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1 Ileap u 3aga4M 0CBOEHMA JUCHUILIHHBI

Heabo wu3ydeHUs UCIHUIUIMHBI «XUMHs» SBISETCS (POPMHUPOBAHME OCHOBHBIX
MOHATHUH, 3HAHUN U YMEHHI 110 XUMUHU, (POPMUPOBAHUE 3HAHUI 00 OOIIMX 3aKOHOMEPHOCTSIX
XUMHUYECKUX PEaKIUil.

3agaun:

— W3yYCHHE OCHOB COBPEMEHHOTO YUCHUS CTPOSHUS aTOMa M TEOPUU XUMHYECKOU CBSI3U;

— W3yYCHHE OCHOB YUCHHUS O CKOPOCTH XMMHUYECCKUX PEaKIMii, XHMUYECKOM PaBHOBECHH;

— W3yYCHHE OCHOB YUCHHUS 00 SHEPICTHKE XMMHUYCCKUX PEaKITHH;

— U3Yy4YeHHE OCHOB COBPEMEHHOM TEOPHH PacCTBOPOB;

— H3yYCHHE TEOPHH OKHCIUTEIHHO - BOCCTAHOBUTEIBHBIX PEAKIIUN U 3aKOHOB
AICKTPOXUMUH,

— W3YyYCHHE TCOPETUYCCKHUX OCHOB IPOIIECCOB KOPPO3UU METAUIOB M METOJOB 3alTUTHI
METAJJIOB OT KOPPO3UH;

— TMOKa3aTh POJIb XMMHUHU B Pa3BUTHH COBPEMCHHOI'O SCTCCTBO3HAHHUS, €€ 3HAUCHHUE IS
po(eCCHOHAILHOM IS TCIIbHOCTH;

— 00ecneunThb BBIIIOJIHEHHE 00yJaroIMMUMUCS 71a00paTOPHOTO IIPaKTHKyMa,
WJLTFOCTPUPYIOIIETO CYITHOCTh U METOJbI XHUMHH;

— TPUBUTH OOYYAIOIIMMCS HAaBBIKM TPAMOTHOTO M PAIMOHAILHOTO O(GOpPMIICHUS
BBITIOJTHEHHBIX 3KCIIEPUMEHTAIBHBIX pa0OT B J1a0OPATOPHOM MPAKTHKyMeE, 00pabOTKH
PE3yIbTaTOB IKCIICPUMECHTA.

2 IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHS N0 IUCHHUILIUHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHHUSI 00Pa30BaTe/bHOI NPOrpaMMbl

N3yyenne MaHHOW JMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHE y OOYYAIOMIUXCS
cnenyromiei odmenpodeccuonanpHou komrereHuu (OITK-1.1):



2.1 OomenpogdeccnoHaIbHbIE KOMIIETEHIIUU U HHAUKATOPBI UX J0CTHKECHUS

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

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

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

OCHOBHbBIE 3aKOHBI XUMHH

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

CoBpeMeHHOI TEPMHHOJIOTHEH B
00JaCTH XUMUH




3 MecTo JUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

HMuctuminaa «XuMHUs» OTHOCHUTCS K  00si3aT€NIbHOM 4YacTH 00pa3oBaTelbHOU

IporpaMmbl OakanaBpuarta.

4 CTpyKTypa IMCHUILJIMHBI U pacnpeae/ieHue ee TPyJ10eMKOCTH

(Ha o1HOTO0 00YyUYaIOIIEroCcs)

. Bcero 3a 1 cemecTp
Bun yueOHoii padoThI

4acoB 4acoB
1. KonrakTHast padoTa nNpu nNpoBeJeHUH Y4eOHBIX 3aHATHIA, Beero (Jlex 51,85 51,85
+ Jla6 + Ilp + KCP)
B TOM YHUCJIC:
JlekunoHHble 3aHsTUs (Jlek) 17,00 17,00
JlabopaTopusbie 3austusi (J1ab) 34,00 34,00
[pakruueckue 3ausrust (11p) - —
[IpoBenenne KoHCyIbTaLMI 10 YueOHOU nucuunmnae (KCP) 0,85 0,85
2. CamocTosiTeqbHast padora, Bcero (CP + xonmpony) 52,85 55,95
B TOM YHCJIE!
CamocrosiTensHas paboTa IpH BHIITOJHEHHH pacueTHO-TpadudecKkoit paboThl,
THUIIOBOT'O pacyera, pedepara, KOHTPOJILHOH paboThl, 3cce H Ap. — -
CamocrosiTensHas padoTa IpH BHIITOJHEHNH KYPCOBOH paboThl (IIpoeKTa) — -
CamocrosiTenbHasi padoTa IpH MOJr0TOBKE K 3K3aMeHY 23,7 23,7
CamocrosiTenbHas padoTa IpH MOJTrOTOBKE K 3a4eTy
[Ipoune BuabI caMOCTOSATENBHOM PabOTHI (HOATOTOBKA K JICKLIUSIM,
71200paTOPHBIM, MPAKTUYECKUM 3aHATHSIM) 29,15 29,15
3. KonTakTHas pa6oTa npu NpoBeicHNN MIPOMEKYTOYHOM aTTecTanuu,
BCEro 3.3 33
['pymnmoBsie KOHCYIBTALMY TIEpE]] 9K3aMEHOM U ClIada dK3aMeHa I1o
qucruiuaae (Ko) 3,3 33
Cnayva 3adera no gucnuminae (K) - -
3amuTa KypcoBoi paboTsl (mpoekTa) (K) - —
O061as Tpy10eMKOCTh JMCUMILIMHBI B Yacax: 108 108
B TOM 4YHCIIE B (hopMe MMPAKTUICCKOH MOATOTOBKH
O061as Tpy10eMKOCTh TUCHMILIMHBI B 324€THBIX eTMHUIIAX: 3 3




5 Conep:xxanue 1M CHUTIIAHBI

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

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

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

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

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




5.3 JlaGopaTopHbie padoThI

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

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

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




6.2 Meroguueckue ykazaHus (JJIsl CAaMOCTOSITEJIbHOI padoThI)

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

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

7 @oH/ OLIEHOYHBIX CPEACTB AJIA MPOBeJeHU TeKyLeld U IPOMEKYTOYHOM aTTecTaluu
00y4ar0IuXxXcs Mo JUCHUIINHE

@DOH/JI OIEHOYHBIX CPEACTB IO TUCIUIUIMHE «XHUMHUS» — KOMIUIEKT METOIUYCCKUX U
KOHTPOJIbHO HM3MEpPUTENBHBIX MAaTepHUajoB, NpeIHA3HAYCH Ui OICHUBAHHUS YpPOBHS
chopmupoBanHoctr komnereHnun OIIK-1 Ha pa3HBIX cragusx oOydeHHS HAa COOTBETCTBHE
WHIMKATOPAM TOCTHXKCHHS KOMIIETEHITUH.

@DOHJT OIEHOYHBIX CPEACTB BKIIOYAET KOHTPOJIBHBIE MaTe€pUaibl IS MPOBEACHUS
TEKYIIETO KOHTPOJI YCIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIMH 110 3aBEPIICHHUIO TIEPHOIa
0o0yueHus.

Texymmii KOHTPOJh YCINEBAEMOCTH OOCCIEYMBAET OICHUBAHHUE XOJa OCBOCHHS
JTUCITUTUTHBI ¥ TPOBOJIUTHCS B BUJIE KOMITBIOTEPHOTO WJIA OJIAHOYHOTO TECTUPOBAHUS.

[IpomexxyTouHass arTecTaiis WMEET IEJIbI0 ONPEACIUTh CTENEHb JIOCTHIKEHUS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUs 10 JAWCIMIUIMHE 32 OIPEACICHHBIN TIEPHOT
o0yuenus (1 cemectp) u mpoBoauTcs B popme sk3amena (1 cemectp).

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

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

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

ceMecTpa AUCHHUINIMHAM, PAKTHKaM B npouecce ocsoenusi OIIOII BO
1 Xumust
‘ 6 ‘FanaBnHKa
‘ 5 | TemnorexHuka
| 23 | MartepuanoBeieHIe i TEXHONOTHS KOHCTPYKIHOHHBIX MATEPHAIIOB
‘ 3 | MeTposiorus, CTaHAapTU3AIUS U CePTUPUKAIUS
\ 2, \ Nudopmartrka v i poBbIie TEXHOJIOTUH

Mexanu3zaius TexHonorudeckux mnporeccoB B AITK

Hudpossie TexHonoruu B dHEpreTike AIIK

3
4
5 SHCKTpOTCXHI/ILICCKI/Ie MaTCpPHaJbl
5
2

O3HakoMHTENbHAS MPAKTUKA (B TOM YHCJIE MOJyYeHHE NEPBUYHBIX HABBIKOB HAYYHO-
HCCIIE/I0BATENIbCKON padOoThI)

| 8

‘BLIHOJIHGHI/IG U 3aIUTa BBITYCKHOW KBAJM(PHUKAIIMOHHON paboThI
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¢hopMupoBaHUs, ONIMCAHUE IIKAJ OLCHUBAHMS

7.2 Onucanue mnokKasaTejied M KPUTEPpHEB OLECHUBAHUA KOMIECTEHUMH Ha Pa3JIMYHBIX IJTaNax HX

CooTBeTCTBHE YPOBHEl 0CBOCHHS] KOMIETeHIIHH IIAHUPYEMbIM Pe3yIbTATAM 00yueHHs 1

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

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

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

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

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

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

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

Braaneer:
CoBpemeHHOH
TEPMHUHOJIOTHEH B
00J1aCTH XUMUHU.

He 3naer: OcHOBHEBIE
3aKOHBI XUMHUU

He ymeer:.
IIpousBoauth
BBIYHCIIEHHS
Pa3IIYIHBIX CIIOCO00B
BBIPKCHUSA
KOHIIEHTpaIu1
pacTBOpoOB

He Bnageer:
CoBpeMeHHOI
TEPMHUHOJIOTHEH B
00J1aCTH XUMUU.




7.3 TunoBble KOHTPOJIbHBIC 3aJJaHUd WJIH HHbBIC MAaTCPHAJIbI, HCOﬁXOI[I/IMbIe JJISA

OLCHKH 3HAHUM, YMEHUI, HABBIKOB, XapPaKTePU3YKWIUMX IJTalbl (POPMUPOBAHUA
KOMIIETEHIIWI B Npolecce 0CBOCHUs 00pa30BaTe/JIbHOM MPOrPaMMbI

7.3.1 TunoBble 3a1aHusi Uil NPOBEJAEHHMS] TEKYUIEr0o KOHTPOJA M PyOdekHOro

TCCTUPOBAHUA

N —

nhw

~ o

11.

12.

13.

14.

15.

16.

17.
18.

Ilpumeput 6onpocoe ona 3augumot 1a60pamopHbIX pabom:

Urto Takoe pacTBOpPHI?

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

Urto Takoe nepeHachleHHble pacTBOpbl? Kak nx rotroBsT?

Urto takoe kpuctaiuzanusa? E€ npaktuueckoe 3HaueHue?

Kakas 3aBUCHMOCTH CYHIECTBYET MEXAY IUIOTHOCTBIO PAacCTBOpA U COJEPHKAHUEM
MacCOBOM JI0JIM paCTBOPEHHOTO BelllecTBa?

B 4ém oTnrMune KOHIIEHTPUPOBAHHBIX U pa30aBIECHHBIX PACTBOPOB?

Kaxkue criocoObl BelpakeHus1 KOHLEHTPALUHU Bbl 3HaeTe?

Kakast cBsi3p MEXIy MOJSPHOCTBIO M COJIEPKAHUEM MAaCCOBOM [0S PACTBOPEHHOIO
BelecTna’?

UTo Ha3bIBAE€TCS MIOHHBIM IPOU3BEICHUEM BO/IbI? UeMy paBHO ero 3HadueHue mnpu 22°C?
C moMoIIpI0 KaKuX MoKa3aTeaeid MOKHO 0XapaKTEepU30BaTh KUCIOTHOCTD (IIETOYHOCTD)
pactBopa?

Kakune BeniecTBa Ha3pIBatOTCS MHIAMKATOpaMu? UTO HA3bIBAETCS MHTEPBAIIOM IEpexoaa
WHJHUKaTopa?

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

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

Yrto Ha3bIBaETCS THAPOIU3OM coyiei? B kakux ciaydasix mpu rujiposin3e oOpa3yroTcs: a)
KHCIIbIE COJIM; 0) ocHOBHBIE cou? [losicHuTe Ha mpUMepax.

Hamucath MoOJIEKYJISIpHBIE W MOJEKYJSIPHO-UOHHBIE YpPAaBHEHUS PEaKIUi THAPOIN3a
cineayronmux cosieil: NaxSOs; NaCN; KCl; NHaNO3s; Fea(SOs)3; K3PO4; CH3COONa.
KakoBa peakius cpeibl pacTBOpa B KaKJIOM ciiydae?

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

[ToHATHS CTENEHN OKUCIICHUS U BAJICHTHOCTH 3JIEMEHTA.

Kakue peakuuu Ha3bIBalOTCS OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIMU? WX  BHUIBIL
[IpuBecT mpuMeEpHL.



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

36.
37.

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

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

[TocmenoBaTENbHOCTh COCTABJICHHUS YPABHEHUNM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEAKIIUH.

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

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

Kak onpeaenuts MOJISIpHbIE MACChI SKBUBAJIEHTOB OKUCIIUTEINS U BOCCTAHOBUTENSA?

Uto Ha3bIBAaETCS 3JIEKTPOJIHBIM IMOTEHIIMAIOM MeTalia?

Kakue snekTpoHbie TOTEHIMAalbl HA3bIBAKOTCA CTaHAApTHBIMU? Kak ux onpenenstor?
YpasHenue HepHcra.

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

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

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

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

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

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

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

Croco0sI 3a1UTHl METAJIOB OT KOPPO3UH, UX CYITHOCTD.

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

Ilpumepvr mecmogwvix 3a0anuii 011 RPOBEOEHUA MEKYULe20 KOHMPOAA U pyOerHcHozo

mecmupoeanus.

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

pacTtBopa?

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

u 30 r K>SOq4, paBHa:




3apanne 3  [Ipu 0Opa3oBaHMM rajbBaHUYCCKOI'O PJIEMEHTA C HCIIOJIb30BAHHMEM HUKEICBOTO
AJIEKTPO/Ia B KaUE€CTBE aHO/A, KATOJAOM MOXKET OBITh

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

3ananme 5 B kakoii 0cI€10BaTEILHOCTU OYIyT BOCCTAHABIMBATLCS U3 PACIIABA KATHOHEI
IIpH DIIEKTPOJIN3E CMECH, coaepskaieit nonsl: Fe**, Cr¥t, Na*, Pb*', Ca?*, Mn**.

3ananmne 6  [Ipu oOpa3zoBaHUM raIbBAHHYECKOTO DJIEMEHTA C UCIIOJIb30BAHUEM HKEIIE3HOTO
AJIEKTPO/Ia B KaUe€CTBE aHO/1a, KATOJAOM MOJXKET OBbITh... a) Zn; 0) Ni; B) Al.
3apanme 7 Yto 0Opa3yeTcs Ha KaToje U aHOJIE TIPH dIeKTpoiiu3e pacTBopa KBr?
a) K, Hz, Br; 6) H2, KOH, Br; B) K, H, KOH,, HBr.

Ilpumepul 6onpocos k konnokeuymy «Cmpoenue eeujecmea)
1. Teopus ctpoenus siapa atroma MBanenko u 'anona. Hykionsl, ux xapakrepuctuka. CBsi3b
YHCia HyKJIOHOB C IIOJIOKEHHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME.
2. 3otonbl u n3o0apkl. [ToscHUTH Ha mpuMepe.
3. KBanrtoBas Teopus I1nanka. YpaBHenne DUHIITENHHA.
4. YpaBuenue Jlyu ne bpoiins, ero 3naueHue.
5. OCHOBHBIE TIOJIOKEHHsS BOJHOBOM MEXAHUKH: KOPIIYCKYJIIPHO-BOJIHOBOM yau3M,
OpUHIMN HeompenenéHHoctu ['elizenOepra, ypaBHenue IllpeauHrepa, €ro TpakTOBKa H
Ha3HA4YCHUE.
6. KBanToBbie uncna, ux Gu3N4eCcKuili CMbICI U 3HaYEHUE.
7. Tlonsatue o0 >MEKTPOHHOM 00JIaKe KBAaHTOBO-MEXAHWYECKON MOJIENH AJIEKTPOHA, (POPMBI
AJIIEKTPOHHBIX 00JIAKOB.
8. IlpuHuumnel pacnpeneseHus: 3JIEKTPOHOB B AJEKTPOHHOW 000JIOYKE aTOMOB: MPUHIIUII
«3anpera» [laynu, npuHuun HamMeHblied 3Hepruu, npaBwio Xynaa (['yunma), mpaBuio
Kiteukosckoro.
9. DnexktpoHHBIE U Tpaduueckue GopMybl CTPYKTYp aToMmoB. [IpuBecTr npumMepsi.
10. KoanuecTBeHHbIE XapaKTEPUCTUKU HEUTPAIbHBIX aTOMOB, COCTOSIHUE aTOMOB B
MOJIEKYJIE: DHEPTUS MOHU3ALMHU, SHEPTUS CPOJCTBA K DJIEKTPOHY, AIEKTPOOTPHULATEIBHOCTD.
@akTOpBbl, BIUAIOIMIME HA UX BEJIMYMHBI. 3AKOHOMEPHOCTH UX W3MEHEHMS B IEPHOINYECKOU
cucteme J[.1. Menneneena.
I11. Crpykrypa nepuoaunueckor cuctembl J[.M. MeHneneeBa: mnepuoapl W TPYMIIHI,
HNOATPYIIIBI AMeMEHTOB. OOBICHUTE YHUCIO CTPYKTYPHBIX COCTABJISIOLIUX CUCTEMBI C TOUKH
3pEHMS CTPOCHUS aTOMOB.
12. ITepuoauueckuil 3aKOoH U Tiepuonueckas cucteMa sineMeHToB .M. MenaeneeBa B cBeTe
TEOPUHU CTPOCHUS aTOMOB. PU3NYECKUN CMBICI IEPUOJNYECKOTO 3aKOHA.



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

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

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

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

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

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

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

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

21. IonsipHOCTH KOBAJCHTHOM CBA3H. JUmonbHbBIN MOMEHT. D PeKTUBHBIC 3apsIbl aTOMOB U
MmouiekyJl. [lossipHblie u HenonsipHbIe MOJIEKYJIbl. lIoHHas cBs13b. CBOMCTBA HOHHOM CBA3H.

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

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

24. Mertannuyeckas CBA3b.

Ilpumepnt 3a0au K ayoumopHviM KOHMPOIbHBIM PAdOmMam

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

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

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

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

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

IIPU YBEIUYEHUH MTapUUAIBHOTO IaBJIEHUS KUCIopoaa B 3 pasza?

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



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

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

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

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

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

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

IlIpumep 15. CocTaBUTh ypaBHEHUE PEAKIUU 10 CXEME:

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

Ilpumep 16. Bpruncinute MOJIIPHYIO MacCy 3KBHBAJICHTa OKUCIIUTEIS B PEaKLIUU

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

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

Ilpumep 18. Beruucnure 3/C nis peakuuu

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

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

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

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

pH =4.

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

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

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

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



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

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

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

Hg + 2FeClz2FeCl; + HgCl»?

Bl O®2 Bd2 0PI

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

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

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

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

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

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

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

Ilpumepvt munosvlx uHOUGUOYATLHBIX OOMAUIHUX 3A0AHUT

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

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



7.3.2 TunoBble 3aAaHus s NPOBEACHUS IPOMEKYTOYHON aTTeCTALMHU

(3K3amMeHa)

Komnemenuuu:
OIIK-1 — CnocobeH pemaTh THMOBBIC 33a4d MPOGECCUOHATHHOU JEATEILHOCTH Ha

OCHOBE 3HaHUN OCHOBHBIX 3aKOHOB MaT€MaTUUYECKHUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM
UH(OPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA.

10.
1.

BO"pOCbl K IK3ameny.:

OCHOBHbIE TOHATHUS W 3aKOHBI XWMHMHM. Moib, MOJIIpHAsT Macca, XUMHUYECKHU
DKBUBAJICHT, MOJISIpHAs Macca JKBUBAJIEHTA. 3aKOHbBl XUMHUHU: COXPAHEHUs Macchl,
IIOCTOSIHCTBA COCTaBAa, YKBUBAJIEHTOB, 3aKOH ABOTraJpo.

CoBpeMmeHHass Teopusi CTpoeHMs artoma. KBaHTOBblE uncia. PU3NYECKHI CMBICI
KBAHTOBBIX YHCEJNI C TOYKH 3PEHUSI CTPOEHUS aTOMA, UX B3aUMOCBS3b.

[IpuHIUIIBI 3aMOMHEHUs] aTOMHBIX OpOUTaned SJIEKTPOHAMH: MPHUHIIMI HAaWMEHbIIEH
sHepruM, mnpaswio KiieukoBckoro, npuHuun Ilaynu, npaBuimo XyHpaa, «mpoBam»
DJIEKTPOHOB.

[Tepnonnueckuii 3akoH JI.M. MeHneneeBa — OCHOBHOM 3aKOH XWMHH, CBSI3b €0 CO
CTPOCHUEM aTOMOB. XapakTep U NPUYMHA U3MEHEHUS CBOWCTB 3JIEMEHTOB B IIEPUOAAX U
IJIABHBIX MOATPYNIax B IEPUOAUYECKON CUCTEME DIIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUYECKHX AIEMEHTOB U UX PACIIOJIIOKEHUE B MEPUOIUIECKOM
cucreme .. MenneneeBa. Pa3o0parh Ha npuMepax CTpOEHHUE MX BaJEHTHBIX YPOBHEHN
AIIEKTPOHHBIX 000JI0YEK.

[Tonsstue 00  SHEpruM  MOHM3ALMH, HHEPrUM  CPOJACTBA K  BJIEKTPOHY,
AIEKTPOOTPULIATENBHOCTH. Kakue cBOMCTBAa aTOMOB OHU XapaKTEPU3YIOT.

KoBanenTHas, noHHasI, BOJAOPO/IHAS, METAINTNYECKass XUMHUECKHE CBsI3U (pa3o0parh Ha
npuMepax).

CBoiicTBa  KOBAJEHTHOM  CBSA3U: DHEpPrus, JUIMHA, KpPaTHOCTb, MOJSPHOCTb,
HaIlPaBJIEHHOCTb, HACBIILIAEMOCTb.

KoBaneHtHass Xxumudeckasi CBsI3b, YCJIOBHUSI €€ 00pa3oBaHUs 110 METOAY BaJICHTHBIX
cBs3ell. MexaHu3MBl 00pa3oBaHUS KOBAJEHTHBIX CBS3€H: OOMEHHBIH, JOHOPHO-
aKkuenTopHslid. CUrMa - ¥ 11 - CBSA3H, MOSICHUTh Ha IPUMEpax.

THITBI MEXMOIEKYIAPHOTO B3aNMOIECHCTBUS.

Xumuueckass KhHeTUKa. CKOpPOCTh XHMUYECKOM pPEaKUuW, ECAUHULIbBI H3MEPEHUS,
@DakTOpBI, BIUSIOMNE HA CKOPOCTh XUMUYECKON PeaKkIMU. 3aKOH JEHCTBYIOIIMX MAaccC -
OCHOBHOM 3aKOH XMMUYECKOW KMHETUKU. KOHCTaHTa CKOPOCTH pEaKLIUH.



12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

Brnusaue temmeparypbl Ha CKOpoCTh xuMuyeckux peakiuid. I[Ipasuno Bant-T'odda,
TeMIIepaTypHbI KOA((UIIMEHT peakiuu. DHEpPrus aKTHBAIUU XUMUYECKUX PEaKIIUM.
YpaBHeHue AppeHuyca.
Xumudeckoe paBHoBecue. IIpusHakm  xmmmueckoro pasHoBecus. KoHcranTa
paBHOBecusi. CMmelleHrue paBHOBECHUSI MPU U3MEHEHUM KOHIEHTPAlUU, TEMIEPaTyphI,
napienus. [Ilpunuun Jle-llaTense, pazoOpath Ha MpUMeEpax.
Tepmonunamuueckass  cucteMa. (OCHOBHBIE  TEPMOJAMHAMHYECKUE  IMMapaMeETpHI:
BHYTPEHHSISI DHEPT U, DHTANIBIUS, SHTponus, F3Heprus ['ub0ca, sneprus ['enpmrosbliia.
[lepBbiii 3axkoH TepMoaMHAMHUKU. llpunokeHwe -HTOro 3akoHa K H300apHBIM U
M30XOPHBIM MPOLIECCAM.
Tepmoxumus. TemnoBsie 3¢dexTsl peaknuii. 3akoH I'ecca u  ero ciaeACTBUSL.
Tepmoxumudeckue ypaBHeHusi. Pacuer AH Oy, AS Oy AGO
Knaccudukanuys TucnepCcHbIX CUCTEM MO CTETNEHU JUCTIEPCHOCTH.
Uctunnsie pactBopsl. TepmoanHaMuka mpoieccoB pacTBopeHus. CriocoObl BhIpaXKEHHUSI
KOHIIEHTPAILIMU PACTBOPOB.
PactBopbl 351eKTposUTOB. Teopusi 3JIEKTPOJUTHYECKON Iuccounanuu. ['maparanus
nOHOB. CHIIbHBIE U CJTA0bIE DJIEKTPOJIUTHI.
PactBopsl cnabbix snmekrponutoB. CrynenyaTtas auccounanus. CTeneHb U KOHCTaHTa
JTUCCOIMANNK  CHA0BIX ANEKTPoauTOB. OT Kakux (PaKTOPOB OHHM 3aBUCAT? 3aKOH
paszb6apneHus OcTBaiba.
DIIEKTpOIUTHYECKas Aucconuaius Boabl. MloHHOE mpousBeieHue Bojibl. BogopoaHbIi
U THIPOKCUIIBHBIN nokazatens pH u pOH. Bydepnsie pacTBOpEI.
I'mppomus comeii. Tumnbl rugponusa. KoHCTaHTa, CTENEHb TUAPOJIN3A, B3aUMOCBS3b
Me)y HUMH. CTyleHYaThIi THIPOIIN3.
OKUCIIUTENBHO-BOCCTAHOBUTENBHBIE peakuu. [IOHATHE CTENEeHN OKUCICHUS aTOMa B
Monekyne. [Ipoiecchl okuciieHus: U BOCCTaHOBJEHUS. [IpuBeauTe mpuMepsl BEIIECTB
OKHCJIUTEJIEH U BOCCTAHOBUTEIIEH.
MexaHnu3mM BO3HMKHOBEHHMS JJEKTPOJHOTO MOTEHUHMAJIA HA TpPaHULE pas3iena:
NOBEPXHOCTh METajla- pacTBOp 3JIEKTpoauTa. Y paBHeHne HepHcra.
CrangapTHbBIM BOAOPOIHBIN 3JIEKTPOA. P Hanps>KeHU MEeTalioB.
lNanbBannueckuii anemeHT. JJIC ranpBaHumdeckoro snaeMeHTa. KOHIIEHTpauuOHHBIN
rajbBaHUYECKUN JJIEMEHT.
DNEeKTpOan3 pacTBOPOB U paciuiaBoB. [Ipolecchl, mpoTeKarolne Ha KaToAe U aHOJE.
[Tpumepsl. 3akonsl Dapajes.
Buasl koppo3un METaIOB.
DJEKTPOXMMHYECKass  KOPpO3WsA. YPAaBHEHUS  PEAKUNM, NPOTEKAIWHX MpPH
rajibBaHoKoppo3uu. Pazobpats Ha mpuMepax.

30. CnocoOsl 3alIMTHl METANIOB OT KOPPO3UHU.



Hpaxmuuecxue 3a0aHus ons npoeedenuﬂ IK3amena:

Ilpumep 1. B 600 mn pactBopa conepxurcs 30 r cynbdara amomunusa. OnpeaenuThb
MOJISIPHOCTh, HOPMAJIBHOCTh U TUTP PacTBOpA.

Ilpumep 2. XpoM HaxoauTcsi B KOHTakTe ¢ cepeOpom. Kakoil u3 mertamnoB Oyner
OKHCIAThCS MpHU Kopposuu B kucioii cpene (HC1)? Hanummmure ypaBHEHHS SJIEKTPOIHBIX
nporeccoB (B HMOHHOM BHJE) U COCTaBbTE CXEMy OOpa3yloLlerocs KOPPO3UOHHOTO
rajJbBaHHMYECKOTO JIEMEHTA.

IIpumep 3. Cuctema 2CO + Oz+> 2CO2 + Q HaxoauTCs B COCTOSHUM paBHOBecus. Bo
CKOJIEKO pa3 HW3MEHHUTCS CKOPOCTh PEAKIMH TIPU YBEIMUYCHUH KOHIICHTPAIIMH OKCHIIA
yraepoga(ll) B 4 paza?

Ilpumep 4. Kax Hy’)KHO U3MEHHTH JaBJICHUE, TEMIIEPATypPy, KOHIICHTPAIMIO UCXOTHBIX
BEIIECTB, YTOOBI CMECTUTh XMMHUYECKOE PABHOBECHE B CTOPOHY OOpa3oBaHUsS YTIICKHCIIOTO
raza: 2CO+ 02 < 2C0O2+Q ?

Ilpumep 5. Hanucatp ypaBHEHHE IIPOLIECCOB DJIEKTPOJIM3A BOJHBIX PACTBOPOB COJIEH:
xsopuga menu (11), cynbdara anroMUHUS C yrOJIbHBIMU 3JIEKTPOIAMHU.

Ilpumep 6. TanmbBaHMYECKUH DIIEMEHT COCTOMT M3 CEpeOpsSHOTrO AJIEKTPOJa,
norpyxk€unoro B 1 M pactBop HuTpaTa cepedpa U CTaHJAPTHOTO BOJOPOIHOTO AJIEKTPOJIA.
Boruucnute D/1C sneMeHTa, HanucaTh ypaBHEHHS 3JIEKTPOJHBIX MPOLIECCOB U CyMMapHOM
peakiuu, MPOUCXOAAIICH Mpu paboTe dIIEMEHTA.

Ilpumep 7. CoctaBbTe ypaBHEHHE THAPOIHM3a M PACCUUTANTE KOHCTAHTY THAPOIIN3A
(Kr) Bognoro pacreopa xjopuaa ammonns. Ky(NHsOH) = 2*107 .

Ilpumep 8. BO CKOJBKO pa3 yBEIMYUTCA CKOPOCTh XUMHUYECKON pEakiuu, €CIu
MOBBICUTh TEMIIEPATYPYy peakimoHHoi cmecu Ha 30°? TemnepaTypHblid KOA()PUIIUEHT paBeH
3.

IIpumep 9. Ilpu 35eKTposIN3E paciuiaBa XJIOpUIa HATPUS B TEUEHHUE 5 4acCOB HA KAaTOJIE
BbIIeNIWIOCH 3,6 T Metaia. OmnpeAenuTb CHIy TOKa U 00bEM XJIopa MPU HOPMAIbHBIX
YCIOBUSIX.

Ilpumep 10. lluHK HaxoIWUTCA B KOHTaKTe ¢ HuKeneM. Kakoil u3 anemMeHTOB OyneT
OKHUCIAThCS Tpu Kopposuu B kucion cpene (HCl)? Hanummre ypaBHEHHE SJIEKTPOIHBIX
npoueccoB (B HMOHHOM BHJE) M COCTaBbTE€ CXeMy 0Opa3yroIIerocsi KOpPpO3MOHHOIO
raJbBaHUYECKOTO IJIEMEHTA.



7.4 MeToanueckue MAaTepUAaJibl, ONpeAeJAIINe MPOUeIyPbl OIEeHNBAHUS
3HAHUH, YMEHUI, HABBIKOB, XapaAKTePHU3YIIHUX 3TaNbl GOPMHUPOBAHUSA KOMIIETCHIUM

KonTponb ocBoeHHS NUCHUIUIMHBI U OLEHKAa 3HAHUN OOyYaromMXCs Ha JK3aMeHe
MPOU3BOIUTCS B cOOTBeTcTBHUM C llojmojkeHmeM O TPOBEAECHUH TEKYLIETO KOHTPOJIS
yCIIEBAEMOCTH M TPOMEXKYTOYHOM aTTecTallMu OO0yd4arommxcs Mo 00pa3oBaTeIbHbIM
IporpamMmam BbICILIETO 0Opa30BaHUs.

TecToBbIE 3a]aHUA

Kpumepuu oyenku 3nanuil 00yuarouuxcsa npu npoeedeHuu mecmupo8anus:

Ol1eHKa «0mIuYH0» BBICTABIISICTCS MIPU YCIOBUU MPABUILHOTO OTBETA 00YUYaIOIIETOCS
He MeHee 4eM 85 % TeCTOBBIX 3alaHUM.

OlIeHKa «Xopouto» BBICTABIISICTCS MPHU YCIOBUH IPABUIBHOIO OTBETA 00YYArOIIETOCS
He MeHee yeM 70 % TeCcTOBBIX 3aJIaHuH.

OueHka «yooenemeopumesibHO» BBICTABIISIETCS IPU YCIOBUU MNPAaBUJIBHOTO OTBETA
obyuatorierocs He MeHee 51 % TeCTOBBIX 3aJaHUM.

OueHKa «Hey0061emeopumebHO» BLICTABISICTCS NIPU YCIOBUU MPABUILHOTO OTBETA
oOyuatoterocs MeHee uem Ha 50 % TECTOBBIX 3aJaHUN.

DK3aMeH

Kpumepuu ouyenuseanusn 3kzamena:

OueHka «omauyHo» BBHICTABISIETCS 00Yy4alolIeMycs, IOKa3aBIIEeMY BCECTOPOHHHE,
CUCTEMATU3UPOBAHHBIE, ITyOOKHWE 3HAHMSI BOIPOCOB 3K3aMEHAIIMOHHOTO OWJIeTa U yMEHHE
YBEPEHHO MPUMEHSATh MX HA MPAKTHUKE MPU PEIICHUMH KOHKPETHBIX 3a/Jady, CBOOOJIHOE U
IPaBUILHOE 0OOCHOBAHUE MPUHATHIX PEIICHUIA.

OrneHka «xopouto» BBICTABISETCS 00YyUalONMIEMyCs, €CJIM OH TBEPJO 3HACT MaTepHall,
rPaMOTHO M MO CYIIECTBY H3JaraeT €ro, yMEeT NIPUMEHSATHh IOJYYCHHBbIE 3HAHUS Ha
MIPAKTUKE, HO JOMYCKAET B OTBETE WA B PEUICHHUM 33/1a4 HEKOTOPBIE HETOUYHOCTH, KOTOPBIE
MOYET YCTPAHUTH C MOMOIIBIO JOMOJHUTEIBHBIX BOIIPOCOB MPEMOJABATEIS.

OueHka «yooenemeopumenvro) BBICTABISETCS O0ydalIIEeMycs, I[OKa3aBIIEMY
dbparMeHTapHBIN, Pa3pO3HEHHBIM  XapaKTep 3HAHWW, HEIOCTATOYHO  MPaBUJILHBIC
bopMyIUpOBKH 0a30BbIX TMOHSATHUN, HAPYUIEHUS JIOTUYECKOW TMOCJIEeI0BaTEIbHOCTH B
W3JIOKEHUU MPOTPAMMHOI0 Marepuana, HO MPU 3TOM OH BJIAJEET OCHOBHBIMHU IMOHSTUSIMHU
BBIHOCMMBIX Ha 9K3aMEH, HEOOXOAUMBIMU JIJIs1 AabHEHIIEro 00y4YeHUs] U MOXKET PUMEHSATh
MOJIyYeHHbBIE 3HAHMSI 10 00pa3ily B CTAHJAPTHON CUTYaIlUH.

OueHka «Heyooe1emeopumenbHo» BbICTABISIETCA 00yYarONIeMycsl, KOTOPbIN HE 3HAET
OoJbIIe YacTM OCHOBHOTO COJEpPXKAHUS BBIHOCHUMBIX Ha 3K3aMEH BOIPOCOB TEM
JTUCITUTUINHBI, IOMYCKaeT rpyObie OMMOKY B (POPMYIUPOBKAX OCHOBHBIX TOHITHI M HE YMEET
VICIIOJIB30BATh ITOJYyYE€HHBIE 3HAHUS ITPU PELICHUHN TUIIOBBIX NPAKTUYECKUX 3a]1a4.



8 IlepeyeHb OCHOBHOM M JONOJIHUTEIbHON Y4eOHOM JIUTEPATYPbI, HEOOXOAUMOM IS
OCBOCHMS AUCHHIIUHbBI
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uHkeHepHbIX HanpasieHuii (ObC Jlans) : paseibl pecypc
yaeOHoe mocobue / T. U. bokosa, 1. B.
Bacunbiosa, H. A. Kycakuna. -
Hosocubupck : HI'AY, 2011. - 106 c. -
URL: https://e.lanbook.com/book/4554.
(mata obpamenus: 01.06.202)
8.2 JlonosiHuTeIbHAS YUeOHaA JTUTEpPaTypa ‘

Ne Hcnons3yercs Kon-Bo

0 /;[ HaumeHoBaHue OpH M3y4YCHHU | CEMECTp IK3EMIUIIPOB B
pas3aenon ouodImnoTeke

1 | I'muaxka HJIL, 3amaun u ympaxsHeHHs 10 Bce 1 28
obmeit xumuun [Tekcr]: yueOHoe mocobue /

H.JI. I'munka, JI., Xumus, 1984, 264c pasiciibl

2 | AxmeroB A.C., OOmass u HeopraHudeckas Bce 1 R4
xumus [Tekct]: yuebnmk mns By30B / H.C.

AxmetoB, M., Bercin.aik., 2001, 743¢ pas/cibl

Joctym oOyuaromuxcs K 31eKTpoHHBIM pecypcam (DP) oubmumorexku @I'BOY BO fApocnasckuit [AY
OCYIIECTBIISIETCS TIOCPEACTBOM DJIEKTPOHHON MH(POPMAIIMOHHOW 00pa30BaTENBHOMN Cpe/ibl YHUBEPCUTETA U
caiiTa 1o JJOTMHY W mapoJro https://yaragrovuz.ru/index.php/biblioteka



https://e.lanbook.com/book/4554
https://yaragrovuz.ru/index.php/biblioteka

9 IlepevyeHnb pecypcoB HHPOPMANUMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH UHTepHeT

9.1 IlepeveHb 31EKTPOHHO-0UOJIHOTEYHBIX CHCTEM

Ne

u/n HaumenoBanue TemaTuka Pe:xkum nocryna
DIEeKTPOHHO-OMOINOTEYHAS CHCTEMA

1. P YHuBepcasibHast https://e.lanbook.com/
n3garenbeTBa «JIaHby

JIEKTPOHHO-OMOIMOTEYHAS] CUCTEMA .

2. 9 P YHuBepcanpHas http://ibooks.ru/
«iBooks.ru»
Hayunas snektpoHHast OubnuoTexa s

3. cLIBRARY RU YHuBepcanpHas http://elibrary.ru/

9.2 IlepeyeHb peKOMeHAyeMbIX HHTEPHET-CAWTOB M0 TUCHHUILJIMHE
1. MunuctepcTBo 00pa3oBanus U Hayku Poccutickoit denepanuu [DaeKTpOHHBINA pecypc]. —
Pexxum nocryma: https://minobrnauki.gov.ru/, cBo6oHbIN. — 3ari. ¢ 3kpanHa. — S3. pyc.
2. ®enepanbubiii moptan «Poccuiickoe oOpazoBanue» [DIeKTpoHHBIA pecypc|. — Pexum
noctyna: http://www.edu.ru, cBoO0IHBIN. — 3ari. ¢ 3kpaHa. — 3. pyc.
3. Undopmanmonnas cucrema «EanHoe okHO nocTtyma kK oOpa3oBaTeNbHBIM PECypcamd»
[OnexTponHslii pecypc]. — Pexxum moctyma: http://window.edu.ru, cBo6ogHBIA. — 3ari. ¢
JKpaHa. — 3. pyc.
4. @enepanbHblii LEHTp HHGOPMAILIMOHHO-00pPAa30BATENbHBIX PECYPCOB [DJIEKTPOHHBIN
pecypc]. — Pexxum nocrtyna: http://fcior.edu.ru, cBoGoaHbIN. — 3ari. ¢ skpana. — f3. pyc.
5. MuHuCTEPCTBO celbCcKOoro xo3siictBa PD [DnekTponHblid pecypc]. — Pexum nocrymna:
http://mcx.ru/, cBo60IHBIN. — 3ari. ¢ 3KpaHa. — S3. pyc.
6. Hayunas snektponnas Oubnmorexka eLIBRARY.RU [Dnexrponnslii pecypc]. — Pexum
noctyma: http://elibrary.ru/, ceo6oubIi. — 3ari. ¢ skpanHa. — S3. pyc.
7. CenbCKOXO3SUCTBEHHAS] AJIEKTPOHHAs] OMOIMOTEKAa 3HAHWKM [DIEKTPOHHBIA pecypc]. —
Pexxum nocryma: http://www.cnshb.ru/akdil/, cBo6oanbIi. — 3ari. ¢ 3kpaHa. — 3. pyc.
8. llenTpaspbHasi HaydHas CeIbCKOXO3SMCTBeHHass OuOamoTeka Poccenpxo3akaaemMun
[OnexTpoHHbIl pecypc]. — Pexxum mocrtyma: http:// www.cnshb.ru/, cBoOoaubIil. — 3ari. ¢
3KpaHa. — 3. pyc.
9. MHWudopmannonHo-cipaBouHbiii  moptan. IIpoekt Poccuiickoii rocymapcTBEHHOM
OMONMOTEKN I MOJIOACKH [DNIEeKTpOHHBIN pecypc]. — Pexxum pocryma: www.library.ru,
CcBOOOHBIN. — 3ari. ¢ skpaHa. — A3. Pyc



https://e.lanbook.com/
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http://elibrary.ru/
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http://mcx.ru/
http://elibrary.ru/
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10 MeToanyeckue yKazaHusi 1Jsi 00y4aOIIUXCA 10 OCBOCHHUIO U CIIMIIIMHBI

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

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

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

Jlexus

JlaGoparopnas pabota

[ToaroroBka K 3k3amMeny

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

HNudpopmanmoHubie TEXHOJIOTHH, UCIIOJIb3yEMbIE npu OCYLIECTBJICHUHU
o0pa30BaTeNpHOr0 Ipoliecca MO TUCHUIUIMHE IO3BOJISIOT: 00ECIEeYUTh B3aUMOJICHCTBUE
MEXIy Yy4YacTHHKaMu 0Opa3oBaTENbHOIO Mpoliecca, B TOM YHCIE CHHXPOHHOE W (WJIN)
ACUHXPOHHOE B3aUMOJIEUCTBUE MOCPEICTBOM CeTH HMHTEpHET, B T.4. C HCHOJb30BAHHEM
ANIEKTPOHHON HMH()OPMaLMOHHO-00pa30BaTENIbHON CpEebl YHUBEPCUTETA; (PUKCUPOBATH XOJ
o0pa30BaTeNpHOr0 Mpolecca, pe3yabTaTOB MPOMEKYTOUYHOW aTTeCTaluu MO AWCLMILIMHE U
pE3yJIbTaTOB OCBOEHUS 00pa30BaTEIbHON IMPOrpPaMMBbl; OPraHU30BaTh IMPOLECC 00pa30BaHUs
NyTeM BU3yalM3alUy M3yyaeMoil MH(GOpPMALIMK MMOCPEACTBOM HMCIOJIb30BAHMS MPE3EHTAIIHH,
y4eOHbIX (UIBMOB; KOHTPOJUPOBATh PE3YJbTAThl OOYUYEHUSI Ha OCHOBE KOMIIBIOTEPHOIO
TECTUPOBAHUSI.

11.1 IlepeyeHb JUIEH3MOHHOTO U CBOOOJTHO PACHPOCTPAHIEMOI0 NMPOrPaMMHOIO
o0ecnevyeHns yueOHOro nmpomecca

Ne HaumenoBanue TemaTuka

1. |Microsoft Windows OneparmoHHas cucTeMa

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




11.2 Ilepeyenb npodeccHOHATBHBIX 023 JAHHBIX U HMH(OPMAMOHHBIX
CIPABOYHBIX CHCTEM

Ne .
HanmenoBanue TemaTuka DJIeKTPOHHBII apec
n/n
http://www.consultant.ru
CripaBouHO-IIpaBOBasi cUcTEMa
l. YHuBepcanbHas JlocTyll ¢ KOMIIBIOTEPOB 3JIEKTPOHHOIO
«Koncynprantllimtocy»
quTaNIbHOTO 3a1a Oubanorexku SApl'AY.
WNudopmanmoHHO-IpaBoOBO https://www.garant.ru/

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

JlokanbHas CeTh OI'bOY BO
baza mamnmpix  Polpred.com «Spocnasckuit 'AY» / unAMBUIYaNbHBII

3. YHuBepcanbHas N N

0630p CMU HEOTpaHMYEHHBIH J0OCTYyn U3 000
TOYKHU, B KOTOPOW UMEETCS TOCTYII K CETH
WNHTepHET 10 JIOTUHY U NapoJIio.
https://rusneb.ru/
K nmnpousBenenusm, mnepemeAmiM B
OOIIIECTBEHHOE  JOCTOSHHE  JIOCTYII
HaunonanbHass  3ieKkTpoHHAs CBOOOIHBIH.
4. YHuBepcanbHas
oubmmoreka (HOb) K IIPOU3BENICHUSM, OXpaHsSIEMbIM
ABTOPCKUM MIpaBoOM JOCTYTI c
KOMITBIOTEPOB 3JIEKTPOHHOTO YUTAIBHOTO
3ana oubanotexku SplAY.
Cnenuanu3upoBaHH | https://www.fao.org/agris/ru
5. | baza mauabeix AGRIS H p D sas
as JlocTym cCBOOOTHBIIH
HHdopMannoHHO-CIIpaBOYHAs
cucreMa .
. Crneunanu3upoBaHH | http:/www.cnshb.ru/AKDiL/
6. | «CenbCKOXO3sIICTBEHHAS "
as Hoctyt cBOOOHEIH.
AJIIEKTPOHHAS OoubmoTeKa
3HaHui» (CObu3)
[TonHoTekcTOBast 6a3za JaHHBIX o .
! $ https://onlinelibrary.wiley.com
Wiley  Journals  Database .
7. YHuBepcanbHas Hoctyn B pamkax lLleHTpanu3oBaHHOU
KOJUIeKIus KypHaioB (John (HALITOHATHHOF) TOATHCK
Wiley & Sons, Inc.)
. https://link.springer.com
3 baza mannbix Spriner Nature | Cnienpanu3upoBaHH Jocryn B pamkax  LleHTpammsoBanHoii
" | eBook Collections ast Y P P

(HaIMOHATBHOM) MOATUCKHU

11.3 Joctyn k cetu UHTEpHET

Kaxnplii  oOyuaromuiics

B TCUYCHUC

BCCTO

nepuoAa oOydeHUs

K JIEKTPOHHOU HHpOopMaIimoHHO-o0pa3oBaTenbHoi cpene ®TBOY BO fpocnasckuit ['AY.

oOecrieyeH
UHIUBUYaJIbHBIM HEOTPAHUYCHHBIM JOCTYIOM (yIaJeHHBIM JIOCTYIIOM) K ceTH VHTEepHET H


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://onlinelibrary.wiley.com/
https://link.springer.com/

12 MaTtepuajbHO-TeXHH4YECKOe o0ecriedeHne 00y4eHus M0 TN CHUIINHE
MartepualibHO-TEXHHYECKast 0a3za, HeoOxoaumast TUISL OCYULIECTBJIECHUS

O6pa3OBaT€JIBHOFO nponecca Mmoo AUCHUINIMHE BKIIIOYACT B CBOM COCTaB CIICLIMAJIbHBIC
ITOMCIICHUA:

— y4eOHbIe Ay JUTOPUH JUIsl MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA;

— yueOHbIE ayJUTOPHUH ISl IPOBEACHUS 3aHATUNA CEMUHAPCKOTO TUMNA (MPAKTUIECKUX
3aHATHI (CEMHHApPOB), JIa0OPATOPHBIX padOT);

— y4eOHbIe Ay JUTOPUH JUIsl TPYNIOBBIX U MHIUBUAYaJIbHBIX KOHCYJIbTALIMIA;

— y4eOHbIe Ay JUTOPUH JUIsl TEKYILIETO KOHTPOJISI U POMEXKYTOUHOM aTTECTAL[UU;

— TIOMEIIEHUS 111 CAMOCTOSITENIbHOM paboThI;

— IIOMEIEHUS 711 XpaHEHMsI U TPO(PUIAKTUIECKOTO 00CITyKUBaHNS 000PYJOBAHHUS.

[Ipu  mpoBemeHuW  MAOOPATOPHBIX  3aHIATHA  WCIOJB3YyETCS  JTaOOpaTopHOe
o0opyoBaHueE.

CrneuuanbHble TMOMENICHUS YKOMIUIEKTOBAHBI CIEIHAIM3UPOBAHHON MeOeNbl0 U
TEXHUYECKUMHU CpEACTBAMU OOYUYEHHUs, CIYKallMMU [UJIs MpEeACTaBICHHUs HWHOOpMaIUu
OOJIBIION ayAUTOPHUH.

[Tomenienus st caMOCTOATENBbHON pabOThl 00YyYArOIINXCSI OCHAIIEHBI KOMITbIOTEPHOU
TEXHUKON C BO3MOXXHOCTBIO MOJIKIIIOUEHUS K ceTH «MHTepHeT» u obecnieueHreM JI0CTymna B
ANIEKTPOHHYIO0 HHPOPMAIITMOHHO-00PA30BaATENbHYIO CPEly YHUBEPCUTETA.

Yucno mocaioyHbIX MECT B JICKIIMOHHOM ayIuTOpun O0JbIlIe MO0 paBHO CIIUCOYHOMY
COCTaBy TMOTOKA, a B ayIUTOPHUH JIJISl MPAKTUYECKUX 3aHATUHN (CEMHHAPOB), TA0OPATOPHBIX —
CIIMCOYHOMY COCTaBY I'PYIIbI 00YYarOIIUXCSl.

Uucino mocagouyHbIX MECT B ayJIUTOPUU JJIS MPAKTUUYECKHX 3aHITUN (CEMUHAPOB)
00JbI1Ie TMOO PABHO CIMCOYHOMY COCTaBY TPYIIIBI 00YYarOIIUXCSI.

Yucio mocaioyHbIX MECT B ayAUTOPUU sl 1a00paTOPHBIX paboT OoJIbIIe JIMOO PaBHO
MOJIOBUHE CMHCOYHOTO COCTaBa rpymmbl oOyuatomuxcs. (s mpoBeneHus 1abopaToOpHBIX
paboT rpyrmmna o0yJaroumxcs 1eIUTCs Ha ABE TOATPYIIIIbI).



13 Opranusanus o0pa3oBaTeJbHOI0 MPOLECCA JHUI[ ¢ OTPAHNYEHHBIMHU BO3MOKHOCTAMU
310POBbS

OOyuenne 00yJaronuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBS TIPU
HEO0OXOIMMOCTH OCYIIECTBISETCS HA OCHOBE aJIallTUPOBAHHON paboueil mMporpamMmsI ¢
UCII0JIb30BAaHUEM CIIEITUATBHBIX METOIOB O0YUYCHUS U JUIAKTHICCKUX MAaTCPUAJIOB,
COCTaBJICHHBIX C YUETOM OCOOCHHOCTEH TICUXO(PU3NIECKOTO Pa3BUTHS, HHIUBHUIYaTbHBIX
BO3MOKHOCTEM M COCTOSIHUS 3[I0POBbS TAKUX 00ydaromuxcs (00yJaronierocs).

B nemnsx ocBoeHus yaeOHOU MPOrpaMMBbl TUCITUTUIMHBI HHBAJTUAAMHE U JTHIIAMH C
OTpaHMYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbsI Y HUBEPCUTETA 00CCIICUNBALT:

— JIJIs1 ’HBJIMJIOB U JIWI] C OTPAaHMYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBbSI 110 3PCHHIO:
pa3MeIIeHne B JOCTYIHBIX JIJIsi O0YYArOIINXCSI, SBJISIONINXCS CICBIMU WA
C1abOBUSANIIUMH, MECTAX U B aJIalITUPOBAHHON (popme cripaBouHOM MHGOPMAIIHH O
pacnucaHuy y4eOHBIX 3aHITHI; TPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO
oOyyJaroriemMycsi HEOOX0IMMYIO TTOMOIIIb; BBIITYCK aJbTEPHATUBHBIX (HOPMATOB
METOIMYECKUX MaTePUAIOB (KPYIMHBIN MPUGT WK ayauodaiibl);

— JJTS MHBAJIAIOB U JIUIT C OTPAHUYCHHBIMHU BO3MOYKHOCTSIMH 3I0POBBS IO CITYXY:
HAJIC)KANTUMHU 3BYKOBBIMH CPEJICTBAMHU BOCIIPOU3BEICHUS HH(DOpMAITUH;

— JJI1 UHBAJIUJIOB U JIUII C OTPAHUYCHHBIMH BO3MOYKHOCTSIMH 3I0POBBSI, UMEIOIINX
HapYIICHUS OTIOPHO-/IBUTATEILHOTO ammnapara;: BO3MOKHOCTb OCCIPEIIITCTBEHHOTO
J0CTyTa 00yJaronuXxcsi B y4eOHbIC TIOMEIICHUS, TYyaJeTHbIC KOMHATHI U IPYTHE
noMenieHus kadeaphl, a TaKKe MpeObIBaHNE B YKa3aHHBIX TTOMEIICHHSIX.

Obyyarommecs 13 yuciia HHBATHIO0B U U1l ¢ OB3 obecriedeHbl Ie9aTHBIMA U (VTN )
AJIEKTPOHHBIMU 00pa30BaTEILHBIMH peCypcamMu B (popmax, afanTHPOBAHHBIX K
OTPaHUYCHUSAM UX 370pOBhs. OOpa3oBaHuE 00YyHAOIINXCA C OTPAHUYCHHBIMU
BO3MOHOCTSIMH 37JOPOBbSI MOXKET OBITH OPraHU30BaHO KaK COBMECTHO C APYTUMHU
00yJaronMMucs, Tak U B OTACIBHBIX TPYIINAX WIA B OTACIbHBIX OPraHU3aIMAX.
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HanpasaenHocts (npoduib)

Onexmpoobopyoosanue u snexmpomexronozuu é AIIK

Kpanndpukauus baxanaep
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JlaGopaTopHbIe 3aHATHS —
CamocrosrenpHas padoTa —
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29,15 u.

MecTO JTUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl:

JncuuruinHa

«XUMU

mporpamMmbl OakaiaBpuara.

OTHOCUTCS K O0Of3aTeNbHOW YacTu 00pa3oBaTelbHON

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

— o0menpogeccuoHAIbLHbIC KOMIIETEHIIMHU U MHIANKATOPBI UX T0CTHKEHUS

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

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

XUMHUYICCKasA

KUHETHKA,

TCPMOANHAMUYICCKHUC

MapaMeTpbl XUMHYECKHX  pPEaKIUu,

QJICKTPOXUMMUS, KOPPO3UA METAJJIOB, 3alllMTa MCTAJIJIOB OT KOPPO3HH.



