[loKyMeHT noanMcaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbl o .

®UO: Maxaesa HaTabs MHHCTepCTBo HayKH U BeIcIIero oopasoBanus Poccuiickoit @enepanyn
Llonxsocts: Mpopexrop @@ OPAN BEOSG POCY AP TTEOREOE 00 DKETHOE 00pa30BaTebHOE yUpPEXKICHIE

nonutuke OTBOY BO "fpocnasckuit FAY"
Ilara nognmcanms: 17.12.2025 12:19:30 BBICIIEro 00pa3pBaHus

VincanbHbiit nporpammisii ko SIPOCIIABCK Ui TOCY AApCTBEHHBIH arpapHbId YHUBEPCUTETY

fa349ae3f25245643d89cfb67187284ea10f48¢8 5
(PIBOY BO«peenanckuii [AV»)

PABOYAS ITPOI'PAMMA JUCHUITIJINHBI (MOY JISI)

b1.0.12 «<XUMMUSI»
Kon m nanpas/ienne noaroroBku 35.03.06 ArpounkeHepwusl
Hanpagsiennocts (npoduJin) Opranuzauus ¥ 00C/Ty)KUBAHKE TPAHCIIOPTA U JIOTUCTUKA B
AIK
KBanndukauus bakanasp
®opma obyuenus 3aouHas
I'ox mavasa nogroroBkH 2024
dakyabTer HmxeHepHblii
Beimyckaromas kadeapa TexHuueckwuii cepBuc
Kadenpa-paszpadorunk OKkonorus
O0beM AHCHHILINHDI, 4. / 3.€. 108/3
®opma KOHTPOJISI (MPOMEKYTOUHAS Ok3ameH

aTTecTanusl)

Spocnasnb 2024 r.
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1. ®enepalibHbIl rocy1apCcTBEHHbIM 00pa3oBaTe/ibHbIH CTaHAapT Bbiclero oOpa3oBaHus — OakasaBpuar rno
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r. Ne 813, ¢ u3MEHeHUsIMH, BHECEHHbIMHU MpuKazaMu MuHoOpHayku ot 26 HosiOpst 2020 . Ne 1456, ot 8 despaits 2021
r. Ne 83, ot 19 utons 2022 r. Ne 662, ot 27 pespains 2023 r. Ne 208.

2. Ilpuka3 MuHucTepcTBa HaykH U Bbiciuero oopazosanus Poccuiickoit @enepaunu ot 08.02.2021 Ne 83 «O BHeceHUH
u3MeHeHuit B hesiepasbHble rocy1apcTBEHHbIE 00pa3oBaTe/IbHble CTAaHAAPThI BbICLIEro oOpa3oBanus — OakanaBpuar 1o
HaIpaBIeHUSM MOArOTOBKH»
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COJIEP)KAHUE PABOYEN MIPOT'PAMMBI JTUCHUILJIAHBI

No HaumenoBanue paznena (moapasnaena) Crp.
1 [{enp 1 3ana4 OCBOEHUS JUCLUTUINHBI 5
2 [TepeueHp mIaHUPYEMBIX pPe3yIbTATOB OOYUEHHUS 10 TUCLUILINHE,
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeNbHOM
IIPOrpamMMBl 5
2.1  OOwmenpodeccruoHanbHble KOMIETEHIIMA U MHAUKATOPHI UX JOCTUKCHHUS 6
3 MecTo AUCHMIUTUHBL B CTPYKTYpe 00pa30BaTeIbHOM MpOrpaMmbl 7
4 CTpyKTypa JUCLUIUIMHBI U PAcTIpEe/IEHUE €€ TPYJIOEMKOCTH (Ha OTHOTO
00yuaromierocs) 7
5 ConeprkaHue JUCLUTUIAHBI 8
5.1  CopepxaHue JUCHUIUINHBL, CTPYKTYPUPOBAHHOE TI0 TeMaM (paszesam) C
yKa3aHUEM OTBEJACHHOI'O Ha HUX KOJIMYECTBA aKaJEeMUYECKUX YaCOB U BUJIOB
y4eOHBIX 3aHSATUN 8
5.2 Pa3nens! AMCUMILIMHBI IO BUJIAM ay JUTOPHON (KOHTAKTHOM) paboThl U (hOpMBbI
KOHTPOJIA 8
5.3  JlaGopartopHbie pabOThI 9
6 [Tepeuenp yueOHO-METOAMUECKOTO 00ECIEUeHUS I CAMOCTOSATENbHON
paboThl 00yYArOIIKXCS 110 AUCLUIIIIMHE 9
6.1  Bunel camocTosarensHol paboTsl oOyuatomuxcs (CP) 9
6.2  Metonuueckue ykazaHus (JI1 CaMOCTOSITEIbHON PabOTHhI) 9
7 @DOHJ1 OLIEHOYHBIX CPEACTB JJIs1 MPOBEACHUS TEKYIIEU U MPOMEKYTOUHON
aTTecTalluy 00y4aroUmXxcs M0 TUCHUIUINHE 10
7.1  TlepedeHb KOMIETEHIINI C YKa3aHUEM ATANoB X (POpMUPOBAHUS B TIPOIIECCE
ocsoenus OITOIT BO 10
7.2 OnucaHue nokasatesield 1 KpUTEPUEB OLICHUBAHUS KOMIIETCHIIUM Ha
pa3IMuHBIX 3Tanax ux (OPMUPOBAHHUS, OMIMCAHUE IKAJI OLICHUBAHUS 11
7.3 TunoBble KOHTPOJIbHBIE 33aHUS UM UHBIE MAaTE€pHAJIbl, HEOOXOIUMBIE JIsI
OLICHKH 3HaHWM, yMEHMI, HABBIKOB, XapaKTEPU3YIOLIUX ATarbl (POPMUPOBAHUS
KOMIIETEHIIMH B ITPOLIECCE OCBOEHUS 00pa30BaTEIbHOM TPOTrPaAMMBbI 12
7.3.1 Tunossle 3a7aHus 751 MPOBEACHUS TEKYIIETO KOHTPOJIS U pyOeKHOTro
TECTUPOBAHUSA 12
7.3.2 Tunossle 3aJaHus 1J1s IPOBEACHUSI IPOMEKYTOUHOM aTTeCTAllMU (9K3aMeEHa) 15
7.4  Mertoanyeckne MaTepuasl, ONPEAESISIIOIUE IPOLEAYPbl OLICHUBAHUS 3HAHUM,
YMEHMM, HABBIKOB, XapaKTEPU3YIOLIUX dTabl (HOPMUPOBAHHS KOMIIETEHIUI 18
8 [lepeueHs OCHOBHOM U AOMOJHUTENBHON Y4eOHOI TUTEpaTyphl, HEOOXOTUMOIA

JIJISI OCBOEHUS JUCIIUTLIINHBI

19
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8.1  OcHoBHas yuyeOHas JuTeparypa 19
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11 [lepeuens MHPOPMAITMOHHBIX TEXHOJIOTHM, HCIOIB3YEMBIX TIPU

OCYIIECTBIIEHUU 00pa30BaTEIBHOTO MPOLIEcca MO JUCIHUILIUHE, BKIIOYAs

nepeyeHb NpOrpaMMHOro 0decreyeH sl U NH(OPMALIMOHHBIX CIIPABOYHBIX

CUCTEM 21
11.1 IlepedeHpb AMIEH3MNOHHOTO M CBOOOTHO PACHPOCTPAHAEMOTO MPOTPAMMHOTO

obecrmeuenus yaeOHOTO mporiecca 21
11.2  Ilepeuenp npodeccnoHaNbHBIX 0a3 TaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHbIX

CUCTEM 22
11.3  loctyn x cetu UaTepHET 23
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13 Opranuzanust 00pa3oBaTeIbHOTO MpoIecca sl JUI] C OTPaHUYCHHBIMU

BO3MOYKHOCTSIMU 3JI0POBbsI 25

[Tpunoxenus

[Tpunoxenue 1. AHHOTaIMA paboyelt TPOrPaMMbI TUCITUTITNHBI



1 Ileab n 3aga4M 0CBOEHHUA JUCHUILIMHBI

Heabo u3ydeHUs AUCHUIUIMHBI «XUMHUS» ABISEeTCS (OPMHUPOBAHHWE OCHOBHBIX
MOHATHUM, 3HAHUN U YMEHHUH 110 XUMUH, (HOPMUPOBAHUE 3HAHUM 00 0OIINX 3aKOHOMEPHOCTSIX
XAMUYECKUX PEAKIIHM.

3agaum:

— W3Yy4YeHHE OCHOB COBPEMEHHOTO YUCHHUS CTPOCHHS aTOMa U TEOPUH XUMUUYECKOMN CBS3H;

— W3Y4YEHHUE OCHOB YUCHHS O CKOPOCTH XMMHUUYECKHUX PEaKIIUH, XUMHUICCKOM PaBHOBECHH;

— W3y4YeHHE OCHOB yUeHUS 00 DJHEPreTUKE XUMUIECCKIX PEaKIIHil;

— W3Yy4YeHHUE OCHOB COBPEMEHHOU TEOPUHU PACTBOPOB;

— UW3Yy4YEHUE TEOPUHU OKUCIUTEIHHO— BOCCTAHOBUTEIIBHBIX PEAKITHI 1 3aKOHOB
AIEKTPOXUMUM;

— W3Y4YCHHUE TEOPETHUYCCKHX OCHOB IMPOIICCCOB KOPPO3HH METAUIOB M METOJIOB 3aIUTHI
METaJUIOB OT KOPPO3HUH;

— TIOKa3aTh POJIb XUMHH B Pa3BUTUH COBPEMEHHOTO €CTECTBO3HAHMUS, €€ 3HAUYCHHE IS
poheCCHOHAIBHON JICITEIIbHOCTH;

— o0ecrmeunTh  BBITIOJIHEHHE  OOYYalOIMUMHKCS  JIaDOpAaTOPHOTO  MPAKTHKyMa,
WJUTFOCTPUPYIOMIETO CYIITHOCTh U METO/IbI XUMHWH,

— TIPUBUTH OOYYAIOIIMMCS HAaBBIKM T'PAaMOTHOTO M PAIMOHAIBLHOTO O(GOpMIICHUS
BBITIOJTHCHHBIX 3KCIIEPUMEHTAIBHBIX PabOT B J1a00OpaTOPHOM IPAKTUKyMe, 00pabOTKH
PE3yIbTaTOB IKCIIEPUMEHTA.

2 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI 10 TUCUHUIITIMHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMH Pe3yJIbTATAMU OCBOCHHUS 00pa30BaTeIbHOM MPOTrPAMMBI

W3yyenne MaHHOW JHMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHE y OOYYaIOIIUXCS
cienyromiei odmenpodeccuonanbHoi komrereHuu (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(I)GCCI/IOHE[HLHLIX
JUCIAIIIINH, H€O6XO,Z[I/IMBIX JUIA pEeIICHUA TUITIOBBIX 3a/1a4 B obyactu ArpOMHKCHEPUHN

OCHOBHBIE 3aKOHBI XUMHH

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

CoBpeMeHHOH TEPMHUHOJIOTHEH B
00nacTH XUMUH




3 MecTo AUCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl
HucuuninuHa «XuUMUS» OTHOCHTCA K 00s3aTelnbHOM 4YacTh 00pa30oBaTENIbHOM

MporpamMmsbl OakajiaBpuara.

4 CTpyKTypa ITHCUMILIMHBI U pacnpeaejeHue ee TPYA0eMKOCTH
(Ha 0IHOT0 00YUYAKOILETr0CH)

Bua yueoHoi pa6oThl Beero 3a L kype
4acoB 4acoB
3. KonrakTHas pa6oTa npu nNpoBeJIeHNH YUeOHbIX 3aHATHIA, BCETr0 8,60 8,60
(Jlex + Jla6 + IIp + KCP)

B TOM YHCIIE!
Jlekunonusle 3austus (Jlek) 4,00 4,00
JlaboparopHsle 3ausitus (J1ab) 4,00 4,00
[Mpaktrueckue 3anstus (11p) - —
[TpoBenenue KOHCYJbTAMI 110 yuebHol ucumminae (KCP) 0,60 0,60
2. CamocTosiTesqbHast padoTa, Beero (CP + xoumpois) 96,10 96,10

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 5,70 5,70
CamocTositenbHasi padoTa IpH MMOJIrOTOBKE K 3a4eTy

[Tpoune BUIBI CaMOCTOSATENBHOM PaOOTHI (IIOArOTOBKA K JICKLIUSM,

71a00paTOPHBIM, TPAKTHYECKUM 3aHSTHSIM ) 90,40 90,40
3. KonTakTHas pa0oTa npyu NpoBelecHNN MPOMEKYTOYHOIH aTTecTanuu,

BCEro 33 33
I'pynmoBble KOHCYIbTALMHU TIEPE]] SK3aMEHOM H C/laua 3K3aMeHa 110

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 Conepxanue TUCUMILIHHBI

5.1 Copep:xxaHue IMCUMIUIMHBI, CTPYKTYPHMPOBAaHHOE IO TemMaM (pa3aeiam) ¢
YKa3aHHMeM OTBEJCHHOI0 HAa HUX KOJMYECTBA aAKAJeMHUYECKHX YacOB U BHIOB y4eOHBIX
3aHATHI

© Buanbl yue6Hol padoThl H HX TPYAOEMKOCTh, YaChI
= =
HauMeHoBaHue " coAep:xaHue pasaesa g E KonrakTHas pﬂﬁOTﬂ nmpu . CamMmocToAaTe b-
« JHUCIUITHHBI (MepevYeHb THIAKTHYECKHX S NPOBeICHHH Y4eOHBIX 3aHSTHI Hasi pabora §
E eIMHMII: pACCMATPUBAEMBIX MOATEM, E z BT.4. B g
g BOMpocoE) g S| a | ap m3| ®oPve |pep| cp | Kow- | g
b NpaKTHY. TPOJIb 3
& MOATOT. R
1 |Peakmuonnasi ciocOOHOCTE BEIECTB OIIK-1 | 4,00 | - 0,20 | 29,40 — 33,60
OcHosHble NOHAMUS U 3AKOHbL CIEeXUOMempuu 020 — 0,01 4.00 — 4,21
Cmpoenue amoma. Keanmosomexanuuecxue
npedcmasnenus. Ilpunyunvt pacnpedenenus 1,50 | — 0,10 | 800 - 9,60
2JIEKIMPOHO8 8 DJIeKMPOHHOU 000710UKe amomd..
Ilepuoouyeckas cucmema snemenmos /. M. 030| - 0,04 | 5.40 ~ 5.74
Menoeneesa 8 ceeme meopuu cmpoeHus amoma
Xumuueckas césso. 2,00 — 0,05 | 12,00 14,05
2 | XuMudeckas TepMOAMHAMHUKA ¥ KHHETHKA OIIK-1 — — - 15,00 — 15,00
Xumuueckas kunemura — — — 8,00 — 8,00
DHepeemuxa Xumuieckux peaxyui. — — — 7,00 — 7,00
3 | XuMHu4YeCcKre CUCTEMBI OIIK-1 — | 4,00 0,40 | 46,00 — 50,40
Pacmeoput s1ekmporumos. Booopoonuwiil B B 0.20 | 26,00 B 26,20
nokaszameinb
Onexmpoxumus - 1200 0,10 | 12,00 - 14,10
Kopposus memannos - 1200 0,10 | 800 - 10,10
Kypcoas pabora (npoekT) - - - — — - -
ITpomexxyTouHas arTecTanusi (9K3aMeH): OIIK-1 - - — — 5,70 9,00
HUTOI'O no gucuuniinne: — 4,00 | 4,00 0,60 | 86,40 5,70 108

5.2 Pazgenbl OMCUMIUIMHBI 10 BHAAM ayJIMTOPHOH (KOHTAKTHOH) padoTbl M
¢dopmMbI KOHTpOJISK

Ne Ne HanveHoBanme an,lqueﬁm,lx ®opMBbI TEeKyLIEr0
n/n Kypca pa3nejia IUCHMIITHHBI SaMATHIE (B Hacax) KOHTPOI
JI JIP 113 ycneBaeMocTH'!
1 1 PeaknmonHas crtocOOHOCTE BEIIECTB 4 — — PT
2 1 XuMHuuecKkas TepMOANHAMHUKA M KHHETHKA - - - PT
3 1 XUMHUYECKAE CUCTEMBI - 4 - PT, 3JIP, UJ13
HUTOIO: 4 4 — -

PT—py6exnoe Tectuposanue, 3JIP — 3amura naboparopubix pador, /I3 — MHAMBUAYAIbHOE AOMAIIHEE 3aJaHKE.
8




5.3 JIabopaTopHble padoThI

Ne Ne HaumenoBaHue Bcero
HaumeHoBaHue 1a00paTOPHBIX padoT
n/n Kypca pa3zfesia IHCHHUILIHMHBI 4acoB
1 1 XUMUUECKUE CUCTEMBI lanpBaHMYeckuii aeMeHT. P HanpsokeHUi MeTaos. 2,0
OnexTponus.
2 1 Koppo3sust metannos. 3amura METaJIOB OT KOPPO3HUU 2,0
HUTOT'O:| 4,0

6 IlepeyeHb y4eOHO-METOANYECKOTO 00ecTieYeHH s JAJI CAMOCTOATEILHOM PadoThI
o0yuarmuxcsi 1Mo JUCHUNINHE

6.1 Buabl camocrositesibHOM padoTsl 00yuaomuxcs (CP)

Ne Ne kypca HaumeHoBaHue pa3jaesia TUCUMILIHHBI Bunni CP Beero
n/n B 4acoB
1 1 PeakmmonHas crrocoOHOCTE BEIIECTB KoncnexkrupoBanue Marepuanon 25,00

[MoaroToBka K TECTUPOBAHHIO 4,40
2 1 XuMHUYECKasi TEPMOAMHAMHKA M KHHCTHKA KoHcnekTupoBaHie MaTepHaIoB 13,00
[ToaroToBka K TECTUPOBAHUIO 2,00

3 1 XHUMHYECKHE CUCTEMBI IToaroroBka K 3aiure
71a00paTOPHBIX PadoT 12,00
Koncnektuposanue Matepuanos | 20,00
IToaroroBka K TECTUPOBAHUIO 4,00
Brimonnenue HHJMBH Yy aIbHBIX 10,00

JIOMAIITHUX 3aJaHui

CamocTosiTesibHasi pad0Ta NPU NOATOTOBKE K IK3aMeHY 5,7

UTOTO:| 96,10

6.2 MeToanueckue yKazaHus (151 CAMOCTOATEIbHOI padoThI)

Jns  camoCTOSTENBHOTO  M3Yy4YE€HUs MAaTEpHaloB 10  JUCHUIUIMHE  «XUMUD»
oOydaromuecss MOTYT BOCHOJb30BaThCS CIEAYIOINIMMH aBTOPCKUMH  METOJUYECKUMU
YKa3aHUAMU:

XamucrtoBa M.JI., PykoBoacTBo mo aucu. Xumug [DIEKTPOHHBIM pecypc]: mid
OakayiaBpoB o Hanp. noar. Arpounskenepus / M. J1. Xanucrosa, JI.A. banamiosa, Spocnagib,
®OI'BOY BIIO AI'CXA, 2015, 154c¢ //https://yaragrovuz.ru/index.php/biblioteka.
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7 ®oHI OLIEHOYHBIX CPEACTB s POBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0yyarouuxcs 1Mo JUCHUIIMHE

@DOHJT OLIECHOYHBIX CPEJICTB MO AUCHUIUIMHE «XUMHUS» — KOMIUIEKT METOJUYECKUX U
KOHTPOJIbHO M3MEPUTENbHBIX MaTEpHAJIOB, TNpEIHa3HA4eH [UIsl OLIEHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHIuu OIIK-1 Ha pasHbIX cTagusx O0Oy4eHHS Ha COOTBETCTBHE
WHJUKATOPaM JIOCTUKEHUS KOMITETEHIIUM.

@OHT OIIEHOYHBIX CPEACTB BKIIOUAET KOHTPOJBHBIE MaTepuaibl ISl MPOBEICHUS
TEKYILEro KOHTPOJIA YCIIEBAEMOCTH U MMPOMEKYTOUYHOM aTTECTAL[MU 1O 3aBEPLICHUIO ITEpHoIa
oOydJeHwus.

Texymuil KOHTPOJb YCIEBAEMOCTH OOECHEYMBAEeT OLEHUBAHUE XOJa OCBOEHUS
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJIE€ KOMITBIOTEPHOTO HJIA OJIAHOYHOTO TECTHPOBAHMUS.

[IpomexxyTouHast arrecranyss HMMEET LEJIbI0 ONPEACIUTh CTENEHb JOCTHKECHHUS
3allJIAaHUPOBAHHBIX PE3yJIbTaTOB OOyYEHHUs MO JUCHUIUIMHE 3a OIpeNeJeHHBIH Mepuos
oOyuenus (1 kypc) u npoBoautcsa B popme 3k3amena (1 kypc).

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

Jranbl (OPMUPOBAHUS U POBEPKU YPOBHS ¢HPOPMHUPOBAHHOCTH KOMIIETEHUUI 110
AUCHMILINHAM, IpakTuKaM B npouecce ocsoennss OIIOII BO

OIIK-1 —/]lemoncmpupyem 3nanue 0CHOBHBIX 3AKOHO8 MAMEMAMUYECKUX, eCINEeCMEEHOHAYYHBIX U

odwenpogheccuonanbHLIX OUCYUNIUH, HEODXO0OUMBIX OJ1A PeuleHUs MUNOBLIX 3a0ay 6 od1acmu

Ne kypca

azpoumcenepuu
1,2 \ MaremaTtuka
1,2 ‘ dusuka ‘
| 1 ‘XI/IMI/IH ‘
3 | T'mapasnnka ‘
| 4 \ TermorexHuka \
1,2 | MatepranoBeieHre U TEXHOIOTHS KOHCTPYKIHOHHBIX MATEPUAIIOB |
| 3 \ MeTtpoJiorusi, CTaHIapTU3aNMs B cepTUDUKAIINS \
2,3 \ Nudopmatrka v irudpoBble TEXHOJIOTUH \
1,2,3,4 |MexaHuka
1 TeopeTnyeckas MEXaHHKa
3.4 TexHoJIOrHUeCKHe MAIIMHBI 1 000PYI0BaHUE
3.4 TpakTopsl 1 aBTOMOOUITH
3.4 CeJIbCKOXO03MCTBEHHBIE MAIITHHBI
4 Marusbl 1 000pYy/IOBaHHE B )KUBOTHOBOJICTBE
1 O3zHakoMuTeIbHAS MPAKTHKA (B TOM YHCIIE TIOJyYeHUE MEPBUYHBIX HABBIKOB HAyUHO-
UCCIIEIOBATEIbCKON PabOTHI)

5 \ BriniotHEHME | 3a1IuTa BRITYCKHOM KBATU()UKAITMOHHON pabOThI

10
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7.2 Onucanue mnoka3zaTtejedl M KpPUTepPHEeB OLECHUBAHWS KOMIIETEHIHI HA PpPasjJMYHBIX ITANAX MX
(popMupoBaHus, ONMCAHHE LIKAJ OLlCHUBAHUS

CooTBeTcTBHE ypom{eﬁ OCBOCHHMSA KOMIIETCHIIUH IVIAHUPYEMBIM pe3yJjibTaTaM oﬁyqemm u

KomnereHuumn
KPHUTEPUSAM UX OLCHUBAHUA
HNHaukaTop 10cTHKEHUS Oopa3soBaTteJbHbI HHM3KHi
®opma . . HMIKe CPeIHero »
KOMIIeTEHIUH € TEXHOJIOTHH BBICOKHH CpeaHuH o (l'lOpOI‘OBbIl/l YpPOBE€HBb
OLEHOYHOT (moporosblIif)
Kox Conepanue (IU1aHUpyeMble Pe3yJIbTaThl ¢opmupoBanus o cpencrsa He JOCTUTHYT)
o0y4eHus) KOMIETEeHIHI IlIkaJjbl onleHMBAHUS
OTIAMUHO / 324TEHO Xopoimio / 3auTeno YAOBJIETBOPHTEJIbH | HEyJ0BJIETBOPUTEIbHO /
0 / 32a4TEHO He 324TeHO
OIIK | CnocobeH pemrath OIIK-1.1/Jemoncmpupyem Jlexuns- TecroBbie
—1 TUIIOBBIC 3aIa4n 3HAHUE OCHOBHbLIX 3AKOHOB8 BuUsyai3anusi, 3aJaHusd,
Ipo(eCCHOHANLHON | MAMEMAMU4ecKuy, Ipo6aemnuas OuneTsl Ha
JIeATENHLHOCTH HA eCmeCcmeeHOHAYYHbIX U JICKIIHA, 3K3aMCH
OCHOBE 3HAHUI 00wenpogpeccuoHaIbHbIX Jlexums-
OCHOBHBIX 32KOHOB OUCYUNIUH, Heoﬁxodmgbzx ons JIUCKYCCHUS
MaTEMATUYCCKUX 1 peuiernusl munosslx 3aoaq 6
obaacmu_ azpoundiceHepuu.
€CTECTBCHHBIX HAYK
C IpHMeHeHHEM 3naer: OCHOBHBIE 3aKOHBI : 3naet: OCHOBHEIE 3Haer: . 3HaeT: He 3naert:
HH(OPMAITHOHHO- xumunyY meet:IIpousBonu 3aKOHBI XUMUH OCHOBHEIC OCHOBHEIE OCHOBHEIE 3aKOHbI
KOMMYHHMKAUMOHHBI | Th BBIYMCJICHHUS C Ywmeer:.IlpousBoauTs | 3aKOHBI 3aKOHBI XHUMHH
X TEXHOJIOTHH HCIIOJIb30BaHUEM BBIYUCJICHUS C XUMHH:. XUMUH:. He
OCHOBHBIX IMOHATHH B HCTIOJIb30BAaHUEM Vwmeer: Vwmeer: ymeet:.IIpousBoaur
3aKOHOB XHMUH. OCHOBHBIX NOHsATHH 1 | [Ipon3BoaUTH IIpousBoauts b BBIYHCIICHUS
Bnageet: CoBpeMeHHOM 3aKOHOB XUMHUH BBIYHCIICHUS BBIUHCIICHHS Ppa3IMYHbBIX
TEPMHUHOJIOTHEH B Bnaneet:CoBpemMenHo | st Ppa3IMYHbIX crioco0oB
00J1aCTH XUMUH 1 TEPMUHOJIOTHEN B MPUTOTOBIICHUS | CIIOCOOOB BBIpaKEHUS
00J1aCTH XUMUHU. pacTtBopa BBIPaKECHUS KOHIICHTPALIUU
CrocobeH: 3aJJaHHOM KOHLEHTpAalluM | pacTBOPOB
IIpumenuTs KOHIICHTPALIMU. | PacTBOPOB. He Bnageet
OCHOBHBIE 3aKOHbI Buapeer: Bnageer: CoBpeMeHHOIt
XUMUH JUJIS] pELIEHUS CoBpemennoii | CoBpeMEHHOW | TEpMHHOJIOTHECH B
THITOBBIX 3a7a4. TEPMUHOJIOTHE | TEPMHHOJIOTHE | O0JIaCTH XUMHH.
i B o0sactu # B oOyacTu
XHMHH. XHUMHH
ITonmmaer:
3HauycHHE
OCHOBHBIX
3aKOHOB
XUMHH I
peleHus
THUIIOBBIX

3a7ad4.




7.3 TunoBble KOHTPOJBbHbIC 3aJaHMd WJIH HMHbIE MaTepHAJbI,
Heo0XoAuMbIe 1JIsl OLECHKHM 3HAHMH, YMEHHH, HABBIKOB, XapPAKTEPHU3YIOLIMX
JTaIbI (popMupoBanus KOMIIeTeH Ui B npouecce O0CBOCHUA
o0pa3oBaTeJbHON MPOrPaMMBbI

7.3.1 TunoBble 3agaHus JAJs1 TNPOBEJEHUS] TEKYIIero KOHTPOJSA H
PY0eKHOro TeCTUPOBAHMS

Ilpumeput 6onpocoe ona 3auiumot 1a00pamopHbIX padom:

1. Yro Takoe pacTBOpbI?

2. Yro Takoe pactBopuMOcTh? Kakasg CylIEeCTBYeT 3aBUCUMOCTb MEXKAY
W3MEHEHHEM TEMIIEPATYPBl U PACTBOPUMOCTBIO TBEPBIX TEI?

3. Uro Takoe nepeHachlleHHble pacTBOpbl? Kak ux roroBsat?

4.  UYro takoe kpuctaimuzanusa? E€ npaktuyeckoe 3HaueHue?

5. Kakag 3aBUCHMOCTb CYyHIECTBYET MEXKJy IUIOTHOCTBIO pacTBopa W

COJIepKaHMUEM MACCOBOM JI0JIM paCTBOPEHHOTO BeIleCTBa?

6. B uém oTnmyne KOHIICHTPUPOBAHHBIX U Pa30aBICHHBIX PACTBOPOB?

Kakue criocoObl BeIpaKeHUs1 KOHIIEHTPAIIUHU BbI 3HAeTE?

8. Kakag cBfi3b MEXAYy MOJSPHOCTBIO M COJAEPKAHUEM MACCOBOM 10U
PAacCTBOPEHHOTO BEIIECTBA?

9. Uro Ha3pIBaeTCs MOHHBIM MPOU3BEICHUEM BOABI? UeMy paBHO €ro 3HayeHue
ipu 22°C?

10. C moMomipl0 Kakmx MOKAa3aTeNe MOYKHO OXapaKTepU30BaTh KHCIOTHOCTH
(1m€10YHOCTh) pacTBOpa?

11. Kakwne BemecTa Ha3pIBAOTCSA MHAMKATOpaMH? UTO HA3bIBAETCS MHTEPBAIOM
nepexo/ia UHAnKaropa?

12. OnpenenuTh KOHIEHTPAIMIO MOHOB BOJIOPOJAa U THAPOKCHUIIA B pacTBOpeE: a)
pH xotoporo pasen 6,2; 6) pOH kotoporo paBeH 5. Ykaxure cpery
pacTtBopa.

13. BpluncauTh KOHUEHTpauui HOHOB Boaopoaa u pH mnsa 0,5 momspHoro
pacTBOopa COJIIHOM KHCJOTBI, €CIM KaXylasica CTElNEHb JUCCOLUALNU
COJISTHOM KHUCIIOTHI B 3TOM pacTBope 85%. Oter: 0,425 monsw/mn; 0,37.

14. Yto Ha3pIBaeTCs TUIPOJM30M coyiel? B Kakux cliydasix OpU THAPOIU3E
o0pa3yroTcs: a) Kucibie conu; 0) ocHoBHbIE conu? [losicHuTe Ha mpuMepax.

15. Hammcatp MOJIEKYJISIpHBIE M MOJEKYJISIPHO-MOHHBIE YPAaBHEHMS pEaKLun
ruaponuza cinenytomux conei: Na,SO4; NaCN; KCl; NHaNOs; Fea(SOs)s;
K;3PO4; CH3COONa. KakoBa peakiysi Cpebl pacTBOpa B KaXKJIOM ciiydae?

16. UYro HaszwiBaeTcsa OydepHbiM pacTtBopoM? IlosicHute Mexanusm OydepHOro
JIEUCTBUS HA IPUMEpax aMMHAYHOTO U aneTaTHoro 0ydepos.

17. TloHsATHS CTENEHM OKUCIICHHS U BAJIEHTHOCTH JJIEMEHTA.

18. Kakme peakuuu Ha3bIBAIOTCS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU? X
BUbL. [IpuBecTH npuMepsl.

19. Baxwneimue BemiecTBa OKHUCIHUTENIM W BOCCTaHOBUTENU. BelectBa ¢
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON JBOMCTBEHHOCTBIO.

~



20.

21.

22.

23.
24.

25.

26.
27.

28.
29.

30.

31.

32.

33.

34.

35.

36.
37.

3aganue 1

3aganue 2

[Tpouieccbl OKMCIEHUST W BOCCTAHOBJIEHUS. DJEKTPOHHBIE U 3JIEKTPOHHO-
VOHHBIE YPABHEHMUS ITPOLECCOB OKUCIIEHUSI U BOCCTAHOBIICHMUSI.
[locnenoBaTenbHOCTD COCTAaBJIEHUS YpPaBHEHHM OKHCJIUTEIIHHO-
BOCCTAHOBUTEJIbHBIX PEAKLIHM.

[ToHsITHE BIIEKTPOJHOIO M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIIMATA
BEILIECTB.

OJ1C peakuuu. HanpaBieHne OKMCINTENBHO-BOCCTAHOBUTEIIBHON PEAKIUN.
Kak n3MeHAI0TCA OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB B
npezaenax nepuoja, rpyImmisl nepuoandeckon cucremsl .M. Menneneena?
Kak onpenenuts MOJISIPHBIE MacChl JKBUBAJICHTOB  OKHUCIUTENIS U
BOCCTAHOBUTENS?

Uto Ha3pIBAETCS AIIEKTPOJHBIM ITIOTEHIIMATIOM MeTauia?

Kakue »nexkTpojHble TMOTEHIMANbl Ha3bIBAIOTCA CTaHAapTHbIMH? Kak ux
onpeaesoT?

YpasHenue HepHcra.

Kakne ycTpolicTBa Ha3bIBaIOTCS TajbBaHMYECKUMHU 3ieMeHTamu? Kakoi
AJNEKTPOJ B TAIIbBAHUYECKOM 3JIEMEHTE SIBJIIETCS KATOJIOM, aHOAOM?

Kak coctaBuTh cxemMy TrajdbBaHMYECKOrO »3JieMeHTa U BblUMCIUTh JC
rajJbBaHUYECKOI0 dJIEMEHTA?

Yro nHazpiBaeTcs Kopposuend meTtamuioB? Bunabl koppo3unn. K kakum u3 HUX
OTHOCHUTCS Ta30Bas KOPpO3usi?

K kakomy BHJly KOPpPO3UH OTHOCHUTCSI 00pa30BaHUE HA OBEPXHOCTH MeIU €€
OKCHJA ITPY HATPEBAaHUM U P>KaBUMHA HA BO3ayXe?

Kakne Metayibl B MUKpOTabBAHUYECKUX 3JIEMEHTax (Mapax) Ha3bIBAIOTCS
AQHOJHBIMU U KaTOJHBIMU?

Kakoe >xene30 xoppo3upyeT ObICTpee — HaXOAMIIeecss B KOHTAKTE C OJIOBOM
uiu Menpio? OTBET 000CHYHTE.

Kak mpotekaer koppo3usi B cilyda€ MOBPEXKICHHUS MOBEPXHOCTHOTO CIIOS
OILMHKOBAHHOI'O Y HUKEJIMPOBAHHOIO JK€JIe3a IIPU UX KOHTAKTE C BOJOW?
Cnoco0bl 3a1UThl METAIIJIOB OT KOPPO3UH, UX CYIIHOCTb.

[IpoTekTopHass u KaToAHas 3alllUTa METAJUIOB OT KOPPO3HUH, MOSACHUTH Ha
npuMepax.

Ilpumepvr mecmogwvix 3a0anuii 0141 NPoOBeOeHUA MEKYULe20 KOHMPOJIA U
Pybesrcnozo mecmuposanus:
CKOJBKO IpaMMOB HUATpATa Kalus HY>KHO 17151 mpurotoBieHus 250 r 6%-
HOT'0 pacTBopa?

Maccoas nois (%) cynbdarta Kaiaus B pacTBope, NOJTy4eHHOM U3 220 M
BoJibI U 30 T K,SOy4, paBHa:



3ananue 3 [Ipu 006pa3zoBaHMM rabBAHUYECKOTO DJIEMEHTA C UCIIOIb30BaHUEM
HUKEJIEBOTO JJIEKTPO/Ia B KAYECTBE aHO/a, KATOJOM MOXKET OBITh

3ananme4  [Ipu oOpa3oBaHNH TaAIbBAHMYECKOTO JIEMEHTA C UCTIOB30BaHUEM
[IUHKOBOTO 3JIEKTPOJIa B KAUECTBE aHO/1a, KATOJIOM MOXET OBITh

3ananue 5 B kakoi nmocnenoBaTeIbHOCTH 6y,Z[YT BOCCTAHABJIMBATHCA U3 pacCIlyiaBa

KaTUOHBI IIPH DJIEKTPOJIM3€E CMECH, cozep kaiei nonsl: Fe**, Cr’*, Na*,
2+ 2+ 2+
Pb-", Ca*", Mn

3ananue 6 [Ipu 006pazoBaHUM raIbBAHUYECKOTO DJIEMEHTA C UCIIOIb30BaHUEM
’KEJIC3HOTO DJIEKTPO/Ia B KAYECTBE aHOJ1a, KaTOJIOM MOXKET ObITh ) Zn;
0) Ni; B) Al.

3ananue 7 Uto oOpa3yeTrcs Ha KaTOAE U aHOJIE MPHU JIEKTpoau3e pacTBopa KBr?
a) K, H,, Bry; 6) H,, KOH, Br,; B) K, H, KOH,, HBr.

Ipumepvr munogvix uHOUBUOYATNLHBIX OOMAUHUX 3A0AHUTL

Ilpumepl. BeraucanuTh MOJSPHOCTh, HOPMAJIbHOCTh, MOJISIBHOCTB U TUTP 20%-T0
pacTBopa cynbdara xenesa (1), mmorHocts koToporo p = 1,21 r/em?.

Hpumep?. Jlo xakoro o0bEMa HyxkHO pa3baButh 15 cm® 14%-Horo pacrtsopa
HHTpaTa Kanus mIoTHOcThio 1,09 r/cM®, uto6sl momyunTs 0,5 H. pacTBopa?
Ilpumep 3. CocTaBUTh ypaBHEHUS MPOLIECCOB, TPOTEKAIOLIUX MPHU AJIEKTPOIU3E
BOJHOTO pacTBOpa XJOpUIA MEAU C UHEPTHBIMH JIEKTPOJAAMH.

Ilpumep 4. CocTaBUTh ypaBHEHUS IPOLIECCOB, MTPOTEKAIOIIUX IPU AIEKTPOIU3E
BOJHOT'O pacTBOpA XJOpUAA MEAH C METHBIM aHOJIOM.

Ilpumep 5. CocTaBUTh ypaBHEHUS IPOLIECCOB, MPOTEKAIOIIUX IIPU AIEKTPOIU3E
BOJIHOTO pacTBOpa Cyibh(hara KaJiusi ¢ ”HEPTHBIMH JIEKTPOaMu. BeraucanTh
MacCy pa3JIOKHUBIIEHCS BOABI 1 00bEM BBIJEIUBIINXCS KUCIOPO/Ia U BOAOPOIa
(yciioBHSI HOpMaJIbHBIE) MPU MPOMYCKAHUU TOKa cuiioil 8A B Teuenue 1,5 yacos.
Ilpumep 6. CocTaBUTh ypaBHEHUS MIPOLIECCOB, MPOTEKAIOLIUX MPHU ANEKTPOIU3E
BOJIHOT'O pacTBOpa HUTparta cepedpa ¢ MHEPTHBIMU ANEeKTpoaaMu. Kakoil cuiibl TOK
JIOJKEH OBITh UCIIOJIB30BaH JJIS TOTO, YTOOBI BBIEIUTH U3 PACTBOPA COJIU CEPEOPO
maccou 10,8 r 3a 6 MuHYT?

Ilpumep 7. XKenezo HaxoAUTCSl B KOHTaKTe ¢ Meablo. Kakoii n3 metamioB Oyaer
OKHUCJISTHCS IPU KOPPO3UH, €CJIM 3Ta NTapa METAJIJIOB MOMAJET B KUCIYIO CPely
(HCI)? Haitte cxemy oOpa3yrolerocs npy 3TOM rajibBaHUYECKOIO 3JIE€MEHTA,
paccuutaiite 3/1C, HanumKUTE YpaBHEHUS SJIEKTPOJHBIX MPOILIECCOB B MOHHOM
BHJIE, COCTAaBbTE MOHHOE U MOJIEKYJISIPHOE YPABHEHUSI OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHOM peaKiny nMpu padboTe JaHHOTO KOPPO3UOHHOTO TajbBaHU-
YECKOTO DJIEMEHTA.



Ilpumep 8. AntoMUHUI HaXOIUTCA B KOHTAKTE C JKEJIE30M B Cpefie HEUTPaIbHOTO
annektpoauta (NaCl). CoctaBbTe cxemy rajibBaHUYECKOTO JIEMEHTA,
obpasytomerocs nmpu 3ToM. Paccuuraiite 3/C u n3meHneHnne cBOOOTHOM YHEPTUU
['u606ca B ctangapTHBIX yenoBusx (AG°298) nis atoro snementa. CKOIBKO
IrpaMMOB MeTaJljla OKUCIUTCS 3a 55 ¢ pabOTHI 3TOTO 3JIEMEHTa, JAIOLIETr0 TOK
cuyoit 6 A.

7.3.2 TunoBble 3aJaHUA JIs1 IPOBEACHUS MPOMEKYTOYHOM aTTECTAIUU

(3x3ameHa)
Komnemenyuu:
OIIK-1 — Cnocoben pemars THUIIOBbIE 3aJadyd MPOQEeCcCHOHATbHON

NEATEIILHOCTH HAa OCHOBE 3HAHWUM OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX WU
€CTECTBEHHBIX HAayK C TPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAIITMOHHBIX
TEXHOJIOTUH.

10.

BO”pOCbl K 3K3ameny.:

OCHOBHBIE MOHATHUS U 3aKOHBI XUMHUH. MOJIb, MOJIIpHAsI Macca, XUMHYECKUN
SKBUBAJIECHT, MOJSIpHAs Macca SKBHUBAJIECHTA. 3aKOHbl XUMHUH: COXPAHEHUS
Macchl, IOCTOSIHCTBA COCTaBa, 3KBUBAJIIEHTOB, 3aKOH ABOTrajpo.

CoBpeMeHHass Teopusi cTpoeHusi aroma. KBanToBble umcia. duszndeckuit
CMBICJI KBAHTOBBIX YHCEJI C TOYKU 3PEHUSA CTPOCHUS aTOMA, X B3aUMOCBSI3b.
[IpuHIUTIBI  3aMIOJIHEHUSI ATOMHBIX OpOWTalleld AJIEKTPOHAMM: TPUHIIUI
HavMEHbIIEH 3Hepruu, npaswio KireukoBckoro, npuHuun Ilaymu, npaBuiio
XyHJa, «IIpOBaj» EKTPOHOB.

[lepuonnueckuii 3axkon .M. MenneneeBa — OCHOBHOW 3aKOH XWMUHU, CBA3b
€ro €O CTPOCHUEM AaTOMOB. XapakTep M IPUYNHA HU3MEHEHUS CBOWCTB
3JIEMEHTOB B IEPUOJAX W TVIABHBIX MOATPYIIIAX B MEPUOJMYECKON CUCTEME
3JIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XMMHYECKHX DJEMEHTOB M UX PACIHOJIOKEHUE B
nepuoanueckor cucreme J[.M. Menneneea. Pa3zo0parb Ha mnpumepax
CTPOEHHUE UX BAJEHTHBIX YPOBHEN ANEKTPOHHBIX 000JIOYEK.

[TonsiTie 00 »HEPrMM MOHU3ALMU, OHHEPrUM CPOJACTBA K DIIEKTPOHY,
IIEKTPOOTPHULIATENIBHOCTH. Kakue cBOCTBa aTOMOB OHU XapaKTEPU3YIOT.
KoBanenTHas, WOHHas, BOJOPOJAHAs, METAUIMYECKAs XHWMHYECKHUE CBS3U
(pa3obparh Ha mpuMepax).

CBONCTBa KOBAJEHTHOM CBSI3U: SHEPrusi, JJIWHA, KPaTHOCThb, MOJIAPHOCTb,
HaIlPaBJICHHOCTb, HACBIILIAEMOCTb.

KoBasienTHass xuMuyeckasl CBsi3b, YCJIOBHSI €€ OOpa3oBaHUS IO METOIY
BaJICHTHBIX CBsi3ed. MexaHu3mbl O0pa3oBaHUs KOBAJICHTHBIX CBS3EH:
OOMEHHBIH, JOHOPHO-AaKIENTOPHbI. CUrMa - W MH - CBSI3U, MOSCHUTH Ha
puMepax.

THITBI MEKMOJIEKYJIIPHOTO B3aUMOIEUCTBU.



11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.
29.

Xumuueckass KuHeTHMKa. CKOpPOCTh XMMMYECKOW PpEaKUUH, EIUHULBI
n3MepeHust, PakTopbl, BIUSAIONIME HA CKOPOCTh XUMUYECKON peaklUH. 3aKOH
JIEUCTBYIOIIMX MACC - OCHOBHOM 3aKOH XMMHWYECKOM KuHeThKH. KoHcTaHTa
CKOPOCTH pEaKLIMH.
BnmsHue temnepaTypbl Ha CKOPOCTh XUMUYECKUX peakuui. [IpaBuno Bant-
[opda, TtemmepaTypHblii KOIDPUIMEHT peakuuu. DHEPTUs AaKTHUBAIUH
XUMHUUYECKUX peaklnil. Y paBHEHUE AppeHunyca.
Xumunueckoe paBHoBecue. [IpusHaku xuMmuueckoro paBHoBecus. KoHcTaHTa
paBHOBecusa. (CmenieHne paBHOBECHS NPU W3MEHEHUM KOHUEHTPALWH,
TemriepaTtypsl, nasienud. [Ipunuun Jle-1llatense, pazodpath Ha mpuMepax.
Tepmoaunamuueckas cucrema. OCHOBHbIE TEPMOAMHAMUYECKUE MTAPAMETPHI:
BHYTPEHHSIS SHEPrus, SHTaJbIUsA, SHTpomnus, sHeprus [ubOca, sHeprus
I'eneMromabna.
[lepBbIil 3aKk0H TepMoarHAMUKU. [IpuiioskeHure 3Toro 3akoHa K U300apHBIM U
MU30XOPHBIM IIPOLIECCAM.
Tepmoxumus. TermoBsie 3¢ dexTsl peakiuii. 3akoH ['ecca u ero cieacTBus.
Tepmoxumudeckue ypaBHenus. Pacuer AH Oy, AS 06 - AGO o
Krnaccudukanus gucnepcHbIX CUCTEM IO CTENEHU IUCIIEPCHOCTH.
Hctunnble pacTtBopbl. TepMoauHaMuKa MpoueccoB pacTBopeHus. Crnocoobl
BBIPAXXEHUsI KOHIEHTPALUHA PACTBOPOB.
PactBopel  3sekTposnTOB.  Teopust  IIEKTPOIUTUYECKOW —AUCCOLMALIAM.
['maparanys noHoB. CusbHBIE U ClIa0bIE JIEKTPOJIUTHI.
PactBopbl cnabbix 3ekTposuToB. Crynenuaras nuccouuarus. CTeneHb u
KOHCTaHTa JMCCOLMALNU CHA0bIX 3JEKTPOJUTOB. OT Kakux (PakTopoB OHU
3aBUCAT? 3akoH pazbaienus OcTBaybaa.
DIIEKTpOJUTAYECKAs AUccolManus BoAbl. MOHHOE MNpOU3BENEHHUE BOBI.
Bogopoansii u runpokcuiabHbii nokazatens pH u pOH. bydephsie
PacTBOPBI.
I'mapomu3 comei. Tunbsl ruaponusa. KoHcraHTa, cTeneHp T'HAPOIU3A,
B3aUMOCBSI3b MEXy HUMHU. CTyneH4aTslii THAPOIINS.
OKHCIINTENPHO-BOCCTAHOBUTEIBHBIE peakuuu. [[oHsITHE CTENEHN OKUCIICHHUS
aroma B Mousekyze. [Ipoueccesl okucinenus u BoccraHoBiieHus. [Ipusenure
IIPUMEPHI BEILIECTB OKUCIIUTENIEH U BOCCTAHOBUTEIIEH.
MexaHn3M BO3HUKHOBEHHs JJIEKTPOIHOIO MOTEHIMAJIA HA IPaHULIE pa3ielia:
IIOBEPXHOCTb METAJIJIa- PACTBOP dJIEKTpoauTa. Y paBHeHue HepHcera.
CranpapTHbIA BOJIOPOJHBIN dIEKTPOA. Pl HanpssKeHUI METaJIoB.
[anpBaHMYeCKUi AJIEMEHT. IJIC raJibLBAHUYECKOTO 3JIEMEHTA.
KoHueHTpanmoHHbIi ralbBAHUYECKUIN AJIEMEHT.
DIIEKTPOJIN3 PACTBOPOB M paciuiaBoB. IIponecchl, mpoTeKarmue Ha KaToae
u anoze. IIpumepsl. 3akonsr Dapanes.
Buasl Koppo3un METALIOB.
DNeKTpoOXUMHUYECKasi KOppO3us. YPaBHEHHS PEaKLMi, TPOTEKAIOUUX MpH
rajibBaHokoppo3uu. Pazo0pars Ha npumepax.

30. CnocoObl 3aIIUThl METAJUIOB OT KOPPO3HUHU.

Ilpakmuueckue 3a0anus 011 nPoBedeHUs IK3IAMEHA:



Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynbdara amroMuHUS.
Onpenenuts MOISIPHOCTh, HOPMAJILHOCTh U TUTP PacTBOPA.

Ilpumep 2. XpoMm HaxoauTcs B KOHTaKTe ¢ cepedpom. Kakoii n3 meramios
OyJzieT okucisIThCA npu koppos3uu B kuciout cpene (HC1)? Hanumure ypaBHeHUs
AJIEKTPOJIHBIX MPOLIECCOB (B MOHHOM BHUJE) M COCTaBbTE CXEMY OOpa3yroIerocs
KOPPO3HOHHOTO TaJIbBAHUYECKOT'O 3JIEMEHTA.

Ilpumep 3. Cucrema 2CO + Oy 2CO; + Q HaxoaUTCA B COCTOSTHUU
paBHOBecusa. BO CKOJIBKO pa3 WM3MEHUTCS CKOPOCTh PEAKIUU MPU YBEIHYCHHUU
KoHIIeHTparuu okcuja yriepoaa(ll) B 4 paza?

Ilpumep 4.Kak HYy>KHO U3MEHHUThH AABJIECHUE, TEMIIEPATYPY, KOHUECHTPALIUIO
UCXOJIHBIX BEIIECTB, 4YTOOBI CMECTUTh XHMHUYECKOE pPABHOBECHUE B CTOPOHY
obpazoBanus yriaekucyoro raza: 2CO + O, «» 2C0O, + Q?

Ilpumep 5. Hamucate ypaBHEHME MPOLECCOB DBJIEKTPOJIM3A BOJHBIX
pactBopoB coneit: xnopuaa meau (II), cympdarta amoMuHHUS C  yTOJIHHBIMH
AIIEKTPOJAMHU.

Ilpumep 6. I'aTbBaHUYECKHUI DJIEMEHT COCTOUT M3 CEPEOPSHOTO 3IEKTPOJA,
norpyxénHoro B 1 M pacTBop HUTpaTa cepedpa M CTaHIAPTHOTO BOJAOPOIHOTO
anektpoaa. Beruucoute DJIC snemeHTa, HamucaTh YPaBHEHHS BJIEKTPOIHBIX
IPOLIECCOB U CYMMAapHOM peakiuy, MPOUCXOIAIIEH NpU paboTe AJIEeMEHTa.

Ilpumep 7. CocraBbT€ ypaBHEHUE THAPOJIW3a U PACCUUTANTE KOHCTAHTY
ruzpoausa (Kr) Bogsoro pacrsopa xiopuaa ammonus. Ky(NH4OH) = 2*%107 .

Ilpumep 8. Bo CKONBKO pa3 yBEIMYMUTCS CKOPOCTh XMMHUYECKOM PEAKIIMHU,
€CIIM TIOBBICUTH TEMIIEPATYpy peakiuoHHOW cMmecu Ha 30°? TemmneparypHblid
ko3 dunreHT paBeH 3. llpumep 9. Beruucnure pH pacTBopa, KOHLIEHTpALIHS
KaTHOHOB BOJOPOJA B KOTOPOM COCTaBsAeT 5,2* 10 momb/m.

Ilpumep 10. Beraucianure KOHLIEHTPALIMIO KATUOHOB BOJAOPO1a U TUAPOKCUI-
aHUOHOB B pacTBope, ecau ero pH = §,3.

Ilpumep 11. Beruucaute pH pacTBopa rujipokcuia Kaiausi KOHIICHTpaluen
2,4*1073 moab/1.

Ilpumep 12. Berauciure pH 0,1 M pacTBopa yKCyCHON KHUCIIOTBHI.

Ilpumep 13. Hannmure XUMUYECKY10 (OpMYITy TOM U3 Ha3BaHHBIX COJIEH, B
BOJHOM pacTBOpe KOTopoii peHomnprasenH 6ecBeTeH: CyIb(PUT HATPHS, XJTIOPHT
aMMOHMUS, KapOOHAT KaJvs, IUAHU]] KaJIusl.

IIpumep 14. BBIMUCIUTD 3IEKTPOIHBIN MOTEHIIMA JIEKTPOJIA U3
METAJUIMYECKOTO [IUHKA, MorpykeHHoro B 0,03 M pacTBop HUTpaTa LIUHKA.

IIpumep 15.11pun 35eKTpoOIM3€E pacIyiaBa XJIOpUAa HaTpUs B TEUCHHUE 5 4acOB
Ha KaToJie BbLACIUIIOCH 3,6 T MeTaia. OnpenenuTs CUily ToKa U 00BEM XJiopa npu
HOPMAJIBHBIX YCJIOBHSIX.

Ilpumep 16. lluHk HAXOAUTCSA B KOHTAKTe ¢ HUKeNeM. Kakol U3 371eMEHTOB
Oynet okucnsaThesa npu koppo3uu B kucioit cpene (HCI)? Hanumure ypaBHeHUE
AJIEKTPOJIHBIX IPOLECCOB (B MOHHOM BHUJE) U COCTAaBbTE CXEMY O0pa3yrolerocs
KOPPO3HOHHOI'O TAJIbBAHUYECKOTO JIEMEHTA.



Ilpumep 17. CTEHKH CTaNbHOTO KOTJIA 3AIIUIIEHBI OT KOPPO3UH IO METOAY
npoTekTopa. B kauecTBe MaTepuana mpoTeKTOpa UCIOIb30BaIM IIJIATUHY, MarHuii,
BHUCMYT, 0JIOBO. B KakoM ciydae 3aiura npou3BeieHa MpaBUiIbHO?

7.4 Meroanueckue MaTepuajibl, ONpeleJsilOIe NPOUEAYPHI
OLlCHUBAHUSA 3HAHMH, YMEHHH, HABBIKOB, XAPAKTEPU3YIOIIUX 3TANbI
(popmMupoBaHus KOMIIETEHIUI

KoHTponb OCBOCHMS AWCHUIUIMHBI M OILIEHKA 3HAHWNA OOydYaronuxcs Ha
HK3aMEHE  MPOU3BBOJAUTCA B COOTBETCTBUU ¢ [lojmokeHMeM o0 TpoBEAECHUU
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTallUU 00yUaroIIuXCsl
1o oOpazoBaTeILHBIM ITPOTPaMMaM BBICIIET0 0Opa30BaHUSI.

TecToBbIC 3a1aHUA

Kpumepuu  ouenku  3HaHuil  o0yuarwwjuxca npu  NPoOGeOeHUU
mecmupoeanu:

OueHKa «omauyHo» BBICTABISICTCS MPU YCIOBUU TMPABUILHOIO OTBETa
oOyuarorierocst He MeHee 4eM 85 % TeCTOBBIX 3aJaHUM.

OueHka «xopowio» BBICTABISETCA IMPU YCIOBHUM MPABUIBHOTO OTBETA
obOyuatomierocs He MeHee YeM 70 % TeCTOBBIX 3adaHUM.

OueHka «ydoeiemeopumesibHo) BBICTABISAETCS MPHU YCIOBUH MPABUIBLHOIO
oTBeTa oOyuaromierocs He MmeHee 51 % TeCTOBBIX 3aJaHUM.

Ouenka  «HeyooeiemeopumesbHo)  BBICTABISIETCS  NPU  YCIOBUU
MPaBUJIBHOTO OTBETa 00yuaromierocst MmeHee 4yeM Ha 50 % TeCTOBBIX 3aJJaHU.

JK3aMeH

Kpumepuu ouyenusanus skzamena:

OueHka «omauuHo)» BBICTABISETCA OOydawIIeMycsi, MOKa3aBLIEMY
BCECTOPOHHUE, CUCTEMAaTU3UPOBAHHBIE, ryOOKHEe  3HAHUSL  BOIMPOCOB
AK3aMEHAIMOHHOTO OWJieTa U YMEHHE YBEPEHHO MPUMEHSTH UX Ha MPAKTHKE MpU
pEelIeHNH KOHKPETHBIX 3a7a4, CBOOOJIHOE U MPaBUIbHOE 0OOCHOBAHUE MPUHSTHIX
pEIIEHUM.

OueHka «xopouio» BBICTaBIsieTCs 00ydYaronieMycsi, €CId OH TBEPJO 3HAET
Martepuall, [PaMOTHO U MO CYLIECTBY U3JaraeT €ro, yMeeT IPUMEHSTh MMOJTy4YECHHbIE
3HaHUS Ha MPAKTUKE, HO JIOMYCKAET B OTBETE WJIM B PEUICHUHU 3a]1a4 HEKOTOPbIC
HETOYHOCTH, KOTOPBIE MOYKET YCTPAHUTH C TOMOIIBIO JOTOJHUTEIBHBIX BOIPOCOB
MpEenoaaBaTelis.

Ouenka «y006716meopuUmMenbHO» BBICTaBJISIETCS oOyuaroniemycs,
MoKa3aBIiieMy (pparMeHTapHbIN, pa3pO3HEHHBIN XapaKTep 3HAHUM, HEOCTATOYHO
npaBuiIbHBIE (OPMYIUPOBKH 0a30BBIX TOHSATHH, HAPYIICHUS JIOTHYECKOU
MOCJIEAOBATEILHOCTH B U3JIOKEHUHU MPOTPAMMHOIO Marepuala, HO MPU 3TOM OH
BJIZICET OCHOBHBIMU TOHSATHUSMH BBIHOCHMBIX Ha JK3aMEH, HEOOXOAMMBIMH ISt
JTanbHENIero oOy4YeHHsI M1 MOKET MPUMEHSThH MOJTYYeHHBbIC 3HAHUS 10 00pasily B
CTAaHJAPTHOMN CUTYyalUU.

OueHka  «HeyooenemeopumenbHoy  BBICTaBIsieTCs  oOydarouiemycs,
KOTOPbIM HE 3HAeT OOJIbIIEH YacTH OCHOBHOTO COJIEpKaHUS BBIHOCUMBIX Ha
HK3aMEH BONPOCOB TEM JHUCLUMIUIMHBI, JIOMyCKaeT TrpyOble OImuOKA B
(GhopMyJIMPOBKAaX OCHOBHBIX TOHSITHH W HE yMEET HCIOJb30BaTh IOJTYyUYCHHBIC
3HAHUS MPU PEIICHUN TUIIOBBIX MPAKTHYECKUX 3a]1a4.



8 IlepeyeHb OCHOBHOI U IONOJTHUTEJILHOU Y4eOHOM JIUTEPATYPHI,
He00X0AUMOii 11l OCBOCHUS AUCHUIIIMHBI
8.1 OcHoBHast yueOHas quTEpaTypa

N Ucnone3yetcs Kon-Bo
. /;1 HaumenoBanmne IpH HM3YYCHUU | KyPC AK3EMILISPOB B
pasnenoB OMOIMOTEeKE

1 bop3oga, JI. [1., OcHoBHI 06mieit xumuun (3bC Bce pasaensr 1 DJIEKTPOHHBIN
Jlanp) : yuebHoe mocobue / JI. JI. bop3osa, H. pecypc
1O. Yepnukona, B. B. fkymes. - CaHKT-

ITerepOypr : Jlans, 2022. - 480 c. URL:
https://e.lanbook.com/book/211691,
(o6pamenue 03.06.2024)

2 | Xamucrosa MWM.JI., Pykosoacteo mo juci. | Bcee pa3genbr 1 DJIEeKTPOHHBIN
Xumus [DMeKTpOHHBIIHA pecypcl]: TUTS pecype
OaxamaBpoB mo Hanp. Iloar. ArpoumkeHepus /

N.J. XamucrtoBa, JI.A. banamosa, fpocniaib,
OI'BOY BIIO AT'CXA, 2015, 154¢
3 XuMUA: NPaKTUKYM JJISI CTY/ICHTOB Bce pas3znensl 1 DNEKTPOHHBIN
MHXeHEepHBIX HanpapieHuii (OBC Jlansp) pecype
[DnexTponnsii pecypce] : yueb. [Tocooue / T.A.
bokosa, 1.B. BacunbioBa, H.A. Kycakuna. —
Hosocubupck : HI'AY, 2011. — 106 c. — Pexum
nocrtyma: https://e.lanbook.com/book/4554,
(obpamenwne 03.06.2024)
8.2 JlomosiHMTE/IbHAA YUeOHas JIUTEepaTypa
Ne Hcnonb3yercs Koin-Bo
. /;1 HaumenoBanne MPH U3YYCHUHU | KypC SK3EMILISIPOB B
pasnenoB OMOIMOTEeKE

1 | T'mieka HJL, 3amaum u ynpaxknenus mno | Bcee pasnensi 1 40

obmelt xumuu [Tekct]: yueOHOe mocobue /
H.JIL. I'munxka, JI., Xumus, 1984, 264c

2 | AxmeroB A.C., O6mas u Heopranudeckas | Bce pasgens 1 93
xumust [Tekcr]: yueOnuk mis ByzoB / H.C.

AxwmetoB, M., Beicii.iik., 2001, 743c¢

3 | Pomannesa JIM., COopHuk 3amau U
yOpakHeHn 1o ob0mel xummum [Tekcr]: | Bce pazmensr 1 20
yuebHoe mocodue / JIL.M. PomanieBa, M.,

Beici.mik., 1991, 288c

Joctyn oOydaromuxcs K 3IeKTpoHHBIM pecypcam (DP) oubmuorexku ®I'BOY BO SpocnaBckmii
['AY ocymiecTBasieTcs MOCPEACTBOM JICKTPOHHON MH(POPMAIMOHHON 00pa3oBaTEebHON Cpebl
YHHMBEPCHUTETA U caifTa 1o Joruny https://yaragrovuz.ru/index.php/biblioteka



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

9 IlepeueHnb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
9.1 IlepevyeHb 3JTEKTPOHHO-0MOJIHOTEYHBIX CHCTEM

Ne

' HauMenoBanue TemaTuka Pesxxum mocryna

1. DEKTPOHHO-GHOIMOTE NS CHCTEMA YHuBepcanpHas https://e.lanbook.com/
n3narenserBa «JIaHey

p, |PICKTPOHHO-GuOMMOTEHAA CHCTEMA YHuBepcaibHas http://ibooks.ru/
«1Books.ru»
H )

3. ef{gg?ﬁ;ﬁﬁ?OHHaﬂ GuGmzorexa VYHuBepcanbHas http://elibrary.ru/

9.2 IlepeyeHb peKOMeHIyeMbIX HHTEPHET-CAWTOB MO JUCUMILJINHE
1. MunuctepctBo oOpazoBaHus U Hayku Poccuiickoit deaeparuu [DaeKTPOHHbBIN
pecypc]. — Pexxum nmoctyna: https://minobrnauki.gov.ru/, cBoOOAHBIN. — 3ari. ¢
JKpaHa. — S3.pyc.
2. ®enepanbHblil mopTan «Poccuiickoe oOpa3zoBaHuey [DIEKTPOHHBIA pecypc]. —
Pexxum nocrtyna: http://www.edu.ru, cBob6oHbIN. — 3ari. ¢ skpaHa. — A3.pyc.
3. Undopmanmonnas cuctema «EnuHoe OKHO noctynma K o0Opa3oBaTeiabHBIM
pecypcam» [DnekTpoHHBIA pecypc]. — Pexxum mocrtyma: http://window.edu.ru,
CBOOOTHBIN. — 3ary. ¢ 9kpana. — S3.pyc.
4. @epepanbHbIi  LEHTP  HHPOPMAIMOHHO-OOpPA30BATENbHBIX  PECYPCOB
[DnexTpoHHbIH pecypc]. — Pexxum noctymna: http://fcior.edu.ru, cBo6oaHBIM. — 3ari.
¢ 3Kpana. — A3.pyc.
5. MUHHUCTEPCTBO CENbCKOro xo3siiictBa P® [DnekTpoHHbIM pecypc]. — Pexum
nocTymna: http://mex.ru/, cBoO60HBIN. — 3ari. ¢ skpaHa. — A3.pyc.
6. Hayunas snextponnas 6uonunorexka eLIBRARY.RU [DOnekTponHHbIil pecypc]. —
Pexxum nocrtyma: http://elibrary.ru/, cBoG0aHBIN. — 3aril. ¢ 3KpaHa. — f3.pyc.
7. CenbCKOXO3IMCTBEHHAs] SJIEKTPOHHAs OUOIMOTEKa 3HAHWUU [DJIEKTPOHHBIN
pecypc]. — Pexxum noctyna: http://www.cnshb.ru/akdil/, cBoOomubIil. — 3ari. c
JKpaHa. — S3.pyc.
8. [entpanbHas HayyHas CEJIbCKOXO03SICTBEHHAS oubmmoTeKa
Poccenbxozakamemun — [OnexkTpoHHBII  pecypc]. —  Pexum  gocryma:
http://www.cnshb.ru/, cBo60oaHBIH. — 3ari. ¢ skpaHa. — S3.pyc.
9. NudopmarmonHo-crpaBounbiii moptai. [Ipoext Poccuiickoit rocynapcTBeHHOMN
OMOMMOTeKN IS MOJOJEKHU [DNeKTPOHHBIM pecypc]. — Pexum pocryna:
www.library.ru, cBo0oaHbBIN. — 3ariL. ¢ 3KpaHa. — S3.pyc.



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

10 MeToanyeckue yKa3aHus 1Jsl 00y4aOUXCA M0 OCBOCHHUIO U CIHUILIIMHBI

Bua yuyeOHbIX Opranuzanms 1eATeJbHOCTH 00y4a0Ierocs
3aHATHI

Hanucanue KOHCIIEKTa JICKITUH: KpaTko, CXEMAaTH4HO,
MOCJIeI0BATENbHO (DUKCHPOBATh OCHOBHBIE MOJIOKEHHUS, BBIBOJBL,
(bopMyIIUPOBKH, 0000IIEHNST; TOMEYaTh BaKHBIE MBICTH, BBIICTSATH
KJIOUEBbIe CJI0Ba, TepMHUHBL. (OO03HAYUTH BOMPOCHI, TEPMUHBL,
Jlexnus Marepuana, KOTOPbIM  BBI3BIBAET TPYAHOCTH, TIOMETUTh U
MOMNBITaTbCS HAWTH OTBET B PEKOMEHAyeMo#l nureparype. Ecim
CaMOCTOSITENIFHO HE  yAaeTcs pa3olparbcss B MarepHale,
HeoOXxoauMo chopMyIUpOBaTH BOMPOC M 33/1aTh IMPENOIABATEIIO
Ha KOHCYJIbTAIlMHU, HA MPAKTUYECKOM 3aHITHH.

PaGora mo anropuT™Mam, IpEACTaBICHHBIM B METOAWYECKUX
YKa3aHUSAX 110 BBINOJIHEHUIO JAa0OpaTOpHBIX paboT. AHammu3
BBIITOJTHEHHOH pa0oThl, (OpMYyIMpPOBKAa BBIBOJOB IO HTOTaM
JlaGopatopHas paboTa | BHITOTHEHHOH PabOTEl HA OCHOBAHUM MaTepPHasa, OYEPIHYTOTO U3
KOHCIICKTOB JICKIIMH, OCHOBHOM M IOTIOJHUTEIBHOW IJUTEPaTypHI,
pecypcoB cetu MutepHer. Ilonck OTBETOB Ha KOHTPOJIBHBIC

BOIIPOCHI.
IToaroroBka K Pabora ¢ KOHCHEKTaMu JEKIUi, OCHOBHOM M JOMIOJIHHTCIHHOM
PK3aMEeHy JUTEepaTypoi, pecypcamu cetu MHTEpHET.

11 Ilepeyenb HGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMbIX NPH
OCYyLIEeCTBJICHHMH 00pa30BaTeJILHOIO0 NMPoLecca M0 JUCHUILUIUHE, BKIKYAs
1epeYeHb MPOrpaMMHOI0 odecreYeHrsl M HHPOPMALMOHHBIX CIIPABOYHBIX
CHCTEM

NupopmallnoHHble TEXHOJIOTHUH, HCIOJIb3YyEeMble TMPH  OCYLIECTBICHUU
o0pa3oBaTeNIbHOTO  Mpolecca IO JAWCUUIUIMHE  TO3BOJSIOT:  00ECHeduTh
B3aMMOJICHCTBHE MEXIYy YYaCTHUKaMH 00pa30BaTEIbHOIO MpoIiecca, B TOM YHUCIIE
CUHXPOHHOE U (WJI1) ACHHXPOHHOE B3aUMOJIEMCTBUE TIOCPEACTBOM ceTH MHTEpHET,
B T.4. C UCIOJIb30BAaHUEM DJIEKTPOHHON MH(OPMALMOHHO-00pa30BaTENbHOM Cpebl
YHUBEPCUTETA; (PUKCHUPOBATh XOJ 00pa3oBaTENILHOTO IIPOLECCa, pPEe3yJIbTaTOB
IPOMEKYTOUHOM aTTecTallMik 1O JAWCHUIUIMHE W PE3yJbTaTOB OCBOCHUS
0o0pa30BaTeNbHOM IPOrpaMMBbl; OpPraHU30BaTh IPOLECC O0pa30BaHUSA IIyTEM
BU3yaJIM3allMM  HM3y4aeMol  MH(OpManuMu  MOCPEICTBOM  HCIOJb30BaHUSA
npe3eHTalui, y4eOHbIX (DUIBMOB; KOHTPOJIMPOBATh PE3yJbTaThl OOyYEHHs Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHMSI.

11.1 TIlepeyeHb JHMIEH3HUOHHOT0 W CBOOOJTHO PACHPOCTPAHSIAEMOIO
NMPOrPaMMHOI0 o0ecneyeHnsi y4eOHOr o mpoiecca

Ne HanmenoBanue TemaTuka

1. |Microsoft Windows OnepannonHas cucreMa

2. |Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT 0pHCHBIX TPHITOKEHUH




11.2 Ilepeyenb npogecCHOHAJIBHBIX 023 JAHHBIX U HMH(POPMANMOHHBIX
CIPABOYHBIX CHCTEM

Ne .
wn HaunmeHoBaHue TemaTuka DJIEKTPOHHBII ajgpec
CripaBo4HO-TIpaBoOBast http://www.consultant.ru
1. cucrema YuuBepcanpHas | Jloctyn c KOMIIBIOTEPOB 3JIEKTPOHHOTO
«Koncynprantlloocy YUTAIBHOTO 3a7a Oubauoreku SAplrAY.
NudopmannonHo-
(op fa https://www.garant.ru/
paBoOBOI nopran
2. YHusepcansHasg | Jloctyn c KOMIIBIOTEPOB 3IEKTPOHHOIO
«["apanT»
YuTaNBHOTO 3a1a Oubmuorexku SAplrAY.
https://polpred.com/
JlokanbHag cerp PI'BOY BO «SpocnaBckuii
baza nannbix Polpred.com . .
3. 0630 CMI VYuupepcanvHas | [AY» / wWHIMBUAYaIbHBI HEOTPAaHUYCHHBIN
P JIOCTYNl M3 JIO0OH TOYKH, B KOTOPOH HMeercs
JocTyn K cetd HTepHEeT 1o JOTHHY U HapoJIio.
https://rusneb.ru/
K MIPOU3BEICHUSIM, nepenie M B
HanmonanpHas o
00IIIECTBEHHOE JOCTOSIHUE TOCTYIT CBOOOTHBIN.
4. AJIEKTpOHHAs OuOIMoTeKa | YHUBEpcaabHas
(HDB) K npousBeneHusiM, OXpaHSE€MbIM aBTOPCKHUM
MPaBOM JIOCTYN C KOMIIBIOTEPOB 3JIEKTPOHHOTO
YUTABHOTO 3as1a Onbauoreku SAplAY.
Cneuunannus3upos | https://www.fao.org/agris/ru
5. | basa nanupix AGRIS 5 P P £as
aHHas Hocryn cBoOOAHBII
Nudopmanmuonno-
CIIpaBOYHAs cucremMa .
P . Cnenunanu3upos | http://www.cnshb.ru/AKDiL/
6. «CenpCKOX0351CTBEHHAS "
aHHas JlocTyTt CBOOOTHBIA.
DJIEKTpOHHAsT OuOIHOTEeKa
sHaHuiy (CObu3)
baza JIAHHBIX Orbit https://www.questel.com/product-release/intelligence/
. . Crnennanusupos .
7. Premium edition Hoctyn B pamkax [entpanu3oBaHHOM
aHHas .
(xoseknus Questel SAS) (HalMOHAIBHOM ) MIOANUCKH
. https://link.springer.com
baza  pmamHbix  Spriner | Ceunajanu3upoB .
8. Nat Book Collecti Hoctyn B paMKax IlenTpann3zoBaHHOM
ature eBook Collections | annas (RAIMOHAIBHOH) MOAHCKR

11.3 doctyn k cetu UHTEpHET
Kaxnprii oOyuaromuiicss B TE€UEHUE BCEro mepuojia oOydeHHsl oOecredeH

WHIUBUYyaIbHBIM HEOTPAaHUYEHHBIM JOCTYNOM (yIaJ€HHBIM JOCTYIIOM) K CETU
HNHTepHeT U K 3JeKTpOoHHOM HHGOpMaIMOHHO-00pa3oBarenbHol cpene PI'BOY
BO fpocnasckuii ['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://link.springer.com/

12 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIHHE

MaTCpI/IaHBHO-TCXHI/I‘IGCKa}I 68,38,, H€06XOI[I/IM8,}I A1 OCYHICCTBJICHUSA
06p&30BaTCJ'IBHOFO nmponecca 1Mo AUCHUILIMHE BKIHOYACT B CBOM COCTaB
CIICIHAaJIbHBIC ITIOMCIICHU A :

- y‘{C6HBIC AyJUTOPHUHU AJIA ITPOBCACHUS 3aHATUMN JCKINMOHHOI'O THUIIA,

— yd4eOHble ayJIUTOPUHU JUIsI TPOBEACHHS 3aHITUA CEMHHAPCKOTO THUIIA
(MpakTUYECKUX 3aHATUH (CEMUHApPOB), 1a00PaTOPHBIX padoT);

— yueOHbIe ay TUTOPUH JIJISl TPYIIIIOBBIX M MHIMBUTY AJIbHBIX KOHCYJIbTALIMIA;

— yueOHble ayJUTOPUM [UJIsl TEKYILIETO KOHTPOJII U MPOMEXKYTOYHOU
aTTecTaluy,;

— IIOMCIICHUA OJIA CaMOCTOSITCJIbHOM pa6OTBI;

— TOMEIICHUS MJIS XPaHEHUSA MW NPOPUIAKTUYECKOTO OOCITYyKUBAHUS
000py10BaHUS.

[Ipu mpoBeneHHH 1a0OPATOPHBIX 3AHITUNA HCIONB3YeTCA JIabopaTOpHOE
000opyoBaHue.

CroenuanbHble  TOMEIICHHUS  YKOMILUIEKTOBAHBI  CIEHHAIU3UPOBAHHON
MEOENbI0 W  TEXHUYECKUMH CPEICTBAMH OOYYCHHWsI, CIyKAIIUMH IS
npeacTaBlieHuss tHPopMaluu OOJIBIION ay JUTOPHUH.

[lomenienuss s CaMOCTOSATENBHOM pPadOThl O0YYarOIIMXCS OCHAIIEHBI
KOMIIBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO NOAKIIOUEHHUS K ceTH «MHTepHET» N
o0OecrieyeHneM JIOCTyla B DJJIEKTPOHHYIO HH(DOPMAIMOHHO-00pa30BaTEIbHYIO
Cpeny YHUBEPCHUTETA.

Yucno mocagouHbIX MECT B JIEKIMOHHOW ayJuTOpUHU OoJiblie MO0 paBHO
CIIMCOYHOMY COCTaBy TIIOTOKa, a B ayJWTOPUH U TPAKTHUYECKUX 3aHITHH
(ceMHHapOB), TAOOPATOPHBIX — CIUCOYHOMY COCTaBY T'PYIIIBI 00YyYarOIINXCS.

Yucno moOCaloYHBIX MECT B ayJUTOPUH [UJIsl TMPAKTUYECKUX 3aHITHN
(cemuHapoB) O60JbIIE JTUOO PABHO CIIUCOYHOMY COCTAaBY I'PYMIIBbl 00yYarOIIUXCS.

Yucno mocagoyHbIX MECT B ayJUTOPUH IJis JTaOOpaTOPHBIX padOT OoJbIle
au00 paBHO MOJOBMHE CIUCOYHOIO cOCTaBa TIpymmnbl oOydaromumxcs. (s
IPOBEJCHUS JIAOOpaTOpHBIX paboOT rpymnna oOydarooluxcs JENUTCS Ha JIBE
NOATPYTIIbI).



13 Opranuszanus o0pa3oBaTeJIbHOIO MpoLecca
JIMI ¢ OTPAHMYECHHBIMHU BO3MOKHOCTSAMM 310POBbS

OOyyeHnne 00y4aromuXCsi C OrPaHUYEHHBIMHU BO3MOXKHOCTSMH 3/I0POBbS IIPU
HEOOXOJUMOCTH  OCYUIECTBIIIETCS HAa OCHOBE aJalTHUpPOBaHHOW paboueit
OpOrpaMMbl  CHCIIOJIb30BAHMEM  CIELUUAJbHBIX ~ METOAOB  OOy4YeHHS U
TUIaKTHYECKUX  MaTepHaliOB,COCTABICHHBIX C  Y4eTOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO PAa3BUTHS, WHANBUAYATHHBIXBO3MOKHOCTEH M COCTOSIHHSA
3I0pOBbsI TAKUX 00yUaroImuxcs (00yJaromerocs).

B mensx ocBoeHus ydeOHOW MpoOrpamMmbl IUCHUIUITMHBI WHBATUAAMHU M JIHIIAMA
COTpaHMYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbsI Y HUBEPCUTET 00ECTICUNBALT:

— JI71s1 THBAJIUJIOB | JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/IOPOBBS TIO 3PEHUIO:
pa3MelieHne B JOCTYIMHBIX JIJIs1 00YYaIOINXCsl, SIBJISIOIINXCS CIETIBIMHU WITH
c1abOBUIAIIMMHU, MECTaX M B aIallTUPOBAHHOMN (opMe CrpaBOYHOM MHPOpMaAIIUU
OpacnucaHuM y4eOHBIX 3aHATUH; IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIETO
oOy4aroieMycsi HEOOX0IUMYIO IOMOIIb; BBIITYCK albTEPHATUBHBIX (POPMATOB
METOMYECKMX MaTeprasoB (KPYMHbIN WPUPT UK ayauodansl);

— 1711 ’HBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBBS MO CIYXY:
Ha/JIeXKaIllMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOM3BEIEHUS HH(OpMaLIUY;

— NIJ1s1 ’HBAJIUJIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBBSI, HMEIOIINX
HapyUICHUS OTIOPHO-/IBUTATEIHHOTO ammapara: BO3MOYKHOCTh
OeCIpensITCTBEHHOTOJJ0CTya 00yJalomuXcsi B ydeOHbIe TOMEIIEHUS, TyaJleTHbIC
KOMHAaThl U JpyruenoMenieHusi kKadeapbl, a Takke MpeObIBaHHE B yKa3aHHBIX
MOMETIEHUSX.

OOyuaromuecs u3 uncia wHBAMHMIOB U jwi ¢ OB3 obecrneueHbl MmeYyaTHBIMU U
(MM )3NIEKTPOHHBIME 00pa30BaTEIbHBIME pecypcaMu B (popMax, aanTHPOBAHHBIX
KOTpPaHUYEHHUSAM UX 3710pOoBbsi. OOpa3oBaHue 00y4arOIUXCs C OTPaHUUYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbBSI MOXKET OBITh OPraHM30BaHO KaK COBMECTHO C JAPYyTHMHU
00y4aroIUMUCs, TaK U B OTACIBHBIX TPYIIAX WU B OTACIBHBIX OpTaHU3AIHIX.
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AHHOTAUIMS PABOYEH IPOTPAMME )m&cunnmmpi

MPOPEKTOp MO

b1.0.12 «Xumus»

Koa n HanpasJIeHHE NOAr0TOBKH

i 3
Hnoexc oucyunnunvl « Haumenosanue ()ucuun.rzuybt» G

35.03.06 Aepounoicenepus

OpeaHus*auwz u 06czzyolcueaHue mpancnopma u 102ucCmuKka 6

HanpaaenHocts (npopuib) AIIK

Kpannpukauus

®opma o0yueHus
INoa Hayas1a MOArOTOBKH
dakyabTeT

Boinyckaromast kagenpa

baxanasp

3A0YHas

2024

UHJICEHepHbIU

Texnuueckuil cepguc

Kadgenpa-paspaboTunuk Oronozus
O0beM AUCUMIIMHBI, 4. / 3.€. 108/3
®opma KOHTPOJISI (POMEKYTOUHASI aTTeCTALMSI) 9K3aMEH

JlexaH
MH)KeHepHOTo (akyabTeTa

[Tpencenatens YMK

3aBeIyIOILHi BbIITYCKaIOLLEH
kadenpoit

Y/ v

K.M.H., Q0YeHm

(noonucy) (yuénasn cmeneHp,

36aHue)

(no0Micw)— (yuénas cmeneHo,
, 36aHue)
£
/@ K.M.H., Q0yeHm
(noonucy) (yuénas cmenemy,

38anue)

Spocnasnb 2024 r.

[lleurynosa E.B.

AmnanpuH [.E.

Couxkas U1.M.



Jlexun — 4 .
Jlaboparopuple 3aHsTHA 4 4.

CamocrositenpHast pabora 90,40 .

MecTo IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbI:

JucuumiHa « XuMUs» OTHOCUTCS K 00s13aTelIbHOM YacTh 00pa3oBaTeIbHON
nporpaMmbl OakaiaBpuara.

JucuuniauHa HanpasJieHa Ha GOPMHUPOBaHME CJIeIYIOIUX KOMIIeTCeHIUM:

- OﬁlllerO(l)eCCI/IOHaJ'II)HbIe KOMIICTCHITUA 1 HTHIANKATOPLI UX JOCTHKCHUA

Kon Copnepxanue Kon 1 HauMeHOBaHME HHAMKATOPA JOCTHKEHUS] KOMIIETCHIIMHI
KOMIICTCHINH KOMIICTCHINH 3HATh | YMETh | BJAJ€THh
Crocoben  perratp | OMK-1.1
TUIIOBBIE 3aauu na-1: I[eMOHcrpnpyeT 3HaHI/I§ OCHOBHBIX 3aKOHOB MAaT€eMAaTH4Y€CKHUX,
. | ecTeCTBEHOHAYYHBIX M  00IeNPOdecCHOHATBLHBIX UCHUTLIUH
npodeccuoHaIbHON y wenpog Jci ’
HEOOXOMUMBIX /I  pellieHHs1 THIOBBIX 3aJa4 B o0jacTH
JIESITETbHOCTH Ha
. | aTpOMHIKeHepPUH
OCHOBE 3HaHUMN
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTHYECKUX U [TpousBoauTh
€CTECTBEHHBIX HayK BBIUMCIICHUS C CoBpemeHHOI
OcHoOBHBIE 3aKOHBI .
Y IPUMCHCHHUCM XUMITH HUCII0JIb30BaHUEM TEPMHUHOJIOTHEH B
MH(POPMAHOHHO- OCHOBHBIX ITOHATUH M | 00J1aCTH XUMHUH
KOMMYHUKAIMOHHBIX 3aKOHOB XUMHUU
TEXHOJIOTH1

Kparkoe coaep:kaHue JUCUMINIMHBI: OCHOBHBIE 3aKOHBl XHMUH,
nepuoanueckuil 3akoH .M. MenaeneeBa, cTpoeHHE aroma, XUMUYECKas CBS3b,
pacTBOPbBl  JJIEKTPOJIMTOB, XUMHYECKAs  KUHETUKA, TEPMOJMHAMHYECKUE
MapaMeTpbl XUMHUYECKUX PEAKIUN, JIEKTPOXUMHUS, KOPPO3Us METAILIOB, 3aIlUTa
METaJIOB OT KOPPO3HUH.




