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1. HEJIN U 3AZIAYN OCBOEHUA INCHUITIIMHBI

Leanb aucuMIIMHBI
@DOpMUpPOBAHUE Y CTYJEHTOB OOBEKTMBHOIO M LEIOCTHOIO €CTeCTBEHHOHAYYHOT'O
MUPOBO33pEHUS; Pa3BUTHE M CUCTEMATHU3ALUS XUMUYECKMX 3HAHUM, HEOOXOIUMBIX MJIS
peLIeHNs] MPAKTUYECKUX BOIIPOCOB HA NMPEANPUATUHN; PACKPBITUE POJIM XMUMHUU U CMEXKHBIX C
HEW HayK B Pa3BUTHUH HAYYHO-TEXHUYECKOTO IMpOrpecca.

3aaum JUCHUILIMHBI:
* yrmyOUTh U CHCTEMATH3UPOBATH XUMUYECKHE 3HAHUS, HEOOXOIUMBbIE CTYAEHTaM s
U3y4YeHUs APYTUX TUCLIMIUINH;
* oBaieTh PyHAAMEHTATBHBIMU MOHSATUSMHY, 3aKOHAMHU U TEOPUSIMHU XUMUU;
*  M3YYUTh TEOPETUUECKHE OCHOBBI (PU3HKO-XUMUUYECKUX METOA0B HCCIIEIOBAHUS;
* chopMHpoOBaTh HABBIKM TPOBEACHUSI XUMUYECKOT O IKCIIEPUMEHTA;
* chopMUpOBATH HABBIKM MCIOJIB30BAHUS XUMUYECKUX 3HAHUHN JUISl PELLEHUS MPUKIIAIHBIX
3a71a4 y4eOHOH U MPOo(hecCUOHAIBHOMN e TEIbHOCTH.

2. MECTO JNCIIUIIVIMHBI B CTPYKTYPE OII BO
HucruruinHa « XUMUsD» BXOAUT B 0053aTENbHYIO YacTh 00pa3oBaTeabHON nmporpamMmbl. OHa
TECHO B3aMMOCBSI3aHA C JPYTMMU €CTECTBEHHOHAYUHBIMU JMCUUIUIMHAMM: (DU3UKOMH,
9KOJIOrMel, MaTeMaTUKoil. XUMUYEeCKHe 3HaHUS HEOOXOAMMBI ISl OCBOEHHUS AUCLUIUIMH
«Qkonorus», «be3zonacHocTs ku3HenedaTenbHOCTHY, «O0mas reonorus», «JladopaTtopHbie
METO/Ibl U3YUYEHHUSI MUHEPAIBHOTO ChIpbs», «llone3nble nckomaeMbie», «O0mast reoxumus,
F€OXUMHYECKUE METO/IbI IOUCKOBY», «OCHOBBI TEXHOJIOTUH IlepepaboTKu pya», «M3BneueHue
MIOJIE3HBIX UCKOIMAEMBIX U3 TEXHOTEHHOI'O ChIpbs», «I3BIeUueHMe MOJIE3HBIX UCKOIIAEMBIX U3
TEXHOT€HHOTO ChIPbs», «AHAJIUTUUECKUH KOHTPOJIb KadecTBa He(PTEHpOAYyKTOB» U [Ip.
N3zydenne qucuuIinHbl 0a3upyeTcsl Ha IKOJIbHBIX 3HAHUSIX XUMUU.

3. KOMIIETEHLIU OBYYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUA INCHUTUVIMHBI U UTHANKATOPBI UX JOCTU/XEHUSA

3.1 ObmenpodeccnoHaTbHbIE KOMIIETCHITUN U UHAUKATOPBI UX TOCTHKEHUS

Kareropus (rpymra)
obmenpodeccHOHaIbHBI
X KOMIIETEHIINIA

Ko n HaumeHoBaHue
o01enpogeccuoHaIbHOM
KOMITETEHITNH

Koa n HanmeHOBaHue NHIUKATOpA
JOCTHXKEHUS 0011enpodeccnoHaIbHOM
KOMIIETEHIINH

[Tpumenenue
dbyHIaMEHTATbHBIX
3HAHUMN

OIlK-3
MIPUMEHSTh
MOJIOKEHUS
(dhyHITaMEHTATBHBIX
€CTECTBEHHBIX HAyK WU
HAay4YHBIX TEOPHH TIpHU
MIPOBEACHUH HAy4HO-
UCCIIeTOBATEILCKUX
paboT MO M3Y4YEHUIO U
BOCIIPOU3BOJICTBY
MUHEPaJIbHO- CHIPbEBOM
6a3bl

Croco0Oen
OCHOBHBbIE

a1l OIIK-3.
(byHIaMEHTAIbHBIX
HayK ¥  Hay4YHbBIX
MIPOBEACHUH
HCCIIE0BATEIBCKUX pabot o
U3YYEHUIO u BOCIIPOU3BOJICTBY
MUHEpPaIbHO- CBIPbEBOI 0a3bI

N2 OIIK-3. YMmeer npuMEHSTh CBOU
3HAHUS HA MTPAKTUKE

M3 OIIK-3. Bnageer HaBbIKamu
IIPOBEICHUS Hay4HO-
UCCIIENOBATEIbCKOM ~ paboThl IO
M3YYCHHIO " BOCITPOM3BOJICTBY
MHHEPATbHO-ChIPHEBON 0a3bl

3HaeT  OCHOBBI
€CTECTBEHHBIX
TEOpUN  IIpU

Hay4YHO-

4. CTPYKTYPA JUCHUITINHBI

OO0mmast TpyI0eMKOCTh JUCHUILIAHBI cocTaBisieT 6.00 3aueTHbIX enuHUIBI, 216.0 akagemMuyeckux

4acoB.
1 —Ne i/t

2 — Tema (pa3men) IUCIUIUIMHBI, KypcoBas paboTa (IIPOEKT), MPOMEKYyTOUHAST aTTECTALIS




3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)

4.1 — JI (JIexunm)
4.2 — JIlekuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUyeckue 3aHATUS B BUAEC MPAKTUYECKOMN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUEeHMS)

4.9 — KO (KoHTpoIb Ha 3K3aMeHe)

5 — KoHTpoIb (B aKaJeMHUYECKHUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4 5 7
41142(43(44(145]14.6|4.7148149
1 AMY, 1 orpoc,
OCHOBHBIE MIPOBEPOYHAS
XUMUYECKHE paboTta
MOHATHSA U
3aKOHBI,
KTaccuuranms
i
HOMEHKJIaTypa
HEOpraHWYeCcKUux
COeIUHEHUN
2 Ctpoenue 116 TECT, OIpOC,
aToMa, cobeceoBaHue
MEePUOINUECKUN , UJ13
3aKOH U
XUMUYeCcKast
CBSI3b
3 Xumuyeckas 1 |4 2 TECT, OTIPOC,
TEepPMOJUHAMUKA M3, 3amura
1 KMHETHKA JIP
4 | PactBoper, TO 1 |6 6 TECT, OIpPOC,
M3, 3amura
JIP
5 OBPn 1 (8 2 TECT, OIpPOC,
3JIEKTPOXUMHUYEC N3, 3amura
KHE IPOLECCHI JIP
6 KowmmekcHbie 112 2 MIpOBepOYHAas
COCTMHEHUS pabora,
samura JIP
7 Mertaist 1 |4 2 TECT, 3aIuTa
JIP
8 Hewmeraniel 1 12 2 TECT, 3aIuTa
JIP
9 DK3aMeH 1 0.3 1357




HepI/IO]II/I‘ICCKI/Iﬁ 3aKOH
XHUMHYECKas CBA3b

u

10 | Obmas 212 4 6 KOHCIIEKT,
XapaKTepUCTHKA cobecemoBaHme
u , 13
KJTaccuukanms
METOOB
aHanm3a

11 | I'paBumerpuuec |2 |2 6 6 TECT, 3alUTa
KWW aHaIn3 JIP

12 | Tutpumerpuueck| 2 |2 6 6 TECT, 3alUTa
Uil aHaau3 JIP

13 | Xpomartorpaduu| 2 |2 4 6 TECT, 3aluTa
€CKUE METOIBI JIP
aHanmsa

14 | CnekTtpockomnuue| 2 | 4 6 6 TECT, 3alUTa
CKHE METObI JIP
aHam3a

15 | Onextpoxumuue |2 |4 4 6 TECT, 3aIluTa
CKHE METO/IBI JIP
aHaM3a

16 | Tepmuueckue 212 4 5.8 TECT,

METOObI KOHCIIEKT
aHanm3a

17 | 3auer 2 0.2

Uroro 52.0 14.0 50.0 [0.0[0.2]0.3] 357 [ 63.8
5. COAEP KAHME JUCLMITIMHBI
5.1. Jlexkuun
No 1/ HaumeHnoBaHue TeMbl Copepxanue TeMbl (pa3zaena)
(paznena)

1 AMY, ocHOBHBIE | [IpeaMer u 3amaun xumuu. OCHOBHBIE HaIpaBJICHUS
XUMUYECKHE  TOHATUSL U | pa3BUTUS XUMHUM. MECTO XUMHMU B  CHUCTEME
3aKOHBI, KiacCU(pUKAIMs U | €CTeCTBEHHBIX Hayk. [loHsaTtme o wMaTtepwu, BHIIBI
HOMEHKJIaTypa MaTepuu. XuUMHYeckas (Gopma IBIKEHHS MaTEepUH,
HEOPraHUYECKUX XMMHYECKOe  BEIIECTBO. YPOBHM  OpraHu3alluu
COCIMHEHU N BELIECTBA, M3y4yaeMble XHWMUEH: ATOMbI, MOJIEKYJIBI.

OCHOBONOJIOKHUKM ~ XUMHYECKOH  Hayku: M.B.
JlomonocoB, /.M. MengeneeB, A.M. bBytnepos.
Knaccudukaims HeopraHMIeCKUuX COeTMHEHUH.

2 Ctpoenue aToMma, [ DkcnepuMeHTanbHOe 00OCHOBAHUE MPEICTABICHUI 00

aToOMe KakK CJIO)KHOU cucteMe. OTKpBITHE 3JIEKTPOHA.
PanuoaktuBHocts. Monenb atoma TomcoHa. OnbITHI
Pesepdopna o paccesnuro a-yactui. Mogenb atoma
Pesepdopna, ee [OCTOMHCTBA U HEJOCTATKH.
KBantoBass Teopuss Ilmanka. KopnyckymnsapHo-
BOJIHOBOM Jyallu3M M3JIyuyeHus. YpaBHeHue IlmaHka.
OOpscHenne (otoaddekra DitHIITESHHOM. DOTOHBI.
Teopust atoma Bomopoaa 1o bopy. OObscHeHue
CIIEKTpa aToMa BOJIOPOAA. BuyTtpennue
IIPOTUBOPEUYUSI TEOPUHU aToMa Bomopoaa mno bopy.
[ToneiTkn nx ycrpanenus. KopnyckynsipHO-BOJIHOBOU
nyannsM  vactul. Bomusr le bponna. Ilpuanun
HeomnpeaeneHHoctu  [eizenbepra.  Ilonstue o
BOJIHOBOM ypaBHeHuu lpeaunrepa.




KBaHTOBO- MexaHuueckasi Mojielib aroMa. KBaHTOBBIE
yuciia Kak IapaMeTpbl, ONPEAEISIONIUE COCTOSHUE
JNEKTpOHAa B aTroMe. IJaBHOe, oOpOUTAIIBHOE,
MarHuTHOE, CIIMHOBOE€ KBAaHTOBBIE 4YHCNIA, UX
(buznueckuii cMpici. AToMHbIe opouTaiu. OCHOBHOE U
BO30yXJAeHHOE cocTosiHMe. Bua aTOMHBIX s-, p-, d- u f-
opOuTaren.

MHOT031E€KTPOHHBIE ATOMBI. PEHTT€HOBCKUE CIIEKTPBI
atoMoB. 3akoH Mosnu. 3apsabsl SAep aTOMOB.
[TpuHUMIBI  3amOTHEHUS OpOUTANIE B  aToMax:
MPUHIIMIT HAauMeHblel sHeprum, npuHiun Ilaymm,
npaBuio ['yHma. ITlopsiok 3armoJIHEHWS aTOMHBIX
opOuranei. ITpaBuna KiieukoBCKOro. DIEKTPOHHbIE
¢dopmynbl. CuMmBonnueckass U rpadudeckas (HOpMbl
3aIucu 3JIEKTPOHHBIX dbopmy. H3zoTombl.
[TpuMeHeHne paauOaKTUBHBIX U30TOIOB.
JloMmeHmeneeBckass  CHCTeMaTH3alus  3JIEMEHTOB.

OtkpbiTHE IIEPUOINYECKOTO 3aKOHA J.N.
MenpgeneeBbiM. [IpuHIUN MOCTPOEHMSI €CTECTBEHHOM
CHCTEMBI 2JIEMEHTOB. HMcnonb3oBanue ..
MeneneeBbiM MeToa MHTEPIOJISIIIUN JU1s1

WCIIPABJICHUS AaTOMHBIX MAacC U MpeJCKa3aHus CBOMCTB
€lIE HE OTKPBITHIX 3JIEMEHTOB. DKCIEPUMEHTAIbHOE
MOJITBEPKAEHUE TeopeTuueckux npenackazanuu ..
MenneneeBa. 3akoH Mo3znu. CoBpeMeHHast
dbopmMynupoBKa mepuoandeckoro 3akoHa. CtpoeHune
nepuoandeckol  cucrembl.  CBSI3b  TOJIOKEHUS
3JIEMEHTa B MEPUOJUYECKON CUCTEME C 3JIEKTPOHHBIM
ctpoeHueM ero atoma. OCOOEHHOCTH 3JIEKTPOHHBIX
KOH(Urypauuii aTOMOB 3JIEMEHTOB TJIABHBIX W
MOOOYHBIX  MOATPYIIN. DJEKTPOHHBIE CEMeCTBa
aneMeHTOB. CBsi3b  CBOWCTB  3JIEMEHTAa C  €ro
MOJIO)KEHUEM B MEPUOJUUYECKON cucteme. M3meHeHue
BEJIMYUH PAUyCOB, SHEPTUH MOHU3ALIUM, CPOJICTBA K
MEKTPOHY U 3JIEKTPOOTPUIATEIBHOCTH aTOMOB C
poctoMm 3apsaoB ux saep. [lepuoaMyHOCTh U3MEHEHUS
CBOICTB 3JIEMEHTOB KaK MPOSBJICHUE MEPUOJIUUYHOCTHU
U3MEHEHUS OJJIEKTPOHHBIX KOH(UTYpallMii aTOMOB.
3HaueHUe NePUOANIYECKOTO 3aKOHA.

ITpupona XUMUYECKOU CBSI3M. OcHOBHBIE
XapaKTEPUCTUKU CBSI3U: JJIMHA, 3HEprus. OCHOBHbIE
TUNBI XUMHUYECKOW cBsi3u. KoBajeHTHast CBSI3b.
OcHoBbl  MeTona  BajeHTHbIX cBs3edt  (MBCO).
OOpa3zoBaHMe U CBOWCTBA KOBAJIEHTHBIX CBSI3EH.
OOMEHHBII U JOHOPHO- AKIENTOPHBIH MEXaHU3MBbI
oOpa3zoBaHus  KoBajieHTHOM  cBsi3u.  CBoiicTBa
KOBaJICHTHOM CBSI3U: HAIPaBJIEHHOCTb,
HACBHIIIIAEMOCTb, KPaTHOCTb, MOJISIPHOCTb,
noJisipu3yeMocTb. BanenTHblit yron. I'mOpuauzanus
ATOMHBIX oOpOuTane ®u ¢opMa MHOTOATOMHBIX
yactull. Tumnel rubpunuzanuu (sp, sp2, sp3). Curma- u
IU- CBSI3U, UX OCOOeHHOCTH. (CBOMCTBAa BEIIECTB C
KOBAJIEHTHBIM THUIIOM XUMHUYECKOU CBSI3U. ATOMHBIE U
MOJIEKYJISIPHBIE KPUCTAJUIMYECKUE PEIIETKU, THIIbI,




crpoenne. MonHas cBs3b. CBOICTBA MOHHOM CBS3H.
HMonnsie kpuctamnmuueckue pemetku. [loaspuzanus u
MoJISIpU3yIolIee JelcTBUEe MOHOB. BomopoaHasi CBSI3b.
MexmoeKyaspHbIe U BHYTPUMOJIEKYJISIPHbIE
BOAOPOJHBIC CBSI3U. BiusHME BOIOPOAHOM CBSI3M Ha
cBoiicTBa BemiecTB. Poib BOJOpPOJHON CBSI3M B
OMOJIOTMYECKUX Ipolieccax. MeTammndeckass CBS3b.
OCOOEHHOCTH 3IIEKTPOHHOTO CTPOEHUSI 3JIEMEHTOB,
CIIOCOOHBIX K OOpa30BaHUIO METAJNIUUECKOW CBSI3H.
CBolicTBa BENIECTB C METAUIMUECKOM  CBS3BIO.
MexMoIeKyIsIpHbIe B3aUMOIEUCTBUS.
OpueHTallMOHHOe, WHIYKIIMOHHOE, JIUCIIEPCUOHHOE
B3a1IMOJICCTBUSL.

XuMuyeckas
TepMOAMHAMMKA U KHHETHKA

CkopocTh XMMUUECKUX peakiuid. Ee koanuecTBeHHOE
BbIpakeHre. DaKTOphl, BIUSIONIME HA CKOPOCTHb
XUMUYECKUX  peakuuil. 3aBUCUMOCTh  CKOPOCTH
peaxkiuyu OT KOHIIEHTPALUM PEearupyrolinuxX BeEIIeCTB.
3akoH peicTByrommx Macc. Ero npuMeHenue st
FOMOTEHHBIX UM TeTeporeHHbIX cucreM. KoHcraHTa
CKOpOCTH peakuuu. BiusHue ¢daxTopa MOBEPXHOCTU
Ha CKOpPOCTb peakUuu B TETEpPOTeHHON cpee.
3aBUCUMOCTb CKOPOCTU PEAKLIMU OT TEeMIEePaTyphl,
TeMIlepaTypHbIid KoddduireHT peakuuu. [Tonstue 0o
AKTUBHBIX  MOJIEKYJIaX W JHEPruM  aKTUBAIUU
npotliecca.

Kartanu3. BausHue kaTtaiu3aTopoB Ha CKOPOCTH
peaKIuu. Buper KaTaausa: TOMOTEHHBIH,
FeTEPOTEHHBIA, ABTOKATAJIM3, MOJIOKUTEIIbHBIN U
OTpULIATEIbHBINA,  TOHSTHE 00  UHrUOUTOpaX.
Hcnonp3oBanue katajau3a B MPOMBIIIIEHHOCTH. Poib
KaTaJIU3aTOPOB B OMOJIOTMUECKUX ITpOLIeccax.
HeoOpaTtumbie 1 oOpaTUMble XMMHUYECKHE PEAKIIUU.
VYcnosus 00paTuMOCTH u HEOOPATUMOCTH
XUMHUYECKUX MPOIECCOB. XHMHUYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paHoBecus. [Ipunumn Jle
[Matenbe. CmenieHne XUMUYECKOTO PABHOBECHUSI MPU
W3MEHEHUU KOHILEHTPALMM PEArupyronux BeEIIECTB,
JnaBjieHuss W TeMmrepatypbl. Kartamuzatopsl B
0o0paTUMBIX  Mmpollecca.  3HAYEHHE  Y4YEHUS O
XUMUYECKOM PABHOBECUM U CKOPOCTH XHUMHYECKHUX
peaxkiui Jisl ynpaBIeHUs] XUMUYECKUMU MTPOIECCAMMU.
OCHOBHBIE TMOHSITUSI XUMHUYECKONW TEPMOJIMHAMUKHU:
CUCTEMA, €€ COCTOSIHUE U BU[bI, TEPMOJIUHAMUYECKUE
nmapaMeTpbl M TMPOLECChI, (PYHKIMU COCTOSHMSI.
TeroBble 3h(HEKTH XUMHYECKUX peakiuii. TermroTsr
o0pa3oBaHUs XUMUUECKNX coenuHeHni. 3akoH ['ecca.
H3menenue BHYTpPEHHEH SHEPTUHU CUCTEMBI.
Ourtanenus. Ilonstue o006 sHTponuu. WM3ob6apHo-
n30TepMuYecKuil noreHuuan (3Heprus ['md6o6ca). Ponn
SHTAJBIIUMHOTO ¥  SHTPONMUUHOTO (PAKTOPOB B
HAIlPABJICHHOCTU  MPOLECCOB  MPU  PA3JUYHBIX
YCITOBUSIX. CraHmapTHbie 3HAYEHUS
TePMOJAUHAMUYECKUX MTapPaMETPOB.




PactBopsr, TO/]

CrnocoObl  BBIpQKEHHMSI KOHIIGHTpAllMil pacTBOPOB.
Konuenrpauusi pactBopoB. CrnocoObl BbIpaKeHUS
KOHIIEHTpAIIMU pacTBOPOB. [IpolieHTHas, MoOJIsIpHas,
HOpMaJIbHasl, MOJISUTbHAsE KOHIICHTpamus. Pacdersr
U1t MIPUTOTOBJICHUS pacTBOpOB pa3IMuHON

KOHIIEHTPALUH.
ONEeKTpPOIUTBl M HE3JIEKTPOIUThL.  PacTBOpHI
HE3JIEKTPOJIUTOB. CaoiicTBa pa30aBIeHHBIX

pactBopoB. 3akoH Payns. OcmoTuueckoe AaBieHUE.
3akon Bant-['odda. M3oToHnuecknit kKoappuineHr.
MexanusMm npoiecca pactBopeHus. ConabBatanus npu
pactBopeHun. KoaphulMeHT pacTBOPUMOCTH, €To
3aBUCHUMOCTb OT TeMIlepaTypbl. HachimeHHbie wu
MIEPECHIIIIEHHBIE PACTBOD, YCIIOBUS UX YCTONYUBOCTH.
OnekTpoiauTbl. OCHOBHBIE  TOJIOKEHUS  TEOPUU
NMEKTPOIUTHIECKOMN JTUCCOIUALINY. MexaHuszm
JMCCOIMAIIMN  BEIIECTB C  PA3JIMYHBIM  THUIIOM
XUMUYECKON CBsI3U. POJTb TTONSPHBIX MOJIEKYJT BOJIBI B
mpoleccax IUCCOLMAIMA U HMOHU3AIMU  BEIIECTB.
Crenensp aeKTpoauTHUUecKoil nuccounanuu. CuibHbIe
n ciabble 37eKTPOJUTHI. PDAKTOPHI, BIUAIONIME HA
CTeNeHb  Aucconuanuu.  IIpuMeHeHMe  3aKoHa
JEUCTBYIOIIUX MACC K TPOIECCY TUCCOIUAIINU CIIa0BIX
anekTpoiutoB. KoHcTaHTa mucconuaiuu, cMeEIeHue
JUCCOIMAIIMU  CITAa0BbIX  JJIGKTPOJIUTOB.  3aKOH
pa3baBieHuss. KUCIIOTBI, OCHOBaHUS W COJU B CBETE
TEOpUH AIEKTPOIUTHICCKOM JTACCOITAITUH.
CryneHuaTtass  JAUCCOILMALINS. [TpoTonuTuueckas
TEOPHUs KUCIOT U OCHOBAHMIA.

DNIeKTpoJuTUYECKass Auccolanusi Boabl. MonHOe
MpoU3BeJcHNE BOJABL. BiusHMe TeMmepaTypbl Ha
porecc JUccon Al BO/IbI. Bopoponnsiii
nokasarteiib. PaBHOBecue B HACBIIIEHHBIX pacTBOpax
MaJIOPaCTBOPUMBIX  3JIeKTpoiuTOB. [IpousBenenue
pacTBOPUMOCTH. VYcnoBus 00pa3oBaHud u
pacTBOpeHUss ocajakoB. Peakmum B pacTBopax
aNeKTposuToB. HampaBlieHHOCTh OOMEHHBIX pPEaKIIUi
B pacTBopax annekrponutos. [IpaBuno beproe.
Peakimun runponusza. I'maponus cojen. Paznuunbie
clIlydau TUApoOJM3a cojiei. Peakius cpeabl B BOJHBIX
pactBopax coiyieit. OOpaTuMbIli U HEOOpaTUMBIH
rugponn3 coseid. CTerneHb W KOHCTAHTA THAPOJIM3A.
DaKTOPHI, CMEIIAIOIINE PABHOBECHE TUIPOIIU3A.
JucniepcHble cucTeMbl. XapaKTepUCTUKA AUCHEPCHBIX
CUCTEM W UuX Kiaccuukamnus. B3pecw (cycneH3uw,
OMYIIbCUH), KOJUIOMAHBIE  PACTBOPBI, HUCTHHHBIC
PacTBOPBHI.

Komtounnsie pacTBOpbl Kak MHUKPOTETEPOTEHHbIE
cuctemMbl. OOmiasi XapakTepUCTHUKA KOJJIOUIHBIX
cucreM. CTpoeHUE KOJUTOUIHOW YacTulbl. [BOWHOM
3JIEKTPUYECKUN CITOM.

Kunernueckass ¥ arperaTuBHasi  yCTOMYMBOCTH
KOJUTOUJIHBIX cucTeM. CBOMCTBA KOJUIOMIHBIX CUCTEM:
ONITUYECKHE, MOJIEKYJISIPHO- KUHETUYECKHE,




JIEKTPUYECKUE.  YCTOMYMBOCTD M KOAryJsius
KOJUIOWJHBIX cucteM. Koarynaums 31eKTpoJIMTaMy,
KOJUTOUaMU, TIOJ IeHCTBUEM (PU3NIECKHX (aKTOPOB.
Crioco0sbI moTyueHus! KOJUTOUIHBIX CUCTEM.

OBP u snekTpoXxumMuyeckue
MPOLIECCHI

Crenenp okucieHus. Peakuuu, npoTrekamomme ¢
U3MEHEHHEM U 0€3 M3MEHEHMS CTENEHU OKMCIEHMS
aTOMOB 3JIEMEHTOB. OxucauTenpHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA 3JIEMEHTOB M HX
coenuHeHuii B cBere llepmogmueckoro 3akoHa.
BaxxHeiilnue  OKHUCIUTENIM U BOCCTAHOBMTEIIH.
Knaccudukanus oxuCIUTEIbHO- BOCCTAHOBUTEIBHBIX
peakui: MEXMOJIEKYJISIPHbIE, BHYTPUMOJIEKYJISIPHBIE,
peakuuu JUACIIPOIIOPLIMOHUPOBAHUS. ITpasuia
COCTABJICHUS]  OKHUCJIIUTEIIbHO- BOCCTAHOBUTEIBHBIX
peakuuii. MeToabl 3JEKTPOHHOIO M 3JIEKTPOHHO-
MOHHOrO OanaHca. Pomp cpenbl B NIpOTEKaHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ITPOLIECCOB.
ITonsarue 0 rajlbBAHUYECKOM JJIEMEHTE.
Bo3HukHOBEeHHME CKauka IIOTEHLMala Ha TIpaHULE
METaJUI- pACTBOP. BOAOPOAHBIN 3JIEKTPOJ CPaBHEHUS.
CranpaptHbele 31ekTpoanble mnoTeHuuansl (COII).
3aBUCUMOCTD 3JIEKTPOAHOIO MOTEHLMAIa MeTajlla OT
KOHLEHTPALMM €ro MOHOB B pAacTBOpE. YpaBHEHHE
HepHcra. DneKTpoXuMuyecKui psifi  HaIlpsKEHUH
MetauioB.  OJIC  rambBaHUYECKOIO  3JIEMEHTA.
OKHUCIUTENBPHO- BOCCTAHOBHUTEIIbHBIE IPOIIECCHl B
IpUPOJIE U Ha INPOU3BOJACTBE. OJJEKTPOJIM3 KaAK
OKHCIIUTEIBHO- BOCCTAHOBUTEJIbHBIN Ipo1Lecc.
DNeKTpOon3  pacIuiaBOB.  DJIEKTPOJU3  BOIHBIX
pacTBOPOB  KHUCIIOT, IIEJIOYEH, COJIEM U €ro
MPAKTUYECKOE 3HAUYCHHUE. 3aKOHBI 3JIEKTPOJIU3a.
Koppo3sus. Buael koppo3uun. XumMuueckass KOppo3us.
DIIEKTPOXUMUYECKAST KOPPO3Usi. MeTOIbl TPUMEHSIOT
JUTSL 3ALUTHI OT KOPPO3UU. DIEKTPOJIU3 B paciljiaBax 1
pacTBopax. DJIEKTPOAHBIE MPOLECCHl. DJIEKTPOIU3 C
pAacTBOPUMBIM  AHOAOM.  3aKOHBI  3JIEKTPOJIM3A.
Koppo3uss OLMHKOBAHHOIO U JIy’)KEHOT'O JKEJe3a.
Koppo3sus B HeiTpanbHol cpene. Ponb kucinopona B
Koppo3un  MetayuioB.  [leiictBue = MHruOMTOpa
KOPPO3UH.

Kommiekcurie
COEIMHEHUSI

[lonatTne 0  KOOPAMHALIMOHHBIX  COCIMHECHUSIX.
BuyTpennssss u  BHemHssS  cdepa  KOMIUIEKCA,

KOMILJIEKCOOOpa30BaTEIb, JIUTAH/IbI,
KOOPAMHALIMOHHOE YHCIIO, 3aPsJ KOMIUIEKCHOTO MOHA.
Knaccudukarnus KOMIUJIEKCOB. Howmenxkiatypa.

XUMHYECKasi CBSI3b B KOMIIIEKCHBIX COEAUHEHUSX.
M3omepusi KOMIUIEKCHBIX coenuHeHu. PaBHOBecue B
pacTBOpax KOMIUIEKCHBIX coeauHeHMH. Jluccounanus
Ha MOHBI BHEIIHEH U BHYTpeHHeH cdepsl. KoHcranTa
HECTOMKOCTH KOMIUIEKCHBIX coequHeHul. Peakuum c
y4aCTHEM KOMIUIEKCHBIX coeluHeHuil. [Ipumenenue
KOMIIJIEKCHBIX COEUHEHUN, HAXOXKIECHUE B IIPUPOJE.

Metauel

MeTajyInyeckoe COCTOSIHHE BEIIECTBA: OCHOBHEIE




MpU3HAKW, 30HHAS TEOpHs, MeTaJUIMYecKasl CBS3b.
OCoOEHHOCTH  3JIEKTPOHHOTO  CTPOEHUS  aTOMOB,
CIIOCOOHBIX K OOpa30BaHUI0 METAJUTMUECKON CBSI3H;
MOJIOKEHUE JITHUX DJIIEMEHTOB B  IEPUOIUYECKON
cucreMe. THUITBI KPUCTAIUTMIECKUX PEIICTOK METAJIIOB.
ITousatne o Metayuinueckux croraBax. OoOmue
(dbusnueckue cBoiicTBa MetauioB. O0IIMe XUMUYECKHE
CBOMCTBA METAJUIOB. BakHeWIne MeTOIbl MOIYyYEeHUS

METaUI0OB U3  PYI. [Tomyuenne  MeTaioB
9JIEKTPOJIN30M PACILUIABOB M PACTBOPOB. DJIEMEHTHI
TJIaBHOU MOATPYIITBI I TPYIIIIBL. OO0mmas
XapaKTepUCTUKAa AaTOMOB 3JIEMEHTOB M MPOCTHIX
BEIIIECTB. [IpaBuna  xpaHeHMs W TEXHHUKaA

O0e3omacHOCTH  TOpu  paboTe CO  IIETOYHBIMU
MetajiamMud.  CrmocoObl  TMOJYYEHHsS  IIEJIOYHBIX
MetaioB. CBoiicTBa, MOJy4YeHHME W IPUMEHEHUE
OCHOBHBIX  COEAUHEHMH  IIEIOYHBIX  METAaJIOB:
TUJPUNIOB, OKCHUAOB, THUAPOKCUIOB, MEPOKCUIOB,
coner. DOnemeHTsl riaaBHou noarpynmsl I, III, IV
rpynm. OO0masi xapakTepuCTUKa aTOMOB 3JIEMEHTOB,
MPOCTBHIX BEIIECTB, UX (PU3UUYECKHUX U XHUMHUYECKHUX
cBoiicTB. Ilonyuenue npocteix BeriecTB. CoequHEeHUs
3JIEMEHTOB:  TUAPHUIbBI,  OKCHUIbl,  THUIPOKCHU[IBL,
MepOKCUIbl, conu. MX TmojlydeHue, XUMHYECKUE
cBoiictBa. JKecTKOCTh BOJABI U  CIIOCOOBI  €e
yCTpaHEHHS. Ounctka  BOABI C  TIOMOIIBIO
MOHOOOMEHHBIX cMoJ. AjroMuHUN. DU3nNUeckue u
XUMUUYECKHE CBOWMCTBA, MOJyueHUue. AJTIOMUHOTEPMHUS.
[Tpumenenue aqoMuHMs U ero criaBoB. Iloaydenue u
CBOWCTBA  BAXHEHUIIUX  COEAUHECHUW  AJFOMUHUSL:
OKCHJA, TUIPOKCHUIA, THIPOKCOATIOMUHATOB, COJIEH,
WX TpaKTUYECKOe MpuMeHeHue. ['epmaHuii, OJI0BO,
CBHHEIl M HUX COCAUHEHMS. AJUIoTpomus. 3alura
OKpYXXaIoIel cpeapl OT pacHbUICHUS COEAUHEHUIH
TSDKENIBIX METAJUIOB. DJIEMEHThI MOOOUYHBIX MOATPYIIIT
MEPUOANYECKON CUCTEMBI. OcobenHoctu
INEKTPOHHBIX CTPYKTYyp d- um f- smemenToB. HMx
MOJIOKEHUE B Iepuoauyeckoil cucreme. CpaBHeEHUE
CBOWMCTB aTOMOB, IPOCTBIX BEIECTB U COCAUHECHUI
9JIEMEHTOB  TJIaBHBIX M  MOOOYHBIX  MOACPYMHIL.
Muoroobpa3ue cTeneHeld OKHUCIEHUS, MPOSBIISIEMbIX
aToMaMu 3JIEMEHTOB MOOOYHBIX MOITPYIIIL.
CKIIOHHOCTH d-3IEMEHTOB K KOMIIJIEKCOOOPa30BAHUIO.
Baxneiiiue coenuHeHUs Meau, IIMHKA, XpoMa,
Maprasia, xeiesa, KooaiabTa, HUKEJIs.

Hewmerauiel

Bonopon, pacnpocTtpaHneHnue B mpupoe, 0COOEHHOCTH
MOJIOKEHUsT B TMepuoauueckoil cucreme. CrocoObl
MOJIyYEHHUs] BOJAOPOIA, ero GU3NYeCKue U XUMUUECKHE
cBoiicTBa. Bona, ctpoenue, puznueckue U XUMUUECKUE
cBoiictBa. Bona B mpupone. CriocoObl OUMCTKH BO/IBI.
IIpobrmema uymcroit Boawl. [lamorensl. QOOmas
XapaKTEPUCTHUKA AaTOMOB 3JIEMEHTOB M IPOCTBIX
BemecTB. Mertoasl  monydeHus. Duszmyeckue U
XUMHUYECKHME CBOWCTBa rajnoreHoB. IlpumeHnenue




rajJoreHoB M uX coeauHeHuil. OxpaHa OKpYyKarolleu
cpenbl OT 3arpsisHeHU  xjiopom. [loHsitue o
npeneabHo  gomyctumbix  KoHueHtpamusax (ITK)
BPEIHBIX BEIIECTB. DJIEMEHTHI IIaBHOM MOArpynmsl VI
rpynmbl. OOmasi XapakTepucTUKa aTOMOB 3JIEMEHTOB
n npocThix BemectB. Kucmopon, mnosydenwue,
¢usnueckue U xumuyeckue cBoicTBa. OKCHABI.
Amnorpornusi  kucimopoma. O30H, ero CBOWCTBA,
noixydyeHue, obpaszoBanue B mpupone. Ilpumenenue
KHUCIIOPOA. [Tpobnema YUCTOTO BO3/yXa.
[Tepoxcuapl, ux npumeHeHue. Cepa u ee COeIUHEHUS.
Bonopoansie u kucimopoansie coenuHenus cepol. [TJIK
cepoBogopoaa u okcunaa cepol(1V). Cepnas kucinora u
ee cBoiictBa. Conm cepHOM KUCIOTHL. TuocepHas
KHUCIIOTa, TUOCYJIb(GATHI, UX MPAKTUYECKOE 3HAUYCHHE.
DneMeHThl TJ1aBHOW moarpymmsl V rpymmbl. OO0mas
XapaKTepUCTUKA 3JIEMEHTOB M TIPOCTHIX BEIIECTB.
A30T, HaxoOXXJI€HUE B TPUPOJIC, METOJBI IOJYUCHHS
(busnueckue U XUMHYECKUE CBOMcTBa. [IpumeHeHwue.
Bonopoansie COCTMHEHU S a3oTa. AMMUax.
Kucnopoansie coenunenus: azora. OKCUIbl a30Ta, UX
poib B 3arpsisHeHWH atMmocepbl. A3zoTHcTas U
a30THAasl KHUCIOTBI M UX COJU. B3aumopjencreue
a30THOM KHCIOTBI C MeTaUlaMd M HeMeTalIaMHu.
[TpoGnema cBs3aHHOTO a3oTa. A30THBIE YIOOpEHMS.
®dochop u ero coemuHeHus. DochuH, Gochuab.
Oxkcunel  dochopa. DochophHas, dochopucras,
(dbochopHOBaTUCTASI KUCIIOTHI U X COJIU. ["ajioreHuanI
tdbochopa. DochopHbie  ynoOpeHUs.  DIEMEHTHI
miaBHo  moarpynmbel IV rpynmel.  O6uias
XapaKTepUCTUKA AaTOMOB JJIEMEHTOB U IPOCTHIX
BEIIECTB.  YIJIEPOA W €ro  HEOPraHMYECKUe
COEIMHEHUS. AJUIOTPOIHbIE MOAU(PUKAIIMU YIIIepOIa:
rpadur, anaMmas, KapOuH, MoaukymysiaeH. KapOumpbl.
Oxcuapl  yriepona. @OU3HOIOTHMYECKOE  JIEHCTBUE
okcuna yriepona(ll) u Mepbl mpe1oCTOPOKHOCTU TTPU
pabore ¢ HHUM. YTroJpHasE KHUCIOTA U €€ COJIU.
CununpHast  kucnota. uwanuapl.  CoeauHeHUS
yriaepoja ¢ rajoreHamMu. KpemHuii u ero coequHeHus.
KpemneBas  kucmora u  cwiukatel.  Crekio.
HckyccTBennble cruimnkaThl. CHITaHBI.

OOmiast xapakTepucTuka u
KjaccuuKanus METOJI0B
aHaau3a

CylHOCTh TUTPUMETPHUUECKOTO aHaau3a. Beipaxkenue
KOHLEHTpAaLMu pacTBOpoB. McxomHble BelecTBa U
TpeOoBaHUS K HUM. TpeOoBaHMS K peakusM,
UCIOJb3yEMBIM B  TUTPUMETPUUYECKOM  aHAJIU3e.
OcHoBHBIE mpueMbl TUTpoBaHUs. CraHOapTHBIE
pacTBOpBI, craHAapTu3auusd. M3mepurenpHas nocyna.
Touka 9KBUBAJIECHTHOCTHU u CIIOCOOBI ee
(uKcupoBaHuUs.

Kucnotno- OCHOBHOE TUTPOBAHMUE. Touka
HEUTPAJIBHOCTU M KOHEYHas TOYKa TUTPOBAHUS.
KpuBele  tuTpOBaHUA. Komiuiekcomerpuueckoe
TUTPOBAHMUE. Teoperuueckue OCHOBBI
KoMJIeKCOHOMeTpuH. KowmIuiekconsl, TpuiloH b u




apyrue. KOHCTaHTBI YCTOWUYMBOCTH KOMILJIEKCHBIX
COEIMHEHU.

OKHUCIUTENBPHO- BOCCTAHOBUTEIBHOE  TUTPOBAHMUE.
Knaccuduxarms METO/0B PEAOKCUMETPUMU.
OKHCIUTENBPHO- BOCCTAHOBUTEIBHBIE ITOTEHIUMAIBI U
HampaBJIeHME  IpoTekaHuss  peakuuid.  Kpussele
TUTPOBAHUSA B METOJax PEAOKCUMETPUMU.
dukcupoBaHHe TOUYKHU SKBUBAJICHTHOCTH.
Nupukatopsl. Kiaccupukauus WMHANKATOPOB IO
TEXHUKE TIPUMEHEHUs, OOpPaTUMOCTH, MO THILY
XUMUYECKON PEAKIUHU, 110 XUMHYECKOMY CTPOEHUIO.
Teopun WHIMKATOPOB: HOHHAS W XPOMOQOpHas.
Be160op mHaukatopoB. MHIMKATOPBI AJISI KUCIOTHO-
OCHOBHOI'O 51 KOMIUIEKCOHOMETPUYECKOTO
TUTPOBAHMUSI.
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I'paBumMmeTprueckuii aHamus

CymHocTh rPaBUMETPUUYECKOTO aHaIu3a.
Ocaxgaemas M rpaBumerpuueckas (opma ocaika.
Ocankn KpucTauIMyeckue U amopdHbie. MexaHu3M
oOpa3oBaHus ocaaka. PacTBOpHUMOCTh OCaIKOB.
TpeboBanust kK ocagkaM B KOJUYECTBEHHOM aHAJIM3E.
Bri6op ocanurens, koiauuectBo ocaautens. IlomHora
OCaXIeHUs.  BnusHue  OJHOMMEHHBIX  HMOHOB,
MTOCTOPOHHUX 3JIEKTPOJIUTOB, KOMILJIEKCO-
obpasoBareneli, TemrnepaTtypbl, pH Ha pacTBOpUMOCTb
ocanka. CoocaxaeHue, aacopOLMsT M  OKKIIO3MSL.
Ornepanun TpaBUMETPUUYECKOTO aHamm3a. PacyeTsl B
rPaBUMETPUUYECKOM aHAJIN3e.

11

TutpumMeTpuueckuii aHaau3

XpomaTtorpadgusi Kak METOJ pas[elieHHsl, OUUCTKU U
OTIpE/ICIICHHUSI BEIIIECTB. [MpuHIMT MeTOo/1a.
Knaccudukamms xpomatorpaguieckux MeETOO0B IO
arperaTHOMy COCTOSIHMIO CMECH, [0 MEXaHU3MY
pasneneHusi, no popme MpoBeneHus. XapaKTepUcTHUKa
XpoMaTorpauueckux MeTOoJ0B. AACOpPOIMOHHAS,
pacrpenennTenbHas, TOHOOOMEHHAasl XxpoMaTorpadus.
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Xpomarorpadudeckue
METO/IbI AHATIN3a

OOmiass XapakTEepUCTHKA CIIEKTPAJIbHBIX METOIOB
aHanu3a u ux kiaccuduxamusa. CrnexkrpaiabHas JIMHUSA,
cnexktp. IIpUHIMIBI aHAJIUTUYECKOH ONMTHUUYECKOU
CHEKTPOCKOIIHH. CnexTpsl HCITyCKaHUS u
nornomeHusi. dDoToMeTpruyecKkre METOAbl aHAIM3a.
DOTOKOIOPUMETPUS U CHEKTPOHOTOMETPHS. 3aKOH
Bbyrepa- JlambepTa- bepa, rpaHuIlbl ero MpUMEHHS.
OnTuyeckass IUIOTHOCTh — pacTBopa.  MOJSpHBIA
ko3 durment noromeHuss. @akTOPHI, BIUSIOMNE HA
U3MEPEHUSI. BusyanbHas KOJIOPUMETPHSL.
ITpurorosnexnue CTaHJIAPTHBIX cepuil.
dotosrieKTpoKkoopuMeTpus. [lpuHuun nencTBus
(hOTOINEKTPOKOIOPUMETPA. ITocTpoenue
rpagyupoBoyHOrO rpaduka. Bwibop cBeTodummbTpa.
Bei6op konnenrpanuii. [lpumenenue meroza.

Pedppakromerpus. CymHocth Metonma. Ilokaszartenb
MpEIOMJICHUSI, OTHOCUTEIbHBIA U  aOCOJIOTHBIM.
3aBUCUMOCTh MoKaszarerns MPETOMIICHUS oT
KOHUEHTPALMU, TEMIEPATyphl, IUIOTHOCTH, JJIMHBI




BOJIHBI M  BHYTPEHHEW CTPYKTYphl  BeIECTBA.
MonekynsapHas pedpakiusg. YpaBHenue JlopeHia-
JlopeHnrua. PedpakTomerpuueckue U3MEPEHUS.
Pedpaxromerpsl. [Ipumenenmne pepakToMeTpun.
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CHGKTpOCKOHI/I‘JGCKI/IG
MCTOIbI aHaJIM3a

Konpykromerpus. nekTpuueckass MNPOBOAUMOCTH
pacTBOpoB. YaenbHas MHpoBoauMocTh. llocTrosHHas
INEKTPOXUMUUECKON  sUeKU, €€  OINpeIesieHHeE.
CrangapTHbie pacTBOPBI. DOKBUBAJICHTHAS
JJIeKTpUYecKas IIPOBOJIMMOCTh
Konnykromerpuueckoe TuTpoBaHue. OrmnpeneneHue
TOYKM  9KBUBAJIEHTHOCTHM MO  3JIEKTPUUYECKOU
npoBoauMocTu. KpuBbie TUTPOBAHUS.
[Torenunomerpusi. CylmHOCTh METOJA. YpPaBHEHHE
Hepucra. DnekTpoapl. DJIeKTPOAHBIE IOTEHIIMAIIBI.
Tumnbr AJIEKTPO/IOB, TpeOOoBaHUS K HUM.
NuaukatopHbie AIEKTPOIBI: XUHTUIPOHHBIN
NEKTPOJ,  CTEKJISIHHBIA  3JIEKTPOA.  DIEKTPOAbI
CpaBHEHMUS: KaJIOMEJIbHBIN JJIEKTPOL,
xJiopcepebpsinbii  anekTtpona.  Ompenenenune  pH
pPacTBOPOB. Bydepusie pacTBOPHI.
IToTeHunomeTpuyeckoe TUTPOBAHHUE. Kpussie
TUTPOBAHUS.

DIEKTPOTrpaBUMETPUUECKUIN METO. CymHocThb
MEeTOJla. XUMHYECKHE IMPOIIECChl MPU IIIEKTPOJIU3E.
Peakiuu, mnporekaronme Ha 3JEKTpoAax. 3aKOHbI
dapanes. DIEKTPOXUMUYECKUN 9KBUBAJICHT.
IMonspuzaunss  XxuMH4eckas, KOHLIEHTPALMOHHAas,
anekTpoxuMuueckass. DakTopel, BIMSIOLIME  HA
CBOICTBA OCAJKOB. YCIIOBUS OCAXJACHHUS OCAJIKOB.
DIIEKTPOIUTUUECKOE Pa3AeIIEHNEe METAIIIOB.
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DNEeKTPOXUMUUECKHE
METO/Ibl aHAJIN3a

Knaccudukanus TepMHYeCKMX METOJIOB aHAIM3a.
TepmorpaBumeTpus. HuddepeniimanbHo-
TEPMUUECKUI aHaJIu3. Kanopumertpusi.
dunaromerpus.
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Tepmuueckue METObI
aHan3a

TepMuueckue MeTOIbl aHAIU3A. Te€pMOrpaBUMETPUS.
HuddepennmanbHo- TEPMUYECKUI aHaJIN3.
TepmotutpumeTpus. OHTAIBIIUMETPHUS.
Karapomerpus.

5.2. IlpakTuyeckue 3aHATHS

HaumMenoBaHue TeMbl

COZ[ep)KaHI/IC TCMBbI

Cnoco6ml BoIpakeHus | Konnentpauuss pacrBopoB. (CrocoObl  BBIPpAXKEHHS

KOHIIEHTPALU PACTBOPOB.

KOHILIeHTpauuu pactBopoB. IIpouenTtHas, monspHas,
HOpMaJIbHAs, MOJISZIbHAsI KOHLEHTpauus. PacueTsl mid
IIPUTOTOBJIEHUS] PACTBOPOB PA3JIMYHON KOHLIEHTPALUU.

JlabopatopHas

rnocyaa u | Texnuka  Ge3omacHocTu.  OOmMEe  cBeJeHUS O

0o0opy/OBaHME  XUMH- YECKOM | XuMUUecKOl mocyae u obopyaoBaHuu. JlabopaTopHas

nabopaTopun

nocyna. [Tocyna obiiero u cnenuagibHOTO HAa3HAUEHUS.
Mepnas nocyna. Ilocyma st mpuOIM3UTENIBHOTO U
TOYHOTO U3MEPCHUS.

I'paBumeTpuueckuil anaanus

I'paBumerpus. CTexnoMeTpuyecKue 3aKOHBI,
MIPOU3BEICHUE pPacTBOPUMOCTH, OCaXJICHHE u




PAaCTBOPCHUC OCAAKOB, paCUYCT PC3yJIbTATOB I/I3M€peHI/II>'I,
aOCOIIOTHOM U OTHOCUTEIIbHOM OIIMOKHU

TutpumMeTpUUEeCKNA aHAIIU3

KucnoTtHo- OCHOBHOE TUTPOBAHUE.
KomriekconomeTprueckoe TUTPOBAHUE. 3akoH
9KBHMBAJICHTOB, HOHHOE IIpoM3BeneHUe BOabl u pH
pPacTBOPOB, HMHIUKATOPBI, (PUKCAaHAIBI, KOMIUICKCHBIC
COCIMHEHHUsS,  KOHCTAHTBI  HECTOHMKOCTH;  pacueT
pe3yIbTaTOB aHAIN3a

Xpomatorpaduueckue  METOJIbI
aHaIM3a

IereporeHHble CUCTEMBI, MMOBEPXHOCTHBIE CBOWMCTBA U
agcopbius, KodPUIUEHT pacnpeneieHus; pacuer
pe3yIbTAaTOB AHAIHN3A

CHCKTpOCKOHI/I‘{CCKI/Ie METOAbI
aHaJIu3a

DOTOINEKTPOKOIOPUMETPHSL: KBaHTOBasI Teopus
U3JIyUeHUsl, CICKTPbl UCIyCKaHWs, TOTJIONICHUS U
paccerBaHUs, BOJIHOBBIE CBOWCTBAa CBETa; pacueT
pe3yIbTaTOB aHaAlM3a, ITOCTPOCHHE KaATMOPOBOYHBIX
rpadguKoB. PedpakTomerpusi: MpesioMJIEHUE u
JIUCTIEPCHSI CBETA, PACITPOCTPAHEHHUE CBETA B PA3IIMUYHBIX
cpenax); pacueT pe3yJIbTaTOB aHAIM3a

BHCKTpOXI/IMI/I‘-IeCKI/IC METOAbI
aHaJIn3a

[TotennmomeTpus. DIEKTPOIHBIC MTOTEHIUATTBI,
ypaBHEHHE Hepucra, 3aKOHBI AJEKTPOJIN3a,
OKHCIIUTENIbHO- BOCCTAHOBUTEJIbHBIE MPOLIECCHI,
OydepHble CUCTEMBI U UX 3HAYEHUE; PACUET PE3YJILTATOB
aHam3a, mocTpoeHue rpapukoB. KoHIyKTOMETpHS.

5.3. JIaGopaTopHble 3aHATUS

HaumMenoBaHue TeMbl

Coz[epx(aHI/Ie TCMBbI

CKOpOCTh XUMUYECKUX PEAKITUN.
XHUMUUECKOE pAaBHOBECUE

3aBUCUMOCTh CKOPOCTH pEaKLMU OT KOHLEHTpalUuU
pearupyrommx BellecTs. BiusgHue TtemmepaTrypel Ha
CKOPOCTb peakuuu. BiusiHMe BEIMYMHBI MOBEPXHOCTH
pearupymomux BELIECTB Ha CKOPOCTb XMMHMUYECKOHN
peakuuu. BnusgHue katanuzatopa Ha  CKOPOCTH
XUMHMYECKOW peakuuu. BrnusHue Ttemmepartypsl Ha
CMEILEHNE XUMUYECKOTO PABHOBECHS.

HeoOpatumele u obpaTUMble XMMHMUYECKHUE pEaKLUU.
Xumunueckoe paBHoBecue. KOHCTaHTa XHMHYECKOTO
paBHoBecusi. [lpunuun Jle [artenbe. CMeleHue
XUMHYECKOTO paBHOBECHUS Ipu V3MEHEHUU
KOHLICHTpAllMA pPEarupyrouux BeELIECTB, [IABICHUS U
TEMIIepaTypbl. BiausHME KOHLEHTpALUUU pearupyrolnux
BEILIECTB HA CMEIIEHUE XUMUYECKOTO PABHOBECHSI.

DNEeKTPOIUTHIECKAS
JUCCOLIMAIUS

[Mousitus: AIIEKTPOJIUTHYUECKAS JUCCOIUATTNS,
3JICKTPOJIMTBI, CTENEHb JUCCOIManuu. Pasnuume B
XUMHUYECKOW  aKTUBHOCTH  CHJIBHBIX M CJIa0BIX
SIIEKTPONIUTOB. BnusiHue OJHOMMEHHOrO HOHA Ha
CTEIEHb JIUCCOLMAIIMM CITaboro 3jeKkTpoiuTa. Poib
pacTBOopHTENsT B Ipoliecce auccoruanuu. CpaBHeHUE
XUMUYECKOU AKTUBHOCTH KHCJIOT. Brusinue
OJTHOMMEHHOTO MOHA Ha CTENEeHb JUCCOLUAIINU CITa0bIX
9NIEKTPOIUTOB. Jlucconuanus coseil. IOHHBIe peakiuu.

I'mpponus coneit

lunpomus  comeit.  Knaccudukamuss — comeit 1o
OTHOLIEHNIO K Boxe. OmpezneneHue cpeiapl pacTBOPOB
coseii. BnusiHue HarpeBaHuss Ha ruaposius. BausiHue




KOHIIEHTpAalluM coiu Ha ruaponu3. (CoBMeCTHBIN
TUIPOJIN3 COJIEMH.

[Tomyuyenne u CBOMCTBA
KOJUIOUAHBIX CUCTEM

MeToapl MOJIydeHUs] KOJUIOMAHBIX cucteM. Hamuuwne
3apsaa y KOJUIOMIHBIX yacTull. [IpuunHbl KHHETUUECKOMN
U arperaTUBHON YCTOMYMBOCTU KOJUIOUJHBIX CHCTEM.
[Tonyuenune 3o01ms cepwl. IlomydeHune 3074 rUApPOKCHAA
sxenesa(lll). Tlomyuenue 307elt OGEpIMHCKON J1a3ypu C
PA3IMYHBIMU 3apSAaMU.

OKUCIINTENBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINU

OKHCIUTETbHO- BOCCTAHOBUTEIbHASL JBONCTBEHHOCTH Y
nepokcuaa BoJopona. BoccTraHOBUTENbHBIE CBOWCTBA
Woauaa  Kamusg W OKUCIHUTENIbHBIE  CBOMCTBA
NepMaHraHaTa KaJusl. BuytpumonekynsipHsie
OKHCJIUTEIIbHO- BOCCTAHOBUTENIbHBIE peakinu. Peakiu
JTUCTIPOMIOPIIMOHUPOBAHUS (caMOOKHCIIeHNU -
CaMOBOCCTAaHOBIIEHUs1). Poib cpeapl B MPOTEKAHUU
OKHCIIUTEIBHO- BOCCTAHOBHUTEIbHBIX peakiuii.
Metoauku paccTaHOBKHM KO3(D(PUIIMEHTOB B ypaBHEHUSAX
OKHUCIIUTEIbHO-BOCCTAHOBHUTEIHHBIX PEAKIIUA.

KommnnekcHbie COCOUHCHUA

Ctpoenue KOMILIEKCHOTO COeINHEHNS:
KOMILIEKCOOOpa3oBaTeib,  JIUTAHJbI, BHEIIHSS U
BHYTpEHHSISI cpepa, KOOPAMHAIIMOHHOE YHCIIO. METObI
MOJIyYeHUsI, CBOMCTBA, Kiaccudukamus, HOMEHKJIaTypa
KOMIUIEKCHBIX COeIMHEeHUM. Jluccoumanms U KOHCTaHTa
HECTOMKOCTU KOMIUIEKCHOTO coeauHenus. I[lomyuenue
COCIMHEHUN C KOMIUIEKCHbIM aHUOHOM. Ilomyuenue
COEAMHEHUN C KOMIUIEKCHBIM KaTHOHOM. I[lomyueHue
KOOPJAMHALIMOHHOTO COEIMHEHUS C KOMILJIEKCHBIMU
aHMOHOM M KaTuoHOM. KoMIIIEKCHbIE COeOUHEHUSI B
peakiusax oOmeHa. KoMIUiekCHbIE COEAMHEHUS B
OKHUCIHUTEIBHO- BOCCTAaHOBUTEIBbHBIX peaKumsix.
YCcTOoHYNBOCTE KOMIUIEKCHOTO MOHA. Peakium oOMeHa
JIATaHOAMU.

OO01me CBOMCTBA METAJLIIOB

XMMUYECKHE CBOMCTBA METAJUIOB B PEAKLHUSX C BOAOU,
pa30aBIECHHBIMU U KOHLEHTPUPOBAHHBIMU KHUCIOTAMH,
pacTBOpaMu OCHOBAHUN W COJIEH, OKHUCIUTEIbHBIE W
BOCCTAHOBHUTEIBHBIE  CBOWCTBA  METAJUIOB M HUX
coequHEeHUN. BzauMmoneicTBHe MeETAIUIOB C BOJOMH.
BzaumonelictBue MeTayuioB ¢ KuciaoTaMu. OTHoIIeHUE
METAJUIOB K pacTBOpaM OCHOBaHMM. Peakiun meraninoB
C COJISIMM.

OO01re CBOMCTBA HEMETAIIJIOB

H3meHeHne KUCIOTHO- OCHOBHBIX M OKHMCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX ~ CBOMCTB  3JJIEMEHTOB M HX
COCAMHEHUN B IIEpUOAAX M IpyIIax IEPUOIUYECKON
cucteMbl. CrocoObl  Ka4eCTBEHHOI'O  OIpPEICIICHUS
rajoreHuA-uoHoOB, cyibdaT-uona [lonyuenue Bomopoaa
JIeCTBMEM MeTajula Ha kucioTy. CBolicTBa Hoja.
BoccraHoBuTenbHbIE  CBOMCTBA TaJIOT€HOBOJOPOAOB.
OxucnuTeNbHbIE  CBOWCTBA  KUCIOPOJCOAEPKAIINX
COeqMHEHUN ranoreHoB. KauecTBeHHass peakuus Ha
rajJloreHu1- WOoHbl. ['opeHue cepbl B KHUCIOPOJE.
KauecTBennas peaxkuus Ha cynbhar-  WOH.
Jeruapatupyromme  CBOWCTBA  CEPHOM  KHUCIOTBI




(meMoHcTpanuoHHBIN). BoccTaHOBUTEIBHBIE CBOMCTBA
aMMHaKa. BzaumoneiicrBue aMMHuaKa c
XJIOPOBOZOPOJIOM (IEMOHCTPALIMOHHBIN).

ITpurorosienue

3aJIaHHBIX KOHIIEHT PN

pacTBOpoB

CnocoOpl BbIpaK€HUSI KOHLIEHTPALMH pacTBOPOB, 3aKOH
9KBUBAJIEHTOB, pacyeT KOHIIEHTPALMil pPacTBOPOB;
IIPUTOTOBJIEHUE PACTBOPOB 3aIaHHBIX KOHLIEHTPALIMIA

I'paBumeTpuueckuii ananus

I'paBumetpus. Onpenenenue 6apus B xaopuae oapus

TutrpumeTpruuecKuii aHamu3

Kucinotno- ocHoBHoe TutrpoBanue. OmnpeneneHue
coepkaHus kapOoHaTa HATPUS B paCTBOPE

TuTpumeTpUUEeCKNA aHAIIU3

Kommekconomerpuueckoe tutpoBanue. OmpeserneHne
COIepKaHUS KaJIbIIUs, MAaTHUSI, OOIIEH KECTKOCTH BOJIBI

XpomaTtorpaduyeckuii aHaIu3

pacrpeneIuTeIbHON XpoMaTorpadun

Pazgenenue cmecu KaTHOHOB MCTOAOM 6YM3X(HOﬁ

XpomaTtorpahudeckuii aHaIu3

Komonounas HUOHHOOOMEHHAA

xpomaTorpadus.
OrnpeneneHue Meau B pacTBope cyiabpara Meau

DKCTpaKIus Pasznenenune cmecu katuonoB Cu(Il), Zn(II), Mg(II),
Mn(1II), AI(I1T)

CHeKTpOCKOITNYECKUI aHAIIN3 Pedpakromerpus. Onpenenenue IOKa3aTess
IIPETIOMJIEHUS C TOMOUIBIO pepakTOMETpa

CHexTpOoCKONMUYECKHUI aHaIU3 DOTOINEKTPOKOIOPUMETPUSI. Onpenenenue

COIepKaHUS XKee3a ¢ CYIb(HOCATUIMIOBON KUCIIOTOM

9HCKTp0XHMH‘I€CKI/Iﬁ aHaJiu3a

OCHOBHOC TUTPOBAHHC

HOTGHHI/IOMCTPI/IH. HOTCHI_II/IOMCTpI/I‘ICCKOG KHCIIOTHO-

DNEeKTPOXUMUUECKUN aHAIN3a

Konnykromerpus. Kongykromerpuueckoe TATpOBaHUE

TepMI/I‘IGCKI/Ie MCTOAbI aHAJIM3a

HuddepenimanbHo-

TepMmuueckue meToApl aHaiIM3a. TepmorpaBUMETpHs.
TEPMHUYECKUI
Tepmotutpumerpus. Juranenumerpus. Katapomerpusi.

aHaJIn3.

6. CAMOCTOSATEJBHASA PABOTA

Ne | HaumenoBaHue TeMbl Coneprxanue Tembl (paszaena) TpynoemkocTh
/11 (pa3nena) B
aKaJIEMUYECKHIX
yacax
1 AMY, OCHOBHBIE | MTOATOTOBKA: OMPOCY, MTPOBEpOUYHOM padoTte |1
XUMUYECKUE TTOHITUS U
3aKOHBI,
KJTacCU(pUKALIAS "
HOMEHKJIATypa
HEOPraHUYECKUX
COEIMHEHU I
2 Crpoenue aToMa, | moAroToBKa: K TECTY, ompocy, | 3
MEPUOUYECKUN 3aKOH | coOeceoBaHUIo, JabopaTopHoil paborte;
1 XUMUYECKasi CBSI3b BblnoJiHeHuto NJ13
3 Xumuueckast MTOJITOTOBKA: K TECTY, ompocy, | 3
TepMOAUHAMUKA u | mtabopaTopHoOi paboTe, BbinoaHeHn0 /13
KUHETHKA
4 PactBopsl, TO/] IIOATOTOBKA! K TECTY, ompocy, | 3
nabopaTopHoit paboTte, BbinosHeHuo M3




5 OBP U | IOATOTOBKA: K TECTY, ornpocy, | 3

NEKTPOXUMUUECKHE nabopaTopHoiil paboTte, BbinoaHeHuo N/13
MTPOIIECCHI

6 KommiekcHeie MOJArOTOBKA: K Ompocy, JabopaTopHOH |3
COCIMHEHUST paboTe, mpoBepOUYHOI paboTe
Mertamibl MOJITOTOBKA: K TECTY, 1a00paTOpHOU padboTe
HewmeTtanmbr MOATOTOBKA: K TECTY, JabopaTopHO paboTe
Oo6mas KOHCIIEKT, cobecemoBanue, M3
XapaKTEepUCTHUKA "
KJTaCCU(pUKALIAS
METO/IOB aHaJIU3a

10 | I'paBuMeTpuyeckuii MOJIFOTOBKA K TECTY, lJabopaTopHoi paboTe |6
aHAIN3

11 | Turpumerpudeckuit MOJITOTOBKA K TECTY, JabopaTopHoii pabote | 6
aHAIN3

12 | Xpomatorpaduueckue |IMOATOTOBKA K TeCTy, JabopaTopHoil pabote |6
METO/Ibl AHAIIU3A

13 | CnekTpockonuyeckue | MOATOTOBKA K TECTY, JIabopaTopHOit paboTte |6
METO/Ibl aHAJIN3A

14 | DnekTpoXUMUUYECKUE | MOATOTOBKA K TECTy, JabopaTtopHoil pabote |6
METO/Ibl aHAJIN3a

15 | Tepmuueckue METO/IbI [ MOATOTOBKA K TECTY, KOHCIEKT 5.8
aHanM3a

7. OBPA3OBATEJIbHBIE TEXHOJIOI'U

*  METOABI YCTHOTO M3JI0KECHUS: paccKkas, 0ObSICHEHHE, JICKITUS, Oecea;

*  HarJISIHBIE METOJIBI: IEMOHCTPAIIMOHHBIA IKCIIEPUMEHT, TIPE3EHTAIINN, TEMOHCTPAIUS
MoJIeJIei, MITFOCTPpAIUs CXeM, TaOIull, rpadUKOB;

*  MeTOIbl 3aKpeIUIeHUs] M3ydaeMOoro Matepuaja: paboTa ¢ ydeOHOM JUTepaTypoi,
nabopaTopHbIe pabOThI, pEIICHUE 3a/1a4, BBIMOJIHCHHUE YITPaKHEHUIA,

*  METOIIBI CaMOCTOSTEIIbHON paboThI: paboTa ¢ yueOHOU IHMTEpaTypol, 1abopaTOpHbBIE
paboThI, pelieHne 3a/1a4, BBITTOJTHEHUE YITPAXKHEHHH, TOATOTOBKA KOHCIIEKTOB;

* METOAbl TIPOBEPKM U OLEHKM 3HAHUWA, YMEHUMWA M HABBIKOB: YCTHBIM OIPOC
(MHAMBUYATIbHBINA, GPOHTATIbHBIN), KOJUIOKBUYMBbI, CEMUHAPbI, KOHTPOJIbHbIE PAOOTHI,

CaMOCTOSITEIbHBIE PA0OTHI, TECTOBBI KOHTPOJIb, IPOBEPKA JOMAIIIHUX PadOT.
Pexomennyercs ucnonb3oBaHue HMH(POPMALMOHHBIX TEXHOJOTHMH MpPH  OpraHU3alMU
KOMMYHHUKAIIMM CO CTYAEHTaMU ISl IPEACTaBIeHUsI MH(OPMaIINK, BbIIa4d PEKOMEHIALMHI 1
KOHCYJIbTUPOBAHHUSI 110 ONEPATUBHBIM BOIPOCAM (JIEKTPOHHAs I10YTA, JIUYHBIA KaOUHET),
WCIIOJIb30BAHUE MYJIbTUMEANA-CPENICTB JIJIs IPOBEICHUS JIEKIIMOHHbBIX 3aHSATUMA.

8. OUEHOYHBIE CPEJICTBA JIJI1 IPOMEXYTOYHOM ATTECTALIUU
ITpomexyTouHas aTTecTalus o UTOraM OCBOEHUS AUCLMIUIMHBL: 3k3aMeH (1 cemecTp).
Bomnpocel k 3k3aMeny
1. Tlonsarue o matepuu. Xumudeckas ¢opMa ABKEHHUS MATEPUU. YPOBHH OpPraHU3ALNH
BEILIECTBA, U3y4aeMble XMMHUEU: aTOMbI, MOJIEKYJIbI, KOHICHCUPOBAHHBIE CUCTEMBbI. MoOJIb —
€IMHULA KOJIMYECTBA BEILLIECTBA.

2. OCHOBHBIE CTEXMOMETPHUECKHE 3aKOHBI: 3aKOH COXPAHEHHS M B3aMMOCBSI3U MAcChl U
SHEPIuy; 3aKOH MTOCTOSHCTBA COCTABA; 3aKOH KPATHBIX OTHOIIEHUI; 3aKOH ABOrajipo; 3aKOH
9KBUBAJICHTOB.

3. OKBUBAJIEHT 2JIEMEHTA, 9KBUBAJIEHT CJIIOKHOI'O BEIIECTBA, MOJISIPHASL MACCA 3KBUBAJICHTA



3JIEMEHTA U CIIO)KHOT'O BELIECTBA (OKCHAA, THMAPOKCUIA, KUCIOTHI, COIM). DKBUBAJICHTHBIN
00BeM.

4. DxcnepuMeHTalIbHOE OOOCHOBAaHME IpEACTABICHHI 00 aTome, KaK CI0XHOH cucreme.
OtkpeiTue smekTpoHa. PagmoaxtuBHOCTh. Mopenu atoma Tomcona u Pesepdopna, ux
JIOCTOMHCTBA U HEOCTATKHU.

5. KsanroBas teopus Ilnanka. KopnyckyiasipHO- BOJTHOBOHM yanu3M u3nydeHus. Teopus
aroMa Bogopozaa 1o bopy. Jlocrouncrsa u nporusopeunst moaenu bopa.

6. KgBantoBas Mopenbp aroma. BomHoBass mpupona siektpoHa. Bomnbel le bpoitns,
npuHImn HeonpeaeneHHoctu ['eitzendepra, ypaBuenue Llpenunrepa.

7. AtomHuble opOutanu. KBaHTOBBIE YHMCIIa, KaK MapaMeTphl, OMPEACISIONINE COCTOSIHHE
9JIEKTpOHA B aToMme. [JTaBHOe, OpOUTAIbHOE, MATHUTHOE KBAHTOBBIC uncia. PU3NUECKHid
CMBICII KBAHTOBBIX uKcell. CHMHOBOE KBAHTOBOE YHUCIIO.

8. 3amojiHeHME AaTOMHBIX OpOuTalleli B MHOTOJZJEKTPOHHBIX atomax. [IpuHIUIBI
3aIl0JIHEHUS] OpOUTAJIEH; MPUHIUIT HAaMMeHbIel sHepruu, npuniun [Maymu, npasuno ['yuaa,
npaBwia KieukoBckoro. DneKkTpoHHbIE (opMynsl aToMOB. EMKOCTh 3HEpPreTHMUecKuX
YPOBHEMN U NOLYPOBHEM.

9. 3aKkoH NnepruoAMYECKUX CBOMCTB XUMUYECKUX 3JIEMEHTOB. 3akoH Mo3znu. [lepuoanueckas
CHUCTEMA XMMHUUYECKUX 3JIEMEHTOB. CBs3b MOJIOKEHUS 3JIEMEHTA B MEPUOJUYECKON CUCTEME C
3JIEGKTPOHHBIM CTpoeHueM ero aroma. OCOOEHHOCTH 3JEKTPOHHBIX KOHMUIypamuit
3JIEMEHTOB IVIABHBIX U TOOOYHBIX MOATPYII. DIEKTPOHHBIE CEMENCTBA 3JIEMEHTOB.

10. CBs3b CBOMCTB XUMHUYECKUX 3JIEMEHTOB C €r0 IMOJIOKEHUEM B NMEPUOINYECKON CUCTEME.
[leppoanueckue WU3MEHEHUsI CBOMCTB XMMHUYECKUX OJJIEMEHTOB. ATOMHBIA  pajauyc,
MOHU3ALIMOHHBIN OTEHIINAII, CPOJICTBO K 3JIEKTPOHY, 3JEKTPOOTPULIATEIBHOCTb.

11. Xwumunyeckas cBsi3b. OCHOBHBbIE XapaKTEPUCTUKH CBSI3U: IJIMHA CBS3U, SHEPIUS CBS3H,
BaJeHTHbIN yroi. Tumbl xumuueckoi cBsizu. KoBasieHTHas cBsi3b. CBOMCTBA KOBAJEHTHOMU
CBSI3U: TOJIIPHOCTb, TOJISIPU3YEMOCTb, KPAaTHOCTb, HACBIIIAEMOCTb, HAIPABIEHHOCTD.
BanentHocts smemenToB. ['mOpuamszanuss aTOMHBIX opOuTaneid u ¢opMa MHOTOATOMHBIX
YaCTHLL.

12. Wonnas cBsa3b. CBoiicTtBa HMOHHOW cBsi3u. CpaBHEHHE CBOMWCTB COEIUHEHUN C
KOBAJICHTHBIM M MOHHBIM THUIIOM XMMUYECKOU CBSI3U. METaIIMYECKOe COCTOSIHUE BEIIECTBA.
Meramnunueckas cBsi3b. IIprunHa 3J1eKTpONPOBOAHOCTH METAIIIIOB.

13. MexMomnekynsipHble B3auMojelcTBUs (cuibl BaH- mep- Baanmbca) um  arperaTHble
COCTOSIHUS BellecTBa. BomopoaHble cBsi3u. BiusHue BOMNOPOJHOM CBA3M Ha CBOMCTBA
BEILIECTB.

14. DHepreTvka XMMHYECKUX HpPOLECCOB. BHYTpEHHSSI 3HEpPruss U 3HTAJIBIUS CHUCTEMBI.
3akon Tecca m ero cnencrBusi. Temtora U paboTa. DHTAIbNHUS OOpAa30BAHUS XHM.
COEIMHEHUH.

15. Ourponusa. WM3MeHeHHMe HSHTPONMU B pa3lIMUHbIX Ipoueccax. Heprus ['mb6ca.
Nzmenenne morennumana [mb66ca u HampaBieHMe XWMHUUYECKHMX IMpoleccoB. Pomb
SHTAIBITUUHOTO U SHTPOMUIHHOTO (PAKTOPOB B HAMPABIEHHOCTHU MTPOIIECCOB.

16. Ckopoctp xumuueckon peakuuu. MakTOphl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH
peakuuu. 3akoH aeicTByrommx macc. KoHcranta ckopoctu peakuuu. Biausaue daktopa
IMOBEPXHOCTU HA CKOPOCTb F'€TEPOT€HHOM peaKkIlu.

17. TemnoBbie 3((PeKThl XUMUYECKUX peakIuil. 3aBUCUMOCTb CKOPOCTH PEaKLUHUU OT
temnepatypsl. IlpaBuno Baut- I'odda. Ilonstue o0 sHeprum axTuBauu. BiausHue
Kataiau3atopa. MexaHu3M TOMOTE€HHOTO U T€TEPOT€HHOr O KaTajln3a.

18. OOpatumble U HeOOpaTUMble XUMHUYECKME peakuuu. HamnpasieHue peakuuii u
xumuyeckoe paBHoBecue. KoHcraHTa paBHOBecusd. DaKTOpbl, BIMSIONIME HA CMEIIECHUE
XMMHYECKOTO paBHOBECHS (KOHIIGHTpAIWS, [aBIIEHUWE, TEMIlepaTypa, KaTalu3aTop).
[MTpunuun Jle [laTenbe.

19. CoctaB u cTpoeHuE MOJIEKYJ BOAbI. Accolialus MOJeKys1 BoAbl. Ddu3nyeckue CBOUCTBA
BOJbI. AHOMaMM (PU3MYECKMX CBOWCTB BOJbI. XHMMHUYECKHE CBOWCTBa BOabl. Boma B
npupojie. [IpomeliuieHHOE 1 Guoaornyeckoe 3HaueHne Boibl. [Tpodiema ynMcToi BOAKI.

20. PacrBopel. Krnaccudukamus  pacTBOpoB IO arperaTHOMY  COCTOSIHUIO U
JUCTIEPCUOHHOCTU. Mexanusm npouecca pactBopeHus. ConbBaTHas Teopus MeHnzaeneena.



TennoBsie 3¢ GEeKTH PACTBOPEHUS BEIIECTB.

21. PactBopmMOCTh TBepabIX BemecTB B Boje. KoahduimeHT pacTBOPUMOCTH W €ro
3aBUCUMOCTh ~ OT  TemmepaTypbl. HaceimeHHsle  pacTBopbl.  Kpucramioruaparsl.
KoHnuenrpanust pacTtBopoB  (IpoOlEHTHAs, MOJSpHAsi, HOpMajibHasi, MOJISJIbHASA).
PacTBOpuMOCTS Ta30B. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B OT JIABJICHUS U TEMIIEPATYPHI.
22. CBoiicTBa pa30aBIEHHBIX PACTBOPOB HEIJIEKTPOIUTOB. 3aKkoHbl Payms u Bant-T'odda.
OcMoTHUECKOE TaBJICHUE.

23. Teopus 5JIEKTPOJIUTHYECKON aucconuanuu. Jduccoumanusi BeHIECTB C Pa3JTUYHBIM
TUIIOM XUMUUYECKOM CBs3U. CTeneHb 3IeKTPOJIUTHYECKON nuccounanuu. CuiibHble U clabbie
3NMeKTPOJIUTHI. DaKTOPHI, BIUSIOIINE HA CTETICHb JIUCCOIUAIINH.

24. Muccoumainus cialbIX 3JeKTpoauToB. KoHCTaHTa Aucconuanuu. 3aKOH pa30aBiIeHUsI.
Kucnotsl, ocHOBaHMS M COJIM B CBETE€ TEOPUU OIIIEKTPOJIUTUYECKON JIUCCOIMALIUU.
[TpoTonuTuuekas Teopusi KUCIOT U OCHOBAHUH.

25. DnexkTponutuyueckas auccouuanus Boabl. MMoHHoe nmpousBeneHue Boabl. BogopoaHsiit
rmokasartelib. KHCITOTHBIE 1 OCHOBHBIE (DYHKITMH BEIIICCTB.

26. PaBHOBecue B HACBILIEHHBIX  PACTBOpPaXx  MaJOPACTBOPUMBIX  3JIEKTPOJIUTOB.
[TpousBenenne pacTBOPUMOCTH. YCIOBHS 0Opa30BaHME M PACTBOPEHHUS ocaakoB. IIpaBuio
beprtonne.

27. Twapomnus coneit. Kimaccudukanms cosieil mo uxX OTHOIICHUIO K Bojie. MI3MeHeHne cpeibl
pactBopa B pesynbTate rugponusa. CreneHb rugaponusza. @akTopbl, CMELIAOINE
paBHOBECHE TMAPOJIN3A.

28. KomnouaHsie pacTBOPBI, METO/IbI IMOJIYYEHHS, CBOMCTBA. Y CTOMUUBOCTh U KOATYJISILIMS
KOJUJTOUJTHBIX CUCTEM.

29. MexaHu3M OKHCIIEHUS] M BOCCTAHOBJIEHUs. TUITMYHBIE OKUCIIMTEIM M BOCCTAHOBUTEIIN.
Knaccuduxamms OKHMCIIUTEIIPHO-  BOCCTAHOBUTEIBHBIX MPOIIECCOB. VpaBHeHus
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA.

30. IlomyyeHue O3JEKTPUYECKOrO TOKA TMPU XUMUUYECKMX peakiusx. [aapBaHUUECKHUit
sneMeHT. CTpoeHue JBOMHOIO 3JIEKTPUUECKOTO cliosi. BO3HMKHOBEHME CKauka MOTEHLHAaIa
Ha I'paHULIE METAIJI-PACTBOP.

31. Bopmopomubiii 31ekTpoj cpaBHeHMs. CTaHIapTHbIE JJIEKTPOJHbIC MOTEHIUAIBI.
VYpaBaenue HepHcra. DIeKTpOXMMUYECKUI PsiZl HANpsbKeHU meTauioB. HampaBieHHOCTD
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B pACTBOPAX.

32. Koppo3sus metaminoB. Buasl koppo3un. MeToabl 321U Thl METATUIOB OT KOPPO3UU.

33. DneKTponMn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLIECC. DIEKTPOIIN3 PACILIABOB
U pacTBOPOB. 3aKOHBI 31ekTpoau3a. [Ipumenenue.

34. OOmias xapakTepUCTUKA IIEIOUYHBIX MeTauioB. CrocoObl mojiydeHusi, pusnueckue u
Xxumuyeckue cBorctpa. [Ipumenenue.

35. OOmast XapaKTEepUCTHMKA IIEIOYHO3EMEIbHbIX MeTaioB. CrnocoObl MOJy4YeHus,
dusnueckue 1 xumudeckue ceorctea. [Ipumenennue.

36. Obmas xapakTepUCTUKA METa/UI0B MOOOUHBIX noArpyni. [lonoxkeHne B meproandeckoi
CUCTEME U OCOOEHHOCTU OJIEKTPOHHOrO cTpoeHus. CKIOHHOCTh d- 3JIEeMEHTOB K
KoMILIekcooOpa3zoBanuto. [IpumeneHue.

37. O0mas xapaktepucTuka HeMetauioB. IlojoxeHne B TEPUOJMYECKONW CHUCTEME U
OCOOEHHOCTH 3JIEKTPOHHOTO CTpoeHusl. CrocoObl MoixydeHus, GU3NUECKUe U XMMHYECKHE
cBorictBa. Ilpumenenue.

Bompocsr k 3auety (2 cemecTp)

1. Kiaccudukanus Gu3nKo- XMMUYECKUX METOAOB aHaiau3a. BUIbl M METOABI aHaju3a.
AHaJIUTUYECKHI CUTHAI.

2. Tpebosanus, mpeabsBIsIeMble K aHAIU3Y, peareHTaM, aHATMTHIECKUM PEAKIIHSIM.

3. UyBCTBUTENBHOCTh, CHEIUDUUHOCTh, HN3OUPATETBHOCTh AHAIUTHYECKUX PEaKIIUH.
[Tpenen obHapy) eHUsI.

4. CylmHOCTh IpaBUMETpUYECKOr0o aHanmu3a. Teopus ocaxkaeHus. TpeboBaHUS K OCaJIKaM.
Be160p ocagurensi.

5. Omnepanum rpaBUMETpUYECKOro aHanuza. Pacuer u B3sTHe HaBecku. OcaxIeHue,
NpoMbIBaHMe, (UIBTPOBAHUE, MPOKAJIMBAHUE ocaaka. PacueTbl B TIpaBUMETPUYECKOM



aHaJIu3e.

6. CylHOCTh TUTPUMETPUUECKOIO aHaNIM3a. TpedoBaHusl K peakuusM. Buapl 1 mpuemsbl
TUTPOBAHMUSI.

7. BblpaxxeHue KOHUEHTpaluid B TUTpuMeTpuu. Tutp. IlpuroroBieHue pacTBOPOB.
NzmeputenbHas nocyaa. CtaHaapTu3anus pacTBOPOB.

8. KucnotHo- ocHoOBHOe TuTpoBaHHE. Touka 3KBUBAJIEHTHOCTH U CIIOCOOBI €€
¢uxcupoBanus. Kpussie TutpoBanus. MHIUKAaTOPHI

9. Kowmmiekconomerpudeckoe TutpoBanue. Komrmiekconsl. Tpunon b.

10. 2KecTkocTh BOABI, BUABI KECTKOCTH. MIHIUKATOPHI /111 KOMILJIEKCOHOMETPHHU.

11. Oxcrpakumsi. Buabl skcTpakiimu. DKCTPATeHT, 3KCTpArupyeMoe BEUIECTBO, IKCTPAKT,
peaKcTpakims, pazdaBuTen. MeTonuka MPOBEACHUS SKCTPAKIIIH.

12. Xpomatorpadus, mnpuHuMN  MeTroma. Bumbl  xpomatorpaduu.  bymaxnas
xpomartorpadus. MeToauka npoBeIeHUS.

13. KomnonouHas wuoHooOMeHHass xpomatorpacdusi. HMoHooOmeHHMkH. MeToauka
MPOBEICHHUS.

14. doroxkonopumerpusi. 3akoH byrepa- JlamOepra- bepa. Onruueckas MUIOTHOCTb
pactBopa. DaKkTOpBI, BAUAIOLUIME HA ONTUYECKYIO ITIOTHOCTh. DPOTO3IEKTPOKOIOPUMETP.

15. Omnpenenenrie KOHLEHTPALUU pAcTBOpa MO ONTUUYECKOM mioTHOCTU. [Ipurorosnexue
craHnapTHbBIX cepuii. [locTpoeHnne kamuOpoBoOUHOTO rpaduka.

16. CymHocth pedpakTomerpun. IlokazaTens mpemomiieHus. BiusHME KOHIEHTpAIUU
pacTBOopa Ha MOKa3aTelb IpelloMJIeHHs. MeToauka MHpoBeneHus pehpakToMeTpruyecKux
U3MEPEHUM.

17. KonaykromeTpus. VnenbHas 3JIEKTPOINPOBOJHOCTD. Konaykromerpuueckoe
TUTPOBAHMUE.

18. TIloreHuumomerpusi. ONeKTpoAbl. THUIBI 3JIEKTPOAOB. OJEKTPOJAbl CpaBHEHUS U
U3MEPUTEIBHBIE 3JIEKTPOAbl. CTEKIISTHHBIN JIEKTPO/I.

19. Omnpenenenne pH pactBopoB noreHmoMeTpruueckuM MerogoM. Hacrpoiika pH-meTpa.
Bydepusbie pacTBopsI.

20. CymHoOCTh 3JIEKTPOTpaBUMETPUUECKOrO MeTonaa. Peakuuu, mpoTekarolue Ha
anekTpoaax. 3akoHsl Papajies. IIEKTPOXUMHUUECKUM SKBUBAJIEHT.

21. VYcnoBus ocaxaeHuss ocagkoB. DaKTOpbl, BIUSIONME Ha CBOMCTBA OCAJKOB.
DNEKTPOIUTUUECKOE Pa3/IeIeHNEe METAIIOB.

22.  OCHOBBI TEPMHYECKOTO aHAJIN3A.

9. YYEBHO- METOANMYECKOE U NTHOOPMAIIMOHHOE OBECIIEHEHUE
JANCHUITJIMHBI

a) IuTepaTtypa
1. T'enbpman, M. U. Heopranuveckas xumus : yuebHoe mocodbue / M. U. T'enbdpman, B. I1.
KOctpatoB. — 2- e m3a., crep. — Cankrt- IlerepOypr: Jlanp, 2022. — 528 c. — ISBN
978-5-8114-0730-9. — Tekcr : aneKkTpoHHbIH // JIaHb : 3J1eKTPOHHO-OMOIMOTEUHAsT CUCTEMA. —
URL: https://e.lanbook.com/book/210713 (mata o6pammenus: 02.05.2023). — Pexxum mocrymna:
JUIsl aBTOPU3. MOJIb30BATENICH.
2. ITaBnos, H. H. O0mas u Heopranuueckass XuMus : yueOHUK 11 By30B / H. H. I1aBioB. —
4-e uzn., crep. — Cankr- [letepOypr : Jlanb, 2021. — 496 c. — ISBN 978-5-8114-8579-6. —
Tekct : anextpoHHsbIit // Jlanb : 3mekTpoHHO- OuOaMoTeuHast cucrema. — URL: https://
e.lanbook.com/book/177840 (nata oopamenus: 02.05.2023). — Pexxum gocTtyna: J1jis aBTOPHU3.
I10JIb30BATENEH.
3. Kpartkuii Kypc TeOpEeTUIECKOM HEOPTaHMUECKON XUMUH : yueObHoe mocobue aiist By30B / E.
I'. T'onuapos, B. 0. Kongpammn, A. M. Xosus, 0. I1. Adunorenos. — 2-e uza., crep. —
Caukrt- IlerepOypr: Jlawp, 2022. — 464 c. — ISBN 978-5-8114-9017-2. — Tekcr:
3JIeKTPOHHBIN // JIaHb : anexkTpoHHO-OMOanoTeuHas cucrema. — URL: https://e.lanbook.com/
book/183644 (mata oOpamenus: 02.05.2023). — Pexum poctyma: Ui  aBTOPHS3.
I10JIB30BATENEH.
4. Jlabopatopusblii mpakTukyMm. Xumus. Yacte I ms crient. 21.05.02 Tpuxnannas reoisorusy/:
yueb. mocodbue / B. 1. Mutpodanona, C. A. JleckoBa; AMI'Y, UDD. — brnaropemeHck :



N3n- Bo Amyp. roc. yH- ta, 2020. — 193 c— Pexum mnoctyma:http:/ irbis.amursu.ru/
DigitalLibrary/AmurSU_Edition/11579.pdf
5.Mutpodanosa B.W., JleckoBa C.A. Xumus. JlabopaTopHslii mpakTukym Xumus. Yacte 11
[DnexTponHBIN pecypc]: yueb. mocodbue/ B. M. Mutpodanoa, C. A. JleckoBa; AmI'Y,
NDD. — brnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2021. — 52 ¢. — Pexxum moctyna: http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/11666.pdf
6.JleckoBa C.A. Xwumusi: MeTOA. YyKa3zaHUs [UIi CAMOCTOAT. pPabOThl CTYJIEHTOB
crienmaigbHocTu 21.05.02 Ipuknagnas reonorus / AmMI'Y, UD®. — brarosemenck : M3a-Bo
Awmyp. roc. yH-Ta, 2020. — 108 c. — Pexxum mocryna: http://irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/11578.pdf
7. JleckoBa C.A. Xumus: COOpHUK y4eOHO-METOIMUESCKUX MAaTEPHAJIOB ISl CIEITUAIbHOCTH
21.05.02 "ITpuknaanas reoxorus”, [DIeKTpoHHBIA pecypc] — bimarosemenck: M3a-Bo AMyp.
roc. yH- ta, 2017. — 44 c¢. — Pexum poctyna: https:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/9796.pdf

6) nporpammMHoe obecrneueHue 1 HTepHeT-pecypehl

Ne HaumeHnoBanue Onucanue
1 [Omnepamuonnas cucrema | GNU-munen3ust (GNU General Public License)
Linux
2 | http:// DnexkTpoHHO-0ubuoTeuHas cucreMa IPR books — HayuHo-
www.iprbookshop.ru/ 00pa3oBaTENbHBINA PeCypc I PEIIeHHs 3a1a4 OOyUCHUS B
Poccun u 3a pybexxom. YaukanpHas miat-¢popma bC IPR
books  oObeauHsieT  HoOBeWlMe  UHPOPMAIMOHHBIE
TEXHOJOTHMM W YUYEOHYIO JIMIICH3UOHHYIO JIUTEPaTypYy.
Koutenr OBC IPR books oTBeuaeT TpeboBaHUSIM
crangapToB Bbiciiel 1kosbl, CITIO, HOMOJHUTEIBHOTO U
nucTaHmoHHoro obpaszoBanusi. OBC IPR  books B
MTOJTHOM obbeMe COOTBETCTBYET TpeOOoBaHUSIM
3akoHoJatenbcTBa PD B chepe oOpazoBanus
3 | http:// DneKTpoHHass OwmbOmmoTeuHass cucrema «M3matenbcTBa
www.e.lanbook.com Jlanb», TemMaTHMYecKuWe TAKeTHl: MaTeMaTuka, (Qu3uka,
WHXXCHEPHO-TEXHUYCCKUE HAYKH, XMMUS
4 [9BC «Koncynprant | MHoronpodumibHbelil  obpa3zoBartenbHbiii  pecypc "Komn-
CTyJICHTa» http:// | cynmbTaHT cTymeHTa" SBISETCS ANEKTPOHHON OMOIMOTEUHON

www.studentlibrary.ru/ | cucremoit (ObC), mpenocTaBisonieil IOCTYIl 4Yepe3 CeTh
Nnrepuer k yueOHOHN muTepaType M JONOJHHUTEIbHBIM
MaTepualiaM, MPUOOPETEHHBIM Ha OCHOBA- HUM MPSIMBIX
JIOTOBOPOB ¢  mpaBooOmamatensmu. [loj- HOCTBIO
COOTBETCTBYET TpeOOBAHUSIM (dbeneparbHbBIX
FOCYIapCTBEHHBIX OOpPA30BATEIbHBIX CTAHAAPTOB TPEThE-
ro nokosienuss (OPI'OC BIIO 3+) Kk KOMIUIEKTOBAHUIO
OMOMMOTEK, B TOM 4YHCIE 3JIEKTPOHHBIX, B 4YacTu ¢dop-
MUpOBaHUS (OHAOB OCHOBHOM H  JOMOJHHUTEIBHON
autepatypsl, i1 CI10, BITO u acnupanTypbl

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U HH(HOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

Ne HaumeHnoBanue Onucanue

1 [«Koncynprant Ilmroc»: | KomneroTepHas cripaBouHasi paBoBas cucrteMa B Poccuu.
KOJIEKCHI, 3aKOHBI, | PeannzoBaHbl Bce COBpEMEHHBIE BO3MOXHOCTHU JIJISI IIOUCKA
yKas3bl, ITOCTAHOBJIEHUS | U pabOTHI C TPaBOBOI MHGOpMaIEH
ITpaButenscTBa PO

2 | http://window.edu.ru/ Nudopmanmonnas cucrema «EmmHOE OKHO 1OCTyma K

00pa3oBaTeIbHBIM pecypcaM» COJEPKUT IJICKTPOHHbBIC




BepcUM YYEeOHBIX MaTepUAIOB M3 OHOJIUOTEK BY- 30B
pa3IMuHbIX peruoHoB Poccuu, HayyHass U MeToaudecKas
auTepaTypa.

3 | ChemSynthesis Chem Synthesis 0a3a JaHHBIX O XMMHUYECKUX BEIIECTBAX.
CoaepKXUT CCBIIKM Ha BEIEeCTBA, UX CHHTE3 U (pu3myecKue
cBoiicTBa. B nocryrme 6omee yem 40000 coenuHeHunit u 60ee
45000 ccpUIOK CHMHTE3a

4 | Google Scholar [TouckoBasi cucrema IO TOJHBIM TEKCTaM HAay4YHBIX
myOnuKanuii BcexX opMaToB U JUCITUTUIHH

5 | http://xumuk.ru DIIEKTpOHHAsT ~ CHUCTeMa, cojJepikamasi  KIIaCCHUUECKHe
y4E€OHUKHU 1o HEOPTraHUYECKOU, OpPraHUYEeCKOMH,

(bu3udeckoi, KOJJIOMJHONW M OHOJIOTMYECKOM XHUMHH,
AHAJIUTUYECKON XMMUM M MeToJaM (PU3HUKO- XUMHYECKOTO
aHaJIn3a.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE IUCHUITIINHbI
3aHsATUS 1O  JUCHUIUIMHE  MPOBOASTCS B CHCIUAIM3UPOBAHHBIX  ITOMEIICHUSX,
MPEICTABIISIONINX COO0M yueOHbIE ayAUTOPUU ISl TPOBEICHUS 3aHATUM JIEKIIMOHHOTO TUIIA,
CPYNIIOBBIX U WHIUBUIYAJbHBIX KOHCYJIbTALIMM, TEKYIIETO KOHTPOJS M MPOMEXYTOUHOMH
arrecranuu. [ns mnpoBeneHUs JIEKIUOHHBIX M MPAKTUUYECKUX 3aHATUH HCIOJIB3YEeTCs
ayAUTOPHS, OCHAIIIEHHAS TPE3eHTAllMOHHON MYJIbTUMEIUMHON TEXHUKOU (ITPOEKTOP, IKPaH,
HOYTOYK). [Jisi mpoBeaeHUs: TaOOpATOPHBIX 3aHSITHUN HCIOJB3YETCS CIeUUaIu3upOoBaHHAS
J1abopaTopusi HEOPraHMYECKON XMMUU C COOTBETCTBYIOIIUM OOOpPYAOBaHUEM, MaTepUaIaMU
U peakTuBamMu. Bce mnomemnieHus, B KOTOPBIX MPOBOJSTCA 3aHATUSA, COOTBETCTBYIOT
JIEHCTBYIOIIUM CAHUTAPHBIM U TPOTHUBOIOKAPHBIM MTPABUIIAM U HOPMaM.

Kaxnapiii  oOyuaromuiics obecrieueH MHAWBUAYAIBHBIM  JIOCTYIIOM K  3JIGKTPOHHO-
OMOJIMOTEYHBIM CUCTEMAM M K 3JIEKTPOHHON 00pa30BaTEIbHON CETH YHUBEPCUTETA.
CamocrosiTennbHass pabora 0OyYaIOIIMXCS OCYIIECTBIISICTCS B MOMEIICHUSX, OCHAIIEHHBIX
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO TOJKIIIOYEHUS K ceTH Internet u obecrnieueHuemM
JIOCTyMa K 3JIEKTPOHHON 00pa30BaTeIbHOM CETH YHUBEPCUTETA.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH

3auer

Jlexun

HpaKTH‘IeCKI/Ie 3aHATHA

JlaGopaTopHbie pabOTHI

NKP

CamocrosTenbHas paboTta

1 cem,

2 ceM,

14.0

2.0

10.0

0.0

180.8

9.0 akaj. yaca

0.2 akaz. gaca

(akam.
(akam.
(akan.
(akam.

(akam.

yaca)
yaca)
yaca)
gaca)

yaca)

OO1as Tpy10€eMKOCTh JUCHUILTUHBI cocTaBiseT 216.0 (akaz. yaca), 6.00 (3.e.)

CTPYKTYPA JTNMCLIIIINHBI

No
/o

Tema (pazmen)
JUCHUIUTMHBI,
KypcoBas
pabota
(IpoeKT),
MPOMEKYTOUHAS
aTTecTaIus

yacax)

Byl KOHTAKTHOH pabOTHI U
TPYIOEMKOCTH (B aKaJeMHUIECKIX

J

I13

JIP

NKP

KTO

K3

KonTpon
b (B
aKaJIeMHu
YECKUX
yacax)

Camocros
TEeJIbHAS
pab6ota (B
aKaJIeMuY
€CKUX
yacax)

Dopmbl
TEKYLIETO
KOHTPOJIA

yCIIEBAEMOCTHU

AMY,
OCHOBHBEIE
XUMUYECKHE
[MOHATHSA U
3aKOHBI,
KJTaccuuKarms
1 HOMEHKJIATypa
HEOPraHUYECKUX
COCTMHEHU

—lm R o0 2 o

11

TECT

CtpoeHue
aToma,
MEPUOANYECKUN
3aKOH 1
XUMHUYECKast
CBSI3b

11

tect, J13

XuMunueckas
TepMOIMHAMUKA
1 KUHETHKA

11

tect, /13,
samura JIP

PactBopsl, TO/]

11

tect, W13,
sammra JIP

OBP u
JIEKTPOXUMMYEC
KHE ITPOILIECChHI

11

TECT

KowmrexcHsie
COEIMHEHUS

11

TECT

Mertanisl

11

TECT

Hewmetamsl

12

TECT

DK3aMeH

0.3

8.7

10

O6mas
XapaKTepPUCTUKA
u
KJTaccuuranms
METO/I0B

N = =] =

13.8

TECT




aHajiIn3a

11

I'paBumeTpuueck | 2
WU aHaJInu3

13

TECT

12

Turpumerpuueck | 2 | 2
Ui aHau3

TECT, 3alUTa
JIP

13

Xpomatorpaduy | 2 |1
€CKHe METO/TbI
aHaM3a

13

TECT

14

Cnextpockomnuue | 2 | 4
CKHE METO/IbI
aHanM3a

TECT, 3alUTa
JIP

15

OnexTpoxumuyec | 2
KHE METO/IbI
aHaImM3a

13

TECT

16

Tepmuueckue 2
METO/IbI aHAIIN3a

13

TECT

3augeTr 2

0.2

Hroro 14.0

2.0

10.0 [ 0.0 02 (03 8.7 180.8

CAMOCTOSATEJIBHAS PABOTA

HaumMenoBanme TeMbl
(paznena)

CopepkaHue TeMbl (pa3jena)

TpynoeMkocTh
B
AKaJEeMUYECKUX
yacax

AMY, OCHOBHBIC
XUMUYECKUE TOHATUS U
3aKOHBI,
Knaccudukamus u
HOMEHKJIaTypa
HEOPTraHUYECKUX
COEIMHEHU I

MMoATOTOBKA K TCCTUPOBAHUTO

11

CrtpoeHue aroma,
MePUOANYECKUI 3aKOH
1 XMMHUYECKasl CBSI3b

MOJATOTOBKA: K
nabopaTopHoit paboTte; BoimonHeHno M3

TECTUPOBAHUIO,

11

XumMmnueckas
TepMOJIMHAMMKA u
KUHETHKA

MOJArOTOBKA: K
nabopaTopHoil paboTe; BbinoaHeHn0 N/13

TECTUPOBAHUIO,

11

PactBopsl, TO/]

MTOJITOTOBKA: K
nabopartopHoit pabote; BbinosHeHuo /13

TECTUPOBAHHUIO,

11

OBP u
AIIEKTPOXUMUYCCKIE
MIPOIIECChI

MOoATrOTOBKA K TCCTUPOBAHUTO

11

Kommiekcurie
COEIMHEHUS

MOATrOTOBKA K TCCTUPOBAHHIO

11

MeTtasuel

IIOATOTOBKA K TCCTUPOBAHUIO

11

Hewmerambl

MoAroTOBKA K TCCTUPOBAHUIO

12

OO1mas
XapaKTEepUCTUKA "
KJIacCU(pUKALIAS
METOJ/IOB aHaAIU3a

MoATrOTOBKA K TCCTUPOBAHUTIO

13.8




10 | I'paBuMeTpuyeckuii MOJITOTOBKA: K TeCTUpOBaHMIO, | 13
aHaJIu3 nabopaTopHoit paboTe

11 | Turpumerpuueckuit MOJITOTOBKA K TECTUPOBAHUIO 13
aHAJIN3

12 | Xpomatorpaduueckue |MOArOTOBKA: K TeCTUpOBaHMUIO, | 13
METO/Ibl aHAJIN3A nabopaTopHOil paboTe

13 | CnekTpockonuyeckue | HOATOTOBKA K TECTUPOBAHUIO 13
METO/Ibl aHAJTN3a

14 | DneKTpoXUMHUUYECKUE | MOATOTOBKA K TECTUPOBAHUIO 13
METO/Ibl aHAJIN3A

15 | Tepmuueckue METO/bI | TOATOTOBKA K TECTUPOBAHUIO 13

aHaJi3a




