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ITpu pazpaborke paboueit nporpammbl gucuuiuibbl (panee — PIIJ]) «Xumus» B OCHOBY
ITOJIOXKCHBI:
1. @enepaibHblii rocynapcTBEHHbIH 00pa3oBaTe/bHbIM CTaHAApT Bbicliero oOpa3oBaHus — Oakaji2spuai Mo
HanpasjieHuto noarotoBku 35.03.06 ArpouHxeHepus, YTBEPXKJIEHHbIH MpHka3oM npukazoM MuHoOpHayku OT 23
arycta 2017 r. Ne 813, ¢ n3MeHEHUsIMH, BHECEHHBIMU TpHka3zaMd MuHoOpHayku ot 26 Hos0pst 2020 r. Ne 1456, ot 8
¢despaist 2021 r. Ne 83, ot 19 uronst 2022 r. Ne 662, ot 27 depaist 2023 r. Ne 208;
2. Ipukaz MuHucTepcTBa HaykH U Bbicuiero obpasosanus Poccuiickoii ®denepaunu ot 08.02.2021 Ne 83 «O BHeceHuU
M3MeHeHui B (esepasibHble rocy1apcTBEHHbIE 00pa3oBaTelibHble CTaHAAPThI BbICIIEro 00pa3oBaHus — OakanaBpuar rno
HamnpaBJIeHUSM MOJArOTOBKHY

3. Ilpukaz MunucrepcTBa Hayku W Bbicliero obpasosanus Poccuiickoii @enepauun ot 26 HosOps 2020 r. Ne 1456 «O
BHECEHMH H3MeHeHHWH B (eaepasnbHble rocylapcTBeHHble 0o0pa3oBaTesibHble CTaHAAPTbI BbICLIEro 00pa30BaHMs;
4.YueOHblii njaH no HanpasjeHuio noArotoBku 35.03.06 ArpouHkeHepus, HanpaBaeHHOCTb (Mpoduib) «MalluuHbl 1
obopynoBanue B arpobusHece», oao6peH YuenbiM coBetoM PI'BOY BO Spocnasckuit AY 4 mapra 2024 r.
[Tpotokon Ne 2 Tlepuoa obyuenns: 2024 — 2028 rr.

IIpenopgaBaTe/ib-paspaboTYHK:

/Y a1 22 ooyeHm Kagheopul SKON02UU, K.M.H. Xanucrosa U./1.

(noonucv) (3aHumaemas OONAHCHOCMb, YUeHas CmeneHs, 36anue)

PI1]] paccmoTpena u ogo6peHa Ha 3aceraHuu kadeapbl skoaoruu 7 utons 2024 r. [Mporokoa Ne 11,

3aBeaytouii kadenpoit 7 K.C.-X.H., O0OYeHm Yebbiknna E.B.
(noonucy) (yuenas cmeneny,
36anue)

PI1/1 ono6pena Ha 3aceaaHnu yueOHO-METOIMUECKOH KOMUCCUN HHXKeHepHOoro (akysbTera 17 utoHs
2024 r. [Tpotokon Ne 10.

[peacenarens yueGHO-

METOAHYECKOH KOMUCCHH

MHXKEHEpHOro (akybTeTa .%L’ K.N.H. AnaHnbuH [".E.
(noé'ﬁuce;) (yuenasi cmenens, 36anue)

COI'JIACOBAHO:

PykoBoauTens o6pasoBarebHON 9

nporpaMmel Mv\/// K.M.H., 00yeHm [llemyHosa E.B.
(noonucs) (yuenasi cmeneHo, 36aHue)

3aBeyIoLUi BbIMTyCKatOLIEH

Kkaheapoii s /

K.M.H., 00yeHm LlewyHoea E.B.
(noonuce) (yuenas cmeneHvo, 36aHue)
'l

Sucmoresn Y Dvvrttices 2N
(noonuce) (Pamunus H1.0.)

JlekaH uHxeHepHoro dakynbrera
mw/ K.M.H., Q0YeHm Lllewynosa E.B.
(noonucy) (yuenas cmenenn, 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  Bunsl camocrositenbHOM padoTsl oOy4daromuxcs (CP) 12
6.2  Meronunyeckue ykazaHus (JUIs1 CAMOCTOATENbHON PabOTHI) 13
7 @oHJ OLIEHOYHBIX CPEICTB I IPOBENECHUSA TEKYILEU U IIPOMEKYTOUHOU
aTTecTalluy 00y4aroUXCs MO TUCHUTUINHE 13
7.1  IlepedyeHb KOMIETEHIMH C yKa3aHUEM ITANOB UX (POPMHUPOBaHUS B IpOLIECCE
ocsoenus OIIOIT BO 14
7.2 OnucaHue nokazarenael U KpUTEPUEB OLICHUBAHUS KOMIIETEHLIUN Ha
Pa3IMYHBIX dTanax ux (GOpMUPOBaHMSI, ONMCAHUE LKA OLICHUBAHUS 15
7.3 TunoBble KOHTPOJIbHBIC 3a/IaHUs WM WHBIE MaTEePHAIIbl, HEOOXOJUMbIE AJIs
OLICHKH 3HaHHM, yMEHHI, HABBIKOB, XapaKTEPU3YIOLIUX 3Tarnbl ((OPMUPOBAHUS
KOMIIETEHIIM B MPOLIECCE OCBOEHUS 00pa30BaTENbHOM MPOTPAMMBbI 19
7.3.1 Tunossle 3a7aHus 175 NIPOBEACHUS TEKYILETO KOHTPOJIS U pyOexKHOro
TECTUPOBAHUS 19
7.3.2 TunoBble 3aaHus 11l IPOBEAEHUS TPOMEKYTOUHOM aTTECTALMU (3a4eTa,
IK3aMEHA) 42
7.4  Meroauyeckrue MaTepuabl, ONPEAEISIIONIME NPOLEAYPbl OLEHUBAHUS 3HAHUM,

YMEHHM, HaBBIKOB, XapaKTEPU3YIOLIUX dTanbl (HOPMUPOBAHMS KOMITIETEHIIUN

47



No HaumMeHoBanue pasjena (moapasziena) Crp.

8 [lepeueHb OCHOBHOM U JIOMIOJTHUTEILHON YUeOHOM JTUTEpaTypbl, HEOOXOTUMOMN

JUIsL OCBOEHMSI TUCLUTUIMHBI 50
8.1  OcnHoBHas yueOHas ITUTEpaTypa 50
8.2  JlomomHuTenbHas yueOHas IUTEpaTypa 50
9 [Tepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON 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 TEXHOJIOTHM, UCIOIB3YEMBIX TIPU

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIecca MO JUCIHUILIUHE, BKIIOYAs

nepeyeHb NporpaMMHOro odecredeHust U MHHOPMALMOHHBIX CIIPABOYHBIX

CUCTEM 53
11.1 IlepedeHb AMLIEH3MOHHOTO U CBOOOJHO PACHpOCTPAHAEMOT0 IPOrPaMMHOIO

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 IInanupyemblie OMELIECHUS 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 YMEHUH 10 XUMUH, (HOPMHUPOBAHUE 3HAHUM 00 OOIIMX 3aKOHOMEPHOCTAX
XAMUYECKUX PEAKIIHM.

3agaum:

— H3yYCHHE OCHOB COBPEMEHHOTO YUCHUS CTPOSHHUS aTOMa U TEOPUU XUMHUECKOU CBSI3H;

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

— H3YYCHHE OCHOB YUYCHHUS 00 SHEPTETHKE XUMUUIECKUX PEaKIni;

— H3yYCHHE OCHOB COBPEMEHHOW TEOPUH PACTBOPOB;

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

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

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

— o0ecreyuTh  BBIMOJHEHHWE  OOyYAIOMIMMHCS  JIA0OpAaTOPHOTO  MPaKTUKyMa,
WJUTFOCTPUPYIOMIETO CYITHOCTh U METO/Ibl XUMHH,

— MPUBUTH OOYYAIONIMMCS HaBBIKM TPAaMOTHOTO M PAIMOHAILHOTO O(GOpPMIICHUS
BBITIOJTHCHHBIX YKCIEPUMEHTAIBHBIX PabOT B J1a00OpaTOPHOM MPAKTUKyMe, 00pabOTKH
pE3yIbTaTOB SKCIIEPUMEHTA.

2 IlepeyeHb MIIAHNUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 JUCHHUIIIIMHE, COOTHECEHHBIX C
IUVIAHMPYEMbIMH Pe3yJIbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOrPaMMBbI

W3yyeHne MaHHOW JMCIMILUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHME y OOYYaIOIIUXCS
cienyromiei odmenpodeccuonanbHoi komrereHuu (OITK-1.1):



2.1 O6menpogeccuoHATbHBIE KOMIIETEHIIUN U MHAUKATOPHI UX JOCTHKEHUSA

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

ﬂeMOHCTpI/IpyeT 3HAaHUEC OCHOBHBIX 3aKOHOB MATEMATHYCCKUX, CCTCCTBCHOHAYYHBIX U OGMCHPO(I)GCCI/IOHE[HLHLIX
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 AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
HucuuninuHa «XuUMUS» OTHOCHTCA K 00s3aTelnbHOM 4YacTh 00pa30oBaTENIbHOM

MporpamMmsbl OakajiaBpuara.

4 CTpyKTypa ITHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0IHOT0 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:

Xanucrtoa W.JI., PykoBoacTBo no auct. Xumus [DIEKTPOHHBIA pecypc]: Ayt 6akaiaBpoB
no Harp. moar. Arpoumkerepus / U.J[. Xamucrosa, JI.A. bamamosa, SpocnaBins, PI'BOY
BIIO SII'CXA, 2015, 154c¢ // https://yaragrovuz.ru/index.php/biblioteka

7 ®oHI OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYyLIeH U IPOMEKYTOYHOM aTTecTalul
o0yyarouuxcs 1Mo JUCHUIIMHE

@DoH/T OLIEHOYHBIX CPEJCTB MO JUCHUIUIMHE «XUMUS» — KOMIUIEKT METOJIUYECKUX U
KOHTPOJBHO U3MEPUTENBHBIX MATEpHAIOB, TMpEIHAa3HAYEH Il OIICHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHuu OIIK-1 Ha pa3HbIX cTagusx OoOy4eHHS Ha COOTBETCTBHE
WHJIUKATOPaM JOCTHKCHUSI KOMIIETEHIIUM.

@OH/I OLEHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIbHBIE MaTepuaibl [JIsi MPOBEICHUS
TEKYIIETO KOHTPOJISl yCIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTALIMU 10 3aBEPIICHUIO MEPHOIa
oOyd4eHwus.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHUBAHUE XOJla OCBOCHUSA
JTUCIUTUIMHBI ¥ TIPOBOJIUTHCA B BUJI€ KOMIBIOTEPHOTO HJIA OJIAHOYHOTO TECTUPOBAHMUS.

[IpoMexxyTouHasi aTTecTalusi UMEET LEJIbI0 ONPEACINTh CTEIEeHb JIOCTHKECHUS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHS 10 AUCIUIUIMHE 3a OMNPEICICHHBIA MepHo
oOyuenust (1 cemecTp) u mpoBoauTcs B popme 3x3ameHa (1 cemectp).

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

Ne Jrtansl GopMHUPOBAHHSA M TPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH KOMIIETEHIMI 110
ceMecTpa AMCHUILIMHAM, TPpaKTHKaM B nnpouecce ocsoenuss OINOII BO
OIIK-1 — Cnocoben pewiams munogwle 3a0ayu nPoPheccuoHanbHol 0eameabHOCMU HA 0CHO8E 3HAHUIL
OCHOGHBIX 3AKOHO8 MAMEMAMUYUECKUX U eCIeCHEEHHbIX HAYK ¢ RPUMEHEHUeM UHPOpMayuoHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTL
1,2,3,4 \ MaremaTuka

1,2,3 ‘ duzuka
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Ne Jranbl (OPMUPOBAHUS U NPOBEPKHU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110

cemecTpa AUCHHUILNIMHAM, IPAKTHKAM B npouecce ocsoenus OIIOII BO
1 Xumus
6 | Tuapasmnka
5 \ TermoTexHuka
23 | MatepuanoBeneHre U TEXHOIOTHS KOHCTPYKIHOHHBIX MATEPHATIOB
3 \ MeTtpoJsiorusi, CTaHIapTU3ALMS B CepTUDHUKAITNS
2,3 \ Nudopmartrka u irudpoBbie TEXHOJIOTUH
2.4,4,5,3,4 | Mexanuka
2 TeopeTnueckas MEXaHHKaA
4,5,6 TexHoJOrHueCKHe MAIIMHBI U 000PYI0BAHUE
4,5 TpakTopa u aBTOMOOMIIN
4.5 CeJIbCKOXO03MCTBEHHBIE MAIITHHBI
5,6 MarmuHbl 1 000pyA0BaHKE B )KHBOTHOBOJICTBE
) O3zHakoMuTeIbHAS MPAKTHKA (B TOM YHCIIE TIOJyYeHUE MEPBUYHBIX HABBIKOB HAyUHO-
HCCIIEIOBATEIbCKON PabOTHI)
8 ‘BBIHOJ'IHGHI/IG Y 3aIIUTa BBITYCKHOW KBATM(UKAIIMOHHON PabOThI
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A"

(¢opMupoBaHus, oNMcaHHe MIKAJ OLlEHUBAHUS

7.2 Onucanue mnoKa3zaTtejedl M KpUTepUEeB OLECHUBAHMS KOMIIETEHIHH HA PpPasJMYHBIX 3TANAX MX

CooTBeTcTBHE yponﬂeifl OCBOCHHUS 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 IIpo6nemuas nexuus, | OuICTH 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

HCKHI/IH—I[I/ICKyCCI/IS(

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 CITIOCOO0B
BBIpaKCHUS
KOHIICHTPAIIUH
pacTBOpoB

He Brnaneer:
CoBpeMeHHOH
TEpPMHHOJIOTUEN B
00J1aCTH XUMUH.




7.3 TunoBble KOHTPOJIbHbIE 3aaHUsl WM WHbIE MAaTePUAJIbI, HEOOX0AMMBbIE J1JIsI

OLICHKM 3HAHUM, YMEHUH, HABBIKOB, XapaKTepU3YIOIIUX IJTanbl (GpopMUpPOBaHUA
KOMIIETEHIIUI B IIpoLecce 0CBOeHHMs 00pa30BaTeIbHOM IPOrpaMMbl

7.3.1 TunoBble 3aaHUsl IS NMPOBEJAEHHMS TEKYLIero KOHTPOJA M PyO0eKHOro

TEeCTUPOBAHUSA

N —

Nt il

® N

11.

12.

13.

14.

15.

16.

17.
18.

Ilpumepot 6onpocoe ona 3auiumol 1a00pamopHbIX padom:

Uto Takoe pacTBOpHI?

Urto Takoe pactBopuMOCTh? Kakasg CylIEeCTBYET 3aBUCUMOCTh MEXAY H3MEHEHUEM
TeMIepaTypbl U paCTBOPUMOCTBIO TBEPABIX TEN?

YTto Takoe nepeHachlleHHbIe pacTBOPbI? Kak ux rotoBsaT?

Yro Ttakoe kpuctammzanusa? E€ nmpaktuueckoe 3HaueHUE?

Kakast 3aBUCHMOCTH CYIIECTBYET MEXIY IUIOTHOCTBIO PacTBOpa U COJEPKAHHEM
MacCOBOM /101U paCTBOPEHHOTO BelllecTBa?

B uéM oTiinune KOHIEHTPUPOBAHHBIX U Pa30aBICHHBIX PACTBOPOB?

Kaxkue criocoObl BeIpaxeHus: KOHIIEHTPAIUU BbI 3HaeTe?

Kakas cBsi3p MexAy MOJSPHOCTBIO M COAEP>KaHUEM MAacCOBOWM JOJM PaCTBOPEHHOTO
BelecTna’?

Uto Ha3bIBA€TCS MIOHHBIM TPOU3BEACHUEM BOIbI? UeMy paBHO ero 3HaueHue npu 22°C?
C nmoMmol11bi0 KaKuX MoKa3aTesield MOKHO 0XapaKTEepU30BaTh KUCIOTHOCTD (IIETOYHOCTD)
pactBopa?

Kakue BemecTBa Ha3bIBalOTCA MHAMKATOpaMu? UTO Ha3bIBAETCS MHTEPBAIIOM IEPEXO]Ia
WHAUKATOpa?

OnpenenuTh KOHILEHTPAIMIO WOHOB BOAOpOAA M THApPOKCUIa B pactBope: a) pH
KOTOporo paBeH 6,2; 6) pOH kotoporo paseH 5. YkaxuTe cpeay pacTBopa.

Brluncnuth KOHUEHTpauui MOHOB Bojopoma u pH mns 0,5 monspHOro pactsopa
COJISTHOM KHCJIOTBI, €CIIM Ka)XKylasicd CTENEHb JAUCCOLMALMU COJITHOW KHCJIOTHI B 3TOM
pactBope 85%. Otser: 0,425 monw/i; 0,37.

Yrto HazbIBaeTCs TUAPOIU3OM cojiei? B kakux ciydasx mpu THIPOJIU3e 00pa3yroTcs: a)
KHCJIIbIE coJiu; 6) ocHOBHBIE con? [losicHuTe Ha puMepax.

Hanucate MONEKyISIpHBIE W MOJIEKYJISIPHO-MOHHBIE YpPAaBHEHUS PEaKUUi THUAPOIU3A
cineayronux coseil: Na,SOs; NaCN; KCl; NHsNOs; Fea(SOs)s; K3PO4; CH3COONa.
KakoBa peakuus cpelibl pacTBOpa B KaKJI0M ciy4dae?

Urto HazwiBaeTcsa OydepHbiM pacTBopoM? TlosicHute Mexanusm OydepHoro neicTBus Ha
puMepax aMMHAYHOTO U alleTaTHOro 0ydepos.

[ToHsTHS CTENEHN OKUCIICHUS U BAJICHTHOCTH DJIEMEHTA.

Kakne peakiiuu Ha3bIBalOTCA OKHUCIUTEIBHO-BOCCTAHOBUTEIBbHBIMU? WX  BHUIBIL
IIpuBectu mpuMepsL.



19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baxnelimue BellecTBa OKUCIUTEIM M BOCCTAHOBUTENN. BellecTBa ¢ OKUCIUTEIBHO-
BOCCTAHOBUTEIBHOUN IBOMCTBEHHOCTHIO.

[Iponieccbl OKHUCIIEHHSI W BOCCTAaHOBJIEHUSA. OJEKTPOHHBIE M AJIEKTPOHHO-MOHHBIC
YPaBHEHHSI ITPOLECCOB OKUCIIEHUS U BOCCTAHOBJICHMUS.

[TociienoBaTENbHOCT COCTABICHUS YPABHEHHM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKUnil.

[ToHsITHE 3JIEKTPOAHOTO M OKUCIUTEIBHO-BOCCTAHOBUTEIBLHOTO TOTEHIINAJIA BEIIECTB.
OJIC peakunu. HanpasieHne OKUCIUTETLHO-BOCCTAHOBUTEIBHON PEAKIINU.

Kak u3MeHa10TCsl OKUCIUTETLHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB B IMpeEIeiiax
nepuoza, rpynnsl nepuoandeckoit cucremsl .M. Menneneesa?

Kak onpenennts MOJIIpHBIE MACChI SKBUBAJICHTOB OKUCIUTEIS U BOCCTAHOBUTEIIS?

Uto Ha3bIBAETCS AIEKTPOHBIM OTEHIIMATIOM MeTajlia?

Kakue snekTpoiHbple NOTEHIMAIbI HA3bIBAIOTCS CTaHAAPTHRIMK? Kak ux onpenenstor?
Ypasuenue HepHcra.

Kakne ycTpoiicTBa Ha3bIBalOTCS TalbBAHMYECKUMH 3JeMeHTamu? Kakoill »nexTpona B
rajbBaHUYECKOM 3JIEMEHTE SABJISETCA KaTOJAOM, aHOJIOM?

Kak cocTtaBuTh cxemy rajibBaHU4€CKOro 31€eMeHTa U BeIYuciauTh JJ{C raabBaHUYECKOro
AIeMeHTa?

Uto Ha3biBaeTcs Koppo3uen meramioB? Buabsl koppo3un. K kKakuMm M3 HMX OTHOCHTCS
razoBas KOppo3us?

K kakomy BHIy KOpPpO3UH OTHOCHUTCS OOpa3oBaHUE HA MOBEPXHOCTH MEAHM €€ OKCHaa
[IpY HArPEBAaHUU U PKABUMHA HA BO3/1yXe?

Kakue meranisl B MUKpOTaabBaHUYECKHUX JIEMEHTaX (Mapax) Ha3bIBalOTCS AaHOIHBIMU U
KaTOJIHBIMU?

Kakoe xene30 Koppo3upyeT ObICTpee — HaXOIsIIIIeeCs] B KOHTAKTE C 0JIOBOM WJIU MEJbI0?
OTtBeT o0oCHYHTE.

Kak nporexkaer «koppo3usi B Ciaydae TOBPEKICHUS IMOBEPXHOCTHOIO  CIIOA
OILIMHKOBAaHHOTO U HUKEJIMPOBAHHOIO JKeJie3a IPU UX KOHTAKTE C BOJIOW?

CriocoObl 3aIUTHl METAJIJIOB OT KOPPO3HH, UX CYIIHOCTb.

IIpoTexkTopHas u KaToAHAas 3allMTa METAJUIOB OT KOPPO3UH, MOSCHUTH HA TPUMEPax.

Ipumepvl mecmogvix 3a0anuii 014 NPOEEOCHU MEKYULe20 KOHMPOJIA U PYDeHCHO20

mecmupoeanus:

3ananme 1  CkobKO TpaMMOB HUTpATa KU HY>KHO JUIs TpurotoBieHus 250 T 6%-Horo

pactBopa?

3apanme 2 MaccoBas noms (%) cynbdara kamus B pacTBOpe, oiydeHHOM 13 220 MIT BOABI

1 30 r K,SOy4, paBHa:




3ananue 3 HpI/I O6pa?>0BaHI/II/I raJlJbBAaHH4YECKOI'0 3JICMCHTA C UCII0OJIb30BAHHUECM HUKCIICBOI'O
QJICKTPOAda B Ka4CCTBC aHOZd, KATOJOM MOKCT OBITH

3ananne 4 [Ipu 0Opa3oBaHUM ralbBAHMYECKOTO MJIEMEHTA C HCITOJIb30BAaHHEM IIMHKOBOTO
AJIEKTPOJIa B KAYE€CTBE aHOA, KATOJIOM MOXKET OBIThH

3ananme 5 B kakoll HOCIEN0BATENILHOCTH OYIyT BOCCTAHABIMBATLCS M3 PACILIABA KATHOHEI
IIPH DIIEKTPOJIM3E CMecH, cozepakame nonsl: Fe*, Cr’*, Na*, Pb**, Ca**,
Mn?*.

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

Ilpumepwt 6onpocos k konnokeuymy «Cmpoenue geujecmear
1. Teopus crpoenus siapa atoma MBanenko u ['anona. HykiioHsl, nx xapakrepuctuka. CBs3b
YU CJIa HyKJIOHOB C ITOJIOKEHHUEM JIEMEHTA B IIEPUOJNYECKOU CUCTEME.
2. N3otombl u n306apsl. [loscHUTh Ha IpuMeEpe.
3. KBanToBas teopus [limanka. YpaBHeHHe DHIITEMHA.
4. Ypasuenue Jlyu e bpoiins, ero 3HaueHue.
5. OCHOBHBIE TOJIOKEHHS BOJIHOBOM MEXAaHUKH: KOPIYCKYJIIPHO-BOJHOBOM Jyallu3M,
npuHIMn HeompenenéHnoctu ['eizenbepra, ypaBuenue Illpenunrepa, ero TpakToBKa u
Ha3HAYEHUE.
6. KBanToBbIe uncna, ux Gu3n4ecKuil CMbICI U 3HaYEHUE.
7. llonsitTue 00 3JIEKTPOHHOM 00JIaKe€ KBAaHTOBO-MEXAHUYECKOM MOJEIM AJIEKTPOHA, (POpMBI
AJIEKTPOHHBIX 00JIAKOB.
8. IlpuHuumel pacnpenenacHusi 3JEKTPOHOB B 3JEKTPOHHOW OOOJIOUKE aTOMOB: MPUHLIHUIL
«3amnpeta» llaynu, npuHIMO HauMeHblIed sHepruu, npasBwio XyHnaa (I'yHpa), mpaBuiio
KiteukoBckoro.
9. DnexTpoHHBIE U rpaduyeckue GopMyJibl CTPYKTYp aTroMoB. [IpuBecTu nmpumepsl.
10. KonnuecTBeHHbIE XAPAKTEPUCTUKU HEUTPAJIbHBIX aTOMOB, COCTOSIHUE aTOMOB B
MOJIEKYJIE: DHEPIUsl MOHU3ALMH, DHEPTUS CPOACTBA K JIEKTPOHY, DIEKTPOOTPULATEIBLHOCTb.
@akTopsl, BIUAIOIINAE HA UX BEIUYMHBI. 3AKOHOMEPHOCTH UX MU3MEHEHHUs B MEPUOAUYECKOU
cucrteme JI.1. Menneneena.
11. Crpykrypa nepuomnueckoi cucremsl J[[.MI. MenneneeBa: mnepuonsl W TPYIIIH,
MOATPYMIbI 3J€MEHTOB. OOBSICHUTE YUCIIO CTPYKTYPHBIX COCTaBIISIOIIMX CHCTEMBI C TOUKU
3pEHUS CTPOCHUS ATOMOB.
12. Ilepnonnuecknii 3aK0H U niepuoandeckas cucrema snemeHntoB .M. MenneneeBa B cBere
TEOPUU CTPOEHUS aTOMOB. PU3NYECKUIN CMBICH NIEPHOINYECKOTO 3aKOHA.



13. 3aKOHOMEpPHOCTH HM3MEHEHUS CBOWCTB B MEPHOJWYECKON CUCTEME C TOYKH 3PEHHUS
CTpPOEHUSI aTOMOB. BTOpHYHasi NepHOIUYHOCTb.

14. ®usndeckuil cMbICI HOMEpa MEPHOJIa U TPYIIBI C TOYKU 3PEHUSI CTPOCHHUS aTOMOB.
Jlenenue rpymnmnbl Ha MOATPYIIIHIL.

15. CemeiictBa s-, p-, d-, f-aeMeHTOB, pacronoxeHue ux B nepuogandeckoit cucreme [1.1.
Menneneesa.

16. IlapameTpsl XMMHYECKOW CBSI3M: JJIMHA CBSI3U, SHEPrUSl CBSI3HM, MOJIIPHOCTH CBSI3H,
KPaTHOCTh CBSI3H.

17. Meron BanentHbix cBszedr (BC). OOpazoBanue xumudeckou cBsizu. KauecTBEHHBIM
aHajau3 pacuéTa W3MEHEHHUs MOTEHIMAJbHONW SHEPrUU CHUCTEMBbI NPH COJMKEHHUU aTOMOB
BOJIOPO/JIA.

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

19. Tunbsl XUMHYECKOU CBSI3U: G- U M-CBSI3U. JJOHOPHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBsi3u. Onipenenienne BaieHTHOCTH no mertoay BC.

20. SlBmenue THOpPUAM3ANMU DJIEKTPOHHBIX OOJAKOB, TUIBI THOPUIM3AIUU U TEOMETPUS
MOJIEKYJI.

21. IonsipHOCTH KOBAJICHTHOM CBs3H. J{UMOIBHBIN MOMEHT. D) PEKTUBHBIC 3apsiibl ATOMOB U
Mozsekyd. [lonsipabie u HenoJisspHble MOeKyIbl. MoHHAas cBa3b. CBOMCTBA HOHHOM CBSI3H.

22. MexMonekynsspHoe  B3aumoneiictBue.  OpUEHTALlMOHHOE, HWHAYKIMOHHOE U
JTUCIIEPCUOHHOE B3aUMO/ICHCTBUE.

23. BonoponHas cBsA3b. buonornueckas posib BOZOPOJHOM CBA3U. XapaKTEPHUCTUKA BEIIECTB
C pa3IUYHBIM TUIIOM XUMHUYECKOU CBSI3H.

24. Metannu4ueckast CBS3b.

Ilpumepul 3a0au Kk ayoumopHviM KOHMPOJIbHBIM padbomam

Ilpumep 1. Berauciutb MOJISIPHOCTb, HOPMAJILHOCTh, MOJISLITLHOCTE U TUTP 20%-r0 pacTBOpa
cynbdara xkenesa (II), miorHocts Kotoporo p = 1,21 r/cm’.

Hpumep 2. JIo xakoro o0bEMa Hy»kHO 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 clielyeT yBeJIUYuTh KOHIeHTpauio okcuaa yriepoaa (II)
cucteMe 2CO = CO; + C, 4ToOBI CKOPOCTh PEaKIMU yBEJINUYnIach B 4 paza?

Ilpumep 5. Bo cKOIBKO pa3 yBeIMUUTCA CKOPOCTh peakuuu 2C + O, =2C0O

pU YBEJIMYEHUH NapLHaAIbHOTO JaBJIEHUs KUcliopoa B 3 paza?

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

ko3 urment y = 2,5?



Ilpumep 7. B cucteme CO + Cl, = COCIl;, ycTaHOBUTH CIAEAYIOIINE PABHOBECHBIC
kounentparuu: [Cl,] = 0,3 monw/n, [CO] = 0,2 monw/a, [COC1,] = 1,2 mons/a. Beraucauts
KOHCTaHTy PaBHOBECHS CUCTEM U Ha4aJIbHbIE (MCXOIHbIE) KOHUEHTPALMH XJI0pa U OKCUIA
yriepoaa (II). @ocrena (COCI1,) B ucxoqHOM cMecH HE ObLIO.

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

Ilpumep 9. Beruncinre KOHLIEHTPALMIO KATHOHOB BOJOPOAA U TUAPOKCH/I-aHHOHOB B
pactBope, ecnu ero pH = 8,3.

Hpumep 10. Beraucnure pH pacTBopa rupoKCcHaa Kaaus KOHIEHTpanuen 2,4*1073 Mos/1.
Ilpumep 11. Beruuciute pH 0,1 M pacTBopa yKCyCHOW KHCJIOTHI.

Ilpumep 12. Hanumure XuMu4deckyro (GopMyty TOW W3 Ha3BaHHBIX COJIEH, B BOJTHOM
pacTBope KoTopoil ¢heHondTanenH 0eclBeTeH: Cyab(MUT HATPUS, XJIOPUI aMMOHUs, KapOoHAT
KaJIusl, IUaHU]] KaJIusl.

Ilpumep 13. Bpruncnute KOHCTAaHTY TUAPOIU3a KapOoHAaTa HATPUSA 10 IEPBOM CTYIIEHHU.
Ilpumep 14. Beruucnute creneHs rujipoiniza nuanuaa Hatpus B 0,1 M pactBope.

IlIpumep 15. CocTaBUTh YpaBHEHUE PEAKIIUU IO CXEME:

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

IlIpumep 16. Beraucinure MOJSIPHYEO MacCy SKBUBAJICHTA OKUCIIUTENS B PEaKUU

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 MOTEHIMAM 3JIEKTPOJIa U3 METAJUIMYECKOTO IUHKA,
norpy>xensoro B 0,03 M pacTBop HUTpaTa LHUHKA.

Ilpumep 20. BeraucauTh 3JIEKTPOIHBIN MOTEHIMAN TUIATHHOBOIO JIEKTPO/A, IOTPYKEHHOTO
B pacTBop, coaeprxkaniuid xjaopun xeinesa (1) ¢ konnentpanueit 0,01 M u xmopun xenesa
(IIT) ¢ xonuentpanueit 0,02 M.

Ilpumep 21. BeryuciauTh 3EKTPOAHBIN MOTEHIMA IUIATUHOBOTO 3JIEKTPOAA, OTPYKEHHOTO
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'anbBaHUYECKHI DJIEMEHT COCTOUT U3 METAINIMYECKOTO [IUHKA, IOTPYKEHHOTO B
0,1 M pactBOp HUTpaTa IUHKA, © METAILTMYECKOTO cepedpa, morpyxenHoro B 0,01 M
pactBop HuUTpaTa cepedpa. Beraucnute 3/]C snemenTa, HanmMcaTh YpaBHEHHS SJIEKTPOTHBIX
IIPOLIECCOB, COCTABUTH CXEMY 3JIEMEHTA.

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

Ilpumep 25. I'anbBaHUYECKUMN DIIEMEHT COCTOUT U3 MOTYJIEMEHTOB CIEAYIOIIETO COCTABA:



1) anextponut: KMnO4, H,SO4, MnSOy; MaTepuan 37eKTpojia — IiaThuHa,;

2) anektponuT: FeSOy4, Fex(S04);3; MmaTepuan a5ekTpo/ia — miiaTUHa.

Boruncnuts 3/]C raanbBaHUYECKOTO 3JIEMEHTA B CTAH/IAPTHBIX YCIOBUSIX, HAMUCATh
YpaBHEHUS AJEKTPOJAHBIX MPOIIECCOB, COCTABUTH CXEMY JIEMEHTA; BBIYUCIUTh KOHCTAHTY
PABHOBECHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHOM PEAKIUU, TPOTEKAIOIIEH B 3TOM AJIEMEHTE.
Ilpumep 26. Kakas u3 peaxiuii Oy/1eT OCYIIECTBIATHCS B TaJIbBAHUYECKOM DJIEMEHTE:

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

Bl O®2 B2 Ol

Ilpumep 27. CocTaBUTh YpaBHEHUS MPOLIECCOB, MPOTEKAIOIINX ITPHU JIEKTPOJIU3E BOJHOTO
pacTBOpa XJIOpUJIa MEIU C UHEPTHBIMH JIEKTPOJAMH.

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

Ilpumep 29. CocTaBuTh YpaBHEHUS MPOLIECCOB, MPOTEKAOIIUX MIPU JEKTPOJIN3€E BOJHOTO
pacTBopa cyib(dara Kajausi ¢ UHEPTHBIMU dJIEKTPOiaMU. BeIUUCIUTE MacCy pa3iosKUBIIEHCS
BOJIbI 1 00bEM BBIJICTUBIINXCS KUCIOPO/1a U BOAOPOo/Aa (YCIOBUS HOPMAJIbHBIC) TIPH
IIPOITyCKaHUM TOKa cuiioil 8A B TeueHue 1,5 yacos.

IlIpumep 30. CocTaBUTh YpaBHEHUS MPOLECCOB, MPOTEKAIOIINUX MIPHU AJIEKTPOJIU3E BOJHOTO
pacTBOpa HUTpaTa cepedpa C HHEPTHBIMU JIeKTpoamMu. Kakoi CHJTbl TOK JOJIKEH ObITh
MCIIOJIb30BaH JJIs TOTO, YTOOBI BBIJICIUTH M3 pacTBOpa coid cepedbpo maccoit 10,8 r3a 6
MHUHYT?

Ilpumep 31. Kenezo HaX0AUTCS B KOHTAKTE ¢ Meibto. Kakol u3 MeTamioB OyJeT OKUCIATHCS
MIpU KOPPO3HUH, €CIIU ATa Iapa MeTauioB nonaaeT B kuciyro cpeny (HC1)? Jlaiite cxemy
o0pa3yronierocs Mpu 3TOM rajJbBaHUYECKOI0 dJIeMeHTa, paccunutaiite 3/[C, HanuimTe
YpaBHEHUS JIEKTPOJAHBIX MTPOIIECCOB B MOHHOM BHJIE, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHON Peakiu Ipu padoTe JaHHOTO
KOPPO3UOHHOI'O rajIbBAHUYECKOTO JIEMEHTA.

Ilpumep 32. ANFOMAHUI HAaXOJUTCSI B KOHTAKTE C KEJIE30M B CPElI€ HEUTPAIBHOTO
anextpoauta (NaCl). CoctaBbTe cxemy rajibBaHUYECKOTO AJIEMEHTa, 00pa3yroIIerocs mpu
stoM. Paccuuraiite 9/]C u u3menenue cBoO01HOM 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. CTEHKU CTaJbHOIO KOTJIA 3aIUIIEHBI OT KOPPO3UH 110 METOY IPOTEKTOpa. B
KaueCTBE MaTepHalia MpOTEKTOPA UCIIOIb30BaIM IUIATUHY, MarHUi, BUCMYT, 0JIOBO. B Kakom
cJIyuae 3aluTa Ipou3BeieHa MPaBUIbHO?

Ipumepvl munogvix uHOUBUOYATbLHBIX OOMAUIHUX 3A0AHUTL

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

Hpumep 2. Jlo xakoro o6bEMa HyKHO pa30aButh 15 cM® 14%-HOro pacTBopa HUTpaTa Kajus
wI0THOCTEIO 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 XUMHUH: COXPAHEHHSI MAacCCHI,
MIOCTOSIHCTBA COCTaBa, YKBUBAJICHTOB, 3aKOH ABOTaJIpo.

CoBpeMeHHass Teopusi cTpoeHHMsi aToMa. KBaHTOBbIE uncia. Du3MYeCKuil CMBICI
KBAaHTOBBIX YMCEJI C TOYKH 3PECHUS CTPOCHHS aTOMA, UX B3aUMOCBS3b.

[IpyHIMIBI 3aMOJHEHUs] ATOMHBIX OpOUTANICH AJIEKTPOHAMU: MPUHIIUIT HAaUMEHbIIICH
sHeprum, npaBwio KiieukoBckoro, npuHuun Ilaynu, npaBwio XyHnaa, «mpoBaim»
AIEKTPOHOB.

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

S-, p-, d-, f-cemeiicTBa XUMHUYECKHUX AIEMEHTOB U UX PACIIOJIIOKEHUE B TIEPUOIUIECKOM
cucteme J[.U. MenneneeBa. Pa3zoOparh Ha nmpuMepax CTPOCHHUE MX BaJEHTHBIX YPOBHEH
AJIIEKTPOHHBIX 000JIOYEK.

[lonsitTue 00  SHEPrUM  HWOHM3ALMM, OHHEPTUM  CPOJACTBA K  DJIEKTPOHY,
ANEKTPOOTPULIATENBHOCTH. Kakue cBOMCTBA aTOMOB OHU XapaKTEPU3YIOT.

KoBasnienTHas, HOHHAs, BOJOPO/IHAS, METAITMYECKAss XUMHUECKHUE CBsI3U (pa3o0parh Ha
npuMepax).

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

KoBanenTHas xumuueckasi CBsA3b, YCJIOBUSI €€ OOpa3oBaHUsI MO METOAY BaJE€HTHBIX
cBsi3eil. MexaHu3Mbl 00pa30BaHMSI KOBAJICHTHBIX CBSi3e: OOMEHHBIN, JOHOPHO-
akienTopHbld. CUrMma - v u - CBSI3M, MOSICHUTh HA MPUMEPaX.

THUIIBI MEXMONEKYIAPHOTO B3aUMOICHCTBUSL.

Xumuyeckass KuHEeTHKa. CKOpOCTh XHMMHUYECKOW pEaklUHUH, E€OUHULIBI H3MEpPEHHUS,
@akTOpBI, BIUSIIONIAE HA CKOPOCTh XUMUYECKOW PEAKIIMU. 3aKOH JIEUCTBYIOIINX MaccC -
OCHOBHOM 3aKOH XMMUYECKOW KMHETUKU. KOHCTaHTa CKOPOCTH pEaKIINH.

Biusaue temmepaTypbl Ha CKOpOCTh XMMHMUYecKux peakiuii. IlpaBuiio Bant-I'odda,
TeMIlepaTypHbId KOA(DPUIIMEHT peakuuu. DHEeprusi aKTHUBALMM XUMHUYECKUX PEaKIUM.
YpaBHeHue AppeHuyca.



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

Xnmuueckoe paBHoBecue. IlpusHakm  xumudeckoro pasHoBecus. KoHcraHTa
paBHOBecus. CMelIeHHEe paBHOBECHs IPU MU3MEHEHMHM KOHLIEHTpAlWW, TEMIEPATYPHI,
nasnenud. [Ipunnun Jle-1llarense, pazodpaTh Ha IpUMepax.
TepmoauHamuueckass  cucrema. OCHOBHBIE — TEPMOJAMHAMHYECKHME  MapaMeETpHhI:
BHYTPEHHSISI SHEPT U, SHTANBIINA, SHTPONUs, s3Heprus ' n6oca, sneprus ['enbmromnpia.
[lepBpiii 3akoH TepMoAMHAMUKH. [lpunokeHue 3TOro 3akoHa K HU300apHBIM U
M30XOPHBIM IIPOLIECCAM.
Tepmoxumus. TemmnoBbsie 3(dextr peakuuid. 3akoH I['ecca M ero cieAcTBUSL.
Tepmoxumuueckue ypasuenus. Pacuer AH Oy, AS 0o AGO o
Knaccudukanus AUCIEpCHBIX CUCTEM IO CTENEHU UCIIEPCHOCTH.
Wctunnsie pactBopbl. TepmoanHamMuka mpoueccoB pactBopeHusi. CriocoObl BEIpaKEHUS
KOHIIEHTPaLUU PaCTBOPOB.
PactBopsl 2nextponuToB. Teopus aneKkTponMTHYECKOM auccouuannu. l'umaparanus
noHOB. CUJIbHBIE U ClTa0ble JIEKTPOJIUTHI.
PactBopsl cnabbix anektponuToB. CtyneHuaras aucconuaius. CTeneHb U KOHCTaHTa
JUCCOLMAIMU  CIa0bIX 3JEKTPoJUTOB. OT Kakux (PaKTOPOB OHHU 3aBUCAT? 3aKOH
pazbasienus OcTBagbia.
DIIEKTPOJIUTHYECKAS Aucconuanus Boapl. MloHHOe nmpousBeaeHrue BoAbl. BoaopoaHblii
U THUJIPOKCUIIbHBIN noka3atens pH u pOH. BydepHsie pacTBOpEI.
['maponus comer. Tumbl rugponusa. KoHcTaHTa, CTENEHb TMIOPOJIA3a, B3aUMOCBS3b
Mexay HUMH. CTyIeHYaThli TUAPOIU3.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE peakunu. [[oHATHE CTENEHU OKHUCIEHUS aTOMa B
Mosekyie. [Iponeccsl okucineHus U BoccraHoBieHMs. [IpuBeaure npumepsl BElECTB
OKHCIIUTEJIEH U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HHUKHOBEHMS OJIEKTPOJHOIO IIOTEHLMAJa Ha TpaHULE pasziena:
IIOBEPXHOCTh METAJIJIa- PACTBOP DJIEKTpOaUTa. Y paBHeHHe HepHcera.
CranpapTHBIA BOJOPOIHBIN 3JEKTPOA. P HaNpsyKeHU METaJuIoB.
l'anpBanmueckuii 3memeHT. DJIC ranpBaHMueckoro ssiemMeHTa. KoHUIEHTpaurOHHBIM
rajgbBaHUYECKAN DJIEMEHT.
DIIEKTPOJIN3 PACTBOPOB M paciuiaBoB. lIpomeccel, mpoTekaromue Ha KaToae U aHOZE.
[Ipumepsl. 3axkonsr Dapanes.
Buael koppo3un MeTamios.
DNEeKTpOXUMHYECKas  KOpPpO3Hs. YpaBHEHUS  peakUuuid, MNPOTEKAloWUX MpHU
rajgpBaHoKoppo3uu. Pa3o06pats Ha npuMepax.

30. CmocoObl 3alUThl METAJIIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus 011 nPoO6edeHUs IK3AMEHA:

Ilpumep 1. B 600 mn pactBopa comepxkurcst 30 r cynbdarta amomMunug. 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 CXEMYy 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 MaTepUaJIbl, ONpeAeJAIINe MPOUeAYPbl OLEHHMBAHUSA
3HAHUM, YMEHHUI, HABBIKOB, XapaKTePU3YIOIIHUX 3TANbl (JOPMHUPOBAHMS KOMIIETEHIUI

KoHTpoib OCBOCHUS AUCHUIUIMHBI M OILICHKAa 3HAaHUW OOydYaromMXxcsi Ha SK3aMeHe
MPOU3BOJUTCS B COOTBETCTBUM C llonokeHMEeM O TPOBEACHUU TEKYIIETO KOHTPOJIS



YCIIEBAEMOCTH M TPOMEXKYTOYHOW aTTeCTalud O0Oydaromuxcsi 1Mo 00pa3oBaTeIbHBIM
porpaMMaM BbICILIEr0 00pa30BaHUsL.

TecToBBIE 3aJaHUA

Kpumepuu oyenku 3nanuil 00yuarouwjuxcsa npu npoeedeHuu mecmupo8anusi:

OreHKka «omauuH0» BHICTABIIACTCS TPU YCIOBUHU MIPABUILHOTO OTBETA O0YJAIOIIETOCS
He MeHee ueM 85 % TeCTOBBIX 3aJaHUH.

OlleHKa «X0pouio» BBICTABIISETCS MPU YCIOBUM MPABUIBHOIO OTBETa 00YYarOIIETrocs
He MmeHee yeM 70 % TecTOBBIX 3aJaHull.

OlueHKa «y0oenemeopumesibHo» BBICTABISACTCS TMPU YCIOBUU IMPABUIBLHOTO OTBETA
oOyuatomierocs He MeHee 51 % TecTOBBIX 3aJaHUM.

OlLieHKa «Hey00s1emeopumeibHO» BLICTABISETCS MPU YCIOBUU MPABUIBLHOIO OTBETA
oOyuatomierocs MeHee uem Ha 50 % TECTOBBIX 3aJaHUMN.

IK3aMeH

Kpumepuu ouyenusanus sxzamena:

OneHka «omauyHo» BBHICTABISIETCS O0Yy4YaroIMIeMycs, IMOKAa3aBIIEMY BCECTOPOHHUE,
CUCTEMATU3UPOBAHHBIE, TTyOOKHE 3HAHMS BOMPOCOB 3K3aMEHAIIMOHHOTO OWJIETa U YMEHHE
YBEPEHHO NPUMEHATh WX Ha TPAKTUKE MPU PEHICHUU KOHKPETHBIX 3aja4, CBOOOJHOE U
MPaBUJIbHOE 00OCHOBAHHME MPUHSTHIX PEIICHUM.

OueHka «xopouio» BBICTaBISETCS 00yYaIOLIEMYCs, €CJIM OH TBEPAO 3HAET MaTepHall,
rpaMOTHO M MO CYIIECTBY H3JIaraet €ro, yMEeT NPUMEHSATh NOJYYEHHBIE 3HAHHUS Ha
MPAKTUKE, HO JOIMYCKAET B OTBETE WJIM B PEIICHUU 3a7a4 HEKOTOPbIE HETOYHOCTH, KOTOPbIE
MOKET YCTPAHUTh C TOMOIIBIO JOTIOJHUTEIBHBIX BOIIPOCOB MPEIO1aBATEIIA.

OueHka «yooenemeopumenvho) BBICTABISETCS O0ydalIIEeMycs, [OKa3aBIIEMY
(dbparMeHTapHbIN, pa3pO3HEHHBIM  XapakTep 3HAHWHA, HEIOCTATOYHO  MPABUILHBIC
(GbopMyTUPOBKM 0a30BBIX TOHSTHM, HAPYHIEHUS JOTHYECKON TOCIIeI0BATEIbHOCTU B
U3JI0KEHUH MPOTPAMMHOIO MaTepHaia, HO MPU 3TOM OH BIAJEET OCHOBHBIMHU MOHSTUSMHU
BBIHOCHMBIX Ha HK3aMEH, HEOOXOJUMBIMU IS JadbHEHIIEro 00yuYeHUs U MOXKET MPUMEHSITh
MOJIy4eHHbIE 3HAHMS M0 00pa3ily B CTaHJAPTHON CUTYyaIUH.

OueHka «Heyooe1emeopumenbHo» BbICTABISIETCS 00ydaronieMycsi, KOTOPbI He 3HaeT
OOJbIIEl YacTH OCHOBHOTO COJAEp)KaHWS BBIHOCHUMBIX Ha 5K3aMEH BOIIPOCOB TEM
JTUCITUTUINHBI, JOMTYCKaeT rpyObie OMMOKH B (HOPMYIMPOBKAX OCHOBHBIX TIOHSATHIA U HE YMEET
HCTOJI30BaTh MOJYYEHHBIC 3HAHUS [PU PEIICHUH TUIIOBBIX ITPAKTUYECKUX 3a7a4.
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banamosa, Spocnasns, OI'BOY BIIO
ATCXA, 2015, 154c

3 XUMUA: TPaKTUKYM ISl CTYA€HTOB Bce 1 3HeKTp0HHLII>'I
uHxeHepHbIX HanpaBieHuit (OBC Jlanp) : pa3eibl pecypc
yueOHnoe nocobue / T. U. bokoga, U. B.
Bacunwuosa, H. A. Kycakuna. -
Hosocubupck : H'AY, 2011. - 106 c. -
URL.: https://e.lanbook.com/book/4554,
(mara obpamenus 03.06.2024)

8.2 lonosiHuTE ILHAS YUeOHAsl JIUTEPATYPA |

Ne Ucnoneayeres Kon-Bo
11/;1 HaumeHoBanue IPU U3YYEHUH | ceMecTp 9K3EMIUIIPDOB B
pa3aenoB OoubnmoTeke
1 |T gI/IHKa HJL, 3amaun u y61'Ipa>KHeHI/Ig n(; Bce 1 40
obmeit xumuu [Tekcr]: yueOHOEe mocobOue
- [ Iy paszeInsl

H.JI. I'nmunka, JI., Xumus, 1984, 264c

2 | AxmeroB A.C., OOmas u HeopraHuyeckas Bce 1 93
xumust [Tekct]: yueOnuk mis By3oB / H.C.

Axmetos, M., Beicin.iik., 2001, 743¢ pa3acibl

JlocTyn oOydarommxcs K 2JIeKTpoHHBIM pecypcaM (OP) oubnmmoreku ®I'BOY BO fApocnasckuii TAY
OCYIIECTBIISIETCS TTIOCPEICTBOM DJIEKTPOHHON HH(POPMAIIMOHHON 00pa30BaTeIbHON CpeIbl aKaJIeMUN U CalTa
110 JIOTHHY U TapOJI0 https://yaragrovuz.ru/index.php/biblioteka



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

9 IlepeyeHb pecypcoB HHPOPMAIUOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH UHTepHeET

9.1 IlepevyeHb JJIEKTPOHHO-OMOJIHOTEYHBIX CHCTEM

Ne

u/n HauMenoBanue TemarTuka Pesxxum mocryna
DIEeKTPOHHO-OMOINOTEYHAS CHCTEMA

|, |?ICKTPOHIO-DHDIHOTEHHAL CHCTEM YHuBepcanbHas https://e.lanbook.com/
n3jarenberBa «JIaHpy
DIEeKTPOHHO-OMOINOTEYHAS CHCTEMA .

2. | ZACKTPOHHO-DUOIMOTEHHAL CHCTEM YHuBepcanbHas http://ibooks.ru/
«iBooks.ru»
H )

3. ef{gg%ﬁg.eg%pOHHaﬂ GrbmioTexa YHuBepcanbHas http://elibrary.ru/

9.2 [lepeyeHb peKOMEHAyeMbIX HHTEPHET-CAlTOB MO IMCIUIJINHE

1. MunuctepcTBo 00pa3zoBanus U Hayku Poccuiickoit Deaepanmu [IIeKTpOHHBIN pecypc]. —
Pexxum noctyma: https://minobrnauki.gov.ru/, cBoGomHbIN. — 3ari. ¢ 9kpana. — 3. pyc.

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

3. Undopmanmonnas cucrema «EIWHOE OKHO JOCTyna K 0OOpa3oBaTElIbHBIM pPecypcamy»
[OnexTpoHHBIN pecypc]. — Pexxum noctyna: http://window.edu.ru, cBoGoaHBINH. — 3ari. ¢
sKpaHa. — 3. pyc.

4. @enepanbHbli UEHTP HHGOPMAIIMOHHO-00PA30BATENbHBIX PECYpPCOB [DIEKTPOHHBIN
pecypc]. — Pexxum nocrtymna: http://fcior.edu.ru, cBoGoaHbIN. — 3ari. ¢ skpaHa. — S3. pyc.

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

6. Hayunas snextponnas Oubnuotexka eLIBRARY.RU [Dnextponnsiii pecypc]. — Pexum
nocrtyma: http://elibrary.ru/, cBoboanbIi. — 3ari. ¢ 3kpana. — 3. pyc.

7. CenbCKOXO3SHUCTBEHHAs! AJEKTpPOHHas OMOMMOTEeKa 3HAHWMN [DIEKTPOHHBIN pecypc]. —
Pexxum noctyma: http://www.cnshb.ru/akdil/, cBoboansIii. — 3ari. ¢ 3xpaHa. — S3. pyc.

8. LlenTpanbHas HayudHas CeJIbCKOXO3sWCTBeHHass OubimoTeka Poccenbxo3akaaemun
[OnexTpoHHBIN pecypc]. — Pexxum pocrtyma: http:// www.cnshb.ru/, cBoGoanbIil. — 3ari. ¢
sKpaHa. — 3. pyc.

9. MHHudopmarmonHo-cipaBouHblii  moptas. [Ipoekt Poccuiickoil rocyaapcTBEHHOM
OMOJIMOTEKN JJISI MOJIOJACKH [DNEKTPOHHBIM pecypc]. — Pexum goctyma: www.library.ru,
CBOOOIHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.
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10 MeToanueckune YKazanud 1Jist oﬁyqaloumxca M0 OCBOCHHMIO M CHHUIIJINHBI

Bua yueOHbBIX 3aHATHI

Opranuszanus 1eITeJIbHOCTH 00y4aI0erocs

Jlexnus

Hamucanme KoHCIeKkTa JEKIMNA: KPaTKO, CXEMaTUYHO, IOCIIE0BATEIhHO
¢ukcupoBaTh  OCHOBHBIE  TIOJIOKEHHUS,  BBIBOJBL,  (HOPMYIHPOBKH,
00001IeHNs; TMOMeYaTh Ba)XXHbIE MBICIH, BBIICTATH KIIOUEBHIE CJIOBA,
TepMuHbl. O003HAYUTH BOIPOCHI, TEPMUHBI, MaTepra, KOTOPbIM BbI3bIBACT
TPYOHOCTH, TOMETUTh W TOMNBITATHCS HAWUTH OTBET B PEKOMEHAYEMOM
autepatype. Ecnu camocTosiTensHO HE yaaeTrcs pa3oOpaThCcsi B MaTepuale,
HeoOXoauMo copMyIHpoOBaTH BOMPOC M 3a/JaTh MPEMojaBaTellio Ha
KOHCYJIbTAIlMH, Ha IPAKTHYECKOM 3aHSTHH.

JlabopatopHas pabota

Pabora mo anropuTmam, mpeCTaBICHHBIM B METOAWYECKHX YKa3aHHSX IO
BBITIOJIHEHHUIO JTA0OPaTOpHBIX paboOT. AHanM3 BBITIOJIHEHHOW pPaboTHI,
(¢opMyIHpOBKa BBIBOJIOB IO UTOTaM BBIIOJHEHHOH pabOTHl HA OCHOBAHUU
Marepuajia, IMOYEPHIHYTOTO U3 KOHCIEKTOB JIKIM, OCHOBHOU W
JIOTIOJIHUTEIILHOM JINTEepaTypshl, pecypcoB cetu MurepHer. Ilouck oTBeToB
Ha KOHTPOJIbHBIE BOIIPOCHI.

IToaroroBka K 3K3amMeHy

PabGoTta ¢ KOHCIIEKTaMH JIEKIMH, OCHOBHOH W  JOIOJHUTECILHOU
JUTEPATypoii, pecypcamu cetu MHTEpHET.

11 Ilepevyenb nHGOPMAITHOHHBIX TEXHOJIOT U, MCNIOJIb3yEMbIX IPH OCYLLIECTBJIEHUM
0o0pa3oBaTeIbHOI0 NMPOoLEcca Mo JUCHUIINHE, BKJIYas NepevyeHb MPOrPpaMMHOI0
o0ecrieyeHns: U MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudopmanmonnsie

TCXHOJIOI'HUHU, HCIIOJIB3YyCMEIC Inpu OCYIICCTBJICHUHU

0o0pa3oBaTeNpHOTO TIpoliecca IO AUCIUIUIMHE TTO3BOJIAIOT: OOECIEYUTh B3aMMOJICHCTBHE
MEXIy YYacTHHKaMH OOpa30BaTENbHOTO IMpoIecca, B TOM YHCJI€ CHUHXPOHHOE W (WJIN)
ACUHXPOHHOE B3aUMOJICUCTBHE MOCPENCTBOM CceTH WHTEepHET, B T.4. C HCIOJb30BaHUEM
AJIIEKTPOHHON HMH(OPMAIMOHHO-00pa30BaTEIbHON Cpelbl YHUBEPCUTETA; (PUKCUPOBATH X0/
00pa3oBaTeNBHOTO MPOIECCa, PE3YIHTATOB MPOMEKYTOUYHOM aTTECTAllMU MO0 JUCIUILINHE U
pE3yIbTATOB OCBOCHHUS 00pa30BaTEIHHON MPOTPaMMBbI; OPraHU30BaTh MPOIECC 00pa3oBaHUs
MyTEM BU3YaJU3allMA U3ydaeMoi WHGOPMAITUH TTOCPECTBOM HCIIOJIB30BaHUS TIPE3EHTAITNH,
y4eOHBIX (UIBMOB; KOHTPOJHMPOBATH PE3yIbTaThl OOyYECHHS Ha OCHOBE KOMITBIOTEPHOTO

TCCTUPOBAHUA.

11.1 IlepeyeHb JHUIEH3HOHHOTO U CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
oOecreuyeHusi y4eOHOI0 mpoiecca

HanmenoBanue TemaTuka

1. | Microsoft Windows

OnepanoHHas cucTeMa

2. |Microsoft Office (Bxitouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX MPUIIOKESHUN




11.2 Ilepeyenb npogeccHoHANBbHBIX 023 JaHHBIX U HHGOPMALIMOHHBIX
CIIPABOYHBIX CHCTEM

Ne .

. HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
http://www.consultant.ru

CrnpaBouHO-IIpaBOBasi cucTeMa
1. YHuBepcanbHas JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO
«Koucynprantlntocy»
YUTANBHOTO 3as1a Onbauoreku SAplAY.
NudopmanmonHo-paBoBO https://www.garant.ru/

2. | mopran «I"apaHT» YHuBepcanbHas JlocTynn ¢ KOMIBIOTEPOB 3JIEKTPOHHOTO
YUTAIHHOTO 3a1a Oubaunorexku SAplrAY.
https://polpred.com/

JlokanpHas CEeTh OI'bOY BO
baza mammeix  Polpred.com «SpocnaBckuit 'AY» / uHAUBUAYATBHBIN

3. YHuBepcanbHas . .

0630p CMU HEOTPAaHUYEHHBIH JIOCTYNl U3 JFO0OM
TOYKHU, B KOTOPOU UMEETCS IOCTYII K CETH
HHTepHeT 1o JIOTHHY U NapoJIio.
https://rusneb.ru/
K nmnpousBenenusiM, mnepemiefmiuM B
OOIIECTBEHHOE  JOCTOSIHUE  JIOCTYI
HamuonaneHast  3nexkTpoHHas CBOOO/THBIN.
4. YHuBepcanbHas
oubmmorexa (HOB) K IIPOU3BEICHUSAM, OXpaHsSEeMbIM
aABTOPCKUM MpaBoM JOCTYTI c
KOMITBIOTEPOB 3JIEKTPOHHOTO YUTAIBHOTO
3ana 6ubnmoreku SAplAY.
Cnenuanu3upoBaHH | https://www.fao.org/agris/ru
5. | Pasa nannbix AGRIS t P P £z
as Hocryn cBoOOHBII
NudopmannonHo-cpaBoyHas
cucrema .
. Cnenmanu3upoBaHH | http://www.cnshb.ru/AKDiL/
6. | «CenbCKOXO35MCTBEHHAS "
ast JlocTyTt CBOOOTHBIA.
3JEKTPOHHAS oubnmoTeka
3HaHu» (CObu3l)
Basa mammbix Orbit Premium https://Www.guestel.com/product—
o Cnenmanu3upoBaHH | release/intelligence/
7. | edition (xommekmusi Questel .
SAS) ast Hoctynm B pamkax LleHTpann3oBaHHOK
(HAITMOHAJTLHOM ) TTOATIMICKH
. https://link.springer.com
baza pansbix Spriner Nature | Cnenuanu3upoBaHH .
8. . Hoctym B pamkax llenTtpanu3oBaHHOM
eBook Collections ast o
(HAITMOHATEHOM ) TTIOATMCKH

11.3 Joctyn k cetu UHTEepHET

Kaxnaplii oOyuaromuiics B TEUEHHE BCEro Iepuoga oOydeHus obOecnedeH
WHJIUBUIYJIbHBIM HEOTPAaHUYEHHBIM JOCTYNOM (yAaJICHHBIM JIOCTYNIOM) K ceTu MHTepHeT u
K 3JIEKTPOHHOM nHpopMaImoHHo-oopazoBatensHol cpege @I'bOY BO Spocnabckuii [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-TeXHH4YeCKOe o0ecrieyeHre 00y4eHHs 10 AMCHUIIHHE

MaTepI/IaHBHO—TeXHI/I‘-IeCKaH 6333, HCO6XOI[I/IMa$I pInlb: | OCYIICCTBJICHUA
O6p330BaTeJ'IBHOFO nmponecca IMmo AJUCHUINIMHEC BKIIIOYACT B CBOM COCTaB CIICOUAJIbHBIC
IIOMCIICHHA:

— yueOHbIe ay JUTOPHUH VISl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THIIA;

— y4eOHbIE ayJUTOPUHU TSl IPOBEJCHUS 3aHITHI CEMUHAPCKOTO THMNA (MPAKTHYECKUX
3aHATUN (CEMUHAPOB), 1A0OPATOPHBIX paboT);

— yueOHbIe ayTUTOPUH JIJIsl TPYIIIIOBBIX M MHIMBUYAJbHBIX KOHCYIbTALINIM;

— y4eOHbIe ayIMTOPUHU VISl TEKYIIETO KOHTPOJISI U POMEKYTOUHOM aTTECTAIUU;

— MOMENIEHUS JJI1 CaMOCTOSITEIbHON PaboThI;

— MOMENICHUS JJI1 XpaHEHUS ¥ MPOPUIAKTUYECKOT0 00CITy KUBaHUS 000Dy 1I0BaHUS.

[Ipu  mpoBemeHWUM  TAOOPATOPHBIX  3aHATHA  UCIHOJB3YyeTCS  JTabopaTopHOe
000pyI0BaHUE.

CrnenmanbHple TIOMENICHUS YKOMIUICKTOBAHBI CIEIHATN3UPOBAHHON MeOeIbio |
TEXHUYECKUMH CpeACTBAaMH OOYy4YeHHMs, CIYXallMMU JJIsl TMPECTaBIeHUs HH(GOpMAIUH
0O0JIBILION ayAUTOPHH.

[Tomernienus st cCaMOCTOATENbHON paboThl 00YHAIOIINXCSI OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKON C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTu «MHTepHeT» u olecrieueHueM J0CTyma B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEeNbHYIO CPEly YHUBEPCUTETA.

Uwucio nocagouyHbIX MECT B JICKIIMOHHOM ayIUTOPUH OOJIbIIe MO0 paBHO CIUCOYHOMY
COCTaBy IOTOKA, a B ayIUTOPHUH JIJISl MPAKTUUYECKUX 3aHATUN (CEMHHApPOB), 1A0OPATOPHBIX —
CIIUCOYHOMY COCTaBY T'PYIIIbI 00YyYaIOIIMXCS.

Yucao mocagoyHbIX MECT B ayJUTOPUU Ul NPAKTHYECKUX 3aHATHH (CEMHHApOB)
0o0JbIe 100 PAaBHO CIIMCOYHOMY COCTaBY IPYHIIBI 00yYarOIINXCS.

Uwucio nmocajiouHbIX MECT B ayJUTOPHUU ISl 1a00OpaTOPHBIX paboT OoJIbIle MO0 PaBHO
MOJIOBUHE CHHCOYHOTO COCTaBa rpymmbl oOyuaromuxcs. (s mpoBeneHus J1abopaTopHBIX
paboT rpyrmna o0y4Jaromuxcs J1eIUTCS Ha ABE MOATPYIIIIHI).



13 Opranmn3auusi 00pa3oBaTeJbHOI0 MPOIECCA JIHUI C OTPAHNYECHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OO0yueHne 00y4aronuxcs C OrpaHMYEHHBIMU BO3MOXXHOCTSIMH 37I0POBbS IIPU
HEO0OXOJUMOCTH OCYIIECTBISIETCSI HA OCHOBE aJallTUPOBAaHHON pabouel mporpaMMBI ¢
MCIIOJIh30BAaHUEM CITEIIUATILHBIX METOJ0B O0YyUCHHUS U TUAAKTUYECKUX MAaTEPHAIIOB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH TCUXO(PU3NYECKOTO PA3BUTHS, HHIANBUIYaTbHBIX
BO3MOYXHOCTEH U COCTOSIHUS 3/I0POBbsI TAKUX 00yUaromuxcs (o0yJaroierocs).

B 1emnsix ocBoeHus yaeOHOM MPOrpaMMbl TUCIUTUTHHBI HHBAIAAMH U JTUIIAMH C
OTpaHUYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI Y HUBEPCUTET 00ECTICUNBALT:

— JI71s1 THBAJIMJIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMU 3/I0POBBS IO 3PEHUIO:
pa3MelIeHne B JOCTYIMHBIX JIJIs1 O0YUAIOITNXCsl, SIBJISIONINXCS CICTIBIMU HITH
c1a00BUIAIIMMU, MECTAX U B aIalITUPOBAHHON opMe cripaBOUHOM MH(MOpPMAIUH O
pacnucaHny y4eOHBIX 3aHATHI; MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
oOyyJaroriemMycsi HEOOX0JUMYIO TTOMOIIIb; BBIITYCK allbTEPHATUBHBIX (HOPMATOB
METOJMYECKUX MAaTepUaIoB (KPYIMHBIN MIpUT WK ayauodaiiibl);

— JIJI1 UHBAJIUJIOB U JIUII C OTPAHUYEHHBIMU BO3MOKHOCTSMH 370POBBS 10 CIIYXY:
HaJISKAIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUS UHPOPMAIUK;

— JIJI1 UHBAJIUJIOB U JIUII C OTPAHUYEHHBIMHU BO3MOYXHOCTSMH 370POBBSI, UMEIOIIUX
HapyIIEHUS OMOPHO-IBUTATEILHOTO ammapara: BO3MOXHOCTb OECIIPENsITCTBEHHOTO
J0CTyma 00yJarommxcsl B y4eOHbIE TOMEIICHNS, TyaJleTHbIE KOMHATHI U IPYTHE
nomenieHus Kadeapel, a TakKe NpedbIBaHNE B YKa3aHHBIX TOMEIIEHUSX.

OOGyuaroiuecs U3 yuciaa nHBaIUI0B U ull ¢ OB3 o0ecrnieueHbl MeYaTHBIMU U (UJIH)
AIIEKTPOHHBIMU 00Pa30BaTEILHBIMH PECYpPCaMu B popMax, aanTHPOBAHHBIX K
OTpaHUYEHUSM UX 3710pOBbs. OOpazoBaHue 00yUJaIONINXCA C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBBSI MOXKET ObITh OPTaHU30BAHO KaK COBMECTHO C JPYTHMH
00y4JaroIMMUCS, TaK U B OTACTBHBIX TPYIINAX WU B OTACIbHBIX OpTaHU3AIHIX.



MuHuCcTepCTBO HayKH U BbiclIero oopazosanus Poccutickoil denepauuu
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b1.0.12 «Xumusn»

Hnoexc oucyunnunel « Haumenosanue oucyuniumol »

Koa n nanpasjieHne noAroToBKH 35.03.06 Aepounowcenepus
HanpagsenHocts (npoduiib) Mawunvl u obopyoosanue 6 acpobusnece
Keanudukanus bakanasp
®opma obyuenus ouHas
IN'oa Hauaa NOArOTOBKH 2024
dakyabTeT UHOICCHEPHbLI
Boeinyckarowmasn kadeapa Mexanuzayus cenbckoxo3aicmeenHo20 NPou3eo0cmea
Kadenpa-paspaboTunk Dkonoaus
O6beM AUCHHUIIHHBI, 4. / 3.6, 108/3
®opma KOHTPOIsI (MPOMEKYTOUHASI ATTECTALNS) 9IK3AMEH
e /(/Uuw
MH)KEHepHOTro (hakybTeTa / K.M.H., Q0yeHm llewyHosa E.B.
(noonuce) (yuénas cmenens, 36anue)
[pencenarens YMK K.N.H. AnanbuH [E.
P —— o
Tnooviics) (yuénas cmenenn, 36anue)
3aBe/lyloLHi BbIMyCKatOLeH W/u
kadeapoi ' = K.M.H., O0YeHm [lewynosa E.B.
(noonucs) (yuéHas cmeneno, 36aHue)

Slpocnasnb 2024 .



Jlexun —

17 .
JlaGopaTopHble 3aHATUS —
CamocrosiTenpHas paboTta —

34 u

29,15 u.

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbI:

JncuurimnHaa

«XUMU

porpaMmbl OakanaBpuara.

OTHOCUTCS K 00s3aTeIbHOM 4YacTu O6p330BaTCJIBHOﬁ

JAucunniuHa HanpagJjieHa HAa GOPMUPOBAHUE CJIEAYIOIIUX KOMIICTCHLIMM:

- OﬁﬂleﬂpO(l)eCCHOHaJIbele KOMIICTCHIIUH U HHAUKATOPbI HX TOCTUKCHUSA

KOI[ Cozlepmaﬂﬂe KOI[ 1 HAUMEHOBaHHE MHIMKATOPA AOCTHKEHUS KOMIIETCHIINH
KOMIICTCHIIUN KOMIIETCHIIUN 3HATh | YMETh | BJAJ€THh
Crmocoben  pemrarp | OHK-1.1
TUIIOBBIE samaqy | WAL JleMoHCTpHpPYeT 3Ha1m§ OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX,
. | ecTeCTBEHOHAYYHbIX W  o0menpodgeccHoHAIBLHBIX UCHUTLIUH
npo¢eCcCuOHATBHON y menpog Je >
HQOﬁXOIII/IMbIX JIA peuieHus THIIOBBIX 3agavd B o0J1acTH
NEeATEIbHOCTH Ha
. | arpOMHIKeHepPUH
OCHOBE 3HAaHUU
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTUYECKUX | [IponzBonnTh
€CTECTBEHHBIX HayK OCHOBHLLE saxons | BPrIHCTeHns ¢ CoBpemeHHOM
c MPUMECHEHUEM MU HCII0JIb30BaHNEM TEPMHUHOJIOTUEN B
UH(pOPMALMOHHO- OCHOBHBIX MTOHSATHIA M | 001aCTH XUMHUH
KOMMYHUKAIMOHHBIX 3aKOHOB XHMHH
TEXHOJIOTHI

KpaTKOC coacpKaHue NUCHUIIJIMHBI: OCHOBHBIC 3aKOHbBI XHMHH, nepnozmqecm/lﬁ
3aKOH I[H MCH,Z[CJ'ICCB&, CTPOCHHUC aToMa, XMMHUUYCCKas CBsA3b, PAaCTBOPbLI JJICKTPOJIMTOB,

XUMHUYCCKas1

KUHETHKA,

TCPMOANHAMUICCKUC

apaMeTpbl  XMMUYECKUX  PEaKLuu,

QJICKTPOXUMUSL, KOPPO3UA MCTAJUIOB, 3allIUTa MCTAJIJIOB OT KOPPO3HHU.



