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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 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 OGOpPMIICHUS
BBITIOJTHCHHBIX YKCIEPUMEHTAIBHBIX PabOT B J1a00OpaTOPHOM MPAKTUKyMe, 00pabOTKH
pE3yIbTaTOB SKCIIEPUMEHTA.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 JUCHHUIIIIMHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHUS 00pa30BaTeIbHOM MPOrPaAMMBbI

W3ydyenne maHHOW JHMCIMIUIMHBI HANpaBlIeHO Ha (DOPMHUPOBAHHME y OOYYaIOIIUXCS
cienyroniei odmenpodeccuonanbHoi komrmereHiuu (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 OCHOBHBIX 3aKOHOB MATEMATHYCCKUX, CCTCCTBCHOHAYYHbIX U OGMCHPO(beCCHOHaHbHBIX
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:

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 HW3MEPUTEIBHBIX MATEpHAJIOB, TMpEIHAa3HAYEH JIsi 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 MEPHOJIa
oOyd4eHwus.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHUBAHUE XOJla OCBOCHUSA
JTUCIUTUIMHBI U TIPOBOJIUTHCS B BUJI€ KOMIBIOTEPHOTO HJIA OJIAHOYHOTO TECTUPOBAHMUS.

[IpoMexyTouHass aTTecTaludsi MMEET LEJbI0 ONPEACIUTh CTEINEHb JIOCTHKECHHS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHS 10 AUCIUIUIMHE 3a OMNPEICICHHBIA TMepHo
oOyuenus (1 cemectp) u mpoBoautTcs 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
1,2,3,4 \ MaremaTuka

123 |Ouuxa |

1 ‘ Xumust ‘
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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 | Merponorus, cTaHgapTH3aIus W cepTHUKAIIS
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 1 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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A"

(¢opMupoBaHus, oNMcaHHe MIKAJ OLlEHUBAHUS

7.2 OnucaHue mnoKa3zatejedl M KpUTepHEeB OLECHUBAHWS KOMIIETEHIMI HAa PpPa3sJMYHBIX ITANAX 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 IIpo6nemuas 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

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 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

N —

bl

~

11.

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 3aBUCHMOCTH CYILIECTBYET MEXKIY IUIOTHOCTBIO PAacTBOpa 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 MAacCOBOW JOJH PaCTBOPEHHOTO
BelecTna’?

Uto Ha3bIBA€TCS MIOHHBIM TPOU3BEICHUEM BO/IbI? UeMy paBHO ero 3HaueHue 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 JUCCOIMALUU 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
cineayronux coneil: Na;SOs; NaCN; KCl; NH4NOs; Fea(SOs)s; K3PO4; 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 NEKTPOJAHOTO U OKUCIUTEIbHO-BOCCTAHOBUTEIHLHOTO MTOTEHIIMAIA BEUIECTB.

23. BJC peakuun. HanpapieHnrue OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIINUM.

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

25. Kak onpenenuTs MOJSIPHBIE MACChI YKBUBAJICHTOB OKUCIUTENS U BOCCTAHOBUTES?

26. Yto Ha3bIBaETCA JICKTPOAHBIM MOTEHIIUAIIOM MeTasla?

27. Kakue 351eKTpOaHbIC TOTCHIIMANIBI Ha3bIBAKOTCS CTaHAApTHRIMU? Kak ux onpenenstor?

28. VYpasnenue HepHcra.

29. Kakue ycTpoiCTBa Ha3bIBAIOTCA TrajlbBAaHMYECKUMU djieMeHTamMu? Kakoil ayiexkTpoj B
raJibBaHUYE€CKOM AJIEMEHTE SABJISETCA KaTOJIOM, aHOJIOM?

30. Kak cocTtaBuTh cXeMy rajibBaHUYECKOTO 31eMeHTa U BbruuciauTh JJIC rajibBaHUYECKOTrO
AIeMeHTa?

31. Yro Ha3bIBaeTcs KOppo3uen metamioB? Buasl koppo3uu. K KakuM U3 HUX OTHOCHUTCS
razoBas KOppo3us?

32. K xakoMmy BUJY KOPPO3MH OTHOCHUTCS O00Opa3oBaHUE Ha MOBEPXHOCTU MEOU €€ OKChIa
MIpU HarpeBaHUM U prKaBUYMHA Ha BO3ayxe?

33. Kakue meTtamibl B MUKPOTaIbBaHUYECKHUX JIEMEHTaX (Mapax) Ha3bIBaIOTCS aHOIHBIMU U
KaTOJIHBIMHU?

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

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

36. CnocoObI 3alIUThl METAJUIOB OT KOPPO3UHU, UX CYLTHOCTD.

37. IlpoTekTopHas U KaTOAHAs 3allliTa METAJUIOB OT KOPPO3UH, MOSCHUTH 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
QJICKTPOAa B KAYCCTBC aHOAd, KATOJAOM MOXKET 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,
npuHIUN HeonpenenéHHocty ['eitzenOepra, ypaBHenue Illpenunrepa, 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 HauMeHblIed sHepruu, npaBwio XyHaa (I'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 37€MEHTOB. 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
CTPOEHMSA aTOMOB. BTOpHYHas IEPUOIUYHOCTb.



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. IlapameTpbl XMMHYECKOW CBSI3M: JJIMHA CBSI3U, SHEPrUsSl CBSI3HM, MOJIIPHOCTH CBSI3H,
KPaTHOCTbh CBSI3H.

17. Meton BanentHbix cBszeit (BC). OOpasoBanume Xxumuudeckoil cBsizu. KauecTBEHHBIN
aHajgu3 pacuéTa M3MEHEHUs MOTCHIIMAJbHONW SHEPrUU CHUCTEMBbI NPHU COJMIKEHUU aTOMOB
BOJIOPO/JA.

18. CBoiicTBa XMMHUYECKOM CBSI3U: HACKIIIAEMOCTh, HAIIPABIEHHOCTb, HOJISIPU3YEMOCTb.

19. Tunbl XUMHUYECKOU CBSI3U: G- U T-CBSI3U. JJOHOPHO-aKIIENTOPHBIN MEXaHU3M 00pa30BaHUs
KOBaJIEHTHOM cBsA3u. Onpenenenne BaneHTHOCTH 1o metony BC.

20. SIBnenue THOpUIU3AIMU DJIEKTPOHHBIX O0JIAKOB, TUIBI THOPUAM3AIMN U TEOMETPUS
MOJIEKYJI.

21. IonsspHOCTH KOBAJICHTHOM CBs3H. JIUMOIBHBIN MOMEHT. D) PEKTUBHBIC 3apsiibl AaTOMOB U
Mozekyd. [lonsipabie U HenossgspHbIe MOeKyIbl. MoHHas cB3b. CBONCTBA HOHHOM CBSI3H.

22. MexMonekynsipHoe  B3aumojeictBue.  OpHEHTAMOHHOE,  HMHAYKIIMOHHOE U
JIUCIIEPCUOHHOE B3aUMO/JICHCTBHE.

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, MOJISLIIBHOCTB 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 ITPOTEKAIOIIEH B HEM peakiuu Bo3pocia B 30 pas, eciau TeMnepaTypHbIid

ko3 urment y = 2,5?

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) KOHIICHTPALIUU XJIOpa U OKCHJIA
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 XuMu4decKkyro (GopMyly TOW U3 Ha3BaHHBIX COJIEH, B BOJTHOM
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:!

KMnO,4 + 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. Beraucauts 3/1C a5emMenTa, HanMcaTh YpaBHEHUS SJIEKTPOIHBIX
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 OKHCIIUTEILHO-BOCCTAHOBUTEILHON PEAKITUH, TIPOTEKAIOIICH 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, MPOTEKAOIIUX MTPU JEKTPOJIN3€E BOJHOTO
pacTBopa cyib(ara Kajaus ¢ UHEPTHBIMU 3JICKTPOIaMH. BEIYUCIUTD MacCy pa3ioKUBIICHCS
BOJIbI 1 00bEM BBIJICITMBIITNXCSI KUCIOPO1a U BOAOpo/aa (YCIOBHUS HOPMaJIbHBIC) TIPH
IIPOIYCKaHUM TOKa cujoil 8A B TeueHue 1,5 yacos.

Ilpumep 30. CocTaBUTh YpaBHEHUS MPOLECCOB, MPOTEKAIOIINUX P AJIEKTPOIU3E BOJHOTO
pacTBOpa HUTpaTa cepedpa C HHEPTHBIMU 3JIeKTpoamMu. Kakoii CHJTbl TOK JOJIKEH ObITh
MCIIOJIB30BaH JJIsl TOTO, YTOOBI BBIJICIUTH M3 pacTBOpa coyiu cepedbpo maccoit 10,8 r3a 6
MHUHYT?

Ilpumep 31. Kenezo HaxoAUTCS B KOHTAKTe ¢ MeJibio. Kakol u3 MeTamioB OyJeT OKUCIIATHCS
MIpU KOPPO3HUH, €CIIH ITa Mapa MeTaJuIoB nomaet B kuciyto cpeay (HCI)? [laiite cxemy
00pa3yromierocs Mpu 3TOM rajJbBaHUYECKOI0 dJIeMeHTa, paccuntaiite 3/[C, HanuimTe
YpaBHEHUS AJIEKTPOTHBIX MTPOIIECCOB B HOHHOM BHJIE, COCTaBhTE HOHHOE M MOJICKYJIIPHOE
YpaBHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIHLHOM peaKIK Mpu paboTe JaHHOTO
KOPPO3UOHHOI'O TFaJIbBAHUYECKOTO JIEMEHTA.

Ilpumep 32. ANrOMAUHUIN HAXOJUTCS B KOHTAKTE C KEJIE30M B CPElIe HEUTPAIBHOTO
anektpoauta (NaCl). CoctaBbTe cxemy raibBaHUUYECKOIO AJIEMEHTA, 00pa3yroIIerocs Npu
stoM. Paccuuraiite 9/]C u n3menenue cBo001HOM 3Hepruu ['ndboca B cTaHAapTHBIX
ycinoBusx (AG°298) nis atoro sneMenTa. CKOJIBKO rpaMMOB METailJIa OKHCIHMTCS 3a 55 ¢
paboThI TOTO AIEMEHTA, TAIOIIEro TOK CUJIoN 6 A.

Ilpumep 33. CTEHKH CTATBLHOTO KOTJIA 3aIMIIEHBI OT KOPPO3UH MO METOAY MpoTekTopa. B
KauecTBe Marepuasa NpoTEeKTopa UCTOIb30BaIM TUIATUHY, MarHui, BUCMYT, 0J10BO. B kakom
Cilyyae 3aluTa Mpou3BeieHa MPaBUIbHO?

Ipumepvr munogvlx uHOUGUOYATbLHBIX OOMAUIHUX 3A0AHUTL

Ilpumep 1. Beranciutb MOJISIPHOCTb, HOPMAIIBHOCTh, MOJISIIBHOCTB M TUTP 20%-r0 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 XUMHUH: COXPAHEHHSI MAacCCHI,
MIOCTOSIHCTBA COCTaBa, YKBUBAJICHTOB, 3aKOH ABOTaJIpo.

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

[IpyHIMIOBI 3aMOJHEHUS] ATOMHBIX OpOUTANIEH AJIEKTPOHAMU: MPUHIUMII HAaUMEHbIIICH
sHeprun, npaBwio KiieukoBckoro, npuHuun Ilaynm, 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 AEMEHTOB U UX PACIIOJIOKEHUE B TIEPUOTUIECKOM
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.

KoBanieHTHas, HOHHAs, BOJOPO/IHAS, METAIUTMYECKAss XUMUUECKHE CBsI3U (pa3o0parh Ha
npuMepax).

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

KoBanenTHas xumuueckasi CBsA3b, YCJIOBUSI €€ OOpa3oBaHUsI MO METOAY BaJE€HTHBIX
cBsi3eil. MexaHu3Mbl 00pa30BaHMS KOBAJICHTHBIX CBSi3€: OOMEHHBIN, JOHOPHO-
akienTopHbld. CUrMma - v u - CBSI3M, MOSICHUTh HA MPUMEPaX.

THUIIBI MEXMONEKYIAPHOTO B3aUMOICHCTBUSL.

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

Biusiaue temmepaTypbl Ha CKOpOCTh XMMHMUYecKux peakmuii. IlpaBuio Bant-I'odda,
TeMIlepaTypHbI KOA(DPUIIMEHT peakuuu. DHEeprusi aKTUBALMM XUMHUYECKUX PEaKIUM.
YpaBHeHue Appenuyca.



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 ['enbmronbia.
[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 05 AGO o
Knaccudukanus AUCIEpCHBIX CHCTEM IO CTENEHU JIUCIIEPCHOCTH.
Hctunnsle pactBopbl. TepmoanHaMuka mpoueccoB pacTBopeHus. CriocoObl BEIpaKEHUS
KOHIIEHTPaLUU PaCTBOPOB.
PactBopbl 25ekTposUTOB. TeOopus JIIEKTPOJUTHUECKOM auccoumanuu. | uuaparanus
noHOB. CUJIbHBIE U clTa0ble JIEKTPOIIUTHI.
PacTtBopbl cnabwix anekTponuToB. Ctynenuaras aucconuaius. CTeneHb U KOHCTaHTa
JUCCOIMAIMU  CIa0bIX 3JEKTPoJUTOB. OT Kakux (PaKTOpOB OHHU 3aBUCAT? 3aKOH
pazbasienus OcTBagba.
DIIEKTPOJIUTHYECKAS Aucconuanus Boabl. MloHHOe nmpousBeaeHrne BoAbl. BoaopoaHbIii
U TUJIPOKCUIIbHBIN noka3atens pH u pOH. BydepHsie pacTBOpEI.
['upponus comer. Tumbl rugponnsa. KoHcTaHTa, CTENEHb TMIOPOJIA3a, B3aUMOCBS3b
Mexay HUMH. CTyIeHYaThli TUAPOIHU3.
OKHCIUTENPHO-BOCCTAHOBUTENBHBIE peakunu. [IoHATHE CTENEHU OKHUCIEHUS aTOMa B
Mosekyne. [Ipoueccsl okucieHuss U BoccraHoBieHUs. [IpuBenure npumepsl BElIECTB
OKHCJIUTEJIEH U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HHMKHOBEHMS OJIEKTPOJHOIO IIOTEHLMAJa Ha TpaHUIEe pasziena:
IIOBEPXHOCTh METAJIJIa- PACTBOP DJIEKTpoauTa. Y paBHeHue HepHcera.
CranmapTHBIA BOJIOPOIHBIN IEKTPOA. P HaNpsyKeHU METAIIIOB.
['anbBannueckuii anemenT. DJIC ranpBaHmyeckoro sneMeHTa. KOHIEHTpaunOHHBIN
rajgbBaHUYECKUN DJIEMEHT.
DIIEKTPOJIN3 PACTBOPOB M paciuiaBoB. lIpomeccel, mpoTekaromue Ha KaToae U aHOE.
[Ipumepsl. 3axkonsr Dapanes.
Buael koppo3un METaIOB.
DONeKTpoOXUMHYECKasi  KOpPpO3Hs. YpaBHEHUS  peakUuuid, MNPOTEKAaloWuX MpU
rajgpBaHoKoppo3uu. Pa3o06pate Ha mpuMepax.

30. CmocoObl 3alUTHl METAIIJIOB OT KOPPO3HH.

Ilpaxkmuueckue 3a0anus 011 nPo6edeHUs IK3IAMEHA:

Ilpumep 1. B 600 mn pactBopa comepxurcst 30 r cynbdarta amomMunud. 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 OOpa30BaHMS YTIJIEKHCIIOTO
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 pAaCCUMTAlTEe 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 3aJIlaHUi.

OlLleHKa «X0pouio» BBICTABIISETCS MPU YCIOBUM MPABUIBHOIO OTBETa 00YYarOIIErocs
He MeHee yeM 70 % TecTOBBIX 3aJaHull.

O1ieHKa «y0oenemeopumenbHo» BBICTABISAETCS IPU YCIOBUU MPABUIIBHOTO OTBETA
obyuatomierocs He MeHee 51 % TeCTOBBIX 3aJaHUM.

O1ieHKa «Hey0osiemeopumesibH0» BHICTABIISIETCS TIPY YCJIOBUW MPaBUJIBHOTO OTBETA
obyuatomierocs MeHee yem Ha 50 % TECTOBBIX 3aJaHUM.

IK3aMeH

Kpumepuu oyenueanusn sxsamena:

OueHka «omauyno» BBICTABISIETCS O0Yy4YalOIIEMycCs, MOKAa3aBIIEMY BCECTOPOHHHUE,
CUCTEMaTU3UPOBAHHbIE, ITyOOKHE 3HAHMS BONPOCOB 3K3aMEHALIMOHHOIO OWJIETa U YMEHHE
YBEPEHHO NPHUMEHATh UX HA NPAKTUKE MPU PEUICHUU KOHKPETHBIX 3a7ad, CBOOOJHOE U
MPaBIIIBHOE 0OOCHOBAHUE MPUHATHIX PEIICHHIA.

OueHka «xopouio» BBICTaBISETCS 00yYarOLIEMYCs, €CJIM OH TBEPAO 3HAET MaTepHall,
IPaMOTHO M II0 CYILIECTBY M3JaraeT €ro, yMeeT IPUMEHSATHh IIOJYyYEHHbIE 3HAHUSA Ha
IIPAKTUKE, HO JIOITyCKAaeT B OTBETE WJIM B PEUICHUM 3aJa4 HEKOTOPbIE HETOYHOCTH, KOTOPHIE
MOKET YCTPAHUTH C IIOMOIIBIO JOIIOIHUTENIBHBIX BOIIPOCOB MPENOAaBaTEs.

OueHka «yooenemeopumensro) BBICTABISIETCS OOydarolEMyCsl, IOKa3aBLIEMY
(parMeHTapHbIl, pa3pO3HEHHBIH  XapakTep 3HAHWUW, HEAOCTATOYHO  IPaBUIIbHbBIC
(GopMyJIMpOBKM 0a30BBIX TOHATUM, HApPYyIIEHUS JOTMYECKOM IOCIEA0BAaTEIbHOCTH B
U3JI0KEHUHM MPOrpaMMHOIO0 Marepuaia, HO MPU 3TOM OH BJIAJE€ET OCHOBHBIMHM MOHATHIMU
BBIHOCHMBIX Ha HK3aMEH, HEOOXOAMUMBIMU ISl JAIbHEUIIETO 00YYeHHSI U MOXKET IPUMEHSATD
MOJTyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHAAPTHON CUTYaIUH.

OrneHka «Hey0061emeopumenbHo) BbICTABISETCS 00yJaromeMycsi, KOTOPBI HE 3HAeT
OoJbIIeld YacTH OCHOBHOTO COJ€pP)KaHWS BBIHOCHMBIX Ha JK3aMEH BOIPOCOB TEM
IUCLMILTMHBI, TOMYCKAET rpyOble OMMOKU B (POPMYIMPOBKAX OCHOBHBIX MOHSITHI U HE yMEET
MCIIOJIB30BAaTh MOJIyYCHHBIEC 3HAHMS MPH PELIEHUH THUIOBBIX MPAKTUYECKUX 3a4a4.



8 IlepeyeHb OCHOBHOM M IONOJIHUTEJIBHOM Y4eOHOM JIMTepaTypbl, HEO0OXO0AUMOM AJIs1
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1 bop3zosa, JI. JI., OcHOBBI 001IeH XUMUHU Bce 1 Di1. pecypc
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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 03.06.2025)

8.2 JlonosiHuTeIbHASA YUeOHas JUTEpaTypa

e Ucnonsayercs Kon-Bo
I /;1 HaunmeHnoBaHnue MPU U3YYCHUU | CeMeCTp JK3EMILIIPOB B
paszenoB OMOIMOTEeKE
I'manxka 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 oOpa3zoBaHue» [DNEKTpOHHBIN 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 OubOnuoteka 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 1Jisd oﬁyqaloumxca 10 OCBOCHHMIO M CHIUIIJINHBI

Bua yueOHbBIX 3aHATHI

Opranuszanus 1eITeJIbHOCTH 00y4aI0erocs

Jlexnus

Hamucanme KoHCIeKkTa JEKIMNA: KPaTKO, CXEMaTUYHO, IOCIIEI0BATEIHHO
¢ukcupoBaTh  OCHOBHBIE  TIOJIOKEHHUS,  BBIBOJBL,  (HOPMYIHPOBKH,
00001IeHNs; TMOMeYaTh Ba)XXHbIE MBICIH, BBIICTATH KIIOUEBHIE CJIOBA,
TepMuHbl. O003HAYUTH BOMPOCHI, TEPMUHBI, MaTeprai, KOTOPbIH BbI3bIBACT
TPYOHOCTH, TOMETUTh U TOMNBITATHCS HAWUTH OTBET B PEKOMEHIYEMOM
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, IMOYEPHHYTOTO U3 KOHCIEKTOB JICKIH, OCHOBHOM W
JIOTIOJIHUTEIILHOM JINTepaTypshl, pecypcoB cetu HMurepHer. 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
00pa3oBaTeIbHOIO MPOoLEcca Mo JUCHUIINHE, BKJIYas NepevyeHb MPOrpaMMHOro
o0ecrieyeHns: U MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudopmanmonnsie

TCXHOJIOI'HUHU, HCIIOJIB3YyCMEIC Inpu OCYIICCTBJICHUU

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
ANIEKTPOHHON HWH(POPMAIMOHHO-00pa30BaTEIbHON Cpebl YHUBEPCUTA; (PUKCUPOBATH XOJI
00pa3oBaTeNbLHOTO MPOIECCca, PE3YIbTATOB IMPOMEKYTOUYHOM aTTecTalliy MO JUCIHUIUINHE U
PE3yIbTATOB OCBOCHHUS 00pa30BaTEIHHON MPOTPaMMBbI; OPraHU30BaTh MPOIECC 00pa3oBaHUs
MyTEM BU3YaJU3alMHA W3ydaeMol WHGOPMAITUH TTOCPEACTBOM HCIOJIb30BaHUS MPE3EHTAINH,
y4eOHBIX (UIBMOB; KOHTPOJHMPOBATH PE3yIbTaThl OOyYECHHS Ha OCHOBE KOMITBIOTEPHOTO

TCCTUPOBAHUA.

11.1 IlepeyeHb JHUIEH3HOHHOTO U CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecreyeHusi y4eOHOI0 mpoiecca

HanmenoBanue TemaTuka

Microsoft Windows

OnepanoHHas cucTeMa

Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX MPUIIOKESHUN

W~ Z

Calculate Linux

OnepanoHHas cucTeMa




11.2 Ilepeyensb npogeccHoHANbHBIX 023 JaHHBIX U HHGOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

Ne .

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

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

2. | mopran «I"apanT» YHuBepcanbHas JlocTyll ¢ KOMIIBIOTEPOB 3JIEKTPOHHOIO
YUTAITHHOTO 3a1a Oubanorexku SAplrAY.
https://polpred.com/

JlokanbHas CEeTh OI'BOY BO
baza mammpix  Polpred.com «SpocnaBckuii 'AY» / uHIUBH Y aTBHBINA

3. YHuBepcanbHas . .

0630p CMU HEOTpaHMYEHHBIH JOCTYyHn U3 JI000i
TOYKH, B KOTOPOI UMeeTCsl AOCTYTI K CETU
WNHTepHeT 1o JIOTHUHY U NapoJIio.
https://rusneb.ru/
K nmnpousBenenusiM, mnepemieAmiuM B
OOIIECTBEHHOE  JOCTOSIHUE  JIOCTYI
HamuonaneHast  3nexkTpoHHas CBOOO/THBIH.
4. YHuBepcanbHas
oubmmorexa (HOB) K IIPOU3BEICHUSM, OXpaHsEeMbIM
aBTOPCKUM MpaBoM JOCTYTI c
KOMITBIOTEPOB 3JIEKTPOHHOTO YUTATBHOTO
3ana 6ubnmoreku SAplAY.
Cnenuanu3upoBaHH | https://www.fao.org/agris/ru
5. | Pasa nanmbix AGRIS t P P £z
asg Hocryn cBoOOHBII
HNudopmanmonHo-cpaBoyHas
cucrema .
. Cneunanu3upoBalH | http:/www.cnshb.ru/AKDiIL/
6. | «CenbCKOXO351CTBEHHAS "
ast JlocTyTt CBOOOTHBIA.
3JEKTPOHHAS oubnmoTeka
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
(HAITMOHAJTLHOM ) TTOATIFICKH
. https://link.springer.com
baza pansbix Spriner Nature | Cnenuanu3upoBaHH .
8. . Hoctym B pamkax llenTtpann3oBaHHOM
eBook Collections ast o
(HAITMOHANTEHOM ) TTIOATIMICKU

11.3 octyn k cetu UHTEepHET

Kaxnaplii oOyuaromuiics B TEUEHHE BCero Iepuoga oOydeHus obOecnedeH
WHIUBUTyTbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM (yAaJICHHBIM JIOCTYIIOM) K ceTu MHTEepHeT n
K 3JIEKTpOHHOU nHpopMalmoHHo-o0pazoBatensHol cpege @I'bOY BO Spocnasckuii [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 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIHHE
MarepuanbHO-TEXHUYECKAs 0a3za, HEeoOXoaMMas TSt OCYILIECTBIICHUS

06pa3OBaTean0ro nponecca 1Mo AUCHUINIMHEC BKJIOYACT B CBOM COCTaB CIICOHUAaJIbHBIC
IOMCIICHHUA:

— yueOHbIe ayTUTOPUH 7Sl MPOBEACHUS 3aHATHIA JIEKIIMOHHOTO THUIIA,

— yueOHbIEe ayTUTOPUH JIJIS TIPOBEACHUS 3aHATUNA CEMUHAPCKOTO THUMA (MTPAKTHIECKIX
3aHATUN (CeMUHAPOR), 1Ta0OPATOPHBIX paboT);

— y4eOHbIe ayIMTOPUHU JIJIsl TPYIIOBBIX M UHAUBUAYAJIBbHBIX KOHCYJIbTAIUH;

— y4eOHbIe ayTMTOPUHU VISl TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAIUU;

— MOMEUIEHUS JJI1 CaMOCTOSITEIbHON PaboThI;

— MOMENICHUS JJI XpaHEeHUs ¥ MPOPUIAKTUYECKOTO 00CITy KUBaHUS 000Dy I0BaHUS.

I[Ippu  mpoBemeHWH  JTAOOPATOPHBIX  3aHATHH  HCIIOJB3YeTCS  JIaDOpaTOpHOE
o0opyIoBaHUE.

CrnenuanbHple TIOMEIICHUS YKOMIUICKTOBAHBI CIEIHATU3UPOBAHHON MeOeIbio |
TEXHUYECKHUMH CPEICTBAMH OOydYEHUS, CIYXKAIIUMHU ISl TPEACTABICHUS WHPOpPMAIUU
00JIBILION ayAUTOPHH.

[TomemieHus 1j1st CaMOCTOSITENbHOM paboThl 00yUYaIOIIUXCsl OCHAIIEHBI KOMITbIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOJKIIIOYEHMsSI K ceTU «VIHTepHET» U o0ecrieueHneM J0CTyIa B
3JIEKTPOHHYIO0 HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Yucno nocagoyHbIX MECT B JICKIIMOHHOMN ayIMTOPUHU OOJIbIIIE TUOO PAaBHO CIIUCOYHOMY
COCTaBy IOTOKA, a B ayIUTOPHUH JIJIsl MPAKTUUYECKUX 3aHATUN (CEMHHApPOB), JA0OPATOPHBIX —
CIHCOYHOMY COCTaBY I'PYIIIBI 00YyYarOIIUXCSl.

Yucno mocamoyHbIX MECT B ayAMTOPHH JUIS NMPAKTUYECKUX 3aHATUI (CEMHHApPOB)
00Jb111e 100 PABHO CIIMCOYHOMY COCTaBY I'PYIIIbI 00yYarOIINUXCS.

Yucio mocagouHbIX MECT B ayIUTOPHH JIJIsI JIAOOPATOPHBIX PabOT OoJIbIle MO0 paBHO
MIOJIOBUHE CIMCOYHOTO COCTaBa TPyIIbl oOyvarommxcs. ([[ist mpoBemeHust 1a00paTopHBIX
paboT rpymnma o0yJaronuXxcsi IeTUTCS Ha ABE TIOATPYIIIIHI).



13 Opranuszanus 00pa3oBaTeJIbHOI0 MPOLECCA JIMI ¢ OTPAHUYECHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OO0yueHre 00y4arouuMxcsi C OrpaHMYEHHBIMU BO3MOXHOCTSIMH 3JI0POBbS ITPU
HEO0OXOAMMOCTH OCYILECTBIISIETCA Ha OCHOBE aIallTUPOBAHHOM paboyeil porpaMMel ¢
HCIIOJIb30BAaHUEM CIIELUATIbHBIX METOA0B 00yUEHHUS U TUAAKTUYECKUX MaTEPHAIOB,
COCTABJICHHBIX C YYETOM OCOOCHHOCTEN NMCUXO(PU3NYECKOTO PA3BUTHS, HHANBUAYaJTbHBIX
BO3MOYXHOCTEH U COCTOSIHUSA 3/I0POBbsI TAKUX 00yUaromuxcs (o0yJaromerocs).

B nensix ocBoeHus yueOHOM MporpaMMbl TUCUUILTMHBI HMHBAIUAAMU U JTULAMU C

OTpaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI YHUBEPCUTET 00CCIICUNBAELT:

— I UTHBAJIMJIOB U JIUII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS 110 3PEHUIO:
pa3MeIeHre B TOCTYITHBIX JIJIsi O0yYArOIINXCS, SBJISFOIIUXCS CICTBIMU WA
C1abOBUIAIIUMU, MECTaX U B aJIAlITUPOBAHHON popMe cripaBOUHOM HH(MOPMAITUH O
pacnucaHuy y4eOHBIX 3aHSATUI; TPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIIETO
oOyyJaroriemMycsi HEOOX0JUMYIO TTOMOIIIb; BBIITYCK allbTEPHATUBHBIX (HOPMATOB
METOJAMYECKUX MAaTepUaioB (KPYIMHbIN WIpUPT WK ayauodaiiibl);

— JJI1 UHBAJIMJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTAMH 370POBBS IO CIYXY:
HaJJIeKAIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUS HH(POPMaALIUK;

— JUTI MTHBJIMJIOB U JIUII C OTPAHUYEHHBIMHU BO3MOYXHOCTSIMH 37I0POBBSI, UMEIOIINX
HapyIIEHUs ONOPHO-IBUTATEILHOTO anmnapara: BO3MOXHOCTb OECIIPENsITCTBEHHOTO
JocTyna o0yJarommxcsi B yueOHbIe MOMENIEHUS, TyaJleTHbIE KOMHATBI U APYTHE
MOMENIeHUS Kadenpsl, a TakKe MPeObIBAHNE B YKa3aHHBIX TOMEIICHUSX.

OOyuaromuecs u3 ynciia uHBanuA0B u auil ¢ OB3 oOecrieueHbl nevyaTHbIMU U (UJTH)
AJIEKTPOHHBIMU 00pa30BaTENLHBIMU pecypcamMu B (hopmax, aJanTUPOBAHHBIX K
OTpaHUYCHUSM UX 3710poBhs. OOpa3oBaHue 00YYAIOIIMXCA C OTPAHUYCHHBIMU
BO3MOXHOCTSIMU 3/IOPOBbSI MOXKET ObITh OPraHU30BAHO KaK COBMECTHO C JIPYTUMU
00y4JaroumMMucs, Tak U B OTACIbHBIX TPYIINAX UIH B OTJEIbHBIX OpraHU3aIMsIX.
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MuHucTepcTBO HayKH U Beicuiero oopasoBanus Poccuiickoit @enepanuu
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Jlexnuu — 17 4.

JlaGopaTopHble 3aHATUS —
CamocrosiTenpHas paboTta —

34 u

29,15 u.

MecTO IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM POrpaMMbl:

JlncuurinHa

«XUMU

porpaMMebl OakanaBpHara.

OTHOCHUTCSI K 00s3aTeIbHOW dYacTh 00pa3oBaTeIbHON

JAucunninHa HanpasJjieHa HAa GOPMHUPOBAHUE CJIEAYIOIIUX KOMIICTCHLIMM:

— o0menpogeccuoHaIbHbIE KOMIIETCHIIUN U HHAUKATOPHI UX JOCTUKEHUS

KOI[ Cozlepmalme KOI[ N HAMMEHOBAHUEC HHAUKATOPA JOCTHKCHUA KOMIICTCHIIHU
KOMIICTCHIMH KOMIICTCHIMH 3HATh YMETh BJIAJACTh
Cnocoben  perratp | ONK-1.1
THTIOBEIE saaun | A1 JleMoHcTpHpYeT 3Ha1mg OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX,
v €CTECTBCHOHAYYHbIX H 1) CIPoOPeCCHOHATBbHBIX HCIHHUIIMH
npogeccuoHaTbHON y wenpod et ’
HQOﬁXOHI/IMle JIA peuieHus THIIOBBIX 3agavd B o0J1acTH
NEeATEIbHOCTH Ha
. | arpounxenepun
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
OIIK-1
MAaTEMaTUYCCKUX U [TpousBoauTh
€CTECTBEHHBIX HAyK BBIUMCIICHUS C CoBpemeHHOI
OcHoBHBIE 3aKOHBI .
c NpUMEHEHUEM UM WCMOIb30BAHNEM TEPMHUHOJIOTUEN B
MH(OPMALMOHHO- OCHOBHBIX ITOHATUH B | 00J1aCTH XUMHUH
KOMMYHHUKAITMOHHBIX 3aKOHOB XHUMHUU
TEXHOJIOTHI

KpaTKOC coacpKaHue NUCHUIIJIMHBI: OCHOBHBIC 3aKOHbBI XHMHH, nepnozmqecm/lﬁ
3aKOH I[H MCH,Z[CJICCB&, CTPOCHHUEC aToMa, XMMHUUYCCKas CBsA3b, PACTBOPbLI JJICKTPOJIMTOB,

XUMHUYCCKas1

KUHETHKA,

TCPMOANHAMUYICCKUC

napaMeTpbl  XMMHUYECKMX  PEaKLuu,

QJICKTPOXUMUSL, KOPPO3UA MCTAJUIOB, 3allIUTa MCTAJIJIOB OT KOPPO3HU.



