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Pabouas nporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepaibHBIl  TOCYJApCTBEHHBIM  00pa30BaTEIbHBIA  CTAaHAAPT MO
Hanpasnenuto mnoaroroBku 21.03.01 HedrerazoBoe neno M ypOBHIO BBICIIETO
oOpa3oBaHus OakanaBpuaT, YTBEP>KIEHHBIM NpuKa3oM MuHuctepcTBa 00pa3oBaHUs
u Hayku Poccuiickoii ®enepauun Ne 96 or 09 despans 2018 rona,
3apeructpupoBaHHblii B Muntocte 02 mapra 2018 roga, per. Homep 50225

- y4eOHBIM IJIaHOM (OYHOM, OYHO-3a04HOM (POpM 00yUEHUS1) 1O HANIPABICHUIO
noarotoBku 21.03.01 Hedrerazosoe aeno.

Pabouas mporpaMM AHCHUIUIMHBI BKJIIOYAET B Cce0s OLIEHOUYHBbIE MaTepUalbl
JUISL IPOBEACHUS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTeCTaluu
no aucuuiuinHe (1.8 @OOHJ OLIEHOYHBIX CPEACTB JMJIs IPOBENEHUS TEKYLIEro
KOHTPOJISL YCIIEBAEMOCTH, HPOMEXYTOYHOM aTTECTAalMu [0 MTOraM OCBOEHUS
JACITUTIIIAHBI )

Atop Ky3pmuna Onbsra BsyecnaBoBHa, KAHAWIAT XUMUYECKUX HAYK, JOLEHT
Kadeapsl TPDAHCOOPTHO-TEXHOJIOTHUYECKUX MAIIIUH

(vrazams DHO, yuenyio cmeneny, yuenoe 36anue unu 00I4CHOCHb)

IIporpamma onoOpena Ha 3acemanuun Kagenapsl (mpotokon Ne 06 ot
04.03.2023r.).



1. IlepeyeHb MJIAHMPYEMBIX PpPe3yJbTATOB OOY4YeHHS] O AMCIHUILIAHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJIbTATAMHM OCBOEHHSI 00pa30BaTeILHOM
nporpammsbl (Llesiu ocBOeHUs1 M CIUIIMHBI)

1.1. lleasMu oCBOEHUS AUCIUILINHBI « XUMUSD SIBJISIOTCS:
- popMHpOBaHUE HAYYHOTO COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS U
MBIIIICHUS;
- OBJIaJicHHe 0a30BBIMU 3HAHUSAMHU B 00JIACTM TEOPUM XUMHYECKUX IPOIECCOB U
CHUCTEM, a TaKXK€ METOJIOB UX aHaJI13a.

3amadamMy OCBOCHUS JUCHMIIUHBI « XUMUS SBJISIOTCS:
— W3y4YUTh OCHOBHBIE XHWMHUYECKHE SBJICHHS, OBJaJeTh (yHIaMEHTAIbHBIMU
MOHSATHUSIMH, 3aKOHAMU U TEOPUSIMH KJIACCUUECKON U COBPEMEHHON XUMUU;
— O3HAKOMUTBCS C HAYYHOU armnapaTrypord U METOJIAMUA XUMHYECKOTO UCCIIEOBAHUS,
IIPUOOPECTH HABBIKK IMPOBEICHHUS XMMUYECKOTO YKCIIEPUMEHTA;
— HAYYUTHCS BBIJICIATh XUMHYECKOE COJEPKaHHE B MPO(ECCHOHATBHBIX 3a/adax
Oynyuieit AesiTeIbHOCTH;
— OBJIQJIETh METOJaMHU pelieHus MpodecCHOHANBHBIX 3aa4.

1.2. Ob6nactu  mpodeccCHOHATbHOW  AEATEAbHOCTH  H(Wih)  cdepsl
npo(eCCUOHATBPHOW  JESTENbHOCTH, B  KOTOPBIX  BBIMYCKHUKH, OCBOMBIINE
porpaMmmy, MOTYT OCYIIECTBIISITh MPO(ECCHOHABHYIO AEITeTbHOCTB:

19 JloOwiua, mepepaboTka, TpaHCHOpTUpOBKa HepTu U raza (B cdepax:
oOecrieyeHus! BBIMOIHEHUST paboT MO JIUarHOCTHKE, TEXHUYECKOMY OOCITY>KHBAHHUIO,
PEMOHTY W JKCIUTyaTaniuu HedTerazoBoro 00OPY/IOBaHHWS; BBITIOJHEHHUS PadOT IO
MPOEKTUPOBAHUIO, KOHTPOJIIO O€30MaCHOCTH U YMPaBIEHUIO paboTaMu pu OypeHuu
CKBKWH, OpraHU3aluu pabOT MO T€OHABUTAIMOHHOMY COIMPOBOXKICHUIO OypeHUs
HE(QTAHBIX ¥ Ta30BBIX CKBOXHH, PEMOHTY H BOCCTAHOBJIICHHUIO CKBaXKWH;
OIIEPaTUBHOTO COMPOBOXKACHUS TEXHOJIOTUYECKOTO TMpolecca J00bun HepTH, raza u
ra3oBOro KOHJCHCATa; OpPTaHW3allMd BEICHUS TEXHOJOTMYECKUX TMPOIECCOB U
BBIMIOJTHEHHUS pabOT MO SKCIUTyaTaluu 00OpYyAOBaHUS MOJ3EMHOTO XpaHEHHS Ta3a,
TEXHOJIOTHYECKOTO COMPOBOXACHUS MOTOKOB YTIIEBOJOPOJAHOTO CHIPhS M PEKHMOB
paboThl TEXHOJOTHYECKMX OOBEKTOB He(TEera3oBol OTpaciv; BBINOJIHEHUS
KOMIUIEKCca paboT MO T'e0JI0r0-IIPOMBICIIOBBIM HCCIIETOBAHUSIM CKBAXHH MOA3EMHBIX
XPaHUJIUI Tra3a; 00eCeYeHUs] KOHTPOJIS U TEXHUYECKOTO 00CTyKMBaHUS JIMHEHHOU
YaCTH MAaruCTPAJIbHBIX Ta30MpPOBOJIOB; BBIMOJHEHUS pabOT MO HSKCIUTyaTaluu
ra30TPaHCIIOPTHOTO 000pyI0BaHUS; obecrieueHus IKCILTyaTaluu
ra3opacnpeieIuTeNIbHbIX ~ CTAaHIMK; opraHu3anuu paboT MO  JAMArHOCTHKE
ra30TPaHCIOPTHOTO 00OpYAOBaHUs; pa3pabOTKU TEXHUYECKOM U TEXHOJIOTHYECKON
JIOKyMEHTAIIU TIPH BBIMOJTHEHUU aBAPUHHO-BOCCTAHOBHUTEIBHBIX M PEMOHTHBIX
paboT Ha 00BEKTaX ra30BOW OTPACIH; OpraHM3aluU PaboT MO 3alUTe OT KOPPO3UHU
BHYTPEHHUX  MOBEpXHOCTEH  00OpymoBaHUS  HE(PTETa30BOTO  KOMILJIEKCA;
AKCIUTyaTalli 0O0BbEKTOB IpHEMa, XpaHEHUS! U OTIPY3KH HE(TU U HE(PTENPOLYKTOB).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHUA AUCHHUILIMHBI OTHOCHUTCA IIOATOTOBKA

oOyuarommxcs K

BBIIIOJIHCHHUIO  TPY/JAOBBIX

poecCHOHaTBFHBIMU CTaHIaPTAMHU:

byHKIUNA B

COOTBCTCTBUH

HaumenoBanue
npodeccHoHAIbLHBIX
crangapros (IIC)

Kon, HaumeHoBaHue 1
YPOBeHb KBaJIM(puKauuu
OT®, na koTopbie
OPHEHTHPOBaHA
AUCHHUILIMHA

Koa u HaumeHoBaHue
TPYAOBbIX (YHKIM, HA
KOTOpbIe OPHEHTHPOBAHA
AUCUMILIAHA

19.022

[TpodeccuonanbHpIi
cragaapt «Cnequanuct 1o
pueMy, XpaHEHUIO u
OTTpY3Ke HeTH u
He(TETPOTYKTOBY,
YTBEPKICHHbIN
MuHncrepcTBa Tpyna  H
COLIMAJIbHOU 3aILUTHI
Poccuiickoit ®enepanuu  oT
19 mapra 2015 r. Ne 172m
(3aperucTpupoBaH
MuHHUCTEPCTBOM  IOCTULIUU
Poccuiickoit ®enepamuu 01
arpes 2015 r.,
peructpauoHHbINA Ne 36688 )

IIPpUKa3oOM

A

OKcIutyaTanus 00BEKTOB
puema, XpaHeHus U
OTIpYy3KH HeTH u
He(TEenPOaYKTOB

A/02.6

Benenne  TeXHOIOTMYECKUX
IPOIIECCOB MpHUEMa, XpaHECHUS
U OTTpY3KH  HepTH |
HeTEPOAYKTOB

19.029

[TpodeccuonanbHpIi
crangapt «Crneuranuct 1o
SKCIUTyaTallu
razopacnpeeIuTeIbHbIX
CTaHIINI, YTBEPKICHHBIN
[IPUKA30M Munucrepcrsa
TpyJa U COLMAIBHOMN 3aIlUThI
Poccuiickoit ®enepauuu  OT
21 nmexabps 2015 1. Ne 1053H
(3aperucTpupoBaH
MuHUCTEPCTBOM FOCTUIIAHN
Poccuiickoii ®enepaunun 20
STHBaps 2016 r.,
peructpaunoHHbIil Ne 40674 )

C

OpranuzaninoHHO -
TEXHUYECKOE

COIIPOBOXACHUE
skcruryatanuu ['PC

C/01.6
KonTpoas BBIITOJIHCHUS
IIPOU3BOJCTBEHHBIX

[IOKa3aTesIed M0 JKCILTyaTaluu
I'PC

1.4. KomnereHuu

oOyuaronierocsi, GopMUpyeMble B PE3yJIbTaTe OCBOEHUS

JUCIMITIMHBI
HaumenoBanue
Koa n HanmeHoBaHue
KaTeropuu Kox u HammeHoBaHue IlepeuyeHb MIaHUPYEMBIX
. HHIUKATOPA A0CTHKEHHS
(rpynmsr) KOMIIeTeH U pe3yJIbTAaTOB 00y4eHHs
. KOMIIeTeHII U
KOMIIeTeHI U
puMeHCHe OIIK-1. OIIK-1.1 3HaTh | Ha ypoGHe 3HaAHUl
q)sz[aMeHTaanmx CnocoGeH pemiath 3a1add, | IPUHIUIIAAIBHBIE 3HaTh. OCHOBHBIC IIOJOXEHUS
SHyaHHﬁ OTHOCALINECS K | OCOOCHHOCTH MOJICTUPOBAHMS | COBPEMEHHOH TEOPUU CTPOCHHS
npodeccroHabHO MaTeMaTHYECKUX, aTomMa, XHMMHYECKOHl  CBs3H,




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHITIii

Koa m HauMeHoBaHHe
KOMIIETEHIIHH

Koa m HammeHoBaHue
MHANKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHHsI

JACATCIIBHOCTH, TIPUMCHSAA
METOABI MOACIUPOBAHUA,
MaTEMaTH4YCCKOTO
aHalJin3a,
C€CTCCTBCHHOHAYYHBIC u
06HICI/IH)KCH€pHLIe 3HaHUusA

(OU3MYECKUX W XUMHYECKUX
TIPOIIECCOB,
TpeIHa3HaYCHHBIC IS
KOHKPETHBIX
TEXHOJIOTHIECKUX MPOIIECCOB,

SHEPTEeTHKU u KUHETHKA
XUMHYECKHX peaximi,
XUMHYIECKOTO paBHOBecHs,
TEOPHH pacTBOpOB,
DJICKTPOXUMMHU, a TaKXeE
OCHOBHBIE COEMHEHUS

JIEMEHTOB, MX KJIaCCH(HUKAIUIO
1 XUMHAYECKHE MPEBPAILCHHUS;

Ha YposHe YMeHUli

YMETh: ONpPEAeNsTh XUMUYECKUE
CBOWCTBAa QJIEMEHTOB U  HX
COCJIMHEHUI IO IIOJIOKEHUIO B
[ICD, ux BIMAHHE HA CHCTEMY,

HaTpaBJICHUE XUMHYCCKUX
B3aMOJCHCTBUH, KHCJIOTHO-
OCHOBHOH  XapakTep  Cpensl,
BO3MOJKHBIE MMOOOYHEIC

MpoIecChl (KOPPO3UOHHBIC U JIP.)
U TIpe/ICKa3bIBaTh UX BIUSHUE Ha
TEXHOJIOTHYECKUN potiecc,
OKPY’KaIOMIyIO cpeny "
YeNoBeKa, MpeIsiaraTh CII0COOBI
3a0UTBl  OT HHUX, a TaKke

MIPUTOTABJINBATh pacTBOpHI
HY)KHOM  KOHIEHTpallUu U
OIIpeNeNnaTh ee JOOBIM
JOCTYITHBIM METOJIOM
(TuTpoBaHME, €  TIOMOUIBIO
apeoMerpa u T.1.), u3mMepsaTh pH
BOJTHBIX pacTBOpoB
JIEKTPOIIUTOB;

Ha YypO6He HABbIKO6
BJIaACTh: METOAaMH pacuceTa

KUHETUYECKUX 51
TEPMOAMHAMUYECKHUX

XapaKTEPUCTHUK XUMHYECKUX
peakiuii, pacuera

KOHLEHTpAaLlUd  pacTBOpPOB U
KOJIMYECTB  pearupylomux |
00pa3yIoMMXCsl  BEMECTB  II0
XUMHUYECKOMY YPaBHEHHIO,
pacuera roKa3aTes
KHUCIIOTHOCTH CpPEJIbl, pacyera
OJC m OKHUCITUTEIBHO-
BOCCTAHOBUTCIIBHBIX

TOTEHIIMAJIOB PEAKIUN

OIIK-1.2 VYMers
HCIIOJI30BaTh OCHOBHBIE
3aKOHBI IUCLMITINH

MHXEHEPHO-MEXaHUIECKOTO
MOJTYJIS,

Ha ypoeHe 3HaHuil

3HaTh: OCHOBHBIC IIOJIOKCHHUS
COBPEMEHHOH TEOPUU CTPOEHUS
aToMa, XHMMHYECKOHl  CBs3H,

SHEPreTUKU Hu KUHETUKH
XUMHYECKHUX peakiui,
XAMHUYIECKOTO paBHOBeECHS,
TEOpUHU pacTBOpOB,
3IEKTPOXUMHUH, a TaKKe
OCHOBHbBIE COCIUHCHUS

9JICMCHTOB, HUX Knaccmbmcaumo
1 XUMHUYCCKUC MPCBPALICHNA;




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHITIii

Koa m HauMeHoBaHHe
KOMIIETEHIIHH

Koa m HammeHoBaHue
MHANKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHHsI

Ha YpoGHe yMeHUll

YMETh: OMPENEISITh XUMHUECKHE
CBOMCTBa D9JEMEHTOB M  HX
COCAMHEHUN MO TOJIOKEHUIO B
[ICD, ux BAMAHHE Ha CHCTEMY,
HaTpaBJICHNE XUMHYECKIX
B3aMOJCHCTBUH, KHCJIOTHO-
OCHOBHOH  XapakTep  Cpensl,
BO3MOXHbBIE moOoYHBIC
MpoIeCcChl (KOPPO3UOHHBIC U JIP.)
U TIpe/ICKa3bIBaTh UX BIMSHUE Ha
TEXHOJIOTHYECKUN potiecc,
OKPYXAIOMIYIO cpeny u
YeNoBeKa, MpeIsiaraTh CIIO0COOBI
3a0UTBl  OT HHUX, a TaKKke
MIPUTOTABINBATh pacTBOpEI
HY>KHOH KOHIICHTPAIUH u
OTIpeeIISATh ee JFOOBIM
JIOCTYTTHBIM METOJIOM
(TuTpoBaHME, €  TIOMOUIBIO
apeoMerpa u T.1.), u3mMepsaTh pH
BOJHBIX pacTBopoB
AIIEKTPOJINTOB,

Ha YPOBHE HABBIKOG

BIAJETh: METOAAaMHM  pacyera
KUHETHYECKUX u
TEPMOJUHAMHYECKHUX
XapaKTEePUCTUK XUMHUYECKUX
peakiuii, pacuera
KOHLEHTpAaLlUd  pacTBOPOB U
KOJIMYECTB  pearupyomux ¢
00pa3yIoMMXCsl  BEMECTB  II0
XUMHUYECKOMY YPaBHEHHUIO,
pacuera MOKa3aTest
KHUCIIOTHOCTH CpPEIbl, pacyera
OJC m OKHUCITUTEIBHO-
BOCCTAHOBUTCIIBHBIX
TOTEHIIMAJIOB PEaKIUn

OIIK-1.3 Ymers
HCTIONIb30BaTh OCHOBHBIE
3aKOHbBI €CTECTBEHHOHAYYHBIX
JICIIUIIINH, IIpaBuIIa
HOCTPOECHHUS TEXHUYECKHUX
CXeM U uepTexeit

Ha Ypo8He 3HAHULL

3HATh. OCHOBHBIE IIOJIOXKCHUS
COBPEMEHHOM TEOpUU CTPOEHUS
aroMa, XUMHMYECKOM  CBS3H,
SHEPTEeTHUKU i KHHETHKH
XUMHYECKHUX peakiui,
XAMHUYIECKOTO paBHOBeECHS,
TEOpUHU pacTBOpOB,
3IEKTPOXUMHUH, a TaKKe
OCHOBHbBIE COCIUHCHUS
AJIEMEHTOB, MX KIACCH()UKAIIUIO
U XUMHYECKHE IPEBPAICHHUS,;

Ha YposHe yMeHUll

YMETh: OMPENEISITh XUMHUUECKHUE
CBOMCTBA DJJIEMEHTOB H HX
COEIMHEHHUI IO TIOJOKEHHUIO B
[ICD, ux BNHMAHWE Ha CHCTEMY,
HaIlpaBJICHUE XHMUYECKUX
B3aUMMOCHCTBUH, KHUCJIOTHO-
OCHOBHOHM  XapakTep  Cpelsl,




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHITIii

Koa m HauMeHoBaHHe
KOMIIETEHIIHH

Koa m HammeHoBaHue
MHANKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHHsI

BO3MOJKHBIE M0OOYHBIC
TIporecchl (KOPPO3UOHHBIE U JIP.)
U MpeJCKa3bIBaTh UX BIUSHHUE HA
TEXHOJIOTHYECKUN Tpotiecc,
OKPY’KaIOMIyIO cpeny "
YeNoBeKa, MpeIsiaraTh CII0COOBI
3a0UTBl  OT HHUX, a TaKKke
MIPUTOTABINBATh pacTBOpEI
HY)KHOM  KOHIEHTpalUd U
OIIpeNeNnaTh ee JOOBIM
JOCTYITHBIM METOJIOM
(TuTpoBaHME, C  TIOMOUIBIO
apeoMerpa u T.1.), u3mMepsaTh pH
BOJHBIX pacTBopoB
AIIEKTPOJINTOB,

Ha YPOBHE HABBIKOG

BIAJETh: METOJAaMM  pacdera
KMHETHUYECKUX u
TE€PMOINHAMHYECKHIX
XapaKTEePUCTUK XUMHUYECKUX
peakiuii, pacuera
KOHLEHTpAaLlUd  pacTBOPOB U
KOJIMYECTB  pearupylomux ¢
00pa3yIOMMXCsl  BEMIECTB  II0
XUMHYECKOMY YPaBHEHHIO,
pacueta nokasarens
KHCJIOTHOCTH CpeJbl, pacdera
OJC m OKHUCITUTEIBHO-
BOCCTAHOBUTCIIBHBIX
TOTEHIIMAJIOB PEaKIIUN

OIIK-1.4 Bianets
OCHOBHBIMH METOaMH,
UCTIOJIB3YEMBIMU  T€0JIOTaAMH,
HUHTEpIpETAIUN JTAHHBIX
reo(hu3nIeCKux
HCCJICIOBAHUM, TEXHUKO-
SKOHOMHYECKOTO aHanm3a,
HaBBIKAMU COCTaBJICHUS
pabounx MPOEKTOB B COCTABE
TBOPYECKOH KOMAaH/IEI,

Ha Ypo8He 3HAHULL

3HATh. OCHOBHBIE IIOJIOXKCHUS
COBPEMEHHOM TEOpUU CTPOEHUS
aroMa, XUMHMYECKOM  CBS3H,
SHEPTEeTHUKU i KHHETHKH
XUMHYECKHX peakiui,
XAMHUYIECKOTO paBHOBeECHS,
TEOpUHU pacTBOpOB,
3IEKTPOXUMHUH, a TaKKe
OCHOBHbBIE COCINHCHUS
AJIEMEHTOB, MX KIACCH(DUKAIIUIO
U XUMHYECKHE IPEBPAICHHUS,;

Ha YposHe yMeHUll

YMETh: OMPENESITh XUMHUECKHUE
CBOMCTBA DJJIEMEHTOB H HX
COEIMHEHHUI IO TIOJOKEHHUIO B
[ICD, ux BNIHMAHWE HAa CHCTEMY,

HaTIpaBJICHUE XUMHYECKUX
B3aUMMOCHCTBUH, KHUCJIOTHO-
OCHOBHOHM  XapakTep  Cpelsl,
BO3MOYKHEIE MOOOYHEIE

Tpo1iecchl (KOPPO3UOHHBIE U IP.)
U TIpeICKa3bIBaTh UX BIUSHUE Ha
TEXHOJIOTHYECKUH rpouecc,
OKPY’KaIOMIYIO cpemy u
YenoBeKa, MpeiaraTh CIIOCOOBI
3aIUTBI  OT HHX, a TakKKe
MIPUTOTABJINBATh PacTBOPBI




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHITIii

Koa m HauMeHoBaHHe
KOMIIETEHIIHH

Koa m HammeHoBaHue
MHANKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHHsI

HY)KHOM  KOHIEHTpallUu U
OIIpeNeNnaTh ee JOOBIM
JOCTYITHBIM METOJIOM
(TuTpoBaHME, €  TIOMOUIBIO
apeoMerpa u T.1.), u3mMepsaTh pH
BOJTHBIX pacTBOpoB
JJIEKTPOIIUTOB;

Ha ypogHe HABLIKOG

BIAJETh: METOJAaMM  pacdera
KMHETHUYECKUX u
TE€PMOINHAMHYECKHIX
XapaKTEPUCTUK XUMHUYECKUX
peakiuii, pacuera
KOHLEHTpAaLlUd  pacTBOpPOB U
KOJIMYECTB  PEarupyroImux ¢
o0pa3ylomuxcsi  BEUIECTB  T10
XUMHYECKOMY YPaBHEHHIO,
pacueta nokasarens
KHCJIOTHOCTH CpeJbpl, pacdera
OJC m OKHUCITUTEIBHO-
BOCCTAaHOBHUTCIIbHBIX
TOTEHIIMAJIOB PEAKIUN

OIIK-1.5 Brnaners
HaBBIKAMU JIEJIOBOTO
B3aUMOJEICTBUS C CEPBUCHOU
CIy’)XOOH ¥ OICHUBATh WX
pEeKOMEHAALMU €  Y4EeTOM
JKCIICPUMCHTATIBHON pabOThHI
TEXHOJIOTHYECKOTO oTnena
MIPEATPHUATHS

Ha Ypo8He 3HAHULL

3HATh. OCHOBHBIE IIOJIOXKCHUS
COBPEMEHHOM TEOpUU CTPOEHUS
aroMa, XUMHMYECKOM  CBS3H,
SHEPTEeTHUKU i KHHETHKH
XUMHYECKHX peakiui,
XAMHUYIECKOTO paBHOBeECHS,
TEOpUH pacTBOpOB,
3IEKTPOXUMHUH, a TaKKe
OCHOBHbBIE COCIUHCHUS
AJIEMEHTOB, MX KIACCH()UKAIIUIO
U XUMHYECKHE MIPEBPAICHHUS,;

Ha YposHe yMeHUll

YMETh: OMPENEISITh XUMHUECKHUE
CBOMCTBA DJJIEMEHTOB H HX
COEIMHEHUI IO TIOJOKEHHUIO B
[ICD, ux BNHMAHWE Ha CHCTEMY,

HaTIpaBJICHUE XUMHYECKUX
B3aUMMOICHCTBUH, KHUCJIOTHO-
OCHOBHOHM  XapakTep  Cpelsl,
BO3MOYKHEIE MOOOYHEIE

npo1iecchl (KOPPO3UOHHBIE U IP.)
U TIpeICKa3bIBaTh UX BIUSHUE Ha
TEXHOJOTUYECKUH npouecc,
OKPY’KaIOMIYIO cpemy u
YenoBeKa, MpeiaraTh CIIOCOOBI
3alUTBI  OT HHX, a TaKKe

MIPUTOTABJINBATh PacTBOpEI
HYXHOU KOHIIEHTpALIUU u
OTIpEICIIATh ee JIIO0BIM
JOCTYITHBIM METOJ0M
(TuTpoBanme, c TTOMOIIBIO
apeoMerpa u T.1.), u3MepATh pH
BOJIHEIX pacTBOpoB
AJIEKTPOJINTOB,

Ha YpOBHE HABbLIKOB




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHITIii

Koa m HauMeHoBaHHe
KOMIIETEHIIHH

Koa m HammeHoBaHue
MHANKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHHsI

BIAJETh: METOAAaMHM  pacyera
KUHETHYECKUX u
TEPMOJUHAMHYECKHUX

XapaKTEePUCTUK XUMHUYECKUX
peakiuii, pacuera
KOHLEHTpAaLlUd  pacTBOPOB U
KOJIMYECTB  pearupyomux u
00pa3yIOMMXCsl  BEMECTB  II0
XUMHUYECKOMY YPaBHEHHIO,
pacuera MOKa3aTest
KHUCIIOTHOCTH CpPEIbl, pacyera
OJC m OKHUCITUTEIBHO-
BOCCTAaHOBUTCIIBHBIX

TOTEHIIMAJIOB PEaKIUn

Hcnons3oBanue
MHCTPYMEHTOB "
000pymoBaHUs

OIIK 4.

Cnocoben MIPOBOAUTD
U3MEPEHUs ¥ HaOJIOCHUS,
00pabatTbIBaTh u
HPE/ICTABIISTh
IKCIEPUMEHTAIIbHBIC
JIAHHbBIC

OIIK-4.1 3HaTh
TEXHOJIOTHIO COIIOCTABJICHUS
MMPpOBEACHUA TUIIOBBIX
OKCIICPUMEHTOB Ha
CTaHJApTHOM O0OPYIOBaHHH
B  Jaboparopum W  Ha
MIPOU3BOJICTBE,

Ha Ypo6He 3HAHUU

3HATh: BriusHEE  Pa3IUYHBIX
XUMHYCCKHX COCIUHCHHUH Ha
OpraHu3M YeoBeKa "
oKkpyxatomryto cpeny; IIpaBuna
paboThI B XUMHUYECKOU
nabopaTopuu; XUMHYECKHE
METObI HEWTpan3auuu
BpenHBIX BemecTB; (OCHOBHBIC
¢usnvyeckne W XHMHUYCCKUE
CBOWCTBa KOHCTPYKIIMOHHBIX U
IKCIUTYaTaIMOHHBIX MAaTCPHAJIOB
Ha ypoeHe yMeHUll

YMETB! Pemarns THIIOBEIE 3aJa4u
[0 JOIyCTHUMOMY COZICP)KaHUIO
BpPEIHBIX BEIIECTB B BO3IYyXe
paboueii 30HBI, CTOYHBIX BOJIAX U
oYBe B xoJe
poheCCHOHATBHOMN
JeSITeIIBHOCTH; OrneHuBaTh
pe3yJibTaTel U BBIOMpATh
ONITUMAJIbHOE  pEIICHHE  IpHU
paspaboTke Mep 1o Oe3omacHOU
pabote c BpEIHBIMU
BeIIeCTBAMH W  3allUTe OT
BO3MOKHBIX TTOCTICICTBHIA
aBapuit B xoze
npoheCCHOHATBHOMN
JIESTCIILHOCTH; KommekcHo
000CHOBBIBATh BBIOOD
KOHCTPYKIIMOHHBIX u
SKCIUTyaTaIlMOHHBIX MAaTepHUaIOB
HAa OCHOBAaHMH WX XHUMHYECKHUX
CBOWCTB, OIICHUBATh PE3yJIbTATHI
U BEIOMpaTh  ONTUMAJBHBIC
KOHCTPYKIIMOHHBIC MaTePHAJIBI
Ha YypOBHE HABBIKOG

BJIAACTh: Hasrpikamu IIPOBCACHUA

aHaJIM3a, KOMIIJICKCHOT'O
000CHOBaHHMS TIPUHUMAEMBIX
peLHeHI/II;‘I, CaMOCTOATCIIBHOI'O

MOMCKa TMyTed  OpraHu3aluu
MEPONPUATHIA 1O Oe30MacHON
pabore c BpEIHBIMU




HaunmenoBanue
KaTeropuu

(rpynmnbi)
KOMIIETeHITIii

Koa m HauMeHoBaHHe
KOMIIETEHIIHH

Koa m HammeHoBaHue
MHANKATOPA J0CTUKEHUSI
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTATOB 00y4YeHHsI

BEIIECTBAMH W 3alUTE€  OT
BO3MOXHBIX IOCIIEICTBUHA
aBapuit B Xo/e
npoheCCHOHATBHOMN

JEATEIIbHOCTH; Metomamu
OIICHKH CBOWCTB XHMHYECKHUX
BEIISCTB " KOMILIEKCHBIM
MOIXOJ0M K mooopy
SKCILTYyaTallMOHHBIX 51
KOHCTPYKLIMOHHBIX MAaTepuajioB
JUTS IPOCKTHPYEMBIX 00BCKTOB;

OIIK-4.2 YMmers
oOpabaTbIBaTh  pe3yJbTaTh
Hay4YHO-HCCIIE0BATENbCKOM
JACATCIBbHOCTH, HCIOJIB3Ys
CTaHJapTHOE OOOpYyIOBaHUE,
pHOOPHI K MaTEPHAIIBL,

Ha ypogHe 3HaHUll

3Hath: [IpaBmma paboTel B
XUMHAYECKOI nmabopaTtopuu;
Xumuieckue METO/IBI
HeWTpanu3aiuu BPEIHBIX
BEILIECTB; OCHOBHBIE
¢usnyeckne M XUMHYECKHUE
CBOMCTBA KOHCTPYKLIMOHHBIX U
OKCILTyaTalMOHHBIX MaTCpHUaJIOB
Ha yposHe yMeHu

YMETh: OLICHUBATh PE3yJIbTATHI U
BBIOHpATh ONTUMABHOE
pelieHre mpu pa3paboTKe Mep
mo Oe3omacHOW  paboTe C
BPEOHBIMH  BEUIECTBAMH U
3aIInTe oT BO3MOIKHBIX
MOCJEACTBUM aBapuii B XOJe€
npodeccuoHATbHON
JIeATEIbHOCTH; KomriekcHo
00OCHOBEHIBATh BEIOOp
KOHCTPYKIIMOHHBIX u
AKCILTYaTaIHOHHBIX MaTEPUATIOB
Ha OCHOBAaHMM HX XHMHYECKHX
CBOMCTB, OLICHUBATh PE3YJIbTAThI
H BBI6I/IpaTI) OIITUMAJIbHBIC
KOHCTPYKIMOHHBIE MAaTEPUAIIBI
Ha YPOBHE HABLIKOG

BAaAeTh: MeTogaMu  OICHKH
CBOMCTB XMMUYECKUX BEIIECTB U
KOMIUIEKCHBIM ~ HOAXOIOM K
nmoa0opy DAKCIUTyaTallMOHHBIX W
KOHCTPYKIIMOHHBIX MAaTcpuajioB
JUIS IPOCKTUPYEMBIX 00BEKTOB;

OIIK-4.3 Brnagers
TEXHUKOH
AKCIICPUMCHTUPOBAHHUS c
HCIIOJIb30BAHUEM [TAKETOB
poTpaMMm

Ha YpoeHe 3HAHU
3HaTh: OCHOBHEIE (PU3HYECKHE U

XUMUYECKHE CBOMCTBa
KOHCTPYKLHOHHBIX u
9KCIUTYaTAMOHHBIX MATEPHATIOB
Ha yposHe yMeHuu

YMETb: KommexkcHo
000CHOBBIBATH BBIOOD
KOHCTPYKIIMOHHBIX u

OKCIITyaTallMOHHBIX MaTE€pHUaIOB
Ha OCHOBAaHHMHM HX XHUMHYCCKHUX
CBOﬁCTB, OLICHMBATh PE3YJIbTAThI
u BI)I6I/IpaTI) OIITUMAJIBHBIC
KOHCTPYKIIMOHHBIC MAaTEpHUaJIbl
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HaunmenoBanue
Koa m HammeHoBaHue

KaTeropuu Koa n HanmenoBanue Ilepeyens miIaHUpyeMbIX
. HHIUKATOPA A0CTHKEHHSA
(rpynmnsr) KOMIIeTeHIH I pe3yJIbTaTOB 00y4eHHs
. KOMIIeTeHII U
KOMIIeTeHI U

HA YPOBHE HABLIKOG
BIANCTh: MeTomaMu  OLCHKHU
CBOWCTB XUMHUYECKUX BEIIECTB U
KOMIIJICKCHBIM nmoaxoaoM K
MoaA00py DKCIUTYaTaIllMOHHBIX U
KOHCTPYKIIMOHHBIX MaTepHajoB
JUTSL IPOCKTUPYEMBIX 00HEKTOB;

2. Mecto qpucuuninHbl B crpykrype OITOII

JuciumirHa «XuMus» pealn3yercs B paMkax oOs3aTesnbHOl yactu bioka 1
«Aucuunnuael (Moayss)» nmporpammel OakaBpHara.

JlucuurinHa mpenoaaeTcs: 00ydaroumMmest o o4Hou opme oOydeHust — B 1-
M CeMecCTpe, 10 OYHO-3a04HOM (hopme —Bo 1 cemecTpe.

HuciumuinHa «XuMUs» SBISETCS MPOMEXKYTOUHBIM 3TarioM (popmMupoBaHus
komnerenuid OIIK-1, OITK-4 B npouecce oceoenust OITOII.

JquciuuiHa «XHUMHSD»> OCHOBBIBAETCS HA 3HAHMAX, YMEHHUSAX M HaBBIKaXx,
OpUOOPETEHHBIX TMPU M3YUYEHUM TUCHUIUIMH: Maremaruka, ®usuka, U sBISETCS
MPEAIIECTBYIONIEH /ISl U3yUYeHUs TUCUUILTMH: XuMus HedTH U ra3a, Teoperudeckas
MexaHuka, CoNpoTHBIEHUE MAaTEpPHATOB, MeETpoJorus, CTaHIapTU3alus W
ceprupukanus, OJIEKTPOTEXHUKA M DIIEKTPOHMKA, TemorexHuka, ydeOHas
IIPAKTUKA: O3HAKOMUTENIbHAS TMPAKTHKA, ['OCylIapCTBEHHAas WTOTOBasl aTTECTaLUA:
IIOATOTOBKAa K CHade M cJada TrOoCyAapCTBEHHOIO 3K3aMeHa, [ ocynapcTBeHHas
UTOrOBasi aTTECTALMs: BBIIIOJIHEHHE, MOJArOTOBKA K MPOLEAYpEe 3allUThl M 3allUTa
BBINYCKHOM KBaNU()UKAITMOHHON PabOTHI.

®opMoil MPOMEKYTOUHOU aTTECTA[MU 3HAHUN OOy4aeMbIX MO OYHOM (opme
oOydeHHMsl SBJISIETCS 3a4eT B 1-M cemecTpe, 1Mo O4YHO-3a04HOM (popme 3aueT B 1-Mm
CEMECTpE.

3. O06beM QM CHUTTHHBI

OO6mast TpyA0€MKOCTh JUCITUIIMHBI COCTaBIIACT 3_3a4eTHBIX enuHuIbl (108
aKaJeMHUYECKHX Yaca), B TOM YHUCIIe
ouyHasi gopma o0yueHHs:

CemecTtp 1
JIEKIIAU 16
71a00paTOPHBIE 3AHSITH 16

CCMHHAPLI M MIPAKTUYCCKHUEC 3aHATUA -

KOHTPOJIb: KOHTaKTHasl paboTa

KOHTPOJIb: CAaMOCTOsITeJIbHasi paboTa 36

pacdeTHO-Tpaduieckrue paboThl, KypCOBBbIC pabOTHI (IPOEKTHI): KOHTAKTHAS paboTa

pacueTHO-rpaduaeckne paboThl, KypCOBBIe PaOOTHI (IIPOCKTHI): CAMOCTOSITENIbHAS paboTa

KOHCYJIbTAIUU 1
Konmaxmnuas paboma 32
Camocmosmenvhas paboma 39

Bun npomexxytouHnoit atrectanuu (popMa KOHTPOJIS): 3a4eT
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04HO-3204Hasi Gopma o0yUeHHUs:

Cemectp 1
JICKIHU
71a00paTOPHBIE 3aHSTH 6

CCMHHAPLI U ITIPAKTUYCCKHUEC 3aHATUA

KOHTPOJIb: KOHTaKTHasi paboTa

KOHTPOJIb: CAMOCTOsITEIbHAs paboTa 36

pacyeTHO-Trpaduieckue paboThl, KypCOBbIE pabOTHI (IPOEKTHI): KOHTAKTHAS paboTa

pacueTHO-rpaduueckue paboThl, KypCOBBIC PabOTHI (IIPOCKTHI): CAMOCTOSITENIbHAS paboTa

KOHCYJIbTAIIUU 1
Konmaxmnas paboma 12
Camocmosmenvhas paboma 59

Bua npoMexxyTouHoit arrectanuu (opMa KOHTPOJIs): 3a4eT

4. Coaep:xanue TUCHUILINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesiam)
Ounas ¢popma o0yueHust

KonnuectBo yacos Kon
KOHTaKTHasi pabora WHAUKATOpa
Tema (pazmen) T sasommmonmy | coMmmapen | CAMOCTOATENL | 1o ryrovepyiy
. parop TPaKTUYCCKUE Hast pa60Ta

u € 3aHATUA P KOMIICTCHIIMH
OIIK-1.1,
OIIK-1.2,
1. OcHOBHbBIE TOHATUS U 3aKOHBI OIIK-1.3
xumuu. I[lepuoguueckas cucrema OHK-1'4’
JOU. Menneneepa. Crpoenne | 4 2 - 7 OIK-1.5.
aroMa M CTPOEHUE MOJIEKYd U OHK-4'1’
BEIIIECTBA. OHK-4.2’
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
2.XUMHYECKasi TEePMOIMHAMMKA. OIIK-1.4
Xumuyeckas KMHETHKA. |, 4 _ ] OIIK-1.5,
XUMHUUECKOE u dazoBoe OIIK-4.1
paBHOBECHC. OITK 4.2’
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
3 OIIK-1.3,
3. OOmmue cBOWCTBa PacTBOPOB. OIIK-1.4
JucnepcHpie HW  KOJUIOMIHBIE 4 4 ) 8 OI1K-1.5,
CUCTEMBI. PacTtBopsI OIIK-4.1
HE3JICKTPOJIUTOB U JICKTPOJIUTOB. OIIK 4‘2’
OIIK-4.3
4.OKUCIUTEITLHO- 83&: } ' ;,
BOCCTAHOBUTEJbHBIE peakuuu u | 4 6 - 8 OHK-1.3,
ANEKTPOXUMHUYECKUE MPOLECCHI. OIIK-1 '4’
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OIIK-1.5,

OIIK-4.1,
OIIK-4.2,
OIIK-4.3
Koncynpranuu 1 -
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4,
Kontposns (3x3amen) 36 OIIK-1.5,
OIIK-4.1,
OIIK-4.2,
OIIK-4.3
UTOro 33 39
OuHo-3204Has1 popMa o0yueHHsI
KonnuectBo yacos Kon

TeMa (pasﬂ;en) KOHTaKTHas pa6SeT;1HHapHH CAMOCTOSTENE I/IHI[I/IKaTOp%

Sl naboparopibt TIPAKTUYECKHE Hasx pa60Ta AOCTIDRCHHH

" € 3aHATHs — KOMIICTCHIIMH
OIIK-1.1,
OIIK-1.2,
1. OCHOBHBIE TIOHATHS M 3aKOHBI OITK-1.3,
xumuu. Ilepuoanueckas cucrema OI1K-1.4,
AWM. MengeneeBa. CrpoeHue 1 0 - 12 OITK-1.5,
aroMa "W CTPOCHHUC MOJICKYJI U OHK-4.1,
BEIIECTBA. OTIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
2.XuMuyecKkass TEpMOAMHAMHUKA. OIIK-1.3,
XuMmuyeckas KUHETHUKA. 1 ) i 13 OIIK-1.4,
XUMHUECKOE u dazoBoe OIIK-1.5,
paBHOBECHE. OIIK-4.1,
OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
3. O6mme CBOICTBA PACTBOPOB. OIIK-1.3,
JucnepcHple U KOJUIOMJHBIE ) ) i 13 OIIK-1.4,
CHCTEMBI. PacTBopbI OIIK-1.5,
HERJIEKTPOJIUTOB U AJIEKTPOJIUTOB. OIIK-4.1,
OIIK-4.2,
OIIK-4.3
4.OKUCIUTENBHO- OIIK-1.1,
BOCCTAHOBUTEJIbHBIE peakuuu u | 2 2 - 13 OIIK-1.2,
AIEKTPOXUMUYECKUE MPOIECCHI. OIIK-1.3,
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KonnuectBo yacos Kon

KOHTaKTHas paboTa WHIAUKATOPA
Sy —— CaMOCTOSITEITh JOCTHIKEHHUI
TIPAKTHYECKHE Has pa60Ta
KOMIICTCHIIUN

Tema (paznen)
JeKIH | J1abopaTOpHEI
u € 3aHATHA

OIIK-1.4,
OIIK-1.5,
OITK-4.1,

OIIK-4.2,
OIIK-4.3

Koncynbranun 1 -

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,

OIIK-1.4,
KonTtpouns (3auer) 36 OIIK-1.5,

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

UTOoro 12 59

5. OOpa3zoBareJbHbIE TEXHOJIOIMHM, IPHMEHsieMble TP OCBOCHHUH
AUCHUTITMHBI

Meronuka npenojaBaHus JUCLUUIUIMHBI M peav3alysl KOMIIETEHTHOCTHOTO
MOJIX0/1a B M3JIOKEHUU M BOCHPUATHH MaTepuaia IpeayCMaTpUBAET UCIIOIb30BaHUE
clenyomux (GopM MpOBENEHUS TPYIIOBBIX, WHIAUBUAYAIbHBIX, ayJIUTOPHBIX
3aHATUH B COYETAHUU C BHEAYAUTOPHON paboTol C 1enpio (GOPMUPOBAHUS U
pa3BuTHUA NMPO(HECCUOHAIBHBIX HABBIKOB 00YUaOIINXCSI:

- BO BpeMs JIEKIMOHHBIX 3aHATHA HWCIHOJIB3YIOTCA NPE3EHTAUU C
NPUMEHEHUEM CIIAWJIOB € TpapruecKuM U TaOJIMYHBIM MaTE€pUajoM, a Takke paz0op
TUMAYHBIX  CUTYyallMil, YTO TMOBBIIIAET HArJISJHOCTh M  HMHPOPMATUBHOCTH
HCIOJIb3yEeMOTr0 TEOPETUUECKOT0 MaTepurara;

- TPAKTUYECKUE 3aHATUSA MPELyCMATPUBAKOT HCIIOIB30BAHUE TIPYNIIOBON
(dopMbl 00ydeHHUsI, KOTOpasi MO3BOJISET CTyAeHTaM (P(EKTUBHO B3aNMOIEHCTBOBAThH
B MHUKpOrpynmax IMpH OOCYXJIEHUU TEOPETUYECKOr0 MarepHualia, BBIIOJIHEHUE
MIPAKTUYECKUX YITPAKHEHUN;

- ACTIOJIB30BAaHNE TECTOB JJI1 KOHTPOJIA 3HAHUM;

- IOJArOTOBKa pedepaToB U JOKIAJO0B MO CAMOCTOSTENIbHON paboTe CTyIEHTOB
U BBICTYILJICHUE C JOKJIAJ0M IMepes ayIuTOpueH, 4To cocoOCcTByeT (pOpMHUPOBAHUIO
HAaBBIKOB YCTHOTO BBICTYIUIEHMS 10 HW3Yy4aeMOMl TeM€ M  aKTUBHU3UPYET
MO03HABATEIbHYIO0 aKTUBHOCTh CTYAEHTOB.

B pamkax ydeOHOro Kypca Takke MOTYT ObITb OPraHW30BAaHbI M MPOBEICHBI
BCTPEYM C  MPEJACTABUTEISIMU  POCCUUCKMX M  3apyOEKHBIX  KOMITAHMH,
rOCYJapCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alMi, MacTep-KIacchl SKCIEPTOB M
CIEUAJIMCTOB.

6. IlpakTyeckas MOArOTOBKA
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[IpakTHyeckas MOArOTOBKA pealu3yeTcsl MyTEeM IPOBENEHUS MPaKTUYECKUX
3aHATUH, MPEIyCMATPUBAIONINX ydacTHEe OOYYaIOIIMXCs B BBIMOJIHEHUU OTACIBHBIX
AJIEMEHTOB pPabOT, CBSI3aHHBIX C OyIymied MpoQecCHOHATLHON NeITeIbHOCTHIO.
OO0beMm 3aHATHI B (hOpME NMPAKTUUECKON MOATOTOBKHM cOCTaBisieT 4 dac. (0 O4HOMN

dbopme o0yueHust), 2 yac. (1mo 3aouHoi popmMe 00yUeHHUs1)

Ounas dopma 00ydyeHust

Konnu Kon
Bun 3ansTust Tema 3aHsATHS €CTBO ST {HIKaTopa
MIPOBEACHUS JOCTHXEHUI
Hacos KOMIICTCHIIMHN
I'pynnoBas
KOMaH/THas
pabora ¢
AIIEMEHTaMU
JIETTOBOM UTPBHI.
Brinonxnenue
. pacyeToB u OIIK-1.1,
«PacTBOpBI KUCIOT, OCHOBAHUH, OIIK-1.2
. . MIPUTOTOBJICHUE 2,
CoJIel M UX CBOWCTBA. ACTEODA CeDHO OIK-13
IIpakTHIyec [IpHUroTOBIEHNE PACTBOPOB p pa cep ’
Koe KUACJIOTY. Pemenue 3amad 1mo KHCHOTL{ OIIK-14,
TemaMm «CriocoObl BEIpaKeHUs 2 341aHHON OIK-1.5,
Safanme KOHIIEHTPAIIUU PacTBOPOB KOHICHTPatin OIK-4.1,
: u3 Gonee OIIK-4.2
OnexTpoauTsl. ['uaponus. COHLEHTDHDOBAL ’
Bonopoanslii moka3aresiby» HCHTPHD OIlK-4.3
HOTO, ITPOBEpKa
pe3yibTaTa
METOJIOM
apeoMeTpuH,
pabora co
CIIPaBOYHOU
JUTEPATypOit
NupuBUayaab
Had U
TPYHIIOBast
«"anmpBaHUYECKHUE DJIEMEHTHI. KOMaH/Has1
Onekrponus. Kopposus» pabota c OIIK-1.1,
(HanmucaHue aHOJHBIX U yJIeMeHTaMH OIIK-1.2,
[IpakTHyec KAaTOAHBIX peaKIui TIeJIOBOM OIIK-1.3,
KOe BJIEKTPOXUMHUYECKUX MTPOLIECCOB, HTpEL U3 OIIK-1.4,
onpenenenue IJC 2 OIIK-1.5,
3alaHUe rajilbBAHMYECKUX AJIEMEHTOB, IIPE/IIO’KEHH OIIK-4.1,
COCTaBJICHUE CXEMBI bIX CPEACTB OIIK-4.2,
raJIbBaHUYECKHUX U cobpaTs OIIK-4.3
KOPPO3UOHHBIX JIEMEHTOB, paGoTaroIIKiA
pacuertsl 1o 3akoHy Papajes) TaIbBAHIUECK
HH 3JIEMEHT,
OIIpe/le/IUTh
ero 3/IC,
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Bun 3angarus

Tema 3angaTusa

Komnua
€CTBO
9acoB

dopma
MIPOBEACHUS

Kon
HUHIUKATOpa
JIOCTHKCHUM

KOMIIETEHIIUU

paccuuTaTh
TeOpPeTHUUeCcKO
e 3HaUeHHUe,
COCTaBUTh
cxeMy
raJTbBaHUYECK
OTO0 3JIeMEeHTa,

pabora co
CIIPAaBOYHOM

JUTEPATYPOU

OuHo-3204Has ¢popma o0yueHHust

Bun
3aHATHS

Tema 3angaTus

Konnuec
TBO
9acoB

dopma
MIPOBEACHUS

Kon
HUHIUKATOpa
JIOCTYKECHIHN

KOMITETEHIIAH

[TpakTH

JecKoe

3alaHU
e

«["anpBaHMYECKUE FTTEMEHTHI.
Onextposms. Kopposus»
(HarmucaHue aHOAHBIX M KaTOIHBIX
peaKuui AIEKTPOXUMHYECKUX
npoueccos, onpenenenue J/C
raJbBaHMYECKUX DJIEMEHTOB,
COCTaBJICHUE CXEMBbI
ralbBAaHMYECKUX U KOPPO3UOHHBIX
3JIEMEHTOB, PacueThl 10 3aKOHY
®dapanes)

NupuBUayaab
Had U
rpyIIioBas
KOMaHHasd
pabora c
aJleMeHTaMu
eJIOBOM
UTpPEL. 13
peJIoKeHH
BIX Cpe/iCTB
cobpaTh
paborarouii
raJlbBaHHU4eCK
HH 3JIEMEHT,
OIIpeesINTh
ero 3/IC,
paccuuTaTh
TeOpeTHUYeCKo
e 3HaueHUe,
COCTaBUTH
cxeMy
raJbBaHHU4YeCcK

Oro 3JIeMEeHTa,
pabota co
CIIPAaBOYHOM

JUTEPATYPOU

OITK-1.1,
OIK-1.2,
OITK-1.3,
OIK-1.4,
OITK-1.5,
OITK-4.1,
OITK-4.2,

OIIK-4.3




7. YdeOHO-MeTOAUMYECKOEe o0eclevyeHHe CaMOCTOATEJIbHOH PadoThl
CTY/ICHTOB

CamocrosiTenbHas paboTa peanu3yeTcss B paMKax MpPOrpaMMbl OCBOCHHS
JUCUUIUIMHBI B CAEAYIOIUX (hopMax:

- MpopadOTKa TEMATUKHU CAMOCTOSITEILHON PadOThI;

- HanucaHnue pedepara;

- BBITIOJTHEHUE UHIUBUYaJbHBIX 3aJaHUN;

- MMOJrOTOBKA K C/Iaye 3a4yeTa.

B pamkax ydyeOHOro Kypca npeaycMaTpUBaIOTCS. BCTPEUU C MPEIACTABUTEIIMU
npoUIbHBIX NPEATPUATHI.

CamocTrosiTenbHast paboTa MPOBOJUTCS C LEJIbIO: CHUCTEMATH3alUuU U
3aKpEIUICHUsT TMOJyUYEHHBIX TEOPETUYECKUX 3HAHUW M MPaKTUUYECKUX YMEHUH
oOyJaroumxcs; YrIyOJeHUs W pacIIUpeHHs] TEOPEeTHMYECKUX 3HAaHUN CTYJIEHTOB;
dbopMupoOBaHUsS YMEHHI HCIONb30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YUeOHYI0 U CIIEHUATbHYIO JIUTEPATypy; Pa3BUTHS MO3HABATEIbHBIX
CHOCOOHOCTEM M AKTHUBHOCTH  OOYy4YalOIIMXCA:  TBOPYECKOM  HMHUIIMATHBBI,
CaMOCTOSITEIbHOCTH, ~ OTBETCTBEHHOCTH,  OPraHU30BAaHHOCTH;  (POPMHUPOBAHUE
CaMOCTOSATEIBbHOCTH MBIILJIEHUS, CrocoOHoOCTeM K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3auuu; (QopMupoBaHus NpodhecCHOHATbHBIX
KOMITIETEHIIUI; Pa3BUTHIO UCCIIEI0BATENLCKUX YMEHUMN CTYIEHTOB.

®opmbl U BHUJIBI CAMOCTOSITEILHOW pabOThl CTYACHTOB: YTEHHE OCHOBHOW U
JIOTIOJIHUTENBHOM JIUTEpaTypbl — CaMOCTOSITENIbHOE M3yuyeHUE MaTepuana Io
PEKOMEHTyeMbIM JIUTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaJIOroM,
CaMOCTOATENBHBIN MOAOOP HEOOXOAMMOW JHTEepaTypbl; paboTa CO CIOBapeM,
CIPaBOYHMKOM; TIOMCK HeoOXxoaumon wuHpopmanmuu B cetu VHTepHerT;
KOHCTIIEKTUPOBAaHUE HCTOYHUKOB; pedeprpoBaHUE HCTOYHUKOB; COCTABIICHUE
AHHOTALMKM K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHMKAM; COCTABJICHHE PELEH3UI U
OT3bIBOB Ha NPOYUTAHHBIM MaTepuai; COCTaBlIeHHE 0030pa MyOJMKALMi MO TeMe;
COCTaBJIICHHME W  pa3padoTKa TEPMHUHOJIOTMYECKOTO  CIIOBapsi;  COCTaBJICHUE
XPOHOJIOTMYECKOM Tabnuupl; cocraBieHue Oubmmorpaduu (6ubiuorpaduueckon
KApTOTEKH); TMOJArOTOBKA K PA3IMYHBIM (QopMaM TeKylled U MpOMEKYTOUHOU
arrectalii (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3ayeTy); BBINOJIHEHUE
JIOMalTHUX KOHTPOJIBHBIX pPabOT; CAMOCTOSITEIbHOE BBIINOJHEHHE IPAKTUYECKUX
3aJJaHUIl PenpoAyKTUBHOIO THUIA (OTBETHI HA BOIIPOCHI, 33/Ja4M, TECTHI; BHIIIOJIHEHUE
TBOPYECKHX 3aJaHU).

TexHonorus opraHu3ay CaMOCTOATEIBHON PabOThl 00YUYaIOLIUXCS BKIIIOUAET
UCIOJb30BaHUE HMH(POPMAIMOHHBIX U  MaTepHAIbHO-TEXHUYECKHUX  PECypCoB
00pa30BaTEIBHOTO YUPEKACHHUS: OUOIMOTEKY C YMTAJIbHBIM 3aJI0M, KOMIIBIOTEPHbIE
KJIACChl C BO3MOXHOCTBIO padboTel B UHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTALIMOHHOM €S TeIbHOCTH.

Ilepen BeIMOIHEHUEM OOYYAIOUIMMUCS BHEAYJUTOPHOM CamMOCTOSATEIbHOM
paboThl MIpenojaBaTeilb MPOBOJUT KOHCYJIBTHPOBAHUE IO BBINOJHEHHUIO 3aJIaHUs,
KOTOpPBIM BKJIIOYAaeT 1edb 3aJaHusi, €ro COJEp)KaHMs, CPOKU BBIOJHEHUS,
OpPUEHTUPOBOYHBIN 00beM pabOThI, OCHOBHBIE TPEOOBAHMS K pe3yjbTaTaM paloThl,
KpUTEpUU OLEHKH. Bo BpeMs BBINOJHEHUS OOYYalOUIMMUCS BHEAYAUTOPHOMN
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CaMOCTOATENTHLHOM PabOThI U MTPU HEOOXOAMMOCTH TPETOAaBATETh MOKET IIPOBOIUTH
WHIMBUAYaJIbHbIEC U FPYNIOBbIE KOHCYJIbTAIUU.

CamocrositenpbHas paboTa MOXKET OCYIIECTBISATHCS WHANBUAYATHLHO WIIH
rpynmnamMu oOy4arolmuxcs B 3aBUCUMOCTU OT 1I€JId, 00beMa, KOHKPETHON TeMaTUKU
CaMOCTOSITEJILHOM PabOThI, YPOBHSI CJIO)KHOCTH, YPOBHSI YMEHUN 00yUYarOIIUXCSl.

Kontponr  camoctosATeNnbHOM  paOOThl  CTYACHTOB  IpEAyCMaTpPUBAET:
COOTHECEHUE COJIEPKaHUsI KOHTPOJIS € HESIMU 00yUeHUS; 00BEKTUBHOCTh KOHTPOJIS;
BAJIUJTHOCTh KOHTPOJISI (COOTBETCTBHE TMPEABSABISIEMBIX 3aJlaHUl  TOMY, 4YTO
npeanoiaraerca MpoBepuTh); AU epeHlrannu0  KOHTPOJIbHO-U3MEPUTETHHBIX

MaTepHaJioB.
@DOopMBI  KOHTPOJSI CaMOCTOSATEIHHOM paloThl: MPOCMOTP U IPOBEpKa
BBITIOJIHEHUS ~ CaMOCTOATENBHOM  paboThl  TpemojaBareiieM;  OpraHu3aIus

CaMOTIPOBEPKH, B3aMMOIIPOBEPKH BBHITIOJTHEHHOTO 3aJaHUsl B TPYIIE;, OOCYXKICHUE
PE3yIbTATOB BHITIOJIHEHHOW PaOOThI HA 3aHATHUU; MTPOBEACHHUE MUCHBMEHHOTO OMPOCa;
MPOBEICHUE YCTHOTO OMPOCa; OpraHU3alMs ¥ TMPOBEIACHUE WHINBUIYAIBHOTO
cobeceloBaHusl; OpraHU3aIls U MPOBEJECHHUE COOECeIOBaHMsI C TPYIIION.

Ne

w/n Buja yueOHO-MeTOANMYECKOr0 00ecneyeHns

1 KoHnTponbHble 3a1aHust (BapuaHThl).

2 TecToBbIE 3aMaHUS.

3. Bompocs! 1u1st caMOKOHTPOJISL 3HAHUH.

4 Tembl T0KII10B.

5 3ananus AJ NOATOTOBKU K MPOMEXYTOUYHOM aTTeCTaliy 110 AUCHUIUIINHE
' (Bompocs! k 3auety)
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8. ®oHa OLIEHOYHBIX CPEICTB VISl MPOBEJCHUN TEKYIIero KOHTPOJISl yCIeBaeMOCTH, IPOMEKYTOYHON aTTeCcTAlNU
10 UTOraM OCBOEHHUS U CIHUIINHBI

8.1. ITacopTt ¢doHIa OLIECHOYHBIX CPEICTB

KonTponupyemsle pas3uemnsl
(Tembl) TUCIUTUIMHBI

Kox 1 HauMeHoBaHHE KOMIIETEHIIUHA

NHnukaTop 10CTHIKEHNS KOMIIETCHITUH

HaunmenoBanune

OIICHOYHOI'0 CPCACTBA

OCHOBHBIE MOHATHUS U 3aKOHBI
XUMUH. [Tepuoanueckas
1. | cucrema JI.1. Menpaeneena.
CrpoeHue aToMa U CTpOEHUE
MOJIEKYJI U BEILIECTBA.

OIIK-1.

Crniocoben pemiarhb 3a/1auu,
OTHOCSIIHECS K MPO(hecCHOHATBHOM
JCSITCIBHOCTH, TMPHUMEHSS METOIbI
MOJICIIMPOBAHMSI, MATEeMaTHIECKOTO
aHallM3a, €CTeCTBCHHOHAYYHBIE W
OOIIenHKEHEPHBIC 3HAHUS

OIIK 4.

CriocoOeH TPOBOJUTHh M3MEPEHHS H
HaOmroneHusi, oOpabaTeiBaTh |
NPEICTaBIATh IKCIEPUMEHTATbHBIC
JTAaHHBIC

OIIK-1.1
0COOEHHOCTH
MaTEMATHYCCKUX,

3HaTh  TPUHIUITHATHHBIC

MOJEIMPOBAHUS
(bU3IIEeCKUX u
XUMHYECKHUX IIPOLECCOB,
MpeAHa3HAYeHHbIE  JIT  KOHKPETHBIX
TEXHOJIOTHUECKHUX MPOIIECCOB,

OIIK-1.2 YMeThb HCIIOJIB30BaTh
OCHOBHEIC 3aKOHBI JUCLMITIINH
WHXEHEPHO-MEXaHUYECKOT'0 MOTYJIS,

OIIK-1.3 YMeTh HCITOIB30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCLMITIINH, npaBuia MOCTPOEHUS
TEXHUYECKUX CXEM H UepTeKeH

OIIK-1.4 Bnangers OCHOBHBIMH
METOJaMH, HCIOJIb3YEMbIMU T€0JIOTaMU,
WHTEPIIPETAllMd JAHHBIX T€O(U3UUECKUX
HCCIIEIOBAHMH, TEXHUKO-
SKOHOMHMYECKOTO aHalu3a, HaBBIKAMHU
COCTaBJI€HUSI pabo4YMX TPOEKTOB B
COCTaBE TBOPUYECKOW KOMAH/IBI,

OIIK-1.5 Bnagers HaBBIKAMH AEJIOBOTO
B3aMMOJICHCTBHS C CEPBUCHON CiTy k0011 1
OIICHUBATh WX PEKOMEHJALUU C Y4YETOM
AKCIEPUMEHTAILHON paboThI
TEXHOJIOTHYECKOTO OT/eNa MPeTPUITHS

OIIK-4.1 3HaThb TEXHOJIOTHIO
COTIOCTABJICHUSI TIPOBEJICHUSI THUIOBBIX

UH/IMBUyaJIbHBIE
KOHTPOJIbHBIE paboTHI;
pedepar; ycTHBI omnpoc,
cobeceoBaHuE; TECT,
3a4er.




KonTposnupyemblie pazneiibt
(TeMBbI) TUCITUTUTUHBI

KOI[ 1 HAUMCHOBAHMUEC KOMIICTCHIIUHN

I/IHI[I/IKaTOP JOCTHIXKCHUSA KOMIICTCHIIUHN

HaumenoBanue

OIICHOYHOI'0 CPEACTBA

IKCIIEPUMEHTOB Ha CTaH/IaPTHOM
o0opyoBaHWM B J1a0OpaTOpud W Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMmeth oOpabaThIBaTh
pe3yJIbTaThl HAYYHO-UCCIIEIOBATENbCKOU
NeSITeTbHOCTH, WCIOJNb3ys CTaHAapTHOE
o0opyaoBaHue, MpuOOPHI U MaTEpUAIIbI,

OIIK-4.3 Bnanerts TEXHUKOU
IKCIIEPUMEHTUPOBAHUS C
MCIIOJIh30BaHUEM MMAKETOB MPOTPaAMM

XuMuueckas
TEpMOJIMHAMUKA.
XuMuueckast
XuMuyeckoe H
paBHOBECHE.

KUHETHUKA.
dazoBoe

OIIK-1.

Crniocoben pemiarhb 3a/1auu,
OTHOCSIIHECS K MPOo(hecCHOHATBHOM
JCSITCIbHOCTH, TMPUMEHSS METObI
MOJICIIMPOBAHMSI, MATEMaTHYECKOTO
aHallM3a, €CTeCTBCHHOHAYYHBIE W
OOIIenHKEHEPHBIC 3HAHUS

OIIK 4.

CrniocoOeH TPOBOIUTHh M3MEPEHHS H
HaOmroseHusi, oOpabaTeiBaTh |
NPEICTaBIATh AKCIEPUMEHTATbHBIC
JTAaHHBIC

OIIK-1.1 3HaTe NOpPUHUUIHAIBHBIE
0COOEHHOCTH MOJICTUPOBAHUS
MaTEeMaTU4YCCKHX, buznuecKux i
XAMHUYECKHUX MPOIIECCOB,
MpeAHa3HAYeHHbIE  JJII  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMmern HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JUACIUATUIMH
WHXEHEPHO-MEXaHUYECKOT0 MOJTYJIf,

OIIK-1.3 Ymern HCITOJIB30BaTh
OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
JUACIUTIINH, npaBuia MOCTPOCHUS
TEXHUUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanets OCHOBHBIMH
METOJaMH, MCMOJIb3YEMbIMU T€0JOTaMu,
WHTEPIPETAINN JTAHHBIX Te€O(PU3NIECKUX

HCCIICIOBAHMI, TEXHHUKO-
SKOHOMHYECKOI0 aHajaW3a, HaBBIKaMH
COCTaBleHUs pabo4ynx TIPOCKTOB B

COCTaBE TBOPUYECKON KOMAaH/IbI,
OIIK-1.5 BrnageTs HaBBIKAMHU JEI0BOTO
B3aUMOJICHCTBUS C CEPBUCHOMU CITY)XKO0H 1

WHIWBUYAJIbHBIC

KOHTPOJIbHBIC
pabouas
(oTaenpHBIH

pedepar;

cobeceq0BaHuE;

3a4CT.

paboThI;
TETpaIb
maTepuan);
YCTHBIM  OIIpoC,

TECT,
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KonTposnupyemblie pazneiibt
(TeMBbI) TUCITUTUTUHBI

KOI[ 1 HAUMCHOBAHMUEC KOMIICTCHIIUHN

I/IHI[I/IKaTOP JOCTHIXKCHUSA KOMIICTCHIIUHN

HaumenoBanue

OIICHOYHOI'0 CPEACTBA

OIICHUBATh UX PEKOMEHJIAIMU C yYETOM
AKCTIEPUMEHTAIBHON paboTsl
TEXHOJIOTHYECKOTO OT/ela IPEAIPUITUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUSI TPOBEJICHUS TUIOBBIX
JKCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHuu B JabopaTopuu U Ha
MIPOU3BO/ICTRBE,

OIIK-4.2 YmeTh o0OpabaTbIBaTh
pe3ysbTaThl HAy4YHO-HUCCIIEI0BATEIbCKON
JEeSATeIbHOCTH, HCIIONB3YysS CTaHIApPTHOE
obopyoBaHue, TPUOOPHI U MaTEPUAITHI,

OIIK-4.3 Bnaners TEXHHUKOH
AKCIIEPUMEHTHPOBAHUS C
WCIOJIb30BaHNEM MTAKETOB MPOTPaAMM

OOmue cBOWMCTBa pacTBOPOB.
I[I/ICHGpCHBIe U KOJJIOUJHBIC
CHUCTEMBI. PacTtBOpBI
HEDJIEKTPOIUTOB u
AIIEKTPOJIUTOB.

OIIK-1.

Crnocoben pemiarth 3a/1a4u,
OTHOCSIIHECS K MPO(hecCHOHATBHOM
NeSITEIbHOCTH, TMPHUMEHSS METOMbI
MOJICIIMPOBAHMS, MATEeMaTHIECKOTO
aHajn3a, €CTECTBEHHOHAyYHblE H
OOIIEeHKEHEPHBIE 3HAHUS

OIIK 4.

Crioco6eH mpoBOANUTH U3MEPEHUS U
HaOmrofieHusi, oOpabaThiBaTh |
NPECTaBIATh IKCIEPUMEHTAIbHBIC
JTAHHBIC

OIIK-1.1 3Hate NOPUHIUIIHAIIBHBIC
0COOEHHOCTH MOJICITUPOBAHUS
MaTeMaTHYECKHX, (bU3UIECKUX H
XAMHYECKHUX MPOIIECCOB,
MpeAHa3HAaYeHHbIE  JI1  KOHKPETHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB,

OIIK-1.2 Ymern HCITOJIB30BaTh
OCHOBHEIC 3aKOHBI TACIUATUINH
WH)XEHEPHO-MEXaHUYECKOTO0 MOTYJIS,

OIIK-1.3 YMeThb HCIIOJIB30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TACIUTLIINH, npaBuIia MOCTPOEHUS
TEXHUYECKUX CXEM M UYepPTEKEH

OIIK-14 Bnaners OCHOBHBIMH
METOJaMH, HCIOJIb3YEMBIMH T€0JOTaMH,
WHTEPIIPETAIMA JTAHHBIX TeO(U3HMUECKUX
HCCIICJOBAHMIA, TEXHUKO-

WHIWBUYAJIbHBIC

KOHTPOJIbHBIC
pabouas
(oTaenpHBIH

pedepar;

cobeceq0BaHuE;

3a4CT.

paboThI;
TETpaIb
MmaTepuan);
YCTHBIM  OIIpoOC,

TECT,
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KonTposnupyemblie pazneiibt
(TeMBbI) TUCITUTUTUHBI

KOI[ 1 HAUMCHOBAHMUEC KOMIICTCHIIUHN

I/IHI[I/IKaTOP JOCTHIXKCHUSA KOMIICTCHIIUHN

HaumenoBanue

OIICHOYHOI'0 CPEACTBA

SKOHOMHUYECKOTO AaHaliu3a, HaBBIKAMH
COCTaBJeHUS] pabo4YMX TMPOEKTOB B
COCTaBE TBOPUYECKON KOMaH/bI,

OIIK-1.5 Bnagets HaBBIKAaMHU JEJI0OBOIO
B3aMMOJICHCTBHS C CEPBUCHOMN CiTyk00ii 1
OLICHHUBATh UX PEKOMEHJIAIMU C yYeTOM
9KCIIEPUMEHTAIbHON paboThI
TEXHOJOTMYECKOI0 OT/IeNa MPEeANPUITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUS IPOBEJIEHUS THUIOBBIX
JKCIEPUMEHTOB Ha CTaH/IaPTHOM
o0opyoBaHWM B JIAOOpaTOpuu W Ha
MIPOU3BOJICTBE,

OIIK-4.2 YMmeth oOpabaThIBaTh
pe3yabTaThl HAYy4YHO-UCCIEI0BATEIbCKON
JEeSITeIbHOCTH, MHCIIONBb3Yys CTaHJIapTHOE
o0opyaoBaHue, puOOPHI U MaTEpUAIIbI,

OIIK-4.3 Bnanerts TEXHUKOU
3KCIIEPUMEHTUPOBAHUSA C
MCI0JIb30BaHUEM IAKETOB MPOTrpamMm

OKHCIIMTENIHLHO-
BOCCTAHOBUTEJIBHBIC PEAKIINH
H 3IEKTPOXUMUYECKHE
MIPOIIECCHI.

OIIK-1.

CrocobeH pemarh 3aJa4H,
OTHOCSIIHECS K MPoheCCHOHATHLHOM
JICATCIIBHOCTH, TPUMEHSS METOJIbI
MOJICTTUPOBAHUS, MATEMaTUYECKOTO
aHaJl3a, eCTeCTBCHHOHAYYHBIC H
OOIEeNH)KEHEPHBIE 3HAHUS

OIIK 4.

CrniocoOeH mpoBOIUTH M3MEPEHHS U
HaOmroZIeHUsI,  00pabaThiBaTh |
MPEJICTABIATh JKCIIEPUMEHTAIILHBIC
JTAHHBIE

OIIK-1.1 3HaTe NOpPUHUUIHUAIBHBIE
0COOEHHOCTH MOJICITMPOBAHUS
MaTeMaTUYECKUX, buznuecKux i1
XAMHUYECKHUX MPOIIECCOB,
MpelHa3HaYeHHbIE I  KOHKPETHBIX
TEXHOJIOTHYECKHUX MPOIIECCOB,

OIIK-1.2 YMmern HCITOIB30BaTh
OCHOBHEIE 3aKOHBI JUACIUATUIMH
WHXCHEPHO-MEXaHHUECKOTO MOJTYJIs,

OIIK-1.3 Ymern HCITOJIB30BaTh
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JACIUTIINH, npaBuia MTOCTPOSHUS

WHIAUBUAYAJIbHBIC

KOHTp OJIBHBIC
pabouas
(oTnenpHBIM

pedepar;

cobeceoBaHuE;

3a4CT.

paboTHI;
TeTpaab
MaTepuan);
YCTHBIM  OIIpOC,

TECT,
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KonTposnupyemblie pazneiibt
(TeMBbI) TUCITUTUTUHBI

KOI[ 1 HAUMCHOBAHMUEC KOMIICTCHIIUHN

I/IHI[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIIUHN

HaumenoBanue
OLICHOYHOTO CPEJICTBA

TEXHUUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanets OCHOBHBIMH
METOJaMH, MCIOJIb3YEMbIMU T€0JOTaMU,
UHTEPIIPETallMi JAAHHBIX T'e0(U3UYECKUX
HCCIICIOBAHMI, TEXHUKO-
SKOHOMHUYECKOTO aHajiu3a, HaBbIKaMH
COCTaBleHUs pabodynx TPOEKTOB B
COCTaBE TBOPUYECKON KOMAaH/bI,

OIIK-1.5 Bnanets HaBbIKAMU JIEJIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOMU CITyXKO00H 1
OLICHMBATh UX PEKOMEHJALUU C YYETOM
AKCTIEPUMEHTAIBHON paboTsl
TEXHOJIOTMYECKOTO OT/ENa MPEIPUITUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COMOCTABJICHUSI TPOBEICHHUSI TUIOBBIX
JKCIIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHud B JabopaTopuu U Ha
IIPOU3BO/ICTRBE,

OIIK-4.2 YmeTh o0OpabaTbIBaTh
pe3yNbTaThl HAy4YHO-HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, HCIOJIb3Ysl CTaHJIapPTHOE
obopyoBaHue, IpUOOPHI U MaTEPUAITHI,

OIIK-4.3 Brnaners TEXHUKOU
AKCIIEPUMEHTHPOBAHUS C
WCII0JIb30BAHUEM MMAKETOB NPOrPaMM
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Jdranbl (opMHpoBaHUs KoMIeTeHuui B mnpouecce ocBoenusi OIIOII
MIPSIMO CBSI3aHBI C MECTOM JIMCIMIUIMH B 00pa30BaTeIbHON MTporpamme. Kaxkpiii sTar
dbopMupoBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCcs OMNPEACIICHHbIMU 3HAHUSIMH,
YMEHMUSIMA U HaBblKaMU W (WIM) OMNBITOM MOpO(PECCHOHATBHON AESTEIbHOCTH,
KOTOpBIE OIICHMBAKOTCA B MPOILECCEe TEKYIIEro KOHTPOJISI  YCIIEBAEMOCTH,
MPOMEKYTOUHON aTTeCTAlMU MO AUCHUILIMHE (MIPAKTHUKE) U B MPOIIECCE HUTOTOBOM
aTTECTAIUU.

Hucuunnuaa « XuMus» SIBIISIETCA Ha4aJbHBIM 3TAlOM KOMIUIEKCA JUCUIUIUINH,
B XOJI€ M3YYEHHUS KOTOPBIX Yy CTylneHTOB (opmupyrorcs xomnereHimu OIIK-1 u
OIIK-4.

®opmupoBanue kommnereHuuu OIIK-1 HaumHaeTcs ¢ M3yYeHUS IUCIUILIAH
«Marematuka», «Pusnka», U OPOAOJHKACTCS MPU OCBOCHUH IUCUMIUIMH «XHUMUA
Hedptn u razay, «Teopernueckas mexaHuka», «COMPOTUBICHUE MATEPUATIOBY.
3aBepmaerca (HOPMUPOBAHUE yKA3aHHOW KOMIIETCHIIMM TP TMOATOTOBKE W ClIayu
«l'ocymapcTBeHHass WTOroBas aTrTecTalys: MOATOTOBKAa K cJade W caaya
rOCyIapCTBEHHOTO 3K3aMEHAY.

®opmupoBanue komnereHuuu OIIK-4 HaumHaercs ¢ M3ydeHUs OUCLUIIIMHBI
«Duznkay, U NPOJOJDKACTCS MPU OCBOEHUU AUCHUILIMH «XUMHUS HePTH U Tazay,
«Teopetnueckass mexanuka», «CONpPOTUBICHUE MaTepuayioBy, «Merponorus,
CTaHJapTU3aluss W cepTuduranus», «IJICKTPOTEXHUKA U  DJICKTPOHUKAY,
«Tennorexnuka». 3aBepuiaeTcss (HOPMUPOBAHME YKA3aHHONW KOMIIETEHLIUU TpU
MOATOTOBKE M chauu «l'ocymapcTBeHHass WTOroBasl aTTECTALUS: BBIIOJIHEHUE H
3aIllMTa BBITYCKHOM KBaTU()UKAITMOHHON PabOThI.

Urorosast omenka cdopmupoBanHoctn kommerennuii OIIK-1, OIIK-4
ONPEAENSAETCS B IEPUOJ MOJATOTOBKM MU CIAYU IOCYJapCTBEHHOTO DK3aMEHA.

B npouecce usy4eHusi AMCHUILUIMHBI, KOMIIETEHIIUU Tak:xke GopmMupyroTCst
MO3TAIHO.

OcHoBHbiMU 3Tanamu  popmupoBanuss OIIK-1, OIIK-4 npu wu3zyyeHuu
mucuuminabl - B1.JI(M).B.17  «XuMmus» sBasieTcsl MOCIEIOBATEIBHOES U3y4YCHUE
COJIEpP>KaTeNIbHO CBSI3aHHBIX MEXY COO0W TeM yueOHBIX 3aHsATUl. M3yueHue Kaxaon
TeMbl TpeAroJiaraeT OBJAJCHUE CTyJACHTAaMU HEOOXOJUMBIMU JECKPUITOPAMHU
(cocTraBistomMUMHU) KOMIIETeHIMU. J[Ji1  oneHku ypoBHS CHOPMHUPOBAHHOCTU
KOMIIETEHIMA B MPOLECCE M3YUYEHUs] AUCHUILUIMHBI MPEIYyCMOTPEHO MPOBEICHUE
TEKYLIEro KOHTPOJS YCIEBAaEMOCTH [0 TemaMm (pasleiaMm) JUCUUIUIUHBL U
MIPOMEKYTOUYHOM aTTECTALMU MO TUCIUIUIMHE — 3a4ET.



8.2. KonTposbHbIe 3aJaHUsl M MATepPUAJIbI, HEOOXOAUMBbIE [JISI OLEHKH
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapPaKTEePU3YIOLIUX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIMI B MpoLecce OCBOEHHUs 00pa3oBaTeIbHOM
MPOrpamMMbl

8.2.1. KonTposbHble BOmpochl mo Temam (pa3gejam)  JA

omnpoca/codece0BAHUA HA 3AHATUAX

Tewma (pazaen) Bomnpocsr
1. Pemenue 3amady 1O NPUMEHEHHIO
OCHOBHBIX 3aKOHOB (ompenenenue

KOJIMYECTBAa BEIIECTBA YEpe3 MOJIAPHYIO
Maccy M MOJSIpHBIM ~ 00BEeM,  3aKOH
SKBUBAJICHTOB, pacyeT IO XUMHYCCKUM
dbopmynam, M0 XUMUIECKUM YPABHEHUSIM).

2. OmnpeneneHue cocTaBa slipa aToMma,
COCTABJICHUE DJICKTPOHHON (POPMYIIBI aToma.
KBanToBbIe uncina.

3. OO0ObsicHEeHHE CBS3U MEX Ty

1. OcHOBHBIC IIOHSATHSA M 3aKOHBl XHMHH. | IOJOKEHHMEM  djaemMeHTa B IICO  m
[lepuomnueckas cuctema J[.M. Menzaeneesa. | 3JeKTPOHHOM KOHPHUTypallMel ero aTOMOB.

CrpoeHue aromMa M CTPOCHHME MOJIEKYl U 4. CpaBHEHHE CTENEHU MPOSBICHUS

BEIECTBA. METAJUTUYECKUX u HEMETAJUTUYECKUX
CBOJCTB.

3. Ilepronnueckas 3aBUCUMOCTb

BEJIMYMH OHHEPruil HOHU3ALUU, JHEPrHH

CpOJICTBA CpOJICTBA K ANEKTPOHY,

AIIEKTPOOTPHULIATEIIEHOCTH.

6. OnmnpeneneHue TUMA XUMHYECKOH
CBSI3M, M300pa)XEHHE CXEMBbI MEPEKPHIBAHUS
aTOMHBIX ~ opOuTaleli ®  ompeneneHue

reOMeTpUHr MOJICKYJTBI C y4eTOM
rUOpUIM3AIMH AaTOMHBIX OpOUTAJICH.
1. Pacuert N3MEHEHUH

TEPMOIUHAMUYCCKUX (DYHKIUHA COCTOSIHHS
(@aTamenuu AH, sHTpomuu AS, cBOOOmHOMN
sHeprun [mbbca AG). DKcnepuMeHTaIbHOE
onpeneneHue TermioBoro adpdekra (AH),
METOIMKA OIpeeNeHus, J1adoparopHOe U
MPOM3BOJICTBEHHOE 000PY/IOBaHHUE.

2. Ormpenenenue 9K30- W

2. XuMmuyeckas TEPMOIMHAMUKA. | SJHIOTEPMHUECKOTO XapakTepa peakiuu II0
XuMudeckasi KWHeTHKa. XuMudeckoe U (asoBoe | BenmunHe AH.

paBHOBECHE. 3. IIporHo3upoBaHue BO3MOXKHOCTH

CaMOTIPOM3BOJILHOTO TIPOTCKAHUS PEAKITUU TI0
BenuuHe AG.

4. Cocrasiienue KHUHETHYECKOTO
ypaBHEHUS XUMHUYECKOM peakiuu,
BBIYHCIICHHS 110 KHHETUYECKOMY YPaBHECHHUIO
JIeHCTBUS Macc (3aBUCUMOCTH CKOPOCTH OT
KOHIICHTpAIIMK PEareHToB) W 10 ¢opmye
Bant-Todda (3aBUCHMOCTH CKOPOCTH  OT
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Tewma (pazaen)

Bomnpocsl

TEeMITepaTyphI).

5. Omnpenenenue HaIlpaBICHUS
CMEIICHHUS XHUMHUYECKOTO pPaBHOBECHS MpH
M3MEHEHUHU BHEIIHUX YCJIOBUN HAa OCHOBAaHUH
npunnuna Jle-llarense.

6. CocraBieHME  BBIpAXEHHUS  JUId
KOHCTaHTBI paBHOBeECHS. Pacuer
PABHOBECHBIX M HCXOAHBIX KOHICHTpAIUn
BEIIECTB, pacueT pPaBHOBECHOTO COCTaBa
pEaKIMOHHON CMECH.

3. O6mue cBoiicTBa pacTBopoB. [lucnepcHeie
" KOJIJIOUTHBIE CHCTEMBI. PactBops!
HEJIEKTPOJIUTOB U JIEKTPOIUTOB.

1. Pacuer u mepecyeT KOHIICHTPALUH
pacTBOpoB (MaccoBasi, OObEMHAss U MOJbHAS

JOJI, MOJIAIpHaA u HOpMaJibHas
KOHIICHTpaluu, MOJISJIBHOCTD, TI/ITp).
:‘)KCHCpI/IMeHTaJ'ILHOG OIIPCACIICHUC

KOHIICHTPAIIMH PAaCTBOPOB JTa0OPATOPHBIMH
METOJaMH.

2. DNeKTpONUTBl UM  HEDJIEKTPOJIMTHI.
Omnpenenenue xapakrepa dJIEKTPOJIUTA 1O €ro
cuie (CWIbHBIE, CpeTHUE U Ci1albIe).

3. CocraBineHue  BbIpaXEHUA A
KOHCTaHTBI JTUCCOIIHAITTT cinaboro
ANIEKTPOJINTA, pEIIeHUuEe 3aJad Ha pacyer
KOHCTaHT W CTETICHU JTUCCOIMAIINU 10 3aKOHY
pa3basnenus OcTBaibia.

4. CocraBieHHEe HOHHO-MOJIEKYJSPHBIX
ypaBHEHUH peakiuii B pacTBope (MOHHO-
oOMeHHOe B3aNUMOJIECTBHUS MEXIY
pacTBOpamu 3JIEKTPOJIUTOB, THAPOIU3 U JIP.).

5. Pacuer pH pacTtBOpoB CHIIBHBIX U
c1a0bIxX AIIEKTPOJIUTOB c y4EeTOM
JTUCCOLIUAITTT u TUAPOIIH3A.
DkcrepuMeHTanpHoe  ompeaeneHue  pH
METOJaMH BU3YaJIbHOW KOJIOPHUMETPUU U TIPH
nomoinu pH/monomepa.

4. OKUCIINTEITFHO-BOCCTAHOBUTEIBbHEIE
PCaKMU U JICKTPOXUMHUYCCKHUEC ITPOLICCCHI.

1. OmnpeneneHue CTENEHU OKHUCICHHS
aTOMOB B COCIMHCHHHM W TPOTHO3HPOBAHUE
OKHUCJIUTETHHO-BOCCTAHOBHUTEIHHBIX CBOWMCTB
COCIMHECHUI B 3aBHUCHUMOCTH OT CTEICHHU
OKHCIICHUS ~ aroMOB  (BBICIIAs, HH3IIAs,

POMEKYTOYHAS ).

2. CocraBienue AJIEKTPOHHBIX
YpaBHEHUH  MPOIECCOB  OKHUCICHUS |
BOCCTaHOBIICHHS, paccTaHOBKa

k03()PHUIIMEHTOB B ypaBHEHUH OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBbHOM pe€aKkurun METOAOM
AIIEKTPOHHOTO OamaHca u METOJIOM
MOy pEaAKIUM.

3. [Iporuo3upoBanue MOBEJCHUS
METAJVIOB B AIEKTPOXUMHUYECKOW CUCTEME MO
X TOJOKEHHIO B TalNUIE CTaHAAPTHBIX
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Tewma (pazaen) Bomnpocsl

AIIEKTPOJHBIX TOTEHIHAJIOB.
4. CocraBienue AIIEKTPOHHBIX
ypaBHEHUH aHOJIHOTO U KaroJHOIo
NPOIIECCOB, TMPOMCXOIAIINX TpU  paboTe
XMMHUYECKOTO  HUCTOYHHMKA  TOKa,  IIpHU
KOHTaKTHOM JJIEKTPOXUMHYECKON KOPPO3HH,
IOpU  DJIEKTPOJU3€ BOAHBIX PacTBOPOB U
3amuch  o0miero  pabodero  ypaBHEHHSI.
XUMHUECKUH 3KCIIEPUMEHT 10 IMPOBEACHUIO
ANIEKTPOJIM3a B JA0OPATOPHBIX YCJIOBHUSX,
omInYMe 0OOPYHOBaHMS AJS AIEKTPOJIM3HBIX
YCTaHOBOK B ITPOU3BOACTBEHHBIX YCIOBUSX.

5. CocraBieHue dIEKTPOXUMHUYECKON
CXEMbl TaJIbBAaHUYECKOTO 3JIEMEHTa, pacyer
ANEKTPOIHBIX TMOTEHLHAIOB IO YpPaBHEHHIO
Hepucra n snexrpoasmwkymeil cuibsl (3/1C)
rajJbBAaHUYECKOTO IEMEHTA.

6. Pacuer macc (ans razoB - 0OBEMOB)
BEIIIECTB, BBIICJAIONIMXCS HA JJIEKTPOAAX B
Ipolecce EKTPoiIn3a 1o 3akoHy Papajes.

IIkana oneHUBAHUS OTBETOB HA BONPOCHI

[IIkana olleHUBaHUS Kputepuu onieHuBaHus
OO6yuaromuiicst TIy00KO M COZIEPKaTeIbHO PACKPBIBACT OTBET Ha
«OTIUIHOY KOKIBIA TEOPETUYECKUH BOIMPOC, HE JOMyCTHB OmMOOK. OTBeT

HOCHUT Pa3BEPHYTHIM U MCUEPIIBIBAIOIINM XapaKTep.

OOyuaronuiicss B 1IeJIOM PAacKpBIBAET TEOPETUYECKHUE BOMPOCHI,
«Xopouio» OJTHAKO OTBET XOTS Obl Ha OJMH U3 HUX HE HOCUT Pa3BEpHYTOrO U
HCYEPIBIBAIOIIETO XapaKTepa.

OOyyaromuiics B IEJIOM PacKpbIBae€T TEOPETHUECKHUE BOIPOCHI U
JOMyCKaeT psAd  HETOYHOCTeH, (parMeHTapHO  pacKpbIBaeT
COJIep’)KaHUE TEOPETUUYECKHX BOMPOCOB WM HX PaCKpbIBaeT
COJIEPKATENIbHO, HO I0NTyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«Y IOBJIETB OPHUTCIIBHO»

((Hey,HOBJ'IeTBOpI/ITeJ'ILHO O6yqarom1/1171051 HE 3HaCT OTBCTOB Ha IIOCTaBJICHHBIC
» TCOPCTUICCKHEC BONIPOCHI.

8.2.2. Tembl a1 noKIa10B (pedepaToB)

1. AncopOeHThl W MOHHBIE OOMEHHUKH B MPOIECCAX OYHCTKH MPHUPOIHBIX H
CTOYHBIX BOJ.
2. OCHOBBI KPUCTAJUIOXUMHYECKOTO JU3aiHa.
. CBEpXKHUCIIOTHI U CBEPXOCHOBAHMUSI.
. KoopimHaninoHHbIE COEIUHEHUSI B COBPEMEHHOW aHATUTUYECKOM MPAKTHUKE.
. KoopimHalinoHHbIE COEIUHEHUS B )KUBBIX OPraHU3MaXx.
. Heoprannueckue 6rmomaTtepuaisbl.
. Hanomarepuansl Ha OCHOBE yriaepoaa.
. XUMHUSI B UHTEPECAX YCTONYMBOTO PA3BUTHS, UJTU «3€JICHASD XUMMUSL.
. NoHHBIE KUJIKOCTH — HOBBIM KJIACC SKOJIOTUYECKHA YUCTHIX PACTBOPUTEIIEH.

O 003N D &~ W
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10. dynnepensl: METOAbI OMYUYEHUs], OUUCTKA, Chepbl MPUMEHEHUS.

11. Yrieponnbsie HAaHOTPYOKH: TOIyYEHHUE U CBOMCTBA.

12. BO3MOXHOCTH ¥ NIEPCIIEKTUBBI KOMIIBIOTEPHOW XUMHH.

13. 305b-renp METOABI MOTYYEHUS HEOPTAHUYECKUX HAHOMATEPHUAIIOB.

14. TwOpunHble MaTepuasbl U KOMIIO3UTHI HAa OCHOBE HEOPraHUYECKHUX
COCJIMHEHUMN.

15. Coenunenust BHeApeHUs B TpauT: ModyyeHue, CBOMCTBA, IPUMEHEHHE.

16. I'padnexc — Marepuaqm Ha OCHOBE JUCIEPCHOrO TpaduTa: TEXHOJOTHS,
CBOMCTBa, IPUMEHEHUE.

17. YrnepoaHble BOJIOKHA — XUMUYECKHUE PUHIIUIBI OJyYEHUs, TPUMEHEHHUE.

18. CuHTeTMyeckMe€ W HaHOAJIMa3bl: TOJyYE€HHE, CBOWCTBA, Chepsl
IPUMEHEHUS.

19. Xumusi moIMMEpHBIX MPOBOJHUKOB U AUIICKTPUKOB.

20. [IpuMeHeHUE HERTEKTPOIUTOB B TEXHUKE.

21. XMMHUYECKHUM SKCIIEPUMEHT KaK METOJ HAyYHOI'O MIO3HAHHS.
22. KoMnplOTEPHOE MOJIETMPOBAHNUE KAK YaCTh XUMHUYECKOI'O dKCIIEPUMEHTA.

Ixana oueHUBaHUA

[ITkana oneHUBaHUA Kputepuu oneHuBanust
OOyuatomuiicss TTyOOKO W COJEPKATEIbHO PACKPBIBAET TEMY
«OTIIYHO» JOKJIana, HE JOMyCTHB OmHOOK. OTBET HOCHT pa3BEpHYTHIH U

HCUEPIBIBAIOIINHI XapaKTep.

OOyuyaromuiicsi B IIEJIOM pPAacKphIBACT TEMY IOKJIaaa, OJHAKO
«Xopomuio» OTBET XOTS Obl Ha OJWH M3 HUX HE HOCHUT pa3BEPHYTOrO U
HCUYEPIIBIBAIOIIETO XapaKTepa.

OOyyaromuiics B I€JIOM PacKpbIBAaeT TEMY J0KJIA/1a U JOMYCKAeT
Pl HETOYHOCTEH, (parMeHTapHO pacKpbhIBaeT COJEepKaHUE
TEOPETUYECKUX BOMPOCOB MM MX PACKPBIBAET COAEPKATEIBHO, HO
JOIyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«y,Z[OBJ'IeTB OPHUTECIBHO»

«HeynoBiaeTBOpUTENBEHO
»

OOyuaromuiicsi He BJIaieeT BEHIOPaAHHOM TeMOon

8.2.3. OueHo4YHbIE CPeCTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcuManbHOE YHCIIO HECTIAPEHHBIX AJIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISET. .
a)7; 6)3; B)4; 1)6.

2. DnexTpoHHas KOHPUTyparysi OCHOBHOTO COCTOSIHUS BaJICHTHOTO HEPTETHUECKOTO
yposHs 3d°4s’ cooTBETCTBYET HOHY...

a) Ni*"; 6) Cr*"; B) Mn™; r) Fe™'.

3. Hucmo HEUTPOHOB COBNAJAET C YHACIIOM IPOTOHOB B SIIPE aTOMa U30TOIIA. ..

a) 126C; 6) 199]?_“; B) 3115P; F) 23111\121.

4. DnemeHT, 00pa3yoUid KUCIOTY ¢ XuMuueckon gopmynoit H20s, Haxonurtces B

IJIJAaBHOW MOATPYTIIE rpymsl [ICO.
a)lV; 6) VI; B) V; 1) VIL
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5. B psany H,Si05 — H;PO4 — H,SO, cuna xucior ...

a) yobIiBaeT; 0) U3MEHSETCS MEPUOJUIYCCKU; B) BO3PACTAET; T) HE U3MEHSCTCS.

6. /I mpOCTHIX BEIIECTB XapaKTEPHBI CIEAYIOIKE TUIIBI XUMUYECKOU CBA3H. ..

a) MOHHAas U MeTajuinyeckas; ©O) KOBaJICHTHAs HEMOJISIpHAS M METAJUIMYecKas; B)
KOBAJICHTHAs HETMOJIIPHAsI U MIOHHAS; T) KOBAJICHTHAS MOJIIpHAsl U METAJUTMYECKasl.

7. B y351ax KpUCTAJUIMYECKOM PELIETKN HUTPaTa HaTpUsi HAXOATCH ...

a) arombl Na, N u O; 6) wonsl Na* u NO;; B) arombel Na u mMojiekyiasl NO,; 1)
Mosekysbl NaNOs.

8. KUCIOTHBIMH SIBISIFOTCSI THIPOKCHUIBL. ..

a) cepol (VI); 6) omosa (IV); B) xenesa (III); r) kanus (I).

9. Kucnotoi, koTopast He 00pa3yeT KUCIBIX COJIEH, SIBISETCA. ..

a) oprodocdopHas; 0) XJIOPOBOJAOPOHAS;, B) CEpHAs; T) CEPHHUCTAS.

10. dns maxoxaeHus AS©os peakuun 2C,Hyry + 5050 = 4COsr + 2H,O04 crienyer
BOCITOJIB30BATHCSI POPMYJION ...

a) AS®s = AS Of (COz(r)) + AS of (HzO()K)) - AS Of (Csz(r)) -AS ?/ (Oz(r));

0) AS9s = 45% (COxn) + 25°% (H2Op0) - 28°% (C:Ha) - 55% (Oa);

B) AS®9s = 45°% (COxy) + 25°% (H2Op) - 25°% (CoHaw);

T) AS®9s = 4AS°% (COxr) + 2AS8°% (H2Op) - 2AS8°% (CoHygy) -

11. Jdua nonmydenus 1132 x/Ix tenmna mo peakuuu 2NOg + Oz <> 2NOyp
(AH°=-566 x[]x/M011b) HECOOXOAMMO 3aTPaTUTh _ JIuTpa(oB) KUCIOPOJA.

a) 5,6; 0) 11,2; B)44.,8; 1)22,4.

12. TemnepaTypHbIii KOA)PUIIMEHT CKOPOCTH PEAKIUHA XUMUYECKON pEeaKiuu paBeH
2. ITpu oxnaxnaenuu cucteMbl oT 100 10 80 °C ckopocTh peakiuu

a) yMeHbIaercs B 4 pasza; 0) yBenmu4yMBaeTCs B 2 pas3a; B) yBeTUUHBAETCS B 4 pasa;
') HE U3MEHSIETCA.

13. VYcinoBueM mnpoTekaHusi MNPSAMOM peakUuu NPU TOCTOSHHBIX JIaBICHUU U
TeMIeparype sIBIseTCs ...

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

14. ComtacHO ypaBHEHHIO TOMOT€HHOM XuMuueckor peakuuu 2HJqy < How + T,
A:H°<0, nist cMelieHusl paBHOBECHS B CTOPOHY MPOIYKTOB PEAKIIUU HEOOXOIUMO ...
a) CHM3UTh Temneparypy; O) A00aBUTHb Karajau3arop; B) J0OAaBUTh BOJAOPOI; T)
YBEJIUYUTh TEMIIEPATYPY.

15. CnabbIMU AIEKTPOIUTAMU SBISIOTCA ...

a) H.SO; ; 6) CsOH; B) H.SO4; 1) CrCls.

16. Hambompiiee Ymciao HOHOB oOpasyeTcs MNpH JUCCONMand 1 MOJNb COJIH,
uMerorer Gopmyamy ...

a) (NH4);POs;  06)Na,CO;; B)Fex(SO4)s; 1)Ca(HCOs),.

17. Ecin 0ocMOTHYECKOE AaBieHue pactBopa 4,6 T He snexrpomura B 400 cM® BoAbI
npu temneparype 25°C cocrasiser 619 klla, To mMomsipHas Macca pacTBOPEHHOIO
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BEILIECTBA paBHA r/monb. (OTBET yKa3aTh C TOYHOCTBIO JI0 LIEJIOro yucia, R=
8,31 Ixx/momnb-K).

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

18. YpaBuenne nm = CRT, xapakrepusyroiiee 3aBUCUMOCTh OCMOTHYECKOTO JABIICHUS
OT KOHIIEHTPALIMKM PACTBOPA HEIIEKTPOIUTA U TEMIIEPATYPbI, HA3bIBAETCS 3aKOHOM ...
a) Bant-Todda; 6) Menneneera-Knaitnepona; B) boitns —Mapuotra; 1) Jlebas-
XIOKKEJA.

19. YpaBHeHue peakluu, NPAKTUYECKA OCYLIECTBUMOW B BOJHOM PacTBOpPE, UMEET
BU/T

a) CuSO; + 2KOH = K,S0O4 + Cu(OH);,

6) NaNO; + HCI = NaCl + HNO;

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

r) Fex(SO4); + 6HNO; = 2Fe(NOs3); + 3H,SOs,

20. PacTtBop rugpokcuaa autusi umeet pH=12. Konuenrpaius ocHOBaHUS B pacTBOPE
npu 100 % nucconmanuu paBHa MOJIB/I.

a) 0,005; ©6)0,01; B)O0,1; r)0,001.

21. [ns wupeanbHbIX pa30aBiICHHBIX pACTBOPOB BEJIMYMHA KOHUEHTpAalMU B
ypaBaenun pH=— IgCH" BbIpaxaercsi B ...

a) %; 0) MOJB/T; B) MOJB/MI; T) I/II.

22. B BOIHOM pacTBOPE THAPOJIN3Y HE MOJABEPraeTcs COib .. ..

a) NaNOs; 0) K;Si05; B) AICI3; 1) NaNO..

23. Kakoe coenuHenue nonydaercs: npu rugponuse Na;PO, o nepBoit cTyneHu:

a) H;PO,; 06) NaH,PO,; B) NaOHPO4; 1) Na,HPO..

24. B pactBope cepHOMl KuUCIOTBI o0beMoM 0,5 1 m koHneHtpanuer 0,1 Moib/n
COLEP)KUTCS T pacTBOPEHHOIO BEILECTBA.

a)49; 6)9,8; B)98; 1)4.9.

25. JIns mpuroroBnenus 500 r pacTBopa ¢ MaccoBol jgonei cynbdara xamus 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTb B T BOJBI.

a) 400; 6) 50; B) 475; T1)450.

26. [ns nmpuroroBieHus 520 r ¢ MOJSUIBHON KOHIEHTpanuer 1 MoJb/Kr pacTBopa
NaOH TtpeOyercst T paCTBOPEHHOTO BEIIECTRA.

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

27. BemiecTBO, Ha MOBEPXHOCTH KOTOPOIO MPOUCXOJUT M3MEHEHHE KOHIIEHTpalluu
JPYTrOro BEIIeCTBA HA3BIBACTCA ....

a) 9JIEKTPOJIUTOM; 0) amcopOEeHTOM; B) aJicopOEepoOM; T) AIMYJIBIaTOPOM.

28. Kakas w3  OpHUBENEHHBIX  pEaKUMMl  SBISAETCS  OKUCIUTEIbHOIO-
BOCCTAHOBUTEIBHOMN?

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

6) CaCO; + 2HCI = CaCl, + H,O + COx;
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B) 2Ca+ O, =2CaO0;

r) CaO + CO, = CaCOs;

n) CaO + SO; = CaSO..

29. Kakoe W3  yKa3aHHBIX  COCIMHEHUM  NPOSABISIET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTH 3@ CUET aTOMOB yTiiepoja?

a) CO;6) CH4 B) Ho,COs; 1) COy; 1) CaCoOs.

30. B xakoM u3 MpoueccoB MPOUCXOIUT BOCCTAHOBIICHUE?

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

r) NH; - N,; 1) N,O — HNO..

31. VYkaxure nporecc OKUCICHUS

a) H.SO; — S;

0) S — H.S;

B) SO, — H,SOy4;

r) SO; — H,SOy;

n) H,SO; — SO..

32. CocraBbT€ ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIMU METOJAOM
anexktpoHHoro 6ananca: HCl + KMnO,; — CI, + MnCl, + KCI + H,O

U YKaXHUTe crexuomeTpuueckuil koagduuuent H,O.

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

33. Ilpu paboTe Kakoro rajJbBaHUYECKOI0 AJE€MEHTA MPOTEKAIOT MPOIECCHI:
Cd’—2e¢ =Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSO,|| CusO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | H2SO4 | Cu;

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

1) Cd | Cd(NOs), || AgNOs | Ag.

34. Kako# MeTa1 Helb3s MOIYYUTh JIEKTPOIU30M BOJAHOIO PACTBOPA COITH?

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

35. [Ipu »35eKTpONM3€ BOJHOTO PacTBOpa COJIM HA AJIEKTPOJAX BBIACISIOTCA
BOJOPOJ U KHCIIOpo. PacTBop Kakoil coiu mojiBepraeTcs 3JEeKTpoIn3y?

a) NaCl; 6) CaBr,; B) NaClOs; r) CuSOs; 1) CuCl,.

36. Kakoli u3 mepeyuciaeHHbIX HIKE METAJIOB MOXXET OBbITh HCIOJIb30BaH B
KaueCcTBE KaTOJHOTO MOKPHITUS HA MEIHOM U3AeIun?

a) Sn; 0) Fe; B) Zn; r) Ni; n) Ag.

37. Kakas yactuiia o6pa3yeTcsi Ha KaTOAHBIX y4acTKaX MPU KOHTAKTHON KOPPO3HH
Pb u Ag B xucnoi cpene?

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

38. Ykaxxute npoJlyKT KOPpO3HH OLIMHKOBAHHOTO KEJie3a B CPeJie CONSTHON KUCIIOTHI.
a) Fe(OH),; 6)ZnCl,; B) FeCls; 1) Cly; 1) FeCl.
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39. Vxkaxwure npoaykt peaknuu Cu + H,SO, pa3z6. —
a) CuSO4; ©0) CuS; B) peaknus "He uaet; 1) H,; 1) SOs.

40. B DIEKTpOXMMHUYECKOM psAy HAOpsDKEHWM CJIEBA HAIPaBO  METAJUIbI
pacnojiararoTcsa
a) M0 YMEHBIIICHUIO JIEKTPOIHOTO MOTEHIINAJIA;
0) MO yBETUYEHUIO BOCCTAHOBUTEIILHBIX CBOWCTB;
B) [0 YMEHBIIIEHUIO OKUCIUTEIbHBIX CBONCTB;
I') 10 YMEHBIIICHUIO BOCCTAHOBUTEIBHBIX CBOMCTB;
1) TIO YBEJIMUCHHUIO aTOMHON MacCCHl.
Kurou Kk Tecram:
Ne
No . . | Ne . Ne .
[IpaBunpHbl | Bon | IIpaBunbHBIN [IpaBuiBHBIN [IpaBuBHBIN
BOITPOC BOII BOIIPOC
OTBET poc OTBET OTBET OTBET

a N poca a

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 hi|

7 0 17 r 27 0 37 hi§

8 a 18 a 28 B 38 0

9 0 19 a 29 a 39 B

10 B 20 0 30 B 40 r

IlIkaJia oleHUBAHMS Pe3yJIbTATOB TECTUPOBAHMS

% BepHBIX pelieHnil (0TBETOB) [lIxana oneHUBaHUS
85-100 OTJIMYHO
70 - 84 XOpOLIO
50- 69 YIOBJIETBOPUTEIBHO
0-49 HEYJOBJIETBOPUTEIBHO

8.2.4 NnpuBuayajbHbIe 321aHUs (3aIaHUS HA
CaMOCTOAITEJIbHYI0 padoTy)

[Ipumep 3apanuii npuBeneH Huwxe. [oaHBIA COOPHUK MAaTepUanoOB MPEACTABISIET

OTACJIBHOC U3JaHUC.

Nel

PaccunraiiTe: a) MaccoByl0 JOJI0 PacTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO
KOHLEHTPAIMIO; B) MOJSIPHYIO KOHILIEHTpalWIO SKBHUBaJleHTa; Tr) TuTp. Ilo
MOJIYYEHHBIM JIaHHBIM MPOBEAUTE XUMHUYECKHI 3IKCIEPUMEHT: MOIYYUTE PACTBOP

32



HY’>KHOM KOHILEHTpPAllMd M MPOBEPHTE KOHIICHTPAIMIO PACTBOPA XHUMHUYECKUMH
METOJaMHU IIPHU MOMOIIM apEOMETPa WJIM TUTPOBAHUS.

Bapuant | PactBopeHHoe BemiectBo | O0bem
BO/IbI, MJI
dopmya Macca, r
1 H;PO, 18 282
No2

Jlns mpuBEICHHBIX B TaOJHWIlE AJIEMEHTOB: a) HM300pa3utTe Tpadudecku (C
MOMOIIFI0 KBAHTOBBIX SYEEK) SJECKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMaJIbHOM U
BO30Y>KJICHHOM COCTOSIHUU; 0) COCTaBhTE JEKTPOHHBIC (hOPMYJIBI ISl HOPMAJIBHOTO
1 BO30YKJICHHOTO COCTOSTHUS; B) 3aITUIIINTE HAOOP KBAHTOBBIX YHCEI JJISl BaJICHTHBIX
ANEKTPOHOB (B HOPMaJIbHOM U BO30YXJICHHOM COCTOSIHUM); T) C TOMOIIBIO
AIEKTPOHHON (POPMYJIBI OMUIIUTE MECTOMOJIOKEHUE 3JIEMEHTa B MEPHUOIUYECKOM
cuctemMe (mepuoi, TPYIIA, MOATPYMIA) W TPEACKAKUTE TJABHBIE XHUMHYECCKUE
CBOMCTBa (METAJJT WJIM HEMETa/lll, CTENeHH OKHUCJICHHS, (OpPMYJbI M XapakTep
OKCHJIOB M THIPOKCHJIOB).

Bapuant DJjieMeHT
I II
1 Na P
Ne3

Onpenenure XxapakTep XUMUYECKON CBS3M MEXKIY aTOMaMHu B MOJIEKYyJaX, THI
ruOpuau3auud  opOUTaneld UEHTPAJIbHOIO aToMa, HalWuuyhe G©- U T-CBS3EH.
N300pa3ute cxemy MepeKpbiBaHUs OpOUTaNedl W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYL.

Bapuant MouJiexyaa

I 1l
1 AlCl; | CLO

Ne4

Ha ocHOBaHMM cTaHIApPTHBIX 3HTANBNUNA 00pazoBaHust AH /s U aOCOIIOTHBIX
SHTponHuil S°29s BEIIECTB ompenenute: a) TernoBod 3dhdext AHC, u3MeHeHue
sHTponuu AS° 1 u3meHeHue cBo6o1HOM sHepruun ['nd6ca AG® XUMHUUECKOUN peakiiui,
CAENANTE BBIBOJ O TEPMOJAMHAMUYECKON BEPOSTHOCTU IMPOTEKAHUS PEaKUUU IpU
CTaHJApPTHBIX YCJOBUSX; 0) Temmeparypy, MpU KOTOPOH CHUCTEMa HAaXOJMUTCS B
cocTostHUM xumudeckoro paBHoBecus (AG=0). PacyeTsl npoBecTH MO ypaBHEHUSAM
peakuuii, NpuBEJCHHBIM B TaOJIHIIE.

Bapuant YpaBHeHue peakuuu
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1 CO + HzO(m):C02 + Hz

Ne5
Brruucnure: KOHCTaHTY paBHOBECHsS OOpaTHMOW pEakiid, HUCXOIHBIE H
pPaBHOBECHBIE KOHIIEHTPAIIMN KOMIIOHEHTOB B CHCTEMaX (BETWYMHBI, KOTOPHIC HYKHO
BBIYHCIINTH, 0003HAYCHHI B TAOJIHUIIE Yepe3 X).

Bapuant YpaBHeHue peakuuu Kp PaBHOBecHBIC Hcxonnbie
KOHLEHTPAIUH, KOHLICHTPALMH,
MOJIb/J1 MOJIB/JI
[SO2] = 0,04 _
1 250, + 0, < 2S0; X [0:] = 0,06 cg(sg;): o
[SO;]=0,02 SO
Ne6

Onpenenure CTENEHb JUCCONMAIMM ¢, KOHCTAHTY JUCCOMMAMHN Ky,
KOHIIEHTpaIuio HOHOB Bogopojaa [H'] m ruapokcua-uono [OH | (BenuuuHbI,
KOTOPBIE HY>KHO OTPECINTh, 0003HaUYCHBI uepe3 x (p=1r1/mi)).

Konuentpanust + [OH ],
Bapuant | BemecTBo pacTBopa a Kuee [H], moap/a| =
1,7 -
1 CH;COOH 0,5M X 107 x -
Ne7

Hanumwvre ypaBHEHHMs peakuuid THAPOIU3a B MOJIEKYJISIPHOM W HOHHO-
MOJIEKYJIsipHOM opme. Paccumraiite pH u KOHIEHTpAIIUIO HUCXOTHON COJU (Cucx) C
Y4YETOM THUJIPOJIM3a IO NMEPBOM CTYyNEHU (BEIMYMHBI, KOTOPbIE HY)KHO ONPENEIIUTD,
0003Ha4YEHBI Yepes3 X).

Bapuant YpaBHeHue peakuuu pH Cucx, MOJIB/T
K,CO; + H,O — 11 X
1 Ml’lClz + HzO —> - -
A1C13 + N32CO3 + HzO — - -
Ne8

Onpenenure MOJEKYJISIPHYIO MAacCy HERJIEKTPOIUTAa, MAcCy pPacTBOPEHHOTO
BEII[ECTBA M PACTBOPUTENS, TEMIIEpATyphl KPUCTAJUIM3AIMU U KUIIEHUS PACTBOPOB
(BEJIMUMHBI, KOTOPBIE HYKHO OTPE/IETUTh 0003HAYEHBI Yepe3 X).

Mouaekyast
PacTBope Ha;’ Macca Macca ¢ tp ¢ tiun
Bapu HHOE PactBopn P BElEC | pacTBOpH g pacTB H pacTB
macca M pacTBopHu pacTBopHu
aHT BellecTB TeJlb TBa TeJsl My, o opa, o opa,
BelllecTBa, Teas, °C ° Teas, °C o
0 m, I r C C
/M0JIb
1 ? OeH301 X 0,512 100 5,5 5,29 - -
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Ne9
Paccuuraiite 00I1IyI0 KECTKOCTh BOJBI (MOJIB/JT), COAEpKalleil yKa3aHHBIE
comyu. CIrutaHUpyHTe SKCIEPUMEHT IO YCTAaHOBJIICHHIO JKECTKOCTH BOJBI H €€
YMSITUEHHSI peareHTHbIM METOJIOM U METOJ0M KaTUOHUPOBAHUS.

Bapuant Cosmm Macchl pacTBOPEHHBIX coJIel O0BbeM BOABI

1 | Ca(HCO;)., Mg(HCOs), CaCl, 16,20; 2,92; 11,10 mr 0,15 1

NelO
MeToioM HOHHO-3JIEKTPOHHOTO OanaHca COCTaBbTE YPABHEHUE U YKAXKHUTE
OKHCIIUTENb U BOCCTaHOBUTEIND B NaHHOW OBP. Onpenenute, B KaKOM HalpaBiI€HUU
MOWIET TMpoIecC TMpH 3aJaHHBIX B Ta0nuie 3HaueHusx pH u  MomspHBIX
KOHIIEHTPAILIUAX BEIIECTB.

KonuenrTpanust Bemecrs,
MOJIb/JI

KMnO, - 0,001
FeSO,— 107
MIISO4 — 0,1
Fez(SO4)3 - 0,005

Bapuant IIpouecc pH

1 KMnO, + FeSO, + H,SO, — 5

Nell
Hamumure cxempl KAaTOZHOTO W aHOJHOTO TIPOIECCOB TIPH DJIEKTPOIIU3E
pacTBOpa CONM C MHEPTHBIMU JJIEKTpoAamMu. Paccumraiite maccy (mis raza — oobem
TIPY H.Y.) BBIJIEJISAIONIETOCS Ha KaTO/Ie BEIIECTBA MIPH 3aJaHHBIX YCIOBHUSX.

Bapu- Coab Cuna Bpems
AHT TOoKa, A
1 Na,SO, 6 1,5 q
Nel2

CocTaBbTe CXEMy TaJbBaHMUECKOIO DJJIEMEHTa M3 JIByX IIOJYydJIEMEHTOB,
HaMMIIUTEe ypaBHEHHE TOKooOpa3zyromieil peakuuu, paccuntaiire 1C u u3MeHeHue
cBoOo1HOM 3Heprun 'n66ca AG it COCTaBJIEHHOIO raJlbBAHUUYECKOTO 3JIEMEHTA.

Bapuant KoHuenTpauusi KATHOHOB
110J1Y3JIEMEHTOB, MOJIb/JI
NepBoro BTOPOI0
1 Zn/Zn* Ag/Ag'
0,01 0,02

Nel3
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JIBa MeTania HaxoIATCS B KOHTAKTe APYyT ¢ apyrom. Kakoi u3 MeramioB Oyaer
KOPpPOJHUPOBATh NPU MONAJAHUU HMX B 3JIEKTPOJIUTHYECKH MPOBOJAIIYIO Cpeay?
CocraBbTe CXeMy KOPPO3MOHHOTO raIbBAHUYECKOIO PJIEMEHTA U YPABHEHUS PEaKIuu
AHOJHOTO OKHCJIEHUS M KaTOAHOTO BOCCTAHOBJICHMUS.

Bapuant | KonrakTupyromme Cpena
MeTaJLIbI 3J1eKTPOJIHNTA
1 Fe, Ag Bnaxxub1i
BO31IYX

Ixana oueHUBaHUA

[ITxana oneHUBaHUA Kputepuu onieHuBanus

BHITIOTHEHBI BCE  3aJlaHUs  KOHTPOJBHOW  paboThl; paborta
BBINIOJIHEHA B CPOK, O(OpMIICHHE, CTPYKTypa U CTHJIb PabOThI

«OTINYHO»
00pa3IoBbie; padoTa BBIMOJHEHA CAMOCTOSATEIBHO, MPUCYTCTBYIOT
cOOCTBEHHBIE 0000IIEHNS, 3aKIFOUYEHHS U BLIBOJIEIL.
TEOpETUYECKas 9aCTh M PaCYeThl KOHTPOJIHHOW PaOOTHI BBHITIOTHEHBI
C HE3HAYUTENbHBIMH 3aMEUaHUsIMH; paboTa BBIMIOJIHEHA B CPOK, B
«Xopormo» oopMIIEHUH, CTPYKType W CTHJIE MPOEKTa HET TPyObIX OIIMOOK;

pa60Ta BBITIOJIHCHA CAMOCTOATCIIbHO, ITPUCYTCTBYIOT COOCTBEHHEIE
O606HI€HI/I$I, 3aKJIIOYCHHUA W BBIBOABI; IPABUJIBHBIC OTBETHI HAa BCC
BOIIPOCHI C ITOMOIIBIO ITPCIIOAABATECIIA ITPH 3aIUTC pa6OTLI.

BHITMIOJIHEHHBIE ~ 3aJaHWsi ~ KOHTPOJIBHOH  pabOTBl  WUMEIOT
3HAYMTENbHBIE 3aMeydaHus; paboTa BBINOJHEHA C HapyIICHUEM
rpaduka, B OQOpMIEHHH, CTPYKType MU CTUiEe paboThl €cTh
HEIOCTAaTKU; paboTa BBINOJHEHA CAMOCTOSTENbHO, NMPUCYTCTBYIOT
coOCTBEHHbIE 0000IIEHNS; OTBETHI HE HA BCE BOIIPOCHI IIPHU 3allIUTE

«Y IOBIETBOPUTEIILHO

paboThI

3a1aHUus B KOHTpOJ’IBHOﬁ pa60Te BBITIOJTHEHBI HE ITOJIHOCTBKO HJIN
«HeynoBneTBOpUTENHHO HEMPaBWILHO; OTCYTCTBYIOT WIH CHENAHbl HEMPABUIILHBIE BHIBOIBI
» u  o0o0menus; odopmieHue pabOTel HE  COOTBETCTBYET

TpeGOBaHI/I}IM; HCT OTBCTOB Ha BOIIPOCEHI IIPH 3aIIUTC pa6OTLI.

8.2.5. Tembl 115l CAMOCTOSATEJIbHOM PadOTHI CTYIEHTOB

TeMbl 1J151 CAMOCTOATEILHOM PA00ThHI:

1. DeKTpOHHOE CTPOEHHE ATOMA U CUCTEMATUKA XUMUYECKUX 3JIEMEHTOB.

2. KsantoBomexanuyeckass mozenb artoma. lIpunuun Ilaynu u mnpaBuio
XyHpa.

3. CTpoeHHre MHOTO3JEKTPOHHBIX aTOMOB.

4. Xwumunueckass cBs3b. (OCHOBHBIE THUIBI U XAPAKTEPUCTUKHU  CBS3H.
KoBaneHTHas u HOHHAsA CBA3U.

5. 'mOGpuau3anusi, BUIbl, F€OMETPUS MOJIEKY.

6. KoMIuiekcHbIe COEAUHEHUSL.

7. OCHOBHBIE BHABI B3aUMOAECUCTBUA MOJICKYd. CHIIBI MEXMOJEKYJISPHOTO
B3auMoJieicTBUA. Bogopoanas cBa3b. J[OHOPHO-aKLIENTOPHOE B3aMMOACHCTBUE
MOJIEKY!I.

8. KommiekcHble coequHeHus. KOMIUIEKChI, KOMILIEKCOOOpa3oBaTeH,
JUTaHAbL, 3apsig U KOOPIUHAIIMOHHOE YHUCIIO KOMILIEKCOB.
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9. Xvmus BelecTBa B KOHJIEHCUPOBAHHOM COCTOSIHMHM. XUMUYECKOE CTPOECHUE
TBEpAOro Tena. AMophHOE COCTOSIHUE BEIIECTRA.

10. Kpucramuiel. Kpucranmnmyeckue pemerku. XMMHUYECKas CBSI3b B TBEPIBIX
Tenax.

11. MeTtannuueckas CBA3b U METAJLIBI.

12. XumMunueckas CBs3b B MOJIYNPOBOJIHUKAX U TUAJICKTPHUKAX.

13. Xwumuueckoe paBHOBECHME B TETEPOreHHBIX cucremax. Pa3oBoe
paBHoBecue. [IpaBuiio ¢as.

14. TloepxHoctHble siBlieHUs. CopOiusa. AJACOpPOLIMOHHOE pPaBHOBECHE.
['eTeporeHHbIE JUCIIEPCHBIE CUCTEMBI.

15. AccomuupoBaHHbIE M HEACCOLIMMPOBAHHBIE BJIEKTPOJUTHL. (CBOMCTBA
PacTBOPOB ACCOLMUPOBAHHBIX IEKTPOIUTOB. AKTUBHOCTD.

16. OcobeHHOCTH BOJBI KAK PaCTBOPUTEINSI. DIEKTPOIUTHYECKAS AUCCOIUAIIHS
BOJIbI

17. CranmapTHBIA BOJOPOAHBIN JIEKTPO U BOJOPOJHAS [IKajla MNOTEHIIUAJIOB.

18. [ToreHuuanel  METaJUIMYECKUX, ra3oBblXx U OKUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX 3JIEKTPOIOB.

19. MoHcenekTUBHBIE AJIEKTPOAbl W CEHCOphl. MeMOpaHbl M MeMOpaHHBIH
MOTEHIHAI

20. Koppo3ust moj neficTBueM OTy>KIat0IINX TOKOB.

21. Meroabl 3amUTBl OT KOPPO3HWM: JIETUPOBAHUE, DSIIEKTPOXUMHYECKAS
3aINTA, 3aIIUTHBIE TOKPBITHSI.

22. I3aMeHeHne CBOMCTB KOPPO3UOHHOM cpejibl. UHrHOUTOPHI KOppOo3uu

23. DIEeKTpOJIU3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJIAMHU

24, DIEKTPOXUMHUYECKHUE SHEPrOyCTaHOBKH. DNEeKTPOXUMUYECKUE
npeoOpa3oBaTeIn, KOHICHCATOPHI.

25. DnekTtpoxuMuueckas oOpabOTKa METaIOB.  DJIEKTPOXUMHUYECKHE
MOKPBITHSL.

26. OpraHnyeckue MOJMMEpPHBIE MaTEpUANIBI. METObI OJIyYEHNS TIOJIUMEPOB,
MOJINMEPHU3ALIMS, TOTUKOHACHCAITHS.

27. CtpoeHue U CBOMCTBA MoJuMepoB. [I[pumeHenune noamMepos.

28. ®a3oBeie paBHOBECHS. J(narpaMma cOCTOSHUS BOJBI.

29. llennsie peakuun. POTOXUMUYECKHUE PEAKIIUN

30. Komtougnele cucTeMbl. JIMCIEpCHOCTh W JAUCHEPCHBIE  CHCTEMBI.
Knaccuduxanus 1uCiepCHBIX CUCTEM.

Ikaaa oueHNBaHUA

IIIxana oneHnBaHUA Kpurepuu onieHuBanus

OO6yuatomuiics TIyO0KO U COJIep>KaTeIbHO PACKPBIBAET TEMY
«OTanuHO» CaMOCTOSITENIbHON pabOThI, HE JOMYCTUB OMIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M MCUEPIBIBAIOLINN XapaKTED.

OOyuaromuiicst B IIEJIOM PaCKPBIBAET TEMY CaMOCTOSITETHLHOM
«Xopouio» paboThL, OTHAKO OTBET XOTS Obl HA OAMH U3 HUX HE HOCUT

Pa3BEPHYTOTO M UCUEPIIBIBAIOIIETO XapaKTepa.
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OOyuaronuiicsi B IIeJIOM PacKpPBIBAET TEMY CaMOCTOSATEIIbHON
paboThI U JOMYCKAET sl HETOYHOCTEH, (PparMEeHTapHO PaCKphIBAET
COJIEp’KaHUE TEOPETUYECKUX BOIIPOCOB WM UX PACKPHIBAET
COJIEpPKATENBHO, HO JIOITyCKasl 3HAYUTEIbHbIE HETOYHOCTH.

«Y IOBIIETBOPUTEIILHO»

OOyJarommiicss He BiaieeT BHIOPAHHOM TEMON CaMOCTOSTEIIbHON

«HeynoBneTBOpUTETHHO»
paboTsl

8.2.6. NuauBuayajbHble 3aJaHUSl [JIs1  BbINOJHEHHUSI PaCYeTHO-
rpaguyeckoi padoThl, KypcoBoii padoThl (IIPOEKTA)

PI'P, KP u KII no mucuumiune «Xumus» paboudeld mporpaMMod U y4eOHBIM
TUTAHOM HE TIPETyCMOTPEHBI.

8.2.7. TemaTuka 1es10B0il UTPbI

1. [Ipobnemuass curyarusi «lloaroroBka d3ieKTponHWTa Il  CBUHIIOBO-
KHCIIOTHOTO aKKyMyJaTopa». Heo0XoIuMo MpUTOTOBHTH PACTBOP CEPHOU KHUCIOTHI
3aJlaHHOM  KOHIIEHTpaluu (MO0  3aJaHui0  M[penojaBaTens) U3 Oosee
KOHIIEHTPUPOBAHHOTO pacTBopa. [[sl 3TOro HyXHO BBIOJTHUTH COOTBETCTBYIOIINE
pacydeTsl, MPUTOTOBUTH PACTBOP, MOJB3YSICh XUMUUYECKON MOCYAOW M pearcHTaMH B
COOTBETCTBHH C IIPaBUJIaMH, IPOBEPUTH PE3yIbTAT METOJAOM apEOMETPHH, TIPUMCHSISA
CTIPaBOYHYIO JIUTEPATYPY.

2. [Ipo6nemnuas curyanus «Cobepu XUT: monydeHne 3MeKTpUIECKON SJHEPTUn
OpyU MOMOIIM XHWMHYECKOIO0 HCTOYHMKA TOKa». M3 mpeasioKeHHbIX CpelcTB
(xuMHuecKkas mocyza, peareHTbl) coOpaTh paOOTalOIMN TaJIbBAHUYECKUN 3JIEMEHT,
onpeaenutb ero JJIC, paccuutars Teopernueckoe 3HaueHue IJIC, moib3ysach
CIPABOYHOM JIUTEPATYpPOil, COCTABUTH CXEMY I'aJIbBAHUYECKOT'O 3JIEMEHTA.

IIkaJia oneHUBaHUA

[Ixana oueHUBaHUA Kpurepuu onieHuBanus

«OTanyHO» OOyuaromuiicsi TIIyOOKO M COJAEpP)KATEIbHO PACKPBIBACT TEMY
JIETIOBOW UTPBI, HE TOMYCTUB OMUOOK. OTBET HOCUT Pa3BEPHYTHII
Y UCUEPNBIBAIOIINN XapaKTep.

«Xopouio» OOyuaronuiics B LEJIOM pPACKpPBIBAET TEMY JEJIOBOM UIpBHI,
OJTHAKO OTBET XOTs Obl Ha OJIMH U3 HUX HE HOCUT Pa3BEPHYTOTO U
HCYEPIBIBAIOIIETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO» OOyyaromuiics B 1LI€JIOM pacKpbIBa€T TEMY JE€JIOBOM WIpbl U
JOMyCKAaeT pAd HETOYHOCTEH, (parMeHTapHO pPaCKpPBIBAET
COJIEpKaHNE BOIPOCOB WJIM UX PACKPBIBAET COJAEPIKATEIBHO, HO
JIOITyCKasi 3HAYUTEJIbHbIE HETOYHOCTH.

«HeynoBi1eTBOPUTEIBLHON OO0yuaromuiicst He BJIaJieeT BHIOPAHHOW TEMOM JIEJTOBOM UTPBI
8.2.8. OHEHOYHBIE CPEACTBA IMPOMEKYTOYHOI'O
KOHTPOJIA
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Bonpocsel (3aganust) aJs IK3aMeHa:

1. CoBpeMEHHOE TMPEACTABICHHE O CTPOEHUM aToma. JIBOMCTBEHHas mpupoaa
AIEKTPOHA.

2. ®dusnueckas HMHTEpPHpETalsi KBAHTOBBIX uuces (n, 1, m;, m;) 3HEpPreTMUecKux
YPOBHEHU JIEKTPOHOB B aTOME.

3. Pacnpenenenune nsnektpoHoB B aromax. [lpunuun I[laynu (orpanuuenue 1o
pacrnpesiesieHrI0 3JIeKTPOHOB Ha opbutansx). IlpaBuno KieukoBckoro (mpuHIMM
HauMeHblned sHepruu). IlpaBuno Xynaa (0 mMOpsiAKE 3aroNHEHHS CBOOOIHBIX
opOuTaneit).

4. DOnextpoHHbie GOpMyJbl aTOMOB. PacmonokeHue  3JeMeHToB ¢ s-, p-, d-, f-
OpOUTAISIMH DJIEKTPOHOB B TIEPUOUIECKOM TaOIHIIE.

5. CoBpemenHast (HopMyIHpOBKa MEPUOANYECKOro 3aKoHa. [lepuonnyeckas cucrema
J.N. Menneneena (epuojipl, Tpynibl, MOATPYIIIbI).

6. OCHOBHBIE CBOMCTBA aTOMOB (aTOMHBII paanycC, SJHEPrUsl HOHU3AIUH, CPOJICTBO K
AIEKTPOHY, SJIEKTPOOTPULATENBHOCTD). [leproIuYHOCTh CBOKCTB aTOMOB.

7. Metaimiet 1 HeMetaiuibl B [ICDO. KucimoTHO-OCHOBHBIE W OKUCIUTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupoga cuin xumMuyeckoro B3aumonaencTsus. OOpa3oBaHre KOBAJICHTHOW CBS3H.
[TonspHas 1 HEMOJspHAsA KOBAJIEHTHAs CBA3b. J{UMOJBbHBI MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBAJICHTHOM CBS3M (JJIMHA CBSA3HU, DHEPrUsl CBSI3U, HACHIIIAEMOCTh U
HAIPaBJICHHOCTD CBSI3M).

10. CriocoObl TiepeKphIBaHUSI 3JIEKTPOHHBIX OOJAKOB MpU OOpa3oBaHUU G- U T-
cBsizeil. KparHble xumudeckue cBa3u. [ mbpuansaius aToMHBIX OpOUTAIICH.

11. MonHass cBsI3b M €€ CBOWMCTBa (HEHACHIIIAEMOCTb M HEHAMNPABICHHOCTD).
HoHHbIE KPUCTAINTUYECKUE CTPYKTYPBI.

12. JIOHOpHO-aKIENTOPHBIA MEXaHW3M  OOpa30BaHUS  KOBAJICHTHOW  CBSI3W.
BonxopoaHas cBs3b.

13. Merannel 1 UIX MECTO B IEPUOJNYECKON cHucTeme. MeTtammueckas CBs3b.

14. Onranpnusa. Buasl XuMHYeCcKHUX peakiuid 1o  TemioBoMmy  dddekTy.
KonunuecTBeHHast XapakTepucTrKa TeII0BOro 3 dekTa.

15. Dutponus, e€ U3MEHEHUSI B XUMUYECKUX ITporieccax. Il 3akoH TepMOAMHAMHUKMY.
16. CobOonnas »Heprusi ['mbbca kak KpUTepud CaMOIPOU3BOJIBHOTO MPOTEKAHUS
peakiuii. JHTATBIUIUHBIA U SHTPOMUNUHBIN (PAaKTOPBHI.

17. Cxopoctb XuMUYeCKOW peakuuu. DakTopbl, BIUAIONIME HA CKOPOCTh
XUMHUYECKON peakinu (KOHIICHTpaIlus, TeEMIIepaTypa, MPUCYTCTBUE KaTallu3aTOPOB).
18. 3akon nerictBust Macc. KoHCTaHTa CKOPOCTH peaKInu.

19. DOHeprus akTuBaUus U €€ BIUSHUAE HA CKOPOCTh XUMUYECKOTO ITpoLIecca.

20. Ilonstme o katanuse. Buabsl kaTanu3atopoB (TOMOTEHHBIE U TE€TEPOTEHHEBIE).
M3MeHeHne SHEPTrUH aKTUBALIMU XUMUYECKOW PEaKLUHU MTPU KaTalu3e.

21. XuMmuyeckoe paBHOBECHME B OOpaTHMbIX peakiusix. KoHCTaHTa XMMHUYECKOTO
PaBHOBECHSL.

22. CMelleHre XMMUYECKOTO0 PaBHOBECHS MO BO3ACHCTBMEM BHEIIHHUX (PAKTOPOB.
ITpunnun Jle-I1larense.

23.00ume mnoHATUs O pactBopax. CrocoObl BBIpaXEHUS COCTaBa PacTBOPOB.
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PacTBOpUMOCTB BEIIECTB B BOJE.

24.DNEeKTPONUTHYECKAsT JTUCCOITMAIIMS KHUCJIOT, IeJloYeid W CcojJiell B  BOJHBIX
pactBopax. Crenens aucconuanuu. CUIbHBIE U CJIA0bIE AIEKTPOJIUTHI.
25.00eKTponuTHYeCKass auccounanuss Bonabl. VOHHOE TpPOWM3BENEHUE  BOJBI.
Bonoponubiii mokaszatenb U €ro 3HAYEHUS B KHCIIOW, HEUTPAJIbHOW W IIEJIOYHOU
cpene.

26.1'naponn3 BOAHBIX pacTBOPOB cosieil. KoHCTaHTa U cTeneHb ruApoIn3a.
27.1loHsiTHE O KOJJIOMIHBIX pacTBOpax. [IoBepXHOCTHBIE SABJICHMUS.

28.Peakiiuu OKUCIEHUS W BOCCTAHOBIICHHS. CTENEHb OKHUCIEHUS XUMHUYECKHUX
aneMeHTOB. OKHCIHUTENIbHbIE W  BOCCTAHOBUTEIIBHBIE CBOWCTBA aTOMOB B
3aBUCUMOCTH OT CTEIIEHU UX OKUCJIEHUS. TUIINYHbBIE OKUCIUTENIN U BOCCTAHOBUTEH.
29.01eKTpOXMMUYECKUE SIBJICHUS Ha TPAHUIIE METAl - PACTBOP. DJNEKTPOAHBIC
MOTEHIUANIBI METAJJIOB. Psii MeTanioB MO BENIMYMHE CTAHJAPTHOTO 3JIEKTPOHOIO
MOTEHIIHATIA.

30. XMMHUYECKUE OCHOBBI JCUCTBHS TaJbBAHUYECKHUX DJIJIEMEHTOB. YCTPOWCTBO U
paboTa MeIHO-IIMHKOBOIO 3JieMeHTa (3yeMenTa Jlanuans-Axkoon).

31.PoJib XUMHUYECKOTO SKCIIEPUMEHTA MPU OTKPHITUM XUMUYECKUX UCTOYHUKOB TOKA.
O6opynoBaHue s oyudeHus dyeMenTa Jlanusnsa-Axoou.

32.IlonsiTue 00 AMeKTpoau3€e. AHOAHBIE U KATOAHBIE MPOLIECCHI TPH DJIEKTPOIIU3E.
33.0neKkTponn3 paciuiaBOB M BOJHBIX pacTBOpoB coseil. HMcnonb3oBaHue
pPacCTBOPUMBIX  DJIEKTPOAOB TMpU PAPUHUPOBAHMM METAIJIOB UM  HAHECEHHUH
raJlbBAHUYECKUX TTOKPBITHH.

34.TexHonorus TPOBEICHUS DJJIEKTpOiH3a B JabOpaTOpuM M Ha MPOU3BOCTBE.
["asibBaHOIIIACTHKA U TAJIbBAHOCTETUSI.

35.Xumuyeckass ~ CyUIHOCTh  OCHOBHBIX  BHJIOB  KOpPpO3UH  (XMMHUYECKOM,
ANEKTPOXUMUYECKOW). OCHOBHBIE METO/IbI 3AIUTHI METAJIJIOB OT KOPPO3HH.
36.DIEeKTPOXUMHYECKUE OCHOBBI KaTOJHOM M MPOTEKTOPHOM 3aIlMThl METAJIOB OT
KOPPO3HUH.

37.1loHsiTHE O )KECTKOCTH BOJIbI, KOJIMYECTBEHHAS XapaKTEPUCTUKA YKECTKOCTH BOJBbI.
BpemeHnHas u mocTosiHHas 5KECTKOCTb BOJIBI.

38. Mertoapl yCTpaHEHMs] JKECTKOCTU. MeTonuKa TMpOBEAEHUSI JKCIIEPUMEHTA
YMSITUEHHSI BOJIbl, MCIOJB30BAHME PEAreHTHOIO METOJa U MOHHOOOMEHHUKOB IS
YMATYEHUS BOJIBI HA TPOU3BOJICTBE.

8.3. MeToanueckne MaTepuaJibl, ONpeAeJA0IHe MPoueIypPbl OleHNBAHUS
3HAHUI, YMEHHUIi, HABBIKOB U (MJIM) ONbITA JEATEJIbHOCTH, XapPaAKTEePU3YIOLIUX
Tanbl (OPMUPOBAHUA KOMIIETEHILM A

OCHOBHO# TICJIBI0 TIPOBEJICHUS TPOMEKYTOYHOW aTTECTallud  SIBIISICTCS
OTpe/IeTICHNE CTETMEeHW JOCTIDKEHHUS Ieledl 1Mo y4eOHOW IUCIUIUIMHE WU ee
paznenam. OCyIIECTBISETCS 3TO TMPOBEPKONM M OLEHKOW YPOBHS TEOPETHUYECKOM
3HAHWM, TIOJYYEHHBIX OOYYaIOIUMUCS, YMEHUS TMPUMEHITh HMX B PEIICHUU
MPAKTUYECKUX 3a7a4, CTENEHU OBIAJEHUS OOYyYarONIMMUCS TIPAKTUYECKUMU
HABBIKAMH U YMEHUSAMH B 00beMe TpeOoBaHUi paboueit mporpaMmbl 1Mo UCIUILIUHE,
a TaK)KE UX YMEHUE CaMOCTOATEIHLHO padoTaTh ¢ y4eOHOM JTUTEpaTypOH.
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Opranuzamnusi MPOBEJICHHUS IMPOMEKYTOUHOM aTTecTallid perjiaMeHTHpPOBaHA
«Ilomoxxennem 00 opraHuzanuu 00pa3oBaTEIBLHOIO Ipoliecca B (emepabHOM
TOCyJJapCTBEHHOM aBTOHOMHOM OOpa30BaTeIbHOM yUpexAcHUH «MOCKOBCKHIA
MOJINTEXHUICCKUN YHUBEPCUTET)

8.3.1. Iloka3are/in OLICHUBAHUS KOMIETCHI U HA Pa3jIMYHBIX 3TANAX HMX
(popMupoBaHUs, IOCTHKEHHE OOYYAIOIIUMUCH IUIAHUPYEMbIX pe3yJbTATOB

Oﬁy‘IeHI/Iﬂ o JTUCHHUIIJIMHE

Kon n HaumenoBanue kommnerennuu OIIK-1. Cnoco0eH pemats 3aa4u, OTHOCSIIIHECS] K
Nnpo¢ecCUOHAIbHOM 1eATEeJbHOCTH, IPUMEHSIS1 METO/IbI MOIeTMPOBAHMS, MATEMATHYECKOT0
aHAJIU3a, eCTECTBEHHOHAYYHbIE U 00IeHH:KEeHePHbIe 3HAHUS
Ortan Kpurepuu onenuBanus
(ypoBeHb
) HEYJAO0BJETBOPUTEJIbHO | YAOBJIETBOPUTEIHLHO X0po1Io OTJINYHO
OO0yuatomiuiics
OO0yuatromruiics JEMOHCTPHUPYET
. JIEMOHCTPUPYET TIOJIHOE
OO0yuaromruiics PHPY
. YaCTUYHOE COOTBETCTBHE
OGyuaromuiics JIEMOHCTPUPYET .
COOTBETCTBHE CIIEeYIOUINX 3HAHUM!
JEMOHCTPHPYET TOIHOE HETIOTHOE COOTBETCTBHE .
. CIIEeIYFOITIX 3HAHHN: OCHOBHBIE
OTCYTCTBHUE WJIH CIIEIYFOITIX 3HAHWN:
OCHOBHBIE TTOJIOKCHHUS
HEIOCTaTOYHOE OCHOBHBIE TTOJIOKEHUS .
. TTOJIOKEHHUS COBPEMEHHOH Teopuu
COOTBETCTBUE CIIEAYIOIINX COBPEMEHHOM Teopuun .
. COBPEMEHHOU Teopuu CTPOEHUS aToMa,
3HAHUN: OCHOBHBIE CTPOEHUS aToma, .
. N CTPOEHHS aToMa, XUMHUYECKOH CBSI3H,
MOJIOXKEHUS COBPEMEHHOM XUMHYECKOH CBSI3H, N
XUMHUYECKOH CBSI3H, SHEPreTUKU U
TEOpUU CTPOCHHS aTOMa, | DHEPTeTUKH U KUHETUKU
N . SHEPTEeTUKH U KHHETHKHI
XUMHUYECKOH CBSI3H, XUMHUYECKHUX PEaKIIUi,
3HATH KHUHETHKHU XUMHAYECKUX
SHEPreTUKU M KHHETHKHI XIMHUYIECKOTO N
. XUMHYECKHIX PpeaxIid,
XUMHYECKUX PeaKInii, paBHOBECHS, TEOPHH N
peaKImid, XUMHYECKOTO
XUMHYECKOTO paBHOBECHS, PacTBOpOB,
XUMHUYECKOT O paBHOBECHS], TEOPUU
TEOpUHU PACTBOPOB, JNEKTPOXVMUH, & TAKKE
paBHOBECHSI, TEOPUU pacTBOpOB,
9JIEKTPOXUMHH, a TAKXKE OCHOBHBIE COEIMHEHUS
pacTBOpOB, ANEKTPOXUMUH, &
OCHOBHBIE COEJMHEHUS JJIEMEHTOB, UX
ANEKTPOXUMHUH, & TaK)ke OCHOBHBIE
JJIEMEHTOB, UX KJIacCU(GUKAIIIO U
TaKXe OCHOBHBIE COEIMHEHUS
KJIacCU(UKAIHIO U XUMHUYECKHE
COCIMHEHUS 3JIEMEHTOB, X
XUMHWYECKHE PEBPAICHHS MIpEBpAICHHS
AIIEMEHTOB, UX KITaCCU(DUKAIUIO
KI1acCU(UKAIIIO U XUMHYECKHE
XUMHUYECKHE MIpEeBPALLECHUS
MIpEeBPALLECHUS
OOyyaronmuiicss He yMeeT OO0yuaromuiics OO0yuaromnuiics OO0yJatommiics
WM B HEJJOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
CTETICHH YMEET HETOJIHOE COOTBETCTBUE YaCTHUYHOE TOJIHOE
BBITIONTHSATH: ONPENETATh CIEeNYIONINX YMEHUMN: COOTBETCTBHUE COOTBETCTBUE
XMMHYECKHE CBOMCTBA OIIPEIEIATh CIEAYIONIMX YMEHUN: | CIEeAyIOIIUX YMEHUMN:
yMeThb 3JIEMEHTOB U MX XUMHYECKHE CBOWCTBA OTIpeneNsTh OTIpeNieNiTh
COCIMHEHUH 110 AIIEMEHTOB H UX XUMHYECKHE XUMHYECKHE
nonoxennto B [1CH, nx COEJIUHEHUH TI0 CBOMCTBA JIEMEHTOB | CBOMCTBa 3JIEMEHTOB
BJIMSIHUE HA CUCTEMY, nosioxkeHuto B [ICD, uX | ¥ UX COEAMHEHUN MO | M UX COSOUHEHHH MO
HATIPABJICHUE XUMHUYCCKIX BIIMSIHUE Ha CUCTEMY, nonoxennto B [ICI, | monoxenwuto B [ICI,
B3aNMO/ICHCTBHA, HalpaBJIeHHE UX BIHUSHHUE HA UX BIHUSHHUE HA
KHCIIOTHO-OCHOBHOM XUMHUYECKHUX CUCTEMY, CUCTEMY,
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XapakTep Cpepl,
BO3MOJKHBIE TIOOOYHEIE
TpoIiecChl (KOPPO3NOHHBIC
W JIp.) U IIPECKa3bIBaTh UX
BJIMSIHHE Ha
TEXHOJOTUYECKUN
MPOIIECC, OKPYIKAIOLTYIO
CpeIy U 4YellOBeKa,
TpeJIaraTb CrioCOOBI
3alIUTHI OT HUX, & TAKXKE
MIPUTOTABIUBATH PACTBOPEI
HY)KHOW KOHIICHTPAIIUU 1
OTIPEJIETIATH €€ JII0OBIM
JIOCTYIIHBIM METOJIOM
(TUTpOBaHME, C TOMOILBIO
apeoMeTpa v T.I.),
n3MepATb pH BogHBIX
PacTBOPOB IEKTPOIUTOB

B3aMMOJCHCTBUM,
KHCJIOTHO-OCHOBHOM
XapakTep Cpensbl,
BO3MOJKHBIE TIOOOYHBIE
TIPOIICCCHI
(KOppO3UOHHBIC U JIp.) U
Mpe/ICKa3bIBaTh UX
BJIMSIHHUEC Ha
TEXHOJOTHYECKUN
MIPOIIECC, OKPYKAIOIITYTO
Cpely ¥ 4elloBeKa,
MpeUIaraTh CIroco0bl
3aIIUTH OT HUX, &
TaKXKe MPUTOTABINBATH
PacTBOPBI HYKHOU
KOHIIEHTPALIUU U
ONPEIENATD €€ JIIOObIM
JIOCTYITHBIM METO/IOM
(TuTpoBaHme, C
MTOMOIIIBIO apEOMEeTpa U
T.J1.), ©3MepsTh pH
BOJIHBIX PaCTBOPOB
IEKTPOJIUTOB

HalpaBJIeHUE
XUMHUYECKUX
B3aMMOJICHCTBUH,
KHCJIOTHO-OCHOBHOM
XapaxTep Cpespl,
BO3MOJKHBIE
MOOOYHBIE TIPOIIECCHI
(KOppO3UOHHBIC U
Ip.) "
Mpe/ICKa3bIBaTh UX
BIUSTHUE HA
TEXHOJIOTHYECKUN
mporecc,
OKPY’KaIOIIYIO Cpeay
1 YeIIOBEKa,
TpeJyIarath CIIoCOOBI
3alUTHI OT HUX, a
TaKxe
MIPUTOTABJIUBATD
PacTBOpBI HY>KHOHI
KOHIICHTPALIUHU
OTIpENIeIIATH €
TMOOBIM TOCTYITHBIM
METOJIOM
(TuTpoBanue, ¢
TIOMOIIBIO apeoMeTpa
U T.1.), u3Mepsth pH
BOJIHBIX PACTBOPOB

HarpaBJieHUE
XUMHUYECKUX
B3aUMOJICHCTBUH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpesl,
BO3MOJKHBIE
MOOOYHBIE TPOTIECCHI
(KOppO3UOHHBIC U
Ip.) 1
MpeCKa3bIBaTh UX
BITUSTHUE HA
TEXHOJIOTHYECKUN
npouecc,
OKPY’KaIOILYI0 Cpeay
U 4eJIOBEKa,
TpeJyIarath CrIoCOOBI
3alUTHI OT HUX, &
TaKxe
MIPUTOTABJINBATh
PacTBOpBI HY>KHOM
KOHLIEHTPALUU U
ONPENENATh €€
JFOOBIM TOCTYITHBIM
METOJIOM
(TuTpoBanue, ¢
MIOMOIIBIO apeoMeTpa
U T.71.), u3mMepsaTh pH
BOJHBIX PaCTBOPOB

BJIAJIETh

AIIEKTPOJIUTOB INEKTPOJIUTOB
OOGyuaroutumcst
OIyCKAaITCS .
Aoty OOGyuaronuiics
HE3HAYHUTEIIbHbIC
cBOOOTHO TIPUMEHSET
. OIIIHOKH,
OO0yyarontuiics Bajgeer MTONTyYeHHBIC HABBIKH,
HETOYHOCTH,
B HEIIOJHOM 00beMe U B MIOJIHOM 00BEMe
. 3aTpyJHEHMUS,
OOyuaronuiicst He BIaJieeT HPOSBISET BJIaJICeT HaBBIKAMHU
. YaCTHYHO BJIaJeeT
WIN B HEOCTATOYHOM HEJI0CTaTOYHOCTh paboTsl ¢ MeTogaMu

CTETICHH BIIa/ICeT:
METOZaMH pacyera
KHHETUYECKUX U
TEPMOAMHAMUYECKUX
XapaKTEePUCTUK
XUMHYECKHX PEaKIUH,
pacueTa KOHLIEHTpauil
PacTBOPOB U KOJIMYECTB
pearupyromux u
00pa3yIOIINXCsI BEIIECTB
0 XUMUYIECKOMY
YpaBHEHHIO, pacueTa
TIOKa3aTesl KUCIIOTHOCTH
cpensl, pacuera OJ1C u
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIIBHBIX
MIOTCHLMAJIOB peaKLui

BJIaACHUs HaBbIKaMH
paboThI ¢ METOIaMHU
pacdera KHHETHYECKHX
Y TePMOIMHAMUYECKUX
XapaKTEePUCTUK
XUMHUUYECKHUX PEAKIH,
pacueTa KOHIICHTPAIUi
PacTBOPOB ¥ KOJIMYCCTB
pearupyromux u
00pa3yoIIXCs
BEILIECTB 110
XUMHUYECKOMY
YpaBHEHHIO, pacueTa
MoKazaTeJst
KHCJIOTHOCTH CPEJIbI,
pacuera D/IC u
OKHCITUTEIBHO-
BOCCTAaHOBUTCJIIbBHBIX
TOTEHLUAJIOB PeaKUi

HaBBIKaMH pabOTHI €
METOJIaMH pacyeTa
KHHETHYECKUX U
TEPMOINHAMHYECKIX
XapaKTePUCTHUK
XUMHYECKHIX
peaximii, pacuera
KOHIEHTpalun
pacTBOpOB U
KOJIMYECTB
pearupyommx u
00Opa3yronxcs
BEIIECTB 10
XUMHYECKOMY
YpaBHEHHIO, pacyera
MOKa3aTest
KHCIIOTHOCTH CPEJIbI,
pacuera DJIC u
OKHUCITUTEIBHO-
BOCCTAHOBUTEIEHBIX
MTOTCHITNAJIOB
peakuui

pacuera
KHHCTUYCCKUX U
TEPMOIUHAMHYECKHIX
XapaKTEPUCTHK
XUMHYECKUX
peaxImii, pacaeTa
KOHLIEHTpALUi
pPacTBOpPOB H
KOJIMYECTB
pearupyomux u
obpa3zyrommxcs
BEILIECTB II0
XUMHYECKOMY
YpaBHEHHIO, pacdera
IOKa3aTess
KHCJIOTHOCTH CPEJIBI,
pacuera D/IC u
OKHCJIUTEIBHO-
BOCCTaHOBHUTEJIBHBIX
ITOTEHIINAJIOB
peakuuit
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Ko n nHanmenoBanue komnerennnu OIIK 4. CniocoGen npoBoauThL H3MepeHus: U HAOIIOACHUS,

00padaThIBaThH U NPEACTABIATH IKCIEPUMEHTATbHbIE JaHHbIE

dran Kpurtepuu onenunBanus
(ypoBeHb
) HEYA0BJIETBOPUTEJIBHO | YIOBJICTBOPUTEILHO X0po1o OTJIMYHO
OO6yJatommmiics
. . €MOHCTPUPYET
. OOyuaronuiics OO0yyaromnuiics A PHpYy
OOyuaromnuicst MOJHOE
JICMOHCTPUPYET JICMOHCTPUPYET
JIEMOHCTPHPYET MOJHOE COOTBETCTBHUE
HETIOJTHOE COOTBETCTBHUE YaCTHIHOE N
OTCYTCTBHUE WIIN . CJICAYIOIMX 3HAHHM:
CIICAYIOIINX 3HAHUM: COOTBETCTBUE
HEJIOCTATOYHOE N BiusiHue pa3nuyHbIx
Biusuue Pa3INIHBIX CJICAYOIINX 3HAHUU:
COOTBETCTBUE CJIETYFOLIHX XUMHYECKHX
o XUMHUYCCKUX Biusuue Ppa3 IMYHbIX o
3HaHuii: Briusiue . CoeIMHEeHUH Ha
COeIMHEeHUH Ha XHUMHYECKUX
Pa3MUYHBIX XUMHYECKUX N OpraHu3M 4YenoBeKa U
. OpraHM3M YelIOBeKa U COeMHEeHUH Ha
COC/IMHEHU HA OpraHU3M OKPYXAIOIIYIO CPEAY;
OKPYXKAIOIIYIO CPe/ly; | OpraHH3M 4YeloBeKa U
YeJI0OBEeKa U OKPYIKAIOIIYIO IpaBuna paboTsl B
[TpaBuna paboThl B OKPYXKAIOIILYIO CPELy; N
cpeny; [IpaBuina paboTs! B . XUMHYECKON
. XUMUYECKOM IpaBuia paboThI B
3HATDH XMUMHYECKON . naboparopuu;
nabopaTopuu; XUMHYECKON
nabopaTopuu; XUMHUUECKUEC METOIBI
XUMHUYECKUE METO/IBI naboparopuu; .
XHUMHUYECKHE METOJIBI . HEUTpanu3anuu
o HEUTpAIN3aAIUN XHUMHUYECKHe METOAbI
HeWTpann3aluy BpeIHbIX . BPE/IHBIX BELICCTB;
BPE/IHBIX BEIIECTB; HeWTpanu3aiuu
BeriectB; OCHOBHEIE OCHOBHEBIE
OcHOBHBIE PU3NIECKUE BpEIHBIX BEIIECTB;
¢uzngeckue u N ¢usnveckue u
. Y XUMUYECKHE CBOHCTBA OcHOBHbIE
XHUMHYECKHE CBOMCTBA XUMHUYECKHE
KOHCTPYKIIMOHHBIX U ¢busnueckue u N
KOHCTPYKIIHOHHBIX U CBOHCTBa
IKCILTYaTAIHOHHBIX XUMUYICCKHE
SKCILTyaTallHOHHBIX . KOHCTPYKIIMOHHBIX U
MaTepuaioB CBOMCTBa
MaTepuaioB IKCIUTYaTal[HOHHBIX
KOHCTPYKLIMOHHBIX U
MaTepualioB
OKCILTyaTalMOHHBIX
MaTepuaioB
OOyuaronuiicst He ymeeT OGyuaromuiics OGyuaromuiics OOGyuaronuiics
WK B HEJIOCTATOYHOM JIEMOHCTPUPYET JIECMOHCTPUPYET JIEMOHCTPHPYET
CTEIICHU YMEeT HETOJHOE COOTBETCTBHUE YaCTHYHOE MOJHOE
BBINIOJIHATH: PemmaTh CIIEAYIONIMX YMEHUIA: COOTBETCTBUE COOTBETCTBHE
TUTIOBEIC 33]]a9H 110 PemaTs THIIOBEIC CJIEAYIONINX YMEHHUH: | CIEIyIOIUX YMEHUI:
JIOITYCTUMOMY 3a7a4M 110 Pewatp THIOBHIC Pewars THIIOBEIE
COJZIEPYKAHUIO BPEAHBIX JIOIyCTUMOMY 3aJa4yu 110 3a71a4y¥ 110
BEILECTB B BO3yXe€ COZIEP’)KaHUIO BPEAHBIX JIOITyCTUMOMY JIOILyCTUMOMY
paboueii 30HbI, CTOUHBIX BEILIECTB B BO3/1yXe COJICPIKAHHIO COJICPIKAHUIO
BOJIaX M MIOYBE B XOJI€ paboueii 30HbI, CTOUYHBIX | BPEAHBIX BEIECTB B BPE/IHBIX BEIICCTB B
poecCHOHATBFHON BOJIaX U TIOYBE B XOZC BO3IyXe paboueii BO3IyXe paboueid
nestenbHOCTH; OLCHUBATh npodeccroHabHON 30HBI, CTOYHBIX 30HBI, CTOYHBIX
yMeTh pe3yIbTaThl U BHIOMPATh TS TETbHOCTH; BOJIaX U TIOYBE B BOJIaX M II0YBE B
ONTHMAJIEHOE peleHne OueHNBaTh pe3yJIbTaThl xoze xoze
npu pa3paboTke Mep 10 U BBIOUpATH npodeccroHabHOI npodeccHoHaNbHON
Oe3omacHoi padoTte ¢ ONTUMAJILHOE PEIICHUE JIESITeIbHOCTH, JIeSITeTIbHOCTH;
BpEIHBIMH BEIIECTBAMU U | TIpH pa3paboTKe Mep 1o OneHuBath OrneHuBath
3alIUTE OT BOZMOXHBIX Oe3omacHoii pabote ¢ pe3yJIbTaThI U pe3yJbTaThl U
MOCJIEACTBHI aBapuii B BPEIHBIMHU BELIECTBAMU BBIOHpATh BBIOHpATh
x071e PO eCcCHOHATTBHOM U 3aIUTEe OT OINITHMAJILHOE ONTUMAIBHOE
JIeSITeIIbHOCTH; BO3MOXKHBIX pelieHue npu peueHue mnpu
KomriekcHo TOCJIEICTBUH aBapuii B pa3paboTke Mep 1o pa3paboTke Mep 1o
000CHOBBIBAThH BHIOOD X071e Oe3omacHoii padote ¢ | Oe3omacHoit pabdore ¢
KOHCTPYKLIMOHHBIX U npodeccroHanbHOM BpEIHBIMU BPEIHBIMU
IKCILTyaTal[MOHHBIX JIeSITeIbHOCTH; BEILIECTBAMHU U BEILIECTBAMHU U
MaTepHaJIOB HA OCHOBAHHUHU KomriekcHo 3alIUTe OT 3aIIUTe OT
MX XUMHYECKUX CBOKCTB, 000CHOBBIBATh BBIOOP BO3MOXKHBIX BO3MOXKHBIX
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OLICHNBATh PE3YJIBTATHI U
BBIOMpATh ONTHMaJIbHEIE
KOHCTPYKIIMOHHBIE
MaTepHabl

KOHCTPYKLIMOHHBIX 1
9KCILTyaTallHOHHBIX
MaTepHaioB Ha
OCHOBaHHHU HX
XMMHYECKHX CBOWCTB,
OLICHUBATh PE3YJIbTATHI
U BBIOUpATH

MOCJEICTBUN aBapuit
B XOJI¢
npodeccroHaIbHON
JIeSITEeIbHOCTH;
Kommekcuno
000CHOBBIBAThH
BBIOOD
KOHCTPYKIIMOHHBIX U
IKCILTYaTAl[HOHHBIX
MaTepHaoB Ha
OCHOBAHHU UX

MIOCIIEICTBUI aBapuit
B X0J1e
poeCCHOHATBHOMN
JIeSITeNIbHOCTH;
KommnnekcHo
000CHOBBIBATh
BEIOOp
KOHCTPYKIIMOHHBIX 1
9KCIUTYaTaI[HOHHBIX
MaTepuasoB Ha
OCHOBAaHHH HUX
XUMHNYECCKUX

Oe3onacHoit padote ¢
BpCAHBIMU BEIIECTBAMU U
3alIUTE OT BOZMOXHBIX
MOCJIeICTBUI aBapuii B
xoJe mpoeCcCHOHATBFHON
JesTenbHOCTH; MeTomamu
OLIEHKU CBOICTB
XMMHYECKHUX BELIECTB U
KOMIUIEKCHBIM OAXO00M
K o100py
OKCILTyaTallMOHHBIX 1
KOHCTPYKLIMOHHBIX
MaTepUaioB s
MIPOCKTUPYEMBIX 00BEKTOB

BJIAJIETH

Oe3omacHol padoTte ¢
BpeI[HI)IMI/I BCIIICCTBAMU
U 3aIUTE OT
BO3MOYKHBIX
MOCJIEACTBUY aBapuii B
xoje
npodeccroHaIbHON
JIEeATEIBHOCTH,
MeTonamMu OLIEHKH
CBOMCTB XMMHYCCKHUX
BEIIECTB U
KOMITJIEKCHBIM
MIOJTX0/IOM K ITOI00PY
IKCIUTYaTAHOHHBIX U
KOHCTPYKIIMOHHBIX
MaTEepHUAIIOB IS
MPOSKTHPYEMBIX
00BEKTOB

MEpONPUATHH 1O
Oe3omacHoii pabdote ¢
Bpe}IHBIMI/I
BelllECTBaMU U
3aIUTE OT
BO3MOKHBIX
TOCJIEICTBUH aBapuid
B XOJIe
npodeCcCUOHATBHOM
JIEATEIBHOCTH,
MeTogamu OLIEHKH
CBOMCTB XUMHUYECKUX
BCIIIECTB U
KOMILTIEKCHBIM
MTOIXOZOM K IOA00PY
JKCIUTYaTallMOHHBIX U
KOHCTPYKIIMOHHBIX
MaTepPHAJIOB IS
NIPOEKTUPYEMBIX
00BEKTOB

OIITUMAJIbHBIC v
XHUMHYECKUX CBOWCTB, OIICHUBATh
KOHCTPYKIIMOHHbIE N
CBOWCTB, OI[CHUBATh pe3yNbTaThl U
MaTepUabl
pe3yibTaThl U BBIOHpATh
BEIOHPATH ONTUMAITEHBIE
ONTUMAJIEHBIC KOHCTPYKIIMOHHEIC
KOHCTPYKIIMOHHBIC MaTepHUaIbI
MaTepHaIbI
OO0yuaroumMcest
JIOTTYCKarTCS .
N Y OO0yuatonuiics
OOyuaronuiics Biajeer HE3HAYUTENIbHBIE
CBOOOJIHO IPUMEHSET
B HEITOJHOM 00beME U OIINOKH,
MOJTy4€HHbIEC HaBbIKH,
MPOSIBIISIET HETOYHOCTH,
B MIOJTHOM 00BeMe
HEIOCTATOYHOCTh 3aTpyHEHHUS,
N BJIJICET HABBIKAMH
OOyuaromuiicst He BIaaeeT BJIAJICHUS HABBIKAMU YaCTUYHO BIaJCeT
o MIPOBE/ICHUS aHAIN3A,
WIA B HEJOCTATOYHOU MIPOBCCHUS aHAJIM?3a, HaBBIKAMU
KOMIUTIEKCHOTO
CTCTICHU BIIAJICCT: KOMILIEKCHOTO MPOBE/ICHUS aHANIN3A,
000CHOBaHHS
HABBIKAMU TPOBEICHUS 000CHOBaHUS KOMILIEKCHOTO
IMPUHUMACMbIX
aHaJIn3a, KOMIUIEKCHOTO MIPUHUMACMBIX 000CHOBaHHS -
000CHOBaHWMS penieHui, MIPUHIMAEMBIX p ’
. N CaMOCTOSITEIILHOTO
MIPUHUMACMBIX PELICHUIA, CaMOCTOSITEIILHOTO pelieHuit, N
. MOUCKA MyTeH
CaMOCTOSTEILHOTO MOUCKA MOUCKA MyTeH CaMOCTOSITEIILHOTO
N . OpraHu3aruu
MyTel opraHu3anuu OpraHu3aIuu MOUCKA MyTeH N
9 N MEPOIIPUATHH 110
MEPOTPUATHHA IO MEPOTPUATHIA IO OpraHu3aIH

6e3omacHoii padote ¢
BPEIHBIMU
BCIICCTBAMU U
3aIUTE OT
BO3MOYKHBIX
MIOCJIEACTBUI aBapuit
B X0JI€
podeCCHOHANTBEHOMN
JIeATSIIBHOCTH,
MeTonamMu OLIEHKH
CBOMCTB XMMHYECKHUX
BEIIECTB U
KOMITJIEKCHBIM
MTOIXOA0M K IT0A00PY
IKCILTYaTAIHOHHBIX U
KOHCTPYKIIMOHHBIX
MaTepUaioB JJIs
MPOCKTHPYEMBIX
00BEKTOB

8.3.2. Meroauka OleHUBAHUSA Pe3yJIbTATOB IPOMEKYTOYHOM aTTEeCTALMU

44




[lokazarensiMu  OIICHMBAHWS KOMIIETCHIMM HA JTafne MNPOMEKYTOYHOH
aTTeCTallul M0 JUCHUIUIMHE «XHUMHS» SBISIOTCS PeE3yJibTaThl OOYYEHHS 1O
JUACIIUIUIAHE.
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OueHoYHbBI JUCT pe3yabTATOB 00y4eHHS M0 TUCHUILIHHE

YpoBeHb
Kon chopMHUpOBaHHOCTH
3HaHusA Ymenusd Hagbiku (popmup
KOMITETEHIIUHA KOMIIETEHIINY Ha JTAaHHOM
JTare / oleHkKa
OIIpENETATh
XUMHNYECCKUC
CBOICTBa
JIEMEHTOB U UX
COEIMHEHHI 1O
TIOJIO’KEHHIO B
T1ICD, ux BausHUC
Ha CHUCTEMY,
HarpaBJeHue
XUMHNYECCKUX
OCHOBHbBIE N .
B3aUMO/ICHCTBUH, METOJIaMH1 pacueTra
TIOJI0>KEHHS
. KHCIIOTHO- KHHETHYECKUX 1
COBPEMEHHOU .
OCHOBHOH TEPMOANHAMUYECKIX
TEOPHUHU CTPOCHUS
aToMa XapakTep CpeJbl, XapaKTEePUCTHK
. BO3MOXKHBIE XMMHYECKHX
XUMHUYECKON N
MoOOYHBIC peakuuii, pacuera
CBA3H, SHCPICTHKH TIPOLIECCHI KOHLICHTpAIHi
U KUHETUKHU P pall
(KOppO3HOHHBIE U pacTBOpOB U
XUMHNYECCKUX
N Ip.) u KOJIMYECTB
peaKIuii,
MIPEACKa3bIBaTh UX pearupyomux u
XUMHYECKOTO
OIIK-1 BIHSHHE HA 00pasyrommuxcs
paBHOBECHS, .
TEXHOJIOTHYECKUN BEIIECTB 110
TEOPHUHU PacTBOPOB,
nporecc, XUMHYECKOMY
DJICKTPOXHMETH, 2 OKPYKaIOIIyIO ABHEHHIO, pacyeTra
TaK)k€ OCHOBHBIE Py Y P b
Cpely U 4eloBeka, MoKazaTes
COCAMHCHUA
npeaiarath KHCIIOTHOCTH CPEJIB,
3JIEMEHTOB, UX
CIOCOOBI 3aIATEI pacuera O/IC u
KJIacCU(UKAIIAIO U
OT HHUX, a TaKKe OKHCIIUTEIBHO-
XMMHYECKHE
MPUTOTABJINBATh BOCCTaHOBUTEIBHBIX
MIPEBPAILCHHS; .
pacTBOPHI HYKHOH MOTEHIINAJIOB
KOHLICHTPAINH 1 peakiuii
OTIPEEIISTh ee
JIFOOBIM
JOCTYIIHBIM
METOJIOM
(TuTpoBanme, C
TTOMOIIBIO
apeoMmeTrpa  T.1.),
n3Mepats pH
BOJIHBIX PaCTBOPOB
IIEKTPOJIUTOB;
BiusnHue PewaTs TUIIOBBIE Hasbikamu
Pa3IUIHBIX 3a7a4u 1o MIPOBECHNUS aHAIN3a,
XUMHYECKUX JOIYCTHUMOMY KOMIUIEKCHOTO
COEIMHEHNUH Ha COZIEPKaHUIO 000CHOBaHHMS
OpTaHu3M BPEIHBIX BEUIECTB IPUHUMAaEMBIX
4eJloBeKa U B BO3JyXe paboueit peleHUH,
OKpY’KaroLLy 10 30HBI, CTOYHBIX CaMOCTOSATEIBHOTO
OIIK-4 cpeny; Ipasuna BOZIaX U MOYBE B HOMCKA Iy Tel
paboTHI B xoJe OpTraHu3aIu’
XUMHUYECKON po¢heCCHOHATBFHO MEpPOIIPUATHI 11O
nmabopaTopuu; 1 IeATENFHOCTH; Oe3omacHoit padote ¢
Xumudeckne OueHuBath BpEIHBIMU
METOJIBI pe3ynbTaThl U BEIIECTBAMH U
HeHWTpanu3anuu BBIOMpATh 3alIUTE OT
BPECAHLIX BCUICCTB, OIITUMAJIBHOC BO3MOXKHBIX
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YpoBeHb
Ko c(hOpMHUPOBAHHOCTH
a 3HaHus VYMenus Hasrikn (bopmup
KOMIIETEHIIUHA KOMIIETEHIINH Ha JAaHHOM
Jramne / OlleHKa

pelieHue npu
pa3paboTke Mep 1o

6e30macHoH
pabote ¢
BpEIHBIMU
BeEIllECTBAMU U
3aIIUTE OT
BO3MOXKHBIX MOCJICAICTBUM aBapuit
OCHOBH])le HOCJ'leZlCTBl/II‘/II B X0o4€
¢dusnueckue u aBapuil B X0/1e npodecCHOHAaTbHOM
XHMHUYECKHE poheCCHOHATIBLHO JIeITEeIIbHOCTH,
CBOMCTBa H IeATCIHLHOCTH, MeTtomamMu OLIEHKH
KOHCTPYKIIMOHHBIX KommiexcHo CBOMCTB XUMHUYECKHUX
u 000CHOBBIBATh BEIIECTB U
9KCILTYaTaI[OHHBI BEIOOp KOMILIEKCHEIM
X MaTepUaJIOB KOHCTPYKIIMOHHBIX | MOJXOJOM K IOI00pY
nu 3KCHHyaTaHI/IOHHLIX nu
3KCHHyaTaL[I/IOHHI)I KOHCprKHI/IOHHLIX
X MaTepuaJIoB Ha MaTepHaoB s
OCHOBaHUU UX MIPOEKTHPYEMBIX
XUMHYECKUX 00BEKTOB

CBOICTB,
OIIEHUBATh
pe3yNbTaThl U
BBIOUPATh
ONTUMAaJIbHBIC
KOHCTPYKIIMOHHBIE
MaTepHaIbl

OreHKa Mo JUCIUILIMHE (CpeaHee apupMETHIECKOE)

Ouenka 10 JAWCHUIUIMHE 3aBUCUT OT YPOBHSA  C(HOPMHUPOBAHHOCTH
KOMITETCHIIUN, 3aKpEIJICHHBIX 32 JMCHMIUIMHON M TpeAcTaBiseT coOoM cpenHee
apu(PMETUYECKOE OT BBHICTABJIEHHBIX OIEHOK IO OTIEIbHBIM pe3yJibTaTaM 00y4YeHUs
(3HAHUs, yMEHUS, HABBIKH).

OreHKa «3a4TEHO» BBICTABIISIETCS, €CIU CpellHee apu(PMETHIECKOE HAXOAUTCS
B uHTepBajie oT 2,4 1o 5,0. OueHka «HE 3a4T€HO» BBICTABIISICTCS, €CIU CpeHee
apumMeTHIecKoe HaxoauTcsi B uHTEpBate ot 0 10 2,4.

[IpomexxyTounast arrectamnusi oOyJarOmuxcs B GopMe 3a4eT MPOBOIUTCS IO
pe3yibTaraM BBIMOJHEHUS BCEX BHJIOB Y4YeOHOW paboThl, MNpPeayCMOTPEHHBIX
Y4EOHBIM IJIAHOM MO JUCHMIUIMHE «XUMUS», MPU ITOM YUUTHIBAIOTCS PE3YJIbTaThI
TEKYIIEr0 KOHTPOJS YCIeBaeMOCTH B TeueHue cemectpa. OIleHKa CTENeHH
JTOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHUSI TI0 JUCHUILIMHE
MPOBOJAMUTCS TMpEMojiaBaTeeM, BEAYIIUM 3aHATUS 10 JUCIUIUIMHE METOJI0M
JKCIepTHON o1eHku. [lo uToramMm mnpomMeKyTOYHOW aTTecTallud MO JUCUUILIINHE
BBICTaBJISIETCS OLICHKA «3aYTEHOY», HIIA «HE 3a4TCHOY.
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Ixana
OLICHUBAHUSA

Onucanue

BoinonHens! Bce Bubl yueOHOM paboThl, IPEIyCMOTPEHHbIE YYEOHBIM IIJIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHU, YMEHH, HABBIKOB IIPUBEJCHHBIM B
TabiMuax Iokas3aresneil, omepupyer NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU,
3auTeHo HaBbIKaMU, [IPUMEHSET UX B CUTYalUsX MOBBIIICHHON CII0KHOCTU. [Ipu 3TOM MOryT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPYJHEHHUS Mpu
AHAJIMTUYECKUX  OIEepalusaX, IEpeHoce 3HAaHWM U YMEHMM Ha HOBBIE,
HECTaHJApPTHBIC CUTYyaL1H.

He BbimonHeH oauH uinu Gojiee BUIOB yuyeOHOW pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM maaHoM. CTYyAEHT AEMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HaHUM,
YMEHHUH, HaBBIKOB MO JTanaM (ypoBHSM) C(HOpPMHPOBAHHOCTH KOMIIETEHIIHH,

He 3aureno o N
AOIYCKAIOTCA 3HAYUTCIBHBIC OI_I_II/I6KI/I, MMPOABJIACTCA OTCYTCTBHUC 3HAHUU, YMCHHU,
HAaBBIKOB I1O pAOY HOK&?;&TGJ'IGﬁ, CTYACHT UCIBITEIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA
IIpU ONICPpUPOBAHNHU 3HAHUAMU U YMCHUAMU ITPHU UX IICPCHOCC HAa HOBBIC CUTyalllH.
9. JyieKTPOHHAsi HH(POPMAIIMOHHO-00pa3oBaTe/IbHAsA cpeaa

Kaxnprii oOyuaromuiics B Te4eHHE BCETO Mepuoja o0yueHus 00ecreunBaeTcs
WHUBUyaIbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K DJIEKTPOHHOW WH(OpMAIMOHHO-
oOpazoBarenpHOM cpene YebGokcapckoro wuHcTuUTyTa ((punmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCUTETA U3 JIOOOW TOYKH, B KOTOPOW UMEETCS JAOCTYI K
nH(OPMAITMOHHO-TEICKOMMYHUKAIMOHHOW cetn  «MHTepHeT» (mamee — ceThb
«HTEepHeT»), Kak Ha TeppuTopuM (uiamansa, TaKk W BHE e€e€. OJIEKTPOHHAas
nH(OPMAITMOHHO-00pa3oBaTeNbHas Cpella — COBOKYIMHOCTh HWH(OPMAITMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA, COOTBETCTBYIOIIUX  TEXHOJIOTHYECKUX
CPEICTB, 00€CIIeYNBAIOIINX OCBOSHUE O0YyJarOMIMMHCS 00pa30BaTebHBIX MPOTpaMM
B IOJTHOM 00BEME HE3aBUCHUMO OT MECTa HaXOXKJICHHUS OOYydYaroIUXCs DJICKTPOHHAs
nH(pOopMaIIMOHHO-00pa3oBaTelibHas cpefa OOecleurnBaeT: a) JOCTyNn K y4eOHBIM
iaHaM, paboyuM MporpaMMaM JUCHUIUIMH (MOJyJei), MPaKTUK, SJIEKTPOHHBIM
y4eOHBIM HU3JIaHUSAM U DBJICKTPOHHBIM 00pa30BaTENIbHBIM pecypcaM, YKa3aHHBIM B
pabouux mporpaMmax JIUCHUIUIMH (MOJIynei), mpakTuk; ©0) QopmupoBanue
AIEKTPOHHOTO MOPTHOINO O0yJaromerocs, B TOM YHCJIE COXpPaHCHHE €ro padoT H
OIICHOK 3a OJTH paboThl; B) (QuKkcanuio xoma oO0pa3oBaTEIBLHOTO TpOIEcca,
pE3yNbTaTOB MPOMEKYTOUHON aTTeCTallMd U PE3yJIbTATOB OCBOCHHUS IPOTPAMMBI
OakanaBpuara; T') MPOBEACHHE yYEOHBIX 3aHITHH, MPOLEIYyp OICHKH pPe3yJbTaTOB
oOy4YeHHMsI, peann3ars KOTOPBIX MPEAYCMOTPEHA C MPUMEHEHHEM JJICKTPOHHOTO
oOy4YeHHsI, TUCTAHIIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHH; JI) B3aUMOJICHCTBHE
MEXIY Y4YaCTHHKaMH OOpa30BaTeILHOTO IPOIecca, B TOM YHCJIE CHHXPOHHOE U
(W)  aCMHXPOHHOE  B3aWIMOJICHCTBHS  TOCPEICTBOM  ceTH  «MHTepHET».
OYHKIIMOHUPOBAHUE  DJIEKTPOHHON  HMH(POPMALIMOHHO-00PA30BATEIBHOU  CpeIbl
oOecrieunBaeTcs COOTBETCTBYIOIIUMHU CpelCTBAMHU uH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUH W  KBanudukamuein  paOOTHHUKOB, €€
UCTIONIB3YIOMIMX W THojanepkuBatonux.  DOyHKIIMOHMpOBAHWE  DICKTPOHHOU
nH(OPMAITMOHHO-00pa30BaTEILHON  Cpebl  COOTBETCTBYET  3aKOHOJATEIbCTBY
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Poccuiickoit deneparuu. OcHoBHbIMU cocTaBisommmu DMOC dunmana sBastOTCS:
a) CaulT MHCTUTYTA B ceTu HNnrepner, PacmoJIOKEHHBIN 1o
anpecy www.polytech21.ru, https://chebpolytech.ru/ koTopsiit  obecmeunBaer: -
J0CTyIl oOydaronuxcsi K y4eOHbIM IJIaHaM, pabouyuM MporpaMmMamM JUCUUIUIMH,
NPaKTHK, K W3JaHUSAM DJJICKTPOHHBIX OMOTMOTEYHBIX CHCTEM, DIIEKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa3oBaTENbHBIM pecypcaM, YKa3aHHbIX B padodmx
nporpammax (pasnensl caidta «CBeneHus o0 oOpa3oBaTEIbHOM OpraHU3alUun»); -
uHpopMupoBaHue oOydaroumxcst 000 BCeX H3MEHEHHUsX YydeOHOro mpolecca
(HOBOCTHAs JIEHTa CaifTa, JICHTa aHOHCOB); - B3aUMOJACHCTBUE MEXIY y4aCTHUKAMHU
o0Opa3oBaTeiapHOro Mnpoiiecca (moapaszensl caifta «3aaarh BOMPOC AUPEKTOPY»); O)
oduIManbHbIC SJEKTPOHHBIC aJipeca MOAPAa3/ACCHUA U COTPYIHMKOB WHCTUTYTa C
SAunexc-nomenom (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX TIOJpa3ACIICHUI
dunmana pasMmenieH Ha oduIHAIbHOM caiite Punuana B pasnaene «KoHTaKTbI»,
CIUCKA KOHTAKTHBIX OQUIIMATIBHBIX SJIEKTPOHHBIX JIAHHBIX TIperojaBaTeseit
pa3merniensl B noapasaenax «Kademps») oOecredunBaroT B3aMMOJCHCTBHE MEXIY
Y4YaCTHHKaMu 0Opa30BaTeIbHOrO MPOLECCa; B) JMYHBIM KaOMHET oOydarouierocs
(moptdonuno) (BxoAd B JIMUHBIA KaOUHET pa3MelleH Ha ouiuansHoM caiite Ounnana
B pasnene  «CTyaeHTy»  moapaszjaeie  «DIeKTpoHHass  MHGPOPMAIMOHHO-
oOpa3oBareibHas Cpela») BKIOYAET B ceOs mopThOIMO CTYNEHTA, AJIEKTPOHHBIE
BEJIOMOCTH, PpEUTHUHI CTYJIEHTOB M o0ecreyuBaer: - (QuKcauudi  Xoja
0o0pa30oBaTeIbHOTO MPOIECcca, pe3yJbTaTOB MNPOMEKYTOYHOM arrecTaluu U
pe3yIabTaTOB OCBOCHHUS 00pa30BaTENIbHBIX MPOTPaMM 00YUaIOIIUMUCH,

- (hopmupoBaHHE 3IEKTPOHHOTO MOPTHONIMO OO0YUAIOLIETOCs, B TOM YHUCIE C
COXpaHeHHEe paboT oO0ydaromerocsi, pelueH3uid U OILICHOK Ha 3TH padoThl, T)
AJIEKTPOHHBIE OMOIMOTEKH, BKIIOYAIONINE YJIEKTPOHHBIE KaTaJlOTH, MOJTHOTEKCTOBBIC
JOKYMEHTBI M 00€CIeYMBAIONINE OCTYN K y4eOHO-METOIWYECKUM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIMOHHBIM pabotamM u T.1.. YeOokcapckoro HHCTUTYTa
(pummana) - «MPBUC» na) osnekrpoHHo-OmOmuoreunsie cucrembl (DBC),
BKJIIOYAIOIINE 3JIEKTPOHHBIA KaTajJor U MOJHOTEKCTOBBIE NOKyMEHTHI: - «JIAHb»
-www.e.lanbook.com - OGpa3zoBarensHas miatdgopma HOpaiit -https://urait.ru e)
wiatrpopma mudpoBoro obpazoBanusi I[lomutexa -https://lms.mospolytech.ru/ x)
cucreMa «AHTUIIaruaT» -https:/www.antiplagiat.ru/ 3) cucTemMa 3JIEKTPOHHOTO
nokymeHtoobopora DIRECTUM Standard — oGecneynBaeT AO0KYMEHTOOOOPOT
Mexay Punuanom u YHuBepcuteroM; M) cucteMa «1C VYmpaenenne BY3om
OnekTpoHHbld  AekaHaT»  (MOCKOBCKHMN  TMOJUTEXHUYECKUM  YHUBEPCHUTET)
oOecneurBaeT (ukcanuio xoda 00pa3oBaTENIBLHOTO IMPOIECCa, PE3YIbTATOB
IPOMEKYTOUHOM aTTECTAllUU U PE3YJIbTaTOB OCBOCHHSI 00pa30BaTEIbHBIX POrpaMM
oOyuarommmucsi; k)  cuctema  «POLYTECH — systems»  oOecneyuBaer
UHPOPMAITMOHHOE,  JOKYMEHTaJbHOE  aBTOMAaTH3MPOBAHHOE  COIMPOBOXKICHUE
oOpa3oBaTelbHOTO  Mpoliecca; J) cucrema  «AOUTypueHT»  obecrieuuBaeT
JOKYMEHTAJIbHOE  aBTOMATU3MPOBAHHOE  COIMPOBOXKJEHHUE PpadOThl  MPUEMHOM
KOMUCCHHU.
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10. IlepeyeHb OCHOBHOWH M JIONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphl,
He00X0MMOIi VIS OCBOCHMS TN CHUIIHHBI

OcHoBHas auTeparypa
1. Pocun, W.B. Xumusa: ydyeOHUK u mpakTukym st By3oB/ W. B. Pocun,

JI. A. Tomuna, C. H. ConmoBseB. — MockBa : WzparensctBo [Opaiit, 2026. —
328 c. — (Bwicmiee oOpazoBanue). — ISBN 978-5-534-15973-8. — Tekct
anekTpoHHBIN // OOpazoBarenbHass 1uiatdhopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/583165.

2. Xumus : yuyeOHuk s By3oB/ FO. A. JleGenes, I'. H. ®anee, A. M. I'ony6es,
B. H. lllanoBan ; mox oOmer penakmueit I'. H. daneeBa. — 3-e uzn., mepepad. u
non. —  Mockpa : UsmarenbctBo  FOpaiit, 2026.— 445c.— (Briciiee
ooOpazoBanue). — ISBN 978-5-534-21209-9. — Tekcr : DdNEKTPOHHBINH //
Oo6pa3zoBarenbHas mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/583042.
3. MapteiHoBa, T. B. Xumus : yueOHUK U npakTukyM Juist By30B / T. B. MapteiHOBa,
. B. ApramonoBa, E. b. 'ogyHoB ; mox obmieit pegakiueit T. B. MapTbeiHOBONH. —
2-e m3n., ucnp. u aon. — Mocksa : M3parensctBo IOpant, 2023. — 368 c. —
(Boiciiee obpazoBanue). — ISBN 978-5-534-09668-2. — TekcT : 3J€KTpOHHBIN //
O6pa3zoBarenbHas mwiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/511370.
4. Audunorenona, U. B. Xumus pis HenpopuIbHBIX HANpPABICHUM : YUYEOHHK U
npakTukyM uisi By30B / U. B. Audunorenona, A. B. babkos, B. A. [lonkoB. — 2-¢
u3J1., uctp. u nomn. — Mocksa : U3gatenscTBo FOpaiit, 2026. — 291 ¢. — (Bricuiee
oOpazoBanue). — ISBN 978-5-534-10633-6. — Tekct : dJNEKTPOHHBINH //
Oo6pazoBarenbHas mwatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/584865.

JlonmonHUTENbHAS IUTEpaTypa
1. 3aitne, O. C. Xwumus. JlabopatopHbIli MPaKTUKYM U COOPHUK 3ajad : ydeOHOe

nocobue g By30B/ O. C. 3aitieB. — MockBa : M3garensctBo HOpaiit, 2025. —
202 ¢c. — (Boicmiee oOpaszoBanue). — ISBN 978-5-9916-4106-7. — Tekct
anekTpoHHbI // OOpazoBarenbHast 1uatdopma IOpaitt  [caiit]. — URL:

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

2. OneitnukoB, H. H. Xumwus. AAropuTmbl pelieHHs] 3a7ad M TECTHI : ydyeOHOe
nocobue st cpeaHero mnpodeccuonanbHoro obpaszoBanusi / H. H. Onelinukos,
I'. IT. MypaBbeBa. — 3-e¢ u3ma., ucnp. U gon. — Mocksa : M3garensctBo FOpaiir,
2025. — 249 c. — (Ilpodeccuonansuoe oopazoBanue). — [ISBN 978-5-9916-9665-4.
— Texcr : anextponHsiid / O6pazoBatenbHas wiargopma FOpaiit [caitr]. — URL:
https://urait.ru/bcode/562542.

3. MapteiaoBa, T. B. Xumus : yueOHuk u mpaktukyM juist By30B / T. B. MapTeiHoBa,
. B. Apramonosa, E. b. 'ogyHoB ; mon ob6mieit penakmueit T. B. MapTeiHOBOM. —
2-e w3a., ucnop. u jgon. — Mocksa : MznarensctBo IOpaiit, 2026. — 368 c. —
(Boiciiee o6pazoBanue). — ISBN 978-5-534-09668-2. — TeKkcT : 3lAEKTPOHHBIN //
Oo6pa3zoBarenbHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/583353.
4. T'enppman, M. U. Xumusa : yueOnuk mis By3oB / M. WU. I'enbpman, B. I
KOctpatoB. — 5-e u3a., crep. — Cankrt-IletepOypr : Jlanb, 2025. — 476 ¢. — ISBN
978-5-507-52360-3. — Tekct : 3neKTpoHHBIN // JIaHb : 3IEeKTPOHHO-OUOIMOTEYHAs
cuctema. — URL: https://e.lanbook.com/book/448712
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[Tepnonuka:

1. Hedrerazonas NPOMBIIUIEHHOCTD : OTpaciIeBOU KYPHAJL.
https://nprom.online. - TeKCT : 3NEKTPOHHBIN.

2. bypenue u HePThb : HAYYHO-TEXHUYECKUU PELIEH3UPYEMbIH KypHa.
https://burneft.ru/ethics. - Tekct : 31eKTPOHHBIN.

11. IIpodeccnonasbHbie 0a3bl JAHHBIX U HHGPOPMALMOHHO-CIIPABOYHbIEC
CHCTEMbI

[IpodeccronanpHas 6a3za TaHHBIX U Nudopmanus o mpaBe COOCTBEHHOCTH
WH()OPMAITMOHHO-CITPABOYHBIE CHUCTEMBI (pEKBU3UTHI IOTOBOPA)

CoBeplieHCTBOBaHUE ~ 00pa3oBaHUA U
WHXCHEPHOM JIEeATENBHOCTH BO BCEX MX
MPOSIBJICHUSIX, OTHOCALIMXCA K Y4eOHOMY,

HaydYHOMY nu TCXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIrO4as IMPOLCCChI
npenoaaBaHusd, KOHCYJIbTUPOBAHUA,

WCCIICIOBAHUS, pPa3padOTKH HHKECHEPHBIX
peleHui, BKitouas HepTerazoByro OTpacib,
TpaHcdepa TEXHOJIOTHH, OKa3aHMs
IIMPOKOTO  CIEKTpa  00pa3oBaTENIbHBIX
YCIIYT, obecrieyeHHS CBsI3CH c
00IIECTBEHHOCTBIO, MIPOU3BOJICTBOM,
HAayKOH M MHTETpaluyd B MEXIYHapOIHOE
Hay4HO-00pa3oBaTeIbHOE MPOCTPAHCTBO.
CBOOOJTHBIN TOCTYT

Accoumanus umxeHepsHoro oopasosanusi Poccun
https://aeer.ru/

Caiit AreHTCcTBa HedTerazoBoi
nnpopmanmn  ANGILRu  npencrasnser
co0Oi  crneuuanu3upoOBaHHBIA  TOPTad,
MHGOPMUPYIOIUI OTpaCIIEBYIO
OOIIIECTBEHHOCTh O JKU3HU  TOIUIMBHO-
JHepreTuyeckoro komriekca Poccun. 3aech
MOKHO O3HAKOMHUTBbCS C TEHAEpaMH |
BaKaHCUSIMH  He(TSHBIX, Ta30BBIX |
HedTerazocepBUCHbIX KommaHui. Co3naHa
KpymHasi 0aza JaHHBIX IO MPEIMPUATHSIM
orpaciad. YTo0 MATH B HOTY CO BpPEMEHEM,
OTKPBIT " pa3BHUBaeTcs paszznen
"Buneonosoctu", co3IaH KaHal
"Hedrerazosoe Bumeo" Ha YouTube.
CBOOOHBIN TOCTYII

Caiir AreHtctBa He(TerazoBoil uHpoOpMAIUU
http://www.angi.ru/

OHimKIoneaus cogepxxut 630295 crareit u3
pa3HbIX o0OylacTeli HayKd U  TEXHHKH.
TexkcroBoii  06a3oil  IA  COCTaBIIEHUA
SHIMKJIONEIUN crajua AIIEKTPOHHAS
oubnuoteka «Hed1b-I"azy.

Bonwimas sHnmknonenus ety u raza
https://www.ngpedia.ru/index.html

3akoHomaTenscTBO PP KOIEKCHI M 3aKOHBI
B TOCJeIHeH pemaakiuu. YAOOHBIH MOUCK
3aKOHOB KOJEKCOB MPHKA30B W JPYTUx
JIOKYMEHTOB. ExenHeBHbIe 0030p5l

CrnpaBounas npasosas cuctema (CIIC)
«Kouncynprantlntocy»
http://www.consultant.ru/
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3akoHOB. KoHcynpramumu mno Oyxydery u
HaJIOTO00JIOKEHHIO.

DJIEKTPOHHBIN NEPUOANYECKUI CITPABOYHUK
«Cucrema 'APAHT»

3aKOHOATENILCTBO - 3aKOHBI M KOJEKCHI
Poccuiickoit ®@enepanuu. [lonHble TEKCTHI
JIOKyMEHTOB B IIOCJIEIHEH pEeHaKLHH.

https://www.garant.ru/ AHaMTHYECKHE npodeCCuOHAIbHBIC
MaTEPHATIBL.
Hayunas AIICKTPOHHAS OoubMoTeKa
eLIBRARY.RU - 5310 KpynHeimmui
POCCUUCKUI nH(pOpMaIMOHHO-

Hay4Has dJIeKTpoHHas oubnuoreka Elibrary
http://elibrary.ru/

AQHAINTUYECKUI MopTan B 00JIaCTH HAYKH,
TEXHOJIOTHH, MEIUIMHBI M O0O0pa3oBaHMUs,
coJiepKanii pedepaTsl U MOJTHBIE TEKCTHI
Ooimee 26 MIH HaAyyHBIX CcTaTedl U
nyOJMKanuii, B TOM 4YHCIE 3IIEKTPOHHBIE
Bepcun Oosnee 5600 pocCHUCKMX HAy4HO-
TEXHUYECKUX IKYpPHAJIOB, U3 KOTOPBIX
6onee 4800 KypHAJIOB B OTKpPBHITOM
JIOCTYTIE CBOOOIHBIN JOCTYTI

®enepanbHbii nopran «Poccuiickoe
obOpazoBaHue» [ DIEKTPOHHBIN pecypc]|
https://ro-edu.ru/

®denepanbHbIi rnopTan «Poccuiickoe
o0Opa3oBaHNe» — YHUKaJIbHbI HHTEpPHET-
pecypc B cpepe 00pa3oBaHUs U HAYKH.
ExenHeBHO MyOJIMKyeT caMble aKTyalbHbIE
HOBOCTH, AQHOHCBI coObITHI,
nH(pOpMaLlMOHHbIE MaTepHuabl JUTS
IIMPOKOTro Kpyra uurarenei. ExeHenenbHo
Ha IOpTaJe Pa3sMEMAlTCs HKCKIIO3UBHBIC
MaTepuaibl, MHTEPBBIO C  BEIyIIUMU
CreuagIucTaMu — IeJaroraMu,
IICUXOJIOTAMH, YYEHBIMH, PEHOpPTaXu U
AQHAJIMTUYECKUE CTaThH.

Yurarenu MOJTy4aroT JOCTyT K
HOPMAaTHBHO-TIPABOBOM 0aze chepsr
0o0pa3oBaHMs, OHM MOTYT TIOJb30BATHCS
camMbIMU pa3IMYHbIMU M0JIE3HBIMU
CEepBHCAMH — TaKWMH, KaK OHJAMH-
TECTUPOBAHUE, OMNPOCHl MO AaKTyaJbHBIM
TEMaM M T.J.

Ha3Banue Coxpaménnoe | OpraHu3anmoHHO- OTtpacib OdunuanbHbIi
OpraHM3anHuu Ha3BaHue npasosas popma (ob1acTh caiT
JeATeJIbHOCTH)
OO6mepoccuiicko
© OTpacieBoe Obwepoccuiickas 6 htto://
obbeauHCHIC HerocyaapCTBEHHas negsp;éﬁ%a WWW Ot:IIl)ép ru/o-
He(l)TSIHOIEI 1 OOOP HI'I HEKOMMeEpUECKas TpaHCHOpTI/IPOB’Ka nas/(iocuménti—
rasoBou opraHm3aLys HedyTH U raza ooor-ngp/
MIPOMBILLIIIEHHOC
TH
Coro3 Ob6mepoccuiickas Jl06b14a, htto:/
HEe(TEeTTPOMBIIILT CHIT HCTOCY1apCTBEHHASA nepepaborxa, www,sﬁgpr,ru/
€HHUKOB HEKOMMeEpYECcKas TPaHCIIOPTHPOBKA
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| | opraHusanus | HedTH M Taza |
12. IIporpammHoe o0ecrneueHune (MMUIeH3MOHHOoe 7 CcB0O0OIHO
paCHPOCTpaHHeMOG), HCII0Jb3YyCMOC INPH OCYHICCTBJICHUU 06pa30BaTeJIBHOFO
nmpoumecca
Wndopmanus o npase
COOCTBEHHOCTH (PEKBU3HUTHI
Aynuropus ITporpammHoe oOecnieueHue ®
J0rosopa, HOMEp JIMICH3UU U
T.J.)
Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢
norcornamenusiMu ot 29.04.14 u
01.09.16 (beccpouHast JTHUIICH3M)
Ne 1016 K ky Endpoint Securit Cy6 i
aspersky Endpoint Security ast yOIHIIEH3NOHHBIN TOTOBOP
YueOnas  aymatopus  JmAle o b cmmpensnii Russian Ne977 1049.EI1/25 ot 10.12.2025
MpOBEACHUS YIeOHBIXEdition. 150-249 Node 2 year
3aHATUN BCCX BHUIOB, Educational Renewal License
MPEyCMOTPEHHBIX
IIPOrpaMMoii CpeIHEro Yandex 6paysep CBo0OIHOE pacnpocTpaHseMoe
NPodeCcCHOHATBHOTO nporpaMMmHOe oOecrieueHue (beccpoynas
TTHLCH3USI
oOpa3oBanwusi/0akanaBpuara/ " )
crienanurera/ MTC Jlunk JHorosop Ne2/2026 (091 _168.EI1/26) ot
MarucTparypbl, OCHAIICHHAs 27.03.2026
o0opyI0BaHUEM u__
TeXHUYeCKUMH CpencTBaMH Gimp CBOOOHO pacIpoCTpaHsIeMoe
06VUCHHI. COCTAB KOTODEIX nporpaMMmHOe obecrieueHne (Oeccpounas
y i p JTUTICH3U )
ompejaenseTrcs B paboumx
ImporpamMmmax JUCHUILIAH|Microsoft Office Standard HOMeEp JHUIeH3nn-42661846 ot
(Momyeit) 2007(Microsoft DreamSpark Premium  |30.08.2007) ¢ moricoryialeHusMu OT
Kabuner XUMUH plElectronic Software Delivery Academic |29.04.14 1 01.09.16 (6eccpounas
MaTepHanoBeIeHNs (Microsoft Open License JTUIICH3H )

PascalABC

CBOOO/THO PaCIPOCTPAHIEMOE
nporpaMMHoOe obecrniedeHune (beccpoanast
JTUTICH3U )

Ne 1126 ITomerenue mia
CaMOCTOSITEJIbHON PabOTHI
oOyyJaronmxcst

Kaspersky Endpoint Security mis
om3Heca — Pacmupennsrit Russian
Edition. 150-249 Node 2 year
Educational Renewal License

CyOnuIeH3nOHHBIH JOTOBOP
Ne977 1049.EI1/25 ot 10.12.2025

Windows 7 OLPNLAcdmc

noroeop NeJ103 ot 30.05.2012) ¢
norcornamedusMu ot 29.04.14 u
01.09.16

(beccpouHas TUIIEH3HS)

AdobeReader

cBOGO/IHO pacIpoCTpaHsIeMoe
porpaMMHOE oOecriedeHue
(OeccpouHast TUIICH3HS)

T"apaHT- cripaBO4YHO-TIpaBOBasi cCUCTEMa

JHorosop NeC-002-2025 ot 09.01.2025

Yandex Opay3ep

CBOOO/IHO PacpoCTpaHsieMoe
MPOrpaMMHOE oOecTieueHIe
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(6eccpouHast JIUIIEH3HS )
Microsoft Office Standard HOMeEp JHIEH3nN-42661846 ot
2007(Microsoft DreamSpark Premium | 30.08.2007) ¢ nomcornameHus M OT
Electronic Software Delivery 29.04.14 n 01.09.16 (6eccpounas
Academic (Microsoft Open License JUTICH3US)
MTC JTunk Jorosop Ne2/2026 (091 _168.EI1/26) ot
27.03.2026
AIMP 0TEYEeCTBEHHOE CBOOOIHO
pacnpocTpaHseMoe MPOrpaMMHOe
obecnieuerne (OeccpoyHas TUIIEH3UA)

13. MaTepuajibHO-TeXHHYECKOE o0ecredyeHue TUCHUIIMHBI

[lepeueHb OCHOBHOTO 00OPYI0BaHUS U TEXHUUYECKUX

Tun u HoMep MOMENIEeHUs
CpeICTB 00yUeHHs

YyeOnass ayauTopus Ui TPOBEICHHUS

Y4IeOHBIX 3aHATAN BCEX BHU/IOB,

IPEIYCMOTPEHHBIX MIPOTPAMMO CPEIHETO

po(hecCHOHATLHOTO O6opynoBaHue: KOMIUIGKT MeOenu st y4eOHOTo
obOpasoBanwus/OakanaBpuara/ rporiecca; 10cka ydeOHast; CTCH/IbI

crieranureTa/ MarucTpaTypsl, | TeXHUYCCKUE CPEACTBA OOYYCHHsSI: KOMITbIOTEpHAs
OCHAIIICHHAs 000pyI0BaHUEM U | TEXHUKA; MYJIbTHMEIUIHHOC o0opyoBaHue

TEXHUYECKUMH CpEACTBAaMH  00ydeHus, | (IPOEKTOp, JKpaH); KOMIUIEKT  JIabOpaTOpHOTO
COCTaB KOTOPBIX oMpejessercs B pabouux | 000pynoBaHUs MO JUCLUIUINHE

porpaMMmax JUCIUILINH (MOIYJIei)
Kabuner XxumMuu u MatepuagoBeeHUs

Ne 1016 (Yeboxcapsl, yi. K.Mapkca, 11.60)

O6opynoBaHue: KOMIUIEKT MeOenu ansi y4eOHOro
porecca;

TexHuyeckue cpeAcTBa OOy4YEeHHs: KOMIbIOTEpHAs
TEXHHKAa C BO3MOKHOCTBIO IIOAKIIOUEHHS K CETH
«MutepHer» u  obecrmeueHWeM  JOCTyma B
ANEKTPOHHYIO nH(OPMAITMOHHO-00Pa30BaATEIHHY IO
cpeny Ouimana

[Tomewenune IS CaMOCTOATEIIbHOU
PaboTHI OOYJAFOIIMXCS

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

14. Meroauyeckue YyKazaHusi s O0yYAlOIIerocss 10 OCBOCHUIO
AUCHMILTHHBI

Memoouueckue yKazanus 01 3aHAMUN 1EKYUOHHO20 MuUna

B Xxome JeKUMOHHBIX 3aHATUH oOOywaroumiemMycs HEOOXOAMMO BECTHU
KOHCIIEKTUpOBaHUE Yy4uyeOHOro Marepuaia, oOpamaTh BHUMAaHUE Ha KaTEropHH,
(bopMyIIMPOBKH, PACKPHIBAIOLINE CONEPKAHNE TEX WU UHBIX SIBJICHUN U MPOLIECCOB,
HAy4YHBIE BBIBOJIBI M IPAKTUYECKUE PEKOMEHIALIMH.

HeoOxomumo 3amaBaTh NPENOAABATENI0 YTOUHSIOMIME BOMPOCHI C IIEJIBIO
YSACHEHUSI TEOPETUYECKUX  IIOJOKEHUM, pa3pelIeHUs CHOPHBIX  CUTYAIUH.
[lenecooOpa3no  gopabaTbiBaTh CBOM  KOHCHEKT JIGKIMHU, Jieflas B  HEM
COOTBETCTBYIOIIME 3allHCM W3 OCHOBHOM W JONOJIHUTEIIBHOW JINTEPATYyPBHL,
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PEKOMEHJIOBAaHHOW TperojaBareieM U MPeTyCMOTPEHHON ydeOHOM mporpamMmoi
JUCUUIIAHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTrueckue 3aHIATHS MO3BOJIAIOT Pa3BUBATh y 00yYaroUIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CaMOCTOSTENbHO H3ydaThb JIUTEpaTypy,
aHAJIM3UPOBATH MPAKTHUKY; Y4aT YETKO OPMYIHPOBATH MBICIIb, BECTH TUCKYCCHIO, TO
€CTh MMEIOT HCKJIIOYUTENIbHO Ba)KHOE 3HAYEHHWE B PA3BUTHU CaMOCTOATEIHLHOTO
MBIIILJICHUS.

[ToaroToBKa K MPakTHUUECKOMY 3aHSTHIO BKIIOYaeT JBa dTana. Ha mepBom
sTame OoOydyarolmuics IUIAaHUPYET CBOIO CaMOCTOSTEIbHYIO paboTy, KOTopas
BKJIFOYAET: YSICHEHHE 3aJlaHusl Ha CaMOCTOSITENIbHYIO0 paboTy; 1moadOp OCHOBHOM U
JOTIOTHUTENBHOW  JINTEPATyphl; COCTaBJIEHWE IUIaHAa paboThl, B KOTOPOM
OMPENIENAIOTCS OCHOBHBIC MYHKTHI MPEACTOAIEH MoAroTroBku. CocTaBieHuE IIaHa
JUCUUIUIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTh B paboTe.

Bropoii 3Tan BKIIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas
HAaYMHAETCsl C W3Y4YEHUs OCHOBHOW U JIONMOJIHUTENBHON JuTepaTypbl. Ocoboe
BHUMAaHHE MPU 3TOM HEOOXOJUMO OOpaTUTh Ha COJAEPKAHHE OCHOBHBIX IMOJIOKEHUHN
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (DAKTOB, YACHEHUE MPAKTUUECKOTO MPUIIOKEHUS
paccMaTpuBaEMbIX TEOPETUUYECKHX BOMPOCOB. Jlanee clieqyeT MOoAroTOBUThH TE3UCHI
JUISl BBICTYIUIEHUH 1O BCEM Yy4eOHBIM BONPOCAaM, BBIHOCMMBIM Ha MPAKTHYECKOE
3aHSATHE WM IO TeMe, BHIHECEHHOW Ha AMCKYCCHUIO (KPYTJBIM CTON), MPOIyMaTh
NPUMEPHI C IIEJIbI0 OOECIECUYECHMsS] TECHOM CBSI3M HM3ydyaeMOW TEeMbl C pPealbHON
KU3HBIO.

['oTOBsICH K JOKJIAMy WM BBICTYIUICHHIO B pPaMKaxX HMHTEPAKTHUBHOU (HOPMBI
(Iuckyccusi, KpyIJIblil CTOJ), IPU HEOOXOJUMOCTH CJIeIyeT OOPATUTHCS 38 TTOMOIIIBIO
K [IPENO0/IaBaTelo.

Memoouueckue yKkazanusa K cCamocmoamebHou pabome.

CamocrosiTenbHass paboTa OOy4YaroIIErocs: SIBJISETCS OCHOBHBIM CpPEICTBOM
OBJIQJICHUSI YUeOHBIM MaTEpUAJIOM BO BpeMs, CBOOOAHOE OT 00s3aTEIbHBIX YUEOHBIX
3ansaTuid. CamocrtosrtenbHass pabora oOydyaromierocss HajJ YCBOCHHEM Y4eOHOIo
MaTepuasia Mo Yy4eOHOM JMCHMIUIMHE MOXET BBINOJIHATECS B OHOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIaccaX, a TakKe B JIOMAIIHUX
ycnoBusix. CojepkaHue M KOJIMYECTBO CaMOCTOSTENbHON padoThl 00ydaromierocs
ornpeseNnsieTcss y4eOHONW MporpaMMoON JAUCIUIUIMHBI, METOJUYECKUMU MaTepHallaMH,
MPAaKTUYECKUMH 33JJaHUSMU U YKa3aHUSAMU MPETnoiaBaTesl.

Camocmosamenvnan padoma ¢ ayOumopHoe 6pems MOHcem GKAI0UAMDb:

1) koHCnekTupoBaHUE (COCTaBIECHUE TE3UCOB) JIEKIIUI;

2) BBIIOJIHEHHWE KOHTPOJBHBIX padoT;

3) peuienue 3ajaady;

4) paboTy Cco CIIpaBOYHON U METOJAMYECKOU JTUTEPATYPOU;

5) paboTy ¢ HOpMATHUBHBIMH MPABOBBIMU aKTAMH;

6) BBICTYIUIEHUS C JOKJIAJaMU, COOOUIEHUSIMU HA CEMUHAPCKUX 3aHATHSIX;

7) 3aluTy BBIMOJHEHHBIX PabOT;
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8) ydactue B ONEpPaTUBHOM (TEKYyIIEM) OINPOCE IO OTACIbHBIM TeMaM
U3y4aeMOU TMCLUHUILINHBI,

9) ywactue B cobOeceqOBaHMSX, IEJIOBBIX (POJEBBIX) HUIpax, AMCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOHPEPEHIUX;

10) yyactue B TECTUPOBAHUU U JIP.

Camocmoamenvnasa padooma 60 6HeayOUmMoOpPHOE PEMA MOIHCEM COCHOAMb
u3:

1) moBTOpEeHUs JEKIMOHHOTO MaTepHaa;

2) TMOATOTOBKH K MPAKTUYECKHUM 3aHSATHUSM;

3) wu3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHI;

4) w3ydeHHs HOPMATHUBHBIX MPABOBBIX AaKTOB (B T.4. B DJIEKTPOHHBIX 0azax
JTAHHBIX );

5) peuleHus 3aAay, U UHBIX TPAKTUUECKUX 3aJIaHUIM

6) TOATOTOBKHU K KOHTPOJBHBIM pab0oTaM, TECTUPOBAHUIO U T.1.;

7) TOATOTOBKH K MPAKTUYECKUM 3aHSATUSM YCTHBIX JOKJIAIOB (COOOIICHMIA);

8) MHOArOTOBKM pedepaTroB, 3CC€ U HMHBIX HHAMUBUAYAJIBHBIX MHCbMEHHBIX
paboT 1o 3aJaHUI0 TPENOJaBaATENS;

9) BBINOJHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YU€OHBIM TUIAHOM;

10) BbINIOJIHEHUS BBIITYCKHBIX KBATU(UKAIMOHHBIX pabOT U Jp.

11) BbiesIeHN HAauOOJEe CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMOu
TEME, IIOJy4YEHUE pA3bICHEHUH U PEKOMEHIAlMl MO JaHHBIM BONpPOCAM C
MPENoAaBaTeIs MU Ha KOHCYJIbTAllUSX.

12) npoBeieHNUsT CAaMOKOHTpPOJSL IyTEM OTBETOB Ha BOMNPOCHI TEKYLIETO
KOHTPOJIS 3HAaHUHU, pElIeHUs MPEJICTABICHHBIX B yUeOHO-METOJUUECKUX MaTepuanax
kKadenpsl 3amay, TECTOB, HANMUCaHUS peQepaToB U 3CCe MO OTIACIbHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texyuuit KOHTPOJIb OCYHIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/10B, TBOPYECKUX 3aJaHUI.

B ciiydyae nponyckoB 3aHATHI, HAIMYUS UHIMBUIyaIbHOTO rpaduka 00ydeHus
W I 3aKpeIUIeHUs MPaKTUYECKUX HAaBBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUIIOBbIE WHAMBHUAYaJbHbIE 3aJaHUs, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN IIPENOIaBATENIEM CPOK.

15. OcoGenHOoCTH peanM3auMy JMCHUIVIMHBI JJIS WHBAJUIOB M JHI C
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbS

OOyyeHue Mo JaHHOW IUCHMIUIMHE WHBAJIUAOB U JIML C OIPaHUYEHHBIMU
BO3MOYKHOCTSIMU 3710poBbs (asiee OB3) ocymiecTBisieTcst mpenojaBaTeseM ¢ y4eToM
O0COOEHHOCTEM MNCUXO(PU3NYECKOTO Pa3BUTHs, WHIWBUIYATBHBIX BO3MOKHOCTEH U
COCTOSIHHSI 3/I0POBbSI TAKUX O0YUYaIOLTUXCA.

JUIs CTyIEHTOB C HapyLIEHUSAMH ONOPHO-JIBHrareiabHoi pyHkumuu u ¢ OB3 no
CIlyXy MpeIyCMaTpUBAETCS CONPOBOXKIACHUE JEKUUA M MPaKTUYECKUX 3aHATUH
MYJIbTUMEIUUHBIMU CPEACTBAMU, Pa3AaTOYHBIM MATEPUATIOM.

Jnsa crynentoB ¢ OB3 mno 3peHHo npeaycMaTpUBaeTCs NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHUJIEHUS OCTATOYHOTO 3pEHMs, a TakKe MpelyCMOTpEeHa
BO3MOYKHOCTb pa3pabOTKU ayIMOMaTepUaoB.
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[lo nganHOM nucuuIUIMHE OOyYE€HUE WHBAJIUAOB M JIHUI[ C OrPaHUYCHHBIMU
BO3MOYHOCTSIMU 3JI0POBbSI MOXET OCYIIECTBIISITBCS KaKk B ayJUTOPHUH, TaK U C
UCTIOJB30BAaHUEM  DJIEKTPOHHON  MH(POPMAIIMOHHO-00pa30BaTEIbHON  CPEIIbI,
00pa30BaTeIbHOr0 NopTaia v 3JEKTPOHHOW MOYTHI.
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JIMCT JOIOJIHEHMI I USMEHEHUI

paboueit mporpaMmbl JUCITUTUTHHBI

PaGouas nporpaMmma JUCIUIUIMHBI pacCCMOTpEHa, 00CykIeHa U 0100peHa Jis
ucrnosnenus B 2024-2025 y4eOHOM Toy Ha 3acemanuu Kadeapsl, IpoTokoa Ne 8 oT
«20» ampens 2024r.

BHecenbl 1onomHeHNUs 1 U3MEHEHUS B YACTU aKTYaJIM3aIlMH JTUIICH3HOHHOT'O
IIPOTrPaAaMMHOT0 00eCIeUeHHE, NCITOJIB3YEMOE ITPU OCYIISCTBICHUH
00pa3oBaTEILHOTO IIPOIScca MO JAHHOMW AUCIIMILIMHEI, a TaK )K€ COBPEMEHHBIX
podheCCHOHANBLHBIX 0a3 JJAHHBIX M MH(QOPMAIIMOHHBIX CIIPAaBOYHBIX CUCTEMaX,
aKTYaJIM3allMH SJICKTPOHHO-OMOIMOTECYHBIX CHCTEM.

PaGouas nporpaMmma JUCHUIUIMHBI pacCCMOTpEHa, 00CyXIeHa U 000peHa st
ucnoyinenus B 2025-2026 y4eOHOM rojy Ha 3aceaanuu kadeapsl, IpoTokoa Ne 9 ot
«17» mas 2025r.

BHeceHbI ToNOTHEHUS U U3MEHEHHUS B YaCTH aKTYAJIM3aIUH JIUIIEH3NOHHOT'O
IPOrPaAMMHOI0 00eCIEUEHHE, NCIIOIb3YEMOE IIPU OCYILECTBICHUHI
00pa30BaTEILHOrO NpoIecca M0 JaHHON JUCHUILINHBL, a TaK )K€ COBPEMEHHBIX
npodeccrHoHaabHBIX 0a3 JaHHBIX U MHPOPMAIMOHHBIX CIIPABOYHEIX CHCTEMAX,
aKTyaJIM3alliy IIEPEYHs] OCHOBHOM M JIONOJHUTEIHHON YUEOHOU JINTEPATYPHIL,
HEO0OXOUMOM JUISI OCBOEHUS JAUCIIUILINHEI

Pabouas nporpamMmMa JUCIMIIIMHBI paCCMOTpPCHA, O6CV)K,Z[€H3 )41 OI[O6DCH& pIN) b |

ucrnoiadeHus B 2026-2027 yuedHOM roay Ha 3acenanuu kadeapsl, mpoTokoy No 9 ot
«22» mag 2026r.

BHeceHbl KOPPEKTUPOBKU 1 JONOJHESHMS, HAIPABJICHHLIC HA aKTyaJIU3aIuIo
JIMIEH3MOHHOr0 MPOrPaMMHOT0 00eCIeUeH s, IPUMEHSIEMOro B 00pa30BaTEILHOM
IpOLECCE MO AUCIUIINHE, UCIOIL3YEMBIX COBPEMEHHBIX PO EeCCHOHAILHBIX 0a3
JTAHHBIX U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, 4 TaAK)KE CITMCKOB OCHOBHOM U
JIONOJIHUTEJILHON YYSOHOU JIUTEPATYPhI, TPEOYEMOM JUISI H3YUECHUS IUCIIUIIINHEI.

Pabouyas mporpamMma AUCITUILIMHBI paCCMOTPEHA, 00CYkIeHa U 0J100peHa ISl
ucrionHenus B 202 -202  yyeOHOM Tojly Ha 3aceaHuu Kadeapbl, IPOTOKOT No
oT &« » 202 r.

BHecenbl JOITOJIHCHUA 1 U3MCHCHUA
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