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Pabouast nmporpaMmma AUCIUIUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- DenepanbHBIM TOCYIAPCTBEHHBIM 00pPAa30BaTENIbHBIM CTAHAAPTOM BBICIIIETO
oOpa3oBaHusi — OakajmaBpuaT 10  HampaBlieHU0 noArotoBku  15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE obecrieueHue MaIllMHOCTPOUTEIBHBIX
MIPOU3BOJCTB, YTBEPXKACHHBIA TPUKA30M MMUHHCTEpCTBA HAyKd U  BBHICIIETO
obpazoBanusi Poccuiickoit ®Denepanmu Nel044 ot 17 asrycra 2020 ropa,
3apeructpupoBanubiii B Muntocte 10 centsaopst 2020 rona, per. Homep 59763;

- y4eOHBIM IUTaHOM (OYHOM, 3a04HOM (GopM OOydeHHs) IO HaIpaBICHUIO
MOJATOTOBKH 15.03.05 KoHCTpYyKTOPCKO-TEXHOIOTUYECKOE obecrieueHue
MaIIUHOCTPOUTENIbHBIX MPOU3BO/ICTB.

Pabouast mporpaMm JUCHUIUIMHBI BKIIIOYAaeT B ceO0s OLICHOYHBIE MaTepHalIbl
JUTSI IPOBEACHUS TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUYHOM aTTecTaluu
no paucruiuimHe (1.8 @DOHJ OIEHOYHBIX CPEACTB JUIsl MPOBEACHUS TEKYIIEro
KOHTPOJISl YCIIEBAa€MOCTH, IPOMEKYTOUYHOM aTTECTAllMM [0 MWTOTaM OCBOCHMUS
THCITUTLIIAHBI )

ABtop Ky3pmuHa Onbsra BsdeciaBoBHA, KaHIWAAT XUMUYECKUX HAYK, JIOIEHT
Kadeapsl TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIITUH

(vkazams OHO, yuenyro cmenens, yueHoe 36anue uiu O0IANCHOCMb)

[Iporpamma  omoOpeHa  Ha  3acemaHud  Kadenpel  TPaHCIOPTHO-
TEXHOJIOrHYecKux MamuH (mpotokon Ne 9 ot 14.05.2022 1.).




1. IlepeyeHb IUIAHMPYEMBIX Pe3yJabTATOB OOYYeHHUS IO IHCIHUILUIMHE,
COOTHECEHHBIX ¢ IJIAHUPYEMBIMH pPe3yJibTATAMH OCBOCHHUSI 00pa30BaTeIbHOM
nporpammsl (Llesn ocBoeHUs TUCUHMIIIIMHBI)

1.1. lleasaMu OCBOCHMS JUCIUILIMHBI « XUMHUS» SIBJISIOTCS:
- (hopmupoBaHNE HAYYHOTO COBPEMEHHOT'O €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
MBIILJICHUS,
- OBJIaJicHHe 0a30BBIMU 3HAHUSIMU B O0JIACTM TEOPUM XUMHUYECKHUX MPOIECCOB U
CHUCTEM, a TaK)Ke€ METOJIOB UX aHaJIn3a.

3ajlauaMy OCBOCHUS JUCLIUILIMHBI « XUMHUS» SIBJISIOTCS:
— W3Y4YUTh OCHOBHBIE XHWMHYECKHUE SIBJIICHHS, OBJIaJIeTh (yHIaMEHTaIbHBIMU
MOHATUSIMH, 3aKOHAMH Y TEOPUSIMHU KIIACCUYECKOW U COBPEMEHHON XUMUH;
— O3HAKOMUTBCS C HAYYHOM anmnaparypou U METOJaMH XHUMHUUYECKOTO UCCIICIOBAHUS,
IprUOOPECTH HABBIKU MPOBECHUS XUMHUIECKOTO SKCIIEPUMEHTA,
— HAy4YUTBhCS BBIICISATH XMMHUYECKOE COJIepKaHUE B MPOPECCHOHABHBIX 3aJadax
Oynymieit e TeIbHOCTH;
— OBJIQJICTh METOJaMU pelieHus MpodhecCHOHABHBIX 3a/1a4.

1.2.  Obmactu  npodeccHuoHaNbHOW  NEATENbHOCTH  H(WiM)  cepbl
NpO(QECCUOHAIBHON ~ AESATENbHOCTH, B  KOTOPBIX  BBITYCKHUKH, OCBOHUBIIHE
porpamMmmy, MOT'YyT OCYLIECTBISATh TPOPECCHOHATBHYIO AESTENBHOCTD:

40 CkBo3HbI€ BUBI TPO(HECCUOHATLHOM IS TEIIbHOCTH B POMBIILIEHHOCTH (B
chepax: TEXHOJOTUYECKOTO OOECeueHusi 3aroTOBUTENILHOTO IPOM3BOJACTBA Ha
MaITUHOCTPOUTEIHHBIX NPEANPUATHUSAX; TE€XHOJIOTHYECKOM NOJATOTOBKHU
IPOU3BOCTBA JIeTale MATMHOCTPOEHUS).



1.3. K 0oCHOBHBIM 3agadyaM M3Y4YCHUA JUCHHUIINIMHBI OTHOCHUTCA IIOATIOTOBKA

oOyyarommxcst K

BBIITOJIHCHUIO

MpoQeCCHOHATLHBIMU CTaHAAPTAMH:

TPYIOBBIX

(GYHKIMA B COOTBETCTBHU C

HaumeHoBaHue
npogdeccuoHAIbLHBIX
crangapros (IIC)

Koa, HamMeHOBaHHE H
YPOBeHb KBaJM(pUKAIUN
OT®, na xoropsbie
OPUEHTHPOBAHA
AUCIHHUILJIMHA

Ko u HauMeHOBaHue TPYAOBBIX
(pyHkuuii, Ha KOTOpbIE
OPHEHTHPOBAHA JUCHHUILINHA

40.031
[TpodeccuonanpHbIM
crangapt  «CrnenuaiucT
1o TEXHOJIOTHSIM
MeXaHo00pabaThIBAIOIIETO
MIPOU3BOJICTBA B
MalIMHOCTPOECHUN,
YTBEPKJACHHBIN MPUKA30M
MuHuCcTEpCTBOM Tpyna M
CoLMaIbHOU 3aIUTHI
Poccuiickoit  denepanuun
or 13.03. 2017r. Ne 274n
(3aperucTpupoBaH
MUHUCTEPCTBOM IOCTUIIUN
Poccuiickoit  denepanun
10.05.2017r.,
pEruCTpaiMOHHBII

46666)

Ne

B

TexHomorngeckas
MOATr0TOBKA n
o0OecIieucHue
MPOU3BOJCTBA
MaITUHOCTPOCHUS
CpeaHel CIOKHOCTH

nerajgein

B/04.6

KoHTposb TEXHOJIOTMYECKUX IPOLECCOB
IIPOU3BOJICTBA Jeranein
MAaIIMHOCTPOCHUS CPEAHEN CIOXKHOCTH U
yIIpaBIE€HUE UMU

40.083
[IpodeccrnonanbHbIit
craggapt  «CrHenuaiucT
110 aBTOMAaTHU3UPOBAHHOMY
MIPOEKTUPOBAHUIO
TEXHOJIOTMUECKHUX
IIPOLIECCOBY,
YTBEPKJICHHBIA MPUKA30M
MuHucTepcTBOM Tpyaa U
COLMAJIbHOU 3alUTHI
Poccuiickoit  ®enepanuu
ot 03.07. 2019r. Ne 478n
(3aperucTpupoBaH
MuHHUCTEPCTBOM FOCTUIIUU
Poccuiickoit  ®enepanuu
29.07.2019r.,
pErUCTPaLIMOHHBIN
55441)

Ne

B

ABTOMaTHU3UPOBAHHOE
MIPOEKTUPOBAHUE
TEXHOJIOTHYECKHUX
MPOLIECCOB M3TOTOBJICHUS
Jeranen u3
KOHCTPYKIIMOHHBIX,
WHCTPYMEHTAIbHBIX,
KOPPO3HOHHO-CTOMKHUX
CTajiel, YyryHOB pa3HBIX
BHUJIOB, I[BETHBIX CILJIABOB
Ha OCHOBE MeIH W
AIIOMUHUS,
o0pabaThIBaeMBIX
pe3aHueM, UMEIIMHUX OT
15 hi (o) 30
o0OpabaTeIiBaeMBbIX
MOBEPXHOCTEW, B  TOM
YUCJ€  TOYHOCTBIO  HE
BBIIIE &-TO KBAJIUTETA H
IEPOXOBATOCTHIO HE
Hnmwke Ra 0,8; u cObopku
cOOPOYHBIX €IMHUII,
BrJrovaromux ot 20 mo 50

B/03.6

KoHTpOJIb TEXHOTOTHMYECKHUX MPOLECCOB
H3TOTOBJICHUS MalIUHOCTPOUTEIbHBIX
151631 (S04 cpenHen CJI0KHOCTH Hu
yIpaBJiIeHUE UMHU
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HaumeHoBaHue
npogdeccuoHAIbLHBIX
crangaproB (IIC)

Koa, HamMeHOBaHHE H
YPOBeHb KBaJM(pUKAIUN
OT®, na xoropsbie
OPUEHTHPOBAHA
AUCIHHILJIMHA

Ko 1 HauMeHOBaHue TPYAOBBIX
(pyHkuuii, Ha KOTOpbIE
OPHEHTHPOBAHA JUCLHUILINHA

COCTaBHBIX yacTel
(merameii u  cOOPOYHBIX
€IMHUIT) (mamee -
MalIHHOCTPOUTEIbHBIE
U3Ienns cpenHen
CJI0’KHOCTH)

1.4. Komnerennuu oOy4aromierocsi, (OpMHpyeMbIE€ B PE3yJIbTATE OCBOEHUS

AV CHHUITIIINHBI
HanmenoBanme Koan Kon n naumenoBanue | IlepeyeHb mIaHupyemMbIxX
KaTeropum HaMMeHOBaHUe HHIUKATOpAa pe3yabTaToB 00y4eHHusI
(rpynmsbi) KOMIIeTeHIHI AOCTUIKEHU S
KOMIeTeHIH KOMIEeTEeHINHU
OIIK-4. Cmnocoben OIIK-4.1. YMmeer | 3HaTh:
KOHTPOJIUPOBATh  H | ONPEICISITh U | OCHOBHBIC TTOJIOKCHUS
obecrieunBaTh OCYULIECTBIISATh COBPEMEHHOI TEOPUH
MIPOU3BOJICTBEHHYIO U | HEOOXOAUMBIE CTPOEHUS aToma,
HKOJIOTUYECKYIO MEpONPUSITHS M0 | XUMUYECKOU CBSI3H,
0€30MacHOCTb Ha | 00ecrevYeHnIo SHEPreTUKW U KUHETUKH
pabounx MecTax 0€301acHOCTH U | XUMHYECKUX peakiuid,
CHIDKCHHIO XUMHUYECKOTO PaBHOBECHS,
npodeccnoHambHbBIX TEOPUHU pacTBOpPOB,
PHCKOB Ha | DIEKTPOXMMHUH, a TaKKe
MaIIMHOCTPOUTEIBHBIX OCHOBHBIE COEMHEHUS
MPEANPUITHSIX. 2JIEMEHTOB, nux
OIIK-4.2. OneHuBaer | KIaccUPHUKAIUIO u
CTETICHb DKOJOTHYECKON | XHUMHUYICCKHE
OMAacHOCTH  BO3JICUCTBUS | MIPEBpAIICHMUS,
00BEKTOB BIIMSTHHC Pa3ITUYHBIX
MaIlIMHOCTPOUTEIbHBIX XUMHYECKUX COCTUHEHUHN
MIPEATPUSITHI Ha | HA OpraHWU3M 4YeJIOBeKa W
OKPY>KaIOIYIO OKPY>KaIOIIYIO cpeny;
MIPUPOTHYIO CPEIY MpaBuUiIa paboThI B
XUMHUYECKOH JT1abopaTopuu
yMeTh: OTIPENIETISATh
XHMHYECKHE CBOMCTBA
3JIEMEHTOB u ux
COEJIMHEHU N o
nonoxkeauro B IICO, ux
BIIMUSHUE HAa  CHUCTEMY,
HaIpaBJieHHe XUMHUYECKUX
B3aHMOJICHCTBHUIA,
KHCIIOTHO-OCHOBHOM




Xapaktep Cpelbl,
BO3MOXHbBIE 00OYHbBIE
rpoiiecchbl (KOPPO3HMOHHBIE
U Jp.) ¥ TpeICcKa3biBaTh
nux BIINSTHUC Ha
TEXHOJIOTHUECKUI

IpoIece,  OKPYKAIOMIYIO
cpeny u YeJIoBeKa,
npeaiaraTh CrocoObI
3alIUTHl OT HHX, a TaKXe
IIPUTOTABINBATH PACTBOPEI
HYXXHOH KOHIICHTpPAIlUH W
ONpEACIATh €€ JIOOBIM

JOCTYITHBIM METOJIOM
(TUTpOBaHME, C MOMOIIBIO
apeoMerpa u T.1.),

m3mepsaATb pH  BOIHBIX
pacTBOPOB 3JIEKTPOJIUTOB,
BJAJETh: METOIaMHt
pacuera KUHETUYECKUX H
TEPMOJIUHAMUYECKUX
XapaKTEPUCTUK
XHUMHYCSCKHX peakiuu,
pacdeta  KOHLEHTpauuu
pacTBOPOB M KOJIMYECTB

pearupyrommnx u
00pa3ymoIuXcsi  BEIIeCTB
110 XUMHUYCCKOMY
YpaBHEHHIO, pacyera

IIOKa3aTeNsl KUCJIOTHOCTH
cpenbl, pacuera JJIC u
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX
IIOTEHIIMAJIOB PEaKIUI

2. Mecro nucuumiannbl B cTpykrype OITOII

Hucrummmaa B1.JI(M).b.9 «Xumus» peanusyercss B paMkax o0s3aTeIbHON
gacTt bioka 1 «/lucuumimael (MOTyIis)» TporpaMMbl OakaiaBpuara.

JucuunnuHa npenogaerca o0yyaronmces o o4yHon popme oOyuenust — B 1-
M CEMECTpeE, 10 3a09HON (popMe — B 2-M ceMecTpe.

JucuumnuHa «XuMHs»  SBISETCS HadajdbHBIM  3TaroM  (HOpPMHUPOBAHHUS
komnetreHuuit OITK-4 B npouecce ocBoennst OITOIL.

Juciurnaa  «XuMus»  ABISIETCST  NPEAIUECTBYIOLIEH U1 U3Y4YEHUS
TUCIUIUIMH. be3onacHOCTh KM3HEAESATENbHOCTH, JKOJOTUsA, YueOHas MpakTHKa:
O3HAKOMHUTENbHAS TMpakThKa, YueOHas MpakTUKa: TEXHOJOrmyeckas (IPOEKTHO-
TEXHOJIOTUYECKasl) MpakThKa, ['ocyapcTBeHHasi UTOTOBast aTTeCTAlMs: TOJATOTOBKA K
IPOLIEType 3aIIUTHI U 3aIIUTa BHIMTYCKHONW KBATM(PUKALIMOHHON pabOTHI.

dopmoii MPOMEKYTOUHON aTTECTAIMH 3HAHHMK O0ydaeMbIX MO OYHOU (opme
oOyueHus siBIsieTCs 3a4eT B 1-M cemecTpe, 1o 3a04HOM opMe 3a4eT B 2-M CEMECTpE.




3. O0beM TUCHUTIIIHHBI
OO0masi TpyA0EMKOCTh TUCHUILIMHBI COCTaBIIICT 2 3a4eTHBIX CIUHUIEI (/2
aKaJeMHYECKHX Yaca), B TOM YHUCJIE

ouyHas opma oOyueHus:

Cemectp 1
JIEKITUHA 16
J1a00paTOPHBIE 3aHIATHS 16
CEMHUHAPBI U TPAKTUICCKHUE 3aHITH -
KOHTPOJIb: KOHTaKTHas paboTa 0,2
KOHTPOJIb: CAMOCTOsITEIbHAsI paboTa 8,8

pacdeTHo-rpaduueckre paboThl, KypCcOBbIE pabOThI (TPOCKTHI): KOHTAKTHAs paboTa -

pacdeTHo-rpaduieckre paboThl, KypCOBbIE pabOThI (ITPOCKTHI): CAMOCTOSITEIbHAs paboTa -

KOHCYJIbTAI[HH -
Konmaxmmnas paboma 32,2
Camocmosmenvras paboma 39,8

Bua npoMesxxyTodHO# arTtecTanuu (popMa KOHTPOIIS): 3a4eT

3a0uHast popma 00y4eHHUs:

CemecTtp 2
JIEKLIUA 4
n1a0b0paTOPHBIC 3aHATHS 6
CEMHUHAPBI U MTPAKTUUYECKHE 3aHITH -
KOHTPOJIb: KOHTAKTHAas paboTa 0,2
KOHTPOJIb: CAMOCTOSITEIbHAs paboTa 8,8
pacueTHO-rpaduyeckre paboThl, KypcoBble paboThI (TPOEKTHI): KOHTaKTHas paboTa -
pacyeTHo-rpaduieckre paboThl, KypCOBbIE paOOThI (ITPOEKTHI): CAMOCTOSITENIbHAs paboTa -
KOHCYJbTAIIUU -
Konmaxmmnas paboma 10,2
Camocmosmenvras paboma 61,8

Bun nmpomexxytounoit arrectanuu (popma KOHTPOJIS): 3a4eT

4. Cogepxxanne TUCHUILUINHBI, CTPYKTYPUPOBAHHOE IO TeMaM (pa3aejiam)
Ounas popma 00yueHust

KomnuecTBo yacos Konx
KOHTAaKTHas a60Ta HUHAUKaATOpa
Tema (pa3zaen) o b commmapein | CAMOCTOSTENh | o (f'[[‘I/I)I(eHEﬁ
JIEKIIUH L — MIPaKTUYECKUE Has paboTa
3aHATHUS S— KOMIICTCHIINN
1. OCHOBHBIC TTOHSATHS B 3aKOHEI
xumud. [lepuoandeckas cucrema OIK-4.1
J.1. MenneneeBa. CtpoeHue 4 2 - 7 OIIK- 4' 2’
aToMa ¥ CTPOCHHE MOJIEKYI U
BEIIECTBA.
2.XuMu4eckasi TepMOIUHAMUKA. OIIK-4.1,
Xumudeckass KHHETHKA. 4 4 i 8 OIIK-4.2
Xumuueckoe u (azoBoe
paBHOBECHE.
3. O0mmue cBOWCTBAa PaCTBOPOB. 4 4 i 8 OIIK-4.1,
JlucniepcHbI€ U KOJIJIOUTHBIE




cucreMsl. PactBopsbl
HEIEKTPOJIUTOB U JIEKTPOJIUTOB.

OIIK-4.2

4.OKHUCINTENILHO- OI1IK-4.1,
BOCCTAHOBUTEJIBHBIC PEAKIIUU U 4 6 - 8 OIIK-4.2
ANEKTPOXUMHUUYECKUE TIPOIIECCHI.
Koncynbranun - -
OIIK-4.1,
K 0,2 8,8
OHTPOJIb (3aYEeT) OITK-4.2
HUTOI'O 32,2 39,8
3aouHasi popma o0yueHust
KomnuectBo yacos Kon
KOHTaKTHas pabora AHAUKATOpA
Tema (paznen) raGoparopme | CEMIaDHH CaMOCTO6$ITeJ'Ib OGS
JICKIIUHA S TIIPAKTUYECKHE Has paooTa KOMIIETEHIIHH
3aHATUS
1. OcHOBHBIC TOHATHS U 3aKOHBI OIIK-4.1,
xumun. [lepuonnueckas cucrema OIIK-4.2
J.1. Menneneesa. CtpoeHue 1 0 - 12
aToMa U CTPOCHHE MOJIEKYI U
BEILIECTBA.
2. XUMHUYECcKasi TEPMOJAMHAMHUKA. OIlIK-4.1,
XuMu4ecKkasi KHHETHKA. 1 2 ) 13 OIIK-4.2
Xumudeckoe U (azoBoe
paBHOBECHE.
3. O6mmue cBOICTBa PaCTBOPOB. OIIK-4.1,
JlucriepcHbIC ¥ KOJIJIOUTHBIC 1 5 i 14 OIIK-4.2
cucteMbl. PacTBopsl
HEJICKTPOJIUTOB ¥ JICKTPOJIMTOB.
4.OKHACIUTENLHO- OIIK-4.1,
BOCCTAHOBUTEJBHBIC PEAKITUU U 1 2 - 14 OIIK-4.2
ANEKTPOXUMHUYECKUE TIPOIIECCHI.
Koncynpranuun - -
OIIK-4.1,
KonTpons (3aue 0,2 8,8
HTPOITS (324CT) OITK-4.2
HUTOI'O 10,2 61,8




5. OOpa3oBaTe/ibHble TeXHOJIOTHHM, TMpPUMeHsieMble TPH OCBOECHUH
AUCUMILTHHBI

Metonuka mpenojaBaHus AUCUUIUIMHBL U peau3alusl KOMIIETEHTHOCTHOTO
MO/IX0/1a B M3JI0KEHUU M BOCHPUATHH MaTepuaia MpeayCMaTpUBAET UCIIOIb30BaHUE
cienyromux (GopM MPOBENEHUS TPYNIOBBIX, WHIWBUIYaIbHBIX, ayAUTOPHBIX
3aHATUA B COYETAaHUU C BHEAYAUTOPHOM paboTOM C 1enbio (GOpMHUpPOBAHUS U
pa3BUTHS NpOo(dEeCCUOHATBLHBIX HABBIKOB 00YYaIOLIUXCS:

- JlenoBast u/unu poneas urpa ([IN).

[long nmenoBol Wrpol TMOHMMAETCA COBMECTHAs JEATENIbHOCTh TPYIIIBI
oOy4Jaronmxcsi U Mmejarorndyeckoro paboTHUKA TOJT YIPABICHUEM I€1aroruyecKoro
pabOTHHUKA C ILIEJbI0 PEIICHUs Y4E€OHBIX M MPOPECCHOHANIBHO - OPUECHTHUPOBAHHBIX
3aJa4 IMyTEM MIPOBOrO MOJEIMPOBAHUS pEaJbHOW MPOOJIEMHON CHUTYyaluH.
[lo3BonsieT  onEHWBATh  YMEHHE  AHAIM3UPOBATH M pelIaTh  TUIIUYHBIC
npodecCUOHANIbHBIC 3a7]aUH.

6. [IpakTHYeckasi MOATOTOBKA

[IpakTrueckass TOATOTOBKA PEaTM3yeTCs] MyTeM IPOBEACHHS IMPaKTHUYECKHUX
3aHATHH, TTPEAYCMATPUBAIOIINX YIaCTHE OOYUYaAIOIUXCS B BBIMOJTHCHUH OTACIBHBIX
AJIEMEHTOB pPadoOT, CBS3aHHBIX € Oynaymied mnpodeccHoHaTIbHON AesTEIbHOCTHIO.
O0bem 3aHaTHl B (popMe MPaKTUYECKON MOATOTOBKU cOCTaBisieT 4 yac. (1o OYHOM
dbopme 00yueHus), 2 yac. (1Mo 3a04Hoi Hopme oOydeHHs])

Ounas ¢popma 00yueHust

Kox
®opma MHIMKATOpa

IIPOBEACHUS JIOCTH>KEHUM

KOMIICTCHIITUH

Komnue
Bun zaggarus Tema 3agaTus CTBO
JacoB

IIpakTnyeckoe ['pynmosas OIlK-4.1,
3aJlaHue KOMaH/AHas OIIK-4.2
pabota c
AIIEMEHTaMU
JIEJIOBOM  UIPHIL.
Brimosnnenue
pacueToB u
MIPUTOTOBJICHHE
pacTBopa CepHOM
KHCIIOTBI

2 3aIaHHOU
KOHIEHTpAluu U3
Oonee
KOHIEHTPUPOBaH
HOrO, TIpPOBEpKa
pe3ynbpTara
METOJIOM
apeoMeTpuH,
pabota co
CIIPaBOYHOU
JUTEPATypPOU

«PacTBOpBl KHUCJIOT, OCHOBAaHWMU,
cosen 51 150, CBOMCTBA.
[IpuroroBnenue pacTBOpPOB
KHCIOT». PemeHune 3agau 1o
teMaM  «CrocoObl  BBIpa)KE€HUs
KOHLEHTpaLluu pacTBOpPOB.
DIIEKTPOJIUTBHI. I'maponus.
BonopoaHelii nokaszaresnb»




[IpakTnueckoe NunuBunyansHas OIIK-4.1,
3aJlaHue u Ipynnosas OIIK-4.2
KOMaH/THas
pabora c
aJeMEHTaMu
JIETIOBOM  UTPBL.
«["anmpBaHnYEeCKUE AJIEMEHTHI. s
DJIEKTPOIIH3. Koppo3zus»
MPEI0KEHHBIX
(HamMcaHue aHOJIHBIX U KaTOJHBIX
. CpEICTB coOpaTh
peaxui INEKTPOXUMHUYECKUX N
npoueccoB, onpeaeineaue OJIC pabotarouuii
P ’ p 2 raJlbBaHU4ECKUN
raJIbBAHUYECKUX AIIEMEHTOB,
AIIEMEHT,
COCTaBJICHUE CXEMBI
ONPENIETUTh  €ro
raJIbBAHUYECKUX U KOPPO3UOHHBIX
O/C, paccuurath
AJIEMEHTOB, PacueThl IO 3aKOHY
TEOPETHYECKOE
dapanes)
3Ha4YeHHE,
COCTAaBHTH CXEMY
raJIbBAaHUYECKOTO
aleMeHTa, pabora
CO  CIpaBOYHOH
JINTEPATYPOH
3aounas ¢popma o0yueHust
Komnnue Kon
®opma MHIMKATOpa
Bup 3anstus Tema 3ansaTus CTBO .
MIPOBEICHUS JOCTIHKEHHI
e KOMIICTCHIINHN
NunuBunyansHas OI1K-4.1,
1 IpymIosas OIIK-4.2
KOMaH/IHas
pabora c
AIIeMEHTaMU
JIETOBOM ~ WTPBL.
«["anpBaHnYeCKUE HJIIEMEHTHI. s
DIIEKTPONIH3. Koppo3zus»
MIPETIOKEHHBIX
(HamMcaHue aHOJHBIX U KaTOJTHBIX
. CpeICTB coOpaTh
peaximit INMEKTPOXUMUICCKUX N
[IpakTuueckoe | nmporeccoB, omnpeneneane IJ1C paboTaiommi
P p ’ p 2 rajlbBaHUYECKUI
3a/1aHne raJqbBaHUYECKUX SJIEMEHTOB,
AJIEMEHT,
COCTaBJICHUE CXEMBI
ONpPENIETUTh  €ro
TaJIbBAHHYECKUX ¥ KOPPO3UOHHBIX
9JIC, paccuutath
DIIEMEHTOB, PACYEThl IO 3aKOHY
TEOPETHYECKOE
®dapanes)
3HAYCHHE,
COCTaBUTh CXEMY
raJIbBAHUYIECKOTO

alieMeHTa, paborta
CO  CIpaBOYHOH
JUTEPATypPOU
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7. Y4deOHO-MeTOAUYECKOe oOlOecriedyeHHe CaMOCTOSITEIbHOI  PadoThI
CTY/IEHTOB

CamocTosiTenbHast paboTa CTYIEHTOB MPEAyCMOTpEHa Y4€OHBIM IUIAHOM I10
mucrutuinHe B oobeme 39,8 wacoB mo ouHoit hopme o0yuenus, 61,8 gaca mo 3a0uHOM
dopme oOyuenusa. CamocrosiTenbHass paboTa peaqu3yercs B paMKax MPOTrpaMMbl
OCBOEGHUS JUCLUUILIMHBI B CIEAYIOMUX (hopMax:

- MpOpabOTKa TEMATUKH CAMOCTOSITETLHON PaOOTHI;

- HanicaHue pedepara;

- BBIIIOJTHEHUE UHIUBUAYATbHBIX 3a/IaHUM;

- MOJATOTOBKA K Cllaue 3a4yeTa.

B pamkax ydeOHOTO Kypca MpeaycMaTpUBaIOTCSl BCTPEUH C MPEACTABUTEISIMU
PO UILHBIX PETPUITHI.

CamocrosiTenbHas paboTa MPOBOAUTCS C IEJIbIO: CHUCTEMATH3alluu |
3aKPEIUICHHS] TIOJTYYEHHBIX TEOPETUYECKUX 3HAHWUA W TIPAKTUYCCKUX YMCHHH
oOydaromuxcsi; yriyOJIeHHsT U pacCHIMPEHUs TEOPETHYECKUX 3HAHWWA CTYACHTOB;
dopMupoBaHHsS YMEHHH HCIONB30BaTh HOPMATHBHYIO, IPaBOBYIO, CIPABOYHYIO
JOKYMEHTAINIO, YYeOHYIO U CIICUAIbHYIO JIMTEPATYPy; PA3BUTHUS MO3HABATEIHHBIX
CIOCOOHOCTEM W aKTHMBHOCTH  OOy4YalOIIMXCA: TBOPYECKOW  HMHHUIIMATHBBI,
CaMOCTOSITENIbHOCTH,  OTBETCTBEHHOCTH,  OPTaHM30BaHHOCTH;,  (HOPMHUPOBAHHE
CaMOCTOSITENTEHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
COBEPIIICHCTBOBAHUIO M CaMOOpraHu3aiuu; (OopMHUpPOBaHUA MPO(PECCHOHATBHBIX
KOMITETEHIINI; Pa3BUTHIO UCCIIEA0BATEILCKIUX YMEHUHN CTYICHTOB.

@®opMbI U BHUIIBI CAMOCTOSITEIBHONW pabOTHl CTYACHTOB: YTEHHE OCHOBHOW H
JIOTIOJTHUTEJIBHOW ~ JIMTEPaTyphl — CaMOCTOATENbHOE U3Y4YEHHE Marepuana IIo
PEKOMEHTyeMbIM JIMTEPATYPHBIM UCTOYHUKAM; paboTa ¢ OMOIMOTEYHBIM KaTaloroM,
CaMOCTOSTENIbHBIN MOAOOpP HEOOXOAMMOM JHMTEepaTyphbl; paboTa CO CJIOBapeM,
CIIPAaBOYHHUKOM; TIOMCK HeoOXomumor wuHpopManmu B ceTu  VIHTEpHeT;
KOHCIIEKTUPOBAHNWE HCTOYHUKOB; pedepupoBaHWE HCTOYHUKOB; COCTABJICHHE
AHHOTAIMK K MPOYNUTAHHBIM JUTEPATYPHBIM HCTOYHHKAM; COCTABIICHUE PEICH3UHA H
OT3BIBOB Ha MPOYUTAHHBIN MaTepuai; COCTaBJeHHE 0030pa MyOJMKalui Mo TeMe;
COCTaBJIEHHME U  pa3pabOTKa TEPMHHOJOTUYECKOIO  CIIOBapsi;  COCTABIICHUE
XPOHOJIOTMYECKOW Tabnuubl; cocTaBieHue Oubauorpadun (Oubnauorpapuieckoit
KapTOTEKH); TOATOTOBKA K PAa3IUYHBIM (GopMaM TEKYIICH W TPOMEKYTOUHOM
arTecTaru (K TECTUPOBAHMIO, KOHTPOJIBHOW paboTe, 3a4yeTy); BBITIOJIHCHHE
JIOMAIITHUX KOHTPOJBHBIX pPabOT; CaMOCTOSTEIHHOE BBIMOTHEHUE TMPAKTHIECKUX
3aJIaHUi PENPOIYKTUBHOTO THTA (OTBETHI HAa BOIMPOCHI, 33]]a4H, TECTHI, BHIIOJTHCHHE
TBOPYECKHX 3aJaHUM).

TexHomoTHs OpraHu3ai CaMOCTOSTEIFHON Pa0OThI 0O0YYAIOIINXCS BKIIOYACT
WCIIOJIb30BaHWE HMH(POPMAIMOHHBIX H  MaTEPHAIBHO-TEXHUYECKUX  PECYPCOB
00pa30BaTEeNLHOTO YUPESKACHHUS: OMOTNOTEKY C YUTAIBHBIM 3aJI0M, KOMITBIOTEPHBIC
KJIACChl C BO3MOXHOCTBIO paboTel B HMHTepHer; aymutopuu (KJacchl) s
KOHCYJIbTalIUOHHOM 1€ TeIbHOCTH.

[lepen BbIMOTHEHUEM OOYYAIONIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIbHOM
paboThl TpenojaBareib MPOBOJUT KOHCYJIbTUPOBAHHME MO BBINOJIHEHUIO 3a/JaHMS,
KOTOpBI BKJIIOYAET 1eJb 3aJaHusi, €ro COJEp)KaHHs, CPOKU BBINIOJHEHUS,
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OpPUEHTUPOBOUYHBIM 00BEM pabOThI, OCHOBHbIE TPeOOBaHUS K pe3yjbTaTaM padOThl,
KpUTEpUU OLIEHKH. Bo Bpems BBINONHEHUS OOYYaIOIUMUCS BHEAYJIUTOPHOU
CaMOCTOSITENIbHOM paOOTHI U MPU HEOOXOJUMOCTH MPETNOaBATEb MOXKET IPOBOAUTD
WHANBUAYyaIbHBIE H TPYIIIOBbIE KOHCYJIbTAIIHH.

CamocrosiTenbHass paboTa MOXKET OCYLIECTBIATHCA HWHAMBUAYAJIbHO WM
rpynmnamMu oOydaroluxcsi B 3aBUCUMOCTH OT 1LIeNH, 00beMa, KOHKPETHONW TeMaTUKU
CaMOCTOSTENIbHON pabOThI, YPOBHS CJIOKHOCTH, YPOBHSI YMEHHUI 00y4YarOIIHUXCS.

KonTpone  camocrosiTennbHOM ~ pabOTBl  CTYJEHTOB  IpElyCMaTpUBAaET:
COOTHECEHHE COACPKAHMSI KOHTPOJIS € LEISIMU 00yUueHUs; 00BbEKTUBHOCTh KOHTPOJIS;
BaJIMIHOCTb KOHTPOJS (COOTBETCTBUE MPEABIBISIEMBIX 3aJaHUA TOMY, 4YTO
OpeanoiaraeTcs MpOBEpUTh); AuddepeHIuano KOHTPOIbHO-U3MEPUTEIbHBIX

MaTCpUAJIOB.
q)OpMBI KOHTPOJIA CaMOCTOSITEIIbHOMN pa6OTI>IZ IIpOCMOTPp H IIPOBCPKaA
BBIITOJIHCHUA CaMOCTOSITSIILHOM pa60TBI MpCroaaBaTCIiICM, opraHu3anus

CaMOTIPOBEPKH, B3aMMOTIPOBEPKH BBITIOJIHCHHOTO 3aJlaHUs B TPYIMIE; OOCYXKICHUE
PE3yNbTaTOB BBITOTHEHHOW pabOThI HA 3aHITHH; MPOBEACHUE MICHMEHHOTO OIPOCa;
MPOBEJICHHE YCTHOTO OTpOCa; OpraHW3amus W TPOBEICHHWE WHIUBUIYATBHOTO
cobeceloBaHUs;, OpraHu3allus U MpoBeJeHUE co0eceI0BaHMs C TPYIION.

Ne

wn Buj yueOHO-MeTOAMYECKOro o0ecneyeHust

1 KoHnTponbHble 3a1aHust (BapHaHTBhI).

2 TecToBble 3anaHusl.

3. Bonpocs! U1 caMOKOHTPOJISI 3HAHUH.

4 TeMbI TOKITag0B.

5 3aaHus A1 NOATOTOBKU K MPOMEXKYTOUHOM aTTecTaliy 10 AUCLHUIIINHE
' (Bompocs! k 3auety)

8. MOH] OLEHOYHBIX CPEeACTB /Jisi NPOBeJeHUS] TEKYIIero KOHTPOJIA
yCIeBaeMOCTH, IPOMEKYTOYHOH aTTECTAIUM 10 UTOTAaM OCBOEHMS TUCIHUILINHBI

8.1. ITacnopT (poHIa OLIEHOYHBIX CPEICTB

Neo | Kontponupyemsie pa3aensl | Koj m HanmMeHOBaHME WNunukaTop JOCTHKEHUS HaumenoBanue
(TeMbl) TUCITUTUTHHBI KOMIIETEHIIUHA KOMIIETEHIIUHA OIIEHOYHOTO
CpeacTBa
1. | OcuoBubie monsitusi 1 | OIIK-4.  Cmocoben OIIK-4.1. Ymeer
3aKOHBI XUMUH. KOHTPOJIMPOBATh | | OTPEACISTH "
[Tepuonuueckas o0ecrieunBaTh OCYILIECTBIISATh WH/IMBUyaJIbHBIE
cucrema JI.1. MIPOU3BOJICTBEHHYIO U | HEOOXOIUMBIE KOHTpPOJIbHBIE
Menieneena. HKOJIOTHYECKYIO MEPOTPUATHS 1o | paboThI;
CtpoeHue aToMa u 0€301acHOCTb Ha | 00ecreveHunIo pedepar; yCTHBIN
CTPOCHHUE MOJIEKYI U | pabo4YHX MecTax 0e3omacHOCTH u | ompoc,
BEIIIECTBA. CHIKEHUIO cobeceql0BaHUE;
npodeCCUOHATBHBIX TECT, 3a4eT.
PHCKOB Ha
MaIIMHOCTPOUTEIbHBIX
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NPEATPUATUSIX.

OIIK-4.2.
OncHuBaeT  CTCIICHB
9KOJIOTHYECKOU
OITACHOCTH

BO3/ICHCTBUS 0OBEKTOB
MaIIUHOCTPOUTEIBHBIX
NPEANPUATHI Ha
OKPYXKaroIlyIo
MIPUPOJHYIO CPEY

Xumuueckas OIIK-4.  Cnocoben OIIK-4.1. YMeeT | ”HAUBHU YA IbHbIE
TEPMOJMHAMHUKA. KOHTPOJIMPOBaTb U | ONPEIENATh U | KOHTPOJIbHbBIE
XuMudeckas obecrieunBaTh OCYIICCTBIISATh paboTsel; pabouas
KUHETHKA. MIPOU3BOJICTBEHHYIO U | HEOOXOIUMBIE TeTpaib
XUMHUYECKOE U HKOJIOTHIECKYIO MEPOTIPUATHS 1o | (oTaenbHbIH
¢dazoBoe paBHOBecHe. | 0€30MaCHOCTH Ha | 00eCIICYCHHIO Marepuan);
pabounx mecTax 0e301macHOCTH u | pedepar; yCTHBIN

CHUKCHHIO orpoc,

npodeccuoHalIbHbIX cobecesi0BaHUE;

PHUCKOB Ha | TECT, 3a4erT.

MaIIHHOCTPOUTEIHHBIX

PEIPUATHSIX.

OIIK-4.2.

OneHuBaeTr  cTeneHb

AKOJIOTUYECKOU

OIaCHOCTH

BO3JICUCTBUS OOBEKTOB

MaIIMHOCTPOUTENBHBIX

HMpEATPUATHI Ha

OKPY’KaIOLIYIO

PUPOHYIO CPEY
O6u1me cBoiicTBa OIIK-4.  Cnocoben OIIK-4.1. YMeeT | ”HAUBUYaAJIbHBIE
pacTBOpOB. KOHTPOJIMPOBaTb U | OIPEIENsTh U | KOHTPOJIBbHBIE
JucnepcHele n o0ecrieunBaTh OCYILIECTBIISATh paboThl; paboyast
KOJUJIOUIHBIE MIPOM3BOJICTBEHHYIO U | HEOOXOAUMBIE TeTpaab
cucteMsbl. PacTBOpEI HKOJIOTHYECKYIO MEpPOTPUATHS o | (oTaenbHbBIN
HERJIEKTPOJIUTOB U 0€301acHOCTb Ha | 00ecre4eHuno MaTepuan);
IIEKTPOJINTOB. pabouux MecTax 6e3omacHoOCTH u | pedepar; ycTHBIN

CHIDKEHUIO orpoc,

npodecCHOHATBHBIX cobeceI0BaHUE;

PHICKOB Ha | JemoBas  WIpa,

MAaIIMHOCTPOUTEIbHBIX | TECT, 3a4eT.

TIPETPUATHSIX.

OIIK-4.2.

OneHnBaer  CTENEHb

JKOJIOTUYECKOU

OTACHOCTH

BO3/CUCTBUS OOBEKTOB

MaIIMHOCTPOUTEIbHBIX

HMpEATPUATUI Ha

OKPYXKAaroIIyI0

IPUPOJHYIO CpEny
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4. | OKUCIUTETBHO- OIIK-4.  Cnocoben OIIK-4.1. YMeer | UHAUBUYaJIbHbIE
BOCCTaHOBUTEIIbHBIE KOHTPOJMPOBATh U | ONpPEAENTh U | KOHTPOJIbHbIE
peakuuu u obecrieynBaTh OCYILIECTBIISITh pabotbl; pabouyast
JIEKTPOXUMHUYECKHE | IPOU3BOJICTBEHHYIO U | HEOOXOAUMBIE TeTpaab
MPOIIECCHI. HKOJIOTHYECKYIO MEPOTIPUATHS 1o | (oTaenbHbIH

0€301acHOCTh Ha | 00eCIIeYCHHIO Marepuan);
pabounx mecTax 0e3omacHoCTH u | pedepar; yCcTHBIN
CHIDKEHUIO or1poc,
npo¢eCCUOHATTBHBIX cobecesl0BaHUE;
PHCKOB Ha | enoBas  Wrpa,
MAIIMHOCTPOUTEIBHBIX | TECT, 3a4eT.
IPEIIPUATHIX.
OIIK-4.2.
OneHuBaeT  CTENEHb
JKOJIOTUYECKOU
OIaCHOCTHU
BO3/JCICTBUS 0OBEKTOB
MaIIHHOCTPOUTEIHHBIX
NPEANPUATHI Ha
OKpPYKaroIlyIo
IPUPOJHYIO Cpeny

Jdranbl (opMHpoOBaHUS KoMieTeHHuid B mnpouecce ocBoenusi OIIOII
IPSIMO CBSI3aHBI C MECTOM JIMCIMIUIMH B 00pa3oBaTeIbHON Mporpamme. Kaxxapiii atar
dbopMHUpOBaHUS KOMIIETCHIIMHM, XapaKTEePU3YyeTCs OMNPENETICHHBIMU  3HAHUSMH,
YMEHUSIMU ¥ HaBbIKAMU UM (WUJM) ONBITOM NPO(ECCHOHATBLHON NIeATeTbHOCTH,
KOTOPBIE  OLICHMBAIOTCS B  IIPOLIECCE TEKYLIErO0 KOHTPOJISL  yCIEBAEMOCTH,
MPOMEKYTOUHOM aTTeCTallMy MO JUCUUIUIMHE (MPAaKTHUKE) U B MPOLIECCE MUTOrOBOU
aTTECTalHH.

Jucunmmaa « XuMush» SBISIETCS HaYaJbHBIM ATAIlOM KOMIUIEKCA AUCLUILUIVH,
B XOJI€ U3YUYEHHS KOTOPBIX y CTYAEHTOB opmupyrotcst komnerenuuu OIIK-4.

@opMHUpPOBaHUE YKA3aHHOW KOMIIETEHUMU NPOUCXOAUT TMPU HU3YYEHUU
TUCIUIUIMH ~ «be30MacHOCTh  JKU3HEACSTENBHOCTH»,  «OKOJOrus», «YdeOHas
PaKTUKA: O3HAKOMUTENIbHAS MpPaKTHKa», «YdeOHas MpaKTHKA: TEXHOJOTMYEecKas
(IPOEKTHO-TEXHOJIOTMYECKasl) PAKTUKAY).

3aBepmiaercs pabota 1m0 (QOPMHPOBAHUIO Yy CTYIACHTOB  YKa3aHHBIX
KOMITETEHIMK B xoAe [0oCyaapCTBEHHOM WMTOTrOBOM AaTTECTAllUM: ITOATOTOBKA K
MPOIIEIyPE 3aIIUTHI U 3aITUTa BBIMTYCKHOM KBATU(DUKAITMOHHONU PabOTHI.

Hrorosas onenka chopmupoBanHoctd kommerenimii OIIK-4 onpenensiercs B
[IEpUOJ MOATOTOBKH U CIAYU I'OCYIAPCTBEHHOTO JK3aMEHa.

B npouecce u3yuyeHus IMCHUIIMHBI, KOMIIETEHIMH TaKKe (POPMHUPYIOTCH
MO0ITAIHO.

OcHoBHbIMH »Taniamu (popmupoBanust OIIK-4 npu u3ydeHMM AMCUMILIAHBI
b1.I(M).b.9 «Xumus» sBISIE€TCS TOCIENOBATEIbHOE M3YYEHUE COJIEPIKATEITHLHO
CBSI3aHHBIX MEXJIYy COO0OH TeMm y4eOHBIX 3aHATHi. M3ydeHwe KaXJaoh TEeMBI
npenanojaraeT  OBJIAJCHUE  CTYJIEHTaMHU  HEOOXOJUMBIMU  JECKPUITOpAMHU
(cocTaBistonMMu) KoMmmeTeHUud. Jlns oOueHKH ypoBHA CPOPMUPOBAHHOCTU
KOMIIETEHIIMM B TNPOLECCE W3YYEHMsS IUCLUIUIMHBI NPELYCMOTPEHO IPOBEICHUE
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TEKYUIErO0 KOHTPOJS YCIEBAEMOCTH IO TemaMm (paszenaM) JUCHUIUIMHBI U
MPOMEXKYTOUYHOM aTTECTALMU MO TUCIUIUIMHE — 3a4eT.

8.2. KOHTpOJILHLIe 3alaHud M MaTepualbl, HCOGXOI[I/IMBIC AJIAA OICHKH
3HaHHl7[, yMCHI/Iﬁ 1 HABBIKOB " (l/IJIH) onbITa ICATCIBHOCTH, XaPaAKTCPU3IYIOIIINX

Tanbl (POPMHUPOBAHUS KOMIIETEHUMH B Mpomecce 0CBOeHHMsI 00pa3oBaTeIbLHOM

NMPOrpaMMmbl
8.2.1. KonTpoJbHbIe BOIIPOCHI 11O TeMaM (pazmenam)  aas
omnpoca/codece0BaAHUS HA 3AHATHAX
Tewma (pazgen) Bomnpocsr

1. OcHOBHBIE TIIOHATUS ¥ 3aKOHBI XWUMHH.

[lepuomuueckas cucrema /.M. Menneneesa.
CrpoeHue aromMa U CTPOECHHE MOJEKYd H
BEILIECTBA.

1. Pemenue 3a1a4 no NpuMEHEHHUIO OCHOBHBIX
3aKOHOB (OIpeaesieHre KOJIMYEeCTBA BEIIECTBA
yepe3 MOJISIPHYIO Maccy U MOJIAPHBI 00beM,
3aKOH SKBHBAJCHTOB, PACYET MO XUMHYECKHM
dbopMmynaM, IO XUMUYECKUM YPABHEHUSM).

2. Onpenenenue cocraBa sjipa aroma,
COCTaBJIGHUE HJIEKTPOHHOM (OpMyibl aroma.
KBanTOBBIC UnCHa.

3. OObsAcCHEHHE CBA3M MEXAy IOJ0XKEHUEM

anementa B IICD wm  31eKkTpoHHOM
KOH(UTrypamnuei ero aToMoB.
4. CpaBHeHHE  CTENeHU  MPOSIBICHUS

METAITNYECKUX U HEMETAJUIMYECKUX CBOUCTB.
5. Ilepuomnueckass 3aBUCHUMOCTh BEIWYWH
DHEPruil  MOHU3AIMU, DHEPrUU  CPOJICTBA
CpojicTBa K JJIEKTPOHY,
AIIEKTPOOTPHUIIATEIHLHOCTH.

6. OmnpeneneHve THUMAa XUMUYECKOW CBSI3H,
M300paKeHNE CXEMBI MEePEKPHIBAHUS aTOMHBIX
opbuTaned W  ONpeNeleHWe  TeOMETPUH
MOJIEKYJIBl C Y4€TOM THOPUIU3AIUU aTOMHBIX
opOuTanei.

2. XuMunyeckas TepMOJIMHAMMUKA. XUMHAYECKast
KHHETHKa. XUMHUYECKOoe U (pa30oBoe paBHOBECHE.

1. Pacyer wu3MeHEHHI TEepPMOIUHAMHYECKHUX
¢byHkuit  cocrostHuss  (OHTanbmuu - AH
sHTporuu AS, cBoOojnHOW sHepruu ['nu60ca
AG).  DKCnepuMeHTaJIbHOE  OMNpECIICHHUE
terioBoro  3ddexra  (AH),  mMeromuka
ornpezeneHus, nabopaTtopHoe u
IIPOM3BOJICTBEHHOE 000PYI0BaHHE.

2. OnpeneneHue 3K30- WK SHIO0TEPMUYECKOTO
XapakTepa peakuuu mo Benuunae AH.

3. [Iporno3upoBanue BO3MOXHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUS PEAKLHUH I10
BenuuuHe AG.

4. CocraBieHue KHHETHYECKOTO YypaBHEHHUS
XUMHUYECKOW  peakiuH, BBIYHCIEHUS IO
KUHETHYECKOMY YpPaBHEHHMIO JCWUCTBUS Macc
(3aBUCUMOCTh CKOPOCTH OT KOHIEHTpaluu

3
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Tewma (pazmen) Bompocsr

peareatoB) u 1o ¢dopmyine Bant-I'odda
(3aBUCUMOCTH CKOPOCTH OT TEMIIEPaTypPhl).

5. OmpeneneHue HampaBJICHUS CMEIICHUS
XUMHYECKOTO PABHOBECUS TPU H3MCHCHHH
BHEIIHUX YCJIOBHW HAa OCHOBAaHWH IPHHIUTIA
Jle-llarense.

6. CocraBiieHuE BBIPQKCHUS ISl KOHCTAHTHI
paBHOBecus.  Pacuer ~ paBHOBECHBIX U
UCXOJIHBIX KOHIICHTPAIMH BEHIECTB, pacueT
PaBHOBECHOT'O COCTaBa PEAKIIMOHHON CMECH.

I. Pacder wu mepecyeT KOHUEHTpALMHU
pacTBOpoB (MaccoBas, 0ObeMHass M MOJbHas

JOJIS, MOJISIpHAst u HOpMaJIbHas
KOHIICHTPALNH, MOJISUTBHOCT, THUTP).
DKcIepuMEeHTaIbHOe oIpe/ieTIeHne
KOHIICHTPALlMd  PAaCTBOPOB  J1aOOpaTOPHBIMH
METOJIaMH.

2. ONEeKTPOIUTBl M HEIIEKTPOJIUTHI.

Omnpenenenue xapakrepa 3JEKTPOJIUTa MO €ro
cuiie (CHIbHBIE, CPEIHUE U c1adble).

3. CocraBieHue BBIPAXKEHUS ISl KOHCTAHTHI
JVICCOIMALINU CITA00TO 3JIEKTPOIIUTA, PEIICHUE
3ajjad  Ha pacyeT KOHCTaHT U CTENEeHH
TUCCOIMALMU  TI0  3aKOHY  pa30aBiICHHS
OcTBanpa.

4. CocraBiieHHE€  MOHHO-MOJEKYJSPHBIX
ypaBHEHMH peakuuii B pacTBOpe (MOHHO-
0oOMeHHOe B3alMO/JICHCTBUS MEXIY
pacTBOpaMH 3JIEKTPOIUTOB, TUAPOIU3 U JIP.).
5. Pacuer pH pacTBOpOB CHIBHBIX U CIHaOBIX
AJIEKTPOJIUTOB C Yy4YETOM JAMCCOLMAIMM MU
THIPONIN3a. DKCIIEPUMEHTAIBLHOE OIpE/IeIICHIE
pH Meronamu BHM3yanbHOH KOJOPUMETPUU U
pu nomouu pH/nonomepa.

3. Obumme cBoiicTBa pacTBOpOB. JucnepcHbie U
KOJUTOH/IHBIC CHCTEMBI. PactBopsr
HEIICKTPOIIUTOB U IIEKTPOJIUTOB.

1. OnpeneneHue CTeneH OKUCIEHUSI aTOMOB B
COEIMHEHU U u MIPOTHO3MPOBAHUE
OKHCIIMTEILHO-BOCCTAHOBUTEIBHEIX ~ CBOMCTB
COCIMHEHUH B 3aBUCUMOCTH OT CTEIEHH
OKHCIIEHHUsST  aTOMOB  (BBbICHIAs,  HHU3IIIas,
MIPOMEXKYTOUHAs).

2. CocraBneHue 5IEKTPOHHBIX YypaBHEHUUN
MPOIIECCOB OKHCIICHUS W BOCCTAHOBJICHHSI,
paccTaHoBKa KO3(DPUIIMEHTOB B ypaBHEHUU
OKHCJTUTEITLHO-BOCCTAHOBUTEIBHONH — PEAKIIHH
METOJIOM JJIEKTPOHHOTO OanaHca M METOAOM
MOJTypEaKInid.

3. [IporHo3upoBaHue MOBEICHUS METAJIOB B
AIIEKTPOXUMHUYCCKOM CHUCTEME 1o ux
MOJIOKEHUI0O B Ta0bnWie  CTaHIapPTHBIX
AJICKTPOIHBIX MTOTCHIINAJIOB.

4. CocraBieHue 53JEKTPOHHBIX ypaBHEHUU

4, OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC
PE€aKU U JICKTPOXUMHUUYCCKHUE ITPOUCCCHI.
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Tewma (pazmen) Bompocsr

aHOJHOTO u KaTOIHOTO IIPOLIECCOB,
OPOUCXOIAMIUX TpU paboTe XHUMHUYECKOTO
HCTOYHUKA TOKa, pu KOHTaKTHOM
AIEKTPOXUMUYECKON KOppOo3uH, pu

AIIEKTPOJIM3E€ BOJHBIX PACTBOPOB M 3aIllHCh
obmiero pabodero ypaBHEHHS. XUMHUYECCKHMA
HKCIIEPUMEHT MO IMPOBEJIECHUIO AJIEKTPOJIN3a B
n1abopaTOPHBIX YCTIOBHSIX, OTJIINYNE
000py0OBaHuUs IS SJIEKTPOJIU3HBIX YCTAHOBOK
B IIPOU3BOJICTBEHHBIX YCIIOBHUSX.

5. CocraBiieHuE SJIEKTPOXUMHYECKOU CXEMBI
rajlbBaHUYECKOTO AJIEMEHTA, pacuer
AIIEKTPOAHBIX TOTEHIHUAIOB IO YpPaBHEHUIO
Hepucra u snextponsuxkymieit cuisl (DC)
rajlbBAaHUYECKOTO JIEMEHTA.

6. Pacuer wmacc (mis ra3oB - 0OBEMOB)
BEIIECTB, BBIJCISIIONIMXCS Ha JJIEKTPOAax B
IpoIIeCcCe ICKTPOIH3a Mo 3akony Dapajesl.

I kana OLCHUBAHUA OTBE€TOB Ha BOIIPOCHI

[IIxana orieHnBaHus

Kpurepuu oneHuBanus

O6yqa}01u141710;1 FJ'IY6OKO Hn COACPIKATCIBbHO PACKPBIBACT OTBCT Ha

«OTANYHO» KKl TEOPETUUYECKUI BOMPOC, HE JOMYCTHB OMIMOOK. OTBET HOCUT
pa3BEPHYTHIM U MCUEPIIBIBAIOLINI XapakTep.

OOyuarmuiicss B IIEJIOM PacKpbIBa€T TEOPETHYECKUE BOIPOCHI,

«Xopomo» OJIHAKO OTBET XOTs Obl Ha OJMH U3 HUX HE HOCUT Pa3BEpHYTOTO U

MCYEPIBIBAIOIIETO XapaKTepa.

«Y IOBJIIETBOPUTEITBHO»

OO0yuarmuiicss B 1EJIOM PaCKpPhIBAET TEOPETHUYECKHE BOMPOCHI U
JOMYCKaeT  psAJ ~ HETOYHOCTeW,  (parMEeHTapHO  PACKPHIBAET
COJICp)KaHWE TEOPETHYECKMX BOMPOCOB WM WX  PaCKpbIBAcT
COJIepIKaTENbHO, HO JOIMYCKasl 3HAYUTENbHbIE HETOUHOCTH.

((Hey,[[OBJ'ICTBOpI/ITeJ'IbHO»

OOyuaromuiicss He 3HaeT OTBETOB Ha MOCTABJICHHBIC TEOPETHUECCKUE
BOMPOCHL.

8.2.2. Tembl 1u1s 10KI1a10B (pedepaToB)

1. AncopOeHThl 1 HOHHBbIE OOMEHHUKH B MIPOLIECCAX OUUCTKU MPUPOTHBIX U CTOYHBIX

w
o
=

O©COoONO O WN

. OCHOBBI KPUCTAJNIOXUMHUYECKOTO JU3aiHA.

. CBEpXKHCIIOTHI U CBEPXOCHOBAHUS.

. KoopaunannoHHbIE cOEMHEHNS] B COBPEMEHHOW AHAIIMTUYECKOM ITPAKTHUKE.
. KoopannannoHHble cOeIMHEHNS B 5KUBBIX OpraHU3Max.

. Heoprannueckue 6uomaTepuarbl.

. Hanomarepuansl Ha OCHOBE yriepoaa.

. X¥MUs B HHTEpECaxX YCTOMYMBOIO PAa3BUTHSI, WIIHA «3EJICHAS» XUMHUS.

. IOHHBIE KUJIKOCTH — HOBBIN KJIACC KOJIOTUYECKH YUCTBIX PACTBOPUTEIIEH.
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10. ®ynnepeHsl: METOIbI MOTYUYEHUSI, OUUCTKA, CPEpbl IPUMEHEHUS.

11. YrnepoaHbie HAHOTPYOKHU: MOJTy4YE€HHE U CBOWCTBA.

12. BO3MOXHOCTH ¥ MIEPCHIEKTUBBI KOMITBIOTEPHON XUMUH.

13. 30mb-reap METOABI MOTYYCHHUS] HEOPTaHUIECKIX HAHOMATEPHAJIOB.

14. T'ubpuHbIe MaTEpUAIBI K KOMIIO3UTHI HA OCHOBE HEOPTAHUYECKUX COETHMHEHUI.
15. CoeannHenust BHEAPEHUS B rpauT: mosyuyeHre, CBOWCTBA, IPUMEHEHUE.

16. I'padiexc — maTepuan Ha OCHOBE UCIEPCHOTO rpaduTa: TEXHOJIOTHUS, CBONCTBA,

IMPUMCHCHHUC.

17. YraepoaHbie BOJOKHA — XUMUYECKUE TPUHIUIIBI TOTYUYEHUS, TPUMEHEHHE.
18. CunTeTnyecKkre U HaHOAJIMAa3bl: MOJyYeHUe, CBOMCTBA, Chephbl MPUMEHEHUS.
19. Xumust noJIMMEpHBIX MTPOBOJIHUKOB U IUAJIEKTPUKOB.

20. IlpumeHeHnEe HEANEKTPOIUTOB B TEXHHKE.

21. Xumuueckuit OKCIICPUMCHT KaK MCTOJ HAYYHOI'O IIO3HAHUAI.

22. KOMOBIOTEPHOE MOJICIIMPOBAHUE KAK YACTh XUMUYECKOTO KCIIEPUMEHTA.

IxaJjia oneHUBaAHUSA

[IIxana orieHnBaHUs

Kpurepuu oneHuBanus

«OTInyHO»

OOyuaromuiicss TIyOOKO U COJEpPXKATEIbHO PpacKphIBa€T TEMY
JIOKJIala, HE JOMyCTHB OWMOOK. OTBET HOCUT pa3BEpHYThIM U
MCUYEPIBIBAKOIIMN XapaKTeD.

«Xopouo»

OOyyaronuiicst B IEJIOM PAaCcKpbIBAaeT TEMY TOKJIaaa, OAHAKO OTBET
XOTs1 ObI HA OJIUH M3 HUX HE HOCUT PA3BEPHYTOTO U MCUEPITBIBAIOIIIETO
Xapakrepa.

«Y IOBJIIETBOPUTEITBHO»

OOyuaromuiicst B LIE€JI0OM PACKPBIBAET TEMY JIOKJa/la U JIOMYyCKaeT
psAl HETOYHOCTEW, (parMeHTapHO  pPACKphIBaeT  COJEpiKaHue
TEOPETUYECKUX BOIPOCOB HWJIM UX PACKPBIBAET COJAEPKATEIBHO, HO
JIOIIYCKasl 3HAYUTEIIbHBIE HETOUHOCTH.

«HeynoBieTBOpUTEIBEHON

OOyuaromuiicsi He BJIa/IeeT BRIOPAaHHOM TeMOM

8.2.3. OueHoYHbIE CPEACTBA OCTATOYHBIX 3HAHMII (TECT)

1. MakcuManbHOE YHMCIIO HECTIAPEHHBIX 3JIEKTPOHOB Ha p-OpOUTAJISIX COCTABIISIET. ..

a)7; 6)3; B)4; 1)6.

2. DIEeKTpOHHAas KOH(UTypalysi OCHOBHOTO COCTOSIHUS BaJIE€HTHOIO SHEPTeTHUECKOTO

yposus 3d°4s® cooTBeTcTBYET HOHY...

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

3. Yucao HENTPOHOB COBIMAAAET C YUCIOM IPOTOHOB B sIpE aTOMa U30TOIA. ..

a) 126C; 6) 199F; B) 3115P; F) 2311Na.

4. DnemMeHT, 00pa3yromuii KUCIoTy ¢ XuMuueckon gopmynoit HyD03, HaxoguTcs B

maBHOU noarpynne  rpynnsl [ICO.

a)lV; 6)VI; B)V; 1) VII.

5. B psaay H,Si03 — H3PO4 — H,SO,4 cuna kucior ...

a) yobiBaeT; 0) M3MEHSETCS MEPUOIMIECKH; B) BO3PACTAET, T) HE U3MEHSETCH.

6. st mpOCTHIX BEIIECTB XapaKTEPHBI CIEAYIOMINE THIIBI XUMUUYECKOU CBS3H. ..
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a) MOHHAsg U MeTajulMyeckasi; ©) KOBaJEHTHAsl HEMOJSpHAas U METAJUIMYecKas; B)
KOBAJICHTHAS HETIOJSIPHAS ¥ HOHHAS, T) KOBAJCHTHAs MOJISIPHAS U METaJUTMUCCKasl.

7. B y3max KpUCTa/LTMYECKOM PEIIeTKH HUTPaTa HATPUS HAXOMSTC ...

a) atombl Na, N u O; 6) moust Na* u NO3; B) atombr Na u monekynst NOz; )
mostekyiisl NaNOs.

8. KucinotHeIMU SIBISIFOTCSI THAPOKCHUJIBL. ..

a) cepsl (VI); 0) omosa (1V); B) skenesa (I11); ) xamus (1).

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

a) optodocdopHas; 0) XJIOPOBOJOPOIHAS, B) CEpHAS; T) CEPHUCTAI.

10. JInsa HaxoxxaeHus ASCaog peakuun 2C2H2(r) + 502(F) = 4C02(F) + 2H20(>K) ClIEayeT
BOCIOJIB30BaThCs (HOPMYION ...

a) AS%gg = AS% (COxyqy) + AS% (H2Opx) - AS®% (CoHa) - AS% (Oom);

0) AS®98 = 4S°% (COyr)) + 2S°% (H2O¢x) - 25% (CoHagr) - 5S% (Oamy);

B) AS©®95 = 45% (COQ(F)) + 2S5% (HzO(m)) - 25% (Csz(r));

T) AS®9s = 4AS% (COyr)) + 2AS% (H2Opx) - 2AS% (CoHa) -

11. s momyuenust 1132 x/x tera mo peakuu 2NOgy + Oyry <> 2NOyr (AH=-
566 x/[»/Monb) HEOOXOAUMO 3aTpaTUTh  JUTPa(OB) KUCIOPOA.

a)5,6; 0)11,2; B)44,8; 1)224.

12. TemmnepatypHbiii KOAQOUIIMEHT CKOPOCTH PEAKIIUU XUMUYECKOM peakIuu paBeH
2. ITpu oxnaxnennu cucrtemsl oT 100 no 80 °C ckopocThk peakuuu

a) yMeHbIaeTcs B 4 paza; 0) yBenmnuuBaercsa B 2 pas3a; B) yBEJIMYMBAETCS B 4 pasa;
') HE U3MEHSIETCA.

13. VcnoBueM TpOTEKaHHWS TPSIMOW pEaKIMU TPH TIOCTOSHHBIX JABJICHUU U
TEMITepaType SIBISICTC ...

a) AG<0; 06)AG=0; B)AG>0; 1)AS<O.

14. CornacHo ypaBHEHUIO TOMOT€HHOM XuMuuecko peakiuu 2HJq) < Hagy + o,
AH®<0, nyist cMetieHrs paBHOBECHSI B CTOPOHY IIPOAYKTOB PEAKIIMH HEOOXOAMMO ...
a) CHH3UTh TeMmIieparypy; ©O) J00aBUTh Karaaus3arop; B) J00aBUTH BOJAOPOI; T)
YBEJIUYHUTH TEMIIEPATYPY.

15. CnaObIMU AIIEKTPOIIUTAMM SIBISIFOTCS ...

a) H,SO3; 6) CsOH; B) H,SOy; 1) CrCls.

16. HawuOonpbinee 4YMCIO HMOHOB oOOpa3zyeTcs MNpH AUcCCOolMaluud 1 MOJab CouH,
uMeronien hopmyimy ...

a) (NH;)3PO4; 0)Na,COs; B)Fey(SO4)s; r1)Ca(HCO3),.

17. Ecim ocMoTuueckoe aaBlieHue pactBopa 4,6 r He snexrponuta B 400 cm® Bombl
npu temneparype 25°C cocrasiser 619 klla, To MonsipHass macca pacTBOPEHHOTO
BEIIECTBA paBHA r/monb. (OTBET ykazarh C TOYHOCTBIO JI0 1IEJI0ro yucia, R=
8,31 JIxx/monb-K).

a)40; 0)56; B)25; r)46.
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18. VYpaBuenue n = CRT, xapakrepusymoliee 3aBUCUMOCTh OCMOTHYECKOTO JaBICHUS
OT KOHIICHTPAIIMH PACTBOPA HEIEKTPOJIUTA U TEMIIEPATYPhl, HA3bIBACTCS 3aKOHOM ...
a) Baat-Todda; 0) Menneneesa-Knaiinepona; B) boiins —Mapuorra; 1) Jlebas-
XIOKKEJI.

19. VpaBHeHuUe peakiyuu, MPaKTHUYECKH OCYIIECTBUMOW B BOJHOM PacTBOpE, UMEET
BU/T

a) CuSO4 + 2KOH = K;S04 + Cu(OH);

6) NaNO3 + HCI = NaCl + HNO;

B) Ba(NOs3), + 2NaOH = 2NaNO; + Ba(OH):

r) Fex(S04)3 + 6HNO; = 2Fe(NO3)3 + 3H,SO4,

20. PactBop ruapokcuaa autus umeeT pH=12. Konuentparus ocHoOBaHHS B pacTBOpE
npu 100 % nuccounanuu paBHa MOJIB/JI.

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

21. Jlns wupeanbHbIX pa30aBICHHBIX PACTBOPOB BEJIWYMHA KOHIICHTPAIMH B
ypaBHeHun pH=— IgCH" BeIpakaercs B ...

a) %; ©0) MOIIB/JI, B) MOJBL/MII;, T) I'/IL

22. B BogHOM pacTBOpE THIPOIN3Y HE TOABEPraeTCs COMb ....

a) NaN03; 6) KzSiOg; B) A|C|3; F) N&NOz.

23. Kakoe coenunenue nomydaercs npu ruaponusze NazPO, mo nepBoii cryneHu:

a) H3PO4; 6) NaH2P04; B) NaOHPO4; F) Na,HPOQO..

24. B pactBope cepHoil KucIOTBl oObemMoM 0,5 nm m kxoHmeHtparumend 0,1 momb/n
COJIEPKUTCSI T pacTBOPEHHOTO BEIIECTBA.

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

25. Jlna mpuroroienuss S00 r pactBopa ¢ maccoBo goiei cymbdara kamms 10%
HaBECKY COJIM HEOOXOJMMO PACTBOPUTh B T BOJBI.

a) 400; 0) 50; B)475; 1)450.

26. Jlnsa mpurotoBieHuss 520 © ¢ MOJSIBHON KOHIIEHTpaluer 1 MoJb/Kr pacTBopa
NaOH tpelyeTcss T pacTBOPEHHOTO BEIIECTBA.

a) 60; 0)40; B) 80; 1) 20.

27. BemiecTBo, Ha MOBEPXHOCTH KOTOPOTO IMPOHMCXOAUT M3MEHECHHE KOHIICHTPAITUU
JPYTOTO BEIIECTBA HA3BIBACTCA .. ..

a) SJEKTPOIUTOM; O) aZcOpOEHTOM; B) aJACOPOEPOM; T) IMYJIBIATOPOM.

28. Kakags W3  TPHUBEACHHBIX  pEAKIMH  SIBISCTCA  OKHUCIUTEIBHOIO-
BOCCTAHOBUTEIBHO?

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

6) CaCO; + 2HCI = CaCl; + H,0 + COy;

B) 2Ca + O, = 2Ca0;

r) CaO + CO, = CaCOg;

n) CaO + SOz = CaSOs.
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29. Kakoe W3  yKa3aHHBIX COCJUHCHHWHA  MPOSBIAECT  OKUCIHUTEIHHO-
BOCCTaHOBUTEIHHYIO TBOMCTBEHHOCTH 3a CUET aTOMOB yryiepoaa?

a) CO; 6) CHg; B) H,CO3; 1) COy; m) CaCoOs.

30. B xakoM u3 mpoIeccoB MPOUCXOIUT BOCCTAHOBJICHHE?

a) HNOz - HNO3; 6) N204 - NOZ; B) NO — N20;

F) NH3 — Npy; I[) NzO — HNO.,.

31. VxkaxwuTte nporecc OKUCICHUS

a) HzSO3 — S;

0) S — HjS;

B) SOZ — HzSO4;

F) 803 — H2804;

I[) HzSO3 — SOZ

32. CoctaBbTe ypaBHEHUE OKHUCIUTEIHHO-BOCCTAHOBUTEIBLHON PEAKIIUU METOJAO0M
anekrporHoro 6amanca: HCI + KMnO4 — Cl, + MnCl; + KCI + H,0O

U yKaxkuTe crexuomerpuueckuit koapdumment HO.

a)6; 0)10; B)&; r)4; n) 12.

33. Tlpu paboTe KaKoro raJpBaHMYECKOTO AJIEMEHTA POTEKAIOT MPOIIECCHI:
Cd®—-2e =Cd?*, 2H*+2e =H,?

a) Cd | CdSO, || CuSO4 | Cu;

6) Mg | H,SO4 | Cd;

B) Cd | HzSO4 | Cu;

r) Mg | MgSO4 || CdCl, | Cd;

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

34. Kakoii MeTat Helb3sl MOTYYHUTh SIEKTPOIM30M BOAHOTO PacTBOpa coyn?

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

35. [Ipu ayekTponmM3e BOJHOTO pPACTBOpPA COJIM HA DJIEKTPOAAX BBIIACISIIOTCS
BOJIOPOJT ¥ KUCIIOpOo. PacTBOp Kakoil coiu MOIBEPraeTCs AIEKTPOTIU3Y?

a) NaCl; 6) CaBr;; B) NaClOy4; r) CuSOg4; a) CuCl,.

36. Kakoii u3 mepeuyuciaeHHBIX HIDKE METAJZIOB MOXXET OBITh HMCIIOJNB30BaH B
Ka4yeCcTBE KaTOJHOTO MOKPHITHS Ha METHOM H3JICITHH?

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

37. Kakas yactuna oOpa3zyeTcsi Ha KaTOJIHbIX YYacTKax MpH KOHTAKTHON KOppO3uu
Pb u Ag B xucnoii cpene?

a) Pb?*; 6) OH"; B) Ag*; 1) H*; n) Ha.

38. YkaxxuTe mpoayKT KOPPO3UH OITMHKOBAHHOTO JKeJie3a B CPE/IC COMSTHOM KUCITOTHI.
a) Fe(OH),; 0) ZnClp; B) FeCls; 1) Cly; ) FeCl..

39. Vxkaxwute npoaykt peakuu Cu + H,SO4 paz6. —

a) CuSO4; 6) CuS; B)peakmus He unet; T)Hz; 1) SOs.
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40. B

pacnojiararoTcsa

a) 0 YMEHBIIECHUIO 3JIEKTPOTHOTO MOTEHIINAIIA;

0) 10 YBEJIMYEHUIO BOCCTAHOBHUTEIILHBIX CBOWCTB;

B) 10 YMCHBIICHHUIO OKHCJINTCIIbHBIX CBOﬁCTB;

F) 10 YMCHBIICHUIO BOCCTAHOBUTCIIbHBIX CBOﬁCTB;

1) TI0 YBEJIMYEHUIO aTOMHOMN MacCCHlI.

K04 K Tectam:

AIEKTPOXUMHUYECKOM DSy HaIpsOKEHUM — clieBa

HarpaBO  MCETaJLIbI

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

IlIkaJia oeHUBAaHMS Pe3yJIbTATOB TECTHPOBAHMS

% BepHBIX pelIeHni (OTBETOB)

[IIxana orteHnBaHus

85-100 OTIINYHO

70 - 84 XOpOIIO

50- 69 YIIOBIIETBOPUTEIHHO
0-49 HEYJIOBJIETBOPUTEILHO

8.2.4 UnauBuayajbHble 3a1aHuA (3a1aHUA HA

CaMOCTOSITeJILHYIO padoTy)

[Ipumep 3anmanuii npuBeneH Hrke. [lomHBIM COOPHUK MaTepHUaOB MPECTABIISCT

OTACJIBbHOC U3AaHHC.

Nel

PaccuuTaiiTe: a) MaccoByr J0JIF0 PACTBOPEHHOTO BEIIECTBA; 0) MOJSPHYIO

KOHIICHTPAITUIO;

B) MOJIAPHYIO KOHIICHTPAIIMIO JKBUBAJICHTA;

r) tutp. llo

IMOJIYYCHHBIM JOAaHHBIM IIPOBCIUTC XUMHYECKUHI 9KCIICPUMCHT: IIOJIYUUTEC pPacCTBOpP
HY)I(HOﬁ KOHHOCHTpAIMKM MW IIPOBEPHTC KOHLOCHTPAOHWIO PpacCTBOpPa XHUMHYCCKHMH
MCTOJaMHU ITIPHU IIOMOIIH apCOMETpa UJIHU TUTPOBAHUS.
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Bapuant PacTrBopeHHOe BelecTBo O0bem
BOAbI, MJI
(¢popmyiaa macca, r
1 H3PO4 18 282
No2

Jlsi mpUBENEHHBIX B TaOJHWIlE DJIEMEHTOB: a) M300pasute rpadudecku (C
MTOMOIIBI0 KBAHTOBBIX SYEEK) DJICKTPOHHYIO CTPYKTYPY aTOMOB B HOPMAaJbHOM H
BO30Y)KJICHHOM COCTOSIHUM;, 0) COCTaBbTE JIEKTPOHHBIE (DOPMYJIIBI ISl HOPMAIBHOTO
1 BO30YKJICHHOTO COCTOSHUS, B) 3alUIIUTE HA0Op KBAHTOBBIX YMCEI JIJIST BAJICHTHBIX
AJIEKTPOHOB (B HOPMAjabHOM U BO30YXKJICHHOM COCTOSHUH); T) C IOMOIIBIO
AIIEKTPOHHON (POPMYJIBI OMUIIMTE MECTOMOJIOKEHHE JJIEMEHTa B IMEPUOANYECKOM
cucteMe (TIepuoj, TpyMma, MOATPyNNa) U MPEACKAKUTE TJIaBHbIE XUMUYECKUE
CBOMCTBa (METAJZT WM HEMETAJJI, CTEICHU OKHUCICHUS, (POpPMYyNbBI M XapakTep
OKCHJIOB Y TUJIPOKCHJIOB).

Bapuant JJIeMeHT
I 1
1 Na P
Ne3

Onpenenute XapakTep XMMHUYECKOUN CBSI3M MEXIY aTOMaMU B MOJIEKYJaX, TUII
ruopuau3anuu  opouTased IEHTPAIbHOIO aTroMa, HaJludyhe G- U T-CBA3EH.
N300pa3ute cxemy MEpeKpbIBaHMs OpOUTAC W MPOCTPAHCTBEHHYIO CTPYKTYPY
MOJIEKYIL.

Bapuant MouJaexyaa

|

‘ | 1

1 ACl CLO

Ne4
Ha ocHOoBaHMM CTaHIApPTHBIX SHTAJIBIHN 00pa3zoBaHus AHCt29g M aOCOTIOTHBIX

SHTPONUN S 208 BEIIECTB oOmpenenuTe: a) TemioBorl sddext AH°, m3MeHEHHE
sHTpornuu AS® u n3meHeHnre cBoooiHoM Hepruu [ md6ca AG® XxuMH4ecKoi peakium,
CHEJIAiTe BBIBOJ, O TEPMOJUHAMUYECKON BEPOSTHOCTH MPOTEKAHUS PEAKIIUH TPH
CTaHJAPTHBIX YCIOBUSX; 0) TeMIeparypy, HNpH KOTOPOM CHCTeMa HaxXOJIMUTCS B
COCTOSIHUM XumHu4eckoro paBHoBecusi (AG=0). PacueTsl MpoBeCTH MO ypaBHEHUSM
peakIuii, IpUBEICHHBIM B TAOJIHIIE.

Bapuant YpaBHeHHe peakunu

1 CO + H20(:=CO, + H,
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Ne5
Beruucnure: KOHCTaHTY paBHOBECHS OOpaTMMOW pEakIMHM, HWCXOIHBIE |
PaBHOBECHBIE KOHIICHTPAIIMU KOMIIOHEHTOB B CHCTEMaX (BEIMYMHBI, KOTOPHIC HYKHO
BBIYHCIIUTH, 0003HAYCHBI B TaOJIHUIIE Uepe3 X).

Bapuanr YpaBHeHHe peakuuu Kp PaBHoOBecHBIC Hcxonnbie
KOHLCHTPALUH, KOHLCHTPALUH,
MOJIb/J MOJIBb/J
SO,] = 0,04
[ 2]_ c(SO2) =x1
1 250, + 0, <> 2505 X [0,] = 0,06 202 = X
[SOs] = 0,02 2/ =
Neb6
Onpenenme CTCIICHb JUCCOLHMAIHNK (O, KOHCTAHTY JHCCOIUAIIHNH K)mcc,

KOHIIEHTpaLuIo HoHOB Bojopoxa [H*] u ruppokcup-uonos [OH | (BenuuuHsl,
KOTOPBIE HY>KHO OMPEIeIUTh, 0003HaUeHHI Yepe3 x (p=11/mxn)).

Konuenrpauus + [OH "],
Bapuanr ~ Bemecrso pacTBopa a Konce [H'), Moo/ | i
1,7 -
1 CH;COOH 0,5M x 10 x -

Ne7
Hanumwmre ypaBHEHHs peakuui TUAPOJIW3a B MOJIEKYJSIPHOM M HOHHO-
MouiekyJisipHoit popme. Paccuuraiite pH u KOHIIEHTpalUiO MUCXOMHON COMU (Cucx) C
y4eTOM THAPOJIM3a TI0 MEPBON CTYNEHH (BETUYMHBI, KOTOPhIE HY>KHO OIPEICIHTD,
0003HAYEHBI Yepe3 X).
Bapuant

YpaBHeHHe peaKkuuu pH Clicx, MOIIB/JT

K,CO3; + H,O — 11 X
1 MnCl, + H,O — - -
AICIl; + Na,COs+ H,O — - -

Ne8
Omnpenenure MOJEKYJISIPHYIO MacCy HERIEKTPOJIUTA, MAcCy PACTBOPEHHOIO
BEILIECTBA M PACTBOPUTENS,, TEMIIEPATypbl KPUCTAJUIM3ALUMKA U KUIIEHUS PAaCTBOPOB
(BETMYMHBI, KOTOPBIC HY)KHO ONPEACTUTh 0003HAUCHBI Yepe3 X).

MouJexkyast
¥ Macca Macca
PacrBope pHas tp Tp Ticun Lo
Bapu PacrBopn BellleC | pacTBOpHU
HHOE macca M pPacTBOpPH | PacTBO | PacTBOPHU | pacTBo
aHT TeJab TBa Tenas Mz, o o o o
BelIeCTBO BellleCTBA, M r v Teus, °C pa, °C Tes, °C pa, °C
/MOJIb ’
OeH30
1 ? X 0,512 100 55 5,29 - -
Ne9
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Paccuuraiite 0O0IIyI0 >KECTKOCTh BOJBI (MOJIB/JT), COAEpKAllel yKa3aHHBIE
comd. CraHuUpyHTe SKCHEPUMEHT 110 YCTAaHOBJICHHWIO JKECTKOCTH BOABI M €€
YMSTYCHHS peareHTHBIM METOJIOM M METOJIOM KaTHOHUPOBAHMSI.

Bapuanr Coummn Macchl pacTBOPeHHBIX coJIei O0BbeM BOABI

1 Ca(HCC)s)z, Mg(HC03)2, CaCl,

16,20; 2,92; 11,10 mr 0,151

NelO
MeTooM HOHHO-3JIEKTPOHHOTO OajlaHCa COCTAaBbTE€ YPABHEHHE U YKAXKHUTE
OKHCIIUTENIb U BOCCTaHOBUTEND B aHHOW OBP. Onpenenure, B KaKkoM HaIlpaBJICHUH
MOMAET mpouecc Mpu 33JaHHBIX B Tabnuue 3HaueHusXx pH U MossipHBIX
KOHLICHTPALUAX BELIECTB.

Konuenrpauus Bemecrs,
MOJIB/J1

KMnO, - 0,001
FeSO4 — 10°
MnSO,-0,1
Fez(SO4)3 — 0,005

Bapuant Ipouecc pH

1 KMnQO, + FeSO4 + H,SO, — 5

Nell
HamummiTe cXxempl KaTOAHOTO W aHOJHOTO TIPOIECCOB TIPH DJICKTPOJIN3E
pacTBOpa COJM C MHEPTHBIMU JJIeKTpoaamMu. PaccumTaiite Maccy (st raza — o0bemM
MIPH H.Y.) BBIJICTSIONMIETOCS Ha KaTO/Ie BEIISCTBA MPH 33JaHHBIX YCIIOBUSX.

Bapu- Coap Cuna Bpemst
aHT TOKa, A
1 N8.2804 6 1,5 q
Nel?2

CocTaBpTe CXeMy TajJbBaHUYECKOrO »JJEMEHTa W3 JBYX IOJYdJIEMEHTOB,
HaNMIIUNTE ypaBHEHHE TOKooOpa3zyromieil peakuuu, paccunrtaiire C u u3MeHenue
cBoOoHOM 3Heprun ' m66ca AG 111 COCTABIIGHHOTO TaJIbBAHHYECKOTO DJICMEHTA.

Bapuanrt KoHueHnTpanus KaTHOHOB
M0JIY3JIEMEHTOB, MOJIb/JI
1epBoOro BTOPOI0
1 Zn | Zn?* Ag/Ag*
0,01 0,02
Nel3

JIBa MeTasu1a HaXOASTCS B KOHTAKTe Apyr ¢ ApyroM. Kakoif u3 metamioB Oyaer
KOPpOAUPOBATh MpU MONATAHUU UX B AJIEKTPOJUTUUYECKH MPOBOIAILYIO Cpeay?
CocrtaBbTe cXeMy KOPPO3MOHHOIO rajIbBAHUYECKOTO 3JIEMEHTA U YPABHEHUS PEAKIIUU
AHOJHOTO OKUCJICHHS U KaTOJHOT'O BOCCTAHOBJICHUSI.
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Bapuant | KonTakTnpyromue Cpena
MeTaJLJIbI 3JIEKTPOJIMTA
1 Fe, Ag Bnaxnerii
BO3IYX

[Ixkajga oneHuBaHUA

[IIxana onieHnBaHus

Kputepuu oneHnBaHus

«OTIUYHOY» BBIMIOJTHEHBI BCE 33[aHUsI KOHTPOJIbHOW paboThl; paboTa BBIMOJIHEHA B
CpOK, odOopMIICHHE, CTPYKTYpa U CTHJIb padOThI 00pa3IoBEIe; paboTa
BBIIIOJIHEHA  CAMOCTOSITEIHO,  MPHUCYTCTBYIOT  COOCTBEHHBIC
000011IeHN, 3aKJIIOUYEHUS U BEIBOJBL.

«Xopomo» TEOpeTUYeCKast YacTh M PACYEThl KOHTPOJIHHON pabOTHI BHITIOIHEHBI C

HE3HAYUTENbHBIMH 3aMEYaHHUSIMH;, pa0oTa BBIIOJIHEHA B CpPOK, B
odopMIIEHUH, CTPYKTYype W CTUJIE TPOEKTa HET TPYObIX OMIMOOK;
paboTa BBIMOJIHEHA CAMOCTOATEIbHO, MPUCYTCTBYIOT COOCTBEHHBIC
0000111eHus, 3aKIIIOUEHUSI U BBIBOJBI; MPaBUIbHBIE OTBETHl Ha BCE
BOIPOCHI C IOMOIIBIO MPENOJIABATEINS TP 3AIIMUTE PAOOTHI.

«Y 1OBIETBOPUTEIILHO»

BBITTOJIHEHHBIE 3a/IaHHsI KOHTPOJIBHON pabOThl UMEIOT 3HAYMTEIbHbIC
3ameyaHus; paboTa BBIIOJHEHA C HapymieHueM rpaduka, B
oopmiieHnH, CTPyKType M CTWiIE paboThl €CTh HEIOCTaTKH; padoTa
BBIIIOJTHEHA ~ CaMOCTOSITENBHO,  IMPHUCYTCTBYIOT ~ COOCTBEHHBIC
0000111eHNS; OTBETHI HE HA BCE BOIIPOCHI NPU 3alIUTE paboThl

«HGYI[OBJ'ICTBOpI/ITCHBHO»

3aJaHus B KOHTPOJIBHOW pabOTe BBIMOJHEHBI HE TOJHOCTHIO WIIH
HCIMIPAaBUJIbHO; OTCYTCTBYIOT WJIM CACJIaHbl HCIIPABUJIbHBIC BBIBOABI U
0000menus; odhopmieHrne pabOThl HE COOTBETCTBYET TPEOOBaHUSM;
HET OTBETOB Ha BOIIPOCHI MIPH 3aIIUTE PAOOTHI.

8.2.5. Tembl 11l CaMOCTOSITEILHOM PadOThI CTY/IEHTOB

TeMbI 1)1 CAMOCTOATEJILHON PA0OTHI:

1. DneKTpOHHOE CTPOCHHUE aTOMA U CUCTEMATUKA XUMUYECKUX AJIEMEHTOB.

2. KBantoBomexanudeckast mojeisb aroma. [Ipunmun [aynu u npasuno XyHna.

3. CTpoeHne MHOTO3JIEKTPOHHBIX ATOMOB.

4. Xumuueckasi cBsi3b. OCHOBHBIE THUIBI U XapaKTEPUCTUKHU CBsA3U. KoBajieHTHas u

HOHHAas CBiA3HU.

5. I'mGpuaunzanus, BUbl, TEOMETPUSI MOJICKYI.
6. KoMIUIEKCHBIE COETUHEHMS.

7. OCHOBHBIE BUJIBI

B3aUMOJICUCTBUSL MOJIeKYJl. CHIIBI  MEXKMOJIEKYJISIPHOTO

B3auMojieicTBUs. BomopoaHas cBs3b. JJOHOpPHO-aKIENTOPHOE B3aMMOJICHMCTBUE

MOJICKYJI.

8. KommiekcHbie coeauHeHHs. KoMIUIEKCH, KOMILIEKCOOOPA30BaTENIH, JIMIAHJIbI,
3apsl U KOOPJAMHAIIMOHHOE YUCIIO KOMILIEKCOB.

9. XuMmus BelIeCTBA B

KOHACHCUPOBAHHOM COCTOAHHU. XHUMHYECKOE CTPOCHUC

TBepAO0ro Tena. AMop(pHOe COCTOSIHHE BEIEeCTBa.
10. Kpucramnsl. Kpucraminueckue pemetki. XuMUUecKasi CBA3b B TBEPABIX Teax.
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11. Meramnueckas CBsA3b U METAJUIBL.
12. Xumudeckas CBS3b B IOJYIIPOBOJHUKAX U TUDJICKTPHUKAX.
13. XuMHUYecKOoe paBHOBECHE B TIE€TEPOrCHHBIX cHcTeMaX. Pa30Boe paBHOBECHE.

[TpaBumno das.
14.  TloBepXHOCTHBIE

sapiaeHus.  CopOums.  AncopOIMOHHOE  paBHOBECHE.

I'eTeporeHHbie TUCTIEPCHBIE CUCTEMBI.

15. AccommupoBaHHbIE U HEACCOIMUPOBAHHBIE 3JIEKTPOJUTHI. CBOWCTBA PacTBOPOB
ACCOIIMUPOBAHHBIX JIEKTPOJIUTOB. AKTUBHOCTb.

16. OcoOeHHOCTH BOJIbI KaK PACTBOPUTEIIA. DIESKTPOIUTHYECKAS TUCCOLUALINAS BOIBI
17. CrangapTHBIN BOJAOPOIHBIN 3JIEKTPO U BOJOPOAHAS IIIKaIa MOTEHIIMAJIOB.

18. IloTeHuMaibl METaUIMYECKUX, Ta30BbIX U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX

QJICKTPOOOB.

19. MoHceneKkTUBHBIE JIEKTPOIBI U CEHCOPBI. MeMOpaHbl 1 MEMOPaHHBIN OTEHITHAT
20. Koppo3us moj AeicTBHEM OJIYKIAIOIIHNX TOKOB.
21. Metoapl 3amuThl OT KOPPO3WH: JICTUPOBAHHE, SJICKTPOXMMHUYCCKas 3alluTa,

3allIUTHBIC ITIOKPBITHA.

22. VI3MeHeHrne CBOMCTB KOPPO3NOHHOU cpeabl. THTHOUTOPHI KOPPO3HUH
23. DACKTPOSIN3 C HEPACTBOPUMBIMH U PACTBOPUMBIMH aHOJAMHU
24. DIEeKTPOXUMHUUECKHE YPHEPTOyCTAaHOBKH. DJIEKTPOXUMHUYECKHUE TTpeoOpa3oBaTey,

KOHJICHCATOPHI.

25. DnekTpoxuMuyueckas 00paboTka METAIIOB. DIEKTPOXUMUYECKHUE MTOKPHITHS.

26. OpraHuyeckue TMOJUMEPHbIE MaTepHayibl. MeTOo/bl MOJyYeHUs TOJIUMEPOB,
MOJIMMEPHU3AIIHSL, TIOTUKOHACHCAITHS.

27. CtpoeHue u cBOMCTBA MoMuMepoB. [[pumenenne noimMepos.

28. ®a3oBbie paBHOBecHsl. [[uarpaMma cOCTOSTHUS BOJIBI.

29. llennbie peakiun. DOTOXUMUYECKHUE PEAKITHH

30. Kommonmasie cuctemsl. JlucniepcHOCTh U IUCTIEpCHBIE cucTeMbl. Kimaccudukanms

AUCIICPCHBIX CUCTEM.

Ixana omeHNBaHUA

[IIkana orieHUBaHUS

Kputepuu oneHuBaHus

«OTIYHO» OOyuaromuiicss TJIyOOKO M COJIEP)KaTENIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHOM paboThl, HE OOMYCTHB OIIMOOK. OTBET HOCUT
Pa3BEPHYTHIN M HCUEPIBIBAIOIIUN XapaKTep.

«Xopomo» OOyyaromuiicss B I1EJIOM pacKpbhlBa€T TEMY CaMOCTOSITEIbHOM
paboThl, OAHAKO OTBET XOTS Obl Ha OAWH M3 HHUX HE HOCHUT
pPa3BEpHYTOr0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y 1OBIETBOPUTEIIBHO» OOyyaromuiicss B 1EJIOM pacKpbhlBa€T TEMY CaMOCTOSITEIbHOM

pa6OTLI n A0IIyCKaceT paa HCTO‘{HOCTCI\/'I, (bpar MCHTApPHO
PaCKpbIBA€T COACPIKAHUC TCOPCTUYCCKUX BOINPOCOB MUK HUX
PacCKpbIBaCcT COACPIKATCIIbHO, HO A0IMyCKas 3HAYUTCIIBHBIC
HCTOYHOCTH.

«HeynoBneTBOpUTEILHO»

OOyuarouiics He BiaJeeT BHIOPAHHOH TEMOM CaMOCTOSITEIbHOMN

27




paboThI

8.2.6. NuauBuayajibHble 3aJaHMs  AJIA  BbINOJHEHHSI PacyeTHo-
rpagpuyeckoi padoTbl, KypcoBoil padoThl (IIPOEKTA)

PT'P, KP u KII o aucriuninne « XuMmus» padodeit mporpaMMoi U y4eOHbIM
IJIAHOM HE MIPEAYCMOTPEHBI.

8.2.7. TemaTuka 1e10Boii UTPbI

1. [IpoGnemuass cutyarnusi «lloaroroBka »snekTponuTa [JIsi CBUHIIOBO-
KHUCIIOTHOTO aKKymyJsaTopa». HeoO0XoIuMo MpUTrOTOBUTH PACTBOP CEPHOM KHUCIIOTHI
3aJlaHHOM  KOHIIeHTpauuu (10  3aJlaHdi0  TpernojaBareisi) u3  Oosee
KOHIICHTPHUPOBAHHOTO pacTBopa. JlJisi 3TOr0 HYKHO BBINOJHUTH COOTBETCTBYIOIIHE
pacyeThl, MPUTrOTOBUTH PACTBOP, MOJIB3YSCh XMMUYECKOW MOCYIOW U pEarceHTamu B
COOTBETCTBHHM C MPABUJIAMU, IPOBEPUTH PE3YJIHTAT METOJIOM APEOMETPUU, TIPUMEHSIS
CIIPAaBOYHYIO JIUTEPATYPY.

2. IIpo6nemuas cutyanus «Codepu XUT: monmydeHue 3J1eKTpUUeCKOl SHEPTUH
IIPY T[OMOIIM XMMHUYECKOTO MCTOYHMKA TOKa». W3 mNpemiokKeHHbIX CPEeacTB
(xuMHUeckasi Tocyjia, peareHThl) codopaTh paboTaloMUN TalbBAHUYECKUN AJIEMEHT,
onpenenuth ero IJ[C, paccuurath Teoperndeckoe 3HadueHue IJ[C, momb3ysich
CIIPaBOYHOM JIMTEPATYPOU, COCTABUTH CXEMY r'aJIbBAHUYECKOT'O AJIEMEHTA.

Ixana omeHNBaHUA

[Ixana oneHuBaHUA Kputepun oneHnBaHus

«OTIUYHO» OOyuaromuiics TIyOOKO U COJAEp’KaTeIbHO PACKphIBACT TEMY
JIeIOBOM UTPBI, HE JOMYCTUB OMMUOOK. OTBET HOCUT pa3BEpPHYTHIN
Y MCUEPTIBIBAIOIINI XapaKTep.

«Xopouio» OOyuaromuiics B 11€JIOM pacKpbIBaeT TEMY JI€IOBOM UTPHI, OAHAKO
OTBET XOTA OBl Ha OAMH W3 HHMX HE HOCUT DPa3BEpHYTOrO H
MCYEPIBIBAIOIETO XapaKTepa.

«Y 1OBJIETBOPUTETILHOY OOyuaromuiics B I1IeIOM pPACKpPBIBAET TEMYy [EJIOBOH HIPHl U
JIONyCKAaeT  psAZl HETOYHOCTEeH, (parMEeHTapHO  pacKpbIBaeT
COJIep’)KaHUE BOINPOCOB MM HUX PACKpBIBAET COJEP)KATEIBHO, HO
JIOITYCKasl 3HAYUTENIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIILHO» OO0yuaromuiics He BlIajIeeT BHIOPAaHHON TEMOM J1eTOBOM UTPbI
8.2.8. OHEHOYHBIE CPEACTBA HPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocs! (3aganus) 1 3a4era:
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1. CoBpeMeHHOE TMpEJCTAaBICHUE O CTPOCHUM aToma. J[BOWCTBEeHHas mpupoaa
AIEKTPOHA.

2. Ousndeckass MHTEPIpETadsd KBAHTOBBIX umces (n, 1, m;, M) SHEPreTHUYECKUX
YPOBHEN JIEKTPOHOB B ATOME.

3. Pacnpenenenue snektpoHoB B artomax. [lpunnum Ilaynm (orpaHudenwe 10
pacmpeneneHruo AIEKTPOHOB Ha opOutansax). IlpaBuno KieukoBckoro (TpuHIIHIT
HauMeHblel sHepruu). IlpaBuno Xynaa (0 mOpsiIKe 3amoIHEHUs CBOOOIHBIX
opOuTanei).

4. DnexkTpoHHble (GopmMyiibl aToMOB. PacrosioskeHue — 3ieMeHToB ¢ S-, p-, d-, f-
OpOUTAISIMU JIEKTPOHOB B IEPUOIUNYECKOMN TabIIHUIIE.

5. CoBpemeHHasi GopMyJIMpPOBKa MEPUOIUUECKOro 3akoHa. [lepuonuueckas cucrema
J.. Menneneena (IEpHoIbl, TPYIIIIbI, MOATPYIIIHI).

6. OCHOBHBIC CBOMCTBA aTOMOB (aTOMHBIN paJNyC, SHEPTHS HOHU3AINH, CPOJICTBO K
ANEKTPOHY, SJIEKTPOOTPULATENBHOCTD). [IepnoInYHOCTh CBOMCTB aTOMOB.

7. Metamuiet 1 Hemetauibl B IICO. KUCIOTHO-OCHOBHBIE M  OKHUCIUTEILHO-
BOCCTaHOBUTEJIbHBIE CBOKMCTBA 3JIEMEHTOB.

8. Ilpupoma cuir XuMHU4YeCcKoro B3auMozeicTBusa. OOpa3oBaHNEe KOBAJICHTHOM CBSI3H.
[TonsipHas u HemoJsipHasi KOBAJIEHTHASI CBA3b. JIMTOJIBHBIN MOMEHT MOJICKYJIBI.

9. CoiicTBa KOBAJICHTHON CBS3W (JIJTMHA CBS3HM, DHEPTHUS CBSI3M, HACHIIIAEMOCTh U
HaIIPaBJICHHOCTh CBA3M).

10. CnocoOwl MepeKphIBaHMS AJIEKTPOHHBIX OOJAKOB IMPU OOpa30oBaHUU G- U T-
cBszeit. KpaTHbie xumudeckue cBsi3u. [ 'nopuansaius aToOMHBIX OpOUTAIICH.

11. HonHas cBS3pb M €€ CBOHMCTBA (HEGHACHIIAEMOCTh M HEHAIPaBJICHHOCTB).
HNoHHbIE KpUCTAINIMYECKUE CTPYKTYPHI.

12. JIoHOpHO-AaKIENTOPHBIH  MEXaHU3M O0pa3oBaHWs  KOBAJICHTHOW  CBSI3U.
BopopoaHas cBs3b.

13. Metamisl ¥ BIX MECTO B IEPUOANUECKON cucTemMe. MeTammnieckas CBSI3b.

14. DHranpnus. Buugbl XUMUYECKMX peakiuid 1o  TemioBoMy  3ddekry.
KonuyecTBeHHas XxapakTepHUCTUKa TEMIOBOTO 3 dexTa.

15. Dutponus, e€ u3MEeHEeHHs B XUMUYeCcKuX nporeccax. I 3akoH TepMoIMHaMUKH.
16. CBobGoanas sHeprusi ['m60ca kak KpuTepuil CaMONPOU3BOJIBHOIO MPOTEKAHUS
peakiuii. JHTATBNUUHBIA U SHTPOMUNUHBIN (PAaKTOPBHI.

17. Ckopoctb XuUMHYECKOM peakiuu. DakTopbl, BIUSAIONIME HA CKOPOCTh
XUMUYECKOU peakiuu (KOHIIEHTpalus, TeMIepaTypa, IPUCYTCTBUE KaTallu3aTOPOB).
18. 3akon geiicTBus Macc. KoHCTaHTa CKOPOCTH PEAKIIUH.

19. Dwueprus akTuBaIus U e€ BIUSHUE HA CKOPOCTh XUMUYECKOTO TIpoliecca.

20. Tlomstne o kartanm3e. Buasl kaTanmu3aTOpoB (TOMOTEHHBIE U TETEPOTCHHBIC).
N3MeHeHne s3HEPTUH aKTUBAIMKA XUMUYECKON peaklny MpU KaTaausze.

21. Xumuyeckoe paBHOBECHE B 0OpaTHMbIX peakiusx. KoHcTaHTa XMMUYECKOTO
PaBHOBECHSI.

22. CMelieHue XMMUYECKOro paBHOBECHSI O]l BO3ACHCTBUEM BHEIIHUX (PAKTOPOB.
[Tpunuun Jle-1Iarenbe.

23.00mue moHaTHs O pacTtBopax. CrocoObl BBIpaXEHUS COCTaBa PAaCTBOPOB.
PacTBOpUMOCTH BELIECTB B BOJE.
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24.DNEeKTPOIUTHYECKAsT JTUCCOIUAIMS KUCIOT, IIeJo4Ye W CoJIeM B BOJHBIX
pactBopax. Crenens auccoruanuu. CUiIbHbIE U C1a0ble 3JEKTPOIUTHL.
25.0neKkTpouTHYecKas  AuUcconmanus BoAbl. MOHHOE TIPOWM3BEIACHUE BOJIBI.
Bogopoanblii mokaszaTeilb M €ro 3HAYEHHUS B KHUCIJIOW, HEUTPaIbHOM W IIEIOYHOH
cpene.

26.T'maposn3 BOHBIX pacTBOPOB cosieil. KoHcTanTa u cTeneHb THAPOIH3a.
27.TlonsiTHE O KOJJIOUIHBIX pacTBOpax. [IoBEpXHOCTHBIC SIBICHMS.

28.Peakniu  OKuCJIEHUS W BoccTaHOBIICHMsS. CTENEeHb OKHUCICHUS XHUMHUYECKHUX
27eMeHTOB. OKHCIUTENBHBIE W  BOCCTAaHOBUTEIBHBIE CBOMCTBA AaTOMOB B
3aBUCUMOCTH OT CTEIICHU UX OKUCJICHUS. TUIINYHbIE OKUCIUTEIN U BOCCTAHOBUTEIIH.
29.DJNEeKTPOXUMHUYECKHUE SIBJICHUS HAa TpaHUIE METaUl - PAcCTBOP. DJICKTPOIHBIC
NOTEHIHAJIbI METAJJIOB. Psii METAIOB MO BEIMYMHE CTAHAAPTHOTO 3JIEKTPOIHOTO
NOTEHIIHAJIA.

30. XumMy4yeckue OCHOBBI ACHCTBHS TajlbBAHUYCCKHX OJJIEMEHTOB. YCTPOMCTBO H
paboTa MeHO-IIMHKOBOTO AieMeHTa (nemenTa [lanusms-SAkoon).

31.Poap XMMHUYECKOTO DKCIIEPUMEHTA TTPH OTKPHITHH XUMHUYECKUX UCTOYHUKOB TOKA.
OOGopyaoBaHue I TOTyUYeHHUS d1eMeHTa Jlaauasa-SAxkoou.

32.1lonsTre 006 3eKTpoN3e. AHOIHBIC U KATOTHBIC MMPOIIECCHI TIPH DIIEKTPOITH3E.
33.D5eKkTponu3 paciylaBOB M BOJHBIX pacTBOpPOB cojeil. Mcmomp3oBaHue
pPaCTBOPUMBIX  AJICKTPOJAOB NpPU  paUHUPOBAHMM METAUIOB W  HAHECCHUU
rajbBaHUYECKUX MOKPBITHH.

34.TexHomoTusl TPOBEACHHS JJIEKTPOJU3a B JIA0OpaTOpUM W Ha MPOU3BOJCTBE.
["anpBaHOIIACTHKA U TAJIbBAHOCTETUSL.

35.XuMuueckasi  CyIIHOCTh  OCHOBHBIX  BHUJOB  KOPpPO3UU  (XHMMHYECKOM,
ANEKTPOXUMUYECKOH ). OCHOBHBIC METO/IbI 3aIIUTHI METAJIJIOB OT KOPPO3HH.

36. DIIeKTPOXUMHUYECKHNE OCHOBBI KAaTOJHOW M MPOTEKTOPHOM 3aIIUThl METAIOB OT
KOPPO3UHU.

37.TloHsATHE O KECTKOCTH BOIBI, KOJUICCTBEHHAS XapaKTEPUCTHUKA KECTKOCTH BOJIBI.
BpemenHast 1 mocTossHHas! ’KECTKOCTh BOJBI.

38. MeTompl yCTpaHEHHS JKECTKOCTH. MeToaWKa TIPOBEIEHUS HKCIIEPUMEHTA
YMSITYEHUS BOJIbI, MCIOJB30BAaHUE PEAreHTHOTO METOJIa U MOHHOOOMEHHHMKOB IS
yMSITYEHUS BOJIBI HA TTPOU3BOJICTRE.

8.3. MeToanueckune MaTepuasibl, onpeae/siiolniue Nnpouexypbl OeHMBaHUS
3HAHUM, YMEHUH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XapaKTEePHU3YIOLIUX
3Tanbl GopMUPOBAHUA KOMIIETCHIMH

OCHOBHOW 1€JbI0 TPOBEACHUS MPOMEKYTOUHOW AaTTECTAllMU  SIBISIETCS
OTIpeNIeTICHNE CTEMEeHU JOCTHKEHUS TIieNied 1o ydeOHOW IUCIUIUIMHE WU e
pazaenaMm. OCyILIECTBISETCS 3TO MPOBEPKOM M OLIEHKOM YPOBHSI TE€OPETUYECKOU
3HAHWM, TMOJYYEHHBIX OOYYaIOIUMHCSI, YMEHUS MPUMEHITh HUX B PEIICHUU
NPaKTUYECKUX 3a7ad, CTENEHU OBJIAJIEHUs OOYyYaroUUMUCSA MPAKTUYECKUMU
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HaBBIKAMU ¥ YMCHHSIMU B 00beMe TpeOOBaHUH paboveii mporpaMMBbl 10 JTUCIUILINHE,

a TaK)Ke UX YMEHHE CAMOCTOSITEIIbHO paboTaTh C YICOHOU JTUTEPATYPOH.
OpraHu3zais TPOBEICHUS TPOMEKYTOUYHOW aTTeCTaIllMH perlaMeHTUPOBaHA

«[lomoxxernem 00 opraHm3anuu 00pa30BaTENBHOTO Tporecca B (eaeparbHOM

rocyaapCTBCHHOM aBTOHOMHOM O6p330BaTCJ'H)HOM

MTOJIUTEXHUYECKUM YHUBEPCUTET»

YUpEKIACHUU

«MOCKOBCKHUU

8.3.1. Iloka3aTeu OLeHUBAHMS KOMIIETEHUMI HAa Pa3IMYHBIX ITanax Mx
(¢opMupoBaHusi, I0CTH:KEHHE OOYYAIONIUMHUCH IUIAHUPYEMbBIX Pe3yJbTATOB

00y4eHMs 10 JUCHUILIHHE

Kon u naumenoBanme kommereHnuu OIIK-4. CnocofeH KOHTPOJMPOBAaTHL M 00ecneYnBaTh
NPOU3BOJACTBCHHYIO H IK0JIOTHYECKYI0 0€30MacHOCTh Ha Pa0oYHX MecTax

Kpurepumu oneHuBaHus

Iran
(ypoBeHb)
HEYAO0BJIETBOPUTEJILHO | YAOBJIETBOPUTEILHO X0po1Io OTJIUYHO
3HATh OOyyvarommiicst OOyuarommiics OO0yuaronuiics Obyuarommiics
JEMOHCTPHPYET MOJHOE JEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPHUPYET
OTCYTCTBHUE UIIH HETOJHOE COOTBETCTBUE | YAaCTHYHOE MIOJTHOE COOTBETCTBUE
HEI0CTaTOYHOE CIIEAYIOIINX 3HAHUI: COOTBETCTBHE CIEAYIOIINX 3HAHUI:
COOTBETCTBHUE CIEIYIONNX | OCHOBHBIE ITOJIOKEHHS CIEIYIONINX 3HAHUH: | OCHOBHBIE MTOJIOKEHUS
3HAHUW: OCHOBHBIE COBPEMEHHOM Teopuu OCHOBHBIE COBPEMEHHO Teopuu
MIOJIOXKEHNUS COBPEMEHHON | CTPOEHHUS aToMa, MOJIOKEHHUS CTPOEHUS aToMa,
TEOPUU CTPOEHHUS aTOMa, XUMHUYECKOH CBS3H, COBPEMEHHOU TEOpUU | XUMUYECKOH CBSI3H,
XMUMHYECKOH CBA3H, SHEPreTUKU ¥ KUHETHKH | CTPOEHHs aTOMa, SHEPreTUKU U
JHEPreTUKU U KUHETHKH XMUMHYECKHUX PEaKIHH, XUMHYECKOH CBSI3H, KMHETHKU XUMHYECKHX
XMUMHUYECKHUX PEAKIHH, XHUMHYECKOTO SHEPIreTUKU U peaxyii, XUMHYECKOro
XMMHUYECKOTO PaBHOBECHUS, | PABHOBECHS, TEOPUU KHHETHKHU paBHOBeCHS, TEOPHH
TEOpPUH PACTBOPOB, PacTBOpOB, XUMHYECKHX pacTBOpOB,
JNEKTPOXHMUH, & TAKIKE JJIEKTPOXHMUY, & TAKKE | PEaKIHid, JNEKTPOXUMUM, a
OCHOBHBIE COETMHEHHUS OCHOBHBIE COCTUHEHUS XMMHUYECKOTO TaKXKe OCHOBHBIE
3JIEMEHTOB, UX 3JIEMEHTOB, UX pPaBHOBECHS, TEOPUU | COCTUHEHUS
KJIacCU(UKAIUIO U KIacCU(HUKAIIIO U PacTBOpOB, 3JIEMEHTOB, X
XAUMHUYECKHE XUMHWYECKHE ANIEKTPOXHUMHUH, a KIIacCU(UKAIIIO U
MIPEBpAILEHHS; BIUSIHIE MIPEBpAILEHIST; BIMSIHAE | TaK)Ke OCHOBHBIE XIUMHWYECKHE
Pa3IUYHBIX XUMUUECKUX Pa3IMYHBIX XUMUYECKUX | COEAMHEHHUS MIpeBpalLEHUs;
COEIMHEHUN Ha OpPraHu3M | COEIUHEHUI Ha JJIEMEHTOB, UX BIIMSIHUE PA3IHYHBIX
YeJI0BEKA U OKPYXKAIOIIYI0 | OpraHU3M YelIOoBeKa U KiaccuduKanuo u XUMHYECKHX
cpeny; mpaBwiia paboTHl B | OKPY’KaroLIyIO CPey; XMMUYECKHE COEJIMHEHUH Ha
XMMHUUECKOi TabopaTopuu | mpasuia paboThl B IpeBpalleHHUs; OpraHU3M ueNoBeKa U
XUMHYECKOI BIMSIHUE PA3IMUYHBIX | OKPYXKAIOLIYIO CPENy;
nabopaTopun XUMHUYIECKUX npaBuiIa paboTHI B
COEJIMHEHUH Ha XUMHUYECKOH
OpTraHW3M HYeJIoBeKa M | J1abopaTopuu
OKPYXaloUIYyIO Cpeny;
npaBwia paboThl B
XUMUYECKON
naboparopuu
yMeTb OO0yyJaromuiicst He yMeeT OO6ygaromuiics OOyuaronuiicst OO6yyaronuiicst
WIIA B HEJOCTATOYHOM JEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPHUPYET
CTETIEHU yMeeT HETONHOE COOTBETCTBUE | YACTHYHOE TIOJTHOE COOTBETCTBHE
BBINOJIHATD: ONPEAETATH CIIEAYIOIMINX YMEHHUI: COOTBETCTBHE CIIEAYIOIMINX YMEHHIA:
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XUMHUYECKHE CBOICTBA
3JIEMEHTOB U UX
COEUHEHUH 110
nojoxenunio B [1CH, ux
BIIMSTHHAE HA CUCTEMY,
HaTpaBJICHNE XUMHICCKIX
B3aMOJCHCTBHH,
KHCJIOTHO-OCHOBHOM
XapaxTep Cpepl,
BO3MOJXKHBIE TOOOYHBIE
npouecchl (KOPPO3UOHHbBIE
U Ap.) U MIPENICKa3bIBATh UX
BIIUSIHUC HA
TEXHOJIOTUYECKUI
IIpoIiecC, OKPYKAIOLIYIO
cpeny M 4elloBeKa,
TIpeyIaraTh CIrocoObI
3aIIUTHl OT HUX, & TAKXKe
MIPUTOTABINBATH PACTBOPEI
HY>KHOU KOHIICHTpAINU 1
OTIPENICIIATh €€ JFOBIM
JOCTYITHBIM METOJO0M
(TUTpOBaHME, C TOMOIIBIO
apeoMeTpa u T.1.),
u3MepsATb pH BogHbIX
PacTBOPOB BJIEKTPOIIUTOB

OTPENENIATh XUMHUUCCKUE
CBOWCTBA 3JICMEHTOB U
UX COCJUHCHUII 1O
nojoxxenunio B [1CH, ux
BIIMSIHHAE HA CUCTEMY,
HaTpaBJICHUE
XAMHAYIECKUX
B3aMOJCHCTBHH,
KHCJIOTHO-OCHOBHOM
XapakTep CPebl,
BO3MOJKHBIE IIOOOYHBIC
TIPOLIECCHI
(KOppO3MOHHBIE U Ap.) U
MPEJICKa3bIBATh X
BIINSAHUC HA
TEXHOJIOTHICCKUH
TIpoIIecC, OKPYKAFOITYIO
Cpely U 4eloBeKa,
TIpeJyIaraTh CIIocOOBI
3aIUTHI OT HUX, & TAKXKE
MpUroTaBJIMBaTh
PpacTBOpBI HY>KHOI
KOHIICHTpallu 1
OTPENCIIATH €€ JIFOOBIM
JOCTYIIHBIM METOIOM
(TuTpoBaHue, C
MTOMOIIIBIO apeoMeTpa U
T.1.), I3MepsTh pH
BOJIHBIX PACTBOPOB

CIEIYIOUINX YMEHUMN:
OTpeIeNATh
XUMHUYECKHE
CBOMCTBA 3JIEMEHTOB
W UX COEIUHEHHUH 10
noaoxenunio B [1CD,
WX BIIMSHUE Ha
CUCTEMY,
HaIlpaBJICHUE
XUMHUYECKHUX
B3aUMOJECHCTBUH,
KHCIIOTHO-OCHOBHOM
XapakTep cpeabl,
BO3MOXHbIE
OOOYHBIE TTPOIECCHI
(KOppO3NOHHBIE U
Ip.) 1
TIPeICKa3bIBaTh MX
BIIUSTHUE HA
TEXHOJIOTUICCKHI
mpolecc,
OKPYXAIOIIYIO Cpeny
Y 4eJIOBeKa,
npeagarath CocooObl
3allIUTHI OT HUX, a
TaKxe
MIPUTOTABIINBATh
pacTBOpEI HY)KHOU
KOHIICHTPAIIH U

OTpeNeNATh
XMUMHYECKHE CBOWCTBA
JJIEMEHTOB M UX
COEIMHEHHUI 110
nojioxxennio B [1CH, ux
BIIHSIHUE HA CHCTEMY,
HalpaBJCHUE
XUMHUYECKHX
B3aMOJCHCTBHH,
KHCJIOTHO-OCHOBHOM
XapakTep Cpepl,
BO3MOXKHBIC TOOOYHBIE
TPOIIECCHI
(KOppO3UOHHBIE U Ap.)
1 NpEeaCKa3bIBaTh UX
BIIMSHHUE Ha
TEXHOJIOTHYECKUI
npotiecc,
OKPYXKAIOIIYIO Cpey U
YeNoBeKa, Ipe/iaraTh
CIOCOOBI 3aIUTHI OT
HUX, a TAK¥XKE
MpUroTaBJIMBaTh
PacTBOPBI HY>KHOU
KOHIICHTpAalun U
OTIPENIEIIATH €€ JIF0OBIM
JIOCTYITHBIM METOIOM
(TuTpoBanme, C
MOMOIIBIO apeoMeTpa U

AJIEKTPOJIUTOB OTIPENIeIIATE €€ T.11.), u3Mepats pH
JFOOBIM TOCTYITHBIM BOJHBIX PACTBOPOB
METO0M AJIEKTPOJIUTOB
(TuTpOBaHuUe, C
MTOMOIIIBIO apEOMeTpa
U T.1.), u3Mepsts pH
BOJIHBIX PACTBOPOB
3JIEKTPOJIUTOB
BJIAETh OOyuarommiics He Biaageer | OOydarommiics BIageeT OO0y4atonmMcest OO0yuaromnmiics
WK B HEJOCTATOYHOM B HETMOJHOM 00BEME U JTOITYCKAKTCS CBOOOTHO IPUMEHSIET
CTEIICHH BIIAJCET: TPOSIBIISIET HE3HAYMTEILHBIE MOJIyYCeHHBIC HABBIKH, B
METOJIaMH pacyeTa HEIOCTAaTOYHOCTH OIINOKH, ITOJIHOM 00BbeEME
KHHETHYECKHUX U BJIAJICHHS] HABLIKAMH HETOYHOCTH, BJIAJIEET HABBEIKAMH
TEPMOAMHAMHYCCKUX paboThI ¢ METOAAMU 3aTPyaHEHUS, paboThI ¢ METOIAMHU
XapaKTePUCTHK pacdeTa KHHETHYECKUX M | YaCTHYHO BIaJCeT pacdeTa KHHETHYECKUX

XUMHUUYECKHUX PEaKIHi,
pacyera KOHIEHTPAIUi
PacTBOPOB ¥ KOJIMYECTB
pearupyronux u
00pa3yIoNINXCsl BEIICCTB
110 XUMHUYECCKOMY
YpaBHEHHIO, pacueTa
MOKa3aTesst KHCIOTHOCTH
cpensbl, pacuera I1C u
OKHCIIUTEIbHO-
BOCCTaHOBUTEIbHBIX
MOTEHIUATIOB PEaKIHii

TEPMOINHAMHYICCKIX
XapaKTEPUCTHK
XUMHYCCKHUX PEAKIIHIA,
pacdeTa KOHIICHTpaIuit
PAcTBOPOB M KOJIMYECTB
pearupyromux u
00pa3yroNMxcs BEIIECTB
10 XUMHUYECCKOMY
ypaBHEHHIO, pacyera
MOKa3aTessi KHCIIOTHOCTH
cpensl, pacuera DJIC u
OKHCITUTEIBHO-
BOCCTaHOBHTEIILHBIX
MMOTCHIMAJIOB PEeaKIUi

HaBBIKAMU PabOTEHI C
METOJIaMU pacyeTa
KHUHETUYECKUX U
TEPMOJIMHAMUYECKHUX
XapaKTePUCTHUK
XUMHYCCKUX
peakiuii, pacuera
KOHIIEHTpaLUH
pPacTBOpPOB U
KOJIMYECTB
pearupyomux u
00pa3yronmxcs
BELIECTB 110
XUMHUUYECKOMY
YpaBHEHHUIO, pacuera
MoKazaTesst

¥ TEPMOJMHAMHUYECKUX
XapaKTePUCTHK
XUMHYCCKUX PEaKITHiA,
pacdeTa KOHIICHTpaui
pacTBOpOB U
KOJIMYECTB
pearupyomux u
obpaszyrommxcs
BEIIIECTB 110
XIMHYECKOMY
YpaBHEHHIO, pacdera
ToKasareJst
KHUCIIOTHOCTH CpEbl,
pacuera O/IC u
OKHUCJIUTENbHO-
BOCCTaHOBHTEIIEHBIX
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KHUCJIOTHOCTH CPE/IbI,
pacuera D/IC u
OKHUCITUTEIHHO-
BOCCTAHOBUTEIEHBIX
MTOTEHITNAJIOB
peakuui

IIOTCHIMAJIOB peaKHI/Iﬁ

8.3.2. MeToaunka oueHUBAHHUS Pe3yJIbTATOB MPOMEKYTOUHOI aTTecTaluu
[lokazarenamMu OlCHUBAHUS KOMIIETCHIIMM Ha DTalle
aTTeCTallMM MO0 JUCHUIUIMHE «XUMHS» SIBISIOTCS PE3yabTaThl OOy4YEeHHUsS IO

IIPOMEKYTOUYHOU

AJUCHUIIIINHE.
O11eHOYHBIH JTUCT PE3yabTaTOB Oﬁy‘leHI/lﬂ o JUCIMIIJIMHE
Yposenb
K c(hOpMUPOBAHHOCTH
on 3HaHusA YmMenus Hagbiku KOMIIETEHLIUU Ha
KOMIIETEHIIUHA
JTaHHOM JTare /
OLICHKA
OCHOBHEIE OTIpeNeNIATh XUMUYECKHE | METOJaMH pacdera
TIOJIOKCHUS CBOWCTBA 3JICMEHTOB U KHHETHYECKUX U
COBPEMEHHOM TEOpUM | UX COEAUHEHUU 11O TEPMOJAUHAMUYECKUX
CTPOEHUs aToMa, | monoxxeHuto B [1CO, nux XapaKTEPUCTHUK
XUMUYECKOl  CBA3M, | BIHMSIHHE Ha CHCTEMY, XUMHYECKUX
SHEPTeTHKU U | HampaBlICHUE peaxIuii, pacuera
KUHETHKH XUMHUYECKHUX KOHIIGHTPAIHif
XAMUYECKUX B3aUMOJICICTBUH, pacTBOpPOB U
peaxiui, KHCJIOTHO-OCHOBHOM KOJIMYECTB
XUMHYECKOTO XapakTep Cpeasl, pearupyromux u
paBHOBECHs, TEOPHH | BO3MOXXHBIC TIOOOYHBIC o0pa3yromuxcs
PacTBOpOB, TIPOIIECCHI BEIIECCTB 0
JIEKTPOXHMUH, a | (KOPpO3WOHHBIC U Ip.) U | XUMHUYECKOMY
TaKxKe OCHOBHBIC | MPEICKa3bIBATh UX ypaBHEHHMIO, pacyera
OIIK-4 COEITHEHUS BIIMSIHUE Ha TOKa3aTes
: 3JIEMEHTOB, UX | TEXHOJOTHYECKUI KHCIIOTHOCTH CPEJbI,
kIaccuUKaMio | | mporecc, okpyxamomuy | pacuera DJC u
XUMHYECKHE Cpeny M 4elloBeKa, OKHCIUTEIbHO-
MIPeBpaCHHS; IpeJyIaraTh Coco0bl BOCCTaHOBUTEIBHBIX
BIHMSIHAC Pa3IMYHBIX | 3alIUTHI OT HUX, a TAK)XXKE | IMOTCHIHAJIOB
XUMHYECKHIX MIPUTOTABIINBATh peaximii
COEJIMHEHUH Ha | pPacTBOPHI HYKHOU
OpraHu3M 4eJIOBeKa U | KOHLEHTPALUU U
OKPYXKAIOLIYIO CpeJly; | ONpPEeAeNsATh e JTI00bIM
npaBwia paboTEl B | JOCTYITHBIM METOJOM
XUMHUYECKOU (TuTpoBanue, ¢
nabopaTtopun TIOMOIIIBIO apEOMETPa U
T.1.), u3MepsTs pH
BOJIHBIX PacCTBOPOB
JIIEKTPOJINTOB;
OreHka o JUCIHUILIMHE (CpeHee apuPMeTHIECKOe)
OneHka 1O JOUCHUIUIMHE 3aBUCUT OT YpPOBHSA  C(HOPMHPOBAHHOCTH

KOMITETCHIINM, 3aKPEIUICHHBIX 3a AWCIUIUIMHOW W TPEACTaBISIET COOOW CpemHee
apu(mMeTryecKoe OT BBICTABICHHBIX OLIEHOK MO OTAEIBHBIM pe3ysibTaraM oOydeHHUs
(3HaHUA, yMEHUS, HABBIKN).
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Or1eHKa «3a4TE€HO» BBICTABJISETCS, €CIU CpeaHee apuhMETHIECKOe HAXOAUTCS
B uHrtepBayie oT 2,4 no 5,0. OneHka «HE 3a4T€HO» BBICTABISIETCS, €CIIM CpEIHEe
apudmernyeckoe HaxoauTcs B uHTEpBajie ot 0 10 2.4.

[TpomexxyTouHas arrectamnus oOydaronuxcs B (GopMme 3adeT MPOBOIUTCS TI0
pe3ynbTaTaM BBIIOJHEHUS BCEX BHAOB YYeOHOH pabOThl, MPEITyCMOTPEHHBIX
y4eOHBIM TUIAHOM TIO JWCIHIUIMHE «XUMUS», TP 3TOM YUUTBHIBAIOTCS PE3yJbTAThI
TEKYyIIErO0 KOHTPOJIsI YCIIEBaeMOCTH B TeueHue cemectpa. OlieHKa CTeneHu
JOCTUKEHUS 00yJaIOIUMUCS TUIAHUPYEMBIX Pe3yJbTaTOB 00YUYEHHUsI 110 JTUCIUIUIMHE
IIPOBOJMTCS MpeErojiaBaTesieM, BEAYIIUM 3aHATHS 110 JUCIUIUIMHE METOJI0M
AKCIEPTHOW oreHkH. [lo WToraM MpOMEKYyTOYHOM aTTeCTallud IO JUCIUIUIUHE
BBICTABJIICTCS OLICHKA «3aYTECHOY, U «HE 3aU4TCHOY.

HIxkana
OllCHUBaHUSA

Onucanue

BrimonHaensr Bce BUIBI y4eOHOW pabOThI, MPETyCMOTPEHHBIE YUYEOHBIM TIAHOM.
CryneHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUHN, HABBIKOB ITPUBEJICHHBIM B
TaONMUIaX TIOKa3aTeneil, omepupyeT NPHOOPETCHHBIMUA 3HAHHWSMHU, YMEHHSIMH,
3a4yTeHo HaBBbIKaMU, IPUMEHSAET UX B CUTyallUsX MOBBILIEHHON ci1oxkHOCTU. [Ipu 3TOM MOTyT
OBITh JOMYIIECHBl HE3HAYUTEIbHBIE OIMIMOKM, HETOYHOCTH, 3aTPYIHEHHS IpH
AQHAJMTUYECKUX ONepanusax, IepeHoce 3HAaHMH M yMEHMH Ha  HOBEHIE,
HECTaHJAAPTHBIE CUTYAIUH.

He BbimonHeHn oauH win Oosiee BUIOB y4eOHOM paOOTHI, MPEenyCMOTPEHHBIX
yueOHbIM MIaHOM. CTyIeHT JOeMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHUH,
YMEHMH, HaBBIKOB MO ATanaM (YpoBHSM) C(OPMHPOBAHHOCTU KOMIIETEHIUH,
JIOMYCKAIOTCS 3HAYMTEIIbHbIE OLUIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHUM, YMEHUH,
HaBBIKOB I10 pAAY MOKa3aTeNled, CTY/IeHT UCTBIThIBAET 3HAYUTENbHbIE 3aTPYIHEHUS
IIPY ONIEPUPOBAHUU 3HAHUSAMHU U YMEHUSMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYalLlUH.

He 3auteno

9. DuekrpoHHasi UHGOPMANIHOHHO-00Pa30BaTe/ILHAs Cpeaa

Kaxx b1t o0yuarommiicsi B TE€U€HUE BCETO Meprojia 00ydeHUsI 00eCTIeYnBACTCS
WHIUBUTy AJIbHBIM HEOTPAaHUYCHHBIM JOCTYTIOM K AIIEKTPOHHOMN
nHpopMarimonHooOpa3zoBaTenbHOM cpene UYebokcapckoro wuHCTUTYTa ((uauana)
MOCKOBCKOTO TOJUTEXHHYECKOTO YHUBEPCUTETAa M3 JIO00M TOYKH, B KOTOPOM
UMEEeTCS JIOCTYNT K HWH()OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON cetn «MHTepHEeT»
(mamee — cerb «MHTepHeT»), Kak Ha Tepputopuu ¢uiauaga, Tak U BHE e€e€.
OnexTpoHHass ~ WHPOpPMAIMOHHO-OOpa3oBaTeNbHAass  Cpela —  COBOKYITHOCTB
WH(OPMAITMOHHBIX M TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA, COOTBETCTBYIOIIUX
TEXHOJIOTUYECKUX  CPEACTB, OOCCIEUYMBAIONIMX  OCBOCHHE  OOYyJarOUTUMUCS
00pa3oBaTeNbHBIX MPOTPAMM B MOJTHOM O0BEME HE3aBUCUMO OT MECTa HaXOXKICHUS
oOy4Jaromxcs DnexkTpoHHAs nH()OPMAITMOHHO-00pa3oBaTeIbHAS cpena
oOecrieunBaeT: a) JOCTYN K y4eOHBIM IUIaHaM, paboduM TporpamMmam JUCITUTUIIHH
(Momynel), TpaKTUK, DJIEKTPOHHBIM YyYeOHBIM W3JIaHUSAM M DJIEKTPOHHBIM
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o0pa3oBaTeNnbHbIM pecypcaM, YKa3aHHbIM B pabo4yuMx mporpamMmax JAUCLHMILIAH
(Momyneit), mpakTHK; 0) ¢GopMUpOBaHUE SJIESKTPOHHOIO HMOPTQOIHO 00yUArOIIEIoCs,
B TOM YHCJIC COXpAaHCHHE e€ro padOT M OIICHOK 3a ATH pabOoThl; B) (DHKCAIMIO XOJa
00pa3oBaTEeNbHOTO MpPOLECcCa, pPe3yJbTaTOB NPOMEKYTOYHOM arTecTauud U
pEe3yJbTaTOB OCBOCHUS ITPOTrpaMMbl OakanaBpuara; r) IpoBeJACHUE YUeOHbBIX 3aHITUH,
MIPOLIETYp OLICHKU PEe3yJbTaTOB OOyUYEHHUs, pean3alus KOTOPBIX MPELYyCMOTPEHA C
MPUMEHEHUEM  DJICKTPOHHOTO  OOy4YeHHWs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUIA; /1) B3aUMOJCHCTBUE MEXKy YYaCTHUKaMHU 00pa30BaTeNbHOTO IMpoliecca,
B TOM YHUCJIE CHHXPOHHOE U (MJIM) aCHHXPOHHOE B3aMMOJIEUCTBHSI TOCPEJICTBOM CETU
«MaTepHer». OYHKIMOHUPOBAHUE IEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTEIbHOM
cpenbl  00ECIeYMBAETCS  COOTBETCTBYIOIIMMHU  CPEICTBAaMH  HMH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUM W  KBajnudukamuein  paOOTHUKOB, €€
UCTIOJIB3YIOIMX UM mojiepkuBaronux.  DyHKIIMOHMpOBAHUE  DJIEKTPOHHOMU
MH()OPMAIMOHHO-00pa30BaTEIbHOM  Cpelbl  COOTBETCTBYET  3aKOHOJATEIbCTBY
Poccuiickoit @eaeparuu. OcHoBHbIMU cocTaBisironumMu DMOC punuana aBisitorcs:
a) CalT MHCTUTYTA B CeTH HNurepHer, PaCIIOJIOKECHHBIN o
aapecy www.polytech21.ru, https://chebpolytech.ru/ xotopeiii  oOecneunBaer: -
JOCTYN OOydYaromuxcsi K Y4eOHbIM IUIaHaM, padOuyuM MporpamMMamM JUCIUIUIMH,
MPaKTUK, K W3AaHUSAM DJEKTPOHHBIX OHMOJMOTEUHBIX CHCTEM, DJICKTPOHHBIM
MHQOpMAMOHHBIM M  00pa30BaTElIbHBIM pecypcaM, YKa3aHHbIX B padOyux
nporpammax (paszensl caita «CBeneHus 00 oOpa3oBaTeNbHONW OpraHU3AIUN); -
uH(pOpMHUpOBaHHE OOyYarOMIMXCs 000 BCEX HW3MEHEHHUSX YydeOHOro mporecca
(HOBOCTHAs JIGHTA caiiTa, JICHTa aHOHCOB); - B3aMMOJIEUCTBHE MEXKAY YYaCTHUKAMHU
o0OpazoBarenpHOTO mporecca (MmoApas3aeibl caita «3aaaTh BOIPOC TUPEKTOPY»); 0)
oduIMaIbHbIC DJIEKTPOHHBIE ajpeca MOAPA3ACICHU U COTPYAHHUKOB MHCTUTYTa C
Annekc-nomeHoM (@polytech21.ru (CIMCOK KOHTAKTHBIX JIAHHBIX IOJApa3cIeHUIN
Odunuana pasmenieH Ha oduruanbHoM caiite @unuana B pazgene «KoHTakTb,
CIIUCKM KOHTaKTHBIX O(QUIMAIBHBIX DJJICKTPOHHBIX JAHHBIX IIpEroaaBaTesiei
pasmenieHsl B noapazaenax «Kadeaps») olOecrneunBalOT B3aUMOJCHUCTBUE MEXKIY
YYaCTHHUKaMU 0Opa30BaTENbHOTO MPOLECCa; B) JIMYHBIM KaOMHET 00ydYarolerocs
(noptdonro) (BXxoa B TUUYHBIA KAOMHET pa3MelleH Ha opuimanbHoM caiite dunuana
B paznene  «CTyneHTy»  mojpasjaeiie  «IJEKTpOHHass  HUHQPOPMAIMOHHO-
oOpa3oBarenbHas cpefa») BKJIOYaeT B ce0s MopTdOIMO CTyAEeHTa, DJIEKTPOHHbBIC
BEJIOMOCTH, PpEUTHUHT CTyJIEHTOB © o0ecreuuBaer: - (QUKCAMIO  XO0Ja
0o0pa3oBaTeNpHOTO  TPOIECCa, PpPe3yJbTaTOB MPOMEXKYTOUYHOW — aTTeCTallik |
PE3yIbTAaTOB OCBOCHUS 00Pa30BATEIbHBIX MPOTPAMM 00YUAIOIUMUCS,

- (hopMHUPOBAHUE IICKTPOHHOTO MOPTHOINO 00YUYaAIOIIETOCS, B TOM YHCIIE C
coxpaHeHue paboT oOydYaromierocs, peleH3Wil MW OICHOK Ha 3TH paboThl, T)
AJIEKTPOHHBIE OMOTMOTEKH, BKIFOUAIOIINE AJICKTPOHHBIE KAaTaJOTH, TTOJIHOTEKCTOBBIC
JOKYMEHTBI M OOCCIEYHMBAIONINE IOCTYN K Y4eOHO-METOIUYECKUM MaTepuajam,
BBIITYCKHBIM KBalNU(UKAIMOHHBIM paboTaM U T.1.: YeOokcapcKOro HMHCTUTYTa
(bumuana) - «UPBUC» 1) osnektpoHHOo-OuOamoTeunsie cucrtembl (DBC),
BKJIFOUAIOIINE 3JIEKTPOHHBIM KATalOr U MOJHOTEKCTOBbIE NOKyMEHTHI: - «JIAHb» -
www.e.lanbook.com - O6pa3oBarensHas 1uiatdgopma FOpait -https://urait.ru e)
mwiarpopma nudpoBoro obpazoBanus Ilomurexa -https://Ims.mospolytech.ru/ x)
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cucreMa «AnTUmiaruat» -https://www.antiplagiat.ru/ 3) cucrema 3JIEKTPOHHOTO
nokymentoobopora DIRECTUM Standard — oOecneunBaer J0KyMEHTOOOOPOT
Mexay Punuanom u YHuBepcuretom; u) cucrema «l1C VYnpasiaenue BY3om
OnekTpoHHbld  gekaHaT»  (MOCKOBCKMM — MOJTUTEXHUYECKHH  YHUBEPCHUTET)
obecnieunBaeT (QuUKcalMio XoJa 00pa3oBaTENbHOrO Mpollecca, pPe3yJbTaToB
IIPOMEKYTOUHOM aTTECTALMK U PE3YJIbTaTOB OCBOEHUS 00pa30BaTEIbHBIX MPOrPaMM
oOyuaronumucs; k)  cuctema  «POLYTECH  systems»  oOecrneuuBaer
UH(OPMAIIMOHHOE,  JOKYMEHTAJIbHOE  aBTOMATU3MPOBAHHOE  COINPOBOXKJIECHUE
oOpa3zoBaTenpHOTO  Tpoliecca; JI) cucreMa  «AOUTYpuUeHT»  oOecreyuBaeT
JOKYMEHTAJIbHOE  aBTOMATU3UPOBAHHOE  COIMPOBOXKJEHUE PAOOThIl  MPUEMHOM
KOMHCCHHU.

10. IlepeyeHb OCHOBHOI W JONMOJHHUTEJLHOH Y4eOHOW JHUTEpPaTyphl,

HEe00X0AUMOI1 1JI1 OCBOCHUSA TUCHMUILIMHBI

OcHOBHas aUTEpPaTypa
1. Pocun, WU.B. Xumus. VYueOHuk u 3amaunuk : s By3oB/ U. B. Pocun,
JI. A. Tomuna, C. H. ConoBseB. — MockBa : M3garensctBo IOpaiit, 2021. —
420 c. — (Bpicmee oOpaszoBanme). — ISBN 978-5-534-01536-2. — Texkcr
anekTpoHHbli  //  OOpaszoBarenbHass  minargopma  FOpailt  [cadt]. ——
URL.: https://urait.ru/bcode/469142
2. Xumus : yueOonuk s By3oB/ FO. A. Jlebenes, I'. H. ®aneeB, A. M. I'onybes,
B. H. [llaroBan ; mox o6mel pemakiuent I'. H. ®aneeBa. — 2-e uzn., mepepad. u
non. — Mockpa : MsmarensctBo  Opaiit, 2021.— 431c.— (Beicmee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : DJICKTPOHHBIA //
OopasoBarenbHas miatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/469031
3. MaptsinoBa, T. B. Xumus : yueOHuK 1 nmpakTukyM aiis By30B / T. B. MapTeiHOBa,
N. B. Apramonosa, E. b. l'onyHoB ; nox obueit penakuueit T. B. MapTbeiHOBO#. —
2-¢ w31., ucnp. u gomn. — MockBa : UzmarensctBo IOpaiit, 2023. — 368 c. —
(Beicee obpazoBanue). — ISBN 978-5-534-09668-2. — TekcT : 35eKTpOHHBIN //
Oo0pa3zoBarenbHas miatgopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/511370

JlomloJIHUTEIRHAS JIUTEPATYPA
1. 3aitnes, O. C. Xumusa. JlabopaTopHbIii TPakTUKYM U COOPHHK 3aaad : y4eOHOe
nocodue s By3oB/ O. C. 3aiinieB. — Mocksa : WUznarensctBo FOpaiit, 2021. —
202 c.— (Bwicmiee oOpazoBanue). — ISBN 978-5-9916-4106-7. — Tekct
anekTpoHHbii  //  OOpazoBarenbHass — minatgopma  FOpaiit  [cadt]. —
URL.: https://urait.ru/bcode/469344
2. OnewtnukoB, H. H. Xumus. AnropuTMbl pemieHusi 3agad M TECThI : y4eOHOE

nocobue ans By3oB/ H. H. Oneitnuxos, I'. I1. MypaBbeBa. — 3-e¢ u31., UCIHp. U
non. — Mockpa : UzmarensctBo  FOpaiit, 2021.— 249c.— (Beicuee
obpazoBanue). — ISBN 978-5-9916-9664-7. — Tekct : DSIEKTpOHHBIA //

Oo0pa3zoBarenbHas miatgopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/470470
3. Fapmun, A. I1. O6mas u HeopraHuyeckas XMMHUs B CXeMax, PUCYHKax, TabIuIax,
XUMUYECKHUX peakiusx : yaueoHoe nocodue / A.Il. IMapmmH. — 2-€ u3., ucrp. u JIo1.
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— Mocksa : UTHOPA-M, 2022. — 304 ¢. — (Bricmiee o6pa3zoBanue: bakamnaBpuar).
— DOI 10.12737/1070937. - ISBN 978-5-16-015940-9. - TekcT : 2JIGKTPOHHBIH. -
URL: https://znanium.com/catalog/product/1853100. — Pexum pgoctyma: 1o
TIO/ITHCKE.

4.Pocun, U. B. Xumus. YueObHuk u 3a1auyHuK : yueOnuk s By3os / U. B. Pocun, JI.
J1. Tomuna, C. H. ConoBseB. — Mocksa : U3gatensctBo FOpaiit, 2023. — 375 c. —
(Bricmiee ob6pazoBanme). — ISBN 978-5-534-15973-8. — TekcT : 35meKTpOHHBIHN //
OopasoBarenbHas wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/510395

Ilepronvka
1. Merannyprus ~ MalIMHOCTPOEHHWs:  HayuHbld  kypHai—  URL:

https://www.iprbookshop.ru/12551.html . — TekcT : 37eKTPOHHBII.

2. Hayunbslii nepuogmyeckuii kypHan «BectHuk HOxHO-Ypanbckoro
rocygapctBeHHoro  ynuBepcutera. Cepuss  «MamuHocTpoeHue» :  HayuHblid
pereH3upyemblii  kypHai. https://vestnik.susu.ru/engineering/index. - Tekct
3JIEKTPOHHBIN.

3. N3Bectus Tynbsckoro rOCYJapCTBEHHOT'O YHUBEPCUTETA.
Texnuueckue HAYKU : Hayunsbrii PELEH3UPYEMBII
KypHai. https://tidings.tsu.tula. ru/tldlnqs/mdex php?id=technical&lang=ru&year=1. -
TeKCT : JIIEKTPOHHBIN.

11. TIpodeccuonaibHble 0a3bl JAHHBIX M HH(OPMALMOHHO-CIIPABOYHbIE
CUCTEMBI

[TpodeccuonanpHas 6a3a 1aHHBIX U Nudopmanus o npaBe cOOCTBEHHOCTH
MH(}OPMALMOHHO-CIIPABOYHbIE CUCTEMBI (pPEeKBU3UTHI JOTOBOPA)

CoBepIICHCTBOBAHHE o0pa3oBaHuUs "
WH)KCHEPHOH JISATENBHOCTH BO BCEX HX
NPOSIBIICHUSAX, OTHOCAIIMXCS K y4eOHOMY,
Hay4IHOMY u TEXHOJIOTUIECKOMY
HAIpaBJICHUSM, BKJTFOYsI MPOLIECCHI
NpernoaaBaHus, KOHCYJIbTUPOBAHUS,
Acconumariys HH)XEHepHOro oOpa3zoBanusi Poccuu | MicciieioBanusi,  pa3pabOTKH  MHKCHEPHBIX
http://www.ac-raee.ru/ peleHuid, BKIIIOYas He(pTerazoByl0 OTpacib,
TpaHcdepa TEXHOJIOTHIA, OKa3aHUs HIMPOKOTO
CIIeKTpa 00pa3oBaTebHBIX YCIIYT,
oOecrieueHnsT CBs3eld ¢ OOIMIECTBEHHOCTHIO,
NPOM3BOACTBOM, HAayKOH W WHTErpaluud B
MEKIYHAPOJHOE  HAy4YHO-00pa30oBaTelIbHOE
npoctpancTBo. CBOOOTHBII JOCTYII

Bce 00 aBTOMOOMIIBHBIX Mapkax Onucanue HUCTOPUHN CO3HaHUA aBTOMOOMIIEHN B
https://proautomarki.ru/kto-izobrel-avtomobil/ mupe u B Poccun. CBOOOIHBIN AOCTYII

ABTOMOOWIL ~ BenMUailiee  M300pETeHHE,
HaBcera M3MEHUBIIIEE YeJI0BEYECTBO.
Hcropus aBTomMoOumnei Ucropus pa3BuTHs aBTOMOOHIISI TECHO CBsI3aHA
https://autohs.ru/avtomobili/legkovye/istoriya- C BEIUKHMH U300peTaTeNsiMd M WHKCHEpaMHU.
razvitiya-avtomobilya-rannie-gody.html Ho B ommmune 0T JApyrux  KPYIHBIX
HU300peTeHuH, OpUTMHAJIbHAS uaes
aBTOMOOWJII HE MOXKET ObITh MpHIKCaHa
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[TpodeccuonanvHas 6a3a NaHHBIX U
HH()OPMAIIMOHHO-CIIPABOYHBIC CHCTEMBI

WNudopmanus o mpaBe COOCTBEHHOCTH
(PEKBU3HUTHI IOTOBOPA)

OoJHOMY 4YenoBeky. Haxg Helh paboranu
MHOKECTBO JIFOJIEN U3 pa3HbIX cTpaH mupa. Ha
3TOM CalTe peub MOWJET O HAayaJIbHOM 3Talle
pa3BuTHsI aBToM0o0OuIIs1. CBOOOAHBIN JOCTYI

Hayunas anekrponnast 6ubnuoteka Elibrary
http://elibrary.ru/

Hayunas AJICKTPOHHAS OoubmoTeKa
eLIBRARY.RU - 3TO KpyIHEN NI
poccuiickuii “HPOPMAITMOHHO-aHATMTHIECCKUI
mopranr B 00JacTH HAYKH, TEXHOJIOTHH,
MEAMIMHBL M 00pa30BaHUs, COJEpP KAl

pedeparhl W MOJHBIE TEKCTHI Oonee 26 MIH
HAYYHBIX CTaTed W MyOJMKainuid, B TOM YHCIC
AJIEKTpOHHBIE Bepcuu Oonee 5600 poccuiickux
HAYYHO-TEXHHYECKHX JKYPHAIOB, U3 KOTOPBIX
6onee 4800 xypHaiOB B OTKPBHITOM JOCTYIIE.
CBOOOAHBIN TOCTYI

Tpakrop.
TCXHHUKHU
http://i-Kkiss.ru/rubrika/traktora

Hcropus  passutus

TPaKTOPHOU

TpakTop - 3T0 camoaBIKYyIIasics (TyCeHUYHas
Wi KoNECHas) MallluHa, TNpeAHa3HauYeHHas
JUISL  BBIMOJHEHUS  CEJIbCKOXO35HCTBEHHBIX,
JIOPOKHO-CTPOUTEIHHBIX, 3eMJICPONHBIX,
TPAHCIIOPTHBIX W JIPYTHX paboT B arperare ¢
MPUIICTTHBIMH, HABECHBIMH W
CTallMOHAPHBIMU MAIlIMHAMU, MEXaHU3MAMH U

PUCTIOCOOTICHUSMH.
CrnoBo «TPAKTOP» MIPOUCXOIUT oT
aHrmickoro cnoBo «track». Tpak - 3T0

OCHOBHOMW 3JIEMEHT, U3 KOTOPOTo COOHMpaeTcs
ryceunia. CBoOOIHBIN TOCTYI

[Tpodeccus nukeHep-MexaHUK

https://www.profquide.io/professions/injener meh

anik.html

Wnxenep-mexanuk (mechanical engineer) —
3TO  CHEUMAJIMUCT, KOTOPBIM  3aHMMAaeTcs
MPOCKTUPOBAHUEM, KOHCTPYHPOBAHHEM W
IKCIUTyaTaruen MEXaHHUYECKOTO
o0opynoBaHus,  MalllMH,  anmapaToB B
pasnuyHbIX ~ cdepax  MPOU3BOACTBA U
HapOJIHOTO X03s11cTBa. CBOOOIHBIN TOCTYI

denepanbHbIA
oOpa3zoBaHHE
http://www.edu.ru

nopTan

«Poccuiickoe

denepanbHbIil rnopTan «Poccniickoe
oOpa3zoBaHHe» — YHUKAJIbHBIH HHTEpHET-
pecypc B chepe oOpa3oBaHUs U HAYKH.
ExxenHeBHO TyOJIMKYyeT caMmble aKTyalbHBIE
HOBOCTH, aHOHCBI COOBITHH, HH(POPMALIMOHHBIE
MaTepHalbl Uil IMHPOKOTO Kpyra YHTATelNeH.
ExxeHenenbHO Ha mopTrane  pa3MelaroTcs
OKCKJIFO3UBHBIC ~ MaTepUaNbl, HWHTEPBBIO C
BEAYIIMMH CHENMaINCTaMH — TIeJlaroram,
NICUXOJIOTAMH,  YYCHBIMH, DPEMOPTAXKH |
aHAJMTUYECKUE CTaThU.

YuraTenu mosy4yaroT AOCTYH K HOPMaTHBHO-
npaBoBoii 0aze cdepsl 00pa3oBaHUs, OHH
MOTYT TIOJIb30BaThCsl CaMbIMH Pa3IMYHBIMU
MOJIE3HBIMU ~ CEpPBHCAaMU — TaKUMH, Kak
OHJIAMH-TECTUPOBAHUE, OIPOCHI o
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[TpodeccuonanvHas 6a3a NaHHBIX U

PIH(bOpMaI_[I/IOHHO'CHpaBOLIHBIe CUCTCMBI

WNudopmanus o mpaBe COOCTBEHHOCTH

(PEKBU3HUTHI IOTOBOPA)

AKTyaJIbHBIM TCMaM U T.I.

.. OpraanzanmoHH Otpacasb N
Cokpaménnoe OduunanbHbIA
Haspanue opranuszanuu 0-nIpaBoBast (obnacTh .
Ha3BaHHe cait
dopma JAesITeJIbHOCTH)
Koopaunamus
JIEATeILHOCTH
YJICHOB
Accornmanus
Accoruanuy u
SIBIISICTCS
. | IpeICTaBIICHUS
Acconmanus HEKOMMEPUYECKOH
MEKTyHAPOTHBIX opranusarei SallITEL MX https://www.asm
Y ACMAII HWHTEPECOB B - :
aBTOMOOMJIBHBIX Acconmanus ap.ru/index.php
cthepe mepeBo3ok
TIEPEBO3YHKOB SIBIISICTCS
IPY30B H
FOPUINIECKAM
MACCaXKUPOB B
JUIIOM
MEXTyHapOIHOM
aBTOMOOMIILHOM
COOOIICHUH
Oo6mepoccuiicka
s1 OOIIeCTBCHHAS
OpraHu3aIys 3amuTa 001X
«Poccuiickuit HHTEPECOB U
COI03 JIOCTIOKCHHS
HMHXCHEPOB» YCTaBHBIX IIeJIeH
(manee 00BEIMHUBIITNXC
HMEHyeMas s TpakJIaH N
Poccuiickuii coro3 «Coons») oc mfcmnmo,mn hitp://poccuiicki
PCH y H-COI03-
HMHXCHEPOB SIBIISIETCS X CBOIO
WH)XEHEPOB.pd/
OCHOBAaHHBIM Ha | JIESITECILHOCTH Ha
YJICHCTBE TEPPUTOPHUH
OOIIIECTBEHHBIM | 00Jjee MOJ0BHHBI
00BbEIMHEHUEM, CyOBEKTOB
CO3JIaHHBIM B Poccuiickoi
dhopme deneparuu
00IIIeCTBEHHOU
OpraHH3alu
Koopaunanus
MpeIIPUHAMATET
bCKOH
Hexommepueckasi | J1eATEIBHOCTH,
N opraHu3anus — | IpeacTaBlICHUE U
Acconmanus «Poccuiickne P H peil https://www.asro
POA/L 00beAMHEHHE 3aIuTa 00X
ABTOMOOMITBHBIC JTUIICPhD» ad.org/
FOPUAMYECKUX MMYIIECTBEHHBIX
JIATY WHTEPECOB B
obmacTu
aBTOMOOHIILHOTO
JIAJIEPCTBA
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12. IIporpammHuoe

odecreuyenmne

(1M EeH3UOHHOE |

CB0OOO/THO

paCHPOCTpaHﬂeMOQ), HCIMOJIB3YEMOEC IIPH OCYHIECTBJICHUH 06p330B3TeJIbHOI‘O

nmpoumecca

Aynuropus

[IporpammHuoe obecrieueHre

Wudopmanus o nmpase
cOOCTBEHHOCTH (PEKBU3UTHI
JI0TOBOPa, HOMEp JIMIECH3UH U
T.J.)

Ne 1016 Yuebnas
ayJAUTOPUS JIJIS
MIPOBEICHUS YIEOHBIX
3aHSATHI BCEX BUJIOB,
MIPETYCMOTPEHHBIX
MPOrpaMmmMoit
OakaylaBpuata/
cnenuaiurera/
MarucTpaTypsl,
OCHAIIlCHHasI
00opyIOBaHUEM H
TEXHUYCCKHUMHU
CpeacTBaMu 00y4yeHus,
COCTaB KOTOPBIX
ornpezenseTcs B pabounx
porpamMMax JTUCIHILIHH
(Moyei)

Kabunet xumum,
MaTepHUaIOBEICHUS 1
IKCIITyaTaI[MOHHBIX
MaTepHaJloB

Windows 7 OLPNLAcdmc

norosop NeJ103 ot 30.05.2012) ¢
noncoriamenusimu ot 29.04.14 u
01.09.16 (6eccpouHast TUIICH3US )

Kaspersky Endpoint Security
Cranpaprasii Educational
Renewal 2 roma. Band S: 150-249

Howmep nmunensun 2B1E-211224-
064549-2-19382
CyOnuueH3noHHbIN 10r0BOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Google Chrome

CBoOoaHOE pacpocTpaHsieMoe
porpaMMHOe o0ecredeHne
(6eccpounast TULICH3U)

Gimp

CBOOOIHO PacIpOCTPaHIEMOe
porpaMMHOe o0ecreueHue
(GeccpouHast TUIIECH3MS)

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

HOMED JUIIeH3uu-42661846 ot
30.08.2007) ¢ momncornameHusIMu

01 29.04.14 1 01.09.16
(6eccpounast TULICH3US)

Pascal ABC

CBOOOIHO pacnpocTpaHsIeMoe
IporpaMMHOe oOecrieueHue
(Geccpounast TUIIEH3MS)

Ne 1126 ITomemenue nisd
CaMOCTOSITENTLHOUN pabOTHI
00yJaromxcst

Kaspersky Endpoint Security
Cranmaptaerii Educational
Renewal 2 rona. Band S: 150-249

Howmep mumenzun 2B1E-211224-
064549-2-19382
CyOnuiieH3nOHHBIN T0TOBOP
Ne821 832.223.3K/21 ot
24.12.2021 no 31.12.2023

Windows 7 OLPNLAcdmc

noroop NeJ103 ot 30.05.2012) ¢
norcornameHusamMu ot 29.04.14 u
01.09.16

(GeccpouHast TUIIEH3HS)

AdobeReader CBOOOIHO PactpoCTpaHsIeMoe
IporpaMMHoOe oOecrieueHue
(GeccpouHast TUTICH3MS)

l"apanT Horosop Ne 735 480.2233K/20 ot
15.12.2020

Yandex Opayzep CBOOOJTHO PACTIPOCTPAHIEMOE
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porpaMMHOe oOecrieueHue
(GeccpouHast TUIIEH3USA)

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

HOMEp JuleH3un-42661846 ot

01 29.04.14 1 01.09.16
(6eccpounast TULICH3U )

Zoom CBOOOIHO pacmpocTpaHsIeMoe
IIPOrpaMMHO€E 00ecTieueHNE
(6eccpounast TULICH3U )

AIMP OTEYECTBEHHOE CBOOOIHO

obecnieueHue (beccpouHas

JULEH3Us)

13. MaTepuaibHO-TeXHHYECKOe o0ecnedeHne JUCIMILTUHbI

Tun u HOMCEDP IMOMCIICHHUA

[lepevyeHb OCHOBHOTO 00OPYIOBaHMS U TEXHHUECKUX CPEICTB
o0OydeHus

VYuebHas ayauTopus TSt
MPOBEICHUST YYEOHBIX 3aHATUH
BCEX BHJOB, HPEIYCMOTPEHHBIX
MIpOrpaMMoi OaxanaBpuata/
CrieluanuTeTa/  MarucTpaTypsbl,
OCHalleHHass 000pyJOBaHUEM H

OO6opynoBaHue: KOMIIEKT MeOeH JJi1 y4eOHOTo MpoIiecca;

TEXHUYECKUMU CpeAcTBaMu
JI0CKa y4eOHasi; CTeHIbI
oOyueHus, COCTaB  KOTOPBIX
TexHudeckne cpeicTBa OOyYeHUS: KOMIBIOTEPHAs TEXHHKA;
orpeieNnsercs B pabounx .
MyJIbTUMEIMIHOE  oOopynoBaHHe  (IPOEKTOpP,  JKpaH);
porpamMmax TMCIUTUTAH
. KOMIUIEKT JJa0OpaTOpPHOTO 00OPYIOBAHMS IO JTUCIUTIIINHE
(Momymeit)
Kabuner XAMHH,
MaTepHaoBeICHHS u
HKCILTYaTaIlMOHHBIX MaTEPHUAIOB
Ne 1016  (YeGokcapwl, Yy
K.Mapkca, 1.60)
[Tomerienue s | O6opynoBaHMe: KOMIUIEKT MeOeNu /11l yueOHOro mpoliecca;
CaMOCTOSITEITLHOU pabothl | TexHuueckre cpefcTBa OOYYCHHs: KOMITBIOTEPHAs TEXHHUKA C
o0yyJaromuxcs BO3MOXHOCTBIO ~NOJKTIOUEHHss K cetu «VHTepHeT» u

No 1126 (r. Yeboxkcapsl, yiI.
K.Mapkca, 60)

o0ecrieyeHHeM JI0CTyla B IEKTPOHHYIO HH(POPMALMOHHO-

oOpa3oBaTenpHyI0 cpeny Pununana

14. Meroauueckue
JTUCIHUILTHHBI

yKa3aHusi A8 00y4yamolierocsi IO OCBOEHHIO

Memoouueckue ykazanus 0,151 3aHAMUI TeKYUOHHO20 MUNA

B xone

JCKIIMOHHBIX

3aHATUNA  OOydYaromemycss HEOOXOAUMO BECTU

KOHCIICKTUPOBAHWE YYEOHOrOo MmaTepuasia, oOpamaTh BHHMaHHE HA KaTETOPHH,
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(GOpMYITHPOBKH, PACKPBIBAIOIIKE COJIEPKAHUE T€X WJIM UHBIX SIBJICHUN U MPOLIECCOB,
Hay4HbIE BBIBOJIbI U IPAKTUYECKHE PEKOMEHIAINH.

HeoOxoaumo 3agaBaTh NPENOJaBATENI0 YTOUHSIONIME BOMPOCHI C LEJIBIO
VSCHEHUS  TEOPETUYECKUX  IOJIOKEHUH, pa3pelieHHs] CHOPHBIX  CUTYalMi.
IlenecooOpa3no mopabaTbiBaTh CBOW  KOHCIEKT JICKIIMH, Jejlags B HEM
COOTBETCTBYIOIIIME 3allUCH M3 OCHOBHOW W  JIONIOJIHUTENBHOM JIMTEPATYPHI,
PEKOMEH/IOBAaHHOW TMpernojiaBaTejeM M MPeayCMOTPEHHON Y4eOHON mporpaMmoii
JTUCIUTUTUHBI.

Memoouueckue ykazanusa 011 3aHAMUN CEMUHAPCKO20 (NPAKmMu4eckoz2o)
muna.

[IpakTUueckue 3aHATHS MO3BOJIAIOT Pa3BUBATh y 0OYyYarolIErocs TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CAMOCTOSTEIBHO M3ydaTb JIATEPaATypy,
aHAJIM3UPOBATh MPAKTUKY; y4aT 4e€TKO (POPMYJIMPOBATh MBICIIb, BECTH IUCKYCCHUIO, TO
€CTh MMEIOT MCKIIOYUTENbHO Ba)KHOE 3HAYEHHE B PA3BUTUU CAMOCTOSITEIBHOIO
MBIILICHUS.

[loaroToBka K MpPaKTHYECKOMY 3aHATHIO BKIIOYAaeT JBa dtana. Ha mepBom
sTane oOydawIlMiics IJIAHUPYET CBOIO CaMOCTOSTENbHYI0 paboTy, KOTOpas
BKJIFOYAET: YSICHEHUE 3aJlaHHUsl Ha CaMOCTOATENIbHYIO padoTy; MoAOOp OCHOBHOW H
JOTOJHUTENBHOW  JINTEPATyphbl; COCTaBJIE€HUWE IUIaHa padoThl, B  KOTOPOM
ONPENENSIIOTCA OCHOBHBIE IyHKTBI MpeACTOsANIed NoaArotroBku. CocTaBieHHE IJIaHa
JUCLMIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B paboTe.

BTopoii 3Tam BKIIFOYAET HEMOCPEACTBEHHYIO MMOJArOTOBKY K 3aHATHIO, KOTOPas
HAQUYMHAETCS C U3YyYEeHHUS OCHOBHOM U JOMOJHUTENbHOM nurepaTypbl. Ocoboe
BHUMaHHUE MPU ITOM HEOOXOAUMO OOpaTUTh Ha COJIEP:KaHWE OCHOBHBIX IOJIOKEHUHN
U BBIBOJIOB, OOBSICHEHUE SIBJICHUN U (DAKTOB, YSICHEHUE MMPAKTUUYECKOTO MPUIIOKEHUS
paccMaTpUBaEMbIX TEOPETHUYECKHX BONPOCOB. Jlanee ciieqyer MOATOTOBUTH TE3UCHI
JUISL BBICTYIUIEHUH IO BCEM Yy4e€OHBIM BOIIPOCAM, BBIHOCHMBIM Ha MPAKTHYECKOE
3aHATHE WIA [0 TEME, BBIHECEHHOW Ha JTUCKYCCUIO (KpYIJIBIA CTOJI), POAYyMaTh
MpUMEPBl C LENbI0 O0ECrneYeHUs] TECHOM CBS3M HM3y4aeMOW TEMbl C pealbHOU
KU3HBIO.

['oToBsACH K AOKIJIAMy WM BBICTYIUICHHIO B paMKaX HHTEPAKTHUBHON (DOpMbI
(mMckyccusi, KpyTriblid CTOJ), IPU HEOOXOJIUMOCTH CIEAYET OOPATUTHCS 32 TOMOIIBIO
K [IPENO0IaBaTelo.

MemoouuecKkue yKazanusa K camocmoamenvHoil padome.

CamocTtosTenbHass pabdoTa OOy4arolerocsi SBJISETCS OCHOBHBIM CpPEICTBOM
OBJIAJICHUS Y4€OHBIM MaTepUaIOM BO BpeMsi, CBOOOIHOE OT 00s13aTEeIbHBIX yUeOHBIX
3anatuid. CamocrosiTenpHas padora oOydarolierocs Haja YCBOEGHHEM YyueOHOTo
MaTepuaga MO Y4yeOHOM AMCHUIUIMHE MOXKET BBIINOJHATHCS B OHOIMOTEKE
YHUBEpPCUTETA, yUeOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJIaccaX, a TAKXKE B JOMAIIHUX
ycnoBusax. CopepkaHue M KOJIMYECTBO CaMOCTOSITENIbHOM paboThl 0Oydarouierocs
onpenensieTcss y4eOHOW MporpaMMon AUCIUIUIMHBI, METOJUYECKUMH MaTepuaiamu,
NPAKTUYECKUMHU 3aIaHUSIMU U YKa3aHUSAMHU MPENoIaBaTes.

Camocmoamenvuasn padoma é ayoumopHoe pems MoHcenm 6KI04ams:

1) KOHCIEKTHpPOBaHHE (COCTABICHHE TE3UCOB) JICKIIHIA;

2) BBINOJIHEHHUE KOHTPOJIBHBIX PaldoT;
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3) pelicHue 3a1a4;

4) paboTy CO CIIPaBOYHOW U METOINYECKOH JINTEPATyPOH;

5) paboTy ¢ HOpMAaTUBHBIMH ITPABOBBIMH aKTAMU;

6) BBICTYIUICHUS C JOKJIAJaMH, COOOIICHUSIMHA HA CEMUHAPCKUX 3aHSITHSAX;

7) 3amMTy BBITOJHCHHBIX padoT;

8) ywactme B omepaTHBHOM (TEKyIIeM) OIPOCE IO OTACIbHBIM TeMaM
M3y4aeMOU TUCIUILINHBI,

9) yuacte B coOeceloBaHMSX, JICIOBBIX (POJICBBIX) WIpPax, JUCKYCCHSX,
KPYTJIBIX CTOJIaX, KOH(PEPEHITUSX;

10) yuacTue B TECTUPOBAHHH U JIP.

Camocmoamenvuana paboma 60 6HeayOUMOPHOE 6PEMA MOIHCEN COCHOAMDb
u3:

1) TOBTOpEHUS JICKIIMOHHOTO MaTepHaa;

2) TOITOTOBKH K MPAaKTHYECKUM 3aHATHSM;

3) wu3ydeHus y4eOHOW U HAYYHOU JIUTEPATYPHI,

4) w3y4eHHs HOPMATHBHBIX INPABOBBIX aKTOB (B T.4. B JJEKTPOHHBIX 0azax
JAHHBIX );

5) permicHus 3a/1a4, M MHBIX PAKTHYSCKUX 3aTaHUN

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

7) TOATrOTOBKH K MPAKTHYECKHUM 3aHATHUSIM YCTHBIX JOKJIAJIOB (COOOIICHHU);

8) moaroroBku pedeparoB, 3CCE M HHBIX HHIUBUAYAIbHBIX MMHChMEHHBIX
paboT 10 3aJaHUTO0 MIPEIOIaBaTEeNs;

9) BBINOJIHEHHUS KypCOBBIX PabOT, MPEAYCMOTPEHHBIX YUSOHBIM IJIAHOM;

10) BBIMOJIHEHUS BHITYCKHBIX KBaTH(PHUKAIIMOHHBIX PadOT H JIp.

11) BeIeIeHUsT HauOoJIee CIOXKHBIX M MPOOJIEMHBIX BOMPOCOB IO HU3ydacMOi
TeMe, TIOJyYeHHE PAa3bICHCHUM W PEKOMEHAAIMi MO0 JaHHBIM BOIIPOCAM C
npernoAaBaTe M Ha KOHCYJIbTAIUAX.

12) npoBeieHUs CaMOKOHTPOJISI IyTeM OTBETOB Ha BOMPOCHI TEKYIIETO
KOHTPOJISI 3HAHWM, PEIICHUsI MPEACTABICHHBIX B yUeOHO-METOANYECKUX MaTepHanax
Kadeapsl 3a1ad, TECTOB, HAMMCAHUS pedepaToB U 3CCE MO OTIEIBHBIM BOIPOCAM
MU3y4aeMOU TEMBI.

Texymuii KOHTPOJIb OCYIIECTBISETCS B (DOpPME YCTHBIX, TECTOBBIX OMPOCOB,
JOKJIaJI0B, TBOPUECKUX 3aJaHUM.

B ciydae mpomnyckoB 3aHITHI, HATMYUS UHIUBUIYAIBHOTO Tpadrka 00ydeHUsI
W IS 3aKpeTUICHHUs] TMPAKTUUYECKUX HABBIKOB CTYACHTaM MOTYT OBITh BBIJAHBI
TUTIOBbIC WHAWBUAyAJIbHBIC 3aJaHHS, KOTOPHIE JOJDKHBI OBITh CHAHBI B
YCTaHOBJICHHBIN TTPETO/IaBaTeNIeM CPOK.

15. OcoGeHHOCTH peajM3alMH JAMCHUIUIMHBI JJIS WHBAJUAOB M JMI C
OrpaHMYEeHHBbIMH BO3MOKHOCTSIMU 3/10POBbSI

OOyyeHue Mo AUCHMIUIMHE «XUMHS» WHBAIUIOB U JIMI C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 3710poBbs (naniee OB3) ocyiiecTBiseTcs MpenogaBaTeieM ¢ yueToM
0COOEHHOCTEN TNCUXO(PU3NYECKOrO Pa3BUTHUS, UHIMBHUIYAIbHBIX BO3MOXKHOCTEH W
COCTOSIHUS 3JI0POBBSI TAKUX OOYHAIOITUXCS.
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Jlisl CTyIeHTOB ¢ HapyLIeHUSIMU ONOpHO-ABHUraTensHol GpyHkuuu u ¢ OB3 mo
CIyXy NPEIyCMATPUBAECTCA COIPOBOXKJICHUE JICKIUNA M NPAKTUYECKUX 3aHATUU
MYJbTUMEIUIHHBIMU CPEJCTBAMH, Pa3aTOYHBIM MaTEPUATIOM.

Jnsa crynentoB ¢ OB3 1no 3peHHMIO NOpeaycMaTpUBaeTCs MPUMEHEHUE
TEXHUYECKUX CPEACTB YCHJIECHUS OCTATOYHOTO 3pEHUs, a TaKXe MpeaycMoTpeHa
BO3MOXKHOCTh pa3pabO0TKU ayInOMaTepHaioB.

[To mucuunnuHe «XuMmus» 0O0yYeHUE WHBAJIUAOB M JIUIl C OTPAaHUYECHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI MOKET OCYIIECTBIISTbCA KaK B ayAUTOPUH, TaK U C
UCIIOJIb30BAaHUEM  JJIGKTPOHHOW  MH(POPMALMOHHO-00pa30BaTeNbHONW  Cpepbl,
00pa30BaTEILHOTO MOPTaJia U AIEKTPOHHON TOYTHI.
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JIUCT JOIIOJIHEHUU 1 UBMEHEHUN
paboueit mporpaMMbl JUCITUTITTHBI

Pabouas mporpamMma AWCHHILIMHBI PacCMOTPEHA, OOCYXKIeHa H OJ00peHa IS
ucnioaeHns B 2023-2024 ydeOHOM Tomy Ha 3acemanuu Kadeapsl, IpoTokoda Ne 06
ot «04» maprta 2023 T.

BHeceHbl MomMoMHEHMS MW HW3MCEHEHHS B YacTH aKTyaJHW3allii JIMIICH3MOHHOTO
IIPOTPaMMHOTO obecIrieyeHue, HCIIOJIB3YEMOEC IpH1 OCYIISCTBICHHUH
00pa30oBaTEIbHOr0 MPOIlecca IO JaHHOM JMCIHHUILUIMHBI, a TaK K€ COBPEMEHHBIX
npodheCCHOHANLHBIX 0a3 JMaHHBIX M HMHGOPMAIMOHHBIX CHOPABOYHBIX CHCTEMAaX,
aKTYaJIM3aldi TEM JUISL CaMOCTOSATEIbHOM paOOThl, aKTYaJIW3aldd BOIPOCOB JUIS
IIOJTOTOBKHM K MPOMEKYTOUHOM aTTECTAllMHM, aKTyaJu3alluy IMepedHs] OCHOBHOM M
JIONOJIHUTEIILHON YIE€OHOU JIUTEPATYPhL.

PabGouast mporpaMma IHCHMIUIMHBI pPAacCMOTpPEeHa, OOCYXKJIeHa W OofoOpeHa s
ucroaeHns B 2023-2024 ydeOHOM Tomy Ha 3acemanuu Kadeapsl, IpoTokoa Ne 10
oT «22» aBrycrta 2023 T.

BHeceHpl [OMOJMHEHWS Y W3MEHEHWS B YacTH AaKTYAJIM3AIMU  DJIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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