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1. IlepedeHb MJIaHUPYEMBIX Pe3y/JIbTATOB 00y4eHHs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IVIAHNPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMblI.
B pesynbrare ocBoeHUs1 00pa30BaTeIbHON MPOrpaMMbl CIIEUATUTETa 00yJaOIIHNACS

JOJIKEH OBJIAACTH CICAYIOIIUMH PE3YJIbTaTaMH O6y‘ICHI/IH 110 JUCHUILIJINHE:

Kox n HaumeHOBaHuE
obmenpodeccnoHaNbHOM
KOMIICTCHIHH

Kon u HanMeHOBaHUE
UHIUKATOPA TOCTHIKCHHUS
obmienpodeccuonaIbHON
KOMITETCHITUH

MnaaHupyemble pesynbTaTbl 06yyeHns
(meckpunTopbl)

OIIK-1 Cnocoben
HCIIOJIb30BATh
MaTeMaTHYECKHE,
€CTECTBCHHOHAYYHBIC U
WHXCHEPHBIC 3HAHHUSI
JUTSL peIlIeHUs 3a/1a4
cBOCH
npodecCuoHAIBHON
IEeITEIbHOCTU

OIIK-1.6 Unertudukamms
U KJIaccu(pUKaIus
(UBHYECKUX U XUMHYECKHUX
MIPOIIECCOB, MPOTEKAIOIINX
Ha 00BEKTE
podecCHOHABLHOM
ESITENLHOCTH

OIIK-1.7 Onpenenenue
XapaKTePUCTHK
XMMUYECKOTO Mpolecca
(sIBJIEHUA), XapaKTEPHOTO
JU1s1 OOBEKTOB
npoQeCCHOHAILHON
NeSITeTHHOCTH, HAa OCHOBE
HKCIEPUMEHTATbHBIX
HUCCIEeNOBaHUuN

3HaTh: TEOPETUYECKHE OCHOBBI
o0IIel 1 HEeOPTraHMYECKON XUMUH,
IIOHUMATh [IPUHLIMIIBI CTPOCHHUS
BELIECTBA, IPOTEKAHUSI
XUMHUYECKUX POILIECCOB.

(3H-1);

YMeTh: UCIIONB30BaTh TH OCHOBBI
JUISl peLlieHUs MTPUKIIAHbIX 3a/1a4 B
cBoel mpodeccruoHaTbHON
JeSTEIbHOCTH

(¥Y-1);

Baanerb: TeopeTHYECKUMHA
METOJJaMH OIMCAHUS CBOMCTB
IPOCTHIX U CJI0KHBIX BELIECTB Ha
OCHOBE 3JIEKTPOHHOT'O CTPOEHUS
UX aTOMOB U MOJIOKEHUS B
ITepuonnueckoii cucreme
XUMHYECKHX DJIEMEHTOB.

(H-1)

3HaTh: OCHOBBI KJIaCCU(pUKALIUN
HEOPraHWYECKUX COCAUHEHU,
CTpOEHUE, CIOCOOBI MOTYUSHHS U
XUMHUYECKHUE CBOMCTBA PA3JIMYHBIX
KJIACCOB HEOPTaHUYECKUX
CO€IUHEHMI, OCHOBHEIE
MEXaHU3MBI POTEKAHUS
HEOPraHUYECKUX PEaKIINN

(3H-2);

YMerTh: UCoJIb30BaATh
XUMUYECKHUE 3aKOHBI,
TEPMOJIMHAMHYECKUE CIIPABOYHBIE
JTAHHBIE Y KOJIMYECTBEHHbIE
COOTHOLICHUS HEOPTraHUYECKON
XUMHUHU.




Kox n sHaumenoBauue
obmenpodeccruonanbHON
KOMIIETEHI[HA

Kon u naumeHnoBanue
WHUKATOPa TOCTHKEHUS
obmenpodeccnoHanbHOM
KOMIIECTCHITHH

MnaHnpyemble pesynbTatbl 0byYeHUs
(aeckpunTopsbl)

OIIK-1.8 Bri6op 6a30BbIX
(GHU3HMYECKUX U XUMHYECKUX
3aKOHOB JUIS PEIICHUS
3a1a4 MpoQecCHOHATTBHOM
JeSITeTbHOCTH

(Y-2)

BuiajgeTs: HaBbIKAMH
UCIIOJIb30BaHUS 3TUX
XapaKTePUCTUK U TEXHOJOTUH st
peLIeHMS 3a/1a4 CBOEH
npodeccnoHaATEHOM IS TEIIEHOCTH.
(H-2)

3HATh: OCHOBHbIE 3aKOHbI
€CTeCTBEeHHOHAY4YHbIX AUCLMMNANH O
CTPYKTYpe 1 CBOWCTBaX MaTepuanos

(3H-3);

YMeThb: UCIIOJIBL30BaTh
XUMHUYECKHE 3aKOHBI I CUHTE3a
HEOPraHWYECKUX COCAMHEHUM

(V-3)

Baajgerb: npOrHo3upoBaHUEM
BJIMSIHUS Pa3IMYHbIX (PAKTOPOB Ha
paBHOBECHE B XUMUYECKUX
peaKIuaX; Ha HAaIlPaBJIECHHOCTb

Imponecca B 3a/IaHHBIX YCIIOBUAX.
(H-3)

2. MecTo AUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHON MPOrpaMMbl.

JucuuruinHa oTHOCUTCA K 00s13arenbHoi yactu (b.1.0.08) u nzyuaercs Ha 1 kypee, 1 u 2

CEMECTDP.

B metoauyeckoM IL1aHe AUCIUILIMHA OIMUPACTCAd Ha 0a30BbIi KypC O6H.[CXI/IMI/I‘-ICCKOI71 n

MaTeMaTH4eCKOn oATOTOBKH, HOJ'Iy‘-IGHHBIfI B IIIKOJIC.

[Tonyuennbie B nporecce M3ydeHus: TUCUUILTAHBI «O01asi 1 HeoOpraHuvyecKkasi XuMHs»
3HAHWS, YMEHUS U HABBIKM MOTYT OBITH HCIIOJH30BaHBI B HAyYHO-UCCIIEIOBATEIHLCKOW padboTe

OaxanaBpa M MPHU BHIMOJIHEHUN BBITYCKHON KBaTU(UKALMOHHON PabOTHI.




3. O0beM AUCHHUIIMHBI.

Bcero,
aKaJeMHYeCKHX
Bun yue6HO# paboThI -HacoB
Ounas dpopma
oOy4eHus
OO0masi TPy10€eMKOCTb M CUMILIUHBI 12/432
(3aYETHRIX eTUHUTY AKANTEMAYECKUX YACOR)

KonTakTHas padoTa ¢ npenojaaBarejem: 246
3aHSTHS JEKIIMOHHOTO THITA 108
3aHSTHUS CEMHUHAPCKOTO TUIMA, B T.4. 126
CEMHUHAPBI, TPAKTUICCKHUEC 3aHATHS 72
nabopaTopHbIe PaOOTHI 54
KypcoBoe npoektupoBanue (KP wu KII) -

KCP 12
Jpyrye BUIbl KOHTAKTHOM paboThI

CamocrosiTesibHas pa6oTa 96

®opma Tekymero koHTpoJsi (Kp, Koiut., yCTH. ompoc) Kp, xom.

YCTH. OIIpOC

®opma npome:xyTounoii arrectammuu (KP, KII, 3auer, sx3ameH)

Ox3ameH 1 u 2
cemectp (904.)




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

3anaTus

CEMHUHAPCKOIro

THIIA,

aKaJacM. Jachbl
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[Tepunomuueckuii 3aKOH U CTPOSHUE aToMa. 10 4 8 OIIK-1
1
XuMudeckas CBsI3b U CTPOCHUE MOJIEKYJI. 10 4 2 8 OIIK-1
2
TepMoxumus U 3JIEMEHTHl XUMHUYECKOU 8 4 2 8 OIIK-1
3 | TepMOJUHAMUKH.
XUMUYECKOE  paBHOBECHE. Kuneruka 8 4 2 8 OIIK-1
4 | XUMHUYECKUX PEAKIIUH.
PacTBOpbI 37€KTpOIUTOB U paBHOBecus B | 14 10 4 8 OIIK-1
5 | pacTBOpax
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 4 OIIK-1
6 | mporecchl.
KoMIuiekcHbBIE COEANHEHNS. 10 6 4 4 OIIK-1
7
Hroro 1 cemectp | 72 36 18 48
Xumuss  anementoB | u Il rpymnm 6 6 2 8 OIIK-1
8 | Ilepuomgmueckoit CUCTEMBL.
Xumus osnementoB Il u IV rpynn 6 6 8 8 OIlK-1
9 | Ilepuoamnueckoit Cucremsl
Xumust d—anementoB V. — VI rpynn 6 6 10 8 OIIK-1
10 | Ilepuonuyeckoii CructeMbl
Xumuss p- osnementoB Y (VA) rpymmsl 6 6 6 8 OIlK-1
11 | Ilepuonnueckoit CUCTEMBI.
Xumust p- snemertoB VI (VIA) rpymmsr 6 6 8 8 OIIK-1
12 | Tlepunonnyeckoit CucTeMbl
Xumus p- anementoB VIl rpymmer (VIIA) 6 6 2 8 OIlK-1
13 | Ilepuonuueckoit CucTeMBI.
Hroro 2 cemectp | 36 36 36 48
108 72 54 96




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

VIIIA)) ITepuonnyeckoit CUCTEMBI.

Ne O0OneM,
HaumeHnoBaHue TeMbI MHHOBanmoHHas
paszaena aKas.
U KPaTKO€ COJIepyKaHUe 3aHATHS dopma
JUCLIUIUIMHBI 4acsl

1 [Teprnonnueckuii 3aKOH U CTPOSHUE aToMa. 10

2 XUMHYECKas CBSA3b U CTPOESHUE MOJIEKYIL. 10 [IpesenTanus

3 TepMoxumuss U JIEMEHTBl  XUMHYECKOH 8 [IpesenTanus
TEPMOUHAMUKHU.

4 XUMHUYECKOe paBHOBECHE. Kuneruka 8
XUMHUYECKUX PEaKIuil.

5 PacTtBopel  2JIEKTPOJIMTOB W paBHOBECHS B 14
pacTBopax

6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 [IpesenTanus

7 KommiekcHbie coeinHeHMs. 10

8 Xumus snemenToB | u Il rpynn [lepuoauueckoit 6 [IpesenTanus
Cucremsl.

9 Xumusts  anemerroB Il uw IV rpymn 6 IIpesenTanus
[Tepuoanueckoit CucteMbl

10 |Xwumus d-smemenroB V. — VI rpynn 6 IIpesenTanus
[Tepuoanueckoit CucteMbl

11  |Xumus p- onementoB Y (VA) rpymmb 6 IIpesenTanus
[Tepuoanueckoit CucreMsl.

12 |Xumus p- osnementoB VI (VIA)  rpymnmobt 6 IIpesenTanus
[Tepuoanueckoit CucteMbl

13 | Xumus p- snementoB VIl u VIII rpynmer (VIA, 6 IIpesenTanus




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3aHATHS

VIIIA)) Ilepuonnyeckoit CuCTeMBI.

Ne
HanmeHnoBanne TeMbI O0OBeM, HNuHoBanmonHas
pasznena
U KPaTKOE COZIep>KaHHUE 3aHATH aKaj. yacel |(popma
JVCLIATUTHHEI
1 [leproanueckuii 3aKOH U CTPOEHHUE aTOMa. 4 KomnokBrym
2 XUMHUeCKasi CBSI3b U CTPOEHHUE MOJIEKYIL. 4
3 Tepmoxumus u DJIEMEHTHI XUMUYECKON 4 Konrtposnbnas
TEPMOJIMHAMUKH. pabora
4 Xumnueckoe paBHoBecue. KnHeTnka XUMUYECKUX 4
peaKuid.
PacTBOpbl  2JIEKTPOJIMTOB W paBHOBECHS B 10
5 pacTBopax
OKHUCINTENEHO-BOCCTAHOBUTEBHBIE TTPOIIECCHI. 4 KontponbHas
6 paborta
7 KoMiuiekcHbIE COeAUHEHNS. 6
8 Xumus snementoB | u |l rpynn Ilepuoanueckoit 6 I'pynnosas
CucteMsl. JMCKYCCHS
9 Xumus anementoB 1 u IV rpynn Iepuoanueckoit 6
Cucremsl
10 Xumust  d-snementoB V. — VIl rpynn 6 I'pynnosas
[Tepuonuueckoit Cucremsl JMCKYCCHS
11 Xumuss  p-  omemertoB Y (VA)  rpynmsl 6 I'pynmnosas
[Tepuoanueckoit CucreMsl. JIUCKYyCCUs
12 Xumust  p- oanementoB VI (VIA)  rpynmsl 6 I'pynnosas
[Tepuonuueckoit Cucremsl JMCKYCCHS
13 Xumus p- anementoB VIl u VI rpynmer (VIHA, 6




4.3.2. JIabopaTopHbIe 3aHATHS.

[Tepuonnueckoit CUCTEMBI.

Ne HanmeHnoBanue Tembl O6bem,
paszznena [Tpumeuanus
U KpaTKoe CoJiep KaHue 3aHATUS aKajl. 4yachl
JUCIUTIAHBI
2 XuMUYecKasi CBSI3b U CTPOSCHUE MOJICKYII. 2
3 Tepmoxumus u AJIEMEHTBI XUMHUYECKON 2
TEPMOJNHAMUKHU.
Xumnueckoe paBHOBecue. KMHETHKAa XMMHUYECKHX 2 YcTHbIi
4 peaKIuii. orpoc
PacTBOppl  2JIEKTPOJIUTOB UM paBHOBECHUS B 4 KonTposnbhas
5 pacTBopax pabota
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI. 4
6
7 KoMmIuiekcHble coeJuHEHUS. 4
Xumus anementoB | u Il rpynn [lepuoguueckoit 2 Komnoksnym
8 Cucremsl.
Xumus anementoB |l u IV rpynn [lepuognueckoit 8
9 Cucremsl
Xumus  d-osnementoB V. — VI rpymn 10 KomnnokBuym
10 ITepuoanueckoit CuctemMbl
Xumus p- omementoB Y (VA)  rpymnmbl 6
11 [Tepuoanueckoit Cucremsl.
12 Xumus p- onementoB VI (VIA)  rpymms 8 KontponbHas
[Tepuoanueckoit Cucremsl pabota
13 Xumus p- onemertoB VI rpymmer  (VIIA) 2




4.4. CamocTosiTeIbHAsA padoTa 00y4aroIMXxcs.

Ne [Iepeuens BonpocoB 1ist O6bewm, dopma
pasieia CaMOCTOSITENIbHOTO HU3y4eHUSs aKaj. 4achl KOHTPOJIS
JUCIUILTAHBI
1 [leprnonnueckuii 3aKOH U CTPOEHUE aTOMa. 8 [TucbmMeHHbIM
orpoc
5 XuUMUYecKasi CBsi3b U CTPOCHUE MOJIEKYII. 8 [TuceMeHHbII
orpoc
3 TepMOXUMUS ¥ JIIEMEHTHI XUMUYECKOM 8 VYcrHblit
TEPMOJIMHAMUKH. orpoc
4 Xumuyeckoe paBHoBecue. KMHETMKAa XMMHUYECKHX 8 YcrHbII
peaKuuid. ompoc
PacTBOpBI 2IEKTPOIUTOB U PABHOBECHS B pACTBOPAX 8 [TuceMeHHBIN
5 ornpoc
OKHCINTENEHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI. 4 [TuceMeHHBIN
6 orpoc
7 KomriuiekcHeie coequHenusl. 4 [TuceMenHbII
orpoc
Xumus snementoB | u Il rpynn Ilepuoanueckoit 8 YcTHbIi
8 Cucremsl. orpoc
Xumus snementoB |l u IV rpynn Iepuoanueckoit 8 YcTHbI
9 Cucremsl onpoc
Xumuss  d—amementoB V. — VI rpynn 8 IInceMeHHBIM
10 Ilepuognueckoit Crucremsl orpoc
Xumuss  p- onementoB Y (VA)  rpynmsl 8 [TucbMeHHbIi
11 Ilepnognueckoit CucreMsl. orpoc
12 Xumuss  p-  oamementoB VI (VIA)  rpynmer 8 YcrHbII
[Tepuoanueckoit Crucremsl onpoc
13 Xumuss  p- omementoB VIl rpymmer  (VIIA) 8 VYcTHbIi
Ilepnognueckoit Cucremsl. OIIpocC




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

Meroauueckue yKazaHus st 00y9aroIuXCsl M0 OPTaHU3AIUU CAMOCTOSTEIBHON PaOOThI
0 TUCIMIUINHE, BKIIOYas IIEPEeUYeHb TEM CaMOCTOATEIBHON paboThl, POPMBI TEKYILETO KOHTPOJIS
0 JUCIMIUTAHE U TPeOOBAaHMS K MX BBITOJHEHHUIO Pa3MEIIEHbI B SJIEKTPOHHOM HH(POPMAIHOHHO-
obpasosarensHoii cpere CITIOI TU(TY) na caiire: http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacTB 1Jisli MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHATHN TEKYLIEr0 KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (JOCTUTHYTH) IOPOTOBBIH YPOBEHb («yIOBIETBOPUTEIBHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynpTaThl JQUCHUIUIMHBI CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJs BCEX DJIEMEHTOB
KOMIIETEHIUH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBI YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JaHHOM
JTane

[TpomexxyTouHas aTTecTalys MO AUCHUILTHHE MPOBOAMTCS B (popme sk3ameHoB (1, 2-ii
ceMecTp).

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

DK3aMeHbl TNpPEeAyCMaTpUBAIOT BBIOOPOUHYIO IPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHUUN U KOMIUIEKTYIOTCSI TEOPETUUECKUMHU BOIIPOCAMH.

IIpu cnaue sk3aMeHa, CTYJIEHT MOJy4aeT TPU BOMIPOCA U3 MEPEeyHs, BPeMs MOJTOTOBKH
CTYZICHTa K YCTHOMY OTBETY - 110 30 MUH.

®DoH/T OIIEHOYHBIX CPEJICTB 10 JUCIHMILUIMHE NpeAcTaBieH B [Ipunoxennu Ne 1

VYueOHas JAUCLMITIIIMHA <<O6111a51 1 HCOPTraHNUYCCKasA XUMUA»

Ix3amenayuonnslii ounem No

1. Pannycel aroMoB, UX U3MEHEHHME B Ilepuonax W rpymnmnax llepuommdeckoin
CHUCTEMBI. 3aBUCUMOCTb KMCIOTHO-OCHOBHBIX CBOWCTB COEIMHEHUS OT paguyca
LIEHTPAJIbHOTO aTOMA.

2. DK30- U DHJIOTEPMUYECKHE peakUuuu. TepMOXMMHUYECKHE YpaBHEHHS.
N3menenue cTaHgapTHOM SHTAJIBIIMU B XMMUYECKOUN pPEaKIUH.

3. Ponp Mosiekyi1 pacTBOPUTEIIA B IIPOLIECCAX DIEKTPOJIUTHYECKON TUCCOLUALUN.

FI/I)IpaTaHI/ISI U TUApaTHasd 000J10YKa MOHOB. AKBAaKOMIIIEKCHI METAJIOB, HUX



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

7. llepevyeHb y4eOHBIX U3IAHUH, HEO0OXOAMMBIX VISl OCBOCHUS JUCIHIJIMHBI

a) mevyaTHbIe U3TAHUS:

1. Cysopos, A.B. O6mias xumusi: Yueonuk / A.B. CyBopos — Cankr-IletepOypr: Xumus, 2007.
—623 c. — ISBN 5-93808-129-7.

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

3. bammakos, B.M. TepMoxumuss U 37eMEHTapHbIE OCHOBBI XMMHYECKOM TEPMOIMHAMMKH:
yuebnoe nocobue / B.W. bammakos, T.b. [TaxomoBa; Muno6paayku Poccun, Cankr-IlerepOyprexuii
TOCY/IApPCTBEHHBINA TEXHOJIOTHYSCKU WHCTHTYT (TeXHMYecKuii yHuBepcuter), Kadenpa Heopranudeckoi
xumrn. — Cankr-TlerepOypr: CITOI TU (TVY), 2019. — 45 c.

4. bammako, B.. Nonnbsie peakuuu: npaktukym /B.W. Bammakos, E.A. Anekcanaposa,
T.b. IlaxomoBa; MunoOpHayku Poccum, Cankr-IleTepOyprckuii TocyIapCTBEHHBIN TEXHOIOTUYSCKUI
MHCTUTYT (TexHuuecknii yHuBepcuter), Kadenpa neopranmdeckoit xumun. — Cankr-IlerepOypr: CII6I TU
(TY), 2018. — 34 c.

5. bammakoB, B.M. Tereporennsie paBHOBecus: npaktukym [/ B.M. Bammakos,
E.A. Anekcanaposa, T.b. [TaxomoBa; Munoopuayku Poccun, Cankr-IletepOyprekuii rocy1apcTBeHHbII
TEXHOJIOTMYECKU MHCTUTYT (TexHuyeckuii yHuBepcuteT), Kadenpa neopranmueckoit xumun. — CaHKT-
[Terepoypr: CIIOI TU (TY), 2018. — 29 c.

6. bammakos, B.1. l'omorennble  paBHOBECHMSs B PacTBOpax  AJIEKTPOJIUTOB:
npaktukyM / B.W. Bammakos, E.A. Anexcannposa, T.b. ITaxomoBa; MunoopHayku Poccru, CaHkT-
[leTepOyprekuii TOCYAapCTBEHHBI TEXHOJIOTHMYECKUT MHCTUTYT (TexHuuyeckuid yHuBepcuteT), Kadempa
Heopranudeckoi xumun. — Cankr-IlerepOypr: CII6I TU (TY), 2018. — 28 c.

7. bammakos, B.M. KowmmuekcHbie coeauHenus: npaktukym /  B.M.  Bamimakos,
E.A. Anexcanapona, T.b. IlaxomoBa; MunoOpnayku Poccun, Cankt-IletepOyprekuii rocy1apcTBeHHbII
TEXHOJIOTUYECKHI MHCTUTYT (TexHuueckuid yruBepcrter), Kadenpa neopranmdeckort xumvmm. — CaHKT-
[Terepoypr: CITOI TU (TY), 2019. — 38 c.

8. OKHCIUTENbHO-BOCCTAaHOBUTENbHBIC — peakuuu:  npaktukym [/ B.M.  Bammakos,
E.A. Anekcannposa, T.b. [Taxomosa, T.B. Ky3nenosa; Munooprayku Poccun, Cankr-IletepOyprekumit
TOCYJApPCTBEHHBI TEXHOOTMUYECKMIT MHCTUTYT (TeXHWYeckuii yHuBepcurerT), Kadenpa HeopraHmueckoit
xumrn. — Cankr-TlerepOypr: CITOI'TU (TVY), 2018. — 34 c.

9. [Ilanuna, H.C. DnekTpoHbl B aToMax U Monekynax. Yacte 1. DIeKTpoHBI B aToMe: ydeOHOoe
nocooue / H.C. ITanuna, A.U. ®umep, A.H. bensie; Munooprayku Poccrr, CaHkt-IlerepOyprekuit
TOCY/IApPCTBEHHBI TEXHOJMOTMYECKU MHCTUTYT (TexHu4eckuil yHusepcurer), Kadenpa Heopranuueckoi
xumrl. — Caskr-TlerepOypr: CITOI TU (TVY), 2016. — 53 c.

10. AxwmetoB, H.C. O6mas u Heopranmdeckas xumwus: YdeOnuk / H.C. AxmeroB — CaHKT-
[TerepOypr: Jlans, 2014. — 752 c. - ISBN 978-5-8114-1710-0.

11. OO6mas u Heoprannyeckass xumus: T.1. Teopernueckre ocHOBEl xumuu / BopoOse A.D.,
Kysznernos H.T., luBamze A.YO. [u ap.]; mox pen. A.®. BopobreBa. — MockBa: AkaJeMKHUTA.
2004. - 371 c. - ISBN 5-94628-256-5.

12. OOGmast u Heopranuveckass xumus: T.2. XuUMHUYECKHE CBOWCTBA HEOPTAHUUYECKUX BEIIECTB
/ BopoobeB A.®., Ky3nenoB H.T., lluBanze A.1O. [u ap.]; mox pen. A.®. BopooseBa. — Mocksa:
Axanemknura. 2007. — 544 c. - ISBN 5-94628-256-5.

13. Bammakos, B.M. Kitaccel Heopranndeckux coenuHeHuit: yue0. mocooue / B.M. Bammakos,
C.A. Cumanona, H.M. Bypmuctpoa; Muno6prayku Poccrn, Cankr-IlerepOyprckuii rocy1apCTBEHHBII


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. Bammakos, B.M. TaOmuipl OCHOBHBIX CBOMCTB 3JEMEHTOB U HUX COCAUHECHHMM: METOJI.
ykazanus / B.M. bammaxkos, A.B. 3unuenko, H.M. Bypmucrposa; MunoOpHayku Poccun, CaHkT-
IeTepOyprekuii TOCYIapCTBEHHBIM TEXHOJIOIMYSCKMI HMHCTUTYT (TexHHYeckuid yHuBepcuter), Kadempa
Heopranudeckor xumun. — Cankr-IlerepOypr: CII0I TH (TVY), 2018. — 42 c.

15. Kucenesa, H.I1. CtexuomeTpudeckre 3aKOHbBI XUMUU. ATOMHBIE, MOJIEKYJISIPHBIC i MOJISIPHBIE
macchl: yue0. mocobue / H.IT. Kucenésa, E.M. Macnos, T.b. [TaxomoBa; MuHoOpHayku Poccum,
Cankr-IlerepOyprekuii - ToCynapCTBEHHBIA  TEXHOJOTMUYECKAM MHCTUTYT —(TEXHHUYECKUM YHHUBEPCHUTET),
Kadenpa reopranmdeckoii xummm. — Cankr-IlerepOypr: CITOI T (TY), 2007. — 26 c.

16. Xumus osmementoB. Yacte 1. S-anements: yueb. mocobme / B.M.  bammakos,
E.A. Anekcanaposa, T.b. IlaxomoBa; MunoOprayku Poccun, Cankt-I leTepOyprekuii rocy1apCTBEHHBIIA
TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadenpa neopranmueckoir xummn. — CaHKT-
IerepOypr: CIT6I' TU (TY), 2008. — 78 c.

17. TonwOpaiix, 3.E. COopuuk 3anad u ynpaxuenuit no xumuu / 3.E. T'onsOpaiix — Mocksa:
Actpens, 2004. —383 c. - ISBN 5-17-011684-5.

0) 3J1eKTPOHHBbIE yYeOHbIe U3JAHUSA:

1. bammakos, B.. Tepmoxumusi U 3j€MEHTapHbIE OCHOBbI XMMHYECKONH TEPMOJMHAMUKHU:
yuebnoe nocobue /B.U. bammakos, T.b. ITlaxomoBa; MuHoOpHayku Poccun, Cankr-TlerepOyprekuii
TOCYJIAPCTBEHHBIN TEXHONOTMYECKU MHCTUTYT (TexHuueckuii yHuBepcurer), Kadenpa neopranuueckoit
xumud. — Cankr-TlerepOypr: [0. u.], 2019. — 45 c. // CII6I' TU. Dnexrponnas 6ubnuoreka. — URL:
https:// technolog.bibliotech.ru (mata o6pamenus:10.09.2020). — Pexum poctyna: ans
3aperucTpHp. MOJIb30BATENCH.

2. bammakos, B.W. Nonnsie peakuuu: npaktukym / B.W. bammakos, E.A. Anekcanaposa,
T.b. TlaxomoBa; MunoOpHayku Poccum, Cankr-IleTepOyprekuii TocyIapCTBEHHBIN TEXHOIOTUYECKUI
MHCTUTYT (TexHudeckuii yHuBepcuret), Kadenpa nHeopranmyeckoit xummu. — Cankr-IlerepOypr: [6. u.],
2018. 34 c.// CIIGI' TU. Dnextponnas oudmmoreka. — URL: https:// technolog.bibliotech.ru (maTa
oOpamienns:10.09.2020). — Pexxum roctymna: Asis 3aperucTpup. Mojib30BaTesei.

3. bammaxos, B.W. T'ereporennsle paBHOBecus: mnpakTukym / B.M. bammakos,
E.A. Anekcannposa, T.b. ITaxomoBa; MunoOpHayku Poccru, Cankt-IlerepOyprekuii rocy/1apcTBEHHbI
TEXHOJIOTUYECKMIT MHCTUTYT (TexHWueckuii yHuBepcuter), Kadenpa neoprannueckod xummu. — CaHKT-
[MerepOypr: [0. u.], 2018. — 29 c. // CIIGI'TU. Dnexrponnas Oubamoreka. — URL: https://
technolog.bibliotech.ru (mara o6pamenns:10.09.2020). — Pexxum ngocTyma: Ajsl 3aperucTpup.
IIOJIB30BAaTENEH.

4. bammakoB, B.M. T'omoreHHsle paBHOBECHsS B PAacTBOpax 3JIEKTPOJUTOB: MPAKTHKyM /
B.U. bammakos, E.A. Anekcannposa, T.b. [Taxomoa; Muno6pHayku Poccun, Cankr-IletepOyprekuit
TOCYJApPCTBEHHBI TEXHOJIOTMYECKHIT MHCTUTYT (TexHuueckuid yHuBepcuteT), Kadenpa neopraHmueckoit
xumun. — Caskr-TlerepOypr: [6. u.], 2018. — 28 c. // CII6I' TU. DnextponHas 6ubnuoreka. — URL:
https:// technolog.bibliotech.ru (mata o6pamenus:10.09.2020). — Pexum poctyma: ans
3aperucTpup. NOJb30BaTENEH.

5. bammakos, B.M. Kommnekcubie coenuHenus:: npaktukym / B.M. bammaxos, E.A.
AnekcannpoBa, T.b. IlaxomoBa, MwunoOpHayku Poccum, Caskr-IlerepOyprekuii rocynapcTBeHHBIN
TEXHOJIOTMYECKU MHCTUTYT (TexHudeckuii yHuBepcuteT), Kadempa neopranmueckoir xummn. — CaHKT-
[MerepOypr: [6. u.], 2019. — 38 c. // CII6GI'TU. Dnextponnas oOubmmoreka — URL: https://



technolog.bibliotech.ru (mara o6pamenus:10.09.2020). — Pexxum noctyma: JUisi 3aperucTpup.
MOJIb30BaTENEN.

6. OKuCIUTETbHO-BOCCTAHOBHUTENbHbIE peakuuu: mnpaktukym / B.M. bammakos, E.A.
Anekcannpona, T.b. IlaxomoBa, T.B. Ky3nernona; MunoOpaayku Poccun, Cankr-IlerepOyprekuii
TOCY/IAPCTBEHHBI TEXHOJIOTMYECKUH WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumvun. — Caskr-IlerepOypr: [0. u.], 2018. — 34 c. // CIIGI TU. Dnektponnas 6ubmuorexa. — URL:
https:// technolog.bibliotech.ru (mara o6pamenns:10.09.2020). — Pexum pocryma: s
3apErucTPUp. MOJIH30BATENICH.

7. Tlanuna, H.C. DnektpoHsl B aToMax U Moliekynax. Yacts 1. DnexkTpoHsl B aTome: yueOHOe
nocobue/H.C. Ilanuna, A.W. @umep, A.H. bense; MunoopHayku Poccun, Cankr-IlerepOyprekuit
TOCY/IApPCTBEHHBIA TEXHOJIOTHYSCKU WHCTHTYT (TeXHIYecKuii yHuBepcuter), Kadenpa Heopranudeckoi
xumvun. — Caskr-IlerepOypr: [0. n.], 2016. — 53 c. // CIIGI TU. Dnektponnas 6ubmuorexa. — URL:
https:// technolog.bibliotech.ru (mara o6pamenns:10.09.2020). — Pexum pocryma: s
3aperucTpup. MoJb30BaTeNCH.

8. bammaxos, B.M. TaOmuipl OCHOBHBIX CBOMCTB JJIEMEHTOB M HX COEIMHEHMI: METO..
ykazanus / B.W. bammakos, A.B. 3unuenko, H.M. Bypmucrposa; MunoOpnayku Poccru, CaHkt-
IleTepOyprekuil rocyaapCTBEHHBI TEXHOJIOTMYECKUT MHCTUTYT (TeXHu4eckuil yHuBepcuteT), Kadempa
Heopranndeckor xumun. — Cankr-TlerepOypr: [6. u.], 2018. — 42 c. // CII6I' TU. DnexrpoHHas
oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara o6paimenus:10.09.2020). — Pexum
JOCTYTIA: JIJIs 3apETUCTPUP. TTOIB30BATEICH.

9. AxwmeroB, H.C. O6mas u Heopranuyeckas xumus: YueOnuk / H.C. AxmeroB — CaHKT-
[TetepOypr: Jlanb, 2020. — 744 c. — ISBN 978-5-8114-4698-8 // Jlanb: 31eKTpOHHO-OMOINOTEUHAS
cucrema. . — URL: https:// e.lanbook.com (mata o6pamienns:11.09.2020). — Pexum goctyna: mo
MOJIITUCKE.

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

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

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
CIIOI'TU: snexTpoHHO-0MOIMOTEYHAst cucTema: cailt. — 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 co3mgaHus MHAMBUIYAIbHBIX 3aJaHUM A CaMOCTOSATENBHOM paboThl CTYJICHTOB
cOpMHpOBAH KOMITBIOTEPHBIM OaHK JaHHBIX, COAEP)KAIIMHA Marepuan IO BCEM TeMaw,
NpEeCTaBICHHBIM Ul CaMOCTOATENbHOW paboThl. Ha ocHoBe OaHka JaHHBIX cO3/laHa U

3¢ (HEeKTUBHO HCIIOJIb3YETCS KOMIIBIOTEpHAsi mporpamma uis (OpPMHUPOBAHUS COJEp:KaHUs
CaMOCTOSITENIbHBIX padOT MHAUBUIYATLHO Ul KaXA0ro cryaeHTta. [Iporpamma gaer mmpoxue
BO3MOXXHOCTH BapbUpOBAaTh HE TOJBKO COAEpNKAHME 3aJaHUl MO pPa3IMYHBIM TeMaM U HUX
COUYETaHMSIM, HO TAK)XKE UX 00BEM.


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

9. MeToauyecKue yKa3aHus AJ1sl 00y4arOIIUXCs M0 OCBOEHUIO TUCIUIIUHBI.
Bce Buapl 3ansTuii mo aucuumiuHe «OOmas W HEOpPraHWYECKass XUMUS» TPOBOIITCS B
COOTBETCTBUU C TpeOoBaHusaMU cienyromux CTII:

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

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl ydeOHbix 3ansaTuii. CeMHUHaphl |
npakTHueckue 3ansatus. Oomue TpedoBaHus K OpraHu3aluy U MPOBEACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3alry U MPOBEACHHUIO.
CTII CIIGI'THU 048-2009. KC VYK/IB. Bunbel yuebHbIX 3ansaTuil. CamocTosiTeNbHas

iaHupyemasi pabora cryaeHToB. O0mue TpeGoBaHMs K OpraHU3aluy U IPOBEICHUIO.

CTII CITI6GI'TU 016-2015. KC YKB. Ilopsaok mpoBeieHUs 32a4€TOB U 9K3aMEHOB.

HHaHI/IpOBaHI/Ie BpPCMCHU, HGOGXOHI/IMOI‘O Ha HU3Yy4YCHHC HaHHOﬁ AUCHUIIIMHEI, JIy4lIC
BCETO0 OCYIIECTBIISATh HAa BECh CEMECTP, MpPEIyCMaTpuBas IPH 3TOM PETYISIPHOE MOBTOPEHHUE
MPOMIEHHOI0 MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMH IPAaBHJIBHOM OpraHu3aldy yueOHOro mpoiiecca Ui CTYACHTOB
SABJISICTCSL:

IJIAHOBOCTH B OpPraHu3alluy y4eOHON paboThI;

CEpbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHaa;

MMOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3austus CTYACHT HOOJDKCH MNPHUXOAWUTH, UMCH Oaraxx 3HaHUM U BOIIPOCOB IIO YIKC
U3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb UHGOPMALMOHHBIX TEXHOJOTHI, HCIIOJIb3yeMbIX IPU OCYLECTBJICHUHN
00pa30BaTe/ILHOIO MPOLECCa MO JMCHHUILIHHE.
10.1. UudopmManmoHHbIe TEXHOJIOTHH.
B ydeOHOM mpoliecce 1O JaHHOM JUCHUIUIMHE TPEIYCMOTPEHO HCIOJIb30BaHUE
WH()OPMAIIMOHHBIX TEXHOJIOTHMA:
YTEHUE JIEKIIUI C UCIIOJIB30BAHUEM CIalA-IIPEe3eHTAlUM;
B3aUMOJICHCTBHE C OOYYAIOIIMMUCS TOCPEICTBOM JJIEKTPOHHOM HMH(POPMAIIMOHHOMN
00pa3oBaTenbHOMN Cpebl.
Pa3paborana u ucnoss3yercsa B yueOHOM Ipoliecce KOMIbIOTepHas nporpamma « T peHaxep-
KOHTPOJIEP» MO TPEM OCHOBOIIOIATAIOIINM TeMaM HavyaJbHOTO MepHo/ia O0yICeHHS:
- KJ1aCChl HEOPTaHUYECKUX COEMHEHUI
- OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIEC PEAKIINU
- peaKIuu HOHHOTO OOMeHa.
[To teme «Knaccel HEOpPraHMYECKHMX COEIMHEHUI» co3JaHa KomibloTepHas ““Tect-
mporpamma’’, TI03BOJISIFOIIAsT OTIEPATUBHO MPOBEPSATH 3HAHUS CTYJEHTOB.

10.2. IIporpamMHoOe oOecnieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HHPOPMAILMOHHBbIE CIIPABOYHbIE CHCTEMBI.
CnpaBouno-nionckoBas cuctema «Koncynprant-Ilmoc»
WWW.chem.msu.ru — obyuarorue pecypcbl Xumuueckoro dakynsrera MI'Y;



DNEeKTPOHHO-OMOIMOTEYHBIE CUCTEMBI, IpeaIaraeMble OubIMoTEeKOMN
CIIoI' TU(TY).

HNuTepHer-pecypcesl:

1. Poccumiickoe obpazoBanue. denepaibHblii 0Opa3oBaTeabHbIN OpTa Pexkxum pocryna
http://www.edu.ru/

2. DnekTponHas oubauoreka «budimmorex»

3. Caiit EBponeiickoro nareHTHOTO BeIoMCTBa. Pexxum goctymna
http://ep.espacenet.com.

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

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

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

7, U3narensctBo SPRINGER. Pexxum poctyma - www.springerlink.com,

8. Hayunsiii neatp CHEMWEB. Pexum noctyma - www.chemweb.com,

9. Hayunsiit ieatp PUBS.ACS. Pexxum noctyma - WwWw.pubs.acs.org,

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

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

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

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

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

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

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

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



11. MarepuajibHO-TeXHHYECKAs 0a3a, HEOOX0AMMAas VISl OCYLIECTBJIEHUS 00Pa30BaTEeILHOIO MPolecca Mo AUCHUIIMHE

n/a

HanmeHnoBanue y4eOHBIX PEIMETOB, KYPCOB,
JMCUUILIIAH (MOJyJIeH ), IPaKTHKH, HHBIX BUIOB
y4eOHOH 1 TeNTbHOCTH, MTPETyCMOTPEHHBIX
yueOHBIM IJIaHOM 00pa30BaTEILHOM
IPOrpaMMBbI

HaumeHnoBanue nmoMeneHui AJjisi IpOBEAECHUS
BCEX BUJIOB y4EOHOMU AESITENbHOCTH,
IPEyCMOTPEHHON YICOHBIM IJIAHOM, B TOM
YHpCJIe IOMELIEHUS JJIs1 CAMOCTOSATENLHOM
paboThI, C YKa3aHHEM IePEUHs OCHOBHOTO
o0opynoBaHusi, ydeOHO-HArISAHBIX TOCOOU
¥ UCTIOJIb3YEMOT'0 TTPOrPaMMHOTO O0eCTICUeHUs

Anpec (MeCTONOJIOKEHNE) IOMEIIEHUN 11
IPOBEICHUS BCEX BUIOB yueOHOU
NeSITeIbHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAaHOM (B CIIy4ae peaju3aiuu
00pa3oBaTeNbHOM MPOrPaMMBbI B CETEBOM
(bopMe IOTIOTHUTENBEHO YKa3bIBACTCS
HaMMCHOBAHUEC OpTraHHU3alnu, C KOTOpOfI
3aKJIFOUCH JIOTOBOP)




VY4eOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit nip.n1.24-26/49 muart.I’

32

OO61as 1 HeopraHuYecKass XUMHUS

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

- CIieMaIu3UpPOBaHHast MeOeIb, TIPOCKTOD,
9KpaH, KOMITBIOTED.
-IEMOHCTPAIIMOHHBIN CTOJI, BBITSDKHOM MIKaQ.

VY4eOHble ayIUTOPUU I TPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUIA:

- yueOHbIe ayautopuu 254, 259 na 30

MOCaJ0YHBIX MECT, 000PY/I0BaHHbBIE MEOECIIbIO,

CTEKJISIHHBIMHU JOCKaMHU, TOYKaMu aocTymna Wi-

Fi B uaTepuer

VY4eOHble ayAUTOPUH IS TPOBEICHUS
IPYNIIOBBIX U UHIMBUIYaJIbHBIX KOHCYJIbTALIUMA
TEKYILEro KOHTPOJISI U IPOMEXYTOUHOMN
aTTeCTalUu:
- aynuropus kad. Heopranuveckoir Xumuu,
yueOHbIi 3a1 Ne3. Ha 30 moca0uHBIX MECT,
000py1I0BaHHbIE MEOEIbI0, CTEKIISTHHBIMU

[TomerieHus A7t CAMOCTOSTENLHOM paOOTHI
- aynutopus kad. Heopranuueckoir XxumMuun
yueOnbIi 3a51 Ne3. Ha 30 mocagouHbIX MECT

000pyoBaHHbIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 11t 1a00PaTOPHBIX 3aHIATHIA

MockoBckuit ip.11.24-26/49 nut. A, aymuTopuun
BTOPOTI'O 3TaXa

MockoBckuit ip.1.24-26/49 nur. A,
nomernienue 71-H, Nel5 (77 kB.m).

>

MockoBckuit nip.1.24-26/49 nut. A,
nomenienue 71-H, Nel5 (77 xB.m).

MockoBckuit ip.n1.24-26/49 nurt. A,
nomerierue 71-H, Nel5 (77 kB.M), momelieHne
32-P, NoNe3.5 (90+89 kB.M) ( BTOpO# TaxX).

Kaeapbl HEOPraHNYECKON XUMHUU:




JlabopaTopnsrit 3am Nel (90 kB.M),
nabopaTtopHblit 3a51 Ne2 (89 kB.m),
nabopatopHbIii 3a51 Ne3 (77 kB.M).
JIaGopaTopHbI€ 3aJIbl OCHAIIEHBI JTOCKaMH,
BBITSDKHBIMU IIKadamu, 1a60paTopHBIMU
CTOJIaMH, TOPKaMH C pEaKTUBaAMU,
nentpupyramu —T30 -91r, BogsHbIMU OaHAMU
-23 1T, ra30BBIMM FOpEJIKaMH 21T,
Mukpockornamu JIOMO -12 mir,
anekTopormuTku Tesler — 20 T, Bechl
texuudeckue ET-60011-E, Habopamu
CTEKJITHHOU U (papPopoBOil XUMHUECKOU
MOCY/bl, MTHAUBHUIYabHBIMU IITATUBAMH,
aKBaAMCTIILIATOPaMU Simax — 3 mT,
Huctumisitop ListonA1210, Mukpockorr 1
JIOMO - 12 wr, Cymunnka as nocyasl Butsasp
I'TI- 40-3, Dnextporumtku Tesler — 20 m,
Becol texanueckue ET-60011 -E Toukamu
nocryna Wi-Fi B unTepHeT

[Tomerienus 1yt XpaHeHUs U
po(UIAKTUYECKOTO 00CTYKUBAaHUS y4eOHOTO
000py10BaHUS:

Komnara Ne 20 xad). HeopraHnyecko XuMuu:
noMelieHue, 000py/1I0BaHHOE CTeIIaXKaMH,
BBITSDKHBIMU ITKahaMu, IpeccamMu, euamu;
MacTepckasi, 000pyZ0BaHHAs BEPCTAKOM,
CBEPJIMJIBHBIM, TOKaPHBIM, (PPE3EPHBIM,
TOYMJIBHBIM, OTPE3HBIM U IITH(OBATHHBIM
CTaHKaMH.

MockoBckuit ip.1.24-26/49 nur. A,
nomenieHue 32-P, (BTopoil aTax).




[TepeyeHs JIMIIEH3HOHHOTO MTPOTrPAMMHOTO
obecreucHHs.

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

MicrosoftOfficeStd, AxkageMuueckast TULIEH3HUA,
cybmunen3noHHbii 1oroop Ne02(03)15 ot
20.01.2015, ¢ 20.01.2015 6eccpouno;
AHTHUBHPYCHOE MTPOrPaMMHOE 00eCIICUeHUE
KasperskyEndpointSecurity,
CyOnuinen3nonHbIi gorosop Ne279/2018 ot
10.12.2018 r. 10 24.12.2019 1.
Cybnuuen3nonHsiit gorosop Ne279/2018 ot
10.12.2018 1. mo 24.12.2019 r.Apache
OpenOffice.org (Apache 2.0) / LibreOffice
(GNU LGPL 3+, MPL2.0).




12. OcoO0eHHOCTH OCBOEHHS IMCHUIUVIMHbI WHBAJIMIAMHM M JMUIAMH C OTPaHUYEHHBIMH

BO3MOKHOCTHMHU 310POBbS.

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

YTBEPKIECHHBIM pekTopom 28.08.2014r.
ITpunoxenue Ne 1

K paboueli mporpaMme JTUCIUILTAHBI

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 CriocoOeH UCToIb30BaTh MAaTEMATUIECKHE, IIPOMEKYTOYHBIN

CCTCCTBCHHOHAYYHBIC 1 MHKCHCPHDBIC 3HAHUS JI PCIHICHUA
3aJa4 cBoOcH HpO(beCCHOHaHBHOﬁ JACATCIIbHOCTH




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

Kon n HaumeHoBaHue IToxazatenn chOpMUPOBAHHOCTH Kputepnii VYpoBHHU c(HOPMHUPOBAHHOCTH

WHIMKATOPA JOCTHXKEHUSA (IecKpUnTOpHI) OLICHUBAHHUS (ommcaHue BBIPQXKEHHOCTH JIECKPUIITOPOB)

KOMIICTCHIINH «yIOBJIETBOPUTEIBLHOY «XOpOLIO» «OTJIIHYHO»

(TIOpOTOBBIIN) (cpemunit) (BBICOKMIT)

OIIK-1 Cnocoben OIIK-1.6 3uatb: OtBeTsl Ha | ImeeT npeacrasienue | [laér  ompenenenus | [IpaBuiabHO 00bACHSET
UCIIOJIB30BaTh TEOpPETUYECKHE OCHOBHBI 00mIel | Bompockl Ne 1-77 | 06 OCHOBHBIX | OCHOBHBIX  IIOHATHH | TIOHATUS U TEPMHUHBI
MaTeMaTUYECKUE, Y HEOPTaHUYECKON XUMUH, K 9K3aMEHY XUMHYECKHUX XMMHH, XOPOILIO 3HAET | XUMHUH, 3HAET
€CTECTBCHHOHAYYHbIE | IOHMMATh IPUHLIUAIIBI CTPOCHUS TEPMHMHAX, HO JJA€T UX | XUMUYECKHE CBOMCTBA | XUMUYECKUE CBONCTBA

Y MH)KCHEPHBIC 3HAHUS
JUISL PEUICHUS 33124
CBOEM
pohecCHOHATTLHOM
JCSITEIbHOCTH

BELIECTBA, IPOTEKAHUS
XUMHYECKHX IPOLIECCOB.
(3H-1);

YMeTh: UCIIONB30BaTh ATH
OCHOBBI JIsl pEIICHHUS
MIPUKJIAHBIX 33/1a4 B CBOEH
npodeccnoHanbHOM
JESATEIBHOCTH

(Y-1);

Baapers: TeopeTnueckumMu
METOJIaMU OIHCaHUs CBOICTB
MIPOCTHIX U CJIOKHBIX BEIIECTB
Ha OCHOBE 3JIEKTPOHHOTO
CTPOEHHS UX aTOMOB U
nonoxeHnus B [lepnoandeckoi
CUCTEME XMMHYECKHUX

3JIEMEHTOB.
(H-1)

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




Kon 1 HaumeHoBanue
HWHIOWKATOpa JOCTHXKCHUSA
KOMIICTCHIINH

[Noka3zaTenu chopMUPOBAHHOCTH
(meckpumITOpHI)

OIIK-1.7 3HaTb: OCHOBBI
Kiaccuukanum
HEOPraHUYECKUX COCIUHEHUN
Pa3JIMYHBIX KJIACCOB
HEOPraHUYECKUX COCANHEHUH,
OCHOBHbBIE MEXaHU3MBI
MIPOTEKAHUS HEOPTaHUUECKUX
peakuuii
(3H-2);

YMeTh: UCNoJIb30BATh
XUMHUYECKUE 3aKOHBI,
TEPMOJIMHAMUYECKHUE
CIIpaBOYHBIE JAHHBIC U
KOJINYECTBEHHbBIE COOTHOILIEHUS
HEOPraHWYECKON XHUMUHU.

(V-2)

Baapners: HaBbIKaMH
MCIOJIb30BAaHUS ATHX
XapaKTePUCTHK U TEXHOJOTUI
JUISL pEIIeHU 3a71a4 CBOEH
npodeCcCuoOHATBHON

e TETHHOCTH.

(H-2)

Kpurepnit
OLIEHUBAHUS

YpoBHH CHOPMHUPOBAHHOCTH

(omrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)

«yJIOBJIIETBOPUTEIHHO»
(moporoBblif)

«XOpOLIO»
(cpenHmii)

«OTIINYIHO»
(BBICOKHIA)

Nwmeer npencraBinexue
0 KJIacCU(UKALUH,
CTpOEHUH, crocobax
MMOJIYUCHUA pa3JIMIHBIX
KJIaCCOB
HEOPraHUYecKuX
COEJMHEHUH, HO Jaer
ux olpeieneHus

HECYCTKO

Haér onpenenenus
OCHOB KJIaCCH(PHKAINN
HEOPraHUYECKUX
COEIMHEHUH, XOPOLIO
3HAeT XUMHUUYECKUE
CBOICTBA BEILIECTB.

[TpaBuIBHO OOBSCHSET
KJIacCU(UKAITUIO
HEOPTaHUYECKUX
COCIUHCHHI, 3HACT
XUMHUYECKHE CBONCTBA
BEIIIECTB, MEXaHU3MBI
XUMHYECKHUX
PEAKIIUH. .

YMeeT HCHoIb30BaTh
XUMHNYECKHUEC 3aKOHBI,
TGpMO}II/IHaMI/IquKI/IC
cnpaBqume JAaHHBIC,
HO JaeT nX
ONpeIeJICHUSI HEYETKO.

YMeer yBepeHHO
UCIIOJIb30BaTh
XUMHUYCCKUEC 3aKOHHBI,
TEPMOIUHAMHUYCCKUC
CIIPABOYHBIE IAHHBIE,
XMMHUYECKHE CBOMCTBA
BELIECTB.

YMeer npaBUiIbHO
UCIIOJIb30BATh
XUMHYECKHE 3aKOHBI,
TEPMOJAMHAMHYECKHE
CIIPaBOYHBIE JAHHBIE,
XUMHYECKHE CBOMCTBA
BEILIECTB.

Nmeer
YAOBJIETBOPUTEIBHbIE
HaBBIKU
HMCIOJb30BaAHUSI
OCHOBHBIX
XapaKTEPUCTUK u
TEXHOJIOTHH.

Brnaneer, HO HeUETKO
Ha3bIBACT, 00BICHSICT
MOHSTUS U TEPMUHBI
XAMHHU, XUMHUYECKHE
CBOICTBA BEIIECTB, UX
OCHOBHEIC
XapaKTECPUCTHUKU U

Bnaneer u npaBWIbHO
Ha3bIBAEeT, OOBICHSIET
MOHSTUS U TEPMUHBI
XUMHH, XUMHYECKHE
CBOMCTBa BENIECTB, HX
OCHOBHEIE
XapaKTepI/ICTI/IKI/I nu




Kon 1 HaumeHoBanue
HWHIOWKATOpa JOCTHXKCHUSA
KOMIICTCHIINH

[Noka3zaTenu chopMUPOBAHHOCTH
(meckpumITOpHI)

OIIK-1.8 3HaTh: OCHOBHEIE
3aKOHBI €CTECTBEHHOHAYYHBIX
JUCIUILTAH O CTPYKTYpe U
CBOWCTBaxX MaTepuaioB

(3H-3);

YMeTh: HCTIONB30BaTh 00
OCHOBHBIX 3aKOHAaX
€CTECTBCHHOHAYYHBIX
JUCIUILTAH O CTPYKTYpe U
cBoiicTBax marepuayios (V-3)

Baagerb: nporao3upoBaHueEM
BIIUSIHUS PA3JIMYHBIX (AKTOPOB
Ha paBHOBECHE B XUMUYECKHUX

peakuysxX; Ha HaIPaBJICHHOCTh

Kpurepnit
OLIEHUBAHUS

YpoBHH CHOPMHUPOBAHHOCTH

(omrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)

«yJIOBJIIETBOPUTEIHHO» «XOpOLIO» «OTIINYIHO»
(moporoBblif) (cpenHmii) (BBICOKHIA)
TEXHOJIOTHUH. TEXHOJIOTHUH.

Nmeer npencraBineHue
00 OCHOBHEBIX 3aKOHax
ecTecTBeHHOHayUHbIX

OUCUMIIMH O CTPYKType
n CBOMCTBAxX
maTepuanos, HO JaeT
1704 onpeaeeHus

HCYCTKO.

VYMeeT HCHoIb30BaTh
00 OCHOBHBIX 3aKOHax
eCTeCTBeHHOHaYy4HbIX

OUCUMIMINH O CTPYKType
n CBOMCTBAxX
maTepuanos, HO JiacT
1704 onpeeaeHus

HCYCTKO

Nmeer
YIOBJIETBOPUTEIIbHBIC
HaBBIKHN
MPOrHO3UPOBAHUS

Haér onpenenenus
3aKOHOB
ecTecTBeHHOHay4YHbIX
OUCLUMMINH O CTPYKType
M CBOMCTBAX
MaTepuanos, XOpOoLIO
3HACT XUMHYECKUE
CBOMCTBA BEIIECTB U
MaTepUalioB.

YMeeT yBepeHHO
HCIIOJIb30BATh
OCHOBHBIC 3aKOHbI
€CTeCTBEHHOHAYYHbIX
ANCLMNANH O CTPYKTYpe
W CBOMCTBAX
MaTepuranos.

Bmaneer, HaBBIKaMu
MIPOTHO3UPOBAHHS
BIIMSIHUS PA3TUYHBIX
¢bakTopoB Ha

[TpaBuIBHO OOBSACHSET
OCHOBHBIC 3aKOHbl
€CTecTBeHHOHaY4HbIX
AVCUMIM/IMH O CTPYKTYpe
M CBOMCTBAX
maTepuanos, 3HACT
XUMHYECKHE CBOMCTBA
BEIIECTB U
MaTepUasoB.

YMeer npaBUiIbHO
UCIIOJIb30BaTh
OCHOBHBIE 3aKOHbl
€CTeCTBEHHOHAYUHbIX
AVCLMMANH O CTPYKTYpe
M CBOWCTBAX
MaTepuanos.

Bnaneet u npaBuibHO
POTHO3UPYET
BIIMSIHUE PA3ITMUHBIX
¢daxTOpOB Ha




Kon 1 HaumeHoBanue
HWHIOWKATOpa JOCTHXKCHUSA
KOMIICTCHIINH

[Noka3zaTenu chopMUPOBAHHOCTH
(meckpumITOpHI)

rporecca B 3aJaHHbIX
YCIIOBHSIX.

(H-3)

Kpurepnit
OLIEHUBAHUS

YpoBHH CHOPMHUPOBAHHOCTH

(omrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)

«yJIOBJIIETBOPUTEIHHO»
(moporoBblif)

«XOpOLIO»
(cpenHmii)

«OTIINYIHO»
(BBICOKHIA)

BJIMSIHUS Pa3JIMYHBIX
(akTopoB Ha
paBHOBecHE B
XHUMHUYECKHX
peaKiusx; Ha
HAIPaBJICHHOCTb
npolecca B 3alaHHBIX
YCJIOBHSIX.

paBHOBECHE B
XUMHUYECKUX
peakuusx; Ha
HaIPaBJIEHHOCTh
mpoliecca B 3aJaHHbIX
YCIIOBUSIX.

paBHOBeEcCHE B
XUMHUYECKHUX
peakiusx; Ha
HaIPaBJIECHHOCTh
npoliecca B 3aaHHbIX
YCIIOBHSIX.

[lIxana ouenuBanus coorsercryer CTO CIIOI'TU (TVY):
MIPOMEKYTOUHAS aTTECTALMS IPOBOAUTCS B (hOpME dK3aMeHa, Pe3yIbTaT OLICHUBAHUS — «OTI», «XOP», KYIOBI.




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 dHepruu aromamu. KBaHTOBast Mozenb CTpOeHUs aToMa Bogopoa 1o bo-

py.
2. KopnyckynsspHO-BOJIHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[Ipunnunn ~ HeompeneneHHOCTH | elizeHOepra. BonnoBas  ¢yHkIus.

KBantoBomexanunueckas MoJienb crpoeHns atoma lllpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIE uncia. DHEpPrus 3JIEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30YK/ICHHBIX COCTOSIHHSIX aToMa. S-, p-, d-, f-cocTosiHus smekTpoHa
¥ COOTBETCTBYIOIINE UM (POPMBI ATIEKTPOHHBIX O0JIAKOB.

4. MHOrosnekTpoHHsle 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-
TaJIeld B IPOCTPAHCTBE BOKPYT SApA.

6. Ilepumommueckuii 3axon J[.1. Menneneesa. [lepuonnyeckas cucreMa 3JICMCHTOB
KaK €CTEeCTBEHHAs KiacCH(HKAIUS 3JIEMEHTOB MO CTPOSHHUIO BHENIHHUX JJICK-
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, OTHOCUTEIIbHAsA
anexTpoorpuniarensHocts (020). Ileproanueckue cBOCTBa COETUHEHUI: CO-
CTaB, CTPOEHHE, KHUCIOTHO-OCHOBHBIE U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTH M3MEHEHUS CBOWCTB 3JIEMEHTOB B TOJTPYINIAX — BTOPUIHAS
NIepUOINYHOCTh. Hemepmoanueckue cBolcTBa aToMmoB. JlMaroHamabHOE
CXOJICTBO JIEMEHTOB B llepuoanyeckoi cucreme.

9. IlpuunHa 0O6pa3oBaHUs XUMHUECKON 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. BasieHTHBIE BO3MOXKHOCTH U CTETICHH OKUCJICHUS 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

HEIO/ICJICHHBIX 3JIEKTPOHHBIX nap ['mimecnu. ['eoMeTpuyeckoe CTpoeHHe MOJIEKYI, HO-

HOB ¥ KOMILJIEKCHBIX CO€IMHEHUN. Jlenokann3oBaHHas -CBSI3b.

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

CBs13b MArHUTHOT'O MOMEHTA C YUCJIOM HECIIAPEHHBIX 3JIEKTPOHOB.

13. Meton MonekymsipHbIX opOutanieil. OCHOBHBIE IOJIOKEHHUS METO]a

MosiekynsapHbix  opoutaneir (MO JIKAO). CasspiBaromye, pa3pbIXISONIAEe |



HECBS3bIBAIOIIUE MOJIEKYJIsIpHbIe opOuTanu. KauecTBeHHOE onmucaHue MOJIEKYIISIPHBIX
opOuTanei IByXaTOMHBIX MOJIEKYII U3 SJIEMEHTOB IIEPBOTO U BTOPOTO MEPHOJIOB.

14. OOBsicHEeHnE MarHUTHBIX CBOIMCTB MOJIEKYNI M MOHOB ¢ mo3uimii meroga MO
JIKAO. ConocraBieHrue BO3MOKHOCTEH METO/Ia MOJICKYJISIPHBIX OpOUTaeil U MeToaa
BAJICHTHBIX CBs13€U. VI302]1€KTPOHHBIEC YaCTULIBI.

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

16. Monnas u mMeTtauinueckasl ¢Bsi3b. Kpucramimdeckue u aMopgHBIC BEIIeCTBa.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAIUIMYECKHUE PELIETKH.
Cuiet Ban Jlep Baanbca (opueHTalMOHHOE, WHIYKIIMOHHOE, JUCIIEPCHUOHHOE
B3auMoieiicTBue). BoiopoiHas cBsi3b, €€ MposiBJICHUE B CBOMCTBAX BEIIECTB.

17. IlonsTe 0 TepMOAMHAMUYECKOW cucTeMe. PaBHOBECHbIE M HEPABHOBECHBIE
XUMUYecKue npoueccbl. @yHKUUU COCTOSHUSA. BHYTpEHHSAsSI 3HEprus M SHTAIbIUA.
Tepmoxumust. DK30TEPMUUYECKUE M SHAOTEPMUUYECKHE DPEaKUUH. TepMOXUMHUYECKOE
ypaBHeHUEe. V3MeHEeHHe OSHTANbIMM KaK XapaKTepUCTHUKU TermioBoro 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 CBSI3EH B MOJIEKYax.

19. Tlonstue 00 SHTponuu. AOCOIIOTHAs DHTPONHS W CTPOCHHE BEHICCTBA.
W3mMeHeHune S3HTPOINHU B X0/1€ XUMUUYECKHUX PEAKUUN U Pa3IuYHbIX IIPOLECCOB.

20. Xumuyeckoe paBHoBecue. CBoboHas sHeprusi ['mb0ca. M3menenue sHepruu
['n66ca kak TepMOIMHAMUYECKHI KPUTEPHT BOZMOXHOCTH CAMOIIPOU3BOIHHOTO IIPOTE-
kaHuga peakuuu. CraHzapTHoe wu3MeHeHwe osHepruu [ubbca B peakiuu. CBs3b
CTaHJApTHOI0 U3MEHeHUs 3Hepruu I mb60ca ¢ KoHCTaHTOM paBHOBecHs. PacueT KOHCTaHT
paBHOBecHs. Mlcxo/iHbIE U paBHOBECHBIE KOHLIEHTPAlLlUK BellecTB. BiusHue temnepary-
pBI Ha BeIMUUHY SHepruu ['nb6ca, KOHCTaHTY paBHOBECHSI.

21. OOpatumble ¥ HEOOpaTUMbIE XUMHUYECKHE peakuu. JlnHaMHUuecKuil Xxapakrep
XUMHUUYECKOTo paBHOBecHs. CMelIeHre XUMUYECKOr0 paBHOBECH S ITPH BHEIITHUX BO3/IEH-
ctBusix - npuHnun Jle Illarenre - bpayHa u ero oOBsiCHEHHE C TO3HIIMIA
TEPMOJMHAMMKHU. BiusHMe TeMIieparypbl, JaBJIE€HUsS W KOHLEHTPAllUM PEarcHTOB Ha
XUMHYECKOE PAaBHOBECHE.

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

23. BiusiHue TeMriepaTypbl Ha CKOPOCTh XMMHUYECKON peakuuu. TemmneparypHslid
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. OOpa3oBaHME NPOMEXKYTOUHBIX
coeMHEHUN npu KaTanuse. ['OMOreHHbIN U reTeporeHHbIi Katanu3. AjcopOuus u ee
POJIb B TETEPOre€HHOM KaTaju3e.

25. PactBOphbI Kak roMoreHHbie cuctemsl. [Ipeacrasnenus [I.1. Menaeneesa, N.A.
Kabmykxosa, B.A. KuctsakoBcKoro o mpupo/ie >KUJIKUX pacTBOPOB. [ MIpaThl U COIBBATEHI.



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

26. neanbHble U HeWI€AIbHbBIE pacTBOPHL. PacTBOpEI 311eKTposuToOB. Posib 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, ocHOBaHUs, aM(POTEpPHbIE TUIPOKCUIBI, COJIU C TOUKH 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
KOHIIEHTPAllUil HOHOB B PacTBOPAxX CHJIbHBIX JIEKTPOJIUTOB.

30. DnekTpoauTUueckas aucconuanus Boasl. loHHoe nmpousBeaeHue Boanl. 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 reopun JKMKO bacoino — 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'napoaus conel ¥ raloreHaHruIpHUI0B. 3aBUCUMOCTD CTENIEHU rupoaun3a u pH
pacTBOopa OT KOHIIEHTpAalMUd COJIM W TemmepaTypsl pactBopa. OcoOble ciayyau
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. I'ereporennsie paBHOBecHs. [Ipoussenenue pactopumoctu. Pacuyer 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 — CAMOBOCCTAHOBJIEHH (IMCIPONOPLUMOHUpOBaHMs). 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. CtanaapTt-
HbI€ DJIEKTPOJHBIE TOTEHUIHUANbl METauIOB. Psnbl CTaHAAPTHBIX AJIEKTPOJIHBIX



MOTEHIIMAJIOB METAJJIOB (3JEKTPOXUMHUUECKHUE PSAJIbI HAPSDKEHUS METAJIOB) B KUCIION
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
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOMN PEeaKIK B BOJAHBIX PACTBOpax.

39. BnusHue Ha BEIMYMHY OKHCIHMTEIbHO-BOCCTAHOBHUTEIHLHOTO MOTEHLMANA
KHUCJIOTHOCTH PacTBOpa, MPUCYTCTBUS KOMILIEKCYIOIIETO pearenta, o0pa3oBaHus MaJlo-
pPacTBOPUMOTO COETUHEHUS.

40. DieKTpOIIU3 pacTBOPOB U pacIuIaBoB. KaToqHBINM 1 aHOJHBIN MPOIIECCHI U 0011Iee
YpaBHEHHME peakuuu »sjekTponusa. [lepeHanpskeHue BbIIEICHHMS BEUIECTB IIPU
anektpoiinze. 3akoHbl Mapasnesd. XuMuyeckue MICTOUHUKH TOKA.

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

42. Onpenenenue KOMIUIEKCHOTO coenuuenus. Koopaunaunonnas teopusi Bepue-
pa. LlenTpanbHblii aTOM (HMOH)-KOMIUIEKCOOOpa3oBaTeNb, JTUTaHIbl. BHYTpeHHSS u
BHEIIH:S cepbl KOMIUIEKCHOTO coenuHenus. Koopannannonnoe uncno. Koopaunaiu-
OHHasi EMKOCTb (JI€HTATHOCTB) IUTaHA0B. OCHOBHbBIE THIBI KOMIUIEKCHBIX COSAMHECHMIA:
AKBOKOMILJIEKCHI, all1I0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMHUAKAaTBhI.

HomMmeHkiatypa KOMIUIEKCHBIX COEMHEHUN.

43. Kapbonmel, kinactepsl, xenarsl. Konuenmust 3 peKTHBHOr0 aTOMHOTO HOMEPA.

44. I'eomeTpuueckas KOH(GHUTypaIus KOMITICKCHOTO HOHA (MOJISKYJIBI) M THOPHIH-
3allKs aTOMHBIX OpOuTallell IEHTPabHOTo aToMa (HoHa). M3oMepusi KOMILIEKCHBIX CO-
eIUHEHUN.

45. DAEKTPOIUTUYECKAS AUCCOIUAIINS KOMILIEKCHBIX COSTUHEHUI — MepBUYHAS U
BTOpUYHas. PaBHOBECHS B pacTBOpax KOMIUIEKCHBIX COCTUHEHHI: COJbBAaTAIlMOHHEIE,
THJIpaTallMOHHbIE, KUCJIOTHO-OCHOBHBIE, PEaKIMH 3aMeIIEeHNUs, UHEPTHBIE U JaOuIbHbIE
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. CIEKTpOXMMHUYECKUN pAl JUrasaoB. Komriuiekcsl
CHJIBHOTO U c11aboro nosiei, ux KOH(GUTypaly 1 MarHUTHbIE CBOMCTBA.

47. BnusiHue KOMIUIEKCOOOPa30BaHMs Ha NPOTEKaHWE OOMEHHBIX U OKHUCIUTENIBHO-
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.

HaxoxneHue B mpupojae, MOIydeHHe MeTauinueckoro Oepwmius. CriaBsl
Oepuiins, UX CBOICTBAa M MPUMEHEHHE. XUMUYECKHE CBOMCTBA OepHILINS, OTHOIICHHE
K KUCJIOTaM, Iejo4YaM, pa3iudHbIM OKUCIuTensIM. OKCU U THIPOKCH OSpUILTHS M UX
CBOMCTBa. AKBO-, THIPOKCO-, hTopHIHbIe KOMILIeKChl Oeprutus (11).

TOKCHYHOCTH COETUHEHUN OEPUILITHSI.

53. Maruuii, KaJibIluii, CTpOHITUH, Oapuii.

Haxoxnenue B mpupone, MOJyYeHHE M TPUMEHEHHE METAJUTMYECKOTO0 MAarHUs.
CmiaBel MarHusi, MX CBOMCTBa M nIpuMeHeHue. OTHOILEHHWE MarHusi K KHUCIOTam,
niesioyaM, pasiiMuHbIM OKUCHUTENsIM. Vcnonb30BaHWEe MarHusi NI BOCCTaHOBJICHHS
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 W XUMHYECKHE CBOWCTBa MeTaioB. OTHOIIEHHWE K BOJIE,
KHCJIOTaM, PA3JTHUYHBIM OKHCIUTEISIM. PacTBOpeHHE METAUIOB B KHUIKOM aMMHAKe.
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. HaxokneHue MeTaqioB B 3JCKTPOXHUMHUYECKOM psy HampsKEHUS.
XuMuyeckue cBoiicTBa. OTHOIIEHUE K KUCIOTaM, I11eJ04YaM, pa3IuYHbIM 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).

TOKCHUYHOCTD KaJIMUSL, PTYTH U UX COSAMHEHUN.

55. bop.

Haxoxnenne B mpupoze, IMONydeHHE, XUMHUYECKHEe CBOWCTBAa. OTHOIIEHHWE K
KHUCIIOTaM, IIeJoYaM, pa3JInyHbIM OKHUCIMUTENSIM. bopanbl (coenuHeHuss Oopa ¢
BOJIOPOJIOM). TPEXIIEHTOBBIE AIMEKTPOHOASUIIMTHEIE CBSI3U B qubopane. [Ipumenenne
OooprunpuioB. bopHas 1 monuOOpHBIE KHUCIOTHI, X COolu. MeTa- , OpTo-, 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 CXOJICTBO C AIIMAa30M M rpad)UTOM IO CTPOCHHUIO U CBOHCTBAM.

[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 M IeNIoYaM, Pa3IidHbIM OKHCIAUTEsIM. OKCUa U
TUAPOKCHU AIFOMHHHUS, alFOMUHATHI M THIPOKCOKOMIUIEKCHI. AJTIOMUHHUEBBIE 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. Coemuuenus tamwmus (1) w (11l). ManopactBopumbie comu tammus (1).
OxucnutenbHble cBoiicTBa coearHeHn Tayums (111). TokcuuHOCTh coenuHeHnH Talusl.

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

Haxoxnenue snemeHToB B mnpupoje. [lonyueHue meTamioB M MX HPUMEHEHHE.
OTHOLIEHHE METANIOB K KHCIIOTaM, IIesioyaMm, pa3iu4HbIM OKHCIUTeNnssM. CXOICTBO
xumuyecknx cBorcTB ckanaus (1) u amomunus (11).

Jlantanuael. X npumeHeHHE B TEXHHUKE. XAapaKTEPHBIE CTENEHU OKHUCIICHHS.
OxwucnurtenbHbie cBoiicTBa 1epus (V) u BocctanoBuTenbHbIe cBoicTBa eBporus (11).

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



Posp akTHHHIOB KaK MaTEpHUATIOB IS SIACPHON TEXHHUKH.

59. Yraepog.

Haxoxaenne B mpupoje. AIIOTPOITHbIE MOAU(PUKAIIUN YIIIepoaa: anmas, Tpadur,
KapOuH, pymiepensl. Creknoyriepos. x npuMeHeHne. Yriiepoaa Kak BOCCTAHOBUTEIb
u aacopoenT. KapOuabl n ux cBOWCTBA.

OTHo1IEHUE yraepoja K KACI0TaM, ies104aM, pa3InyHbIM OKUCIUTENIM. OKCUIbI
yriepona. BoccranoButenbHbie cBoiicTBa okcua yriuepoaa (11). Kapbonumsr meTanios.
VYronbHas KUcloTa, e€ HeycTonunBocTh. Kapbonatsl. KanbluHupoBaHHAs U MUTHEBas
coza.

Cepoyrnepoa. I'anorenuabl u okcoragoreHuasl yriepoaa. CoennHeHus yriiepoja c
a30TOM: JIMIIMaH, IMaHOBOJAOPOAHAS, IMAHOBAsI, N30LIMAHOBASI, THOIIMAHOBAsI KHUCJIOTHI
1 ux coiu. L{luanuipl 1 THOLIMAHATHI KaK JIUTaH bl TOKCUYHOCTh COCIMHEHU yriaepoa.

60. Kpemuuii.

Haxoxnenue B mpupoze. IlonmydeHue kpemHHUs, €ro XMMHUYECKHE CBOWCTBA U
npuMeHeHrne. OTHOLIEHUE KPEMHUS K KUCI0TaM, I1eJI04aM, Pa3INYHbIM OKUCIUTEISIM.
Oxkcun kpemuus (IV). KpemueBbie kuciotsl U cuidkathl. JKuakoe crekio. Ksapuesoe
¥ 00BIYHOE CTEKJIO. ATTIOMOCHIIMKATHI B 1IeOUThI. COSTMHEHUSI KPEMHHUS C TaIOTCHAMH.
['ekcadTopokpeMueBas kuciiota. CHIUIUIBI METAJUIOB, HUTPU KPEMHUS.

Ponp anemeHTapHOro0 KpEMHMS U €r0 COCIMHEHHMM KaK MAaTepHAIOB COBPEMEHHOMU
ANEKTpOHUKHU. [I[puMeHeHrne COeTMHEHUI KPEMHUS.

61. ['epmanuii, 0J10BO, CBUHEIL.

Haxoxnenue B mnpupone. Ilomyyenue m xumuueckue cBoicTBa. HaxoxxneHue
METAJUIOB B JJIEKTPOXMMUYECKOM psiay HanpspkeHus. OTHOLIEHHME K KHCIOTam,
niesioyam, pasnuyHeiM - okucaurensM. Oxcunbl XO wu XO2 , TUIOPOKCUABL,
TUPOKCOKOMILIEKCHI. 0- U [- ONOBsIHHBbIE KUCIOTHL.. Cynb(uabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoBuTenu u coeauHeHust cBuHua (1V) xax
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 CBOicTBa M mpuMeHeHHe. OTHOIIEHHE K KHCIOTaMm,
nienoyaM U rajgoreHaM. OKCHIBI, THIPOKCHJbI, OKCOTHIPOKCOCOEIUHEHUS M HX
cBoiicTBa. CTapeHue rupoOKCH/IOB.

[lpumeHeHne TUTaHA, HUPKOHUS, TAQHUS U UX COCTMHEHUH.

63. Banaauii, HHOOUIA, TaHTAII.

[TomyueHnue, XUMUYECKHE CBOMCTBA, MPUMEHEHHUE B KaueCTBE KOHCTPYKIIMOHHBIX
MaTepuanoB. OTHOILIEHHE K KUCIOTaM, IIeouaM, pa3TudHbIM OKHUCIUTENSIM. OKCHIBL,
rajoreHuIbl, OKCOTaJIOT€HU/IbI U COJIH.

64. Xpom, Mmoib1eH, BOTbGhpam.

Haxoxnenne B mpupone. Ilomyuenne.  Haxoxaenwe — meTamioB B
AJIEKTPOXUMHYECKOM psny HampspkeHus. [I[puMeHeHne B KauecTBe KOHCTPYKIIMOHHBIX



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

Coenunenus xpoma (I) , ux BoccraHoBHUTENbHBIC cBOicTBAa. COeIMHEHHS XpOMa
(1), oxcua ¥ TUAPOKCHI, XPOMHUTBI M THAPOKCOKOMITICKCHI. OKHCICHHE COCAMHEHUI
xpoma (). Coenunenuss xpoma (VI): okcua, XpoMoBas U JUXPOMOBAsST KHUCIOTHI,
XpOMaThl U JUXPOMATHI, UX MOTy4YEeHUE, XUMUYECKIE CBOWCTBA U B3aUMHbBIE [TEPEXO/IbI.
OxkucnurenbHple cBOMcTBAa coequHeHnid xpoma (V1) B KHUCIION W IIENOYHOM cpenax.
[TepokcoXpOMOBBIE COEAMHEHHUS.

TOKCHYHOCTH COEITMHEHUI XPOMA.

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

65. Mapranen, TexHeuui, peHuil.

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

Kap6ouunbnasie komruiekcsl Mapranna (O) u penus (O). Oxcung ¥ TUIPOKCUT
mapranma (1), ux cpoiictBa. Okucienue coemunenuit mapranma (I1) B pasmudsbix
cpenax. Coenunenus mapranma (111).

Oxkcua mapranna (1V) (muposro3ut) U ero XMMUYECKUe CBOMCTBA, MOBEJICHUE B
KHCJIBIX U IIEIOYHBIX cpefax. OKHCIUTENbHO — BOCCTAHOBUTENbHAS JBOMCTBEHHOCTh
coequHenuii mapranna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENIBHO —
BOCCTAaHOBUTEJIbHBIC CBOMCTBA M IUCTIPONIOPLIUOHUPOBAHHE.

Coenunenus wmapranna (VII), okcun, mapranmeBas KHCIOTa, IEpMaHTaHATHI,
HoJyueHHe, XMMHYECKHe CBOiCTBa. BiapeiBoomacHocTh okcuaa wmapranma (V).
[lepmaHraHat kamus, €ro OKHUCIUTENIbHbIE CBOWCTBA B KHCIOW W IIEIOYHOW cCpenax,
npuMmenenue. [luponus nepmanranaTta Kaius.

66. XKene3o, k00anbT, HUKEIb.

Haxoxxnenue B mpupoje, nojaydyeHrne METAJIOB U MX cBoiicTBa. CIUTaBhI Kelesa,
Ko0ayibTa, HUKEJS U uX npuMeHeHne. KapOoHnunbHble Komiuiekcsl xenesa (0), kodanbta
(0), aukens (0).

Haxoxxnenre MeTaiyioB B JEKTPOXUMHUUYECKOM psy HampspkeHus. 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- HOH KakK JHTaHAbl B
komruiekcax skenesa (I, 1), xobansra (11, I11), Hukens (I1). YcnoBue ycroitunBocTu
coenunennit kobaneTa (1) u (1) B BogHbix pacTBOpax. OKHUCIUTEIbHBIC CBOWCTBA
coenunenuil xenesa (l11), BoccranoButensHble cBoiicTBa coenunenuit xenesa (11). Conpb
Mopa. @eppartsl.

JuMeTunrinokcuMar HUKes.

Ponb coenunennii xenesza u kobaabTa B OMOJIIOTUYECKUX MPOIIECCaX.

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

Haxoxnenne B mnpupone. IlonmokeHne MeTamaoB B 3JIEKTPOXHUMHYECKOM PSIy
HanpspkeHus. [IpruMeHeHne TIaTHHOBBIX METANIOB U UX COSIUHEHH B COBPEMEHHOMN
TexHuke u MemunuHe. CrocoObl MepeBoja IUIATUHOBBIX METAJIOB B PAacTBOPHUMEIE
coenmuaeHus. OTHOIIEHWE TaUTaAWsl ¥ IUIATHHBI K Aapckod Bojake. Pomb
KOOPIMHAIIMOHHBIX COSIMHEHUN B XUMHUH TUIATHHOBBIX METAJIIOB.



68. Asor.

Haxoxnenne B mnpupozae. Ilomydenue u npumeHeHue asora. XUMHUYECKas
MHEPTHOCTh MOJIEKYJIIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHusA. COeTMHEHHUs a30Ta C
BOJOPOJOM. AMMHAK, €r0 XUMUYECKUE CBOMCTBA. KUIKUI aMMHUaK KaK pacTBOPUTEIb.
AMuapl, uUMHUABL, HUTpUAbL. PaBHOBecHss B BOJHOM pPacTBOpPE aMMHMaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAKa U €T0 COJIEN B BOJHBIX pacTBOpax. AMMMAK Kak
aurana. CtpoeHue noHa aMMoHus. CoM aMMOHUS, UX TOBEICHUE NIPH HarpEeBaHUH.

I'mapasun u ruapokcuinamul. [lonyuenue, ctpoenue, xumuyeckue 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.

Oxcupl a3ota. Mx monyuenue. Oxcup azota (1), crpoenue u cBoiictBa. Okcuj a3ora
(1), crpoenue, mapaMarHeTH3M MOJICKYJIbI, XUMHUECKHE CBOMCTBA. HUTPO3MI-HOH Kak
murana. Oxcupn azora (lll), Tepmuueckas ycTOWYMBOCTh, XMMHYECKHE CBOWMCTBA.
A3zoTHcTas KUCIIOTa, HUTPUTHL. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS JBOWCTBEHHOCTD
HUTpUTOB. Hutput-non kak murann. Okcup azora (IV), crpoeHue, mapamarHeTusm
MoJekyibl. Bzaumozeiicteue okcuaa azora (IV) co menouamu u Bonoil. Okcun azora
(V), ctpoenme u cBoiicTBa. A30THas KHCJIOTa, IOJYYCHHE B IMPOMBIILIICHHOCTH.
XUMHYECKUE CBOMCTBA a30THOM KHMCJIOTHI M HUTpaT-uoHa. CBOMCTBA cMeceil a30THOM
KHCJIOTHI C COJITHOM (LlapcKasi BOJIKA), TUIABUKOBOM, CEpHOM KucioTamMu. HutpaTtel 1 ux
TepMHUECKas yCTONYMBOCTh. OKUCIUTENbHBIE CBOMCTBA HUTPATOB B pacIljlaBax.

69. ®ochop.

Haxoxxnenue B npupoze. [lonyuenue. Amnotponssie Mogudukanuu Gocdopa u ux
PEaKIMOHHAs CIIOCOOHOCTh. XMMUYECKHE CBOMCTBA, OTHOIIEHUE K KUCIIOTaM, LIIeJI0YaM,
pasnnyHbIM okuciauTensM. DochuH, ero Npous3BOIHBbIC, UX XHMHUYECKUE CBOMNCTBA.
®ocdopHoBatucras U Qocdopucras KucioTbl, ux conu. I[lomyueHue, crpoeHme,
OCHOBHOCTb, BOCCTAHOBUTEJIbHBIE CBOICTBA.

Oxkcupn ¢docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCyIIalOIIee JEHCTBUE.
®ochopubie  kucnoThH: MeradocopHas, audpocopHas, oprodochopHas, ux
nojiyueHue, B3auMHble nepexonbl. Pocdarbl, ruaponus ¢ocdaros. bydepHbie
pacTBOpBI Ha OCHOBE (ocHOPHOM KMCIOTHI U €€ COJeH.

[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 HampsbkeHus. OTHOLIEHHE K KUCIOTaM, IIEJI0YaM,
pa3iauuHbIM  okucauTensiM. COeqUHEHHs] C aKTUBHBIMM METaUIaMU MU BOJOPOJIOM.
CBolicTBa BOJOPOAHBIX COEIMHEHUH, CTpOEHHE MOJeKysl. OKCHUIbl, THIPOKCHIBI,
ranorenuasl  Mbrmbska(lll), cypemsi(lll), Bucmyra(lll), ux xwumuueckue cBOHCTBa.
Oxcoranorenubl cypsMsl (1) u Bucmyra (111).

Coenunenus mbibsika (V), cypsMbl (V). OKCHabI, THIPOKCUABI, TaIOTEHUIBI, UX
XUMHYECKHE CBOMCTBA. BUCMyTAaTHI, X MOJy4YE€HNE U OKACIUTEIbHBIE CBOWCTBA.

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

TOKCMYHOCTh COEIMHEHUH MBILIbSKA, CYPbMbI U BUCMYTA.



71. Kucnopo.

Haxoxnenue B npupoae. Annorponust 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. | MAPOKCHUIBI U THAPOKCOKOMILIICKCHI.

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

Bona. Anomanus e€ HeKOTOpbIX (pu3nueckux cBocTB. CTpoeHHE MOJIEKYJIIbl BOJBI.
Accoumanusi MoJeKyl BoAsl. Boma kak pacTBOpHUTENb. OIEKTPOJIUTHUECKAs W
TEPMHUUECKasl TUCCOLMALMSA BOJbl. XMMUYECKHE CBOWCTBA BOJbI. AKBOKOMILJIEKCHI U
KPUCTAJIJIOTUAPATHL. 1'a30BbIe Ki1aTpaThl HA OCHOBE BO/IBI.

Ilepokcun BomopoAa, €ro IHOJydyEHUE, XUMUYECKHME CBOWCTBA M IPUMEHEHUE.
[lepokcun Bomopoda Kak OKUCIMTENb M BoccTaHOBUTENb. Ilepokcuael u
MEPOKCOKUCIIOTHI, CYNEPOKCUABI — UX TMOJy4eHHe, XHMHUYECKHe CBOMCTBA U
IPUMEHEHUE.

72. Cepa.

Haxoxnenue B mpupoie, MOMyYeHUE SJIEMEHTAPHOM Cepbl. AJUIOTPOMHUS.
XuMHYecKue cBOMCTBA cepbl U €€ mpuMeHeHue. OTHOILIEHUE K KHCIOTaM, Ilejaoyam,
Pa3IUYHBIM OKHCIUTEIISM.

CepoBojiopoJl, €ro NOJY4YeHHME WU XUMHUYECKHE CBOMCTBa. MasopacTBopuMbie
CynbQuIbl, CHOCOOBI TepeBeAcHUss B pacTBOp. OKHCICHHE MalIOPACTBOPUMBIX
cynb(hua0B a30THOM KucinoTol. [lomucynbdhuasl, cynbdan (MHOTOCEPHHUCTHIN BOJOPOL),
UX CBOWCTBA.

Oxkcun cepot (IV), ero mnomyyeHue B MNPOMBIIUIEHHOCTH U JIabopaTopHH,
XUMHYECKHE CBOWCTBA. TOKCHYHOCTH AMOKcHIa cepbl. CepHHUCTas KuciaoTa U eé
ycroiunBoCTh. Cynb(GUThI U THAPOCYIbPUTHI, UX THAPOTIU3. Cyab(hUT- HOH KaK JTUTaH].
BoccranoBurenbsHble cBoiicTBa okcuaa cepbl (1V), cepHHUCTON KUCIOTHI, CYIb(UTOB.
JUTHOHUTBI, TUTHOHATHI — X XUMUYECKHUE CBOMCTBA.

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

Oxkcup cepsr (V). [lonyuenne, crpoenue monekyinsl. CepHast kucinora. HUTpo3Hubiit
U KOHTAaKTHBI CcHocOoObl TMOMy4eHHUs. XUMHUYECKHME CBOMCTBA CEPHOM KHCIOTHI.
IIpumenenue. [leruapatupyroliee IEMCTBUE KOHLEHTPUPOBAHHOM CEPHOM KHUCIIOTHI.
Mucepnas xucnora. Oneym. IlepokcocepHble kucioTel M ux conu. [lonydeHne u
CBOMCTBA. ['amoreHn 1l M OKcoranoreHu sl cepsl. [lomydenne, B3anMoIeCTBHE C BOJION
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  TEJIYpOBOM  KUCIOTBI. OKHMCIMTEIBHO — BOCCTaHOBUTEIbHAS
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. Marepuasnbl, yCTOMYMBBIE IO OTHOLICHHIO K (TOpY.
B3aumoneiictBue ¢rTopa ¢ BOmOH, pacTBopamu Imienoded. DTOPUABI KUCIOPOJA.
dTopoBo0opoa, GTOPOBOIOPOIHAS (TIJIABHKOBAsI) KUCIOTA, XMMHUYECKHE CBOMCTBA H
npuMeHeHue. Poilb BOJOPOIHBIX CBsI3eH B CBOMCTBaX (DTOPOBOMOPOAHON KHCIOTHI.
I'unpodropunsl. @ropua — moH kak jurani. CoeauHeHus Gropa ¢ OJIaropogHBIMU
razamu.

75. Xmop.

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

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

Coenunenus xyopa ¢ kucinopogoM. Oxcup xsopa (l), xjgopHOBaTHcTas KUCIOTA,
TUIMOXJIOPUTHI, TOJYy4YeHHE, CBONCTBA. J(MCIPOMOPLMOHUPOBAHUE TUIIOXIOPUTOB.
XnopHast (OenunbHas HW3BeCcTh), €€ cBoiictBa W mpumenenue. Okcua xiopa (1V).
JlucponopIioHMpOBaHre B BOJHBIX M IIEJIOYHBIX PAacTBOpax. XJIOPHCTas KUCIOTa,
XJIOPUTBI. XJIOpPHOBATasl KUCJIOTA, XJIOPAThl, XMMHYECKUE CBOICTBA M INPUMEHEHHE.
Xsopar kanust (0epToJIeTOBA COJIb) U €T0 OKUCIIUTEIIbHBIE CBOMCTBA. XJIOpAT KaIHs KaK
TBEPI0A3HBIA OKUCTUTEND. JJUCIPOTOPIIMOHUPOBAHHE XJIOPATOB.

Oxkcunpl xnopa (V1) u(VINl), ux B3aumozeiictBue ¢ BoAoW. XJOpHas KUCIOTa U
NepXJIopaThl, UX MOJIyYeHHEe, XUMHUECKHUE CBOMCTBA U MPUMEHeHHe. B3pbiBoonacHOCTh
MEPXJIOPATOB TAKEIBIX METAILTIOB.

ConocTaBneHue KUCIOTHBIX U OKHCIUTEIbHBIX CBOWCTB KHCIOPOJICOAEPIKALIUX
KHUCTIOT XJIopa. TOKCUYHOCTD XJIOpA U €r0 COSAMHEHHIA.

76. bpom, nop.

Haxoxnenue B mnpupoje, MOIydeHHE, XMMHYECKHE CBOMCTBA M IPUMEHEHHE.
PactBopumocts OpomMa M MOAa B BOJAE M OPraHUYECKUX PACTBOPHUTEIISX.
[Tonuranorenuasl. IloBenenue OpoMa M MoAa B BOJAE M ILEJIOYHBIX pacTBOpax,
KOHCTaHThI paBHOBecus. Peakius 6poma 1 nojaa ¢ THOCYIb()aToOM HATpHSI.

bpomoBogopon, OpomoBojopogHas — kuciaora, Opomuasl.  MomoBonoporn,
MOJI0BOJIOPOAHAs KACIO0Ta, noauael. Ilonydenre n xummdeckue cBoiictea. bpomun- u
MOJIM/I— MOHBI KaK JIUTAH[IbI.

Kucnopoaconepxkaiue KucioTsl 6poMa ¥ noja U ux coiau. CrocoObl MoTydYeHus u
XUMHYECKHE cBolcTBa. bpoMHOBaTas M MoAHOBaTas KUCIOTHI, OpOMHas U HOJHAA
KHUCJIOTHI U UX coJii. OCOOEHHOCTH THAPATHBIX (POPM MOTHON KUCIIOTHI.

Wntepranorenupl. POTOp-XJIOp YriaeBOAOPOAbI, AKOJIOTMYECKUE MOCIEACTBUS
MIPUMEHEHUS.

77. bnaroponHsie ra3sl (Teluid, HEOH, ApTOH, KPUITOH, KCEHOH, PAIOH).

Haxoxnaenne B mpupoze, monydeHwe U mpuMeHeHne. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB OJIAarOpPOHBIX Ta30B. CIIOCOOBI MOIYUYEeHUS COSTMHEHUN
0JIarOpOHBIX Ta30B.

Oxkcodropuapl, OKCHABI U  KHCIOPOJACOAEpKAllMe  KUCIOThl  KCEHOHa.
B3aumopeiictBue (GTopuoB KCEHOHa C BOAOW M pacTBOpaMu Iienodei. XuMHueckue



COCIMHECHUS NIPYruX OJaropoaHbIX Ta30B. [IpuMeHeHHEe O1aropogHBIX Ta30B M UX
COEIMHEHMI.

K sKk3amMeHy MOMyCKarOTCsl CTYIEHTHI, BBHIMOTHHUBINNAE BCE (POPMBI TEKYIErO KOHTPOJIS.
IIpu cnaue sk3aMeHa, CTYJEHT MOJIY4YaeT TPU BOIIPOCA U3 IEPEUHS, IPUBEICHHOTO BHIIIIE.
BpeMmst moaroToBkM CTy€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 30 MUH.

4. MeToan4yeckne MaTepuaJjibl Jisl ONpeleeHUs MPOUe1yp OUEeHHBAHMSI 3HAHMI,
YMeHHI, HaBBIKOB U (MJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI
(¢popMupoBanus KoMNeTeHIH.

[Ipomexxyrounast arrectauus MO JUCHMIUIMHE TPOBOAUTCS B COOTBETCTBHUH C
tpeboBanusimu CTII

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



