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Pabouas nporpamma JIUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHbBIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM BBICILETO
oOpazoBanust — crnenuanurer 1o crenuaabHocTH 08.05.01  «CtpouTenbeTBO
YHUKAJIBbHBIX 3JaHUA U COOPYKECHUI», YTBEPKICHHBIM NpUKa3oM MwuHHCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit @enepanuu ot  31.05.2017 Neo 483,
3apeructpupoBanHblii B Munrocte Poccun 23 utons 2017 roana, per. Homep 47136;

- yueOHbIM IJIaHOM (O04HOH (opmbl 00yueHus1) no crnenuaibHocTu 08.05.01
CTpouTEnbCTBO YHUKAIBHBIX 3JaHUN U COOPYKEHHUI.

Pabouas mporpamMm JUCHUIUIMHBI BKIIIOYAaeT B ce0s OLIEHOYHBIE MaTepHalIbl
JUTSL IPOBEACHUS TEKYILIET0 KOHTPOJI YCIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluU
no guciuiuiiHe (1.6 @OOHJ OLEHOYHBIX CPEACTB ISl MPOBEACHHUS TEKYIIEro
KOHTpOJISI YCIIEBAEMOCTH, NPOMEXKYTOYHOM aTTECTAllMd II0 MTOTaM OCBOCHHUS
JUCITUTIIIAHBI )

Atop Ky3pmuna Onbra BsuecnaBoBHa, KAHIUIAT XUMUYECKUX HAYK, JOIEHT
kadeIpbl TPAaHCIIOPTHO-DHEPTETUICCKUX CUCTEM

(vkazamo @HO, yuenyio cmenens, yuenoe 36anue uiu 00IHCHOCHb)

[Iporpamma onobpeHa Ha 3acenanuu Kadeapbl TPAHCTIOPTHO-IHEPTETUYECKHUX
cucreM (mpotokon Ne 8 ot 12.04.2025r).




1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB OOYYeHUS MO AUCIHHUILIMHE,
COOTHECEHHBIX C IUIAHHMPYEMBIMH Pe3yJbTATAMH OCBOEHHSI 00pa3oBaTebHOM
nporpammbl (Llesin ocBOeHMs AU CHMIIJINHBI)

1.1. [lenssMu OCBOEHUS JUCHMILIUHBI « X UMUSD SIBJISIOTCS:
- (hopmupoBaHTE HAYYHOTO COBPEMEHHOTO €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS U
MBIIILICHUS;
- OBJIaJicHHe 0a30BBIMU 3HAHUSIMU B 00JIACTH TEOPUM XMUMHUYECKHX MPOIECCOB U
CHCTEM, a TaKXKE€ METOJIOB UX aHAJIN3a.

3alayaMy OCBOCHUS JUCLIUIIMHBI « X UMUS» SBIISIOTCS:
— W3Y4YUTh OCHOBHBIE XHWMHYECKUE SIBJICHHUS, OBJIAJIETh (PyHIAaMEHTaIbHBIMU
MOHATHUSIMH, 3AKOHAMU U TEOPUSIMHU KIACCUUYECKOU U COBPEMEHHON XUMUU;
— O3HAKOMUTHCA C HAYYHOU anmapaTypol U METOAaMU XMMHUYECKOT0 UCCIICA0BAHMS,
pUOOPECTH HABBIKM MPOBEICHUS XUMUUYECKOTO IKCIICPUMEHTA;
— Hay4YUThCS BBIICIATH XMMHUYECKOE COJiepKaHue B IMPOGECCHOHAIBHBIX 3ajJadax
OynyIei nesTeIbHOCTH,
— OBJIQJICTh METOJAaMH PeIIeHUS MPo(deCCHOHANBHBIX 3a1a4.

1.2.  Ob6mactu  mpodeccHoHANbHOW  JmeaTrenbHOCTH  u(wim)  chepbl
npo(eCCHOHATBPHOW  JESATENIbHOCTH, B  KOTOPHIX  BBIMYCKHHKH, OCBOMBIIIHE
IporpaMMmy, MOTYT OCYIIECTBIISITh MPOPECCHOHANBHYIO ACSITETFHOCTD:

01 OOpa3oBanue 1 Hayka (B chepe HaydHBIX UCCIICIOBAHUM);

10 ApxurtekTypa, IpOeKTUpOBaHuE, Teoe3us, Tonorpadus u au3aiH (B chepe
POEKTUPOBAHUS 0OBEKTOB CTPOUTEIHCTBA M HHKEHEPHO-TE0IC3MUECKUX
U3BICKAHUMN );

16 CrpouTenbCTBO U IKWIMIIHO-KOMMYHAJIbHOE XO03sicTBO (B cdepe
WHKCHEPHBIX HW3BICKAHUW Il  CTPOUTENbCTBA, B cdepe MPOCKTUPOBAHMS,
CTPOMUTENBCTBA U OCHALLEHUS! OOBEKTOB KalUTAIbHOI'O CTPOUTENHCTBA U JKUIHILHO-
KOMMYHAJIbHOTO XO3siicTBa, B c(epe TEeXHMYECKON JKCIUTyaTallud, PEMOHTA,
JEeMOHTaka M PEKOHCTPYKUMHU 3[JaHHUM, COOpYKEHUH, OOBEKTOB IKUJIMILHO-
KOMMYHAaJIbHOTO XO3SICTBa, B c(hepe MpOM3BOACTBA U MPUMEHEHHUS CTPOUTEIbHBIX
MaTepHUAJIOB, U3JIEIUN U KOHCTPYKLIHA).



1.3. K ocHOBHBIM 3agayamM HW3Yy4Y€HHs] JUCUUILUIMHBI OTHOCUTCS MOATOTOBKA
oOydJaronmmxcsi K BBIIOJHCHUIO TPYJAOBBIX (PYHKIIMH B COOTBETCTBUU C
npoeccOHaTbHBIMU CTaHIAPTAMHU:

O600IIIEHHBIE TPYAOBbIE (PYHKINK TpynoBeie QYHKIMH
OBEHb
Kox n HanmeHoBaHme yposetb (Hg]}fyPOBeHB)
KOJI HaMMEHOBaHUE KBaM (UK HaMMEHOBaHUE KOl
npodeccroHa JILHOTO J— KBaM(UKau
cTaHjapra u
Pazpabotka B/01. 7
KOHIIETIUU 7
KOHCTPYKTUBHOM
CXEMBI U
OCHOBHBIX
MIPOEKTHO-
TEXHOJIOTHYECKUX
pemreHmit 00BeKTa
KalHUTaJIbHOTO
CTpOUTEIHCTRA,
TexHuueckoe OTHOCSIIETOCA K
PYKOBOZCTBO KaTeropuu
npoLeccamMmu YHUKAJIBHBIX
paspaboTku ®dopmupoBaHue B/02. 7
MIPOEKTHON 3aJaHus Ha 7
10.003 Cneunanuct no JOKYMEHTalUH Ha MPOEKTHPOBAHUE U
IIPOCKTUPOBAHHIO B 00BEKTHI 7 KOHTpOITb
YHHUKaIBHBIX 37aHUH U KaIllUTAIEHOTO pa3paboTkn
COOpY>KEHUI CTPOUTENBCTBA, MPOEKTHOM U
OTHOCSIIHNECS K paboueit
KaTeropuu JOKyMEHTAIX Ha
YHHUKaJIbHBIX, U OBEKTHI
OCYILECTBICHHE KalHUTaJIbHOTO
ABTOPCKOT'O Ha/130pa CTpOUTEIBCTRA,
OTHOCSIIUECS K
KaTeropuu
YHHUKAJIBHBIX
Opranusanus 1 B/03. 7
KOHTPOIIb 7
(dhopmupoBaHU 1
Benenus UM OKC,
OTHOCSIIETOCS K
KaTeropuu
YHUKAJIBHBIX
Crparerndeckoe
yIpaBiieHHe B/OI.
JeSITENIbHOCTBIO 7
16.038 PyxoBonuTens CTPOUTENBHOU
CTPOUTENBHON praBJ'IeHI/Ieu OpraHu3alyu 7
B CTPOUTENBHON 7
opraHu3auuu N OnepaTuBHOE
opraHuzanuen
yIpaBieHHE B/02.
JeITeIIbHOCTBIO 7
CTPOUTENIBHOMN
OpraHM3aIyn
ITonroroska k
CTPOUTEIBCTBY clol.
Opranu3zauus 00BEKTOB 7 7
16.025 «Cnenpmanuct CTPOUTENBCTBA KaItMTaJIbHOTO
10 OpraHu3aluu C 00BEKTOB 7 CTPOUTENHCTBA
CTPOUTEIHCTBA» KaIlMTaJIbHOTO VYnpasnenue
CTPOUTEIbCTBA CTPOUTEIHCTBOM C/02. 7
00BEKTOB 7
KalMTaJILHOTO




Kon u HaumeHOBaHUe
npog)eCCroHa JIEHOTO
cTaHaapra

O600I1IeHHBIE TPYIOBBIE (D

HKIIUH

TpynoBbie GyHKIHH

KOO HauMCHOBaHHUC

YPOBEHb
KBaITN (UK
aluu

HauMCHOBaHHC

Ko

YPOBCHB

(TIOtypOBEHB)

KBaJTU(UKAIIH
u

CTPOUTCIILCTBA

CrpoutenbHbIi
KOHTPOITh
CTPOUTEIBCTBA
00BEKTOB
KaluTaIbHOTO
CTPOUTEIbCTBA

C/03.

Crnava 1 mpreMKa
00BEKTOB
KaIUTaIbHOTO
CTPOWTENIBCTBA,
CTPOMTENBECTBO
KOTOPBIX
3aKOHYCHO

C/04.

1.4. Komnerenuuu oOywaroierocs, (GpopMupyemble B pe3yjbTaTe OCBOCHHS

JTACIIATUIAHBI
HaumenoBaHue Kon u Kon u nHaumenoBanue | IlepeueHb miiaHupyeMbIX
KATeropumn HAaUMeHOBaHHe HHIMKATOpa pe3yJbTaToB 00y4YeHHs
(rpynmsbi) KOMIIETEHI Ui JMOCTHKEHHUS
KOMIIeTeHI il KOMIIEeTEeHIIUH
Teoperuueckast OIIK-1 Cnocoben OIIK-1.1 HA YpOBHe 3HAHULL:
(dyHIaMeHTanbHas | pemaTh NpukiIagHbie | JleMOHCTpUPYeT 3HaHHWE | 3HaThb OCHOBHBIE 3aKOHBI
MOITOTOBKA 3a/1a9u OCHOBHBIX 3aKOHOB MaTEeMaTHYECKHUX u
CTPOUTENBHOM MaTeMaTHYeCKHUX U €CTECTBEHHBIX HayK,
OTpACIIH, UCTIONB3YS | €CTECTBEHHBIX HAYK, HEOOXOTUMBIX TUTST
TEOPHUIO U METOIBI HEOOXOIUMBIX JIJIs pellleHns THUIMOBBIX 3aJad
(GyHIaMEHTAIBHBIX | PEIICHUS THITOBBIX pohecCHOHATLHOM
HayK 3a1ad NESITEIbHOCTH, a HMEHHO,
npodecCHoHATLHOM OCHOBHBIC MTOJIOKCHHUS
JESITENIbHOCTH COBpPEMEHHOM TEeOpuun
CTpOCHUS aToMma,
XUMHUYECKON CBSI3H,

SHCPICTUKN W KHUHCTHUKU
XUMHAYCCKHX pEaKIuid,
XUMHUYECKOTO PaBHOBECHS,
TEOPHUH pacTBOpOB,
DJIGKTPOXUMHUHU, a TaKKe
OCHOBHBIC COCIMHEHUS
3IIEMEHTOB, ux
KJ1acCU(PUKAITUIO u
XUMHWYCCKHUEC
TpeBpaIleHIs,

Ha ypo6He YMeHUl:

yMETh UCTIOJIb30BaTh
3HAHUA OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX u
CCTCCTBCHHBIX HAYyK I
penieHHs CTaHJAPTHBIX




3a71a4 B o0actu
SKCIUTyaTallud 3JaHUWd U
COOpPY’KECHMI, a WMEHHO,
OTIPENIETSATh ~ XUMUYECKHE
CBOMCTBA BJIEMEHTOB M HX
COECIUHEHUN o
nonoxenuto B IICH, mx
BIUSHUE HA  CHCTEMY,
HaIpaBJC€HUE XHUMHUYECKHUX
B3aMOJCHCTBUH,

KHCIOTHO-OCHOBHOM
XapaxkTep Cpenpl,
BO3MOKHEIE 1MoOOYHEIE
mporecchl (KOppO3NOHHBIC
U JIp.) U OpeJICKa3bIBaTh UX
BIIMSTHHE Ha
TEXHOJIOTHYSCKUI

mporiiecc, OKPYIKaIOIIYIO
cpeny i YyeJIOBEKa,
npeiaraTh CIIOCOOBI
3alIUTEl OT HHMX, a TaKXke
MPUTOTABINBATh PACTBOPHI
HY>)KHOW KOHUEHTpaluu Hu
OTIpENIeTIsAITh €€  JIFOOBIM

JOCTYITHBIM METO/IOM
(TUTpOBaHME, C TOMOUIBIO
apeomeTpa u T.1.),

m3Mmepatb  pH  BOIHBIX
PacTBOPOB DJIEKTPOJIUTOB;
Ha YPO6HEe HABBIKOS.
BIIAJICTh CXEeMOM u
MIOCJIEIOBATEIBbHOCTBIO
[IPUMEHEHUs OCHOBHBIX
3aKOHOB MAaTeMaTH4ECKUX
U €CTECTBCHHBIX HAyK MJId
peanu3alii  TIPOEKTHBIX
peLIeHU B oOnactu
IIPOEKTUPOBAHUS u
JKCIUlyaTallud 3JaHUd U
COOPYKE€HHH, a WMEHHO,

METOJlaMU pacuera
KHHCETUYCCKUX u
TEPMOJMHAMHYECKHX
XapaKTePUCTUK
XHUMHUYECKUX peaKIuid,
pacuera KOHIICHTpAalui
pacTBOPOB ¥ KOJHYECTB
pearupyrommx u
00pa3yrommxcsi  BEIIECTB
10 XUMHYCCKOMY
ypaBHEHHUIO, pacuera

IoKa3arcjasi KHCJIOTHOCTH




cpeabl, pacuera JIJC wu
OKHCJIUTENIHHO-
BOCCTAaHOBUTECJIIBbHBIX
MOTEHIIMAJIOB PEAKIIHI

OIIK-1.2 Ucnons3yet
3HAHUSI OCHOBHBIX
3aKOHOB
MaTeMaTUYeCKUX U
€CTEeCTBEHHBIX HAYK IS
pelLeHHsl CTaHJapTHBIX
3a7a4d B 00JIaCTH
CTPOMTENbCTBA
BBICOTHBIX U
OO0JIBLIETIPOIIETHBIX
3IaHUU U COOPYKEHUHN

HA YpOBHe 3HAHULL:

3HATh METO/IBI
MaTeMaTHYECKOT0 aHan3a
U MOJICITMPOBAHMS JIJISt
pEIICHHS CTaHAAPTHBIX
3a7a4 B o0yacTu
MPOMBINIIICHHOTO U
IPaX<IaHCKOTO
CTPOUTEIILCTBA

HA YPOBHEe YMEHUIL:

YMETh HCIIOJb30BaTh
OCHOBHEBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUACLIUIUTHH B
pohecCHOHATLHOM
JESATCIIBHOCTH, TPUMEHSTh
METOJbI MAaTeMaTHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
TEOPETUICCKHIX U
9KCIIEPUMEHTAITbHBIX
HCCIIeIOBaHUM

HA YPOBHEe HABBIKOB.
BJIaJICTh HABBLIKAMU
pCIICHUS CTaHIAPTHBIX
3a71a4 TEOPETUYECKON
MEXaHHKH C IPUMCHCHHEM
€CTECTBCHHOHAYYHBIX U
OOIICMH)KCHEPHBIX 3HAHHH,
METO/I0B MAaTEMATHUECKOIO
aHajJan3a U MOACIIMPOBAHUS

OIIK-1.3 ®opmupyet
CXeMy u
MOCJIEI0BATEIBLHOCTh
MPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK JJIs
pean3aiuy MPOeKTHBIX
perieHuit B o061actu
MIPOEKTUPOBAHUS U
AKCILTyaTaluu
BBICOTHBIX U
OO0JIBLIETIPOIIETHBIX
3IaHUN U COOPYKEHUI

HA YPOB8HEe 3HAHUU:

3HaTh BO3MOXKHbIE
HaIpaBJIECHUS XUMUYECKUX
B3aUMOJCHCTBHUM,
KOHCTaHTBI paBHOBECHS
XUMHYECKHUX
IIPEBPAILICHUMN.

HA YPOBHE YMEHUlL:
YMETh UCIOJIb30BATh
OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JTUCIUIUIAH AJIs
(bOopMUPOBAHUS CXEM U
MOCIIE0BATEIbHOCTH
MPUMEHEHHUS OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX
Y €CTECTBEHHBIX HAYK JUIS




peanu3almy MPOEKTHBIX
penieHuii B 00actu
MPOCKTUPOBAHUS U
SKCIUTyaTalluy 3JaHui U
COOPYKEHHI

HA YPOBHE HABBLIKOG:
BIIAJIETh METOIAMH
MaTeMaTUYECKOr0 aHaIn3a
Y MOJICJIMPOBAHUS JIst
peanu3anyy NpOEKTHBIX
pelieHuii B obiactu
IIPOEKTUPOBAHUS U
AKCIUTYaTalUy 31aHUHI U
COOPYKEHH I

2. Mecto nucuuninibl B cTpykrype OITOII

Huctummuaa B1.JI(M).b.13 «XuMmus» peanusyercs B paMKax 00s3aTeIbHOM
yacT brioka 1 «lucuuminael (MOIyJIs)» IpOrpaMMbl CIIEUATIUTETA.

JuciumuinHa npenojgaeTcs: 00yJaromuMes o ouHoi opme oOydyeHust — B 1-m
ceMecTpe.

Huctumumaa «XuMHs) SBISETCS MPOMEXKYTOUHBIM 3TaroM (hopmMupoBaHus
komneteHuid OIIK-1 B poniecce ocBoenust OITOII.

JNucuuminHa «XuMHUS» OCHOBBIBAETCSI HAa 3HAHMSIX, YMEHUSX W HaBBIKaXx,
NPUOOPETCHHBIX TPHU W3YYEHUW AUCHUIUTMH: Maremarnka, ®usuka, U SBIACTCA
NPEIIICCTBYIOMIEN JUISI HW3Yy4YEHUs JUCHUIUIMH: XWUMHS B  CTPOUTEIIBCTBE,
Teopernueckas MEXAHUKA, ConportusieHue MaTepUaoB, DKOJIOoTHS,
OJIEKTPOTEXHUKA W JJIEKTPOHUKA, Teopuss ymnpyroctu C OCHOBaMU TEOPUH
IJIACTUYHOCTH W TOJ3ydecTH, HenuHelHble 3a1auu CTPOUTEIBHOM MEXaHWKH,
CrpoutenbHast (usuka, ['ocymapcTBeHHass WUTOroBasl arTrecTauus: MOATOTOBKAa K
cIaye M cada rocy1apCTBEHHOIO dK3aMeEHa.

dopMoil MPOMEKYTOUHOM aTTeCTAIllMU 3HAHUN OOy4aeMbIX MO OYHOM (opme
oOydeHus sSBIsIETCS 3a4eT B 1-M cemecTpe.

3. O0beM TUCHUIIIHHBI
ouHas popma 00ydeHUS:

Buj yueOHoli padoThl M0 TUCHUNJINHE Bcero B 3.e. 1 yacax Cemectp 1
B Yacax

Oo0mast Tpy10éMKOCTb AU CHUILIUHBI 2 3.e. -T2 aK.uac 72 ak.gac
Konmaxmmuasa paboma - Ayoumopnuwle 3anamus 32 32
Jlexyuu 16 16
Jlabopamopmnwie 3anamus 16 16
Cemunapnl, npakmuieckue 3aHsamusl - -
Koucynomayus - -
Camocmosamenvhnas paboma 40 40

KypcoBasi pa6ora (KypcoBoii IpoeKT) - -

Buja npoMexyTOYHOM aTTecTaluu 3ager 3ager




4. Cogepxanne JTUCHMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiam)
AMCHUIUIMHBI € yKa3aHueM HX 00beMOB (B akajeMHM4YeCKHMX 4Yacax) U BH/IOB
yueOHBIX 3aHATHI

4.1. YueOHO-TeMAaTHUECKHH IJIAH

TpyaoeMKoCTh B 4acax
Kon
KonrakrtHas pabora —
HanMeHoBaHue TeM (pa3/iesioB) AvynuropHas pabora CaMOCTOATENb HHAKATOPa
o pSv— st padora JOCTHKECHHUI
JEKIUH 3;;;;5:“6 MPaKTHIECKHE KOMIICTCHIINH
3aHATHS
1. OcHOBHBIC ITOHSTHUS U 3aKOHBI OIIK-1.1,
xumui. [lepuoanyeckas cucrema OIlK-1.2,
J.1. MenneneeBa. CtpoeHue 4 4 - 10 OIIK-1.3
aToMa U CTPOEHUE MOJIEKYJI U
BECIIIECTBA.
2. XuMuyeckasi TepMOANHAMUKA. OIIK-1.1,
XuMudeckas KHHCTHKA. OIIK-1.2,
Xumuaeckoe u pazoBoe 4 4 ) 10 OIIK-1.3
paBHOBECHE.
3. O6mmue cBOICTBa pacCTBOPOB. OIIK-1.1,
JlucniepcHbIC U KOJIJIOUTHBIE OIlIK-1.2,
cucteMbl. PacTBopbl 4 4 ) 10 OIIK-1.3
HEDJICKTPOJIUTOB U DJICKTPOJIUTOB.
4. OKHCIUTEIBHO- OIIK-1.1,
BOCCTaHOBUTEIIbHBIE PEAKLIMU U OIlK-1.2,
3JEKTPOXUMHUUYECKHUE MPOLIECCHI. 4 4 ) 10 OIIK-1.3
Koncynpranun - -
OIIK-1.1,
Kontposs (3auer) - - OIIK-1.2,
OIIK-1.3
UTOIO 32 40

4.2. Conep:kanue JTUCUUIINHBI

Tema 1. OcHOBHbIe MOHATUA M 3aKOHbI xuMuu. Ilepuoanyeckas cucrema JI.H.
MenpaeneeBa. CTpoeHre aTOMA U CTPOCHHE MOJIEKYJI H BelleCTBa.

KBaHTOBO-MexaHHueckas Mojielib aToma. KopIycKyJsipHO-BOJTHOBBIE CBOWMCTBA
yactull. KBaHTOBbIe umncna. ATomHasi opOutans. Pacmnpenenenue 371eKTPOHOB B
MHOTO3JIEKTPOHHBIX aromax. [IpwHuumn [laymm. [IpuHUMn HauMeHbIIEH SHEPIUH.
[TpaBuno Xynna. [Ipasuno Kneukosckoro. s-, -p,-d-u f-aeMeHTHI.

@opMynMpoOBKa IMEpUOAUYECKOr0 3akoHa. CTpykTypa MOEpUOIUYECKOM
CHUCTEMBI 3JIEMEHTOB. 3aKOHOMEPHOCTU U3MEHEHHUS B MEPUOJIaX U TPYIIax aTOMHOTO
panuyca, SHEPIMM HOHHU3ALMH, CPOACTBA K JBJIEKTPOHY, JJIEKTPOOTPULATEIBHOCTH,
METAJUIMYHOCTH " HEMETAJJIMYHOCTH, OKHCJIUTETbHO-BOCCTAHOBUTEIBHOMN
CITOCOOHOCTH aTOMOB, KUCIIOTHO- OCHOBHOM MPUPOABI OKCUAOB U THIPOKCHUJIOB.




CymrHocTs 00pa30BaHUS XHMHYECKOH CBS3U. THIIBI XMUMHYECKOW CBSI3HU:
KOBaJICHTHAsl, WOHHAs WM MeTajuimyeckas. [ uOpuamsanus aTOMHBIX OpOUTaIeH.
OcHoBHOE M BO30YXIEHHOE COCTOsTHHE aTOMOB. OCHOBHBIE THIIBI THOPHIW3AINH.
[IpocTpaHCTBEHHOE PACIIONOKEHUE ATOMOB B MOJIEKYJIaX.

Cuipl MEXMOJIEKYJIIPHOrO B3aumoaencTeus. Bogopoanas cBs3p. Cunbl Ban-
nep-Baanbsca. JJOHOpHO-aKIENTOPHOE B3aUMOJICUCTBUE MOJIEKYIL.

Tema 2. Xumnuyeckasi TepMOAMHAMHUKA. XUMHYECKasd KHHeTHKA. XMMHUYECKOe U
(¢pazoBoe paBHOBecue.

OHepreTvka M HalpaBiIeHUE XUMUYECKUX peakiuil. TernoBod 3¢dexT
XUMHUYECKUX peakiui. 3akoH I'ecca m ero cnenctBud. lloHsiTue cTaHIapTHOM
SHTANBIMU oOOpa3oBaHus BemiecTBa. Pacyer TtemioBoro sd@dexra XUMUYECKOM
peakuuu. [lonsatus cBoOomnoW sHepruu ['mO6Oca W SHTpoNHUM, WX CTaHAAPTHHIC
3HaueHus. CBOOOJHAS SHEPTUsl KaK KPUTEPUM HAMpaBICHUS XUMUYECKUX PEaKIuil.
Pacuer nzmenenusi cBOOOIHOM SHEPTUM B XUMUUYECKHUX PEAKIIUAX.

Kunernka XWMHYECKMX peakiuud W XUMHYECKOe paBHOBecue. llonarue
CKOPOCTH XMMHUUYECKUX pPeakinil. 3aKOH JICUCTBYIOIIUX Macc. BiusHue TemMmneparypbl
HAa CKOpPOCTh XHMMHUYECKHX peakiuuil. YpaBHeHHe AppeHuyca. XUMHUUYECKOE
paBHoBecue. Ilpunnmn Jle-lllatrense — bpayHa m ero npuMeHeHuEe sl OLEHKHU
BIIMSHUS PA3IUYHBIX (PAKTOPOB HA CMEIICHUE XUMUYECKOTO PABHOBECHSI.

Tema 3. O0mme cBolcTBa pacTBOpPoOB. J[UCHepCHbIe M KOJUIOWIHbIE CHCTEMBI.
PacTBOpbI HEJIEKTPOJIMTOB U 3JIEKTPOJIUTOB.

CaoiicTBa pactBopoB. Knaccudukaius pacTBOPOB MO CTETIEHU JAUCIEPCHOCTH.
CnocoObl  BBIp@KEHHSI KOHIIEHTpAIlUM PAcTBOPOB. PacTBOPBHI 3JIEKTPOIUTOB H
HEJIEKTPOJIUTOB.  DIIeKTponuTHueckass auccouuanus. CuiibHble U cladbie
ANEKTPONUTHL. 3aKkoH pas3BeneHuss OcTBanpia. Juccoumanus BoAbl. BomopoaHbri
nokasareinb (pH). Pacuér u sxkcnepumentanbHoe omnpeaenenue pH. Teopust kucior u
ocHoBaHMI. OHHO-0OMEHHBIE peakiuu B pacTtBopax. ['maponus coneir. OCHOBHBIC
THIBI THAPOIU3A COJIEH.

[TonsiTHE O )KECTKOCTU BOJBI, KOJMUYECTBEHHASI XaPAKTEPUCTUKA KECTKOCTH BOJBI.
BpeMenHas M MOCTOSIHHAsE KECTKOCTh BOJAbL. METOHIBI YCTPAaHEHUS KECTKOCTH.
Metonuka TpOBEACHUS  SKCIIEPUMEHTA yMATYECHUS  BOJbI, HCIOJIb30BAHUE
peareHTHOro0 MEeTOJ1a U HOHHOOOMEHHUKOB JIJIsl yMSITYEHUST BOJIbI HA TTPOU3BO/ICTBE
Tema 4. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIUN U JJIEKTPOXMMHYECKHE
MPOLECCHI.

OKUCITUTENIbHO-BOCCTAHOBUTENBHBIE  PEAKIIMU:  ONPEACIICHUE,  CTEIECHU
OKHCJIGHHUsSI DJIEMEHTOB, COCTAaBJIE€HHUE YpaBHEHMH peakuuil, Kiaccuukaims.
OCHOBHBIE OKUCITUTEIN U BOCCTAHOBUTEIH.

Bo3HUKHOBEHHE CKayKa JJIEKTPOJHOTO NOTEHUMana. MeTalIMYeckuii u
BOJIOPOAHBIN  3ekTpoa. CTaHAapTHBIA BJIEKTPOAHBIM IOTEHIMAJ, YypaBHEHHUE
Hepncra. Illkama 2neKTpOAHBIX IOTEHIMANOB. ['aJbBaHMYECKUN  DJIEMEHT.
DJIIEKTPOJIBUKYIIIAs CUJIA TaJlbBAHUYECKOTO 3JIEMEHTA.

Koppo3usi, ocHOBHbIE BHABL. XHUMHUYECKas, IJIEKTPOXUMHUYECKAs KOPPO3HH,
MEXaHU3Mbl. MEeTOIbI 3aIUThHI OT KOPPO3HUH.
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DNEeKTpOan3, aHOAHBIE M KATOJHBIE MPOLECCHl. DIJIEKTPOJIU3 PACIUIaBOB M
BOJHBIX PAacTBOPOB 3JIEKTPOJUTOB. 3akoHbl Dapanes. [IpakTuueckoe mpUMEHEHHE
AIEKTPOJIN3A.

5. YueOHO-MeTOoaMYecKoe o0ecreyeHHe CaMOCTOSITEJIbLHON  PadoOThI
CTY/IEHTOB

CamocrosiTenbHass paboTa NPOBOAUTCS C LENbIO: CUCTEMAaTU3allUd U
3aKpeIJICHUs] TOJYYCHHBIX TEOPETHUECKUX 3HAHWM W TMPAKTUYECKUX yMEHHM
oOydaromuxcsi; yrioyOJIeHus W PpacHIMpeHUs] TEOPEeTUYECKHX 3HAHWH CTYIEHTOB;
dopMupOBaHUs YMEHHH WCIONB30BaTh HOPMATHBHYIO, IMPABOBYIO, CIPABOYHYIO
JOKYMEHTAIUIO, YYEOHYIO U CHEIHANbHYIO JIUTEPATypPy; Pa3BUTHUS MO3HABATEIbHBIX
CIOCOOHOCTE W aKTHUBHOCTH  OOy4YaromIuMxcsi:  TBOPUYECKOW  MHUIIMATHUBEI,
CaMOCTOATENbHOCTH,  OTBETCTBEHHOCTH,  OpPraHM30BaHHOCTH;  (HOPMHUpPOBAHUE
CaMOCTOSITENIbHOCTH MBILLUICHHUS, CHOCOOHOCTEH K CaMOpa3BUTHIO,
COBEpIICHCTBOBAHUIO U CaMOOpranusanuu; (HopMupoBaHHs MpodeccroHaTbHBIX
KOMIIETEHIIN; Pa3BUTHUIO UCCIIEIOBATENIbCKUX YMEHUN CTYICHTOB.

@opMBI U BUJBI CAMOCTOSITEIBHOW pPaOOTHI CTYJEHTOB: YTEHHUE OCHOBHOW M
JOTIOJIHUTEIPHON  JIUTEpaTyphl — CaMOCTOSITENIbHOE M3yYeHHE MaTepuaia 1o
PEKOMEHIyeMbIM JINTEPATYPHBIM HCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIOTOM,
CaMOCTOATENbHBIA MOA0OpP HEOOXOAMMOW JUTEpaTypbl; padoTa €O CIOBapeM,
CIPaBOYHHKOM; TIOMCK HeoOxomumMoil  wHpopManmu B ceTd VHTepHeT;
KOHCTICKTUPOBAaHHWE HCTOYHUKOB; pedepupoBaHWE HCTOYHUKOB;, COCTABJICHHE
aHHOTAIMU K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHUKAM; COCTABIICHUE PELICH3UHA U
OT3BIBOB Ha IMPOYUTAHHBIN MaTepHall; COCTaBlieHHe 0030pa MyONMKalUW MO TEME;
COCTAaBJICHHME U  pa3pabOTKa TEPMHUHOJIOTHYECKOTO  CJIOBapsi; COCTaBIICHUE
XPOHOJIOTUUECKON TaOuIlbl; cocTaBieHue Oubauorpaduu (6ubnmorpaduaeckoi
KapTOTEKH); TMOATOTOBKA K PA3JIUYHBIM (opMaM TEKyIIe U MPOMEKYTOUHOU
arrectauuu (K TECTUPOBAHMIO, KOHTPOJIbHOM paldoTe, 3adery); BBINOJIHEHHE
JIOMalTHUX KOHTPOJIbHBIX pabOT; CaMOCTOSITEbHOE BBIMOJHEHUE MPAKTUYECKUX
3aJJaHuil PENpPOAYKTUBHOTO THIMA (OTBETHI HAa BOMPOCHI, 3a/1a4H, TECTHI; BHITIOJIHEHHE
TBOPUYECKHUX 3a/IaHHM).

Texnonmorus opraHu3ai CaMOCTOATEIHLHON PabOTHl 00YUaOIUXCS BKIIOYAET
UCTIONb30BaHUE HWHGOPMAIMOHHBIX M  MAaTePHAIbHO-TEXHUYECKHX  PECYpPCOB
00pa30BaTEIBLHOIO YUPEKACHUS: OMOIMOTEKY C YUTAIBHBIM 3aJI0M, KOMITbIOTEPHBIC
KJIACChl C BO3MOXHOCTBIO paboTel B MHTepHer; ayautopum (Kiacchl) Jis
KOHCYJIbTAIIHOHHOM IS TEIBHOCTH.

[lepen BbIMOTHEHUEM OOYYAIOUIUMUCA BHEAYJIUTOPHOM CaMOCTOSITEIbHON
paboThl TpernojaBaresb MPOBOJUT KOHCYJIHTUPOBAHHE MO BBIMOJHEHHUIO 3aJaHUs,
KOTOpBIN BKJIOYAeT IeJb 3aJaHusi, €ro CoJepKaHusi, CPOKHU BBITIOJIHECHHUS,
OpUEHTHUPOBOUYHBIN 00BEM pabOThl, OCHOBHBIE TpeOOBaHUS K pe3ysibTaraMm paboThI,
KpUTEpUU OLEHKH. Bo BpeMsi BbIMOJHEHUS OOYYaIOUUMUCS BHEAyIUTOPHOU
CaMOCTOSITENIbHOM pabOTHI U MPU HEOOXOJUMOCTHU MPENOJaBaTENb MOXKET TPOBOAUTD
WHIVNBUyJIbHBIE ¥ TPYTTIOBBIC KOHCYIHTAIIIH.
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CamocrositenbHas paboTa MOMXKET OCYIIECTBISATHCS WHAUBUAYATBHO WIIU
rpynmnaMyd oOy4aromuXcs B 3aBHCHMOCTU OT e, 00beMa, KOHKPETHOU TEMATHUKH
CaMOCTOSATENbHON pabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yJarOIITIXCS.

KoHTpons  camMocTosiTenbHOW ~ pabOThI  CTYJAEHTOB  MPEIyCMaTPHUBAECT:
COOTHECEHHUE COICPKaHUS KOHTPOJIS C TEISIMU 00ydIeHUS; 00bEKTUBHOCTH KOHTPOJIS;
BAJIUJTHOCTh KOHTPOJISI (COOTBETCTBHE MPEABSABISIEMBIX 3aJlaHUl  TOMY, 4YTO

nOpeanonaraerca MpoBEpUTh); AU (PepeHInannio  KOHTPOIbHO-U3MEPUTEIbHBIX
MaTepraJoB.

dopMbl KOHTPOJISI CAMOCTOSITEIBHOM pabOThI: MPOCMOTP U  MPOBEpKa
BBINIOJIHEHUS ~ CaMOCTOATENbHOM  paboThl  MpernojaBaresieM;  OpraHu3alus

CaMOITIPOBCPKH, B3aAMMOIIPOBCPKH BLIIIOJIHCHHOI'O 3aJldHUA B TPYIIIIC, O6CY}K,Z[GHI/I€
PE3YJIbTATOB BBIIIOJTHECHHOU pa6OTI>I Ha 3aHATHH; IIPOBCACHUC IMMCbMCHHOI'O OIIPOCA,

IMPOBCACHUC YCTHOI'O OIIpOCa,

opraHu3anusa MW IIPOBCACHHC HWHIAHNBHAYAJIBHOI'O

co0eceToBaHMs; OpraHU3aIus U IPOBEJIEHUE COOECeI0BaHUs C TPYIIIOHN.

Hepequb BOIIPOCOB, OTBOAMMbLIX Ha CaMOCTOATCJIBHOC OCBOCHHC
AUCUMILTHHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHON PadoThI
HaumenoBanue TeM Ilepeyennb BOpocoB, OTBOAUMBIX HA Dopmbl
(pa3/eJ10B) AMCHMILINHDI CaMOCTOSITEILHOE 0CBOCHHE BHEayAMTOPHOU
CaMOCTOSITeJILHOH
padoThI
1. OcHoBnble nonATHA 1 | OIIK-1 Pa6ota ¢
KOHCIICKTOM

3aKOHbBI XUMHH.
[lepuoanueckas cucrtema
J.. Menneneena.

l. DiekTpoHHOE CTpOEHHE aToMa M CHCTEMaTHKa
XHUMHYECKHX 3JIEMEHTOB.
2. KBaHTOBO-MeXaHH4ecKasi MoAenb atoma. [Ipunimn

JIEKINHA, yIeOHOMH,
METOIUYECKOU U

Crpoenue atoma u ITaynu u npaBuiio XyHja. AOHOIHHATCITRHON
CTPOEHUE MOJIEKYJI U 3. CTpoeHre MHOTOYJIEKTPOHHBIX aTOMOB. EE;EEETYPOH’
BEIIIECTRA. 4. I'nOpuau3anus, BUJIbl, TCOMETPHS MOJIEKYI. TEOPETHUECKOTO
5. Bomzpo;lHas[ CBA3b.  JIOHOpPHO-aKIENTOPHOE MaTtepuana,
B3aUMOJICHCTBUE MOJIEKYJI. CHCTEeMATH3AIIHS
6. KommmiekcHrie COCTUHEHMUS. Komriekcsl, | m3yuennoro
KOMIUIEKCOOOpa3oBaTeNy,  JIMTaHAbl,  3apsi M | Marepuana.
KOOPAWHALIMOHHOE YHUCIIO KOMIUIEKCOB.
7. MeTtamyeckas CBSI3b U METaJLIbI.
8. Xumuueckas CBSI3b B IOJYNPOBOJHUKAX U
JHAICKTPHUKAX.
2. Xumudaeckas OIIK-1 PaGora ¢
TepMOJUHAMUKA. 1. Tlomstus «cucremayn, «¢aza», «KOMIIOHEHT». | KOHCIIEKTOM

XuUMH4YecKad KUHETHUKA.
Xumudeckoe u (hazoBoe
paBHOBECHE.

['oMoreHHbIe 1 reTeporeHHbIe peaku (IpUMEpPHI)

2. AKTHUBHBIE MOJIEKYJIbI, SHEPTUS aKTUBALIUH.

3. IlpuumHa 3aBUCHMOCTHM CKOPOCTH XHMHYECKOU
peakiuu ot Temrepatypsl. YpasHenue Bant-I'odda
4. Ilpumenenue cinencTBUA W3 3akoHa l'ecca s
pacueTa 3HTaJbIINI XUMUYECKUX PEAKLIMIL.

5. Yrto Takoe cTaHAapTHBIE YCIOBUA?

6. DHTanbIMA 00pa30BaHUS CIOXKHOTO BEIIECTBA

7. Karanu3 m Kartaims3aTopbl. MexaHHW3M JEHCTBHUSA
KaTaJIu3aTOPOB.

JIeKIUH, yaeOHOH,
METOJUYICCKOMN 1
JOTIOTHUTEIIEHOU
JIUTEPATYPOH,
aHaIMu3
TEOPETUUYECKOTO
Marepuana,
CHCTEeMAaTHU3alus
HM3yYEHHOTO
Marepuarna.
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8. HeoOpatumble u 0OpaTUMBbIC peaKIuu (IIPUMEpHI).

3. O0mue cBoiCTBA OIIK-1 Pa6ora ¢
pactBopoB. [ucnepcubie | 1. CaoiicTBa pacTBOpOB aCCOIMUPOBAHHBIX | KOHCIICKTOM
Y KOJJIOUJTHBIE CUCTEMBI. | AJIEKTPOJIUTOB. AKTUBHOCTb. JeKIHH, Y‘ie61j01717
PacTBOpBI 2. OcobeHHOCTM  BOABI  Kak  pacTBopuTejs. | METOAUICCKOM I
HERJIEKTPOJIUTOB U DNEKTPOIUTHYECKAS JUCCOLUAIS BOJIBI JIOTIOTHATCIIBHOR
AJEKTPOJIUTOB. 3.  TemnoBeile  >PQexTsl NpH  PaCTBOPEHHUH 2:;51 BTYPOL,
KPUCTAJIMUECKOT0 BEIIECTBA B KUAKOCTH. Teop e;me CKOrO
4. BunusHue Temmepatypsl Ha  pPacTBOPUMOCTH MaTtepuana,
KPUCTAJIIMUECKOT 0 BEIIECTBA B KUAKOCTH. CHCTEMaTH3aIHs
5.  JIuCepCHOCT W JMCIEPCHBIC  CHCTEMBI. | H3yueHHOro
Knaccudukanus aucrnepcHbIX cUCTEM Marepuaia.
6. PacTBOpUMOCTB T'a30B B KUIAKOCTH.
7. CryneHuyarasi JUCCOLMAIMS KUCIOT U OCHOBAHMH.
Ha mnpumepax auccoumamuu (HochopHOH KHCIOTHI
(H3PO4) u runpokcuaa kobansta (I1) Co(OH),.
8. CreneHb W KOHCTaHTa TIuApoiu3a. BrusHue
TEMIEpaTypbl W  KOHIIGHTpAallMM  pacTBOpa Ha
TUAPOIU3.
4.OKuCIUTEIBHO- OIIK-1 Pabota c
BOCCTAHOBHTECIILHBIC 1. CranapTHbIi BOJIOPO/IHBIN JJIEKTPO] 1 | KOHCIICKTOM
peakuuu u BOJIOpOAHASA IIKaJIa IIOTCHIINAJIOB. JICKITUH, yqe61:10171,
SIEKTPOXUMUYECKHE 2. TloteHumansl  METAIMYECKMX, Ta3oBpix p | METOAMHUCCKOM H
MIPOLIECCHI. OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX IEKTPOIOB. JIOTIOTHATCIIBHOR
JIUTEPATYPOH,
3. IlpuMeHeHwe  CTaHIAPTHBIX  AJIEKTPOJHBIX AHAI
NOTEHUMANOB Al ONPEAENCHHS  BOSMOKHOCTH | yoonoryueckoro
pOTEKaHUs OKHCJTUTEITLHO-BOCCTAHOBUTENBHOH | \iarenyara,
peaknunu. cHCTeMaTH3aIHs
4. Kopposus moj qeiicTBieM Oy Tar0IIHUX TOKOB. M3YYEHHOTO
5. Meronpl 3amuUThl OT KOPPO3WH: JIETMPOBAHUE, | MaTepHaa.

3JIEKTPOXUMHYECKAs 3aIUTa, 3alUTHBIE MTOKPHITHUSI.
6. U3MeHeHue CBOWCTB KOPPO3HMOHHOW  CpEIIbI.
WNHruburopsl KOppo3uu

7. DAEKTPOIU3 C HEPACTBOPUMBIMU M PACTBOPUMBIMU
aHoJaMu

8.  Dnekrpoxumuueckas  oOpaboTka
DNEKTPOXUMHUYECKUE TOKPBITHUSI.

METAJJIOB.

IlIxa/jia oeHMBAHUSA OTBETOB HA BONPOCHI

IITkana oneHUBaHUSI

Kpurepuu oneHMBaHUS

OOyuatomuiics TIIYOOKO W COHIEp)KaTelIbHO pPAacKphIBAE€T OTBET Ha
KaXXIIbIi TEOPETUYECKUI BONPOC, HE AOMYCTHB OMUOOK. OTBET HOCUT
pa3BepHYTHIA U UCUEPIIBIBAIOIINN XapaKTep, MOKET 0O0CHOBATH CBOU

«OTINYHO»
Cy)KI[CHI/IH, IIPUMCHUTH 3HAHUA Ha IMPAKTHKE, IIPUBECTU HCO6XOI[I/IMBIC
HpI/IMepLI HC TOJIBKO 110 y‘IeGHI/IKy, HO nu CaMOCTOSTCIIBHO
COCTABJICHHBIC,
O6y‘laIOHlPII>’IC$I B HCJIOM PpacKpbIBACT TCOPCTUUCCKUC BOIIPOCHI,
«Xopomo» OJTHAKO OTBET XOTA OBl Ha OAWH W3 HUX HE HOCUT Pa3BEpPHYTOrO W

HCUEPITBIBAIOIIET0 XapaKTepa.
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«Y IOBIETBOPUTEIBHO»

OOyuarormuiicss B IEJIOM PAcKphIBA€T TEOPETHYECKHE BOMPOCHl U
(dbparmMeHTapHO
UX pPacKpbIBacT

JIOTTyCKaeT
coJiepiKaHue

paa

HETOYHOCTEH,
TEOPETUYECKUX
cozepKaTelbHO, HO JOIMyCKas 3HAUUTEIbHbIe HETOUHOCTH.

BOMPOCOB  WJIH

packpbiBaeT

«HeynoBneTBopuUTEIBLHO»

O6yanOHlHﬁCH HC 3HACT OTBCTOB HA IMOCTABJICHHBLIEC TCOPECTHYCCKUC

BOIIPOCEI.

6. ®oHI OLEHOYHBIX CPEACTB /AJsi NMPOBEAEHUS TEKYIIero KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOMH aTTeCTAIUM 10 HTOraM OCBOEHHUS U CIUIJINHBI

6.1. ITacopt poHIA OLIEHOYHBIX CPEICTB

KoHTponupyembie pa3aemns
(TeMbI) TUCIUITTHHBI

Kox n HanmeHoBaHue
KOMIIETEHIIUHA

WNupukaTop JOCTHKEHUS
KOMIIETEHIINH

HanmenoBanue
OILIEHOYHOI'O
CpeacTBa

OCHOBHBIE TTOHSATHS U
3aKOHBI XUMUHU.
[lepuonnueckas
cuctema JI.H.
Menaeneesa.
Ctpoenue aToma u
CTPOCHUE MOJIEKYJI U
BEIIIECTBA.

OIIK-1 Crniocoben
pemars IpUKIaTHbIE
3a1a4d CTPOUTEILHON
OTpaciy, HUCHOJb3YS
TEOPHUI0 M  METOJIBI
byHIaMEHTATBHBIX
HayK

O1ImK-1.1
JemoHCTpHpYyeT
3HaHUE OCHOBHBIX
3aKOHOB
MaTEMaTHYECKUX U
€CTECTBEHHBIX HAYK,
HEOOXOIMMBIX TS
pelleHrsT  TUIOBBIX
3a1aq
npodeCCUOHAIBHON
JIESITEIIbHOCTH
OIIK-1.2 Ucnonb3yer
3HAHUSA OCHOBHBIX
3aKOHOB
MaTEeMaTHUYeCKUX |
€CTECTBCHHBIX  HAYK
TUTST pelieHus
CTaH/JAPTHBIX 3aJ1a4 B
obnactu
CTPOUTEILCTBA
BBICOTHBIX u
00JIBILIENTPOIETHBIX
31aHUMN u
COOPYKEHHI
OIIK-1.3 ®opmupyer
cxemy "
MOCIeI0BATEILHOCTh
MIPUMCHCHUS
OCHOBHBIX  3aKOHOB
MaTEeMaTHYECKHX |
€CTECTBEHHBIX  HAYyK
JUISE peanu3anuu
MPOEKTHBIX PeIICHHIA
B obnactu
MPOSKTUPOBAHUS |
JKCIUTyaTaIlluu
BBICOTHBIX u

YCTHBIM  OIIpoC,
WH/IUBUyJIbHBIC
KOHTPOJIbHBIE
paboTHI;
pedepart;
3ayer.

TECT,
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OO0JIBLIETIPOIETHBIX

3TaHUN Hu
COOpYKEHHUH
Xumuyeckas OIIK-1 Cnocoben |O II K - 1 . 1
TEPMOMHAMHUKA. pemate TpuKiIagHbe | JleMoHCTpHpYeT
XuMmuyeckas 3aJjaud CTPOUTENbHOMN | 3HaHUE OCHOBHBIX
KUHETHUKA. OTpaciii, WCHOJb3Yys | 3aKOHOB
XuMUYeckoe u TEOPUI0O M  METOAbl | MATEMaTHUYECKUX U
(azoBoe paBHOBecHE. | PyHIAMEHTAIBHBIX €CTECTBCHHBIX HAYK,
HayK HEOOXOMUMBIX  JUIS
pelIeHUsT  TUTIOBBIX
3aj1ad
npodeccCuoHaBLHOM
JIESITEIIbHOCTH
OIIK-1.2 Ucnonszyer
3HAHUSA OCHOBHBIX
3aKOHOB
MaTEeMaTHYeCKUX U
€CTECTBCHHBIX  HAYK
JUISE pelieHus
CTaHJAPTHBIX 3a/lad B | yCTHBIA  OIpOC,
obnactu UHAUBUAyaIbHbIE
CTPOUTENILCTBA KOHTPOJIbHBIE
BBICOTHBIX U | paboTHI;
OO0JIBLIETIPOIIETHBIX pedepar;  Tecr,
3IaHUN U | 3a4eT.
COOPYKEHHI
OIIK-1.3 ®opmupyer
cXemy u
MOCJIEI0BATEIHLHOCTD
MIPUMEHEHUS
OCHOBHBIX  3aKOHOB
MaTEeMaTHYECKUX U
CCTECTBCHHBIX  HAYK
JUTST peanuzanuu
MIPOEKTHBIX PEIICHUN
B obnactu
MPOSKTUPOBAHUS |
AKCILTyaTaIluu
BBICOTHBIX "
OO0JIBLIETIPOJIETHBIX
31aHUN u
COOpYKEHHUH
O61ue cBoiicTBa OIIK-1 Cnocoben |O I K - 1 . 1
pPacTBOpOB. peliaTh  IpHKIaHbIe JlemoHCcTpHUpYyET yermsd#  ompoc,
JlucnepcHseie u 3aJjaud CTPOUTENIHHOM | 3HaHUE OCHOBHBIX
WHIVBUTyTbHBIC
KOJUIOM/IHBIE CUCTEMBI. | OTPACiid, HCHOJIb3Ys | 3aKOHOB
KOHTPOJIbHbBIE
PactBopsl TEOPUI0O M  METOJbl | MATEMaTUUYECKUX U 50ThL:
HEAJIEKTPOJIUTOB H byHIaMEHTAIbHBIX €CTECTBCHHBIX HAYK, pa OTH’_
3JIEKTPOJIUTOB. HayK HEOOXOIUMBIX TSt E;{C{beeTpaT, Tect,
pelIeHHsT  THUIOBBIX
3a/1a4
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npodeccCHoHATBLHOM
JIeSITEIIbHOCTH
OIIK-1.2 HMcnons3yer
3HAHUSA OCHOBHBIX
3aKOHOB
MaTEeMaTHYeCKUX U
€CTeCTBEHHbIX  HayK
JUISE pelieHus
CTaHJApTHBIX 3ajlay B
obnactu
CTPOMTENIbCTBA
BBICOTHBIX u
O0JIBLIETIPOJIETHBIX
3IaHUN u
COOPYKEHHI
OIIK-1.3 ®opmupyer
cXemy u
MOCJIEI0BATEILHOCTh
PUMEHEHHUS
OCHOBHBIX  3aKOHOB
MaTeMaTHYeCKuX |
€CTeCTBEHHBIX  HayK
JUIs peanu3anuu
MIPOEKTHBIX PEIICHUN
B obmactu
NPOCKTHUPOBAHUSA U
HKCILTyaTaIH
BBICOTHBIX "
OO0JIBLIETIPOJIETHBIX
31aHUN u
COOpYKEHHUH

OKucCIuTEIIHHO-
BOCCTAaHOBHUTEJIbHEIC
peaKiuu u
3JIEKTPOXUMUUYECKHE
MIPOIIECCHI.

OIIK-1 CrocobeH
pemaTL HpI/IKJIaIleIe
3a71a4l CTPOUTEIIbHOMN
OTpaCHI/I, I/ICHOHLByH
TEOPUI0 U  METOJBI
byHIaMeHTaIbHBIX
HayK

OII K -1 .1
JemoncTpupyer
3HaHUE OCHOBHBIX
3aKOHOB
MaTEMaTHYECKUX |
€CTECTBCHHBIX HaYK,
HEOOXOIUMBIX TUIA
pelleHrsT  TUIOBBIX
3amad
npodeccnoHaNbHOMI
JeSITeTTHHOCTH
OIIK-1.2 HMcnons3yer
3HaHUS OCHOBHBIX
3aKOHOB
MaTEMaTHYECKUX |
€CTECTBEHHBIX  HAyK
TUTst pelIeHus
CTaHJApPTHBIX 3a/1a4y B
obnactu
CTPOUTENCTBA
BBICOTHBIX "

YCTHBIM  oIpoc,
MHAUBUYaJIbHbIE
KOHTPOJIbHbIE
paboTsI;
pedepar;
3a4er.

TeCT,
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OO0JIBLIETIPOIETHBIX

3TaHUN Hu
COOPYKEHHI

OIIK-1.3 ®opmupyet
CXEMY u
MIOCJIEI0BATEIbHOCTh
MMPUMCHCHU

OCHOBHBIX 3aKOHOB
MAaTCMaTUYCCKUX n
€CTCCTBCHHBIX HayK

JUTSt peanu3auuu
MPOEKTHBIX PEIICHUIN
B obnactu
[IPOCKTUPOBAHUS U
JKCIUTyaTaluu
BBICOTHBIX u
O0JIBbLIETIPOIETHBIX
31aHUN u
COOPYKEHUI

Jdranbl ¢opMupoBaHus KommeTeHuuil B mpouecce ocBoeHus OIIOII
IPsIMO CBSI3aHBI C MECTOM JMCIUIUIMH B 00pa3oBaTeabHOM nporpamme. Kaxplil atan
dbopMHUpOBaHUS KOMIETEHIIMH, XapaKTepU3yeTCs ONpe/eJICHHBIMU 3HAHUSIMH,
YMEHUSIMU W HaBbIKaMU U (WJIM) ONBITOM MPOQPECCHOHATILHON NESITeNbHOCTH,
KOTOpbIE  OLIEHMBAKOTCA B MPOLECCEe TEKYLIEro KOHTPOJISI  YCIEBAEMOCTH,
IPOMEKYTOUYHOM aTTeCTallMy MO TUCHUILIHHE (TIPAKTHUKE) U B MPOIIECCE MUTOTOBOM
aTTECTallUH.

JucuunnuHa «XuMUsS» SABISETCS MNPOMEXKYTOUYHBIM 3TAllOM KOMIUIEKCA
TUCITUTUTAH, B XOJI¢ U3YYCHHUS KOTOPBIX Y CTYJICHTOB (DOPMHUPYIOTCS KOMIICTCHIIMH
OIIK-1.

®opmupoBanue komnereHuuu OIIK-1 HaumHaeTcs ¢ u3ydeHUs NMCUUILIMH
«Marematuka», «Du3nKa», U NPOJOJHKAETCS MPU OCBOCHHUM JTUCHUIUIUH «XHUMUS B
CTpouTeNnbCTBE», «TeopeTnueckass mexaHuka», «CONpOTUBICHHE MATEPUAIOBY,
«HenuHelHble  3aa4M  CTPOUTEIBHOM  MEXAHUKH», «ODJIEKTPOTEXHUKA U
JNEKTPOHUKA», «Teopuss ynmpyroctu ¢ OCHOBAMH TEOPUU IUIACTUYHOCTU U
noyizyuectu», «CTpouTenbHas GU3NKaY.

3aBepmiaercs pabora 1O (POPMUPOBAHUIO Y  CTYJEHTOB  yKa3aHHBIX
KOMIIETEHIIMM B XOJ€ MOAroToBKM M cnauud [ MA: moaroroBka K caade U caada
rocyapCTBEHHOI'O 3K3aMEHa.

Hrorosas onenka chopmupoBannoctu komrerennuii OIIK-1 onpenensiercst B
MEPUOJI TIOATOTOBKH U CJIaYU IOCYJAPCTBEHHOIO IK3aMEHa.

B npouecce u3yyeHusl JUCUMILIMHBI, KOMIIETEHIMH TaKKe (POPMUPYIOTCH
MO3TAIHO.

OcHoBHbIMH »Tanamu (popmupoBanuss OIIK-1 npu u3ydeHMHM NHCHMIUIAHBI
Bb1.A(M).b13 «Xumusi» sBIsSETCS TMOCIEAOBATEIbHOE HU3YUYEHUE COJIEPHKATEIHLHO
CBA3aHHBIX MEXJIy CcOOOH TeM Yy4eOHbIX 3aHiATH. M3ydeHue Kaxaoil TeMbl
npejArnoyiaraeT  OBJIQJACHUE  CTYJEHTaMH  HEOOXOJMMBIMH  JECKPUITOPAMH
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(cocTaBnsOMMUMH) KOMIleTeHUn. Jlg  oOIeHKH ypoBHA C(HOPMUPOBAHHOCTHU
KOMIICTCHIIMA B IIPOLECCE H3YYEHHUs] IUCLUILIUHBI IPEIYCMOTPEHO IIPOBEICHUE
TEKYILIETO0 KOHTPOJISI YCHEeBaeMOCTH Mo TemaMm (pa3aenaM) JUCUUIUIMHBL U
MIPOMEKYTOYHOM ATTECTALINU 10 JUCLUIUIIMHE — 3a4eT.

6.2. KouTpoabHble 3aJaHUsl M MaTepHaJIbl, HEOOXOAMMBIE I/l OLEHKH
3HAHUM, YMEHUI ¥ HABBIKOB U (WJIH) ONBITA AEATEJbHOCTH, XaPAKTEPHU3YIOLIHUX
Tanbl (POPMHUPOBAHUA KOMIIETCHUMHA B Ipouecce 0CBOCHHsI 00pa30BaTe/IbHOI
MporpaMMsl

6.2.1. KonTposbHble BoOompocbl mo Temam (pa3genam)  JJdA
ornpoca/codeceJ0BAHUSA HA 3AHATUAX

Tema (pazgen) Bonpocksl

OIIK-1

1. Pemenue 3a1a4 mo mpUMEHEHHIO OCHOBHBIX
3aKOHOB (OIIpeJesIeHNe KOJIMYECTBA BEILECTBA
yepe3 MOJSIPHYIO Maccy M MOJIIPHBIH 00beM,
3aKOH 9KBHBAJECHTOB, pPacyeT M0 XMMHYECKHM
dbopmynaM, IO XUMUYECKUM YPABHEHUSM ).

2. OmnpeneneHne cocraBa sAjpa  aroMma,
COCTaBJIGHUE HJIEKTPOHHON (OpMyIIbl aToMa.
KBaHTOBBIC UHCIa.

3. OObsACHEHHE CBS3M MEXAY MOJOXKCHUEM
anemenTa B IICD wm  anexkTpoHHOU
KOH(HTrypaiuen ero aroMoB.

4. CpaBHeHME  CTENEHWM  MPOSBICHUSA
METAJUINYECKUX U HEMETANTHYECKUX CBOMCTB.

5. Ilepuomunueckas 3aBHCUMOCTb BEJIMYHH
SHEPIUi  MOHM3AlMM, JHEPrMH  CpOJCTBA
CpoACTBa K ANEKTPOHY,
3IIEKTPOOTPHUILIATEIILHOCTH.

6. OmpeneneHue THUMA XUMHUYECKOW CBSI3H,
n300pa’keHHE CXEMbI NMEePEKPbIBAaHUS aTOMHBIX
opOuTaneii W  OmpeAesieHHe TeOMETPUH
MOJIEKYJIbl C YY€TOM TMOpPHAM3ALUU aTOMHBIX
opowuTaei.

1. OcHOBHbIE MOHATHA U 3aKOHBl XHMHHU.
Ilepnonnueckass cucrema JM. Menneneesa.
CrpoeHue aromMa U CTPOCHHME MOJIEKY]1 U
BEILIECTBA.

OIIK-1

1. Pacuer wu3MeHEHHH TEPMOJAMHAMHYECKUX
byskuii  cocrosHus  (OHTampnuu  AH,
sHTponu AS, cBoOogHOW sHeprun ['nbG6ca
AG).  DKCHEepUMEHTaJIbHOE  OIpENEICHHE
terioBoro  3pdexra  (AH),  mMeronuka
olnpezeneHus, nabopaTopHoe u
IIPOU3BOJCTBEHHOE 000pYy10BaHUE.

2. OnpeneneHue 3K30- WIK SHAOTEPMHUUECKOTO
XapakTepa peakuuu no seanuune AH.

3. [IporHo3upoBanue BO3MO>KHOCTH

2. XuMHueckas TepMOJIMHAMUKA. XUMHUYECKast
KHHETHKA. XUMUYECKoe U ()a30BOC paBHOBECHE.
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Tema (pazgen)

Bomnpockl

CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKIMH TIO
Beanunne AG.

4. CocTaBieHHME KHHETHYECKOTO YypaBHEHUS
XPIMI/I‘ICCKOﬁ peaKL[I/II/I, BBIYUCIICHUA 110
KHHETHYECKOMY ypaBHEHHUIO JCHCTBUS Macc
(3aBUCHUMOCTh CKOPOCTH OT KOHLIEHTpaluu
peareHToB) u 1o ¢dopmyne Bant-I'odhda
(3aBUCHUMOCTb CKOPOCTH OT TEMIIEPATYyPHhI).

5. OmnpeneneHue HaMpaBiICHUS CMEUICHUS
XUMHUYCCKOT'O paBHOBeCI/ISI HpI/I NU3MCHCHUU
BHEIIIHUX YCJIOBUM HA OCHOBAaHWH TPUHIIMITA
Jle-IllaTenne.

6. CocraBiieHUE BBIpaXEHUS i1 KOHCTAHTHI
paBHOBECHS. Pacuer = paBHOBECHBIX n
WCXOJIHBIX KOHIICHTPAllM BEIIECTB, pacyeT
PaBHOBECHOI'0 COCTAaBA PEAKIIMOHHOM CMECH.

KOJIJIOMOHBIC
HEBJICKTPOJUTOB U 3JICKTPOJIMTOB.

3. O0mme cBoiicTBa pacTBOpoB. JlucnepcHbie U
CHUCTEMBI. PacTtBOpBI

OIIK-1
1. Pacuer U mepecuer KOHLEHTpaLUU
pacTBOpOB (MaccoBas, 0ObeMHasi M MOJbHAs

210141, MOJISIpHAS u HOpMaJIbHAsI
KOHIICHTpAIuH, MOJISTTLHOCTb, TUTD).
OKCHepUMEHTAJILHOE olpezesieHue

KOHIIEHTPAllUd PacTBOPOB  J1a0OPaTOPHBIMU
METOJIaMHU.

2. DJIEKTPOJIUTHI u HE3JICKTPOJIUTHI.
Omnpenenenne xapakrepa JIEKTPOJIUTA 110 €ro
cuie (CWIbHBIE, CpeIHUE U ci1albIe).

3. CocraBieHue BBIpAXXEHUS I KOHCTAHTHI
JUCCOLIMAIIMU CJIa00TO 3JIEKTPOIHUTA, PEIICHUE
3a7ad  Ha pacyeT KOHCTaHT M CTENEHU
JUCCOLIMAIMU MO  3aKOHy  pa30aBieHUs
OcTtBanpaa.

4. Cocrapienue HMOHHO-MOJIEKYJIIPHBIX
YpaBHEHHH peakuuil B pacTBope (MOHHO-
oOMeHHoe B3aUMOJEICTBUSA MEXKIY
pacTBOpamMu 3JEKTPOIUTOB, THIPOIU3 U JIp.).
5. Pacuer pH pacTBOpOB CHIBHBIX W CIAOBIX
AJIEKTPOJIUTOB € YYETOM JUCCOLMALUU H
TUAPOIN3a. DKCIIEPUMEHTAIBbHOE ONPEACICHUE
pH Meromamu Bu3yaJbHOUM KOJIOPUMETPUM M
pu momonty pH/moHomMepa.

4. OKHUCINTEIILHO-BOCCTAHOBUTEIHHBIE

p€aKkru U JICKTPOXUMHNYECCKUEC ITPOLECCHI.

OIIK-1

1. OnpeneneHue CTeneHyn OKUCICHUSI aTOMOB B
COCTMHEHUU u MIPOTHO3UPOBAHUE
OKHCITUTETHHO-BOCCTAHOBUTEILHBIX ~ CBOMCTB
COCIMHEHUN B 3aBUCUMOCTH OT CTEIEHU
OKHCJIEHUST  aTOMOB  (BBICIIAsl,  HU3IIAs,
IIPOMEXKYTOYHAs).

2. CocraBineHue HIEKTPOHHBIX YpaBHEHUH
MPOLIECCOB OKHUCJIEHUSI W BOCCTAHOBJICHUS,
paccTaHoBKa KOY((MHIIMEHTOB B ypaBHCHHH
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Tema (pazgen) Bomnpocsl

OKHCITUTEIIbHO-BOCCTAHOBUTEILHON — pEaKIHH
METOZOM 3JIEKTPOHHOTO OajaHca W METOJIOM
MOy pPEAKIIUAM.

3. IlporHo3upoBaHue MOBEACHUS METAUIOB B
DIIEKTPOXMMHUYECKOH  cHCTeMe 10 X
NOJIOKEHUI0O B Ta0nuue  CTaHJapTHBIX
AIIEKTPOIHBIX TIOTCHIIUAIIOB.

4. CocraBieHue 5JEKTPOHHBIX YpaBHEHUM
AHOJIHOTO " KaTOTHOT'O MIPOIIECCOB,
OPOUCXOAIUX TpU paboTe XUMHUECKOTO
WCTOYHHKA TOKa, npu KOHTaKTHOM
AIIEKTPOXUMUYECKOIH KOppO3HH, npu
DIIEKTPOJIM3E€ BOJHBIX PAaCTBOPOB M 3aIUCh
obmiero pabodero ypaBHEHHS. XUMHYECKHIA
OKCIIEPUMEHT TI0 TPOBEICHHUIO AJIEKTPOJIH3a B
71a00paTOPHBIX YCIIOBHUSIX, OTIINYHE
000pyIOBaHUS ISl AIEKTPOIH3HBIX YCTAHOBOK
B IIPOM3BO/ICTBEHHBIX YCIOBHUSIX.

5. CocraBieHue >IEKTPOXUMHUYECKON CXEeMBbI
raJIbBaHUYECKOTO JIIEMEHTA, pacuer
AIIEKTPOAHBIX TOTCHIUAIOB 110 YpPaBHEHHIO
Hepucra u snexkrpoasmxymen cuisl (3/C)
raJIbBAaHMYECKOTO JIEMEHTA.

6. Pacuer wmacc (mns ra3oB - 00BEMOB)
BEIIECTB, BBIJICIIIONINXCS Ha DJIEKTPOAax B
npoliecce IeKTpon3a o 3akoHy Papajes.

IlIxaja oeHMBAHUS OTBETOB HA BONPOCHI

[Ikasa oLleHNMBaHUS Kputepuu oneHuBanust
OOyuaromuiics riryOOKO M COJEpKAaTelIbHO PACKPHIBACT OTBET Ha
«OTIU4HO» KKl TEOPETUYECKUN BOIMPOC, HE OMYCTUB OIMOOK. OTBET HOCUT

Pa3BEPHYTHIN M HCUCPIBIBAIOIINN XapaKTep.

OO0yJarmuiicss B IIEJIOM PacKphIBa€T TEOPETUYECKHE BOIMPOCHI,
«Xopomo» OJIHAKO OTBET XOTsI Obl Ha OJWUH M3 HUX HE HOCUT Pa3BEPHYTOrO W
MCYEPIBIBAIOIIETO XapaKTepa.

OOyuaromuiics B IIEJIOM PacKpBIBAET TEOPETHUECKHUE BOMIPOCHI U
JIONyCKaeT  psii  HETOYHOCTEH,  (parMeHTapHO  PACKpBIBAET
COJCpXKaHWE TEOPETUUYECKUX BONPOCOB WJIM HUX  PACKPBIBAET
coJiepXkKaTeabHO, HO IONyCKasi 3HAYUTEIbHbIE HETOUHOCTH.

«Y IOBIETBOPUTEIBHO»

O6yqa101u1/1171cs1 HC 3HACT OTBCTOB HA MOCTABJICHHLIC TCOPCTHUYCCKUC

((HCYI[OBJICTB OpHUTCIBbHO»
BOITPOCHI.

6.2.2. Tembl 1191 pedeparTon

Tewma (pazngen) Tema pedepara

1. OcuHoBHble moHaTHS | OIIK-1
i 3aKOHEI xumun. | 1. EcrecTBeHHbBIE TpaHUIIBI TEPUOINYECKON CUCTEMBI.
[Tepuonnueckass cucrema | 2.ITpoTOHHO-HEUTPOHHAS TEOPHsI CTPOCHUS aToMa.
J.N. Mengeneesa. | 3. U3oTombl
CtpoeHne atoMma 1 | 4. XapakTepUCTHKH XUMHUYECKOM CBsI3H (HACHIIIAEMOCTh, HAIIPABJICHHOCTb,
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CTpOCHHE
BEIIIECTBA.

MOJIEKYJI |

SHEPrus, JUIMHA, KpaTHOCTh, OJISPHOCTD).

2. XuMudeckas
TEPMOIMHAMHUKA.
XuMuyeckass ~ KWHETHKA.
Xumuyeckoe u (pazoBoe
paBHOBECHE.

OIIK-1

1. ITonaTHE SHTpPONHH.

2. HanpaBiieHHOCTh XUMUYECKUX PEAKITUN

3. [Ipu3Haku u yciioBUs NPOBEACHUS XUMUYECKUX PEAKIUH.

4. CKOpOoCTh XUMUYECKOU peakinr. [1opsToK 1 MOJEKYISIPHOCTh PEAKITHH.

3. OOmme cBoOKCTBa
pactBopoOB. JlucnepcHeie u

OIIK-1

1. Honnsie
pacTBOpUTENIEH
2. Heopranwdeckue aHMOOOMEHHUKH,

KHUIOAKOCTHU HOBBIM KJIAacC DOKOJIOTHYECKH YHCTBIX

CUHTC3UPOBAHHBIC Ha OCHOBC

KOJUIOMJIHBIE ~ CHUCTEMBI.
TUAPOKCHJIOB METAJLIOB.

PacTtBopHI
3. TepMoaMHaMUKa Mpoliecca paCTBOPEHHUSI.

HEDJIEKTPOJIUTOB U

S TCKTDOIITOR 4.Teopun oOpa3oBaHus pacTBopa. PactBopuMocThb

P ' 5. Teopus 2JIEKTPOIUTUYECKON AUCCOLMAIMM 1O AppeHuycy, 0
bpencreny - Jlaypu, o JIproucy
OIIK-1
4. OxucnutensHo- | 1. CpaBHEHHE METOOB AJIEKTPOHHOI0 OanaHca U METoa MOJypeaKIfii

BOCCTaHOBHUTEIIbHBIE 2. OcHOBHasi cxema »>JEKTPOXUMHUYecKoM Koppo3uu. KucnopogHas u

peakuuun U | BOJOPOAHAS NENOIAPpU3aLUs

JJIEKTPOXUMUYECKUE 1. Buasl KOppO3HMOHHBIX pa3pyLICHUN

IIPOLIECCBL. 2. Omnektpoinu3. Beixox mno Toky. IlpumeHenue snexrponuza B

MNPOMBIIIJICHHOCTH

IIxajaa oneHNBaHUA

[IIxana orieHUBaHUS

Kpurepuu oneHuBaHus

OOyuaromuiics TIyOOKO M cOJepXkaTelbHO pacKpbIBaeT TeMy

«OTIu4HO» pedepata, He nomyctuB OmHUOOK. OTBET HOCUT pPa3BEPHYTHIA U
MCUEPIIBIBAIOIIUHI XapaKTep.

OOyJaromuiics B IEJIOM pacKpbIBaeT TeMy pedepaTa, OJJHAKO OTBET

«Xopomo» XOTs1 Obl HA OZIMH U3 HUX HE HOCUT Pa3BEPHYTOTO0 M HMCUEPIIBIBAIOLIETO

Xapakrepa.

«Y IOBIIETBOPUTEIILHO»

OOyuaroluiics B LIEJIOM pacKpbIBaeT TeMy pedepara U AOMyCKaeT
pSII  HETOYHOCTEH, (parMeHTapHO  pPACKpPBIBACT  COJCpPKAHHE
TEOPETUYECKHX BOIMPOCOB MM MX PACKPHIBACT COJEp>KaTeIbHO, HO
JIOITyCKasi 3HAYUTEIIHHBIE HETOUHOCTH.

«Hey1oBIeTBOPUTETHHOY

OOyJarIIMics He BIaJIceT BRIOPAHHOM TEMOM

6.2.3. OueHoYHbIE CPEICTBA OCTATOYHBIX 3HAHUI (TECT)

OIIK-1

1. MakcumanbHOE YUCIIO HECTIAPEHHBIX AIEKTPOHOB HA p-OpOUTAJISIX COCTABIIAET. .

a)7;06)3;8)4; 1) 6.

2. DnekTpoHHas KOH(PUTypalusi OCHOBHOTO COCTOSIHUSI BaJIESHTHOT'O SHEPTEeTUYECKOTO

yposus 3d°4s’ cooTBeTcTBYET HOHY...

a) Ni**; 6) Cr**; B) Mn*"

; T) Fe?".

3. Uucno HEUTPOHOB COBMAAAET C YHMCIOM MPOTOHOB B SJIp€ aToMa U30TOMA. ..
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a) 1%C; 6) '%F; B) *'|sP; 1) %*;|Na.

4. DnemeHT, o0pa3yronuii KUCIOTy ¢ xuMmuueckoi Gopmynoit H00;, Haxonutes B
riaBHou noArpynne  rpynnsl [ICO.

a)IV;06) VI;B) V; 1) VIL

5. B psany H,S10; — H3;PO4 — H,SO,4 cuna xucnor ...

a) yObIBaeT; 0) U3MEHSIETCS NEPUOUYECKHU; B) BO3PACTAET; T') HE U3MEHSETCS.

6. J1Jis1 MPOCTBIX BEIIECTB XapaAKTEPHBI CIEYIONIUE TUITHI XUMUYECKOM CBSI3H...

a) MOHHasg U MeTajulMueckasi; 0) KOBAJICHTHAs HEMOJSpHAs M METAIMYEeCKas; B)
KOBaJICHTHAs HETOJISIPHAS U MOHHAS; T) KOBAJIGHTHAS MOJISIPHAS. U METAJUTHYECKasl.

7. B y3nax KpUCTaJUIMYECKON PEIIETKA HUTPATA HATPHS HAXOIATCH ...

a) atombl Na, N u O; 6) nonsl Na" u NO;7; B) atoMbl Na u Mosekyiasl NO,; T)
MoJsekyJibl NaNOs.

8. KUCTIOTHBIMU SIBJISIFOTCSI THIPOKCHUJIBL. ..

a) cepsl (VI); 6) onosa (IV); B) sxxene3a (II); 1) xamus (I).

9. Kucnoroii, koTopas He 00pa3yeT KUCIbIX COJIEH, SIBIASETCH...

a) oprodochopHasi; 6) XJTOpPOBOJOPOHAS; B) CEpHAsi; T') CEpHUCTAS.

10. JInsa HaxoxaeHus AS°ys peakiuuu 2C,Hyry + 5054y = 4COyry + 2H,0(,) ciemyer
BOCITIOJIb30BaThCs (POPMYIION ...

a) AS®95 = AS° (COypy) + AS% (HyOpx) - AS (CoHy) - AS% (Oary);

0) AS®9s = 45°% (COxry) + 285°% (H2Op) - 28°% (CoHyry) - 55°% (O2ry);

B) AS®9s = 45°% (COyr) + 25°% (H2Opx) - 25% (CoHar);

r) AS®9s = 4A5°% (COyry) + 2A8° (H2O() - 2A8°% (CHy ) -

11. M momydenus 1132 x/Ix temna no peakuuu 2NOy + Oyry <> 2NOyry (A °=-
566 x/[>x/M0Jb) HEOOXOAUMO 3aTPaTUThL  JUTpa(0OB) KUCIOPOJA.

a) 5,6; 0) 11,2; B) 44,8; 1) 22.4.

12. TemneparypHblii KO3QPUIIUEHT CKOPOCTH PEAKIIUU XUMHUYECKOW peakii paBeH
2. ITpu oxnaxaenuu cuctemsl oT 100 10 80 °C ckOpOCTh peakiuu

a) yMeHblIaeTcs B 4 pasa; 0) yBeauuuBaeTcs B 2 pas3a; B) yBeJIMUMUBAETCsS B 4 paza; T)
HE U3MEHSIETCS.

13. VYcmoBuem mnpoTEKaHHs NOPSIMOM pPEAKIMM NPHU TNOCTOSHHBIX JABICHUM U
TeMIiepaType sBJISETCA ...

a) A,G<0; 0) A,G=0;B) A,G>0; 1) AS<O.

14. CornacHo ypaBHEHUIO TOMOT€HHOM Xumudeckou peakuuu 2HJ ) <> Hayw + Joy ,
AH°<0, nyis cMellieHrs paBHOBECHS B CTOPOHY IIPOYKTOB PEAKIIUU HEOOXOIUMO ...
a) CHU3UTH Temreparypy; 0) A00aBUTHh KaTalau3aTop; B) J00aBUTH BOJOPOA; T)
YBEJIMYUTH TEMIIEPATypy.

15. CnabpiMM 37EKTPOIUTAMH SBIISIFOTCA . . .

a) H,SO; ; 6) CsOH; B) H,SOy; 1) CrCls.

16. Haubonbiiee uucio MOHOB oOpasyeTcsi Mpu Jucconuanuv 1 MoJib Coju,
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uMeroIen hopmyny ...

a) (NH4);PO4; 6)Na,COs ;5 B)Fey(SO4); 5 1)Ca(HCO:3),.

17. Ecn ocMOTHYECKOE JaBjieHne pactsopa 4,6 T He snekrposiuTa B 400 cM® Bomb
npu temmeparype 25°C cocrasnser 619 klla, To mossipHas macca pacTBOPEHHOIO
BELIECTBA paBHA r/moiib. (OTBET yKa3zaTh ¢ TOYHOCTHIO JIO LENOro yncia, R=
8,31 JIxx/monb-K).

a)40; 06) 56; B) 25; 1) 46.

18. ¥YpaBuenue n = CRT, xapakrepusyrouiee 3aBUCUMOCTh OCMOTHYECKOTO AaBJICHUS
OT KOHIICHTpAIlMM pacTBOpa HERNEKTPOJIMTAa W TEMIEpaTypbl, Ha3bIBAECTCS
3aKOHOM ...

a) Baut-I'opda; 06) MenneneeBa-Knaiinepona; B) boiins —Mapuorra; r) Jlebas-
XIOKKEJI.

19. YpaBHeHue peakuuu, MPaKTUYECKH OCYIIECTBUMOI B BOAHOM PacTBOpPE, UMEET
BU/T

a) CuSO, + 2KOH = K,SO, + Cu(OH),

6) NaNO; + HCIl = NaCl + HNO;

B) Ba(NOs;), + 2NaOH = 2NaNO; + Ba(OH),

r) Fe;(SO4); + 6HNO; = 2Fe(NO;); + 3H,SO,,

20. PactBop rumapokcuaa iutus umeer pH=12. KoHueHTpamuss OCHOBaHUSA B
pactBope nipu 100 % nucconmanuu paBHa MOJIB/JI.

a) 0,005; 6)0,01; B8)0,1;r)0,001.

21. Jns wupeanbHbIX pa30aBICHHBIX PACTBOPOB BEJIWYMHA KOHIIEHTpAIMUd B
ypaBueHun pH=— IgCH" BoIpakaeTcs B ...

a) %; ©) MoJIB/II; B) MOJIB/MIT; T) T/I.

22. B BOGHOM pacTBOPE THAPOJIN3Y HE NOABEPTAETCS COJIb . ...

a) NaNOs; 0) K,S103; B) AICI;; 1) NaNO,.

23. Kakoe coenquHenue nostyyaercs rnpu ruapoause Na;PO4 no nepBoit cTyneHu:

a) H;PO,4; 6) NaH,PO,; B) NaOHPO,; r) Na,HPO,.

24. B pactBope cepHoii kuciaotrel oobemom 0,5 1 u kouueHrpauuei 0,1 Momb/mn
COJIEPXKUTCSI T PACTBOPEHHOI'O BEILECTBA.

a) 49; 6) 9,8; B) 98; r) 4,9.

25. JIns mpurotoBnenust 500 r pactBopa ¢ MaccoBoil goieit cynbdara xamus 10%
HABECKY COJIM HEOOXOJUMO paCTBOPUTh B T BOJBI.

a) 400; 6) 50; B) 475; r) 450.

26. Ilns npurotoiienuss 520 T ¢ MOJSIBHONW KOHIIEHTpaluend 1 MoJib/Kr pacTBopa
NaOH tpeOyeTcsi T pacCTBOPEHHOTO BEIIECTBA.

a) 60; 6) 40; B) 80; 1) 20.

27. BemecTBo, Ha MOBEPXHOCTH KOTOPOrO MPOUCXOJUT U3MEHEHHE KOHIIEHTPALMH
JPYroro BEIIeCTBa HA3bIBAETCA .. ..
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a) DJIEKTPOJIUTOM; 0) aAcOpOEHTOM; B) aJIcOpOEPOM; T') IMYJIBIaTOPOM.

28.  Kakas w3  TpHUBEACHHBIX  pPEAKIUH  SBISETCS  OKUCIUTEIHHOIO-
BOCCTAHOBUTEJIHHO?

a) CaO + H,0 = Ca(OH),;

0) CaCOj; + 2HCI = CaCl, + H,O + COy;

B) 2Ca + O, = 2CaO0;

r) CaO + CO, = CaCOs;

1) CaO + SOz = CaSO,.

29. Kakoe M3  yKa3aHHBIX  COCJAMHEHUW  TPOSBISET  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHYIO IBOWCTBEHHOCTH 32 CUET aTOMOB yryiepojaa?

a) CO; 6) CHy; B) H,COs; 1) COy; 1) CaCoOs.

30. B xakoM U3 npoueccoB NPOUCXOIUT BOCCTAHOBJIEHUE?

a) HNO, — HNO3;; 6) N,O, — NO,; B) NO — N,0;

r) NH; — N;; 1) N,O — HNO,.

31. Ykaxurte mponecc OKUCICHUS

a) H,SO; — §S;

6) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOy;

1) H,SO; — SO..

32. CocraBbTe ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIMH METOAOM
anektponHoro 6ananca: HCI + KMnO4 — Cl, + MnCl, + KCI + H,O

U YKaXuTe crexuomerpuueckuit koaddumment H,O.

a) 6;6) 10;B) 8; 1) 4; m) 12.

33. Ilpu paboTe KaKoro raJbBaHMYECKOr0 3JIEMEHTA IPOTEKAIOT IPOLECCHI:
Cd’—2e =Cd*,2H" +2 e = H,?

a) Cd | CdSO, || Cus04 | Cy;

6) Mg | H,S0, | Cd;

B) Cd | H,SO, | Cu;

r) Mg | MgSO0, || cdCl, | Cd;

m) Cd | Cd(NO;), || AgNO; | Ag.

34. Kakoii MeTal Heab3sl MOTYYUTh AIEKTPOIN30M BOAHOTO PAcTBOPA COIH?

a) Zn; 0) Cu; B) Ag; 1) Ca; 1) Pb.

35. Ilpu 35eKTpoan3e BOJHOTO PACTBOPA COJIM HA AJIEKTPOJAX BBIAEISAIOTCS BOAOPO.
U Kkuciaopoa. PacTBop kakoii conu moasepraercst 3JaeKTpoiu3y?

a) NaCl; 6) CaBr,; B) NaClOy; 1) CuSOy4; 1) CuCl,.

36. Kaxoil u3 mepeyuciIeHHBIX HUIKE METaUIOB MOKET OBbITh HCIOJIb30BaH B
KauyeCTBE KaTOJHOTO MOKPHITHS HA METHOM H3CITUN?

a) Sn; 0) Fe; B) Zn; ) Ni; 1) Ag.
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37. Kakas yactuna o6pa3yeTcs Ha KaTOAHBIX YYacTKax MPU KOHTAKTHOW KOPPO3UHU
Pb u Ag B xucnoi cpene?

a) Pb**; 6) OH; B) Ag"; r) H"; 1) H,.

38. YKkaxxute NpoAyKT KOPPO3UU OLIMHKOBAHHOTO KEJE3a B CPEJI€ COMAHON KUCIIOTHI.
a) Fe(OH),; 6) ZnCl,; B) FeCls; r) Cl,; nm) FeCl,.

39. Vkaxwurte npoaykt peakiuu Cu + H,SO,4 pa36. —

a) CuSQy; 0) CuS; B) peakuus He uaet; T) Hy; 1) SO;.

40. B 5JIEKTPOXMMHYECKOM Py HANpsHKEHUM CclieBa HAMpaBO  METaJUIb
pacroniararorcs

a) 0 YMEHBIIECHUIO 3JIEKTPOIHOTO MOTEHIINAIIA;

0) 10 YBEJIMUEHUIO BOCCTAHOBUTEIILHBIX CBOWCTB;

B) [0 YMEHBIIEHUIO OKUCIUTEIbHBIX CBONCTB;

T') 0 YMEHBIIICHUIO BOCCTAHOBUTEIIbHBIX CBOWCTB;

1) IO YBEJIMYEHUIO ATOMHOMN MacCHlI.

Kiarou k Ttectam:

Ne [IpaBunbHBIN Ne [IpaBuibHBIN Ne IIpaBunbHBI | Ne IIpaBunbHBIN
BOII OTBET BOII OTBET BOII OTBET BOII OTBET
poca poca poca poca
1 0 11 B 21 0 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 B
4 a 14 a 24 r 34 r
5 B 15 a 25 r 35 B
6 0 16 B 26 r 36 I
7 0 17 r 27 0 37 it
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IlIkana oneHNBaHKUA Pe3yJbTATOB TECTUPOBAHHUS

% BEpHBIX peIlIeHH (0OTBETOB) [kana orieHUBaHUS
85-100 OTJIMYHO
70 - 84 XOPOIIIO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYJIOBJIETBOPUTEIBHO

6.2.4. UnauBuayajbHble 3a1aHUS

[Ipumep 3amanuii NpUBEIEH HUXKE.

OIIK-1
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PaccuuraiiTe: a) MaccoBylO JOJI0 PacCTBOPEHHOTO BEILECTBA; 0) MOJSPHYIO
KOHIICHTPAILIMIO; B) MOJIIPHYIO KOHILIEHTPALIMIO H3KBUBajeHTa; T) TUTp. llo
MIOJIyYEHHBIM JAaHHBIM IIPOBEIWTE XWMHUYECKUU JKCHEPUMEHT: MOJIyYUTE PACTBOP
HY’KHOW KOHUCHTPALMA W TMPOBEPHTE KOHUCHTPALMIO PACTBOPA XUMHYECKUMHU
METOZaMU IIPU ITIOMOIIY apEOMETPA WIIA THTPOBAHMUS.

Bapuant | PacTBopeHHOe BeliecTBO Oo0bem
BOJIbI, MJI
dopmyna Macca, r
1 H;PO, 18 282
No2

Jlns mpuBeneHHBIX B TaOJWIIE SJEMEHTOB: a) M300pasure rpaduuecku (c
MIOMOIIFI0 KBAHTOBBIX SYEEK) DJEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMAJbHOM H
B0O30Yy>KJICHHOM COCTOSIHUU; 0) COCTaBbTE 3JEKTPOHHBIE (POPMYJIBI ISl HOPMAIBHOIO
¥ BO30YXXJICHHOTO COCTOSTHUS; B) 3aMUIIUTE HAOOp KBAHTOBBIX YMCEIN VISl BAJICHTHBIX
AJEKTPOHOB (B HOPMAJIbHOM M BO30YXXJIEHHOM COCTOSIHMH); T) C TOMOIIbIO
AJIEKTPOHHON (POPMYJIBI ONMUIIMTE MECTOMOJOXKEHHE 3JIEMEHTa B MEPUOANYECKOM
cucreme (mepuoi, Tpymmna, MOATPYIINA) W MPEACKAKUATE TJIaBHBIE XHUMHYECKHE
CBOMCTBa (METAJI WMJM HEMETaJll, CTENeHU OKHUCICHUS, (POpMyNbl M XapakTep
OKCHUJIOB Y TUJPOKCHJIOB).

Bapuant DJIeMeHT
I 11
1 Na P
Ne3

Omnpenenure XapakTep XMMUYECKON CBSI3M MEXKy aTrOMaMu B MOJIEKyJax, THI
rudbpuau3anuu  opouTalied LEeHTPAIbHOTO aToMa, Hajdu4yhe O- U T-CBA3EH.
N300pa3ure cxemy NEpeKpbIBaHMS OpOUTANE M MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYI.

Bapuant Mouiekyaa

I 11
1 AlICl; | CLO

Ne4
Ha ocHOBaHMM CTaHIAPTHBIX SHTAIBIHN 00pa3oBaHus AH 93 U aOCOIIOTHBIX
DHTPONMHA S°93 BEIIECTB ONpPEAEIUTe: a) TeIoBoM 3pdekr AH°, n3MeHeHue
sHTponuu AS° 1 u3MeHenue cBoooHoN sHeprun [ n66ca AG° XuMU4eCcKol peakiuy,
CEJIaiiTe BBIBOJ O TEPMOIAMHAMUYECKON BEPOSITHOCTU MPOTEKAHUS PEAKIUU IpPH
CTaHAAPTHBIX YCIOBHUSX; 0) Temmeparypy, NpU KOTOPOW CHCTEMa HaXOIUTCS B
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COCTOSIHUM XuMmuyeckoro paBHoBecusi (AG=0). PacueTsl nmpoBecTH MO ypaBHEHUSIM
peaKIuii, MPUBEICHHBIM B Ta0IHUIIE.

Bapuant YpaBHeHHe peakuuu
1 CO + HzO@K):COz + H2
Ne5

Beraucnure: KOHCTaHTY paBHOBECHS OOpaTHMMOW pEaKIMM, HWCXOIHBIE U
PaBHOBECHBIC KOHIICHTPAIIUH KOMIIOHEHTOB B CHCTeMaX (BEIMYUHBI, KOTOPBIC HY)KHO
BBIYUCIIUTH, 0003HAYCHBI B TAOJIMIIC Yepe3 X).

Bapuant YpaBHeHHe peakuuu Kp PaBHOBecHBbIE Hcxonubie
KOHIIEHTPAINH, KOHIIEHTPAILUH,
MOJIb/a MOJIb/1
[SO,] = 0,04 _
1 2S0, + 0, <> 2S0; X [0,] = 0,06 cg(s(g)i): xxl
[SO5] = 0,02 2
Ne6

OnpenenuTe CTENEeHb JAUCCOLMAIMK 0, KOHCTAHTY Juccouuanuu Ky,
KOHIICHTpaIuio HOHOB Bojopona [H'] m rumpokcua-uonoB [OH | (BenwuuHsi,
KOTOPBIC HY)KHO OTIPEICIIUTh, 0003HaUCHBI Yepe3 x (p=11/mn)).

Konuenrpanus + [OH ],
Bapuanr BewiecTBo pacTBopa a K ee [H*], Moab/n MOTE/
1,7 -
1 CH;COOH 05M X 1075 X -

Neo7
Hanumwnre ypaBHEHMS peakuuid TUAPOIU3a B MOJEKYJISIPHOM M HMOHHO-
MouiekyJisipHoit popme. Paccunraiite pH u KOHIIEHTpAIMIO UCXOAHOU COMU (Cyex) C
Y4€TOM THUJIPOJIM3a IO MEPBOM CTYINEHH (BEJIMYHMHBI, KOTOPHIE HYKHO OIPEIECIUTD,
0003HAYECHBI Yepe3 X).

Bapuanrt YpaBHeHHne peakuuu pH Chucx, MOIB/T
1 Ml’lClz + HzO — - -
A1C13 + N32CO3 + Hzo — - -
Ne§

Onpenenute MOJEKYJISIPHYIO MacCy HERJIEKTPOINTA, MacCy pPacTBOPEHHOTO
BEIIECTBA M PACTBOPUTENS, TEMIIEPATyphl KPUCTAJUTH3AIMA W KHUIICHHUS PacTBOPOB
(BEIMYMHBI, KOTOPHIE HY>KHO OMPEAEIUTh, 0003HAYEHBI Yepe3 X).
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Monekyas
Y Macca Macca tp tioun
PacrBope pHas tep tieun
Bapu PactBopu Belllec | pacTBOpH pacTB pacTtB
HHOE macca M pacTBopHu o | pacTBOpH °
aHT TeJlb TBa TeJs m,, o opa, o opa,
BeEIIEeCTBO BellecTBA, Tedis, °C TeJs, °C
mg, r r C C
r/M0JIb
OCH30I
1 ? X 0,512 100 5,5 5,29 - -
Ne9

PaccuuTaiiTe 0OuIyI0 >KECTKOCTh BOJBI (MOJIB/T), COAEpKallel yKa3aHHbIE
con. CIUIaHUPYWTE SKCHEPUMEHT [0 YCTAHOBJIIEHUIO IKECTKOCTHM BOJBI M €€
YMSATYEHUS PEareHTHBIM METOJIOM U METOJIOM KaTHOHUPOBAHUSI.

Bapuant Coumn Macchl pacTBOPEHHBIX COJICH O06bem BoABI

1 Ca(HCOs),, Mg(HCOs3),, CaCl, 16,20; 2,92; 11,10 mr 0,151

NelO
MeToioM HOHHO-JIEKTPOHHOTO OajaHca COCTaBbTE YPaBHEHHUE M YKaKUTE
OKHCIIUTENb U BOocCcTaHOBUTENb B JaHHOW OBP. Onpenenurte, B KakoM HanpaBJICHUN
MOMAET TpoIecC TMpW 3aJaHHBIX B Tabnuie 3HavueHWsXx pH u  MOMSIpHBIX
KOHIECHTPAIUAX BEIIECTB.

KonueHnTpauus BeniecTn,
MOJIB/J

KMnO,4 - 0,001
FeSO,— 107
MI’ISO4 — 0,1
Fez(SO4)3 — 0,005

Bapuant IMpouecc pH

1 KMnO, + FeSO4 + H,SO4 — 5

Nell
Hanumure cxembl KAaTOJHOTO M aHOJHOTO TMIPOLIECCOB IMPH  DIIEKTPOJIH3E
pacTBOpa COJIM C MHEPTHBIMU AJEKTpojaMu. PaccuuTaiite Maccy (171 raza — o0bem
IIPU H.Y.) BBIIEISIONIETOCA Ha KaTOAE BELIECTBA MPH 338JaHHbBIX YCIOBHSIX.

Bapu- Coasb Cuaa Bpems
aHT TOKa, A
1 Nast4 6 1 ,5 9
Nel2

CocraBpTe CX€My TaJbBaHUYECKOIO »BJEMEHTA W3 JBYX IOJY3JEMEHTOB,
HANUIIINTE YpaBHEHHE TOKOOOpa3yroIieil peakiuu, paccuntaiire 3/1C u u3MeHeHue

cBoOoHOM 3Heprun ['m66ca AG 1711 COCTABIICHHOT'O TaJIbBAHUYECKOTO AJIEMEHTA.

Bapuant KonuenTpauus KaTUOHOB
M0J1y3J1eMEHTOB, MOJIb/JI

ePBOro | BTOPOro
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1 Zn/ Zn* Ag/ Ag"

0,01 0,02

Nel3

JIBa MeTaia HaXoATCS B KOHTAKTE APYT ¢ Apyrom. Kakoit u3z meramios Oyaer
KOPPOJIUPOBATh NPHU TMOMAJAaHUU HMX B DJIEKTPOIUTUUYECKH MPOBOISIIYIO Cpeay?
CocrtaBbTe cXeMy KOPPO3UOHHOIO rajibBAHUYECKOTO DJIEMEHTA U YPABHEHUS PEaKIMU
AQHOJIHOTO OKUCJIEHUS U KaTOAHOTO BOCCTAHOBJICHUSI.

Bapuantr | KonTtakTnpyromue Cpena
MeTaJLIbI 3J1eKTPOJINTA
1 Fe, Ag Braxnsiit
BO3AYX

Ixajaa oneHUBaHUA

[IIxana orieHUBaHUS

Kpurepuu oueHnBanus

«OTIHYHOY BBITOJIHEHBI BCE 3a/IaHUSI KOHTPOJILHOU paboThI; paboTa BHITIOJHECHA B
CpoK, oOpMIICHHE, CTPYKTYpa U CTHJIH pabOThI 00pa3IoBbie; paboTa
BBIIIOJIHEHA  CaMOCTOSTENBHO, NPUCYTCTBYKOT  COOCTBCHHBIC
00001IeHNS, 3aKITIOYCHHSI X BHIBOJIBI.

«Xoporoy» TEOpEeTUYECKasi YacTh M PACYCThl KOHTPOJIBHON PaOOTHI BBHIIIOJIHECHBI C

HE3HAUYMUTEIbHBIMU 3aMEUaHUsIMH, paboTa BBIMOJHEHA B CPOK, B
0o(pOpMIICHUU, CTPYKType U CTHIE NpPOEKTa HET TrpyObIX OIIUOOK;
paboTa BBINOJHEHA CaMOCTOSITENIbHO, HPUCYTCTBYIOT COOCTBEHHbBIE
0000111eHNs, 3aKIIIOUEHUS U BBIBOJBI; MPABUJIbHBIE OTBETHl Ha BCE
BOIPOCHI C IOMOIIIBIO MPENo/IaBaTesl P 3alIUTE PabOThI.

«yIIOBJ'ICTBOpI/ITCJ'ILHO»

BBHITIOJTHEHHBIE 33aHUS KOHTPOJBHON pabOThl UMEIOT 3HAYUTEIbHBIC
3aMeyaHusi; paboTa BBHINOJHEHa C HapyluleHHWeM rpaduka, B
oopMmIIeHUH, CTPYKTYype M CTHJIe pabOThl €CTh HEAOCTATKU; paboTa
BBITIOJTHEHA CaMOCTOSITENILHO, MIPUCYTCTBYIOT COOCTBEHHBIE
0000111eHUS; OTBETHI HE HA BCE BOMPOCHI ITPH 3aLIUTE PaOOThI

«HeynoBneTBopUTEIbHO

3aJjaHisl B KOHTPOJBHOH paboTe BBHIMOJHEHBI HE MOJHOCTHIO WU
HCIIPABUJIBHO; OTCYTCTBYIOT WJIM CACJIaHbI HCIIPABUJILHBIC BBIBOABI U
00006meHus; opopmieHue paboThl HE COOTBETCTBYET TPEOOBAHUSIM;
HCT OTBCTOB HA BOIIPOCHI IIPH 3aIUTC pa6OTBI.

6.2.5. UnauBuayanbHble 3aJaHusi  JAJisi  BBINOJHEHUSI  PacyeTHo-
rpaguyeckoi padoTbl, KypcoBoil padoThl (IIPoeKTa)

PI'P, KP u KII no aucuunnune « Xumus» padodeit mporpaMMoi 1 y4eOHbIM
IJIAHOM HE IIPEAYCMOTPEHBL.

6.3. OLHEHOYHBIE CPEJACTBA ITPOMEKYTOYHOI'O KOHTPOJIA

BOHPOCBI AJIF MIOATOTOBKH K HpOMe)KyTOqHOﬁ aTTeCTallum 110 uToram
OCBOCHUA JUCHHUIIIMHBI Xumus

OIIK-1

1. CoBpemeHHOE TMpeACTaBICHUE O CTPOCHMHM aroMma. J[BoiicTBeHHass mpupoaa

QJICKTPOHA.
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2. dusznyeckas WHTEpHpeTanus KBAaHTOBBIX yucen (n, I, m;, mg) sHEpreTHUECKuX
YPOBHEH 3JICKTPOHOB B aTOME.

3. Pacnipenenenue snekTpoHoB B aromax. I[Ipunnun Ilaynu (orpaHuuenue 1o
pacrpeneseHr0 3JIeKTpoHOB Ha opoOutansx). [IpaBuno KieukoBckoro (mpuHIUIT
HauMeHbier sHeprun). [IpaBuno XyHma (0 mMOpsiAKE 3amoOJHEHUS CBOOOIHBIX
opbuTtanei).

4. DnexkTpoHHble (popMyisl atomoB. PacronoskeHwe 3JIE€MEHTOB C  s-, p-, d-, f-
OpOUTAJIIMH JIEKTPOHOB B IEPUOAUYECKON TaOIHIIE.

5. CoBpeMenHast GopMyJIMpOBKa MEPUOIUUECKOTO 3akoHa. [lepronuueckas cucrema
J.W. Menneneesa (Iepuo/ibl, TPYIIIbl, MOATPYIIbI).

6. OCHOBHBIE CBOMCTBA aTOMOB (aTOMHBIN paguyc, SHEPrUsi HOHU3AIUHU, CPOJICTBO K
AIEKTPOHY, IEKTPOOTPUIIATEIBHOCTD). [IepnoIMyHOCTh CBOMCTB aTOMOB.

7. Metamuibel u Hemetamuibl B 1ICD. KuCIOTHO-OCHOBHBIE M OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBLHBIE CBOMCTBA DJIEMEHTOB.

8. Ilpupona cun XxuMHUYECKOro B3ammoaercTBus. OOpa3oBaHUE KOBAJECHTHOW CBS3H.
[TonapHas n HeNoJsIpHAsA KOBAJIEHTHAS CBSI3b. J{MNONBHBIA MOMEHT MOJICKYJIBI.

9. CBolicTBa KOBAJEHTHOM CBSI3U ([JIMHA CBSI3M, DHEPTUs CBSA3U, HACHIIAEMOCTb U
HaIPaBJICHHOCTh CBS3M).

10. CnocoObl mepexkpbIBaHUS JJIEKTPOHHBIX OOJAKOB MpU OOpa3oBaHUU G- U T-
cBsa3eil. KpaTHble xumuyeckue cBsi3u. ['nOpuan3anus aTOMHbBIX OpOUTaei.

11. HNoHHass cBA3p W ee CBOWCTBAa (HEHACHIIIAEMOCTh W HEHAMNPABJICHHOCTH).
HNonHble KpUCTATIMYECKUE CTPYKTYPHL.

12. JIoHOpHO-aKIENTOPHBIM  MEXaHW3M  O0pa30BaHUS  KOBAJECHTHOM  CBS3H.
Bonoponnas cBA3b.

13. Meraniasl 1 UIX MECTO B IEPUOJINYECKON cucTeME. MeTanindyeckas CBA3b.

14. Owuranpnus. Buasl XUMHYECKHMX peaknuii 1Mo  TemioBoMy A dexTy.
KonuvecTBeHHas xapakTepucTuka TerioBoro s dexra.

15. Outponus, €€ U3BMEHEHUs B XUMUYECKHX Mpoueccax. I 3akoH TepMOJIMHAMUKH.
16. CpoOomnast sHeprus ['mb6ca kak KpUTEpUil CaMOMPOU3BOJIBLHOTO MPOTEKAHUS
peakuii. DHTATBITUUHBIA U YHTPOMUUHBIN (aKTOPBHI.

17. Cxkopocts xummyeckod peakuud. DaxTopsl, BIHSIOIUAE HA CKOPOCTbH
XUMUYECKOU peakiuu (KOHIIEHTpalus, TeMIepaTypa, IPUCYTCTBUE KaTallu3aTOPOB).
18. 3akoH nmerctBus Macc. KoHCTaHTa CKOPOCTH peaKUuu.

19. DHeprus akTuBalus U €€ BIUSIHUE HA CKOPOCTh XUMUYECKOTO MPOoILIecca.

20. Ilonsarue o kartanuze. Buawl kaTanm3atopoB (TOMOTEHHBIE U TE€TEPOTEHHBIE).
N3MeHeHne 3HEeprun aKTUBAllUM XUMUYECKON PEaKIIUK IPU KaTaause.

21. Xumuyeckoe paBHOBeCHME B OOpaTHUMBIX peakiusix. KoHCTaHTa XMMHUYECKOIO
PaBHOBECHSI.

22. CwmenieHre XMMHUYECKOT0 PaBHOBECHS I1OJT BO3JECHCTBHUEM BHEITHUX (DAKTOPOB.
[Tpunnun Jle-1laTenbe.

23.00mme moHaTus o0 pactBopax. CrmocoObl BBIpaXXEHUS COCTaBa PaCTBOPOB.
PacTtBopuMOCTB BEHIECTB B BOJE.

24.2neKTpoauTUYecKass AHUCCOLMAaNUs KHUCJIOT, IIeJioYed W CcoJed B BOJHBIX
pactBopax. Ctenenp nuccoruanui. CUIbHBIC U CITA0BIC SJICKTPOIUTHI.
25.0nekTponuTuyeckas aucconmanus  BoAbl. MoHHOE mpou3BeAeHWE  BOJBL.
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Bonopoanblii mokaszaTesib M €ro 3HAYEHHS B KHUCJIOW, HEUTPAJIbHOM M WIEJTOYHOU
cpene.

26.T'uaponu3 BOAHBIX pacTBOPOB coseil. KoHcTaHTa U cTeneHb ruaposins3a.
27.11oHsiTHE O KOJUIOUJIHBIX pacTBOpax. [loBepXHOCTHEIE SIBIICHHUSL.

28.Peakiuu OkucIeHHS] W BoccTaHOBiEHUsA. CTENeHb OKUCICHHUS XUMHYECKHUX
371eMEHTOB. OKHCIHUTENbHBIE W  BOCCTAHOBUTEIBHBIE CBOMCTBA aTOMOB B
3aBUCUMOCTH OT CTEIICHU UX OKUCJICHUA. TUNNYHbIC OKUCIUTEIN U BOCCTAHOBUTEIIH.
29.OneKTpOXUMHYECKUE SIBIICHUS HA TPAHULE METAI - PaCTBOp. DIEKTPOIHBIE
MOTEHIIMAIbl METa/UIOB. P MeTaninoB Mo BEJIMYMHE CTAHJAPTHOTO SJIEKTPOIHOTO
MOTEHIIMANA.

30. XMMUYECKHE OCHOBBI JACHCTBHS TajJbBaHUYECKUX DJIIEMEHTOB. YCTPOMCTBO H
paboTa MeTHO-IIMHKOBOTO 3JieMeHTa (dseMeHTa JJanuaisa-SAkoon).

31.Posb XUMHYECKOTO IKCIIEPUMEHTA IIPU OTKPHITUN XUMUYECKUX UCTOYHUKOB TOKA.
OOGopynoBaHue s MOTydeHHS dnemMenTa Jlanuamsa-SAkoou.

32.IlonsTue 06 3nekTpoan3e. AHOJHBIC U KaTOIHBIC MPOIECCHI IIPH AJICKTPOJIN3E.
33.0OnekTpoin3 paciyiaBOB M BOJHBIX pacTBOpoB coseil. Vcmosib3oBaHue
pPacTBOPUMBIX  AJIEKTPOJAOB NpU padUHUPOBAHMM METAUIOB W  HAHECEHUU
rajbBaHUYECKUX TOKPBITUH.

34. TexHOonOrus NPOBEIEHUS DHIIEKTPOIM3a B JA0OpAaTOPUM M Ha NPOU3BOJCTBE.
['anpBaHOMIACTHKA U TAJIBBAHOCTETHUSL.

35.XuMuueckass ~ CyIIHOCTb  OCHOBHBIX  BHJOB  KOPpPO3UM  (XMMHUYECKOM,
AIEKTPOXUMUYECKOM ). OCHOBHBIE METOBI 3aIIUTHl METAJJIOB OT KOPPO3HHU.
36.21E€KTPOXUMHUUYECKUE OCHOBBI KAaTOJHOW M MPOTEKTOPHOW 3alIUThl METAJLIOB OT
KOPPO3UHU.

37.11oHATHE O KECTKOCTH BObL, KOJTMYECTBEHHAS XapaKTEPUCTHUKA )KECTKOCTH BO/JIBI.
BpemeHnHas v mocTossHHas ’KECTKOCTh BOJIBI.

38. Meroasl ycCTpaHEHHs >KECTKOCTH. MeToauKa NpPOBEAEHUS SKCIEPUMEHTA
YMSITYCHHSI BOJIbI, MCTIOJIB30BAHME PEAreHTHOTO METOJIa ¥ MOHHOOOMEHHUKOB IS
YMSATYEHUS BOJBI HA IPOU3BOJCTBE.

6.4. MeToanueckue MaTepuaJibl, ONpeaeJsolIne NPpoueIypbl OeHUBAHUSA
3HAHUI, YMEHUIl, HABBIKOB M (WJIH) ONbITA JeATEJIbHOCTH, XapaKTEePU3yOUIHUX
JTanbl ((POPMUPOBAHUS KOMIIETEHIIM A

OCHOBHOM 1I€NBI0 MPOBEACHUS MPOMEKYTOUHOM AaTTECTALUM  SIBJIAECTCS
OmpeJelieHue CTEMEeHU JOCTHKEHUsS IIeJied 1o y4eOHOW IUCHUIUIMHE W ee
pazaenaMm. OCylIEeCTBISIETCS 3TO MPOBEPKOW M OLIEHKOM YPOBHSI TE€OPETUUYECKOU
3HAHWM, TOJYYEHHBIX OOYy4YalOIMUMHCS, YMEHHS TPUMEHSATh WX B PEHICHUH
NpPaKTUUYECKUX 3a/lay, CTENEeHH OBJIAJICHUS OOYyYalolMMUCA MNPAKTUYECKUMU
HABBIKAMH M YMEHHUSMH B 00beMe TpeOoBaHMiA paboueil MporpaMMBbl 1O JUCITUTUINHE,
a TaKXKe UX YMEHHE CAMOCTOSITEIIbHO Pab0TaTh C Y4eOHOM TUTEPATYPOH.

Opranuzamusi MpoOBEICHUS MPOMEKYTOUHOW aTTECTAllUU PErIaMEeHTHpOBaHa
«lTonoxenuem 00 opraHuzalu o00pPa30BATEIBHOrO Mpolecca B ¢eaepaibHOM
roCyJIapCTBEHHOM aBTOHOMHOM 0OOpa3oBaTeIbHOM YyupexaeHUU «MOCKOBCKUI
MOJIMTEXHUYECKUM YHUBEPCUTET
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6.4.1. Iloka3zaTre/in OLlCHUBAHUS KOMIIETEHI[UII HA PA3JIMYHBIX 3TANAX MX
(opMupoBaHUA, JOCTHKEHHE O0YyYAWIIMMUCH IUIAHUPYEMbIX Pe3yJbTAaTOB
00y4eHMS MO0 TUCUUILIHHE

Kon n naumenoBanue komnerennun OIK-1 Cnocoden pemaTh NpuKJaHble 321a41 CTPOUTEILHO
0TPACJIU, HCIOJIL3YH TEOPHIO U METOAbI (PYHAAMEHTAIbHBIX HAYK

Kputepun ouennBanus

Jran
(YypoBeHB)
HEYAOBJETBOPUTEJIbHO | YAOBJIETBOPUTEIbLHO X0po1o OTJINYHO
3HATh OObyyaronuiics OO0yuvaronuiics OO0yuatromruiics OOyuatronuiics
JIEMOHCTPHUPYET MOJTHOE JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
OTCYTCTBHUE HITH HETIOJIHOE COOTBETCTBUE | YaCTHYHOE MIOJTHOE COOTBETCTBHE
HEIOCTaTOYHOE CIIEIYFOITNX 3HAHMIA: COOTBETCTBHE CIEIYFOITNX 3HAHMIA:
COOTBETCTBHUE CICIYIOIUX | OCHOBHBIC ITOJOKECHUS CIICIYIOUINX 3HAHUN: | OCHOBHEIC MTOJIOKCHHS
3HAHWUH: OCHOBHBIE COBPEMEHHOH TeOpUH OCHOBHBIE COBPEMEHHOH TEOpUH
MTOJIOKEHHUS COBPEMEHHOW | CTPOCHHUS aToMa, TIOJIOKEHUS CTPOCHUS aToMa,
TEOpPUHU CTPOCHUSI aTOMA, XUMUYECKOU CBSI3H, COBpPEMEHHON TEOPUH | XUMHUYECKOM CBA3H,
XUMHYECKON CBsI3H, OHEPICTUKU U KUHCTUKHU CTpOCHUA aTOMa, OHEPICTUKU U
OHEPICTUKU U KUHCTUKHU XUMHUYCCKUX peaKHHﬁ, XUMHUYECKOH CBs3H, KHHETUKU XUMHWUYCCKUX
XUMHUYCCKUX peaKHHﬁ, XUMHYECKOI'O OHEPICTUKU U peaKuMﬁ, XUMHUYCCKOT'O
XMUMHUYECKOTO PABHOBECHS, | PABHOBECHS, TCOPUU KHHCTHKH PaBHOBECHS, TCOPHH
TEOPUH PACTBOPOB, PacTBOPOB, XUMHYECKIX PacTBOpOB,
ANEKTPOXHMUH, a TAKKE ANEKTPOXHMUY, & TAKKE | PCAKIIHIA, ANEKTPOXUMUH, A
OCHOBHBIC COCTHHCHHUS OCHOBHBIC COCTUHCHHS XUMHYECKOTO TaK)Ke OCHOBHBIC
AJIEMEHTOB, UX AJIEMEHTOB, UX pPaBHOBECHS, TCOPHH | COCTUHCHUS
KJIaCCU()UKAITUIO 1 KJIaCCU()UKAITUIO 1 PacTBOpOB, AJIEMEHTOB, UX
XIMHAYECKHE XIMHUYECKHE SIEKTPOXHMUM, a KJTaCCU()UKAITUIO 1
TIpEBpAILCHIST;, BISHIEC MIPEeBpAILCHIST; BIMSHAE | TaKKe OCHOBHBIC XIUMHWYECKHE
Pa3IMYHBIX XUMHUYECKUX Pa3IMYHBIX XUMUYECKAX | COSANHEHHS MIpEeBpaICHIS;
COC}II/IHCHI/Iﬁ Ha OpraHmuism COC}II/IHGHPII?I Ha OJICMCHTOB, UX BJIMAHUC PA3JIMYHBIX
YeJIOBEKa U OKPYKAIOI[YI0 | OpraHu3M 4ejoBeKa U KJacCu(UKAIHIO U XUMHAYCCKUX
cpeny; mpaBuiia paboThl B | OKPY’KArOLIYIO CPELy; XHUMHYECKHE COCTUHCHUH Ha
XUMHUYECKOH TabopaTopuu | mpaBuiia paboThI B MIPEBpAIlCHYS,; OpraHHu3M 4YeJIOBeKa U
XUMHAYICCKOM BIIMSIHHAC PA3JIMYHBIX | OKPYXKAIOMIYIO CPEY;
nabopaTopun XUMHYECKHIX mpaBuia paboTH B
COEIMHEHUH Ha XUMHUYECKON
OpraHW3M UYeJIOBEKa U | J1abopaTopuu
OKPY’KaIOIIYIO CPENy;
mpaBuiIa paboTH B
XUMUYECKOU
nabopaTopuu
yMeTh OO0yyJaromuiics He yMeeT OO0yyvaronuiics OO0yyarontuiics OOyJatommiics
WIHA B HEOCTATOYHOM JEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHPYET
CTETIeHU yMeeT HETIOJTHOE COOTBETCTBUE | YACTHYHOE ITOJTHOE COOTBETCTBHE
BEITIOJTHATE: ONPEACTIATH CIEIYIOUTNX YMEHHIHA: COOTBETCTBHE CIEIYIONTNX YMEHHIH:
XIMHUYECKHE CBOWCTBA OTIPENICIISITh XUMHUYECKHE | CIeXYIOIINX YMEHHUI: | OIpeaemnsaTh
JJIEMEHTOB U UX CBOMCTBA 3JIEMEHTOB U OTIpeNIeNATh XIMHYECKHE CBOWCTBA
COC}II/IHCHI/Iﬁ 1o Hux COeI[I/IHeHI/Iﬁ 10 XUMHNUYECCKUC 3JICMCHTOB U UX

nooxxenuro B [1CD, ux
BJIUSIHUC HA CUCTEMY,
HATIPABICHUE XUMHYCCKIX
B3aUMO/ICHCTBUA,
KHCJIOTHO-OCHOBHOM
XapakTep Cpebl,
BO3MOXXHBIE TTIOOOYHBIC
TIporiecchl (KOppO3UOHHBIE

nooxxenuio B [1CD, ux
BIIMAHUC HA CI/ICTeMy,
HaTPaBJICHUE
XUMHUYECKHX
B3aUMO/ICHCTBHH,
KHCIIOTHO-OCHOBHOM
XapakTep Cpesl,
BO3MOXXHBIE TTIOOOYHBIC

CBOMCTBA 2JIEMEHTOB
Y UX COEJIMHEHUH 110
nojoxenuio B [1CH,
WX BIUSHHE HA
CUCTEMY,
HaIpaBJieHUE
XUMHYCCKHUX
B3aMOJCHCTBHI,

COCIUHEHMH T10
nonoxxenuto B [1CH, ux
BIIMSIHUE Ha CUCTEMY,
HaIllpaBJICHUE
XHUMHAYECKUX
B3aMMOICHCTBUH,
KHCJIOTHO-OCHOBHOM
XapakTep CPeisl,
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U JIp.) ¥ TIPEJCKa3bIBaTh UX
BJIMSHHE Ha
TEXHOJIOTUIECKHH
MPOLECC, OKPY>KAIOIILYI0
Cpenmy 1 YellOBeKa,
IpeIarath CrIocoOBI
3aIIUTHI OT HUX, & TAKXKE
IIPUTOTABJIMBATh PACTBOPBI
HYXHOM KOHUEHTpauu 1
OIIPEEIATh €€ JII0OBIM
JIOCTYIHBIM METOJIOM
(TUTpOBaHME, C TIOMOILBIO
apeoMeTpa u T.J1.),
n3mepsaTh pH BogHBIX
PacTBOPOB 3JIEKTPOIUTOB

TIPOLIECCHI
(KOppO3UOHHBIC U JIp.) U
MPE/ICKA3bIBATH UX
BJIMSIHHE Ha
TEXHOJOTUYECKUI
MPOILIECC, OKPYKAIOIIYIO
Cpely U YesioBeKa,
npeyiarath Crioco0bI
3alIUThl OT HUX, a TAKXKC
MIPUTOTABJINBATh
PacTBOPBI HY>KHOMI
KOHIICHTPALIUHU U
OTIPENIEISTh €€ TFOBIM
JIOCTYITHBIM METOIOM
(TuTpOBaHmE, C
MTOMOIIBIO apeoMeTpa U
T.1.), I3MepsTh pH
BOJIHBIX PACTBOPOB

KHCJIOTHO-OCHOBHOM
XapakTep Cpeasbl,
BO3MOYKHBIE
MMOOOYHBIE TIPOIIECCHI
(KOppO3NOHHBIE U
Ap.) 1
MpeICKa3bIBaTh UX
BJIIUAHHUC HA
TEXHOJOTMYSCKUN
npotecc,
OKPYXAIOUIYIO Cpeay
U YEJIOBEKA,
MpeJUIaraTh CIioco0bI
3allMTHI OT HHX,
TaKKe
MIPUTOTABIINBATH
PacTBOpBI HY>KHOH
KOHIIEHTPAIIUU 1

BO3MOJKHBIE TOOOYHBIE
MPOLIECCH
(KOppO3UOHHBIE U JIp.)
U MIPEJICKa3bIBaTh UX
BJIMSHUE HA
TEXHOJIOTUYECKUI
npotrecc,
OKPYIKAIOLIYIO Cpeay U
4eJIoBeKa, IpeJyiaraTh
CHOCOOBI 3aIUTHI OT
HHX, & TAKXKE
NPUTOTABJINBATh
pacTBOpHI HYKHON
KOHLICHTPaLUH 1
OIPE/ICIIATE €€ JIFOOBIM
JOCTYIHBIM METOJJOM
(TuTpoBaHme, C
MIOMOILBIO apEOMeTpa 1

SIIEKTPOITUTOB OTIPeIeIISITh e T.11.), u3mepsatb pH
JIFOOBIM JOCTYITHBIM BOJHBIX pacTBOPOB
METOZIOM 3IIEKTPOITUTOB
(TuTpoBanue, ¢
MOMOIIBIO apeoMeTpa
U T.J1.), u3Mepats pH
BOJIHBIX PAaCTBOPOB
JNEKTPOIUTOB
Baaaers | OOyuaromwmiics He Biageer | OOyuatommiics Biageer | OOyuaronumcst OOyuaronuiics
WITH B HEIOCTATOYHOI B HETOJIHOM 00BbeMe U JIOTTYCKAIOTCsI CBOOOHO MPHMEHSICT
CTEICHH BIIAJICCT: MPOSIBIISCT HE3HAYHUTEIbHBIC MOy 4YEHHbIC HABBIKH, B
METOJaMH pacyeTa HEJJOCTaTOYHOCTh ook, MOJIHOM 00beMe
KUHETHYECKUX U BJIaJICHUS HABBIKAMHU HETOYHOCTH, BJIaJICET HABBIKAMHU
TEPMOIMHAMUYIECKUX paboThI C METOIaMU 3aTpyIHCHUS, paboThI ¢ METOJaMHU
XapaKTEePUCTHK pacyera KHHETUYECKUX M | YaCTHYHO BIaJeeT pacyera KHHETHYECKHX

XUMHUYECKUX PEaKLM,
pacuera KOHLEHTpalun
pacTBOPOB U KOJIUYECTB
pearupyromux u
00pa3yIONIMXCS BEIICCTB
110 XUMUYECKOMY
YpaBHEHHIO, pacuera
[OKa3aTeisl KUCIOTHOCTH
cpenpl, pacuera DAC u
OKHUCITUTEIBHO-
BOCCTaHOBUTEIIEHBIX
MOTEHIIMAJIOB PEAKIIUI

TEPMOJMHAMUIECKIX
XapaKTEePUCTUK
XUMHUUYECKHUX PEaKLU,
pacdera KOHLUEHTpalui
pPacTBOPOB U KOJIUYECTB
pearupyromux u
00pa3yIONINXCs BEIICCTB
10 XUMUYECKOMY
YpaBHEHHIO, pacyera
TIOKa3aTeNsl KUCIOTHOCTH
cpensl, pacueta D/1C u
OKHCIIUTEIHHO-
BOCCTaHOBUTEIBHBIX
MOTEHIIUAJIOB PEaKIU

HaBBIKaMHU paboTEHI C
METOJlaMH pacyera
KHHCTUYCCKUX U
TEPMOANHAMHUYICCKUX
XapaKTEePUCTUK
XUMHUYECKUX
peakuuii, pacyera
KOHIIEHTpaIUi
pacTBOpOB 1
KOJIMYECTB
pearupyromux 1
o0Opasyrommxcs
BEILIECTB 110
XHUMHUYECKOMY
ypaBHEHHIO, pacueTa
MoKazaTes
KUCIIOTHOCTHU CPEJIB,
pacuera D/1C u
OKHCIIUTEIBHO-
BOCCTaHOBUTEIBHBIX
MOTEHIINAJIOB
peakuui

U TEPMOJAMHAMHUYECKUX
XapaKTEPUCTHK
XUMHUYECKUX PEaKLU,
pacyera KOHLEHTpauui
pPacTBOpPOB U
KOJIMYECTB
pearupyromux u
00pa3yrommxcs
BELIECTB 10
XUMHYECKOMY
YPaBHEHHIO, pacyera
ToKa3aTens
KHCJIOTHOCTH CPEJBI,
pacuera D/IC u
OKHUCIIUTENBHO-
BOCCTAaHOBHUTCIIbHBIX
MTOTEHINAJIOB PeaKIUit

8.3.2. Meroauka OLeHMBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU
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IlokazarenamMu OlICHUBaHUSI

KOMIIETEHIIMA Ha JTare

IIPOMEKYTOUHOU

arrecraiu 110 JUCIHHMIIJIMHC «XUMHUS»  SBIISIOTCS PE3YJIbTAThL O6y‘-I€HI/I5[ I10

JUCIHUIIIINHE.
OueHOYHBIH JUCT Pe3yJabTATOB 00Y4YeHUs M0 JUCHUILJINHE
YpoBeHb
K chopMUPOBAHHOC
On 3HaHMA VMmenus HaBrixku THU KOMIIETCHIIUH
KOMITETCHIIUH
Ha JaHHOM dTaIle
/ oLleHKa
OCHOBHBIC TIOJIOXKCHHUS | OMPEICIATh XUMHUYECKHUC | METOJaMH  pacuera
COBPEMCHHOW TECOPHUH | CBOWCTBA AJIEMEHTOB M MX | KHHETHYCCKHUX u
CTPOCHUS aToMa, | COeqUHEHUM M0 | TEPMOJUHAMUYECKUX
XHUMHYECKON cBs3H, | nmonoxenutro B [ICD, uX | XapaKTepUCTHK
9HEPreTUKU U | BIUSIHHE Ha  CHCTEMY, | XUMHYECKUX
KUHETUKU XMMHYECKHX | HANPaBICHUE XUMUYECKUX | PEaKIHiA, pacuera
peakuuii, XuMUYECKOr0 | B3aUMOAECHUCTBUH, KOHLIEHTpAaLUH
paBHOBECHUs, TEOPHU | KHCIOTHO-OCHOBHOIM | pacTBOpoB "
PacTBOpOB, XapakTep cpenpl, | KOJIMYECTB
JJIEKTPOXHUMMH, a | BO3MOXHBIE NOOOYHBIE | pearupyromux 51
TaKxe OCHOBHBIC | MPOIECCH (KOPPO3UOHHBIC | 00pa3yrOIIUXCs
COeUHEHHUS U JIp.) U TPEJICKa3hIBaTh UX | BEIIECTB o
OITK-1 3JIEMEHTOB, UX | BIHMsSHHE Ha | XUMHYECKOMY
i KJIaCCU(PUKAIHIO M | TEXHOIOTHYECKHIA YpaBHCHHIO, pacyera
XUMHUYECKHE mpoIecc,  OKPYXKAMOIIYI0 | MoKa3aTems
MPEBPAIICHHS; cpeny u YeNOBEKa, | KUCIOTHOCTU CPEJIbl,
BIMSHHE  PAa3IMYHBIX | MpeJiararhb cnoco6sl | pacueta OJIC u
XUMHUYECKHUX 3aIIMTEl OT HHUX, a TAKXE | OKMCIIMTEILHO-
COeUHEHUI Ha | NPUTOTABJIMBATh PACTBOPHI | BOCCTAHOBHUTEIILHBIX
OpraHu3M 4eJlOoBeKa W | HY)XHOH KOHIEHTPALUH W | MOTEHIIMAJIOB
OKPY’)KaIOIIYI0 CpEIy; | ONpeaensaTh e¢ JIIoOBIM | peakiuit
HpaBI/IHa pa6OTbI B )IOCTyHHI)IM METOAOM
XUMHYECKON (TUTpOBaHKE, C MOMOIIBIO
nabopaTopuu apeomerpa u T.J1.),
usmepsath  pH — BoIHBIX
pPacTBOPOB DIIEKTPOJIUTOB;
OreHka o JUCIHUIUIMHE (CpeaHee apuPMETHIECKOE)
OHCHKa 10 JAUCHHUITIINHEC 3aBUCUT oT YPOBHA C(l)OpMI/IPOBaHHOCTI/I

KOMITETEHIIUN, 3aKpEIJICHHBIX 3a AMCIUIUIMHOW M MpPEeACTaBIseT co0Oi cpenHee
apu(pMETUYECKOE OT BBICTABIICHHBIX OLIEHOK IO OTAEIBHBIM Pe3yJibTaTaM O0ydeHUS
(3HaHMsI, YMEHUSI, HABBIKH).

OreHKa «3a4TEHOY» BBICTABISETCS, €CIIU CpelHee aprupMEeTHIECKOe HAXOIUTCS
B uHTepBajie oT 2,4 no 5,0. OneHka «HE 3a4TE€HO» BBICTABISETCS, €CIM CPEIaHEe
apudmernyeckoe HaxoauTcs B uHTEpBaie ot 0 10 2.4.

[IpomexyTouHast aTrrectanusi oOydaronmxcs B ¢Gopme 3a4eT MPOBOAMUTCS IO

pe3yibTaTaM BBIMOJHEHUS BCEX BHUAOB Y4YeOHOW pPalOTHI,

PEeTyCMOTPEHHBIX

y‘-IC6HBIM IINTaHOM 110 AUCHUIIIINMHC ((XI/IMI/IH)), IIpu 3TOM YUYHUTBIBAIOTCA PC3YJIbTATHI

TCKYHICIO KOHTPOJA YCIIEBACMOCTH B TCYCHHUC CCMCECTpaA.

OrneHKa CTerneHu

JOCTHIXKXCHU O6y‘laIOH_II/IMI/IC$I IIaHUPYCMBIX PE3YJIbTATOB O6yquI/I$I 10 AUCIHUIIIIMHEC
BCAyIIUM 3aHATHA 110 JUCHUIINIMHC MCTOIOM
BKCHepTHOﬁ OLICHKH. I[Io wutoram HpOMC)KYTO‘IHOfI arTecCrTalu I10 AMCHUIIIIMHC

IMPOBOAUTCA IIPCIIOAABATCIICM,

BBICTAaBJIICTCA OLCHKA «3a4TCHO», HJIIN «HC 3a4TCHO).
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HIkaJnaa
OLICHUBAHUSA

Onucanue

BrimonHeHsl Bce BUABI y4eOHOW paboThI, MPeayCMOTPEHHBIE YUEOHBIM TIAHOM.
CTyzneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM B
Tab/IMIax IoKa3aTeneil, omepupyer NIpUOOPETECHHBIMU 3HAHUSMHU, YMEHUSIMH,
3a4TeHO HaBbIKaMU, IPUMEHSET UX B CUTyalUsX NOBBILICHHON CIOXKHOCTH. [Ipn 3TOM MOTYT
OBITH JIOMYIIEHBl HE3HAYUTENbHBbIE OIMIMOKH, HETOYHOCTH, 3aTPyAHEHUS TIpU
QHAINTUYECKUX  ONepalysX, IepeHoce 3HAHMMW M YMEHHH Ha  HOBBIC,
HECTaHJapTHBIC CUTYyAL[UH.

He BemmosnHeH omuH wiu Oosnee BHIOB y4yeOHOW paboOTHI, MPEeayCMOTPEHHBIX
yueOHbIM IaHOM. CTyJeHT JOeMOHCTPUPYET HENOJIHO€ COOTBETCTBUE 3HAHMHU,
YMEHHMM, HaBBIKOB IO A3TanaM (ypoBHAM) CQOPMHUPOBAHHOCTH KOMIIETEHLUH,
JIOITyCKAIOTCS 3HAYUTEIbHbIC OLIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHMH,
HAaBBIKOB I10 psAY MOKa3aTeslel, CTYAEHT UCHbIThIBAET 3HAYUTEIbHBIE 3aTPYIHEHUS
IpY ONEPUPOBAHUM 3HAHUSAMHU U YMEHUSMHU IIPH UX [IEPEHOCE HA HOBBIE CUTYALIUH.

He 3aureno

7. DuexktpoHHas HHGOPMALMOHHO-00pa3oBaTeJbHAS cpeaa

Kaxnp1ii oOyuaromuiics B TeYEHUE BCETO Neprojia o0ydeHus: ooecreunBaeTcs
WHIMBUYyaIbHBIM HEOTPAHUYCHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMAIMOHHO-
oOpazoBarensHOll cpene YeOokcapckoro wuHcTUTyTa (pummana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOM MMEETCS JOCTYI K

UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIMOHHON cetn  «WHTepHer» (mamee — ceTb
«MHTepHeTY»), KaK Ha TeppuTopuu (uiarana, Tak U BHE €.
OnexTpoHHas HMH()OPMALMOHHO-00pa30oBaTeNIbHAsg Cpela — COBOKYIIHOCTb

WH(OOPMAITMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CPEJCTB, OOECINEYMBAIOIIUX  OCBOCHHUE  OOyYarOIIUMUCS
o0pa3oBaTebHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTa HAaXOXKJICHHUS
00yJarommxcs.

OnexkTpoHHas HGOPMAIIMOHHO-00pa30BaTeIbHas Cpeia 00eCIIeUnBAET:

a) IOCTYI K y4eOHBIM IJIaHaM, padOouyuM IporpaMmam JTUCHUILIUH (MOTyJIei),
MIPAKTUK, AJIEKTPOHHBIM YUYE€OHBIM H3JaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pabOurX MporpaMMax JUCIUTUINH (MOyJIei ), MPaKTHK;

0) dbopMupoBaHHE >3JIEKTPOHHOIO IMOPTHOIHNO OOYUAOIIETOCs, B TOM YHCIIEC
COXpaHEHHE €r0 PadOoT M OLICHOK 3a 3T PaOOTHI;

B) (Qukcammo  xoma  o0pa3oBaTeNBHOTO  Mporiecca,  Pe3yJbTaToOB
IPOMEKYTOUHOM aTTECTAIMK U PE3YIbTaTOB OCBOCHUS MPOTPaMMEI OaKaaBpHara;

I') NpOBEJEeHUE YUEOHBIX 3aHATHI, MPOUEAYP OLEHKHU pe3yJbTaTOB 00y4YEeHUS,
peanu3aiys KOTOPBIX MPEIyCMOTPEHA C MPUMEHEHHUEM >JIEKTPOHHOTO OO0ydeHUS,
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHIA;

1) B3aUMOJICHCTBUE MKy YUYaCTHUKAMH 0Opa30BaTEIIBHOTO IMPOIecca, B TOM
YHUCJI€ CUHXPOHHOE W (WJIM) ACMHXPOHHOE B3aMMOJEHUCTBUSI TMOCPEJICTBOM CETH
«HTEpHETY.
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OYHKITMOHUPOBAHUE DIIEKTPOHHOU MHGOPMAIIMOHHO-00pa30BaTEIbHON CPeIbl
o0ecrnieunBaeTcs COOTBETCTBYIOILIUMU CpelCcTBaMu UH(GOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWM W  KBanudukamuednr  paOOTHHKOB, €€
UCTIOIB3YIONINX U MOJACP>KUBAIOIIHX.

OYHKIIMOHUPOBAHUE AJIEKTPOHHON MH(OPMALMOHHO-00pa30BaTENbHON Cpebl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannu.

OcHoBubIMU cocTaBsitomumu DMOC punuana sSBISIOTCS:

a) calT UWHCTUTYTa B ceTu VHTepHET, pacmoIOKEHHBIM M0 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopsiii 06ecrieunBaert:

- Joctyn oOydaromuxcs K Y4YeOHBIM IUTaHaM, pabouMM MporpaMMaM
TUCIUIUIMH, TMPAaKTUK, K M3JaHUSM DJICKTPOHHBIX OHOIMOTEUHBIX CHCTEM,
AJIEKTPOHHBIM HMH(POPMALIMOHHBIM U 00pa3oBaTeIbHBIM pEcypcaM, yKa3aHHBIX B
pabounx mporpammax (pasmensl caiita «CBemeHus 00 oOpazoBarenbHOMN
OpraHU3alUN»);

- nH(opmMupoBaHre 00yUaIOIUXCs 000 BCEX M3MEHEHUSIX YU4eOHOTO Mmporiecca
(HOBOCTHasl JIEHTA CaiiTa, JIEHTa aHOHCOB);

- B3aUMOJCHMCTBHE MEXIy Y4YaCTHHKaMU 00pa30oBaTENbHOTO Ipoliecca
(moxpaszensl caiita «3aaaTh BOIPOC AUPEKTOPY»);

0) oduuuanbHBIE 3JIEKTPOHHBIE aApeca MOAPA3JEIECHUNH U COTPYIHUKOB
UHCTUTYTa ¢ SHaekc-nomeHoM (@polytech2l.ru (cnMCOK KOHTaKTHBIX JIaHHBIX
nojpasneneHuil @unnana pa3MelleH Ha oduuuanbHOM caiite Punmana B paszelne
«KOHTaKTB», CIHUCKH KOHTAKTHBIX  O(DHIMATBHBIX  AJIIEKTPOHHBIX  JIaHHBIX
npernoaaBareneii  pasmemeHsl B moapasaenax  «Kademper») obecmeunBaror
B3aMMOJICHCTBHE MEXK]Iy YYACTHUKAMH 00pa30BaTEIbHOTO MPOIIECCa;

B) JUYHBIM KaOuHeT oOydaromierocst (moprdonano) (BXoJ B JUYHBINA KaOUHET
pa3MelieH Ha odunuansHoM caiite Ounnana B paszaene «CTyIeHTy» Tojpasjese
«OnexTpoHHass WHMOPMAIMOHHO-00pa3oBaTebHas Cpela») BKIIOYaeT B cebd
nopTdoanuo  CTYJIEHTa, JJIEKTPOHHbIE BEAOMOCTH, PEUTHUHI  CTYJIEHTOB U
o0ecreunBaer:

- ¢uKkcaruio xoaa o0pa3zoBaTEIHLHOTO MPOIIecca, Pe3yIbTaTOB MIPOMEKYTOUHOM
aTTeCTallMu U Pe3yIbTaTOB OCBOCHUS 00PA30BATEIbHBIX MPOTPaMM 00yUaIOLTUMHUCH,

- (popmupoBaHUE SIEKTPOHHOTO MOPTQPOINO OOYUAIOIIETOCs, B TOM YHUCIE C
coxpaHeHHue paboT 00yUaroIIerocs, peleH31i U OLIEHOK Ha 3TH padoThI,

I) DJIGKTPOHHBbIE OWOJMOTEKH, BKIIOYAIONIME JJICKTPOHHBIE KaTaJIOTH,
MIOJTHOTEKCTOBBIE IOKYMEHTHI M 00ECTIeUNBAIOIINE JOCTYM K Y4eOHO-METOAMYECKUM
MaTepuaiam, BBIITYCKHBIM KBaJM(UKAIIMOHHBIM paboTaM H T.J.:

Yebokcapckoro uHcTuTyTa (Punuana) - <K MPBUCy»

1) 3IEKTpOHHO-O0MOMMoTeunble cuctemMbl (OBC), BKIItOUarOMMe 31EKTPOHHBIN
KaTaJjor ¥ MOJIHOTEKCTOBBIE IOKYMEHTHI:

- ObC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas mnatdopma FOpaitt - https://urait.ru

- IPR SMART -https://www.iprbookshop.ru/

€) mwiardopma G poBOro o0pa3oBaHUsA [TonuTexa -
https://Ims.mospolytech.ru/

&) cucTeMa « AHTUILIaruary -https://www.antiplagiat.ru/
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3) cucrtema dJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTOO00pOT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oM DnekrpoHHbiil nekaHat» (MOCKOBCKHi
MOJINTEXHUYECKUY YHUBEPCUTET) oOecrieunBaeT (UKCAIUIO0 X0/1a 00pa30BaTEIIbHOTO
npouecca, pe3ysibTaToB IMPOMEXYTOYHOW aTTeCTallUd U PE3yJbTaTOB OCBOCHHUS
00pa3oBaTEIbHBIX MPOrpaMM 00YUYaIOITUMUCS;

k) cucrema «POLYTECH systems» o0ecneuuBaeT uHGOPMAIMOHHOE,
JOKYMEHTAIbHOE  aBTOMATH3UPOBAHHOE  COINPOBOXKJECHHUE  00pa3oBaTEIbHOTO
nporecca;

) cucrema «AOUTYpUCHTY obecrieunBaeT JIOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKIEHNE PAOOThI MPUEMHON KOMHUCCHUHU.

8. IlepeyeHbp OCHOBHOW M [ONMOJHHUTEJIbLHOM Y4eOHOI JIMTEpPaTyphl,
HEe00X0AMMOi1 17151 0CBOCHUS TMCUHUILIMHBI

OcHoOBHas auTeparypa
1. Pocun, U.B. Xwumwus: yueOHuk u mnpaktukym s By3oB/ U. B. Pocun,

JI. . Tomuna, C. H. ComoBseB. — MockBa : WMzparensctBo IOpaiit, 2025. —
328 c. — (Bwiciiee oOpazoBanue). — ISBN 978-5-534-15973-8. — Tekct
anekTpoHHbIt //  OOpazoBarenbHas 1natdopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/580188.

2. Xumus : yueOHuk s By3oB/ FO. A. JleGenes, I'. H. ®anees, A. M. ['ony06es,
B. H. lllanoBan ; mox obmewt penakuuein I'. H. ®aneea. — 2-e¢ uzz., nepepad. u
non. — Mockpa : UznmarensctBo  FOpaiit, 2024.— 431 c.— (Briciiee
obpazoBanue). — ISBN 978-5-534-02453-1. — TekcTt : DdJIEKTPOHHBIA //
O6pazoBatenbHas miatdopma FOpait [caiit]. — URL: https://urait.ru/bcode/536017.
3. MaprteiHoBa, T. B. Xumus : yueOHuK u paktukyMm ais By3oB / T. B. MapTeiHoBa,
U. B. Apramonosa, E. b. 'onynos ; nox obmie#t penakmueit T. B. MapTeiHOBOH. —
2-e u3a., uctp. u gon. — Mocksa : M3garensctBo FOpaiit, 2023. — 368 c. —
(Beicmiee obOpazoBanue). — ISBN 978-5-534-09668-2. — TekcT : 37IeKTpOHHBIH //
O6pa3oBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511370.
4. Xumusg 5ieMeHTOB: yueOHMK i By3oB/ O.T.Oranecsn, B. A.Ilonkos,
JI. . lepbakoBa, A.K. bpens. — 2-e wusn., mnepepad. u nomn. — Mocksa :
NzparensctBo FOpaiit, 2024. — 316 c. — (Briciiee oOpazoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anekTpoHHbidi // OOpa3zoBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/538694.

JlonmotHUTENEHAS JUTCPATYPA

1. 3aiiues, O. C. Xumus. JlabopaTopHbIil MPakTUKYyM M COOpPHUK 3ajad : yuyeOHOe

nocobue mnsa By3oB/ O. C. 3aiineB. — Mocksa : U3gatensctBo Opaiit, 2025. —
202 c.— (Beicmiee ob6pasoBanme). — ISBN 978-5-9916-4106-7. — Texkct
anekTpoHHbit  //  OOpa3oBarenpHast 1iatdopma IOpaittr [caiit]. — URL:

https://urait.ru/bcode/560601.

2. OneitnukoB, H. H. Xumus. AnaroputMsl perieHust 3aJad M TECTHI : ydeOHOE
nocobue st cpemHero mnpodeccuoHambHOro obpaszoBanmsi/ H. H. OnmeliHukoB,
I'. IT. MypaBseBa. — 3-e¢ u3n., ucnp. u jpon. — Mocksa : U3parensctBo IOpaiir,
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https://urait.ru/bcode/511370

2025. — 249 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
— Texcr : anexkrponHsiii // O6pa3oBarenbHas miuatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/562542.

3. MaptsinoBa, T. B. Xumus : yueOHuK u npaktukym ass By3os / T. B. MapteiHoBa,
. B. Apramonosa, E. b. 'onyHnoB ; mox ob6meit pemakmueit T. B. MapTeiHOBO#. —
2-e u3n., ucnp. u gon. — Mocksa : M3parensctBo [Opaitr, 2024. — 368 c. —
(Beiciiee o6pazoBanue). — ISBN 978-5-534-09668-2. — TeKCT : 3IEKTpOHHBIN //
O6pazoBarenbHas maatdopma FOpait [caiiT]. — URL: https://urait.ru/bcode/536421.
4. T'enbpman, M. U. Xumus : yueOHuk ans By3oB / M. W. I'enbpman, B. IL
KOctpatoB. — 5-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2025. — 476 ¢. — ISBN
978-5-507-52360-3. — TekcT : AneKTpOHHBIN // JIaHb : 3JEKTPOHHO-OMOIMOTEeUHAS
cuctema. — URL: https://e.lanbook.com/book/448712

Ilepronvka
1. Kypnan «ApxXuTEeKTypa W CTpPOUTENBLCTBO Poccum»: exexkBapTaabHBII
HAay4YHO-IIPAKTUYECKUM W  KYJbTYPHO-NIPOCBETUTENbCKUM  xypHan . . URL:

https://asrmag.ru. - TEeKCT : 2IEKTPOHHBI.

9. IlpogeccuonanbHbie 0a3bl AAHHBIX U HH(POPMALMOHHO-CIIPABOYHbIEC

CHUCTEMBI
IIpodeccuonanpHast 6a3a 1aHHBIX U Wudopmanus o npaBe COOCTBEHHOCTH
1MH(OPMaLIMOHHO-CIPABOYHbIE CHCTEMBbI (pEeKBU3UTHI JOTOBOPA)

CoBepI11eHCTBOBaHUE o0Opa3oBaHUs U
MH)XEHEPHOW JIeSITeIbHOCTH BO BCEX HX
NPOSIBJIICHUSX, OTHOCSIIUXCS K Yy4eOHOMY,

Hay4YHOMY u TCXHOJIOTHUYICCKOMY
HaIlpaBJICHUAM, BKJIrO4as IMPOLCCChI
nperoaaBaHus, KOHCYJIbTUPOBAHMA,

UCCIICIOBaHMsI, pa3pabOTKU  HMHKCHEPHBIX
peIICHMIA, BKIIOYas HETEra3oByIl OTPacib,
TpaHcepa TEXHOJIOTUH, OKa3aHUs ITUPOKOTO
CIIeKTpa 00pa30BaTEIbHBIX YCIIyT,
obOecrneueHUs CBsI3ell C OOIIECCTBEHHOCTHIO,
MPOM3BOJICTBOM, HAyKOW W HHTErpallid B
MEXIYHApPOJAHOE  HaydyHO-00pa30BaTEIbHOE

Accornuanus uHxeHepHoro obpaszoBanus Poccun
http://www.ac-raee.ru/

MIPOCTPAHCTBO.
CBOOOIHBIN TOCTYII

Hayunas AJICKTPOHHAS OonbImoTeKa
eLIBRARY.RU - »3r0o kpynHeWmmit
pOCCUMCKHI nH(pOpMaITMOHHO-

aHAJIMTUYECKUI mopTan B 00JacTH HayKw,
TEXHOJIOTUM, MEAULUHBI M 00pa30BaHus,

Hay4Has dJeKTpoHHas oubmmoreka Elibrary coZiepKaluii pedepaTsl U MOJHBIE TEKCTHI
http://elibrary.ru/ Oonmee 26 MIH HAydHBIX CTaTed ©

myOJIMKaIMi, B TOM YHCIE D3JIEKTPOHHBIE
Bepcun Oosee 5600 pOCCHUHCKHMX HAy4HO-
TEXHUYECKHUX JKYPHAJIOB, U3 KOTOPBIX Ooee
4800 >KkypHaJOB B OTKPBITOM JOCTYIE
CBOOOIHBIN JOCTYII

38



https://urait.ru/bcode/536421
https://asrmag.ru
http://www.ac-raee.ru/
http://elibrary.ru/

[Tpodeccrnonanshas 6a3a TaHHBIX U
UH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(PEKBHU3HTHI IOTOBOPA)

BecrimatHasi 2yieKTpoHHAas OHMONMOTEKAa OHIIANH
"EquHoe okHO K 00pa3zoBaTeNbHBIM pecypcam’ Iis
CTYJEHTOB U IpernojaBaTeieil; KaTajlor CCbUIOK Ha
UHTEPHET-PECypChI

o0pa3oBareibHbIC
(http://Window.edu.ru)

Lensro CO3aHusd nH()OPMAITMOHHON
cucreMmbl "EquHoe OKHO jJocTyma K
o0pa3oBaTeJIbHbIM pecypcam"' HC

"EnuHoe okHO ') sBigeTcs oOecrieueHue
CBOOOJHOTO JIOCTyNa K HWHTETPaIbHOMY
KaTaJiory  oOpa3oBaTelbHBIX  HMHTEPHET-
pPECypcoB H K DJICKTPOHHOM OHOIMOTEKE
y4e0HO-METOIMYECKUX  MaTepuanoB s
o01rero u podeCCHOHATIBEHOTO
o0pa3oBaHUsL. DneKTpoHHas
OnOMMOTEKA ABJISACTCSI  KPYyMHEHITIUM B
POCCUIICKOM CEerMeHTe HNHurepHera
XPaHWIUIIEM  TIOJTHOTEKCTOBBIX  BEpPCHM
Y4EeOHBIX, y4e0HO-METOTUIECKUX u
HAayYHBIX  MaTepHAIOB C  OTKPBITHIM
noctynoMm. bubanoreka conepxur Oonee
30 000 maTtepuanoB, HICTOYHUKAMH KOTOPBIX
ABIISIIOTCS ©0JIee TPEXCOT POCCUICKUX BY30B
U Jpyrux o0pa3oBaTeNbHBIX W HAYYHBIX
YUpEKIACHUH. OcHoBy HarOJHEHUs
OMOIMOTEKH  COCTaBISIIOT  DJIEKTPOHHBIE
BEpPCUU Y4eOHO-METOINYECKUX MaTepHalloB,
MOJTOTOBJICHHBIE B BYy3aX, MPOIIEAIINE
peLIeH3UpPOBaHUE M PEKOMEHJOBAaHHBIE K
UCIIOJIb30BAaHUIO COBETaMHM  (DaKyJIbTETOB,
y4e0HO-METOIMYECKUMU  KOMUCCHSIMH U
JIPYyTAMHU BY30BCKHMU CTPYKTYpaMH,
OCYIIECTBIISIOUIMMUA ~ KOHTPOJIb  y4eOHO-
METOINYESCKOMN NeITeIILHOCTH.

CB0oOOAHBIN JOCTYII

denepanbHbI rnopTan
oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — http://www.edu.ru

«Poccuiickoe

denepanbHbIA nopran «Poccuiickoe
o0pa3oBaHHWe» — YHHUKAIbHBI WHTEPHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.

ExxenHeBHO MyONUKyeT caMble aKTyajlbHbBIS
HOBOCTH, AHOHCBI COOBITHH,
nH(pOpPMaIMOHHBIE MaTepuabl TUIS
IIUPOKOTO Kpyra 4urareici. EsxeHenenbHO
Ha TOpTaJieé Pa3MEMIAIOTCs JKCKIIO3HBHBIC

MaTcpuraibl, HWHTCPBBIO C BCAyHIUMU
crienuajaiucraMu — negaroramMu,
IICUXO0JIoOTaMH, YUYCHBIMH, PCIOPTAXU U

aHAJIUTUYECKUE CTaThU.
YuraTenu morydaroT J0CTyl K HOpMaTHBHO-
npaBoBoi 0a3ze cdepbl 00pa3oBaHUs, OHH
MOTYT TIOJB30BATHCS CAMBIMH Pa3JIMIHBIMH
MOJIE3HBIMU CEPBUCAMU — TaKUMH, KakK
OHJIAWH-TECTUPOBAHHE, OTIPOCHI o
aKTyaJbHbIM TEMaM U T.[.
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http://window.edu.ru/library
http://window.edu.ru/library
http://www.edu.ru/

HasBanue CoxkpaiénHoe OpraHu3aluoHHO- Otpacnb OdunmanbHbIi
OpraHu3aIuu Ha3BaHUE npaBoBas Gopma (oGmacTh cauT
JIeITEIIHHOCTH)
Acconunanus ACP HEKOMMepUecKast CrpoutenbctBo | https://dic.academ
cTpoutenen o0IIIecTBEHHASI OPTAHU3 ic.ru/
Poccun aIys, 00beIMHAIOIAS dic.nsf/ruwiki/173
BEAYIIUX MPEICTABUTE 4862
nen
CTPOUTEIBHON OTPACIIH
Y CMEXHBIX C HEW oTpac
neu
Acconmanus HEKOMMepUecKast CrpoutenbcTtBo | cheb.ruyothers/sro
"YyBanickoe oO01IecTBEHHAS , 11k.html
o0beAMHEHNE OpraHu3aIus MIPOEKTUPOBAHU
MIPOEKTUPOBIIIN €, U3bICKaHUsI
KOB"
Hamuonansuoe | HOOCTPOM | HekomMepueckast CrtpourensctBo | https://ru.wikipedi
00bEeTMHEHNE oOmiecTBEeHHAs! OpraHu3 a.org/wiki/
cTpouTenen anus
Acconmanus HOIIPU3 HEKOMMepUecKast [IpoexktupoBan | nopriz.ru
«HarmmonansHo oO1IecTBEHHAs OPTaHU3 | Ue, U3bICKaHUS
e o0beIMHEeHne anus
MIPOEKTUPOBIIH
KOB "
U3bICKATENe»

10. IIporpammuoe o0OecneyeHue  (IMUEH3HMOHHOE W CBOOOJHO
paCHpOCTpaHSIeMOC), HCIIOJb3YEMO€ TIPH OCYHIECTBJICHMUHA 06p330B3TeJILHOFO
npoiecca

HNudopmanus o npase

COOCTBEHHOCTH (PEKBU3UTHI
Aynuropus [Iporpammuoe obecrieueHne
JIOTOBOpA, HOMED JHIICH3UH U
T.J.)
Ne 1016 YueOnas ayauropus Windows 7OLPNLAcdme ig;ﬁiﬁﬁi&f&%ﬁ&ojfoﬁﬂ;
JUISL  IPOBEZCHUS  yYCOHBIX 01.09.16 (GeccpouHas TUIEH3MS)
3aHATUN BCEX BUJIOB,
PEIyCMOTPEHHBIX Kaspersky Endpoint Security s CyONUIIeH3HOHHEIH JJOTOBOP
IPOrpaMMoii CpeIHero 61/11'31-'16021 — Pacumpenssrit Russian Ne977 1049.EI1/25 ot 10.12.2025
MPO(ECCHOHATHHOTO Edltlog. 150-249 Node 2 year
Educational Renewal License

oOpa3oBanus/0akanaBpuaTa/
crieruanurera/ 'Yandex Opaysep CB00OOJHOE PAaCIPOCTPaHIEMOE
MarucTparypbl, OCHAallleHHAas nporpaMmmHoe obecriedeHue (beccpounas
000py1I0BaHHEM u JHLIEH3HS)
TOXHUACCKUMI — CPEACTBAMH\ 11y Tlorosop Ne2/2026 (091_168.EI1/26) ot
00y4eHusi, COCTaB KOTOPBIX 7.03.2026
ompenensercss B pabouux
IporpamMmax JUCHUILIUH|Gimp CBOOOJTHO PACIIPOCTPAHIEMOE
(Momyeit) nporpaMMmHoe obecrnieuenue (6eccpounas
Kabuner XUMUH u IMILCH3H)
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https://dic.academic.ru/dic.nsf/ruwiki/22907
https://dic.academic.ru/dic.nsf/ruwiki/22907
https://dic.academic.ru/
https://dic.academic.ru/
https://cheb.ru/others/sro11k.html
https://cheb.ru/others/sro11k.html
https://dic.academic.ru/dic.nsf/ruwiki/22907
https://dic.academic.ru/dic.nsf/ruwiki/22907
https://ru.wikipedia.org/wiki/
https://ru.wikipedia.org/wiki/
https://dic.academic.ru/dic.nsf/ruwiki/22907
https://dic.academic.ru/dic.nsf/ruwiki/22907

MaTepUaOBEICHHUS Microsoft Office Standard HOMEp JHIEeH3UU-42661846 ot
2007(Microsoft DreamSpark Premium  |30.08.2007) ¢ qorcoryiaiieHusMu OT
Electronic Software Delivery Academic [29.04.14 u 01.09.16 (6eccpounas

(Microsoft Open License ITHLICH3HST)
Pascal ABC CBOOOJTHO PACIPOCTPAHIEMOE
porpamMMHOe obecrieucHue (OeccpodnHast
TTUTICH3HS)
Kaspersky Endpoint Security mis CyOnuIeH3nOHHBINA JOTOBOP
6msneca — Pacmpennsrii Russian Ne977 1049.EI1/25 ot 10.12.2025
Edition. 150-249 Node 2 year
Educational Renewal License
Windows 7 OLPNLAcdmc norosop NeJI03 ot 30.05.2012) ¢

norcornamenusiMu ot 29.04.14 u
01.09.16
(OeccpouHast TUIICH3S)

Ne 1126 [Momemenue st AdobeReader

CaMOCTOSITEIbHON pabOThI
00yJaronmxcs

CBOOO/IHO pacrpocTpaHsieMoe
MPOrpaMMHOE 00eCIeYeHUE
(6eccpounast TUIICH3HS)

Iapant- cripaBouno-mipaBoBas cuctema | JJoroBop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep CBOOO/IHO PacIpoCTpaHsieMoe
NporpaMMHOE 00ecrieYeHue
(OeccpouHast TUIICH3HS)

Microsoft Office Standard HOMED JHLEH3UN-42661846 ot

2007(Microsoft DreamSpark Premium | 30.08.2007) ¢ noncornameHusMu OT

Electronic Software Delivery 29.04.14 1 01.09.16 (6eccpounas

Academic (Microsoft Open License JIUTICH3M )

MTC Jlunk Horosop Ne2/2026 (091_168.EI1/26) ot
27.03.2026

AIMP 0TEYEeCTBEHHOE CBOOOIHO

pacnpocTpaHseMoe IPOrpaMMHOe
obecnieucHue (OecCpOUHAs JTUIICH3U )

11. MaTepuaibHO-TeXHHYECKOE o0ecriedeHue TUCIUIIIMHBI

Tun u HOMEP IMMOMCIICHUS

[TepeueHb OCHOBHOTO 00OPYIOBAHHS U TEXHHUECKUX
CPEACTB O0yUCHUS

YyeOHass ayauTopusl JUIsi POBEICHUS
y4eOHBIX 3aHSITUR BCEX BUJIOB,
NPEAYCMOTPEHHBIX TIPOrPAMMOI CPETHETO
podeCcCHOHATTLHOTO
oOpa3oBanwusi/0akanaBpuaTa/
crieruannTeTa/ MarucTparypebl,
OCHAIlIeHHAas 00opyI0BaHUEM "
TEXHHUYCCKUMHU  CPEACTBAMH  OOY4YCHHS,
COCTaB KOTOPBIX OMpEACISIeTCs] B pabouux

OOopynoBaHue: KOMIUIEKT MeOenu sl y4eOHOTo
npoliecca; 10cka yueOHast; CTeH b

TexHuuyeckue cpeacTBa OOy4YeHHUS: KOMIIbIOTEpHas
TEXHUKA; MYJIbTUMEIUIHOE o0opyioBaHue
(mpoexTop, 9KpaH); KOMIUIEKT  JabopaTopHOro
000py10BaHHUs IO AUCLUILINHE
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nporpaMmmax JUCHUILUIUH (MOAYJIEH)
KabuneT xuMun 1 MaTepraIoBeICHUS
Ne 1016 (Hebokcapsl, yia. K.Mapkca, 1.60)

OOopyoBaHHE: KOMIUIGKT MeOenu Juisi y4eOHOro
npoiiecca;

TexHuueckue cpeincTBa OOYYEHUS: KOMITBIOTEpHAs
TEXHHKAa C BO3MOXHOCTHIO TIOJKIIOYCHHS K CETH
«UHTepHer» W obOecriedeHMeM ~ JocTyna B
ANIEKTPOHHYI0  HH(POPMAIIMOHHO-00pa30BaTEIBHYIO
cpeny ununana

ITomemenue IS CaMOCTOSITEIIbHOM
paboThl 00yJarOITUXCs

Ne 1126 (r. YeOokcapsl, yn. K.Mapkca,
60)

12. MeToauyeckne YyKazaHus Jias  00y4awllerocss IO OCBOCHHIO
AUCUMILTHHBI

Memoouueckue ykazanusa 011 3aHAMUL 1EKYUOHHO20 MUNA

B xome JeKUMOHHBIX 3aHATUH  oOywaromemycsi HeoOXOJUMO BECTH
KOHCIIEKTUPOBAaHWE Yy4YeOHOro Marepuasia, oOpaijaTh BHHMAHHE Ha KaTerOpuH,
(bOopMyYIIMPOBKH, PACKPBIBAIOIINE COJEPKAaHUE TEX UM UHBIX SBJICHUN U MPOIIECCOB,
Hay4HbIE BBIBOJBI U MPAKTUYECKHE PEKOMEHIALINH.

Heobxoaumo 3agaBaTh MpEnoJiaBaTeNli0o YTOUHSIONIME BOMPOCHI C IIEJIBIO
YSICHEHHUS TEOPETUYECKUX TIOJOXKEHUM, pa3pelieHuss CHOPHBIX  CUTYyaluu.
[lenecoobpa3no mopabaTbiBaTh CBOW  KOHCIEKT JIKI[MU, Jieflas B  HEM
COOTBETCTBYIOIIME 3allUCM W3 OCHOBHOM U JIONOJIHUTEIBHOW JIMTEPATYPHI,
PEKOMEHJIOBAaHHOM TMpernojilaBaresieM M TPEeIyCMOTPEHHON y4eOHON mporpaMmMoit
JTUCUUTUIAHBI.

Memoouueckue ykazanusa 011 3AHAMUN CEMUHAPCKO20 (NPAKMU4ecKozo)
muna.

[IpakTuyeckue 3aHATHUS MO3BOJSIOT Pa3BUBATh Y 00YUaIOIIETOCS TBOPYECKOE
TEOPETUYECKOE MBIIIJICHUE, YMEHHUE CaMOCTOSITEIbHO HW3y4daTh JIUTEpaTypy,
aHAJM3UPOBATh MPAKTUKY; y4aT 4eTKO (POPMYJIUPOBATH MBICIIb, BECTU JUCKYCCHIO, TO
€CTh HMMEIOT HCKIIOYHMTEIPHO Ba)XHOE 3HAYCHUE B PA3BUTHU CAMOCTOSATEIIBHOTO
MBIIICHHUS.

[ToaroroBka K NpakTUYECKOMY 3aHATHIO BKJIIOYaeT JBa 3Tana. Ha mepBom
sTane oO0ydarluiics TIJIAaHUPYET CBOIO CaMOCTOATENbHYI0 pPaboTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJlaHus Ha CaMOCTOATEIBHYIO padoTy; MoAOOp OCHOBHOW H
JOTIOJTHUTENIPHOW ~ JINTEPATyphbl; COCTaBlieHWE TIUIaHa padoThl, B  KOTOPOM
ONPENEIIAIOTCS OCHOBHBIE MYHKTHI MPEACTOsIIEeH moAroToBku. CocTaBlieHHE IUIaHa
JTUCITUTUTMHUPYET U TIOBBIIIIAET OPraHN30BaHHOCTH B paboTe.

BTopoii sTan BKItOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHSTHIO, KOTOpas
HAYMHAETCSI C M3Yy4YCHUsI OCHOBHOW U JOMOJHUTENIbHOU mnuTepaTypbl. Ocoboe
BHHMAaHUE MPU FTOM HEOOXOJUMO OOpaTUTh HA COJIEPKAHHWE OCHOBHBIX IMOJIOKEHUI
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (DaKTOB, YSACHEHUE MPAKTUUECKOTO MPHIOKECHUS
paccMaTpUBaeMbIX TEOPETHUYECKUX BOMPOCOB. Jlanee ciemyer MOoAroTOBUTH TE3UCHI
JUIS. BBICTYIUIGHHM IO BCEM YYEOHBIM BOIPOCAaM, BBIHOCUMBIM Ha MPaKTHYECKOE
3aHATHE WM [0 TeME, BBIHECEHHOM Ha JUCKYCCHUIO (KPYIJIBIA CTOJI), TPOIyMaTh
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OpPUMEPHl C IEJIbI0 OOECIEYeHUs] TECHOM CBSI3M M3y4aeMOM TEMBI C peaabHOU
KU3HBIO.

l'oToBsCh K AOKJIAMy WU BBICTYIUICHHIO B paMKaX HHTEPAKTHUBHON (DOPMBI
(IMCKyccHst, KPYTIBIA CTOM), IPU HEOOXOIUMOCTH CIEAYET OOPATUTHCS 32 TIOMOIIHIO
K [IPENO0/IaBaTelo.

Memoouueckue yKkazanusa K camocmoameibHoi padbome.

CamocrosiTenbHas pabota oOydaromierocs SBIJISIETCSI OCHOBHBIM CPEIACTBOM
OBJIaJICHUSI YYEOHBIM MATEPHAIIOM BO BpeMsi, CBOOOHOE OT 00s13aTENIbHBIX YUEOHBIX
3aHsATUM. CamocTosiTenbHass paboTa O0O0ydarIIerocss Haja YCBOEGHHEM Y4eOHOTO
MaTepualia 1o Yy4eOHOM MAMCIMUIUIMHE MOET BBINOJIHATHCS B OUOIHMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KIACCaX, a TAKXKE B JIOMAITHUX
ycinoBusx. CopepkaHue M KOJIMYECTBO CaMOCTOSITENIbHOM PabOThl 00yYaroerocs
onpeensieTcss y4eOHOW MPOrpaMMon JUCIUIUIMHBI, METOJIMYECKUMH MaTepualamH,
NPaKTUYECKUMHU 33JJaHUSIMU U YKa3aHUSAMU ITPENOAaBaTEIs.

Camocmosamenvnan padoma ¢ ayOumopHoe 6pems MoHcem GKAI0UaAMmb:

1) koHCcnekTupoBaHUE (COCTaBIECHUE TE3UCOB) JEKIIHII;

2) BBITIOJIHEHHE KOHTPOJIBHBIX padoT;

3) peuieHue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJIUYECKON JTUTEPATYPOI;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU AKTAMMU;

6) BBICTYIUICHHUA C JOKJIaJaMH, COOOLIEHUSIMHA Ha CEMUHAPCKUX 3aHATHUSAX;

7) 3ammTy BBINOJHEHHBIX PadoT;

8) ydacTue B OINEpaTUBHOM (TEKyIIEM) OMNPOCE IO OTACIbHBIM TeMaM
U3y4aeMoU TMCUHUILIUHBI;

9) ydactue B coOeceqoBaHUSX, JEIOBBIX (POJIEBBIX) HUIpPax, TUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOHPEPESHITUSX;

10) yyactue B TECTUPOBAHUU U OP.

Camocmosamenvnan padboma 60 6HeAYOUMOPHOE 6PEMA MOMHCEM COCMOAMDb
u3:

1) moBTOpeHuUs JIEKIMOHHOI'O MaTepHaa;

2) MOJArOTOBKU K MIPAKTUUYECKUM 3aHSATHUSIM;

3) u3ydeHus yueOHOU M HaAyYHOU JTUTEPATYPHI;

4) wn3yuyeHuss HOPMATUBHBIX NPABOBBIX AaKTOB (B T.4. B 3JIEKTPOHHBIX 0Oazax
JAHHBIX );

5) pemieHus 3a7a4, U UHBIX MIPAKTUUECKUX 3aTaHUI

6) MOArOTOBKHU K KOHTPOJIbHBIM paboTaM, TECTUPOBAHUIO U T.J1.;

7) TOATOTOBKH K MPAKTUYECKHUM 3aHSATUAM YCTHBIX JOKJIaI0B (COOOIIeHMH);

8) moaroTtoBKM pedepaTtoB, 3¢C€ U HHBIX WHIUBUIYAIbHBIX MHUCHhMEHHBIX
paboT 1o 33JJaHUIO0 MPEIOIaBaTels,

9) BBIIOJIHEHUS KYPCOBBIX pabOT, IPEIYCMOTPEHHBIX YIECOHBIM IIJIAHOM;

10) BBITIOJTHEHUS BBIITYCKHBIX KBATU(DUKAITMOHHBIX padOT H JIp.

11) Beieniennst HanboJiee CIOKHBIX U TIPOOJIEMHBIX BOMPOCOB IO HM3y4daeMOM
TeMEe, TMOJy4YeHUE pPa3bACHEHUH U PEKOMEHAAIMHd MO JaHHBIM BOIpocaM C
PEenoJaBaTeasiMUA Ha KOHCYJIbTALMSX.
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12) npoBenieHHsT CaMOKOHTPOJISI MYTEM OTBETOB Ha BONPOCHI TEKYILETO
KOHTPOJISI 3HAHWUM, PEIICHUSI TPEJCTABICHHBIX B y4eOHO-METOJUYECKUX MaTepraax
kadenpsl 3amay, TECTOB, HamucaHus pedepaToB U 3CCE MO OTIACIHHBIM BOIPOCAM
M3y4a€MOUN TEMBI.

Texyuuii KOHTPOJIb OCYIIECTBIISIETCS B (DOPME YCTHBIX, TECTOBBIX OIMPOCOB,
JIOKJIAJI0B, TBOPUYECKUX 3aTaHUH.

B ciyuae npomnyCkoB 3aHSITUH, HATWYUS UHAUBUYyaTbHOTO rpaduka 00ydeHUs
U JUISl 3aKpEIUICHUS MPAaKTUYECKUX HABBIKOB CTYJACHTAaM MOTYT OBITh BBIJAHbI
TUIOBBIC WHAWBUIyaJbHBIE 3aJlaHUsl, KOTOPbIE€ JOKHBI OBITH CHAHBI B
YCTaHOBJICHHBIN TMpernogaBaTesieM CPOoK.

13. OcoGenHOCTH peanM3auMy JMCHUIUVIMHBI JJI WHBAJIUIOB M JMI C
OrpaHNYeHHBIMHU BO3MOKHOCTSIMU 310POBbSI

OOyueHue Mo AUCHMIUIMHE «XUMHS» WHBAIUIOB W JIUI C OTPAaHUYECHHBIMU
BO3MOXHOCTSIMU 3710pOBbs (1aniee OB3) ocymiecTBisieTcs: mpernoiaBaresieM ¢ y4eTOM
O0COOEHHOCTEN NCUXO(PU3NYECKOTO PA3BUTHS, WMHAMBHUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHUS 37J0POBbsI TAKMX 00yYarOIIHUXCSl.

JI71st CTyIGHTOB C HApYIICHUSIMU OMOPHO-ABUTaTeNbHON QyHKIMu u ¢ OB3 mo
CIIyXy HpelyCMaTpPUBAETCS CONPOBOKIEHUE JIEKIMI W MNPAKTHYECKUX 3aHATHHA
MYJIbTUMEIUUHBIMU CPEACTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

nsa crygentoB ¢ OB3 1o 3peHHMIO MpeayCMaTpUBAECTCS IMPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTAaTOYHOTO 3pEHMs, a TaKXKe MpeayCMOTpeHa
BO3MOXHOCTb pa3pabOTKU ayAMOMaTepUaoB.

[To mucuunnuHe «XuMus» OOydYeHHE WHBAIUIOB U JIMI[ C OIPAHMYECHHBIMHU
BO3MOKHOCTSIMU 3JI0POBbSI MOJKET OCYLIECTBIIATHCS KaK B ayJIUTOPUU, TaK U C
UCIIOJIb30BAHUEM  DJICKTPOHHOW  MH(POPMAIMOHHO-00Pa30BaTEIbHOM  CpEIbl,
00pa3oBaTeNbpHOTO OpTaja U JIEKTPOHHOM MOYTHI.
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JINCT AOIIOJHEHUN U UI3SMEHEHNI

paboueit mporpaMMbl JUCITUTUTMHBI

PabGouas mporpamMma JUCHMIUIMHBI _PAaccCMOTpeHa, 0O0CYXKJIeHa M 0j00peHa Juis
ucrionHeHus B 2026-2027 y4eOGHOM ToJly Ha 3aceiaHuu Kadeapol, mpoTokoa Ne 9 ot

«22» mag 2026r.

BHeceHbl OONONHEHHWS WM W3MEHEHWS B YacTH aKTYAJIW3AIMU JIAIEH3MOHHOIO
IIPOrPaMMHOTO obecrieueHume, MCIOJIB3YEMOE pu OCYIIIECTBJIEHUUN
00pa3oBaTEABLHOrO MPOIecca MO JAHHOW JWCIUIIWHBI, a TaKXKEe COBPEMEHHBIX
npodeccHoHaNbHbIX 043 JaHHBIX ¥ WH(QOPMAIIMOHHBIX CHOPABOYHBIX CHCTEMAaX,
aKTyaJlM3alliyd _TEPEYHs OCHOBHOW W JIONOJHHUTEIbHON yYEOHOM JUTEpaTyphl,
HEOOXOIUMOWM JUIS OCBOEHUS AUCIIUILIAHEL.

PabGouast mporpamMma JHUCHMIUIMHBI PAacCMOTpPEHa, OOCYXJIeHa M ojo0peHa Jis
ucnonnenust B 202 -202  yuyeOHOM Tojly Ha 3aceqaHuu Kadeapbl, IPOTOKOoa No
OT «_ » 202 r.

Baecenbl JOITIOJIHCHUA 1 U3MCHCHUA

PaGouass mporpamma JIUCHUIUIMHBI pPacCMOTpeHa, OOCYXKJeHa W oj00peHa s
ucrionHenus B 202 -202  ydeOHOM roay Ha 3aceqaHuu kKadeapbl, IPOoTOKos Ne
OT &« » 202 1.

Baecennl JOITIOJIHCHUA 1 U3MCHCHUA

PabGouass mporpamMma IUCHMIUIMHBEI PAacCMOTpPEHa, OOCYXIeHa H ojo0peHa IS
ucrionHenus B 202 -202  yueOHOM roay Ha 3aceqaHuu Kadeapbl, IPOTOKOJ No
OT & » 202 1.

Bnecennl JOITIOJIHCHUA U U3MCHCHUA
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