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1. O01mue moj10KeHu s

JAucuunianna « XMMHUs» OTHOCHTCS K 00513aTeIbHOM YacTh y4eOHOTO TUIaHa, BXOJISIIETO B COCTaB
oOpa3zoBarenpHOU mporpamMmbl Beiciiero oopazoBanus 29.03.03 - TexHonorust moaurpaguueckoro u yra-
KOBOYHOT'O TIPOM3BOACTBA (POdHIIb - TEXHOJOT S U AU3alH YIIAKOBOYHOT'O IIPOU3BO/ICTBA).

HopmatuBHO-MeTOIMYecKOi 06a30i s pa3paboTku pabodeil mporpaMMbl Y4eOHOM TUCIIMIUIMHBI
«XUMHS» SIBISFOTCSA:

o ®denepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit deaepannu», yTBEPKICHHBIA MPHUKa-
30M MuHoOpHayku PO Ne 273-D3 ot 29.12.2012;

o [IlIpuka3z Muno6puayku Poccuu Ne 301 ot 05.04.2017 r. O6 yTBep>kKIeHUM TOPsJIKA OpraHu3a-
UM U OCYIIECTBJICHUS 00pa30BaTEIbHON AEATENBHOCTH MO 00pa30BaTENIbHBIM MPOTrpaMMaM BBICILIETO
oOpa3oBaHus - mporpaMMam OakaliaBpuaTa, MporpaMMaM CHelrainTeTa, IporpaMMaM MarucTpaTyphl.

o ®denepalibHBIA TOCYAAPCTBEHHBIN 00pa3oBaTeNbHBINA cTaHAapT Bhicuiero odpazosanus (GI'OC
BO) no nampasienuto noaroroBku 29.03.03 «Texnomnorus noaurpadguueckoro U ynakoBOYHOTO MPOU3-
BOZCTBa» (YpOBEHb OakajaBpHar), YTBEp>KIEHHBIM MpHKa3oM MuHucrtepcTBa oOpa3oBaHusa U Hayku PO
Ne 960 ot 22.09.2017;

o YueOHBIC MJIaHBI 00pa30BaTEIHLHON MPOTPaMMBI Bhiciiero oOpasoBanus Hanpasierus 29.03.03
- TexHomnorusi moaurpapu4eckoro U yrnakoBOYHOTO MPOU3BOACTBa (mpoduiib - TexHomorus m auzaiin
YIIaKOBOYHOTO MPOU3BOJICTBA), MOJArOTOBKH OaKajaBpOB 10 OYHOW M 3a04HOM GopmaM 0OyueHus, 0100-
pennbiii YuensiM coBetoM YIJITY (mpotoxon Ne 2 ot 20.02.2020) u yrBepkaeHHsbIi pekropom YIJITY
(25.02.2020).

OO6yuenue no obpazoBatenbHOl mporpamMme 29.03.03 - TexHonorus noaurpadhudeckoro 1 yrnako-
BOYHOT'O MPOU3BOJCTBA (Mpoduiib - TEXHOIOTUS U U3aliH YITAKOBOYHOT'O MPOU3BOJICTBA) OCYIICCTBIISCT-
Csl Ha PYCCKOM SI3BIKE.

2. Hepeqenb NJIAaHHPYEMBIX Pe3yJabTaTOB oﬁyqe}mﬂ Mo TMCHMIIJIMHE, COOTHECCHHBIX C IUIAaHUPYe-
MBIMHU pe3yJibTaTaMU OCBOCHUA 06pa30BaTeJIbHOI7I MporpaMmal

[InanupyeMbIMu pe3ynbTaTaMu OOyUYEHHs 110 JTUCIUIUIMHE SIBISIIOTCS 3HAHUS, YMEHUS, BIaJICHUS
W/WIN OTIBIT JESTETbHOCTH, XapaKTepU3yIOIUe 3Tanbl/ypoBHU (POPMUPOBAHMS KOMIIETEHLIMH 1 obecre-
YUBAIOIINE JOCTHKEHHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS 00pa30BaTebHOM MPOrpaMMbl B IEJIOM.

Lenab ocBoOeHUSI TMCHUIIMHBI — [TOJIydeHHE 0A30BBIX 3HAHUHN MO OOIMM 3aKOHAM XMMHH, 3aKO-
HOMEPHOCTSIM NPOTEKaHUsI XMMUYECKUX MPOIECCOB, CTPOSHHIO, PEAKIIMOHHONW CIIOCOOHOCTH HEOpraHU-
YECKUX BEIIECTB U UX BO3MOKHOT'O MCIOJIb30BaHUS B TEXHOJIOTMYECKUX MPOLECCAX.

3aga4yu AUCHMILVINHBI:

— 3aJI0)KUTh OCHOBBI €CTECTBEHHOHAYYHBIX 3HAHHM O CTPOCHUH BEIIECTB, UX CBOMCTBAaX M BO3-
MOJKHBIX B3aMMOJAEHUCTBUIX MEXKIY COOOH 1 CO BHOBb 00pa3yeMbIMU BEIIECTBAMH;

— HAy4UTh UCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH JJIs1 IPOrHO3UPOBAHUS, MOJIEIH-
pOBaHUs U IPOBEACHUSA XUMUYECKUX DKCIIEPUMEHTOB;

— HAY4YHUTh POU3BOAUTH aHAJIU3 U 00paOOTKY MOTYUEHHBIX PE3YJIbTaTOB;

— YAETUTh BHUMaHHe (POPMUPOBAHUIO HAYYHOTO MBIIIIJICHHUS;

— pa3BUTh HABBIKM PaOOTHI ¢ XUMUYECKUMH BEILIECTBAMH, XUMUUYECKON MOCyAoH, mpubopamu u
00opynoBaHUEM;

— JIaTh NPEJCTABIECHUE O TOKCHYHOCTH T€X WJIM MHBIX BEIIECTB M NPOIYKTOB, ¢ KOTOPBIMH BO3-
HUKHET He00X0AUMOCTh paboTaTh B CBOEH MPO(PECCHOHANBHOM NesTETLHOCTH.

IIpouecc n3yyeHus1 JUCUMILIMHBI HANIPABJIEeH HA (DOPMHPOBaHUE CJeayOIUX o0menpodec-
CHOHAJIbHBIX KOMIIETCHIMIA:

— OIIK-1 CriocoGeH NpUMEHSATh €CTECTBEHHOHAYUYHbIE M OOIIEMHKEHEPHbIE 3HAHUS, METObI Ma-
TEMaTUYeCKOT0 aHaju3a U MOJICIIMPOBAaHM B 00JacTH NMPo(ecCHOHANBHOM AesITeTbHOCTH.

B pe3yabTare u3yyeHust AUCHUILIMHBI 00YYAKOLIUICS JOJIKEH:

3HATh:



— OCHOBHBIE XMMHYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU MPOTEKAHUSI XMMHUYECKUX MPOLIECCOB, B3aU-
MOCBSI3b COCTaBa, CTPYKTYpbI, CBONCTB M PEAKIIMOHHON CIOCOOHOCTH XMMHUYECKHUX BEIIECTB; O XUMUYe-
CKHMX CBOMCTBAaX OCHOBHBIX KJIACCOB COCIMHEHHUM U METOJaX UX MOJIYUCHUS;

yMeThb:

— UCIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUUYECKUX PEAKIIMU JIJIsl TIIaHUPOBAHUS
Y IPOBEJICHHS TEOPETUYECKOTO U HKCIIEPUMEHTAJILHOTO UCCIIEeI0OBAHUS;

— MPUMEHSATh XUMHUYECKUE 3aKOHBI MPH pa3paboTKe, aHAN3€e, OMMMCAHUU ¥ MOJCIUPOBAHUNA METO-
JIOB U CIIOCOOOB 00€3BPEKMBAHUS TPOMBIIIJICHHBIX OTXOOB.

BJIA/I€Th:

— HaBBIKAMHM MIPOBEJICHUS XMMUUYECKOTO SKCIIEPUMEHTa U 00pabOTKH MOJIyYEHHBIX PE3YIbTAaTOB.

3. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

JlanHas yuyeOHasi AUCIIUIUIMHA OTHOCHTCS K 00s3aTeIbHBIM JUCIUILIMHAM, YTO O3Ha4aeT (opMu-
poOBaHHE B MpoIecce 00yUeHHs y OakagaBpa OCHOBHBIX OOMICTPOPECCHOHANBHBIX 3HAHUN M KOMIICTCH-
IIUH B paMKaX BBIOpaHHOTO Mpouiis U MpoPEeCCHOHATILHOTO CTaHapTa.

OcBoeHME TaHHON TUCLUIUIMHBI SBJISETCS HEOOXOMMOM OCHOBOM JUIsl MOCTIEAYIOUIETO U3YUEHUS
muctumiuH OITOIT u HanucaHus BBITYCKHOM KBaTH(PUKAIIMOHHON paOOTHI.

Hepequb 06601’16'—[1/{66”01/141/[)6, conymemeyrowux u obecneyusaemvix OZ/ICZ/;Z/II’UZL{H

O0ecreynBarone ConyTcTBYyIOLIHE O0ecrieynBaeMeble
Maremartuka OcHOBBI HH(OPMAITMOHHON KYJIBTYPbI
dusuka YyeOHasi mpakTHKa

DKomorus
Oprannyueckass XUMHS

BN E

VYKazaHHbIE CBSI3U JAMCLUIUIMHBI JAal0T OOYYaloLIeMyCsl CUCTEMHOE INPEACTaBIEHUE O KOMILIEKCE
u3ydaeMbIx JuctuiuiuH B cootrBercTBUU ¢ PI'OC BO, uto obecneunBaeT TpeOyemblil TEOpETHUUECKUN
YPOBEHb U MPAKTHUECKYIO HAIIPABJICHHOCTb B CCTEME 00y4eHUs U OyayIiel AeaTelbHOCTH BhIITYCKHUKA.

4. O0beM TUCHHUINJIHHBI B 3a4eTHBIX eIMHULAX € YKAa3aHHEM KOJINYeCTBA aKaJeMHYeCKUX 4YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa0oTy 00y4alommXxcs ¢ npemnojgaBarejemM

(10 BaaM y4eOHBIX 3aHATHIH) H HA CAMOCTOSITEIbHYIO Pa00oTy 00y4aroIuxcs

OO011ast TPyI0EMKOCTh TUCIUTLTHHBI

. Bcero akageMnuecknx 4acos
Bun yuebHoit paboTbl
ouHas (opma 3ao4Has popma

KonrakTHasi paboTa ¢ npenogaBaresieM™: 52,35 10,4
nexuuu (JI) 18 2
npaktuueckue 3anarus (113) - -
naboparopubie padboTsl (JIP) 34 8
WHBIE BUJIbI KOHTAKTHOM pabOThI 0,35 04
CamocTrosiTeJibHAsi pa60oTa 00y4aAIIUXCH: 91,65 133,6
M3yYeHHE TEOPETUIECKOTO Kypca 18 35
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 38 70
MOJITOTOBKA KOHTPOJILHON pabOTHI - 19,85
IIOATOTOBKA K NPOMEKYTOYHON aTTECTAllUN 35,65 8,65
Bua npomexKyTo4HO#M aTTecTAlMM: IK3aMeH IK3aMeH
OO0mas TPy10eMKOCTh 4/144

*KonrakTHas paboTa 00y4aromIuxcsl ¢ MpemnojaBaTelieM, B TOM YHCIE ¢ MPUMEHEHHEM IMCTaHIMOHHBIX 00pa30BaTEeNbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THNA, ¥ (M) 3aHATHA CEMHUHAPCKOTO THIIA, Ja0OpaTOpHBIC 3aHATHS, U (WMIIN)
IPYINIOBBIE KOHCYJIbTAMH, W (MJIM) HHAWBUIYaIbHYI0 paboTy o0ydJaromerocs ¢ rnpenoaaBaTeieM, a TakKe aTTecTallMOHHbIC



UCTIBITaHMS TPOMEXKYTOUHOH aTTecTanuy. KoHTakTHas paboTa MOKET BKIJIIOYATh MHBIE BUIBI yUEOHOH AEATEIBHOCTH, IPEY-
CMaTpPHBAOLINE IPYNIOBYIO0 M HHIUBHIYAIbHYIO PaboTy 00yJaromuxcs ¢ mpenojaBaTeneM. Yacel KOHTaKTHOHM paboThI ompe-
nensirorest [lomoxeHneM 06 opraHM3any ¥ NPOBEACHUH KOHTAaKTHOW pabOThI P peann3aiuu 00pa3oBaTebHBIX IPOrpaMM
BEICIIIETO 00pa30BaHus, YTBEPKICHHBIM YueHbIM coBeToM YIJITY ot 25 despans 2020 rona.

5. ConeprkaHue TUCHUILUIMHBI, CTPYKTYPHMPOBaHHOE 10 TeMaM (pa3jeiam)
€ YKa3aHHeM OTBeJeHHOr0 Ha HUX KOJINYeCcTBA aKajeMHUYeCKHX YacoB
5.1. TpynoeMKoCcTh pa3aejioB JUCHUINIMHBI

o4Has popMa 00y4yeHHs

Bcero
No . | CamocTosATerHasg
HanmenoBanue paznena quCHUILTMHBI J |II3 | JIP | KkoHTakTHOM
/I pabora
paboThI
1 | BBeeHne B Kypc
BBenenue u OCHOBHBIE OHATHUS U OIIPE-
1.1 A p 05 | - | - 05
JeJIEHUS
1.2 | dyHnaMeHTabHBIC 3aKOHBI XHMHH 15 - 4 55 4
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX CO-
1.3 » p 1 | -] 4 5 4
eIMHEHNI
2 | CTpoeHue BeliecTBa
CtpoeHune aToma ¥ epuoaNIecKas Cu-
2.1 | cteMa XUMHYECKHUX DIIEMEHTOB 2 - 2 4 6
AN .Menneneera
XuMuyeckas CBA3b U CTPOEHHE IIPOCTHIX
2.2 p P 3 |- 2 5 8
MOJICKYT
23 CtpoeHue BemecTB B KOHICHCUPOBAHHOM i ) i i 2
' COCTOSIHUU
3 BBeeHue B TEOPHI0 XMMHYECKHX NMPOLIECCOB
3.1 | DHepreTrka XUMHYECKUX MTPOILECCOB 1 - 4 5 4
CKOPOCTh XUMHUUYECKUX PEAKIIAN U XUMHU-
3.2 p peaKtt 1 | -] 4 5 4
4eCcKoe paBHOBECHE
3.3 | PactBopsI 4 - 8 12 11
4 DJIeKTPOXMMHUYECKHE MPOLECCHI
OKHCIUTEIBHO-BOCCTAaHOBUTEILHEIE Pe-
4.1 p 2 | - | 4 6 4
aKIUA
4.2 | TanpbBaHWYECKHUE DIIEMEHTHI 1 - 2 3 4
4.3 | DaeKTponn3 pacTBOPOB U PaCIlJIaBOB 05 | - - 0,5 2
4.4 | Koppo3us MeTaJIJIOB 05 | - - 0,5 2
HToro no pasgenam: 18 - 34 52 56
[IpomexxyTounas arrecraius X X X 0,35 35,65
Bcero 144
3a04Has popMa 00y4eHHUsI
Bcero
No . | CamocTosaTenrHas
HaumenoBanue paznena QuCHUIUIUHBL JI | II3 | JIP | xOHTaKTHOH
n/n pabota
paboThl
1 | BBeaenue B Kypc
11 BBeneHue u 0CHOBHBIC TIOHSTHS U OTIpe- i i ) i 3
) JeIeHus
1.2 | dynnameHTaIpHBIC 3aKOHBI XUMHHA - - 2 2 8
1.3 | OcHOBHBIE KJIACChl HEOPTAHUYECKUX CO- - - 2 2 8




Bcero
Ne . | CaMocTosTeIbHAS
HaumenoBanue paznena quCHUIIUHBL J | I3 | JIP | KOHTaKTHOM
/11 pabora
paboThl
CIMHCHUM
2 | CTpoeHue BenecTBa
CtpoeHue aToMa U TIePUOIUYECKAs CH-
2.1 | cteMa XMMHYECKHUX DJIEMEHTOB 05| - - 0,5 10
J.M.MenneneeBa
29 XuMHYEcKasi CBS3b U CTPOCHUE MTPOCTHIX 05| - ) 05 14
MOJICKYIT
23 Crpoenue BEIECTB B KOHJACHCUPOBAHHOM | i ) i 4
COCTOSIHHH
3 BBeeHue B TeOpHI0 XMMHUYECKHX NMPOIECCOB
3.1 | DHepreTuka XMMHYECKUX MPOIIECCOB - - - - 8
39 CKOpOCTh XUMUYECKUX PEAKITUN U XUMHU- i i 9 2 8
YECKOE PAaBHOBECHE
3.3 | PactBopsI 05| - - 0,5 20
4 DJIeKTPOXUMHUYECKHE MPOIECChI
41 OKHCIIHTETbHO-BOCCTAaHOBUTEIIBHBIC Pe- 05| - 9 25 7
aKIuu
4.2 | 'anpBaHUYECKHE DIIEMEHTHI - - - - 7
4.3 | DnekTpoau3 pacTBOPOB U PACILIIAaBOB - - - - 4
4.4 | Koppo3ust MeTaion - - - - 4
HToro no pasgenam: 2 - 8 10 105
[TpomMexyTodHast aTTeCTalus X X X 0,35 8,65
KontponbHas padote X X X 0,15 19,85
Bcero 144

5.2. Coaep:xanue 3aHATHIH JeKIIMOHHOT0 TUIA

1. BBenenue B Kypc

1.1 Bseoenue u ocHogHble nOHAMUSA U ONpedeneHUs

[Ipeamer u 3a7aum XUMUH, €€ MPAKTUYECKOE 3HAUeHHE. XUMHUS U TPOOIEeMbl COBPEMEHHON HayKU
u obmectBa. Pomp XMMHHM B pa3BUTUM JIECOXMMHUYECKOro Komiiekca Poccuiickoit ®enepauuu.
Opranu3zanys caMoCTOSTENbHOM paboThI 110 KypCy 001Iei XUMUU.

1.2 @ynoamenmanvHbie 3aKOHbI XUMUU

3akoH CcOXpaHeHHs Macchl W dHeprud. [lepmoamdHocTb. 3aKOH coxpaHeHus 3apsia. OCHOBHBIE
CTEXHOMETPUYECKHE 3aKOHbBI XUMHH.

1.3 OcHosHbvle Knaccol Heopeanuueckux coOeOuHeHull

Oxcuapl, THAPOKCHIB! (KUCTIOTHI U OCHOBaHUs), coad. KommiekcHble coeauHenus. OrmpereneHue,
HOMEHKJIaTypa.

2. CTpoeHue BellecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumudeckux snemenmos [[.M.Menoeneesa

OcHOBHbIE MOHATHSL O CTpoeHuu aroma. [loHsThe o kBaHTax. OCHOBHBIE MOJIOKEHUSI KBAHTOBOM
MEXaHUKW. OJIEKTPOHHOE O0JIako, OpOWTanb, KBAaHTOBBIE uYHca. [lOpsAOK 3aroOHEHHS AIIEKTPOHHBIX
YPOBHEW aTOMOB: 3aKOH HaUMEHbIIEH 3Hepruu, mnpaBuwio XyHaa, npuHiun [laynu, npaBuno Knedkosckoro,
3aKOH DJIEKTPOHHONW CHMMETPHH, 3aKkoH Mo3miu. [IpaBuia mocTpoeHHs YeTHBIX M HEYETHBIX PSIIOB OOJIBIINX
MIEPHOJIOB. S-, P-, d- u f-3memenTsl. [leproanyeckre CBOMCTBA XMMHUYECKUX JIEMEHTOB: SHEPTHsI HOHU3AIINH,
CPOJICTBO K DJIEKTPOHY, dJIEKTPOOTPHUIIATEILHOCTh, ATOMHBIE M HOHHBIE PAINYCHI, CTETICHbh OKHCIICHHUSI.

2.2 Xumuueckas c6a3b U CMpoeHue npocmulx MOJEKY



OcCHOBHBIE XapaKTEPUCTHKU XMMHUYECKON CBS3M: JJIMHA, HANPaBIECHHOCTb, IIPOYHOCTD.
KoBasieHTHast cBsI3b. MeETOJ BaJE€HTHBIX CBS3€W: HACBIIIAEMOCTh M HAIPABJIEHHOCTH CBSI3HM, KPATHOCTH
CBSI3W, TMOJSIpU3yeMocTb. [ 'mOpuamzanus. Meron  MOJEKYSIPHBIX — OpOWTaliell:  COCTaBlICHHE
SHEPreTUYECKUX JuarpaMM JBYXAaTOMHBIX MOJIEKYJ TI'OMO- W rereposaepHbix mojekyn Il mepuopa.
HonHast cBsI3b: SHEPrUsl HOHHOM CBSI3H, MOJISIPU3ALINS HOHOB, OJSPHOCTD U MOJISIPU3YEMOCTD CBS3H.

XrMHYecKass CBsI3b B KOMIUIEKCHBIX COEIMHEHUSX. MeToN BaJeHTHBIX CBsI3€H, Teopus
KPUCTAJUIMYECKOTO TIOJISL.

2.3. CmpoeHue seujecmas 6 KOHOEHCUPOBAHHOM COCMOSHUU.

Arperatable coctosiHusl. Kpucrammmueckoe, xuakoe U amopdnoe coctosHus. BmwkHuil M nanbHuit
nopsiioK. OCHOBHBIE TUIIBI CTPYKTYP TBEPJOTO TEJA: ATOMHAsl, MOJIEKYJISIpHAsI, HOHHAs, METaJUIMYeCKasl.

3. BBenenue B TCOPUI0 XUMHNIECCKUX IIPOIECCOB

3.1 DHepeemuka xuMmuieckux npoyeccos

Buytpennss sHeprust v sHTaNIbNHA. TeroBble 3¢ (eKThl pa3nuyHbIX MporeccoB. 3akoH ['ecca u
CIIECTBUS W3 Hero BhITeKarommue. CraHgapTHas Teriota oOpa3zoBanus. [loHstue 00 >HTponMH.
V3MeHeHne SHTPOIIMH B pa3inyHbIX npoueccax. [lonstue o6 sneprun ['nudOca u e€ m3MeHeHnN Kak Mephl
PEaKIMOHHON CIIOCOOHOCTH.

3.2 Ckopocmb XuMu4eckux peakyuil U XumMuyeckoe pasHosecue

CKOpOCTh peaklii B TOMOT'€HHBIX U F€TEPOre€HHBIX cucTeMax. PaKkTophl, BIUAIOIINE HA CKOPOCTh
peakiuu. IloHATHe 00 aKTUBUPOBAaHHOM KoMiUiekce. HeoOpaTumbie W OOpaTUMBIC IPOIIECCHI.
Xumunueckoe paBHoBecue. Koncranra paBaosecus. [Ipunnun Jle-Ilarennbe.

3.3 Pacmeopuwi

O6mue mnouaTus o pactBopax. [pyrue pucnepcHbie cucteMbl. OCOOCHHOCTH BOJABI Kak
pactBoputensi. OOpa3oBanue pactBopoB. PactBopuMocTs BemecTB. TepMOXUMHUYECKHE TPOLECCH TPU
pactBopeHnH. CriocoObI BBIpaKEeHUsI KOHIIEHTPAIUH.

PazbaBnennbie pacTBOpHI HEINEKTPoJauTOB. WmeansHbie pacTtBOphl. KommraTuBHbIE CBOMCTBA
pacTBOpOB: 3aKoHbI ['enpu Payns, Bant-I'odda.

CBoiicTBa BOJIHBIX pPacTBOPOB JJIEKTpOiIUTOB. MoHHOE mpousBeneHue BoAbL. BomopoaHbrit
nokazarenb pH. CunbHble M cialble 37EKTPOIUTHL. AKTUBHOCTh. KOHCTaHTa aucconuanuu. 3aKoH
paz6asinenust OctBasnbaa. loHHbIE peakiny.

VYcnosusa cmemenns paBHosecus. IIpomsBenenue pactBopuMocTH. KosnmyecTBEHHOE omnucaHue
PAaBHOBECHI B PACTBOpPAx JJEKTPOJIMTOB. lIprMeHEHHE 3aKOHA JEUCTBYIOIIMX MAacC K JJIEKTPOIUTaM.
I'mpponus coneit. CTeneHb U KOHCTaHTa IMApoau3a. Jucconuanys KOMIIEKCHBIX COSIUHEHUH.

4. DJeKTPOXUMHYECKHUE MPOLeCChl

4.1 OxkucrumenbHO-60CCMAHOBUMENbHBLE NPOUECCHL

Baxwuelime BOCCTAHOBUTENIM W OKUCIUTENW. METOABI COCTABICHUS! YPABHEHUM OKHCIHMTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakui. BinsHue cpenpl Ha XapakTep MpOTEKaHUs PEaKLUM.
OKBUBAJIIGHT OKHUCIMUTENsE H BoccTaHOBUTENs. Kiaccuukaius OKHCIUTETbHO-BOCCTAHOBUTEIHHBIX
peaKkuui.

lanbBaHWYECKHIT SIEMEHT. OJNEKTPOAHBbIE MOTEHIMAIbl. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
noreHuuansl. HampasneHne npoTekaHusi OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

4.2 Onekmpoauz
DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN ITpoLecc. KaToHble 1 aHOJHBIE TPOLIECCHI.
3aKOHBI JIEKTPONIN3a. DJIEKTPOJIN3 C PACTBOPUMBIMU M HEPACTBOPUMBIMHU aHOJIAMH.

4.3 Koppo3sus memannos
OcHOBHBIE BUBI KOPPO3UH. DIIEKTPOXUMHUIECKAsT KOPPO3Hs. 3alUTa METAJUIOB OT KOPPO3HUH.



5.3. Tembl 1 (popMBbI 3aHATHII CEMHHAPCKOI0 THIIA

Y4ueOHBIM IIAHOM 10 JUCHUIIIIMHE IIPEAYCMOTPCHEBI J'Ia60paTOpHBIe 3aHATHUA

No HanmenoBanwme pasnena dopMma npoBeIEeHUS Tpynoémkocts, yac
- JTUCHUTITUHBI (MOYJIs1) 3QHSATUS O49HOC | 3a04HOC
Pa3znen 1. Beeaenue B kypc «Xumusi» (tema 1.1.-
1 | 1.2. ®dyHnaMeHTabHBIE TOHATHS M 3aKOHBI XH- | JabopaTopHas pabora 4 2
MHUU. 3aKOH YKBUBAJICHTOB. )
Pazgen 1. BBenenue B kype «Xumus» (tema: 1.3.
2 | OcHOBHBIE KJIACCHI HEOPraHMYECKUX coenuHe- | JlaboparopHas paboTa 4 2
Huii. KoMIiekCHbIe COeqMHEHUS.)
Pazgen 2. CtpoeHue BemiecTBa
(tema: 2.1. CtpoeHue aTtomMa W TEPHOIUYECKAS
cucrema XUMHAYECKHX HIIEMEHTOB
3 ) naboparopHas paboTa 4 -
H.MN.MenneneeBa. Tema: 2.2. XuUMHUUYECKasl CBI3b
U CTpOCHHE MPOCTHIX Mousiekynl. 2.3. CtpoeHue
BEIIECTB B KOHJICHCHPOBAHHOM COCTOSIHHUH. )
Paznen 3. Benenne B TEOpUI0 XUMHUYECKHUX TIPO-
4 | meccoB nabopaTopHas pabota 4 -
(tema: 3.1. DHepreTrKa XMMUYECKUX MPOIIECCOB.)
Pa3znen 3. Benenue B TEOpUI0 XUMUYECKUX MPO-
5 | ueccos (tema: 3.2. CKOpPOCTh XMMHUYECKUX PEaK- nabopaTopHas pabota 4 2
Ui U XUuMU4Yeckoe paBHoBecue. Karamutuueckue
peaKIuu.)
Paznen 3. Benenne B TEOpUI0 XUMHUYECKHUX TIPO-
6 | meccoB (tema: 3.3. PacTBophl. CwiibHBIE U cliabble | TabopaTopHas padboTa 4 -
ANeKTponuThl. MOHHBIE paBHOBECHSL.)
7 Pa3znen 3. Benenue B TEOpUI0 XUMUYECKUX TPO- naGopaTopHas pabota 4 i
neccoB (Tema: 3.3. PactBopsl. ['uaponmus.)
Pazgen 4. DnexkTpoXxuMHUYECKHE MPOLECCHI
8 | (rema: 4.1. OKuCIUTENTFHO-BOCCTAHOBUTEIILHBIC naboparopHas paboTa 4 2
peaxiuu.)
Paznen 4. DnexTpoXxuMHYECKHE TPOLECCHI
(tema: 4.2. TanpBaHW4YecKHe O>IeMeHTHL. 4.3.
9 ) naboparopHas padboTa 2 -
DnekTponn3 pacTBOpoB u paciiaBoB; 4.4. Kop-
PO3Hsl METAJLIOB. )
HTroro: 34 8
5.4 leTaau3anusi caMOCTOATEIbHOI padoThl
No HaumenoBanwue paznena S eV O TEEEe e o TpynoeMKkocTh, 4ac
JTUCITUATITUHBI (MOTYJIs1) OuHas | 3a04Has
Pasgen 1. Beenenne B kypc «XuMus»
1 (tema 1.1.-1.2. ®ynpamentanbHbie 1o- | [loaroroska k ompocy 5 11
HATUS U 3aKOHBI XMMHUHU. 3aKOH 3KBHBA- | 10 TeMe J1a00opaTopHOil pabOTHI.
JICHTOB.)
Pasgen 1. Beenenne B kypc «XuMHS»
2 (tema: 1.3. OcHoBHble Kiacchl Heopra- | [lonroroska k ompocy 4 8
HUYeckux coeauHeHuid. KomruiekcHble | o Teme 1abopaTopHOil paboThI.
COCJTMHCHMSL. )
3 Pazgen 2. Ctpoenue BemecTBa [ToaroroBka k onpocy 16 28
(tema: 2.1. CtpoeHHe aTomMa M NEPUOJIU- | IO TeMe J1abopaTOpHOl paboTHI.




HanmeHnoBanue pasnena . TpynoemMKkocTh, yac
Ne pasi Bun camocTrosiTensHOM paboThI Pya 2
JTUCITUTUTAHBI (MOJTYJIIST) OYyHasi | 3aoyHas
Yyeckasi CUCTEMa XMMHYECKUX 3J1eMEeHTOB | M3ydeHne JIEeKIIMOHHOTO MaTepH-
H.N.MenneneeBa. tema: 2.2. XuMmude- | ana, TUTEPaTypPHBIX UCTOYHUKOB B
CKasl CBSI3b M CTPOEHHUE MPOCTHIX MOJIE- | COOTBETCTBUU C TEMAaTUKOM.
Ky 2.3. CTpoeHHE BEIIeCTB B KOH/CH-
CHPOBAHHOM COCTOSHHH.)
IToaroroBka K ornpoc
Paznen 3. Beengenue B Teopuro xumuye- poey
Mo TeMe J1abopaTOpHOU padOTHI.
CKHX MPOIIECCOB
4 W3yueHue JIEKIMOHHOTO MaTepH- 4 8
(tema: 3.1. DHeprernka XHMHYECKHX
ana, JUTepaTypHbIX UCTOYHUKOB B
MPOIIECCOB. ) .
COOTBETCTBUU C TEMATUKOM.
Paznen 3. BBeneHnue B TE€OpUIO XUMHYE-
g | CKUX MpOLECCOB (tema: 3.2. Cxopocts | [lonroroska k onpocy 4 8
XUMHUYECKHX PEAKIUil M XUMHUYECKOe | 1Mo TeMe J1abopaTopHOil paboThI.
paBHOBecue. Kataiutuueckue peakimu.)
[ToaroroBka K onmpoc
Paznen 3. BBeneHnue B TE€OpHIO XUMHUE- A pocy o
o Teme JabopaTopHOW pPaboTHI.
ckux mpoueccos (tema: 3.3. PacTtBopbl.
6 W3ydeHue NIEKIMOHHOTO MaTepu- 5 10
CunbHble U cnalble 3IeKTPOIUTh. MoH-
aJia, JINTePaTypPHBIX UCTOYHUKOB B
HbIE PaBHOBECHSI. ) .
COOTBETCTBUU C TEMAaTUKOM.
[ToaroroBka k onpocy
Paznen 3. Benenue B Teopuio Xumuue- | 10 TeMe JIaDOPATOPHOUM pPabOTHI.
7 | CKHX TIPOIIECCOB W3ydeHne JIEKIIMOHHOTO MaTepH- 6 10
(tema: 3.3. PactBopsl. ['unpomnus.) ana, JUTepaTypHbIX UCTOYHUKOB B
COOTBETCTBUU C TEMATUKOM.
Pazgen 4. DnekTpoxuMudeckue mnpoiiec-
IToaroroBska k omnpocy
8 |cor  (tema: 4.1,  OKHCIUTENBHO- . 4 7
0 TeMe JIabopaTOpPHOU PabOTHI.
BOCCTAHOBHTEJIbHBIE PEAKIIHH.)
Paznen 4. Dnextpoxumuueckue npouec- | [logroroska k omnpocy
ChI o TeMme J1abopaTopHON paboTHI.
9 | (rema: 4.2. 'anpbBaHMYECKHE IJIEMEHTHI. | MI3ydeHHe JEKIMOHHOTO MaTepu- 8 15
4.3. DeKTpoNM3 pacTBOPOB M pacIuia- | aja, JUTEPaTypHBIX HCTOYHUKOB B
BOB; 4.4. Koppo3us MeTaslioB.) COOTBETCTBUU C TEMATUKOM.
. W3yueHne JIEKIMOHHOTO MaTepu-
ITonroToBka K MpOMEXYTOUHOM aTTe-
10 ana, JUTepaTypHbIX UCTOYHUKOB B | 35,65 8,65
cTanuu (9K3aMeHy) .
COOTBETCTBUH C TEMATHUKOM.
W3yueHue JIEKLIMOHHOTO MaTepu-
11 | IloaroroBka KOHTPOJIBHOM pabOThI aja, JINTepaTypHbIX UICTOYHUKOB B - 19,85
COOTBETCTBUU C TEMATUKOM.
HUroro: 91,65 133,5
6. [lepevyeHb y4eOHO-METOUYECKOT0 00ecTIeYeHNsI IO THUCIIHILTTHHE
OcHOBHAasI M JONOJTHUTEIbHAS JUTEPATypa
No I'og
. /;[ ABTOp, HAMMEHOBaHUE u3fa- [Ipumeuanue
HUA
OcHoBHasi yueOHasi IuTepaTypa
1 | Axwmeros, H. C. OGmast u Heopranuueckas XUMHsl: y4eOHUK IS BY- [TonHOTEKCTOBBIM
30B / H. C. AxmeroB. — 12-e u3n., crep. — Cankr-IlerepOypr: Jlanb, o021 | AOCTYN TIpH BXO-
2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — TekcT: 3JeKTpPOH- Jie TI0 JIOTUHY U
Hblll //  JlaHb: 2nekTpoHHO-OMOMMoTeuHas cucrema. — URL: naposio™*

10




https://e.lanbook.com/book/153910 Pexwum mocTyma: Ui aBTOPHS.
MOJIb30BaTENECH.

Mudraxosa, H.III. O0mas n HeopraHudeckas XuMus: yaeOHOe TT0CO-
oue / H.III. Mudraxosa, T.I1. [Terpora; mox pen. A.M. Ky3HemoBa;
MunucrepctBo obpa3oBanus W Hayku Poccum, Kazanckuii Haumo-
HaJIbHBII UCCIEI0BATEIbCKUI TEXHOJOTUYECKHU yHHUBepcuTeT. — Ka-

TTomHOTEKCTOBLIN
JIOCTYTI TIPH BXO-

3anp: KHUTY, 2017. — 408 c.: Tadi., cxeM., wi. — Pexxum nocryma: mo 2017 JIe TI0 JIOTUHY U
[IOJITHCKE. - URL: napoJo*
http://biblioclub.ru/index.php?page=book&id=560885 bubauorp.: c.
367-368. — ISBN 978-5-7882-2174-8. — TekcT: 3JIEKTPOHHBIH.
[TaBmoB, H.H. OOmas u Heopranwdeckas xumus: ydeOnuk / H.H.
[TaBnoB. — 3-e¢ u3x., ucmp., non. — Cankr-IlerepOypr: Jlans, 2011. — [TonHOTEKCTOBBIM
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 3leKTPOHHBIN // Diek- 2011 | AOCTYH TIpH BXO-
TPOHHO-OMONMMoTeuHass cuctema  «Jlamp»: [caéit]. — URL: JIe TI0 JIOTUHY U
https://e.lanbook.com/book/4034  Pexxum noctyma: mjisi aBTOPH3. apoJro*
I10JIB30BATEIEH.
OO6mas ¥ HeopraHudYecKas XHMHs. DJEMEHTBl TEOPUM, CIPABOYHBIE | ()12 46
JIaHHBIE, 3aJaHMs JJI1 caMOCTOsITeaIbHOM padoThl [Tekct] : yued. mo-
cobue s ctyneHToB BY30B JsiecotexH. npoduis / b. I1. Cepena [u
ap.] ; mox pexn.: b. I1. Cepensr, JI. C. MonounnkoBa ; Ypaiu. roc. jeco-
TEeXH. YH-T. - 2-¢ u3A., nepepad. u jgom. - ExarepunOypr : YIJITY,
2012. - 406 c.: ni. - bubnumorp.: c. 399. - ISBN 9-785-94984-434-2
JlonoJiHUTEIbHASL YYeOHAs JINTepaTypa
Amnapues, A.M. O6mas u HeopraHu4ecKas XuMus: yaeOHoe mocooue /
A.W. Anapues, JI.B. llleBHuipiHa; MHHHCTEPCTBO 00pa3oBaHUs U N
N N . [TomHOTEKCTOBBIN
Hayku Poccuiickoit @enepannu, HoBocuOUpckuii rocyaapcTBEHHBII OCTVIL LD BXO-
TexHuueckud yHuBepcuter. — HoBocubupck: HI'TY, 2015. — Y. 2. | 2015 AOCTYT TIP
JIe T10 JIOTHHY H
Xumus 3neMeHToB. — 90 c.: Tabn. — PexxuMm gocTyma: mo noJanucke. — Hapomo™
URL: http://biblioclub.ru/index.php?page=book&id=438292 P
bubmmorp. B kH. — ISBN 978-57782-2738-5. — TekcT: 37€KTPOHHBIH.
ArtanacsH, T.K. Heopranuueckas xumus: ydyeOHoe mocobue /
T.K. Aranacsan, W.I'. I'opuues, E.A. fIxymeBa. — Mocksa: IIpomeren, .
[TonHOTEKCTOBBIH
2013. — Y. 1. [ToBepXHOCTHBIE SIBIEHUS HAa TPAHMIIE OKCHJI/IIEKTPOIUT
. . JIOCTYTI TIPU BXO-
B KHUCIBIX cpemax. — 165 c.: Tabmn., rpad., ui. — Pexum noctyma: mo| 2013
JIE TI0 JIOTHHY H
MOJIITUCKE. - *
_ . . . apoJTo
URL: http://biblioclub.ru/index.php?page=book&id=240132
bubmmorp. B kH. — ISBN 978-5-7042-2495-2. — TeKcCT: 21eKTPOHHBIN.
CeepmioBa, H.JZ[. OOmas u HeopraHuueckas XHUMHUS: JKCIEPUMEH-
TaJbHbBIE 3a/1a4K U yrpakHeHus: yueOHoe nocooue / H.JI. CBepamnosa. ITonHOTEKCTOBBIN
— Cankr-IlerepOypr: Jlans, 2013. — 352 c. — ISBN 978-5-8114-1482- 0013 | AOCTYN TIpH BXO-
6. — Tekcr: SJEKTPOHHBIN / DNEKTPOHHO-OMONIHMOTEYHAsT CcHCTEMa JIe TIO JIOTHHY U
«JIaupy»: [caiiT]. — URL: https://e.lanbook.com/book/13007 naporo*
Pexxum mocTyna: A aBTOpu3. MOJIb30BaTeNeH.
Kimoksuna, E. 0. OcHoBBI 0011l 1 HEOPTAHMYECKOW XUMHH: y4ueO-
Hoe mocobue / E. FO. KnrokBuna, C. I'. be3psaaun. — 2-e u3g. — IToMHOTEKCTOBBIIM
OpenOypr : Openoyprckmii 'AY, 2011. — 508 ¢. — ISBN 978-5- o011 | ACCTYM TIpH BXO-
88838-697-2. —  Tekct: 9nekTpoHHBINM //  JlaHB:  ANEKTPOHHO- Jie TI0 JIOTUHY U
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/134502 naposo*
Pexxum mocTyna: A aBTOpuU3. MOJIb30BaTeNeH.
Vraii, SI.A. O6mas 1 HeopraHudeckas XUMUs: y4eOHMK JJIs CTYIEH- | 2004 46

TOoB By30B / fl. A. Yraii. - U3x. 4-e, cTep. - Mocksa: Bricias mkona,
2004. - 527 c.: un. - bubmuorp.: c. 519. - Ilpenm. yka3.: c. 520. -

11



https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034
http://biblioclub.ru/index.php?page=book&id=438292
http://biblioclub.ru/index.php?page=book&id=240132
https://e.lanbook.com/book/13007
https://e.lanbook.com/book/134502

ISBN 5-06-003751-7

10 | Koposun, H.B. O6mas xumus [Tekcr]: ydeOHMK U CTYyAEHTOB BY- | 2005 78
30B, 00y4YaIOIIMXCS MO TEXH. HAMpaBlIeHUSAM U crenuanbHocTsM / H.

B. Koposun. - U31. 6-¢, ucnp. - Mocksa: Beiciias mkona, 2005. - 557
c.: wi. - bubmmorp.: c. 546. - ISBN 5-06-004403-3

11 | IIpakTukym 1o Heopranudeckoi xumuu / nox pexa. A. ®@. Bopobbesa, | 2004 60
C. WU. Hpakuna. - Uzn. 2-e, crep., nepenedyatka ¢ uza. 1984 r. -

Mocksa: [Anbsiac], 2004. - 249 c.: un. - ISBN 5-98535-001-0

12 | Bonexun, B. B. O6mas xumus: yueOnoe nocodue: B 3 kaurax / B. B. | 2006
Boapxun. — Ilepmb: [THUITY, [6. r.]. — Kuura 1: OcHOBHOI Kypc TTomHOTEKCTOBBIN
— 2006. — 464 c. — ISBN 5-88151-520-X. — TeKcT: 27IeKTpOHHBIHA JOCTYTI TIPH BXOJIE
// Jlamb:  ameKkTpoHHO-OmOMmoreunas  cuctrema. —  URL: 10 JIOTUHY U
https://e.lanbook.com/book/160944 aposo ™
Pexxum mocTyna: s aBTopu3. MOJIb30BaTEICH.

13 | Bonexun, B. B. O6mas xumus: yueOnoe nocodue: B 3 kaurax / B. B. | 2006
Bonbxun. — Ilepmb: [THUITY, [6. 1.]. — Kuura 2: CneuunanbHbii TlomHOTEKCTOBBIN
kypc — 2006. — 440 c. — ISBN 5-88151-521-8. — TekcT: amek- JOCTYII TIPU BXOJIE
TpOHHBIN// JlaHb: 3JEKTpOHHO-OMOIMOTEeUHas cuctema. — URL: TI0 JIOTHHY U
https://e.lanbook.com/book/160945 aposo*®
Pexxum mocTyna: s aBTOpHU3. MOJIb30BATEICH.

14 | Boabxun, B. B. O6mas xumus: yueonoe nmocooue. — Ilepmb: ITHU- "
[Ty, [6. r.]. — Yacts 3: I/136pa1}1?11)16 rmaBel — 2006. — 380 ¢. — 2006 | Mommorexcrossii
ISBN 5-88151-522-6. — Tekct: snexTpoHHbIN// JIaHb: 3JEKTPOHHO- JIOCTYIL TPH BXOAIE
oubmmoreynas cuctema. — URL: https://e.lanbook.com/book/160943 o HOFHH}; .
Pexum octyna: ijst aBTOpU3. MOIB30BATENCH. 11apoIo

15 | Kapanerpsui, M. X. OOmas 1 HeopraHudeckass XuMus : YUeOHHK IS 2000 47
By30B / M. X. Kapanerbsan, C. W. Jpakun. - 4-e usg., crep. -

Mockpa: Xumwus, 2000. - 592 c.: un. - (ng BeICIIEd IMIKOJBI). -
ISBN 5-7245-1130-4

16 | Hekpacos, b.B. Ocnoser o6mei xumuu [Teker]: B 2 1./ b. B. Hekpa- | 2003

coB. - U3x. 4-¢, crep. - Cankr-IletepOypr; Mocksa; Kpacnonap: Jlans,

2003. - (Yuebnuku s By3oB. CrenuanbHas JUTeparypa).

T. 1. - 2003. - 656 c.: w1 - ISBN 5-8114-0501-4 (T. 1). - ISBN 5-

8114-0500-6 18
T. 2. - 2003. - 688 c.: w1 - ISBN 5-8114-0502-2 (T. 2). - ISBN 5- 18
8114-0500-6

17 | Cepena b. II. MonHble paBHOBECHS B PAacTBOPax JIIEKTPOJMTOB: M€- | 2006 79
TOJ. yKa3aHus g 71a0. 3aHATUN CTYJEHTOB OYHOM, OYHO-3204Y. U 3a-
o4d. ¢popm obyuenus / b. I1. Cepena [u ap.]; Ypai. roc. 1€COTexH. yH-

T. - ExarepunOypr: YIJITVY, 2006. - 40 c.

18 | Jlemunosa JI. B. Knaccel HeopraHuyecKMX BELIECTB: HOMEHKIATYPA, | 2007 122
nonyueHue, cporictBa [Tekct] : MeTon. ykasaHus Ans jal. 3aHATHI
JUISL CTYZ€TOB OYHOM, OYHO-3204. U 3a04. ¢opm oOyuenus / JI. B. [le-

MuzoBa [u ap.] ; Ypal. roc. iecotexH. yH-T. - ExatepunOypr: YI'JI-
TV, 2007. - 45 c. - bubauorp.: c. 45.

19 | Cepena b. I1. CTpoeHne aToMa 1 IepHOJMUECKHUI 3aKOH : METOJ. YKa- | poQg | “IeKTPOHHbIH apxuB
3aHUS JUIS J1a0. ¥ TPAKT. 3aHATHH CTYACHTOB OYHOH W 3a04Y. (hopm /146
0o0ydeHHs TI0O BCEM HAIPABJICHUSM U CIEHUATBHOCTSIM OOyUeHUS B
VIJITY / B. I1. Cepena [u ap.] ; Ypan. roc. nrecorexH. yH-T. - Exare-
punOypr: YI'JITY, 2008. - 15 c. - bubnuorp.: c. 14. Pexxum nocryna:
https://elar.usfeu.ru/handle/123456789/55

20 | Hemumesa C. B. OKHCIHMTENBHO-BOCCTAHOBHMTENLHBIE PEAKLMU: ME- | 2009 DNEKTPOHHBIN apXHB
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https://e.lanbook.com/book/160944
https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55

TOMA. yKa3aHusl JIst J1a0. ¥ TIPAKT. 3aHATHI JUIsl CTYJICHTOB OYHOM U 3a- /128
ou. opm obyuenus Hanpasnenuit: 240100, 240400, 240500, 250000,
250300, 261201, 280200 / C. B. llenumesa [u ap.] ; Ypai. roc. neco-
TexH. yH-T. - ExarepunOypr: YIJITY, 2009. - 43 c. - bubnwuorp.: c. 43.
Pexxum noctyma: https://elar.usfeu.ru/handle/123456789/299

21 | Tony6esa T. b. Karanurudeckue cucteMsl B Kypce "Xumusa'": METOA. | 9011 | YEKTPOHHBIH apXus
yKa3aHus s Ja0. W MpaKT. 3aHATHU JUIS CTYJACHTOB OYHOW M 3a04.
¢dopm odyuenus / T. b. I'onybesa, C. B. Llenumesa; Ypai. roc. jaeco-
TexH. yH-T. - ExarepunOypr : YI'JITY, 2011. - 11 c. - bubmmorp.: c.
11. Pexxum pocryna: https://elar.usfeu.ru/handle/123456789/206

*- [Ipesk/Ie YeM IPONTH MO CChUIKE, HEOOXOAUMO BOUTH B CUCTEMY

OYHKIMOHUPOBAHUE 3JEKTPOHHONW MH(POPMAIIMOHHO-00pa30BaTeIbHON cpe/ibl 00eceynBaeTcs Co-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnpiii oOyvaromuiics obecrieueH AOCTYNOM K 3JEeKTPOHHON O6ubnunoreunoi cucteme YIJITY
(http://lib.usfeu.ru/), 9BC HUznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3naHusi MO OCHOBHBIM M3y4YaeMbIM TUCIHMILITMHAM U CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAAATEIIIMU YIEOHOU U YIeOHO-METOAMYCSCKON JINTEPATYPHI.

Cl'[paBO‘ll-[I)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBaﬂ CucreMa ((KOHCYJ'ILTEIHT ITmrocy.
2. UndopmanmonHo-npaBoBoii moprai ["apant. Pexxum mpocryna: http://www.garant.ru/
3. basza mannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IMpodeccnonanbHbie 6a3bl JAHHBIX
7. ®OH/I OLIEHOYHBIX CPEJCTB /IJIsl IPOBeIeHNs IPOMEKYTOUYHOM aTTeCcTAlluH
00y4YaAOIIHUXCS 10 TUCHHILINHE

7.1. IlepeyeHb KOMIETEHIMI € yKa3aHHEM 3TANOB UX (pOpMHUPOBaHUS B Npolecce OCBOEHUs 00pa-
30BaTe/IbHOM NMPOrpaMMBbl

DopmMmupyeMble KOMIETEHIINN Bun u popma koHTpOIIS
IIpoMe:KYyTOYHBI  KOHTPOJIb:  YCTHBII
OIIPOC HAa DK3aMEHE

Texkymuii KOHTPOJIb: OIPOC, 3aILUTA OTYET-
HBIX MaTepUajoB IO JlabopaTopHOU padoTe,
KOHTpOJIbHAsE paboTa uid 3a04HOM (OpMBI
oOyJeHus

OIIK-1 CniocoOHOCTh MPUMEHSTh €CTECTBEHHO-
Hay4HbIe U OOILIEHMH)KEHEepHbIE 3HAHUS, METO/Ibl MaTe-
MaTHYECKOI0 aHaJIM3a U MOJAEIUPOBAHHUA B 00IACTH
npodeCcCHOHATBLHOM e TeTbHOCTH.

7.2. Onucanue nokasareJieil U KpUTepueB OLlCHUBAHUS KOMIIETCHIM I
HA Pa3JIMYHbIX 3TANAaX UX ()OPMHUPOBAHUS, ONIMCAHHE IIKAJI OLCHUBAHUSA

Kpurepun oneHnBaHHs YCTHOTO OTBETA HA KOHTPOJIbHBIE BONPOCHI 3K3aMeHa (IPOMeKYyTOY-
HbIil KOHTPOJIb (hopmupoBanust komnerennun OIK-1)

«5» (omauyno): — NaH TOJHBIM, pa3BepHYTHII OTBET Ha MOCTaBJIEHHBIN BOIPOC, MOKa3aHa COBO-
KYIHOCTb OCO3HaHHBIX 3HaHUN 00 0OBEKTE, 0Ka3aTeIbHO PACKPHITHI OCHOBHBIE MOJOXKEHHUS TEMBI; B OT-
BETE INPOCIIEKHUBAETCS YETKAsl CTPYKTypa, JIOTMYECKasl IOCJIEN0BATEIbHOCTh, OTPaKarollas CYHUIHOCThb
pacKpbIBaeMbIX MOHATUHN, TEOpUH, ABJIeHUH. 3HaHHE 00 00bEKTE AEMOHCTpUpYeTCs Ha (hOoHE MOHUMAaHUS
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€ro B CHUCTEME JJaHHOM HayKU U MEXAMCLUUIUIMHAPHBIX CBsi3ed. OTBET M3JI0KEH JIUTEPATYPHBIM S3BIKOM B
TEpMUHAX HaYKH, IOKa3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh Ha YTOYHSIOIIAE BOIIPOCHL;

«4» (xopowo): — naH NOJHBIN, pa3BEPHYTHII OTBET HA MMOCTABJICHHBIM BOIPOC, MOKA3aHO YMEHUE
BBIJICJIUTH CYIIECTBCHHBIC U HECYIIECTBEHHBIC TIPU3HAKHU, IPHYUHHO-CIICACTBEHHBIC CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JOTHUYEH, N3JI0KEH B TepMUHAX HayKd. OJHAKO JAOMYIIECHBl HE3HAYUTEIbHBIC OIINOKU
WJIA HEJIOYEThI, HCIIPABIICHHBIC OaKaJlaBPOM C MTOMOIIBI0 «HABOJISIIIUX) BOIPOCOB;

«3» (yoosnemeopumenvHo): — NaH HETOJIHBIN OTBET, JJOTUKA M MOCIEI0BATEIILHOCTDh U3JI0XKECHUS
UMEIOT CYIIECTBEHHBIC HAapyIIeHUs. J[omyieHbl rpyOble OMMOKHU MPH ONPEACICHUN CYIIIHOCTH PaCKpPhI-
BaeMbIX MOHATUH, TCOPHA, SIBJICHUH, BCICACTBUE HETIOHUMAHUs 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIIECTBEHHBIX MTPU3HAKOB U CBs3eil. B 0TBeTe OTCYTCTBYIOT BBIBOJIBI. Y MEHUE PACKPBITh KOHKPETHBIE IPO-
ABJICHHUS 000OIICHHBIX 3HAHUN HE MoKa3aHo. PeueBoe oopmiienne TpedyeT monpaBokK, KOPPEKIHH;

«2» (HeyoosnemeopumenvHo): — OakadaBp ICMOHCTPHPYET HE3HAHUE TEOPETHYECKUX OCHOB
npeaMeTa, He yMEeT JIenaTh apryMEHTHUPOBAaHHBIE BBIBOJBI M MPHUBOAMTH MPUMEPHI, MTOKA3bIBAeT ciaboe
BJIaJICHHEC MOHOJIOTMYECKOW PEUbl0, HE BIIAJICET TCPMHHOJIOTUECH, MPOSBISIET OTCYTCTBUE JIOTUYHOCTH U
MOCJIeIOBATEIFHOCTH U3JI0KEHHUS, AETaeT OIIUOKH, KOTOPBIE HE MOXKET HCIIPABUTH, IaXKe IMPH KOPPEKIIUH
MperoiaBaTesieM, OTKa3bIBaeTCs OTBEUATh HA 3aHATHH.

Kpurtepun oneHHUBaHUsI YCTHOIO ONPOCa, (TEKYIIHI KOHTPOJIb ()OPMUPOBAHUSI KOMIIETEHINIA
OIIK-1):

«5» (omauuno): ONpoC MPOHJIEH C MEPBOT0 pasa; JaH MOJIHbIN, pa3BEPHYTHII OTBET Ha BCe 3ajiaBae-
MBI€ TIPEIoIaBaTeNIeM BOIIPOCHL, TOKa3aHO 3HaHUE W MOHMMaHue TeMbl. OOyJaromuicss IpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI MPH Cc/laye KOJUIOKBUYMA, 3HAET U MOHUMAET XOJ BBIIIOJHEHUS MpeAcTosALIeH 1abo-
paTopHO# pabOTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPOM MONBITKU; JaH MOJHBII OTBET Ha BCE 3aJaBaeMble Ipe-
MoJIaBaTeieM BOIPOCHI, TIOKAa3aHO 3HAHWE W TIOHMMaHue TeMbl. OOydaromuiics mpu cade KOUIOKBUyMa
IIPaBUJIBHO OTBETUJI Ha BCE BOIPOCH! KOJUIOKBUYMA C MOMOUIbIO MIPEIoiaBaTelsl, 3HaeT U MOHUMAET XOJ
BBITTOJIHEHUS MIPEJICTOAIICH 1a00paTopHOi pabOTHI.

«3» (yooenemeopumenvro): ONpoc MPOHIEH ¢ TPETheH MONBITKU; TaHbl OTBETHI HA MOJIOBUHY 33/1a-
BaeMbIX IPETOAaBaTEIeM BOIPOCOB, IMOKA3aHO 3HAHWE OCHOBHBIX TMOHSITHH TEMbI, BHIHECEHHOW Ha KOJI-
JOKBUYM. B oOTBeTe CTYZEHTOB OTCYTCTBYIOT BBIBOJABI. YMEHHE PACKpPhITh KOHKPETHBIE MPOSBICHUS
0000IIEHHBIX 3HAHUN He MokazaHo OOydvaromuiics MpU cllade KOJJIOKBUYMa IPaBUIBHO OTBETHUJ Ha
OO0JIBILITYIO YaCTh 3a/1aBa€MbIX BOIIPOCOB, OJHAKO, peyeBoe odopmiieHHE TpeOyeT MONpaBoOK, KOPPEKLUY;
CTYJICHT 3HAET X0/ BBIMOJTHEHUS IPEACTOSIIEH JTabopaTOpHOMl pabOTHI.

«2» (neyoosnemeopumenvno) — 00y4arOIIUIACS HE 3HAET OCHOB TE€MBI, HE CIIOCOOEH JieNaTh apry-
MEHTHPOBAaHHBIC BBHIBOJIBI M TPUBOJUTH MPUMEPHI, TIOKA3bIBACT cllaboe BiaJeHHEe MOHOJOTHYECKOW pe-
Ybl0, HE BJIAJZIEET TEPMHUHOJIOTHEH, MPOSBISAET OTCYTCTBUE JIOTHYHOCTU U MOCJIEA0BATEIbHOCTH M3JI0KE-
HUS, JIeaeT OMHMOKH, KOTOpbIe HE MOKET MCIIPaBUTh, Jayke TIPU KOPPEKINH MPETIOAaBaTeIeM, OTKa3bIBa-
eTcs OTBeuaTh Ha BOIpockl. OOydaronuiics He CMOT OTBETUTH JaXKe Ha MOJIOBUHY 33JJaHHBIX €My BOIPO-
COB, HE 3HAET X0/Ia MPOBEJACHUS PEACTOSIIEH Tab0paTOPHOI pabOTHI.

Kpurepun ouneHnBaHHMs BBINOJHEHUS JIAa0OPATOPHBIX pPadoT M 3alIUThI OTYeTa (TEKYLIWH
KOHTPOJb ¢popmupoBanue kommnerenuun OIK-1)

«5» (omauuno): paboTa BBIOJIHEHA B CPOK; 0OPMIICHHE U COJIEepKaTeIbHAs YacTh oT4eTa 00pas-
IIOBbIE; PabOTa BBINMOJIHEHA CAMOCTOSTENILHO; MPUCYTCTBYIOT COOCTBEHHbIE 00O0OIEHHS, 3aKII0UEHUS U
BbIBOJIbI. OOyUaronuiicss NpaBUiIbHO OTBETHJI HA BCE BOIIPOCHI MIPH 3aIIUTE OTYETHBIM MaTEPUAJIOB.

«4» (xopowo): paboTa BBHINOJIHEHA B CPOK; B O(DOPMIIEHUH OTYETA U €ro COJAepKATeNbHOH YacTH
HeT TpyObIX OIMOOK; paboTa BBINOJHEHA CAaMOCTOSATENIbHO; MPUCYTCTBYIOT COOCTBEHHbIE 00OOIIEHMS,
3aKJIIOYeHUs U BbIBO/bI. OOyUaromumiics Mpy 3aluTe OTYETHBIM MaTepPHaIOB MPABUILHO OTBETHUII HA BCE
BOIIPOCHI C TIOMOIIIbIO MPENo1aBaTesl.

«3» (yooenemeopumenvro): paboTa BBHIIOJIHEHA C HApYLIEHWEM Tpaduka; B 0pOpMIECHHH, COIEp-
KaTeJIbHOM YacTH OTuYeTa €CTh HEeJOCTaTKH; paboTa BBINOJIHEHAa CaMOCTOSITENbHO, MPUCYTCTBYIOT COO-
cTBeHHbIe 000011eHus. O0yJaromuiics Mpy 3alUTe OTYETHBIM MaTepHaIOB OTBETUII HE Ha BCE BOIIPOCHI.
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«2» (HeyoosnemeopumenvbHo): oGhopMIIeHHE pabOThI HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WIH CJIeTIaHbl HeTPaBWIIbHBIC BBIBOIBI M 0000mIeHus1. OOyUaromuiicss He CMOT 3allUTHTh OTYETHBIC MaTe-
pHUAJIBI U TTOSICHUTH MPEACTABIICHHBIC JaHHBIE.

Kpurepun oneHMBaHUSI KOHTPOJBLHBIX padoT 1Jsi 3a04HOI (popmbl 00y4deHuUsi, (TeKyLIUH
KOHTPOJb ¢opmupoBanusa komnerenuuii OIK-1):

«5» (omauuno): — paboTa BBHIMOIHEHA B CPOK; 0QOPMIICHHE, CTPYKTypa U CTHUIIL pabOThI 00pa3-
LIOBBIE; pabOTa BBIMIOJIHEHA CaMOCTOSITENIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIIEHUS, 3aKIIOUEHUS U
BbIBOIbI. O0yYaromuiicsi MpaBUJIbHO OTBETHII HA BCE BOIIPOCHI P 3aIIUTE KOHTPOIBHON paboTHI.

«4» (xopowo): — paboTa BBIIIOJIHEHA B CPOK; B OPOPMIIEHUH, CTPYKTYpE U CTUJIE PabOTHI HET IPy-
ObIX OIMMOOK; paboTa BEITIOJHEHA CAMOCTOSTEIIBHO; MPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNS, 3aKITI0Ye-
HUs W BbIBOJBL. OOyuaromuiicss mpu 3amure paboThl MPaBUIIBHO OTBETHUII Ha BCE BOMPOCHI C MOMOIIBIO
IperoiaBaTeds.

«3» (yoosremeopumenvro): — paboTa BBIIIOJIHEHA C HapylIeHHeM rpaduka; B opopMICHUH, CTPYK-
Type U CTUJIe PabOThI €CTh HEJOCTATKU; paboTa BBIMOJIHEHA CAMOCTOSATEIBHO, IPUCYTCTBYIOT COOCTBEH-
HbIEe 00001IEHNS.

«2» (neyooeremsopumenvho): — odopmiieHne pabOThl HE COOTBETCTBYET TPEOOBAHHSIM; OTCYT-
CTBYIOT WJIM CJeNIaHbl HEeMpaBUJIbHBIC BBIBOABI U 00001IeHuss. OOy4aronuiicss He OTBETUJI Ha BOIPOCHI
IIpU 3aIIUTE pabOTHI.

7.3. TunoBble KOHTPOJIbHbIE 33/IaHNS WM HHbIEe MAaTePHAJIbl, He00X0AUMBbIe /1JIsl OLleHKH 3HAHUI,
YMeHHIi, HABBIKOB U (MJIN) ONBITA 1eSITeIbHOCTH, XaPAKTEePU3YIOLIMX 3Tanbl (OPMHUPOBAHUS KOM-
NneTeHUMH B Ipouecce 0CBOEHUsI 00pPa30BaTeIbHOM IPOrPaMMBbI

Bonpocskl k 3k3aMeHy (IPOMEKYTOUYHBIN KOHTPOJIb):

1. ATOMHO-MOJIEKYJISIpHOE yuyeHUue. XUMUYECKUE FIEMEHTHI U MPOCThIE BELECTBA. 3aKOH ABOTaapo
Y 3aKOH DKBHUBAJICHTOB.

2. CocraBHBIC YAaCTH aTOMa, UX 3aps1 U Macca. YpapHernue [lnanka.

3. JlBoiicTBeHHas npupoja cBeTa. KopmyckynsipHO-BOIHOBON Tyanu3M. YpaBHeHue ae-bpoiims. Io-
HATHE O KBaHTOBOW MexaHuke. YpaHeHue lllpeaunrepa. CoiictBa BomHOBOM (yHKIMH. COOT-
HOIIIEHHEe HeonpeeneHHocTel [ eiizenoepra.

4. KBaHTOBO-MeXxaHHuYECKoe OOBSICHEHHE CcTpoeHue aroMa. KBaHTOBbIE uucia, UX (QU3NYECKUI
cMbIcll. AToMHbIe opouTtanu. OgHoanekTpoHHble aroMbl. [lpunnun IMaynu, npasuwio Xysnaa. Ilo-
CJIEI0BATEIIbHOCTh DHEPIETUYECKUX YPOBHEH B MHOT'O2JIEKTPOHHBIX aTOMax.

5. CoBpemenHble popmynupoBku Ilepuoanueckoro 3akoHa. CTpyKTypa HNEpUOIUYECKON CHUCTEMBI.
W3meHeHne CBOMCTB 3JIEMEHTOB B NEPUOAMYECKON CUCTeME (BEpTHKalbHAas M TOPU3OHTAJIbHAsS
NEPUOIUYHOCTB).

6. Ileproandeckas cUCTeMa U €€ CBsI3b CO CTpoeHHeM aToMoB. [IpaBuio KineukoBckoro. S-, p-, d-, u
f- snemeHTHI.

7. Panuycsl aTOMOB M MX U3MEHEHHUE B NepuoAax U noiarpynmnax. MloHHbIe paguychl U 3aBUCUMOCTh
UX OT DJIEKTPOHHOI'O CTPOEHUS U CTEIECHU OKHUCIICHMs. VI3MEeHEeHne KUCIIOTHO-OCHOBHBIX CBOVCTB
COEIMHEHMH 110 MTEPUOIaM U IPYIIIaM.

8. MHctopus pa3BUTHS JIEKTPOHHBIX MPEACTaBICHUIN 0 XuMHueckoi cBs3H (Teopust Koccens u Jlbro-
uca). oHHast 1 KOBaJI€HTHAsI CBSI3U.

9. HanpaBieHHOCTb M HACBHIIIAEMOCTh KOBaJIeHTHOH cBsi3u. [lonsipHas koBajeHTHas cBs3b. [lonsapu-
3yEMOCTb.

10. MoHHas cBsA3b Kak KpalHH ciyyail MOJsipHOW KOBaJeHTOM cBsi3u. HeHampaBineHHOCTh M HEeHa-
CBIIIAEMOCTh HOHHOM CBSI3H.

11. KpuBast noTeHIMaIbHON Heprun MousieKysl. OCHOBHBIE IOJOXKEHUS METO0Jla BaJICHTHBIX CBS3EH.
BaneHTHOCTh aTOMOB 3JIEMEHTOB C O3ULIUKA METO/A BAJICHTHBIX CBS3€EH.

12. Teopus rubpunuzanuu. 3anojlHeHue THOPUAHBIX OpOUTanel HeNoJeNEeHHBIMU MapaMy JJIEKTPO-
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.
26.
27.
28.
29.
30.
31.
32.

33.

34.

35.
36.

37.
38.

39.

40.

41.

HOB.
OO6pa3oBaHne KpaTHBIX CBSI3€H G- U T — CBSI3U, NX 0COOCHHOCTH. OOBSICHEHUE CTPOCHHUE MOJICKYJT
Nz u C2H4; CH4, NH3, Hzo.

XapakTepuCTUKU XUMHUECKOHN CBSI3U: UIMHA U SHEPTUS, BaJICHTHBIN YTOJ.

OcHoBHbIE NOJ0XKEHUSA MeTOAa MoseKysipHbIX opouTaneir (MO JIKAO). ®opma paznuunasix MO.
MO 1ByXaTOMHBIX MOJIEKYJ 3JIEMEHTOB BTOporo mnepuojaa. OObsACHEHHWE MAarHUTHBIX CBOWCTB
JIByXaTOMHBIX YaCTHII.

MO nByXaTOMHBIX MOJIEKYJI aTOMOB TiepBoro nepuoja. [lopsiiok cBs3u.

JloHOpHO-aKkLenTopHas CBA3b. BonopoaHas cBs3b.

Kunkoe cocrosinue. Biausinue BOAOPOAHOM CBSI3U HA CBOMCTBA KUIKOCTH.

PazbaBienHbIe pacTBOPHI HEANEKTPOIUTOB. OcMoTHYECKOE aBieHue. Y pasHuenue Bant-I'odda.
JlaBiieHre HaChIIIEHHOTO Tapa HaJ pacTBopoM. 3akoH Payns. Temmeparypsl KUIEHHs U KpUCTa-
mu3armu. Kprockomnus u 50yIIHOCKOHS.

Teopus anexTponuTUyecKoi Aucconuanuu Appenunyca. Poins pacTBopuTens B mpoiiecce pacrnajia
AIIEKTPOJINTA Ha MOHBL. J{MANeKTpuuecKas MpOHUIIAEMOCTh U MOHMU3HUPYIOIIAsl CIIOCOOHOCTh pac-
TBOPUTEJIS.

Cnalble U cuibHBIE ANEKTPOIUTHL. CTENEeHb IUCCOIUAINN U €€ CBA3bh C M30TOHMYECKUM K03 du-
[IUEHTOM.

3akoH neicTBHUs Macc U pacTBopbl. KoHCTaHTa AricconManuy CiadbIX IEKTPOIUTOB. 3aKOH pas-
OaBnenus OctBanbaa. BivsHue OJHOMMEHHOTO MOHA Ha JUCCOLMALIMIO CIA0O0T0 3JIEKTPOJIHTA.
CrynenuaTasi JUCCOIHAITHSI.

CocTosiHHE 2JEKTPOIUTOB B pacTBope. oHBI U HeauccouuupoBanHbie Monekynbl. Koaddunnent
aktuBHOCTH. [loHATHE 00 MOHHOI cHIIe pacTBOpa.

Honnsle peakuuu. Y CIOBUS CMEIIEHUs HOHHOTO paBHOBecus. [IponsBenenrne pacTBOPUMOCTH.
DNEeKTPOTUTHYECKAs TUCCOIMALINS MOJIEKYI Bo/ibl. IOHHOE ITPOM3BECHNE BOIBI.

Bogopoausrii mokaszarens. Crioco6s! onpenenenust pH. KuciotHo-oCHOBHBIE HHIUKATOPBI.
I'mapomms. CreneHb THAPONIN3aA, €€ 3aBUCUMOCTh OT KOHIEHTpamuu, TeMmnepaTtypsl. Koncranra
THJIPOJIM3a.

Paznuansie cirygan ruaposmsa. [Ipumepsr.

CoBpeMeHHbIE TEOPHH KUCIOT U OCHOBaHMH.

BaxHelmme OKHCINTENN W BOCCTAaHOBHTENH. V3MEHEHHE OKHCIUTEIbHO-BOCCTaHOBHTEIHHBIX
CBOWCTB 3JIEMEHTOB B IIEPUO/IaX U MOATPYMIaX.

CocraBieHrne ypaBHEHHI OKHCIIHTEIFHO-BOCCTAHOBHTENBHBIX peakmuid. Kiaccmupukamus oxwc-
JUTEIbHO-BOCCTAHOBUTEIbHBIX peakivid. Boruncienne XMMU4YeCKUX SKBUBAJIEHTOB OKUCIIUTENS U
BOCCTAHOBUTEIS.

Bnusiaue temnepaTypbl, KOHIIEHTPALMU PEareHTOB, UX MPHUPOJIbI, CPEbl U JPYTUX YCIOBUH Ha
MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpoueccoB. YpaBHeHnuss Hepucra. Mcnosnb3oBa-
HUe TalJIMIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAIOB [l PELISHUs] BOIIPOca O BO3MOXK-
HOCTH TPOTEKAHUS PEaKIIHH.

CocTtaB KOMILIEKCHBIX coeJMHEeHNH. CTpoeHre KOMIUIEKCHBIX coelMHeHUH. M3omepusi.
TepmoauHaMuveckast cucreMa. 3aKOH COXpaHEHHS SHEPTUU. BHYTpEHHSI SHEPTHs U YHTAJBITHS.
DK30- ¥ SHI0TEPMHUECKUE peakiy. TepMOXUMUYECKHEe YPaBHEHHUSI.

3akoH ['ecca n cinencrus u3 Hero. [Ipumepsr.

Ontanenus oOpa3oBanus. CtaHnapTHele cocTOsSHUS BemiecTB. CTaHaapTHas SHTaIbNUs 00pa3o-
BaHUS U CTOPaHUSL.

Makpo- u MukpococtosiHus. BepostHocTh coctosinus. [Tonarue 06 sutponuu. CtanaapTHas >H-
Tponus. VI3MeHeHrne YHTPOITUH B Pa3InIHBIX MPOIIeccax.

[Tonsarue o6 »neprum I'm60ca, ee M3MEHEHNH Kak Mephl peakIMOHHON crocoOHocTH. Kpurtepuit
COMOIIPOU3BOJILHOCTH MPOIECCOB B CHCTEMAX.

OOparumble ¥ HeoOpaTUMBbIe Mpolecchl. ' OMOreHHbIE U reTeporeHHble paBHoBecHus. KoHcTanTa
paBHOBECHS B TOMOTEHHBIX U T€TEPOTEHHBIX CUCTEMAaX.
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42. Koncranra paBHoBecHs. CBs3b KOHCTAHTBI PAaBHOBECHS CO CTAHAAPTHBIM U3MEHEHHEM SHEPIHH
I'u66ca.

43. Tlpuauun Jle-Ulatense. BnusiHue TemnepaTypsl, AaBJICHUS U KOHIICHTPALMU PEareHTOB HA paB-
HOBECHE.

44. DnemeHTapHBIC W HedNeMeHTapHble peaknuu. Kimaccudukamus peaknmii. CKOpOCTh peakiuii B
TOMOTEHHBIX U F€TEPOreHHbIX CHCTEMaX.

45. @akTopsl, BIMUSIONIME HA CKOPOCTh peakluu. 3aKoH aelcTBUsa Macc. KoHcTaHTa CKOPOCTH.

46. MonexyIspHOCTb U MOPSIOK peakiuu. I1opsiok HeanneMeHTapHbIX peaKivi.

47. 3aBUCUMOCTb CKOPOCTHU PEaKLUH OT TeMiepaTypsl. [loHsTHEe 00 aKTHBHOM KOMITJIEKCE. DHEPTHS U
SHTPONUS aKTHUBALUU.

48. Ob6mue cBoicTBa pacTBOPOB. PacTBOphl Kak MHOTOKOMIIOHCHTHBIE cHCTeMbl. Kimaccuduxarms
JIBYXKOMITOHEHTHBIX pacTBOpoB. [Iponeccel, conpoBoxkaaronme odpazoBaHue pacTBopoB. Coulb-
BaTausl.

49. Pa3nnyHble BUJb! BBIPAKEHHS KOHLEHTPALUK PACTBOPOB U UX B3aUMHBbIC I1€PECUETHI.

50. 3aKOHOMEPHOCTH PACTBOPUMOCTH T'a30B B )KUIKOCTAX. 3aKoH [ 'eHpu. BiusiHue Ha pacTBOPHUMOCTH
IIPUPOJIbI BEILIECTB, TEMIIEPATYphl, JaBJIeHHs. 3aKOH PacIpeeICHHs.

51. HomeHknaTypa U OCHOBHBIE THUIIBI KOMIUIEKCHBIX coennHeHnid. Kimaccudukammsi KOMIUIEKCOB 110
BUJY KOOPIAUHUPYEMBIX JIUTaHIOB.

52. KBaHTOBO-MEXaHHUECKUE TEOPHUH 0Opa30BaHUs KOMIUIEKCHBIX COCTUHEHHWH. MeToJ BaJIeHTHBIX
cBsizell. [loHsTHE O TEOPUU KPUCTAIUTMYECKOTO TOJISL.

53. Nonn3anmsi KOMIUIEKCHBIX COCMHEHUH B pacTBope. KoHCTaHTa MOHM3AIMN KOMILIEKCHOTO HOHA.
XenatHbii 3¢ dekt. TpaHc-BaUIHUE.

94. DNeKTPOXUMHUYECKUN psAll HanpsoKeHud MetawioB. [anpBannueckue anemenTsl. DJIC ranpBaHu-
YECKOI'o 3JIEMEHTA.

55. DNeKTposIn3 KaKk OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIN npouecc. 3akoHbl Papanes. [IpakTuueckoe
3HAa4YEeHHUE JIEKTPOJIN3A.

56. DneKTposIn3 paciIaBOB M BOAHBIX PACTBOPOB AJIEKTPOIHUTOB.

57. Koppo3sust MeTaioB. MeTo/ibl 3allMThl OT KOPPO3HH.

buJer (oopasey) k 3x3amMeny (POMeKYTOUHBII KOHTPOJIb):

1.HazoBuTe KOMIIJIEKCHEIC COCOAMHCHUS. I/ICHOJ'I]EBYH BCJIIMYUHY KHGCT,, pacch/ITaﬁTe KOHICHTpa-
OUIo I/IOHa—KOMHJ'IGKCOO6pa3OBaTeJ'I$I " JIMTaH[a TOAYCPKHYTOI0 KOMIIJICKCHOT'O COCAMHCHUA B €TI0 0,1 M
pacTBOPEC, a TAKKC CTCIICHb AUCCONHUAILIMN KOMIIJICKCHOI'O MOHA:

K5[HA(SCN),] Kyeer. = 5,9:10°%%; Na[TiCl,].

2.MaccoBsiii cocTaB MenHoro komdenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute
XUMHUYECKYIO (DOPMYITy TaHHOTO COSTUHEHUS.

3. CocraBbTe HOHHBIC M MOJICKYJIsIpHBIC ypaBHeHUs ruapoiusa conu NiCly. Paccuuraiite mis Hee
K., cremens ruaponusa h u smauenne pH B 0,01 M pactBope.

4.BpIyuciuTe Maccy BOJIBI U PACTBOPSIEMOrO BellecTBa (B T), KOTOPHIE MOTPEOYIOTCS IS IPUTO-
tosnenus 1 11 8%-Horo pactBopa NazAsOy (totHocts mpu 17 °C 1089,2 kr/md).

5.MeTo10M HOHHO-AJIEKTPOHHOTO OanaHca (METOJIOM IMONIypeakiuii) 3akonunTe ypaBHenue OBP.
Paccuuraiite 9/1C 1 BBISICHUTE, MOKET JIM 3Ta PEAKIUA MPOTEKATh CAMOIPOU3BOIBLHO

MnO, + KBrO+... 2= MnO4 +Br, + ... .

6.BeraucnuTe crity TOKa MpH JIEKTPOIIN3e BOJHOTO pacTBopa cynbdara HaTpus, eciu 3a |1 9 mpo-
1[ecca CyMMapHBI 00BEM BBIICTUBIIUXCS Ta3000pa3HBIX MPOAYKTOB aHOJAHON U KAaTOIHOW MONYpeaKIIHii
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3ioKUBIICHCS BOIBI?
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Bomnpocs! k onpocy 1o TeMaMm J1a00paTOPHBIX padoT (npumepst), (TEKyIIHil KOHTPOJIb):

Pazgen 1. rema 1.1.-1.2. JJaboparopHas padota Nel

«OnpeneneHne SKBUBAJICHTHOW MacChl HEU3BECTHOI'O METaJlIa
1.®opmynupoBKa 3aKOHA COXPAHEHUSI MACChl M SHEPTUH, €r0 MaTEMAaTHYECKOE BBIPAYKEHHE.
2.PopMynHpOBKa 3aKOHA COXPAHEHUS MACCHI.
3.®opMyIHMpOBKa 3aKOHA MIOCTOSIHCTBA COCTABA.
4.®opMyIHMpPOBKA 3aKOHA KPATHBIX OTHOIIECHUMN.
5.@opMyIHMpOBKa 3aKOHA SKBUBAJICHTOB, €M0 MAaTEMaTHYECKOE BBIPAKEHHE.
6.0npeneneHyre NOHATUI: MOJIb BEILIECTBA, OTHOCUTENbHAsL MOJIEKYIISIpHAsl Macca, MOJISIpHas Macca.
7.0npenencHue TMOHSATHIA: SKBUBAJIECHT JJIEMEHTa, MOJIIPHAs Macca SKBHBAJIEHTA, (Gopmyna Juis
pacuera MOJISIPHOM Macchl 5KBUBAJICHTA JIEMEHTA.
8.0mnpeneneHne MOHATHIA: SKBUBAJICHT BEIIECTBA, MOJSIPHBIA 00bEM YKBUBAJICHTA ra3a.
9.®opmyIibl A1 pacueTa MOJISIPHOM MacChl S5KBUBAJIEHTa OCHOBHBIX (YEThIPEX) KJIACCOB HEOPraHM-
YECKUX COCIMHEHUM.
10.®opmynnpoBKa 3aKkoHa ABOTraJipo, CMbICI U BEIMYUHA Yhcia ABOTajpo.
11.®opmynupoBKa IBYX CIEICTBUN U3 3aKOHA ABOTajpo.
12.06beM, 3aHHMaeMblil JTI0OBIM T'a30M IIPU HOPMAIbHBIX YCIoBHsX (H.y.). [IpuBectun 3HaueHus
JaBJIEHUA U TemnepaTypsl 1ipH H.y. B cuctemax CU u CI'CE.
13.MaTtemaTuueckoe BbIpakeHHe 00bEJMHEHHOT0 Ia30BOr0 3aKoHa (ypaBHeHus Kiamneiipona).
14 Maremarnueckas 3anuch ypaBHeHus: MeneneeBa — Knaneiipona.
15.ITonsiTHE MapIMaIbHOIO AaBICHUS r'a3a. 3aKOH MapLHUAIbHBIX AaBieHuH JaabToHa.
16. BemectBo cocrout u3 menu u cepul. M3 0,667 r atoro Bemecta nomydeno 0,556 r okcumga me-
au(1l). Beruncanre maccoByro 00 MEM B BEIIECTBE U HaiiiuTe ero Gopmyiy.

Pa3nen 1. rema: 1.3. JIJabopatopnas pa6ota No2
«OCHOBHBIC KJIACCHI HEOPTAHNYECKHUX COCTUHCHMH. KOMITJICKCHBIC COCTMHEHUS

1.ITonsATHE XUMUYECKHI1 3JIEMEHT. UTO O3HAYAET 3aMuCh lﬂ' Ru?

2 Ilepeunciante CHMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IIEJIOUHBIC DJIEMEHTHI.

3.Ilepeuncnure CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX T'aJIOTEHAMM.

4.1lepeuncianTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX I11€JI0OYHO-3EMEbHBIMH.

5.Kakue snemMeHThl Ha3bIBalOT HeMeTaamu. [IpuBenuTe Bce HCKITIOUEHUS U3 C(HOPMYITHUPOBAHHOTO
MpaBuUIIa.

6.Kakue snemeHTsl Ha3bpiBaoT MeTayuiamu. [lpuBenure Bce MCKIIOUEHUS U3 CHOPMYIHMPOBAHHOTO
MpaBuUIa.

7.daiiTe onpeneneHne okcuaoB. KakoBa cTeneHb OKUCIEHUST 00pa3yroLIero OKCHJl 31eMEHTa B HU-
ke npuBeneHHbIX okcuaax: Cr,07, TiO2, Hy0,, KO,? Ha3zoBuTe 3TH OKCHBI, IPUBEANUTE MX T'pa-
¢buueckue GopMyIbL.

8.JlaiiTe onpeieneHnsi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecosieoOpa3yromux okcuaos. [pu-
BEMTE TI0 JIBAa MPUMeEpa Kax0ro Tuna okcuaoB. [Ipusenute ux rpapudeckue Gopmysbl.

9./laliTe onpenesleHre OCHOBAHMM C TOUYKU 3PEHUS TEOPHUH SJIEKTPOIUTUYECKON Tucconranuy. Yo
Ha3bIBAETCS KUCJIIOTHOCTBIO OCHOBaHUI? Kakue 0OCHOBaHUS HA3bIBAIOTCS I1ETI04aMu?

10.[JaiiTe onpeneneHre KUCIOT C TOYKH 3PEHHSI TEOPUM SJIEKTPOJUTHUYECKON Aucconuanuu. Yto
Ha3bIBAETCS] OCHOBHOCTHIO KUCNoT? [IpuBeauTe o ogHOMY IpuMepy KUCIOPOACOAEpKaAIIUX 1 Oec-
KHCIIOPOJIHBIX KUCIIOT, JalTe UX CUCTEMAaTHYECKOE U TPaJIULIMOHHOE Ha3BaHUS.

11./laliTe onpeaeneHue CpegHUX COJIEH C TOYKU 3PEHUS TEOPUH DIEKTPOIUTHUECKOM I CCOLIUAIINH.
UeMm oTiMuaroTcs OT HUX KHCIble U ocHOBHBIE conu? [lpuBeaure mo aBa mpuMepa KHUCIBIX U OC-
HOBHBIX coJjiel, Ha3oBUTE uX. [IpuBenuTe ux rpapudeckue GopMyIibl.

12.]1aiiTi onpeiesieHUuE JBOMHBIX U CMEIIaHHBIX cojied. [[puBeauTe o nBa npumepa Kaxaoro Tuma
9THX cosiel 1 Ha3oBUTe ux. [lpuBeaure ux rpaguueckue GopMyIbl.

13.Jlaiite ompeneneHue MOHATHS rpaguueckoi Gpopmyinsl coenuHenus. lpusenute rpaduueckue
dopmyinel coequaenuit: VOSO,4, CrOHSO3, HBrO,, CaHPO,. K kakum kimaccaM OTHOCSATCSI 9TH CO-
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€IMHEHUS, TaiTe UX TPAIUIIMOHHBIC Ha3BAHUSI.

14.]laiiTe onpeAeneHUE MOHIATUS CTENEHb OKUCICHHS 3JIEMEHTa B COeMHEHUU. Paccuunraiite cre-
IIEHU OKHUCIIEHUS di1ieMeHTOB B coenquueHusx KoCroO7, HzPOs, Sing', Cry(S0y)3, maiite ux Tpaau-
LIMOHHBIE HA3BaHUA.

15.Metadochopnas u opropochopHast KHCIOTHl — HA YTO yKA3bIBAIOT MCIOIb30BAHHBIC MPHCTAB-
ku? [IpuBeaute rpaduyeckre GopMyIIbl ITUX KUCIIOT.

16.ITpuBenute oObuHBIC U Tpaduueckre HOPMYIBI XJIOPCOACPIKAIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOUIMM CTEIEHSIM OKHUCieHus xJjopa: -1, +1, +3, +5, +7. [IpuBenure TpaaullMOHHbIE HA3BAHUS
3TUX KUCIOT. Ha 4TO yKa3pIBalOT UCIIOJIb30BAHHEIC B HA3BAHUSIX OKOHYAHUS?

17. CocTaBbTE MOJICKYJISIPHBIC U MOHHBIC YPABHCHHUS PEAKIIMA, C TTOMOIIBI KOTOPBIX MOXHO OCY-
IIECTBHUTH CIICAYIOIINE MPEBPALICHHUS:

5—-50,—-503—»H,S04,—~CrOHS0O,—~Na,SO,—~NaHSO,

18 HazoBuTe KOMIUICKCHBIC COCUHEHUS. YKAXKHUTE 3aps]] KOMIUIEKCHOTO MOHA, CTETIICHh OKHCIIEe-
HUS U KOOPJAMHAIIMOHHOE YK CIIO MOHA-KOMIUIEKCO00pa3oBaTels, a TAaK)Ke JCHTATHOCTh JIMTAHIOB.
Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20).]

19.3anumuTe ypaBHEHHUE PEaKkIMi B MOJICKYIIIpHOM U HOHHOM Bujie: Cr(SO4); + BaCl,—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabora No3

«CtpoeHue aTomMa U epuoArUecKas cucteMa XuMudeckux siaementoB JI.M1.MenzaeneeBa»
1.Monens bopa crpoenus atoma. [loctostnuas Punbepra, ee urciieHHOE 3HaYEHUE.
2.IlonsiTe opOUTAIIB.
3.®u3nyecKuil CMbICI U 3HAUEHUS, IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.
4.Du3nyecKkuil CMBICT M 3HAUEHUS, IPUHUMAEMble OPOUTAILHBIM KBAHTOBBIM YHCIIOM.
5.Bun snextpoHHbIX 00sakoB (opOuTaneil) 1 COOTBETCTBUE MEXKAY UUCICHHBIMH U OYKBEHHBIMU
0003HAaYEHUSIMHU OpPOUTAILHOTO KBAHTOBOT'O YHCIIA.
6.®Pu3nyecKuil CMbICI W 3HAYEHMsI, IPUHUMAEMble MAarHUTHBIM KBAaHTOBBIM 4uCIOM. CBSA3b 3THUX
3HAa4YEeHUH ¥ 4yKcia S-, P-, d- u f-opouraneii.
7.®u3nyecKuil CMBICT U 3HAUEHUS, IPUHUMAEMble CIUHOBBIM KBAHTOBBIM YHCIIOM.
8.Yci0BHAs 3aluCh YPHEPrETUUYECKOM TMarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.
9.®opMynupoBKa U (PU3NUECKHUI CMBICI TPUHIIUIIA MUHUMYMa SHEPTHH.
10.®opmynupoBka 1 puznyeckuit cmpica npuHuuna [aymm.
11.®opmynupoBka u pu3HUecKuil CMbICT npaBuia XyHaa.
12.®opmynuposka npasuia KiieukoBckoro.
13.Yto Ha3pIiBaeTcs SJIEKTPOHHOU KoHpurypamueit aroma? IlpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(UTypalmio aToMa 3JI€MEHTa ¢ 3apsiioM sapa S1.
14.PaccunTtaiiTe MaKCUMaIIbHOE YHCIIO AJICKTPOHOB, KOTOPBIE MOT'YT HaXOMUThesi Ha 3P u 5f opoOu-
TasIX.
15.ITpuBenure coBpemenHyto popmynuposky Ilepuoanueckoro 3akona J[.M.Menneneena.
16.0npenenenue u GpU3MUECKUl CMBICI MOHATHHA: () (PEKTUBHBIN 3aps] Aapa, HOCTOSHHAS SKpaHU-
pOBaHMsL.
17.ITonsTus pangnyca atoMa U HoHa. Kak M3MeEHsIeTCs painyCc 4acTHULIBI IIPU [IEPEXO/E: aTOM — €ro
ITOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apSKEHHBIN HOH?
18.Kak 1 nmouemy M3MEHSIOTCS palyChl aTOMOB IpU NIEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U TIpU NIEPEMELEHUH CBEPXY BHU3 BJIOJIb IVIABHBIX U TOOOYHBIX HOATPYHH?
19.0npenenenne NOHATUSA YHEPTUS NOHU3ALMH, €IUHUIBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHHUS
B MIEpHOJaxX U TPpyIIax.
20. Omnpenienenue MOHATHS SHEPTUS CPOJICTBA K JIEKTPOHY, €AMHULIBI €€ U3MEPEHUS U XapakTep ee
M3MEHEHHUS B IEpHOax U rpyImmax.
21.I1onsTHE U GU3UUECKUN CMBICI 3JIEKTPOOTPULIATEILHOCTH 3J1eMeHTOB 1o Marunkeny. Enunuiien
€e U3MEPEHHU U XapaKTep U3MEHEHUsI B IEpHOaxX U IpyIax.
22.0THOCHTENBHBIE 3JIEKTPOOTPULIATENILHOCTH 110 [loNMHrY: Kak OLEHUBAIOTCA U 3aKOHOMEPHOCTH
M3MEHEHHUS UX 3HaUE€HUH B Mepuoiax U rpymmnax.
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23. Hanmmute 31eKTpoHHBIE (POPMYITBI IPUBEACHHBIX HUXKE HOHOB. K ceMeHCTBY KakuX 3J1eMEHTOB
+ + + + -
OTHOCSTCS aTOMBI 3TUX HOHOB? SN, Mn~", Cu? , cr , s%,

Pa3nen 3. rema: 3.1. Jlaboparopnast pabota No4
«OHepreTKa XUMUYECKUX MTPOLIECCOBY

1.0npeneneHue NOHATHS TEIIOBOK (D (PEKT peakium.
2.1lepBbIii 3aK0H (Hayai0) TEPMOJMHAMUKH, M0 MAaTEMaTUUYECKOE BBIPAKEHUE U 3aIIUCh JJI U30-
OapHBIX IIPOLIECCOB.
3.0npeneneHre M30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MpoLeccoB. Moaudukanuy 3amucu
MaTEeMaTHYeCKOr0 BhIpaXKEeHUs 1-ro Havana TepMOAMHAMUKH B 3TUX TPEX CIydasx.
4.]laliTe onpeneneHUe YHTAIBINY, YHJI0- U IK30TEPMUUYECKUX TporieccoB. OOBICHUTE B3aUMOCBSI3b
o0o3HaueHuit TeroBoro 3¢ dexkra Q u AH.
5.0mnpeneneHue MOHATUS TEPMOXUMHUYECKOE ypaBHeHUe. Kakue ycinoBHs Ha3bpIBalOTCsS CTaHIapT-
HbIMU?
6.0mpeneneHye MOHATUS PHTAIBIIMK 00pa30BaHus, €IUHULIBI U3MEPEHUs. 3HAUE€HUsI SHTAJIBIIUN 00-
pa30BaHUs NPOCTHIX BEILECTB.
7.@opmynupoBKa 3aKoHa I'ecca. MaTemaTnyeckoe BBIpaKEHHE CIEACTBUA U3 3akoHa ['ecca.
8.0nucanue MOHATUS SHTPOIIUM CUCTEMBI, €IUHULIBI H3MEPEHHSL.
9.MaremaTrueckasi popmyIia st pacuera U3MEHEHHUS SHTPOIHMH B TIPOIIECCE PEAKIIH.
10.0mpenenenue MmoHsATUs M300apHO-U30TEPMUUECKOr0 MOTEHIMana peakuuu (3Hepruu ['udoca).
UYro oTpakaeT BenuunHa sHeprun [ n66ca?
11.0mpenenenue MOHATHS CTaHAAPTHOM 3Hepruu ['mb6ca oOpazoBaHMs, €AMHUIBI 0Opa30BaHUS.
3HaueHus CTaHIapTHBIX SHepruil I'm60ca oOpa3zoBaHMsI IPOCTHIX BEUIECTB?
12.Matemaruueckas popmyna i pacyeTa U3MEHEHUs] U300apHO-U30TEPMUUECKOr0 IOTEHIIMAa B
IIPOLIECCE peaKLUU.
13.CooTHOIIEHHS MEX Y SHTAIBIIUHHBIM U SHTPOIUIHBIM (PAKTOpPaMu U HalpaBlieHUE POTEKAHUS
XMMHYECKON PEaKIUu.
14.ITonste TepmoauHaMuueckoil pynkuuu. Ilepeuncnute u3zBectHsle Bam TepmoanHamuueckue
GbyHKIUH.
15.Boruncnure temnoBoit a¢ ekt peakiun BoccranopieHus 80 r Fe,O3 anromuHuem.
16.B03MOHO 1 NIpU CTaHIAPTHBIX YCIOBUSX HosrydeHHe aHuauHaA 1o peakiud NH3py + CeHery =
CeHsNH: (0 + Hoy?

3aganus 1Js1 1a00paTOPHBIX PadoT M 0TYETY O HUM (MMpUMep) (TeKYIHi KOHTPOJIb)
®parmeHT K TeMe 4.1 «OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIMN»

3ananue 1. MccaenoBanne oKUCIUTEIbHBIX CBOHCTB MEPMAHIaHATA KAJUs B KHCJIOH cpeje.
Jns pactBopa ¢ pH, 3alaHHBIM BapHaHTOM, PACCUUTHIBAIOT 3HAYCHUE AJICKTPOIHOTO MOTEHIIMAIA
CIIEIYIOIICH OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHOW CHCTEMBI:

MnO, + 8H' + 5¢ = Mn?" + 4H,0,

- 2+
eciu koHneHTparust MNO4” u Mn™", a Takke TeMmiepaTypa 1 1aBJIeHHE COOTBETCTBYIOT CTaHJAPTHBIM.

CpaBHUBAIOT BBIYMCIEHHOE 3HAUEHUE 3JIEKTPOAHOIO MOTEHIIMAIA CO CTaHIApTHBIM U JIETAal0T BbI-
BOJI O BIIMSIHMM CPEJIbl HA OKUCIIUTEIbHBIE CBOMCTBA IEPMAHIaHAT-MOHOB.

CtposiT rpadK 3aBUCUMOCTH OKUCIUTENbHOTO MoTeHnuana MnO, /M n* or pH cpensr. 1lpu kakux
pH Bo3MoxHO BoccTaHOBNeHHE HOHOB MNO4” nonamu:
I', Br, CI'? IToka3piBatoT 3T 001acTH Ha rpaduke.

3aganue 2. BoccraHoB/eHMe NEPMAHIaHATA KAJIUS B PA3JMYHBIX CpeAax.

B Tpu oTnenbHbIe IPOOUPKH C paCTBOPOM MEPMAHraHaTa Kauus J00aBIAIOT Pa30aBICHHYIO CEPHYIO
KHCJIOTY, Takoil ke 00beM BOJbI U KOHIICHTPHUPOBAHHBIA PACTBOP ILIEIOUYH. 3aTeM B KKyl U3 MpoOu-
POK MPHOABIISIOT CBEXKETIPUTOTOBICHHBIN pacTBop cyiabduta HaTpust NaSOs. [{ns oObsicHeHUsT HaOIrO-
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Ja€MOT0 UMEIOT BBHU]Y, UTO B KHUCJIOH cpeie 00pa3yloTCsl HOHBI Mn?*, B HelTpansHOU - MNO, 1 B cuiib-
HOUIEJIOYHOU Cpele - MOHBI MnO42'. [Tonp3ysach MOHHO-3JIEKTPOHHBIM METOJOM, COCTABIISIIOT MOJIHBIC
YPAaBHEHUs peaKIuil.

Ha ocHoBaHWY BBIYMCIICHHBIX Il BceX peakiuil 3HadeHnid DJ1C nenaroT BEIBO 00 OKHCIUTEIbHON
CIOCOOHOCTH MEepPMaHTaHaTa Kajlisl B KHCIIOW, HEUTPaIbHOM U MIETOYHOH cpenax.

3ananue 3. AHaJuU3 32JaHHON OKUCIUTEIbHO-BOCCTAHOBUTEJIbHOH PeaKIuu.

Jnst 3amaHHOM mapbl BeHIeCTB (B COOTBETCTBUM C WHIWBUIYAJIbHBIM BapUAHTOM) OMPEACIISIOT
OKHUCIIUTENIb U BOCCTAHOBUTENb, paccuuThiBatoT DJC 1 cTaHAapTHBIX YCJIOBUH M OLIEHUBAIOT BO3MOX-
HOCTh CaMOTMPOU3BOJIBHOTO MTPOTEKAHUS PEAKIIMN MEX1y HUMHU.

[TpoBonsaT nannyro peakiuio. OTMEHar0T HaOJII01aeMbIe SBIICHUS.

[Tonb3ysick MOHHO-3JIEKTPOHHBIM METOJIOM, COCTABIISIOT MOJHOE YPAaBHEHUE PEAKIIUH.

3ananue 4. CpaBHeHMe OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX CBOMCTB BellleCTB.

st 3aganHOro BemiecTBa (B COOTBETCTBUU C MHAMBUIYATbHBIM BapUAHTOM) OMPEEISIOT CTENECHU
OKHCJIEHHMSI aTOMOB M OTMEYAaIOT, OKMCIMTEJIEM HIM BOCCTAHOBHUTEJIEM MOXKET OBLITH 3TO BEILECTBO B
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusx. [Ipy HEOOXOIUMOCTH HMCHOJB3YIOT 3HAYCHHUS CTaHAapT-
HBIX AJICKTPOAHBIX MOTECHIIUAJIOB.

W3 mpuBEICHHOTO CIHCKA PEaKTUBOB BHIOMPAIOT HE MEHEE JIBYX, KOTOPhIE MOTYT B3aHMMOJICHCTBO-
BaTh C 3aJIaHHBLIM BEIIECTBOM.

VYKa3bIBalOT B MPEIIOJIAraeMbIX PEAKIUAX OKUCIUTENh W BOCCTAHOBUTENH, paccuuThiBaloT DJ[C
JUIS CTAaHAAPTHBIX ycinoBuid. [IpoBoasT peakiuu, oTMe4aroT HabIr0jaeMble SIBJICHHS.

[Tonb3ysick MOHHO-JIEKTPOHHBIM METOJIOM, COCTABIISIIOT IMOJTHBIC YPABHEHUS PEAKIIHA.

KonTtpoJibHbie padoThl 1UIsi 3204H0I GopMbI 00yUeHHs1, (TEKYIIU KOHTPOJIb):

Bemonnstoress nmo  yuebnomy mocobuto b.Il.Cepena, JI.C.Monounuxos, JI.B./lemumnosa,
C.B.Llenumesa «OO0mas 1 HeopraHuyeckas XUMHUS: 3JIEMEHTbl TEOPHUHM, CIIPABOYHBIEC JAHHBIE, 3a/aHUS
ISl CaMOCTOSITeNbHOM paboTel»y ExarepunOypr, 2012. 406 c. [4]. B Hem npuBeneHbl 3aaHusi, TPUMEPbI
peleHys THIOBBIX 3a7a4y U TpeOOBaHUS JUIsl BHITIOIHEHUS 3a/1aHUi.

OOyyaromuiicst BHIOJIHSAET KOHTPOJIbHYIO paboTy 1o BapuaHTy. s 3a04HON (hopMbI 00yUEeHUS
HOMEp BapuaHTa KOHTPOJIbHOM paboThl ompezesnsercs Mo JBYM IMOCIEAHUM LuppaM HOMepa 3a4eTHOH
KHIKKH.

7.4. CooTBeTCTBHE HIKAJIBI OLICHOK U YPOBHeli c()OpMHPOBAHHBIX KOMIIETEH M

YposeHs chopmu-
POBaHHBIX KOMIIE- Ornenka [Tosicuenust
TEHIUI

TeopeTnueckoe cofepxkaHue Kypca OCBOEHO IOJHOCTHIO,
BCE IPEyCMOTPEHHBIE MPOrpaMMOi o0yueHusl yueOHbIe 3aJaHus
BBITIOJIHEHBI.

OO0yuarmuiicss JEMOHCTPUPYET CIOCOOHOCTh MPUMEHSITh
€CTeCTBEHHOHAYYHbIe 3HaHHUs B 00JacTu NMPo(hecCHOHAILHON J1es-
TEIbHOCTU B paMKax M3YYEHHOW AMCUMIUIMHBI, a B YaCTHOCTHU:
S CHOCOOHOCTh 0OOCHOBAHHOTO BHIOOpA YCIOBHH NMPOTEKAaHUs, BbI-
Beicoknii (oTmmumHo) Oopa peareHToB M MX KOJMYECTBEHHBIX COOTHOIICHUH, (pa3oBoro

COCTOSIHUS JJI1 ONTUMAJIBHOTO MPOBENECHUS XUMHUYECKUX MPOLEC-
COB. YCIIEIIHO NPUMEHSET 3HAHHS OCHOBHBIX 3aKOHOB XHMHH,
CTPOCHHUSI U PEAKIIMOHHOM CHOCOOHOCTH BEIIECTB Ul pEIICHUsS
MOCTaBJIeHHBIX 3a7a4. CriocoOeH MPOBOAUTH aHAIM3 MOTYYEHHBIX
JAHHBIX, JIeaTh MpaBWIbHbIE, HAYYHO OOOCHOBaHHBIE BBIBOJIBI.
['oToB mpennarate cBoM cocoObl pelieHusl MOCTaBICHHbBIX 3a/1ad.
["'0TOB paboTaTh KaK B KOMaHJIe, TaK U MHIUBUAYAJIBHO.
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Yposens chopmu-
POBaHHBIX KOMIIE-
TEHUUHN

Ornenka

IMosicaenns

bazoBriit

«»
(xoporo)

Teoperuueckoe conepkaHue Kypca OCBOCHO MOJHOCTBIO,
BCE MIPEAYCMOTPEHHBIE IPOrpaMMOi 00y4eHUs yueOHbIE 3aIaHHs
BBITIOJTHEHBI C HE3HAYMTEIbHBIMYU 3aMEUYaHHSIMU.

OOyuaromuiicss JAEMOHCTPUPYET CIIOCOOHOCTH NPHMEHSTH
€CTECTBEHHOHAYYHbIE 3HAHHs B 00JacTu npodhecCHOHAIBHON /1es-
TENFHOCTH B PaMKaX M3YYCHHOW NUCIUIUIMHBI, B YACTHOCTHU: CIIO-
COOCH MPOBOANTH 0OOCHOBAHHBIN BHIOOpP ONTUMAIBHBIX YCIOBUI
NPOTEKAaHHUs PEaKLuii, 3HaeT CHOCOOBI BIMSHHUS HA XUMHUYCCKHUI
MPOLIECC C LEIbI0 €r0 YCUJIEHUS WM OCTaHOBKU. OOydaroniuiics
UCIIONIb3yeT OCHOBHBIE 3aKOHBI XUMHH /ISl PELICHUS] KOHKPETHBIX
3a/1a4, HAa OCHOBE 3HAHUM O CBOKMCTBAX M CTPOECHUM BEILECTBA MPO-
BOJIUT ITOI00P PEareHToB, CII0OCOOCH MPOBOUTH AHAIN3 TTOJTyYEH-
HBIX JJAHHBIX, HO JIONYCKAeT HETOYHOCTH B ()OPMYJIHPOBKAX U BbI-
BOJIaX.

[ToporoBssiii

«3»
(ynosneTBopu-
TEJILHO)

Teopernueckoe coaepKaHHE Kypca OCBOEHO YacTHYHO,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMoON OOyueHus: ydeo-
HBIX 33JJaHUH BBIIIOJIHEHO, B HUX UMEIOTCS OIINOKH.

OOyyaromuiicst cmoco0eH 4YacTUYHO MPUMEHSTh €CTECTBEH-
HOHAy4YHbIC 3HAHUA B 00JIACTH MPO(GECCHOHAIBHON AEATEIbHOCTH
B paMKax M3y4YEHHOH NMCLUMIUIMHBI, B YACTHOCTU: MOXKET MOJ py-
KOBOJICTBOM OCYUIECTBJIATH BBIOOpP ONTHUMAJIBHBIX YCIOBHI IpoTe-
KaHUS peakUuid ¥ BO3MOXKHOCTH BIIMSIHUSL HAa CMEILEHHE XUMHYe-
CKOI'O PaBHOBECHUS, C LIEJbIO0 YBEIMUEHUS BbIXOJA MPOAYKTOB pe-
akuuu. CrocobeH noadoupaTh peareHThl AJsl PElIeHUs TOCTaBIICH-
HBIX 3a/1a4, IIPU 3TOM HCIIOJIb3YET 3HAHMS 3aKOHOB XUMHH, CTpOe-
HUS BEIECTBAa M €ro0 XUMHUYECKOH akTuBHOCTH. CrIOCOOEH MpOBO-
JTUTh aHAJIW3 MOJTYYEHHBIX PE3YJIbTaTOB UCCIIEOBAHUS, JTOMYyCKast
HE3HAYUTEJIbHbIE OUTHOKH.

Huskuit

«2»
(HEey1OBIETBO-
PHUTENBHO)

TeopeTtnueckoe coaepkaHue Kypca HE OCBOECHO, OOJIbLINH-
CTBO IpPETyCMOTPEHHBIX MpOorpamMmoil o0ydeHHs y4eOHBIX 3a/a-
HUM 1100 HE BBINOJIHEHBI, MO0 coaepxkar rpyOble OLMIMOKU; J0-
NOJTHUTENNbHAs CaMOCTOsITeNIbHAsE padoTa HaJg MaTepualioM He
npHBesia K KakoMy-JIM0O 3HAUUTEIbHOMY MOBBIIIEHUIO KAaueCTBa
BBINOJIHEHUS! YUE€OHBIX 3aaHUH.

OOyyaromuiicst He criocoOeH MPUMEHSTh €CTECTBEHHOHAYY-
HbI€ 3HaHMS B 00JIaCTH NPOPECCHOHATIBHON JEATETbHOCTH B PaM-
Kax M3y4YeHHOW IUCLUMILUIMHBI, B YaCTHOCTU: HE 3HAET OCHOBHBIX
3aKOHOB XHMMUH, IUIOXO MPEJCTABISET BO3MOXXHOCTh UX HCHOJb-
30BaHMsSI IPU TIPOBENICHUH BBIYMCICHUN 110 YPAaBHEHUSM PEAKITHIA.
Hmeer cnabble peACTaBICHUs O CTPOSHHH BELIECTB U UX XUMH-
YECKOW aKTHBHOCTH, O CIIOoco0ax MpeBpallleHusl OJHUX BEUIECTB B
Jpyrue, He BiaJeeT METOJaMM BbIOOpa ONTHUMAIIBHBIX YCIOBHH
MPOTEKaHUs PEaKIMi U BO3MOXHOCTU BJIMSIHUS HA CMEIICHHE XU-
MHYECKOT0 paBHOBECHUS, C LEJIbIO YBEIMUYEHHS BBIXOJA MPOTYKTOB
peaknuu. He crmocoOeH moaduparh peareHTHl IS PEIIeHUs T0-
CTaBJIEHHBIX 3a7au. He Biageer HaBbIKaMu 00OOIEHUS U OLIEHKU
MOJIYYEHHBIX PE3yJIbTaTOB UCCIIEOBAHUSI.
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8. Meronuyeckue yKa3aHus ISl CAMOCTOSITEJIbHOM Pa0doThl 00y4ar0IUXCs

CaMocTosiTenbHast paboTa CiocOOCTBYET 3aKpPEIICHUIO HABBIKOB PAaOOTHI ¢ yUeOHOM U Hay4yHOMU JIH-
TEpaTypor, OCMBICIICHUIO U 3aKPEIUICHHIO TEOPETHYECKOT0 MaTepHuala, ClIOCOOHOCTH HCIIOIb30BaTh OC-
HOBHbIE €CTECTBEHHOHAYYHBIE 3aKOHBI B TPO(HECCHOHATBHON S TEIbHOCTH.

CamocrodaTrenbHas paboTa BBIOIHAETCS BO BHEAYJUTOPHOE (AyJUTOPHOE) BpeMs IO 3aJaHHUI0 U
IIPU METOJMYECKOM PYKOBOJCTBE MPEIo/IaBaTelsi, HO 0e3 ero HelmoCpeACTBEHHOIO y4yacTus (IpU YacTHY-
HOM HENOCPEICTBEHHOM YYaCTHH IPETIOIaBaTelN s, OCTABIISIONIEM BEIYIIYIO POJb B KOHTPOJIE 3a paboToi
CTYJICHTOB).

Dopmul camocmoamenvbHol pabomsl 0aKaIaBpOB pa3HO0Opa3Hbl. OHM BKIIOUYAIOT B CeOsl U3yye-
HUE y4yeOHOM, HAyYHOH M METOJIMYECKOW JUTepaTyphl, MaTEepUaIoOB MEPUOIUUECKUX U3IaHUH C IpUBIIe-
YEHUEM 3JICKTPOHHBIX CPEACTB O(PUIMANBHOM, CTATUCTUYECKOH, MEPUOTUIECKON W HaydyHOH MH(OpMa-
07078

B mporiecce n3ydeHus IMCHUITINHBL « XuMus» O0akanaBpamu HarnpasieHus 29.03.03 «Texnomorus
MOJIUTPahUUECKOT0 ¥ YHAaKOBOUHOTO MPOHU3BOJACTBAY» OCHOBHLIMU BUOAMU CAMOCMOAMENbHOU pabombl
SIBJISIFOTCSL:

- MOATOTOBKA K ayJIUTOPHBIM 3aHATHAM (JIEKIUAM U JaOOPATOPHBIM 3aHATUSIM) U BBIIIOJIHEHUE CO-

OTBETCTBYIOILIUX 3aJaHUN;

- caMOCTOsTeNNbHasl paboTa HaJ OTIEIbHBIMA TEMaMHU y4eOHOW NUCHUIUIMHBI B COOTBETCTBHH C

y4eOHO-TEMATUYECKUM ILJIAHOM;

- BBITIOJTHEHUE KOHTPOJIBHBIX pa0oT, AJIsi 3a04HOM POpPMBI 00YUEHHUS;

- IOATOTOBKA K 9K3aMEHY.

Ha 3aHATHSAX JIEKIMOHHOTO THUIIA MPENoJAaBaTeb M3JaraeT M paszbsACHSAET OCHOBHBIC, Hambosee
CIIO’KHBIC TIOHSITHS TEMBI, & TAK)KE CBSA3aHHBIC C HUIMU TEOPETHYECKUE U MPAKTUUYECKUE MPOOIIEMBI, 1aeT
PEKOMEH/Ialli1 Ha BBIMIOJIHEHUE CAMOCTOSITENIbHOM pabOTHI.

B xoze nekmuii 00yJarommmMcs peKOMEH TYEeTCS:

- BECTH KOHCIIEKTHUPOBaHUE YUeOHOIr0 MaTepuana;

- oOpamaTh BHUMaHUE Ha OINpeAeeHUs NOHITUH, (POPMYIMPOBKU 3aKOHOB M MX MaT€MaTUYECKOe
BBIpQ)XEHUE, MOJIOKEHHSI, PACKPBIBAIOLINE COAECP)KaHUE TE€X WM MHBIX SBJICHUN U MPOLIECCOB, HAyUHbIE
BBIBOJIBI M TPAKTHYECKUE PEKOMEH/IAIINH 110 UX TIPUMEHEHHIO;

- 3a/1aBaTh MPENoJaBaTeIi0 YTOYHSIOIMINE BONPOCH C LENbI0 YSICHEHUSI TEOPETUYECKUX MOJIOXKe-
HUM, pa3pelIeHns CIIOPHBIX CUTyaluu.

B pabounx KOHCNEKTaX >KeNaTeIbHO OCTaBJIATH IOJI, HA KOTOPBIX BO BHEAYJIUTOPHOE BpeMs
MOXHO CJIeJIaTh TIOMETKH M3 Y4eOHO-METOAMYEeCKOro o0ecreueHus NIl CaMOCTOsITEIbHOM paboThl 00Y-
YaOLUXCs, JOMOJHSIIOMEr0 MaTepuaia HpOCHyIIaHHON JIEKIMH, a TaKKe MOMETKH, MOJYepKUBAroIue
0CO0YIO BaKHOCTb T€X WJIM MHBIX TEOPETUUYECKHUX MOJIOKEHUH.

Jlsis ycnemHoro oBiaieHus: KypcoM He0OXOJUMO IOCelaTh Bce JIEKIUH, TaK KaK TeMaTH4YeCKUui
MaTepuaj B3auMOCBA3aH MexXy co0oil. B cioyuasx mpomycka 3aHATUS CTYA€HTY HEOOXOJUMO CaMOCTOS-
TEJbHO W3YYUTh MaTepHall U OTBETUTh Ha KOHTPOJbHBIE BOIPOCHI IO MPOMYIIEHHONW TeMe BO BpeMs WH-
JVBHTyaTbHBIX KOHCYJIbTAIHH.

JlaGopaTopHble 3aHATH — 3TO akTUBHas (opMa ydyeOHoro nporecca. [Ipu moaroroske k jabopa-
TOPHBIM 3aHATHUSM OOy4aroueMycss HEOOXOJUMO M3YyUYUTh OCHOBHYIO JINTEPATYpPY, O3HAKOMHTCS C JO-
MOJTHUTEIBHOM JUTEpaTypol, y4ecTh peKOMEHJAIMU MpernoaaBareis. TeMbl TEeOPEeTUUECKOro CofepKa-
HUS TPENIoiaraloT JTUCKYCCHOHHBIM XxapakTep oOcyxkieHus. boibiias yacTb TeM AMCHMILIUMHBI HOCHUT
NPAaKTUYECKUH XapakTep, T.e. MpearosiaraeT BHIIOJIHEHUE JIAOOPATOPHBIX 33/JaHUM M pelIeHue 3aaad,
aHaJN3 TPAKTUIECKAX CUTYaIHH.

BaxHoil yacThio CaMOCTOSATENBbHON pabOTHl SBJISAETCS UYTEHHE y4eOHOW M HAydyHOH JMTEeparyphl.
OcHoBHast GyHKIHST YIeOHUKOB — OPUEHTHPOBATH CTYACHTA B CHCTEME 3HAHWI, YMEHHUI W HABBIKOB, KOTOPbIE
JIOJDKHBI OBITH YCBOEHBI OYAYIIMMU CHIEHUATMCTAMH 0 TAHHOW TUCIUITINHE.

Ormpoc 1o TeMe J1abopaTopHOM PabOTHI MPEACTABISET COOOM OTBETHI HA MOCTABIEHHBIE BOIIPOCHI
nepez 1abopaTopHOi paboTol U mocie e€ BhIoMHeHHs. V3moXeHne B MUCbMEHHOM BHJIE PE3yJIbTaToOB
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9KCIIEPUMEHTA U TEOPETUYECKOT0 aHAIM3a WM PEUIEHHE 3a7auu Mo onpeneneHHoW Teme. CoaepkaHue
MH/IMBUYaJIbHBIX BOIIPOCOB IO TEMaM JIaDOPAaTOPHBIX pabOT OPUEHTHPOBAHO HA MOATOTOBKY OakayiaB-
POB 10 OCHOBHBIM BOIIPOCaM Kypca. YpOBEHb BBIIOJIHEHMS MO3BOJISET MPENOJABATENAM CYAUTh O XOAE
CaMOCTOSITENIbHON pabOThl OaKaIaBpOB B MEXKCECCUOHHBIN MEPHO U O CTENIEHH UX MOATOTOBKU K dK3aMe-
HY.

BeinonHeHne KOHTPOIBHBIX paboT 00ydyaromMMUC 3a04HOU (DOPMBI SIBIISIETCS YaCThIO CaMOCTOSI-
TEJNBHOM pabOThl M MPEIyCMaTPUBACT WHAWBUIYAIbHYIO Pa0OTy CTYAECHTOB C y4eOHOH nuTepaTypol u
IIEPBOMCTOYHUKAMH T10 COOTBETCTBYIOIUM TeMaM Kypca. 3aJaHusl, IpUMephl PELICHUs TUIIOBBIX 3a7a4d U
TpeOOBaHUs ISl BBIMOJHEHUS 331aHuil puBeieHbl B yueOHoM nocodun: b.I1.Cepena, JI.C.MoI0YHHUKOB,
JI.B. lemunoBa, C.B.llenumeBa «OO0mass 1 HeOpraHuYecKass XHMHS: AJIEMEHTBHl TEOPHUH, CIIPABOYHBIC
JaHHbIE, 33aHUs U1 CAMOCTOsATENbHOI padoTey ExatepunoOypr, 2012. 406 c. [4].

OOyuaronuiicss BBIIOJIHIET KOHTPOJIbHYIO paboTy 1o BapuaHTy. [l 3aouHON Gopmbl 00yueHUs
HOMEp BapuaHTa KOHTPOJBHOM pabOThl OmpeienseTcs Mo IBYM IMOCIEAHUM Hudpam HOMEpa 3aueTHOMH
KHUXKKH.

PykoBoauTenp u3 uncna npenojasareneid kadeaphel OCYIIECTBISIET TEKYIee PyKOBOACTBO, KOTOPOE
BKJIFOYAET: KOHCYJIbTALUU C 1I€JIbI0 OKa3aHUsl OPraHU3allMOHHON W HayYyHO-METOJUYECKOM MOMOIIH CTY-
JIEHTY; KOHTPOJIb HaJ BHIIOJIHEHUEM paOOThl B YCTAHOBJICHHBIE CPOKH; IPOBEPKY COAEpKaHUSA U 0(hopM-
JICHUS 3aBEPILIEHHON paboThI.

KonTtponbHast paboTa BEIIOIHAETCS 00yJalONIMMCS CAMOCTOSTENILHO U JOJDKHA OBITh MTpeICTaBlIeHa
K IIPOBEpPKE IpenoaBaTeiio J0 Hayala 3K3aMEeHalMOHHON ceccuu. BoimonHeHHas paboTa JOKHA ObITh
3anuieHa oOyJaromuMmcs. BeimonHenne u 3ammra KOHTPOJIBHBIX paboT SBISETCS 00s3aTeNbHBIM yCII0-
BUEM JUIsl JIOIYCKa CTY/AEHTa K 3K3aMeHy Mo AucuuIuiiHe. CTyJNeHThI, He BBIITOJHUBIINE KOHTPOJIbHYIO
paboty, K cade ’K3aMeHa He JoImycKaloTcs. PaboTa noymkHa ObITh akKKypaTHO O(OpMIIEHA B TIEYATHOM
WA NMCbMEHHOM BUJIE, YA00HA I IPOBEPKU U XpaHEHUs. 3aluTa KOHTPOJIbHONU pabOThl MOKET HOCUTh
KaK UHJIMBUyaJbHBIN, TaK U IIyOJUYHBIN XapaKTep.

[ToaroToBka K 5K3aMeHy Ipeoiaraer:

- U3y4YE€HHUE OCHOBHOM U TONIOJIHUTEIBLHOM JINTEPATYyPHI;

- N3y4YEHHE KOHCIIEKTOB JIEKIIWH;

- y4acTue B MPOBOJMMBIX KOHTPOJIBHBIX OIPOCaXx;

- BBIMOJIHEHUE KOHTPOJBHBIX padoT 11 3204HON (GOpPMBI 00YUEHUSI.

9. IlepeueHb MHGPOPMALMOHHBIX TEXHOJIOIMii, HCIOJIb3YyeMbIX
NPH OCYLIeCTBJIEHNH 00Pa30BaTeJLHOI0 Npolecca Mo AMCHHUILINHE
JUist yCTIENTHOTO OBJIQJCHUS TUCIMITIIMHOM MCITIONB3YIOTCS ClIeAYIoINe HH()OPMAIIMOHHBIE TEX-
HOJIOTUU OOyUYEeHUSI:

* [lpu npoBeneHUH JIEKIMH HCHONB3YIOTCS MPE3CHTAlMd Mareprana B mporpamme Microsoft
Office (PowerPoint), Beixoq Ha mnpodecCHOHATBHBIE CaAWThI, HCIONB30BaHUE BHICOMATEPHATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

e [IpakTHueckue 3aHATHE [0 JUCLUIUIMHE TPOBOJATCS C HEOOXOAMMOIO METOAMYECKOIO
MaTepuaia (METOINYECKUE YKa3aHUs, CIPaBOYHUKH, HOPMATUBHI U T.I1.)

e JlaGopaTopHble 3aHATHS 1O JUCUUIUIMHE MPOBOAATCS B CHEUAIU3HUPOBAHHOW YydeOHOM
ayTUTOPUH — 1a00paTOpun peKyIepaly ra3oBeIX BEIOPOCOB.

JlaGopaTopHble 3aHATHS MO TUCHUIUIMHE MPOBOJATCS C UCMOIB30BaHUE PA3IMYHOTO JIAOOPATOP-
HOT0O 00Opy/IOBaHMS, a TaKKe Ha J1a0OpaTOPHBIX CTeHAax-ycTaHoBKax. Ha 3anstuu oOydvaromuiics 3Ha-
KOMHUTCA C (U3UKO-XMMHYECKMMHM METOJaMH aHallu3a OOBEKTOB OKpY’Kalolled cpeibl, paboTod u
YCTPOMCTBOM IbUIE Ta3004YUCTHOTO 00OPYIOBAaHUS U MPUOOPOB, UCTIONIB3YEMbIX MPU UCCIET0BAaHUN 00b-
€KTOB OKpYXaroIlei cpe/bl, yUUTCS TOTOBUTh CTaHJAPTHBIE pAaCTBOPHI, CTPOUTH KaTUOPOBOUHBIE rpadu-
KM U T.I.

Ha npakTryeckux 3aHATHSAX CTYJEHTHI OTpadaThIBal0 HaBBIKM OOOCHOBAHHOT'O BBHIOOpA IMBLIETa30-
OYHCTHOTO 00OpY/IOBaHUS, ONPEEIIEHUSI €T0 OCHOBHBIX Fa0APUTHBIX Pa3MEPOB U TEXHUYECKHUX XapaKTe-
PHUCTHK.

B mpouecce u3zydeHHs] NUCHUIUIMHBI y4EOHBIMU UENSIMH SIBISIFOTCSI TMEPBUYHOE BOCHPUSTHE
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yueOHOW nH(pOopMaIHK O TEOPETUIESCKUX OCHOBAX W MPUHIUIAX PabOThI ¢ TOKyMEHTaMu (KapThl, TUTAHEI,
CXEMBI, PETJIAMEHTHI), €€ YCBOCHHE, 3allOMUHAHKE, a TAKKe CTPYKTYPHPOBAHHUE MOJTYYCHHBIX 3HAHUHN H
pa3BUTHE MHTEJUICKTYAIBHBIX YMEHUN, OPUEHTUPOBAHHBIX HAa CIIOCOOBI JEATEIILHOCTH PETPOYKTUBHOTO
xapaktepa. [locpencTBOM HCIIONB30BaHHS ITUX WHTEUICKTYalbHBIX YMEHHH JOCTUTAIOTCS y3HaBaHHE
paHee yCBOGHHOTO MaTepuaja B HOBBIX CHTYAIlHsIX, MPUMEHEHHE aOCTPaKTHOTO 3HAHUS B KOHKPETHBIX
CUTYAIIHsX.

JUIs MOCTHXKEHHSI 3TUX IEJeH HCIONB3yIOTCS B OCHOBHOM TpPATUIIMOHHBIE MH(DOPMATHBHO-
Pa3BUBAIONIME TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COYCTAHHS IMACCUBHBIX QOpM (JIEKIHs, Ja-
00opaTopHOE U MPAKTHYECKOE 3aHATHE, KOHCYJIBTAIIHS, CAMOCTOSTEIbHAS pab0oTa) M PerpOyKTHBHBIX Me-
TOAOB oOOydeHus (ITOBECTBOBATEIbHOE U3JIOKEHHE Yy4deOHOW uH(popmanuu, OOBICHUTEIHHO-
WUTIOCTPATHBHOE M3JIOKEHUE) U JTab0paTOPHO-TIPAKTHYECKUX METOJ0B OOyueHHUs (BBITIOJHEHHE KeHc-
3aj[aHuil, pacueT SKOOMO3aIUTHOTO 000PYIOBAHNUA).

YHuBepcuTeT obecredyeH HeOOXOAMMBIM KOMIUIEKTOM JIMLIEH3MOHHOTO MPOTrPaMMHOrO olecriede-
HUS:

®  CEMEelCTBO KOMMEPYECKHX OINEPAMOHHBIX CUCTeM cemericTBa Microsoft Windows;

e oducHsIif naker npunoxxkenuit Microsoft Office;

® [porpamMMHasi CHCTeMa JUIsi OOHapY)KEHUsI TEKCTOBBIX 3aMMCTBOBAHHUU B y4EOHBIX M HAYYHBIX
paborax «AHTHIUTaruat.BY 3y,

10. Onucanue MaTepuAIbHO-TeXHUYECKOMH 0a3bl, HE0OX0AMMO¥ /151 OCyleCTBJIEHUSI
00pa30BaTeJILHOr0 MPOIEcca MO TUCIUNIHHE

Peanuzarnus yaeOHOTO Mmporiecca OCYyIECTBISACTCS B CIICHUAIbHBIX YYeOHBIX ayTUTOPUSIX YHUBEP-
CUTETA JIJISl POBECHUS 3aHITHI JIEKIIMOHHOTO THIA, TA0OPATOPHBIX 3aHSATUHN, TPYIIOBBIX U UHIAUBUIY-
ANBHBIX KOHCYJIbTAIIUH, TEKYIIIETO KOHTPOJIS U MPOMEKYTOYHOU aTTecTanuu. Bee ayuTopun yKOMILICK-
TOBAHBI CHCHH&HHBHDOB&HHOﬁ M€6CJH)IO U TCXHHUYCCKHMMHU CPCIACTBAMU 06yqu1/I$1, ClyXalliuMu JId
npeAcTaBieHUs ydeOHON uHpopmanuu Oonbiiol ayautopuu. [Ipu HEOOXOIUMOCTH O0O0yYaroITUMCS
IpeyIaraloTcs HabOphl IEMOHCTPAIIMOHHOTO 000pYIOBaHUS U y4eOHO-HATIISAIHBIX MOCOOMA, oOecreyu-
BaIOIIME TEMATUYECKUE HILTIOCTPALIUH.

CamocrosiTenbHast paboTa 00y4yaroIMXcs BBIIOIHSAETCS B CIIELMAIU3UPOBAHHON ayAUTOPUHU, KO-
Topass 000pyAoBaHa y4eOHOW MeOenbio, KOMIBIOTEPHON TEXHUKON C BO3MOXKHOCTBIO MOJKIIOYEHHS K
cetn «HTEpHET» U OOECIeUeHUEM JIOCTYIAa B JIEKTPOHHYI0 WH()OPMAIMOHHO-00pa30BaTEIIBHYIO CPEy
YIIITY.

EcTh momenienue A1 XpaHeHUs M MPOQPIIAKTHYSCKOTO 00CITYy>)KUBAaHUS YI€OHOTO 000pyTIOBaHHUS.

TpeOoBanus K ayANTOPHAM

HanmenoBanue CIICIMUATIbHBIX HOMGH.[CHHfI
nu HOMGH.IGHI/IfI JJIA CaMOCTOSTEIIEHOM pa6OTBI

OCHAaIIEHHOCTH CIIEIIHAIBHBIX ITOMEIEHUI
1 TIOMETIEHUH JJIS1 CAMOCTOSITEIBHON PabOTHI

[Tomenienune nis JEKIUOHHBIX 3aHIATHM,
IPYIIIOBBIX U WHIUBHUIYAJIBHBIX KOH-
CyJbTallUi, TEKYIIEHW M IPOMEXKYTOU-
HOM aTTECTALUHU.

Croel AYOAUTOPHBIC CKaMbHU, KOMILJICKT
HarJIIHBIX TI0COOWIA; TMEPEHOCHOE MYJIbTH-
MenuiiHoe oOopyaoBaHuE (HOYTOYK, 9KpaH,
MIPOEKTOP)

[Tomemienue ansi 1abOpaTOPHBIX 3aHs-
TUHA

VYyeOHast nabopatopusi Uisi IPOBEACHUS Jia-
OOpaTOpHBIX 3aHATUH, OCHaIleHHas jabopa-
TOPHBIMH CTOJIAaMH W CTYJbSIMU, HIKa(l)aMI/I
JUIE XpaHEHUs PEAKTHUBOB, JAOOPaTOPHBIMU
YCTaHOBKaMH, KOMILJICKT y‘-IC6HO-HaFJ'I${)IHI)IX
MaTepHaOB XUMUYECKON MOCYIO0N U PEeaKkTH-
BaMHu

[Tomemmenust 11 caMOCTOSITENBHON pa-
OOTEI

Crounbl, CTymbs, 3KpaH, MpoekTop. Pabouwme
MeCTa CTYJICHTOB, OCHAIIEHBI KOMITBLIOTEPAMH
C BBIXOJIOM B CeTh VIHTEpHET U AIIEKTPOHHYIO
WH(POPMaMOHHYIO 00pa30BaTEIbHYIO CPEY.

[Tomerenne A XpaHeHUs W TpPodu-

Pacxogubie MaTCpHraJibl I pCMOHTA U 00-
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JIAKTHYECKOTO 00CITYy)KHMBaHUS y4eOHOTO
o0opynoBaHUs

CIY)KHMBaHUS TeXHUKH. MecTta il XpaHCHHUS
o0opynoBaHus
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