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1. ®enepanbHblif rocynapcTBeHHbI 0Opa3oBaTeNbHbIH CTaHAApT BbiclIero obpa3oBaHus — OakajnaBpuaTr mno

HanpasneHuto nmoarotoBku 35.03.06 ArpouHXeHepHs, yTBepXASHHbIH NMpUKa3oM NpvkazoM MuHOOpHayku or 23
asrycra 2017 r. Ne 813, ¢ u3MeHeHUsAMHU, BHECEHHbIMH NpHKazaMid MuHOGpHayku oT 26 Hos6psa 2020 r. Ne 1456, ot 8
tdespans 2021 r. Ne 83, ot 19 urons 2022 r. Ne 662, ot 27 depanst 2023 r. Ne 208;
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n3MeHeHui B enepanbHble rocyJapcTBEHHbIE 00pa3oBaTeibHbIe CTaHaPThl BbICILET0 00pa3oBaHus — 6akanaBpuar 1o
HanpaBNeHUAM MOATOTOBKU)

3. Ipuka3z MuHKcTepcTBa HayKu U Bbicliero oopazoBanus Poccuiickoii denepauuu ot 26 HosOps 2020 r. Ne 1456 «O
BHECEHHH M3MeHEHMil B (enepainbHble rocynapCTBeHHble 0Opa3oBaTeNbHbIE CTaHAApPThl BbICLIEro 0Opa3oBaHUAY;
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COJIEP)KAHUE PABOYEM ITPOI'PAMMBI JIJUCHUTLJIAHBI

No HaunmenoBanue pasnena (moapasnaena) Crp.
1 Llenp u 3aaa4l OCBOCHUS JUCLHUILINHBI 5
2 [lepedenp mIaHUPYEMBIX PE3yJIbTATOB OOYUCHHS IO TUCITUTIIIMHE,
COOTHECEHHBIX C MIAHUPYEMBIMH pe3yJibTaTaMU OCBOCHHUSI 00pa30BaTEIbHOMN
pOTrpaMMBbl 6
2.1  OobmenpodeccnoHanbHbIC KOMIIETCHIIUN U HHIUKATOPHI UX JTOCTHKCHUS 6
3 MecTo AUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeILHON MTPOTrpaMMBbl 7
4 CtpykTypa AUCUUILIMHBI U PaclpeiesieHUue €€ TPYI0EMKOCTH (Ha OTHOTO
00yuaroIerocs) 7
5 Conep>xaHue JUCUUTUIAHBI 8
5.1  CopepxaHue JUCHMILUIAHBI, CTPYKTYPUPOBAHHOE IO TeMaM (paszenam) ¢
yKa3aHUEM OTBEJCHHOI'O Ha HUX KOJIMUECTBA aKaJIeMUYECKUX YaCOB U BHUJIOB
Y4EOHBIX 3aHATUN 8
5.2 Paznensl AUCIUIUIMHBI IO BUAAM ayIUTOPHOM (KOHTaKTHOM) paboThl U (OPMBI
KOHTPOJIS 10
5.3  JlabopatopHbie pabOThI 11
6 [lepeuenb yuyeOHO-METOIMUECKOTO 00ECTICUEHUs JIJIsl CAMOCTOSATENbHOM
paboThl O0YYAOITUXCS TIO AUCITUTLIINHE 12
6.1  Bunasl camocrositenbHOM padoThl o0ydaromuxcs (CP) 12
6.2  Meroauyeckue ykazaHus (111 CaMOCTOATENbHON pabOThI) 13
7 @oHJ OLIEHOYHBIX CPEICTB I POBEICHUS TEKYILEH U IPOMEKYTOUHOU
aTTeCTaK O0yJarOIIUXCS TT0 TUCIIUILINHE 13
7.1  TlepeueHb KOMIIETEHIIMI C YKa3aHUEM HTANoB UX (popMUpOBaHUS B IIpoLiecce
ocBoenusi OITOIT BO 14
7.2  OnucaHue MoKa3areyiel U KpUTEPUEB OLICHUBAHWSI KOMIIETEHIIMN Ha
Pa3JIMYHBIX dTanax ux GOpMHUPOBaHUs, ONTMCAHUE IIKAT OLICHUBAHUS 15
7.3 TumnoBble KOHTPOJILHBIC 3aJJaHUS WM HHBIE MaTepHANIbl, HEOOXOIUMBIE JJIS
OTICHKY 3HAHWM, YMEHUH, HABBIKOB, XapaKTePU3YIOIIHMX dTanbl (OPMUPOBAHUS
KOMIIETEHIIMI B MPOLIECCE OCBOCHUSI 00pa30BaTEIbHON MPOrPAMMBI 19
7.3.1 TunoBsle 3a1aHust 7151 IPOBEJICHUS TEKYILIETO0 KOHTPOJIS U PyOeKHOTO
TECTUPOBAHUS 19
7.3.2 TumnoBbie 3a7aHus JJIs1 TPOBEJCHUS MPOMEKYTOUHOM aTTecTanuu (3adera,
JK3aMeHa) 42
7.4  Meroanueckue MaTepuabl, ONPEASIAIOMNE NPOLEIyPbl OLEHUBAHNS 3HAHNM,

YMEHH, HAaBBIKOB, XapaKTEPU3YIOUINX ATarbl (POPMUPOBAHUS KOMIIETCHITHIHA

47



Ne HaumenoBanue pasnena (moapasnaena) Crp.

8 [lepeueHb OCHOBHOM U JIOTIOJIHUTEIHLHOW YUeOHOH TUTEpaTyphl, HEOOXOUMOMN

JUISI OCBOEHUS JUCLUIIINHBI 50
8.1  OcHoBHas yueOHas TuTEpaTypa 50
8.2  JlomomHurenbHas yueOHas JUTEpaTypa 50
9 [lepeuenb pecypcoB HHPOPMALIMOHHO-TENIEKOMMYHHUKAIIMOHHON CETH

NnTepuer 52
9.1 IlepeudeHb IEKTPOHHO-OUOIMOTEYHBIX CUCTEM 52
9.2  IlepeueHb peKOMEHIYEMBIX HHTEPHET-CAUTOB MO JUCHUILIINHE 52
10 Meroaudeckue ykazaHus sl 00y4aromuxcs Mo OCBOSHUIO JUCITUTIITUHBI 53
11 [lepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHHA, UCTIOIb3YEMBIX NPU

OCYIIECTBJICHUHN 00pa30BaTEILHOIO MpoLecca M0 AUCIUILIIMHE, BKIIIOYas

NepeYeHb MPOrpaMMHOI0 0OecreueHus: U MH(POPMAMOHHBIX CIIPABOYHBIX

CUCTEM 53
11.1 TlepeudeHb TUIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHSIEMOI0 MIPOrPAMMHOTO

obecriedyeHns yueOHOro mporecca 53
11.2 Ilepeuenb npodeccuoHalIbHbIX 0a3 TaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX

CUCTEM 54
11.3  [doctyn x cetn MHTEpHET 55
12 MarepuanbHO-TeXHUYECKOE oOecrieueHrne 00y4yeHus o TUCUUTLITNHE 54
12.1 Ilnanupyemple MOMELEHUs Uil IPOBEAEHUS BCEX BUIOB YUEOHOM

JCATCIIBHOCTU 55
13 Opranuzarus 00pa3oBaTeILHOTO MPOIECcca JIUIL C OTPAHUYECHHBIMHU

BO3MOXHOCTSIMH 3J0POBbS 57

ITpunoxenus
[Tpunoxenue 1. AHHOTanuMs padboyeil NporpaMMbl JUCIUIUIMHBI



1 Ileap u 3aga4M 0CBOEHMA JUCHUILIHHBI

Heabo wu3ydeHUs UCIHUIUIMHBI «XUMHs» SBISETCS (POPMHUPOBAHME OCHOBHBIX
MOHATHUH, 3HAHUN U YMEHHI 10 XUMUHU, (POPMUPOBAHUE 3HAHUN 00 OOIIMX 3aKOHOMEPHOCTSIX
XUMHUYECKUX PEaKIUil.

3amayu:

— W3yYCHHE OCHOB COBPEMEHHOTO YUCHUS CTPOSHHUS aTOMa M TEOPUU XUMHUECKOU CBSI3U;

— W3yYCHHE OCHOB YUCHHUS O CKOPOCTH XMMHYECKUX PEAKIINA, XUMUIECKOM PABHOBECHUH;

— H3YYCHHE OCHOB YYCHHUS 00 YHEPTeTHKE XUMUUICCKUX PEaKIUH;

— H3y4YEeHHE OCHOB COBPEMEHHOM TEOPHH PACTBOPOB;

— H3yYCHHE TEOPHH OKHCIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKITUN U 3aKOHOB
ANEKTPOXUMUH;

— W3YyYCHHE TCOPETUYCCKUX OCHOB IPOIIECCOB KOPPO3UU METAUIOB M METOJOB 3alUTHI
METAIIJIOB OT KOPPO3HH;

— TII0Ka3aTh POJIb XUMHUU B Pa3BUTHH COBPEMEHHOTO €CTCCTBO3HAHHMS, €€ 3HAUCHUE IS
npo(heCCUOHATTLHON JeSATEIbHOCTH;

— o0ecreynTh  BBIMOJHEHHWE  OOyYAOIIMMHCS  JTADOpAaTOPHOTO  MPaKTUKyMa,
WLUTIOCTPUPYIOIIETO CYIITHOCTh M METOIbI XUMUU;

— TPUBUTH OOYYAIOIIMMCS HAaBBIKM TPAaMOTHOTO M PAIMOHAILHOTO O(GOpMIICHUS
BBITIOJTHEHHBIX 3KCIIEPUMEHTAIBHBIX pa0OT B JJa0OPATOPHOM MPAKTHKyMe, 00pabOTKH
PE3yIbTaTOB SKCIICPUMECHTA.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS MO IUCHHUILIUHE, COOTHECEHHBIX C
IUVIAHUPYEMbIMH Pe3yJIbTATAMHU O0CBOEHHUSI 00Pa30BaTe/IbHOI MPOrpaMMbl

N3yyenne maHHOW JMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHE y OOYYaAIOUIUXCS
cnenyromiei odmenpodeccnonanbHo komrereHuu (OITK-1.1):



2.1 OomenpogdeccnoHaIbHbIE KOMIIETEHIIUU U HHAUKATOPBI UX J0CTHKECHUS

Kon Kon 1 HauMeHOBaHHe HHANKATOPA AOCTHKEHUsI KOMIeTeHIIHH
Conep:xanne KOMIIETEHIIUN
KOMIeTeHIHH 3HATH | yMeTb BJIaIeTh
OIIK-1 CrocobeH pemrats tumosbie | OITK-1.1.

3a1a4d IpoQecCHOHATBHON
JIeSITEILHOCTH HAa OCHOBE
3HAHWM OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK C
HpI/IMeHeHI/IeM
uH(popManoHHO-
KOMMyHI/IKaI_II/IOHHI)IX
TEXHOJIOTHI

JleMOHCTpHUpYeT 3HaHHE OCHOBHBIX 3aKOHOB MaTEMaTHYECKNX, €CTECTBEHOHAYYHBIX U 00LIETTPO(EeCcCHOHATBHBIX
JICLUITINH, HEOOXOJUMBIX ISl PEIICHNS TUITOBBIX 33/1a4 B 00JIACTH arpOMHXCHEPUH

OCHOBHbBIE 3aKOHBI XUMHH

HpOI/ISBO,Z[I/ITB BBIYHCJICHUSA C
HCTI0JIb30BaHUEM OCHOBHBIX ITOHATHH 1
3aKOHOB XUMHH

CoBpeMeHHOI TEPMHHOJIOTHEH B
00JaCTH XUMUH




3 MecTo JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucnuminHa «XuUMHs OTHOCHTCS K 00s3aTeIbHOM 4YacTH 00pa3oBaTesIbHOU

mporpamMmbl OakanaBpuara.

4 CTpyKTypa IMCHUILJIMHBI U pacnpeae/ieHue ee TPyJ10eMKOCTH
(Ha o1HOTO0 00YyUYaIOIIEroCcs)

Bun yueOHoii padoThI Beero 3a 1 cemecrp

4acoB 4acoB

1. KonrakTHast padoTa nNpu nNpoBeJeHUH Y4eOHBIX 3aHATHIA, Beero (Jlex 51,85 51,85

+ Jla6 + Ilp + KCP)

B TOM YHUCJIC:

JlekunoHHble 3aHsTUs (Jlek) 17,00 17,00

JlabopaTopusbie 3austusi (J1ab) 34,00 34,00

[pakruueckue 3ausrust (11p) - —

[IpoBenenne KoHCyIbTaLMI 10 YueOHOU nucuunmnae (KCP) 0,85 0,85

2. CamocTosiTeqbHast padora, Bcero (CP + xonmpony) 52,85 55,95

B TOM YHCJIE!
CamocrosiTensHas paboTa IpH BHIITOJHEHHH pacueTHO-TpadudecKkoit paboThl,
THUIIOBOT'O pacyera, pedepara, KOHTPOJILHOH paboThl, 3cce H Ap. - -
CamocrosiTensHas padoTa IpH BHIITOJHEHNH KYPCOBOH paboThl (IIpoeKTa) - -
CamocrosiTenbHasi padoTa IpH MOJr0TOBKE K 3K3aMeHY 23,7 23,7
CamocrosiTenbHas padoTa IpH MOJTrOTOBKE K 3a4eTy

[Ipoune BuabI caMOCTOSATENBHOM PabOTHI (HOATOTOBKA K JICKLIUSIM,

71200paTOPHBIM, MPAKTUYECKUM 3aHATHSIM) 29,15 29,15
3. KonTakTHas pa6oTa npu NpoBeicHNN MIPOMEKYTOYHOM aTTecTanuu,

BCEro 3.3 33
I'pynmoBsle KOHCYIBTAIMHK TIEPE]] SK3aMEHOM H CAada K3aMeHa Mo

qucruiuaae (Ko) 3,3 33

Cnayva 3adera no gucnuminae (K) - _
3amuTa KypcoBoii pabotsl (poekra) (K) - _

O061as Tpy10eMKOCTh JMCUMILIMHBI B Yacax: 108 108
B TOM 4HCJI€ B POpMe MPaKTHICCKOM ITOATOTOBKH
O061as Tpy10eMKOCTh TUCHMILIMHBI B 324€THBIX eTMHUIIAX: 3 3




5 Conep:xxanue 1M CHUTIIAHBI

5.1 Copep:xanue IMCHUILVIMHBI, CTPYKTYPHMPOBaHHOEe MO TeMaMm (pa3jaejaMm) C
YKa3aHHeM OTBeJICHHOI0 HA HUX KOJHYECTBA aKaJeMHYECCKHX YaCOB M BHAOB y4eOHBIX
3aHATHH

Buan1 yueOHo# padoThl M HX TPYAOEMKOCTh, YaChI
qf = KonrakTHast paboTa npu CamocrosTe/b-
HaumenoBanue u coxepxanue pasjena 3 g NpoBeAeHUH Y4eOHbIX 3aHATHI Hasi padoTa
TUCIUIIHHBI (TepeYeHb TNIAKTHIECKHX 2 © @
s €IMHUII: PACCMATPHBAEMBIX MOIATEM, § 2 BT.M. B §
% BOIIPOCOB) sz thopme Kon- =
= S < JI JIP |II3 TIPAKTHHIECKO KCP CP T e
2 i poJib 3
z NOArOTOBKH =)
1 |PeakumoHHas ClIOCOOHOCTH BEILIECTB OIIK-1 | 8,00 | 8,00 0,25 | 8,00 — 2425
OcHosHble NOHAMUSA U 3aKOHbL CIEeXUOMempUU 2,00 | 4,00 0,05 1.00 — 7,05
Cmpoenue amoma. Keanmosomexanuuecxkue
npeocmaenenusi. [Ipunyunvl pacnpedenenus 2,00 | 3,00 0,10 | 3,00 - 8,10
9NIEKMPOHOB 8 INEKMPOHHOU 000J10YKe amomd..
Tlepuoouyeckas cucmema snemenmos /. H.
Menoeneesa 6 ceeme meopuu cmpoenust 2,00 | 05 0,05 | 2,00 - 4,55
amoma
Xumuueckas ceszv. 2,00 | 0,5 0,05 | 2,00 4,55
2 | Xumuueckas TepMOJIMHAMUKA U KUHETHKA OIIK-1 (4,00 | 4,00 0,20 | 4,00 — 12,20
Xumuueckas kunemuxa 2,00 | 4,00 0,10 | 2,00 - 8,20
OHepeemuxa Xumuieckux peaxyut. 2,00 - 0,10 | 2,00 - 4,10
3 | XMMHUYECKHE CUCTEMBI OIIK-1 | 5,00 {22,00 0,40 | 17,15 — 44,55
Pacmeopvt snexmponrumos. Booopoowuiii 200 | 8,50 0.20 | 6.00 B 16,70
nokazameib
Onexmpoxumus 2,00 | 8,50 0,10 | 6,00 - 16,60
Kopposzus memannos 1,00 ] 5,00 0,10 | 5,15 - 11,25
Kypcoas pabora (poexT) - - — - - - -
[IpomexyTouHas aTTecTalys (93K3aMeH): OIIK-1 - — - - 23,7 | 27,00
HUTOI'O no gucuuninne: — 17,00 | 34,00 0,85 | 29,15 23,7 108

5.2 Pa3genbl MUCHUIUVIMHBI N0 BHAAM AayAUTOPHON (KOHTAKTHOW) padoTbl H
¢dopmbI KOHTpOJISE

Ne Ne HanMeHoBaHme Bl/lZ[blUy‘leﬁﬂle DopMbI TEKYLIET0
n/m | cemecTpa pa3nesia TUCHMITHHBI 3ausTHil (B yacax) KOHTPOTi
JI JIP 3 ycneBaemocTu!
1 1 PeaknpoHHas CIIOCOOHOCTH BEIIECTB 8 8 — PT, Ki1, KP
1 XuMHUYeCKas TEPMOAMHAMHUKA ¥ KHHETHKA 4 4 — KP, PT
3 1 XUMHYECKHE CUCTEMBI 5 22 — PT, 3JIP, U13, KP
HUTOI'o:| 17 34 - -

IPT —pyGexnoe Tectuposanue, 3JIP — 3amura nmadoparopusix pabot, Kit — komnoksuym, KP — konrponsHas pabora, U3 —
WHIUBHIyaTHHOE JOMAIITHEE 3aIaHue.
8




5.3 JlaGopaTopHbie padoThI

Ne Ne HanmenoBanue Bcero
HaumeHoBaHue 1a00paTOPHBIX padoT
n/m | cemecTpa pa3jgena IMCHUIIMHBI 4acoB
1 1 Peaknmonnas crmoco6HOCTh BemecTB | Texauka 6e3omacHocTr. Kitacchl HeopraHMIeCKix 2,0
COEIMHEHUI
2 1 OCHOBHBIE 3aKOHBI XUMUU 2,0
3 1 Crpoenne aToma. XUMIUYECKasi CB3b 4,0
4 1 Xumuueckas TEpMOIUHAMUKA U Kunernka XuMUYECKHX peakLUil 4,0
KHHETHKA
5 1 XUMHYECKHUE CUCTEMBI IIpuroroBiieHue pacTBOpa 3aJaHHON KOHLUEHTPaLUU 4,0
6 1 Bonopoanslii mokazatens. 'naponus conei 4,5
7 1 OKHCIUTENBHO-BOCCTAHOBUTEILHBIC PEAKITUI 4,0
8 1 TanpBaHWUeCKUll DJIEMEHT. P HanpsHKeHUH METaJIOB. 4.5
DIEeKTPOIIH3.
9 1 Kopposust MeTannoB. 3amura METAIIIOB OT KOPPO3HH 5,0
UTOro:| 34

6 Ilepeyenb yueOHO-METOAMYECKOI0 O0eceYeHHs AJIsl CAMOCTOATEIbHOM padoThI
00y4ar0IuXCcs M0 JUCHUIINHE
6.1 Buabl camocrosiTeibHOM padoTsl 00yyaromuxcs (CP)

Ne Bcero
Ne cemecTpa HaumeHoBaHue pa3aesia THCUMILIHHBI Bunni CP
n/n 4acoB
1 1 PeaknnonHas criocoOHOCTH BEIIECTB KoHcnektupoBaHue MaTepraioB 4,00
IloaroroBka K TECTUPOBAHUIO 4,00
2 1 Xumuyeckasi TepMOJMHAMUKA U KUHETHKA KoHcnexktupoBanue maTepuasios,
MOJATOTOBKA K KOHTPOJIBHOM 2,00
pabore
IToaroToBka K TECTUPOBAHHIO 2,00
3 1 XUMHUYECKHUE CUCTEMBI [ToaroroBka K KOHTPOJIBHOM
pabote 4,00
ITonroroBka K 3arure
nabopaTOpHBIX padboT 7,15
IlonroroBka K TeCTUPOBAHUIO 4,00
BbIHOJ'lHeHI/le l/IHZ[I/lBI/IJIyaJ'II)HbIX 2 00
JIOMAIIHUX 3aJaHUH ’
CamocToATenbHan paboTta npu NOAroToBKe K 3K3aMeHy 23,7
HUTOI'O:| 52,85




6.2 Meroguueckue ykazaHus (JJIsl CAaMOCTOSITEJIbHOI padoThI)

I[J'ISI CaMOCTOATCIBHOTO  HM3YUCHHA  MATCPHAJIOB 110  AUCHUIIIMHE «XUMHUS»
06y‘13.I-OHII/I€CH MOTI'YT BOCIIOJB30BAaThCA CICAYIOIIMMHU ABTOPCKHUMU MCTOINYCCKHMU
YKa3aHUAMMU:

Xamucroa M.J1., PykoBoACTBO 1o auctl. XuMHsl [DJIEKTPOHHBIN pecypc]: Ajisl OakaiaBpoOB
no Hamp. noar. Arpourkenepus / U.J1. Xanucrosa, JI.A. banamoga, fpocnasns, ®I'BOY
BITO AI'CXA, 2015, 154c¢ // https://yaragrovuz.ru/index.php/biblioteka

7 @oH/ OLIEHOYHBIX CPEACTB AJIA MPOBeJeHUs TeKYL el U IPOMEKYTOYHOM aTTecTaluu
00y4aroIuxcs Mo JUCHUIINHE

@DOH/J| OIEHOYHBIX CPEACTB IO TUCIUIUIMHE «XUMHUS» — KOMIUIEKT METOIUYCCKUX U
KOHTPOJIbHO HM3MEpPUTENBHBIX MAaTEpHUajoB, TNpeIHA3HAYCH Ui OIICHUBAHHUS YpPOBHS
chopmupoBanHoctn kKomnereHnn OIIK-1 Ha pa3HBIX cTagusx oOydeHHS Ha COOTBETCTBHE
WHIMKATOPaM JTIOCTH)KCHHS KOMIIETEHITUH.

@DOHJT OIEHOYHBIX CPEACTB BKIIOYAET KOHTPOJIBHBIE MaTe€pUaibl IS MPOBEACHUS
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIMH 110 3aBEPIICHHUIO TIEPHOIa
00yueHus.

Texymmii KOHTPOJh YCIEBAEMOCTH OOCCIEYMBACT OICHUBAHHUE XOJa OCBOCHUS
JTUCITUTUTHBI U TIPOBOJIUTHCS B BUJIE KOMITHIOTEPHOTO WJIA OJIAHOYHOTO TECTUPOBAHUS.

[IpomexxyTouHass arTecTaiis HMEET IMEJIbI0 ONPEACIUTh CTENEHb JIOCTHIKEHUS
3aIJIAaHUPOBAHHBIX PE3YJIBTATOB OOYUYEHHUs 110 JAWCIMIUIMHE 3a OIPEACICHHBIN TIEPHO.T
o0yuenus (1 cemectp) u mpoBoauTcs B popme sk3amena (1 cemectp).

7.1 IlepeyeHb KOMIETEHIIMIA ¢ YKAa3aHUEM 3TANOB UX (popMHUpOBaHUS B Mpouecce
ocsoenust OIIOIT BO

Ne Jrtansl GopMHUPOBAHHS M IPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH KOMIIETEHIMI 110
ceMecTpa AMCUUIIMHAM, MpaKkTHKaM B nmpouecce ocsoenusi OINOII BO
OIIK-1 — Cnocoben pewiams munogwle 3a0ayu nPopheccuoHaIbHOl 0eameabHOCmU HA 0CHO8e 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEMAMUYECKUX U eCIeCHEEHHbIX HAYK ¢ RPUMEHEHUEeM UHPOPMAYUOHHO-
KOMMYHUKAYUOHHBLX MEXHO102UTL
1,2,3,4 |MaTeMaTI/IKa

1,2,3 ‘ du3uka
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Ne Jranbl (OPMUPOBAHUSA U NIPOBEPKHU YPOBHS ¢)OPMHUPOBAHHOCTH KOMIIETEHUH 110

ceMecTpa AUCHHUINIMHAM, PAKTHKaM B npouecce ocsoenusi OIIOII BO
1 Xumust
6 ‘FI/II[paBJ'II/IKa ‘
5 | TemnorexHuka |
23 ‘MaTepI/IaJ'IOBe)IeHI/Ie Y TEXHOJIOTHSI KOHCTPYKLIMOHHBIX MaTEPHAJIOB \
3 | MeTposiorus, CTaHAapTU3AIUS U CePTUPUKAIUS |
2,3 \ Nudopmartrka v i poBbIie TEXHOJIOTUH \
2.4,4,5,3,4 |Mexanuka
2 Teopernueckasi MEXaHHKA
4,5,6 TexHosornyeckrue MaliuHbl 1 000PYOBAHNE
4,5 TpakTopa 1 aBTOMOOWIH
4,5 CenbCKOX03iCTBEHHBIE MAIITTHEI
5,6 MaruHbl 1 000pY/I0BaHNE B )KHBOTHOBOJICTBE
) O3HakoMUTeNNbHASI TPAKTUKA (B TOM YHCIIE TIOJyYeHUE MEPBUYHBIX HABBIKOB HAYyYHO-
MCCIICI0BATENBCKON PabOThI)
8 ‘BLIHOJ'IHCHI/IG Y 3aI1UTa BEINYCKHOW KBaTU(UKAIMOHHON paboThl
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¢popMupoOBaHUS, ONIMCAHUE IIKAJ OLCHUBAHMS

7.2 Onucanue mnokKasaTejied M KPUTEPHEB OLECHUBAHUA KOMIETEHUMH HAa Pa3JIMYHBIX IJTaNax HX

CooTBeTCTBHE YPOBHEl 0CBOCHHS] KOMIETeHIIHH IIAHUPYEMBIM Pe3yIbTATAM 00yueHHs] 1

KomnereHuuu
KPHTEepPUsIM UX OLleHUBAHHSI
HWuauxatop =
O0pa3oBaTe/bHbIe HHM3KHi
JAOCTHIKEHH sl ®opma . . HHUKe CPeTHero o
TEeXHOJIOTHH BBICOKHIi cpeaHui o (IOpPOroBbLIii ypOBeHL He
KOMIIeTeHI[UH OLIEHOYHOT'0 (noporosblif)
¢opmMupoBanus JOCTUIHYT)
Kox Coaepxanue (1aHupyeMble cpeacTBa
KOMIIeTeHIINH I xkaJjbl OleHUBAHUS
pe3yJbTaThl 00y4YeHust)
YAOBJIETBOPHTEILHO / | HEYOBJIETBOPHTEILHO / He
OTJIMYHO / 3a4TeHO XOpOLIO / 32a4YTeHO
324TeHO 324TeHO
OIIK- |CnocoGeH pemaTsb OIlK-1.1 Jlexuus- TecroBble
1 THUIIOBEIC 3aJ1a4n ﬂe/woucmpupyem 3HAaHUue BU3yaIu3alus, 3aaHus,
Npod)eCCHOHANIBHON | OCHOBHbIX 3AKOHO08 IIpo6nemnuas nexuus, | OuIeTsH Ha
MamemMamuyecKkux, Jlekuusi-guckycens 9K3aMeH

NIESTETLHOCTH Ha
OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX 1
€CTECTBEHHBIX HayK C
MIPUMEHEHHEM
“HPOPMAIIMOHHO-
KOMMYHHUKALMOHHBIX
TEXHOJIOTHI

ecmecmeeHOHayHbIX U
0bwenpogeccuoHanrbHbIxX
OuCyuniuH,
HEoOX00uUMbIX Ol
Peutenusi munoebix
3a0ay 6 obracmu
A2POUHIHCEHEPUU.

3naer: OCHOBHEBIE
3aKOHBI XMMUH
VYmMmeer:
IIpousBonuts
BBIYMCIIEHUS C
HCIOJIb30BaHUEM
OCHOBHBIX TTOHSTHI
1 3aKOHOB XUMHUHU.
Bnaneer:
CoBpeMeHHO
TEPMUHOJIOTHEH B
001acTi XUMHUU

3naer: OCHOBHBIE
3aKOHBI XUMHUU
VYMmeer:.
IIpousBonuts
BBIYMCIIEHUS C
HCII0JIb30BAaHUEM
OCHOBHBIX
MOHIATHH U
3aKOHOB XUMHU
Brnaneer:
CoBpemeHHOH
TEPMHUHOJIOTHEH B
001acTH XUMHH.
CriocobeH:
IIpumenuTs
OCHOBHBIE 3aKOHBI
XAMUHN IS
PCIICHHSI TUITIOBBIX
3aja4.

3naer: OCHOBHEIE
3aKOHBI XUMHUHU:.
YmMmeer:
IIpousBoauts
BBIYMCIICHHUS JUIS
MPUTOTOBIICHUS
pacTBopa 3aaHHOU
KOHIICHTPaIUH.
Bnaneer:
CoBpeMeHHOI
TEPMHUHOJIOTHEH B
00J1aCTH XUMHH.
ITonnmaer:
3HaueHHe
OCHOBHBIX 3aKOHOB
XMMUH IS
pEIIeHNs THIIOBBIX
3aa4.

. 3naeTr: OCHOBHBIE
3aKOHBI XMMUH:.
Ywmeer: IlponszBoautsb
BBIYHCIIEHHS
Pa3IIYHBIX CIIOCO00B
BBIPaXCHHSA
KOHIICHTpaLu
pacTBOPOB.

Braaneer:
CoBpemeHHOH
TEPMHUHOJIOTHEH B
00J1aCTH XUMUHU.

He 3naer: OcHOBHEBIE
3aKOHBI XUMHUU

He ymeer:.
IIpousBoauth
BBIYHCIIEHHS
Pa3IIYIHBIX CIIOCO00B
BBIPKCHUSA
KOHIIEHTpaIu1
pacTBOpoOB

He Bnageer:
CoBpeMeHHOI
TEPMHUHOJIOTHEH B
00J1aCTH XUMUU.




7.3 TunoBble KOHTPOJIbHBIC 3aJJaHUd WJIH HHbBIC MAaTCPHAJIbI, HGOﬁXOI[I/IMLIe JJISA

OLCHKH 3HAHUM, YMEHUI, HABBIKOB, XaPaKTEePU3YKIUMX IJTalbl (POPMUPOBAHUA
KOMIIETEHIIWI B Mpolecce 0CBOCHUs 00pa30BaTe/JIbHOM MPOrPaMMbI

7.3.1 TunoBble 3aaHusi VISl NPOBEJAEHHMS] TEKYUIEr0o KOHTPOJA M PyOekHOro

TCCTUPOBAHUA

N —

nhw

~ o

11.

12.

13.

14.

15.

16.

17.
18.

Ilpumeput 6onpocoe ona 3augumot 1a60pamopHbvIX pabom:

UYrto Takoe pacTBOpPHI?

Urto Takoe pactBopuMocTh? Kakas CylIecTByeT 3aBUCHUMOCTb MEXKIY HW3MEHEHHEM
TEMIIEPATYPbl M PaCTBOPUMOCTBIO TBEPIBIX TEI?

Urto Takoe nepeHachleHHble pacTBOpbl? Kak nx rotoBsT?

Urto takoe kpuctaiuzanusa? E€ npaktuueckoe 3HaueHue?

Kakas 3aBUCHMOCTH CYHIECTBYET MEXAY IUIOTHOCTBIO pPAacTBOpA U COJEPKAHUEM
MacCOBOM JI0JIM paCTBOPEHHOTO BellecTBa?

B uém oTnMune KOHIIEHTPUPOBAHHBIX U pa30aBIECHHBIX PACTBOPOB?

Kaxkue criocoObl BelpakeHus1 KOHLIEHTPALUH Bbl 3HaeTe?

Kakast cBsi3p MEXIy MOJSPHOCTBIO M COJIEPKAHUEM MAaCCOBOM IO PACTBOPEHHOIO
BelecTna’?

Uto Ha3bIBAE€TCS MOHHBIM IPOU3BEICHUEM BO/IbI? UeMy paBHO ero 3HadueHue mnpu 22°C?
C moMoIIpI0 KaKuX MoKa3aTeaeld MOKHO 0XapaKTEepU30BaTh KUCIOTHOCTh (IIETOYHOCTD)
pactBopa?

Kakune BeniecTBa Ha3pIBatOTCS MHAMKATOpaMu? UTO HA3bIBAETCS MHTEPBAIIOM IEpexoaa
WHJHUKaTopa?

OnpenenuTh KOHLEHTPALMIO HMOHOB BOAOpOAA M THApPOKCWIa B pactBope: a) pH
KOTOporo paseH 6,2; 6) pOH koroporo paseH 5. Ykaxute cpeay pacTBopa.

Bpruncnuth KOHUEHTpauur MOHOB Bojopona u pH mus 0,5 monsipHOro pacrtsopa
COJISTHOM KHCJIOTBI, €CITM Ka)XyIIasics CTENEHb JAUCCOIUAIMUA COJITHOW KHUCIOTHI B 3TOM
pactBope 85%. Otsert: 0,425 monw/a; 0,37.

Yrto Ha3bIBAETCS THAPOIU3OM coyiei? B kakux ciaydasix mpu rujipoin3e oOpasyroTcs: a)
KHCIIbIE COJI; 0) ocHOBHBIE cou? [losicHuTe Ha mpUMepax.

Hamucath MoOJIEKYJISIpHBIE U MOJEKYJSIPHO-UOHHBIE YpPAaBHEHUS PEaKIUi THAPOIN3a
cineayronux coseil: NaxSOs; NaCN; KCI; NHaNO3s; Fea(SOs)3; K3PO4; CH3COONa.
KakoBa peakius cpeibl pacTBOpa B KaKJIOM ciiydae?

Uro nazwiBaetcst OydepubiM pactBopoM? [loscuure Mmexanusm OydepHOro nencTBus Ha
pUMepax aMMHUAYHOTO U alleTaTHOro 0ydepos.

[ToHATHS CTENEHN OKUCIICHUS U BAJICHTHOCTH 3JIEMEHTA.

Kakue peakuuu Ha3bIBalOTCA OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIMU? WX  BHUIBL
[IpuBect mpuMepHL.



19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baxueiimue BemecTBa OKUCIHUTENM U BOCCTAHOBUTENH. BeliecTBa ¢ OKUCIUTEIBHO-
BOCCTaHOBUTEIBHOU JIBOMCTBEHHOCTBIO.

[Ipomecchl OKHCIEHHSI W BOCCTAHOBJICHUS. OJIEKTPOHHBIE U AJIEKTPOHHO-MOHHBIE
YPaBHEHUSI IPOLIECCOB OKUCIIEHUS U BOCCTAHOBJICHHS.

[TocmenoBaTENbHOCTh COCTABJICHHUS YPABHEHUNM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKIIUH.

[ToHsITHE AIEKTPOAHOTO U OKUCIUTEIIbHO-BOCCTAHOBUTEILHOTO MOTEHIINAJIA BEILIECTB.
DJIC peakunu. HanpasieHne OKUCIUTETLHO-BOCCTAHOBUTEIBHON PEAKIINU.

Kak M3MeHSAI0TCS OKHUCIUTENBHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA 3JIEMEHTOB B IMpEIENIax
nepuo/ia, rpynibl nepuoaudeckon cucrtemsl .M. Menneneena?

Kak onpeaenuts MOJISIpHbIE MACChI SKBUBAJIEHTOB OKUCIIUTEINS U BOCCTAHOBUTENSA?

Uto Ha3bIBAaETCS 3JIEKTPOJIHBIM IMOTEHIIMAIOM MeTalia?

Kakue snekTpoHble TOTEHIMAbl HA3bIBAIOTCA CTaHAAPTHBIMK? Kak ux onpenenstor?
YpasHenue HepHcra.

Kakue ycTpoiicTBa Ha3bpIBalOTCSl TallbBaHUYECKUMHU 3ieMeHTamu? Kakoil anexTpona B
raJlbBAHMYECKOM 3JIEMEHTE SBJISIETCS KaTOJAOM, aHOJIOM?

Kak cocTtaBuTh cxeMy rajJpBaHHYECKOTrO 3J€MEHTA U BhIYUCIUTh D/IC raibBaHUYECKOTO
anemeHTa’?

Yro HaszpiBaeTcs Koppo3ued MmetamioB? Bunbl koppo3uu. K kakuM M3 HHUX OTHOCUTCS
razoBasi KOppo3us?

K kakoMy BUIly KOpPpO3UU OTHOCUTCS OOpa3oBaHUE Ha MOBEPXHOCTH MEIU €€ OKCHJa
[IPY HATPEBAaHUM U P>KaBUMHA HA BO3ayXxe?

Kakue Merasmibl B MUKpOTadbBaHUUECKHUX dJIEMEHTaX (Mapax) Ha3bIBAIOTCS aHOJIHBIMU U
KaTOIHBIMU?

Kakoe >xene30 koppo3upyeT ObICTpee — HaXOJs1Ieecs: B KOHTAKTE C OJIOBOM MJIM MEIbIO?
OTtBet o0oCHYyHTE.

Kak mnporekaer koppo3uss B CiIydae MOBPEXKICHHUS ITOBEPXHOCTHOTO  CJIOS
OLIMHKOBAHHOTO Y HUKEIUPOBAHHOTO KeEJIe3a MPU UX KOHTAKTE C BOJIOM?

Croco0sI 3a1UTHl METAJIOB OT KOPPO3UH, UX CYITHOCTD.

[IpoTekTopHas U KaToIHas 3alluTa METAUIOB OT KOPPO3HH, NOSICHUTh HA PUMEpPaXx.

Ilpumepvr mecmogwvix 3a0anuii 011 RPOBEOEHUA MEKYULe20 KOHMPOAA U pyOerHcHozo

mecmupoeanus.

3apanme 1  CkonbKO rpaMMOB HUTpATa Kajdusl HYHO Juis IpurotoBieHust 250 r 6%-Horo

pacTtBopa?

3apanme 2. MaccoBas 1075 (%) cynbdara Kajaus B pacTBOpe, MOTydeHHOM 13 220 MIT BOIBI

u 30 r K>SOq4, paBHa:




3apanne 3  [Ipu 0Opa3oBaHMM rajbBaHUYCCKOIO PJIEMEHTA C HCIIOJIb30BAHHEM HHKEICBOTO
AJIEKTPO/Ia B KaUE€CTBE aHO/A, KATOJAOM MOXKET OBITh

3apanue 4 [Ipu oOpa3oBaHHMM raJlbBAHHUYECKOTO DJIEMEHTA C UCITOJIb30BAHUEM ITUHKOBOTO
AJIEKTPOJIa B KA4ECTBE aHO/Ia, KATOJIOM MOKET OBITh

3ananme 5 B kakoii 0CI€10BaTEILHOCTU OYIyT BOCCTAHABIMBATLCS U3 PACIIABA KATHOHEI
IIpH SIIEKTPOJIM3E CMecH, coepakamei nonsl: Fe**, Cr’*, Na*, Pb**, Ca?",
Mn?*.

3ananmne 6  [Ipu oOpa3zoBaHUM raJTbBAHHYECKOTO DJIEMEHTA C UCITOJIb30BAHNUEM HKEIIE3HOTO
AJIEKTPO/Ia B KaUeCTBE aHO/1a, KATOJAOM MOJXKET OBbITh... a) Zn; 0) Ni; B) Al.
3ananme 7 Yro oOpa3yercs Ha KaTOJIE M aHOJE MPH JIEKTposm3e pactBopa KBr?
a) K, Hz, Br; 6) H2, KOH, Br; B) K, H, KOH,, HBr.

Ilpumeput 6onpocog k konnokeuymy «Cmpoenue geuwjecmear
1. Teopust ctpoenus siapa atroma MBanenko u ['anona. Hykionsl, ux xapakrepuctuka. CBs3b
YHCJIa HYKJIOHOB C MOJIOKEHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME.
2. U3otonsl u n306apsl. [loscHUTh Ha IpuMepe.
3. KBanrtoBas Teopus [1nanka. YpaBHenne DUHIITENHHA.
4. YpaBuenue Jlyu ne bpoiins, ero 3naueHue.
5. OCHOBHBIE TIOJIOKEHHS BOJHOBOM MEXAHUKH: KOPIIYCKYJISIPHO-BOJIHOBOM JIyalu3M,
OpUHIMN HeomnpenenéHHoctu ['elizenbepra, ypaBHenue IllpeauHrepa, €ro TpakTOBKa H
Ha3HA4YCHUE.
6. KBanToBbie uncna, ux Gu3nuecKuii CMbICI U 3HaYCHUE.
7. Tlonsatue o0 >IEKTPOHHOM 00JIake KBAaHTOBO-MEXAHMYECKON MOJIENH AJIEKTPOHA, (POPMBI
AJIIEKTPOHHBIX 00JIAKOB.
8. I[lpuHuumnel pacnpeneseHusi dJIEKTPOHOB B AJEKTPOHHOW 000JIOYKE aTOMOB: MPUHIIUII
«3anpera» llaynu, npuHIMN HauMmeHblieW sHepruu, npaBuio XyHnaa (['yHpa), mpaBuio
Kiteukosckoro.
9. DnexktpoHHBIE U Tpaduueckue GopMybl CTPYKTYp aTomoB. [IpuBecTr npumMepsi.
10. KomnuecTBeHHBIE XapaKTEPUCTUKU HEUTPAIBHBIX AaTOMOB, COCTOSSHHE aTOMOB B
MOJIEKYJIE: DHEPTHUS MOHU3ALMHU, DHEPTHUS CPOJCTBA K DJIEKTPOHY, MIEKTPOOTPULIATEIBHOCTD.
@akKkTOpHI, BAUAIOIIAEC HA UX BEIUYMHBI. 3AKOHOMEPHOCTH UX W3MEHEHHUS B MEPUOAUYECKON
cucreme JI.1. Menneneena.
I11. Crpykrypa nepuoauueckor cuctembl J[.M. MeHneneeBa: mnepuoapl W TPYMIIHI,
NOATPYNIbI AeMeHTOB. OOBSICHUTE YUCIO CTPYKTYPHBIX COCTABJISIONIMX CUCTEMBI C TOYKH
3pEHUsL CTPOCHUS ATOMOB.
12. ITepuoauueckuil 3aKOoH U Tiepuonueckas cucteMa sineMeHToB .M. MenaeneeBa B cBeTe
TEOPUHU CTPOCHUS aTOMOB. PU3NYECKUN CMBICI IEPUOJNYECKOTO 3aKOHA.



13. 3aKOHOMEpPHOCTH HM3MEHEHUSI CBOWMCTB B MEPHOJUYECKON CUCTEME C TOYKH 3PEHUS
CTPOEHMS aTOMOB. BTOpHYHasA NEpUOIUYHOCTD.

14. ®usnyeckuii CMBICI HOMEpPa NEPUOJA M TPYIIIBI C TOYKH 3PEHHSI CTPOCHMSI aTOMOB.
Jlenenue rpymnisl Ha HOATPYIIIIBI.

15. CemeiicTBa s-, p-, d-, f-ameMeHTOB, pacmonoxeHue ux B mepuogudeckoit cucreme [[.1.
Menneneesa.

16. ITapameTpsl XMMHMYECKOM CBSI3U: JUIMHA CBA3U, JHEPrUs CBS3HM, MHOJSIPHOCTH CBS3H,
KpPaTHOCTb CBSI3H.

17. Meton BanentHbix cBszedt (BC). OOpazoBanue xumudeckoil cBsizu. KauecTBeHHBIH
aHanu3 pacuy€ra M3MEHEHHUs IMOTEHUUAIbHON IHEPruu CUCTEMBbI IpPHU COJMKEHUU aTOMOB
BOJOPOJA.

18. CBolicTBa XUMUYECKOM CBSI3U: HACBIIIAEMOCTh, HAIIPABIEHHOCTD, MOJISPU3YEMOCTbD.

19. Tunbl XUMHYECKOU CBSI3U: G- U T-CBsI3U. JIOHOPHO-aKIIENTOPHBIN MEXaHU3M 00pa30BaHUs
KOBaJICHTHOM cBsi3u. Onpeenenue BajieHTHOCTH 110 Metoy BC.

20. SIBneHue ruOpUAM3ALUN JIEKTPOHHBIX OOJAKOB, THIBl THOPUIM3ALUU U TE€OMETPUS
MOJIEKYJI.

21. [lonsipHOCTH KOBaJICHTHOM CBsI3U. [{unosbHbIA MOMEHT. D(P(HEKTUBHBIE 3aps bl aTOMOB U
MouiekyJl. [lossipHbie u HenonsipHbIe MOJIEKYJIbl. IOHHas cBs13b. CBOMCTBA HOHHOM CBA3H.

22. MexmMonekynsapHoe  B3auMmojnencrBue.  OpUEHTAlMOHHOE, HMHAYKLIHUOHHOE W
JTUCIIEPCUOHHOE B3aNMOJICHCTBUE.

23. BomopoaHas cBsi3b. buonornyeckas pojb BOJOPOAHOM CBSA3U. XapaKTEPUCTUKA BEILECTB
C Pa3JUYHBIM TUIIOM XUMUYECKOU CBSI3H.

24. Mertannuyeckas CBA3b.

Ilpumepnt 3a0au K ayoumopHviM KOHMPOIbHBIM PAdOmMam

Ilpumep 1. BeraucauTh MOJISIPHOCTh, HOPMAJIbHOCTh, MOJISUIBHOCTB U TUTP 20%-r0 pacTBOpa
cynb(ara xenesa (I1), mioraocts KoToporo p = 1,21 r/em’.

Hpumep 2. JIo xakoro o0béMa HyKHO pa3baButh 15 cm® 14%-HOro pacTBOpa HUTpATA Kalus
wI10THOCTEIO 1,09 r/em?, uT0o6sI moayuuts 0,5 H. pacTBOpa?

Ilpumep 3. BO CKOJNBKO pa3 yBEIIMUHUTCSA CKOPOCTh TOMOT€HHOW PEAKLINU

A+2B = AB; npu yBenm4eHUN KOHUEHTPALMK 000MX UCXOIHBIX BEILIECTB B JIBa paza?
Ilpumep 4. Bo CKOJIbKO pa3 CleAyeT YBEIUMUUTh KOHIIEHTpaluio okcua yrieposaa (I1) B
cucteme 2CO = CO; + C, yToObI CKOPOCTh PEAKIIUU yBeIUUuiIach B 4 paza?

Ilpumep 5. Bo CKoOJIBKO pa3 yBeIUUUTCS CKOpocTh peakiuu 2C + Or = 2CO

IIPU YBEIUYEHUH MTapUUAIBHOTO IaBJIEHUS KUCIopoaa B 3 pasza?

Ilpumep 6. Ha cxonbko rpagycoB ciielyeT MOBBICUTb TEMIIEPATypPy CUCTEMBI, YTOOBI
CKOPOCTh ITPOTEKAIOIIEH B HEW peakuu Bo3pocia B 30 pa3, eciu TeMIiepaTypHbIil
koddunment y = 2,57



Ilpumep 7. B cucreme CO + Cl2 = COCl; ycTaHOBUTH CIAEAYIOIIHE PABHOBECHBIE
koHueHTpamuu: [Clz] = 0,3 moaw/a, [CO] = 0,2 mons/n, [COC12] = 1,2 moinb/n1. Berauciurs
KOHCTAHTY PABHOBECHS CUCTEM U HadyallbHbIE (MCXOHBIE) KOHLIEHTPALIMK XJIOpa U OKCUIA
yraepoga (I1). @ocrena (COC1,) B uCX0qHOM cMecH HE OBLIO.

Ilpumep 8. Boruncinte pH pacTtBopa, KOHLIEHTpaLXs KATHOHOB BOJAOPOJA B KOTOPOM
cocraBisieT 5,2*10° momnp/n.

Ilpumep 9. Beruncnure KOHUEHTPAMIO KATHOHOB BOJOPO/A U THAPOKCH]I-AHUOHOB B
pactBope, ecnu ero pH = 8,3.

Hpumep 10. Beruvcnure pH pacTBopa ruapokcuia Kanus KoHuenTpauueit 2,4*107 mons/m.
Ilpumep 11. Beruucnure pH 0,1 M pactBopa yKCyCHOM KMCIOTHI.

Ilpumep 12. Hanumure xumMudeckyto opmysly TOW U3 Ha3BaHHBIX COJIEH, B BOJIHOM
pacTBope KoTopoii penondTanen OecuBeTeH: Cyab(OUT HATPUS, XJIOPU aMMOHUS, KapOOHAT
KaJIvsl, IMaHU] Kalus.

Ilpumep 13. Beruncnute KOHCTAHTY THAPOIN3a KapOOHATA HATPUS IO TIEPBON CTYTICHH.
IlIpumep 14. Beruncnute creneHnb ruaposniza nuanuaa Harpus B 0,1 M pactBope.

IlIpumep 15. CocTaBUTh ypaBHEHUE PEAKIUU 10 CXEME:

KMnO4 + H2SO4 + KNO2 — MnSO4 + KNOs + ...

Ilpumep 16. Bpruncinute MOJIIPHYIO MacCy 3KBHBAJICHTa OKUCIIUTEIS B PEaKLIUU

KMnO4 + H2SO4 + KNO2 — MnSO4 + KNOs + ...

Ilpumep 17. Berauciute MOJSIPHYIO MacCy SKBHBAJICHTa BOCCTAHOBUTEIS B PEAKLINU
KMnO4 + H2SO4 + KNO2 = MnSO4 + KNOs + ...

Ilpumep 18. Beruucnure 3/C nis peakuuu

KMnO4 + H2SO4 + KNO2 - MnSO4 + KNOs + ...

Ilpumep 19. BuuuciuTh 3JIEKTPOIHBINA MOTEHIMAI JEKTPOA U3 METAJNIMYECKOTO 1IUHKA,
norpy»eHHoro B 0,03 M pactBop HUTpaTa IUHKA.

Ilpumep 20. BeuucauTh 3JIEKTPOIHBIN MOTEHIIMAN MIATUHOBOT'O AJEKTPO/1a, TOTPYKEHHOTO
B pacTBop, conaepxkamuii xiaopug xenesa (II) ¢ konuentpamnueit 0,01 M u xnopun xenesa
(I11) ¢ xonuentpanueit 0,02 M.

Ilpumep 21. BIUUCINUTB 3JIEKTPOIHBINA MOTEHIMAI INTATUHOBOTO 3JIEKTPO/IA, IOTPYKEHHOTO
B pacTBOp, coaepxkamuii 0,01 M xnopuna maprasnma (II), 0,02 M nepmanranata Kajius 1

pH =4.

Ilpumep 22. BeraucinuTh NOTEHIMAT BOJOPOIHOTO 3ekTpoaa npu pH = 5.

Ilpumep 23. I'anbBaHUYECKHI JIEMEHT COCTOUT U3 METAJTTIMYECKOTO I[UHKA, IOTPY>KEHHOTO B
0,1 M pactBOp HUTpaTa IIMHKA, U METAJUTHYECKOTO cepebpa, morpyxkerHoro B 0,01 M
pactBop HUTpaTa cepedpa. Beruuciauts 3/]C anemenTa, HanMcaTh ypaBHEHUS 3JEKTPOHBIX
MPOLIECCOB, COCTABUThH CXEMY 3JIEMEHTA.

Ilpumep 24. I'anpBaHUYECKHUI DJIEMEHT COCTOUT M3 IEKTPOJOB OJJTHOI'O U TOTO K€ METaJlIa —
MarHus, 3JIEKTPOJIUTHI — PACTBOP CyJib(aTa Maruus pa3sHbix koHueHntpamuii — 0,1 M u 0,001
M. Beruncnute 9/1C ranbBaHMUECKOT0 3JIEMEHTA, HATUCATh YPABHEHUSI SJIEKTPOIHBIX
IPOLIECCOB, COCTABUTH CXEMY AJIEMEHTA.

Ilpumep 25. I'anpBaHUYECKHI DJIEMEHT COCTOUT U3 MOJIYDJIEMEHTOB CIIEIYIOLIETO COCTaBa:



1) snextponut: KMnOs, H2SO4, MnSO4; MaTepuan 35ekTpoja — IIaTHHa,

2) anextpomutT: FeSO4, Fex(SO4)3; MmaTepuall anexkTpoa — IIaTuHa.

Boruncnuts 9/1C raapBaHMYECKOr0 3JIEMEHTA B CTAHJIAPTHBIX YCIOBUSX, HAITHCATh
YPaBHEHUS JIEKTPOIAHBIX IPOLIECCOB, COCTABUTH CXEMY JIEMEHTA; BBIYUCIUTh KOHCTAHTY
PaBHOBECHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM pEeaKIK, POTEKAIOIIEH B 3TOM 3JIEMEHTE.
Ilpumep 26. Kakas u3 peakuuii Oy1eT OCyIIECTBIATHCA B rajlbBaHUYECKOM AJIEMEHTE:

Hg + 2FeClz2FeCl; + HgCl»?

Bl O®2 Bd2 0PI

Ilpumep 27. CocTaBuTh ypaBHEHUS MPOLECCOB, IPOTEKAOIINX MIPHU 3JIEKTPOIU3E BOJHOTO
pacTBOpa XJIOpUAa MEAU C UHEPTHBIMH JIEKTPOJIAMH.

Ilpumep 28. CoctaBuTh YpaBHEHHUSI MPOIIECCOB, MPOTEKAIOIIUX TPH IJIEKTPOJIU3E BOJTHOTO
pacTBOpa XJIOpUAA MEIU C METHBIM aHOIOM.

Ilpumep 29. CocTaBUTh ypaBHEHUS MPOLIECCOB, MPOTEKAIOIIUX TP IJIEKTPOJIU3E BOJHOTO
pacTBopa cynbdaTa Kajaus ¢ UHEPTHBIMU IJIEKTPOIaMU. BRIYMCINTh MacCy pa3ioKuUBIICHCS
BOJIBI 1 00BEM BBIJICIIUBIIUXCS KUCIOPO/Ia U BOIOPO/ia (YCIOBUS HOPMAJIbHBIE) MPU
IPOMYCKAaHUM TOKa cuiioi 8A B Teuenue 1,5 yacos.

Ilpumep 30. CocTaBUTh YpAaBHEHUS MIPOLIECCOB, MPOTEKAIOIIUX IIPU 3JEKTPOJIN3E BOJHOTO
pacTBopa HUTpaTa cepebpa ¢ UHEPTHBIMU dJIeKTpogaMu. Kakoil cuitel TOK 10KEH OBITh
UCITOJIb30BaH JIUII TOT0, YTOOBI BBIJICITUTH U3 PAaCTBOpPa colik cepedpo maccoit 10,8 r3a 6
MUHYT?

Ilpumep 31. Kene3zo HaxoAUTCS B KOHTAKTe ¢ Melibto. Kakol u3 MeTamioB OyJeT OKUCTATHCS
IpY KOPPO3UH, €CIIM 3Ta Napa MeTaJIoB nomnajet B kuciyto cpeay (HCI)? daiite cxemy
oOpa3yrolerocs Mpy TOM rajlbBaHUYECKOI0 eMeHTa, paccuntaiite C, HanumuTe
ypaBHEHUS JJIEKTPOIHBIX IIPOLIECCOB B MIOHHOM BHUJE, COCTABbTE MOHHOE U MOJIEKYJISIPHOE
ypaBHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakliiu Mpu padoTe TaHHOTO
KOPPO3HOHHOT'O TAJIbBAHUYECKOT0 3JIEMEHTA.

Ilpumep 32. ANIOMUHHI HAXOJIUTCSI B KOHTAKTE C KEJIE30M B CPEJIe HEUTPAILHOTO
anekTponuTa (NaCl). CocTaBpTe cXeMy ralbBaHUYECKOTO AJIEMEHTa, 00pa3yroIIerocs mpu
stoM. Paccunraiite 9JC u n3menenue cBo001HOM 3Hepruu I'nboca B cTaHAapTHHIX
ycnoBusix (AG°298) nnst aToro snementa. CKOJIbKO FpaMMOB MeTajljla OKHCIHUTCS 32 55 ¢
paboThI ATOTO PIIEMEHTA, TAIOIIET0 TOK CUIION 6 A.

Ilpumep 33. CTEHKH CTaJbHOTO KOTJIA 3ALIUILIECHBI OT KOPPO3UHU IO METOAY NPOTEKTOpa. B
KayecTBE MaTepuaa MpoTeKTOpa UCIOIb30BAJIM MIATUHY, MarHUM, BUCMYT, 0JI0BO. B kKakom
cllyyae 3au[uTa Npou3BeieHa MPaBUIbHO?

Ilpumepvt munosvlx uHOUGUOYATLHBIX OOMAUIHUX 3A0AHUT

Ilpumep 1. Be1aucauTh MOJISIPHOCTh, HOPMAJIbHOCTh, MOJISUIBHOCTD U TUTP 20%-r0 pacTBOpa
cynbdara xenesa (II), mroraocts kotoporo p = 1,21 r/em?.

Hpumep 2. JTo xakoro o0bEMa HyKHO pa3baButh 15 cM® 14%-HOro pacTBOpa HUTpATA Kallus
mwI0THOCTEIO 1,09 r/cm?, uro6s! monyunts 0,5 H. pacTBOpa



7.3.2 TunoBble 3aJaHus s TNPOBEJCHUS TMPOMEKYTOYHON AaTTeCTAMHU

(3x3amMeHa)

Komnemenuyuu:
OIIK-1 — CnocoGeH permiaTh TUIIOBBIE 3a/1auyd MPOGECCUOHAIBHOW JEATEIbHOCTH Ha

OCHOBE 3HAaHUM OCHOBHBIX 3aKOHOB MaTE€MaTUYECKUX U €CTECTBECHHBIX HayK C IPpUMCHCHHUCM
I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TEXHOJIOTHM.

10.
11.

12.

B onpocol K IK3admMeny.

OCHOBHBIE TOHSTHS W 3aKOHbl XUMHUHU. MoOJb, MOJSIpHAs Macca, XUMHUYECKUU
DKBUBAJIEHT, MOJISIpHAs Macca SKBUBAJICHTA. 3aKOHbl XMMHUH: COXPAHEHHUS MAaCChl,
MMOCTOSIHCTBA COCTaBa, 3KBUBAJIICHTOB, 3aKOH ABOTraJipo.

CoBpeMenHas Teopusi cTpoeHuss aroma. KBanToBble uunciia. DU3NYECKUN CMBICI
KBAHTOBBIX YHCEJ C TOYKH 3PEHHS CTPOEHHUS aTOMA, UX B3aUMOCBS3b.

[IpuHUMNBI 3aMOTHEHUS] ATOMHBIX OpOUTANIeld 3JICKTPOHAMU: MPUHIIUIT HAUMEHbIIIEH
sHeprum, npasuiio KiieukoBckoro, npunuun Ilaynm, npaBwio XyHpaa, «mIpoBai»
AJIIEKTPOHOB.

[Tepuonnueckuyt 3akon /.M. MenneneeBa — OCHOBHOW 3aKOH XUMHH, CBSI3b €r0 CO
CTPOCHUEM aTOMOB. XapaKTep U NPUYMHA U3MEHEHUSI CBOMCTB 3JIEMEHTOB B IIEpUOAAX U
[JIaBHBIX MMOJATPYNIIAX B NEPUOAUYECKON CUCTEME AIIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUYECKHUX AIEMEHTOB U WX PACIIOJIOKEHUE B TIEPUOTUIECCKOM
cucteme /.. MenneneeBa. PazoOparh Ha mpuMepax CTPOCHHE MX BaJICHTHBIX YPOBHEH
ANIEKTPOHHBIX 000JIOYEK.

[TousTne 00  SHepruuM  HMOHM3ALUM, DHEPTUM  CPOJACTBA K  DJIEKTPOHY,
AIEKTPOOTPULIATENLHOCTH. Kakne CBOMCTBAa aTOMOB OHU XapaKTEPU3YIOT.

KoBaneHnTHasi, HOHHAas, BOJIOPOIHAS, METAINTNYECKasi XUMUYECKUE CBSI3U (pa3oOparh Ha
npuUMepax).

CBolicTBa KOBAJ€HTHOM  CBSI3U: DHEpPrus, MJIMHA, KPAaTHOCTh, IMOJAPHOCTD,
HaIlPaBJIEHHOCTbh, HACBIILIAEMOCTb.

KoBanenTHas xumudeckasi CBsi3b, YCIOBUSA €€ OOpa30BaHMUsSl MO METOJY BaJCHTHBIX
cBs3ed. MexaHu3Mbl 00pa30oBaHUS KOBAJEHTHBIX CBA3€H: OOMEHHBIN, JOHOPHO-
akuenTopHblid. CUrMa - U 11 - CBSI3H, MOSICHUTH Ha IIPUMEPaXx.

THIBI MEXMOJIEKYJISIPHOTO B3aUMOJICUCTBHS.

Xumuyeckass KuHeThka. CKOpPOCTh XHMHYECKOM pEaKUUH, EAUHULBI H3MEpPEHUs,
@DakTOpHI, BIUSIOIIME HA CKOPOCTh XUMUYECKON peaklnu. 3aKOH JEUCTBYIOUIUX Macc -
OCHOBHOM 3aKOH XMMUYECKOW KMHETUKU. KOHCTaHTa CKOPOCTH PEAKLINH.

Bnugaue temmeparypbl Ha CKOpPOCTh xuMuyeckux peakuuid. ITpaBuno Bant-I'oddda,
TEMIIEPATYPHbIA KOAPOUIIMEHT peakiuu. DHEPTrusl aKTUBAIMU XUMUYECKUX PEaKIUil.
YpaBHeHue Appenuyca.



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

Xumuueckoe paBHoBecue. IlpusHakm  xumuueckoro pasBHoBecus. KoHcTaHTa
paBHOBecusa. CMelIeHHEe pPaBHOBECUS IMPU W3MEHEHHHM KOHLEHTPALMH, TeMIEpaTyphl,
nasnenust. [punmun Jle-1llarense, pazoOpaTe Ha TpUMepax.
Tepmonunampueckass  cucrema. OCHOBHBIE  TEPMOJMHAMUYECKHE  MapameTphl:
BHYTPCHHSISI DHEPTHUS, YHTAIBINS, SHTpOMHS, SHeprus [ md0ca, sueprus [ enpMrosbIia.
[lepBblli 3akoH TepMoauHamMuKHU. [IpuiioxkeHue HTOrO 3akoHAa K M300apHBIM H
M30XOPHBIM MPOLIECCAM.
Tepmoxumus. TemnoBsie 3¢dexTsl peakuuii. 3akoH lecca u  ero ciaeACTBUSL.
TepMmoxumudeckue ypasHeHus. Pacuer AH Oy, AS Oy, AGO
Knaccudukanus qucnepcHbIX CUCTEM MO CTENEHU JUCIIEPCHOCTH.
HctuHHbIE pacTBOpBL. TepMOIHMHAMUKA TPOLIECCOB pacTBOpeHUs. CriOCOOBI BBIpaXKEHUS
KOHIIEHTPALIMU PAaCTBOPOB.
PactBopel anexkTponuToB. Teopus 3JIEKTPOJMTHYECKON Auccouuanuu. [uaparamnus
MOHOB. CHIIbHBIE U CJ1A0bIE SJIEKTPOJIHUTHI.
PactBopbl cnabbix anekTposntoB. Ctynenyartas auccouuanus. CTeneHb U KOHCTaHTa
JUCCOLMAIIMK  CHa0bIX ANEKTPOoJuTOB. OT Kakux (PakTOpOB OHHM 3aBUCAT? 3aKOH
pazbaBnenus OcTBasiba.
DneKkTpoauThyeckas aquccouuanus Boasl. NoHHOE npou3BeaeHue Boabl. BogopoaHslil
U THIPOKCUIIBHBIN moka3aTens pH u pOH. bydepnsie pacTBOpEI.
I'mppomms comei. Tumnbl rugponusa. KoHcTaHTa, CTENEHb TMAPOJIN3A, B3aUMOCBS3b
Mexky HUMU. CTyneHYaThlil THIPOIIH3.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaklnu. [IoHATHE CTENeHH OKHUCIEHHUS aToMa B
Monekyne. [Iponeccsl okucineHnss 1 BoccTaHoBiieHMs. [IpuBenure npumepsl BEIIECTB
OKHCJIUTENEH U BOCCTAHOBUTEIICH.
MexaHn3M BO3HUKHOBEHHsI DJJIEKTPOJHOTO NOTEHUMAJa Ha TpaHULE pasjelna:
ITOBEPXHOCTh METAJIJIA- PACTBOP DJIEKTpOJuTa. Y paBHeHUE HepHcera.
CranpapTHBIA BOJIOPOJHBIN 3JEKTPOA. P HaNIpsyKEHUI METAIIOB.
lNanbBannueckuii anemeHT. J/IC ranpBaHmdeckoro siaeMeHTa. KOHIIEHTpauuOHHBIN
rajbBaHUYECKUAN DJIEMEHT.
DIEeKTpOan3 PacTBOPOB U paciuiaBoB. IIporeccsl, mpoTeKkarommue Ha KaToAe U aHOJE.
[Tpumepsl. 3akonbl Dapajes.
Buael koppo3un MeTaILIOB.
DNEeKTpOXMMHYECKass  KOpPpo3usl. YpaBHEHUS  pPEAKUUM, MPOTEKAIIHNX MOpH
raJibBaHOKOppo3uu. Pa3obparh Ha nmpumepax.

30. CnocoOsl 3alIMTHl METANIOB OT KOPPO3UHU.

Ilpaxkmuueckue 3a0anus 0,151 nPOBEOEHUA IKIAMEHA:

Ilpumep 1. B 600 mn pactBopa coaepxutcs 30 r cynbdara anmroMunus. OnpeneauThb

MOJISIPHOCTb, HOPMAJIbHOCTh U TUTP PacTBOpA.



Ilpumep 2. Xpom HaxoauTcsi B KOHTaKkTe ¢ cepeOpom. Kakoit m3 mertamnoB Oyner
OKUCIIATHCS npu Koppo3uu B kucioil cpene (HC1)? Hanummre ypaBHEHHS 3JIEKTPOJIHBIX
npolueccoB (B HMOHHOM BHJE€) U COCTaBbTE CXEMYy OOpa3yroIIerocss KOPPO3UOHHOTO
rajbBaHUYECKOTO AJIEMEHTA.

Ilpumep 3. Cuctema 2CO + Ox> 2CO; + Q HaxoAUTCS B COCTOSIHUU paBHOBecHUs. Bo
CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKIMU TPU YBEIUYCHHH KOHIICHTPAIIMK OKCHAA
yrinepoaa(ll) B 4 paza?

Ilpumep 4. Kak HY)KHO W3MEHHUTH JaBJICHUE, TEMIIEPATypPy, KOHIICHTPAIIUIO HCXOTHBIX
BCIIECTB, YTOOBI CMECTUTh XHUMHUYECKOE PABHOBECHE B CTOPOHY OOpa3oBaHUsS YTIIICKHCIIOTO
raza: 2CO+ 02 < 2C0O2+Q ?

llpumep 5. Hanucatp ypaBHEHHE MPOLIECCOB AJICKTPOJIM3a BOJHBIX PACTBOPOB COJICH:
xsopuaa menu (I1), cynbdara amoMuHMS C YTOJBHBIMU JJIEKTPOJAMHU.

Ilpumep 6. TanbBaHMYECKUM DIIEMEHT COCTOUT U3 CEPEOPSHOr0o HIEKTPOAa,
norpyx€énHoro B 1 M pactBop HuTpaTa cepeOpa U CTaHJAPTHOTO BOJOPOJIHOTO 3JIEKTPOJA.
Beruncoute 3/IC anemeHTa, HanmucaTh YpaBHEHHUS AJIEKTPOJHBIX MPOLECCOB U CYMMapHOU
peakumu, MPOUCXOAIIEH Mpu padoTe 3JIEMEHTA.

Ilpumep 7. CoctaBbTe ypaBHEHHE THUIPOIHM3a M PACCUMTANTE KOHCTAHTY THAPOIIN3A
(Kr) Bognoro pacrsopa xuaopuaa ammonus. Ky(NH4OH) = 2*107

Ilpumep 8. BO CKOJIBKO pa3 YBEJIMYHUTCS CKOPOCTb XUMHUYECKOW pEaKIuu, €Clid
MOBBICHTh TEMIIEpaTypy peakiroHHou cmecu Ha 30°? TemmepaTypHbiii KO3PHUIIMEHT paBeH
3.

IIpumep 9. Ilpu 351eKTposIN3€ paciuiaBa XJIOpUJia HATPUSl B TEUEHUE 5 4aCOB HA KAaTOJIE
BbIZIeTIIOCh 3,6 T Metauia. Omnpenenuth CUIy TOKa MU O0ObEM XJiopa MPU HOPMAJbHBIX
YCJIOBUSIX.

Ilpumep 10. 1luak HaXoOUTCS B KOHTakTe ¢ HUKeleM. Kakol M3 31eMEHTOB Oyner
OKHUCIAThCSA Tpu Koppos3uu B kucior cperne (HCl)? Hanummre ypaBHEHHE SIEKTPOIHBIX
npoueccoB (B HMOHHOM BHJE) M COCTaBbTE CXEMYy O0Opa3yrolIerocss KOPpPO3MOHHOTO
raJIbBAaHUYECKOTO 3JIEMEHTA.

7.4 MeToanueckue MAaTepHAJIbl, ONpeAeJAIINe MPOUeaypPbl OLEHWBAHUSA
3HAHMI, YMEHUH, HABBIKOB, XapPAKTEPU3YILIUX 3TaNbl ()OPMHUPOBAHUA KOMIIETECHUUMN

KOHTpOJ’II) OCBOCHHA JUCHHMIIVIMHBI KM OICHKA 3HAHUU 06yqa}01111/1xc;1 Ha 3JK3aMCHC
IMPpOU3BOOAUTCA B COOTBCTCTBUU C [TonoxxenueM o IMPOBCACHHUHN TCKYIICTO KOHTPOJIA



YCIIEBAEMOCTH M TIPOMEKYTOYHON aTTeCTallMid OOydYaroIuXxcs 10 00pa3oBaTeIbHBIM
IporpaMMam BBICIIIETO 00pa30BaHMS.

TecToBbIe 3aJaHUs

Kpumepuu oyenku 3nanuii 00yuarouwjuxcsa npu npoeedeHuu mecmupo8anus:

OlieHKa «0miu4H0» BBICTABIISIETCS PU YCIOBUU MPABUILHOIO OTBETA 00YUYaIOIIETOCs
He MeHee 4yeM 85 % TeCcTOBBIX 3aIaHUH.

OlLleHKa «X0pouto» BBICTABIISICTCS MPU YCIOBUM MPABUIBLHOTO OTBETA 00YYarOIIErocs
He MeHee yeM 70 % TecTOBBIX 3aIaHUH.

O1ieHKa «y0oeiemeopumesibHo» BBICTABIACTCS TPU YCIOBHUU TMPABUIBLHOTO OTBETa
obyuatorierocs He MeHee 51 % TeCTOBBIX 3aJaHUM.

OlLleHKa «Hey006/1emeopumebHo» BHICTABISCTCS TIPU YCIOBUHU MPABUIBHOTO OTBETA
obyuatorerocss MeHee yem Ha 50 % TECTOBBIX 3aJaHUM.

IK3aMeH

Kpumepuu oyenuganun 3x3amena:

OueHKka «omauuHo)» BBICTABISETCA OO0YydYarOIIEMYCs, MOKA3aBIIEMY BCECTOPOHHHUE,
CUCTEMATU3UPOBAHHEIE, TITyOOKHWE 3HAHMS BOMPOCOB K3aMEHAIIMOHHOTO OWJIeTa U YMCHHE
YBEPEHHO MPUMEHSTh MX Ha TMPAKTHKE MPU PEIICHUH KOHKPETHBIX 3ajay, CBOOOJHOE U
paBUJIbHOE 00OCHOBAHUE MPUHSITHIX PEIICHUH.

OueHka «xopouto» BBICTaBISETCS 00yYarolIEMyCs, €CJIM OH TBEPAO 3HAET MaTepuall,
IPAMOTHO U MO CYIIECTBY M3JIara€T €ro, yMEeT IMPUMEHSATh IIOJyYEHHbIE 3HAHHUS Ha
IIPaKTHKE, HO JIOIYCKAaeT B OTBETE WJIM B PELICHHUM 3324 HEKOTOPBHIE HETOUHOCTH, KOTOPBIE
MOET YCTPAHUTH C TOMOIIBIO JOMOJIHUTEIBHBIX BOIIPOCOB MPENOAABATEIIS.

Onenka «yooenemeopumenvHo) BHICTABISETCS OO0ydYalOIIEMyCs, TOKa3aBIIEMY
dbparMeHTapHbIi, Pa3pO3HEHHBIM  XapakTep 3HAHWW, HEIOCTATOYHO  MPaBUJIbHBIC
bopMyIMpOBKH 0a30BbIX TMOHATHUMA, HAPYIICHHWS JIOTHYECKOW TOCIEOBATEIBHOCTA B
U3JI0KEHUU MPOrPAaMMHOI0 MaTepuaia, HO MPU 3TOM OH BIIAJ€ET OCHOBHBIMHU MOHSITUSMHU
BBIHOCMMBIX Ha 3K3aM€H, HEOOXOJAUMBIMU JIJIs AaTbHEHIIEro 00yUYEeHHs] U MOXKET IPUMEHSATh
MOJTYYCHHBIC 3HAHMSI IO 00pa3ily B CTAHJAPTHON CUTYAIlHH.

OueHka «Heyooe1emeopumenvHo» BbICTABISIETCA 00yYarOIIEMYCsl, KOTOPBIA HE 3HAET
OoJbllied 4YacTH OCHOBHOTO COJIEPXKAHUSI BBIHOCUMBIX Ha 5JK3aMEH BOIPOCOB TEM
JTUCLUUIUIMHBI, TOTyCKaeT rpyObie OMMOKU B (OPMYJIUPOBKAX OCHOBHBIX MOHATHI U HE yMEET
UCII0JIb30BaTh MOJIYYE€HHbIC 3HAHUS MPU PEIICHUU TUMOBBIX MPAKTUYECKUX 3a/1ad.
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qucy. XuMus [DIEKTPOHHBIN pecypce]: i paszIensl pecypc
OaxanaBpoB 1o Harmp. HOJT.

Arpoumxenepus / W.JI. XamuctoBa, JL.A.
banamosa, Spocmasis, OI'BOY BIIO
SATCXA, 2015, 154¢
3 XUMUS: TPAKTUKYM ISl CTYZAEHTOB Bce 1 C) JIGKTpOHHBIfI
nmxeHepHbIx HanpasineHui (ObC Jlanp) : pasesbl pecypc
yueonoe mocobue / T. U. bokoga, U. B.
Bacunbiosa, H. A. KycakuHna. -
Hosocubupck : HI'AY, 2011. - 106 c. -
URL: https://e.lanbook.com/book/4554,
(mata obpamenus 01.06.2026)
8.2 /lomosiHuTEIbHAS YUeOHAasl JIUTEPATYpPA
y patyp
N Hcnons3yercs Kon-Bo
. /;1 HaumeHnoBanue MpU HU3YYCHUH | CEMECTP JK3EMIUIIPOB B
pasnenoB Q@S

1 FgI/IHKa H.JL, 3amaun u yanan(HeHMg n(; Bce 1 28
obwelt xumuu [Tekcr]: yuebHOe mocobue
HLJL. Tk, JL., Xuvus, 1984, 264c Pa3/ICIbI

2 | AxmeroB A.C,, 061é1a51 " HeopraHW/{eCKaﬂ Bce 1 84
xumus [Tekct]: yuebnuk mns By3oB / H.C.

AxmetoB, M., Bercm.k., 2001, 743¢ pas/icJbl

Joctyn oOydarommxcs K 3JIeKTpoHHBIM pecypcaM (OP) oudbmorexku ®I'BOY BO Spocnasckuii TAY
OCYIIECTBIISIETCS MOCPEACTBOM dJIEKTPOHHOM MH(POPMAIIMOHHON 00pa30BaTeIbHOM CpEIbl aKaJIleMUN U CaiTa
110 JIOTHHY U HapoJIo https://yaragrovuz.ru/index.php/biblioteka



https://yaragrovuz.ru/index.php/biblioteka

9 IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH UHTepHeT

9.1 IlepeveHb JIEKTPOHHO-0MOJINOTEYHBIX CHCTEM

Ne
u/n HaumenoBanue TemaTuka Pe:xkum nocryna
K - a a
1. DIEKTPOHHO-OUOIHOTE A CHCTEM VYHuBepcanpHas https://e.lanbook.com/
u3aarenbcTBa «Jlab»
K - a a .
2. Qne TPOHHO-GHOIMOTEHHA CHCTEM VYHuBepcanpHas http://ibooks.ru/
«1Books.ru»
Hayuna K a Ka .
3. eLIy];EAH;;%R%pOHH A Gubmmote VYHuBepcanpHas http://elibrary.ru/

9.2 HepequL PEKOMEHAYEMbIX HHTepHeT-CaﬁTOB o IMCIOMIIJIMHE

1. MunuctepctBo 00pazoBanus U Hayku Poccuiickoit @enepanuu [DneKTpOHHBINA pecypc]. —
Pexxum nocrtyna: https://minobrnauki.gov.ru/, cBo00HbIN. — 3ari. ¢ s3kpana. — S3. pyc.

2. ®enepanbublii moptan «Poccuiickoe oOpa3zoBaHue» [DNEKTpOHHBIN pecypc]. — Pexum
noctyna: http://www.edu.ru, cBo601HBIN. — 3ari. ¢ 3kpaHa. — 3. pyc.

3. Undopmanmonnas cucreMa «EnMHOE OKHO J0CTyna K 0OOpa3oBaTENbHBIM pecypcamy»
[OnexTpoHHBIN pecypc]. — Pexxum moctymna: http://window.edu.ru, cBoOGoaHBIN. — 3ari. ¢
JKpaHa. — 3. pyc.

4. @enepanbHbIi TEHTP HWHGOPMAIIMOHHO-00PA30BATENBHBIX PECYPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, ceoboansiid. — 3ari. ¢ axpana. — f3. pyc.

5. MuHHCTEPCTBO celbcKOoro Xxo3siictBa PD [DnexkTponHbIll pecypc]. — Pexum nocrymna:
http://mcx.ru/, cBoOoaHBIHA. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snextponnas 6mbnuoreka eLIBRARY.RU [Onexrponssiii pecypc]. — Pexum
noctyna: http://elibrary.ru/, ceoboaHbIi. — 3ari. ¢ s3kpana. — 3. pyc.

7. CelbCKOXO3MCTBEHHAsI DJEKTPOHHAsT OUOIMOTEKa 3HAHUU [DJIEKTPOHHBIA pecypc]. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, cBo6oanbIit. — 3ari. ¢ 3kpaHa. — 3. pyc.

8. llenTpasibHasi HayuyHas CeJIbCKOXO3SIMICTBeHHasi OubiamoTexka Poccenpxo3akaaemuu
[OnexTpoHHBI pecypc]. — Pexxum mocrtyma: http:// www.cnshb.ru/, cBoOoaubIil. — 3ari. ¢
JKpaHa. — 3. pyc.

9. MWudopmanmonHo-crpaBounbli  moptai. [Ipoekt Poccuiickoit rocyaapCTBEHHOM
OMOJMOTEKH I MOJIOACKH [DJIEKTpOHHBIM pecypc]. — Pexkum pocryma: www.library.ru,
CBOOOIHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.
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10 MeToan4yeckue yKazaHus JJsi 00y4aAIOIIUXCA 10 OCBOCHHUIO U CIMIIIMHBI

Bujx yueOHbIX 3aHATHI Opranusanus 1eATeJbHOCTH 00y4a0uIerocst
Hanucanue KoHCHeKTa JIEKIUI: KpaTKo, CXEMAaTHYHO, IOCJIEA0BATEIbHO
(uKCUpOBaTH  OCHOBHBIE  IIOJIOKEHHs,  BBIBOABI,  (hOPMYyIMpPOBKH,
00001IeHus; MMOMeyaTh Ba)XKHbIE MBICIIH, BBIIENATh KIIOUEBBIE CJIOBA,
TepMuHbl. O003HAYUTH BOMPOCHI, TEPMHHBI, MaTepHall, KOTOPHIH BHI3bIBAET
TPYAHOCTH, INOMETUTb M IONBITaThCSl HANTH OTBET B PEKOMEHAyeMOM
nauteparype. Ecnu camocTosTenbHO HE ynaeTcs pa3oOpaThCcsi B MaTtepualie,
HeoOXoauMo ChOPMYIUPOBATh BOMPOC M 3a7aTh IPEToJaBaTelio Ha
KOHCYJIbTAIIMH, HA MPAKTHYECKOM 3aHSATHH.

Pabora no anropur™MaM, NpeACTaBICHHBIM B METOAMYECKHX YKa3aHHSX IO
BBITIOJIHEHUIO J1a0OpaTOpPHBIX paboOT. AHanu3 BBIOJHEHHOH paboOTHI,
(opMyIMpOBKa BBIBOAOB IO UTOraM BBIIOJHEHHOH pabOThl HA OCHOBAaHUU
Marepuana, IOYEpIHYTOr0 U3 KOHCIIEKTOB JICKIMM, OCHOBHOW H
JIOTIOJTHUTEILHOM JTUTEpaTyphl, pecypcoB cetu MutepHer. [louck oTBeTOB
Ha KOHTPOJIbHBIE BONIPOCHL.

PaboTta ¢ KoHCIEKTaMH JIEKIMH, OCHOBHOH U  JOIOJHUTEILHOU
JIUTEPATYPOU, pecypcamu cetu VHTepHeT.

Jlexus

JlaGoparopnas pabota

[ToaroroBka K 3k3amMeny

11 Ilepevyens uHGOPMAIMOHHBIX TEXHOJIOT U, MCNIOJIb3yeMbIX IPH OCYILLIECTBJIEHUHN
o0pa3oBaTeJIbHOIO MpoLecca Mo AUCHUILIHHE, BKJIIOYasi epedyeHb NPOrpaMMHOro
o0ecrieyeHnsi U MHGPOPMANMOHHBIX CMIPABOYHBIX CHCTEM

HNudpopmanmoHubie TEXHOJIOTHH, UCIIOJIb3yEMbIE npu OCYLIECTBJICHUHU
o0pa30BaTeNpHOr0 Ipoliecca MO TUCHUIUIMHE IO3BOJISIOT: 00ECIEeYUTh B3aUMOJICHCTBUE
MEXIy Yy4YacTHHKaMu 0Opa3oBaTENbHOIO Mpoliecca, B TOM YHCIE CHHXPOHHOE W (WJIN)
ACUHXPOHHOE B3aUMOJIEUCTBUE MOCPEICTBOM CEeTH HMHTEpHET, B T.4. C HMCHOJb30BAHHEM
ANIEKTPOHHON HMH()OPMaLMOHHO-00pa30BaTENIbHON CpEebl YHUBEPCUTETA; (PUKCUPOBATH XOJ
o0pa30BaTeNpHOr0 Mpolecca, pe3yabTaTOB MPOMEKYTOUYHOW aTTeCTaluu MO AWCLMILIMHE U
pe3yJIbTaTOB OCBOEHMS 00pa30BaTEIbHON MPOrpPaMMBbl; OPraHU30BaTh IPOLECC 00pa30BaHUs
NyTeM BU3yalM3alUy M3yyaeMoil MH(GOpPMALIMK MMOCPEACTBOM HMCIOJIb30BAHMS MPE3EHTAIIHH,
y4eOHbIX (UIBMOB; KOHTPOJUPOBATh PE3YJbTAThl OOYUYEHUSI Ha OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUSI.

11.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOJTHO PACHPOCTPAHIEMOI0 NMPOrPaMMHOIO
o0ecnevyeHns yueOHOro nmpomecca

Ne HaumenoBanue TemaTuka

1. |Microsoft Windows OneparmoHHas cucTeMa

2. |Microsoft Office (Bximouaer Word, Excel, PowerPoint) ITakeT opUCHBIX MPUIIOKEHUN
3. |Calculate Linux OnepannoHHas cucteMa




11.2 Ilepeuenb npoeccHOHANBHBIX 023 JAHHBIX U HMH(OPMAMOHHBIX
CIPABOYHBIX CHCTEM

Ne .
HaumenoBanue Tematuka DJIeKTPOHHBII apec
n/n
http://www.consultant.ru
CripaBouHO-IIpaBOBasi cUcTEMa
l. YHuBepcanbHas JlocTyIll ¢ KOMIIBIOTEPOB 3JIEKTPOHHOIO
«Koncynprantllmtocy
yuTaNIbHOTO 3a1a Oubanorexku SApl'AY.
WudopmanmoHHO-IpaBOBOI https://www.garant.ru/

2. | moptan «I"apanT» YHuBepcanbHas JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO
YUTAIBHOTO 3as1a Onbauoreku Spl'AY.
https://polpred.com/

JlokanbHas CeTh OI'bOY BO
baza pmannbix  Polpred.com «Spocnasckuit 'AY» / unAMBUYaNbHBII

3. YHuBepcanbHas . .

0630p CMU HEOTpaHMYEHHBIH JOCTYyn U3 000
TOYKH, B KOTOPOI UMeeTcsl JOCTYII K CETH
WNHTepHET 1o JIOTUHY U NapoJIio.
https://rusneb.ru/
K nmnpousBenenusivM, mepemieqmiuM B
OOIIECTBEHHOE  JIOCTOSIHUE  JOCTYI
HamunonaneHass  3y1eKTpOHHAs CBOOO/THBII.
4. YHuBepcanbHas
oubmmoreka (HOb) K IIPOU3BEICHUSAM, OXpaHsEMbIM
ABTOPCKUM MpaBoOM JIOCTYTI c
KOMITBIOTEPOB 3JIEKTPOHHOTO YHUTAIBHOTO
3ana oubanorexku SplAY.
Cnenunanu3upoBaHH | https://www.fao.org/agris/ru
5. | Pasa mammpix AGRIS B P P £88
as Joctyn cBOOOTHBIN
HHdopmMannoHHO-CIIpaBOYHAs
cucrema .
. Crneunanu3upoBaHH | http:/www.cnshb.ru/AKDiL/
6. | «CenbCKOXO3SIIICTBEHHAS "
as Hoctyt cBOOOIHEIH.
AIIEKTPOHHAS OoubmoTeKa
3"anuiy (CObu3)
[TonHoTEeKCcTOBAst 6a3a AJAHHBIX o .
. ¢ https://onlinelibrary.wiley.com
Wiley  Journals  Database .
7. YHuBepcanbHas Hoctyn B pamkax lLleHTpamu3oBaHHOU
KOLTEKINMA KypHasos(John (HaIIMOHAJILHOM ) TIOJIMTUCKHU
Wiley & Sons, Inc.)
. https://link.springer.com
3 baza pmannbix Spriner Nature | Cnenpanin3upoBaHH Toctyn B avkax  LeHTpATH30BAHHO!
" | eBook Collections ast Y p P
(HaIMOHATBHOM) MOANUCKHU

11.3 Joctyn k cetu UHTEpHET

Kaxnplii oOydaromuiics B TEUEHHE BCEro Iepuoda oOydeHus obOecrnedeH
WHINBUYAJTbHBIM HEOTPAHUYCHHBIM JOCTYNOM (yIaJeHHBIM IOCTYIIOM) K ceTn HTepHET u
K DJIGKTPOHHON MH(pOpMaImoHHO-00pa3oBarenbHol cpeae ®I'BOY BO Spocnasckuii ['AY.


http://www.consultant.ru/
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12 MaTtepuajbHO-TeXHH4YECKOe o0ecriedeHrne 00y4eHus 0 M CHUIINHE

MaTepI/IaHBHO-TeXHI/I‘IeCKaH 6&33,, HCO6XO)II/IM3.SI JJIA OCYIICCTBJICHUA
06p2130BaT€J'II)HOFO nmponecca 1m0 AJUCHUINNIMHC BKIIHOYACT B CBOM COCTaB CIICOUAJIbHBIC
ITOMCIIICHUA

— y4eOHbIe Ay JUTOPUH JUIsl POBEACHUS 3aHATHI JIEKIIMOHHOTO THUIIA;

— yueOHbIe ayJUTOPHUH ISl IPOBEACHUS 3aHATUNA CEMUHAPCKOTO TUMA (MTPAKTUIECKIX
3aHATHI (CEeMHHApPOB), 1a0OPATOPHBIX PadOT);

— y4eOHbIC ayIUTOPHUU JJIsI TPYIITIOBBIX M MHANBUIYATbHBIX KOHCYJIbTAIUM;

— y4eOHbIC ayIUTOPUU JJIsl TEKYIIETO KOHTPOJISL U TPOMEKYTOUHON aTTeCTALNY;

— MOMEILIEHHUS JISI CAMOCTOSITEILHOM pabOTHI;

— TIOMENICHUS 111 XpaHEeHUsI ¥ TPOPUIAKTUYECKOTO 00CITy KHUBaHUSI 000Dy I0BaHUA.

[Ipu  mpoBemeHWW  MAOOPATOPHBIX  3aHIATHA  WCIOJB3YyeTCS  JTabOpaTopHOe
o6opyioBaHUE.

CrneunanbHble TOMENICHUS YKOMIUIEKTOBAHBI CHEIHAIM3UPOBAHHON MeOeNbl0 U
TEXHUYECKUMHU CPEACTBAMU OOYUYEHUs, CIYKaIUMU [JIs TPEACTAaBICHHS WHOOpMAIUu
OOJIBIION ayAUTOPHUH.

[TomerneHus st CaMOCTOATENEHON PaboThl 00YYAIOITNXCSI OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKON C BO3MOXXHOCTBIO MOJIKIIIOUCHUS K ceTH «HTepHeT» u 00ecrieueHreM JI0CTyma B
ANIEKTPOHHYIO0 HH(POPMAITMOHHO-00Pa30BATENIBHYIO CPEly YHUBEPCUTETA.

Yucno mocaiouHbIX MECT B JICKIIMOHHOW ayIuTOpUn OO0JIbIIIe TNO0 paBHO CIHMCOYHOMY
COCTaBy TMOTOKA, a B AyIUTOPHUH JIJISl MPAKTUYECKUX 3aHATUHN (CEMHHAPOB), TA0OPATOPHBIX —
CIIUCOYHOMY COCTaBY TPYIIIBI 00YUYaOIIUXCSI.

Uncno mocagouHbIX MECT B ayAUTOPUU IS MPAKTHUYECKUX 3aHATHH (CEMHUHAPOB)
OompITie MO0 PaBHO CTUCOYHOMY COCTaBY TPYIIIBI 00YUYaOIIUXCSI.

Ywrcio mocaiouHbIX MECT B ayAUTOPUU sl 1a00paTOPHBIX paboT O0JbIIe JIMOO PaBHO
MOJIOBUHE CIMCOYHOrO0 COCTaBa TpyIimbl oOydaromuxcs. (s mpoBeneHust n1abopaTOpHBIX
paboT rpynmna o0y4yarommxcs ASJIUTCS Ha ABE MOATPYIIIbI).



13 Opranuszanus 00pa3oBaTeIbHOI0 MPOLECCA JHUIl ¢ OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

OOyuenne 00yJaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS TIPU
HEOOXOAMMOCTH OCYIIECTBIISICTCS Ha OCHOBE aIalITHPOBAHHON paboyeil MPOTPaMMEI C
MCITOJIb30BAHUEM CITEIIUATLHBIX METOJ0B O0yUCHHUS U JUAAKTUICCKUX MATEPHAIIOB,
COCTaBJICHHBIX C YUYETOM OCOOCHHOCTEH TICUXO(PU3NIECKOTO Pa3BUTHS, HHIUBHUIYaTbHBIX
BO3MOKHOCTEH M COCTOSIHUS 3[I0POBbS TAKUX 00ydaromuxcs (00y4Jaronierocs).

B mensx ocBoeHus yaeOHOM MPOrpaMMBbl TUCIUTLTAHBI HHBATMIAMHE U JTUIIAMU C
OTpaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbsI Y HUBEPCUTET 00CCIICUNBALT:

— JIJIS1 ’HBJIMJIOB U JIWI] C OTPAaHHYEHHBIMA BO3MOYKHOCTSIMU 37I0POBbSI 110 3PCHHIO:
pa3MeIIeHNEe B JOCTYTHBIX JIJIS1 00YUYaIOIINXCsl, SIBJISIONINXCS CICTIBIMU HITH
C1a0OBUANIIMMH, MECTAX U B aJIalITUPOBAHHON (popme cripaBouHON MHGOPMAIIHH O
pacnucaHuy y4eOHBIX 3aHITHI; TPUCYTCTBUE ACCUCTEHTA, OKA3BIBAIOIIETO
oOyyJaroriemMycsi HEOOX0IUMYIO TTOMOIIIb; BBIITYCK aJbTEPHATHUBHBIX (HOPMATOB
METOIMYECKUX MaTepPUaAIOB (KpYIMHBIN MIpUGT WK ayauodaiibl);

— JJTS MHBAJIUIOB U JIUII C OTPAHUYCHHBIMHI BO3MOYKHOCTSIMH 3I0POBBS IO CITYXY:
HAJJICKANTUMHU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHUS HH(DOpMAIUH;

— I UHBAJTUJIOB U JIUII C OTPAHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI, MEIOINX
HaPYIICHUS OTIOPHO-/IBUTATEILHOTO armnapara;: BO3MOKHOCTh OCCTIPEIIITCTBEHHOTO
J0CTyTa 00yJaronuxcsi B y4eOHbIC TOMEIICHUS, TYyaJeTHbIC KOMHATHI U IPYTHE
noMeIIeHus Kadeapsl, a TaKKe MpeObIBaHNEe B YKa3aHHBIX TOMEIICHHSIX.

OObyyarommecs 13 yuciia nHBAIHI0B U U1l ¢ OB3 obecriedeHpl Ie4aTHBIMA U (VTN )
AJIEKTPOHHBIMU 00pa30BaTEILHBIMH PeCypcamMu B (popmax, aIanTHPOBaHHBIX K
OTPaHMUYEHUSIM HX 30pOBbs. OOpa3zoBaHUE 00YUAIONINXCS C OTPAHUICHHBIMHU
BO3MOXHOCTSIMH 3/IOPOBbSI MOXKET OBITh OPTaHU30BAHO KaK COBMECTHO C JPYTUMHU
00y4JaronMMucs, Tak U B OTACIBHBIX TPYIINAX WIA B OTACIbHBIX OPraHU3AIMAX.
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MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl:

JncuuruinHa

«XUMU

mporpamMmbl OakajiaBpuara.

OTHOCUTCS K O0Of3aTeNbHOW YacTu 00pa3oBaTelbHON

I[I/IC]_II/III.JII/IHa HamnpaBJI€CHa Ha (bopanOBaHne (WU (S187410111170.¢ KOMHeTeHHHﬁ:

— o0menpogeccuoHAIbLHbIC KOMIIETEHIIMHU U MHIANKATOPBI UX T0CTHKEHUS

KOH Conepmal-me KO}I W HAUMCHOBAHUE HHAUKATOPA JOCTUKCHUSA KOMIIETCHIINH
KOMIICTCHIIMH KOMIICTCHIIUH 3HATh YMETH BJA1CTh
Crnocoben  pemratp | ONK-1.1
TUIIOBBIE 3a1aun UAa-1: IleMOHCTpI/lpyeT 3HaHI/I(; OCHOBHBIX 3aKOHOB MAaTEMaATHYCCKHUX,
9] €CTECTBCHOHAYYHBIX H 11 HOHAJBHBIX NCHUILIINH
npodecCuoHaIbHON y oduenpogeccro Aucn ’
HeoOXOAMMBIX [JIsi pelleHusi THIOBBIX 33J4a4 B 00JacTu
JIeATEeITLHOCTH Ha
. | AaTPOMHKEHECPUH
OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
OIIK-1
MaTEeMaTHYeCKUX U [TpousBouTH
CCTECTBCHHBIX HayK OCHOBHLLS saKomp | BPrACIeHNs € CoBpemeHHO
C IMPUMCHCHUCM UMUK HUCIIOJIb30BAHUEM TepMHHOHOFHGﬁ B
nH(pOpMaITMOHHO- OCHOBHBIX ITOHATHI U | 00JIACTH XUMHH
KOMMYHHKAIITUOHHBIX 3aKOHOB XMMHUHU
TEXHOJIOTHI1

Kpartkoe coaep:kaHue IMCHMINIMHBI: OCHOBHBIE 3aKOHBI XUMHH, NEPUOIUYECKUN
3akoH .M. Menneneesa, ctpoeHue atoma, XMMHUYECKAsl CBSA3b, PACTBOPBI IJIEKTPOJIMUTOB,

XUMHUYICCKasA

KUHETHKA,

TCPMOANHAMUYICCKHUC

MapaMeTpbl XUMHYECKHX  pPEaKIUu,

QJICKTPOXUMMUS, KOPPO3UA METAJJIOB, 3alllMTa MCTAJIJIOB OT KOPPO3HH.



