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PaGouas nporpamma JUCIUIUTHHBI pa3paboTaHa B COOTBETCTBUHU C:

- denepalibHBIM TOCYAAPCTBEHHBIM 00OpPa30BATENIbHBIM CTAHAAPTOM BBICIIETO
oOpazoBanusi — OakamaBpuar 10 HampaBieHuto moarotosku  08.03.01
«CTpoUTensCTBOY, YTBEPKIAEHHBIN mpukazoMm MunoopHayku Poccum Ne 481 ot 31
masa 2017 r., 3apeructpupoBanssii B Munrocte Poccnn 23 urons 2017 rona, per.
Homep 47139;

- y4eOHBIM TIJIaHOM (OYHOM, OUHO-3a04HON (HOPM 0O0YUEHHUS) 110 HAIPABICHUIO
08.03.01 CrpourensCcTBO.

Pabouas mporpamma AMCHMIUIMHBI BKJIIOYAET B C€Osl OLIEHOYHbIE MaTepHalIbl
JUTSL IPOBEACHUS TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalluU
no auctuiuiiHe (1.6 @OOHJ OLEHOYHBIX CPEACTB ISl MPOBEACHHUS TEKYILIEro
KOHTpOJISI YCIIEBAEMOCTH, NPOMEXKYTOYHOM aTTECTAllMd II0 MTOTaM OCBOCHHUS
JACITUTIIIAHBI )

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

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

[Iporpamma omoOpeHa Ha 3acenanuu Kadeapbl TPAHCIIOPTHO-IHEPTETUICCKUX
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
IpOrpaMmy, MOTYT OCYLIECTBIATh TPO(PECCHOHATBHYIO AESTENbHOCTD:

16 CTpouTenbCTBO U KWIMIIHO-KOMMYHaJIbHOE XO034HMCTBO (B cdepe
WH)KCHEPHBIX U3BICKAHWUW Ui CTPOMTENhCTBA, B cdepe MPOEKTUPOBAHMSA,
CTPOMTENHLCTBA U OCHAIIEHUSI 0OBEKTOB KAMUTATBHOTO CTPOUTENHCTBA M SKUJIHUIIHO-
KOMMYHAJIBHOTO XO3MCTBa, B cdepe TEXHUYECKOM OHKCIUTyaTalli, pPEMOHTAa,
JEMOHTaXXa M PEKOHCTPYKUMUU 3JaHUH, COOPYKEHUU, OOBEKTOB KUJIMIIHO-
KOMMYHAJIBHOTO XO3SCTBa, B cdepe MPOU3BOJICTBA U MPUMEHEHHUS CTPOUTEIbHBIX
MaTeprajoB, U3JICIUA U KOHCTPYKITUH).



1.3. K OCHOBHBIM 3aJa4aM H3YUYCHHA AHCHUIITIMHBI OTHOCHUTCA IIOAT'OTOBKA

oOydJaronmmxcsi K BBIIOJHCHUIO TPYJAOBBIX (PYHKIIMH B COOTBETCTBUU C
HpO(beCCI/IOHaIIBHBIMI/I CTaHJapTaMu:
Tpynossie GpyHKINH
KOZ HanmenoBanne YpoBeHb HalMEHOBaHUE KOJX YpoBeHs
CTaHjaapTa KBaJIU(DUKAIIMN KBaJIH(pHUKAIUT
16.025 CITEHUAJIMCT I10 OPTAHU3AIIMM CTPOUTEJILCTBA
IToaroroBka K MPON3BOJACTBY 6
OTJIENILHBIX DTAIIOB B/01.6
CTPOUTENIBHBIX PaboT
VYmpasneHrue npou3BOACTBOM 6
Opranusanus OTAETBHBIX TAIIOB
TIpOM3BOAICTBA CTPOUTENBHBIX PaboT B/02.6
B OT/EJBHBIX TAIIOB 6
CTPOUTENBHBIX PadOT
CrpoutenbHbIil KOHTPOJIb 6
MIPOU3BOJICTBA OTAENBHBIX B/03.6
9TAIlOB CTPOUTENBHBIX PadOT
Craava u mpreMKa BBITTOJTHEHHBIX 6
OTACJIBbHBIX ATAIIOB B/04.6
CTPOUTENBHBIX PadOT
16.032 CIIEHUAJIUCT B OBJIACTHU ITPOU3BOACTBEHHO-TEXHUYECKOI'O U
TEXHOJIOTMYECKOI'O OBECITEYEHUW S CTPOUTEJIBHOI'O TTPOM3BOJICTBA
Opranuzanus paboT u Bxo/HO# KOHTPOJb U 6
PYKOBOJICTBO paboTaMu COTJIaCOBAHHE C 3aKa3YNKOM
C [0 OpraHU3aIUOHHO- 6 MPOCKTHON 1 pabodeit C/01.6
TEXHONOTHICCKOMY 1 JOKyMEHTAINHX 110 00BEKTY
TCXHUICCKOMY CTPOHUTEJILCTBA
obecrieueHnIo
[TnannpoBanye 1 KOHTPOIb 6
CTPOUTENBEHOTO
BBINOJTHEHUS Pa3pabOTKH U
HpomBOHCTBé B BEJICHHS OPTaHU3AIOHHO- C/02.6
CTPOUTENBbHON N
P— TEXHOMIOTHECKOH 1
HCTIOJIHUTENIbHON JOKYMEHTAINH
CTPOMTEJIbHON OpraHu3aliu
IInanupoBaHue 1 KOHTPOIb 6
paboT, BEIMTOIHAEMBIX
CyOIOAPAIHBIME U C/03.6

CIICIUAJIU3UPOBAHHBIMU
CTPOUTCIIbHBIMU OpTaHU3allusIMU

1.4. Komnerenuuu oOywaroierocs, opMupyemble B pe3yJbTaTe€ OCBOCHHS

JTACIIATUINHBI
HaumenoBanue | Koa u HaumenoBanune | Kox m HaumenoBanue | IlepedeHb muiaHMpyeMbIX
KaTeropum KOMIIeTeHI Ui HHAMKATOpa pe3yJIbTaToOB 00y4eHHs
(rpynmbi) AOCTHIKEHUSA
KOMIIeTeHIU KOMIIeTeHIIUH
OIIK-1. Crmocoben |O II K - 1 . 1| HayposHe snanuii:
pemarpb 3amaun | JleMoHCTpupyeT 3HaHUE | 3HaThb OCHOBHBIE 3aKOHBI
npodeccuoHaIbHON OCHOBHBIX 3aKOHOB | MAaTEeMAaTHYECKUX u
JEeSTeIbHOCTH Ha | MaTeMaTHYeCKUX U | €CTECTBEHHBIX HayK,
OCHOBE €CTECTBEHHBIX HayK, | HEOOXOJIMMBIX JUISE




HCIIOJIb30BaHUA

TEOPECTUUCCKUX u
MMPAKTUYCCKUX OCHOB
€CTCCTBCHHBIX u

TCXHUUCCKHUX HAYK, a
TaKKe
MaTeMaTHYECKOTO
amrmapara

HEOOXOIUMBIX TUTS
peleHus THITOBBIX
3a1a4
npodeccuoHaIbHON
JEATETLHOCTH

pelIeHusT TUIOBBIX 3a/ad
npodeccuoHaIbHON
JIeITCIIbHOCTH, a HMEHHO,
OCHOBHEIC MMOJIOKCHUS
COBPEMEHHOMN TEOpUHU
CTpOEHUSA aToMma,
XUMHUYECKOM CBSI3U,
SHEPreTUKH W KUHETHKHU
XUMHUYECKUX peaxkuui,
XMMHYECKOTO PaBHOBECHS,
TEOPUH pacTBOpOB,
SJIEKTPOXHMMHH, a TaKkKe
OCHOBHBIC COCIMHEHHUS
3JIEMEHTOB, 170:9
KJIaccu(UKaIuo u
XUMHYECKHE MPEeBPalICHNUS;
HA YpoBHe YMeHUIL!

yMETh WCIIOJIb30BaTh
3HAHUS OCHOBHBIX 3aKOHOB
MaTeMaTHIeCKHX H
€CTECTBEHHbIX HayK MJid
pereHus CTaHIAPTHBIX
3aja4 B obactu
SKCIUTyaTalldd 3JIaHUN U
COOpYKEHHMM, a HWMEHHO,
OTIPENIETATh ~ XUMUYECKHE
CBOICTBaA DJIEMEHTOB U HX
COCIMHEeHU I no
nonoxkeauro B IICO, mx
BIUSHUE HAa  CHUCTEMY,
HaIpaBJI€HUE XUMHUYECKHUX
B3aMOJCHCTBHUM,
KHCIOTHO-OCHOBHOM
XapaxkTep Cpenpl,
BO3MOJKHBIC MOOOYHBIC
pouecchl  (KOppO3UOHHbBIE
U JIp.) ¥ TPEeICKa3bIBaTh MX
BIIMSTHHC Ha
TEXHOJIOTMUECKHUH MpoI1iecc,
OKPY)KaIOIIYI0 Cpeay H

YeJI0BEeKa, npeagarath
CIIOCOOBI 3alIUTHI OT HHUX, a
TaKxXe MPUTOTABINBATH
pacTBOpPEI HYXHOH
KOHLIEHTpaluu u
OTIpENIESATh €€  JIFOOBIM
JOCTYITHBIM METOJ0M
(TUTpOBaHME, C MOMOUIBIO
apeomeTpa u T.1.),

m3Mmepatb  pH  BOIHBIX
PacTBOPOB DJIEKTPOJIUTOB;
Ha YpOGHe HABbIKOS.




BJIAJETH CXEMOM U
MIOCJIEI0BATEIBbHOCTBIO
MPUMEHEHUS OCHOBHBIX
3aKOHOB MAaTE€MAaTHYECKHUX
U E€CTECTBEHHBIX HayK MIJif
peanu3anuu IIPOEKTHBIX
perieHuit B obnactu
MIPOEKTUPOBAHUS u
JKCIUTyaTalMy 3JaHUA U
COOpPYKE€HHI, a WMEHHO,
METOAaMHU pacuera
KMHETUYECKUX u
TEPMOJMHAMUYECKUX
XapaKTEPUCTUK
XUMUYECKHUX
pacuera KOHIEHTPAaLHI
pacTBOPOB M KOJIMYECTB
pearupyommux u
00pa3yrommxcss  BEIIECTB
o XUMUYECKOMY
YpaBHEHHUIO, pacueta
MoKa3aTesiss  KHCIOTHOCTH
cpenbl, pacuera JJIC wu
OKHCITUTETHHO-
BOCCTAHOBUTEIBHBIX
MOTEHIIMAJTIOB PEeaKIi

peakuuii,

OIIK-1.2  Hcnons3yer
3HAHUS OCHOBHBIX
3aKOHOB

MaTeMaTHYECKUX u

€CTECTBCHHBIX HAYK JIS
pelieHus CTaHAapTHBIX

3amaq B obactu
IIPOMBIIIIICHHOTO 51
TPaKTaHCKOTO
CTPOUTEIILCTBA

HA YpOBHe 3HAHUIL:

3HATh METO/IbI
MaTEMaTHYECKOr0 aHaIN3a
Y MOJICITHPOBAHMS JIJIS
pemeHI/m CTaHI[apTHBIX
3amayd B o0ylacTu
HpOMLIH_UICHHOI‘ onu

TPaKIaHCKOTO
CTPOUTEIILCTBA

HA YPOBHe YMeHUIL.

yMETh HCIO0JIb30BaTh
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCHUITIINH B
npodeccuoHaNbHOM
ACATCIIBHOCTH, TPUMCHATH
METOAbl MAaTEMaTHYSCKOIO
aHaJgn3a U MOJCIMPOBAHUS
TEOPETHUUECKUX u
OKCIICPUMCHTAJIBHBIX
HCCIIeIOBaHUM

Ha ypO6HE HABLIKOG.
BIaACTh HaABbIKaAMH
PEIICHNA CTAaHAAPTHBIX
3aaad TeopeTquCKOﬁ
MCXaHUKH C IPUMCHCHUEM




eCTeCTBeHHOHay‘-IHBIX nu

00IIEeNH)KEHEPHBIX 3HAHUH,
METOIOB MaTEMATHIECKOI'O
aHaJIM3a U MOJICITUPOBAHUS

OIIK-1.3  ®opmupyer
cxemy u
1I0CJIEJ0BATENIBHOCTD

NPUMEHEHUs OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX u
€CTECTBEHHBIX HAaYyK IS
pean3aluy MPOEKTHBIX
pemieHnii B 00JIacTH
MPOEKTUPOBAHMUS u
AKCIUTyaTalliy 31aHUN U
COOPY>KEHU I

HA YpOBHE 3HAHUU.
3HATh BO3MOKHEIC
HaIpaBJICHUS XUMUYECKUX
B3aUMOJCHCTBHUH,
KOHCTaHTBI paBHOBECHS
XHUMHYECKHUX
IIPEBPAILICHUMN.

HA YpOBHE YMEHUlL:
YMETh UCIOJIb30BATh
OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX
JUCIIUTUINH JIJTS

(GbOpMUPOBAHUS CXEM U
MOCIe0BATEIbHOCTH
MPUMEHEHUSI OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX
U €CTECTBEHHBIX HAYK JIJIs
pealin3aluy MPOeKTHHIX
perieHuid B 00JacTH
MPOEKTUPOBAHUSA U
AKCIUTYaTaluy 31aHUHN U
COOPYKECHHI

Ha ypOBHE HABbIKOG:
BJIa/IETh METO/IbI
MaTEeMaTHYECKOTO aHaIn3a
Y MOJICTTUPOBAHUS IS IT1S1
pea3aIyu MPOSeKTHHIX
penieHuit B 00JacTu
MPOSKTUPOBAHUS U
9KCIUTyaTaluy 30aHUi U
COOpYKEHHH

2. Mecto mucuuimiiuebl B cTpykrype OITOIT

Hucrumumaa b1.JI(M).b.13 «Xumusy peanusyercs B paMKax 0053aTelbHOMN
yactu bioka 1 «/lucuumnunsl (MOAyJIs1)» IporpaMMbl OakajiaBpuara.

JlucuuruinHa npenojiaercsi oOy4aromumcs 1o o4Ho gpopme Bo 1-M cemectpe
U OYHO-3a04HOM (hopMe — B 2-M CeMeCTpe.

HuciuminHa «XuMHUs» SBISETCS MPOMEXYTOUHBIM 3TarioM (HopMupoBaHUs
xomnereHuui OIIK-1 B mponecce ocBoenunst OITOII.

HuciumirHa «XUMHsD) OCHOBBIBAETCS HA 3HAHUSX, YMEHHUAX W HaABBIKAX,
NPUOOPETEHHBIX MpU H3Y4YEHUW AUCHUIUIMH: Maremaruka, dusuka, u sBusercs
NPEAIIEeCTBYIOMEH I HW3Y4YeHUs JAUCHMIUIMH: TeopeThyeckass MEXaHHUKa,
ComnpoTuBIIEHHE MAaTepHaoB, OJIEKTPOTEXHHKA M 3JIEKTPOHMKA, TexHuyeckas
MexaHuka, ['ocynapcTBeHHass MUTOroBas arTecTauus: MOArOTOBKAa K cAade M caada
rocyJapCTBEHHOI'O 3K3aMEHa.




dopMoil MPOMEKYTOUHOM aTTECTAIMU 3HAHUNM 00y4aeMBIX MO OYHOU (opme

oOy4eHus 3a4eT BO 1-M ceMecTpe u 0YHO-3a09HOM opMe 3aueT B 2-M CEMECTpe.

3. O0beM TUCHUTIIHHBI
ouHas ¢opma 00yUeHUS:

Buj yueOHoili padoThl MO TUCIUNIJIHHE Bcero B 3.e. 1 yacax Cemectp 1
B Yacax

Oo0mas Tpy10€MKOCTH AU CHUILTUHBI 2 3.6, -T2 aK.uac 72 aK.gac
Konmaxkmnuasn paooma - Ayoumophuie 3anamus 32 32
Jlexyuu 16 16
JlabopamopHhvie 3ansamust 16 16
CeMMHapbl, npakmudecKue 3anAamusl - -
Koncynemayus - -
Camocmosamenvhas paboma 40 40
KypcoBasi padoTa (KypcoBoii mpoeKT) - -
Buja npoMe:xxyTO4YHOM aTTEeCTANMHU 3auer 3ager
O0YHO-3a04Has (hopMa OOyUCHHS:

Buj yyeOHo# paGoThI 10 AMCHUIIHHE Bcero B 3.e. n yacax Cemectp 2

B yacax

O61mas Tpya10€MKOCTb JTUCUMIIUHBI 2 3.e. -72 aK.uac 72 aK.gac
Konmakmnasn paboma - Ayoumopnuie 3auamus 18 18
Jlexyuu 8 8
Jlabopamopmnvie 3ansmus 10 10
Cemunapnil, npaxmuieckue 3aHamusl - -
Koncynomayus - -
Camocmosamenvuas paboma 54 54
KypcoBasi pa6oTa (KypcoBoii MpoeKT) - -
Bua npoMe:xyTOYHOM aTTecTauuu 3auer 3auer

4. Coagepxanne JTUCHMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiam)
AUCUMILIMHBI C YKa3aHueM HMX 00beMOB (B aKaJeMHYeCKHX 4Yacax) U BH/IOB

Y4eOHBbIX 3aHATHH

4.1. YuyeOHO-TEMATHYECCKHH IIJIAH

TpynoemkocTs B 4acax

Kon
KonTakTHas padora —
HUHAUKATOpa
HaumenoBanue TeM (pa3/ie/ioB) AynuropHas paboTa CAMOCTOSITENb | oot
CEMMHApPHI U Hast padoTa
JEKIHH TELCTRETE NpaKTHYECKUE p KOMIICTCHIIUH
3aHATHSA
3aHATHUS
1. OCHOBHBIC TTIOHSATHS B 3aKOHBI OIIK-1.1,
xumuu. [lepuonnueckas cucrema OIIK-1.2,
J.U. MenneneeBa. CtpoeHne 4 4 - 10 OIK-1.3
aToMa M CTPOEHHUE MOJIEKYJ U
BEIICCTBA.
2.XuMHueckas TEpMOJUHAMUKA. OIIK-1.1,
Xumudeckass KHHETHKA. 4 4 10 OIIK-1.2,
Xumuueckoe U (pazoBoe ) OIIK-1.3

paBHOBECHE.




3. O6mue cBO¥CTBa paCTBOPOB. OIIK-1.1,

JlucriepcHbIe M KOJUIOUTHBIE 4 4 10 OIIK-1.2,
cucreMsl. PacTBopsr ) OIIK-1.3
HEDJICKTPOJIUTOB U DJICKTPOJIUTOB.
4. OKHCIUTEIBHO- OIIK-1.1,
BOCCTAaHOBUTEIbHEIEC PEAKIIUU U 4 4 10 OIIK-1.2,
3IEKTPOXUMUYECKUE TPOIIECCHI. ) OIIK-1.3
Koncynbranun - -
OIIK-1.1,
Kontpons (3aueT) - - OIlIK-1.2,
OIIK-1.3
UTOIo 32 40

OuHo-3a04yHas ¢popma 00ydeHusI

TpyaoemMkocTh B yacax
Kon
KonraxtHas pabora —
HaumeHnoBanue TeM (pa3aesioB) AynutopHas pabota CaMOCTOSITEITh HHHHKaTOp%
JOCTHXKXCHNHU
e | TaGOPETODINE | el | AP0 ommerermmn
3aHATHS
1. OcHOBHBIC MOHATHS 1 3aKOHBI OIIK-1.1,
xumud. [lepuoanueckas cucrema OIIK-1.2,
J.N. Menneneena. CtpoeHue 2 2 - 13 OIIK-1.3
aToMa M CTPOCHHUE MOJIEKYJ U
BEIIECTBA.
2.XuMHueckas TepMOJUHAMHUKA. OIIK-1.1,
XuMudecKass KHHETHKA. ) ) 13 OIlK-1.2,
Xumudeckoe U pazoBoe ) OITK-1.3
paBHOBECHE.
3. OO0mue cBOMCTBA PaCTBOPOB. OIIK-1.1,
JlucniepcHble U KOJIJIOUIHBIE OIIK-1.2,
cucteMbl. PacTBOpBI 2 2 ) 14 OITK-1.3
HE3JIEKTPOJIUTOB U DJICKTPOJIUTOB.
4.OKuCIUTENHHO- OIIK-1.1,
BOCCTAHOBUTEJbHBIE PEAKIIUU U OIlK-1.2,
3JIEKTPOXUMHYECKUE MPOLIECCHI. 2 4 ) 14 OIIK-1.3
Koncynpranuu - -
OIIK-1.1,
KonTpons (3auer) - - OIIK-1.2,
OIIK-1.3
UTOro 18 54

4.2. Conep:kaHue JUCUUIJINHBI

Tema 1. OcHOBHBIe NOHATHS U 3aK0HBbI XumMuu. Ilepuoguveckas cucrema /I.N.
MenneneeBa. CTpoeHne aTOMa U CTPOEHHE MOJIEKYJI U BellleCTBA.




KBanTOoBO-MexaHnueckas mozenb aroma. KopnyCckyJsspHO-BOJIHOBBIE CBOMCTBA
gactull. KBaHToBbIe umncna. ATomHass opOutans. PacmpeneneHue 3JI€KTPOHOB B
MHOTO3JIEKTPOHHBIX aromax. [IpwHuumn [laymm. [IpuHUMN HauMeHbIIEH SHEPTUH.
[TpaBuno Xynna. [Ipasmno Kneukosckoro. s-, -p,-d-u f-351eMeHTHI.

@opMmynupoBKa MEepUOAUYECKOro 3akoHa. CTpykTypa MOEpUOIUYECKOI
CHUCTEMBI 3JIEMEHTOB. 3aKOHOMEPHOCTHA U3MEHEHUS B IEPUOJAX U TPYIIAX aTOMHOTO
paanyca, SHEPTUM WOHHU3ALMH, CPOJICTBA K JJIEKTPOHY, 3JIEKTPOOTPUIIATEIHHOCTH,
METAJUIMYHOCTH u HEMETAJJIMYHOCTH, OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOMN
CITIOCOOHOCTH aTOMOB, KUCJIOTHO- OCHOBHOM MPUPOABI OKCUAOB U THIPOKCHJIOB.

CyurHocts 00pa30BaHUSl XUMHYECKOW CBSI3U. THIIBI XUMHYECKOW CBSI3U:
KOBaJICHTHAsi, MOHHAs M MeTauiyeckas. ['uOpuauszanus aTOMHBIX OpOuTaiei.
OcHoBHOE U BO30YXJIEHHOE COCTOSTHUE aTOMOB. OCHOBHBIE THUIBI THOPUIU3AIIMH.
[IpocTpaHCTBEHHOE pACOI0KEHUE AaTOMOB B MOJIEKYJIAX.

Cuiibl MEXMOJIEKYJIIPHOTO B3auMojercTBUs. Bogopoanas cBsze. Cuiibl Ban-
nep-Baanbca. JJOHOpHO-aKIENTOPHOE B3aUMOJICUCTBUE MOJIEKYIL.

Tema 2. Xumnuyeckasi TepMOAMHAMUKA. XMMHYECKAasd KUHeTHKA. XMMHUYeCKoe U
(¢a3oBoe paBHOBecHe.

OHepreTuka M HampaBiIeHHE XUMHYECKUX peakiuil. TemmoBoir 3ddexT
XUMHAYeCKuX peakunid. 3akoH ['ecca m ero cmencrBus. llonstme cranmapTHOU
SHTaIbUKM oOpa3oBaHus BemiecTBa. Pacuer TemioBoro 3¢@dexra XUMHUYECKOU
peakuuu. Ilonsatus cBoOoaHol sHeprum ['mOOca W SHTpPONMM, UX CTaHAAPTHHIE
3HayeHus1. CBOOOHAS HPHEPIUsl KaK KPUTEPHUN HANpaBiICHUS XUMUUYECKUX PEaKIui.
Pacuer uzMeneHus: CBOOOHOM PHEPTUM B XUMUYECKHUX PEAKITUSX.

KuneTtnka XMMHYECKHX peakUWid U XUMUYECKoe paBHoBecue. IloHsTue
CKOPOCTH XMMHUUYECKUX PEAKIMI. 3aKOH JIEUCTBYIOIINUX Macc. BiusHue TeMneparypsl
Ha CKOpDOCTh XHMMHYECKHX peakluuil. YpaBHeHHe AppeHuyca. XUMHUUYECKOE
paBHoBecue. [lpunnun Jle-lllarense — bpayHa um ero nmpuMeHeHHE I OLIEHKU
BIUSTHUS PA3TUYHBIX ()aKTOPOB HA CMEIICHUE XUMUYECKOTO PAaBHOBECHHL.

Tema 3. O0mme cBoiicTBa pacTBOpoB. J[UcnepCHble M KOJUIOWIHbIE CHCTEMBI.
PacTBOpBI HEAJIEKTPOJIMTOB U 3JIEKTPOJIUTOB.

CaoiicTBa pacTtBopoB. Knaccudukaiusi pacTBOPOB MO CTETIEHU AUCIEPCHOCTH.
CnocoObl  BBIpaKEHHSI KOHIEHTpPALlUM PAcTBOPOB. PacTBOpBI 3IEKTPOIUTOB U
HEIJIEKTPOJIMTOB.  DneKTpoiauTuyeckass gucconuanus. CuibHble W cladbie
3JIEKTPOJINTHL. 3aKOoH pa3BencHusa OctBanbaa. [uccommanus Boawsl. BomgopoHblii
nokazatenb (pH). Pacuér u sxcnepumentanbHoe onpeaenenue pH. Teopust kuciort u
ocHoBaHUM. NoHHO-0OMEHHBIE peakiuu B pacTBopax. ['maponus coneil. OCHOBHBIC
THUIIBI TUAPOIN3A COJIEN.

[ToHATHE O )KECTKOCTU BOJBI, KOJIMUECTBEHHASI XapPAKTEPUCTUKA HKECTKOCTH BOIBI.
BpemeHHass M TOCTOSIHHAsl KECTKOCTb BOAbl. METOIbl YCTPAHEHHS KECTKOCTH.
Meronuka TpOBEACHUsS  OKCIIEPUMEHTA  yMATYEHUS  BOJbI, HCIOJIb30BAHUE
PEareHTHOr0 METO/la 1 HOHHOOOMEHHHUKOB JIJII YMSTUYCHHS BOJIBI HA TIPOU3BOJICTBE
Tema 4. OkUCIANTETBLHO-BOCCTAHOBHUTE/ILHbIE PEAKIMH U 3JIEKTPOXHUMHYECKHE
MPOLECCHI.
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OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE ~ pEAaKUMU:  ONpEIEICHUEe,  CTEIEeHHU
OKHCJICHUSI DJIEMEHTOB, COCTaBIICHHE ypaBHEHUH peakiuii, KiIaccupuKaims.
OCHOBHbBIE OKUCIUTENN U BOCCTAHOBUTEIH.

BO3HMKHOBEHHE CKayka »JJEKTPOJHOrO IMOTEHUUAIA. MeTalmniyeckui u
BOJAOPOJAHBIN 3yeKTpoA. CTaHAAPTHBIM 3JEKTPOJHBIA TMOTEHLHAN, YpPAaBHEHHE
Hepucra. I[llkama 2n€KTpOAHBIX TMOTECHIMANOB. ['albBaHMYECKUN  DJIEMEHT.
DJIEKTPOJBUKYIAs CUJIA TaJIbBAHUYECKOTO DJIEMEHTA.

Koppo3usi, ocHOBHbIE BHABbL. XHUMHUYECKasA, JJIEKTPOXHMHUYECKAs KOPPO3HH,
MEXaHU3MbI. MEeTOIbI 3aIUThHI OT KOPPO3HUH.

DIEKTPOJN3, aHOAHBIE M KATOJIHBIE IPOLECCHl. DJIEKTPOJIU3 PACIUIAaBOB M
BOJHBIX PAacTBOPOB 3JIEKTPOJUTOB. 3akoHbl Dapanes. [IpakTuueckoe MpUMEHEHHE
AIEKTPOIIN3A.

5. VY4eOHO-MeTOAMYeCKOe o0ecleYeHHe CAMOCTOATENbHO PadoThI
CTY/IEHTOB

CamocrosiTenbHast paboTa MPOBOJUTCS C€ LEIbIO: CHCTEMaTU3alud U
3aKpeIJICHUs] TOJIYYEHHBIX TEOPETHUECKUX 3HAHUM W TMPAKTUYECKUX YMEHHM
oOydaromuxcsi; yriiyOJIeHHs M PacCHIMpPEHUs] TEOPETUUYECKUX 3HAHUM CTYJCHTOB;
dopMupoBaHUs YMEHHI HCIONB30BaTh HOPMATHBHYIO, IMPABOBYIO, CIPABOYHYIO
JOKYMEHTAINIO, YUeOHYIO0 M CICNHATIbHYIO JINTEPATypPy; Pa3BUTHS MMO3HABATEIHHBIX
CIIOCOOHOCTE HW  aKTHBHOCTH  OOYYalOIIUXCS:  TBOPYECKOW  HMHHUIIMATHUBBI,
CaMOCTOSITEILHOCTH,  OTBETCTBEHHOCTH,  OPTraHW30BaHHOCTH,  (HOPMUPOBAHHE
CaMOCTOSITETbHOCTH MBIIUICHHUS, CHIOCOOHOCTEH K CaMOpa3BHUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3aiuu; GOpMHUpPOBaHUSA MPOPECCHOHATBHBIX
KOMITIETEHIIU; PA3BUTHIO UCCIIEA0BATEIBCKIUX YMEHUN CTYIC€HTOB.

@®opMbI U BHUJBI CAMOCTOSITEILHOW paOOThl CTYJEHTOB: YTEHHUE OCHOBHOM U
JIOTIOJIHUTEIbHOM  JIUTEpaTyphl — CaMOCTOSITEJIbHOE U3y4YE€HHE MaTrepuaia 1o
PEKOMEHTyeMbIM JIUTEPATyPHBIM UCTOYHUKAM; pad0oTa ¢ OMOIMOTEYHBIM KaTalOTOM,
CaMOCTOSATENbHBIN MOJA00pP HEOOXOAMMOW JUTEpaTyphl; paboTa €O CIOBapem,
CIPaBOYHHKOM; TOHMCK HeoOxomumoil uHpopMauum B cetd UHTepHeT;
KOHCTIICKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB;, COCTABJICHHE
aHHOTAIMN K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHKAM; COCTABICHUE PELEH3UN U
OT3BHIBOB Ha MPOYUTAHHBIN MaTepuai;, COCTaBJICHHE 0030pa MyOMUKalui MO TEeME;
COoCTaBleHHME U  pa3paboTKa TEPMHHOJIOTHYECKOTO  CIOBaps; COCTaBJICHHE
XPOHOJIOTMYECKOM Tabnuibl; coctaBieHre Oubmuorpaduu (Oubnuorpaduyueckoit
KapTOTEKH); TMOATOTOBKA K pasIUYHBIM (opmMaM TeKymed u MIpOMEKyTOUHOU
arTecTalui (K TECTUPOBAHMIO, KOHTPOJIBHOW paboTe, 3auyeTy); BBIIOJIHEHUE
JOMAIIIHUX KOHTPOJBHBIX pPabOT; CaMOCTOSITENHHOE BBIIOJHEHHE MPAKTHUYECKUX
3aJlaHuil PENpPOIYKTUBHOTO TUMA (OTBETHI HA BOIPOCHI, 33J]a4H, TECThI; BHIIIOJTHECHHUE
TBOPYECKHX 3aJaHUM).

Texnonorus opraHu3ay CaMOCTOATEIBLHONU PadOThl 00YUaIOIUXCS BKIIOYAET
UCTOJb30BaHUE HWH(POPMAIMOHHBIX M  MAaTE€PHAIIbHO-TEXHUYECKHX  PECYpPCOB
00pa30BaTEeIHLHOTO YUPEKIACHUS: OUOIMOTEKY C YHTAIBHBIM 3aJI0M, KOMITbIOTEPHBIC
KJacchl C BO3MOXXHOCTBIO paboTel B WHTepHeTr; ayautopum (KIaccel) MAJis
KOHCYJITAIIHOHHOM e TEIbHOCTH.
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[lepen BhIMOTHEHUEM OOYYAIONIUMUCS BHEAYJUTOPHON CaMOCTOATEIbHOMN
paboThl TIpernojiaBaTesib MPOBOJUT KOHCYJIHTUPOBAHHE MO BBIMOJHEHUIO 3aaHUS,
KOTOPBIM BKJIIOYAET 1€db 3aJaHUsl, €ro COJEpKaHUsA, CPOKH BBINOJHECHMUS,
OPUEHTHUPOBOYHBIN 00BEM pabOTH, OCHOBHBIE TPEOOBaHUS K pe3ysibTaraMm padoTHI,
KpUTEpUU OLEHKH. Bo BpeMsi BBIMOJHEHUS OOYyYaIOUUMUCS BHEAyIUTOPHOU
CaMOCTOATENbHON pabOThI U NMPU HEOOXOJUMOCTH IPENOAaBATENb MOKET MPOBOIUTH
WHJIMBUYaJIbHBIC U TPYNIOBBIC KOHCYJIbTAIUU.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHAUBUAYAIBHO WU
rpynnaMy oOy4aromuxcs B 3aBUCUMOCTH OT LEJNH, 00beMa, KOHKPETHOU TEMaTUKU
CaMOCTOATENbHON padOThl, YPOBHS CIOKHOCTH, YPOBHSI YMEHUN 00y4arOIINXCS.

KonTtpons  caMmocTosiTennbHOM  pabOThl  CTYJEHTOB  MpelyCcMaTpHUBAET:
COOTHECEHHUE COEP>KaHUS KOHTPOJIS C HEIIMU 00ydeHUSs; 00bEKTUBHOCTH KOHTPOJIS;
BaJIUAHOCTh KOHTPOJIS (COOTBETCTBHE NPEABABISIEMBIX 3aJaHUi TOMY, YTO
npenanoiaraeTcs MpoBepuUTh); audPepeHnnanuo KOHTPOIbHO-U3MEPUTEIbHBIX
MaTepualoB.

®opMBl  KOHTPOJII CaMOCTOSITEJIBHOM paboThl: TMPOCMOTP U HpOBEpKa
BBIMIOJTHEHUS ~ CAMOCTOATENIbHOW  paboThl  MpemojaBaTesieM;  OpraHu3anus
CaMOIIPOBEPKH, B3aWMOIPOBEPKU BBIIIOJHEHHOTO 3a/laHusl B TPYIINE; OOCYXKICHHE
pE3yAbTATOB BBINOJIHEHHOW PabOThl HA 3aHITHH; MPOBEJEHUE MUCBMEHHOTO OIpOCa;
IPOBEICHUE YCTHOTO OINpOCa; OpraHu3alMs M MPOBEAECHUE HWHIUBUIYAIBHOIO
co0eceloBaHUs; OpraHu3alus U IpoOBeJIeHHE cOOeCceI0BaHUsl C TPYIIIOHN.

IlepeyeHbr BONMPOCOB, OTBOAMMBIX HAa CaAMOCTOSITeJIbHOE OCBOEHHE
AMCIHUILIAHBI, GOPMBbI BHEAYIMTOPHON CAMOCTOSITEJIbHOI PadoThI

HaunmenoBanue Tem Ilepeyenb BONIpoOcoB, 0OTBOAMMBIX HA @opmbl
(pas/eJ10B) AMCHMILIMHbI CaMOCTOSITEILHOE 0CBOCHHE BHeay/AMTOPHOM
CaMOCTOSATEbHOI
padoTsI
1. OcnoBubie nousiTust 1 | OIIK-1 Pabota c
3aKOHBI XUMUH. l. DnexTpoHHOE CTpOEHUE aroMa U CHCTeMaTHKa | KOHCIICKTOM
[Mepuoanyeckasi CHCTEMa | XUMHUYECKUX 3IEMEHTOB. neKunH, y1eOHox,
.. Menpeneesa. 2. KBaHTOBO-MeXaHUUYeCKas Mojaelb aroma. [lpuniun | METOAMHCCKON 1
Crpoenue aToma u [Taynu n npaBuio XyHna. AOTOHITETBHOH
CTPOEHHUE MOJIEKYJI U 3. CTtpoeHHEe MHOTOJIEKTPOHHBIX aTOMOB. EII;IZEEI 231Typ ot
BEIICCTBRA. 4. I'mOpuam3arys, BUJIbI, TCOMETPHS MOJICKYJI. TEOpETHYECKOTO
5. Bo;lczponHaﬂ CBA3b.  JIOHOPHO-AKUENTOPHOE | \arepyana,
B3aMMOJICHCTBHE MOJICKYJI. cHCTeMaTH3aIs
6.  Kommnekcubie  coemunenus.  KoMIUIeKchl, | usyuennoro

KOMIUIEKCOOOpa30oBaTeNy,  JIMTAHIbI,  3apsAl | | MaTepuaia.
KOOPAMHAIIMOHHOE YHUCJIO KOMIUIEKCOB.

7. MeTtaiutmdeckast CBSI3b M METaJIJIbI.

8. Xwumuueckas CBs3b B TMOJYNPOBOAHUKAX U

JINDJICKTPUKAX.
2. Xumuueckas OIIK-1 Pa6ora ¢
TEPMOJUHAMUKA. 1. Tlomsatuss «cuctemayn, «daza», «KOMIIOHEHT». | KOHCIIEKTOM
Xumudeckasi KHHETHKA. | ['OMOreHHbIE U TeTepOreHHbIE peakuuy (IpUMepbI) JIEKIMH, Y4eOHOH,

METOIUYCCKOU U

Xumudeckoe u a3oBoe | 2. AKTHBHBIC MOJICKYJIbI, SHEPTHs AKTHBAIIHH.
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paBHOBECHE. 3. IlpuumHa 3aBUCUMOCTH CKOPOCTHM XHMHUYECKOM | JOTOIHHUTEIBHON
peakuuu ot Temneparypsl. YpasHenue Baut-I'opda JTATEPATYPOH,
4. Tlpumenenue ciencTBUil u3 3akoHa ['ecca nmms | aHAIM3
pacuera SHTAIBIMN XMMHYIECKHX PEAKIIUH. TCOpCTHICCKOTO
5. YTo Takoe CTaHIapTHHIE YCIOBUA? Matepuaa,
6. DHTANBIHS 00pPa30BaHUS CII0KHOTO BEIIECTBA ;Igczzhézzlizaum
7. Karanu3z u katanuzaTopbl. MexaHu3M JeHCTBUSA Ma};epnaﬂa.
KaTaJM3aToOpOB.
8. HeoOpatumple u 0OpaTUMBbIC peaKIuu (IIPUMEPHI).
3. OOue cBOUCTBA OIIK-1 Pa6ora ¢
pactBopoB. [ucnepcubie | 1. CaoiicTBa pacTBOpOB aCCOIMUPOBAHHBIX | KOHCIICKTOM
Y KOJUIOUTHBIE CUCTEMBI. | AJICKTPOJIUTOB. AKTUBHOCTb. JICKIUH, quGleﬁv
PacTBOpbI 2. OcobeHHOCTM  BOABI  Kak  pacTBopuTens. | METOAMICCKOM I
HEDJICKTPOJIUTOB U DIIEKTPOTUTHYECKAs JUCCOIHAITIS BOIBI AIOTIOMEHTEILHO’
ANEKTPOJIUTOB. 3.  TemuoBsle  3pdexkTsl  mpu  pacTBOPEHHUU 2:;2; zTyp o
KPUCTAJUTMYECKOTO BEIIECTBA B KHUIKOCTH. TEOPETHIECKOro
4. BnusHHe TeMmmepaTypbl Ha  PacTBOPUMOCTH Mareprana,
KPUCTAJUTMYECKOTO BEIIECTBA B KHUIAKOCTH. CHCTEMATH3aIHs
5.  JIuCepCHOCT, W JHMCHEPCHBIC  CHCTEMBI. | H3yueHHOro
Knaccudukanus 1ucrepcHbIX CHCTEM Marepuaia.
6. PacTBOpMMOCTB Ta30B B KUKOCTH.
7. CryneHuyaras JUCCOLMALMS KUCIOT U OCHOBAHMM.
Ha mnpumepax auccoumamuu (HochopHOH KHCIOTHI
(H3PO4) u runpokcuaa kobansta (I1) Co(OH),.
8. CrenmeHb W KOHCTaHTa THUAPONW3A. BrusHue
TEMIIEpaTypbl M  KOHIICHTpAIlMK  pacTBOpa Ha
THUAPOJIH3.
4.OKuCIUTEIBHO- OIIK-1 Pabota c
BOCCTAHOBHTECIILHBIC 1. CrannapTHbIit BOJIOPO/IHBIN JIIEKTPO] | KOHCIICKTOM
peaKIuu u BOJIOPO/IHASI IIIKAJIa TIOTEHITHAJIOB. JICKLUH, quGleﬁv
SIIEKTPOXUMUYECKHE 2. TloTeHumansl  METAIMYECKMX, Tra3oBplx p | METOAMHUCCKOM H
MIPOIIECCHI. OKHCTUTEIHHO-BOCCTAHOBUTEIBHBIX AJIEKTPOIOB. AOTIOMEHTEILHO’
3. IlpuMeHeHwe  CTaHAAPTHBIX  AJIEKTPOIHBIX J;:ZEEI 2Typ o
NOTEHUMANOB Al ONPEAENCHHS  BOSMOMKHOCTH | yoonoryueckoro
MPOTEKAHUS OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOM | yiareniana,
peaknunu. cHCTeMaTH3alIHs
4. Kopposus moj qeiicTBreM Oy TarOIINUX TOKOB. M3YYEHHOTO
5. Meronbl 3amuTBl OT KOPPO3WH: JIETMPOBAHUE, | MaTepHaa.

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

7. DNEKTPOJIU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMU
aHOJIaMU

8.  Dnekrpoxumuueckas  oOpaboTka
DIEKTPOXUMHUYECKUE TOKPBITHUSI.

METAJJIOB.

IHIkana oueHUBAHUSA OTBETOB HA BONPOCHI

IIIxama oneHUBaHUSA

Kpurepuu oneHMBaHUs

«OTInyHO»

OOyuatomuiics TIIYOOKO W COIEp)KaTelIbHO pAacKphIBA€T OTBET Ha
KaXIIbIii TEOPETHUECKUI BOMPOC, HE AOMYCTHB OMUOOK. OTBET HOCUT
Pa3BepHYTHIA U UCUEPIIBIBAIOIINI XapaKTep, MOKET 0O0CHOBATH CBOU
CYXJI€HUsI, IPUMEHUTh 3HAHUS Ha IIPAKTUKE, IPUBECTH HEOOXOAUMBIE
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OpuMepsl HE TOJNBKO TO y4YeOHUKY,
COCTABJICHHBIE;

HO HW CaMOCTOATCIBHO

«Xopomo»

OOyyaromuiicss B 1EIOM pPacKpbIBaeT TEOPETHYECKHE BOMIPOCHI,
OQHAKO OTBET XOTA 6I)I Ha OAWH HU3 HUX HC HOCUT PA3BECPHYTOr'o H
HCYEPIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO»

OOyuJaromuiicss B II€JIOM PAaCKpPBIBAECT TEOPETUUCCKHE BOIPOCH U
JIOTyCKAeT  Psii  HETOYHOCTEH,  (parMeHTapHO  PacCKphIBacT
CoJlep)KaHUE TEOPETHYECKUX BOINPOCOB WM UX  PacKpbIBaeT
CoJIep KaTeNbHO, HO JIOMyCKasi 3HAYUTEIIbHbIC HETOUHOCTH.

((Hey,Z[OBHCTBOpI/ITeJ'H)HO»

O6yqa10mnl71c51 HE 3HACT OTBCTOB HAa IMOCTABJICHHBIC TCOPCTHUYCCKUC

BOITPOCHI.

6. ®oHI OLEHOYHBIX CPEACTB /AJs NPOBEACHUS TEKYILIero KOHTPOJIA
yCIIeBaeMOCTH, IPOMEKYTOYHOH ATTECTALUH 110 HTOraM OCBOCHUS U CHUIINHBI

6.1. ITaciopt doHIa OLIEHOYHBIX CPEICTB

MPOMBIIIJICHHOI'O u
Ipaxa1aHCKOTo
CTPOUTCIILCTBA
OIIK-1.3 ®opmupyet
cXeMy u
MOCIIeI0BATEILHOCTh
MMPUMCHCHU
OCHOBHBIX  3aKOHOB
MaTEMaTH4YCCKUX u
€CTeCTBEHHBIX  HAyK
JUTSt peanu3anuu
MPOEKTHBIX PEIICHUIN
B obnactu

Ne KOHTpOJ'H/IpyeMI)Ie pa3acinbl KOH 1 HAUMEHOBAHHUEC I/IHHI/IKaTOp JOCTHUKCHUA HanmeHnoBanue
(TeMLI) JUCHUIIIINHBI KOMIICTCHIIUH KOMIICTCHIIUU OLICHOYHOI'O
CpeACTBa
1. | OcHoBHbIe moHsTHS 11 | OIIK-1. Crmocoben |O II K - 1 . 1
3aKOHBI XUMHUH. peuath 3amauu | JleMoHcTpupyer
[Tepuonnueckas npodecCuoHaIbHON 3HaHHUE OCHOBHBIX
cuctema JI.H. JIeSITeNIbHOCTH Ha | 3aKOHOB
Menneneena. OCHOBE MaTeMaTHYeCKuX U
Crpoenue aToma u WCIIOJIb30BaHUS €CTeCTBCHHBIX HAYK,
CTPOCHHE MOJICKYI U TEOPETHUCCKUX U | HEOOXOMUMBIX  JJIS
BEIECTBA. MPAKTUYECKUX OCHOB | PEIICHUS  THITOBBIX
€CTECTBEHHBIX U | 3a1a4
TEXHUUYECKUX HAyK, a | MpodecCHoHaATbLHOM
TaKxKe JIeATETLHOCTH
MaTeMaTUYECKOTO OIIK-1.2 Ucnonszyer
armapara 3HAHUS OCHOBHBIX
3aKOHOB YCTHBIM  OIIpOC,
MaTeMaTHYeCKUX W | MHAUBUAYAJIbHbBIC
€CTECTBEHHBIX  HAyK | KOHTPOJIbHBIC
JUTS petieHust | paboThI;
CTaHJAPTHHIX 3a/ad B | pedepar;  TecT,
obnactu 3ayer.
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MPOCKTUPOBAHUS U
AKCIUTyaTaluy 30aHuil
U COOPYKEHUM

Xumuyeckas OIIK-1. Cnmocoben |O II K - 1 . 1
TEPMOIMHAMHUKA. pemiarb 3ajauu | JleMoHcTpupyer
Xumuyeckas npodecCuoHaIbHON 3HAHUE OCHOBHBIX
KHUHETHKA. JIeATEeTbHOCTH Ha | 3aKOHOB
XUMHUYECKOE U OCHOBE MaTeMaTUYeCKUX U
(ha3oBOE paBHOBECHUE. | HCIIOIH30BAHUS €CTECTBEHHBIX HayK,
TEOPETHYECKUX U | HEOOXOMUMBIX  JUIS
MPaKTUYECKUX OCHOB | PEIICHHUS]  THUIOBBIX
€CTECTBEHHBIX U | 3a1a4
TEXHHUYECKUX HAyK, a | MpodecCHoHaIbHOMI
TaKxKe JIEeATEITbHOCTH
MaTeMaTUYECKOT O OIIK-1.2 Ucnonszyer
armapara 3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTH4eCKUX U .
YCTHBIM  OIpoc,
€CTECTBEHHBIX  HayK
s peleHms WHJUBUlyaJIbHbIE
KOHTPOJIbHBIE
CTaHJApTHHIX 3a/7a4 B )
obnactu padoteL,
pedepar;  Tecr,
MPOMBILIUIEHHOTO U
rpak1aHCKOTO 3auet.
CTPOUTENBCTBA
OIIK-1.3 ®opmupyet
CcXemy u
IIOCJIEI0BATEIbHOCTh
MPUMEHEHUs
OCHOBHBIX  3aKOHOB
MaTeMaTUYeCKUX U
€CTECTBEHHBIX  HayK
JUTSt peanu3anuu
MIPOEKTHBIX PELICHUN
B obnactu
MPOCKTUPOBAHUS U
AKCIUTyaTalluy 3/1aHUul
W COOPYKCHUHU
OO6mmue croiicTBa OIIK-1. Crocoben |[O II K - 1 . 1
pacTBOpPOB. pemarb 3amaun | JleMmoHcTpupyer
HucniepcHbie u npodecCHoHANBLHOM 3HaHUE OCHOBHBIX
KOJUIOUJHBIE CUCTEMBI. | JAESTEIBHOCTH Ha | 3aKOHOB
PacTtBOpBI OCHOBE MaTeMaTUYECKUX U | YCTHBIM  OmIpoC,
HEAJIEKTPOJIUTOB U HCIIOJIb30BaHNUSA €CTECTBEHHBIX HAyK, | HHINBHUYyaJIbHbIC
3JIEKTPOJIUTOB. TEOPETHUECKUX U | HEOOXOMUMBIX  JUISl | KOHTPOJIBHBIC
MPAKTUYECKUX OCHOB | PELIEHUS  THUIOBBIX | pabOTHI;
€CTECTBEHHbBIX U | 3a1a4 pedepar;  Tecr,
TEXHUUYECKUX HayK, a | mpodeccuoHanbHOMI 3a4er.
TaKXe JIeATETbHOCTH
MaTeMaTU4eCKOro OIIK-1.2 Ucnonb3yer
arnmnapara 3HAHUS OCHOBHBIX
3aKOHOB
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MaTeMaTUYeCKuX U
€CTECTBEHHBIX  HayK
JUTSt peuieHus
CTaHJApTHBIX 337a4 B
obnactu
MPOMBILIUIEHHOTO U
IPa’KJaHCKOTO
CTPOUTEIBCTBA
OIIK-1.3 ®opmupyer
cxemy u
IIOCJIEI0BATEILHOCTD
IIPUMEHEHHUS
OCHOBHBIX  3aKOHOB
MaTeMaTHYeCKUX U
€CTECTBEHHBIX  HayK
JUIS peanu3anuu
[IPOCKTHBIX PELICHUN
B o0nactu
MPOCKTUPOBAHUS U
AKCIUTyaTaluy 30aHuil
U COOPYKEHUM

OxucIuTeIIHHO-
BOCCTAaHOBHUTEJIbHEIC
peaKIu u
3JIEKTPOXUMUYECKHUE
MIPOIIECCHI.

OIIK-1. Crniocoben
pemiarh 3a1aumn
npodecCuoHAIbHON
ACATCIIBHOCTHU Ha
OCHOBE
HUCIIOJIB30BaHUA
TEOPETUICCKUX "
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX "

TCXHUYCCKHUX HAYK, a
TaKKe
MaTeMaTHYECKOTO
ammnapara

OII K -1 .1

JeMoHcTpupyer
3HaHUE OCHOBHBIX
3aKOHOB

MaTEeMaTHYeCKUX U
€CTECTBCHHBIX HAYK,
HEOOXOIUMBIX TUTS
pelIeHHsT  TUIOBBIX
3ajayq
npodeccHoHaNBHOM
JIeSITEIIbHOCTH
OIIK-1.2 HMcnons3yer
3HAHUS OCHOBHBIX
3aKOHOB
MaTEMaTHYECKUX |
€CTECTBEHHBIX  HAYK
TUTSt penIeHus
CTaH/JApPTHBIX 3a/1a4y B
obnactu
MPOMBINIJICHHOTO U
TPaKIaHCKOTO
CTPOUTENLCTBA
OIIK-1.3 ®opmupyer
CcXemy u
MOCJIEI0BATETLHOCTh
MIPUMEHEHUS
OCHOBHBIX  3aKOHOB
MaTEeMaTHYeCKUX U
€CTECTBCHHBIX  HAYK
TUTST peanuzamnuu
MPOEKTHBIX PEIICHUM

YCTHBIM  OIIpoC,
WH/IUBUIyJIbHBIC
KOHTPOJIbHBIE
paboTHI;
pedepar;  Tecrt,
3ayYer.
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B obnactu
MPOEKTUPOBAHUA U
JKCIUTyaTaluu 31aHuil
W COOPYKCHUHU

Jranbl (GopMHpPOBaHUS KoMIeTeHUuil B mpouecce ocBoeHus OITOII
IPsIMO CBSI3aHBI C MECTOM JMCLMIUIMH B 00pa3oBaTeabHOM nporpamMme. Kax bl atan
dbopMUpOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCsl OMpPEACICHHbBIMU 3HAHUSIMU,
YMEHUSIMU U HaBblKaMU W (WJIM) OMNBITOM NPO(PECCUOHATHLHON JesATEIbHOCTH,
KOTOpPBIE OIIEHMBAIOTCA B MPOILECCEe TEKYIIEro KOHTPOJISI  YCIEBAEMOCTH,
MPOMEKYTOUHON aTTeCTAMU MO AUCHUIUIMHE (MPAaKTUKE) U B MPOIECCEe UTOrOBOM
aTTeCTallUH.

JHucuuminHa «XUMHSD»  SBISIETCS MPOMEKYTOUHBIM O3TalloM KOMILIEKCa
TUCIUIUINH, B XOJI€ M3YYEHHUS] KOTOPBIX Y CTYAECHTOB (DOPMHUPYIOTCS KOMIIETEHIIUH
OIIK-1.

®opmupoBanue komneTeHuu OIIK-1 HaumHaeTcs ¢ u3yYeHUs NMCHUTIUIMH
«Xumusny», «Marematnkay, «PU3UKa» U MPOJIOJHKAETCS B XOA€ U3YUCHUS JUCIUTUINH
«Teopernueckas MexaHnuka», «COMPOTUBICHHE MaTEPUATIOBY», « IINEKTPOTEXHUKA U
3JIEKTPOHUKAY.

3aBepmraercs pabora 10 (OPMHPOBAHUIO Y CTYICHTOB yKa3aHHBIX
KOMIIETEHIIMK B X011 [ 0Cy1apCTBEHHOM WTOrOBOM ATTECTALMU: MTOATOTOBKA K CHa4e
Y cJladya rOCyJapCTBEHHOIO YK3aMEHa.

Hrorosas ouenka chopmupoBanHoctu komrerenuuid OIIK-1 onpenensiercs B
nepuoa l'ocynapCTBEHHOM HTOTOBOM aTTECTAllMM: IOATOTOBKA K CHaye U chaya
roCcyapCTBEHHOIO 3K3aMEHa.

B nmpouecce u3yuyeHus IUCHUIINHBI, KOMIIETEHIMH TaK:Ke (POPMHUPYIOTCH
MOJ3TAIHO.

OcHoBubiMH »Tanamu (popmupoBanuss OIIK-1 npu u3ydyeHUH IUCHUILTAHBI
Bb1.JI(M).b.13 «XuMusi» SBIAE€TCA IOCIEIOBATEILHOE H3YyUYEHHE COIEPKATEIbHO
CBS3aHHBIX MEXIy COOOH TeM y4eOHBIX 3aHsATHH. 3ydeHue Kaxkaoil TeMbI
npenamnosaraeT — OBIAJCHUE  CTYJCHTaMH  HEOOXOJUMBIMHU  JECKPUIITOPAMH
(cocTraBisitolIMMHU)  KOMIleTeHIMH. JJi1  OleHKH ypoBHS C(HOPMUPOBAHHOCTH
KOMIICTCHIIMA B MPOLECCE H3YYEHUs IUCIUILIAHBI MPEIYCMOTPEHO IPOBEICHUE
TEKYIIETO KOHTPOJISI yCHeBaeMoCTH Mo TemaMm (pa3aenaM) JUCHUIUIMHBL U
MPOMEKYTOUYHOM ATTECTALINU 10 JUCIUIIIIMHE — 3aYET.

6.2. KonTposabHbIe 3aJaHMsl M MaTepHaJbl, HEOOXOAMMBIE /ISl OLEHKH
3HAHUI, YMEHUI U HABBIKOB U (WJIH) ONBITA JeATEJbHOCTH, XaPAKTEPHU3YyOIIHUX
Tanbl (OPMHUPOBAHUS KOMIIETEHIMA B MpoLecce 0CBOEHHUSI 00pa3oBaTeILHOM
NporpaMmabl

6.2.1. KonTposbHble BoOmpocbl nmo Temam (pa3geinam)  JJA
onpoca/codece0BaHUS HA 3AHATUAX
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Tema (pazgen)

Bomnpockl

1. OcHOBHBIC IIOHSATHS M 3aKOHBI

XUMHHU.

[lepnonnueckas cucrema J[M. Menneneesa.
CrpoeHne atoMa M CTPOCHHE MOJEKYJI U
BEIIIECTBA.

OIlIK-1

1. Penienue 3a1a4 1o MpUMEHEHHUIO OCHOBHBIX
3aKOHOB (OIpeleseHre KOJIMYecTBa BellecTBa
yepe3 MOJISIPHYIO MacCy W MOJSIPHBIA 00BbeM,
3aKOH 3KBHBAJICHTOB, pacyeT M0 XUMHYECKUM
dbopMyIiaM, IO XUMHYECKUM yPABHEHUSIM).

2. OmpeneneHue cocTaBa flpa aroma,
COCTaBIICHUE JJICKTPOHHOU (HOPMYIBI aTroma.
KBanTOBBIC UnCIa.

3. OObsAcCHEHHE CBS3M MEXAY IMOJOXKCHUEM

sneMenta B [ICD  w  >1I€KTpOHHOM
KOH(HTypaIruen ero aroMoB.
4. CpaBHeHne CTETICHU MPOSIBIICHUS

MECTAIINIMYCCKUX U HCEMCTAJIJTINMYCCKUX CBOfICTB.
5. [Ilepuomuueckas 3aBUCUMOCTb BEJIMYHMH
SHEPrUil  HMOHHU3AIMU, DHEPruu  CPOJICTBA
CpoJicTBa K AJIEKTPOHY,
ANEKTPOOTPUIATEIBHOCTH.

6. OmnpeneneHne THUNa XUMHYECKOW CBSI3H,
n300pa’keHHE CXEMbI MEePEKPbIBAaHUS aTOMHBIX
opOuTajseii W  OmpeAelieHHe  TeOMETPUH
MOJIGKy.]IBI C y‘IeTOM I 1/16p1/1;[1/13aum/1 ATOMHBIX
opOwuTaNei.

2. XuMmuueckas TCPMOANHAMUKA. XuMuueckast

KHHETHKA. XUMHUYIECKOe U ()a30BOC paBHOBECHE.

OIIK-1

1. Pacuer H3MEHEHUN TEPMOJIUHAMUYECKUX
¢yHkuuii  coctosHus  (HTambnMuM  AH,
suTporuu AS, cB0oOOgHON sHeprum [ud6ca
AG).  DkcnepuMEHTalbHOE  OINpeAeiICHUE
termoBoro  3dgdekra  (AH),  meromuka
OnpeieTIeHus, naboparopHoe u
MIPOU3BOJCTBEHHOE 000pYy10BaHUE.

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

3. [Iporuo3upoBanue BO3MOKHOCTHU
CaMOIIPOU3BOJILHOTO MPOTEKaHUs peakluu IO
BenmunHe AG.

4. CocraBjieHUE KHHETUYECKOTO YpaBHEHUS
XUMUYECKOM  peakIMd, BbIYHCICHHUS IO
KMHETUYECKOMY YpaBHEHHIO JEHCTBUS Macc
(3aBUCHUMOCTb CKOPOCTH OT KOHLIEHTpaluu
peareHToB) u 1o ¢dopmyne Bant-I'odda
(3aBUCUMOCTB CKOPOCTH OT TEMIIEPATYPHI).

5. OmnpeneneHue HampaBiICHUS CMEUICHUS
XUMUYECKOTO0 PaBHOBECUSI TMPU HU3MEHEHUH
BHEUIHUX YCJIOBUI Ha OCHOBAHHWM INPHUHIUIA
Jle-IllaTensbe.

6. CocraBiieHHE BBIPAXEHUS UIsI KOHCTAHTHI
paBHOBecusi.  PacueT  paBHOBECHBIX U
UCXOJHBIX KOHLEHTpAalUUW BEIIECTB, pPacyeT
PAaBHOBECHOI'O COCTaBa PEAKIIMOHHON CMECH.
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Tema (pazgen) Bomnpocsl

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

210141, MOJISIpHAS u HOpMaJIbHAsI
KOHIICHTpaluH, MOJISITBHOCTb, TUTD).
OKCHepUMEHTAJILHOE oIpeziesIeHUue
KOHIIEHTPAllUd PacTBOPOB  J1a0OPaTOPHBIMU
METOJaMHU.

2. DJIEKTPOJIUTHI u HE3JICKTPOJIUTHI.

Omnpenenenne xapakrepa JIEKTPOJIUTA 1O €ro
cuie (CWIbHBIE, CpeIHUE U Cl1albIe).
3. O6mue coiicTBa pacTBopoB. Jucnepcusie u | 3. CocTaBlieHHE BBIPAKCHUS I KOHCTAHTHI

KOJUIOU]THBIE CUCTEMBI. PacTBopbI | mucconnanuu cinaboro 3JaeKTPOJIUTA, PEelIeHUE
HEAJIEKTPOJIUTOB U JIEKTPOIUTOB. 3a7ad  Ha pacyeT KOHCTaHT M CTENEHU
JUCCOLIMAlMU MO  3aKOHy  pa30aBieHUs
OcTtBanpaa.
4. Cocrapienue HMOHHO-MOJIEKYJIIPHBIX
YpaBHEHHH peakuuii B pacTBope (MOHHO-
oOMeHHOe B3aUMOJEICTBUSA MEXKIY

pacTBOpamMu 3JEKTPOIUTOB, THIPOIU3 U JIp.).
5. Pacuer pH pacTBOpOB CHIBHBIX U CIAOBIX
JIEKTPOJIUTOB € YYETOM JUCCOLMALUU H
TUAPOIN3a. DKCIIEPUMEHTAIBbHOE ONPEACICHUE
pH Meromamu BuU3yaJbHOUM KOJIOPUMETPUM M
pu momonty pH/moHomepa.

OIIK-1
1. Onpenenenue CTeneHn OKUCICHUSI aTOMOB B
COCINMHCHUN nu HpOI‘HOSI/IpOBaHI/Ie

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX ~ CBOWCTB
COCJMHEHUI B 3aBUCUMOCTH OT CTENEHH
OKHUCJIGHHS  aToMOB  (BbICIIasi,  HH3IIas,
IIPOMEXKYTOYHAs).

2. CocraBineHHue HIEKTPOHHBIX YpaBHEHUH
NPOIIECCOB OKUCJIEHUS W BOCCTaHOBJICHUS,
paccTtaHOBKa KOX((PHUIIMEHTOB B ypaBHCHUH
OKHCITUTEIbHO-BOCCTAHOBUTEIBHON — pEaKIiH
METOJIOM 3JIEKTPOHHOro OajaHca U METOJOM

4. OKHCINTENBHO-BOCCTAHOBUTEBHBIE | IIOJYPEAKIIUM.

peakuuu U 3JIEKTPOXUMHUUECKHE MTPOLIECCHI. 3. [IporHo3upoBaHue MOBEIEHUS METAIJIOB B
JNIEKTPOXUMHUYECKOH  cucTtemMe M0  HUX
MOJIOKEHHUI0O B TalnMIle  CTaHIApPTHBIX
AJIEKTPOIHBIX TOTECHIIUATIOB.

4. CocrTaBiieHHE OJJEKTPOHHBIX YpaBHEHUU
AHOJTHOTO u KaTOJIHOTO IIPOLIECCOB,
MPOUCXOAIIUX TpU paboTe XUMHUYECKOTO
MCTOYHUKA TOKa, npu KOHTaKTHOM
AIIEKTPOXUMHUYECKOM KOppO3uH, npu
AIIEKTPOJIM3E€ BOJHBIX PAaCTBOPOB M 3aIHCh
obmero pabouero ypaBHEHUS. XUMHUYECKHUMA
HKCIEPUMEHT 10 TMPOBEJICHHUIO 3JIEKTPOJIHM3a B
J1a00PATOPHBIX YCIIOBHSIX, OTJIMYHEC
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Tema (pazgen)

Bomnpockl

000pyTOBaHUS ISl AIEKTPOIU3HBIX YCTAHOBOK
B IPOU3BOJACTBCHHBIX YCJIOBUAX.

5. CocraBieHue >JIEKTPOXUMHUYECKON CXEMBI
raJIbBAHHYECKOTO JIIEMEHTA, pacuer
QJICKTPOAHBIX IMOTCHHOMWAJIOB II0 YPAaBHCHHUIO
Hepucra u snexkrpoamxymen cuibl (3/C)
raJbBaHHMYECKOTO DJIEMEHTA.

6. Pacuer wmacc (mns ra3oB - 0O0BEMOB)
BEIICCTB, BBIICIIIONINXCS Ha DJIEKTPOAax B
polecce IEKTPOIr3a o 3akony Dapaes.

IlIxajsa oneHMBAHUS OTBETOB HA BONPOCHI

[ITkana oneHUBaHUI

Kputepuu orieHuBaHuUsI

OOyuaromuiics riyOOKO M COJEepKAaTeIbHO PACKPHIBAET OTBET Ha

«OTIU4YHO» KKl TEOPETUUYECKUN BOIMPOC, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M HCUEPIBIBAIOLIUN XapaKTED.

OO0yJarmuiicss B IIEJIOM PacKpbIBa€T TEOPETUYCCKHE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTsI Obl Ha OJWUH W3 HUX HE HOCUT Pa3BEPHYTOr0 H

MCYCPIBIBAIOIIETO XapaKTepa.

«Y IOBIETBOPUTEIBHO

OOyyaronuiicss B IEJIOM PACKPHIBAET TEOPETUYECKHE BOMIPOCHI H
JOMyCKaeT  psAJ  HETOYHOCTEW,  (parMEHTapHO  PACKPHIBAET
COJIEpKAHUE TEOPETHUUYECKUX BOMPOCOB WJIM HMX  PACKPHIBAECT
COJIepKaTeIbHO, HO JOIMYCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBneTBopUTEILHO»

OOyuaromuiicss He 3HaeT OTBETOB HA IIOCTABJICHHBIC TEOPETUUECKHUE
BOIIPOCHI.

6.2.2. Tembl 1191 pedeparTon

Tewma (paznemn)

Tema pedepara

1. OcHOBHBIC TOHSTHS
i 3aKOHEI XHAMHH.
[Tepuonnueckass cucrema
H.N. Menpeneesa.
CrtpoecHue aroMma u
CTPOCHHE  MOJIEKYTl U
BEIIECTBA.

OIIK-1

1. EcTrecTBeHHbIE IpaHUILIbl IEPUOAUYECKON CHUCTEMBI.
2.1IpOTOHHO-HENTPOHHAS TEOPUsI CTPOEHUS aTOMA.

3. U3oTombI

4. XapakTepuUCTUKU XUMHUYECKON CBSA3M (HACBILIAEMOCTb, HAIIPABJICHHOCTb,
SHEprus, JUIMHA, KPaTHOCTh, OJISPHOCTD).

2. XuMudeckas
TEPMOIUHAMMUKA.
XuMuyeckass ~ KWHETHKA.
Xumudeckoe u  (ha3oBoe
paBHOBECHE.

OIIK-1

1. ITonaTHE SHTpPONHH.

2. HanpaBiieHHOCTh XUMUYECKUX PEAKITUN

3. [Ipu3Haku u yciioBUs NPOBEACHUS XUMUYECKUX PEAKIUH.

4. CKOpOoCTh XUMUYIECKOU peakinr. [1opsToK 1 MONEKYISIPHOCTh PEAKITHH.

3. OO6mue cBolCTBa
pacTBOpoB. /ucnepcHele u
KOJUIOM/IHBIE  CHUCTEMBI.
PacTtBOpHI
HEAJIEKTPOJIUTOB U
JNEKTPOJIUTOB.

OIIK-1

1. MHonnsie
pacTBOpUTENIEH
2. Heopranudeckue aHMOOOMEHHUKH,
TUAPOKCHUJIOB METAJIOB.

3. TepmoanHaMuKa Mpoiiecca paCTBOPEHUSI.

4.Teopuu oOpa3oBaHus pacTBopa. PactBopumocTh

5. Teopusi 3JIEKTPOJUTHYECKON JMCCOLMAIUM 1O AppeHuycy,

HOBBIM KJ1acc

KHUIOAKOCTH OKOJIOTUYECKHN  YHCTBhIX

CUHTC3UPOBAHHBIC Ha OCHOBC

110
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bpeHncreny - Jlaypu, no JIsroucy

4. OKHUCIUTETBHO-
BOCCTAHOBUTEbHEIE
peakiuu 51
AJICKTPOXUMUYECKHE
MIPOIIECCHI.

OIIK-1

1. CpaBHEHHE METOJOB 3JIEKTPOHHOTO OanaHca ¥ METOA MOy PEAKIHi

2. OcHOBHas cxeMa »>JIEKTPOXUMHUYECKON Koppo3uu. KucmopogHas u
BOJIOPOJIHAS JIETIOJIApU3aLUs

1. Buzibl KOppO3HOHHBIX pa3pyLICHUI

2. DOnektponu3. Beixox mno Toky. Ilpumenenue
MPOMBIIIJICHHOCTH

JNIEKTPOJIM3a B

IIxaJyia oneHUBaAHUSA

[IIxama oneHUBaHUA

Kputepun orneHMBaHUS

OOyuarommiics TayOOKO M COJEPXKATEIbHO pPACKPhIBACT TEMY

«OTInaHOY pedepara, He gomycTuB OmUOOK. OTBET HOCUT pa3BEPHYTHIM |
HCUYSPIILIBAIONINN XapaKTep.

OOyuaromuiicst B 1I€JIOM pacKpbIBaeT TeMy pedepara, OJHAKO OTBET

«Xopomo» XOTsI OBl Ha OJIMH M3 HUX HE HOCUT PA3BEPHYTOI'O U UCUEPIIBIBAIOIIETO

XapakTepa.

«YI[OBJ'ICTBOpI/ITCJ'II)HO»

OOyuarouiicst B 1IeJIOM pacKpbIBaeT TeMy pedepara U J0MyCcKaeT
psl  HETOYHOCTeH, (parMeHTapHO  pPACKpBIBAET  COJEpXKaHUE
TEOPETUYECKUX BOIMPOCOB MJIM HMX PACKPHIBACT COJEP)KATEIBHO, HO
JIOITyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HGYJIOBHeTB OpHUTCIBHO»

OOyyJaromuiicss He BJIaJiceT BEHIOPAHHON TEMOM

6.2.3. OueHoYHbIE CPEICTBA OCTATOYHbIX 3HAHUI (TECT)

OIIK-1

1. MakcumanbpHOE YHCII0 HCCIIApPCHHBIX 3JICKTPOHOB Ha p-Op6I/ITaJ'I$IX COCTaBJIACT...

a)7,0)3;8)4; 1) 6.

2. DneKTpoHHAas KOH(PUTYpaIisi OCHOBHOTO COCTOSHUS BAJIGHTHOTO SHEPT€TUYECKOTO

yposus 3d°4s cooTBeTcTBYET HOHY...

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

b

r) Fe?".

3. Hucmo HEUTPOHOB COBMAAAET C YMCIOM MPOTOHOB B A/IPE aTOMA U30TOMA. ..
12 . @Y 19 B w31 p- ) 23
a) 6C9 6) 9F9 B) 15P9 r) llNa-
4. DnemeHT, o0pa3yloluil KUCIOTy ¢ XuMuuecko gopmynoit H,90;, Haxonures B

raBHOW moarpynmne  rpynnsl [ICO.

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

5. B psny H,S10; — H;PO4 — H,SO,4 cuna xkucmor ...

a) yObIBaeT; 0) M3MEHSETCS IEPUOIUICCKY; B) BO3PACTALT; T) HE U3MEHSIETCS.

6. /I mpOCTBIX BEIIECTB XAPAKTEPHBI CIEAYIOIME TUIIBI XUMUYECKON CBS3H. ..

a) MOHHAs U MeTaUlnueckas; 0) KOBAJICHTHasi HEMOJSpHAs U METa/NIMuecKas; B)
KOBaJICHTHAs HEMOJISIpHAsA U MOHHAS; T) KOBAJICHTHAS MOJISIPHAS. U METAJUTMYecKasl.

7. B y31ax KpUCTa/UIMYECKON PEIICTKU HUTpAaTa HATPUS HAXOIATCH ...
a) atombel Na, N u O; 6) nonst Na" u NO;™; B) atombl Na u mojaekyiasl NO,; T)

MoseKkyJibl NaNOs.
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8. KUCIOTHBIMHU SIBISIFOTCS TUAPOKCHUIBI. ..

a) cepsl (VI); 6) onosa (IV); B) xxene3a (II); 1) kamus (I).

9. KucnoToii, KoTopast He 00pa3yeT KUCIbIX COJIEH, SIBISETCS. .

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

10. JInsa vaxoxaeHus AS®ygs peakiun 2C,Hyry + 5054y = 4COyry + 2H,0(,) cnemyer
BOCITIOJIb30BaThCs (POPMYIION ...

a) AS®295 = AS% (COy(p) + AS® (H2Og) - AS (CoHy) - AS% (Oan);

0) AS®9s = 45°% (COxry) + 285°% (H2O() - 28°% (CoHyry) - 55°% (Oary);

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

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

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;60) 11,2; B) 44,8; 1) 22,4.

12. TemneparypHsblii KO3QPUIIUEHT CKOPOCTH PEAKIIUN XUMHYECKOW peakii paBeH
2. ITpu oxnaxaenuu cuctemsl oT 100 10 80 °C ckOpoCTh peakiuu

a) yMeHbIaeTcs B 4 pasa; 0) yBenuuuBaeTcs B 2 pas3a; B) yBeJIMUYMBACTCS B 4 paza; T)
HE U3MEHSETCS.

13. VYcmoBuem mnpoTEeKaHHs NOPSIMOM pPEaKUMM NPH TMOCTOSHHBIX JABICHUM U
TEeMIIepaType sSBJISIETCS ...

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

14. CormacHo ypaBHEHHIO TOMOT€HHOM XuMuueckoi peakuyu 2HJ ) <> Hoqy + Jogy ,
AH°<0, nyis cMellieHrs paBHOBECHS B CTOPOHY IIPOYKTOB PEeaKIIUU HEOOXOIUMO ...
a) CHU3UTH Temreparypy; 0) A00aBUTHh KaTalau3aTop; B) J00aBUTH BOJOPOA; T)
YBEIIUYUTh TEMIIEPATYpy.

15. CnabpiMH 37EKTPOJIUTAMH SABIISIFOTCA . . .

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

16. HaubGonbiiee yucio MOHOB oOpasyeTcss MpU Juccolyanuu 1 MoJib COJu,
uMeronien hopmyy ...

a) (NH,);PO4; 6)Na,COs ; B)Fey(SO4); ; 1)Ca(HCOs),.

17. Ecin ocMoTHYECKOE HaBiieHne pacTBopa 4,6 T He sexrpoiuTa B 400 cM® BOIbI
npu temreparype 25°C cocrasusier 619 klla, To moisipHas Macca pacTBOPEHHOTO
BEIllECTBA paBHA r/moib. (OTBET yKazaTrh ¢ TOYHOCTHIO JI0 TEIOr0 uncia, R=
8,31 JIx/monb-K).

a)40; 0) 56; B) 25; 1) 46.

18. YpaBuenue n = CRT, xapakTepusytoliee 3aBUCUMOCTh OCMOTUYECKOTO JIABJICHUS
OT KOHIIEHTPAIIMM pPacTBOpa HEIIEKTPOJIUTAa U TEMIlepaTypbl, Ha3bIBaeTCA
3aKOHOM ...

a) Bant-T'odda; 6) MenneneeBa-Knaiinepona; B) boitns —Mapwuorra; 1) Jlebas-
XHOKKEJIS.
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19. YpaBHeHUe peakiuu, MPaKTUYECKU OCYIIECTBUMOW B BOJHOM pPAaCTBOpPE, UMEET
B/

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

6) NaNOj; + HCI = NaCl + HNO;

B) Ba(NO;), + 2NaOH = 2NaNO; + Ba(OH),

r) Fe,(SO4); + 6HNO; = 2Fe(NOs); + 3H,SO,,

20. PactBop rumapokcuma nutusi umeer pH=12. KoHueHTpauusi OCHOBaHMS B
pactBope nipu 100 % nucconmanuu paBHa MOJIB/JI.

a) 0,005; 6) 0,01; B) 0,1; ) 0,001.

21. [ns wuaeanbHBIX pPa30aBICHHBIX pPACTBOPOB BEJIMYMHA KOHIICHTPAllUA B
ypaBuernn pH=— IgCH" BoIpakaeTcsa B ...

a) %; 0) MoJIB/1; B) MOJIB/MJI; T) T/1.

22. B BOAHOM pacTBOpE TUAPOJIN3Y HE MOABEPTAETCS COJIb . ...

a) NaNOs; 0) K,S10;; B) AlICl;; 1) NaNO,.

23. Kakoe coeauHenue noiydaercs npu ruaposusze Na;PO, nmo nepBoii cryneHu:

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

24. B pactBope cepHoii KuciaoTel o0bemMoM 0,5 1 m koHuenrpammeir 0,1 Momb/a
COJICP’KUTCSI T PaCTBOPEHHOIO BEIIECTBA.

a) 49; 0) 9,8; B) 98; 1) 4,9.

25. Nns npurotonenust 500 r pactBopa ¢ MaccoBoit noneit cynbdara xamus 10%
HABECKY COJIM HEOOXOJUMO paCTBOPUTH B T BOJIBI.

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

26. Jlnsa npuroroBieHus 520 T ¢ MOJSIBHON KOHIIGHTpalmend 1 MoJIB/Kr pacTBopa
NaOH Ttpebyetrcsi T pacTBOPEHHOTO BEILIECTBA.

a) 60; 0) 40; B) 80; r) 20.

27. BemecTBo, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOJUT MU3MEHEHUE KOHIIEHTpalUu
JIPYroro BEIIeCTBA HAa3bIBACTCS ....

a) BJIEKTPOJIUTOM; 0) afcOpOEHTOM; B) aJIcOPOEPOM; T') IMYJIBIATOPOM.

28.  Kakas W3  TOpUBEACHHBIX  pEAKIUH  SBISETCA  OKUCIUTEIBHOIO-
BOCCTAHOBUTEIBHOM?

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

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

B) 2Ca + O, = 2Ca0;

r) CaO + CO, = CaCOs;

1) CaO + SO; = CaSO,.

29. Kakoe w3  yKa3aHHbIX  COCJIMHEHHUHA  MPOSBISAET  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIbHYIO IBOWCTBEHHOCTD 32 CUET aTOMOB yIjiepojaa?

a) CO; 6) CHy; B) H,CO3; 1) CO,; 1) CaCoOs.

30. B xakoM 3 Mpo1eccoB MPOUCXOIUT BOCCTAHOBJICHUE?
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a) HNO, — HNO3;; 6) N,O4, — NO,; B) NO — N,0;

r) NH; — N;; 1) N,O — HNO,.

31. Ykaxure npouecc OKUCICHUS

a) H,SO; — S;

06) S — H,S;

B) SO, — H,SO0y;

r) SO; — H,;S0y;

1) H,SO; — SO..

32. CocrtaBbT€ YpaBHEHHE OKHUCIMTEIHLHO-BOCCTAHOBUTEIBLHOM PEAKIIMM METOJ0M
anekTponnoro 6amanca: HCI + KMnO4 — Cl, + MnCl, + KCI + H,O

U yKaXxuTe crexuomerpuueckuil koagpduuuent H,O.

a)6;0)10;B) 8;1)4; m) 12.

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

a) Cd | CdSO,||Cuso4 | Cu;

6) Mg | H,S0, | Cd;

8) Cd | H,SO, | Cu;

r) Mg | MgSO, || CdCl, | Cd;

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

34. Kaxo# MeTasu1 HeNb3s MOJMYYUTh AJIEKTPOIM30M BOJHOTO PACTBOPA COJH?

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

35. Ilpu a5eKkTpoan3e BOJHOTO PaCTBOPA COJIM HA AJIEKTPOJAX BBIIEISIOTCS BOJAOPOT
U Kuciopo. PacTBop kakoi coiu moABEpraeTcs 31EKTPOIn3y?

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

36. Kakoil M3 NEpPEeYUCIEHHBIX HUXKE METANIOB MOXET OBITh HCIOJIL30BaH B
KaueCTBE KaTOJIHOTO MOKPBITUS HA MEAHOM U3JIeNnun?

a) Sn; 6) Fe; B) Zn; ) Ni; 1) Ag.

37. Kakas yactuna o6pa3yercs Ha KaTOAHBIX YYacTKax MpPU KOHTAKTHOM KOPpPO3UHU
Pb u Ag B xucnoi cpene?

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

38. YkaxxuTe npolyKT KOPPO3HH OLIMHKOBAHHOTO 7KEJI€3a B CPEJIe CONSTHON KUCIIOTHI.
a) Fe(OH),; 6) ZnCl,; B) FeCls; r) Cly; n) FeCl,.

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

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

40. B oJIEeKTPOXMMHYECKOM psJly HaNpsDKEHUW clieBa  HAMpaBO  METaJUIbI
pacroJiararoTcs

a) M0 YMEHBIICHUIO AJIEKTPOTHOTO OTCHIINAIIA;

0) 10 YBEJIIMUEHUIO BOCCTAHOBUTEILHBIX CBOWCTB;

B) TI0O YMEHBIIIEHUIO OKUCIUTEIHHBIX CBONCTB;
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T') 0 YMEHbBIIIEHUIO BOCCTAHOBUTEIbHBIX CBOWCTB;

1) IO YBEJIMYEHHIO AaTOMHOM MacChl.

Kiroud k tecram:

Ne [IpaBunbHBIN Ne [IpaBuibHBIN Ne [IpaBunbHbI | Ne [IpaBunbHBII
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 I
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r
IlIkasa oneHMBAHUSA Pe3yJbTATOB TECTUPOBAHUA
% BepHBIX perieHui (0OTBETOB) [Ixana oreHUBaHUS
85-100 OTJIMYHO
70 - 84 XOpOo1IO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYJI0OBJIETBOPUTEIILHO

6.2.4. UnauBuaya bHbIe 321aHUA

[Ipumep 3ananuii NpUBEIECH HUXKE.

OIIK-1

Nel

PaccuuTaiiTe: a) MaccoByro J0JII0 PACTBOPEHHOT'O BeIIeCTBa; 0) MOJSPHYIO
KOHIICHTPAIIMIO; B) MOJIAPHYIO KOHIICHTPAI[MIO JKBUBAJIEHTA; T)
MOJIYYEHHBIM JaHHBIM MPOBEIUTE XWMHYECKUM SKCIIEPUMEHT: IMOJYUYHUTE PACTBOP
HYKHOM KOHIEHTpPAllMM W MPOBEPHTE KOHIICHTPAIMIO PACTBOpPa XUMHUYECKUMU
METOJIJaMHU MPU MMOMOIIY apEOMETPa WM TUTPOBAHUS.
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Bapuant | PacTBopeHHOe BeliecTBO Oo0bem
BOJIbI, MJI
¢popmyna macca, r
1 H;PO, 18 282
No2

tutp. llo




Jlns mpuBeneHHBIX B TaOJHWIlE SJEMEHTOB: a) M300pasure rpadudecku (c
MIOMOIIbI0 KBAHTOBBIX SYEEK) DJEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMAajlbHOM H
B0O30Y’KJICHHOM COCTOSIHUU; 0) COCTaBbTE JEKTPOHHBIC (HOPMYJIIBI ISl HOPMAIBHOTO
¥ BO30YKJICHHOT'O COCTOSTHUS; B) 3aIMUIITUTE HA0OP KBAHTOBBIX YMCEIN JJISI BAJICHTHBIX
AJIEKTPOHOB (B HOPMAabHOM U BO30YXJICHHOM COCTOSHHUH); T) C TOMOIIBIO
AIEKTPOHHON (OPMYJIBI OIUILIUTE MECTOIOJOKEHUE DJIEMEHTa B TMEPUOAUYECKON
cucreMme (Mepuoj, Tpylna, MOATPYyNNa) W MPEACKAKUTE TJIAaBHbIE XHUMUYECKHE
CBOMCTBa (METaJUl WJIM HEMETasul, CTENEeHU OKHUCIEHUsA, (HOpMYyJbl U XapakTep
OKCHJIOB U THJPOKCHUIOB).

Bapuant deMeHT
| 11
1 Na P
No3

Onpenenure XxapakTep XMMUYECKON CBSA3M MEXK]y aTOMaMU B MOJIEKyJaX, THUI
ruopuau3aluy  opoUTalied LEHTPalIbHOTO aToMa, HajJu4yhe O- U T-CBA3EH.
N300pa3ure cxemy MEpeKpbIBaHUS OpOUTATEd U MPOCTPAHCTBEHHYIO CTPYKTYpY
MOJIEKYL.

Bapuant Mouexya

I 11
1 AlCL; | CLO

Ne4

Ha ocHOBaHMM CTaHIApTHBIX SHTAIbIHK 00pa3oBaHusd AH 93 N aOCOIIOTHBIX
DHTPONMNA S°93 BEIIECTB ONpPEAEIUTE: a) TEIoBOM 3pdekr AH°, n3MeHeHue
sHTpornuu AS° u u3mMeHnenue cBob6oHoM sHeprun ['m60ca AG® XUMHUYECKOUN peakIlni,
clenaiiTe BBIBOJI O TEPMOJUMHAMHYECKOM BEPOATHOCTH NPOTEKAHUSI PEAKLHMH TPHU
CTaHJAPTHBIX YCIIOBHSIX; 0) TeMIeparypy, IpU KOTOpPOM cucTeMa HaxOAHUTCS B
COCTOSIHUM Xxumuueckoro paBHoBecusi (AG=0). PacueTsl nmpoBecTH MO ypaBHEHUSIM
peakiuii, IpUBEICHHBIM B TAOJIHIIE.

Bapuant YpaBHeHNe peakunu
1 CO + HzO(H():COQ =+ H2
No5

Beruucnure: KOHCTaHTY paBHOBECHS OOpAaTHMMOW pEakKIMHM, HCXOJHBIC U
PaBHOBECHBIE KOHIICHTPAIIMA KOMIIOHEHTOB B CHCTeMax (BETUYUHBI, KOTOPBIE HYKHO
BBIYUCIINTH, 0003HAYCHBI B TAOJIMIIC Yepe3 X).

Bapuant YpaBHeHne peakumuu Kp PagHoBecHBIC Hcxonubie
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KOHIIEHTpaIII/II/I, KOHIIeHTpaIII/IPI,
MOJIb/J MOJIb/J1
[SO,] = 0,04 _
1 280, + 0, <> 2S0s x [0,] = 0,06 CC((S(;)?: o
[SO;] =0,02 2 2
Neb

Omnpenenure CTENEHb AMCCOLMAIMM 0, KOHCTAaHTy Auccomuanmuu Ky,
KOHIIEHTpaIuio HOHOB Bojopogaa [H'] m ruapokcua-uono [OH | (BenmuumHsI,
KOTOpBIE HY>KHO OMPEEINTh, 0003HaYeHBI uepes x (p=11/mm)).

Konuentpauus + [OH ],
Bapuanr |  BemecrBo pacTBopa a Kiee [H'], moan/on
1,7 -
1 CH;COOH 05M X 105 X -
No7

Hanumwure ypaBHEeHHs peakuud TUAPOJIHW3a B MOJICKYJISIPHOM M HOHHO-
MoJekyisipHoit ¢opme. Paccuutaiite pH M KOHLIEHTpaMIO UCXOTHOU COMH (Cpex) C
Y4E€TOM THAPOJIA3a MO MEPBOM CTYNEHH (BEIWYUHBI, KOTOPHIE HYKHO ONPEIECIUTD,
0003HaYEHBI YEPE3 X).

BapuauTt YpaBHeHHe peaknuu pH Clcx, MOIIB/T
K,CO; + H,O — 11 X
1 Ml’lClz + HQO — - -
A1C13 + NazCO3 + HzO — = -

Ne8
Omnpenenure MOJEKYSIPHYIO Maccy HEUIEKTPOJIMTA, MAacCy PacTBOPEHHOTO
BEIIECTBA M PACTBOPHUTENS, TEMIEPATYpPbl KPUCTAIIM3AIMU W KUIICHHS PAcTBOPOB
(BEJIMUMHBI, KOTOPBIE HYKHO OIIPENETUTh 0003HAUEHBI Yepes X).

Moaexyas
Y Macca Macca tip tam
PacrBope pHasi tp tiun
Bapu PacTBopu BellleC | pacTBOpH pacTB pacrtB
HHOe macca M pacTBoOpHu o | pacTBopHu o
aHT Teab TBa TeJs m,, o opa, o opa,
BellIeCTBO BellleCTBa, Teds, °C TeJs, °C
mg, 1 r C C
/MOJIb
OeH30IT
1 ? X 0,512 100 5,5 5,29 - -
Ne9

Paccuuraiite 0O0IIyI0 KECTKOCTb BOJBI (MOJIB/N), COAEpKallel yKa3aHHbIE
comu. CrulaHUpyHTE SKCHEPUMEHT 110 YCTAHOBJICHHIO JKECTKOCTH BOIBI U €€
YMSTYCHHSI peareHTHBIM METOJIOM M METOJIOM KaTHOHUPOBAHHSI.
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Bapuanr Cosmmn Macchl paCTBOPEHHBIX COJICH O0BeM BOABI

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

NelO
MeToioM HOHHO-3JIEKTPOHHOTO OanaHca COCTaBbTE YpPaBHEHHUE M YKaKUTE
OKHCIIUTENb U BOCCTaHOBUTEND B naHHOW OBP. Onpenenure, B KakoM HalpaBJICHUU
MOMIeT TMpoIecC TMpU 3aJaHHBIX B Tabmuie 3HadeHusx pH U MoNsipHBIX
KOHIIEHTPALUAX BEIIECTB.

Bapuant IMpouecc pH KonuenTpauus Beuiects,
MOJIB/JI

KMnO, - 0,001

FCSO4 - 10-5
1 KMnO, + FeSO, + H,SO, — S MnSO, - 0,1

FCQ(SO4)3 — 0,005

Nell
HamumuTe cXempl KaTOJHOTO M aHOJHOTO TIPOIECCOB IPH  DIICKTPOJIH3E
pacTBOpa COJIM C MHEPTHBIMU AJIEKTpojaMu. Paccuuraiite Maccy (1 raza — o0beM
IIPH H.Y.) BBIJIEJISIONIETOCS Ha KaTO/Ie BEIIECTBA MIPH 3aJaHHBIX YCIOBHUSX.

Bapu- Coasb Cniaa Bpems
aHT TOKa, A
1 Na,SO4 6 1,54
Neol2

CocTtaBbTe CXeMy TallbBAHMYECKOTO »3JEMEHTa M3 JBYX IOJY3JEMEHTOB,
HAMUIIUTE YpaBHEHHE TOKOOOpa3yromieil peakiuu, paccunrtaiire IC u u3MeHeHue
cB00O1HOM sHeprun ['n66ca AG i cOCTaBICHHOTO rajJbBaHUYECKOIO AJIEMEHTA.

Bapuanrt KonueHnrpamnusi KaTHOHOB
M0J1y3J1eMEeHTOB, MOJIb/JI
TePBOro BTOPOIo
1 Zn/Zn* Ag/ Ag’
0,01 0,02
Nel3

JIBa MeTasuia HaXoAsTCs B KOHTaKTe JIpyr ¢ ApyroM. Kakoit u3 meramios Oyaer
KOPPOAMPOBATh MpHU TMOMNAJaHUU WX B JJIEKTPOJUTHYECKH MPOBOMAILYIO Cpemy?
CocTaBbTe cXeMy KOPPO3UOHHOTO TaIbBAHMYECKOTO DJIEMEHTA U YPABHEHUS PEaKIuu
AHOJAHOTO OKHCIIEHHS U KATOJHOTO BOCCTAHOBJICHUSI.

Bapuantr | KoHrakTupylomue Cpena
MeTAJLIbI JICKTPOJINTA
1 Fe, Ag Braxusit
BO3JYX
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IIxaaa oneHNBaHUA

[IIkxana orieHNBaHUS

Kpurepuu oueHnBanus

«OTIUIHO» BBITIOJTHEHBI BCE 33JIaHUSI KOHTPOJIBHOM padoThI; paboTa BBHIIIOJIHEHA B
CpOK, opopMIIeHHE, CTPYKTYpa U CTUIIb paboThl 00pa3moBbie; paboTa
BBITIOJTHEHA CaMOCTOSITENILHO, MPUCYTCTBYIOT COOCTBEHHBIE
000011IeHN, 3aKITFOUYEHUS U BEIBOIKI.

«Xoporio» TEOpeTUYECKasi YaCTh U PacueThl KOHTPOJIBHON paOOTHI BHITIOTHEHBI C

HE3HAYMUTEIbHBIMU 3aMEUaHUsIMH, paboTa BBIMOJHEHA B CPOK, B
0o(OpMIICHUU, CTPYKType U CTHIE NpPOEKTa HET TpyObIX OIIUOOK;
paboTa BBINOJHEHA CaMOCTOSITENIbHO, MHPUCYTCTBYIOT COOCTBEHHbIE
00001IeHNs, 3aKIIOUYEHUS] W BBIBOJBI; MPABUJIbHBIE OTBETHl Ha BCE
BOIPOCHI C TOMOIIIBIO MPENO/IaBaTeNsl P 3alIUTE PabOThI.

«Y IOBIIETBOPUTEIILHO»

BBHITIOJTHEHHBIE 3aaHUS KOHTPOJIBHON pabOThl MMEIOT 3HAYUTEIbHBIC
3aMedaHusi; paboTa BBINIOJIHEHA C HapylieHueM rpaduka, B
0(OpPMIICHUHU, CTPYKType U CTHUJIE pabOThI €CTh HEJAOCTaTKU; paboTa
BBINTOJIHEHA CaMOCTOSITEIILHO, MPUCYTCTBYIOT COOCTBEHHBIC
0000I1ICHHS; OTBETHI HE HAa BCE BOIPOCHI ITPH 3aLTUTE PAOOTHI

«HeynoBneTBOpUTENBHO

3aJjaHisl B KOHTPOJBHOH paboTe BHIMOJHEHBI HE MOJHOCTHIO WU
HCIMPABUJIIbHO; OTCYTCTBYIOT WJIM CACJIaHbI HCTIPABHUJILHBIC BLIBOABI U
00006mmenus; opopmieHue paboThl HE COOTBETCTBYET TPEOOBAHUSIM;
HCT OTBCTOB HA BOIIPOCHI IIPH 3aITUTC pa6OTBI.

6.2.5. UnpuBuayajibHble 3aJaHUs VIS BBINOJHEHHS  PacyeTHO-
rpaguyeckoi padoTbl, KypcoBoil padoThl (IIpoeKTa)

PI'P, KP u KII no aucuumnnune «Xumusy padoudeid mporpaMmmMoi 1 y4eOHbIM
IJIAHOM HE IIPEAYCMOTPEHBI.

6.3. OLHEHOYHBIE CPEJACTBA ITPOMEKYTOYHOI'O KOHTPOJIA

BOHPOCBI JJIF IOATOTOBKH K HpOMe)KyTOqHOﬁ aTTeCTallum 110 uToram
OCBOCHUA ITUCHUIIIMHBI Xumus

OIIK-1

1. CoBpeMEHHOE MpEACTABIEHUE O CTPOCHUM aroma. JIBONCTBEHHas MNpupoaa
AJEKTPOHA.

2. dusmnyeckas WHTEpHpeTanus KBAHTOBBIX yucen (n, I, m;, mg) sHEpreTHYEeCcKux
YPOBHEM 3JICKTPOHOB B aTOME.

3. Pacnipenenenue snekTpoHoB B aromax. I[Ipunuun Ilaynu (orpanuuenue 1o
pacrpeneneHro 3JIeKTpoHOB Ha opoOutansx). [IpaBuno KieukoBckoro (mpuHIUIT
HauMeHbed sHeprum). [lpaBuno XyHma (0 MOpsiAKE 3amoOJHEHUS CBOOOIHBIX
opbuTanei).

4. DnexktpoHHble (popMynsl atomoB. PacronokeHwe 3JIE€MEHTOB C  s-, p-, d-, f-
OpOUTAISIMU 3JIEKTPOHOB B IEPUOIMYECKON TAOIHULIE.

5. CoBpemeHnHas popMyJIHpOBKa MEPUOIUYECKOrO 3akoHa. [lepuonnueckas cucrema
J.W. Menneneesa (Iepuoibl, TPYIIIbI, MOATPYIIbI).

6. OCHOBHbIE CBOMCTBA aTOMOB (aTOMHBIN pagnyc, SHEPrUsi HOHU3AIUHU, CPOJICTBO K
AJIEKTPOHY, IEKTPOOTPUIIATEIBHOCTD). [IepnoInyHOCTh CBOMCTB aTOMOB.
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7. Metamnibet u  Hemetamuibl B 1ICD. KuCIOTHO-OCHOBHBIE M OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupoaa cun XUMHUYECKOTo B3ammoaercTBus. OOpa3oBaHHEe KOBAJSHTHOW CBS3H.
[TonsipHas u HenoJsApHasi KOBAJIEHTHAS CBA3b. JIUMIONBHBIIT MOMEHT MOJIEKYJIBI.

9. CBoiiCTBa KOBAJIGHTHOM CBS3M (IJIMHA CBSA3M, SHEPTUsl CBSI3U, HACBHIIIAEMOCTh U
HaIPaBJICHHOCTh CBS3M).

10. CnocoObl mepexkpbIBaHUS JJIEKTPOHHBIX OOJAKOB MpU OOpa3oBaHUU G- U T-
cBsa3eil. KpaTHble xumudeckue cBsi3u. ' uOpuan3anus aTOMHbIX OpOUTaei.

11. NonHass cBA3p W ee CBOWMCTBAa (HEHACHIIIAEMOCTh W HEHAMNPABJICHHOCTH).
HNoHHbIe KpUCTATUYECKUE CTPYKTYPHI.

12. JIOHOpHO-aKLENTOPHBIA  MeXaHW3M  OOpa3oBaHMSI  KOBAJEHTHOM  CBS3H.
Bonoponnas cBA3b.

13. Meranisl 1 UIX MECTO B IEPUOINYECKON cucTeMe. MeTanandyeckas CBA3b.

14. Dwnranenusga. Buasl XUMHUYECKHX peakuuid 1Mo  TermmoBoMy 3¢ dexTy.
KonudecTBeHHas xapakTepucTuka TerioBoro s¢dexra.

15. Outponus, €€ M3BMEHEHUs B XUMUYECKHX Mpoueccax. [ 3akoH TepMOIMHAMUKH.
16. CpoOomnast sHeprus ['mOOca Kak KpUTEpUil CaMOMPOU3BOJIBLHOTO MPOTEKAHUS
peakiuii. DHTaANbIUNWHBIA U SHTPONUNHBIN (DAKTOPHI.

17. Cxopocts xumuyeckor peakuud. @DaxkTopsl, BIHSIOIME HA CKOPOCTbH
XUMUYECKOU peakiuu (KOHIEHTpaIlus, TeMIepaTypa, IPUCYTCTBUE KaTaln3aTOPOB).
18. 3akoH nerictBusa Macc. KoHCTaHTa CKOPOCTH peaKkUu.

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

20. Ilonsarue o kartanuse. Buawsl kaTanm3atopoB (TOMOTEHHBIE U TE€TEPOTEHHBIE).
N3MeHeHne SHEPTUH AKTUBAIMN XUMHUYECKON pEAKIIUH MPU KaTaau3e.

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

22. CwMelieHrne XMMAYECKOTO PaBHOBECHS MO/ BO3JEHCTBUEM BHENIHUX (PAKTOPOB.
[Tpunnun Jle-1laTenbe.

23.00mme moHATus O pactBopax. CrmocoObl BBIpAXKEHUS COCTaBa PaCTBOPOB.
PacTBOpuMOCTH BellleCTB B BOJIE.

24.DJIEKTPONUTHAYECKAST JUCCOLUMALMUSA KHUCIOT, IIEJIOYEe M COJEed B BOJHBIX
pactBopax. Ctenenp aucconuanuu. CUIbHBIE U CI1a0bIC DIEKTPOIUTHI.
25.0NneKTpoJauTHYECKas Juccouuanus Bojbl. VoHHOe mnpou3BeneHHE BOJBI.
Bonopoauslii mokaszareiib U €ro 3HAYEHHUS B KHUCIJIOW, HEUTPAJIbHOM U IIEJTOYHOU
cpene.

26.1'uaponn3 BOOHBIX pacTBOPOB coseil. KoHcTaHTa U cTeneHb ruaposn3a.
27.1loHsiTHE O KOJUIOUIHBIX pacTBOpax. [[oBEpXHOCTHBIE SIBJICHHUS.

28.Peakiiuu OKUCIEHUS U BOCCTAaHOBIECHUS. CTENEHb OKHUCIEHUS XUMHUYECKUX
31eMeHTOB. OKHUCIUTENbHBIE U  BOCCTAHOBUTEIBHBIE CBOIICTBA aTOMOB B
3aBUCHUMOCTH OT CTETIEHU UX OKUCIEHHUS. TUMNYHBIE OKUCIUTENN U BOCCTAHOBUTEIIH.
29.D1eKTPOXUMHUYECKUE SIBJICHUSI HA TPAHUIIE METAUl - PacTBOP. DJIEKTPOIHBIC
NOTEHIMANIBI METAJIOB. Psii MeTalioB MO BEIMYMHE CTAHAAPTHOTO JJIEKTPOIHOTO
NOTEHIMAJIA.

30. XMMHUYECKHE OCHOBBI JCMCTBHSI TaJbBAHUYECKHX JJIEMEHTOB. YCTPOWCTBO H
paboTa MeHO-IIMHKOBOTO 3JieMeHTa (dyemMenTa Jlanusnsa-Axkoon).
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31.Posb XUMHYECKOTO 3KCIIEPUMEHTA IIPU OTKPHITUN XUMUYECKUX UCTOYHUKOB TOKA.
OO6GopynoBanue s MOTydeHHS deMeHTa Jlanuamsa-Skoou.

32.IlonsTue 06 3neKkTpoan3e. AHOJIHBIC U KaTOIHBIC MPOIECCHI IIPH AJICKTPOJIH3E.
33.0nekTpoin3 paciyiaBOB M BOJHBIX pacTBOpoB coseil. Mcmonib3oBaHue
pPacTBOPUMBIX  3JIEKTPOAOB MpU pPapUHUPOBAHMM METALUIOB M  HAHECEHUU
rajbBaHUYECKUX TOKPBITUH.

34. TexHONOrUs TPOBEIEHUS DIIEKTPOJIM3a B J1A0OpAaTOPUM M Ha NPOU3BOJICTBE.
["anpBaHOIIACTUKA U TAIbBAHOCTETHS.

35.XuMuueckass  CyIIHOCTb  OCHOBHBIX  BHJOB  KOPpPO3UM  (XMMHUYECKOM,
ANEKTPOXUMUYECKOH ). OCHOBHBIE METO/IbI 3AIUTHI METAJIJIOB OT KOPPO3HH.
36.DNEKTPOXUMUYECKHE OCHOBBI KATOJHOMW M MPOTEKTOPHOW 3aIlIUThl METAJLUIOB OT
KOPPO3UHU.

37.11loHsTHE O KECTKOCTH BObI, KOJTMYECTBEHHAS XapaKTEPUCTHKA )KECTKOCTH BO/JIBI.
BpemeHnHas v mocTossHHas! ’KECTKOCTh BOJIBI.

38. Meroapl yCTpaHEHMsS JKECTKOCTH. MeTonMKa TNpPOBEIEHUs SKCIIEPUMEHTA
YMSITYCHUSI BOJIbI, WCTIOJB30BAHME PEAreHTHOTO METOJIa ¥ MOHHOOOMEHHUKOB IS
yMSATYEHUS BOJIbl HA TPOU3BOJICTBE.

6.4. MeToanueckue MaTepuaJibl, onpe/esiioniue Npoueaypbl OleHuBAHUSA
3HAHMI, YMEHUH, HABBIKOB M (UJIM) ONbITA JAESATEJIbHOCTH, XapPaKTEePHU3YyHIIUX
JTanbl (JOPMUPOBAHUA KOMIIETEHIIM A

OCHOBHOI 1I€JIBI0 TPOBEACHUSI TMPOMEKYTOUYHOM AaTTeCTAllUHU  SIBIISIETCS
OTpeJelieHe CTEMEeHU JIOCTHMKEHUS IIeJied 1o y4eOHOM IUCHUIUIMHE W ee
pazaenaMm. OcCylIeCTBISIETCS 3TO MPOBEPKOW M OLIEHKOM YpPOBHSI TE€OPETUYECKOU
3HAHWM, TOJYyYECHHBIX OOYyYalOIMIUMHUCS, YMEHHS TPUMEHSITh WX B PEIICHUH
NPAKTUYECKUX 3a7a4, CTENEHW OBJIAJICHUS OOYyYalomUMUCA TPaKTUYECKUMHU
HABBIKAMH M YMEHUSMH B 00beMe TpeOOoBaHMiA paboueil MporpaMMBbl 1O JUCITUTUINHE,
a TAaKXK€ UX YMEHHE CaMOCTOSITEIbHO pab0TaTh ¢ Y4€OHOM IUTEpaTypoil.

OpraHuzanusi MPOBEACHHUS MPOMEKYTOUYHON aTTECTAIlMU perjaMEeHTHpOBaHa
«ITonoxenuem 00 opraHuzalu o00pPa30BATEIBHOrO Mpolecca B ¢eaepaibHOM
roCyJIapCTBEHHOM aBTOHOMHOM 0OOpa3oBaTeIbHOM YyupexaeHUn «MOCKOBCKUMI
MOJINTEXHUYCCKUN YHUBEPCUTET

6.4.1. Iloka3zare/in OLleHHUBAHMSI KOMIIETEHUUII HA PAa3JIMYHBIX ITaNax MX
¢GopMupoBaHUs, JOCTHKEHHE OOYYAIIMUMNCHA IUIAHMPYEMbBIX Pe3yJbTAaTOB
00y4eHMS MO0 TUCHUILIUHE

Kox u nHaumeHoBaHue kommereHmuu OITK-1. Crmoco0eH CTaBUTh W pelmiaTh HWH)KEHEPHbIE W HAYIHO-
TeXHU4Yeckue 3anauyu B cdepe cBoeil NpoecCHOHAJBLHOW MeATEJBHOCTH M HOBBIX MEKIMCHUIIMHAPHBIX
HaNpaBJeHHii ¢ HCMOJb30BAHHEM eCTeCTBEHHOHAYYHBIX, MATeMATHYECKHUX H TEXHOJIOTHYECKHX MojieJiei

Yran Kpurtepun ouenuBanus

(ypoBeHb)
HEy0BJEeTBOPUTEIbL | YAOBJIETBOPHTEJILHO XopouIio OTJIMYHO
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HO

3HATH Ob6yyaromuiics OO0yuatonuiics Ob6yyaromuiics OOyuaronuiics
JIEMOHCTPUPYET TOJHOE | AEMOHCTPHPYET JIEMOHCTPUPYET JEMOHCTPHPYET
OTCYTCTBUE WIN | HEMOJIHOE COOTBETCTBUE | YACTHYHOE MIOJITHOE  COOTBETCTBUE
HEI0CTaTOYHOE CIJIC/TYFOLINX 3HaHMI: | COOTBETCTBUE CIIEAYIONNX  3HAHWH:
COOTBETCTBHE 3HaTh OCHOBHBIC 3aKOHBI | CIIEIYIONIMX  3HAHWH: | 3HATh OCHOBHBIC
CIIEIYOIIUX 3HAHW: | MATeMaTHYECKUX U | 3HaTh OCHOBHBIC | 3aKOHBI
3HaTh OCHOBHBIC 3aKOHBI | €CTECTBEHHBIX HayK, | 3aKOHBI MaTeMaTHYECKHX u
MaTeMaTHYeCKHX U | HEOOXOIUMBIX IUIsL | MaTeMaTHYecKuX U | €CTECTBEHHBIX  HayK,
€CTECTBEHHBIX HayK, | pelIeHHs THIIOBBIX 3aJa4 | €CTECTBEHHBIX  HAyK, | HEOOXOIUMBIX IS
HEO00XOJUMBIX 101 | IpodecCHoHaIbHOM HEO0XOJUMBIX IUISL | pelleHUs THUIIOBBIX
peUICHUA THUIOBBIX 3a7a4 | ACATCIIbHOCTH, a | pCIICHUA TUIIOBBIX | 3a4a4
npodeccCHOHaNBEHON MMEHHO, OCHOBHBIE | 3a1a4 npodecCHOHANBEHON
JIeSITENIbHOCTH, a | MOJIOXKEHUs npodeccHoHaNbHON JIeATEeNIbHOCTH, a
HUMEHHO, OCHOBHBIC | COBPEMEHHOW  TECOPUM | AEATEIBHOCTH, a | UMEHHO, OCHOBHBIE
TIOJI0KEHHS CTPOCHHS aToma, | IMEHHO, OCHOBHBIC | ITOJIOXKEHHS
COBPEMEHHOW  TEOpHH | XMUMHYECKOU CBSI3H, | ITOJIOXKCHUS COBPEMEHHOH  TEOpuu
CTPOCHUS aToMa, | SHEPreTHKH W KHHETHUKH | COBPEMEHHOH TEOpUH | CTPOCHHUS aroma,
XAMHYECKOMH CBSI3H, | XHMHYECKHX  PEaKLHiH, | CTPOCHUS aToMa, | XMMHYECKON CBsI3H,
SHEPTeTHKU M KHHETHKU | XUMHYECKOTO XAMHYECKOH CBSI3H, | DHEPTETUKH "
XAMHYECKHX  PEaKUuii, | paBHOBECHS, TEOPUH | SHEPreTHKH U | KHHETHKH XUMHYECKHX
XUMHYECKOT'0 PacTBOpPOB, KUHETHKN XMMHYECKUX | PEeaKuui, XHMHYECKOTo
PpaBHOBECH, TCOPUU | DJICKTPOXHUMHHU, a TaAKKE peaKHHﬁ, XUMHUYECKOI'0 | paBHOBECHU, TCOPUHN
pacTBOpoB, OCHOBHBIE  COCJMHEHHS | paBHOBECHS,  TECOPUH | PACTBOPOB,
ANIEKTPOXMMHUH, @ TaKXKE | DJIEMEHTOB, uX | pacTBOpOB, ANEKTPOXUMUH, a
OCHOBHBIE  COEIIMHEHHS | KJIacCH(UKAINIO U | DJIEKTPOXUMUH, a | Takxe OCHOBHBIE
9JIEMEHTOB, UX | XUMHYECKHe TaKxe OCHOBHBIE | COEIMHEHHUS
KJIaCCU(DHKALIAIO U | TIpeBpaLICHHS; 3HAaTh | COCTUHCHUS 9JIEMEHTOB, nux
XMMHUYECKHE METO/IbI 3JIEMEHTOB, UX | KIaccHpHKAIHIO u
TpeBpalICHHUS; 3HAaTh | MaTeMaTH4ECKOrO KJIaCCU(HKALIHIO U | XUMHYECKHE
METOHBI aHaIM3a U | XUMHYECKUE NpeBpalieHus;  3HATh
MaTeMaTH4eCKOro MO/ICITUPOBAHUS IUIS | TpEeBpAIlleHUs;  3HATHh | METOJBI
aHanm3a U | pelleHus] CTAaHJApPTHBIX | METOMBI MaTeMaTH4eCKOro
MOZCIUPOBAHUS 0 | 3anma4 B 005IacTH | MaTeMaTHYECKOTo aHaIN3a u
peuicHuA CTaHAAapTHBIX IIPOMBIIIJICHHOT'O n | aHaJIM3a " | MOACINPOBAHUA JUIA
3aza4 B o0nacTu | rpakJaHCKOro MOJENUPOBAHUA Ul | PELICHUS CTaHAAPTHBIX
IIPOMBINIIICHHOTO )41 CTPOUTECIILCTBA, 3HaTh | pCHICHUA CTAaHAAPTHBIX | 3a1a4 B OGHaCTH
IPaKAaHCKOTO BO3MOXKHBIE 3a7a4 B 00JIaCTH | IIPOMBILIUICHHOTO U
CTPOHMTENbCTBA;  3HATH | HAMPABJICHUS MPOMBIIUICHHOTO U | TPaXIaHCKOTO
BO3MOJXKHBIE XUMHYECKHX IPaXKIaHCKOTO CTPOHUTENbCTBA; 3HATH
HaIpaBJICHUS B3aMMOJICHCTBHI, CTPOHUTENbCTBA; 3HATH | BOBMOXKHBIC
XUMHYECKHX KOHCTaHTBl PaBHOBECHS | BO3MOXKHBIC HaIpaBJICHUS
B3aMMO/ICHCTBH, XUMHYECKHX HaIpaBJICHUS XUMHYECKHX
KOHCTaHTBbl PAaBHOBECHUS | NMPEBPALLEHUIN XUMHYECKHUX B3aUMOJICHCTBUH,
XUMHYECKHX B3aMMO/JICHCTBHH, KOHCTAHTBI PaBHOBECHUS
HpeBpameHm‘/'I KOHCTAHTBI paBHOBECHA | XUMHUYCCKUX

XUMHYECKUX NIPEBPALLEHUI
NpeBpaleHun

yMeThb OOyuarommiics He ymeeT | OOygaromuiics OO0yuaronuiics OObyuatommiics
WIX B HEJOCTATOYHOW | TEMOHCTPHUPYET JEMOHCTPHUPYET JIeMOHCTPUPYET
CTEIIEHH YMEEeT YMETh | HEeMOJHOE COOTBETCTBHE | YACTHYHOE MIOJIHOE  COOTBETCTBHE
UCIIONB30BaTh  3HAHMS | CIEAYIOIMX  YMEHHH: | COOTBETCTBHUE CIICNYIOIUX  YMEHHH:
OCHOBHBIX 3aKOHOB | YMCTb HCIOJIB30BaTh | CICAYIOUINUX yMeHHﬁ: YMETH HCIIOJIB30BATh
MAaTEMATHYCCKUX U | 3HAaHHUA OCHOBHbLIX | YMEThb HUCIIOJIB30BAaTh | 3HAHUA OCHOBHBIX
C€CTCCTBCHHBIX HAyYK [UIA | 3aKOHOB 3HAHUA OCHOBHBIX | 3aKOHOB
peLICHUs]  CTaHJAapTHBIX | MaTeMaTHYECKHX U | 3aKOHOB MaTeMaTH4eCKHX "
3amaq B 00JIacTH | €CTECTBEHHBIX HAyK Ml | MATEMaTHYECKHX U | €CTECTBEHHBIX  HayK
9KCIUTyaTAllMH 3/aHUI M | PEIICHUS CTAHNAPTHBIX | €CTECTBEHHBIX  HAyK | I peLeHus
COOPY)KCHUi, a UMEHHO, | 3a1a4 B obnacte | s pelIeHHs | CTaHIAPTHBIX 3a1ad B

OIpeACIATh XUMHUYCCKUC

IKCIUTyaTalluul 3IaHud |

CTaHAapTHBIX 3a4a4 B

obnactu OKCILTyaTallun
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CBOWMCTBa 3JCMCHTOB U
WX  COCAWHCHWH IO
nonoxkenuio B IICO, mx
BIMSIHHE Ha CHCTEMY,
HaTpaBJICHUE
XAMHAYECKHX
B3aMOJCHCTBUI,
KHUCJIOTHO-OCHOBHOM
XapakTep cpenpl,
BO3MOXKHBIE  TOOOYHBIE
MIPOIIECCHI
(KOppO3UOHHBIC U Jp.) U
MIpeICKa3bIBaTh ux
BIIMSTHHC Ha
TEXHOJIOTUICCKUH
TpOIIeCcC, OKPYIKAIOIIYIO
cpely W UeJIOBeKa,
npeanarath CIIOCOOBI
3alIUThl OT HUX, a TAKXKC
IIpUroTaBJINBaTh
pacTBOpPEI HYXHOU
KOHIICHTPAITUH u
OTpENeNSITh €€ JIIOBIM
JIOCTYTTHBIM METOJIOM
(TuTpOBaHMeE, c
MTOMOIIBI0 apeoMeTpa |
T.4.), wmMepATh pH
BOJIHBIX pacTBOpoB
ANEKTPOJINTOB, yMeETh
HCIOJb30BAaTh OCHOBHBIE
3aKOHBI

C€CTCCTBCHHOHAYYHBIX
JTUCITUTITH B
poheCCHOHATBLHOMN
JIESITENIbHOCTH,
MPUMEHSTh METO/IBI
MaTeMaTH4eCKOro
aHam3a u
MO/JICTUPOBAHHS
TEOPETHYECKHUX "
9KCIIEPUMEHTAIIbHBIX
HCCJICIOBAaHUIT; YMETh

HCIOJIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYUHBIX
JUCTIMTUTHH JUTS
(opMHUpOBaHUS CXEM H
MTOCTICIOBATEIHPHOCTH
MPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTeMaTHIECKUX u
©CTECTBEHHBIX HAyK IS
peanu3aniu  IPOEKTHBIX
pemieHuir B obiactu
MIPOCKTUPOBAHUS u
SKCIUTyaTalluu 3JIaHui U
COOpY>KEHUH

COOPY>KEHUI, a UMEHHO,
OTIPENIENATh XUMHIUYCCKHUEC
CBOWCTBA DJIEMEHTOB U
1504 COEIMHEHUI o
nonoxkennio B IICD, mx
BIMSIHAE Ha CHCTEMY,
HampaBJIeHUE
XUMHNUYECCKUX
B3aNMOJCHCTBUH,
KUCIOTHO-OCHOBHOM
XapakTep cperpl,
BO3MOXHBIC  MOOOYHEIE
MPOLIECCHI
(KOppO3UOHHBIC U Op.) U
MpeIcKa3bIBaTh 179:
BITUSTHHC Ha
TEXHOJIOTUYECKUI1
MPOIIECC, OKPYKAFOIIYIO
cpeny W YeNOBeKa,
npenjarath CIIOCOOBI
3alllUThl OT HUX, a TaKXC
MPUTOTABIIUBATH
PacTBOpEI HYKHOU
KOHIICHTPAIIH u
OTIpeNeNiATh €€ JIOOBIM
JIOCTYITHBIM METOIOM
(TuTpoBaHme, c
TIOMOIIIBI0  apeoMeTpa M
T.A.), wmMepatb pH
BOJIHBIX pacTBopoB
BJICKTPOJIUTOB; YMETh
HCTIOJIb30BaTh OCHOBHBIC
3aKOHBI

€CTeCTBEHHOHAYYHBIX
JHCIMTUTHH B
npoQeCCHOHATBHOM
JIeSTENIbHOCTH,
MPUMEHSTh METOJIBI
MaTeMaTHIECKOTro
aHanM3a u
MOJICTTUPOBAHHUS
TCOPECTUYCCKUX u
OKCIICPUMEHTAJIbHBIX
UCCIIEI0OBaHUM;  yMETb

UCIOJIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JCIUTLITAH JUTst
(dbopMUpOBaHUS CXeM H
MOCJIEI0BATEILHOCTH
NPUMEHEHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYeCKUX u
€CTCCTBCHHBIX HAYK IJIA
peanu3aiyu  MPOEKTHBIX
pemieHWit B 00JacTu
MPOEKTUPOBAHHSI u
IKCIUTyaTal[MK 3MaHUN H
COOpY>KEHUI

00JacTH 3KCILTyaTaluu
3aHUH ¥ COOPYKEHUH,
a UMCHHO, OTIPENeNATh
XAMHYCCKHE CBOHMCTBA
3JICMEHTOB u Hux
COEIMHEHUN o
nojoxenuro B IICD, ux
BIIMAHUC Ha CI/ICTeMy,

HaIpaBJICHHE
XUMHUYECKHUX
B3aUMO/ICHCTBHUIA,
KHCJIIOTHO-OCHOBHOU
XapakTep cpensl,
BO3MOXHBIE TTOOOYHBIC
TIPOIIECCHI

(KOppO3UOHHBIE W [Ip.)
U TIPencKasblBaTh HX
BIIMSTHHAE Ha
TEXHOJOTHYECKUH
mporiece,
OKPY’KAaIOIIYIO Cpeay U
YeNoBeKa, MpeJyiarath
CIIOCOOBI  3aIMTHEL  OT
HHUX, a TaKxe
MIPUTOTABINBATh
pacTBOpEI HY>KHOU
KOHIICHTPaILlUN u
OTIPENEIATh €€ JIF0OBIM
JIOCTYTIHBIM ~ METOJIOM
(TuTpOBaHmeE, c
MTOMOIIIBIO aPEOMETPa U
T.4.), wu3Mepats pH
BOJIHEIX pacTBOpoB
AJIEKTPOJIUTOB, yYMETh
HCIIOJIL30BaTh
OCHOBHEIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
MCIUATUINH B
poeCCHOHATBFHOMN
NIeSITEILHOCTH,
MIPUMEHSTh METOBI
MAaTEMATHUYCCKOI'O
aHaum3a u
MO/ICJTAPOBAHHUS
TEOPETHYCCKHUX u
IKCIEPUMECHTATBHBIX
HCCIICIOBAHMIA; yMETh
HCI0JIb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYIHBIX
MCIUATUINH ISt
(hopMUpOBaHHS CXEM U
MOCJIEOBATEILHOCTH
HpI/IMeHeHI/IH
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKUX u
€CTECTBEHHBIX HayK
IS peanu3anun
MPOEKTHBIX PEIICHUN B
obnactu
MIPOSKTHPOBAHUS u
SKCIUTyaTalluu 3AaHui

3aHUH U COOPYKEHUH,
a MMEHHO, ONPE/CNATh
XMMHYECKHE CBOICTBa
JJIEMEHTOB " nux
COETMHEHUN o
nojioxkennio B I1CD, ux
BIMSHUE HA CHUCTEMY,

HaIlpaBJICHUE
XUMHUYCCKUX
B3aUMO/ICHCTBHH,
KHCJIIOTHO-OCHOBHOM
XapakTep cpenpl,
BO3MOXHBIE TTOOOYHBIE
TIPOIIECCHI

(KOppO3UOHHBIE W [Ip.)
U TpEeACKa3blBaTh HX
BIIMSIHUC Ha
TEXHOJIOTUYECKUI
npotiecc,
OKpYIKaIOIIyI0 cpeny U
4eJloBeKa, MpeasIarath
CHOCOOBI  3aIUTHl  OT
HUX, a TaKxKe
NPUTOTABJINBATh
pacTBOpbI HYXHOM
KOHIICHTPAIUH u
OTIPENIEISTh €€ JIF0OBIM
JOCTYIHBIM ~ METOJIOM
(TuTpoBanwue, c
TIOMOIIBIO apeoMeTpa U
T.4.), wu3Mepats pH
BOJHBIX pacTBOpOB
JJIEKTPOJIMTOB; YMETh
UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCHUIUTAH B
podeCCHOHANBHOMN
JIeATENbHOCTH,
MPUMEHSTh  METObI
MaTeMaTH4ecKoro
aHajM3a "
MOJICTTMPOBAHHUS
TEOPETUYECKUX 51
9KCIIEPUMEHTAIBHBIX
WCCIICJOBAaHUH; YMETh
UCIIONIb30BATh
OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JMCUUIUTAH JUIst
(hopMHpOBaHUS CXEM U
MOCNIE0BATEIbHOCTH
MIPUMEHEHHUS
OCHOBHBIX 3aKOHOB
MAaTEMATHYCCKUX nu
€CTECTBEHHBIX  HayK
JUIsL peanuzanuu
MIPOCKTHBIX PEIICHUH B
obmactn
MIPOEKTUPOBAHHUSI u
IKCIUTyaTallMy 3IaHui
U COOpPYXKEHUU
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U COOpY>KEHUH

BJAJAECTh

OO0yyvaronuiics HE
BIIAJICCT WA B
HEJIOCTaTOYHON CTEIIeHU
BIIQJICCT: BJIAJICTh
cxemon u
MTOCTIEIOBATEIHHOCTEIO
MPUMEHEHHUS OCHOBHBIX
3aKOHOB
MAaTEMAaTHYCCKUX u
C€CTCCTBCHHBIX HAYK IUIA
peanu3aiyi  IPOCKTHBIX
pemieHUr B obnactu
MPOSKTHPOBAHUS u
SKCIUTyaTalu 34aHuH U
COOpYKEHUI, a UMEHHO,
MeTOIaMu pacueta
KHHETHYECKIX u
TEPMOANHAMHYECKIX
XapaKTePUCTHK
XUMUYECKUX  peakIuii,
pacdera KOHLIEHTpaLMi
pacTBOPOB M KOJIUYECTB
pearupyrommx u
00pa3yIoNMXCs BEIICCTB
o XUMHYECKOMY
YpaBHEHHUIO, pacueta
TTOKa3aTess KHCIOTHOCTH
cpensl, pacuera JAC u

OKHUCIIUTEIIBHO-
BOCCTaHOBHTEIIBHBIX
NOTCHLIMAJIOB  PEaKLIUM;
BJIaACTh HaBbIKaMHU
peuicHus CTaHAapTHBIX
3a1a4y TEOpEeTUYECKOI
MEXaHUKU c
IIPUMEHEHHEM
€CTECTBEHHOHAYYHBIX U
00IeMHXEHEPHBIX
3HAHUH, METOJIOB
MaTEMaTHIECKOTO
aHaJIn3a u
MOJIEINPOBAHHUS;
BJIaACTh MCTOBbI
MATEMaTUYCCKOI'O
aHan3a u

MOJICTTUPOBAHUS JUIsl JJISt
peanu3aluu MPOEKTHBIX
pemleHW®n B oblactu
MIPOSKTHPOBAHUS u
SKCIUTyaTalui 34aHuH U
COOpYKEHUHN

OOyuaronmuiicss BIaJeeT
B HEIONHOM 00BeMe U
MPOSIBIISIET
HEIOCTaTOYHOCTH
BIIAJICHUS HaBBIKAMH
BJIAJIETh cXeMoH "
MIOCTIEIOBATEINBHOCTHIO
MNPUMEHCHUA OCHOBHBIX
3aKOHOB
MAaTeMaTHYCCKUX u
€CTECTBEHHBIX HAyK HJIs
peanu3anuu  MPOEKTHBIX
peuleHuin B obOnactu
MPOCKTHPOBAHUS "
SKCIUTyaTalliul 3JaHdd |
COOPY’KEHUI, a UMEHHO,
METOAaMHU pacdera
KHHETHYECKHIX 178
TEePMOANHAMHYECKUX
XapaKTePUCTHK
XMMHYECKUX  peakiui,
pacueTa KOHIEHTpauui
pacTBOpOB U KOJUYECTB
pearupyrommx "
00pa3yIOMIMXCs BEIISCTB
o XUMHAYIECKOMY
YpaBHEHHIO, pacuera
TTOKa3aTelNsl KHCIIOTHOCTH
cpensl, pacuera DAC u

OKHCIIUTEIBHO-
BOCCTAHOBUTCIIBHBIX
IIOTCHLIAAJIOB  peaKLui;
BJIAACTh HaBbIKaAMH
peleHust  CTaHAapTHBIX
3a1a4 TEOPETUUECKOU
MEXaHHUKU c
MIPUMEHCHHEM
€CTECTBEHHOHAYYHBIX U
00IIenHXKeHEPHBIX
3HAHWM, METOJIOB
MaTeMaTH4YeCKOTO
aHajau3a U
MOJICTTUPOBAHUS;
BJIACTh METOAbI
MaTEMaTUYECKOTO
aHaju3a u

MOJETUPOBAHUS JUISL TS
peanu3anuu  MPOEKTHBIX
pemreHuit B obmactu
MPOCKTHPOBAHUS 51
SKCIUTyaTalluu 3/1aHud U
COOpYKEHUH

OO0yuarommmest
JIOIYCKarOTCst
HE3HAYMTENIbHEIE
OIIMOKH, HETOYHOCTH,
3aTpyOHEHUS,
YaCTUYHO BJIAJIEET
HaBBIKAMU BIAJETh
cXeMoM "
MOCJIE0BATEILHOCTBIO
HpI/IMeHeHI/IH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX u
€CTCCTBEHHEIX HayK
IS peanu3aryn
MIPOSKTHBIX PEIICHUN B
obnactu
MIPOEKTHPOBAHUS 31
3KCIUTyaTaluy 3AaHUN
U COOpYXKEHuH, a
HUMCHHO, METOAaMU
pacdera KMHETHUYECKUX
U TePMOJIUHAMUYECKUX
XapaKTEPUCTHUK
XUMHAYCCKUX PCaKIIHA,
pacdera KOHIEHTpaIuii

pacTBOpoOB "
KOJINYECTB
pearupyommx "
obpasyronmxcs
BEILIECTB h(s)
XHUMHUYECKOMY
YpaBHEHMIO, pacdera
roKa3aTens
KHUCJIOTHOCTH  CPEJBl,
pacyera 91C u
OKHUCIIUTENBHO-
BOCCTaHOBUTEIIBHBIX
TIOTCHIINAJIOB PEaKINi;
BIaJETh HaBBIKAMHU
pELIeHUs] CTaHAAPTHBIX
3a7a4  TEOPETUYECKOU
MEXaHUKU c
MIPUMEHEHUEM
€CTECTBEHHOHAYYHbIX
U OOUIEeHH)XEHEPHBIX
3HAHMH, METOJI0B
MaTeMaTU4ECKOro
aHaJM3a "
MO/ICTIMPOBAHNS;
BIaJETh METOJIBI
MaTeMaTHIeCcKOro
aHaIM3a "
MOJICTIMPOBAHUS ISt
IS peanu3au

IIPOEKTHBIX PEIICHUN B
obnactH
IIPOEKTUPOBAHUSL u

OOyuJatronuiics
CBOOOZHO TIPUMEHSET
MTOJTyYCHHBIC HABBIKH, B
IIOJIHOM o0beMe
BIIaEET HaBBIKAMU
BIAJIETh CXEMOH M|
MOCJIEI0BATEIHLHOCTHIO
HpI/IMeHGHI/IH
OCHOBHBIX 3aKOHOB
MaATEMATHUYCCKUX u
€CTECTBEHHBIX HayK
ISt peanu3aiuu
MIPOEKTHBIX PEUICHUN B
obnacrtu
TIPOSKTHUPOBAHUS 51
SKCIUTyaTaluu 3AaHUN
U COOpYXEHHH, a
HMEHHO, METOAaMU
pacdera KMHETHUYECKUX
nu TepMO}II/IHaMI/I‘IeCKHX
XapaKTEPUCTHK
XUMHUYECKHX pPEeaKIIHid,
pacueTa KOHLIEHTpaIi

pacTBOpoB u
KOJIMYECTB
pearupyromumx u
oOpa3yrommxcs
BEIICCTB o
XIMHYECKOMY
YpaBHEHHIO, pacdeTa
ToKa3aTens
KHUCJIOTHOCTH  CPEJHI,
pacuera 2J1C u
OKHUCIIUTENBHO-
BOCCTaHOBHTCITEHBIX
MTOTEHINAJIOB PEaKIIH;
BIIAJICTh HABBIKAMU
peIIeHus CTaHJapTHBIX
3aa4  TEOPETUYECKOU
MEXaHUKA c
MIpUMEHEHHEM
€CTeCTBEHHOHAYYHBIX
U OOIIeHHKXEHEPHBIX
3HAHUM, METOJ0B
MaTeMaTH4eCKOro
aHanmu3a u
MOJICTAPOBAHYS,
BIIAJICTH METOIBI
MaTeMaTHIEeCKOTO
aHam3a u
MOJICIAPOBAHUS ISt
UL peanu3aiyn

MPOEKTHBIX PELICHUN B
obnactu
TIPOCKTUPOBAHHMSI u
SKCIULyaTalluu 3AaHui
U COOpY>KEeHUH
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SKCIUTyaTalu 3JaHui
U COOpYKEHHUH

6.4.2. MeToauka OlleHNBAHUS Pe3yJIbTATOB IPOMEKYTOYHOM aTTeCTALMU

IlokazarenamMu  OlICHUBaHUSI

KOMIIETEHIIMA Ha JTare

IIPOMEKYTOUYHOU

arrecraiuy 110 JUCHHUIIJIMHC «XUMHUS»  SBIISIIOTCS PE3YJIbTAThL O6y‘-IeHI/I$I 10

JUCHUIIINHE.
O11eHOYHBIN JTUCT peE3yJabTaTOB oﬁyqenml o JTMCIHUIIJIMHE
YpoBeHb
K c(hOpMUPOBAHHOCTH
o 3HaHus YMmenus Hagpiku KOMIIETEHIIMU Ha
KOMIIETEHIIUHU
JTAHHOM JTarte /
OLIEHKa

3HATh OCHOBHBIE | YMETb HCIIOJIB30BATh BJIaACTh cxemMol H
3aKOHBI 3HAHUS OCHOBHBIX | MOCJIEJOBATEIbHOCTh
MaTeMaTUYECKUX U | 3aKOHOB 10 MpPUMEHEHUS
€CTECTBEHHBIX HAYK, | MaTEeMaTHYECKUX U | OCHOBHBIX  3aKOHOB
HEOOXOAMMBIX  JUIS | €CTECTBCHHBIX HAayK IUISl | MAaTEMaTH4eCKHX |
pelIeHUs]  THUMOBBIX | PEHICHHS CTAHAAPTHBIX | €CTECTBEHHBIX HAyK
3amaq 3a1a4 B obyactu | [uis peanuzanun
po¢eCCHOHATBFHOMN 9KCIUTyaTallMd 3[aHUNA U | MPOEKTHBIX PELIECHUI
JIESITENIbHOCTH, a | COOpyKCHHUi, a UMEHHO, | B obnactu
UMEHHO, OCHOBHBIC | ONPEAENATh XUMHUYECKHE | IPOEKTUPOBAHUS U
MTOJIOKECHHUS CBOMCTBA 3JIEMEHTOB M | JKCIUTyaTaIllH
COBPEMEHHOM TEOPUM | UX  COEIMHEHWH 1O | 3JaHUU u
CTpOECHUS aroma, | monoxenuto B IICD, ux | coopykeHui, a
XUMHUYECKON  CBSI3M, | BIMSIHUE Ha CHUCTEMY, | UMEHHO, MeToJaMHU
SHEpPreTUKU U | HampaBJICHHE pacueta
KWHETUKU XHUMHUYECKUX KHHETHYECKHX u
XMMHYECKHX B3aUMO/ICHCTBUH, TEPMOAMHAMUYECKHUX
PpeaKIuid, KHCJIOTHO-OCHOBHOMW | XapaKTEpPHCTHK
XMMHYECKOTO XapakxTtep Cpenpl, | XUMUYIECKUX

OTIK-1 paBHOBECHs, TEOPUH | BO3MOXKHBIE ITOOOYHBIE | peakuui, pacdera

. pacTBOpOB, MPOLIECCHI KOHLICHTPALUH

3EKTPOXUMHUH, a | (KOppO3MOHHBIE U Jp.) U | PaCTBOPOB u
TaKXC OCHOBHBEIC MpEACKa3bIBaTh HUX | KOJINYCCTB
COCANMHCHUA BJIUSAHHUC Ha | pearupyrommx H
JJIEMEHTOB, UX | TEXHOJOTMYECKHH o0pa3zyroumxcs
KJIacCU(PUKaMI0O | | IPOLECC, OKPY>KAOUIYIO | BELIECTB 1o
XUMUYECKHE cpely U UelOBEKa, | XUMUYECKOMY
IIPEBpaIlleHNs; 3HATh | TpeyIaraTh CIOCOOBI | ypaBHEHMIO, pacueTa
METOJIBI 3aIIUTHI OT HUX, a TAKXKE | IOKa3aTess
MaTeMaTHIecKOro MPUTOTABINBATh KHCJIOTHOCTH CPEIbl,
aHam3a W | pacTBOPHI HyXHOU | pacuera JJIC u
MOJICTIMPOBAHUS JUIA | KOHICHTPAIUU U | OKHCIHTEIBHO-
peuicHuA OMpCACIIATE €€ JIIOOBIM | BOCCTaHOBUTEIBHBIX
CTaHAApTHBIX 3a4a4 B | AJOCTYIIHBIM MCTOOOM IIOTCHIIMAJI0OB
obnactu (TuTpOBaHMUeE, C | peaxiuii; BIAJICTh
MPOMBIIIJICHHOTO U | MOMOIIBIO apeoMeTpa M | HAaBBIKAMU  PEIICHUS
IpaXTaHCKOIr0 T.1.), u3Mepatb pH | cranmapTHeIX 3amau
CTPOMTENBCTBA; 3HATh | BOAHBIX pPacTBOPOB | TEOPETUUECKOU
BO3MOKHbBIE JNEKTPOJUTOB;  yMETh | MEXaHHUKH c
HalpaBJIeHUs WCIIOJIb30BAaTh OCHOBHBIE | MPHMEHEHUEM
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XUMHUYECKHX 3aKOHBI €CTECTBEHHOHAYYHBIX
B3aMMO/IEIICTBHUH, €CTECTBEHHOHAYYHBIX 1 OOIIEHHKEHEPHBIX
KOHCTaHTBI JUCLIUATUINH B | 3HaHWUii, METOZIOB
paBHOBeCHs npodeccrnoHaIbHOM MaTEMaTH4ECKOro
XUMHUYECKHX JIESTEIbHOCTH, aHanm3a u
IpeBpalleHIH HMPHMEHSATh METOABI | MOAEINPOBAHUS;

MaTEMaTHYECKOTO BIIAJIETh METOBbI

aHanmsa U | MaTeMaTH4ecKOro

MO/JIEIUPOBAHHS aHalmn3a u

TEOPETUYECKUX U | MOJEIUPOBAHMA IS

9KCIEPUMEHTAIBHBIX IS peanu3au

HCCIIEI0OBAaHUM;  YMETb | IPOEKTHBIX pPEUICHUM

UCTIONB30BaTh OCHOBHBIE | B obyactu

3aKOHBI MPOEKTHUPOBAHUSA U

€CTECTBEHHOHAYYHBIX 9KCILTyaTalUu

JUCLUATUIMH JUId | 31aHUH u

(hopMHpOBaHUS CXEM H | COOPY>KEHHH

MOCIEI0BATENBHOCTH

HNPUMEHEHHST OCHOBHBIX

3aKOHOB

MaTEMaTHYECKUX u

€CTECTBEHHBIX HAYK JUISI

peanu3anu  MPOEKTHBIX

pemieHuii B 00JacTH

MPOEKTHPOBAHUS u

SKCIUTyaTalluu 3[aHud U

COOPYKEHUH

OrneHka o JUCHUILTHHE (CpeaHee apugMeTuIecKoe)

Ounenka MO JUCHMIUIMHE 3aBUCUT OT YPOBHS  C(HOPMHUPOBAHHOCTH
KOMIIETEHIIUH, 3aKpPEIJICHHBIX 3a AMCIUIUIMHOW M MpeACTaBIsieT co0Oi cpenHee
apu(pMETUYECKOE OT BBICTABIICHHBIX OLIEHOK IO OTAEIBHBIM Pe3yJibTaTaM O0yudeHUS
(3HaHMs, YMEHUSI, HABBIKH).

OreHka «3a4TEHO» BBICTABJISETCS, €CIIU CpeHee apudMEeTHIECKOe HAXOIUTCS
B uHTepBajie oT 2,4 no 5,0. OuneHka «HE 3a4TE€HO» BBICTABISETCS, €CIIM CpEeIaHEee
apudmeTrnyeckoe HaxoauTcs B uHTEpBaie ot 0 10 2.4.

[TpomexxyTouHast arrectamusi oOyJaronuxcss B (opMe 3adeT MPOBOIUTCS IO
pe3yJibTaTaM BBINIOJIHEHUSI BCEX BHUAOB YueOHOW paboOThl, MPEayCMOTPEHHBIX
y4€OHBIM ILJIAHOM MO JUCHUIUIMHE «XUMUS», IPU 3TOM YUHUTHIBAIOTCS PE3YJIbTaThl
TEKYIIETO KOHTPOJsSl YCIIEBaeMOCTHU B TeueHHe cemecTpa. OlleHKa CTeneHu
JTOCTUKEHUS 00yYaIOIMMUMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB OOYUEHHS MO0 JTUCIUTIIMHE
IPOBOJMTCS MPENOJAABATENEM, BEAYIIMM 3aHATHS 10 JAUCUUIUIMHE METOAOM
AKCHEPTHON oneHKW. [lo uroraM nNpoMeEKyTOYHOM aTTeCTAlMU M0 IUCIUIUIMHE
BBICTABIISIETCS OLIEHKA «3aYTEHOY, UJIU «HE 3aU4TECHO».

HIkanaa
OLICHUBAHUSA

Onucanue

BrimonHens! Bce BHIBI Y4eOHON paOOThI, MPeayCMOTPEHHBIE YUEOHBIM TIAHOM.
3a4TeHO CTyzneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB IIPUBEICHHBIM B
TabNMMIAaX TMOKa3aTeneil, omepupyeT NPHOOPETCHHBIMUA 3HAHHUSIMHU, YMEHHSIMHU,
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HaBbIKaMU, IPUMCHSACT UX B CUTyallUAX MOBBIIIEHHOM CIIOKHOCTH. HpI/I 9TOM MOTI'YT
OBITH AO0NMYHICHbI HE3HAYUTCIBHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHUA IIPU
AHAJIMTUYCCKUX  OIl€paluix, IIEPEHOCE 3HAaHUM | YMCHI/Iﬁ Ha  HOBBIC,
HECTAaHAAPTHBIC CUTyallHuH.

He BbimosnHeH oauH win Oojiee BUIOB y4eOHOM paboOThI, MpPETyCMOTPEHHBIX
yueOHbIM IaHoM. CTyJIeHT JOeMOHCTPUPYET HENOJIHOE COOTBETCTBHE 3HAHMHU,
YMEHHUM, HaBBIKOB IO A3TamnaM (YpOBHAM) CQOPMHUPOBAHHOCTH KOMIIETEHLUH,
JIOITYCKAIOTCS 3HAYUTEIbHbIC OLIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHMH,
HAaBBIKOB I10 psAY MOKa3aTeslel, CTYAEHT UCHbIThIBAET 3HAYUTEIbHBIE 3aTPY/IHEHUS
IIPY ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSMHU IIPU UX MIEPEHOCE HA HOBBIE CUTYaLUH.

He 3aureno

7.  DJeKTPOoHHasAs HH(POPMALMOHHO-00pa30BaTeJbHAS CpeAa

Kaxxaplii 00ydaromuiicss B TEUEHHE BCETO Iepruoaa o0ydeHuss 00ecrieYnBaeTCs
WHIVNBUYaIbHBIM HEOTPAHWYCHHBIM JIOCTYIIOM K S3JIEKTPOHHOW HH(POPMAIMOHHO-
oOpazoBarensHOl cpene YeOokcapckoro wuHcTuTyTa (pummana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOW MMEETCS JOCTYI K

UH(OPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHON cetn  «MHTepHeT» (nmamee — ceThb
«/HTEepHETY), KaK Ha TEPPUTOPHUH (PHIIHATIA, TAK U BHE €€.
OnexTpoHHas HMH()OPMALMOHHO-00pa30oBaTellbHAs Cpela — COBOKYITHOCTb

WH()OPMAITMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIUX
TEXHOJIOTHUECKUX  CPEJCTB, OOECMEUYMBAIOIIMX  OCBOCHHE  OOYYarOIIMMHUCS
o0pa3oBaTeNbHbIX NMPOTpaMM B MOJHOM O0BEME HE3aBUCUMO OT MECTa HaXOXKJIECHHUS
00yJarommxcs.

OnexkTpoHHas HGOPMAIIMOHHO-00pa3oBaTeIbHas Cpeia 00eCIICUNBAECT:

a) IOCTYIl K y4eOHBIM IJIaHaM, padOouyuM IporpaMmam JTUCHUILTAH (MOyJIei),
MIPAKTUK, AJICKTPOHHBIM YUYE€OHBIM H3JaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIHHBIM
pecypcaM, yKa3aHHBIM B pabOurX MporpaMMax JUCIUTUINH (MOyJIeH ), MPaKTHK;

0) dbopMHupoOBaHHUE AIIEKTPOHHOTO MOPTHOIHO OO0YUAIONMIETOCs, B TOM YHUCIE
COXpPaHEHHUE €ro paboT U OLIEHOK 3a ATH PabOTHI;

B) ¢dukcanuio  xoda  00pa3oBaTENbHOrO  Mpolecca,  pe3ysbTaTOB
IPOMEKYTOYHOM aTTECTAIlMK U PE3YIbTaTOB OCBOCHHUS MPOTPaMMEBI OaKaaBpHara;

') NpOBeJeHNE YUeOHbIX 3aHATHM, MPOLEAYP OLEHKHU pe3yJbTaTOB 00yUYeHUS,
peanu3aiys KOTOPBIX TMPEIyCMOTPEHAa C MPUMEHEHUEM 3JIEKTPOHHOTO OOy4YeHUS,
JTUCTAHITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJOTH;

1) B3aUMOJICHCTBUE MEXYy YYACTHUKAMH 00pa30BaTEIbHOIO IMpoIiecca, B TOM
YUCJI€ CUHXPOHHOE W (WJIM) ACMHXPOHHOE B3aMMOJIEHCTBUSI TOCPEJICTBOM CETH

«HTEpHETY.

OYHKITMOHUPOBAHUE DJIEKTPOHHOU MHGOPMAIIMOHHO-00pa30BaTEIbHON CpeIbl
o0ecnieunBaeTcs COOTBETCTBYIOLIMMU CpeaCcTBaMHU nH()OpPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJNOTUH W  KBanudukamueidn  paOOTHHKOB, €€

UCIOJIB3YIOIINX U MOAIEPKUBAOILINX.
OyHKIIMOHUPOBAHUE AIEKTPOHHON MH(OPMALMOHHO-00pa30BaTENbHON CpeIbl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannu.
OcHoBHbIMU cocTaBstomumu DMOC punuana SBISIOTCS:
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a) callT UWHCTUTYTa B ceTu VIHTEepHET, paCMOJIOKEHHBIM 10 ajapecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslii obecnieunBaer:

- JmocTyn oOOydJammmxcs K y4eOHbIM IUIaHaMm, pabodyWM TporpamMmam
JTUCITUIUINH, TPAKTUK, K W3JaHUSM DJCKTPOHHBIX OWOIMOTEYHBIX CHCTEM,
AJIEKTPOHHBIM HH(POPMAIIMOHHBIM W 00pa30BaTEIbHBIM pEcypcaM, yKa3aHHBIX B
pabounx mporpammax (pazgenbl caiita «CBemeHuss 00 00Opa3oBaTeIbHOU
OpraHu3alumn»);

- nH(opMupoBaHUe 00yUaroIMXCcsl 000 BCeX U3MEHEHUIX Y4eOHOro Impoiiecca
(HOBOCTHAs JIEHTA caiiTa, JEeHTa aHOHCOB);

- B3aUMOJCWCTBHE MEXIy Y4YaCTHHKaAMU 00pa30oBaTENBHOTO Ipoliecca
(moapaszaensl caitita «3afgaTh BOMPOC AUPEKTOPY»);

0) oduimambHbIe BJIEKTPOHHBIC ajJpeca MOApPA3ICICHUN U COTPYIHUKOB
UHCTUTYTa C SHaekc-momeHoM (@polytech2l.ru (cnMCOK KOHTAaKTHBIX JIAHHBIX
nojpasneneHuil Ounnana pasMmeiieH Ha odunmanbHoM caiite Punmana B paszerne
«KOHTaKTh», CHUCKA KOHTAKTHBIX OQUIIMATBHBIX  DJIEKTPOHHBIX  JIAHHBIX
npernojaBareneil  pasMmemnieHsl B moapasnenax  «Kadeape») obecnedmBaioT
B3aMMOJCHCTBHE MEXAYy YYaCTHUKAMHU 00pa30BaTeIbHOrO MPOLECcca;

B) JWYHBIA KaOuHeT oOydvaromerocs (moptdonno) (BXOJ B JUYHBIA KaOMHET
pasmenieH Ha oduiuansHoM caiite ®Ounuana B pazgene «CTyIeHTYy» mojpasielie
«INeKTpoHHAsT WH(OPMAMOHHO-00pa3oBaTeyibHas Cpela») BKIIOYAeT B celd
nopTdoIno  CTyNEHTa, OJJIEKTPOHHBIE BEAOMOCTH, PEUTHHT CTYJIEHTOB U
00ecIreynBaeT:

- ¢uKcaluio xoaa o0pa3zoBaTEIBLHOrO MpoLiecca, pe3yIbTaTOB MPOMEKYTOUHON
aTTECTaIlMU U Pe3yJIbTaTOB OCBOCHUS 00PAa30BaTEIbHBIX IPOrPaMM 00yUarOIIUMHUCH,

- (opMHUpOBaHUE AIEKTPOHHOTO MOPT(POINO 00YyUaIOIIErocsi, B TOM YHUCIE C
coxpaHeHue paboT 00y4daroIerocs, peleH3uil U OLIEHOK Ha 3TU pabOThI,

r) DOJCKTPOHHBICE OMOJMOTEKH, BKJIIOYAIONIUME JJIEKTPOHHBIE KaTajorH,
MOJTHOTEKCTOBbIE IOKYMEHTHI M 00€CIeUnBaroIue JOCTYM K Y4eOHO-METOANYECKUM
MaTepHaliaM, BBITTYCKHBIM KBAIM(DUKAITMOHHBIM padoTaM U T.J1.:

Yebokcapckoro nacturyTa (punuana) - « MIPBUC

1) JIEKTPOHHO-O0MOnMoTeunslie cuctembl (ObC), BKIIOUAIOUIUME AIEKTPOHHBIN
KaTaJor U MOJHOTEKCTOBHIE IOKYMEHTHI:

- OBC «JIAHb» -https://e.lanbook.com/

- O6pazoBarenbHas wiatdopma FOpaiit - https://urait.ru

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

e) matdopma dpoBoro oOpazoBaHuUsI [TonuTexa
https://Ims.mospolytech.ru/

K) cucTeMa « AHTHIUTaruar -https://www.antiplagiat.ru/

3) cucrtema sJeKTpoHHOro aokymeHtoobopora DIRECTUM Standard —
o0ecreunBaeT JOKyMEHTOO00pOT Mex 1y Duiinanom u Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3oM DnektpoHHbiil nekaHat» (MOCKOBCKHi
MOJINTEXHUYECKUN YHUBEPCUTET) oOecrieunBaeT (UKCAIUIO0 X0/1a 00pa30BaTEIIbHOTO
mpolecca, pe3ylbTaTOB MPOMEXKYTOYHOW aTTeCTallMd U Pe3yJbTaTOB OCBOCHUS
00pa30BaTeNbHBIX TPOrpaMM 00yUaIOIIUMUCS;
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k) cucrema «POLYTECH systems» obOecnednBaer uWH(GOPMAIIMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATH3WPOBAHHOE  COMPOBOXKIECHHE  00pa3oBaTEIHLHOTO
npouecca;

) cucrema «AbOUTypueHT» oOecrieunBaeT JTIOKYMEHTAJIbHOE
aBTOMATU3UPOBAHHOE COMPOBOXKICHNE PAOOTHI MPUEMHON KOMHUCCHH.

8. IlepeyeHbr OCHOBHOW W [JONOJHUTEJbHOM Y4YeOHOH JIMTEpPaTypBhl,
HEe00X0AMMOM 1151 0CBOCHUS AMCUHMILIMHBI
OcHOBHas IUTEpPATYpa

1. Pocun, W.B. Xumwus: yueOHuK u mnpaktukym mius By3oB/ U. B. Pocun,

JI. A. Tomuna, C. H. ConoBseB. — Mocksa : WMzparensctBo IOpaiit, 2025. —
328 c. — (Bwicmiee oOpaszoBanue). — ISBN 978-5-534-15973-8. — Tekcrt
anekTpoHHblt  //  OOpazoBarenbHast 1atdopma IOpaiitr [caiit]. — URL:

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

2. Xumus : yueOHuk s By3oB/ FO. A. Jlebenes, I'. H. ®aneeB, A. M. I'onybGes,
B. H. [llamoBan ; mox obmel pemakiumenr I'. H. ®angeeBa. — 2-e usn., mepepad. u
non. —  MockBa: MzmarensctBo  FOpaitt, 2024.— 431 c.— (Beiciiee
obOpaszoBanme). — ISBN 978-5-534-02453-1. — Tekct : DJICKTpOHHBIA //
O6pazoBarenbHas mnatdopma FOpait [caiiT]. — URL: https://urait.ru/bcode/536017.
3. MaprteiHoBa, T. B. Xumus : yueOHUK 1 npakTukyMm ais By3oB / T. B. MapTeiHOBa,
N. B. Apramonosa, E. b. 'onyHoB ; nox oOueit penakuueit T. B. MapTsiHOBOH. —
2-e u3a., uctp. u gpon. — Mocksa : UznarensctBo IOpaiit, 2023. — 368 ¢. —
(Beiciiee oOpazoBanue). — ISBN 978-5-534-09668-2. — TekcT : 3J€KTpOHHBIH //
O6pazoBartenbHas maatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/511370.
4. Xumus »saemeHTOB : yueOHuUK mius By3oB/ O.T.Oranecsn, B. A.Ilomnkos,
JI. . lep6akoBa, A.K. bpens.— 2-e wusn., mnepepad. u mgom. — Mockga :
WznarensctBo Opaiit, 2024. — 316 c. — (Bricmee o6pazoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anektponnbiii // ObpazoBarenbHas miardopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/538694.

ﬂ ONOJHUTCJIbHAA JIUTCPATYPA

1. aitnes, O. C. Xumus. JlaGopaTopHblii MPakTUKYM U COOpPHUK 3ajay : y4yeOHOe

nocobue mnsa By3oB/ O. C. 3aiinieB. — MockBa : U3gatensctBo IOpaiit, 2025. —
202 ¢c.— (Beoicmiee o6OpazoBanue). — ISBN 978-5-9916-4106-7. — Texkcr
anexkTpoHHbt //  OOpazoBarenbHas 1atdopma IOpaiit [caiit]. — URL:

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

2. OnmneitnukoB, H. H. Xumus. AnropuTmbl pemieHdsl 3agad W TECTHl . ydeOHOE
nocobue s cpenHero mnpodeccuoHanmbHoro obpazosanusi/ H. H. OneliHukos,
I'. II. MypaBbeBa. — 3-e¢ u3a., ucnp. u gon. — Mocksa : U3gatensctBo IOpaiiT,
2025. — 249 c. — (Ilpodeccuonansuoe oopazoBanue). — ISBN 978-5-9916-9665-4.
— Texcr : anexktponHsIit // O6pa3oBarenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/562542.

3. MaptsinoBa, T. B. Xumus : yueOHuK u npaktukym ais By3os / T. B. MaptbeiHoBa,
. B. Apramonosa, E. b. 'onynoB ; mox obmeii pemakmueit T. B. MapTeiHOBO#. —
2-e u3n., uchp. u gon. — Mocksa : M3parensctBo [Opaitr, 2024. — 368 c. —
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https://urait.ru/bcode/511370

(Beiciee o6pazoBanue). — ISBN 978-5-534-09668-2. — TekcT : 31eKTpOHHBIN //
O6pa3zoBarenpHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/536421.
4. Tenbpman, M. U. Xumus : yueOHuk mns By3oB / M. W. I'enpdpman, B. II.
KOctpatoB. — 5-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2025. — 476 ¢. — ISBN
978-5-507-52360-3. — Tekct : snekTpoHHBIN // JlaHb : 37M€KTPOHHO-OMOIHOTEUHAs
cucrtema. — URL: https://e.lanbook.com/book/448712

Ilepuonuka
I. XKypHan «ApXUTEeKTypa U CTPOUTENLCTBO Poccum»: exXeKBapTalbHBII
HAay4YHO-IIPAKTUYECKUM M  KYJbTYPHO-NIPOCBETUTENbCKUN  xKypHan . . URL:

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

9. IIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMANMOHHO-CIIPABOYHbIE

CHCTEMBI
[Ipodeccrnonanphas 6a3a 1aHHBIX U WNudopmanus o npaBe cOOCTBEHHOCTH
MH(POPMALMOHHO-CITPABOYHBIE CUCTEMBI (pPeKBU3UTHI JOTOBOPA)

COBCpI_HeHCTBOBaHI/Ie O6paSOBaHI/I$I n
HH)KGHCpHOfI JACATCIIBHOCTH BO BCEX HUX
MMPOABJICHUAX, OTHOCAIIHUXCA K y‘l€6HOMy,

HayYHOMY u TEXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIO4Yas IMpOICCChI
npenoagaBaHus, KOHCYJIbTUPOBAaHUA,

UCCIIEIOBaHMs, pPa3pabOTKU  WHXKEHEPHBIX
pelieHuii, BKIrouasi He(Tera3oByl OTpacib,
TpaHcdepa TEeXHOJIOTHIA, OKa3aHUs MINPOKOTO
CIIEKTpa o0pa3oBaTeNbHbIX yCIIyT,
obecrieueHHsi CBsi3eil C OOIIECTBEHHOCTHIO,
IIPOU3BOJCTBOM, HAyKOM W HHTErpalvv B
MEKIYHAPOAHOE  HAay4YHO-00pa3oBaTeNbHOE

Acconmanus nHXeHepHOro oopazoBanus Poccun
http://www.ac-raee.ru/

IPOCTPAHCTBO.
CBOOOHBIH J10CTYTI

Hayunas AJIEKTPOHHAS onbmmoTexa
eLIBRARY.RU - »93r0o kpynHeWmuin
poccuiickuii UH(POPMALIMOHHO-

AHAJTMTUYCCKUI TOpTal B OOJIACTH HAYKH,
TEXHOJOTHH, MEIUIIMHBI W 00pa30BaHMUS,
HayyHas 2JieKTpoHHas 6ubnuoreka Elibrary cojepkamui pedepaTbl U TOJTHBIC TEKCThI
http://elibrary.ru/ Oonmee 26 MIJIH HAy4dyHBIX CTaTed WH
nyONUKanui, B TOM YHCIIE DSJICKTPOHHBIC
Bepcuu Ooisiee 5600 poCCHUUCKHX Hay4HO-
TEXHUYECKHUX JKYypHAIIOB, U3 KOTOPBIX Ooliee
4800 xypHaJIOB B OTKpBITOM JIOCTYIIE
CBOOOJTHBIH JIOCTYTI

Lenbto CO3/1aHUS UH(POPMALMOHHOM
becninatHast oanektpoHHas OuOnuoTeka OHIAMH | cucteMbl "EnumHoe  OKHO  JgocTtynma K
"Enunoe okHO K oOpa3oBaTenbHbIM pecypcaMm" miis | o0pa3oBaTeJbHBIM  pecypcam" MC
CTYJIEHTOB U TpenojaBaTeneil; kataior ccbulok Ha | "EnuHoe okHo ') siBnsieTrcss oOecnedeHue
o0OpazoBarenbHbIE WHTEPHET-PECypChl | CBOOOAHOTO JIOCTYNMAa K HMHTETPAIbHOMY
(http://Window.edu.ru) Karajory  oOpa3oBaTeNbHBIX  HMHTEPHET-

PECYpPCOB WM K DJIGKTPOHHOW OHOIMOTEKE
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[Tpodeccrnonanshas 6a3a TaHHBIX U
UH(OPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

Wudopmanus o mpaBe COOCTBEHHOCTH
(PEKBHU3HTHI IOTOBOPA)

Y4e0HO-METOIMYECKUX ~ MaTepUaioB s
ob1ero u npogecCHOHATHLHOTO
oOpa3oBaHws. DneKTpoHHas
OubnIMoTeKa SBNSETCS  KPYMHEUIIUM B
pOCCUIICKOM CErMEHTE HNutepnera
XpaHWIHIIEM  TOJIHOTEKCTOBBIX  BEpCUH
Y4COHBIX, y4eOHO-METOANIECKUX u
HAyYHBIX  MAaTCPUAIOB C  OTKPBITHIM
JnocTyrnoM. bubnmoreka comepxut Oomee
30 000 maTepuanoB, UICTOYHUKAMH KOTOPBIX
SIBIISTIOTCSI 00JIee TPEXCOT POCCUICKUX BY30B
U Jpyrux oOpa3oBaTeNbHBIX U HAYYHBIX
YUPEKACHUM. OcHoBy HAIMOJHECHUS
OMOJIMOTEKH  COCTABISIOT  AJIEKTPOHHBIE
BEPCHUU YIeOHO-METOINIECKHX MATEPHAIIOB,
MOJATrOTOBJICHHBIE B BYy3aX, MPOLICAIINE
pEIIEH3UPOBaHUE M PEKOMEHIIOBAHHBIE K
UCIONIb30BAHUIO COBETaMH  (DaKyIbTETOB,
Y4e0HO-METOIMYECKUMH  KOMHUCCHSIMH U
JIPYTHMH BY30BCKUMU CTPYKTYpaMH,
OCYIIECTBIISIONIAMHA ~ KOHTPOJIb  y4eOHO-
METOAMYECKON AEATETbHOCTH.

CBOOOIHBIN JOCTYT

®denepanbHbIi nopTain
o0Opa3oBaHue» [DNEKTPOHHBIN
pecypc] — http:// www.edu.ru

«Poccuiickoe

denepanbHbIil rnopTan «Poccuiickoe
0o0pa3oBaHHE» — YHHUKAJIbHBIH HMHTEPHET-
pecypc B cepe 00pazoBaHUS U HAYKH.
ExeiHeBHO MyOJIMKYyeT caMble akTyallbHbIE
HOBOCTH, AHOHCBI COOBITHH,
MH(POPMALIMOHHBIE MaTepHabl Ui
LIUPOKOro Kpyra uurarenei. ExxeHeneinbHO
Ha IOpTajleé pPa3MEINAlTCs SKCKIIO3UBHBIC
MaTepuasbl, MHTEPBBIO C  BEIyIIUMU
CHEeLUAIUCTaMU - Ne1aroramy,
[ICUXOJIOTAMH, YUYEHBIMH, PpEHOPTAXH H
aHAJIMTUYECKHUE CTAThU.

Yurarenu noiy4aroT JOCTYIl K HOPMAaTUBHO-
mpaBoBOil 0a3e cdepsl 00pa3oBaHUs, OHHU
MOTYT TOJb30BATHCS CAMBIMH Pa3JIMYHBIMU
MOJIE3HBIMU CEpBUCAMU — TaKUMH, Kak
OHJIalIH-TE€CTUPOBAHUE, OIpPOCHI 1o
aKTyaJIbHbIM T€MaM M T.J1.

HasBanue
Opra"u3aiuu

Cokpaiénnoe
Ha3BaHUC

OpranuzanuoHHO-
npaBoBas Gopma

Otpacnb OdunmanbHbIi
(oGmacTh cauT
JIeATCIHHOCTH)

Accormanusa ACP
CTpOUTENEN

HEKOMMEpYeCKas
00IIIecCTBEHHAS OPTAHU3 ic.ru/
Poccun anysi, 00bEIUHSIONMAs
BEAYIHUX MPECICTABUTE 4862

CrpoutenbcTBo | https://dic.academ

dic.nsf/ruwiki/173



http://window.edu.ru/library
http://window.edu.ru/library
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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/

neun

CTPOUTEIILHON OTpaciiu

Y CMEXHBIX C HEW OTpac

nen
Acconmanus HEKOMMepUecKas CrpourensctBo | cheb.ruyothers/sro
"UyBamnickoe oO1iecTBEHHAA , 11k.html
o0BeIMHEHUE OpraHu3aIus MIPOCKTHPOBAHU
MIPOEKTUPOBIIH €, U3bICKaHUS
KOB"
Hanpmonansnoe | HOOCTPOM | HexoMMepuecKas CrpoutensctBo | https://ru.wikipedi
00bEeIMHEHNE 001IeCTBEHHAs] OPTaHU3 a.org/wiki/
CTpOUTENEN auus
Accormanus HOIIPA3 HEKOMMEpYECKast [IpoekTupoBan | nopriz.ru
«HarmmonansHo 00IIIeCTBEHHAS OPTaHU3 | Ue, U3BICKAHUS
e o0beauHeHne anus
MIPOCKTHUPOBIIH
KOB u
H3BICKATENICI
10. IIporpammHoe o0ecreuenue (1M1 eH3HOHHOoE " CB0OOOIHO
pacnpocTpaHsieMoe), HCHOJb3yeMoe MNMpPH OCYLIeCTBJIEHUH 00pa3oBaTeIbHOI0
npoiecca

WNudopmanus o mpase
COOCTBEHHOCTHU (PEKBU3UTHI
Aynuropus [IporpammHOe oOecrieueHne

JIOTOBOpa, HOMED JIUIICH3UH U
T.JI.)

Ne 1016 YueOnast ayauropus

'Windows 7 OLPNLAcdmc

morosop NeJI03 ot 30.05.2012) ¢
noncornanieHusiMu ot 29.04.14 u
01.09.16 (beccpounast TUTIECH3MS)

I TIPOBEJICHUST  YUCOHBIX
3aHATUN BCEX BUJIOB,
MIPEIyCMOTPEHHBIX
[IPOTPaMMOit CpEIHETO
PO eCCUOHATBHOTO
oOpa3oBanus/OakanaBpuaTa/
cneruanurera/
MarucTpaTypbl, OCHAIlleHHas
000py1I0BaHHEM u
TEXHUYECKUMHU  CPEACTBaMU
0o0y4eHHs, COCTaB KOTOPBIX
ompenensercss B pabouux
porpamMmax JTVCTIUTUIAH
(Momymeit)

Kabunet XUMHUHU u
MaTepHanoBeICHHS

Kaspersky Endpoint Security mis
Ousneca — Pacimpennsiii Russian
Edition. 150-249 Node 2 year

CyOIUIIeH3MOHHBIH JOTOBOP
Ne977_1049.EI1/25 ot 10.12.2025

Educational Renewal License

'Yandex Opaysep CBoOoIHOE pacnpocTpaHsIeMoe
porpamMMHOe obecriedeHne (Oeccpodnast
ITUTICH3S)

MTC JInak JloroBop Ne2/2026 (091 168.ET1/26) ot
27.03.2026

Gimp CBOOOTHO PacIIpOCTPaHIEMOE
porpaMmHoe obecriedenue (beccpouHast
TTUIICH3HSA)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery Academic
(Microsoft Open License

HOMep JHIEeH3UN-42661846 ot
30.08.2007) ¢ norncornameHusMu OT
29.04.14 1 01.09.16 (6eccpounas
ITHLICH3H)
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Pascal ABC

CBOOOIHO PaCIpOCTpaHsIeMOe
mporpaMMmHoOe odecreucHue (beccpouHast
ITHLICH3HST)

Kaspersky Endpoint Security mis
6uzneca — Pacmmpenssiii Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOuIeH3nOHHBIH 10T0BOP
Ne977_1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

nmoroBop NeJ103 ot 30.05.2012) ¢
noncornamesusmMu ot 29.04.14 u
01.09.16

(beccpouHast TUIICH3HS)

AdobeReader

Ne 1126 [Tomeruenue s

cBOOOJIHO pacHpocTpaHsIeMoe
IIporpaMMHOe oOecrieyeHue
(beccpounast TUIIEH3HA)

CaMOCTOSITEIEHOM PabOTHI
00yyJarommxcs

FapaHT— CIIPABOYHO-TIPABOBAA CUCTEMA

Horosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOOJIHO PaCIPOCTpaHsIEMOe
MpOrpaMMHOE oOecTieueHre
(6eccpouHast IUIIEH3US)

Microsoft Office Standard
2007(Microsoft DreamSpark Premium
Electronic Software Delivery
Academic (Microsoft Open License

HOMep JHieH3un-42661846 ot
30.08.2007) ¢ momcornameHusMA OT
29.04.14 1 01.09.16 (6eccpounas
JIUIICH3S)

MTC JIunk

JTlorosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026

AIMP

OTEYECTBEHHOE CBOOOIHO
pacrpocTpaHsieMoe IPOrpaMMHOE
obecnieueHue (OeccpoyHast JTUIICH3MU )

11. MaTepuajibHO-TEXHHYECKOE o0ecriedeHue TUCIUIIIMHBI

Tun u HOMCP MMOMCIICHHUA

[TepeyeHb OCHOBHOTO 00OPYAOBAaHUS U TEXHUUECKUX

CpencTB O0yUCHHUS

YyeOHass ayauTopus JUIsl TIPOBEICHUS
y4eOHBIX 3aHATUH BCEX BH/JIOB,
MIPETyCMOTPEHHBIX TIPOTPAMMOM CPETHETO
po¢eCcCHOHATBLHOTO
oOpa3oBanus/OakanaBpuara/
crienanuTeTa/ MarucTpaTypshl,
OCHAIIIeHHAas 000pyI0BaHUEM "
TEXHUYECKUMHU CpeICTBaMU OOydYeHHs,
COCTaB KOTOPBIX OMpeesieTcss B pabounx
MporpaMMax JUCHUIUIMH (MOTyeit)
KabuHeT XuMuu 1 MaTepuaIOBEACHHUS

Ne 1016 (Yeboxkcapsl, yia. K.Mapkca, 1.60)

O6opynoBaHue: KOMIUIEKT MeOenu g y4eOHOro
mpoiiecca; 10cKa ydeOHast; CTCH/IbI
TexHuyeckue cpeacTBa OOyUYEHHUS: KOMIIBIOTEpHAs

TEXHMKA;
(mpoekTop,

MYJIbTUMEIUNHOE
9KpaH);  KOMIUIEKT  Ja0opaTOpHOTO

obopyioBaHUE

000pyI0BaHUS 110 AUCITUTUTHHE

[lomemenne a8 CaMOCTOSTENBHOM
paboThl 0OyJarOITUXCS

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

OOopynoBaHue: KOMIUIEKT MeOenu sl y4eOHOTO

npounecca,

TexHuyeckue cpeacTBa OOy4YeHHUS: KOMIIbIOTEpHas
TEXHUKA C BO3MOXHOCTBIO IIOJKIIIOYEHHUS K CETU

«HTepueT

o0OecrieueHUeM  JIOCTyla B
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DIIEKTPOHHYI0  WMH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny @unmnana

12. Meroguyeckue YyKa3aHusi sl OOyYAKOIIErocss IO OCBOCHHUIO
AUCUMILTHHBI

Memoouueckue ykazanus 01 3aHAMUIN IEKYUOHHO20 MUNA

B Xxome JEeKUMOHHBIX 3aHATUN 00ydaroleMycss HEOOXOIHMMO BECTH
KOHCIIEKTUPOBAaHUE Yy4yeOHOro Marepuana, oOpamaTh BHUMAaHUE Ha KaTEropHH,
(OopMyJIMPOBKH, PACKPHIBAIOLIUE COACPKAHUE TEX WM UHBIX SBJICHUN U IPOLECCOB,
HAyYHBIE BBIBOJIBI M IPAKTUYECKUE PEKOMEHAALINH.

HeoOxomumo 3amaBaTh MpenojaBaTelli0o YTOYHSIOUIME BOIPOCHI C LEJIbIO
YSCHEHUS TEOPETHUYECKUX  IOJIOKEHUM, pa3pelieHus] CHIOPHBIX  CHUTyalui.
[lenecooOpa3zno  gopabarbiBaTh CBOM  KOHCHEKT JIEKIMU, Jenas B HEM
COOTBETCTBYIOIIIME 3allMCM M3 OCHOBHOM M  JIONOJIHUTEIBHOM JIUTEPATypHI,
PEKOMEHJIOBAaHHON MpernojaBareieM M NpPelyCMOTPEHHOM y4eOHOM mporpamMmmoi
JUCIUTUTNHBI.

Memoouueckue ykazanusa O0n:a 3GHAMUN CEMUHAPCKO20 (NPAKMUYECKOZ20)
muna.

[IpakTHueckue 3aHATHSA MO3BOJIAIOT PAa3BUBATh Y OOYYaIOLIErOCs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSTENbHO M3y4daTb JIATEpaTypy,
aHaAJIM3UPOBATh MPAKTUKY; y4aT 4€TKO (POPMYJIUPOBATh MBICIIb, BECTH AUCKYCCHUIO, TO
€CTh MMEIOT HCKIYHUTEIBHO BAXKHOE 3HAYEHHWE B Pa3BUTUU CAMOCTOSITEIBHOIO
MBIIIJICHUS.

[ToaroToBka K NPaKTHYECKOMY 3aHATHIO BKJIIOYAeT JBa 3Tana. Ha mepBom
sTane OOydYaloIIMHCS IUIAHUPYET CBOIO CAMOCTOSTENbHYIO paboTy, KOTOpas
BKJIIOYAET: YSICHEHHE 3a/laHusl HA CaMOCTOSITENbHYIO paboTy; moadOp OCHOBHOU U
JOTOJHUTENBHOW — JINTEPATypbl; COCTaBJIE€HUME IUIaHa paldoThl, B  KOTOPOM
OMPENENSIOTCA OCHOBHBIE IMYyHKTHI MpeacTosuell noarotroBku. CocTaBieHUE IMIIaHa
JUCHUIUITMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B paboTe.

Bropoii sTan BKIIIOYAaeT HEMOCPEACTBEHHYIO MOJArOTOBKY K 3aHSTHIO, KOTOpas
HAYMHAETCsl C W3Y4YEHUsT OCHOBHOW U JIOMOJHMUTENbHOM JuTepaTypbl. Ocoboe
BHUMAaHHUE MPU ITOM HEOOXOJUMO OOpaTUTh HA COAEPKAHME OCHOBHBIX ITOJIOKEHHUU
U BBIBOJIOB, OOBSICHEHUE SIBJICHUM U (DAKTOB, YSCHEHUE MPAKTUYECKOTO MPHIIOKEHUS
paccMaTpUBaEMbIX TEOPETHUYECKMX BONPOCOB. Jlanmee ciieyeT MOArOTOBUTH TE3HUCHI
JUIA BBICTYIUIEHUN 1O BCEM Y4YEOHBIM BOIpPOCaM, BBIHOCUMBIM Ha IPAKTUYECKOE
3aHATHE WIH 10 TEME, BBIHECEHHOM Ha JUCKYCCHIO (KPYIVIBIA CTOJI), IPOAYyMaTh
IPUMEPHl C TEJIbI0 OOECIIEYCHUS] TECHOW CBS3M HM3y4aeMOM TEMBI C peaTbHOU
KU3HBIO.

['oToBsICH K AOKJIAAy WM BBICTYIJICHHUIO B paMKaxX HHTEPAKTUBHON (HOpMBI
(IucKyccHst, KpYTriablid CTOJ), IPU HEOOXOIMMOCTH CIEAYET OOPATUTHCS 32 TOMOUIBIO
K IIPENOJABATEIO.
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MemoouuecKkue yKazanusa K camocmoamenvHoi pabome.

CamocrositenpbHas pabota 0OydYaromierocs SBJISETCSI OCHOBHBIM CPEJICTBOM
OBJIAJICHUS YY€OHBIM MaTEpUaIOM BO BpeMs, CBOOOTHOE OT 00sA3aTebHBIX YUeOHBIX
3anatuid. CamocrosiTenpHass pabora oOydarolierocs HaJa YCBOEGHHEM YydeOHOro
MaTepuaja 1o Yy4eOHOM MAMCHUIUIMHE MOJKET BBIIOJIHATHCS B OMOIHMOTEKE
YHUBEPCUTETA, YUEOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKXKE B JIOMAIIHUX
ycioBusx. Copep:kaHue M KOJIMYECTBO CAMOCTOSITENIbHOM pPabOThl 00yYarouerocs
omnpenaensercss yueOHONH mporpaMMol AUCHUILIMHBI, METOJAUYECKUMH MaTepuaiamu,
MPaKTUUYECKUMH 3aJJaHUSIMU U YKa3aHUSIMU TTPENoaBaTelsl.

Camocmoamenvnas paboma é ayOumopHoe 6pemsa MOHCem GKAI0UAMb:

1) KOHCHEKTHpOBaHUE (COCTaBICHUE TE3UCOB) JICKITUH;

2) BBIMIOJIHEHHE KOHTPOJIbHBIX padoT;

3) pelieHue 3a1a4;

4) paboTy cO CIPaBOYHON U METOIUYECKOU JIUTEPATyPO;

5) paboTy ¢ HOpMATHUBHBIMH IPABOBBIMU aKTAMH;

6) BBICTYIUICHHUS C JOKJIaJaMH, COOOIEHUSIMHA Ha CEMUHAPCKUX 3aHITHUSX;

7) 3ammTy BBIIOJHEHHBIX PadoT;

8) ydacTue B OINEpPaTUBHOM (TEKYIIEM) OMNPOCE IO OTACIbHBIM TeMaM
V3y4aeMOU TUCIUILUIAHBI,

9) yuactue B coOeceqoBaHUsX, JEJIOBBIX (POJIEBBIX) HUIpax, IUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOH(PEPEeHITUX;

10) yyactue B TECTUPOBAHUU U JIp.

Camocmoamenvnasa padoma 60 6HeayOUmMopHOe PEMA MONHCEM COCHOAMD
us:

1) moBTOpEHUs JIEKUMOHHOI'O MaTeEpHaa;

2) MOArOTOBKH K MIPAKTHUUYECKUM 3aHSATHUSIM;

3) wusydeHus yueOHOW U HAYYHOU JTUTEPATYPHI;

4) w3yudeHUss HOPMATUBHBIX NPABOBBIX aKTOB (B T.4. B AJIEKTPOHHBIX 0Oazax
JAHHBIX );

5) pelieHus 3a7a4, 1 UHBIX MPAKTUUYECKUX 3aJaHHUI

6) TOATOTOBKH K KOHTPOJIBHBIM paboTaM, TECTUPOBAHHIO U T.1I.;

7) MOATOTOBKHU K MPAKTUYECKUM 3aHSTUSM YCTHBIX JOKJIAI0B (COOOIIEHNU);

8) moaroroBku pedeparoB, 3cC€ U HMHBIX HHAMBUIYATBHBIX MHUCbMEHHBIX
paboT 1Mo 33JaHUIO0 MPENOoIaBaTels;

9) BbINOJIHEHUS KYPCOBBIX pabOT, IPEIyCMOTPEHHBIX YUYEOHBIM IIJIAHOM;

10) BBIMOTHEHUSI BBITYCKHBIX KBATHU(UKAIIMOHHBIX padoT U Jp.

11) Bigesiennst HauboJee CIOKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMoi
TEME, IMOJYyYEHUE pPA3bACHEHUA W PEKOMEHAAIMHA IO JaHHBIM BOIIpOcaM C
pPENnoAaBaTeIs MU Ha KOHCYJIbTAlUSIX.

12) npoBenieHHsT CaMOKOHTPOJISI MYTEM OTBETOB Ha BONPOCHI TEKYILETO
KOHTPOJISI 3HAHWUM, PEIICHUSI TPEJCTAaBICHHBIX B yUeOHO-METOJUYECKUX MaTepraax
kadenpsl 3amad, TECTOB, HamucaHus pedepaToB U 3CCE MO OTIACIHHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBIISIETCS B (DOPME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/I0B, TBOPUYECKUX 3aJaHUI.

45



B crydae npomnyckoB 3aHATHI, HAIMYUS UHIMBUIYATBHOTO Tpaduka oOydeHus
W I 3aKpeIUICHUs TPAKTHUUYECKUX HABBIKOB CTYJCHTAM MOTYT OBITh BBIJAHBI
TUINOBbIE HMHAWBUIYyalbHBIE 3a/laHUsl, KOTOPbIE€ JOJKHBI OBITH CHAHBI B
YCTaHOBJIEHHBIN NPENOAABATEIEM CPOK.

13. OcoOeHHOCTH peajM3alui JUCHUIUVIMHBI JJ WHBAJIUIOB U JHI C
OrpaHNY€eHHBIMHU BO3MOKHOCTSMU 310POBbS

OO0ydeHue Mo AUCHUILIMHE «XUMHUS» WHBAIUAOB U JIMI[ C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMU 3710p0OBbs (Hasiee OB3) ocymiecTBisieTcs: NpenoaBaresieM ¢ y4eTOM
OCOOCHHOCTEHM MCUXO(DU3NUECKOTO Pa3BUTHSI, WHIWBUAYAIBHBIX BO3MOXXHOCTEH M
COCTOSIHUSI 3JI0POBBSI TAKUX 00yYarOUIUXCs.

JI71st CTy/IGHTOB € HapyUICHUSIMU OMOPHO-ABUTaTeNbHON QyHkiuu u ¢ OB3 no
CIIyXy TpeIyCMaTpPUBAETCS COIMPOBOXKICHUE JIEKIMH W MPAKTUUYECKUX 3aHATHUN
MYJIbTUMEIUMHBIMU CPEJCTBAMHU, Pa3AaTOYHBIM MATEPUATIOM.

Hdns crygentoB ¢ OB3 1o 3peHHIO MpeaycMaTpUBAECTCS MPUMEHEHUE
TEXHUYECKUX CPEJICTB YCHJICHHMS OCTAaTOYHOI'O 3pEHUS, a TaKKe IpPeTyCMOTpEeHa
BO3MOXHOCTh pa3pabOTKU ayIMOMAaTEePUATIOB.

[To muctuniuue «Xumus» oOyde€HHWE WHBAIHMIOB U JIMI[ C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMU 3JI0POBbSI MOXKET OCYIIECTBIATHCS KaK B ayJIUTOPUHU, TaK U C
UCIIOJIb30BAaHUEM  BJIEKTPOHHOW  MH(POPMALMOHHO-00pa30BaTENbHOM  Cpelbl,
00pa30oBaTeNbHOTO NOPTajia U 3JEKTPOHHOM MOYTHI.

46



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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