamocrosiTesibHas padoTa 114

®opma Tekyuiero kourpoJas (Kp, pedepar, PI'P, acce)

®opma npome:kyTouHoii arrectamuu (KP, KII, 3aueTt, sx3aMeH)

Ox3ameH 1 u 2
cemectp (72u4.)




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

3auaTus

CEMHUHApPCKOIo

THIIA,

aKaJICM. 4acChbl

) =
<
= < =
Ne & = 3 Q OP'*)
| HaumenoBanue 2 = 5 ‘2 =
n/ g = QS 2 =
pasjena JUCIUTUTAHBI = - 8 = S
I < = 9 O = ©
= =S -2 = 0
“glEd2 | E | EE| 2
= & s g g5 g = o
; = = ; o o = =
TS| g8 | | 2¢ &
S slOE |5 |03 &
[Tepunoanueckuii 3aKOH U CTPOCHHUE aTOMa. 10 4 2 OIIK-1
1
XUMHYECKast CBSA3b U CTPOEHUE MOJIEKYJI. 10 4 2 2 OIIK-1
2
TepMoxumusi U DJIEMEHTHl XHMHUYECKOU 8 4 2 2 OIIK-1
3 | TepMOJMHAMUKH.
XHUMHYECKOE  paBHOBECHE. Kuneruka 8 4 2 1 OIIK-1
4 | XUMHUYECKUX PEaKIUH.
PacTBopbl siekTponuToB M paBHOBecus B | 14 10 4 1 OIIK-1
5 | pacTtBopax
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 12 4 4 2 OIIK-1
6 | mporeccel.
KomnuiekcHble coeTuHeHus!. 10 6 4 2 OIIK-1
7
Uroro 1 cemectp | 72 36 18 12
Xumust  snementoB | um Il rpymnn 6 6 2 16 | OIIK-1
8 | Ilepmomnueckoit CUCTEMEI.
Xumusa osnementoB Il u IV rpynn 6 6 8 16 | OIIK-1
9 | Ilepumonnueckoit CUCTEMBI
Xumust d—anementoB V. — VI rpynn 6 6 10 18 | OIIK-1
10 | Ilepuonuueckoit Cuctembl
Xumuss p- osnemertoB Y (VA) rpymmsl 6 6 6 18 OIlK-1
11 | Ilepuonuueckoii CucTeMsl.
Xumus p- snementoB VI (VIA) rpynmsr 6 6 8 18 | OIIK-1
12 | Ilepunomuueckoiit CrctemMbl
Xumus p- anementoB VI rpymmer (VIIA) 6 6 2 16 OIlK-1
13 | Ilepuoauueckoit Cucremsl.
Uroro 2 cemectp | 36 36 36 102
108 72 54 124




4.2. 3aHaTHA JEeKIMOHHOI0 THIIA.

Ne
HammMmeHnoBaHue TeMBbI OObeyM, |HMHHoOBanmoHHas
paszznena
Y KPaTKOE COZIep)KaHNE 3aHATHS aKaJ. 4ackel dopma
JICITUTLIAHBI

1 [lepponnueckuil 3aKOH U CTPOEHUE aToOMa. 10

2 XUMHYECKas CBS3b U CTPOSCHUE MOJICKYI. 10

3 Tepmoxumus u 3JIEMEHTBI XUMUYECKON 8
TEPMOIUHAMUKHU.

4 Xumuyeckoe paBHOBecue. KHHETHKAa XMMHUYECKHX 8
peaKIuid.

5 PactBOopbl  2JIEKTPOIMTOB W pPAaBHOBECHS B 14
pacTBopax

6 OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE TIPOIECCHI. 12

7 KoMIuiekcHbIE COEAUHEHNS. 10

8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6
Cucremsl.

9 Xumus snementos 1 u IV rpynn Ilepuonnueckoit 6
Cucremsl

10 Xumust  O-smementoB V. — VI rpymn 6
[Tepuoanueckoit CucteMbl

11 Xumuss  p-  oamementoB Y (VA)  rpymnmsl 6
[Tepuoanueckoit CucteMsl.

12 Xumuss  p- omementoB VI (VIA)  rpymmos 6
[Tepunoanueckoit CucteMbl

13 Xumus p- anementoB VII u VI rpynoer (VIIA, 6

VIIIA)) ITepuonnyeckoit CUCTEMBI.




4.3. 3aHATUS CEMHMHAPCKOT0 THIIA.

4.3.1. CemuHapbl, NPaKTHYeCKHE 3aHATHSA

Ne HaunmenoBanue TeMsl Obnewm,
paszena [Ipumeuanus
U KpPaTKOE COJIepKaHHUE 3aHATHS aKaJ. 4ackel
JUCLUIUIMHBI
1 [lepuonuyeckuii 3aKOH U CTPOEHUE aTOMA. 4
2 XuMHYECKas CBA3b U CTPOCHUE MOJIEKYJL. 4 I'pynmnosas
JICKYCCHS
3 Tepmoxumus U 3JIEMEHTBI XUMUYECKOH 4
TE€PMOIMHAMUKH.
4 Xumuueckoe paBHoBecue. KuMHeTHKa XMMMUYECKHX 4
peaKkuuid.
PactBopel  3JIEKTPOIMTOB M PAaBHOBECUS B 10 I'pynnosas
5 pacTBopax JUCKYCCHUS
OKUCIINTENIBHO-BOCCTAHOBUTEINIbHBIE ITPOLIECCHI. 4
6
7 KommiekcHble coeiuHeH . 6 I'pynnosas
TIICKYCCHS
8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6
Cucremsl.
9 Xumus snemerToB |1 u IV rpynn Ileprnoanueckoit 6
Cucremsl
10 Xumust  O-smemento V. — VI rpymn 6
[Tepunoanueckoit CucteMbl
11 Xumuss  p- omementoB Y (VA)  rpymimsl 6
[Tepuoanueckoit CucreMsl.
12 Xumuss  p- onmementoB VI (VIA)  rpymmosr 6
[Tepuonnueckoit CucteMbl
13 Xumus p- snementoB VII u VIII rpynnsr (VIA, 6

VIIIA)) ITepuonnyeckoiit CUCTEMBI.




4.3.2. JlabopaTopHbIie 3aHATHS.

Ne HaumMmenosanue TeMbl O0ObeMm,
paszena [Ipumeuanus
U KpPaTKOE COZIEepKaHHUE 3aHATH aKaJ. 4ackel
JVCLIATUTHHEI
2 XuMuyeckas CBSI3b U CTPOCHHE MOJIEKYJI. 2
3 Tepmoxumus u 3JIEMEHTBI XUMUYECKON 2
TEPMOIUHAMUKHU.
Xumnueckoe paBHOBecue. KMHETHKAa XUMUYECKHUX 2 VYcerHbii
4 peaKkuuid. ompoc
PacTBOpbl  27EKTPOJIMTOB W paBHOBECUS B 4 ['pymnmoBas
5 pacTBopax JUCKYCCUS
OKHCINTENHEHO-BOCCTAHOBUTEIbHBIC TIPOIECCHI. 4 YcTHbil
6 onpoc
7 KommnekcHpie coennHeHu . 4
Xumus snemenToB | u |l rpynn Ilepuonnyeckoii 2
8 Cucremsl.
Xumus snementoB 1 u IV rpynn Ilepuonnyeckoii 8
9 Cucremsl
Xumuss  d-smementoB V. — VI rpynn 10 I'pynnosas
10 [lepuoanueckoit Crucremsl JUCKYCCUs
Xumuss  p- omementoB Y (VA)  rpymisl 6
11 [Tepuoanueckoit CucreMsl.
12 Xumuss  p- omementoB VI (VIA)  rpymmosr 8 I'pynnosas
[Tepuoanueckoit Crucremsl JIUCKYyCCUs
13 Xumuss  p- onementoB VIl rpymmer  (VIIA) 2

[Tepuoanueckoit CucreMsl.




4.4. CamocTosiTesqibHAsA padoTa 00y4arommxcsi.

Ne [Tepeuenp BOPOCOB LIS O0newm, dopma
pasieia CaMOCTOSITENTLHOT'O U3yUCHHS aKaJ. 4ackel KOHTPOJIS
JVCLIATUTHHEI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aTOMa. 8 [MucbmenHbIi
orpoc
5 XuMHYECKas CBA3b U CTPOCHUE MOJIEKYJL. 8 [IncemenHsbIi
orpoc
3 Tepmoxumust u AJIEMEHTHI XUMHYECKON 8 YcrHbIit
TEPMOJUHAMUKHU. orpoc
4 Xumuueckoe paBHoBecue. KumHeTMKa XMMHMYECKHX 8 VYcerHbii
peaKuuid. onpoc
PacTBOpEBI 37EKTPOIUTOB U PABHOBECHUS B PACTBOPAX 8 [TuceMeHHbIi
5 ompoc
OKHUCINTENEHO-BOCCTAHOBUTEIbHBIE TIPOIECCHI. 4 [MuceMeHHbIi
6 orpoc
7 KomriuiekcHeie coequHenusl. 4 [TuceMenHbI
orpoc
Xumus snementoB | u |l rpynn I[lepmoguueckoit 8 YcTHBIT
8 Cucremsl. onpoc
Xumus snemenToB |l u IV rpynn Ilepuonnueckoii 8 VYcerHbii
9 Cucremsl ompoc
Xumust  d-snementoB V. — VI rpymn 8 [InceMeHHBIM
10 Ilepuognueckoit Crucremsl OIpoc
Xumuss  p-  onementoB Y (VA)  rpymibl 8 [TucbmenHbII
11 [Tepuoanueckoit CucreMsl. onpoc
12 Xumuss  p- omementoB VI (VIA)  rpymmbs 8 VYcerHbiit
Ilepuognueckoit Crucremsl o1poc
13 Xumuss  p- oanmementoB VI rpymmer  (VIIA) 8 VYcrHbII
[Tepuoanueckoit CucreMsl. onpoc

10




5. IlepeyeHb y4eOHO-METOAHYECKOr0 ol0ecnevyeHHsl s CAMOCTOSATEILHOH padoThI
o0yyaromuxcs Mo JMCHHUIIHHE.

Meroanyeckue ykazaHus st 00y4aroIuXcst 10 OPraHu3aluy CaMOCTOSATEIBHON PadOThI
[0 JUCHUIUIMHE, BKIIOYAs IepedYeHb TEM CaMOCTOSATENBHOW paboThl, (OPMBI TEKYILEro
KOHTPOJIA IO AUCHUILUIMHC H Tpe6OBaHI/ISI K HUX BBIIIOJHCHUIO Pa3MCUICHBI B 3J'I€KTpOHHOI>'I
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @oHI OLIEHOYHBIX CPEICTB Il MPOBEAeHUS NIPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLIMMCS MEpPONPUSATHHA TEKYIIEro KOHTPOJIS
HO3BOJISIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBI YPOBEHb («yIOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIM JUIsl BCEX JJIEMEHTOB
KOMIIETEHIIMH MPEBbIIIEH (JOCTUTHYT) NOPOTOBBI YPOBEHb OCBOEHUSI KOMIIETECHIIMM Ha JAHHOM
JTarne

[TpomexyTouHasi arTecTalys Mo JUCHUILIMHE TPOBOAUTCS B popme 3k3ameHoB (1 u 2-
CEMECTBI).

K crnaue 5Kk3aMEHOB JOIYCKAaIOTCSA CTYIEHTHI, BBINOJHUBIIME BCE (POPMBI TEKYIIETO
KOHTPOJIS.

DOK3aMeHbl IpelyCMaTpUBaIOT BbIOOPOUYHYIO IMPOBEPKY OCBOEHHUS NPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHUUN U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMH.

[Ipu cmaue sk3aMeHa, CTYIEHT IOJIy4aeT TPU BOIPOCAa U3 MEpPEUHsl, BpeMs MOJArOTOBKU
CTYJEHTa K YCTHOMY OTBETY - 10 30 MuH.

®OHJ OLIEHOYHBIX CpCACTB IO NUCHUIIIIMHE ITPEACTABIICH B HpI/IJ'IO)KeHI/II/I Ne 1

VYueOHas JAUCLMITIIIMHA <<O6111a51 N HCOPTraHNYCCKasA XUMUA»

Ix3amenayuonnsviii ounrem No

1. Pannycel atoMOB, MX U3MEHEHHME B Iepuoaax U rpymnnax llepuoamueckoit
CHUCTEMBI. 3aBHCHMOCTH KHCJIOTHO-OCHOBHBIX CBOMCTB COCJIWHEHUS OT
paauyca HeHTPATbHOTO aToMa.

2. DK30- MW DJHIOTEPMUYECKUE peaKuuHh. TepMOXMMHUYECKHE YpABHEHHS.
N3MeHeHue cTaHIapTHOW SHTAIBIIUN B XUMUYECKOW PEAKIUH.

3. Ponb MOJICKYJI PaCTBOPUTCIIA B IIPOLECCaAX BHCKTPOHI/ITH‘ICCKOﬁ JAUcCCcoluranuu.

Fnz[paTaumI U TUApaTHasg 000J104Ka MOHOB. AKBaKOMILIECKCHI METAlJIOB, HUX

11


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

7. IlepeyeHb y4eOHbIX U3aAHMI, HEOOXOAUMMBIX JJIA OCBOCHMS JUCHMILIHHbI
a) neyaTHbIE U3TAHMS:

1. Cysopos, A.B. O6mas xumus: YueOnuk ans By3oB / A.B. CyBopos, A.b Hukonbckunii. —
Cankr-ITerepOypr: Xumus, 2007. —623 ¢. — ISBN 5-93808-129-7.

2. TonbOpaiix, 3.E. [IpakTuKyM 1O HEOpPraHMYECKOH XUMHU (C OCHOBAMU KayeCTBEHHOTO
nonymukpoananu3sa) / 3.E. ['ons0paiix. — Mocksa: Anbsac, 2013. — 350 c. — ISBN 978-5-903034-
27-7.

3. bammakos, B.M. TepMoxumusi u 3JIEeMEHTapHBIE OCHOBBI XMMHYECKON TEPMOJIMHAMUKHU:
yueOHoe mocooue / B.WM. bammako, T.b.IlaxomoBa; MunucrepcrBo 00pa3oBaHHMS W HAyKd
Poccuiickoit  ®eneparpyn,  Cankr-IlerepOyprckuii  TOCYIapCTBEHHBIM — TEXHOJMOTMYECKHHA — MHCTUTYT
(Texamueckuii yHuBepcrteT), Kadenpa neopranmueckoit xvmvum. — Cankr-IlerepOypr: CITOI'TU (TVY),
2019. -45c.

4. bammakos, B.M1. Honnbie peakuuu: npaktukym /B.U. bammakos, E.A. Anekcanaposa,
T.b. ITaxomoBa; MunuctepcTBo 00pazoBanus U Hayku Poccriickoit Deneparmm, Cankr-TlerepOyprekuit
TOCYJIApPCTBEHHBIN TEXHONOTMYECKUI MHCTUTYT (TexHuueckuii yHuBepcureT), Kadenpa neopranmueckoit
xumun. — Caskr-TlerepOypr: CITOI TU (TY), 2019. — 38 c.

5. bammakos, B.1. I'ereporenusie paBHOBECHS: npaktuky™m / B.W. barimakos,
E.A. Anexcanaposa, T.b. [TaxomoBa; MunucrepctBo o6pasoBanusi U Hayku Poccutickoit deneparyu,
Cankr-IlerepOyprekuii  TOCYIapCTBEHHBIA  TEXHOJIOTUUECKAN WHCTUTYT —(TEXHHUUYECKUM YHUBEPCHTET),
Kadenpa reoprarmdeckoit xummm. — Cankr-Ilerepoypr: CIToI T (TY), 2018. — 29 c.

6. bBbammakos, B.U. I'omorenunsie paBHOBECHS B pacTtBopax 3IIEKTPOIIUTOB:
npaktukyM / B.. bammaxkos, E.A. Anekcanaposa, T.b. [TaxomoBa; MuHHCTEPCTBO 00pa3oBaHus 1
Hayku Poccuiickoii ®enepary, Cankr-IleTepOyprekuii rocynapcTBEHHbI TEXHOMOTMYECKUA HHCTUTYT
(Texumueckuii  yHuBepcuteT), Kadenpa neopranmueckoii xumun. — Cankr-IlerepOypr: CIIOITU (TVY),
2018. - 28 c.

7. bammakos, B.1. KomniekcHbie COCIUHEHHS: npaktuky™m / B.W. BaniMaxkos,
E.A. Anekcannposa, T.b. [TaxomoBa; MunucrepctBo o0pasoBanusi U Hayku Poccuiickoit denepatiy,
Cankr-TlerepOyprekuii  TOCYIapCTBEHHBIA  TEXHOJOTUUYECKAM MHCTUTYT (TEXHHUYECKUM YHUBEPCHUTET),
Kadenpa reopranmdeckoit xummm. — Cankr-Ilerepoypr: CIToI TH (TY), 2019. — 38 c.

8. OkuCIUTENbHO-BOCCTAHOBHUTEIHHEIC peaKkuuu: npaktikym / B.W. barmakos,
E.A. AnexcannpoBa, T.b.IlaxomoBa, T.B.Ky3nenosa; MunucrepctBo 00pa3oBaHUsI M HAyKU
Poccuiickoit  @enepariy,  Cankt-IlerepOyprekuii  rocyJapCTBEHHBI — TEXHONOTMYECKUH — MHCTUTYT
(TexHnueckuii  yHuBepeurer), Kadenpa neopranmueckoit xumum. — Cankr-IlerepOypr: CITIOI'TU (TY),
2018. - 34 c.

9. [Ilanuna, H.C. DnexTpoHsl B aToMax M Mojekyiax. Yacte 1. DnekTpoHsl B aToMe: yueOHOe
nocobue / H.C. [lanuna, A.W. ®umep, A.H. BensieB; MunucTepctBO 00pa3oBaHHMS W HAyKH
Poccuiickoit  ®eneparpyn, Cankr-IlerepOyprckuii  TOCYapCTBEHHBIA — TEXHOJMOTHMYECKHHA — MHCTUTYT
(Texanueckuii yauBepenteT), Kadenpa neopranmueckort xumumn. — Cankr-IlerepOypr: CIIOITU (TV),
2016. - 53 c.

10. AxwmetoB, H.C. O6mass u Heoprannyeckas xumus: YueOHHK / H.C. AxmetoB — CaHKT-
[TetepOypr: Jlanp, 2014. — 752 c. — ISBN 978-5-8114-1710-0.

11. OO6mas u Heopranuueckass xumus: T.1. Teoperndyeckue ocHoBbl xumuu / Bopoober A.D.,
KysznenoB H.T., Huam3e A.}O. [u nap.]; mon penmakuuerr A.D. BopoOseBa. — Mocksa:
Axanemkaura. 2004. — 371 c. - ISBN 5-94628-129-1.
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12. OOGmast u Heopranuveckass xumus: T.2. XuMHUECKHe CBOWCTBA HEOPTaHUYECKUX BEIICCTB
/ BopoowseB A.®., Kysuenos H.T., [{usamze A.1O. [u np.]; mox penakiuerr A.®. BopoObepa. —
Mocksa: Akagemknaura. 2007. —544 c. - ISBN 5-94628-256-5.

13. bammakos, B.M. Knaccel Heoprannueckux coeauHeHui: yue6. mocooue / B.M. bammakos,
C.A. CumanoBa, H.M. bypmuctpoBa; MunucrepcTtBo obpasoBanus U Hayku Poccuiickort Deneparmm,
Cankr-IlerepOyprekuii  TOCYIapCTBEHHBI  TEXHOJOTMUYECKA MHCTHTYT (TEXHHUYECKUM YHHUBEPCHTET),
Kadenpa neopranmyeckoii xumun. — Cankr-IlerepOypr: CII6I'TU (TY), 2007. — 35 c.

14. Bammakos, B.M. TaOmuipl OCHOBHBIX CBOMCTB DJJEMEHTOB U HX COCAUHEHHUI: METO/I.
ykaszanus / B.W. bammakos, A.B. 3unuenko, H.M. bypmucrtpoBa; MuHHcTepcTBO 00pa3oBaHus 1
Hayku Poccuiickoit @eneparn, Cankr-IlerepOyprekuii rocyiapCTBEHHbBIA TEXHONOTMYECKUA WHCTUTYT
(Texamueckuii yHuBepcrteT), Kadenpa neopranmueckoit xumvmn. — Cankr-IlerepOypr: CITOI'TU (TVY),
2018. -42c.

15. Kucenesa, H.II. CrexuomeTpuyeckue 3aKOHBI XHUMHUU. ATOMHBIC, MOJEKYISPHBICE |
MossipHble  Macchl:  yue0. mocobme / H.IIL Kucenésa, E.W. Macnos, T.b. ITaxomoBa;
MunucreperBo o6pasoBanusi 1 Hayku Poccuiickoit @enepaiwy, Cankr-IlerepOyprekuii rocy1apcTBeHHBII
TEXHOJIOTMYECKHI MHCTUTYT (TexHuueckuid yHuBepcuterT), Kadenpa neopranmueckort xumumn. — CaHKT-
[TerepOypr: CIIOI TU (TY), 2007. — 26 c.

16. Xumus osnementoB. Yacth 1. S-anmementsl: yue6. mocobue / B.W. bammvakos,
E.A. Anekcannposa, T.b. [laxomoBa; MunucrepctBo oOpazoBanusi U Hayku Poccuiickort Deneparmm,
Cankr-IlerepOyprekuii  TOCYIapCTBEHHBIA  TEXHOJIOTUYECKAM MHCTUTYT —(TEXHHUYECKUM YHUBEPCHUTET),
Kadenpa neopranmyeckoii xumim. — Cankr-IlerepOypr: CIT6I' TU (TVY), 2008. — 78 c.

17. TonwOpaiix, 3.E. Coopuuk 3amauy u ynpaxHenuilt mo xumuu / 3.E. ['onbOpaiix — Mocksa:
Actpens, 2004. —383 c. - ISBN 5-17-011684-5.

18. bammakoB, B.M. Xumnueckoe paBHOBecue: ydeOHoe mocobue / B.U. bammakos, T.b.
[TaxomoBa; MunncTepcTBO OOpazoBanuss u Hayku Poccmiickori ®eneparmm, Cankr-IlerepOyprekwit
TOCYJIApPCTBEHHBI TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuil yHusepcurer), Kadenpa Heopranuueckoi
xuvun. — Caskr-TlerepOypr: CITI6I TU (TY), 2019. — 42 ¢

19. Dnektrporsl B arome. OCHOBHBIC TEOPETUYCCKUE TOJOKEHUS W KOHTPOJIBHBIC BOIPOCHI:
yuebHoe mnocobue / H.C.Ilanuna [u nap.]; MunucrepctBo oOpasoBaHust M Hayku Poccuiickoit
Oenepary,  Caskt-IlerepOyprekuif  rocyIapcTBEHHbI  TEXHOJIOTMYECKMIT MHCTUTYT — (TEXHUUYECKHIA
yHuBepcureT), Kadenpa neopranrdeckoii xumrm. — Cankr-Ilerepoypr: CITOI TU (TVY), 2018. — 63 c.

20. bammakoB, B.M. Mapraunen, texueuuii, peauii: Yuebnoe nocodue / B.U. bammaxkos, E.A.
AnekcannpoBa, T.b. I[Taxomoma; MunncrepctBo oOpazoBanmsi W Hayku Poccuiickoit deneparmiy,
CaHkT-ieTepOyprcKuii  rocyIapCTBEHHBIH  TEXHOJOTMYECKHMI  MHCTUTYT  (TEXHUYECKUI
yauBepcuteT), Kadenpa neoprannueckoit xumun. — Cankr-Ilerepoypr: CIIOI' TU(TVY), 2020. —
35c.

0) J1eKTPOHHBIE y4eOHbIC H3IAHUA:

1. bammakos, B.M. TepMoxumus U 37eMEHTapHbIE OCHOBBI XUMHUYECKONH TEPMOAMHAMUKHU:
yuebHoe nocobue /B.U. bammakos, T.b. [TaxomoBa; MuHucTepcTBO 00pa3oBaHus U HAYKU
Poccuiickoii deneparmn, Cankt-IleTepOyprekuii TocyIapCTBEHHBIH TEXHOIOTMYECKHI MHCTUTYT
(Texanueckuii yHuBepcrteT), Kadenpa neopranmdeckoit xummn. — Cankt-IlerepOypr: [6. u.],
2019. — 45c¢. // CIHOI'TU. Dnextponnas Oubmmoreka. — URL: https:/
technolog.bibliotech.ru (mata o6pamenus:10.09.2020). — Pexum goctyma: mis
3aperucTpup. MOJIb30BaTENEH.
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. bammaxkos, B.W. Nonnsie peakiuu: npaktuky™m / B.W. bammakos, E.A. Anekcannposa,
T.b. [TaxomoBa; MunucTepcrBo oOpazoBanusi M Hayku Poccuiickoii Deneparmy, CaHKT-
IleTepOyprekuii  TOCYAApCTBEHHBIM TEXHOJIOTWYECKU HMHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa neopranmueckort xumun. — Cankr-IlerepOypr: [6. u.], 2019. — 38 c. // CIIGI'THU.

OnektponHas  OmbOimmoreka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obparmenus:10.09.2020). — Pexxum mocTyma: s 3aperucTpup. M0JIb30BaTEIICH.
. bammakoB, B.M1.  T'ereporennbiec  paBHOBecus:  mpaktukym /  B.W. bammakos,

E.A. AnekcanapoBa, T.b. IlaxomoBa, MwuHHCTEpCTBO 00pa3oBaHusi W Haykd Poccuiickoid
Oenepary, CaHkt-TlerepOyprekuii rocy/IapCTBeHHBINA TEXHOIOTYSCKUI MHCTUTYT (TEXHHISCKHIA
yauBepentet), Kadenpa neopranmueckoi xumun. — Cankr-TlerepOypr: [6. u.], 2018. — 29 c. //
CIIGI'TU. Dnextponnas oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
obparmenus:10.09.2020). — Pexxum mocTyma: s 3aperucTpup. MoJIb30BaTeIICH.

. Bammakos, B.1. T'oMoreHHble paBHOBECHS B PacTBOpaxX 3JIEKTPOJIMTOB: MPAKTHKYM /
B.U. bammmakos, E.A. Anekcanaposa, T.b. ITaxomoBa; MuHHCTEpCTBO 00pa30BaHKS U HAYKH
Poccuiickoit deneparmu, Cankr-IlerepOyprekuii rocyiapcTBEHHbIA TEXHONOTUYECKU MHCTUTYT
(Texamyeckuii  yHuBepcuteT), Kadenpa neopranmyeckoit xumun. — Caskr-IlerepOypr: [6. u.],
2018. — 28c¢. // CII6I'TU. Dmnexrponnas Oubamoreka. — URL: https://
technolog.bibliotech.ru (mara oOpamenns:10.09.2020). — Pexum pgocryma: uIis
3aperucTpup. NoJb30BaTENEH.

. bammakos, B.M1. KommiekcHbie coenuHenus:: mnpaktukym / B.U. bammakos, E.A.
Anexcanapona, T.b. [TaxomoBa; MunmcrepctBo o0pasoBanmsi 1 Hayku Poccuiickoit deneparmu,
Cankr-IlerepOyprckuii  rocyapCTBEHHbII ~ TEXHOJIOTMYECKUH ~ MHCTUTYT  (TEXHMYECKHI
yHuBepeureT), Kadenpa neopranmdeckoid xumun. — Caskr-IlerepOypr: [6. u.], 2019. — 38 c. //
CIIGI'TU. Dnektponnas Oubmuorexka — URL: https:// technolog.bibliotech.ru (mata
obparmenusi:10.09.2020). — Pexxum noctyma: j1st 3aperucTpup. MoJIb30BaTeNICH.

. OKHCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu: mnpaktukyM / B.WM. bammakxos, E.A.
Anekcanapona, T.b. Ilaxomoa, T.B. Ky3nenosa; MunucrepctBo 00pa3oBaHMsi U HayKH
Poccuiickort deneparmu, Cankt-IlerepOyprekuii ToCyIapCTBEHHBIM TEXHOMOTMYECKHA MHCTUTYT
(Texamyeckuii  yHuBepcuteT), Kabenpa neopranmdeckoit xumun. — Caskr-IlerepOypr: [6. u.],
2018. — 34 c¢. // CIGI'TU. Dnekrponnas Oubmmoreka. — URL: https:/
technolog.bibliotech.ru  (mara o6pamenns:10.09.2020). — Pexum goctyma: s
3aperucTpup. MOJIb30BaATENCH.

. INanuna, H.C. DnexkTpoHbl B aTtoMax W MoJiekynax. Yacte 1. DIEKTpOHBI B aTOMe:
yaeOnoe nocobue/H.C. [Nanuna, A.W. Gumep, A.H. benser; MunucrepctBo oOpa3oBaHusi 1
Hayku Poccuiickort ®eneparmy, Cankr-IlerepOyprekuii  roCyaapCTBEHHBIM  TEXHOTOTMUESCKUI
MHCTHUTYT (TexHuueckuil yauseperteT), Kadenpa neopranmueckoii xumun. — Cankr-IlerepOypr: [6.
u.], 2016. — 53c. // CII6GI'TU. Dnextponnas Oubmumoreka. — URL: https://
technolog.bibliotech.ru  (mara oOpamenns:10.09.2020). — Pexum pgocrtyma: IS
3aperucTpup. Moab30BaTENEH.

. bammakos, B.M. TaOnuiibl OCHOBHBIX CBOMCTB 3JIEMEHTOB U MX COCAUHEHHUI: METO.,.
ykazanuss / B.M. bammakoB, A.B. 3unuenko, H.M. bypmucrpoBa; Munucrepcto
obpazoBanusi u Hayku Poccmiickoit ®eneparmm, Cankr-IlerepOyprekuii  ToCyIapCTBEHHBII
TEXHOJIOTMYECKU MHCTUTYT (TeXHUUYeCKui yHuBepcuteT), Kadempa HeopraHmdeckod XUMHH. —
Cankr-TlerepOypr: [0. u.], 2018. — 42 c. // CII6I' THU. Dnexkrponnas oubmmoteka. — URL:
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https:// technolog.bibliotech.ru (mata o6pamenus:10.09.2020). — Pexxum goctyna: amis
3aperuCTpUp. MOJIb30BaTENICH.

Axwmetos, H.C. O6mias u Heopranndeckas xumus: YdueOuuk / H.C. AxmetoB — CaHKT-
[TerepOypr: Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3 // Jlanb: 31eKTpOHHO-
oubmmoreunas cuctema. — URL: https:// e.lanbook.com (mgara ob6pamenns:11.09.2020). —
Pexxum 1ocTyma: 1o moAmucKe.

10. bammmakoB, B.M. Xumudeckoe paBHOBecue: yueOHoe mocobue / B.M. bammakos, T.b.

[TaxomoBa; MunucrepctBo oOpasoBanusi M Hayku Poccmiickort ®eneparpm, CaHKT-
[leTepOyprekuii  TOCYIapCTBEHHBIA TEXHOJIOTUUECKUM WHCTUTYT (TEXHUYECKUM YHHUBEPCHUTET),
Kadenpa neopranmdeckoit xumim. — Cankr-IlerepOypr: [6. u.], 2019. — 42 ¢. // CIIGI'TH.
OnektponHas  OuOmmuorexka. —  URL:  https:/  technolog.bibliotech.ru  (mara
obpamienns:10.09.2020). — Peskum 1ocTyma: s 3aperuCcTPHp. MOJIb30BaTENCH.

11. 9J'IGKTp0HBI B atoMe. OCHOBHBIE TEOPETUYECCKHUEC IMOJIOXKCHUA W KOHTPOJIBHBIC BOIIPOCHI:

yaeOnoe mocodbue / H.C. Ilanuna [u ap.]; MunmcrepctBo o0pazoBanms U Hayku Poccuiickoi
Oenepary, Cankr-IlerepOyprekuii rocy/1apCTBeHHbINA TEXHOIOTHMYECKUI MHCTUTYT (TEXHUYECKUIA
yHuBepeureT), Kadenpa neopranmdeckoii xumun. — Caskr-IlerepOypr: [6. u.], 2018. — 63 c. //
CIIGI'TU. Dnexrponnas oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
obparmenusi:10.09.2020). — Pexxum nocTyma: j1st 3aperucTpup. moJib30BaTeNICH.

12. bammmakos, B.M. Mapranen, TexHenuii, peauii: yaeonoe nocodbue / B.W. bammakos, E.A.

Anekcannposa, T.b. [laxomoBa; MunucrepctBo 00pazoBanust 1 Hayku Poccuiickoii Deneparmm,
Cankr-nierepOyprckuil TOCYAapCTBEHHBIH TEXHOJIOTUYECKUNH HHCTUTYT (TEXHUYECKHUI
yauBepceuteT), Kadenpa neoprannueckoit xumun. — Cankr-Ilerepoypr: CIIOGI TU(TY),
[6. u.], 2020. — 35 <c. // CIIOI'TU. DOnekrponnas Oubmuorexka. — URL:
https://technolog.bibliotech.ru (mara obpamenus: 16.10.2020). — Pexxum goctyna: st
3aperucTpup. Nojab30BaTesen

8. Ilepeyenr pecypcoB HHPOPMAUMOHHO-TEJEKOMMYHHUKAINMOHHON  CeTH

«I/IHTepHeT», H606XOIII/IM])IX AJisi OCBOCHHUA JUCHUIIJIUHBI.

y4eOHBIi IIJIaH, PIIJI u yu4eOHO-METOINYECKHE MaTepHaIbl:

https://media.technolog.edu.ru

3HGKTpOHHO'6I/I6HI/IOTe‘{HLIe CUCTCMBI:

CII6I' TU: snekTpoHHO-0MONMMOTEYHAst cucteMa: caiT. — Cankr-IlerepOypr, 2011 —. —

URL.: https://technolog.bibliotech.ru —Pesxum moctyma: it 3aperucTpHp. MOJIb30BaTeIIeH.

Jlanb : 37€KTpOHHO - OubnuoTeuHas cuctema : cait. — Cankr-IlerepOypr, 2016 —. —

URL: https://e.lanbook.com

Jns co3pgaHusi MHAMBUIYANbHBIX 3a/JaHUM 1 CaMOCTOSTENIbHOW paboThl CTYJEHTOB
c(OopMHpPOBAH KOMITBIOTEPHBIM OaHK JaHHBIX, COAEPXKAIIMKA MaTepuans MO BCEM TeMaM,
NpECTaBICHHBIM Ul CaMOCTOATENbHOW paboThl. Ha ocHoBe OaHka HaHHBIX cO3/laHa WU
3¢ (}EeKTUBHO HCIOJIb3YETCS KOMIIBIOTEpHasl Iporpamma s (OpPMHUPOBAHUSA COAEPKAHUS
CaMOCTOSITENIbHBIX padOT MHAUBUIYATLHO Ul KaXA0ro cryaeHTta. [Iporpamma gaer mmpoxue
BO3MOXXHOCTH BapbUpOBAaTh HE TOJBKO COAEpNKAHHME 3aJlaHuil MO pPa3IMYHBIM TeMaM U HUX
COYETaHUsIM, HO TaKXKe UX 00beM.
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9. MeToauyecKue yKa3aHus JJ1sl 00y4aIOIIUXCS M0 OCBOEHUIO TUCIHUILTUHBL.
Bce Buapl 3ansTuii mo aucuumiuHe «OOmas W HEOpPraHWYECKass XUMUS» TPOBOIITCS B
COOTBETCTBUU € TpeOoBaHusMU cienyromux CTII:

CTII CII6I'THU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHaphl H
npakTHueckue 3ansatus. Oomue TpedoBaHus K OpraHu3aluy U MPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasl yueOHbIx 3aHsaTui. JlJabopaTopHbIE 3aHATHS.
OO6mue TpeboBaHMs K OPraHu3alry U MPOBEACHHUIO.
CTII CIIGI'THU 048-2009. KC VYKJIB. Bunbel yuebHbIX 3ansaTuil. CamocTosTenbHas

iaHupyemasi pabora cryaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CIIoI'TH 016-2015. KC YK/IB. ITopsaok npoBeAeHUs 32a4€TOB U IK3aMEHOB.

[TnanupoBaHue BpeMeHHU, HEOOXOJMMOTO Ha W3yYeHHE ITAHHOM MUCIMIUIMHBI, JIy4lle
BCEr0 OCYILECTBIISAIThH Ha BECh CEMECTP, IPELyCMAaTpUBas IPU 3TOM PETryJspHOE MOBTOPEHUE
IIPOMJEHHOI0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM NPABWIBHOW OpraHM3aluy y4eOHOro Impouecca i CTYACHTOB
ABJIAETCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansATus CTyAEHT NOJDKEH MPUXOAMUTH, MMesl Oara)k 3HaHUN M BOIIPOCOB IO YyXkKe
U3Y4YEHHOMY MaTepuainy.

10. ITepeyens HHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIL3yeMbIX NMPHU OCYIIECTBJICHUHU
00pa30BaTeIbLHOIO Mpolecca Mo JUCIUIIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B ydeOHOM mpoliecce 1O JaHHOM JUCHUIUIMHE TPEIYCMOTPEHO HCIOJIb30BaHUE
MH(OPMaLIMOHHBIX TEXHOJIOTH:

YTEHUE JIEKIUI C UCIIOJIB30BAHUEM CIalA-NIPEe3eHTalUM;

B3aUMOJICHCTBHE C OOYYAIOIIMMUCS TOCPEICTBOM JJIEKTPOHHOM HMH(POPMAIIMOHHOMN
00pa3oBaTenbHOMN Cpebl.

Pa3paborana u wucmonb3yercs B y4eOHOM TIpoIlecCe KOMIIBIOTEpHAs MporpamMma
«Tpenaxep-koHTpOdEp» MO TPEM OCHOBOMOJATAIONIMM TEMaM HAuyajJbHOrO MEpHUoaa
oOy4deHus:

- KJIACChl HEOPTAHUYECKUX COCTMHEHUI
- OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIINU
- peaKIuu HOHHOTO OOMeEHa.

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

porpamma’’, HO3BOJISIFOIIAsT ONIEPATUBHO MPOBEPATH 3HAHUS CTYJEHTOB.

10.2. IIporpamMHoOe oOecneyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI.
CnpaBouno-nionckoBas cuctema «Koncynprant-Ilmoc»
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WWWw.chem.msu.ru — obyuaromue pecypcbl Xumuueckoro dakynsrera MI'Y;

DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI, IIpeIaraeMble OubIMoTEeKOMH
CIIGI'TU (TY).

WuTepHer-pecypcesl:

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

2. DnekTponHas oubauoreka «budimmorex»

3. Caiit EBpornelickoro naTeHTHOro BeA0MCTBa. Pexxum gocryna
http://ep.espacenet.com.

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

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

6. WznarensctBo IEEE. Pesxum moctyma - Www.ieee.org,

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

8. Hayunbiii neatp CHEMWEB. Pexum goctyma - www.chemweb.com,

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

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

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

11. bubnuoreka mnareHTtoB. Pexxum poctyma - www.uspto.gov, 12. Xumuueckas

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

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

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

15 bubnunoreka. Pesxum gocryma - www.diss.rsl.m,

16.bubanoreka. Pexxum qocryma - www.biblioclub.ru,

17. Caiit o HanotexHoziorusx Nel B Poccuu. Pexxum noctyna - www.nanonewsnet.m.
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11. MarepuajibHO-TeXHHYECKAs 0a3a, HEO0OX0AMMAas VISl OCYLIECTBJIEHUS 00Pa30BaTEeILHOIO Mpolecca 1Mo AUCHUIJInHe

n/a

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

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

Anpec (MECTONOJIOKEHNE) TOMEIIECHUH JUIs
IPOBEJICHUS BCEX BUIOB y4eOHON
JeSITeTLHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAHOM (B CIIy4ae peain3aiun
00pa3oBaTeIbHON MPOrpaMMBbI B CETEBOI
(opMe TOTIOTHUTENBHO YKa3hIBACTCS
HAaNMMCHOBAHUC OpraHu3alnu, C KOTOpOﬁ
3aKJIFOUEH JJOTOBOP)
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VYyeOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MocxkoBckuit mip.n1.24-26/49 mur.I’

32

OO61as u HeopraHuyeckas: XuMUs

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

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

Y4eOHble ayIUTOPUU I TPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUIA:

- yueOHbIe ayautopuu 254, 259 na 30

MOCaJ0YHBIX MECT, 000PY/I0BaHHbBIE MEOEIIBIO,

CTEKJISIHHBIMHU JOCKaMHU, TOYKaMu aocTymna Wi-

Fi B uaTepuer

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

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

000py0oBaHHBIE MEOENbI0, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1a00PaTOPHBIX 3aHIATHIA

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

MockoBckuit nip.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 nurt. A,
nomerieHue 71-H, Nel5 (77 kB.M), moMmeIieHue
32-P, NeNe3.5 (90+89 kB.M) ( BTOpOH 3TaxK).

Kaeapbl HEOPraHNYECKON XUMHUU:
Jlaboparopusiii 3as1 Nel (90 kB.m),
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nabopatopHbIii 3a51 Ne2 (89 kB.m),
nabopaTtopHbiit 3251 Ne3 (77 kB.M).
JlaGopaTopHble 3aJibl OCHAILIEHBI TOCKaMH,
BBITSDKHBIMU IIKa(haMu, 1a00paTOPHBIMH
CTOJIaMH, TOPKAMHU C PeaKTHBaMH,
neaTpudyramu —T30 -9, BoasHBIMEU OaHIMU
-23 wT, ra30BbIMU TOPEIKAMU 21T,
mukpockonamu JIOMO -12 i,
anekroporuutku Tesler — 20 T, Becsl
texuunyeckue ET-60011-E, nabopamu
CTEKJITHHOU U (aphOopoBOH 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, Dnexrporutku Tesler — 20 mr,
Becwl rexanyeckue ET-600I1 -E Toukamu
noctyna Wi-Fi B unTepHer

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

Komnara Ne 20 kad. HeopraHu4ecKkoi XuMHU:
MOMeIIeHUE, 000pyA0BaHHOE CTEITaKaAMH,
BBITSDKHBIMH 1IKaamu, IpeccaMu, IeuaMu;
MacTepckasi, 000pyI0BaHHAsI BEPCTAKOM,
CBEPIIMIILHBIM, TOKAPHBIM, (hPE3EePHBIM,
TOYMJILHBIM, OTPE3HBIM U IITU(OBATBHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

MockoBckuit mip.j1.24-26/49 nur. A,
nomenienue 32-P, (BTopoii aTax).
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Omneparmonnas cuctema MicrosoftWindows 10
Professional, cpok neiictBust 1o nexadps 2020
r.;

MicrosoftOfficeStd, AxkageMuueckast TULIEH3HUA,
cybmunen3noHHbIi 1oroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICUeHUE
KasperskyEndpointSecurity,
CyOnuieH3uoHHbIN goroBop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
CyOnuieH3uoHHbIN goroBop Ne279/2018 ot
10.12.2018 1. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).
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12. OcoO0eHHOCTH OCBOEHHS IMCHUIUVIMHbI WHBAJIMIAMHM M JMUIAMH C OTPaHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
OCYILECTBIISICTCS B COOTBETCTBHM ¢ [lonoskeHueM o0 opraHM3alnuy Y4eOHOro Iporecca s
00y4eHHsT MHBAIMJIOB M JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3710poBbsi CIIOI'TU (TVY),
YTBEPKIECHHBIM pekTopom 28.08.2014r.

IIpunoxenue Ne 1
K paboueli mporpamMme JUCIUTITHHBI

®oH/1 OLIEHOYHBIX CPEICTB
JJIS IPOBEJACHUS NIPOMEKYTOYHOM ATTECTALUM 110
aucuumianne «OQ0mas u HeopraHuvecKast XuMusi»

1. IlepeyeHb KOMIIETEHIMI U ITANIOB UX (P)OPMUPOBAHMS.
KomMnerennuu
Jran
HNupexc DopMyTHPOBKA
(opmupoBanus

OIIK-1 | CrocobeH u3yyarb, aHAIU3UPOBATh, UCIIOIBb30BaTh MEXAHU3MbI | TPOMEKYTOUHBIN
XUMUYECKHUX PEAKIUH, TPOUCXOAAIIMX B TEXHOJIOTMYECKUX
IIPOLIECCAX U OKPYXKAOILEM MUPE, OCHOBBIBASICh HA 3HAHUSX O
CTPOEHUHU BEUIECTBA, MPUPOJE XUMHUUECKOHN CBSI3U U CBOMCTBAX
Pa3IMYHBIX KJIACCOB XMMUYECKUX DJIEMEHTOB, COCAUHEHUH,
BEILECTB U MaTE€pPUAJIOB
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2. Iloka3areau u KPUTCPUHU ONCHUBAHUSA KOMIIeTEHIIUI Ha PA3JTUYHBIX dTalmax ux (l)opan()BaHuﬂ, mIKaJIa OoncHuUBaHUusA

Kon u naumenoBanue [Nokazarenu chopMHUpOBaHHOCTH Kputepuit YpoBHU CHOPMHUPOBAHHOCTH
WHIUKATOPA JTOCTIDKCHHUS (mecKkpunTOPHI) OIICHUBAHUS (ommcaHue BEIPAKEHHOCTH IECKPHUIITOPOB)
KOMIICTCHIIMH «yIOBJICTBOPHUTEIIEHOY «XOpomo» «OTIIMYHO»
(TIOpOTOBBIIT) (cpemumutii) (BBICOKHIA)
OIIK-1 3Harh: OtBeTbl Ha | Mmeer npencrasnenue | Jlaér  omnpenenenus | [IpaBunbHO 0ObsICHSIET
CriocoOeH M3ydaTh, OCHOBHBIE 3aKOHBI Bonpocsl Ne 1-77 | 00 OCHOBHBIX | OCHOBHBIX  IIOHATHUH | IIOHATHS U TEPMUHBI
aHaJIM3UPOBATh, €CTECTBEHHOHAYYHBIX K 3K3aMEHY XUMHUYECKUX XAMHH, XOPOILIO 3HAET | XUMHUH, 3HAET
HCII0JIb30BAaTh JUCLHIIINH O CTPYKTYpE U TEPMHUHAX, HO JA€T UX | XUMUYECKHE CBOMCTBA | XUMHUUYECKHE CBOMCTBA
MCXaHU3MBI _ | cBOMCTBAaX MaTepHAIIOB, X OIPEICIICHNs] HEYETKO | BEILECTB U | BEIIECTB U
XUMHYECKUX PEAKIUH, N
B3aUMOICHUCTBUHU C MaTEpPUAIIOB MaTepralioB
MPOUCXOISIIIUX B . . v v v
OKpYKaroIIeH Cpeaon, HOIIMU
TeXHONOLHUCCKIX Py LIEH CPEOH, , MEET MCII0JIb30BaTh MEeT YBEPEHHO | YMEET NpaBUIIbHO
npoleccax 1 (3H-1); XUMHUYECKHUE IIOHSTHUS | UCIIOJIb30BATh HUCIIOIB30BATh
OKpY>KarollleM MUpeE, YmMmern: W TEPMHUHBI, HO JAE€T | OCHOBHBIE TEPMHHBI U | MIOHATHUSA U TEPMHUHBI
OCHOBBIBAsICh Ha HCMOJIb30BaTh 3TH 3HAHUS IS Hux ONpEACIICHUS | TOHATHUSA XUMHUH, | XUMUH, XUMUYECKHE
SHaHUAX O CTPOCHUHU pEIIEHNs TPUKIIAIHBIX 33034 HEYETKO XUMHUYECKHE CBOMCTBA | CBOMCTBA BEIIECTB U
BeILeCTBa, TIPHPO/C (V-1); BEILIECTB U | MaTepuasoB
XUMHUYECKON CBSA3U U
N Baagern: MAaTEPHaJIOB
CBOWCTBAX Pa3jIMYHbIX _
KJIACCOB XuUMUUeckux | HaBbIKaMHU HCTIOJIR30BAHUA STHX Nwmeer Bnageer, Ho HeuéTko | Bnazmeer u nmpaBHUIIBHO
JJIEMEHTOB, 3HaHMM I pCIICHMA Y/IOBJIETBOPUTEbHBIE | HA3bIBAET, OOBACHSIET Ha3bIBaCT, 0OBSICHSICT
COEIMHEHNH, BEIECTB NPUKIAAHBIX 3a1a4 (H-l)- HaBBLIKU TMOHATHA U TCPMUHBI MOHATHS U TCPMHUHBI
U MaTepruajioB HCIIOJIF30BaHUS XHMHH, XUMAYECKIE XHMHH, XUMAYECKIE

OCHOBHBIX TOHITHU U
3aKOHOB XUMUH

CBOMCTBA BEIIECTB U
MarepuaioB

CBOWCTBA BEIIECTB U
MaTepuaioB

[lIxana onenuBanust coorserctyer CTO CIIGI TU(TY):
MPOMEXKYTOUHAs aTTeCTallUs MPOBOJAUTCS B (pOpME SK3aMEHOB, PE3YJIbTAT OLIEHUBAHUS — «OTIUYHOY, «XOPOILI0Y», «YAOBIETBOPUTEIHHOY.
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3. KoHTpoabHble 3ajaHusi JI TPOBeJAEHUS] NPOMEKYTOUYHON AaTTecTaluu
(3Kk3ameH).
Bomnpocsl Kk 3k3ameny.

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJENM cTpoeHus aroMma. [lnane-
TapHas Mojesb atoMa Pezepdopnra. KBaHTOBBINM XapakTep MOIJIOUIEHUS U U3-
Jy4eHUs dHepruu aromamu. KBaHTOBas MOJENb CTPOCHHs aTOMa BOJOPOJA 110
bopy.

2. KopnyckynsspHO-BOJHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[lpunnun  HeompeneneHHocTH  ['elizeHOepra. BonHoBas  ¢yHKIUSA.
KBantroBomexannueckas Mmojenb crpoenus aroma llpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIE uncia. DHEpPrus 3JIEKTPOHA B OCHOBHOM U
BAJICHTHO-BO30Y KICHHBIX COCTOSHUSIX aToma. S-, P-, d-, f-cocTosiHus 31ekTpo-
Ha U COOTBETCTBYIOIME UM (DOPMBI JIEKTPOHHBIX 00IAKOB.

4. MHOro3neKTpoHHble aTOMbl. KBaHTOBBIE UMCIIa U HOPSIOK 3allOJHEHUS HJIEK-
TPOHHBIX CJIOEB U 000JOYEK MHOTOAJIEKTPOHHBIX aTOMOB: IPUHIUI MUHUMYMa
sHepruu, npuHuun Ilaynu, npasmwio XyHaa.

5. S-, p-, d-uf- anemenThl. PacnosioxeHue 3JIeKTPOHHBIX 00JIaKOB S-, p-u d- opOH-
Tajie B MPOCTPAHCTBE BOKPYT AApa.

6. Ilepmommueckuit 3axkoH [[.M. MenneneeBa. Ilepuommyeckas cucreMa
AIIEMEHTOB KaK €CTECTBEHHAs! KJIaCCU(DUKALIKS HIIEMEHTOB MO0 CTPOSHHUIO BHETI-
HUX 3JIEKTPOHHBIX 00Oosiouek atoMoB. Ctpykrypa Ilepmoanueckoil cuctemsl.
ITepuonsl, rpynsl, noarpynmnsl. [TogHbIE 1 HENOIHBIE TEKTPOHHBIE AHAJIOTH.

7. Ilepuonuyeckue CBOWCTBA aTOMOB: PAIUYC, SHEPrUs HMOHHU3ALMU, SHEPrUs
CpOACTBA K  DJJEKTPOHY,  DJIEKTPOOTPULATENBHOCTb,  OTHOCHUTEJIbHAS
anekTpoorpuuaresnbHocts (030). Ilepuoauueckne cBoicTBa cOeIMHEHM: CO-
CTaB, CTPOEHHE, KUCIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTh M3MEHEHHUsI CBOMCTB AJIIEMEHTOB B MOJTPYIAX — BTOPUIHAS
NIEpUOIUYHOCTb. Hemepmonnueckue CcBOMCTBA  aTOMOB. J(MaroHanbHOE
CXOJCTBO IEMEHTOB B llepnonnueckoii cucreme.

9. IlpuunHa 0Opa3oBaHUs XMMUYECKOH cBA3H. KBaHTOBOMEXaHMUECKOE ONHCaHHE
XUMHUYECKOU CBSI3M B MOJIEKYJIe Boxoposa 1o I'eiitiiepy - JIonaony. Meros BaneHTHBIX
cBsizell. KoBaneHTHas cBA3b. MexaHHM3Mbl 00pa30BaHUS XUMHYECKOH CBs3u: OOMEH-
HBIH, IOHOPHO-aKLENITOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHU OKUCJIEHMSI JIEMEHTOB. XapaKTePUCTUKU
XUMHUYECKON CBSI3U: DHEPIHsi, UIMHA, KPAaTHOCTb, MOJSPHOCTh. THUIBI XMUMHYECKUX
cBsizelt (o-, 7~u &-cBsi3n). HanmpaBieHHOCTh W HACHIIIaeMOCTh KOBAJIGHTHOH CBsi3u. Mo-
JIEKYJIbI C HEYETHBIM YHCIIOM AJIEKTPOHOB.

11. I'ubpuamn3zanus aToMHbIX opOuTaneil. Teopust OTTaTKUBaHUS O-CBSA3BIBAIOIINX
U HEMOJIEJICHHBIX IEKTPOHHBIX map ['mmnecnu. ['eomerpuueckoe cTpoeHHE MOJIEKY,
MOHOB M KOMIUIEKCHBIX COEAMHEHUH. J[eToKaan30BaHHAas 7-CBA3b.

12. IlonApHOCTH MOJEKYJ U MOHOB. JIMaMarHUTHBIE U TAPAMarHUTHBIE MOJIEKYIIbI.
CBs13b MAarHUTHOTO MOMEHTA C YHCJIOM HECHapEHHBIX AJIEKTPOHOB.
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13. Meron MoneKysIpHBIX opOuTaneii. (OCHOBHBIE TIOJOXKEHUS METOJIa
MonekyisipHbix  opbutaneii (MO JIKAO). Ces3biBatomiye, pa3pbIxisionie U
HECBS3BIBAIOIIIE MOJIEKYISIpHbIE opOuTanu. KauecTBeHHOE ONMUCAaHME MOJIEKYIISIPHBIX
opOuTanel 1ByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOI'O U BTOPOT'O MEPUOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOIMCTB MOJIEKYNI M MOHOB ¢ no3uimii meroga MO
JIKAO. ComnocTaBieHrue BO3MOKHOCTEH METOAa MOJICKYJISIPHBIX OpOWTAICH W METOo1a
BAJICHTHBIX CBsi3el. VI303271€KTPOHHBIE YaCTULIBI.

15. T'a3000pa3Hoe M KOHIEHCUpPOBAHHBIC COCTOSIHMSI BellecTBa. BaneHTHbIE U
HEBAJICHTHBIE CUJIbI CLEIJICHUS MEXAY aTOMaMH, MOJIEKYJIaMHU B TBEPABIX U HKUIAKUX
BELIECTBAX.

16. Monnas n Merayumueckasi cBsi3b. Kpucramimueckue U amopgHbIE BEUIeCTBa.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAJUIMYECKHUE PELIETKH.
Cuibet Ban Jlep Baanbca (opueHTalMOHHOE, WHIYKIIMOHHOE, JUCIIEPCUOHHOE
B3auMojeiicTBue). BomopoaHas cBs3b, €€ NposIBICHNUE B CBOMCTBAaX BEIIECTB.

17. Tlondatue 0 TepMOJMHAMHYECKOW cucteMe. PaBHOBECHblE M HEPaBHOBECHbIE
XUMuUeckue npoueccbl. @YHKIUU COCTOSIHUSA. BHYTpEHHSASI 3HEprus M SHTAIbIUS.
Tepmoxumust. DK30TEPMUUYECKHE U SHAOTEPMUYECKHE DPEaKUUH. TepMOXUMHUYECKOE
ypaBHeHHE. V3MeHeHHe »JHTaJbIIMM KaK XapaKTePUCTHKH TeIyIoBoro d3ddexra
XAMHYECKOW PEaKIUU.

18. 3akon I'ecca n ero mpuMeHeHHE IS pacdeTa TEIUIOBBIX (PPEKTOB XUMHUYE-
ckux peakuuid. CranpaptHble ycioBus. I[loHsTue o0 CcTaHAAPTHOM COCTOSHUM.
CrangapTHble SHTANBINUN 00pa30BaHUsS BEIIECTB. DHEPTUU CBS3EH B MOJIEKYJIAX.

19. Tlonstue 06 oHTpomuu. AOCONIOTHAs JHTPONHS U CTPOCHHE BELIECTBA.
W3meHeHune S3HTPOINHU B X0/1€ XUMUYECKHUX PEAKUUN U Pa3IuYHbIX IPOLECCOB.

20. Xumuyeckoe paBHoBecue. CBoOoaHas sHeprusi [ m60ca. M3mMenenue sHepruu
['n66ca kak TepMOAMHAMUYECKUNH KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO MpPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruu ['u60ca B peakuuu. CBs3b
CTaHJapTHOTO M3MeHeHMs ’Hepruu ['mb0Oca ¢ KoHCTaHTOW paBHOBecHs. PacueT KoH-
CTaHT paBHOBecus. IcX0HbIE U paBHOBECHBIE KOHLIEHTPALIUY BeleCTB. BiausHue tem-
neparypbl Ha BeNU4YUHY 3Hepruu [ md6ca, KOHCTaHTY paBHOBECHS.

21. O6paTumMble U HeOOpaTUMBbIE XUMUUECKUE peakiMu. JJuHamuueckuil xapakrep
XUMHUYECKOro paBHOBecus. CMelIeHHe XUMHUYECKOTO PAaBHOBECHS IPU BHEIIHUX BO3-
neiictBusx - npuHuun Jle Illarense - bpayHa u ero oObscHeHHE C TO3UIUIA
TEPMOJAMHAMUKHU. BiusHME TeMIiepaTypbl, JaBJIE€HUsS W KOHLEHTPAllUM PEarcHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XHMHYECKOH peakmuu. DakTopsl, BIUSIOMIAE HAa CKOPOCTh
XUMHYECKON peakiuu. 3akoH AeicTByromux macc. KoHcTaHTa CKOpOCTH peakiuu.
3aBUCHUMOCTh CKOPOCTH PEaKIUU OT KOHIIEHTpaluu peareHToB. [lopsmok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaAMHM XMMHUYECKON PEaKIIUH.

23. BausHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW peakuuu. TemmnepaTypHbIN
ko3P uureHT xumuueckoi peakuuu. [lpasuno Baut-I'opda. 3aBucMMOCTh KOHCTaHTBI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIUs akTUBaLMK. Y paBHeHUEe AppeHuyca. [lonsarue o
MeXaHM3MaX XUMHUYECKUX PEaKIIHi.
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24. Karanu3z wu wuHHIuupoBaHnue peaknuu. OOpa3oBaHHWE MPOMEKYTOUHBIX
coeMHEHUN Tpu KaTtanu3e. [ OMOTeHHBIN U TeTepOreHHbIN Katanu3. AjcopOuus u ee
POJIb B T€TEPOTr€HHOM KaTaju3e.

25. PacTBOphI Kak romoreHssle cucreMsl. [Ipeacrasnenns [{.M1. Menneneesa, N.A.
KabmykoBa, B.A. KucTgkoBCckOro 0 mpHUpOJE KHUIKAX pPacTBOPOB. lumapaTtel u
conbBaThl. HeHachbleHHbIE, HACBILIEHHBIE U TIEPEChIllIeHHbIe pacTBOPHI. CriocOObI BbI-
pakeHUs1 KOHLEHTPALUU PACTBOPOB B MPOLIEHTAaX 10 MAacCe U B €UHULIAX MOJIIPHOCTH.

26. UneanbHble U HeuaeaIbHbIE pacTBOPBL. PacTBOPHI 25ieKTpoiuToB. Poins Mole-
KyJI pacTBOpPHUTEJNA B IpOLIECCe paclaja 3JEeKTpojuTa Ha WOHBbL. CuUIbHBIE U ciialble
IIEKTPOJINTHL. Teopus ayieKTpoauTHIecKon aucconuanuu Appenuyca. Cteness aucco-
LMAIUK JIEKTPOJIUTA. 3aBUCUMOCTb CTEIIEHU JUCCOLMALMU AIEKTPOJIUTA OT €ro KOH-
[eHTpanuu (3aKoH pazbaBienus OCTBaIbAA).

27. Kucnotsl, OCHOBaHUS, aM(pOTEPHbIE THAPOKCUIBI, COJM C TOUYKH 3PEHHUS TEO-
PUU BIEKTPOIUTUYECKON JUCCOLIMALINH.

28. KoHcTaHThI [ucconManuu cnadbix 3MeKTpoauToB. CTyneHyaTasi JUCCOIUAITHS.
KoHLeHTpalnoHHbIE U TEPMOAMHAMUYECKHNE KOHCTAHTHI AUCCOLIMALINH.

29. CuiibHbIE JIEKTPOJIUTHL. AKTUBHOCTH MOHOB. MoHHas cuia pactBopa. Pacuér
KOHIIEHTPALlMil HOHOB B PaCTBOPAX CHJIbHBIX JIEKTPOJIUTOB.

30. DnekTponauTHYecKas aucconuanus Boasl. lonHoe npousBenenue Boabl. Bomo-
poaHblid nokaszatesb. pH Kak eIuHBIA mapaMmeTp ONMMCAaHUS KUCIBIX, HEUTPAIBHBIX U
IEJIOYHBIX PacTBOPOB. KHCIOTHO-OCHOBHBIE UHAUKATOPBI.

31. IIporonutuueckas Teopust KUCIOT U ocHoBaHui bpeHcrena-Jloypu.
[Tporonutuueckue paBHOBecus. Amdonutel. Ponb pacTBOpuTenst B KHUCIOTHO—
OCHOBHBIX B3auMOJEUCTBUAX. KHCIOTHBIE CBOMCTBa aKBOKOMILIEKCOB (2KBOKHCIIOT).
[IpencraBienust 006 SJIEKTPOHHOM TEOpUM KUCIOT M OcHOBaHMiU Jlpionmca u Teopuu
conbBocucteM. IIpencrasnenue o reopun JKMKO bacono — [Iupcona.

32. VonHsble peakiuu B pacTBopax. KoHCTaHTHI paBHOBECHS] MOHHBIX PEAaKIUM U UX
pacuer. CwMmelleHMEe HOHHBIX paBHOBecHM. PacueT paBHOBECHBIX KOHIIEHTpalUil B
KHCJIOTHO-OCHOBHBIX cucTeMax. MarepuanbHble OajgaHChl B KHUCIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIM KOMIIOHEHTOB PAaBHOBECHBIX CHCTEM.

33. I'maponus cosell U TaJOr€HaHTHIPHUIOB. 3aBUCUMOCTDb CTEIIEHU THMAPOJIN3a U
pH pacTBOpa OT KOHLEHTpaLUMU COJIM M TeMmepaTypsl pactBopa. OcobOble ciyuyau
TUIPOJIN3A.

34. bydepnsie pactBopsl. CootHouenue pH OydepHoro pacrBopa U KOHCTAHTbI
nuccormanuu ciaaboro snekrponurta. bydepnas émxocts. [Ipumenenue 6ydepHbix pac-
TBOPOB B XUMHUYECKOM MpaKTUKE. ATIETaTHBIN U aMMUua4yHbIi OydepHbie pacTBopbl. O0-
pa3zoBaHue Oy(depHbIX paCTBOPOB MPU NPOTEKAHUU HOHHBIX PEAKIIH.

35. I'ereporenssle paBHOBecus. [Ipon3Benenne pactBopumocty. Pacuer pactBopu-
MOCTH MaJIOPACTBOPUMOI COJIM IO BEJINYMHE MPOU3BEIEHUS PACTBOPUMOCTH. BiusHue
Ha PacTBOPUMOCTb TEMIIEPATYpPBI, KUCIOTHOCTH PacTBOPA, IPUCYTCTBUS OJTHOMMEHHBIX
MOHOB, TIPOLIECCOB KOMIUIEKCOooOpa3oBaHus. [lepeBox B pacTBOp ManopacTBOPUMBIX
COJIEH.

36. CreneHn OKHUCIEHMS 3JI€MEHTOB. OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE PEaK-
nuu. Hanbonee ynorpebiseMble OKMCIUTENN U BOCCTAHOBUTENN U UX MPEBPALLEHUS B
pa3ianyuHbIX cpenax. OKHCIUTENbHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTDH BellecTB. Pe-
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aKIMM CaMOOKMCIIEHHS — CaMOBOCCTAHOBJICHMsI (IUCIPONIOPLUOHUpPOBaHMs). BHyTpH-
MOJIEKYJISIPHBIE OKHMCIIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu. CocTaBiIeHHE YypaBHe-
HUN OKHUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI, HAXO0XKJIEHUE CTEXMOMETPUUYECKUX
K03((PHUIIMEHTOB C MOMOIIBI0 HOHHO-3JIEKTPOHHBIX CXEM U AJIEKTPOHHOTO OanaHca.

37. I'anpBannueckue 3ieMeHTsl. CTaHIapTHBINA BOAOPOAHBIN 31ekTpos. Ctanaaprt-
Hbl€ JJIEKTPOJHBbIE IOTEHIHadbl METAIJIOB. PsAIbl CTaHAAPTHBIX 3JNEKTPOJHBIX
HNOTEHIMAJIOB METAJJIOB (3JEKTPOXUMHUYECKUE PsIJIbl HANIPSHKEHUST METAJUIOB) B KMCIION
U LIEJIOYHON Cpefjax M UX MPUMEHEHHE Ul PELICHUs XUMUYECKUX 3a/1ady.

38. CrangapTHBIM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIM MOTEHUUAI. YPaBHCHHE
PaBHOBECHOI'O OKHCIIUTEIBHO-BOCCTAHOBUTENIBHOTO INoTeHIMana (ypaBHeHue Hepn-
crta). KoHcranta paBHOBECHS M OLIEHKAa BO3MOXHOCTH CaMOIPOU3BOJIBHOIO
IIPOTEKAaHUs OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKIIMY B BOJAHBIX paCTBOpax.

39. BuusHue Ha BEIMYMHY OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOIO IIOTEHLMANA
KHUCJIOTHOCTH PacTBOPA, IPUCYTCTBUS KOMIUIEKCYIOIIErO peareHTa, 00pa3oBaHus Majo-
pPacTBOPUMOTO COEMHEHUS.

40. DnekTponu3 pacTBOpOB M paciuiaBoB. KaToaHblil n aHOAHBIN Ipoliecchl U 00-
iee ypaBHEHHE pPEakUuu uIeKTpoiu3a. llepeHanpspkeHue BbIJENEHHs BEILECTB HpU
anektpoinze. 3akonbl dapanes. XuMuueckre HCTOUHUKH TOKA.

41. DnexTpoXxuMHUecKas KOPpO3Usi METAIJIOB U METO/IbI 3aIUTHI OT HEE.

42. Onpenenenue KoMIUIeKCHOro coenunenus. Koopaunanuonnas teopust Bepue-
pa. LlentpanbHblii aToM (MOH)-KOMILIEKCOOOpa30BaTeNb, JIMTAHIbl. BHYTpeHHSs H
BHEIIHsAS cepbl KOMIUIEKCHOro coenuHenus. Koopannanuonnoe uucno. Koopaunanu-
OHHAasl EMKOCTb (JIEHTaTHOCTh) JTUraHa0B. OCHOBHbBIE THUIIbI KOMIUIEKCHBIX COEIMHEHHIA:
AKBOKOMIIJIEKCBI, allUA0KOMILJICKCHI, THAPOKCOKOMILICKChI, aMMHUAKATHI.

HomMmeHknatypa KOMIIJIEKCHBIX COEIMHEHUH.

43. KapOonuibl, knactepsl, xenarbl. Konuenuus >QQeKTHBHOIO aTOMHOIO
HOMepa.

44. I'eomeTpuueckas KOHPUrypanusi KOMIJIEKCHOTO MOHA (MOJIEKYJIbI) U TUOPHUIN-
3a1Msi aTOMHBIX OpOuTanel eHTpalIbHOTo aTomMa (MoHa). M3omMepus KOMIIEKCHBIX CO-
eIUHEHUN.

45. DneKkTpoauTHIECKas: AUCCOLUALM KOMIUIEKCHBIX COSAUHEHUH — IEpBUYHAs
U BTOpUYHas. PaBHOBecus B pacTBOpax KOMILJIEKCHBIX COEIMHEHUH: COJIbBATALlMOH-
Hble, T'MpaTallMOHHBIE, KHCIOTHO-OCHOBHBIE, PpEaKIHMM 3aMEIEHUs, MHEPTHBIE U
JTa0uIIbHbIE KOMIUIEKCHBIE COeTUHEHNs. 3aKOHOMEpPHOCTh TpaHcBnusHus .M. YepHse-
Ba.

46. OcCHOBHBIE TIOJIOKEHHSI TEOpUU KpHUCTaJUIMueckoro mois. Pacmieruienue
SHEpPruM  O-3JIEKTPOHOB B  MOJIAX  PA3IMYHOW CHMMETPHH:  OKTadAPHYECKOM,
TETPa’PUUECKOM, KBaIpaTHOM. DHEPrusl CTadMIN3aluy MOoJeM JIUTranI0B. Beicoko- u
HU3KOCIIMHOBBIE KOMIUIEKCHI. CIEKTpOXMMUYECKUH pAx JurasaoB. Komriuiekcsl
CHJIBHOTO U c71aboro mosiei, ux KoH(GUrypalu 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue KOMIUIEKCOOOPa30BaHMsI Ha IPOTEKaHWE OOMEHHBIX M OKUCIIUTENBbHO-
BOCCTAaHOBUTENIBHBIX PEAKIUH.

48. Bogopon.
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Haxoxnenue B mpupone. M3orombl Bomopoma. CTpoeHHE aToMa M MOJIEKYJIBI.
ITonoxxenne Bomopoma B Ilepuoaunueckont Cucreme JI.MI. MenneneeBa. Crenenu
okucneHusa. dusnyeckne M XUMUYECKHE CBOMCTBA BOJIOpoxa. Meroasl MOIydeHUs
BOJIOPO/Ia B IPOMBIIIUIEHHOCTH U J1a00PaTOpUH.

CoenuHeHus BoJIOpo/a U UX cBoMCTBa. Tspkenas Boaa. 'uapuasl, rUAPUA-HOH KaK
JIUTaH[.

[IpumeHeHne BOoKOpoOaa U ero coequHeHuil. BogopoaHas sHepreTuka.

49. Jlutuii.

Haxoxnenune B npupone. IlomyuyeHne MeTalsmMm4ecKoro JIMTHS, €ro XUMHYECKHE
cBoiicTBa U npuMeHeHne. OTHOIIEHHE K KUCI0TaM, BOJIE M PA3JIUYHBIM OKHUCIUTEIISM.
CoenuvHeHHsa € KHCIOpPOJIOM, a30TOM M BOJOPOJOM — IOJIYYEHHE U XUMHUYECKUE
cBoiicTBa. Baknelimue coequHeHus JuTus. ManopacTBOpUMbIe CONH. AKBOKOMILIEKC
JIUTUS.

50. HaTtpwii, kanuii, pyOuauid, 1ie3ui.

Haxoxnenne B npupone. IIpuponHsle COeIMHEHMS ILIENOYHBIX METAUIOB Kak
CBIpbE XUMHUYECKOM mpoMbllluleHHOCTH. [lonmyueHue wmetamioB B CBOOOJHOM
COCTOSIHUH, UX XMMHUYECKHE CBOMCTBA U NpUMEHEHHE. OTHOLIEHUE K KUCIOTaM, BOJE.
PactBOpeHne mEenoYHbpIX METAUIOB B )KUJKOM aMMHAKE.

CoenuHeHUs C KHUCIOPOJOM — OKCHJIbI, IEPOKCUIbI, CYNEPOKCUABI U O30HH]IbI,
IIOJIy4eHUE, XUMUYECKUE CBOMCTBA U IPUMEHEHHE.

I'mppuael. ['Mapokcuabl NENOYHBIX METAIUIOB, MOJYYEHHE, XUMUYECKHE CBOMCTBA
U [puMeHeHHe. Baxueilnne conM: TaloreHujabl, HUTpAThl, KapOOHATHl U
IHJIPOKapOOHATHI, MOJIyYeHHE M XHUMHUYecKue cBoiictBa. Copa, MojlydeHHE COABI IO
Counbge u Jlebnany. [Toram. Kanuiineie yno6penus.

Kom1uiekcHbIe COEUHEHMS IENOYHBIX METAJIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B npupoje. [IpoMblliuieHHOE MOTy4YeHne
metasuioB. CIiaBel MeIM M 30J10Ta, UX CBOICTBA U mpuMeHeHue. [lomoxxeHrne MeTamuioB
B OJICKTPOXUMHYECKOM psAYy HaNpsOHKeHHA. XHUMHUYECKHE CBOWMCTBA METAIJIOB,
OTHOIIIEHHE K KUCIOTaM U IIEeJI0YaM, Pa3TMYHbIM OKUCITHTEISIM.

Coenunenus meau (1) u meau (Il), ux Xumuyeckue CBOWCTBa W TpPUMEHEHHUE.
[Tpumenenue ammuakata meau (l) 17 o4MCTKH Ta30B OT KUCIOPOJIa. AMMHUAKAT MeIn
(.

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

Kommekcusie coeaunenust 3omota (ll1) u (I), ux monydeHne M XuUMHYECKHE
coiictBa. Kommnekcusie kucnotsl 3010t (I11). Lnanuaaeie komriekcsr 3omota (1).

52. bepumnii.

Haxoxnenne B mnpuposae, mnoiaydyeHue MeTtayunueckoro Oepusuius. CrutaBbl
OepwIITHusl, UX CBOWMCTBA M NMPUMEHEHHE. XUMUYECKUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KUCJIOTaM, IIeJ04YaM, pa3IuyHbIM OKUCIUTENIM. OKCHUJ U THIPOKCHT OEpUIUIHS M UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMITIeKchl oepuiutus (11).
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TOKCHYHOCTH COCTUHEHUN OCPHILITHSI.

53. Maruwuii, Kaneliuii, CTPOHIIUMN, OapHii.

Haxoxnenue B mpupoje, MoiaydyeHUE UM MPUMEHEHHWE METaUIMYEeCKOrO MarHwusl.
CmiaBel Maruusi, uX CBOMCTBAa W mnpuMeHeHue. OTHOIIEHHE MarHusi K KHCIOTam,
miesioyaMm, paszjIMuHbIM OKUCHUTENsIM. Vcronp30BaHMe MarHus JjIsi BOCCTAHOBIJICHMS
3JIEMEHTOB W3 OKCHUIOB. OKCHI M THAPOKCHUJ MarHus, MX CBOWCTBa. PacTBopeHme
TUAPOKCH/IA MarHUs B COJISIX aMMOHHS.

[[lemouHo3eMenbHBICE METAJUIBI — KaJbIlMH, CTpOHIMH, Oapuii. HaxokmeHue B
npupoae. Ilonmydenne u Xumudeckue cBoicTBa MetauioB. OTHOIIEHHE K BOJE,
KHCJIOTaM, PA3IMYHBIM OKHUCIUTENSIM. PacTBOpeHHE METaUIOB B KUJIKOM aMMHAKeE.
B3aumoneiictBue mMeramioB ¢ KUCIOpoaoM. OKCUABI, MEPOKCUIBI U THUIPOKCHUIBI, UX
cBoiicTBa. ManopactBopumble coiu: cynbdatsl, hocdarel, KapOOHATHI, IEPEBOA UX B
pactBop. Cynbdaroxkomiiekc kanbius (11).

Tepmuueckass aucconumainus kapOoHaToB. Heramienas W ramieHass HW3BECTb.
JKéctkocTb BOJIBI M €€ yCTpaHEHHE.

54. Ilunk, xkagMuid, pryTh. HaxoxzaeHue B npupoje, MOIydyeHHE METAJIOB, MX
npuMeHeHne. HaxokieHue MeETaluioB B AJICKTPOXMMHUYECKOM PSy HAINPSHKCHHS.
XuMudeckue cBoiicTBa. OTHOIIEHUE K KACIOTaM, IIeJI049aM, Pa3IUIHBIM OKUCIIATEIISIM.
OKHCIICHNE METAJUNTNYECKON PTYTH 3JIEMEHTapHO# cepoid, xiopuaom xeiesa (I11).

AKBO-, TUZIpOKCO-, ammuauHbie KoMiuiekehl uHKa (1) u xkagmus (I1). Coenunenus
prytu (1) u (I1). AucnponopunonupoBanue coneit prytu (l). Konunenmuss wuHepTHOIM
(6s2) »mexTpoHHOIT mapel. B3ammopeiictBue coneii prytu (11) ¢ pacTBopoMm amMmuaxa.
Amupnopeakuus. PeaktuB Heccnepa. OcoO€HHOCTH 3NIEKTPOTUTHUECKON AUCCOIUAIINH
coneit prytu (11).

TOKCHUYHOCTH KaJMHUS, PTYTH U UX COESAMHECHUH.

55. bop.

Haxoxnenne B mpupoje, MONMydeHHE, XUMHUYECKHE CBOMCTBAa. OTHOIIEHHE K
KHCJIOTaM, IIeJioYaM, pa3Iu4HbIM OKHCIUTeNnsiM. bopanwsl (coemunenus Oopa c
BOI0poJIoM). TpEXiieHTOBBIE PNEKTPOHOACPUIIMTHEIE CBSI3U B nMubopaHe. [Ipumenenue
OooprunpunoB. bopHas u monuOoOpHBIE KHUCIOTHI, WX cond. Merta- , OopTo-, TeTpa-
6oparel. Terpabopar Harpus (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
BzaumopeiictBue Oypbl ¢ KUCIOTaMU U HIETIOYaMHU.

[amorennapl Oopa kak kucioTel Jlbtouca. Terpadropoboparsl. Hutpua OGopa
(?m00p, 6Opa30H), €ro CXOJCTBO C AIIMAa30M U rpadUTOM IO CTPOCHHUIO U CBOHCTBAM.

[Ipumenenue coequHeHUM 60pa, KX TOKCUYHOCTb.

56. AnroMyUHMIA.

Haxoxnenne B mnpupone. Ilomydyenwe wmetamnuyeckoro amtoMuHus. Ero
XMMUYECKHE CBOWCTBA U TmpuMeHeHue. AmoMuHoTepmus. CIUIaBbl  aTIOMHUHUSL.
OTHoIIIeHUE aTIOMUHUS K KUCJIOTaM U IIeJoyaM, pa3iudHbIM okuciautensM. Oxkcuf u
TUAPOKCHU AIFOMHHHUS, aTFOMUHATBI U THIPOKCOKOMIUIEKCHI. AJTIOMUHUEBBIE KBACIIBI.
[Manorennapl amroMUHUS Kak KUCIOTHI JIbtonca. [ mapuaoamoMrUHaThl, UX CBOKCTBA.

57. I'annuii, “HAWM, TaJLJIHH.
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[TorydyeHne MeTauIoB, MX XMMHYECKHE CBOWCTBA. OTHOIEHME K KHUCIIOTaM,
[IeJI04aM, pa3IU4HbIM OKUCIHUTENAM. OKCHUABI M THUIPOKCHIBI, UX XHUMHUYECKHE
cBoictBa. Coemunenus tamwmus (1) u (1l). ManopactBopumbie comu tammus (I).
Oxucnutenbuble cBoiictBa coeauHeHuit Tamms (l1l). ToxcuunocTs coeauHeHMi
TaJInA.

58. Ckanauii, UTTpUM, JaHTaH, aKTUHUM, TAHTAHUbl U AKTUHUJIBL.

Haxoxnenue sneMeHTOB B mpupoje. llonyuyeHne MeTaisioB U UX HPUMEHEHHE.
OTHOIIIEHHE METAJJIOB K KHUCJIOTaM, IIEJ0o4YaM, Pa3IMYHbIM OKUCIUTENSIM. CXOJCTBO
xumuyeckux cBorcTB ckanaus (1) u amomunus (11).

Jlantanuael. X npumeHeHWE B TEXHHUKE. XAapAKTEPHBIE CTEIEHU OKHUCIICHMS.
OxwucnurenbHbie cBoicTBa nepus (IV) u BoccranoBuresbHbie cBoiicTBa eBporwust (11).

AxtuHuael. X mpumMeHeHHWE B TEXHUKE. XapaKTepHbIE CTENEHU OKHUCICHUSI.
CoenrHeHNs aKTUHUAOB B BEICOKHUX CTEIIEHSIX OKHUCICHUS.

Posnb akTHHUIOB KaK MaTEepUasIoB IS SASPHON TEXHUKHU.

59. Yraepon.

Haxoxnenue B npupojie. AJUIOTPOITHBIE MOTUGBUKAIIH YIJIepoa: anmas, rpadur,
kapOuH, ¢ymnepensl. Creknoyrnepon. Mx  mpumeHenwme.  Yriepoga — Kak
BOCCTAaHOBUTENb U ajicopbenHt. KapOuapl u ux cBOMCTBA.

OTtHoleHue yrieposia K KUCI0TaM, IIeJ04aM, pa3IndyHbIM OKUCIUTENIM. OKCHIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcupga yriaepoaa  (l1). KapOonwumbt
METaJUIOB. YTOJbHAas KHCIIO0TA, € HeycToiunBocTh. KapOonatel. KanpuuHupoBaHHas u
IIUTHEBAs COJA.

Cepoyrnepon. 'anorennnpl 1 okcoramoreHuas! yriepoaa. CoeMHeHns yriaepoaa
C a30TOM: JuIMaH, LWAaHOBOJOPOJHAs, IMAHOBAas, W30LMAHOBAs, TUOLMAHOBAs
KHUCIIOTHI U UX coiu. L{lnaHuapl U THOLMAHATHI KaK JIUTaH bl. TOKCHYHOCTh COEAMHEHHM
yriaepona.

60. KpeMHuit.

Haxoxnenne B mpupone. [lomydenume KpemHUsA, €ro XMMHYECKHE CBOWMCTBA H
npuMeHeHrne. OTHOIIEHNE KPEMHUS K KHCIIOTaM, IIelI049aM, Pa3InuyHbIM OKHCIUTEISM.
Oxcun kpemuus (1V). KpemueBble kucinoTsl u cuimkatsl. XKunkoe crekio. Kpapuesoe
U OOBIYHOE CTEKJIO0. AJIOMOCWIMKATBI M 1eoduThl. CoOeluHEHHs KpEeMHHS C
rajoreHamu. ['excagropokpemHeBast Kuciota. CHIMIUABI METAIIIIOB, HUTPUJT KPEMHUS.

Ponp snemeHTapHOr0 KpEMHMS M €r0 COCIMHEHUM KaK MaTepHAIOB COBPEMEHHOMU
ANEKTPOHUKU. [I[puMeHeHne COeTMHEHUN KPEMHUS.

61. I'epmanuii, 0J10BO, CBUHELL.

Haxoxnenne B mnpupone. Ilomydenme m xumudeckue cBoicTBa. HaxoxaeHwue
METAJIIJIOB B DJIEKTPOXMMHUYECKOM psALy HanpspkeHus. OTHOIIEHHE K KHUCIIOTaM,
miesouaM, pasnuuHblM - okucauTensiM.  Oxcuabl XO u XO2 , THIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. 0- U - OJOBAHHBIE KUCIOTHL. CymbQuabl U UX CBOWCTBA.
Tuocomnu ososa (1V).

Coenunenus onosa () kak BoccranoButTenu u coenuHeHus cuHua (IV) kax
OKHCIIUTENN B KACIION M MEN0YHOM cpeax. CBUHIIOBBIN CypUK.
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[IpumeHeHue repmMaHus, 0J0Ba U CBUHIA, U UX COEAMHEHUN. TOKCMYHOCTh CBUHIIA
U €r0 COETUHEHNN.

62. TutaH, HIUPKOHUH, raQHHIA.

[Tonyyenue MeTamioB, UX CBOMCTBA M NpuMeHeHHe. OTHOIIEHHWE K KHUCIOTaM,
menoyaM W rajoreHaM. OKCHIBI, THIAPOKCHIBI, OKCOTHIAPOKCOCOCIMHECHHS W WX
cBoiicTBa. CTapeHue rupoKCUIOB.

[IpumeHeHue TUTaHa, TUPKOHUS, TaHUSI U UX COSTUHEHUH.

63. Banaguii, HHOOM, TaHTAIl.

[Tony4yenue, XMMUYECKHE CBOWCTBA, NPUMEHEHHE B Ka4eCTBE KOHCTPYKIIMOHHBIX
MaTtepuanoB. OTHOLIEHUE K KUCIIOTaM, I1eJ04aM, pa3IndHbIM OKUCIUTEISIM. OKCUIBL,
raJIOr€HU/Ibl, OKCOTaJIOT€HU/IBI U COJIH.

64. Xpom, Mmosb1eH, Bostbhpam.

Haxoxnenne B mpupome. [lomydyenmwe.  HaxoxneHue — meTauioB B
INEKTPOXUMHUUYECKOM pALy HampspkeHus. [I[pumeHeHne B KadecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMHUYECKHUE CBOMCTBA, OTHOIIECHUE K KUCIIOTaM, IIejIo4yaM, pa3indyHbIM
okucnurensiM. CTpoeHue U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccranHoBuTenbHBIE CBOMCTBA. COCAMHEHUS XpoMa
(1), oxcua ¥ TUAPOKCHI, XPOMHUTHI M THAPOKCOKOMITICKCHI. OKHMCICHHE COCAMHEHUI
xpoma (lll). Coenunenust xpoma (VI): okcua, XpoMoBas W JUXPOMOBAsST KHUCIOTHI,
XpOMaThl U JUXPOMATHI, UX MOTy4YEeHUE, XUMUYECKUE CBOMCTBA U B3aUMHBIE [1EPEXO/IbI.
OxucnutenbHble cBolcTBa coenuHeHuit xpoma (V1) B KHUCTIONW M IIENOYHON Cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCUYHOCTDh COEIMHEHUH XpoMa.

VYcroituubie coenunenust moiubaeHa (VI) u Bomedpama (VI). Monubnenonas
KUJKOCTh KaK peareHT Ha ¢ocdar — uoHsl. ['erepononucoennnenus. bronoruueckas
pOJIb COETMHEHUN MOTHO IeHA.

65. Mapranert, TeXHEIUH, peHUN.

Haxoxxnenne B mpupoe, MoTy4eHHe MPOCTHIX BEIECTB U MX CBOWCTBA.

KapOonunbubie komiutekebl Maprania (O) u penus (O). Oxkcunx U THAPOKCHT
mapranmna (1), ux csoiictBa. Okucnenne coemunenuit mapranma (I1) B pasmudsbIx
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (mupomro3ur) U ero XMMHUYECKHe CBOMCTBA, MOBEJCHHE B
KHCIBIX U MIENOYHBIX cpenax. OKUCIUTEThHO — BOCCTAHOBUTENbHAS JABOHCTBEHHOCTD
coenuHenuii mapranmna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTaHOBUTEIIbHBIE CBOWCTBA U AUCIIPOMOPIIHOHIPOBAHKE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpMaHTaHATHI,
NOJyYCHUE, XUMHUYECKUE CBoicTBa. B3pbiBoomacHocTh okcuma Mapranma (V).
[lepmaHraHat Kamus, €ro OKHUCIUTEIbHBIC CBOMCTBA B KHUCIOW M IIEIOYHON Cpenax,
npuMmeHenue. [luponus nepmanranaTa Kaius.

66. XKene3o, k00anbT, HUKEIIb.

HaxoxneHnue B mpupojie, ojyueHUe METaIOB U UX cBoiicTBa. CruiaBbl XkKenesa,
KobabTa, HHUKENs M WX mnpuMeHeHue. KapOouwuimbHbie koMmIuiekesl jkeneza (0),
kobanbTa (0), Hukens (0).
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HaxoxneHre MeTalioB B 3JIEKTPOXUMHUYECKOM psiny HampshkeHus. OTHOIIEHHE K
KUCJIOTaM, mienodam, pasauunbiM okuciutessM. JKemezo (I, 1), xo6amsr (I, 1),
Hukens (11, 1), ux oxcuapl, rugpoKCUIBbI.

AmMMuak, Boaa, GTOpUI— WOH, THOIMAHAT- WOH, IUAHWJ- MOH KakK JHUTaHAbl B
komrutiekcax skenesa (I, 1), kobansra (11, 1), Hukens (I1). YcnoBue ycroitunBocTH
coequnenuii ko6anera (1) u (I1l) B Bogubix pacTBOopax. OKHCIHTENBbHBIE CBOHCTBA
coequnenuii sxkene3a (1), BoccraHoBUTEIbHBIC CBOHCTBa coeauHeHmit xemesa ().
Coisb Mopa. @eppatsl.

JIuMeTUNTrInoOKCUMaT HUKEJIS.

Ponb coenunennii sxxenesa u kodanbTa B OMOJIOTUYECKHUX MTPOIIECCAX.

67. IlmatuHoBble MeTaJIbl (PyTEHUM, pOAMM, NaUIA[UNA, OCMHM, HUPHUANM,
TJIaTHHA).

Haxoxnenne B mpupoje. [lonokeHHe METaluioB B DIIEKTPOXUMHUYECKOM PSITY
HanpspkeHus. [IpyuMeHeHne MIaTHHOBBIX METAJJIOB U MX COCIUHEHHI B COBPEMEHHOU
TexHuke u MeaunuHe. CrocoObl MepeBoja IMIATHHOBBIX METAIJIOB B PacTBOPUMBIC
coenquHeHus. OTHOIIEHWE TMaUTagus MW IJIATHHBL K Iapckod Boake. Pomb
KOOPJMHAIIMOHHBIX COSIMHEHUI B XUMUU TJIATHHOBBIX METAJIIOB.

68. A3or.

Haxoxnenne B mnpupone. llomyyeHne u mnpuMeHeHHE a3zoTa. XHUMHUYECKas
WHEPTHOCTh MOJIEKYJISIPHOTO a30Ta U CIOCOObI ero cBsi3biBaHUs. COeqUHEHUs a30Ta C
BOJOPOJAOM. AMMHAK, €ro XMMUYEeCKUe cBOKCTBA. JKUAKNNA aMMHUaK KaK paCTBOPUTEINb.
Amunapl, UMUIB, HUTpUIbl. PaBHOBecus B BOJAHOM  pacTBOpE aMMHAKa.
BoccraHoBuTenbHBIE CBOKMCTBA aMMHUaKa U €ro COJ€il B BOAHBIX pacTBOpax. AMMHUAK
kak Jurana. Crpoenne uoHa amMMoHus. CoilM aMMOHHMS, HMX TOBEJCHHE IIPU
HarpeBaHuHu.

I'unpasun u rugpokcunamud. [lomyuenue, crpoenue, xumuueckue cBoiictra. Comu
TUAPA30HUS U THAPOKCHIAMMOHHUSI M WX CBOWCTBa. [IpumeHenue ruapa3uHa u
TUAPOKCHIIAMMHA W WX COJIM B KadyecTBE BOCCTAHOBHUTEJEH. A3HI0BOIAOPOIHAS
KHCJIOTA, a3ubl. [lomy4uenue, cTpoeHrne, XUMUYECKHIE CBOMCTBA.

Oxkcunsr azora. Mx momyuenue. Oxcup azora (l), ctpoenue u cpoiictBa. Okcupg
azota (ll), ctpoeHue, mapamarHeTu3mM MOJIEKYJbl, XUMUYECKHE CBOMcCTBA. Hutposmi-
noH kak muraHn. Oxcupg azota (1), TepMuueckas ycTOHYMBOCTH, XHUMHUYECKHE
CBOMCTBAa. A3OTHCTass KHUCJIOTa, HUTPUTBL. OKUCIUTEILHO-BOCCTAHOBUTEIIbHAS
JIBOMCTBEHHOCTh HUTPUTOB. Hutput-uon kak muranna. Oxcupg azora (1V), ctpoenue,
napaMarHeTu3sM MoJsieKkyibel. BiaumopeiictBue oxcupa aszorta (V) co menouamu u
Bojoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAas KHCIOTa, MOJy4YeHUE B
MPOMBIIIUIEHHOCTH. XUMHUYECKHE CBOMCTBA Aa30THOM KHCJIOTBI M HHUTPAT-HOHA.
CBolicTBa cMecelt a30THOM KUCIOTHI C CONSTHOM (11apcKasi BOJKa), TUIABUKOBOM, CEpHOU
kuciotamMu. Hutpatbl U ux TepMmuueckas yCTOMYMBOCTb. OKHCIHUTEIbHBIE CBOMCTBA
HUTPATOB B pacIlJIaBaXx.

69. ®ocdop.

Haxoxnenue B mpupone. [lomyduenune. Ammorpornueie monudukanuu pochopa u
WX pEaKIMOHHAs CIOCOOHOCTh. XWMHUYECKHE CBONCTBA, OTHOIICHHE K KHCIOTaM,
miesioyaM, pa3iudHbIM OKHCIUTeNsiM. PochuH, ero MpOU3BOJHBIE, UX XUMHUYECKHE
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cBorictBa. dDocdopHoBatucTas U Qocdopucras KuciaoThl, ux coiu. llomydenwue,
CTPOEHHUE, OCHOBHOCTh, BOCCTAHOBHUTEJIbHBIC CBOICTBA.

Oxcun docdopa (V), nmonydenue, XuMUIECKUE CBOMCTBA, OCYIIAIOLIEE JCHCTBUE.
@ocdopubie  kucaoTel: MetadocdopHas, nudochopnas, opropochopHas, ux
NoJydeHue, B3auMHble Tnepexoabl. Pocdartel, ruaponus (Gocdaros. bydepHbie
pacTBOpBI HAa OCHOBE (POCPOPHOI KUCTOTHI U €€ COoJIei.

lamorenuabpl u  okcorajmoreHuAbl (ochopa, uX TMOJIyueHUE, CBOICTBa,
B3aUMOJICUCTBUE C BOJIOM.

[Tpumenenue dochopa u ero coequnenuii. ochopHbie y100peHuUs.

70. MbI1bSIK, CypbMa, BUCMYT.

Haxoxnenne B npupome.  llomydenme.  IlonokeHme — MeramioB B
AIIEKTPOXUMUYECKOM psiy HampspkeHus. OTHOIIEHHWE K KHUCIIOTaM, MIEJoYaM,
pa3nu4yHbIM  OoKucIuTesIM. CoeMHeHHs ¢ aKTUBHBIMH METaNIaMH M BOJOPOJIOM.
CBolicTBa BOJOPOAHBIX COEIWHEHUH, CTpoeHHe MoJeKyl. OKCHUIbl, TUIPOKCHIIBI,
ranorenuapl  Mbimbska(lll), cypembi(ll), Bucmyra(lll), ux xumuueckue cBOKCTBa.
Oxcoranorenuasl cypbMbi (111) u Bucmyra (111).

Coenunenus Meiibska (V), cypbMmsl (V). Okcuabl, THAPOKCUIBI, TaJOTEHUIBI, UX
XUMHYECKHE CBOMCTBA. BHCMyTaThI, X TIOJTY4YEHUE U OKUCIUTEIbHBIE CBOMCTBA.

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

TOKCHYHOCTH COCTMHEHUH MBIIIbSKA, CYPbMbI 1 BUCMYTA.

71. Kucnopo.

Haxoxnenue B npupone. Amorponus kuciaopona. CTpoeHue aroma U MOJIEKYJIb
Kkuciaopona. Pu3nyecKkue M XMMHUYECKHE CBOMCTBA KHUCIOPOJLA U €ro NPUMEHECHHE.
[TonydyeHue kuciopoja B HPOMBIIIICHHOCTH M jJabopatopuu. OKCHIbl OCHOBHBIE,
KUCJIOTHBIE U aM(oTepHbIe. [ HAPOKCHU B U THAPOKCOKOMITIIEKCHI.

O30H, €ro nojiay4eHne ¥ XMMHUYECKHE CBOMCTBA, CTPOCHHE MOJEKYJbl. O30HUIBI.
O30H B atmMoc(epe, “030HOBBIE JIBIPHI .

Bona. AHomanus €€ HeKOTOpBIX PU3NYECKUX CBOMCTB. CTpOEHHE MOJIEKYJIIbI BOABI.
Acconmanusi MoJekynl BoAbsl. Boga kak pacTBOpHUTENnb. OJIEKTPOJIUTHYECKas W
TEPMHUUECKasl JUCCOLMALUs BOAbl. XMMHUYECKHE CBOWCTBA BOZABI. AKBOKOMIIIEKCHI U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe KJIaTpaThl HA OCHOBE BOJBI.

Ilepokcnn BomopoAa, €ro IOJyYEHHE, XMMHUYECKHUE CBOWCTBA M IPUMEHEHHUE.
Ilepokcnn Bomopoja Kak OKHCIMTENb M BoccTaHOBUTENb. llepoxcnael n
NEPOKCOKUCIIOTHI, CYNMEPOKCHUABl — UX TMOJy4eHHe, XHMHUYECKHE CBOMCTBa U
IIPUMEHEHUE.

72. Cepa.

HaxoxneHne B mpupoje, MNOJYyYEHHE JJIEMEHTApHOW cepbl. AJUIOTPOINMS.
XHMMHYECKHE CBOMCTBA cepbl U €€ mpruMeHeHue. OTHOIIEHUE K KHMCIOTaM, Iejodam,
Pa3IMYHbBIM OKHCIUTEIISM.

CepoBogopozl, €ro NOIY4eHHME M XUMHYECKHE CBOMCTBa. MasopacTBopuMbIe
CynbpuIpl, crocoObl TmepeBeAeHUs B pacTBop. OKHCIEHHE MalOPAaCTBOPUMBIX
cynb¢uaoB a3otHod kucinoroil. [lomucynbdunpl, cynbdan (MHOTOCEPHUCTHIN
BOJIOPOJI), UX CBOMCTBA.
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Okcua cepsl (IV), ero momydeHue B TMPOMBIIUICHHOCTH U JIaOOpaTOpHH,
XUMUYECKHe CBOMCTBAa. TOKCHMYHOCTh auOKcuaa cepbl. CepHHCTass KHCIOTa U €€
ycroiunBoCcTh. CymbPUTBl U THUAPOCYIbPUTH, UX ruaponn3. Cymb(UT- HOH Kak
ourad]. BoccranoButenbHble cBolicTBa okcuia cepbl (1V), cepHHCTON KHCIOTHI,
Cynb(hUTOB. [JUTHOHUTHI, TUTHOHATHI — KX XUMUYECKUE CBOMCTBA.

Tuocepnas kuciora u Tuocynbdar Harpus. Tuocynpdar HaTpus Kak
BOCCTaHOBUTEINb U Jauranj. Pasnoxenue tnocynbdara cepedpa.

Okcun ceposl  (VI). Ilomydenume, crpoeHue wodekynbsl. CepHas KHCIIOTA.
HuTpo3HbIii M KOHTAaKTHBIM CHOCOOBI TMOJyYeHHs. XUMHUYECKUE CBOWMCTBA CEPHOM
kuciotel. [Ipumenenue. [lernapatupyroliee IeHCTBUE KOHUEHTPUPOBAHHON CEPHOU
kucnotel. Jlucepnas kucinora. OneyM. IlepokcocepHble KHCIOTBI M HUX COJH.
ITonyuenne u cBoMcrBa. [amoreHuabpl W okcoranoreHuabl cepbl. [lomydenue,
B3aMMO/ICHCTBUE C BOJIOW U C pAaCTBOPAMM LIEIOYECH.

73. CeneHn, Temnyp.

Haxoxnenue B mpupoze, noiydeHue. Ajuorponuss. OTHOLIEHUE K KHUCIOTaM,
1ies1049am, pa3IMuHbIM OKUCIUTENSIM.

Coenunenus ¢ BogopoaoM. Okcuansl XO2 u XO3. Kucinotsl Ha ux ocHoBe. OpTo- 1
MeTa- (QOpMBI  TEJUIYpOBOM  KHUCIOTBl. OKHUCIUTENIBHO — BOCCTAHOBUTEJIbHAS
JIBOMCTBEHHOCTh coenuuenuit cenena (1V) u remnypa (1V). TokcuyHOCTH ceneHa U ero
COECIMHEHU.

74. @Top.

Haxoxxnenue B npupoae (miuaBukoBblil mmar). [Tonyuenue ¢gpropa, ero xummpueckue
CBOWCTBA M HpUMEeHeHHe. Marepuasnbl, yCTOMUYMBBIE IO OTHOLIEHHIO K (TOpY.
B3aumoneiictBue ¢ropa ¢ Bomoil, pactBopamu 1ienouded. DTopHABI KHCIOPOJA.
dTopoBoopoa, GTOPOBOIOPOIHAS (IIJIABUKOBAsl) KUCIOTA, XMMHUYECKHE CBOICTBA U
npuMeHeHue. Poib BOAOPOIHBIX CBsi3eM B CBOMCTBax (PTOPOBOJOPOIHONM KHUCIOTHI.
I'unpodropunsl. @ropua — moH kak jurani. CoeanHeHus Qropa ¢ OJaropoJHBIMU
razamu.

75. Xmop.

Haxoxnenne B mnpupose. IlomydyeHue B NPOMBIIUIEHHOCTH M JabopaTopuu,
XMMHUYECKHE CBOWCTBA U MPUMEHEHHE. XJIOPOBOIOPOJI U XJIOPOBOAOPOAHAS (COJSHA)
KHCJIOTA, TIOJy4YEHUE, XUMUUECKHE CBOMCTBA, IPUMEHEHHE. XJIOPU — MOH KaK JIMTaH[.

B3aumoneiictBue xmopa ¢ BOAOH (XJOpHas BOJAA), pPacTBOpaMM IIesIOuei,
KOHCTaHThl PaBHOBECHSI.

Coenunenus xyopa ¢ kuciopoaoM. Okcun xsopa (l), XxJaopHOBaTHUCTasE KHUCIIOTA,
TUIOXJIOPUTHI, TOJy4eHHE, CBOMCTBAa. JMCIPONOPLMOHUPOBAHUE TUIIOXJIOPUTOB.
XnopHast (OenmunbHas W3BecTh), €€ cBoiicTBa W mpumenenue. Okcua xiopa (1V).
JlucnponopuyoHUpOBaHUE B BOJHBIX M IIEJIOYHBIX pacTBopax. XJIOpHUCTas KHUCIOTa,
XJIOPUTHI. XJIOpHOBaTasl KUCIIOTA, XJIOPAThl, XUMUYECKHE CBOMCTBA M INPUMEHEHHE.
Xnopar kanus (6epTosieToBa COJb) U €ro OKUCIUTENbHbBIE CBOMCTBA. XITOpaT Kalus Kak
TBEPI0(DA3HBII OKUCINTEND. J[UCTIpOIOPIIMOHUPOBAHHE XJIOPATOB.

Oxkcunel xiopa (V1) u(VINl), ux B3aumopeiictBue ¢ BoAoW. XiopHas KUCIOTa U
nepxJoparhl, UX MOJIy4eHHe, XUMHUUECKUe CBOMCTBA U MpUMeHeHue. B3pbiBoonacHOCTh
[IEPXJI0PATOB TKEIBIX METAIIIIOB.

34



CormnocTaBineHrue KHUCIOTHBIX M OKHCIHMTENIBHBIX CBOMCTB KHCIIOPOJCOACPKALINX
KHCJIOT XJIOpa. TOKCUYHOCTB XJIOpa U €ro COCANHEHUMN.

76. bpom, uos.

Haxoxnenue B mnpupoje, NONTy4eHHE, XMMHYECKHE CBOMCTBA M IPUMEHEHHUE.
PactBopumocTr OpomMa W HWOAa B BOJAE M OPraHUYECKUX PACTBOPUTEIISX.
[Tonuranorenuasl. IloBenenue OpoMa M MoAa B BOJAE W ILIEJIOYHBIX pacTBOpax,
KOHCTaHTHI paBHOBecusl. Peakius 6poma u noja ¢ THOCyab(haToM HATpHS.

bpomoBonopon, OpomoBomoponHas — Kuciorta, Opomuasl.  HomoBomopon,
MOJ0BOJOpOAHAs KucioTa, noauasl. Ilonydyenne nu xumuueckue cBorictea. bpomun- u
MOJIUJ— NOHBI KaK JIUTaH/bl.

Kucnopoacoaepxaniue KUcaoTsl Opoma 1 Mojia U ux coyid. CocoObl MOTyYeHus U
XUMHUYECKHE CBOicTBa. BpoMHOBarass M HMOIHOBaTas KHUCIOTHI, OpOMHAas W HOJHAS
KUCIOTHI ¥ UX cosii. OcCOOEHHOCTH THIPATHBIX ()OPM MOTHOW KUCIIOTHI.

WNurepramorennapl. PTOP-XJI0p yriIeBOAOPOAbI, SKOJOTMUECKHE IOCIIEICTBUS
MIPUMEHEHUS.

77. bnaropoHble Ta3bl (FeJIHMi, HEOH, apTrOH, KPUIITOH, KCEHOH, PAJOH).

Haxoxnenne B mpupozae, moimydeHne u npumeHeHue. OcoOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JOYEeK aTOMOB OjaropofHbix ra3oB. (CrnocoObl MOJIy4eHUs
coeIMHEHUI 0JaropoHbIX ra3os.

Oxcodropuapl, OKCHIBI W  KHCIOPOACOAEP)KAIIME  KHUCIOTHI  KCEHOHA.
BzaumopeiictBue (GTOpUIOB KCEHOHA C BOAOW M pacTBOpaMU Mienovei. XuMHUUYECKue
COCIMHEHUS] IPYTUX OJaropoAHbIX Tra3oB. [IpuMeHeHHE OIAaropogHBIX Tra3oB U HX
COEIMHEHUI.

K OK3aMCHY AOIYCKAIOTCA CTYACHTHI, BBIITOJHUBIIHUEC BCEC q)OpMI)I TCKYIICTO KOHTPOJIA.

[Tpu cnade sKk3aMeHa, CTYAEHT MOJIy4aeT TPU BOIIPOCA U3 NEPEYHSs, IPUBEICHHOIO BhIIIIE.

Bpems noaroToBku CTyJeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. Meroan4yecKkue MaTepHaJbl VISl ONpeleseHUs] NMPOLeAypP OLEHUBAHUS 3HAHUIA,

YMeHHI, HaBBIKOB W (MJIH) ONBITA [AeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(popMupoBaHNA KOMIIETEHIIMHA.

HpOMC)KYTO‘-IHaH arrecrtanud 10 JUCHUIUIMHE TIMPOBOAUTCA B COOTBETCTBUHU C

tpeboBanusimu CTII

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