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BusupoBanue PII/I nJist ucnosiHeHus B 04epeIHOM Y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 omo0peHa i ucromHeHus B 2022-2023 yueOHOM Toy Ha 3aceaHnuu Kadeapbl

Mmo4YBOBeACHUA, MEJIUOPALIVH, 3eMﬂeyCTp0ﬁCTBa U XUMHH

ITIpotokomor " " 2022r. Ne

3aB. kadenpoii

Buzuposanue PII/] 11 ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0CyxaeHa 1 ono0peHa i ucronnesus B 2023-2024 yuebHoM rogy Ha 3aceJaHuu Kadeapbl

MO4YBOBECACHUA, MEJIUOPALINH, 3eMﬂeyCTp0ﬁCTBa U XUMHH

[Iporokomor " " 2023 . Ne

3aB. xaenpoit

Buzuposanue PII/] 1y ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouvas mporpamMma nepecMoTpeHa, o0CykaeHa U o100peHa s uctnoaaeHus B 2024-2025 yaebHOM rogy Ha 3aceJaHUH KadeIpbl

MOYBOBECACHUA, MEJITHOPALINH, 3eMneycrp0ﬁCTBa U XUMHUHU

IIpotokomor " " 2024r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1y ncnosiHeHus B 0UepeaTHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyxaeHa u oto0peHa Ut ucroHeHus B 2025-2026 yueOHOM TOIy Ha 3aceIaHnu Kadepbl

Mmo41BOB€A€HUA, MEJIUOPALIVH, 38MJ'[eyCTp0ﬁCTBa U XUMHUHU

IMporokomor "_ " 20251. Ne

3aB. kadenpoit




1. HEJb (IIEJIW) OCBOEHUWSA JUCIIUITJINHBI

1.1 | mpuobpecTn 3HaHWS W TPAKTHUSCKHE HABBIKK MO ITOJAEPKAHUIO M BOCCTAHOBIECHHIO PAabOTOCTIOCOOHOCTH M pecypca
CEJIbCKOXO3SMCTBEHHOM TEXHUKM U 00opyldoBaHHs Hauboinee H(PQPEKTHBHBIMH CIOCOOAMH B  COOTBETCTBHE C
CYLIECTBYIOIIMMH TEXHUIECKHUMH TPEOOBAHUAMH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huxn (pazmen) OITOIT: | b1.0

2.1 | TpeGoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aloIerocs:

2.1.1 | OOyyvaroumiicss nomkeH oOnagaTh 3HAHUSAMH, YMEHHSMHU, HABBIKAMH He HIKe | ypoBHS (HHM3KOr0), KOTOpBIE ObUIN
MPHOOPETEHBI Ha TIPEBIAYIIEM (CpeIHEM 00IIeM) YPOBHE 00pa30BaHuUs

2.2 | JMCUMIVIMHBI U MPAKTHKH, 1UISl KOTOPBIX OCBOEHHE TAHHOMH JUCHMIIHHBI (MOAYJIS) HEOGX0AUMO KaK
npeaiecTByoNIee:

2.2.1 | MarepuanoBenenue. TeXHOTOTHS KOHCTPYKIIHOHHBIX MaTEepUAIOB

2.2.2 | OCHOBBI MPOU3BOCTBA MPOAYKIIUN PACTEHUEBOACTBA

2.2.3 | OcHOBBI MMPpONU3BOACTBA MPOAYKIINU ) KUBOTHOBOJICTBA

2.2.4 | TonnuBo U cMa30uHbIE MaTEPUAIbI

2.2.5 | UnxeHepHas 3K0JI0THs

2.2.6 | T'ocynapcTBeHHast UTOrOBasi aTTecTalMs

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCLIAILIMHBI
(MOAY.JIA)

OIIK-1 CriocoOeH pemiaTh TUIIOBBIC 33Ja4H MPOPECCHOHATIBHON ICATSIBHOCTH HA OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U €CTECTBEHHBIX HAyK C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOIOTHI

OIIK-1.1 | leMOHCTpHpYeT 3HAaHKE OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX, €CTECTBEHHOHAYYHBIX U 00LIETIPO(EeCCHOHATIBHBIX
JMCLUIUINH, HEOOXOMMMBIX [UIS PELIEHHS TUIIOBBIX 3a/1a4 B 00JIaCTH arpOUHKCHEPHU

OIIK-1.2 | Ucnione3yeT 3HaHUS] OCHOBHBIX 3aKOHOB MAaTEMAaTHUECKUX M €CTECTBEHHBIX HAayK I PEIICHUs CTAHIAPTHBIX 3a/a4 B
arpoOUHKCHEPUH

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHBI (MOJXY JIA)

Kon HaumenoBanue pa3nesoB u tem /Bua | Cemectp / | Yaco | Komnerenuuu | Jluteparypa | Unte | [Ipumeuyanue
3aHATUS 3aHATUSA/ Kvype (MHAMKATOPBI) PaKT.

Paznen 1.

1.1 OcCHOBHEBIE 3aKOHBI XUMHH /JIek/ 1 2 OIIK-1.1 OIIK- JI1.1 J11.2 2
1.2 JI1.3
J11.4712.1
J2.2
JI2.3J13.1
J13.2
D192

1.2 XumMuaeckas KWHECHHUKA 1 4 OIIK-1.1 OIIK- JI1.1J11.2 2
Ilepuonuueckuit 3aKOH u 1.2 JI1.3
NepuoauvecKkasl cHcTeMa  DJIEMEHTOB JI1.4J12.1
J .. Menneneesa /JIex/ 2.2
JI2.3713.1
D192

1.3 Xumuueckas TepMoarHamuka /Jlex/ 1 2 OIIK-1.1 OIIK- JI1.1J11.2 0
1.2 JI1.3
JI1.4712.1
J12.2
J12.3713.1
D192

1.4 JlucriepcHbIe CHCTEMBI, pacTBOPHI /JIek/ 1 2 OIIK-1.1 OIIK- | JI1.1 J11.2 0
1.2 J1.3
J11.4J12.1
2.2
J12.3J13.1
0132

1.5 Teopus CTPOEHUS aTroma. 1 2 OIIK-1.1 OIIK- | JI1.1JI1.2 0
Ilepuoguveckuii 3aKOH B CBETE TEOPUH 1.2 JI1.3
CTpoeHHs aToMa. PaJMOakTHUBHOCTS, JI1.4J12.1
H30TOMBI, H300apsl /JIek/ J12.2
JI2.3J13.1
21022




1.6

Xumuueckas cBs3b.B3aumonericteue
MeX 1y MoJsiekyiaamu /JIex/

OIIK-1.1 OIIK-
1.2

J1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
01092

1.7

OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE
peaxmuu /Jlex/

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
0132

1.8

T'anpBannueckue
3MeMeHThI. DNeKTponu3 conerd /Jlex/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
J1.3
JI1.4J12.1
2.2
J12.3J13.1
01032

1.9

Kopposus meramnoB. Meronabl 3amuThl
METaJUIOB OT Koppo3uu. /JIex/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
0132

1.10

CsoiicTBa 3JIEMEHTOB u HX
coenuHenui /Jlex/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2
JI2.3J13.1
01092

Krnaccst OpPraHUYECKUX
coenmuenmnit /JIex/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
0132

1.12

ITomumepst. IInactmaccel.
BricokoMonekynspHble

coennHenus /Jlex/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
01032

1.13

Xumuueckas
Bemects /JIex/

HUJCHTUDUKAIHS

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
0132

1.14

Kiiaccel HeopraHuuyeckux coelrHEHUl,
OnpeneneHue CcoOCTaBa  XUMHUYECKOIO
coennHenus /J1ad/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
01092

Ompenenerue  TemaoBoro  3¢dexra
XUMHUYeCKoi peakiun /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
0132

1.16

OmpeneneHue 3aBHCUMOCTH  CKOPOCTHU
XMMHUYECKOW peakuuu OT  YCIIOBUHU
TIpoTekaHus peaxuuii /J1ad/

OIIK-1.1 OIIK-
1.2

J1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
01092




OKHCIUTETBHO-BOCCTAHOBHUTEIIBHBIC
peakuuu. /J1a6/

OIIK-1.1 OIIK-
1.2

J1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
01092

Hamnpasnenue HOHHBIX 0OMEHHBIX
TIPOIIECCOB B pacTBopax
anekTponutos /J1ab/

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
0132

1.19

pH pactBopos. 'maponus coneit /J1ab/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
J1.3
JI1.4J12.1
2.2
J12.3J13.1
01032

1.20

Komiutekcusie coennnaenns /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
J13.2
0132

1.21

VYraeBogopoasl /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4712.1
J12.2
JI2.3J13.1
JI3.2
0132

1.22

Kucnoponcoanep:xanue
coenuHenus /J1ad/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
J1.3
JI1.4712.1
2.2
JI2.3J13.1
JI3.2
01022

1.23

XKupsl, yraeBossl, 6enxu /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
.3
J11.4J12.1
2.2
JI2.3J13.1
JI3.2
21092

1.24

KauecTBeHHbIe peakiuu Ha
KaTtnoHs! /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
JI1.3
J1.4J12.1
2.2
JI2.3J13.1
JI3.2
01032

1.25

KauecTBennsie peakiuu Ha
annonsl /J1ab/

OIIK-1.1 OIIK-
1.2

J1.1J11.2
JI1.3
JI1.4J12.1
J12.2
J12.3]13.1
JI3.2
0132




1.26

OOBeEMHBIH aHaJIn3. Merton
HelTpanu3aiuu /J1a6/

OIIK-1.1 OIIK-
1.2

J1.1J11.2
J1.3
JI1.4J12.1
J12.2
J12.3J13.1
JI3.2
01022

1.27

3amuTHBIE TOKPBITHS MeTAILTOB /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
J1.3
J11.4J12.1
2.2
JI2.3713.1
JI3.2
21092

1.28

OXMA /JIab/

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
JI1.3
J11.4J12.1
J12.2
JI2.3J13.1
JI3.2
01032

1.29

DIIeMEHTBI MOOOYHBIX

noxrpym /Cp/

I'naBHBIX,

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
J11.4J12.1
J12.2
JI2.3J13.1
JI3.2
0132

1.30

BbInonHeHHE JOMAITHUX KOHTPOJIBHBIX
pa6ot /Cp/

OIIK-1.1 OIIK-
1.2

J1.1J11.2
J1.3
JI1.4712.1
J12.2
JI2.3J13.1
JI3.2
01022

1.31

Kitaccel
coeaunenuit /Cp/

OpPraHn4eCKnux

OIIK-1.1 OIIK-
1.2

J1.1J11.2
J1.3
JI1.4J12.1
J12.2
JI2.3J13.1
JI3.2
2102

1.32

Kommonaneie
BMC /Cp/

CUCTEMBI, pacTBOpHI

OIIK-1.1 OIIK-
1.2

JI1.1 J11.2
J1.3
J1.4J12.1
2.2
JI2.3713.1
JI3.2
01092

1.33

IMoBepxHOCTHBIE
senenust. Ancopouus /Cp/

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2
JI2.3J13.1
J13.2
0132

1.34

Dx3ameH /Dx3amen/

27

OIIK-1.1 OIIK-
1.2

JI1.1J11.2
JI1.3
JI1.4712.1
J12.2
JI2.3J13.1
JI3.2
0132

5. ®OHJ OIEHOYHBIX CPEJCTB




PabGouas mporpamMmMa AUCIMIUIMHBI oOecrieueHa (DOHIOM OLEHOUHBIX CPEACTB JUIS MPOBEICHUS BXOJHOTO, TEKYIIETO KOHTPONS U
NPOMEXYTOUHOH aTTectanun. Copepixanue (pOHA OLICHOYHBIX CPEACTB MPEICTABICHO B MPUIOKEeHUH | U 2.

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUME JUCHUIIIUHbBI (MOYJIST)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEH 3arnaBue W3narenscTBoO,
JI1.1 | Eropos B. B., Heoprannueckas n aHamuTHYECKast XUMUS. AHATTUTHYECKAsk XUMHUSI DIIEeKTPOH. aH.
Bopoobses H. U. [DnexTponHsIii pecypc]: YueOHHK — Cankr-
CunsBectpoBa U. I Pesxxum noctyna: https://e.lanbook.com/book/45926 ITetepOypr :
Jlans, 2014
JI1.2 | Cupotkumn, O. C., Xumusi (OCHOBBI €THHOM XMMHUH): YICOHUK M.: Knopyc,
Cupotkus, P. O 2017
JI1.3 | Cupotkus P.O., Xumus [I1eKTpoHHBIHN pecypc]: YueOHHK Mocksa :
Cupotkus O.C. Pexxum nocrtyna: https://www.book.ru/book/922393 KuoPyc, 2017
JI1.4 | Huxonsckuii, A. b. Xumus [DIeKTPOHHBIN pecypc]: yuIeOHUK U IPAKTHKYM I aKaJeMUYEeCKOro Mockaa :
OakanaBpuara W3naTenscTBO
Pesxum moctyna: https://biblio-online.ru/viewer/himiya-432953#page/1 IOpaiir, 2019
6.1.2. Jlono/iHUTE/ILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBO,
JI2.1 |Hurosuy, U. K. Kypc aranutndeckoit XMMHUM: yIeOHUK CII6.: Jlans,
2004
JI2.2 | Eropos B.B. TeopeTuueckue OCHOBBI HEOPTraHUYECKON XUMUN [ DIEKTPOHHBIN pecypc]: Jlanb, 2017
YuebHuk
Pexxum moctyna: https://e.lanbook.com/book/91304
JI2.3 | KoposuHn, H. B., OO0mas XuMust: JTabopaTOPHBIH MPAKTHKYM: y4el. mocobue M.: Knopyec,
Kawmrimosa, B. K. 2017
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTETH 3arnasue H3narenscTBo,
JI3.1 |[3s6munesa M.IL.. Xumus [DIeKTpOHHBIHN pecypc]: yueOHO-MeTOAuIecKoe ocooue s OI'BOY BO
MamonToga E.B. CaMOCTOSTEIIBHON pabOThl 00Y-YarOIMXCS 10 HATIPABJICHUIO TOTOTOBKU Bsitckas
35.03.06 Arpounxenepust I'CXA,, 2017
Pexxum mocryma: http://46.183.163.35/MarcWeb2/Default.asp
JI3.2 |E.B. MamoHTOBa, Xumus [D1eKTpoHHBIH pecypc]: YueOHoe mocobue Kupos,
ML.II. 3s161uneBa Bar.I'CXA,
2018
6.2. Ilepeuenn pecypcoB nHGOPMALHOHHO-TEJEKOMMYHUKAMOHHOI ceTu "UHTepHeT"
D1 | Xumuk [DnekTpoHHBIN pecypc]: CalT 0 XUMUM - DIIEKTPOH.JAaHHbIC- PEXUM JtocTyna: http://www.xumuk.ru/.-3ar. ¢
JKpaHa
D2 | Hayunas snexTpoHHas OubnroTeka [ DnekTpoHHbIH pecypc]. - Pexxum goctyma: http://elibrary.ru/defaultx.asp. - 3ari. ¢
9KpaHa
6.3. ITepeuens MHPpOPMAIHOHHBIX TEXHOJIOTHIT
6.3.1 I[lepevyeHb MPOrpaMMHOro odecnedeHust
6.3.1.1 | Onepaunonnas cucrema cemeirictBa Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7
AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)
6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS
OfficeStd 2016 RUS OLP NL Acdmc)
6.3.1.3 | AatuBupycHoe I10 Kaspersky Endpoint Security
6.3.1.4 | IBM SPSS Statistics
6.3.1.5 | Free Commander 2009/02b
6.3.1.6 | Google Chrome 39/0/21/71/65
6.3.1.7 | Opera 26/0/1656/24
6.3.1.8 | Adobe Reader XI 11/0/09
6.3.2 IlepevyeHb MHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM H COBPEMEHHBIX MPO(eCcCHOHATBHBIX 023 TaHHBIX
6.3.2.1 | UacdopmarmonHas cupaBouHas cucreMa: "KoncynsrantlIimroc"
6.3.2.2 | UndopmanmionHas cripaBoyHas cucrema: "T'apant Aspo"”




6.3.2.3 |IIpoeccuonansrast  6a3a  maHHBIX:  Haydmas  snexTtpoHHass — Oumbmmoreka  elibrary.ru  Pexmm — goctyma:
http://elibrary.ru/defaultx.asp

6.3.2.4 | Ilpodeccuonansuas ©Oaza gaHHelx: OnekTpoHHbI Katamor @®IBOY BO Bsarckuitk T[ATY Pexum goctyma
http://46.183.163.35/MarcWeb2

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 | Onucanue MaTepUaIbHO-TEXHUYECKOH 0a3pl, HEOOXOAMMOW M OCYLIECTBIEHMS 00pa3oBaTelbHOrO Ipolecca Mo
JUCIUILIMHE (MoAyIto) npeacTasieHo B [Ipunoxenun 3 PIT/I.

8. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JISA)

OcBoeHHE AUCIUIUINHEI TPOBOAUTCS B (hOpMeE ayIUTOPHBIX 3aHATHI U BHEAYJUTOPHOI CAMOCTOSATEIBHON pabOThl 00yHaIOIIIXCSl.

IIpn mpoBeneHWM AayAWTOPHBIX 3aHATHH IPEIyCMOTPEHO IPHMEHEHHE CICAYIONINX HHHOBAIIMOHHBIX ()OPM YJ4EOHBIX 3aHATHH,
Pa3BHBAIONINX Yy OOY4aromMXCsA HAaBBIKKM KOMAHAHON pabOThl, MEXIMYHOCTHOM KOMMYHHKAIHNH, HNPUHATHS DPEIICHUH, JIHACpPCKHE
KadyecTBa: paboTa B MalbIX TIpYNNax; JUCKYCCHs; M3ydeHHE M 3aKpeljIeHHe HOBOrO MaTepuala Ha HHTEPaKTHBHOI JIeKIWu;
HCIIONB30BaHUE OOIECTBEHHBIX PECYPCOB, COLMANbHBIC INPOEKTHl M APYrHe BHEAYAUTOPHBIE METOIbI OOydeHHs; OOCYKICHHE U
paspenieHue mpoOIreM; AeT0BBIE U POJIEBBIC HTPHI; pa300p KOHKPETHBIX CHTYyaluii.

KonuuecTBo 4acoB 3aHATHI B MHTEPAaKTUBHBIX (JOpPMax OMPeIeICHO yIeOHBIM IIITaHOM.

ITpakTudyeckass TOATOTOBKAa NpH peanu3allid JUCUUIIMHBL  OpraHU3yeTcs IIyTeM MpOBeAeHHs J1IabopaTOpHBIX paboT,
NpeTyCMATPUBAIOIINX  yJacTHe OOYJaromIMXCs B  BBIIONHEHWH OTHENBHBIX JJIEMEHTOB paldoT, CBA3aHHBIX C Oymymieit
npodecCHOHATBHON IESTENBHOCTBIO.

BreaynuropHas caMocTosITeNIbHAs paboTa OCYIECTBIAETCS B CIEAYIOIUX (popMax:

— CaMOCTOSITEIIBHOE U3Y4EHHE TEOPETHIECKOro MaTepraia (TeM JUCIUIUINHBL);

— IOJITOTOBKA K JICKIUSAM U JJAOOPATOPHBIM 3aHATHSM;

— BBINOJTHEHHE KOHTPOIBHOI JoMalrHeil paboThI U MHBIX UHIUBUAYAIBHBIX 3aJaHUH;

— MOJTrOTOBKA K MEPONPHUATHSIM TEKYIIEr0 KOHTPOIS;

— ITOITOTOBKA K TIPOMEKYTOYHOH aTTECTaIHN.

IIpu opraHm3ammu caMOCTOSITENBHOW pabOTHl HEOOXOIMMO, MPEXAE BCEro, OOpaTUTh BHUMAaHMC HA KIIOYEBBIC MOHITHS, HECYIIHE
OCHOBHYIO CMBICTIOBYIO Harpy3Ky B TOM MM HHOM pa3zfiene yueOHO! JUCIUIINHBL.

1. CamocTOsATENBHOE H3ydEHUE TEM TUCLUIIHHBL

s paboTel HEOOXOAMMO O3HAKOMHTECS C y4EOHBIM IUIAHOM JUCHUIDIMHBL M YCTAHOBHTH, KAaKO€ KOIMYECTBO YacOB OTBEAEHO
y4eOHBIM ITAHOM B II€JIOM Ha W3ydeHHE IUCIUIUIMHBIL, Ha ayAUTOPHYIO paboTy C TmpemnojaBaTelieM Ha JEKIUOHHBIX U
1abOpaTOPHBIX 3aHATHAX, a TaKKE Ha CaMOCTOATENBHYIO paboTy. C Lenblo ONTHMAlbHOW CaMOOpPraHM3allid HEoOXOAUMO
COIIOCTAaBUTh 3Ty WHPOpMANHUIo ¢ TpaduKOM 3aHATHI W BBELIBHTH HaHOoOJIee 3aTpaTHBIC IO BPEMEHH M 00BbEMY TEMBI, YTOOBI 3apaHee
OIpefenuTh AN cebs mepruoisl oObeMHBIX 3amaHuil. llermecooOpa3HO HauaTh pabOTy € M3y4eHHS TEOPETHUECKOTO MaTepHana,
OCHOBHBIX TEPMUHOB U MOHATHH Kypca U C IIUCbMEHHBIX OTBETOB Ha MHUBUAYANIbHbIE H TECTOBBIC 3aJaHUSL.

2. IloaroToBka K JEKIMOHHBIM H JIAOOPATOPHBIM 3aHSTHSIM.

TpamunnoHnHON QopMmoii TpemomHEceHHs MaTephaia sBIfeTca Jeknusa. Kypc nexmui mo mpeaMeTry JaeT HeoOXOANMYIo
uHQOpMALMIO TI0 M3YYCHUIO 3aKOHOMEPHOCTEH M TEeHIEHIMH pa3BUTHA OO0BbEeKTa M IpeAMeTa MHCCIEeJOBaHMUSA H3ydaeMOi
JUCHUIIMHBL. JIEKIIMOHHBI MaTepuan pPEeKOMEHAYeTCs KOHCIEKTHpoBaTh. KOHCHEKThl MO3BONSAIOT OOYdYarolEMYyCsl HE TOJBKO
MOJYYHUTH O0JTBIIe MHGOPMAITIH Ha JICKIIUH, HO M IPABIJIBHO €T0 CTPYKTYPHPOBAaTh, a B JAJBHEHIIIEM - JIYUIIe OCBOHTE.

IoaroroBka k 1a0OPATOPHEIM 3aHATHAM HOCHUT PA3IMYHBIA XapakTep Kak IO COJCPXKAHMIO, TaK U IO CJIOXKHOCTH HCIIOTHCHUS.
MHorue nabopaTopHble 3aHATUS TPeOYIOT OONBIIONW HCCAENOBATENbCKOW pabOThl, HM3Y4EHUs] JOMOJHUTEIBHOW HAy4YHOM
auTepatypsl. IIpexe deM NpUCTYNUTH K BBHITOJHEHUIO TakoH paboThl, 00ydaroIeMycs HEOOXOIMMO O3HAKOMHTBCS OOCTOSTEIBHO
C ComepKaHHEM 3aJaHus, YACHHTh €ro, OIICHHTb C TOYKH 3pPEHHS BOCHPHUATHS W 3alOMHHAHMSA BCE COCTABIIONINE €TI0
KOMITOHEHTBI. Pe3ynbTaTel SKCHEepUMEHTa, Tpayku M T.JI. CIEIyeT CTPEMHThCA IIONYYUTh HEMOCPEACTBEHHO IPU BBIMOTHEHUU
pabotsl B naboparopuu. JlaboparopHasi paboTa cuuTaeTCsl BHIIIOJHEHHON TOJIBKO B TOM CIydae, KOrja oT4eT Io Heil npuHsaT. UYem
CKOpEE COCTaBJIEH OTYET II0CHIE IPOBEACHNUS paboThI, TEM MEHBIIIE Oy/IET 3aTpaueHO TPyJa M BpeMEHHU Ha ee 0()OpMIICHHE.

3. BrInosnHeHNE JOMAIIHEH KOHTPOIBHON padoTHI.

KontponsHast paboTa sBISETCS OJHUM U3 OCHOBHBIX BHJIOB CaMOCTOATENBHONW pabOTHI, HANpaBIEHHOH Ha 3aKpeIUieHue,
yriayonenue u 000OIIeHHE 3HAHMIT 10 AUCHUILIMHE. 1[eNblo BBIONHEHUsT KOHTPOJIBHOH paboThl sBisieTcss (GOPMUPOBAHHNE HABHIKOB
CaMOCTOSATETIFHOTO TBOPYECKOTO pEmICHUs Mpo(ecCHOHANBHBIX 3amad. 3aJadaMd BBHIITOJHEHHWS KOHTPOJBHON paboTHI SBISAIOTCS
CHCTeMaTH3alls, 3aKpeIUIeHHe, YIUIyOJIeHHEe U pacIIMpeHue NPHOOPETeHHBIX OOYYaroI[MMCS 3HAHMM, YMEHMH M HAaBBIKOB IO
JqucnumrHe. O0yJaronuiics BEITONHIET KOHTPOJIBHYIO PaOO0Ty MO YTBEPXKICHHOW TEMe 10| pyKOBOJICTBOM IIPENO/1aBaTEeIIs.

4. IToaroToBKa K MEPONPHATHSAM TEKYIIETO KOHTPOIIS.

B koHIe wu3ydeHHs KaxkIOH TEMbI MOXET IPOBOAUTHECS TEMaTHUECKas KOHTPONbHAs paboTa, KOTOpas SBISETCS CPEICTBOM
TEKYILEro KOHTPOJs OLeHKM 3HaHMW. IlogroTroBka K HeM 3akito4yaeTcs B MOBTOPEHUHM IPOWJIEHHOIO MaTepuana U IOBTOPHOM
pElICHNH 33/IaHUH, KOTOPbIE pacCMaTPHBAIIMCh Ha 3aHATHUSX, a TAKXKE B BBINTOJHECHNUH 3a/IaHUH JUISl CAMOCTOSITEIIBHOIM paOoTHI.

5. IloaroroBka K MpOMEKYTOUHOM aTTECTALMU.

IloaroroBka K SK3aMeHy SIBISIETCS 3aKIIOUUTENBHBIM 3TalloM M3y4EeHUs AUCIUIUIMHBI M ABIAETCA CPEACTBOM IPOMEKYTOYHOTO
koHTpons. IloAroroBka K 5K3aMeHy HpeAnonaraeT H3ydeHHEe KOHCIEKTOB JIEKIMH, pPEKOMEHIYeMOW JHTepaTypbl U JpPYyrux
HCTOYHHKOB, TIOBTOPCHHE MaTepHalioB J1aOOPaTOPHBIX 3aHATHH. B mpomecce MOATOTOBKM K SK3aMEHY BBIABIIIOTCS BOIIPOCHI, IO
KOTOPBIM HET yBEPEHHOCTH B OTBETE JINOO OTBET OOydaromeMmycsl He sCeH. JJaHHBIe BOIPOCH MOXKHO YTOYHHTH Y IIperojaBaTels Ha
KOHCYJIBTAIIUU, KOTOpasl IPOBOJUTCS MEpes SK3aMEHOM.










BusupoBanue PII/I nJist ucnosiHeHus B 04epeIHOM Y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, o0CyKaeHa 1 omo0peHa i ucromHeHus B 2022-2023 yueOHOM Toy Ha 3aceaHnuu Kadeapbl

Mmo4YBOBeACHUA, MEJIUOPALIVH, 3eMﬂeyCTp0ﬁCTBa U XUMHH

ITIpotokomor " " 2022r. Ne

3aB. kadenpoii

Buzuposanue PII/] 11 ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, o0CyxaeHa 1 ono0peHa i ucronnesus B 2023-2024 yuebHoM rogy Ha 3aceJaHuu Kadeapbl

MO4YBOBECACHUA, MEJIUOPALINH, 3eMﬂeyCTp0ﬁCTBa U XUMHH

[Iporokomor " " 2023 . Ne

3aB. xaenpoit

Buzuposanue PII/] 1y ncnoiHeHus B ouepeHOM y4eOHOM roay
Pabouvas mporpamMma nepecMoTpeHa, o0CykaeHa U o100peHa s uctnoaaeHus B 2024-2025 yaebHOM rogy Ha 3aceJaHUH KadeIpbl

MOYBOBECACHUA, MEJITHOPALINH, 3eMneycrp0ﬁCTBa U XUMHUHU

IIpotokomor " " 2024r. Ne

3aB. kadenpoit

BuzupoBanue PII/] 1y ncnosiHeHus B 0UepeaTHOM y4eOHOM roay
Pabouas nmporpamma nepecMoTpeHa, 00CyxaeHa u oto0peHa Ut ucroHeHus B 2025-2026 yueOHOM TOIy Ha 3aceIaHnu Kadepbl

Mmo41BOB€A€HUA, MEJIUOPALIVH, 38MJ'[eyCTp0ﬁCTBa U XUMHUHU

IMporokomor "_ " 20251. Ne

3aB. kadenpoit




1. HEJb (IIEJIW) OCBOEHUWSA JUCIIUITJINHBI

1.1 | mpuobpecTn 3HaHWS W TPAKTHUSCKHE HABBIKK MO ITOJAEPKAHUIO M BOCCTAHOBIECHHIO PAabOTOCTIOCOOHOCTH M pecypca
CEJIbCKOXO3SMCTBEHHOM TEXHUKM U 00opyldoBaHHs Hauboinee H(PQPEKTHBHBIMH CIOCOOAMH B  COOTBETCTBHE C
CYLIECTBYIOIIMMH TEXHUIECKHUMH TPEOOBAHUAMH.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OIIOII

Huxn (pazmen) OITOIT: | b1.0

2.1 | TpeGoBaHus K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aloIerocs:

2.1.1 | OOyyvaroumiicss nomkeH oOnagaTh 3HAHUSAMH, YMEHHSMHU, HABBIKAMH He HIKe | ypoBHS (HHM3KOr0), KOTOpBIE ObUIN
MPHOOPETEHBI Ha TIPEBIAYIIEM (CpeIHEM 00IIeM) YPOBHE 00pa30BaHuUs

2.2 | JMCUMIVIMHBI U MPAKTHKH, 1UISl KOTOPBIX OCBOEHHE TAHHOMH JUCHMIIHHBI (MOAYJIS) HEOGX0AUMO KaK
npeaiecTByoNIee:

2.2.1 | MarepuanoBenenue. TeXHOTOTHS KOHCTPYKIIHOHHBIX MaTEepUAIOB

2.2.2 | OCHOBBI MPOU3BOCTBA MPOAYKIIUN PACTEHUEBOACTBA

2.2.3 | OcHOBBI MMPpONU3BOACTBA MPOAYKIINU ) KUBOTHOBOJICTBA

2.2.4 | TonnuBo U cMa30uHbIE MaTEPUAIbI

2.2.5 | UnxeHepHas 3K0JI0THs

2.2.6 | T'ocynapcTBeHHast UTOrOBasi aTTecTalMs

3. KOMIIETEHLIMHA OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCLIAILIMHBI
(MOAY.JIA)

OIIK-1 Crioco0eH penrath THIOBbIC 33a4k MPO(eCCHOHATBHON IEATEIBHOCTH HAa OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U €CTECTBEHHBIX HAYK C MPUMEHEHHEM HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH;

OIIK-1.1 | leMOHCTpHpYeT 3HAaHKE OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX, €CTECTBEHHOHAYYHBIX U 00LIETIPO(EeCCHOHATIBHBIX
JMCLUIUINH, HEOOXOMMMBIX [UIS PELIEHHS TUIIOBBIX 3a/1a4 B 00JIaCTH arpOUHKCHEPHU

OIIK-1.2 | Ucnione3yeT 3HaHUS] OCHOBHBIX 3aKOHOB MAaTEMAaTHUECKUX M €CTECTBEHHBIX HAayK I PEIICHUs CTAHIAPTHBIX 3a/a4 B
arpoOUHKCHEPUH

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHBI (MOJXY JIA)

Kon HaumenoBanue pa3nesoB u tem /Bua | Cemectp / | Yaco | Komnerenuuu | Jluteparypa | Unte | [Ipumeuyanue
3aHATUS 3aHATUSA/ Kvype (MHAMKATOPBI) PaKT.

Paznen 1.

1.1 OcHoBHBIE 3aK0HBI XuMuH /Cp/ 1 2 OIIK-1.1 OIIK- | JI1.4JI1.3 0
1.2 JI1.2
JI1.1J12.3
J12.2
JI2.1J13.1
J13.2
3132

1.2 XumMuaeckas KWHECHHUKA 1 4 OIIK-1.1 OIIK- JI1.4 JI1.3 2
Ilepnognueckunii 3aKOH u 1.2 JI1.2
NepuoauvecKkasl cHcTeMa  DJIEMEHTOB JI1.1J12.3
J .. Menneneesa /JIex/ 2.2
JI2.1J13.1
D192

1.3 Xumndeckast TepmoauHamuka /Cp/ 1 2 OIIK-1.1 OIIK- | JI1.4JI1.3 0
1.2 J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
3132

1.4 JlucriepcHbie cucTeMbl, pacTBOpsI /Cp/ 1 2 OIIK-1.1 OIIK- | JI1.4JI1.3 0
1.2 JI1.2
JI1.1J12.3
2.2
J12.1J13.1
0132

1.5 Teopus CTPOEHUS aTroma. 1 2 OIIK-1.1 OIIK- | JI1.4J11.3 0
Ilepuoguveckuii 3aKOH B CBETE TEOPUH 1.2 JI1.2
CTpoeHHs aToMa. PaJMOakTHUBHOCTS, JIT.1J12.3
n30TOMBI, H300aps! /Cp/ 2.2
J12.1J13.1
2132




1.6

Xumuueckas cBs3b.B3aumonericteue
Mexay mosiekyaamu /Cp/

OIIK-1.1 OIIK-
1.2

JM1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01092

1.7

OKUCIUTETBHO-BOCCTAHOBUTEIBHBIE
peaxmym /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
0132

1.8

T'anpBannueckue
aeMeHThI. DnekTpoau3 coneir /Cp/

OIIK-1.1 OIIK-
1.2

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01032

1.9

Kopposus meramnoB. Meronabl 3amuThl
METaJUIOB OT Koppo3uu. /JIex/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
0132

1.10

CsoiicTBa 3JIEMEHTOB u HX
coeaunenuii /Cp/

OIIK-1.1 OIIK-
1.2

JT1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01092

Krnaccst OpPraHUYECKUX
coequnenmii /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
0132

1.12

ITomumepst. IInactmaccel.
BricokoMonekynspHble

coenqunaenus /Cp/

OIIK-1.1 OIIK-
1.2

JT1.4J11.3
J1.2
JI1.1J12.3
J12.2
J12.1J13.1
01032

1.13

Xumuueckas
Bemects /JIex/

HUJCHTUDUKAIHS

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
0132

1.14

Kiiaccel HeopraHuuyeckux coelrHEHUl,
OnpeneneHue CcoOCTaBa  XUMHUYECKOIO
coennHenus /J1ad/

OIIK-1.1 OIIK-
1.2

J1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01092

Ompenenerue  TemaoBoro  3¢dexra
xuMH4deckoi peaxiyu /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
0132

1.16

OmpeneneHue 3aBHCUMOCTH  CKOPOCTHU
XMMHUYECKOW peakuuu OT  YCIIOBUHU
mpoTekanus peaxuuii /Cp/

OIIK-1.1 OIIK-
1.2

JM1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01092




OKHCIUTETBHO-BOCCTAHOBHUTEIIBHBIC
peakuuu. /J1a6/

OIIK-1.1 OIIK-
1.2

JM1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01092

Hamnpasnenue HOHHBIX 0OMEHHBIX
TIPOIIECCOB B pacTBopax
anektponutos /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
0132

1.19

pH pactBopos. 'mapomnus coneit /Cp/

OIIK-1.1 OIIK-
1.2

JI1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
01032

1.20

Kommutexcubie coenuuenus /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
J13.2
0132

1.21

VYraesogopomst /Cp/

OIIK-1.1 OIIK-
1.2

JT1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
0132

1.22

Kucnoponcoanep:xanue
coenqunenus /Cp/

OIIK-1.1 OIIK-
1.2

J1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
01022

1.23

XKupsl, yrneBosst, 6enxu /Cp/

OIIK-1.1 OIIK-
1.2

JI1.4 J11.3
1.2
JI1.1J12.3
2.2
JI2.1J13.1
JI3.2
21092

1.24

KauectBeHnbie peakiuu Ha
katuonsl /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
01032

1.25

KauecrBeHHbIe peakiuu HA
annonsl /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
JI1.2
JI1.1J12.3
J12.2
J12.1J13.1
JI3.2
0132




1.26

OOBeEMHBIH aHaJIn3. Merton
HewTpanusaiuu /Cp/

OIIK-1.1 OIIK-
1.2

JM1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
01022

1.27

3amuTHBIE TOKPBITHS MeTAILTOB /J1a6/

OIIK-1.1 OIIK-
1.2

JI1.4 J11.3
J1.2
JI1.1J12.3
2.2
JI2.1J13.1
JI3.2
21092

1.28

DXMA /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
JI1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
01032

1.29

DreMeHThI ['maBHBIX, MOOOYHBIX
noxrpym /Cp/

OIIK-1.1 OIIK-
1.2

J1.4J11.3
JI1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
0132

1.30

BbInonHeHHE JOMAITHUX KOHTPOJIBHBIX
pa6ot /Cp/

OIIK-1.1 OIIK-
1.2

JM1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
01022

1.31

Knaccel OpraHN4ECKHUX
coeaunenuii /Cp/

OIIK-1.1 OIIK-
1.2

JT1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
2102

1.32

KosmougHele  cuUCTeMbl,  pacTBOPBI
BMC /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
JI1.2
JI1.1J12.3
2.2
JI2.1J13.1
JI3.2
01092

1.33

IMoBepxHOCTHBIE
senenust. Ancopouus /Cp/

OIIK-1.1 OIIK-
1.2

J11.4J11.3
JI1.2
JI1.1J12.3
J12.2
JI2.1J13.1
J13.2
0132

1.34

Dx3ameH /Dx3amen/

OIIK-1.1 OIIK-
1.2

J1.4J11.3
J1.2
JI1.1J12.3
J12.2
JI2.1J13.1
JI3.2
0132

5. ®OHJ OIEHOYHBIX CPEJCTB




Pabouas mporpamma AMCHUILUTUHBI oOecriedeHa (OHAOM OLEHOYHBIX CPEACTB AJS MPOBEICHUS TEKYIIEro KOHTPOJS YCIIEBaeMOCTH
U poMexyToyHo arrectauun. Comepkanue (HOHAa OLCHOYHBIX CPEICTB MpeacTapicHo B [Ipmwioxenuu 1 u 2.

6. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUME JUCHUIIIUHbBI (MOYJIST)

6.1. Pexomenayemas JiuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEH 3arnaBue W3narenscTBoO,
JI1.1 | Huxonsckuii, A. b. XuMust [ DNeKTPOHHBIA pecypc]: yueOHHUK U MPAKTHKYM JJIS aKaJIeMHIECKOTO Mockaa :
OakanmaBpuaTa W3narenscTBO
Pesxxum noctyna: https://biblio-online.ru/viewer/himiya-432953#page/1 IOpaiir, 2019
JI1.2 | Cupotkun P.O., Xumus [D7IeKTpOHHBIN pecypc]: YueOHUuK Mockaa :
Cupotkun O.C. Pexxum moctyma: https://www.book.ru/book/922393 KuoPyc, 2017
JI1.3 | Cupotkum, O. C., XuMust (OCHOBBI €JMHON XUMUH): YIeOHHK M.: Knopyc,
Cupotkus, P. O 2017
JI1.4 [EroposB.B., Heopranuueckas u aHanuTH4yecKkas XUMUsA. AHAINTHYECKAs] XUMHUS DONeKTpoH. JaH.
Bopo6ser H. U. , [DnexTponHBIit pecypc]: YueOHUK — Cankr-
CunbBectpoBa U. T Pexxum nmoctyma: https://e.lanbook.com/book/45926 IMetepOypr :
Jlans, 2014
6.1.2. Jlono/iHUTE/ILHAS JINTEPATYpa
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBO,
JI2.1 |KoposuHn, H. B., OO0mas XuMust: JTabopaTOPHBIH MPAKTHKYM: y4el. mocodue M.: Knopyec,
Kawmpimosa, B. K. 2017
JI2.2 | Eropos B.B. TeopeTuueckue OCHOBBI HEOPTraHUYECKON XUMUN [ DIEKTPOHHBIN pecypc]: Jlanb, 2017
YuebHuk
Pexxum moctyna: https://e.lanbook.com/book/91304
JI2.3 | Lurosuy, U. K. Kypc arHanuTndeckoit XMMUM: yaeOHUK CII6.: Jlans,
2004
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTETH 3arnasue H3narenscTBo,
JI3.1 |[3s6munesa M.IL.. Xumus [DIeKTpOHHBIHN pecypc]: yueOHO-MeTOAuIecKoe ocooue s OI'BOY BO
Mawmonrosa E.B. CaMOCTOSATEIBHON paboThI 00Y-4arOIIMXCsl IO HAIPABICHUIO TTOJITOTOBKH Bsitckas
35.03.06 Arpounxenepust I'CXA,, 2017
Pexxum mocryma: http://46.183.163.35/MarcWeb2/Default.asp
JI3.2 |E.B. MamoHTOBa, Xumus [D1eKTpoHHBIH pecypc]: YueOHoe mocobue Kupos,
ML.II. 3s161uneBa Bar.I'CXA,
2018
6.2. Ilepeuenn pecypcoB nHGOPMALHOHHO-TEJEKOMMYHUKAMOHHOI ceTu "UHTepHeT"
D1 | Xumuk [DnekTpoHHBIN pecypc]: CalT 0 XUMUH - DIEKTPOH.JaHHbIC- PEXKUM JocTyma: http://www.xumuk.ru/.-3ar. ¢
9KpaHa
D2 | Hayunas snexTpoHHas OubnroTeka [ DnekTpoHHbIH pecypc]. - Pexxum goctyma: http://elibrary.ru/defaultx.asp. - 3ari. ¢

9KpaHa

6.3. ITepeuens MHPpOPMAIHOHHBIX TEXHOJIOTHIT

6.3.1 I[lepevyeHb MPOrpaMMHOro odecnedeHust

6.3.1.1 | Onepaunonnas cucrema cemeirictBa Windows (Windows Vista Business AO NL, MS Win Prof 7 AO NL, Win Prof 7

AOL NL, Win Home Bas 7 AOL NL LGG, Win Starter 7 AO NL LGG, Win SL 8 AOL NL LGG, Win Prof 8 AOL NL,
Win Home 10 All Languages Online Product Key License)

6.3.1.2 | Ilpunoxenus Office (MS Office Prof Plus 2007 AO NL, MS Office Prof Plus 2010 AO NL, MS Office 2013 OL NL, MS

OfficeStd 2016 RUS OLP NL Acdmc)

6.3.1.3 | AatuBupycHoe I10 Kaspersky Endpoint Security

6.3.1.4 | Free Commander 2009/02b

6.3.1.5 | Google Chrome 39/0/21/71/65

6.3.1.6 | Opera 26/0/1656/24

6.3.1.7 | Adobe Reader XI 11/0/09

6.3.2 Ilepeyenb HHPOPMALMOHHBIX CIPABOYHBIX CUCTEM M COBPEeMEHHBIX NPO(ecCHOHAIBHBIX 023 JaHHBIX

6.3.2.1 | UndopmanmonHas cnpaBouyHas cuctema: "KoncynprantlIiroc"

6.3.2.2 | UadopmarionHas cupaBodHast cucrema: "T'apant Aspo"

6.3.2.3 |Ilpodeccuonanpiass  0a3a  jgaHHBIX:  HayuHas  onekTpoHHas ~ OmOnmuoreka  elibrary.ru  Pexxum — moctyma:

http://elibrary.ru/defaultx.asp




6.3.2.4 |IIpoceccuonansHast 0a3za gaHHBIX: OnekTpoHHBIH Katamor @OIBOY BO Barckmit T'ATY Pexum mpoctyma
http://46.183.163.35/MarcWeb2

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

7.1 | Onucanue MaTepUAbBHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JJsi OCYIIECTBICHHS 00pa3oBaTelIbHOrO Ipolecca Mo
JUcuuIuinHe (Moayino) npenctasieHo B [Ipunoxenun 3 PIT/.

8. METOJUYECKHIE YKA3AHUS AJ151 OBYYAIOIIAXCSI 110 OCBOEHUIO JUCOUILINHBI (MOLY.JI5T)

OcBoeHue AUCIMILUIUHBI IPOBOIUTCS B (hOpME ayUTOPHBIX 3aHATUIl U BHEAYIUTOPHOH CaMOCTOSATENIBbHOI paboThI 00ydarOIUXCsl.

[Ipn npoBeneHUM ayAWTOPHBIX 3aHATHH NPEIYCMOTPEHO IIPUMEHEHHE CIEIYIOIINX HHHOBAIMOHHBIX (DOPM YUEOHBIX 3aHSTHH,
Pa3BHBAIONINX Yy OOY4aromMXCsS HAaBBIKM KOMAHAHONH pabOTHl, MEXIMYHOCTHOM KOMMYHHKAINH, NPUHATHS DPEIICHWH, JHICpCKHe
KadecTBa: paboTa B MajbIX TpYNIax; JUCKYCCHSA; M3ydeHHE M 3aKpelIeHHe HOBOIO MaTepuaja Ha HHTEPaKTHBHOI JIeKIWu;
UCTIONb30BaHUE OOILIECTBEHHBIX PECYPCOB, COLUAIBbHBIE MPOEKTHl U JAPYrHe BHEAYJUTOPHbIE METOIbl OOydeHUs; OOCYXIEHUE U
paspeneHue mpoOIreM; IeJI0BBIE U POJIEBBIE HTPHI; pa300p KOHKPETHBIX CHTYaluii.

KosnmaecTBo 9acoB 3aHATHI B MHTEPaKTUBHEBIX (OpPMax OMPeeNIeHO yIeOHBIM IIAHOM.

IIpakTHueckass MOATOTOBKA MpPU  pealu3allMd JAUCHUIUIMHBI  OPraHU3YyeTCsl IyTeM MpOBEJCHUS J1abopaTOpHBIX  padoT,
NpEeIyCMaTPUBAIONIMX ~ Y4acTHE OOYyYalOIIMXCS B  BBINOJHCHUM OTACNBHBIX JJIEMEHTOB pabOT, CBA3aHHBIX C Oynymieit
npodeccnoHaNBHON IESTENBHOCTHIO.

BreayauropHas caMoCTOsITeNIbHAS paboTa OCYIIECTBIACTCS B CIEAYIOIIUX (hopMax:

— CaMOCTOSITEJIBHOE U3YUeHNE TEOPETUIECKOTO MaTepHrana (TeM AUCLUILUIUHEI);

— ITOJITOTOBKA K JICKIHSM M JJAOOPATOPHBIM 3aHATHSIM;

— BBINIOJTHEHNE KOHTPOJIBHO JoMaITHeil paboThI M MHBIX HHIUBUIYAIBHBIX 3aJaHUH;

— MOJTOTOBKA K MEPONPHUATHSIM TEKYIIEro KOHTPOJIS;

— MOJAroTOBKA K IIPOMEKYTOYHOM aTTECTalNu.

IIpn opraHm3ammy CaMOCTOSTENBHOW pabOTH HEOOXOIMMO, MPEXAE BCEro, 0OpaTUTh BHUMaHHE HA KIIOYECBBIC MOHATHS, HECYIIHE
OCHOBHYIO CMBICTIOBYIO HArpy3Ky B TOM MJIM HHOM pa3zene yueOHO! JUCIUIINHBL.

1. CamocTOsTENBHOE U3y4YEHHE TEM TUCLUMIUHBL.

s pa®oTel HEOOXOAMMO O3HAKOMHTECS C y4EOHBIM IUIAHOM JUCHUIUIMHBL M YCTAHOBHTH, KAaKO€ KOJIMYECTBO YacOB OTBEACHO
y4eOHBIM IUTAaHOM B II€JIOM Ha W3y4YCHHE IUCIUWIUIMHBI, Ha ayAWTOPHYIO paboTy C IpemojaBarelieM Ha JICKIHOHHBIX U
na00paTOPHBIX 3aHATHSX, a TakkKe Ha CaMOCTOSTENbHYI0 paboTy. C 1eNnpl0 ONTHMANbHOH CaMOOpPraHM3alud HEeoOXOIUMO
COIIOCTAaBUTh 3Ty MH(OPMAIMIO ¢ TpaKOM 3aHSITUH U BBIIBUTH HanOoJee 3aTpaTHbIC IO BPEMEHH U 00beMy TEMBI, YTOOBI 3apaHee
ompenenuTh i cedsi mepuoanpl oO0BeMHBIX 3amaHuid. llemecooOpa3Ho HadaTh pabOTy C W3YYEHHS TEOPETHUECKOTO MaTepHhaa,
OCHOBHBIX TEPMUHOB U MOHATHH Kypca U C IUCBMEHHBIX OTBETOB Ha MHIUBUAYAIbHBIEC H TECTOBBIC 3aJaHUSL.

2. IToaroToBKa K JIEKIMOHHBIM U JJAOOPATOPHBIM 3aHATHUSIM.

TpamunnoHHON QopMoii TpemomHeceHHsT MarTephaia sBisfeTcs Jeknus. Kypc nekmuid mo mpeaMeTy JaeT HeoOXOAnMYro
HHGOpMALMIO TI0 W3YYCHHIO 3aKOHOMEPHOCTEH W TEHICHIMH pa3BUTHA O00BEKTa M TpeAMeTa HCCICIOBAaHMSA H3ydaeMOH
JUCHUIIIMHBL. JIeKIIMOHHBI MaTepuan pPeKOMEHAyeTCs KOHCIEKTHpoBaTh. KOHCHEKThl MO3BOJIAIOT OOYydaromeMycsl HE TOJBKO
HOJIyYUTh O0JIbIIe MHGOPMALUK Ha JIEKLHHU, HO U NIPAaBUJIBHO €0 CTPYKTYpPUPOBATh, a B AANBHEHIIIEM - JIy4IlIe OCBOUTS.

ITogroToBka K 7Ta0OpAaTOPHBIM 3aHATHSAM HOCHT PA3NWYHBIA XapakTep KakK IO COACPXKAHUIO, TaK M MO CIOXHOCTH HCIIOTHEHHUS.
MHuorue mabopaTopHble 3aHATUS TPeOYIOT OONBIIOW HCCIENOBATENbCKOW pabOThl, M3Y4EHHUs] JOMOJHUTEIBHOW HAyYHOU
nutepatypsl. [Ipexae 4eM MPUCTYNHTh K BBHINOJHEHUIO Takod paboThI, 00ydarolieMycss HeOOXOIUMO O3HAKOMUTHCS OOCTOSTENBHO
C COmep)KaHHEM 3aJaHus, YACHHTh €ro, OICHHUTb C TOYKH 3pEHHs BOCHPHUATHS W 3allOMHHAHMS BCE COCTABISIOIINE €r0
KOMITOHCHTHI. Pe3ynbTaTel SKCHEepHMEHTa, TpadWKu M T.JI. CIEIyeT CTPEMHTBCA IIONYyYUTh HEMOCPEACTBEHHO IIPU BBINOTHECHUH
pabotel B nabopatopuu. JlaGoparopHast paboTa CUMTAETCs BBIIIOJIHEHHOM TOJBKO B TOM Cllydae, KOT/Aa OTYET Mo HeW mpuHAT. Yem
CKOpE€e COCTaBJIEH OTYET II0CiIe IPOBEICHUS paboThI, TEM MEHBIIE Oy/IeT 3aTpaueHO TPya U BpeMEHHU Ha ee 0(h)OpMIICHHE.

3. BeimosiHeHHe ToManTHe KOHTPOIBHON paboTHI.

KontponsHast paboTa sBIsSeTCS ONHUM U3 OCHOBHBIX BHJIOB CaMOCTOATEIBHONW pa0OTHI, HANpaBIeHHON Ha 3aKkpeIUieHue,
yriayOneHne U 000O0IIeHHe 3HAHWN MO JUCLUIMIMHE. Llenblo BHINOTHEHHs KOHTPOIBHON paboThl ABIAETCS (OPMHUPOBAHUE HABBIKOB
CaMOCTOSITETIFHOTO TBOPYECKOTO pEmICHUS Mpo(ecCHOHANBHBIX 3a1ad. 3aJadaMd BBHIITOJHEHHS KOHTPOJBHOH pabOTHI SBISIOTCS
CHCTeMaTH3aIllsl, 3aKpeIUICHHE, YIUIyOJIeHHEe W pacIINpeHne NPHOOPETCHHBIX OOYYaroI[MMCS 3HAaHWH, YMEHHMH W HAaBBIKOB IO
jquctumrHe. OOyJaronuics BEITOIHAST KOHTPOIBHYIO Pab0Ty MO YTBEpPKIECHHOH TeMe 1ol pyKOBOJCTBOM IIPENojaBaTes..

4. IToaroToBKa K MEPONPUATUSAM TEKYLIETO KOHTPOJIS.

B xoHIe wu3ydeHHS KaKHOM TEMBI MOXXET MPOBOTUTECS TeMaTH4YecKas KOHTpOJIbHAs paboTa, KOTopas SBISETCS CPEICTBOM
TEKyHIEro KOHTPOJIs OLEHKU 3HaHuM. [loAroTroBka K HEH 3aKI0YaeTcs B IMOBTOPEHUM IPOMJICHHOIO Marepuaga M IOBTOPHOM
pelIeHn! 3a1aHui, KOTOpBIE PACCMATPUBAIIMCh HA 3aHATUSAX, a TAKXKE B BBITOJHEHUH 3aJJaHUil 11 CaMOCTOSITENIbBHON paboThI.

5. TloaroToBKa K MPOMEXKYTOYHON aTTECTAIIUH.

IToaroroBka K SK3aMeHy SIBISIETCS 3aKIIOUUTEIBHBIM 3TalloM HM3Yy4EeHUs AWUCIHIUIMHBI M SBISETCS CPEACTBOM IIPOMEKYTOYHOTO
koHTpons. IloAroroBka K dK3aMeHy MpeAnojiaraeT H3ydeHHEe KOHCIEKTOB JIKIMH, pEeKOMEHIyeMON IHTepaTypbl U Ipyrux
HCTOYHHMKOB, MOBTOPEHHE MAaTepHAIOB J1a0OpaTOpHBIX paboT. B mpomecce moaroToBKM K 3K3aMEHY BBIBIAIOTCS BOIPOCHI, IO
KOTOPBIM HET YBEPEHHOCTH B OTBETE JIMOO OTBET oOydaromeMycsi He sceH. JJaHHBIe BOIPOCH MOXKHO YTOYHHTH Y IIperojaBaTels Ha
KOHCYJIBTAIIUU, KOTOpast IPOBOJUTCS MEPe FK3aMEHOM.




IIpunoxenue 1

OOHA OHEHOYHBIX CPEJICTB

JUTS IPOBEJIEHUS IPOMEKYTOUHON aTTECTAIIMU MO TUCITUTINHE
Xumus

Hanpagienue noarorosku 35.03.06 ArpoumxeHepust
HamnpaBneHHOCTH (TIpOduIb) TPOrpaMMsl : « ABTOMOOHITH U TEXHUYECKHE CUCTEMbI B arpoOH3HECe»
Kpanudukanus Oakanasp



1. Onucanue Ha3HAYEHUS M COCTABA (DOH/IA OLIEHOYHBIX CPEJCTB

Hacrosimnit ¢ponn onenounsix cpeacts (POC) Bxoaut B coctaB pabodeil MporpaMMBbl TUCIUIDIHHBL « XUMUSD» H
TIpeiHa3HavYeH [UIsl OLIEHKH IUTaHUPYEMBIX Pe3yJIbTaTOB OOydYeHUS - 3HAHWH, yMEHNH, HABBIKOB, XapaKTEPU3YIOIIUX JTAIIbI

(hopMHUpOBaHUS KOMITETCHITUH (11.2) B IpoIecce M3yICHUS JaHHOW JUCITUILINHEL.
®OC BriIrOUaET B ceOs OICHOYHBIC MATEPUAIIBI [T TIPOBEICHUS IIPOMEKYTOUHOM aTTecTaIue B JopMe 3aueTa.
®OC pa3paboTaH Ha OCHOBaHHU:

- @epepanbHBIl TOCYIapCTBEHHBIH 00pa3oBaTeNbHBI CTaHAAPT BHICHIEro oOpa3oBaHus - OakamaBpuaT IO

HanpasJIeHUIO ToAroToBKH 35.03.06 ArponrxeHepus (mprka3 MunoOpHayku Poccun ot 23.08.2017 1. Ne 813);

- Ionoxenus «O (l)OpMI/IpOBaHI/II/I (1)OHI[a OLCHOYHBIX CPCACTB Jid MPOBCACHUA TeKyHleﬁ, HpOMe)I(yTO‘IHOﬁ n

HUTOTOBOM aTTeCcTaluu 06yqafomp1xc;1 1o O6pa30BaT€J'II)HI)IM IporpaMMam BBICHIETO 06paBOBaHI/I$I>>.

2.

Ilepeuenr KoOMIeTeHIUMH

o0pa3oBaTeJIbHON NMPOrPaMMBbI

¢ YyKa3aHMeM »JTanoB uX ¢GopMHpPOBaHHS B Ipouecce

— OIIK-1. CnocobeH peliath THIIOBBIC 3a1a49H MTPOPECCHOHATBHON JCITEIEHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MAaTEMAaTHYECKUX U €CTCCTBEHHBIX HAYK C IPUMEHEHUEM WH(POPMAIIMOHHO-KOMMYyHHUKAIIOHHBIX TEXHOJIOT Hid

Teopust MexaHM3MOB U MaIIUH
WNudopmaruka u uudposbie
TEXHOJIOTHH

Y4eOHas mpaxkTuka
(O3HakoMuTENHHAS MIPAKTUKA (B
TOM YHCJIE TIOJyYeHUE
MIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeIOBATENbCKON paboThI))

CenbCcKOX 03511 CTBEHHBIC MaILIHBI
Marmuss! 1 000pyOBaHHE B
KHBOTHOBOJICTBE

Kon Irtansl GOpMHUPOBAHUSA KOMIIETEHIUH
q)ova:pye B IIpolecce 0CBOCHMs 00pa30BaTeIbHON NMPOrpaMMbI
Moii
KOMIIETCH HavanbHbli OcHoBHOI1 3ak/0unTeILHbI I
U
MaremaTika ConpoTuBIeHHE MaTepUaIOB [TpousBoACTBEHHAs MPaKTHKA
®dusznka I'ugpasnuka (HayuHo-uccnenoBaTenbcKast
Xumus TemnorexHuka pabora)
MarepuanoseneHue. ABTOMaTHKa DIEKTPONPUBOA U
TexHonoryst KOHCTpYKIMOHHBIX | JleTanu MalluH, OCHOBBI AIIEKTPOOOOPYIOBAHUE
MaTepHAaJIOB KOHCTPYHPOBAHUSA U TIOXBEMHO- [Ipom3BoacTBeHHAS PAKTHKA
Mertpornorus, cTaHgapTH3AIHA TPAHCIOPTHBIE MAIIUHBI (ITpexmummoMHas IpaKkTHKA)
u ceprudukanms DJEeKTPOTEXHHUKA U 3JIEKTPOHUKA | [‘ocynapcTBeHHast UTOroBast
OIIK-1 Teoperuueckast MEXaHUKa TpakTops! 1 aBTOMOOMIH aTTeCTAIMs

3. HJIaHPIpyeMLle pe3yjJbTaTbl OCBOCHUHA 06pa30BaTeJ’le0fI nporpammsbl 1o AMCHUIVIMHE, BbIPpAa’K€HHbIE

yepe3 KOMIETCHUMH U HHAUKATOPbI UX Z[OCTH)KCHHﬁ, ONMHCAaHHE HIKAJI OLICHUBAaHUA

HaumenoBa
HaumenoBanmue
HHE
Koa u HauMeHoBaHue OLIEHOYHOI' 0
Koa n HanMeHOBaHNe HHIMKATOPA A0CTUKEHMS KOHTPOJIHUP
¢popMupyembIx . cpeacTBa
. ¢opMupyemoii kKoMneTeHIIUN yeMbIX .
KOMIIETeHIM i MPOMEKY TOYHOM
pa3zienoB u
aTTecTaluu
TeM
OIIK-1. Cnocoben JleMOHCTpHpYET 3HAaHHE OCHOBHBIX 3aKOHOB
pelmaTh TUIIOBBIE MAaTEMAaTUICCKNX, C€CTCCTBCHHOHAYYHBIX H
3a71aun OITK- obmernpodeccrnoHaIbHBIX IACIUIIINH,
. HEOOXOIUMBIX JIJISl PEIIeHNUs THITOBBIX 3a/1a4
poecCHOHANTBHOM 1.1
B 00JIACTH arpOUHXEHEPUH Passen 1
JIEATEILHOCTH Ha
OCHOB€ 3HaHU COAEpKaHUS
paGoueit Bonpocel k
OCHOBHBIX 3aKOHOB Hcnonp3yer 3HaHHWA OCHOBHBIX 3aKOHOB
JK3aMeH
MAaTEMATHYECKUX U MAaTeMaTU4YEeCKUX U €CTECTBEHHBIX HaykK [yuisi | TPOrPaMMBbI y
ECTECTBEHHBIX HAYK C penreHus CTaHIAPTHBIX 3a7a4 B | JMCHUIUIUH
OIK- | arpounkenepuu B
TIPUMEHEHUEM 12
HUH(HOPMALMOHHO- -
KOMM yHUKAIIHOHHBIX
TEXHOJIOTUH

OCBOCHMSA




Z[J'IH OLCHKH C(l)OpMI/IpOBaHHOCTI/I COOTBETCTBYIOLIUX KOMHGTCHHI/Iﬁ 10 AUCHUIIIINHE «XHUMUS Ipu IpOBCACHUN
HpOMe)I(yTO‘IHOﬁ arreCraiuu B (bOpMC 9K3aMCHA NPUMCHACTCA CIICAYIOUIAas IKaJla OUCHUBAHUA!

Illkana oneHNBaHUA
HEY/IOBJICTBO- OBJICTBOPH-
Ne Kpurepun onennBanus YA A P XO0po1IIOo OTJINYHO
PpHUTEIBHO TENBHO
IToxazaTenn
Huskuit  ypoens | IIpencraBnenst TBepmoe  3HaHMe| Bpicokuii ypoBeHb
YCBOCHUS 3HaHUA TOJIBKO | Marepuasa YCBOCHUS
YpoBeHb YCBOEHHUS
MaTepuana. OCHOBHOT'O MaTepuana,
00yJaroIuMcst
. [IponemoncTpu- MaTepuaiia, HO He MIPOJEMOHCTPH-
TEOPEeTUYECKUX 3HAHUH U
1 pOBaHO  HE3HAaHHE| YCBOCHEI ero poBaHO yMeHHe
YMEHHE HCIIONB30BaTh HX .
3HAYUTEILHON JieTanu TECHO  CBSI3BIBATh
Ui pereHuns
YacTH TEOPHUIO c
npogeccHOoHaNBHBIX 33134 N
TEOPETUYECKOr0 MPaKTHKOM
MaTepuaa
OOyyaromuiicst OOyyaromuiicst OOyyarommiics OOyuarommiics
HEYBEPEHHO, C| MCHBITHIBaET MPaBUIILHO CBOOOITHO
OONBIIUMH 3aTpyJHEHHS]  TIPH | IPUMEHSET CrpaBIIsieTcst c
3aTpyIHEHUSIMHU BBITTOJTHEHHU TEOpEeTHYECKHE 3aJadamu,
BBITIOJTHSIET MPaKTHYECKUX TIOJIO>KEHHUS IpH | BOIIpOCaMH u
NPaKTUYICCKUC abot CIICHHUH MU BUJIaMU
IIpaBUnbHOCTE  peLUEHUS p p p APYT A

2 paboTbI MPAaKTUIECKUX MIPUMEHEHUS
NPaKTHYECKOTO 3a/1aHHs .

BOIIPOCOB M 3ajiady,| 3HAHWI, MPUYEM He
BIaJieeT 3aTpyIHSIETCS c
HeO6X0}II/IMbIMI/I OTBETOM pu
HaBbIKaMH n| BUAOU3MCHCHUHN
pueMaMu UX| 3alaHui
BBINOJIHEHHS

3 | JlormaHocTs, Cy1iiecTBeHHBIE Herounocru B| I'pamotHoe u 1o| HMcuepnbiBarome
000CHOBaHHOCTE, OLINOKH, HET| OTBETaXx, CYILIECTBY MOCJIEI0BATENb-HO,
YETKOCTb OTBETa  Ha | OTBETOB Ha| HEIOCTaTOYHO U3JI0KEHUE YETKO M JIOTUYECKH
BOIIPOCHI JIOTIOJIHUTEINIbHBIE | TPAaBUIIbHBIC TEOPETHYECKOI0 CTPOMHO

YTOUHSIOINE (hopMyIupoBKH, MaTepuana, HE| M3J1araercs
BOIIPOCEI HapyIIeHHs JIOITyCKast TEOPETUIECKUI
JIOTUYECKOH CYILIECTBEHHBIX MaTepuan
MIOCJIEI0BATENBHOCT | HETOUHOCTEH B
U B U3JIOKECHHM | OTBETE Ha BONPOC
MpOrpaMMHOTO
MaTepuaa.

4 | Pabora B TeueHue | Mmerorcs HNmerorcs AxTHBHas, AXTHUBHas,
ceMecTpa, HaJIM4U€ | MHOTOYHCIIEHHbIE | MPOMYCKU 3aHSATUH,| 3aJ10KEHHOCTD 3aJJOJKEHHOCTh
3aJI0JDKEHHOCTH 110 | MPOMYCKU 3aHSTUH,| YaCTUYHAS OTCYTCTBYET OTCYTCTBYET
TEKyIIeMy KOHTPOJIIO | 3aJJ0JDKEHHOCTh IIO| 33J0JDKEHHOCTh IO
YCIIEBAEMOCTH. TEKyIIEMY TEKYIIEMY

KOHTPOJIIO 3HAHUN | KOHTPOJIIO 3HAHUN

4. TunoBble KOHTPOJbHBIE 3aJaHUS WJIM HHbIe MATepPHAJIBbI, HEOOXOAUMBIE MJISl OLUEHKH 3HAHWIl, YMEHUI,
HABBIKOB U (WJIM) ONBITA AESITeIbHOCTH, XapaKTEePH3YIOLIUX 3Tanbl (OPMHPOBAHUA KOMIIETEeHIMil B mpouecce
OCBOEHHUS 00pa30BaTeIBLHON MPOrPaMMbl

Bonpocs! 115l HOArOTOBKH K 3K3aMeHY N0 JHCHMILINHEe
«Xumus»
o HanpasJeHuto 35.03.06 ArpoumkeHepust

1. OcHOBHbIC MOHSTUS U 3aKOHBI XUMHH. MOIb, MOJISIpHAST Macca, XMMHYECKUI IKBHBAJICHT, MOJIIPHAs Macca
SKBHBAJICHTA. 3aKOHBI XMMHUH: COXPAHEHUS MACChI, IOCTOSTHCTBA COCTaBa, YKBUBAJICHTOB, 3aKOH ABOTaipo

2. CoBpeMeHHass Teopus CTpOcHHs aroma. KBaHToBBIe umcia. DU3NYECKU CMBICT KBAHTOBBIX UHCET C TOYKH
3pEHHS CTPOCHUS aTOMa, X B3aUMOCBSI3b.

3. TlpuHOWTIBI 3alONHEHUS ATOMHBIX OpOWTallell AIIEKTPOHAMH: TIPUHIIAN HAWMEHBIIEH SHEPTUH, MPaBHIIO
KieakoBckoro, npuamur [aymu, npaBrmio XyHIa, «IIpoBain JMEKTPOHOB

4. Tlepuonuueckuii 3akoH J[.I. MeHzneneeBa — OCHOBHOH 3aKOH XMMHH, CBsI3b ero co crpoenmeM OITK-1 35
aToMOB. XapakTep M NMPUYNHA W3MEHCHHS CBOWCTB DJIEMECHTOB B IMEPUONAX W TIABHBIX MONATPYIMAX B MEPUOIMYECKON
CHCTEME JIEMEHTOB.

5. S-, p-, d-, f-cemeiicTBa XUMHYECKUX 3JIEMEHTOB M WX DACIOJIOXKCHUE B mepuoanveckoi cucreme J[.U.
MenneneeBa. Pa3obpaTh Ha mpuMepax CTpOCHHE UX BAJICHTHBIX YPOBHEH 3JIEKTPOHHBIX 000JI0UEK.



6. [TonsiTne 00 SHEprUM MOHM3ALMK, SHEPTHUH CPOICTBA K 3JIEKTPOHY, dJIEKTpooTpuIaTensHocTH. Kakue cBolicTBa
aTOMOB OHHU XapaKTEPHU3YIOT.

7. KoBaneHTtHasi, HOHHas, BOJIOPOIHAS, METAUINYECKast XUMHUUECKHE CBS3U (pa300paTh Ha MpHMepax).

8. CBoiicTBa KOBaJICHTHOM CBSI3U:. SHEPTHS, JUIMHA, KPATHOCTb, TOISIPHOCTH, HAIPABJIEHHOCTh, HACHIIIAEMOCTb.

9. KoBaneHTHass XMMHUYECKas CBs3b, YCIOBHUsS €€ OOpa3OBaHUs 10 METOAY BaJICHTHBIX CBs3eid. MexaHU3MBbI
00pa3oBaHus KOBAJICHTHBIX CBs3€ii: 0OMEHHBIH, TOHOPHO-aKIeNTOpHBIH. CHIMa M NIMCBSI3M, NOSICHUTD Ha IIpUMepax.

10. Tunsl MEXMOJEKYIIPHOrO B3aUMOAECHCTBUSL.

11. Xumuueckass kuHetuka. CKOPOCTh XMMHUYECKOW PEaKIWH, €AUHUIIBI u3MepeHusi, DakTophl, BIMSAIOIIME Ha
CKOpPOCTh XMMHYECKOH peakuuy. 3aKoH JEHCTBYIOIIMX MacC - OCHOBHOW 3aKOH XMMHYECKOH KWHeTHKH. KoHcraHTa
CKOpPOCTH PEaKIUH.

12. BnusHHMe TemmepaTypbl Ha CKOpOCTh XHMHuUeckux peakuuid. [IpaBmio Banr-T'odda, TemmneparypHsriii
KO3(GHUIMEHT peakyy. JHEPTUsl aKTUBALIMK XUMUUECKUX peakiuii. Y paBHeHHEe AppeHuyca.

13. Xummueckoe paBHOBecue. [Ipu3Hakm XuUMH4ecKkoro paBHoBecus. KoHcraHta paBHOBecusi. CwerieHue
paBHOBECHS IPY M3MEHEHNH KOHIIEHTPAIMH, TeMIIepaTypsl, AaBieHus. [Ipuniun Jle-1llatense, pa3odpars Ha nprMepax.

14. TepmonuHamuueckas cucreMa. OCHOBHBIE TEPMOJMHAMUYECKHE TapaMeTpbl: BHYTPEHHSISE DHEPTHS,
SHTANBINA, SHTponHs, Heprusi [ ud0ca, sHeprus ['ensmrompa.

15. IepBsIii 3aK0H TepMoanHaMUKH. [IprioskeHne 3Toro 3akoHa K M300apHBIM M U30XOPHBIM MPOIIECCaM.

16. Knnaccudukanms AUCIIEpCHBIX CUCTEM IO CTETIEHN UCTIEPCHOCTH

17. WcrtunHble pacTBOphL. TepMmomuHamuka IpoueccoB pacTBopeHHs.. CrocoObl BBIpaKEHUS KOHIIEHTPAIUU
pacTBOpOB.

18. PacTBOpBI 371€KTPOIUTOB. TeopHs 3JICKTPOIUTUICCKOM nuccoranyu. ['unparaiws noHoB. CHIIBHBIC U Clla0ble
3JIEKTPOJIUTHL.

19. PacrBopb! ci1abbix amexTponutoB. CryrneHuaTas aucconmaiys. CTerneHb U KOHCTaHTa JUCCOLUALMK CTa0bIX
anekTponuToB. OT KakuX (haKTOPOB OHM 3aBUCAT? 3akoH pa3daBicHus OcTBajbaA.

20. DnexTponuTHYecKas AMCCOIUaIys Bojbl. MOHHOE mpow3BefeHHe BOJABL. BOMOPOMHBIA M THUAPOKCUIBHBIN
nokaszatens pH u pOH. BydepHbie pacTBOpbI.

21. Twunpponmus comeii. Tumbsl Tuaponusa. KoHcraHTa, CTENEeHb TUIPONINM3a, B3aWMOCBS3b MEXIY HHUMH.
CrymneHuaThlif THAPOITHU3.

22. OKHUCIUTETBHO-BOCCTAHOBUTENbHBIE peakiuy. [IoHsATHE CTeneHM OKMClIeHHs atoma B Moinekyine. Ilporeccs
OKHCIJIEHHs U BoccTaHOBIEeHus. [IpuBenure npumeps! BEIECTB OKUCIUTENEH U BOCCTAHOBHUTEIEH.

23. MexaHU3M BO3HHUKHOBEHUsI 3JEKTPOIHOIO MOTEHIMANa Ha TPaHUIE pasjielia: MOBEPXHOCTh METaIapacTBOp
3jekTponuTa. YpasHeHue HepHcera.

24. CtanmapTHBINA BOJOPOIHBIN AMIeKTpo. Psaa HanpsoKeHuil MeTalsioB.

25. 'anpBanudeckuii anemedT. JJIC raapBaHNYecKOro deMenTa.. KOHIIeHTpaIlmoHHbIH ralbBaHUYeCKUi 3JIeMEHT

26. DnexTpoiau3 pacTBOpoB M paciuiaBoB. Ilpomeccrl, mpoTekarome Ha KaToge W aHoxe. Ilpumepsl. 3akoHBI
Dapazes.

27. Busl KOppO3UH METAJIIOB.

28. DiexkTpoXUMHUUecKas KOppo3us. YpaBHEHUs peakiuuid, IPOTEKAroMMX IPH TalbBaHOKOppo3uH. Pa3obpats Ha
IpUMepax.

29. Crioco0bI 3alUThl METAILIOB OT KOPPO3UU

5. Meroanuyeckue MaTepuajbl, ONnpeaejaaliye npoueaypbl OH€eHUBAHUSA 3Haﬂﬂﬁ, YMeHHﬁ, HaBBbIKOB H
(I(IJ'[I(I) OrbITa AeATCIbHOCTH, XaPAKTCPU3YIOIIMX ITAIIbI (l)OpMPIpOBaHl'Iﬂ KOMIIeTeHIUIi.

IIpouenypa oueHuUBaHUS 3HAHUI, YMEHMH W HABBIKOB IPU IPOBEAECHUM IPOMEXKYTOUHOM AaTTECTAlUMH IO
JUCHUIUINHE «XUMHA» B OpMe SK3aMeHa:

Ilopsimox opraHm3anmuu W NPOBEACHUS NPOMEXKYTOUHOH arTectanu oOydaromierocs, (opma mHpoBeAEHUs,
IIpoLieAypa MOMydIEeHHUs 3a4eTa, CPOKU M MHBIE BOIPOCH! onpeencHs! [onokeHneM o nopsaaKe OpraHu3alyy | IPOBEICHUS
TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOIHON aTTeCTalluy 00yJaroIuXcs.

[Ipouenypa oneHnBaHus 3HaHWUH, YMEHHI M HABBIKOB TIPH IIPOBEACHUH 3a4eTa IPOBOIUTHCS B [BA JTaIlA.

1 stam: [TuceMenHbIi oTBET Ha OmiteT (moAroToBKa B Teuenue 10...15 muHyT).

2 sram: Ycrasri oreet o Omrety (10...15 MuayT + 10...15 MUHYT YyTOYHSIOIMINE U TOMTOTHUTEIBHBIE BOIPOCHI).

HTroroBas orenka TIPOCTABJIACTCA Ha OCHOBE IIIKAJIBI OLICHUBAHUA.



[Ipunoxenue 2

®OH/] OHEHOYHBIX CPEJCTB
JUTS TIPOBENIEHUS TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH MO AUCIUILIUHE
Xumus

Hamnpasnenue noarorosku: 35.03.06 ArponrkeHepus
HanpasienHocTs (npoduiib) mporpaMMbl MarucTpaTypbl « ABTOMOOHIIM U TEXHUUECKHE CUCTEMBI B arpoOU3Hece»

KBanugukanus 6akaiaBp



1. Onucanue Ha3HAYEHUS M COCTABA (DOH/IA OLIEHOYHBIX CPEJCTB

Hacrosmnit ¢ponn ounenounsix cpencts (POC) Bxomut B cocraB pabodeill MporpaMMbl TUCHUIDIMHBL XUMHS U
TIpeAHa3Ha4YeH Uil OLEHKU IUIAHWPYEMBIX Pe3yJbTaToB OOy4YeHWs - 3HaHWH, yMEHWH, HAaBBIKOB B IIPOIECCE HM3YyUCHHMS
JTAHHOM JIMCLMTUIAHEL.

@®OC BkirOUaeT B cedsl OLEHOYHbIE MATEpPHANbI ISl IPOBEICHUS] TEKYLIETO KOHTPOJS B (hOpMe TeCTHPOBAHHUS U
BBINOJHEHHS JOMAITHEH KOHTPOJIbHONW PaOOTHI.

®OC pa3paboTaH Ha OCHOBaHHU:

- @epepanbHBIl TOCYIapCTBEHHBIH 00pa3oBaTeNbHBIA CTaHAAPT BHICHIEro oOpa3oBaHus - OakamaBpuaT IO
HanpasJieHuto oArotoBku 35.03.06 Arpoumxenepus (npuka3 MunoOpHayku Poccun ot 23.08.2017 1. Ne 813)

2. [lepeyeHs KOMIIETeHIUI, P OPMHPYEMBIX NPH H3YyYEeHUH TUCIHUILTHHBI:

—OINIK-1. CnocobeH pemath THIIOBBIE 3aa4i MPOGECCUOHATBHOM JSSITETPHOCTA Ha OCHOBE 3HAHUN OCHOBHBIX
3aKOHOB MAaTEMAaTHYECKUX U €CTCCTBEHHBIX HAYK C IPUMEHEHUEM WH(POPMAIIMOHHO-KOMMYyHHUKAIIOHHBIX TEXHOJIOT Hid

3. BaHK OLICHOYHBIX CPEACTB

JIJ'IH OLCHKHU 3HaHPII>i, yMeHHﬁ, HaBBIKOB U OIbITa JACATCIbHOCTU, XAPAKTCPHU3IYIOUIUX OSTallbl (l)OpMI/IpOBaHI/IH
KOMHeTeHHI/Iﬁ B ITPOIECCC OCBOCHUA NUCHUTIINHBI «XUMHUS» HCIOJIB3YIOTCA CIICAYIOINE OLICHOYHBIC CPE/ICTBA:

Kon u Kon 1 HanMeHOBaHMe UHIUKATOPA TOCTHXKEHUS Kputepun HaumenoBann | HanmmeHoBa
HaMEHOBAHU (hopMupyeMoi KOMITETeHIINH OLICHUBAHHUS e HUE
e KOHTPOJIHPYE | OLEHOYHOI'o
(dbopMupyemsl MBIX Pa3JIeJIOB cpescTBa
X Y/WJIN TEM B TeKyIen
KOMIIETEHIIUI COOTBETCTBHU | AaTTECTALU
c
coziep )KaHueM
PIIJ
OIIK-1. OIIK- | JleMOHCTpHpYyeT  3HAaHHE  OCHOBHBIX | - [Tonuota | Pa3men 1 | TecroBble
Cnocoben 1.1 3aKOHOB MaTeMaTUYECKUX, | 3HAHUI paboueit 3aaHus,
pemiaThb €CTECTBEHHOHAYYHBIX U | KOHTPOIHPYEM | IPOrpaMMBI KOHTPOJIbHA
THUIIOBBIE obmenpodecCHOHaNbHBIX ~ AWUCLUUIUIMH, | OFO MaTepHana | JUCHMIUIMHBI | 5
3a7a4n HEOOXOJMMBIX [UIS pEIIeHUS THIOBHIX | - JlormuHocTs, (momanIHss
npodeccuona 3a/1a4 B 00JIACTH arpOUHIKEHEPUH 000CHOBaHHOCT KOHTpOJIbHA
JIBHOU b, YETKOCTb s1) pabora
JesATEeNbHOCTH OTBETa Ha
Ha OCHOBE BOIPOCHI
3HaHUHI
OCHOBHBIX
3aKOHOB
MaTeMaTH4ecK Hcnonb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB
Hx n | OIIK- MAaTEMAaTU4YECKUX U €CTECTBEHHBIX HAyK
ecTecTBeHHBIX | 1.2. JUIS PELIeHUsI CTAaHJaPTHBIX 3a1a4 B
HayK c arpouHXEHEePHH
NpUMEHEHHEM
nHPOPMALIIO
HHO-
KOMMYHUKAIN
OHHBIX
TEXHOJIOT U

TecToBbIE 3a7aHUA
10 TUCHHITINHE « XUMUSD)

TeKyHII/Iﬁ KOHTpPOJIb TPOBOAUTCSA B q)OpMC TCCTUPOBAHUSA, MPECAHAZHAUYCHHOI'O [UIA OIPCACIICHUA YPOBHA
IIOAT OTOBKH 06y‘laIOHIGFOC$I, OIIPEACIICHUA 3HaHPII>'I, yMCHI/Iﬁ 1 HAaBBIKOB, KOTOPBIC ObLIN HpI/IO6peTGHBI Ha TCKYILEM YPOBHC

oOpa3oBaHUs.

IIIkama oneHUBaHMS:

I xana oneHNBAHUA

Iloxa3zarenn oneHUBaAHUS

3a4TCHO

BOIPOCOB MPABUIILHO

OIICHKA «3a4YTCHO» BBICTABJIACTCA O6y‘laIOHI€MYC$I, €CJIM OH OTBETHJI Oojiee ueM Ha 2/3




OI[EHKA «HE3aUTEHO» BBICTABIIAETCS 00YUAIOMIEMYCsl, €CITH HE OTBETHI Ooiee ueM Ha 2/3
BOIPOCOB

HC3a4TCHO

Tema 1. Kinaccbl Heopranm4eckux coeJuHeHuit
YKaxkure cxemy peakiuu, OCyIECTBUMYIO B BOJTHOM PacCTBOpE:
a) CaCOs + NaCl —
6) FeCl; + HCI —
B) NiSO4 + Cu —
r) Zn(NQOs): + KOH—

Tema 2. Crexnomerpuieckue 3aKOHBI
Macca 1 m® raza (u.y.) pasna 3,17 kr. Kakoii 310 raz?
a) asor;
0) KUCIOpOs;
B) XJI0p;
T') XJIOPOBOJIOPO/I.

Tema 3. CTpoeHue aToma
1. CxonbKko B CyMME IIPOTOHOB, HEHTPOHOB M HIEKTPOHOB COAEPKUTCA B H30Tomne 2°17Cl:
a) 37;
0) 52;
B) 17;
r) 69

Tema 4. JHepreTnka U HanpaBJieHHe XHMHUYECKHX MPOLIECCOB
Kakoii akrop Oyzier cMemarhs BIpaBo paBHOBECHE Mpoliecca:
2S0:(t) + O2(1) <> 2S0s3(r); AH<O0:

a) ypeanuenune konuenrpauuu SOz;
0) u3MEHeHUe MPUPOIBI KaTaIn3aTopa;
B) TIOHMKCHUE JJABJICHHUS,

I') IIOBBILICHNE TEMIIEPATYPHI.

Tema 5. XuMuuecKkasi KHHETHKA H PABHOBECHE
1. B Kakux eIMHUILAX MOXKET BBIPAKATHCA CKOPOCTh XMMHUECKOH PeaKIuu:
a) Mostb - a - ¢l
0) ¢ - Mo}
B) J1 - MOJIb %
r) MOnb - 11 - ¢L,

Tema 6. PacTBopbI
KucnorHOCTE (OCHOBHOCTE) PaCTBOPOB MPUHATO BHIPAXKATh Yepe3 BOIOPOAHBIH mokaszarens (pH),
paccuuThIBaeMblit o hopmye:
a) pH=-1g [OHT;
6) pH=I1g[H"];
B)pH=-1g[H"];
r)pH=-In[H*].

Tema 7. DneKTpoaHbIe MOTEHIHATIBI. XHUMHYECKHEe HCTOYHUKH TOKA
YV Kakoro raJlbBaHHYECKOr0 dIeMeHTa Hanoonbiras DJ1C:

a) Fe | Fe?*|| Cd?*| Cd;
6) Fe | Fe?*|| Pb?* | Pb;
B) Fe | Fe*"|| Ag*| Ag;
r) Fe | Fe?* || Ni?*| Ni.

Tema 8. OKHCINTETHHO-BOCCTAHOBUTEIbHBIE MPOIECCHI. DJIEKTPOJIN3
1. KaxoBBI BaJICHTHOCTP U CTEIICHh OKUCIICHUS a30Ta B a30THOU kuciore HNO3:
a) [l u-3;
0)Vu+s;
B)IVu+5;
r)[Vu+4.

Tema. 9. Meranabl. CriiaBbl
1. VYxaxwre psg METaUIOB, B KOTOPOM OHH IIEPEYHCIICHBI B TTOPSIKE YMEHBIICHUSIX METAJUTMICCKAX CBOWCTB!




a) JKele30, ATFOMUHUMA, HATPUIA,
0) HATpUIi, ATIOMUHUI, JKeJj1e30;
B) HaTPUH, JKeNe30 , ATFOMUHUIH;
T') QIIOMHHUM, HATPUH, )KENe30.

Tema 10. Koppo3usi MeTa/i10B
1. B KakoM W3 NPHUBEICHHBIX CIydYacB IPH TOBPEKICHUH 3AIUTHOTO CJOS OyAeT KOPPOAUPOBATH 3alHIIACMBIIA
MeTaint (KeJe30):
a) JKeJIe30, TOKPBITOS IIMHKOM
0) »xeJ1e30, MOKPbITOE MeAbIO
B) JKeJIe30, MIOKPHITOE aTFOMHHHEM
T') JKelne30, OKPHITOe MATHHEM

Tema 11. UnenTHdHKaADMsA BellecTB
Kakue 13 HIDKenpruBeIeHHBIX HOHOB MEIIAIOT ONPEJIeNICHUI0 XJIOPUI-HOHA!
a) MOH aMMOHWSI;
0) HUYEero He MeIIaeT;
B) MOH MarHusi;
) KapOoHaT-HOH?

MeTtoanyeckue MaTepHaJIbl, ONpeAesIoIe Npoueyphbl OLeHMBAHNA 3HAHUMN, YMEHHUI, HABBIKOB M (WJIN)
ONBITA [eATEeJHbHOCTH, XapaKTePU3YIOLIMX 3TaNbl (JOPMHUPOBAHMA KOMIIeTEHIMIA.

IIpouenypa olieHUBaHMS 3HAaHUH, YMEHUM U HABBIKOB IPU MPOBEACHUU TEKYILIErO KOHTPOJIA IIYTEM NHCbMEHHOTO
TECTUPOBaHHS 00YJaIOIIUXCS:

- HOpU TOATOTOBKE K TECTUPOBAHUIO o6yqammemy0ﬂ IIOMHMO O6an_leHI/ISI K Mar€puajlaM JICKOUOHHBIX U
na60paToprlx 3aHATHI PEKOMEHAYETCs BOCIIOJIB30BATLCA JIMTEPATYPHBIMH U MHBIMU UCTOYHUKAMU, NNPEACTABICHHBIMU B
PTIJL;

- Tpolexypa OLCHUBAHMUS INPOBOAMUTCS B ayJUTOPHM aKaJeMHUH BO BpeMs 3aHATUs. B ciydae oTCyTCTBUS
oOydaromierocs IO YBaXXHTEIbHOH INPUYMHE TECTUPOBAHHE IIPOBOJUTCS BO BpEMs CIEAYIOLIETO 3aHATUA WIN
KOHCYNbTall|N;

- o0y4aromuiics moxy4aeT THIIOBBIE TECTOBBIE 3a/1aHNUs, Ha BBINONHEHUE 3a1aHuil oTBomuTcs 15 — 20 MuHYyT;

- pe3ynabTaThl TEKYLIEro KOHTPONIS B (opMe TeCcTa OLCHUBAIOTCS IOCPEICTBOM HMHTErpajbHOI (I€T0CTHOM)
YeThIPEXYPOBHEBOH ILIKAJIBI, IPEJCTABICHHON B TAOJHIIE.



KonTtposbHasi (IoMalIHsAs KOHTPOJIbHAsI) padoTa
M0 JTUCHUILTUHE « XUMHUSD»

3amaHus Ha JOMAIIHIOK KOHTPOJBHYIO PabOTy NpeaHa3HaudeHbl JJIsl OLUEHKHM 3HAHWHM, YMEHH, HABBIKOB M HJIH
OITBITa JAEATEIHHOCTH, XapaKTEPU3YIOIMX 3Tanbl (JOPMHUPOBAHMS KOMIICTEHIIMH B IPOIIECCE OCBOEHMS 0Opa30BaTENbHOM
IIPOrpaMMBl.

Pe3ynpraThl Tekymiero KOHTpoist B (hopMe KOHTPOJBHOM (loMaliHeli KOHTPOJIbHONH) pPadoThl OLEHUBAIOTCS
TIOCPE/ICTBOM MHTErPaJIbHOM (II€ITOCTHOM) ABYXYpPOBHEBOM IIKAJIBI.

IIIkana orieHUBaHMS:

Ml xana
IToxa3aTesn oneHUBAHUSA
OIlCHUBAHUA
OOyuaronumiicss OBIaAEN 3JICMEHTAMH NPOQPECCHOHATBHBIX KOMIICTCHIIMA B PaMKax OIpPEICICHHOTO
YPOBHSI:
3auTero - 3HAHMS TCOPETHYCCKOrO MaTepHaa 1o TeME HayqYHOTO HCCIICIOBAHUS YCBOCHBI B TIOJIHOM 00BEME;

- MOKa3aJl 3HAHUS HAYYHOH JIUTEPaTyphI MO U3ydaeMOi MpoOIeMaTHKE

- KOPPEKTHO ¥ MPABWIHLHO O(OPMIIT IIPE3CHTAIIH;

- TaBaJI BEPHBIC OTBETHI HA YTOYHSIOIINE JOTOIHUTEIbHBIC BOMPOCHI MPETOAABATENS U 00YIAOIHXCSL.
OOyuaronuiicss He OBJIAJICT 3JICMEHTaMH MPOGECCHOHATBHBIX KOMIICTECHIIMA B paMKaxX OINMpPEICICHHOTO
YPOBHSI:

- OOHApPYXWJI CYIIECTBCHHBIC MPOOEThl B 3HAHMHM TEOPETHUCCKOTO MaTepuana IO TeME HaydHOrO
He 3autreHo | uccienoBaHus;

- IPEACTAaBHII MIPE3EHTAIIHIO, HE Y/IOBJIETBOPSIONIYIO TPEOOBAHHAM K €€ BBIIOJIHEHHIO;

- HE OPUEHTHPYETCS B OIYOJIMKOBaHHBIX MaTepHaiax HaydHBIX CTaTel MO TeMe AO0KIIAa;

- HC OTBC€YAJI HA YTOYHAIOIHNE TOTIOJHUTCIBHBIC BOIIPOCHI MPpEogaBaTe/Isl 1 CTy}IGHTOB

TunoBoii On1eT A1 KOHTPOJIBbHOI padoThl Nel

1. CkosbKO TeIIoThl BeiAenuTcs npu cropanuu 0,5 monst CH4?
2. Botuucnute A G%gg 1 A SP2g 1151 peakiuy ropeHus aleTUIeHa:
CoHary + 2,5 Oy — 2 COxry + H2Opx)
B03MOXXHO J1n 1IpH CTaHIAPTHBIX YCIOBUSX CAMOIIPOU3BONILHOE NTPOTEKAHHUE 3TON peakuuu?
3. B cropony npsiMoii i 0OpaTHON peakIMy CMECTUTCS] PABHOBECUE CHCTEMBIL:
CHarry + 4Sx) <> CSyry + 2HoS(r)
NpU: a) yMEHbUICHUH JaBlieHust; 0) yBenuueHnu koHueHrpaunu CHs . OTBeT nosicuuTe.
4. IMust npurotoeierust 0,51 2M pacTtBopa paccuuraiite HeoOxomumsiii 00bem pactBopa Be(NOs), ¢ o = 28% u p =
1,199r/ma.
5. CocTtaBbTe MOJIEKYJISIPHOE, MTOJTHOE U COKPAIIEHHOE HOHHO-MOJIEKYJISIPHBIE YPaBHEHHS pEeaKIuil B3auMOAeHCTBUS ZnS U
HCL
6. Onpenenute koHnentpanuio noaos OH', H* u pH 0,011 pactBopa KOH.

TunoBoii OuJIeT A1 KOHTPOJIbHOI padoTbl Ne2

1. IlpuBenure onpeeneHne JEKTPOJHOTO OTCHINANA.
CocTaBbTe 3JIEKTPOXUMHUYECKUE CXEMbI, HAIMIINTE IEKTPOHHBIC YPABHEHUS AIICKTPOAHBIX IPOIECCOB, BBIYHCINTE
cragnaptabie BennuuHbl ODJIC ABYX TalbBaHMYECKUX UIEMEHTOB, B OJHOM M3 KOTOPBIX KOOAIbTOBBIM 3IEKTPOX
SIBIISIETCSI AHOZIOM, @ B APYTOM KaTOZIOM.

2. CocraBbTe CXEMY DIIEKTPOIN3a pacTBOpa Cyib(haTa MEAu ¢ MEJHBIM aHOJOM. 3a Kakoe Bpemsi MOXKHO nonyuuts 10,00 r
MeIH TpH cuie Toka 4A?

3. B cocraBe Kakux COeIMHEHHH Kaymii BcTpedaeTcs B mpuponae? CoctaBbTe ypaBHEHUS peaKIUil MOTYICHUS KaJTHsI BCEMH
BO3MOXKHBIMH CIIOCOOaMH. Y KaXHTE MPEUMYILECTBA M HEOCTATKH KaXI0T0 CIOCco0a.

4. CocTaBbTe ypaBHEHHS PEAKINH, XapaKTePU3yIOMNX XUMHUECKNE CBOWCTBA JKeme3a.

5. CoctaBbTe 3JEKTPOHHBIE YPAaBHEHHUS 3JIEKTPOJHBIX PEaKnWil, MPOTEKAIONIMX IMPU KOHTAKTHOM KOPPO3WM JKelle3a C
cepeOpOM B KUCIIOW U HEHTPAIBHON cpeax.

6. Ilombepure MPOTEKTOp IS 3aAIMUTHI OT KOPPO3WH CBHHIA M COCTaBBTE 3JIEKTPOHHBIC YPaBHEHHUS KOPPO3MOHHOTO
pa3pyLleHus B KUCION U HEUTpaJIbHOU cpeaax.

TumnoBoii On1eT 1151 KOHTPOJbHOW padoThl Ne3

—_—

. Uro Ha3pIBalOT KoOMILIeKcooOpa3oBateneM? [Ipumepsr.
2. Onpenenure 3apsa ¥ KOOPAWHAIMOHHOE YHCIIO KOMIUIEKCOOOpa3oBaTes:
[Cu(NH3)4] SO4, K3[Co(SCN)s], [Co(NH3)s(NO,)] SO4, Fes[Fe(CN)s]2.
. Hazoswure comu: Kz [CO(NO2)s], [Co(NH3)5]SOs4, Kz[Hg(CN)a].
. CocraBbTre (hopmysisl: ximopun rekcaammuH-kobanbra (111), rekcapomano-(Il) kobansraT HaTpHSL.
5. CocraBbTe ypaBHEHUS 3JIEKTPOIUTHIECKON TUCCOIMAIINN:
K2[Co(NO2)s], [COo(NH3)4]SO4, Ko[Hg(CN)4].

B w
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Tunosoii OnIeT A1 KOHTPOJIBLHOI pa6oThl Ne 4

. Kakue sneMeHThI Ha3hIBAIOT mMCIOYHBIMH MECTaJZIaMH 1 Hoquy? Hamumre OJICKTPOHHBIC (l)OpMyJ'ILI JABYX HMICJIOYHBIX

MCTAJIJIOB, YKAKHUTC K KAKOMY CCMCﬁCTBy OHH OTHOCATCH, KaKyIO CTCTICHb OKHCJICHUA UMCIOT B COCI[I/IHGHI/ISIX?
B xakxom BUAC S-3JICMCHTBI BCTPCHAIOTCA B HpI/IpOI[e? OxapaKTepI/Byf/iTe (I)I/I3I/I‘-I€CKI/I€ CBOﬁCTBa, TOKCHUKOJIOTUIO H
MNPUMCHCHUC S-3JICMCHTOB.

. CocraBbTe YpaBHCHUA peaKIII/Iﬁ NOTYUCHUA EJIOYHO3EMETIBHOI'O METAJLJId, €0 OKCUJa U THAPOKCHUIA.
. Hanmumwre YpaBHCHUA T'UAPOIN3a COJIC MarHus OJTHOM 110 KaTHUOHY, BTOpOfI -110 aHUOHY.

TunoBoii OWJIeT 1t KOHTPOJIbLHON padoThl Ne 5

. Kax maspisaror smements! VIIA Tpyniibl, K KaKOMY CeMeﬁCTBy OHH OTHOCATCA, KaKHUC CTCIICHU OKHCICHHA HMCHOT B

COEeIMHEHUIX?

. Hanumwre 3JICKTPOHHYIO (bOpMyJ'Iy aToMa XJjopa. CocraBbTe YpaBHCHUA peaKHI/Iﬁ B3aMMOJICHCTBHS XJiopa ¢ ME€TaJllioM, C

BOAOpPOAOM, C BOJIOM. VKamnTe, BOCCTaAHOBUTCIIEM HJIM OKUCIUTEIIEM ABJIACTCA XJI0P.

. CocTaBbTe ypaBHEHHs Ka4eCTBEHHBIX peakiiii Ha HOH (Topa, yKaxkuTe HaOmoaaemMble 3 PeKThI.

CocraBbTe ypaBHCHHUS PEAKIUil MPOMBIIUICHHOTO MOMy4YeHHuss Opoma. IIpuMeHEHHEe W TOKCHKOJIOTHS OpoMa U €ero
COEIMHEHUH.

TunoBoii OWJIeT It KOHTPOJIbLHON padoThI Ne 6

. CocTaBbTe 2IIEKTPOHHYIO POpMYiy aTroMa cepbl. Hanumre popMyIbl u Ha3BaHHS COSTUHEHHI CEPBhI B BBICIIEH CTETIEHH

OKHCIIEHHS C KUCIIOPOAOM, B HU3IIEH CTEIIEHN OKUCIICHUS C BOJAOPOIOM.
CocraBbTe ypaBHEHHUS AMCCOLMAIMHA CEPOBOJOPOAHON KHCIOTHI, CHIBHBIM HWIJIM CJIA0BIM AJIEKTPOJIHMTOM SIBIISETCS
cepoBoiopoaHast KUcIoTa? OKUCIUTENEM WU BOCCTAHOBUTEIIEM SIBIISIETCS CEPOBOAOPO?

. CocraBbTe ypaBHEHHUsI peaKinii B3aMMOJICHCTBUS MarHus ¢ pa30aBIeHHONW M KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTOH, B

obenx PCaKIUAX YKAXKUTE OKHUCIUTECIIb U BOCCTAHOBHUTCIIb.

. [IpumMeHeHne U TOKCHUKOJIOTHSI 030HA U MIEPOKCHUJIA BOIOPO/IA.

TunoBoii OnJIeT A1 KOHTPOJIBbHOI padoThl Ne 7

. CocraBbTe 25eKTpOHHYIO Qopmyiny atroMa docdopa. Hamummre Gpopmysibl 1 HazBaHus coenuHenuid Gochopa B BbICIIeH

CTEINEeHU OKHUCIICHHS C KUCIIOPOAOM, B HHU3IICH CTENEHH OKUCICHHs C BOIOpoxoM. Tokcukonorust ¢ocdopa u ero
COEMHEHUM.

. CocTaBbTe ypaBHEHHS PEaKLMi MOMYYEeHHSA M JUCCOLMALMM a30THOW KHMCIOTHI, CHIIBHBIM WM CJIaOBIM 3JEKTPOIUTOM

SIBJIIeTCS a30THAs Kuciaora? OKUCIUTEIEM WIM BOCCTAHOBHTEIIEM SIBJISIETCS a30THAS KUCIoTa?

. CocraBpTe ypaBHEHHS peaKlril B3aNMOASHCTBHS jkene3a ¢ pa30aBIeHHON U KOHIIEHTPHUPOBAHHOM a30THON KHCIOTOM, B

obenx peaKknuiaAX YKaXUTE€ OKUCIUTEIIb U BOCCTAHOBUTEIIb.

. Hanmmmre ypaBHEHUs peakumii, IpOTEKaIOMNX P PACTBOPEHUH B BOJle HUTpaTa Kajus; hocdaTa Kamus.

MeTtoanyeckue MaTepraJbl, ONpeae/sionye Npoueaypy OneHHBaHUs
[Ipouenypa oueHWBaHWS 3HAHWN, YMEHMH M HABBIKOB TIPH MPOBEICHUHM TEKylled arrecraiuu B (opme

KOHTPOJIBHOM (JIOMaIIHEW KOHTPOIBbHON) pabOThI ONPENENACTCS CIEAYIOIUMH METOJUIECKUMH YKa3aHUSIMH:

® [10CIIE M3YYCHMSI TEOPETHUECKUX BOIPOCOB M aHAJM3a, MOIYYECHHBIX PE3Yy/IbTaTOB IO paboTaM 0Oydaromuics

MIPE/ICTABISAET B BUJE KOHTPOIbHON pabOThI B TIEYaTHOM BapHaHTE;

® [IpY TIOATOTOBKE KOHTPOJBHONW paboThl O0OydaromeMmycs IMOMHMO OOpalieHuss K JICKIMOHHOMY MaTepHaly

PEKOMEHAYETCS] BOCTIONb30BATHCS JINTEPATYPHBIMHI HCTOUHUKAMH U JJIEKTPOHHBIMU PECYPCAMHU.

e paboTa HajJ KOHTPOJBHOH PabOTOM NMPOBOIMTCS B ayAWTOPHSAX, OTBEIEHHBIX AJSI CAMOCTOSTEIBHONH PabOThI

o0yJaromuxcs, 1100 B TOMAITHAX YCIOBHUSX;

® OIICHKA TIPEJICTABICHHONH KOHTPOJBHOW pabOTHl TPOBOIUTCS IIOCPEACTBOM HMHTETPANBbHON (IIETOCTHOIN)

JIBYXYPOBHEBOM ILIKaJIbL;

® CPOKH ITOATOTOBKHU B TCYEHUU CECCUH.



IIpunoxenue 3

OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI I10 JUCLIUIIMHE

«XUMUI»

HaumenoBanue
CHeNUaIbHBIX ITOMEIICHUH

OCHaIIIEHHOCTH CIEeHUaIbHBIX TTOMEICHUI

yueOHBIC ayTUTOPUH JIIIS
MIPOBEJICHUS 3aHATUN
JIEKIIMOHHOT'O TUIa

B-203 ocka, pabouee MecTo NpemogaBaTes, KOMIUICKT CTOJOB U
00y4arouuXcs, MepHOTUYEeCKasl TaOIHI[da XHMHUYECKUX JJIEMEHTOB WM.
KOMIUICKT MYJIbTHMETUHHOTO 000PYAOBAHHS C SKPAHOM.

Coucox I1O: Windows, Microsoft Office, Kaspersky Antivirus wu
pacnpocTpaHseMoe IPOrpaMMHOE 00ECIICUCHHE.

CTyIbEB IS
Menneneena,

CcBOOOIHO

B-316 Jlocka, pabodyee MeCTO MpEMONABATElNsA, KOMIUICKT CTOJOB H
00y4aroNIUXCsl, KOMIUIEKT MYJIbTUMEUIHOTO 000PYJOBAHHUS C SKPAHOM.
Coucok IT1O: Windows, Microsoft Office, Kaspersky Antivirus wu
pacnpocTpaHseMoe IPOrpaMMHOe 00eCTIeueHueE.

CTYNIBEB JUIS

¢cBOOOIHO

y4eOHbIE ayUTOPHHU IS
MPOBEICHUSI 3aHSITHI
CEeMHUHAPCKOTro THUIIA,
naboparopuu

B-203 [ocka, pabouee MecTO NpermogaBaTessi, KOMIUICKT CTOJIOB U
00yUaronuxcs, MepHOTUYCCKasl TaOIHMI[da XHMUYECKUX OJIEMEHTOB WM.
KOMILJIEKT MYJIbTUMEHUHHOTO 000PYIOBAHHUS C SKPAHOM.

Coucox T1O:  Windows, Microsoft Office, Kaspersky Antivirus wu
pacmpocTpaHseMoe MPOrpaMMHOE 00eCTIeueHueE.

CTYIbEB JIA
Menneneena,

¢cBOOOIHO

b-331Xumuueckas adoparopus

Hocka, pabouee MecTo mpernonasaTesns, 17 nabopaTOpHBIX CTOIOB, CTON KepaMHYECKUH
JUIsL BECOB, 2 cTojia JTaOOpPAaTOPHBIX KEPaMHUUYECKUX, 2 BBITSDKHBIX IIKada, 8 JBOWHBIX
MHCTUWIAINOHHBIX IMPUCTABOK

B-325 Xumwnueckas mabopatopus (BecoBast ) Jlocka, pabouee MecTo IpernoiaBarets,
KOMIIJIEKT CTOJIOB ¥ CTYJIBEB IS 00ydaromumxcsi, OTOKoIopuMeTp-3,2 BeCOB
AHAIIMTHYECKUX, BEChI, BECHI MUKPOAHAIUTHYCCKUE, BECHI MUKPOaHATUTHYECKIE, 4 mKada
METaJUTHIECKHIX

b-332 Xumwuueckas naboparopust

Jlocka MarHUTHO-MapKepHasi, T0CKa MarHUTHO-MelNoBasi, 21 1abopaTopHbIX cToNna, 9
JBOWHBIX MHCTHJUISILMOHHBIX IPUCTABOK, MKa() CYIIMIbHBIN, 2 BBITSDKHBIX MIKada, T
JUIsl THTPOBAHMS 2 J1a0OpaTOPHBIX KEPAMHYECKUX CTONA, 2 1a00paTopHbIX mKada, 2
uenTpudyru, 28 mratuBoB, PH-MeTp, MHKpPOCKOII, 2 HUTpAaToMepa, 2 BECOB

HOMeIIeHNe ISt
CaMOCTOSATENBHOM PaboThI

Bb-202 Oubnmoreka, 3ai1 3MEKTPOHHBIX PECYPCOB

Pabouee MecTo agMUHUCTpATOpa, KOMIIBIOTEpHAs MeOelb, KOMIIBIOTEp aJMUHUCTPATOpa,
11 mepcoHaNBHBIX KOMIIBIOTEPOB, 3 MIPUHTEPA, BUACOYBETHIUTENb.

Coucox ITO: Windows, Microsoft Office, Kaspersky Antivirusu
pacnpocTpaHseMoe IPOrpaMMHOE 00eCIIeUeHHE.

cBOOOIHO

y4eOHBIe ayAUTOPUH IS
TPYNIIOBBIX U
WHIUBHIYaIbHBIX
KOHCYJIbTalUi

b-203 [ocka, pabouee MecTO MpernojaBaTtellsi, KOMIUIEKT CTOJIOB M CTYJAbEB IS
00ydJaronumxcs, HEepHOTUYEcKas Tabiula XHMHYECKHX OJIEMEHTOB uM. MeHaeneesa,
KOMIUTEKT MYJIbTUMEIUHHOrO 000PYIOBAHHS C IKPAHOM.

Coucox I1I0: Windows, Microsoft Office, Kaspersky Antivirus u
pacmpocTpaHseMoe IporpaMMHOE 00ecIedeHue.

CBOOOIHO

b-331Xumuueckas abopaTopust

Hocka, pabouee Mecto mpemoaaBatens, 17 1ab0opaTOpHBIX CTONOB, CTON KEPaMHIYECKHHA
IUIA BECOB, 2 CTONa JTAOOPATOPHBIX KEPAaMUYECKUX, 2 BBHITSDKHBIX mKada, 8 TBOWHBIX
HWHCTHUISILIOHHBIX IPUCTABOK

b-325 Xumugeckas nmabopatopust (BecoBast ) Jlocka, pabouee MeCTO TpeIoaaBaTes,
KOMIUIEKT CTOJIOB U CTYIIBEB ISl OOydarommxcsi, porokomopumerp-3,2 BECOB
AQHAJIMTUYECKUX, BECHI, BECHl MUKPOAHAIUTHYECKHUE, BECHl MUKPOaHAUTHYECKHE, 4 mKada
METAJUTHYECKUX

b-332 Xumwuueckas naboparopust

Jlocka MarHUTHO-MapKepHas, IOCKa MarHWTHO-MmenoBasg, 21 mabopaTopHBIX crona, 9
JBOWHBIX MHCTUUIAIIMOHHBIX MPUCTABOK, MIKAa() CYLIIMIBHBIA, 2 BBITKHBIX IIKada, CTON
JUIl TUTpOBaHHA 2 1a0OpaTOPHBIX KEPaMUYECKHX CTojia, 2 jabopaTopHbIX mMmKada, 2
neHTpudyry, 28 mrarnBos, PH-MeTp, MUKpOCKOT, 2 HUTpaTomMepa, 2 BECOB

yueOHBIE ayJUTOPHH /IS
TEKYILEro KOHTPOJIS U
IIPOMEKYTOUHOU
aTTecTaluu

B-203 I[OCKa, pa60qee MCCTO IpCIoAaBaTeiisl, KOMIUICKT CTOJOB W CTYJIbEB [UIA
06y‘laIOIIII/IXC$I, nepuoanvcCKas Ta6m/111a XUMHUYCCKUX OJJIEMCHTOB HM. MeHneHeeBa,
KOMILJIEKT MynLTPIMe,I[PIfIHOFO 060py1101saH1/m C DKpaHOM.

Cmucok I1I0: Windows, Microsoft Office, Kaspersky Antivirus wu
pacmpocTpaHsIeMOe MPOrpaMMHOE 00eCIIeueHHE.

CBOOOIHO

B-331Xumudeckas tabopatopust




Hocka, pabouee Mecto mpenopaBatessi, 17 mabopaTOpHBIX CTONOB, CTOJ KEPaMUYECKHUN
JUISL BECOB, 2 cToyia J1TaOOpPAaTOPHBIX KEPaMUUYECKUX, 2 BBITSDKHBIX MKada, 8 JBOWHBIX
WHCTHUIAIMOHHBIX TTPUCTABOK

B-325 Xumuueckas nmaboparopus (Becosas ) Jlocka, pabodee MeCTo IpernoiaBarets,
KOMIUIEKT CTOJIOB U CTYJIBEB ISl 00yJaromxcs, poTokomopumerp-3,2 BECOB
AQHAJIMTHYCCKUX, BECBI, BECHl MUKPOAHATIUTHICCKUE, BEChI MUKPOAHAIUTHICCKUE, 4 TKada
METAJLTHYECKIX

Bb-332 Xumwnueckas naboparopust

Jlocka MarHUTHO-MapKepHas, JIOCKa MarHWTHO-MenoBas, 21 nabopaTopHBIX croia, 9
JIBOMHBIX MHCTWIUILIIMOHHBIX MPUCTABOK, KA CyHNIMIBHBIN, 2 BBITSDKHBIX IIKaga, cTol
JUIsl TUTpoBaHHA 2 1abOpaTOPHBIX KEPaMUYECKHX cTojia, 2 jabopaTopHbIX mmiKada, 2
ueHTpudyry, 28 mraruBos, pPH-MeTp, MUKpOCKOI, 2 HUTpaToMepa, 2 BECOB.

ITomemenue nns
XpaHeHUs U
pouIIaKTHYECKOro
00CITy)KMBaHHs y4eOHOT0
000pyTOBaHUS

Bb-333 AxBagucTUNIATOp, IITATUB, BOJIOHATPEBATEIh




Ilepeuens

IIpunoxenue 4

NEPUOANICCKUX HSZ[aHPIfI, peKOMeHZ[yeMBII\/’I 110 JUCHUITTIMHE

«XUMUI»

HaunmenoBanue

Hannuue noctyna

Bectouk MockoBckoro yHuBepcurera. Cepust 2: Xumus
[DnekTponnslii pecypc]: M3narensctBo MI'Y

HayuHast anexTpoHHast 6nbiaroreka
Pexxum noctyma:
https://www.elibrary.ru/contents.asp?titleid=3141

Kypnan oOmeit xumum [DnexTpoHHBIH pecypc]: Poccuiickas
aKaJieMusl HayK

Hayunast anexTpoHHas 6ubiaroreka
Pexxum noctyma:
https://www.elibrary.ru/contents.asp?titleid=7796

Kypnan ¢puzndeckolt Xumun [ DIEKTPOHHBIN pecypc]:
Poccuiickas akagemust Hayk

HayuHast anexTpoHHas 6ubiaroreka
Pexum nocryna:
https://www.elibrary.ru/contents.asp?titleid=7802

Konnouansiii xypHan [OnekTpoHHbIN pecypc]: Poccuiickast
aKa/ieMus HayK

HayuHast anexTpoHHas 6ubiaroreka
Pexxum gocrymna:
https://www.elibrary.ru/contents.asp?titleid=7853

XUMUS U TEXHOJIOTUSI OPraHUYECKUX BEIIECTB [DIeKTPOHHBIN
pecypc]: @TVII

HaydHast snekTpoHHas OMOIHoTeKa
Pexxum nocrymna:
https://www.elibrary.ru/contents.asp?titleid=68219



https://www.elibrary.ru/contents.asp?titleid=3141
https://www.elibrary.ru/publisher_titles.asp?publishid=48
https://www.elibrary.ru/contents.asp?titleid=7794
https://www.elibrary.ru/contents.asp?titleid=7794
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