MUHHUCTEPCTBO CEJIbCKOI'O XO35IMICTBA POCCUICKOI ®EJIEPALINN
JIEITAPTAMEHT HAVYHO-TEXHOJIOT' MYECKOU IMTOJUTUKU, OBPASOBAHNS U
PBIBOXO3MCTBEHHOI'O KOMITJIEKCA
®EJEPAJIBHOE IT'OCYIAPCTBEHHOE BIO/[)KETHOE OBPASOBATEJIbHOE
YYPEX/IEHUE BBICILIETO OBPA3OBAHUS
«KPACHOSIPCKUI TOCY IAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET»

HUuctutyr MHXEHEPHBIX CUCTEM U SHEPTETUKU

Kadenpa Xumus
COI'JTACOBAHO: YTBEPXJIAIO:
JIMpeKkTOp UHCTUTYTA Pextop
Ky3emun H.B. [TsxukoBa H.A.
«31» mapta 2022 r. «31» mapta 2022 r.

PABOYAS TIPOTPAMMA YYEBHOM JUCIUILJIMHBI

Xumus

dI'0C BO

10 HAMPAaBJIECHUIO MOATOTOBKHU 335.03.06 Aepoundcenepus
(Ko, HAMMEHOBAHUE)
Hamnpasnennocts (nmpoduis) Iuekmpoobopyidosarnue u snexkmpomexuonocuu 8 AIIK

Kype 1
Cemectp (b1) 1
dopma o0ydeHus ounas

KBanudukanus BbITyCKHUKA_0AKa1asp

JOKYMEHT IOJAIUCAH

“Z\ YCUWJIEHHOU KBAJTU®ULIUPOBAHHOI
SJIEKTPOHHOM MOANMUCHIO
) £/ BBIJIAHHOI1: ®'BOY BO KPACHOSIPCKHI FAY

¥/ BJJAJEJIEL: PEKTOP IIbI2KUKOBA H.11.
JEACTBUTEJEH: 08.12.2021 - 08.03.2023

KpacHosipck, 2022



Cocrasutens: Ctynko T.B., a.1.H.;  21.02.2022 .

[Iporpamma paszpaborana B coorBercTBUU ¢ ®I'OC BO mo HampapiieHHIO MOATOTOBKHU
35.03.06 Arpounxenepus ot 23.08.2017 r. Ne 813 u_mnpodeccHOHAIIBHOTO CTaHIaapTa
Coenmanuct B 00J1acTH MEXAHU3AIMH ceNIbeKoro xo3aiictea ot 02.09.2022 r. Ne5551

[Iporpamma o6cyxaeHa Ha 3acenanuu Kadgeapsl Xumus, npotokosn ot 22.02.2022 r. Ne
6

3aB. kadenpoii, 1.1.H., noueHt T.B. Ctynko, 22.02.2022 T.



JIucr corsiacopanus padodeil NporpaMmbl

[IporpamMmma npuHSATa METOAUYECKOW KOMHCCHEN HMHCTUTYTa VH)KEHEpHBIE CUCTEMBI U
sHepreTuka, mpotokos oT 30.03.2022 r. Ne 8
ITpencenarens MKH NCu3, kx.1.H., noueHt A.A. Jopxees, 30.03.2022 r.

3aBenyrolyii BeITycKaromen kadeapoit mo HampasieHuro noarotoBku 35.03.06 Arpo-
WHXXeHepusl, 1.T.H., goueHT M.II1. bapanosa 30.03.2022r.
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OraaBJjieHue
AHHOTaNU
MECTO JJUCIHUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPO-
I'PAMMBbI
HEJIN U 3AJAYN JUCHUIIJINHBI. ITIEPEYEHDb IINIAHUPYEMBIX
PE3YJIbTATOB OBYUYEHMUS 10O JUCHUIIVIMHE, COOTHECEHHBIX C
INJIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUSA OBPA3OBATEJIb-
HOW NPOT'PAMMBI
OPTAHU3AIIMOHHO-METOANYECKHUE JAHHBIE JUCHUITIJIMHbI
CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI
TPYJIOEMKOCTb MOJYVJIEM U MOJIYJIbHBIX EJMHULL JUCLIUTIIVHbBI
COJIEPXXAHUE MOJYJEN JTUCITATIHBI
JIEKIHIMOHHBIE/JIABOPATOPHBIE/TTPAKTUYECKUE/CEMWHAPCKUE 3A-
HATUA
JIABOPATOPHBIE 3AHATHUA
CAMOCTOATEJIBHOE U3YUEHUE PA3IEJIOB AUCLUITJIIMHBI U BU/IbI
CAMOIIOJI'OTOBKM K TEKVII[EMY KOHTPOJIIO 3HAHMIA
Ilepeuens 6onpocos 01 camocmosamenbHo20 U3y4eHus: U U008 CAMONOO20MOBKU K
meKywemy KOHMpoaro 3HAHUL
Tembl Kypcosbix npoexmos (pabom)/ KOHMpoIbHble pabomsl/ paciemuo-
epaguueckue pabomoi
B3ANMOCBSI3b BUJIOB YUEBHBIX 3AHSATHN
YUYEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJINHBI
KAPTA OBECIHEYEHHOCTH JINTEPATYPOM! (TABJIMILIA 9)
I[NEPEYEHb PECYPCOB NH®OPMAIIMOHHO-
TEJJEKOMMYHUMKAIIMOHHONM CETU «MHTEPHET» (IAJIEE — CETh «/H-
TEPHET»)
I[MTPOT'PAMMHOE OBECITEYEHUE
KPAUTEPUU OIIEHKHN 3HAHUM, YMEHUI, HABBIKOB U 3ASIBJIEH-
HBIX KOMIETEHIIUI
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
METOANUYECKHUE PEKOMEH/JIALIUUA JIJIS1 OBYYAROIIUXCS IO OC-
BOEHUIO JUCHHUIIVIMHBI
METOJIMYECKUE PEKOMEHJIALIMU JJ151 OBYUYAIOIIUXCS
METOJWYECKHNE PEKOMEHJIAITNH JIJISI MTHBAJIUJIOB U JIUI C OTPAHUYEHHBIMU
BO3MOXHOCTSIMU 3/IOPOBbS
W3MEHEHUS

9]

11

12

12
12

13
14
14
14

15
16

16
17

19



AHHOTANUA

JucuummuHa «XUMHs OTHOCHTCS K 00si3aTenbHOM yactu broka 1 JIucuumivuHbel (MOTYITH)
MOJTOTOBKHA CTYAEHTOB IO HampaBiieHU0 NOATOTOBKU 35.03.06 «ATrpouHKEeHEpHs», HAMPaBICHHOCTb
«DQIEeKTPOOOOPYIOBAaHUE U DIIEKTPOTEXHOJIOTUH B arpoNpPOMBIIIJICHHOM KOMIUIEKCe». Jluciurimaa
peanu3yeTcsi B UHCTUTYTe MH)XKEHEPHBIX CUCTEM M DHEPreTUKH Kadeapoid XUMHH.

JucuuruinHa HaueneHa Ha (opMupoBaHue oouienpodeccruonanbHoil  komnerenuun  OIIK-5 -
CIOCOOHOCTBI0O 000CHOBAaHHO BBHIOMPATh MaTE€pUaI U CIIOCOOBI €r0 00paOOTKU /ISl TIOTyUYCHUSI CBOMCTB,
00eCcreunBarOIINX BHICOKYIO HAICKHOCThD JIETAIIH.

ConepxaHue NUCHMIUIMHBI OXBAThIBAET KPYT BONPOCOB, CBA3AHHBIX C M3yYEHHEM OCHOBHBIX 3a-
KOHOB aTOMHO-MOJIEKYJISIPHOTO YYEHHS, COBPEMEHHBIX IPEICTABICHUSIX O CTPOCHUHU aTOMa U XUMHUYe-
CKOH CBSI3M, CBOMCTBAX 3JIEMEHTOB U COCIMHEHUNA U 3aBUCUMOCTH CBOMCTB OT HaXOKJEHUS 3JIEMEHTA B
[leproandeckoil cUCTeMe 3JEMEHTOB, CKOPOCTH PEaKIHMid U SHEPreTH4ecKuX 3(P(HeKTax XUMHUECKUX
peakiuii, TCOpUH pacTBOPOB U PABHOBECHSX B PaCTBOPaX, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLIEC-
ca, OCHOBHBIX XUMHUYECKUX CBOMCTBaX METAJIIOB.

[IpenogaBanyre OUCHUIUIMHBI MpeAyCcMaTpUBAeT cieayromue (HopMbl OpraHU3alMu y4eOHOTO
mpolecca: JIeKInH, 1a00paTOPHBIC 3aHITHSI, CAMOCTOSITENIbHAs paboTa CTy/IeHTa, KOHCYJIBTAIIUH.

[IporpamMmmoil JUCHUIIIIMHBI TPEAYCMOTPEHBI CIECAYIOLIIUE BUABI KOHTPOJIS: TEKYIIUNA KOHTPOJIb
ycreBaeMoCTH B (hOpMe TECTHPOBAHUS M MPOMEKYTOYHBIH KOHTPOJIb B (hopme 3aueTa.

OO6mmast Tpy0€MKOCTh OCBOCHHMSI TUCIUIUIMHBI COCTaBIsACT 3 3a4eTHBIX eAuHUIlLI, 108 qacos.
[TporpaMMoil AMCIUIUIMHBI MPETyCMOTPEHbI JIeKIMOHHBIE (16 wacoB), nmabopatopHbie (34uacos)
3aHATUSA U 58 Yaca caMOCTOATENLHON pabOThI CTyCHTA.



1. MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30oBaTeibHOI MPOrpaMMbl
JucuuminHa «XHUMHUS» OTHOCHUTCS K 00s3aTeNbHON yacTh biaoka 1 IDMCIUIIIMH HOATOTOBKHU
CTYICHTOB MO HampapjieHU0 MoArotoBku 35.03.06 «ArpouHKeHEpHs», HANPaBIECHHOCTbh «JIEKTPO-
000pyIOBaHUE U AIEKTPOTEXHOJIOTHH B arpOMPOMBIIIIIEHHOM KOMIUIeKce» JIUCIHIIMHA peau3yeTcs B
MHCTUTYTE MIHKEHEPHBIX CUCTEM M dHEpreTUkH kKadenpoit Xumumu.

JlucuuiuinHa HaueneHa Ha opMupoBaHue o0menpodecCHOHATbHON KOMIIETEHIIMH BBITYCKHHUKA
OIIK-5.

ConeprxkaHue TUCUUILTMHBI: OXBATHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C MU3YYEHUEM OCHOBHBIX 3a-
KOHOB aTOMHO-MOJIEKYJISIPHOTO YYEHHS, COBPEMEHHBIX IPEICTABICHUSIX O CTPOCHUU aTOMA U XMMHUYe-
CKOM CBSI3H, CBOMCTBAX 3JIEMEHTOB U COEAMHEHHMI U 3aBUCMMOCTH CBOWCTB OT HAaXO0XKJICHUS JJIEMEHTA B
[leproanueckoil cucTeMe 3JEMEHTOB, CKOPOCTH pPEaKUMid U dHEpreThdeckux 3¢ (deKkTax XUMHUYECKUX
peakiuii, TEOpUU pacTBOPOB U PABHOBECHSX B PACTBOPaX, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIEC-
Ca, OCHOBHBIX XMMHYECKMX CBOMCTBAaX HEOPraHWYECKMX M OPraHWYECKUX COCAMHEHUN pa3IMYHBIX
KJIaCCOB.

[IpenogaBanye AMCUUIIMHBI PEAYCMATPUBAET cleayroue GopMbl OpraHU3alUul y4eOHOTro
mpolecca: JIeKIuH, 1a00paTOPHBIC 3aHITHSI, CaMOCTOSITeNIbHAsI padoTa CTyEHTA.

[Iporpammoil AMCHUIUIMHBI IPEAYCMOTPEHBI CIETYIOIINE BUABI KOHTPOJIS: TEKYIIUH KOHTPOJIb
ycreBaeMOCTH B (hOpMe TECTHPOBAHUS M MPOMEKYTOYHBIN KOHTPOIIb B (hOpMe IK3aMEeHa.

OO6mmast TpyI0EMKOCTh OCBOCHHS TUCIUTIIMHBI COCTABISAET 3 3a4eTHBIX eauHUIbI, 108 "acos .
[TporpaMMoil AMCHUIUIMHBI TPETyCMOTpEHBbI JeKIuoHHble (16 uvaco), maGopatopubie (34 yacoB)
3aHATUSA U 58 Yaca caMOCTOATENbHON pabOThI CTyCHTA.

2. Henn u 3apaun aucuunanHbl. [lepedyeHb UIaHUPYEMBIX Pe3yabTATOB 00y4eHHsI 110
AUCHMILINHE, COOTHECEHHBIX € IJIAHUPYEMbIMH pe3yJIbTaTaMH 0CBOCHHs 00pa30BaTebHOM
NPOrpaMMmbl

Hucuummuna «Xumust» BrmroueHa B OIIOIN, B 06s13aTenbHy 0 yacTh 0J10Ka | AUCIMILTUHBI TOA-
TOTOBKH CTYACHTOB IO HampaBieHHO0 MoAroToBku 35.03.06 «ArpouwHX’eHepus», HapaBICHHOCTb
«DQIEeKTPOoOOOPYIOBAaHUE U AJIEKTPOTEXHOJIOTHHA B arpoOMpPOMBIIIICHHOM KOMIUIEKCE», OCBAaHMBAETCS B
Icemecrpe.

[IpenmecTByomUMH KypcaMu, Ha KOTOPHIX HETMOCPEICTBEHHO 0a3upyeTrcs AUCHUIUINHA «XH-
MU SBIIIFOTCS IIKOJIBHBIA KypC XUMUH, «Pu3uka», «MaremMaTukay.

JucuunnuHa «XUMHsS» SIBISIETCS OCHOBOIOJIATAIOIIMM ISl U3YUYECHHS CIIEIYIOUIUX JTUCIUILINH:
«IJKOJIOTUS M OXpaHa OKpyXkarwuiel cpenwl», «MarepuanopeaeHue», «TeopeTuueckrue OCHOBBI JJICK-
TPOTEXHUKNY, «OCHOBBI BO30OHOBIISIEMBIX HCTOUHUKOB DHEPTHI.

Oco0eHHOCThIO TUCIUIUIMHEI SIBISIETCS TO, YTO 3HAHUS W HAaBBIKH, [TOJYYE€HHbIE NPU U3Yy4YECHUU
JTAHHOW JUCIUIUIMHBI, UCTIONB3YIOTCS MPU U3YYEHUU TUCIUILINH MPOPECCHOHATHHON HAMPABICHHOCTH
HaMMCaHUH BBITYCKHOM KBAJIM(UKAIIMOHHOM paboThl, a Takke B MpodhecCnoHaAbHOM 1eATeIbHOCTH.

KoHTponb 3HaHMH CTYIEHTOB MPOBOIUTCS B (hopMe TEKYILEH 1 MPOMEXYTOUHOM aTTeCTaluy.

Leab ocBOEHUS NUCUUIUIMHBL: (POPMHUPOBAHUE y CTYIACHTOB TEOPETUUYECKUX OCHOB COBPEMEH-
HOM XUMUH, €€ METOJOIOTUYECKUX MOIX0A0B, C(HOPMHUPOBAHKE MPEIACTABICHUS O BO3MOXKHOCTH TIPHU-
MEHEHUS 3aKOHOMEPHOCTEN U METOJI0B XUMHUH B MPOPECCUOHANBHON ACSITETbHOCTH.

3ajaun JUCHUTLITUHBIL:

- chopMUPOBATh Y CTYACHTOB TOHUMAaHHE TEOPETUUECKIX OCHOB COBPEMEHHON XUMHUH - 0a3bl JIs

YCBOEHUS MOCIEAYIOLUX €CTECTBEHHOHAYYHBIX U CIIEHMAIbHBIX IUCLIMILUINH ;

- J1aTh MPEJCTABICHUE O XMMUYECKHUX CBOMCTBAX, HAXOXKJIECHUU B MPHUPOJAE, OCHOBHBIX METOJAX

MOJIYYeHUS] HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB.

—-TI0Ka3aTh pOJIb XUMUU B Pa3BUTHH COBPEMEHHOTO €CTECTBO3HaHMs, €€ 3HaueHHe AJisi mpodec-

CHOHAJILHOM JeSITEIHbHOCTH;



Tabauua 1

IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHsl MO0 TUCHUILINHE « XUMUI»

Kona xommeren-
LUHA

Coneprxanue komie-
TEHIINH

[lepeueHb IaHUPYEMBIX PE3YJIbTATOB O0YUYEHHS IO TUC-
LUIJIMHE

OIIK-5 cmoco6-
HOCTBIO 00OCHO-
BaHHO BBIOMpATH
MaTepual U CIo-
coObl ero obpa-
OOTKH TSI TIOJY-
YeHHUS  CBOMCTB,
00€eCIIeYnBaOIINX
BBICOKYIO HAJIeXK-
HOCTb JIETAJIH;

NI-1onk-s YyactByet
B OKCIIEPUMEHTATHHBIX
UCCIICIOBAHUAX DJICK-
TpOOOOpYMOBaHUS U
CPeICTB aBTOMAaTHU3a-
1IN

3HaTh:

OCHOBHBIE 3aKOHBI U MIOHATHUS XUMUU;
OCHOBBI XMMHYECKOU TCPMOANHAMHUKU U KUHCTUKU
COBpEMEHHBIE MPEJICTaBICHUSI O CTPOCHHH aTOMOB
3JIEMEHTOB U O XUMHYECKOU CBA3HU,

yU€HHE O pacTBOpax U O paBHOBECHSX B pacTBOpax;
[lepuoanueckyro cUCTEMY 3JIEMEHTOB;

CBOMCTBA BaXKHEUIIHNX KJIACCOB HEOPTaHUYECKUX U Op-
TaHUYCCKHUX BCIICCTB.

VYMeTh:

MMOoATOTOBUTL U MPOBECTU XUMHUYECKUU SKCIICPUMCHT
M0 M3YYEHUIO CBOMCTB Ba)KHEWIIIMX KJIACCOB HEOpra-
HUYCCKHUX U OPTaHUYCCKUX COGHHHGHHﬁ;
HCITOJIH30BaTh HEOOXOIMMBIE TMTPUOOPHI U JTabopaTop-
HOC 06opy1[013aHne IIpU BBIIIOJIHCHUU XUMHYCCKOI'O
JKCIIEPUMEHTA;

paccUMTHIBaTh KOHIICHTPALIUU PACTBOPOB TPEOYEMBIX
BEIIECTB U MPUTOTOBUTH PACTBOP 33/1aHHOIN KOHIIEH-
TpaLuy;

IPUMEHSTHh OOIIMEe 3aKOHBI XUMUH, IPEICKa3bIBaTh
BO3MOXHOCTb M HAIIPaBJICHUC NPOTCKAHUA XUMHUYC-
CKHX MPOIIECCOB,

MMPOU3BOAUTH BBIYUCIICHHUA C UCIIOJIB30BAHUCM OCHOB-
HBIX MTOHATHI M 3aKOHOB CTEXHOMETPUU; MOHATUH BO-
JIOPOJIHBIN TOKa3aTenb, PaCTBOPUMOCTh, MPOU3BEIE-
HUE PACTBOPUMOCTH, KOHCTaHTa TUCCOLIMALNHU, KOH-
CTaHTa PaBHOBCCHA; COCTABJIATL YPABHCHUA peaKuHﬁ.

Bnanets:

HaBbIKaMW HAYYHBIX W IMPUKIAIHBIX I/ICCHG,Z[OBaHI/Iﬁ B
00/1aCTH XMMHM;

OTIBITOM DKCIEPUMEHTATBHON paboThI B cpepe uccie-
JIOBAHUS XUMHUYCCKHUX CBOMCTB BEILECTB;
CIIOCOOHOCTBIO K 00OOIIECHUIO M CTATUCTUYCCKON 00-
paboTKe pe3ynbTaTOB OIBITOB, (POPMHUPOBAHHIO BHI-
BOJIOB.




3. Opranu3anMoOHHO-MeTOANYECKHE JAHHbIE TN CUUILTUHbI
OO6miast Tpy10€MKOCTh JUCHUIIMHBI COCTaBisieT 3 3aueTHbIX eauHuilel, (108 gacos). Ux pac-
npeeneHue o BuaaM padoT U 10 ceMecTpaMm IMpeICTaBlIeHo B Tabnuie 2.

Tabnuma 2
PacnpenejieHue Tpy10eMKOCTH THCIUILIHHBI 10 BUAAM padoT 1o ceMecTpam
TpynoemkocTs
Bunx yuebnoi paboThl 3ad. 110 CEMECTPAM
el. Hac. No 1
OO0mas Tpy10eMKOCTh IUCHUIUIMHBI 0 yueOHOMY MiaHy 3 108 108
KonTakTHas padora 1,5 50 50
B TOM YHCIJIE:
Jlexuuu (JI) / B TOM 4ncie B MHTEPaKTUBHOU Gopme 16(8) 16(8)
Ha60pvaT0prle pabots1 (JIP) / B TOM uuciie B UHTEpaK- 34(10) 34(10)
TUBHOU popme
CamocrositeabHas padora (CPC) 1,5 58 58
B TOM YHCIIE!
CaMOCTOATEJIbHOE U3YYEHUE TEM U Pa3JIeI0B 34 34
CaMONOJArOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAaHUHI 24 24
Bupa xoHTpoJs: 3a4eT

4. CTpyKTypa U coepKaHHue TUCUUILTHHBI
4.1. TpynoéMkocTb Moy JIeld 1 MOAYJIbHBIX eIHHUI U CIUATIIAHbBI

Tabmuma 3
TpynoeMkocTh MoayJieii M MOAYJbHBIX €IHHUI AU CIUNJINHBI
HaunmeHoBaHue Bcero ua- KonrakTHas Bueayaurop-
MOJYJIeid 1 MOIYJIbHBIX COB Ha MO- pabora Has padora
eIUHHUI TV CIUILIHHBI INALS J J3 (CPCO)
Moayab 1. OcHOBBI 00111eH XUMHU 60 10 20 30
Mopyabnas exuauna 1.1.
OCHOBHBIE TOHSATHS U TEOPETUUYECKUE MPEICTaB- 22 4 8 10
neHus B xuMuu. CTpoeHue BelecTBa.
MopyabHas equauna 1.2. YyeHust o xumuue- 2 4 ] 10
CKOM IIPOIIECCE.
Mopayabnas equauna 1.3. Xumudeckue npoiec- 16 ) 4 10
ChI B PaCTBOpax
Mopayasb 2. OcHOBBI 3JICKTPOXHMHUH 48 6 14 28
MonayabHas eqnuauna 2.1. 20 2 ] 14
OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE MPOLIECCHI
MonayabHasi eqmauna 2.2. CBoiiCTBa METAJJIOB. 28 4 6 14
Hroro 108 16 34 58

4.2. Copepxxanue MoayJieil 1M COMIIIMHBI

Moayab 1 OcHOBBI 00111el XUMHH.

MonyabHasi equnnna 1.1. OcHosHble nonamus u meopemuyeckue nPpedCmasienus 6 Xu-

MuUuu. Cmpoenue eeuiecmaea.

OcHOBHBIC TTOHATHS XUMUHU: dJIEMEHT, aTOM, MOJIEKyIa, (ha3a, BEIeCTBO MPOCTOE U CIOKHOE,
KpPUCTAJI, aTOMHAsl €AUHUIA MAcChl, MOJIb U MOJISIpHAas Macca, BAJICHTHOCTh W CTETIEHb OKUCIICHUS




AJIEMEHTa, JBOJIOLHUS MPEICTABICHHH O XMMHYECKOM JJIEMEHTE, M30TONbI M H300apbl. ['a3oBbIe
3aKOHbI U IPUMEHEHNE UX B XUMHUU. 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YUEHHS.

[TonsiTHE O KOPIYCKYJIIPHBIX M BOJIHOBBIX CBOMCTBAax 3JIEKTPOHA, KBAHTOBAs MOJEIb CTPOEHUS
aToMma BojopoAa. Mojieb MHOTO3JIEKTPOHHBIX aTOMOB, MPaBuUJIa, JEXkKallue B OCHOBE KBAHTOBON MO/Ie-
JI1 MHOTORJICKTPOHHBIX aTOMOB. OCHOBHBIE aTOMHBIE XapaKTEPUCTUKU AJIEMEHTOB: PaUyChl aTOMOB,
MOTEHIMAI MOHU3AIMU, CPOJCTBO K 3JIEKTPOHY, AJEKTPOOTPULIATEIBHOCTD. [leproanuyHOCTh N3MEHEHUS
CBOMCTB DJIEMEHTOB KaK MPOSIBICHHUE MEPUOAMYHOCTH W3MEHEHHUS JJICKTPOHHBIX KOH(HUTyparus uX
aTOMOB.

[loHATHE XMMHYECKON CBSI3H, €€ OCHOBHBIC XapaKTEPUCTUKU. TeopuM KOBAJICHTHOW CBS3H,
METOJ] BaJICHTHBIX CBS3EH, MOHATHE TUOpUAM3anuu opouTanei. OOMEHHBIM W TOHOPHO-aKIETITOPHBIN
MeXaHU3M 00pa30BaHUs KOBAJICHTHOH CBs3U. MOHHASA CBSA3b Kak NMpeAeNbHBIN Clydail MOJISIPHON CBS3H.
Merannueckas CBsi3b, BOJOPOAHAsS CBA3b. CTPOECHHE KPUCTAILIOB C Pa3HbIM THUIIOM XMMHUYECKOM CBSI3H.
KomMminmeHTapHOCTh, 3aBUCUMOCTh CBOMCTB COEIMHEHUM OT TUIA XUMHYECKOU CBSI3H.

Mopyabnas equauna 1.2. Yuenusn o xumuueckom npoyecce.

OHepreTuka XMMHUYECKHX IPOLIECCOB - MOHATHE BHYTPEHHEH SHEPIHUM XMMHUUYECKOW CHCTEMBI,
SHTpanbnuu. [lepBblii 3aKOH TEpMOAMHAMUKH, 3aKoHbl TepMmoxumuu (Jlamnaca-JlaByasee u I'ecca).
BTtopoii 3ak0H TepMOIMHAMHKHU, SHTPOMHS, W300aPHO-U30TEPMUYECKHI U M30XOPHO-U30TEPMUICCKUN
MOTEHIMA] XUMHUUYECKON CHUCTEMBI. TepMOAMHAMHUYECKasl OLEHKAa BO3MOXHOCTH CaMOIIPOU3BOJIBHOMU
XUMHYECKON PEaKIuu.

XuMHYecKass KMHETHKA - OCHOBHBIE MOHATHUS XUMUYECKOM KHWHETUKH: MEXAHH3M pPEaKIUu.
CKOpOCTh peaklMM UM METOJBl €€ PEeryaupoBaHus. 3aBUCHMOCTb CKOPOCTH PEAKLUHUHU OT JABJICHUS,
TEeMIIepaTypbl, KOHLIEHTPAIlMU BEIIECTB. 3aKOH JIEHUCTBYIOIMUX Macc, ypaBHeHUe Appenuyca. [lonstue
00 SHEpPTrUM aKTUBAIIHH.

XUMHYECKOE paBHOBECHE, KOHCTaHTa paBHOBecHs. CMelIeHne XMMUYECKOTO PaBHOBECHUS IMPHU
nencTBUM pasnuyHbX (hakTopos, mpuHIiun Jle-1llarense-bpayna.

MonyabHas eqnuauna 1.3. Xumuueckue npoyeccol 6 pacmeopax

XUMHUECKUE CHCTEMBI: PacTBOPHI, AHCIEPCHBIE cucTeMbl. O0Imas XxapakTepuCTHKa pacTBOPOB.
Tunber pactBoputeneir. CrocoObl BBIpAKEHUS KOHIICHTPAIIMM PacTBOPOB. PacTBOPHI 3JIEKTPOIMTOB.
Teopus 3JIEKTPOIUTUYECKON IUCCOLMALMU, CTEIEHb JJIEKTPOJMTHYECKON aucconuranuu. PakTopsl,
BIIUSIIOLIUE HA CTENIEHb SJIEKTPOIUTHUECKON Aucconuanuy. 3akoH pa3dasienus OcTBaibaa.

KucnorHo-ocHOBHBIE cBOICTBaA BelecTB. IIpoTonuTnueckue paBHoBecHs B pacTBopax: pH cpensl,
OOMEHHBIE PEaKIUH JIEKTPOIUTOB, IPOU3BEIEHNE PACTBOPUMOCTH U MTPOU3BEIEHNE AaKTUBHOCTH.

MoayJb 2. OCHOBBI 3JIEKTPOXUMHH

MonayabHas eqnuauna 2.1. OkuciumenvHo-60ccmanogumenvhvle RPOUECcsl

OKHCIHUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCHl. DNEKTPOJIHBIM MOTeHUHaNn. Psij craHmapTHBIX
AJIEKTPOJHBIX  MOTEHUHAIOB METAUIOB, €ro TepMOAMHAMH4YECKass OCHOBa. OKHUCIHUTENbHO-
BOCCTAHOBUTEJIBHBIE CBOWMCTBA BellecTB. YpaBHeHue HepHcra. XuMuyeckne HMCTOYHHUKU TOKA.
DJIEKTPOJIN3, OCHOBHBIEC MOHATUA W 3aKOHbI. [IpuMepsl 3JEKTpoiM3a paciljiaBOB U PacTBOPOB C
AKTUBHBIMHU U UHEPTHBIMU AJIEKTPOJIAMHU.

MopnyabHas enunnna 2.2. Ceoiicmea memannioe

OO6mas cpaBHHMTENbHAs xapakTepucTuka 3meMmenToB Il A. Haxoxnenue B mpupone. IIpocteie
BEIIECTBA, (pU3HUECKUE CBOICTBA, MOTyUYEHHE.

OO6mas cpaBHUTENbHAs XapakTepuctrka sneMeHToB I A. Haxoxnenue B mpupoge. [Ipocteie
BEIIECTBA, (pusnueckue cBoiicTBa, morydenue. [Ipumenenue snementos I A.

CpaBHUTENIBbHAS XapaKTEPUCTUKA LIEIOYHBIX MeTauioB. dusnueckne U XUMHYECKUE CBOMCTBA
npocteix [lomyuenue u npumeHenne. TexHUKa 0€30MaCHOCTH pabOTHI ¢ MIEIIOYHBIMU METaJIaMHU.

CpaBHHUTEIbHAS XapaKTEPUCTHKA (PU3NUECKUX U XUMHUUECKHX cBOUCTB d-amemenToB: Fe, Co, Ni,
maTuHoBbIe MeTaiibl, Cu,Ag,Au,Zn,Cd,Hg. Koppo3us meramios.



4.3. JlekunoHHbIE/1a00paTOPHBbIE/IPAKTHYECKHE/CEMUHAPCKHE 3aAHATHS

Tabauma 4
CoaepixkaHue JICKIMOHHOI0 Kypca
o Bua xkon- KoJ1-
Ne | Ne MmoayJisi u MOy IbHOM
e N — Ne u Tema nexkuun TPOJbHOIO BO
MEpONpPUATHS | YacOB
Moayas 1. OcHOBBI 0011I€l XUMHWH cErET 10
1 MonyabHas equauna 1.1. Jleknus Ne 1. Ctpoenue atoma BoJ0- TECTUPOBAHUE 2
OCHOBHbIE OHSTHS U TE€O- poaa. CTpoeHrne MHOTO3JIEKTPOHHBIX 3a4er
peTHYeCcKue MPEeACTaBICHUST | aTOMOB (JIEKIUs -Oecena)
2 B xumuu. CTpoeHue Belie- Jleknms Ne 2. CtpoeHue MOJIEKyJI. TECTUPOBAHUE 2
CTBa. Xumudeckas CBsI3b (JISKIus -0ecena) 3adeT
3 MonyabHas equauna 1.2, Jlexknus Ne 3. DHepreTuka xumuye- TECTUPOBAHUE 2
VYyeHus: 0 XUMHYECKOM TMPO- | CKUX MporeccoB. OCHOBBI XUMUYECKOU 3a4er
ecce. TepMOJAMHAMUKH (JIEKIHs -0ecea)
4 Jleknus Ne 4. CKopoCTh XMMHUYECKUX TECTUPOBAHUE 2
peakuunii. XMuMHUYECKOE paBHOBECHE. 3a4yer
5 Monyabnas equauna 1.3. | Jlexkuus Ne S. [Tonsitue o pactBopax. TECTUPOBAHUE 2
XUMHYECKHE MPOLIECCH B PacTBOpHBI 371EKTPOIUTOB U HEIIEKTPO- 3a4er
pacTBopax uToB. pH pacTBOpOB.
Mopayasb 2. OcHOBBI 3JIEKTPOXHMHUH 3a4er 6
6 | Moayabhas exuauna 2.1. 2
OKuCIUTENbHO- Jlekuust Ne6. OKucCIUTENbHO- TECTUPOBAHUE
BOCCTAHOBUTEJIbHBIE MPOLEC- | BOCCTAHOBUTEIbHBIE PEAKIIUH. 3a4er
CBI
7 | MonyabHas equHuna 2.2. Jlekuus Ne 7.00mue cBoiicTBa MeTal- 2
CBoiicTBa METAIIOB JIOB ¥ X COEAMHEHUM, U3MEHEHHE TECTUPOBAHUE
CBOMCTB B 3aBUCHMOCTH OT HaXOXK/Ie- 3a4er
Hus B [lepuoanyeckoil cucreme.
8 Jleknms Ne 8. CpoiicTBa s 1 p- TECTUPOBAHUE 1
METaJIJIOB. 3a4yeT
? Jlekums Ne9. CpoiicTBa d-MeTaios. TecTupoBatte !
3a4yeT
UTOI'O 3a4er 16
4.4. JlabopaTropHble 3aHATHS
Tabmuma 5
Conep:kanue 3aHATHI U KOHTPOJIbHBIX MEPONIPUATHIA
. Ne 1 Ha3BaHue J1a0OPATOPHBIX Bun
Ne | Ne Mopysst 1 MOTYJIbHOM N Koa-Bo
e 3aHATHIL ¢ yKa3aHHeM KOHTPOJILHOTO |
KOHTPOJIbHBIX MEPONPUSITHIA MepOonpUsITUs
Moayas 1. OcHOBBI 00111€l XUMHUH TECTHPOBAHKE 20
3a4yeT
1 MonayabHas eqnnauna 1.1. 3ansaTie Ne 1. OCHOBHBIE TOHATHS TECTUPOBAHUE 4
OCHOBHbIE TOHSITUS U TEO- Y TEOPETUUYECKHE MPEJCTABICHUS B | pEILICHUE 3a/1a4
peTuYecKue NMpeACTaBICHUs | XUMUH (paboTa B MaJIbIX TPYIITIaXx)
2 B XUMUU. 3ansaTue Ne 2. CtpoeHue aroma BO- | TECTUPOBAaHUE 4
Crpoenue BenecTsa. nopoxa. Ilepnoanueckas cucrema u
CTPOEHHE MHOTO3JIEKTPOHHBIX aTO-
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. Ne 1 Ha3BaHuUe 1a00PATOPHBIX Bun

Ne | Ne Mopysst 1 MOTYJILHOM N Koa-Bo

3aHSAITHI C yKa3aHHeM KOHTPOJIbHOI0

n/n | eTMHUIbI JUCHUILINHBI . 4yacos

KOHTPOJIbHBIX MEPONPHUATHI MepPONpHUsSITUS
MOB. CTpoeHHUE MOJIEKYJ. XUMHUYe-
cKas CBs3b (paboTa B MaJIbIX TPYyI-
nax)

3 MopnyabHas enunnna 1.2. 3anstue Ne 3. DHepreTrka XMMU4Ye- | TECTUPOBAHUE 4
VY4eHust 0 XUMUYECKOM TPO- | CKUX IpoieccoB. OCHOBBI XUMUYE- pelieHue 3aaau
1ecce. CKOM TepMOMHAMHKH (paboTa B Ma-

JIBIX TPYITIax)
4 3ansatue Ne 4. Xumnueckast KHHe- 4
zamura JIP
TrKa. CKOPOCTh XUMHUUYECKHUX PeaK-
nuii. XMMHA4YECKOE paBHOBECHE.

5 Mopyabnas exuauna 1.3. 3ansTue Ne 5. Konuenrpaius Be- 3amura JIP 4
XUMHYeCcKHUe MPOIecChl B HiecTB B pacTBope. PacTBOphI aniek- | penieHue 3agau
pacTBopax TposutoB. pH pacTBOpoOB.

Mopayasb 2. OcHOBBI 3JIEKTPOXUMHUH TECTUPOBAHUE 14
3a4yeT

6 Moayabnas exununa 2.1. | 3ausitue Ne 6. OBP. samuTa JIP 4

7 OxucauTenpHo- 4

3anstue Ne 7. DnekTposns, rajapBa- 3amura JIP
BOCCTaHOBUTECIIbHBIC PEaK- p ’ n ’
L HUYECKUE JIEMEHTHI. peuieHue 3aaa4y
8 MonayabHasi exuHunA 2.2. 3ansitue Ne 8. Illenounsbie u meo- 2
N zamura JIP
CBolicTBa METAIIOB ye3eMeabHbIe MeTaiuibl. AlL,Sn,Pb
9. 3ansaTue Ne 9. [lepexognbie meran- 4
zamura JIP
JIBI
UTOIO 3a4er 34

4.5. CamocTosiTeIbHOE N3Yy4YCeHHE pa3aejaoB TUCHUIIJIMHBI 1 BUAbLI CAMOIIOATOTOBKH K TEKyHIEMY

KOHTPOJIIO 3HAHUI

B mporecce ocBoeHUST MUCIUILUIMHBI UCIIOJB3YIOTCS 3aHATHS JEKIMOHHOTO THNa (18 vacoB) u

nabopatopusie (36 yaca). CamocTosTenbHas padora (54uaca) mpoBoaAUTCS B (hOpME U3yUCHHS TEOPETH-
YeCcKOro Kypca U KOHTPOJIHPYETCs Yepe3 TECTUPOBAHUE, 3alIUTHI OTYETOB J1a00paTOPHBIX PadoOT, 3a4eT.
KoHTpons caMocTosATENbHOM pabOThl U MOATOTOBKH K Ja0OPAaTOPHBIM 3aHSATHIM OCYIIECTBISCT-
Cs1 C TIOMOIIBIO JIEKTPOHHOTO o0y4aroiero Kypca https://e.kgau.ru. ®opma KOHTpOJISI — 3a4eT.
OOyuaromuiics JOKEH TOTOBUTHCA K JaO0OpaTOPHBIM 3aHATHUAM: MPOpadaThiBaTh JEKIIMOHHBIN
MaTepuai, pemaTh 3a7a4ud U YIpaKHEeHUs MpU MOArOTOBKE K 3allUTE TEMbl, TOTOBUTH OTUYETHI K Ja0o-
paTtopHbIM paboTaM B COOTBETCTBHM C TEMaTHMUYECKUM IUTaHOM. IIpu MOAroTOBKE K 3aHATHIO 00ydaro-
meMycsl CeayeT 00paTuThes K mreparype HaydHou ounonuoreku ®I'BOY BO «Kpacnospckuit AV ».
[Tpy M3y4eHUU AUCUUIUIMHBI HEAONYCTUMO OTPAHUYHMBATHCSA TOJBKO JICKIIMOHHBIM MaTepUAIOM M Of-
HUM-/IBYMsI yueOHUKaMH. P11 TeM Kypca MOXeT ObITh BHIHECEH IPENoAaBaTeeM Ha CAMOCTOSITEIbHOE
u3yueHue, ¢ 00CYKICHUEM COOTBETCTBYIOIIMX BOIPOCOB Ha 3aHATHAX. [103TOMY MOATOTOBKA K 3a4eTy
U TPYNIOBON paboTe Ha 3aHATHSIX MOAPa3yMEBAET CAMOCTOSATENbHYIO paboTy 00ydaroIIUXCsl B TEUEHUE
BCET0 CeMecTpa M0 MaTepuanaM PeKOMEHAYeMbIX MCTOYHHKOB (pa3zien yueOHO-METOANYECKOro U UH-
(dhopmarmoHHOTo 00ecTeYeHus).
@DopMbI OpraHU3aIuy CaMOCTOSTEIbHONU PadOThI CTYAEHTOB:
— OpraHu3alys U KCIOJb30BaHUE AJIEKTPOHHOIO Kypca JUCIHUIUIMHBI pa3MEUIeHHOr0 Ha IulaT-
dbopme LMS Moodle ans CPC.
- paboTa HaJ TEOPETUYECKUM MaTEpUaIOM, TPOYUTAHHBIM Ha JIEKLUAX;
- CaMOCTOSITENIbHOE U3yYCHHE OTIACIIBHBIX Pa3zesioB JUCIUIUIMHEI,
- MOATOTOBKA K JJAOOPaTOPHBIM 3aHATHUSM;
- BBINOJIHEHHE KOHTPOJIBHBIX 3aJaHUN TIPU CAMOCTOSTEIbHOM U3yYeHUH AUCHUTUINHBL;
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4.5.1.

CaMOTECTHUPOBAHME 110 KOHTPOJbHBIM BOIIPOCaM (TecTam).

IlepeyeHb BONMPOCOB /ISl CAMOCTOSITEILHOIO U3YUEHNSI M BUA0B CAMONOATOTOBKH K Te-
KYllleMYy KOHTPOJII0 3HAHUI

Tabauua 6
IlepeyeHnb BONMPOCOB IS CAMOCTOSITEILHOTO H3YYeHUSI M BHIOB CAMONOATOTOBKH K TeKYIIEMY

KOHTPOJII0 3HAHUM

N . IIepeyensb paccMaTpuBaeMbIX BOIIPOCOB [IJIf Ca- K
Nen/n ® MOLYJIA H MOZYIILHOM MOCTOSITEJIbHOTO U3y4YeHHUs] H BUI0B CAMOIIO/AT0- OII7BO
€UHULIBI . 4acoB
TOBKH K TeKYyIIeMy KOHTPOJIK0 3HAHU I
MoayJs 1 OcHOBBI 001I€li XUMHUH 30
1 Monyabnas eqxuauna 1.1. DJNEeKTPOHHBbIE U 3JEKTpOHHO-Tpaduyueckue Gopmy-
OCHOBHbIE TIOHATHS U TeOpe- | Jbl aTOMOB 4-7 nepuooB. CTpOE€HHUE KPUCTAIIOB C 10
TUYECKHUE MPEACTABICHUS B | pa3HbIM THUIIOM XUMHYECKOW CBS3U. MeEXMOIEKy-
xuMuu. CTpoeHue BEeUIECTBA. | JIAPHbIE B3AUMOJICHCTBHSI.
2... Monyabnas exuauna 1.2, | Peakunu, npoTekaromme B PEXUME ITOCTOSHCTBA
Y4eHust 0 XUMUYECKOM MPO- | o0beMa (M30XOpHBIE) - HM30XOPHO-U30TEPMUUYCCKUI
IeCCE. MOTEHIMAl XUMHUYECKON cucTeMbl. KaTanuzaTopsl u 10
Katanutuueckue cuctemsel. [logpasnenenue u oco-
OCHHOCTH PpA3JIMYHBIX KATAIUTUYECKUX PEaKLIUM,
TIOHSTHE O KaTaJInu3e
3 MonayabHas eqnuauna 1.3. PactBopel HeanekTponuToB, 3aKoHBl Payns u ompe-
XUMHYECKUE TPOLIECChl B | JIEJICHUE HAa WX OCHOBE MOJIIPHOM MacChl pacTBO-
pacTtBopax peHHBIX BemnecTB. OCMOTHYECKOE JaBJIECHUE PACTBO- 10
pa, 3akoH Baut-I'odda u onpenenenue Ha €ro oCHO-
BE MOJIIPHON MacChl paCTBOPEHHBIX BEIIECTB.
Mopayasb 2. OcHOBBI 3JICKTPOXHMHUH 24
4 Monyabnas equHuna 2.1. | [Tpumeps! a1ekTposnsa pacijiaBoB U pacTBOPOB C aK-
OKHCIUTENBHO- TUBHBIMH U UHEPTHBIMU 3JIEKTPOJAMHU.
BOCCTaHOBUTEJIbHbBIE 14
MPOLIECCh
5 MopyabHas exununa 2.2. | Haxoxaenue B mnpupone. llpumenHenume werannos, 14
CBoiicTBa METAJIOB CrocoOBI MX MOJIYYCHUSI.
BCET'O 58

4.5.2. KypcoBble IpoeKThl (pad0Thl)/ KOHTPOJIBbHBbIE padoThl/ pacyeTHO-Tpadpuueckune pado-
Thl/y4eOHO-McClIeI0BaTe/IbCKIE PadoThI

Tabmuma 7
Pexomenayemasi aureparypa
Ne (HOMep HCTOYHHKA B COOTBET-
TeMbI KYpCOBBIX IPOEKTOB (padoT)
n/n CTBHMH € IPUJIAraeMbIM CITU-
CKOM)
B yueOHOM 11aHe HE IPEeyCMOTPEHO
5. B3aumMocBsi3b BU10B Y4eOHbIX 3aHATHI
Tabmuma 8
B3auMocBsI3b KOMIIETEHIUI ¢ Y4eOHBIM MATEPHAJIOM W KOHTPOJIEM 3HAHUM CTY/IEeHTOB
Komnerenmun Jlexknum J3 CPC Bun
KOHTPOJIs
OIIK-5 1-9 1-9 1-5 TECTBI

KOHTPOJIbHBIE PaOOTHI,
3anIUThHl 1a00PaTOPHBIX PadoOT,
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KomnereHnun Jleknmuu J3 CPC Bun
KOHTPOJIA

3a4CT

6. YueOHO-MeTOAMUYECKOE M NH(POPMALMOHHOE 0O0ecnieYeHHue TUCHUILINHBI

6.1 OcHoBHas 1uTEpaTypa

1. I'muaka H.JL., O6mas xumus,M.: Kponyc, 2010.746¢.

2. Koposun H.B., O0mas xumusi yueOHUK JJIsi CTYACHTOB BBICHINX YYCOHBIX 3aBeleHUM, M.:
Bricmag mkona, 2006.-556¢.

3. TonoBueBa, .M. Xumus: yueOHOe mocobOue: sl CaMOCTOATEIbHONW pabOTHl CTYACHTOB |
Kypca Bcex cnennanbHocteld,KpacHospck: Kpacl'AY, 2008.-268c.

4. I'pannbepr .M., Opraandeckass XuMusi: y9eOHUK /I CTYJICHTOB BBICIITUX YYCOHBIX 3aBejie-
Huii,M.: JIpoda, 2002.- 671c.

6.2. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu « UHTEepHEeT»

Hayunas snextponnas onommoteka «elLibrary» http://elibrary.ru/

baza manHbIX Scopus - http://www.scopus.com

[Topranm «ChemNet» - http://www.chem.msu.su/rus/

YouTube.com: Thoisoi - https://www.youtube.com/user/Thoisoi/... ... .

Mendeleev.info — o xumun u xumukax - https://mendeleev.info/... ... .
6. -YouTube.com: Nauka 0+ -

https://www.youtube.com/channel/UCimGOl6wSQWDbBFoVMQGzMg

Nk W=

6.3. IIporpammHoe obecnievyenme

Windows 7 Enterprise (06eccpounas murens3usi) Oducherii maker Office 2007 Russian Open Li-
cense Pack (Akagemuueckas nunensus Ne44937729 ot 15.12.2008) MS Open License Office Access
2007 (JIunensust akanemudeckas Ne45965845 31.10.2011)

Kaspersky Endpoint Security nns 6uszneca. Crangaptaeiii Russian Edition. 1000-1499 Node 2
year Ediucational License (mumens3us 17E0-171204-043145-330-825 ¢ 12.04.2017 mo 12.12.2019)

CBoOomHO pacmpocTpaHsieMoe mporpaMMHoe obecredenue: Moodle 3.5.6a (cucrema gucCTaHIU-
oHHOTro oOpa3oBanus), Notepad++, Oduchsrii maket LibreOffice 6.2.1
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7. Kputepuu oueHKH 3HaHUI, yMEeHNH, HABBIKOB M 3asiIBJ€HHbIX KOMIIETeH M

[Tpu u3yvyeHuu AUCUMIUIMHBI « XUMHUs» ¢ OakajgaBpaMu B TeueHue 1 cemecTpa mpoBOIAT-
Csl JIGKIIUU W JTabopaTopHbIC 3aHATHA. 3adeT MpeaycMoTpeH mocie 1cemectpa. OneHka onpeje-
JsieTcss Kak cymMMa OajioB IO pe3yiabTaTaM BCEX 3allJIaHUPOBAHHBIX YUEOHBIX MEPOIPHUSATHIHA
(Tabm. 10).

Hrorosast oLicHKAa 3HAHUM CTYIAEHTOB YYMTBIBACT PE3YJbTATHl MOIYJIbHO-PEUTHUHIOBOM
CUCTEMBI KOHTPOJI 3HAHUH.

Tabmuma 10
PeliTHHT - IJIaH AUCHUIIIMHLI « XUMU D
3 6aJutel 0 BUgaM padoT "
=) L O | 1 1 o o
= L od < o w S = =i o 5
5= 88Ey o8 |€ECE | g |&E g
e S
=Sy 5<S5 |E22| 592E& =5 %5 ©
55 528% | 808|225 E5 88 of g
= ¢ sg2: BLE|ESHEZ 2432¢ :
: Sizp|EsS|gEEgT|EREe | E
S SEEF =i S B = & 5 g B
= A 3 S 8 & O 3 )
= M = AL RO & o
Monyas 1. 6 4 15 12 10 47

OcHOBEBI 0011IEH

XUMHUU

Monyas 2. 2 3 15 8 5 33

OCHOBBI 3JIEKTPO-

XUMHUU
3a4eT 20

Hroro | 8 | 11 30 | 16 15 100

Texymas arrecranusi 6akajaBpoB MPOBOJUTCS BO BpeMs 3a4ETHO-IK3aMEHALIMOHHON
CECCHH MPENO/IaBATEIISIMK, BEyITUMU JICKIIMOHHBIC U JIA0OPATOPHBIC 3aHATHUS M0 TUCIUTUIMHE B
cienyromux hopmax:

- TIOCeIeHHe JEeKINH U BeleHue KOHCIIEKTa;

- 3ammTa JIabopaTopHbIX paboT B hopme codeceoBaHus;

-  peuieHue 3a1a4 U yIPaKHEHUHN

- BBINIOJIHEHUE 3a/1aHus B popMe 3amannii B Moodle wim pereHus 3a1ad u ynpaxHeHUH

- TECTUPOBAHMS MO MPOUICHHBIM TeMaM (c ucnonb3oBanueM Moodle nnu Bo Bpems 3a-
HATHN )

- OTHENBHO OIICHHBAIOTCS JINYHOCTHBIC Ka4eCTBA CTYJAEHTOB: MCIIOJHHUTEIHHOCTh, UHH-
IUATUBHOCTb, aKTUBHOCTb.

KoHTponb OCBOCHHS MOIYABHOW TUCHUIUIMHBI «XUMHS»  OCYIIECTBISIETCS C
WCITOJIb30BaHUEM OaJNTbHO-PEUTHHTOBOM CHUCTEMBI, BKIIFOYAIOIIEH BXOIHOH (B HaYaie W3y4eHUs
MOJIYJIbHOM TUCIUIUIMHBI), TEKYIIUi (Ha 3aHATHSX), PYOSKHBIH (IO MOMIYNSM) M BBIXOAHOMN
KOHTPOJIb (3a4€T) 3HAHWI, YMEHUN U HABBIKOB CTYJIEHTOB.

YuuteiBaloTCs BCE BUABI YYEOHOU JEATEIBHOCTH, OIICHHBAEMBIE OIPEICICHHBIM
KOJIMYECTBOM OaiioB. B uToroByro cymmy 0ajioB BXOJAT Pe3yJbTaThl BCEX KOHTPOIHUPYEMBIX
BUJIOB JICATEIHHOCTH.

CryneHT o0s3aH OTUMTATBHCS MO BCEM YYEOHBIM MOAYNSM TUCIHHUIUIMHBI U C Y4ETOM
BBIXOJHOT'O KOHTPOJISI HAa0paTh He MeHee 60 6AIUTIOB MO TaHHOW TUCIUILINHE.

Bce Buabl yueOHBIX paboT JOKHBI OBITH BBIIOJIHEHBI TOYHO B CPOKU, ITPETYCMOTPEHHBIE
rpaduKoM yuebHOTO mporecca.

@opMBbI U METO/IbI TEKYILEr0 KOHTPOJISI: MPOBEPKA U OLEHKA BHIIOJHEHUS JIa0OpaTOPHBIX
paboT, JOMAIIHUX 33aJJaHUH, 3aIIUTa Ja00PATOPHBIX PAOOT.




[Ipu n3ydeHun KaxJoro MOIyJsIsl IUCIUILTUHBI IPOBOAUTCS PYOEKHBIN KOHTPOJIb 3HAHUH
C LEJIbIO TIPOBEPKU U KOPPEKLHUU XO0Jla OCBOEHHUS TEOPETUUYECKOr0 MaTepHalia U MPaKTUYECKUX
YMEHUH ¥ HaBbIKOB. PyOeXHBI KOHTPOJIb 3HAaHUM MNPOBOAUTCS MO TpaduKy B HYaCHI
1a00paTOPHBIX 3aHATHN WK B Kypce Moodle B Buje TeCTHpOBaHMS WM KOHTPOJIBHOW PaOOTHI.

Monaynb cuuTaeTcs CHAHHBIM, €CJIM CTYIACHT moiydymsn He MeHee 60% OamioB OT
MaKCHMaJIbHO BO3MOKHOT'O KOJIMYECTBA, KOTOPOE OH MOT ObI MOJYYUTH 3a 3TOT MOAYJb.

B koHIIe cemecTpa Ha OCHOBAaHHMHM MTO3TATTHOTO KOHTPOJIS 00yUEHHs] CYMMUPYIOTCSL OaJLIbI
TEKYIIUX, PyOeKHBIX U TBOPYECKOTO PEUTHHIOB, MOJCUYUTHIBAIOTCS JOMOJHUTENIbHBIE Oallibl
(mocenraeMocTb U aKTUBHOCTD HA 3aHATHUAX) U IPUHUMAETCS pEIIeHHE O JOMyCcKe 00y4aeMoro K
BBIXOJHOMY KOHTPOJIIO WJIM OCBOOOKIEHUH OT €0 CIIauH.

Ecnu mo pesynprataM TeKymmx, pyOeXHbIX U TBOPUECKOTO PEUTHHTOB CTYICHT HaOpai B
cymme Menee 40% OaioB OT MaKCUMAJIBHOTO PEUTHHTA AWCIUIUIMHBI, TO 10 BBIXOJIHOTO
KOHTPOJII OH HE [OIMYCKAeTCs W CUMTACTCA 3aJ0JDKHHUKOM M0 3TOM aucuumiuHe. [is
yCTpaHEHUsS!  3aJ0JDKEHHOCTEH  CTYOEHT IOJy4yaeT MHIUBUAYAIbHOE 3a/laHue  JJid
CaMOCTOSITENIbHON PaOOTHI.

CryaeHT, IpoINyCTUBIINK JabopaTOpHBIE paboThl 00s3aH OTpabOTaTh WX B YKa3aHHOE
npernojiaBaTeseM BpeMs W 3allUTUTh padory. Hemocraromue 0ayibl MOMOJHSAIOTCS pelIeHUEM
pacyueTHBIX 3aj]a4, a TaK)Ke HallMCAaHUEM U 3aIllUTON pedepara 1o MPoIyIIeHHOHN TeMe.

IIpomedcymounsviii KOHmpo.ib TPOXOTUT B (opMe 3a4eTa, KOTOPBIA MOXKET IPOXOJUTH B
BU/JIE TECTUPOBAHUS, UM YCTHOTO OTBETA.

Kpurepun BoicTaBienus oneHok: 60 6ayoB u 6onee — «3aueT», meHee 60 0ayIoB — «He-
3a4eTy.

Bonee mnoapoOHO mpomucaHbl KPUTEPUH BBICTABICHUS OLEHOK 10 TEKyIIeH W
MIPOMEKYTOUHOM aTTecTali B POH/IE OLIEHOYHBIX CPEJCTB MO JAaHHOW AUCLUILINHE.

8. MarepuaibHO-TeXHUYeCKoe o0ecneyeHue TUCIUITHHbI

5-05 Jlexunonnsii 3a1 CtanmoHapHas MyJIbTUMEINNHAS YCTaHOBKA, KOMIIBIOTED, MapTHI,
CTYJbsl, MApKEpHasl JOCKA.

VYuebnas aynurtopus, 1-011. Boasunas 6ans, On.mumrtka 1-kompopounas, Ctonsl nabopa-
TopHbIe, JlJabopaTopHas nocyna.

4-05 Yuebuas aynutopusi; YueOHbIe ayAUTOPUH JUIsl OOILEro MOJIb30BaHUS MpeaHa3Ha-
YEHBI JIJIS1 CAMOCTOSTEIIbHON PabOThI CTYACHTOB: TIAPTHI, CTYJIbs, Mocka, Wi-Fi.

4-06 YuebHas aynutopusi; YueOHbIe ayAUTOPUH JUIsl OOIEro MOJIb30BaHUS MpeaHa3HAa-
YEHBI JIJIS1 CAMOCTOSTEIIbHON PabOThI CTYACHTOB:TIAPTHI, CTYJIbs, Mocka, Wi-Fi.

9. MeToauveckne peKOMEHIAUNH 1JIs1 00y4aI0MXCH M0 OCBOCHUIO M CHUIITIHHBI

9.1. MeToanuyeckue yKa3aHusl M0 JUCHUIIMHE 1151 00y4aK0IIMXCS

Jucuunnmza «XuMHUs» COCTOUT K3 TPEX AUCLMIUIMHAPHBIX MOIysei. Jid ycremHoro
OCBOEHUS Ka)JI0T0 U3 MOAYJEH CTYIEHT MOJKEH BHUMATEIbHO MPOCIYIIATh U 3aKOHCTIEKTHPO-
BaTh JICKIIUIO 110 ATON TeMe, MOATOTOBUTHCS K BBHIOTHEHHUIO Ja00PaTOPHOI pabOTHI, BHIMIOITHUTH
3Ty Ja00paTOpHYIO paboTy B JaOOPATOPUH U 3aIIUTUTH €€, BHIMOJIHUTH JOMAITHEE 3aJaHUE U B
CPOK clIaTh €ro Ha MpoBepKy. Kaxaplii 13 BUIOB yueOHOU NIEATEIHHOCTH OLICHUBAETCS B Oalax
U YUUTHIBAETCS B PEUTHUHTE CTylneHTa. [|Ji1 CaMOKOHTPOJISl CTYA€HTOB MpeAHa3HAYEeHbI TECThl U
KOHTPOJIbHBIE BOIIPOCHI B YU€OHOM MOCOOMU JJIsi CaMOCTOSTENbHON paboTel. KoHTponbs ocBoe-
HUSL TEMbI CTYJIEHTOM OCYILECTBIISIETCSI B BUJIE YCTHOT'O cOOECceI0BaHUS UM MHCbMEHHOM pabo-
Thl. CTYJE€HTBI TaK:K€ MOTYT BOCIIOH30BAThCS AUCTAHIIMOHHBIM KypcoM Ha mnaTdopme Moodle,
CaMOCTOSITENIbHO U3YYUTh TEMY U B CIIy4ae IMPOMycKa ayJIUTOPHOTO 3aHITHUS MO YBAKUTEIbHON
pUYKHE, IPEAOCTABUTH MPEIOIaBATENIO TOIPOOHBIN KOHCTIEKT JISKIIHH.

J71 KOHCTIEKTUPOBAHUS JIEKLIIUN PEKOMEHTyEeTCsl 3aBECTH OTAENbHYIO TeTpaab. KoHcmekT
KKJIOM JIEKIMK CIeAyeT HauMHaTh C Ha3BaHUS TEMBbI JIEKIIUU U YKa3aHUS J1aThl €€ MPOBE/ICHUS.
Bce 3aroioBku pasnenoB JIEKIMH ClelyeT YETKO BbIAESATh, Hapumep, noauépkuBanueM. Bo
BpeMsl JICKLIUU CJIEAYeT BHUMATEIbHO CJIEIUThH 32 XOJOM MBICIH JIEKTOpa U 3alKChIBaTh BaXK-
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HeHIue omnpeneneHusi, pa3bsCHeHUs, (GOPMYIbl, Ha3BaHHUs BEILECTB, YPaBHEHHUS XUMHYECKUX
peakiuil. Taxxxe Hy)KHO CTapaTbCsl BOCIPOU3BOIUTH B KOHCIIEKTE PUCYHKHU U TaOJIHIbI, KOTOPbIE
JIeMOHCTpHUpYET JekTop. [Ipu camocTosTensHON paboTe cTyIeHTa ¢ KOHCIIEKTOM JICKIUH clieay-
€T OCYIIECTBIISITh CAMOIIPOBEPKY, TO €CTh CIEAUTH 32 TEM, YTOOBI OCBOCHHBIM OKa3aJICsl BECh Ma-
TepHall, U3J10KEHHBIN B JIEKIIUH.

JIyist moArOTOBKM M OPOPMIICHUIO OT4YeTa O JabopaTopHOil paboTe cieayeT 3aBeCTH OT-
JeNbHYI0 TeTpaab (TabopaTopHbId sxypHas). HeoOxoauma gomMamHsas caMoCTOsITeIbHAast MOAro-
TOBKa K Ja0opaTopHbIM paboTaM. JlomMalHsas MOArOTOBKA ABISETCS HEOOXOAMMOM 4acThio Jia-
OoparopHoii paboTsl. be3 He€ HEBO3MOKEH OCMBICIICHHBIN TTOX0] K BBHITIOJTHEHUIO SKCIIEPHUMEH-
TOB U u3MepeHuil. Kpome Toro, orpanndeHHoe BpeMsl, OTBOJAMMOE Ha BBIIIOJHEHUE J1IabopaTop-
HOU paboThI, TpeOyeT XOPOILIO CKOOPAUHUPOBAHHBIX JIEHCTBUNA CTYJEHTa, K KOTOPHIM TaKXKe He-
00X0AMMO TpeIBapUTENbHO MOArOTOBUTHCA. [locie 3aBeplIeHHs SKCHEPUMEHTAIbHON yacTu
paboThl HEOOXOAUMO POU3BECTH OOPAOOTKY MOITYUYEHHBIX PE3yIbTaTOB, CIIENATh BHIBOJBI U 3a-
IIUTUTH paboTy y MpenoaaBaTes.

9.2. Memoouueckue yKazanus no OUCUYUNIUHE O UHEANUOO08 U JIUY C 02DAHUYEHHbIMU 603-
MONHCHOCHAMU 300P08bA

B nensx ocBoeHHs yueOHOW MPOTpaMMbl AUCITUIUTMHBI MHBAIUIAMU W JIUIIAMU C OTpaHU-
YEHHBIMU BO3MOKHOCTSIMH 37I0POBbsI 00€CTICUNBACTCS:

1. JUnist ”HBAJIUIO0B | JIMIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 310POBBS 110 3PEHUIO:

I1.1. pa3MeIIeHre B TOCTYIMHBIX JIJIsi 00Y4YaIOIMUXCs MECTaX M B aIallTUPOBAHHON (op-
Me CITpaBOYHON MH(OpPMAIIUK O paCTIMCAHUH YICOHBIX 3aHITHIH;

1.2. MPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOIIEr0 OOydaroleMycsi HeoOXOIUMYIO TIOo-
MOIIIb;

1.3. BBIITYCK aJbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEpUANIOB (KPYIHBIN
mpUT WK ayauodaiie);

2. JUist M”HBAJIU/I0B | JIMILL C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMU 3710POBBS 110 CIYXY:

2.1. Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMU BOCIIPOU3BeIeHHE HH(OPMAIIHH;

3. Jlnisi MTHBAJIMIOB U JIML C OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/J0POBbS, MMEIOLIHX

HapYIICHHS OTIOPHO-IBUTATEIILHOTO armapara:

3.1. BO3MOKHOCTBH OECTIPEISITCTBEHHOTO JIOCTYIa 00YYaIOMUXCsl B y4eOHBIC TTOMEIIIe-
HUS, TyaJICTHBIC KOMHATBI U IPyTUe TIOMEIICHUSI YHUBEPCUTETA, a TAaKXKe NPeObIBaHKNE B YKa3aH-
HBIX TOMEIICHHUSX.

O6pa3oBanre O00y4YarOIIMXCSI C OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3JI0POBbSI MOXKET OBITH
OpTraHru30BaHO KaK COBMCCTHO C APYTIrMMHU OGy‘IaIOH_II/IMI/ICH, TaK U B OTACJIIbHBIX I'PpyIIax WJIW B
OTIENbHBIX OPTaHU3aIIUSX.

Tabmuma 12

YueOHO-MeTOANIECKHNE MaTepHaTbI ISl CAMOCTOSATEILHON PabOThl 00YUYAIOIMIUXCS U3 YUC-

JIa ”HBAJIMJOB U JIUL C OrPaHUYCHHBIMU BO3MOXKXHOCTAMU 3JO0POBbA NPEAOCTABIIAOTCA B O,Z[HOI>'I
u3 (opM, aJanTUPOBAHHBIX K OTPAHUYCHUSM X 3T0POBBS M BOCIPHUSATHS HH()OPMAIIHH.

Kareropuu ctyneHToB DopMeI

C HapyuieHue ciyxa o B II€4aTHOI Qopme;
. B ()OpMe€ IEKTPOHHOIO JOKYMEHTA,

C HapyueHueM 3peHus . B IIEYaTHON (pOpMe yBEITMUEHHBIX IIPUDTOM;
J B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
o B opme aynuodaiina;

C HapyIlieHreM OmopHO- ) B IIEYaTHOH opme;

ABUIaTCIIBHOTO allllapara ° B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
o B opme aynuodaiina.
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JlaHHBIN TepeyeHb MOXKET OBbITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00Yy-
YAFOIIUXCS.

B ocBoeHuu AUCHUIUIMHBI MHBAJIWAAMH W JIMIIAMU C OTPaHUYCHHBIMU BO3MOXKXHOCTSAMU
3JI0POBbsI OOJIBIIIOEC 3HAYCHHE UMEET WHAMBHIyalbHas paborta. [log mHIUBUAYyaTEHOU PabOTOM
nojpazymeBaetcs JBe (OPMBI B3aMMOJEHCTBUS C MpEnoaBaTeieM: MHAUBHIyalbHAs ydeOHas
paboTta (KOHCYJIBTAIMH), TO €CTh JOMOJHUTEIHHOE Pa3bsICHEHHE YyIeOHOTO MaTepHalia u yriryo-
JICHHOC M3YUYCHUC MaTCpHraia C TCMU OGY‘-IEIIOH.[I/IMI/IC}I, KOTOPBIC B 9TOM 3aUMHTCPCCOBAHBLI, 1 UH-
TMBHIyalbHasE BOCIIUTATEeNbHass padoTa. HIMBUAYaIbHBIE KOHCYJIBTAIIMA 110 MPEIMETY SIBIIS-
IOTCSI BOXKHBIM (PAKTOPOM, CIOCOOCTBYIOIIMM WHAWBUIYAIN3aLUU OOY4YEHUS M yCTAaHOBJICHUIO
BOCIIUTATEILHOTO KOHTAKTa MEXIY TpenojaBarejeM H OOYYaroIUMCs HHBAIUIAOM MM 00Y-
YaromuMCes ¢ OrpaHUYCHHBIMU BO3MOXKXKHOCTSAMU 310POBLbA.
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PELLEH3USI

Ha pabouyto nporpamMmy yueGHONH ANCUHIIHHBL « X MM
COCTABIICHHYIO JI0KT.TeXH.HayK, npodeccopom Crynko T.B. u KaH1.XUM.HayK,
nouentom Kasauenko A.C. 1st 6akanaBpos HanpasieHns MOArOTOBKH 35.03.06
«ATPOHHIKEHEPHS», HANPABIEHHOCTH (MPODHIIB) «IeKTpoobopyI0BaHHE U

NEKTPOTEXHOJOTHH B arponpoMbILLIIIEHHOM KOMITJIEKCe»

Pabouas nporpamma yueGHoit mucumMmaMHb  «XHMHS cocTaBlieHa B
cooretcTBrM ¢ PI'OC BO 1 npennasHauena ais CTYAeHTOB OUHOIO OT/IeNIeHNsl,
oOy4aromxest no HanpasieHnio 35.03.06 «ATPOMHKEHEPHs», HaNpPaBIEeHHOCTE
(nMpoduib) «D1eKTPooGOPyY10BaHHE U HTEKTPOTEXHOMOIHH B arponpoMmblLIIEeHHOM
KOMILIeKce»

B paGoueii nporpamme ompenenenbl weNM M 3a7aYM  AHCLUANAMHLL
MpEANoKeHa CTPYKTYpa U MOAPOOHO MPe/ICTaBICHO COAEP/KAaHNEe AMCLMILIMHLL, B
MpOrpamMme  MokasaHa TPyJAOEMKOCTb TEMaTHYECKMX MOJy/dell M MOdy/ibHbIX
CAMHHIL THCLMNIUHDBL. PackpbiTo conepikanue neKumii, 1aBopaTOpHbIX 3aHSTHiIL,
YKa3aH XapakTep KOHTPOJIbHBIX MEPONPUATHIL.

B nporpamme npeaioken nepeueHh BONPOCOB IS CAMOCTOSTENLHOMO
oOyueHusl MO pasjenam AMCUMIUIMHBL, [10KA3aHA B3aHMOCBS3H (bopmupyembIx
KOMMETeHLH ¢ coaepkaHneM Kypea « XUMHs».

[Iporpamma  coneput pekomeHzaumm  menonb3oBaHus yueOHOH 1
METOAMYECKOH JINTEPaTyphbl, a Tak %e HMelollerocs Ha kadeipe o0opynoBaHus.

[leneBoe Hasmauenue, akTyanbHOCTS, COJIep/KaHue MNpOorpamMMmbl, YPOBEHb
H3JI0KCHHSA  TIO3BOJIAIOT PEKOMEH/I0BATL Pabouyi0 mporpamMmy 1o AHCUMILIHHE
«XUMHS» 18 CTYIEHTOB OYHOTO OT/E/eHHs, 00y4aloUIMXCs N0 HaNpaBAeHHIO
35.03.06 «ArpouHKeHepHs», HarpaBIeHHOCTh (npoduiin)
«IneKkTpoobOpyIOBaHHE M INEKTPOTEXHOJNOIMH B arporpomblLLIIEHHOM
Komnnaekce», cocrasiaedHyio Crynko T.B. u Kaszauenko A.C. Kk MCNOIb30BAHHIO B
00yUeHHH CTY/IEHTOB.

Peuensent: 7
K.X.H., H.c. UXXT CO PAH Ia ,é!j
e

19



		2022-11-15T11:09:28+0700
	ФГБОУ ВО КРАСНОЯРСКИЙ ГАУ




