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Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IporpamMmy auctmIuMHEL pazpadorai(a)(u): mpodeccop, n.H. ['opdauyk B.B. (Kadenpa dusmueckoit xumun, XuMudecKui
nHCeTUTyT UM. A.M. ByTneposa), Valery.Gorbatchuk @kpfu.ru ; urxenep 2 kareropuu Jlucuust 10.A. (Kadenpa pusnueckoit
XxuMuM, XuMudeckuil ”HCTUTYT UM. A.M. Bytrneposa), Yuri.Lisitsyn@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH
IK-1 CriocoOeH MCIOIb30BaTh MOJTyYeHHbIE 3HAHUSI TEOPETHUYECKUX OCHOB (hyH/IaMEHTAIbHBIX

[pa3aesoB XMMHU NPY PEeLIeHNH TPOEeCCHOHANBHBIX 3aJa4

TIK-2 CriocoOeH UCIOJIb30BaTh HpI/IO6peT6HHI)Ie HaBbIKU TPOBEACHUA XUMUYECKOI'O IKCIICPUMEHTA,
(OCHOBHBIC CUHTETUYCCKNEC U aHAJIMTUYCCKHUE METOAbI ITOJIYUYECHHUA U UCCIICIOBAHUA XUMHUYCCKUX|
IBEILICCTB 1 peaKL[I/Iﬁ npy pelieHN HpO(i)eCCI/IOHaJ'[I)HLIX 3a1a4

[IK-5 CriocoOeH pellath CTaHIapTHbIE 3324k P IPOBE/ICHUH UCCIIEIOBATEILCKOM paboTh B
BHIOpaHHON 00JIACTY XUMUH, B TOM YKCIIE C UCTIOJIb30BaHNE KOMITBIOTEPHBIX TEXHOIOTUH

OO0yyarnInuiics, OCBOUBIINN JUCHUIUIUHY (MOIYJIb):
JloJKeH 3HATh:

OCHOBBI (i)I/I3I/I‘~I€CKI/IX u (I)I/I3I/IKO-XI/IMI/I‘I€CKI/IX METOAOB HUCCIEAO0BAHUS, UCIIOJIb3YEMbIX B PCHICHUA 3a/1a1 XUMUYECKON
TEPMOJUHAMUKH, B TOM YHCJIC 10 U3YyYECHHUIO CBOICTB MaTepHuajioB, a TAKKE KUIKUX PAaCTBOPOB;

OCHOBbI TEOPETUUYECKON U MPUKJIAJHON SJIEKTPOXUMHHU, BO3MOKHOCTH BaKHEHIINX 3JIEKTPOXUMHUUECKUX METOJIOB B
pelIeHny 3a1a4 JIEKTPOXUMUH, aHATUTHUECKOW, HEOPraHUIECKON U OPraHU4YecKON XUMHUU.

JloKeH yMeTh:

TBOPYECKHU UCIOJB30BaTh MOMyYEeHHbIE 3HAHUS B ITPENOABATEIbCKOM, MPUKIIAJIHON 1 HAyYHO-UCCIIeI0BATEIbCKON padoTe.
JlomxeH Bl1afeTh:

PAAOM JIEKTPOXUMUNYCCKUX METOAOB U3YUCHUA XUMUIECKUX U JIEKTPOXUMHUYCCKUX MPOLECCOB, HABbLIKAMU
DJICKTPOXUMUKA-CUHTETUKA,

OCHOBHBIMU (DPU3UUECKUMHU U (PU3NKO-XUMUIECKIMHU METOJAMH HCCIIEJOBaHN S, UCIIOJIb3yEMbIMH B OIPEJIeIeHIN
TEPMOIMHAMUYECKHIX CBOIICTB MaTepHasIoB, a TAKKE KUIKUX PaCTBOPOB.

JIOIDKGH AE€MOHCTPUPOBATDb CITOCOOHOCTh Y TOTOBHOCTb:

HMCIIOJIb30BaTh IMOJTYYEHHBIE 3HAHWSA U HABBIKU 1A O6J.IyMaHHOFO 1 Ka4Y€CTBEHHOT'O BBINIOJIHEHUA SKCIIEPUMEHTA.

2. Mecto gucnuminasl (MoayJisi) B ctpykrype OIIOII BO

Hauaast qucnmiuiHa (MOIyJb) BKModeHa B pasaen "B1.B.JIB.11.04 Jucturumast (MOmysm)" OCHOBHOM MPOodecCHOHATEHON
obpazosatenbroi nporpammsbl 04.03.01 "Xumust (Xumust)" 1 OTHOCUTCS K JUCHUILIMHAM 110 Bbidopy yactu OITOIT BO,
(opmupyemoint yuacTHUKaMu 0Opa30BaTeIbHBIX OTHOIIEHH.

OcBauBaetcs Ha 4 Kypce B 7 cemecTpe.

3. O0beM aucHUNIMHLI (MO/IYJIsI) B 3aU€THBIX €IHHUIAX ¢ YKa3aHHeM KOJUYeCTBA YaCOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awuuxcs ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITENbHYIO
padoTy odyuarommxcsa

OO011ast TPyI0OEMKOCTh JUCIMILUIMHBI COCTABJIACT 6 3a4eTHHIX(bie) enuHuIl(bl) Ha 216 vaca(oB).

KonraktHast pabota - 168 yaca(oB), B Tom uuciie Jiekiuu - 0 yaca(oB), npaktuueckue 3ausarus - 0 yaca(oB), 1abopaTopHbie
padotsl - 168 yaca(oB), KOHTPOJIb CAMOCTOATEIbHOM PaboTHI - 0 yaca(oB).

CamocrosTenbHast padoTa - 48 yaca(oB).
KouTposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJIS TUCLUIUIMHEL: 3a4eT B 7 ceMecTpe.

SAEKTPOHHBH
Crpanuna 3 u3 11. Il YHHBEPCHTET
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4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—lCﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-
HX TPYJA0EMKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | popme | Bcero | cpopme | Oora
Tema 1. CoBMelleHHbIE TEPMOTPaBUMETPHUS U
i depeHmManbHas CKaHUPYIOIAst KaTOpIMETPUS
C Macc-CIEeKTPOMETPHEH OTXOASIIINX TTapoOB U ra3oB
1. (TT/ICK/MC) 7 0 0 0 0 10 0 3
7 Tema 2. I'azoBast xpomaTtorpadusi, mapoga3Hbli 7 0 0 0 0 10 0 4
aHaIu3
3. |Tema 3. A3oTHas nopoMeTpus 7 0 0 0 0 6 0 2
4. Tema 4. PeHTreHOBCKast HOPOIIKOBAs 7 0 0 0 0 10 0 4
IppakTOMETpusI
5. [Tema 5. Kanopumerpus 7 0 0 0 0 12 0 3
6. [Tema 6. IK-ciekTpockomnus 7 0 0 0 0 10 0 4
7. (Tema 7. ATOMHO-CHJIOBasi MUKPOCKOMUSA 7 0 0 0 0 12 0 4
g Tema 8. H?MepeHI/Ie IJIOTHOCTU U BSAA3KOCTH 7 0 0 0 0 12 0 4
KUAKOCTEN
9 Tema 9. PentrenodityopeciieHTHasi CIEKTPOCKOIHS 7 0 0 0 0 6 0 4
10. Tema 10. JIuneninas, MUKINYECKas 1 7 0 0 0 0 16 0 4
KOMMYTATOPHas! BOJIbTAMIIEPOMETPUS
Tema 11. Metoaps! Bpalaiomerocs AUCKOBOIo
11. |[3nekTpoaa U AUCKOBOTO JIEKTPOJA C KOJIBIIOM 7 0 0 0 0 16 0 4
12. Tema 12. [ToreHUMOAMHAMUYECKHUE KPUBBIE 7 0 0 0 0 12 0 4
Tema 13. 'anbBaHO- U NOTEHIIMOCTATUYECKUN
13. 7 0 0 0 0 36 0 4
9JIEKTPOJIN3bI
MToro 0 0 0 0 168 0 48

4.2 Coaep:kaHue JUCHUILIMHBI (MOIyJIs1)

Tema 1. CoBmenieHHbIe TepMorpaBuMeTpusi 1 Jud pepeHnuaJIbpHas1 CKAaHUPYIOIAsi KAJOPHUMeTPHS C
Macc-crnekTpoMeTpueil oTxoasmux napos u razos (TT/JCK/MC)

OCHOBBI TepMOTpaBUMETpHH, AN PepeHINaTBHON CKAaHUPYIOLIEH KaJOPUMETPHU U MacC-CIIEKTPOMETPUH. Y CTPOHCTBO
comettieHHoro TT/JJICK/MC ananuza. Oco6enHoctu BecoB st tepmorpaBumerpun, JICK ceHcopa v KBaipynojibHOTo
MAacC-CIEeKTPOMETPUIECcKoro aerektopa. CtaHaapTHble 00pasipl 1y KamuOpoBku mpubdopa. Ycnosus tunuudbix TI/ICK/MC
aKcriepuMeHToB. [IporpaMMHoe obecrieueHne s YIpaBIeHHs peXMMaMK H3MEPeHHI U 00pabOTKU IKCIIEPUMEHTAIBHBIX
JAHHBIX.

Tema 2. 'azoBas xpomarorpacusi, napoca3Hblil aHAJIA3

OcHOBBI Ia30BOI XpomaTorpacdun. Y cTpoiicTBo razoporo xpomMarorpacda. Koionku yis razoBoit xpomarorpadun: Hacal0qHbIe
1 Kamuuisspable. OCHOBHBIE THITHI A€TEKTOPOB. I11aMeHHO-MOHN3AMOHHBIH AETEKTOP ¥ AETEKTOP MO TETIONPOBOAHOCTH
(katapomeTp). YcTpoicTBO BBOa TPOOHI B ra3oBbii XxpoMarorpad. Mcnapurens 1 napodasHblii fozatop. OcoOeHHOCTH
KOHCTPYKIMHU UCHIAPUTEIS IJ1s1 KAMJUISIPHOW KOJIOHKHU. [IprHIMITE ondopa XpoMaTorpaduieckor KOJIOHKH, ra3a-HOCUTENS U
CKOPOCTH €ro MOTOKa, yCTPOHCTBA BBOJA IMPOOHI, JETEKTOpa ¥ TEMIIepaTypbl XpoMatorpaduyecKoro aHamsa. Vcrnomap3oBanue
BHEIIIHETro ¥ BHYTPEHHErO CTaHIapTOB B ra3oBoi xpomatorpaduu. Onpenenenue sHepruu ['n606ca 06pa3oBaHust pacCTBOPOB
(ipesesibHOTO KO3(h(pUIMEHTa aKTUBHOCTH) € MCIOJIb30BAaHMUEM Napoda3Horo ra3ox poMarorpapuieckoro aHajan3a.

Tema 3. A30THast nopoMeTpus

3AE
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OCHOBBI a30THOI TOPOMETPUU. Y CTPOUCTBO MPUOOpa IS ABTOMATUYECKOTO OIPEIENIEHUsI M30TEPM COPOLIMH U JeCOPOLIUM
a30Ta Ha ¥cclielyeMoM oOpasiie ajcopdenTa. TpeboBaHus k odpasiiam agcopdeHToB. OnpejieieHre TEKCTYPHBIX
XapaKTEePUCTUK aJICOPOSHTOB M0 JaHHBIM 00 U30Tepax COpOLMHU U JeCOPOIMK a30Ta: YAeIbHON MOBEPXHOCTH, YACTIbHOM
o0beMe TI0p, paclpe/Ie/ieH|H Mop 10 pa3Mepam, MUK POIIOPUCTOCTH.

Tema 4. PeHTreHOBCKasA MOPOIKOBasi JuPpaKkToMeTpus

OCHOBBI PEHTT€HOBCKOI MOPOLIKOBOHN JuippakTomMeTprn. OcOOEHHOCTH MOHOKPHUCTAILHON U TIOPOIIKOBOI PEHTIeHOBCKOM
JugpakromeTpun. 3akoH bperra. OCHOBHBIE TUIIBI KPUCTAUIMYECKUX CUCTEM. Y CTPOMCTBO PEHTTEHOBCKOIO U pakTOMeTpa.
THITBI PEHTT€HOBCKHX TPYOOK U JIETEKTOPOB.

WpenTrdukaims KpUCTalIMIeckoro o0pasiia 1o JaHHBIM PEeHTT€HOBCKOI MOPOIIKOBOM qudpakTomeTpru. OnpeneneHie
rapaMeTpoB KPUCTAJUTMUYECKON siueiiku oOpasia. OnpejeseHue Gpa3oBoro CoCTaBa KPUCTAIUIMUECKUX 00Pa3LIoB.

Tema 5. Kanopumerpus

OCHOBBI KaJIOpUMETPpUH. I/I3OTCpMI/I‘IeCKaH, aIII/Ia6aTI/I‘IeCKaH, Honyanna6amqecxaﬂ u I/I3OHepI/I60JII/I‘IGCKaH KaJIOpUMETPpUs.
KOHCprKLII/IH KaJIOpUMETPOB PACTBOPEHUS, TUTPOBAHUA U CXKUT'AHUS. Tunmrunasie KaJIOPUMETPUIECKUE KPUBbBIE 1IJISI OCHOBHBIX
THUIIOB KAJIOPUMETPOB. OHpeHeJ’[eHI/Ie KaHOPHMCTpH‘ICCKOﬁ KpHBOfI AJIs1 TIPOIECCOB PACTBOPCHUS. Pacuer MOJIBHBIX SHTAJIBIIMH
PaCTBOPEHUSA U pEAKIINU IO KAJIOPUMETPUYCCKUM JAHHBIM.

Tema 6. UK-cnexTpockonus

OcnoBsl K-cnekrpockomuy. OCHOBHBIE THITHI KOJIEOAHUH TPYIIT B MOJIEKYJIAX U TTOJIOKEHNE COOTBETCTBYIOIIHX MOJIOC
norsomenus B UK cnekrpax. YerporictBo MK-criektpomerpa. [loaroroBka o6pasios /ist u3MepeHus: crekTpos. depxkarenu
IUISl TBEPABIX, KUIOKHUX M Ta3000pa3HbIX 00pa3uoB. [epxaress TBepIbIX 00paslioB I U3MEPEHHsI CIIEKTPOB IPU HAPYLIEHHOM
TIOJTHOM BHyTpeHHeM oTpaxkeHuu. Onpenenenne MK-crieKTpoB pacTBOpOB 1 OIMMEPOB. MneHTnuKanms moJruMepHbIX
MaTepuasoB.

Tema 7. ATOMHO-CHJIOBasi MHKP O CKOTIHS

OCHOBHBIE MTOJIOXEHHUST ATOMHO-CHJIOBOM ¥ CKaHMPYIOIIEH 30HA0BOM MUKpPOCKOIY. KOHCTpYKIMSs aTOMHO-CHIIOBOTO
MHKpOCKona. BriGop KaHTHIeBepa [1J1sl CKAHMPOBAaHMSI IIOBEPXHOCTH 0Opasua. BEOop pexuma paboThl aTOMHO-CHIOBOTO
MuKpockorna (ACM): KOHTaKTHOTO, MOJTyKOHTaKTHOTO M Oe3KOHTaKTHOro. Mcnons30BaHne BEICOKOOPHEHTHPOBAHHOTO
nporpaduTa i NpurotoBiieHus oopasuos. [Tonyuerne ACM n300pakeHHHl 711 TUIIMYHBIX 0Opa3IIoB.

Tema 8. I3MepeHne IUIOTHOCTH U BSI3KOCTH JKHIKOCTEN

Nzmepenne IIOTHOCTH JKUAKOCTEN ITyTeM M3MEPEHHsI CKOPOCTH 3ByKa METO/IOM CTOSTIMX BOJIH B TpyOe. Y cTpoiicTBO
IUIOTHOMepa ¢ ociumpyomieit U-o0pasHoit Tpyokoii. [lonpaBka Ha BA3KkocTh oOpasua. OrnpeesieHre INIOTHOCTH JKUAKOCTEeH
Y KOHIIEHTPAIM! PaCTBOPOB. DKCIEPUMEHTAIbHBIE METO/IbI ONIPE/IC/ICHN s TMHAMUYIecKol BsiskocTh. Meton 'errutepa. Metog
Bpykdwibaa. Buckosumerp Itadunrepa. OnpeneneHre BA3KOCTU KUAKOr0 00pasia ¢ TIOMOIIBI0 BIUCKo3uMeTpa [ enruiepa.

Tema 9. PenTrenogayopecueHTHAasK CIIEKTP O CKOMUS

OCHOBBI PEHTT€HO(ITyOPECHIEHTHON CIIEKTPOCKONMUH. Y CTPOMCTBO PEHTIeHO(TyOPECHIEHTHOTO CIIEKTPOMETPA.
UyBCTBUTEILHOCTh PEHTIEHO(ITyOPECIIEHTHOTO aHAIN3a AJIs1 pa3HbIX XMMUYECKHX d7eMeHToB. [Ipodonoaroroska.
WHaykimoHHast ieys /1S CIUIaBIeHUs HEpacTBOPUMBIX 00pasioB. CTtaHmapTHbIE 00pa3ipl. OnpeiesieHre JIeMEHTHOTO COCTaBa
THIIMYHBIX 00Pa3IOB.

Tema 10. JIuneiinasi, UKJIUYECKasi H KOMMYTaTOPHAasA BOJbTaMIlepOMeTPHUs

OOGpariMblii, KBa3HOOpaTUMbIA U HeoOpaTumbli nepeHoc 1ekTpona, EC, CE u ECE-npouecchl. IlepBas u Bropasi cxembl
3aIMCH KOMMYTHPOBAHHBIX BOJIbTaMIIEpOrpaMM. BiiusiHue mpupopl 3J1eKTpoia M COCTaBa CEPHOKUCIIOTO JIEKTPOJIUTA Ha
aneKkTpoxumuueckoe nosegenue pegokc-napsl Ti(IV)/Ti(IIl). BoccraHOBNEHNE apOMaTUYECKUX HUTPOCOETUHEHUH.
3aBHUCHMOCTb MEXaHMU3Ma MpoLecca OT IPUPO/BI JEKTPOINUTA U MaTepHrasa JIEKTPoa.

Tema 11. MeToabl BpalIaomierocsi JHCKOBOTO 3JEKTPOAA H JUCKOBOTO 3JIEKTPOAa C KOJbI[OM

Teopust MmetogoB BIID u BIIK. Dnekrpoxumuueckoe nopeaenue peaokc-napsl Ti(IV)/Ti(Ill) B BogHbIX 1
BOJIHO-OPTaHMYIECKUX PACTBOPAX CEPHOU KUCIOTH. BoccTaHOBIEHNE apOMaTHYECKUX HUTPOCOSTMHEHH B KUCIIBIX U IEJIOYHBIX
cpelax Ha MeTajulax pasianyHor npupoabl. ConocTaBiieHre pe3yJIbTaToB ¢ JaHHBIMU, TIOJTyYeHHBIMU B pazaese 10.

Tema 12. [ToTeHmMoAMHAMIYECKIE KPUBbIE

MexaHn3MbI JICKTPOXUMHYECKOI'O BbIACIICHUA BOJOPOAAa U KUCTIOPOJa Ha PA3JIMYHBIX META/IaX B BOAHBIX PACTBOPAX KUCJIOT U
IIeJI09ei. OpFaHI/I‘IeCKI/IE I/IHI‘I/I6I/ITOpI)I KOppo3uu. IloHbIe 1 YacTHBIE MOJIAPU3allMOHHBIC KPUBBIC, BJIMAHUE ACTIOJIApHU3aTOpa.
BOSHeﬁCTBHe JKEJIaTUHBI U ICKCTPHHA Ha MOJAPU3AIMOHHBIE KPUBBIE B BOJHBIX PACTBOpaxX CepHOﬁ KHCJIOTHI.

Tema 13. 'ajibBaHO- U MOTEHI[HOCTATHYE CKHIT SJEKTP 0JIU3bI

OCHOBBI 2JIEKTPOCUHTE34, €r0 KOJMYECTBEHHbIE XapaKTEePUCTUKU. BBIXO/IbI IPOIYKTA MO TOKY U peareHTy, KOHBEPCUSI peareHTa.
MexaHu3Mbl BOCCTAaHOBJIEHUSI apOMaTUUeCKUX HUTpocoeauHenuil Ha Pt, Cu u Pb B kucibIX BOIHBIX cpeax. MenuaTopHbie
CUCTEMBI. DJIEKTPOXUMUUYECKOE paIuKaIbHOEe aMUHUpoBaHue. [IpsiMoil 1 HenpsiMOi JIEKTPOCUHTE3 apOMATUUECKUX aMUHOB.

5. IlepeyeHb y4eOHO-METOUYECKOTO 00€eCIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThI 00yJaloMMXCs M0
JUCHUIINHE (MO/LYJII0)

SAEKTPOHHBH
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

MoriekyJisipHast CIIEKTPOCKOIHSI: OCHOBBI TEOPUH U MpakTuka: Y uebHoe nocodue / @.®D. Jlursun, B.T. lydpoBckuii u ap.; [Tog
pen. ©.®.Jlursuna - M.: HULL UH®PA-M, 2014. - 263 c - http://znanium.com/go.php?id=444657

PyKOBOJICTBO K MPaKTHYECKUM padoTam 1Mo (PU3NKO-XUMHUECKUM METOaM UCCIICIOBAHUS: TS CTYIEHTOB X UMHYECKOTO
uHCcTUTyTa. - Kazans, 2015 - http://libweb.kpfu.ru/ebooks/07-ICH/07_54_000804.pdf

durznyecKkre MEeTOIbl MCCIIEIOBAHUS U MX MPAKTHUYECKOE MPUMEHEeHNe B XUMIYECKOM aHam3e [ DIeKTpOHHHIN pecypc] :
VuebHoe nocodue / H. T'. dpsines, 10. H. Measenes, M. 1. Tokapes, A. B. Bypuxuna, H. H. Kamkus - M. : ITpomereit, 2015. -
http://www.studentlibrary.ru/book/ISBN9785990613461.html

6. ®oHJ OLIEHOYHBIX CPEJICTB MO JUCIHHUILIUHE (MOIYJIIO0)

q)OH,H OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOIIy.TIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLICHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OHEHOYHbIE CPEACTBA HpOMe)KyTO‘-IHOfI aTTeCTalluu.

B ¢oHIe OLeHOUYHBIX CPEACTB COAEPKUTCA CeAylomas HHPOPMaLu:

- COOTBETCTBHE KOMIIETCHLIUI [IAHUPYEMbIM pe3yJibTaTaM 00y4YeHHs M0 JUCHUIUTMHE (MOIYJIO0);

- KpUTEpHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MEeXaHU3M (POPMUPOBAHHSI OLIEHKH 110 AUCLHUILIMHE (MOJLYJIO);

- OIIMCaHMe MOPsAKA TPUMEHEHHS U ITPOLeAyphl OLIEHUBAHMS U151 KaXKA0r0 OLEHOYHOTO CPelCTBa;
- KpUTEPHH OLIEHUBAHMUS TSI K&XKIOTO OLIEHOYHOT'O CPEJICTBa;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSM 00YUaIOIINXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IUIHBIX TUIIOB.

(DOH,H OLICHOYHBIX CPEACTB M0 JUCHUIIIMHE HAXOOUTCS B HpI/II[O)KeHI/II/I 1x nporpaMmme JUCHUITIMHDBI (MO)lyJ'IIO).

7. IlepeyeHnb JUTEPaATYPhL, HEOOXOMMON JIJIsI 0CBOEHHUSI U CIUILIUHBI (MO 1yJisl)

OcBoeHre QUCHUIUTAHBI (MOIYJIsT) TIPE/IoaraeT n3yueHne OCHOBHOM 1 JIOMOJTHUTEBHON yueOHOM TnTepaTyphl. JInteparypa
MOXKET OBbITh IOCTYIHA 00YYAIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0UX M3 HUX):

- B 9JICKTPOHHOM BHU/JIC - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUHM 3aKT0YeHHBIX KOY AOroBOPOB C
HpaBOO6HaﬂaTeHﬂMI/I;

- B eyaTtHoM Buzie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yyarompecs HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 0 YNTATEIbCKIM OMJIETaM B COOTBETCTBHH C NPABHJIAMU I0JIb30BaHus HaydHoi OMOIMOTEKON.

DJIeKTPOHHBIE U3aHUsI JOCTYITHBI AUCTAHIIMOHHO U3 JII00OH TOUKH MPY BBEAEHUM 00YYaIOIIMMCsI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIA yHUBepcuTeT' . [Ipn HCronb30BaHMM MTEYaTHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emiuisipa (st odydatomuxcst mo ®I'OC 3++ - He meHee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM UTepaTyphl U He MeHee 0,25 sK3eMIuIApa AOMOJHUTENBHON IUTepaTypsl Ha
KaX10r0 00y4YaloIerocsi U3 Yrcia Jinil, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeveHb OCHOBHOH M IOTIOHUTENIBHON Y4eOHON IUTEpaTyphl, HEOOXOIUMOM U1 OCBOSHUS JUCLMIUIMHBI (MOYJIsT), HAXOAUTCS

B [Ipunoxenuu 2 k paboyeil mporpamMme AUCHUILTAHBL. OH MOAJIEKHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopos KOV ¢
paBoodIagaTe MK SJIEKTPOHHBIX M30aHUA U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmrorekn KOY.

3AE
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8. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKANUOHHOM ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIIsI
OCBOEHHS TUCIHILINHBI (MOXyJIs)

HamackuH, B.B. Dnekrpoxumus. [dnekrponnsiii pecypc] / B.B. Jamackun, O.A. [etpwmit, I'.A. LHupmura. ? DnekTpoH. gaH. ?
CII6. : Jlans, 2015. ? 672 c - https://e.Janbook.com/book/58166

Hoctuxenus a1eKTpoxumun opranndeckux coenuHenuid. PXK. 2005.Tom XLIX. Ne 5 -
http://www.chem.msu.su/rus/jvho/2005-5/welcome.html

PykoBOICTBO K MPaKTHYECKUM paboTaM MO (PU3UKO-XUMHUIECCKAM METOAM UCCIeNOBAHUS: IS CTYAEHTOB XUMHUYECKOrO
uHcTUTyTa. - Kazans, 2015 - http://libweb.kpfu.ru/ebooks/07-ICH/07_54_000804.pdf

9. MeToquuecKne yKa3aHus /st 00y4aronuxcs Mo 0CBOEHUI0 JUCIHUILIMHBI (MO TyJis1)

Bujg pador MeToanueckue peKoMeHamnuu
naboparophsie | JlabopatopHasi paboTa - 3TO MPOBEJICHUE CTYAEHTAMH I10 33/IaHUI0 MPENOIABATENS MU 110 UHCTPYKIIUHU OIBITOB C
paboTh HCIIOJIb30BaHUEM MTPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB U APYTUX TEXHUYECKUX MPUCIOCOOJICHUIA, T.€. 3TO

U3y4YeHHE KAKUX-TU00 OOBEKTOB, SIBJICHHIT C IIOMOMIBIO CIEIUATBHOTO 000PY IOBAHHSI.

B xoz1e 1abopaTopHbIX padoT CTYAEHTHI BOCIIPUHIMAIOT M OCMBICIUBAIOT HOBBIi Y4eOHbIl MATEpUAIL.
IMpakTryecKye 3aHATUS HOCAT CUCTEMATHIECKUI XapaKTep, PEryJsIPHO CIedyst 38 KakIou JIeKIHeH Hin
IBYMsI-TpeMs1 JIeKIusAMH. JIaGopaTopHbie pabOThI BBITOJIHSIOTCS COIIACHO rpadiKy yueOHOTo mporecca 1
CaMOCTOSTENIbHON pabOTHI CTYAEHTOB IO AucHUIUTHAM. [Ipr 3TOM COOII0IaeTCs MPUHIIUIT MHANBUIYAIBHOTO
BBINONTHEHHsI pa0oT. Kaxplil CTyqeHT BeeT pabouyio TeTpajib, 0hOpMICHHE KOTOPOI JI0JKHO OTBEYATH
TpeGOBaHMSM, OCHOBHBIC 13 KOTOPBIX CJIE/LyIOLINE:

- Ha TUTYJIBHOM JICTE YKa3bIBAIOT [IPEAMET, KYPC, TPYIIILy, OArPYIILY, (haMUIIHIO, KM, OTIECTBO CTy/ICHTA;
KaXIylo padoTy HyMEpyIOT B COOTBETCTBHH C METOAMYECKUMY YKaA3aHUSAMH, YKA3bIBAIOT ATy BBIIOIHEHHSI
padoTh;

- TIOJIHOCTBIO 3AIKCHIBAIOT HA3BaHUE PaOOThL, IIEJIb U IPUHIIMIT METOa, KPATKO XapaKTePU3YIOT X0/
9KCIEPUMEHTA M OOBEKT UCCIICI0BAHNS;

- IIpy HEOOXOAUMOCTH [IPUBOAAT PUCYHOK YCTAHOBKHU; PE3YJIbTATHI OMBITOB (PUKCHPYIOT B BHJIE PUCYHKOB C
00s13aTeIbHBIMU TTOANMCSIME K HAM, a TaKKe TaOJIHIbl WK OIUCHIBAIOT CJIOBECHO (XapakTtep opopMIIeHHsI pabOThL
OOBIYHO YKa3aH B METOAMYECKUX YKA3aHUIX K CAMOCTOSITEIIbHBIM paboTam);

- B KOHIIE KaXKJI0 pabOTHI AEIAI0T BBIBOJ WM 3aKJII0UCHHE, KOTOPBIE 00CYKIAIOTCSI IIPU MOJBEICHUI NTOTOB
3aHSTHA.

Bce nepBuvHbIe 3arMcy HEOOXOAUMO NENaTh B TETPAOM [0 X0y IKCIICPUMEHTA.

IMpoBexeHue 1aOOPATOPHBIX PabOT BKIIIOYAET B Ce0s1 CIIEAYIONINE STAIIBL:

- TIOCTAHOBKY TEMBI 3aHATHI U OIpe/Ie/ICHHe 3a1a4 JabopaTOpHOU paGoTh;

- OIpeziesIeHUe MOPsIIKA Ta00PATOPHO-MIPAKTUYECKOM pabOThI MITH OT/IEIbHBIX €€ STAIIOB;

- HEMOCPEICTBEHHOE BBIIIOJTHEHUE JIaO0PATOPHOU pabOTHI CTYIEHTAMU U KOHTPOJIb 32 XOIOM 3aHSATUI 1
COOJIIOIEHIEM TeXHUKU OE30MaCHOCTH;

- [I0IBeJCHUE MTOrOB JIAOOPATOPHOU paboTHl U (POPMYIMPOBAHKUE OCHOBHBIX BBIBOJOB.

IMpy MOArOTOBKE K JIAOOPATOPHBIM 3aHATUSIM HEOOXOAUMO 3apaHee U3YINTh METOIMIECKUE PEKOMEHIAIINH 10
ero rposeeHno. OOpaTUTh BHUMaHUE HA I1eJ1b 3aHATHsI, HA OCHOBHBIC BOIIPOCHI [JIsI IIOATOTOBKY K 3aHATHIO, Ha
COIEpKaHUE TeMBI 3aHATHUSL.

JlaGopaTtopHoe 3aHATHE MIPOXOANT B BUIE JUAJIOra - pa30opa OCHOBHBIX BOIIPOCOB TeMbl. Takxke J1abopaTopHoe
3aHATHE MOXKET [IPOXOJUTh B BUJIE OKA3a MPE3eHTAlNIl, JeMOHCTPATUBHOTO MaTepralia (B YaCTHOCTH [UIAKATOB,
CJIAfiIOB), KOTOPBIE COMPOBOXIAITCS OeceI0ol MPEenoJaBaTeis CO CTyACHTAMH.

K nmaGoparopHeiM paboTaMm CTYIEHT OIYyCKAETCsI TOIBKO MOC/e MHCTPYKTAXKA 110 TEXHHUKE GE30MacHOCTH.
TMonokeHUs TEXHUKK OE30IACHOCTH U3JI0KEHBI B MHCTPYKIIHSIX, KOTOPBIE JOJDKHBI HAXOAUTHCS HA BUIHOM MeCTe
B 1aboparopum.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMCHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM Q)OpMaM KOHTPOJIA; - TOAIOTOBKY U HAlTMCaHUE pe(bepaTOB; - BBIIIOJTHEHUEC
KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HAa BOITPOCHI IO PA3JIMYHbIM TEMaM JUCHUITJIMHBI B TOU
I0CJI€A0BATCIIbHOCTH, B KaKoW OHM MMpeaACTaBJICHBI. HJ'[aHI/IPOBaHI/IC BpEMCHU, HGOGXOHI/IMOFO Ha U3y4YcHUe
AUCHUIUIMH, CTYACHTaM JIy4dlll€ BCEro OCYHIECTBJIATL BECh CEMECTP, IpeAyCMaTpuBasd Ipru 3TOM PEryJIApHOC
NOBTOPEHUE MaTepHraa. HpI/I N3YyYCHUMN JUCHUITJIMHbI CHavaj1a HGOGXOHI/IMO o Ka)KIlOfI TEME MPOYUTATH
PEKOMEHAOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHO)KCHI/IfI, TEPMUHOB, CBCHCHHﬁ,
TpeGyIOI_[II/IX 3allOMHMHaHUA U ABJIAIIIMXCA OCHOBOIIOJIaralonijiMu B 3TOU Teme IUIs1 OCBOCHU A MOCIENYIOIINX TEM
Kypca. HJ'IH paclinpeHr A 3HaHUA 110 JUCHUIIIMHE PEKOMEHAYETCA UCIIOJIb30BATh I/IHTepHeT-pecypcm; MMPOBOAUTH
TOUCKU B PA3JIMYHLIX CUCTEMAX U UCIIOJIb30BATh MAaTEPUAJIbI CaﬁTOB, PEKOMEHAOBAHHBIX MPEIoJaBaTeJIEM. HpI/I
IIOAT'OTOBKE K KOHTpOJ’[LHOﬁ pa60Te HCO6XOHI/IMO MpoOYUTaTh COOTBETCTBYIOIINE CTPAHULIBI OCHOBHOI'O y‘-Ie6HI/IKa.
JKenarenbHO Takke YTeHUE HOHOJIHPITCJ'[I)HOfI JIMTEPATyphl.

3a4€T

PexomeHnyercss BHUMATEIbHO N3YINTh KOHCIIEKTHI JIEKINH, AOMOTHUTENBHYI0 HH(POPMALIMIO MOXKHO MOTYYHUTh U3
PEKOMEH/IOBaHHBIX HHTEPHET-PECYPCOB M YUeOHBIX ocoOuil. Ha 3auere HE0OX0IMMO OTBEYaTh TOYHO, SICHO ¥ IO
Borpocy. [lomHuTE, 4TO BpeMsi OTBeTa orpaHinyeHo. [1py BOSHUKHOBEHUH JIIOOBIX HESICHOCTEH B Iporiecce
TIOZITOTOBKH K OTBETY CliefyeT 00pallarhcsi ¢ BOIPOCAMH TOJIBKO K MPENoJaBaTelIio.

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TMCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOLIecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHIYECKOMH 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILIHHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHre O6pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

INomeleHust 17151 CAMOCTOSITENIBHOM paboThl 00YYaIOIIMXCs, YKOMIUICKTOBAHHBIE CIICLMAT3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" u obecriedyeHreM JocTyra
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTebHyIo cpeny KOY.

VueOHble ayAUTOPUY AJIsI KOHTAKTHOM padoTHI ¢ IIpernojaBaTeseM, YKOMIUIEKTOBAaHHbIE CTIELUATN3MPOBAHHON MeOebio (CTOIbI

Y CTYJIbSI).

KOMHI)IOTep W MIPUHTEP JIA pACIICYaTKH Pa3daTOYHbIX MATEPUAIIOB.

KommnbloTepHBIit KJtacc.

Crenanu3upoBaHHast 1abopaTopHsl.

Crenuanu3upoBaHHas J1abopaTopusl.

Crenuanu3upoBaHHas 1abopaTopusl.

12. CpelICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy‘lalOIIII/IXCH HHBAJHUIAO0B U JHII C
OrpaHU4Y€¢HHBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I H606XOHI/IMOCTI/I B O6pa3OBaTeHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, O6J'[€I"IEIIOIJ_[I/IC
BOCIIpUsiTUC HH(bOpMaHHH 06y‘-[aIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIs1 €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(opmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MTOJIb30BATENCH;

- CO3JaHMUEC KOHTCHTA, KOTOprf/JI MOJKHO NPEACTaBUTDL B PA3JIMYHBbIX BUAX 6e3 NOTEPU JAaHHBIX WK CTPYKTYPBI, IPEAYCMOTPETH
BO3MOXHOCTb MaCIHTa6I/IpOBaHI/IH TEKCTa U I/1306pa)KCHI/IIjI 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETh JOCTYITHOCTb YIIPABJICHUA
KOHTEHTOM C KJIaBUaTYyPbI;

- CO3/IaHMe BO3MOKHOCTEH U151 00yUaIOIMXCsl BOCHPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHHKOB - HALIpHMeEp,
TaK, YTOOBI JIMI[A C HAPYIIEHUSIMH CIIyXa MOJTy4atd MH(MOPMALMIO BU3YATbHO, C HAPYLLIEHUSIMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUE MTPOrpaMMHBIX CPEJICTB, 06eCHe‘-II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHI/IIjI, CI)OpMI/IpyeMI)IX
).'II/ICL[PII'IJ'[PIHOfI, 3a CUET AJIbTEPHATHUBHbIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/H71 1 CUMYJIAIIMOHHBIX TeXHOJ’[OFHfI;
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- IPUMEHEHUNE TUCTAHIIUOHHBIX 06paSOBaTeJ’[bHBIX TEXHOJIOTUI U1 Tiepeiavn HHq)OpMaLIPIH, OpraHu3sal pa3jInvHbIX CbOpM
HHTepaKTHBHOﬁ KOHTaKTHOU pa6OTI)I 06yqa10mer00ﬂ C nIpernojaBarejieM, B TOM 4UCJIe BC6I/IHapOB, KOTOPbIE MOTYT OBITh
HCIOJIb30BAaHbI 1J1d IPOBEACHUA BUPTYAJIbHbIX J'IGKL[I/II71 C BOBMOJKXHOCTBIO B3aHMOHeﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOT'O
06y‘-IGHI/I${, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIalaMU U 3allIUTHI BBITIOJTHEHHBIX pa60T, MMpOBEACHUSA TPEHUHIOB,
OpraHmsanuun KOJUIEKTUBHOM pa6OTLI;

- IPMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIHH sl OpraHu3aiy (POpM TEKYIIEro U MPOMEKYTOUHOrO
KOHTPOJIS;

- YBEJIMYCHUE TPOJOJLKHUTEIIbHOCTU CIa4n 06y'—IaIOIJ_[I/IMCH HWHBAJIMAOM WJIA JIUIIOM C OI'paHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbA
q)OpM HpOMe)KyTO‘IHOfI aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBHeHHOﬁ MPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MPOJOJIKUTENIBHOCTY CAa4M 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- IPOJOJIKUTEILHOCTH MOATOTOBKY 00YYAIOIIErocsi K OTBETY Ha 3a4€Te MM 9K3aMeHe, IIPOBOAMMOM B YCTHOH (opMme, - He
6osiee yeM Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYILICHUS 00YYaloIerocst IpH 3aliyTe KypcoBor paboTHl - He OoJiee yeM Ha 15 MUHYT.

[Iporpamma cocrasiieHa B cootBeTcTBrM ¢ TpedoBanussMu PI'OC BO u yue6HpIM tutanoM o Harpasienuio 04.03.01 "Xumus" n
NpOoUITI0 NOATOTOBKY " Xumus'".
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.11.04 Cneunpaxmukym no mepmoouHamurxe u dINeKmpoxumu

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2025

OcHoBHas JuTepartypa:

1. Kpruracopuy, B. Y. ®usnko-xumMuveckue MeTopl ueciaeioBanus: yueOnuk / Kpumragosua B.U. - Mocksa :[lamkos u K,
2018. - 208 c.: ISBN 978-5-394-02842-7. - Tekcrt : anextpoHHsIi. - URL: https://znanium.com/catalog/product/513811 (nata
oopamrenus: 21.02.2025). - PexxuM goctyna: 1o MoImcKe.

2. I'opbauyk, B.B. PyKoBOACTBO K IPaKTUYECKUM padoTaM IO KAJIOPUMETPUUECKUM METOJaM UCCIIeI0BaHNU:
yue6HO-MeToandeckoe nocooue / B.B. T'opbauyk, M.A. 3uranmmy, B.b. HoBukos, A.B. I'epacumos. - Kazanb: KazaHckuii
yuuBepeuret, 2018. - 51 c. - Tekcr : anekrponnsiid. - URL: http://dspace.kpfu.ru/xmlui/handle/net/146399 (nara obpaiieHust:
21.02.2025). - PexxuM gocTyna: TOJIbKO IS CTYIEHTOB U COTPYJHUKOB KDY,

3. T'op6auyk, B.B. PykoBoAcTBO K IpakTHYECKUM padoTaM IO CHEKTPAILHBIM METOJaM HUCCIIEI0BaHUS: YUeOHO-METOJUIECKOe
niocobue / B.B.I'opbauyk, B.A.Cuporkun, M.A. Bapdonomees, A.E.Kimimosunkuii. - Kazans: Kazanckuii yausepcurer, 2018.
- 42 c. - Tekcr : anektponnsiil. - URL: http://dspace.kpfu.ru/xmlui/handle/net/146398 (nara obpamenus: 21.02.2025). -
Pexxum nocrymna: TOJBKO U151 CTYJEHTOB U COTPYAHUKOB KOY.

4. Jlucuipiy, F0.A. Meroguyeckue pa3paboTKU K 0OIIeMYy NPAKTUKYMY 10 JIEKTPOXUMUH : JUIsl CTY/IEHTOB XUMUYECKOTO
UHCTUTYTA : [yueOHo-MeTonuueckoe nocooue] / ¥0. A. Jlucuupiz] ; Kaszan. depep. yH-T .- Kazans : [Kazanckuii
(ITpuBomxckuii) penepanbueiil yausepeuret], 2012 .- 74 c.

5. Top6auyk, B.B. PykoBoAcTBO K IpakTHYeCKUM padoTaM 10 ra3oBoi XxpomaTorpadun: yuedHo-MeToaudeckoe rnocodue / B.B.
Tlopbauyk, .A. Cenos, M.A. 3urannms. - Kazans: Kazanckuii yausepcurer, 2018. - 28 c. - Teker : anekrponnsiii. - URL:
http://dspace.kpfu.ru/xmlui/handle/net/146400(nara obpammenus: 21.02.2025). - Pexum pocTymna: OTKPBITHIH.

JonoJHHUTeILHAS JUTEpaATypa:

1. Jlykomckuit, 10. 5. Jlykomekwuit, 0. 5. ®u3uko-xuMuueckre OCHOBBI SJIEKTPOXUMUH : yueOHoe rocodue / 10. 4. Jlykomekui,
10. . TamOypr. - 2-e u3n., uctp. - Jonronpyansiii : M3narensckuil Jom 'UaTennekt', 2013. - 448 c. - ISBN
978-5-91559-162-1. - Tekcr : anmexTponHsIid. - URL: https://znanium.com/catalog/product/525878 (mara obparueHus:
21.02.2025). - Pexum goctyna: o NOAMHCKE.

2. COOpHUK MPUMEPOB U 33/1a4 110 IEKTPOXUMUH : yueOHoe nocodue / A. B. Beenenckuii, E. B. Boopunckas, C. H.
I'pymiesckas, C. A. Kanyxuna. - Cankt-IletepOypr : Jlanb, 2022. - 208 c. - ISBN 978-5-8114-2761-1. - TeKCT : 3JIeKTPOHHBII
/1 Jlanb : anekTpoHHO-OMOIMOTeYHast cucteMa. - URL: https://e.lanbook.com/book/212504 (mata obpamenus: 21.02.2025). -
Pexum nocryna: ajist aBTOpuU3. MOJIb30BaTENEH.

3. BemocruH, A. A. [ToreHnromMeTpusi: (hPH3HKO-XMMIYECKHE OCHOBBI U ITPUMEHEeHus : yueOHoe nocodue / A. A. BemocTuH. -
Cankr-IletepOypr : Jlanp, 2022. - 336 c. - ISBN 978-5-8114-1838-1. - Tekcr : anexTpoHHsI# // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211916 (nata o6pamenus: 21.02.2025). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.B./]B.11.04 Cneunpaxmukym no mepmoouHamurxe u dINeKmpoxumu

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.
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