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PABOYAS IPOTPAMMA YYEBHOHN JUCHUATLINHBI

XUMUA

I'To HanpaBnenuro noaroroBku 13.03.03 DHepreTuyeckoe MalIMHOCTPOSHUE
[Ipodune noxaroroBku  «I mapaBlIUdYecKWe  MAIIMHBI, TUIPOIPHBOABI
TUIPOITHEBMOABTOMATHKA)

Jlyranck — 2023



Jlner cornacopanust PITY /1

PaGovast  nporpamMma  yueOHol  JiMCHUIUIMHBLL  «XUMUA» T10 HAIPAaBJIEHUIO
nojuoroskn 13.03.03 Duepreruueckoe MallMHocTpoeHue. — 26 c.

PaGouass nporpamma y4eOHOIt AMCUMIUIMHBI «XUMUsS» pazpaboTaHa B
cooTBeTcTBUU ¢ PesepanbHbIM rocy1apCTBEHHbIM 00pa30BaTeNbHLIM CTaHAAPTOM
BbiCLIEro oOpa3zoBaHus 1Mo HanpasieHuio noarotoBku 13.03.03 Duepreruyeckoe
MamuHocTpoeHue, npoduib «l'uapaBaMueckue MaIIUHBI, TMAPONPUBOALI M
TUAPOITHEBMOABTOMATHKa», YTBEP)KIEHHOrO IMpUKa3oM MMHHCTEPCTBA HayKH H
Beiciiero oOpa3oBanus PO ot 28 ¢eBpans 2018 roga Ne 145.

COCTABUTEJIb:

KaHJ. TexX. HayK, noueHt E.. Bepex-benoycosa

PaGouas mporpamMMa IUCLMIUIMHBEI yTBEp)KAEHA Ha 3acelaHHH Kadenpsl
XMMHH 1 HHHOBAlIMOHHBIX XUMHUYECKUX TEXHOJIOI UM

«14» anpens 2023 roxa, npotoxos Ne 9

3aBenyromuii kadenpoit XUMHUU 1 HBHOBAITMOHHBIX

XAMUYECKUX TEXHOJIOTHI C.I'. KpuBOKOJIBICKO
IlepeyTBepxaeHa: « _ » 20 r., mpotokoma Ne

CornacoBana:
Hupektop MHCTUTyTa TpaHCIIOPTa U JIOTUCTUKH / %’?{ B.B. Brikagopos
IlepeyTBepxxaeHa: «__ » 20 r.,mpotokonm Ne

PexoMeHgoBaHa Ha  3aceaHUU  y4eOHO-METOOUYECKOH  KOMMCCHH
WHCTUTYTa TEXHONOTUNA U UHXEHEPHOU MEXaHUKHU
«18» anpens 2023 rona, npotokon Ne 3

IIpencenarens yue6GHO-METOAUIECKON /@M’
KoMuccuu MHCTUTYTa TEXHOJIOTUH M MHXXEHEPHON MeXaHUKU C.H. SAcyHuk

© Bepex-benoycoea E.H., 2023 roa
© OI'bOY BO «JII'Y um. B. IAJISI», 2023 ron



CTpyKTypa U coep:KaHHe TUCHUIINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MeCTO B Y4eOHOM mpoiecce

Hean n3ydeHus: AUCIUIUTHHBI — YIUIYOJICHHE U YCBOEHUE (yHIAMEHTAIBHBIX
3HaHWK B OO0JACTH XHUMHH, KOTOPBIC SBJISFOTCS OCHOBOW JUIsl JaIbHEUIIETO
W3YUYCHUS CIEIUAIbHBIX JUCITUIUINH, a TAaKKe JUIsi (POPMUPOBAHUS y BBITYCKHHUKA
obmenpodeccuoHanbHbIX KOMIIETESHIIHH.

OCHOBHBIMHU 321aYaMHU U3YUYEHUS JUCHUIUIUHBI SBJISIOTCS TEOpEeTUUYECKas
U TIpaKTUYECKasl MMOJITOTOBKA CTYJIEHTOB 10 BOMIPOCAM:
- ¢opMUpOBaHHE HAYYHOI'O MHUPOBO33PECHHUS W PA3BUTHS B HEM COBPEMEHHBIX
bopM TEOPETUIECKOTO MBIIIJICHHUS,
- YCBOCHHME BEIyIIUX UJICH, MOHATHN M 3aKOHOB XWMHH, (OpMHUpOBaHUE 0OIIIe-
y4eOHBIX U CIEHHUATbHBIX YMEHUW W TIPUBBIYEK [JII MPUMEHEHUS XUMHUYECKHUX
3aKOHOB U IPOIIECCOB;
- HCHOJb30BaHHE XHUMHUUYECKHX BEIISCTB M MaTepHajoB B pa3HbIX cdepax
YeJOBEUYCCKOM IS TCIbHOCTH.

2. Mecto aucnumianabl B crpykrype OIIOII BO. TpeGoBanus kK
pe3yJabTAaTAM OCBOEHHS COJIEPKAHUA TMCUUILIHMHBI

JucnuniarHa «XUMHUS» OTHOCHUTCS K 00s3aTeNbHOM YacTH €CTECTBEHHOTO
Moaynst aucturuivH. ludp aucuunmuasl b1.0.09.

JIns u3ydeHus JUCHUIUIMHBI B YHUBEPCUTETE HEOOXOJIMMbI 3HAHUS
MaTE€MaTUKH, XUMUU U (PU3UKUA B 00bEME CPETHEN IIKOJIBI.

OcHoBbIBaeTcs Ha 0a3e nucuuiuivH: «Marematukay, «DuU3uka» U CIyKUT
OCHOBOM JUIsI OCBOCHMS  JucHuIUiMH: «MarepuanoBenenue», «OCHOBBI
npoeCcCHOHANIBHBIX ~ 3HAaHUM MO  THApPOMAIIMHAM, TUAPONPUBOAAM U
TUAPONTHEBMOABTOMATHKEY, « Temnodusnueckue CBONCTBA KUAKOCTEH U ra30B» U
JPYTUX TUCUHUILIUH MpOo(EeCCUOHATBLHOTO ITUKJIA.

HucruminHa ~ «XUMHsD» — SBISETCS  HEOOXOAUMOM  IIJIi  OCBOCHMS
yHUBEpCaIbHOM, oOuienpodeccuoHanbHo W npodecCuOHATbHOM KOMITETEHIIUN
no HampasiieHHt0 noArotoBku 13.03.03 DHepreTuyeckoe MAIIMHOCTPOEHHUE, a
TaKXKe JJII CAaMOCTOSITEJILHOTO 3aHSATHS HAay4YHO-MCCIIEA0BATENbCKOW padoTOn
CTYJICHTa ¥ HAIMCAHUS BBHITYCKHON KBATH(PUKAIIMOHHON paOOTHI.

3. TpeGoBaHus K pe3yibTATAM OCBOEHHS COJAEPKAHUA TUCUUILIHMHBI

Kon u HanmeHoBanue WNHaukaTopbl JOCTUKEHUN Ilepedens mIaHUpPyEMBIX
KOMIIETCHIINH KOMIIETCHIINH pe3yNbTaToB
(o peanmM3yeMoi TUCIUILINHE)

OIIK-3. Crnocoben | OIIK-3.1. 3Haer | 3HATh: 3aKOHBI aTOMHOHI
YIPaBIATh CBOMM | MaTeMaTH4ECKHUIl anmapar | GU3UKU; XUMUYECKHE
BPEMEHEM, BBICTPaMBaTh | AHAIIUTUYECKOU TE€OMETPHH, | TPOLIECCHI.
u peanu30BbIBATh | JIMHEWHOU anreOpbl, | YMeThb: IPUMEHATH 3aKOHbI
TPACKTOPHIO mudepeHIaIbHOTO U | XUMHUH JJI PEIICHUS
CaMOpa3BUTHSI Ha | MHTETPAJIBHOTO  MCUMCJIEHMs], | TUIOBBIX 3aJad.




OCHOBE OPUHLIUIOB | (GYHKIMK KOMILJIEKCHOTO
0o0pa30BaHUs B TE€YEHHUE | IEPEMEHHOTO, TEOPHH
BCEU KU3HU BEPOSITHOCTEN u
MaTeMaTHYeCKOM CTaTUCTUKH,
YHUCJICHHBIX METO/OB; 3aKOHBI
MEXaHUKH,  TEPMOJUHAMUKH,
AJIEKTPUYECTBA M MarHeTU3Ma,
OCHOBBI ~ ONTHKH, KBAHTOBOH
MEXaHUKU M aTOMHOU (DU3UKU;
XUMHUYECKHE TPOLIECCHI.

OIIK-3.2. Ymeer npuUMEHSTH

MaTeMaTUYECKU anmapar
AHAJIMTUYECKON reOMETpUH,
JTUHEWHOU anreopsl,
Qg depeHInaIbHOro U
MHTETPAJIbHOIO  HMCUYMCIICHHUS,
byHKIUI KOMILIEKCHOTO

IIEPEMEHHOTO, TEOPUU PSAIOB,
TEOpUHU BEPOATHOCTEMN u
MaTeMaTUUEeCKOM CTaTUCTHKHU,
YHCIICHHBIX METOJIOB; 3aKOHBI
MEXaHUKH,  TEPMOAMHAMUKH,
AJIEKTPUYECTBA U MAarHeTu3Ma
JUTSl pEeLIeHUs TUTIOBBIX 3a/1a4.

OIIK-3.3. Bnaneet
MaTEMaTHYeCKUM  almnapaTroM
AHAJIMTUYECKON FEOMETPHH,
JUHENHON anreOpsl,
mudepeHIaIbHOTO u
WHTETPANTBHOTO  WCYHCIICHUS,
byHKIMII KOMILJIEKCHOTO

MEPEMEHHOT0, TEOPUU PSIOB,
TEOpUHU BEPOATHOCTEMN u
MaTeMaTUUeCKOM CTaTUCTHKHU,
YHCIIEHHBIX METO/]I0B;
HaBbIKAMHU  pelIeHus  3ajad
(busukn, onucanus GU3NIECKUX
SIBJICHUU

Bianernb: HaBBEIKAMU
onucaHus pU3NIECKUX
SIBJICHUI, METOJIaMH U
dbopmMamMu HAYYHOTO

IIO3HaHHA.

4. CTpyKTypAa U coAepKaHue TUCHUIINHBI

4.1. O0bem y4eOHOI TUCUMIIJIMHBI U BU/bI Y4e0HO# padoThI

O0bem yacoB (3a4. ej.)

Bua yuyeonoii padoThl

Ounas gpopma

3aounas ¢popma

Oo6umas yueOHas HArpy3Ka (Bcero) 108 108
(3 3a4. en) (3 3a4. en)

Oo6s13aTesIbHASI AyIUTOPHAsI yueOHAasi HATPY3Ka (BCero) 51 8

B TOM YHCJIE:

Jlexmn 34 6
CeMHHapCKUE 3aHATHS - -
TIpakTHyeckue 3aHsTUs - -
JlaGopatopHbie paboTEhI 17 2




Kypcosas pabota (KypcoBoii IpOEKT) - -

Hpyrue dbopmbl u METO/IbI OpraHu3alu - -
o0Opa3oBaTenbHOTO TIpoliecca (pacuemuo-epaghuueckue
pabomul, THANBUYJIbHBIE 3aJIaHUS U M.1N.).

CamocTrosiTesibHasi paboTa cTyAeHTa (Bcero) 57 100

®dopma aTTecTauu OK3aMeH OK3aMeH

4.2. Conep:xxanue pa3aesioB TUCHUIIMHBI

Tema 1. Beeoenue. Basxcuevwue nonsasmus u 3aKomusbl Xumuu

XHUMHS Kak HayKa M 3aJa4d XMMHH. 3HAUEHUE XUMHH B JKM3HU U HayKe.
CrexuomeTpusi. 3aKOH COXPAHEHUs MAacChl. 3aKOH COXPAHEHUs 3HEPruu. 3aKOH
sKBUBaJIEHTOB. CIIOCOOBI OIpeneseH s MOJIIPHOM MacChl SKBUBAJICHTA CIIOKHBIX
coeauHeHni. Knaccel HeOpraHnyecKux BEIECTB. THUIBI XUMHUECKUX PEAKLIAM.

Tema 2. Keanmoso-mexanuyeckoe npeocmasieHue O CMpOeHUuu amoma.
3axkoHomepHocmu U COBpEMEHHAs (QOPMYIUPOBKA NEPUOOUUECKO20 3AKOHA
Xumuueckux snemenmos /{.U1. Menoeneesa.

AnepHo-mutaHeTapHas MoJenb CTpoeHMs aTtoma. CTpoeHHE 3IIEKTPOHHOMN
obonoukn aroma. KsanToBbie uwncna. IlpaBuna W TOpPAIOK 3aroOJHEHUSA
AIIEKTPOHHOM 000J704kH atoMa. DOopMbl 3aMHUCH BJIEKTPOHHON KOH(UTypaluuu
aTOMOB 3JIEMEHTOB MaJIbIX M OOJBIIMX TMEPUOJIOB. DHEPIrUs MOHM3AIMH aTOMA.
CoBpemeHHass (GOpPMYJIMPOBKA MMEPHUOJUYECKOr0 3aKoHa. DU3NYECKUN CMBICI
3akoHa. OOuIas xapakTepUCTHKa 3JIEMEHTa 10 MoJoXKeHuto ero B [lepuonnyeckoit
cucreme .M. Menaeneena.

Tema 3. Xumuueckas ceazv. CmpoeHue seujecmaa.

KBaHTOBO-MEXaHWYECKOE TOJKOBaHHE OOpA30BAHMS XWMHUYECKOW CBA3H.
Tunbel U MexaHu3Mbl OOpa3OBaHUS XUMHUYECKOW CBS3UM COIVIACHO METOAY
BaJieHTHBIX cBsizeil (BC), anexTpoorpunarenbHocTh atoma (D0). DHeprus
XAMHUYECKON CBA3U. BaieHTHOCTh. MakcuManibHasi KOBAJEHTHOCTh, CTEICHb
okucieHus aroma. CTpoeHue BeUIecTBa (arperaTHOEe COCTOSIHUE, KpUCTAJIIMYECKas
CTPYKTYypa, BIHMSHUE TUIIA XUMUYECKON CBSI3U Ha CBOMCTBA BEIIECTBA).

Tema 4. OcHosgHble 3aKOHOMEPHOCIU NPOMEKAHUSL XUMUYECKUX PeaKyul.

BuyTpennsis sHeprusi. DK30- U SHIOTEPMUYECKHE PEAKUHUHU. DHTAJBIIUS.
CranmaptHoe cocrosiHue BemectBa. CranpaptHele ycnoBus. (CraHgapTHas
SHTANBIMUS 00pa30BaHMs BellecTBa. TepMoXuMudecKrue ypaBHeHus. 3akoH ['ecca u
ero cienctBus. OHTponus. JHeprus ['ubca. ['oMoreHHble U TETEPOTCHHbBIC
peakiuu. CKoOpocTh peakiuu. 3akoH aedctBus macc. [IpaBuiio Bant-I'odda.
Oueprust aktuBanuu. Katamuzatopel. Uarubutopsl. OOpaTtuMeie 1 HEOOpaTUMbIE
peakunn. Xumudeckoe paBHosecue. [Ipunnun Jle [lartense.

Tema 5. Pacmeopui.

Ilonatne pactBopa. PactBopurens. PactBopenme. PacTBOpMMOCTS.
Hacpimennsiii  pactBop.  Koadduuument  pactBopumoctu.  Koaddumment
abcopOumu. 3akoH ['enpu. Henaceienusiii pactBop. IlepechillieHHbI pacTBOP.
Kputnueckass temmeparypa pactBopeHHs. CrocoObl BBIpaKEHUS COACPKAHUS



pacTBOPEHHOr0  Bewiectsa B pacTBope. DHU3UMKO-XMMHUYECKHME  CBOWCTBA
pa30aBIEHHBIX  PACTBOPOB  DJJEKTPOJNMTOB. [loHWIKEHHWE  JaBiIeHUS  mapa
pacTtBopuTenss HajJ pacTBopoM (3akoH Payns). ITlonmkeHue TeMieparypsl
KpUCTaJUIM3aluu pacTtBopa. [loBbllIeHME TeEMIEpaTypbl KHIIEHHS pPacTBOpA.
OcMoTHYecKoe JAaBi€HUE pacTBopa. PacTBOpBI 3JIEKTPOIUTOB. DIEKTPOJIHTHI.
OnekTponutuueckass aucconuanus. CrTeneHb  AUCCONMALMM  DJIEKTPOJIUTA.
CunbHble, cinabpie dMeKTponThl. 3akoH pazbasienus OctBanmpaa. Koaddurment
Bant-I'opda. AxtuBHocts wuoHOB. HMonHas cuma pactBopa. IIpousBeneHue
PAacCTBOPUMOCTH JEKTpoduTa. Jucconuamnus Boabl. IOHHOE MTPOU3BEIEHUE BOIBI.
Bonoponssiii mokazarenb. ['MApoKCHIbHBIN MOKa3zatesb. OOMEHHBIE peaKkIiuud B
pacTtBopax anekTpoauToB. ['naponns. Koncranra rugponusza. CreneHb ruposmsa.

Tema 6. [{ucnepcuvie cucmemui.

JlucriepcHble cUCTeMbl W X Kiaccudukaruu. Koymouasl B TEXHHUKE U
npomsbliuieHHocTH. Koarymsinums. CequmenTanyst. I'enm.

Tema 7. OKucIumenbHo-60CCMAHOBUMETIbHbIE  DeaKyuu (OBP).
['anveanuueckuu s1emenm.

[ToHsiTHE  OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIX  peakuuil.  OKHuCIECHHE.
BoccranoBienue. OMnupuyecKue NpaBuia pacuera CTENEeHN OKUcIeHus. Peakunn
MEXKMOJIEKYJIIPHOTO OKHCIIEHUSA-BOCCTAHOBJIEHUs. Peakium CaMOOKMCIIEHUS U
CaMOBOCCTaHOBJEHHUs. [lpumepsl okuciauTenel M BOCCTaHOBUTENEW. [Ipumepsl
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON JBOMCTBEHHOCTH. (COCTaBIIEHUE YpPaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (METoj AJIEKTPOHHOTO OalnaHca,
Meton nonypeakiuit). Hanpasnenue OBP. 3nauenne OBP B npupoje u TeXHUKeE.
DJIEKTPOXUMHYECKUE  MPOLECCHl.  DIEKTPOXUMHYECKAass cucteMa. LoHHBIN
MPOBOAHUK. ONEKTpoJbl. Xumuueckue wuctounuku Toka (XUT). Ilonstue
raJIbBAHUYECKUX DJIEMEHTOB W aKKyMYJSTOPOB. OieMeHThl JlaHuams-Axoou,
Bonbra. Cxembr XHWUT. Tunbl nNOMYy3JE€MEHTOB. OJEKTPOIABHKYIIAS CHIIA.
CranpapTHbId AIEKTPOAHBIN MOTEHUHAIL. DIEKTPOIbI CpaBHEHHSI.
DIEKTPOXUMHUYECKUN PAJl HAMPSHKEHUH MeTaIIoB. KOHIIEHTpallMOHHBIN 3JIEMEHT.
[IpuMepbl ralbBAHUYECKUX JIEMEHTOB U aKKYMYJISITOPOB B HAPOJHOM XO3SIIICTBE.

Tema 8. Xumusi KOHCMPYKYUOHHBIX MEMAILIOS.

[Tonsitue metamoB. OOUMe (Ppu3nUecKre CBOWCTBA U CTPOECHUE METAILIOB.
CnocoObl  monydenuss MertauioB.  Metamnotepmus.  CruiaBel  METaJUIOB.
XUMHUYECKHE CBOMCTBA METAJUIOB. TsDKEJIble METAJUIBI: JKEJIe30, HUKENIb, KOOAIbT,
XpOM, MeJIb, cepeOpo, 30JI0TO, IMHK, PTYTh M WX CIUIaBbl. JIerkue MeTasuibl:
MarHvi, aJlOMMHHUI. TUTAH.

Tema 9. Koppo3sus memannos.

Koppo3ust MeramnoB. OmnpenesieHHne  KOPpPO3UM U MPUUYUHBI €€
BO3HUKHOBeHUs. Kiaccudukanus KOpPpO3UHHBIX MPOLECCOB. XHMHUYECKas U
ANEKTpOXUMUYECKass Koppo3us. Koppos3uss mMeramioB B pas3HbIX cpenax. Buubl
KOPPO3UHHBIX pa3pylICHHUI. 3aluTa METAUIOB OT paspylueHuil. JlermpoBaHue
METaJUIOB. 3alllUTHBIE TMOKPBITUS. ODJNEKTPOXUMHUYECKas 3ammrta. HHruoutopsl
KOPPO3UHU.

Tema 10. Dnexmpoaus.



[TonsTe snexTponusza. OJEKTPOJIM3 BOJIHBIX PACTBOPOB (XMMHYECKHE
peakuuH Ha KaTojae U aHoje). PacTBopuMmble W HepacTBOpuMbIE aHOABL. [Ipumep
AIIEKTPOJIM3a C HEPAaCTBOPUMBIM aHOJOM. llepeHanpsbkeHne W MOdSpU3ALUSL.
3akonsl Papazes. Beixoa no Toxky. Mcnonab3oBaHue 37I€KTPOIIN3A.

Tema 11. Yeneeo0opoowi. llonumepnvle mamepuarul.

Teopust crpoeHust oprannyeckux coequHeHudd A.M. Bytneposa. IIpaBuna
pauuoHaJIbHOM HOMEHKNaTypel M HOMeHKiIatypsl [UPAC. AnkaHbl, ajakeHbl U
JMEHBI, UX (PU3NYECKOe U XUMHUYECKOe CBOMCTBA. PoJb yrieBo10po 0B B TEXHUKE
u ObiTy. IlonmumepHbie matepuansl. [lonudTuieH, nmoaumponuieH, (pToporuiact,
Kay4dyK ¥ pe3uHa, peHo0JI0-popMabIerHIHbIE CMOJIBI.

Tema 12. Xumus monnusa.

Bunbl Tornusa. Ilpupoansiii ra3 U npoaykrel ero nepepadorku. Hedtrs u
aBTOKaTaJuTU4YeCKui KpekuHr Hedtu. [IpoaykTsl nepepadoTku HedTh. nu3zensHoe
TOIUIMBO U LI€TaHOBOE 4YKcIio. beH3uH u okraHoBoe ynciio. Mapku OeH3H1Ha.

4.3. Jlekuuu
Ne Ha3Banue TeMbl O0beM yacoB
n/n Ounas 3aouHas
¢dopma ¢dopma
1 Benenune. Baxxnelre moHATHS ¥ 3aKOHBI XUMHUHU 2
KBaHTOBO-MEXaHUYECKOE MPEICTABICHUE O CTPOCHUHU aToMa.
) 3aKOHOMEPHOCTH U COBPEMEHHAsT (OPMYITHPOBKA 4
MIEPUOAMYECKOTO 3aKOHA XUMHUYECKHX IJIEMEHTOB
J.. Menneneena.
3 Xummaeckas cBs3b. CTpOeHHUE BEIIECTRA. 2
4 OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUICCKHUX PEAKITHIA 4 2
5 PacTBOpHI. 4
6 JlucniepcHble CHCTEMBI. 2
7 OKHCIUTETFHO-BOCCTAHOBUTEBHBIC PEaKIUH. | alTbBaHUUCCKHI 4
JJICMEHT.
8 XuMusI KOHCTPYKIIMOHHBIX METAIIIOB. 2 2
9 Koppo3zus meTaios. 2
10 DIIEKTPOITH3. 2
11 Yrneopopoas!. [TonuMepHble MaTepHATIBL 4
12 XuMWsI TOTUIHBA. 2 2
HrToro: 34 6

4.4. IlpakTuueckue 3ausatusi. He npenycMoTpeHs! yueOHBIM TUIAHOM.

4.5. JTabopaTopHbie padoThI

Ne Ha3zBaHue TeMbI O0LeM yacoB
n/n Ounas 3aounas
dopma dopma

Kiaccel HeopraHn4eckux COeAMHEHUN 2

1
CTpOCHI/IC aroma. OKHUCIICHHE METaJJIOB ¥ HEMETAILIOB.

Omnpe/eneHye TemIoBoro 3pQexra peakiuu HeUTPaTU3aIuu

PactBOpHI 25ekTpoauToB. pH cpenbl.

OKHUCIHUTEILHO-BOCCTAHOBUTEIILHBIC pCaKkuuru.

N[N | [W[N|—
NN NN
'

T'anpBaHMYCCKUE PIICMCHTEL




Koppo3us u 3amura MeTamioB OT KOPPO3UH. 2
8 DIEKTPOIIH3. 2 1
3amuTa JJabopaTopHBIX PadoT. 1 -
HTroro: 17 2
4.6. CamocTosiTesibHAsE padoTa CTYIEHTOB
Ne ni/m Ha3Banue TeMbl Bup CPC O0beM yacoB
Ounasn 3aouHas
dopma dopma
Mornekyna, aToM, XUMUYECKHI 3JIEMEHT, IPOCTHIC
u CJIOKHBIE BEIICCTBA, amorponus, | KoHcrekr,
1 OTHOCHUTEIBHBIC aTOMHBIE M  MOJICKYJISIpHBIC | PEIICHHE 3 8
MAacChl, BAJIEHTHOCTh, XUMHUYECKHE PEAKLIWU M WX | 3a]ad.
KJIaCCH(MKAITHSL.
ONEKTpOHHas CTPYKTypa aTOMOB, JJICKTPOHHEIC
Koncnexr,
macropra »dJeMEHTOB, S-, p-, d-, f-DIIEMEHTHI.
OcCHOBHBIC  siIepHBIE  YacTHIBl.  M3oTOmBLI PELICHIE
2 IIpenckasatenpHas cuia MEPUOANYECKON Jana. . 5 8
XUMUYECKUI
CHUCTEMBI, COBPEMEHHBIE ITOCTHKEHHS B O0JIaCTH Hacropr
OTKpBITHS W CHHTE3a HOBBIX XHUMHYECKUX
2JIEMEHTOB. DJIGMEHTa.
TermoTel 00pa3oBaHUS H TOPCHUS BEIIECTBA.
TepMoxuMuueckue pacueTsl. M3menenue
SHTPONUM B XWUMHUYECKHX TIpoIeccax | IpHU KOHCIIeKT,
(ha3oBBIX repexoiax. KaranuzaTopst "
3 perieHne 5 8
KaTaJTUTUYECKUE CHUCTEMBI. BJII/Ii[HI/I? sazat.
KaTajgm3aTopoB  Ha  CKOPOCTb  XHUMHYECKOM
peakiuu. ['OMOTeHHBIN U TeTepOTeHHBIN KaTalus.
MexaHu3M JISHCTBHSI KATATH3aTOPOB.
KongencupoBannoe COCTOSIHHE BEIIEeCTBA.
Crpoenmne TBepApix Ten U skunkocted. Cuibl
MEXMOJICKYISIPHOTO u MexxaromHoro | KoHcrekr, 5 3
4 B3aMMOJICWCTBUS B TBEPABIX TellaX W JKUIKOCTAX. | peIIeHue
OcHOBBI KPUCTAJIOXHMHH, TUTIBL | 3a]1a4.
KPUCTAIUTMYECKUX PEIIETOK W WX CTPOCHUE.
AmMop(dHOE cOCTOsSHUE BEIECTBRA.
O6pazoBanue  pactBopoB. CompBaTamus U
ruapatanug. Teopus oOpa3oBaHHS pPacTBOPOB
AN .Menneneera. TepMoIuHAMUYECKHE OCHOBBI
mporecca pactBoperms. Cymmapubiii TemioBod | KoHcIekT, 3 3
5 adekr pacTBOpeHHMs BellecTBa. BHHApHBIC | pelICHUE
JKUJKUE CHCTEMBI. 3aKoH Payis u OTKJIOHEHHS OT | 3ajad.
Hero. PacTBopMMOCTH  TBEpIBIX BEIIECTB B
XKUAKoCTsAX.  [IpousBeneHHE  pacTBOPHUMOCTH.
2KecTkocTh BOJIBI M CITIOCOOKI €€ YCTPaHCHUSI.
6 Hucnepcusie cuctembl. Kosouael. 3omwu, K:;Zg;?’ 5 8
TeJli, UCTUHHBIE HOHHBIE PACTBOPBIL. Eaﬂaq.
Ny Koncnexr,
Baxneillune OKMCIUTENN U BOCCTAHOBUTEIU U UX 5 8
7 Mecto B [lepuoauueckoil cucteMe 31eMEeHTOB. PEIICHIE
3a/1a4.
CkaJok TMoTeHITMana Ha TpaHuie pazaena ¢a3 B | KoHcrekr,
8 3JEKTPOXUMHUYECKON CUCTEME. JIBoitHOM | pemieHne 3 8
DJICKTPUYECKUH  CIOW M ero  CTPOCHHE. | 3a7ad.




TanpBanmyeckas mnenb. JOJIC rajabBaHUYECKOTO
JJIeMEHTa.  DJIEKTPOMHBIE  IMOTEHIMANBL.  Psn
HamnpsoKeHU MeTayuioB.  YpasBHeHue HepHcera.
DNEKTPOXUMHUYECKUE CcHCTeMbl. Kiaccudukarus
raJIbBaHUICCKUX DJIEMEHTOB.

XUMIHECKas M ONCKTPOXMMMHYECKAs KOPPOSHA | p.o
METaUIOB. MeToABl  3alUThl  OT  KOPPO3HH g 5 8
(IIpOTEKTOpHAs, KATOAHASA, AHOJHASA, XHMHYECKas, | Lo oo he
AHTUKOPPO3UOHHBIE MIOKPBITHSL). 3anad.

. Koncnexr,
OC00CHHOCTH JJICKTPOXMMHUYECKUX PEAKIUH TIpH 3 6

peuieHue
aneKTpoinie. 3akoHbl Dapames. saxad

10

VYrneBogopoael. CTpoeHHE ajKaHOB, aJKEHOB U
AIIKUHOB. Huknuaeckue yraeBogoposl. | Koncmnekr,
11 [Tonumepusie MaTepHUabl. [Tomyuenue | pemenue
noiauMepoB.  llpumeHeHue — moaMMEpPOB B | 3aj4ad.
IPOMBIIITIEHHOCTH U B OBITY.

Koncnexr,
pelieHne
3ajay.
Xumus — TorumBa.  [lomydenume — amsensHoro | OdopmieHue 4 10
TormBa, OeH3uH. KoHTponb kauecTBa OeH3HHA. HUTOTOBOH
KOHTPOJIbHOU
paboter (s
3/0).

12

13 DK3aMeH 4 4

HToro: 57 100

4.7. KypcoBble padOTHI/MPOEKTHI 10 JUCHUIUIMHE «XHUMHUS» HE
IPETYCMOTPEHBI YUEOHBIM TUTAHOM.

5. O6pa3oBaresibHbIE TEXHOJIOTHU
[IpenonaBanue AUCIUTUTHHBI « X UMHUSD BEACTCS C MPUMEHEHUEM CIICTYIONTUX
BUJIOB  00pa3oBaTENbHBIX  TEXHOJIOTHH:  OOBSICHUTEIHHO-WILITIOCTPATUBHOTO
o0ydeHusT (TEXHOJOTUS MOACPKUBAIOIIETO OOYYEHUS, TEXHOJOTUS MPOBEICHUS
y4eOHON JHCKyCCHHM), HWH(DOPMAIMOHHBIX TEXHOJOTUN (TIpe3eHTAIMOHHBIC
MaTepHaJibl), pa3BUBAIOIINX U HMHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHM, a
UMEHHO:

— TPagUIMOHHBIC O0BICHUTEIHLHO-WILTIOCTPATUBHBIE TEXHOJIOTHH, KOTOPHIE
00eCIeuynBarOT JOCTYITHOCTh YUeOHOTO MaTepHuaia Jjis OOJBIINHCTBA CTY/ICHTOB,
CHUCTEMHOCTh, OTPAOOTAaHHOCTh OPTaHU3AIMOHHBIX (DOPM H MPUBBIYHBIX METOJIOB;

—  uHGOPMAIMOHHO-KOMMYHUKAIIMOHHAS] TEXHOJIOTHS, B TOM YHCIIE
BU3YyaJIM3aIlMs, CO3/TaHHIE dJICKTPOHHBIX YUCOHBIX MAaTEPHAIIOB;

—  HWCIIONB30BAaHUE DJEKTPOHHBIX 00pAa30BATEIBHBIX PECYPCOB  IIPH
MOATOTOBKE K JICKIIHSIM | JJA0OPATOPHBIM 3aHSTHSIM;

— TEXHOJIOTHSI TPOOJIEMHOro O0yueHHus, B TOM YHCJIE€ B paMKax pazdopa
poOJIEMHBIX CUTYaIIUH;




— TEXHOJOTrusl pa3BUBAIONIET0 OOydYeHHs, B TOM YHCJIE MOCTAHOBKAa U
pelieHne 3amady  OT MeEHee CIOXKHBIX K 0oJjiee CIO0XHBIM, pPa3BUBAIOLINX
KOMIIETEHIIMH CTYJICHTOB.

B pamMkax mepeunciIeHHBIX TEXHOJOTHH OCHOBHBIMH METOJaMHU OOydeHHs
SBIISIIOTCA: paboTa B KOMaHJIe; CaMOCTOsITeNIbHAs padoTa; MpoliIeMHOoe 00yUeHue.

Paboma 6 xomanoe: coBmectHas paboTa CTYJICHTOB B TPYIIIE MPU PEIICHUU
npoOJeMHBIX 3aJad Ha JIA0OpAaTOPHBIX 3aHATHUSX, BBINOJIHEHUH TPYHIOBBIX
JOMAIIHUX 33IaHUM 10 BCEM pa3liellaM.

MakcumanbHas 3(()EKTUBHOCTh MEJArOrH4ecKoro IMpolecca JTOCTUTaeTCs
yTeM KOHCTPYMPOBAHUS ONTUMAJIBHOIO KOMIUIEKCA MeJarorn4ecKrux TeXHOJIOTUM
U (MTM) WX DJJIEMEHTOB Ha JMYHOCTHO-OPUEHTHPOBAHHOMW, EATEIHHOCTHOM,
JUAIOTUYECKON OCHOBE M WCIOJB30BaHUS HEOOXOIMMBIX COBPEMEHHBIX CPENICTB
00yueHus.

6. ®opMBbI KOHTPOJISI OCBOCHUS M CHUIITIMHBI

Tekyias aTrrecranusi CTyJ€HTOB POU3BOJUTCS B JUCKPETHBIC BPEMEHHbIC
WHTEPBAJIbl JICKTOPOM H TMpenojaBaTesieM(sIMH), BEAyIIUMH J1abOpaTOpHBIE U
MPAKTUYECKUEC 3aHATHUS TI0 TUCIUTITHHE «XUMUSD» B CIEAYIONMX Popmax.

- 3a/IaHUS IJIS1 BBITIOJIHEHUSI JTAOOPATOPHBIX padoT;

- BONPOCHI JUII KOMOWMHUPOBAHHOTO KOHTPOJS YCBOEHHUS TEOPETHYECKOTO
Matepuasa (yCTHO WJIM MUCbMEHHO) Ha MPAKTUYECKUX 3aHATUSIX;

- KOHTPOJIbHBIE PabOTHI;

- MACTIOPT XUMUYECKOIO JIEMEHTA;

-3K3aMEH.

[IpomexxyTouHast aTTeCTallud IO pe3yJbTaTaM OCBOCHUS JUCHUIUIMHbI
NpoXoauT B (opMe MNUCBMEHHOTO »HK3aMeHa (BKJIOYAaeT B ce0si OTBETHl Ha
TeopeTuyeckre Bompochkl). CTyAeHThbl, BbIIOAHUBIIME 75% TEKylIUX W
KOHTPOJIBHBIX MEPOIPHUATHI Ha «OTJIMYHO», a OCTalbHbIE 25 % Ha «XOpPOILIOY,
MMEIOT IIPaBO Ha MOJIYYEHHUE UTOTOBOM OLICHKH.

B »K3aMEHAMOHHYIO BEIOMOCTh M 3aUE€THYH) KHUXKY BBICTaBIISIOTCS
OIICHKH TIO IIKaJIe, TPUBEJICHHOU B TaOIHIIE.

[MIxana OLICHUBAHU XapaKTCpI/ICTI/IKa SHaHWA IpeaMeETa U 3a4ueTnl
(9K3ameH) OTBETOB
OoTIN4HO (5) CryneHT riryboKo U B TOJTHOM 00BbEME BIIajieeT
OpOrpaMMHBIM  MaTepuajioM. [ 'paMoTHO,

WCYEPIBIBAIOIIE M JIOTUYHO €ro M3JIaracT B
yCTHOM WM muchbMeHHOH (opme. Ilpu sTom
3HAET PEKOMEHIOBAaHHYIO JIUTEpaTypy,
MIPOSIBJISICT TBOPYECKUM IOAXOX B OTBETAX HA
BONPOCHI M IpPaBWJIBHO  OOOCHOBBIBACT
INPUHATBIE  PELICHHs,  XOPOLIO  BJAAEeT
YMEHUSIMHM W HaBbIKAMHM IIPU  BBINOJHCHUH
IIPAKTUYECKUX 3a/1a4.

3a4YTCHO




xoporo (4) CryneHT 3HaeT MpPOrpaMMHBIN MaTepua,
IPaMOTHO M IO CyTH H3JIaraeT €ro B yCTHOH
WIM  TUCBMEHHOM  Qopme,  gomyckas
HE3HAYUTEIbHBIC HETOYHOCTH B
YTBEPKJICHUSX, TPAKTOBKAX, OMPEACICHUAX U
KaTeTOpPHUAX WIN HE3HAUYNTEIbHOE KOJIMYECTBO
omnbok. [Ipu 3TOM Biameer HEOOXOAWMBIMU
YMEHUSIMA ¥ HaBBIKAMH NPH  BBITOJIHECHUN
MPAKTUYECKHX 33/1a4.

YAOBIIETBOPUTENHHO (3) Crynent 3HAET TOJIBKO OCHOBHOM
IIPOrpaMMHBII Marepuall, JOITYyCKa€eT
HETOYHOCTH, HEIOCTaTOYHO YETKHE

(GOpMyJIUPOBKH, HEMOCIEI0BaTeIbHOCTh B
OTBETaxX, W3JIaraéMbIX B  YCTHOW  WJHU
nucbMeHHoM ¢dopme. [Ipu 3TOM HEgOCTaTOYHO
BJIQJICET YMEHUSIMH W  HaBBIKAMH  TIpH
BBITIOJTHEHUH MPaKTUUYeCKuX 3aaad. Jlomyckaer
10 30% ommuOOoK B U3IaraeMbIX OTBETAX.

HEYJIOBJIETBOPUTETHHO (2) CryneHT He 3HaeT 3HAYUTEIBHOM YacTu
nporpaMMHOro  matepuaina. Ilpu  sTOoM
JOMYyCKaeT TMPUHIUNHUAIBHbIE OMMOKH B
JI0Ka3aTeNbCTBAX, B TPAKTOBKE IMOHATHI H
KaTeropuii, MNpOsBISAET HU3KYIO KYJIbTYpY | HE 3aUTE€HO
3HAHUN, HE BJaJleeT OCHOBHBIMH YMEHUSIMU U
HaBbIKAMHU TIPU BBIIOJIHEHUU MPAKTUYECKHUX
3amad. CTyJeHT OTKa3bIBaeTCsi OT OTBETOB Ha
JIOTIOJTHUTEIbHBIE BOMPOCHL.

7. YueOHO-MeTOAMYECKOE U uHpopMaNMOHHOE o0ecnevenne
JUCHHUILINHDBI
a) OCHOBHAas JiMTEeparypa:
1. I'muuka H.JI. O6mas xumus / H.JL. I'muaka. — M.: KHOPVYC, 2016. — 752 c.
http://av.disus.ru/metodichka/1725028-1-obschaya-himiya-uchebnoe-posobie-
1zdanie-stereotipnoeknorus-moskva-2014-udk-540758-bbk-241ya73-g54-glinka-

o54-obschaya-himiya-uche.php

2. AxmeroB H.C. O6mas n neopranuueckas xumusi / H.C. Axmeros. — CII6:
Jlanw, 2014. — 752 c. https://e.lanbook.com/book/50684

3. 3aitnieB O.C. Xumus. Yueonuk / O.C. 3aitnieB. — M.: FOpaiit, 2015. — 470 c.
http://avidreaders.ru/book/himiya-uchebnik-dlya-akademicheskogo-

bakalavriata.html

0) 1OMOJIHUTEIbHAS JIATEPATYpPA:
1. Tmuaka H.JL. OOmas xumus: YdeOHoe mnocobue s By3oB / Ilom pen.
A.N. EpmakoBa. — M.: Uuterpan-Ilpecc, 2016. — 752 c.
2. Pomanosa H.B. O6mas u Heopranudeckas xumus. — K.: Beiciras mkosna, 1988.-
432 c.
3. ®posos B.B. Xumus. — M.: Beiciias mkoia, 1986. — 543 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
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

4. byrpum C.II., Xopyxas N.A. KpaTkuii KOHCIIEKT JEKIUI 10 XUMUU. — JIyraHck:
N3n-8o BHY, 2003. — 104 c.
5. Kupuuenko B.U. O6mas xumus. — K.: Beicias mkona, 2005. — 639 c.
6. l'munka H.JIL. 3amaun u ynpaxxueHus no oOmieit xumuu. — Jlenunrpan: Xumus,
1985.-264 c.
7. JIypee FO.1O. CnpaBoyHuk no aHaauTudeckor xumuu. — M.: Xumus, 1989. —
448 c.
B) METOUYECKHUE PEKOMEHIAIUN:
1. Bepex-benoycoa E.N., KypckoBa A.O. Meroauueckue yKazaHus s
CaMOCTOSTEJIbHOW pabOThl M KOHTPOJIbHBIE 3aJaHUS MO JUCIHUIUIMHE «XHUMUS)
(1 cTyieHTOB 3a04HOM (hOpMBI 00yUeHHUsI HarpaByieHui moaroropku: 27.03.01 —
Crangaptuszauus u merponorus; 23.05.03 — [TogBrkHOM COCTaB KEJIE3HBIX TOPOT;
23.05.04 — Okcruryaramusi kene3Hblx gopor; 23.03.03 — DOxkcmryaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MallIMH 1 KoMmIuiekcoB; 13.03.03 Duepreruueckoe
mamuHoctpoeHue; 23.03.01 — TexHomoruss TpaHCHOPTHBIX IporieccoB). / CocT.
E.N. Bepex-benoycoBa, A.O. KypckoBa. — JIyrauck: U3a-so JII'Y um. Baagumupa
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

6

7

. http://www.rsc.org/
. http://en.wikibooks.org/wiki/Chemical Informatio
. ®enepanpHbIit TOpTaN «Poccuiickoe odpazoBanue» — http://www.edu.ru/
8. Nudopmarmonnas cuctema «ExnHoe okHO J0cTyna kK 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/
9. ®enepanbHbli LEHTP HH(OPMALMOHHO-00pPa30BaTENIbHBIX PECYpCOB —
http://fcior.edu.ru/
10. OnexTpoHHO-OMOMMOTEYHAast cuctema «KOHCynbTaHT-CTyJEHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x
11. DnexTpoHHO-OMOIMOTeUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

NudpopmanuoHHbIi pecypc 0ndIMoTeKH o0pa3oBaTe/IbHOM
OpraHu3auuu
Hayunas Oubnmorexa umenu A. H. Konsiea — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHUYECKOE o0ecneYeHue Q1 CIUTITHHbI
JleKunOHHBIE 3aHATUA TMPOBOMIATCA B  AKAJEMUYECKUX ayJAUTOPUSX,
COOTBETCTBYIOIIMX JEUCTBYIOIIUM CAaHUTAPHBIM U MPOTUBOIOKAPHBIM IPaBUIIAM
Y HOpMam.
JlaGopaTopHble 3aHATHSA: MPOBOMAATCS B aKAAEMUYECKUX AYyJUTOPHUSX,
COOTBETCTBYIOIUX ACHCTBYIOIIMM CAaHUTAPHBIM M MPOTUBOIOKAPHBIM MPABUIIAM


http://www.chem.msu.su/
http://chemistry.aznet.org/
http://www.km.ru/
http://www.alhimik.ru/
http://www.rsc.org/
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/

U HOpMaM, C HUCIOJIb30BAHUEM XMMHMUYECKUX PEAKTUBOB U J1a0OPAaTOPHOU MOCY[bI,
pa3gaToyHOro MaTepuasa, HarJIaJHbIX TOCOOUM, T€MOHCTPAMOHHBIX MJIAKATOB.
[Ipouee: paboyee MecTO mpernojaBaTels, OCHAIEHHOE KOMIIBIOTEPOM C
nocTynom B MIHTEepHET:
1. MynpTUMEIUAHBIN IPOEKTOP, HOYTOYK, UHTEPaKTUBHAs J10CKA.
2. KoMnbroTepHbI€ IPE3EHTALINH.
3. JleMoHcTpanuoHHble J1a00paTOpHbIE XMMHUYECKHUE SKCHEPUMEHTHI MO Kaxaou

TEMC.

4. KOMIUIEKTBI IJTAKATOB 110 KAXKIOH TEME.
5. CerMeHTHbIE MOJIENTM OPTraHUYECKUX U HEOPTAHUYECKUX COESAMHEHUM.
6. Konekuun MuHepanoB U 00pa3IioB BEIIECTB.

[IporpammHoe oOecriedeHue:

DOYyHKIUOHATBHOE

Ha3HaAYCHHUC

BecniiatHoe
NporpaMMHoe
ob0ecreueHue

CceblIKHN

OducHbrii makeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

e UBUNTU 19.04 lﬁggzixﬁlvl?ﬁﬁ:;z.org/wiki/Ubuntu
Bpaysep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com

[To4TOBBII KIUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

®daitn-MeHeKep

Far Manager

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

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

I'paduueckuit GIMP (GNU Image httpi//vx{ww.glmp.org/ o -
eIaKTop Manipulation Program) http.//glmp.r}l/v1§wpage.php page_id=3

p http://ru.wikipedia.org/wiki/GIMP

Penaxtop PDF PDFCreator http://www.pdfforge.org/pdfcreator

Aynuoruietiep VLC http://www.videolan.org/vic/



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
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/

8. OueHouHble cpeacTBa MO JUCUMILIIMHE

[TactiopT
(oHJ1a OLIEHOYHBIX CPEJCTB MO yUeOHOW AUCIUILTUHE

« XMW S»

[lepeuennr koMIEeTEHITUH (2JIEMEHTOB KOMITETCHIIN ), (HOPMHUPYEMBIX B

pe3yJIbTaTe OCBOCHUS YUCOHOM TUCIMIUIMHBI « X UMUSD)

Kon Nupukaropel OTansl
. KonTponupye-Mbie
No | KOHTPOMHDY- qDOpMyJ'IHpOBKaV JIOCTUKEHUI pas/icIbI (Tembi) dhopmupoB-
i eMou KOHTPOJIMPYEMOW | KOMIIETEHIIUU  (T10 yaeGHOM aHUs
KOMIIETEH- KOMIIETECHIUHU peanuzyemoit (cemecTp
JIACITUTLTUHBI
AU JTUCITUTLTNHE) u3yue-Hus)
OIIK-3.1. 3uate | Tema 1. BBenenue. 1
Cnocoben MaTeMaTU4YEeCKUn Baxueiinme
OIIK -3 MIPUMEHSTH anmapaT  aHaJMTH- | HOHATHS W 3aKOHBI
COOTBCTCTBYIOIIINU YyecKoun re€OMETPUH, XUMHUN
GU3MKO- MaTeMaTH- | TUHEHHOMN anre6psl, | Tema 2. KBanTOBO- 1
YECKUU anmnapar, | aupepeHIHaIbHOro | MEXaHHYECKOEe
METOJIbl aHaliu3a U |y MHTErPaJIBLHOTO | IPEICTaBICHUE O
MOACIINPOBAHUA, UCYUCIICHUA, (byHK- CTPOCHUHU aToOMa.
TEOPETUYECKOTO M | Ui  KOMIUIEKCHOTO | 3AKOHOMEPHOCTH U
SKCIIEPUMEHTAIIBHOTO | [1epeMEHHOTO, COBpEMEHHas
WCCIIENIOBAHUs.  TIPH | TeOpUU (dbopMyIUpOBKa
pPEIICHUA HpO(i)eC- BepOHTHOCTeﬁ u | ICPUOJUYECKOTO
CHOHAJIbHBIX 3a/a4. MaTeMaTH4YeCKOi 3aKOHA XUMHYECKHUX
CTaTUCTHUKH, yuc- | anemenTos J[. 1.
JEHHBIX  MeronoB; | Menzene-cBa.
3aKOHBI ~ MEXaHHKH, | Tema 3. 1
TEPMOJIMHAMUKH, XuMuueckas CBs3b.
JIEKTpUYECTBA u | Ctpoenue
MarHeTu3Ma, OCHOBBI | BEIIECTBA.
onTukM, KBaHTOBOH | Tema 4. OCHOBHEIC 1
MEXaHUKH U | 3aKOHOMEPHOCTHU
aTOMHOH  (PM3HKH; | MPOTEKAHUS
XUMHYECKUE XUMHYECKUX
IIPOLECCHL. peakuui.
OIlK-3.2. YMETb | Tema 5. PacTBOpSL. 1
MIPUMEHSTh
MaTEeMaTUUYECKUI arl-
mapar Tewma 6. 1
AHATUTUYECKOMN JucniepcHbie
F€OMETPUU, JIMHEU- | CHCTEMBI.
HOH anreOpsl, | Tema 7. 1
AudGEPEHIMATBHOTO | OkycnurenbHo-
1 MHTEIPAIBHOTO | o ranoBHTE B HEIE
UCUYHUCIICHHS, (YHK-

peaKkiuu.




Ul KOMILIEKCHOI'O
MIEPEMEHHOTO,
TEOpPUHU
TEOPUH
BEPOSATHOCTEM u
MaTeMaTHYeCKOM
CTAaTUCTHUKH, YHUCIICH-
HBIX METOJ0B;
3aKOHBEI  MCXaHHKH,
TEPMOJIMHAMUKH,
AIEKTPUYECTBA 51
Mar"HeTu3Ma IS
pelieHuss  TUIOBBIX
3a7a4.

OIIK-3.3. Bmanets
MaTeMaTUYEeCKUM arl-
naparoM  aHaJIUTHU-
YECKOM TIeOMETpHH,
JUHEWHOW ayreOpsl,
g hepeHInaTbLHOTO
u WHTETPAIbHOTO
UCUUCIICHUS, (YHK-
MU KOMILIEKCHOIO
MEPEMEHHOT O, Te-
OpUH PSAOB, TEOPUH
BEPOATHOCTEMN 51
MaTeMaTH4eCKOi
CTaTUCTHKH, YHCICH-
HBIX METO/0B;
HABBIKAMHU PEUICHUS
3a7a4 busuKH,
onucanus (¢usndec-
KHX SIBJICHUH.

pAIOB,

OJICMCHT.

T"ansBannueckuit

MCETAJlJIOB.

Tema 8. Xumus 1
KOHCTPYKIHOHHBIX

MCETAaJIJIOB.

Tema 9. Koppo3zus 1

Tema 10.

DIIEKTPOJIN3.

Tema 11.

Yriesonopoasl.
[TonumepHslie
MaTEepUaJIbl.

Tema 12.
TOIIJINBA

Xumus 1

IToka3zaTenn u KPHUTECPHUH OLICHUBAHUA KOMHCTEHHHﬁ, OIIMCAaHHE IIKAJI

OIICHUBaAHUA
Nuaukatopsl
A pv KonTpoaupy;
Kon NOCTHKEHUU Ilepeuenb HaumenoBanue

No €MBbIE TEMBI

L/ | KOHTPOIMPYeMO KOMITETEHIINH (110 MJIaHUPYEMBbIX 4eBHoi OLICHOYHOT'O

1 KOMIIETCHIIUU peanuzyemMon pe3yJIbTaTOB M CpeacTBa
JTUCIUIUINHB]
JACITUTUTUHE )

1 OIIK-3 OIIK-3.1. 3HaTh | SHAHHE 3aKOHOB Tema 1, Bomnpocsr qis
MaTeMaTHYeCKH aromHoii pusuky; | Tema 2, KOMOWHMPOBAHHOTO
anmapar  aHalIUTH- | XHMHYCCKHX ?eMa 43’ KOHTPOIIS yCBOEHUS

i MPOLIECCOB. ema
quKOUI/I VFCOMeTpI/II/I, pon 5 TEOPETHYECKOTO
JMHEHHON anreOpsl, | YMeHHe Tewma 6, N —
nuddepeHmansHoro | IPUMEHATh 3aKoHbI | Tema 7, p » 344
" HHTErpATBHOTO | XHMUH IS Tema 9. o 1abopaTopHBIM
ucuncnenns, (QyHk- | perienus tunoseix | Tema 10. 3aHATHAM,




OUi  KOMIUIEKCHOI'O
MIEPEMEHHOTO,
TEOPUH
BEPOATHOCTEM u
MaTeMaTHYeCKOn
CTaTUCTHUKH,
JIEHHBIX METO/IOB;
3aKOHBl ~ MEXaHHKH,
TEPMOJIMHAMUKH,
3JIEKTpUYECTBA "
MarHeTu3ma, OCHOBBI
OINITUKH, KBAHTOBOM
MEXaHUKHU U aTOMHOMN
(hU3UKH; XUMUYECKHE
MIPOIIECCHI.
OIIK-3.2.
MIPUMEHSATD
MaTeMaTHYeCKUI ar-
napar
AHAITUTUYECKOMN
FCOMETPUH,  JIMHEHU-
HOH anreopsl,
Qg depeHInaIbHOro
u MHTErPAJILHOTO
UCUUCIIEHUs, (YHK-
MU  KOMILUIEKCHOI'O
MEePEMEHHOT O,
TEOPUH
TEOPUH
BEPOATHOCTEMN u
MaTeMaTUYeCKOn
CTaTUCTUKH, YUCIICH-
HBIX METO/IOB;
3aKOHBl ~ MEXaHHKH,
TEPMOJIMHAMUKH,
3JIEKTpUYECTBa "
MarHeTusma JUTSt
pemeHuss  TUIOBBIX
3a/ay.

OIIK-3.3. Bunangetsb
MaTEeMaTUYeCKUM all-
napaToM  aHaJUTHU-
YECKOM I'e0-METpUH,
JUHEHHON  anreOpsl,
Qg epeHIaIbLHOTO
" MHTErPAIIBHOTO
ucuucieHus, (QyHk-
U  KOMIUIEKCHOI'O
MEPEMEHHOTO,
TEOPUHU
TEOPUH

qHC-

VYmeTb

PAIOB,

PAIOB,

3aj1ad.
Baanenue

HaBBIKAMH OITH-
caHus (UBHIECKUX
SIBJICHUM, METOJaMU

" dhopmamu
HAy4yHOTO  TIO3Ha-
HUSI.

Tema 11.
Tema 12.

XUMHUYECKUUN
MacmopT 3JIEMEHTA,
JK3aMEH.




BEPOSATHOCTEN 51
MaTeMaTH4eCcKO# cTa-
TUCTHUKH, YUCJICHHBIX
METOJIOB;, HaBBIKAMH

pelIeHus 3ama4y
bu3MKHA,  ONMHMCAHMSA
buznuecKux
SIBJICHUU.

MoHbI OIIEHOYHBIX CPECTB MO AUCHUIINHE «XMMHUSD)

Bomnpocs! 1151 KOMOMHMPOBAHHOTO KOHTPOJISI YCBOCHUS
TEOPETHYECKOro MaTepuaJia (YCTHO WM NUCbMEHHO):

Bomnpockl o teMam: Cmpoenue amoma. Ilepuoduueckuii 3axon. Ceoticmea
anemenmos.  Xumuveckas — cea3b.  Kommnnexcuvle  coedunenus.  Tunwel
83AUMOOEUCMBUSL MOJIEKY L.

1. OcHOBHBIE IPEACTABIEHUS O CTPOEHUU ATOMOB.

2. AtomHbIe siapa, ux coctaB. M30TombI, H300aphl, H30TOHBI.

3. Mopenu aroma Tomcona, Pezepdopna, bopa.

4. KBaHTOBOMEXaHHUYECKas MOJEIb aroMa. KBaHTOBBIE YMCIA; THIIbI
ANEKTPOHHBIX OpOUTATIEH.

5. llopssmok 3amoNHEHUs DJIEKTPOHHBIX YPOBHEW UM IOIYypPOBHEHU
MHOT'03JICKTPOHHBIX aTOMOB (MPHUHIIMII MUHUMyMa JHEPTUM, MPUHIUII 3aIpera
[Taynu, npaBuno XyHzaa, npasuiia KiieukoBckoro).

6. DIIEKTpOHHBIE (POPMYIIBI FTIEMEHTOB.

7.OHeprusi MIOHU3AIUU U CPOJICTBO K 3JIEKTPOHY. DIEKTPOOTPHUIIATETBHOCTb.

8. Ilepuonueckoe N3MEHEHNE CBOMCTB XUMHUUYECKHUX JIEMEHTOB.

9. Ilepuoamyeckuil 3aKOH W TepUOJUYeEcKas cuctema sjemeHToB [[. .
Menneneesa.

10. CoBpeMeHnHas (popMyIMpPOBKa MEPUOIUYECKOTO 3aKOHA.

11. O6mue npencTaBieHus O XUMUYECKON CBS3U. BUIbI XUMUYECKO CBA3H.
HanpaBieHHOCTh 1 HaChIIAEMOCTh KOBAJICHTHOM CBSI3H.

12. KoBasneHTHas CBsI3b, MEXaHU3M €€ 00pa30BaHUsI.

13. I'mOpuan3anus aTOMHBIX OpOUTaIei, TUIIBI THOPUAN3ALIUH.

14. OpueHrtanusi aTOMHBIX OpOUTaNIel, MPOCTPAHCTBEHHAS CTPYKTypa
MOJIEKYL.

15. IlomApHOCTH CBSI3M M MOJSAPHOCTh MOJIEKYJBI. J{MIOJBHBIA MOMEHT KaK
Mepa MOJISPHOCTH.

16. JlimHa ¥© TOPOYHOCTh XUMHUYECKOW CBSI3U. OHEpPrus  CBSI3W.
HanpaBineHHOCTh 1 HachIIAaEMOCTh KOBAJIEHTHOM CBSI3H.

17. MoHHas cBsI3b, €€ 0COOCHHOCTH.

18. JlIoHOpHO-aKIIENTOPHBIM MEXaHW3M 00pa30BaHUs CBSI3U.

19. CtpoeHne KOMIUIEKCHBIX COEAMHEHUH, UX KJlacCu(DUKaIS.

20. YcroluumBOCTh KOMIUIEKCOB B pacTBopax. KoHcTaHTa aucconumanuu.
JIBOWHBIE COJIH.




21. Metaiunueckas CBs3b.

22. BopopoaHas CBsi3b, €€ Pa3HOBHIHOCTH.

23. ArperaTHble COCTOSIHUS BEILIECTB.

24.  BzaumogeiictBue ~— MexAy  MoJiekyidamu.  OpUEHTaunOHHUH,
WHIYKITMOHHBIA U JTUCTIEPCUOHHBIN 3 (HEKTHI.

25. Crpoenue KkpucTaiuioB. JKUAKOKPUCTAIUIMYECKOE COCTOSHHUE.

26. Xumudeckasi CBSI3b B KpHUCTauiaXx. MOJIEKyJsIpHbIE, KOBAJICHTHBIE U
WOHHBIE KPUCTAJLIIBI.

27. 3aBUCUMOCTh (DU3UUYECKUX CBOWCTB OT BHJAa XUMHUYECKON CBS3M B
KpHUCTaJlIax.

28. Meraminueckue KpucTaiibl. JleeKTbl KpUCTaUIMYECKON PEIIETKH.

29. XKugkoe COCTOSHHE BEIIECTB; MEXMOJEKYIsApHas cBsaA3b. CTpoeHue
JKUJIKON BOJBI.

30. AMopdHOE cocTOsTHHE.

31. T'ereporeHHble  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  ITPOLIECCHI.
["anbBaHUYECKUE PJIEMEHTHI.

32. Ilonsitue 00 ANEKTPOJHBIX TOTEHIIHAIAX.

33. 3aBUCHUMOCTh 3JEKTPOJIHBIX MOTCHIIMAIOB OT Pa3IUYHBIX (PAKTOPOB.
®opmyna HepHcra.

34. 3mepeHune 3eKTPOJHBIX MOTEHIIMAI0B. BOAOpOAHBIN JIEKTPOI.

35. CtaHmapTHBIE NEKTPOJHBIC MOTECHUUAIBIL. P HAPSXKEHUIA METAJIIOB.

36. HeoOpatumble ranbBaHuyeckue 3jieMeHThl Bosbra, Jlanuans-SkoOu,
Jlexnanmie. XuMU4YeCcKre UCTOYHUKH TOKA.

37. Pacuet DJIC raibBaHM4YECKHUX 3JIEMEHTOB.

38. KoHLIEHTpallMOHHBIE 3JIEMEHTHI. TOIUIMBHBIC SJIEMEHTHI.

39. OOpaTuMble TaJlbBAHUYECKUE JJIEMEHTHl. KHCIOTHBIE W IEIOYHbIE
AKKyMYJISITOPBI.

40. CymHOCTb 3JIEKTPOJIN3A.

41. [loTeHmuan pa3noxXeHus, ero pacyer.

42. IlocnenoBaTenbHOCTh Pa3psIIKU MOHOB HA KaTOJIe U aHOJIE.

43. DneKTponn3 BOJHBIX pACTBOPOB JIEKTPOJIUTOB.

44. DneKTpoin3 ¢ HEPACTBOPUMBIMHU U PACTBOPUMBIMU aHOJIAMHU.

45. BropuuHble mpoliecchl U 3JIEKTPoIIn3e. SABIeHUE epeHanpsKeHUs.

46. KonuyecTBEHHBIE COOTHOLLIEHUS MTPH JIEKTposn3e. 3aKkoHbl Papaes.

477. PeanpHble 3JIEKTPOXUMHUYECKUE TIPOLECCHI. BBIX0A 1O TOKY.

48. DAEeKTpoIn3 pacIjiaBoB.

49. OcCHOBBl TaJbBAHMYECKUX METOJIOB HAHECEHHS METAJTMYECKUX
ITOKPBITUH.

50. DnexTpoIUTHUECKOE TMONy4YeHHEe U papUHUPOBAHUE TEXHUUECKUX
METaJIOB.

51. IlostyuyeHHEe aKTUBHBIX METAJIJIOB U LIEIOYEN IJIEKTPOIUZOM.

52. OCHOBHBIE IPUYUHBI KOPPO3UU METAJIIOB.

53. Kitaccuduxariyst KOppO3HOHHBIX ITPOIIECCOB.

54. Xumuyeckas KOppo3usi U €€ pa3HOBUAHOCTH - Ta30Bas, >KUIKOCTHAS.



55. 3aKk0oHBI pOCTa OKCUAHBIX MJIEHOK Ha MOBEPXHOCTH METAILIOB.

56. MexaHu3M 3IEKTPOXUMUYECKO Koppo3uu. KoHTakTHAst KOppo3usi.
57. Koppo3us METAIIIOB ¢ BONOPOJHOW U KUCIOPOAHOM AEHOJISPU3ALINEN.
58. KoHIleHTpalinoHHasi KOppOo3us.

59. Koppo3us noj nericTBreM Oy>KIalomuX TOKOB.

60. BiusiHue cpebl Ha CKOPOCTh MMPOTEKAHUSI KOPPO3HH.

61. Knaccuduxkarus METOI0B 3aIIUTHl METAIIIOB OT KOPPO3UH.

62. UHrubutopsl KOPpO3HH.

63. AHTUKOPPO3MOHHBIE OKPHITHSI, METOJbI UX HAHECEHUS.

64. AHOIHBIE U KATOJHBIC MOKPBITHS.

65. I[IpoTeKTOPBI, MEXAaHU3M UX JEHUCTBUS.

66. Xumunueckast Moau (UK TOBEPXHOCTH METAIIIOB.

67. AHOoHAS U KaToIHAas 3allnTa.

Kputepun u mikana OoleHUBaHUS IO OLIEHOYHOMY CPEACTBY — KOMOMHUPOBAHHBIN
KOHTPOJIb YCBOEHUSI TEOPETUYECKOI0 MaTepraa:

IITkana oneHUBaHUS

Kpurepuii oriennBanms
(nHTEpBA) OAIIIOB) PHTEP B

5 OTBeT &aH Ha BBICOKOM YPOBHE (CTYJEHT B IOJHOM OOBEME OCBETUII
paccMaTpuBaeMyto MpoOJIeMaTHKY, TIPUBEN apryMEHTHI B IOJIb3Y CBOHMX
CYXJEHUH, BiajgeeT NPO(UIBHBIM MOHATUHHBIM (KaTerOpHaJIbHBIM)
anmapaToM M T.I1.)

4 OTBer paH Ha CpeIHEM YpoBHE (CTYIEHT B I1EJIOM OCBETHUI
paccMaTrpuBaeMyo MpoOJjeMaTUKy, MPUBET apryMEHTHI B IMOJIb3Y CBOMX
CY)KJICHUM, TOMYCTUB HEKOTOPhIE HETOYHOCTH U T.I1.)

3 OTBeT naH Ha HM3KOM YpOBHE (CTYIOEHT IOIYCTUJ CYyIIECTBEHHBIE
HETOYHOCTH, W3JOXKHJI MaTepual ¢ OIIMOKaMM, HEe BJaJeeT B
JOCTaTOYHOM CTENEeHU NPO(UIBHBIM KaTETOPHAIbHBIM aNapaTroM U T.I1.)

2 OTBeT naH Ha HEYJOBIETBOPUTEIHHOM YPOBHE WJIM HE MpeICTaBieH
(CTYJIEHT He TOTOB, HE BBINOJHUJ 33JJaHUE U T.11.)

3aganus mo Ja00PaATOPHBIM 3aHATHAM (padoTam):

Jlabopamopnas paboma Ne 1. Kiaccbl HEOPTraHMYECKUX COSAMHEHUM.

3aganue: PaccMOTpeTh M HM3y4UTh OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
BEIIIECTB.

Jlabopamopnasa paboma Ne 2. KBaHTOBO-MEXaHMUYECKOE MPEACTABJICHHUE O
CTPOCHUU aTOMa.

3aganue: PaccMmoTperb MoAenw cTpoeHus atoma. M3yduTh SIEKTPOHHOE
CTpO€HHE atoma, 3aKkoHoMepHocTH llepunoanueckoro 3akona /.M. Menneneea B
COOTBETCTBUHU C 3JIEKTPOHHOM CTPYKTYPOU aTOMOB.

Jlabopamopnasa paboma Ne 3. TemnoBoil >(DpPeKT XUMHUECKUX PEaKIIUM.
OCHOBHBIEC 3aKOHOMEPHOCTU MPOTEKAHUS XUMUUECKUX PEAKIIUM.

3amagne: O3HAKOMUTBCA C  OCHOBHBIMH  3aKOHAMH  XUMHUYECKOHU
TEPMOJMHAMUKA U TEPMOXUMHUU, TEPMOXUMUUYECKUMU U TEPMOIUHAMUYECCKUMHU
pacuéramu; KpUTEPUSIMH BO3MOKHOCTU MPOTEKAHUSI XUMUUECKUX TTPOIIECCOB.




Jlabopamopnas paboma Ne 4. Teopusi pacTBOpoB. KHCIOTHOCTH Cpenbl.
['maponu3 KucaoT, OCHOBAHUM U COJIEH.

3amanue: PaccMOTpeTb  TEOPUIO  3JIEKTPOJUTUYECKOHM  AUCCOLIMALIVH,
03HAaKOMHTBCSI C METOAAMH OIPEAEIIEHNUS] KUCIOTHOCTH PAacTBOPOB, C pacyéTaMu
KOJIMYECTBA BEILECTBA U PACTBOPUTENS JIJIsl MPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOM
KOHIICHTpAIH, TpaBUJIaMH TUJIPOJIN3A.

Jlabopamopnas paboma Ne 5. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINU
(OBP).

3ananue: Paccmorpenue [loHATHS U pacyeT cTeneHel OKUCICHUS 3JIEMEHTOB
W 4YacTull, MeToJ0B ypaBHMBaHus OBP, moHsTHE M HaXOXIEHUE SIEKTPOIHBIX
MOoTeHIuanoB, pacuet J/C.

Jlabopamopnas paboma Ne 6. Koppo3susi.

3aganue: O3HAKOMUTBHCS C PA3HOBUJHOCTSIMU KOPPO3HHM METALIOB. M3yunTh
ANEKTPOXUMUYECKYIO KOPPO3UI0. YMETh COCTAaBJISATH CXEMY M YpPaBHEHUS
ANEKTPOXUMUYECKON KOPpO3HH. M3ydynuTh METO/IbI 3aIIUTHI OT KOPPO3UH.

Jlabopamopnas paboma Ne 7. I'albBaHUYECKUIN AJIEMEHT.

3ananue: O3HaKOMUTHCS ¢ pUHITMIIOM paboTel XU ToB, co cTpoeHreM ABYX
tunoB ['D. PaccMotpets ypaBHenne HepHeTta. YMmers paccuntbiBats J/C 1'3.

Jlabopamopnas paboma Ne 8. DnekTponus.

3aganue: PaccMOTpeTh OYEpEeOHOCTh paspsia HMOHOB Ha DJIIEKTPOJAX,
NEepPEHANPSIKEHUE, Pa3IUYHbIe THUMBI AJEKTPOJ0B. M3yuuTh KOJIMYECTBEHHBIC
3aKOHOMEPHOCTH  3JIEKTPOJIM3a, MCIHOJb30BAHUE AJIEKTPOJIM3a B HAPOJHOM
XO3SMCTBE.

Kputepuu u mikana olieHMBaHUA MO OLIEHOYHOMY CPEICTBY — 3aJaHUS T10
71a00paTOPHBIM 3aHATHAIM (paboTam):

IITkana oneHUBaHUS

Kpurepuii oriennBanms
(nHTEpBA) OAIIIOB) PHTEP B

5 3amaHue BBHIMOJIHEHO Ha BBICOKOM YpPOBHE (CTYACHT B TOJHOM OOBeMe
OCBETHJI pacCMaTpUBaEMyIO IPOOJIEMaTHKY, TPUBEI ApPTYMEHTHI B TIOJIb3Y
CBOUX CYKJICHU, BJIaJI€ET npoUIbHBIM MOHATUNHBIM
(kaTeropuaabHBIM) aNapaToM M T.11.)

4 3amaHue BBIMOJHEHO HAa CPEAHEM YPOBHE (CTYACHT B IIEJIOM OCBETHII

paccMaTpuBaeMylo MpoOJIeMaTHKY, TPUBEI apryMEHTHI B IOJIb3Y CBOMX
CYXJIEHUH1, JOTyCTUB HEKOTOPbIE HETOUHOCTH U T.IL.).

3 3amaHue BBIMOJIHEHO Ha HU3KOM YpOBHE (CTYACHT JIOIMyCTHI
CYIIECTBEHHBIE HETOYHOCTH, H3JIOXKHI MaTepuan ¢ OIIMOKaMH, He
BJaJeeT B JIOCTATOYHOM CTEmeHH NPOPMILHBIM KaTeropHaIbHBIM
anmapaToM M T.I1.).

2 3ajaHue BBIMOJHEHO Ha HEYJIOBJICTBOPUTEILHOM YpPOBHE WU HE
npeJicTaBjieH (CTYIeHT He TOTOB, HE BBIIOJHWI 33/1aHUE U T.I1.).




XUMHUYECKHUI MACHOPT 3JIeMeHTAa

BOl'[pOCbI AJIA BBIIMMOJIHEHUS XUMHAYECKOI'0 IACIIOpTa 3JIEMEHTA

Tabnuma ¢ HomMmepaMy BApHAHTOB M 33JIAHUSMHU K HUM.

Homep sapuanma 3aoanue
0 Menp
1 Keneso
2 AroMuHII
3 Kucnopon
4 Cepa
5 Kansnmit
6 Marnuit
7 Ypan
8 A3sot
9 Xiop
10 Hukenp
11 Huak
12 Bbapwnii
13 Wox
14 30110TO
15 PryTh
16 Cepebpo
17 Bucmyt
18 OnoBo
19 Kobasbet
20 CauHen
21 Xpom
22 Mapranen
23 [Inatuna
24 MEITIBSIK
25 Ypan
26 Turan
27 CypbMa
28 Tennyp
29 CtpoHrmii
30 Panon

Kputepun wu mikana
NacropT AIEMEHTa»:

OLCHMBAHHA II0 OLICHOYHOMY CpPCACTBY «XHUMHUYECKUMN

Ixama OIICHUBaHU Kputepuit onennBanus
(naTEpBaN 0aIOB)
5 XHUMHUYECKUHN MACIOPT DJIEMEHTa MPEJICTABICH Ha BBICOKOM YpPOBHE
(CTymeHT B TMOJHOM O0BEME OCBETHJI  PacCMaTPUBAEMYIO
npo0JieMaTUKy, BlageeT NPO(UILHBIM TMOHATUHHBIM amnmnapaToM M
T.IL.). OdopmieH B COOTBETCTBHM €  TpeOOBaHUSIMH,
IPeIbSBISIEMBIMU K TAHHOMY BUAY Pa0oT.
4 XUMUYECKUW MAcCHOpT 3JEMEHTa MPEACTABICH Ha CPEIHEM ypPOBHE

(CTyIeHT B IIEJIOM OCBETHJI pacCMaTpUBAEMYIO MPOOJIEMATHKY,




JIONTyCTUB  HEKOTOpPble HETOYHOCTH U T.aL.). B  odopmienun
JOMYILIEHbl  HEKOTOPBIE  HETOYHOCTH B COOTBETCTBUU  C
TpeOOBaHUSIMH, IPEIBSIBIIEMBIMU K JAaHHOMY BHJy paloT.

XMMHUYECKHH MacHopT dJIEMEHTa IPEJCTaBICH HAa HHU3KOM YPOBHE
(CTYZCHT JOIYCTHII CYIIECTBEHHBIE HETOUHOCTH, U3JI0XKMI MaTepHa
¢ ommuOKaMu, HE BJIAJCeT B JOCTATOYHOH CTENECHU NPOQPHIBHBIM
NOHSATHHHBIM ammaparoM W T.M.). B odopmiieHnn momyrieHbt
OMIMOKH B COOTBETCTBUM C TPEOOBAHMSAMH, INPEIBSIBIIEMBIMU K
JAHHOMY BUJY paboT.

XUMUYECKUI nacnopr 3JIEMEHTA MPEICTaBICH Ha
HCYAOBJICTBOPUTCIBHOM YPOBHC WJIM HC NPCACTABIICH (CTy,ZleHT HE
TOTOB, HE BBIIIOJHUII 3a/1aHUEE U T.11.)

Bonpocsl 110 0LIEHOYHOMY CPEACTBY NPOMEKYTOYHAA aTTeCTAUMA (IK3AMEH)
OCHOBHBIE CTEXHOMETPUUECKUE 3aKOHBI.

1.1. 3akoH coxpaHEHHSI MATEPUH.

1.2. 3aK0H TOCTOAHCTBO COCTABA.

1.3. 3akoH ABOTaApO U CIEICTBUE U3 HETO.

1.4. 3aK0H PKBHBAJICHTOB. DKBUBAJCHTHAS Macca, 00beM, DKBUBAJICHTHAS
KOHCTaHTa pacTBOpa.

Kiaccel HeopraHnuecKkux BEIIECTB.

THUIBI XUMUYECKUX PEaKIUH.

[Inanerapnas monmens aroma mo Pesepdopay. Mogenb aToMOB BozOpoja IO

1.

W

oW

9.

bopy.

JIBOMCTBEHHAsI IPUPOJA JIIEKTPOHA. Y paBHEHUE J¢e bpoiis.

KBanToBblie uncina. [Ipunuun [aynu.

[TociienoBaTeNbHOCTD 3aNI0JIHEHUS AIEKTPOHHBIX YpOBHEH. [IpaBuna
Kneukosckoro. [IpaBuna I'ynna.

3anoJHeHue AEKTPOHHBIX 000JI0YE€K aTOMOB MaJIbIX M OOJBIINX MPUOJIOB.
EMKOCTB 2JIEKTpOHHBIX YPOBHEH. S-, p-, d-, f- BI€MEHTHI U UX pa3MelleHne B
NEPUOANYECKON CUCTEME.

[Tepunoanueckuii 3akoH u nepuoanueckas cucrema .M. Menaeneepa. @opmbl
NEPUOANYECKON CUCTEMBI. 3HAYEHHUSI IEPUOIUIECKOTO 3aKOHA.
10.3akoHOMEPHOCTH NEPUOANYECKON CUCTEMBI. DU3NUECKUN CMBICI BEJIMYNH
MEPUOINYECKON CUCTEMBI.

11.OHeprust noHU3aUUU, CPOJICTBO K ANEKTPOHY, JIEKTPOOTPENATEILHOCTD

dTOMOB.

12.3aBHCHMOCTD CBOMCTB XMMHUYECKHUX JIEMEHTOB OT UX IOJIOKEHUS B
NEPUOINYECKON CUCTEME.

13.XapakreprucTrka CBOMCTB XUMHUYECKUX JIEMEHTOB 110 X IOJIOKEHHIO B
NEPUOINYECKON CUCTEME.

14.Xumnueckas CBsi3b. JHEPTUs CBSI3H.

15.Bupl KOBAJIGHTHOM CBA3M, UX XapAKTEPUCTHKA U CBOICTBA (JJIMHHA CBSI3H,
HACBIIIAEMOCTh, HAIPABJIEHHOCTb, YTOJI CBSI3U, NOJIAPU3ALUS U MOJISIPHOCT).

[Iprmepsr.




16.I'uGpuuzaius aTOMHBIX OpOUTAJIEH.

1'7.onnas cBs3b U ee Xxapakrepuctuka. [Ipumepsr.

18.BoopoaHas cBs3b U €€ xapakrepuctuka. [Ipumepsi.

19.loHOpHO-aKLENTOPHAS CBSI3b U €€ XapakTepucTuka. [Ipumepsl.

20.OHepreTrka XUMHYECKUX MTPOLIECCOB.

21.BHYTpeHHsIs SHEPTUS U SHTAJIBIIHSL.

22.TepMOXUMHUYECKHE 3aKOHBI.

23.3akoH ['ecca, cnenctBus U3 Hero. TepMOXUMHUUYECKUE PACUETHI.

24 .Outponud. Dueprus ' mdoca.

25.Hanpasienus NpoTeKaHusd XUMUYECKUX TpoleccoB. YpaBHeHus ['nb0ca-
I'ensMromabna.

26.DakTophl, BIUSIONIME HA CKOPOCTh IPOTEKAHUS XUMHUUYECKUX PEAKIIUM.

2’7.BnusHUE KOHLIEHTPALMU HA CKOPOCTh. 3aKOH AercTBusA Macc. Koncranrta
CKOPOCTH.

28.BnusiHus gaBieHus Ui ra3000pa3HbIX CUCTEM Ha CKOPOCTh PEaKIHil.

29.I'oMO- ¥ TE€TEpPOTEHHBIE XUMHYECKHE TTpoIiecChl. IX CKOPOCTS.

30.11paBuna Bant-I'odda. Bausiaue TemriepaTypbl Ha CKOPOCTh XMMHYECKUX
peakuuid. YpaBHeHuEe AppeHuyca.

31.Karanu3. Karanuzatopsl. BiivsiHue KaTain3aTopoB HA CKOPOCTh XUMUYECKHUX
pEaKIuu.

32.Xumuueckoe paBHOBecHe. KOHCTaHTa XMMHYECKOTO PABHOBECHSL.

33.CnBur xumuueckoro paBHoBecus. [Ipunmun Jle-Illarense.

34.PactBOpBbl. FIX OCHOBHBIE XapaKTEPUCTUKH.

35.DJIeKTPONUTHYECKAS] AUCCOIHNALMS KACIOT, OCHOBAaHHM, COJIEH.

36.CunbHbIe U caa0ble IEKTPOIUTHI.

37.CteneHp M KOHCTaHTa IUCCOLMALUHU CIA0BIX 3JIEKTPOJIUTOB.

38.MoHHBIE peakunu.

39.MoHHoe npousBeaeHue Boabl, pH pacTBOpoOB.

40.CriocoObI BeIpa)K€HUs KOHIICHTPALIMK PAaCTBOPOB (MaccoBasi 0151, TPOLIEHTHAS
KOHIIEHTpAIsl, SKBUBAJICHTHASI, TUTD).

41.KommuroTuBHbIE CBOMCTBA pACTBOPOB HEAJIEKTPOJIUTOB.

42.3akoH Payns.

43. JluciepCHbIEC CUCTEMBI.

44. Konnounapl ¥ UX IPUMEHEHNE B TEXHUKE U TPOMBIIUICHHOCTH.

45. Koarymsus. CemumenTanyst. ['enn. VX 3HaYeHre B IPOMBIILIIEHHOCTH.

46.0kucauTenpHO-BOCcCTaHOBUTENbHBIE peakiuu (OBP). Baxneiimme okucnurenu
u BocctanoButenu. Kimaccuduxanus OBP.

47.Metons! coctaBienus OBP. Meron sanekTpoHHoro 6ananca, HOHHO-
AIIEKTPOHHBIN METOJ.

48.Hanpapnenus npotexkanuss OBP. Pacuer sanexrpoasuwxkyieit cuisl (31C) OBP.

49.T"anpBaHnueckuii aeMeHT. YpaBHenue Hepucera. Pabora snementa BonbTa,
Janmsnsa-Skoou.

50. AKKyMYJISITOPBI: KUCIOTHBIE, IIET0YHbIE. XMMU3M MPOIIECCOB MPHU UX padoTe.

51.TonnuBHBIEC PJIEMEHTHI: MPUHIIUI PAOOTHI U UX TPUMEHEHUE.



52.OCHOBBI JIEKTPOXUMHUHU. XUMH3M BJIEKTPOIHBIX MPOLECCOB.
53./IBOMHOI 3JIEKTPUYECKUNA CIIOM, 3JIEKTPOHHBIE TOTEHIINAIIBI.
54.Psn HanpsKEHUs METAJUIOB.

55. Ilony4yenue MetaimnoB. TepMOXUMUSA METAILIIOB.

56. CutaBbl. CocTaB v MPUMEHEHUE OCHOBHBIX CILIABOB.
57.OCHOBBI TEOPUH KOPPO3UH METAILIA.

58.Knmaccudukaimsi KOppo3nOHHBIX TPOIECCOB:

53.1. Ilo Buay n3amMeHeHus: MOBEPXHOCTEN MeTasIa

53.2. Ilo MexaHu3My pEeaKivu.

53.3. 1o xapakTepy AOMOJHUTEIbHBIX BO3CUCTBUI.
59.Xumnueckas kopposus. Ee Buapl. Xumusm.
60.Onexrponutnyeckas Kopposus. Ee XuMnusm u BUIBL.
61.DakTOpbI BIUSHUS HA CKOPOCTH KOPPO3UHU.
62.3amura METaNIOB OT KOPPO3UH, 3AIIUTHBIE METAIUIMUYECKUE U

HeMeTaJuInyeckue nokpeiTusa. Karonnas 3amura. [IporexkropHas 3ammura.

Bo3aencTBust Ha arpecCUBHYIO CpENy.
63.CyniHocTh Ipoliecca eKTpoin3a. Buasl anekrponusa.
64.KaToaHble M aHOIHBIC MPOLIECCHI TP AIEKTPOJIN3E.
65.1TopsiI0K BOCCTAaHOBJICHUS HA KATOJI€ M OKUCIICHUS Ha aHOJIE.
66.5IBIIeHNS IEpEHATIPSKEHHS TIPU 3JIEKTPOJIU3E.
67.3axon @apanes. Bexoa 1o Toky.
68.1"anbBaHONOKPHITHS. ["aibBaHOIIIACTHKA. [ annbBaHOCTETUA.
69.1IpumeHenne 371eKTpor3a B IPOMBIIIICHHOCTH.

70. Teopus crpoenus opranndeckux coequuennii A.M. bytneposa. [IpaBuna
palMOHAIIBHOM HOMEHKJIATypsl 1 HOMeHKIaTypsl [UPAC.

71. Ankansl. VX ¢u3nueckoe 1 XUMUIECKOE CBOMCTBA.

72. AnkeHsl U UX (U3NYECKOE U XUMUUECKOE CBOMCTBRA.

73. Auensl, ux GuU3MUECKOE U XUMUYECKOE CBOMCTBA.

74. ApomaTtuueckue yrieBoaopoisl. Ux ¢pusnueckoe U XUMHUYECKOE CBOMCTBA.

75. IlonmmMepHbIE MaTepUabl.

76. CriupTbl. DEHOJIBI.

77. ABTOKaTAUIUTUYECKUM KPEKUHT HETH.

78. ln3enpHOE TOIUIMBO U LIETAHOBOE YHCIIO.

79.beH3uH 1 OKTaHOBOE Ynciio. Mapku OeH3HHa.

80.I1pupoaHbIii ra3 U NPOAYKTHI €r0 NepepadbOTKH.

KpI/ITCpI/II/I M 1IKaJId OIICHHUBAHMS 110 OCHOYHOMY CPCIACTBY — «9K3aMCH»!

Ixana oreHuBaHusg

XapakTepucTUKa 3HaHMsI IPEIMETa U OTBETOB

OoTIINYHO (5)

CtygeHt riy6oko M B MOJHOM 00OBEME BIAJEET MNPOrPaMMHBIM
MaTCpHraJIOM. FpaMOTHO, HUCUYCPIIBIBAIOIIC W JIOTUYHO €ro H3JIaract B
YCTHOM MM MUChbMEHHOU (Gopme. [Ipu 3TOM 3HAET peKOMEHI0BaHHYIO
JIUTEPATYpPy, IPOSBIIIET TBOPUYECKUN NTOAXOM] B OTBETaX HA BOIPOCHI U
MPaBUJIbHO OOOCHOBBIBAET NPUHATHIE PELICHHs, XOpOIIO BJaaeeT
YMCHUSAMU U HABBIKAMU ITPU BBITOJHCHUU MPAKTHYCCKUX 3a0a4.




xoporto (4)

CryaeHT 3HaeT MNpOrpaMMHBIN MaTepual, I'paMOTHO M IO CYyTH
W3JIaraeT ero B YCTHOW WM THUChMEHHOW ¢opme, JTomycKas
HE3HAYUTCIIbHbBIC HETOYHOCTHU B YTBCPIKIACHUAX, TPAKTOBKAx,
ONpeAeNieHUusIX M KaTeropusix WM HE3HAUUTENbHOE KOJIUYECTBO
OI_HI/IGOK. HpI/I 9TOM BJIaACECT H€O6XO,Z[I/IMI:IMI/I YMCHUSAMU U HABBIKAMH
IPY BBIMOJHEHUH MPAKTUYECKUX 33/1a4.

YAOBJICTBOPUTCIILHO

€)

CryneHT 3HaeT TOJIBKO OCHOBHOW IPOTPaMMHBINM MaTepHall, 1OMyCKaeT
HETOYHOCTH, HEJIOCTaTOYHO qETKHE (bOpMyITHPOBKH,
HEMOCJIC0BAaTeIbHOCTh B OTBETAaX, H3JIAraéMblX B YCTHOH WIH
nucbMeHHOW ¢opme. [Ipu 3TOM HemocTaToyHO BiaIeeT YMEHUSMH U
HaBbIKaMU IIPU BBIIIOJIHEHUU IIPAaKTHUECKUX 3ajad. Jlomyckaet 1o 30%
onIMOOK B M3JIaracMbIX OTBETaX.

HEY0BJIETBOPUTEIBHO

2)

CTyneHT He 3HaeT 3HAYUTEIbHOW 4YacTH INPOrpaMMHOI0 MaTepHuala.
[Tpu 3TOM noMycKaeT NPUHLIMIINAIBHBIE OIINOKH B JOKA3aTENbCTBAX, B
TPAaKTOBKE IIOHATUHW M KAaTErOpHi, NPOSABISAET HU3KYI KYJIBTYPY
3HAHWW, HE BIAJECET OCHOBHBIMM YMEHHMSAMM M HAaBBIKAMHM IIpU
BBINIOJTHEHUH NMPAKTUYECKUX 3aaa4. CTyIEeHT OTKa3bIBaeTCsA OT OTBETOB
Ha JONOJIHUTENBHBIE BOIIPOCHI.




JInct n3MeHeHu U JOIIOJTHEHU N

/o

Bunsl nononnenuii u
N3MEHEHUH

Jlata 1 HOMep IIPOTOKOJIA
3acenanus Kadeapsl
(xadenp), Ha KOTOPOM OBLITH
PaccCMOTPEHBI U 0I00PECHBI
WU3MEHEHHUS U JIOTIOJIHEHHUSI

IToamucs (c
pactdppoBKOi)
3aBeIyIoniero kageapoi
(3aBenmyromux Kadenpamu)




