18.03.01.02.51.0-2021-PII

MWHOBPHAYKH POCCHUH
(benepanbHOE TOCYIapCTBEHHOE 0I0MKETHOE 00pa30BaTe/IbHOE YUPEKIEeHUE
BBICIIIETO 00pa30BaHUs
«Ky36acckuii rocyrapCcTBeHHbIH TexHH4eCKui yHuBepcurer umeHu T. @. F'opbaueBa»
WHCTUTYT XUMUYECKUX U HePTEra30BEIX TEXHOIOTUH

YTBEPXIIAIO
[upextop UXHT

B.B. Tuxonos
« » 207 T.

Pabouasi mporpaMMa THCITHIITHHBI
OOmIasi ¥ HeopraHU4YecKasi XUMHSsI

Hanpagnenue nopgrorosku 18.03.01 XuMuueckast TEXHOJIOTHUS
HampasnerHocTs (mpodumns) 02 XuMudeckass TEXHOJIOTHS OPTaHUYECKUX BEIIeCTB

[TpucBauBaeMas KBanudukauus
"Bakamnasp"

®opmrl 00yueHus
OYHasl,3a09HAs

Kemeposo 2024 r.

1632434943
1




Pabouyio mporpaMMy COCTaBHUIT:
Houent kadenpet XTHBuH E.B. Yepkacosa

Pabouast mporpamMmma obcyxmeHa
Ha 3acefaHNM Kadeaphl XMMUY, TEXHOJIOTHYM HEOPTAaHUYECKUX BEIIECTB ¥ HAHOMATEePHAJIOB

[TpoTtokomn Ne oT

3aB. kadgeopor XUMHH, TEXHOJIOTUH B.B. YeHnckasn
HEeOpraHW4YeCKUX BEIeCTB ¥ HAaHOMATEePHaJIOB

TOAIINCH (01%[0)

CornacoBaHO yueOHO-METOTUYECKOM KOMUCCHEH
110 HaNpaBJIeHUI0 NOoAT0TOBKY (cnenuanbHOCcTH) 18.03.01 XuMuyeckas TeXHOJIOTHUS

[TpoTokomn Ne 0T

[TpencenaTens yueOHO-METONNYECKOM KOMUCCHUY 110 HAIIPaBIEHUIO C.B. Ilyukos
nonrotoBku (cnernuanbHOCcTH) 18.03.01 XuMuyeckass TeXHOJIOTHS

TIOAIINCH [01%[0)

1632434943
2



1 MepeyeHb NJIAHHPYEMBIX pPe3yJbTAaTOB OOYYE€HHsI N0 AuUcCHHUIIHHe "OO0mas u
HeOpraHuyeckasi XMHMHUA", COOTHECEHHBIX C IJIaHHPYEeMBbIMH pe3yjJIbTaTaMH OCBOEHHS
00pa3oBaTe/IbHOM MPOrPaMMBbI

OcBoeHMe OUCHUIIIMHEL HAlIpaBIeHo Ha GopMUpOBaHUE:

obmenpodeccuoHanbHLIX KOMIETeHINH]:

OIIK-5 - Crmoco6eH OCYIIECTBAATL 3KCIIePUMEHTANIbHBIE UCCIeIOBAHUS U UCIHITAHUS II0 3aJaHHOM

MeTOOUKe, IPOBONUTH HAGNIONeHUS U U3MePeHUs ¢ yueToM TpeboBaHUlM TeXHUKU 0Ge30IaCHOCTH,

o0pabaTkiBaTh 1 UHTEPIIPETUPOBATL SKCIIEPUMEHTAILHEIE TaHHEIE

VHUBEPCAIbHEIX KOMIIETeHITUM:

YK-1 - Cioco6eH OCyIIeCTBIATh MOUCK, KPUTUYECKUN aHAIN3 U CUHTE3 UHGOPMAIMK, TPUMEHSTH

CHCTEMHEBIH ITOAXO[ IJIS1 PelleHus IOCTaBIeHHHIX 3aiay

Pe3ynbTaThl 00y4YeHHsI IO JHUCHHUIUIMHE ONPENesIsIIOTCS HHIWKATOPaMH JOCTHKEHHS
KOMIIeTeHIIHH
MHaukaTop(bl) MOCTHKEHHUST:

Hcnonb3yeT 3HaHNE XUMUY IIPOCTHIX BELIECTB U COeIUHEHUM IS PelleHNus I0CTaBIeHHHIX 3aay

Vicmonb3yeT 3HAHUS HABEIKM B 00J1aCTM HEOPraHUYECKOM XVUMUU OJI5 IIOCTAHOBKM 3KCIEPHUMEHTA,
00paboTKK U MHTEePIPETALUY [10JTyYeHHEIX TaHHbIX
Pe3ynbTaThl 00y4eHUs N0 JUCHUIUIHHE:

OCHOBHBEIE 3aKOHH XMMWUYECKOM TepMOOUHaMUKU U KUHETUKH, CBOWCTBA PAcTBOPOB, TEOPHUIO
37IEKTPOIUTUYECKON AUCCOUMAINY, OKUCIUTEIbHO-BOCCTAHOBUTENbHEIE, SJIEKTPOXUMUYECKNE IPOLECCH U
XUMHUYECKUe CBOMCTBA 9JIEMEHTOB IePUONUYECKOM CUCTEMEL

OCHOBHBIE TPeOOBaHUS TEXHUKHU 6€30MacHOCTH PaboTH B XUMUYECKO 1abopaTopuu

CaMOCTOSITENILHO aHaIM3UPOBaTh XUMUYECKUEe IIPOIECCH], COCTABINATL YPABHEHUS PeaKIui, BEIIOIHITh
HeoOXOOUMble PACYeTEl, II0/1b30BaThCS CIIPABOYHON JTUTEPaTypon

OCYIIECTBIIATh 9KCIIepUMeHTaIbHbIe UCCIeNOBaHus B 00/1acTy HEOPTraHUYeCKOM XUMUY U UCIIHITaHUS
10 3aJaHHOM MeTOnKKe, IPOBONUTE HaOIIONeHUS U U3MePeHUs

OCHOBHHIMH IIpHEMaM{ NPOBedeHUs (DU3UKO-XUMUYECKUX M3MEPEeHHUH; CIOCOOHOCTHI0 HAXONWUTh
OIITEMAaJIbHBIY IIOAXON K PENIeHNI0 XUMUYECKHX 3afad

cnoco0HOCTRI0 06pabaTHBaTh M MHTEPIPETUPOBATh 3KCIEPHMEHTAJbHEE [JaHHHEE B 007acTH
HEKOPraHW4YeCKOM XUMUH

2 MecTto gucnuiInHbl "OO0mass U HeopraHmuyeckas xumusa" B cTpykrype OIIOII
fakaaBpHaTa

Il71s1 0CBOEHUSI OUCLUUIIIUHBE HeOOXOOUMO BIIafleTh 3HAHUSIMY YMEHUSIMHU, HaBHIKaMU, MTONYYEeHHBIMU B
paMKax cpemHero o6uiero o6pa3oBaHus ¥ (MNIM) CPEOHEr0 CIENUanbHOTO W (MIU) HOTOTHUTEIBHOTO
mpo¢eCcCHoHaMbHOT0 06pa30BaHuUs.

OucuunnuHa BxoguT B bnok 1 «[ucuunnuusl (Mogynu)» OTIOII. Llens OUCUUIIKHE - IOJyYeHUE
00y4alomUMuUCS 3HAHWM, YMEHUH, HABEIKOB U (MJIX) OIBITA IPOQECCHOHABHON OeATEIEHOCTH, HE0OXOIUMEIX
i GOpMUPOBaHUS KOMIIETEHINH, YKa3aHHEIX B IYHKTe 1.

3 06bem mucHUIIHHBI "OOIIAasg ¥ HeOpPraHWMYECKasi XUMHUs" B 3a4eTHBIX €THHHIIAX C
yKa3aHHEeM KOJIHYeCTBAa aKaJeMHYeCKHX YacOB, BBIJIEJIEHHBIX Ha KOHTAKTHYI paboTty
0o0yJawImuxcs C mpemogaBaTeeM (0 BHAaM 3aHATHH) H Ha CaMOCTOSATEIbHYI0 padoTy
00y4JarouIuXxcsi

O6mmast TPyIOEeMKOCTb AUCHMINUHE "OO0IIas ¥ HeopraHHYecKas XUMHS" COCTaBIsSET 8 3aYeTHHIX
eguHull, 288 yacos.

KonuuecTBo 9acoB
oo 30 030

®opma 00ydeHHUs1

Kypc 1/YcTanoBo4yHas ceccusi
Bcero gacos 2

KoHTakTHas padoTa 00y4arouuxcsi ¢ mpenogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

AynutopHas paboTa
Jlexuyuu 2
JIabopamopHble 3aHsmus
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KonuuecTBo 9acoB
oo 30 030

®opma 00ydYeHHUsI

IIpakmuyecKkue 3aHamus

BrHeaynuTopHas paboTa

HHuoueudyaavHas paboma ¢ npenodasamenem:
KoHcyabmauus u uHble 8udvl yuebHol OesmeabHocMu
CaMocTosiTeIbHasi padoTa

dopmMa NPOMERKYTOYHOH aTTeCTAIllHH

Kypc 1/Cemectp 1

Bcero gacos 72 106

KoHTakTHasi padoTa 00y4alomuxcsA ¢ mpemogaBaTeneM (110 BUIAM
Y4eOHBIX 3aHSITHH):

AynutopHas pabora

Jlekuyuu 16 4
JIabopamopHbie 3aHAMUS 32 6
IIpakmuyecKue 3aHsmus 16 4

BreaymutopHas paboTa

HHousudyaavHas paboma ¢ npenodasamesem:
KoHcyabmauus u uHble 8udbl yuebHol OesamenbHOCMU

CamocTosiTeibHasi padoTa 8 88
dopMa NPOMeKYTOYHOH aTTeCTAlHH 3ayer 3auer /4
Kypc 1/Cemectp 2

Bcero uacos 216 180

KoHTakTHas padoTa 00y4arouuxcsi ¢ mpenogaBaresieM (110 BHIaM
y4eOHBIX 3aHSITHH):

AynutopHas pabora

Jlexuuu 32
JIabopamopHvle 3aHamus 48 10
IIpakmuyeckue 3aHamus 16

BrHeaynuTopHas paboTa

HHuoueudyaavHas paboma ¢ npenodasamenem:
KoHcyabmauus u uHble 8udvl yuebHol desmeabHoCcMUu

CaMocTosiTeIbHasi padoTa 84 151
@®opmMa NPOMERKYTOYHOH aTTeCTAIllUH 9K3aMeH |[9K3aMeH /9
/36

4 CopepxkaHHe TUCHHUIUIHHBI "OOIIasi © HeOPraHUYECKasi XUMHA", CTPYKTYPHPOBaHHOE II0
pa3aenaMm (Temam)

4.1. JIeKIHOHHBIC 3aHATHA

Pazgen mucIunnuHe], TEMEI TEKIUN U UX COAepXKaHue TpymoeMKOCTb B
Jacax

1 xkypc / 1 cemecTp o |3 |03

1. Ilepuoguyeckasa cucrema 3j1eMeHTOB [I.. MeHaeneeBa U 3JI€KTPOHHOE|O 2

CTPOEHHE aTOMOB 3JIEMEHTOB
1. 1. KBaHTOBHIY XapaKTep H3Jy4eHUs U NOTJIOIIeHHUs SHepruu. KBaHTOBEHEe 4uCIIA.
AtoMHEBIe opbOuTanyu. MHOT03JIeKTPOHHEIe aToMbl. [Ipunuun [Taynu. [TpaBuno XyHpa.
[TocnenmoBaTeIbHOCTh 3HEPTreTUYECKUX YPOBHEH 3JIEKTPOHOB B MHOT'03JIEKTPOHHEIX
aroMax

2. 2. Tlepuognyeckuii 3akoH [I.U. MeHOeneeBa Kak 0CHOBa Pa3BUTUS HEOPTaHUYECKOU
xuMuu Ileproguyeckas cCUCTeMa 371eMeHTOB U ee CBSI3b CO CTPOEHHEM aTOMOB.
[TocnemoBaTenbHOCTh 3allOIHEHUS 93JIeKTPOHHHX 000704eK aToMoB. IIpaBuna
KneukoBckoro. Oco6eHHOCTH 371eKTPOHHOTO CTPOEHUS aTOMOB 3JIEMEHTOB IJIaBHHIX U
m000YHEX MNOATPYyNNn. OHeprus uoHu3lanuu. CpoOCcTBO K 3SIEKTPOHY.
DIeKTPOOTPULIATENIbHOCTh 3JIEMEHTOB.
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2. XuMH4YecKasi CBA3b.

1. 1. KoBaneHTHas cBs3b KonuyecTBeHHBIE XapPaKTEPUCTUKH XUMUYECKOU CBS3HU.
OCHOBHEIE TT0JIOKEHUST METOMIa MOJIEKYISIPHEIX opOuTanei (MO).

2. 2. OCHOBHEBIE IIOJIOXKEHHUS MeToIa BajleHTHHIX cBsa3el (BC). CBoicTBa KOBAaJIE€HTHOHI
CBSI3M.

3. 3. Tunsl TuOpPUAU3aLUY ATOMHBEIX OpOUTanel u CTPyKTypa MOJIEKYI.

3. CTpoeHHe U CBOMCTBA BEIIECTB B KOHIEHCHPOBAHHOM COCTOSIHHH.

VoHHas CBSI3b KakK KpPaWHUU Clydail IONSPHOM KOBaleHTHOU cBsA3u. Cuibl BaH-mep-
Bansca. BogopogHas cBsi3b. KOHOEHCHPOBaHHOE COCTOSHYE BelecTBa. MoHHas, aTOMHAs,
MOJIEKy/ISIpHAS KPUCTAJIINYECKUE PEIIeTKHU.

4. BBegeHHe B TEOPHI0O XHMMHUYECKHUX IIPOIECCOB.

1. 1. TennoBo#t apdexT peaxiuu. HanpaBneHHOCTs XUMIUECKUX IIPOLIECCOB.. DHTPONHUA.
Sueprus ['u66ca.

2. 2. CKOpOCTh XUMUYECKUX peaKuil. XuMI4eCKoe PaBHOBECKE.

5. PacTBOpBI.

Tunsl pacTBOpoB. Croco6H BHpPaXKeHWS KOHIEHTPAIUH PAacTBOPOB. PacCTBOPUMOCTH
BemiecTB. O6pa3oBaHuie pacTBOPOB. MeanbHEE ¥ HEHUOeaATbHEE PACTBOPH. AKTHUBHOCTH
KOMITOHEHTOB pacTBOpa.

Hroro 16
1 kypc / 2 cemecTp

6. PacTBOpHI 37IEKTPOIUTOB. 2
Teopus 97MeKTPONUTHUECKOW Aumccomuanuu. CBOMCTBA PAaCTBOPOB 3JIEKTPOJIUTOB.
JNeKTPONuTUYeCcKas OUCCOIMAaIUA BOOE. BOOOPOMHEIN U THAPOKCUTBHEIM ITOKa3aTeNlu.
WoHHBIE peakIuy B pacTBOpax. [ mgponu3a coneii. PaBHOBeCHS B paCTBOPax.

7. BonHbIe pacTBOPEI IPOTOJIUTOB. 2

7.1. TlpoTonHasa Teopusi bpeHcrena-Jlaypu. Peakiusi aBTonpoTonu3a Bogbl. CUIbHEIE
mpoTONUTHL. Cabrle mPOTOMUTHL. AMMOIUTEL.

7.2. CMemeHNe TOMOTEHHBIX IIPOTONIUTUYECKUX paBHOBecHU. ['eTeporeHHOe
IIPOTOJIMTUYECKOe paBHOBecue. IIpou3BeneHne pacTBOPUMOCTH.

8. OKHCINTE/THbHO-BOCCTAaHOBUTE/IbHbIE PeaKIlHH.

8.1. BaxHenmue OKHCIMTENH M BOCCTAHOBUTEeNH. M3MeHeHHEe OKMHCIIHTENbHO-
BOCCTAHOBHTEJIbHEIX CBOHCTB BEIECTB B 3aBUCHMOCTH OT IIOJIOKEHHUS 3JIeMEHTOB B
TpyImnax ¥ mepuopax.

8.2. CocTaBneHHe YypaBHEHHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakKkIuu.
Knaccudukaius OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peaKIuil. OJIEeKTPOJIu3.

9. KoopguHaIIHOHHBIE COeTHUHEHHSI.

1. 1. KoopouHauuonHas Teopust A. BepHepa.

2. 2. O6mue cBeieHUs 0 KOMIIJIEKCHHIX COEAMHEHUX, KTacCuuKaIus 1 HOMEHKIIATypa.
V3omepus. KBaHTOBO-MexaHU4YeCKHEe METONH TPAKTOBKHM XMMHUYECKOW CBSI3U B
KOMILJIeKCHHIX coeguHeHUsX. MeTton BC. Teopus kpucrannudeckoro nous (TKII). Teopus
nons nuraumos (TIIJI).

XHUMHsI 3]IEMEHTOB TPy NePHOTUIECKON CHCTEMBI.
10. s-OeMeHTHhI.

10.1. Tlogrpynna IUTHS.

10.2. Bepunnuii.

11. p-91eMeHTHI.
9nemenrtsl IITA rpynmnel.
1. 1. Bop. AmoMuHHAH.

9nemeHTHI IVA rpynmnel.
1. 2. OOmras xapakTepPUCTHKA 9JIEMEHTOB. YTiepon. KpeMuuii.

9nemenTthbl VA rpynnsl.
1. 3. O61mras xapakTepucThKa aneMeHToB. A3oT. ®ocdop.

9nementsl VIA rpynnsl.
1. 4. O611as xapakTepucTHKa aneMeHToB.Kucmopom. Cepa.

9nemenThl VIIA rpynnsl: BOOOpOJ U rajoreHbl.
1. 5. Obi1as xapakKTepUCTUKA 3JIEMEHTOB: ()OPMEI HAX0XKIEHUS U PACIPOCTPAHEHHOCTh B
npupoze. Bomopon. ®Top, xmop, 6pom, iof.

Hroro

32

4.2, JlabopaTopHbIe 3aHATHS
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5




HaumMeHoBaHMe paGoTEI

TpymoeMKOCTh B Yacax

o]0} 30 039
1 kypc / 1 cemecTp
1. O6iue mpaBuiaa pPaboTe ¥ TexXHWKa 0€30MaCHOCTH B XUMHYECKOH | 2 1
1mabopaTopuH.
2. Knaccudukanus HoMeHKIaTypa HeopraHn4eCcKux BeIeCTs. 2
3. OmpefieneHre MOJISPHOM MacCH 3KBUBAJlIEHTOB IIMHKA. 4
4. dnekTpoHHas 000104YKa aToMa. [lepruogudeckasi cucreMa 3meMeHToB . | 2 1
. Menpeneesa.
5. Xumuueckas cBs3b. Teopus MO. 2
6. XuMudeckas CBs3b U CTpoeHue Monekyin. Meron BC. 2
7. 3ammTa nabopaTopHEIX PadorT. 2
8. OHepreTuka XMMHYECKHX M Ta30BHX paBHOBecuil. HampaBnenue | 2 2
XUMHUYECKUX peaKIUi.
9. XuMn4eckoe paBHOBecue. KOHCTaHTa paBHOBECHS. 4 1
10. IIpuroToBeHne PacTBOPOB. 2 1
11. T'omoreHHBIE PaBHOBECHS B PaCTBOPAaX 3JIEKTPOJIUTOB. 2
12. 3amuTa mabopaTOpHEIX paboT. 2
13. T'eTeporeHHble pPaBHOBECHS B PACTBOPAX 3JIE€KTPOJIUTOB. 2
14. Peakiuu 663 U3MEHEHUS CTEIIEHU OKUCIIEHUS 9JIEMeHTa. 2
Hroro 32 6
1 Kypc / 2 cemecTp
1. Peakuiuu ¢ U3MEHEHHEM CTeIlleHW OKMCJIEHHUS 3JIEMEHTOB: cOoCTaBleHue | 4 2
ypaBHEHUUN OKUCIUTEIHHO-BOCCTAHOBUTENIBHEIX PeaKLIUU.
2. HanpaBneHue OKUCIUTENbHO-BOCCTAHOBUTEILHEIX PeaKIUi. 2
3. KoopprHaIMOHHEIE COEITUHEHNS. 4
4. s-OmeMeHTH I u I rpynm: memoYHbe U MET0YHO3eMeTbHEIE MEeTATIIIh 4 2
5. 3ammTa nabopaTopHEIX PadoT. 2
6. InemeHnTsl IITA rpynmsl: 60p, aTIOMUHUH. 4 2
7. OnemeHTH [VA rpynmns: yriepos, KpeMHUM. 6 2
8. 3ammTa 1abopaTOPHHIX PaboT. 2
9. OnemenTH VA rpynnsi: a3ot, Gocdop. 4 2
10. OnemeHTEHL VI A rpynmns: cepa. 6
11. 3nemenTs! VII A rpynibl: raaoreHs. 2
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12. 3amuTa mabopaToOpHAIX paboT. 2
13. 3nemenTs VI B rpynnet: xpom. 2
14. 3nemenTs! VIIB rpynnel: Maprasen. 2
15. 3amuTa 1ab0paTOPHEIX paboT. 2
Hroro 48 10

4.3 IIpakTHUYecKue (CEMHHaApPCKHE) 3aHATHS

TeMma 3aHATUS TpymoeMKOCTh B 4acax

0o 30 030

1 xkypc / 1 cemecTp

1. PacuéTrl M0 ypaBHEHUSIM PEaKIIUH. 2 2
2. PacyéTel o 3aKOHY 5KBUBAJIEHTOB. 2
3. PacyeTH KOHIIEHTPALlU¥ PacTBOPOB. 4 2
4. CTpoeHue aToma. 2
5. Xumuueckas cBsi3b. Meton BC. 2
6. Xummnueckas cBsi3b. Meton MO. 4
Hroro 16 4

1 Kypc / 2 cemecTp

1. OHepreTHKa U HallpaBlIeHUe XUMUUYECKUX PeaKIuil. 2 1
2. XuMHU4eCKOe PaBHOBECHE. 4 1
3. BogHEBIE paCTBOPHI IIPOTOJIKATOB. 4

4. TIpou3BeneHre PaCTBOPUMOCTH. 4 1
5. OKHCIUTENTEHO-BOCCTAHOBUTEILHEIE PEAKIUY. 2 1
Hroro 16 4

4.4 CamocrosiTenbHasi pabdora 00yYalmerocsi H nepedeHb y4e0OHO-METOIHYECKOTO
obecmedeHHs1 [JIsi CaMOCTOSITeIbHOH PaGoThI 00yYaIOIIUXCS MO THUCLHIIIHHE

Bup CPC TpymoeMKOCTh B Yacax

0 30 030

1 kypc / 1 cemecTp

1. OcHOBHBIE MOHATUA XUMHUHU. Krmaccudukanusi U HOMeHKJaTypa 1 10
HEOPTaHWYeCKUX BellecTB. [I0AroTOBKA O0TYETA 10 J1abopaToOpHOU paboTe.
OTBeTH Ha KOHTPOJILHEIE BOIIPOCH. PaCYéTHI 110 ypaBHEHUSIM PeaKIui.

2. ONeKTpOHHbIe KOHGUTypaluu aTOMOB 3/1eMeHTOB I[lepuopuyeckoi | 1 10
cucteMrl. Ctpyktypa Ilepmoguuyeckou cucrteMel. Ilepuomumdueckoe
W3MeHeHHne CBOUCTB 37eMeHToB. [loar ¢ TOPHOM

paboTe. OTBETH Ha KOHTPOJIBHEIE BOIIPO
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3. XumMuyeckas KOBaJIeHTHas CBsI3b. MeTO[ MOJIEKYISAPHEIX OpOUTanei:
SHepreTUYecKue OuarpaMMbl TOMO- U TeTePOSiIEPHBIX MOJIEKYJI 37IEMEHTOB
I u II mepuopmoB. [TogroToBka oTuETa MO NabopaTopHoM paboTre. OTBETH Ha
KOHTPOJILHEIE BOIIPOCH. PacuéThl 110 3aKOHY SKBUBAJIEHTOB.

14

4. XuMHuuyeckKass KOBaJleHTHas CBSI3b. MeTOJ BaJIeHTHHIX CBS3€eH.
IToproroBka oT4éTta 1o jabopaTopHoi paboTe. OTBETH Ha KOHTPOJIbHbLIE
Bompockl. Kpuctannel. TUlbI XMMUYECKOW CBA3M B KpUCTajiaxX. MoHHEIE,
KOBaJIEHTHBIE, MeTalaudeckKue KpHUCTajab. IIoAroToBKa OTUETa IO
nabopatopHoi pabore. OTBETH Ha KOHTPOJIbHBIE BOIIPOCHI.

14

5. KoHIIeHTpalus PacTBOPOB. JHEPreTHKa XUMHYECKHX IMIPOIECCOB.
XuMuueckoe cpomcTBo. [TogroToBka oT4éTa mo jmabopaTopHOU paborTe.
OTBETH Ha KOHTPOJIbHEIE BOIIPOCHL.

10

6. Cioco6hI BEIpAXKEeHHUs KOHIIEHTPAIMK PACTBOPOB. PAaCTBOPHUMOCTE Ta30B,
KUOKUX U TBEpAHX BeIleCTB. JHepreTHKa IIpollecca PacTBOPEHUS.
IMomroToBka oT4éTa 1o MabopaTopHOH padoTe. OTBETH HAa KOHTPOJILHELIE
BOTIPOCHI.

10

7. DHepreTWKa U HallpaBlieHMe XUMHUYeCKuX peaknuii. Teopus
3JIEKTPONIUTHUECKON Auccoumanuu. [ucconuanus KUCJIOT, OCHOBaHUH,
coneri. KonudecTBeHHHEe XapaKTePUCTHKH NpoIecca OUCCONHAIUU.
PacTBOpHL 3JIEKTPOJIUTOB B HEBOAHEIX ¥ CMEIIAHHBIX PACTBOPUTETIIX.
[TogrotoBka oT4yéTta mo abopaTopHO¥ paboTe. OTBETH Ha KOHTPOJILHEIE
BOTIPOCHI.

10

8. CoBpeMeHHbLIE TEOPUM KHUCIIOT ¥ OCHOBaHHU. OOMEHHEIE PeaKIIuu.
T'ugponus conei, consBonu3. IlogroToBKa 0T4éTa 1O 1abOpaTOpHOU
paboTe. OTBETH Ha KOHTPOJIBHEIE BOIIPOCHL.

10

Hroro

88

1 Kypc / 2 cemecTp

1. KuHeTukKka XUMHYECKUX peakKkqui. XUMHUUECKOE
paBHOBecue. [TonrotoBka oTuéra mo nabopaTtopHoi pabore. OTBETH Ha
KOHTPOJIbHBIE BOITPOCHL.

14

25

2. BogHEIe pacTBOPH MPOTONUTOB. [10ATOTOBKA OTYETA IO J1abOPATOPHOH
pabote. OTBETE Ha KOHTPOJIBHEIE BOIIPOCH.

14

30

3. Peakiuu KOMIIJIEKCHHX CcoefMHEeHHuH. XeJlaTHBIEe COeOUHEHHUS, UX
0CO0EHHOCTH. JHEpPreTHYecKHe MOHarpaMMBl OKTAadOPHUUYECKHUX H
TeTpasOpHYecKux KoMIJeKcoB. Mckaxenue fAHa-Tennepa. [TogroToBka
oTuéTa 10 1abopaTopHoi paboTe. OTBETH Ha KOHTPOJILHEIE BOIIPOCHI.

14

30

4. Onementdl IA, ITIA rpynn [Tepuogudeckodt cucteMbl. OCOOEHHOCTH
JIUTUS U ero coenuHeHud. OCOOEHHOCTH MArHUs W ero COeIHMHEeHHUH.
Crpouuwu#i, 6apu#i, paguit ¥ uUx coemguHeHus. [IogroroBka oT4éTa IO
nmabopaTopHoi paboTe. OTBETH Ha KOHTPOILHEIE BOPOCH.

14

22

5. 9nementh IIIA rpymmel IleprogudecKol CUCTEMEL: GOp, ANIOMUHUA U
uX coepuHeHus. ITonroToBka oT4é€Ta mo madopaTopHoi pabote. OTBETH Ha
KOHTPOJIbHEIE BOIIPOCHI.

14

22

6. OnemeHTH [VA rpynnel [lepuogu4ecKod CHUCTEMEH: YIJIEDPON,
KPEMHUU ¥ UX coequHeHus. [IoOAroToBKa 0TUETa Mo 1abopaTopHoi padoTe.
OTBETH HAa KOHTPOJILHEIE BOIIPOCHI.

14

22

Hroro

84

151

JK3aMeH

36
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4.5 KypcoBoe NIpoeKTHpPOBaHUE

5 ®OH[ OLEHOYHBIX CPEACTB [JIsi MPOBEeNeHHsI MPOMEXKYTOYHOH aTTeCTAllHH 00yJaI0IIHXCs
mo gucHumnanHe "O0masi  HeopraHu4decKasi XUMHsT"

5.1 ITacopt ¢oHAA OIEHOYHBIX CPECTB

IImanupyeMble pe3y/IbTaThl 00YYEHHsI 10 TUCIHIUIHHE (MOIYITI0)

JucuuIIMHA HalpaB/ieHa Ha (popMHUpPOBaHHE CIEIYIONIUX KOMIETeHIHH BhITyCKHAUKA

Bompocawm,
MOATOTOBKA
OTYEeTOB IO
TPaKTUYECKUM
u
nMabopaToOPHEIM
paboTam,
TECTUPOBAHUE

MIPOCTEH X
BeIecTB u
COeOUHEHUU I
pelieHUu s
IIOCTABJIE€HHEBIX
3amay

KUHETHUKH, CBOMCTBa PacTBOPOB,
TEOpUI0 3JIEeKTPOJIUTUUYECKOHU
OUCCOLMALNK, OKHCIUTEJIbHO-
BOCCTAHOBUTENbHEHE,
3JIEKTPOXUMHUYECKUE MPOIECCH U
XUMUYeCKHe CBONCTBA 3JIEMEHTOB
MEePUOANYECKON CUCTEMEI

VYMmeerT: CaMOCTOSITENbHO
aHaNIuU3UpOBaTh XUMUUYECKHE
TIPOIIECCH, COCTABINSTh YPaBHEHUS
PeaKluH, BEIIOIHATh HEOOXOAUMEIE
pacdeTH, MOJIb30BATHCH
CIIpaBOYHOU JNUTepaTypou
BnageeT: OCHOBHHIMU IIpHeMaMH
IpoBefeHUs (GU3UKO-XUMUYECKUX
H3MEepPeHuu; CIOCOGHOCTHIO
HaXOOWTh ONTUMAJIBHEIN MOAXO0[ K
pelIeHNI0 XUMIYECKUX 3a7ay

®opma(sbr) | Komnerennun, | Magukatop(nr) | Pe3ynbraTrhl 00y4eHHus 1O | YpoBeHb
Tekymero | ¢dopmupyemble | IOCTHXKEHHU S | TUCHUIUTHHE (MOZYIII0)
KOHTPOIS B pe3yibTaTe | KOMHETEeHIIUH
OCBOEHHUSA
DUCHHUIIHHBI
(Momynst)
Onpoc no | OIIK-5 Hcmonb3yeT | 3HaTh: OCHOBHHIe TpebGoBaHUS | BRICOKMU wuIu
KOHTPONBHEM 3HAHWS HABHIKY | TEXHHUKM 0€30MACHOCTH PabOTH B | CDEOHUHU
BoIpocaM, B ob6nacTu | XUMHUeCKol mabopaTopun
MOATOTOBKaA HeopraHuyeckod | YMeerT: OCYyImMeCcCTBISATH
OTYEeTOB IO XUMHUHU [Nd|3KCIHepuUMeHTalbHHEE
11a60paTOPHEIM MOCTAHOBKY | UCCleqoBaHus B o6nacrtu
paboTam, S9KCIIePUMEHTa, | HeOPraHU4YeCKOod XUMUU U
TeCTHpPOBaHUE 060paloOTKM ¥ | UCOEITAHUS 1O 3afaHHOU
HHTEPIpETALNY | METONUKE, IIPOBONUTEL HAOIIONEHNUS
MONyYeHHB X | U U3MEPEHUs
OAaHHBIX Bnapgeer: CIoCcO6HOCTHIO
00pabaThBaTh U MHTEPIIPETUPOBATD
3KCIepUMeHTalbHEEe NaHHHE B
00J1acTH HEKOPTaHWYECKOH XUMUM
Onpoc nmo | YK-1 Hcnonb3yerT | 3HAaTh: OCHOBHBIE 3aKOHH | BEHICOKUU uIH
KOHTPOJILHEIM 3HAHUEe XUMHUU | XUMHYECKON TepMONMHaAMUKU U | CPERHUHU

Bricokuu YPOBEHb NJOCTHXKEHHSsI KOMIIETEHIIHH - KOMIIeTeHIIuA C(l)OpMPIpOBaHa YaCTHYHO,
PEKOMEHI0BaHHbI€ OIIEHKH: OTJIHYHO, X0POIII0, 3a4TEHO.

Cpen}mﬁ YPOBE€Hb [JOCTHXKEHHsI KOMIIeTEHIIHH - KOMIeTEeHIIHus C(l)OpMPIpOBaHa YaCTHYHO,
PEKOMEHI0BaHHbIE€ OII€EHKH: XO0pPOoIIo, iiOBHeTBO HUTEJIbHO, 3a4YTEHO
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Huskum YPOBE€HBb TOCTH2XKEHHSA KOMIIETEHIIMH - KOMIIETEHIUsS He C(bOpMHpOBaHa YaCTHUYHO,
OLIEHNBAETCA HEYOOBJIETBOPUTEJILHO UJIX HE 3a4YTEHO.

5.2. TunoBbIE KOHTPOJIbHBbIE 3alaHUA WIH HHbIE€ MaTepPHaJIbI

Tekyuuif KOHTPONb YCIIEBaeMOCTH ¥ aTTECTAI[MOHHBIE MCIBITAHUS 00ydYaloMMXCSI MOTYT OBITH
OpraHu30BaHH C UCI0Ib30BaHuEeM pecypcoB IUOC KysI'TY.

5.2.1.0neH04YHbIE CPEeACTBA NIPH TEKyNIeM KOHTPOJIe

Onpoc No KOHMPOILHLIM 60NPOCAM:

Tekymuli KOHTPONIb 10 TeMaM [UCLUIINHEL 3aK/I04aeTCs B OTBeTaX Ha KOHTPOJIbHBIE BOIIPOCH K
71ab0paTOPHLIM U IPAKTUUYECKUM 3aHSATUSIM.

[Tpu npoBeEeHUHU TEKYIIero KOHTPOJS oOydammumMcs OyneT THChMEHHO, TU00 YCTHO 3afaHo [Ba
BOIIPOCa, Ha KOTOPHIE OHU HOJIKHEL ATh OTBETHI.

Hanpuwmep:

1. Beruucnute maccy 2 1 Bogopopa npu 15 eC u gaBnenun 100,7 klla.

2. Kakas macca maraetuta Fe304, umetomero 10 % (macc.) nmpumeceit, moTpedyeTcs ojist monydeHus 4 T
xenesa’?

3. Kaxkoit mexaHu3M o6pa30BaHUs KOBAJIEHTHOMN CBSI3U HA3HIBAETCS HOHOPHO-aKIENTOPHEIM? [IpuBenuTe
TIpUMEpPHI COEIUHEHNH, B KOTOPHIX XUMHUYECKast CBsI3b 00pa30BaHa M0 JOHOPHO-aKIIEITOPHOMY
MEeXaHU3MY.

4, HapucyiiTe SHEPTETUYECKYIO CXeMy 00pa30BaHus MOJIeKybl O2 110 METONY MOJIEKYISIPHBIX opOuTanei
(MO). Kak metom MO 00bsiCHSIET TapaMarHUTHHIE CBOMCTBA MOJIEKYIIHI KHCITOpOaa?

5. IIpu cropanuu razoo6pa3noro stana C2H6 B kucnopone odpasyiorcs CO2 (r.) u H20 (x.). Hanummute
TepMOXUMHUYECKOe YpaBHEHUEe 9TOM peaKIUy, BEUUCIIUB CTAHIAPTHYIO SHTAJIBIINI0 PEaKIi.

6. IIpu HEKOTOPO¥ TeMIepaType PaBHOBECHAS ra30Bas cMech 006eMoM 10 11 mMmeeT crnenyroumii coctas: CO -
11,2 1; Cl2 - 14,2 1; COCI2 - 19,8 r. BeruucmuTe mpyu JaHHBIX YCIOBUSIX 3HAYEHUE KOHCTAHTHI PaBHOBECHS
peaknuu: CO (r.) + Cl2 (r.) © COCI2 (r.).

. Kakue 065€MEI 2 M 1 6 M pacTBOPOB HYKHO CMelIaTh fjs npurotosnenus 500 ma 3 M pacTtBopa?

. 3MeHeHHEeM 00BbEMOB ITPH CMELIMBAaHUK TPeHeOpeys.

. Hanuumite WOHHO-MONIEKY/ISIPHEIE ¥ MOJIEKYJISIPDHEIE YPaBHEHUS THAPONu3a cojeii: a) NHANO3 ; 6) CrC13.

. Kakue BelecTBa u B KAKOM KOJIMYECTBE BHIIEJIIIOTCS Ha YTOIBHEIX 3JIEKTPOHAX [IPU 3J1€KTPOJIN3€e BOGHOTO
pactBopa Nal B TeueHue 2,5 4, ecu cuja TOKa paBHa 6 A?

O O 03

Kputepuu ouenuBanus:

- 85-100 GanmoB - Ip¥ MPaBUIBHOM ¥ IIOJTHOM OTBETE Ha [Ba BOMPOCA;

- 65-84 6amnoB - mpu NpPaBUILHOM U IIOJTHOM OTBETE Ha OOUH M3 BOIPOCOB U IPABUIBHOM, HO HE
IIOJIHOM OTBETE Ha APYTod U3 BOIIPOCOB;

- 25-64 6aioB - IPYU NPaBUIFHOM U HEIIOJTHOM OTBETE TOJBKO Ha OOUH K3 BOIIPOCOB;

- 0-24 6aJIoB - IPU OTCYTCTBUY ITPABUIIBHEIX OTBETOB Ha BOIIPOCHI.
KonmnuectBo 6amnos|0-24 (25-64(65-84 |85-100
[ITkana olleHUBaHU S |HEY|YIOBI{XOPOIIO|OTIUYHO

ITpumepHblii nepevyeHb KOHMPOAbHbLIX 80NPOCOB:

1 kypc / 1 cemecTp

TeMma 1.

1. B 4uem nmpuumHa NePUOOUUYHOCT MEHTOB C IIO3UINY COBPEMEHHON TEOPHUHU
CTpoeHus aToma?

1632434943
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2. KakoBHl B3aUMOCBSI3U MeXOY I0JIoKeHueM 3jieMeHTa B [ICO u 371eKTpOHHOU KOHQUIrypauueu ero
aroma?

3. KakoB xapakTep U3MeHEHUS MeTaNINUYeCKUX U HeMeTalJInyYeCKUX CBOMCTB 3JIEMEHTOB 110 IIepruogaM
U TIoArpymnmnam?

Tema 2.

1. Kakue cBOMCTBA MOXKHO OIIMCATh C IIOMOIIBI0 METOHA BaJIeHTHEIX CcBsi3el (BC)?

2. Kak B Teopuu MONEKyIIpHHEX opbuTtanei (MO) MOXKHO 00BSCHUTL IEPEXO OT UOHHOM CBS3H K
KOBaJIeHTHOM?

3. YeM OT/IMYAIOTCS CBA3LIBAIOIIKE OPOUTAIIN OT PA3PEIXJITIOIIUX?

Tema 3.

1. TToyeMy ogHY MOJIEKYJIbl OYEeHb YCTOWYMBEL, a APYrHde PaclafaloTCs Ha aTOMB y&Ke B OOBITHBIX
YCIIOBUSIX?

2. Kakym CBsI3b Ha3bIBAIOT HOHHOU? [loyeMy 0HA ABIAETCS NIPENeIbHEIM CllydaeM KOBaJ€HTHOU CBSA3U?

3. TloueMy MOHHAs CBSI3b He 06jIafaeT HACHIIIAEMOCTHIO ¥ HAIPABIEHHOCTHIO, HO TAKOE CBOMCTBO, Kak
TIOJISIPU3YEMOCTS, el Ipucyme?

Tema 4.

1. Kakue ycroBus COCTOSTHUSI CUCTEMEI HAa3bIBAlOT CTaHAAPTHHIMU?

2. ChopmynupyiiTe 3aKoH 'ecca ¥ ClefCcTBUE U3 HETO.
3. Kak ompepensioT TemnoBoi 3gdeKT HeUTpanu3aluu CUIbHOU (cmaboit) KUCIOTH CUIIBHBIM (crabbiM)
OCHOBAHUEM?

Tema 5.

1. Yo obmiero y pacTBOpa u MeXaHU4YECKOlM cMecu? B yeMm pasnmuyne?

2. M3 KaKuX KOMIIOHEHTOB COCTOAT PacTBOPH? Kakue sKCIepuMeHTalbHEE JaHHEE CBUIETEILCTBYIOT
0 POZCTBE TIpollecca PaCTBOPEHUS U XUMUUECKOM peakIuu?

3. [latiTe ompeneneHust MOHSITUSIM: PAaCTBOP, PACTBOPUTENb, PACTBOPEHHOE BEIIECTBO.

1 kypc / 2 cemecTp

TeMma 6.

1. Kako# mmpoiiecc Ha3bIBAeTCS 3MEKTPOIUTUIECKON OUCCOLMaluen?

2. B yeM 0COBGEHHOCTH [UCCOITMAINH CITabBIX 9JTEKTPOTUTOB?

3. KakoBa CBsI3b MKy CTEIEHbIO U KOHCTAHTON JUCCOIMAINY CIaboro 3JeKTPOInTa?

Tema 7.

1. YTo Ha3bIBaeTCA CTEMEHbI0 IPOTONN3a?

2. Kakue BelecTBa OTHOCSITCSI K CUITBHBIM ITPOTONIUTAM?

3. Kakue BellecTBa OTHOCSITCS K CJTAOBIM ITPOTOTATAM?

TeMma 8.

1. Onpepmenute Maccy mepokcupma Bogopona H202, HeoOxogumyto st npurotosnenus 250 mn 0,2 H.
pacTBopa, €CjI¥ OH IpefHa3HauyeH O U3y4eHUs OKUCJIUTEIbHBIX CBOMCTB 3TOT'0 BellleCTBa B LIEJIOYHOU
cpege.

2. I'padut Maccoii 6 T pacTBOpsieTCS IPU HarpeBaHUU B CepHOU KucioTe. CKOJIBKO MJI 12 H. pacTBopa
H2S04 notpebyeTcs TeopeTU4eCKH AJIsS 3TOT0 Ipoliecca?

3. PaccuuraiiTe Maccy mepokcuma Bogopomga H202, kotopas notpebyeTcst Ayt MPUroToBIeHust 250 mi
0,05 H. pacTBOpa IIpH €ro UCIOTb30BAaHUY B Ka4eCTBE BOCCTAHOBUTEIIS.

Tema 9.

1. Kakue coeguHpPeHNs Ha3bIBAIOTCSI KOOPOUHALIMOHHBIMU?

2. YTO Ha3bIBAETCS KOOPAUHAIIMOHHEIM YHUCIOM?

3. YTo Takoe JeHTAaTHOCTD JINTaHOa?

Tema 10.

1. TToueMy mIeNIOYHBEIE METALIBL XPAHAT [IOL CI0eM KepocuHa? YTo IPOU30UMAET, €CNU KyCOUeK Kalus
OCTaBUTH Ha Bo3ayxe? Hamuummrte ypaBHeHHE COOTBETCTBYIOUIEN PEAKITUH.

2. CocTaBbTe 31EKTPOHHBEIE POPMYJIBI aTOMOB ¥ MOHOB KaJus U Ie3us. Kakoi U3 3TUX 3JIEMEHTOB
SIBMIsIeTCST O0Jlee CUITbHEIM BOCCTaHOBUTeNneM? ITouemy?

3. YeM 00BSCHSETCST MEHBIIAS XMMUYECKAsT aKTUBHOCTD JIUTHS TI0 CPAaBHEHHUIO C KaJIeM U HaTPHeM?

Tema 11.

1. HanumuTe ypaBHEHUS peakUui B3auMOAeiCTBUsS 60pa C KOHIIEHTPUPOBAHHBKIMY a30THOW U CEPHOM
KUCJIOTaMH.

1. YTo Ha3bIBaeTCA aKTUBUPOBAHHLIM

TJIEM?
2. YeM 00BSICHUTDH, UTO KPEMHHU | |||<m‘ 'Iﬂ 1|I |IHCTBOpHeTCH, HO PaCTBOPSETCS B CMECH
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KOHIIEHTPHUPOBAHHELIX [IJIaBUKOBOM U a30THOU KUCJIOT?

IIpumepHblil nepeyeHb KOHMPO/IbHLIX 80NPOCOE NO 1a6OPAMOPHLIM padomam:
1 kypc / 1 cemecTp

JlabopaTopHasi padora Ne 1

1. Kakue paGoThl MTPOU3BOASTCS B BHITSIKHOM IIKady ¥ KaK OH JOJIKEeH OBITH 060pyHmoBaH?
2. [lepeuucnute BULL MEPHOU IOCYLHL.
3. Kak onpepensieTcs ypOBEHb XKUOKOCTU B GI0peTKe?
JlabopaTopHasi padora No 2
1. HanumuTe ypaBHEHUS IIpeBpalieHu:
a) S—»S02-S03-H2504-CuS04-Cu(OH)2
6) Ca—»CaC2-Ca(0OH)2-CaC0O3-Ca(HCO3)
B) Fe—~Fe203-FeCl3—Fe(OH)3-FeOHSO4
2. Hanuumire GhopMyIbl cpefHei, KUCIOH ¥ OCHOBHOU COJIeH, KOTOPHEE MOTYT 06Pa30BEIBATHCS MIPHU
B3aMMOJIECTBHH:
a) Mg(OH)2 u H2S04;
6) Fe(OH)3 u H2S04.
3. CocTaBbTE B MOTIEKYJITPHON ¥ MOHHOM (popMax ypaBHEHUS
CJIeyIOMUX PeaKlui:
a) Cr(OH)3+H2S04= cpepHsis comnb +
6) NaOH+H3P0O4= kucnast (MOHOTHIPO) COMb +
B) Ni(OH)2+H2S04= ocHOBHas COIb +
JlabopaTopHasi padota Ne 3
1. OmpepnenuTe 5KBUBAJIEHTHLIE YKCJIAa PEATE€HTOB ¥ MPOAYKTOB B CJIEAYIOMUX OOMEHHEIX PeaKIUsIx
(IpemBapuUTEIBHO COCTABbTE MOJIHEIE YPAaBHEHUS U oa0epuTe Ko3GhGOUIUEHTEI):
a) Cu(NO3)2 + NaOH = Cu(OH)2 + ...
39
6) NaOH + H3P0O4 = Na2HPO4 + ...
B) Al(OH)3 + HCI = AICI3 +...
r) ZnSO4 + NaOH = Na2[Zn(OH)4] + ...
n) BaCl2 + Na2S04 = BaSO4 + ...
e) AgNO3 + KI = Agl + ...
2. OmpepenuTe 9KBUBAJIEHTHl OKUCJIUTENS M BOCCTAHOBUTENS B CIENVIOUIUX OKUCIUTEJIHHO-
BOCCTQHOBUTEJILHEIX PeaKIIUsX:
a) H2S + HCIO = S + HCI + H20
6) PbS + H202 = PhSO4 + H20
B) NH3 + Br2 = N2 + NH4Br
r) Zn + H2SO4 = ZnS0O4 + H2
m) KI + CI2 =12 + KCl
e) Cu + HNO3 = Cu(NO3)2 + NO + H20
[MTop6epute K03hGUIMEHTE METONOM 3JIEKTPOHHOTO OaaHca.
3. PaccuyutaiiTe MONApHEIE MAcChl 9KBUBAJIEHTOB B3aUMOMIENCTBYIOIIUX BEIIECTB B CIIEAYIOUIUX
00MEHHBIX peakUHUsX (MpeaBapuTeNnbHO mopdepute K03 UIIUEHTH):
a) HNO3 + Bi(OH)3 = Bi(OH)2NO3 + H20
6) H3PO4 + Ca(OH)2 = CaHPO4 + H20
B) Al(OH)3 + HCI = AIOHCI2 + H20
r) ZnCl2 + NaOH = Zn(OH)2 + NaCl
n) KOH + H3PO4 = K3P0O4 + H20
e) CuSO4 + NaOH = Cu(OH)2 + Na2S04
JlabopaTopHasi padora Ne 4
1. Yemy paBHO MaKCHMaJbHOE YHUCJIO 3TEKTPOHHHIX CJI0OEB B aTOMaX 3JIEMEHTOB IIePUONUYEeCKOH
cuctremsl [I.1. MenneneeBa?
2. ITokaxkuTe Ha IPUMePe, KaK IIPY 3aN0THEHUH 3JIeKTPOHHEIX 000I04€eK JeNCTBYIOT IpuHIMI [laynu u

npasuiio I'vapa. [dalite GOpMyIUPOBKY 9T
3. Kakue KBaHTOBEIE YMCIIa onpeneﬂrmmiFF“mH}“H IHI/IGHT&HI/IIO B IIPOCTPAHCTBE 371EKTPOHHOTO
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obmaka?

JlabopaTopHasi padora Ne 5

1. Yem 00BsiCHSAETCS CIOCOOHOCTH MHOTUX 3JIEMEHTOB K 06pa30BaHMIO YKCJIa CBSI3€l, IPEBHINAOIIET0
YHUCJla HeCllapeHHBIX 3JIeKTPOHOB B UX aToMax?

2. Ha mpumepe momnexynsl H2 mokaxure, Kakue DaHHBIE YKa3HBalOT Ha TO, YTO Ipu 06pa3oBaHUU
CBSI3U NIPOMCXOOUT He KacaHWMeE, a MepeKphiBaHUE 3JIEKTPOHHEIX 0051akoB. YeM ompenensercs riy6uHa
TIepeKPLIBaHUS?

3. Ina kakux opm AO uMeeT (U He UMeeT) 3HAaUEeHUe HAIPABIEHHOCTh UX IePeKpPHBaHUE IIPU
00pa30BaHUU CBSI3EH?

JlabopaTopHasi padota Ne 6, 7

1. Yem 65110 BEI3BAHO MOSIBIeHUE Teopuu rubpunu3anuy AO ¥ KaKOBH €€ OCHOBHEIE TIOJI0KEHUS?

2. YeM ob6bsacHSeTCS HecuUMMeTpU4YHas GopMma rubpupgHEIX opOuTaneil u noyeMy oHa BHTORHA IS
00pa30BaHMsT KOBAlIEHTHOU CBS3H?

3. OnpepenuTe BaJIEHTHOCTE CEPH U Gocdopa B OCHOBHOM ¥ BO30YKIEHHOM COCTOSTHHH.

JlabopaTopHasi pa6ora Ne 8

1. aiiTe onpeneeHUs IOHATUSIM: TEPMOLUHAMUYeCKasl CUCTeMa, TEPMOLUHaAMUYeCKNe ITapaMeTpH,
TEPMOAMHAMUYECKUN MPoIiecC, GYHKINS COCTOSIHUS CUCTEMEL.

2. ChopmynupyiiTe IepBEI 3aKOH TEPMOJUHAMUKY, IIPUBEIUTE €r0 MaTeMaTu4eCKoe BEIpaKeHue.

3. Kak u3MeHseTCsa BHYTPEHHSS SHEPTUS CUCTEMEHI B IIPOIeCCe TeIIoo0MeHa C OKpyKalolel cpenoi u
COBepIIeHUs paboTk?

JlabopaTopHasi pa6ora Ne 9

1. Beruucnure TeMIepaTypHEIH K09QGUIMEHT CKOPOCTH PeaKUUy, eCIU [IPH ITOBHIIEHUY TeMIIepaTyphl
oT 10 go 50 C cKOpOCTh peaknuy yBeau4unach B 16 pas.

2. TemnepaTypHHU K03()IUIUEHT CKOPOCTH HEKOTOpO# peakiuupabeH 1,5. Bo cKonbko pas
YBEIMYUTCS CKOPOCTh OAHHOU peaKUXH IIPY IOBHIIEHUYU TeMIlepaTyps Ha 30 C?

3. Ha CKOMBKO IpagycoB CIERyeT IOBEICUTH TEMIIEPATyPy, YTOOB CKOPOCTh PeaKLUy yBeIn4uIach B 81
pas, ecnu TeMIEPaTYPHEIH KO3hOHUIUEHT CKOPOCTH PaBeH 37

JlabopaTopHasi padora Ne 10

1. HazoBuTe cnoco0bl BhIpaXkKeHUs COCTaBa PaCTBOPOB, IPUBENUTe UX 0003HAUEHUS U YKaXUTe
pa3MepHOCTh BeNMMYMH. B KaKuX Clnydasx UCIOIb3YIOT NONbHEE eAUHUIE? B Kakux - pa3MepHEIe?

2. OnumuTe MOPSANOK M3MEPEHUS IJIOTHOCTH PacTBOpPa U pacuéTa CofepXKaHU4 BellecTBa. KakoBE
Tpenessl U3MEePEHUs MIOTHOCTH apeoMeTpaMu? Kak M3MeHseTCs IMIOTHOCTh PAaCTBOPOB IPU pPa3baBieHun?
[Tpu u3MEeHEeHNN TEMIIEPATYPH?

3. OnuummTe MOPSAROK IMPUTOTOBJIEHUS PACTBOPOB pa30aBiieHMEM KOHIIEHTPHPOBAHHOTO PacTBODA,
CMellleHWeM ABYX PacTBOPOB, PACTBOPEHUEM KPUCTaNINYECKOro BelllecTBa. Kakoe 3HaueHUe UMeeT OPSIA0K
CMEeIIUBaHUS PEAKTUBOB?

JlabopaTopHasi padora Ne 11, 12

1. TIpOBOEAT NU 3NEKTPUYECKUHM TOK CJIEAYIOMIKME CUCTEMHI: a) CKUXKEHHHH XJIOPOBOHOpOX; 0)
BOJIOIIPOBOAHAS BOJA; B) MOXKAEBas BOAQ; T') paclyaBlIeHHbIM TUAPOKCUT HaTPU?

2. YBeNIUYHUTCS WIIM YMEHBIIUTCS KOHIIEHTPAIMS NOHOB BOLOPOZA B PACTBOPAX KHCJIOT P BBEIEHUH B
HUX OODHOMMEHHHIX aHUOHOB:

a) CH3COOH; 6) HCN; B) HNO3; r) H2S04?

3. MoryT nu xKoHneHTpanuu noHoB H+ u OH- B BOOHEIX pacTBOpax 3JI€KTPOJIUTOB U HE3JIEKTPOIUTOB

PaBHATHCS HYJIIO?

JIabopaTopHast padora Ne 13

1. B KaKoM M3 HACHIIIIEHHEIX PACTBOPOB, ZnS unu CdS, KOHIEHTpaUus CynbGUa-noHOB GONbIIE ¥ BO
CKOJIBKO pas?

2. HachimeHHBIM TP KOMHATHBEIY TeMiepartype pactBop PhSO4 o6vemom 3 11 comepxut 0,132 r comnu.
Bruruuncnaute ITP(PhSO4).

3. BreimageT M 0CcaioK MPY CIIMBAaHUK HACHIIIEHHEIX PaCTBOPOB: a) SrCl12 u CaS04; 6) CaCl2 u SrS04?

JlabopaTopHasi padora Ne 14

1. TloyeMy mpu pacTBOPeHUU psifia cojiet B Bofe, HanmpuMep Pb(NO3)2 u SnCl2, pacTBOp NOOKUCSIOT?

2. He mpuberast kK pacueTy, yKaXuTe Ty CONb, B pacTBope KoTopoii (mpu T, CB = const) pH Oymer
6ompire: Rb2S03, Pb2CO3, Ba(NO3)2.

3. He mpuberas K pacyeTy, yKaXkuTe B pacTBope Kakou comnu (mpu T, CB = const) cTeneHb ruppousa
6omnbrme: FeCl2, CoCl2, NiCl2.

1 xypc / 2 cemecTp

OoparopHasi padoTa

JIa
1. XuMHu4yeckue coeguHeHus HBr MIMi"tH MIﬂII"] TUNUYHEIMU BOCCTAHOBUTENSIMU. MOryT
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JIX OHY B3aMMOJIEHCTBOBATE MeXAy co00#? [laiiTe MOTMBUPOBAHHLINA OTBET.

2. Tlepokcup BOZOpOfga U CepHUCTas KUCIIOTa B 3aBUCUMOCTU OT yCJIOBUH MOTYT IDPOSIBIATH
OKHCIIUTETbHO-BOCCTAaHOBUTENbHYIO JBOMCTBEHHOCTh. CITOCOOHE! I OHU pearupoBaTh Mexmy coboi? OTBeT
MOTUBHDYUTE.

3. B nabopaTOpHEIX YCIOBUAX XJIOP MOXKHO IIONYYUTH B3aUMOAeHCTBUEM IlepMaHTaHaTa Kalus C
COJISTHO#M KHUCIOTOM. CKONbKO xy1opa momyuutcs u3 0,5 1 0,54 H. pactBopa KMnO4 mpu u3beitke HCI?

JIabopaTopHasi pa6ora No 2

1.PaccunTaliTe MOJISIPHYI0O KOHLIEHTPAIUI0 3KBUBAJIeHTOB cynbbuTa Kanus, B 500 M1 pacTBOpa
KOTOPOTO comepkutcs 1,74 r 9TOr0 BellleCTBa, NIpPefHA3HAYEHHOT0 [ U3Y4EeHUS €T0 BOCCTAHOBUTEIbHEIX
CBOUCTB B LIe04HOM cpefe: KMnO4 + K2S03 + KOH - K2MnO4 + K2504 + H20.

2. OnmpepmenuTe Maccy mepokcuga Bogopoma H202, neobxonumyio gnst npurotosnerus 250 mi 0,2 H.
pacTBOpa, eciy OH IpegHa3Ha4eH [JIf U3y4YeHUS OKUCIUTENIbHBIX CBOMCTB 3TOTO BellleCTBA B LIEJIOYHOU
cpere.

3. I'paduT Maccoit 6 T pacTBOPSIETCS NP HAarpeBaHWM B cepHoM KuciaoTe. CKonbKo Ma 12 H. pacTBopa
H2S04 notpebyeTcst TEOPETHYECKH [AJIS 3TOTO IMpoIecca?

JIabopaTopHasi padora Ne 3

1. HanumuTe MOJEKYISIPHLIE ¥ MOHHO-MOJIEKY/IIPHBIE YPaBHEHUS B peakIuax obMeHa

a) [CA(NH3)4]S04 + BaCl2 =
6) K4[Fe(CN)6] + FeCl3 =
B) K3[Fe(CN)6] + FeCl2 =
r) [Pt(NH3)2(H20)CI3]Cl + AgNO3 =

2. CocTaBbTe ypaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUATEIBHEIX
peakmuii 06pa3oBaHus aMMHakaToB KoOambTa(Ill), MpoTeKalomux
B BOIHOM PacTBOpe
a) [Co(NH3)6]CI2 + NHACI + 02(r) =
6) [Co(NH3)6](NO3)2 + NH4NO3 + H202 =
B) [Co(H20)6]C12 + NH4CI] + NH3.H20 + 02(r) =
r) [Co(H20)6]C12 + NH4CI] + NH3+.H20 + PbO2(T) =

3. YcraHOBUTE, B KaKUX CIydasX NIPOU30WAeT B3aUMOAEHCTBUE MEeXAYy pacTBOpaMU yKa3aHHBIX
371eKTPONNTOB. Hanmummure MoneKylIsipHble U HOHHO-MOJIEKYJIIPHEIE YPaBHEHUS peaKLIun
a) K2[HgI4] + KBr =
6) K2[HgI4] + KCN =
B) [Ag(NH3)2]Cl + K2S203 =
r) K[Ag(CN)2] + K25203 =
n) K[Ag(CN)2] + NH3 =
e) K[Ag(NO2)2] + NH3

JlabopaTopHasi pa6ora Ne 4, 5

1. Kakwue razsi: H2S, H2, C12 u CO2 OymyT mOTI0mAaThCS BOGHEIM PacTBOPOM €OKOT0 HaTpa? HanummTe
ypaBHEHUS pPeaKIuil.

2. Kakywo cpeny uMeloT BogHble pacTBOpPH conei: KNO3, K2S u K2C03? Hanumure ypaBHeHUS
TUIPOJIN3a B MOHHO-MOJIEKYIIIPHOH (opme.

3. OObsacHUTE, TOYEeMY IIPU IPONYCKAHUK IUOKCULA YIiIeponia Yepe3 PacTBOP XJIOPUOA WJIX HUTpPaTa
Kanblus 0caiok KapOoHaTa Kasblys He BhIIafiaeT, a Py IPOINyCKaHUM Yepe3 U3BeCTKOBYIO BOAY - BHINIafaeT.

JIabopaTopHast padora Ne 6

1. HanummTe ypaBHEeHHUsS pPeaKIU{ B3aMMOOEHCTBUS aTIOMUHUS C: a) pa30aBIEHHHKM PacTBOPOM
Q30THOM KHUCJIOTH]; 6) TOPIYNMY KOHIIEHTPUPOBAHHBIMY CEPHOU U a30THOM KHUCJIOTAMH; B) BOMHEIM PACTBOPOM
TUAPOKCUTA HATPUA.

2. [ToueMy amoMUHME PaCTBOPSIETCS B BOOHOM pacTBope KapOoHarta HaTtpus? Hamumure ypaBHEHUE
COOTBETCTBYIOLIIEU PEaKIui.

3. Kak nmpakruuecku y6emuThcsd B aMGbOTEPHEX CBONCTBaX rUApOKcUAA amioMuHug? Hanumute
ypaBHEHUS peaKIluii.

JIabopaTtopHasi pa6ota Ne 7, 8

1. Kak u3 SiO2 monyuuTh Kakoe-HHOYOb PaCTBOPUMOE COeUHEHNEe KpeMHus? [IpuBeuTe ypaBHEHUS
peakIui.

2. IlpuBenuTe IPUMEPH COENWHEHUH, B KOTOPHX KPEMHUN MUMeEeT KOOPAUHALMOHHOE YKUCIIO OOJIbIIE,
yeM 4. Kakue opOuTanu atoma erMHI/IH yqaCTByIOT B ux o6pa3oBaHuuU?

s e |I‘|‘I || | II |I

HaﬁopaTopHaﬂ pa60Ta No
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1. HanumuTe ypaBHEHUS B3aUMOAENCTBUS KOHIIEHTPUPOBAHHOM U Pa30aBIeHHON a30THOM KHUCJIOTH C
IIUHKOM, MarHueM, cepoi, yrieM, dochopom. OT 4ero 3aBUCUT COCTaB IPOAYKTOB BOCCTAHOBJIEHUS a30THOU
KUCJIOTEI?

2. YTo Ha3HIBAIOT IApCKOM BOAKON? KakuMu CBO#CTBaMHU OHa oOnamaeT? Hamumurte ypaBHEHHE
peakiuy B3auMOLeHCTBUS 1apCKOM BOIKY C 30JI0TOM.

3. HamuuiuTe ypaBHEHUS peakKIWi THAPONM3a: a) XJI0pHUAa aMMOHHUs; 0) KapOoHaTa aMMOHHS; B)
cynbGua aMMOHHUS; T) HUTPUTA HATPHUS.

JlabopaTopHasi pa6ora Ne 10

1. HanummTe ypaBHeHUS peaKIUil U yKaXkWUTe YCJIOBUS UX NIPOTEKaHUS IIPU IOJIYyUYEHUU CEPHOU
KUCJIOTEl KOHTAKTHBIM ¥ HUTPO3HEIM METOLaMHU.

2. YcTaHOBUTE, ONMHAKOBOE JIU (a, HET) KOJMUYECTBO ra3a (MOJb) BHIIEUTCS IIPY B3aUMOOEUCTBUU: a)
Kenesa u amomunus ¢ 0,46 MOb CEepHOM KHCIIOTH B pa30aBeHHOM pacTBope, 0) menu u cepebpa ¢ 1,24 mMonb
CEPHOM KUCJIOTH B KOHIIEHTPUPOBAHHOM PacTBODE.

3. Onpenenute Maccy (r) BelecTBa, 00pa3yoIIerocs Ipy MOTJIOMEHUH TPOAYKTA MOJIHOTO CrOPaHUs
5,6 1 (u.y.) cepoBofopona
pacTtBopoM, copepxamuM 20 I TUAPOKCUAA HaTPHs.

JlabopaTopHasi padora Ne 11, 12

1. Hanummite 371eKTPOHHBIE (POPMYJIEL aTOMOB IrajIOTEHOB B HOPMaIbHOM U BO30YKIEHHOM COCTOSIHUSX.
IMouemy x7op, 6pOM U ¥oO MOTYT IPOSBISATL CTETIeHb oKucnenus -1, +1, +3, +5, +7, a ¢Top Tonmbko -17?

2. HanummmTe ypaBHeHUS peaKLul, MIPOTEKAIOIUX IPU B3aUMOENCTBUY rajIoTeHOB C BOLOM.

3. Umeercs cMmech xnopupa, 6pomuna u Hopupa kKanus. CocTaBbTe IJIAaH 9KCIEePUMeHTalIbHON
UOeHTUGUKAIMY KaXJ0T0 U3 IPUCYTCTBYIOUINX B CMECH rajoreHuna. Ilonyuure Bce rajoreHugr B BUOeE
WHAVBUAYaIbHAIX BellecTB. HanummTe ypaBHeHNS BCeX IPOTEKAIOINX PeaKIui.

JlabopaTopHasi padora Ne 13

1. YxaxuTte Haubosiee XapaKTEpPHLIE CTEIIEHU OKUCJIEHUS XPOMa, IPUBEeOUTEe HOPMYIIE OKCHUIOB U
TUAPOKCUIOB XpOMa B Pa3HEIX CTEIIEHSIX OKUCIIEHUS, 0XapaKTepU3yuTe UX KUCIIOTHO-OCHOBHEIE CBOMCTBA.

2. [ToueMy BomHBEIE pacTBOPH xyopuaa xpoma(Ill) moryT uMeTs pa3Hyio okpacky? Kakas 9To okpacka?
Kak mopgTBepauThH COCTAB YaCTHUI], OTBETCTBEHHEIX 3a OKPACKY pacTBopa?

3. OOBSICHUTE PA3NUYHYI0 YCTONYUBOCTh akKBaKoMILIeKCcoB xpoMa(ll) u xpoma(Ill).

JIabopaTropHasi pa6ora Ne 14, 15

1. Hanumurte GopMynIs OKCHAOB MapraHlia ¥ COOTBETCTBYIOUIUX UM THAPOKCHUAOB. YKaXHUTe UX
CBOMCTBA: KUCJIOTHBIE, OCHOBHBIE 1 aM(pOTEPHEIE.

2. Hanumute ypaBHEHUS peakIui, C IIOMOIILI0 KOTOPHIX MOXKHO IONIy4YUTh U3 cylbdaTa Mapranna(ll):
a) ruppokcup mapranua(ll); 6) okcun maprauna(lV); B) MapraHIoByio KICIIOTY.

3. Hanumute ypaBHeHUS peakIul, B KOTOPHIX coefuHeHus Mmaprauua(lV) urpaior pomnb: a)
okucnurens; 6) BOCCTAaHOBUTEJIS.

Omuembul no 1abopamopHbimM padbomam:

[To kaxpmoit paboTe 0OydarIUECs CAaMOCTOSTEIBHO OGOPMIISIIOT OTYETH B 3JIEKTPOHHOM dopMare
(cornacHo mepeyH:o 1abopaTOPHEX padoT).

CopepxkaHue OTYeTA:

1.Tema paGoTHI.

2. 3agayu paboTHL.

3. KpaTkoe omucaHue X0a BEHIIOJTHEHUST PAOOTHL

4. OTBETH HA 3a[IaHUs UK TIOJTyYEHHBIE PE3YJIbTAThl 10 OKOHYAHWUHY BHIIOJTHEHUS PabOTHL.

5. BriBOgHI

Kputepuu oneHuBaHUS:

- 75 - 100 GasioB - MpU PACKPHITHH BCEX PA3MEIIOB B IIOJTHOM 00BEME

- 0 - 74 6annoB - IPYU PACKPEITUU HE BCEX Pa3fesioB, MO0 Ipu 0POPMIEHUN PA3[eIoB B HETIOJTHOM
o0beMe.
Konugectso 6annos|0-74 75-100

IMIxana omneHuBanus|He 3auTeHo|3auTeHo

ITpumepHblii nepeyeHb KOHMPO/IbHLIX 80NPOCOS NO NPAKMUYECKUM padbomam:

1 kypc / 1 cemecTp

IIpakTuvyeckoe 3ansarue No 1

1. B Kakux cioydasx HauMeHbIIeN JacTUIEH BelleCTBa, COXPaHSIONIEN CBOMCTBA JaHHOTO BEIIeCTBa,
SIBIISIETCST MOJIEKYIa?

2. UTo moKa3bBaeT 4uciIo ABoragp
3. Bo CKOJIbKO pa3 MOMIsIpHasa Macc M IHaH W}I&Hﬂ THOU MacCCEHL €70 MOJIEKYJIBI?
1632434943
15



IIpakTH4yeckoe 3aHsaTHe No 2

Kak ompenenuTs 5KBUBATIEHTHOE YKCIIO B 0OOMEHHEBIX ¥ OKMCIIUTEIbHO-BOCCTAHOBUTENTBHEIX PEAKITUIX?

2. Kak onpenenuTs 9KBUBAJIEHTHEIM 06HeM rasa?

3. Kakas 3aBUCUMOCTb CYIIECTBYET MEXAY 3KBUBAJEHTHEIM KOJTUYECTBOM BelllecTBa U GOPMYIbHEIM
KOJIMYECTBOM BEIIIECTBA?

IIpakTudeckoe 3anarue No 3

1. YTo Takoe conmbBaTallus, TUAPATAILUI?

2. MoXeT 7Ti HaCHIEeHHbIM PACTBOP OBITh Pa3baBIeHHEIM, a HEHACHIIIIEHHEH - KOHIIEHTPUPOBAHHBIM?

3. YTo Takoe pacTBOPUMOCTL? Kak 0OHa 3aBUCUT OT BHEIIHUX YCJIOBUH?

IIpakTuyeckoe 3ansarue Ne 4

1. B 4éM CyUIHOCTH OBOMCTBEHHOM KOPIYCKYJISTPHO-BOJIHOBOM IPUPOXEL 3JIeKTPOHA?

2. TTosicHUTE CMBICIT TOHSITUM «aTOMHAs OPOUTANL» U «9JIEKTPOHHOE 00IaK0».

3. OxapakTepu3ynTe YeThipe KBaHTOBLIX YHCJIa, KOTOPhIE OMUCHIBAIOT COCTOSTHIE 37IEKTPOHA B aTOME.

IIpakTudeckoe 3anarue No 5

1. KakoB MexaHi3M 00pa30BaHKs KOBAJIEHTHOM CBSI3HU C IO3UIINI METOMa BaJleHTHEIX CBs3el (BC)?

2. IlepeuncnuTe CBOMCTBA KOBAJIEHTHOW CBSI3H.

3. KakoBEI 0COOEHHOCTH TOHOPHO-AKIIETITOPHOTO MeXaHu3Ma 00pa30BaHKU KOBAIEHTHOHN CBSI3U?

IIpakTHdeckoe 3aHsiTHE No 6
1. 3moxuTe CyUTHOCTb METOMa MOIEKYIsIpHEIX opouTanei (MO).
2. Yem o6ycCIiOB/IeH TapaMarHeTU3M U JUaMarHeTU3M BeIeCTB C MO3ului Metoma MO?
3. OmumuTe MexaHu3M 00pa30BaHuUsT BOOJOPONHOM CBSI3H.

1 xypc / 2 cemecTp

IIpakTu4yeckoe 3aHsaTue No 1

1. NaliTe omperesieHue U IPUBefUTe MaTeMaTU4eCKOe BhHpaXKeHHUe IIePBOr0 3aKOHa (Hauana)
TepMOJUHAMUKHY.

2. Kako# Bu[ MpWHUMAaET ypaBHEHHUE IIEPBOT0 Havalla TePMOAMHAMUKY IIPU U30XOPHOM ITpOIlecce
(AV = 0)?

3. KakoB ¢u3nyieckuii CMbICII TEpMOJUHAMUYECKOM GYHKINY, Ha3biBaeMoM sHTanbnuel (H)?

IIpakTHyeckoe 3auHsatue Neo 2

1. YTo TaKOE KMHETUYECKOE YpaBHEHHE?

2. YTO MOHUMAETCS MO 00PATUMOCTHI0 XUMUYECKUX PEAKITHH?

3. B ueM 3aKmoyaeTcs JUHAMUYECKUY XapaKTep XUMUYeCKOTr0 PaBHOBECHA?

IIpakTHdeckoe 3aHsiTHe No 3

1. Kakue peakiiuy Ha3bIBAIOTCS ITPOTONTUTHYECKUMU?

2. [aiiTe onpeneneHuss KUCIOTe U OCHOBAHUIO C O3ULUM Teopud AppeHuyca, JIptouca u bpeHcrena-
Jloypum.

3. YKaxkuTe KNCIIOTHO-OCHOBHBIE CONPSKEHHBIE ITapkl B BOOHOM pacTBope NH4CN.

I[IpakTHyeckoe 3aasitue No 4

1. OcTaneTcs nu mpo3payHHM GuIbTpaT mocyie orgeneHus ocapka PbCl2, ecnu Kk HeMy mo6aBUTH
pacTBop uoguaa Kanus?

2. BrimageT nu 0cafiok, eCiii CIUTh paBHBIE 00beMEl pacTBopoB 0,02M FeCl3 u 0,002M (NH4)2S?

3. B 1 mn pacTtBopa cynbdara 6apus comepxurcs 0,001 mr nornoB Ba2+. dBnsgeTcss nu pacTBop
HACHIILEHHBIM?

IIpakTuyeckoe 3anarue No 5

1. Kakue peakiuy Ha3bIBAIOTCS OKUCIUTEIbHOBOCCTAHOBUTEILHBIMU?

2. Kakue BelecTsa ABISIOTCS OKUCIUTENSIMY, 8 KAKNEBOCCTAHOBUTEIISIMU?

3.Tunsl OBP, 110 KakuM npu3HaKaM OHU OTIMYAIOTCSI?

Omuempul NO0 npaKkmuyecKkum pabomam:

ITo kxaxmoi paboTe obydawmurecs CaMOCTOATENbHO 0GOPMIISIOT OTYETH B 3JEKTPOHHOM (opmaTte
(cormacHo mepeyHio MpakKTH4YeCKux pabor).

CopeprKaHue OT4YeTa:

1.Tema paboTHL.

2. 3agayud paboTHL.

3. OTBETH Ha 3alaHUS WU TIOJIyYeHHbIe PE3YIIbTATH 10 OKOHYAHWHU BHITIOJTHEHUST PabOTHI.

4. BrIBOmEI

Kputepuu ouenuBanus:

- 75 - 100 6amioB - Ipu PaCKPHTHUY BCEX i:a3lmenos B IIOJTHOM 00BeEMeE

- 0 - 74 6annoB - IPU PaCKPHITUH "slm I»IWMaI Iﬂﬁ” pu 0pOPMIIEHUHU PA3[EeJIOB B HEIOTHOM
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obneMme.
KonunuectBo 6amnos|0-74 75-100
IMIxana omnenuBaHus|He 3auTeHo|3auTeHo

TecmupoeaHue:

ITpu IpPOBefeHUU TEKYIIETO KOHTPOISA 00ydalmuMcs He00OXONUMO OTBETUTH Ha TECTUPOBAHUS IIO
Kaxmo# Teme. TecTupoBaHue MOKET ObITH OPTAHU30BAHO C UCIIOJIE30BaHMEM pecypcos IUOC KysI'TY.

Kputepuu ouenuBanus:

- 75 - 100 6anmnoB - mpu 0TBETE Ha >75% BOMIPOCOB

- 0 - 74 6amnoB - pu oTBeTe Ha <75% BOIIPOCOB

KonuuectBo 6anmos|0-74 75-100
[lIkama oneHuBanus|He 3auTeHo|3auTeHO
1 kypc / 1 cemecTp
Tema 1.
1. OnekTpoHHYI (GOPMYIy B HOPMAlIbHOM COCTOSHuU 1522s’2p°®3s?3d°4s! mMeeT aTOM KakKoOro
37IeMeHTa?
a)Cr
0) Ca
B) Mn
r) Ga
2. YeMy paBHO YHCJIO BAJIEHTHHIX 3JIEKTPOHOB ¥ aTOMOB 3JIEMEHTOB OOHOMU T'PYIIIIHI?
a) HOMepy TPYIIIIHL
6) HoMepy mmepuoda
B) TIIOPSIZKOBOMY HOMEDPY
T) 3apamdy sAgpa
3. :Kaxkyi reomeTrpuieckyio ¢popmy uMeeT monekyna CCl,?
a) TeTpasap
6) oKTasmp
B) IUHENHAs
T) TpEyTonIbHas
Tema 2.
1. KaxoBH MarHUTHBIE CBOWCTBa U MOPAMOK (KpPaTHOCTH) CBSI3U B dacTulle H," cormacHo mMeTomy
MOJIEKYJISIPHEIX opOuTanei?
a) mapaMarHeTuk, 1/2
0) mMaMarHeTuk, 1
B) IapaMarHeTuk, 1
r) IMaMar’eTuk, 1/2
2. Kakast yactuiia uMeeT HauOOIbIIYI0 SHEPTHUIO CBSI3U (9HEPTUIO OUCCOLUALIAHN)?
a) H,
6) H,*
B) Hy
3. B xako MoJeKyse cogepKaTcsl TOIbKO CUTMa-CBSI3uU?
a) HCI1
6) O,
B) H,0
r)N,
Tema 3.
1. TeomeTpuueckas popma TetpadropobopaT(IIl)-1oHa:
a) TPeyroJbHUK
0) TeTpasmp
B) OKTa3fp
T) TpeyronbHas GunupaMuna

a) TeTpasgp
T) nuHeWHas ¢popma
3. T'eomeTpuueckoit popmoi napa\\lls"muﬂl }Il‘imu]mlﬂBﬂﬂeTCH:

o) nuHenHas hopma»
2. T'eomeTtpuyeckoit hpopmoi nepxnopat-uona (ClO,) siBnseTcs:
0) oKTasap
B) TPUTOHAJIbHAS OMIUpPaMUIA
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a) nuHelHasa Gpopma

0) kBampaT

B) TETPA’Ap

T') TpUTOHAJIbHAS OUnupamMuma

O) OKTasgp

TeMma 4.

1. K cmemenuio xumMmudeckoro paBHoBecus peakuuu 2NO+0,=2NO, BOpaBo IpUBELET:
a) IOHMXKEeHNe NaBICHUS

0) BBeTeHMEe KaTanu3aTopa

B) yMeHbIIIeHNe TOfayl KUCI0Pofa

r) yMeHbineHue nogmauyu NO

2. YKaXuTe HallpaBlieHUe cMelleHUs paBHoBecus peaknuu 2S0,+0,= 2SO, npu NOBHIIEHUUN

OaBJIEHUA:

a) B IIPSIMOM HaIpaBJIeHUHU

6) B 00paTHOM HAIMpPaBICHUH

B) HE CMECTHUTCS

3. PaBroBecue peaknuu C;,+0,,=CO,r CMECTHTCS BIPaBO IPH:
a) IIpH TIOBBIIEHUH KOHIIEHTPAIMK KUCIIOpPoda

0) IIpY TOBBIIIIEHUY aBIEHUS

B) IPY YMEHbBIIEHUY OaBIEHUS

T) IpX YBeTUYEHUM KOJIMYECTBa TBEPAOI0 BEIeCTBa

Tema 5.

1. CucreMa Ha3kIBaeTCSI TOMOTEHHOM, €CIIH:

a) OHa OJHOPOJHA BO BCEX CBOMX TOYKaX IO XUMUUYECKOMY COCTaBy U CBONCTBAM U He COLEPKUT

IPaHHUIEL pa3gerna

0) BCe BeIl[eCTBa HAXOASATCS B OOMHAKOBOM arpEraTHOM COCTOSTHUU

B) BCe BelleCTBa HaXOOATCS B PA3HEIX arPeraTHBIX COCTOSHUSIX

2. B xakom o6beme 0,01M pactBopa HuTpaTa cepedpa comepxutcs 0,1Moms cepebpa?

a)10n

0)1n

B) 100 n

r0,1ln

3. Yemy paBHO ocMoTH4eckoe maBieHue 0,5 M pactBopa rmoxo3s (C,sH,,0,) mpu 25°C (R=8.31

Ix/momnb K?

a) 1,239 10°Ia

6) 2,576 10° Ia

B) 1,239 10* [Ma

r) 2,576 10* [Ta

1 kypc / 2 cemecTp

TeMma 6.

1. MouHO-MONEKyIApHOMY ypaBHeHHI0 Ba** + CO,> = BaCO, COOTBETCTBYET MOJIEKYJITPHOE YPaBHEHUE

peakunuu Mexny BelleCTBaMuU:

a) BaO + CO, =

6) BaCl, + NaCO, =

B) Ba(OH), + CO, =

r) Ba(OH), + H,CO, =

2. Kakue U3 CIemyoux Colel He IOABEPralTCsa TUAPOIU3y?
a) KNO,

6) Pb(NO,),

B) AL(SO,);

r) FeSO,

3. Yemy paseH pH pactBopa, eciu [H*] =10 moms/m?

a)5

6) 10

B) 7

r)11

Tema 7.

1. TIpoTonutudeckas peakius Coiau OePUIITHS C BOJOU BhIpakaeTCs MOHHHIM ypaBHeHueM Be?*-H,O +

H* + H,0". Won Be**- H,0 S{BJ'U{GTCH:‘I I| | |II |I|

a) c1aboy KUCIIOTOH |I |
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0) CUILHEIM OCHOBAHHUEM
B) HEIIPOTOJIUTOM
2. BomopopHEIil moKa3aTeah BOGHOTO PAaCTBOPa CylIb(uma TUTUS PaBeH:
a) 7
0)>7

B) <7

o

3. i3MeHeHHs, COIPOBOXKMAIONINE B3aNMOIeiCTBHE B BOMHOM PacTBOpe THApoKapOoHaTa Kanus U
TUOPOKCU[A Kallusi:

a) BHI[IEJIEHNEM ra3a

0) BHIIAEeHHEeM 0OcaJKa

B) pacTBOpEHUE ocagKa

T') BUOUMEIX U3MEHEeHHUH HeT

Tema 8.

1. Kak u3MeHSI0TCSI KUCJIOTHO - OCHOBHEIE CBOMCTBA OKCHUMIOB IIEPEXONHEIX METAJIJIOB C YBeIUUeHUEM
CTEeIEeHU OKUCJIEHUS METAIIJIOB?

@) YCUIUBAIOTCS KUCJIOTHEIE CBOXMCTBA

0) yCu/IMBaIOTCS OCHOBHbIE CBOHMCTBA

B) CBOMCTBa He U3MEHSIOTCS

2. Kak U3MeHSI0TCSI OKUCITUTETLHO -~ BOCCTaHOBUTEIbHEIE CBOMCTBA OKCHUIOB ITEPEXOJHBIX METAJNIOB C
yBETMYEHUEM CTETIeHU OKUCIIEHUST MEeTaJIoB?

a) YCHITUBAIOTCS OKUCIIUTENbHBIE CBOMCTBA

0) yCHITHBAIOTCST BOCCTAHOBUTEIILHBIE CBOMCTBA

B) CBOMCTBA He U3MEHSIOTCS

3. Yucmo aToMOB B IIPOAYKTe peakiuy, cogepxaiieM tutad HF + TiO, = :

a)9

6) 7

B) 5
Tema 9.

1. 3apsg noHa KoMmekcoobpa3oBartens B Komiiekce [NbOF]* paseHn:

a) 5+

0) 3+

B) +

2. TeomeTpuueckas ¢popma katuona [Cd(H,0),]**:

a) OKTasap

6) kBampaT

B) IUHENHAs

T) TeTpasnp

3. FeoMeTpuyeckoit hopMoi mapamMarauTHOro noHa [CoCl,]* sBnseTcs:

a) nuHelHasa Gopma

0) kBampaT

B) TETPA’Ap

T') TPUTOHAJIbHAS OuNupamMuma

o) OKTasgp

Tema 10.

1. XumMuyecku#t 3Hak aMGpoTepHOro 31eMeHTa IIA rpynmns:
Be

e) Ra

2. XuMHU4eCKoe pacTBOpeHue TBeproro BemecTBa B NaOH(K0HI]) Mpon30iIeT B ClIydyae COeqUHEHNUS:
a) CaCO,

6) Ca(OH),

B) Mg(OH),

r) Cal

) Be(OH),

CymMa K03 PuImreHTOB B HOHHo-MoneKl‘nﬂ HOM VPaBHEHUU PeaKIuu

3. Mg(OH), + HNO,(pa36) = : " |I I|

1632434943
19



a) 8
6) 7

B) 6

b5

n) 4

Tema 11.

1. 3nemenTs IIIA rpynnsl OTHOCATCS K 9IEKTPOHHOMY CEMEMNCTBY 3JIEMEHTOB:
a)
6

=)

S
)p
)d
r)f
2. T'eomeTpuyeckas ¢hopMa MOneKynsl TpudTopuma 6opa:
a) TpeyroabHUK
6) TpeyronmbHas OuMupaMuma
B) TETPA’3Mp
T') OKTasmp
I) NUHEeKHas CTPYKTypa
3. F'eomeTpuueckas ¢opma TeTpadTopodopat(Ill)-uoHa:
a) TpeyroJbHUK
6) TeTpasgp
B) OKTasfp
T) TpeyroibHas GumupaMuma
o) muHenHas Gopma

5.2.2 OneHoOYHbIE CPECTBA MPH MPOMEXKYTOYHON aTTeCTalluu

@opmoii NpomMesNCymMmo4yHOl ammecmauuu SBISIETCS 3a4YeT U 9K3aMEH, B IIPOIEeCCe KOTOPHIX
onpepenseTcs chOpMUPOBAaHHOCTh 0003HAYEHHEIX B pabfodell mporpaMMe KOMIETEHITHH.

WHCTPYMEHTOM U3MePEHUsT CHOPMUPOBAHHOCTH KOMITETEHIIUH SIBJISTIOTCSI:

- 3aUTEHHbIe OTYETH 00YYAIOMUXCS 10 TPAKTHUECKUM paboTaM;

- OTBeThI 00YYAIOIMXCS HA BOIPOCH BO BPEMSI OIIPOCa.

IIpu mpoBeJeHHH NPOMEXKYTOYHOIO KOHTPOJIS 00yYalIIMICsI OTBedYaeT Ha 2 BOIPOCA,
BBIOPAaHHBIX CIy4alHBIM 00pPa30M, MPOXOAUT TECTHPOBAaHHE.

Ompoc MOKeT MPOBOUTHCSI B MHCEMEHHOH U (M/IH) YCTHOH, U (W/IH) 3/IeKTPOHHOM dopme.

Omeem Ha eonpocwl:

Kputepuu oreHuBaHUS IPY OTBETE HA BOIIPOCHL:

- 85-100 6anmoB - Ipu IPABUIBHOM U IIOJIHOM OTBETE Ha [Ba BOIIPOCA;

- 65-84 6annoB - Ipy DPaBUIBHOM U IIOJTHOM OTBETE HA OOWH M3 BOIPOCOB U IIPABUIIBHOM, HO He
TIOJIHOM OTBETe Ha APYTOM U3 BOIIPOCOB;

- 50-64 6annoB - MpHu IPABUILHOM U HEIIOTHOM OTBETE TOIBKO Ha OMMH U3 BOIPOCOB;

- 0-49 6anIoB - IPY OTCYTCTBUY NIPABUJIBHEIX OTBETOB HA BOIIPOCHL.
Konmuectso 6amnos|0-49 |50-64 [65-84 |85-100
[Txarna oneHUBaHUS|HEYL |YELOBII [XOPOIIO|0TINIHO
He 3auTeno|3aureno

ITpumepHblii nepeveHb 60NPOCOB K 3ayemy:

1. OcHOBHBIE TIOHSITUS U 3aKOHBI XUMUU. 3aKOH COXPAHEHUS MaCChl BEIIECTBA U SHEPTMU. 3aKOH ITOCTOSHCTBA
COCTaBa. 3aKOH 9KBUBAJIEHTOB. 3aKOH KPATHEIX OTHOIIEHUU. TUIIBI XUMUYECKUX PeaKIui.

2. Knaccer HeOopraHu4eCKux COeMHEeHUH. HpOCTLIe u cimoxHble BemecTBa. Okcungbl. OCHOBHEIE, aM(bOTepHBIe
1 KHUCJIOTHBIE THOPOKCHUIEI. Comnn. HonyquHe ¥ CBOMCTBa HeOpraHn4eCKuX BEUIeCTB.

3. Tlousrtue 00 sHTanmbnuu. CTaHOAPTHAS SHTAILINS 00pa3oBaHus BemecTB. 3akoH ['ecca. CremcTBUS U3
3akoHa ['ecca.

4. OuTponus. HanpasneHnue peakuuil B ©U30JIMPOBaHHEIX cucTeMax. CTaHJapTHas SHTPOIHSI 00pa30BaHUs.
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5. Oneprus 'm66ca. Jueprus 'm66ca ob6pa3oBaHUs BellecTB. HampaBieHue XUMHUYECKUX peaKIui
HEU30JIMPOBAHHEIX CUCTEMAX.

6. CKOPOCTh TOMOTEHHHIX PeaKIMil. 3aBUCUMOCTh CKOPOCTH PeakKIU{ OT KOHIEHTPALUU PEearupyIoIInx
BEIIECTB U TEMIEPATYPHL. 3aKOH JEHCTBUS Macc.

7. XuMHUYECKOE PABHOBECHE B TOMOTEHHEIX U TeTEPOTeHHHBIX cucTeMax. KoHCTaHTa paBHOBecusi. OCHOBHEIE
(haKTOpHI, BIUSIONINE Ha XUMIYECKoe paBHOBecue. [Ipunuun Jle-IllaTesnse.

8. KaTanma roMOoreHHBINM ¥ TETEPOTEeHHEIN. MeXaHN3M OelCTBUS KaTalnu3aTOPOB.

9. PactBopsl. CIIOCOOH! BEIPAKEHHsI COCTaBa PacTBOPOB. PacTBOpuMOCTh. O6pa30BaHKue PACTBOPOB.

&3]

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.

28.

ITpumepHblii nepeyeHb 60NPOCOE K IK3AMEHY:

. Teopust 37E€KTPONUTHUECKOHN muccommaIuy. CTelneHs gucconualyy. CUIbHEE U CT1a0ble 3JIeKTPOIHUTHL.

KoHcTaHTa muccoriaiuu. 3aKoH pa3babnenust OCTBalbaa.

. I'upponus coneii Kak YaCTHHIY CIy4dall IPOTOIUTUYECKUX PeaKIUi.
. Cnabrie ameKTponuTH. KucmoTHO-0CHOBHBIE CBOMCTBA ClIa0bIX IPOTONUTOB. KOHCTAHTa KUCIIOTHOCTY U

OCHOBHOCTH

. BomopomHbIil ¥ TUOPOKCUIBHEIN II0Ka3aTenu. HeliTpanbHas, KMCTIas ¥ IIeJI0YHas cpefa.
. IIpousBeneHye pacCTBOPUMOCTH. YCIIOBKE BHITaAeHUs 0Cafika U3 PACTBOPOB
. OKHCITUTETbHO-BOCCTAaHOBUTEIbHEIE PeaKuuu. OKUCIUTENbHEIE ¥ BOCCTAHOBUTEIBHEIE CBOMCTBA TPOCTHIX

¥ CIIOXHHIX BellecTB. ®aKTOpH, BIUSONME HA TPOTEKAHWE OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHI.
Knaccuukanusi OKMCIUTETbHO-BOCCTAHOBUTEIIBHBIX PEAKIINMN.

. CocTaBlieHre YpaBHEHUH OKMCITUTEIbHO-BOCCTAHOBUTEIBHEIX Peakiui. MeTon 371eKTPOHHOTo GalaHca.

VIOHHO-371IeKTPOHHEIN METOf,

. OJIEKTPOIHEIN TOTeHNIHasl. [IBOMHOMN 3/IeKTPUYECKUH CJION Ha TpaHulle pasgena Ga3 U IPUYUHEL eT0

BO3HUKHOBEHUS. DJIEKTPOABUKYIAs cuia. CTaHIapTHEM BOLOPOTHEIM 3JIEKTPON ¥ BOLOPOIHAS IIKasa
IIOTeHIINaNoB. [ToTeHIKAaE MeTaNTINYeCKUX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIX 9JIEKTPOIOB.
Ypasuenue HepHucTa.

. Hal'[paBJ'IeHI/Ie OKHCJIMTEJIbHO-BOCCTAaHOBUTEJIBHEIX ITPOIIECCOB. PaBHOBeCHE B 3JIEKTPOXHMMHUYECKUX

cucTeMax. XuMU4YeCKHe HCTOUHUKHY TOKa. [TpuHIMI paboTH ayeMeHnTa JaHuansg-Ako0u. AHOTHBINA U
KaTO[IHBIY IIPOLIECCH. JNIEKTPOABUKYINas cuila. KOHIIEHTPAI[MOHHEIY 37IeMeHT. CepHOKUCIIOTHEIE 1
IIeJI0YHEIEe aKKYMYJIITOPEL

Koppo3sus meTannos. XuMuueckas U 3JIEKTPOXUMHYeCKas. 3allluTa MEeTalJIOB OT KOPPO3UH.
INEeKTPONN3 PacIjiaBOB U BOOHBEIX PaCTBOPOB C UHEPTHHIMU ¥ PACTBOPHUMBIMU 3JIEKTPOIaMHU.
[TocnemoBaTeNbHOCTD 3JIEKTPOMHEBIX MIPOIECCOB. [lepeHanpskeHre 3neKTpoaa. 3akoHs Papapes.
KoopouHaunoHHEIE COEOUHEHUS.

OO01u1rie CBOMCTBA METAJIJIOB ¥ CITJIaBOB. METOMH MMONyYEHUST METAJIJIOB M OCHOBHEIE CTaIUU
METaJIIypPruYecKoro MPou3BoAcTBa. CIIaBh Xee3a, MEAH, aJTFOMUHUS U 00JIaCTH UX TPUMEHEHUS.
XyuMHUYeCKrue CBOMCTBA METAJIJIOB U CIIJIaBOB. [IoTeHIIMaN HOHU3alMK. B3auMogeicTBue METAIIIOB C
BOMOW, BOOHEIMK PacTBOPAaMH KUCJIOT U ILleJIoYel.

dnemenTh [A rpymmer. O61ast XapakKTepUCTHKa, CBOMCTBA, MMONy4YeHue, mpuMeHeHne. OCOOEHHOCTH
TIUTHS.

OxKcuppl, TMOPOKCUTII, COJIU IIEJIOYHBIX MeTaJIJIOB. MeTOOBl UX MOIy4YeHUSs.

Bepunnuit. O61mast XapaKTepHUCTHKA, CBOUCTBA, TIOIyUeHue, MpuMeHeHre. CoequHEeHNsT OepUIIHs.
lenouyHo3eMenbHBIE MeTAUIEL. MeTOIE UX MOy4YEeHUs, CBOMCTBA, COENUHEHNUS, IIPUMEHEHNUE.
Oco0eHHOCTH MarHus U ero coequHeHur. 2KeCTKOCTb BOAHI, CIIOCOOH €€ YCTPaHEeHMUS.

Bop u ero coemunenus.

AnoMUHUY U €T0 COENUHEHUS.

Tannuit, vHOUH, Tannui. Ux coemuHeHus.

Yrnepop. O61mmast xapakKTepuCcTHKa. AJIOTPONHbIe MOguUKAIUY. AKTUBUPOBAHHBIN YTONlb. XUMUYECKHE
CBOICTBa yriepopaa.

KucnopogHble coequHEHUS yTNiepona, UX CTPOeHHUE, CBOMCTBA, IONy4eHNe, IPpUMeHeHNe. YToIbHas
KHCIOTa, ee COJIU.

CoenmuHeHUs yriepoga ¢ rajoreHaMu, cepo, a3oToM: GocreH, cepoyriepoy, THOCepHas KUCIOTa U eé
CONH, MUIIMaH, CUHUIIbHAS KUCIIOTa, IMAHUIL, POJIaHOBONOPOIHAS KUCIIOTa ¥ €€ COJIH.

Kpemuuit. O611asi xapaKTepUCTHUKA, METOIH TOTy4eHns. CUIMKATEL ¥ TIOMOCHIMKATEL

KpemuueBbie KUCOTH. Cunmukaress. PacTBopuMoe cTekio. O6Iue CBeIeHus 0 CTPOEHUH, CBOMCTBAX U
TIONy4YeHUHU pa3InuyHbIX BUOB CTEKIIa U KepaMUKHU. [{e0TuTHI.

Bomoponnrie coepuHeHusT KpeMHUsA. CUTUIUAL MeTaioB. KpeMHuUoprannyeckue coepruuenus. Kapoupm
KpPEMHUS.

OO611ast XapaKTepHUCTHKA 3JIEMEHTOB noninnm repManusd. [lomydenue, CBOMCTBA. AIOTPOITHEIE

MonubHuKalUK 0JI0Ba. | |I|||| I| I|I
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29.
30.

31.
32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.

KucrnopogHrie COEIUHEHUS 9JIEMEHTOB MOATPYIIIE T€PMaHUs.

A3zor. Ob11asi xapaKTepruCTUKa. XUMUYECKasl CBA3b, IPUYMHE HHEPTHOCTH a30Ta. CII0COOH! IOIyYeHus.
CoenuHeHUS C BOLOPOLOM.

Okcupr a3ora. Kucmoponconepakalye KUCIOTHL, UX COJIH.

®ochop. Ob1as xapakTepUCTHKA, Hax0XkKIeHYe B Ipupoe. AJIOTponHble Mogudukanuu. MeTogut
nonydeHus gocdopa, ero CBONCTBA.

®ocoun. [TonyyeHne, CBOMCTBA, CTpoeHUe MOJIEKYHL. MoH dbocdoHus, ero cTpyKTypa, conu Gochorus.
OKcu[b ¥ KHCIIOPOAICOEPKAIKe KUCIOTH ¢ocdopa.

DJIeMEHTH MOATPYIIIE MEIIIbSIKA.

Kucnopop. CTpoeHue MoeKyibl, ciocoOsl momy4denus. CBorcTBa. Okcupmbl. O30H.

Bona. Anomanus ¢pu3nyeCcKux CBOUCTB, XUMHUYECKUe CBoicTBa. Kpucramioruopatsl.

Snementsl VIA rpynnsl. O61as xapakTepUCTUKA, IPUPONHbLIE COeIUHEHNS, II0Ny4YeHNe, aJlJIOTPOIIHEIE
MopuUKaLIUY.

Cepa. O6mas xapaKTePUCTUKA, METOIH TONTyYeHNsI, JUIOTPOIIHbIE MOAuGHUKaMY, Gu3ndecKre u
XUMUYEeCKUe CBOUCTBA.

CepoBopopon. CTpoeHMe MOJIEKYJIE, IIOJydeHne U cBokcTBa. Cynbbunsl. ['ugponus cynbpumos.
CoenuHeHUs Cepkhl C KUCIOPOAoM. Kucnopopcomepakalye KUCIIOTH : CEPHUCTas, CepHas, JUcepHas.
CepHas KUCIIOTa: IOJy4YeHNe, CBOKMCTBA. B3auMoeliCTBUe CEPHOU KUCIIOTH ¢ MeTajinaMu. Comu cepHoU
KHCJIOTHL, UX CBOMCTBa. MOHOTHAPAT.

Bomopon. Ero mecto B mepuopuieckoy cucteme. O6IIas xapakTepucTuka. [Ipotuil, meiTepunl, TPUTHH.
CBolicTBa M NOJIy4eHHE BOTOpona. [ uapuIeL.

OO61mas xapaKTepUCTHKA rajoreHoB. XMMU4ecKas CBsI3b B MOJIeKynax. [lonydenne, Gusndeckue u
XUMUYEeCKUe CBOMCTBA, U3MeHEeHNe OKHUCIUTENbHON aKTUBHOCTH TaJIoTeHOB B IOATPYIIIIE.

CoenuHEeHUS rajoreHOB C BOLOPOLOM. MeTOnb [TOTy4eH s, XUMUUeCcKasl CBsI3b, BOCCTAHOBUTEIBHEIE U
KUCJIOTHBIE CBOMCTBA raJIoTeHOBOLOPOLOB U UX PACTBOPOB.

CoenuHeHUs rajoreHoB ¢ KuciaopogoM. Kucimopomgcomepxkaniue KUCIOTEL

TecmupoeaHnue:

IIpu mpoBegeHHH NMPOMEKYTOYHOI'0 KOHTPOISA 00yJalOIIUMCs HEOOXOOTUMO OTBETHTHh Ha

BOIPOCHI TECTHPOBAHHS MO KaXJ0H TeMe. TeCTHpPOBaHME MOXeT OBITH OPraHH30BaHO C
ucnonb3oBanueM pecypcos IUOC KysITY.

Kputepuu ouenuBanus:
- 75 - 100 6amnioB - mpu oTBETE Ha >75% BOIIPOCOB
- 0 - 74 6amioB - mpu 0TBETE Ha <75% BOIPOCOB

Komuuectso 6amios|0-74 75-100

[MIxana oneHuBaHusi|He 3auTeHo|3auTeHo

1 xypc / 1 cemecTp

Tema 1.

1. ¥ Kakoro 3neMeHTa KBaHTOBbIE YHCJIa BaJIEHTHHIX 3JIEKTPOHOB UMEIOT 3HaUeHNUs
n=2,1=0, m=0, m=+1/2

2,1=0, m=0, m,=-1/2

2,1=1, m=0, m=+1/2?

n
n
)

o]

a
0)
B)
r) Se

2. Kakoii u3 371eMeHTOB OTHOCUTCS K f - a;memeHTaM?
a) Pr

0) Ga

B) Fe

r) Cd

3. 9nekTpoHHas ¢opMyia d-momyp

o I
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6) 3d*
B) 3d°
r) 3d°
m) 3d°
TeMma 2.
1. Kakoii Tun rubpunu3aiiuy opouTanei eHTpanabHOro aToMa Hauboliee BeposiTeH Ay Moekynsl CH,?
a) sp?
0) sp
B) Sp?
r) sp’d?
2. YkaxwuTe, B KaKOU M3 NIPUBENEHHBIX HUXKE MOJIEKYJT KDaTHOCTD CBSI3W paBHA TpeM?
a) N,
6) Cl,
B) H,
r) O,
3. Kakast MmojyieKyna o6pa3oBaHa 3a CYET KOBAJIEHTHON HEMOJISIPHOMN CBSI3HU?
a) Cl,
6) HC1
B) CO
r) H,S
Tema 3.
1. JInHeHHYIO0 CTPYKTYPY UMeEET IIPOCTOE BEIeCTBO 3jIeMeHTa yTiIeposa:
a) ayMa3
6) padur
B) KapOuH
T) caxa
1) dynnepen
2. Kakyio reomerpudeckyio ¢popmy umeeT monekymna GeCl, ?
a) Tetpasgp
6) OkTasmp
B) JIuHenHasa
r) TpeyromnbHas
3. F'eomeTpuyeckas hopmMa MOJIEKYIIH TpupTopuaa 6opa:
a) TPeyroJbHUK
6) TpeyronbHas OunupaMuna
B) TETPA’Ap
T') OKTa’fp
0) TMHENHas CTPYKTypa
Tema 4.
1. 3aBUCHUMOCTh CKOPOCTM XMMHUYECKON peaKUUU OT KOHIIeHTPAIUM pearupylomux BeIlecTB
OTpenenseT:
a) 3aKOH [eUCTBYIOMUX Macc
6) npasuno Baut-T'odda
B) 3aKOH COXPaHEHUS MacCCH ¥ SHepruu
T') 3aKOH pa3BepgeHus OcTBanbaa
2. CKOpOCTb KaKUX XMMUYECKUX PeaKInil yBeIUYNBaeTCs C POCTOM TeMIIepaTyphl?
a) SHIOTEPMUYECKUX
0) 9K30TEPMUYECKUX
B) HUKAKUX
T') TI00BIX
3. Kax u3MeHHUTCS CKOPOCTh PeaklUUy [pU IOHUKEHUU [JaBJIeHUS B 2 pa3a B PeaKIMOHHOU CUCTeMe
2NO + 0, = 2NO,?
a) yMeHbIIUTCA B 8 pa3
6) yBemmuuTcs B 4 pasa
B) YMEHBIIUTCS B 2 pasa
T) YBENIUYUTCA B 2 pa3a

Tema 5.
1. Cxonbko rpaMMOB PaCTBOPEHHOTO BellleCTBa conepkutca B 50T pacTBopa ¢ MaccoBoi goment 10%?
a) 5r
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B) 20T

r)30r

2. B xakom o6beme 0,01M pacTBopa HUTpaTa cepedpa comepxutcs 0,1Moms cepebpa?
a)10n

0)1n

B) 100 n

r10,1n

3. TIpu cnMBaHUYU BMECTE PACTBOPOB HUTPATA CBMHIIA ¥ XJIOPUA Kaus HaGII0Ma0TCsI U3MEeHEHUS:
a) pacTBOpeHue ocafKa

0) BHIIageHKe OeIoro ocagka

B) pacTBOpEeHUe ocagka ¥ oOpa3oBaHUe rasa

T') BUOUMEIX U3MEHEeHHUH HeT

1 kypc / 2 cemecTp

Tema 6.

1. KakoBa cpefma pactBopa, eciau [OH] = 10! monb/n?

a) IeIoYHas

0) HeHTpambHast

B) KHCJas

2. YeMy paBHO HOHHOE TIpou3BeneHue Bomw (t = 25°C)?

a) 101

6) 10°

B) 101°

r) 10"

3. Yemy paBeH pH pactBopa, ecinu [H*]=10" moms/n?

a)b5

6) 10

B) 7

r) 11

Tema 7.

1. BomopopHbIii TOKa3aTeNlb BOGHOTO pacTBopa CyIbduma IUTHUS PaBeH:

Q

)7
0)>7
B) <7

r)0

2. [IpoTonmuTHyecKasl peakius Coly OEPUIIIUS C BOMOM BRIPaXKaeTCs HOHHEIM ypaBHeHueM Be*t-H,O +
H,0 = BeOH* + H,0*. Hou Be**- H,O sBnseTcs:

a) cy1abo¥ KHUCIIOTOH

0) CUIIBHEIM OCHOBaHHEM

B) HETIPOTOJIUTOM

3. i3MeHeHUs, COMPOBOKMAIONINE B3aNMOIeCTBHE B BOMHOM PacTBOpe THApoKapOoHaTa Kanus U
TUOPOKCHUA KaJTus:

a) BHIIEJIEHNEM ra3a

0) BHIIAEeHHEeM 0OcaJKa

B) pacTBOpPEHUE ocagkKa

T') BUOUMBIX U3MEHEeHHUH HeT

Tema 8.

1. Kak u3MeHSI0TCS OKMCIUTEIbHO - BOCCTAHOBUTEIbHBIE CBOMCTBA OKCUIOB IIEPEXOMHEIX METAIIJIOB C
YBENIMYEHUEM CTEIIEHU OKUCJIEHUS METAJIJIOB?

a) YCUIUBAIOTCS OKUCIUTENIbHEIE CBOXCTBA

0) yCHIMBAIOTCSI BOCCTAHOBUTEJILHEIE CBOMCTBA

B) CBOICTBa He U3MEHSIOTCS

2. Peakuus Al,C, + H,0 = OTHOCHUTCS K TUILY:

a) OKHMCIIMTEIIbHO-BOCCTAHOBUTEIbHAS

6) HeoOpaTUMBIH THAPOITU3

B) 00paTHMEIH THOPONH3

T') 3aMelleHus

1) COeqUHEHUST

3. CTelleHb OKUCIIEHUS TaHTasla B IPOAyKTe peakuuu Ta + HF(koHD) =

a) +5
1632434943
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B) +7
Tema 9.
1. Cymma k03pGULINEHTOB B YpPaBHEHUM DEaKIUU MOIYUYEHUS LUPKOHUS HATPUUTEPMUYECKUM

metomoM K,[ZrCl] + Na =:

paBHa:

1. Kak

a) 12
6) 10
B) 18
2. CreneHb OKUCJIEHUS JIaHTaHa B gBOMHOMN KoMmmiekcHou conu [La(C,H;NO,),(H,0),] - [Cr(NCS);] 2H,0

a) +3

0) +2

B) +4

3. CTeneHb OKUCIEHNUSI MOIMONEHa B OKTanmanuy - anuone [Mo(CN),]* paBHa:
a) +5

0) +4

B) +2

r) +6

Tema 10.

1. Kakue u3 31eMeHTOB A - TpyNnEl OTHOCATCSA K PEOKUM?

a) Jlutun

6) Hatpuit

B) Kanui

) PyOumuit

o) Lle3ui

2. Kak u3meHseTca TeMIlepaTypa IIaBleHus IeJ04YHbIX MeTauioB oT Li Kk Cs?
a) ITouuxkaercs

0) IToBrIIIIAETCS

B) He usmensercs

3. XuMr4uecKas akTUBHOCTh IIEJIOYHBIX MeTannoB oT Li k Cs:
a) IToBHIIIIaeTCS

0) ITonuxkaeTcs

B) He usmeHnsercs

Tema 11.

U3MEHSIOTCSI OCHOBHEIE CBolcTBa B psAny Ga(OH), - In(OH), - TI(OH),?

a) Ycunusaiorcs

0) YMeHbIalTCs

B) He usmensorcs

2. KoHIleHTprpoBaHHAS a30THASI KUCIIOTa OKUCIISET ¢ 00pa3oBaHUEM CONK (HUTpaTa):
a) C (rpadwur)

0) Si

B) Ge

r) Pb

3. B ra3o000pa3HOM COCTOSTHUY ITPU OOBIYHBIX YCIIOBUSX HAXOOUTCS TATOTEHU]] KPEMHUS:
a) SiF,

6) SiCI,

B) SiBr,

r) Sil,

5.2.3. MeTogH4YecKHe MaTepHajbl, ONpeeIsiliiie NpPoueaypbl OnMeHHBaHHs 3HAHHUH,

YMEHHH, HABBIKOB M (M) ONBITA [esiTeIbHOCTH, XapaKTepHU3yIIHe 3Tanbl GopMUpOBaHUA
KOMIIeTeHIIUH

1. Texymul KOHTPOJb YCIIeBaEMOCTH 00yYaIOUIUXCsI, OCYIIECTBIIIETCS B CIIENYIOMIEM ITOPAKe: B KOHIE
3aBEPIIEHUST OCBOEHUS COOTBETCTBYIOUIEH TEMBI 00YYaIOIINECS, TI0 PACTIOPSIKEHUIO TeNaroOrHieCcKoro
paboTHMKA, yOMPAIOT BCE JINYHBIE BEIY, 3JIeKTPOHHEIE CPEICTBA CBSI3U U NTeYaTHhIE UCTOYHUKA
rHbOpMaIuH.

[l MOATOTOBKM OTBETOB Ha BOIIPOCHL 06yqa101.u1/1ec;1 HCIIOJIB3YIOT YUCTHINA JTUCT 6YMal"I/I 06010

pasmepa u pyuky. Ha nucrte 6ymaru obyuaromiuecss yKasbBalT CBOM (HaMUINIO, UMs, OTYECTBO (IPH

HaJIu4yuu), HOMep y4eOHOM IPYIIIH U AaTY, HTDOJISL YCIIEBAEMOCTH.
HayuHo-memarorunueckuii pabot IH Ipoca, KOTOphle 00yYaloIuiCcsS MOXKET
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3amMucaTh Ha MOATOTOBJIEHHEIH AJIT OTBETA IUCT OyMaru.

B TeueHMe YCTAHOBIIEHHOTO HAYYHO-TIEAArOTHYECKUM PAaOOTHUKOM BpeMeHM 00y4alomuecs NUCEMEHHO
GOpPMYyNUPYIOT OTBETH Ha 3ajaHHbIe BOIPOCH. [I0 MCTeUEeHWM YyKa3aHHOTO BPEeMEHM JIUCTH OyMaru c
MOATOTOBJIEHHHIMU OTBETaMU 00ydaloIIMecs MepemalT HAay4YHO-TIeJaroTHYecKoMy paboTHUKY [Ois
MIOCTIeOYIOUIET0 OLEHMBAHUS PE3YJIbTAaTOB TEKYLIETO KOHTPOJS YCIIeBaeMOCTH.

IIpy mOArOTOBKE OTBETOB HA BONPOCH 00y4YalmomuMCs 3alpellaeTcs HCIOIb30BaHUE IJIOOBIX
37IEKTPOHHBIX ¥ NEYaTHHX HUCTOYHUKOB MHbopManuu. B cinydae o6HApyXKeHUS HAyYHO-IENATOTMYECKUM
paboTHUKOM (haKTa MCIIOIb30BaHUS O0YyYAIOIIMMCS IIPU IOATOTOBKE OTBETOB HA BONPOCH YKa3aHHEIE
HMCTOYHUKY MHPOPMAIMY - OIIeHKA PE3YIbTaTOB TEKYIIEro KOHTPOJISL COOTBeTCTByeT 0 6asijioB M Ha3HAYaeTCs
IaTa IMOBTOPHOTO MMPOX0XKIEHUS TEKYIIEro KOHTPOJIS YCIEBAEMOCTH.

Texymuit KOHTPOJIb YCIIeBAEMOCTH 00YYAIOUUXCS 110 Pe3yIbTaTaM BHIIOJHEHUS MPAKTUYECKUX paboT
OCYIIECTBIIETCS B (hOpMe 0TYeTa, KOTOPHIA MPEJOCTABISIETCS HayYHO-TIeNaroTuieckoMy pa0OTHUKY Ha
OyMaxkHOM U (W1IM) 3JIEKTPOHHOM HocuTene. HayuHo-memarorudeckuil paGoOTHHUK, IOCJIe IPOBENEHUS
OLIEHOYHHIX IMPOIEAYD, UMEET IPABO BEPHYTh 00YYAIOIIEMYCSI OTYET [AJIS MOCTENyIOUeld KOPPEKTUPOBKY C
yKa3aHUEM NEepevHsI HecooTBeTCTBUU. OOydalomumics 00513aH yCTPAHUTh BCe YKa3aHHbIE HECOOTBETCTBUS U
HAIPaBUTh OTYET HAYYHO-IIEHArOTHUYECKOMY PaOOTHHUKY B CPOK, He IPEBHIIIANIINE TpeX yueOHBIX THEH,
CJIEyIOMUX 3a JHEM IIPOBEIEHUS TEKYIIEero KOHTPOJIS YCIeBaEMOCTH.

Pe3ympTaTh TEKYIIETO KOHTPOJIS LOBOOATCS IO CBEOEHUS 00ydYalOIUXCS B TeUEHHE TPeX y4eOHEIX
OHel, CIenyIoMuX 3a JHEM IIPOBEIeHUS TEKYIIero KOHTPOJIS YCIeBaeMOCTH.

OOyuyaromuecsi, KOTOpble He MPOIIIU TEKYIIWH KOHTPOJb YCIEBAEMOCTH B YCTAHOBIIEHHBIE CPOKH,
00sI3aHB IPONTH €Tr0 B CPOK [0 Haydaja MPOLEAYPH IPOMEXYTOUHOU aTTECTALMH IO HUCLUIIIAHE B
COOTBETCTBUY C PACIIUCAHUEM IIPOMEKYTOYHOM aTTECTAlUN.

Pe3ynbraTh IPOXOXKOEHUS IPOLENYD TEKYIIEero KOHTPOIS YCIEBAEMOCTH 00YYaIOMUXCsl YIUTHBAIOTCS
TIPY OIIeHWBAHWUY PE3YJIbTATOB IPOMEKYTOUHOM aTTeCTAUY 00yJaIOIIUXCS.

1. ITpoMexXyTOYHAS aTTeCTanus 00y4aoImUXCst TPOBOJUTCS IIOCTIE 3aBePUIEHHS 00yUeHUS 10 NUCIUIIINHE B
CEMEeCTPE B COOTBETCTBUHU C KaJIeHOAPHEIM y4eOHBIM IPapUKOM ¥ PACIUCAHUEM IIPOMEXKYTOYHON
aTTecTaluu.

,]:[J'Iﬂ YCIEITHOI0 IPOXOXKOEHHS IIPOoLenyphl HpOMe}KyTO'{HOI;'I aTTeCTaluu II0 OUCLUIIIINHE
00y4arouuecs MOIKHEL:

1. MONMYyYUTH MOMOKUTENbHBIE PE3YIbTATH II0 BCEM MPEIyCMOTPEHHBIM pabodelt mporpaMmoi GpopmMam
TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH;
2. TIONYYUTh TIOJIOKUTENbHBIE PE3YIbTaThl ATTECTAMOHHOTO UCIIHITaHUS.

g yCneurHoro IPOX0oXAeHUS aTTeCTAllMOHHOTO HCHILITAHUS oOydaomuiica B TeueHNUe BpeMeHH,
YCTAHOBJIEHHOTO HAyYHO-IIENarorn4eckuM pabOTHUKOM, OCYLIECTBIISIET TOATOTOBKY OTBETOB Ha JIBA BOIIPOCA,
BEIOPAHHBIX B CIIy4alHOM ITOPSIKE.

[T TOOTOTOBKY OTBETOB MCIIOIB3YETCS YUCTHIA IUCT OyMaru u pydka.

Ha nucte 6ymaru ofyd4amomuecs yKashBalOT CBOM (haMuUINi0, MM, OTYECTBO (MIPU HATUYHUH), HOMED
y4eOHOM TPYIIH U OATy IPOBENEeHUS aTTECTAllMOHHOTO UCIIEITAHUS.

[Ipy moAroToBKe OTBETOB HA BONPOCH o0OyyalomuMcCs 3alpellaeTcs HCIONb30BaHUE JIIOOBIX
9JIEKTPOHHEIX M IIe4YaTHHIX UCTOYHUKOB MH(OpMAaIUu.

ITo ucTeyeHun yKa3aHHOTO BPEMEHH, IUCTHL C TIOATOTOBIIEHHEIMU OTBETAMHU Ha BOIIPOCH 00ydalouecs
IepefalT HAay4YHO-IeJAarOTHYeCcKOMY pPa0OTHUKY [ NOCIEAYIOMero OIeHWBAHUS DPEe3YIbTATOB
NIPOMeXYTOYHOU aTTeCTalluu.

B cny4yae oOHapyXKeHUsS HayYHO-IIENAarOTHYEeCKUM PAOOTHHUKOM (aKTa MCIIOIb30BAHUS 00yJaIOIIMCs
IPU IOATOTOBKE OTBETOB Ha BOIPOCH YKAa3aHHHBIX MCTOUHUKU MHPOPMAIUU - OLleHKA Pe3yJIbTaToB
MIPOMEXKYTOYHOU aTTecTauuu COOTBETCTBYeT 0 GayyioB ¥ Ha3HAYAETCS HAaTa NMOBTOPHOTO NMPOXOXKOEHUS
aTTeCTAI[MOHHOTO UCIEITAHUS.

Pe3ynbTaThl IPOMEXKYTOYHOM aTTeCTAlXU o0y4atommxcst pa3Mernaotcs B OMOC KyaI'Ty.

Tekymuil KOHTPONb yCIIeBaeMOCTH ¥ IpOMeXYyTO4YHas aTTecTanus o0ydyalommuxcs MOTYT OHIThH
opraHu3oBaHbl ¢ ucrnonb3oBanueM IMOC KysI'TY, mopsmok u GopMbl MPOBeNeHUsS TEKYLIeTO KOHTPOJS
yCIIEBAEMOCTH ¥ IIPOMEXKYTOYHOU aTTecTaluy 00y4aomuXCs IPU 9TOM He MEHSIETCSI.

6 YueOHO-MeTOZHYECKOE oDecliedyeHue

6.1 OcHoBHas nuTEpaTypa

1. Mudraxosa, H. III. O6ma "mﬂ“‘w'l Mus : yuebHoe mocobue : [16+] /
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H. II. Mudraxosa, T. II. I[leTtpoBa ; mox pen. A. M. KysHenoBa ; Ka3saHCKUU HaluOHAJIbHBIU
HUCCIIef0BaTEJIbCKUM TEXHOJNIOTUYEeCKUU yHHUBepcuTreT. - KaszaHp : KazaHCKHY HaUUOHAIbHEHU
WCCIEeNoBaTeIbCKUN TeXHOMoTHYecKuit yauBepcutet (KHUTY), 2017. - 408 c. : Tabmn., cxeM., un. - Pexum
moctyma: mo mopmucke. - URL: https://biblioclub.ru/index.php?page=book&id=560885 (maTa oOpalieHus:
15.04.2024). - Bubnuorp.: c. 367-368. - ISBN 978-5-7882-2174-8. - TeKCT : 37IeKTPOHHBIH.

2. Huxkonbckuit, A. B. O01ast ¥ HeopraHUYecKas XUMUS B 2 T. TOM 2: y4eOHUK [/ By30B / HUKOIBCKUH
A. B., Cysopos A. B.. - 6-e u3sp., ucup. u gou. - Mocksa : FOpaiit, 2021. - 378 c. - ISBN 978-5-534-09096-3. -
URL: https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-470738 (maTa oOpalleHus:
02.09.2021). - TekCT : 37EKTPOHHBIMH.

3. Hukutura, H. I'. O6mas 1 HeopraHuyecKas XUMHUS B 2 4. YaCTb 2. XUMUS 3JIeMeHTOB: y4eOHUK U
mpakTukyMm ans By3oB / Hukutuna H. I, I'peGenskosa B. U.. - 2-e u3pn., nep. u gon. - Mocksa : FOpair, 2020.
- 322 c. - ISBN 978-5-534-04787-5. - URL: https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-
chast-2-himiya-elementov-453889 (maTta ob6parmenusi: 02.09.2021). - TeKCT : 371€eKTPOHHBIH.

4. HukuTuHa, H. T'. O6Ias 1 HeopraHuyecKast XMMHUS B 2 4. 4acTb 1, TeopeTHUeCKue OCHOBHL: YUeOHUK
¥ IPAKTUKYM At By3oB / Hukutuna H. I'., [pebenbkoBa B. U.. - 2-e u3f., mep. u gom. - Mocksa : FOpaiir,
2020. - 211 c. - ISBN 978-5-534-04785-1. - URL: https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-
v-2-ch-chast-1-teoreticheskie-osnovy-453888 (maTa obpamenus: 02.09.2021). - TeKCT : 37T€KTPOHHEIH.

5. Oranecss, 3. T. O6mas ¥ HeopraHudeckas XuMus.: yueOHUK nyst By3oB / OranecsH 3. T., [Tonkos B.
A., lllep6akosa JI. H., Bpens A. K. ; IToxm pen. Oranecsna 3.T.. - Mocksa : FOpaiit, 2021. - 447 c. - ISBN 978-
5-9916-6994-8. - URL: https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-468953 (maTa o6palieHus:
02.09.2021). - TeKCT : 37IeKTPOHHBINU.

6. AxmeToB, H. C. O61as ¥ HeopraHudeckas XuMus : yueOHUK s By3os / H. C. AxmeToB. — 12-e u3p.,
ctep. — Caukr-IleTepOypr : Jlans, 2021. — 744 ¢. — ISBN 978-5-8114-6983-3. — TeKCT : 37€KTPOHHBIH //
JlaHb : 3MeKTPOHHO-6ubmuoTeunas cucrema. — URL: https://e.lanbook.com/book/153910 (maTa obparueHus:
02.09.2021). — PexuM pocTylia: gy aBTOPU3. I0JIb30BaTEEH.

6.2 [TomoyTHUTEILHAS JIUTEPATypa

1. Pocun, Y. B. O6mas u HeopraHudeckas xumus B 3 T. T.1. obuas xumus.: yuebHUK A7 By30B / Pocun
Uu. B., TOMHHa J. IO.. - MOCKBa : I'OpaI/IT 2020 - 426 c. - ISBN 978- 5 9916 3816-6. - URL:
: - (maTa

06pameHHﬂ 02.09.2021). - TekCT : 3MEKTPOHHEIH.
2. PocuH, Y. B. O6mmas 1 HeopraHW4ecKasi XUMus B 3 T. T.2. XUMHUS S-, d- ¥ f- 371eMeHTOB.: y4eOHUK Oist
By3OB / POCI/IH HU. B., TomuHa J'[ I.. MOCKBa }OpaHT 2020. - 492 c. - ISBN 978-5-534-02292-6. - URL:

06paH.IeHI/I$I 02.09.2021). - TekCT : 57EKTPOHHBIH.
3. PocuHn, Y. B. O61mas ¥ HeopraHu4yeckasi XuMus B 3 T. T.3. XUMHUS P-37IEMEHTOB.: Y4eOHUK [/1s1 BY30B /
Pocun U. B Tomuna JI. [.. - MOCKBa : IOpaiir, 2020 - 436 c. - ISBN 978-5-534-02294-0. - URL:

(marta

06pameHHﬂ 02.09.2021). - TekCT : 3MEKTPOHHEIH.

4. Kucenes, Y. 4. O0mas u HeopraHudeckas XuMus. KomudeCcTBEHHEIe pPacueTH B 00Ime# u
HEOPraHWYeCKOM XUMUU. 3aKOH 9KBUBAJIEHTOB : yueOHOoe mocobue / U. . Kucenes. — CankT-IleTepOypr :
CIIGI'JITY, 2015. — 24 ¢. — ISBN 978-5-9239-0788-9. — TekcCT : 9/1eKTPOHHEIH // JlaHb : 3JI€KTPOHHO-
6ubnmoreynas cucrema. — URL: https://e.Janbook.com/book/71879 (maTta obparmmenus: 02.09.2021). — Pexum
OOCTYyIa: [JIS aBTOPHU3. IOJIb30BaTeNexH.

6.3 MeToguueckasi 1ureparypa

1. O0was 1 HeOpPraHWYECKas XUMHUS : METONUYECKHUE YKa3aHUS K jgabopaTopHHM paboram Ojis
obyuaromuxcs HampasneHus noarotoBku 18.03.01 "Xumuueckas TexHonorus" Bcex popm obyueHus /
MunucrtepcTBo o6pa3oBanus u Hayku Poccuiickoit ®emeparuu, Ky36acckuit ToCynapCTBEHHBIN TeXHUYECKUN
yHuBepcuteT uM. T. ®. T'opbaueBa, Kadengpa xuMuu, TeXHOJNOTHMU HEOPraHUYECKUX BelIeCTB U
HaHoMaTepuanos ; coctaButenu: T. ['. Yepkacora, E. B. Uepkacosa, 3. C. TatapuHnosa, 0. P. ['uHusTy 1N1MHa.
- Kemeposo : Ky3I'TV, 2019. - 287 c. - URL: http://library.kuzstu.ru/meto.php?n=5869 (maTa obpamuieHus:
02.09.2021). - TeKCT : 37IEKTPOHHBIMN.

6.4 IIpodeccuonabHbIE 0a3bI JAaHHBIX H HHPOPMATHOHHBIE CIIPABOYHBIE CHCTEMbI

1. Baza manubrx Nature Journals https://www.na

2. OneKTpoHHAs OMONUOTEYHAS CH | nr ﬂﬁlml HH' l"pr smart.ru/
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https://biblioclub.ru/index.php?page=book&id=560885
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-t-tom-2-470738
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-453889
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-453889
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-453888
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-453888
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-468953
https://e.lanbook.com/book/153910
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-t-1-obschaya-himiya-450390
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-t-2-himiya-s-d-i-f-elementov-450388
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-3-t-t-3-himiya-p-elementov-450389
https://e.lanbook.com/book/71879
http://library.kuzstu.ru/meto.php?n=5869
https://www.nature.com/
https://ipr-smart.ru/

3. OnekTpoHHAas OMONMMOTEeYHAS CUCTeMa «YHUBEPCUTETCKast OuOmuoTeKa oHmanH» http://biblioclub.ru/

4. OnekTpoHHas 6ubnuoTeyHas cucreMa «Jlab» http://e.Janbook.com

5. AnekTponHas 6ubnuoteka Ky3['TY https://library.kuzstu.ru/index.php/punkt-2/podrazdel-21

6. OnmekTpoHHas1 6ubGnuoTeka HOBOCMOMPCKOTO TOCYOAPCTBEHHOTO TEXHUYECKOTO YHUBEDPCHUTETA
https://clck.ru/UoXpv

7. dneKTpoHHas OubnuoTeuHas cucreMa «HOpaiT» https://urait.ru/

8. HayuHas 37EeKTPOHHAS bubnuoTexa eLIBRARY.RU
https://elibrary.ru/projects/subscription/rus titles open.asp?

9. HarmonanbHas 3MeKTpoHHAs 6ubnuoreka https://rusneb.ru/

6.5 Ilepuoguueckue U3TaHUA

1. XKypHasn HeopraHU4YeCcKO! XUMUY : KypHau https://eivis.ru/browse/publication/79286

2. XKypHnan o0mieit xumuu : XKypHan https://eivis.ru/browse/publication/79287

3. U3Bectus Akamemuu HayK. Cepus XuMrA4decKad : JKypHall

4. VI3BeCTHs BRICIINX YYEOHBIX 3aBeJEHUN. XUMUS U XUMHUYECKast TEXHOJIOTHS : HAyYHO-TEXHUYECKUH
XKypHan https://eivis.ru/browse/publication/80166

5. Hayka ¥ XW3Hb : Hay4YHO-TIONYISPHHIN XKypHAI

6. Ycexu xuMuu : 0030pHBIN KypHAI mo xuMuu https://eivis.ru/browse/publication/80269

7. Xumus u xu3Hb - XXI BeK : Hay4HO-IIOMYIAPHEIN KypHa https://eivis.ru/browse/publication/156546

7 IlepeyeHb pecypcoB HHGOPMAMOHHO-TEIEKOMMYHHUKAIHOHHOH ceTH « AHTEepHeT»

9UOC Ky3I'TY:

a) dnekTponHas 6ubnmoreka Ky3['TY. - TeKCT: 371eKTPOHHHI // HayuHo-TeXHUYecKass OuOnIuoTeKa
Ky36acckoro rocyiapCTBEHHOT0 TEXHUYECKOT0 yHUBepcuTeTa uM. T. @, 'opbauesa : caiiT. - Kemeposo, 2001
- . - URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHEII.

b) lMopTtan.Ky3I'TY : AsTomatusupoBanHas Uadopmanmonras Cuctema (AUC) : [cait] / Ky36acckuit
rOCyHapCTBEHHHN TexHU4Yeckuit yuuBepcuteT uM. T. @. 'opbauena. - Kemeposo : Ky3I'TV, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum pmoctyna: [gjist aBTOpU3. oIb30BaTeNel. - TeKCT: 3IeKTPOHHBIM.

c) OnmeKkTpoHHOE o0yueHue : [caiT] / Ky36acckuii rocynapCTBEHHBIN TEXHUYECKUHN YHUBEPCUTET UM. T.
®. Topbauesa. - Kemeposo : Ky3I'TV, [6. r.]. - URL: https://el.kuzstu.ru/. - Pexum mocTtyna: gis aBTOpHU3.
nonbs3oBaTenen Kys3I'TY. - TekcT: 91eKTPOHHEIN.

8 MeTtomuuyecKHue yKa3aHHUsI I OOYYAIOIIUXCS IO OCBOEHHIO MTUCHHIIMHBI "OO0mast u
HeopraHudecKasi XuMus"

CamocTosiTenbHasl pabora o0ydaromerocs SBIseTCS YacThio ero y4eOHOU HesTeNnbHOCTH, 00beMHl
CaMOCTOSITENILHON paboTH IO KaXpol muCHUNINHE (MOOYJ0) IPAaKTHKE, FOCYINapCTBEHHOW UTOTOBOM
aTTecTaluy, yCTaHaBIUBAIOTCS B y4eOHOM IIaHe.

CamocrosTenbHas pabora 10 DUCLUIIMHE (MOLYIII0), IPaKTUKe OpraHU3yeTCs ClenyomuM o6pa3oM:

1. o Hayama OCBOEHUS OUCLUIIUHE 00ydaloueMycs HeoOXONUMO 03HAKOMUTHCS C COLEepPXKAHUEM
paboueli mporpaMMbl AUCHUIIIMHEL (MOLYJTIS), IPOrPAMMEI IPDAKTUKY B CIEAYIOIIeM HOPsIKe:

1.1 comepxXkaHue 3HAHUU, YMEHUN, HABHIKOB U (UJIK) ONBITA NPOPECCUOHANBHON AEeSATENbHOCTH,
KOTOpEIE OyayT COPMUPOBAHEL B IIPOLIECCE OCBOEHUS AUCILUIIMHEL (MOOYIISI), TPAKTUKHY;

1.2 cogepXaHue KOHCIIEKTOB JIEKINH, pa3MelleHHEIX B 9JIEKTPOHHOU nHGOopManuoHHou cpepe Kys['TY
B IIOPSITKE OCBOEHUS OUCLUIIIMHEL, YKa3aHHOM B paboueil mporpaMMe OUCHUIIMHLL (MOLYJIS), TPAKTUKY;

1.3 comepxkaHue 0OCHOBHOU U [OTIOJIHUTEILHON TUTEPATYPEL.

2. B mepuon ocBoeHHUS OUCHUIIKUHE 00ydalomUICs OCYIIECTBISET CaMOCTOSTENbHYI0 paboTy B
ClenyolleM NOopsioKe:

2.1 BHINONHEHWE NPAKTU4YeCKUX U (unum) m1abopaTOPHBEX PaGOTH ¥ (MNIM) OTYETOB B MOPSAKE,
YCTQHOBJIEHHOM B pafoueil mporpaMMe AUCIUIIIAHEL (MOOYIIs), TPAKTHUKHY;

2.2 TIOOTOTOBKA K OIIpocaM U (MJIK) TeCTUPOBAHUIO B COOTBETCTBUU C NOPSIAKOM, YCTAaHOBJIEHHOM B
pabouel mporpaMMe OJUCHUIIIMHEL (MOLIYJ/IS), TPAKTUKY;

2.3 NOArOTOBKA K IPOMEXYTOUYHOU aTTeCTallud B COOTBETCTBUU C MOPSALKOM, YCTaHOBIIEHHOM B
pabouell mporpaMMe OUCHUIIIMHEL (MOLIYJIS), TPAKTUKY.

B cnyuae 3aTpynHeHUl, BO3HUKIINX IIPYU BEIIOJIHEHUU CaMOCTOATENbHOM paboThl, obydarlleMycs
Heo0XxomuMo 06pPATUTHCS 3@ KOHCYIbTalMeld K IeJaroruyeckoMy paboTHUKY. Ilepuofbl NMpOBemeHus
KOHCYJIbTallM}l YCTaHABIMBAIOTCA B PACIUCaHUM KOHCYIbTallUuH.
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9 IlepeyeHbh HHPOPMANMMOHHBIX TEXHOJIOTHH, HCHOJIB3yeMbIX NPH OCYIIECTBICHHH
o0pa30BaTeILHOTO MpoIlecca MO0 AUCHUIUTHHEe "OO0Imasi ¥ HeoOpraHWYecKas XHMHA", BKIHOYasd
mnepevYeHb NMporpaMMHOro oﬁecneqemm n HH(l)OpMaHPIOHHBIX CIIPaBOYHBIX CHCTEM

s n3yyeHus: DUCLUIIMHEL MOXKET HCII0Ib30BaThCA ClIeAylollee IPorpaMMHoe ofecredeHue:
1. Mozilla Firefox
2. Google Chrome
3. Opera

4. Yandex

5. 7-zip

6. Open Office
7. Microsoft Windows

8. ESET NOD32 Smart Security Business Edition
9. Kaspersky Endpoint Security

10. Bpaysep CnyTHUK

10 OnucaHHe MaTepHa/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHMOH [IJIs OCYIIeCTBIEHHSA
00pa30BaTeILHOI0 Mpolecca M0 AUCHHIUTHHE "OO0Ias W HeopraHHYecKasi XuMHS"

I71s1 peanmu3anuy IporpaMMbl y4eOHOH OUCIUIIINHLL IPEAYCMOTPEHH! CIIeluabHEE IIOMEIeHNs:

1. TlomemeHus [JIs1 CAMOCTOSITEIbHOM PaboThl 00YYAIOUINXCS [OJIKHEl OCHAIIEHHEIE KOMIIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO IOAKIIOUeHHA K ceTu &amp;quot;MHTepHeT&amp;quot; 1 obecnedyeHreM
LOCTYyTIa K 3JIEKTPOHHOM HH(OPMaInoHHO0-00pa3oBaTenbHoil cpere Opranu3anuy.

2. Yue0OHElE ayoUTOPHUHY [ IPOBENEHUS 3aHATUYN JIEKIIMOHHOTO THUIA, 3aHATUH CeMUHAPCKOTO THIIA,
KypCOBOT'O IIPOEKTHPOBAHUS (BHIIIOJHEHUS KYPCOBEIX paboT), TPYNIIOBEIX ¥ WHAUBUAYAIbHBIX KOHCYIbTAIUH,
TEeKYIEero KOHTPOJIS U IIPOMEXYTOYHO! aTTeCTaluu.

11 Ansbie cBegeHus U (MIM) MaTepPHAITBI

1. O6pa3oBaTenbHEN HPOIECC OCYIIECTBISETCS C MCIOJb30BAHMEM KaK TPANHUIMOHHEIX TaK H
COBPEMEHHBIX HHTEPAKTUBHEIX TGXHOJ'IO]"I/II;I.

B pamMKax ayoUTOPHEIX 3aHATUYN IPUMEHSIOTCS CIeAyIoliue HHTepaKTUBHLIE METOLHL:

[ pa360p KOHKPETHRIX IPUMEPOB;

0 MynbTUMeOUHHAS IpPe3eHTalus.

2. TIpoBefieHNE TPYINOBLHIX ¥ MHAWBUAYATbHBIX KOHCYNbTAIMH OCYIIECTBIISETCS B COOTBETCTBUHU C
pacmucaHueM KOHCYJIbTAIlUM MO TEeMaM, 3asBJIeHHHIM B pabouyeidl ImpoTrpaMMe AUCILHUIIIMHE], B MEPUON
OCBOEHHWA OHUCIUIIIMHEL U IIepe[ HpOMe}KYTO‘-IHOI;I aTTeCTaHHeﬁ C y‘-IeTOM peayanaTOB TGKYLLIGTO KOHTPOJIA.
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