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CocraButens: Ctynko T.B., n.t.H.;  21.02.2022 r.

[Iporpamma pa3zpaborana B cooTBercTBUM ¢ DPI'OC BO mno HampaBleHHIO
noarotoBku  35.03.06  Arpounkenepust ot 23.08.2017 1. Ne 813 wu
npodeccruonanbHOTO cTangapTa CrnenuanucT B 00J1acTH MEXaHHU3AIUU CEITbCKOTO
x03giicTBa 0T 02.09.2022 r. Ne555n

[Tporpamma o6cyxaeHa Ha 3aceganuu Kadeapbl Xumus, mpoTokos ot 22.02.2022
r. Ne 6

3aB. kadenapoii, 1.1.H., noueHt T.B. Crynko, 22.02.2022 r.



JIncer corsiacopanus padoveil nporpaMmmbl

[Iporpamma mnpuHATA METOAMYECKOM KOMHUCCUEW WHCTUTYTa VHKEHEpHBIE
CHUCTEMBI U 3HepreTuka, npotokoa ot 30.03.2022 r. Ne §

[Ipencenarens MKHM NCu3, k.1.H., noueHT A.A. Jopxkees, 30.03.2022 r.

3aBenyronuii BeIMycKarolel kadenpoir mo HampaBieHHIO moarotoBku 35.03.06
Arpounxenepus, 1.T.H., toueHT M.I1. bapanosa 30.03.2022 r.
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OraaBJieHue
Annoranus
MECTO JUCIHUILINHBI B CTPYKTYPE OBPA3OBATEJLHOMN
IMPOT'PAMMBI
HEJIN U 3AJJAYN JUCHUIIJINHBIL. ITEPEYEHDb [INIAHUPYEMBbBIX
PE3YJIbTATOB OBYUYEHUSI ITO JUCHUIIJIMHE, COOTHECEHHBIX C
MNJIAHUPYEMBIMU PE3YJIbTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI
OPTAHU3AIIMOHHO-METOAUYECKHUE JAHHBIE JUCHUIIJIMHbI
CTPYKTYPA U COAEP) KAHUE JUCHUITJIUHBbI
TPYJIOEMKOCTb MOJYJIEM 1 MOJYJIbHBIX EJVHUL] JUCLIATITUHBI
COJIEPXKAHME MOJIYJIEN JUCLIMITIMHBI
JIEKIIMOHHBIE/JIABOPATOPHBIE/TTIPAKTUYECKUE/CEMUHAPCKUE
3AHATHUSA
JIABOPATOPHBIE 3AHATHUA
CAMOCTOSTEJIBHOE U3YUEHUE PA3JIEJIOB AVUCLUTTIJIMHBI 1 BUJIbI
CAMOITOJATOTOBKHU K TEKVII[EMY KOHTPOJIIO 3HAHUI
Ilepeuenv 6onpocos 0151 camocmosmenbHo20 U3yueHus U U008 CAMONOO020MOBKU K
meKyuemy KOHmMpOIO 3HAHULL
Tembl Kypcosvix npoekmos (pabom)/ KOHMpoabHble paOOMbl/ pacuemHo-
epaghuueckue pabomoi
B3AMMOCBSI3b BUJIOB YUYEBHBIX 3AHATUM
YUYEBHO-METOANYECKOE U HTH®OOPMAIIMOHHOE OBECITEYUEHUE
JUCHUIIJIMHBI
KAPTA OBECIIEYEHHOCTU JINTEPATYPOMU (TABJIULIA 9)
[NEPEYEHb PECYPCOB UH®OPMAIIMOHHO-
TEJJEKOMMYHUKAITMOHHON CETU « MIHTEPHET» (JIAJIEE — CETh
«MHTEPHETY)
I[TPOT'PAMMHOE OBECIIEYEHUE
KPATEPUU OIIEHKH 3HAHWI, YMEHU, HABBIKOB 1
3AABJEHHBIX KOMIIETEHIIAM
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCHUIIJINHBI
METOANUYECKHUE PEKOMEHJALIUU J1JISA OBYUYAIOLUXCA ITO
OCBOEHUIO JUCHUIIJIMHBI
METOMYECKUE PEKOMEH/JIALIMU JIUTS OBYYAIOLLIMXCS
METOIMYECKHE PEKOMEHJIALINU JIJISI MTHBAJIUIOB U JIUL] C OTPAHUYEHHBIMU
BO3MOXHOCTAMU 3J0POBbA
MN3MEHEHUSA
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AHHOTAUSA

JucuunnuHa «XUMHsD) OTHOCUTCS K oOsi3atenbHoM vactu  bioka 1 Jlucuunmssl (MOIymH)
MOJATOTOBKH CTYJEHTOB MO HampaBieHu0 noAroToBku 35.03.06 «ArpouHxeHepus», HaIlpaBICHHOCTh
«ONEeKTpPOOOOpYAOBAHUE U DJICKTPOTEXHOJOTMH B arpONpPOMBIIIJICHHOM KOMIUIeKcey». JlucuuruimHa
peann3yeTcsi B MHCTUTYTe MH)KEHEepHBIX CUCTEM U SHEPreTUKU Kadeapoid Xumum.

JlucuuiuinHa HaneseHa Ha ¢popmupoBanue obmenpodeccnonanbHo# kommerennuu OIIK-5 -ciocoGHOCTBIO
000CHOBAaHHO BBIOMPATH MaTepUal U CIOCOOBI €r0 00paOOTKH IS MOJIydEHHUS CBOMCTB, 00ECIICYHBAIOIINX
BBICOKYIO HaJIe)KHOCTb JIETaJIH.

CopepxaHue JUCHMILIMHBI OXBAaThIBAET KPYI' BOIIPOCOB, CBSI3aHHBIX C M3yYEHHUEM OCHOBHBIX 3aKOHOB
aTOMHO-MOJIEKYJISIPHOTO YYEHHS, COBPEMEHHBIX MPEICTaBICHUSIX O CTPOEHUU aToMa U XMMHYECKOH CBS3H,
CBOMCTBAax AJIEMEHTOB U COEAMHEHNI U 3aBUCUMOCTH CBOMCTB OT HaXOKJICHUS 31eMeHTa B [lepuoanyeckon
CHUCTEME 3JIEMEHTOB, CKOPOCTH pEakUui M 3HEepreTudeckux 3PQexrax XUMHUYECKUX peakiuil, Teopuu
pacTBOpPOB U pPAaBHOBECHUSIX B pacTBOpPAX, OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCA, OCHOBHBIX
XUMHYECKUX CBOMCTBAX METAJIOB.

[IpenogaBanue AWCHUIUIMHBI IpeaycMaTpUBaeT cieayrolme (opMbl OpraHu3aluu  y4eOHOTro
rpolecca: JIEKIIMH, 1a00paTOpHbIE 3aHITHSL, CAMOCTOSITENIbHAS padoTa CTYIeHTa, KOHCYIbTallUH.

[IporpaMMoii AMCHUIIIIUHBI MPEIYCMOTPEHBI CIEAYIOUIME BUAbl KOHTPOJS: TEKYHUIUHl KOHTPOJIb
ycreBaeMocTy B (hopMe TECTHPOBAHUS U IPOMEXKYTOUYHBIN KOHTPOJIb B (popme 3aueTa.

OO6mrast TpyI0€MKOCTh OCBOCHHS AMCIIMIUIMHBI COCTaBiseT 3 3adeTHbIX eaunwmil], 108 uaca. [Iporpammoit
JUCHMIUIMHBI TPETyCMOTPEHBI JIEKIHMOHHBIE (6 yacoB), 1abopaTtopHble (64acoB), CaMOCTOSITENIbHOM pabOThI
crynenta (92 gaca).



1. MecTo 1MCHIMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl
JuctumanHa «XuMHS» OTHOCHTCS K 00s3aTeiabHOM 4YacThm bioka 1 AMCHUIUIMH TOATOTOBKH
CTYAEHTOB 1O  HampaBieHuro  noarotoBku  35.03.06  «ArpouH)KeHepus»,  HallpaBIE€HHOCTb
«ONEeKTpPOOOOpYAOBAHUE U DIEKTPOTEXHOJOIMH B arpONpPOMBIIIICHHOM KOMIUIeKce» JlucuuruimHa
peannsyeTcsi B MHCTUTYTe VH)KEHEPHBIX CUCTEM M SHEPreTHKU Kadeapoil XuMuu.

Jucnuminaa HaneneHa Ha (opmupoBanue obOmenpodeccnoHanbHol  komnerennun  OITK-5
BBIITYCKHUKA.

CopepxaHue NUCHUIUIMHBL: OXBAThIBAET KPYI' BOIPOCOB, CBSI3aHHBIX C U3YYEHUEM OCHOBHBIX 3aKOHOB
ATOMHO-MOJIEKYJIIPHOTO YYEHHUsI, COBPEMEHHBIX NPEACTABICHUAX O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H,
CBOMCTBAax AJIEMEHTOB U COCAMHEHUI U 3aBUCUMOCTH CBOMCTB OT HaXOXKJICHUS 3JeMeHTa B [lepuoanueckoii
CHUCTEME DJIEMEHTOB, CKOPOCTH pEakUuil U 3HEepreTudeckux 3(@exrax XUMHYECKHX peakUuui, TeopHuu
pacTBOPOB M pAaBHOBECHSAX B pacTBOpaX, OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX IPOLECCA, OCHOBHBIX
XUMUYECKUX CBOMCTBAX HEOPraHUYECKUX U OPTAHMYECKUX COCAVMHEHUI PA3JINYHBIX KIIACCOB.

[IpenogaBanue JUCHMIUIMHBI TpeaycMaTpUBaeT cCleaylole (opMbl OpraHu3aluud y4eOHOTO
Ipolecca: JIEKIIMH, 1a00paTOpHbIe 3aHATHSI, CaMOCTOSITeNIbHAs padoTa CTyIEHTA.

[IporpaMMoi AMCIUIUIMHBI TPEAYCMOTPEHBI CIEAYIONINE BHJBI KOHTPOJS: TEKYIIMM KOHTPOJb
ycreBaeMocTy B (hopMe TECTUPOBAHUS U TPOMEXKYTOUHBIN KOHTPOJIb B (hOpMe IK3aMEeHa.

OO6mrast TpyIOEMKOCTh OCBOCHHS JTUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX eAuHHIBI, 108 yacoB .
[IporpaMmoit AUCHUIUIMHBI TPEIyCMOTpPEHBI JeKinoHHbIe (18 yacoB), mabopaTopHbie (36 4acoB) 3aHTUS
1 54 gaca caMOCTOSITEIbHON pabOThI CTY/ICHTA.

2. leau 1 3ana4u JucuMIUInHbL. [lepedyeHb niiaHUpyeMbIX pe3y/ibTATOB 00y4eHHS 110
AUCHHUILINHE, COOTHECEHHBIX ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMmbl

Hucrunmuna «Xumus» BrmodeHa B OIIOIL, B oOs3arenpHyr0 4acTh Oyioka 1 AMCIUTUTHHBI
MOJITOTOBKK CTYACHTOB MO HampaBjieHUIO NOAroToBKU 35.03.06 «ArpouHXEHEpHs», HaNpaBICHHOCTh
«INEeKTPOOOOPYIOBAaHUE U IJIEKTPOTEXHOJOTHH B arpoONPOMBINIJIEHHOM KOMILIEKCE», OCBAaMBACcTCS B
Icemectpe.

[IpeamecTByOmMMUMH KypcaMH, Ha KOTOPBIX HEMOCPEJICTBEHHO 0a3upyeTcs MUCIUIIINHA « XM
SIBJISIIOTCS IIKOJIBHBIN Kype Xumuu, «dusukay, «MaremaTukay.

JuctuninuHa «XUMHS» SBISETCS OCHOBOTIOJIATAIOIIUM I M3YYCHHs CIACAYIOMHUX JIUCIHUIUIMH:
«JKOJOTHS H OXpaHa OKpyXKawIler cpeasl», «MartepuanoBenenue», «TeopeTHdyeckrue OCHOBBI
ANEKTPOTEXHUKH», «OCHOBBI BO30OHOBIIIEMBIX HCTOYHUKOB SHEPTHH.

Oco0OeHHOCTBIO TUCIHUIUIMHBI SIBIIETCS TO, YTO 3HAHUS M HABBIKU, MOJYYECHHBIC NMPU U3yUYCHUU
JAHHOW JTMCUUIUIMHBI, UCIIONB3YIOTCA MPU HU3YyYEHUH AUCHUILTUH TpO(ecCHOHAIbHONW HaIpaBIEHHOCTH
HAMMCaHUM BBITYCKHOW KBAIU(UKAIIMOHHOM paboThl, a TakKe B MPO(HeCcCHOHAIBHOM e TEIbHOCTH.

KoHTposs 3HaHM cTyIeHTOB MPOBOIUTCS B opMe TEKYIIEH 1 MPOMEKYTOYHON aTTECTAIIUH.

Leabp ocBOEHUS AUCUMILTUHBL: (POPMHPOBAHUE Y CTYJCHTOB TEOPETUYECKUX OCHOB COBPEMEHHOM
XUMUH, €€ METOJIOJIOTMYECKUX IMOIX0I0B, CPOPMUPOBAHUE TPEACTABICHUS O BO3MOXXKHOCTH NMPUMEHEHUS
3aKOHOMEPHOCTEHN 1 METOJI0OB XUMUU B TIPO(HECCHOHATLHOM NESTENbHOCTH.

3aga4uu AUCHUTUIMHBI:

—chopMHUPOBATh y CTY/IEHTOB MOHUMAaHUE TEOPETUYECKUX OCHOB COBPEMEHHON XWMHUU - 0a3bl JUId

YCBOEHUS MOCIEAYIONIUX €CTECTBEHHOHAYYHBIX U CHEIUATbHBIX JUCIUILUINH ;

—JaTh MPEJCTaBIEHUE O XMMHUUYECKHX CBONCTBAX, HAXOXJCHHHM B IMPUPOJIE, OCHOBHBIX MeETOAax

MOJTYyYEHUS] HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB.

—-T0Ka3aTh pOJIb XHMHM B PAa3BUTUU COBPEMEHHOTO €CTECTBO3HAHMS, €€ 3HaueHHe s
npodeccuoHabHOM IS TENbHOCTH;



Tabmauua 1

Hepe'{eHL IJIAHUPYEMBIX PE3yJbTaTOB oﬁyqe}mﬂ 0 JUCHHUILINHE «XUMHD»

Konx u conepxanue Nuneke [lepedenp mIaHUPYEMBIX PE3YIIBTATOB OOYUEHHUSI 10
KOMITIETCHLINYU KOMIIETEHIIUU JUCLIUIUINHE

OIIK-5 W/i-lork-s YuvacTtByer B | 3HATH:

CIIOCOOHOCTBIO SKCIECPHMCHTAJIbHBIX — OCHOBHBIC 3aKOHBI U IIOHATUSA XUMUU;
000CHOBaHHO HCCIICIOBAHUAX — OCHOBBHI XUMUYECKON TEPMOJUHAMUKU u
BBIOMPATH MaTepual u 3JIEKTPOOOOPYIOBAHHS U KUHETHUKHU;

CTIO0COOBI ero | CPCACTB aBTOMAaTH3allMH — COBpPEMEHHBIE IIPEICTABICHNUS O CTPOCHUU aTOMOB
00paboTKu VTS DIIEMEHTOB ¥ O XUMHUYECKOU CBSI3H;

MIOJYy4eHUsI CBOMCTB, - y4YeHUE O pacTBopax M O paBHOBECHUSIX B
o0ecneunBaromInxX pactBopax;

BBICOKYIO - Ilepmoanueckyro cucTeMy JI€MEHTOB;

HaACKHOCTD ACTAJIN,

- CBOMCTBa BAKHEHIIMX KIIACCOB HEOPraHWYECKUX U
OPraHNYECKUX BEIIECTB.

Ymers:

-  TNOJATOTOBHTH u MIPOBECTHU XUMHYECKUI
SKCIIEPUMEHT I10 M3Y4YEHHIO CBOMCTB Ba)KHEHMIIMX
KJIJACCOB ~ HEOPraHWYECKUX U  OpPraHUYEeCKHUX
COCIMHCHUM;

- HUCIHOJIb30BaTh  HEOOXOOUMBbIE  MPUOOPHI |

nabopaTopHoe OOOpyAOBaHUE TPU BBITIOJTHEHUN
XUMHYCCKOTO OKCIICPUMCEHTA,

- paccuuThIBaTh KOHLEHTPALMU PaCTBOPOB
TpeOyeMbIX BEIIEeCTB U IPUTOTOBUTH PACTBOP
3aIaHHOM KOHIIEHTPAllUH;

- NPHUMEHSTH 00IIKe 3aKOHBI XUMUH, MPEACKa3bIBaTh
BO3MOXHOCTb M HAaNpaBlIEHWE  MPOTEKAHUSA
XUMHYECKHUX TPOLIECCOB,

- TPOU3BOJUTH BBIYMCICHHUS C HCIOJIb30BAaHUEM
OCHOBHBIX MOHSTHM U 3aKOHOB CTEXHMOMETPHU;
MOHSITHIA BOJIOPOIHBII MOKa3aTellb,
pacTBOPUMOCTb, TMPOMU3BEJCHHE PACTBOPHUMOCTH,
KOHCTaHTa AMCCOIMAINK, KOHCTaHTa PaBHOBECHS;
COCTaBIIATh YPaBHEHUS PEaKIIUM.

Brnaners:

—  HaBbIKaMU HAYYHBIX U MPHUKIAIHBIX UCCIEIOBAHUMA
B 00JIACTH XHMUH;

- ONBITOM DJKCIIEPUMEHTAJIbHON paboThl B cdepe
HCCIEN0BAHNS XUMUYECKUX CBOMCTB BEILIECTB;

- CHOCOOHOCTBIO K OOOOIIEHHIO U CTATHCTHYECKOMH
00paboTKe pe3ylbTaToOB OMBITOB, (HOPMHUPOBAHUIO
BBIBOJIOB.




3. OpraHu3anuOHHO-METOAHYeCKHE JaHHbIE TUCIUILTUHBI
OOmass TPyJOEMKOCTh JUCHUIUTMHBI COCTaBIISICT 3 3QUETHBIX CAMHHIIBI,
pacmpeeneHue o BujaaM paboT U 10 ceMecTpaM MPeICTaBICHO B Tabmuue 2.

(108 wacos). Hx

Tabmuna 2
PacnpenesieHue Tpy10eMKOCTH TUCHMILIMHBI 10 BUJIaM padoT Mo cemecTpam
TpynoemkocTb
Bun yae6HO#I paboThI 3au. 110 CEMECTpaM
el. Hac. No 1
OO0mas TPyA0eMKOCTb JUCIUTIINHBI TI0 y4eOHOMY TIIaHY 3 108 108
KonrakTHas pabora 0,33 12 12
B TOM YHCIJIE:
Jlexuu (JI) / B ToM uncie B UHTEpaKTUBHON (hopme 6(2) 6(2)
Ha6opaTopHH€ pab6oTts! (JIP) / B ToM uncne B 6(4) 6(4)
WHTEPAKTUBHOU opme
CamocrositesbHas padora (CPC) 2,56 92 92
B TOM YHCIJIEC:
CaMOCTOSTEILHOE U3YYEHUE TEM U Pa3/IeI0B 34 34
CaMOIMOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 3HAHUI 20 20
IToaroroBka m caaua 3avera 0,01 4 4
Bua kouTpos: 3a4eT
4. CTpyKTypa M coep:KaHHe TUCIHHUIIHHbI
4.1. TpynoémMKocTb MOIYyJIei U MOAYJIbHBIX eTMHUI T CHUTITHHBI
Ta0numa 3
TpynoeMkocTh MoayJieil M MOAYJIbHBIX eAUHUI AU CHUILIMHBI
HaumeHoBaHue Bcero KonrakTHas Bueayautopu
MoOJyJIeil 1 MOIYJIbHBIX 4acoB Ha pabora as pabora
€TUHHI AU CIUIIIHHBI MOJAYJIb JI JI3 (CPO)
MoayJb 1. OcHOBBI 00111eii XUMHH 54 2 2 50
MonyabHas equauna 1.1.
OCHOBHBIE IOHATHS U TEOPETUUECKUE 12 2 - 10
npecTaBieHus B XuMuu. CTpoeHue BellecTBa.
MopyabHas equnnna 1.2. Y4eHus 0 XUMHUYECKOM 20 ) i 18
mpoliecce.
MopyabHas equnnna 1.3. XuMuueckue npoueccsl B 2 i ) 20
pacTBopax
MoayJib 2. OCHOBBI 3JIEKTPOXUMHH 50 2 4 44
MopyabHas equnnuna 2.1. 2 ) i 20
OKHCIIUTENTBbHO-BOCCTAHOBUTENIBHBIE MTPOLIECCHI
MopyabHas equnnna 2.2. CBoiicTBa METaJIIOB. 28 - 4 24
IoaroroBka U caavya 3avyera 4
Hroro 108 6 6 92

4.2.
Moayasb 1 OcHOBBI 00111€l XUMHH.

Coaepikanue Moy el AUCHHUIIIMHBI

MO}:[y.]IbHaﬂ eqununa 1.1. Ocnoeénvie nonamus u meopemuvuecKkue npeOcmaeﬂeHu}l e xumuu.

Cmpoeuue eeuiecmea.

OcCHOBHBIEC MOHATHS XUMUH: 9JICMCHT, 4TOM, MOJICKYIJIa, (ba3a, BCIICCTBO NPOCTOC M CIIOXKHOC,
KpucCTalyl, aTOMHas1 C€AWMHUIA MACChbl, MOJIb U MOJIIpHass MacCa, BAJICHTHOCTb H CTCIICHb OKUCJICHUSA




3JIEMEHTA, HBOJIIOLIUSA MPEACTABIECHUN O XMMUYECKOM JIEMEHTE, U30TOIBI U U300apbl. 1'a30Bble 3aKOHBI U
MPUMEHEHHE UX B XMMUU. 3aKOHBI aTOMHO-MOJICKYJISIPHOTO YUCHHSI.

[ToHsiTHE O KOPIYCKYJSPHBIX W BOJHOBBIX CBOMCTBAaX 3JICKTPOHA, KBAHTOBAasi MOJIEIb CTPOCHMS
aToma BoJopoaa. Mozeilb MHOTONIEKTPOHHBIX aTOMOB, IPABMJIA, JIEXKAILIKE B OCHOBE KBAaHTOBOW MOIEIIH
MHOTO3JIEKTPOHHBIX aTOMOB. (OCHOBHBIE ATOMHBIE XapAaKTEPUCTUKU DJIEMEHTOB: PaJUyChl aTOMOB,
MIOTEHIMAa] MOHMU3ALUU, CPOACTBO K IEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTh. lIepruoanyHOCTh U3MEHEHUs
CBOMCTB 2JIEMEHTOB KaK MPOSBICHUE MEPUOIUYHOCTH U3MEHEHHS JJIEKTPOHHBIX KOHPUTYpAIUs UX aTOMOB.

[ToHsiTHE XMMUYECKON CBSI3H, €€ OCHOBHBIE XapaKTEPUCTUKHU. TeOopHH KOBAJICHTHOW CBA3U, METOJ
BAJICHTHBIX CBSI3CH, MOHATHE THOpuau3anuu opoutaneii. OOMEHHBIN U JOHOPHO-AKIENITOPHBIH MEXaHH3M
o0pa3oBaHUsl KOBAJCHTHOW CBS3M. HNoHHass cBsA3b Kak MpENEibHBIM CiIyd4ail IOJSPHOM CBS3H.
Meramiueckasi CBsi3b, BOJOPOAHAS CBsA3b. CTPOCHHME KPHUCTAIJIOB C Pa3HbIM THUIIOM XHMHUYECKOM CBSI3H.
KomrmiMeHTapHOCTh, 3aBUCUMOCTh CBOMCTB COEAMHEHUN OT TUIA XUMUYECKOM CBSI3U.

MopyabHnas equanna 1.2. Yuenua o xumuueckom npoyecce.

DHepreTuka XHMHUUYECKHX TPOILECCOB - TOHSATHE BHYTPEHHEH SHEPTHUM XUMUYECKOW CHCTEMBI,
sHTpanbnuu. [lepBblii 3aKk0OH TepMOIMHAMUKH, 3aKOHBI TepMoxumun (Jlamnaca-JlaByasbe u I'ecca). Bropoit
3aKOH TEPMOJUHAMHKHU, SHTPOIHUS, U300apHO-U30TEPMUUECKUN U HM30XOPHO-U30TEPMUUYECKUN TTOTEHIINAI
XUMHYECKOM CHUCTEMBI. TepMoJIMHaMUYecKass OLEHKAa BO3MOYKHOCTH CaMOIPOU3BOJIBHON XUMHUYECKOU
peakuuu.

XUMHYecKasi KHHETUKA - OCHOBHBIE TOHATHS XUMAYECKON KUHETUKHU: MEXaHU3M peakiuu. CKOpoCTh
peaKuMu M METOJbl €€ PEeryJupoBaHUs. 3aBUCHUMOCTh CKOPOCTH PEAKIHMH OT JABJICHHS, TEMIIEPATYPHI,
KOHLIEHTPAllMK BEIIeCTB. 3aKOH JeMCTBYIOUIMX Macc, ypaBHeHHe Appenuyca. [lonstue 00 sHepruu
AKTUBAIINY.

XWUMHUYECKOE pPABHOBECHE, KOHCTAHTA paBHOBecHs. CMeEIIEHME XHUMHUYECKOTO pPAaBHOBECHUS MpHU
NercTBUM paznudHbIX (pakTopoB, npunuun Jle-1llarense-bpayna.

MonyabHas eqnuauna 1.3. Xumuueckue npoueccot 6 pacmeopax

XUMHUYECKHE CHCTEMBI: PacTBOPBI, OUCHEpCHbIe cucTembl. OOIas XapaKTepHCTHKa PacTBOPOB.
Tuner pactBoputeneit. CriocoObl BRIpAXKEHHS KOHIICHTPAIIMA PacTBOPOB. PacTBopsl anekTponutoB. Teopus
ANEKTPOJUTUYECKON JUCCOLMALNN, CTENEHb 3JIEKTPOIUTHYECKON aucconuanuu. MakTopel, BIUSAIOMINE Ha
CTETNEHB AIEKTPOJUTHUECKON AUCCOIMAIINK. 3aKOH pa3zdaBienus OcTBayibaa.

KucnotHo-ocHOBHBIE cBOiCTBa BemiecTB. [IpoTonutuueckue paBHOBecus B pactBopax: pH cpenbl,
0OMEHHBIE PEaKIUU IEKTPOIUTOB, IPOU3BEICHUE PACTBOPUMOCTH U MTPOU3BEICHUE AKTUBHOCTH.

Moayib 2. OCHOBBI 3JIEKTPOXUMHH

MopyabHas equnnua 2.1. Okuciumensno-eoccmanogumeinbHvle RPOUECcl

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE IPOLIECCHl. DJIEKTPOAHBIA NOTEHIMAI. Psa craHIapTHBIX
ANEKTPOJIHBIX  MOTEHUHAJIOB  METAJUIOB, €ro  TepMOJAMHAMH4YecKas  ocHoBa.  OKHCIUTENbHO-
BOCCTAaHOBUTEIIbHBIE CBOKMCTBA BELIECTB. Y paBHeHHEe HepHcTa. XUMHUUECKHEe HCTOYHUKU TOKA. DJIEKTPOJIN3,
OCHOBHBI€ MIOHATHS U 3aKOHBL. [IpUMepbl AIeKTpOIn3a pacijaBOB U PACTBOPOB C AKTUBHBIMU U MHEPTHBIMU
ANEKTPOJIaMH.

MoayabHas equauua 2.2. Ceoiicmea memainios

OOmas cpaBHUTeNbHas xapakrepuctuka snemeHToB III A. Haxoxxnenue B mpupone. [Ipocteie
BEIECTBA, PU3NYECKIE CBONCTBA, MOTYIYCHHUE.

OOmas cpaBHHTeNnbHAs XapakTepuctuka snemeHToB Il A. Haxoxxnenme B mpupone. IIpocteie
BelllecTBa, (pu3nueckue cBoiicTBa, nomyuyenue. [Ipumenenne snementos 11 A.

CpaBHUTENbHAS XApAaKTEPUCTHUKA LIEIOYHBIX MeTauioB. DHU3MYecKue U XUMHYECKHE CBOWMCTBA
npocteix [lomydenne u npumeHenne. TexHuka 6€30MacHOCTH pabOTHI € MIETOYHBIMU METAITIAMHU.

CpaBHUTENbHAS XapaKTePUCTHKA (DU3MUECKUX U XUMHUYecKuX cBOUCTB d-amementoB: Fe, Co, Ni,
iaTuHOBbIe MeTasuiel, Cu,Ag,Au,Zn,Cd,Hg. Koppo3us metanios.



4.3. JleKIMOHHBIE/JIA00PATOPHBIE/ MIPAKTHYECKHE/CEMUHAPCKHE 3AHATHS

Tabnuua 4
Cojep:kaHue JIEKIMOHHOT0 Kypca
. Bu Koa-
Ne | Ne moayjst U MOAYJILHOM A
Ne u TeMa JeKIUH KOHTPOJILHOT0 BO
n/m | eTMHUIBI THCIIUTIJIHHBI
MEpPONPHUSITHSI | YACOB
Moayas 1. OcHOBBI 0011€l XUMHHU s 4

1 MoayabHas eqununa 1.1. Jleknust Ne 1. Ctpoenue atoma 3auer 2
OcHOBHbIE OHATHUSA U Bogopoaa. CtpoeHue KOHTPOJIbHAS
TEOPETUUECCKUE MHOTOJJIEKTPOHHBIX aTOMOB CTpoeHue paborta
MIPEJICTABJICHHS B XUMUH. MOJICKYJI. XUMUYECKas CBA3h (JICKITUS -

CrpoeHue BeniecTna. Oecena)

2 MoayabHas equauna 1.2, Jlekmust Ne 3. DHepreTrka XUMUYECKUX 3a4eT 2
Y4eHus 0 XHMUIECKOM niporieccoB. OCHOBBI XMMHUYECKOH KOHTPOJIbHAS
mporiecce. TEPMOJMHAMUKH (JIEKIIUs -Oecea) paborta

MoayJb 2. OCHOBBI 2JIEKTPOXMMHH 3a4er 2

3 MoayabHas eqxuauna 2.1. 3auer 2

Ay A 1 Jlekmust Ne3. OxucnuTensHo-

OxucnurensHO- KOHTpPOJIbHAS
BOCCTAaHOBUTEIIHHBIC PECAKIIHH.

BOCCTaHOBUTEJIbHBIE TPOIECCHI pabota

HUTOIo 3a4uer 6
4.4. JlabopaTopHble 3aHATHUS

Tabnuna 5
Conep:xaHue 3aHATHI M1 KOHTPOJbHBIX MEPONIPUSITHIA
. Ne 1 Ha3BaHuUe JIaDOPATOPHBIX Bu

Ne Ne Moyt U Moy abHOI - parop A Koa-Bo

3aHATHI ¢ yKa3aHHeM KOHTPOJILHOTO

0/ | eIMHUIbI JHCIUIJIHHBI . 4acoB

KOHTPOJbHBIX MEPONPUSTHI MeponpusTus
MoayJas 1. OcHOBBI 0011€H XUMHH 3aueT 2

1 MonyabHas equauna 1.3. 3ansitue Ne 1. [lonsitue o pactBopax. samura JIP 2
XUMHYECKHE MPOIIECCHl B PactBopsl anekrponutos. pH.
pacTBopax

Moayab 2. OCHOBBI 3JIEKTPOXUMHUH 3a4eT 4

2 MoayiabHas exuHALA 2.2. 3ansarue Ne 2. Xumuueckas samra JIP 4

3 CBoiicTBa METaIIOB aKTUBHOCTH MeTasuioB. Kopposus

METaJIJIOB
HUTOI'O 3a4eT 6

4.5. CamocrosiTeJIbHOE N3y4YeHHE pa3saejaoB JMCHUMIIVIMHBI U BUABLI CAMOIIOATOTOBKH K TEKYIIEMY

Marepuaji, pCfllarb 3aJa4d U YIPAXKHCHUA IPU IMOATOTOBKEC K 3alllUTC TCMBI,

KOHTPOJIIO 3HAHUM

B mnpouecce ocBoeHMS MUCHMITIMHBI HCHOJB3YIOTCS 3aHATHs JIEKIMOHHOro Tuma (18 uacoB) u
nabopatopuble (36 wuaca). CamocrosTenbHass pabota (54daca) mnpoBOAUTCS B (GopMe H3Y4YEHUS
TEOPETUYECKOI0 Kypca M KOHTPOJIMPYETCS Yepe3 TECTUPOBAaHUE, 3aIIUThl OTYETOB JIAOOPATOPHBIX PadoT,
3ayer.

KoHTpons camocTosiTensHON pabOThl M MOATOTOBKH K JIAOOPATOPHBIM 3aHSATHSIM OCYIIECTBIISETCS C
MTOMOIIBIO ANEKTPOHHOTO oOyuaromiero kypca https://e.kgau.ru. @opma KOHTpOIIS — 3a4eT.
OOyyvaromuiics JOMHKEH TOTOBUTHCS K JIAOOPATOPHBIM 3aHATHSM: MPOpadaThIBaTh JIEKIIMOHHBIN

TOTOBHUTb OTYECTHI K

1a00opaTOpHBIM pabOTaM B COOTBETCTBMM C TEMAaTHUECKHUM IUIaHOM. IIpM MOATrOTOBKE K 3aHATHUIO
oOyyaromemycsi cienyeT oOpaTuThes K JmtepaType HaydHoi O6ubmuoreku ®I'BOY BO «KpacHospckwii
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I'AV». IIpu n3y4eHUH AMCUMILIMHBI HEAONMYCTUMO OTPAHUMYMBATHCS TOJBKO JIEKIMOHHBIM MAaTEPUAIIOM U
OJTHUM-JBYMsI yueOHMKaMHU. P TeM Kypca MOXeT ObITh BBIHECEH IPENoJaBaTeieM Ha CaMOCTOSITEIbHOE
U3Yy4€HHE, ¢ OOCYKJEHUEM COOTBETCTBYIOIIMX BOIPOCOB Ha 3aHATHUAX. [103TOMYy MOArOTOBKA K 3auyeTy U
IpynnoBoi paboTe Ha 3aHATHUSAX MOIPA3yMEBACT CAMOCTOSTENFHYIO paboTy 00y4aromuxcs B TeUEHHE BCETO
ceMecTpa IO MarepuajaM pPEKOMEHIYEeMBIX HMCTOYHUKOB (pazzmen  y4eOHO-METOIMYECKOTOo U
MH(POPMALIMOHHOTO 00eCTIeUueHus).
@®opMBbl OpraHU3alUuU CAMOCTOSITEILHONW PabOTHI CTYAEHTOB:
— OpraHu3alus ¥ MCIIOJIb30BAaHKE AIEKTPOHHOTO Kypca TUCIHMILIMHBI pa3MeIeHHOro Ha miardopme
LMS Moodle mns CPC.
- paboTa HaJ TEOPETHYECKHM MaTepHAIOM, TPOYUTAHHBIM Ha JICKIIUX;
-~ CaMOCTOSTENbHOE U3yYEHHE OTACIbHBIX Pa3/1€iI0B JUCIIUIUINHBI;
- TOJArOTOBKA K JJAOOPATOPHBIM 3aHATHUAM;
—  BBIIOJIHEHHE KOHTPOJIBHBIX 33/IaHU IPU CAMOCTOSITEIbHOM M3y4eHUH TUCIUIUINHBI;
- CaMOTECTHPOBAHHUE MO KOHTPOJIBHBIM BOIPOCAM (TECTaM).

4.5.1. TlepeueHb BONPOCOB /ISl CAMOCTOSATEIHHOI0 H3Y4YeHUsSI U BHI0OB CAMONOATOTOBKHU K TEKYIIEMY
KOHTPOJII0 3HAHUT

Tabmmma 6
IlepeyeHb BONPOCOB /ISl CAMOCTOATENIBHOI0 U3Y4YeHHSI M BUJI0B CAMOINOATOTOBKHU K TEKYLIEMY
KOHTPOJII0 3HAHUI

. Ilepeyenn paccMaTpuBaeMbIX BONPOCOB sl
Ne Moaynst u MoayIBHOM Komn-Bo
Nor/mt CaMOCTOSITEJILHOTO U3YYEeHUSI U BUIOB
€MHUIIBI . 4acoB
CaMOMNOAT0TOBKY K TeKYIIeMY KOHTPOJIIO 3HAHM
MoayJns 1 OcHOBBI 00111€1T XUMUH 30

1 MonyabHas equauna 1.1. OCHOBHBIE TOHATHS  XMMHH. DJIEMEHT, aToM,
OcHOBHbIE OHATHUSA U MoJieKkyna, (a3a, BEUIECTBO MPOCTOE U CIOXKHOE,
TEOPETUYECKUE KpUCTaJI, aTOMHas eOUHUIA MacChl, MOJb U
MIPE/ICTaBICHUS B XUMUH. MOJISIpHasi Macca, BaJICHTHOCTh M CTEMEHb OKUCIIECHUS
CrpoeHue BemiecTBa. JJIEMEHTA, SBOJIIONUS MPEACTABICHUI O XUMHUYECKOM

3JIEMEHTE, M30TOINbl U K300apbl. 1'a30Bble 3aKOHBI U 10
OpUMEHEHHE UX B XUMHHU. 3aKOHbl ATOMHO-
MOJIEKYJIIPHOTO YUECHHSI.

DNEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue GopmMybl
atoMoB 4-7 mnepuonoB. CTpoeHHE KpPUCTALIOB C
pa3HbIM TUTIOM XUMHYECKON CBSI3H.
MexxMoneKyasipHble B3aUMOICHCTBUSL.

2... MopyabHas equanna 1.2. XuMHYeCcKasi KUHETHKAa - OCHOBHBIC MOHSTHS
Y4eHus 0 XuMU4eCKOM XUMHYECKON KMHETUKH: MeXaHU3M peakiuu. CKopocTh
mpoiiecce. pEeaKkuu U METOJbl €€ PEeryaupoBaHUs. 3aBUCUMOCTD

CKOPOCTH pEakIuu OT [JaBJICHUSA, TEeMIIepaTyphl,
KOHIIEHTPALMU BEIIECTB. 3aKOH JEHCTBYIOLIUX MAacc, 18
ypaBHeHue Appenuyca. Ilonstue 00 »dHeprum
aKTUBalMU. XUMHUYECKOE PABHOBECHE, KOHCTAHTA
paBHOBecHs. C(CMellleHHEe XHUMHUYECKOTO pPaBHOBECHS

npu ACWCTBUM Pa3NuYHbIX (akTopoB, mpuHIHN Jle-
[ITarenve-bpayHna.

3 MoayabHas eqxuauna 1.3. KucnotHo-ocHOBHBIE CBOMCTBa BEILIECTB
Xumuyeckue mpouecchl B | [Iporonuruueckue paBHoBecus B pacTBopax: pH cpenpi, 20
pacTBopax OOMEHHBIE pEaKIMUd OJJICKTPOJIUTOB, MPOU3BEACHUE

pPacTBOPUMOCTH U MTPOU3BE/ICHUE AKTUBHOCTH. .
Mopyasb 2. OCHOBBI JJICKTPOXMMHH 24

4 MopyabHasa eaununa 2.1. DNEKTpOIN3, OCHOBHbIE TOHSATHUS W 3aKOHBL 20
OKHCIUTENTBHO- [IpumMepnl snekTposiv3a pacijaBOB M PACTBOPOB C
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. Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB IS
Ne Mogynst u MmoxysbHOM
Nen/mt — CaMOCTOATEJbHOr0 U3Y4YeHUsA U BUI0B
CaMOIIOATOTOBKH K TEKYIIeMY KOHTPOJIIO 3HAHUH

Koi-Bo
JacoB

BOCCTAHOBUTCJIBHBIC AKTUBHBIMH U UHCPTHBIMU DJICKTPOJaMH.
MPOLIECCHI

5 MopyabHasa eaunuua 2.2. Obmas CpaBHUTEIIbHAsA XapaKTEPUCTHKA
CBoiicTBa METaJIIOB snementoB III A. Haxoxnenue B mpupone. IIpoctsie
BEIIECTBA, (pr3nUecKre CBOICTBA, MOITydeHHE.

Ob6mas CpaBHHUTEbHAs XapaKkTepUCTHUKa
anementoB II A. Haxoxnenue B mpupone. IIpoctbie
BEIIECTBA,  (U3MYECKHEe  CBOWCTBA,  MOJYYCHHE.
[Ipumenenue anementos Il A.

CpaBHuUTENbHAs ~ XapaKTEpUCTHKA  LICIOYHBIX 24
MeTauioB. @Du3nyeckhe U XUMHUYECKHE CBOMCTBA
npocteix  [lomyuenne w  npuMeHeHuwe. TexHMKa
0e301acHOCTH PabOTHI C MICIIOYHBIMA METAJIJIAMHU.

CpaBHuUTENbHAST XapaKTEpUCTUKA (PU3NYECKUX U
XuMudeckux cBouctB d-anemenToB: Fe, Co, Ni,
matTuHOBBIe MeTaibl, Cu,Ag,Au,Zn,Cd,Hg. Koppo3sus
METaJJIOB.

BCEI'O 92

4.5.2. KypcoBblie npoeKkThl (PadoThl)/ KOHTPOJIbHBIE PA00ThI/ pacueTHO-rpaduyeckune
padoTbl/yueOHO-McC/IeI0BaTeIbCKIE PadoThI

Tabmuna 7
Pexomenayemasi mureparypa
Ne (HOMep MCTOYHHUKA B
TeMbl KypCOBBIX POEKTOB (pador)
n/n COOTBETCTBMH € PWJIAraeMbIM
CIIUCKOM)
B yueOHOM miiaHe He Mpe1yCMOTPEHO
5. B3aumMocBs3b BU0B YU4€OHbIX 3aHATHI
Tabmuua 8
B3aumocBsi3p KOMIIETEHIUH ¢ Y4eOHBIM MAaTEPHAJIOM W KOHTPOJIEM 3HAHMI CTYICHTOB
Komnerennun Jleknun J3 CPC Bup
KOHTPOJIfA
OIIK-5 1-9 1-9 1-5 TECThI

KOHTPOJIbHBIE pabOTHI,
3aIUTHI JTA0OPATOPHBIX PadoT,
3a4yer

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecneyeHne JUCHUIIMHBI

JIureparypa:

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

2. KopoBun H.B., OOmass xumusi y4eOHUK ISl CTYJIEHTOB BBICIIUX Yy4YeOHBIX 3aBeACHHU, M.:
Bricimag mkona, 2006.-556¢.

3. T'onosueBa, .M. Xumus: yueOHOe mocoOue: il CaMOCTOSTENbHON paboThl CTYAEHTOB 1 Kypca
Bcex cnenuanbHocTel,KpacHosipck: Kpacl’'AY, 2008.-268c.

4. Tpaumoepr W.M., Opranuyeckas XuMuUsA: Y4eOHUK [UIsI CTYACHTOB BBICHIMX Yy4YEOHBIX
3aBenenuit, M.: [Ipoda, 2002.- 671c.
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Kapenpa Xumum.
Hanpasnenue noarorosku 35.03.06 ArpounxeHepust
Jucrumnmna « XuMHS»

KAPTA OBECIIEYEHHOCTH JINTEPATYPOM

Tabmuma 9

Bung uznanus Mecto Heo0xoau-
Bun 5 M3 1aTeNBCeTBo Ton XpaHEeHHUs Moe KommuectBo
3aHATHU HanmenoBanue ABTODBI WSIaHNA | [lew. | Dnexrp | Buon. | Kao. Konggcmo JK3. B By3€
JI, CPC OO6mmast xumust I'munka H.JL Knopyc 2010. + |- + - 30 99
JI, CPC OO61Iast XuMmust H. B. KopoBun Bricmias mikosna 2006 + |- + - 30 92
JI, CPC Xumusi: yaeOHOe I'onosuesa, 1.1. Kpacnosipck: 2008. + |- + - 30 100
mocooue: i Kpacl'AY
CaMOCTOSITEIbHOU
paboTHI CTYIEHTOB 1
Kypca Bcex
CIIEIIMAIbHOCTEN
JI3 Opranuueckasi XUMHUSI: I'pann6epr N.H. M.: dpoda 2002. + |- + - 30 89
YICOHHK 115
CTYZACHTOB BBICIINX
y4eOHBIX 3aBEJICHHI

Hupexrop Hayunoit Gubunnorexu

3opuna P.A.




6.2. [lepeuenn pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKAMOHHON ceTH « UHTEepHET»
(nanee — ceTb «AHTEPHET)
Hayunas snexrponHas oubnuoreka «eLibrary» http://elibrary.ru/
baza manubIx Scopus - http:/www.scopus.com
[Mopran «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

M

6.3. IlporpammHoe oGecnieueHue

Windows 7 Enterprise (6eccpouHast TUIICH3HSI)

OducHeiii nmaker Office 2007 Russian Open License Pack (Axagemuueckasi auieH3us
Ne44937729 ot 15.12.2008)

MS Open License Office Access 2007 (Jluuensusi akamemuueckas Ne45965845
31.10.2011)

Kaspersky Endpoint Security ans Ousneca. Crangaptaeiii Russian Edition. 1000-1499
Node 2 year Ediucational License (nunensus 17E0-171204-043145-330-825 ¢ 12.04.2017 mo
12.12.2019)

CBoOosiHO pacmpocTpaHsieMoe mporpaMMHoe obecneduenue: Moodle 3.5.6a (cucrema
JMCTaHLIMOHHOTO 00pa3oBaHus),

Notepad++, Oducusriii maket LibreOffice 6.2.1

7. KpuTepuu OlleHKH 3HAHWH, YMEeHUIl, HABBIKOB U 3asIBJICHHBIX KOMIIET eHIN I

[Ipn wu3ydeHWMM IUCHMIUIMHBI «XUMHUsA» C OakajgaBpamMd B TeueHHe 1 cemecrtpa
MPOBOJIATCS JIGKIIMU W JIADOpaTOpHBIE 3aHATHs. 3adeT MpeIyCMOTpeH mocie | cemectpa
npoBoauTCs B opMe TecTupoBaHus Ha miaTdopme Moodle mu6o Ha OymMa)kHOM HOCHUTETIE.

Texkymasi arrectanusi 0akaJaBpoOB MPOBOJUTCS BO BPEMs 3a4ETHO-3K3aMCHAIMOHHOW
CECCUU TIPENOIaBaTeIIIMU, BEIYIIIMMHU JICKITHOHHBIC U JTA00PATOPHBIC 3aHSTHS MO TUCIMIUTHHE B
creayromux Gopmax:

-  TIOCEIICHUE JICKIMI U BEICHUE KOHCIICKTa;

- 3ammTa JJabopaTopHBIX paboT B hopMe cOOECETOBAHMS;

- OTHCTBHO OILICHUBAIOTCS JIMYHOCTHBIC KAuecTBa CTYJICHTOB: HCIIOJHUTEIHLHOCTD,
WHUIIMATUBHOCTh, AKTUBHOCTb.

KoHTposib  OCBOGHUSI MOAYJIBHOW JAMCHUIUIMHBI  «XUMHS»  OCYIICCTBISCTCS C
UCIIOJIb30BaHUEM OAJUTBHO-PEHTHHTOBOM CHCTEMBI, BKIIIOYAKOIIEH BXOTHOW (B Havyalle U3y4eHUS
MOJYJIbHON NUCHUIUIMHBI), TEKYIIUN (Ha 3aHATHIX), PYOSKHBIH (IO MOAYNSM) M BBIXOJHOMN
KOHTPOJIb (3a4eT) 3HAaHWH, YMCHHI U HABBIKOB CTYJICHTOB.

YuuteiBaloTCSd BCE BHUABI Y4eOHOU JESATENbHOCTH, OIICHMBAEMbIE OIPEIEICHHBIM
KOJIM4eCTBOM 0asuioB. B uTOroByto cymmy OanioB BXOJISAT Pe3ylbTaThbl BCEX KOHTPOJIUPYEMBIX
BU/JIOB JICATEIHHOCTH.

CryneHT 00si3aH OTYMTATHCS MO BCEM Y4YEOHBIM MOJIYJISAM AUCHUIUIMHBI U C Y4ETOM
BBIXOJJHOTO KOHTPOJISI Ha0paTh He MeHee 60 OalIoB Mo TaHHOW JUCIUILTHHE.

Bce Bunbl yueOHBIX pabOT JOKHBI OBITH BHITIOJIHEHBI TOYHO B CPOKH, TTPETYCMOTPEHHBIE
rpaduKoM y4eOHOTO Tmpolecca.

CryneHT, mpomyCTUBIINHN TabopaTopHbie pabOThl 00si3aH OTPabOTaTh MX B YKa3aHHOE
MpernojaBaTesieM BpeMsl U 3alUTHTh paboTy. HemocTaromue Gamibl MOMONHSIOTCS PElIeHueM
pacueTHBIX 3aja4, a TAKKe HAMMMCAaHUEM M 3allUTON pedepaTa Mo mMpomyIIeHHON TeMeE.

IIpomesicymounulil KOHmMpOIb IPOXOIUT B POpME 3a4eTa, KOTOPBI MOXKET MPOXOJUThH B
BHJIE TECTUPOBAHMUS, WM YCTHOTO OTBETA.

Kpurepuu BbicTaBieHus: oueHok: 60 GamioB u Gonee — «3adyer», MmeHee 60 GaioB —
«HE3aUueT».



Bonee mnoapoOHO mpomucaHbl KPUTEPHHM BBICTABJICHUS OLEHOK IO TEKyLIEH u
MPOMEKYTOUHOM aTTecTanu B (POH/E OLICHOUHBIX CPEJICTB MO JAHHOW AUCIUTUINHE.

8. MaTepHaJILHO-TEXHI/I'{eCKOG odecneuyeHue AUCIHHUIIIMHBI

VY4eOHble ayAUTOPUH IS IPOBEIEHUS 3aHATUH JIEKLIMOHHOTO TUIIA!

5-05 Jlexuuonnsbii 3an CTanioHapHasi MyJIbTUMEIUITHAS YCTAaHOBKA, KOMIIBIOTED, MAPTHI,
CTYJbsl, MApKEepHasi 10CKa.

VY4eOHble ayIuTOpUU AJsl MPOBEACHUSA 3aHATUNH CEMHUHApPCKOro THUIIA, TPYNNOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAlUN, TEKYILIErO0 KOHTPOJIS U IPOMEXKYTOUYHOM aTTeCTalluH, a TaKXKe
MOMEILEHUS JUIsl CAMOCTOSITENIbHOM paOOThI M MOMEIIEHUS Ui XPAaHEHUS U MPOPUIAKTHYECKOTO
o0cyXUBaHUs y4eOHOTO 000pY/I0OBaHUS:

VYueOnas ayautopusi, 1-011. Bopnsnas Oans, On.aumrtka 1-komdopounas, Ctoisl
naboparopuslie, JlabopaTopHas mocyza.

4-05 VYwueOnas ayauTtopus; Y4eOHble ayaUTOpud i OOMIEr0  IOJIb30BAHUS
MpeIHa3HAYEeHBbI I CaMOCTOSATEIbHON PabOThI CTYIEHTOB:APTHI, CTYJbs, Jocka, Wi-Fi.

4-06 VYueOHas ayauTopus; Y4eOHbIe ayauTOpud I OOIIET0  IOJIH30BAHMS
MpeAHa3HaYEHBI JIJIsi CAMOCTOSITEILHOM PpaO0ThI CTYACHTOB:MIAPTHI, CTYJbsA, 1ocKa, Wi-Fi.

9. MeToguvecKue peKOMEHAAUNH ISl 00y4AI0MIUXCS 110 OCBOEHHM IO U CIIUIIUHbI

9.1. Meronnueckne yKazaHus M0 JUCHUILINHE 11 00y4arOLIUXCS

JucuuninmHa «XUMHS» COCTOUT M3 TPEX MUCHUMIUIMHAPHBIX Moaysieu. g ycnenrHoro
OCBOGHHMSI K@XJOr0 W3 MOIyJeH CTYIEHT [OJDKEH BHHUMATEIhbHO TMPOCIyIIaTh |
3aKOHCIIEKTHPOBATh JICKIIUIO TI0 3TOW TeMe, MOATOTOBUTHCA K BBIMOJHEHUIO JabOpaTOpHOM
paboTHI, BHITIOJHUTH 3Ty JIAOOPATOpHYIO PaboTy B j1abOpaTOpPUHM M 3alIUTUTH €€, BBIIOJHHUTH
JOMaITHee 3aJjaHue U B CPOK CZIaTh €ro Ha mpoBepkKy. Kakiplii u3 BUAOB yue OHOU AesTETHLHOCTH
OIlEeHWBAeTCA B Oa/utax W yUMTHIBAeTCS B pEeHTHHTE CTyaeHTa. JIJIsi caMOKOHTPOJIS CTYIEHTOB
MpeAHa3HaYeHbl TECThl M KOHTPOJIbHBIC BOMPOCHI B YU4EOHOM MOCOOWMU IJII CaMOCTOSITEIIbHON
paboTtel. KOHTPOJIb OCBOEHUST TEMBI CTYJICHTOM OCYIIIECTBIISETCS B BUAEC YCTHOTO COOECEIOBaHMS
WU TTIUCBMEHHOU paboThl. CTYACHTBI TaKK€ MOTYT BOCIOJIB30BAThCS TUCTAHIIMOHHBIM KYpCOM
Ha maatdopme Moodle, caMOCTOATEILHO M3YyYUTh TEMY U B Cilydae IPOIYyCKa ayJuTOPHOTO
3aHATUS TIO YBOKUTEIBLHOW MPUYUHE, MPEAOCTABUTh IPETOJIAaBaTeNI0 MOAPOOHBIH KOHCIIEKT
JIEKLIMH.

J1J11 KOHCTIEKTUPOBAHMS JIEKIIUHA PEKOMEH]TyeTCsl 3aBECTHU OTAETbHYIO TeTpaib. KoHcnekT
Ka)KJIOM JIGKIIMH CJIeyeT HaYMHATh C Ha3BaHUS TEMBbI JICKIIMHM U YKa3aHUS JaThl €€ MPOBEACHUS.
Bce 3aronoBku pasnienoB JEKIUHU CleIyeT 4E€TKO BBLICISITH, HAIpuMep, noadépkuBaHueM. Bo
BpeMsi JICKIIUU CJIEeIyeT BHHMMATEIbHO CIEAUTH 32 XOJOM MBICIH JIEKTOpa W 3alHChIBATh
BKHEHIIME OMpeAeNeHus, pa3bsCHeHHs, (OpMynbl, Ha3BaHUS BEIIECTB, YpPaBHEHHS
XUMHUYECKUX peaknuil. Takke HYXKHO cTaparbcs BOCIPOU3BOJIUTH B KOHCIIEKTE PUCYHKU H
TabNIuIbl, KOTOpBIE NEeMOHCTpHUpYeT IlekTop. llpu camocTositensHOM paboTe cTyaeHTa C
KOHCIIEKTOM JICKIIMH CJeIyeT OCYHIECTBISTh CAMOMPOBEPKY, TO €CTh CIEIUTh 3a TEM, YTOOBI
OCBOEHHBIM OKa3aJiCsi BeCh MaTepuall, U3JI0KEHHBIN B IEKIIUU.

Jlis moaroToBku U OOPMIICHHIO OT4YeTa O JabopaTopHOil paboTe cleayeT 3aBecTH
OTIENbHYIO TeTpanb (JabopaTopHblii skypHan). HeoOxomuma moMarmHss caMOCTOSTETbHAas
MOATOTOBKA K TabopaTopHBIM paboTam. JlomaliHss MOATOTOBKA SBIISAETCS HEOOXOTUMOM YacThIO
nabopatopHoii paboThl. be3 HeE HEBO3MOXKEH OCMBICICHHBIM MOAXO0J K BBIOIHEHUIO
AKCIIEPUMEHTOB U M3MepeHuidl. Kpome Toro, orpaHM4eHHOE BpeMs, OTBOJMMOE Ha BBIIIOJHEHUE
nabopatopHoit paboThI, TPEOYET XOPOIIO CKOOPAMHUPOBAHHBIX IEHCTBUHN CTYAEHTa, K KOTOPBIM
TaK)Ke HEOOXOAMMO MPEeIBAPUTEIHLHO MOArOTOBUTHCA. [locie 3aBepiieHus YKCIepPUMEHTaATbHON
gacTu paboThl HEOOXOAMMO MPOU3BECTH 0OPAOOTKY MOJIYUEHHBIX PE3yIbTATOB, CIENATh BHIBOIbI
U 3alUTUTH paboTy y Mpemno aBaTesl.
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9.2. Memoouueckue ykazanus no OUCYUNIUHE O UHEATUO06 U JIUY C 02PDAHUYEHHBIMU
603MONCHOCIMAMU 300P08bA

B OeIaX OCBOCHUS y‘-IC6HOfI nporpamMmbl  JUCHUIIJIMHBI HWHBAJIWAAMU W JHLOAMH C
OTpaHNUYCHHBIMH BO3MOKHOCTSAMMU 3J0POBbA oOecrneunBaeTcs:

1. Jl11 MHBANUOB U JIUL C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI [10 3PEHHUIO:

1.1. pa3MelleHNe B JOCTYIHBIX JUId OOydaroluxcs MecTaX U B aJalTUPOBAHHOM
(dopme cripaBovHOI HH(GOPMAIMH O PACTTUCAHUN YICOHBIX 3aHATHH;

1.2. IPUCYTCTBUE AaCCHCTEHTa, OKa3bIBAIOLIEro oOydaromeMycs HeoO0XO0AUMYIO
MTOMOIIIb;

1.3. BBIIIYCK aJbTEPHATUBHBIX (OPMATOB METOJUYECKUX MaTepHalioB (KPYIHBIH
wpudt nm ayanodanisl);

2. JIJ11 MHBANUOB U JIUL C OFPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBS IO CIYXY:

2.1. HaJJIeXalluM1 3ByKOBBIMU CPEICTBaMH BOCIIPOU3BeIeHNE HH(POpMAIUK;

3. JIJ1s MHBATUAOB U JIUI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbSI, UMEIOIINX

HapYIICHHUS ONIOPHO-/IBUTATEIILHOTO aIapara;

3.1. BO3MOXHOCTh  OECHpENATCTBEHHOTO0 JOCTyna oOyJaromuxcsi B  ydeOHbIE
IMOMCIICHUSA, TYaJICTHBIC KOMHATBI U JPYTrU€ IMOMCIHICHUA YHUBCPCUTETA, a TAKKC Hpe6BIBaHI/Ie B
YKa3aHHbIX TIOMCHICHUAX.

OO6pazoBanne 00y4YaIOMIUXCS ¢ OTPAHWUYECHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI MOYKET OBITh
OpPraHMU30BaHO KaK COBMECTHO C JPYTrUMH OOYYAIOIIMMUCS, TaK U B OTIEIBHBIX TPYIIAX HIH B
OTIENbHBIX OPTraHU3AIHSX.

Tabmuma 12
Y4eOHO-MEeTOIMIECKHE MaTePUATBI IS CAMOCTOSTEIFHON paboThl 0OYJarOIIMXCS U3
Yrciia MHBAJIHJIOB U JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3JI0POBbSI TPEIOCTABIISIOTCS B
OJTHOM M3 (GOPM, aTANTHPOBAHHBIX K OTPaHUYEHUSIM HX 3JI0POBbS U BOCIIPHSITHS WHOOPMAIHH.

Kateropuu ctyneHToB Dopmbl

C napyuieHue ciryxa . B [I€YaTHOM (opMme;
o B (popMe 3IEKTPOHHOTO TOKYMEHTA;

C napyuieHnueM 3peHus o B [I€YaTHOM (opMe YBETHMUEHHBIX
mpudTOM;
o B (popMe 3IEKTPOHHOTO JOKYMEHTA;
° B (hopme aynmodaiina;

C HapylieHueM OmOpHO-BUTATEIFHOTO o B II€YaTHOU QOpME;

anmapara . B (popMe 3IEeKTPOHHOTO TOKYMEHTA;
° B (hopme ayanodaiina.

JlaHHBI TEpeYCHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHI'CHTA
oOyJaromuxcs.

B ocBOCHMM JHMCHIUIUIMHBI MHBAJIMJIAMH M JIMIIAMH C OTPAaHHUYEHHBIMH BO3MOYXHOCTSIMHU
3II0pOBBs OOJIBIIOE 3HAUCHHE MMEET WHAMBHIyallbHAs padora. [Toa MHAMBHUIYaIbHOHM paboOTOM
noJipazymeBaercsi B¢ (OpMbI B3aUMOJICHCTBUS C MPEIOIaBaTeNIeM: WHAWBUAYyabHAsS y4eOHas
paboTa (KOHCYJbTAllMU), TO €CTh JOTIOJHUTEILHOE pPAa3bICHEHHE YYEOHOro Marepuaia u
yIIIyOJICHHOE M3YYEHHE MaTephalia ¢ TeMU O00yJaroIIUMUCS, KOTOPhIC B 3TOM 3aWHTEPECOBAHBI,
W WHJIUBHyalbHas BOCIUTATElbHAs paboTa. VHAMBHIyalbHbIC KOHCYJIbTAIIMH 1O MPEAMETY
SIBIIIIOTCS.  BaXHBIM  (DAaKTOPOM,  CHOCOOCTBYIOIIMM  WHIMBHIyaIM3alldd  OOy4YeHUS U
YCTAaHOBJICHHIO BOCIHUTATEILHOTO KOHTaKTa MEXIy TMpernojaBareieM | 00ydJaromuMcs
WHBAJINJIOM HJIK OOYYAIOLIUMCSI C OTPaHUYCHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI.
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PEULEH3HUSA

Ha pabouyIo nporpamMmy yMedHOH THCMIIHHLL « XM
COCTARICHHYIO JOKT. TeXH.HAYK, npoeccopom Crynko T.B. u kaua.xum. Hayk.
Aouentom Kasavenko A.C. 215 Gakanaspos HANPaBIeHHs MOArOTOBKN 35.03.06
«CATPOMHAKEHEPHS», HANPABICHHOCTH (TPOdh) «InerTpoobopy nosanme 1
VICKTPOTEXHONOIHN B arpoOnPOMBILLIEHHOM KOMIT/JICKCEs

Pabowas nporpamma  yueBuoit aucumnanus «XHUMHE» cOCTaBaeHa B
coorseteTRHM ¢ PIOC BO # npeanasnadena 115 CTYASHTOR OUHOIO OTACTCHNUS,
O0yHaIoIMXCs M0 Hanpasienmo 35.03.06 «ATPOMHIKEHEPHAN, HATIPARACHHOCTh
(mpaiib) «INeKTPOOGOPY 0BAHKE 1 IIEKTPOTEXHONOIHH B arponpoMBILIICHHOM
KOMILIERCE»

B paBoueil nporpamme onpenenembt uean u zagaum JHCUHTLIHHBI,
MPEANOKeHa CTPYKTYPAa M NOAPOOHO MPEJACTABICHO COACPARAHNE AHCLHIIHHLL B
NPOTPAMME  NOKA3aHa TPYAOEMKOCTL  TEMATHUECKHX MOAYAEH W MOIYJIbHBIX
CAMHHIL JAMCUMILTHHBL Packpeito cogepaanne aekumii, AabOPATOPHBIX 3aHATHIA,
YKa3aH XapakTep KOHTPOAbHLIX MEPOTPHATHIA.

B nporpamme npeanioikeH nepedenh BONPOCOB IS CAMOCTOSTENBLHONO
O0Y4eHMS 10 Pa3ienam AMCHHILINHBL, NOKA3AHA BIAHMOCEN 3L (hopmupyembIx
KOMMETeHUNH ¢ conepkannesm kypea « Xusnsy,

[porpamMMa  COaepANT  pekOMEHAALMH  MCHOABIOBANIS yUeOHoi u
METOANYECKOH INTEPATY LI, @ TK JKEe MMSIOINETrocs Ha Kade/1pe 060pY 10BAHHA,

Lleaesoe HasmaveHue, aKTYAILHOCTE, COACPIKAHHE NPOIPAMMbl, VPOBEHE
H3NOKCHUA NOBONAIOT PEKOMEHAOBATL PabONYIO MPOrpaMMy 10 JIHCUHILIHHE
«XHMHA» 1% CTYACHTOB OMHOIO OT/AC/ACHUS, O0YHAIOUIHXCS 110 HANPABJICHIIO
35.03.06 «ATpOHHIKEHEPHS ), HANPABICHHOC T (1npodunn)
«INEKTPOODOPYAOBAIME W IICKTPOTEXHOMOTHH B arporpOMBILIACHHOM
Komruiekeen, cocragienuyio Ctynko T.B. n Kazauenxo A.C. K HCIOALIOBIHHIO B
OOYUYEHNH CTYIEHTOB,

Peuenszenr:
K.XGH., Hee MUXXT CO PAH
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