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1. Ilepeyensn

IUIAHUPYEMbIX

pe3yJbTaToB

o0y4eHust

o

AMCHUILINHE,

COOTHECEHHBIX C NJIAHMPYEeMbIMHM Pe3yJbTATAMH OCBOEHHUsSI 00pa3oBaTeIbHOM
NPOrpaMMbl

Kopx
KOMIIEeTEeHI[UN
u3 YII u stan

eé
¢opmupoBanus

Conep:xanue
KOMIIETEHIINH

B PeE3yabTaTe M3yUYCeHUs JTUCHUILIMHBI oﬁyqaloumecs[ JOJIZKHBI

3HATb

yMeThb

BJIaJ€Th

OK-5

CIIOCOOHOCTE K
CaMOOpPTraHU3aIuHU 1
caM000pa30BaHUIO

OCHOBHBIE
XUMUYECKUE
ITOJIOKEHHS 1 3aKOHBIL,
KaK MHCTPYMEHTBI JUIs
CaMOOpPraHu3aIuy 1
caMo00pa3oBaHUs

[InanupoBars u
OCYIIECTBIIATH CBOIO
y4eOHo-
TI03HABATELHYTO
JeATeNbHOCTD C
Yy4eTOM YCIIOBHH,
CpPE/CTB,
BO3MOYKHOCTEM
poheCCHOHATLHOTO
1 ITYHOCTHOTO
Pa3BUTHSL.

Hagwixkamu
CaMOCTOSTENbHOM
paboThI ¢
00pa3oBaTeIbHBIMU
pecypcaMu

I1K-13

CHOCOOHOCTB TIPOBOAUTD
9KCHEPUMEHTBHI IO
3aJaHHbIM METOJHKAM,
00pabarbIBaTh U
AQHAIN3UPOBATh
PE3yNIBTaThl, ONUCHIBATh
BBINIOJIHEHHE HAyYHBIX
WCCIICIOBaHU, TOTOBUTH
JIAHHBIC [T COCTABICHHS
Hay4YHBIX 0030pOB U
nyOauKaui

Metonuku
9KCIIEPUMEHTOB B
00JIaCTH XUMHH;

Mertonuku 006paboTku
U aHaJIN3a Pe3y/bTaToB
IKCTIEPUMEHTOB.

[TpumensTh o0mMe
TEOPETHYECKHE
3HAHHA K
KOHKPETHBIM
XUMHYECKIM
mporeccam,
OIpeAEIATh
HarpaBJIeHHs
TEUCHUS] XUMUIECKUX
MIPOLIECCOB,
TIOJTb30BaThCA
mpubopamu,
BBINIOJHATH
9KCTIEPUMEHTHI 1
000011aTh
HaOmoaeMbie GakThl
C MCHOJIb30BaHUEM
XUMHUYCCKUX
3aKOHOB, IPEABHUICTh
¢usngeckue u
XMMHYECKHE
CBOMCTBA BEIIECTB Ha
OCHOBC 3HAHUA UX
XUMHYECKUX
(opwyz,
TIOJTb30BAThCS
XUMHUYECKOMN
JIUTEPATYPOH U
CIpaBOYHHKAMH,
OTIPEIETSATh
KOHCTAHTbhI
paBHOBecCHS
XMMHYECKUX
NIpEBPALLEHUI

Metonamu pacuera Ha
OCHOBAaHUU
XUMHUYECKUX
TpeBpalieHui
KHHETUYCCKUX U
TePMOIIMHAMUYIECKHX
XapaKTEePUCTUK
XUMHUYECKUX peaKui

2. MecTo I1MCHHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrPaMMbl




JIMCUMIIMHBI (HpaKTI/IKI/I), MaremaTtnka, JKOJIOT s

MPEALIECTBYIOIINE M3yYEHUIO
TV CLMILINHBI, pPEe3yJIbTaThI
OCBOCHHSI KOTOPBIX HEOOXOIUMBbI
TS OCBOCHHUS JTaHHOU
JUCHUTUIAHEI.

Jucturuimael - (IPaKTUKH), IS be3onacHOCTh KU3HENEATETLHOCTH, MaTepraioBeIcHUE,

KOTOPBIX ~ pe3y/bTaThl OcBoeHms | PH3HKa, Jxonorus
JaHHOW  JUCHMIUIMHBI  OyIyT
HEOOXOIUMBI, KaK  BXOJHBIC
3HAHWSI, YMEHUS W BIAJCHUS IS
WX M3yUYCHUSL.

3. O0beM MCHMIUIMHBI B 32a4€THBLIX EIUHHMIAX ¢ YKa3aHMEeM KOJU4YeCcTBa
aKaJIeMUYeCKHX YaCOB, BbIJICJEHHbIX HA KOHTAKTHYIO Pad0oTy 00y4aromerocs ¢
npenogasaresieM (10 BUAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYIO padoTy
odyuarourerocsi

OO01mmit 00beM TUCHUIUIMHBI B 3.€. /gac: 3/ 108
®opMa MpOMEKYTOYHOU aTTecTalnu: 3a4eT

Bujabl 3aHATHIA, HX TPY10EMKOCTb (Yac.) O0beM KOHTAKTHOM

a0oThI
®opma p
Jlaboparopubie | IIpakTuyeckune CamocTosiTeJIbHA o0y4aronerocs ¢
00yueHust Jlekuuu
padoThI 3aHATHA s1 padora npenojaasarejeM
(1ac)
OYHasI 16 32 0 60 57

4. CoaepxkaHue IMCHUIVIMHBI, CTPYKTYPHUPOBAaHHOEe IO TemMaM (pas3gejam) ¢
yKa3aHUEM OTBEeJIEHHOI0 HAa HUX KOJUYECTBA aKaJeMHYeCKMX 4acoB M BH/0B
Y4eOHBbIX 3aHATHI

dopma obyueHua: ouHan
Cemecmp: 1

JlekunonHnpie 3ansTud (164.)

1. OcHOBHBIC NMOHATHA M 3aKOHbI XHMHH {JIEKIUS C Pa300pOM KOHKPETHBIX

curyanuii} (14.)[7] [Ipeamer xumuu u cBsI3b €€ C IpyrumMu Haykamu. OOIue MOHATHUS

(371eMeHT, aToMm, MOJIeKysa, MOJb, MOJSIpHAs macca »JieMeHTa, BemlecTBa). OCHOBHBIE

XUMUYECKUE TOJIOKEHUS M 3aKOHBbl, KaK HHCTPYMEHTBHI JIsI CaMOOpraHW3alud U

camooOpa3zoBaHusi. OCHOBHBIE 3aKOHBl XMMHU: 3aKOH COXPAHEHHUS SHEPruH, 3aKOH

IIOCTOSIHCTBA COCTaBa, 3aKOH SKBUBAJIEHTOB, 3aKOH ABOrajJpo M €ro CIleACTBHE,

MOJISIPHBIN 00hEM ra3000pa3HOTO BEIIEeCTBA

2. DHeprerMka XMMHYECKHMX MpPOLECCOB. XHMHYECKOE CPOACTBO {JIeKUHMSA C

pa3oopoM  KOHKpeTHbIX  curyammii}  (14.)[4,7] dusznueckass  CyIIHOCTb
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sHEpreTudecknx AP(HEeKTOB XUMMUICCKUX PEaKIuid. BHYTpeHHSST SHEPTUS U YHTAIBIIHS.
TepmoxuMuyeckre 3aKOHBI. OHTANBIUS OOpa30BaHUS XHUMHYECCKUX COCIUHEHUH.
DOnepretudeckue 3G deKxTol npu ¢(a3oBbIX Mepexoaax. M3sMeHeHrne HTaJbIIMU CUCTEMBI
B pa3IMuHbIX Tporeccax. Tepmoxumuyeckue pacu€tol. [loHsTe 00 SHTpONUU.
H3MeHeHre SHTPONUY NMPU XUMUYECKUX MPOLIECCOB

3. Xumuueckasi KuHeTuka u ¢ga3zosoe paBHoBecue. Karanus {ekuus ¢ pazdéopom
KOHKpPeTHbIX cutyanuii} (14.)[2,7] [oMoreHHbie U reTeporeHHble cucteMmbl. CKOPOCTh
TOMOT€HHBIX peaklHil. 3aBUCHUMOCTb CKOPOCTH pEakUMH OT KOHUEHTpPALUHUH
pearupyronmx BEECTB. 3aKOH JEHCTBUS MacC, KOHCTAHTa CKOPOCTH pEaKIHH.
3aBUCHUMOCTh CKOPOCTHM TOMOTE€HHBIX pEaKUUMU OT TeMIlepaTypbl. XUMHUUYECKOE
paBHOBECHME B TOMOTeHHbIX cucremMax. KoHcraHta paBHOBecus. llenHble peakuuu.
T'omorennsbIil karanu3. CKOPOCTh M€TEPOTCHHBIX XMUMHUYECKUX peakiuil. XUMUYECKOe
paBHOBECHE B TETEPOTEHHBIX cucTeMax. OCHOBHbIE (DAKTOPHI, OIMPEACISIONINE
HAIPABJICHUE TEUCHUS Peakuuu U cocTossHue paBHoBecus. [lpunnun Jle-Illatense.
I'eTeporeHHblid KaTanus.

4. CTpoeHne aTOMOB U CUCTEMATHKA XMMUYECKHX JIEMEHTOB {JIeKIHs ¢ pa30opoM
KOHKpeTHbIX cutyauuii} (14.)[6,7] OcHOBHBIE CBEIECHUS O CTPOCHHUH aTOMOB.
OcHoBHble mnojokeHust Teopun Peszepdopna u bopa. [JocromncrBa. Hemocrarkw.
ATomHBIE sapa, UX cocTtaB. M3oromnbl. KBaHTOBO-MexaHMUYecKass MOJIENIb aToMa.
XapaKTepUCTUKa IOBEACHUS JJIEKTPOHOB B aromax. KBaHToBble uwmcia. [IpuHnmn
[Taynu. Tunel opOuTanei M MOPSIOK 3alOJHEHUs dHEPreTudeckux ypoHei. [IpaBuio
XyHza v KneukoBckoro. CrpoeHnue MHOTO3JIEKTPOHHBIX aTOMOB.
[Tepuognueckass  cucrema .M. MenaeneeBa.  JIMaJIEeKTUYECKUMH  XapakTep
nepuoauyeckoro 3axkoHa. [lopsiakoBeiii HoOMep anieMeHTOB. llepuoanyeckoe n3mMeHeHue
CBOMCTB XMMHUYECKUX 3JIEMEHTOB. ODHEpPrusi MOHU3ALMU U CPOJICTBA K DIIEKTPOHY.
DNEKTPOOTPUIIATENIBHOCTh 31EMEHTOB. Painychl aToMOB M MOHOB. MeTalinyeckue u
OKHCJIUTEIBHBIE CBOMCTBA JIEMEHTOB M MIPOCTHIX BEILIECTB

5. Xumnyeckasi cBsi3b {JIeKHUSA C Pa30opoM KOHKpeTHbIX curyamuu} (14.)[6,7]
XUMHYECKasT CBA3b M BAJCHTHOCTb JJIEMEHTOB. METOAbl BaJIECHTHBIX CBS3EU U
MOJIEKYJISIpHBIX opOuTaneii. OCHOBHBIE BUJIbI XUMUYECKON CBs3U. [1oJIpHOCTH CBSI3H.
Crpoenue mpocremux wmoJiekysa. KoBajieHTHas mOJsipHAasT W HENOJISIpHAs CBS3b.
Mexanusm obpazoBanus. [lomsapHocTh Mosiekys. JIunonbHBIN MOMEHT. [ eoMmeTpruueckas
CTpyKTypa Mousiekyn. [uOpunuzaiusi BajeHTHBIX opOutaneil. KonmuyecTBeHHbIE W
FEOMETPUUYECKUE  XApPAaKTEPUCTUKM  XHUMUYECKOM  cBs3u.  Hacelmmaemocts u
HAIPaBJIICHHOCTh CBs3U. MoOHHas cBs3b. MexaHusMm oOpaszoBaHus. MeTamnueckas
CBsi3b. JIOHOPHO-aKIENTOPHBIA MEXaHW3M OOpa30BaHUS XHWMHUYECKOH  CBSI3H.
MexMonexkynspHble cuibl B3auMonaeicTBus. Bogopoanast cBszs. Cunbsl Bau-gep-
Baanbca

6. OCHOBHbBIEC XapAKTEePUCTUKHU PACTBOPOB U JAPYIMX AUCIEPCHBIX CUCTEM {JIeKIUSA
¢ pa3dopoM KOHKpeTHbIX cutyamuii} (14.)[7,9] OOmume nonstus. Kmaccudukarmmsi.
CnocoOb1 BBIPAKCHUS cocTasa. PactBOpuUMOCTS.
TepMoarHaMUKa pacTBOPEHHUsT U CBOWCTBA MCTUHHBIX pacTBOpoB. l3meHeHue
SHTAJIBIIMM U DHTPONMUHU TPU PACTBOPEHUU. [IIOTHOCTH M NaBieHHE Mapa pacTBOpa.
3akonsl Paynsa. OcMmoTtnueckoe nasieHue. 3akoH Baut-T'odda



7. BonHble pacTBOPBI JIEKTPOJIUTOB {JIEKIUS ¢ Pa300pOM KOHKPETHBIX CUTYAllMii}
(14.)[7,9] OcobeHHOCTH BOIBI KaK PAaCTBOPUTENSA. DJICKTPOJIUTHUYECKAS JTUCCOIHAIIMS,
e¢ mnpuuuHbl. OTKIOHeHHWE OT 3akoHOB Payns u Baut-Todda mns pactBopon
AneKTpouToB. CBOMCTBA PacTBOPOB AMEKTPoauToB. Crenenb auccorumanuu. CuiibHbIC
u ciabbie 2eKTponuThl. KoHcTanTa qucconuanuu cinadbix AeKTpoduToB. CocTosiHue
CUJIBHBIX  DJIGKTPOJUTOB B  pacTBopax. VIOHHBIE peakuuu W  PaBHOBECHSI.
DnekTponuTUdeckas auccoruainus Boasl. MoHHOE npousBeneHue Bojabl. BogopoaHblii
nokasaresib. [lonstue 06 mHaukatopax. CMelleHre paBHOBECUH B BOIHBIX PAacTBOpax
anekTponuToB. ['uaponus coneil. CreneHb U KOHCTaHTa THApoIn3a. BiusHue ycnoBuid
Ha CTENEeHb IPOTEKaHUs ruapoau3a. Poiabs ruaponusa B npupoae

8. OxucIANTEeIBbHO-BOCCTAHOBHTEIbHbIE PpeakuuM {JieKnussi ¢ pa3dopom
KOHKpeTHbIX cutyanuii} (14.)[3,7] Oxucnenue u BoccTaHoBieHue. IloHarue o
CTENIEHH  OKHUCJCHHS  DBJIEMEHTOB B  COCAMHEHUSX. TUIBI  OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuid. OKUCIUTENbHbIE W BOCCTAHOBUTEIbHBIC CBOMCTBA
MPOCTHIX BEHIECTB M XHMHUYECKUX coeauHeHui. [IpoBeneHune SKCIEPUMEHTOB IO
3a/IaHHBIM METOJIMKaM, 00pabOTKa 1 aHaJIu3 Pe3yIbTaToB.

9. Meta/iibl {ileknus ¢ pa3doopomM KOHKpeTHbIX cutyaumid} (14.)[3,7] Ilomoxenue
METAJJIOB B MEPUOIMYECKON CHUCTEME XMMHUYECKUX 3JIeMeHTOB. Haxoxnenrue Metanion
B Ipupojie W ux mnomyudeHue. OOnme CBONWCTBA METa/IOB. XMMHYECKHE CBOMCTBA
METaJUIOB. B3aumoneiicTBre METaIIoB ¢ IPOCTHIMU BEIIECTBAMU U BOAOW. OTHOLIEHNE
METAUIOB K KHUCIOTaM M 1ienoyaM. [IpoBeneHHe SKCIEPUMEHTOB IO 3aJaHHBIM
MeToIuKaM, 00paboTKa U aHalIu3 Pe3yJIbTaTOB.

10. DaeKTpoaHbIe MOTEHUHAJBI U JIEKTPOABHKYIINE CWIbI {JIeKIHUS C pa3dopom
KOHKPETHBIX CUTyaumii} (24.)[1,5,7] ['ereporennsie OKHUCJIUTEIBHO-
BOCCTAaHOBUTENbHBIC  peakiuu. [loHATHE 00  ANEKTPOAHBIX  MOTCHIIHAJIAX.
["anbBannyeckue 3reMeHThl. CTpPOEHHE JBOMHOTO 3JIEKTPUUYECKOrO CJIOSI Ha TpaHULIe
ANEKTPOJl — pacTBOp. M3MepeHue aeKTpoHbIX NOTEHIIMAT0B. BOgOpOoaHbINA 31EKTPO.
Psan CTaHJapTHBIX BIEKTPOIHBIX MOTEHIINAJIOB. VYpaBHeHue Hepncra.
KonueHTpalioHHbI€ 371€MEHTHI. TOTUIMBHBIE JIEMEHTHI

11. DaexTpoan3 {1eKuusa ¢ pa3d0poM KOHKpPeTHbIX cutyaumid} (24.)[5,7] CymHocth
anekTpoinuza. [locnenoBareTbHOCTh pa3psiIKi HOHOB. AHOJTHOE OKHCIIEHUE U KaTOJIHOE
BOCCTAaHOBJIEHUE. OIIEKTPOJIU3 C HEPACTBOPUMBIM M PACTBOPUMBIM  aHOJAMH.
[IpuMeHeHue 3EeKTPOIn3a sl IPOBEACHUS IPOLIECCOB OKUCIEHUS U BOCCTAHOBJICHUSI.
3akonbl @apajes. Boixon 1mo Toky. DNEKTPOIUTHUECKOE MOIyYeHHEe U padhUHUPOBAHUE
METAJUIOB. JJEKTPOJIU3 paciyiaBoB. OCHOBBI TallbBAHUYECKUX METOIOB HAHECEHUS
METAJUIMYECKUX MMOKPBITUH. AKKYMYJISTOPBI

12. Koppo3us meTa/uioB. 3alIMTA METAJ/JIOB H CILVIABOB OT KOPPO3UM {JIEKIUA C
pa3oopoMm KOHKpeTHbIX cutyaumii} (14.)[5,7] OcHOBHBIE BHJIBI KOPPO3HUH.
Knaccudukanus KOppO3UOHHBIX MPOIECCOB MO MEXAaHW3MY, YCJIOBHUSIM IPOTEKaHUS,
XapakTepy pa3pylieHUsA. ODJIEKTPOXHMHUYECKass KOppo3us MeETauioB. DakTophl
BIUAIONIME HAa WHTEHCHUBHOCTh KOppo3uu. KopposnonHwie cxembl. MeToabl 3allUThI
METAJJIOB OT KOppo3uu. Bompockl SKOHOMUKHU, CBSI3aHHBIE C KOPPO3UEH METAIIIOB

13. BbICOKOMOJIEKYJASIPHbIC COCIMHEHMH {JIeKuMsi ¢ Ppa3dopoM KOHKPETHBIX
curyaumit} (14.)[7] IlonuMmepbl W OJUTOMEPHI: CTPOCHUE, CBOMCTBA, IOJYUYCHHE,
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IIPUMEHCHUE

14. Xumnueckass uaeHTuGuUKaAnus {JileKIUs ¢ pa300poM KOHKPETHBIX CHTyalHii}
(14.)[7] KadecTBeHHBIW M KOJMYECTBCHHBIM aHAIW3, AHAJIUTHYECKUM CHUTHAJ,
XUMUYECKUN, (DU3UKO-XUMUYECKUIA U (PU3NUECKUI aHATN3

JlaGoparopubie padorsl (324.)
1. OcHOBHBIE KJIacChl HEOPraHMYECKHUX COeAMHeHHH {padoTa B MaJbIX Ipynmax;}
(44.)[8,11] ITomy4yeHue u n3yyeHmue CBOMCTB OKCUIOB, OCHOBAHUW, KUCJIOT U COJEN
2. Ckopoctb xuMHYECKHX peakuui {padora B Majbix rpymnmax} (24.)[8,11]
N3ydyenue BAUSHUS pa3NuyHbIX (DAKTOPOB (KOHILIEHTpAlWs, TeMIlepaTypa) Ha CKOPOCTh
XUMUYECKUX PEaKIMii, MOCTpoeHue rpaduka 3aBUCUMOCTH CKOPOCTHU PEAKIUU OT
KOHLIEHTpauuu. lIpuMeHeHne 3akoHa JEHUCTBYIOIIMX Macc Ui pacuera CKOPOCTH
XUMUYECKUX PEAKIIUI
3. Xumnueckoe paBHoBecue {padora B MaJjbix rpymmax} (24.)[8,11] Xumuueckoe
paBHOBecue. CMENIeHNEe XUMHUYECKOTO PAaBHOBECHS. DKCTICPUMEHTAIBHOE HAOIOICHUE
CMEIICHUS XUMHYECKOIO PABHOBECHS IMPHU WU3MEHEHUM PABHOBECHBIX KOHIIEHTPAIUU
peareHTOB W mnpoaykroB. I[Ipumenenme npunnuna Jle-lllarense mis onpeneneHus
HAIPABJIEHUS] CMEILICHUS XUMUYECKOTO PABHOBECHS
4. Ctpoenue BemecrBa. CtpoeHue atoMa. XUMHYECKAas CBA3b U CTPOCHUE MOJICKYJI
{pabdora B Majabix rpynnax} (44.)[8,11] M3yuyeHue cTpoeHusi aToMa U XUMHUYECKOU
CBA3U
5. Daekrpoautruueckas auccounanus. HMonnble peakuuu. I'mapoam3 codeid.
{pabora B ™maubix rpymmax} (44.)[8,11] Peakuum B pacTBOpax >JIEKTPOIUTOB.
N3ydyeHne WOHHBIX peakluii: oO0pa3oBaHUE OCAJKOB, CJIA00IUCCOIMUPOBAHHBIX
COeIMHEHUN U ra3oB. M3yuenue ruaponnsa coseil, 00pa3oBaHHBIX CIa0BIM OCHOBAaHUEM
Y CHJIBHOM KHMCJIOTOM, CUIILHBIM OCHOBAaHHUEM M CJIA00# KHUCJIOTOM, cJ1a0bIM OCHOBaHUEM
u crnabor kucimoto. Ompenenenne pH pacTBOpOB THAPOIU3YIONIUXCA COJEH C
MMOMOIIBIO PA3JIMYHBIX HHAUKATOPOB. COCTABIECHUE YPABHEHUN TUAPOJIN3a COIEH
6. OKUCIUTETILHO-BOCCTAHOBUTEIbHBIE PeaKkiuu {PadoTa B MaJIbIX rpynmnax} (24.)
[8,11] N3ydeHue OKHUCIMTENBHBIX CBOMCTB MOHOB Mn7+, Fe3+, BOCCTaHOBUTEIBHBIX
CBOMCTB MOHOB | , Sn2+
7. XumMu4yeckue CBOHMCTBA MeTa/LIOB {padora B MaJjbix rpynnax} (24.)[8,11]
B3anmopeiicTBiue METAIIOB C KUCIIOTAMH, IIET0YaMH B BOJOM
8. DuekTponBmkymue cuibl. HanpsisxkeHue raabBaHN4ECKUX 3JIeMEeHTOB {padora B
Maabix rpymmax} (44.)[8,11] W3ydenwe pa3auyHbBIX THUIIOB TaJbBAHUYECKHUX
anemeHToB. Pacuet DJ[C rajibBAHMYECKUX AJIIEMEHTOB
9. DaexkTpoan3 {padora B Majbix rpynmnax} (44.)[8,11] DnexTposn3 pacTBOpPOB coieit
C METAJTMYECKUM (MEHBIM) U UHEPTHBIM aHOJIOM
10. Koppo3usi MeTa/lJIOB 1 MeTOABbI 00PBLOBI ¢ Hell {padoTa B MaJIbIX rpynmnax} (24.)
[8,11] BnausiHue 3a1IMTHBIX MOKPBITUN Ha KOPPO3HUOHHBIE TPOLIECCHI
11. KayecTBeHHBIN aHAJM3 HA KATHOHBI M aHMOHBI {PadoTa B MaJbIX Ipymmax}
(24.)[8,11] KauecTBeHHbBIEC peaKIIMM HA KATUOHBI U aHHOHBI



CamocTrosiTesibHas padora (604.)

1. IlogroroBka k JaboparopHbiM 3aHaATUAM B cemectpe(304.)[1,2,3.4,5,6,8,11]
IToaroroBka K 1a00paTOPHBIM 3aHATHUSIM 3aKITIOYAETCS B TEOPETHUYECKOM MOATOTOBKE U
BBITIOJTHCHUIO 1a00paTOpHBIX 3ajdaHuid. OCHOBHBIMU (hOpMaMH IOATOTOBKH SIBIISIOTCS
paboTa HaJl KOHCTIEKTOM JICKIIUA U U3yUYEHHE JINTEPATYPhI 10 COOTBETCTBYIOIIUM TeMaM
2. TloaroroBka k 3a4ety(304.)[7,8,9,12] IlomroroBka 3akirodaeTcss B MpopadbOTKe
KOHCIIEKTOB JICKIIMM, JTaOOPaTOPHBIX 3aHATUW M JIMTEPATypPhbl MO COOTBETCTBYIOIIUM
TeMaM

5. IlepeyeHb Y4eOHO-METOAMYECKOI0 OOeCIeYeHUS CAMOCTOSITEJILHOH PadOThI
00y4aIIMXCH MO TUCIHUIINHE

st xaxzaoro oOywaromerocs oOecredeH WHIUBUIYATbHBIA HEOTPaHUYEHHBIH
JTOCTYM K 3JEKTPOHHO-OMOIMOTEYHBIM cucTeMaM: JIaHb, YHUBEpCUTETCKAs OMOIMOTEKA
OH-TIaliH, J3MeKkTpoHHOU OmbOmmoreke AnTI'TY u Kk snekTpoHHONU WHGOPMAIMOHHO-
o0Opa3oBaTeIbHON Cpejie:

1. ABetucsn H.H. l'anpBaHMYeckuil 3yeMEHT [TekcT|: Mertoa. moc. 1o
XUMUU JUIS CaMOCTOSITEIbHOM palbOThl CTYJEHTOB TEXHUYECKUX HAIPaBICHUM BCEX
dbopm oOyuenusi/ H.H. AetucsH. - Py6uosck: PHO, 2012. - 31 c. To »xe [DnekTpoHHbIN

pecypc]. - URL:
https://www.rubinst.ru/system/files/galvanicheskij ehlement.pdf

2. ABetucsH H.H. XUMHYECKasi KUHETUKA W PaBHOBECHE: [TEKCT|: METO..
yKkazaHus 1o xumuu aisa camoctosat./ H.H. Asetucsn . - Pyénosck: PU,PHO, 2015. -
31 C. To xKe [D51eKTpOHHBIN pecypc]. - URL:
https://www.rubinst.ru/system/files/himicheskaya kinetika 1 ravnovesie.pdf

3. Asetucsn H.H. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIC pEaKuuu.

XUMUYECKUE CBOMCTBA METAJIOB: [TEKCT]|: METO/I. YKa3aHUSI IO XUMHUHU ISl CAMOCTOSIT.
pabot/ H.H. ABetucsu. - Pybnosck: PUN,PUO, 2015. - 43 c. To xe [DneKTpOHHBIN
pecypc]. - URL:
https://www.rubinst.ru/system/files/ovr_himicheskie svojstva metallov.pdf

4. Aserucsan H.H. MnauBuayansHble 3a1aHus IO XUMUYECKOM TEPMOIUHAMUKE:
[TekcT]: yueb. mocobue st ctyaeHToB HampamiaeHuit Dud, OTM. KTM. u TMO ou.
dbopmer o6yuenusi/ H.H. Aerucsn. - Pyo6mosck: PUO, 2015. - 51 c. To xe

[ DJIeKTpOHHBIN pecypcl. - URL:
https://www.rubinst.ru/system/files/himicheskaya termodinamika.pdf
5. ABetucsu H.H. DJIEKTPOXUMHUYECKHE  MPOLIECCHI [Texct]:  Meron.

yKa3aHUs K BBIMOJIHEHUIO WHAMBUAYAJIbHBIX 3aJaHUN NJIs CTYIEHTOB OYHOW (hOPMBI
oOyuenus Hanpasiennii Jud, KTM, C/ H.H. Asetucsn. - Pybunosck: PUU, 2017. - 53

C. To xKe [DneKTpOHHBIN pecypc]. - URL:
https://www.rubinst.ru/system/files/ehlektrohimicheskie processy.pdf

6. ABetucsn H.H. Ctpoenue BemiecTBa [TekcT]: Yueb. mocobuwe s
ctynentoB HampsieHuin Juld, OTM, KTM, TMO u C/ H.H. ABetucsH. - PyOmoBck:
PN, 2015. - 59 ¢ To ke [Onekrponnsiii pecypc]. - URL:

https://www.rubinst.ru/system/files/stroenie veshchestva.pdf



6. IlepevyeHnb y4eOHOM JTUTEPATYPBI
6.1. OcHOBHas JUTEparypa

7. I'muaka, H.JI. O6mas xumust: Yueonuk/ H.JI. [muaka. — 2-oe usm., ucop. u
not.. - M.: Uuarerpan-Ilpecc, 2002. - 727 c. (100 3k3.)

8. Munaesckas, JI. B. OO6mas xumus. s UHXKECHEPHO-TEXHUYECKUX
HaIlpaBJIEHUH MTOATOTOBKHU M CIEIMaIbHOCTEH : yaeOHoe mocooue / JI. B. MunaeBckasi,
H. A. lleromuxuna. — Cankt-IletepOypr : Jlans, 2020. — 168 c. — ISBN 978-5-
8114-3837-2. — Tekct : anmekTpoHHBIHA // JIaHb : AIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/126907 (nata obpamenus: 14.08.2021). — Pexum
JOCTyMa: JJisl aBTOPHU3. MOJIb30BaTEINECH.

9. Wlerommxuna, H. A. OOmas xumus. JlaGoparopublii mnpakTukym. s
WHXCHEPHO-TEXHUUECKUX HAMpaBJIeHUH IMOATOTOBKM M CIEIUAIbHOCTEH : y4eOHO-
MmeTonndeckoe nocooue / H. A. lleronuxuna, JI. B. Munaesckas, M. B. Tkauésa. —
Cankr-IlerepOypr : Jlanp, 2019. — 92 c¢. — ISBN 978-5-8114-3828-0. — Tekcr :
ANEeKTpoHHBIN  //  Jlanb : anekTpoHHO-OuMOmmorteuHas cucrema. —  URL:
https://e.lanbook.com/book/125705 (nara o6pamenus: 14.08.2021). — Pexum gocryna:
JUI. aBTOPH3. TTOJIb30BATEIIEH.

6.2. JlononHuTEIbHAS IUTEpATYypa

10. AxmeroB, H. C. JlabopaTopHble W CEMHUHApPCKHE 3aHSTHS 1O OOIeH u
Heopranuveckoi xumum : yueoHoe mocodbue / H. C. Axmeror, M. K. Asuzona, JI. N.
banpiruna. — 6-e uzn., crep. — Cankr-IletepOypr : Jlanb, 2021. — 368 c. — ISBN
978-5-8114-1716-2. — Tekct : snexkTpoHHbd // JlaHb : AMEKTPOHHO-OMONIHMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/168686 (mara oOpamenus: 14.08.2021).
— Pexxum nocrtyma: ajist aBTopus. NOJIb30BaTeIeh

11. Cracp, H. ®. CripaBodHHK 10 00MIel ¥ HEOPTraHUYECKOW XMMHH : YIeOHOE
nocobue / H. ®@. Crace. — ToMmck : ToMcKkuii mOaUTEXHUYSCKUI yHUBEpCHTET, 2014, —
93 c¢. — TekcT : anmexkTpoHHBIN // DnekTpoHHO-OMONMHMoTeunas cuctema IPR BOOKS :
[caiitT]. — URL: https://www.iprbookshop.ru/34718.html  (mara oOparmienus:
14.08.2021). — Pexxum gocTyna: 1uisi aBTOPU3UP. MOIb30BaTENEH

7. IlepeyeHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM  CEeTH
«/HTEepHET», HEOOXOAUMBIX /IJIsl OCBOEHMSI AU CIUTIIAHBI

12. https://xumuk.ru/

8. ®oHa OLEHOYHBIX MATEepHAJIOB /Uil NPOBeJeHHs] TeKYyllero KOHTPOJIs
yCIIeBAeMOCTH U MPOMEKYTOYHOM aTTecTAluMN

ConmepxaHre  MOPOMEKYTOYHOM  aTTeCTallMM  pPacKpbIBAETCA B KOMILJIEKTE
KOHTPOJIMPYIONINX MaTepPHAJIOB, MPEIHA3HAYEHHBIX JUIsI TMPOBEPKHA COOTBETCTBUS
YPOBHSI MOATOTOBKM MO aucuuiuinae TpedoBanusiM PI'OC, koTopble XpaHsITCAd Ha
kadenpe-pazpadorunke PI1J] B meuatHOM Buze u B MOC.



®onj olleHOYHBIX MaTtepuaioB (POM) o IUCHUIUIMHE TPEACTABIEH B MPUIIOKEHUN
A.

9. Hepeqeﬂb I/IH(l)OpMaHI/IOHHLIX TCXHOJ’IOFHﬁ, HCIIOJb3YEMBIX IPH OCYIIECTBJICHUN
06p33OBaTeJIbHOF0 nmpomecca o AUCIHUIIJINHE, BRJIIOYaA IepeIcHb
nmporpamMmMHOro o0ecrneyeHus U I/IH(l)OpMaIII/IOHHbIX CIIPABOYHBIX CUCTEM

I[J'ISI YCIICIIHOTO OCBOCHUSA NUCHUIIIMHBI HCIOJIB3YIOTCSA PECYPCHI 3HeKTpOHHOI>’I I/IH(I)OpMaI_II/IOHHO-
O6p330B3TCJ'II:HOI>i CpCabl, 06pa3OBaTeJ'IBHI)Ie HHTCPHET-IIOPTAJIBI, mIo0aJbHas KOMIIBIOTEpHAsA CEThb
I/IHTepHeT. B nponecce H3yuCHUA MOUCHUIUIMHBI IMPOUCXOAUT HHTCPAKTUBHOC B3aHMMOJCHCTBHE
06yqa}0mer00ﬂ C IIpCIiogaBarejicM 4€pe3 JINYHBIN KaOMHET CTyACHTA.

Nenmn Hcnonb3yemMoe nporpaMmMHoe odecrieyeHmne
1 LibreOffice
2 Windows
3 AnTuBupyc Kaspersky
Nenn Hcnoan3dyeMsble npodeccoHaIbHbIE 0a3bl JaHHBIX H HH(OPMAIIMOHHbIE
CIIPABOYHbBIE CHCTEMbI
1 becninarnas snexTponHas Oubnuoreka owiaiiH "ExanHoe okHO K 0Opa3oBareibHBIM

pecypcaM" Al CTYIEHTOB U IpenojaBaTesiell; KaTajlor CCbUIOK Ha 0Opa3oBaTelbHbIE
uHTepHeT-pecypesl (http://Window.edu.ru)

2 HarmonanwsHast snekrponnas Oubnuoreka (HOB) — cBoOOmHBIN mocTynm uyuTareneil
donnam poccuiickux 6ubnuorek. ComepXUT KOMJIEKUHWU OUU(POBAHHBIX JTOKYMEHTOB
(KaK OTKpBITOTO AOCTYIA, TAK U OTPAHUYCHHBIX aBTOPCKUM IPABOM), a TaK¥KE€ Karajior
W3JIaHui, Xpassmuxcs B oubauorekax Poccun. (http://H36.pd/)

10. Onucanue MaTepPHUAJIbHO-TEXHUYECKOM 0a3mbl, HEe00X0aUMOii IS
oCylecTBJIeHHUsI 00Pa30BaTeJIbHOI0 MpPoLecca Mo JUCHUIIJINHE

HaumeHoBaHMe cienMaJIbLHbIX NOMEIEHUH W MOMeNIeHUi V15l CAMOCTOSITeJIbHOI PadoThl

y4eOHBIC ayTMTOPUH ISl IIPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA

y‘le6HHe AYyTUTOPUHN JJI ITPOBCACHUSA I'PYIIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYJ'IBTaHI/Iﬁ

y‘-IC6HI>Ie AYAUTOPHH OJI NPOBCACHUA TCKYIICTO KOHTPOJIA U HpOMG)I(}ITOqHOﬁ arrecranuu

MMOMEILEHUS IJISI CAMOCTOSTEIIbHOM pa6OTLI

naboparopuu

MaTepI/IaJIBHO-TeXHI/I‘ICCKOG obecrieueHne u opraHu3anusa O6paSOBaTCJ'IBHOI‘O
nmponecca 1mo JUCHUINIMHC I MHBAJIWMIAOB U JIMI[ C OI'PAaHUYCHHBIMU BO3MOKHOCTAMU
300POBbA OCYHICCTBILICTCA B COOTBCTCTBUHU C «ITonmoxxenneM 00 O6y‘I€HI/II/I HMHBAJINI0B U
JyL € OIrpaHUYCHHBIMU BO3MOKHOCTAMM 3J0POBBA.




NPUNOXEHUE A
®OH/[, OLLEHOYHbIX MATEPUANOB ANA MPOMEXYTOYHOM ATTECTALIMU
no ANCUUNTJIUHE «Xumua»

1. [llepeyeHb KomnemeHyuli ¢ yKazaHUem 3manose ux hopmMupoeaHus 8 npoyecce 0ceoeHus

obpaszoeamensHoli npo2pammei

. Cnocod
Kon koHTpoIMpyeMoii KoMIeTeHIun OuneHo4HOE CpeACTBO
OlLICHMBAHMS

Kommuiexr
OK-5: crtocoOHOCTB K caMOOpraHu3aluu U auer KOHTPOJHUPYIOIINX
camMo00pa30BaHUIO MarepuasoB 1is

3a4yera

[TK-13: cnocoGHOCTH MPOBOAUTH
AKCIEPUMEHTHI 110 33/1aHHBIM METOJIUKaM, Kommnekr
00pabaTbIBaTh U aHAJIM3UPOBATh PE3YJIbTATHI, 3auer KOHTPOJIUPYIOIIUX
ONMCHIBATh BBIIIOJHEHUE HAYUHBIX MaTepuasoB s
UCCIIeIOBaHUMN, TOTOBUTH JTAaHHBIE JUIS 3ayera
COCTAaBJICHHUSI HAYYHbIX 0030pOB U MyOIMKaui

2. OnucaHue noKazameseii u Kpumepuee OUeHUBAHUA KomrnemeHYuli Ha pasau4HbIX amanax
Ux ¢hopmupoeaHus, onucaHue WKasa oyeHU8aHus

MoKasaTenn OLEHUBAHUA KOMMNETEeHUMMA npeacTaBAeHbl
nporpammbl

pe3ynbTaTaM OCBOEHMA  AUCLUMMAUHBIY
AEeKOMMNOo3ULMeN: 3HaTb, YyMeTb, BNadeThb.

pabouei

B pasaene

OVCUMNAUHBE  «XUMUAY

«TpeboBaHuA K

c

anI oueHnBaHnn Cd)OpMVIpOBaHHOCTVI KOMI'IETeHLI,VIr/'I no ancuunnanHe «XrumMmna» MCnonb3yeTca

100-6annbHasg wkKana.

Kpurepuii Onenka no 100- Ounenka no
0aJIJILHOM IIKaJe | TPAAMUMOHHOM IIKaJe
CryzneHT nposiBUII 3HaHUE TPOrPAMMHOTO 25-100 3aumeno
marepuaia, AIeMOHCTPUPYET
c(hopMUpOBaHHbIE (MHOTIIA HE TTOJIHOCTHIO)
YMEHUS U HaBBIKM, YKa3aHHBIE B IPOTrpaMMe
KOMITETEHIH, YMEET (B OCHOBHOM)
CHCTEMaTHU3UPOBATh MaTepHal U JenaThb
BBIBOJIBI
CTyZeHT He yCBOMJI OCHOBHOE COZEpKaHHUE 0-24 He 3aumeno

MaTepualia, He yMeeT CHCTEMaTU3upOBaTh
UH(GOPMAITHIO, IeTIaTh BEIBOJIBI, YETKO U
IPaMOTHO OTBEYATh HA 3a/IaHHBIC BOMIPOCHI,
JIEMOHCTPUPYET HU3KHUI YPOBEHb
OBJIAIEHUS HEOOXOIUMBIMHU
KOMITETEHITUSIMH

3. Tunoevie KOHMpPObHbIEe 3a0aHUA UAU UHble mamepuasnsl, Heobxooumble 0418 OYeHKU 3HaHUli,
yMeHull, HaeblKo8 u (unu) onbima deamenbHocmu.

Ne nn

Bonpoc/3agaua

| MpoBepsaemble
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KomMmneteHuuum

Mcnonb3ya  cnocobHoCTb K camoopraHu3aumm U
camoobpasoBaHuio, cnocobHocTb npoBOAMTb
3KCNEePMMEHTbI MO 33[4aHHbBIM MeToaMKaMm, obpabaTbiBaThb
M aHaNU3NPOBaTb pe3y/bTaTbl, ONUCLIBaTb BbIMNOJHEHME
Hay4HbIX  MCCNeAOBaHWM, OTBETbTE Ha  BOMPOCHI:
1. Y10 npepcTaBnsaeT coboM 3aKOH COXpPaHEHUA BeLLecTBa?
2. Y10 npeactaBnAaeT coboi NpoLecc 3NeKTPOXMMUYECKOM
KOppo3um?

3. Kakon npouecc 6ygeT npoTeKaTb Ha Katoae
ralbBaHWYECKOTO 3/1EMEHTA, COCTOALLEr0 W3  MeAHbIX
JIUCTOB, CKPEMJIEHHbIX a/lOMUHUEBLIMM 3aKNenkamu W
3aKcnayaTupytoLleroca BO BNAXKHOM atmocoepe?
4. Kakoit npouecc bygeT npoTeKaTb Ha MOBEPXHOCTU Meau
Npu KOpPpPOo3nn NyKeHoM mean B atmocoepe?

OK-5, NK-13

Mcnonb3ys  cnocobHOCTb K CamMoOpraHuMsaumm U
camoobpasoBaHutio, cnocobHocTb npoBOAUTb
3KCNEPUMEHTbI MO 33faHHBIM MeToAMKaM, 06pabaTbiBaThb
M aHaNM3NPOBaATb Pe3y/bTaTbl, ONUCLIBaTb BbIMNOJHEHME
HayyHblX  WCCNeAOBaHWM, OTBETbTE Ha  BOMPOCHI:
1. Yto npeactaBnaetr  coboM  KMCNOTOCTOMKOCTb
maTtepuana’?

2. Kakoli meTann MoXeT ObiTb M36paH B KayecTse
NPOTEKTOPaA A/A 3alMTbl CTa/sbHOro Tpybonposoga oOT

Koppo3nun?
3. Kakue meTannbl MOryt BbINOJMHATbL AN1A CTaJibHbIX
nsgoenum ponb aHogHoro NOKpbITUA?

4. Yto BbINONHAET pPoOAb  Aenonapusatopa npwu
aTMochepHON KOpPO3unK Kenesa, NOKPbITOro CBUHLLOM?

OK-5, MK-13

MpumeHAAa  cnocobHOCTb K CamoopraHu3aumm U
camoobpasoBaHuio, cnocobHoCTb npoBoAMUTb
3KCNEPUMEHTbI MO 33[43aHHbIM MeToAMKaM, 0bpabaTbiBaThb
W aHanM3npoBaTb pe3ynbTaTbl, OMNWUCLIBATb BbINOAHEHUE
Hay4YHbIX WCCNeAOBAHWM, BbIMNONHUTE  MPaAKTUYECKKne
3agaHua:

1. Onpepenute, B KakOM HanpaBieHUU CMeCcTUTCA
paBHoBecue B cucteme 4Fe(Kp)+302(r)¢>2Fe203(kp) npu
yBenmyeHum OaBneHuna?
2. Mopbepute  KOIGOUUMEHTBI B  OKUCAUTENIbHO-
BOCCTAHOBUTENIbHOM peaKkuum P+KOH+H20 ¥ PH3+KH2PO4
" YKaxkurte eé ™n
3. 3anuwuTe ypaBHEHWE peaKkuun, NpoTeKatowen Ha
aHode nMpW  KOPPO3UM, CBA3AHHOM C HapylweHuem
LMHKOBOIO MOKPbLITUA Ha esie3Hoe ulaenve BO BAAXKHOM
BO34yxe

4. 3anuwnTte nocseaoBaTeNbHOCTb BblAENEHUA BELLECTB
Ha KaTtode nNpu 3/eKTposn3e BOAHOTO  PacTBopa,
coaepkauiero HuUTpatol ptyTn (I1), meam (l1), HUKena (1) u

OK-5, NK-13
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Ka/inAa B CTaHOQPTHbIX YC/10BUAX.

MpumeHAA  cNocobHOCTb K  CaMOOpraHu3auumM Wu
camoobpasoBaHuio, cnocobHocTb npoBoAMUTb
3KCMepMMeHTbl MO 33f4aHHbIM MeToanKam, obpabaTtbiBaThb
W aHanM3npoBaTb pe3ynbTaTbl, OMWUCLIBaTb BbINOAHEHUE
Hay4YHbIX  MCCNeAOBAHWM, BbINOSHUTE  MPAKTUYECKoe
3agaHue:

CoctaBbte cxemy U Bbluncnute 3AC ranbBaHUYeCcKoro
aNemeHTa, COCTOALLEero u3 AByX BOAOPOAHbIX 3N1EKTPOAOB,
OOMH W3  KOTOPbIX CTAHOAPTHbIM, APYyron  umeet
KOHUEeHTpauu WoHOB Bogopoada H+, pasHyo 10-5
Mmonb/n.

OK-5, NK-13

MpumeHsAa  cnoCcOBHOCTb K CamMoOopraHu3aumm U
camoobpas3oBaHuio, cnocobHoCTb npoBOAUTb
3KCNEPUMEHTbI MO 33f4aHHBIM MeTOAMKaM, 06pabaTbiBaThb
M aHaNU3MPOBaATb pPe3ynbTaTbl, ONUCLIBaTb BbIMNOJHEHME
Hay4YHbIX  MCCNeAOBAHWM, BbINOJIHUTE  MPAKTUYECcKoe
3afaHue:

OnpeaennTte KOAMYECTBO TEMN/IOTbl, BblAENMBLUENCA MNpwU
NONHOM cropaHmmn 6eH3nHa obbemom 25 n

OK-5, MK-13

4. ®aiin n/vnm BT3 ¢ NONHBLIM KOMMNIEKTOM OLEHOYHbIX MaTePMANOB NpUAAraeTcs.
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