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AHHOTaIUA

JucuumuimHa «XUMHS» BXOJUT B 00pa30BaTeIbHYIO MPOTPaMMy BBICIIETO 0O0pa3oBaHUs
M0  HampapjeHWI0O moAarotoBkw/  crenuambHocTH  13.03.02  «DOnekTposHepreTuka u
AIIEKTPOTEXHUKA» HAMPABICHHOCTH «JJEKTpOoMexaHuKay. JlucuumiuHa peanusyercs kadeapoit
«Ne31».

JlucuuiuinHa HaresieHa Ha (POpMHUPOBAHKE Y BBIITYCKHHUKA CIEIYIOIIUX KOMIIETECHIIHIA:

[IK-2 «CnocoOHOCTh ydacTBOBaTh B IUIAHMPOBAHWM, TIOJATOTOBKE, 00pabOTKe
pPEe3yNbTaTOB SKCIEPUMEHTOB U KOHCTPYUPOBAHMH KOMIIOHEHTOB O0BEKTa MpodecurnoHaIbHOM
JESTEIbHOCTH

Coz[epxcaHI/Ie JAUCHUIINIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C O3HAKOMJIICHUCM

UCTOPUHM XHMHUH, a TaKkXXe C OCHOBHBIMU HAIlPaBICHUAMU U TEHACHIMSIMH pa3BUTHUS
COBPEMEHHOM XMMMM. OTa HayKa H3Yy4aeT MaTepUalbHbIA MHp, 3aKOHBI €ro pa3BUTHA,
cnenupuyecKyro XUMUYECKylo (GopMmy IBUKEHHS MaTepuu. B mporecce u3ydeHHS XUMUU
BbIpa0aThIBAETCSl HAYYHBIA B3IV HAa MUpP. 3HAHHE XMMHUU HEOOXOIUMO JJIS IUIOJJOTBOPHOM
TBOPYECKON AeATENbHOCTH OakamaBpa Jt000W HaNpaBlIEHHOCTH. 3HAHWE XWMHH TI03BOJISET
chopMHPOBAaTh COBPEMEHHOE HAaydyHOE MPEICTABICHHUE O MAaTEpHH, BEUIECTBE KAaK OJHOM U3
BHUJIOB JABMKYIIEHCS MaTEPUU, MEXAHU3ME MPEBPAIICHUN XUMHUYECKUX COCIUHEHUHN, CBOMCTBAX
MaTepUaJIOB O XMMHUUYECKHUX IPOLECCaX B COBPEMEHHON TexHUKe. [Ipu m3ydeHuu Kypca XUMHUH
HEO0OXOUMO MPOYHO YCBOUTH OCHOBHBIE 3aKOHBI, OBJIAJIETh TEXHUKOW XHMHUYECKUX PACUETOB,
BI:Ipa6OTaTI> HaBBIKK  CaAMOCTOSTCIBHOI'O  BBIIIOJIHCHHUA XHUMHUYCCKHUX OKCIICPUMCHTOB U
0000menuss ¢akroB. I[loHMMaHWe 3aKOHOB XHWMHUHU TIOMOXKET CTYACHTY B PEIICHUH
9KOJOTHYCCKHUX HpOGJ’IGM. 3HaHue KypcCa XUMHU HGO6XOI[I/IMO " T MOCJICAYIOHICTO YCIICIIHOTO
U3YYEHHUS CTICUANbHBIX JUCIUILINH.

[IperoaBanrie TUCHMIUIMHBI TPEAyCMaTpPUBAET CleAylolue (OpMbl OpraHU3aluu
y4eOHOTO TMpoIiecca: JICKITUH, JJabopaTopHbIe padOTHI, CAMOCTOSATEIbHAS pab0Ta 00yJaIOmIEerocs.

IIporpaMMoil AMCLUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUILI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs! aTTecTanus B GopMe 3K3aMeHa.

OO0masi TpyA0EMKOCTh OCBOEHUS AWCIMILTUHBI COCTaBIsET 3 3aueTHBIX eawHuibl, 108
YacoB.

SI3bIK 00yUYeHUS IO TUCIUILTUHE KPYCCKHIA»



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE

1.1. Ilenu npenoaaBaHusl JUCHUTUIUHBI
[lens maHHOW TUCIMIUIMHBI — YCBOEHHE CTYJEHTaMH TEOPETHUYECKUX OCHOB OOILIEH XUMHH,
XUMUM BOXHEWIIUX DJIEMEHTOB M WX HEOPraHMYeCKHX COeIWHEHUH, (OpMUpOBaHUE
XUMHYECKOT'O MBIIIJICHHS Y CTYIEHTOB, pa3BUTHE HAaBBIKOB MCIIOJIb30BAaHUS CBEJCHUI O (prsmKo-
XUMUYECKUX CBOMCTBaX pa3IMUHBIX CHUCTEM [JIsl CHUHTE3a COOTBETCTBYIOIIMX COEIWHEHHH,
BBIMIOJTHEHHE TEPMOJMHAMUYECKUX M KHHETHYEeCKHX pacueToB. [IpuobpereHne HEKOTOPOro
OTbITa DKCIEPUMEHTAJBHBIX HCCIEAOBAHMNA ISl Pa3paOOTKHM  HOBBIX METOJOB CHHTE3a U
NpUJaHUs MaTepuanaMm 3aJaHHOW CTPYKTYpbl, M KOMIUIeKca CBOMCTB. IIpeacrtaBienue
BO3MOXXHOCTH CTYJIEHTaM Pa3BUTh U MPOJEMOHCTPUPOBATH HABBIKUA B 0OJACTH WHHOBAIIMOHHBIX
TEXHOJIOTH.

1.2. JlucuumnuHa  BXOOUT B  COCTaB  dYacTd, (HOpMHUPYEeMOH  ydaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MTPOrpaMMBbl BRICIIIETO 0Opa30BaHMs (anee —
OIT BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJILTATOB OOYUEHHUS MO AUCHUILIINHE, COOTHECEHHBIX C
IUTaHUpYeMbIMU pe3ynbTrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIIETCHIIMSIMU WM UX 4YacTAMU. KOMIIETEeHIIMN U MHIUKATOPBI UX JTOCTUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIIMHA U MHAMKATOPOB MX JOCTHKCHHS

Kon u
Kareropus (rpynna) Koza u HanMeHoOBaHME HHIUKATOPA JOCTHKCHHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETEHIIUU
KOMIIETEHIINH
[TK-2 CnocobHocTh
y4acTBOBAaTh B
IUIAHUPOBAHUH,
IOJITOTOBKE
o 6Ha60TKe ’ [TK-2.J1.3 neMOHCTpUpYET 3HAHUSI OCHOBHBIX
p 3aKOHOB OPraHUYECKOM U HEOPTAHUYECKOU
[IpodeccuonanpHbie | pe3ysbTaTOB s
XUMHH, TPUPOABI XUMUYECKOU CBSA3H 2JIEMEHTOB;
KOMIETEHIINH 9KCIIEPUMEHTOB U
HCIOJIb3YET OCHOBHBIE METO/IbI XUMHUYECKOIO
KOHCTPYMPOBaHUU .
MCCJIETOBAHMS BEILIECTB U COCIMHEHHM
KOMIIOHEHTOB
o0BekTa
npo¢eCUNOHATBHOM
JESITEIIbHOCTH

2. Mecro nucuuminHsl B cTpykType OI1

JucnumnimuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
MIPU U3YYECHHUH CIICTYIONIUX TUCIUTUINH:

— «PusuKa»,

— «MaremaTuka. AHAJIUTHYECKAs T€OMETPHS U JIMHEHHAs anreopa.

3HaHUsA, TOJYYCHHBIC TPH HM3YYCHWHM Marepuaja JTaHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HHE, TaK U MOTYT UCIIOIb30BATHCS MPU U3YUYEHUU JPYTUX JTUCLIUILINH:

— «MarepuaaoBecHUE,

— «DJEKTPOHUKAY,

— «DKOJIOTHUSI»,

— «DIEKTPOTCXHUKAN.

3. O0BeM U TPYAOEMKOCTh JUCITUTLTHHBI
JlanHubpie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboTHI O AUCHMIUIMHE (M pacIpee]IeHue 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPECTABICHBI B
Tabnure 2.




Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoemMkocTh Mo
Bun yuebHoO# paboTh Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp oucyunIuHbsl, 3/ 108 3/ 108
3E/ (uac)
AyoumopHnule 3anamus, BCEro vac. 34 34
B TOM YHCIIE:
nexkuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3ansatus  (113),
(gac)
nabopaTtopHubie paboTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosamenvnasn paboma, Bcero (dac) 38 38
Buo npomesxcymounoii ammecmayuu. 3aer,
mudd. 3auger, sx3amen (3auer, Judd. 3auq, OK3. OK3.
DK3.*%*)

**
Ilpumeuanue:  KaHIUAATCKHI SK3aMEH

4. CopepxaHue AUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JTUCIUIUIMHBI ITO pa3jieiaM U BUIaM 3aHSATHIA.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MIPUBECHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, HX TPYIOEMKOCTh

Paznenbl, TeMbI TUCITUIIIMHEI Jlexknuu 113 JIP KII CPC
(qac) (C3) (qac) (dac) (dac)
(dac)

Cemectp 3
Paszen 1: BBenenue B XUMUIo 1 5 3
Tema 1.1.ITousTre BemecTsa u 1 1 1
XUMHYECKON peaKIiu, OCHOBHBIC
OTIpeICTICHUSI.
Tema 1.2 2 1

CTGXI/IOMeTpI/I‘IeCKI/Ie 3aKOHBI.
CDyH,Z[aMeHTaJIBHBIG IIOHATHUSA 1 3aKOHBI

XHAMUH.
Tema 1.3.Crioco0b1 onpeenieHus 2 1
KOJIMYECTBA BEILECTBA, 3aKOH

3KBHBAJICHTOB.

Pasznen 2: CtpoeHue BemniecTBa 6 - 10
Tema 2.1. OCHOBHEBIE CBEAEHUS O 1 2
CTpOGHI/II/I aTOMOB, KBAHTOBBIC UHCJIA.

Tema 2.2. Ilepuoanueckuii 3aKoH 1 1
J.N.Menneneena.

Tema 2.3. Xumudeckas CBsI3b, BUIbI 1 2
XUMHUYECKOM CBSI3H.

Tema2.4. MeToJ1 BaJ€HTHBIX CBS3€EH, 1 2

KOBAaJICHTHAaA CBA3b.

Tema2.5. Metoa MONEKYJISIPHBIX 1 2




opOuTanei.

Tema2.6. HeBaneHTHBIE TUIIHI CBS3CH:
HOHHAasA CBA3b, MCTAJIJINYCCKAaA CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baannbca.

Paznen 3: XuMuueckue CUCTEMEI.
OO0mre 3aKOHOMEPHOCTH XUMHYECKHUX
MIPOIIECCOB.

14

Tema 3.1. DHepreTka XMMHUECKUX
IIPOLIECCOB, BHYTPEHHSISI SHEPI U,
SHTAJIBIINS, SHTPOIHSL.

Tema 3.2. sneprus ['u66ca,
HaIpaBJICHHOCTb XUMHUYCCKUX
MPOIIECCOB, XUMHUYECKOE U (pa3oBoe
paBHOBECHE.

Tema 3.3. CKOpOCTh XMMHUYECKOI
peaKkuu U METOIBL €€ PETYIUPOBAHUS,
3aKOH JSHCTBHS Macc,

Tema3.4. DHeprus akTuBaluu,
ypaBHeHUE AppeHuyca, npaBuio BaHt-
I'odda, karanuzaropsl u
KaTaJUTHYECKUE CUCTEMBI.

Tema 3.5. PacTBOpbI, AUCIIEPCHBIE
CUCTEMBI, CTIOCOOBI BRIPAKEHHUSI COCTABA
pacTBOpPOB,

Tema3.6. DnexTponuruueckas
JMCCOLMalusl, BOJHBIE PACTBOPHI
3JIEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aTeb, pEaKIi OOMeHa,
TUAPOIIN3 COJICH.

Tema3.7. CBoiicTBa pa3z0aBIeHHBIX
PacTBOPOB HEIIEKTPOJIUTOB, BOJTHBIC
PacTBOPHI ANEKTPOJIUTOB, 3aKOH
pazbasnenust OcTBambaa, 3aKOHBI
Payns.

Paszngen 4. OcHOBEI
AIEKTPOXUMHUYECKUX IPOIECCOB.

Tema 4. 1.0KUCIUTEITBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

Tema 4.2 XUMHUUECKHE UCTOYHUKHU
AIEKTPUIECKOTO TOKA. | aThbBaHMUECKHE
3JIEMEHTEL.

Tema 4.3. DneKkTpoun3, 3aKOHbI
QDapages.

Tema 4.4. Koppo3sus u 60oprba ¢ Hel.

Paznen 5:CBoiicTBa MPOMBIIIJIEHHO-
BAXKHBIX D3JICMCHTOB U UX COG,Z[I/IHGHI/Iﬁ

Tema 5.1. Kinaccsl XuMHUYECKHUX
COCIMHEHUH, CBOMCTBA IIPOMBIIIEHHO
BAXKHBIX DJIEMEHTOB U UX COCIMHECHHU.

Tema 5.2. Xumnueckas
uneHTudukaiys. Metoapt




XUMHUYCCKOTI'O UCCIICOOBAHUA U aHaJIn3a
BEIIIECTB U UX MPEBPAIICHUMN.

Hroro B cemectpe:

17 17 38

Uroro:

17 0 17 0 38

4.2. CopnepxaHue pa3/ielioB U TE€M JICKIIHOHHBIX 3aHATHH.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JEKIIMOHHOTO UK

Howmep pasnena

Ha3zBanue u conep:kanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Pazgen 1 BBenenue B XuMHIo.

Tema 1.1. [ToHsATHE BeleCTBA U XUMHUYECKOU PEAKLIUH, OCHOBHBIEC OIIPEICIICHUS.

Tema 1.2. Crexnomerpuueckue 3aKoHbl. DyH1aMEHTAJIbHbBIE IOHATUS U 3aKOHBI XMMHH.

Tema 1.3. Cnioco0ObI onpeieNieHrs KOJUYECTBA BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Pa3nen 2: CrtpoeHue BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHHSI O CTPOCHUHU aTOMOB; KBAHTOBBIE YHCJIA.

Tema 2.2. Ilepuognueckuii 3akoH JI.M1.Menneneesa, cBs3b [1.C. co ctpoeHneM aToMma.

Tema 2.3. Xumudeckas CBSI3b, BUIbI XUMUUECKOM CBS3H.

Tema 2.4. MeTto BaJICHTHBIX CBSI3€M, KOBaJIGHTHAS CBA3b.

Tewma 2.5. MeTo1 MONIEKYJISIPHBIX OpOUTaNIeH.

Tema 2.6 HeBanenTHBIC THIIBI CBA3€H: MOHHAS CBI3b, METAJUIMUECKAs CBSI3b,
BOJIOPOJIHAs CBsA3b, CHIIbI BaH-nep-Baanbca.

Paznen 3 Xumudeckue cucteMbl. OOIMe 3aKOHOMEPHOCTH XMMHUYECKUX TIPOIIECCOB.

Tema 3.1. OHepreTuka XMMHUYECKHUX IPOLIECCOB, BHYTPEHHSS SJHEPI U], TEIIIOBON
3 PeKT XUMUYECKUX peakuui, 1-i, 2-#, 3-if 3aKOHBI TEPMOTUHAMHUKH,
DHTponus, KaKk QYHKIHS COCTOSHUS, YHTANbIUS. XUMHUECKUN MOTCHIIAAI.

Tema 3.2. sHeprus [ 'n66ca, HaMPaBIEHHOCTh XUMHUYECKUX TMPOIECCOB, XHMHUYECKOE U
¢a3zoBoe paBHOBECHE.

Tema 3.3. CKOpOCTh XUMHUUYECKON PEAKIIMU U METO/IbI €€ PETYJIUPOBAHMUS, 3AKOH
JICUCTBHUS Macc.

Tema 3.4 DHeprus akTUBaLUK, ypaBHeHHE AppeHnyca, npasuio Bant-I'odda,
KAaTaJIN3aTOPbl U KaTAIUTHYECKUE CUCTEMBL. OCHOBHOM MOCTYJIAT XUMUYECKON
KHUHETUKU, KHHETUYECKOE ypaBHEHUE. BiusiHe TeMneparypbl Ha CKOPOCTh
XMMHYECKOW peakiuu, ypaBHeHUE AppeHrnyca. MexaHu3M npoTeKaHus
KaTaJIUTUYECKUX peakunii. XuMudeckoe paBHoBecue npunuun Jlelllarensbe.

Tema 3.5 PacTBOpBI, TUCTIEPCHBIE CHCTEMBI, CTOCOOBI BRIPAYKEHHUS COCTaBa PACTBOPOB.
TepMoaMHAMUYECKHE XapaKTEPUCTUKH Mpoiiecca 00pa3oBaHUs paCTBOPOB.
CUJIbHBIE U cT1a0ble 3JIEKTPOIUTHI, HOHHBIE PAaBHOBECHSI B BOJHBIX PacTBOpax,
MIPOU3BEJIEHUE PACTBOPUMOCTHU

Tema 3.6 DIIEKTPONIMTHYECKAS AUCCOIMALINS, BOIHBIE pACTBOPHI AJIEKTPOJIUTOB,
BOJIOPOJIHBIN TIOKA3aTeNb, PEAKIMU OOMEHa, THAPOIIH3 COJICH.

Tema 3.7 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAIEKTPOIUTOB, KoymmuraTuBHbBIE
CBOMCTBA PaCTBOPOB, 3aKOHBI Payis.

Paznen 4. (OCHOBBI JIEKTPOXUMUYECKHUX MPOLIECCOB.

Tema 4.1. OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHI

Tema 4.2. XUMHUYECKUE UCTOYHUKH AJIEKTPUUECKOTO TOKA. ['albBaHUYECKUE 3JIEMEHTBHI,
CTaHJAPTHBIC MIEKTPOIHBIC IOTCHIUAIIBL. JIBOMHOMN JIEKTPUYECKUH CIION.
VYpaBuenue HepHcrta. PaBHOBECHBIN. 37IEKTPOAHBINA MOTEeHIMAA. CTaHAapTHBIN
BOJOPOAHBIN IEKTPOL.

Tema 4.3. OnexkTpoaus, 3akoHbl Papajes

Tema 4.4 Koppo3sus u 60prda ¢ HEeld.




Howmep paznena

Ha3zBanue u conep:kanue pas3esioB U TEM JEKIIMOHHBIX 3aHATHI

Paznen 5.

CBOMCTBa MPOMBIIIJICHHO- BAXKHBIX 3JIEMEHTOB U UX COCIUHEHHII.

Tema 5.1.

Kiaccel XuMHYeCKHX COSTMHEHHH, CBOMCTBA MPOMBITIIIEHHO BaYKHBIX
3JIEMEHTOB M UX coearnHeHul KoMmno3umonusle Matepuaiibl. KepmeTsl.
Xumus meraiios (Al Fe, Sn,Pb,Mo) Xumus nemeramnos: C,Si,S , pymiepen,
kapOuH. TormmuBa (TBEp0€, KUIKOE, TA30BOE), CMA30UHBIC MAaTEPUAIIbI,
MOTOpPHBIE Maca.

Tema 5.2.

XuMmuyeckas uaeHTudukanus. MeTo1bl XMMUYECKOT0 UCCIIETOBAHUS U
aHaJM3a BEILECTB U UX IpeBpaileHuil. KauecTBeHHBIN 1 KOJIMYECTBEHHbBIN
ananus.([ paBuMeTpUUECKUi, TATPUMETPUUCCKUM, KOMIIEKCOHOMETPUICCKUN
METO/IbI aHATN3A).

4.3. Tlpaktuueckue (CeMHUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuma 5 — [IpakTrudeckue 3aHsITHS U UX TPYJ0EMKOCTh

Ne
Ne TeMbl TPaKTUYECKUX ® . | TpynoemkocTs, |pa3aena
i SaHS U OPMBI IPAKTUIECKUX 3aHITHIA (uac) I ——
JIMHBI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO
4.4. JlabopaTopHbIE 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYAOCMKOCTh IPUBECHBI B TA0IUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
Ne
Ne HaumenoBanue nabopatopHbsIx padoT Tpynoemkocts, | pascia
/o (gac) JIUCIIAILI
WHBI
Cemectp 3
1 CrexuoMeTrprueckue 3aKoHbl. DyHTaMEHTAIbHBIE TTOHSATHUS
1 3aK0HBI XUMUHU. CIIocoOBI onpe/IelICHUsT KOTMYeCTBa 2 1
BEIECTBA.
2 Omnpenenenne M’ sKkBUBaJICHTa MeTaJLIa 3 1
3 Omnpenenenue TerioBOro 3¢ dexTa peakuu 4 3
HEUTpaIU3aLAHU.
4 N3mepenue u pacyeT 3JIeKTPOIHBIX TOTCHITUATIOB 4 4
MetauioB U DJIC rajibBaHUYECKUX HJIEMEHTOB.
5 XuMHUecKas ¥ JIEKTPOXUMHUYECKass KOPPO3Us, 4 4
HccnenoBanne KOppO3UH METAILIOB M ONIPE/IEIICHNE
WHTUOMTOPHOTO Y DexTa.
Bcero: 17

4.5. KypcoBoe mpoeKTUpOBaHKE/ BHIIOTHEHUE KyPCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh PUBEIEHBI B TabnuLe 7.
Tabmuia 7 — Buasl caMOCTOSITEIBHOM pabOTHI M €€ TPYIOEMKOCTh

Buna camocrositensHOM paboTh

Bcero, | Cemectp 3,
qac qac




1 2 3

N3yueHnune TeopeTnuecKkoro Mareprania
nucturiuabl (TO)

Pacuetno-rpaduueckue 3aganus (PI'3) 1 1

[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)

Jomamnee 3apanue ([13) 4 4

[ToaroroBka K MpOMEKYTOUHOM
arrectanuu (I1A)

4 4

Bcero: 38 38

5. [lepeuensb yueOHO-METOIUIECKOTO 0OECIICYCHHUS

JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIMIUXCS 110 AUCITUTUTHHE (MOIYJTIO)

Y4eOHO-MeTOINYEeCKHe MaTepuallbl ISl CAaMOCTOSITENIbHOW paboThl O00yJaromuxcs yKa3zaHbl B

mar. 7-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN

[lepeueHpb neUaTHBIX U SJIEKTPOHHBIX y4eOHBIX M3IaHUH MpHUBEICH B Tabmuie 8.
Ta6mmia 8— IlepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3aHUN

KonuuectBo
9K3EMILISPOB B
Ué?_lﬁ)[g ec bubnmorpaduueckas ccpika 61/121‘[1312?\:[1“:1(6
ANEKTPOHHBIX
9K3EMILISIPOB)
https://urait I'muuka, H. JI. O6mas xumus B 2 T : y4eOHUK TS
ru/bcode/3 akagemudeckoro Oakamaspuara / H. JI. ['muHka ; mox
88983 (nata penakuueit B. A. ITonikoBa, A. B. babkosa. — 19-e u3n.,
oGpaLLICHS: nepepad. u gon. — Mocksa : UsnatensctBo FOpaiit, 2016. —
20.04.2019) 729 c. — (bakanaBp. Axamemuueckuii kypc). — ISBN 978-5-
T 9916-6445-5. — Tekcrt : anekrponnsbii // ObC KOpaiit [calT]
https://urait. OO6mrast 1 HeOpraHUYecKass XMMUsl. 3aJadyHuK | yaeOHOe
ru/bcode/43 nocobue s akagemudeckoro 6akanaBpuara / C. C. babkuna
2806 (1ata [1 np.] ; mox penakumeii C. C. babkunoi, JI. JI. TomuHOMN. —
oBpameHus: Mocksa : M3natenscTBo FOpaiit, 2019. — 464 c. —
20.04.2019) (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-534-
T 01498-3. — Tekcrt : anekrponnsii // DbC KOpaiit [calT].
OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE MTPOLIECCHI : [
DnexTpoHHBIH pecypc] : yuebHoe mocodue / T. E. Kpspiiosa,
T. 1. ®omuuesa ; C.-IletepO. roc. yH-T adpOKOCM.
puOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE AaH. - CaHKT-
ITerepOypr : M3n-Bo 'YAIL 2019. - 77 c.
Oo6mas xumus : yueOnuk / H. B. KopoBus. - 6-¢ uzs., ucrp. -
>4 K68 M. : Bercm. mk., 2005. - 558 c. 194
54.X45 Xumus : yaeOHUK aiist By30B / A. A. I'ypoB [u ap.]. - 2-e u3n., 15
crep. - M. : Uzn-Bo MI'TY um. H. D. baymana, 2004. - 784 c.
OOmrast xumus : [ DNeKTpOHHBIN pecypc] : yueOHo-
meroanaeckoe mocooue / T. E. Kpsutosa ; C.-Ilerepb. roc.
VH-T a9POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBHIE
naH. - CII6. : Uzn-Bo 'YAIL 2016. - 98 c.
54 A95 JlabopaTopHbie 1 ceMUHAPCKUE 3aHSATHUS TI0 00IIEH 1 10




HEOpraHn4eckoi xumuu : yueonoe nocodue / H. C. Axmeros,
M. K. Azuzoga, JI. U. bagpiruna. - 6-¢ uza., crep. - CIIO. :
Jlans, 2014. - 367 c.

https://e.lan

I'ensdpman, M. W. Heoprannueckas xumus : yaueOHoe ocodue

22328%?/b / M. W. T'ensdwman, B. I1. FOcTpaToB. — 2-¢ usm., crep. —
(zata Cankr-IlerepOypr : Jlans, 2009. — 528 c. — ISBN 978-5-
Olé — 8114-0730-9. — Tekcrt : 2neKTpOHHBIH // JIaHb : 37EKTPOHHO-
pail ' | OuOIMOTEeYHAs CUCTEMA.
20.04.2019)
54 E55 OcHoBBbI 00111e# XUMuH : yaeoHoe mocodue / B. U. Endumos. 20

- 2-e m3g. - M. : UHOPA-M, 2017. - 256 c.

7. IlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»
[lepeuens 3IEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMalOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCLUILUIMHBI
npuBe/ieH B Tadymiie 9.

Tabmuma 9 - IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL axpec HaumenoBanue
http://www.xumuk.ru/ CaliT 0 XUMHUH
http://www.hemi.nsu.ru OCHOBBI XMMHUU: 00pa30BaTEIbHBIN CaliT

JUTSI CTYZICHTOB

http://lib.aanet.ru/jirbis2/index.php? DNEeKTPOHHBIE PeCypChl OMOTHOTEKN
option=com_content&view=article&id=28&Itemid=393

8. Ilepeuenb HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeduenr mporpaMMHOTO OOECIEUEHHUS, HCIOIB3YEeMOTr0 IPU OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpOoIiecca MO AUCIUIITHHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO oOecriedeHus peacTasieH B Tadauiie 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMANMOHHO-CIIPABOYHBIX CHCTEM TIPEACTaBICH B
tabmune 11.

Ta6muma 11— [lepeyersr nHOOpMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocrtaB MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

/o

Homep aynuropun

HanMeHoBaH#E COCTaBHOW YacCTH MaTEPHAIbHO-TEXHUYECKOMN 0a3bl (nipn




HE00XO0TMMOCTH)

JlexnrioHHAs ayIUTOPHUS C UCIIOTH30BAHUEM JIEMOHCTPAIMOHHBIX 32-01
Tabui U cxeM, [lepnoanyeckoit cucTeMbl XUMHUYECKHUX JJIEMEHTOB (T"'acremno, 15)
J..MenpeneeBa, 00pa31ioB MUHEPAJIOB, MOJIEJICH MPOCTPAaHCTBEHHBIX

pEUIETOK.

Crernuanu3upoBaHHass XHMHYECKas JJabOpaTopusi C MCIOJIb30BaHUEM 33-02, 33-04
JEMOHCTPAIIMOHHBIX TUIAKATOB, JIA0OPATOPHBIX CTEHJIOB U YCTaHOBOK (Tactenno,15)

JUISL OIPE/ICIICHNSI SKBUBAJICHTA METAJUIA, U3MEPEHHS dIICKTPOHBIX
MOTEHIMAJIOB, CKOPOCTH KOPPO3UH- METAIIOB - MHJUIUBOJIETMETPHI;
aHAJIMTUYECKHE U SJIEKTPOHHBIE BECHI; JabopaTopHble pH-MeTpHl,
HEHTPUPYTU U KAIOPUMETP.

10. OueHouHbIE CPEeACTBA ISl MPOBEICHUS TPOMEKYTOUHOH aTTecTaIluu
10.1. CoctaB OIICHOYHBIX CPEACTBIUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTECTAIMH
o0OyJaromuxcs Mo AUCUUILIINHE PUBECH B Tabmuie 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Buza npomexyTo4HOM arrecTauuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpOCOB K AK3aMEHY;
3agaun.

10.2. B kayecTBe KpUTEpUEB OICHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YyJaronMMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBeaeHa B Tabnune 14. B TeueHne cemMecTpa MOXKET UCIOIB30BaThCS
100-6ammpHas ~ mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbI ~ YHUBEpPCHUTETa,  IIpaBuja
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
'VAIL
Tabmuua 14 —Kpurepuu olieHKH YpOBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

ng:g;(;i ?{Z‘;{Ieuﬁifﬂ XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA
— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuai;
— YBEPEHHO, JOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araer;
COTIHO — OMUPAsICh HA 3HAHUS OCHOBHOM M JOMOJTHUTEIbHOU JITEPATYPE,
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIIPABJICHNUS;
— yMeJi0 000CHOBBIBAET U apTyMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;
— cBOOOHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.
— o0yyarouiicss TBEpI0 YCBOWIJI MPOTpaMMHBIA MaTepHal, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTyphl;
«OpOMION — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN; )
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOW JESITEIBHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 0000IECHMUS;
— BJIAJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTypHl,
«YIOBJIETBOPUTEIILHOY .
GATTOHOY — JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH, }
— UCIIBITBIBAET 3aTPYAHEHUs B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAyYHBIC MTOJIOKECHHUS,




OreHKa KOMITETEHITUH

Xapaktepuctrka choOpMUPOBAHHBIX KOMITETEHITHI
5-0aipHas mIKaia PAKTEP (bopvp

— 3aTpyaHseTcs B GOPMYIMPOBAHUN BBIBOJOB M 0000IICHMIA;
— YaCTUYHO BJIICET CUCTEMOH CIICIMATN3UPOBAHHBIX TOHATHH.

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
Marepuarna;

— JIOIYCKaeT  CYIIECTBCHHbIE  OMMOKHM W  HETOYHOCTH  TIpU
paccMoTpeHuH nmpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUN;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHHS,

— He (OPMYIUPYET BHIBOJOB M 0O00OIIICHUN.

«HEYIOBJIETBOPUTEIILHO
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3amaun) nis sk3aMeHa mpeacTaBieHbl B Taduie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No i/t [lepeyens BonmpocoB (3a1a4) J71sl HK3aMeHa

1. KBaHTOBO-MeXaHUUYECKasi MOJIETb CTPOCHHUSI aTOMA.

2. Atom. [Mpunnun Heonpenenennoctu I eizenbepra. Ypasuenue Jle bpoiins.
BonnoBas ¢hyHkms.

3. VYpasnenue lllpeaunrepa. Kantobie uncna. [lpunnun 3anpera [laynu. IIpaBuio
Xynna, KnedkoBckoro.

4. ITepuomgnueckas cucrema JI.11. Menneneesa

S. [leprogMYHOCTE U3MEHEHUS CBOWCTB AJIEMEHTOB: paJuyCc aTOMOB U MIOHOB, SHEPTUU

MOHU3AIUH, CPOJCTBO K JIEKTPOHY, IIEKTPOOTPHUIIATEIEHOCTD, OKHCIHTEIBHO-
BOCCTaHOBUTENbHAsI crtocoOHOCTh. CBsi3b [1.C. co ctpoeHnemM aToma.

6. OCHOBHBIE TUIIBI XUMHYECKOH CBsI3U. KOBaJIeHTHAs CBSI3b.

7. Teopust ruOpuUIU3aNUN U T€OMETPUS MOJEKYI. [1oIpHOCTE U MOISAPU3YyEMOCTh
KOBAJEHTHOM CBSI3U U MOJIEKYJI

8. MeXMOJIeKyIISIpHBIE B3auMOJeCcTBUA. BonopoaHas CBs3b.

0. XuMHYeckasi TepMOIMHAMUKa

10. XUMHYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE.

11. PactBopel. CriocoOBI BeIpaXKeHUsI KOHIIGHTpaIluK pacTBOpoB. CBOMCTBA pacTBOPOB

12. Jucnepcubie cucteMbl. [IoBepXHOCTHBIE SIBJICHUS

13. PacTBOpBI 371€KTPONUTOB. DIIEKTPOIUTHUECKAS TUCCOIHAIUS

14. Juccoumanus Boapl. Jlucconuanust KUCIOT U OCHOBaHUNA. BomopoaHbIil moka3aTesb

15. [Tpoussenenue pactBopuMocTh. MoHHO-00MeHHBIe peakuuu. [ uaponans conei.

16. OKHCIUTEbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

17. [TonsTHEe «ONEKTPOAHBIN NOTEHIUAD. DIEKTPOXUMUYECKUE MPOLIECCHI. DIIEKTPOJIN3
pacIuIaBoOB U PacTBOPOB

18. O6mume cBoiicTBa MeTauioB. Kopposust MmetamioB. MeTobl 3aliuThl OT KOPPO3HH.

19. KoHcTpykunonnsle Metaiuisl. Amomuanid. XpoM. JKeneso.

20. [Tonmmmepsl.

21, XumHuuecKkasi HIeHTU(UKALKsl, aHAIU3 BEIeCTBA

22. KoHnnentpanuu, crnocoObl BRIpaX€HUH KOHIICHTpaluid. 3amada: Berauciuts

IPOIEHTHYIO KOHIIEHTPALIMIO a30THOM K1Ca0Thl p=1,05 r/M0J1b, €Clii U3BECTHO, YTO
KOHIIEHTpallsl HOHOB BOJOPOJIa B pacTBOpe cocTamisieT 6.33- 1072 Mous/t

23. IoHsiTHE 0 KBaHTOBBIX unciax. Hamucars snexrponnsie gpopmyns: Ca®* Sc, FY .

24. KoHnentpanuu, crnocoObl BRIpaXeHUH KOHIICHTpaIuii. MoJISpHOCTB pacTBopa
Al2(SO4)3 paBna 0,1 moub/n, p=1,02 r/mi1, paccuuTaTh OCTAIBHBIC THIIBI KOHIICHTPALUI

25. Han 1% pactBop H2SO4, p = 1 1/ mu, paccuntate Cm, Cn, Cm, T, %. (MoasipHOCTB,
MOJISTIBHOCTh, HOPMAJIBHOCTh, TUTP, MOJIIPHYIO JTOJIIO IMOJTYYCHHOTO PacTBOPA).

26. KoHcranTa paBHOBECHs XUMUYEeCKUX peakiuii. Hanummure MaTemaTnueckoe




BBIpaXXCHHME KOHCTAHTBI paBHOBecus peakiuu: 2A(T) +B2(r) =2AB (T) u onpenenure, B
KaKyI0 CTOPOHY CMECTHTCSI paBHOBECHE NPU YBETUYEHUH OOIIETo AaBJICHUSI.

27.

Ha BoccranoBnenue 7,09t okcuaa IByXBaJI€HTHOTO MeTajuia Tpedyercs 2,241
BOJIOPOJIa (H.Y.). BEIUNCINTE 3KBUBaJICHTHBIE MAacChl OKCUJA U MeTauia. YeMy paBHa
aTomHas Macca Me?

28.

Onpenenuth B KAKOM HAIPaBJICHUU OYJEeT MPOTEKaTh peaKkius IpU CTaHAAPTHBIX
YCIIOBHSIX:

COCly < CO+ Cla.

BemntecTBo

AG xJIx/M0Ib

CO

- 137,2

COCl;

-210,4

29.

CKopocTh peakliui B TOMOTE€HHBIX cucTeMax. GaKkTophl, BIUSIONINE HA CKOPOCTh
peakuuu. 3akoH aeiictBus Macc. Koncranra ckopoct. CBsi3b KOHCTaHTHI
XUMHUYECKOTO PABHOBECHS C KOHCTAHTAMU CKOPOCTEH MPsMOil 1 00paTHON peaKIuii.

30.

Berancnure HopmansHOCTh pactBopa HCI, ecmu ais Helitpanuzanuu 20 M1 pacTBopa
HCI m3pacxomosano 10ma 0,2 N pactBopa KOH

31.

[Tpu kakoiil TeMIiepaType CTaHOBUTCSI BO3MOXHBIM CaMOIIPOU3BOJILHOE MPOTEKAHKE
peakuuu: 2HgO (x)«> 2Hg(x)+ O2 (1). 3aBucumoctsio AH u AS npereOpeus.
Boruucnuts AG peakiuu.

BemecTtBo

AH x]JIx/mMonb

AS Jlxx/mMonbeK

HgO(x)

-90,8

70,3

Hg ()

0

76,1

O2(r)

0

205,4

32.

Bonopoansriii mokazarens. Beraucauts pH 0,01N pactBop H2SO4, 0=1

33.

Xumunueckoe paBHoBecue. Ilpunnun Jle-llatense. Omnpenenuts, B
HAIPABJICHUU MPOU30MIET CMEIIEHUE DPABHOBECHS XUMUYECKON PEAKIIUN:
2NH3 <> Na(r) + 3H2(r ) AH=+92,4

KaKOM

IpH:

a) MOBBINICHUU TeMITEPaTyPhl

0) MOHMKEHUH JaBJICHUS

B) YBEITMYCHUU KOHIIEHTpauu N»

34.

CTexruoMeTpHIeCKHEe 3aKOHBI XUMHUH, 3aKOH 3KBUBAJICHTOB, MOJISIPHBIC MacChI
SKBHUBAJICHTOB BEIIECTB: OKCHI0B, KHCJIOT,COJIEH M OCHOBaHMM. 3amayda: 2,705 r
XJIOpHJIa TPEXBAICHTHOTO METaJllIa B3aUMOJICHCTBYET C 2T THAPOKCHUIA HATPHS.
OnpenenuTh SKBUBAICHTHYIO MacCy MeTaJlia.

35.

Brrunciouts DJIC koHuenTpanuonsoro snemenra (—)Ag/0.001MAg*//0.1Ag™/(+)
Kaxue mporeccsl NpOTEKArOT Ha KaToe U aHoe?

36.

Peakmus nmporekaet no ypaBHeHuto N2 + Oz = 2NO. KoHneHTpanumn ucxoaHbIxX
BelIecTB 0 Havyana peakiuu Obutn [N2]= 0,049 mons/m, [O2]= 0,01 mons/m.
Brerancnure KoHIeHTpanuio 3Tux Bemects, koraa [NO]= 0,005 moms/m.

37.

Ha nefitpammu3anuto 0,943 r dpochopucroit kucinorsr H3PO3z mzpacxomoan 1,291 r
KOH. Bpruncnure KOJIMYeCTBO BEIIECTBA IKBUBAICHTA, MOJISIPHYIO MacCy 9KBUBAJICHTA
¥ OCHOBHOCTB KHCJIOTH. Ha OCHOBaHWM pacyeTa HaITMIINTE YpaBHEHUE PEAKITHH.

38.

Oneprus ['n66ca (cBoOOaHAS HHEPrus) U € U3MEHEHUE MPU XUMHUYECKUX PEaKIUsX.

Hanpapnenue XUMHYECKUX MPOLIECCOB.

0 0
[Monb3ysace 3HauennAMu AG,,, pearnpyromux BEWECTB, BhruucauTe AG,,, peakuuu

SO, (r)+2H,S(r)=3S(x)+2H,0 () u onpeseuTe, MOXKET JIM OHA OCYIIECTBUThCS

IIpY CTAaHIAPTHBIX YCIOBHUIX.
BemecTtBo

SO2(1)

AGLs KJIK /Momb
- 300,4




H2S(r) -33,01

S(x) 0
H>O(1) -228,1
39. XapakTepucTuka HOHHOU cBsi3u CTeneHb HOHHOCTHU CBsI3U. DPDEKTUBHBIN 3apsia U

CTCIICHBb OKHCJICHHUA aTOMOB. OCHOBHBIG THUIIBI KpI/ICTaJIJII/I‘IeCKI/IX CprKTyp.
DnemeHTapHas stueiika. KoopamHalMmoHHbIe YMCia aTOMOB.

40. MoryT 71 MPOUCXOAUTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH MEXKITY
BemectBamu: a) NHs u KMnOg; 6) HNO2 u HI; B) HCI u H2Se? Tlouemy? Ha
OCHOBAHHH DJICKTPOHHBIX YPaBHEHUHN paccTaBbTe KO3()(PUIIMEHTHI B ypaBHEHHH
peakuuu, uaymei mo cxeme: KMnOs4 + KNO2 + H2SO4 — MnSO4 + KNO3 + K2SO4 +
H>0.

41. Kakoii crtoco6 o0pa3oBaHusi KOBAJICHTHOW CBSI3H SIBIISIETCS JOHOPHO-AKIIETITOPHBIM?
Kakune xumudeckue cBs3u B voHax BF, ? Vkaxkure nonop u akuenrop. Kak o0bsicHUT

TETPadIPHUECKOE CTPOCHUE HOHA?

Bompocsr (3amaun) nist 3avera / aud . 3adera npeacrasieHsl B Tadnwuie 16.
Tabmuua 16 — Borpocs! (3aaaun) ans 3adera / qudd. 3ayera

No /it ITepedens BonpocoB (3ana4) myist 3adeta / nudd. 3auera

Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmIe 17.
Ta6mmma 17 — [lepedens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOH paOOTHI

Ne o/ [IpumepHbIi IepeyeHb TEM I KypCOBOTO IPOSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

BOHpOCBI JUIA HpOBGI[eHI/IH HpOMG)KyTO‘IHOﬁ arrecragumm B BHIC TGCTI/IpOBaHI/IH
MpeICTaBICHBI B Tabnwuie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne /it [IpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

HE MPETYyCMOTPEHO

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHOM (OpPMBI
oOydeHus, mpecTaBieHbl B Tabuie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPENCNSIONIMEe  MPOLEAYphl  OLICHWBAHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX HSTanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAII, pernameHTUpYyOIIMX MOPAJOK W IHPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTallMi 00yJaroIuXxcs
I'VAIL

11. Meroauveckre ykazaHus A 00y4YaIOIMIUXCs IO OCBOCHUIO JUCITUTUTHHBI
11.1. Meroauueckue ykazaHHs s OOy4aloIUXCS 110 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.
OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JICKIIMH B




paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JTOCTYDKCHUH HayYHOM MBICIH. B ydeOHOM mporiecce JIEKIUs BBITIOJIHSIET METOA0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JlacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IeIbHOE MPEJCTaBICHHUE O IAWCIUILUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCIUTUTMHAMM.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUH 00YYAOIITMMHUCS JICKIIMOHHOTO MaTepHaia;

— TIONyYEHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0 KOHKPETHON TEME;

—  TIOJIyYEHHE OTBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(ECCHOHATHLHO-IETOBBIX  KadecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOsIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TOJIy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJNFKAUIIINAE TOJIBI;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMUHBIX
bopMyTUPOBKax);

—  TIOJIy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX ITUCKYyCcCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICITBbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuaa:

Berymienue — yacTh JeKIHH, 1€ KOTOPOH - 3aMHTEPECOBATh M HACTPOUTD ayJAUTOPHUIO HA
BOCIIpUATHE ydyeOHOTO MaTepuasia. B ero cocraB BXomsaT: (GOPMYIHpPOBKA TEMbI JICKIIHH,
XapaKTepUCTHKA €€ — MPO(heCCHOHATFHON 3HAYMMOCTH, HOBU3HBI U CTENICHH U3y4YE€HHOCTH, IENH
JIEKIMK; W3JI0)KCHHE TUIaHa JICKIMH, BKJIFOYAIONIETO0 HAMMEHOBAHUS — OCHOBHBIX BOIIPOCOB,
MOJIEKAIIMX PACCMOTPEHUIO Ha JIEKIIMU;  XapaKTEPUCTHKA PEKOMEHIYEMOH JUTepaTyphl,
HEOOXOMUMOM ISl OpPraHM3alMd CaMOCTOSITEIhHOW paboOThl CTYAEHTOB; PETPOCIEKIINS-
HallOMHHAHUE O BOMPOCAX, PACCMOTPCHHBIX Ha— NPONUIONW JIEKIUH, CBSI3b WX C HOBBIM
MaTepuaioM, yKa3aHH€ Ha €ro pojib, MECTO M 3HAUYC€HHE B JAHHOW AMCIUIUIMHE, a TaKXe B
CHUCTEME JPYTUX HAYK.

OcCHOBHasl 4YaCTh - U3JI0KEHHUE COJEPKAHUS JIEKI[UU B CTPOTOM COOTBETCTBHHU C
MPEIIOKCHHBIM TUTAHOM. BKJTIOYaeT pacKphIBAIOMMKA TEeMY JICKIUM KOHIENTYalbHBIA U
dakTUYeCKUi MaTepual, €ro aHalu3 W OIEHKY, pa3lInyHble CIOCOOBI apryMEHTalluu |
JTIOKa3aTeJIbCTBA BBIIBUTAEMBIX TCOPETUUCCKUX TTOJIOKCHHUH.

3akiroueHre - MOJBEACHHME O0Omero wurora Jeknuu, o0o0OIeHne wmarepuana,
(GbopMyITUPOBKa BBEIBOIOB IO TEME JICKIIUH; OTBETHI Ha BOTIPOCHI CTYICHTOB.

Jns Hajsexkamero OCBOEHHUSI Kypca XMMHUHU HCIHOJIB3YIOTCS CIIELUANbHBIE HAarJisIHbIE
CpelICTBa, C MOMOINBIO KOTOPBIX MOXHO TEpenaBaTh CTyACHTaM WH(OPMAIMIO O BEIIECTBAX,
00BeKTax W CymecTBe (PU3MYECKHMX U XUMUYECKUX TMpeBpalieHuid. J|eMOHCTpanus OIBITOB,
MOJICNIA KPUCTATUYECKUX PEIIETOK, TaOMUIBI M TUTAKATHI C DHEPTrEeTUYCCKUMH JHarpaMmMaMu
00pa30BaHUs MOJIEKYJI, peaKLUi C KaTalnu3aropaMu U 6e3 HUX U T.1.

Ocyl1iecTBieHHE KOHTPOJISL 32 BEJIEHUEM CTYJEHTAMU KOHCHEKTa— JIEKIUH; OKa3aHue
CTyJICHTaM TIOMOINM B BEACHWHU 3allUCHU JICKIUHU — (AKICHTHPOBAHUE HW3JIOKEHUS MaTepHuaia
JICKIIMH, BBIJEICHUE TOJOCOM, MHTOHAIMEH, TEMIIOM pedd HaumOojee BaKHOU HHQOpMAIuW,
WCITOJIH30BaHUE T1ay3 ISl 3alUCH TaOJIHII, CXEM)

11.2. Meroauyeckue yka3aHUsS I OOYYaIOIMIUXCS IO BBITOJHEHHUIO JA0OPATOPHBIX
pabot

B xoxe BemonmHeHUs 1abopaTOpPHBIX pabOT OOyYaIOMUNUCS MODKEH YIIyOWTh |
3aKpEeNUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METONUKOM M TEXHUKOU



JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJU(UKAIUOHHON XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

Brimonnenue 51ab0paTopHBIX pabOT OO0y4arOIIMMCS SIBISETCS HEOTHEMJIEMOH 4YacThIO
U3YYEHUS JUCLUIUIMHBI, ONpenesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTeynBarOIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOW JUCIUILINHBL,

— 3aKpeIUIeHHE, pa3BUTHE W JETAIN3ALUS TEOPETHUECKUX 3HAHUHM, MOJYyYEHHBIX Ha
JCKIUSX;

—  TIONy4YeHHUE HOBOW MHGOPMAIIMH TI0 U3y4aeMOU JTUCITUIUINHE;

— TmpuoOpeTeHrWe  HaBBIKOB  CaMOCTOATEIBbHOHW  paboOThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ajianue ¥ TpeboBaHUA K IPOBEICHUIO Ta00PaTOPHEIX PaboT

1. Xumwus : XuMUYeCKHe PEaKIiH, BbI3bIBAIOIINE AJIEKTPUUYECKUI TOK, 3JIEKTPOIAHbBIE
NOTEHLUAJBI U 3JIEKTPOJBIKYIIUE CUJIBI : [ DIEKTPOHHBIN pecypc] : METOINYECKUE YKa3aHUA K
BBITIOJIHEHHIO JIabopaTtopHoit paboTel / C.-Ilerep0d. roc. YH-T a’poOKOCM. MpUOOPOCTPOCHHS |
coct.: FO. C. Hukomnaes, T. E. KpbutoBa. - DnekTpos. TekcroBble naH. - CII0. : U3zn-so I'VAIL
2015.-19c.

2.  Xwumua. TernoBoit 3¢dekt (3HTANBINSA) XUMHUECKOW peakuuu : [ DIeKTpOHHBIN
pecypc] : MeTouuecKre yKa3aHus K BBIOJHEHHIO JabopaTopHoit pabotsl / C.-Iletepb. roc. yH-
T adpokocM. npubopoctpoenus ; coct.. FO. C. Hukomaes, T. E. KpbuioBa. - DnekTpoH.
texcToBbIe JaH. - CIIO. : U3a-Bo I'YAII 2015.-17 c.

3.  Xumus : OKBUBAJICHT. 3aKOH OSKBUBAICHTOB : [ OJNEKTpOHHBIA pecypc|
METOJMYECKHE YyKa3aHWs IO BBIMOJHEHUIO J1aboparopHoit pabotel / C.-Ilerep6. roc. yH-T
a’pokocm. mpubopoctpoerus ; coct.: T. E. Kpsinoa, 1. B. OrypiioBa. - D1eKTpOH. TEKCTOBBIC
nas. - CII6. : U3a-Bo I'VAIL, 2016. - 15 c.

4. Xumus. Kopposus metamios : [ DIEKTpOHHBIA pecypc]| : METOAMYECKHE YKa3aHUsI 110
BBITIOJIHEHHTO J1abopaTopHbIX padot / C.-IleTepl. roc. yH-T a3poKOoCM. MPUOOPOCTPOCHHS ; COCT.:
10. C. Hukonaes, T. E. KpbsutoBa. - DnekrpoH. TekctoBbie aaH. - CII6. : U3n-Bo I'YAIL 2016. -
27 c.

Crpykrypa u dopma ordera 0 1adopaTtopHoii padbore

1. Iens paboTHI.

2. JlaGopaTtopHoe 000opyaOBaHUE.

3. Omnwucanue 3KCIIEpUMEHTA.

O6paboTka pe3ynbTaToOB

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpPATOPHOI paboTe

1. Ortuér momkeH coiepaTh TUTYJIBHBIM JIUCT, a €r0 COJAEp)KaHHWE COOTBETCTBOBATH
odopmiienuto, cormacuo 'OCT 7.32-2017. (3anmonHeHHBIE TAOIUIIBI C MTOTyYEHHBIMH
SKCIIEPUMEHTAIBbHBIMU JaHHbIMU) HopmaTuBHasi TOKyMeHTalus, HEOOXoaumasi ISt
oopmrenus, IIpUBE/ICHA Ha AIIEKTPOHHOM pecypce I'VAIL:
https//guap.ru/standart/doc

BrimonHeHbI HE0OOXOTUMBIEC PACUETHI.

[TocTpoens! rpaduueckiie 3aBUCUMOCTHU OT 3a/IaHHBIX TapaMeTpPOB.

CrenaHbl BEIBOJEL.

BrimonHeHbl KOHTPOJIbHBIE 33aHKsI Ha TeMY J1a00paToOpHOI paboThI.

oW



11.3. Meroauyeckue ykazaHus JUisl OOyJarOIMIMXCS 110 TPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B xone BBIOMHEHHUS] CaMOCTOSITEIFHOM pabOThI, 00yJarONIUiiCs BHITIOJIHAET PaboTy 1o
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE MPEMOJaBaTeNsi, HO 0e3 €ro HernocpeCTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcst 1mo 3a0yHoi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IaHUpOBaHUE paboyuero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHM M CHCTEMAaTH3allUU MPUOOpETaeMbIX 3HAHUM, 00eCredrBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSIL.

MeroauyecKUMH ~ MaTepUallaMH,  HAaMpaBISIONIMMU  CaAMOCTOSITENIBHYIO  paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIUILINHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
10 3204HOM (hopMme 0OyueHUs).

11.4. Meroauueckue yKazaHusi JUIsi OOy4aroOIIMXCS MO MPOXOXKICHHIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBAa 3HAHUMI
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLUIUINHBI.

1. 3amuTa 1abopaTopHBIX paboT

2. BeinonHeHue mpoBepovHoOil paboThI 10 TeMe 1abopaTOpHON pabOTHI

3. Pemenue 3aa4 mo Teme 1a00paTopHOM paObOTHI.

11.5. Meroauyeckue ykazaHus I 0O0yJaroUIuXcs MO MPOXOXKICHUIO MPOMEXYTOUHOM
arrecraluu.

[MpomexxyTounasi  arrectanmusi  OOydyarOmIMXCsl — TpEIyCMaTpUBacT  OLCHUBAHHE
MMPOMCIKKYTOUYHBIX U OKOHYATCIIBHBIX PE3YJIbTATOB O6y‘-IGHI/I$I 10 JUCLUIIJINHE. Ona BKIIIOYaEeT B
ceost:

— D9K3aMeH — ¢opMma OICHKH 3HAHWH, IOJyYCHHBIX OOYdYalONIMMCS B IpOIEcCe
HN3YUCHUA Bcel JUCHUITIIMHBI UJIN €€ 4aCTH, HABBIKOB CaMOCTOSITCIILHOU paGOTBI, CHOCO6HOCTI/I
NPUMEHATh HMX JUIS PEHICHUS MPAaKTUYECKHX 3a7ad. DK3aMeH, KaKk NpaBUiIO, TPOBOIHUTCS B
Nepuoj] SK3aMEHAIIMOHHOW CECCHHM W 3aBEpINAeTCs AaTTECTAI[MOHHON OIICHKOW «OTIHYHOY,
«XOPOIIO», «YIOBICTBOPUTEIEHOY, KHEYIOBICTBOPUTEIHEHO.

[IpomexxyTouHasi arrecTanus MPOBOIUTCS B (opMe pelieHds 3agad U OTBETOB Ha
9K3aMEHAIIMOHHBIE BOMIPOCHI. Y YHTHIBAIOTCS PE3YIIbTATHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




