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[Ipu paspaborke pabodyeit nporpammbl aucuuruidbel (nanee — PIIJI) «Xumus» B ocHOBY
ITOJIOXKCHBI:

1. ®enepanbHblii rocynapcTBeHHbIH oOpa3oBaTesbHbIH CTaHAApT Bbicliero oOpa3oBaHusi — OakanaBpuaT Mo
HanpasiieHuto noaroroBku 35.03.06 ArpouHxeHepusl, yTBEpkKACHHbIH npukazoM MunoOpHayku ot 23 aBrycra 2017 r.
Ne 813, ¢ u3MeHeHUsAMH, BHECEHHBIMU MpHkazamMu MuHoOpHayku oT 26 HosOpst 2020 r. No 1456, ot 8 despans 2021 r.
Ne 83, ot 19 utonst 2022 r. Ne 662, ot 27 despans 2023 r. Ne 208;

2. Ilpuka3 MuHuicTepcTBa HayKu U Bbicliero obpa3osanus Pocculickoit denepaumnn ot 08.02.2021 Ne 83 «(Q BHeceHHU

M3MeHeHHi B (hesiepalibHble rocyAapcTBeHHbIe 00pa3oBaTelbHble CTaHAAPThI BBICIIEro 00pa3oBaHus — GakanaBpHar rno
HanpaBsJeHUsIM MOATOTOBKH

3. Ipuka3z MuHucTepcTBa HAyKH M Bbicllero obpazosanus Poccuiickoii @enepauuu ot 26 HosOpst 2020 r. Ne 1456
«O BHeceHMH U3MEHeHUH B (esiepasibHble rOCyapcTBEHHbIe 0Opa3oBaTe/ibHble CTaHAaPThI BbICLIEro 00pa3oBaHus»;

4. YuebHblii nj1aH no HanpasieHuto noarotoBku 35.03.06 ArpouHxeHepus, HanpaBJieHHOCTb (MPoduJb)
«Opranusauus u obcnyxuBaHue Tpanenoprta v jgoructuka B A[TK», ono6peH YueHsim coBetom @I'BOY BO
Spocnasckuit 'AY4 mapta 2024 r. ITpotokon Ne 2. [Teproa oOyuenust: 2024 — 2028 rr.
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}/ Lot 8 0oyenm Kagheopwvl IKoN02UU, K.M.H. Xanucrosa K. /1.

(noonucvw) (3anumaemast O0IACHOCMb, YYEHAS CMeNnetb, 36aHue)

PI1/1 paccmoTpena u ono0peHa Ha 3acenanuu kadeapel sxonaoruu 07 utons 2024 r. [Tporokon Ne 11,

3aBeaytoiuii kadeapoit — K.C.-X.H., 00YeHm YebObikuna E.B.
(noonucyw) (yuenas cmenemy,
36anue)

PITJ] ono6pena Ha 3acenaHuM y4eOHO-METOMUECKOH KOMUCCUM MHXKEHEepHOro (dakysbreTa 17 ntoHs
2024 r.npotokoJs Ne 10

[Mpencenarens yueGHo-

METOAMYECKOH KOMHCCHH
MH)KEHEPHOTro (haKysbTeTa QS K.N.H. AnanbuH I'.E.
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PykoBoanTens obpazoBaresibHOM "17
NporpaMmbl ; K.M.H., 00yeHm Coukas U.M.
(nodméb) (yuenas cmenenv, 36anue)
3aBe/yloLHi BbIMyCKaroLIen /
kadenpoit /@
K.M.H., O0yeHm Couxkas .M.
(nodnu’ca) (yuenas cmenenn, 36anue)
Oren KOMIJIEKTOBAHMS ﬁﬂ/ % %
6ubaunorexu / /LM[//[[/{(;( /%
(noonucwe) (Pamunusn HU.0.)
JlekaH uHxeHepHoro dakyabTeTa g
HAxA ’/ K.M.H., 00yeHm Llewynosa E.B.
(noonucwe) (yuenas cmenens, 36anue)



COJIEP)KAHUE PABOYEN TPOI'PAMMBI IUCHUILJIUHBI

No HaumMenoBanue pasjena (moapasziena) Crp.
1 Ienb 1 331241 OCBOCHUSI JUCLUIUINHBI 5
2 [lepeuenp mIaHUPyEMBIX pe3yIbTATOB O0YUEHHUS MO TUCIUILINHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yIbTaTaMU OCBOEHHUS 00pa30BaTeNbHOM
IPOrpamMMBel 6
2.1  OOwmenpogeccuoHanbHble KOMIETEHIIMA U MHAUKATOPBI UX JOCTUKEHMUS 6
3 MecTo AMCUUIIIINHBL B CTPYKTYype 00pa30BaTeIbHOM POrpaMmbl 7
4 CrpyKTypa JUCUUIUIMHBI U pacipeiesIEHUE €€ TPYA0EMKOCTH (Ha OJTHOTO
oOyuarorierocs) 7
5 CopnepxaHue JUCHMILIUHBI 8
5.1  CopepxaHue AUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (paszenam) C
yKa3aHUEM OTBEJCHHOTO Ha HUX KOJIMYECTBA aKaJEMUYECKUX YaCOB U BUJIOB
y4€OHBIX 3aHATHUI 8
5.2 Pa3nensl AMCUMILIMHBI IO BUJAM ay JUTOPHOU (KOHTAKTHON) paboThl 1 (HhOpMBbI
KOHTPOJIS 10
5.3  JlaGoparopHble pabOThI 11
6 [lepedenp y4eOHO-METOAMUECKOTO OOECTICUCHHS IJIST CAMOCTOSITEITEHON
paboThl 00YYAIOIIMXCS 110 AUCLHUTIIHE 12
6.1  Bunasl camocrositenbHOM padoTsl oOyudaromuxcs (CP) 12
6.2  Meronunyeckue ykazaHus (JUIs1 CAMOCTOATENbHON PabOTHI) 13
7 @oHJ OLIEHOYHBIX CPEICTB I IPOBEAECHUSA TEKYILEU U IIPOMEKYTOUHOU
aTTecTalluy 00y4aroUXCs MO TUCHUTUINHE 13
7.1  IlepedyeHb KOMIETEHIMH C yKa3aHUEM ITANOB UX (DOPMHUPOBaHUS B IpoOLIECCE
ocsoenus OIIOIT BO 14
7.2 OnucaHue nokazarenael U KpUTEPUEB OLICHUBAHUS KOMIIETEHLIUN Ha
Pa3IMyYHBIX dTanax ux (OpMUPOBAHMSI, OIMCAHUE LKA OLICHUBAHUS 15
7.3 TunoBble KOHTPOJIbHBIC 3a/IaHUs WM WHBIE MaTEePHAIIbl, HEOOXOJUMbIE AJIs
OLICHKH 3HaHHM, yMEHHIA, HABBIKOB, XapaKTEPU3YIOIINX 3Tarnbl (POPMUPOBAHUS
KOMIIETEHIIM B MPOLIECCE OCBOEHUS 00pa30BaTENbHOM MPOTPAMMBbI 19
7.3.1 Tunossle 3aaHus 175 NPOBEACHUS TEKYILETO KOHTPOJIS U pyOexKHOro
TECTUPOBAHUS 19
7.3.2 Tunosble 3aaHus 1Sl IPOBEAEHUS TPOMEKYTOUHOM aTTECTALMH (3a4eTa,
IK3aMEHA) 42
7.4  Meroauyeckrue MaTepuabl, ONPEAEISIIONIME NPOLEAYPbl OLEHUBAHUS 3HAHUM,

YMEHHM, HaBBIKOB, XapaKTEPU3YIOLIUX 3Tanbl (GOPMUPOBAHMS KOMIIETEHIIUN

47



No HaumMeHoBanue pasjena (moapasziena) Crp.

8 [lepeueHb OCHOBHOM U JIONIOJTHUTEIHHON YyueOHOH JTUTEpaTyphl, HEOOXOIUMOMN

JUIsL OCBOEHMSI TUCLUTUIMHBI 50
8.1  OcnHoBHas yueOHas ITUTEpaTypa 50
8.2  JlomomHuTenbHas yueOHas IUTEpaTypa 50
9 ITepeuens pecypcoB HHPOPMALIMOHHO-TEIEKOMMYHUKALIMOHHON CETU

NuTepuer 52
9.1 IlepedeHb 3E€KTPOHHO-OUOINOTEYHBIX CUCTEM 52
9.2  IlepedeHb peKOMEHYEMbBIX HHTEPHET-CAUTOB 10 TUCLUIUIMHE 52
10  Meronuyeckue ykazaHus AJsi 00yUarOIUXCs M0 OCBOCHHUIO TUCHUTIIHHBI 53
11 [lepeuens MHPOPMAITMOHHBIX TEXHOJIOTHMA, UCIIONB3YEMBIX MPU

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIecca MO JUCIHUILIUHE, BKIIOYAs

nepeyeHb NporpaMMHOro odecredeHust U HHHOPMALMOHHBIX CIIPABOYHBIX

CUCTEM 53
11.1 IlepedeHb IMLIEH3MOHHOTO U CBOOOJHO PACHpPOCTPAHAIEMOT0 POrPaMMHOIO

obecrnieueHust y4eOHOro mpoiiecca 53
11.2 Ilepeuenp nmpodeccnoHaNbHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIPABOYHBIX

CUCTEM 54
11.3  loctyn x cetu UaTepHET 55
12 MarepuanbHO-TEXHUYECKOE OOecreueHrue 00yueHus N0 AUCLUITIIMHE 54
12.1 [Inanupyemblie MOMEILIECHUS AJIsl IPOBEACHHS BCEX BUIOB yUeOHOM

JESITEIbHOCTH 55
13 Opranusanust 00pa3oBaTeNbHOIO MIpoLEcca UL C OTPaHUYEHHBIMU

BO3MOXKHOCTSIMH 37I0POBbBSI 57

[Tpunoxenus
[Tpunoxenue 1. AHHOTaMA paboyelt MPOrpPaMMbl TUCITUTITMHBI



1 lleab n 3aga4M 0CBOEHUA JUCHHUILIMHBI

Heabo u3ydeHUss AUCHUIUIMHBL «XUMHUSD» ABIsSeTCs (OPMHUPOBAHUE OCHOBHBIX
MOHATHUM, 3HAHUN U YMEHHUH 110 XUMUH, (HOPMUPOBAHUE 3HAHUM 00 OOIINX 3aKOHOMEPHOCTSIX
XAMUYECKUX PEAKIIHM.

3agaum:

— H3yYEeHHE OCHOB COBPEMEHHOTO YUEHUS CTPOSHHUS aTOMa M TEOPUU XUMHUECKOU CBSI3H;

— H3yYCHHE OCHOB YUCHHUS O CKOPOCTH XMMHUYCCKUX PEaKIUil, XUMUIECKOM PaBHOBECHU;

— H3Y4YCHHE OCHOB YUYCHHUS 00 YHEPTETHKE XUMUUIECKUX PEaKINi;

— H3yYCHHE OCHOB COBPEMEHHOW TEOPUH PACTBOPOB;

— H3yYCHHE TEOPHH OKHCIUTEIHLHO - BOCCTAHOBUTEIBHBIX PEAKIIUNA U 3aKOHOB
AIEKTPOXUMUU;

— HM3yYCHHE TCOPETHUYCCKHUX OCHOB IPOIIECCOB KOPPO3UH METAIIIOB M METOJOB 3aIUTHI
METaJUIOB OT KOPPO3HUH;

— TMOKa3aTh pOJib XMMHUU B Pa3BUTHH COBPEMEHHOTO €CTECTBO3HAHMUS, €€ 3HAUYCHUE IS
poheCCHOHAIBHOM JICITEIIPHOCTH;

— o0ecreynuTh  BBIMOJHEHHWE  OOyYAIOMIMMHCS  JIA0OpAaTOPHOTO  MPaKTUKyMa,
WJUTFOCTPUPYIOMIETO CYIITHOCTh U METO/Ibl XUMHWH,

— MPUBUTH OOYYAIONIMMCS HaBBIKM TPAaMOTHOTO M PAIMOHAILHOTO O(GOpPMIICHUS
BBITIOJTHCHHBIX YKCIEPUMEHTAIBHBIX PabOT B J1a0OpaTOPHOM MPAKTUKyMe, 00pabOTKH
pE3yIbTaTOB SKCIIEPUMEHTA.

2 IlepeyeHb MIAHNUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 IUCUHUIIIIMHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMHU Pe3yJIbTATAMH OCBOCHUSA 00pa30BaTeIbHOM MPOrPaAMMBbI

W3ydyeHne MaHHOW JMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHME y OOYYaIOIIUXCS
cnenyroniei odmenpodeccunonanbHoi kommereHuu (OITK-1.1):



2.1 O6menpogeccuoHATbHbIE KOMIIETEHIIUN W MHAUKATOPHI UX JOCTHKEHUS

Kon Kon 1 HanMeHOBaHNe HHAMKATOPA JOCTHKEHUS] KOMIIETCHIIHH
Conepixanue KOMIETeHIIUH
KOMIIeTeHIUH 3HATh | yMeTh BJIa/IeTh
OIIK-1 CnocobeH pemars Tunossie | OITK-1.1.

3aa4u MpodecCUOHANTBHOM
JIeATENTLHOCTH Ha OCHOBE
3HAHWK OCHOBHBIX 3aKOHOB
MaTEeMaTHYCCKUX B
€CTECTBEHHBIX HAYK C
MIPUMEHEHHUEM
MH(OpPMALMOHHO-
KOMMYHHUKAITUOHHBIX
TEXHOJIOTUH

ﬂeMOHC’I‘pI/IpyeT 3HAaHUEC OCHOBHbLIX 3aKOHOB MATEMATUYCCKUX, CCTCCTBCHOHAYYHbIX U OGHICHpO(I)eCCI/IOHaHI)HLIX
JUCIAIIIINH, H€O6XO,Z[I/IMBIX JUIA pEeIICHUA TUITIOBBIX 3a/1a4 B obyactu ArpOMHKCHEPUHN

OCHOBHBIE 3aKOHBI XUMHH

HpOI/ISBO,Z[I/ITB BBIYHCJICHHSA C
HCTIOJIb30BAaHUEM OCHOBHBIX ITOHATHH 1
3aKOHOB XUMHWH

CoBpeMeHHOH TEPMHUHOJIOTHEH B
00nacTH XUMUH




3 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl
HucuunnuHa «XuUMHUS» OTHOCHTCA K 00s3aTenbHOM 4YacTh 00pa30BaTENIbHOM

MporpamMmsbl OakajiaBpuara.

4 CTpyKTypa IHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0AHOT0 00YUYAKOILETr0CH)

Bua yueoHoi pa6oThl Beero 3a 1 cemectp

4acoB 4acoB

1. KonTtakTHasi padoTa npu NpoBeieHUN YU4eOHBIX 3aHATHIA, Bcero (Jlex 51,85 51,85

+ Jla6 + IlIp + KCP)

B TOM YHCIIE!

Jlekunonusle 3austus (Jlek) 17,00 17,00

JlaboparopHsle 3ausitus (J1ab) 34,00 34,00

[Mpaktrueckue 3anstus (11p) - —

[TpoBenenue KOHCYJbTAMI 110 yuebHol ucumminae (KCP) 0,85 0,85

2. CamocTosiTesqbHast padoTa, Beero (CP + xoumpois) 52,85 55,95

B TOM YHCIIE!

CamocTosTensHas padoTa IpH BEINOJIHEHUH pacueTHO-Tpaduueckoil paboThl,
TUIIOBOTO pacyera, pedepaTa, KOHTPOJILHOH paboThl, 3cce U Jp. - -
CamocTosiTensHas padoTa IpH BHINOJHEHUH KypCOBOW paboTh! (IIpoeKTa) - -
CamocTositenbHasi padoTa IpH MOJr0TOBKE K DK3aMEHY 23,7 23,7
CamocTositenbHasi padoTa IpH MMOJIrOTOBKE K 3a4eTy

[Tpoune BUIBI CaMOCTOSATENBHOM PaOOTHI (IIOArOTOBKA K JICKLIUSM,

71a00paTOPHBIM, TPAKTHYECKUM 3aHSTHSIM ) 29,15 29,15
3. KonTakTHas pa0oTa npyu NpoBelecHNN MPOMEKYTOYHOIH aTTecTanuu,

BCEro 33 33
I'pynmnoBsle KOHCYIbTALUH NIEPE] SK3aMEHOM U cJlada 3K3aMeHa Mo

nucruumae (K5) 3,3 3,3

Crada 3adera o gucummwmae (K) - -
3ammra KypcoBoit paboTsl (ipoekra) (K) - —

Oo6mast TpyA0eMKOCTh AUCHMIIJIMHBI B Yacax: 108 108
B TOM 4HcIie B JOpMe MPaKTHYECKOH NOATOTOBKU
O0mast TPy10eMKOCTh AMCIMILUINHBI B 3a4€THBIX eIHHUIIAX: 3 3




5 Conepxanne TUCUMILIUHBI

5.1 Copep:xkanve IMCHMUILVIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3aejaMm) C
YKa3aHHeM OTBEJACHHOI0 HAa HMX KOJMYECTBA aKaJeMHYECKHUX YaCOB M BHI0B YYeOHBIX
3aHATHH

Buabl yueOHo# padoThl H HX TPYAOEMKOCTh, YAChI
qf g KonTakTHas padora npu CamocTosITe N b-
Haumenosanne u conep:kanue pasaena 5 i NMpoBeAeHUH Y4eOHbIX 3aHATHIA Hasi pa6oTa
TUCHHILTAHBI (TepevyeHb TNIAKTHIECKHX = s @
8 €IMHUII: PACCMATPHBAEMBIX MOATEM, E 2 B T.4. B §
% BOIIPOCOB) sz dopme Kon- =
= S 2 J JP |I13 NPaKTHYECKO KCP| CP T e
= i pPoJIb )
2 NOATrOTOBKH :3
1 |PeaknmoHHas CliOCOOHOCTH BEIIECTB OIIK-1 | 8,00 | 8,00 0,25 | 8,00 — 2425
OcHosHvie noHsmus U 3aKOHbL CIexuomMempuu 2,00 | 4,00 0,05 1.00 — 7,05
Cmpoenue amoma. Keanmosomexanuuecxue
npedcmaenenus. Ilpunyunvt pacnpedenenus 2,00 | 3,00 0,10 | 3,00 - 8,10
9NEKMPOHOB 8 IIEKMPOHHOU 000I0UKe AMOoMA..
Tlepuoouueckas cucmema snemenmos /. U.
Menoeneesa 6 ceeme meopuu cmpoenus 2,00 0,5 0,05 | 2,00 - 4,55
amoma
Xumuueckas ces3v. 2,00 0,5 0,05 | 200 4,55
2 | XuMuyeckasi TepMOAMHAMUKA 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
OHepeemura XUmMuieckux peaxyutl. 2,00 - 0,10 | 2,00 - 4,10
3 | XMMHYECKHUE CUCTEMBbI OIIK-1 | 5,00 {22,00 0,40 | 17,15 — 44,55
Pacmeopvt snexmponrumos. Booopoouwiii 200 | 850 0.20 | 6.00 B 16.70
noKasameiv
Onexmpoxumus 2,00 ] 8,50 0,10 ] 6,00 - 16,60
Kopposus memannos 1,00 ] 5,00 0,10 | 515 - 11,25
Kypcoas pabora (npoekT) - — — — - - -
ITpomexxyTouHas arTecTanus (9K3aMeH): OIIK-1 — — — - 23,7 | 27,00
HUTOI'O no gucuuniinne: — 17,00 | 34,00 0,85 | 29,15 23,7 108

5.2 Pazgennbl OMCUMIUIMHBI 10 BHAAM ayJIMTOPHOH (KOHTAKTHOH) padoTbl M
(opmbI KOHTPOJIA

Ne Ne HauMenopanme Bnnblqueﬁﬂux ®DopMBbI TEKYIETO
n/m | cemecTpa pasnejia IUCHMIITHHBI 3AHATHH (B Hacax) KOHTPOIA
JI JIP 113 ycneBaeMocTH'!
1 1 Peakinonnasi CrrocoOHOCTh BEIIECTB 8 8 - PT, Ki1, KP
2 1 XuMudeckas TepMOJIMHAMUKA ¥ KHHETHKA 4 4 — KP, PT
3 1 XUMHUYECKHE CUCTEMBI 5 22 - PT, 3JIP, /13, KP
nuToro:| 17 34 - -

IPT —py6Gexnoe Tectuposanue, 3JIP — 3ammra maGopartopusix pabor, Kir — komnoksuym, KP — konrponsnas pabora, M3 —
MHIUBHYAIbHOE JOMAIHEe 3a/IaHHe.

8




5.3 JlabopaTopHbie padoThI

Ne Ne HaumenoBanue Bcero
HaumeHoBaHHe 1a00paTOPHBIX padoT
n/m | ceMecTpa pa3ziesia THCHUILIHHBI JacoB
1 1 Peaximonnas criocoOHocTh BemecTB | TexHuka 6e3omacHocTr. Kitaccel HEOpraHMYECKIX 2,0
COEMHCHUH
2 1 OCHOBHEIE 3aKOHBI XUMHUU 2,0
3 1 Crpoenue aToma. XUMHY€ECKasl CBSA3b 4,0
4 1 XuMudeckas TepMOJIUHAMUKA U Kunetnka XUMUYECKHX PEAKITHi 4,0
KHHCTHKA
5 1 XHUMHUYECKHUE CUCTEMBI IIpuroToBiienre pacTBopa 3aJlaHHON KOHLIEHTpaLUU 4,0
6 1 BomopoaHblil mokazarens. ['uaponms conei 4,5
7 1 OKHCITUTETbHO-BOCCTAHOBUTEILHBIC PEAKITHH 4,0
8 1 TanpBaHMYeCKUl dJIEMEHT. Psii HanpsKeHUH METAIIOB. 4,5
DIEKTPOIIH3.
9 1 Kopposust MeTanoB. 3amura METAIOB OT KOPPO3HH 5,0
HUTOI'O:| 34

6 IlepeuyeHb yueOHO-MeTOAMYECKOT0 00eceYeHH s AJIsl CAMOCTOSTEIbHOM PadoThI
00y4aromuxcs no JMCUUIINHE
6.1 Buabl camocTosiTesibHOM padoThl o0yuaromuxcs (CP)

Ne Bcero
Ne cemecTpa HaumeHoBaHue pa3jaesa JUCUUILIIMHBI Bunni CP
n/n 4acoB
1 1 PeakunonHas criocoOHOCTE BEIIECTB KoHcnektupoBaHue MaTepraioB 4,00
IToaroroBka K TECTUPOBAHUIO 4,00
2 1 Xumuueckasi TepMOJAMHAMIKA W KHHETHKA KoHcnekTupoBaHue MaTepHaioB,
MOJArOTOBKA K KOHTPOJIbHOU 2,00
pabore
[ToAroToBka K TECTUPOBAHUIO 2,00
3 1 XUMHUYECKHE CUCTEMBI IToaroroBka K KOHTPOJILHOU
pabote 4,00
IToaroroBka K 3aIure
abopaTopHBIX padboT 7,15
IToaroroBka K TECTUPOBAHUIO 4,00
BerInoHeHUE WHIWBHTY aTbHBIX 2.00
JIOMAIIHUX 3aJaHUH ’
CamocronaTenbHana paboTta npu NOAroToBKe K 3K3aMeHy 23,7
HUTOI'O:| 52,85




6.2 MeToanueckue yKazaHus (151 CAaMOCTOATEIbHOI padoThI)

I[J'I}I CaMOCTOATCIBHOIO  HM3YUCHHA  MATCPHAJIOB 110  JUCHUIIIIMHC «XUMUSD»
o6yqa10mnec;1 MOI'YT BOCIOJB30BaTbCA CICAYIOIIMMH ABTOPCKUMHU MCTOJMYCCKHMH
YKa3aHUAMM:

XanmucrtoBa M.JI., PykoBoacTtBo mo aucu. Xumusg [DIEKTPOHHBIM pecypc]: mid
OakanaBpoB o Hamp. noar. Arpourkenepus / 1.J[. Xamctosa, JI.A. banamosa, SIpocnasib,
OI'bOY BIIO AI'CXA, 2015, 154 //https://yaragrovuz.ru/index.php/biblioteka

7 ®oHI OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0yuyarumuxcst Mo JUCHUIINHE

@OH/I OLEHOYHBIX CPEACTB IO AUCHUIUINHE «XHUMUS» — KOMIUIEKT METOJUYECKUX H
KOHTPOJBHO U3MEPUTEIBHBIX MAaTEpHAIOB, TMpEIHAa3HAYEH Il OIICHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHuu OIIK-1 Ha pa3HbIX cTagusx OoOy4YeHHS Ha COOTBETCTBHE
WHJIUKATOPaM JOCTHKEHUSI KOMIIETEHIIUM.

@DOoH/T OLIEHOYHBIX CPEJICTB BKJIHOYACT KOHTPOJIbHBIE MaTepHuaibl [Jisi MPOBEICHUS
TEKYIIEr0 KOHTPOJISl yCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTALIMU IO 3aBEPIICHUIO MEPHOIa
oOyd4eHwus.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHUBAHUE XOJla OCBOCHUSA
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJI€ KOMITBIOTEPHOTO HJIA OJIAHOYHOTO TECTUPOBAHMUS.

[IpoMexyTouHass aTTecTaludsi MMEET LEJbI0 ONPEACIUTh CTEINEHb JIOCTHKECHUS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUS M0 AWCIUIUIMHE 3a OIPEACIICHHBIA TepHO/I
oOyuenus (1 cemectp) u mpoBoautcs B popme sk3amena (1 cemectp).

7.1 IlepeyeHb KOMIIETEHIIMIA ¢ YKa3aHUEM 3TANoOB UX GopMHUpPOBaHMs B mpolecce
ocsoenus OIIOIT BO

Ne Jranbl (OPMUPOBAHUS U IPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110
cemecrpa AUCHHUILNIMHAM, IPAKTHKAM B npouecce ocsoenus OIIOII BO
OIIK-1 — Cnocoben pewiams munogwle 3a0ayu nPoPheccuoHanbHoll 0eameabHOCIMU HA 0CHO8€e 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEMAMUYUECKUX U eCIEeCHEEHHbIX HAYK ¢ RPUMEHEHUeM UHPOpMayuoHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
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Ne Jranbl (OPMUPOBAHUS U NIPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110

cemecTpa AUCHHUILNIMHAM, IPAKTHKAM B npouecce ocsoenus OIIOII BO
6 ‘FI/II[paBJ'II/IKa
5 ‘ TermorexHuka
2,3 ‘MaTepI/IaJ'IOBeI[eHI/Ie Y TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPUaIOB
3 | Merposnorus, cTaHgapTH3aIMs W cepTHOUKAIIS
2,3 \ Nudopmartrka u irudpoBble TEXHOJIOTUH
2,4.4,5,3,4 | Mexannka
2 TeopeTnyeckass MEXaHHKA
4,5,6,4,5,5 | TexHoJOTMYECKHE MAIIMHBI U1 000PYI0BaHUE
4,5 TpakTopsl ¥ aBTOMOOHIIN
4.5 CelbCKOX03MCTBCHHBIC MAIITHHEI
5,6 MaiuHbl ¥ 000pyAOBaHHE B )KUBOTHOBOJICTBE
) O3zHakoMuTeIbHAS MPAKTHKA (B TOM YHCIIE TIOJyYEHUE MEPBUYHBIX HABBIKOB HAyUHO-
UCCIIEIOBATEIbCKON PabOTHI)
8 ‘ BrinonHenue 1 3anmra BhITYCKHON KBAJIM()UKAITMOHHONW PabOoThI
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(¢opMupoBaHus, oNMcaHHe MIKAJ OLlEHUBAHUS

7.2 Onucanue mnoka3atejedl M KpUTepPHEeB OLECHUBAHWS KOMIIETEHIMH HA Pa3sjJMYHBIX 3TANAX MX

CooTBeTcTBHE yponﬂeifl OCBOCHHUSA KOMIIETCHUHMH IVIAHUPYEMBIM pe3yJibTaTaM 06y'lemm u

Komnerenuun
KPHTEPUSAM HX OllCHUBAHHSI
Huauxarop =
O0pa3oBaTe/ibHbIE HHM3KHUI
JOCTHKEHHS ®opma . . HHZKe CpeHero .
TEXHOJIOTHH BBICOKHI cpeaHui o (110pOroBLIii ypoBeHb He
KOMIETeHI[HH OLIEHOYHOT' 0 (nmoporosblii)
¢opmupoBanns JOCTHTHYT)
Koxa Conep:xaHue (rulaHUpyeMble cpeacTBa
KOMIIETEHU UM IIkajabl oneHMBaHUS
pe3ysbTaThl 00yUeHus)
YAOBJIETBOPHTEILHO / HEY/I0BJIETBOPHTEIbHO / He
OTJIMYHO / 324TEHO X0po1Lo / 324TEeHO
324TEHO 324TEHO
OIIK- | CnocobeH pemarb OIIK-1.1 Jlexuns- TecroBbie
1 THITOBBIE 3a1a9H Hemoncmpupyem 3uanue BH3yallH3aIlns, 3amaHus,
OCHOBHBIX 3AKOHO8 IIpo6nemnuas nexuus, | OuIeTH HA

pogecCHOHAIBHOM
JIeATEILHOCTH Ha
OCHOBE 3HAHHIA
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
€CTECTBEHHBIX HaYK C
IIPUMEHEHHEM
MHPOPMAIMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

Mamemamuieckux,
eCmecmeeHOHAYUHbIX U
00wenpopeccuoHaIbHbIX
QUCYUNTIUH,
HeoOX00UMbIX ON151
peuleHUst MUnoGbIxX
3a0au @ obracmu
azpouHdicenepuil.

3naetr: OCHOBHBIC
3aKOHBI XUMUHU
YmMmeer:
TIpousBoauts
BBIYHCIIEHUS C
HCIIOJIb30BaHUEM
OCHOBHBIX TTOHATHHA
M 3aKOHOB XUMHMH.
Bnaneer:
CoBpemeHHOI
TEPMHUHOJIOTHEH B
00J1aCTH XUMHUU

HSKHI/IH—I[I/ICKyCCI/Iﬂ

OK3aMCH

3Haetr: OCHOBHbBIE
3aKOHBI XUMUH
Vmeer:.
IIpousBoauth
BBIYMCIICHHS C
HCITOJIE30BaHUEM
OCHOBHBIX
MHOHATHI U
3aKOHOB XUMHH
Brnaneer:
CoBpeMeHHOH
TEpPMHHOJIOTUEN B
001aCTH XUMUU.
CriocobeH:
[Ipumenurs
OCHOBHBIC 3aKOHBI
XHMHAH IS
pELIeHNS TUIIOBBIX
3aJ1adq.

3Haet: OCHOBHBIC
3aKOHBI XHUMHUHU:.
Vmeer:
IIpousBoauts
BBIYMCIICHHS JUTSI
TIPUTOTOBJICHHS
pacTBopa 3a1aHHOU
KOHIIEHTPALIUH.
Bnaneer:
CoBpeMeHHOH
TEpPMHHOJIOTUEN B
001aCTH XUMUU.
Ilonumaert:
3HaueHne
OCHOBHBIX 3aKOHOB
XAMHH IS
peIIeHHs THIOBBIX
3a1a4.

. 3uaeT: OCHOBHEIC
3aKOHBI XHUMHUHU:.
Ywmeer: [IpouzBoauts
BBIYHCIICHHS
Pa3IMYHBIX CITIOCOO0B
BBIpaKEHHS
KOHIICHTPAITUH
pacTBOPOB.

Bnaneer:
CoBpeMeHHOH
TEpPMHUHOJIOTUEN B
001aCTH XUMUU.

He 3naet: OcHoBHBIE
3aKOHBI XUMHUH

He ywmeer:.
IIpousBoauts
BBIYHCIICHUS
Pa3IMYHBIX CITIOCO00B
BBIpaKCHUS
KOHIICHTPAIIUH
pacTBOpoB

He Brnaneer:
CoBpeMeHHOH
TEpPMHHOJIOTUEN B
00J1aCTH XUMUH.




7.3 TunoBble KOHTPOJIbHBIC 3a/laHUA WM MHbBIC MaTEpHAJIbI, Heo0XoauMBble 1JIs1

OLICHKM 3HAHUH, YMEHUH, HABBIKOB, XapaKTepU3YIOIUUX IJTanbl (opMUpOBaHUA
KOMIIETEHIIUI B IIpouecce 0CBOeHHNs 00pa30BaTeIbHOM IPOrpaMMbl

7.3.1 TunoBble 3aJaHUsl ISl NPOBEACHHMS TEKYLIEro KOHTPOJA M PyO0eKHOro

TeCTUPOBAHUA
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12.

13.

14.

15.

16.

17.
18.

Ilpumepot 6onpocoe ona 3auiumol 1a00pamopHsIX padom:

Uto Takoe pacTBOphI?

Uto Takoe pactBopuMOcTh? Kakasg CylIeCTBYET 3aBUCUMOCTh MEXAY H3MEHEHUEM
TEMIIEPATypPbl U PAaCTBOPUMOCTHIO TBEPABIX TEN?

UYrto Takoe nepeHachIeHHbIe pacTBOPbI? Kak ux rotoBsaT?

Yo Ttakoe kpuctammzanusa? E€ nmpaktuueckoe 3HaueHUE?

Kakass 3aBUCHMMOCTH CYILIECTBYET MEXKIy IUIOTHOCTBIO PacTBOpa U COJEPKAHUEM
MaCCOBOM /1011 paCTBOPEHHOTO BelllecTBa?

B uéM oTiiMune KOHIEHTPUPOBAHHBIX U pa30aBICHHBIX PACTBOPOB?

Kaxue criocoObl BeIpaxeHusi KOHIIEHTPAIUU BbI 3HaeTe?

Kakas cBsi3p MexAy MOJSPHOCTBIO M COAEP>KAaHUEM MAacCOBOM JOJH PaCTBOPEHHOTO
BelecTna’?

UTo Ha3bIBA€TCS MIOHHBIM POU3BEACHUEM BO/IbI? UeMy paBHO ero 3HadueHue rnpu 22°C?
C nomol11bi0 KaKuxX MoKa3aTesield MOKHO 0XapaKTEePU30BaTh KUCIOTHOCTD (IETOYHOCTD)
pactBopa?

Kakue BemecTBa Ha3bpIBalOTCA MHAMKATOpaMu? UTO Ha3bIBAETCS MHTEPBAIIOM IEPEXO]Ia
WHAUKATOpA?

OnpenenuTh KOHIEHTPAIMIO HMOHOB BOAOpOAAa M THApPOKCUIa B pactBope: a) pH
KOTOporo paseH 6,2; 6) pOH kotoporo paseH 5. YKaxuTe cpeay pacTBopa.

Beruncnuth KOHUEHTpauui HOHOB Bojopoma u pH mmsg 0,5 monsipHOro pacrtsopa
COJISTHOM KHCJIOTBI, €CIIM Ka)XKyllasicd CTENEHb AUCCOIMALUU COJITHOM KHCJIOTHI B 3TOM
pactBope 85%. Otser: 0,425 monw/i; 0,37.

Urto Ha3bIBaeTCs TUAPOIU30M cojiei? B kakux ciydasx mpu THAPOJIU3e 00pa3yroTcs: a)
Kucible coiu; 6) ocHoBHBIE conn? [losicHUTe Ha TpUMeEpax.

Hanucate MONEKyIsIpHBIE W MOJIEKYJISIPHO-UOHHBIE YpPAaBHEHHUS pEaKUuid THUAPOIU3A
cieayronux coneil: Na,SOs; NaCN; KCl; NHsNOs; Fea(SOs)s; KsPO4; CH3COONa.
KakoBa peakuus cpelibl pacTBOpa B KaKJIOM ciydae?

Urto HazwiBaeTcsa OydepHbIM pacTBopoM? TlosicHutre Mexanu3m OydepHoro nercTBus Ha
MpuMepax aMMHAYHOTO U alleTaTHOro 0ydepos.

[ToHsTHS CTENEHN OKUCIICHUS U BAJICHTHOCTH DJIEMEHTA.

Kakne peakiuu Ha3bIBalOTCA OKHUCIUTEIBHO-BOCCTAHOBUTEIBbHBIMU? WX  BHUIBIL
IIpuBectu npuMepsl.



19. Baxwnelmue BellecTBa OKUCIUTEIM M BOCCTAHOBUTENN. BellecTBa ¢ OKUCIUTEIBHO-
BOCCTAHOBUTEIIHOUN IBOMCTBEHHOCTHIO.

20. Ilpouecchl OKHCIEHUSI U BOCCTAHOBJIECHUS. JEKTPOHHBIE W BJIEKTPOHHO-UOHHBIE
ypaBHEHUS IPOLIECCOB OKUCIICHHS] U BOCCTAHOBIICHHSI.

21. TlocnmemoBaTelbHOCTh COCTABIEHUS YPABHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKUHnil.

22. TloHsTHE BNEKTPOAHOTO U OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO MTOTEHIINAIA BEIIECTB.

23. BJC peakuun. HanpapieHnrue OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIINUM.

24. Kak U3MEHSIIOTCA OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA 3JIEMEHTOB B Ipeeax
nepuona, rpynnsl nepuoandeckoit cucremsl .M. Menneneesa?

25. Kak onpenenuTs MOJSIPHBIE MACChl SKBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTES?

26. Uto Ha3bIBAETCA JICKTPOAHBIM MOTEHIMAIIOM MeTasa?

27. Kakue 351eKTpOaHbIE TOTEHIIMAIBI Ha3bIBAKOTCS CTaHAApTHRIMU? Kak ux onpenensror?

28. Ypasnenue HepHcra.

29. Kakue ycTpoiCcTBa Ha3bIBAIOTCA TrajbBAaHMYECKUMU djieMeHTamu? Kakoil ayiekTpoj B
raJlbBaHUYE€CKOM AJIEMEHTE ABJISIETCA KATOJIOM, aHOJIOM?

30. Kak cocTaBuTh cXeMy raJibBAaHUYECKOTO 311eMeHTa U BhruuciauTh JJIC raqibBaHUYECKOTO
3reMeHTa’?

31. Yro Ha3bIBaeTCcs KOppo3uen metamioB? Buasl koppo3un. K KakuM U3 HUX OTHOCHUTCS
razoBas KOppo3us?

32. K xakoMmy BUIYy KOPPO3HH OTHOCHUTCSI 0Opa3oBaHUE Ha MOBEPXHOCTU MeAU €€ OKCcuaa
MIpU HarpeBaHUM U prKaBUYMHA Ha BO3ayxe?

33. Kakue meTramibl B MUKPOTaIbBaHUYECKHUX JIEMEHTaX (Mapax) Ha3bIBaIOTCS aHOIHBIMU U
KaTOJIHBIMU?

34. Kakoe xene30 Koppo3upyeT ObICTpee — HAXOSIICECs: B KOHTAKTE C OJIOBOM UJIU MEJbIO?
OTtBeT o0oCHYHTE.

35. Kak mporekaeT KOppo3usi B Cllydyae TMOBPEXACHUS MOBEPXHOCTHOIO  CJOS
OLIMHKOBAaHHOTO Y HUKEJIMPOBAHHOTIO JKeJie3a MPHU UX KOHTAKTE C BOJIOW?

36. CnocoObl 3alTUThl METAJUIOB OT KOPPO3UHU, UX CYLTHOCTD.

37. IlpoTekTopHas U KaTOAHAs 3allliTa METAJUIOB OT KOPPO3UH, MOSICHUTH HA TPUMEPax.

Ipumepvl mecmogvix 3a0anuii 014 NPOEEOCHU MEKYULe20 KOHMPOJIA U PYOeHCHO20
mecmupoeanu:

3ananme 1  CkoBKO TpaMMOB HUTpaTa KU HY>KHO JUTs TpurotoBieHus 250 T 6%-Horo

pactBopa?

3apanne 2 MaccoBas 1071 (%) cynbdara Kaaus B pacTBOpe, MoJaydeHHOM 13 220 MII BObI
1 30 r K,SOy4, paBHa:

3ananue 3 HpI/I O6pa?>0BaHI/II/I raJlJbBAaHH4YECKOI'0 3JICMCHTA C UCII0OJIb30BAHHUECM HUKCIICBOI'O
9JICKTPOAa B KAYCCTBC aHOAd, KATOJAOM MOKET OBITH




3ananne 4 [Ipu 0Opa3oBaHUM ralbBAHMYECKOTO JIEMEHTA C HCIIOJIb30BAaHHEM IIMHKOBOTO
AJIEKTPOJIa B KAYE€CTBE aHOA, KATOJIOM MOXKET OBIThH

3ananme S B kakoll HOCIEN0BATENILHOCTH OYIyT BOCCTAHABIMBATLCSA M3 PACILIABA KATHOHEI
IIpH SIEKTPOJIM3E CMECH, coepakael nonsl: Fe*™ Cr’™ Na*, Pb**, Ca*",
Mn?",

3ananme 6  [Ipu 0Opa3oBaHMM raIbBAHHYECKOTO DJIEMEHTA C UCITOJIb30BAHUEM KEJIE3HOTO
AJIEKTPOJa B KAUeCTBE aHOa, KATOJ0OM MOXET ObITh... a) Zn; 0) Ni; B) Al.
3apanme 7 Yto 0OpasyeTcst Ha KaTo/e U aHOJIe MPH dJeKTpou3e pactBopa KBr?
a) K, H,, Bry; 6) H,, KOH, Br,; B) K, H, KOH,, HBr.

Ilpumeput 6onpocos k konnokeuymy «Cmpoenue geuyecmear
1. Teopus crpoenus siapa atoma MBanenko u I'anona. Hykiionsl, nx xapakrepuctuka. CBs3b
YHCJIa HyKJIOHOB C IIOJIOKEHHUEM JJIEMEHTA B IEPUOJNYECKON CUCTEME.
2. N3otombl u u306apsl. [loscHUTH Ha IpuMepe.
3. KBanToBas teopus [lmanka. YpaBHeHHe DiHIITEMHA.
4. Ypasuenue Jlyu e bpoiins, ero 3HaueHue.
5. OCHOBHBIE TOJIOKEHUS BOJHOBOM MEXAHUKH: KOPIYCKYJIIPHO-BOJIHOBOM yau3M,
NpUHLOMN HeomnpeaenéHHocTu [elizenOepra, ypaBHeHnue IllpemuHrepa, ero TpakTOBKa U
Ha3HA4YEHUE.
6. KBanToBbI€ uncia, ux (U3NUECKU CMBICIT U 3HAUYCHUE.
7. llonsitTue 00 3JIEKTPOHHOM 00JIaKe€ KBAaHTOBO-MEXAHWYECKOH MOJEIH AJIEKTPOHA, (POpMBI
AIIEKTPOHHBIX 00JIaKOB.
8. IlpuHuuMNbBl pacnpeneneHus >JEKTPOHOB B 3JIEKTPOHHOM OOO0JIOYKE aTOMOB: HPHUHIIMI
«3amnpera» llaynu, npuHIMO HauMeHbledl sHepruu, npaBuio XyHaa (['ynma), mpaBuiio
KiteukoBckoro.
9. DnexTpoHHBIE U Tpaduyeckue GopMyJibl CTPYKTYp aTroMoB. [IpuBectu nmpumepsl.
10. KonnuecTBeHHbIE XAPAKTEPUCTUKH HEUTPAJIbHBIX aTOMOB, COCTOSIHUE aTOMOB B
MOJIEKYJIE: DHEPIrUusl NOHU3ALMH, JHEPTUs CPOACTBA K JIEKTPOHY, DJIEKTPOOTPULATEIBLHOCTb.
@DakTopsl, BAUAIOIINE HA UX BEIUYMHBI. 3AKOHOMEPHOCTH UX MU3MEHEHUs B MEPUOAUYECKOU
cucteme J[.11. Menneneena.
I11. Crpykrypa nepuogumueckor cuctembl J[.MI. MeHneneeBa: mnepuoapl W TPYINIIHI,
MOATPYMIbI 37eMEHTOB. OOBSICHUTE YUCIIO CTPYKTYPHBIX COCTaBISIOIIMX CUCTEMBI C TOUYKHU
3pEHUS CTPOCHUS aTOMOB.
12. Ilepnonnuecknii 3aK0H 1 niepuoanydeckas cucrema snemeHtoB .M. MenneneeBa B cBere
TEOPUU CTPOECHUSA aTOMOB. PU3NYECKUIN CMBICH IEPUOJNYECKOTO 3aKOHA.
13. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB B MNEPUOJUYECKOM CHUCTEME C TOYKH 3PEHUS
CTPOEHHUs aTOMOB. BTOpHUYHAs IEpUOIUYHOCTD.



14. ®usnueckuil cMbICI HOMEpA MEPHOJA U TPYIIBI C TOYKH 3PEHUS CTPOCHHUS aTOMOB.
Jlenenue rpymnmnbl Ha MOATPYIIIHIL.

15. CemeiictBa s-, p-, d-, f-amemMeHTOB, pacronoxeHue ux B nepuogndeckoit cucreme J1.1.
Menneneesa.

16. IlapameTpsl XMMHYECKOM CBSI3M: JJIMHA CBSI3U, SHEPrUsSl CBS3HM, MOJIIPHOCTH CBSI3H,
KPaTHOCTbh CBSI3H.

17. Meton BanenTtHbix cBs3eit (BC). OOpasoBanue xummueckoil cBsizu. KauecTBEHHBIN
aHajgu3 pacuéTa W3MEHEHUs MOTCHIIMAJbHONW SHEPrUU CHUCTEMBbI TPH COJIMKEHUU aTOMOB
BOJIOPO/JA.

18. CBoiicTBa XMMHUYECKOM CBSI3U: HACKIIIAEMOCTh, HAIIPABIEHHOCTb, MOJISIPU3YEMOCTD.

19. Tunbl XUMHYECKOU CBSI3U: G- U M-CBSI3U. JJOHOPHO-aKIIENTOPHBIN MEXaHU3M 00pa30BaHUs
KOBaJIEHTHOM cBsA3u. Onpenenenne BaneHTHOCTH o metony BC.

20. SIBnenue THOpUIU3AIMU DJICKTPOHHBIX OO0JIAKOB, TUIBI THOPUAM3AIMN U TCOMETPUS
MOJIEKYJI.

21. IonsspHOCTH KOBAJICHTHOM CBs3U. JIUMOIBHBIN MOMEHT. D) PEKTUBHBIC 3apsiibl AaTOMOB U
Mozekyd. [lonsipabie U HenosisspHble MOeKyIbl. MoHHAas cBa3b. CBOMCTBA HOHHOM CBSI3H.

22. MexMonekynsapHoe  B3aumoneiictBue.  OpUEHTAlMOHHOE, HWHAYKIMOHHOE U
JVCIIEPCUOHHOE B3aMOJICHCTBUE.

23. BonoponHas cBs3b. buonoruueckas pojib BOJOPOJHON CBA3U. XapaKTEPUCTHKA BEILIECTB
C pa3IUYHBIM TUIIOM XMMHUYECKOU CBSI3H.

24. Metannuueckast CBSI3b.

Ilpumepwl 3a0au Kk ayoumopHviM KOHMPOJIbHBIM padomam

Ilpumep 1. Beranciutb MOJISIPHOCTb, HOPMAJIBHOCTh, MOJISIIBHOCTB M TUTP 20%-r0 pacTBOpa
cynb(ara xenesa (I1), morHocts KoToporo p = 1,21 r/em?.

Hpumep 2. JIo xakoro o0bEMa HykHO pa3baButh 15 cm® 14%-HOro pacTBOpa HUTpATa Kajusl
wI0THOCTEIO 1,09 r/cM?, uTo6B! moayuuts 0,5 H. pacTBOpa?

IIpumep 3. Bo CKOJIBKO pa3 YBEIMYUTCS CKOPOCTh TOMOT€HHOM peakiuu

A+2B = AB; nipu yBe/IM4eHUN KOHLUEHTpAMu 000MX UCXOIHBIX BEIIECTB B JBa pa3a?
Ilpumep 4. Bo cKOIbKO pa3 CleyeT YBEIMYUTh KOHUEHTpaluio okcuaa yriepoaa (II) B
cucteMe 2CO = CO; + C, yTo0ObI CKOPOCTh PEAKIINN YBETUIHIIACH B 4 pa3a’?

Ilpumep 5. Bo cKOIBKO pa3 yBeIMUUTCA CKOPOCTh peakuuu 2C + O, =2CO

pU YBEJIMYEHUH NapLHAIbHOTO JaBJIeHUs KUclopoa B 3 paza?

Ilpumep 6. Ha cxonbKO TpagycoB cleayeT NOBBICUThH TEMIIEPATYPY CUCTEMBI, YTOObI
CKOpPOCTh ITPOTEKAIOIIIECH B HEM peakiuu Bo3pocia B 30 pas, eciau TeMnepaTypHbIi

ko3 urment y = 2,57

Ilpumep 7. B cucteme CO + Cl, = COCIl;, ycTaHOBUTH CIAEAYIOIINE PABHOBECHBIC
koHueHTpamuu: [Cl,] = 0,3 monw/n, [CO] = 0,2 mons/n, [COCI,] = 1,2 mosb/n. Berauciursb



KOHCTaHTy PAaBHOBECHSI CUCTEM M HauyajbHbI€ (MCXOJIHbIE) KOHIIEHTPALIUU XJIOpa U OKCHIA
yriepopa (II). @ocrena (COCI1,) B ucXoHON cMecH HE ObLIO.

Ilpumep 8. Borunciute pH pacTtBopa, KOHLEHTpaAUKs KATHOHOB BOAOPOJa B KOTOPOM
cocrtaisieT 5,2*10° monp/m.

Ilpumep 9. Boruncinre KOHLIEHTPALUIO KATHOHOB BOJOPOAA U THAPOKCH/I-aHHOHOB B
pactBope, eciu ero pH = 8,3.

IHpumep 10. Boruuciute pH pacTBopa TMAPOKCHIA Kalus KoHIeHTpanuei 2,4% 10~ Mo/
Ilpumep 11. Beruucnute pH 0,1 M pacTBopa yKCyCHOW KHUCIIOTHI.

Ilpumep 12. Hanuure XuMu4deckyro GopMyly TOH U3 Ha3BaHHBIX COJIEH, B BOJHOM
pactBope KoTtopoil ¢heHodTanenH 0eclBeTeH: Cyab(MUT HATPUS, XJTOPHUI aMMOHUs, KapOoHAT
KaJIMsl, [IUAHU]] KaJIHSL.

Ilpumep 13. Beraucianre KOHCTaHTY THIPOJIM3a KapOOHATa HATPHUS 110 MEPBOM CTYIICHH.
Ilpumep 14. Beruucnure creneHs ruaposnsza nuanuaa Hatpus B 0,1 M pactBope.

Ilpumep 15. CocTaBUTh YpaBHEHUE PEAKIIUU IO CXEME:!

KMnO4 + H,SO4 + KNO; — MnSO4 + KNO; + ...

Ilpumep 16. Beraucinure MOJSIPHYEO MacCy SKBUBAJICHTA OKUCIIUTENS B PEaKIUU

KMnO4 + H,SO4 + KNO,; - MnSO4 + KNO3 + ...

Ilpumep 17. Beraucinte MOJSPHYIO MacCy SKBUBAJICHTA BOCCTAHOBUTENS B pEAKIIUU
KMnO4 + H,SO4 + KNO; — MnSO4 + KNOs + ...

Ilpumep 18. Beruucnure 3/1C qyis peakuuu

KMHO4 + HQSO4 + KN02 —> Ml’lSO4 + KNO3 + ...

Ilpumep 19. Bp4UCIUTH 3JIEKTPOAHBINA MOTEHIMAN 3JIEKTPOJIa U3 METAJUIMYECKOTO IUHKA,
norpy>kensoro B 0,03 M pacTBop HUTpaTa LHUHKA.

Ilpumep 20. BeraucauTh 3JIEKTPOIHBIN MOTEHIMAN TUIATHHOBOIO JIEKTPO/A, OTPYKEHHOTO
B pacTBOp, coaepxamuii xaopun xeinesa (II) ¢ konuenrpanueii 0,01 M u xnopug xenesa
(IIT) ¢ xonuentpanueit 0,02 M.

Ilpumep 21. BerYucInTh 3NEKTPOAHBIN MOTEHIIMAT IUIATUHOBOTO 3JIEKTPOAA, IOTPYKEHHOTO
B pacTBop, coaepxamuii 0,01M xnopuna mapranma (II), 0,02 M nepmanranara kajius u

pH =4.

Ilpumep 22. Beruncauth NOTEHIIMAT BOJOPOAHOTO 3eKkTpoaa npu pH = 5.

Ilpumep 23. I'anbBaHUYECKUI DJIEMEHT COCTOUT U3 METAINIMYECKOTO [IUHKA, IOTPYKEHHOTO B
0,1 M pactBop HUTpaTa LUHKA, 1 METAJLUIMYECKOTO cepedpa, norpyxenHoro B 0,01 M
pactBop HUTpara cepedpa. Beruucaute I/1C amemenTa, HanmucaTh YpaBHEHUS SJIEKTPOTHBIX
IIPOLIECCOB, COCTABUTh CXEMY DJIEMEHTA.

Ilpumep 24. I'anibBaHUYECKUHN 3JIEMEHT COCTOUT U3 AJIEKTPOJIOB OJTHOTO U TOTO K€ MeTaJljla —
MarHusi, JIEKTPOJIUTHI — PaCTBOP Cybh(hara Maruus pazHbix konmentpanuii — 0,1 M u 0,001
M. Boruucnuts 3/1C raapBaHUYECKOTO 3JIEMEHTA, HAITMCATh YPABHEHUS SJIEKTPOHBIX
IIPOLIECCOB, COCTABUTh CXEMY DJIEMEHTA.

IIpumep 25. I'anbBaHUYECKUI JIIEMEHT COCTOUT U3 MOTY3JIEMEHTOB CJIEAYIOIIETO COCTaBa:
1) anextponut: KMnO4, H,SO4, MnSOy; MaTepuan 37eKTpojia — IiaThuHa;

2) anextponuT: FeSOy, Fex(S04);3; MmaTepuan a5ekTpo/ia — miaTuHa.



Boruucnuts 3/1C raibBaHUYECKOTO 3JIEMEHTA B CTAHJIAPTHBIX YCIOBUAX, HAITUCATh
YPaBHEHUS IEKTPOTHBIX MPOIIECCOB, COCTABUTH CXEMY JIEMEHTA; BEIYMCIUTh KOHCTAHTY
PABHOBECHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHOM PEaKIUU, IPOTEKAIOIIEH B 3TOM AJIEMEHTE.
Ilpumep 26. Kakas u3 peaxiuii 0y/1eT OCYIIECTBIATHCS B TaJIbBAHUYECKOM JJIEMEHTE:

Hg + 2FeCl;2FeCl, + HgCl,?

Bd1 O®2 Bd2 Odl

Ilpumep 27. CocTaBUTh ypaBHEHUS IPOLECCOB, IPOTEKAOIINX TP JIEKTPOIN3E BOJHOTO
pacTBOpa XJIOpUAa MEIU C UHEPTHBIMH JIEKTPOIAMH.

Ilpumep 28. CocTaBuTh YpaBHEHUS MPOLIECCOB, MPOTEKAOIIUX MIPH JEKTPOJIN3€ BOJHOTO
pacTBOpa XJIOpUAA MEIU C METHBIM aHOJIOM.

Ilpumep 29. CocTaBuTh YpaBHEHUS MPOLIECCOB, MPOTEKAIOIIUX MTPH JEKTPOJIN3E BOJHOTO
pacTBopa cyib(dara Kajausi ¢ MTHEPTHBIMU dJIEKTPOaMU. BeIUUCIUTE MacCy pa3iosKUBIIEHCS
BO/JIbI M1 00BEM BBIICIUBIINXCS KUCIOPOJIa U BOJIOPOia (YCIOBUSI HOpMaJIbHBIE) MPU
IIPOIYCKaHUM TOKa cuioil 8A B TeueHue 1,5 yacos.

Ilpumep 30. CocTaBUTh YpaBHEHUS MPOLIECCOB, MPOTEKAIOIINUX MIPHU JIEKTPOJIU3E BOJHOTO
pacTBOpa HUTpaTa cepedpa C HHEPTHBIMU JIeKTpoaamMu. Kakoi CHJTbl TOK JOJIKEH OBITh
MCIIOJIB30BaH JJIsSl TOTO, YTOOBI BBIJICIUTH M3 pacTBOpa coyid cepedbpo maccoit 10,8 r3a 6
MHUHYT?

Ilpumep 31. Keneszo HaX0AUTCS B KOHTAKTe ¢ Meibi0. Kakoli u3 MeTamioB OyJeT OKUCIIATHCS
MIpY KOPPO3HUH, E€CITH ITa Mapa MeTaJUIoB nomaet B kuciyto cpeny (HCI)? [aiite cxemy
o0pasyronierocs Mpu 3TOM rajJbBaHUYECKOI0 dJIeMeHTa, paccuntaiite 3/[C, HanuimTe
YpaBHEHUS AJIEKTPOJAHBIX MPOIIECCOB B MOHHOM BHJIE, COCTABbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON Peakiu Ipu padoTe JaHHOTO
KOPPO3UOHHOI'O TFaJIbBAHUYECKOTO JIEMEHTA.

Ilpumep 32. ANFOMHUHUIN HAXOJUTCSI B KOHTAKTE C KEJIE30M B CPElI€e HEUTPAIBHOTO
anekTpoauta (NaCl). CoctaBbTe cxemy raibBaHUYECKOIO AJIEMEHTA, 00pa3yroIIerocs mpu
stoM. Paccunraiite 9/]C u n3smenenue cBo001HOM 3Hepruu ['ndoca B cTaHAapTHBIX
yeaoBusax (AG°298) mis atoro sneMenTa. CKOJIBKO TPaMMOB MeTajlla OKUCIUTCS 3a 55 ¢
paboThI TOTO AJIEMEHTA, TAIOIIEr0 TOK CHUJIoN 6 A.

Ilpumep 33. CTEHKH CTAIBLHOTO KOTJIA 3aIMIIEHBI OT KOPPO3UH MO METOAY MpoTekTopa. B
KauecTBe Marepuasa MpoTEeKTOpa UCTIOIb30BaJIM TUIATUHY, MarHui, BUCMYT, 0J10BO. B kakom
cilyyae 3aluTa Npou3BeieHa MPaBUIbHO?

Ipumepvl munogvlx uHOUBUOYATbLHBIX OOMAUHUX 3A0AHUTL

Ilpumep 1. Beranuciutb MOJISIPHOCTb, HOPMAIIBHOCTh, MOJISIIBHOCTB U TUTP 20%-ro0 pacTBOpa
cynb(ara xenesa (I1), morHocts KoToporo p = 1,21 r/em?.

Hpumep 2. Jlo xakoro o6bEMa HyKHO pa30aBuTh 15 cM® 14%-HOro pacTBopa HUTpaTa Kajus
mI0THOCTEIO 1,09 r/cm?, uTo6BI moayuuts 0,5 H. pacTBOpa



7.3.2 TunoBble 3agaHusl [Jisl TNPOBEJAEHUS TPOMEKYTOYHOH aTTeCTAIUU

(3K3amMeHa)

Komnemenuyuu:
OIIK-1 — CnocoGeH pemiaTh TUIIOBBIE 3aj1aud MPOGECCUOHAIIBHOM JEATeIbHOCTH Ha

OCHOBE 3HaHUIl OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
MH()OPMAIITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

10.
11.

12.

BO”pOCbl K IK3ameny.:

OcHOBHbIE TOHSTUA M 3aKOHB XHUMHUU. Moab, MOJSpHas Macca, XUMHUYECKUH
SKBUBAJICHT, MOJIIpPHAs Macca HKBUBAJICHTA. 3aKOHbl XWMHUH: COXPAHEHHS] MAacCCHI,
MIOCTOSIHCTBA COCTaBa, YKBUBAJICHTOB, 3aKOH ABOTaJIpo.

CoBpeMeHHass Teopusi cTpoeHHsi aToMa. KBaHTOBbIE uncia. Du3MdecKuil CMBICI
KBAaHTOBBIX YMCEJI C TOYKH 3PEHUS CTPOCHHS aTOMA, UX B3aUMOCBS3b.

[IpyHIMOBI 3aMOJHEHUS] ATOMHBIX OpOUTANIEH AJIEKTPOHAMU: MPUHIIUMII HAaUMEHbIIIEH
sHeprum, npaBwiio KiieukoBckoro, npuHuun Ilaynm, npaBwio XyHnaa, «mpoBaim»
AIEKTPOHOB.

Ilepnognueckuit 3axkoH .M. MenaeneeBa — OCHOBHOM 3aKOH XMMHH, CBSI3b €T0 CO
CTPOEHHUEM aTOMOB. XapAKTEp U NPUUMHA NU3MEHECHUSI CBOMCTB 3JIEMEHTOB B IEPUOJAX U
IJIaBHBIX MOJATPYNIIAX B NEPUOAUUYECKON CUCTEME PIIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUECKHUX AEMEHTOB U UX PACIIOJNIOKEHUE B TIEPUOTUIECKOM
cucteme J[.U. MenneneeBa. Pa3o0parh Ha nmpuMepax CTPOCHHUE X BaJICHTHBIX YPOBHEH
AJIIEKTPOHHBIX 000JIOUEK.

[lonsitTue 00  DSHEPrUM  HWOHMW3ALMM, OHDHEPTUM  CPOJACTBA K  DJIEKTPOHY,
ANEKTPOOTPULIATENBHOCTH. Kakue cBOMCTBA aTOMOB OHU XapaKTEPU3YIOT.

KoBasnieHTHas, HOHHAs, BOJIOPO/IHAS, METAIUTMYECKAs XUMUUECKHUE CBsI3U (pa3o0parh Ha
npuMepax).

CBoiicTBa  KOBAJEHTHOM  CBSI3U: DHEpPrus, JUIMHA, KPaTHOCTb, MOJISIPHOCT,
HANpPaBJICHHOCTb, HACBIIIAEMOCTb.

KoBanenTHas xumuueckasi CBs3b, YCJIOBUSI €€ OOpa30oBaHUsI MO METOAY BaJE€HTHBIX
cBsi3eil. MexaHu3Mbl 00pa30BaHMS KOBAJICHTHBIX CBSi3el: OOMEHHBIN, JOHOPHO-
akienTopHbld. CUrma - v u - CBSI3U, MOSICHUTH HA MPUMEPAX.

THUIBI MEXMONEKYIAPHOTO B3aUMOICHCTBUSL.

Xumuyeckass KuHeTHKa. CKOpOCTh XMMHUYECKOW pEaklUMH, E€IUHULBI N3MEPECHUS,
@akTOpHI, BIUSIIONINE HA CKOPOCTh XUMUYECKOW PEAKIINU. 3aKOH JIEUCTBYIOLINX MaccC -
OCHOBHOM 3aKOH XMMUYECKOW KUHETUKU. KOHCTaHTa CKOPOCTH peakIvy.

Bnusiaue temmepaTypbl Ha CKOpOCTh XMMHMUYeCKux peakmuii. IlpaBuio Bant-I'odda,
TeMIIepaTypHbI KOA(DPUIIMEHT peakuuu. DHEeprusi aKTUBALMM XUMHUYECKUX PEaKIUM.
YpaBHeHue AppeHunyca.



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

Xnmuueckoe paBHoBecue. IlpusHakm  xumudeckoro pasHoBecus. KoHcraHTa
paBHOBecus. CMelleHHe pPaBHOBECHs INMPU M3MEHEHMHM KOHLIEHTpalWW, TEMIEPATYphI,
nasnenud. [Ipunnun Jle-1llarense, pazodpaTh Ha IpUMepax.
TepmoauHamuueckass  cucrema. OCHOBHBIE — TEPMOJAMHAMHYECKHME  MapaMeETpHhI:
BHYTPEHHSISI SHEPT U, SHTANBIINA, SHTpONUs, s3Heprus ' n6oca, sneprus ['enbmronbia.
[lepBpiii 3akoH TepMoAMHAMUKH. [lpunokeHue >TOro 3akoHa K U300apHBIM U
M30XOPHBIM IIPOLIECCAM.
Tepmoxumus. TemmnoBbsie 3(dextr peakuuid. 3akoH I['ecca M ero cieAcTBUSL.
Tepmoxumuueckue ypasuenus. Pacuer AH Oy, AS 0o W AGO o
Knaccudukanus AUCIEpCHBIX CUCTEM IO CTENEHU UCIIEPCHOCTH.
Wctunnsie pactBopbl. TepmoanHamMuka mpoueccoB pactBopeHusi. CriocoObl BEIpaKEHUS
KOHIIEHTPaLUU PaCTBOPOB.
PactBopbl 251eKTpoIUTOB. Teopus JIIEKTPOJUTHYECKOM aucconmanuu. | uuaparanus
nOHOB. CUJIbHBIE U ClTa0ble AJIEKTPOJIUTHIL.
PacTtBopsl cnabbix anekTponuToB. CtyrneHuaras aucconuaius. CTeneHb U KOHCTaHTa
JUCCOLMAIMU  CHa0bIX 3JIEKTPoJUTOB. OT Kakux (PaKTOPOB OHHU 3aBUCAT? 3aKOH
pazbasienus OcTBagbia.
DIIEKTPOJIUTHYECKAS Auccouuanus Boabl. MloHHOe nmpousBeaeHrne BoAbl. BoaopoaHblii
U TUJIPOKCUIIbHBIN nokazatens pH u pOH. BydepHsbie pacTBOpEI.
['upponus comer. Tumbl rugponusa. KoHcTaHTa, CTENEHb TMAPOJIA3a, B3aUMOCBS3b
Mexay HUMH. CTyIeHYaThli TUAPOIU3.
OKHCIIMTENPHO-BOCCTAHOBUTENBHBIE peakunu. [IoHATHE CTENEHU OKHUCIEHUS aTOMa B
Mosekyne. [Ipoueccsl okucineHust U BoccraHoBieHUs. [IpuBenure npumepsl BeleCcTB
OKHCJIUTEJIEW U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HHMKHOBEHMsS OJIEKTPOJHOIO IIOTEHLMAJla Ha TpaHULE pasziena:
IIOBEPXHOCTh METAJIJIa- PACTBOP DJIEKTpoauTa. Y paBHeHue HepHcera.
CranmapTHBIA BOJOPOIHBIN IEKTPOA. PAn HaNpsyKeHU METAIUIOB.
['anbBannueckuii anemeHT. J/IC ranpBaHmyeckoro sneMeHTa. KoOHIEHTpaunOHHBIN
rajgbBaHUYECKUN DJIEMEHT.
DIIEKTPOJIN3 PACTBOPOB M paciiaBoB. lIpomeccel, mpoTekaromue Ha KaToae U aHOAE.
[Ipumepsr. 3axonsl Dapases.
Buael koppo3un MeETaIOB.
DNeKTpOXUMHYECKas  KOpPpO3Hs. YpaBHEHUS  peakUuuid, MNpOTEKAaloWuX MpU
rajgpBaHoKoppo3uu. Pa3o6pate Ha mpuMepax.

30. CmocoObl 3alUThl METAIIIIOB OT KOPPO3HH.

Ilpaxkmuueckue 3a0anus 011 nPo6edeHUs IK3IAMEHA:

Ilpumep 1. B 600 mn pactBopa conepxkurcst 30 r cynbdarta anmomMunua. OnpenenuThb

MOJIIPHOCTh, HOPMAJIbHOCTh U TUTP PacTBOpA.



Ilpumep 2. XpoM HaxoauTcs B KOHTakTe ¢ cepeOpom. Kakoil u3 meramnioB Oynet
OKUCIATBHCS mpu Koppo3uu B kucioil cpene (HC1)? Hanummre ypaBHEHUSI 3JIEKTPOJIHBIX
npoueccoB (B MOHHOM BHJE) M COCTaBbTE CXEMY OOpa3yroUIerocs KOPPO3HOHHOTO
raJIbBAHUYECKOTO JJIEMEHTA.

Ilpumep 3. Cucrema 2CO + Oy 2CO; + Q HaxoAUTCS B COCTOSIHUM paBHOBecus. Bo
CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKIUUA TPU YBEIUYCHUH KOHIICHTpAIIMU OKCHIA
yrinepoaa(ll) B 4 paza?

Ilpumep 4. Kak HyKHO U3MEHHUTH JaBJICHUE, TEMIIEPATYPY, KOHIICHTPAIIUIO HUCXOIHBIX
BEILIECTB, YTOOBI CMECTUTh XMMHUYECKOE PABHOBECHE B CTOPOHY OOpa30BaHUS YTJIEKHCIIOTO
raza: 2CO+ 0, <« 2C0O,+Q ?

Ilpumep 5. Hanucath ypaBHEHHE MPOLIECCOB JJIEKTPOJIM3A BOJHBIX PACTBOPOB COJIEH:
xyopuna menu (I1), cynedara amoMuHNS C YTOTBHBIME 3JIEKTPOIAMHU.

Ilpumep 6. T'anbBaHWYECKUIl 3JEMEHT COCTOMT M3 CEpeOpPSHOTO BJIEKTpoia,
norpyxénHoro B 1 M pacTBop HUTparta cepedpa M CTaHJAPTHOTO BOJAOPOIHOIO 3JIEKTPOA.
Beruucnute O/1C aneMeHTa, HanmvMcaTh ypaBHEHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMAapHOH
peaxiuu, MpoUCXoIsAlIel npu paboTe 3JIeMeHTa.

Ilpumep 7. CoctaBbTe ypaBHEHHME T'MIPOJIM3a M pACCUMTAMTEe KOHCTAHTY THIPOJIH3a
(Kr) BogHoro pacteopa xiopuaa ammonus. Ky(NH4OH) = 2*107

Ilpumep 8. BO CKOJBKO pa3 yBEJIMYUTCA CKOPOCTh XUMHUYECKON pEakKIuu, €CIU
MOBBICUTh TEMIEPaTypy peakinoHHoi cmecu Ha 30°? TemmnepaTypHbiii KO3 HUIIMEHT paBeH
3.

IIpumep 9. Ilpu 35eKkTponu3e paciuiaBa XJIopuaa HaTpUs B TEYEHHE 5 4acOB Ha KaToJe
BbIENMIIOCH 3,6 T Merayuia. Ompenenutbh CUily TOKa U 00BEM XJIopa MpH HOPMAaJIbHBIX
YCIIOBHSIX.

Ilpumep 10. lluHK HaxOmWUTCS B KOHTaKkTe C HUKeleM. Kakol W3 3yieMeHTOB OyneT
OKHUCHAThCA Tipu Koppos3uu B kuciou cpene (HCI)? Hanummre ypaBHEHUE 3JIEKTPOIHBIX
npoueccoB (B HMOHHOM BHJE) M COCTaBbTE CXEMYy OOpa3yIOLIErocsi KOPPO3HOHHOTO
raJIbBAaHUYECKOTO DJIEMEHTA.



7.4 Meroanueckue MaTepHaabl, ONpeAeslOIMe IPoHeaypbl OLECHUBAHHUSA
3HAHUH, YMEHUH, HABBIKOB, XapaKTePU3YIOLIMX 3TANbl (POPMHUPOBAHUSA KOMIIETEHIUI

KoHTposib OCBOCHMSI JUCIUIUIMHBI W OIEHKA 3HAHUN OOYyYalomuxcs Ha HSK3aMEHE
MPOU3BOJIUTCS B COOTBETCTBUM C llonokeHneM O TMpPOBENEHUH TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH W TMPOMEXKYTOYHOW aTTeCTallMk OOYydYalIMXCA IO 00pa30BaTEIIbHBIM
MporpamMMam BBICIIETO 00Opa30BaHMUS.

TecTOBbBIE 3aJaHUS

Kpumepuu oyenku 3nanuil 00yuarouwuxca npu npoeedeHuu mecmupoeanus:

OlLleHKa «OmIu4YH0» BBICTABIISIETCS PU YCIOBUM MPABUILHOTO OTBETA 00YUYaIOIIETOCs
He MeHee 4yeM 85 % TeCTOBBIX 3aJIaHUi.

OlLIeHKa «Xopouto» BBICTABIISETCS MPU YCIOBUM MPABUIIBHOIO OTBETAa 00YYarOIIErocs
He MeHee yeM 70 % TecTOBBIX 3alaHUIl.

OueHKka «y0oeiiemeopumesibHO» BBICTABIISICTCS TIPU YCJIOBUU TMPABUIIBHOTO OTBETA
obyuatomierocs He MeHee 51 % TeCTOBBIX 3aJaHUM.

O1ieHKa «Hey0osiemeopumesibHo» BHICTABIISIETCS TIPU YCJIOBUU MPaBHIBHOTO OTBETA
obyuatomierocs MeHee yem Ha 50 % TECTOBBIX 3aJaHUM.

IK3aMeH

Kpumepuu oyenueanusn sxzamena:

OueHka «omauyHo» BBICTABISIETCS O0YyYaloIIEMycs, MOKAa3aBIIEMY BCECTOPOHHHUE,
CUCTEMAaTU3HPOBAaHHbIE, ITyOOKHE 3HAHMS BONPOCOB 3K3aMEHALIMOHHOIO OWJIETa U yMEHHE
YBEPEHHO NPHUMEHSITh UX HA NPAKTUKE MpPU PEUIEHWH KOHKPETHBIX 3a7ad, CBOOOJHOE U
MPaBUIIbHOE 0OOCHOBAHUE MPUHATHIX PELICHUM.

OueHka «xopouio» BBICTaBISETCS 00y4arOLEMYCs, €CJIM OH TBEPAO 3HAET MaTepHall,
IPaMOTHO M II0 CYILIECTBY M3JaracT €ro, yMeeT INPUMEHSATHh IIOJYyYEHHbIE 3HAHUSA Ha
IIPaKTUKE, HO JIOITyCKAaeT B OTBETE WM B PEUICHUU 3aJa4 HEKOTOPbIE HETOYHOCTH, KOTOPBIE
MOKET YCTPAHUTBH C IIOMOIIBIO JOIIOIHUTEIBHBIX BOIPOCOB IPENOAABATEI.

OueHka «yooenemeopumenbHo» BbICTABIAETCA O0y4aroUleMycs, I10Ka3aBIIEMY
(parMeHTapHbI, pa3pO3HEHHBIM  XapakTep 3HAHUN, HEAOCTATOYHO  IPaBUIIbHbBIC
(opMyIUpOBKM ©0a30BbIX IOHATUH, HAPYIIEHUS JOIMYECKOM IOCIENA0BAaTEIbHOCTH B
U3JI0KEHUW MPOrpaMMHOrO0 MaTepuaia, HO MPU 3TOM OH BJaJEET OCHOBHBIMHU MOHATHSIMU
BBIHOCHUMBIX Ha 3K3aMEH, HEOOXOIMMBIMU ISl TaJIbHEUIIEro OOy4YEeHHs] U MOKET IPUMEHSTh
MOJIyYEHHBIE 3HAHUS IO 00pa3y B CTAHIAPTHOMN CUTYallUU.

OneHka «HeyooenemeopumenbHoy BHICTABISIETCS 00y4daromEeMycsi, KOTOPBIA HE 3HAET
OoJbIIel YacTH OCHOBHOTO COJIEpP)KaHHS BBIHOCHMBIX Ha JK3aMEH BOIPOCOB TEM
JUCLUIUIMHBL, JOMyCKAeT rpyObie OMMOKU B (POPMYITUPOBKAX OCHOBHBIX IMOHSATHI U HE yMEET
HCIIOJIB30BATh MOJIyYEHHBIEC 3HAHUS IPH PEIIEHUH THUIOBBIX MPAKTUYECKUX 3a7a4.



8 IlepeyeHb OCHOBHOM M IONOJIHUTEJIBHOM Y4eOHOM JIMTepaTypbl, HEO0OXO0AUMOM AJIs1
OCBOCHMS AUCHHIIUHbI
8.1 OcHoBHas yyeOHas JuTEpaTypa

Ne Hcnonb3yercs Koin-Bo
I /;1 HaunmenoBanne IIPpU U3Y4YEHUH | CEMECTpP | DK3EMIULIPOB B
paszenoB OMOIMOTEeKE
1 bop3zosa, JI. JI., OcHOBBI 001IeH XUMUHU Bce 1 Di1. pecypc
(OBC Jlansp) : yue6Hoe mocobue / JI. I. pazzensl
bopzosa, H. 1O. YepnukoBa, B. B.
SxkymeB. - Cankt-IlerepOypr : Jlaus,
2022. - 480 c. URL:
https://e.lanbook.com/book/211691,
(nata ob6pamenus: 03.06.2023)
2 | XamucroBa  WM.JI., PykoBoactBo 1o Bce 1 DNIEKTPOHHBIN
muct. Xumusl [DIEeKTpOHHBIN pecypce]: 1 paszensl pecypc
OakanaBpoB o Harp. TTO/T.

Arpounxenepust / M.JI. Xanucrosa, JLA.
bamamosa, Sfpocnasis, PI'BOY BIIO
SAT'CXA, 2015, 154¢

3 | XuMus: OpakTUKYM JUIs CTYAEHTOB Bce 1 DJIEKTPOHHBIN
uHxeHepHbIX HanpasiaeHui (ObC Jlans) : paseisl pecypc

yueOHnoe nocobue / T. U. bokoga, U. B.
Bacunbuosa, H. A. Kycakuna. -
Hosocubupck : HI'AY, 2011. - 106 c. -
URL: https://e.Jlanbook.com/book/4554,
(mata obpamenus 03.06.2023)

8.2 JlonosiHuTeIbHASA YUeOHas JUTEpaTypa

e Ucnonsayercs Kon-Bo
I /;1 HaunmeHnoBaHnue MPU U3YYCHUU | CeMeCTp JK3EMILIIPOB B
paszenoB OMOIMOTEeKE
I'manka H.JI., 3aga4n u ynpa>xHeHUS 110 Bee
1 o6mieii xumuu [Tekct]: yueObHoe mocobue / 1 40
H.JI. T'nunka, JI., Xumus, 1984, 264c paszicibl
2 AXMeToEaT A.C]., O61é1a;1 u HeOpI‘aHI/I‘/{eIC{Ké}I Bce 1 93
xumust [TekcT]: y4eOHHK JUTsi BY30B .C.
AxmetoB, M., Beici.mik., 2001, 743c¢ pas/Ieibl

Joctyn o0yuaroniuxcs K 37eKTpoHHBIM pecypcaM (DP) oubnuorexku ®I'BOY BO fApocnasckuit [AY
OCYIIECTBIISIETCS TTOCPEICTBOM 3JICKTPOHHON WH(POPMAIIMOHHON 00pa30BaTEIbHOW CpeAbl YHHBEPCUTETA U
caiita mo Jioruny u nmapo:ito (https://yaragrovuz.ru/index.php/biblioteka).



https://e.lanbook.com/book/211691,%20(%D0%B4%D0%B0%D1%82%D0%B0
https://e.lanbook.com/book/211691,%20(%D0%B4%D0%B0%D1%82%D0%B0
https://yaragrovuz.ru/index.php/biblioteka

9 IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTu UHTepHeET

9.1 IlepevyeHb JJIEKTPOHHO-OMOJIHOTEYHBIX CUCTEM

Ne
u/n HauMenoBanue TemaTuka Pesxxum mocryna
l. DIEKTPOHHO-OUOIHOTEU AT CHCTeMA YHuBepcanbHas https://e.lanbook.com/
U3IaTelnseTBa «JIaHpy
2. 3ﬂeKTpOHHO_6H6HHOTeqHaH cuctema YHuBepcanbHas http://ibooks.ru/
«iBooks.ruy»
H )
3. ef{gg%ﬁg.eg%pOHHaﬂ GrbmioTexa YHuBepcanbHas http://elibrary.ru/

9.2 IlepeyeHb peKOMEHAyeMbIX HHTEPHET-CAlTOB MO IMCIUIJIMHE

1. MunuctepcTBO 00pazoBanus U Hayku Poccutickoit denepanuu [DneKTpOHHBIN pecypc]. —
Pexxum nocrtyna: https://minobrnauki.gov.ru/, cBo60HBIN. — 3ari. ¢ s3kpaHa. — 3. pyc.

2. ®enepanbublii moptan «Poccuiickoe oOpa3zoBaHuey [DNEKTPOHHBINM pecypc]. — Pexum
noctymna: http:// www.edu.ru, cBoO0IHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

3. Undopmanmonnas cucrema «EIMHOE OKHO JOCTyna K 0Opa3oBaTElIbHBIM pPecypcamy»
[OnexTpoHHBIN pecypc]. — Pexxum noctyna: http://window.edu.ru, cBoGoaHbIH. — 3ari. ¢
sKpaHa. — 3. pyc.

4. denepanbHbld LEHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYpCOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, cBoboansiii. — 3ari. ¢ 3xpana. — f3. pyc.

5. MUHHCTEPCTBO celbcKOro xo3siicTBa P® [DnekTpoHHbld pecypc]. — Pexxum pocrymna:
http://mcx.ru/, cBoOoaHBINA. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snextponnas OubOmuotexka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
nocrtyma: http://elibrary.ru/, cBo6oanbIi. — 3ari. ¢ 3kpanHa. — 3. pyc.

7. CenbCKOXO34UCTBEHHAs! 3JEKTPOHHAas OWONMOTEeKa 3HaHUM [DIEKTPOHHBIM pecypc]. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, cBo6oanbIif. — 3ari. ¢ 3kpaHa. — 3. pyc.

8. LleHTpanbHas HaydHas CeJIbCKOXO3slCTBeHHass OubimoTexka Poccenbxo3akaaemuun
[OnexTpoHHBIN pecypc]. — Pexxum pocrtyma: http:// www.cnshb.ru/, cBoGoanbIil. — 3ari. ¢
sKpaHa. — 3. pyc.

9. MHHudopmarmonHo-cipaBouHblii  moptas. [Ipoekt Poccuiickoil rocyaapcTBEHHOM
OMOIMOTEKN I MOJIOACKH [DNeKTpoHHBIA pecypc]. — Pexxum poctyma: www.library.ru,
CBOOOHBIN. — 3ari. ¢ 9kpaHa. — S3. pyc.



https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/
http://ibooks.ru/
http://ibooks.ru/
http://ibooks.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
https://minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://mcx.ru/
http://elibrary.ru/
http://www.cnshb.ru/akdil/
http://www.cnshb.ru/
http://www.library.ru/

10 MeToanueckune YKazanud 1Jis1 oﬁyqaloumxca M0 OCBOCHHMIO M CHIUIIJINHBI

Buj yueOHBIX 3aHATHI Opranuzanms 1eATeJbHOCTH 00y4a0IIerocs
Hanucanue koHcHeKkTa JEKIMH: KpPAaTKO, CXEMaTH4YHO, IOCIEI0BaTEIbHO
(¢UKCUpOBaTH  OCHOBHBIC  IOJIOKEHHsI,  BBIBOABI,  (HOPMYIUPOBKH,
000011eHus; MMoMeyaTh Ba)KHbIE MBbICIIH, BBIIEIATH KIIOUEBBIE CJIOBA,
TepMuHBl. O003HAYUTH BOMPOCHI, TEPMHUHBI, MaTepHall, KOTOPHIK BBHI3BIBACT
TPYAHOCTH, INOMETUTb M IMOMNBITAThCS HANUTH OTBET B PEKOMEHIYyeMOMH
auteparype. Ecinu camocToATenbHO HE ynaeTcs pa3oOparhecsi B Marepuale,
HEoOXoauMO COPMYIMpPOBATh BOMPOC W 3aJaTh NPEMOJABaTEII0 Ha
KOHCYJIbTAIIMH, HA IPAKTHYECKOM 3aHSTHH.

PaGoTa mo anropurMam, npeACTaBIEHHBIM B METOJUYECKUX YKA3aHUAX IO
BBITIOJIHEHUIO J1a0OpaTOpHbIX paboT. AHAIM3 BBIIOJIHEHHOW pPaboTH,
(opMynIHMpOBKa BBIBOJOB IO UTOraM BBIIIOJHEHHOH pabOThl HA OCHOBAHUU
Marepuana, IMOYEpPIHYTOr0 U3 KOHCIIEKTOB JIEKIWM, OCHOBHOW U
JIONIOJTHUTENILHON JTUTEepaTyphl, pecypcoB cetu MurtepHer. [louck oTBeTOB
Ha KOHTPOJIbHBIE BOIIPOCHI.

PabGoTta ¢ KOHCIIEKTaMH JIEKIMH, OCHOBHOH W  JOIIOJHUTECILHOU
JUTEPaTypoii, pecypcamu cetu MHTEpHET.

Jlexms

JlaGopatopHas padota

HOI[FOTOBK& K 3K3aMCHY

11 Ilepevyenb nHGOPMAITHOHHBIX TEXHOJIOT U, MCNIOJIb3yEMbIX IIPH OCYLECTBJIEHUM
0o0pa3oBaTeIbHOI0 MPOoLEcca Mo JUCHUIINHE, BKJIYas NepevyeHb MPOrPpaMMHOI0
o0ecrieyeHns: 1 MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudopmarnmonnsie TEXHOJIOTHH, UCIIOJIb3yEeMbIe npu OCYIIECTBICHUU
o0pa3oBaTeNpHOTO TIpoliecca IO AUCIUIUIMHE TTO3BOJISIOT: OOECIEYUTh B3aMMOJICHCTBHE
MEXIy YYacTHHKaMH OOpa3oBaTENIbHOTO IMpoIecca, B TOM YHCJIE€ CHUHXPOHHOE W (WJIN)
ACUHXPOHHOE B3aUMOJICUCTBHE MOCPEICTBOM CeTH WHTEepHET, B T.4. C HMCIOJb30BAaHUEM
ANIEKTPOHHON HWH(POPMAIMOHHO-00pa30BaTEIbHON Cpebl YHUBEPCUTA; (PUKCUPOBATH XOJI
00pa30BaTeNLHOTO MpPOIEcca, Pe3yIbTaTOB MPOMEKYTOYHOM aTTeCTAllMU MO AWCIHILIUHE U
pE3yJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBbl; OPTaHW30BaTh MPOIECC 00pa30BaAHUS
MyTEM BU3YaJU3allMA W3ydaeMol WHGOPMAITUH TIOCPEACTBOM HCIOJIb30BaHUS MPE3CHTAIUH,
y4eOHBIX (UIBMOB; KOHTPOJHMPOBATH PE3yIbTaThl OOYyYECHHS Ha OCHOBE KOMITBIOTEPHOTO
TECTUPOBAHUS.

11.1 IlepeyeHb JTULEH3UOHHOTO M CBOOOJHO PACIPOCTPAHSIEMOI0 NMPOTPAMMHOIO
o0ecneveHnnsi yueOHOro mpouecca

Ne HaunmeHnoBanue TemaTnka
1. | Microsoft Windows OmneparmoHHasi CHCTeMa
2. |Microsoft Office (Bxitouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX MPUIOKESHUN




11.2 Ilepeyensb npogeccHoHANbHBIX 023 JaAHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CHCTEM

Ne .
HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
n/n
http://www.consultant.ru
CrnpaBouHO-IIpaBOBasi cucTeMa
1. YHuBepcanbHas JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO
«Koucynprantlntocy»
YUTABEHOTO 3as1a Onbauoreku SAplAY.
WndpopmanmoHHO-IpaBOBOM https://www.garant.ru/

2. | mopran «I"apanT» YHuBepcanbHas JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO
YUTABEHOTO 3as1a Onbauoreku SAplAY.
https://polpred.com/

JlokanbHas CeTh OI'bOY BO
baza mammpix  Polpred.com «SpocnaBckuii 'AY» / uHIUBH Y aTHHBINA

3. YHuBepcanbHas . .

0O630p CMU HEOTpaHMYEHHBIH JOCTYyHn U3 JI000i
TOYKH, B KOTOPOI UMeeTCsl AOCTYTI K CETU
WNHTepHET 1o JIOTHUHY U apoJIio.
https://rusneb.ru/
K nmnpousBenenusiM, mnepemieAmiuM B
OOIIECTBEHHOE  JOCTOSIHUE  JIOCTYI
HamuonaneHast  3nexkTpoHHas CBOOO/THBIH.
4. YHuBepcanbHas
oubmmorexa (HOB) K IIPOU3BEJICHUSAM, OXpaHsSEeMbIM
ABTOPCKUM MpaBoM JOCTYTI c
KOMITBIOTEPOB 3JIEKTPOHHOTO YUTATBHOTO
3ana 6ubnmoreku SAplAY.
Cnenuanu3upoBaHH | https://www.fao.org/agris/ru
5. | Pasa nannbix AGRIS t P P £z
asg Hocryn cBoOOIHBII
NudopmannoHHO-CcripaBoYHAS
cucTema .
. Cneunanu3upoBaHH | http:/www.cnshb.ru/AKDiL/
6. | «CenbCKOX035UCTBEHHAS -
ast JlocTyTt CBOOOTHBIA.
AJICKTPOHHAS onbmmoTeKa
3HaHu» (CObu3l)
Basa maumbix Orbit Premium https://vyww.guestel.com/product-
o Cnenmanu3upoBaHH | release/intelligence/
7. | edition (xommekmusi Questel .
SAS) ast Hoctynm B pamkax LleHTpann3oBaHHOK
(HAITMOHAJILHOM ) TTOATIFICKU
. https://link.springer.com
baza nmannbix Spriner Nature | Cnenmanu3upoBaHH P PHns .
8. . Hoctym B pamkax llenTtpanu3oBaHHOM
eBook Collections ast o
(HAITMOHANTEHOM ) TTIOATIMICKU

11.3 Joctyn k cetu UHTEepHET

Kaxnaplii oOyuaromuiics B TEUEHHE BCEro Iepuoga oOydeHus obOecnedeH
WHIUBUTyJIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM (yIaJICHHBIM JIOCTYTIOM) K ceTu MHTEepHeT u
K JIEKTpOHHOU nH(popMalimoHHO-o0pazoBarensHoi cpene PI'BOY BO fApocnasckuii [AY.


http://www.consultant.ru/
https://www.garant.ru/
https://polpred.com/
https://rusneb.ru/
https://www.fao.org/agris/ru
http://www.cnshb.ru/AKDiL/
https://www.questel.com/product-release/intelligence/
https://www.questel.com/product-release/intelligence/
https://link.springer.com/

12 MaTepuanbHO-TeXHU4YeCKOe o0ecrieyeHre 00y4eHHs 10 AUCHUIIHHE
MarepuanbHO-TEXHUYECKAs 0a3za, HeoOXxoaumast IS OCYLIECTBJIECHUS

O6p330BaTeJ'IbHOFO nmponecca 1o AUCHUINIMHEC BKJIIOYACT B CBOM COCTaB CIICOHUAJIbHBIC
IOMCIICHUA:

— yueOHbIe ayTUTOPUH JIJIsl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA,

— y4eOHbIE ayJIUTOPUH VISl TIPOBEICHUS 3aHATHI CEMUHAPCKOTO THMA (MPAKTHYECKUX
3aHATUH (CeMUHAPOR), TA0OPATOPHBIX paboT);

— yueOHbIe ay TUTOPUH JIJIsl TPYIIIIOBBIX M MHIMBUYAJbHBIX KOHCYIbTALININ;

— yueOHbI€ ay ITMTOPUH JIJISl TEKYILLETO KOHTPOJIS U IPOMEKYTOUHOU aTTECTALINY;

— IOMELLEHUS JIs1 CAMOCTOSITENIbHOM paboThI;

— NOMEILEHUS JIs1 XpaHEHUS U TPOPUIAKTUYECKOTO 00CITy )KUBaHUSI 000PYJOBAHHUSI.

[Ipu  mpoBemeHmm  7TAOOPATOPHBIX  3aHATHNM  HCIONB3yeTCs  JabopaTopHOE
0o00opyIoBaHUE.

CrnenuanbHble TIOMEIICHUS YKOMIUICKTOBAHBI CIEIHATN3UPOBAHHON MeOeIbio |
TEXHUYECKUMH CpEACTBAaMH OOY4YCeHHMs, CIYXAllMMHU JJIsl TMPECTaBICHUs HH(GOpMAIUH
OO0JIBILION ayAUTOPHH.

[Tomemienus st CaMOCTOSITENILHOM pab0Thl 00YUYaIOIIUXCSI OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOUEHHsI K ceTU «VIHTepHEeT» U o0ecrieueHneM J0CTyIa B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

Uucio nocaiouyHbIX MECT B JICKIIMOHHOM ayIUTOPUH OOJIbIIE MO0 PaBHO CIIUCOYHOMY
COCTaBy IOTOKA, a B ayIUTOPHUH JIJIsl MPAKTUUYECKUX 3aHATUN (CEMHHApPOB), 1TA0OPATOPHBIX —
CIIUCOYHOMY COCTaBY I'PYIIIbl 00YyYaOIINXCS.

Yucao mocagoyHbBIX MECT B ayJUTOPUU JUI TPAKTHYECKUX 3aHATHH (CEMHHApOB)
00JbI11e 100 PAaBHO CIIMCOYHOMY COCTaBY TPYIIBI 00yYarOIINXCS.

Uwuciio nmocajouHbIX MECT B ayJAUTOPUH sl 1a00OpaTOPHBIX paboT OoJIbIle MO0 PaBHO
MOJIOBUHE CIMCOYHOTO cOCTaBa rpynnbl oOydarommxcs. ([ns mpoBenenus: nabopaTopHBIX
paboT rpymnma o0yJaronuXxcs IeTUTCS Ha ABE TIOATPYIIITHI).



13 Opranmn3auusi 00pa3oBaTeJbHOI0 MPOIECCA JIUI C OTPAHNYECHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI

OO0yueHre 00y4aronuxcsi C OrPaHMYCHHBIMU BO3MOXXHOCTSIMH 37I0POBbS IIPU
HEO0OXOJMMOCTH OCYIIECTBIISIETCSI HA OCHOBE aJallTUPOBAaHHON pabouel mporpaMMBI ¢
MCIOJIb30BaHUEM CIEIIMAIBHBIX METOJI0B OOYUYEHHS U TUAAKTHUECKUX MaTepUaloB,
COCTaBJICHHBIX C YU€TOM O0COOEHHOCTEN NCUXO0(U3NUECKOTO Pa3BUTHS, MHINBUAYATbHBIX
BO3MOXKHOCTEHM M COCTOSIHUS 3J0OPOBBS TAKUX 00ydaromuxcs (00yJaromnerocs).

B nensix ocBoeHus yueOHOM MporpaMMbl IUCHUIUIMHBI HHBAJIMAMU U JTUL[AMH C

OTpPaHMYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbsI YHUBEPCUTET 00€CIIEUNBACT:

— JI71s1 ’HBAJIMJIOB | JIUI] C OTPAHUYEHHBIMHU BO3MOXKHOCTSMU 3/I0POBBS IO 3PEHUIO:
pa3MelIeHne B JOCTYIMHBIX JIJIs1 O0YUaIOIINXCsl, SIBJISIONINXCS CICTIBIMU HITH
c1a00OBUIAIIMMU, MECTAX U B aIalITUPOBAHHON opMe cripaBOYHOM MH(MOpPMAIUH O
pacriucaHny y4eOHBIX 3aHATHI; MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
oOyyJarouiemMycsi HEOOXOIMMYIO MTOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (POpMATOB
METOJMYECKUX MAaTepUaIoB (KpYMHBIN MIpUT WK ayauodaiiibl);

— 1711 UHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS IO CIYXY:
Ha/IJIeKaIllMMU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BEIEHUS HH(POpMaLUY;

— J17151 ’HBAJIMJIOB U JIUL] C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3/I0POBbS, UMEIOIINX
HapylIeHHs ONOPHO-ABUTAaTEIbHOIO aNnapara: BO3MOKHOCTh OECIIPENITCTBEHHOTO
J0CTyna 00y4arouxcsi B y4eOHbIE IOMEIICHUS, TyaJIeTHbIE KOMHATbI U JIPyTHe
nomMeneHus Kadeappl, a Takxke NpeOdbIBAHNE B YKa3aHHBIX TOMEIICHUSX.

OOGyuaroiuecs U3 yuciaa nHBaMI0B U Jull ¢ OB3 o0ecrnieueHbl MeYaTHHIMU U (UJIN)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMH PECYpPCaMu B pOopMax, aIanTHPOBAHHBIX K
OTpaHMUYEHUSM UX 3/10pOBbs. OOpazoBaHue 00yUJaIONUXCSA C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSI MOXKET ObITh OPTaHU30BAHO KaK COBMECTHO C IPYTHMH
00y4JaromMMUCS, TaK U B OTACTBHBIX TPYIINAX WU B OTACIBHBIX OpTaHU3aIHIX.



MuHHCTEepCTBO HayKH U Bbicuiero oopasosanus Poccutickoii Menepaunu
denepasibHOE TOCYIaPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEXKIEHHE
BBICLLIEr0 0Opa30BaHUs
«SlpociaBcKHii roCy1apCTBEHHBIN arpapHblii YHUBEPCUTET»

ArpoTexHOIOrn4Yeckuii hakyynbTer

MpOpeKTop HG yé‘e6}wi71 " BOCHHTaTe HOM
Kq&q‘e, MOMOACKHON NONHPHKeE
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AHHOTAIIUSI PABOYEH ITPOI'PAMMBI 1
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Hanpasaennocrs (npopuan) Opeanuszayus u obeayocusarnue mpancnopma u n1ocucmura 6 AINK
KBanudukauus bakanaep
®opma o0yueHus OYyHas
IN'oa Hayana NoaAroToBKH 2024
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Beinyckarwomas kadeapa Texnuueckuii cepsuc
Kadeapa-paspaboTunk Dkonoeust
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®opma KOHTPOJIA (MPOMEKYTOYHAS ATTECTALHSA) IK3AMeH
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3aBe/lyIo LM BbIMyCKaIOLLEH
i K.M.H., O0YeHm Coukas U.M.

kadenpoi
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Jlexun —

17 .
JlaGopaTopHble 3aHATUS —
CamocrosiTenpHas paboTta —

34 u

29,15 u.

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbI:

JncuurimnHaa

«XUMU

IporpamMmbl OakanaBpuara.

OTHOCUTCS K 00s3aTeIbHOM 4YacTu 06p3.30BaTeJ]BHOI>’I

JAucunninHa HanpagJjieHa Ha GOpPMHUPOBAHUE CJIEAYIOIIUX KOMIICTCHIIMM:

- 06HIerO(l)eCCHOHaJIBHLIe KOMIICTCHIUH U HHAUKATOPbI HX TOCTUKCHUSA

KOI[ Cozlepmalme KOI[ N HAUMEHOBaHHNE MHIMKATOPA AOCTHKEHUS KOMIIETCHINH
KOMITETEHIIUHU KOMIIETCHIIUN 3HATh | YMETh | BJIAJIE€TH
Cnocoben  perratp | OHK-1.1
THIIOBEIC sanaun | WA Jemoncrpupyer 3Ha1m§ OCHOBHBIX 3aKOHOB MAaTeMaTHYEeCKHX,
. | ecTECTBEHOHAYYHBIX M  00IIENPO(eCcCHOHATBHBIX HCUMILIAH
npogeccuoHaTbHON y wenpog e ’
H€06XOIII/IM]>IX JIA peuieHus THIIOBBIX 3agavd B o0JIacTH
NEeSATeTbHOCTH Ha
. | arpOMHKEHepUH
OCHOBE 3HaAHUH
OCHOBHBIX 3aKOHOB
OIIK-1
MarTe€MaTUYECKUX U HpomBo;me
€CTECTBEHHBIX HayK OCHOBHELE saKomp | BPrHCTIeHHs © CoBpemeHHoOM
C IPUMCHCHUEM - UCTIONTb30BaHUEM TEPMHUHOJIOTHEH B
nH(pOpPMaIMOHHO- OCHOBHBIX ITOHSATHH U | 00JIACTH XUMHH
KOMMYHHKAIIUOHHBIX 3aKOHOB XUMHH
TEXHOJIOTHI

KpaTkoe coaep:kaHue JMCHMIUIMHBI: OCHOBHBIE 3aKOHBI XMMHH, NEPHUOIUYECKUN
3akoH JI.1I. Menneneesa, crpoeHue atoma, XMMHUYECKAs CBA3b, PACTBOPBI JJIEKTPOJIMUTOB,

XUMHUYCCKas1

KUHETHKA,

TCPMOANHAMUYICCKUC

napaMeTpbl  XMMHUYECKMX  PEaKLuu,

QJICKTPOXUMUSL, KOPPO3UA MCTAJUIOB, 3allIUTa MCTAJIJIOB OT KOPPO3HU.



