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kypc 1, cemectp 1

jJekuuu - 18 gac.

npakTU4decKkue 3anaTus - 18 gac.
nabopaTopHble paboTel - 18 yac.

B TOM 4HcJie ¢ ucnojb3oBanneM MAQO nek. 6, mp. 6, mad. 6 gac.
BCEro 4acoB ayJIMTOPHOU Harpy3ku 54 gac.

B TOM YHCIIE ¢ Ucroiab3oBanneM MAO 18 gac.
camocrosTensHas padora 90 gac.

Bcero - 144 ygac.

KOHTPOJIbHBIE paOOTHI

3adet: - _1 cemectp

PabGouas mporpamMma coctaBlieHa B COOTBETCTBUU ¢ TpeboBanusiMu OOpa3oBaTeIBLHOTO CTaHAApTA,
CaMOCTOSITeNIbHO ycTaHaBnuBaeMoro JBOY mis peannsyeMblXx OCHOBHBIX NpO(ecCHOHANTbHBIX
o0pa3oBaTeNbHbIX MporpamMm o HampasieHuto noAarotoku 12.03.01 Ilpubopoctpoenue, ypoBHsS
BbIcuIero oOpa3oBaHusi (OakamaBpuar), BBEJIEHHOIO B JEHCTBHE MpHKa3oM pekropa JIBDY ot
19.04.2016 Ne 12-13-718

Pabouast nporpamma obcyxaeHa Ha 3aceannn kadenpsr [Ipudopoctpoerue mporokonNelor « 28 »
__ceHTsI0pst 2018r.

Pabowas mporpamma  oOcyxnaeHa Ha  3acegaHud  kKadenpbl  OOmiel, HEOpraHWYecKOH U
anemenrooprannueckoit xumun LHEH nporoxon Ne 11 ot «15 » utons 2018 1.

3aBenyromias kadeapoit OOmIel, HeopraHMUeckoil U sneMmeHToopranmyecko xumuu [IEH k.x.H., momeHT
Kamyctuna A.A.



CocraBurens. K.X.H., goneHt Jlsamynosa H.1.



O0opoTHas cTopoHa

I. Pabouas mporpamMMa nepecMoTpeHa Ha 3acelaHuM Kadeapol:
[IpoTokoma oT « » 20 1. Ne
3aBenyrommii kKageapoit

(monucs) (n.0. hammust)

II. PabGouas nporpamma rnepecMoTpeHa Ha 3acejaHuu Kadeapbl:
[IpoTokom oT « » 20 1. Ne

3aBenyromnuii kageapoit

(Troamucs) (u.0. pamuns)



AHHOTAIMSA

JucuuminHa pa3paboTaHa JUisl CTYJEHTOB, OOYYalOIIMXCs 1O HAMPaBJICHUIO
noAroroBku HampasieHuss nojarotopku 12.03.01 TlpubGopoctpoenue, mnpoduiib
«AKycTHueckue npuOOpbl U CUCTEMBD) W BXOJWUT B BApHUATHMBHYIO 4acTh bioka 1
Hucuumiunsl (Mogynn) yueoHoro miana (b1.5.18).

OOmuii 00beM AMCHUILIMHBI COCTaBisIeT 4 3a4éTHBIX eauHMIbI, (144 uvaca).
Y4eOHBpIM TIIaHOM TpexycMoTpeHo: 18 dacoB seknuid, 18 yacoB MpakTHYECKUX
3aHATUH, 18 "yacoB mabopaTopHbIX 3aHATUA M 90 4yacoB caMOCTOSITEILHON PabOTHI.
HucunminHa peanusyercs B 1 ceMecTpe, 3aBeplIacTcs 3a4€TOM.

JucuuminHa «XuMHUS» U3y4daeTcss Ha 0a3e MIKOJIBHOTO Kypca XUMUH,
bU3UKY, MaTeMaTUKU. B CBSI3M ¢ 3TUM 711 YCIIEIITHOTO OCBOEHHMSI BY30BCKOTO Kypca
BBIITYCKHUK IIKOJbI JOJDKEH UMETh Oarak 3HAHUW M YMEHHMH 10 yKa3aHHBIM
JTUCHUIUIMHAM B paMKax IIKOJIbHOW MpOrpamMMBl.

MeXIUCIUIUIMHAPHBIE CBSI3M  JUCHUIUIMHBL  “XUMHUS™ MPEUMYIIECTBEHHO
OXBAaThIBAIOT IMKJ E€CTECTBEHHOHAYYHBIX W MATEMaTUYECKUX JIUCIUILIUH.
Jlornyecku U copepkareabHO “XuUMHS™® CBSI3aHA C TAKUMHU JUCHIMIUIMHAMU Kak
“duszuka”, “OcHOBBI  0€30MAaCHOCTH  JKM3HEACATEIILHOCTH ,  “DKojorus’,
“Marematuka”, “Ounocodus’.

XUMHUYECKas MOArOTOBKA HA OCHOBE KOMIIETEHTHOCTHOTO MOJX0/1a BKIIOYAET
MUHUMYM (PYHIAMEHTAJIbHBIX XUMHYECKUX 3HAHWM, HEOOXOAMMBIX JJISI pElICHUs
npodeccuoHanbHbIX 3a1ad. Bmecte ¢ Tem, copepkaHuWe AUCIMIUIMHBI U METOJIbI
o0y4yeHHs CIOCOOCTBYIOT (OPMHUPOBAHUIO IIEJIOCTHOIO E€CTECTBEHHOHAYYHOTO
MUPOBO33PEHUS, PA3BUBAIOT UHTEIJIEKTYaJIbHBIE CIIOCOOHOCTH.

Ilenvro n3ydeHus TUCIUIUIMHBI B CBETE COBPEMEHHBIX TI0JIX0JI0B K O0YUYECHHIO
B By3e sBsSeTCS TonydeHue ¢yHIAaMEHTAIBHOrO OOpa3oBaHUS TI0 XHMUHU,
CIIOCOOCTBYIOIIETO NAJIbHEHIIIEMY Pa3BUTHIO TUYHOCTH.

3aoauu oucyuniuHbL:

— dbopMHEpOBaHNE XUMUYECKOTO MBIIUICHUS U XUMUYECKON TPaMOTHOCTH

KaKk 0a3bl A1 YCBOCHHA CIICHHUAJIBHBIX AOUCHUILIMH, a TaKKC IJId ITOHWMaHUs
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XUMUYECKUX U (PU3UKO-XMMUYECKUX SIBJICHUH M MPOIECCOB, MPOTEKAIOIIUX B
NPUPOE U MPOU3BOJICTBEHHBIX CUCTEMAX;

—  (opmupoBanue  0OIlle-TIO3HABATENILHBIX ~ YMEHUH  KaK  OCHOBBI
byHIaMEHTAIBHOW TIOJITOTOBKH CICIHAIMCTOB W YCJIOBUSA UX JaJTbHEHIIETO
CaMOCOBEPIICHCTBOBAHUS;

—  (opMupoBaHUS MaTEPUATHCTHUYECKOTO MHUPOBO33PEHUSI U YMEHHUU
BUJIETh B3aMMOCBSI3b HaYK B I[EJIOCTHON CUCTEME 3HAHUM.

B pesymbrare wu3yueHUd JAHHOM JUCHUUIUIMHBI Yy  OOydarommxcs

dbopmupyIOTCA chaeayomue npodecCuOHATbHBIE KOMITCTCHITUHN:

Kox |
¢popmyaupoBka Jransl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIIeTeHIIUH
-CUCTEMY XMMUUYECKOW HAayKH, €€ S3bIK;
-CYIIIHOCTh XMMUYECKUX SIBJICHUI U TIPOLIECCOB;
3HaeT -poJIb U MECTO  XUMHUHU B (hopMHUpOBaHUH
OIK-1 MATEPHATTMCTUYECKOTO MUPOBO33PEHHUS;
CIIOCOOHOCTD
MPEJICTABIATh - -
-IPUMEHSATh  MOHSATUHHO-KATErOpUalbHBIM  ammapar
aJICKBaTHYIO N
XUMUU B ONTMCAHWUW HAYYHOU KapTHUHBI MUPA;
COBPEMEHHOMY YPOBHIO
N -IPUMEHATh  XUMHUYECKHE 3HaHUs B  ONMCAHUU
3HAaHUU Hay4YHylO | YMeer N
MPUPOIHBIX SIBJIECHUNA U TEXHOJOTHYECKHUX MPOLECCOB;
KapTUHY Mupa Ha o N
-OLICHUBATh POJIb JOCTUKEHUN XUMHUYECKOW HAYKH B
OCHOBE 3HAHUS o
N (hopMUPOBAHUH HAYYHOW KapTHHBI MUPA;
OCHOBHBIX MOJOXKCHHUH,
3aKOHOB M  METOMOB -HEOOXOIUMBIM O0BEMOM TEPMHMHOB, CBEIEHUU O
CCTECTBEHHBIX HAYK U XUMUYECKUX SBICHMSIX W TIpoleccax Jis Hux
MaTeMaTHKH aJIEKBAaTHOT'O OITMCAHMS;
-HaBBIKAMU MPaKTUYECKOTO MIPUMEHEHUS
Bnaneer o
(dbyHIaMEHTANBHBIX XUMHUYECKUX 3HAHUNW B OIMUCAHUU
Hay4YHOU KapTHUHBI MUDA;
-HaBbIKAMU MPEACTABJICHHUS POJIM M MECTa XUMHUHU B
LIEJIOCTHOW CUCTEME 3HAHUU O MHpE.

Jlis popmMupoBaHus BBIIICYKa3aHHBIX KOMIETCHIIMA B paMKaxX JUCIUTIIHHBI
«XUMHS» TPUMEHSIOTCS CIEAYIOIIUE METOJbl AaKTHMBHOTO/ HHTEPAKTHUBHOTO
OOy4eHHMs: JEKIMHU-0ece/ibl, MOCTAaHOBKA “MPOOJEMHBIX BOIMPOCOB”, BKIIOYCHHE
“npoOieMHBIX 3aJay’, AJIEMEHTOB pOJIEBBIX WIpP, TMPUBICYEHUE YACTUYHO-

HCCICOAOBATCILCKUX MCTOAOB BCACHMHA OKCIICPMMCHTA, dHAJIN3 KOHKPCTHBIX
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CHUTYaIlMi, KOJUIEKTHBHOE OOCYXIECHHE CJIOXHBIX BOIMPOCOB, KPUTHUECKHUI pa3bop
KOHIICIIIMH, MMOCTPOCHHE OJIOK-CXeM HJIM OIOpPHBIX curHaioB (Mind mapping),
IOCTPOCHHE AJTOPUTMOB PEHICHHWs 3ajad, HCIOJb30BAHHE MYJIbTHMEIHA-
npe3eHTali. Bosbilioe BHUMaHUE yICIACTCS HHINBUIYaTH3aud 00yUCHHSI.
KoHTposbHBIE MEPOTIPHUATHS TIPOBOAATCS B (DOpPME aKTHBHOI'O 0OCYKICHHUS Ha
3aHATHSIX, B TECTOBOM pEKHUME, B BHJC XHMHUYECKHX JTHUKTAHTOB, PYOCIKHBIX
MHCbMEHHBIX KOHTPOJBHBIX pabOT, MUCHMEHHBIX HWHIUBHIYATbHBIX JOMAIITHHX

3amanuit (M]13). ®opma UTOroBOro KOHTPOJIS — 3a4eT.

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
(18 gac.)

Pasngesn 1. BBenenne B Kypc XUMHH. ATOMHO-MOJIEKYJISIDHOE YYeHHE HA
COBpeMeHHOM JTare (2 yaca)

Tema 1.1. Illpeomem uzyuenus xumuu. AmMOMHO-MONEKYAPHAS meopus, ee
NpaKmuyeckoe npuiodxcerue (2 uaca)

Ponb 1 MecTO XUMHM B COBPEMEHHOM MPUOOPOCTPOCHHUH, COBEPIIICHCTBOBAHUH
npuOOpPOB, UX TPAMOTHOM SKCIUTyaTaluu. XUMHYECKHE CHCTEMbI, MPOIECCHI, UX
kinaccudukanus.  CTEeXMOMETPUYECKHE  3aKOHBI B~ CBETE  COBPEMEHHBIX
NPEeICTaBICHUI HayKu U pustocoPpuu, X TPAKTUYECKOE UCTIOJIb30BAHUE.

Pa3znen 2. CTpykTypHble YPOBHM OpraHu3anuu BemiecTBa. KBaHTOBO -
MeXaHM4YeCKHUIl MOAX0/ K ONMCAHUIO CTPOEeHMsI BelecTBa (4 yaca)

Tema 2.1. Amommuvlii yposensb opeanuzayuu sewecmsa (2uaca)

KBaHTOBO-ME€XaHMueCcKass MOJENb aroMa. B3auMoOCBsI3b MEXIY CTPOCHHEM
aTOMOB DJIEMEHTOB W CBOMCTBaMHM MPOCTHIX BemecTB. CoBpeMeHHas TpPaKTOBKa
nepuoauyeckoro 3akona J[.M. MenneneeBa. [lepuonnuHocTs Kak (pyHIaMEHTaIBLHOE
CBOWMCTBO MAaTEPUHU.

Tema 2.2. Ypoenu opeanuzayuu éewjecmeaa, Kiaccupuxkayus eeujecmes no muny
Xumudeckou ceasu (2 yaca)

THUIIBI XUMUYECKOMN CBSI3U HA KaXXAOM ypOBHE OpraHu3alUu. XapaKTEPUCTUKU

THUIIOB CBA3H, UX IIPHUHIUIINAJIBHOC OTIMYHC. 3aBUCHUMOCThL CBOMCTB COCI[I/IHGHI/Iﬁ oT
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XapakTepa CUJl MEXMOJIEKYIISIPHOTO B3aUMOCHCTBUS.
Paznen 3. 3aK0OHOMEPHOCTH NMPOTEKAHUSI XMMHYECKHUX NMpoueccos (4 yaca)
Tema 3.1. Xumuueckas mepmoounamuxa (2 uaca)
dusnueckas CymIHOCTh dHepretuueckux sddexron. IlepBwiii 3aKoH
TEPMOJMHAMUKA M TEPMOXUMHUYECKHME pacdeTsl. BTopol u TpeTudl 3aKkoH
TEPMOJMHAMUKU, WX HCMOJb30BAHUE ISl ONHUCAHUS XUMHUYECKUX IMPOIECCOB U
(ha30BbIX MEPEXOJIOB.

Tema 3.2. Xumuueckas Kunemuka u xumuieckoe pagnogecue. (2 uaca)

[lonsiTue CcKOpOCTM XHMMHYECKOW peakiuu. KuHeTrnueckue mMapaMeTphl.
VhpapieHue XHMHYECKHUMH TMpoleccamMu. MeXaHu3M XUMHUYECKUX pEeaKIui.
Xumuyeckoe paBHoBecne. (CmenieHue XHMHYECKOro paBHOBecus. dDa3oBble
MEPEXO/Ibl U PABHOBECHSI.

Paszneus 4. PacTBopsbl M Apyrue QucnepcHbie cucremMsl (4 yaca)

Tema 4.1. Obwue ceoticmea pacmeopos. Konnueamusnwie ceoticmea (2 yaca)

OO0mue MNOoHATHS O pacTBOpaxX U JPYrux AHMCHEepcHbIX cuctemax. CocrtaB
pacTtBopoB. TepMoauHaMmuKa pacTBopeHHsi. Da3oBble MpeBpalleHUs] B pPacTBOpAX.
KosuratuBHble CBOKCTBA PACTBOPOB.

Tema 4.2. Pacmeopvr snexmpoaumos. Pasnosecus 6 pacmeopax
anexkmpoaumos (2 uaca)

DNeKTpoJuThYEecKas aucconuanusa. KoinmuecTBeHHOE OMMCAaHUE PABHOBECUN B
pacTBOpax AEKTPOIUTOB. IOHOOOMEHHBIE peaKMU B PaCTBOPAX.

Paznen 5. DiaekTpoxumMuyecKkue CHCTEMbI U Mpolecchl (4 yaca)

Tema 5.1. Teopemuueckue ocnogwl snexkmpoxumuu (2 uaca)

[lonsitue 0 peaoKc-npoueccax, OKHUCJIUTEIbHO-BOCCTAHOBUTEIHLHOM
MOTEHIIHAJIe, MPUYMHAX €ro BO3HUKHOBEHUs. BomopoaHas mikaia HOTEHIMAJIOB.
OmpeneneHue  HampaBJCHUS  NPOTEKAHUSI  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKiuu.

Tema 5.3. [Ipuxnaonvle 6onpocwl snekmpoxumuu (2uaca)

l'anpbBaHMUYECKHE DJIEMEHTHI M JPYrde€ XHUMHYECKUE€ MCTOYHHKUA TOKa.

[lepcnieKTUBHBIE HAIPaBJIECHUS B PA3BUTHUHU BJICKTPOXUMHUYECKOW SHEPIrEeTHKH.
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DNEKTPOJIN3, €ro CYIIHOCTh. 3aKOHBI AyeKTpoiu3a. llpumeHeHue. XeMOTpPOHHKA.

Koppo3sus meTamos, 3aiuTa OT KOPPO3HH.

Il. CONEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

IIpakTnueckue 3anaTus (18 yacos)

3ansaTue 1. KosnmyecTBeHHbIEe COOTHOIIEHMsT B xuMuu. Kiaccel
HEOPraHUuYeCKHUX coeuHeHUH (2 yaca)

dpoHTaIbHAs KOHTPOJIbHAS Oecesia 1o MaTepuajgaM IIKOJILHOIO Kypca XUMUH
M BONpocaM  TEXHMKH  0O€30MacHOCTH B  XHUMHYECKOH  J1abopaToOpHH.
JIeMOHCTpallMOHHBIN SKCIEPUMEHT. XUMUYECKUN TUKTAHT.

3ansTHe 2. ATOMHO-MOJIEKYJISIPHOE yyeHue (2 yaca)

Pemienne cuTyallMOHHBIX 3aJlad Ha OCHOBE 3aKOHOB aTOMHO-MOJICKYJISIPHOTO
yueHust (AMY). Dkcnpecc - KOHTPOJIb IO BCEMY pa3fieny.

3ansaTue 3. XuMudeckas cBsi3b (2 yaca)

Pemiennie cuTyallMOHHBIX 3a7]a4 C UCIIOJIb30BAHUEM METO]1a BaJICHTHBIX CBS3EH
1 METOJIa MOJICKYJISIPHBIX OpOHTaIei. DKCIpecc - KOHTPOJIb.

3ansaTue 4. XumMmuueckasi TepMoAMHAMHUKA (2 yaca)

Pemienne cuTyalMoOHHBIX 3a7ad C MCIOJIB30BAHUEM TEPMOJAMHAMUYECKOTO
METOJa. DKCIPECC - KOHTPOJIb.

3ansaTue 5. XumMHueckass KHHETHKA U paBHOBecue (2 yaca)

Pemienue  cuTyallMOHHBIX  3ajlady C  MCIIOJB30BAHMEM  KHHETHUYECKUX

3aKOHOMEPHOCTEH. DKCIPECC - KOHTPOJIb.

3ansTue 6. O01mMe cBoiicTBa pacTBOPOB (2 yaca)

Pemienne  CUTyalMOHHBIX — 33Ja4 C  KCMOJBb30BAHUEM  KPHUOCKOITMYECKOTIO,
H0YITMOCKOIUYECKOTO, OCMOMETPUYECKOTO METO/IOB. DKCIPECC-KOHTPOJIb.

3ansaTue /. PaBHoBecus1 B pacTBOPax 3JIEKTPOJUTOB (2 yaca)

Pemienne cuTyanMoOHHBIX 3ajad €  HCIOJB30BAaHUEM  TEOPETUUECKUX

MPEACTABICHUN O PABHOBECUSIX B PACTBOPAX JIEKTPOJIUTOB. IKCIPECC-KOHTPOJIb.



3ansaTue 8. OKMCIAUTEIbHO-BOCCTAHOBHUTEIbHbIE U 3JIEKTPOXUMHUYECKHE
npoueccsi (2 yaca)

Pelienne cuTyaliMoHHBIX 3a/lad HA OCHOBE TEOPETUUYECKHUX MPEJCTABICHUIN O
MPOTEKAHUHM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX U JIEKTPOXUMHUUECKUX ITPOIIECCOB.
OKcnpecc- KOHTPOJIb IO TEME.

3anaTne 9. @OU3NKO-XUMHYECKHE CBOWCTBA BbICOKOMOJIEKYJISIPHBIX
coeHeHMH (2 yaca)

3akperuieHne  TpencTaBlieHHd 0  (U3MKO-XMMHYECKHMX  CBOHCTBAx
pacrpoCTpaHEHHBIX BBICOKOMOJICKYJISIPHBIX COEJMHEHMM M HUX XapaKTEPUCTHUKaAX C

BKIIIOUYCHHCM 3JICMCHTOB IIGJIOBOﬁ HI'PBI.

JlaGopaTopHbie padorsl (18 yacos)

3ansaTue 1. Onpenesienne XUuMHYECKOT0 IKBUBAJIEHTa MeTaJljia (2 yaca)

Brinonuenue HKCHEPUMEHTA YaCTUYHO-UCCIIEA0BATEIBCKOTO u
WUTIOCTPATUBHOTO THUMNA TIO OMNPEACICHUIO METalla U €ero SKBUBAJCHTA
ra3oMeTpUYECKUM METOJ0M. TecToBOE 3a/laHueE.

3aunsrue 2. Ctpoenue atoma (2 yaca)

[IpoBenenne HsKcCHepUMEHTa WJUTIOCTPATUBHOTO M HMCCIIEAO0BATEIBCKOTO THUIA
M0 CAMOCTOSITEIbHOMY BBIBEJICHUIO NIEPUOIUYECKON 3aBUCUMOCTH.

3ansaTue 3. KommiekcHble coeqnueHns (2 yaca)

BrinosnHeHne Hay4YHO-MO3HABATENIBHOTO ASKCIEPUMEHTA WJUIFOCTPATUBHOTO
Tna. TecTOBBIM KOHTPOJIb 110 TEME.

3ansaTue 4. Onpenesenne TemioBoro 3¢gdexra peakunu (2 yaca)

Brinonxenue YaCTUYHO-UCCIEA0BATENBCKOTO u WJUTFOCTPATUBHOTO
AKCIIEPUMEHTa IO OMNPEACIICHUI0 TeIuioBoro 3d@ekra peakuuud B KOHKPETHOM
y4eOHOH cuTyaluu. MUHU- TECTUPOBAHUE.

3ansiTue 5 CkopocTb XMMHUYECKOH peakuum (2 yaca)

[IpoBenenne  y4eOHOTO  DKCIEpUMEHTA € JJIEMEHTaMH  HAy4YHO-

HCCJIE0BATEILCKON AEITETbHOCTH. MHUHU-TECTUPOBAHHUE



3ansaTue 6. 'mapoan3 coueii (2 yaca)

BoinonHenne oOydaromiero 9SKCHEPUMEHTA WLIIOCTPATUBHOIO THUIMA C
AJIIEMEHTaMH Hay4YHbIX 000011eHi. TecTOBbII KOHTPOb.

3ansaTue 7. Kosutonanblie pacTBopsl (2 yaca)

BrimonHeHne 4acTUYHO-TIOMCKOBOTO M HJDIIOCTPATUBHOTO  O0YYaroOIIEeTo
HKCIIEPUMEHTA. DKCIPECC - KOHTPOJIb.

3ansaTue 8. 'asbBaHN4YECKHE 3JIEeMEHTBI. DJIEKTPOJIU3 PACTBOPOB (2 yaca)

[IpoBeneHne SKCOEPUMEHTa YAaCTUYHO-IIOMCKOBOIO M HILUIHOCTPATUBHOIO
XapakTepa Mo KOHCTPYUPOBAHUIO XMMHUYECKUX MCTOYHMKOB TOKA W DJIEKTPOJIM3a B
pacTBOpax AMEKTPOIUTOB. Te€CTOBBII KOHTPOJIb MO TEME.

3ansTue 9. Koppo3us mera/uios (2 yaca)

[IpoBenenue oOyyaroero SKCNepuMeHTa, HIUTFOCTPUPYIOIIETO KOPPO3UOHHBIE

IPOIIECChl. DKCIPECC - KOHTPOJIb.

I1l. YHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI OBYUYAIOIIIUXCS

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEJILHOU paboThI
oOyyarommxcsi Mo AUCHUIUIMHE «XuMus» mnpenctrarieHo B [lpunoxenun 1 wu
BKJIFOYAET B CeO:

- TUTaH-Tpa(UK BHIMOJHEHUS! CAMOCTOATEIILHOW pabOThI O JUCHHUIUIUHE, B TOM
YuClie MPUMEPHBIE HOPMbI BDEMEHU Ha BBITIOJHEHUE 10 KaXKA0MY 3aJ1aHU10;

- XapaKTEepUCTHKA 3aJaHUN I CaMOCTOSTEIBLHONM pabOThl OOYyYaroOmMXCs U
METOJUYECKUE PEKOMEH IAIIMU 10 UX BBITIOTHEHUIO;

- TpeboBaHUSI K TPEJICTABICHHUIO HW  O(POPMIICHUIO  PE3yIbTaTOB
CaMOCTOATENbHON pabOThI;

- KPUTEPUU OLICHKHU BBITIOJIHEHUS CAMOCTOSITENIbHONU PaOOTHI.

IV. KOHTPOJIb JOCTUXXEHUSI LIEJIEA KYPCA
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HacnopT OLCHOYHBIX CPEACTB IO JUCHUIIJINHE «XHUMUD»

OuneHouHbIe cpeacTBa —

Ne HaMMEHOBaHUe
KonTposmpyembie Koas! u 3Tansl popMupoBaHusi MPOMEKYTO
n pa3neibl / TeMbl KOMIIeTeHIIU A TeKy Ui YyHas
/ AUCHUTLTAHBI KOHTPOJIb arrecTauu
n |
PA3JEJI 1. Bsenenue 3Haer:
B Kypc XUMHUH. -CUCTEMY IIpoBepka
ATOMHO-MOJIEKYJIIPHOE XUMHUYECKOW HayKH, | TOTOBHOCTH K
yueHue Ha €€ SA3bIK; npaktuiecku | KoHTponbH
COBPEMEHHOM JTarle. -CYIIHOCTh M 3aHATUSM | ble paboThI
Tema 1.1. IIpeamer XUMHUYECKUX NeNe 1 — 8. NeNe 1 — 8
U3YYEHUS XUMUH. SIBIICHUI u | Cobecemopan | (I1P -2)
ATOMHO-MOJIEKYJIsSIpHAs IIPOLIECCOB; ue (YO-1). Teopetunuec
Teopus, ee -pons u  mecto | O6cyxeHue | Kue
IIPAKTHYECKOE XUMUHU B | BOKHBIX BOTIPOCHI
CIIOCOOHOCT
MIPUIIOKEHUE. dhopMHUpOBaHUH BOIIPOCOB, NoNel —12.
b
MaTEpUATUCTUYECKO | AUCKYCCHUs
IpeICTaBIs
ro mupoBoz3penus; | (VO-4)
Th
PA3JIEJT 2.
aJIeKBaTHY
CTpyKTypHBIE YpOBHU © Ymeer:
OpraHu3aluu -IIPUMEHSTh
COBPEMEHHO N
BellecTBa. KBaHTOBO- MOHSTHIHO-
. MYy YPOBHIO .
MEXaHWYECKHH MOAXON | = - o KaTerOpyabHbIA [IpoBepka
K OMHMCAaHHMIO CTPOCHHS | anmapar XUMHHM B | TOTOBHOCTH K
BEILIECTBA. Kay;lngm OIIMCAaHUM HAy4yHOU | mpakThuecku | KoHTpoapH
Tema 2.1.AToMHBI Ty KapTUHBI MUDA; M  3aHSATHUSM | ble paboThI
MHUpa Ha
YPOBEHb  Opramusatui | . - -IPUMEHSATh NeNe 1 - 8. NeNe 1 — 8
BEILIECTBA. xumuueckue 3Hanus | Cobecemosan | (TIP -2)
3HAHUS
Ilepnonnunocts. Tema ocHoBHEX | B onucanuu | ue (YO-1). Teopernuec
2.2. YpoBHU ., | mpupoaHbIX sBieHuil | OOCyXeHue | Kue
MOJIOXKEHUH
OpraHu3aluu U TEXHOJOTHYECKHX | BaXKHBIX BOTIPOCHI
, 3aKOHOB U
BEIICCTBA. METO0B MIPOLIECCOB; BOIIPOCOB, NoNel — 36.
Knaccugpukanus -OLICHUBATh poib | TUCKyCCUs
€CTECTBEHH .
BEWlECTB Mo TMmy | - | AOCTIOKEHUH (YO-4)
XUMHYECKOW CBSI3H. Y XMMHUYECKOW HAYKH
MATEMATH | (dhopMupoBaHUH
1 u (OTIK-1) SPMAP
HAyYHOW  KapTHHBI
PA3JIEJI 3. MUDA;
3aKOHOMEPHOCTH Bnaneer: CobecenoBan
MPOTEKAHUs -HE0OXOIUMBIM ue (YO-1).
XUMHYECKHUX o0beMoM TepMHHOB, | O6cyxaenue, | Teoperuuec
IIPOLIECCOB. CBEICHHIA 0 | aHanmu3 KHE
Tema 3.1. Xumuueckas XUMHAYECKHUX y4eOHOro BOIIPOCHI
TepMOAMHAMHUKa. Tema ABJICHUSX U | Marepuana NeNel — 36.
3.2. Xumnueckas npoueccax sl ux | npaktuyecku | UJI3  NeNe
KUHETHKA U aJIeKBaTHOTO x 3aHsaTuid Ne | 1-8
paBHOBECHE. OTIHCaHWST, 1-8.
-HaBBIKAMHU ['pynmoBas
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PA3JIEJI 4. PactBOpsI IIPAaKTHUYECKOTO JUCKYCCUs
U Jpyrue AUCTIEPCHBIC MIPUMEHEHUS (YO-4).
CHUCTEMBI. byHIaMEHTATbHBIX
Tema 4.1.0061ue XUMUYECKUX 3HAHUU
CBOMCTBA  PAaCTBOPOB. B OIMCaHUU
Konnurarusubie HAyYHOW  KapTHHBI
CBOMCTBA. MHpa;
Tema 4.2. PactBopbl -HaBbIKAMU
AJIEKTPOJIUTOB. MPEACTABJICHUS POIU
PaBHOBecus B U MecTa XUMHUHU B
pacTBopax LEJIOCTHOU CHCTEME
3JIEKTPOJIUTOB. 3HAaHUU O MUpE.
PA3JIEJL 5.
DNEKTPOXUMHUYECKHE
CHUCTEMBI U TPOIIECCHI.
Tema
5.1. Teopetnueckue
OCHOBBI JIEKTPOXHUMHUH.
3Haer:
PA3JIEJI 1. BBenenue -BO3MO>KHOCTH
B Kypc XUMHH. XUMHYECKHUX
ATOMHO-MOJIEKYJIIPHOE METO/I0B
eHue Ha UCCIIEIOBaHMUSI  Ha
¥ A [IpoBepka
COBPEMEHHOM JTarie. YpOBHE,
TOTOBHOCTHU K
Tema 1.1. Ilpeamer HEoOXOoAUMOM 1A
MPaKTUYECKU
W3y4YeHUs XUMUU. perieHus " "
ATOMHO-MOJIEKYJIsIpHas npohecCuOHaTBHBIX
1a00paTOPHBI
Teopus, ee | crmocoOHOCT | 3anay, UMEIOIINX
M 3aHSATHUSM.
MIPaKTUYECKOE b BBIABISITh | XUMHUYECKOE (TP -6) Kontponsa
IIPUIIOKEHUE. €CTECTBEHH | COJIEpIKaHUE; r HO'BOﬁ bie PabOTHI
OHAYYHYIO | -aJITOPUTMBI Py NeNe 1-8
pazbop
PA3JIEJI 2. CYILIHOCTh pELIEHUs]  TUIIOBBIX samas. (YO Teopetnuec
CTpyKTypHBIE YPOBHH | MPOOIIEM, XUMUYECKHX 3ajad, 2) ’ KHe
OpraHu3aIu BO3HHUKAIOI | MMEIOIIUX CBA3b C ' BOIIPOCHI
Brimonnenue
BemecTBa. KBaHTOBO- | UX B Xoje | MpodecCuOHAIbHBIM . | NeNel1-36.
. KOHTPOJIbHOU
MEXaHUYECKUH MoaAxoJ | mpodeccrno | U 3aavyamu: AGOTEL 110 WN/I3NeNe 1-
K OMHCAHUIO CTPOCHUS | HAIBHOU - mpaBwiia paboOTHI C p 8
pelIeHuto
BEILIECTBA. JIEATENIbHOC | BELIECTBAMU u JIP NoeNe 1-9
. 3amay (ITP-2).
Tema 2.1.AToMHBIH | TH, o0opynoBaHuEM B .
TecToBbIi
YPOBEHb OPraHU3allMU | MPUBJIEKATh | XUMHYECKOM
KOHTPOJIb
BEIIECTBA. TUTST WX | IPAaKTUKyME, (ITP-1)
[lepuonnunocts. Tema | pemieHus 3JIeMEHTapHbIE '
2.2. YPpOBHM | COOTBETCTB | CBEACHUS o
OpraHu3aIu VIOLIU’ TEXHUKE
BEIIECTBA. (dbusuko- 0€30macHOCTH;
Knaccudukanus MareMaTuue
BEIIECTB MO  THILYy | CKUU
XUMHUYECKON CBSI3U. anmnapar
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PA3JIEJ 3. | (OIIK -2) VYmMmeer:
3aKOHOMEPHOCTH -OII€HUBATh
I'pynnosas
MPOTEKAHUS BO3MO>KHOCTH
JTUCKYyCCHS,
XUMHYECKHUX XUMHUH B pEIICHUU
o0CyKIeHHe
MPOLIECCOB. po(hecCHOHATBEHBIX eLIeHIS Kountponba
Tema 3.1. Xumnueckas 3aj1ad, UMEIOIIUX p pic  PaOOTHI
3agad. (YO-
TepMoJMHamMuKa. Tema XHMHYECKOEC 4) NeNe 1-8
3.2. Xumuueckas COEpKaHUE; ' TeopeTnuec
Brimosnnenue
KHUHETHKA u -IIPUMEHSITh KHe
1abopaTOpPHBI
paBHoBecue. PA3JIEJI XMMHYECKHE SHAHUA |~ < "y | BONPOCHI
4. PacTBOpHI U Ipyrue IS pemenus | 19) B 1/_1 NeNe13-36.
JIUCTIEPCHBIE CUCTEMBI. MPAKTUYECKUX N3  NeNe
MOATOTOBKA
Tema 4.1.00mue 3a1ad; 1-8
8 oTyeTa o
CBOICTBa  PacTBOPOB. -IIPOBOJIUTH s, (TTP -6) JIP NoNe !-
Komnnmurarusaeie JJIEMEHTapHbBIE ' 19
N CobecenoBan
CBOIiCTBA. nabopaTopHbIe
ue (YO-1)
Tema 4.2. PacTtBOpBHI HCCIICIOBAHUS u
AJIEKTPOJIUTOB. OTIBITHI
PaBHoBecust B
pacTtBopax Brnaneer:
3IEKTPOJIUTOB. -HaBBIKAMH ['pynmosas
KonTposba
PA3JIEJI 3. HCIIOJIb30BaHUS JIACKYyCCUs, e DAGOTEI
DNEKTPOXUMHUYECKHE 3aKOHOB XUMHHU B | PEIICHHE NONopl 8
CHUCTEMBI U IIPOLIECCHI. peueHuu TBOPYECKUX o
Teopernuec
Tema MpOPECCUOHANIBHBIX | U e
5.1.Teoperuueckue 3aj1ad; HeCTaHjapTH |
OCHOBBI JICKTPOXUMHUH. -HaBBIKAMH BIX 3az1ay. NONEI 36
Tema 5.2.Ilpuknagasie IIPAKTUYECKOTO (YO-4). H_IB_ NO.NO
BOITPOCHI [IPUMEHEHHUS Brimosnnenue 1-8 T
AIEKTPOXUMHUHU. 3aKOHOB XUMMH; 1ab0paTOpHBI
P : PATOPHBL | 17p NoNo 1-9
-HaBBIKAMHU X pabot NeNe
MIPOBEICHUS 1-9 Hu
1a00pPaTOPHBIX MOATOTOBKA
UcCIe10BaHUI U | oT4YeTa o
omnbIToB, 0cHOBHBIMU | HUM. (TIP -6).
nprueMaMu CobecenoBan
00paboTKH u | ue (YO-1)
MIPEACTABICHUS
AKCIIEPUMEHTAIIbHBIX
JTAHHBIX;

Tumnosbie KOHTPOJIBHBIC 3aJaHNUA, MCTOINYCCKHUC MATCpHUAJIbl, OIIPCACIIAIOIINC

MPOLIETypbl OLICHUBAHUS 3HAHUN, YMEHUI U HaBBIKOB W (MJIM) ONbITA JI€ATEIbHOCTH,
a TaK)Ke KPUTEPHHM W TIOKa3aTelaH, HEOOXOIWMBIE JJIsi OIEHKM 3HAHWMA, YMEHHM,
HABBIKOB M XapaKTepH3ylollue d3Tanbl (GOPMUPOBAHHS KOMIIETEHIUMH B Mpoliecce

OCBOEHHS 00pa30BaTEIbHON NMPOrPAMMBI, MpeicTaBieHbI B [Ipuioxenun 2.
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V. CHUCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI
OcHoBHas JuTEparypa

(onexmponnvle u neuammuvie uz0anus)

1. Koposurn H.B. OO0mas xumus: y4eOHHK Ui BY30B IO TEXHUYECKUM
HanpasieHusM u crierranbHocTsiM/ H.B. KopoBur—M.: Beicr. mik., 2011.-557 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:381529&theme=FEFU

2. I'muaka H.JL. OOGmas xummws; yqe6H0e nocooue / H.JL T'muaka — M.:
KnoPyc, 2013. 749 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo: 286918&theme FEFU

3. I'muuka H.JIL. 3agaum u ynpakHeHHs 10 o01iel XxuMun: yuedHoe nocooue /
H.JL ['muaka—M.:KuoPyc,2011.-240c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:416611&theme=FEFU

4. TlaBnoB, H.H. O0mas u Heopranudeckass xumus : yueonuk.- CIIO. : Jlansp,
2011. -496 C.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/dat
a_lan+%285942%29.xml&theme=FEFU

5. Ilpecc, U.A. OcHoBbl o01el xumun: yuednoe nocodue. CIIO. : Jlans, 2012.
— 496 c.

http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_|
an/data_lan+%285944%29.xml&theme=FEFU

JonosHuTEILHAS JIUTEpPATypa
(neyammvie u 271eKMpOHHbIE UZOAHUS)

1. AxmeroB H.C. OGmias u Heoprannyeckas xumusi. YueOHuk aisa By308/H.C.
AxMmeToB. — 7-e u3gaHue, crepeotunHoe. — M.: Beicm. mk., 2008. — 743 c.
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data lan/dat
a_lan+%285909%29.xml&theme=FEFU

2. AxmeroB, H.C. JlaGopaTopHble W CEMHHApCKHUE 3aHATHSA MO OOIIeH u
HEOPTraHUYECKON XUMUU [ DIEeKTPOHHBIN pecypc]: yueoHoe nocobue / H.C. AxmeTos,
M.K. Asu3zosa, JI.U. bageiruna. CII0. : Jlans, 2014. — 368 c.

http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_|
an/data_lan+%285910%29.xml&theme=FEFU

3. baunos, JL.H. Xumus : yue6nuk / JL.H. baunos, M.C. T'yrenes, W1.JI.
[lepdunosa [u ap.]— CIIG. : Jlans, 2012. — 474 c. bnunos, JI.H. Xumus : yueOHUK
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http://lib.dvfu.ru:8080/lib/item?id=chamo:381529&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:381529&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286918&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286918&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416611&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416611&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285942%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285942%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285942%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285942%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285944%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285944%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285944%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285944%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285909%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285909%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285909%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285909%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285910%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285910%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285910%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285910%29.xml&theme=FEFU

/ JI.LH. bnunos, M.C. I'yreneB, U.JI. Tlepdunosa [u ap.]— CIIG. : Jlans, 2012. —
474 c.

http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data |
an/data_1an+%285912%29.xml&theme=FEFU

4. Vraii, S1.A. O0mas u HeopraHudeckass XUMuUs: y4eOHUK i By30B/ S.A.
VYraii. — 5-e uznanue, crepeorunHoe — M.: Beicmi. mik., 2007. — 527 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:353896 &theme=FEFU

5. CyBopoB A.B., Hukonbckuit A.b. O6mas xumust: YueOHUK ISl BYy30B. —
CII6.: Xumusnar, 2007. — 624 c.

http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/dat
a_geotar/geotar.xml.part736..xml&theme=FEFU

6. O6mas xumus: 4. 3: MeTtoauueckue ykazaHus K J1a00opaToOpHbIM paboTam
T cTyAeHTOB TexHudeckux By30B/ Coct. T.A. Kanununa. — Bnagusoctok: JIBI'TY,
2006. - 22 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo0:411362&theme=FEFU

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIUOHHOM CeTH
«HAHTepHeT»

1. Kmypxo I'.I1. Jlexkuuu no oOmielt 1 HEOPraHUYECKOW XUMHH JJISI CTYJICHTa
nepBoro Kypca Ouosiornyeckoro ¢daxkynbTeTa (0OmMI TOTOK)  [DJIEKTPOHHBIN
pecypc]: Xumuueckuit daxkynprer MI'Y. YueOHbIe MaTepHrasibl AJIsI HEXUMHUYCSCKUX
crienuaibHOCTe!. / PesxkuMm qoctymna:

http://www.chem.msu.su/rus/teaching/general.html.

2. Kopenes, KO.M., Osuapenko, B.Il. O6mas u HeopraHuyeckas XuUMHS
[DneKkTpoHHBIN pecypc]: aneKkTpoHHas Bepcus yueoHoro nocoous / FO.M. Kopenes. —
M.: N3n-Bo MockoBCKOro YHUBEPCHUTETA, — Pexum JIOCTyIIa:

http://read.newlibrary.ru/read.php/djvu=14367

3. XnebnukoB A.W., ApxanoBa W.H., HanunkoBa O.A. OOmass xumws.
['uneprekcToBoe yuebHOe nmocodue [DNeKTpOHHBIN pecypc]|: PaKyIbTET MUIIEBBIX U
xumuueckux mpousBojacTB AnTI'TY. VYueOuwie Mmarepuansl / Pexum goctymna:

http://www.chem-astu.ru/chair/study/genchem/index.html

4. OcHoBbl xumun. MHTEpHET-yueOHUK. http://www.hemi.nsu.ru/index.htm

5. I'muaka H.JI. OOmas xumus : ydeOHOe mocoOue sl BY30B OHJIAMH
http://edu-lib.net/himiya/glinka-n-I-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-
onlayn

15


http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285912%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285912%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285912%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=Lan:/usr/vtls/ChamoHome/visualizer/data_lan/data_lan+%285912%29.xml&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU%20
http://lib.dvfu.ru:8080/lib/item?id=chamo:353896&theme=FEFU%20
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geotar/geotar.xml.part736..xml&theme=FEFU%20%20%20
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geotar/geotar.xml.part736..xml&theme=FEFU%20%20%20
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geotar/geotar.xml.part736..xml&theme=FEFU%20%20%20
http://lib.dvfu.ru:8080/lib/item?id=Geotar:/usr/vtls/ChamoHome/visualizer/data_geotar/geotar.xml.part736..xml&theme=FEFU%20%20%20
http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411362&theme=FEFU
http://www.chem.msu.su/rus/teaching/general.html
http://www.chem.msu.su/rus/teaching/general.html
http://read.newlibrary.ru/read.php/djvu=14367
http://read.newlibrary.ru/read.php/djvu=14367
http://www.chem-astu.ru/chair/study/genchem/index.html
http://www.chem-astu.ru/chair/study/genchem/index.html
http://www.hemi.nsu.ru/index.htm
http://www.hemi.nsu.ru/index.htm
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn
http://edu-lib.net/himiya/glinka-n-l-obshhaya-himiya-uchebnoe-posobie-dlya-vuzov-onlayn

VIl. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCLHUTIJIMHBI

I[JIH IMPpOBCACHUA HCCHCHOB&HHﬁ, CBA3aHHBIX C BBIIIOJHCHUCM 3aJaHUA IIO0
AUCHUILIIMHC, a TaKiKC IJII OpraHu3alun CaMOCTOSITSIILHOMN pa6OTBI CTyACHTaM
AJOCTYIIHO  CICAYIOHICC O60py,Z[0BaHI/I€ H CIHCOUAJIM3UPOBAHHBIC Ka6I/IHCTLI,
COOTBCTCTBYIOIIIHC I[@ﬁCTByIOHIPIM CaHUTAPHBIM H IPOTHUBOIIOKAPHBIM HOPpMaM, a

TaKIXKC TpC6OBaHI/ISIM TEXHUKH 0€30ITaCHOCTH IIpu IIpOBCACHUN y‘I€6HLIX U HAY4YHO-

IMPOU3BOJCTBCHHLBIX pa60T:

HaunmenoBanue 060py10BaHHBIX
[IOMEUICHUI U NTOMEICHUM 15 [lepeueHns OCHOBHOTO 00OPYIOBaHUS
CaMOCTOSITETIbHOM paboThI

Momno6iok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Cxkopoctb noctyna B Muteprer 500 Mout/cek.

Uuraneuble  3ambl  HayuHoi
OMOJIMOTEKH JIB®Y c
OTKPBITBIM JOCTYIIOM K (DOHTY
(xopmyc A - yposenb 10)

MynsTiMeauiinas ayauropus: npoekrop 3-chip DLP, 10 600
ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-DZ110XE

MynbTumenuitHas ayIuTopus Panasonic; skpan 316x500 cm, 16:10 ¢ »1. mpuBOAOM;
KperuieHue HacteHHo-motonoyHoe Elpro Large Electrol
Projecta

Jlabopatopuu kadenpsl obmel, | O0opynoBanue kadeapsl OOIIEH, HEOPraHUYECKOH W

HEOPraHUYEeCKOU U | BJIEMEHTOOPTraHUYECKON XUMUHU

AIEMEHTOOPTAHUYECKON XUMUU

B nemnsx obecnieueHusi cienuaibHbIX YCIOBHM OOy4YeHHs] MHBAJIUAOB M JIMIL C
OTPaHUYCHHBIMA BO3MOXXHOCTAMH 3710poBbsi B JIBDY Bce 3manus oOopynoBaHbI
naHgycamu, JUPTaMu, MNOJABEMHUKAMH,  CIEUUAIU3UPOBAHHBIMU  MECTAMH,
OCHAILIEHHBIMU  TyaJIETHBIMH  KOMHAaTaMmH,  TaOJM4YKaMd  HMHQPOPMALMOHHO-

HABUTAIMOHHOM TMOJIEPKKH.
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IHpuiaoxenue 1

§

MMHHCTEPCTBO OBPA30BAHUS 1 HAYKH POCCUHCKOM ®EJIEPAILIN

denepanbHOE rocyJapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE
Bricmero obpa3oBaHus

«/1aJIbHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHKEHEPHAS IIKOJIA

YYEBHO-METOJUYECKOE OBECHHEYEHUE CAMOCTOSITEJIBHOM
PABOTbBI OBYUAIOLIUXCSA
Mo JUCHMILIHHE « XMMMUSD)
Hanpasiaenue noaroropku 12.03.01 IIpuGopocTpoerHue

[Ipodunb HanpaBieHus: « AKYCTUYECKHE PUOOPHI U CUCTEMBbI
®oma o0y4eHusi 04HASA

BiaaaguBocTok
2018

17



Opranmszanmsi CaMoCTOSITEJIbHON PadoThI

Komriekc OpraHu3aliuOHHO-MCTOAUYICCKHUX

CPC

MaTCpUualioB JJIs1

BHEAYAUTOPHOM BKJIIOYAET: OJOK  CaMOCTOSITEIBHOTO  M3Y4YEHUS

TEOPETUYECKOTO Kypca U OJIOK CaMOCTOSITEIbHOTO 3aKpEIUICHUs] M OCBOCHHSA
y4eOHOro MaTepHaia.

Ha camocTosiTenbHOE M3ydeHHE TEOPETUYECKOro  MaTepuana, He
paccMaTpUBaeMOro Ha ayJIUTOPHBIX 3aHATHUSX, OTBOAMUTCS 18 yacoB. B tabmure 1
IPUBEJICH MEPEUEHb BOMPOCOB MO KAXKIOMY paselny AUCIHHUIUIMHBI U BpeMsl A7
ero u3y4yeHus. B kauecTBe MCTOUHUKOB MH(POPMALIMU NPEJIaraeTcsi UCIOIb30BATh
OCHOBHYIO U JOIOJIHUTEJIbHYIO JIUTEPATypy M3 PEKOMEHIYEMOIo CHHCKa

auTepaTyphl, a Takxke ctatbu B Internet. ®opma npencraBieHus (OTYETHOCTH) —

KOHCIIEKT win pedepar. Cpoku ciauu — B cooTBeTcTBUU ¢ Tpaduxom CPC.

Taﬁ.mzma 1. Temnbl AL CaMOCTOATCIIBHOI'O U3YUYCHUA U KOHCIICKTUPOBAHUA

Hanmenosanue HanmenoBanue TEMBI s | Jlata/cpoku | Tpymoem-
Paznena CaMOCTOSTEIIBHOTO U3y4YEHHUS BBINIOJIHEHU | KOCTb (B
s yacax)

1 2 3 4
AMY Ha | OCHOBHBIC TTOHATHUSI U KOJIMYECTBEHHBIC 2
COBPEMEHHOM  JTalle | 3aKOHbl XMUMHHM M CBs3aHHble ¢ HumH | 26.09.15
(pazmen 1) pacyeThl.
3aKOHOMEPHOCTH [IpakTuueckoe " obmenaygnoe | 07.11.15 1
MPOTEKAHUS 3HaYeHHE 3aKOHOB TEPMOJAMHAMUKH U
XUMHUYECKHX KHHETUKH
nporieccoB (pazzaen 3)
PactBopel u npyrue | [IpakTrueckoe ucrnoab30BaHUE SIBJICHUM 5.12.15 1
JTUCTIEPCHBIE CUCTEMBI | TUAPONN3a,  KOAryJsiluk,  COpOIuH,
(paznmen 4) MUIIEIII000pa30BaHusl, KOJIUTATUBHBIX

CBOICTB pacTBOpPOB
DIEKTPOXUMUYECKHE | XUMHUYECCKUE HMCTOYHHUKHU toka. | 30.12.15 2
cuUcTeMbl U mporiecchl | [Ipumenenue ANEKTPOIIN3A,
(pazmen 5) CoBpeMeHHBIE METONBI  OOpBHOBI  C

KOppOo3uen
W30paHHbIe BOMPOCH | XUMHUSI METAJIOB, XUMHUsT HemeTanios, | 1.09.15 12
XUMHUH (pazzen 6) BJIEMEHThl  opraHuuecko  xummu, | 30.12.15

OpTaHHYECKHE MTOJINMEPHBIC

MaTepuabl.

Hroro 18 uac.
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Ilnan-rpa¢guk BbINOJHEHUS CAMOCTOATEIbHOM PadoThI N0 3aKPEIVICHUIO U
YCBOCHHIO JICKIMOHHOI0 Kypca

Hata/cpoku
BBITIOJTHEHUS

Bua camocrositensHOM paboThI

IIpumepHsbie
HOPMBI
BPEMEHHU Ha
BBITNIOJTHEHUE

dopma KOHTPOJIS

30.08-26.09

3aKkperieHue U U3y4eHue
TEOPETHYECKOr0 MaTepuasa
paznena 1

IToaroroska x I13 Ne 1, 2
IMoxgroroska k JIP Ne 1, 2

Pa6ota Hag otuetom o JIP Ne 1, 2
MJI3 Ne 1, KP Ne 1

Ompoc, KP Nel
IIpoBepka oTuera
o JIP, /13 Nel

12 gac.

26.09-10.10

3aKperieHue U u3y4eHue
TEOPETHYECKOr0 MaTepuasa
pasnena 2

IToxroroska k I3 Ne 3
IToaroroska x JIP Ne 3

Pabora Hag oruetom o JIP Ne 3
N3 Ne2, 3, KPNe2 3

Ompoc, KP Ne2,3
ITpoBepka oTueTOB
o JIP, J13 Ne2,3

12 yac.

10.10-7.11

3akperieHue U u3y4eHue
TEOPETHUECKOr0 MaTepuasa
pazzaena 3

IToaroroska k I13 Ne 4,5
ITonroroska x JIP Ne 4,5

Pabora nag otuerom nmo JIP Ne 4,5
N3 Ne 4,5 KP Ne 4,5

Ompoc, KP Ne 4,5
ITpoBepka oTyeTOB
o JIP, 1J13 Ne4,5

16 yac.

7.11-5.12

3akpereHne u u3y4eHue
TEOPETUIECKOT0 MaTepuaa
paznena 4

IToaroroska x I13 Ne 6, 7
ITogroroska k JIP Ne 6, 7

Pabora nag otuerom nmo JIP Ne 6, 7
N3 Ne 6, KP 6, 7

Ompoc, KP Ne 6, 7
[TIpoBepka oTueTOB
nio JIP, J13 Ne6

12 yac.

5.12-2.01

3akperieHue U u3y4eHue
TEOPETUYECKOr0 MaTepuana
pazzaena 5

ITonroroBka x I13 Ne 8, 9
ITogroroska x JIP Ne §, 9

Pa6ora Hag oryeToM mo JIP Ne 8, 9
N3 Ne 7,8, KP 8

Omnpoc, KP Ne 8
[Tposepka oTueToB
mo JIP, UJI3 Ne7, 8

16 yac.

Hroro: 68 uac.
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CamocrosiTennbHas paboTa MO OCBOEHUIO TEOPETUYECKOr0 Marepuasia B
paMKax TeM U MpoOJIeM, OCBEIIAEMBIX B IIPOLIECCE YTEHUS JIEKIUNA, OpTaHU3YETCS B
CIIEIYIONTUX HampaBJeHHsX: 1) paboTa ¢ KOHCIIEKTaMU JIEKIN; 2) TMOATOTOBKA K
MPaKTUYECKUM U JabOpaTOpHbIM 3aHATUsIM; 3) BbinosHenue M/13; 4) moarotoska
K KOHTPOJIbHBIM paboTaM; 5) MOATOTOBKA K MPOMEKYTOYHOMY TECTUPOBAHUIO; 6)
MOATOTOBKA K 3aYETYy.

3akperyieHne W H3y4YeHUE TEOPETHYECKOr0 MaTepHala IO KOHCIEKTam
JEKIUA U PEKOMEHJIYeMON JuTepaTrype MPOBOAUTCS CTYJAECHTAMH DETYJISIPHO B
TEYEHUE CEMECTPAa U KOHTPOJIUPYETCS MPU MOITYYEHUHU AOIMyCKa K Jab0OpaTopHbIM
3aHATHSAM, a TaKXkKe B XOJI€ MPAKTUYECKUX 3aHaTuil. Ha peanuszanuio 31oit hopMbl
CaMOCTOSATEILHOM pabOTHI TpeAyCMaTpUBaeTCs 36 9acoB, T.€. B CPEIHEM I10 2 Jaca
Ha KOKIYI0 JIA0OPAaTOPHYIO pabOTy U MPaKTUYECKOE 3aHSTHE.

Ha BemonmHenne 8§ WHAMBHAYAIBHBIX JOMAIIHHWX 33JaHUNA OTBOAMUTCA 32
yaca. KoHTposnbHble paOOTHl BBIMOJIHSAIOTCS B XOJE€ MPAKTHUYECKUX 3aHSITHUH.
CamocrosiTenbHast paboTa CTYJIEHTOB BKIIIOYAET TAK)KE MOJATOTOBKY U MPOBEJICHUE
MPOMEKYTOUYHOI'O TECTUpOBaHUs. Ha mMOArOTOBKY K MPOMEKYTOUHOMY KOHTPOJIIO
3HaHMK y4eOHOW mporpammoi mnpeaycmorpeHo 4 uaca. CamoTecTUpOBaHUE
(pETETUIIMOHHOE TECTUPOBAHME) MPOBOAMUTCS C ILEJIbIO 3aKpPEIUICHUs 3HaHUMN
CTYJICHTOB B TIIPOIIECCE CAMOCTOSITEILHON pabOThI, a TaKXKe ISl UX CAMOOIICHKH B

CEMECTpPE U Iepe] MPOMEKYTOUYHOM aTTECTALIMEN TT0 XUMUHU

IIpuMepHoe coagep:xaHne MeTOAUYECKUX MaTepuasioB 1 CPC

Conepmanne HHAUBUAYAJIBHBIX JOMAIITHUX 3aJlaHUH

N3 Ne 1. ATOMHO-MOJIEKYJISIPHOE YUEHUE

1. Pacuersl 1o QopmyiaM XUMHUYECKUX COCIUHEHUN WM 10 ypaBHEHUSIM
XUMHUYECKUX PEaKIU.

2. Pacuets Ha ocHOBE 3akOHOB AMY.

N3 Ne 2. Crpoenue aroMa

1. CocraBneHue eKTPOHHBIX (POpPMYJT aTOMOB, HOHOB.
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2. XapakTepUCTUKa CBOMCTB 3JIEMEHTOB U UX BAXXHEUIIUX COCIUHEHUU
Ha OCHOBAHUHU HJIEKTPOHHBIX (DOPMYI U MOJOKEHUS JIEMEHTOB B IIEPUOINYECKON
TabnuIe.

N3 Ne 3. Xumudeckas CBs3b

1. Tumnbl XUMUYECKOU CBSI3H.

2. OnpeneneHre  BaXHEWIIMX  CBOMCTB  COCIMHEHHMH HAa  OCHOBE
MPEACTABICHUN O XapaKTepe CUJl B3aUMOAECHCTBUS MEKIY YaCTUI[AMHU.

N3 Ne 4. TepmoauHaMuka

1. Pacuetsl sHepreTuueckux 3GPeKToB XUMUIECKUX U (HU3HUKO-XUMHUYECKUX
IIPOLIECCOB.

2. Pacuer cBoOomHoO#t oaHeprum [mOOca. OrmpeneneHne WHTEpBala
YCTOMYHUBOCTU COCITMHEHUM.

N3 Ne 5. Xvmuyeckass KHHETUKA U PABHOBECHE

1. PacueThl KMHETHYECKUX MMAPAMETPOB C HCIOJIH30BAaHUEM YpPaBHEHHUU U
3aKOHOB XMMHUYECKON KUHETUKH, BBIBOJIBI HA OCHOBE IPOBE/ICHHBIX PACUYETOB.

2. PacueTsl paBHOBECHBIX XapaKTEPUCTHK, OMNpPEACICHUE CMEIICHUS
paBHOBECHS.

N3 Ne 6. KonnuratuBHbIE CBOWCTBA PACTBOPOB

1. CnocoObl BbIpaKE€HUS COCTaBa PACTBOPOB.

2. Pacuetst no 3akonam Payns u Baut-I'odda.

M3 Ne 7. PaBHOBeCHs B pacTBOPAX IIEKTPOIUTOB

1. PacueT paBHOBECHBIX KOHIIEHTPAIM B pacTBOpax JJIEKTPOJIUTOB U UX
BaKHEUITUX Moka3zateneit (pH, pactTBOpuMOCTH H T.11.).

2. CocraBiieHHe HOHOOOMEHHBIX PEaKITUH.

N3 Ne 8. DnexkTpoxumust

1. Pacdyer paBHOBECHBIX MOTEHIIMAJIOB JJEKTPOJOB PA3JIMYHOIO THUIA H
onpeiesIieHUe HalpaBICHUs U TIyOUHBI MPOTEKAHUS PEIOKC-TIPOIIECCOB.

2. CocraBlieHHE CXEM M YPAaBHEHHM AJIEKTPOJHBIX PEAKIMA B XUMHUYECKHUX

HCTOYHHKAX TOKaA, IIpOoLecCax 3JICKTPOJIN3a, KOPPO3HMOHHBIX MHUKPOTaJIbBaAHOIIapaXx.
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Pacuer D.J[.C. ranmpbBaHWYECKOHN IIEMHM, KOJIMYECTBA BEIIECTB, BBIICIUBIIAXCS

(pacTBOPUBILIMXCS) HA 3JEKTPOJIaX C YYETOM BBIXOJIA MO TOKY.

3agaHus I8 NMOATOTOBKH K NMPAKTHYECKUM 3aHATUSAM

3ajaHue HA I0OM K MPAKTHYECKOMY 3aHATHIO Ne 1

[IoBTOpUTH OCHOBHBIE MOHATUS W 3aKOHBI IIKOJBHOTO Kypca  XHUMHUHU.
JlaBaTb UM OIpeAeNeHUus W HCIOJIb30BaTh B CTEXMOMETPUUECKUX pacyerax.
VY aenuTe BHUMaHHUE 3JIEMEHTAPHOW XUMHUECKON TPAaMOTHOCTH.

3agaHue HA I0M K NPAKTHYECKOMY 3aHATHIO Ne 2

[IpocmoTpeTs MaTepuan JIEKIMH, YYeOHUKA U MOJATOTOBUTHCS K CEMHHAPY-
oOcyxaeHuto 3akoHoB AMY. Mcnonas30BaTh 3TH 3aKOHBI JUIsl KAUECTBEHHOTO U
KOJIMYECTBEHHOT'O ONKCAHUSI BEIIECTB M XUMUYECKHUX MTPOLIECCOB.

3agaHue HA I0M K NPAKTHYECKOMY 3aHATHION?3

[IpocMoTpeTs MaTepuan JEKUMM, Y4YeOHHKAa W  HOJATOTOBUTBCS K
00CYXXJICHHIO YPOBHEW OpraHU3allMd BEUIECTBA, MPUPOJbI XMMHYECKOW CBA3U B
COCUHEHMSIX,  NPOTHO3MPOBAHMID  UX  XUMHUYECKHX,  (U3MUECKHUX U
(yHKIHMOHAJIBHBIX CBOMCTB.

3anaHne HA I0M K NPAKTHYECKOMY 3aHATHIO Ne 4

[IpocMoTpeTs  MaTepuan  JEKUWH, y4yeOHHKA, YSICHUTb  CYIIHOCTb
TEPMOJIUHAMHYECKOTO MOJX01a K OMUCAHUI0 XUMUYECKUX CHCTEM.

3agaHue HA 1I0M K NPAKTHYECKOMY 3aHATHIO Neb

[IoATOTOBUTBCA K PEIICHHI0 PACYETHBIX 3aJad Ha OCHOBE 3aKOHOB
XUMUYECKON KUHETHUKU U paBHOBecus. [[OHMMAaTh CMBICI 3THX 3aKOHOB, YMETb
JieaTh BBIBOJIbI HA OCHOBE PACUETHBIX JAHHBIX.

3aaHne HA I0M K NPAKTUYECKOMY 3aHATHIO Ne6

[IpocmoTpeTs MaTepual JEKUUU, YYeOHUKAa U MOJATOTOBUTHCS K PEIICHUIO
OPAKTUUECKUX 3aJad Ha OCHOBE KPHOCKOMUYECKOro, 30YIMOCKOMHYECKOTrO
OCMOMETPUYECKOTO0 METO/IA.

3agaHue HA I0M K NPAKTHYECKOMY 3aHATHIO Ne 7
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VYSACHUTB CYIIHOCTh TOMOIE€HHBIX U F€TEPOT€HHBIX PABHOBECHBIX COCTOSHUMI
B BOJIHBIX PacTBOpax 3JIEKTPOJUTOB, UX KOJMYECTBEHHOE omnucanue. Hayuntbes
IpEeICKa3bIBaTh PE3yIbTaT HOHOOOMEHHBIX PEaKIUi.

3ajaHue HA I0M K IPaKTHYecKOMY 3aHATHIO Ne3

[To maTepuasiaMm JIEKLMH, Y4EOHHKA U y4€OHOTO TOCOOUS 3aKPENUTh HABBIKU
COCTABJICHHSI ypPaBHEHHWiI, CXEM OJJIEKTPOJHBIX pEaKIui, NOATOTOBUTHCS K
PELICHUIO MPAKTUYECKUX 3aJ]au B AJIEKTPOXUMUYECKUX CUCTEMAX.

3agaHue Ha IOM K NPAKTUYECKOMY 3aHATHIO Ned

[Io maTtepuanam y4eOHUMKA M CAMOCTOSITEIBHO COCTABJIEHHOTO KOHCIEKTa
HOJIFTOTOBUTHCS K KOJUIEKTUBHOMY OOCYXJIEHHIO OCHOBHBIX (DPM3MKO-XUMHUYECKHX
CBOMCTB PacnpOCTPaHEHHBIX BBICOKOMOJIEKYJSIPHBIX COEAUMHEHUH, crocobax HX

HCCICOAOBaHUA.

le/IMeprle 3aJaHudA 1J1d NOATOTOBKH K Jlaﬁ()paTOprlM JAaHATUAM

Jlaboparopnasi pa6ora Ne 3. Onpenenenue TermioBoro 3pdexra peakuuu

l. 3anummre TEPMOXMMHUYECKHE YpPAaBHEHHs CIEAYIOIIMX  PEaKUUd |
IPOLIECCOB: a) B3aUMOJECHUCTBUS Ta3000pa3HbIX BOAOPOAA W KHUCIOpOJa C
oOpa3zoBaHueM razoo0pa3HOi Bojbl; 0) ucnapeHus: Bojabl. OXapakTepu3yuTe THUIl
CUCTEMBI U MPOLIecca B KAXJAOM CITy4ae ¢ TOUKH 3PEHUS] TEPMOIUHAMUKH.

2. PaccunTaiiTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIAEIMUTCS MPU CTOPAHHUH B

n30bITKEe Kuciopoga 1 m®

CMECH, COCTOAIIECH M3 pPaBHBIX OOBEMOB METaHa,
BOJIOPOJIa, OKCUJA YIJIEpOJa M aproHa, moJsaras, 4To BOJAa IOJIy4aeTcs B BHUJIE
napa.

3. Brpiuucnure SHTANIBNUI0O 0O0pa30BaHUS alleTUIICHA, €CIM DHTAJbIHS
cropanust €ro ( AHC%op20s(C2Hz) = —1299,6 kJ[x/MOIb.

4. Ilpm wnewnrpamusanuu 0,5 mone KOH cossiHONM KHCIOTON BBIAECIHIOCH
27, 95 xJI>x TemnoTel. PaccunTaiite, CKOJIBKO MOJIEH BOIBI 00Pa30BaJIOCh NMPU 3TOM
U TEIJIOTY PEaKMy HeUTpaanu3aiuu.

5. Ilo u3BeCTHBIM 3HAYEHUSAM TEIUIOT CropaHus rpadura u anmasza (paBHbIX

396,3 xJIx/monb u 398,197 x/[x/M0Jb, COOTBETCTBEHHO) PACCUUTANTE TETUIOBOM
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ahdext nmepexona anmasa B rpadut. Kakas u3z Mmogudukamnmii yriepoja sBiaseTcs

HanOoJiee yCTOMYUBOM NIPU CTaHJAPTHBIX YCIOBUSX?

Jlaboparopnasi paGora Ne 4. CKOpoCTh XUMHUYECKON peaKIuu

1. Yemy paBHa CpenHssI CKOPOCTh XMMUYECKON peaKInu:

2NO(F) + Oz(r) = ZNOZ(F),

ecnu HavanpHas koHueHTpanuss NO cocrasisna 0.50 monb/n, a uepes3 15 ¢
npopearuponaiio 90 % NO?

2. KakoB ¢Qusmyeckuil CMBICT KOHCTaHTBI CKOpocTH peakiuu? Kakue
(dakTOpbl BIMAIOT Ha KOHCTaHTY CKOpocTH peakuuu? Kak Bimser mpupona
pearupyromux BEIECTB HAa CKOPOCTh XxuMuyeckux peakuuii? I[lpusenute
TIPUMEDHI.

3. IloueMy Temmeparypa BIMSET Ha CKOPOCTh XHWMHUYECKUX PEaAKLU?
MoskeT 11 TeMrepaTypHbIi KO3(PGUIIUEHT CKOPOCTH XUMHYECKOM PpeaKIuu ObITh
OTPULIATENBHBIM?

4. BpiBenutre 3aBUCUMOCTh KOHCTaHTBI CKOPOCTH OT TEMIIepaTyphl B
ananmtudecko popme Ig k =1 (T).

5. Uro Ha3pIBaeTCs HSHEpruerd akTupanuu? B Kakux eIMHUIAX OHa
BbIpakaeTca? Kakas u3 AByX peakiuii MpoTeKaeT ¢ O0bIlIel CKOPOCTHIO?

CO + Hy0O = CO; + H; (oueprust aktuBanmu 98 kJ[>x/MoJIh) (1)

2HI =H; + |, (3Heprus aktuBanuu 186,4 kJ[x/Moib) (2)

Conep:kanue ayIUTOPHBIX KOHTPOJBHBIX Pa00T

KonTtpoJabnas padora Ne 1. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.Pacuersl mo ¢opmylaM XUMUYECKUX COCAMHEHUM U 10 YpaBHEHUSIM
XAMUYECKUX PEAKLIHM.

2.PacdeTsl Ha ocHOBe 3akOHOB AMY.

Kontpoabnass padora Ne 2. CtpoeHue atoma
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1.0cHOBHBIE TIOJIOKEHUSI KBAHTOBOM MexaHUKU. CocTaBlieHHUE 3JIEKTPOHHBIX
dbopmys1 aTOMOB, HOHOB.

2.XapaKTepruCTUKa CBOICTB 2JEMEHTOB M UX BAKHEHIIMX COCIWHEHHUH Ha
OCHOBAHHMH 3JIEKTPOHHBIX (POPMYINI U TOJIOKEHHUS DJIEMEHTOB B MEPUOIUYECKOMN
Tabnure.

KonTtpoJuabHas padora Ne 3. Xumuueckas CBs3b

1. Tunel XUuMUYECKON CBSI3H.

2.0mpeneneHne  BaXHEWIINX  CBOMCTB ~ COCIMHEHUH  Ha  OCHOBE
MPEACTABICHUN O XapaKTepe CUJl B3aUMOAECHCTBUS MEKIY YaCTUI[AMHU.

KonTpoabnas padora Ne 4. TepMoauHaMU4ECKUE PACUEThI

1.PacueTsl sHepreTHueckux 3(PpPEeKToB XUMUUECKUX U (PU3UKO-XUMUYECKHUX
IIPOLIECCOB.

2.Pacuer cBoOomHoW osHeprum [mOOca. Ormpenenerne HWHTEpBala
YCTOMYHUBOCTU COCTMHEHUM.

KonTpoabnasi padora Ne 5. Xumuyeckass KHHETUKA U paBHOBECHE

1.PacyeTsl KMHETHMYECKHX MapaMeTpOB C HCIIOJIb30BAHUEM YPAaBHEHUU U
3aKOHOB XMMHUYECKON KUHETUKH, BHIBOJIBI HA OCHOBE ITPOBEICHHBIX PACUYETOB.

2.PacyeTpl paBHOBECHBIX XapaKTEPUCTHUK, OMpPEIEICHHE CMEIICHHUS
PaBHOBECHSL.

KonTpoabnas padora Ne 6. KouratuBHble CBOMCTBA pacCTBOPOB

1. CiocoObI BbIpakeHUsI COCTaBa paCTBOPOB.

2. Pacuers! o 3akonam Payns u Baut-I'odda B pacTBopax 371eKTpOIUTOB U
HEDJIEKTPOJIUTOB.

KonTpoJsbHas padora Ne 7. PapHoBecHs B paCTBOpax 3JEKTPOJIUTOB

1. Pacuer paBHOBECHBIX KOHIIEHTpAIlMii B PacTBOpax JJIEKTPOIUTOB U UX
BOXHEHIMX mokazareneut (pH, pactBopuMocTtu u T.1.).

2. OTpakeHHE CYIIHOCTH HOHOOOMEHHBIX PEaKIHM B MOJIEKYJSPHBIX U
MOHHO-MOJICKYJISIPHBIX YPABHEHHUSIX.

KonTtpoJsbnas padora Ne 8. DnekTpoxumus
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1. Pacuer paBHOBECHBIX MOTEHIMAJIOB AJIEKTPOJOB PA3NIMYHOIO THUIA U
OTIpeJIeJICHUE HAMPABIICHUS U TIyOMHBI MPOTEKAHUS PEAOKC-TIPOIECCOB.

2. CocTaBjeHHE CXEM W YPaBHECHUU DJICKTPOAHBIX PEAKIIMA B XUMHUUYECKHUX
MCTOYHUKAX TOKA, MTPOLIECCAX ANEKTPOJIN3a, KOPPO3UOHHBIX MUKPOTaJbBAHOMNAPAX.
Pacuer 5./[.C. rampBaHWYECKOM IICIHM, KOJMYCCTBA BEIICCTB, BBLIACIMBIINXCS
(pacTBOpUBLIMXCS) HA 3JEKTPOIaX C YYETOM BBIXO/IA IO TOKY.

TpeOoBanussi K mnNpeacTaBjJeHMI0 HW O0(QOPMJIEHMIO Pe3yJbTATOB
CaMOCTOAATEeIbHON PadoThI

NuaguBuayajbHble JOMAIHHE 33JaHUSA  3aKJIIOYAIOTCA B PELICHUU
CUCTEMBl CIHEUUAIbHO COCTABJIEHHBIX MHOIOBapMaHTHBIX 33a/lad 10 BCEM
u3ydaeMbIM pazzenam Kypca. CTyAeHT Mody4yaeT BCE€ 3aJaHusl COrJJacCHO CBOEMY
BapuaHTy B Havaie cemecTpa. Jlyig BbIMoMHEHUS pPaOOThI  HEOOXOAMMO
M0JIb30BAaThC METOJUYECKUMH YKa3aHHUSIMHU ISl CAaMOCTOSITENbHOW palbOThl MO
Kypcy “XuMus’, 1 peKOMEHJAOBAHHBIM K U3y4YEHHUIO y4eOHbIM mocodueM ‘“‘3amauun
U ynpaxkHeHus 1o obmied xumuu” aBtop [nmnka H.JL.  BeimonnenHble B
oTaenbHOM TeTpaau WMJI3 cmaroTrcs u 3alUIIAlOTCs KAKIBIM CTYJICHTOM B YaChl
71a00paTOPHBIX 3aHATHH.

OT14eThI N0 J1A00PATOPHBIM PAad0TaM BKJIIOUAIOT: Ha3BaHUE JIaOOPaTOPHOM
paboThI, 11eJ1b, KPaTKUE TEOPETUUECKUE CBEJICHUS, MPAKTUYECKYIO YacTh (Ha3BaHUs
OTIBITOB, TAOJMIIBI U TP.), BBIBOABI MO KaXJIOMY OIBITY, a TaKXe OTBETHI Ha
KOHTPOJIbHBIE BOMPOCKl. OPopMIIsieTCss OTUET Ha CIIELMANIbHBIX OJaHKaX, 00pasiibl
KOTOPBIX MOMEIIEHbBl B METOJIMYECKUX YKa3aHUsAX. TeopeThdeckas 4acTb OTYETa
3aMoJHSAETCS IoMa, IPAKTUYecKas 4acTb O(hOpMIISIETCS BO BpeMsl 3aHATHs. 3aluTa
Ja00paTopHOI pabOThl MPOBOAUTCS aBTOMATUUECKHU 1O PE3yJIbTaTaM BBIIIOIHEHUS

TCCTOBBIX 3aHaHI/Iﬁ HJIA IINCbMCHHBIX KOHTPOJIBHBIX pa60T.

OO0Opa3upbl 0TYETOB 10 JIA00OPATOPHBLIM padoTam
OTYET IO IABOPATOPHOM PABOTE Ne 3

OIIPEAEJIEHUE TEIIJIOBOI'O D®PEKTA PEAKIIUU
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L[CJ'IB pa6OTBII OCBOUTb MECTOAUKY OKCICPUMCHTAJIBbHOI'O OIIPCACICHUA

TCIIJIOBOTI'O Sq)q)eKTa PCaKINHU HeﬁTpaHHSaHHH CUJIBHOM KHCJIOTHl CHJIbHBIM

OCHOBAHHUCM.

KPATKUE TEOPETUYECKUE OCHOBBI PABOTbI
TernoBbM 3 (HeKTOM XUMUUECKON peaKliiy Ha3bIBACTCS

O0o3HaueHue:

3akou ['ecca

CAWHUNIIBI U3MCPCHUA

0
AH46p.298

CnencrtBue u3 3akoHa [ 'ecca:

XuMHUYeCcKas peakus BO3MOKHa, ecin 1 Hee AG 4, <0

B3anMocBs3ps TepmoguHamMuuecknx GyHkmmid AG =
U3MEPSIETCS B

rae AGy.p.-

AHx.p.'

ASx.p-'

T -

u3MepsieTcs B
U3MepseTcs B

Uccnenyemas cucrema: Kuciora
Uccnenyemast peakiusi B MOJIEKYJISIPHOM BU/JIE

; OCHOBAHHE

HNonnoe ypaBHEeHUE

3akoH ['ecca a1 uccienyemMoi peakiuu

Tabmuna

TCOPCTI/I‘ICCKI/II\/’I pacdCT MUBMCHCHUA SHTAJILIIMKW U DOHTPOIIMH CUCTCMBI

[TapameTpsbl

Hcxonnrie BeniecTBa

ITpoayKThl peakuuu

AH 6. (B)*, kJI5x/MOITB

v(B)

v(B)*sH . (B)

T v(B)*aAH%6,.(B)
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AHy,, xJIx

S%(B), Jx/(monb-K)

v(8)*S%(B)

> v(B)* S%(B)

ASy,., /K

") - BCIICCTBO, YUACTBYIOIIICC B pCAKIINHN
CTaHI[apTHI)IC TCPMOIUHAMHUYICCKUC BEIINYNHBI ITPUBCACHBI B IIPUJIOKCHUHU.

Pacuer sneprumn ['mb06ca:

Briso:

OKCIIEPUMEHTAJIbHAA YACTb
Tabauma Pe3ynbTaThl SKCIIEPUMEHTOB U PACUETOB

I/IBMepeHHBIG )51 PaCUCTHLBIC
BCIINYMHBI

O0o3HaucHUS

Enunuiia
W3MEPEHHUS

3HayeHus

O0BEM KUCITOTHI

O0beM 1ienoun

KOHHCHTpaL[I/IH KHCJIOTBI

KOHI_[CHTpaIII/ISI mCJI091

HavanbHas Temneparypa

Koneunas Temmneparypa

VY nenpHAsA TEINIOEMKOCTD BOJIEI

KonuuectBo oOpasoBaBIlIeHCs
BOJIBI

Temnosoit >3dpdexT (onbITH.)"

3MeHeHnEe SHTAIbIUHK (ONBITH)

W3menenue sHTANIBINN (PACUETH)

*) Tennosoit abdext

PaCCUHUTBIBACTC:A 110

YpaBHEHUIO:

Q=(my+my) CAT+ WAT, tme m; u M; — MacChl KHUCJIOTHI M IIEIOYH
(p=1r/cm®); C — ynenbHas TEMIOEMKOCTh pPa30aBIEHHOrO BOJHOIO PacTBOPA
(Bomp1) 4,184 JIx/r'K; AT — usmenHenue temmneparypbl, W — mnocrosHHas

kanopumerpa (140,6 [x/K).

**) Usmenenune sHramsmuu: AH, ... = —

Q1072

kJ/[x/mMonb, tme Q -

Ter10Boi ()P eKT (ONBITHBIN); V - KOJIMYECTBO 0Opa30BaBIISHCS BOJIBI.
BriunciieHrie OTHOCUTENIBHOW MOTPEIIHOCTH OIbITa, %!

B (:&HO - &HOHBIT:)

a 1009

AHO
[TorpemHocTh onbITa
BriBo:
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KpuTtepun o1ieHKH BBINOJHEHUSI CAMOCTOSATEIbLHON PadoThI

Oyenusanue HJ[3 u ayoumopHwvix KOHMPOIbHLIX pabom TPOBOIUTCS TI0
KPUTEPUSIM:

ITomHOTa M Ka4eCTBO BBIIMOJHEHHBIX 3a/IaHUI;

YMeHue naBath TEOPETUUECKOE 0OOCHOBAHKE MOTYYCHHOTO PE3YIbTaTa;

Ouyenusanue 8bINOJHEHUs 1AOOPAMOPHOU pabombl U 0opMieHUs omuemda
MPOBOJAUTCS TIO KPUTEPUSIM:

[ToaroroBka K 3aHSITUSIM, BKJIIOUYAIOIIAasi OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI U
odopMIICHHE TEOPETHIECKON YacTH OTYETA.

YMeHue npaBuiibHO C(HOPMYITUPOBATH TUIIOTE3Y IKCIIEPUMEHTA.

YMeHue TpPOBOJIUTH HECIOXKHBIM XUMHUYECKHM HSKCIEPUMEHT Ha OCHOBE
METOJINYECKUX YKa3aHHUK K J1a00paTOpHBIM paboTaM.

VYMmenue aenath HAOIIOACHHS, 000OICHHUS, BEIBOIBI.

YMeHue IrpaMOTHO O(l)OpMJIHTI: OKCIICPUMCHTAJIbHBIC JTAHHBIC.
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MUHUCTEPCTBO OBPA30BAHUS U HAVKU POCCUMICKON
OEJIEPALIN
®denepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITIETO 00Opa30BaHUs
«/laibHEeBOCTOYHBIH (peepaibHbIN YHUBEPCUTET»

(IBOY)

NHKEHEPHAS HIIKOJIA

®OH/J OONEHOYHBIX CPEJCTB
M0 JUCHUILIHHE «XHMMI»
Hanpasiaenue noarorosku 12.03.01 KoncrpyupoBanue u TeXHOJIOTHS
3JIEKTPOHHBIX CPEACTB
Ipoduab (IIpoekTHPOBAHKE W TEXHOJIOTHS JJIEKTPOHHBIX CPEICTB)
dopMa NOATOTOBKH 0YHASA

BaaauBocToK
2018
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HﬂCl’[OpT OIICHOYHBIX CPEACTB IO JTUCHUILIJIUHE «XuMus»

Koa u ¢popmysiupoBka
ALH GopMy.aup dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIIeTCHIIUH
-CUCTEMY XMMHUYECKON HayKH, €€ S3bIK;
-CYIIIHOCTh XUMUYECKUX SIBJIEHUI U IIPOLIECCOB;
3Haer -poJIb U MECTO XUMHH B (POPMUPOBAHUU
OIK-1 MaTEpUATUCTUYECKOTO MUPOBO33PEHMUS;
CIOCOOHOCTh
IIPEICTABIISATh . -
-[IPUMEHSATH OHATUNHO-KaTErOpUaJIbHbIN armapaT
aJICKBaTHYIO .
XMUMHH B OIMCAHUM HAyYHOUH KapTHHBI MUPA;
COBPEMEHHOMY YPOBHIO
. -IPUMEHATh XUMUYECKUE 3HAHUS B ONUCAHUU
3HAHUN HAYy4YHYIO Ymeer 9
IIPUPOIHBIX SBJIECHUI U TEXHOJIOIMYECKUX MPOLIECCOB;
KapTUHY MUpa Ha o .
-OLIEHUBATh POJIb JOCTHKCHUM XUMUYECKON HAYKH B
OCHOBE 3HATHA (bopMHpPOBaHNN HAYYHOU KaPTUHBI MUDA;
OCHOBHBIX ITOJIOKEHUH, PMHUP Y1 P P3,
3aKOHOB ¥ METOJI0B -HEO0OXOAMMBIM 00BEMOM TEPMHHOB, CBEJICHUN O
CCTECTBCHHDIX HAYK U XMMHMYECKUX SIBICHUSX U MPOLEccax s UX
MATEMATHKI aJIeKBaTHOT'O OIMCAHMS;
-HAaBBIKAMHU [TPAKTUYECKOIO IPUMEHEHHUSI
Bianeer o
(GyHIaMEeHTaJIbHbIX XUMUUYECKUX 3HAHUI B ONIMCAHUU
Hay4YHOW KapTUHBI MUDA;
-HaBbIKAMHU IIPEJICTABJICHMS POJIM U MECTA XUMUHU B
LIEJIOCTHOW CUCTEME 3HAaHUI O MUpE.
OueHo4yHbIE CpecTBA —
HAHMEHOBaHHe
Ne | KonTposaupyembie Koabl u 3Tanbl (popMupoBaHust MPOMEKYTO
n/ | pa3aenbl / TeMbl KOMIIeTeHI U TeKylUi | YHasA
N | IMCHHUIIIHHBI KOHTPOJIb | aTTecTanu
|
crocoOHoOCT | 3HaeT:
PA3JIEJI 1. Benenue | b -CUCTEMY IIpoBepka
B KypC XUMHH. MPEJICTaBIs | XUMUYECKOM HayKH, | TOTOBHOCTH K
ATOMHO- Th €€ A3BIK; npaktudecku | KoHTpoiasH
MOJIEKYJISIPHOE YUEHHE | aIeKBaTHY | -CYIIHOCTb M 3aHATUSAM | ble pabOThI
Ha COBPEMEHHOM 10 XUMHYECKHUX NeNe 1 - 8. NeNe 1 -8
JTarne. COBPEMEHHO | SIBJICHUH U CobGecenoBan | (ITP -2)
Tema 1.1. Ilpenmer MY YPOBHIO | IIPOLIECCOB; ue (YO-1). Teopernuec
W3Y4YEHUST XUMUHU. 3HaHUI -pOJib U MECTO OO6cyxnenue | Kue
ATOMHO- Hay4HYIO XVUMHH B BAYKHBIX BOIIPOCHI
MOJICKYJISIpHAS KapTUHY dbopMupOBaHUH BOIIPOCOB, NeNel —12.
Teopus, ee MHUpa Ha MaTEPUATMCTUUYECKO | AUCKYCCHUS
MPAKTUYECKOE OCHOBE ro mupoBoz3penus; | (YO-4)
IIPUIIOKEHUE. 3HAHUS
OCHOBHBIX Ywmeer: [IpoBepka Kontponsn
PA3JIEJ 2. IIOJIOKEHUN | -TIPUMEHSTh TOTOBHOCTH K | ble pabOThI
CTpyKTypHBIE YPOBHH | , 3aKOHOB U | TIOHSTHIHO- npaktudeckn | NeNe 1 — 8
OpraHu3aluu METOJI0B KaTeropuaJlbHbII M 3aaatusm | (T1P -2)
BemecTBa. KBaHTOBO- | €CTECTBEHH | ammapaT XUMHH B NeNe 1 - 8. Teopernuec
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MEXaHHYCCKUI
MOAX0d K OITHUCAaHUIO
CTPOEHUS BEUIECTBA.
Tema 2.1.ATOMHBII
YPOBEHb OpraHU3alUN
BEIIIECTBA.
Ilepuonnunocts. Tema
2.2. YpoBHH
OopraHu3aIu
BEIIIECTBA.
Knaccudukanus
BEILIECTB I10 TUITY
XHUMHYSCKOM CBS3U.

PA3JIEJI 3.
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMUYECKHUX
MIPOLIECCOB.

Tewma 3.1.
XumMmuyeckas
TEPMOIMHAMHUKA.
Tema 3.2.
XumMmudeckas
KUHETHKA U
paBHoBecue. PA3JIEJI
4. PacTBOpEI U Ipyrue
JIUCTIEPCHBIE CUCTEMBI.
Tema 4.1.00mue
CBOICTBa PaCTBOPOB.
Konnurarusasie
CBOICTBA.

Tema 4.2. PacTBOpHI
AJIEKTPOJIUTOB.
PaBHOBecus B
pacTBopax
ANEKTPOJIUTOB.
PA3JIEJI 5.
DIEKTPOXUMHUYECKUE
CHUCTEMBI U TPOIIECCHI.
Tema

5.1. Teopetnueckue
OCHOBBI
AJIEKTPOXUMHH.

BIX HayK U
MaTEeMaTHK
u (OIIK-1)

onucanuu HayyHoit | CobecenoBaH | Kue
KapTUHBI MUPA; ne (YO-1). BOIPOCHI
-IPUMEHSATh Ob6cyxnaenne | NeNel — 36.
XUMHUYECKHE 3HAHUS | BaXKHBIX

B OIMCaHUU BOIIPOCOB,

MPUPOJHBIX SBICHUH | AUCKYyCCHUs

u Texuonorunueckux | (YO-4)

MIPOLIECCOB;

-OIICHUBATH POJIb

NOCTHKEHUM

XUMHYECKON HAYKH

B (hopmMupoBaHumn

Hay4YHON KapTUHBI

MUDA;

Bnaneer:

-HEOOXOIMMBIM

00BEMOM TEPMHUHOB,

CBEJICHUN O

XUMHYECKHUX

ABJICHUSX U CobecenoBan

npolieccax Juist X ue (YO-1).

aJIeKBaTHOTO O6cyxnenue,

OTIHCaHUS, aHaIn3 Teopetunuec
-HaBBbIKAMH yueOHOro KHe
MPAKTUIECKOTO MaTepuana BOIPOCHI
IPUMEHEHHUS npaktudeckn | NeNel — 36.
bynaameHTanbHbIX | X 3aHATHE Ne | IJI3  NoNe
XUMHUYECKHX 3HaHui | 1-8. 1-8

B OIMCaHUHU I'pynmoBas

HAYYHOU KapTHHBI JICKYCCHSI

MUDA; (YO-4).

-HaBbIKAaMH

MPEJCTaBICHUS POJIU
1 MeCTa XUMHH B
LIEJTOCTHOM CUCTEME
3HAHUU O MHpE.
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PA3JIEJI 1. Beenenue
B KypC XHUMUHU.
AToMHO-
MOJIEKYJIIPHOE yUEHUE
Ha COBPEMEHHOM
JTamne.

Tema 1.1. IIpeamer
U3Y4YECHUSI XUMUHU.
AToMHO-
MOJICKYJIIpHas
Teopus, ee
MPaKTUYECKOe
MIPUIIOKEHUE.

PA3JIEJI 2.
CTpyKTypHBIE YPOBHU
OpraHu3aIuu
BemecTtea. KBaHTOBO-
MEXaHUYEeCKUH
IMOJIXOJ] K OIHMCAHUIO
CTPOCHUS BEIIECTBA.
Tema 2.1.AToMHBIH
YPOBEHb OpraHU3aLUU
BEIICCTBA.
Ilepnonnunocts. Tema
2.2. YpoBHH
OpraHu3aIu
BEIIECTBA.
Knaccudukanms
BEILECTB 110 TUITY
XHUMHYSCKOM CBSI3U.

PA3JIEJT 3.
3aKOHOMEPHOCTH
MIPOTEKAHUS
XUMHUYECKHX
IIPOLIECCOB.

Tewma 3.1.
Xumuyeckas
TEPMOIMHAMUKA.
Tema 3.2.
Xumuueckas
KHUHETHKA U
paBHOBecue. PA3JIEJI
4. PacTBOpHI U IpyTHE

CIIOCOOHOCT
b BBISIBJISATH
€CTECTBEHH
OHAYYHYIO
CYIIHOCTh
npobiem,
BO3HHUKAIOIII
HX B XO7€
npogeccro
HaJabHOHN
JIEATENHHOC
TH,
MIPUBJICKATH
I MX
pelIeHus
COOTBETCTB
YIOLIHI
(busuko-
MaremMaTuye
CKHH
amnmapar
(OIIK -2)

3Haer:

-BO3MOXKHOCTHU
XUMHYECKHX
METOJIOB [IpoBepka
WCCJICIOBAHMSI HA TOTOBHOCTH K
YpOBHE, MPAKTHYECKU
HEOOXOAMMOM JIJIst MU
pelieHus 1a00paTOPHBI
po(heCCHOHANBHBIX | M 3aHSATHUSM.
KonTposnbu
3a7a4, MMEIOIIIX (TIP -6).
XUMHYECKOE I'pynnosoit bie paboTe!
CoJIepKaHue; 53}’(;10 NeNe 1-8
p ’ p p TeopeTnuec
-JITCOPUTMBI 3anau. (YO- e
peIIeHUs TUITOBBIX 4).
XUMHYECKUX 3a7a4, | BeimomHeHue BOTpOch!
MUMEIOILINX CBA3b C ’ KOHTPOJIbHOM NoNel—36.
P WJI3NeNe 1-
MpOoPECCUOHANIBHBIM | PabOTHI 1O 8
U 3a7]a9aMu: CIICHUIO
A P JIP NeNe 1-9
- mpaBuia pabotel ¢ | 3amau (I1P-2).
BELIECTBAMU U TecToBbIi
o0opysoBaHuEM B KOHTPOJIb
XUMHYECKOM (TTP-1).
MPAKTHUKyME,
JJIEMEHTApHbBIE
CBEJICHHUSI 110
TEXHHUKE
0€30IacHOCTH;
Ywmeer:
-OIICHUBATh
['pynnoBas
BO3MOXKHOCTH
JTUCKYCCHSI,
XUMUH B PEIICHAN
oOcyXIeHHe
npodhecCuOHaTBHBIX KonTtponsn
3a7a4, IMEIOIINX perICHHA ble PaOOTEI
’ 3anad. (YO- P
XUMHUYECKOE 4) NeNe 1-8
COZEPIKAHUE; ' Teopetnuec
s1ep ’ Brimonnenue p
-IPUMEHSTh KHE
1a00paTOPHBI
XUMHYECKUE 3HAHUS BOTIPOCHI
X pabot NeNe
JUTSL pETIICHHUS NeNe13-36.
19u
IIPAKTUYECKUX N3 NeNe
MOJITOTOBKA
Janat, oTYeTa 1o 1-8
-IIPOBOJIUTH JIP NeNe !-
pOBOA aum. (TP -6).
JIIEMEHTapHbIE 9
nabopaTopHbIe Cobecenosan
ne (YO-1)

HUCCIENOBaHUS U
OIBITHI
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JUCIIEPCHBIE CUCTEMBI.
Tema 4.1.00mue
CBOICTBa PaCTBOPOB.
Konnurarususie
CBOICTBA.

Tema 4.2. PactBopbl
AJIEKTPOJIUTOB.
PaBHoOBecus B
pacTBopax
3JIEKTPOJIUTOB.
PA3JIEJIL 5.
DNEKTPOXUMHUYECKHE
CHUCTEMBI U MPOIECCHI.
Tema
5.1.Teoperuueckue

OCHOBBI

BOITPOCHI

IIEKTPOXUMHUH.
Tema 5.2.Ilpuknagasie

AJIEKTPOXUMHUHU.

Bnaneer:
-HaBbIKAaMH
UCIIOJIb30BaHUS
3aKOHOB XMMHHU B
pelieHnn
poeCCUOHATBLHBIX
3ajad;

-HaBbIKAaMH
MPAKTUIECKOTO
IPUMEHCHHS
3aKOHOB XMIMHH;
-HaBbIKAaMH
MIPOBEICHUS
J1a00paTOPHBIX
HCCIIEIOBAHUN U
OIIBITOB, OCHOBHBIMHU
prueMaMu
00paboTKu u
Npe/ICTaBICHUS
IKCIIEPUMEHTATBHBIX
JTAHHBIX;

I'pynmosast

AUCKYCCHA,

pelieHue

;BopquKI/IX KonTpoisiba
bl€ pabOTBI

HECTAHAAPTH | \ono 1-8

BIX 3a7a4. cor
Teoperruec

(YO-4). KHep

Brinonnenue

aGopatopist | 1o\2 "o

i pabot NeNe el oo

x pal 11/1 53 NoNe

TIOArOTOBKA | 115 nene 129

OTYETAa I10

HUM. (HP '6)

CobecemoBan

ne (YO-1)

HIxayna oueHuBaHus YPOBHA ¢HOPMHPOBAHHOCTH KOMIIETEHIUM 110

AUCIHHUIIJINHE «XHUMHUD»

Koa n Jrtansl GOpMUPOBAHMA Kpurtepun Iloka3zarenu Baun
(dopmynpoBka KOMIeTeHInN bl
KOMIeTeHIInI
OIIK-1 -CHCTEMY 3HaHue: CrocoOHOCTh OTIIHYATh 45-64
CIOCOOHOCTB XUMHUYECKON -IIPOSIBIICHU I XUMHUYECKHE U (PU3UKO-
TIPEACTaBIST HayKH, €¢ 5I3bIK; XUMHUUYECKOH (hOpMBI XUMUYECKHE SIBJICHUS U
aJIeKBaTHYIO -CyIITHOCTh JIBIDKCHUS] MATEPHH B MPOLIECCHI OT IPYTUX
COBPEMEHHOMY 3HAeT XUMHYECKUX OKPY>KarolleM MHUpPE U IIPOSABJICHUI
YPOBHIO 3HaHUM (moporos ABIICHUI IIPOU3BOICTBEHHBIX MaTepUaJIbHOIO MHPA.
Hay4HYIO KapTHHY Bt MPOILIECCOB; CUCTEMAX; CrocoOHOCTh
MHpPa Ha OCHOBE ypoBeHb) | “POJIb H MECTO -XUMHYECKON (bopMynHupoBaTh U
3HAHUS OCHOBHBIX XUMUH B TEPMHUHOJIOT'UH, OOBSICHITE
TOJIOKEHUH , hopmupoBaHUH 3aKOHOMEpHOCTEH 3aKOHOMEPHOCTH
3aKOHOB U MaTepUaIUCTUYEC | MPOTEKAHUS XUMHUYECKHX SIBICHUN 1
METOJIOB KOTo XUMHYECKHUX MPOLIECCOB.
€CTECTBEHHBIX MUPOBO33PEHUS; MPOLIECCOB, METOAOB CriocoOHOCTh BH/IETh
HayK " HCCIeJOBaHMS, MECTO ¥ POJIb XUMUH
MaTeMaTuKu CIOCOOCTBYIOIINX LEJIOCTHOH cUcTEME
(hopmupoBaHUIO Hay4YHOT'O 3HAHUSA
MHPOBO33PEHUS U
€CTECTBEHHOHAYYHOMI
KapTUHBI MHpa
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-IIPUMEHATH VYmenue: CrniocoOHOCTh 65-84
MOHATUIHO- -IIPUMEHSATH UCIIOJIb30BaTh
KaTerOpUaJIbHBI | CIIOKUBIIWICS XUMHYECKHE TEPMHUHBI,
annapaT XMMUHM B | Hay4HBIH anmapar 3aKOHBI, TEOPHHU JIJIS
OIMCaHUH XUMHH B H3YYCHHUH U OIMCAHUSI XUMUUECKHX
yMeeT HAy4HOU KapTUHBI | ONUCAHUU NIPUPOAHBIX | IPOLECCOB,
(mpoxByH MHpa; SIBIICHUN 1 MPOTEKAIOIUX B
YTBIii) -IIPUMEHATH TIPOM3BOJICTBEHHBIX HOPHUPOIE U
XUMHYECKHE TIPOIIECCOB; TIPOU3BOJICTBEHHBIX
3HAHUS B -IIPUMEHATH cucTeMax
OTICAHUH TEOPETHUYECKUE U CriocoGHOCTh OLIEHWBATH
TIPAPOTHBIX (hakToNOTMUECKHE (byHIaMeHTaIbHBIE
SIBJICHUH U 3HAHMS 110 XUMUH JJIS JOCTHXKEHUST XUMUH, HX
TEXHOJIOTUUECKUX | CO3JaHMsI EIOCTHOU poiIb B COBPEMEHHOM
IPOIIECCOB; Hay4HOW KapTHHBI €CTECTBO3HAaHUH
-OLICHUBATh POJb | MHUpa
JOCTHKEHHUH -paccTaBisTh
XUMHYECKOH NPUOPUTETHI B Py
HayKH B €CTECTBEHHOHAYTIHBIX
(hopMupoBaHUU JTOCTIKECHUH
HayYHOH KapTHHEI
MHpA;
-HEOOXOJUMBIM Biagenune: Croco6noCTh TBOpueckn | 85-100
00BeMOM -HHCTPYMEHTaMH U HCTIOJIB30BaTh
TEPMHHOB, METOJlaMU XUMHUYECKHE 3HAHUS U
CBeZIeHUH 0 COBpPEMEHHOU YMEHWUsI B OMHUCAaHUU U
XUMHUYECKHX XMMHUYECKOI HAyKH ¢ 00BSICHEHUH
Baajgeer | ABJICHUSX U LebI0 (GOPMHUPOBAHUSL | XUMHUYECKHX SIBICHHUH U
(BbicOKH | MPOLECCAax UL MX | XMMHYECKOI Ky/IbTYPbl | NPOLECCOB
if) aJIeKBaTHOTO MBIIIICHUS 1
OTIMCaHWS; TTOBEICHUS
-HaBBIKAMHU
MPaKTUIECKOTO
TIPUMEHCHUS
(hyHIaMEeHTaNBHBI
X XUMHYECKIX
3HAHUH B
OIUCaHUH
Hay4HOU KapTUHBI
MUpa;
-HaBBIKAMH
MpeJCTaBICHUS
poJH 1 MecTa
XUMHHU B
LIEJIOCTHOM
cUCcTeMe 3HaHUH O
MHpE.
BIAJEET | -HaBBIKAMU Biagenune: CrocoOHOCTh YBHICTB, 85-100
(BBICOKHM | HCIIOJIb30BaHMs - XMMHYECKOit chopMyIHpoBaTh
i) 3aKOHOB XMMHUH B | TEPMUHOJIOTHEH U XHMHYECKYIO 33a]]a4y B
peleHuu MHCTPYMEHTAPUEM KOHKpPETHOH y4eOHOI
npodeccnoHanbH | MO3HABATEIHHOU WJIU IPOU3BOACTBEHHOM
BIX 337134, JIeSITEIbHOCTH XMMHUH B | CUTYallUH.
-HaBBIKAMU X0J1e y4eOHOTO CrocoOHOCTh HAUTH
MPaKTHYECKOTO npouecca v B Oyaymieil | onTHMalIbHBIA CIoco0
MPUMEHEHHUS npodeccrnoHaIbHOM peLIeHUs] XUMUUYECKOH
3aKOHOB XHMUH; JIeSITeIIbHOCTH 3a7a4M B 3aJJaHHBIX
-HaBBIKAMU YCIIOBUSIX.
MIPOBEICHUS CriocoOHOCTh
71a00paTOPHBIX OpPTraHU30BBIBATH CBOIO

HCCJIEIOBAHNUH 1
OIIBITOB,
OCHOBHBIMHU

JACATCIBHOCTD IIPpU
BBITNIOJTHCHUH
XUMHYCCKUX
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npueMamu IKCIIEPUMEHTOB
00paboTku U
MPEICTaBICHUS
9KCIIEPUMEHTAIBH
BIX JIAHHBIX;

METOIUYECKHUE MATEPHUAJIBI, OIPEAEJAIOIIUE ITPOLHEAYPY
OLHEHUBAHUA PE3YJIBTATOB OCBOEHUSA JUCIHHUITJIMHBI

I[lnanupyemble pe3yabTaThl 00y4eHHUs 1 KPUTEPUH UX OLlEHMBAHUSA

OIIK-1: cmocoOGHOCTh MPEACTaBIATh aJIEKBAaTHYI0 COBPEMEHHOMY YPOBHIO
3HAHWM HAy4dyHYI0 KapTUHY MHpa Ha OCHOBE 3HAHHUS OCHOBHBIX ITOJIOKEHU,

3aKOHOB 1 ME€TOAOB CCTCCTBCHHBIX HAYK U MATCMATUKH.

CryaeHT mojlydaeT 3a4eT [0 HWTOraM BBINOJHEHHBIX Ja0OpPaTOPHBIX
NPaKTUYECKUX W KOHTPOJIBHBIX MEPONPUATHA B CIy4dae, €CIU OH: HMEET
CUCTEMHbIE XUMUYECKUE 3HAHUS, POPMUPYIOLINE NPEACTABICHUS O MUPE B LIEJIOM,;
UMEET HEOOXOJMMBbIE HAaBBIKM MPAKTHUYECKOIO0 NPUMEHEHUS 3THUX 3HAHUU B
ONMCAHUM HAay4YHOW KapTuHbl Mupa. CTyIEHT NOJIy4aeT 3a4eT, €CJIM OH: 3HAaeT
OCHOBHBIE XUMHWYECKHE TOHATHS, 3aKOHBI W TEOPHUH, IIOHUMAET pOJIb H
BO3MOXKHOCTH XHMMHMM JJii pEHIeHUs Npo(EecCHOHAIBHBIX 3aJad, BIAJIEET
HAaBBIKAMH NPAKTHYECKOTO MPUMEHEHHUSI 3aKOHOB XUMMUH.

CtyaeHT He TMOdy4yaeT 3ayeT, €ecld OH HMeeT (parMeHTapHbIe
IIPEACTABICHUS] O TEOPETUYECKOM KYypC€ W HE yMEET NPUMEHATH HMEIOLIUECS
3HaHUS Ha TMpakTuke (B Oecene, CBOOOJAHOM M3JIOKCHUHM  Marepuaa,
bopMyJIHpPOBKE MHEHUM, CYXKIACHUN MO TOMY WJIM MHOMY Borpocy). CTyIeHT He
MOJIY4aeT 3a4€ET, €CJIM OH UMEET HE MMPOYHBIE, TOBEPXHOCTHBIE 3HAHUS 110 XUMHUHU U

HE yMEeT NMPUMEHSATh UX Ha MPAKTUKE MPHU PEIICHUH MPOPECCUOHAIIBHBIX 3aa4.

Kpurtepuu ouleHKH 3HAHMUA YMEHMH U HABBIKOB NPH TeKYyIlel MpoBepKe

OUBHKCI YCNMHbBIX 0meemaoas:
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Otrmerka "OT1anuno”

1. OTBeT HcYePIBIBAIONINI, TPaBUIIbHBIN, 000CHOBAHHBIH.

2. Marepuan WU3I0XKEH YETKO, JIOTUYECKH CBSI3aHHO, CO 3HAaHHUEM
TEPMUHOJIOTHH.

Otmerka "Xopomo"

1. OTBeT npaBUIIbHBIN, HE B MOJHOW Mepe UCUYEPITBIBAIOIIHNM.

2. Marepuain u3nokeH IpaMOTHO, IOTHYECKH 000CHOBAHHO.

OtrmMmeTKka "'Y10BJIETBOPHUTEIBHO"

1. OTBeT HEemnoNHbIN, COAECP)KUT HETOYHOCTH.

2. ITocTpoeH HECBS3HO, HE TTPABUIIBHO CPOPMYITHPOBAH.

OtmeTrka "HeynoB/jieTBOpUTEIBLHO"

1. OTBET CONEPXKUT CYIIECTBEHHBIC OIIMOKU, JEMOHCTPUPYET HE3HAHUE
WJIU HETIOHMMAaHUE CYIIECTBEHHOW YaCTU MPOrPaMMHOIO MaTepHaa.

2.HeyBepeHHO M HEBHATHO W3JIOKEH, JOMYIIEHBl TEPMUHOJIOTHYECKUE
OIITHOKH.

3. “HaBoasiiye BOIPOChl” HE BbI3BIBAIOT OTBETHOM PEAKIIMH.

Il.  Oyenxa ymenus pewamsv 3a0auu (npu ewvinoanenuu H/3 u
KOHMPOJIbHBIX pabom):

OtrMmeTka "OTan4HO"

1. Pemmenue npaBuiibHOE, 000CHOBAaHHOE, ONITUMAJILHOE.

2. JIeMOHCTpHUPYIOTCS BCE BO3MOKHbBIE BApUAHTHI PEIICHHUS 3a1ad.

3. lomyckaroTcs HETOYHOCTH B 0()OPMIICHUU PEIICHHUS.

OtmeTka "Xopomo"

1. Pemenue  mpaBUIBHOE C  HUCHOJB30BAaHHEM  TEOPETUUYECKUX
3aKOHOMEPHOCTEH.

2. JlomyckaroTcst 1-2 HecylleCTBEHHbIE OIIMOKU, HEMOJHOE OOOCHOBaHHE
pENIeHUs WK TIPEICTaBICHUE HE BCEX CIIOCOO0B €T0 PEeIeHMS.

OtMmeTKa "'Y10BJIETBOPUTEIBHO"
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1. B pemennn nonyiieHo He Oojiee OJTHOM CYIIECTBEHHOW PAcUETHOM WU
JIOTUYECKOM OIIHUOKH.

2. Pemienue He OOOCHOBAaHO, BBIMOJHEHO MEXaHHYECKH, OG(OpMIICHHE
pelieHusl He COOTBETCTBYET TPEOOBAHUSM.

Otmerka "HeynoB/ieTBOPUTEIBHO"

1. B pemenun A0nymieHbl CyIIECTBEHHbIE OIIMOKHU.

2. OtMeuaroTcst mpooesibl B TEOPETUUECKUX 3HAHUSX, a TAKXKE 3aTPyTHEHUS
B HCIIOJIb30BAaHNU ITUX 3HAHUU HA NPAKTHUKE.

I1l. Ouenka nucemennvix pabom:

Kpurepun te xe. 13 OLEHOK 3a KaKIbplii BOIPOC BBIBOJUTCS CPEIHSS
UTOT0OBas OLIEHKA 3a MMCbMEHHYIO padoTy.

1Y. Oyenka évinonneHus 1a60pamopHo20 NPaKmMuKyma.:

1. CrtyneHT pAomyckaeTrcss K BBIIOJHEHUIO JIaDOpaTOpHOW padoOThl Mpu
HaJW4YUU TOJTrOTOBJICHHOrO OJlaHKa oT4yeTta 1o JabopaTtopHoil paborte,
BKJIFOYAIOLIETO Ha3BaHME, LE€b, KPATKYI TEOPHUIO, INPAKTHYECKYI) 4YacTb C
Ha3BaHUSIMU OIBITOB, TaOJMUAMHU M T.M., a TaKX€ OTBETbl Ha KOHTPOJbHBIC
BONPOCHL. 32 MOATOTOBKY K 3aHATHIO OH noiy4aeT 50% oT Bceil cyMMbl OaJlIoB.

2. 3a mpaBUJILHOE BBIMOJIHEHUE JKCIIEPUMEHTAa U OPOpMIIEHUE OTuYeTa B
COOTBETCTBUM C TPEOOBAHUSIMHU CTABUTCS OKOHYATENIbHAsI OLIEHKA. 3amuTa padoT
MPOBOAUTCS aBTOMAaTUYECKH 1O PE3yJIbTaTaM TECTOBBIX 33JaHU M KOHTPOJIbHBIX
pabor.

3. JlaGopaTOpHBII MPAKTUKYM CYHTAETCS BBITIOJHEHHBIM, €CIIA CTYACHT
0TpaboTal U 3alIUTHII BCE padOThI, HAOPaB MPU ’TOM MUHUMAILHO HEOOXOAUMYIO

CyMMYy OQJIJIOB

IIpuMmepHbIi nepevyeHsb oueHOYHBIX cpeacts (0OC)

1. CobGecenoBanne (YO-1) (CpenctBo KOHTPOJISA, OPTaHM30BAaHHOE KakK
cnenuanbHas Oecena mpernojaBaTels ¢ 00yJaromMMCS Ha TEMbI, CBSI3aHHBIE C

U3y4aeMoil JUCIUIUIMHOW, W pAacCUYMTAaHHOE Ha BBIICHEHHE O0BbeMa 3HAHUMN
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oOy4aronierocst o omnpeeIeHHOMY paszieny, TeMe, npodieMe u T.1.) - Bompocsl
1o TeMam/pas3ziesiam JTUCHUILITUHBI.

3. I'pymmoBas quckyccus (YO-4) (I'pyrmoBast TUCKYCCHS BKITFOYAET OOyUCHHE
B TMpoliecce OOCYXJICHHUS CIIOPHBIX BOMPOCOB, NPOOJIEM U OIECHKY YMEHHUU
apryMEHTHPOBaTh COOCTBEHHYIO TOUKY 3peHHUs. - TeMa, BOPOCHI sl 00CYXKICHUS.
3agaHus 1Sl TOATOTOBKH.

4. Tectr (IIP-1) (Cucrema cTaHIapTU3UPOBAHHBIX 3aJaHHM, MMO3BOJIAIONIAS
aBTOMATU3UPOBATh TMPOIEAYPY M3MEpPEHUsS YPOBHS 3HAHUA ©  yMCHHM
oOyuaronierocs) - oH/ TECTOBBIX 3aIaHHI.

5.. Kontponbnas pabdorta (I1P-2)(CpenctBo mpoBepKd yMEHUN NPUMEHSTH
MOJy4YEeHHBIC 3HAHUS JIA pPEHICHHs 3a7ad OIpPENeJCHHOTO TUIa M0 TeMe WU
pazneny) - KoMIIeKkT KOHTPOJIbHBIX 3a/IaHU 110 BapUAHTaM.

6. Jlabopatopnas pabora (IIP -6).(CpenctBo st 3akpervieHUs U
MPAKTHYECKOTO OCBOCHHUS MaTepHalia Mo ONpeaeTeHHOMY paszzeny) - Kommiekt
71a00paTOPHBIX 3a/IaHUM MPECTABICH B PUIIOKEHUH 3.

7. NupuBuayanbHble noMamHue 3afgaHus (CpencTBo A 3aKpeIUIeHUS |
MIPAKTUYECKOT0 OCBOCHUS MaTepHalia, JOBEICHHUS] YMEHUM IO YPOBHS HABBIKOB).

7. 3auder (CpeAcTBO MPOMEKYTOUHOIO KOHTPOJiA) — Bompocsl Kk 3adery,

00Opa3sIibl 3a4ETHBIX 3a]1a4.

OueHoYHbIE CPeCTBA ISl IPOMEXKYTOYHON aTTecTAluU
Bonpocsl k 3auery

1. IIpeamer wu3ydyeHuss xumuu. CBA3b C JApyruMu Haykamu. Poib
JIOCTUKEHUM XUMHHU B Pa3BUTUU MHKPODJICKTPOHUKUA U CO3JaHUU COBPEMEHHBIX
AJIEKTPOHHBIX CPENICTB.

2. ATOMHO-MOJEKYJISIPHOE  yYEHHME HAa  COBPEMEHHOM  JTarle.
KonnuecTBeHHbIE COOTHOIICHUS B XUMHU. 3aKOH COXpaHEHUS MaTepuu Kak
dbyHIaMEHTAIbHBIN 3aKOH €CTECTBO3HAHUSI.

3. BemectBo, Kak OCHOBHas xumuueckas cucrema. Kraccudukamms

BEIIIECTB. XMMHYCCKast HICHTHU(UKAITHS.
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4. Meronpl aHanmu3a BemecTB. UucToTa BELIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa.

5. CTpyKTypHblE ypOBHHM OpraHU3allMM BEIIECTBA, UX HUEpapXusl.
JIMCKpPETHOCTH U HEMPEPBHIBHOCTH B MIPUPOJIE.

6. KBaHTOBO-mMexaHnueckass Mojenp artoma. KopycCKynsipHO-BOJHOBOM
Tyanu3M. BeposiTHOCTHBIE IPENCTABICHUS B KBAHTOBOM MEXAHUKE.

7. 3anonnenune AQO »snexkrpoHamu. Ilpunnmn Ilaynmu. IlpaBuno XyHpa.
[IpyHIMO HaWMEHbIIEH HSHEPrUM. OJECKTPOHHAS €MKOCTh JHEPreTUYECKUX
YPOBHEHU.

8. I[lepuoanueckuii 3axkon J1.11. MenneneeBa, ero gpusznueckoe 000CHOBaHHE.
[lepuonyHOCTh KaK (pyHIaMEHTaIbHOE CBOMCTBO MAaTEPHUHU.

9. KoBasentHass cBsa3b ¢ no3unuid meroga BC. HampaBineHHocTh u
HACBIIIAEMOCTh KOBAJIEHTHOM cBsA3U. [ mOpuauzanus. ['eomeTpus MOJEKyI.

10. IlpencraBnenue o MeTOAE MOJEKYJSIpHBIX opOutanei. ['paduueckoe
U300pKEHUE MOJICKYJSIPHBIX opOuTaneil. [IpuHIMN pacHieruieHus aTOMHBIX
opOuTaneil B MOJEKYJISIpHbIE IPH 00pa3zoBaHuu MoJieKyJl. [lopsanok cBs3u.

11. HagMonekynsipHblii ypOBEHb OpraHW3alliM  BEHIECTBA. THIIbI
MEKMOJIEKYJIIPHBIX B3AUMOJACUCTBHM.

12. KommiaexkcHbIE COeOUHEHHS. XHMMHWYECKas CBI3b B KOMIIJIEKCAX.
Y CTOMYMBOCTH KOMIUIEKCOB.

13. YpoBeHb MakpohopMm B CTPYKTYpPHOW OpraHU3AlMM BEIIECTBA. THIbI
KPUCTAJUIMYECKUX PEIETOK, UX CPABHUTEIBHAS XapaKTEPUCTHKA.

14. TlondaTre O 30HHOW TEOPUU KPUCTALIOB. MeTailuibl, NOJyIPOBOIHHUKH,
JIUPJEKTpUKU. TBepable 2yekTpoduthl. Kunkue kpuctamibl. JledekTsl B
KpHCTaJIax.

15. Xwumuueckad TepMOJMHAMUKA. TepMOAMHAMUYECKHUE  CHUCTEMBI,
mpoIecchl, mapameTpbl. @DOYHKIUU COCTOSIHUS, UX (U3UYECKUM  CMBICI,
pa3MEpHOCTh W TOPSIOK HM3MEHEHHUS B XUMHUYECKHUX TMporeccax u (Ha30BBIX

nepexojiax.
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16. 3akoHbl TepMOoxuMHM, Kak cieacteue | Hawama tepMmoauHamukd. Mx
UCIIOJIb30BaHUE B XUMUHU.

17. TepMOgMHAMHYECKUN U CTATUCTUYECKUMN NOAXOJ K TPAKTOBKE IOHATHUS
“aTponus”’. BeposSTHOCTh Kak arpuOyT CIOXKHBIX cucteM. O COOTHOILIEHUU
nopsiika U Oecropsifika B IpUpPO/IE.

18. VYcmoBus caMOIPOM3BOJBHOIO NPOTEKAHUS XHMHUYECKHX PEaKLUU.
N3menenue cBoOoHOM sHeprun ['m66ca kak Mepa XUMHYECKOTO CPOJICTBA.

19. CxopocTh XUMHUYECKHX peakiuil. MakTopbl, BIUSAIOMINE HAa CKOPOCTb.
OCHOBHBIE 3aBUCHMOCTH, UX MATEMAaTUYECKOE BBIPAKECHUE.

20. OHeprusa aktuBanuu, €€ poib. [IoHATHE aKTUBHPOBAHHOTO KOMILIEKCA.
DHepreTuyecKue JuarpamMmMel.

2]1. Karamu3 B MNOpPUPOIHBIX M HCKYCCTBEHHBIX CHCTEMax. MexaHu3Mm
peakiuii. KommiementapHocTs. KonebaTenbHbIe peakiiuu.

22. VYcnoBus XMMHYECKOTO paBHOBecHs. KOHCTaHTa XMMHYECKOTO
paBHOBecHsl, ee puznyeckuil cmbica. CocoObl CMEIIEHUsI PABHOBECHSI.

23. PactBopsl. Knaccudukaius pactBopoB. CriocoObl BBIpaKEHHSI COCTaBa
pacTtBOpoB. TepMOAMHAMUKA ITPOLECCA PACTBOPEHUS.

24. KoyunratuBHBIE CBOMCTBA pacTBOPOB. McnoMb30BaHNE KOJUIMTATUBHBIX
CBOWCTB B TEXHOJIOTHSIX.

25. DAeKTpoauTHYECKas nuccoluanus, ee npuuuHbl. CHIbHBIE U Ciia0ble
ANEKTPOJIUTHL. 3akOH pas3BeneHus OcrtBanpaa. BiusgHue OJHOMMEHHBIX U
Pa3HOMMEHHBIX MOHOB HA CTENIEHb UCCOLUALINH.

26. DneKTpoJUTHIECKas quccouuanus Boabsl. NoHHOE mpou3BeneHUE BOMbIL,
pH Ikana pH. U3mepenue pH.

27. I'mpponus. CreneHb U KOHCTaHTa ruaponu3a. [logaBienue u ycuieHue
TUAPOIN3A.

28. llonstne o gucnepcHblx cucremax. Kommouasl, (akTopsl,
cTaOWiIM3upyIoUMe KoJulougHele  cucteMbl. Kommouasl B mpupoae W

TCXHOJIOTHYCCKUX CUCTEMAX.
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29. OKuCIUTEIBbHO-BOCCTAaHOBUTENBHBIE ITpoliecChl. Bonopoanas mkana
noTeHuanos. OnpeaesieHne HallpaBIeHus IPOTEKaHUs PELOKC-IIPOLIECCOB.

30. Knaccuduxamust 3I€KTpOJOB MO  MEXaHU3MY  YCTaHOBJICHUS
IEKTPOJHOr0 NOTeHIHana. YpaBHenue HepHera.

31. XuMHYeCKHE HCTOYHUKH TOKA. YCTPOWCTBO M IPUHLHUI JACHCTBHS.
[MpunuunuanpHOE pa3nuuue ¢ O0IKe 3aKOHOMEPHOCTH. JlocToMHCTBa u
HeJoCTaTKu. [lepcreKTUBBI NCTIOIB30BaHMS.

32. Onextponu3. IlocnenoBaTeabHOCTh pa3psAIKM HMOHOB W MOJEKYJ Ha
anekTpoaax. [IpuMenenune anekTpoansa. XeMOTpOHHUKA.

33. Koppo3uss MeramioB, KiacCU(PUKAIMS KOPPO3UOHHBIX IPOLIECCOB.
Kunerrka u TepMogHaAMUKa KOPPO3UU.

34. OcHOBHbBIE NMPUHIMIBI 3aIIUTH METAUIOB OT KOPPO3UHU. MIHTUOUTOPBI.
HecoBMecTUMOCTh MaTE€pHaOB B KOHCTPYKIIHSIX.

35. XuMHsI METAJUIOB M TNOJYyNPOBOJHHUKOB. CHHTE3 HOBBIX MAaTE€pHUAIIOB.
[TosynpoBOHUKOBBIE COeTMHEHHSI. KOMIO3UTBL.

36. CaepxmpoBoasmue wmatepuansl. Dapdop, TexHUYECKass KepaMHKa.
Crexia. Cutauisl.

37. OcoOEHHOCTM TEOpUHM CTPOEHUS W KIACCU(PUKALMH OPraHHUYECKUX
COECIVHEHNH.

38. Opranudeckue MOIUMEPHBIE MAaTEpHUAIbl, MX CTPYKTypa, CBOMCTBA.
[IpuMeHeHre noJIMMEepPOB B MUKPOAJIEKTPOHUKE U 3JIEKTPOHHOU TEXHUKE.

39. Xumusa wu okosnorus. IloTeHnmaneHble W peanbHbIE BpEIHBIC
NOCJIEICTBUASL XUMHUYECKUX IPOLIECCOB, HCIOJIB3YEMBIX B  IMPOMBIIIIEHHOCTH,

BO3MOKHOCTHU XMMHH B UX YCTPAHCHUMU.

IIpumepsl 3a4eTHBIX 32124

1. AHTHGPU3 TOTOBIT cMeleHrueM Bobl ¥ dTrieHI Ko (CH2OH) ». Ipu

KaKOM TeMmneparype MO>KHO OCTaBJIsITh MAIIMHY Ha yJule, He 00sCh “3aMOpPO3UTh”
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JIBUTATENlb, €CIM CHCcTeMa oOXxJaxkzaeHus 3amnoinHeHa 40 % pacTtBopom
ATUIICHTITUKOJIS?

2. Bo3MorkHa 1 koppo3ust osoBa mpu pH = 6 Bo BnaxxHoM Bo3ayxe? OTBeT
COIIPOBOJIUTE PACUETOM PpA3HOCTU TOTCHIMATIOB MHKpPOTaJIbBaHONAphl U
YPaBHEHUSIMH JJICKTPOHBIX PEAKIIHH.

3. O0beM pe3nHOBOWM Kamepbl aBTOMOOWJIBHOHM IIMHBI paBeH 25 JIUTPOB,
naBiieHue B Hell — 5 atmocdep. Onpenenure Maccy Bo3ayXa B aBTOMOOMIJIBHOM
xamepe npu + 25°C.

4. B TexHHMKe Hallel NPUMEHEHHE HOBBIH XUMHUYECKUN HCTOUYHUK

TOKAa:
(<) Li | HeBO MBI pacTBop | CuO(+). ToxooOpa3yrommas peakust JJIst

HETO:
CuO + 2Li = Cu + Li,O. Onpenemure AG®,9 mi1st peakuum u 3.1.C.

anemMeHTa. OOBICHUTE XMMHU3M IIPOTEKAIOIINX B YCTPOHCTBE MPOIIECCOB.

IIpumep 3a4eTHOrO 3a1aHUA

MUHUCTEPCTBO OBPA30BAHU S U HAYKH POCCUMCKOM ®EJEPALIUNA
denepanbHOE TOCYyIapCTBEHHOE aBTOHOMHOE 00pa30BaTesIbHOE yUPEXKICHUE

BbICILIEr0 00pa3oBaHUs
«/laabHeBOCTOYHBIN (heepanbHbIA YHUBEPCUTET)
[IIkosia ecTecTBEHHBIX HAYK

11.03.03 «KoHcTpyrpoBaHUE M TEXHOJIOTUS 3JIEKTPOHHBIX CPEACTBY»
Jucrunnmza «XuMusi»
®opma o0yueHHs OYHas
Cemectp 1 201 -201 _ yueGHOrO roma
Peanu3syromas kageapa — ob1eil., HEOPraHUIECKOM. U 3JIEMEHTOOTPraHuYeCKO XUMUU

3adyeTHOE 3aaHHE

1. [IpeaMet u3ydeHust XuMuu. Poab JOCTHXKEHUN XUMUU B Pa3BUTHH
MHUKPOZJIEKTPOHHUKH U 3JEKTPOHHOM amnmaparypbl. ATOMHO-MOJIEKYJIIPHOE YUCHUE
Ha COBPEMEHHOM JTarie.

2. pH xenynounoro coka oxoisio 0,9. Beruuciaure KoHIEHTpauo (MOJIb/T)

COJITHOM KUCJIOTHI B HEM.
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3. 3amauva. Paccuurtarh JIMHY, HA KOTOPYIO MEpPEABUHYNAch rpaHuna Hg —

2

PaCTBOpP B 3JICKTPOHHOM CUHCTUHMKC BPCMCHHU C S KalluJuIpa = 1 Mm , CCJIM 4YCpPC3

CYETYHK npoIwIo 26,8 pA -4 snexTpudectsa. IlnoTHOCTS pTyTH paBHa 13,55 r/ems.

3aB. kadeapon Kamyctuna A A.

MLII. (1Koms)

OueHouHbIe cpeCTBA ISl TEKYLIEH aTTecTAlNU

Bonpocsl cobecenoBanuii

PA3JIEJI 1. BBeneHue B Kypc XUMHHM ATOMHO-MOJIEKYJISIPHOE Y4YeHHUE
HA COBPEMEHHOM JTare.

Tema 1.1. IIpeameTt u3yuyeHuss XMuMUHM. ATOMHO-MOJIEKYJISIPHAS TEOPHUS,

€€ IIPAKTHYECKOC ITPUJIOKCHUC.

1. JaiiTe onpeaeneHust aToMy, MOJIEKYJIE, HOHY, SKBUBAJICHTY.

2. Uro Takoe akTop »sKBUBajIeHTHOCcTU? YTO Takoe ycloBHas
gactuna?

3. Yto Takoe Moib? Yucino ABoraapo.

4, Kakyro mnbopmarmio HeceT Xxumuieckas (Gopmyiia COCTUHEHHS U

XUMHYECKOE ypaBHEHUE?

5. ChopmynupyiiTe OCHOBHBIC CTEXHOMETPHUECKUE 3aKOHBI M JaiiTe
UM OOBSICHEHUS C TOUKHU 3peHust AMY.

PA3JIEJI 2 CTpyKkTypHbIe YPOBHM OpPraHu3anum BemecTtsa. KBaHTOBO-

MeXaHMYeCKHH MOAX0/] K ONMUCAHHNIO CTpocHHUA BEIIICCTBA.

Tema 2.1. ATtomHBIH  ypoBeHb  OpraHM3aluM  BelllecTBa.
Ilepuoan4HOCTD.
1. Jlaiite omnpeneneHuss CAEAYIOWIMUX IOHIATUNA: aTOM, DJJEKTPOH,

MPOTOH, HEUTPOH, 3aps] A1pa, aTOMHAs Macca, U30TOI, HYKJIU/.
2. UTo MOHMMAIOT TOJ TEPMHUHAMH: BOJIHOBas (YHKIIMSA, aTOMHAas

opOuTanb, 3JEKTPOHHAS] KOHPUTYpalus aToma?
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3. KBaHTOBBIE UnCIa U IPUHLUIIBI KBAHTOBAHMSI.

4, B 1uem npuunHa neproIUuIHOCTH?

Tema 2.2. YpoBHu opranu3zanuu BeuectBa. Kitaccudgukanus Bemects
110 THIIY XMMH4Y€CKO# CBSA3H.

S. HazoBuTe ypoBHM OpraHu3aluy BELIECTBA.

6. Tunel XMMHYECKOTO B3aUMOJECUCTBUS HAa MOJEKYJSIPHOM YPOBHE
OpraHU3allM{ BEIIECTBA, UX NPUHIUIIHNAIBHOE Pa3IndHe.

7. OCHOBHBIE XapaKTEPUCTUKHA KOBAJICHTHOM CBS3H.

8. [TpuunHa o00pa30BaHUS XUMHYECKOM CBA3U. OHEpreTuyeckas

AuarpamMmMa MOJICKYJIbI BOOOPOaa.

Q. THUIIBI MEXKMOJIEKYIIIPHBIX B3AMMOICCTBAMN.
10.  OcoOeHHOCTH HAAMOJIEKYJSPHOIO YPOBHS OPraHM3allMM BELIECTBA.
11.  YposeHsb Makpo(hopM. ComnocraBienue OCHOBHBIX

MAaKpPOCKOIIMYECKUX CBOWCTB W THUNOB XHWMHYECKOTO B3aUMOJICHCTBHS B
KpUCTaJIax.

PA3JAEJI 3. 3akoHOMEpPHOCTH NPOTEKAHUA XUMHYECKHUX MPOLECCOB.

Tema 3.1. XumMudeckasi TepMOJAMHAMHUKA.

1. JlaiiTe ompenenieHUs CHEAYIOIIUX MOHATHNA: (DYHKIIMH COCTOSIHUS,
napameTpbl COCTOSIHUS, CTaHJAPTHBIE YCIOBUS, TEPMOXUMHUS, TEMIOBOU 3PPEKT
peaKImH.

2. Yro Takoe HHTaNbOUS OOpa30BaHUS BEUIECTBA, SHTAJBIUA

XUMHUYECKOM PEaKIUU, SHTAIBITMHHBIA (akTop?

3. Kakyro nndopmariio HecyT TepMOXHUMHUYECKUE YPABHEHUS?
4, Jaiite GpopmynrpoBkHu 1 Hayana TEPMOAMHAMUKH.
5. KakoB cmbicn (pyHKIIMM SHTpONHMH B XHUMHYECKoW peakuuu? YUto

TaKO€ SHTPONUUHBIN (aKkTOp?

6. Haiite ¢dopMyIupoBKHM 2 Hayaja TEPMOJWHAMUKH W TEOPEMBI
Hepncra.

Tema 3.2. XuMuueckasi KHHETHKA U XUMHUYECKOe PABHOBeCHE.

1. JlaiiTe onpeneneHus CAEAYIOMMNX MOHITUNA: CKOPOCTh XMMUYECKOU
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peaKiuu, KOHCTAaHTa CKOPOCTH PEaKIMH, TOPSAOK PEaKIuh, TEeMIEePaTypHBIH
KO3 PUITUCHT, MOJIEKYJISIPHOCTD, YHEPTHUS aKTUBAIUH.

2. Haiite GopMynHpoBKY 3aKOHA IEHCTBYIOIINX Macc.

3. Haiite  dopmynupoBky mnpaBwia Banr-T'odpda. 3anummwure

ypaBHEHHE AppeHuyca.

4. B yem paznuume Mexay oOpaTUMONl M HEOOpaTHUCOW XMMHYECKON
peakuunein?

S. Yro Takoe XMMHUYECKOE PABHOBECHE C TOUKH 3PEHUSI KUHETUKU?

6. BrIpakeHre KOHCTAHTBI paBHOBECHs. PaBHOBECHas KOHLIEHTPALIMS
BEILIECTBA.

7. ['oMOreHHOE 1 reTEpOreHHOE PABHOBECHE.

8. Cwmenienue paBHoBecus. [Ipunnun Jle [laTense.

PA3JIEJI 4. PacTBOpBI M Ipyrue AUCIEePCHbIE CHCTEMBbI.

Tema 4.1. O61mme cBoiicTBa pacTBopoB. KossiMmraTuBHble cBoiicTBA.

1. JlaliTe onpenesieHus CIEAYIOIUX IIOHATUI: PACTBOP PaCTBOPUTEIID,
pPacTBOPEHHOE BEILIECTBO, JIUCIIEPCHBIE CHUCTEMbI, JHCIEepcHas ((aza Hu
IUCIIEpCUOHHAs Cpela.

2. Knaccudukanus qucnepcHbIX CUCTEM.

3 CriocoObl BbIpa)KE€HUS COCTaBa PaCTBOPOB.

4 JlaBiieHKe HACBIILIEHHOTO I1apa HaJl pACTBOPOM.

S. 3aMep3aHue U KUIIEHUE PacTBOpa.

6 Huddysus u ocMoc B pacTBopax.

7 3akonsl Payns u Bant N'odda. M3oTonnuecknii koapduiiueHt.

Tema 4.2. PactBopbl 3jekTposuToB. PaBHOBecusi B pacTBopax
3JIEKTPOJIMTOB.

1. Jaiite ompeneneHuss CAEAYIOUMM IOHATUAM: JJIEKTPOJIUTUYECKAS
JTUCCOIMAIIMS, DJICKTPOJUT, CHUJIBHBIM M CJIaObId  DJIEKTPOJIUT, CTENECHBb
JIUCCOLMALMY, KOHCTAHTA TMCCOLUALINH.

2. B duem npuunHa aucconuanuu’?

3. [Toyemy AIEKTPOIUTHI Ha3BIBAIOT IPOBOJHUKAMH 2 poja?
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4. Uro HazpiBalOT pasBeneHueM pactBopa? Chopmynupyiite 3aKoH
pazsesieHnst OcTBanbaA.
S. YTto mMNOHMMAIOT TOJ PacTBOPUMOCTHIO BemiecTBa? UTo Takoe

IPOU3BEICHUE PACTBOPUMOCTH?

6. YTo Takoe MOHHOE MPOU3BECHUE BOJIbI, BOAOPOIHBIN MOKA3aTENb?
7. YeM OTIMYArOTCS PEaKIvs HEeITPATH3AIUU U TaIpon3a?
8. CymHOCTh HOHOOOMEHHBIX PEaKIUid. Y CJI0BUS UX MPOTEKAHUS.

PA3JIEJI 5. DyiekTpoXMMH4YeCKHe CHCTeMbI U MPOLECChI.

Tema 5.1. TeopeTuueckue 0CHOBBI JIEKTPOXUMHMH.

8. JlaiiTe ompenelieHUs  CIACAYIOMIMX TOHATHW: OKHUCIUTEIIBHO-
BOCCTAHOBHUTEIILHBIC peakiuu, CTEIICHb OKHCJICHHS, OKHCJIUTEND,
BOCCTAaHOBUTEIIb.

Q. Yro Takoe 3eKTpoa?

10. KakoBbI mpuurHBI BO3HUKHOBEHUS JIEKTPOJHOIO NOTEHIHAIA?

11. YTo Takoe CTaHIAPTHBIN JIEKTPOIHBIA MOTCHIIAAI?

12. UYto mpencraBiseT co0OW HOPMAJbHBI BOJOPOJHBIA SJIEKTPOI,

BOJOPO/IHA IIKAJIa HOTCHIMAIOB?

13.  Kakue QaxTopsl BIUSIOT HA BEIWYUHY JIEKTPOIHOTO MOTEHIIHAa?
®opmyna HepHcera.

14. Kak omnpenenuTh HampaBiIeHUE MPOTEKAHUS  OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHOU peakuuu? CBs3b MEXIY TEPMOJAMHAMUYECKUMU (PYHKIUSIMH
Y Pa3HOCTHIO OTEHIIMAIOB CUCTEMBI..

Tema 5.2. [Ipukiiagubie BONPOCHI 3JIEKTPOXUMHUM.

9. JlaiiTe omnpeneneHus CHEAYIOINM TOHSTUSAM: TajlbBaHUYECKUN
AJIEMEHT. XMMHWYECKMI HWCTOYHHK TOKA, JJIEKTPOJABHIKYIAS CHJIA 3IIEMEHTA,

ANEKTPOJU3, aHOA (MHEPTHBIM M PACTBOPHUMBIN), KaTOMA, SJIEKTPOXUMUYECKHUM

DKBUBAJICHT.
10.  Kak mmeputs 3/IC ranpBanundeckoro anemerTa? Uro takoe DJ1C?
11.  TlocnmenoBaTeabHOCTh Pa3pAIKA MOHOB U MOJIEKYJI Ha DJIEKTPOIaX,

12.  3akonsr Qapanes.
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13. B 4em oTinuMe 37IEKTPOXUMUYECKON KOPPO3UH OT XMMHYECKOM?

14.  KakoBbl NPUYUHBI BO3HUKHOBEHUS KOPPO3UOHHBIX
MUKpOrajibBaHonap?

15.  daxTophl, BIUSIONINE HA CKOPOCTH KOPPO3HH.

16.  Kak MOXHO 3alUTUTh METAIT OT KOPPO3UH?

IlepeyeHb IMCKYCCHOHHBIX BOIIPOCOB /IJIsl TPYNIIOBOM TUCKYCCUH

PA3/EJI 1. BBenenue B Kypc XMMUM ATOMHO-MOJIEKYJ/ISIDHOE YYeHHE HA
COBPEMEHHOM JTale.
Tema 1.1. IIpeamer udyyeHusi XMuMUH. ATOMHO-MOJICKYJISIPHASI TEOPHUH,

€€ IIPAKTHYECCKOC IPUJIOKCHHUC.

1. CopaBennuB JM 3aKOH COXPAaHEHHsSI MacChl, €CIIM Y4ecTb (OpMyIy
OliHITeHHA?

2. CymecTByeT JI 3aKOH TIOCTOSIHCTBA COCTaBa?

3. Kakue 3KCrepuMeHTAIbHBIE JOKA3aTENbCTBA MOKHO MPUBECTU B MOJIb3Y
€IMHCTBA BeliecTsa BeemenHon?

PA3AEJI 2. CtpyKkTypHbI¢ YPOBHM Opranu3anuu seumecrsa. KBanroso-
MeXaHUYeCKHUIl MOAX0/l K ONNUCAHUIO CTPOCHUS BellecTBa.

Tema 2.1. ATOMHBI YPOBEHb OpraHu3anum Bemecrsa. [llepuoauaHocTs.

1. Yem KBaHTOBasI MEXaHMKA OTJIMYAETCS OT KJIACCUYECKOW MEXaHUKH ?

2. [lepuoamvHoCTh- (hyHIAMEHTAIBFHOE CBONCTBO MAaTEPHUH.

PA3JIEJI 2. 3akoHOMEpPHOCTH NPOTEKAHUSA XMMHYECKUX MPOIECCOB.

Tema 2.1. XumMuyeckasi TepMOJAMHAMUKA.

1. MOXeT 11 SHTPOTHUS BEIIECTBA ObITh BEIMUNHON OTPUIATEITHLHOMN?

2. HazoBute wu3BecTHble BaM GOpMYyIHMpoBKM 1 ©W 2 3aKOHOB
TEPMOIUHAMMKH ?

Tema 2.2. XuMuUyeckasi KHHETHKA U XUMUYECKOe paBHOBeECHE.

1. Tlouemy MeTaH W Jpyrue OpraHMYECKHE BEILECTBA HE 3aroparoTcs
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CaMOITIPpOU3BOJIBHO, XOTiA CBO60,IIH8,51 OHCPIrus I'm66ca »1HX mpoucCCoOB

oTpHLaTeNbHas?

PA3JIEJI 3. CTpyKTypHbIe YPOBHHU OpPraHu3anuu Bemecrsa. KBaHToBo-
MEXaHMYECKUH MOAX0/ K ONMCAHMIO CTPOCHM BellecTBa.

Tema 3.1. AToMHbBIII ypoBeHb Opranu3anuu BemecTsa. [lleppoanyHocTsb.

1. Yem KBaHTOBasI MEXaHUKA OTJIMYACTCS OT KJIACCUYECKON MEXaHUKHU?

2. Ileproan4HOCTh- PyHAAMEHTAIBHOE CBONCTBO MAaTEPHH.

Tema 3.2. YpoBHu opranusannu Bemecrsa. Kitaccugukanus Bemecrs
10 THILY XMMHY€CKOil CBS3M.

1. [Toyemy aTOMBI COETUHSIIOTCSA B MOJICKYJIBI?

2. Tlouemy BoOma — >KWIKas, BOJOPOJA - Tra3000pa3HbIM, Keae30 -
MeTaiuieckoe? OT Yero 3To 3aBUCHUT?

PA3/EJI 4. PacTBOpBI M Ipyrue AMCIepCHbIE CUCTEMBbI.

Tema 4.2. PacTBopbl 351eKTp01uTOB. PAaBHOBECHSI B pacTBOpax
3JIEKTPOJINTOB.

1. Ecnu pacmuiaBuTh KycO4YeK JibAa, 0Opa30BaBILIEroCs B BOJE, TO U3MEHUTCA
JIM B HEH coJieprKaHue coJiei?

2. Moryr mu OBITh CpeAu HWOHHBIX COEAMHEHUN  aOCONIOTHO
HEPAaCTBOPUMBIE?

PA3JIEJI 5. DiieKTpoXUMHUYeCKHEe CUCTEMBbI U MPOIECCHI.

Tema 5.1. TeopeTnyeckne 0OCHOBBI JJIEKTPOXUMMH.

1. Kak MOHO CKOHCTPYHPOBATh KHCJIOPOIHBIN IIEKTPO?

Tema 5.2. [IpukiaaaHbie BONPOCHI YIEKTPOXUMHUH.

1. JlaliTe cCpaBHUTEIBHYIO XapAKTEPUCTUKY XMMHUECKNX UCTOYHUKOB TOKA.

2. Kakue ycnoBusi HEOOXOJIMMO BBIMOITHUTH, YTOOBI T€HEPHPOBATH TOK B

raJlbBAaHMYECKOM DJIEMEHTE?

HpI/IMepI)I TECTOBBIX 33}IaHI/Iﬁ AJIA IIPOBEACHUA IMTPOMEKYTOYHOTO KOHTPOJIA

TecTtbt 1 ypoBHA:
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Bomnpoc 1 Yroxapakrepusyer 3HEpIrusi akKTUBALH?

BapuanTte! oTBeTa:

1.DHepreruyeckuii 0apnep;

2.DHepruto pa3pbiBa XUMUYECKHUX CBSI3EH;

3.CpeIHIOI0 PHEPTHUIO MEPEXOTHOTO COCTOSHHUS.

Bonpoc 2. YcranoBure npeMMyIECTBEHHOE HANPABJICHUE IPOTEKAHUS
YKa3aHHOU PEaKLHU.

Peaknus:

[Co(NH3)6]**+6CN" +6H20 <> [Co(CN)g]* + 6(NH3- H,0); AG<0

BapunaHnTsl oTBeTa:

1. <~

2. —
3. e

Bomnpoc 3. Pacuers.4.C. TaIbBAHUYECKOTO 3JIEMEHTA IIPHU CTAaHAAPTHBIX
YCIIOBHSAX:

BapunaHnTsl oTBeTa:

I. AE=0Qk- Qa; 2. AE=0a- ¢k; 3. AE=0@x+ ¢a

Bonpoc 4. Bripaxenue mig npousBeaeHus pactBopumoctu (I1P)
KapOoHaTa Oapusi UMEET BUJ ....

Bapuantsl oTBeTa:

[Ba**][CO

3]

[BaCOs]
2.TIP = [Ba?] + [CO3?]
3 TIP = [Ba?*] [CO5*]
Bonpoc 5 Onpenenure, kakod W3 KOMIIOHEHTOB AypajtoMuHa (CILIaB
Al, Mg, Cu) Oyzet pa3pymiatbcs Ipyu KOPPO3HUHU €r0 BO BIAXKHOM BO3ayXe?

Bapuantsl oTBeTa:

1. Al 2. Mg, 3.Cu
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TecTbl 2 YyPOBHA:

Bonpoc 1. [lpennoxure ONTUMAIBHOE W3MEHEHHE TEMIIEPATYPhl U
JABJICHUS JUIsl YBEITMUEHUS BbIXOJa IPOAYKTOB PEAKIMH, YKa3aHHON HUXKE.

Peaxyusi: COyqy + 2505 <> CSyr)+ 40,1y, AH >0.

BapuanTte! oTBera:

1.JT,tP;  2.1T, |P; 31T, 1P.

Bonmpoc 2. Kakas W3 yKa3zaHHBIX pEaKkIMil NPOTEKAeT € OOJbIIEH
CKOpPOCTBI0?

Peaxknuu:

(DA+B=D; AHg= 85 k/lx/Mob; Ex= 100 x/I>x/M0b;

(IDA+E=F; AHg= 170 x/{x/moub, E.= 50 xJI>x/MOI1b.

BapuanTts! oTBeTa:

1. CKopocTu IpUMEPHO PABHBI;
2. [lepBas nporekaeT ¢ O0bIIEH CKOPOCTHIO;
3. Bropas npoTtekaer ¢ 60Jb1IEH CKOPOCTHIO.

Bonpoc 3. Ompemenure KkoHumeHTpauuro uoHoB Ca?* (Monb/m) B
pacTtBOpe TUAPOKCcHIa Kanbius, ecim pH =11.

BapuanTts! oTBeTa:

1. 0,001; 2. 0,002; 3. 2.10%,;

Bonpoc 4. Onpegenure KOIUIECTBO DJICKTPUICCTBA, HEOOXOIUMOE Ha
BOCCTAHOBJICHHE  pPACMPENCIUTENIbHBIX M KOJEHYaThIX  BajOB  METOJAOM
AIEKTPOXPOMUPOBAHMS, €CITH J1Ji 3TOro norpedonanock 0,0012 r xpoma.

Bapuantsl oTBeTa:

1. 5Kn; 2. 2,1 Ki; 3.6,7 Kig

Bonpoc 5. Vkaxure HampaBiieHHE Ipolecca (MOKa3aH HUXKE) Ipu
3aJIaHHBIX YCIOBUSX. [Ipoyecc u ycnosus e2o npomeKauus:

Ks[Fe(CN)e]®> + 3K,C,04= K3[Fe(C,04)3] + 6KCN
K secr [FE(CN)6]* =1-103" K yeer [Fe C204)]* =6,3 - 102
Bapuantsl oTBeTa:

1. PaBnoBecue 2. Ilpsmoe; 3. O6patHoe.
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NuauBuayajibHble MHOTOBAPHAHTHBIE IOMAIITHHE 3aIaHus (MpUMep)

N3 Ne 3. Xumuueckasi TEepMOAUHAMMKA U PABHOBECHE

3agaya 1. 3anummre B TETpaab YPAaBHEHHE PEAKLUMHU Balllero BapHaHTa

(cM. Tabu1. 1) ¥ BBIMIOJIHUTE CIICYIOIINE 3aJaHUS:

Taoauna 1

Howmep Bapuanra YpaBHEHHE peaKIIuU

CO2(1) + C(x) =2CO(1)
N2(r) + 3H2(r) = 2NHa(r)
CO(r) + Ha(r) = C(x) + H20(1)
SOa(r) + Cla(r) = SO2Cl(T)
CHa(r) + H20(1) = CO2(r) + 3H2(T)
2NO(r) + O2(r) = 2NOx2(r)
PCls(r) = PCla(r) + Cla(1)
2NO2(1) = N204(1)

FeO(k) + CO(r) = Fe(x) + CO2(r)
2H>S(r) + SO2(1) = 3S(x) + 2H20(1)
C(x) + 2H2(r) = CHa(r)

CHa(r) + 2H20(r) = CO2(r) + 4H2(r)
CO(r) + H20(r) = CO2(r) + Ha(1)
Fe203(k) + 3H2(1) = 2Fe(k) + 3H20(r)
CO2(1) + 4H2(r) = CHa(r) + 2H20(1)
CHa(r) +202(1) = CO2(1) + 2H20(1)
2Al1203(k) + 6SO2(r) + 302(1) = 2A12(S04)3 (k)
2CuO(k) + 4NO2(t) + O2(r) = 2Cu(NOs3)2 (x)
4ANO2(k) + O2(1) + H20(x) = 4HNO3(x)
2H20 + 2S02(r) + O2(r) = 2H2S04(x)
2H2S(1) + 302(1) = 2H20(3x) = 2SO2(T)
4HCI(1) + O2(T) = 2Cl2(1) + 2H20(x)
2NHj3(1) + SO3(r) + H20(1) = (NH4)2SO04(k)
2Mg(NO3)2(x) = 2MgO(k) + 4NO2(r) + O2(1)
CHa(r) + 4Cly(1) = CCl4(r) = 4HCI(1)
Cla(r) + 2HI(r) = I2(r)+ 2HCI(T)

Io(r) + H2S(r) = 2HI(T) + S(K)

Ha(r) + I2(r) = 2HI(r)

CaO(k) + CO2(r) = CaCOs(x)

Ha(r) + Cla(r) = 2HCI(r)

WRNRNRPONRONODRNRNON R R R R PR PR e
OO TUOTEAWONRPOOO~NOUTMWNROO©®®X®NOORAWNE

1. paccuuTaiiTe CTaHIAPTHYIO DJHTAJIBIUIO W CTaHIAPTHYH DSHTPOIUIO
XAMHUYECKOU PEAKLINH;
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2. TIOKaXWTE, KakoW U3 (aKTOpOB TpoIecca, OSHTAIBIUAHBIA WM
SHTPOTMIHBIN, CIOCOOCTBYET CaMOIIPOU3BOJIBLHOMY MPOTEKAHHUIO TIpollecca B
IPSIMOM HATPaBIICHUU;

3. ompenenuTe, B KakoM HampapiaeHuu npu 298 K (nmpsmom uim oOpaTHOM)
OyZeT MpOTEeKaTh pPEeaKIlus, €CIU BCE €€ YYACTHHUKH HaxXOIATCS B CTaHAAPTHOM
COCTOSIHUU;

4. paccuuTaiiTe TemmepaTypy, TIpH KOTOPOH pPaBHOBEPOATHHI 00a
HampaBjeHUs peaknuu. [Ipy Kakux TeMmIepaTypax, BBIIIE WA  HUXKE
paccunTaHHOW, Ooyiee BEPOSATHO MPOTEKAHWE YKa3aHHOW pEaKIWH B MPSIMOM
HaIpaBJICHUY;

5. ompezaenuTe, U3MEHUTCS JTU HANpPAaBIICHWE MPOTEKAHMS MpoIecca, €Clu
napiyaibHOE JaBJICHUE OJIHOTO M3 MCXOJHBIX Ta3000pa3HBIX BEIIECTB Pycx = O
(ucxoHOE Tra3000pa3HOE BEIIECTBO OMpPEACIUTE IO CBOEMY YCMOTPEHHIO), a

OCTaJILHBIX Ta3000pa3HBIX BEIICCTB MapIHaAIbHBIC JaBICHUS Pr = 17
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