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1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI
Leanb aucuMIIMHBI
@OpMHUPOBAHUE Y CTYAEHTOB LIEJIOCTHOI'O €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS, PA3BUTHE
XMMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOTrO MpHU pelIeHnU (PU3UKO- XMMUYECKUX IpOOJIeM B
nporiecce mpodeccHoHaTbHON 1eITeTbHOCTH.
3anaum JUCHUILIMHBI:
*  W3ydeHHe OCHOBHBIX XMMUYECKUX SIBJICHUI;
* oBnaneHue GyHIAMEHTAIbHBIMU MOHATUSMU, 3aKOHAMU U TEOPUSIMU XUMUH, YIIIyOJIeHHe
U CUCTEMATU3ALUA XUMUYECKUX 3HAHUM;
*  OBJaJeHNE METOAAMHU U IIPUEMaMU PEIIeHUsI KOHKPETHBIX 3a/1a4 U3 pa3IuIHbIX o0acTei
XUMUU;
* (opMUpOBaHNE HABBIKOB ITPOBEACHUS XUMUYECKOTO IKCIIEPUMEHTA;
*  (opMmHupoBaHHE CHOCOOHOCTH HCHOJBb30BATh XWMMUECKHWE 3HAHUS ISl PELICHUS
MPUKIIAIHBIX 3a7a4 y4eOHO! U TpodecCuOHATIbHOM NEATEIbHOCTI
2. MECTO JNCIIUIIVIMHBI B CTPYKTYPE OII BO
HucruruinHa « XUMUsD» BXOAUT B 0053aTENbHYIO YacTh 00pa3oBaTeabHON nmporpamMmbl. OHa
TECHO B3aMMOCBSI3aHA C JPYTMMU €CTECTBEHHOHAYUHBIMU JMCUUIUIMHAMM: (DU3UKOMH,
9KOJIOTHeH; MaTeMaTUKONH. XUMUYECKHE 3HAHUSI HEOOXOIUMBI JIJISl ITOCIIEAYIOIIEro N3YYEeHUs
TUCIUIUTHH «MaTtepuanoBefeHne», « TepMoagnHaMHuKa U Terionepeaada, « AHATUTHICCKHHA
KOHTPOJIb Ka4yecTBa HePTeHnpoayKToB». M3ydueHne mquciurummabl 6a3upyeTcs Ha MIKOJbHBIX
3HAHUAX XUMUH.
3. KOMIIETEHIIMA OBYYAIOLIETI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JNCLIMIIINMHBI U THINKATOPBI UX JTOCTUKEHUA

3.1 O6enpodeccnoHaIbHbIE KOMIIETEHIIMU U UHANKATOPBI UX JOCTHXKCHUS

Kon " HanMeHOoBaHUs | Kom ©W HaMMeHOBaHWE WHIMKATOpa JOCTHUXKCHUS
o6menpodecCuOHaATLHOU o01menpodecCuoOHaTbHOM KOMITETEHITHT

KOMITIETEHIINH

OIIK-1. Crnocoben mnpumensts | M/-1 OTTK-1

€CTECTBEHHO- Hay4YHBIE 1 |3HaTh: TEOPHI0O M OCHOBHBIE 3aKOHBI B 00JIaCTH
OOIIICMHXCHEPHBIC 3HAHWS, | €CTECTBEHHOHAYYHBIX U OOIIEHHKECHEPHBIX JUCITUTIINH.
METOJIbI matematuueckoro | MJI-2 OITK-1

aHamM3a M MOJCIUPOBAHUSA, | YMETH:

TEOPETUYECKOTO U |— TOPUMEHATh METOAbl MAaTEeMAaTHYECKOTO aHajau3a |
IKCTIEPUMEHTAIIBHOTO MOJIETMPOBAHUS B MPO(PECCUOHATBLHON AEATETLHOCTH;
HCCIIeTOBAHUS B|-— MIPUMEHSITh METO/IbI TEOPETUUECKOTO "
npodheCCUOHATBHOM 9KCIIEPUMEHTAILHOTO HCCITeIOBAHUS B
JeSITEIbHOCTH npodecCHOHATBHON AeSITETbHOCTH.

4. CTPYKTYPA JUCLHUITIINHbI
OOmass TpyIOEMKOCTh JIUCHUIUIUHBI cocTaBiser 4.00 3aueTHbIX eauHULBI, 144
AKaJIEeMUYECKNX YaCOB.

1 —Ne /it
2 — Tewma (paznen) AUCHUIUIMHBI, KypcoBasi padoTa (IIpOeKT), MPOMEXKYTOUHAS ATTeCTALIUS
3 — Cemectp

4 — Buipl KOHTAKTHOM paOOThI U TPYIOEMKOCTH (B aKaIEMUYECKUX Yacax)
4.1 — JI (JIexuun)

4.2 — JIlexuuu B BUAE NPAKTUYECKOMN MOATOTOBKU

4.3 — 13 (ITpakTUueckue 3aHITUSA)

4.4 — ITpakTUUECKHE 3aHITUS B BUJIE IPAKTUYECKON MTOATOTOBKHU

4.5 — JIP (JTabopaTopHbie pabOThI)

4.6 — JlabopaTopHble paOOTHI B BUE MPAKTUIECKON TOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas paboTa)



4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYUEHUS)

4.9 — KD (KoHTpoIih Ha 9K3aMEHe)

5 — KoHTtpoib (B akaeMHUYeCKHX yacax)

6 — CamocTtosTenpHas paboTa (B akaJeMHUYECKUX Jacax)
7 — @OpMBI TEKYIIETO KOHTPOJIS] YCIIEBAEMOCTH

1 2 3 4 5 6 7
4114243 |44|145(46|4.7]148]49
1 AMY, 1 10 tect, U3,
OCHOBHBIE KOHCIEKT
XUMUYECKHE
MOHSTHUS U
3aKOHBI,
KJTaccuukanms
u
HOMEHKJIATypa
HEOPraHUYECKUX
COeIUHEHUN
2 CtpoeHue 1 |4 4 12 TECT,
aTtoma, cobeceroBaHN
MEPUOIUYECKUI e
3aKOH U
XUMUYecKast
CBSI3b
3 XuMudeckast 1 |4 4 4 12 tect, U3,
TEPMOIUHAMUKA [IpOBEpOYHas
Y KWHETHKA paborta
4 PactBopsI. 1 14 8 12 tect, 13,
Teopus MIPOBEPOUHAS
3MEKTPOIUTHYEC pabora
KoM
JIUCCOITAIITT
5 Oxkucimurensuo- |1 |4 4 4 12 Tect, U3,
BOCCTaHOBHTEIIb IPOBEPOYHAS
HBIC PEaKIUU. pabota
DNEeKTPOXUMHYE
CKUe TPOIIECCHI
6 | Ox3ameH 0.3 [35.7
Hroro 18.0 16.0 16.0 0.0[0.0(03] 357 | 58.0
5. COAEP) KAHUE JUCLHUITINHBI
5.1. Jlekuuu
Ne i/ HaumMeHnoBaHnue TeMbl Copepxanue TeMbl (pa3aena)
I (paznena)
1 AMY, ocHOBHbIE | [ToHsiTME O MaTepum, BHUIBI MAaTepuu. XHUMUYECKAs

XHUMHNYCCKHEC IIOHATHA n Q)opMa ABUMKCHHUA MATCPUH, XUMHUYCCKOC BCHICCTBO.
3aKOHBI, KJ'IaCCI/I(I)I/IKaI_II/IH )44 HpeI[MCT XHUMUH. YPOBHI/I opranusanuvuy BCHICCTBA,

HOMEHKJIaTypa n3ydaembie XUMHCH: ATOMBHI, MOJIEKYJIbI,
HEOPTaHUYECKUX KOHJIEHCUPOBAHHbIE CHCTeMbl. (OCHOBOTOJIOKHUKHU
COEIMHEHU I xumuyeckod  Hayku: M.B. Jlomonocos, JI.W.

Menpenee, A.M. BytinepoB. MecTo XuMuM B CUCTEME
€CTECTBEHHBIX HayK. BO3HMKHOBEHHME M pa3BUTHUE
ATOMHO- MOJIeKyJIsipHOro yuenusi. Pabotrst M.B.
JlomoHOCOBa. 3aKOH COXpAaHEHUS MACChl U SHEPTUU U
€ro 3HaU€HHE B XMMHUU. 3aKOHBI ITIOCTOSTHCTBA COCTaBa,
KpaTHBIX  OTHOIIEHWH, OOBEMHBIX  OTHOIIEHUM.




XUMHUECKUNA JKBUBAJIEHT. 3aKOH JKBUBAJIEHTOB.
3akoH ABoOrajJpo u BbIBOJABI M3 Hero. OCHOBHBIE
MTOJIOKEHUST aTOMHO-MOJIEKYJIIPHOU TeOpHH. ATOMBI U

MOJIEKYJIBI.
OTHOCHUTENIbHBIE ATOMHBIE U MOJIEKYJISIPHBIE MACCHI.
Uucno AsBoraapo. Mojap — eauHuIla KOJIWYECTBa

BelecTBa. MoJjsipHass Macca U MOJISIPHBIM 0ObeM.
ITonsitTue o xummueckoMm anemeHte. IIpoctoie
BemecTBa. Amtorponus. ClOXXHBIE BeEIIECTBA Kak
(bopma cCyllecCTBOBAHHSI 3JIEMEHTOB B COCIMHEHUSIX.
HowmenxknaTtypHble MpaBuIa HNIOITAK
HEeOpraHWYeckux BerrecTB. Kiraccuukamus MpoCThIX
BemecTB. Kiaccudukaius CI0XKHBIX BEIIECTB  I10
cocTaBy. buHapHble COeIUHEHUS, UX HOMEHKJATypa.
TpexaneMeHTHbBIE COCIMHEHUSI. IM'uapoxcup.
Kucnotel. Conu. Knaccuduxaius clioKHBIX BEILIECTB
o (YHKIIMOHAITBHBIM MIpU3HAKAM. Oxcus
cosieoOpasyromue u Heconeobpasyromue. KucinoTHeie,
ocHOBHbIe U aMdoTepHbie okcuabl. HomeHkmatypa
okcusioB. OcHoBanus. OAHO- M MHOTOKHCIIOTHBIE
ocHoBaHus. Ilenoun. HomeHnknaTypa OCHOBaHUM.
KucnoTsl: 6eCKUCTIOPOIHBIE U KUCIOPOACOAepKAIIIHE.
OnHO- U MHOTOOCHOBHBIE KHUCIOThI. HoMeHkiaTypa
kucnot. Conm: cpeaHue, KHUCIbIE, OCHOBHBIE.
Howmenkiatypa coJieit.

Crtpoenue
MEPUOINYECKU
XUMHYECKAS CBS3b

aToMma,
3aKOH |

DKCIIepUMEHTaIbHOEe 00OCHOBAHNUE NTPEACTABIIEHU 00
aToOMe KakK CIIO)KHOU cucteMe. OTKpBITHE 3JIEKTPOHA.
PanuoaktuBHocts. Monenb atoma TomcoHa. OnbIThI
Pezepdopaa nmo paccessHuio a-uactui. Moaenb aToma
Pesepdopna, ee [goCTOMHCTBA U HEJOCTATKH.
KBantoBass Teopuss Ilnanmka. KopnyckynsipHo-
BOJIHOBOM Ayanu3M u3ilydeHus. YpaBHeHue [lnanka.
O6mbscaenune (otoaddexra DitHIMITEHHOM. DOTOHBI.
Teopust atoma Bomopona mno bopy. OObscHeHue
CHEeKTpa aToma BOJIOpO/A. BuyTpennue
MIPOTUBOPEUYMs TEOpUM aToMa Bojaopoaa no bopy.
ITonbiTkyn ux ycrpanenus. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm  vactuill. Bomubel [le bpoinsa. [lpuniun
HeonpeAeneHHoctu  leiizenbepra.  Iloustue o
BosiHOBOM ypaBHeHuu lllpenunrepa. KsaHTOBO-
MEXaHUYeCKasi MoJielb aToMa. KBaHTOBBIE UncIa Kak
IapaMeTpbl, ONPEAEISIOUINE COCTOSTHUE JJIEKTPOHA B
aToMe. I'maBHoe, OpOUTAIBHOE, MarHuTHOE
KBAHTOBbIE uucia, UX Qusnueckuit cMbici. [lonsarue
00 2eKTpOHHOM oO0Onake. ATOMHBIE OpOHUTAIH.
OcHoBHOE 1 BO30YKIEHHOE cocTosiHME. Bua aToMHBIX
s-, p-, d- u f- opOuraneit. CoO6CTBEHHBIN YIJIOBON U
MarHUTHBIA MOMEHTBI 3JIEKTPOHA (CIIUMH) U CIIUHOBOE
KBAHTOBOE 4YMCIO. MHOIO3JIEKTPOHHBIE  ATOMBI.
XapakTepucTUIECKHe PEHTIE€HOBCKHUE CHEKTPBI
atoMoB. 3akoH Mosnu. 3apsasl  SAep aTOMOB.
[TpuHUMMBI  3amOHEHUS OpOUTANed B  aToMax:
MPUHIIMIT HAaWMEHbINEH SHeprum, npuHIun [laymm,
npaBuino ['ynma. Tlopsiok 3amojiHEHHSI aTOMHBIX




opoutaneii. IlpaBuna KieukoBckoro. DIeKTpOHHbBIE
dbopmynbl. CumBonmyeckas u rpadudeckas (Gopmbl

3allUCU  JJIEKTPOHHBIX  dopmyn.  Sapo  kak
JUHAMHWYECKAsT CUCTEeMa IPOTOHOB U HEHUTPOHOB.
HzoTomnsl. Snepusbie peakuum. [Tpumenenue

PalMOAKTUBHBIX H30TOMOB B  IMPOMBIIUIEHHOCTH.
CBolicTBa M30JIMPOBAHHBIX ATOMOB: aTOMHBIN paauyc,
9HEeprus HMOHHM3AIMH, CPOJACTBO K  JIIEKTPOHY,
3JIEKTPOOTPHUIATEIIHHOCTD.

OTkpbITHE MEPUOINYECKOTO 3aKOHa A.N.
MenneneeBbiM. [IpUHIUIT TOCTPOEHUS €CTECTBEHHOMU
CHCTEMBI 3JIEMEHTOB. DKCNEepUMEHTAITBHOE
MIOATBEPXKIACHUE TeopeTndeckux npenckaszanun ..
MenpeneeBa. CoBpemeHHas dbopmynupoBKa
MEPUOINYECKOTr0 3aKoHA. CBSI3b MOJIOKEHUS JIEMEHTA
B MEPUOIMYECKON CUCTEME C 3JIEKTPOHHBIM CTPOCHUEM
ero aToma. Ocobennoctu 3JIEKTPOHHBIX
KOHpHUTYypaluuid aTOMOB 3JIEMEHTOB TJIABHBIX U
MOOOYHBIX MOArPYIM. OJIEKTPOHHBIE CEMEUCTBa
aneMeHTOB. CBsi3b  CBOWCTB 3JIEMEHTAa C  €ro
MOJIOKEHUEM B Iepuojuyeckoil cucreme. M3amenenue
BEJIMYMH PAJUyCOB, SHEPTHI MOHU3AIUMHU, CPOJICTBA K
9JIEKTPOHY M 3JIEKTPOOTPULIATEIBHOCTH ATOMOB C
pPOCTOM 3apsiioB UX gaep. [lepuoagnyHOCTh U3MEHEHUS
CBOMCTB 3JIEMEHTOB KaK IMPOSIBJICHUE MEPUOIUUYHOCTU
W3MEHEHUS JJICKTPOHHBIX KOH(MUTYpaIluii aTOMOB.
3HaueHre NEPUOANYECKOTO 3aKOHA.

ITpupona XUMHUYECKUX CBSI3EH. OcHOBHBIE
XapaKTEPUCTUKU CBSI3U: JJIMHA, 3HEprusi. OCHOBHBIC
TUMBl XUMHUYECKOM cBsizu. KoBajeHTHast CBsI3b.
OOpa3zoBaHMe U CBOWCTBA KOBAJIEHTHBIX CBSI3CH:
HAIPaBJICHHOCTb, HACBIIIAEMOCTb, KPaTHOCTb,
MOJISIPHOCTh, MOJIIPU3YyeMOCTh. BaneHTHBII  yroi.
I'ubpummzanuss aToMHBIX opOuTaneid u  ¢opma
MHOTOATOMHBIX YacTull. Tunbl rubpuausanuu (sp,
sp2, sp3). CBoiicTBa BENIECTB C KOBAJEHTHBIM TUIIOM
XUMHYECKOW CBS3U. ATOMHBIE U MOJIEKYJISIPHbBIC
KPUCTANIMYECKUE PEIIeTKH, TUIIbI, cTpoeHue. MonHas
cBs3b. CBoMCTBA MOHHOM cBsi3U. O0IaCTh MPUMEHEHUS
MOHHOU Mozenu. MoHHbIE KPUCTAINTUYECKUE PEIISTKU.
[Monmspuszanust W MOJsApU3YIOIEe ACWCTBHE HMOHOB.
Bonoponnas CBSI3b. MexMOomeKyIsipHbIe u
BHYTPUMOJIEKYJISIPHBIE BOJOPOAHBIE CBSI3U. BiusHue
BOJIOPOJIHOM  CBSI3M  HA  CBOMCTBAa  BEILIECTB.
Meramnudeckass cBsi3b. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHUSI 3JIEMEHTOB, CIIOCOOHBIX K OOpa30BAHMIO
METaJIIINYECKON CBSI3H. MexMolIeKyIsapHbIe
B3auMoecTBus. OpUeHTAlMOHHOE, WHIYKIIMOHHOE,
JMCTIEPCUOHHOE B3aUMOICUCTBUS.

XuMuueckas
TEPMOJMHAMUKA U KMHETHUKA

TermoBble 3h(HEKTH XUMHYECKUX peakiuii. TermoTsr
o0pa3oBaHUsI XUMUYECKUX coeauHeHui. 3akoH ['ecca.
Nzmenenue BHYTpEHHEH SHEPTUU CUCTEMBI.
Ountanenus. Ilonstue o006 osHTponuu. WM3ob6apHo-
n30TepMuYecKuil noreHuuan (3Heprus ['md6o6ca). Ponn




SHTAJIBIIUUHOTO U  SHTPOMUHHOrO (HaKTOpPOB B
HAIpaBJICHHOCTH  MPOIIECCOB  MPU  PaA3IUUYHBIX
YCIIOBUSIX. CTaHJapTHbIE 3HAYCHUS
TEePMOJUHAMUYECKUX MTAPAMETPOB.

CkopocTh XUMHUUECKUX peakiuil. Ee koanuecTBeHHOE
BbIpakeHre. DaKTOphl, BIUSIONIME HA CKOPOCTHb
XUMUYECKUX  peakuuil. 3aBUCUMOCTh  CKOPOCTU
peaxkiuyu OT KOHIICHTPAIUM PEearupyrolnuX BeEIIeCTB.
3akoH peicTByrommux Macc. Ero npuMenenue st
TOMOTE€HHBIX U TeTeporeHHbIXx cucreM. KoHcraHTa
CKOPOCTH PEAKIMU. BIUSIHUE (PaKTOpa MOBEPXHOCTU
Ha CKOPOCTh peakIMu B TETEPOreHHOU cpene.
3aBUCUMOCTb CKOPOCTU pPEAKLUMU OT TEMIEePaTyphl,
TemrepaTypHblii Koadduunent peakunu. [Tonsitue 06
AKTUBHBIX  MOJIEKYJIaX W JHEPrUM  aKTUBAIUU
npouecca. Karanuz. BausHue katanuzaTtopoB Ha
CKOpPOCTh peakuuu. Bujbl kaTanausza: TOMOTEHHBIH,
TETEPOTEHHbIN, AaBTOKATAIN3, MOJOXHUTEIbHBIA U
OTpULIATEIbHBINA,  TOHSATHE 00  WHrUOUTOpaAX.
Hcnonb3oBaHue KaTajau3a B MPOMBIILIEHHOCTH. Poib
KaTaJIM3aTOPOB B OMOJIOTMUECKMX  Ipolieccax.
Heobpatumble 1 00paTUMble XUMUYECKHE PEAKLIUH.
Ycnosus 00paTuMOCTH " HEOOPATUMOCTH
XUMHUUYECKUX MpOLeccoB. XHUMHYECKOE pPABHOBECHE.
Koncranta xumnueckoro paBHoBecus. [Ipunnun Jle
[aTtenbe. CmenieHne XUMUYECKOTO PABHOBECHUS MPHU
W3MEHEHUU KOHIUEHTPALMKU PEarupyrolnux BeEIIeCTB,
naBieHuss U Temmepatypel. Kartamuzatopel B
o0paTUMBIX  TIpoliecca. 3HAu€HUE  y4eHUs O
XMMHUYECKOM PABHOBECUU U CKOPOCTU XUMHYECKHUX
peaxiui i ynpaBieHUs] XUMUYECKUMU IMTPOIECCAMMU.

PacTtBOpBI.
Teopus 3M€KTpOIUTUUECKON
JUCCOLAINN

XapaKkTepucTuka  JUCIEPCHBIX CHUCTEM U MX
knaccudukamus. BsBecu (CyclieH3uM, OSMYIBCHH),
KOJUIOUJIHBIE ~ PACTBOPBI, HCTUHHBIE  PACTBOPBHI.
MexanusMm npoiiecca pactBopenus. ConbBatalus npu
pactBopenuu. Pabotel .M. MeHneneeBa mo Teopuu
pactBopoB. TepMoauHamMuKa mpouecca pacTBOPEHUS.
PacTtBopuMoCcTh ~ TBepIbIX  BEHIECTB B BOJE.
KoadduiueHT pacTBOpUMOCTH, €ro 3aBUCUMOCTb OT
TEMIIEPATYPHI. Haceiennsii pacTtBop Kak
JTUHAMUYECKas paBHOBecHas cucTema.
[lepechilieHHbIE ~ pacTBOpPbl W YCIOBHSL — HX
ycroitunBoctu. Kpucramtorunpatel. KosougHeie
pacTBOpBl KaK TeTeporeHHble cuctembl. OOmas
XapaKTEPUCTUKA KOJUIOUJHBIX cucTeM. KuHernueckas
U arperaTuBHasl yCTOMYUBOCTb KOJUIOUJHBIX CHUCTEM.
CpolicTBa  KOJUIOUJHBIX  CHUCTEM:  OITUYECKUE,
MOJIEKYJISIPHO- KUHETUYECKUE, JIEKTPUUECKHE.
VCTONYUBOCTh U KOATYJISIUS KOJUIOUIHBIX CHCTEM.
Konuentpauuss pactBopoB. CrnocoObl BbIpaXKEHUS

KOHIIEHTPAIUU pacTBOPOB. Pacuetsl TS
MIPUTOTOBJICHUS pacTBOpOB pa3IuyHON
KOHIIEHTPAIUU. PactBopsl HEAJIEKTPOJIUTOB.

CroiicTBa pa30aBiIeHHBIX pacTBOPOB. 3akoH Payns.




Ocmotnyeckoe naBieHue. 3akoH Bant- T[odda.
M3oTonnyeckuit ko3 dUIMeHT.

ONEeKTPOJIUTBl M HEINEKTpOoJUuThl.  OCHOBHBIE
MOJIOKEHUS TEOpUU 3EKTPOJIUTUYECKON
nuccormaruu.  Pa6orer C. Appenmyca u H.A.
KabnykoBa. MexaHusMm auccolMallud BEIIECTB C
pa3IUYHBIM  TUIIOM  XUMHYEeCKOH cBsizu. Poub
MOJIIPHBIX MOJIEKYJ BOJBI B IIpoLIECccCax JMCCOLMALIUU
M HOHM3ALMU BELIECTB. OHEpPreTMKa Mpolecca
JUCCOLMALINY. Crenenp 3JEKTPOJIUTUYECKOM
nucconaiuu. CuiabHble U cl1abble 3JIEKTPOJIMUTHI.
@aKTOpPHI, BIMSIOIMIME HA CTENEHb AMCCOLMALIUM.
[TpuMeHeHne 3aKOHA AEMCTBYIOUIMX MACC K MPOLECCY
auccouuanuu - cnabpix  anekTponuToB. KoHcraHTa
JMCCOIMAIINU, CMEIIEHUE JUCCOIMAIMM  CIabbIxX
NEKTPOJIUTOB. 3akoH  paszbaBieHusi. Kuciorsl,
OCHOBAHUA u COJIH B CBETE TEOpUU
NEKTPOIUTHYECKON  aucconmaunu.  CryneHuyaras
nuccouuanus. Ilporomurudeckass Teopusi KUCIOT M
OCHOBAaHUHU. DJIEKTPOIUTHYECKAS TUCCOLUAIUS BOJIBI.
HMonHoe npousBeneHue Boabl. BiausHue temnepaTypsl
HAa TIpouLecc Juccoumanuy Bonabl. Bomoponnsbli
nokasarenb. PaBHOBecuMe B HACBIIIEHHBIX PacTBOpax
MaJIOPACTBOPUMBIX  3JIeKTpoiuToB. [IpousBenenue
PacCTBOPUMOCTH. VYcnoBus 00pa3oBaHus u
pactBopeHuss ocaJakoB. Peakuumm B pacTBOpax
3IEKTPOIUTOB. HanpaBieHHOCTh OOMEHHBIX peaKIni
B pactBopax oanekrpoiauroB. Ilpasuio beprome.
Peakimun ruaponusza. I'maponus cosei. Paznuunble
cilyyaud ruaposmnsa cojiei. Peakuusi cpelbl B BOJIHBIX
pactBopax coyieil. OOpaTUMBIE U HEOOpaTUMBIH
rugponn3 cosied. CTeneHb W KOHCTAHTa THAPOJIM3A.
DaKTOPBI, CMELIAIOIIUE PABHOBECUE THIPOIU3A.

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peaKIum.
DIEKTPOXUMHUYECKHUE
IIPOLIECCHI

Peakiuu, mnporekaromue ¢ HW3MEHEHMEM U 0e3
W3MEHEHMSI CTENEHU OKMHCIIEHUS aTOMOB 3JIEMEHTOB.
Knaccudukanus oKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peakuuii. Oxucnurtenu u BoccraHoButenu. [IpaBuna
COCTABJIEHUSI  OKHUCIIUTEIIbHO- BOCCTAHOBUTEIBHBIX
peakiuii. MeTonbpl  3JEKTpOHHOTro  OajlaHca U
9JIEKTPOHHO- MOHHBIM. Ponb cpeapl B npoTekaHUU
OKHUCIINTEIbHO-  BOCCTAHOBUTEIBHBIX  ITPOILECCOB.
B3zaumojeiicTBue METAIIIOB ¢ KUCIOTAMU U COJISIMU B
BOJIHBIX pacTBopax KakK OKHUCJIUTEIIBHO-
BOCCTAaHOBUTEIBHBINA MPOILIECC.

[TomyyeHne SJIEKTPUUECKOTO TOKA MPU XUMHYECKUX
peakuusix. lloHsaTHE O TraJbBAHUYECKOM 3JIEMEHTE.
Bo3HUKHOBEHME CKauka MOTEHLMAlla Ha T'paHule
MeTaJll- paCTBOP. BOMOPOAHBIN 3NIEKTPOJ CPaBHEHMSI.
CrangapTHbie 3JIEKTPOIHBIC TMOTEHIAAJIBI.
3aBUCUMOCTD 3JIEKTPOAHOIO MOTEHLMAJa MeTajla OT
KOHIIGHTpPAIlMU €r0 HMOHOB B pPAcTBOpE. YpaBHEHUE
Hephcra. PaboTtsl H.H. bekerona.
DNEKTPOXUMUUECKUN Psii HAMPSOHKEHUM METaJIoB.
CrangapTHble OKHCIMTEIBHO- BOCCTAHOBUTEIIHLHbIC




MOTEHIINAJIBI. HanpaBieHHOCTh ~ OKHUCIHUTENIBHO-
BOCCTAHOBUTEIIBHBIX  peaKLUii B pacTBopax.
OKHUCIUTETBbHO- BOCCTAHOBUTEIIbHBIE IPOIIECCHl B
NpUpoJie U Ha npousBoacTBe. Kopposuss meTansos.
Bunsl koppos3un. Meronpl 3alllUTBl METAJLUIOB OT
Koppo3uu. DnekTponu3 kak OB mporiece. DnekTponus
pacmiaBoB. DJEKTPOJIM3 BOJHBIX PACTBOPOB KUCIOT,
LIET0YEN, COJIEM W €ro IPaKTHUYECKOE 3HAYECHUE.
3aKOHBI 3JIEKTPOJIN3A.

5.2. IlpakTuyeckue 3aHATUS

HanmMmenoBanune TeMbl

CopepxaHue TeMbI

OCHOBHEIE KJIACCHI
HEOPTraHUYECKUX COCTUHEHUN

Knaccudukamus npocTbIX U CIOXKHBIX — BEIIECTB.
Bunapueie coeguHenus. Kiraccudukamms  CIIOXKHBIX
BEIIECTB MO (PYHKIIMOHAIBHBIM Mpu3HaKaM. OKCHIIbI
cojieoOpaszyronue u HecojieoOpasymoiue. KucinotHsle,
OCHOBHbIe M amdoTepHble OKcuabl. Homenkmatypa
okcuyoB. OcHoBanusi. OJHO- W  MHOTOKHUCIIOTHBIE
ocHoBaHus. Illemoun. HomeHkimatypa OCHOBaHUH.
Kucnotsl: OeckucmopomHble M KUCIOPOACOIEPIKAIIINE.
OmHO- M MHOTOOCHOBHBIE KHCIOTHL. HoMeHkmaTypa
kucnor. Comu:  cpeaHue,  KUCIbIE, OCHOBHBIE.
Howmenknartypa coneit. I'paduueckue popmysas

OCHOBHBIE 3aKOHBI XUMUH

OCHOBHBIE ~ CTEXMOMETPUYECKHE  3aKOHBI:  3aKOH
COXpaHEHUs U B3aMMOCBSI3U MAacCChl M JHEPrUU; 3aKOH
MOCTOSIHCTBA COCTaBa; 3aKOH KpPaTHBIX OTHOUIEHUI;
3aKOH ABOraJipo; 3aKOH 3KBUBAJECHTOB. DKBUBAJICHT
9JIEMEHTA, SKBUBAJIEHT CIIOKHOT'O BEIIECTBA, MOJISIPHAS
Macca 3KBHMBAJIEHTA 3JIEMEHTA U CIIOKHOTO BELIECTBA
(oxcuaa, TMAPOKCUAA, KUCIIOTBI, COJIN). DKBUBAJICHTHBIN
00BeM

Crpoenue aromMa u
MEPUOJINYECKUN 3aKOH

KBaHTOBO- MeXaHMYECKOE OIMCAHME CTPOEHUSI aToMa.
BomnoBoe  ypaBuenme — Ilpeamnrepa.  AToMmHas
opbutans. KBantoBble umcia, ux (pU3NYECKUil CMBICT.
[TpaBuna 3amoiHeHUs 3JEKTPOHHBIX 000JIOUEK aTOMOB:
NPUHLUIT HauMeHblllel »3Hepruu, npuHuun Ilaymm,
MpaBUIIO XyHpa, MpaBUIIO Kneukosckoro.
@OopMyIMpPOBKA MNEPUOANYECKOTO 3akoHa. CrpoeHue
MEPUOJNYECKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB.
3akoH Mo3nu. IlopsaxkoBblii HOMEP XUMHYECKOTO
3JIEMEHTA. CBs13b MIOJIOKEHUS 3JIEMEHTA B
MEPUOJIUYECKOM  CHUCTEME C  €ro  3JEKTPOHHBIM
CTPOEHUEM. OIJIEKTPOHHBIE CEMEHCTBA  3JIEMEHTOB.
3aBUCUMOCTb CBOWCTB XMUMUYECKHX 3JIEMEHTOB OT HX
MOJIOKEHUSI B MEPUOAMYECKONW cHUCTeMe (aTOMHBII
paguyc, SHEprus MOHM3ALUM, 3HEPIUs CPOACTBA K
3JIEKTPOHY, SJIEKTPOOTPULIATEITbHOCTD).

XUMUYECKas CBIA3b

IToHsaTHe XUMUYECKON CBSI3U. THUIIBI XUMHUYECKON CBSI3U.
OO0mue CBOMCTBA XMMUUYECKOM CBSI3M (JJIMHA CBSI3U,
sHeprust cBs3u). KoBanentHass cBsa3b. KBaHTOBO-
MEXaHHYECKOE OIMCaHue KOBAJICHTHOM CBSI3U.
OcHoBHble TnonOXeHust Teopun BC. MexaHuszmsl
o0pa3zoBaHUs KOBAJICHTHOM CBSI3H. CBolicTBa




KOBAJICHTHON CBSI3U (MOJISIPHOCTh, MOJISIPU3YyEMOCTD,
KPaTHOCTb, HACBIIAEMOCTb, HaIIPaBJIEHHOCTb).
I'mbpuauzanus ATOMHBIX opOuTaNei. Tunet
rudpuan3al U reomMeTpust Monekyin. MoHHas cBs3b.
Mexannzm oOpazoBanusi. CBoWCTBa HOHHOM CBSI3H.
BonoponHnast cBs3p, oOpa3oBaHue, cBoiicTBa. BnusHue
BOJIOPOJHOM CBA3U Ha CBOMCTBA BEILIECTB.
Meramnnueckast cBa3b. CHIBI  MEXMOJIEKYJISIPHOTO
B3aMMOJICUCTBHSI.

TepMOI[I/IHaMI/IKa U TCPMOXUMHUA

DHepreTuka XHMHYECKHX IIpoleccoB. BHyTpeHHss
SHEPTHWsSl W JHTAJIbIIMS CUCTeMbl. 3akoH ['ecca m ero
CIIEICTBUS. DHTAJBITMS 00pa30BaHUS XUM. COCTUHECHHM.
Outporusi. V3MeHeHMe JHTPONMUM B PA3IMUHBIX
nporeccax. DHeprus ['m66ca. M3meHenne moreHIana
I'nb66ca u HampaBjecHUE XMMHYECKUX IPOIecCCOB. Poib
SHTAJIBIIUHHOTO H  J3HTPONMUMHOTO  (AaKTOPOB B
HaIPaBJICHHOCTH TTPOIIECCOB.

XumMuyeckasi KHHeTHKA

CkopocTh XUMHYECKOH peakiuu. MaKkTOPhI, BIUSIOIINE
Ha  CKOPOCTb  XMMHYECKOW  peakIuu. 3akoH
JIedcTByromux Macc. KOHCTaHTa CKOPOCTH peaKIUu.
TemnoBsie 3¢ dexThI XUMHUYECKUX peaKuuii.
3aBUCUMOCTh CKOPOCTH pE€aKUUU OT TeMIEpaTyphl.
IIpaBuno Baut-T'odda. DHeprus aktuBanum. BnusHue
KaTajauzaTtopa. O6patumble " HeoOpaTUMBbIE
XUMHMYECKHE peakuuu. HamnpaBneHue peakuuid u
XUMUYecKoe paBHoOBecue. KOHCTaHTa paBHOBECHS.
@akToppl, BIUSAIOIIAE HA CMELIEHUE XUMHUYECKOTO
paBHoBecus. [Tpunuun Jle [laTtenbe.

OKUCINTENBHO-
BOCCTaHOBHTEIIbHBIC PEAKIINHI

MexaHU3M OKHCIIEHUSI U BOCCTAHOBJICHHS. THUIUYHBbIE
OKHMCIUTENIM ©  BoccraHoBuTenu. Kaccudukamms

OKHUCIIUTEIIbHO- BOCCTAHOBUTEIIbHBIX IIPOLIECCOB.
VYpaBHeHus OKHUCIIUTEIIBHO- BOCCTAHOBUTEIIbHBIX
peakuui

DIIEKTPOXUMUYECKUE PACUETHI

[TonyyeHue >IEKTPUYECKOrO TOKAa IPU XUMHUYECKUX
peakuusx. lanpBaHmueckuit  smemeHT.  CTpoeHue
JBOMHOIO  3JIEKTPUYECKOTO  cosl. BO3HUKHOBEHME
CKayKa IIOTEHLMAJla Ha TPAaHULE METAJUI- PacTBOp.
Bonoponubiii  snexktpoa  cpaBHeHus. CraHOapTHbIE
JJIEKTPOJHBIE IIOTeHUMANbl. YpaBHeHue HepHcra.
DJIEKTPOXUMUYECKUM  psIi  HANPSDKEHUH  METaJlIOB.
DNEKTPOIN3 KaK OKHUCIMTEIbHO- BOCCTAHOBUTEIBHBIN
pouecc. DNEKTPOJIN3 PACITIABOB U PACTBOPOB. 3aKOHBI
IEKTPOJIN3A.

5.3. JIabopaTopHble 3aHATHSA

HaumeHoBaHue TeMBbI

CopnepxaHue TeMbI

CKOpOCTh XUMUYECKUX PEAKIINI

3aBUCMMOCTh CKOPOCTH pEaKIMU OT KOHIIEHTPAIUU
pearupymomux BelecTB. BnusHue Temrepatypbl Ha
CKOPOCTh peakuuu. BiusHue BeIMUYMHBI MOBEPXHOCTH
pearupyromux BeHIeCTB Ha CKOPOCTh XUMUYECKOH
peakiuu. BimsHme kartanmm3atopa  Ha  CKOPOCTh
XUMUYECKOW peakinuu. BrusHue Temmepatypbl Ha




CMCIICHNEC XUMHNYCCKOT'O PaBHOBCCHA.

XHUMHUUECKOE paBHOBECUE

HeoOpatumble u oOpaTUMble XUMHYECKHE PpEAKIUU.
Xumnueckoe paBHoBecue. KoHcCTaHTa XUMHUYECKOTO
paBHoBecusi. [lpunuun Jle [artenbe. CMeleHue
XUMHYECKOTO paBHOBECHUS npu M3MEHEHUU
KOHLIEHTPAIlMU PEArupyroUMX BELIECTB, IABICHUS U
TeMmIepatypsl. BiausiHMe KOHLIEHTpaAlMU pearnupyrommx
BEIIIECTB HA CMELIEHUE XUMUUYECKOTO PABHOBECHS

Crtoco0b1

BbIPpAXXCHHS

KOHIEHTPAIMIA PAaCTBOPOB

Konuenrpauusi pactBopoB. CrnocoObl  BbIpaKeHUS
KOHIEHTpaluu pactBopoB. IIpolieHTHas, MoJsipHas,
HOpMaJIbHAasl, MOJIsJIbHAsS KOHLIEHTpauus. Pacuersr mis
MIPUTOTOBJIEHUSI PACTBOPOB PA3JIMYHON KOHUEHTPALUU.

Teopus
JIMCCOLAIN

SHGKTpOHI/ITH‘leCKOﬁ

CpaBHeHHE XMMHUYECKOM aKTUBHOCTU KUCIOT. BiusiHue
O/JIHOMMEHHOI'O MOHA Ha CTENEHb JUCCOLMALMU CIaObIX
NeKTponuTOB. {ucconmanus conerd. IoOHHBIE peaknu.

I'maponus coneit

OmnpeneneHue cpeabl pacTBOPOB  cojiel. BiusiHue
HarpeBaHUs Ha THUAPOIU3. BIusHME KOHILEHTpAIUU
cov Ha TuApoan3. COBMECTHBIN TUIPOJIN3 COJIEH.

[Tomyuenne u
KOJUIOUIHBIX CUCTEM

CBOWCTBA

ITonyuenune 301ms ceprl. IlomydeHue 3074 ruapoKcuaa
xene3a(Ill). Tlonyuenue 3oseit OGEpIUHCKON J1a3ypu C
Pa3IMYHBIMU 3aPSAaMU.

OKUCINTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

OxucnuTenbHble CBOMCTBA  MEPOKCHAA  BOJOPOAA.
BoccraHoBuTENbHBIE CBOMCTBA MEPOKCHIA BOIOPOJA.
BuytpumornekynsipHubie OKMCIIUTEIIBHO-
BOCCTAHOBUTEJIbHbBIE Peakiun
JIUCTIPOTIOPITUOHUPOBAHUS (caMOOKMCIICHU -
CaMOBOCCTaHOBJIeHUS). Poyib cpeapl B MOpOTEKAHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIUIA

PCaKIHM.

9HCKTpOXI/IMI/I‘ICCKI/IC IIPOLECCChI

Koppo3us oOLMHKOBAaHHOIO U JIYXKEHOTO JKele3a.
Kopposuss B HelTpanbHOU cpene. Ponp kucinopoma B
KOPPO3UM MeTajuioB. JleiicTBUe HHIMOUTOpa KOPPO3HUH.

6. CAMOCTOSATEJBHASA PABOTA

Ne | HammeHoBaHUE TEMBI CopepxaHue TeMblI (pa3jena) TpynoeMKocThb
/11 (paznmena) B
aKaJeMHUYeCKHX
yacax
1 AMY, OCHOBHBIE | IOJArOTOBKA K TECTY, KOHCIIEKT, BbINoJIHEHUE | 10
xummuyeckue monstus u | U113
3aKOHBI,
Knaccudukamus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COEIMHEHU I
2 Crpoenue aToMa, | MOATOTOBKA K TECTy, K MpakThudyeckomy | 12
MEPUOANYCCKUI 3aKOH | 3aHATHIO
1 XMMUYECKasl CBSI3b
3 XumMnueckas MOJArOTOBKA K TECTy, K HpOBEpOYHOH |12
TepMOAUHAMHKA u | pabore, K 1ab0paTOPHOI pabore,
KUHETHKA BhINTOJIHEHKME W13




4 PacTtBopbI. MOJATOTOBKA K TECTy, K IIpOBEpOYHOM | 12
Teopus pabore, K J1abopaTopHOI pabore,
3JIEKTPOJIUTUYECKOU BbinotHeHue /13
JACCOLMAIIN

5 OKuCIUTENBHO- MOJATOTOBKA K TECTy, K IIpOBEpOYHOI | 12
BOCCTAHOBUTEIIbHBIE pabore, K nabopaTopHO pabore,
peaKIuu. BbInotHeHue /13
DJNEKTPOXUMUUECKHUE
IIPOLIECCHI

7. OBPA3OBATEJIbBHBIE TEXHOJIOT'UU

* METOBI YCTHOT'O U3JIOKEHUS: pacckas, oObsICHEHUE, JIEKIUs, Oecena;

* HATJSIHBIE METObI: JEMOHCTPAIIMOHHBIA IKCIIEPUMEHT, MPE3CHTAINH, JEMOHCTPAIUs
MOJIENIeH, MILTIOCTPAIIUS CXeM, TaOIuIl, TpadHuKOB;

* MeTompl 3aKpeIUICHHS H3y4aeMoro MaTepuana: paboTa ¢ ydeOHOH JHTepaTypoH,
1abopaTOpHbIE pabOTHI, PELLICHHE 3a/1a4, BBIIIOJHEHUE YITPAKHEHUI;

* MeTOJIbI CaMOCTOSITEIbHON paboThl: paboTa ¢ yuyeOHOU IUTepaTypol, 1adopaTopHbIE
paboThI, peleHue 3a/1a4, BBIIOJTHEHUE YITPAKHEHUH, MOATOTOBKA KOHCIIEKTOB;

* MeTompl TIPOBEPKM M OICHKM 3HAHWW, YMEHH ¥ HABBIKOB: YCTHBIH OIPOC
(MHAMBUIYATBbHBINA, (QPOHTAIBHBIN), KOJUIOKBHUYMBI, CEMUHAPBI, KOHTPOJbHBIE pPAOOTHI,
CaMOCTOSITEIbHBIE PAOOTHI, TECTOBBIN KOHTPOJIb, TPOBEPKA JTOMAIIIHUX paboT.

Pexomennyercs ucnonb3oBaHWE HMHGPOPMALIMOHHBIX TEXHOJOTHMH TPH  OpraHU3alNH
KOMMYHHUKAIIMH CO CTYACHTaMU ISl TPEACTaBIICHUST MH(OPMAIINH, BBIIAYd PEKOMEH AN 1
KOHCYJIbTUPOBAHUSI 110 OINEPATUBHBIM BOMPOCAM (IJIEKTPOHHAS IOYTA, JTUYHBIA KaOUHET),
HCII0JIb30BAHUE MYJIbTUMEANA-CPEICTB IS IPOBEIECHUS JIECKLIMOHHBIX 3aHATUMN.

8. OUEHOYHBIE CPEJICTBA J1JId TIPOMEXYTOYHOM ATTECTALIUU
ITpomexkyTouHas aTTecTanus o UTOraM OCBOEHUS TUCUUIUIUHBL: 3k3ameH (1 cemecTp).
Bomnpoce k ax3aMeny

1. Tlonsatue o matepuu. Xumuueckas (popma ABMKEHHS MaTepuu. YPOBHU OpraHU3alUun
BELIECTBA, N3yYaeMble XUMMEN: aTOMBI, MOJIEKYJIbI, KOHIEHCUPOBAaHHbIE CUCTEMBl. Mob —
eIMHULA KOJINYECTBA BEILECTBA.

2. OCHOBHBIE CTEXMOMETPUYECKUE 3AKOHBI: 3aKOH COXPAHEHMS M B3aMMOCBSI3U MacChl U
9HEPTUU; 3aKOH IMMOCTOSTHCTBA COCTABA; 3aKOH KPATHBIX OTHOIIEHUH; 3aKOH ABOTAIPO; 3aKOH
9KBUBAJIEHTOB.

3. DKBMBAJIEHT 2JIEMEHTA, 3KBUBAJIEHT CIIO’)KHOI'O BEIIECTBA, MOJISIPHAsI Macca 3KBUBAJIEHTA
3JIEMEHTAa U CIIOKHOT'O BellecTBa (OKCHUIA, TUIAPOKCUAA, KUCIOTHI, COJIM). DKBUBAJICHTHBIN
00BEM.

4. DKcrnepuMeHTalIbHOE OOOCHOBaHUE MPEACTaBICHUI 00 aToMme, KaK CIOKHOW CHCTEME.
OtkpoiTue smekTpoHa. PagmoaxtuBHOCTh. Mopenu atoma Tomcona u Pesepdopnma, ux
JIOCTOMHCTBA U HEAOCTATKHU.

5. KsanroBas teopus Ilmanka. KopnyckynsipHO- BOMTHOBOM nyalu3M M3lydeHus. Teopus
aTtoma Bogopoaa no bopy. [locrouncrea u npotuBopeuuns mojenu bopa.

6. KBanrToBas mozenp aroma. BonHoBas npupona snektpoHa. Bonnel [le bpoiins, npuHiun
HeonpeneneHHocTu ['eitzendepra, ypasuenue Lllpenunrepa.

7. Atomuble opOuTanu. KBaHTOBBIE uMClla, KaK MapaMeTphl, ONPEAEISIONINE COCTOSHHE
3JIeKTpOHA B aTtoMme. ['J1aBHOe, OpOUTaIbHOE, MATHUTHOE KBAHTOBBIE uucia. Puznueckuit
CMBICII KBAaHTOBBIX uKcesl. CHMHOBOE KBAHTOBOE YHUCIIO.

8. 3amonHeHHWE AaTOMHBIX OpOUTaled B MHOTOJ3JEKTPOHHBIX aTtomax. [IpuHIUIIBI
3aIIOJIHEHUS OpOUTaIel; IPUHLUIT HaUMeHbllel sHepruun, npuHuun [laynu, npasmio I'yHaa,
npaBuiia KiieykoBckoro. ONeKTpoHHbIe (OPMYIbl aTOMOB. EMKOCTh 3HEpreTMuecKux
YPOBHEMN U TOAYPOBHEM.

9. 3aKOH NeprOJIMYECKUX CBOMCTB XMMUUYECKHUX 31€EMEHTOB. 3akoH Mo3nu. [lepuoanueckas
CUCTEMA XMMUYECKUX 3JIEMEHTOB. CBS3b IOJIOXKEHUS 3JIEMEHTA B NIEPUOJUYECKON CUCTEME C
JIEKTPOHHBIM CTpoeHHueM ero aroma. (OCOOEHHOCTH 3JIEKTPOHHBIX KOH(UIYypalMii



3JIEMEHTOB IJIABHBIX U TOOOYHBIX MOATPYIII. DIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB.

10. CBsi3b CBOMCTB XMMHUYECKUX 3JIEMEHTOB C €ro MOJOXEHUEM B MEPUOAUYECKON CUCTEME.
[lepynonnyeckue WU3MEHEHUSI CBOMCTB XMUMHUYECKUX OJJIEMEHTOB. ATOMHBIA  paauyc,
MOHM3AIIMOHHBIN MOTEHIINAJ, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIIbHOCTb.

11. Xumuueckasi cBa3b. OCHOBHBIE XapaKTEPUCTUKU CBSI3U: JIJIMHA CBSI3U, SHEPIUs CBSA3H,
BaJleHTHbIN yroi. Tunbl xumuueckoi cBsizu. KoBasieHTHas cBsi3b. CBOICTBAa KOBAJEHTHOMU
CBSI3U: TOJISIPHOCTb, TOJISIPU3YEMOCTb, KPAaTHOCTb, HACBIIIAEMOCTb, HAIPABIEHHOCTD.
BanentHocts smeMeHToB. ['mOpuamszanuss aTOMHBIX opOuTaneid u ¢opMa MHOTOATOMHBIX
YaCTHII.

12. Honnas cBsa3b. CBolicTBa HMOHHOUM CBsi3u. CpaBHEHUE CBOWCTB COEIMHEHUN C
KOBAJICHTHBIM U MOHHBIM TUIIOM XMMHYECKOU CBSI3U. MeTalInueckoe COCTOSIHUE BEIIECTBA.
Merannuueckas cBs3b. [IpuunHa 371eKTpONPOBOTHOCTH METAJIJIOB.

13. MexMonekylaspHble B3auMoaecTBHUs (cuiibl BaH- nmep- Baanmbca) u arperaTHbie
cocTosiHMsSl BemiecTBa. Bomopoanble cBsizu. BnusiHue BOAOpPOAHON CBSI3M Ha CBOWCTBA
BEILIECTB.

14. DHepreTuka XMMHMUYECKUX MPOIECCOB. BHYTpPEHHSISI SHEPTUS U SHTAJIBIIUS CUCTEMBI.
3akon ITecca m ero cnencrBusi. Temmora u pabora. DHTAIbNHUST OOpAa30BAHUS XHM.
COEIMHEHU.

15. DOurponus. WM3mMeHeHME SHTPONMU B pa3IUUYHBIX Ipoleccax. ODHeprus ['udOca.
Nsmenenne mnoreHumana [ubOca W HampaBlieHME XUMHUYECKMX MmpoueccoB. Poib
SHTAJIBIIMIHOTO ¥ SHTPONMUMHOTO (PAaKTOPOB B HAMIPABICHHOCTHU MTPOIIECCOB.

16. Ckopocth xumuueckoi peakiuu. DakToOpbl, BIUSIOMIME HA CKOPOCTh XUMHMUYECKOMH
peakuuu. 3akoH aeicTByrommx macc. KoHncranrta ckopoctu peakuuu. Biushaue daktopa
MMOBEPXHOCTU HA CKOPOCTh F'e€TEPOT€HHOM peaKkinu.

17. TemnoBeie 3(PpPEeKTbl XMUMHUYECKUX peaKIMil. 3aBUCUMOCTh CKOPOCTH PEaKIHH OT
temriepatypsl. I[lpaBuno Baut- T'odda. Ilonsarue o0 sHeprum axTtuBanuu. BriusHue
KaTaiu3aTopa. MexaHu3M roOMOT€HHOTO U FETEPOTEHHOTO KaTajau3a.

18. OOpatumble W HeoOpaTHMble XHUMHUYECKHE peakiuu. HampasieHue peakuuii u
xumuyeckoe paBHoBecue. KoHcraHTa paBHOBecusd. DaKTOphI, BIUSIONIME HA CMEIIECHUE
XMMHYECKOTO paBHOBECHS! (KOHIIGHTpAIMS, [JaBIIEHUWE, TEMIIEpaTypa, KaTalu3aTop).
[Tpunnun Jle Hlartenbe.

19. CocTaB u cTpoeHne MOJIEKYJI BOJIbl. Accolaniusi MOJIEKYJ BoJibl. Du3nueckre CBONCTBA
BOJBl. AHOMaauu (U3HUYECKUX CBOMCTB BOAbI. XUMHUUYECKHE CBOWCTBAa BOJBL. Boma B
npupojie. [TpombliuieHHOE 1 GuoIornyeckoe 3HaueHne Boibl. [Tpodiema 4nucToit BOAKI.

20. PacrBopsl. Krnaccubukanus pacTBOPOB IO  arperaTHOMY COCTOSIHHIO U
JIMCTIEpCUOHHOCTU. MexaHu3M mpoliecca pactBopeHus. ConbBaTHasi Teopusi MeHemneena.
TemnnoBsie 3¢(eKTh pACTBOPEHUS BEIIECTB.

21. PacTBOpMMOCTH TBEpIBIX BemiecTB B Bojie. KoadduiumeHT pacTBOpUMOCTH M €ro
3aBUCUMOCTh ~ OT  TeMmmepaTypbl. HaceleHHble — pacTtBopbl.  Kpucramioruaparsl.
Konuenrpauus pacTtBopoB  (IpOIlEHTHas, MOJISIpHAs, HOpMajbHasl, MOJISJIbHAS).
PacTtBopuMoOCTb ra3oB. 3aBUCUMOCTb pPACTBOPUMOCTH I'a30B OT JIaBJICHUS U TEMIIEPATYPHI.
22. CpoiicTBa pa30aBIEHHBIX PACTBOPOB HEIIEKTPOJIUTOB. 3akoHbl Payns u Bant-T'odda.
OcMoTHUecKOe 1aBJICHUE.

23. Teopus 31€KTPOJIUTUUECKON AUCCOLMALIMU. Jluccoanys BEUECTB C Pa3IMUHbIM TUIIOM
xuMuueckoi cBs3u. CTeneHb 3IIEKTPOIUTHUECKON Juccoumanuu. CuibHble U clalble
91eKTpoSuThl. DaKTOPHI, BIUSIONINE HA CTETIEHb TUCCOLIUAIINU.

24. luccoumaius cnadbix 3ekTpoiauToB. KoHcTaHTa gucconuanuu. 3aKoH pa30aBjieHUS.
Kucnorel, OCHOBaHMSI M COJIM B CBET€ TEOPUM 3JEKTPOJIUTUUYECKONW JUCCOLMALINH.
ITporonmurnuekas Teopust KUCIOT U OCHOBAHUI.

25. DnexTpoiuTHIecKas Auccouuanus Boasl. oHHOe mpousBeneHrne Boabl. BogopoaHblit
nokasaresb. KucioTHble 1 OCHOBHbIE (DYHKIIMH BEIIECTB.

26. PaBHOBecMe B HACBIIIEHHBIX pPACTBOPAX MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
[TpousBenenne pacTBOPUMOCTU. YCIOBUSI OOpa30BaHUE U PACTBOPEHUS ocaakoB. IIpaBuio
bepromnre.

27. I'maponu3s coneit. Knaccudukamus coneit mo ux oTHoueHuro kK Boje. MameHneHue cpembl



pactBopa B pe3yiabTate THaponusa. CremeHp Tuaponnsa. DaxToOpbl, CMEMAIONINe
paBHOBECHE THIPOIN3A.

28. KomtongHble pacTBOPbI, METObI MTOJYUYEHUSI, CBOMCTBA. Y CTOMUMBOCTh U KOATYJISILIUS
KOJUJTOUJTHBIX CUCTEM.

29. MexaHu3M OKHUCIIEHUS U BOCCTAHOBJICHUS. THMUYHBIE OKUCIUTEIM W BOCCTAHOBUTEIH.
Knaccuduxamms OKHCIIUTEIIPHO-  BOCCTAHOBUTEIBHBIX MPOIIECCOB. YpaBHeHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI.

30. TlonyueHue H3JIEKTPUUYECKOTO TOKA TMPU XUMHUYECKUX peakuusix. [ ambBaHMYECKUN
aneMeHT. CTpoeHHe JBOMHOIO 3JIEKTPUUECKOTO cliosl. BO3HMKHOBEHME CKauka MOTEHLHAaIa
Ha CpaHUIIe METAJUI-PACTBOP.

31. Bomoponnbiii 3nekTpoj cpaBHeHHs. CTaHAapTHBIE 3JIEKTPOJHBIE TMMOTEHIIMAJIBI.
VYpaBaenue HepHcra. DIeKTpOXUMUYECKUI Psill HANpsbKeHU meTauioB. HampaBieHHOCTD
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B pACTBOPAX.

32. Koppo3sust MeTaiuioB. Buabl Koppo3un. MeTo/1bl 3a1IUTHI METAJUIOB OT KOPPO3UH.

33. DIIEeKTPOaU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MpoLecc. DIEKTPOJIU3 paCIIaBOB
U pacTBOPOB. 3aKOHBI 3NeKTpon3a. [Ipumenenue.

9. YYHEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI
a) IuTepatypa

1. T'enbpman, M. U. Heopranmueckas xumus : yuebHoe mocodbue / M. U. T'enbdpman, B. I1.
KOctpatoB. — Cankt- Ilerepoypr: Jlawp, 2022. — 528 c. Pexxum pocryma: https:/
e.lanbook.com/book/167909
2. INaBnos, H. H. O6mas u Heoprannueckass xumus : yueOnuk / H. H. ITaBmoB. — CaHKT-
[TerepOypr : Jlansw, 2021. — 496 c. — Pexxum moctyma: https://e.Janbook.com/book/167910
3. Kpatkuii Kypc TeOpeTHdecKoil HeopraHmvecko xummu : ydeOHoe mocobme/ E. T.
lNonuapos, B. F0. Konnpammn, A. M. Xosus, 0. I1. Apunorenos. — Caunkr- I[letepOypr :
Jlanp, 2022. — 464 c. Pexxum goctyna: https://e.lanbook.com/book/167411
4. Xumus [D1eKTpOHHBIN pecypc] : 6. yued.-MeToa. matepuanoB pis crell. 24.03.01 / AmI'Y,
NDD ; cocr. T. A. Pomuna. — bnarosemenck : M3a-Bo Amyp. roc. ya-Ta, 2017. — 27 ¢. —
Pexxum http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7802.pdf
5. Ponuna T.A. IlpakTukym 1o o0iieit u Heopranndeckoit xumuu [Tekct] : yued. mocobue /
T. A. Ponuna, A. B. UBanos, B. 1. Mutpodanosa ; AMI'Y, UDD. — bnarosemieHck : MU3-
BO Amyp. roc. yH-Ta, 2012. — 208 c.

0) nporpammMHoe obecrnieueHue 1 HTepHeT-pecypehbl

Ne HaumenoBanue Onucanue
1 | Onepammonnas cucrema | DreamSpark Premium Electronic Software Delivery (3
MS Windows 7 Pro years) Renewal mno mgoroBopy - CyOnauileH3UOHHBIN
noroop Ne Tr000074357/KHB 17 ot 30 urons 2019 rona.
2 | http:// DnekTpoHHO-O0nbmoTeunas cucremMa IPR books — HayuHO-
www.iprbookshop.ru/ 00pa3oBaTENbHBINA PeCypc I PEIIeHUs 3a1a4 OOyUeHUS B

Poccun u 3a pybexxom. YuukanpHas miatrgopma SbC IPR
books 00BEINHSIET HOBEHIIINE HHGOPMAIIMOHHBIE
TEXHOJIOTMM W YYEOHYIO JIMIIEH3UOHHYIO JIUTEPATypy.
Kontent OBC IPR books oTBewaer TtpeOoBaHUsIM
crangapToB Bbicuiel 1mkosbl, CIIO, gonoJHUTEIbHOTO U
nuctaHmonHoro oopasosanus. 9bC IPR books B momHOM
00beMe COOTBETCTBYET TpeOOBAaHHUSAM 3aKOHOJATEILCTBA
P® B chepe obpazoBanus

3 | http:// DnekTpoHHass OubmmoTteuHass cucrema «M3marenbcrBa
www.e.lanbook.com Jlanp», TemMaTHuyecKue IIaKeThl: MaTeMaThka, (Qu3UKa,
WH)XEHEPHO-TEXHUUECKUE HAYKU, XUMHUS

4 |9BbC «KoncynpTanT | MHOTOIIPO(GUITHHBIN 00pa3zoBaTEIbHbIMI pecypc
CTyJACHTa» http:// | "KoncynpTanT  cTymeHTa" — SBISETCS  3JICKTPOHHOU




www.studentlibrary.ru/ | bubnuoteunoit cucremoit (OBC), mnpenocrasisrOIICi
JIOCTyn 4epe3 ceTb VIHTepHeT K yuyeOHOW JuTepaType U
JIOTIOJTHUTEIIBHBIM ~ MaTepuaiaM, TPpUOOpPETEeHHBIM Ha
OCHOBAaHUU MPSIMBIX JOTOBOPOB C MPaBOOOIATATEISIMU.
[TorHOCTBIO COOTBETCTBYET TpeboBaHUsIM (perepaibHbIX
rOCYJApCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB TPETHETO
nokosienuss (@I'OC BIIO 3+) Kk KOMIIJIEKTOBAHUIO
OubIMOTEeK, B TOM 4YHCJIE SJEKTPOHHBIX, B YaCTH
dbopmupoBaHuss (POHAOB OCHOBHOW U JIOMOJHUTEIIHHOU
nutepatypsl, 111 CI1O, BITO u aciupaHTypbl.

B) npodeccrnonaabHble 0a3bl JAHHBIX U NH(HOPMALIMOHHBIE CIIPABOYHBIE CUCTEMbI

Ne HaunmeHnoBanune Ormnucanune

1 | «Koncynpraut Ilmocy»: | KomnbrorepHasi cnpaBouHas npaBoBas cuctema B Poccuu.
KOJEKCBI, 3aKOHBI, | Peann3oBaHbl Bce COBpeMEHHBIE BO3MOKHOCTH JIJISI TOMCKA
yKa3bl, IIOCTAHOBJICHUS | K paOOTHI C IPaBOBOI MHGOpMAIEH

[TpaButenscTBa PO

2 | http://window.edu.ru/ Nudpopmanmonnas cucrema «EmamHOe OKHO JoCTyma K
00pa3oBaTeNbHBIM pecypcam» COACPKHUT 3IIEKTPOHHBIE
Bepcud Y4YeOHBIX MaTEpHaAIOB M3 OHOIMOTEK BY30B
pasIUYHBIX peruoHoB Poccum, HayyHass ¥ METOIUYECKas

auTepaTtypa.

3 | Google Scholar IlouckoBas cuctemMa MO TOJHBIM TEKCTAM HAyYHBIX
myoIMKaIuii Bcex (opMaToB M TUCIUTUTIH

4 | http://xumuk.ru DJIeKTpOHHAsT ~ CHUCTeMa, cojepikamasi  KJIaCCUUECKHe
y4eOHUKHU o HEOPraHUYECKOM, OpPTraHUYECKOM,

(¢u3nyeckor, KOJIOUJHOM U OHOJIOTMYECKOM XHUMHH,
AHAJTUTUYECKOW XUMHHM M MeTOoAaM (PU3MKO- XUMUUYECKOTO
aHanmu3a. MMeercs Xumudeckasi SHIUKIONEANS W (Hopym
XUMUKOB.

5 | ChemSynthesis Chem Synthesis 6a3a JaHHBIX O XMMHMYECKHUX BEIIECTBAX.
ColepKUT CCHUIKM Ha BEIECTBA, UX CUHTE3 U (U3UUYCCKUE
cBoiictBa. B nocryne Gomee 40000 coenuHeHuit u Ooiee
45000 ccpuTOK CMHTE3A

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE TNCHUITIINHBI
3aHATUS 1O  JUCUUINIMHE NPOBOIATCS B CHELUAIU3UPOBAHHBIX  ITOMELIEHUSX,
MIPEICTABIISIIONIUX OO0 yueOHbIe ayIMTOPUH AJIsl IPOBEAEHUS 3aHATUN JEKLIMOHHOI'O TUIIA,
TPYNIIOBBIX U WHAWBUIYAJbHBIX KOHCYJIbTALIMM, TEKYIIETO KOHTPOJS M IPOMEXKYTOUHOM
arrectaiuu. [l mpoBeAeHWs JIEKIMOHHBIX M IPAKTUYECKUX 3aHATUNA HCHOJIB3YETCS
ayIUTOPUSI, OCHAIIIEHHAs] TPE3EHTALIMOHHONW MYJIbTUMEANIHON TEXHUKOM (MIPOEKTOP, IKPaH,
HOYTOYK). [ns mpoBeneHus: 1abOpaTOPHBIX 3aHATUN MCIOJIB3YETCs CHEelMaIn3UpOBaAHHAS
1a0opaTopusi HEOPraHMYECKOW XMMHUU C COOTBETCTBYIOLIUM O000pYJIOBAHUEM, MaTepUaIaMU
U peakTuBamMu. Bce mnomenieHusi, B KOTOPBIX IPOBOISTCA 3aHATUSA, COOTBETCTBYIOT
JEUCTBYIOIINM CAHUTAPHBIM U IIPOTUBOIIOKAPHBIM IIPABWIIAM U HOPMAaM.

Kaxnaplii oOyuvaromuiicss oOecrieyeH HWHAUBUAYAIBbHBIM JIOCTYIIOM K  3JIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAM U K 3JIEKTPOHHOM 00pa30BaTeNbHON CETU YHUBEPCUTETA.
CamocrosTenbHas paboTa OOydYAIOMIMXCS OCYIIECTBIISETCS B ITOMEIIEHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOM ¢ BO3MO>KHOCTBIO MOJKIIOYEHUS K ceTH Internet nu obecrnieueHuemM
JIOCTYyIIA K 3JIEKTPOHHOU 00pa30BaTEIbHOMN CETH YHUBEPCUTETA.



