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CTpyKTypa U cofep:KaHue TUCUUIIINHBI

1. esu u 3axa4u JUCHMILIMHBI, €€ MeCTO B y4eOHOM mpouecce

eap u3ydeHus TUCHUILUIMHBI — YTIyOJIeHHE U YCBOeHUE (DyHIaMEHTAIbHBIX
3HAaHUW B 00JACTH XHUMHH, KOTOpBIE€ SIBJSIIOTCS OCHOBOM JJIA JaJIbHEHMIIIETO
M3Y4YEHHUs CHEIUAbHBIX AUCIIUIUIMH, a TakXe I (OPMHUPOBAHUS Y BBITYCKHHUKA
obmenpodeccHoHaTbHBIX KOMITCTCHITHN.

OCHOBHBIMH 331a4aMHU U3YYCHUS TUCIUTIINHBI SBIISIOTCS TEOPETUUYECKAS
U TIPAKTUYECKas MMOATOTOBKA CTYICHTOB IO BOTIPOCAM:
- (hopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS W PA3BUTHS B HEM COBPEMEHHBIX
(hOopM TEOPETHIECKOTO MBIIIICHHS;
- YCBOCHHUE BEAYIIUX WJICH, TIOHATHA U 3aKOHOB XUMUH, (OpMHpOBaHUE OOIIIE-
y49eOHBIX W CHEIUATBHBIX YMCHHA W TPHUBBIUCK I MPUMCHCHHS XUMHUYECKHUX
3aKOHOB M IIPOIIECCOB;
- HCIIOJB30BAaHHWE XHUMHUYECKHX BEIIECTB M MAaTEpPHAJIOB B pPas3HBIX cdepax
YeJIOBCUCCKOM JICATEIHLHOCTH.

2. Mecto mucummimabl B cTpykrype OIIOII BO. TpeOoBanusi k
pe3yJIbTaTaM OCBOECHHUS COMAEPKAHMS AU CIUTIIHHBI

JucnuniarHa «XHUMHUS» OTHOCHUTCS K 00s3aTeIbHOM YacTH €CTECTBEHHOTO
MOJYJIS TUCHMIUINH. J{uciumninHa peanusyercsa B 1 cemecTpe.

JIns u3ydeHus JUCHUIUIMHBI B YHUBEPCUTETE HEOOXOIUMBI
MaTeMaTUKH, XUMHUH U GU3UKH B 00bEME CPETHEH IIKOJIBI.

OcHoBbIBaeTcs Ha 0a3e aucuuiuivH: «Marematukay, «Du3nKa» U CIyKUT
OCHOBOM JIJIsl OCBOCHUSI TUCHUIUIUHBI «MaTepuanoBeeHue» U APYruX AUCIUTLINH
poeCCHOHAIBHOTO ITUKJIA.

JlucouminHa  «XHMUS»  SBIIICTCS  HEOOXOAMMOM 7S OCBOCHMS
oOmenpodecCHOHAIPHON ~ KOMIIETCHIIMM  I10  HAMpaBJICHUIO  IMOJATOTOBKHU
cnermanbHocTu 23.05.01 HazemHbie TpaHCIIOPTHO-TEXHOJOTUYECKHUE CPENCTBA, a
TaKKe 11 CaMOCTOSITEILHOTO 3aHATHS HAyYHO-HCCIICIOBATEIIbLCKON paboToM
CTYyJICHTa ¥ HAIlMCAHMS BBITYCKHOU KBAIM(PUKAITMOHHON pabOTHI.

3HaHUA

3. TpeOoBaHus K pe3yabTATaM OCBOEHUS CONEPKAHUS TUCUUILINHBI

Ko n nHaumeHnoBauue

Nuaukatopel 10CTHKEHUI

[Iepedyens muraHMpyeMBbIX

KOMIICTECHITIH KOMIIETECHITIH pe3yIbTaToB
(mo peasinzyeMoil TUCIMIINHE)
OIIK-1. Crnocoben | OIIK-1.1. Mcnonb3yer 3akoHbl | 3HATh:  BeIyllMe  HJEH,
CTaBUTh W  pemaTh | U METOIBI MaTeMaTHKH, | OHATUS W 3aKOHBI XHWMUH,
WH)KEHEPHBbIE U HAyYHO- | €CTECTBEHHBIX  HAyK  IPU | METOJBI IPUMEHEHHS
TEXHUYECKHE 3a/la4d B | pEIICHUH MPOPECCHOHATBHBIX | XHMUYECKAX  3aKOHOB |
chepe cBoell | 3amad. HPOLIECCOB, METOIbI
npodeccUuTHAITLHOU WCTIONB30BaHUSI XUMHUYECKHX
JeSITeTbHOCTH U HOBBIX BEIIECTB M MAaTepUaliOB B
MEK I CIIATUTHHAPHBIX pa3HBIX chepax

HaIpaBJICHUN c

YeJIOBEUECKOM 1€ TEIbHOCTH.




HUCIIOJIB30BAHUEM
€CTECTBCHHOHAYYHBIX,
MAaTEeMaTUYCCKUX nu
TEXHOJIOTHYECKHX
MOJCTICH.

YMmerh:

pa3HbIX
YeCKOU
Baagern:

3aKOHOB
METOJIaMU

chepax

XHUMUYECKUX
MaTepuaioB

JACATCIIBHOCTH.

NPUMEHSTH 3HAHUE
XUMHUYECKHUX
IIPOLIECCOB

npodeccuoHaNbHbIX
UCIOJIb30BATh
BelleCTBA W Marephalibl B

chepax

3aKOHOB n

IIPU  pELICHUU

3aj7ad4,
XUMUYECKHUE

YCI0BC-
JACATCIIBHOCTH.

IIOHATHUAMUA u
3aKOHaMH XHMHH, METOJaMH
MMPUMCHCHUA

XUMHUYCCKUX
IMponueccCos,

HCIIOJIBb30BaHHUA

BEIIECTB U
B pa3HbIX
YeJIOBEYECKOU

4. CTpyKTypa M cojJep:KaHue AUCHUIITUHbI

4.1. O0beM yueOHOM JUCHMILUIUHBI U BHAbI y4e0OHOI padoThl

Bun yuedHoii paGoTsl

O0bem yacoB (3a4. ef1.)

Ounas dopma

3aounas popma

Oomas yueOHas1 Harpy3Ka (Bcero) 108 108
(3 3au. en) (3 3au. en)

Oo6s13aTe/IbHASI AyIUTOPHAsI yueOHAasi HATPY3Ka (BCero) 51 8

B TOM YHCJIE:

Jlexuun 34 6
CeMUHApCKUE 3aHSATHUS - -
IIpakTryeckue 3aHsITUS - -
JlaboparopHsie pabOTHI 17 2

Kypcosas pabora (KypcoBoOii IIPOeKT)

Hpyrue (bopMbI u METO]IbI OpraHHu3aIuu - -
oOpasoBarenbHOr0 TIpolecca (pacuemuo-epaghuieckue
pabomvl, THAUBUTYaIIbHBIC 3a/IaHUS U M.11.).

CamocTosiTesibHasi padoTa CTyJAeHTa (BCero) 57 100

®dopma aTTecTaluu OK3aMeH DK3aMeH

4.2. Conep:kaHue pa3aesioB TUCITUINIMHBI

Tema 1. Beeoenue. Basicheviuiue noHamust u 3aK0OHbl XUMUU

XuMusl Kak HayKa W 3aJlaud XUMHUHU. 3HAYCHUE XUMHUU B KM3HU U HayKe.
CrexuomeTtpusi. 3aKOH COXPAHEHHUS] MAacChl. 3aKOH COXPAHEHHSI SHEPTrUU. 3aKOH
sKkBUBaJICHTOB. CIOCOOBI OTpENeNIeHUsT MOJISIPHON MacChl SKBUBAJICHTA CIIOMKHBIX
coequHeHni. Kiaccel HeOpraHnuecknx BEEeCTB. TUIBI XUMUYECKUX PEAKIIUN.

Tema 2. Keanmoso-mexanuueckoe npeocmasieHue O CMpOeHUuu amomd.

3axkoHomepHocmu U COBpeMeHHAs POPMYIUPOBKA NEPUOOUYECKO20 3AKOHA
xumuyeckux snemenmos [[.U. Menoeneesa.

SAnepHo-IlaHeTapHasi MoOJeNnb CTpoeHus atomMa. CTpoeHHEe >SIEKTPOHHOU
obonouku aroma. KsanToBbie umcia. IlpaBuia u TOpPSAOK  3alOJIHEHUS
ANEKTPOHHON 000704kH aroMa. POpMbI 3aMHUCH 3JIEKTPOHHOU KOH(PUTYpaluu



aTOMOB DJIEMEHTOB MaJbIX M OOJIBIIUX TEPUOAOB. DHEPrUs MOHU3AIMH aToOMa.
CoBpeMeHHass (OpPMYJIMPOBKa MEpUOANYECKOro 3akoHa. Du3MyecKkuil CcmbIC
3akoHa. O0IIas XapakTEepUCTUKA 3JIEMEHTA M0 MoJIoKeHuto ero B Ileproauyeckoit
cucreme .M. Menneneena.

Tema 3. Xumuueckas cea3b. Cmpoenue seujecmaa.

KBaHTOBO-MEeXaHWYECKOE TOJKOBaHHE OOpPA30BAHMSI XUMUYECKOW CBS3HM.
Tunel W MexaHu3Mbl O00pa30BaHUsS XUMHUYECKOM CBSI3U COTJIACHO METOY
BaJieHTHBIX cBsized (BC), anexkTpoorpunarenbHoct aroma (20). DOHeprus
XAMHUYECKON CBA3U. BaleHTHOCTh. MakcumalnbHasi KOBAJEHTHOCTb, CTEICHb
okucineHnust aroma. CTpoeHHe BelllecTBa (arperaTHoe COCTOSIHUE, KpUCTAILTAYECKast
CTPYKTYpa, BIUSIHUE TUIIAa XUMHUYECKOMN CBSI3U HAa CBOMCTBA BEIIECTBA).

Tema 4. OcHosHbie 3aKOHOMEPHOCU NPOMEKAHUSL XUMUYECKUX PeaKyull.

Buytpennsis sHeprusi. DK30- U SHIOTEPMHUYECKUE PEAKIHUH. DHTAJBIIUS.
CranmaptHoe cocrosiHne BemectBa. CranmaptHele ycioBusa. (CraHgapTHas
SHTANBIMUSA 00pa3oBaHus BemiecTBa. TepMoxuMudeckue ypaBHeHus. 3akoH ['ecca u
ero cienctBug. OHrTponus. OHeprusi ['mbca. ['omMoreHHbie U reTeporeHHbIC
peakuuu. CkopocTh peakuuu. 3akoH aeiictBus macc. [IpaBuiio Baut-I'odda.
Oueprus aktuBainuu. Karanuzatopel. Maruburopsl. O6paTumbie 1 He0OpaTUMBbIE
peakuuu. Xumuueckoe pasHosecue. [Ipunnun Jle Ilarense.

Tema 5. Pacmeopebl.

Ilowatue pactBopa. PactBopurens. PactBopenme. PacTBOpMMOCTS.
Hacpiiennsiii  pactBop.  Koaddumment  pacrBopumoctn.  Koaddunment
abcopOuuu. 3akoH ['enpu. HenacwimeHHsiii pactBop. IlepechlliieHHbINH pacTBOp.
Kputnueckas temmneparypa pactBopeHus. CrnocoObl BBIPOXKEHUSI COAEPHKAHUS
pacTBOPEHHOr0  BelIeECTBA B  pacTtBope. DUBMKO-XUMUYECKHE  CBOMCTBA
pa30aBJICHHBIX  PAcCTBOPOB  AJNEKTpoiUTOB. [loHWkeHue  gaBieHUs  mapa
pacTBopuTelNisi Haa pacTBopoM (3akoH Payns). IloHmwkenue Temmeparypsl
Kpuctajuin3anuu pactBopa. [loBhillieHME TeMIepaTypbl KHIEHUS pPacTBOpA.
OcMoTHYeCcKOE JAaBJ€HUE pacTBopa. PacTBOpBI 3JIEKTPOIUTOB. DJIEKTPOJIHTHI.
OnekTponutuyeckass —aucconuanus. CTeneHb AUCCOLUMALMM  BJIEKTPOJIUTA.
CunbHble, ciabbie dMeKTpouThl. 3akoH pazbasienus OctBanbaa. Koadduiment
Bant-T'opda. AxtuBHocts uoHOB. HonHas cwna pactBopa. [IpousBenenue
PacTBOPUMOCTH 3JIEKTpoauTa. Jucconmanus Boasl. MOHHOE IpOU3BEAECHUE BOJBI.
Bonoponssiii mokaszarenb. ['MapoKCHIIbHBIN TMOKa3atesb. OOMEHHBbIE pPEaKIuu B
pacTtBopax EeKTpoauToB. ['uaponus. Koncranra rugponusa. CTeneHb ruipoiaunsa.

Tema 6. [{ucnepcuvie cucmemul.

JucniepcHbie cucTeMbl W uX kiaccudukanuu. Komouasl B TEXHHUKE H
npombliuieHHOCTH. Koarymsiimst. CenumenTanust. ['enu.

Tema 7. OKucaumenbHo-60CCMAHOBUMENIbHBIE — PeaKyuu (OBP).
I'anveanuueckuu 31emenm.

[ToHaTHE  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  peakiuuil.  OKHUCICHHE.
BoccranoBienue. OMnupuyecKue NpaBuia pacuera CTeNeH! OKuciaeHus. Peaknuu
MEXKMOJIEKYJIIPHOTO OKHCJICHUS-BOCCTAHOBJIEHUs. Peakiuu CaMOOKHUCIICHUS U
caMOBOCCTaHOBJEHHUs. [Ipumepsl oxkuciaurTenel um BoccTaHOBUTENEU. [Ipumeps



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOW JBOMCTBEHHOCTH. (COCTaBIIEHHE YypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuidi (METoa 3JIEeKTPOHHOro OalaHca,
Meroa nonypeakuuii). Hanpasnenne OBP. 3nauenue OBP B npupone u TexHuke.
DIEKTPOXMMHUUYECKUE TMPOLECCHl.  DIEKTPOXMMHUUYECKas cucrema. VOHHBIN
MPOBOJHUK. ONEKTPoabl. Xumuueckue ucToUHMKUM Toka (XUT). Ilonsitue
raJIbBAHUYECKUX DJIEMEHTOB U aKKyMYJSTOPOB. OneMeHThl Jlanusms-Axobu,
Bombra. Cxempr XWUT. Tunbsl mnosypneMeHTOB. ONEKTPOABMKYIIAS —CHJIA.
CraHpapTHbIN JIEKTPOIHBIN ITOTEHLIHAIL. DneKTpoIbl CpPaBHEHHSI.
DNEKTPOXUMHUUYECKHUI psAJl HANPSHKEHUH MeTauioB. KOHLIEHTpaMOHHBINA 3JI€MEHT.
[IprMephl TAIbBAHUYECKUX JJIEMEHTOB U AKKyMYJIITOPOB B HAPOJIHOM XO3SMCTBE.

Tema 8. Xumus KOHCmMpPYKYUOHHBIX MEMAILLOB.

[Tonstue metamnoB. OOmue puzuveckre CBOICTBA U CTPOCHHUE METAJLIOB.
Crocob6sl  momydyeHust MetaiioB. Meramiortepmusa. CrutaBel  METaJUIOB.
XUMUYECKUE CBOMCTBA METaIOB. TspKesble METaJlIbl: KeJe30, HUKEIb, KOOalbT,
XpoM, Mellb, cepeOpo, 30J0TO, IIMHK, PTYTh WM UX CIUIaBbl. Jlerkue meTayuibl:
Mar"uu, aJlfOMUHUN. TUTaH.

Tema 9. Koppo3us memannos.

Koppo3us  meramioB. OrmpenesieHHe  KOpPpO3UM W INPUYMHBL €€
BO3HUKHOBeHUs. Kraccudukanuss KOppO3UMHHBIX NPOLECCOB. XHUMHUYECKass U
NIEKTPOXUMUYECKass Kopposus. Koppos3uss MeTaiuioB B pa3HbIX cpenax. Buuabl
KOPPO3UMHBIX pAa3pylICHHUI. 3amuTa METALIOB OT pa3pyuieHuil. JlermpoBaHue
METAJUIOB. 3allUTHBIE TOKPBITUS. OJEKTpOXUMHUYEcKas 3amurta. MHruduropsl
KOPPO3UHU.

Tema 10. dnexmponus.

[lonsiTe »3aeKTposu3a. ODJNEKTPOJIU3 BOJHBIX PACTBOPOB (XUMHUYECKHE
peaklMu Ha KaTojae W aHoje). PacTBopumbie W HepacTBOpUMbIe aHObL. [Tpumep
JIEKTPOJIM3a C HEPACTBOPUMBIM aHOAOM. llepeHanpspkeHue W MOJIApU3ALUA.
3akonbl Papazes. Boixon no Toky. Mcnonb30BaHuE 31EKTPOIH3A.

Tema 11. Venesooopoowi. Ilonumepnvie mamepuaol.

Teopust crpoeHus opranmueckux coeauHeHuid A.M. Bytneposa. IIpaBuna
palMoHalbHOM HOMEHKIAaTypbl U HoMeHknaTypbl [UPAC. AnkaHbl, ajlKeHbl U
JUEHbl, X (pU3NUecKoe U XUMUYECKOe CBOMCTBA. PoJb yrieBo1opoaoB B TEXHUKE
u ObiTy. Ilonmumepnsie matepuansl. [lonausTuien, monunponuieH, (GToporiact,
Kay4dyK U pe3uHa, peHo10-pOopMabIETHIHbIE CMOJIBI.

Tema 12. Xumus monnuea.

Bunbl tonnusa. Ilpupoansiii ra3 U npoaykTel ero nepepadbotku. Hedgrs u
aBTOKaTaguTH4Yeckui KpekuHr Hedru. [Ipoaykrsl nepepadboTku HedTU. uzensHoe
TOIUJIMBO U 1IE€TAaHOBOE YKCI0. beH3uH n 0KTaHOBOE unciio. Mapku OeH3uHa.

4.3. Jleknuu
Ne Ha3Banue TeMbI O0BeM yacoB
n/n Ounasn 3aounasn
dopma dopma
1 Beenenne. Baxxnennine NoHITHS U 3aKOHBI XUMUH 2 1
2 KBaHTOBO-MeXaHMYECKOE NPEACTABICHUE O CTPOEHUH ATOMA. 4 1




3aKOHOMEPHOCTH U COBPEMEHHAsT (POPMYITHPOBKA
MEePUOUYECKOT0 3aKOHA XUMHUYECKHUX 3eMeHToB J[. .
Menneneena.

3 Xwumudeckasi cBsi3b. CTpOeHHE BEIIECTBA. 2 1
4 OCHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XMMHUUECKUX PEAKIH 4 -
5 PactBopsI. 4 -
6 JucnepcHble CHCTEMBI. 2 -
7 OKHCINTENTFHO-BOCCTAHOBUTENBHBIE PeaKru. | abBaHUIECKHUI 4 i
JIIEMEHT.
8 XWUMHS KOHCTPYKIIMOHHBIX METAJJIOB. 2 1
9 Kopposus meTamios. 2 -
10 ONEKTPONH3. 2 -
11 Yrneopopoas!. [lonuMepHsle MaTepHabl. 4 1
12 XuMus TOIUTUBA. 2 1
Hroro: 34 6
4.4. llpakTuyeckue 3ausatusa. He npenycMoTpeHbl y4eOHBIM IJTAHOM.
4.5. JlaGopaTopHble padoThI
Ne Ha3Banmue Tembl O0bem yacoB
n/m Ounasn 3aounas
dopma dopma
1 Kiracchl HEOpraHM4ECKHX COEAMHEHUI 2
2 Crtpoenue aroma. OKHCIeHHE METAJUIOB M HEMETAIIJIOB. 2 .
3 Omnpenenenune TerIoBoro 3 QexTa peakiny HeRTpaTn3ainm 2 -
4 PactBops! anexTponutos. pH cpensl. 2 -
5 OKHCIUTETFHO-BOCCTAHOBUTEILHBIC PEAKITHHL. 2 -
6 I'anmpBaHMYECKHE DIIEMEHTHI. 2 -
7 Koppo3sus u 3ammra MeTaJioB OT KOPPO3HUH. 2
8 ONeKTpou3. 2 1
9 3amura 1a00paToOpHBIX PadoT. 1 -
Hroro: 17 2
4.6. CamocTosiTeibHasi padoTa CTYJIeHTOB
Ne n/m Ha3Banmue Tembl Bun CPC O0bem yacoB
Ounasn 3aounas
dopma dopma
Morekyna, aToM, XUMUYECKHH 3JIEMEHT, TIPOCThIE
u CIIO’KHBIE BEILIECTBA, aitotponusi, | KoHemexr,
1 OTHOCUTEJIbHBIE aTOMHBIE W  MOJIEKYJSIDHBIE | pEIIECHHUE 3 8
Macchl, BAICHTHOCTh, XMMHUYECKHE PEaKIUH M UX | 3a7ad.
KJIacCU(UKAIHSL.
DJNeKTpOHHAsl CTPYKTypa aTOMOB, BIIEKTPOHHBIC
macropra JJIeMEeHTOB, S-, P-, O-, f-amemeHTHI Konenexr,
OcHoOBHBIE ~ sAepHble  YacTHUBl.  M30TOmBI DELICHHe
2 IIpenckazatensHas cua MIEPUONIECKON 3anat. N 5 8
CUCTEMbI, COBPEMCEHHBIC ITOCTHXXCHHUA B OGHaCTI/I Xumirdeckui
OTKPBITHSL U CHHTE3a HOBBIX XUMHYECKHX | oo oPT
DJIEMEHTOB. DJIeMeHTa.
Temmotrel oOpazoBaHusi W TopeHus BemecTBa. | KoHcmekr,
3 TepmoxumMuueckue pacueTsl. W3meHeHune | pemienue 5 8

OHTpOIIMM B XUMHYCCKHUX MpoHecCax U TIpu | 3aaad.




(hazoBbIX nepexoiax. Karanuzatopst u
KaTaJIUTHICCKHC CHCTEMBI. Bansane
KaTaau3aTopoB  Ha  CKOPOCTb  XMMHUYECKOU
peakuuu. ['OMOr€HHBI U TeTepOreHHBIN KaTajus.
MexaHu3M IeUCTBUS KaTaIu3aTopoB.

KongencupoBannoe COCTOSIHHE BeIIeCTBA.
CrpoeHue TBepAbIX Ten U KUAKOCTeH. CHIIBI
MEXMOJIEKYISIPHOTO u MmexatomHoro | Koncmekr,
4 B3aMMO/ICWCTBUS B TBEPHABIX TellaX W JKUIKOCTAX. | PEIIeHUe 8
OcHOBBI KPUCTAIDIOXVMHH, TUTBI | 3a1a4.
KPUCTAJUIMYECKUX PpEHIETOK W HUX CTPOEHHE.
AMop(dHOE cocTOsIHIE BEIEeCTBa.
O6pazoBanue  pactBopoB. CompBaTamus H
rugparanqus. Teopus 0oOpa3oBaHUS PacTBOPOB
Hd.N.MenneneeBa. TepMOAMHAMHYECKUE OCHOBBI
mporiecca pactBopeHus. CymmapHbIi TermioBoit | Koncmekr,
5 addexkT pacTBOpeHHs BelmiecTBa. bWHaApHBIEC | pelIeHue 8
JKUAKUE cucTeMBbl. 3akoH Payns u OTKIOHEHMs OT | 3ajaad.
Hero. PacTBoprMOCTh TBEpABIX BEIIECTB B
KUAKOCTAX.  [IpowWsBemeHne  pacTBOPHMOCTH.
2KecTkocTh BOJIBI M cITOCOOBI €€ yCTpaHEHHS.
Koncnekr,
6 Hucnepcueie cucremsl. Komtouael. 3omu, peltieHue 8
rejiv, UICTUHHBIE HOHHBIE PACTBOPHI. sanan.
N Koncnekr,
7 Baxmneiimme OKHCTUTENH 1 BOCCTAHOBHTENH 1 HX pelmeHe 8
MecTo B [lepronnyeckoii cucreme 371€MEHTOB.
3a/ad.
Ckadok TOTeHIWajda Ha TpaHWIEe pasfena (a3 B
3JEKTPOXUMHUUECKOMN CHCTEME. JBoitHOM
ANEKTPUYECKU €O M €ro  CTPOCHHE.
Koncnekr,
8 I'anpBanmueckad nens. OJ[C  ranbBaHMYECKOTO pemenpe 8
3JeMeHTa. OJJEeKTPOAHblE TMOTeHIMaibl.  Psan
HallpsDKEHUM  MeTajuloB.  YpaBHeHue HepHcra. anat
OnexrpoxuMuueckue cuctembl. Knaccupukanus
raJlbBAaHUYECKHUX DJIEMEHTOB.
XuMudeckass M JJNEKTPOXUMHUYECKas KOPpO3Us KOHCIEKT
9 MEeTaJIOB. MeTOopl  3aIlUTBI  OT  KOPPO3HH ’ 8
(mpoTexTopHast, KaToaHas, aHOHAS, XUMHUYECKas, DEIICHHE
AHTHUKOPPO3HOHHBIE MTOKPBITHS). Janat
. Koncmext
OCOOCHHOCTH DIIEKTPOXUMHYECKHX PEAKIUN IpH ’ 6
10 pernieHue
aneKkTposinie. 3akoHbl Papajes.
3a/ad.
VYrneBonopoasl. CTpoeHHE alKaHOB, AJKEHOB U
AIKUHOB. Huknuaeckue yraeBonopoabl. | Koncmexr,
11 ITonumepusie MaTepuansbl. [Tomyuenue | pemenue 8
MTOJTUMEPOB. [Ipumenenne  momMMepoB B | 3ajad.
MPOMBIIIIJIEHHOCTH U B OBITY.
Koncnexr,
pelieHue
3amad.
12 Xumuss  TommBa.  Ilomyuenwe — musenbHOro | OdopmiieHue 10
TorumBa, OeH3uH. KoHTponb kauecTBa OeH3MHA. HUTOTOBOMN
KOHTPOJIBHOM

paboter (s
3/0).




13 DK3aMmeH 4 4

HUroro: 57 100

4.7. KypcoBble padoOTBI/MPOEKTHI 10 JUCHUIUIMHE «XUMHUS» HE
MPETyCMOTPEHBI YUEOHBIM MJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH
[IpenogaBanue QUCHUIUIUHBI « XUMUSD BEACTCA C IPUMEHEHHUEM CIIETYIOIIUX
BUJIOB  00pa30OBATENbHBIX  TEXHOJIOTHI:  OOBACHUTEIbHO-WILIIOCTPATUBHOIO
oOyueHusi (TEeXHOJIOTHS TMOAJIEPKUBAIOIIECTO OOYUYCHHSI, TEXHOJIOTHS MPOBEICHUS
y49eOHON JWCKyCCHH), HWH(POPMAIMOHHBIX TEXHOJOTUH  (TIpEe3eHTAIMOHHBIC
MaTepHalibl), pa3BUBAIONIMX U MHHOBAIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJOTUH, a
MMEHHO:

— TPAJUIIMOHHBIE OOBSCHUTEILHO-WITIOCTPATUBHBIE TEXHOJOTUH, KOTOPHIC
00ecCIeynBalOT JOCTYMHOCTh Y4EOHOTr0 MaTepHaia Jijisi OOJIBIIMHCTBA CTYJIEHTOB,
CUCTEMHOCTh, OTPAOOTAaHHOCTH OPraHU3AIMOHHBIX (HOPM U MPUBBIYHBIX METOJIOB;

—  uHGOPMAIIMOHHO-KOMMYHUKAIIMOHHAS] TEXHOJIOTHS, B TOM YHCIE
BU3YaIU3allMsl, CO3/IaHUE PJICKTPOHHBIX YUYECOHBIX MAaTEPHUAIIOB;

—  HCIHOJIb30BaHUE BJIEKTPOHHBIX O00pa30BATENBHBIX PECYpCOB  MpH
MOATOTOBKE K JICKIUSM U JJA0OPATOPHBIM 3aHSATHUSIM;

— TEXHOJIOTHSl TPOOJEMHOro OOydYeHHs, B TOM YHCII€ B paMKax pa3dopa
MPOOJIEMHBIX CUTYALHIA;

— TEXHOJIOTMSl Pa3BUBAIOIIET0 OOYYEHUs, B TOM YHCIE IIOCTAHOBKA H
pelieHre 3aJad  OT MEHee CJIOXKHBIX K O0ojiee CIOXHBIM, pPa3BUBAIOLIUX
KOMIIETEHIIUU CTYJEHTOB.

B pamkax mepedncieHHBIX TEXHOJIOTHH OCHOBHBIMH METOJIaMU OOyUYCHHUS
SBJIIOTCS: paboTa B KOMaH/Ie; CaMOCTOSITeNIbHAs paboTa; mpobieMHOe O0yUEHHE.

Paboma 6 xomanoe: copmecTHasi paboTa CTyZICHTOB B I'PYIINE MPU PEUICHUU
MpoOJEeMHBIX 3aJad Ha JIa0OpaTOPHBIX 3aHITHUSX, BBIMOJHEHUU TPYHIOBBIX
JIOMAIIHUX 33/IaHUI IO BCEM pa3ieiaM.

MakcumanbHas 3G()EKTUBHOCTh TMEJArOrHYECKOTO Mpollecca JTOCTUTACTCS
MyTEM KOHCTPYMPOBAHUS ONTUMATBHOTO KOMILJIEKCA MeJarornueCKuX TeXHOJIOTUH
u (WIM) uX DJIEMEHTOB Ha JIMYHOCTHO-OPUEHTUPOBAHHOM, ESITEIHLHOCTHOM,
JIMAJIOTUYECKO OCHOBE M HUCIOJIb30BaHUSI HEOOXOJUMBIX COBPEMEHHBIX CPEICTB
oOy4eHus.

6. @opMBbI KOHTPOJISI OCBOEHHUSI TUCHUTIIMHBI

Texymas arrecTanusi CTyJE€HTOB MPOU3BOAUTCSA B JUCKPETHBIE BPEMEHHBIE
MHTEPBAJIbl JIGKTOPOM M TMpenojaBaTesieM(sIMU), BeAYUIMMH J1a0OpaTopHble U
MPAKTUYECKUE 3aHATHUS TI0 TUCIUTITNHE «XUMUS» B CICTYIONTUX PopMax:
- 33/IaHUS IJIs1 BBITIOJIHEHUS TAOOPATOPHBIX PadoT;
- BONPOCH Ii KOMOWHUPOBAHHOTO KOHTPOJII YCBOCHHSI TEOPETHUUYECKOTO
MaTtepuana (yCTHO WM MUChbMEHHO) Ha MPAKTUYECKUX 3aHSITHX;
- KOHTPOJIbHBIE PaOOTHI;




- HaClopT XUMHUYICCKOI'O 2JICMCHTA,

-O9K3aMCH.

[IpomexxyTouHass aTTeCTallUM 110 pe3yjbTaTaM OCBOCHHS JUCHUTIIAHBI
MpPOXOAUT B (opMe MNUCBMEHHOTO »HK3aMeHa (BKJIOYaeT B ce0s OTBETHl Ha
CryneHTbl, BbIMOJHUBIIME 75% TeKymux U
KOHTPOJIBHBIX MEPOIPHUATHN Ha «OTJIMYHO», a OCTalibHbIe 25 % Ha «XOPOILIOY»,
HMMEIOT IIPaBO Ha MOJYYEHHUE UTOTOBOM OIICHKH.

B »sKk3aMeHanMOHHYI0O BEIOMOCTh M 3aUETHYIO KHUXKKY BBICTaBIISIOTCS
OIICHKH TIO IITKaJIe, IPUBEACHHON B TaOJIHIIC.

TEOPETUYECKHE BOIPOCHI).

[IIxaa oneHnBanus
(3K3ameH)

XapaKTepI/ICTI/IKa 3HAHHWA IIPEAMCETA U
OTBCTOB

3ayeThbl

OTIINYHO (5)

CtyzneHT ri1yOOKO U B IIOJTHOM 00BEME BiIafieeT
IIpOTpaMMHBIM ~ MarepuaiaoMm.  I'paMoTHO,
HCYEPIBIBAIOIIE W JIOTUYHO €ro Mu3jaraeT B
YCTHOM WM NUCbMEHHOM Qopme. Ilpu sTom
3HAeT PEKOMEHI0BAaHHYIO JIUTEpaTypy,
MPOSIBJISIET TBOPUYECKUM MOJIXOJX B OTBETAX Ha
BONPOCHI M MNpPaBWIBHO  OOOCHOBBIBACT
NPUHATBIE  PELICHHs,  XOPOWIO  BIIAJEET
YMEHHUSMM M HaBBIKAMHU IIPH  BBIIOJIHEHUU
IIPAaKTHYECKMX 3a]1a4.

xoporio (4)

CTyneHT 3HaeT MPOrpaMMHBIM Marepua,
IPaMOTHO U MO CYTH M3JIaraeT €ro B YCTHOMU
W MUCHbMEHHON dopwme, JOTTyCKas
HE3HAYUTENIbHbIE HETOYHOCTHU B
YTBEPKACHUSX, TPAKTOBKAX, OMPEIEICHUSIX U
KAaTeropusix WU HE3HAUYUTEIbHOE KOJINYECTBO
omubOok. IIpu sToM Biageer HEOOXOAUMBIMU
YMEHHUSIMH ¥ HaBBIKAMH TP  BBITIOJTHCHUH
MIPAKTUYECKHX 3a]1au.

YIOBJIETBOPUTENHHO (3)

CryneHt 3HAET TOJBKO OCHOBHOM
MIPOTPaMMHBII MaTepuan, JIOTTYCKaeT
HETOYHOCTH, HEJI0CTATOYHO YETKHE
(OpMYIIMPOBKH,  HEMOCIEIOBATeIILHOCTh B
OTBETax, W3JIaraéMbIX B  YCTHOH WU
nucbMeHHoOU Qopme. [Ipu 3TOM HELOCTATOYHO
BlIaJic€T yMEHUSAMHU U  HaBBIKAMHU TIpH
BBITIOJTHEHUH MTPAKTUYECKUX 3a1ad. Jlomyckaer
110 30% ommOOK B M3/1araeéMbIX OTBETaX.

3a4TCHO

HEYJIOBJIETBOPUTEIHHO (2)

CrygeHT He 3HaeT 3HAYUTENbHOM 4YacTH
nmporpaMMHoOro  Mmarepuana. lIlpu  asTom
JIOTIyCKaeT TMPUHUUNHUAIbHbIE OIIUOKH B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE IMOHATHH H
KaTeropuil, MNpOSBIAET HU3KYID KYJIbTYpY
3HAHWUH, HE BJIAJIEET OCHOBHBIMH YMEHHUSIMH U
HaBbIKAMU TMIPU BBINOJIHEHUU MPAKTUYECKUX
3ama4. CTyIEHT OTKa3bIBaeTCsi OT OTBETOB Ha
JIOTIOJIHUTEIIbHBIE BOIIPOCHI.

HE 3a4TCHO




7. YueOHO-MeTOoANYeCcKOoe U MPOrpaMMHO-UH(OPMALIMOHHOE o0ecneyenne
AUCHHUTIIMHBI

a) OCHOBHAsI JIMTepaTypa:
1. I'muaka H.JI. O6masa xumug / H.JI. I'muaka. — M.: KHOPVYC, 2016. — 752 c.

http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-
izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-
g54-obschaya-himiya-uche.php

2. AxmetoB H.C. O6mas u "Heoprannueckas xumusa / H.C. AxmetoB. — CII6:
Jlans, 2014. — 752 c. https://e.lanbook.com/book/50684

3. 3aiiieB O.C. Xumusa. Yueonuk / O.C. 3aitneB. — M.: IOpaiit, 2015. — 470 c.
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-
bakalavriata.html

0) AOMOJIHUTEJIbHAS JIUTepPaTypa:
1. I'muaka H.JL. OOmas xumwus: YuyeOHoe mnocodOue nans By3oB / Ilox pen.
A.U. EpmakoBa. — M.: Uurerpan-IIpecc, 2016. — 752 c.
2. Pomanosa H.B. O6mas u Heopranuueckas xumus. — K.: Beicmias mxosra, 1988.-
432 c.
3. ®posoB B.B. Xumus. — M.: Beicias mkona, 1986. — 543 c.
4. byrpum C.I1., Xopyxas U.A. KpaTkuii KOHCTIEKT JICKIIUH IO XUMUU. — JIyraHck:
H3n-Bo BHY, 2003. — 104 c.
5. Kupnuenko B.M. O6mas xumus. — K.: Beiciias mkona, 2005. — 639 c.
6. 'muaka H.JI. 3agaun u ynpakaenus o oomel xumuu. — JIeHnarpan: Xumus,
1985. — 264 c.
7. JIypre }O.1O. CnpaBoynuk no aHanutudecko xumuu. — M.: Xumus, 1989. —
448 c.
B) METOAUYECKHE PEKOMEHIAIUN:
1. Bepex-benoycoBa E.M., KypckoBa A.O. Meroauueckue yka3zaHus Jis
CaMOCTOATENLHON paOOThl W KOHTPOJBHBIE 3aJaHUSl MO IUCHHUILIHHE «XUMUS)
(m7st cTyAeHTOB 3a049HOM (opMbl 00yUueHus: HampaBieHuit moarorosku: 27.03.01 —
Cranpaptuzauus u Merposorust; 23.05.03 — [TogBuKHOM COCTaB KEJIE3HBIX JOPOT;
23.05.04 — DOxkcmryatanms kene3Hbix gopor; 23.03.03 — DOkcruryaramus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH U KomIuiekcoB; 13.03.03 Dueprernueckoe
MamuHocTpoeHue; 23.03.01 — TexHomoruss TpaHcmoOpTHBIX IporieccoB). / CocT.
E.N. Bepex-benoycora, A.O. Kypckona. — JIyrauck: U3a-so JII'Y um. Bnagumupa
Hans, 2020. — 45 c.
I') HHTEPHET-PeCypPChI:

1. http://www.chem.msu.su

2. http://chemistry.aznet.org/

3. http://www.km.ru/

4. http://www.alhimik.ru/

5. http://www.rsc.org/



http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-izdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-g54-obschaya-himiya-uche.php
https://e.lanbook.com/book/50684
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-bakalavriata.html
http://www.chem.msu.su/
http://chemistry.aznet.org/
http://www.km.ru/
http://www.alhimik.ru/
http://www.rsc.org/

6. http://en.wikibooks.org/wiki/Chemical_Informatio

7. ®enepanbhbliii mopran «Poccuiickoe oopazosanue» — http://www.edu.ru/

8. Undopmanmonnas cucrema «EqmHOe OKHO A0CTyma K 00pa3oBaTeIbHBIM
pecypcamy» — http://window.edu.ru/

9. ®enepanbHbIil 1IEHTP WHGOPMAITMOHHO-00PA30BATEIBLHBIX PECYPCOB —
http://fcior.edu.ru/

10. OnexTpoHHO-0MOMMOTEUHast cucteMa «KOHCYIbTaHT-CTylEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

11. 3neKTpOHHO-ONOINOTEUHAS cucremMa «StudMed.ru» —
https://www.studmed.ru

HNupopmanuoHHbIit pecypc OnOIM0TEeKH o0pa3oBaTeJbHOM
OpPraHu3anuu
Hayunas 6ubarorexa umenu A. H. Konsiesa — http://biblio.dahluniver.ru/

7. MaTepHaJIbHO-TEXHUYECKOE o0ecneuyeHue U CHUNIMHbI

JIEKIIMOHHBIE  3aHATHUA MPOBOJATCA B  AKaJEMUYECKUX aAyIUTOPHSX,
COOTBETCTBYIOIIUX JECUCTBYIOIIMM CAHUTAPHBIM M MPOTHUBOMOMXKAPHBIM ITPABUIIAM
Y HOpMam.

JlaGopaTtopHble 3aHATHUS: TMPOBOIATCS B aKAJACMHUYCCKHX ayIUTOPHSIX,
COOTBETCTBYIOIIUX JIECHUCTBYIOIIMM CAHUTAPHBIM M MPOTHUBOMOKAPHBIM IPABUIIAM
U HOpMaM, C HCIOJb30BAaHUEM XMUMHUYECKUX PEAKTUBOB U JIA0OPATOPHOM MOCY/bI,
Pa3IaTOYHOIO MaTepualia, HarasAHbIX MOCOOUM, JEMOHCTPAIMOHHBIX MJIAKATOB.

[Ipouee: pabouee MecTo mpenoAaBarelisi, OCHAIICHHOE KOMIIBIOTEPOM C
noctynoM B IHTEpHET:

1. MyapTUMEIUITHBIN TPOEKTOP, HOYTOYK.

2. KoMnproTepHbIE MPE3CHTAIMH.

3. JleMoHCTpallMOHHbBIE J1a0OpaTOpPHBIE XUMHUYECKHE AKCIICPUMEHTHI MO KaKIOou
TEME.

4. KoMIUIEKTHI IIAKaTOB 10 KaXJI0M TeMe.

5. CerMeHTHBIE MOJICJIM OPTAaHUYECKUX M HEOPTraHUYECKUX COCTMHEHUM.

6. Koyekiiun MUHEPAJIOB U 00pa3IioB BEIICCTB.

[IporpammHoe obOecnieyeHue:

BecniiaTuoe
DyHKIHOHAIBHOE
NporpamMmMHoe Ccebliaku
Ha3HAYCHUE
ob0ecreueHune
. . . https://www.libreoffice.org/
Odpucnnrii naxer Libre Office 6.3.1 https-//ru.wikipedia.ora/wiki/LibreOffice
OnepanuoHHast https://ubuntu.com/
crcTema UBUNTU 19.04 https://ru.wikipedia.org/wiki/Ubuntu



http://en.wikibooks.org/wiki/Chemical_Informatio
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://biblio.dahluniver.ru/
https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

bpayszep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

bpaysep

Opera

http://www.opera.com

ITouyTOBBIIT KJIUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daiisi-MeHeIKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop 7Zip http://www.7-zip.org/

. http://www.gimp.org/
Fg a;l;p;;ecmn E/Ilz;\rqlip SEEI;] IFr)r: ggream) http://gimp.ru/viewpage.php?page_id=8
penaxtop P g http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruieiiep VLC http://www.videolan.org/vic/

8. OueHouHble cpeacTBa MO JUCUMUILTIMHE

ITactiopT

(1)OHI[3 OLOCHOYHBIX CPCACTB II0 yqe6H0ﬁ JUCHHUITIINHC

«XUMU S

[lepeuenb koMIETEHIUH (3JIEMEHTOB KOMITETEHUIN), POPMHUPYEMBIX B
pe3yJibTaTe OCBOCHUS YUEOHOM TUCIIUTIUIMHBI « X UMUSD)

WNnaukatopsl Drarnsl
Kon . Kontpomupye-
Ne @opMyJIMpOBKa | JOCTHKEHUI ¢dbopmupo-
KOHTPOJIHpYe . MbI€ pazzensl
n/ . KOHTPOJIHPYEMOH | KOMIETeHIIMH (TI0 . BaHUs
MOH . (Tembl) y4eOHOIA
| KOMITETCHITUHT peanuzyemoit (cemecTp
KOMIICTCHITHH JUCTTUTUTAHBI
JTUCITUTLIIAHE) U3YYEHUS)
1 | OIIK-1 OIIK-1. OIIK-1.1. Tema 1. 1
Crniocoben cta- | Mcnonb3yer Beenenue.
BUTh W pelaTh | 3aKOHBI U MeTObl | BaxkHelmue
WHXXCHEpHbIE W | MATEMAaTUKH, TTOHSTHS u
HAyYHO-TEXHHYEC- | €CTECTBEHHBIX 3aKOHBI XUMUHU
KM€ 3aJa4d B | HAYK npu | Tema 2. 1
chepe CBOEH | penieHuun KsanToBo-
npoeCCUTHANIb- | IPOPECCUOHATBH | MEXaHHYECKOE
HOM JIEATENIbHOCTH | BIX 3a/a4. MIpe/iCTaBICHUE O

U HOBBIX MEXIHC-
LUTITIMHAPHBIX
HallpaBIE€HUNU ¢
VICITOJIb30BAaHNEM

CTPOEHUH aTOMA.
3aKOHOMEPHOCTH
U COBpEMEHHast
(dhopMynupoBKa



http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

€CTECTBEHHOHAYY
HBIX, MAaTeMaTH-
YCCKUX HN TEXHO-
JIOTHYECKUX
MOJICIICH.

MEPUOINYECKOTO
3aKOHa
XUMHYECKUX
anemenTtoB J.H.
Memneneena.

Tema 3.
Xumuyeckas
cBs3b. CTpoeHue
BEILIECTBA.

Tema 4.
OcHOBHBIC
3aKOHOMEPHOCTH
MPOTEKAHUS
XAMUYECKHUX
peaKuuii.

Tema S.
PactBopsI.

Tema 6.
JucnepcHsie
CUCTEMBI.

Tema 7.

OKHCIUTEIHLHO-
BOCCTAaHOBUTEIb
HEIE
T"anpBanmueckuit
DJIEMEHT.

peaKiuu.

Tema 8. Xumus
KOHCTPYKIIMOHH
BIX METAJLIOB.

Tema 9.
Koppo3sus
METaJIJIOB.

Tema 10. Diek-
TPOJIU3.

Tema 11.
Yrnesoaopoasl.
TIOJTUMEPHBIE
MaTepuabl.

Tema 12. Xumus
TOILIABA.

IToxka3arenu u KPUTEPHUHU OLICHUBAHUA KOMHeTeHHHﬁ, OIIMCAaHUEC IIKAJ

OICHUBAHUA
No Kon WNuaukaTopsl Ilepeuens Kontponupy] HaumenoBanue
I /;1 KOHTPOJIMPYEMO JOCTHKEHU N TUTAHUPYEMBIX €Mbl€ TEMBI OLICHOYHOI'O
1 KOMIIETEHIIUU KOMIIETEHIMH (110 pE3yJIBTaTOB y4eOHOi CpeICTBa




peanus3yemoit JHACLUATUINHBI
JTUCITUTIITUHE )
OIIK-1.1. 3nanme Benymux | Tema 1, Bonpocsr st
Ucnonp3yer 3akoHbl | uaeu, mnoHsatTuid u | Tema 2, KOMOHHHUPOBAHHOTO
u METO/Ibl | 3aKOHOB xumuy, | Tema 3, KOHTPOJIS YCBOCHHS
MaTEeMaTHKH, METOJIOB Tema4, TEOPETHYECKOrO
€CTECTBEHHBIX HAyK | IIPUMEHEHUS Tema 35,
npu pPELICHUH | XMMHUYECKUX Tema 6, Matephaa, salaHi
npoeCCUOHATBHBIX | 3aKOHOB u | Tema 7, 1O J1a00PaTOPHBIM
3ajad4. MPOLECCOB, Tewma 8, 3aHATHAM,
METO/IOB Tema 9, XUMUYECKUN
HCIIOJIB30BAHHUS Tema 10, MACIIOPT DIIEMEHTA,
XHUMHYCCKHUX Be- | Tema 11, SK3AMCH.
1IECTB u | Tema 12.
MaTepuaioB B
Pa3HBIX chepax
YEJI0BEYECKON Jies-
TEJIbLHOCTH.
Ymenue
MIPUMCHHUTh 3HAHUE
XUMHUYECKUX
3aKOHOB u
MPOIIECCOB npu
perieHun
npodeccnoHaTbHBIX
OIlK-1 3ajad,
KCII0JIb30BaTh
XUMUYECKUE
BEIlECTBA "
MaTepuabl B
pa3HbIX chepax
YEJI0BEUYECKON Jies-
TEJIHLHOCTH.
Baanenue
MOHATHSIMHU u
3aKOHAMU  XUMUH,
MeToAaMu
MIPUMEHEHUS
XUMUYECKHUX
3aKOHOB u
MPOLIECCOB,
MeTOJaMHu
WCIIOIb30BAHUS
XUMUYECKHUX
BEILIECTB u
MaTepuaioB B
pasHbIX cepax
YEeJI0BEYECKOM

ACATCIIBHOCTH.




@D oHabI OLIEHOYHBIX CpeacTB o JMCHUILIMHE «XHMHUSD

Bomnpocs! Aj1s1 KOMOMHMPOBAHHOTO KOHTPOJISI YCBOCHUS
TEeOPeTHYECKOro MaTepuaJja (YCTHO WU MUCbMEHHO):

Bompocsl o Temam: Cmpoenue amoma. Ilepuoouueckuii 3akon. Ceoticmea
anemenmos.  Xumuueckas — c6a3b.  Komnnexcuvie — coeOuHeHus. Tunw
83aUMOOCUCMBUS MOJIEK) L.

1. OcHOBHBIE TIPEACTABICHUS O CTPOCHUU aTOMOB.

2. AtoMmHBI€e spa, ux cocta. M30Tomnbl, n300apbl, H30TOHBI.

3. Monenu atroma Tomcona, Pezepdopna, bopa.

4. KpantoBOMexaHM4YecKass MoOJeidb aroma. KBaHTOBBbIE 4YHCIA; THIIBI
ANIEKTPOHHBIX OpOUTasEH.

5. llopsimok  3amoyiHEHWs DJIEKTPOHHBIX YPOBHEHW U IOLYyPOBHEMN
MHOTO?JIEKTPOHHBIX aTOMOB (NPUHIMII MUHMUMYMa JHEpPrUU, MPHUHIUI 3ampera
[Taynu, npaBuno XyHaa, npaBuia KieuykoBcKoro).

6. DneKTpoHHBIE (POPMYIIBI IIEMEHTOB.

7.OHeprusi MIOHU3AIUU U CPOJICTBO K ANEKTPOHY. DNEKTPOOTPULIATEITLHOCTb.

8. [lepnoanyeckoe N3MEHEHHUE CBOMCTB XUMUUECKUX 3JIEMEHTOB.

9. Ilepuoguyeckuii 3aKOH M Iepuoguyeckas cucremMa snemeHToB J[. .
Menpeneena.

10. CoBpeMeHHas (popMyIMpPOBKA MEPUOIUYECKOTO 3aKOHA.

11. Obmue npeacTaBiIeHUsS O XUMHUYECKON CBsI3U. BUJIbI XUMHUUYECKOU CBSI3U.
HanpaBiieHHOCTh M HACKIIIIAEMOCTh KOBAJIEHTHOU CBSI3H.

12. KoBaneHTHas CBS3b, MEXaHU3M €€ 00pa30BaHUA.

13. I'mbpunu3zanusi aTOMHBIX OpOUTAICH, TUTTHI THOPHUAN3ALIUH.

14. OpueHtauuss aToMHBIX oOpOuWTaNel, NPOCTPAHCTBEHHAs CTPYKTypa
MOJIEKYI.

15. TlonsApHOCTH CBSI3U U MOJSPHOCTh MOJIEKYJBI. [[UMOTBHBIA MOMEHT KaK
Mepa MOJISIPHOCTH.

16. JlnmHa W TNPOYHOCTh XHUMHYECKOM CBSI3M. ODHEPrUs  CBS3H.
HanpaBiieHHOCTh U HACKIIIAEMOCTh KOBAJICHTHOU CBSI3H.

17. UonHas cBsi3b, €€ 0COOCHHOCTH.

18. JIoHOpHO-aKIIENTOPHBIM MEXaHW3M 00pa30BaHUs CBSI3U.

19. CtpoeHre KOMIUIEKCHBIX COEIMHEHHM, X KJIacCU(pUKaIIHS.

20. YcTOoM4YMBOCTh KOMIUIEKCOB B pacTtBopax. KoHcTaHTa nuccouuanuu.
JIBOWHBIE COJIH.

21. Merannuueckast CBSI3b.

22. BogopoaHas CBsi3b, €€ Pa3HOBUIHOCTH.

23. ArperaTHbl€ COCTOSIHUS BEUIECTB.

24.  BzaumojeiictBue ~— Mexay — MoJekylamu.  OpuUEeHTauMOHHMIA,
WHIYKITMOHHBINA U JUCTIEPCUOHHBIN A (HEKTHI.

25. Ctpoenne KpucTaioB. JKUIKOKPUCTALTNIECKOE COCTOSTHUE.

26. Xumuueckasl CBsi3b B KpHUCTauiaXx. MoOJIeKyJsipHbIe, KOBAJICHTHBIE W
MOHHBIE KPUCTAILIBI.



27. 3aBUCHUMOCTh (PU3MUECKHX CBOWCTB OT BHUJAa XHUMHUYECKOW CBS3U B
KpUCTAJLJIaX.

28. Meramnueckue Kpuctaiuibl. JledeKTbl KpUCTaNINYE€CKOU PEIIETKH.

29. JXuakoe cOCTOSIHME BEIIECTB; MEXKMOJICKYJsipHast CBA3b. (CTpoeHue
JKUJIKOM BOJEBI.

30. AMopdHOE cocTosTHUE.

31. T'ereporeHHblE  OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIE  IPOLIECCHI.
["anbBaHUYECKUE PJIEMEHTHI.

32. ITonsiThe 00 ANEKTPOJHBIX MOTEHIHAIAX.

33. 3aBUCHUMOCTH DSJEKTPOJHBIX MOTEHIMAIOB OT Pa3jIHYHBIX (HaKTOPOB.
®opmyna HepHera.

34. I3MepeHune 31eKTPOIHBIX MOTEHIMANI0B. BOIOpOAHBIN 37EKTPO.I.

35. CtangapTHbIC 3JIEKTPOIHBIE TOTEHIIMANBI. Psi HanpsHKeHU METaIOB.

36. HeoOpatumble rambBaHWYecKHe 3JieMeHTH Bousbra, [lanmamsa-Skobu,
Jlexnaniie. XMMUYECKHE UCTOYHUKHU TOKA.

37. Pacuet 3/IC raJibBAHUYECKUX AJIEMEHTOB.

38. KoHIleHTpalmOHHBIE 3JIEMEHTHI. TOIIMBHBIE JIEMEHTHI.

39. OOparumble TadbBaHUYECKHE dJeMEHThl. KHUCIOTHBIE U IIENIOYHBIC
AKKyMYJISITOPBI.

40. CylHOCTb 3JIEKTPOJIN3a.

41. IloTeHIMan pa3yIOXKEHUS, €ro pacyer.

42. ITocnenoBaTenbHOCTh Pa3psIKU HOHOB Ha KaTOJE U aHOJE.

43. DneKTpOoIn3 BOJAHBIX PACTBOPOB 3JEKTPOJIUTOB.

44. DnexTponn3 ¢ HepaCTBOPUMBIMU M pACTBOPUMBIMHU aHOIAMMU.

45. BropuuHbI€ MPOLECCHI IIPH IIEKTPOJIU3E. SIBIIEHHE EpEHATIPSKEHNUS.

46. KonmmuecTBEeHHBIE COOTHOLLIEHUS TTPH AJIEKTposn3e. 3akoHbl Dapases.

477. PeanbHbl€ 3JIEKTPOXUMHUYECKUE MPOLECCHI. BBIX0 1O TOKY.

48. DNeKTponIn3 pacIyiaBoB.

49. OcCHOBBI TaJbBaHMYECKUX METOJIOB HAHECEHUS METaJUIMYECKUX
ITOKPBITUH.

50. DNEeKTPOIUTHYECKOE TMOMydeHue H padUHUPOBAHUE TEXHUUYECKUX
METAJIJIOB.

51. [lony4yeHne aKTUBHBIX METAJIJIOB U IIEI0UYEH AJIEKTPOIU30M.

52. OcHOBHBIE IPUYMHBI KOPPO3UU METAILIOB.

53. Knaccudukaius KOppoO3MOHHBIX MPOIIECCOB.

54. XuMu4deckasi KOppo3us U €€ Pa3HOBUIHOCTH - Ta30Basl, KUJKOCTHAS.

55. 3akoHBI pOCcTa OKCHAHBIX IUNICHOK HA TOBEPXHOCTH METAJIJIOB.

56. MexaHu3M 2IIEKTPOXUMUYECKON Koppo3un. KoHTakTHas KOppo3usi.

57. Koppo3us METAIIIIOB ¢ BOJAOPOJHOM U KUCIOPOAHOM AETOISPU3ALIUCH.

58. KoHIleHTpalnoHHasi KOppO3Hsl.

59. Koppo3us noj feicTBreM Oy>KIAI0IINX TOKOB.

60. Biustnue cpeabl Ha CKOPOCTh MPOTEKaHUSI KOPPO3UH.

61. Knaccudukariys METOIOB 3aIIUTH METAJIJIOB OT KOPPO3HH.

62. THruOuTophl KOPPO3HUHU.



63. AHTUKOPPO3UOHHBIEC MMOKPBITUSI, METOJIbI UX HAHECEHHSI.
64. AHOHBIE U KaTOJAHBIE TOKPHITHS.

65. IIpOoTEeKTOPBI, MEXAHU3M UX JICUCTBUSI.

66. Xumuyeckas MoauuKaius TOBEPXHOCTH METAILIOB.
67. AHollHas U KaTOHAs 3aIlUTA.

Kputepuu u mkana oueHUBaHUS IO OLICHOYHOMY CPENCTBY — KOMOMHUPOBAHHBIN
KOHTPOJIb YCBOCHHSI TEOPETUYECKOI0 MaTepHraa;

Ikama oneHUBaHUA

Kpurepuii oieHuBanus
(uaTEpBa) OAIIOB) pHTep B

5 OTBeT 1aH Ha BBICOKOM YPOBHE (CTYIEHT B IIOJIHOM O0BEME OCBETUI
paccMaTpuBaeMylo MpoOIEeMaTHKY, MPUBENl apTyMEHTHI B MOJb3Yy CBOUX
CYXJeHHUH, Biajeer MNpO(UIbHBIM IOHATHMHBIM (KaTeropuaabHbIM)
anmnaparom M T.1I.)

4 OTtBeT naH Ha CpelHEM YpoBHE (CTYyIEHT B IIEJIOM OCBETHII
paccMarpuBaeMyro MpoOJieMaTUKy, MPUBET apTyMEHTHI B IMOJIb3Y CBOMX
CYXXJCHHH, TOMYCTUB HEKOTOPbIE HETOUHOCTH U T.I1.)

3 OTBeT naH Ha HMU3KOM YpOBHE (CTYIAEHT JOIYCTHJI CYIIECTBEHHBIE
HETOYHOCTH, U3JOXKHJI MaTepual ¢ OIIMOKaMM, He BIaJeeT B
JOCTATOYHOM CTETIeHU MPO(HUIBLHBIM KaTerOPHAIHHBIM aIapaToM U T.I1.)

2 OTBeT naH Ha HEYIOBJIETBOPUTEIBHOM YPOBHE WJIM HE MpPEACTaBICH
(CTyneHT He TOTOB, HE BBIMOJIHUI 3aJJaHUE U T.I1.)

3amanus no Ja00paTOPpHBIM 3aHATHAM (padoTam):

Jlabopamopnas paboma Ne 1. Kitaccbl HEOpraHU4ECKUX COSTUHEHUH.

3aganue: PaccMOTpeTh M HM3y4YUTh OCHOBHBIE KIIACChl HEOPTaHHMYECKUX
BEILECTB.

Jlabopamopnas paboma Ne 2. KBaHTOBO-MEXaHHYECKOE MPEJICTABICHUE O
CTPOEHHUU aToMa.

3aganue: PaccMmortpers moaenu CTpoeHUss aroma. M3ydnTh 3IEKTPOHHOE
CTPOCHHME aToMa, 3aKOHOMepHocTH llepmonnueckoro 3akona /[.11. Menneneesa B
COOTBETCTBHH C 3JIEKTPOHHOM CTPYKTYpPOU aTOMOB.

Jlabopamopnasa paboma Ne 3. TennoBnid 3(PEeKT XUMHUUYECKHX pPEAKIUH.
OCHOBHBIE€ 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIUH.

3aganue:  O3HAaKOMUTBCA C  OCHOBHBIMH  3aKOHAMHM  XHMHYECKOU
TEPMOJUHAMUKA W TEPMOXUMHUHU, TEPMOXHUMUYECKUMHU U TEPMOJMHAMUYECKUMU
pacuéraMu; KpUTEPUSIMH BO3MOKHOCTU MPOTEKAHUS XUMUUYECKUX MPOLIECCOB.

Jlabopamopnas paboma Ne 4. Teopust pacTtBopoB. KHCIOTHOCTBH Cpenbl.
['maponn3 KucioT, OCHOBAaHUM U COJICH.

3aganue: PaccMOTpeTh TEOpUIO  BJIEKTPOIUTHYECKOW  IHCCOLMAIUU,
O3HAKOMUTBHCSI C METOJIaMH OIPEIEIECHUS KUCIOTHOCTH PAacTBOPOB, C pacyéTaMu
KOJIMYECTBA BEUIECTBA U PACTBOPUTENIS VISl IPUTOTOBJICHUS] PACTBOPOB 33JIaHHOM
KOHLIEHTpaI1H, PaBUJIaMH TUAPOIU3A.

Jlabopamopnasa paboma Ne 5. OKUCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
(OBP).




3ananue: Paccmorpenue [loHATHA U pacyeT CTENeHel OKUCIEHUS 3JIEMEHTOB
W 4acTull, MeTo/0oB ypaBHUBaHUsT OBP, moHsTHE M HaxOXJIEHUE 3JIEKTPOJHBIX
MoTeHIuManoB, pacuet JC.

Jlabopamopnas paboma Ne 6. Koppo3susi.

3ananue: O3HaKOMHUTBCS C Pa3HOBUAHOCTAMH KOPPO3UU MeTauioB. 3yuuTh
ANEKTPOXUMHUYECKYIO KOPPO3HMIO. YMETh COCTaBSITh CXEMY M YypaBHEHHUS
AIEKTPOXUMHUYECKON KOppo3uu. 3yduTh METOMIbI 3alIUTHI OT KOPPO3HUHU.

Jlabopamopnas paboma Ne 7. I'anbBaHUYECKUN DIEMEHT.

3ananue: O3HaKOMUTHCA ¢ MpuHIUIoOM padotel XU ToB, co cTpoeHneM IByX
tunoB ['D. PaccMmoTpers ypaBHenue HepHera. YMers paccuutsiBath J/C 0.

Jlabopamopnas paboma Ne 8. DneKTponus.

3ananue:PaccMOTpeTh  OYEpEeIHOCTh pa3psia HOHOB Ha 3IJIEKTpoAax,
NepeHanpsHKeHUE, pa3judHble TUIBl 3JIEKTPOJNOB. M3ydHWTh KOJIMYECTBEHHBIE
3aKOHOMEPHOCTH  JIEKTPOJIM3d, MCHOJIb30BAHUE JJIEKTPOJIM3a B HApPOIHOM
XO35UCTBE.

Kputepuu u mikana oleHuBaHus 10 OLICHOYHOMY CPEACTBY — 3a/1aHHUS I10
7a00paTOPHBIM 3aHATUAM (padboTam):

[IIxana orteHnBanus

Kpurepwuii orieHuBaHUS
(nHTEpBaN OAIIOB) PHTEP B

5 3ajjaHye BBINOJIHEHO HAa BBICOKOM YPOBHE (CTYIEHT B IOJHOM OOBeMe
OCBETUJI pacCMaTPUBAEMYIO ITPOOJIEMATUKY, IIPUBEJT APTYMEHTHI B M1OJIb3Y
CBOUX CYXJICHHH, BJIaJeeT pOoGUIbHBIM HOHATUIHBIM
(kaTeropuajgbHbIM) allapaToM U T.I1.)

4 3ajjaHKe BBIIIOJHEHO Ha CpelHEM YpPOBHE (CTYIEHT B IIEJIOM OCBETHII

paccMaTtpuBaeMylo MpoOJIeMaTHuKy, MPUBET apryMEHTHI B MOJIb3Y CBOUX
CYXJIEHUH, TONYCTUB HEKOTOPbIE HETOYHOCTH U T.I1.).

3 3ajaHue BBIIOJHEHO Ha HHU3KOM ypPOBHE (CTYIEHT JOMYyCTHII
CYIIECTBEHHBIE HETOYHOCTH, H3JIOXKHI MaTepual C OIIMOKaMH, He
BJaJeeT B JIOCTAaTOYHON CTeNeHH MNpOPMIBHBIM KaTeropHaabHbIM
anmnaparom M T.IL.).

2 3ajaHue BBIOJHEHO HAa HEYIOBIETBOPUTEIBLHOM YpPOBHE WM HE
TpeCcTaBieH (CTYJACHT HE TOTOB, HE BBHITTOJIHIII 33IaHHUE U T.I1.).

XuMHYECKHUI MACIOPT JIeMEHTA

BOHpOCI)I AJIS BBINMOJTHCHUA XUMHUYIECCKOT0o MMacriopra 3JieMeHTa

Tabnuia ¢ HoMepaMy BapHaHTOB U 3aJIaHUSIMU K HUM.
Homep sapuanma 3aoanue
0 Menp
Keneso
ATFOMUHUNA
Kucnopon
Cepa
Kanbiumit
Maruuit
Ypan
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8 Aot

9 Xiop
10 Huxkenn
11 uak
12 Bapuit
13 Won
14 3omoT0
15 PryTh
16 Cepebpo
17 Bucmyt
18 OnoBo
19 Kobajipt
20 CauHen
21 XpoMm
22 Maprasnen
23 [Tnatuna
24 MEIIBSK
25 Ypau
26 Turan
27 CypbpMa
28 Temtyp
29 CrpoHnruit
30 Panon

Kpurepun u mkana
MacIopT JIEMEHTaAN:

OOCHHBAHUA II0 OHOCHOYHOMY CpPCACTBY «XUMHYECKUMN

[Ixama OIlEHMBaHUA
(uHTEpBaN 6aNIOB)

Kpurepuii onieHuBanus

5

XUMUYECKUH MacmopT 3JEMEHTa MPEACTaBIeH Ha BBICOKOM YPOBHE
(crymeHT B TONHOM  O0BEME OCBETHJI  PAacCMaTPUBAECMYIO
npobiieMaTuKy, BiajaeeT NpOQUIbHBIM MOHATUHHBIM ammapaToM U
T.IL.). Odopmier B COOTBETCTBUM €  TpeOOBaHUSIMHU,
MPeIbIBISIEMBIMU K TAHHOMY BUAY padoT.

XUMUYECKUN MACHOPT AJEMEHTAa MPEACTABICH HA CPEIHEM YpPOBHE
(cTymeHT B 1IeJIOM OCBETHJI pPaccMaTpUBAeMyl0 MpoOJIEeMaTHKY,
JOTYCTUB HEKOTOpble HETOYHOCTH M T.1.). B odopmiienun
JONYIIEHbl ~ HEKOTOpbIE  HETOYHOCTHU B COOTBETCTBHH  C
TpeOOBaHUSIMU, IPEABSIBIIEMbIMH K JaHHOMY BUYy paboT.

XUMHYECKUH TAcHOpT 3JIEMEHTA IIPEACTABIEH HAa HU3KOM YPOBHE
(CTyIeHT IOMYCTUJI CYIIECTBEHHbIE HETOYHOCTH, U3JIOKUII MaTepuall
¢ omuOKaMu, HE BJaJeeT B JIOCTATOYHON CTENEeHH NPOPHIbHBIM
NOHATUIHBIM amnmaparoM H T.a1.). B odopmiieHHMH 1OMyIIeHbI
OIMOKH B COOTBETCTBHUM C TpPEOOBAHHMSIMHU, MPEIbIBISAEMBIMH K
JTAHHOMY BUY paloT.

XUuMH4YeCcKu acIopT JJIEMEHTAa MPE/ICTABIICH Ha
HEYJIOBJIETBOPUTEILHOM YPOBHE WM HE TPEACTaBleH (CTYACHT He
TOTOB, HE BBITIOJIHIJI 33/IaHUEE U T.I1.)

Bonpocs! 110 0LIEHOYHOMY CPeCTBY MPOMEKYTOYHAS aTTecTalusA (IK3aMEH)
1. OcHOBHBIE CTEXHUOMETPUUECKUE 3aKOHBI.




1.1. 3akOH coXpaHEHUs MaTEpUU.

1.2. 3aKOH IMOCTOSTHCTBO COCTAaBA.

1.3. 3akoH ABOTaPO U CIIECICTBUE U3 HETO.

1.4. 3akOH SKBUBaJIECHTOB. DKBUBAJICHTHAs Macca, 00beM, SKBUBAJICHTHAs

KOHCTaHTa pacTBOpPA.

Kitaccel HEOpraHM4eCKuX BEIIECTB.

THIbl XUMUYECKUX PEAKLIUN.

4. TlmanerapHas Mojenb atoma mo Pesepdopmy. Momens aToMOB BOAOpOaa IO

bopy.

JIBOMCTBEHHAsI MPUPOJA JJIEKTPOHA. Y paBHEeHUE A bpoiis.

KBanroBsle uncna. [punnun [laymnn.

[TocnenoBaTenpHOCTD 3aNI0JIHEHUS AIEKTPOHHBIX ypoBHEN. [IpaBuiia

Kneukosckoro. [IpaBuna [ 'yuna.

8. 3amoyiHeHHE AJIEKTPOHHBIX 000JI0YEK ATOMOB MaJIbIX M OOJIBIIUX TPUOIOB.
EMKOCTB 3JICKTPOHHBIX YPOBHEH. S-, P-, d-, f- 31eMeHTHI ¥ UX pa3MellIeHue B
MEPUOANYECKON CUCTEME.

9. Ilepuoaunueckuii 3akoH u nepuoandeckas cucrema [[.1. Menneneea. ®opmMbl
MEPUOANYECKON CUCTEMBI. 3HAYEHHUS EPUOINYECKOTO 3aKOHA.

10.3aK0HOMEPHOCTH MEPUOTUUECKOMN cUCTeMbl. DU3NUECKHUIN CMBICI BEJTMYUH
MEPUOANYECKON CUCTEMBI.

11.9Heprus HOHU3AIMH, CPOJICTBO K DJIEKTPOHY, AIEKTPOOTPEHATEIHLHOCTh
aTOMOB.

12.3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT UX TIOJIOKCHHS B
NIEPUOANYECKON CUCTEME.

13.XapakTepucTHKa CBOMCTB XUMHUYCCKUX DJIEMEHTOB T10 MX MOJIOKEHHUIO B
MIEPUOANYECKON CUCTEME.

14. Xumudeckas CBSI3b. DHEPTHS CBS3U.

15.Buibl KOBaJICHTHOM CBSI3U, X XapaKTEPUCTUKA U CBOMCTBA (JJIMHHA CBSI3H,
HACBIIAEMOCTb, HAIIPABJICHHOCTD, YTOJI CBSI3U, TIOJIAPU3AIIIS U MOJISPHOCTD).
[Ipumepsl.

16.I'uOpuan3zaiys aTOMHBIX OpOUTaIEH.

17.VlonHas cBA3b U ee xapakrepuctuka. [Ipumepsi.

18.Bonopoanas cBsI3b U €€ XapakTepucTuka. [Ipumepsr.

19.JloHOpHO-aKIeNTOPHAs CBSA3b U €€ XapaKTepucTuka. [Ipumepsr.

20.DHepreTrka XUMHUYECKHUX TPOIECCOB.

21.BHyTpeHHss SHEPIUs U SHTAJbITHUA.

22. TepMOXUMHYECKHE 3aKOHBI.

23.3axoH ['ecca, cienctBus U3 Hero. TepMOXUMHUYECKUE PACUETHI.

24 Dutponusa. Dueprus ['nb6ca.

25.HamnpaBnenus npoTekaHuss XUMUYECKUX TPOIeccoB. YpaBHeHus [ n6oca-
['enpMronbLa.

26.DakTOopHI, BIUAIONINE HA CKOPOCTh MPOTEKAHUSI XUMUUYECKHUX PEAKITUN.

27.BnustHue KOHIIEHTPAIIMKA Ha CKOPOCTh. 3aKOH JeicTBusa Macc. KoHcranrta
CKOPOCTH.
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28.BnustHust maBieHus 17151 Ta3000pa3HbIX CUCTEM HA CKOPOCTh PEAKITHA.

29.'oMo0- 1 reTeporeHHble XUMHYECKHE Mpoecchl. X CKOpOCTb.

30.I1IpaBuna Bant-I"'odda. Bausaue Temriepatypbl Ha CKOPOCTh XUMHYECKUX
peakuuii. YpaBHeHUE AppeHuyca.

31.Karanmu3. Kartanuzaropsl. BiusiHue kaTanu3aTopoB Ha CKOPOCTh XMMUYECKUX
pEaKIuu.

32.Xumnueckoe paBHoBecre. KoHCTaHTa XMMUYECKOTO paBHOBECHSI.

33.Casur xumuueckoro paBHoBecus. [Ipuniun Jle-11laTenne.

34.PactBopbl. IX OCHOBHBIE XapaKTEPUCTUKH.

35.0neKTpoaUTHYECKas JUCCOLUAIUS KUCIOT, OCHOBaHHA, COJICH.

36.CunpHBIC U Cl1a0bIe AIEKTPOJIUTHIL.

37.CTteneHb M KOHCTaHTA IUCCOIUAIAN CTIA0BIX 3JIEKTPOJIUTOB.

38.HonHbIe peakiuu.

39.UonHoe npousBeaeHue Bojibl, pH pacTBopoB.

40.CriocoObI BeIpaXeHUsI KOHIIEHTPAIIMH pacTBOPOB (MaccoBast 10JIsl, MPOIICHTHAs
KOHIIEHTpAIsl, SKBUBAJICHTHAS, TUTD).

41.KonmuroTuBHbIE CBOMCTBA PACTBOPOB HEIJIEKTPOIUTOB.

42.3akon Payms.

43. lucriepcHbIE CUCTEMBI.

44. Komyouibl M X TPUMEHEHUE B TEXHUKE U TIPOMBIIIIEHHOCTH.

45. Koarymsauus. CegumenTauus. ['enn. VX 3Ha4eHre B IPOMBIIILIIEHHOCTH.

46.0OxucauTenbHO-BOCcCTaHOBUTEIbHBIC peakimu (OBP). Baxueiimue okuciurenu
u BocctaHoButenu. Kinaccudukanus OBP.

47.Metoasl coctaBiienus OBP. Metop a5ekTpoHHOro 6ajianca, MOHHO-
AIEKTPOHHBIN METO/I.

48.Hanpasnenus npotekanus OBP. Pacuet snexrpoasmxkymieit cusl (31C) OBP.

49.T'anpBannueckuii r1emMeHT. YpaBHeHue HepHcera. PaGora snementa BonbTa,
Januans-Axoomu.

50. AKKyMYJISITOPBI: KUCIIOTHBIE, IIETT0YHbIE. XUMHU3M MPOIIECCOB MPHU UX paboTe.

51. TonMBHBIE AJIEMEHTHI: PUHIIUI PAOOTHI U UX TPUMEHEHHE.

52.0OCHOBBI JIEKTPOXUMHUHU. XHMH3M DJIEKTPOIHBIX IMPOIECCOB.

53.JIBOIHO# 2JIEKTPUUYECKUM CIIOM, SJIEKTPOHHBIE TTOTSHITHAIIBI.

54.Psi HanpsDKEHHUS METaJIJIOB.

55. [lonyuyenue metamioB. TepMOXUMUsL METAIIOB.

56. CrutaBel. CocTaB ¥ MPUMEHEHNE OCHOBHBIX CILIABOB.

57.0OCHOBBI TEOPUH KOPPO3UH METasIa.

58.Knaccudukarus KOppo3nOHHBIX MPOIECCOB:
53.1. Ilo Buay n3amMeHeHus: MOBEPXHOCTEN MeTasia
53.2. Ilo mexaHu3My peaKkuuu.
53.3. Ilo xapakTepy JOMOJHHUTEIbHBIX BO3ICHCTBUIA.

59. Xumnueckas kopposus. Ee Bumbl. Xumusm.

60.2nexTpoauTrdeckas Kopposus. Ee XumMu3m u BUIBIL.

61.DakTOphI BIUSHHS HA CKOPOCTH KOPPO3HUHU.



62.3amuTa METaIOB OT KOPPO3HUH, 3AIUTHBIE METATNINYECKUE U
HeMeTaJmueckue nokpbiTus. Katonnas 3amura. [IporexkropHas 3ammura.
BozneiicTBus Ha arpecCUBHYIO CPELy.

63.CymHocTs nporiecca 3ekTponnsa. Buabl anexrpoiausa.

64.KaroaHble 1 aHOAHBIE MPOLIECCHI P AIIEKTPOJIU3E.

65.I1ops10K BOCCTaHOBIIEHHUS HA KAaTOJI€ M OKHCIICHUS HAa aHOJIE.

66.5IByieHNs IEpEHAIIPSHKEHUS TP DJIEKTPOIIM3E.

67.3axon ®apanes. Beixona mo Toky.

68.["anpBanonokpeITHs. ["anpBaHoOMIIacTHKA. ["aTpBaHOCTETHSL.

69.IIpuMeHeHne IeKTPoIIn3a B IPOMBIIIIICHHOCTH.

70. Teopus ctpoenus oprannueckux coeauHennii A.M. bytneposa. [IpaBuia
pauMoHaIIbHOM HOMEHKIATypbl 1 HOMeHKiIatypsl [UPAC.

71. Ankansl. X ¢usnueckoe 1 XUMHUYECKOE CBOMCTBA.

72. AnkeHbl U UX (pU3NYECKOE U XUMUUECKOE CBOMCTBA.

73. luensl, ux GU3NUECKOE U XMMUYECKOE CBOMCTBA.

74. ApomaTnueckue yrieBoaopoasl. Mx ¢puznueckoe 1 XMMHUUECKOE CBOMCTBA.

75. [lonumepHbIe MaTEepHUAIIbI.

76. Ciuptbl. DeHObI.

77. ABTOKaTAIUTUYECKUIN KPEKUHT HEPTH.

78. JluzenpbHOE TOTUIMBO M IIETAHOBOE YHCIIO.

79.beH3uH 1 oKTaHOBOE YncI0. Mapku OeH3nHa.

80.ITpupoaHbIii ra3 ¥ IPOAYKTHI €T0 MEPEPaOOTKH.

KpI/ITepI/II/I M IIKaJIa OCHHUBAHUA 110 OICHOYHOMY CPCACTBY — «3K3aMCH»:

IIIxana oneHUBaHUSI XapaKTepI/ICTI/IKa SHAHUA IPEAMETAa U OTBCTOB

oTIAN4HO (5) CryneHT ri1y0oKO M B MOJHOM OOBEME BIaAEeT HPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, MCYEpIBbIBAIOIIE U JIOTUYHO €ro U3jaraer B
YCTHOM MJIM MUCbMEHHOM (opme. IIpu 3TOM 3HaeT peKOMEHJOBAHHYIO
JIUTEpaTypy, NPOSBISET TBOPUECKUN MOJXO B OTBETAX HA BOIPOCHI U
NPaBUIbHO OOOCHOBBIBAET MPHUHATHIE PEIIEHHs, XOPOIIO BiIaJeeT
YMEHMSIMU U HaBBIKAMU IIPY BBITIOJHEHUH NTPAKTUYECKHX 3a/1a4.

xopouio (4) CryneHT 3HaeT MpPOrpaMMHBIM MaTepuan, I'pPaMOTHO M IO CYTH
U3JlaraeT ero B YCTHOM MM TNHCbMEHHOH Qopme, pomyckas
HE3HAUUTEIIBHBIE HETOYHOCTHM B YTBEPXKICHMAX, TPAKTOBKAX,
ONpPENENCHUAX W KaTErOpHUsIX WM HE3HAYNUTEIbHOE KOJIMYECTBO
omn6ok. Ilpu 3ToM BrageeT HEOOXOIUMBIMU YMEHUSIMH U HaBBIKAMU
IIPU BBINIOJHEHNUHU TPAKTHUYECKUX 3a/1a4.

YJIOBJIETBOPUTEIILHO CTyzeHT 3HaeT TOJIBKO OCHOBHOM MPOrpaMMHbII MaTepual, J0MmycKaeT
(3) HETOYHOCTH, HEIOCTATOYHO 4ETKHE (bOpMYITUPOBKH,
HETIOCJIC/IOBATEIbHOCTh B OTBETAX, M3JIaracMblX B YCTHOM WM
nuchMeHHOM (opme. [Ipu 3TOM HETOCTATOYHO BIIAJEET YMEHHUSIMH H
HaBBIKAMH P BBIMOJHEHHH TIPaKTHUecKuX 3amad. Jlomyckaer 1o 30%
OIMOOK B U3JIaraeMbIX OTBETAX.




HEYIOBJIETBOPUTEIBHO

@)

CryzneHT He 3HaeT 3HAUMTEIbHOW 4YacTH INPOrpaMMHOIO MaTepHuala.
[Tpu 3TOM OMyCKaeT NPUHLIMIINAIBHBIE OIIMOKH B JOKA3aTENbCTBAX, B
TPAaKTOBKE IIOHATUHW M KAaTErOpHUH, IPOSABIAET HU3KYIO KYJIBTYpPY
3HAHWH, HE BIAJEET OCHOBHBIMM YMEHHUSMH M HAaBBIKAMU IIpU
BBINIOJTHEHUM MPAKTUYECKUX 3a1a4. CTyJIeHT OTKa3bIBaeTCs OT OTBETOB
Ha JIOIIOJHUTEIIBHBIE BOIIPOCHL.




JIncT n3MeHeHn! U NOIIOJIHEHUN

/o

Bunwl nomonnenuii u
N3MEHEHUH

JlaTta 1 HOMep MpoTOKOIA
3acenaHus kadeapsl
(xadenp), Ha KOTOPOM OBLITH
paccMOTpeHbI U 0JJ0O0PEHbI
HU3MCHCHUA U JOIIOJIHCHUA

[Toamucs (c
pactudpoBKOi)
3aBeNyrOIIero Kadeapoit
(3aBenyrouux Kadeapamu)




