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IIpu paspabortke paboueit mporpammsl mucmummuel (nanee — PII) «Xumus» B OCHOBY
I1OJIOXKEHBI: ”
1. MexepanbHbIi rOCY 1APCTBEHHbIH 00pa3oBaTe/bHbIH CTaHAPT BbICIIEro 06pa3oBaHus — OakanaBpuar no
HanpasJieHnIo noArotoBky 35.03.06 ArpoutxeHepHs, yTBEPKACHHBIM IPUKA30M Muno6pHayku ot 23 asrycra 2017
r. Ne 813, ¢ H3MEHEHUSIMHU, BHECEHHBIMU TTpUKa3aMi MuHOGpHayk# 0T 26 HosiGps 2020 r. Ne 1456, ot 8 dbespains 2021
r. Ne 83, ot 19 mronst 2022 r. Ne 662, ot 27 despans 2023 r. Ne 208",

2. TIpukas MuHucTepCTBa HAyKH U Bhicilero obpasosanus Poccuiickoit denepanuu ot 08.02.2021 Ne 83 «O BHeceHuH
u3MeHeHuii B hejiepabHble rocy1apcTBEHHbIC 00pa3oBaTe/bHbIE CTAaHAPTHI BbICLIEr0 06pa3oBaHus — bakanaBpHar no
HarnpaBJIeHUSIM OATOTOBKI

3. [Ipuka3 MuHKCTepCTBa HayKH U BbicIIero oopasopanus Poccuiickoit Genepatin ot 26 Hostopst 2020 r. Ne 1456 «O
BHECEHMM HM3MeHeHHil B (enepanbHble rOCyIapcTBEHHbIe 00pa3oBaTelibHble CTAaHAApTbl BbICLIErO 0Opa3OBaHMs
4.Yue6HbIii [1aH M0 HAMPABJIEHUIO NOAroToBKH 35.03.06 ArpouHikeHepHs, HanpaBieHHOCTb (Mpoduib) «MarHbl 1
oGopyoBanue B arpobustece», onobper Yuenbim coserom ®I'BOY BO Slpocnasckuii AY 4 mapra 2024 .
ITporokon Ne 2. TTepuon o6yuenns: 2024 — 2029 rr.

IIpenoaaBaTe/ib-pa3paboTYHK:

/Y GuAlLls ooyenm Kagheopvl IKOJI02UU, K.M.H. Xanuctosa M.JI.

(noonucyv) (3anumaemas O0JACHOCMb, YUeHds. cmeneHs, 36anue)

PI1J] paccMoTpena 1 o106peHa Ha 3aceanmu kadeapsl okonoruu 7 utonst 2024 r. IIpotokon Ne 11.

3aBeyroluii kadeapon P K.C.-X.H., OOYeHm YeObikuna E.B.
(noonucy) (yuenas cmenenbv,
36aHue)

PI1J] omoGpeHa Ha 3ace/laHui yueGHO-METOAMYECKO KOMUCCHHM MHIKEHEPHOTO (aKyibTeTa 17 nrons
2024 r. ITporokon Ne 10.

[Mpexncenarens yuebHO-

METOAMYECKOH KOMMCCHH
WHXKeHepHoro (axybreTa Q’ K.N.H. Ananbun I'.E.
(noonies) (yuenas cmeneny, 36anue)
COT'JIACOBAHO:
PykoBozauTesb 06pazoBaTe/ibHOM
MPOrpaMMbl MJ K.M.H., O0yeHm [llewyHoBa E.B.
(noonuce) ~ (yuenas cmenensb, 36anue)

3aBe/1yIOLHi BbITYCKAIOLLEH

kadenpoit /(Q/U\
, *'—’/ K.M.H., Q0yeHm llemynosa E.B.
(noonucy) (yuenas cmenenv, 36anue)
Otaen KOMIJIEKTOBAHHS ; 2 .
6Hé1IIPIOTeKM /424 /7%// 74 V/&‘é’{’(&’//' /d d
(noonucy) (Damunus H.0.)
JlexaH uHXeHepHOro (axysbTeTa
W K.M.H., QOyeHm Ilemynosa E.B.
(noonucy) (vuenas cmenenb, 36anue)



COJIEP)KAHUE PABOYEN MTPOI'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 00pa30BaTEIbHOM
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 @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 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



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 IlepedeHb IEKTPOHHO-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 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
12 MarepuanbHO-TeXHUYECKOE oOecreueHue 00yueHus Mo AUCIUILIINHE 23
12.1 Ilnanupyemble NOMELIEHUS AJIs IPOBEACHUSI BCEX BUIOB yUeOHOM

NESTEIIbHOCTH 24
13 Opranuzanusi 00pa3oBaTEIbHOTO MpoIecca sl UL C OTPaHUYECHHBIMU

BO3MOYKHOCTSIMU 3JI0POBbsI 25

[Tpunoxenus
[Ipunoxenue 1. AHHOTaNMs paboyelt TPOrpaMmbl JUCIUTIIIMHBI



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:

— W3Yy4YeHHUE OCHOB COBPEMEHHOTO YUCHHUS CTPOCHHS aTOMAa U TEOPUH XUMUUYECKOMN CBS3H;

— W3Y4YEHHUE OCHOB YUCHHS O CKOPOCTH XUMHUUYECKHX PEaKIIUH, XHMHUICCKOM PaBHOBECHH;

— W3y4YeHHE OCHOB yUeHUS 00 DJHEPreTUKE XUMUIECKIX PEaKIIil;

— W3Yy4YeHHUE OCHOB COBPEMEHHOU TEOPUHU PACTBOPOB;

— W3Y4YEHUE TCOPUHU OKUCIUTEIHHO - BOCCTAHOBUTEIIBHBIX PEAKITHI 1 3aKOHOB
AIEKTPOXUMUU;

— W3Y4YEHHUE TEOPETHUYCCKHX OCHOB IMPOIECCOB KOPPO3MH METAUIOB M METOJIOB 3aIUTHI
METaJUIOB OT KOPPO3UH;

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

— obecrmeunTh  BBITIOJIHEHHE  OOYYalOMUMHKCS  JIaDOpAaTOPHOTO  MPAKTHKyMa,
WJUTFOCTPUPYIOMIETO CYIITHOCTh U METO/Ibl XUMHH,

— TIPUBUTH OOYYaIOIMMMCS HaBBIKM TPAMOTHOTO M PAIMOHAILHOTO O(GOpMIICHUS
BBITIOJTHCHHBIX 3KCIEPUMEHTAIBHBIX PabOT B J1a00OpaTOPHOM MPAKTUKyMe, 00pabOTKH
pE3yIbTaTOB SKCIIEPUMEHTA.

2 IlepeyeHb NIAHNUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 0 JUCUHUIITIMHE, COOTHECEHHBIX €
IUVIAHMPYEMbIMHU Pe3yJIbTATAMU OCBOCHUS 00pa30BaTeIbHOM MPOrPAMMBbI

W3yuyeHnne maHHOW JMCIMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHHME y OOYYaIOIIHUXCS
cnenyromiei odmenpodeccuonanbHoi kommereHuu (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 lkype

4acoB 4acoB

1. KonTtakTHasi padoTa npu NpoBeieHUN YU4eOHBIX 3aHATHIA, Bcero (Jlex 8,60 8,60

+ Jla6 + IlIp + 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:xkaHue IMCUMIUIMHBI, CTPYKTYPHMPOBAHHOE IO TemMaM (pa3jaeiam) ¢
YKa3aHHMeM OTBEJCHHOI0 HAa HUX KOJMYECTBA AKAJAeMHUYECKHX YaCOB U BHIOB y4eOHBIX
3aHATHHA

© Buanbl yue6Hol padoThl H HX TPYAOEMKOCTh, YaChI
= =
HauMeHoBaHue " coAep:xaHue pasaesa g E KoHnTakTHas paﬁoTa npu . CamocToaTeb-
« JHUCIUIUIHHBI (MepevYeHb THIAKTHYECKNX 2o HPOBeIeHHH YIeOHBIX 3aHSTHI Hasi pabora §
E eIMHMII: PACCMATPUBAEMBIX MOATEM, § z BT.4. B g
g BOMpOCoE) g S| a | ap |m3| ®oPve |gep| cp | Kow- | g
b MPaKTHY. TPOJIb S
& MOATOT. R
1 |PeakmuonHnast 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. Keanmoesomexanuuecxue
npedcmasnenus. Ilpunyunvt pacnpedenenus 1,50 | — 0,10 | 800 - 9,60
2JIeKIMPOHO8 8 DJIeKMPOHHOU 000710UKe amomd..
Ilepuooduyeckas cucmema snemenmos /. M. 030| - 0,04 | 5.40 ~ 5.74
Menoeneesa 6 ceeme meopuu cmpoeHus amoma
Xumuueckas césso. 2,00 — 0,05 | 12,00 14,05
2 | XuMuyeckas TepMOAMHAMHUKA ¥ KHHETHKA OIIK-1 — — - 15,00 — 15,00
Xumuueckas Kunemura — — — 8,00 — 8,00
DHepeemuxa Xumudeckux peaxyuil. — — — 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
nokasameinb
Onexmpoxumus — 12,00 0,10 | 12,00 — 14,10
Kopposus memannos — 12,00 0,10 | 800 — 10,10
KypcoBast paboTta (1IpoekT) - - - — — - -
[TpomexxyTodHas arTecTanus (PK3aMeH): OIIK-1 - - — — 5,70 9,00
HUTOT'O no aucunninHe: — 4,00 | 4,00 0,60 | 90,40 | 5,70 108

5.2 Pazgenbl JAMCUMIUIMHBI 10 BHAAM ayJIMTOPHOH (KOHTAKTHOH) padoTbl M
(opmbI KOHTPOJIA

Buabl yueGHbIX
No No HauMenopanme 3ausTHii (B yacax) @opmbI TEKyIero
- - KOHTPOJIs
n/n Kypca pa3iena TUCHUTIHHBI p 1
J JIP 3 ycneBaeMoCTH

1 1 Peakiinonnas criocoOHOCTE BEIIECTB 4 — — PT

2 1 XuMHyeckas TEpMOJMHAMUKA U KHHETHKA — — — PT

3 1 XUMUYECKHE CUCTEMBI - 4 - PT, 3JIP, U]13

HUTOI'O: 4 4 - —

IPT —pyGexnoe tectuposanue, 3JIP — 3amuTa nabopaTopHeix pador, M3 — nHAMBULYAILHOE JOMALIHEE 3aJAHUE.
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

CamocronaTenbHana paboTta npu NOAroToBKe K 3K3aMeHy 5,7

UTOIrO:| 96,10

6.2 Meroguueckue ykazaHus (JUIsl CAaMOCTOSITEJIbHOI padoThI)

Jns  caMOCTOATENBHOTO  M3Yy4YEHUs MaTepUagoB 10  JUCHUIIMHE  «XUMUA»
oOyyJarouiecss MOTYT BOCHOJIb30BaThCsl  CIAEAYIOMIMMH aBTOPCKUMU  METOJIUYECKUMHU
YKa3aHUSIMU:

XamuctoBa HM.J[., PykoBoacTtBo mo auch. XuMusg [ODJEKTPOHHBIA pecypc]: Ui
OakanaBpoB mo Hamp. noar. Arpourkenepus / 1.J[. XamcTosa, JI.A. banamosa, SIpociasib,
OI'BOY BIIO AI'CXA, 2015, 154c¢ // https://yaragrovuz.ru/index.php/biblioteka.

7 ®oHI OLIEHOYHBIX CPEACTB A IPOBEACHUS TEKYLIeH U IPOMEKYTOYHOM aTTecTalul
o0y4yaruuxcst 1Mo JUCHUIINHE



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

@DOHJT OIEHOYHBIX CPENCTB MO MUCIUILINHE «XUMUS» — KOMIUIEKT METOJUYECKUX U
KOHTPOJIBHO HM3MEPHUTETBHBIX MaTepHaliOB, IMPEIHA3HAUeH [JIs OICHUBAHUS YPOBHSA
chopmupoBannoctr komnereHnuu OIIK-1 Ha pasHBIX cTagusx oOydeHUs Ha COOTBETCTBHE
WHANKATOPaM JTOCTIKEHUS KOMIICTCHITHA.

@®oH/ OIEHOYHBIX CPEACTB BKIIOYAET KOHTPOJbHBIE MaTepHalbl ISl MPOBEICHUS
TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH M MMPOMEKYTOYHOM aTTECTAIlMU TI0 3aBEPUICHHUIO TIEPHUO/Ia
oOyueHusl.

Texymmii KOHTPOJIb YCIIEBAEMOCTH OOECIIEYMBAET OIICHUBAHUE XOJla OCBOCHUSA
JTUCITUTUIMHBI U TIPOBOJIUTHCS B BUJIE KOMIBIOTEPHOTO HJIA OJIAHOYHOTO TECTUPOBAHMUS.

[IpomexxyTouHass arrecTanys HWMEET 1EJIbI0 ONPENENTUTh CTENeHb JIOCTHKEHUS
3aIJIAaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHHUS M0 AWCIUIUIMHE 3a OMNPEICICHHBIA MEepPHOT
oOyuenus (1 kypc) u mpoBoautcs B popme sx3amena (1 kypc).

7.1 IlepeyeHb KOMIIETEHIMI C YKa3aHUEM 3TanoB UX GopMHPOBaHMS B mpouecce
ocsoenust OIIOII BO

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

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

odwenpogheccuonanbHvIX OUCYUNIUH, HEODXO0OUMBIX OJ1A PeuleHUs MUNOBLIX 3a0ay 6 od1acmu

Ne kypca

azpoumcenepuu
1,2 ‘ Maremaruka
1,2 \ dusuka \
| 1 ‘XI/IMI/IH ‘
3 | T'mapasnnka ‘
| 4 \ TermoTexHuka \
1,2 | MatepranoBeieHre U TEXHOIOTHS KOHCTPYKIHOHHBIX MAaTEPUAIIOB |
| 3 \ MeTtpoJiorusi, CTaHIapTU3aNMs ¥ cepTUdUKaIUs \
23 | MadopMaTika i idpOBbIE TEXHOIOTHH |
1,2,3,4,2 |Mexannka
1 TeopeTnyeckas MEXaHHKa
3.4 TexHoJOrHueCKHe MaIIMHbI 1 000pYI0BAHUE
3.4 TpakTopsl 1 aBTOMOOUITH
3.4 CeJIbCKOXO03MCTBEHHBIE MAIITHHBI
4 MarmuHbl 1 000pyA0BaHKE B )KHBOTHOBOJICTBE
1 O3HakoMHuTeIbHAS MMPAKTHKA (B TOM YHCIIE TIOTyYEHUE TIEPBUYHBIX HABBIKOB HAYYHO-
HCCJIEI0BATEILCKOM paOOTHI)

5 \ BriniotHEHME | 3a1IuTa BRIMYCKHOM KBATU()UKAITMOHHON pabOThI
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7.2 Onucanme mnokKa3arTejieii M KpUTepHeB OLEHUBAHMS KOMIIETEHIIMII Ha Pa3jiMYHbIX 3Tanax Hux
(popMupoBanus, onucaHue KA OLEHUBAHUS

CooTBeTcTBHE ypom{eﬁ OCBOCHHMS KOMIICTCHIUH IVIAHUPYEMBIM pe3yJjibTaTaM oﬁyqemm u

KomnereHnuuu
KPUTEPUSAM UX OLICHHUBAHUSA
HNHauKaTOp 10CTHKEHHSA ObpasoBaTe/bHBIE ®opma HHZKE CpeiHero HU3KHI(OPOroBbIii
KOMIIETeHIUH TeXHOJIOTHH o eﬂol:moro BBICOKHIi cpeaHuii (moporosblif) YPOBeHb He JOCTHTHYT)
Ko Conepanne (IaHupyemble pe3yIbTaThl ¢opmupoBanus lclpe}ICTBa
o0y4eHus) KOMIIeTeHIINH ILIKabI OLeHMBAMS
OTANYAO / 329TEHO Xopomo / 3a9TeHO YAOBJIETBOPHUTEJIBHO HEYAOBJIETBOPHUTEJIHLHO /
/ 3a4TEeHO HE 3a4YTCHO
OIIK- | CnocobeH pemarb OIIK-1.1/Jemoncmpupyem snanue Jlexuus- TecroBble : 3gaer: OCHOBHBIE 3HaeT: . 3Haer: He 3Haer:
1 THMOBbIE 3a/1aMH | OCHOGHbIX 3AKOHO6 BUSyaI3alyt, SaNaHwl, | sa K OHBI XUMUHT OCHOBHBIE OCHOBHBIE OCHOBHBIE 3aKOHBI
HpO(bCCCI/IOHaIILHOI/I mamemamudecKux, HpO6J’IeMHaﬂ OuseThl Ha y . H .
CSTEIHOCTH Ha eCmecmeenoHayHbIX U — AK3AMEH meert:.IIponssBoauts 3aKOHBI 3aKOHBI XUMHH:. | XUMUHU
OCHOBE 3HAHHIL obwenpogheccuonanpHbix Jlexuus-nuckyccus BBIYUCJIICHUA C XUMHUHU:. Vwmeer: He
OCHOBHBIX 3aKOHOB OUCYUNTUH, HEOOXOOUMBIX Ol HCIIOIb30BAHUEM VwMmeer: IIpon3BoauTH ymeeT:.IIpon3Boautsh
peulernuss munoevlx 3a0a4 6 e
MaTeMaTHYECKUX 1 OCHOBHBIX IOHATHU U [IpousBoauTh BBIUMCIICHUS BBIYHCIICHUS
obnacmu A2pPOUHIICEHEPUU.
CCTECTBCHHBIX HAYK 3aKOHOB XUMMH BBIYMCIICHM Pa3IMYHBIX pa3IMYHbIX
N “;”MEHeH“eM 3uaer: OCHOBHBIE 3aKOHEI Buiageer: CoBpeMeHHOM | 1t Ccr1oco6oB CrocofoB
HH@OPMAIITMOHHO- o
KommyruKaionHs | XMMHHY MeeT:TIpousBoauTs TEPMUHOJIOTHEN B IIPUTOTOBJICHUS. | BBIPAKEHUS BBIPAKECHHUS
TeXHOMOT 1 BBIUMCIICHHS C 00J1aCTH XUMHH. pactBopa KOHLIEHTpal1X KOHLEHTpaLUX
= v
[ HCIOJIB30BAHUEM Crioco0eH: 3aJaHHOM pacTBOpPOB. pacTBOpoB
OCHOBHEIX TIOHSTHIH 1 IIpMeHUTb OCHOBHBIE | KOHLEHTpauuu. | Bmaneer: He Brnageer:
3aKOHOB XHMHH. 3aKOHBI XUMUH [T Brnaneer: CoBpeMeHHOIt CoBpeMeHHOH
Brazeer: CoBpeMeHHOI pelIeHNs TUIIOBBIX CoBpeMeHHOM TEPMUHOJIOTHEN | TEPMHUHOJIOTHEN B
TEPMUHOJIOTHEil B 0671aCTH 3amad. TEPMHUHOJIOTHEN | B 00IacTH 00JacTH XUMHAH
XUMUH B obOacTu XUMHH.
XUMHH.
[Tonumaer:
3HaueHue
OCHOBHBIX

3aKOHOB XMMHUHU
JJIA pelICHUA
THIIOBBIX 3a1a4.




7.3 TunoBble KOHTPOJIbHBIC 3a/laHUA WM MHbBIC MaTEpHAJIbI, Heo0XoauMBble 1JIs1

OLICHKM 3HAHUH, YMEHUH, HABBIKOB, XapaKTepU3YIOIIUX IJTanbl (opMUPOBaAHUA
KOMIIETEHIIUI1 B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM IPOrpaMMbl

7.3.1 TunoBble 3aJaHUsl ISl NPOBEAEHHMS TEKYLIEro KOHTPOJA M PyO0eKHOro

TeCTUPOBAHUA

N —

Nt il

P

11.

12.

13.

14.

15.

16.

17.
18.

Ilpumepot 6onpocoe ona 3auiumot 1a00pamopHbIX padom:

Uto Takoe pacTBOphI?

Uto Takoe pactBopuMOCTh? Kakasg CymIeCTBYET 3aBUCUMOCTh MEXAY H3MEHEHUEM
TeMrepaTypbl ¥ paCTBOPUMOCTBIO TBEPABIX TEN?

UYrto Takoe nepeHachleHHbIe pacTBOPbI? Kak ux rotoBsaT?

Yo Ttakoe kpuctammzanusa? E€ nmpaktuueckoe 3HaueHUE?

Kakast 3aBUCHMOCTH CYILIECTBYET MEXIY IUIOTHOCTBIO PacTBOpa U COJIEPKAHHEM
MacCOBOM /101U paCTBOPEHHOTO BelllecTBa?

B uéM oTiinune KOHIIEHTPUPOBAHHBIX U pa30aBICHHBIX PACTBOPOB?

Kaxue criocoObl BeIpaxeHusi KOHIIEHTPAIUU BbI 3HaeTe?

Kakas cBsi3p MexAy MOJSPHOCTBIO M COAEP>KAaHUEM MAacCOBOM JOJHM PaCTBOPEHHOTO
BelecTna’?

Uto Ha3bIBa€TCS MIOHHBIM TPOU3BEACHUEM BOIbI? UeMy paBHO ero 3HaueHue npu 22°C?
C noMmol11bi0 KaKuX MoKa3aTesied MOKHO 0XapaKTEepU30BaTh KUCIOTHOCTD (IETOYHOCTD)
pactBopa?

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

OnpenenuTh KOHIEHTPALMIO HMOHOB BOAOpOAAa M THApPOKCUIa B pactBope: a) pH
KOTOporo paseH 6,2; 6) pOH koToporo paBeH 5. Ykaxute cpeay pacTBopa.

Brruncnuth KOHUEHTpauui MOHOB Bojopoma u pH mns 0,5 monsipHOro pacrtsopa
COJISTHOM KHCJIOTBI, €CIIM Ka)XKyllasicd CTENEHb JAUCCOLMALMU COJITHOM KHCJIOTHI B 3TOM
pactBope 85%. Otser: 0,425 monw/i; 0,37.

Yrto Ha3bIBaeTCs TUAPOIU30M cojiei? B kakux ciydasx mpu THAPOJIU3E 00pa3yroTcs: a)
KHCJIIbIE coJiu; 0) ocHOBHBIE con? [losicHuTe Ha MpuMepax.

Hanucate MoONEKyIsIpHbIE W MOJIEKYJISIPHO-UOHHBIE YpPAaBHEHHUS pEaKUUid THUAPOIU3A
cineayronux coseil: Na;SOs; NaCN; KCl; NH4NOs; Fea(SOs)s; KsPO4; CH3COONa.
KakoBa peakuus cpelibl pacTBOpa B KaKJIOM ciydae?

Urto HazwiBaeTcsa OydepHbIM pacTBopoM? TlosicHutre Mexanu3m OydepHoro nercTBus Ha
MpuMepax aMMHAYHOTO U alleTaTHOro 0ydepos.

[ToHsTHS CTENEHN OKUCIICHUS U BAJICHTHOCTH DJIEMEHTA.

Kakne peakiuu Ha3bIBalOTCA OKHUCIUTEIBHO-BOCCTAHOBUTEIBbHBIMU? WX  BHUIBIL
IIpuBectu npuMepsl.
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

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

[Iponieccbl OKHUCIIEHHSI W BOCCTAHOBJIEHUA. OJEKTPOHHBIE M AJIEKTPOHHO-MOHHBIC
YPaBHEHHS ITPOLECCOB OKUCIIEHUS U BOCCTAHOBIICHMUSL.

[TociienoBaTENbHOCT COCTABICHUS YPABHEHHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKUnil.

[ToHsiTHE 3JIEKTPOAHOTO M OKUCIUTEIBHO-BOCCTAHOBUTEIBHOTO TOTEHIINAJIA BEIIECTB.
OJIC peakunu. HanpasieHne OKUCIUTETLHO-BOCCTAHOBUTEIBHON PEAKIINU.

Kak u3MeHa10TCsl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3JIEMEHTOB B IMpEIeiiax
nepuoza, rpynnsl nepuoandeckoit cucremsl .M. Menneneesa?

Kak onpenenuts MOJIIpHBIE MACChl SKBUBAJICHTOB OKUCIUTEIS U BOCCTAHOBUTEIIS?

Uto Ha3bIBAETCS AIEKTPOIHBIM OTEHIIMATIOM MeTajlia?

Kakwue snekTpoHble NOTEHIHAIbI HA3bIBAIOTCS CTaHAAPTHRIMK? Kak ux onpenenstor?
Ypasuenue HepHcra.

Kakne ycTpoiicTBa Ha3bIBalOTCS TalbBAHMYECKUMH 3JeMeHTamu? Kakoil »nexTpona B
rajbBaHUYECKOM 3JIEMEHTE SIBJISETCA KaTOJAOM, aHOJIOM?

Kak coctaBuTh cXxemy rajibBaHU4€CKOro 31eMeHTa v BeryuciauTh JJ{C raabBaHUYECKOro
AIeMeHTa?

Uto Ha3biBaeTcsa Koppo3uen meramioB? Buabsl koppo3un. K KakuMm M3 HMX OTHOCHTCS
razoBas KOppo3us?

K kakomy BHJy KOpPpO3UH OTHOCHUTCS OOpa3oBaHUE HA MOBEPXHOCTH MEAH €€ OKCHaa
[IpY HArPEBaHUU U PKABUMHA HA BO3yXe?

Kakue meranisl B MUKpOTaaibBaHUYECKHUX JIEMEHTaX (Mapax) Ha3bIBaIOTCS aHOIHBIMU U
KaTOJIHBIMHU?

Kakoe xene30 koppo3upyeT ObICTpee — HaXOIsIIIIeeCsl B KOHTAKTE ¢ OJIOBOM WJIU MEJbI0?
OTtBeT o0oCHYHTE.

Kak nporexkaer koppo3usi B Ciaydae TNOBPEKICHUS IMOBEPXHOCTHOIO  CJIOA
OLIMHKOBAaHHOTO Y HUKEJIMPOBAHHOTIO JKeJie3a MPU UX KOHTAKTE C BOJIOW?

CriocoObl 3aIUTHl METAJIJIOB OT KOPPO3HH, UX CYIIHOCTb.

[IpoTekTopHas u KaToAHAas 3allliTa METAJUIOB OT KOPPO3UH, MOSCHUTH HA TPUMEPax.

Ipumepvl mecmogvix 3a0anuii 014 NPOEEOCHU MEKYULe20 KOHMPOJIA U PYDeHCHO20

mecmupoeanus:

3apanne 1  CkojbKO rpaMMOB HUTpPATa Kalus HYXKHO JUIsS MPUroToBieHus 250 r

6%-HOT0 pacTBOpa?
p p

3apanme 2 MaccoBas nois (%) cynbdara kamust B pacTBOpE, MOTyYEHHOM U3

220 mn Bogs! 1 30 r K>SOy, paBHa:
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3ananme 3 [Ipu 0Opa3oBaHUM rallbBAHUYECKOTO JIEMEHTA C UCTIOJIh30BAHUEM
HUKEJIEBOTO 3JIEKTPOa B KaUeCTBE aHO/Ia, KATOJOM MOXKET OBITh

3ananne 4  [Ipu oOpa3oBaHUM ralIbBAHUYECKOTO JIEMEHTA C UCTIOJIh30BAHUEM
IUHKOBOTO 3JIEKTPOa B KAUeCTBE aHOJ1a, KATOJIOM MOXET OBbITh

3apanme S B kakol MoCiIeA0BaTEIHbHOCTH OYyAyT BOCCTAHABIUBATHLCS U3

pacIiaBa KaTHOHBI ITPU SJIEKTPOJIN3E CMECH, COJIEPKALIEH HOHBI:
Fe?*, Cr**, Na®, Pb*", Ca®*, Mn?*

3aganne 6  [Ipm 00pa3oBaHUM TAIbBAHMYECKOTO 3JIEMEHTA C UCIIOJIb30BAaHUEM
YKEJIE3HOTO AJICKTPOJa B KAYECTBE aHO/1a, KATOJIOM MOKET OBITh
a) Zn; 6) Ni; B) Al.

3aganne 7 Yto 0Opa3yeTcs Ha KaTOJIE U aHOJE MPH dIeKTpou3e pactBopa KBr?
a) K, H,, Brp; 6) H,, KOH, Br;; B) K, H, KOH,, HBr.

Ipumepvl munogvlx uHOUBUOYATILHBIX OOMAULHUX 3A0AHULL

Ilpumepl. BeraucauTh MOJISPHOCTh, HOPMAJIBHOCTh, MOJSUIBHOCTB U TUTP 20%-r0 pacTBOpa
cynbdara xenesa (II), mroraocts Kotoporo p = 1,21 r/cm’.

Ipumep2. 1o kaxoro 00bEMa Hy»KHO pa30aBuTh 15 cm® 14%-HOro pacTBopa HUTpaTa Kajus
wI0THOCTEIO 1,09 r/cM?, uTo6B! moayuuts 0,5 H. pacTBOpa?

Ilpumep 3. CoctaBuTh ypaBHEHHs MPOLIECCOB, MPOTEKAIOIINX PU IEKTPOJIN3€ BOJHOTO
pacTBopa XJIOpUAa MEIU C UHEPTHBIMU JIEKTPOJIaMHU.

Ilpumep 4. CoctaBuTh ypaBHEHHUs MPOLIECCOB, MPOTEKAIOIINX MPU IEKTPOJIN3E BOJHOTO
pacTBOpa XJI0puaa MEIH C METHBIM aHOJIOM.

Ilpumep 5. CoctaBuTh ypaBHEHUS IPOLIECCOB, TPOTEKAIOUIUX NP AJIEKTPOIU3E BOJHOTO
pacTBopa cyibdaTa KaJlus ¢ UHEPTHBIMH SJIEKTPOAaMH. BEIYHCIUTE Maccy pa3ioKUBIICHCS
BOJIBI M 00bEM BBIICTUBIINXCS KUCIOPOIa M BO0poaa (YCIOBHsI HOPMATbHBIC) TIPU
IIPOIYCKaHUH TOKa cuiion 8A B TeueHue 1,5 gacos.

Ilpumep 6. CoctaBuTh YpaBHEHHS MPOIIECCOB, MPOTEKAIOIINX MPH IEKTPOJIN3E BOJHOTO
pacTBopa HUTpaTa cepebpa ¢ HHePTHBIMU JIeKTpoiaMu. Kakoil CHITbI TOK JOTKEH OBITh
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UCIIOJIb30BaH JJIs TOTO, YTOOBI BBIACIUTH U3 pacTBOpa coiiu cepedpo maccoit 10,8 r3a 6
MUHYT?

Ilpumep 7. XKene3zo HaxoauTCs B KOHTAKTe ¢ Meb10. Kakoit n3 MeTamuioB OyaeT OKUCTATHCS
MIpU KOPPO3HUH, €CITH ITa Mapa MeTaJUIOB nomaieT B kuciyto cpeny (HCI)? [laiite cxemy
oOpa3yrolerocs Mpu 3TOM ralbBaHHUECKOI 0 3JieMeHTa, paccunurtaite DJC, HanummTe
YPaBHEHUS AIEKTPOJHBIX ITPOLIECCOB B HOHHOM BHUJIE, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
ypaBHEHUSI OKUCITUTEIHHO-BOCCTAHOBUTEIHLHOM peaKIiu mpu paboTe JaHHOTO
KOPPO3UOHHOT'O TaJIbBAHUYECKOTO AJIEMEHTA.

Ilpumep 8. AMOMUHUN HaXOJUTCS B KOHTAKTE C KEJIE30M B CpPelle HEUTPAIBHOTO
anextponuta (NaCl). CoctaBbTe cXeMy rajJbBaHMYECKOIO 3JIEMEHTa, 00pa3yIoIIerocs npu
stoM. Paccuuraiite 9/]C u u3menenue cBo0o01HOM 3Hepruu ['ndoca B cTaHAapTHBIX
yeaoBusax (AG°298) niis atoro sneMmenTa. CKOJIBKO TpaMMOB MeTajlia OKUCIUTCS 3a 55 ¢
pabOTHI ATOTO JIEMEHTA, TAI0IIEr0 TOK CUIION 6 A.

7.3.2 TumnosBble 3agaHusl JJf T[POBeJeHHUS MPOMEKYTOYHOH aTTeCcTAlUM
(3k3aMeHa)

Komnemenuyuu:

OIIK-1 — CnocoGeH pemiaTh TUIIOBBIE 3aj1aud MPOGECCUOHAIIBHOM JEATeIbHOCTH Ha
OCHOBE 3HaHUIl OCHOBHBIX 3aKOHOB MAaT€MaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHUEM
UH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

BOl”lpOCbl K IK3ameny:

1. OcCHOBHbIC TOHATHS M 3aKOHBl XUMHUU. Mosb, MOJIIpHas Macca, XUMHUYECKUU
SKBUBAJICHT, MOJISIpHAs Macca SKBUBAJICHTA. 3aKOHbI XMMHU: COXPAHEHUS MAaCChl,
MOCTOSIHCTBA COCTaBa, YKBUBAJICHTOB, 3aKOH ABOTaIpO.

2. CoBpemeHnHas Teopusi cTpoeHuss aroma. KBanToBble uuncna. DU3NYECKUN CMBICIT
KBAHTOBBIX YMCEJ C TOYKH 3PECHUSI CTPOCHHS aTOMA, X B3aUMOCBS3b.

3. IlpuHUMOBI 3aMOJHEHUS] ATOMHBIX OpOUTANICH AJICKTPOHAMU: MPHUHIIUIT HAUMEHbIIEH
sHeprum, npaBwio KiieukoBckoro, npuHuun Ilaynm, npaBwio XyHnaa, «mpoBai»
3JIEKTPOHOB.

4. llepuomnueckuit 3axkoH [[.M. MeHneneeBa — OCHOBHOM 3aKOH XMMHH, CBS3b €T0 CO
CTPOEHHUEM aTOMOB. XapaKTep U MPUIMHA U3MEHECHUSI CBOMCTB 2JIEMEHTOB B MIEPUOJIAX U
IJIaBHBIX MOJArPYNIax B MEPUOIUUYECKON CUCTEME DJIEMEHTOB.

5. S-, p-, d-, f-cemelicTBa XMMUYECKHUX DJIEMEHTOB M UX PACIOJIOKEHHE B MEPHOINYECKOM
cucteme J[.. MenneneeBa. Pa3o0parh Ha nmpuMepax CTPOCHHUE X BaJEHTHBIX YPOBHEH
AJIIEKTPOHHBIX 000JIOUEK.

6. Ilonatme 00 »dHEpruM  HMOHM3AIMM, DHEPTUM  CPOJCTBA K  DJIEKTPOHY,
AJIEKTPOOTpHUIIATEIbHOCTH. Kakue CBOMCTBa aTOMOB OHU XapaKTEPU3YIOT.
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10.
1.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

KoBaneHnTHas, HOHHAas1, BOJAOPOAHAs, METAJUIMUECKAs XUMUYECKUE CBA3M (pa300paTh Ha
puMepax).
CBoiicTBa KOB&JIEHTHOM  CBSI3U: SHEPIHs, JUIMHA, KPATHOCTb, IOJISIPHOCTD,
HaIIPaBJICHHOCTh, HACBIIIIAEMOCTD.
KoBanentnas xumuyeckasi CBsi3b, YCIOBUSI €€ OOpa30BaHMA MO METOAY BaJICHTHBIX
cBs3eil. MexaHu3mbl 00pa30BaHHS KOBAJCHTHBIX CBA3€H: OOMEHHBIN, JOHOPHO-
akuenTtopHslid. CurMa - ¥ M - CBsI3U, NOSICHUTh HAa PUMEpax.
THIIBI MEKMOJIEKYJISIPHOTO B3AaUMOJACUCTBHSL.
Xumuyeckass KuHeThKa. CKOpPOCTh XHMHYECKOW pEaKUHUH, EOUHULBI H3MEpPEHMUS,
@aKTOpBI, BIHSIOMIAE HA CKOPOCTh XUMUYECKOW PEAKIIMU. 3aKOH JIEUCTBYIOIINX MAccC -
OCHOBHOM 3aKOH XMMUYECKOW KMHETUKN. KOHCTaHTa CKOPOCTH pEaKLUU.
Bnusgaue temmeparypbl Ha CKOpPOCTh XxuMuyeckux peakuuid. [IpaBuno Bant-I'odda,
TEMIIepaTypHbId KOA(DPUIIMEHT peakuuu. DHEPrusi aKTUBALMU XUMHUYECKUX PEaKLIUM.
YpaBHeHue AppeHnyca.
Xumnueckoe paBHoBecue. [IpuszHakum  xumudeckoro pasHoBecus. KoHcranTa
paBHOBecus. CMelleHHe paBHOBECHs IPU MU3MEHEHHMHM KOHILIEHTpALWU, TEMIEPATYPHI,
nasnenust. [lpunmun Jle-Illarense, pazoOpaTs Ha TpUMepax.
Tepmonunamuueckass  cucrema. OCHOBHBIE — TEPMOJAMHAMMYECKME  MapaMeETphI:
BHYTPEHHSIS1 SHEPT U], SHTANBIINSA, SHTPONUsL, s3Heprus ' nboca, sneprus ['enbmrosnbua.
[lepBbIii 3akoH TepMoAMHAMHUKHU. [lpunoskeHwe »TOro 3akoHa K HW300apHBIM U
M30XOPHBIM IIPOLIECCAM.
Tepmoxumus. TemsnoBsie 3ddextsr peakuuid. 3akoH I['ecca M ero ciueAcTBUSL.
Tepmoxumudeckue ypaBHenus. Pacuer AH Oy, AS 06 AGO o
Knaccudukanus AUCIEpCHBIX CHCTEM IO CTENEHU IUCIIEPCHOCTH.
Wctunnsie pactBopsl. TepmoauHaMuka mpoueccoB pacTBopeHus. CriocoObl BEIpaKEHUS
KOHIIEHTPaLUU PaCTBOPOB.
PactBOpsl 351eKTpOIMTOB. Teopus DIEKTPOJUTHYECKOW AUCCOLMaluu. ['maparanms
noHOB. CUJIbHBIE U ClTa0ble AJIEKTPOJIUTHIL.
PactBopb! cnabbix snexTponutoB. CtyneHyaTas auccounanus. CTeneHb U KOHCTaHTa
JUCCOLMAIMU  CIa0bIX 3JEKTPoJUTOB. OT Kakux (PaKTOpOB OHHU 3aBUCAT? 3aKOH
pazo6asienus OcTBagbaa.
DIIEKTPOJIUTHYECKAS Auccouuanus Boapl. MloHHOe nmpousBeaeHrne BoAbl. BoaopoaHblii
U TUJIPOKCUIIbHBIN nokazatens pH u pOH. BydepHsie pacTBOpEI.
['uaponus comer. Tunsl rugposnza. KoHcTaHTa, CTENEHb THAPOJIN3a, B3aHUMOCBS3b
Mexk 1y HUMHA. CTyneHYaThIi THIPOIIH3.
OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakUMK. [IoHATHE CTENEeHn OKHUCIIEHHsI aToMma B
Mosekyie. [Ipoueccsl okucineHus U BoccTraHoBiieHMs. [IpuBeaure npumepsl BElIECTB
OKHCIIUTEJIEW U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HHMKHOBEHMS OJIEKTPOAHOIO IIOTEHLMAJIa HA TpaHUIEe pasaena:
IIOBEPXHOCTh METAJIJIa- PACTBOP DJIEKTpoauTa. Y paBHeHue HepHcera.
CrangapTHbI BOJAOPOAHBINA 3JEKTPO. P/l Hanps>KeHUH METallIoB.
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26. T'anbBannyeckui sneMeHT. JJC rajibBaHMYECKOTO 3JeMeHTa. KOHIEHTpalmOHHbIN
raJbBaHUYECKUI IIEMEHT.

27. DnexTpoJsin3 pacTBOPOB M paciuiaBoB. [Iponecchl, npoTekarone Ha KaToJe U aHOJE.
[Ipumepsl. 3akonsl Papanes.

28. Bwuapl KOppO3UU METAIIIOB.

29. DnexTpoXMMHUYecKas ~ KOpPpo3Hs. YpaBHEHHMS  pEakUuid, NPOTEKAalouX MpHU
rajibBaHokoppo3uu. PazoOpats Ha mpumepax.

30. CmocoObl 3alUThl METAJIIIOB OT KOPPO3HH.

Ilpaxkmuueckue 3a0anus 011 nPo6edeHUs IK3AMEHA:

Ilpumep 1. B 600 mn pactBopa comepxkutcst 30 r cynbdara amoMuaus. OnpenenuTb
MOJISIPHOCTh, HOPMaJILHOCTh U TUTP PacTBOPA.

Ilpumep 2. XpoM HaxoauTcs B KOHTakTe ¢ cepeOpom. Kakoil u3 mertamioB Oynet
OKUCIATBHCS npu Koppo3uu B kucioil cpene (HC1)? Hanummre ypaBHEHUSI 3JIEKTPOJHBIX
npoueccoB (B HMOHHOM BHJI€) U COCTaBbTE CXEMYy OOpa3yloIIerocss KOPPO3UOHHOTO
raJIbBAaHUYECKOTO AJIEMEHTA.

IIpumep 3. Cuctema 2CO + O, 2CO, + Q HaxoaAUTCA B COCTOSIHUM paBHOBecus. Bo
CKOJIBKO pa3 M3MEHUTCS CKOPOCTh pPEaKUUU TMpU YBEIUYCHUH KOHUEHTpAIMu OKCUIa
yriepona(ll) B 4 paza?

Ilpumep 4.Kak Hy>KHO U3MEHHUTH JABJICHHE, TEMIEPATYPY, KOHLEHTPALIUIO UCXOAHBIX
BEIIECTB, YTOOBl CMECTUTh XMMHUUYECKOE PABHOBECHE B CTOPOHY OOpa30BaHUs YTJIEKUCIIOTO
raza: 2CO + O, « 2CO,; + Q?

Ilpumep 5. Hanucatbs ypaBHEHHE IPOLIECCOB IIEKTPOJIM3A BOAHBIX PACTBOPOB COJICH:
xnopuna menu (1), cynbdara anroMuHUS € yTOIBHBIMU 3JIEKTPOIAMHU.

Ilpumep 6. TalbBaHWUYECKUH DIEMEHT COCTOMT €3 CEpPeOpPSHOTO AIIEKTPOJa,
norpyxénHoro B 1 M pacTBop HUTparta cepedpa M CTaHJAPTHOTO BOJAOPOIHOIO 3JIEKTPOAA.
Beruucnute O/1C aneMeHTa, HanmuMcaTth ypaBHEHUS 3JIEKTPOAHBIX MPOLECCOB U CyMMAapHOMH
peaKklMu, MPOUCXOAAIIEH pu paboTe 3JIEMEHTA.

Ilpumep 7. CocTaBbT€ ypaBHEHHUE THUAPOJIM3A M PACCUUTAUTE KOHCTAHTY THAPOJIN3A
(Kr) BogHoro pacteopa xsopuaa ammonus. Ky(NH4OH) = 2*107 .

Ilpumep 8. BO CKOJNBKO pa3 yBEIMYHUTCS CKOPOCTb XHMHUECKOW pEaKIUu, €CiH
MOBBICUTh TEMIEPATypy peakinoHHoi cmecu Ha 30°? TemmnepaTypHbiii KO3 GUIIMEHT paBeH
3. IIpumep 9. Beruucnaure pH pactBopa, KOHIIEHTpALMs KATUOHOB BOJIOPOJa B KOTOPOM
cocrtaiseT 5,2*10°% monp/m.

Ilpumep 10. Bpruncinre KOHUEHTPAUMIO KATHOHOB BOJOPOAA U TUAPOKCH/I-aHHOHOB B
pactBope, eciu ero pH = 8,3.

IIpumep 11. Borauciure pH pacTBopa ruapoKcHIa Kaaus KOHIeHTparmei 2,4%107
MOJIB/JI.

Ilpumep 12. Berunciure pH 0,1 M pacTtBOpa yKCYyCHON KHCIIOTBI.
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Ilpumep 13. Hanuiure XuMHYECKYI0 (OpMyJTy TOM U3 Ha3BaHHBIX COJICH, B BOJHOM
pacTBope KOTOpo# ¢deHopTanenH OeCIBETEH: CyIb(PUT HATPHsI, XJIOPUJ aMMOHHUS, KapOOHAT
KaJIs, HIMaHNU] KaJusl.

Ilpumep 14. BoIaucauTh 31EKTPOIHBIN NOTEHIIMAT JIEKTPOAA U3 METAITTMYECKOTO
UHKa, norpyxeHHoro B 0,03 M pacTBop HUTpaTa IIUHKA.

IIpumep 15.11pn 35ekTpoan3e paciuiaBa XJIOPHUIA HATPUS B TEUEHHUE 5 4aCOB HA KaTOJe
BhIZIeIIOCh 3,6 T Mmerayuia. OmnpenenuTh CHIy TOKa W O0BEM XJopa TpH HOPMaJIbHBIX
YCIIOBHSIX.

Ilpumep 16. 1luak HaXoOUTCS B KOHTakTe ¢ HUKeileMm. Kakod M3 3jeMEHTOB Oyner
OKUCHAThCA Tpu Koppo3uu B kuciou cpene (HCI)? Hanummre ypaBHEHUE 3JIEKTPOAHBIX
npoieccoB (B MOHHOM BHJE) U COCTaBbTE CXEMY OO0pa3yroUIerocs KOPPO3HMOHHOTO
raJIbBAaHUYECKOTO JJIEMEHTA.

Ilpumep 17. CTEHKH CTAJIbHOTO KOTJIa 3alIUIIEHBI OT KOPPO3UU IO METOY
npoTekTopa. B kaduecTBe Marepuasna NpoTEKTOpa UCIOIb30BAIM IUIATUHY, MarHuii, BACMYT,
0JI0BO. B kakoMm citydae 3ammra npou3BeieHa MPaBUIbHO?

7.4 MeToanueckue MAaTepHAJIbl, ONpeAeJAINe MNPOUeAyPbl OLEHNBAHUS
3HAHUH, YMEHUI, HABBIKOB, XaPAKTEPU3YOIIHMX 3Tanbl GOPMHUPOBAHMS KOMIIETCHIUM

KoHTposib OCBOECHMSI JUCHUIUIMHBI U OIEHKa 3HAaHUN OOYyYalolmuXcs Ha DSK3aMEHE
MPOU3BOJNUTCS B COOTBETCTBUU C lloyiokeHHMEM O TPOBEACHUM TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH M TPOMEKYTOUHOM arTecTanuu oOydaromuxcs 1o 00pa3oBaTeIbHBIM
IporpaMmmam BbICHIET0 0Opa30BaHHUs.

TecToBble 3a1aHUsA

Kpumepuu oyenku 3nanuil 00yuarouwuxcsa npu npoeedeHuu mecmupo8anus:

OlieHKa «Omu4YH0» BBICTABIISIETCS MIPU YCIOBUM PABUIILHOTO OTBETA 00YYArOIIEroCs
He MeHee ueM 85 % TeCTOBBIX 3aaHuM.

OlLleHKa «Xopouto» BBICTABIISETCSA MPU YCIOBUM MPABUIBHOIO OTBETA 00YUYarOIIErocs
He meHee yeM 70 % TecTOBBIX 3aJIaHUIl.

OueHka «ydoeniemeopumenbHo» BBICTABISETCS IMPU YCIOBUU TMPABWIBHOTO OTBETa
oOyuatomierocs He MeHee 51 % TecTOBbIX 3aJaHUI.

OneHka «Hey00senemeopumenbHo) BLICTABISIETCS MIPU YCIIOBUU MPABHIIBHOTO OTBETA
oOyyaromierocst Menee 4yeM Ha 50 % TeCTOBBIX 3aJlaHU.

JK3aMeH

Kpumepuu oyenusanusn yx3amena:

OrneHKa «OmMAUYHO» BBICTABISICTCS OOYYaIOIMIEMYyCs, TTOKa3aBIIEMY BCECTOPOHHHUE,
CUCTEMATU3UPOBAHHEIE, TITyOOKHWE 3HAHWS BOMPOCOB 3K3aMEHAIIMOHHOTO OWJIeTa U yMCHHE
YBEPEHHO MNPHUMEHATh UX HaA MPAKTUKE NPU PEIICHUHM KOHKPETHBIX 3aJad, CBOOOJIHOE U
MpaBUIILHOE 0OOCHOBAHNE MPUHATHIX PEIICHUT.

OLeHKa «Xopoutoy» BBICTABISIETCS OOyYarolIeMyCsl, €CJIM OH TBEPJO 3HAET MaTepua,
rpaMOTHO M MO CYHIECTBY H3JIaraeT €ro, yMeeT MNPHUMEHATh IOJy4YeHHbIE 3HAHHS Ha
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NPAKTUKE, HO JIOMYCKAeT B OTBETE WJIM B PELICHHUM 3a]a4 HEKOTOPbIE HETOUHOCTU, KOTOPBIE
MOJKET YCTPAHUTh C TOMOIIBIO JOTIOJHUTEIBHBIX BOIIPOCOB MPEINO1aBaATEIIA.

OueHka «yoosiemeopumenbHo» BBICTABIACTCA O0y4aloUleMycs, IOKa3aBIIEMY
dbparMeHTapHbIN, pa3pO3HEHHBIM  XapakTep 3HAHWN, HEJIOCTATOYHO  MPABUIILHBIC
bopMyTUPOBKK 0a30BBIX TOHSTHM, HAPYIICHUS JOTHYECKON TOCIIEOBATEIHPHOCTU B
W3JI0°KEHUHW MPOTPAMMHOIO Marepuania, HO IPU 3TOM OH BJIAJIEET OCHOBHBIMU IOHSTUSIMU
BBIHOCHMBIX Ha K3aMEH, HEOOXOIUMBIMU JIJIsl TabHEUIIIEro OOYYEeHHS U MOXKET IPUMEHSITh
MOJTYYEHHBIC 3HAHUS 110 00pa3Iily B CTaHIApPTHOM CUTYaIIUH.

OueHka «Heyooe1emeopumenbHo» BbICTABISETCA 00y4daroIeMycsi, KOTOPbI HE 3HAeT
OoJIbIlIe YacTH OCHOBHOTO COJIEp’KaHHMS BBIHOCMMBIX Ha 9JK3aMEH BOIIPOCOB TEM
JTUCHUTUIMHBI, TOMyCKaeT rpyObie OMMOKY B POpMYJIMPOBKAX OCHOBHBIX MOHATHI U HE yMEeT
KCMOJI30BaTh MOJYYEHHbIE 3HAHUS MIPU PEIICHUU TUIIOBBIX MTPAKTUYECKUX 3a7a4.
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8 IlepeyeHb OCHOBHOI U IONOJIHUTEJILHOM Y4eOHOM JIUTEPATYPbI, HEOOXOAUMOT J1JIs
OCBOCHUSI TUCHUNIIMHBI
8.1 OcHoBHas yyeOHas quTEpaTypa

e Ucnonsayeres Kon-Bo
I /;1 HaunmenoBanue MpH  HM3YYCHHU | KYPC JK3EMILISIPOB B
pasnenoB OnbIIMoTeKe
1 Bbop3osa, JI. JI., OcHOBBbI OOLICH XUMHH Bce paznensr 1 DNEKTPOHHBIN
(BBC Jlanp) : yuebnoe mocobme / JI. JI. pecype
bopzosa, H. 10. YUepnukosa, B. B. SIkymies.
- Cankr-IletepOypr : Jlans, 2022. - 480 c.
URL:  https://e.lanbook.com/book/211691,
(o6pamenwue 03.06.2024).
2 | Xamucrosa M.J., Pykoomctso mo jguci. | Bcee pazmens 1 DIeKTPOHHBIN
Xumus [OnexTpoHHBIH  pecypc]: A pecype
OakanaBpoB 1o Hamp. [loar. ArpourkeHepus /
N.JI. XanucrtoBa, JI.A. banamosa, Spocnagib,
®I'BOY BIIO AI'CXA, 2015, 154¢
3 XuMUA: OpaKTUKYM JJISI CTYJICHTOB Bce pas3aensl 1 DNIEeKTPOHHBIH
urkeHepHbix Hanpasiennii (OBC Jlans) pecype
[DnexTponnbIit pecype] : yued. [Tocodue / T.U.
boxoga, 1.B. Bacunsnoa, H.A. Kycakuna. —
Hosocubupck : HI'AY, 2011. — 106 c. — Pexum
nocrtyma: https://e.lanbook.com/book/4554,
(o6pamenwue 03.06.2024)
8.2 JlonosiHuTeIbHASA YueOHas JUTEpaTypa
e Ucnoneayeres Kon-Bo
I /;1 HaunmeHnoBanue MPH U3YYCHUU | KypC JK3EMILIIPOB B
paszenoB OnbIIMoTeKe
1 | T'meka HJL, 3amaun u ynpaxxenus mno | Bce paszgenst 1 40
obmelt xumun [Tekcr]: yuebHoe mocobue /
H.JI. I'nunka, JI., Xumus, 1984, 264c
2 | AxmeroB A.C., OOmass u Heopranuueckas | Bce paszgensr 1 93
xumust [Tekct]: yueOnuk mis By3oB / H.C.
AxwmetoB, M., Beicii.iik., 2001, 743c¢
3 | Pomanuesa JILM., COopHuk 3ama4 H
yIOpaKHeHHH 10 ob0mel xwmmuu [Tekct]: | Bce pa3genbt 1 20
yueOHOe mocoOume / JI.M. PomanmeBa, M.,
Beici.ik., 1991, 288c

Hoctym oOyuaromuxcs K 2IeKTpoHHBIM pecypcaMm (DP) oubmuorekn ®I'BOY BO fApocnasckuii [AY
OCYIIECTBISIETCS MMOCPECTBOM JJIEKTPOHHONW MH(POPMAITMOHHON 00pa30BaTENbHON Cpelbl YHUBEPCUTETA U
caiiTa 1o JJOTMHY W TapoJto https://yaragrovuz.ru/index.php/biblioteka
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9 IlepeyeHb pecypcoB HHPOPMAIMOHHO-TEJICEKOMMYHUKAIIMOHHOM ceTH UHTepHeET

9.1 IlepevyeHb 3JTEKTPOHHO-0MOJIHOTEYHBIX CHCTEM

Ne
w/n HaumeHoBaHue TemaTtuka Pesxxum nocryna
1. DIEKTPOHHO-GHOMOTE NS CHCTEMA YHuuBepcanbHas https://e.lanbook.com/
u31aTeIbCcTBa «JlaHby
2. 3ﬂeKTpOHHO_6H6HHOTeqHaH cucreMa YHuBepcaibHas http://ibooks.ru/
«iBooks.ru»
H .
3. ef{;ﬁ%};;e}s%pom{aﬂ Oubmiorexa YHuBepcanbHas http://elibrary.ru/

9.2 [lepeuyeHb peKOMeH/IyeMbIX HHTEPHET-CAWTOB MO IMCUMILINHE

1. MunuctepcTBO 00pa3zoBanus U Hayku Poccutickoit denepanuu [DneKTpOHHBIN pecypc]. —
Pexxum nocryna: https://minobrnauki.gov.ru/, cBo60HbBIN. — 3ari. ¢ s3kpaHa. — 3. pyc.

2. ®enepanbublii moptan «Poccuiickoe oOpazoBaHue» [DNEKTPOHHBIN pecypc]. — Pexum
nocrtyna: http://www.edu.ru, cBo0oaHbIN. — 3ariL. ¢ 3KpaHa. — f3. pyc.

3. Undopmarmonnas cucrema «EanHoe okHO noctyma K oOpa3oBaTelIbHBIM pPECypcam»
[DnexTpoHHbIl pecypc]. — Pexxum nmoctyma: http://window.edu.ru, cBoGOaHBIA. — 3ari. ¢
3KpaHa. — 3. pyc.

4. denepanbHbld LEHTP HHPOPMAIIMOHHO-00PA30BATEIBHBIX PECYpCOB [DIEKTPOHHBIN
pecypc]. — Pexxum noctyma: http://fcior.edu.ru, cBoboansiii. — 3ari. ¢ 3xpana. — f3. pyc.

5. MuHHCTEPCTBO celbCKOro Xxo3siictBa PD [DnekTpoHHbd pecypc]. — Pexum nocrymna:
http://mcx.ru/, cBOG0AHBIN. — 3ari. ¢ 3KpaHa. — 3. pyc.

6. Hayunas snexktponnass oubnuoreka eLIBRARY.RU [Onexrponnsiit pecypc]. — Pexum
noctymna: http://elibrary.ru/, ceo00HBIN. — 3ari. ¢ 3kpaHa. — S3. pyc.

7. CenbCKOXO34UCTBEHHAs] 3JEKTPOHHAs OWONMOTEeKa 3HaHUM [DIEKTPOHHBIN pecypc]. —
Pexxum nocryna: http://www.cnshb.ru/akdil/, cBo6oanbIif. — 3ari. ¢ 3kpaHa. — 3. pyc.

8. LleHTpanbHas HayudHas CeJIbCKOXO3slcTBeHHass OubimoTexka Poccenbxo3akaaemuu
[DnexTponHbIil pecype]. — Pexxum moctyma: http://www.cnshb.ru/, cBoGoansIil. — 3ari. ¢
3KpaHa. — 3. pyc.

9. MWnadopmanmonHo-cnpaBounbiii  moprtan. I[Ipoekt Poccuiickoli rocymapCTBEHHOM
OuOIMOTEKH Al MOJOASKH [DNEeKTpOHHBIH pecypc]. — Pexum gocryma: www.library.ru,
CBOOOHBIN. — 3ar. ¢ skpaHa. — S3. pyc.
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10 MeToanyeckue yKa3aHus 1Jsi 00y4aOIUXCHA M0 OCBOCHHUIO U CHHUIIIMHBI

Bua yueOHbBIX 3aHATHI

Opranuszanus 1eTeJIbHOCTH 00y4aI0erocs

Jlexnus

Hamucanme KoHCIeKTa JEKIMNA: KPaTKO, CXEMaTUYHO, IOCIIE0BATEIhHO
¢ukcupoBaTh  OCHOBHBIE  TIOJIOKEHHUS,  BBIBOJBL,  (HOPMYJIMPOBKH,
00001IeHNs; TMOMeYaTh Ba)XHbIC MBICIH, BBIICTATH KIIOUEBHIE CJIOBA,
TepMuHbl. O003HAYUTH BOIPOCHI, TEPMUHBI, MaTeprai, KOTOPbIM BbI3bIBACT
TPYOHOCTH, TOMETHUTh U TOMNBITATHCS HAWTH OTBET B PEKOMEHIYEMOM
autepatype. Ecnu camocTosiTeNnsHO HE yaaeTcs pa3odpaThcsi B MaTepuale,
HeoOXoauMo copMyIHpoOBaTH BOMPOC M 3a/JaTh MPEMojaBaTellio Ha
KOHCYJIbTAIlMH, Ha IPAKTHYECKOM 3aHSTHH.

JlabopatopHas pabota

Pabora mo anropuTmam, mpeCTaBICHHBIM B METOAWYECKHX YKa3aHHSX IO
BBITIOJIHCHHUIO JTA0OpPaTOpHBIX pabOT. AHanM3 BBINIOJHEHHOW pPaboTHI,
(¢opMyIHpOBKa BBIBOJIOB IO UTOTaM BBIOJHEHHOH pabOTHl HA OCHOBAHUU
Marepuajia, IOYEPHHYTOTO U3 KOHCIEKTOB JICKIM, OCHOBHOM W
JIOTIOJIHUTEIILHOM JINTEepaTypshl, pecypcoB cetu MurepHer. Ilouck oTBeToB
Ha KOHTPOJIbHBIE BOIIPOCHI.

IToaroroBka K 3K3amMeHy

PaGora ¢ KOHCHEKTaMH JIGKLMH, OCHOBHOM U  JONOJHHTEIHHOMN
JIUTEpaTypoil, pecypcamu cetu HTEpHET.

11 Ilepevyenb nHGOPMAITHOHHBIX TEXHOJIOT U, HCIIOJIb3yEMbIX IIPH OCYLLIECTBJIEHUH
0o0pa3oBaTeIbHOI0 MPOoLEcca Mo JUCHUIINHE, BKJIYas NepevyeHb MPOrpaMMHOI0
o0ecrieyeHnss U MHGPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM

Nudopmanmonnsie

TCXHOJIOT'HUHU, HCIIOJIB3YyCMBIC Inpu OCYIICCTBJICHUU

00pa30BaTeNLHOTO MpoIlecca MO TUCIUIUIMHE TO3BOJIIOT: 00ECIeYNTh B3aUMOJICHCTBUE
MEXIy YYacTHHKaMH OOpa3oBaTENIbHOTO IMpoIlecca, B TOM YHCJI€ CHUHXPOHHOE W (WJIN)
ACUHXPOHHOE B3aMMOJICUCTBHE MOCPENCTBOM ceTH WHTEepHET, B T.4. C HMCIOJb30BAaHUEM
AJIIEKTPOHHON HMH(OPMAIMOHHO-00pa30BaTEIIbHON Cpelbl YHUBEPCUTETA; (PUKCUPOBATH X0/
00pa3oBaTeNBHOTO MPOIECcCca, PE3YIbTATOB MPOMEKYTOUYHOM aTTECTAllMU MO JUCIUILINHE U
PE3yIbTATOB OCBOCHHUS 00pa30BaTEIHHON MPOTPaMMBbI; OPraHU30BaTh MPOIECC 00pa3oBaHUs
MyTeM BU3yaJU3allud U3ydyaeMol MHGOpMAIMU TOCPECTBOM HCIOJIb30BaHUS TIPE3EHTAIUH,
y4eOHBIX (UIBMOB; KOHTPOJHMPOBATH PE3yIbTaThl OOYyYCHHS Ha OCHOBE KOMITBIOTEPHOTO

TCCTUPOBAHUA.

11.1 IlepeyeHb JIUIIEH3HOHHOTO U CBOOOJAHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO
o0ecreyeHusi y4eOHOI0 mpoiecca

Ne HaunmeHnoBanue TemaTnka
1. | Microsoft Windows OmneparmoHHasi CHCTeMa
2. |Microsoft Office (Bxitouaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX MPUIIOKESHUN
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11.2 Ilepeyenn npogecCHOHAIBHBIX 023 JTaHHBIX U HHPOPMAUOHHBIX
CIIPABOYHBIX CHCTEM

Ne .

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

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

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

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

3. YHuBepcanbHas . .

0630p CMU HEOTpaHMYEHHBIH JOCTYyHn U3 JI000i
TOYKH, B KOTOPOI UMeeTCsl AOCTYTI K CETU
WNHTepHeT 1o JIOTHUHY U NapoJIio.
https://rusneb.ru/
K nmnpousBenenusiM, mnepemieAmiuM B
OOIIECTBEHHOE  JOCTOSIHUE  JIOCTYI
HamuonaneHast  3nexkTpoHHas CBOOO/THBIH.
4. YHuBepcanbHas
oubmmorexa (HOB) K IIPOU3BEICHUSM, OXpaHsEeMbIM
aBTOPCKUM MpaBoM JOCTYTI c
KOMITBIOTEPOB 3JIEKTPOHHOTO YUTATBHOTO
3ana 6ubnmoreku SAplAY.
Cnenuanu3upoBaHH | https://www.fao.org/agris/ru
5. | Pasa nanmbix AGRIS t P P £z
asg Hocryn cBoOOHBII
HNudopmanmonHo-cpaBoyHas
cucrema .
. Cneunanu3upoBalH | http:/www.cnshb.ru/AKDiIL/
6. | «CenbCKOXO351CTBEHHAS "
ast JlocTyTt CBOOOTHBIA.
3JEKTPOHHAS oubnmoTeka
3HaHu» (CObu3l)
Basa maumbix Orbit Premium https://vyww.guestel.com/product-
o Cnenmanu3upoBaHH | release/intelligence/
7. | edition (xommekmusi Questel .
SAS) ast Hoctynm B pamkax LleHTpann3oBaHHOK
(HAITMOHAJTLHOM ) TTOATIFICKH
. https://link.springer.com
baza pansbix Spriner Nature | Cnenuanu3upoBaHH .
8. . Hoctym B pamkax llenTtpann3oBaHHOM
eBook Collections ast o
(HAITMOHANTEHOM ) TTIOATIMICKU

11.3 Joctyn k cetu UHTEepHET

Kaxnaplii oOyuaromuiics B TEUEHHE BCEro Iepuoga oOydeHus obOecnedeH
WHJUBUTyaJIbHBIM HEOTPAHUYEHHBIM JOCTYIOM (yAAJICHHBIM JOCTYNIOM) K ceTu MHTepHeT u
K 2JIEKTpOHHOU nHpopMaImoHHo-oopazoBatensHol cpege @I'bOY BO Spocnabckuii [AY.
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12 MaTepuajibHO-TeXHHYECKO0e o0ecrieueHre 00y4eHus 1Mo M CIUIIHHE
MarepuanbHO-TEXHUYECKAs 0a3za, HEeoOXoaMMas TSt OCYILIECTBIICHUS

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

— yueOHbIe ayTUTOPUH 7Sl MPOBEACHUS 3aHATHIA JIEKIIMOHHOTO THUIIA,

— yueOHbIEe ayTUTOPUH JIJISl TIPOBEACHUS 3aHATUNA CEMUHAPCKOTO TUNA (MTPAKTHIECKHIX
3aHATUH (CeMUHAPOR), 1Ta0OPATOPHBIX paboT);

— y4eOHbIe ayIMTOPUH JIJIsl TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIUH;

— y4eOHbIe ayIMTOPUHU VISl TEKYIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTAIUU;

— MOMEUIEHUS JI CaMOCTOSITEIbHON PabOThI;

— MOMENICHUS JJI XpaHeHUS ¥ MPOPUIAKTUYECKOT0 00CITy KUBaHUS 000Dy I0BaHUS.

[Ipu  mpoBemeHmm  TAOOPATOPHBIX  3aHATHNM  HCMONB3YyeTCs  JabopaTopHOE
000pyI0BaHUE.

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

[TomemieHus 1j1st CaMOCTOSITENIbHOM paboThl 00YUYaOIIUXCsl OCHAIIIEHBI KOMITBIOTEPHOU
TEXHUKOW ¢ BO3MOXKHOCTBIO MOJKIIIOUEHMsI K ceTU «VHTepHET» u o0ecrieueHneM J0CTyIa B
3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

Yucno nocaoyHbIX MECT B JICKIIMOHHOMN ayIMTOPUHU OOJIbIIIE TUOO PAaBHO CIIUCOYHOMY
COCTaBy IOTOKA, a B ayIUTOPHUH ISl MPAKTUYECKUX 3aHATUN (CEMHHApPOB), 1aOOPATOPHBIX —
CIMCOYHOMY COCTaBy I'PYIIIBI 00YyYarOIIUXCS.

Yucao mocagoyHBIX MECT B ayIUTOPUU JUIS NPAKTHUECKUX 3aHATHHA (CEMHHApOB)
00JbI11e 100 PAaBHO CIIMCOYHOMY COCTaBY IPYIIIbI 00yYarOIIUXCS.

Uwuciio nocajouHbIX MECT B ayJAUTOPHUH ISl 1a00OpaTOPHBIX padoT OoJbIle JIMO0 PaBHO
MOJIOBUHE CIHMCOYHOTO COCTaBa rpymmbl oOyuaromuxcs. (s mpoBeneHus J1abopaToOpHbBIX
paboT rpymnma o0yJaronuxcsi IeITUTCS Ha ABE TIOATPYTIIIHI).
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13 Opranmsauusi 00pa3oBaTeJILHOIO NMpoUecca AJIs JHI C OTPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbS

OO0yueHne 00yJaromuxcsi C OrpaHUYCHHBIMU BO3MOKHOCTSIMHU 3/I0POBbS ITPU
HEO0OXOJUMOCTH OCYIIECTBIISIETCSI HA OCHOBE aJallTUPOBAaHHON pabouelt mporpaMMBl ¢
HCIIOJIh30BAHUEM CITEIIUATILHBIX METOJ0B O0yUCHUS U TUAAKTUYECKUX MATEPHAIIOB,
COCTaBJICHHBIX C YU€TOM O0COOEHHOCTEN NCUXO0(U3NUECKOTO Pa3BUTHS, MHINBUAYATbHBIX
BO3MOKHOCTEM U COCTOSIHUS 3I0POBbS TAKUX 00ydaromuxcst (00y4Jaronierocs).

B nensix ocBoeHust yaeOHOW MPOrpaMMBbl TUCITUTUTMHBI HHBATUAAMHE U JIUIIAMH C
OTPaHMYEHHBIMUA BO3MOYKHOCTSIMU 37I0POBbsI Y HUBEPCUTET 00ECTICUNBALT:

— JIJI ’HBAJIMJIOB | JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBBS 0 3PECHUIO:
pa3MelIeHne B JOCTYIMHBIX JIJIs1 O0YUAIOUINXCsl, SIBJSIONINXCS CICTIBIMU HITH
c1a0OBUIAIIMMU, MECTAX U B aIalITUPOBAHHON opMe cripaBOUYHOM MH(MOpPMAIUH O
pacnucaHuy y4eOHBIX 3aHATHI; MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
oOyuJaronieMycst He00X0IMMYI0 ITOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (HOPMATOB
METOJMYECKUX MAaTepUaIOB (KPYIMHBIN MIpUBT WK ayauodaiiibl);

— JJISI U'HBAJIUJIOB U JIUII C OTPAHUYEHHBIMHU BO3MOKHOCTSMH 370POBBS 10 CIIYXY:
HaJISKAIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHUS UH(POPMAIINK;

— JJISI U'HBAJIUJIOB U JIUI] C OTPAHUYEHHBIMH BO3MOYKHOCTSMH 37I0POBBSI, UMEIOIIUX
HapyUIeHUs] ONOPHO-IBUTATEIBHOTO allllapara: BO3MOXHOCTh O€CIIPENSITCTBEHHOTO
J0CTyTa 00yJarommxcsl B y4eOHbIE TOMEIICHUS, TyaJleTHbIE KOMHATHI U IPyTHE
nomenieHus Kadeapsl, a TakKe MpedbIBaHNE B YKa3aHHBIX TOMEIICHUSX.
OOGyuaronuecst U3 yuciaa HHBAINU 0B U Jull ¢ OB3 o0ecnieueHbl MeYaTHHIMU U (UJIH)
AIIEKTPOHHBIMU 00Pa30BaTENLHBIMH PECYpPCaMu B (popMax, afanTHPOBAHHBIX K
OTpPaHUUYEHUSIM UX 3710pOBbs. OOpazoBaHue 00yUJaAIONINXCA C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSI MOXKET ObITh OPTaHU30BAHO KaK COBMECTHO C JPYTHMH
00y4aromMMUCs, TaK U B OTACIBHBIX TPYIINAX WU B OTACIBHBIX OpTaHU3AIHIX.
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MuHucTepcTBO HayKu U Bbiciiero oopasosanus Poccuiickoit @enepanuun
denepanbHOE rocyapcTBEHHOE O0/PkeTHOEe 00pa3oBaTeIbHOe YUpEKIeHHe
BBICIIET0 00pa3oBaHUs
«SlpociaBckuii rocy1apCTBEHHbBIN arpapHblii YHUBEPCUTET

ATpPOTEXHOJIOTUYECKUH (PaKyIbTeT
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b1.0.12 «Xumusn»

Hnoexc oucyunnunv « Haumenosanue oucyuniumol »

Kon u HanpaBJ/ieHHe NMOATOTOBKH 35.03.06 Aepounoicenepus
Hanpaaennocts (npopuin) Mawunv u 0obopyoosanue 6 azpobusnece
KBanudukauus barxanasp
®opma o0yueHust 3a04Has
I'on Hayasia MoAroTOBKH 2024
®axkyJabTeT UHOICCHEPHBLU
Boinyckarowmas kageapa Mexanuzayus cenbCKoOX0351CMEEHHO20 NPOU3BOOCMEa
Kadgenpa-paszpaborunk Okonozust
O0beM JHCHHIIHHBI, 4. / 3.€. 108/3
®opMa KOHTPOJIs (MIPOMEKYTOUHASI ATTECTALUS) 9K3AMEH
Jlexan
UHXEHEPHOTO (aKyybTeTa W K.M.H., 00YyeHm [leuryHosa E.B.
(noonuce) (yuénas cmeneHp,
36aHue)
[Mpencenarens YMK % K.N.H. AnanbuH ['.E.
A\
(noonucs) (yuénasn cmeneHp,
36aHue)

3aBeIyIOIIuii BBIMTyCKarOIEeH p
kadenpoit K.M.H., Q0YeHm [lleuryHosa E.B.
(noonuce)” (yuénas cmenenw,
36aHue)
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Jlexun — 4 .
JlaGopaTopHble 3aHATUS -4 u
CamocrositensHas padora - 90,40 .

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl:

JucuuninnHa « XUMUs» OTHOCUTCS K 00s13aTEIbHOM YacTh 00pa3oBaTeIbHON
nporpamMmbl OakaiaBpuara.

JAucunninHa HanpasJjieHa Ha GOPMHUPOBAHUE CJIEAYIOIIUX KOMIIETCHIIMM:

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

KO}.I Co;[epmalme KOI[ N HAMMEHOBAHUEC HHAUKATOPA JOCTHKCHUA KOMIICTCHIIHU
KOMIICTCHIMH KOMIICTCHINH 3HATh | YMETh | BJAJETHh
Crocoben  pemarp | OIK-1.1
TUTIOBBIE samaun | WA-1: JemoncTpupyer 3Ha1m§ OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX,
. | eCTECTBEHOHAYYHBIX M  00IenpogdecCHOHATBHBIX MCIMIINH
npodecCHOHATbHON y menpog el ’
HeOﬁXOHI/IMle JIA peuieHus THIIOBBIX 3agavd B o0J1acTH
JeATEIbHOCTH Ha
. | arpOMHKEHEepUH
OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB
OIIK-1
MaTeMaTH4eCcKuX | [IponzBonnTh
€CTECTBCHHBIX HayK OCHOBHELE saxons | BPrIHcTeHns ¢ CoBpemeHHOI
c MIPUMCHCHHUCM N WCMOIb30BAHUEM TEPMUHOJIOTUEN B
MH()OPMaIMOHHO- OCHOBHBIX MTOHSATHIA M | 0071aCTH XUMHUH
KOMMYHHKAIIMOHHBIX 3aKOHOB XHUMHUU
TEXHOJIOTHI

Kparkoe coaepskaHue JUCHMIVIMHBI: OCHOBHBIE 3aKOHBbl XHMUH,
nepuoguueckun 3akoH /.M. MenneneeBa, CTpoeHHME aToma, XUMHYECKas CBA3b,
pacTBOpPBI  DJIEKTPOJIMTOB, XMMHUYECKas  KUHETHUKA, TEPMOJAMHAMHUYECKHUE
MapaMeTpbl XUMHUYECKUX PEAKIUN, JIEKTPOXUMHUS, KOPPO3Us METAILIOB, 3alllUTa
METAJIOB OT KOPPO3HUH.




