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1. Hepeqenb NJIAHUPYEMBIX Pe3yJabTaToOB Oﬁy‘leHI/IH o AMCHMIIJINHE, COOTHECCCHHBIX C

IVIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTe/JbHOH NPOrPaMMblI.
B pesynbrare ocBoeHUs 00pa30BaTeIbHOM MPOrpaMMbl CIIEHUAIUTETa 00yUaOIIHNACS

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

Kox n HanmeHoBaHue
obmernpodeccuoHaIbHON
KOMITCTCHIIHH

Kon 1 HanMeHOBaHME
HHIUKATOPA TOCTHIKEHHS
obmenpodeccuoHanbHON
KOMITETCHIIUH

[Tnanupyemsbie pe3yabTaThl 00YUCHUS
(meckpunTOPHI)

OIIK-1 Cnocoben
HCII0JIb30BaTh
MaTeMaTHYECKHUE,
€CTECTBCHHOHAYYHBIC U
WHXCHEPHBIC 3HAHUS
JUTSL peIIeHUs 3a/1a4
cBOEH
npodecCHOHAIbHON
EeITEIbHOCTH

OIIK-1.8 Mcnonb3oBanue
3HAHWI OCHOBHEIX IIOHSATHH,
3aKOHOB M
3aKOHOMEPHOCTEN 001IeH 1
HEOPraHWYECKON XHMUU B
npodeCcCuoHaNTbHOM
JeATCIIbHOCTH

3HaTh: TEOPETUYECKUE OCHOBBI
001116l 1 HEOPraHUYECKOW XUMUH,
MOHUMATh [IPUHLIMIIBI CTPOCHHUS
BELIECTBA, IPOTEKAHUS
XUMHUYECKUX POIECCOB.

(3H-1);

YMeTh: UCIONb30BaTh 3TH OCHOBBI
JUIsl peLLIeHUs MIPUKIIaIHBIX 3a/1a4 B
cBoel npodeccCHoHATbHON
JIeSITEIIbHOCTH

(¥V-1);

Baaners: TeopeTnueckuMu
METOJIaMU OIHMCaHUs CBOMCTB
IIPOCTBIX U CJIOKHBIX BEIIECTB Ha
OCHOBE DJIEKTPOHHOI'O CTPOEHUS
UX aTOMOB U IIOJIOKEHHUS B
Ilepuonnueckoii cucreme
XUMHUYECKUX JIEMEHTOB.

(H-1)

3HaTh: OCHOBBI KJIacCU(UKALIUN
HEOPraHWYECKUX COCIMHEHUN,
CTPOEHUE, CIIOCOOBI MOTyUEHHS U
XUMUYECKHE CBOMCTBA PA3JIMYHBIX
KJIACCOB HEOPTraHUYECKUX
CO€IUHEHMI, OCHOBHEIE
MEXaHU3MbI IPOTEKAHUS
HEOPraHWYECKUX PeakIuu

(3H-2);

YMerh: HCNIOIB30BATH
XUMUYECKUE 3aKOHBI,
TEPMOAVHAMUYECKHE CIIPAaBOYHbIE
JIAHHBIE ¥ KOJIMYECTBEHHBIE
COOTHOULICHUSI HEOPraHUYECKON

XUMHU.




Kox u HaumenoBanue
obmenpodeccHoHaTbHON
KOMIIETEHIIUHU

Kon n naumenoBanue
WHMKATOPa JTOCTHKECHUS
obmenpodeccuoHaIbHON
KOMITETCHITHH

[TnaanpyemMsie pe3ynbTaThl 00ydeHUS
(meckpunTOophI)

(Y-2)

Baaners: HaBbIKaMu
HUCIIOJIB30BaHUA 3TUX
XapaKTEPUCTUK U TEXHOJOTHH ISt
peLIeHHS 3a/1a4 CBOEH

PO eCCUOHAIBHON JESTEIHHOCTH.
(H-2)

3HATB: OCHOBHblE 3aKOHbI
€CTeCTBEHHOHAY4YHbIX ANCUnnanH o
CTPYKTYpE 1 CBOMCTBax MaTepuanos

(3H-3);

YMeTh: UCIOJIB30BATh
XUMHUYECKUE 3aKOHBI JIJIsl CUHTE3a
HEOPraHWYECKUX COCTMHEHUN

(V-3)

Baagers: ITPOTHO3UPOBAHUCM
BJIMAHUA PA3JIMYHBIX (l)aKTOpOB Ha
PaBHOBECHUC B XUMHUUYCCKUX
pPCaKnusAX; Ha HAIIPAaBJICHHOCTDb
nmponecca B 3aJaHHBIX YCIIOBUSAX.

(H-3)

2. MecTo 1UCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOIrpaMMbl.

JucuuruimHa oTHOCUTCA K 00s3arenbHoi yactu (b.1.0.08) u u3yuaercs na 1 kypcee, 1 u 2

CCMECTDP.

B meTtonnueckoM maHe AUCIUIUIMHA OMUPASTCs Ha 0a30BBIA KypC OOIMIEXUMHUYECKON 1
MaTeMaTU4YECKON MOATOTOBKH, MOJTYYEHHBIN B IIKOJIE.

[TonydenHslie B mpoliecce U3ydeHus: TUCHUIIMHBI «O01asi 1 HeOpraHu4yeckass XuMus»
3HAHWS, YMEHUS U HABBIKM MOTYT OBITH HCIIOJH30BaHBI B HAyYHO-UCCIIEIOBATEIHLCKOW padboTe

OaxanaBpa M MPHU BHIMOJIHEHUN BBITYCKHON KBaTU(UKALNOHHON PabOTHI.




3. O0beM JUCHUILIMHBI.

Bug yae6Ho# paboThl

Bcero,
aKaJeMHYCCKUX
JacoB

Ounas popma

o0yJeHus
OO0wmast TpyA0eMKOCTb M CUUILIHHbBI 12/432
(3aYEeTHRIX eNMUHUIL/ AKATEMUYECKUX YACOR)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 246
3aHSTHSI JISKIIMOHHOTO THIIA 108
3aHATHSA CEMUHAPCKOIO TUIMA, B T.4. 126
CEMHUHApPBI, MPAKTUICCKUE 3aHATHUS 72
nabopaTopHbIE pabOTHI 54
KkypcoBoe npoektupoBanue (KP wum KIT) -
KCP 12
JIpyTrHe BUIbI KOHTAKTHOM pabOTHhI

CamocroniTesibHasi padoTa 96

®opma Texkymero kourpoJas (Kp, komi., ycTH. onpoc) Kp, xom.

YCTH. OTPOC

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

Ox3ameH 1 u 2
cemectp (90u4.)




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

3auaTus

CEMHUHApPCKOIo
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[Tepunoanueckuii 3aKOH U CTPOCHHUE aTOMa. 10 4 8 OIIK-1
1
XUMHYECKast CBSA3b U CTPOEHUE MOJIEKYJI. 10 4 2 8 OIIK-1
2
TepMoxumusi U DJIEMEHTHl XHMHUYECKOU 8 4 2 8 OIIK-1
3 | TepMOJIMHAMUKH.
XVUMHUYECKOE  paBHOBECHE. Kuneruka 8 4 2 8 OIlK-1
4 | XUMHUYECKUX peaKLnil.
PacTBOpbI 371€KTpOIMTOB M paBHOBecus B | 14 10 4 8 OIIK-1
5 | pacTBOpax
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE 12 4 4 4 OIIK-1
6 | mporeccel.
KommnekcHbie coetuHeHus!. 10 6 4 4 OIlK-1
7
Utoro 1 cemectp | 72 36 18 48
Xumust  asnementoB | uw Il rpymn 6 6 2 8 OIIK-1
8 [Tepuoamaeckoit CHCTEMBI.
Xumusa osnementoB Il u IV rpynn 6 6 8 8 OIlK-1
9 [Tepuoamueckoit Cuctemsl
Xumus Od-anementoB V. — VI rpynn 6 6 10 8 OIIK-1
10 | Ilepuonuyeckoii Cuctembl
Xumus p- snementoB Y (VA) rpymimsl 6 6 6 8 OIlK-1
11 | Ilepuonuyeckoii CucTeMsl.
Xumus p- snementoB VI (VIA) rpynmsr 6 6 8 8 OIlK-1
12 | Ilepuonnueckoii CUCTEMBI
Xumus p- anementoB VI rpymmer (VIIA) 6 6 2 8 OIIK-1
13 | Ilepuonuyeckoii CHCTEMBI.
Uroro 2 cemectp | 36 36 36 48
108 72 54 96




4.2. 3aH9THA JEeKIUOHHOI0 THIIA.

Ne
HanmeHnoBanne TeMbl OObeM, |MHHOBanMOHHAA
paznena
U KpaTKOe CO/IepKaHNe 3aHATUS aKaj. yachl dbopma
JUCIUTIAHBI
1 [Teprnonnueckuii 3aKOH U CTPOSHUE aToMa. 10
2 XUMHYECKas CBSA3b U CTPOECHUE MOJIEKYIL. 10 IIpesent
aryst
3 Tepmoxumus U JJIEMEHTBI XUMHYECKON 8
TEPMOTUHAMUKHU. [Ipe3enTanus
4 Xumuyeckoe paBHOBecue. KHHETHKAa XMMHUYECKHX 8
peaKuid.
5 PactBopel  3JIEKTPOIMTOB M pPAaBHOBECUS B 14
pacTBopax
6 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. 12 IIpesent
aryst
7 KommiekcHbie coeTnHeHMS. 10
8 Xumus snemenToB | u |l rpynn Ilepuonnueckoit 6 IIpesent
Cucremsl. anus
9 Xumus snemerToB |1 u IV rpynn Ileprnoanueckoit 6 IIpesent
CucreMsl anus
10 Xumuss  d-smementoB V. — VI rpynn 6 IIpesent
Ilepnognueckoit Crucremsl anus
11 Xumusi  p- osnaementoB Y  (VA)  rpymimsl 6 [Ipesent
Ilepnognueckoit Cucremsl. anus
12 Xumus p- onemertoB VI (VIA) rpynmsr 6 IIpesent
[Tepuoanueckoit CucteMbl anug
13 Xumus p- snementoB VII u VIII rpynnsr (VIA, 6 IIpesent
VIIIA)) ITepuonnyeckoit CUCTEMBI. anus




4.3. 3aHsTHSA CEMHMHAPCKOI0 THIIA.

4.3.1. CemuHapbl, NpaKTUYeCKUE 3aHATHS

Ne
HaumenoBanue TeMEbl O0neM, MuanoBanuonuas
pasznena
U KpPaTKOE COJIEepKaHHUE 3aHATH akaj. yacel |(opma
JVCLIATUTHHEI
1 [leproanueckuii 3aKOH U CTPOEHHUE aTOMa. 4 Kommoxksuym
2 XUMHUECKasi CBSI3b U CTPOCHUE MOJIEKYIIL. 4
3 Tepmoxumus u JJIEMEHTHI XUMHYECKON 4 Kontponbnas
TEPMOJIUHAMUKH. pabora
4 Xumnueckoe paBHoBecue. KuHeTHKa XMMHUYECKHX 4
peaKIuid.
PacTBOpbl  2JEKTPOJUTOB M PaBHOBECHS B 10
5 pacTBopax
OKHUCINTENEHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI. 4 KonTtponsHast
6 pabora
7 KomM1uiekcHble coeTuHeHus. 6
8 Xumus snementoB | u Il rpynn Ilepuonndeckoit 6 I'pynnosas
Cuctemsl. JMCKYCCHS
9 Xumus snemenToB |l u IV rpynn [lepuoaunueckoit 6
Cucremsl
10 Xumust  d—smemenro V. — VIl rpymn 6 I'pynnosas
[Tepuonuueckoit Cucremsl JMCKYCCHS
11 Xumuss  p-  oamementoB Y (VA)  rpymimsl 6 I'pynnosas
[Tepnonnueckoit CucreMsl. JTUCKYCCUS
12 Xumus p- onementoB VI (VIA) rpynmsr 6 I'pynmnosas
[Tepuonuueckoit Cucremsl JMCKYCCHS
13 Xumus p- anementoB VII u VII rpynmsr (VIIA, 6

VI1IIA)) Ilepuonnyeckoit CuCTeMBI.




4.3.2. JIabopaTopHbIe 3aHATHS.

Ne HanmenoBanue Temsl O6bem,
pasznena [Tpumeuanus
U KpPaTKOe CoJlepKaHue 3aHATHS aKaJ. 4acel
JUCLIUIUIMHBI
2 XuMHUYecKas CBSI3b U CTPOCHHE MOJIEKYJI. 2
3 Tepmoxumus u AJIIEMEHTBI XUMUYECKOU 2
TEPMOUHAMUKHU.
Xumuueckoe paBHoBecue. KuHeTnka XMMHYECKUX 2 VYcrHbli
4 peaKkIuii. omnpoc
PactBopel  3JIEKTPOIMTOB UM pPAaBHOBECUSA B 4 Kontponbnas
5 pacTBopax pabora
OKUCIINTENIBHO-BOCCTAHOBUTEINIbHBIE ITPOLIECCHI. 4
6
7 KoMiuiekcHbIe cCOeAUHEHNUS. 4
Xumus snemenToB | u |l rpynn Ilepuonnueckoit 2 Komnoksrnym
8 Cucremsl.
Xumus snemenToB Il u IV rpynn Ilepuonnueckoit 8
9 Cucremsl
Xumust  d—smemenro V. — VIl rpynn 10 Komnoxksuym
10 [Tepuoanueckoit CucteMbl
Xumuss  p-  oamementoB Y (VA)  rpymmsl 6
11 [Tepuoanueckoit CucreMsl.
12 Xumust  p- oanemerroB VI (VIA)  rpynmsr 8 KoHnTponbHas
Ilepuognueckoit Crucremsl pabota
13 Xumuss  p- onementoB VI rpymmer  (VIIA) 2

[Tepuoanueckoit CucteMsl.




4.4. CamocTosiTeIbHAsA padoTa 00y4arommxcs.

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




5. llepevyeHb y4eOHO-METOAMUYECKOT0 00eceYeHUs: AJIsi CAMOCTOATEIbHOH padoThl
00y4YaIIUXCS M0 TUCHUILINHE.

MeTtoaudeckue yka3zaHus i1 OOYJArOIIUXCs [0 OPTaHU3alUKd CaMOCTOSTEIBHON PaboThI
[0 JUCIHMIUIMHE, BKIIOYAs TIEpEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIEro
KOHTPOJISI 10 JUCIHMIUIMHE W TPeOOBaHHMS K WX BBHINOJHEHUIO Pa3MEUICHBI B AJIEKTPOHHOU
nH(pOpMaIMOHHO-00pa30BaTEIHLHOM cpene CIIoI'TU(TY) Ha caure:
http://media.technolog.edu.ru

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

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUMIMMCS MEPOIPHATUN TEKYIIET0 KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JIOCTUTHYTH) MOPOTOBBIH YPOBEHb («YIOBJIETBOPUTEIBHO») OCBOCHHS
HPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynpTaThl JUCHMIUIMHBI CUUTAIOTCA JOCTUTHYTBIMM, €CIM JJIi BCEX JIIEMEHTOB
KOMIIETEHIIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBIN YPOBEHb OCBOECHUS KOMIIETEHIIMM HAa JAaHHOM

JTarne
[TpomesxyTouHasi aTTecTalys 1Mo JTUCIHIUIMHE MPoBoaUTCs B popme sk3ameHoB (1, 2-i
ceMecTp).
K cmade 5k3aMEHOB JOIyCKAIOTCS CTYIEHTHI, BBHIMOJHUBIIME BCE (OPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeHbl TNpeAyCMaTpUBAIOT BBIOOPOUHYIO IMPOBEPKY OCBOEHHUS IPEAYCMOTPEHHBIX
JJIEMEHTOB KOMIIETEHIIUN U KOMILIEKTYIOTCS TEOPETUYECKUMHU BOIIPOCAMM.

IIpu cnaye sk3aMeHa, CTYACHT IOJIy4aeT TPU BOIPOCA U3 IEPEUHs, BPEMs MOATOTOBKU
CTYJEHTa K YCTHOMY OTBeTY - 10 30 MuH.

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

YueOHas JAUCIMITIIIMHA ((0611_1351 N HCOPraHUYCCKasA XUMUI»

Ixzamenayuonnsvlii ounem No

1. Pannycel aroMoB, UX U3MEHEHHME B Ilepuonax W rpymnmnax llepuommyeckon
CUCTEMBI. 3aBHUCUMOCTb KHCIOTHO-OCHOBHBIX CBOWCTB COEIMHEHUS OT
paauyca HEeHTPaIbHOTO aTOMA.

2. OK30- W DHAOTEPMUYECKHE peakuuu. TepMOXUMHUYECKHE YpaBHEHUS.
N3meneHue cTaHgapTHOM YHTAJIBIIMU B XUMUYECKON PEAKIIUU.

3. Ponp Mosiekyi1 pacTBOPUTEIIA B IIPOLIECCAX IIEKTPOJIUTHUECKON TUCCOLUALIUN.

lMupparanuss u rugpatHas 000JI0YKa HOHOB. AKBAKOMIUIEKCHI METAJUIOB.



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

7. llepevyeHb y4eOHBIX U3IAHUH, HEO0OXOAMMBIX VISl OCBOCHUS JUCIHIJIMHBI

a) neyaTHbIe U3JaHUS:

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

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

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

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

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

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

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

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

9. [Ilanuna, H.C. DnexTpoHsl B aTomMax U Mojekyiax. Yacte 1. DneKkTpoHbl B aToMe: yueOHOe
nocobue / H.C. [lanuna, A.W. ®umep, A.H. bensieB; MunoopHayku Poccrn, Cankr-IlerepOyprekuii
TOCY/IAPCTBEHHBI TEXHOJIOTMYECKUA WHCTUTYT (TeXHHYeckuid yHuBepcuteT), Kadempa HeopraHmdeckoi
xumun. — Caskr-TlerepOypr: CITOI TU (TY), 2016. — 53 c.

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

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

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

13. bammakos, B.W. Knaccel Heoprannueckux coeauHeHui: yue6. mocooue / B.M. bammakos,
C.A. CumanoBa, H.M. bypmucrpoBa, MunoOpHayku Poccun, Cankr-IlerepOyprekumit


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

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

14. Bammakos, B.M. TaOmuipl OCHOBHBIX CBOMCTB D3JEMEHTOB U HX COCAUHEHHI: METO/I.
ykazanus / B.W. bammakos, A.B. 3unuenko, H.M. bypmuctpoBa; MunoopHayku Poccun, CaHkr-
IeTepOyprekuii TOCYIapCTBEHHBI TEXHOJIOIMYSCKMI MHCTUTYT (TexHudeckuid yHuBepcuter), Kadempa
Heopranmdeckor xumun. — Cankr-IlerepOypr: CITI0I TH (TVY), 2018. — 42 c.

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

16. Xumus osnementoB. Yacth 1. S-anmementsl: yue6. mocobue / B.W. bammvakos,
E.A. Anekcannposa, T.b. [TaxomoBa; MunoOpnayku Poccru, Cankt-IlerepOyprekuii rocy1apcTBeHHBII
TEXHOJIOTMYECKHI MHCTUTYT (TexHuueckuid yHuBepcuteT), Kadenpa neopranmueckort xumumn. — CaHKT-
[TerepOypr: CII6I TU (TY), 2008. — 78 c.

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

0) 3J1eKTPOHHBbIE yYeOHbIe U3IAHUA:

1. bammakos, B.1. Tepmoxumusi U 3j1eMEHTapHbIE OCHOBBI XUMUYECKONH TEPMOAMHAMUKHU:
yuebHOe mocobue /B.W. bammakos, T.b. [TaxomoBa; MunoOprayku Poccum, CaHkr-
ITerepOyprekuii  TOCYJapCTBEHHBI TEXHOMOTMUSCKU MHCTUTYT (TEXHMYECKUN YHUBEPCHTET),
Kagenpa neopranmyeckoit xumun. — Cankt-IlerepOypr: [6. u.], 2019. — 45 c. // CIIGI'TU.
OnexktpoHHas  O6ubmmoreka. — URL:  https://  technolog.bibliotech.ru  (nmara
oOpamienns:10.09.2020). — Pexxum octymna: asis 3aperucTpup. Mojib30BaTesei.

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

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

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

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



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

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

7. Ilanumna, H.C. DnektpoHsl B aromax u Mojekysiax. Yactb 1. DIeKTpoHBI B aTOMe:
yuebHoe mocobue/H.C. Tlanuna, A.W. ®umep, A.H. benses; MunoopHayku Poccnm, CaHkT-
[leTepOyprekuii  TOCYAAapCTBEHHBI TEXHOMOTMYECKU WMHCTUTYT (TEXHUUYECKUH YHHBEPCUTET),
Kadenpa neopranmueckoit xumumn. — Cankr-IlerepOypr: [6. u.], 2016. — 53 ¢. // CIIGI' TH.
OnektponHas  Oubmuorexka. —  URL: https:/  technolog.bibliotech.ru  (mata
obparenus:10.09.2020). — Pexxum goctyma: 1uis 3aperucTpHp. MOIb30BaATEICH.

8. bammakos, B.J. TaObnuupl OCHOBHBEIX CBOMCTB DJIEMEHTOB M HX COEIUHEHHIN: METOZ.
ykaszanus / B.M. bammaxkos, A.B. 3undyenko, H.M. BypmucrpoBa; MunoOpHayku Poccum,
Cankr-IlerepOyprekuii  TOCYAApCTBEHHBIM — TEXHOJMOTMYECKMHA ~ MHCTUTYT — (TEXHHUYECKUI
yauBepentet), Kadenpa neopranmueckoi xumun. — Cankr-TlerepOypr: [60. u.], 2018. — 42c. //
CIIGI'TU. Dnexrponnas oubmmorexka. — URL: https:// technolog.bibliotech.ru (mara
oOpamienns:10.09.2020). — Pexxum roctymna: Asis 3aperucTpyp. 1mojib3oBaTeneil.

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

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

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

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

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

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


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

9. MeToauyecKue yKa3aHusi JJ1sl 00y4aIOIIUXCS M0 OCBOCHUIO TUCIHUILIUHBI.
Bce Buapl 3anstuii mo guctuminHe «OOmas W HEOpPraHWYEeCKass XUMUS» MPOBOIITCS B
COOTBETCTBUU C TpeOoBaHusaMU cienyromux CTII:

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

CTO CIIoI'TU 018-2014. KC VYKJIB. Bunpl ydeOHbix 3aHatuil. CeMUHApBl H
npakTHueckue 3ansatus. O0mue TpeGoBaHus K OpraHu3aliy U IPOBEACHHUIO.

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

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

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

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

OCHOBHBIMHU YCJIOBUSIMHM NPABHWIIBHOM OpraHM3aluy y4eOHOro mporuecca i CTYACHTOB
SBIISICTCS:

IUTAHOBOCTh B OpraHU3aluu yueOHOH paboThl;

Cepbe3HOE OTHOILCHHE K U3YUYEHHUIO MaTepuana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

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

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

10.1. MudopManoHHbIE TEXHOJIOTHH.

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

YTEHUE JIEKIIUI C UCIIOJIB30BAHUEM CIalA-TIPEe3EHTALUMT;

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

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

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

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

nporpaMmma’’, o3BOJISIONIas ONEPATUBHO MPOBEPSITH 3HAHUS CTYACHTOB.

10.2. IIporpamMHoOe obecnieyeHue.
MicrosoftOffice (MicrosoftExcel);

10.3. ba3bl JaHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBbI.



CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

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

DNEeKTPOHHO-0MOIMOTEYHBIE CUCTEMBI, IpeagaraeMble O6ubIMoTEKOM
CIIOI' TU(TY).

WNuTepHer-pecypcesl:

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

2. DnekTpoHHas onbnuoreka «buoImoTeX)»

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



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

n/a

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

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

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




VYyeOHbIC ayIUTOPUU JJI1 IPOBEACHUS 3aHATHI

MockoBckuit mip.n1.24-26/49 mur.I’

32

OO61as 1 HeopraHuYecKasi XUMHUS

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

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

VYuebHble ayIMTOPUHU U1 IPOBEICHUS 3aHATUI
CEMHUHApPCKOI0 TUNA!

- yueOHbIe aynutopuu 254, 259 na 30

MOCaJ0YHBIX MECT, 000PY/I0BaHHbBIE MEOEIIBIO,

CTEKJIIHHBIMH JIOCKaMHM, TOYKaMu goctyna Wi-

Fi B uaTepuer

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

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

000pyOoBaHHBIE MEOENbIO, CTEKIITHHBIMH

JockaMu, Toukamu foctyna Wi-Fi B unTepHer

2

JocKaMH, Toukamu Joctyna Wi-Fi B uHTepHeT

[Tomerenust 1y1st 1a00PaTOPHBIX 3aHIATHIA

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

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

>

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

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

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




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

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

Komnara Ne 20 kad. HeopraHu4ecKkoi XuMHU:
MOMeIIeHUE, 000pyA0BaHHOE CTEITaKaAMH,
BBITSDKHBIMU IIKaamu, IpeccaMu, IeuaMu;
MacTepckasi, 000pyI0BaHHAsI BEPCTAKOM,
CBEPIIMIIHLHBIM, TOKAPHBIM, ()PE3EPHBIM,
TOYMIIHHBIM, OTPE3HBIM U IITU(OBATBHBIM
CTaHKaMH.

[lepeueHb JIUIIEH3MOHHOTO MTPOTPAMMHOTO
obecrieueHus.

MockoBckuit nip.n1.24-26/49 nur. A,
nomernienue 32-P, (BTopoii 3Tax).




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

MicrosoftOfficeStd, AxkageMuueckast TULIEH3HUA,
cybonunen3nonHbii 1orosop 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.
Cybnuuen3noHHsii gorosop Ne279/2018 ot
10.12.2018 r. 10 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

BO3MOKHOCTSIMHU 310POBbS.

JUis WMHBaIMIOB U JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
ocyliecTBiIsieTcs B cOOTBEeTCTBUU C [lomoxeHueMm 00 opraHusanuu y4eOHOro mporecca s
0o0y4YeHHsI MHBAJIUAOB W JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),

YTBEPKIECHHBIM pekTopom 28.08.2014r.
IIpunoxenue Ne 1

K paboueli mporpaMme JTUCIUILTHHBI

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

1. Ilepeyenb KoMneTeHIIMIA ¥ 3TanOB UX GOPMHUPOBAHMS.
KoMnerennuu
Jran
HNupexc DopMyTHPOBKA
(opmupoBanus
OIIK-1 | CnocobeH ucronb30BaTh MaTEMaTHUECKUE, IIPOMEXKYTOYHBIN

€CTECTBCHHOHAYYHbIC U MHKCHEPHBIC 3HAHUS JIJIs PEIICHUS
3a/1a4 cBoel Mpo(heCCUOHATLHON e TeNIbHOCTH




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

Kon 1 HaumeHOBaHME ITokazaTenu cpopMUpoBaHHOCTU Kpurepuit VpoBHU CHOPMUPOBAHHOCTH

UHJMKATOPA JOCTIKCHUS (eckpunTOpbI) OLICHUBaHUS (onucaHue BBIPAXKEHHOCTU JECKPUIITOPOB)

KOMIICTCHIINH «yIOBJIETBOPUTEILHOY «XOpOLLO» «OTIIUYHO»

(TIOpOTOBBII) (cpemumii) (BBICOKHI)

OIIK-1 Cnocoben OIIK-1.8 Mcnonb3oBanue OtBeThl Ha | Umeet npencrasinenue | Jlaér  onpenenenus | [IpaBuiabHO 0ObsCHSET
HCII0JIb30BATh 3HAaHUN OCHOBHBIX IIOHATHH, Bonpocsl Ne 1-77 | o0 OCHOBHBIX | OCHOBHBIX  IIOHATHUH | IIOHATHS U TEPMUHBI
MaTEMAaTUYECKHUE, 3aKOHOB U 3aKOHOMEPHOCTEN K 9K3aMEHY XAMUYECKUX XUMUHU, XOPOIIO 3HAET | XUMHUU, 3HAET
€CTECTBEHHOHAy4YHbIe | OOIIei U HEeOPraHUYECKOM TEPMUHAX, HO JA€T UX | XMMUYECKUE CBOMCTBA | XUMUYECKHUE CBOKCTBA

Y UH)KCHEPHbIE 3HAHUS
JUIS pellieHus 3a1a4
CBOEH
npo¢eCcCuOHAITBHON
JeSTEITbHOCTH

XUMHUH B TPOPEeCCUOHATBHON
NeSATeTbHOCTH

3HaTh: TEOPETHUYECKUE OCHOBBI
o01ielt 1 HeOpraHNYeCcKoit
XUMHHU, TOHUMATh TPUHIIHIIBI
CTpOEHHUS BEIIECTBA,
MPOTEKAHUS XUMHUECKUX
MIPOIIECCOB.

(3H-1);

YMerh: UCMOIb30BaTh 3TH
OCHOBBI JIJISl PEIIICHHUS
MPUKJIAJHBIX 3a/1a4 B CBOEH
npoheccCuoHaNBHOM

e TEIIbHOCTH

(Y-1);

Baaners: TeopeTUYECKUMU
METOJIaMH OITHCAHUS CBOMCTB
MIPOCTBIX M CJIOYKHBIX BEIICCTB

OIpeIeNIeHUs] HEYETKO | BEIIECTB U | BEILECTB U
MaTepHaoB MaTepHuaoB

YMeer ucnonb3oBarh | YMeer YBEPEHHO | YMeeT IPaBUIIbHO

XUMHUYCCKUE IIOHATHUA | UCIIOJIB30BaTh HUCIIOJIB30BATh

W TEPMHUHBI, HO JA€T | OCHOBHBIE TEPMHHBI U | MOHATUSA U TEPMHUHBI
nx ONpeAeCHUs | TOHATHS XUMHWH, | XUMUH, XUMAYECKHUE
HEUETKO XUMHUYECKHE CBOMCTBA | CBOMCTBA BEIIECTB U
BEILIECTB U | MaTepuajoB
MaTepUaJIOB
HNwmeer Bmaneer, Ho HeU€TKO Bnaneer u npaBriIbHO
Y/IOBJIETBOPUTENIBHBIE | HA3bIBAET, OOBSCHSET | HA3bIBAET, OOBSICHSIET
HaBBIKHA TOHSITHUSL U TEPMUHBI TIOHSTHUSL U TEPMUHBI
HACIOIb30BAHUSA XUMHH, XUMHYECKIE XHMHH, XUMAYECKIE

OCHOBHBIX TOHSITHH U
3aKOHOB XUMHH

CBOICTBA BEIIECTB U
MaTCcpHuaJioB

CBOMCTBA BEIIECTB U
MaTcpHraIoB




KOIL 1 HAUMCHOBAHUEC
HHANKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

Ha OCHOBE DJICKTPOHHOI'O
CTPOEHHUSI X aTOMOB U
nostoxkenus B [lepnoanaeckoit
CHUCTEME XUMUYECKHUX
JJIEMEHTOB.

(H-1)

3HaTh: OCHOBBI
KJaccu(puKanuu
HEOPraHWYECKUX COCIMHEHUN,
CTpOEHHE, CIIOCOOBI OTyUEHUS
Y XMMHYECKHE CBOMCTBA
Pa3IMYHBIX KJIACCOB
HEOPraHWYECKUX COEAMHEHU,
OCHOBHbBIE MEXaHU3MBI
MPOTEKaHUs HEOPTaHUYECKUX
peaKkuuit

(3H-2);

YMeTh: UCO0JIB30BATH
XUMHUYECKHUE 3aKOHBI,
TEPMOTMHAMUYECKHE
CIIpaBOYHbIC JaHHBIE U
KOJIMYECTBEHHBIE COOTHOILICHUS
HEOPraHUYECKOW XUMUHU.

Kputepuit
OLICHUBAHUS

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YZOBIETBOPUTEIHLHO»
(TTOpoToBBIif)

«XOPOILIOY
(cpenumii)

«OTIIMIHO»
(BBICOKHIA)

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

COEJMHEHUH, HO JaeT
ux OIpeJIeJIeHUs

HCYCTKO

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

[TpaBMIIBHO OOBSICHSET
KJ1accu(hUKaLuIo
HEOPTaHUYECKUX
COCIMHCHHM, 3HACT
XUMHUYECKHUE CBOICTBA
BEIIECTB, MEXaHU3MBbI
XUMHYECKHUX
peaKIuid..

YMeeT wuCHOIB30BaTh
XUMHUYCCKHUE 3aKOHBI,
TCpMOI[I/IHaMI/ILIeCKI/Ie
CHpaBO‘IHBIC JaHHBIC,
HO JaeT uX
ONpeIeTIEHUs] HEYETKO.

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

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

Nmeer
YAOBJIETBOPUTEIIbHBIE
HaBBIKH
HUCIIOJIb30BaHUS
OCHOBHBIX
XapaKTEePUCTUK u
TEXHOJIOTHH.

Brnaneer, HO HEUETKO
Ha3bIBAET, OOBIACHSIET
MOHSTUS U TEPMUHBI
XHUMHH, XUMAYECKHE
CBOMCTBa BENIECTB, UX
OCHOBHEIE

XApPaKTCPUCTHKU U

Biageer u npaBuibHO
Ha3bIBAET, OOBSACHSET
MIOHSATHS U TEPMUHBI
XUMHH, XUMUYECKHE
CBOMCTBA BELIECTB, UX
OCHOBHBIE
XapPaKTCPUCTHUKU U




KOIL 1 HAUMCHOBAHUEC
HHANKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

(V-2)

Baaaers: HaBRIKAMU
HCIIOJIb30BaHMs dTHX
XapaKTEPUCTUK U TEXHOJOTUI
JUISL pEIICHUs 33/1a4 CBOCH
npodeCcCHOHAIBHON
JIEATEILHOCTH.

(H-2)

3HATh: OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHAYYHbIX ANCLMMNANH
O CTPYKType 1 CBOMCTBaX
maTepuanos

(3H-3);

YMeThb: UCITOJIL30BATh
XMMHYECKHE 3aKOHBI JIJIS
CHUHTE3a HEOPTaHUYECKUX
COEeTUHEHNN

(V-3)

Baagers: nporHo3upoBaHueM

BIIMSIHUSL PA3ITUYHBIX (PAKTOPOB
Ha PaBHOBECUE B XUMUYECKUX

peaxusx; Ha HallpaBJI€HHOCTb
npoliecca B 3a/laHHbIX

Kputepuit
OLICHUBAHUS

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«yJOBJIETBOPUTEIHHOY «XOPpOIIO» «OTIIMIHO»
(TTOpoToBBIif) (cpenumii) (BBICOKHIA)
TEXHOJIOTHH. TEXHOJIOTUH.

Nwmeer npencrasineHue
00 OCHOBHEIX 3aKOHax
ecTecTBeHHOHaYYHbIX

ANCUMININH O CTPYKTYpe
7 CBOMCTBax
matepvanos, HO J1acT
nX onpeaeICHUs

HCYCTKO.

YMeeT wuCHOIB30BaTh
00 OCHOBHBIX 3aKOHax
eCTeCTBeHHOHaYUHbIX

ANCUMINIMH O CTPYKTYpe
7 cBolcTBax
maTepuanos, HO J1aeT
1504 onpeeaeHus

HCYCTKO

Hmeet
YAOBJIETBOPUTEIbHBIE
HABBIKHN
MPOTHO3UPOBAHUS

Jaér onpenenenus
3aKOHOB
ecTecTBEHHOHay4YHbIX
OVCUMIMIMH O CTPYKType
N CBOMCTBAX
MaTepuanos, XOpoIIo
3HAET XUMMYECKHE
CBOMCTBA BEIIECTB U
MaTepUaIoB.

YMeer yBepeHHO
HCIIOJI30BaTh
OCHOBHBIE 3aKOHbI
€CTeCTBEHHOHAYYHbIX
AVCLUMNANH O CTPYKTYpe
M CBOICTBAX

MaTepnanos.

Brnaneer, HaBeikaMu
MPOTHO3UPOBAHUS
BIIMSIHUSL PA3TTUYHBIX
¢baxTOpoB Ha

[IpaBunbHO 00OBSACHSET
OCHOBHBIE 3aKOHbI
€CTeCTBEHHOHAYYHbIX
AVCLUMINIINH O CTPYKTYpe
N CBOMCTBAX
MaTepuanos, 3HAET
XUMHUYECKHUE CBOKCTBA
BEILIECTB U
MaTepHuanoB.

YMeeT npaBUIIbHO
HCIIOJIH30BaTh
OCHOBHBIC 3aKOHbl
ecTecTBeHHOHay4YHbIX
OUCUMNANH O CTPYKType
M CBOMCTBAX
MmaTepuanos.

Brnaneer u npaBuiIbHO
MIPOTHO3UPYET
BIIMSIHUE PA3IIMUHBIX
¢bakTopoB Ha




KOIL 1 HAUMCHOBAHUEC
HHANKATOpa JOCTHXKCHUA
KOMIICTCHIIMH

[Mokazarenu chopMUPOBAHHOCTH
(mecKkpuUnTOPHI)

YCIOBUSX.

(H-3)

Kputepuit
OLICHUBAHUS

YpoBHU CHOPMUPOBAHHOCTH

(ommcaHMe BEIPAKEHHOCTH JIECKPHUIITOPOB)

«YZOBIETBOPUTEIHLHO»
(TTOpoToBBIif)

«XOPOILIOY
(cpenumii)

«OTIIMIHO»
(BBICOKHIA)

BIIMSTHUSL PA3ITUYHBIX
¢dakTopoB Ha
paBHOBECHE B
XUMUYECKUX
peaKIusX; Ha
HAaIpaBJICHHOCTb
nporecca B 3alaHHBIX
YCIOBUSIX.

paBHOBECHE B
XHUMUYCCKHX
peakiusx; Ha
HaIPaBJIECHHOCTh
mpoliecca B 3aJJaHHbIX
YCIIOBHSIX.

paBHOBECHE B
XAMHUYCCKHUX
peakiusx; Ha
HaIpaBJIEHHOCTh
npoiecca B 3aJIaHHbIX
YCIIOBHUSIX.

[Ixana onenuanus coorsercryer CTO CIIGI TU (TY):
MIPOMEXKYTOUHAs aTTeCTallUs IPOBOAUTCS B (pOpME SK3aMeHa, Pe3yJIbTaT OLIEHUBAHUS — «OTI», «XOP», «yIOBID.




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

1. DxcnepuMeHTanbHBIE OCHOBBI COBPEMEHHOM MOJENM cTpoeHus: aroMma. [lnane-
TapHast MoJesb atoma Pesepdopna. KBaHTOBBINM XapakTep MOTJIONMIEHUS U W3-
Jy4eHHUs SHepruu aromamu. KBaHTOBass MOJeNIb CTPOEHHUS aTOMa BOJIOPOJA 10
bopy.

2. KopnyckynsspHO-BOJHOBBIE CBOMCTBA MUKPOOOBEKTOB. Y paBHEHHE A¢ bpoiiis.
[lpunnun  HeompeneneHHocTH  ['elizeHOepra. BonnoBas  ¢dyHKIUSA.
KBanroBomexanunueckas mojienb crpoenus atroma llpenunrepa.

3. Atomubie opOutanmu. KBaHTOBBIE Wncia. DHEPrHs JEKTPOHA B OCHOBHOM U
BaJICHTHO-BO30Y)K/ICHHBIX COCTOSTHHSIX aToMa. S-, p-, d-, f-cocTosiHus 3mmekTpo-
Ha ¥ COOTBETCTBYIOILINE UM (DOPMBI DIIEKTPOHHBIX 00JIAKOB.

4. MHOrosneKTpoHHble aToMbl. KBaHTOBBIE YMCIIa U MOPSJIOK 3aMOTHEHUS DJICK-
TPOHHBIX CIOEB U 000JO0YEK MHOTORJIEKTPOHHBIX aTOMOB: MPUHIIUIT MUHUMYMa
sHepruu, npuHuun [laynam, npasuino XyHaa.

5. S-, p-, d-uf- anemenThl. PacnosioxeHue 3JIeKTPOHHBIX 00J1aKOB S-, p-u d- opOH-
Tajie B MPOCTPAHCTBE BOKPYT AAPa.

6. Ilepmommueckuit 3axkoH J[.MI. MenngeneeBa. Ilepuoamueckas cucrema
AIIEMEHTOB KaK €CTECTBEHHAs KiIacCU(UKAIMs JIEMEHTOB IO CTPOCHUIO BHEIII-
HUX SJIEKTPOHHBIX 00Oosiouek aTtoMoB. CtpykTypa Ilepmomnueckoil cuctemsl.
[Tepuonsl, rpynisl, noarpynnsel. [TogHbIE 1 HENMOIHBIE ANEKTPOHHBIE AHAJIOTH.

7. Tlepuonuyeckue CBOWCTBA aTOMOB: PATUYC, SHEPrHs HMOHHU3AIMU, SHEPTUs
CpOACTBA K  DJJEKTPOHY,  DJIEKTPOOTPHULATENBHOCTb,  OTHOCHTENIbHAS
anekTpoorpuuarenbHocts (030). Ilepuoauueckne cBoicTBa cOeIMHEHH: CO-
CTaB, CTPOEHHE, KUCIOTHO-OCHOBHBIE M OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMCTBA.

8. HeMOHOTOHHOCTh M3MEHEHHUsI CBOMCTB AJIIEMEHTOB B MOJTPYIAX — BTOPUIHAS
NIEpUOIUYHOCTb. Hemepmonnueckue CcBOMCTBA  aTOMOB. J(MaroHanbHOE
CXOJICTBO JIEMEHTOB B llepnonnueckoil cucreme.

9. IlpuunHa oOpa3zoBaHMs XMMUYECKOH cBs3U. KBaHTOBOMEXaHHMYECKOE ONMHCaHUE
XUMHUYECKOU CBSI3M B MOJIEKYJIe BoxopoJa 1o I'eiimiiepy - JIonaony. Meros BaneHTHBIX
cBsizeil. KoBaneHTHas cBA3b. MexaHHM3Mbl 00pa30BaHUS XMMHYECKOH CBs3u: OOMeEH-
HBIH, JIOHOPHO-aKIETITOPHBIN, TaTUBHBIN.

10. BaneHTHbIE BO3MOKHOCTH M CTETIEHU OKUCJICHHS 3JIEMEHTOB. XapaKTePUCTUKHI
XUMHUYECKON CBSI3U: DHEPrHsi, IJIMHA, KPAaTHOCTb, MOJSPHOCTb. THUIBI XUMHUYECKUX
cBsizelt (o-, 7~u &-cBsi3n). HanmpaBieHHOCTh W HACHIIIaeMOCTh KOBAJIEHTHOH CBsi3u. Mo-
JIEKYJIbI C HEYETHBIM YHUCIIOM AJIEKTPOHOB.

11. T'ubpuau3zanus aToMHbIX opOuTaneil. Teopust OTTaTKUBaHUS O-CBSA3BIBAIOIINX
Y HEMOJEIEHHBIX 3JIEKTPOHHBIX nap ['mmiecniu. ['eomeTrpudeckoe CTpOEHHE MOJIEKYI,
MOHOB M KOMIUIEKCHBIX CO€AMHEHUH. JleToKann30BaHHAas 7-CBA3b.

12. IlonspHOCTH MOJEKYJ U MOHOB. JIMaMarHUTHBIE U TAPAMarHUTHBIE MOJIEKYJIbI.
CBs13b MArHUTHOTO MOMEHTA C YUCJIOM HECIIAPEHHBIX 3JIEKTPOHOB.



13. Merton MoneKyIsIpHBIX opOuTaneii. (OCHOBHBIE TIOJOXKEHUS METOoJIa
MonekyisipHbix  opOutaneii (MO JIKAO). Ces3piBaroniye, pas3pbIXJSIIONIME U
HECBS3bIBAIOLIME MOJIEKYJISIpHbIE opOuTanu. KauecTBEeHHOE OnMcaHue MOJIEKYIISIPHBIX
opOuTanel 1ByXaTOMHBIX MOJIEKYJI U3 3JIEMEHTOB IIEPBOIO U BTOPOT'O MEPUOJIOB.

14. OOBsicHeHnE MarHUTHBIX CBOMCTB MOJIEKYJI U MOHOB ¢ mo3unmii merona MO
JIKAO. ComnocTaBieHrue BO3MOKHOCTEH METOAa MOJICKYJIIPHBIX OpOWTAICEH W METOo1a
BAJICHTHBIX CBsi3el. V130371€KTPOHHBIE YaCTULIBI.

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

16. NonHas n meraummyeckas cBsizb. Kpucramimueckue i amMmop(HBIC BEUIECTBA.
ATOMHBIE, METAJNINYECKUE, MOHHBIE U MOJIEKYJISIPHbIE KPUCTAUIMYECKHUE PELIETKH.
Cuiet Ban Jlep Baansca (opueHTanMoOHHOE, WHIYKIIMOHHOE, JIUCIIEPCHOHHOE
B3anMojeiicTBue). BomopoaHas cBsi3b, €€ MPOsIBICHNUE B CBOMCTBAaX BEIIECTB.

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

18. 3akon I'ecca n ero mpuMeHeHHE IS pacdeTa TEIUIOBBIX YPPEKTOB XUMHUYE-
ckux peakuuid. CranpaptHsle ycnoBusa. I[loHsTHE O CTaHAAPTHOM COCTOSIHHH.
CraniapTHbIE SHTAJIBIINN 00pa30BaHMs BEIIECTB. DHEPTUU CBs3€il B MOJIEKyIax.

19. Ilonatue 06 »sHTponuu. AOCOIIOTHAas HHTPONUS U CTPOEHHUE BEIIECTBA.
M3MeHeHne SJHTPONMHU B X016 XUMUYECKUX PEAKLUI U pa3IndHbIX IIPOLIECCOB.

20. Xumuueckoe paBHoBecue. CBoboaHas sHeprus 1'm60ca. M3meHenue >Heprun
['n66ca kak TepMOAMHAMUYECKUNH KPUTEPUIl BO3MOXKHOCTH CAMONPOU3BOIBHOIO MpPO-
TekaHus peakuuu. CraHgapTHoe H3MeHeHue sHepruu ['m60ca B peakuuu. CBS3b
CTaHJApTHOTO M3MEHEHHs ’Hepruu ['mbbOca ¢ KOHCTaHTOM paBHOBecHs. PacueT KoOH-
CTaHT paBHOBecus. VIcX0HbIE U paBHOBECHBIE KOHLIEHTPALUY BeleCTB. BiausHue tem-
neparypbl Ha BeNU4YUHY 3Hepruu [ md6ca, KOHCTaHTY paBHOBECHS.

21. ObpatumMble U HeOOpaTUMBbIe XUMHUECKUE peakIiy. JnHaMUUecKuil XxapakTep
XUMHUYECKOro paBHOBecus. CMelIeHHe XUMUYECKOTO PAaBHOBECHS IIPU BHEIIHUX BO3-
neiictBusix - npuHuun Jle Illarense - bpayna u ero oObscHeHHE C TO3UIUIA
TEPMOJAMHAMUKHU. BiusHME TeMIiepaTypbl, 1aBJIE€HUS W KOHLEHTPALUHM PEAreéHTOB Ha
XUMHYECKOE paBHOBECHE.

22. CkopocTh XUMHYECKOM peakuuu. @PakTopsl, BIUSAIOIMIAE HAa CKOPOCTH
XUMHYECKON peakIMu. 3aKOoH JAeUCTBYromMX Macc. KOHCTaHTa CKOpOCTH pEakIMH.
3aBUCHUMOCTh CKOPOCTH PEaKIUU OT KOHIIEHTpaluu peareHToB. [lopspok peakuuu u
MOJIEKYJISIPHOCTD 3JIEMEHTAPHON CTaJAMH XUMHUECKON PEaKIIUH.

23. BausiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW peakuuu. TemmnepaTypHbIi
ko3P unreHT xummuueckoi peakuuu. [lpasuno Baut-I'opda. 3aBuCMMOCTh KOHCTAHTEHI
CKOPOCTH OT TeMIIEpaTypbl. DHEpPIrusl akTUBaLUKU. Y paBHeHue AppeHuyca. [lonsarue o
MEXaHU3MaX XUMUYECKUX PEaKLIUM.

24. Karanmu3z wu wHHIuupoBaHue peaknuu. OOpa3oBaHWE MPOMEKYTOUHBIX
COCTMHCHUH TIPH KaTajin3e. | OMOTeHHBIN U reTeporeHHbIN Katanu3. AJCopOIus u ee
POJIb B T€TEPOTr€HHOM KaTaJIn3e.



25. PactBOphbI Kak roMoreHHbie cuctemsl. [Ipeacrasnenus [I.1. Menaeneesa, 1. A.
KabmykoBa, B.A. KucTgkoBCckOro 0 mpuUpOJe >KHUIKAX pPAacTBOPOB. lmapaTtel u
cosbpBaThl. HeHachlleHHbIe, HACHIILIEHHBIE U MEPECHIIICHHbIE pacTBOPHL. CIIOCOOBI BHI-
pa)kKeHHs KOHLIEHTPAllUU PacTBOPOB B IIPOLIEHTAaX 10 MACCE U B €IMHULIAX MOJISIPHOCTH.

26. UneanbHble U HeUeadbHble PacTBOPHI. PacTBophl anekTponnuToB. Poiabs mole-
KyJl pacTBOpPUTENS B IPOLIECCE paclaja 3JeKTpoJauTa Ha MOHBI. CHibHBIE U cialble
JNEKTPONIUTEL. Teopus 3NEeKTPONIUTUYECKON qucconnannu Appenuyca. CTeneHs qucco-
LUALUK JIEKTPOJIUTA. 3aBUCUMOCTb CTEIIEHU JUCCOLMALUU IEKTPOJINTA OT €r0 KOH-
HeHTpanuu (3akoH pazb6asieHuss OCTBaIbIA).

27. Kucnotsl, OCHOBaHUs, aM(pOTEpHbIE THAPOKCUIBI, COJIM C TOUYKH 3PEHHUS TEO-
PHUU 3JIEKTPOJIUTHUECKON TUCCOIHALINH.

28. KoHCTaHThI AXCCONMALIMY CIa0BIX 3IEKTPOIUTOB. CTyleHYaTas AUCCOLMAIIMSL.
KoHnenTpannoHHubie 1 TEPMOIMHAMUYECKHE KOHCTAHThI JUCCOLUAIIUH.

29. CunbHble 2I€KTPOIUTHI. AKTUBHOCTH MOHOB. MloHHas cuia pactBopa. Pacuér
KOHIIEHTPALluil HOHOB B PaCTBOPAxX CHJIBHBIX JIEKTPOJIUTOB.

30. DnexTponuTHuecKas quccounanus Boasl. lonHoe npousseneHue Boasl. Bono-
ponHblid nokasarens. pH kak enuHBIM apaMeTp ONUCAHUS KHUCIbIX, HEUTPAJIBbHBIX U
IEJIOYHBIX PacTBOPOB. KHCIO0THO-OCHOBHBIE MHAUKATOPBI.

31. Ilporonmuruyeckas TeOpusi KHUCIOT U oOcCHOBaHUN bpencrena-Jloypu.
[Tporonutnueckue paBHOBecus. Amdonutel. Ponb pacTBOopuTenst B KHUCIOTHO—
OCHOBHBIX B3auMoOJIeHcTBUSIX. KHUCITOTHBIE CBOIMCTBA aKBOKOMILJIEKCOB (aKBOKHCIIOT).
[TpencraBiaenus o0 3JEKTPOHHOM TEOPHUM KUCIOT U OcHOBaHMHN Jlplomca m Teopuu
conbBocucteM. IIpencrasnenue o reopun JKMKO bacono — [Iupcona.

32. MonHble peakuuu B pacTBopax. KoOHCTaHTBHI paBHOBECHS MOHHBIX PEAKIUI U UX
pacuer. CMelieHNE HMOHHBIX paBHOBECHM. PacueT paBHOBECHBIX KOHILIEHTpAaLMi B
KHUCIIOTHO-OCHOBHBIX CHUCTeMax. MarepuaiabHble OalaHChl B KHCJIOTHO-OCHOBHBIX
cuctemMax. MosbHbIE JOJIM KOMIIOHEHTOB PAaBHOBECHBIX CHCTEM.

33. I'maponu3 coneit U raJloreHaHTUIAPUIOB. 3aBUCUMOCTh CTETICHU THAPOJIHN3a U
pH pacTtBOpa OT KOHIIEHTpaluu COJIM W TeMmieparypbl pactBopa. OcoOble ciyuyau
TUPOJIN3A.

34. bydepnsie pactBopbl. CootHouienue pH OydepHoro pacrBopa U KOHCTAHTHI
Jccolranuu cinaboro snekTponuta. bydepnas émkocts. [Ipumenenue 6ydepHbIx pac-
TBOPOB B XUMHUYECKOM MpaKTHKe. ALIeTaTHBIA U aMMUavHbIi OydepHbie pacTBopbl. O6-
pasoBaHue OyQepHBIX pacTBOPOB MPH MPOTEKAHUHM HOHHBIX peaKIuil.

35. I'ereporenssle paBHOBecus. [Ipon3BeneHne pactBopumMocTH. Pacuer pactBopu-
MOCTH MaJIOpACTBOPUMOI COJIM MO BEJIMYMHE MPOU3BEIEHUSI pacCTBOPUMOCTH. BiusHue
Ha PaCTBOPUMOCTh TEMIEpPaTyphl, KUCIOTHOCTH PacTBOPa, IPUCYTCTBHS OJJHOMMEHHBIX
MOHOB, TPOIIECCOB KoMIuiekcooOpa3oBanus. IlepeBoa B pacTBOp MaopacTBOPHMBIX
COJIEH.

36. CteneHM OKHCIEHMs 31€MEHTOB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaAK-
. Haubonee ynotpebisieMble OKUCTUTENH U BOCCTAHOBUTENN U UX MPEBPALICHUS B
pa3ianuHbIX cpenax. OKUCIUTENbHO-BOCCTAHOBUTENbHAS ABOMCTBEHHOCTD BELECTB. Pe-
aKIMM CaMOOKMCIIEHHS — CaMOBOCCTAHOBJICHMsI (IUCIPONIOPLUUOHUpPOBaHMs). BHyTpH-
MOJIEKYJISIDHBIE OKHMCIIUTEIBHO-BOCCTAHOBUTENIBbHbIE peakuuu. CocTaBICHHE ypaBHeE-
HUN OKHCIIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUM, HAXOKIECHUE CTEXHOMETPUYECKUX
KO3()PHUITMEHTOB C TOMOITHI0O HOHHO-JIEKTPOHHBIX CXEM U 3JIEKTPOHHOTO OayiaHca.



37. I'anpBaHnueckue 351eMeHThl. CTaHJapTHBINA BOJAOPOAHBIN 3ekTpoa. CTaHaapT-
HbI€ DJIEKTPOJHBIE IOTEHLHUANbl METaUIOB. Psibl CTaHAAPTHBIX 3JIEKTPOJHBIX
[OTEHLIMAJIOB METAJUIOB (3JIEKTPOXUMHUYECKUE PsAJIbl HAIPSIKEHUST METAJUIOB) B KUCIION
Y ILEJOYHOU cpeslax U UX MPUMEHEHHE JUIsl PEIICHNU XMMUUECKHX 3ajau.

38. CrangapTHBI OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIM MOTEHUUAI. YpaBHEHHE
PABHOBECHOI'O OKUCIIUTEIbHO-BOCCTAHOBUTENBHOIO IoTeHIMana (ypaBHeHue Heph-
cra). KoHcraHTa paBHOBeCHss M OLIEHKa BO3MOYKHOCTHM CaMOIPOM3BOJIBHOIO
IIPOTEKAaHUsI OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHON PEAKIIMK B BOAHBIX PACTBOpaX.

39. BuusHue Ha BEIMYMHY OKHUCIMTEIBbHO-BOCCTAHOBHUTEIBHOIO ITOTEHLHANA
KHCJIOTHOCTH PacTBOPA, MPUCYTCTBUSA KOMIUIEKCYIOIIETO peareHTa, 00pa3oBaHus MaJo-
PacTBOPUMOTO COEAUHEHHUS.

40. DyeKTpoau3 pacTBOPOB U paciuiaBoB. KaToaHbI M aHOAHBINA MPOIIECCH U 00-
1Iee ypaBHEHHUE peakuuu 3jeKkTponusa. IlepeHanpspkeHne BbIICIECHUS BEIIECTB MpU
anekTponuse. 3akoHsl Papazest. XUMUYECKHUE UICTOYHUKH TOKA.

41. DnexTpoXxuMHUecKas KOPpO3Hs METAJUIOB U METO/IBI 3aIlUTHI OT HEE.

42. Onpenenenne KOMIUIEKCHOTO coenuHenns. Koopannanuonnas teopust Bepue-
pa. LleHTpasibHblii aTOM (MOH)-KOMIUIEKCOOOpa3oBareib, JUraHabl. BHyTpeHHss H
BHEIIHss chepbl KOMIUIEKCHOTO coennHenus. KoopannanuonHoe uncio. Koopaunanu-
OHHasl EMKOCTb (€HTAaTHOCTD) JIUTaHA0B. OCHOBHbBIE THIIbI KOMIUIEKCHBIX COEAMHEHMI:
AKBOKOMILJIEKCHI, allI0KOMIUIEKCHI, THPOKCOKOMIUIEKCHI, aMMUAKAaTHI.

HomMmeHkatypa KOMIUIEKCHBIX COEMHEHUN.

43. KapOonuibl, knactepsl, xenarbl. Konuenuus >¢QQeKTHBHOIO aTOMHOIO
HOMeEpa.

44. I'eomeTpuueckast KOH(PUTypanys KOMIUIEKCHOTO HOHA (MOJIEKYJIbI) U TUOpUIH-
3allMsl aTOMHBIX OpOMTanel LeHTpalIbHOro aroma (MoHa). M3oMepust KOMIIEKCHBIX CO-
€IUHEHUN.

45. DnekTpoauTHYEcKasi AUCCOIUAIN KOMIUIEKCHBIX COEAMHEHUH — MepBUYHAs
U BTOopuyHasi. PaBHOBecusi B pacTBOpax KOMILJIEKCHBIX COEIMHEHHUH: COJIbBATallMOH-
Hbl€, THJpaTallMOHHbIE, KHUCIOTHO-OCHOBHBIE, pEaKIMM 3aMElleHUs, MHEPTHbIE U
71a0UIbHBIE KOMILJIEKCHBIE COEIMHEHUS. 3aKOHOMEpHOCTh TpaHcBiusiHus .M. Yephsie-
Ba.

46. OCHOBHBIE TIOJIOKEHMSI TEOPUU KpHUCTAUIMUECKoro mois. PacmeruieHue
SHEepruM  O-dJIEKTPOHOB B TMOJIIX  PAa3IMYHOW CHMMETPHH:  OKTadAPHYECKOM,
TETPa’IPUUECKOM, KBaIPaTHOM. DHEpPrus CTaOMIN3alMK MOJIeM JIMTaH0B. Bricoko-
HU3KOCIIMHOBBIE KOMIUIEKChl. CHEKTpOXMMUYECKUH psj aurasaoB. Kommiekcs
CHWJIBHOTO M cJ1aboro nosiei, uX KOHQUTrypaluu U MarHUTHBIE CBOICTBA.

47. BnusiHue KomIuiekcooOpa3oBaHUs Ha MPOTEKaHHEe OOMEHHBIX U OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

48. Bonopoa.

Haxoxnenne B npupone. M3orombl Bogopoaa. CTpoeHHe aToMa M MOJIEKYJIBI.
[Tonoxxenne Bomopoxa B Ilepuoamnueckoit Cucreme .M. MenneneeBa. Crenenu
okucieHusA. PU3NYECKHEe W XHUMHUYECKHE CBOMCTBA BOJOPOJAA. MeTOabl MOTydeHUS
BOJIOPO/Ia B MPOMBIIIJIEHHOCTH H JIA0OPATOPHH.

CoenuvHeHus BOJOPOJIa U UX cBoMcTBa. Tskenas Boga. [ uapuasl, THAPUI-UOH KaK
JINTaH]I.



[IpumeneHnue Bogopoaa v €ro coeauHeHni. Bomopoinas sHepreTuka.

49. JIutuii.

Haxoxnenune B mpupone. IlomydeHne MeTaysinuecKoro JIMTHS, €ro XUMHUYECKHE
CBOMCTBA U NpuMeHeHre. OTHOIIEHHE K KUCI0TaM, BOJIC U PA3IMUYHBIM OKUCIUTEISIM.
CoenuHeHUsT C KHUCIOPOAOM, a30TOM M BOJOPOJOM — TMOJYYEHHE M XMMHYECKHUE
cBoiicTBa. Baxueiiine coequHeHus: TuTUA. ManopacTBoOpuMbIe COJIM. AKBOKOMIUIEKC
JINTHSL.

50. HaTpwii, kanuii, pyOuauid, 1ie3ui.

Haxoxnenue B mpupone. IlpupojaHble COCIMHEHUS IETOYHBIX METAIOB Kak
CBIDb¢ XMUMHUYECKOW TpOMBINUIEHHOCTH. [lomyueHume wmeTamioB B CBOOOJHOM
COCTOSIHMH, UX XUMHYECKHE CBOMCTBA U nMpuMeHeHue. OTHOIIEHUE K KUCIOTaM, BOJIE.
PactBopeHue menoyHbIX METaIOB B KUJKOM aMMHAKE.

CoenuHeHUs C KUCIOPOJAOM — OKCHJIbI, IMEPOKCUJIBI, CYNEPOKCHABI M O30HHU/IBI,
MOJIy4YeHUE, XUMUUECKUE CBOMCTBA U IPUMEHEHUE.

I'uapuael. ['MaApOKCHIBI MIETOYHBIX METAIOB, MOJYYEHHE, XUMUYECKUE CBOMCTBA
W TpuMEHeHWe. BaxHedmume Coilu: TaJOreHWAbl, HUTPAThl, KapOOHATBI |
TUAPOKapOOHATHI, MONyuYeHUE U XUMHUYeckue cBoiicTBa. Coja, MoilydeHUEe COABI IO
Conbae u Jlebnany. [loram. Kanuiineie ynoopenus.

KoMIuiekcHbIe coeIMHEHNS IIETOYHBIX METAJIOB.

51. Mens, cepebpo, 30510T0. Haxoxaenue B npupoje. [IpoMblliuieHHOE MOTy4YeHne
MeTansioB. CriaBel MU U 30JI0Ta, UX CBOWCTBA U puMeHeHue. [lonoxeHne MeTamion
B DIEKTPOXUMHUYECKOM DSy HampsbkeHHs. XHUMHUYECKHE CBOMCTBA METAIJIOB,
OTHOIICHHE K KHCIIOTaM U I1eJI0YaM, Pa3IMuYHbIM OKHCITUTEIISIM.

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

Coenunenus cepebpa (1) u (II) m ux xummuueckue cBoricTBa. ManopacTBOpUMBIE
coenuHenus cepedpa (l). Kommnexcubie coenunenus cepeOpa (l). BzaumopeiictBue
rajoreHuoB cepedpa (l) ¢ pactBopamu ammuaka, kapboHata aMMOHUSI, THOCYJIb(aTa
HaTpusi. CBETOUYBCTBUTEIBHOCTD coeqMHEeHUH cepebpa (1).

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

52. bepunii.

Haxoxnenue B mnpupone, MNoiaydeHHe Metajuinueckoro Oepwins. CriaBsl
OepwIITUs, UX CBOWMCTBA M MPUMEHEHHE. XUMUYECKUE CBOMCTBA OEPHILINS, OTHOIIICHUE
K KHCJIOTaM, IeJ04aM, pa3iudHbIM OKuciauTenssM. OKCU U THIPOKCHT OEpUIUIHS U UX
CBOMCTBa. AKBO-, THIPOKCO-, hTOopHIHBIe KOoMILIeKchl Oeprutus (11).

TOKCHYHOCTH COeTMHEHUI OepuLIus.

53. Maruwuii, Kaneliuii, CTpOHIIUMN, OapHii.

Haxoxnenue B npupoze, NOJyYyEeHUE M NPUMEHEHHE METaJUNIMYECKOTO0 MarHusl.
CmuiaBel Marsusi, MX CBOMCTBa M npuMeHeHue. OTHOILIEHHWE MarHus K KHCIOTam,
niesio4aM, pasIMuHbIM OKUCHUTENSIM. lcnonp30BaHME MarHus Jisi BOCCTaHOBJICHMS
3JIEMEHTOB M3 OKCUAOB. OKCHJ M TUIPOKCHU]I MarHusi, MX CBoWcTBa. PacTBopeHue
TUAPOKCHU/IA MATHUSA B COJISIX AMMOHHMSL.



[[lemouno3emMenbHBIE METAUTBl — KaJbIlMH, CTpoHIMH, Oapmii. HaxokmeHue B
npupone. llomyuenue u xXumudeckue cBoHcTBa MeTauioB. OTHOLIEHHE K BOJE,
KHUCJIOTaM, Pa3JIMYHBIM OKHUCIUTENSIM. PacTBOpeHHE METalIoB B KUAKOM aMMHAKe.
B3aumonelictBue MetamuioB ¢ KuciopoaoM. OKcuabl, MEPOKCUAbl U THAPOKCUABI, UX
cBoiicTBa. ManopactBopumble coiu: cynbdatsl, hocdarel, kKapOOHATHI, TEPEBOA UX B
pactBop. Cynbharokomiiekc kambius (11).

Tepmuueckass aucconuanus kapOonartoB. Heramenas u ramieHas W3BECTb.
JKEcTkoCcTh BOABI U €€ YCTpaHEHHUE.

54. Hunk, xagmuii, pryts. HaxoxaeHue B NpHUpoje, MOITYYEHHE METAIIOB, MX
npuMeHeHne. HaxoxaeHue MeTaluioB B DJIEKTPOXMMHUYECKOM psy HANpPSHKEHHS.
Xummnaeckue cBoicTBa. OTHOIICHUE K KUCIOTaM, IEI0YaM, Pa3THIHbIM OKHCIUTEIISIM.
OKHCIICHNE METAJUNTMYECKON PTYTH 3JIEMEHTapHO# cepoid, xiopuaom xemnesa (I11).

AKBO-, TUJIPOKCO-, aMmMHauHble koMIiekcsl uHKa (1) u xkagmus (11). Coenunenus
prytu (1) u (I1). AucnponopunonupoBanue coneit prytu (l). Konuenmuss wuHepTHOM
(682) aNeKTpoHHOU mapsl. BzaumopeiictBue coneit prytu (Il) ¢ pactBopom amMmmuaka.
Amupnopeakuus. PeaktuB Heccnepa. OcoO€HHOCTH 3NEKTPOTUTHUECKON AUCCOIMAINN
couneit prytu (11).

TOKCHYHOCTB KagMUs, PTYTH U UX COCIUHEHUM.

55. bop.

Haxoxnenue B mnpupoze, MOIy4YeHHE, XUMHUYECKHE CBOMcCTBAa. OTHOILEHHE K
KHCTIOTaM, IIeJoyaM, pa3luyHbIM OKucIuTedsiM. bopaHbl (coemuHenuss Oopa ¢
BOI0poJioM). TpEXiieHTOBBIE dNIEKTPOHOACPHUIIMTHEIE CBSI3U B MubopaHe. [Ipumenenue
OooprunpunoB. bopHas u monuOoOpHBIE KHUCIOTHI, WX cond. Mera- , opTo-, TeTpa-
6oparel. Terpabopar Harpus (Oypa), OydepHble pacTBOpsl Ha €ro OCHOBE.
B3aumoneiictBue Oypbl ¢ KUCIOTaMH U LIEJI0YaMHU.

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

[Ipumenenue coeuHeHUM 60pa, KX TOKCUYHOCTD.

56. AntoMUHUA.

Haxoxnenne B mnpupone. Ilonmydenune wmeTamnmmyeckoro amtoMuHHs. Ero
XMMUYECKHE CBOWCTBA U TNpuMeHeHue. AmoMuHoTepmus. CIUiaBbl  aTIOMHUHUSL.
OTHOLIEHUE AMMOMUHUS K KUCIOTaM U LIeJI0YaM, pa3InyHbIM OKUCIUTENsIM. OKCUJ U
TUAPOKCH ATFOMUHUS, AIFOMHUHATHI U THAPOKCOKOMIUIEKCHI. AJIFOMUHHEBBIC KBACIIHI.
l"anorennapl amroMuHUS Kak KUCIOTHI JIbtonca. ['uapuioaastoMuHaThl, UX CBOMCTBA.

57. TI'annuii, ”HAWH, TaJJIHH.

[Tonydyenne MeTamioB, WX XHUMHYECKHE CBOMCTBA. OTHOIIEHHME K KHCJIOTaM,
niesioyaM, paslinyHbIM  OKUCHHUTENIM. OKCUABl U THUIPOKCUIBI, HUX XHUMHUYECKHE
coiictBa. Coemunenust Taums (1) u (Il1). ManopactBopumbie conu tammus ().
Oxkucnurensubie cBoiictBa coeanHeHud Ttamwmms (lll). TokcuunocTs coenuHeHU
TaJUIHSL.

58. Ckanauii, UTTpUH, JaHTaH, AaKTUHU, TAHTAHUbl U AKTUHUIBL.



Haxoxnenune snemeHToB B npupojge. [loaydeHne meTaimsioB M MX IPUMEHEHHE.
OTHO1IEHHE METAIOB K KHCIIOTaM, IIejioyaMm, Pa3iudHbIM OKHcIUTeIsiM. CXOICTBO
xumuyecknx cBorcTB ckanaus (1) u amomunus (11).

Jlantanuael. X npumeHeHHE B TEXHHUKE. XAapAKTEPHBIE CTEIICHU OKHUCIICHMS.
OxwucnurenbHbie cBolicTBa epus (1V) u BoccranoBurtesbHbie cBoiicTBa eBporst (11).

AxTuHuApl. WX npuMeHeHHMe B TEXHUKE. XapaKTEepHblE CTENEHU OKHUCIICHHS.
CoenuHeHns aKTUHUOB B BBICOKMX CTEIIECHSIX OKHUCIICHUS.

Poib akTHHHUIOB KaK MaTEpUATIOB IS SIIEPHON TEXHUKHU.

59. Yraepog.

Haxoxnenne B mpupojie. AJUIOTPOITHBIE MOTUGBUKAIIH YIJIepoa: anmas, rpadur,
kapOuH, ¢ymiepensl. Crekinoyriepon. HMx  npumeHenume.  Yriiepoga — Kak
BOCCTAaHOBUTENb U aicopbeHt. KapOuapl u ux cBOMCTBA.

OTHouIeHUE yraepoja K KACI0TaM, LIe04YaM, pa3InyHbIM OKUCIUTENAM. OKCUIbI
yraepoaa. BoccranoButenbHble cBoiicTBa okcupga yriaepoaa  (I1). KapOonubt
METaIIJIOB. YTOoNbHAs KHCIOTa, €€ HeycToiiunBocTh. Kapbonatel. KansiimnupoBannas u
MIUTHEBAS COJA.

Cepoyrnepon. 'anorenusipl 1 okcoragoreHuasl yrieposaa. CoeauHeHus yriaepoaa
C a30TOM: [JULHAH, LHWAaHOBOJAOPOAHAs, IMAHOBAas, W30LMAHOBAs, THOLMAHOBAS
KHUCJIOTHI U UX coiu. L{lnanuapl U THOLMAHATBI KaK JIUTaH bl. TOKCUYHOCTbh COEIMHEHUN
yrieposa.

60. KpemHunii.

Haxoxnenue B mpupoze. IlonmydeHue KpemMHHUS, €r0 XUMHYECKHE CBOWCTBA U
npuMeHeHne. OTHOIIEHNE KPEMHUS K KHCIIOTaM, I1€JI04aM, Pa3IMUHbIM OKUCIUTEIISAM.
Oxcun kpemuus (1V). Kpemuessle kucnots! U cunukathsl. JKunkoe crekio. Kapiesoe
U OOBIYHOE CTEKJIO. AJIOMOCWIMKATBI M 1eoduThl. CoOeluHEeHHs KpEeMHHS C
rajioreHamu. ['ekcadpropokpemHeBas kuciaora. CUIHIMIBI METAIIOB, HUTPUJ KPEMHUS.

Ponp snemeHTapHOro KpeMHMS M €r0 COCAMHEHUN KaK MaTepHAIOB COBPEMEHHOMU
ANEKTpOHUKU. [[puMeHeHre COeTMHEHUI KPEMHUS.

61. I'epmanuii, 010BO, CBUHELL.

Haxoxnenne B mpupoze. Ilonydenue m xumumdeckue cBorcrBa. Haxoxnenue
METAJIJIOB B DJJIEKTPOXUMHUYECKOM psALy HanpsokeHus. OTHOIIEHHE K KHUCIIOTaM,
miesouaM, pasnuuHblM - okucautTensiM. Oxcuabl XO u XO; , THIPOKCHIBI,
THJIPOKCOKOMIUIEKCHI. 0- U fi- OJOBAHHBIE KUCIOThL. Cymb(Quabl U UX CBOWCTBA.
Tuoconu onosa (1V).

Coenunenus onoBa (Il) xak BoccranoButenu u coeauHeHus: cBuHua (1V) kak
OKHCIIUTENN B KACIION U MEN0YHOM cpenax. CBUHIIOBBIN CypUK.

[IprumeHeHne repmaHusi, 0JI0Ba U CBUHIIA U UX COEAUHEHMI. TOKCUYHOCTh CBHHIIA
U €ro COCIUHECHUM.

62. TutaH, HIUPKOHUH, rapHHA.

[lonyyenue MeTamioB, UX CBOMCTBA M NpuMeHEeHHE. OTHOILIEHHWE K KHUCIOTaM,
menoyaM W rajoreHaM. OKCHIBI, THIAPOKCHIBI, OKCOTHIPOKCOCOCIUHECHHS W WX
cBoiicTBa. CTapeHue rupOKCUIOB.

[Ipumenenue TuTaHa, ITUPKOHUS, TAQHUS U KX COCTUHCHHI.



63. Banaguii, HHOOW#H, TaHTAJI.

[TomydeHnue, XUMUYECKHE CBOMCTBA, MPUMEHECHHUE B Ka4eCTBE KOHCTPYKIIMOHHBIX
MaTtepuanoB. OTHOLIEHUE K KUCIIOTaM, I1eJ04aM, pa3IndHbIM OKUCIUTEISIM. OKCHUIBL,
raJIOr€HU/Ibl, OKCOTaJIOT€HU/IbI U COJIH.

64. Xpom, MoJIUOACH, BOJTb(paM.

Haxoxnenne B mpupome. Ilomydenuwe.  HaxoxxneHume — merauioB B
INEKTPOXUMHUUYECKOM Py HampspkeHus. [IpuMeHeHue B KauecTBe KOHCTPYKIIMOHHBIX
MaTepuaioB. XUMUYECKHUE CBOMCTBA, OTHOIIEHUE K KUCJIOTaM, IIejIo4yaM, pa3indyHbIM
okucnurensiM. CTpoeHHe U CBOMCTBa KapOOHUIIOB.

Coenunenus xpoma (Il) , ux BoccraHoBUTENbHBIE CBOMCTBA. COCIMHEHUS XpoMa
(1), oxcua ¥ TUAPOKCHI, XPOMHUTBI M THIPOKCOKOMIUIEKCHI. OKHCICHHE COCAMHEHUMN
xpoma (lll). Coenunenus xpoma (VI): okcua, XpoMoBas W JUXPOMOBAsT KHUCIOTHI,
XpOMAaThl U JUXPOMATHI, UX TIOJTy4YEeHUE, XHUMUICCKUE CBOWCTBA U B3aMMHBIC TIEPEXOJIbI.
OxucnutenbHble cBoWcTBa coenuHeHuit xpoma (V1) B KHUCTIOW M IIENOYHON Cpenax.
[TepokcoXpoMOBBIE COSAMHEHHUS.

TOKCUYHOCTh COEIMHEHUH XpoMa.

VYcroituuseie coequHenus moymbaeHa (V1) m Bombdpama (VI). MonubaeHoBas
XKHUJIKOCTh KaK peareHT Ha ¢ocdaTr — noHsl. ['eTepononucoeannenus. bruonornyeckas
pOJIb COeTMHEHUN MOJTHO IeHA.

65. Mapraner, TeXHEIUH, peHUMN.

Haxoxaenue B mpupoe, HoaydyeHHe MPOCThIX BEUIECTB U X CBOWCTBA.

KapOonunbubie komiuiekcbl maprania (O) u penus (O). Oxcun M TUAPOKCHI
mapranmna (1), ux csoiictBa. Okucnenune coemunenuit mapranma (I1) B pasmuunbix
cpenax. Coenunenus mapranma (111).

Oxkcupn mapranma (V) (mupomro3ur) U ero XMMHUYECKHe CBOMCTBA, MOBEJCHHE B
KHUCTIBIX W HIENIOYHBIX cpefax. OKUCIUTENBHO — BOCCTAHOBUTENbHAS JIBOHCTBEHHOCTh
coenquHenuii mapranmna (lV). Coenunenuss mapranua (VI), ux OKHCIUTENBHO —
BOCCTaHOBUTEJIbHbBIE CBOWCTBA U AUCTIPONIOPLIMOHUPOBAHUE.

Coenunenus wmapranna (VII), okcua, MaprasieBas KHCIIOTa, MEpMaHTaHATHI,
NOJyueHHe, XHMHUYECKUe CBoiicTBa. BiapwiBoomacHocTh okcuaa wmapranma (V).
[lepmaHraHat Kamus, €ro OKHUCIUTEIbHBIC CBONCTBA B KHUCIIOW M IIEIOYHON Cpenax,
npuMmeHnenue. [luponus nepmanranaTa Kaius.

66. XKene3o, k00anbT, HUKEIIb.

Haxoxnaenue B mpupoje, MojlyueHne METaUIOB U UX cBoiicTBa. CIUTaBhl XKenesa,
KobanbTa, HHUKENs M WX mnpuMeHeHue. KapOouwuimbHble komruiekchl skene3a (0),
kobanbTa (0), Hukens (0).

Haxosxenre MeTamioB B DJIGKTPOXUMUYECKOM Py HamnpspkeHus. OTHOIICHUE K
KUCIIOTaM, mienodam, pasaundabiM okucautensM. JKeneso (I, 1), xobamst (11, 1),
uHukens (11, 1), ux okcuapl, TUAPOKCHUIBI.

AmMMuak, Boaa, GTOpUA— WOH, THOIMAHAT- WOH, ITMAHWJ- MOH KakK JHUTaHIbl B
komruiekcax skenesza (I, 1), kodansra (I, 1), Hukens (11). YcnoBue yctodduBoCTH
coequnenuii koodanpra (1) u (I1l) B BogubIXx pacTBOpax. OKHUCIHTENBHBIC CBOHCTBA
coequnenuii sxkenesa (1), BoccraHoBUTEIbHBIC CBOMCTBa coemuHeHmin xemesa ().
Cosb Mopa. @eppatsl.

JIuMeTUNTInOKCUMAT HUKEJIS.

Ponb coennuennii xemne3a u KodainbTa B OMOJOTHYECKHUX MTPOIIECCaXx.



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

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

68. A3zor.

Haxoxnenne B npupone. llomyyeHne u mnpuMeHeHue aszora. XHUMHUYECKas
MHEPTHOCTh MOJICKYJIIPHOTO a30Ta U CIOCOOBI ero cBsi3biBaHus. COeTUHEHHUs a30Ta C
BOZOPOAOM. AMMHAK, €ro XMMU4ECKHEe CBOKCTBA. JKUAKNN aMMHaK KaK paCTBOPUTEINb.
AMuUibl, UMHIBI, HUTPHIBL. PaBHOBeCcHMss B BOJHOM pacTBOpE aMMHaKa.
BoccranoBuTenbHbIE CBOMCTBA aMMHUAaKa U €ro cojieil B BOAHBIX pacTBOpax. AMMHUAK
kak Juraga. Crpoenne uoHa ammoHus. ConM aMMOHHUS, HMX TIOBEJCHHE NpU
HarpeBaHuU.

I'mapasun u ruapokcunamut. [lonyuenue, ctpoenue, xumuueckue cBoiicrsa. Conu
THJIPA30HUS W THIPOKCHIAMMOHHUSI M WX cBoiicTBa. [lpuMeHenuwe rumpasuHa u
TUAPOKCHIIAMUHA W HX COJell B KauecTBE BOCCTAHOBUTENEH. A3HI0BOIOPOAHAS
KHCII0TAa, a3uibl. [lonyyenue, ctpoeHue, XMuMU4ECKHE CBOMCTBA.

Oxkcuabl azora. Ux momydenne. Oxcupn azorta (l), ctpoenue u cBoiictBa. Okcup
azorta (ll), crpoenue, mapamarHeTu3M MOJEKYJbl, XUMHUYECKUe cBoiicTBa. Hutposui-
uoH kak jurasa. Oxcua aszora (lll), Tepmuueckas yCTOHYMBOCTb, XMMHUYECKHE
cBoWicTBa. A30THUCTass KHCJIOTa, HUTPUTHL. OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
JIBOWCTBEHHOCTh HUTpUTOB. HuTput-uoH kak jurana. Okcua azora (1V), crpoenue,
napamMarHeTusmM MoJiekynbl. B3aumopeiictBue okcupa azora (IV) co menodamu u
Bojoii. Oxcun azora (V), cTpoeHHE W CBOWMCTBA. A30THAs KHCJIOTa, MOJy4YeHUE B
IIPOMBIIUIEHHOCTH. XUMHUYECKHE CBOMCTBA Aa30THOM KHUCJIOTBI W HUTPAT-HOHA.
CaolicTBa cMecel a30THOM KUCIIOTHI C COJISTHOM (11apcKasi BOJKa), IUIABUKOBOW, CEpHON
kuciaotaMu. Hutparsl U uX TepMmuueckas YCTOMUMBOCTb. OKHCIUTENbHBIE CBOWCTBA
HUTPATOB B pacIljiaBax.

69. ®ocdop.

Haxoxnenne B npupoae. [lonyuenue. Annorponssie Moaudukanuu docdopa u
UX pEaKIMOHHAs CIIOCOOHOCTb. XUMHUYECKHE CBONCTBA, OTHOIIEHHE K KHCIOTaM,
niesiouaM, pasinyHbIM OKuciauTensiM. dochuH, ero Mpou3BOAHBIE, UX XMMHUYECKHE
cBorictBa. dDocdopHoBatucTas u Qocdopucras KucioThl, ux conu. l[lomydenwue,
CTpOEHHE, OCHOBHOCTh, BOCCTAHOBUTEJILHBIE CBOMCTBA.

Oxkcun docdopa (V), nomyueHue, XMUMUYECKUE CBOMCTBA, OCYIIalOIIee JEHCTBUE.
®ocdopHble  KuCHOTH: MeTadocdopHas, audochopHas, oprtopochopHas, ux
NojydeHue, B3auMHble mnepexoabl. Docdartel, ruaponus (docdaros. bydepHbie
pacTBOpHI Ha OCHOBE (OCcPOPHOI KHCIOTHI U €€ COJIeH.

[anorenuasl W okcorajoreHuasl ¢ocdopa, uX TMOJNydyeHHE, CBOMCTBA,
B3aMOJICHCTBHUE C BOJIOH.

[Tpumenenue dochopa u ero coenqunenuit. ochopHbie y100peHuUs.

70. MbIlIbSIK, CypbMa, BUCMYT.



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

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

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

TOKCUYHOCTh COSTMHEHUH MBIIIbSKA, CYPhMBI U BUCMYTA.

71. Kucnopo.

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

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

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

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

72. Cepa.

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

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

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

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

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



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

73. CeneHn, Temnyp.

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

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

74. OdTop.

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

75. Xmop.

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

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

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

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

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

76. bpom, no.

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

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



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

WNurepramorenuapl. DOTOp-XJ0p YriaeBOAOPOAbI, SKOJOTMUECKHE IMOCIEICTBUS
MPUMEHEHUS.

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

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

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

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

4. MeroanyecKkue MaTepHaJIbl VISl ONpeaeseHUs] MPoUeAypP OLEHUBAHUS 3HAHUIA,
YMeHHIi, HaBbIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPAKTePU3YKOIIMX 3TANbI
(opMupoBaHua KOMIETEHIHH.

[Ipomexxyrounast arrectauus MO JAUCLHMIUIMHE TPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII

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



