MUHHCTEPCTBO CEJILCKOI'O XO3511ICTBA POCCUMCKON ®EJEPALINN
JIEMIAPTAMEHT HAYYHO-TEXHOJIOTMYECKOM ITOJIMTUKU U OBPA3OBAHUS
®EJEPAJIBHOE I'OCYIAPCTBEHHOE BIO/[?)KETHOE OBPASOBATEJIbHOE
YYPEX/IEHUE BBICILIETO OBPA3OBAHUS
«KPACHOSIPCKUI T'OCY JAPCTBEHHbBIN ATPAPHBI VHUBEPCUTET»

NuctutyT MHXXEHEPHBIX CUCTEM U SHEPTETUKHU

Kadenpa Xumus
COTI'JTACOBAHO: YTBEPXIAIO:
JIMpEKTOp MHCTUTYTA Pexrop
Ky3emun H.B. [TspxukoBa H.1.
«29» maprta 2024 r. «29» maprta 2024 r.

PABOYAS TIPOTPAMMA YUEBHOM JUCIUIIJIAHBI

Xumus
dI'OC BO

10 HAMPABJICHUIO MOATOTOBKH 33.03.06 Aepounsicenepusi
(K01, HAUMECHOBAHUE)

Hanpasnennocts (mpoduiib) Inexkmpoobopydosarnue u snekmpomexnono2uu 8 AIIK

Kype £
Cemectp (b1) 1
dopma oOydeHUs ouHaAs

KBanudukanust BbIMyCKHUKA_Oakanasp

JOKYMEHT ITOANMMNCAH
VCHUJIEHHOMW KBAJIM®HUIIMPOBAHHOM
SJEKTPOHHOM MOAINMUCHIO
b1 Bl-l,"[AllllOﬁ: PTBOY BO KPACHOSIPCKUAM T'AY

BJIAJIEJIEL: PEKTOP IIBDKMKOBA H.H.
JEUCTBUTEJIEH: 15.05.2025 - 08.08.2026

Kpacuospck, 2024y



Cocrasutens: Ctynko T.B., a.1.H.;  22.01.2024 r.

[Iporpamma paspaborana B coorBerctBuu ¢ ®I'OC BO mo HampaBiIeHHUIO MOATOTOBKH
35.03.06 Arpounxenepusi ot 23.08.2017 r. Ne 813 u_npodeccuoHanbHOro craHaapra
Crenmanvct B 00J1aCTH MEXaHU3AIIUU CEIbCKOTO X03sticTBa 0T 02.09.2022 1. Ne555H

IIporpamma oOcysxaeHa Ha 3aceaHuu Kadeapbl Xumus, MpoTokoa ot 22.02.2024 r.
Neb6

3aB. kadeapoit, 1.1.4H., noueHt T.B. Ctynko, 22.02.2024 r.



JIuCT corstacoBaHus padoydeii mporpaMmmal

[Iporpamma mpuHATa METOAWYECKONM KOMHUCCHUEH HMHCTHTYyTa VH)XXKEHEpHbIE CUCTEMBI U
sHEepreTrka, npotokoa ot 28.03.2024 r. Ne 7

IIpencenatens MK MCu3, k.1.H., nouieHt A.A. Jlopxees, 28.03.2024 r.

3aBenyrouuii Belmyckaromen kadeapoil mo HanpasieHuto nmoarotoBku 35.03.06 Arpo-
UHXXEeHepu4, 1.T.H., noueHT M.I1. bapanosa 28.03.2024 r.
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4.

OraBJjieHue
AHHOTaUA
MECTO JUCIIUILJIAHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPO-
I'PAMMBbI
HEJN U 3AJJAYU JUCHUIIJIMHBIL. IIEPEYEHD IIJIAHUPYEMBIX
PE3YJBbBTATOB OBYYEHMUS 1TO JUCHUIIJIMHE, COOTHECEHHBIX C
INJAHUPYEMBIMU PE3YJIIBTATAMMN OCBOEHUS OGPA30OBATEJIb-
HOM ITPOI'PAMMBI
OPI'AHU3AIIMOHHO-METOAUYECKUE JAHHBIE JUCIUIIJINHBI
CTPYKTYPA U COI[EP)KAHI/IE JAACHUITIINHBI

TPYJJOEMKOCTbD MOI[YHEI/I N MO VYJIbHBIX EAVHALL JUCTUITIJINHBI
COJIEPXKAHUE MOJIYJIEW JUCLVITJIMHEI
JIEKIIMOHHBIE/JIABOPATOPHBIE/TIPAKTUYECKNE/CEMNHAPCKUE 3A-

HATHUA

JIABOPATOPHBIE 3AHATHA
CAMOCTOATEJIBHOE U3YUYEHUE PA3JIEJIOB JUCLIUITJIMHBI 1 BUJIbI

CAMOITIOAIOTOBKU K TEKYIIEMY KOHTPOJIIO 3HAHUM

HepelleHb 60npocos 0151 CAMOCMOSIMENbHO20 usydyerus u 81008 CAMONOO20MOBKU K

5.

6

meKyujemy KOHmpoJo 3HaHull

Tembi Kypcosvix npoexkmos (pabom)/ KoHmpoabHvle pabomsi/ pacuemuo-

epaghuueckue pabomoi

B3AMMOCBS3b BUJIOB YYEBHBIX 3AHATHUI
YUYEBHO-METOJINYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE
JAUCHHUIIJINHBI

KAPTA OBECIHIEYEHHOCTH JIUTEPATYPOI (TABJIMIIA 9)
NEPEYEHb PECYPCOB NHO®OPMAIIMOHHO-

TEJIEKOMMYHUKALIMOHHOM CETU « UHTEPHET» (JJAJIEE — CETb «1H-
TEPHET»)

I[TPOI'PAMMHOE OBECIIEYEHUE

7.

8.

9

KPUTEPUM OLIEHKHW 3HAHWI, YMEHUI, HABBIKOB U 3ASIBJIEH-
HBIX KOMIIETEHIIUI

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITVINHBI
METOAUYECKUE PEKOMEHJALHNUA JJIA OB YYAIOIIUXCA 11O OC-
BOEHUHIO JMCIIUITJIMHbI

METOJIMYECKUE PEKOMEHIALIMN JIJISI OBYYAIOLNXCSI
METOANYECKUE PEKOMEHIALIVA TSI THBAJIUIOB U JIUL C OTPAHMYEHHBIMU

10

BO3MOXHOCTSIMU 3JOPOBbS
M3MEHEHUW

)]

12

12
12

13
14
14
14

15
16

16
17

19



AHHOTANUA

JucnummuHa «XuMHs» OTHOCHTCS K 00s3aTenbHOM dyactu bnoka 1 Jlucuumimeabl (MOIYIHN)
MOJTOTOBKHA CTYAEHTOB MO HampaBieHUIO MOAroToBku 35.03.06 «ArpouH>KeHEpHs», HANIPABICHHOCTh
«DQIEeKTPOOOOPYIOBAaHNE U DIIEKTPOTEXHOJIOTUU B arpoNPOMEBIIIICHHOM KOMIUIEKCe». Jluciuruimaa
peanu3yeTcsi B UHCTUTYTe MIH)XKEHEPHBIX CUCTEM M DHEPreTUKH Kadeapoid XHUMHUH.

JucuuruinHa HaueneHa Ha QopmupoBanue oobmenpodeccuonanbHoil  kommnerenuuu OIIK-5 -
CIIOCOOHOCTBI0O 000CHOBAHHO BBHIOMPATh MaTepUal U CIIOCOOBI €ro 00PaOOTKH I TTOJIYICHHS CBOWCTB,
00eCneunBarOIINX BHICOKYIO HAJCKHOCTD JICTAIIH.

Copep:xaHue NUCHUIUIMHBI OXBAThIBAET KPYT BOINPOCOB, CBA3AHHBIX C M3yYEHHUEM OCHOBHBIX 3a-
KOHOB aTOMHO-MOJIEKYJISIPHOTO YYEHUS, COBPEMEHHBIX IPEICTABICHUSIX O CTPOCHUU aTOMa U XUMHUYe-
CKOH CBSI3M, CBOMCTBAx 3JIEMEHTOB U COECIMHEHUM U 3aBUCHMOCTU CBOMCTB OT HAaX0JICHUS DJIEMEHTA B
[Teproandeckoii cucTeMe 3JIEMEHTOB, CKOPOCTH PEAKIM M dHEPreTU4eckux 3(hdeKkTax XuMHUECKUX
peaxkuuii, TCOpUU PacTBOPOB M PABHOBECHUSAX B PACTBOPAX, OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX MPOIIEC-
ca, OCHOBHBIX XUMHUYECKUX CBOMCTBaX METAILJIOB.

[IpenogaBanyie OUCHUIUIMHBI MpeAycMaTpUBaeT cienyromue (Gopmbl OpraHuzalii y4eOHOTro
mpolecca: JIeKIHH, Ta00paTOPHBIC 3aHATHS, CAMOCTOSTEeNbHAsL paboTa CTy/IeHTa, KOHCYIbTAIUH.

[IporpaMmMolt TUCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIONINE BUABI KOHTPOJS: TEKYIIUA KOHTPOJIb
ycrneBaeMocTy B popMe TECTUPOBAHMSI U TPOMEKYTOUHBII KOHTPOJIb B (hopMe 3aUeTa.

OO01masi TpyJ0eMKOCTh OCBOCHHUS TUCIUIUIMHBI COCTaBJISET 2 3aUeTHBIX €IMHMIBI, 72 daca.
[IporpamMmMoii THUCHMIUIMHBI TPEAYCMOTPEHBI JekinuoHHble (18 dvacoB), maboparopHbie (36 uacoB)
3aHATHS U 18 4acoB caMOCTOSITETLHOM PabOThI CTYICHTA.



1. MecTo IMCHUIUIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOM NMPOrpaMMBbl
JucuuminHa «XHMHUS» OTHOCHTCS K 00s3aTelbHON 4YacTH bioka 1 JUCHMIUIMH MOATOTOBKHU
CTYICHTOB [0 HallpaBIeHHIO NMOAroToBKH 35.03.06 «ArpomH)XeHEpHUs», HAIPaBICHHOCTb «IJIEKTPO-
000py/IOBaHUE U AIEKTPOTEXHOJIOTHH B arpOMpPOMBIIUIEHHOM KOMIUIeKce» JIUCIUIINHA peann3yeTcs B
MHCTUTYTE VH)KEHEPHBIX CUCTEM U SHEPreTUKH Kadenpoir XuMHH.

JucuumiuuHa HaieneHa Ha ¢popMupoBaHue 001menpodecCHOHaIbHOW KOMITETEHIIUN BBITYCKHUKA
OIIK-5.

ConepxkaHue TUCHUIUIMHBL: OXBATHIBAE€T KPYT BOIIPOCOB, CBSI3aHHBIX C M3yYEHHEM OCHOBHBIX 3a-
KOHOB aTOMHO-MOJIEKYJISIPHOTO YYEHUS, COBPEMEHHBIX IPEICTABICHUSIX O CTPOCHUU aTOMa U XUMHUYe-
CKOH CBSI3M, CBOMCTBAxX 3JIEMEHTOB U COCIMHEHUM U 3aBUCHMOCTU CBOMCTB OT HAaXO0JICHUS DJIEMEHTA B
[leproandeckoil cCUCTEMe 3JIEMEHTOB, CKOPOCTH PEAKIM M SHEPreTU4eckux d(hdeKkTax XUMHUECKUX
peakiuii, TCOpUH pacTBOPOB U PABHOBECHSX B PaCTBOPaX, OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX MPOLEC-
ca, OCHOBHBIX XHMHMUYECKHX CBONCTBAX HEOPraHMYECKHUX M OPTraHUYECKUX COCIUHEHUN PpPa3IMYHBIX
KJIaCCOB.

[IpenogaBanue AVCHMIUIMHBI MPEIyCMaTpPUBAET CleAyomue GopMbl OpraHu3alud y9e0HOTO
mpolecca: JIEKIMH, 1a00paTOpHbIE 3aHITHSI, CaMOCTOsITeNIbHAs paboTa CTyeHTA.

[IporpaMmMoit TUCHUIIITUHBI TPEYCMOTPEHBI CIEAYIONINE BUIbl KOHTPOJIS: TEKYILIUA KOHTPOIb
ycreBaeMocTy B GopMe TECTUPOBAHMSI U IPOMEXKYTOUHBII KOHTPOJIb B hopMe 3K3aMeHa.

OO01masi TpyJI0eMKOCTh OCBOCHHSI JUCLMUIUIMHBI COCTABISET 2 3a4eTHHIC €IWHHUIIBI, 72 daca.
[IporpamMmMoil THCHMIUIMHBI TPETyCMOTpPEHBI JeKnuoHHble (18 dYacoB), mabopartopHbie (36 4YacoB)
3aHATHS U 58 "aca caMOCTOSITENIbHON paObOThI CTyIEHTA.

2. lHeau u 3apauyn pucuuninHbl. [lepedyeHs niIaHupyeMbIX pe3yJbTaTOB 00y4YeHHS 10
AMCUMILINHE, COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHS 00pa30BaTeIbHOM
NPOrpaMMmblI

Hucrunmuaa «Xumus» BkitoueHa B OITOII, B o6s3aTenbHy0 9acTh 010Ka 1 AUCITUTIIMHBI TI0]T-
TOTOBKH CTYJIEHTOB IO HampaBlieHUIO NOAroToBKU 35.03.06 «ArpouH)keHepHs», HalpaBIeHHOCTh
«DIEeKTpOoOOOPYyIOBAaHNE U AIEKTPOTEXHOJIOTUH B arpolpOMBIIIIEHHOM KOMIUIEKCE», OCBAaUBAaeTCs B
IcemecTpe.

[IpenmecTByromuMu KypcaMu, Ha KOTOPBIX HEMOCPEICTBEHHO Oaszupyercs AMCHUILINHA «XH-
MHUS» SBJISIFOTCS IIKOJIBHBIA Kypc Xumuu, «dusnka», «Marematukay.

Jucuunnuza «XUMHS» SBISETCS OCHOBONOJATAOIIUM I U3YYEHUS CIECIYIOIUX JTUCIUILINH:
«IKOJIOTUSA U OXpaHa OKpyXKarouleil cpenbl», «MarepuanoBenenue», «TeopeTuueckue OCHOBBI 3JIEK-
TPOTEXHUKN», «OCHOBBI BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUI.

OCOOEHHOCThIO TUCIUTUIMHEI SIBISIETCS TO, YTO 3HAHUS U HABBIKH, MOJTYYCHHBIC TIPU U3YUCHHUH
JNAHHOW JHCUUIUIMHBI, UCIIOJB3YIOTCS MPU U3YyUYEHUHU TUCUUILUIMH NpodecCHOHaIbHONW HANpaBICHHOCTH
HaIKMCAaHUM BBITYCKHOM KBaJTHU(PHUKAIIMOHHON pabOTHI, a TaKkKe B MPO(eCCHOHAIBHOM eI TeIbHOCTH.

KoHTposb 3HaHUH CTYIEHTOB TPOBOIUTCS B (DOPME TEKYIIEH U MTPOMEKYTOUHON aTTECTaIUU.

Leab ocBOCHUS NUCHHUIUIMHBL (OPMUPOBAHUE Y CTYIEHTOB TEOPETHUECKHX OCHOB COBpPEMEH-
HOM XMMHHU, €€ METOJOJIOTHYECKUX MOAX0A0B, chopMHUpOBaHHE MPEJCTABICHUS O BO3ZMOKHOCTH TpHU-
MEHEHUS 3aKOHOMEPHOCTEH U METOJIOB XUMHUH B MPOPECCHOHAITBHOMN JIeITeTbHOCTH.

3ajaun JUCHUTIIINHBIL:

—-c(hOpMHUPOBATH Y CTYACHTOB MOHUMAHKIE TEOPETUIECKIX OCHOB COBPEMEHHOW XUMHUH - 0a3bI IS

YCBOEHUS MOCIENYIOIUX €CTECTBEHHOHAYYHBIX U CIIEHUAIIBHBIX IUCLIUILUIVH ;

—-J1aTh MPEJCTAaBICHUE O XMMUYECKUX CBOMCTBAX, HAXOXKJIEHUU B MPUPOJE, OCHOBHBIX METOJAX

MOJIy4EHHUS] HEOPTaHUYECKHUX U OPraHUYECKUX BELIECTB.

—-TI0Ka3aTh POJIb XUMUHU B Pa3BUTHUH COBPEMEHHOIO €CTECTBO3HAHMs, €€ 3HadeHHe AJis mpodec-

CHOHAIILHOM JeSITEIbHOCTH,



Tabmuma 1

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00yYeHHS N0 TUCHUIIIHHE «XUMUSD)

Kox xommereH-
LIUHA

ConeprkaHue KoMrie-
TEHIUNA

[lepeuens mIaHUPYEMBIX PE3yIbTATOB O0YUEHHUS MO JUC-
LUTUTHHE

OIIK-5 cnoco®-
HOCTBIO 00OCHO-
BaHHO BBIOUPATh
MaTepuag U CIo-
coObl ero oOpa-
OOTKH IS TIOJTY-
YeHHUS  CBOMCTB,
00€eCIIeYnBaOIINX
BBICOKYIO HaJICK-
HOCTb JIETAJIH;

NI-1onk-5 YyactByer
B DKCTIEPUMEHTAIIBHBIX
UCCIICIOBAHUAX DIICK-
TpooOOpyMOBaHUS U
CPEICTB aBTOMAaTH3a-
UH

3HaTh:

OCHOBHBIC 3aKOHBI U ITOHATHUA XUMHU,

OCHOBBI XUMHUYECKON TEPMOJAUHAMUKH U KUHETUKU;
COBPCMCHHBIC NPCACTABJICHUA O CTPOCHUHU AaTOMOB
3JIEMCHTOB U O XUMHNYCCKOHU CBA3U,

Y4YEHHE O PACTBOPAX U O PAaBHOBECHUSAX B PaCTBOPAX;
[lepuoanueckyro cuCTEMY 3JIEMEHTOB;

CBOMCTBA Ba)KHEUIIIUX KJIACCOB HEOPTaHUYECKUX U Op-
TaHUYCCKHUX BCIICCTB.

YMeTs:

MOArOTOBUTh U MPOBECTH XUMHYECKHN SKCIEPUMEHT
[0 U3YYEHUIO CBOMCTB BaXKHEWILHUX KJIACCOB HEOpra-
HUYECKHUX U OPTaHUYECKUX COCAMHEHU;
HCIIOJIB30BaTh HEOOXOIUMBIE MPUOOPHI U J1abopaTop-
HOE€ O00OpYyIOBaHWE TPU BBITIOJHEHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

pacCYUTHIBATh KOHIIEHTPAIIMU PACTBOPOB TPEOYEMBIX
BEILECTB U MIPUTOTOBUTH PACTBOP 3aJaHHOU KOHIICH-
Tpauuu;

MPUMEHATHh OOIME 3aKOHBI XWMHHU, IPEICKA3hIBAThH
BO3MOKHOCTh M HaIlpaBJICHUE MPOTEKaHUS XUMHUYE-
CKHUX IIPOLIECCOB,

MPOU3BOAUTEH BBIYUCIIEHUS C UCIIOJIH30BAHUEM OCHOB-
HBIX MMOHATUN U 3aKOHOB CTEXMOMETPHUH; ITOHATHI BO-
JIOPOJIHBIA MOKa3aTeab, PaCTBOPUMOCTh, IPOU3BEEC-
HUE pPaCTBOPUMOCTH, KOHCTAaHTa JUCCOLMALINH, KOH-
CTaHTa PaBHOBECHUSI; COCTABIIATh YPABHEHUS PEAKIIHIA.

Braners:

HABBIKAMHU HAyYHBIX M MPUKIAIHBIX UCCIICOBAHHHA B
00/1aCTH XHUMHM;

OTIBITOM DKCIEPUMEHTATBHON paboThI B cepe uccie-
JIOBAHUS XUMHUYCCKHUX CBOMCTB BEILIECTB;
CIIOCOOHOCTBIO K O0OOIIEHHUIO U CTaTUCTUYECKOW 00-
paboTKe pe3yNbTaTOB OIBITOB, (HOPMHUPOBAHHUIO BHI-
BOJIOB.




3. Opranu3anMoOHHO-MeTOANYEeCKHE JaAHHbIE THCHHILINHBI
OO6mast TpyI0EMKOCTh AUCITUIUTMHBI COCTaBIsIeT 3 3a4eTHhIX enuHuIbl, (108 gacor). Ux pac-
MpeeNIeHne 10 BUaaM paboT ¥ 10 ceMecTpaM IPEICTaBJICHO B TaOwHIle 2.

Tabnumua 2
PacnpenesieHue TpyA0eMKOCTH JUCHHMILVIMHBI IO BUIaM padoT no ceMecTpam
TpynoemMkocTb
Bun yuebHo# paboThl 3au. 10 CEMECTpam
ell. Hac. Ne 1l
OO01mast Tpy/10eMKOCTb TUCIUIUIMHEI [10 YUeOHOMY IIaHy 2 72 72
KonrakTHas paGora 1,5 54 54
B TOM YHCJIE:
Jlexmuu (JI) / B TOM 9mciie B MHTEpaKTUBHOM opMme 18(8) 18(8)
Ha6ORaT0pHBIe pa6otsl (JIP) / B TOM uncie B mHTEpaK- 36(10) 36(10)
TUBHOU popme
CamocrositesbHas padora (CPC) 1,5 54 54
B TOM 4YHCJIE:
CaMOCTOATEJIbHOE U3YYEHUE TEM U Pa3EIOB 30 30
CaMOIIOAIOTOBKA K TEKYIEMY KOHTPOJIIO 3HAHUHI 24 24
Bun konTposs: 3a4eT
4. CTpyKTYpa U coJepkaHue JUCHMIIITHHBI
TpyaoémkocTs MoayJieil 1 MOAYJIbHBIX eAUHUL AUCUUILIMHBI TpyaroemMkocTs
Ta0mumna 3
MOJYJIeil 1 MOTYJIbHBIX eTHHUI JTUCHUTLINHBI
HaumenoBaHue Bcero ua- KonraktHas Bueayaurop-
MOJYJIeld 1 MOIYJIbHBIX COB Ha MO- pabdora Has padora
eIUHHUI TV CIUILIHHBI INAILS J J3 (CPO)
Moayanb 1. OcHOBBI 001LIeH XUMHH 42 12 20 10
MopyabHas eqununa 1.1.
OCHOBHBIE MIOHATHS U TEOPETHUUECKHUE MPEICTAB- 14 4 8 2
neHus B xuMuu. CTpoeHHE BEIIECTBa.
MonayabHas equauna 1.2. YdyeHus: o Xumuye- 14 4 3 5
CKOM ITpo1iecce.
Mopyabnas equnauna 1.3. Xumuueckue nporec- 14 4 4 6
CBI B pPacTBOpax
Mopayasb 2. OcHOBBI 3JIEKTPOXMMHUH 30 6 16 8
MonayabHas equHuna 2.1. 14 D) 8 4
OKHCTUTENbHO-BOCCTAHOBUTENBHBIE IPOLIECCHI
MonyabHas equauna 2.2. CBoiicTBa METAJIIIOB. 16 4 8 4
Hroro 72 18 36 18

Conep:xxanue MoayJieil IMCUUNIMHBI

Moayab 1 OcHOBBI 0011IeH XUMHH.

MonyabHas enuauna 1.1. Ocnognvle nonamua u meopemuyeckue npeocmasieHus 6 Xu-

Mmuu. Cmpoeuue eeuiecmea.

OCHOBHBIE TIOHSTUSI XUMHUU: DJIEMEHT, aTOM, MOJIeKYJa, (ha3a, BEMIECTBO MPOCTOE U CIOKHOE,
KpUCTAJJI, aTOMHAsl €IMHUIIA MAacChl, MOJIb U MOJIIpHAsl Macca, BAJICHTHOCTb U CTENEHb OKUCIICHHS




AJIEMEHTA, DBOJIOLHUS MPEICTaBICHUN O XMMHYECKOM JJIEMEHTE, M30TONbl U H300apbl. ['a3oBble
3aKOHBI U IPUMEHEHUE UX B XUMHH. 3aKOHBI aTOMHO-MOJIEKYJISIPHOTO YYEHUS.

[TonsiTHE O KOPHYCKYJISPHBIX U BOJHOBBIX CBOMCTBAX AJIEKTPOHA, KBAHTOBAs MOJENb CTPOEHUS
aToMa BoAopojaa. MoJieb MHOTO3JIEKTPOHHBIX aTOMOB, MPaBHIIa, JIEXKAIIUE B OCHOBE KBAHTOBOM Mojie-
JI1 MHOTOXJIEKTPOHHBIX aTOMOB. OCHOBHBIE aTOMHBIE XapaKTEPUCTUKH 3JIEMEHTOB: PAINYChl aTOMOB,
MOTEHIIMA] MOHU3ALUU, CPOJICTBO K 3JIEKTPOHY, FIEKTPOOTPULATENBHOCTD. [leprnoauyHoCTh N3MEHEHUS
CBOMCTB 3JIEMEHTOB KaK MPOSBICHHUE MEPUOIUYHOCTH HW3MEHEHHMs SJEKTPOHHBIX KOHPUTypauus uX
aTOMOB.

[ToHsiTHE XMMHYECKOW CBS3M, €€ OCHOBHBIC XAPAKTEPUCTUKU. T€OpHUHU KOBAJIEHTHON CBS3H,
METOJ BAJICHTHBIX CBs3€il, MOHATHE rHOpuaAn3auuu opourtaneidi. OOMEHHBIH U TOHOPHO-aKLENTOPHBIH
MEXaHU3M 00pa30BaHUs KOBAJICHTHOM CBsI3U. MIOHHAs CBSI3b KaK MpECbHBIA CITydail MOJISIPHOU CBS3H.
Meramnnueckas CBS3b, BOJOPOAHAs CBsI3b. CTpOEHUE KPUCTAIIIIOB C PA3HBIM TUIIOM XUMHUYECKOM CBSA3H.
KomMmmimMmeHTapHOCTB, 3aBUCUMOCTh CBOMCTB COEJUHEHNN OT TUIAa XUMHUYECKOW CBSI3U.

MonyabHas equanna 1.2. Yuenusn o xumuueckom npoyecce.

OHepreTuka XMMHUYECKUX IPOLECCOB - MOHATHE BHYTPEHHEW SHEPIMM XUMHYECKOM CHCTEMBI,
sHTpanbnuu. IlepBblil 3aK0OH TEpMOAMHAMUKM, 3aKOHBI TepMmoxumuu (Jlamnaca-JIaByasee u I'ecca).
BTtopoii 3aK0oH TepMOAMHAMHUKH, SHTPOMNUS, U300apHO-U30TEPMHUUECKUI U HU30XOPHO-U30TEPMUUCCKHI
MOTEHIMAI XUMHUYECKON CHUCTEMBI. TepMoAMHAMHUYECKass OLEHKAa BO3MOXHOCTH CaMONPOU3BOJIBHOMN
XUMHYECKON PEaKIuu.

XuMHuuecKkass KMHETHKAa - OCHOBHBIE IMOHATHUS XUMHUYECKOW KHHETHKU: MEXAHU3M pEeaKIUH.
CKOpOCTp peaklMy U METOJAbl €€ peryjJupoBaHusl. 3aBUCHMOCTb CKOPOCTH PEaKLHMH OT JIaBJICHHUS,
TEeMIIepaTypbl, KOHLIEHTPAIlMU BEIIECTB. 3aKOH JEUCTBYIOIIMX Macc, ypaBHeHue Appenuyca. [lonstue
00 SHEpPTrUH aKTUBAIIHH.

XUMHYECKOE paBHOBECHE, KOHCTaHTa paBHOBecHs. CMelleHne XUMUYECKOTO PaBHOBECHUS IMPHU
NeNcTBUM pasnnyHbIX (pakTopos, mpuHIiun Jle-1llarense-bpayna.

MonyabHas equauna 1.3. Xumuueckue npoyeccel 8 pacmeopax

XUMHUYECKUE CHCTEMBI: PacTBOPHI, TUCTIEpCHbIe cucTeMbl. OOIIas XxapakTepucTUKa pacTBOPOB.
Tunbr pactBopuTteneir. CrocoObl BBIpAKEHUS KOHIIEHTPAIIMH PACcTBOPOB. PacTBOPHI 3JIEKTPOIUTOB.
Teopus SIEKTPOIUTUYECKON NMCCOLMALMU, CTEIEHb JJIEKTPOIUTHYECKOW aucconuanuu. daxTopsl,
BIIUSIIOLIUE HA CTETIEHb IEKTPOIUTUYECKON Tucconnannu. 3akoH pa3dasnenus OcTBaibpia.

KucnorHo-ocHOBHBIE cBOICTBa BellecTB. IIpoTonuTueckue paBHoBecHs B pacTBopax: pH cpensl,
O0OMEHHBIE PEAKINH JIEKTPOIUTOB, IPOU3BEICHUE PACTBOPUMOCTH U IPOU3BEICHUE AKTUBHOCTH.

Mopnyasb 2. OCHOBBI 3/1eKTPOXUMHH

MoaynbHast exununa 2.1. OkucaumenbHo-60ccmanosumenbHvie nPOUEcchl

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE IPOLECCHI. DJIEKTPOAHBIN MOTEHUHMaN. P craHaapTHBIX
JNEKTPOAHBIX  IMOTEHLHAJIOB METAJUIOB, €ro TEpMOAMHAMHYECKas OCHOBA. OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIE CBOWCTBA BeELIECTB. YpaBHeHue HepHcra. XuMuuyeckue HCTOYHMKU TOKa.
ONEKTPOIN3, OCHOBHBIE IOHATHA M 3aKOHBI. IIpuMepsl >1exkTponusa pacIulaBOB M PAaCTBOPOB C
AKTUBHBIMHU U HHEPTHBIMU 3JIEKTPOJAMHU.

MonyabHas equauna 2.2. Ceoiicmea memannoe

OOmast cpaBHUTENbHAs Xapakrepuctuka neMmeHToB III A. Haxoxnenune B mpupoae. Ilpocteie
BEIIECTBA, (pU3nUecKue CBOMCTBA, OJIyUYEHHE.

OOmast cpaBHUTENbHAs XapakTtepuctuka siemeHToB Il A. Haxoxxnenue B mpupone. IIpoctbie
BeIeCTBa, (pr3nyeckne cBONCTBa, nmonydeHue. [Ipumenenue snemenTos 11 A.

CpaBHuUTENbHAS XapaKTEPUCTHKA IIEJIOYHBIX MeETauioB. PU3NUECKUE U XUMUYECKUE CBOMCTBA
npoctbix [Tomydenue u npumenenue. TexHuka 6e30MacHOCTH pabOTHI € IIET0YHBIMHU METAJUIaMHU.

CpaBHHTENbHAS XapaKTePUCTUKA (PU3NYECKUX U XUMHUECKuX cBoiicTB d-anemenToB: Fe, Co, Ni,
iatuHoBbie MeTaiuel, Cu,Ag,Au,Zn,Cd,Hg. Kopposust meTanios.



JlekunoHHbIE/1A00paTOPHBbIE/ MPAKTHYECKHE/CEMUHAPCKHE 3AHATHS

Taonuua 4
CoaepikaHue JIEKIMOHHOT0 Kypca
o Bua xkon- KoJ1-
Ne | Ne moayJisi M MOAYJIbHOM
S A — Ne u Tema nexkuun TPOJBLHOTO BO
MEpPONpPHUSITHSI | YACOB
Moayab 1. OcHOBBI 001I€lH XUMUH AT 10
1 Moayabnas exuaunna 1.1. Jlekuust Ne 1. CTpoeHue aroMma BOJ10- TECTUPOBAHUE 2
OCHOBHBIE TIOHSTHS U T€O- pona. CTpoeHre MHOTOAJIEKTPOHHBIX 3a4eT
peTuYecKre MPEeACTaBICHUST | aTOMOB (JIeKIus -Oecena)
2 B xumuu. CTpoeHue Belie- Jlexnus Ne 2. CtpoeHne MOJIEKYII. TECTUPOBAHUE 2
CTBA. Xumuueckas CBsI3b (JIEKIus -0Oecena) 3a4eT
3 Moayabnas exuauna 1.2. Jlekuust Ne 3. DHepreTuka XuMuye- TECTUPOBAHUE 2
VYyeHus: 0 XUMHUYECKOM IIPO- | CKUX MporeccoB. OCHOBBI XUMUYECKOU 3a4eT
ecce. TePMOJAMHAMUKH (JIEKIIUA -Oecena)
4 Jlekumst Ne 4. CKOpOCTbh XUMHUYECKUX TECTUPOBAHUE 2
peakuunii. XMMHYECKOE PaBHOBECHE. 3a4eT
5 Monyabnas equauna 1.3. | Jlexkuusa Ne S. [Tonsitue o pactBopax. TECTUPOBAHUE 2
XUMHYECKHUE MTPOLIECCH B PacTBOpBI 37EKTPOIUTOB U HEINEKTPO- 3a4eT
pacTBopax nutoB. pH pacTBOpOB.
Monayab 2. OCHOBBI 3JIEKTPOXUMHHU 3a4eT 8
6 Mopyabnas exuauna 2.1. 2
OKHCIUTENBHO- Jlexnus Ne6. OkucinurenbHO- TECTUPOBAHUE
BOCCTAHOBUTEJIbHBIE TPOLIEC- | BOCCTAHOBUTEIHHBIC PEAKIIHH. 3a4eT
ChI
7 MonpyabHasi exuHuIA 2.2. Jleknus Ne 7.001ue cBoiicTBa MeTal- 2
CBolicTBa METaJIJIOB JIOB U X COCOUHCHHI, N3MCHEHHE TECTUPOBAHUE
CBOWCTB B 3aBUCHUMOCTH OT HaX0X/JIe- 3a4eT
Hus B [leproandeckoil cucreme.
8 Jlekumst Ne 8. CBoiicTBa s u p- TECTUPOBAHUE 2
METaJLJIOB. 3a4eT
? Jlekuust Ne9. CoiictBa d-MeTaioB. TeCTHPOBARHE 2
3a4eT
HUTOIrOo 3a4eT 18
JlabopaTopHble 3aHATHS
Tabmumna 5
Conep:xkanue 3aHATHI 1 KOHTPOJbHBIX MePONPUATHIA
. Ne u Ha3BaHue J1aOOPATOPHBIX Bun
Ne | Ne Mmoxyast 1 MOTYJIbHOM . Koa-Bo
Wi | exMEMIBI MECTHIANEL 3aHATHH € ykasaHueM KOHTPOJIBHOTO |~
KOHTPOJIbHBIX MEPONPUATHI MepONPUsITUSI
Moayasb 1. OcHOBBI 001IeH XUMUH TECTUPOBAHUE 20
3a4eT
1 Monyabnas eqxununa 1.1. 3anarue Ne 1. OcHOBHEIE IOHATUS TECTUPOBAHUE 4
OCHOBHBIE TIOHATHUS U TEO- Y TEOPETUUYECKHE MPECTABICHUS B peleHue 3aaa4u
peTuyecKue npeacTaBieHuss | XxuMuu (paboTa B MaJbIX TPYIIax)
2 B XMMMUHU. 3ansaTue Ne 2. CtpoeHue aToma BO- TECTUPOBAHUE 4
CrtpoeHue BeIecTra. nopoxa. [lepuoanueckast cuctema u
CTPOEHHUE MHOTO3JIEKTPOHHBIX aTO-
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. Ne u Ha3BaHue J1a00PATOPHBIX Bun

Ne | Ne moayJisi u MOIYJIbHOM - Koa-Bo

3aHSATHH C YKa3aHHEM KOHTPOJILHOTO

/N | eTMHANBI JACIHILIMHBI . JacoB

KOHTPOJIbHBIX MEePONPUATHI MepPONpHUsSITUS
MOB. CTpoeHHE MOJIEKYJ. XUMHUYe-
CKas CBs13b (paboTa B MaJbIX TPYII-
nax)

3 Monyabnas exuauna 1.2. 3anstue Ne 3. DHepreTuka XuMuye- TECTUPOBAHUE 4
VYueHus 0 XUMHUYECKOM MPOo- | CKUX mporieccoB. OCHOBBI XUMHUYE- peleHue 3aaa4d
1ecce. CKO# TepMonHaMuku (paboTa B Ma-

JBIX TPYNIax)
4 3anarue Ne 4. XuMuueckast KUHE- 4
3amuTa JIP
TKa. CKOPOCTh XUMHUYECKHUX PEaK-
nuii. XMMHUYECKOE paBHOBECHE.

5 Mopyabnas exuauna 1.3. 3ansaTue Ne 5. Konnentpanus Be- samura JIP 4
XUMHYECKHUE MPOLIECCH B HIECTB B pacTBOpe. PacTBOpHI 31ek- | pelieHue 3aaa4
pacTBopax TposnuToB. pH pacTBOpOB.

MopnyJb 2. OCHOBBI 31€eKTPOXHUMHH TECTUPOBaHUE 16
3a4eT

6 Mopyabnas exuauna 2.1. 3aunstue Ne 6. OBP. 3amura JIP 4

7 OxucnuTenbHo- 4

(1] -
BOCCTAHOBHTCIHHBIE PEAK- 3ansaTre Ne 7. DJIeKTpoIN3, rajabBa 3ammTa JIP,
Ln HUYECKHUE DIIEMEHTEL perieHue 3aaa4

8 MonayabHasi exuHunA 2.2. 3ansitue Ne 8. Il{emounsle u meno- sammta JIP 4
CBolicTBa METAILIIOB ye3eMeabHbIe MeTallibl. Al,Sn,Pb

9. 3ansaTue Ne 9. [lepexoansie MmeTan- 4

3amura JIP
JIBI
HUTOTI'O 3a4eT 36

CamocTosiTe/IbHOE H3y4YeHHe Pa3/1e/i0B JMCUUIUIMHBI U BUbI CAMOIIOAT0TOBKH K TEKYLIEMY
KOHTPOJII0 3HAHUM

B mporiecce 0CBOCHUS AMCHMILTUHBI UCTIOIB3YIOTCS 3aHATHS JEKIMOHHOTO Tuma (18 wacoB) u
nabopatopsubie (36 gaca). CamocTosTenbHas pabora (54uaca) mpoBoauTcs B popMe U3ydeHUs TEOPETH-
YEeCKOT0 Kypca U KOHTPOJIIUPYETCS Yepe3 TECTUPOBAHHE, 3aIUThHI OTYETOB Ja00paTOPHBIX paboT, 3a4eT.

KonTponb camocTosiTensHOM paboThl U MOATOTOBKH K JIAOOPATOPHBIM 3aHATHSIM OCYIIECTBIISET-
Cs ¢ TIOMOIIBIO AIIEKTPOHHOTO 00yyaromero kypea https://e.kgau.ru. @opma KOHTpOIIS — 3a4eT.

OOyyaronuiicst 10JKE€H TOTOBUTHCS K J1a0OPAaTOPHBIM 3aHATHSAM: MpOopadaThIBaTh JEKIIMOHHBIN
MaTepHal, pemaTh 3aJa4d ¥ YIpaKHEeHHs MPH MOArOTOBKE K 3aIlIUTE TEMbI, TOTOBUTH OTUETHI K J1abo-
paTopHbBIM paboTaM B COOTBETCTBHM C TeMaTHUYeCKUM IjaHOM. [Ipu MOAroToBKe K 3aHATHIO 00yyaro-
meMycs cienyer oopaTutbes K nuteparype HayuyHoi 6ubmotexkun @I'BOY BO «Kpacnosipckuii [AY».
[Ipu mM3ydyeHun TUCHUIUIMHBI HEAOMYCTUMO OTPAaHMYUBATHCS TOJIBKO JIEKLIMOHHBIM MaTepHalioM U OJI-
HUM-IByMsl ydeOHUKaMu. Psig TeM Kypca MOXKeT OBITh BBIHECEH MpenojaBaTeieM Ha CaMOCTOSTEIbHOE
U3Yy4eHHE, ¢ 00CYK/IEHHEM COOTBETCTBYIOIIMX BOMPOCOB Ha 3aHATHUAX. [[0ATOMY MOArOTOBKA K 3a4eTy
U TPYMNIIOBON paboTe Ha 3aHATUAX MOIPA3yMEBAET CAMOCTOSATENIBHYIO PadOTy 00yJaloIUXcs B TEUCHHUE
BCEro CeMecTpa M0 MaTepHajiaM PeKOMEHIYeMbIX UCTOYHHKOB (pa3zen y4eOHO-MEeTOAMYECKOro U HH-
(hopMaImoOHHOTO 00eCTICYeHNs).

®DopMBI OpraHU3alMKA CAMOCTOSTEIHFHON padOTHI CTYJECHTOB:

- OpraHM3anus ¥ MCIOJIb30BaHHUE AJIEKTPOHHOTO Kypca JUCHUIUIMHBI Pa3MEIIEHHOTO Ha IuIaT-
dbopme LMS Moodle ansa CPC.

- paboTa HaJ TEOPETUYECKUM MaTepUaIOM, MPOUYUTAHHBIM Ha JICKIHSIX;
- CaMOCTOSITEJIbHOE U3yYEHUE OTACIbHBIX Pa3/iejoB JUCIUILINHBL,
- TIOATOTOBKA K JIJAOOPATOPHBIM 3aHATHUSM;

- BBIITOJTHCHHUEC KOHTPOJIBbHBIX SaﬂaHI/Iﬁ IIpu CaMOCTOATCIIBHOM U3YYCHHUU AVCIHUILINHBI,
11




- CaMOTECTHPOBAHHWE MO KOHTPOJIBHBIM BOIIPOCaM (TeCTam).

IlepeyeHb BONPOCOB /ISl CAMOCTOSITEILHOTO H3YUEHHUSI M BUA0B CAMOINOATOTOBKH K Te-KylleMy
KOHTPOJIIO 3HAHUM

Tab6muia 6
IlepeyeHnb BONMPOCOB I CAMOCTOSITEILHOTO H3YYeHUSI M BHIOB CAMONOATOTOBKH K TeKYIIEMY

KOHTPOJII0 3HAHUM

Ne . Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB [IJIs1 Ca- K
Nen/n ® MOAYIUA ¥ MOAYIILHON MOCTOSITEJIbHOTO U3y4YeHHUs] H BUI0B CAMOIIO/AT0- OI7BO
€AMHUIIBI . 4acoB
TOBKH K TeKyllleMy KOHTPOJK 3HAHUI
Moayas 1 OcHOBBI 0011I€li XUMHUH 10
1 MopayabHas eqununa 1.1. DJEeKTPOHHBIE M AIIEKTPOHHO-Tpaduyeckue popmy-
OCHOBHBIE IOHATHS U T€Ope- | JbI aTOMOB 4-7 mepuooB. CTpoeHHUE KPUCTAIIOB C )
THYECKUE MPEJACTABICHUSA B | pa3HbIM THUIIOM XMMHYECKOH CBsI3U. MeEKMOeKy-
xuMuu. CTpOEHUE BELIECTBA. | JISIPHBIC B3aUMOICHCTBUSI.
2... MonayabHas eqnuauna 1.2. Peakuuu, mnporekaromme B peXUME MOCTOSHCTBA
Y4eHus: 0 XUMUUYECKOM IIPO- | oObeMa (M30XOPHBIE) - HW30XOPHO-M30TEPMHUYECCKUI
1ecce. NOTEHIMAI XUMHUYEeCKOi cucteMbl. Karanuzatopsl u 2
KatajnuTuueckue cuctemsl. [logpasaenenue u oco-
OCHHOCTH Pa3IMYHBbIX KATATUTUYECKUX PEaKIIHid,
MOHSITUE O KaTaln3e
3 MonyabHas equauna 1.3. PacTBOpBI HENEKTPONIUTOB, 3aKOHBI Payns u ompe-
XHMMHYECKUE TIPOLECCHl B | JeIeHHE Ha MX OCHOBE MOJIIPHOM MacChl pacTBO-
pacTBopax peHHBIX BemiecTB. OCMOTHYECKOE JaBJIEHUE PACTBO- 6
pa, 3akoH Bant-I'odda u onpenenenre Ha €ro OCHO-
BE€ MOJISIPHOM MacChl paCTBOPEHHBIX BEIIECTB.
MoayJb 2. OCHOBBI 3JIeKTPOXUMHHU 8
4 Moayabnas exununa 2.1. | [Ipumeps! a1ekTpoiin3a paciijiaBoB U PaCTBOPOB C aK-
OxucanTENBHO- TUBHBIMH U UHEPTHBIMU JIEKTPOJaMHU.
BOCCTAaHOBUTEJIbHbBIE 4
MIPOLIECCHI
5 MopnyabHas equnnna 2.2. | Haxoxnenue B npupone. IlpuMeHnenue MeTanos, 4
CaolicTBa METANIOB CIOCOOBI MX TTOTYYCHHUSI.
BCEI'O 18
Kypcosbie npoekTsl (padoThl)/ KOHTPOJIbHBIE Pa00Thl/ pacuyeTHO-TpadguuecKue pado-
Thl/y4eOHO-McC/IeI0BaTe/IbCKIE PadoThI
Tabmmia 7
Pexomenayemasi iureparypa
Ne (HOMep UCTOYHHMKA B COOTBET-
TeMbl KypcOBBIX POEKTOB (PadoT)
n/n CTBHUH C NPUJIATA€MbIM CITH-
CKOM)
B ydueGHOM M1aHe He MPeayCMOTPEHO
5. B3auMocBs3b BUTOB Y4eOHBIX 3aHATHH
Tabmuma 8
B3auMocBsI3b KOMIIETEHIUI ¢ Y4eOHBIM MATEPHAJIOM M KOHTPOJIeM 3HAHUH CTYJIeHTOB
Komnerenmuu Jlexknuu J3 CPC Bun
KOHTPOJIS
OIIK-5 1-9 1-9 1-5 TECTHI
KOHTPOJIbHBIE PA0OTHI,
3aIUTHI JIJAOOPATOPHBIX padoT,
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KomMnerennuu Jlexknmuu J3 CPC Bun
KOHTPOJIA

3a4€CT

6. YueOHO-MeTOAUYeCKOEe 1 MH(OPMAIIMOHHOE 00ecTiedeHue TN CIIUTIINHbI

6.1 OcHoBHas JquTEpaTypa

1. I'muaka H.JI., O6mas xumusi,M.: Kponyc, 2010.746¢.

2. Koposun H.B., O6mast xumust yueOHUK IS CTYZCHTOB BBICIINX YUYE€OHBIX 3aBeJeHUN, M.
Bricmas mxomna, 2006.-556¢.

3. T'onoBueBa, .M. Xumus: ydeOHoe mocobOue: Al CaMOCTOSTENbHOW pabOThl CTYIEHTOB 1
Kypca Bcex cnennanbHoctel, Kpacnosipck: Kpacl'AY, 2008.-268c.

4. I'pann6epr U.U., Opranuueckass XumMust: y4eOHUK JJISl CTYJCHTOB BBICIINX Y4eOHBIX 3aBejie-
Huit,M.: lpoda, 2002.- 671c.

IIepeuyens pecypcoB HHPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «HTEepHeT»

Hayunas snextponnas 6ubiamnoreka «eLibrary» http://elibrary.ru/

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

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

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

Mendeleev.info — o xumun 1 xumMuKax - https://mendeleev.info/... ... .
6. -YouTube.com: Nauka 0+ -

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

MRS

IIporpammHoe odecnieuyenme

Windows 7 Enterprise (6eccpounast muren3us) Oducubiit maker Office 2007 Russian Open Li-
cense Pack (Akagemuueckas nunensus Ne44937729 ot 15.12.2008) MS Open License Office Access
2007 (JIuuensust akanemudeckas Ne45965845 31.10.2011)

Kaspersky Endpoint Security mns 6usneca. Crangaptaeiii Russian Edition. 1000-1499 Node 2
year Ediucational License (iuniensust 17E0-171204-043145-330-825 ¢ 12.04.2017 no 12.12.2019)

CBobomHO pacmpocTpaHsieMoe nmporpaMMmHoe obecrieuenne: Moodle 3.5.6a (cuctema nucraHm-
oHHOro obOpa3zoBanus), Notepad++, Oducnsiii naket LibreOffice 6.2.1

13




"v'd eandog HM2LOMI'HOHQ HOHRARE] dorxadu]y

NHUHIIo9Re

XI9HQORA XHIIOIGE €0
-HOIALD BI'l MUHOJhA|
63 0¢ - + -+ "200T edod’ N "U'U 1daorued | :BUNUX BBXOdhHMHRIA() €11
HOLOOHIIBUIISIIO
X904 BOAAYM | €01HIY
-A15 19000ed HOHIIAL

AV.Ioedy -EOLOOWED KLY :9UQ0d
001 0¢€ - + - + '800T odsonoedy] "MU'U “egoHEOI0 | -OlI QOHQOhA BUWHY] 2dD ‘I
6 0¢€ - + - + 900Z BITOMIT BRIIIOIE] Hugodoy ‘g 'H EUWHX KB 2dD ‘If
66 0¢€ - + - + ‘0102 oKdony ‘I["H BMHHUI | EAWHX ERIIQ() 2dD “If
) ‘bey] | ‘rouq | diworg | ho[[
; €€ 0910 BUHRIIEU
oekd € "ede€ ORHIFON SOK e OL109LDLBYEY] gdoiray OWHBHIOHOWHR] UL
OdLO9RHITO3] (| -EHRE TUg
-UI'0XQ0dH | -edx 01O\ BUHRIEU YUY

CEUWUX» BHUITHIIOU]] "BUdOHMXHUOAIY» 9()' ¢()'S€ (ALOOHILIBUIIOND) MME0L0Iron duHArgedey ‘uunuy edrodey]

NOdALVdALUAL ULOOHHAhAIOAIO VLAV
6 eIIMIQgR |,



7. Kputepuu oueHKH 3HAHU A, YMEHHU I, HABLIKOB U 3asiBJEHHbIX KOMIIETeH NI

ITpu u3ydyeHun aucuUIUIMHBL « XUMHUsA» ¢ OakajgaBpaMu B TedeHue 1 ceMecTpa npoBOIAT-
Csl JIGKIIMH U JTa0OpaTOPHBIC 3aHATHS. 3a4eT MpeaycMoTpeH mocie lcemectpa. OueHka omnpese-
JseTcs Kak cymMMma 0alioB IO pe3yibTaTaM BCEX 3allVIaHMPOBAHHBIX YYEOHBIX MEPOIPUATUI
(Tabm. 10).

Hrorosas oneHKAa 3HAaHUM CTYJEHTOB YYMUTBIBACT PE3YJbTAThl MOIYJIBHO-PEUTUHIOBOU
CHUCTEMBI KOHTPOJIS 3HAHUU.

Tabmuma 10
PeliTHHT - IJIaH IUCHUILITHHBI « XMMHU»
o OaJTel 110 BUJIaM paboT "
) 1 O | [ ] 9
= 1 | < L] =
o ¥ @ = o = s = oo
g E S22z | ol |8E=5 |2 | 8% E
= 5gE% | 2335 s:E2. 3382 z
2 S 252« | 2282258 82 8% 5
SH= S B =) « T8 oY o s &
= o o = § S =| B &2 & g" Hl o & =~
2 S EZwm I | EE 2 =8& | &8 =S
O o = A = =R ) o ™
=g g = s o = ) & =
M g A = \© =
Mogayas 1. 6 4 15 12 10 47
OcHOBEI 00111
XUMUAHU
Moayas 2. 2 3 15 8 5 33
OCHOBBI 3JIEKTpO-
XUMHUU
3adeT 20
Hroro | 8 \ 11 | 30 | 16 15 100

Texymas arrecranusi 6akaJiaBpoB MPOBOIUTCS BO BpEeMs 3a4€THO-IK3aMEHAIIMOHHON
CECCHH MPENoIaBaTeNsIMU, BETYLIUMU JIEKIIMOHHBIE U JTa0OpaTOPHBIE 3aHATHSA M0 TUCIUIUIMHE B
crenyrmux popmMax:

- TOCELIeHHUE JEKINUN U BeIeHHe KOHCIIEKTa;

- 3ammuTa 1abopatopHbIX paboT B popme cobecenoBanus;

- pelIeHue 3a7a4 U yIpaKHEeHU!

- BBINIOJHEHHME 337aHus B popme 3aaanuii B Moodle mnu penienus 3aaay U ynpaxHeHun

- TECTHPOBAHUS IO MPOUIEHHBIM TeMaM (C ucronb3oBanneM Moodle niu Bo Bpems 3a-
HSATHI)

- OTHEJbHO OLICHUBAIOTCS JTUYHOCTHBIE KaUeCTBA CTY/IEHTOB: HCIOIHUTEIbHOCTh, UHH-
[IUATUBHOCTb, aKTUBHOCTb.

KouTpoiap ocBoeHHS MOIyAbHOM  IUCHUIUIMHBI «XUMHUS»  OCYIIECTBISETCS C
WCITOJI30BaHUEM OaJNTbHO-PEUTHHTOBOM CHUCTEMBI, BKJIFOYAIOIIEH BXOIHOM (B Hayaie W3ydeHUs
MOJIYJIbHOM JTUCIUIUIMHBI), TEKYIUH (Ha 3aHATHAX), PyOSKHBIH (IO MOAYISIM) M BBIXOJHOM
KOHTPOJIb (3a4eT) 3HAHUN, YMEHUN U HAaBBIKOB CTYJIEHTOB.

YuuteiBaloTcs BCE BUABI YYEOHOU NEATEIHHOCTH, OIEHHUBAEMBIC OIPEACICHHBIM
KOJIMYecTBOM OaioB. B UTOroByro cymMmy 0ajioB BXOJAT pPe3yJabTaThl BCEX KOHTPOIUPYEMBIX
BUJIOB JICSATEIBHOCTH.

CtyneHT 00s3aH OTUMTATHCS MO BCEM YYE€OHBIM MOMYJSAM AUCHMIUIMHBI U C Y4ETOM
BBIXOJHOT'O KOHTPOJIs HabpaTh He MeHee 60 0ayuIoB 1o JaHHOW AMCIUTLIHNHE.

Bce Bubl yueOHBIX paboT JOKHBI OBITH BHIMIOJIHEHBI TOYHO B CPOKH, MTPEyCMOTPEHHBIE
rpaduKoM yuebHOTO mporecca.

@opMBbI U METO/IBI TEKYILETO KOHTPOJISI: MPOBEPKA U OLEHKA BHIIIOJHEHUS J1a00paTOPHBIX
paboT, JOMAIIHUX 33aJJaHUH, 3aIIUTa Ja00PAaTOPHBIX PAdOT.




[Tpu u3yyeHUH Kaxa0ro MOyJisl JUCIUILIMHBI IPOBOJUTCS pyOEKHBIM KOHTPOJIb 3HAHUN
C LEJNbI0 IPOBEPKU U KOPPEKIHMH X0Jla OCBOCHHUS TEOPETUYECKOro MarepHhalia U MPaKTUYeCKUX
YMEHUH ¥ HaBbIKOB. PyOeXHbBI KOHTPOJIb 3HAaHUM MPOBOAUTCS MO TpaduKy B Yackl
1abopaTOPHBIX 3aHATHH WK B Kypce Moodle B Buie TECTUPOBAHUS WIIH KOHTPOJIBHOM PaOOTHI.

Moaynbs cuuTaeTcs CHAaHHBIM, €CIIM CTYAEHT mojyuusi He MmeHee 60% O0amioB oT
MaKCHMaJIbHO BO3MOYKHOTO KOJIMYECTBA, KOTOPOE OH MOT OBbI MOJTYYHTh 32 STOT MOJYJIb.

B koHIIe cemecTpa Ha OCHOBaHUU MO3TAITHOTO KOHTPOJISt 00yUEHUsI CyMMUPYIOTCS OaJlIbl
TEKYIIUX, PyOeKHBIX U TBOPYECKOTO PEUTHHIOB, MOJCYUTHIBAIOTCS IOMOHUTEIbHBIC OalIbI
(mocemaeMocTh M aKTUBHOCTh Ha 3aHATHUSIX) U MIPUHUMAETCS PEIICHHE O JOIyCKe 00y4aemMoro K
BBIXOTHOMY KOHTPOJTIO MJTM OCBOOOXKICHUHU OT €r0 CAaYH.

Ecnu o pesynbraraM TeKymux, pyOexXHbIX U TBOPUECKOTO PEUTUHIOB CTYACHT HaOpaj B
cymme meree 40% OamioB OT MakKCHMMAaabHOTO PEUTHHTA JAUCHUIUIMHBIL, TO JO BBIXOJHOTO
KOHTPOJISI OH HE€ JOIMYCKaeTcsi M CYMTAeTCs 3aJ0JDKHUKOM Mo 93Toil aucuurinHe. s
yCTpaHEHUS  3aJI0JDKEHHOCTeH  CTYACHT TMOJy4aeT WHAMBUAyAIbHOE  3aJaHue Ul
CaMOCTOSITEIIbHOU PaOOTHI.

CryneHTt, npomyCTHBIIUHN J1abopaTopHbIe pabOThl 00s3aH OTpabOTaTh MX B YKa3aHHOE
npenojaBaTesieM BpeMs U 3aluTUTh padboTy. Hemocraromue Gaisibl MOMOMHSIOTCS pELICHUEM
pacYeTHBIX 3aJa4, a TAK)Ke HATMCAHUEM U 3allUTON pedepara Mo mponymeHHO’ TeMe.

IIpomesicymounulii KOHMpoOL IPOXOIUT B opMeE 3aueTa, KOTOPBIH MOXKET MPOXOAUTH B
BUJIE TECTUPOBAHUS, WJIH YCTHOTO OTBETA.

Kpurepuu BricTaBnenus omneHok: 60 6amioB u 6onee — «3aueT», MmeHee 60 6amIoB — «He-
3a4eT.

bonee mnoapoOHO mponucaHbl KPUTEPUU BBICTABIEHUS OLIGHOK IO TeKyled u
MIPOMEKYTOUHOM aTTecTaIli B POH/E OIEHOYHBIX CPEACTB M0 NaHHOH IHCIUTUIHHE.

8. MaTtepuaabHO-TeXHHYeCKOe odecreyeHne JUCHUIITUHBI
5-05 JlexuuonHsbli 3an CTanMoHapHas MyJIbTUMEIUITHAS YCTaHOBKA, KOMIIBIOTED, NApPTHI,
CTYJbsl, MApKEpHasl JOCKa.
VYuebnas aynutopus, 1-011. Bogsuas 6anst, Dn.mmutka 1-kompopounas, Ctonsl 1abopa-
TopHbIe, JlJabopaTopHas nocyna.
VYuebnast aynutopust; YueOHbIe ayJUTOPUU AJIsi OOIIErO MOJIb30BAHHUS
IpeJHa3Ha-YeHbI U1 CAMOCTOSATENILHOM pabOoThl CTYAEHTOB: IAPTHI, CTYJIbs, Jocka, Wi-
Fi.
VYuebHas aynutopus; YueOHbIC ayTUTOPUH JJIsi OOIIETO MOJIb30BaHUS
npegHa3Ha-YeHbI I CAMOCTOSATENIbHOM pabOThI CTYJCHTOB: IAPTHI, CTYJbS, 10cka, Wi-
Fi.

9. MeroauvecKkue peKOMEHAAUMH IS 00YyIAIOUIUXCH M0 0CBOECHHUIO TUCIHIIHHBI

MeToauyeckne yKazaHus M0 IMCUMILIHHE JJIA 00y4ar0IINXCs

JucunnnmHa «XUMHS» COCTOUT U3 TPEX NUCUUIUIMHAPHBIX MoAayjeu. [ ycnemHoro
OCBOEHUS KaXJI0Tr0 M3 MOJYJEH CTYIEHT IOJKEH BHUMATEIbHO MPOCIYIIaTh U 3aKOHCIIEKTHPO-
BaTh JICKIIUIO 110 ATOW TeMe, TOJTOTOBUTHCS K BBITOIHEHUIO Ta00OPaTOPHOI pabOThI, BHIMIOIHHUTH
3Ty Ja00paTOpHYIO paboTy B JaOOPATOPHH M 3AIMUTUTH €€, BHIMOJHUTH JOMAIlTHEEe 3aJaHue U B
CPOK CIIaTh €ro Ha MpoBepKy. Kaxkblil 13 BUIOB yueOHOM IeATEeIHHOCTH OIICHUBACTCS B Oayiax
U YYUTBIBAETCS B pelTHHIre cTyAeHTa. JlJii CaMOKOHTPOJIA CTYAEHTOB MpeAHAa3HAUYEHbI TECThI U
KOHTPOJIbHBIE BOIMPOCHI B y4eOHOM MOCOOMU IJIsi caMOCTOsATeNbHONW paboTel. KoHTponb ocBoe-
HUSl TEMbI CTYJIEHTOM OCYILECTBIISIETCS B BUJIE YCTHOIO cOoOeceI0BaHUS UM MUCbMEHHOI pabo-
Thl. CTYIE€HTBI TaK)K€ MOTYT BOCTIOJIB30BaThCS JUCTAHIIMOHHBIM KypcoM Ha matdopme Moodle,
CaMOCTOSITENIbHO MU3YyYUTh TEMY U B Cllydyae MpONycKa ayAUTOPHOIO 3aHATUS MO YBaXKUTEIbHOM
MPUYWHE, PEAOCTABUTH MPEIOIaBATENIO MOJPOOHBIN KOHCTIEKT JIEKIIUH.

JJi KOHCTIEKTUPOBAHMUSI JIEKIIMI PEKOMEHIYEeTCs 3aBECTH OTIIENbHYIO TeTpaib. KoHcnekT
KaKJIOM JIEKIMU CIeAyeT HauMHaTh C HA3BaHUsS TEMbl JICKIIMU U YKa3aHUs JaThl €€ MPOBEACHMUS.
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Bce 3aronoBku pa3zenoB JIEKIUU CIELYEeT YETKO BBIAEIATH, HApUMep, Nogu€pkuBaHueM. Bo
BpeMsl JICKLUU CIEAYET BHMMATEIBHO CIECIUTH 32 XOAOM MBICIIH JIEKTOPA M 3alMCHIBATh BaXK-
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HelIMe omnpeneneHus, pa3bsicHeHus, (OpMyIibl, Ha3BaHUS BEILECTB, YPABHEHUS XUMHUYECKUX
peakuuii. Takxe HYKHO cTapaTbCs BOCIIPOU3BOJIUTH B KOHCIIEKTE PUCYHKH U TaOJIUILIBI, KOTOPbIE
JIeMOHCTpHpYeT JiekTop. [Ipu camocTosTenbHON paboTe CTyIeHTa ¢ KOHCIIEKTOM JICKITUH Cley-
€T OCYILECTBIISATh CAMOIIPOBEPKY, TO €CTh CIEAUTH 3a TEM, YTOOBI OCBOCHHBIM OKa3ajcs BECh Ma-
TepHa, U3JI0KCHHBIN B JICKITHH.

Jlnst moAroTOBKM U 0(OPMIICHHIO OTYeTa O JTabopaTOpHON paboTe clieayeT 3aBECTH OT-
JeNbHYI0 TeTpaab (abopaTopHbIil xypHan). HeoOxoauma goMamIHssl caMOCTOATEIbHAS TTOT0-
TOBKa K JJabopaTopHbIM paboTam. JlomMamrHsas MOArOTOBKA ABISETCS HEOOXOIMMOM YacThio Jia-
O6opatopHoi paboThl. be3 He¢ HEBO3MOKEH OCMBICIIEHHBIN MOAXO0/ K BBIMTOTHEHUIO KCIIEPUMEH-
TOB U u3MepeHuil. Kpome Toro, orpanndeHHoe Bpemsi, OTBOJAMMOE Ha BBIIIOJHEHHE J1abOpaTop-
HOM paboThl, TpeOyeT XOpOIIO CKOOPAMHUPOBAHHBIX AEHCTBUM CTYAEHTA, K KOTOPHIM TaKXke He-
00XOAMMO TpeNBaApPUTEIBHO MOATOTOBUTHCA. llocie 3aBepuieHHs] SKCIEPUMEHTAIbHONM YacTH
paboThl HEOOXOIMMO TPOU3BECTH 00PAOOTKY MOJYUYCHHBIX PE3YIbTaTOB, CAEIAaTh BHIBOJBI U 3a-
HIUTUTH PaboTy y MpernoaaBaTes.

Memoouueckue ykazanua no OucyuniuHne 011 UHEAAUO06 U TUY, C OZPAHUYEHHbIMU 603-
MOHCHOCIMAMU 300P06bA
B nensax ocBoeHus: yueOHON MporpaMMbl AUCHUILUIMHBI MHBAJIHIAMH U JIMIIAMH C OTPaHH-
YEHHBIMH BO3MOYKHOCTSIMH 3/10POBbsI 00€CIIEUNBACTCSL:
1. JU1st M'HBANUIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI 110 3pEHUIO:

pa3MeleHre B TOCTYIHBIX IS 00YYaONIHXCsl MECTaX M B JIaliTHPOBAHHOM (op-
M€ CITpaBOYHOU MH(OPMAIIUK O PACTIMCAHUH YUYCOHBIX 3aHATHH;

MPHUCYTCTBUE ACCHCTEHTA, OKA3BIBAIONIETO 00YyJaroIeMycsi HEOOXOIUMYIO TI0-
MOIITb;

BBINYCK aJIbTEPHATUBHBIX (POPMATOB METOAMUECKUX MATEPHUATIOB (KPYITHBIN
mpUT WK ayauodanb);

2. J1J1st ”HBAJIMIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/JOPOBBSI 10 CIIyXY:
HaJJIeXaIlMMHU 3BYKOBBIMH CPE/ICTBAMU BOCIIPOM3BEICHUE HH(DOpMALIHH;
3. JlJis MHBAJINIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBBS, UMEIOIINX

HapyIIEHHsI OTIOPHO-/IBUTAaTEILHOTO anapara:
BO3MOKHOCTh OECTIPENSITCTBEHHOTO JOCTYIa 00YJalonmxcs B yueOHbIe TTOMellie-
HUS, TyaJeTHbIe KOMHAThl M JPYrue MOMEUICHUs YHUBEPCUTETA, a TaKXKe MpeObIBaHUE B
yKa3aH- HBIX MIOMEIECHHSIX.

Ob6pa3oBaHue 00y4YaIOMIMXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI MOXKET OBITh
OPTraHU30BaHO KaK COBMECTHO C JIPYTUMH OOYyYaroIIMMUCS, TaK U B OTICIBHBIX TPYNIAX WINA B
OTJENBHBIX OPraHU3aLUsX.

Tadmuma 12

Y4eOHO-MeTOInYeCKHEe MaTepHaIbl ISl CAMOCTOSTEIbHOIN paboThl 00YUYAIOIIMXCS U3 YHC-

Jla MHBAJIMJIOB U JIMII C OTPAaHNYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS IIPEIOCTABIISIOTCS B OJHOM
u3 GOpM, aTanTHPOBAHHBIX K OTPAHUYEHUSIM MX 310POBbs ¥ BOCIIPHUATHS HH(POPMAIIHH.

Kareropum ctyneHtos DopmbI

C HapyImieHue ciyxa ) B Tie4aTHOU (opwme;
J B ()OpME AIIEKTPOHHOTO IOKYMEHTA;

C HapylieHueM 3peHust J B II€YaTHOH (popMe yBeIMUEHHBIX MIPUPTOM;
. B )OpME DIIEKTPOHHOTO JIOKYMEHTA,
o B (hopme aynuodaiina;

C HapylieHueM OnopHo- o B Tie4aTHoOU (opwme;

ABUTATCJIBHOTO amrapara ° B (hopMe TIEKTPOHHOTO JIOKYMEHTA;
J B popme ayauodaiina.
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JlaHHBII TIepeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00Y-
YAFOTIUXCSI.

B ocBoeHuu AUCHUIIVIMHBI MHBAJIMAAMH U JIMIAMU C OIrpaHUYCHHBIMU BO3MOXKHOCTAMU
3JI0POBbsI OOJIBIIIOE 3HAYCHHE UMEET WHAMBHIyalbHas paborta. [log mHIMBUAYyaTbHONW pabOTOM
nojpazymeBaercs JBe (GOPMBI B3aMMOJICHCTBHS C MpENoaBaTesieM: MHAUBHAyalbHas ydeOHast
pabota (KOHCYJIBTAIMH), TO €CTh JOMOJHUTEIHLHOE Pa3bsICHEHHE YIeOHOTO MaTepHraia U yriyo-
JICHHOC M3YUCHUC MaTCpHajia C TCMU O6y‘IaIOH_[I/IMI/IC}I, KOTOPBIC B 9TOM 3aMHTCPCCOBAHLI, 1 UH-
TMBHIyalbHasE BOCTIUTATeNIbHast padora. VHAMBHAYaIbHBIE KOHCYJIBTAIIMHA TI0 TPEAMETY SIBIISI-
IOTCSl BOXKHBIM (PAaKTOPOM, CHOCOOCTBYIOUIMM WHAMBHIyaTU3allMd OOYYEHUS M YCTAHOBIICHHIO
BOCIIUTATEIILHOTO KOHTAKTa MEXIY MpernojaBaTeiieM M OO0y4YarolUMCs WHBAIUIOM WIH 00Y-
YaromuMcest ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMU 310POBLA.
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PELLEH3HSI

Ha pabouyio nporpammy yueGHOI ARCUHIIMHBL «XHMHS»
COCTABJCHHYIO IOKT.TeXH.Hay K, npodeccopom Ctynko T.B. u kana.xum.Hayk,
Aouentom Kasauenko A.C. s 6akanaspos HanpasjaeHus nojarotoskd 35.03.06
«ArponHIKEeHEpHs», HATIPABICHHOCTh (npoduis) «Iaekrpoodopy nosatue 1
AJICKTPOTEXHOMIOIHH B arporipoMBIIIIIIEHHOM KOMITIEKCE»

PaGouas nporpamma yueGHoii aMcumnauubnl «XHMHS» COCTaBiCHA B
coorBeTcTBHH ¢ PI'OC BO u npennasHauena a1s CTYAEHTOB OYHOFO OTASNECHNS.
obyualomxes no Hanpasiaennio 35.03.06 «ATPOHHKEHEPHUS, HANIPABICHHOCTD
(npoduiib) «D1eKTPOOGOPY0BAHHE H ITEKTPOTEXHOTOMHH B arpornpoMblILLLIEHHOM
KOMIIJIEKCE»

B paGoueii nporpamme onpenenens wuwean u  3anaum JHCUMITIIMHBI,
Mpe/IIoAKEHa CTPYKTYPA M MOAPOOHO Mpe/ICTaBieHO coaepKaHne TUCLUNNINHL. B
MporpamMme  nokasaHa TpYJ0EMKOCTh TEMATHUYECKHX MOAYJeH M MOAYJIbHbIX
CAMHULL AMCUHIIKHBL. PackpeiTo coaepkanue nexumii, 1adOpaTOPHLIX 3aHATHI,
YKa3aH XapakTep KOHTPOALHBIX MEPONPHSATHIA.

B nporpamme npemnoken nepeuets BOMPOCOB /U1 CAMOCTOATEILHOIO
o0yUeHHs MO pa3nenaM AMCUMTIIHHBI, 0KA3aHA B3aHMOCBS3b (hopmupyembIx
KOMIMETEHIIMI ¢ coaepkanneM Kypea « XUMHs».

[lporpamma  conepxut pekomennaumu  uenons3oBaHus y4eOHOH u
METO/IHYECKOI JIMTEPaTyphl, a TAK e MMEIOLLEerocs Ha Kadepe oGopyaoBanms.

LleneBoe HasHaueHue, aKTyaibHOCT, cojaepiKaHue MporpamMMmbl, YPOBEHb
H3/I07KEHHUS NO3BOMAIOT PEKOMEHI0BATL Pabovylo MporpaMmy Mo JAHCLHIIHHE
«XMMHS» JUIS CTYCHTOB OYHOO OTAE/CHHS, OOYHAIOUMXCS MO HanpasiIeHHIo
35.03.06 «ArpoHHKeHepHs», HarpaslIeHHOCTh (npodhuib)
«OneKTpoodopyOBaHHE M IMEKTPOTEXHONOTHH B arporpomblLIEHHOM
KomIuiekee», cocrasiennyo Crynko T.B. u Kazauenko A.C. k Menosib3oBanuio B
00yYEeHHH CTY/ICHTOB.

Peuensenr:
K.X.H., H.c. UXXT CO PAH
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