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Pabouas nporpamma IMCHUIUIMHBI pa3paboTaHa B COOTBETCTBHH C:

- @enepanbHBIA TOCYIAPCTBEHHBIN  00pa30BaTENbHBIM  CTAaHAAPT  TIO
Hanpasnenuto mnoaroroBku 21.03.01 HedrerazoBoe neno M yYpOBHIO BBICIIETO
oOpa3oBaHus OakajaBpuaT, yTBEPKIEHHBIN MpuKka3oM MuHuctepcTBa 00pa3oBaHUs
u Hayku Poccuiickoii @enepauuu Ne 96 or 09 ¢espans 2018 rona,
3apeructpupoBanHblii B Muntocte 02 mapra 2018 rona, per. Homep 50225

- y4e€OHBIM IJIaHOM (OYHOM, OYHO-3204HOM (POpM 00yUEHUs1) MO HANIPABIECHUIO
noarotoBku 21.03.01 Hedrerazosoe nerno.

Pabouas mporpaMM AHMCHUIUIMHBI BKJIIOYAET B CeOs OLIEHOUHBIE MaTepuabl
JUISL IPOBEACHUS TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOYHOM aTTecTalun
no gucuuiuiiHe (1.8 @DOHJ OUEHOYHBIX CPEACTB Ul IPOBENCHUS TEKYLIETO
KOHTPOJISL YCIIEBAEMOCTH, NPOMEXYTOYHOM AaTTECTalMy II0 MTOraM OCBOEHUS
JACITUTIIIAHBI )

Astop Kyspmuna Ousibra BsyecnaBoBHA, KAaHANMAAT XUMUYECKHAX HAYK, JOLIEHT
Kadeapbl TPaHCIIOPTHO-TEXHOIOTHYECKUX MAIIUH

(vrazamv QHO, yuenyio cmeneny, yuernoe 36anue uiu 00IICHOCb)

[Iporpamma onoOpena Ha 3acenanud Kadeapsl (mpotokosn Ne 06 or
04.03.2023r.).



1. IlepeyeHb IUIAHMPYEMBIX PpPe3yJabTATOB OOY4YeHHs] MO JUCHHUILINHE,
COOTHECEHHBIX € IUIAHMPYEMbIMHU Pe3yJbTATAMHM OCBOEHHSI 00pa30BaTeJILHOM
nporpammsl (Llesu ocBOeHUsI 1M CIUTIMHBI)

1.1. lleasMu OCBOSHUS AUCIUILIMHBI « XUMUS SIBJISIIOTCS:
- popMHpOBaHUE HAYYHOTO COBPEMEHHOI'0 €CTECTBEHHOHAYYHOI'0 MHPOBO33PEHUS U
MBIIIICHUS;
- OBJIaJicHHe 0a30BBIMU 3HAHUSMHU B O0JIACTH TEOPUM XUMHYECKHUX IPOIECCOB U
CHCTEM, a TaKXK€ METOJIOB UX aHaJI13a.

3amayaMy OCBOCHUS JUCHUIIUHBI « X UMUS SBISIOTCS:
— W3Y4YUTh OCHOBHBIE XHMHYECKHUE SIBJICHHUS, OBJIaJIeTh (PyHIaMEHTaIbHBIMU
MOHSTHUSIMH, 3aKOHAMHU U TEOPUSIMH KJIACCUUECKOW U COBPEMEHHON XUMMUU;
— O3HAKOMUTBCS C HAYYHOU armnapaTypord U METOJIAMUA XUMHYECKOTO UCCIIEOBaHUS,
IIPUOOPECTH HABBIKK IMPOBEICHUS XMMUYECKOTO YKCIIEPUMEHTA,;
— HAYYUTHCS BBIJICIATh XUMHYECKOE COJEpKaHWe B MPO(eCCHOHATBHBIX 3a/1adax
Oynymieit AesiTeIbHOCTH;
— OBJIAJETh METOJaMHU pelieHus NpodheCcCUOHANBHBIX 3a7a4.

1.2. O6nactu  mpodeccuOHAbHOW  JAeSTeIbHOCTH  u(Wiu)  cdepsl
npo(heCCHOHATPHOM ~ JESATENIbHOCTH, B  KOTOPBIX  BBIMMYCKHHUKH, OCBOMBIINE
porpaMmmy, MOTYT OCYIIECTBIISITh MPO(PECCHOHAIBHYIO AEITETbHOCTB:

19 JloOwiua, mepepaboTka, TpaHCcHOpTHUpOBKa HedpTm u raza (B cdepax:
oOecrieyeHusl BBIMOJIHEHUSI pabOT MO JIMarHOCTHKE, TEXHUYECKOMY OOCITY>KHBAHHUIO,
PEMOHTY W DJKCIUTyaTaliuu HedTerazoBoro oOOpyIOBaHUS; BBINOJHEHUS paboOT Mo
MPOCKTUPOBAHUIO, KOHTPOJIIO OE30MaCHOCTH U YNpaBIEHUIO paboTaMu Nipu OypeHuun
CKBKWH, OpraHU3aiui pabOT MO T€OHABUTAIIMOHHOMY COIMPOBOXIACHUIO OypeHHs
HE(TSAHBIX ¥ Ta30BBIX CKBOXHH, PEMOHTY H BOCCTAHOBJICHHWIO CKBaXKUH;
OIEPaTHUBHOTO COMPOBOXKACHUS TEXHOJIOTUYECKOTO TMpolecca 100bur HePTH, Ta3a u
ra3oBOro KOHJICHCATa; OpPTaHHW3al[Mi BEICHUS TEXHOJOTMYECKUX TPOIECCOB U
BBIMIOJTHEHHUST pabOT MO SKCIUTyaTalmu 00OpyAOBaHUS MOJ3EMHOTO XpaHEHUS Tasa;
TEXHOJIOTHYECKOTO COMPOBOXACHUS MOTOKOB YTJIIEBOJOPOJAHOTO CBHIPHS M PEKHMOB
paboThl TEXHOJOTHYECKUX OOBEKTOB He(TEra3oBoil OTpaciiv; BBIMOJIHECHUS
KOMIUIEKCca paboT 1O T'e0JI0r0-MIPOMBICIIOBBIM HCCIIETOBAHUSIM CKBaXHH MOA3EMHBIX
XPaHUJIUI Ta3a; 00ecreYeHUs] KOHTPOJIS U TEXHUYECKOro 00CTy>KMBaHUS JIMHEHHON
YaCTH MAaruCTPAJIbHBIX Ta30MpPOBOJIOB; BBIMOJHEHUS PA0OT MO HSKCIUTyaTaluu
ra30TpaHCIOPTHOTO 000pyI0BaHUS; oOecrieueHus AKCILTyaTaliu
ra3opacnpeieIUTeNIbHbIX ~ CTAaHIMK; OpraHu3anud paboT 1O  JUarHOCTHKE
ra30TpaHCIOPTHOrO 000pPYAOBaHHUSA; pa3pabOTKU TEXHUYECKOM M TEXHOJOTHYECKOU
JIOKyMEHTAIIMU TIPU BBITIOJTHEHUN aBAPUHHO-BOCCTAHOBHUTEIBHBIX M PEMOHTHBIX
paboT Ha 0OBEKTaX ra30BOW OTPACIH; OPTaHMU3ALMU PAOOT MO 3aIIUTe OT KOPPO3UU
BHYTPEHHUX  MOBEpXHOCTEH  oOopymoBaHUS  HE(TETra30BOr0  KOMILIEKCA;
AKCIUTyaTalli 0OBbEKTOB IpHeMa, XpaHEHUS! U OTTPY3KU HE(PTU U HE(PTENPOLYKTOB).



1.3. K OCHOBHBIM 3agadyaM H3YUYCHHA AUCHUILIMHBI OTHOCHUTCA ITOATOTOBKA

oOyuarommxcs K

BBIIIOJIHCHHUIO  TPYJAOBBIX

poecCHOHATLHBIMU CTaHAAPTAMH:

byHKIUNA B

COOTBCTCTBUHN C

HaumeHnoBanue
npodeccuoHAIbHBIX
crangaprtos (I1IC)

Kon, HaumeHoBaHue 1
YPOBeHb KBaJIH(pUKAUH
OT®, Ha koTopbie
OpPHEHTHPOBAaHA
AUCHHUILIMHA

Kox m HamMeHOBaHMeE
TPYAOBBIX (PYHKIM, HA
KOTOpPbIe OPMEHTHPOBAHA
JUCHHUILIMHA

19.022

[TpodeccuonanbHpIit
cragaapt «Cnenuanuct 1o
pueMy, XpaHEHUIO u
OTTPY3Ke He(TH u
He(TETPOTYKTOBY,
YTBEPKICHHbIN
MuHncrepcTBa Tpyna W
COLIMATILHOU 3aIUTHI
Poccuiickoit ®enepanuu  oT
19 mapra 2015 r. Ne 172m
(3aperucTprupoBaH
MuHHUCTEPCTBOM  IOCTULIUU
Poccuiickoit ®enepamuu 01
arpes 2015 r.,
peructpauroHHbINA Ne 36688 )

IIPpHUKA30M

A

DKcIutyaTanus 00BEKTOB
npuema, XpaHEHHS "
OTTPY3KH HetH u
HEPTETPOIYKTOB

A/02.6

Benenne  TEXHOIOTHUECKHX
IPOIIECCOB TMpHUeMa, XpaHCHHUs
U OTTpYy3KH  HepTH |
HEeTEPOAYKTOB

19.029

[TpodeccuonanbHbIi
crangapt «Crneuuanuct 1o
SKCIUTyaTalllH
razopacnpeieIuTeIbHbIX
CTaHITUI», YTBEPKICHHBII
[IPUKA30M Munucrepcrsa
TpyJa U COLMAIBHOMN 3allUThI
Poccuiickoii ®enepauuu  OT
21 nmexabps 2015 r. Ne 1053H
(3aperucTpupoBaH
MuHHUCTEPCTBOM IOCTUIINU
Poccuiickoii ®enepauun 20
STHBaps 2016 r.,
peructpaunoHHbIil Ne 40674 )

C

OpranuzaninoHHO -
TEXHUYECKOE

CONPOBOXKIACHUE
skcruryaranuu ['PC

C/01.6

KOHTpOJII: BBIITOJIHCHU L
IMPON3BOACTBECHHBIX

MOKa3aTeJiel Mo 3KCIUTyaTaluu
I'PC

1.4. KomnereHuu

oOyuarorierocsi, GbopMupyeMble B Pe3yJIbTaTe OCBOEHUS

JUCIMITIIAHBI
HaumenoBanue
Koa n HaumeHoBaHue
KaTeropuu Koa n HanmeHoBaHue Ilepeyens mIaHUpPyeMbIX
. HHIUKATOPA 10CTHKEHUS
(rpymnmsr) KOMIIeTeH NI pe3yJIbTATOB 00y4eHHs
” KOMIIeTeHII U
KOMIIeTeHI U
HpuMeHeHME OIIK-1. OIIK-1.1 3HaTh | Ha ypoGHe 3HAHULL
q)sz[aMeHTanLme CnocobGeH pemaTh 3a1add, | TPUHIUINAAIBHBIE 3HAaTh. OCHOBHBIE MOJOXECHUS
BIzaHI/If/'I OTHOCAIIHECS K | 0COOEHHOCTH MOJICTUPOBAHUS | COBPEMEHHOM TEOPUM CTPOCHUS
npodeccrnoHaIEHOM MaTeMaTHYECKUX, aToMa, XHMMHYECKOHl  CBs3H,




HaunmeHnoBanue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Koa m HamMeHOBaHHeE
KOMIIETEHIIHH

Koa m HammeHoBaHHe
HHIMKATOPA TOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTaTOB 00y4YeHHst

NI TEIbHOCTH, TTPUMEHSISI
METOIBl MOJCIUPOBAHHUSA,
MaTeMaTHIeCKOTro
aHanms3a,
€CTECTBCHHOHAYYHEIC u
OOIICUHKEHEPHBIC 3HAHUS

(t)I/ISI/I‘ICCKI/IX U XHUMHYCCKUX
MPOLIECCOB,
npejiHa3HaYCHHbIE TSt
KOHKPETHBIX
TEXHOJIOTHYECKHX MTPOIIECCOB,

9HEPreTHKU u KUHETHKA
XUMHYICCKHX peaxImi,
XUMHYECKOTO paBHOBecHs,
TEOPHUH pacTBOpOB,
3IIEKTPOXUMHH, a TaKKe
OCHOBHBIE COCTMHEHUS

3JIEMEHTOB, MX KJIACCH(HUKALUIO
Y XUMUYECKHUE NPEBPAIIICHUS;

Ha yposHe yMeHuu

YMETh: ONpeACsaTh XUMUUECKUE
CBOWCTBA JIEMEHTOB U  HUX
COCIMHEHUI 10 IOJIOKEHHUIO B
IICD, ux BIMAHHE HA CHUCTEMY,

HaTIpaBJICHUE XUMHUYCCKHX
B3aNMOJICHCTBHH, KHUCJIOTHO-
OCHOBHOH ~ XapakTtep  cpemsl,
BO3MO3KHBIE IMOOOYHEIC

npoIiecchl (KOPPO3UOHHBIC U JIP.)
U MIPEJICKA3bIBATh UX BIUSHHUE HA
TEXHOJIOTHYECKUN poriiecc,
OKPY’KaIOIIyI0 cpeny u
YeIoBeKa, MpeUlaraTh CIIOCOOBI
3aUTEl  OT HHUX, a TaKKke

MIPUTOTaBINBATh pacTBOpBI
HYXHOM  KOHLEHTpaUMH U
OIIpeEHATh ee JIF0OBIM
JIOCTYITHBIM METOJIOM
(TuTpoBanue, C  IOMOUIbIO
apeoMmerpa u T.1.), u3mepaTs pH
BOJIHBIX pacTBOpoB
3JIEKTPOJINTOB;

Ha ypoeHe HABblKO6
BJIaACTh: METOoOAaMHU pacyeTa

KUHETHYECKUX u
TEpPMOAMHAMUYECKUX

XapaKTCPUCTHUK XUMHYECCKUX
peakiui, pacuera

KOHLIEHTpAallUd  pacTBOpPOB U
KOJIMYECTB  pearupylomux |
00pa3yIOIMXCsl  BEMIECTB  II0
XUMHYECKOMY YpaBHEHHIO,
pacuera MOKa3aTest
KHUCIIOTHOCTH  CpeJlbl, pacyera
OIC wm OKHCIIUTEILHO-
BOCCTAaHOBUTCIIbHBIX

TOTEHIIMAJIOB PEAKIIUN

OIIK-1.2 YmMmerh
HCIOJIB30BaTh OCHOBHBIE
3aKOHBI IHUCIUTLIAH

HHKEHEPHO-MEXaHHUYECKOTO
MOJTYJISL,

Ha YposHe 3HaHUll

3HAaTh: OCHOBHBIE TIOJIOKEHUS
COBPEMEHHON TEOpUU CTPOEHUS
aroMa, XUMHYECKOM  CBS3H,

SHEPreTUKU u KUHETUKH
XUMHYECKUX peakiui,
XUMHUYECKOTO paBHOBeCHS,
TEOpHH pPacTBOpOB,
JIEKTPOXUMUH, a TaKKe
OCHOBHBIE COEIMHEHUS

QJICMCHTOB, HUX KHaCCH(bHKaIIPIIO
N XUMHYCCKUEC TPEBPALICHMSA




HaunmeHnoBanue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Koa m HamMeHOBaHHeE
KOMIIETEHIIHH

Koa m HammeHoBaHHe
HHIMKATOPA TOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTaTOB 00y4YeHHst

Ha ypoeHe yMeHUll

YMETh: OMPENENITh XUMUUECKUE
CBOICTBa D9JEMEHTOB M  HUX
COCJMHEHUN MO TOJIOKEHUIO B
IICD, ux BIMAHHE HA CHUCTEMY,
HaTIpaBJICHUE XAMHAYECKUX
B3aHMOJCHCTBHH, KHUCJIOTHO-
OCHOBHOH ~ XapakTep  cpensl,
BO3MO>KHBIC moOoYHBIE
npoIiecchl (KOPPO3UOHHBIC U JIP.)
U TIpeACKa3bIBaTh UX BIIMSHUE HA
TEXHOJIOTHYECKUN poriiecc,
OKPY’KaIOIIyI0 cpeny u
YeloBeKa, MpeiaraTth CIIOCOOBI
3aUTEl  OT HHUX, a TaKKke
MIPUTOTABJINBATh pacTBOpEI
HYKHOU KOHIICHTPAIIH u
oTpenensTh ee JII0OBIM
JIOCTYITHBIM METOJIOM
(TuTpoBanue, C  IOMOUIbIO
apeoMmerpa u T.1.), u3mepaTs pH
BOJHBIX pacTBopoB
3JIEKTPOJIUTOB;

Ha YPOGHE HABBIKOG

BIAJIETh. METOJAMH  pacdera
KUHETHYCCKHIX u
TEPMOJIUHAMHYECKHUX
XapaKTCPUCTHUK XUMHYECCKUX
peakiui, pacuera
KOHLIEHTpAallUd  pacTBOpPOB U
KOJIMYECTB  pearupylomux ¢
00pa3yIOMMXCsl  BEIIECTB  T10
XUMHYECKOMY YpaBHEHHIO,
pacueta nokasaresst
KHCJIOTHOCTH Cpelpl, pacdera
OIC wm OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIbHbBIX
TOTEHIIMAJIOB PEAKIIUN

OIIK-1.3 YMmets
HCIOJIb30BaTh OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYYHBIX
JOUACLYIUINH, npaBuia
MOCTPOCHUS TEXHUUECKHUX
CXEM U YepTexen

HA YpOBHe 3HaHUll

3HATh. OCHOBHBIC IIOJIOKCHHUS
COBPEMEHHON TEOpUU CTPOEHUS
aroMa, XUMHYECKOM  CBS3H,
SHEPreTUKU " KHHETHKH
XUMHYECKUX peakiu,
XUMHYECKOTO paBHOBecCHSI,
TEOpUHn pacTBOpOB,
3JIEKTPOXUMHUH, a TakKe
OCHOBHBIC COCIMHEHUS
JJIEMEHTOB, MX KIACCH()UKAITUIO
1 XUMUYECKHE TPEBPAIICHNUS;

Ha ypoeHe yMeHull

YMETh: ONPENENATh XUMHUECKUE
CBOMCTBA JJIEMEHTOB U  HX
COCIMHCHUN II0 IIOJIOKCHHUIO B
[ICO, ux BIHMAHWE Ha CHCTEMY,
HaIpaBJIeHUE XUMUYECKHUX
B3aUMOJICHCTBHH, KHUCJIOTHO-
OCHOBHOHM  XapakTep  cpenpl,




HaunmeHnoBanue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Koa m HamMeHOBaHHeE
KOMIIETEHIIHH

Koa m HammeHoBaHHe
HHIMKATOPA TOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTaTOB 00y4YeHHst

BO3MO>KHBIC moOoYHBIE
npoIiecchl (KOPPO3UOHHBIC U JIP.)
U MIPEJICKA3bIBATh UX BIUSHHUE HA
TEXHOJIOTHYECKUN rporiiecc,
OKPY’KaIOIIyIO cpeny u
YeIoBeKa, MpeUlaraTth CIIOCOOBI
3aUTEl  OT HHUX, a TaKKke
MIPUTOTABJINBATh pacTBOpEI
HYy)KHOW  KOHIGHTpalMd |
oTpenensTh ee JIFOOBIM
JIOCTYITHBIM METOJIOM
(TuTpoBanue, C  IOMOUIbIO
apeoMmerpa u T.1.), u3mepaTs pH
BOJHBIX pacTBopoB
3JIEKTPOJIUTOB;

Ha YPOGHE HABBIKOG

BIAJIETh. METOJAMH  pacdera
KUHETHYCCKHIX u
TEePMOAMHAMHUYECKUX
XapaKTCPUCTHUK XUMHUYECCKUX
peakiui, pacuera
KOHLIEHTpAallUd  pacTBOpPOB U
KOJIMYECTB  pearupylomux ¢
00pa3yIoMMXCsl  BEIIECTB  I10
XUMHYECKOMY YpaBHEHHIO,
pacueta nokasarens
KHCIOTHOCTH Cpelpl, pacdera
OIC m OKHCIIUTEILHO-
BOCCTAaHOBUTCIIbHbBIX
TOTEHIIMAJIOB PEAKIIUN

OIIK-1.4 Biagers
OCHOBHBIMH METOJIAMH,
HCTIOJIB3YEMBIMH  T€0JIOTAMH,
HUHTEpIIpCTaAllU JaHHBbIX
reo(hU3NIECKUX
HCCJICIOBAaHUH, TEXHUKO-
SKOHOMHYECKOTO aHaJM3a,
HaBBIKAMU COCTaBJICHUS
pabounx MPOEKTOB B COCTaBe
TBOPYECKON KOMaH/IbI,

Ha YposHe 3HaHUll

3HATh. OCHOBHBIC IIOJIOKCHHUS
COBPEMEHHON TEOpUU CTPOEHUS
aroMa, XUMHYECKOM  CBS3H,
SHEPreTUKU " KHUHETUKH
XUMHYECKUX peakiui,
XUMHYECKOTO paBHOBeCHS,
TEOpUn pPacTBOpOB,
3JIEKTPOXUMHUH, a TakKe
OCHOBHBIC COCIMHEHUS
AJIEMEHTOB, MX KIACCH()UKAITUIO
1 XUMUYECKHE TPEBPAIICHHUS;

Ha ypoeHe yMeHull

YMETh: ONPEIENATh XUMHUECKUE
CBOMCTBA JJIEMEHTOB U  HX
COCIMHCHUN II0 IIOJIOKCHHUIO B
[ICO, ux BIHMAHWE HA CHCTEMY,

HaIpaBJIeHHE XAMHUYECKUX
B3aUMOJICHCTBHH, KHUCJIOTHO-
OCHOBHOHM  XapakTtep  cpepl,
BO3MOXKHEIE MOOOYHEIE

TpoItecchl (KOPPO3UOHHBIE U Ip. )
1 IPEACKAa3bIBaTh UX BIIMSAHUC HA
TEXHOJIOTHYECKHUI npotiece,
OKPYXKaIOIIYFO cpeny u
YeNoBeKa, MPEeIarath CIIOCOOBI
3aUTEl  OT HHUX, a TaKKke
[IPUTOTABJIMBATh pacTBOpEI




HaunmeHnoBanue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Koa m HamMeHOBaHHeE
KOMIIETEHIIHH

Koa m HammeHoBaHHe
HHIMKATOPA TOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTaTOB 00y4YeHHst

HYy)KHOW  KOHICHTpalMd |
oTpenensTh ee JIFOOBIM
JIOCTYITHBIM METOJIOM
(TuTpoBanue, C  IOMOUIbIO
apeoMmerpa u T.1.), u3mepaTs pH
BOJHBIX pacTBopoB
3JIEKTPOJIUTOB;

Ha YPOGHE HABBIKOG

BIAJIETh. METOJAMH  pacdera
KHHETHYECKHUX u
TE€PMOJANHAMUYECKUX
XapaKTCPUCTHUK XUMHYECCKUX
peakiui, pacuera
KOHLIEHTpAallUd  pacTBOpPOB U
KOJIMYECTB  pearupylomux ¢
00pa3yIOMMXCsl  BEIIECTB  TI0
XUMHYECKOMY YpaBHEHHIO,
pacueta nokasaress
KHCIOTHOCTH Cpelpl, pacdera
OIC mu OKHCIIUTEILHO-
BOCCTAaHOBUTCIIbHbBIX
TOTEHIIMAJIOB PEAKIIUN

OIIK-1.5 Biagers
HaBBIKAMU JIEJIOBOTO
B3aUMOJICHCTBUS C CEPBUCHOU
CIy’)kOOW ¥ OIICHUBaTh UX
pEeKOMEHJAlUd € y4eTOM
9KCIIEPUMEHTAIILHON  pabOThI
TEXHOJIOTHYCCKOTO oTnena
TPEIIPUSTHS

Ha YyposHe 3HaHUll

3HAaTh: OCHOBHBIE TIOJIOKEHUS
COBPEMEHHON TEOpUU CTPOEHUS
aroMa, XUMHYECKOM  CBS3H,

SHEPreTUKU u KUHETUKH
XUMHYECKUX peakiu,
XUMHUYECKOTO paBHOBecCHSI,
TEOpHH pPacTBOpOB,
JIEKTPOXUMUH, a TaKKe
OCHOBHBIE COEJIMHEHUS

2JIEMEHTOB, MX KIACCH()UKAITUIO
U XUMHYCECKHUE MTPEBPAILCHHS,;

Ha YypoGHe YMeHUll

YMETbh: OMPEACNATh XUMHYECKUE
CBOMCTBA DIJIIEMEHTOB M  HX
COENMHEHUIN IO TIOJIOKEHUIO B
[ICO, ux BIHMAHWE HA CHCTEMY,

HaIlipaBJIeHUE XAMHYECKUX
B3aUMOJICHCTBHH, KHUCJIOTHO-
OCHOBHOHM  XapakTep  cpepl,
BO3MOXKHEIE MOOOYHEIE

TpoItecchl (KOPPO3UOHHBIE U IIp. )
1 IPEACKAa3bIBaTh UX BIIMSAHUC HA
TEXHOJIOTHYECKHUI npotiece,
OKPYXKAIOIIY O cpeny u
YENIoBeKa, MPEeIarath CIIOCOOBI
3aUTEl  OT HHUX, a TaKKke

MIPUTOTABIMBATH pacTBOpEI
HY)KHOW  KOHIEHTpalMu |
OTIpEJICIIATh ee T0OBIM
JOCTYITHBIM METOJI0M
(TMTpOBaHHE, C  MOMOIIBIO
apeoMmerpa u T.n.), m3MepsaTh pH
BOJIHBIX pacTBOpoB
JJIEKTPOJINTOB;

Ha YPOBHE HABLIKOB




HaunmeHnoBanue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Koa m HamMeHOBaHHeE
KOMIIETEHIIHH

Koa m HammeHoBaHHe
HHIMKATOPA TOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTaTOB 00y4YeHHst

BIAJIETh. METOJAMH  pacdera
KHUHETUYECKUX u
TEPMOJIUHAMHYECKHUX

XapaKTCPUCTHUK XUMHYECCKUX
peakiui, pacuera
KOHLIEHTpAallUd  pacTBOpPOB U
KOJIMYECTB  pearupylomux ¢
00pa3yIoMMXCsl  BEIIECTB  TI0
XUMHYECKOMY YpaBHEHHIO,
pacueta MOKa3aTest
KHUCIIOTHOCTH  CpE€Jlbl, pacuera
OIC mu OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX

TOTEHIIMAJIOB PEAKIIUN

Hcnons3oBanue
WHCTPYMEHTOB i
00opyIoBaHUsS

OIlK 4.

Cnocoben MIPOBO/UTD
W3MEpeHHs 1 HAOIIOICHUS,
o0OpabatTbIBaTh u
NPECTaBIIATh
IKCHEPUMECHTAIBHBIC
JNaHHBIC

OIIK-4.1 3HaTh
TEXHOJIOTHIO COIOCTABIICHUS
MPOBEICHUS THUTIOBBIX
IKCIIEPUMEHTOB Ha
CTaHJapTHOM 000pY/OBaHUH
B naboparopum HW  Ha
MPOU3BOJICTBE,

HA YPOGHe 3HAHUTL

3HATh: BiusHWE  pa3IUYHBIX
XUMHYCCKUX COCIUHCHUN Ha
OpraHu3M YeoBeKa U
okpyxatouryto cpeny; [Ipasuia
paboThI B XUMUYECKON
naboparopuu; XUMHYECKHe
METOJIBI HeWTpanu3anuu
Bpenubix BemiectB; OCHOBHBIE
¢usnyeckne W XUMHYCCKUC
CBOWCTBa KOHCTPYKIIMOHHBIX U
OKCIITyaTallMOHHBIX MaTCpHUaJIOB
Ha yposHe yMeHul

yMeTh: Periath THUIOBBIE 3a/1a4U
M0 JOMYyCTUMOMY COACPIKaHUIO
BpPEIHBIX BEIIECTB B BO3IyXe
paboueii 30HbI, CTOYHBIX BOAAX U

MoYBe B xoJ1e
po¢eCCHOHATFHON

JESTEILHOCTH, O1eHUBAaTh
Ppe3yJIbTaThI u BBIOUPATH

ONTHMAJILHOE  pEIIeHHEe  MpH
pa3paboTke Mep mo Oe30macHOn

pabore c BPEIHBIMU
BEIIECTBAMH W  3alllUTe OT
BO3MOKHBIX TTOCTICICTBHIA
aBapuit B Xome
npodeCcCUoHaTbHOM

JICSITeTLHOCTH; KommexcHO
000CHOBBIBATH BBIOOD
KOHCTPYKIIMOHHBIX nu

OKCITYaTaAllMOHHBIX MAaTCcpUaJIoB
Ha OCHOBAHHHU HX XHMHYCCKHX
CBOfICTB, OLICHUBATDL PC3YyJIbTAThI
u BI:I6I/IpaTI> OIITUMAJIBHBIC
KOHCTPYKIMOHHBIC MaTCPUAJIbI
Ha YPO6HE HABLIKOB

BiageTh: HaBrikaMu IPOBCIACHUA

aHaIN3a, KOMIIJIEKCHOTO
000CHOBaHHUS MPUHAMAEMBIX
peLIeHUIH, CaMOCTOSITEILHOTO

MOWCKAa TyTeH  OpraHu3aluu
MEpONPUATHIA 10 Oe30macHOMH
pabote c BpEIHBIMU




HaunmeHnoBanue
KaTeropuu

(rpynmnsi)
KOMIIETEHIIHH

Koa m HamMeHOBaHHeE
KOMIIETEHIIHH

Koa m HammeHoBaHHe
HHIMKATOPA TOCTUKEHUS
KOMIIETEHIIHH

Ilepeyens miIaHUpyeMbIX
pe3yJIbTaTOB 00y4YeHHst

BEIIECTBAMU M  3alllUT€  OT
BO3MOKHBIX MOCJIECACTBUH
aBapuit B Xoze
npodeccroHaIbHON
eATeNIbHOCTH; Metomamu
OIICHKM CBOMCTB XHUMHYCCKHX
BCIIIECTB u KOMILIEKCHBIM
TOIXOZI0OM K mooopy
IKCIUTYaTallHOHHBIX u
KOHCTPYKLIMOHHBIX MaTepHalioB
JUTS. IPOCKTHPYEMBIX 00BEKTOB;

OIIK-4.2 YMmets
oOpabaThiBaTh  pe3yJbTAThI
Hay4HO-HMCCIIEI0BATENBCKOM
JIeSITeNIbHOCTH, UCTIONB3YS
CTaHJapTHOE OO0OPYOBaHHE,
npuOOpBI U MaTEPUATTHI,

Ha YpoeHe 3HaAHUU

3Hate: [IpaBunma paboTel B
XUMHYECKOH nabopaTopuu;
XHUMHUYECKHE METOBI
HEUTpaIM3auu BPEITHBIX
BEILIECTB; OCHOBHBIE
¢dusnueckue W XUMHYECKHE
CBOWCTBAa KOHCTPYKIIMOHHBIX U
SKCIUTyaTallMOHHBIX MaTePHAJIOB
Ha YpoeHe YMeHUll

YMETh: OICHUBAThH PE3yJIbTATHl U
BEIOHPATH ONTHMAITEHOE
pelieHne mpHu pa3paboTKe Mep
mo Oe3omacHOW  pabote ¢
BPCIHBIMHA BCIIICCTBAMU nu
3alInTe oT BO3MOKHBIX
MOCJIEICTBUI aBapuili B XoJe
npodeccroHaIbHON
JeSTETHHOCTH; KommexcHO
000CHOBHIBATH BEIOOp
KOHCTPYKIIMOHHBIX "
IKCIUTYaTalHOHHBIX MaTEPUATOB
Ha OCHOBAaHHMH HX XUMHUYCCKUX
CBOMCTB, OLICHUBAThH PE3yJIbTAThI
W BBIOMpaTh  ONTHUMAJLHBIE
KOHCTPYKIIMOHHBIC MaTCPUAJIbI
Ha YpOGHe HABBIKOB

BIANeTh: MeTomamMu  OLEHKH
CBOWCTB XUMHYCCKHUX BEHICCTB U
KOMIUICKCHBIM ~ TOAXOJOM K
no00py HSKCIUTyaTallMOHHBIX U
KOHCTPYKIIMOHHBIX MAaTEPUAIOB
JUTS IPOCKTHPYEMBIX OOBEKTOB;

OIIK-4.3 Bianers
TEXHUKOU
SKCIICPUMEHTHPOBAHHS c
HCIOJIB30BaHUEM IMaKEeTOB
poTrpaMM

Ha ypoene 3HAHULL
3HaTh: OCHOBHEIC (bHSPI‘ICCKI/IG u

XVMHYECKHE CBOHCTBa
KOHCTPYKIMOHHBIX u
9KCIUTyaTallIOHHBIX MaTEpPHAIIOB
Ha yposHe yMeHuu

YMETb: KommnekcHo
00OCHOBBIBATH BEIOOp
KOHCTPYKLIMOHHBIX "

OKCITYaTallMOHHBIX MaTcpuaJioB
Ha OCHOBAHHMH HX XHMHYCCKHUX
CBOﬁCTB, OLICHUBATDL PC3YyJIbTAThI
u BBI6I/IpaTI) OIITUMAJIBHBIC
KOHCTPYKIIMOHHBIC MaTCPUAJIbI
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HaunmeHnoBanue
Koa m HammeHoBaHHe

KATEeropuu Koa n HanmeHnoBanue Ilepeyens miIaHUpPyeMbIX
. HHIUKATOPA J0CTHKEHHS
(rpymnmsr) KOMII€TeH U pe3yJIbTaTOB 00y4eHHs
” KOMIIeTeHIH
KOMIIeTeHI U

HA YPOBHE HABLIKOS
BIaNCeTh: MeTomaMu  OICHKH
CBOWCTB XUMHYECKHX BEHICCTB U
KOMIIJICKCHBIM nmoaxoa0oM K
Mo00py HSKCIUTyaTallMOHHBIX U
KOHCTPYKIIMOHHBIX MAaTepHAaJIOB
JUISL IPOSKTUPYEMBIX 00HEKTOB;

2. Mecto mucuumiuHebl B cTpykrype OITOIT

JucuunnuHa «XuMHsD pealn3yeTcss B paMKax o0si3aTenbHON yactu bioka 1
«Aucuunmuael (Moayss)» mporpaMmmel OakaBpHara.

JucuumirHa npenojaercs o0ydarmumMes 1o o4Hol popme o0yyeHuss — B 1-
M CeMecTpe, 1o 04HO-3a04HOM Popme — BO 1 cemectpe.

JuctuminHa «XuMUs» SBISETCS MPOMEXYTOUYHBIM A3TaroM (HOPMUPOBAHUS
komnerenuui OIIK-1, OIIK-4 B npouecce ocBoenust OIIOII.

JuciumHa «XUMHS» OCHOBBIBAETCS HA 3HAHMUAX, YMEHHAX W HaBBIKAX,
OPUOOPETEHHBIX TNPU M3YYEHUM IUCLUIUIMH: Maremaruka, ®usuka, U SBISETCS
MPEAIIECTBYIONIEH JUIsl U3ydYeHUs TUCIUIUTMH: Xumus HedTu U ra3a, Teoperndeckas
MexaHuka, CoIpoTHBIEHHE MaTEpUAIOB, METpoJIoTHs, CTaHIapTU3alusd W
cepruduKkanus, OJIEKTPOTEXHUKA U DJIEKTPOHHKA, TerIoTeXHHKa, yueOHas
IIPaKTUKA: O3HAKOMUTEJIbHAs (craumoHapHas, BBIE3/[HAs) IPAKTUKA,
['ocynmapcTBeHHass wWTOroBasi —aTrTecTalUs: MOATNOTOBKAa K cJade M cjaaya
rocyJapCTBEHHOr0 ’K3aMeHa, ['ocyjapcTBeHHasi UTOrOBasi aTTECTALUS: BHIIIOJTHEHHE,
MOJATOTOBKAa K MPOLEAYpPE 3allUThl M 3allUTa BBHIMYCKHOW KBaJu(UKAIMOHHOU
paboTHI.

®opMoil MPOMEKYTOUHOU aTTECTAIMU 3HAHUN OOy4aeMbIX MO OYHOM (opme
oOydeHHsl SBJISIETCS 3a4eT B 1-M cemecTpe, MO O4YHO-3a04HOM opme 3auer B 1-m
CEMECTpE.

3. O0beM QM CHUTITHHBI
OO6mas TPyJAO0EMKOCTh JUCIHUIUTMHBI COCTaBJIsSET 3_3a4eTHbBIX enuHuIbl (108

aKaJIeMUYECKHX Yaca), B TOM YHUCJIIE
ouyHasi gopma o0yueHus:

CemecTtp 1
JIEKIIAN 16
71a00paTOPHBIE 3AHSITHS 16

CCMHHAPLI U IMPAKTHYCCKUC 3aHATUA -

KOHTPOJIb: KOHTaKTHasi paboTa

KOHTPOJIb: CaMOCTOsITeIbHasi paboTa 36

pacdeTHO-rpaduieckrue paboThl, KYpCOBbIC paOOTHI (IPOSKTHI): KOHTAKTHAS paboTa

pacueTHO-rpaduueckue paboThl, KypCOBBIe PaOOTHI (IPOCKTHI): CAMOCTOSITENIbHAS paboTa

KOHCYJIbTAIlUH 1
Konmaxmmuas paboma 32
Camocmosmenvhas paboma 39

Bun npomexxyTounoit arrectanuu (popma KOHTPOJIS): 3a4eT
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04HO-3204HAasi GopMa 00yUeHuUs:

CemecTtp 1
JICKIMH
71a00paTOPHBIE 3AHSITHS 6

CCMHHAPLI U ITIPAKTHUYCCKUC 3aHATUA

KOHTPOJIb: KOHTaKTHasi padoTa

KOHTPOJIb: CaMOCTOsITeIbHAsi paboTa 36

pacdeTHO-rpaduieckrue paboThl, KYpCOBbIC paOOTHI (IPOSKTHI): KOHTAKTHAS paboTa

pacueTHO-rpaduueckue paboThl, KypCOBBIC PaOOTHI (IPOCKTHI): CAMOCTOSITENIbHAS paboTa

KOHCYJIbTAIIUH 1
Konmaxmmuas paboma 12
Camocmosmenvhas paboma 59

Bun npomexyTounoit arrectanuu (popma KOHTPOJIS): 3a4eT

4. Coaep:xanue TUCHUILUINHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jaesiam)
Ounas ¢popma 00yueHust

KomuuectBo yacoB Kon
KOHTaKTHas pabora WHIAUKATOPA
Tewma (pazmen) roxan | saGoparopms | commmD CAMOCTOATEIb | 1\ orcerid
TPaKTUYCCKUE Hasg pa60Ta

u € 3aHATUA — KOMIICTCHIIMH
OIIK-1.1,
1. OcHOBHBIE MOHATUSA U 3aKOHBI 835:} g’
xumuu. Ilepuonmyeckas cucrema OIIK-1 ' 4’
JOW. Menpeneesa. Crpoenne | 4 2 - 7 OIK-1.5.
aroMa M CTPOEHUE MOJIEKYJd U OHK—4. 1’
BEIIIECTBA. OIIK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
2.XUMHYECKasi TEPMOJMHAMMKA. OIIK-1.4
XuMH4eckas KHHETHKA. 4 4 ) 8 OIIK-1.5,
XuMu4yeckoe u ¢dazoBoe OIIK-4.1
PAaBHOBCCHC. OHK-4.2,
OIIK-4.3
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
3. OOmme cBoOWCTBa PAaCcTBOPOB. OIIK-1.4
JucniepcHple Y KOJUIOWIHBIE 4 4 ) 8 OIlK-1.5,
CUCTEMBI. PacTBOpBI OIIK-4.1
HE3JIEKTPOJIUTOB U JIEKTPOJIUTOB. OI1K-4.2,
OIIK-4.3
4.OKUCIUTEIBHO- 4 6 - 8 OIIK-1.1,
BOCCTAHOBUTEJIBHBIE PEAKLUU U OIIK-1.2,
ANEKTPOXUMUYECKHE MPOLECCHI. OIIK-1.3,
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OIIK-1.4,
OIIK-1.5,
OIIK-4.1,

OIlK-4.2,
OIIK-4.3

Koncynbranun

Kontpoinb (3x3ameH)

36

OINK-1.1,
OIIK-1.2,
OIIK-1.3,
OIlK-1.4,
OIIK-1.5,
OIlK-4.1,
OITK-4.2,

OIIK-4.3

UTOro

33

39

OuHo-3a0uHasi popma o0yUeHus

Tewma (paznen)

KomnuectBo yacoB

KOHTaKTHas paboTa

JIEKITA

J1a00pPaTOPHBI
€ 3aHATHS

CeMHHAaphl U
IIPAaKTUYECKHE
3aHATHS

CaMOCTOSITEIh
Has paboTa

Kon
HWHJIUKaTOpa
JOCTHIKEHHI

KOMIIETCHIIUH

1. OcHOBHBIE MOHATUSA U 3aKOHBI
xumnn. [lepmoanueckas cucrema
JA.M. MenneneeBa. CrpoeHue
aToMa M CTPOCHHE MOJEKYJI MU
BEIIICCTBA.

12

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

OIIK-4.3

2. Xumudeckas TEepMOAMHAMUKA.
XuMuyeckas KHHETHUKA.
XUMHYECKOe u ¢dazoBoe
paBHOBECHE.

13

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

OIIK-4.3

3. OOume cBoicTBa PAacTBOPOB.
JluciepcHple M KOJUIOMJHBIE
CHUCTEMBI. PactBOpsbI
HERJIEKTPOJIUTOB U AJIEKTPOJIUTOB.

13

OIK-1.1,
OIK-1.2,
OIK-1.3,
OITK-1.4,
OITK-1.5,
OITK-4.1,
OIIK-4.2,
OIK-4.3

4 .OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIMH U

13

OIIK-1.1,
OIIK-1.2,

13




KonnuectBo yacos Kon

KOHTaKTHas pabora WHIAUKATOPA
CeMMHApbl 1 CaMOCTOATEIb TOCTHIKEHHI
TPaKTUYCCKUE Hasg pa60Ta
KOMIICTCHIIUN

Tewma (pazmen)
JISKITH 11a00paTOPHBI
u € 3aHATUA

OIIK-1.3,
OIIK-1.4,
OIIK-1.5,
AIIEKTPOXUMHUYECKHE TPOLIECCHI. OIlK-4.1,
OIIK-4.2,
OIIK-4.3

Koncynbranuu 1 -

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

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

OIIK-4.1,
OIIK-4.2,
OIIK-4.3

uToro 12 59

5. OOpa3oBaTesibHbIE TEXHOJOTMHM, IPUMeHsieMble TIPH OCBOCHHUH
TUCUHMILTHHBI

Meronuka npenojaBaHus JUCLUUIUIMHBI M peau3alusi KOMIIETEHTHOCTHOIO
MOJIX0/1a B M3JIOKEHUHU U BOCIIPUSATHN MaTepHalia MpeayCMaTpUBAET UCIOJIb30BAHUE
cienyromux (GopM TOpOBENEHUsS TPYINIOBbIX, WHIAUBUIYAIbHBIX, ayAUTOPHBIX
3aHATHI B COYETAaHMHM C BHEAYAUTOPHON pabOTOM C 1ebil0 (OpMUpPOBAHUS U
pa3BUTHS NPO(eCCUOHATBHBIX HABBIKOB 00YyYaOLIUXCSI:

- BO BpeMs JIEKIMOHHBIX 3aHATHA HUCIHOJIB3YIOTCS TMpPE3EHTAluu C
NPUMEHEHUEM CIIalJIOB ¢ TparuecKuM U TaOJIMYHBIM MaTepUajIoM, a Takke pazoop
TUMAYHBIX CUTYyallMii, YTO TIOBBIIAET HAIJAIHOCTh M  HMHGOPMATUBHOCTD
HCIOJIb3yeMOTr0 TEOPETHUECKOT0 MaTeprarna;

- TPAKTUYECKUE 3aHATUS MNPELyCMaTpPHUBAKOT HCIIOJIb30BAHUE TI'PYNIIOBOU
dbopmbl 00yUeHHS, KOTOpask MO3BOJISAET CTyJAeHTaM 3(PGEeKTUBHO B3aUMOICHCTBOBATH
B MHUKpOrpynmax IpH OOCYXIEHHU TEOPETHUYECKOr0 MaTepHualia, BBIOJIHEHUE
MIPAKTUYECKUX YITPAKHEHUN;

- HCTI0JIb30BaHNUE TECTOB JJI1 KOHTPOJIS 3HAHUM;

- IOATOTOBKA pe(epaToB U JOKIAJ0B IO CAMOCTOSTENILHON pabOTe CTYIEHTOB
U BBICTYIUICHUE C JIOKJIAJIOM TNepe]] ayIMTOpUEH, 4TO CrOCOOCTBYET (hOPMUPOBAHUIO
HAaBBIKOB YCTHOTO BBICTYIUIGHMS 10 H3y4aeMOMl TeMe€ U  aKTUBHU3UPYET
MO03HABATENbHYIO0 AKTUBHOCTh CTYIEHTOB.

B pamkax yueGHOro Kypca Takke MOTYT ObITb OpPraHW30BaHbl U MPOBEICHBI
BCTpEYH C  MPEJACTABUTEISIMU  POCCHUUCKMX M 3apyOEKHBIX  KOMIIaHUM,
rOCyapCTBEHHBIX M OOIIECTBEHHBIX OpraHU3alllii, MacTep-KIACChl JKCIEPTOB U
CIELUAIMCTOB.
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6. IlpakTyeckas MOATrOTOBKA

[IpakTrueckass OATOTOBKA pEaM3yeTCs] MyTeM MPOBEICHUS TPAKTUYCCKUX
3aHATUH, MPEIyCMATPUBAIONINX ydacTHe OOYYaIOIIUXCs B BBIMOJIHEHUU OTACIBHBIX
AJIEMEHTOB pPaboT, CBS3aHHBIX C Oyaymied npodeccuoHaIbHON AESTEIbHOCTHIO.
OO0bem 3aHATHI B (hOpME NMPAKTUUECKON MOATOTOBKHM cOcTaBiseT 4 yac. (110 O4HOMN
dbopme oOyueHust), 2 gac. (1mo 3aouHoi popme 00yUueHwUs)

Ounas dopma 00ydeHust

Komma Koz
®dopma UHMKATOPa
Bun 3aparus Tema 3anaTusa €CTBO o
MIPOBEACHUS JOCTYOKEHUI
T KOMIICTCHIIN N
I'pynnoBas
KOMaHTHast
pabora ¢
3JIEMEHTAMU
JIETTIOBOM UTPBHI.
Brmonnenue
. pacueToB u OIIK-1.1,
«PacTBOpBI KMCJIOT, OCHOBAHUH, OIK-1.2
- N MPUTOTOBJICHUE -1.2,
coJIel 1 UX CBOMCTBA. . OIMK-1.3
[IpUroToBIEHNE PACTBOPOB pacTBOpa CCpHOH S
MpakTnyeck p p P KHCIIOTBI OIIK-1.4,
KucioT». Perrenue 3aga4 mo . OITK-1.5
oe 3ajlaHue 2 3aJJaHHOM -1.5,
TeMaM «CriocoObl BbIpaKEHUS OIK-4.1
KOHIIEHTPALUHA PACTBOPOB KOHLCHTpaLH! e
P b POB-. u3 6onee OIIK-4.2,
OnekTponuTsl. ['uaponus. KOHIEHTPHPOBAL
Bonopoanslii mokazareinby pHp OIIK-4.3
HOTO, IIPOBEPKA
pe3yibTaTa
METOA0M
apeoMeTpuH,
pabora co
CIIPAaBOYHOM
JINTEPATYPOil
MpakTnueck «["anpBaHWYECKUE DIIEMCHTHI. 2 NHamBMayans OIIK-1.1,
Onekrponns. Koppo3us» OIIK-1.2
oe 3ajlaHne P PP Hada n ’
(HanmucaHue aHOAHBIX U FOVIINOBas OIIK-1.3,
KaTOJHBIX peaKIui Py OIIK-1.4,
ANEKTPOXUMHUYECKUX MTPOLIECCOB, KOMaHAHas OIIK-1.5,
onpenaeneaune DJ1C paboTa c OIlIK-4.1,
TaJIbBAHUYECKUX DJIEMEHTOB, 31IeEMEHTaMI OIIK-4.2,
COCTAaBJICHUEC CXEMbI AeJ'IOBOI\/JI Mrp bl. OIIK-4.3
raJbBaHUYECKUX U U3
KOPPO3UOHHBIX 3JIEMEHTOB,
pacyeTsl 1o 3akony Dapanest) NPEANOXEHHDI
X CpeacTBs
cobpaTb
paboTaroLmin
raibBaHn4ecK
N SNEeMEeHT,
onpesennTb

15



Bun 3anarus

Tewma 3anaTus

Komnua
€CTBO
JacoB

dopma
IIPOBEICHUS

Kopx
UHAUKATOpa
JIOCTYKCHUH

KOMIIETEHIIU U

ero DAC,

paccunTaTb
TeopeTnyecko
€ 3HayeHue,

COCTaBUTb

cxemy

ranbBaHn4YyecK
Oro 3/1eMeHTa,

pabota co
CIIPABOYHOM
JINTEpATypoOu

OuHo-3204Has (hopMa 00y4eHUs

Bun
3aHATHS

Tema 3agaTusa

Konnuec
TBO
JacoB

®opma
IIPOBEICHUS

Kon
HHIUKATOPA
JIOCTHKECHUM

KOMIICTEHIIU U

MpakTn

yeckoe

3a4aHn
e

«["anpBaHUYECKHE DIIEMEHTEL.
Onextposns. Kopposus»
(HamucaHWe aHOHBIX M KaTOIHBIX
PEAKLIHI SJIEKTPOXUMUYECKUX
npotieccos, onpeaenenue IJC
raJJbBaHM4YECKUX 3JIEMEHTOB,
COCTaBJIEHHE CXEMBI
TaJIbBAHUYECKUX U KOPPO3UOHHBIX
AJIEMEHTOB, PACUETHI 110 3aKOHY
®dapanes)

NHavBuayanb
Has n
rpynnosas
KOMaHAHas
paboTa c
aneMeHTamMu
A,eN0BON UTPbI.
N3
npeaoXXeHHbI
X CpeAacTB
cobpatb
paboTaroLmin
ranbBaHN4ecK
WA SNeMEHT,
onpesennTb
ero 24C,
paccumTaTtb
TeopeTn4yecko
e 3HaueHue,
COCTaBUTb
cxemy
ranbBaHN4ecK

Oro sanNeMeHTa,
pabota co
CIIPAaBOYHOM
JINTEPATYpPOH

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

OIIK-4.3




7. Y4deOHO-MeTOAUMYECKOEe oOeclevYeHHe CaMOCTOAATEJbHOH PadoThl
CTY/ICHTOB

CamocrosiTenbHas paboTa peadu3yeTcss B paMKax IpPOrpaMMbl OCBOCHHS
JUCUUIUIMHBI B CIEAYIOMHMX (hopmax:

- MpopabOTKa TEMATUKHU CAMOCTOSITEILHON paObOThI;

- Hanucanue pedepara;

- BBITIOJIHEHUE UHIUBUAYAJIbHBIX 33JIaHUN;

- MMOJTrOTOBKA K C/Iaue 3ayeTa.

B pamkax ydeGHOro Kypca MpeaycMaTpuBarOTCsl BCTPEUU C MPEICTaBUTEIAMHU
npo(UIbHBIX MPEATPUATHI.

CamocrosiTenbHass paboTa TMPOBOJUTCS C LENbIO: CHUCTEMAaTH3alUuUd U
3aKpEIUICHUST TMOJyYEHHBIX TEOPETUYECKUX 3HAHUW M MPaKTUYECKHX YMEHUH
oOyJarommxcs; YrJIyOJeHUs W pacIIMpeHHs] TEOPEeTHMYECKUX 3HAaHUW CTYJIEHTOB;
(GopMHpOBaHHA YMEHHH MCHOJIb30BATh HOPMATHMBHYIO, MPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTAIMIO, YUEOHYIO0 U CHELHUAIbHYIO JINTEPATypy; Pa3BUTHs MO3HABATEIbHBIX
CHOCOOHOCTEM M AKTHMBHOCTH  OOYy4YaloIIMXCA:  TBOPYECKOM  HMHMIIMATHBBI,
CaMOCTOATENIHOCTH,  OTBETCTBEHHOCTH,  OpPraHU30BaHHOCTH;  (OPMHpPOBAHUE
CaMOCTOSATEILHOCTH MBIILLJIEHUS, CrocoOHOCTEM K CaMOpa3BUTHIO,
COBEPILIEHCTBOBAHUIO M CaMOOpraHu3aluu; QopMupoBaHus NpodeccHoHaTbHBIX
KOMITETEHIINI; Pa3BUTHIO UCCIIEA0BATEILCKIUX YMEHUMN CTYIC€HTOB.

@®opMbI U BHUJIIBI CAMOCTOSITEIbHOM pPabOThI CTYJEHTOB: YT€HHE OCHOBHOW U
JOTIOJIHUTENIBHOW  JINTEPaTypbl — CaMOCTOSTEIBHOE M3Y4YEHHE MaTrepuaya Io
PEKOMEHTyeMBbIM JIUTEPATYPHBIM UCTOUYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTajIoroM,
CaMOCTOATENBHBIN TOAO0P HEOOXOAMMOW JHTEepaTypbl; paboTa CO CIOBapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumoW wuHpopmamuu B cetu VIHTepHeT;
KOHCTIICKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHUE
AHHOTALIMM K MPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM; COCTABJICHHE PELICH3UN U
OT3bIBOB Ha NPOYUTAHHBIM MaTepual; cOocTaBieHUE 0030pa MyOJMKAlMil MO TEME;
COCTaBJIICHHE U  pa3padoTKa TEPMHUHOJIOTMYECKOrO  CJIOBaps;  COCTaBJICHUE
XPOHOJIOTMUECKOW TaOJuIbl;, cocTaBieHue Oubnamorpaduu (6udbauorpaduyueckon
KApTOTEKH); TMOArOTOBKA K pAa3IMYHbIM (QopMaM TEeKyIlled U MpOMEKYTOUHOU
arrecTalii (K TECTUPOBAHMIO, KOHTPOJBHOM paboTe, 3a4eTy); BBIMOJHEHUE
JIOMAIIIHUX KOHTPOJBHBIX pPabOT; CaMOCTOSITENIbHOE BBIMOJHEHUE MPAKTHYECKUX
3aJJaHUil PenpoOaAyKTUBHOIO THUIA (OTBETHI HA BOIIPOCHI, 33J1a4M, TECThI; BHIIIOJIHEHNE
TBOPYECKHX 3aJaHul).

TexHonorus opraHu3auy CaMOCTOATEIbHOW PabOThl 00yUYaIOIIUXCSl BKITIOYAET
UCTIOJb30BaHUE HMH(POPMAIMOHHBIX U  MaTEepPHAIBbHO-TEXHUUYECKUX  PECYypCOB
00pa30BaTEIbHOr0 YUpPEKACHUS: OMOIMOTEKY C YATAJIbHBIM 3aJI0M, KOMIIBIOTEPHBIE
KJIACChl C BO3MOXHOCTBbIO paboTel B IHTepHer; ayauTopuu (KJacchl) s
KOHCYJIbTALIMOHHOM J1€SITEIbHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOMIMMHUCS BHEAYAUTOPHOM CaMOCTOSATEIbHOU
paboThl MIpenojaBaTeilb MPOBOJUT KOHCYJIbTHUPOBAHUE IO BBIIIOJIHEHHUIO 3aJIaHUf,
KOTOpPbIM BKJIIOYAET I1edb 3aJaHusi, €ro COJEp)KaHMs, CPOKU BBINOJHEHUS,
OpPUEHTUPOBOYHBIN 00bEM pabOThI, OCHOBHBIE TPEOOBAHUS K pe3yJibTaTaM padoThl,
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KPpUTEpPUU OILCEHKH. Bo Bpems BBHINOJHEHUS OOYYaIOMUMUCS BHEAYIUTOPHOU
CaMOCTOATEIFHON PabOThI ¥ MTPU HEOOXOAMMOCTH TPETIOAaBATEh MOKET ITPOBOIUTH
WHIMBUAYaJIbHbIEC U TPYNIOBBIE KOHCYJIbTAIUU.

CamocrtosTenbHass pab0oTa MOXKET OCYIIECTBISIThCS WHAUBUIYATBHO WU
rpyImnamMu o0y4arouuxcsi B 3aBUCUMOCTH OT 1€JU, 00beMa, KOHKPETHOU TEMAaTUKHU
CaMOCTOSITEJILHON PabOThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUN 00yUYarOIIUXCsl.

KoHntpons  caMocTosiTeNIbHOW  paOOThl  CTYJEHTOB  IpeAyCMaTpPHUBAET:
COOTHECEHUE COJICPKaHUsI KOHTPOJIS C HESIMUA 00yUeHHS; 00BEKTUBHOCTh KOHTPOJIS;
BAJUAHOCTh KOHTPOJIS (COOTBETCTBHE TPEIBSABIAEMBIX 3aJaHUA TOMY, YTO
npeanoiaraercs MpoBepuTh); AU epeHInalnnu0  KOHTPOJIbHO-U3MEPUTETHHBIX

MaTepHaJIoB.
@OopMBbI  KOHTPOJSI CaMOCTOATEIHHOM paloThl: MPOCMOTP U MPOBEpKa
BBITIOJIHEHUS ~ CaMOCTOATENBLHOM  paboThl  TpemojaBarelieM;  OpraHu3alus

CaMOTIPOBEPKH, B3aMMOIIPOBEPKH BBHITIOJTHEHHOTO 3aJaHUsl B TPYIIE; OOCYKICHUE
PE3yNbTATOB BHITTOJIHEHHON paOOThI HA 3aHATHUH, MTPOBEACHHUE MUCHBMEHHOTO OIPOCa;
MPOBEICHUE YCTHOTO OIMPOCa; OpraHW3alMsl ¥ TPOBEACHUE WHINBUIYATBHOTO
cobeceloBaHusI; OpraHu3allys U MPOBEJeHUE cOOeCeIOBaHUsI C TPYMIIION.

Ne

w/n Buj yue6Ho-MeTOqMYeCcKOro obecnevyeHust

1 KonTponbuble 3aganust (BapuaHThl).

2 TecroBble 3a1aHus.

3. Bompocs! 151 caMOKOHTPOJISL 3HAHUH.

4 TeMBI DOKIIaI0B.

5 3aaHus A1 MOATOTOBKU K IMPOMEXYTOUHOM aTTEeCTAalluy 110 TUCIHUITIIMHE
' (Bompocs! k 3aueTty)
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8. ®oH OLEHOYHBIX CPEICTB JISl MPOBEACHUS TEKYLIer0o KOHTPOJS yCIeBAeMOCTH, IPOMEKYTOYHOH ATTeCTAIMHU
10 UTOraM OCBOEHHUS U CIHUILINHBI

8.1. [TacnopTt oHIa OLIEHOYHBIX CPEACTB

Kountponupyemsie pazensl HaumenoBanue
Ne Ko u HaumeHnoBanue komnereHyuu |  MHAMKATOP JOCTUKEHUS] KOMIIETEHIIUN
(TeMBI) TUCTTUTUTMHBI OIICHOYHOTO CPEJICTBA
1. | OcHoBHBIE TTOHATHS 1 3aKk0oHEI | OIIK-1. OIIK-1.1 3HaTp NPUHIUIUAIBHBIC | MHIUBUIYAIbHbIE
XUMUU. [Mepuognueckas | CriocobeH peuiaTth 3a7a4M, | 0COOCHHOCTHU MOJICJIUPOBAHUS | KOHTPOJIbHBIE paboTHI;
cucreMa J[.MI. MenneneeBa. | oTHocsmuecs: K MpodecCHOHATBHON | MaTEeMaTUYECKHX, bu3IIeCKUX u | peepar; yCTHBIA ompoc,
CtpoeHue aTomMa U CTPOCHHE | ACATEIBHOCTH, NPUMEHSS METOJbl | XUMHUYECKUX MPOIIECCOB, | cobece0BaHNE; TECT,
MOJIEKYJI 1 BEII[ECTBA. MOJICIIMPOBAHUS, MaTeMAaTHUYECKOTO | MpEeIHA3HAYEHHBIE  JII  KOHKPETHBIX | 3a4eT.
aHaJM3a, €CTEeCTBEHHOHAYUYHbIE M | TEXHOJOTHYECKHUX MPOIIECCOB,
oOIIenHKEHEPHBIC 3HAHUS OIIK-1.2 YMeTh HCIIOJIL30BaTh
OIIK 4. OCHOBHBIE 3aKOHBI JTHUCIUITINH
Crioco6eH mpoBOIUTh U3MEPEHUS U | MHKCHEPHO-MEXaHUIECKOTO MOJTYJIA,
HaOmoneHusi, oOpabaTeiBaTh U OIIK-1.3 YMeThb HCII0JIb30BaTh
MPEACTABIIATh DKCIIEPUMEHTATbHBIC | OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JTaHHBIE JUCIUTLIFH, npaBuia MOCTPOEHUS
TEXHUYECKUX CXEM M YePTEIKEH
OIIK-14 Bnangetsb OCHOBHBIMH

METOAaMH, HCIOJbB3YEMBIMU TI€OJIOTaMU,
HUHTCpHpCTAllU HAHHBIX T eO(l)I/I3I/IquKI/IX

HCCIEIOBaHNH, TEXHUKO-
SKOHOMMYECKOTO aHalu3a, HaBbIKaMH
COCTaBlieHUs pabo4yuMx TPOEKTOB B

COCTaBe TBOPUYECKOW KOMAHJIBI,

OIIK-1.5 BnageTs HaBBEIKAaMHU JEJI0OBOTO
B3aUMO/ICHCTBHUS C CEPBUCHOM CITy>KOOU U
OLICHUBAaTh MX PEKOMEHJALMH C yYE€TOM
JKCIIEPUMEHTAIIBHON paboThI
TEXHOJIOTMYECKOT0 OT/ENa MPEIIPUATUS

OIIK-4.1 3HaTh TEXHOJIOTUIO
CONOCTABJICHHUSI TIPOBEJICHHSI  THUIOBBIX




KonTponupyembie pazneibl

HaumeHnoBanue

No Kon n HaumeHoBaHue komneTeHuu | MHAMKATOP JOCTUKEHUS] KOMIIETEHIIUN
(TeMbl) TUCITUTUTHHBI OLICHOYHOTO CPEJICTBA
SKCIEPUMEHTOB Ha CTaHIapTHOM
o0opyloBaHWM B JIaOOpaTOpuud W Ha
MIPOU3BOJICTBE,
OIIK-4.2 YmMmetb 00pabaThIBaTh
pe3yabTaThl HAy4YHO-UCCIEI0BATEIbCKOM
NEATEITLHOCTH, HCIOJIB3YS CTaHIApPTHOE
obopyoBaHue, MPUOOPHI U MaTEPUAITHI,
OIIK-4.3 Bnanets TEXHUKOU
IKCIIEPUMEHTUPOBAHHUS c
HCII0JIb30BAHHUEM MTAKETOB IMPOTPaMM
2. | Xumnueckas OIIK-1. OIIK-1.1 3HaTp mNpUHUUOHAJIBHBIE | HHAWBUyalIbHbIE
TEPMOIMHAMHUKA. CrocobeH pemaTh 3aJa41, | 0COOEHHOCTH MOJICIIUPOBAHUS | KOHTPOJIbHBIC paboTHI;
Xumuueckas KHHETHKA. | OTHOCAIINECS K MPOPECCHOHAIBHON | MAaTEMAaTHYECKHUX, buznuecKux U | pabouas TeTpajib
Xumudeckoe W (a3oBOE | IEATCTLHOCTH, TMPUMEHSS METOMBI | XUMHUYECKUX MpoIIeccoB, | (OTACIbHBIN Marepuan),
paBHOBECHE. MOJICTTUPOBAHUS, MATEMAaTUYCCKOTO | TpeJHa3HAYCHHBIE  JUIS  KOHKPETHBIX | pedepar; YCTHBIH Ompoc,
aHaJlM3a, €CTECTBEHHOHAYYHbIE M | TEXHOJOTHYECKHUX MPOIECCOB, cobeceqoBaHuE; TECT,
OOIICHH)KEHEPHBIC 3HAHUS OIIK-1.2 Ymetp WCIIOJIb30BaTh | 3a4ET.
OIIK 4. OCHOBHEBIE 3aKOHBI TUCIIUILINH
Crioco0eH TIPOBOIUTH MU3MEPEHUS U | HHXKEHEPHO-MEXaHUIECKOTO MOJTYJIS,
HaOmroZeHUsI, 00pabaThiBaTh | OIIK-1.3 YMeTh HCIIOJIB30BaTh
MPEJICTaBIATh JKCIICPUMEHTAIBHBIC | OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
JaHHEIE JUACIUTUINH, npaBuia MTOCTPOCHUS
TEXHUUYECKUX CXEM M UepTexeit
OIIK-1.4 Bnanetn OCHOBHBIMU

METOJaMH, HCIIOJIb3yCMBIMH TI'COJIOTaMHU,
HHTCPIIPCTAINN JaHHBIX FeO(I)I/ISI/I‘IeCKI/IX

HCCJICIOBAHUM, TEXHMUKO-
SKOHOMHMYECKOI0 aHajdnh3a, HaBhIKaMH
COCTaBJICHUS  pabO4YMX TMPOEKTOB B

COCTaBe TBOPYECKOM KOMaH/IbI,
OIIK-1.5 BnageTh HaBbIKaMH JIEJIOBOTO
B3aMMOJICHCTBHS C CEPBUCHOM CITY>KO00H 1
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KonTponupyembie pazneibl
(TeMbl) TUCITUTUTHHBI

KOI[ 1 HAUMCHOBAHUE KOMIICTCHIIUHN

Nupukatop AOCTHKEHUS KOMITETCHIIUU

HaumeHnoBanue

OIICHOYHOI'0 CPCACTBA

OLICHUBATh UX PEKOMEHJAIMHU C yYeTOM
9KCTIEPUMEHTATBHON paboTsI
TEXHOJIOTHYECKOTO OT/IeIa PEATIPHATHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COIIOCTABJICHUSI TPOBENCHHUS TUIOBBIX
9KCTIEPUMEHTOB Ha CTaH/IapTHOM
o0opynoBaHuu B JjabopaTopud W Ha
IPOU3BOJICTBE,

OIIK-4.2 YMmeTp o0OpabaTbIBaTh
pe3ynbTaThl HAay4YHO-HCCIIEI0BATEIBCKON
NeSITeIbHOCTH, HWCIOJIb3ysS CTaHAAapPTHOE
o0opyoBanue, NpUOOPHI K MaTEPUAIIBL,

OIIK-4.3 Bnagets TEXHUKON
9KCTIEPUMEHTUPOBAHUS C
WCIO0JIh30BAHUEM MTAKETOB MPOrPaMM

OO0me CBOWMCTBA PacTBOPOB.
JucnepcHble ¥ KOJIJIOUJIHBIE
CUCTEMBL. PacTtBopsI
HERJIEKTPOJIUTOB u
AIIEKTPOJIUTOB.

OIIK-1.

Criocoben pemiarhb 3aJlauH,
OTHOCSIIHMECS K MPOQecCHOHATIBHOM
ACATCIIBHOCTHU, MNPUMCHAA MCETOAbL
MOJICTTUPOBAHMS, MaTEeMaTHYECKOTO
aHaJin3a, CCTCCTBCHHOHAYYHLIC U
OOIIEeHHKEHEPHBIC 3HAHUS

OIIK 4.

CnocoOeH MpOBOANTH U3MEPEHUS U
HaOmroneHusi, oOpabareiBaTh U
NPEICTAaBIATh IKCIIEPUMEHTAIBHBIC
JTaHHBIC

OIIK-1.1 3Hate NOPUHIUIIHAIBHBIC
0COOEHHOCTHU MOJIETTUPOBAHUS
MaTeMaTUYECKHX, bU3UIECKUX H
XHUMHYECKHUX MPOIIECCOB,
NpeIHa3HAYCHHBIE  JUII  KOHKPETHBIX
TEXHOJIOTHUECKHUX MPOIIECCOB,

OIIK-1.2 VYmMers HCITOJIB30BaTh
OCHOBHEIC 3aKOHBI THUCHUITINH
WHXEHEPHO-MEXaHUYECKOTO MOYJIS,

OIIK-1.3 YMmern HCITOIB30BaTh
OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCILHUITINH, npaBuia MOCTPOCHUS
TEXHUYCCKUX CXEM M YEPTEIKEH

OIIK-1.4 Bnanets OCHOBHBIMH
METOJ/IaMH, HCIIOJIb3YEMBIMU T€0JIOTaMHU,
UHTEPIIPETAIUNA JTAHHBIX T€O(U3UUECKUX
HCCIIEOBAHUH, TEXHUKO-

WHIAWNBUYAJIbHBIC

KOHTPOJIbHBIE
pabouas
(OTHenbHBIM

pedepar;

cobeceoBaHuE;

3a4€T.

paboTsI;
TeTpajib
MaTepuan);
YCTHBIM  Ompoc,

TECT,
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KonTponupyembie pazneibl
(TeMbl) TUCITUTUTHHBI

KOI[ 1 HAUMCHOBAHUE KOMIICTCHIIUHN

Nupukatop AOCTHKEHUS KOMITETCHIIUU

HaumeHnoBanue

OIICHOYHOI'0 CPCACTBA

SKOHOMHUYECKOIO  aHajiu3a, HaBbIKaMU
cocTaBlieHHs pabo4yux TMPOEKTOB B
COCTaBE TBOPUYECKOM KOMaH/IbI,

OIIK-1.5 BnageTs HaBBIKAaMHU JEJI0BOIO
B3aUMO/ICHCTBHUS C CEPBUCHOM CITy>KOOU U
OLICHUBATh UX PEKOMEHJAIUU C Y4eTOM
JKCIIEPUMEHTAIIBHON paboThI
TEXHOJIOTHUYECKOT0 OT/ea MPETPUITHS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTIOCTABJICHUS IPOBEJIEHUS THUIOBBIX
SKCIEPUMEHTOB Ha CTaHJapTHOM
o0opyloBaHHHM B JIAOOpaTOpUM W Ha
MIPOU3BOJICTBE,

OIIK-4.2 YmMmetb 00pabaThIBaTh
pe3yabTaThl HAYy4YHO-HCCIEI0BATEIbCKOM
JESTeIbHOCTH, MCIIONb3Yysl CTaHJapTHOE
obopyoBaHue, MPUOOPHI U MaTEPUAITHI,

OIIK-4.3 Bnanets TEXHUKOU
SKCIEPUMEHTUPOBAHUS c
UCIOJIb30BAaHUEM MTAKETOB MPOTrPAMM

OKHUCIUTEILHO-
BOCCTaHOBUTEJIbHBIC PEAKIINU
nu BHGKTpOXI/IMI/I‘-ICCKI/Ie
ITPOIIECCHI.

OIIK-1.

Cnocoben periaThb 3a/1a4H,
OTHOCSIIMECS K MPOeCcCHOHATIBHOM
AEATEIBHOCTH, TNPUMEHSSI METOJIBI
MOJICTTUPOBAHMS, MaTEeMaTHYECKOTO
aHAJIN3a, ECTECTBCHHOHAYYHBIC U
O0IIeNH)KEHEPHBIC 3HAHUS

OIIK 4.

CrniocobeH mpoBOIUTH MU3MEPEHHS U

OIIK-1.1 3HaTp mNpUHUIMOHAJIBHBIE
0COOEHHOCTH MOJICIUPOBAHUS
MaTeMaTU4YEeCKUX, dusnueckux u
XUMHUYECKUX IPOIIECCOB,
OpeJHa3HaYeHHble  JUIsI  KOHKPETHBIX
TEXHOJIOTUYECKUX MTPOLIECCOB,

OIIK-1.2 YMerb UCIIOJIB30BaTh
OCHOBHbIE 3aKOHBI JTUCLUIUINH
MH)KEHEPHO-MEXaHUYECKOT0 MOYJIS,

HaOmroZeHUsI, 00pabaThiBaTh | OIIK-1.3 YMeTs HCIIOJIB30BaTh
MPEJICTaBIATh JKCIICPUMEHTAIBHBIC | OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX
TTAHHBIE JIACIIMIUINH, paBHIIa IOCTPOCHHS

VH]IUBUyaJIbHbIE

KOHTPOJIbHBIC
pabouas
(oTnepHBIHA

pedepar;

CO6€C€,I[OB8.HI/IG;

3a4CT.

paboTHI;
TETpaib
Marepuan);
YCTHBIM  OIpOC,

TeCT,
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KonTponupyembie pazneibl
(TeMbl) TUCITUTUTHHBI

KOI[ 1 HAUMCHOBAHUE KOMIICTCHIIUHN

Nupukatop AOCTHKEHUS KOMITETCHIIUU

HaumeHnoBanue
OLICHOYHOTO CPEJICTBA

TEXHUYECKUX CXEM U YEPTEKEN

OIIK-1.4 Bnanets OCHOBHBIMU
METOJaMH, HCHOJb3YEeMbIMU T'€OJIOTaMH,
MHTEPIIPETALNN JaHHBIX Te0(U3UUECKUX
HCCIICIOBAHMH, TEXHMKO-
SKOHOMHMYECKOTO aHaliu3a, HaBbIKAaMHU
cocTaBlieHHS  pabo4MX TPOCKTOB B
COCTaBE TBOPYECKOM KOMAaH/IbI,

OIIK-1.5 BnageTs HaBbIKaMU JI€JI0BOTO
B3aMMOJICHCTBUS C CEPBUCHOM CITy>KO00# 1
OIICHUBAaTh UX PEKOMEHJALUU C yUYEeTOM
JKCIIEPUMEHTAILHOM paboThI
TEXHOJIOTMUECKOTO OT/IeNa MPePUATUS

OIIK-4.1 3HaTh TEXHOJIOTHIO
COTOCTABJICHUSI TIPOBEJICHUS] TUIIOBBIX
JKCIIEPUMEHTOB Ha CTaHJapTHOM
o0opynoBaHuu B JabopaTopud W Ha
IIPOU3BO/ICTBE,

OIIK-4.2 YMmeTp o0OpabaTbIBaTh
pe3yNbTaThl HAy4YHO-HCCIEI0BATEIbCKON
JeSATEIbHOCTH, HCIOJIb3Ysl CTaHJIApPTHOE
o0opyaoBaHue, MpUOOPHI U MaTepUabl,

OIIK-4.3 Bnanets TEXHUKON
JKCIIEPUMEHTUPOBAHUS c
KCII0JIb30BAHUEM MMAKETOB MPOrPaAMM
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Jransl (opMHPOBAHMS KOMIleTeHUMHA B mpouecce ocBoennst OITOII
MPSIMO CBSI3aHBI C MECTOM JIMCIUILUINH B 0Opa3zoBatesbHOM nporpamme. Kax bl atan
dbopMuUpOBaHUS KOMIIETCHI[MU, XapaKTepU3yeTCs OMNPEACICHHBIMU 3HAHUSMH,
YMEHUSIMU U HaBblKaMU W (WIM) OMNBITOM NpO(PECcCHOHATBLHON AEeSTEIbHOCTH,
KOTOpBIE OLICHMBAKOTCS B MPOLECCE TEKYIIEro KOHTPOJISI  YCHEBAEMOCTH,
MPOMEXKYTOUYHOM aTTeCTAMU MO AUCHUILIMHE (MPAKTUKE) U B MPOIIECCE UTOTOBOM
aTTeCTalMH.

Jucuunnraa « XuMus» SBISIETCA Ha4aJIbHBIM 3TAlOM KOMIUIEKCA AUCHUILIMH,
B XOJI¢ M3YYEHHUS KOTOpPBIX Yy CTylneHTOB (opmupyrorcs xomnereHiuu OIIK-1 u
OIIK-4.

®opmupoBanue kommereHuun OIIK-1 HaumHaeTrcss ¢ W3y4eHUS JUCLMUILIMH
«Marematuka», «Pusnka», U OPOAOJHKACTCS MPHU OCBOCHUU JHCUUIUIMH «XUMUS
Hedptu u razay, «Teopermueckas mexaHukay, «COMPOTUBIECHUE MaTEPUATIOBY.
3aBepmaetcs (HOPMUPOBAHKME yKAa3aHHOW KOMIIETCHIIMHM TIPU TOJTOTOBKE W CHadd
«l'ocymapcTBeHHass WTOroBas aTTeCTalMs: MOATOTOBKAa K cIade W caada
rOCyIapCTBEHHOTO 3K3aMEHAY.

®opmupoBanue komnereHuuu OIIK-4 HaumHaercs ¢ M3ydeHUs IUCIUILIMHBI
«Duzuka», U NPOJOJIKACTCS MPU OCBOSHUM AUCHUIUIMH «XUMUS HePTH U Tazay,
«Teopetnueckas wMexanuka», «CONpPOTUBICHUE MaTepuaioBy, «MeTpoiorus,
CTaHJapTU3aluss W  cepTuduranusy», «DJICKTPOTEXHUKA U DJICKTPOHUKAY,
«Tennorexnukay. 3aBepiiaeTcss (HOPMUPOBAHME YKA3aHHOW KOMIIETEHLIMU TpU
MOATOTOBKE M chauu «l['ocymapcTBeHHass MTOroBasl aTTECTALMS: BBIIOJIHEHUE H
3aIllMTa BBITYCKHOM KBaTM(UKAITMOHHON PabOThI.

HUtoroBas omenka cdopmupoBanHocT kommerenmuii OIIK-1, OIIK-4
ONIpPEAENSAETCS B IEPUOJ MOATOTOBKHA M CIAYM T'OCYJIapCTBEHHOI'O SK3aMEHA.

B npouecce usyyeHusi AMCHUILUIMHBI, KOMIIETEHIUU Tak:xke GopMHUPYIOTCS
MO3TAIHO.

OcHoBHpiMM 3Tanamu  (opmupoBanus OIIK-1, OIIK-4 npu wu3ydyeHuu
qucuuminabl - B1.JI(M).B.17  «Xumus» sBIseTCS TOCIENOBATEILHOE H3YYEHUE
COJIEpP>KaTeNIbHO CBSI3aHHBIX MEXY COOO0M TeM yueOHBIX 3aHsATUu. 3yueHue kaxaon
TeMbl TIpeAroJiaraeT OBJAJCHUE CTyJACHTAMU HEOOXOJUMBIMH JIECKPUIITOPAMHU
(cocTraBpistomKUMHU) KOMIIeTeHIMH. J[Jis  oleHKn ypoBHS CHOPMUPOBAHHOCTU
KOMIIETEHIUA B MPOLECCE HW3YYEHUs] AUCLUUIUIMHBI MPEIYCMOTPEHO MPOBEICHUE
TEKYLIEro KOHTPOJS YCIEBAaEMOCTH [0 TemaMm (paslesaMm) JUCUUILIMHBL U
IIPOMEKYTOYHOU ATTECTALIUU 110 JUCLIUIIIIMHE — 3a4eT.



8.2. KonTpoJsbHbIe 3aJaHUS M MaTepuaJibl, HeOOXOAUMBbIE I OLEHKU
3HAHUM, YMEHUI U HABBIKOB U (MJIM) ONbITA JEATEJbHOCTH, XapPaKTEePU3YHIIHX
Tanbl (POPMHUPOBAHUS KOMIIETEHIIHI B MpoLecce OCBOEHUS 00pa3oBaTeIbHOM
MPOrpamMmmabl

8.2.1. KoHTpoibHble BONmpocbl MO0 TemaMm (pa3mejnam)  IJd

omnpoca/codece0BAHUA HA 3AHATHIX

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

KOJIMYECTBAa BEIIECTBA Yepe3 MOJIAPHYIO
MacCy M  MOJISIpHBIA  00BEM,  3aKOH
AKBUBAJICHTOB, pacuyeT MO XUMHYECKUM
dbopMynam, M0 XUMUIECKUM YPABHEHUSIM).

2. OmnpeneneHue cocTaBa sjipa aToMma,
COCTaBIICHUE DJICKTPOHHON (POpPMYIBI aToma.
KBanToBble uncna.

3. OO0ObsicHEHHE CBS3U MEXTy

1. OcHOBHBIE TIOHSATHSA M 3aKOHBI XHMHH. | TOJOKeHHMEM  diaemMeHrta B IICD m
[lepuommnueckass cuctema JI.JMI. Menzaeneesa. | 3JeKTPOHHOM KOHPUTypaliel ero aToMOB.

CrpoeHnue aromMa H CTPOCHHME MOJIEKYd U 4. CpaBHEHHME CTENEHU MPOSBICHUS

BEIECTBA. METAJUTUYECKUX u HEMETAJUTUYECKUX
CBOWCTB.

5. [Teproanueckas 3aBUCUMOCTD

BEJIMUMH OHHEPruil HOHU3ALWH, HHEPrHH

CpOACTBa CpOACTBa K 3JIEKTPOHY,

AIIEKTPOOTPHULIATEIIEHOCTH.

6. OmnpeneneHue TUNA XUMHUYECKOM
CBSI3M, HM300pakK€HHE CXEMBbl IEPEKPHIBAHHS
aTOMHBIX ~ opOuTasiel |  ompejercHue

reoMeTpun MOJIEKYJIbI c Y4ETOM

rHOpUIM3AIH ATOMHBIX OpOHTAJICH.
2. XuMHuueckas TEpPMOJANHAMHUKA. 1. Pacuet U3MEHEHUH
XumHuueckass KHHETHKA. XUMHUYECKoe U (a30Boe | TEPMOIAMHAMHUYECKUX (YHKIUH COCTOSHHS
paBHOBECHE. (orTanenu AH, saTporuu AS, cBOOOmHOU

sHeprun [mbb6ca AG). DxcrepuMeHTaIbHOE
onpenenenue TerioBoro 3ddekra (AH),
METOJIKa OIpeNecHus, TaboparopHOEe W
MIPOM3BOICTBEHHOE 000pY/IOBaHHE.

2. Ornpenenenue 9K30- Wi
SHAOTEPMUYECKOTO XapaKkTepa peakluu Io
BesnmmunHe AH.

3. IIporHo3upoBaHue BO3MOXHOCTHU
CaMOTIPOU3BOJIHLHOTO MPOTEKAHUS PEAKIIHH TI0
BenuunHe AG.

4. CocraBienue KHUHETHUYECKOTO
ypaBHEHHUS XUMHUYECKOI peaxiuu,
BBIYHCIICHUS 110 KHHETUYCCKOMY YPaBHEHHIO
NeHCcTBUST Macc (3aBUCUMOCTb CKOPOCTH OT
KOHIICHTpAIlMK PEareHToB) W 1o (GopMyIe
Bant-Todda (3aBHCHMOCTH CKOPOCTH  OT
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Tewma (pazaein)

Bomnpocel

TEeMIIepaTyphl).

5. Onpenenenue HaIpaBICHUS
CMEILIEHUS XUMHUYECKOTO pPaBHOBECHS MpH
M3MEHEHUU BHEUIHUX YCJIOBUH HAa OCHOBAaHUHU
npunnuna Jle-llarense.

6. CocraBineHue  BBIpAXECHHUS  JUId
KOHCTaHTHI paBHOBecHsi. PacueT paBHOBECHBIX
Y UCXOJIHBIX KOHIICHTpAlMW BEIIECTB, PacyeT
PaBHOBECHOTO COCTaBa PEAKLIMOHHON CMECH.

3. OOuue cBoicTBa pacTBOPOB. JlucnepcHbIe
u KOJIJIOUTHBIE CHUCTEMBI. PactBopbI
HERJIEKTPOJIUTOB U DJIEKTPOIUTOB.

1. Pacuer m mnepecuer KOHLEHTpALUU
pacTBOpOB (MaccoBasi, 00beMHAasE U MOJIbHAS

J0JIA, MOJIApHas u HOpMaJIbHasA
KOHIOCHTpAaIuu, MOJIAJIBHOCTD, TI/ITp) .
3KCHepI/IM€HTaJH)HOG OMpECACIICHUC

KOHIIGHTpAIlMK PAaCTBOPOB J1aOOPATOPHBIMU
METOJaMH.

2. DNeKTpomuThl U  HEIJIEKTPOJIUTHI.
Omnpenenenne xapakrepa 3JIEKTPOJIUTA 110 €T0
cuie (CUIIbHBIE, CPETHUE U CIIa0bIC).

3. CocraBieHne  BbIpaXEHUS  JJA
KOHCTaHTBI JUCCOLIMAIIUU cimaboro
ANIEKTPOJINTA, pEIIEHUEe 3aJad Ha pacyer
KOHCTaHT U CTETIEHU TUCCOLUAIIMYU 110 3aKOHY
paz0asnenus OcTBalibja.

4. CocraBieHHe HOHHO-MOJIEKYSPHBIX
YpaBHEHUH peakiuil B pacTBope (HMOHHO-
oOMeHHOe B3aMMOJICHCTBUS MEXIy
pacTBOpaMu 3JEKTPOJIUTOB, TUAPOIIU3 U JIP.).

5. Pacuer pH pacTBOpOB CHIIBHBIX U
cladbIX ANIEKTPOJIUTOB C y4eTOM
JUCCOLIMAIIUU u TUIPOJIN3a.
OkcniepuMeHTanpHOoe  ompexaeneHue  pH
METOAaMH BU3YalbHOM KOJIOPHUMETPUU U TIPH
nomomu pH/monomepa.

4. OKUCIIUTEITBHO-BOCCTAHOBUTEIBLHEIC
PCaKIU U SJICKTPOXUMHUYCCKUEC ITPOLICCCHI.

1. Onpe,ueneHI/Ie CTCIICHU OKHUCICHUA
aTOMOB B COCJHMHCHHWHN MW IPOrHO3HUPOBAHUC
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIX CBOMCTB
COCI[I/IHGHI/H\/Jl B 3aBHCUMOCTH OT CTCIICHH
OKHCJIICHHUA aTOMOB (BLICI.H&SI, HHM3IIad,

IIPOMEXKYTOUYHAs).

2. CocraBnenue 3EKTPOHHBIX
ypaBHEHUU  TPOIIECCOB  OKHUCJICHUS U
BOCCTAHOBJICHHS, paccTaHOBKa

KO3((UINEHTOB B ypaBHEHUH OKHCIUTEIHHO-
BOCCTAHOBHUTEIBHON  peakUud  METOJO0M
JNMEKTPOHHOTO  OalaHca W METOAOM
MOy pEAKLIUM.

3. [IporuosupoBanue MTOBEICHUS
METAJUIOB B 3JIEKTPOXUMHUYECKOH CHCTEME I10
X TIOJIOKECHUIO B TaOJHIEe CTaHAAPTHBIX
AIIEKTPOJIHBIX MOTEHINAJIOB.
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Tewma (pazaein) Bomnpocsl

4. Cocrasiienue AEKTPOHHBIX
YpaBHEHHIA AHOJIHOTO u KaTOAHOIO
MPOLIECCOB, MPOUCXOIAIIMX TMpH  pabdoTte
XAMHYECKOTO  HMCTOYHUKA  TOKa,  MpH
KOHTAKTHOM 3JIEKTPOXHUMHUYECKON KOppo3uH,
[P JJIEKTPOJIN3E€ BOJAHBIX PAcTBOPOB H
3amuch  oOmero  pabodyero  ypaBHEHWS.
XWMHUYECKUNA 3KCIIEPUMEHT II0 IPOBEICHUIO
ANIEKTPOJN3a B JAOOPATOPHBIX YCIOBUSX,
OTIIN4YKE 00OpYIOBaHMSA UISL JCKTPOIU3HBIX
YCTaHOBOK B ITPOU3BOACTBEHHBIX YCIOBUSX.

5. CocraBieHue 3IEKTPOXUMUYECKON
CXEMBbl TaJIbBAHUYECKOTO 3JIEMEHTa, pPacyer
ANIEKTPOJHBIX MOTEHIUAJOB IO YpPaBHEHUIO
Hepucra u snekrponsmwxkymieit cuibl (31C)
raJibBaHUYECKOTO dJIEMEHTA.

6. Pacuer macc (mist Ta3oB - 00OBEMOB)
BEIIECTB, BBIICTSIONINXCS HA JJIEKTPOJaX B
mpolecce EeKTPoIn3a o 3akony Papajes.

IMIkana OLlCHUBAaHMA OTBETOB Ha BOIIPOCHI

[IIkana oueHnBaHUS Kputepuu onenuBanust
OOyuatomuiics TIyO0KO U ColepKaTeNIbHO PACKPBIBAET OTBET Ha
«OTIYHO» KKl TEOpeTHUYECKUH BOIMpOC, He JOMycTHB omuOok. OTBeT

HOCUT pa3BepHYTLIﬁ n I/IC‘-IepHBIBaIOH_[I/Iﬁ XapaKTep.

OO0yJarmuiicsi B 1I€JIOM PacCKPhIBAET TEOPETHUYECKHUE BOMPOCHI,
«Xopomo» OJTHAKO OTBET XOTs OBl HA OJMH M3 HUX HE HOCUT Pa3BEPHYTOrO U
MCYEPIBIBAIOIIETO XapaKTepa.

OOyyaronuiicst B 1[EJIOM PacCKphIBAET TEOPETUIECCKIE BOPOCHI U
JOMyCKaeT psJ  HETOYHOCTEeH, (parMeHTapHO  pacKphIBaeT
COJIEpKaHUE TEOPETUUYECKUX BOMPOCOB WM UX PACKpPHIBAET
COJIepKaTeNbHO, HO IONyCKasi 3HAUUTEIbHbIE HETOYHOCTH.

«Y IOBJETBOPUTEIBHO»

«HeynoBneTBopUTEILHO OOyuatomuiicss HE 3HAaeT OTBETOB Ha  IIOCTABIICHHBIC
» TEOPETUYECKHUE BOIPOCHL.

8.2.2. Temsbl i1 foKJIa10B (pedepaToB)

1. AncopOGeHThl U MOHHbIE OOMEHHUKU B IMPOLIECCAX OYMUCTKHU MPUPOJHBIX U
CTOYHBIX BOJ.

2. OCHOBBI KPUCTAIUIOXUMHUYECKOTO TU3aliHa.

3. CBEpXKHCIIOTHI U CBEPXOCHOBAHUSI.

4. KoopIMHAIIMOHHBIE COEIMHEHUSI B COBPEMEHHOMN aHATUTUYECKOU MPAKTUKE.

5. KoopayHanvoHHbIE COEIMHEHNS B KUBBIX OPraHU3Max.

6. Heoprannueckue Guomatepuarsl.

7. HanoMaTepuasnbl Ha OCHOBE YTJIEpOJa.

8. X¥MHSA B HHTEpECAX YCTOMYUBOIO PA3BUTHSI, WIIH «3EJICHAS» XUMUSL.

9. MoHHBIE )KUJIKOCTH — HOBBIN KJIACC 3KOJOTUYECKH YUCTHIX PACTBOPUTEIIECH.

10. ®ynnepeHbl: METOJIbI MOJTYUYEHHUS, OUUCTKA, CPEepbl TPUMEHEHUSI.
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11. Yraepoausie HAHOTPYOKH: MOTyYEHNE U CBONCTBA.

12. BO3MOXHOCTH ¥ IEPCIEKTUBBI KOMIIBIOTEPHOW XUMHUH.

13. 3071b-reap METOIbI MOJYyYEHHSI HEOPTaHUYECKUX HAHOMATEPHUAJIOB.

14. T'ubpuanele maTepuaibl U KOMIO3UTHI HAa OCHOBE HEOPraHUYECKHUX
COECIMHEHU.

15. CoequHenust BHeApEeHMs B TpadUT: MOITyYEHUE, CBOMCTBA, NPUMEHEHHUE.

16. I'padnekc — maTepuan Ha OCHOBE IUCIEPCHOro rpadura: TEXHOJOTHUf,
CBOICTBA, MPUMEHEHHE.

17. YrnepoaHele BOIOKHA — XUMUYECKHUE PUHITUIIBI TIOJTYYEHUS, IPUMEHEHUE.

18. CuHTeTMyecKM€ W HaHOAJIMa3bl: TMOJy4Y€HHE, CBOMCTBA, cdepbl
MIPUMEHEHMUSL.

19. Xumust monuMepHBIX MPOBOJHUKOB U JUIIIEKTPUKOB.

20. [IpumeHeHnE HENEKTPOIUTOB B TEXHUKE.

21. XuMHYECKHI 3KCIEPUMEHT KaK METOJ HAyYHOr'O MO3HAHMS.
22. KoMnplOTEPHOE MOJEIMPOBAHNE KAK YaCTh XUMUYECKOIO JKCIIEPUMEHTA.

[Ixana oneHuBaHud

[ITkana oneHUBaHUA Kputepuu onenuBanust
OOyuatomuiicss TTyOOKO W COJEPKATEIbHO PACKPBIBAET TEMY
«OTangHO» JOKJIaaa, HE JOMycTUB OMHUOOK. OTBET HOCHT pa3BEPHYTHIH U

HCUYEPIBIBAIOLINN XapaKTep.

OOyJaromuiicsi B IIEJIOM PACKpBIBACT TEMYy JIOKJaaa, OJIHAKO
«Xopor1io» OTBET XOTS Obl HAa OJAMH M3 HHUX HE HOCHUT pPa3BEPHYTOrO0 U
HCUYEPIBIBAIOIIETO XapaKTepa.

OOyuaronuiics B IIeIOM PacKpBIBAET TEMY JOKJIAAA U JIOIYCKaeT
psAa  HETOYHOCTEeH, (¢parMEeHTapHO PpACKpPBIBAET COJEp)KaHUE
TEOPETUUECKUX BOIPOCOB HIIM UX PACKPBIBACT COJEPIKATEIBHO, HO
JIOTyCKasi 3HAYMTENIbHbIE HETOUHOCTH.

((Y,ZIOBJ'IGTB OPHUTCIIBHO»

«HeynoBneTBopuTeIbHO
»

OOyuaromuiicsi He BlIaieeT BHIOpaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeICTBA OCTATOYHBIX 3HAHUI (TECT)

1. MakcuMasibHOE YHCIIO HECTIAPEHHBIX AJIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISIET. .
a)7, 6)3; B)4; 1)6.

2. DneKTpOoHHAasE KOHPUTypaIisi OCHOBHOTO COCTOSIHUSI BaJIEHTHOTO HEPreTHUECKOTO
ypoBHs 3d°4s” cooTBeTCTBYET HOHY...

a) Ni*"; 6) Cr*"; B) Mn*"; r) Fe*.

3. Yncno HEUTPOHOB COBMAAAET C YUCIOM IIPOTOHOB B sIIpE aToMa U30TOIA...

a) 126C; 6) 1991:‘1; B) 3115P; F) 2311Na.

4. DneMeHT, 00pa3yIoUINii KUCIOTY ¢ Xxumuueckoit dopmynoir H,20;, HaxoquTcs B
maBHoOU noarpynne  rpynnsl [ICO.

a)IV; 6) VI; B) V; r) VIL

5. B psaay H,S105 — H3PO4 — H,SO4 cuna kucnor ...
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a) yoObIBaeT; 0) U3MEHSETCS NMEPUOTUICCKH; B) BO3PACTACT; T) HE U3MEHSIETCS.

6. [Ins1 mpOCTHIX BEIIECTB XapaKTEePHBI CIEAYIOIINE TUITBI XUMUYECKOM CBS3M. ..

a) MOHHAas U MeTaJUIMyecKas; ©O) KOBaJICHTHAs HEMOJISIpHAS M METaJUIM4ecKas; B)
KOBaJICHTHAsI HEMOJIAPHAsI M HIOHHAS; T) KOBAJICHTHAS MOJIIPHASI U METaJIMYeCcKasl.

7. B y31ax KpUCTAIUIIMYECKON PEIIETKA HUTPATA HATPUS HAXOIATCH ...

a) arombl Na, N u O; 06) wonsl Na* u NO;; B) arombl Na u mMosiekyiasl NO,; 1)
Mosekynbl NaNO:s.

8. KucnoTHBIMHU SIBISIFOTCS] TUIPOKCHU/IBL. .

a) cepsl (VI); 6) onosa (IV); B) xxenesa (I1I); r) xamus (1).

9. Kucnotoii, koTopasi He 00pa3yeT KUCIBbIX COJIEH, SBISETCA. .

a) oprodochopHas; 6) XJIOPOBOJAOPOIHAS;, B) CEpHAsS; T) CEPHHUCTAS.

10. s maxoxaeHus AS©os peakuuu 2C,Hory + 5050 = 4COxsr + 2H,O0 ciienyer
BOCIIOJIB30BaThCSA (hOPMYIIOH ...

a) AS®9s = AS% (COxn) + AS® (H2Op) - AS®r (CoHo) - AS (Oa);

0) AS®9s = 45% (COxr)) + 25% (H2O00) - 28°% (CoHa) - 55% (Oay);

B) AS®9s = 45% (COy) + 25% (H2000) - 25°% (CoHa);

) AS%9s = 4AS°% (COxn) + 2A8% (H2O) - 2A8% (CoHo)

11. Jlna nonyuenust 1132 x/lx Temna mo peakuuu 2NOy) + Oy <> 2NOxry (AH=-
566 x/I>x/M0b) HEOOXOAMMO 3aTpaTUTh  JUTPa(0OB) KUCIOPOJIA.

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

12. TemnepatypHbIii KO9)PUIIMEHT CKOPOCTU PeaKUU XMMUYECKON peakiuyu paBeH
2. ITpu oxnaxnaenuu cucteMsl oT 100 10 80 °C ckopocTh peakiuu

a) yMeHblaercs B 4 pa3a; 0) yBeIMuMBaeTCs B 2 pa3za; B) yBeJHUMBaeTcs B 4 pasa;
') HE U3MEHSETCSI.

13. VYcnoBueM mnpoTeKkaHUsi MNPSAMOM peakUUH NTPU TOCTOSHHBIX [aBICHUU U
TeMIeparype siBIseTcs ...

a) AAG<0;, 0)AG=0; B)AG>0; 1)AS<O.

14. ComtacHO ypaBHEHHIO TOMOT€HHOW XuMHuueckor peakiuu 2HJqyy < How + I,
A:H°<0, st cMelieHusl paBHOBECHSI B CTOPOHY MPOJIYKTOB PEaKIMi HEOOXOIUMO ...
a) CHU3UTh Temmeparypy; O) 100aBUTh KaTajau3aTop; B) J00aBUTh BOIOPOA; T)
YBEJIUYUTh TEMIIEPATYPY.

15. CnabbIMu 3IEKTPOIUTAMU SBISIOTCS ...

a) H.SOs ; 6) CsOH; B) H,SO4; 1) CrCls.

16. HauGonpiiee uucio HOHOB oOpaszyeTcss HpH Jaucconuanuud | Mojib coiw,
umeroten Gopmyiy ...

a) (NH4);POs;  06)Na,CO;; B)Fex(SO4);; 1)Ca(HCO:3),

17. Ecin ocMoTHYeCcKoe HaBieHue pactBopa 4,6 T He snexrponuta B 400 cM’ BOIbI
npu temrneparype 25°C cocrausier 619 klla, To MonsipHas Macca pacTBOPEHHOTO
BEIIIECTBA PaBHA r/monb. (OTBET yka3arh C TOYHOCTHIO JI0 IIEJIOTO Yucia, R=
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8,31 Ixx/momnb-K).

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

18. YpaBuenue n = CRT, xapakTepusyroiiiee 3aBUCUMOCTh OCMOTHYECKOTO JaBJICHUS
OT KOHIIEHTPALIMK PACTBOPA HEIIEKTPOJIUTA U TEMIIEPATYPHI, HA3BIBAETCS 3aKOHOM ...
a) Bant-Todda; 6) Menneneera-Knaitnepona; B) boins —Mapuorra; 1) Jlebas-
XIOKKEA.

19. YpaBHeHHe peaklnH, TPAKTUYECKA OCYLIECTBUMOW B BOJHOM PacTBOpPE, UMEET
BH/I

a) CuSO, + 2KOH = K,S0O; + Cu(OH),

6) NaNO; + HCI = NaCl + HNO;

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

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

20. PactBop ruapokcuna sautuss umeer pH=12. Kouuenrpauuss ocHoBaHusA B
pactBope nipu 100 % nuccounanu paBHa MOJTB/JI.

a) 0,005; 6)0,01; B)O0,1; r)0,001.

21. [nsa wupeanbHbIX pa30aBICHHBIX pAcCTBOPOB BEJIMYMHA KOHUEHTpAalUud B
ypaBaenun pH=— IgCH" BrIpaxkaercsiB ...

a) %; ©0) MOJb/JI; B) MOJB/MII, T) I/1.

22. B BOIHOM pacTBOPE TUAPOJIN3Y HE TOJABEPracTCs COMb ....

a) NaNOs; 0) K;Si0;; B) AlCIs; 1) NaNO,.

23. Kakoe coenuHenue nonyvaercs mpu rugponnze Na;PO, o nepBoit cTyneHu:

a) H;POs; 6) NaH.POs; B) NaOHPO.; 1) Na,HPO..

24. B pactBope cepHOll Kucinotrbl oObemoMm 0,5 nm u koHuentpauuen 0,1 Monb/n
COLEP)KUTCS T pacTBOPEHHOIO BEILECTBA.

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

25. Jlna mpurotoBnenusi 500 r pactBopa ¢ maccoBou goieit cymbdara kamms 10%
HABECKY COJIM HEOOXOAMMO PaCTBOPUTb B T BOJBI.

a) 400; 0) 50; B) 475; T1)450.

26. ns nmpuroroBieHus 520 r ¢ MOJSUILHOM KOHIEHTpauuer 1 MoJb/Kr pacTBopa
NaOH TtpeOyercst T pacTBOPEHHOTI'O BEIIECTBA.

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

27. BemiecTBO, Ha MOBEPXHOCTH KOTOPOIO MPOUCXOJUT M3MEHEHHE KOHIIEHTpalUu
JPYTrOro BEIIeCTBA HA3bIBACTCA ....

a) 2JIEKTpOoIUTOM; 0) aacopOEHTOM; B) aACOpOEpPOM; T) IMYJIBIaTOPOM.

28.  Kakas W3  TpUBEACHHBIX  PEAKIUH  SBISETCS  OKHUCIMTEIHHOIO-
BOCCTAaHOBUTEIBHOMN?

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

6) CaCOs; + 2HCI = CaCl, + H,0 + COx;

B) 2Ca+ O, =2CaO0;
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r) CaO + CO, = CaCOs;

n) CaO + SOz = CaSO,.

29. Kakoe W3  yKa3aHHBIX  COCAMHEHWUN  TPOSBISAET  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTH 3a CYET aTOMOB yTJiepoja?

a) CO;6) CH4; B) H,COs; 1) COy; m) CaCOs.

30. B xakoM u3 npoueccoB MPOUCXOIUT BOCCTAHOBICHUE?

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

r) NH; — N,; 1) N,O — HNO..

31. VYkaxure nporecc OKUCICHUS

a) H.SO; — S;

0) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOq;

n) H,SO; — SO..

32.  CocrtaBbTe ypaBHEHUE OKHUCIUTEIBHO-BOCCTAHOBUTEIHHOU PEAKIIMH METOJIOM
sanexktpoHHoro 6ananca: HCl + KMnO, — CL, + MnCl, + KCI + H,O

U YKaXHUTe crexuomeTpuueckuii koagpuuuent H,O.

a)6; 6)10; B)S; 1)4; 1) 12.

33. Ilpu paGoTe Kakoro rajJbBaHUYECKOI0 3JE€MEHTA NPOTEKAIOT MPOLECCHI:
Cd’—2e =Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSO.| CuSO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | H.SOs | Cu;

r) Mg | MgS0. || CdClL, | Cd;

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

34. Kakoil MmeTasu1 Hellb3s MOJYYHUTh 3JIEKTPOJIU30M BOAHOTO pacTBOpa coiu?

a) Zn; 60) Cu; B) Ag; r) Ca; n) Pb.

35. [Ipu snexkTponu3e BOJHOTO pacTBOpa COJM HAa BJEKTPOAAX BBIACISIOTCA
BOJIOPOJ Y KHCJIOPOJ. PacTBOp Kako COJIM MOABEPTaeTCs JIEKTPOIU3Y?

a) NaCl; 0) CaBr,; B) NaClOy4; 1) CuSO4; 1) CuCl,.

36. Kakolf u3 mepedyucieHHbIX HUKE METAJJIOB MOXET OBITh HCIOJIb30BaH B
KaueCTBE KaTOJIHOTO MOKPBITHS Ha METHOM H3JICITHH?

a) Sn; 0) Fe; B) Zn; 1) Ni; n) Ag.

37. Kakas yactuiia oOpa3yeTcsi Ha KaTOAHBIX y4acTKaxX MPU KOHTAKTHOW KOPPO3UHU
Pb u Ag B xucnoi cpene?

a) Pb*"; 6) OH; B) Ag”; r) H; n) Ha.

38. YkaxuTe IpoayKT KOPPO3UU OITMHKOBAHHOTO KeEje3a B CPEIC COMSTHOM KUCITOTHI.
a) Fe(OH),; 06)ZnCl,; B) FeCls; 1)Cly; 1) FeCl..

39. Vxkaxwure npoaykt peakiuu Cu + H,SO, pa36. —
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a) CuSO4; ©0) CuS; B)peaknus He uaer; 1) H,; 1) SOs.

40. B

pacnojiararoTcsa

3JIEKTPOXHUMHUYECKOM  PSIly  HANPsKECHHUMN

a) 0 YMEHBIIICHUIO JIEKTPOTHOTO MOTEHIINAIIA;

0) MO yBEJTUYEHUIO BOCCTAHOBUTEIIbHBIX CBOWCTB;

B) IO YMCHBIICHUIO OKHUCIINTCIBbHBIX CBOﬁCTB;

I') 10 YMEHbIIIEHUIO BOCCTAHOBUTEJIbHBIX CBOMCTB;

1) IO YBEIMYEHUIO aTOMHON MacCChI.

Karou k Tectam:

CJIcBa HalpaBO MCTaJlIbl

Ne
Ne o . No . No 3
BONIPOC [IpaBuneHblit | Bon | IIpaBUIIbHBINM . [IpaBunbHbIN BompOC [IpaBUIBHBILA
OTBET poc OTBET OTBET OTBET
a a poca a
1 0 11 B 21 6 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 s
4 a 14 a 24 r 34 r
5 B 15 a 25 T 35 B
6 0 16 B 26 r 36 1
7 0 17 r 27 0 37 1
8 a 18 a 28 B 38 6
9 0 19 a 29 a 39 B
10 B 20 6 30 B 40 -

IlIkajia oleHUBAHMS Pe3yJIbTATOB TECTUPOBAHUS

% BepHBIX pelieHnil (OTBETOB) [Ixama oreHNBaHUS
85-100 OTJINYHO
70 - 84 XOpOLLO
50- 69 YA0BJIETBOPUTEIILHO
0-49 HEYJIOBJIETBOPUTEIBHO

8.2.4 NnauBuayajbHble 3a1aHusl (3alaHUSI HA
CAMOCTOAITEJIbHYIO PadoTy)

[Ipumep 3amanuii npuBeneH Huxe. [lonHBIA COOPHUK MaTepuanoB MPEACTABISIET
OTZEJIbHOE U3JaHUE.

KOHIOCHTPALIUIO,

Nel
PaccuunTaiiTe: a) MaccoByrO JOJII0 PaCTBOPEHHOI'O BEIIECTBA;, 0) MOJSPHYIO
B) MOJISIDHYIO KOHIICHTPAIIHIO

OKBHBAJICHTA,

r) Tturp. llo

IOJyYEHHBIM JAHHBIM ITPOBEIUTE XMMHUYECKUN JKCIEPUMEHT: IOJIyYUTE PaACTBOP
HY)KHOW KOHUEHTPAMA U TMPOBEPHTE KOHIEHTPALIMIO pacTBOpPa XUMHUUYECKUMU
METOIAMU IIPU IIOMOIIMU apEOMETPA WIIM TUTPOBAHUS.
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Bapuant | PacTBOpeHHOe BeliecTBo OoBbem
BO/IbI, MJI
¢popmyna Mmacca, r
1 H;PO, 18 282
No2

Jlns mpuBeICHHBIX B TaOJUIle AJEMEHTOB: a) u300pasutTe rpaduyecku (cC
MOMOIIbI0 KBAHTOBBIX SYEEK) JJEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMaJIbHOM U
BO30Y>KJICHHOM COCTOSIHUU; 0) COCTaBbTE JEKTPOHHBIE (HOPMYJIBI ISl HOPMAIBHOTO
¥ BO30YKJICHHOT'O COCTOSTHUSL; B) 3aMUIIINTE HAOOP KBAaHTOBBIX YHCEI JJIsl BaJICHTHBIX
AJIEKTPOHOB (B HOPMAJIbHOM ¥ BO30Y)KJIEHHOM COCTOSIHMH), T) C IIOMOIIBIO
AJIEKTPOHHON (DOPMYIIBI OMHUIIMTE MECTOMOJIOKECHUE 3JIEMEHTa B TMEPUOIUYECKON
cuctemMe (mepuoj, TPYIIa, MOATPYIMIA) U TPEACKAKUTE TIABHBIE XHUMHYECCKUE
CBOMCTBa (METAUI WM HEMETaJlJI, CTEMEHW OKHUCICHHs, (HOPMYJbl W XapakTep
OKCHUJIOB U TUAPOKCHUIOB).

Bapuant JjieMeHT
I 1
1 Na P
Ne3

Onpenenure XapakTep XUMHYECKON CBSI3M MEKJIY aTOMaMHU B MOJIEKYJaX, THII
ruOpuan3anuu  OopOUTael IIEHTPAJIbHOIO aToMa, HaJlW4yhe O©- M T-CBS3EH.
N300pa3ute cxemy MNepeKpbIBaHUS OpOHUTANEd W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYL.

Bapuant MouJiexkya

I 11
1 AlCl; | CLO

Ne4

Ha ocHOBaHWMM cTaHIAPTHBIX SHTANBINN 00pa3oBaHust AH s M aOCOFOTHBIX
SHTponUi S°29s BEHIECTB oOmpeAenuTe: a) TemioBod 3ddexkr AH°, u3MeHeHUe
sHTponuu AS° u u3meHeHnue cBo0o1HOM 3Heprun ['md6ca AG® XMMHUYECKON peakiui,
CAeNaiiTe BBIBOJ O TEPMOJAMHAMUYECKOW BEPOSTHOCTU MPOTEKAHUSI pPEaKIUuu MpU
CTaHJAPTHBIX YCIOBUSIX; ©) Temmeparypy, NMpU KOTOPOW CHCTEMa HaXOJIUTCS B
cocTostHUM Xxumudeckoro paBHoBecus (AG=0). PacyeTsl npoBecTH M0 ypaBHEHUSIM
peakiuii, MpUBEICHHBIM B Ta0JIHUIIE.

Bapuant YpaBHeHHe peakuuu

1 CO + H2O(>K):CO2 + H2

Neo5

33



Brruucnure: KOHCTaHTY paBHOBECHUS OOpaTUMOW peakluM, HWCXOJHBIE U
pPaBHOBECHBIE KOHIIEHTPAIIMN KOMIIOHEHTOB B CHCTEMaX (BETUYMHBI, KOTOPHIC HYKHO
BBIYHCIINTH, 0003HAYCHHI B TAOJIUIIE YEPE3 X).

Bapuant YpaBHeHue peakuuu Kp PaBHoBecHBIC Hcxonnbie
KOHLEHTPAaIHH, KOHLIeHTpAlMH,
MOJIb/J1 MOJIB/JI
[SO:] = 0,04 _
1 250, + 0, » 280, x 0] = 0,06 cg(s(;);): -
[SOs] = 0,02 Vo
Ne6

Onpenenure CTENEHb JUCCOLMALMM ¢, KOHCTAHTY JUCCOUMALMH Ky,
KOHIIEHTpaIui0 HOHOB Bogopoga [H'] m ruapokcua-uonoB [OH | (BenuuuHbI,
KOTOPBIE HY>KHO OINPEAEINTh, 0003HaU€HbI uepes3 x (p=1r/mi)).

Konuentpauus + [OH ],
Bapuant BemecTBo pacTBopa a Koee [H'], moun/a MOIB/T
1,7 -
1 CH;COOH 0,5M X 10° X -
Neo7

Hanumunre ypaBHeHHs peakuud TUAPOIHW3a B MOJEKYJSIPHOM M HOHHO-
MoJIeKyJIsIpHO# popme. Paccumraiite pH u KOHIIEHTpAIi0 MCXOMHON COMHU (Cucx) C
Y4ETOM THUJIPOJIM3a 0 MEPBOM CTYNEHU (BEIIMYUHBI, KOTOPbIE HY>KHO ONPEACIIUTD,
0003HauYCHBI Yepe3 X).

Bapunant YpaBHeHMe peaKkunu pH me, MOJIB/JT
K,CO; + H,O — 11 X
1 Ml’lClz + Hzo —> - -
A1C13 + Na2C03 + Hzo — - -
Neg

Onpenenure MOJEKYJSPHYIO MacCy HERJIEKTPOIUTa, MAacCy pPacTBOPEHHOTO
BEII[ECTBA M PACTBOPUTENS, TEMIIEPATyphl KPUCTAJUIM3AIMA W KUIICHHUS] PAacTBOPOB
(BEJIMUMHBI, KOTOPBIE HY)KHO OTIPEIETUTH 0003HAYEHBI Yepe3 X).

Mouaekyast
PacTBope ¥ Macca Macca tp tiun
pHast tp tieun
Bapu HHOE PacrBopu Belec | pacTBOpH pactB pactB
macca M pacTBopHu pacTBopu
aHT BelleCcTB Telb TBa TeJsl my, o opa, o opa,
BeIllecTBa, TeJs, °C ° TeJis, °C °
0 m, I r C C
/MOJIb
OeHzom
1 ? X 0,512 100 5,5 5,29 - -
Ne9
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Paccumraiite 00mIyr0 >XeCTKOCTh BOJBI (MOJIB/JI), COACpPIKAIICH YKa3aHHBIC
cond. CIUTaHUPYWUTE SKCHEPUMEHT IO YCTAHOBIICHUIO JKECTKOCTH BOJbI U €€
YMSTUYEHUSI PEareHTHBIM METOJ0OM U METOJIOM KAaTHOHUPOBAHMUSL.

Bapuant Conn Maccbl pacTBOPEHHBIX coJ1ei O0bem BOabI

1 Ca(HCOs);, Mg(HCO;),, CaCl, 16,20; 2,92; 11,10 mr 0,157

NelO
MeToaoM HMOHHO-3JIEKTPOHHOrO OajaHca COCTaBbTE€ YPABHEHHE M YKAKUTE
OKHCIIUTENb U BOCCTaHOBUTEND B NaHHOW OBP. Onpenenure, B KakoM HanpaBJIEHUN
NOMAEeT mpouecc MpU 3aJaHHbIX B Tabnuie 3HaueHusx pH u  MonspHBIX
KOHIICHTPALUAX BEIIECTB.

KoHuenTpanus BeiecTs,
MOJIB/JT

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

Bapuant IMpouecc pH

1 KMI]O4 + FGSO4 + HzSO4 —> 5

Nell
Hamumure cxembl KAaTOAHOTO M aHOJHOTO MPOIECCOB MPH DJIEKTPOJIU3E
pacTBOpa COJIM C MHEPTHBIMU 3JIeKTpojamu. Paccuuraiite maccy (s raza — oobeM
IIPU H.Y.) BBIAETSIONIETOCA Ha KaTOAE BEUIECTBA MPH 3aJaHHBIX YCIOBHUSIX.

Bapu- Coab Cuna Bpems
aHT TOKa, A
1 N&zSO4 6 1,5 q
Nol2

CocTtaBbTe CXEMy TabBAHMYECKOIO »3JEMEHTa H3 JIBYX IOJY3JEMEHTOB,
HAIUIIUTE YPaBHEHHE TOKOOOpa3zyroIiei peakiuu, paccuntaite J[C n n3meHenue
cBoOoHO# sHeprun ['n66ca AG 11t COCTaBIEHHOTO ralbBAHUUECKOTO JJIEMEHTA.

Bapuant KoHueHTpanus KaTHOHOB
TOJIY?J1€MEHTOB, MOJIb/JI
TepBoro BTOPOTO
1 Zn/ Zn* Ag/Ag'
0,01 0,02
Nel3

JIBa MeTania HaxoIATCs B KOHTaKTe Apyr ¢ Apyrom. Kakoi u3 Meramios Oyzaer
KOPPOAMPOBATHh MpU MONAJAHUU UX B AJIEKTPOJIUTHYECKH MPOBOIAILIYIO cpeay?
CocTaBbTe CXeMy KOPPO3MOHHOTO rajJbBAaHUYECKOI0 3JIEMEHTA U YPABHEHHUSI pEaKI[UU
aHOJITHOTO OKHMCJIEHUS M KaTOJAHOT'O BOCCTAHOBJICHUSI.
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Bapuant | KonrakTupyromue Cpena
MeTaJLIbI IEKTPOJINTA
1 Fe, Ag Bnaxusrit
BO3IyX

[IIkaa oneHUBaAHUSA

[IIxana oueHUBaHUsA Kpurepuu onenuBanus

BBIMIOJIHEHBl  BCE€  3a/laHUsl  KOHTPOJBHOM  paloThl; pabora
BBIIIOJTHEHA B CpPOK, O(OpMIIeHHE, CTPYKTypa U CTWIb pabOThI

«OTIH4HOY
o0pa3ioBble; padoTa BBHINOJIHEHA CAMOCTOATEIBHO, MPUCYTCTBYIOT
COOCTBEHHBIC 0000IICHNS, 3aKIIFOUCHHS U BEIBOJIEL.
TEOpETUYECKasi YaCTh M PACUYEThl KOHTPOJIBHOM PabOThI BHITIOTHEHBI
C HE3HAYUTCIIbHBIMHU 3aMEUaHUsIMH; pa0doTa BBIOJIHEHA B CPOK, B
«Xoporo» oOpMIIEHHH, CTPYKType U CTHJIE MPOEKTa HET TPyObIX OIMHMOOK;

pa0oTa BBINOJIHEHA CAMOCTOSITEIBHO, IPUCYTCTBYIOT COOCTBEHHBIE
0000111eHUs, 3aKITI0UYEHUS U BBIBOJIbI; MPABHIbHBIC OTBETHI HA BCE
BOIPOCHI ¢ TOMOIIBIO MPENoJaBaTessl IPH 3aLIUTE PAOOTHL.

BBIIIOJTHEHHBIE ~ 33/IaHUsT  KOHTPOJBHOW  pabOTBIl  HMMEIOT
3HAUMTEIbHBIE 3aMEYaHus; padoTa BBINOJHEHA C HapyIICHHEM
rpaduka, B O(GOPMIICHHH, CTPYKType M CTUIEe pabOThl €CTbh
HEJIOCTaTKH; paboTa BBHIOJHEHA CaMOCTOSTEIBHO, MPUCYTCTBYIOT
coOCTBEHHBIE 0000IIEHNS; OTBETHI HE HAa BCE BOIIPOCHI MTPH 3aIlUTE

((yI[OBJ'IeTBOpI/ITCJ'IBHO»

paboThI

3alaHusA B KOHTpOJIBHOI;'I pa60Te BBITIOJIHEHBI HE ITOJIHOCTBIO HJIU
«HeynoBneTBOpUTEIHHO HETPABUIBHO; OTCYTCTBYIOT HJIM CJICJIaHBbl HETPABUIILHBIC BBIBOIBI
» u  o0o0menus; odopmiienne paboOTBI HE  COOTBETCTBYET

Tpe6OBaHI/I5IM; HCT OTBCTOB HA BOIIPOCHI IIPH 3allIUTE pa6OTBI.

8.2.5. Tempbl 1y1s caMOCTOATEILHOM PadOTHI CTYICHTOB

TeMbl 17151 CAMOCTOATEIbHOM PA0OTHI:

1. DneKTpOHHOE CTPOECHHE aTOMA U CUCTEMATUKa XUMHUYECKUX 3JIEMEHTOB.

2. KBantoBomexanuyeckass Mmojenb artoma. [lpunnun Ilaynu u npaBusio
XyHpa.

3. CTpoeHHE MHOTO3JIEKTPOHHBIX aTOMOB.

4. Xwumnueckass cBA3b. (OCHOBHBIE THIIBI M XapaKTEPUCTUKH  CBS3H.
KoBasieHTHasl ¥ HOHHAs CBSI3H.

5. 'ubpuaun3zanus, BUIbI, TEOMETPHS MOJIEKYI.

6. KommiekcHble COETMHEHMS.

7. OCHOBHbBIE BHUJIbI B3aUMOAECUCTBUS MOJEKYJ. CHIIbl MEXKMOJEKYJISIPHOTO
B3aUMOJACHCTBUA. Bomopoanas cBs3b. J[OHOPHO-aKLIENTOPHOE B3aMMOICHCTBUE
MOJIEKYL.

8. Kowmmiekcuble coequHenus. KoMIUIEKCh, KOMIUIEKCOOOpa30BaTeu,
JIUTaH/IbI, 3apsi U KOOPIUHAITMOHHOE YHUCIIO KOMILIEKCOB.

9. XuMus BellecTBa B KOHJICHCUPOBAHHOM COCTOSIHMHM. XHUMHYECKOE CTPOEHHUE
TBEpJI0ro Teja. AMOpP(HOE COCTOSTHUE BEIIECTRA.

10. Kpucramel. Kpucraminyeckne pemeTku. XMMHUYECKas CBSI3b B TBEPIIBIX
Teax.

11. Merannuueckas CBA3b U METAJLJIBI.
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12. Xumuueckast CBSA3b B MOTYNPOBOJHUKAX U AUIIICKTPUKAX.

13. Xumuueckoe paBHOBECHE B TETEPOTeHHBIX cucrtemax. Da3zoBoe
paBHoBecue. [Ipasuio das.

14. TloBepxHocTHble siBieHusA. CopOuus. AICOpOLHMOHHOE pPABHOBECHE.
['eTeporeHHble AUCIEPCHBIE CUCTEMBI.

15. AccomuupoBaHHBIE W HEACCOLUMUPOBAHHBIE AJIEKTPOIUTHL. (CBOMCTBA
pPacTBOPOB aCCOLMUPOBAHHBIX DJIEKTPOIUTOB. AKTUBHOCTb.

16. OcoOeHHOCTH BOJIbI KaK pacTBOPUTEIISI. DJICKTPOJUTUYECKAS TUCCOLHAIUS
BOJBI

17. CranpapTHBIN BOAOPOIHBIN JIEKTPO U BOJOPOAHAS IIKala IIOTEHIIUAJIOB.

18.  IloTreHumansl  METAUIMYECKUX,  Ta30BBIX WU OKHUCIHTEIBHO-
BOCCTAHOBUTEJBHBIX 3JIEKTPOOB.

19. MoHceneKkTUBHBIC JJICKTPOIBI U CEHCOPhl. MeMOpaHbl ¥ MeMOpaHHBIH
NOTEHLHAI

20. Koppo3ust non neiicTBueM O1yK1at0IINX TOKOB.

2]1. Meroasl 3amUTBl OT KOPPO3UH: JIETUPOBAHUE, JIIEKTPOXMUMHUYECKASL
3aIl1Ta, 3aUUTHBIE TOKPBITHSL.

22. '3MeHeHne CBOMCTB KOPPO3UOHHOM cpeaibl. UHrMOUTOpBI KOppo3uun

23. DIEKTPOJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMH aHOJIAMH

24. DIIEKTPOXUMHYECKHE DHEPrOyCTAHOBKH. DIIEKTPOXUMHYECKUE
peoOpazoBaTey, KOHACHCATOPHI.

25. DnextpoxuMuueckas o00pabOTKa METaioB.  DJIEKTPOXUMUYECKUE
HOKPBITHS.

26. Oprannueckue MoJuMepHbIe MaTepralibl. MeTOIbl IOJIyYEHHUs TTOJIUMEPOB,
NOJINMEPU3ALIMSL, TOJTUKOHACHCALHS.

27. Ctpoenue u cBOMCTBa nojuMepoB. [IpuMeHeHre noammMepos.

28. ®a3oBeIe paBHOBECHs. J(narpaMma COCTOSAHUS BOJBI.

29. llennsie peakuyn. POTOXUMUYECKUE PEAKLIUN

30. KomtongHele cucteMbl. [[ucCepcHOCT W AMCHEPCHBIE  CHCTEMBI.
Knaccudukanust [ucnepcHbIX CUCTEM.

Ikajga oueHuBaHUuA

IITxanma oneHUBaHua Kputepun oniennBanus

OOyuatomuiics TIy00KO U COJIepKaTeIbHO PACKPBIBAET TEMY
«OTAMYHO» CaMOCTOSITENIbHON pabOThl, HE JOMYCTUB OMIMOOK. OTBET HOCUT
pa3BEpHYTHIN U NCUYEPIBIBAIOLINM XapaKTep.

OOyuaronuiics B 1IeJIOM PaCKpPBIBAET TEMY CaMOCTOSATEIbHOM
«Xopouo» paboThl, OTHAKO OTBET XOTS Obl HA OJMH U3 HUX HE HOCUT
Pa3sBEpHYTOI0 U UCUEPIIBIBAIOILEIO XapaKTepa.

OOyyaroIUiics B 1IEIOM PACKPBIBAET TEMY CAMOCTOSTEIBHOM
a6OTBI 1 OOITIYCKACT P HETOYHOCTEN AIrMCHTAPHO PACKPLIBACT
«Y IOBIIETBOPUTEIBHO» P Y P > bp PHO packp
COJIEpIKAHKME TEOPETUYECKUX BOIIPOCOB MIIM UX PACKPBHIBAET

COACPIKATEIIbHO, HO JOITyCKasd 3HAUYUTCIIbHBIC HCTOYHOCTH.

«HeynoBneTBopuTEIBbHO» OOyuaromuiicss He BlIaieeT BHIOPAaHHON TeMOW CaMOCTOSATEIbHON
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paboThI

8.2.6. NuauBuayajdbHble 3aJaHUsl ISl BBINOJHEHHUSI PACYETHO-
rpadguveckoii padoThl, KypcoBoii padoThI (IPOEKTA)

PI'P, KP u KII no nucuumnune «XuMus» padoueid mporpaMMoi U y4eOHBIM
IJJAHOM HE MIPEAYCMOTPEHBL.

8.2.7. TemaTuka 1e10B0ii UTPbI

1. [Ipobnemuas curyamusi «lloaroroBka 53JE€KTpoNMTAa I  CBUHIIOBO-
KHUCIIOTHOTO aKKyMynaTtopa». HeoOXolIuMO MpUTrOTOBUTH PACTBOP CEPHOM KHUCIOTHI
3aJlaHHOM  KOHIeHTpanuu (10 3ajJaHui0  MmpenojaBaTens) W3 Oouee
KOHIICHTPUPOBAHHOTO pacTBopa. Jljisi 3TOro HY>KHO BBINOJHUTH COOTBETCTBYIOIIHE
pacyeThl, MPUTOTOBUTH PACTBOP, MOJIb3YSCh XMMUYECKOW MOCYJIOW U peareHTamu B
COOTBETCTBUHM C MPABWIAMH, IPOBEPUTH PE3YyJIbTAT METOJOM apEOMETPUH, IPUMEHSIS
CIPABOYHYIO JIUTEPATYPY.

2. [Ipo6nemuas curyarus «Cobepu XUT: monydeHne 3J1eKTpUIeCcKon SHEPTUH
IpyU TOMOIIM XHUMHUYECKOT0 MCTOYHMKA TOKa». W3 NpensokKeHHbIX CpPENICTB
(xuMuuecKasi mocyja, peareHThl) coOpaTh pabOTalONUi TaTbBAHMYECKUI JJIEMEHT,
onpenenutb ero JJC, paccuutath Teopetuueckoe 3HaueHue IJ[C, moyb3ysch
CIIPaBOYHOM JINTEPATYPOil, COCTABUTH CXEMY TaJIbBAHUYECKOTO SJIEMEHTA.

IIIxaga omeHNBaHUA

[IIkana oneHNBaHUA Kpurepun oniennBanus

«OTIHYHO» OOyuaromuiicss TIyOOKO H COAEPXKATEIBHO PACKPBIBAET TEMY
JIeTTIOBOM UTPBI, HE JOMYCTUB omHO0K. OTBET HOCUT pa3BEepPHYTHII
Y MCUYEPIIBIBAKOLIMI XapaKTep.

«XO0po1Io» OOyJarommiicss B IIJIOM pPAacKpPbhIBAE€T TEMY JCJIOBOW HIPHI,
OJTHAKO OTBET XOTs ObI HA OJIMH M3 HUX HE HOCUT PA3BEPHYTOTO U
MCUEPIBIBAIOIIETO XapaKTepa.

«Y I0BJIETBOPUTEIILHO» OOyuatomuiics B IIEJIOM pPAacKpbIBaeT TEMy JEJIOBOW HUIPBl U
JIOMyCKAaeT psJl HETOYHOCTEH, (parMeHTapHO pacKpbIBaeT
COJIep’KaHuE BOIIPOCOB WM MX PAaCKPBIBAET COAEP)KATEIBHO, HO
JIOTIyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTETBEHOY OO0yuaromuiicst He BJIaJIeeT BHIOPAHHOW TEMOU JeI0BOM UTPHI
8.2.8. OHEHOYHBIE CPEJACTBA HPOMEKYTOYHOI'O
KOHTPOJIA

Bonpocsl (3aganus) aJisi IK3amMeHa:

1. CoBpeMEeHHOE TMpEACTABICHHE O CTPOEHUMU aroma. JIBOMCTBEHHas mpupoaa
AIIEKTPOHA.
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2. dusuyeckas WHTEpHpeTanus KBAHTOBBIX yucen (n, I, mi, m) sHEpreTHuecKux
YPOBHEM JIEKTPOHOB B aTOME.

3. Pacnpenenenune 3nekTtpoHOB B aroMax. [lpumnnun Ilaynu (orpanuueHue 1o
pacripeie/IeHUuI0 3JeKTpOHOB Ha opOutansix). [IpaBuno KiieukoBckoro (mpuHLMM
HauMeHblel sHepruu). IlpaBuno Xynaa (0 TOpsiAKe 3amoJIHEHUST CBOOOHBIX
opOuTaneit).

4. DnexkTtpoHHble (opMyibl aToMOB. PacmosiokeHue  dJIe€MEHTOB ¢ §-, p-, d-, f-
OpOUTANISIMU 3JIEKTPOHOB B MIEPUOJUYECKOM TaOIUIIE.

5. CoBpemeHHas popMyJIHpPOBKA MEPUOINYECKOro 3akoHa. [leproanyeckas cucrtema
J.1. MenneneeBa (1epuoibl, TPyMIbl, TOATPYIIIH ).

6. OCHOBHBIE CBOMCTBAa aTOMOB (aTOMHBIN pajinyc, SHEPrUs NOHU3ALUHU, CPOJCTBO K
IIEKTPOHY, JIEKTPOOTPULATENBHOCTD). IIeproauuyHOCTh CBOKCTB aTOMOB.

7. Meramiet u  Hemetamibl B IICO. KUCIOTHO-OCHOBHBIE W  OKHCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA AJIEMEHTOB.

8. Ilpupoma cun xumudeckoro BzaumoeicTeus. OOpa3oBaHne KOBAJICHTHON CBS3H.
[TonsipHas 1 HenmossIpHast KOBAJIEHTHASI CBS3b. [[UNIOIBHBIE MOMEHT MOJIEKYJIBL.

9. CBoiicTBa KOBAJICHTHOM CBS3M ([IJIMHA CBSA3HM, DHEPrUsl CBSA3U, HACBHIIIAEMOCTh U
HaIPaBJIEHHOCTb CBSI3M).

10. CnocoObl mepekpbIBaHUs JJICKTPOHHBIX OOJAKOB MpPU OOpa3oBaHUM G- U T-
cBszeil. Kparable xumuueckue cBa3u. [ 'nbpuansanust aToMHbIX OpOUTAIIEH.

11. WonnHast cBsi3b W ee CBOMCTBA (HEHACHIIAEMOCTb W HEHANPABJICHHOCTB).
W oHHBIE KPUCTAITIMYECKUE CTPYKTYPHI.

12. JloHOpHO-aKLENTOPHBIA  MEXaHW3M  OOpa30BaHUS  KOBAJICHTHOW  CBS3U.
BonoponHast cBs3b.

13. Mertamisl 1 KX MECTO B IEPUOJIMUECKON cHucTeme. MeTaminueckast CBs3b.

14. DOwuranpnus. Buasl XuUMHYECKHMX peaknuMid 1O  TemioBoMy  3ddekry.
KonnuecTBeHHast XapakTepuCTHKa TETIOBOTO 3 dexTa.

15. DOnrponus, e€ n3MEHEHNs B XUMUYECKHX ITponeccax. Il 3akOH TepMOIMHAMUKH.
16. CBobOonnast sHeprusi I'mbOca kak KpUTEpUil CaMOINPOU3BOJIBHOIO MPOTEKAHUS
peakuuii. DHTAJILIIUUHBINA U SHTPONUNHBIA (aKTOPBHI.

17. Cxopoctb xumuyeckol peakuud. DaxkTopbl, BIUAKLIIME HA CKOPOCTbH
XUMHUYECKON peakinu (KOHIIEHTpalus, TeMIIepaTypa, IPUCYTCTBUE KaTallu3aTOPOB).
18. 3axon gerictBus Macc. KoHcTaHTa CKOPOCTH PEAKIIUH.

19. DOneprus akTuBauus U €€ BIMSHUE Ha CKOPOCTh XUMHUYECKOTO MTPOIIECCa.

20. TIlonstme o karamuse. Buupl kaTanu3aTopoB (TOMOTEHHBIE M TE€TEPOTCHHBIE).
W3MeHeHne SHEprun aKTUBAIIUU XUMUYECKOW peaKkuy MpY KaTalau3e.

21. Xumuyeckoe paBHOBECHME B 0OpaTHUMbIX peakiusax. KoHcTaHTa XHMMHUYECKOTrO
pPaBHOBECHSI.

22. CwmelieHrne XMMHYECKOrO paBHOBECHsI MOJ] BO3JCHCTBHEM BHEIIHUX (PaKTOPOB.
[Tpuunmn Jle-IlaTense.

23.00mue mnonsaTUss 0 pactBopax. CmnocoObl BBIPAKEHHS COCTaBa PacTBOPOB.
PacTtBOpuUMOCTb BEIIECTB B BOJIE.

24.DNIeKTPONUTHYECKAs] IUCCOLMALMS KHUCJIOT, IIEJOYed W COJed B BOJHBIX
pactBopax. Crenens aucconuanuu. CUIbHbIE U CIa0ble dJIEKTPOTUTHI.
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25.05eKTponuTHYECKass aucconuanuss BoAbl. VOHHOE TPOM3BENEHUE BOJBI.
Bogopoanbiii mokazaTteiab M €ro 3HA4Y€HUS B KHUCJIOM, HEUTPAJIbHOW M IIETOYHOU
cpexne.

26.1'naposnn3 BOOHBIX pacTBOPOB coneil. KoHCTaHTa U cTeneHb ruaposns3a.
27.11oHsTHE O KOJUIOWIHBIX pacTBOpax. [I0BEpXHOCTHBIE SBIICHHUS.

28.Peakuun oOkuCiIeHHS W BoOcCTaHOBJIEHHA. CTENeHb OKUCICHUS XHUMHYECKHX
aneMeHTOB. OKHCIMTENbHBIE W  BOCCTAHOBUTENIBHBIE CBOWCTBA AaTOMOB B
3aBUCUMOCTH OT CTENEHU UX OKUCIEHUs. TUNMYHbIE OKUCIUTENIN U BOCCTAHOBUTEIH.
29.D1eKTpOXMMUYECKUE SIBJICHWS HA TPAHUIIE METAUl - PAcTBOP. DJIEKTPOIHBIC
MOTEHUHANIBI METAJJIOB. Psii MeTanioB MO BEIMYMHE CTAHIAPTHOTO 3JIEKTPOIHOIO
MOTEHIIHAAJIA.

30. X¥uMUYEeCKHUE OCHOBBI JCWCTBUS TallbBAHMYECKHX DJEMEHTOB. Y CTPOWCTBO U
paboTa MeTHO-IIMHKOBOTO 3JieMeHTa (dneMenTa Jlanuas-Axkoon).

31.Ponbp XUMHYECKOTO 3KCIEPUMEHTA IIPU OTKPHITUM XUMHUYECKUX HCTOYHUKOB TOKA.
O6opynoBaHue s oaydeHus snementa Jlanusmnsa-Axkoou.

32.Tlonsitue 00 3neKTpoau3e. AHOIHBIC U KaTOAHbBIE MPOIECCHI ITPH AJICKTPOJIU3E.
33.0nekTponn3 paciyiaBOB M BOAHBIX PacTBOpoB cosied. Mcmonp3oBaHue
pacTBOPUMBIX  3JIEKTPOJOB TMpU paUHUPOBAHMM METAUIOB U  HAHECEHUU
raJIbBAHUYECKUX MMOKPBITHIA.

34. TexHonorus NPOBEJECHUS 3JIEKTpOJM3a B JabOpaTOpuM M Ha MPOU3BOICTBE.
["asibBaHOIIIACTHKA U TAJIbBAHOCTETUSI.

35.Xumuyeckass ~ CyIIHOCTb  OCHOBHBIX  BHJIOB  KOPpO3UM  (XMMHUYECKOM,
ANEKTPOXUMUYECKOIT). OCHOBHBIE METO/IbI 3aITUTHI METAJUIOB OT KOPPO3HUHU.
36.D1EeKTPOXUMUYECKHE OCHOBBI KAaTOJHOM M MPOTEKTOPHOW 3AIUTHI METAIJIIOB OT
KOPPO3HH.

37.1loHsATHE O )KECTKOCTH BOJIbI, KOJIMYECTBEHHAS! XapAKTEPUCTHKA )KECTKOCTH BOJIBI.
BpeMeHHas 1 OCTOSIHHAS )KECTKOCTh BOJIBI.

38. Meronpl yCTpaHEHHs KECTKOCTH. MeToauKa NpPOBEACHUS OKCIEPUMEHTA
YMSITUEHHSI BOJbI, MCIOJb30BAHUE PEAreHTHOIO0 METOJa U MOHHOOOMEHHUKOB s
YMSITUEHHMSI BOJIbI HA IPOU3BO/JICTBE.

8.3. MeToanuyeckue MaTepuaJibl, ONpeAeA0IIMe MPOLeAyPbl OLeHNBAHUS
3HAHU#, YMEHH, HABBIKOB U (WJIH) ONBITA AEATEIbHOCTH, XaPAKTEPHU3YIOLIHX
Tanbl GOpMUPOBAHUSA KOMIIETECHIIUA

OCHOBHOM 1LENbI0 MPOBEICHUS IPOMEKYTOUYHOM AaTTECTALMU  SABIISIETCS
OTIPEICIICHNE CTEMEHNW JOCTHKCHUS Ieleld 1o ydeOHOW JUCIUIUITMHE WIN ee
pasnenam. OCYIIECTBISETCS 3TO TMPOBEPKON M OIEHKOW YPOBHS TEOPETHYECCKOM
3HaHWH, TIIOJYYEHHBIX OOYYalOIUMHUCS, YMCHHS TPUMCHITh HMX B PEIICHUU
MPaKTUYECKUX 3ajlad, CTEMEeHM OBJIAJICHUs] OOyYaloIUMHCS TPAKTHUYCCKUMHU
HaBBIKAMU U YMEHHSMHU B 00BbeMe TpeOOBaHMI pabouell MporpaMMbI 1O JTUCIHUILIMHE,
a TaKKe UX YMEHUE CaMOCTOATENLHO padoTaTh ¢ y4eOHOM JTUTEpaTypO.

Opranuzaiusi MpOBEACHHS MPOMEKYTOUYHON aTTeCTallMu perjaMeHTHpOBaHa
«Ilomoxennem 00 opraHuzanuu o0pa3oBaTeILHOIO IIporiecca B (denepaaTbHOM

40



rOCyJapCTBEHHOM aBTOHOMHOM OOpa30BaTeIbHOM yupexaeHUH «MOCKOBCKHIA
MOJIMTEXHUYECKUN YHUBEPCUTET

8.3.1. Iloka3are/n OLEHMBAHUS KOMIIETCHIMI HA Pa3jIMYHBIX ITaNax HUX
(¢opMupoBaHusl, IOCTHKEHHE OOYYAIIMMUCH IUIAHUPYEMbIX pe3yJbTaTOB

Oﬁyqemm o IMCIOMIIJIMHE

Koa n HaumenoBanue komnereniun OIIK-1. CnocodeH pemarts 3a71a4u, OTHOCSIIHECS K
NpodecCUOHATbHOI 1eATeIbHOCTH, IPUMEHAS METOAbI MOACIMPOBAHUS, MATEMATHYECKOI 0
aHAJIN3a, eCTECTBEHHOHAYYHbIE H 00IeHH:KeHEePHbIe 3HAHUS
Oran Kputepuu onennBanus
(ypoBeHb
) HEyIOBJIETBOPUTEILHO | YIOBJIECTBOPUTEILHO Xopouio OTJIMYHO
OO0yJatommiics
OO6yuatomuiics JeMOHCTPHUPYET
N JIEMOHCTPHUPYET TIOJTHOE
OO6yyaromuiics TPHPY
. YaCTUIHOE COOTBETCTBHUE
OOGyuaromuiics JIEMOHCTPUPYET N
COOTBETCTBHE CIIEIYIOUTNX 3HAHUN:
JIEMOHCTPHUPYET TOITHOE HETIOJTHOE COOTBETCTBUE .
. CIIEeIYOITNX 3HAHWN: OCHOBHEIE
OTCYTCTBHE WIIH CIIEeIYIOUTNX 3HAHWUN:
OCHOBHBIE TTOJIOKECHHUS
HEJO0CTaTOYHOE OCHOBHBIE ITOJIO’KEHUS .
o TIOJI0KEHHS COBPEMEHHOM TeopUH
COOTBETCTBHE CIICAYIOUINX | COBPEMEHHOW TCOPHU .
. COBPEMEHHOM TEOpHU CTPOEHUS aTOMa,
3HAHUI: OCHOBHBIE CTPOEHUS aTOMa, .
N . CTPOEHUS aToMa, XMUMHUYECKOH CBA3H,
MOJIOXKEHUS COBPEMEHHOU XUMHYECKOH CBSI3H, .
XUMHYECKOH CBSI3H, SHEPreTUKU U
TEOPHUH CTPOCHHUS aTOMa, | HYHEPTeTHKH U KHHETHUKH
N . SHEPIeTUKHU U KHHETHKHU
XUMHYECKOH CBSI3H, XMUMHUYECKHUX PEaKIHid,
3HATH KHHETHKHU XUMHYECKHX
SHEPTeTUKU ¥ KHHETHKHI XIUMHYECKOTO N
o XUMHYECKIX peaxImii,
XUMHYECKUX PeaKIuii, PaBHOBECHS, TECOPHU N
peaxIuid, XUMHYECKOTO
XUMHYECKOTO paBHOBECHS, PacTBOpOB,
XUMHYECKOTO paBHOBECHS, TEOPUU
TEOPHH PaCTBOPOB, AIIEKTPOXHMUH, a TAKKE
paBHOBeCHS, TEOPHH pacTBOpOB,
3IEKTPOXUMUH, a TAKKE OCHOBHBIE COEIUHEHUS
PacTBOpOB, NEKTPOXHUMHUH, a
OCHOBHBIE COEITUHEHUS JJIEMEHTOB, UX
INEKTPOXUMUH, a TaKXKe OCHOBHBIE
3JIEMEHTOB, UX KJaccudUKaImio 1
TaKXe OCHOBHBIC COCTMHEHUS
KJIacCuQUKAIIIO U XUMHUYECKHE
COCIIHEHUS 3JIEMEHTOB, X
XIMHUYECKHE PEBPACHAS TIpEeBpAaIECHI
3JIEMEHTOB, HX KITaCCU(DUKAITUIO
KITaCCU()UKAITUIO XUMHYECKHE
XUMUYECKHE NIpeBpaILEHUs
MpeBpalleHUs
yMeThb OOyyarontuiicst He yMeeT OO0yuaronuiics OO0y4atomtmiicst OO6yyatomtmiics
WK B HEJOCTAaTOUYHOU JIEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
CTETEHU yMEeT HEIOJIHOE COOTBETCTBUE YaCTUYHOE MOJTHOE
BBINOJIHATH: OIPEAEIATh CIIEIYIOLINX YMEHHM: COOTBETCTBHE COOTBETCTBHUE
XUMUYECKHE CBOMCTBA OIIpELEIATh CIEAYIOIINX YMEHUN: | CIEeAYIOIIUX YMEHUMN:
JIIEMEHTOB H UX XUMHYECKIE CBOUCTBA OTIpeIeNATh OTIpeNIeNATh
COCIUHEHUH 110 JIIEMEHTOB H UX XIMHUYIECKHE XUMHYECKHE
nosioxxkenuto B [1C3, ux COEIMHEHUH 10 CBOIICTBA 3JIEMEHTOB | CBOMCTBA 3JIEMEHTOB
BIUSHHUEC Ha CUCTEMY, nonoxernnto B [ICD, uX | ¥ WX COSTUHECHUH 10 | W UX COCAMHEHHI IO
HaIpPaBIEHUE XUMUUYECKHX BIIMSIHUE Ha CUCTEMY, nosoxenuro B [IC3, | monoxenuto B IICO,
B3aUMOJIEIICTBUH, HampaBJIeHUE WX BIMSIHHAC HA WX BIIMSIHAC HA
KHCIIOTHO-OCHOBHOM XUMHUYECKHUX CUCTEMY, CHCTEMY,
XapakTep Cpelbl, B3aUMOJEICTBUH, HallpaBJICHHE HaIlpaBJICHUE
BO3MOYKHBIE TIOOOYHBIE KHCJIIOTHO-OCHOBHOM XUMHYECKIX XUMHYECKHIX
Tpo1ecchl (KOPPO3UOHHBIE XapakTep Cpelibl, B3aUMOJICHCTBUH, B3aUMOJICHCTBUH,
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U JIp.) ¥ TIPENICKA3EIBATh UX
BIIMSIHUE HA
TEXHOJIOTUYECKUIT
MPOIIECC, OKPYKAIOLIYIO
Cpely U 4YelloBeKa,
npeJIarath Crioco0bl
3aLLUTHI OT HUX, & TAKXKeE
NIPUTOTABJIMBATH PACTBOPHI
HY>KHOM KOHLIEHTpaLUH U
OTIPENIEIATh €€ TFOBIM
JIOCTYITHBIM METOJIOM
(TUTpOBaHUE, C TOMOILBIO
apeoMeTpa u T.1.),
n3mepsaTh pH BoaHbIX
PacTBOPOB 3JEKTPOIUTOB

BO3MOJKHBIE TIOOOYHEIE
TIPOLIECCHI
(KOppO3UOHHBIE U JIp.) U
MPE/ICKa3bIBATh UX
BIIMSTHHUE Ha
TEXHOJIOTHYECKHUI
MPOLIECC, OKPYKAIOIIYIO
Cpeay U 4esoBeKa,
TpeIaraTh CIrocoObI
3aIIUTHI OT HUX, &
TaKKe IPUTOTaBINBATh
pacTBOPHI HYKXHOH
KOHLEHTPAIMU 1
OTPENIENIATE €€ JTFOOBIM
JOCTYIIHBIM METOAOM
(TuTpoBaHuUe, C
MIOMOIIBIO aPEOMETPA U
T.1.), u3MepsTh pH
BOJIHBIX PaCTBOpPOB
3JIEKTPOJIMTOB

KUCJIOTHO-OCHOBHOM
XapakTep Cpebl,
BO3MOYKHBIC
MOOOYHBIE TPOTIECCHI
(KOppO3UOHHBIE T
ap.) u
MpeaCKa3bIBaTh UX
BIIUSIHUE HA
TEXHOJIOTUYECKUH
npotiecc,
OKpPYXaloLlyIo cpeny
Y YCJIOBEKA,
TpeIaraTh CIiocoObI
3aIUTHI OT HUX, a
TaKKe
MIPUTOTABIUBATD
PacTBOpBI HY>KHOI
KOHIEHTpAIIUU U
OIpeeIATh €€
JITOOBIM JTOCTYTTHBIM
METOJIOM
(TuTpoBaHme, C
TOMOILLBIO apeoMeTpa
U T.71.), u3mMepsts pH
BOJIHBIX PACTBOPOB

KHUCJIOTHO-OCHOBHOM
XapakTep Cpesl,
BO3MO>KHBIC
1M0OOYHBIE TIPOLIECCHI
(KOppo3nOHHBIE U
Ip.) u
MIPeICKa3bIBaTh UX
BIIMSIHHE HA
TEXHOJIOTUYECKUI1
nporecc,
OKPYXKAaIOLIYIO CPEIy
U YeIIOBeKa,
TIpeAsIaraTh Crrocoobl
3aIIUTHI OT HUX, &
TaKxKe
MIPUrOTaBJINBATh
PacTBOpBI HY>)KHOU
KOHIICHTPALUH U
OTIPEICTISATh €€
JOOBIM TOCTYITHBIM
METOJIOM
(TuTpoBanme, C
MIOMOILBIO apeoMeTpa
U T.1.), u3mMepsts pH
BOJIHBIX PAaCTBOPOB

BJIAaJdECTh

3JIEKTPOJIUTOB JJIEKTPOJIUTOB
OO0y4aronmcest
JIOTTYCKAIOTCS .
Y OO0yuatomiuiics
HC3HAYUTCJIBbHBIC
CcBOOOIHO TIPUMEHSET
N OIIIHOKH,
OO0yyaromuiics BiIaaeeT MOJIyYCHHBIC HABBIKH,
HETOYHOCTH,
B HETIOJHOM 00BbeMeE U B MOJHOM 00BEME
. 3aTPyTHEHUS,
OOyuaromuiicst He BIajeeT MPOSIBIISIET BIIaZIEET HABLIKAMHU
N YACTHYHO BIIAJEET
WIX B HEJOCTAaTOYHOM HEJIOCTaTOYHOCTh paboTHI ¢ MeTomaMu

CTETICHU BIIAJICET:
MeTOJaMHU pacyera
KUHETUYECKUX U
TCPMOINMHAMHUYICCKUX
XapaKTePUCTUK
XUMUYECKUX PEAKIIMII,
pacuera KOHLEHTpauil
pacTBOPOB M KOJIMYECTB
pearupyromux u
00pa3yIOIINXCs BEIIECTB
M0 XUMUYECKOMY
ypaBHEHHIO, pacyera
MOKa3aTeysl KUCIOTHOCTH
cpensl, pacuera O/1C
OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX
TTOTEHINAJIOB PEAKIINI

BIIaJICHUS HABBIKAMU
paboTHI ¢ METOIAMU
pacueTa KHHETHYCCKIX
U TCPMOAUHAMUYCCKUX
XapaKTEePUCTHK
XUMUYECKUX PEAKIIUI,
pacuera KOHLUEHTpauui
PacTBOPOB M KOJIMYCCTB
pearupyrommx u
00pa3yoNIXcs
BEIIECTB 110
XAMHUYECKOMY
YpaBHEHHIO, pacyera
ToKa3artess
KHUCIIOTHOCTH CPEIHI,
pacuera D/1C u
OKHCIUTEIBHO-
BOCCTaHOBUTEITLHBIX
MOTCHIIMATIOB PEeaKIUit

HABBIKAMU PabOTHI C
METOJIaMU pacyeTa
KHHETUYECKUX U
TEPMOJIMHAMHUYECKHIX
XapaKTEPUCTHK
XUMHUYECKUX
peaximii, pacuera
KOHLEHTpaLuun
pacTBOpOB U
KOJINYECTB
pearupyrommx u
00pa3yoIIXCs
BEILIECTB 10
XUMHYECKOMY
ypaBHEHHIO, pacdera
ITOKa3aTes
KHCIIOTHOCTH CPEJbI,
pacuera D/IC u
OKHCIIUTEIbHO-
BOCCTaHOBUTEIIBHBIX
IIOTEHIINATIOB
peaxiuit

pacueta
KHHETHUYECKHUX U
TE€PMOJANHAMHYECKHUX
XapaKTEpUCTHK
XUMHNYCCKUX
peakuuii, pacyera
KOHLIEHTpAaLUH
pacTBOpPOB U
KOJIMYECTB
pearupyromux u
00pa3yronmxcs
BEIIIECTB 110
XUMHYECKOMY
YpaBHEHHIO, pacdera
TTOKa3aTens
KHCIOTHOCTH CPEJBL,
pacuera OJIC n
OKHCITUTEIBHO-
BOCCTaHOBUTEIBHBIX
IIOTCHIIUAJIOB
peakiuit

Kon n nanmenoBanue komnerennnu OIIK 4. CnocoGen npoBoauThL M3MepeHUsI H HAOIIOIeHN S,

OﬁpaﬁaTblBaTb U NMPEACTABJIATD IKCIHIEPUMEHTAJIbHBIC TaHHbIC
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Itan

Kpurtepuu onennBanus

(ypoBeHb
HEYA0BJIETBOPUTEIBHO | YIOBJIECTBOPUTEIbHO X0po1Io OTJIMYHO
OO0yJatomtmiicst
N . JIEMOHCTPHPYET
. OO0yuaronuiics OOyuaromuiics PHpy
OO0yuaromtuiics MOJTHOE
JIEMOHCTPUPYET JIEMOHCTPUPYET
JIEMOHCTPHPYET MOJHOE COOTBETCTBHUE
HETIOJTHOE COOTBETCTBHUE YaCTHYHOE .
OTCYTCTBHUE WIIU ., CIICAYIOIIMX 3HAHUM:
CIICAYIOIINX 3HAHUM: COOTBETCTBUE
HEJIOCTATOYHOE N BnusiHue pa3nuyHbIx
Biusune Ppa3InYHbIX CICAYIOUINX 3HAHUU:
COOTBETCTBHE CJIEIYIOLINX XUMHUYECKUX
o XUMHUYCCKUX Biusuaue Ppa3JINIHbIX o
3HaHuii: Briusiaue N COeIMHEeHUH Ha
COE/IMHEHU Ha XUMHYECKUX
Pa3IUYHBIX XUMHYIECKUX N OpraHu3M 4YeJioBeKa 1
N OpTaHM3M UYEJIOBEKA U COE/IMHEHU Ha
COC/IMHECHUI HAa OPraHU3M OKPYXKAIOIIYIO CPEAY;
OKPYKaIOIIyIO Cpelly; | OpraHH3M YeJoBeKa U
YeJIOBEKa U OKPY>KaroIIyI0 [TpaBuna paboTHI B
[paBuna paboThl B OKPYXKAIOIIYIO CPEALY; .
cpeny; [IpaBuia paboTsl B . XMUMHUYECKON
. XUMHUYECKOI [TpaBuna paboTHI B
3HATh XMUMHUYIECKOH . nabopaTopuu;
nabopaTopuu; XUMHYECKON
nabopaTopuu; XUMHUECKUE METOIBI
XUMHYECKHE METOIBI nabopaTtopuu, o
XUMHUYIECKUE METOIbI . He#Tpanu3aun
o HCUTpAIN3AIlUN XHUMHYECKHE METOAbI
HeWTpaNn3aluu BpeIHbIX . BPEIIHBIX BELIECTB;
BPE/IHBIX BEILICCTB; HeHTpanu3anuu
BewecTB; OCHOBHBIE OCHOBHBIE
OcHOBHBIE PU3NIECKUE BpEIHBIX BEIECTB;
¢uzngeckue u . ¢uzngeckue u
. 1 XUMHUYECKHE CBOHCTBA OcHOBHEBIE
XMMHYECKHE CBOICTBA XUMHUYECKHE
KOHCTPYKIIMOHHBIX U ¢busnueckue u .
KOHCTPYKLIMOHHBIX CBOHCTBa
9KCIITyaTal[HOHHBIX XMMHYECKHE
OKCILTyaTalMOHHBIX o KOHCTPYKIIMOHHBIX U
MaTepHalioB CBOMCTBa
MaTepualioB 9KCILTyaTallMOHHBIX
KOHCTPYKIIMOHHBIX U
MarepuanoB
OKCILTyaTalMOHHBIX
MaTepuaioB
yMeTb OOyuaronuiicst He yMeeT OO0yuaromuiics OO6yyarontuiics OO6yJatommmiicst
WM B HEJIOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHPYET
CTETICHN YMEeT HETIOJTHOE COOTBETCTBHUE JaCTHYHOE TIOJTHOE
BBIMIOJIHATH: PemmaTh CIIEAYIONIMX YMEHUIA: COOTBETCTBHUE COOTBETCTBHUE

THITOBBIC 33]1a4H 10
JIOITy CTUMOMY
COACPIKAHUIO BPECIHBIX
BEILIECTB B BO3/1yXe
paboueii 30HBI, CTOYHBIX
BOJaX U IIOYBE B XOJIE
poheCCHOHATBFHON
nesTenbHoCTH; OLleHUBaTh
pe3yIbTaThl ¥ BEIOUPATH
ONTUMAJBHOE PEIICHUE
pu pa3paboTke Mep Mo
6e3onacHoit pabdote ¢
BPEIHBIMHU BEIIECTBAMH U
3aIUTEe OT BO3MOXKHBIX
MOCIIEACTBUM aBapuil B
xo/1e mpodecCHOHANBHOM

Pemars TunoBsie
3aa4u 110
JIOITy CTUMOMY
COIEPIKAHUIO BPEAHBIX
BEILIECTB B BO3/IyXE
paboueii 30HBI, CTOYHBIX
BOJIaX M TIOYBE B XO/I€
npodeccHOHaNBHOM
JIeSITEIIbHOCTH;
O1eHUBATh PE3YJIbTaThI
1 BBIOHpATh
ONTHUMAJIbHOE pElIeHUE
pu pa3paboTKe Mep o
Ge3omacHoii pabote ¢
BPEIHBIMH BEIIECTBAMHU
1 3aIlUTE OT

CIeIYIONINX YMEHUMN:
Pemiath THIOBBIE
3aj1a4H 1Mo
JIOILy CTUMOMY
COJICPIKAHHIO
BPE/IHBIX BEIICCTB B
BO3yXe paboueit
30HBI, CTOUHBIX
BOJIaX ¥ MOYBE B
xoze
npodeccroHaIbHON
JIEATENLHOCTH;
Or1eHnBaTh
pe3yibTaThl U
BBIOMpATh
OINITHMAJILHOE

JIESITEITLHOCTH; BO3MOKHBIX pelleHue mpu pelieHue mpu
KowmrnekcHo MOCJIEICTBUH aBapuii B pa3paboTke Mep 1o pa3paboTke Mep 1o
000CHOBBIBAThH BHIOOD xoJ1e Oe3omacHol pabote ¢ | Ge3omacHOM paboTte ¢
KOHCTPYKIIHOHHBIX U npodeccroHaIbHOM BPEIHBIMU BPEIHBIMU
AKCIUTYaTAI[IOHHBIX JIeSITETTFHOCTH; BEIIECTBAMH U BeIIeCTBAMH U
MaTepHaioB HA OCHOBaHUH KommnexkcHo 3aITe OT 3aITe OT
UX XUMAYECKHUX CBOMCTB, 000CHOBBIBATH BEIOOP BO3MOKHBIX BO3MOYKHBIX
OILICHUBATh PE3YIBTATHI U KOHCTPYKIIMOHHBIX H TTOCTICICTBUH aBapuil | MOCICICTBHIA aBapuil
BBIOMPATH ONTHMAJIHHBIC IKCIUTYaTaIUOHHBIX B XOJI¢ B X0/i€
KOHCTPYKIIMOHHEIC MaTepHaJIOB Ha npo¢heCCHOHATTEHON npodeccHoHaNbHON

CIEeIyIONINX YMEHUH:
Pemiath TUMOBEIE
3aj1a4H 10
JIOILy CTUMOMY
COJICPIKAHHIO
BPEIHBIX BEIICCTB B
BO3/yXe paboucii
30HBI, CTOYHBIX
BOJIaX W TIOYBE B
xoze
npoeCCHOHATBEHON
JESATELHOCTH;
O1eHuBaTH
pe3yJbTaThl U
BBIOMpATh
ONTHUMAITBEHOE
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MaTepuaJibl

OCHOBaHHMH HX
XHUMHYECKHX CBOMCTB,
OLICHUBATH PE3yJIbTAThI
U BBIOUPATH

JIEATEIBHOCTH,
KommiexcHo
000CHOBBIBAThH
BEIOOD
KOHCTPYKIIMOHHBIX U
IKCILTYaTAIHOHHBIX
MaTepHalioB Ha
OCHOBAaHHHU HUX

JIESATEIILHOCTH,
KomrmekcHo
000CHOBBIBAaTh
BBIOOD
KOHCTPYKIIMOHHBIX H
9KCIUTY aTAI[IOHHBIX
MaTepHUaJioB Ha
OCHOBAHUU UX
XUMHUYECCKUX

Oe3omacHoit pabote ¢

Oe3omacHoit pabote ¢

ONTUMAIILHBIE .
XMUMUYECKHUX CBOICTB, OIICHUBATh
KOHCTPYKIIMOHHBIE .
CBOWCTB, OIICHUBATh pe3ysbTaThl U
MaTepHaIbI
pe3yabTaThl U BBIOHpATh
BBIOHpATh OIITUMAJIbHBIC
ONTHMAJIbHBIC KOHCTPYKIIMOHHBIC
KOHCTPYKIIMOHHBIE MaTepUabl
MaTepHabl
OOby4atonmmMcest
OIYCKAIOTCSI .
. Aoty OOyuaromuiics
OO0yyJaromuiics BiIaaeeT HE3HAYNTEIILHBIE
CBOOO/IHO IPUMEHSIET
B HEIIOJIHOM 00beMe U OINOKH,
MOJTyYEHHbIE HABBIKH,
MPOSIBIISICT HETOYHOCTH,
B TIOJIHOM 00BEME
HEI0CTaTOYHOCTh 3aTpyHEHUS,
. BIIaZIe€T HaBBIKAMU
OOyuaromiuiicst He BJIajeeT BJIA/ICHUS HABBIKAMHU YaCTUYHO BIIAACET
M MIPOBEICHMUS aHAITN3A,
WIH B HEJOCTATOYHOM MPOBE/ICHUSI aHAIH3A, HaBBIKAMU
KOMILIEKCHOT'O
CTEIICHH BIIAJIEET: KOMILIEKCHOTO MIPOBEICHHUS aHAITU3A,
000CHOBaHMS
HaBBIKAMU TPOBEICHUS 000CHOBaHUS KOMITLIEKCHOTO
MPUHUMACMBIX
aHaIn3a, KOMILUIEKCHOIO MPUHUMAEMBIX 000CHOBaHUS -
000CHOBaHHUS peIICHHIH, MIPUHUMAEMBIX p ’
. . CaMOCTOSITEIILHOTO
MPUHUMAEMBIX PEIIEHUIA, CaMOCTOSITETEHOTO pCIICHHIA, N
N oucKa myTei
CaMOCTOSTEIILHOTO TIOMCKA MOUCKA MyTeH CaMOCTOATEILHOTO
o . OpraHu3aluu
MyTei opraHu3aiun OpraHu3aIHH MOUCKA MyTeH .
. . MEPOIPHUSITHH 110
MEPOIPUSITHH 110 MEPOIPUATHH 110 OpraHu3aruu

MEpPOIPHUATHI 110

6e3omacHoii pabdore ¢

N BpPEIHBIMU
BJIA/IeTh | BpEIHBIMHU BEIICCTBAMHU M | BPEIHBIMH BEIIECTBAMH | Oe30macHoil pabore ¢ BeIICCTBAMH 1
3aIUTE OT BO3MOKHBIX Y 3aIIUTE OT BPEIHBIMU
N . 3aIUTEe OT
MOCJICACTBUU aBapuu B BO3MOXHBIX BCIIECTBAMU U
. . . BO3MOYHBIX
X071e PO ECCUOHATBHOM MOCJICICTBHI aBapuil B 3aIUTEe OT N .
MOCJICACTBHH aBapuii
JesTenbHOCTH; MeTonamu xo71e BO3MOXKHBIX B XOJIE
OLICHKH CBOMCTB npodeccroHaNIbHOMN MOCJIE/ICTBUIA aBapuii .
po¢eCCHOHATBFHON
XUMHUYECKHX BEUIECTB U JIeSITEIbHOCTH; B X0JIe
. JEeSITeIbHOCTH;
KOMIUIEKCHBIM MOX0I0M MertoamMu OLCHKA npodecCHoHaTbHON
o MeronaMu OLIEHKH
K o100py CBOMCTB XUMHYECKUX JIESITETbHOCTH; .
CBOHCTB XUMHYECKUX
JKCIUTYaTallMOHHBIX U BEIIICCTB U MeTonaMu OICHKH BEIIECTE 1
KOHCTPYKIIMOHHBIX KOMIIJICKCHBIM CBOUCTB XUMHUYCCKUX
MaTepHaJIOB IS MOJIX0/I0OM K 110100 BCIIIECTB U KOMILICKCHDIM
P py MOIX0JIOM K TIOJ00PY
MIPOCKTUPYEMBIX OOBEKTOB | IKCIUTYyaTAMOHHBIX H KOMIUIEKCHBIM

OKCILUTyaTalMOHHBIX 1

KOHCTPYKIIMOHHBIX [IOAXO0M K 110100
Py AXOA Py KOHCTPYKIMOHHBIX
MaTepHAIIOB JIJIs IKCIUTYaTAHOHHBIX U
MaTepualoB st
MIPOCKTUPYEMBIX KOHCTPYKIIMOHHBIX
MPOCKTHPYEMBIX
00BEKTOB MaTEePUAJIOB IS
00BEKTOB
MIPOEKTHPYEMBIX
00BEKTOB

8.3.2. Meroanka onieHMBaHHUSA Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALUH
[lokazarenssMu OLICHMBAHMS KOMIIETEHUMU Ha JTale MPOMEKYTOYHOU

aTTeCTallUM MO0 JAUCHUIUIMHE «XUMHS» SBISIOTCS PpPe3yJibTaThl OOYUYEHHsS 10
UCIUILINHE.
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OueHoYHBI JHUCT pe3yabTATOB 00y4eHHS M0 TUCHUILIHHE

YpoBeHb
Kon c(hOPMUPOBAHHOCTH
3HaHus YMmenus Hagbiku bopmmp
KOMIIETEHLINU KOMIIETEHLIMY Ha JaHHOM
JTare / oeHka
OTIpeNieNiTh
XUMHYCCKHE
CBOICTBA
JIIEMEHTOB H UX
COEIUHEHUI 1o
MTOJIOXKCHHUIO B
[ICD, ux BausHuE
Ha CHUCTEMY,
HaTpaBIICHUE
XUMHYECKHUX
OCHOBHBIE N .
B3aMMOJICHCTBHH, METOIaMH pacdera
MTOJIOKECHUS
. KHCJIOTHO- KHHETHYECKUX U
COBPEMCHHOM .
OCHOBHO# TEPMOJINHAMHYCCKHIX
TEOPUH CTPOCHHUS
atoMa XapakTep Cpeasbl, XapaKTEPUCTHK
. BO3MOKHbIE XUMHUYECKHUX
XUMHAYECKOH N
MOoOOYHBIC peakuwuii, pacuera
CBA3H, SHCPICTHKH TIPOIIECCHI KOHIICHTPAIIHA
U KHHETUKHU pont pan
(KOPPO3UOHHBIC U PacTBOPOB |
XAMHAYECKUX
o Iop.) 4 KOJINYECTB
peaxmui,
MIPeICKa3bIBaATh X pearupyrommx u
XUMHYECKOTO
OIIK-1 BIMSIHME HA 00pasyromuxcs
paBHOBECHS, .
TEXHOJIOTHYCCKUI BEIIECTB 10
TEOPUH PACTBOPOB,
npotecc, XUMHYCCKOMY
DJICKTPOXHMITH, 2 OKpYXKaIOLIyI0 ABHEHUIO, pacueTa
TaKe€ OCHOBHbBIE Py Y yp P
Cpely M 4YellOBeKa, moKasartesst
COCTUHCHUS
npeasarath KHUCJIOTHOCTH CPE/IBI,
3JIEMEHTOB, HX
CIOCOOBI 3aIATHI pacuera O1C u
KITaCCUPUKAIIIIO U
OT HHX, a TaKXe OKHUCITUTEIBFHO-
XUMHYECKHE
MPUTOTABIINBATH BOCCTaHOBHTEITLHBIX
TIPEBPAIICHHUS; N
PacTBOPEI HY>KHOU MTOTCHITNAJIOB
KOHLICHTPALlUU U peakuui
OIIpEeIIATh ee
JFOOBIM
JIOCTYITHBIM
METOIOM
(TuTpoBanwme, ¢
TTOMOIIBIO
apeoMeTpa  T.1.),
n3mepsaTs pH
BOJIHBIX PACTBOPOB
3JIEKTPOJIUTOB;
OIIK-4 Bausaune Pemate THIOBEIE Hasrikamu
Pa3IHIHBIX 3a[1a4d 10 MIPOBE/ICHUS aHAIN3A,
XUMHAYECKUX JIOITy CTUMOMY KOMILTIEKCHOTO
COeIMHEeHnH Ha COZIEPIKAHHUIO 000CHOBaHHS
OpraHu3M BPEIIHBIX BEIICCTB MIPUHUMACMBIX
4eJIOBEKA U B BO3JyXe paboueii pELIeHUH,
OKPY KaIOIIYIO 30HBI, CTOYHBIX CaMOCTOSTEILHOTO
cpeny; IIpaBuna BOJAX U MOYBE B [IOMCKA MyTel
paboTHI B xo0Je OpraHu3aIuu
XUMHAYIECKOM po¢heCCHOHATBEHO MEPOTIPHUATHIA TIO
nabopaTopuu; i IeATeFHOCTH, Oe3omacHoit padote ¢
Xumudeckue OrneHUBaThH BPEIHBIMU
METOIBI pe3yIbTATHI U BEIIICCTBAMH U
HEHTpaTu3aIuu BBIOMPATH 3aIUTE OT
BPCIIHBIX BEIICCTB; ONTUMAJIBHOE BO3MOIKHBIX
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YpoBeHb
Kon chOpMHUPOBAHHOCTH
3HaHus VYMmenus Hasrikn (bopmup
KOMIIETEHIIUHA KOMIIETEHIINH Ha JAHHOM
sramne / OleHKa

pelieHne npu
pa3paboTke Mep 1o

Oe3omacHoit
pabote ¢
BpPEIHBIMU
BellleCTBaMU U
3aIIUTE OT
BO3MOXKHBIX TOCJIEICTBUY aBapuii
OCHOBHBIC HOCHG}ICTBHﬁ B X0I€
¢busnveckue u aBapuii B xoJie npodecCHOoHaTBHOM
XUMHUYECKHUE po¢heCCHOHATBFHO JIeITEIbHOCTH,
CBOICTBa H IeATEIHLHOCTH, MeTtomamMu OLIEHKH
KOHCTPYKIIMOHHBIX Kommnexcuno CBOMCTB XUMHYECKHX
u 000CHOBEIBATH BEILECTB U
SKCILTyaTallMOHHBI BEIOOD KOMILIEKCHEIM
X MaTepuayioB KOHCTPYKIIMOHHBIX | TOIXOIIOM K IOJI00pY
nu 3KC1'[J'IyaTaHI/IOHHBIX nu
3KCHHyaTaHI/IOHHI)I KOHCprKI_II/IOHHI)IX
X MaTepuaJioB Ha MaTepHaJIOB IS
OCHOBaHUU UX MIPOEKTHPYEMBIX
XUMHYECKUX 00BEKTOB

CBOICTB,
OIICHUBATH
pe3yNbTaThl U
BBIOMpPATh
ONTUMAaJIbHbIC
KOHCTPYKIIMOHHBIE
MaTepHAITBI

OrneHka o JUCIUILIMHE (CpeaHee apupMETHIECKOE)

OueHka 1m0 JUCHMIUIMHE 3aBUCUT OT YPOBHS  C(POPMUPOBAHHOCTH
KOMIIETEHIIUM, 3aKPEIJICHHBIX 3a JIUCIUIUIMHOW M MpeJCTaBlIsIeT CcOo00il cpelHee
apu(pMETUUYECKOE OT BBHICTABIEHHBIX OIEHOK IO OTIEIbHBIM pe3yJbTaTaM 00y4YeHUs
(3HaHMS, YMEHUS, HABBIKH ).

OreHKa «3a4TEHOY BBICTABIISIETCS, €CIU Cpe/iHee apu(PMETHIECKOE HAXOAUTCS
B uHTepBajie oT 2,4 10 5,0. OneHka «HE 3a4T€HO» BBICTABISCTCSA, €CIU CpeHEe
apuMeTHIECKOe HaXOAUTCsl B uHTEpBatie ot 0 10 2,4.

[IpomexxyTounast arrectamusi oOyJaromuxcs B (GopMme 3a4eT TMPOBOIUTCS IO
pe3ynbTaTaM BBIIOJTHEHUS BCEX BHJIOB Yy4eOHOH paboThl, MPETyCMOTPEHHBIX
Y4EOHBIM IJIAHOM MO JUCHUIUIMHE «XHUMUS», MPU 3TOM YUUTBHIBAIOTCS PE3YJIbTAThI
TEKYIIIETO KOHTPOJS YCIIeBaeMOCTM B TeueHue cemectpa. OIlleHKa CTENeHH
JOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3YyJIbTaTOB 00yUYEHUS MO JUCIUTUINHE
MPOBOAMUTCS TMpErojiaBaTeeM, BEAYIIUM 3aHATUS 10 JAUCIUIUIMHE METOJO0M
AKCHEPTHOM oOIeHKH. [lo WToram mNpoMeKyTOUHOM aTTecTallud IO JUCIUIUIUHE
BBICTaBJISIETCS OIICHKA «3aYTEHOY, WIH «HE 3a4TEHOY.
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MIxana
OLICHUBAHUSA

Onucanue

BoinonHensl Bce BuAbl y4eOHOM pabOThI, IPETyCMOTPEHHbIE YUEOHBIM IJIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHH, HABBIKOB IIPUBEJECHHBIM B
TabIuuax IoKaszareiei, omepupyeT NpUOOPETEHHBIMU 3HAHUSIMHU, YMEHHUIMH,
3auTeHo HaBBIKaMU, [IPUMEHSECT UX B CUTYaLUsX MOBBIIICHHON CII03KHOCTU. [Ipu 3TOM MOryT
ObITh JONYIIEHbl HE3HAYUTENIbHbIE OLIMOKH, HETOYHOCTH, 3aTPyJHEHUS Hpu
AQHAJIMTUYECKUX  OIepalusaX, IEepeHoce 3HAHMM M YMEHUHM Ha  HOBBIC,
HECTaHJaPTHBIEC CUTYyallUH.

He BbimonHeHn oauH wiu Gojiee BHUIOB yueOHOW pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM MIaHoM. CTYyIEHT JeMOHCTPHPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHHH, HaBBIKOB MO 3TanaM (ypoBHSM) C(HOPMHPOBAHHOCTH KOMIIETEHIIHH,

He 3aureno o N
AOIMYCKAIOTCA 3HAYUTCIBbHBIC OIJ_II/I6KI/I, MMpOABJIACTCA OTCYTCTBHUC 3HAHUU, YMCHHU,
HAaBBIKOB I10 psAOy noxasaTeneﬁ, CTYACHT UCHBITBIBACT 3HAUYUTCIIBHBIC 3aTPYAHCHUSA
IIpu ONICPUPOBAHNU 3HAHUAMU U YMCHHUAMU IIPU UX IICPEHOCC HA HOBBIC CUTYyallUU.
9. JJIeKTPOHHAsI HH(POPMALIMOHHO-00pa3oBaTe/IbHAS Cpeaa

Kaxxnpiii 00yuaromuiicss B Te4eHHE BCETO MepHroia 00yueHHsl 00ecreunBaeTCs
WHUBUyaIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K DJIEKTPOHHOW WH(OpMAIMOHHO-
oOpazoBarenpHON cpene YeOokcapckoro wuHcTuTyTa ((prnmana) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCHUTETA U3 JIOOOW TOYKH, B KOTOPOW MMEETCS JOCTYI K
WH()OPMAITMOHHO-TEICKOMMYHHUKAIMOHHOW cetn  «MHTepHeT» (maimee — ceTh
«HTEepHeT»), Kak Ha TeppuTropuM (uiauanra, TaKk W BHE e€e€. OJIEKTPOHHas
nH(OpMaITMOHHO-00pa3oBaTeNbHas Cpella — COBOKYMHOCTh WH(MOPMAIIMOHHBIX U
TEJICKOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHHA, COOTBETCTBYIONIUX  TEXHOJOTHYECCKUX
CPEICTB, 00ECIIEYNBAIOIINX OCBOSHUE 00yJaromMMuc 00pa3oBaTeIbHBIX MPOTpaMM
B IOJTHOM 00BEME HE3aBUCHMMO OT MECTa HaXOXKJICHUS O0YydYaroIuXcs DIICKTPOHHAs
nH(pOpMaIIMOHHO-00pa3oBaTelibHas cpefla o0ecleunBaeT: a) JOCTYNl K y4YeOHBIM
iaHaM, paboyuM MporpaMMaM JUCUUIUIMH (MOJyJei), MPakTUK, SJIECKTPOHHBIM
y4eOHbIM HU3JIaHUSM M DJIEKTPOHHBIM 0Opa30BaTENIbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMMmax JTUCHUIUIMH (MOIyInei), mpakTuk; ©0) QopmupoBanue
AJIEKTPOHHOTO TOPT(}HOINO 00yUaromerocs, B TOM 4YHCIIe COXpaHEHHE ero pabor u
OIICHOK 3a OJTH paboThl; B) (Qukcanmuio xoma oO0pa3oBaTEIBLHOTO TpOIEcca,
pE3yNbTaTOB TMPOMEKYTOUYHON AaTTeCTAllMd W PE3YJIbTATOB OCBOCHHUS IPOTPAMMBI
OakanaBpuaTa; T') MPOBEACHHE YYEOHBIX 3aHITHH, MPOIEIYyp OICHKU pPe3yJbTaTOB
OoOy4YeHWMsI, pearn3aris KOTOPBIX MPEAYCMOTPEHA C MPUMEHEHHEM DJICKTPOHHOTO
oOy4YeHWMsI, JUCTAHIIMOHHBIX OOpPa30BATCIBHBIX TEXHOJIOTHH, 1) B3aUMOJCHCTBHUE
MEXAY Y4YaCTHHKaMH 0Opa30BaTeIbLHOTO IpOoIecca, B TOM YHCJIC CHHXPOHHOE U
(W)  aCMHXPOHHOE  B3aWIMOJICHCTBHSI  IMOCPEICTBOM  ceTH  «MHTepHET».
OYHKIIMOHUPOBAHUE  AJIEKTPOHHOM  HMH(POPMAIIMOHHO-00pa30BaTEIBLHON  cpebl
oOecreynBaeTcs COOTBETCTBYIOIIMMHU CpeliCTBaMHU UH(GOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukaiuein  paOOTHUKOB, €€
UCTIOJIB3YIOMIMX W TmojanepkuBatonux.  DOyHKIIMOHMpOBAHWE  DJIECKTPOHHOU
nH()OPMAITMOHHO-00pa30BaTENLHON  Cpellbl  COOTBETCTBYET  3aKOHOIATEIIbCTBY
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Poccuiickoit deneparuu. OcnoBHbIMU cocTaBisrommmu DMOC dunmana sBIstoTCS:
a) CaulT VHCTUTYTA B ceTu Nutepner, PaCIIOJIOKECHHBIN o
anpecy www.polytech21.ru, https://chebpolytech.ru/ koTopsrit  obecmeunBaer: -
J0CTyll oOydaronMxcss K yY4eOHbIM IUIaHaMm, padoyuMM Iporpammam JMCLUILINH,
NpPaKTUK, K HU3JAaHUSAM DJIEKTPOHHBIX OHOJMOTEYHBIX CHUCTEM, DJIEKTPOHHBIM
MH(OPMAIIMOHHBIM M 00pa30BaTENIbHBIM pecypcaM, YKa3aHHbIX B pabodmx
nporpamMmax (paszaenbl caiita «CeneHusi 00 00pa3oBaTebHONW OpraHU3AINNY); -
uHpopMupoBaHue oOydarommxcsi 000 BCeX H3MEHEHHUsX Y4eOHOro mpolecca
(HOBOCTHAas JIEHTa caifTa, JICHTa aHOHCOB); - B3aUMOJCHCTBUE MEXY y4YaCTHUKaAMU
o0Opa3oBaTeapHOr0 Mnpoiiecca (mojapasnensl caidta «3aaaTh BOIMPOC AUPEKTOPY»); O)
oduIManbHbIC SJEKTPOHHBIC ajpeca MOAPa3ACICHUd U COTPYJAHMKOB HMHCTUTYTa C
SAunekc-nomenom (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX TIOJApa3ACICHUI
dunmana pasMmenieH Ha odunHaIbHOM caite ®Punuana B paszaene «KOHTaKThI»,
CIUCKA KOHTAKTHBIX OQUIIMATIBHBIX OSJEKTPOHHBIX JIAaHHBIX IIperojaBareei
pa3menieHsl B mnoapasjaenax «Kadeaps») oOecrneunBalOT B3aUMOJCUCTBUE MEXKIY
Y4YaCTHHKaMu 0Opa30BaTEIbHOIO MPOLECCa; B) JIMYHBIM KaOMHET oOydaromierocs
(moptdonmro) (BxoAa B JIMUHBIA KaOUHET pa3MelleH Ha ouiuansHoM caiite Ounnana
B paznene  «CTyneHTy»  monpasjaenie  «IJeKTpoHHass  HWHQPOpMAIMOHHO-
oOpa3oBareibHasl Cpela») BKIIOYAET B ce0st mOpTHOIMO CTYNEHTA, AJIEKTPOHHBIE
BEJIOMOCTH, PpEUTHUHI CTYJEHTOB M  o0ecreyuBaer: - (QUKCAlMIO  XOJa
0o0pa30oBaTeIbHOTO  MPOIECCa, pPe3yJbTaTOB MPOMEKYTOYHOM arTecTallud |
pe3yIbTaTOB OCBOEHHUS 00pa30BaTENIbHBIX MPOTPAMM 00YUaAIOIUMUCS,

- (hopmupoBaHHE 3JAEKTPOHHOTO MOPT(HOIHO 00yUarOLIErocs, B TOM YHCIE C
COXpaHeHHe paboT oOydaromierocsi, peleH3uid U OLEHOK Ha 3TU padoThl, T)
AJIEKTPOHHBIE OMOJIMOTEKH, BKIIOYAONINE YJIEKTPOHHBIE KAaTaJOTH, MOJIHOTEKCTOBBIC
JOKYMEHTHI M 00€CIeYMBAIONINe JOCTYN K y4eOHO-METOIWYECKUM MaTepuaiam,
BBIIIYCKHBIM KBaJU(UKAIIMOHHBIM paboTtaM u T.1.. YeOokcapckoro HHCTUTYTa
(pummana) - «MPBUC» na) onekrpoHHo-OmOmuoreynsie cucrembl  (DBC),
BKJIFOYAIONINE 3JEKTPOHHBIN KaTalor U MOJHOTEKCTOBbIE NOKyMEHTHI: - «JIAHbY» -
www.e.lanbook.com - OOpa3oBatenbHas 1iargopma FOpaiiT -https://urait.ru e)
wiatpopma mudpoBoro obpazoBanusi I[loautexa -https:/lms.mospolytech.ru/ x)
cuctemMa «AHTHIUIaruat» -https://www.antiplagiat.ru/ 3) cuctema 3JIEKTPOHHOTO
nokymeHToobopora DIRECTUM Standard — oGecneynBaeT AOKYMEHTOOOOPOT
Mexay Punuanom u YrHuBepcureroM; M) cucrema «1C VYmnpasinenne BY3om
OnekTpoHHbId  AekaHaT»  (MOCKOBCKHMUA  TOJMTEXHUYECKUM  YHUBEPCHUTET)
oOecrnieunBaeT (ukcanuioo xoda 00pa3oBaTEIBLHOIO MpOIEcca, Pe3yJbTaToB
IPOMEKYTOUHOM aTTECTallud U PE3yJIbTaTOB OCBOCHHS 00pa30BaTeNIbHBIX MPOTpaMM
oOyuarommmucsi; k)  cuctema  «POLYTECH  systems»  oOecneumBaer
UHPOPMAIMOHHOE,  JOKYMEHTaJhbHOE€  aBTOMATH3HPOBAHHOE  COIMPOBOXKICHHE
oOpa3oBaTeIpLHOTO  Mmpoliecca; J) cucremMa «AOUTypHeHT»  obOecreduBaeT
JOKYMEHTAJIbHOE ~ aBTOMATU3UPOBAHHOE  COIMPOBOXKIEHUE palbOThl  MPUEMHOMU
KOMUCCHHU.
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https://www.antiplagiat.ru/
https://lms.mospolytech.ru/
https://urait.ru/
http://www.e.lanbook.com/
https://chebpolytech.ru/
http://www.polytech21.ru/

10. IlepeyeHb OCHOBHOW M JIONMOJHUTEJbHOH Y4eOHOH JHUTEPaTyphl,
HEeOo0X0MMOIi /1)1 0CBOEHH Sl TN CIIUTLTUHBI

OcHOBHas JIUTEpaTypa

1. Xumuga : yueOHuk s By3oB / FO. A. Jlebenes, I'. H. ®danees, A. M.
[I'ony6es, B. H. Illanosan ; mox o6meit pegakuueit I'. H. daneeBa. — 2-e usn.,
nepepad. u gon. — Mocksa : M3narensctBo HOpaiit, 2024. — 431 ¢. — (Bricuee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : »dJIeKTpOHHBIA //
Oo6pa3zoBarenbHas wiathopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/536017

2. Xumus 37eMeHTOB : yueOHuK Jyu1s By30B / O. T. OranecsiH, B. A. Ilomnkog, JI.

N. Illepbakosa, A. K. bpeab. — 2-e¢ wusn., mepepab. m gom. — MockBa :
NznarensctBO FOpaiit, 2025. — 316 ¢. — (Boicmiee oo6pazoBanue). — ISBN 978-5-
534-16629-3. — Tekct : anexkTpoHHbI // OOpa3oBarenbHas mmiatdopma HOpaiit

[caitT]. — URL: https://urait.ru/bcode/562645

3. MapteiHoBa, T. B. Xwumwus : ydyeOHUK U mpakTtukyM s By3oB / T. B.
MaptsiHoBa, 1. B. ApramonoBa, E. b. I'onyHoB ; mox oOwmeil penakmueit T. B.
MapteiHOBON. — 2-€ u31., uchp. u gon. — Mocksa : UsgarensctBo IO0panT, 2025.
— 368 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-09668-2. — TekcT :
anekTpoHHbI //  OOpazoBarenvHas 1uiatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/560130

HononHuTtenbHas AUTEpaTYypa

1. Kucenes, H0. M. Xumus KOOpAMHAIIMOHHBIX COCAMHEHUH : y4eOHUK W
npaktukyM s By3oB / FO. M. KuceneB. — 2-e u3g. — Mocksa : U3narenscTBo
FOpaiit, 2025. — 747 c¢. — (Briciiee oopazoBanue). — ISBN 978-5-534-13812-2. —
Tekcr : anextponnbii // O6pazoBatenbHas Twiargopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/567644

2. Pocun, U. B. Xumus : yueOHUK 1 npakTukym ais By3os / U. B. Pocun, JI.
. Tomuna, C. H. ConoBseB. — Mocksa : U3narensctBo FOpaiit, 2025. — 328 c. —
(Beiciiee obOpaszoBanue). — ISBN 978-5-534-15973-8. — Tekcr : 371eKTpOHHBIH //
Oo6pa3zoBarenbHas mwiatdopma FOpaiit [caitt]. — URL: https://urait.ru/bcode/580188

3 Hukonbsckuii, A. b. Xumus : yueOHUK M TpakTUKyM ais By3oB / A. b.
Huxonbckuii, A. B. CyBopoB. — 2-¢ u3za., mnepepad. u npomn. — MockBa :
N3natensctBo FOpaiit, 2025. — 507 ¢. — (Bricmiee o6pa3zoBanue). — [ISBN 978-5-
534-03930-6. — Texkcr : anextpoHHBIN // OOpa3oBarenbHas miatdopma FOpait
[caiit]. — URL: https://urait.ru/bcode/560506

[Tepunonuka:

1. Hedrerazonas IIPOMBIIIIEHHOCTh : OTpacieBOU KypHaI.
https://nprom.online. - TeKCT : 3MEKTPOHHBIA.

2. bBypenue u HeDTh : HAYIHO-TEXHUUYECKHUH PEIICH3UPYEMBIH Ky pHAIL.
https://burneft.ru/ethics. - TeKCT : 2I€KTPOHHBIA.

11. IIpodeccuonanbubie 0a3bl JaHHBIX U MH(OPMAILMOHHO-CIIPABOYHbIE
CHCTEMBI

Acconuanus nHxeHepHoro oopasosanus Poccun | CoBepliieHCcTBOBaHUE oOpa3oBaHusi "
http://www.ac-raee.ru/ WH)XEHEPHOW JesTeIbHOCTH BO BCEX HX
MIPOABJICHUAX, OTHOCIAIIUXCA K y‘-Ie6HOMy,
HAYYHOMY u TEXHOJIOTUYECKOMY
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http://www.ac-raee.ru/

HaIllpaBJICHUAM, BKJIFO4asd MMPONCCChI
HperoIaBaHus, KOHCYJIbTHPOBAHWUS,
UCCIICIOBaHMsI, pPa3padOTKU HHKEHEPHBIX
pelIeHnH, BKIIIOYasi He()TerazoByr OTpacib,
TpaHcdepa TEXHOJIOTHUH, OKa3aHHUsI
IMIUPOKOTO  CHEKTpa  00pa30BaTeNIbHBIX
yCIIyT, obecrieueHHs cBsi3ei C
00IIECTBEHHOCTBIO, HPOU3BOJICTBOM,
HAayKOH M MHTETpaluud B MEXIYHapOIHOE
Hay4YHO-00pa30BaTeIbHOE IPOCTPAHCTRO.
CBOOOHBIN TOCTYII

Caiir AreHTctBa HedTerazoBoii uHpoOpMaIUU
http://www.angi.ru/

Caiit AreHTCTBa HedTerazoBoii
unpopmanmn  ANGILRu  mpencrasnsier
cobolf  cHenuanu3upoBaHHBIA  TMOpPTAl,
UHPOPMUPYIOIIUI OTpaclIeBYIO
OOIIECTBEHHOCTh O JKM3HH  TOIUIMBHO-
JHEepreTUYeckoro komiiekca Poccuu. 3nech
MOKHO O3HAaKOMHUTBCS C TEHIAEpaMH U
BaKaHCUSAMU  HE(DTAHBIX, Ta30BBIX U
HedTerazocepBUcHbIX Kommnanuil. Co3maHa
KpynHasi 0aza JaHHBIX M0 MPEANPUATHIM
orpacid. YTo0 MATH B HOTY CO BPEMEHEM,
OTKPBIT u pa3BuBaeTCs pazzen
"BungeonosocTu'", co3IaH KaHall
"Hedrerazosoe Buneo" va YouTube.
CBOOOAHBIN 1OCTYI

bonpmas sHnuknonenus He)Ty U raza
https://www.ngpedia.ru/index.html

Duuukioneaus coaepxxut 630295 crareit uz

pa3HbIX oOjacTed HAyKM W TEXHUKH.
TexcTroBoit  0a30il  UIT  COCTABJIEHUS
SHIUKIIONEINN crana 3JIEKTPOHHAS

oubmmoteka «Hedrp-I"azy.

[Tpodeccuonanpras 6a3a TaHHBIX U
WH(GOPMaIIMOHHO-CIIPABOYHBIE CHCTEMBbI

Nudopmanus o mpaBe COOCTBEHHOCTH
(pEeKBU3UTHI JOTOBOPA)

CrpaBounas npaBoBas cuctema (CIIC)
«Koncynprantl Limrocy»
http://www.consultant.ru/

3akoHOmaTeIbCTBO PP KOAEKCHI Y 3aKOHEBI
B TOCJEIHEeH penakuuu. YI0OHBIH MOMCK
3aKOHOB KOJEKCOB TMPUKA30B U JAPYTHUX
JIOKYMEHTOB. E>xenHeBHBIE 0030pHI
3akoHOB. KoHcynpTamuu mo Oyxydety u
HAJIOT000JI0KEHHIO.

DNEKTPOHHBIN EPUOJUYECKHUM CITPaBOYHUK
«Cucrema 'APAHT»
https://www.garant.ru/

3aKOHOAATENIBCTBO - 3aKOHBI M KOJEKCHI
Poccuiickoit @enepaunn. [1onHbIE TEKCTHI
JOKYMEHTOB B IOCIIEHEH pegakiuu.
AHalMTHYECKHE npodeccuoHabHBIC
MaTepuabl.

YHuBepcurerckas UHpOpMalMOHHas CCTEMa

TemaTtrueckas dJICKTpOHHas OHOIHOTEKA U
0aza sl MPUKIATHBIX HCCICIOBaHHHA B

POCCHS obnactu HSKOHOMUKH, yIpaBJeHUs,

htths//uisrussia. msiiw/ COIIMOJIOTUH, JIMHTBUCTUKH, ¢uinocoduu,
¢dunonoruu, MEX1yHapOJHbIX
OTHOIIICHHH, TpaBa. CBOOOIHBIN TOCTYI

Hay4Has dJIeKTpoHHast onbnmoreka Elibrary Hayunas AIIEKTPOHHAS oubimoreka
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http://elibrary.ru/

eLIBRARY.RU - 5310 KpynHeummn
pOCCHICKUA nH(pOpMaAITMOHHO-
AHAUTUYECKUH TOpTan B 0OJIACTH HAYKH,
TEXHOJOTMH, MEAMIMHBI U 0Opa3oBaHMUs,
coJiepkanuii pedeparbl U MOTHBIE TEKCTHI
Oonmee 26 MIJIH HAy4yHBIX CTaTed Wu
nyOauKanuii, B TOM YHCJIE 3JICKTPOHHBIC
Bepcun Oosiee 5600 poCcCHIICKUX HAy4HO-

caiftr MlHCcTHUTYyTa HAy4YHOU MH(pOpPMALIUU IO
obmecTBeHHBIM Haykam PAH.
http://www.inion.ru

TEXHUUYECKUX OJKypHAJOB, U3 KOTOPBIX
o6onee 4800 >KypHaJIOB B OTKPHITOM
JIOCTYTIE CBOOOIHBIN JOCTYI

bubnuorpaduueckue 0a3bl JAHHBIX

MHUOH PAH 1o couMalpHBIM U
T'YMaHHTApHBIM HayKaMm BEIyTCs C Hadaja
1980-x romoB. OOmMii 00BEM MacCHUBOB

COCTaBIIsICT Oonee 3 MIH.
500 TbIc. 3anuceit (mannble Ha
1 ssaBaps 2012 r.). Exxeroansriit

npupocT — okoiio 100 TbIc. 3anuceil.

B 6a3bl JAHHBIX BKJIIOYAIOTCS
AHHOTHUPOBAHHBIC OMUCAHUS KHHUT U CTaTeH
13 )KypHaJIOB B cOOpHUKOB Ha 140 s13pIKax,
noctynuBmmx B DyHIaMEHTaIbHYIO
oubmuorexy MHMOH PAH.

Onucanus crareil ¥ KHUT B 06a3aX JaHHBIX
cHaOkeHbl ~ mUPpoM  XpaHEHHS U
CCBUIKaMHU Ha TIOJHBIE TEKCTHI HCTOYHUKOB
13 HayuHoii 351eKTpOHHOM OMOIMOTEKH.

®enepanbHbii nopran «Poccniickoe
oOpa3oBaHue» [DNEKTPOHHBIN
pecypc] — http://www.edu.ru

@enepanpHblii  nopran  «Poccuiickoe
0o0pa3oBaHUE» — YHHUKAJIbHBIH WHTEpPHET-
pecypc B cepe 00pa3oBaHUs U HAYKH.
EsxenHeBHO nyOnuKkyeT camble
aKTyaJbHbIE HOBOCTH, AHOHCHI COOBITHH,
MH(POPMALIMOHHBIE MaTepHabl Ui
HIMPOKOTO Kpyra YUTATEJICH.
ExeHenenbHO Ha moOpTane pa3MeIaroTcs
OKCKJTFO3UBHBIE MaTepHalbl, WHTEPBHIO C
BEAYIIMMH CIIEIMATUCTaMU — MelaroraMu,
NICHXOJIOTAMH, YYCHBIMH, PETOPTaXU U
aQHAJIUTUYECKUE CTaThU.

Yurarenu MOJTyYaroT JOCTYTI K
HOPMAaTHBHO-TIPABOBOM Oaze chepnl
o0pa3oBaHMsl, OHM MOTYT I0JIb30BATHCA
CaMbIMH pa3IUYHBIMU HOJIE3HBIMU
cepBUCaMH — TaKHUMH, Kak OHJIAHH-
TECTUPOBAaHUE, ONPOCHI IO AKTyaJlbHBbIM
TEMaM U T.1.

®denepanbHbIi TOpTal « IKOHOMHKA.
Cormosnorusi. MeHeKMEHT
https://ig.hse.ru/management

WNudopmanmonnoe obecrnieueHue
obpazoBarenpHOro coobmecrtsa Poccun
y4eOHBIMH u METOINYECKUMHU

MaTepHalaMH 10 00pa3oBaHHUIO B 00JaCTH
HKOHOMHKH, COLMOJIIOTUHU U MEHEKMEHTA.
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OTtpaciab
.. Oprasu3auuoHH
Ha3Baunmue Coxpaménn (o0aacTh N
o-npaBoBasi Oduunanbublii caiit
OpraHu3anuu oe Ha3BaHHe AeATeJIbHOCT
¢dopma u)
. Ob6mepoccuiicka
O6mepoccuiickoe Hep a
oTpacneBoe )1065%%’ http://www.orngp.ru/o-
- OOOP HIT] | HETOCYAAPCTBERH | mepepaGotka, nas/documenti-ooor-
M . as TPAHCIIOPTUPOBK ngp/
HeTSHOU U Ta30BOM
b HeKOMMepueckas | @ Hebmurasa
MTPOMBIIIIIICHHOCTH
OpTaHH3aIHs
Hanmnonanbn
HannonanbsHas Jlo6biua
ast ’ ,
Accormarust YacrHas nepepaboTka, https://nangs.org/
Acconmanusa h
HedTerazoBoro COOCTBEHHOCTh | TPAaHCIIOPTHPOBK about/why
cepBrica He(TerasoBo a He)TH W rasa
TO cepBHca
Ob6mepoccuiicka
Coros HETOC : CTBEHH I[O&gqa’
He(TEPOMBILIIICHHH CHII yAap 11epepanoTiea, http://www.sngpr.ru/
as TPAHCIOPTHPOBK
KOB
HEeKOMMepueckas | 2 HedTuurasa
OpraHM3aIHs
12. IIporpammHoe oOecneyenre  (IMIEH3MOHHOE M CBOOOIHO
pacnpocTpaHsieMoe), HCIoJb3yeMoe MNPH OCYIIeCTBJIEHHH 00pa3oBaTeJIbLHOIO
npoiecca
HNudopmanus o mpase
[Iporpammuoe coOCTBEHHOCTH (PEKBH3UTHI
Aynuropus
o0ecrieueHue JIOTOBOPA, HOMED JHIICH3UU U
T.J1.)
Ne 1016 VYueOnas aymuTtopust s norosop NeJI03 ot 30.05.2012) ¢
MPOBE/CHNUS YYCOHBIX 3aHATHH BCEX| norncornmamenusiMu ot 29.04.14
RMITIOR mpenvemorpennsrx Windows 7 OLPNLAcdmc
A0B, PCAYCMOTp 01.09.16 (Geccpounast
pOrpaMMoit OaxanaBpuata/
JTUTICH3HS)
crieranurera/ MarucTpaTyphl,
OCHAILIEHHast  0BOPYIOBaHHEM MK aspersky En dpointHOMep muuensuu 2B1E-211224-
TEXHUYECKUMU CpEICTBAMHU . .|064549-2-19382
Security CrangapTHBIN .
00ydJeHHs, COCTaB KOTOPBIX ; Cy06nuieH3noHHbIN JIOTOBOP
Educational = Renewal 2
ONpEACIACTCA B pabounx Ne821 832.223.3K/21 ot

porpaMMax JTUCHUIUIMH (MOJyJiei)

roga. Band S: 150-249

24.12.2021 no 31.12.2023

KaOuner XHMUH,
MaTepHUaIOBEICHUS u
AKCIUTYaTal[MOHHBIX MaTEpUaJIOB

Google Chrome

CBoOogHOE pacmpocTpaHsIeMoe
POrpaMMHOE oOecrnieueHue

(6eccpounas JIUIICH3M)

Gimp

CBOOOZHO  pacmpocTpaHsIeMoe

IpOTrpaMMHOE obecrieueHue

(6eccpouHast TUIIEH3NSA)

Microsoft Office Standardunomep mumen3un-42661846 or
2007(Microsoft DreamSpark|{30.08.2007) c
Premium

Electronic|moncormamenusamu ot 29.04.14
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Wndopmanus o mpase

[Tporpammuoe coOCTBEHHOCTH (PEKBH3UTHI
Aynuropus
o0ecrieueHue JIOTOBOpPA, HOMEP JHIIECH3UH U
T.J.)
Software Delivery
1.09.1
Academic(Microsoft Openl/I 01.09.16 (Gecepounas
. JTUTICH3HS)
License
CBOOOJTHO  pacIpocTpaHsieMoe
Pascal ABC IpOTrpaMMHOE obecrieueHue
(6eccpouHast TUIIEH3USA)
) Howmep JIMIECH3UHU 2B1E-
K k Endpoint
PRy NAPOIL | 5 11224-064549-2-19382
Security CrannmapTHbIil .
: CyOnMIEeH3UOHHBIM  TOTOBOP
Educational Renewal 2
roa. Band S: 150249 Ne821 832.223.3K/21 ot
Aa. ) 24.12.2021 no 31.12.2023
JIOTOBOP NoJ103 oT
Windos 7| Soncormamenmeor
OLPNLAcdme 29.04.14 1 01.09.16
(beccpounast TUTICH3US)
CBOOOJTHO pacmpocCTpaHseMoe
AdobeReader nporpaMMHOe  oOecrieueHue
(beccpouHast TUIICH3US)
No 1120 [Tomemenue JUISL Hlorosop Ne
CAMOCTOSTENLHOM PABOTEI lNapanr 735 480.2233K/20 oT
CBOOOJTHO pacmpoCTpaHsIeMOe
Yandex 6payzep nporpaMMHOe  oOecrieyeHue

(GeccpouHast TUIIEH3MS)

Microsoft Office Standard

2007(Microsoft
DreamSpark Premium
Electronic Software
Delivery

Academic(Microsoft Open
License

HOMEDp JnLEeH3un-42661846 ot

30.08.2007) c
JIOTICOTTIAIICHUAMU oT
29.04.14 " 01.09.16

(beccpouHast TUIICH3US)

CBOOOZHO pacIpoCTpaHIeMOe

Zoom nporpaMMHOe  oOecrieueHue
(6eccpouHast TUTICH3MS)
0TEYEeCTBEHHOE CBOOOTHO
acIpOCTpaHsIeMOe

AIMP PactpocTp
nporpaMMHOe  oOecrieueHHe

(6eccpouHast TUIICH3MS)

53




13. MaTepuajibHO-TEXHHYECKOE o0ecriedeHUue TUCIIMIIIMHBI

Tun n HOMCP IMOMCIICHUA

[TepeueHb OCHOBHOTO 0OOPYIOBaHUS M TEXHHYECKUX CPEACTB
00yueHus

YueOHast ayIuTOpuUs ISt
NPOBEJICHUST YUYEOHBIX 3aHATHUH
BCEX BHUOB, TNPEIYCMOTPEHHBIX
IporpamMmoit OakanaBpuara/
crenuanureTa/  MarucTpaTyphl,
OCHAIlleHHas 000py/OBaHUEM U

O6opynoBaHue: KOMIUICKT MeOeH i1l yueOHOTO TIpoliecca;

TEXHUYECKUMU CpeICTBaMU

JI0CKa y4eOHasi; CTCH/IbI
oOy4YeHHs, COCTaB  KOTOPBIX

TexHUYECKHEe CpelicTBa OOYYCHHS: KOMITBIOTEpPHAsI TEXHHUKA,
onpezensercs B pabounx 9

MyIbTUMEANIHOEe  oOopyaoBaHue  (IPOEKTOp,  DKpaH);
nporpamMMax JMCIIUTUTAH

. KOMIUIEKT JJA0OpaTOPHOTO 000PYTOBAHHMSI IO TUCITUTIIIMHE

(Moyneit)
Kabuner XHAMUH,
MaTepHUaIoBeICHUS u
OKCIUTYyaTaIMOHHBIX MaTEPUAIOB
Noe 1016  (YeOoxkcapwl,  yi.
K.Mapkca, 1.60)
ITomerenue st | O0opynoBaHMe: KOMIUIEKT MeOeH JIsi y4eOHOTO MpoIiecca;
CaMOCTOSITEIIHOM pabotel | TexHudyeckne cpeacTBa OOy4YEeHHUs: KOMIBIOTEPHAs TEXHHMKa C
00y4JaroIuXxCst BO3MOXXHOCTBIO TMOAKIIOUCHHUS K cetn «MHTepHET» WU

Ne 1126 (r. UebGoxkcapsl, yi.
K.Mapkca. 60)

o0ecreyeHneM J0CTyna B 3IIEKTPOHHYIO HH()OPMALMOHHO-
o0pa3zoBaTenpHyIo cpeny Punnana

14. MeToanueckue
JTACHUILTHHBI

yKa3aHusi JJs  00yd4aroulerocsi 1o OCBOEHHIO

Memoouueckue ykazanus 013 3aHAMUN 1EKUUOHHO20 MUna

B xone

JCKIITMOHHBIX

3aHATUNA  0OyyarmiemMycsi He0O0XOJUMO BECTH

KOHCIEKTUPOBAHUE Y4YEOHOro Marepuasia, oOpaiiaTh BHUMAHHE Ha KaTEeropuw,
(GhopMYJIMPOBKH, PACKPBIBAIOIINE COJCPKAHUE TEX WJIM UHBIX SBJICHUN U MPOIECCOB,
HayYHbIC BBIBOJbI U TPAKTUUECKUE PEKOMEHIAIUH.

HeobOxoaumo 3amaBaTh NpenojaBaTeiio yTOYHSIOIMIME BOIPOCHl C LENbIO

VSCHCHHSI  TEOPETHUYECKUX
[{enecoobpa3Ho

COOTBCTCTBYIOIIHMC  3aIIMCH

nopabaTeiBaTh

MOJIOKEHUH, pa3pellieHus] CHOPHBIX  CUTYallHUi.
CBOM KOHCHEKT JIeKUMH, Jejlas B HEM

M3 OCHOBHOM U JIOIIOJHHUTEIIBHOM JIMTEpPATYpHI,

PEKOMEHJIOBAaHHOM TpernojiaBareyieM MU TMPeIyCMOTPEHHON yd4eOHOH MporpamMmoit

JUCHUITIIINHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)

muna.

[IpakTudeckue 3aHSATUS MO3BOJISIIOT Pa3BUBATH Y OOYyYalOIIETrOCs TBOPYECKOE

TCOPETUUCCKOC

MBIIICHHE,

YMEHUEC CaMOCTOATCIBHO H3Yy4YaTb

JIUTEPATYPY,

aHAJIM3UPOBATh MPAKTUKY; Y4aT YETKO (POPMYJIHPOBATH MBICIIb, BECTH JIUCKYCCHIO, TO
€CTh HMMEIOT HCKJIIOUHTENIBHO BA)XHOE 3HAYEHUE B PA3BUTHH CaMOCTOSITEJIBHOIO

MBIIIJICHUA.

HO,III‘OTOBK& K MPAKTHYCCKOMY 3aHATUIO BKJIIOYACT B4 3TaIllad. Ha IICPBOM

JTame OoOyyarolluics IUIaHUPYET CBOI CaMOCTOATENIbHYIO paloTy,

KOTOpad

BKJIIOYACT: YSICHEHHE 3aJlaHus Ha CaMOCTOSATEIbHYIO0 paboTy; moadOp OCHOBHOW U
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JOTIOTHUTEIPHOW ~ JINTEPATyphl;  COCTaBIEHWE IUIaHA paldoThl, B KOTOPOM
OIPEIEIISIIOTCS OCHOBHBIE IyHKTHI MPEICTOSIEN MoAroToBkU. COCTaBICHHE IJIaHA
JUCUUIUTMHUPYET U TOBBIIIAET OPraHU30BaHHOCTH B padoTe.

Bropoii 3Tan BKIIIOYaeT HEMOCPEICTBEHHYIO MOATOTOBKY K 3aHITHIO, KOTOpas
HAYMHAETCS C W3Y4YEHUs OCHOBHOW U JIONMOJHMUTENbHOM JuTepaTypbl. Ocoboe
BHUMAHHE MPU 3TOM HEOOXOJMMO OOpaTUTh Ha COJEP>KaHHE OCHOBHBIX IMOJOKEHUN
U BBIBOJIOB, OOBSICHEHUE SIBICHUM U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPHUIIOKEHUS
paccMaTpUBaEMbIX TEOPETUYECKHX BONPOCOB. Jlanee ciieqyeT MoAroTOBUTh TE3UCHI
JUISl BBICTYIUIEHUH IO BCeM YyueOHBIM BONPOCAaM, BBIHOCMMBIM Ha MPAKTHUYECKOE
3aHSATHE WM IO TeMe, BHIHECEHHOW Ha AMCKYCCHUIO (KpPYTJBIM CTON), MPOIyMaTh
OpPUMEPHl C TEJbI0 OOECHEUYEeHHUS] TECHOM CBSI3M HM3y4aeMOW TEMbl C peallbHOU
KU3HBIO.

['oTOBsICH K MOKJIAMy WM BBICTYIUICHHIO B pPaMKax HMHTEPAKTHUBHOU (HOPMBI
(muCcKyccHst, KpYTIbIA CTOM), PU HEOOXOUMOCTH CIIEAYyeT 0OpaTUTHCS 3a TIOMOIIIHIO
K [IPENO0/IaBaTEeINO.

Memoouueckue yKkazanusa K cCamocmoamenbHou pabome.

CamocrosiTenbHas paboTa 0OydaromIerocsi SIBJISETCS OCHOBHBIM CpPEJICTBOM
OBJIaJICHUSI YUeOHBIM MaTE€pUaiOM BO BpPEMs, CBOOOHOE OT 00s3aTEIbHBIX YUEOHBIX
3ansaTui. CamocTtosTenbHass pabora oOydaromerocs HaJ YCBOCHHEM Y4eOHOIo
MaTepuasa 1o Yy4eOHOM MAMCIMIUIMHE MOXET BBINOJHATBCS B OMOIMOTEKE
YHUBEPCUTETA, yUeOHBIX KaOMHETaX, KOMIBIOTEPHBIX KJIaccaX, a TAKKe B IOMAIIHUX
ycnoBusix. CojepkaHue M KOJMYECTBO CaMOCTOSATENbHON padoThl 00ydaromierocs
ornpesensieTcss y4eOHONW MporpaMMoON JUCIMIUIMHBI, METOAMYECKUMHU MaTepuaiaMu,
MPAKTUYECKUMH 33JJaHUSIMU U YKa3aHUSAMU IIPETNo1aBaTesl.

Camocmosamenvuan padoma 6 ayOumopHoe pems MONCem GKIOUAMb .

1) KOHCHEKTHpOBaHHUE (COCTaBIECHUE TE3UCOB) JIEKIIHIA;

2) BBHITIOJIHEHUE KOHTPOJIBHBIX PadoT;

3) peuienue 3ajaady;

4) paboTy CcO CIIpaBOYHON U METOJIUYECKON JIUTEPATYPOI;

5) paboTy ¢ HOpMaTUBHBIMHU IPABOBBIMU aKTaMU;

6) BBICTYIUIEHUS C JOKJIAIaMU, COOOIIEHUSIMU HA CEMUHAPCKUX 3aHATHUSX;

7) 3almuTy BBIMOJHEHHBIX PaboT;

8) yuacTue B OINEpPaTUBHOM (TEKyIIEM) OMNpOce IO OTACIbHBIM TeMaM
U3y4aeMoOU TUCHIUILIUHBI,

9) yuactue B coOeceoBaHUSX, ICJIOBBIX (POJEBBIX) Hrpax, IAUCKYCCHUSX,
KPYTIBIX CTOJIaX, KOHPEPESHITUSX;

10) yuacTue B TECTUPOBAHUU U JIP.

Camocmosamenvnan padboma 60 6HeaAyOUMOPHOE 6PEMA MOMCEM COCMOAMDb
u3:

1) moBTOpeHUs NEKIMOHHOTO MaTepuana;

2) MOJATOTOBKHU K MPAKTUYECKUM 3aHSTUSIM;

3) u3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHL;

4) wW3yuyeHUsT HOPMATUBHBIX NPABOBBIX AKTOB (B T.4. B 3JEKTPOHHBIX 0Oazax
JTAHHBIX);

5) pelieHus 3a/1a4, ¥ UHBIX MPAKTUYECKUX 3aJaHUI
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6) TOATOTOBKHU K KOHTPOJBHBIM paboTaM, TECTUPOBAHUIO U T.1.;

7) TOATrOTOBKH K MPAKTUYECKUM 3aHITUSAM YCTHBIX JOKJIaJ0B (COOOIIECHUN);

8) moArotoBkH pedepaToB, dCCe M HMHBIX HHIUBUAYAJIbHBIX MHCHbMEHHBIX
paboT 1O 33JaHUI0 TPENOIaBATENS;

9) BBINOJIHEHUS KYPCOBBIX PabOT, MPEyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BBINOTHEHUSI BBIMTYCKHBIX KBAIM(UKAITMOHHBIX paboT U JIp.

11) BbiaenieHrs HauboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMoOu
TeMe, TOJyYeHHE Pa3bICHEHUH W PEKOMEHJAIMil 10 JJaHHBIM BOIpPOCaM C
MPENOAAaBaTENIMU Ha KOHCYIbTALUSX.

12) mpoBeieHUsT CaMOKOHTPOJISi IYTeM OTBETOB Ha BOIMPOCHI TEKYIEro
KOHTPOJISl 3HaHUM, PEIICHUs MPEACTABICHHBIX B YYEOHO-METOAMUECKUX MaTepuanax
kadenpsl 3amay, TECTOB, HAllMCaHUS peepaToB U 3CCe MO OTIEIbHBIM BOIPOCAM
M3y4a€MOU TEMBI.

Texymuit KOHTPOJIb OCYIIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OIPOCOB,
JOKJIa/10B, TBOPUYECKUX 3aJaHUI.

B ciiydyae nponyckoB 3aHATHI, HAIMYUS UHIMBUIyIbHOTO rpaduka o0ydeHHs
W I 3aKpeIUICeHUs MPaKTUYECKUX HAaBBIKOB CTYJIEHTaM MOTYT OBITh BBIJIaHbI
TUIIOBbIE WHAMBUAYaJbHbIE 3aJaHUs, KOTOpPbIE JIOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN PENOAABATEIIEM CPOK.

15. OcoOenHocTH peanu3auvy AMCHUIVIMHBI JJIA WHBAJUAOB MU JIUI C
OrpaHMYeHHBIMU BO3MOKHOCTSAMMU 3/10POBbSA

OOydeHue Mo JUCHUIUIMHE «XUMHS» HHBAIWJOB U JIMI C OrPaHUYEHHBIMU
BO3MOXHOCTSIMU 310p0Bbs (Hasiee OB3) ocymiecTBisieTcsl mpenoaaBaTeieM ¢ y4eToM
O0COOEHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHs, WHAWBUIYAIbHBIX BO3MOXHOCTEH U
COCTOSIHUSI 3/I0POBbSI TAKUX O0YUYaIOLIUXCA.

Jl7is CTYZI€HTOB C HapyILICHUSIMH ONOPHO-ABUraTesibHoN pyHkuuu u ¢ OB3 mo
CIlyXy MNpeIyCMaTpUBAETCS CONPOBOXKACHUE JEKUUA M NPAKTUYECKUX 3aHATUI
MYJIbTUMEIUMHBIMU CPEACTBAMU, Pa3AaTOUYHBIM MATEPUATIOM.

JIna crynentoB ¢ OB3 mno 3peHnro npeaycMaTpuBaeTCsl NPUMEHEHHE
TEXHUYECKUX CPEACTB YCHJIEHUS OCTATOYHOIO 3PEHMs, a TakKe MIpeayCcMOTpeHa
BO3MOYHOCTb pa3pabOTKU ayAMOMAaTEepPUaIOB.

[To mucuuminHe «XuMus» OO0yueHHE MHBAJIUAOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 3J0POBbSI MOXET OCYLIECTBIISITBCS KaK B ayJIUTOPHUH, TaK U C
UCIIOJIb30BAaHUEM  DJIEKTPOHHON  MH(POPMAIMOHHO-00pa30BaTENbHOM  CPEJBL,
00pa30BaTeIbLHOTrO MOpTajia U ANEKTPOHHON HOYTHI.
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JIMCT AOIOJIHEHWI 1 USMEHEHUI

paboueit mporpaMmbl JUCITUTIIMHBI

PaGouas mporpaMma IHMCUUILTUHBI pPacCMOTpeHa, OOCYXKIeHa U ojoOpeHa s
ucrionHeHus B 2024-2025 y4eOHOM IOy Ha 3acenanuu Kadeapsl, IpoTokoa Ne 8 oT
«20» anpenst 2024r.

BHeceHbl AOMOMHEHHMS] M W3MEHEHUS B _YacTH aKTyalW3allMd JIMIICH3WOHHOTO
IPOrPaMMHOTO obecnieyeHue, UCIIOIb3YEMOE npu OCYIIIECTBICHUU
00pa3oBaTEeAbHOrO TMpoOIlecca MO JIAHHOW JMCHMIUIMHBI, a TaK K€ COBPEMEHHBIX
npodecCHOHANBHBIX 0a3 JaHHBIX M WH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEMAaX,
aKTyaJu3alluy AICKTPOHHO-OMOINOTEYHBIX CUCTEM.

PabGouas nporpaMma IMCUMIUIMHBI pPaccMOTpeHa, OOCyXJeHa U ojoOpeHa s
ucrnosiHenust B 2025-2026 ydeOHOM rojly Ha 3aceaHuu kadeapsl, npoTokod Ne 9 ot
«17» mas 2025r.

BHecennl AOIIOJIHCHHUA W HMW3MCHCHHA B _YdCTH AKTYAJIW3dAllWKW JIMIICH3WOHHOI'O
IporpaMmMHOI'O O6€CH€‘-I€HI/IC, HCII0JIBL3YEMOC Ipu OCYHICCTBJICHUU
06[2330BaTCHBHOFO nponecca 1o gaHHOI;'I AUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O!hCCCI/IOHaJIBHBIX 0a3 JAHHBIX W HH!l)O[)MagI/IOHHBIX CIIPABOYHBIX CHUCTCMAX,

aKTyaJqu3alliy _TEePEYHs] OCHOBHOW M JOMOJHUTEJIbHOW Y4YeOHOW JIUTEPaTyphl,
HEO00XOIMMON JUId OCBOECHUS AUCIUILINHEI
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