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[Ipu paspabotke paboueil mporpammbl aucuuiuiuebl (nanee — PIIJ]) «Xumus» B OCHOBY
I10JIOJKEHBI:

1. ®enepanbHblii rocyAapCTBEHHbIN 00pa3oBaTelbHbIM CTaHAAPT BbICILIEro 0Opa3oBaHus — GakanaBpuar Mo
Hanpas/eHU10 noAroToBkH 35.03.06 ArpouHxeHepus, YTBep)KACHHBIM Nprka3oM MuHoOpHayku ot 23 aBrycta 2017
r. Ne 813, ¢ u3MeHeHUsIMH, BHECEHHBIMU NpuKka3aMy MuHOOpHayku oT 26 HosiOpst 2020 r. Ne 1456, ot 8 depans 2021
r. Ne 83, ot 19 utons 2022 r. Ne 662, ot 27 denpanst 2023 r. Ne 208.

2. Ilpuka3 MunuctepcTBa HayKkH U Bbicuiero oopasoBanus Poccuiickoii @enepauuu ot 08.02.2021 Ne 83 «O BHeceHUH
M3MEHEHUH B (eiepalibHble rOCYAapCTBEHHbIE 00pa3oBaTelibHble CTAHAAPTHI BhICIIEro 00pa3oBaHus — GakanaBpuar 1o
HanpaBleHUSM TOArOTOBKU

3. Ilpuka3z MuHHCTEpPCTBAa HayKH U Bbicuiero obpasosanus Poccuiickoit @enepaunn ot 26 Hos6ps 2020 r. Ne 1456
«O BHeCeHMH U3MEHEHHH B (efepalibHble rocyAapcTBEHHbIE 00pa3oBaTebHbIe CTAHAAPTHI BBICLIETO 00pa30BaHHs»; -

4. VueOHbli maH 1O HanpaBieHuto noArotoBkd 35.03.06 ArpouHXeHepHs, HanpaBIeHHOCTb (MPOQHUIB)
«OKOHOMHUKA TEXHHUYECKOrO cepBuca», onodpeH YuenbiM coBetom OI'BOY BO «Spocnasckuii TAY» 3 mapra 2025 .
ITporokon Ne 2. Tlepuon o6yuenus: 2025 — 2030 rr.
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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 aKaJEMUYECKUX 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
padoThl 00yYArOIIKXCS 110 AUCLUIIIIMHE 9
6.1  Bunel camocTosarensHol paboTsl oOyuatomuxcs (CP) 9
6.2  Metonuueckue ykazaHus (JI1 CaMOCTOSITEIbHON PabOTHhI) 9
7 @DOH/1 OLIEHOYHBIX CPEACTB JJIs1 MPOBEIACHUS TEKYILIEU U MPOMEKYTOUYHON
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 KOMIIETCHIIMM 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
KOMIIETEHILIMH B ITPOLIECCE OCBOEHUS 00pa30BaTEIbHOM IPOTrPaMMBbI 12
7.3.1 Tunossle 3a7aHus 751 MPOBEACHUS TEKYIIETO KOHTPOJIS U pyOeKHOTro
TECTUPOBAHUSA 12
7.3.2 Tunossle 3aJaHus 1J1s1 IPOBEACHUSI IPOMEXKYTOUHOM aTTeCTAlMU (9K3aMeHa) 15
7.4  Mertoanyeckne MaTepuasl, ONPEAESISIIOIUE IPOLEAYPbl OLICHUBAHUS 3HAHUM,
YMEHMM, HABBIKOB, XapaKTEPU3YIOLIUX dTabl (HOPMUPOBAHHS KOMIIETEHIUI 18
8 [lepeueHb OCHOBHOM U AOMOJHUTENBHON Y4eOHO TUTEpaTypbl, HEOOXOIUMOI

JIJISI OCBOEHUS JUCIIUTLIINHBI

19



No HaumMeHoBanue pasjena (moapasziena) Crp.
8.1  OcHoBHas yuyeOHas JuTeparypa 19
8.2  JlomomHuTenbHas yueOHas IUTEpaTypa 19
9 ITepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKALIMOHHON CETU

NuTepner 20
9.1 IlepeudeHb AIEKTPOHHO-OMOIMOTEYHBIX CUCTEM 20
9.2  llepedyeHb PEKOMEHIYEMBIX HHTEPHET-CAUTOB IO NUCLMILINHE 20
10 Meronnyeckue ykazaHus 1js 00y4aroluXxcs 0 OCBOCHUIO TUCHUIIIHbI 21
11 [lepeuens MHPOPMAITMOHHBIX TEXHOJIOTHM, HCIOIB3YEMBIX TIPU

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOLIecca MO JUCIHUILIMHE, BKIIOYAs

nepeyeHb NporpaMMHOro 00ecreyeH st U MH(OPMALIMOHHBIX CIIPABOYHBIX

CUCTEM 21
11.1 IlepedeHpb AMIIEH3MNOHHOTO M CBOOOTHO PACHPOCTPAHAEMOTO MPOTPAMMHOIO

obecrmeuenus yaeOHOTO mporiecca 21
11.2 Ilepeuenb npodeccnoHaNbHBIX 0a3 1aHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHbIX

CUCTEM 22
11.3  loctyn x cetu UaTepHET 23
12 MarepuanbHO-TeXHUYECKOE oOecreueHue 00yueHus Mo AUCIUILIINHE 23
12.1 Ilnanupyemble NOMELIEHUS AJIs IPOBEACHUSI BCEX BUIOB yUeOHOM

NESTEIIbHOCTH 23
13 Opranuzanust 00pa3oBaTeIbHOTO MpoIecca sl JUI] C OTPaHUYCHHBIMU

BO3MOYKHOCTSIMU 3JI0POBbsI 25

[Tpunoxenus

[Tpunoxenue 1. AHHOTaIMA paboyelt TPOrPaMMbI TUCITUTITNHBI



1 lleab n 3aga4M 0CBOEHUA JUCHHUILIMHBI

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

3agaum:

— UW3Yy4YeHHE OCHOB COBPEMEHHOTO YUCHHUS CTPOCHHS aTOMa U TEOPUHN 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;

— oOecrmeunTh  BBITIOJIHEHHE  OOYYalOIMIUMHKCS  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(beCCHOHaHbHBIX
JUCIAIIIINH, H€O6XO,Z[I/IMBIX JUIA pEeIICHUA TUITIOBBIX 3a/1a4 B obyactu ArpOMHKCHEPUHN

OCHOBHBIE 3aKOHBI XUMHH

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

CoBpeMeHHOH TEPMHUHOJIOTHEH B
00nacTH XUMUH




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

MporpamMmsbl OakajiaBpuara.

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

Bua yueoHoi pa6oThl Beero 3a 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.



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

7 ®oHI OLIEHOYHBIX CPEACTB Al IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0yyarouuxcs 1Mo JUCHUIIMHE

@DOHJT OLIECHOYHBIX CPEJICTB MO AUCHUILIMHE «XUMHUS» — KOMIUIEKT METOJUYECKUX U
KOHTPOJIbHO M3MEPUTENBHBIX MaTEpHAJIOB, TNpEIHa3HA4eH [UIsi OLEHUBAHUS YPOBHS
chopmupoBanHoctu kommneTeHIuu OIIK-1 Ha pasHbIX cTagusx OOy4EeHHS Ha COOTBETCTBHE
WHJUKATOPaM JOCTHUKEHUS KOMITETEHIIUM.

@DOHJI OLICHOYHBIX CPEACTB BKJIIOYAET KOHTPOJBHBIE MaTe€pUaibl ISl MPOBEACHUS
TEKYILEro KOHTPOJIA YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTALMU 1O 3aBEPLICHUIO ITEpHoIa
oOyd4eHwus.

Texymuii KOHTPOJb YCIEBAEMOCTH OOECHEYMBAEeT OLEHUBAHUE XOJa OCBOCHUS
JTUCITUTUIMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIBIOTEPHOTO HJIA OJIAHOYHOTO TECTUPOBAHMUS.

[IpomexxyTouHast arrecranyss HMMEET LEJIbI0 ONPEACIUTh CTENEHb JOCTHKECHHUS
3allJIaHUPOBAHHBIX PE3yJIbTaTOB OOyUEHHUS MO JUCHMIUIMHE 3a OIpEIeJCHHbIH 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 NIPOBEPKHU 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
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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 IUIOTHOCTBKO pacTBopa W

COJIepKaHUEM 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
PacTBOPEHHOTO BEIIECTBA?

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

10. C moMoumipl0 Kakmx MOKAa3aTeNe MOYKHO OXapaKTepHU30BaTh KHCIOTHOCTH
(1€109HOCTR) pacTBOpa?

11. Kaxkwne BemecTsa Ha3pIBAOTCSA MHAMKATOpaMH? UTO HA3bIBAETCS MHTEPBAIOM
nepexo/ia UHAnKaropa?

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

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

14. Yro Ha3wpIBaeTCsl TUIAPOJM30M coyiel? B Kakux cliydasix OpU THAPOIU3E
o0pa3yroTcs: a) Kucible 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 BJIEKTPOAHOIO M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEHIIMATA
BEILIECTB.

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

Uto Ha3bIBAETCS DIIEKTPOIHBIM IMOTEHIIMAIOM METaIa?

Kakue »snekTpojHble TMOTEHIMANbl Ha3bIBAIOTCA CTaHAapTHbIMH? Kak ux
ONpeaeIatoT?

YpasHenue HepHcra.

Kakne ycTpoiicTBa Ha3bIBalOTCS TrajbBaHMYEeCKUMHU 3ieMeHTamu? Kakoi
ANEKTPOJ B TAIIbBAHUYECKOM JJIEMEHTE SIBJIIETCS KATOJIOM, aHOAOM?

Kak cocrtaButh CcxeMy TrajabBaHMYECKOrO 3JieMeHTa M BblYMCIUTh OJIC
rajgbBaHUYECKOIO AJIEMEHTA?

Uro nHazbiBaeTcs Koppo3uen mertamuioB? Bunael koppo3nu. K kakum u3 HUX
OTHOCHUTCS Ta30Bas KOPpO3us?

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 — HaXOAsIIeecss B KOHTAKTE C OJIOBOM
uiu Menpio? OTBET 000CHYHTE.

Kak mpotekaer koppo3usi B cilyda€ MOBPEXKICHHUS MOBEPXHOCTHOTO CIIOS
OIMHKOBAHHOI'O U HUKEJIMPOBAHHOIO JKeJie3a IPU UX KOHTAKTE C BOJOW?
Cnoco0bl 3a1UThl METAIIJIOB OT KOPPO3UH, UX CYIIHOCTb.

[IpoTekTopHass u KaToAHas 3alllUTa METAUIOB 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, TPOTEKAIOIIUX 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 pa3JIOKUBIIEHCS BOABI 1 00bEM BBIJEIHUBIINXCS 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. Kakoii Uikl 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
OKHUCJISITHCS IPU KOPPO3UH, €CJIM 3Ta Napa METAJJIOB MOMAJET B KUCIYIO CPEely
(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 Mpy padboTe JaHHOTO KOPPO3UOHHOTO TrajbBaHU-
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 3aJayd MPOQEecCHOHATBHON

NEATEIILHOCTH HAa OCHOBE 3HAHUUM OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX WU
€CTECTBEHHBIX HAyK C TMPUMEHEHHEM HH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH.

10.

Bonpocul k Ix3ameny:

OcCHOBHBIE IOHATHUS U 3aKOHBI XUMHUH. MOJIb, MOJIApHAsI Macca, XUMHYECKUN
DKBUBAJICHT, MOJISIPHAs Macca SKBHUBAJICHTA. 3aKOHbI XUMHUHU: COXPAHEHUS
Macchl, IOCTOSIHCTBA COCTaBa, 3KBUBAJIEHTOB, 3aKOH ABOTapo.

CoBpeMeHHass Teopusi cTpoeHus aroma. KBanToBble umcia. duszndeckuit
CMBICJI KBAHTOBBIX YUCEJI C TOYKHU 3PEHUS CTPOCHUS aTOMa, UX B3aUMOCBS3b.
[IpuHIUTIBI  3aMIOJIHEHUSI ATOMHBIX OpOWTAJIed JJIEKTPOHAMH: TMPUHIIMIT
HavMEHbIIEH 3Hepruu, npaswio KiieukoBckoro, npuHumn Ilaymu, npaBuiio
XyHJa, «IIpOBaj» EKTPOHOB.

[Tepuonnueckui 3akoH JI.U. MeHueneeBa — OCHOBHOM 3aKOH XWMWH, CBSI3b
€ro €O CTPOCHUEM AaTOMOB. XapakTep M IPHUYNHA H3MEHEHUS CBOWCTB
AJIEMEHTOB B NEPUOAAX U TJIABHBIX MOATPYIIIAX B MEPUOAUYECKON CUCTEME
DIIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XMUMHYECKHX 3JEMEHTOB M HMX pPAaCIOJIOKEHUE B
nepuoanueckon cucreme J[.M. Menneneea. Pa3zo0parb Ha mnpumepax
CTPOEHHUE X BAJEHTHBIX YPOBHEN AIEKTPOHHBIX 000JIOYEK.

[TonsiTie 00 »HEPrMM MOHU3ALMU, OHHEPrUM CPOJACTBA K DIIEKTPOHY,
IIEKTPOOTPHULATENIBHOCTH. Kakue cBOMCTBAa aTOMOB OHU XapaKTEPU3YIOT.
KoBanenTHas, MOHHas, BOJOPOAHAs, METAUINYECKAas XHUMHYECKHUE CBS3U
(pa3obparh Ha nmpumepax).

CBoliCTBa KOBAJEHTHOM CBSI3U: SHEPrusi, MJIMHA, KPaTHOCThb, MOJIAPHOCTb,
HaIlpaBJICHHOCTb, HACBIIIAEMOCTb.

KoBasienTHass xuMuyeckas CBsi3b, YCJIOBHS €€ OOpa3oBaHUS MO METOIY
BaJICHTHBIX CBsi3e. MexaHu3mbl O00pa3oBaHUs KOBAJICHTHBIX CBS3EH:
OOMEHHBIH, JOHOPHO-AaKIENTOpHbIH. CUrMa - U MH - CBSI3U, MOSACHUTH Ha
IpuMepax.

THITBI MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUS.
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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, @akTopsbl, BAUSIOIINE HA CKOPOCTh XMMUYECKON peakliny. 3aKOH
JEUCTBYIOIIMX MACC - OCHOBHOM 3aKOH XMMHWYECKON KuHeThkh. KoHcTaHTa
CKOpPOCTH PEaKIIUH.
BnmsiHue temnepaTypbl Ha CKOPOCTh XUMHUYECKUX peakuui. [IpaBuno Bant-
l'odpda, TemmepaTypHblii KOIPOUIMEHT peakUH. DHEpPrus aKTUBALUU
XUMHUUYECKUX peaKklnil. Y paBHEHUE AppeHunyca.
Xumunyeckoe paBHoBecHe. [Ipu3Hakun xumuueckoro paBHoBecus. KoHcTaHTa
paBHOBecusa. (CMmenieHMe paBHOBECHS MNPH H3MEHEHUM KOHUEHTPALWH,
TemriepaTypsl, nasinenus. [Ipunuun Jle-1llaTense, pa3obpath Ha npumepax.
Tepmoannamuueckas cucrema. OCHOBHbIE TEPMOAMHAMHUYECKUE MTAPAMETPHI:
BHYTPEHHSISI SHEPrus, SHTAJbIUsA, SHTpomnus, sHeprus ['ubOca, 3Heprus
I'eneMromabna.
[TepBblil 3aKkoH TepMoaAMHAMUKU. [IpuioskeHure 3Toro 3akoHa K U300apHBIM U
MU30XOPHBIM IpOLIECCaM.
Tepmoxumus. TermoBsie 3¢ dexTsl peakuuii. 3akoH ['ecca u ero cieacTBus.
Tepmoxumunueckue ypasuenus. Pacuer AH Oy, AS 05 ~AGO o
Knaccudukanus AucepcHbIX CUCTEM 110 CTENEHU IUCIIEPCHOCTH.
HctunHble pacTBOpbl. TepMoaMHAMKKa MPOLECCOB pacTBOpeHus. CrnocoObl
BBIPAKECHMSI KOHIICHTPALMK PACTBOPOB.
PactBopsl  3sekTposnTOB.  Teopuss IIEKTPOIUTUYECKOW AUCCOLMALIAM.
['unparanust noHOB. CUIIbHBIE U CITA0BIE AIEKTPOJIUTHI.
PactBopb! cnabbix anektponuToB. Ctynenuatas auccouuanusi. CTeneHp u
KOHCTaHTa AMCCOLMAIMK clIa0bIX 37eKTpoiuToB. OT Kakux (PakTOpOB OHU
3aBuCAT? 3aKoH pazbaBieHus OcTBabaA.
DnexTposTHYecKass auccouuanus Boabl. MOHHOE NpPOU3BENEHUE BOJBI.
Bonopoansii u runpokcuibHbii nokazatens pH u pOH. bydephsbie
PacTBOPBI.
I'maponus comei. Tunbsl ruaponusa. KoHcraHTa, cTeneHb THAPOIU3A,
B3aMMOCBS3b MEXAy HUMU. CTyIIeH4aThld TUAPOIIN3.
OKHUCANTENBHO-BOCCTAHOBUTEINbHBIE peakuu. [[oHATHE CTENEHN OKUCIEHUS
atoma B Monekyne. [Ipomeccsl okucnenuss u BoccranosiieHus. [IpuBenure
IIPUMEPHI BEIECTB OKUCIUTEIEN U BOCCTAHOBUTENEHM.
MexaHn3M BO3HUKHOBEHHs 3JIEKTPOIHOIO MOTEHIMAJIA HAa TPaHULIE pa3ieria:
ITIOBEPXHOCTb METAJIJIa- PACTBOP DJIEKTPOIUTa. Y paBHeHUE HepHcera.
CranpapTHbIid BOJIOPOIHBINA 3IEKTPOA. Pl Hanps>KeHU METasioB.
["anpBaHnnMueCKU 3JICMEHT. 2]1C rajJbBaHUYECKOTO 3JIEMEHTA.
KOHIIEHTpamOHHBIN raJIbBAHUYECKUN DIIEMEHT.
DIEeKTpOoJIN3 pacTBOPOB M paciuiaBoB. [Ipormeccsl, mpoTeKkaromue Ha KaToae
u anoze. IIpumepsl. 3akonsr Dapanes.
Buasl Koppo3un METALIOB.
DJIEKTPOXMMHYECKAss KOPPO3Wsl. YPAaBHEHUS PEAKLMM, MPOTEKAIOUIUX IPU
ragpBaHoKoOppo3un. PazoOpars Ha mpumMepax.

30. CnocoObl 32Tl METAJUIOB OT KOPPO3HUHU.



Ilpakmuueckue 3a0anus 011 nPo6edeHUs IK3AMEHA:

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

Ilpumep 2. XpoMm HaxoAauTcs B KOHTaKTe ¢ cepedpom. Kakoil n3 meramios
OyJzieT okucisAThCA npu koppos3uu B kuciout cpene (HC1)? Hanumure ypaBHeHUs
AJIEKTPOJIHBIX MPOILIECCOB (B MOHHOM BHUJE) M COCTaBbTE CXEMY O0Opa3yIoIIerocs
KOPPO3HOHHOTO TaJIbBAHMYECKOTO 3JIEMEHTA.

Ilpumep 3. Cucrema 2CO + Oy 2CO; + Q HaxoIUTCA B COCTOSTHUU
paBHOBecUsl. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTh PEAKIMHU MPU YBEIUYCHHUU
KoHIIeHTparuu okcua yriepoaa(ll) B 4 paza?

IIpumep 4.Kax HY>KHO MU3MEHUTH JABJICHUE, TEMIIEPATypPy, KOHIIEHTPALNIO
UCXOJIHBIX BEIIECTB, 4YTOOBI CMECTUTh XHMHUYECKOE DPABHOBECHUE B CTOPOHY
obpazoBanus yriaekucyoro raza: 2CO + O, «» 2C0O, + Q?

Ilpumep 5. Hanucare ypaBHEHHME MNPOLECCOB SIIEKTPOIM3a BOJHBIX
pactBopoB coneit: xiopuaa meau (II), cympdarta amroMuHHUS C  yTOJIHHBIMH
AIIEKTPOJAMHU.

Ilpumep 6. I'aTbBaHUYECKHUIN DJIEMEHT COCTOUT M3 CEPEOPSHOTO 3IEKTPOJA,
norpyxénHoro B 1 M pacTBop HUTpaTa cepedpa M CTaHIAPTHOTO BOJAOPOIHOTO
anektpoaa. Beruucoute OJIC snemeHTa, HamucaTh YPaBHEHHS SJIEKTPOIHBIX
MPOLIECCOB U CYMMapHOW peakluu, MPOUCXOASIICH pu padoTe dIEMEHTA.

Ilpumep 7. CocTraBbT€ ypaBHEHUE THAPOJIM3a U PACCUUTANTE KOHCTAHTY
ruzpoausa (Kr) Bogsoro pacrsopa xiopuaa ammonus. Ky(NH4OH) = 2*%107 .

IIpumep 8. Bo CKOJIBKO pa3 yBEIUYUTCS CKOPOCTb XMMHUYECKOM peakluu,
€CIIM TIOBBICUTH TEMIIEPATYpy peakiuoHHOW cMecu Ha 30°? TemmneparypHblid
ko3 dunreHT paBeH 3. Ilpumep 9. Beruucnure pH pacTBopa, KOHLIEHTpALIHS
KaTHOHOB BOJOPOJA B KOTOPOM COCTaBIIsAeT 5,2* 10 momb/m.

IIpumep 10. Bprancimre KOHUEHTPALMIO KATHOHOB BOJOPOAA U TUAPOKCH/I-
aHUOHOB B pacTBope, ecau ero pH = §,3.

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

IIpumep 12. Beruuciure pH 0,1 M pacTBopa yKCyCHOR KHUCIIOTBI.

Ilpumep 13. Hannmure XUMUYECKY10 (OpMYITy TOM U3 Ha3BaHHBIX COJIEH, B
BOJITHOM pacTBOpe KOTopoi peHosndTanens 6eciBeTeH: Cyab(UT HATPHUSI, XJTOPU/T
aMMOHMUSI, KapOOHAT KaJvsl, IUAHU]] KaJIusl.

IIpumep 14. BBIMUCIUTD 3JEKTPOIHBIN MOTEHIIMAN JIEKTPOJIA U3
METAJUIMYECKOTO [IUHKA, norpy;keHHoro B 0,03 M pacTBOp HUTpaTa HMHKA.

Ilpumep 15.11pn 35eKTpoOIM3€E pacIyiaBa XJIOpUAa HaTpUs B TEUECHHUE 5 4acoB
Ha KaToJie BbLACIUIIOCH 3,6 T MeTaia. OnpenenuTs CUily ToKa U 00BEM XJiopa npu
HOPMAJIBHBIX YCJIOBHSIX.

Ilpumep 16. lluak HaXOAUTCSA B KOHTaKTe ¢ HUKeNleM. Kakoil u3 ajeMeHTOB
Oynet okucnsaThesa npu koppo3uu B kucioit cpene (HCl)? Hanumure ypaBHeHUE
AJIEKTPOJIHBIX IPOLECCOB (B MOHHOM BHUJE) U COCTAaBbTE CXEMYy O0pa3yrolerocs
KOPPO3HOHHOT'O TAJIbBAHUYECKOTO JIEMEHTA.



Ilpumep 17. CTEHKH CTaNbHOTO KOTJIA 3AIIUIIEHBI OT KOPPO3UH IO METOAY
npoTekTopa. B kauecTBe MaTepuana NpoTeKTOpa UCIOIb30BaIM IIJIATUHY, MarHuii,
BHUCMYT, 0JIOBO. B KakoM ciydae 3aiura npou3BeeHa NpaBUuiibHO?

7.4 Meroanyeckue MaTepuajibl, ONpeleJsilOIIe  MPOUEAYPHI
OLlCHUBAHUSA 3HAHMH, YMEHHH, HABBIKOB, XAPAKTEPU3YIOIIUX 3TANbI
(¢popmMupoBaHus KOMIIETEHIIU

KoHTponb OCBOCHHMS AWCHUIUIMHBI M OIIEHKA 3HAHWWA OOydYaronmxcs Ha
DK3aMEHE  MPOU3BBOJAUTCA B COOTBETCTBUU ¢ [lojmokeHueM o0 TpoBeACHUU
TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAllUU 00yUaroIIMXCsl
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) BBICTABISETCS MPU YCIOBUH MNPABUIBLHOIO
oTBeTa oOyuarorierocs He MmeHee 51 % TeCTOBBIX 3aJaHUM.

Ouenka  «HeyooeiemeopumesbH0)  BBICTABISIETCS  NPU  YCIOBUU
MPaBUJIBHOTO OTBETa 00yuaromierocs MmeHee yeM Ha 50 % TeCTOBBIX 3aJJaHUM.

JK3aMeH

Kpumepuu ouenueanusn sxzamena:

OueHka «omauuHo)»  BBICTABISETCA OOyYarIIeMycsi, IOKa3aBLIEMY
BCECTOPOHHHE, CUCTEMATU3UPOBAHHBIE, ryOOKHEe  3HAHUSL  BOIMPOCOB
AK3aMEHAIMOHHOTO OWJIeTa U YMEHHE YBEPEHHO MPUMEHSTh UX Ha MPaAKTUKE MPU
pelIeHNH KOHKPETHBIX 3a7a4, CBOOOJIHOE U MPABUILHOE 0OOCHOBAHUE MPUHSITHIX
PELIEHUM.

OueHka «xopouto» BHICTaBIseTCs 00ydYaronieMycsi, €CJId OH TBEPJO 3HAET
MaTtepuall, [PaMOTHO U MO CYLIECTBY U3JaraeT €ro, yMeeT MPUMEHSTh MTOJTyYECHHbIC
3HaHUS Ha MPAKTUKE, HO JIOMYCKAET B OTBETE WJIM B PEUICHUHU 3a]a4 HEKOTOPbIC
HETOYHOCTH, KOTOPBIE MOYKET YCTPAHUTh C TOMOIIBIO JOMOJHUTEIBHBIX BOIIPOCOB
MpenoaaBaTeis.

Ouenka «y006716MmeopUmMenbHO» BBICTaBJISIETCS oOydaroremycs,
MOKa3aBilieMy (pparMeHTapHbIN, pa3pO3HEHHBIN XapaKTep 3HAHUM, HEOCTATOYHO
npaBuibHBIE (OPMYTUPOBKH 0a30BBIX TOHSATHH, HAPYIICHUS JIOTHYECKOU
MOCJIEA0BATEILHOCTH B U3JIOKEHUHU MPOTPAMMHOIO Marepualna, HO MPU 3TOM OH
BJIZICET OCHOBHBIMU TOHSATHUSMH BBIHOCHMBIX Ha JK3aMEH, HEOOXOAMMBIMH JIJISt
JanbHENIero oOy4YeHHsI M1 MOKET MPUMEHSThH MOTyYeHHBbIC 3HAHUS 10 00pasily B
CTAaHJAPTHOM CUTYyalUU.

OueHka  «HeyooenemeopumenbHoy  BBICTaBIseTCs  oOydarouiemycs,
KOTOpbIM HE 3HAeT OOJIbIIEH YacTH OCHOBHOTO COJIEpKaHUsl BBIHOCUMBIX Ha
HK3aMEH BONPOCOB TEM JUCLUMIUIMHBI, JOMyCKaeT rpyOble OmuOKd B
(GhopMyJIMPOBKAaX OCHOBHBIX IOHSATHH W HE yMEET HCIOJb30BaTh IOJTYyUYCHHBIC
3HAHUS MPU PEIICHUU TUITOBBIX MPAKTUYECKUX 3a]1ad.



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

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) : yuebnoe mocobue / JI. JI. bop3osa, H. pecypc
1O. Yepnukona, B. B. fkymes. - CaHKT-

ITerepOypr : Jlans, 2022. - 480 c. URL:
https://e.lanbook.com/book/211691,
(o6pamenwue 03.06.2025)

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, fpocnaib,
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
noctyma: https://e.lanbook.com/book/4554,
(obpamenwne 03.06.2025)
8.2 JlomosiHMTE/IbHAA YUeOHas JIUTEepaTypa
Ne Hcnonb3yercs Koin-Bo
. /;1 HaumenoBanne MPH U3YYCHUHU | KypC SK3EMILISIPOB B
pasnenoB OMOIMOTEeKE

1 | T'maeka HJL, 3amaum u ynpaxknenus no | Bce 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 oOydJamuxcss K OJJIeKTpoHHBIM pecypcam (OP) oOubmmoreku @OI'BOY BO
«SpocnaBckuii  'AY» ocymecTBiseTcss TOCPEJICTBOM AJIEKTPOHHOW  WHGOPMAIMOHHON
o0Opa3oBaTeNnbHOI cpenbl YHUBEpPCUTETA 51 caira o JIOTUHY
https://yaragrovuz.ru/index.php/biblioteka



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

9 IlepeyeHs pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
9.1 IlepevyeHb 3JTEKTPOHHO-0MOJTHOTEYHBIX CHCTEM

Ne

w/n HaumeHoBaHue Temaruka Pesxxum nocryna

1. DIEKTPOHHO-GHOMOTE NS CHCTEMA YHuBepcanpHas https://e.lanbook.com/
M3aTeIbCTBA «JIaHb»

p, |PICKTPOHHO-GuOMOTEHAs CHCTEMA YHuBepcaibHas http://ibooks.ru/
«iBooks.ru»
H .

3. ef{gg?ﬁ;ﬁgOHHaﬂ GuGmzorexa VYHuBepcanpHas http://elibrary.ru/

9.2 IlepeyeHb peKOMeHAyeMbIX HHTEPHET-CAWTOB MO IUCUMUILJINHE
1. MunuctepctBo oOpazoBaHus U Hayku Poccuiickoit deaeparuu [DaeKTPOHHBIN
pecypc]. — Pexxum nmoctyna: https:/minobrnauki.gov.ru/, cBoOoAHBIN. — 3ari. ¢
JKpaHa. — S3.pyc.
2. ®enepanbHblil opTan «Poccuiickoe oOpa3zoBaHuey [DIEKTPOHHBIA pecypc]. —
Pexxum noctyma: http:// www.edu.ru, cBo60aHBINH. — 3ari. ¢ skpaHa. — S3.pyc.
3. Undopmanmonnas cuctema «EnuHoe OKHO noctynma K o0pa3oBaTeiabHBIM
pecypcam» [DnektpoHHBIA pecypc]. — Pexxum moctyma: http://window.edu.ru,
CBOOOTHEBIN. — 3ary. ¢ 9kpana. — S3.pyc.
4. @epepanbHbIi  LEHTP  HHPOPMAIMOHHO-OOpPA30BATENbHBIX  PECYPCOB
[DnexTpoHHBIH pecypc]. — Pexxum noctymna: http://fcior.edu.ru, cBo6oHBbIM. — 3ari.
¢ 3KpaHa. — f3.pyc.
5. MUHHUCTEPCTBO CEIbCKOro xo3siiictBa P® [DnekTpoHHbId pecypc]. — Pexum
nocTymna: http://mex.ru/, cBo60HBIN. — 3ari. ¢ skpaHa. — A3.pyc.
6. Hayunas snextponnas 6uonunorexka eLIBRARY.RU [DOnekTpoHHbIil pecypc]. —
Pexxum nocrtymna: http://elibrary.ru/, cBoG0aHBIN. — 3aril. ¢ 3KpaHa. — f3.pyc.
7. CenbCKOXO3IMCTBEHHAs] SJIEKTPOHHAas OuUOIMOTEKa 3HAHWUU [DJIEKTPOHHBIN
pecypc]. — Pexxum noctyna: http://www.cnshb.ru/akdil/, cBoOomubIi. — 3ari. c
sKpaHa. — A3.pyc.
8. [entpanbHas HayyHas CEJIbCKOXO03SICTBEHHAS oubmmoTeka
Poccenbxozakamemun — [OnekTpoHHBII  pecypc]. —  Pexum  gocryma:
http://www.cnshb.ru/, cBo60HBIH. — 3ari. ¢ skpaHa. — S3.pyc.
9. NudopmarmonHo-crpaBounbiii moptai. [Ipoext Poccuiickoit rocynapcTBeHHON
OMOMMOTeKN IS MOJOJEKHU [DNeKTPOHHBIM pecypc]. — Pexum pocryna:
www.library.ru, cBoOOIHBIN. — 3ari. ¢ 3KpaHa. — S3.pyc.
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10 MeToanyeckue yKa3aHus 1Jsl 00y4aOUXCA M0 OCBOCHHUIO U CIHUILIIMHBI

Bua yuyeOHbIX Opranuzanms 1eATeJbHOCTH 00y4a0Ierocs
3aHATHI

Hanucanue KOHCIIEKTa JICKITUH: KpaTko, CXEMaTH4HO,
MOCJIeI0BAaTENbHO (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 BBINOJHEHUIO Ja0OpaTOpHBIX 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
OCYLIEeCTBJICHHMH 00pa30BaTeJILHOIO0 MpoLecca Mo JUCHUILUIMHE, BKIKYAs
1epevyeHb MPOrpaMMHOI0 odecreYeHnsl M HH(POPMALMOHHBIX CIIPABOYHBIX
CHCTEM

NupopmalinoHHble TEXHOJIOTUH, HCIOJNb3YyEeMbIE TPU  OCYIIECTBICHUU
o0pa3oBaTeNbHOTO  Mpollecca IO JAWCUUIUIMHE  TO3BOJISIOT:  00eCHeduTh
B3aMMOJICICTBHE MEXIYy YYaCTHUKaMH 00pa30BaTEbHOTO MpoIiecca, B TOM YHUCIIE
CUHXPOHHOE U (WJIM) ACHHXPOHHOE B3aUMOJIEMCTBUE MIOCPEACTBOM ceTH MHTEpHET,
B T.4. C UCIOJIb30BAaHUEM DJIEKTPOHHON MH(OPMaLIMOHHO-00pa30BaTENbHON Cpebl
YHUBEpPCUTETA; (PUKCUPOBATh XOJ 00pa30oBaTENILHOTO IIPOLECcCa, pPe3yJIbTaTOB
IPOMEKYTOUHOM aTTecTallii 1O JUCHUIUIMHE W  PE3yJbTaTOB OCBOEHUS
0o0pa30BaTeNbHON IIPOrpaMMBbl; OpPraHU30BaTh IPOLECC OOpa30BaHUS IyTEM
BU3yaJIM3allMM  M3y4aeMod  HMH(OpManuMuM  MOCPEICTBOM  HMCIOJb30BaHUSA
npe3eHTalui, y4eOHbIX (DUIBMOB; KOHTPOJIMPOBATh PE3yJbTaThl OOyYeHHs Ha
OCHOBE KOMIIBIOTEPHOTO TECTUPOBAHHSI.

11.1 TIlepeyeHb JHMIEH3HMOHHOI0 W CBOOOJAHO PACHPOCTPAHAEMOIO
NMPOrPaMMHOI0 o0ecneyeHnsi y4eOHOr o mpoiecca

Ne HaunmenoBanue Tematuka

1. |Microsoft Windows OnepannonHas cucreMa

2. |Microsoft Office (Bkmouaer Word, Excel, PowerPoint) [TakeT 0pHCHBIX TPHITOKEHUH
3. |Calculate Linux OnepannoHHas cucreMa




11.2 Ilepeyenb npogeccHOHANBHBIX 023 JAHHBIX U HHGOPMAIHOHHBIX
CIIPABOYHBIX CHCTEM

Ne .
wn HaunmeHoBaHue TemaTnka DJIEKTPOHHBII afgpec
CripaBo4HO-TIpaBoBast http://www.consultant.ru
1. cucrema YuuBepcanpHas | Jloctyn c KOMIIBIOTEPOB 3JIEKTPOHHOTO
«Koncynprantlloocy YUTAIBHOTO 3a71a Oubauoreku SAplAY.
NudopmannonHo-
(op rat https://www.garant.ru/
paBoOBOI nopran
2. VYHusepcansHasg | Jloctyn c KOMIIBIOTEPOB 3IEKTPOHHOIO
«["apanT»
yuTaNBHOTO 3a1a Oubmuorexku SAplrAY.
https://polpred.com/
JlokanbHas cetp PI'BOY BO «SpocnaBckuii
baza nannbix Polpred.com . .
3. 06300 CMHI VuusepcanbHast | [AY» / uHIUBHIyanbHBIH HEOTPaHWYECHHBIN
p JOCTYIl W3 JIFOOOW TOYKH, B KOTOPOM HMMEETCS
J0CTyI K cetd IHTepHeT 1o JIOTHHY U MapoJIio.
https://rusneb.ru/
K MPOU3BEICHUSIM, nepenie M B
HanonanpHas o
00IIIECTBEHHOE JOCTOSIHUE TOCTYIT CBOOOTHBIN.
4. AJIEKTpOHHAs OuOIMoTeKa | YHUBEpcaabHas
(HDB) K npousBengeHusiM, OXpaHS€MbIM aBTOPCKUM
MPaBOM JIOCTYN C KOMIIBIOTEPOB 3JIEKTPOHHOTO
YUTABHOTO 3as1a Onbauoreku SAplAY.
Cneunanns3upoB | https://www.fao.org/agris/ru
5. | basa nanupix AGRIS 5 P P £as
aHHas Hocryn cBoOOAHBII
Nudopmanmuonno-
CIIpaBOYHAs cucremMa .
P . Cneuunanu3upoB | http://www.cnshb.ru/AKDiL/
6. «CenpCKOX0351CTBEHHAS "
aHHasA JlocTyTt CBOOOTHBIA.
DJIEKTpOHHAsT OHOIMOTEKa
sHaHuiy (CObu3)
baza JTAHHBIX Orbit https://www.questel.com/product-release/intelligence/
. . Crnennanusupos .
7. Premium edition Hoctyn B pamkax [entpanu3oBaHHOM
aHHas .
(xkosnekuus Questel SAS) (HAIMOHAJILHOM) MOJITHMCKH
. https://link.springer.com
baza  pmamHbix  Spriner | Cennajanu3upoB .
8. Nat Book Collecti Hoctyn B paMKax IlenTpann3zoBaHHOM
ature eBook Collections | annas (RAIMOHAIBHOH) MOAHCKR

11.3 doctyn k cetu UHTEpHET
Kaxnapiii oOydaromnuiics B TEUEHHE BCEro rnepuoja oOydeHus oOecreueH

WHIUBUYyaIbHBIM HEOTPAaHUYEHHBIM JOCTYNOM (yIaJ€HHBIM JOCTYIIOM) K CETU
HNHTepHEeT M K 3JeKTpOoHHOM HHGOpMaIMOHHO-00pa3oBarenbHol cpene PI'BOY
BO «Spocnasckuit '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
000pyoBaHue.

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 NOAKIIIOUEHHS 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 MOJOBHHE CIHCOYHOIO cOCTaBa TIpymmnbl oOydarommxcs. (s
IPOBEJCHUS JIAOOpaTOpHBIX paboOT rpymnna oOydarooluxcs JENUTCS Ha JIBE
NOATPYTIIbI).



13 Opranuszanus o0pa3oBaTeJIbHOIO MpoLecca
JIMI ¢ OTPAHMYECHHBIMHU BO3MOKHOCTSAMM 310POBbS

OOyuenne 00y4aromuUXCsi C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS IIPU
HEOOXOJUMOCTH  OCYUIECTBJIIETCS HAa OCHOBE aJalTHUPOBaHHOW paboueit
OpOrpaMMbl  CHCIIOJIb30BAHMEM  CIELUUAIbHBIX ~ METOAOB  OOy4YeHHS U
TUIaKTHYECKUX  MaTepHalioB,COCTABICHHBIX C  Y4eTOM  OCOOEHHOCTEMH
NCUXO(U3NUECKOTO PAa3BUTHS, WHANBUAYATHHBIXBO3MOKHOCTEH M COCTOSIHUSA
3I0pOBbsI TAKUX 00yUaroImuxcs (00ydaromerocs).

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

— JIJ1s1 THBAJIU/IOB | JIUI] C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/IOPOBBS IO 3pEHUIO:
pa3MelIieHne B JOCTYIMHBIX JIJIsl 00YUaIONINXCsl, SIBJISIOIINXCS CIETIBIMHU WITH
c1abOBUIAIIMMU, MECTaX M B aIallTUPOBAHHOMN (opMe CrpaBOYHOM MHPOpMaAIUU
OpacnucaHuM y4eOHBIX 3aHSATUH; IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIETO
oOyuaroieMycsi HEOOX0IUMYIO IOMOIIIb; BBIITYCK albTEPHATUBHBIX (POPMATOB
METOJMYECKUX MaTeprajoB (KPYMHbIN WPUPT UIH ayauodanisl);

— 1711 ’HBAJIUJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU 3/I0POBBS O CIYXY:
Ha/JIeXKalllMMU 3BYKOBBIMH CpPEACTBAMH BOCIIPOM3BEIEHUS HH(OpMaLIUY;

— JIJ1s1 ’HBAJIUJIOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBBSI, HMEIOIINX
HapyIICHUS OTIOPHO-/IBUTATEIIHHOTO ammapara: BO3MOYXHOCTh
OeCIpensITCTBEHHOTOJJ0CTya 00y4JalomuXcsi B ydeOHbIe TOMEIICHUS, TyaJleTHbIC
KOMHAaThl U JIpyruenoMenieHust kadeapbl, a Takke NpeObIBaHHE B yKa3aHHBIX
MOMETIIEHUSX.

OOyuatomuecs u3 uncia uHBAMIOB u jmi ¢ OB3 obecrneueHbl meYyaTHBIMH U
(MM )3NIEKTPOHHBIME 00pa30BaTENILHBIME pecypcaMu B popMax, alaTUPOBAHHBIX
KOTpaHUYEHHUSAM UX 3710p0oBbsi. O0pa3oBaHue 00y4arOIUXCs C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI MOXKET OBITh OPraHN30BaHO KaK COBMECTHO C JAPYyTHUMHU
00y4JarIMUMUCS, TaK ¥ B OTACIBHBIX TPYIIAX WK B OTJAEIBHBIX OpTraHU3aIUsIX.



MpunoxceHue 1 K PlJ

MuHHCTepCTBO HayKU U BeIcuiero oopasosanus Pocculickoit ®enepanuu
denepaibHOE IOCYJapCTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIIET0 00pa30BaHUs
«SIpocnaBckuii rocy1apCTBEHHBIN arpapHblil yHUBEPCUTET»

ATrpOoTexXHOJOrn4ecKuil (haKyabTeT

. "YTBEPXJIAIO
NPOPEKTOP IO Y4EGHOM 1 BOCTIUTATEbHOM
5/ “paboTe, MOJOIEIKHOH TIONUTHKE
ébfly BO «Spocnaeckuit AV,

| pL @~ Maxaesa H.IO.

» el 1 mons 2025t

AHHOTALIUSI PABOYEN IIPOFPAMMLI\I‘;I_M JUCHUILTAHBI

(v
s

L ¥ obeZ0LL

b1.0.13 «Xumusn»

Hnoexc oucyunnuner « Haumenosanue oucyuniuHol »

Koa u HanpaB/ieHHe NOAr0TOBKH 35.03.06 Aepounoicenepus
HanpasseHHocTs (npoduiib) OKOHOMUKA MEXHUYECK020 cepauca
KBanudukauus baxanasp
®opma o0yuyeHust 3a04Ha
I'ox Hava/1a MOArOTOBKH 2025
dakynabTeT UHJICEHEePHbI
Beinyckaromas kageapa Texnuueckuii cepsuc
Kadenpa-paspadoruux Oxonoeus
O0beM JHCHUIIMHBIL, Y. / 3.€. 108/3
®opma KOHTPOJIsI (IPOMEKYTOUYHASI aTTeCTALMSA) 9K3aMeH
Hekan
HH)XEHEepHOro (hakysibTeTa K.M.H., Q0yeHm leumyHoBa E.B.
(noonucs) (yuénas cmeneny,
38aHue)
[pencenarens YMK K.N.H. Ananbus I'.E.
(noonucs) (yuénas cmenenv,
y 38aHue)
3aBeIyIOLIMii BBIITYCKAtOLIEH :
kadeapoit K.M.H., Q0YeHm Couxkas U.M.
%odnucz)) (yuénas cmeneny,
38aHue)

Spocnasab 2025 r.



Jlexnu — 4 q,
JlaGopatopuble 3aHsATHs 4 4.

CamocrosarenbHass pabora 90,40 .

MecTO IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON POrpaMMbl:

JucrunmHa «XuMUsD») OTHOCUTCS K 00s13aTEIHHON YacTh 00pa30BaTEIbHON
nporpaMMebl OakajgaBpHara.

JAucunninHa HanpasJjieHa HAa GOPMHUPOBAHUE CJIEAYIOIIUX KOMIICTCHIIMM:

- OﬁlHGHpO(l)CCCI/IOHaJIbHLIe KOMIICTCHIIMUA 1 UHAUKATOPLI UX JOCTHKCHUA

KO}.I Co;[epmalme KOI[ W HAMMEHOBAHUEC HHAUKATOPA JOCTHKCHUA KOMIICTCHIIHU
KOMIICTCHIMH KOMIIECTCHIMU 3HAThb | YMETh BJIAJACTh
Crocoben  pemarp | OIK-1.1
TUTIOBBIE samaun | BAL: JleMOHCTpHUPYET 3Ha1mg OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHUX,
9] €CTECTBCHOHAYYHbBIX H 1) CIMPOoPEeCCHOHATBbHBIX HCIHHUIIMH
npodecCHOHATbHON y wenpog e K
HQOﬁXOI[I/IMbIX JIA peuieHus THIIOBBIX 3agavd B o0J1acTH
JIEATEIIbHOCTH Ha
. | arponHKeHepuu
OCHOBE 3HAHUU
HOBHBIX 3aKOHOB
ONK-1 OCHO 3aKOHO
MaTeMaTU4YeCKux | [IpousBonuts
€CTCCTBEHHBIX HayK OCHOBHLLE saKomp | BPrACTIeHHs © CoBpemeHHOM
c MPUMCHCHHUEM N MCIIOJIb30BaHNEM TEPMUHOJIOTUEN B
MH(pOPMaLMOHHO- OCHOBHBIX ITOHSATHH U | 00JIACTH XUMHH
KOMMYHUKAIIMOHHBIX 3aKOHOB XUMUHU
TEXHOJIOTHI

Kparkoe coaepskaHue JUCHMIVIMHBI: OCHOBHBIE 3aKOHBbl XHMUH,
nepuoguueckun 3akoH .M. MenneneeBa, CTpoeHHME aToma, XUMHYECKas CBSA3b,
pacTBOpPBI  DJIEKTPOJIMTOB, XMMHUYECKas  KUHETHUKA, TEPMOJAMHAMHUYECKHUE
MapaMeTPbl XUMUYECKUX PEAKIUNA, DJICKTPOXUMHUS, KOPPO3Usd METAIUIOB, 3aIlUTa
METaJVIOB OT KOPPO3UH.




