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PaGouyasa nporpaMma MMCUMIUIMHEL «XHMHA® COCTABICHA B COOTBETCTBHH C TpeOOBaHHAMH
DeaepanbHOro NoCyIBpCTBEHHOTO 00pazoBaTe/IBHOIO CTAHAAPTA Bhiciucro oOpazosanns (PI'OC BO),
VTBEPIKAEHHOTO nprkazoM Munncetepersa obpasosanns u Hayku Poceniickoi enepaunu 20.10.2015
r. Ne 1172, Pabouas nporpaMma npeiHaiHayeHa Juit  NOAroToBKM  Gaxanaspa 1o
sanpapnennio3s.03.06  Arponmkenepusi, npobuns - Texmoaorndeckoe ofopyroBanmne s
XpaHeHHs! i NepepadoTIH CeNLCKOX03ACTBEHHON Moy K1,

Hacrosuas  pabowas  nporpaMMa  AMCLUMIUTMHBI  COCTABIEHA B PaMKaXx  OCHOBHOH
npodeccHonansHoll obpazosatensioi nporpamMsi (OTMOIT) u yunTeBaeT ocobenHoCTH 06yueHHs
NpH HHKIIO3HBHOM 0OPAsOBAHHMH MU C OrPaHHYEHHBIMK BO3MOXHOCTAMA 3a0poses (OB3) n
HHBATHUOOE.

CocTaBHTenb — KaHIHAAT TEXHHYECKHX HaYK, Aouent Xoxnos A.B.

Pabouas nporpamma aucumnanse ofcyineHa Ha sacenanud xadeaper «Marematnueckne
eCTeCTREHHOHAYYHBIE JIHCINTUTHHBD
03 mapra 2017 r. (mpoTokon No 8).

3ap. kadenpolt «MareMaTHHCCKHE ¥ CCTECTBCHHOHAYMHBIC o
JHCUHIUTHHEE, JOKTOP TEXHHYECKHX Hayk, npadeccop ,ﬁp(, E.M Bacapriruna

PaBouas nporpamMma IHcUHNAKHLI 0A00pena MeToanyeckol komucered daxynsrera TC B ATIK
06 mapta 2017 r. (nporokon Ne 8).
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COJEPXAHME

[Inaampyemble pe3ynbTaThl OOy4YeHHS 1O JUCHUUIUIMHE, COOTHECCHHBIE C
IJIaHUpYEeMbIMU pe3ysibTaTaMu ocBoeHus: OITOII
1.1. ILenp u 3324 JUCHUILIAHEI
1.2. IInanupyemble pe3ynbTaThl 00YUCHHS 1O TUCIUILIHHE (TTOKa3aTeln
c(hOPMUPOBAHHOCTH KOMITETEHITHI )
Mecto nucuumunbl B crpykrype OITOIT
OOBeM TUCHMITIIMHBI U BUABI Y4eOHOH paboThI
3.1.  Pacmpezaenenne ooObemMa JUCIUIUIMHBI 110 BUIAM y4eOHOM pabOThI

3.2.  Pacmpenencnue yaeOHOT0O BpeMEHHU 10 pa3jesiaM U TeMaM

CTtpykTypa U cofep KaHue TUCIUILTHHBI

4.1. CopepxaHue TUCHUTLITUHBI

4.2. CopepxaHue JEKIIHHA

4.3. Copaepxanue 1abOpaTOPHBIX 3aHATUN

4.4. CopaepxaHue MPAKTUICCKUAX 3aHITUN

4.5. Bunasl v coaepkaHue CaMOCTOSTEIHHON paboThl 00yJarOITUXCsI
Y4eOHO-MeTOINYeCKOe 00eCIIeUeHUE CaMOCTOSTEIbHON pabOThl 00YJaIOIIUXCsl
10 TUCITUTUINHE

@®OoH/T OIICHOYHBIX CPEIICTB LISl TPOBEACHUS IIPOMEKYTOYHOMN aTTeCTalluu
00yJaromuxcs Mo AUCIUTUTHHE

OcHOBHas U JIONIOJHUTEIbHAS yueOHas TUTepaTypa, HeoOXoaumast JUisi OCBOCHHSI
JTUCIUTLTAHBI

Pecypcbl nHDOpMaIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTH «HTepHeT»,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLINHBI

Metoanueckue ykazaHust Uit 00y4JaroIuXcsi M0 OCBOCHHUIO TUCITUTUINHBI
WNudopmanoHHbIe TEXHOJIOTHH, UCTIONIB3yEMbIE TIPU OCYIICCTBICHUN
00pa3oBaTENFHOTO MPOIIECca 110 TUCIUILINHE, BKITIOYas TIepeuyeHb
MPOrPaMMHOTO o0ecTieueHus: U HHPOPMAIIMOHHBIX CIPABOYHBIX CUCTEM
MatepuanbHO-TeXHUYECKas 6a3a, He0OX0AUMasi JJi OCYIIECTBIICHUS
00pa3oBaTeNBLHOrO MpoIiecca M0 AUCHUILTUHE

WNunoBarmonHbie popMbl 00pa30BaTEIbHBIX TEXHOJIOTHN

[Tpunoxxenue Nel. ®oH OIIEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOIIS
YCIIEBaEMOCTH H MTPOBEICHUS IPOMEKYTOYHON aTTECTAUU 00YJAIOIIIXCS TI0
JTUCIUTLTNHE

Jluct perucrpanuu N3MEHEHUN
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no HanpasneHuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K CJICIYIOIUM BHIaM TPOPECCHOHATBHON JEATEILHOCTH: HAYYHO-HCCIICIOBATEIBCKOM, MMPOCKTHOM,
MPOM3BOACTBEHHO-TEXHOJIOTUUECKOM, OPraHM3allMOHHO-YIIPABICHYECKON IS TEIbHOCTH.

Heas qucuumiIuHbl — cHOpMUPOBATH y CTYACHTOB CHCTEMY (YHIAMEHTAIBHBIX 3HAHUH IO
XUMHH, HEOOXOTUMBIX IS TOCIEIYIOIIeld MOJATOTOBKH OakaniaBpa, CocoOHOTO K 3(pQeKkTuBHOMY
PEIICHUIO MPAKTHYECKUX 33a/1a4 CEIbCKOXO3SMCTBEHHOTO MPOU3BOJCTBA, a TAKXKE CIOCOOCTBYIOUIMX
JAIbHENIIEMY Pa3BUTHUIO JTUYHOCTH.

3agaun QTUCHMIJIMHBI:

— MH3YUYUTb OCHOBHLBIC XWMHYCCKHUC ABJICHHA, OBJAACTH (I)YHI[aMCHTaJIBHBIMI/I IIOHATUAMU,
3aKOHAMH U TEOPUSMH KIIACCHUECKOW U COBPEMEHHOW XHMHH,

- C(bOpMI/IpOBaTB OCHOBBI HAYYHOI'O MUPOBO33PCHHA U COBPEMCHHOI'0 XUMHUYCCKOI'O MBIIIJICHU A,
O3HAKOMHUTBCS C HAYYHOHW ammapaTypodl M METOJaMH XHUMHYECKOTO HCCIEIOBaHHs, NpUoOpecTH
HAaBBIKU MPOBCACHUA XUMHUYCCKOI'O SKCIICPUMCHTA,

— HAYYUTHCS BBIACISATH XMMHUYECKOE COJCP)KaHUE B MPO(ECCHOHAIBHBIX 3ajadyax Oyayluei
JeATSIIbHOCTH;

— OBJIAJICTh METOJIAMH PEUICHHS MTPO(ECCHOHATBLHBIX 3a/1a4.

1.2. llnanupyemble pe3yJbTaThbl 00yUYeHHUs 110 JUCHHUILIMHE (IOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

[Tnanupyemsbie [Tnanupyemble pe3ynbTaThl O0y4eHHs 110 AUCHIUTUTHHE
pE3yNbTaThI
oceoermsa OIOII 3HAHUSA YMEHHUS HABBIKU
(KOMIIETEHIINN )

OIIK-2 OOyuarommiics  nowkeH | O0yvaromuics OOyuaromuiicst JOJDKEH
CIOCOOHOCTBH K 3HaTh: OCHOBHBIE 3aKOHBI | JOJKEH BIIQ/IETh: HaBbIKAMU
MCTIOJIH30BAHUIO XUMHH,  SBICHHS W | yMETh:UCIOIb30BATh ONMCaHWS  OCHOBHBIX

OCHOBHBIX 3aKOHOB | ITPOLIECCHI, Ha KOTOPBIX | OCHOBHbIE XUMHUYECKHE | XUMHUYECKUX  3aKOHOB,
€CTEeCTBEHHO- OCHOBAHBI NPUHIAIEI | 3aKOHBI W TIOHSTHS B | SIBICHUHA W TIPOIIECCOB,
HAyYHBIX JUCLIMILUINH | JEHCTBUS 00BEKTOB | MPO(eCcCHOHATBHOM Ha KOTOPBIX OCHOBAHBI
B IPO)eCCHOHATBHON | PO ECCHOHATHLHOM NEeSITeTPHOCTH ¥ JUIS | IPUHIMIBL  IeHCTBUSA
JeSTeNbHOCTH JeSITEIbHOCTH U KOTOPBIE | PEIICHUSAUHKEHEPHBIX | OOBEKTOB
HCIOJIb3YIOTCS s | 3axa4 - (b1.5.23-YV.1) | mpodeccuonanbHoit
pelIeHUsT  MHXKEHEpPHBIX JeATeNbHOCTU u
3anau-(b1.5.23-3.1) KOTOpBIE HCIIOJIb3YIOTCS
TUIS peleHus
WHXCHEPHBIX
3anay - (b1.5.23-H.1)

2. Mecto aucunmimnbl B ctpykrype OITIOII

JuctummHa «XWMHS» OTHOCUTCA K 0OazoBoi yactu bnoka 1 (b1.6.23) ocHoBHO#
npodeccuoHabHOW 00pa30BaTeIbHON MpPOrpaMMbl OakajaBpuaTa IO HAMPABJICHHUIO TOITOTOBKH
35.03.06 Arpounxenepus, npoduiab - TexHonoruueckoe oOOpylOBaHME [UIS XpaHEHUS U
nepepaboTKU CeNbCKOX03IUCTBEHHOM MPOTYKIUH.




Pa3ienbl AMCHUMTIMHBI M MEKIUCHUIITIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYHOIIHMMH) U 00ecieYHBaeMbIMU (MOCJAEIYHOIIUMH) THCHUIINHAMHA

HaunmenoBanue
o0ecreunBaroImXx

DopmMupyeMbIE KOMIIETEHLIMU

No | (mpenuiecTBYIOLINX)

n/m | u obecneynBaeMbIX
(mocnenyrommx)

JTUCIUTIIINH, TPAKTUK

Pa3nen 1

Pa3nen 2

Pazgen 3

Pa3znmen 4 Pazgen 5

[TpenmecTByrouue AUCUUIIIINHBIL, IPAKTUKH B Y4€OHOM IJIAHE OTCYTCTBYIOT, [IOCKOJIBKY
JUCLMILIMHA u3y4daercs B 1 cemecTpe

[Tocnenyromuye TUCIUIIIIMHBI

1. Drsnka OlK2 | OIK2 | ONK2 | ONK2 | OIK=2
2. Buonorns ¢ OMK-2 | OIK2 | OIK-2 ] OITK-2
OCHOBaMu >KOJIOTUHU

3. O0bém AuCHMIVINHBI U BUJbI y4eOHOH padoThl

O0beM nucuuIUIMHBL cocTaBisgeT 3 3aderHble eauHunbl (3ET), 108 akagemuueckux 4acos.

HI/ICHI/IHHI/IHa HU3Yy4acTCd B 1 CEMCCTPC.

3.1. PacnpenesieHue 00beMa JMCUMILUIMHBI 10 BUAAM YUeOHOH padoThl

Bu yaeOHo# paboThi KonuuectBo yacos

KonTakTHas padora (Bcero) 32

B ToMm uuce:

Jlexuuu 16
[Mpaktryeckue 3austus (I13) -
JlaGopatopusble 3ansaTus (JI13) 16
CamocrosiTerbHas pagora odyuaroumxcs (CP) 76
Kourtpousn -

Hroro 108

3.2. Pacnipeesienue yue0HOro BpeMeHH MO pa3jiesiaM H TeMaM

B TOM YHCJIC

HanmenoBanue pasnena u BCero 4acos KOHTaKTHas pabora KOHTPO
n/m TEMBI CP JIb
JIEKITUHA JI3 113
1 2 3 4 5 6 7 8

Pa3znen 1. OcHOBBI CTpOEHUS BELIECTBA




1.1. Bsenenue. OcHOBHBIE 18 1 2 - 15

3aKOHBI XUMUH. X
1.2. | XuMmus u nepuoanyeckas 20 3 2 - 15
CHCTEMA DJIEMEHTOB. <

CrtpoeHue aTOMOB.
XUMHYEcKasi CBA3b.

Pa3nen 2. B3anMoI1eicTBUS BEIIECTB

2.1. XumMmuueckas 10 2 2 - 6 X
TepMoauHaMuKa. OCHOBHBIE
3aKOHbI TEPMOJMHAMUKH.
XuMHueckasi KHHETHKA.
XUMHUYECKOE PABHOBECHE.

Paznen 3 PactBopbl.

3.1. XUMHYECKHE CUCTEMBI: 17 3 3 - 11 X
PacTBOPBI, AUCIICPCHBIC
cuctembl. OCHOBBI
XHMHYECKOI0 aHaIn3a
BOJIHBIX PaCTBOPOB.

Paznen 4. DnekTpoXUMHUYECKUE TIPOLECCHI.

4.1. DNEKTPOXUMHUICCKHE 18 5 5 - 8 X
CHCTEMBI: KHCIOTHO-
OCHOBHBIC U OKHCIUTEIHLHO-
BOCCTaHOBUTEIIbHEIC
CBOICTRBA BEIIECTRA.
['anpBaHMYECKHE DJICMCHTEL.
XuMHYeCKUEe NCTOYHUKH
TOKa. DJIEKTPOJIU3
coennHenuil. Kopposns
METaJJIOB U 3allliTa OT
KOPPO3UH.

4.2. PeakupronHas crrocoOHOCTh 13 1 1 - 11 X
BellecTB. XUMHUUECKHE
CBOMCTBA METAJLJIOB.

Pa3znen 5. DnemMeHThI OpraHn4eckol XUMHUH

5.1. DJIeMEHTBI OpraHu4ecKoi 12 1 1 - 10 X
XUMUH, TTOJIMMEPHI,
OJIUTOMEPBHI.
KonTpouib - X X X X -
Hroro 108 16 16 - 76 -

4. CTpyKTYypa M coaepKaHue TUCHUILINHBI
4.1. Coaep:xxanue TUCHUNIMHBI
BBenenne

XuMus Kak 4yacTb ecrecTBo3HaHus. [Ipeamer xumun. BeniectBo. Buabl XMMHUYECKUX peaknu.
CBsA3b XUMUU C APYTUMU HayKamMHu. 3HAYC€HHE XUMHUU B (OPMUPOBAHUU MBIIUICHUS, B U3YUYCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHUH.

OcCHOBBI CTpOEHHS BelleCTBA

DONEeKTPOHHOE CTPOEHHWE aToMa M CHCTeMaTHKa XHUMHYECKUX JJIeMeHTOB. KBaHTOBO-
MexaHuueckas moaenpb aroma. [Ipunuun Ilaynu u npaBuno Xynaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atoMmoB. Ilepuonuueckass cucrema J[.MI. MenzaeneeBa W H3MEHEHHE CBOMCTB DJEMEHTOB M HX
coequHeHU. OKHCIUTEIHHO-BOCCTAHOBUTEIbHEIC CBOMCTBA DJIIEMEHTOB. XHMHYECKas CBSI3b.
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OCHOBHBIE TUIIBI U XaPAKTEPUCTUKH CBsI3U. KoBalleHTHAsA U MOHHAs CBA3U. METO/1 BaJICHTHBIX CBSI3EH.
I'm6punuzanus. Ilonstne o wMerone MojekyinspHeixopOutaneii. CTpoeHHMe H CBOMCTBA
MpOCTEUIIMX MOJeKyd. Tumbl B3auMoAelcTBHS MoJiekys. KomiuiekcHble coenuHeHus. OCHOBHBIE
BU/JIbI B3aUMOJICHCTBUS MOJIEKYJ. CUJIbI MEXKMOJICKYIIPHOTO B3auMoaecTBus. BonopoaHas cBA3b.
JloHopHO-akiienTopHoe B3aumojeiicTBue MoJiekysl. KomiuiekcHble coeauHeHus. KomIuiekcsl,
KOMIUIEKCOOOPA30BaTENU.JIUTAH/IBI, 3aps]l U KOOPJAMHAIMOHHOE 4YHCIO KOMIUIEKCOB. THIIbI
KOMIUIEKCHBIX coelUHeHUM. [IoHsTHE O TeopusaX KOMIUIEKCHBIX COCIMHEHHMU. XUMHUS BEIIECTBa B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEeraTHO€ COCTOSHHE BeElIeCTBA. XHMMHUYECKOE CTpPOCHUE
TBepaoro Ttena. AmopdHoe cocrosHue BemiecTBa. Kpucrtamiel. Kpucrammuyeckwe pemeTky.
XuMuueckasi CBsi3b B TBEpJbIX Tenax. MeTamuueckas CBA3b U METAJUIbl. XUMHUYECKas CBS3b B
MOJYNPOBOJHUKAX W JUJIEKTpuKax. PeanbHble kpuctawuibl. IIpoctoe BemectBo. M3omepusi u
AJUTOTPOIIHUS.

B3aumoneiicTBus Beuecrs

OJeMeHThl XUMUYECKOM TepMOIUHAMUKH. DHeprerudeckue 3(h(eKTbl XMMUYECKUX peaKIuii.
BuyTpenHss osHepruss u SHTanbnug. Tepmoxumus. TepMoXuMUYecKHe 3aKOHbI M YpaBHEHUS.
OHTanenus 00pa3oBaHUS XUMHMUYECKUX coeanHeHHid. CTaHgapTHOE COCTOSHME. ODHTpOIHS U ee
M3MEHEHHE TPU XUMHUYECKUX Tporeccax. JHeprus ['mb0ca u sueprus ['enpMronbua 1 uX U3MEHEHUS
IIPY XUMHUYECKUX IpoLeccax. YCJIOBUS CaMOINPOM3BOJIBHOIO IPOTEKAaHUS XMMHMUYECKHUX PEaKLHM.
VYcnoBusa xumMudeckoro paBHoBecusi. OOpaTuMble U HEOOpAaTUMBbIE peaklUu. XUMUYECKUI TOTEHIIHUAI.
AKTUBHOCTb M KOO (QHUIUEHT aKTUBHOCTH.
Xumunyeckoe u (hazoBoe paBHOBecus. 3aKOH jeicTBus macc. KoHcTaHTa paBHOBecHs U €€ CBSI3b C
tepMmoauHamuueckumu  pynkuusamu.  [Ipunnun  Jle-Illarense. Xumuueckoe paBHOBecHe B
rereporeHHbIx cucremax. ®azoBoe paBHoBecue. IIpaBuno (a3. Pacmpenenenue BemecTs B
rereporeHHslx cuctemax. IloBepxHocTHble sBieHus. CopOuus. ACOpOLHMOHHOE pPaBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHKa. CKOpPOCTb TOMOI€HHBIX XMMHMUYECKHX peakuuid. OCHOBHOE XHUMHYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMUMHYECKHMX pEakUuil OT TeMIepaTypbl. DHEprus akTUBaLUH.
I'omorennslii karanus. llennsle peakuuu. Pu3nyecKue METOIbl YCKOPEHUS XUMHUYECKHX PEaKLHM.
Konebarenbuble peakinu. CKOPOCTh T€TEPOreHHBIX XUMUYECKUX peakiuil. ['eTeporeHHbIN KaTanus.

PacTBOpbI.

Onpenenenne u kiaccuuKaiusi pacTBOPOB. PacTBOpPBI HEINEKTPOIHUTOB U AJIEKTPOJIUTOB.
BO)IHI)IG pacTBOpPLI  DJICKTPOJIUTOB. ACCOIII/II/IPOBaHHI)Ie N HCACCOUMHUPOBAHHBLIC OJICKTPOJIUTHI.
CBoiicTBa PAcTBOPOB AaCCOIMHPOBAHHBIX JIIEKTPOIUTOB. AKTHUBHOCTHh. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTEINS. DIEKTPOIUTHYECKAs TUCCOIHAIUS BOABL. BomopomHblil mokaszarenb cpeabl. MoHHBIE
peakuuu B pacTtBopax. Jluccouuanusi KOMIUIEKCHBIX CO€AMHEHUH. Teopus KHUCIOT U OCHOBAHUM.
KoncTaHTHI KMCIIOTHOCTH M OCHOBHOCTH.

Konnounansie cuctemsl. J(ucnepcHOCTs U qucnepcHbie cucteMbl. Kiaccudukamusi KOIIOUIHBIX
cucTteM. 3051 U Tenu. Murenssl 1 ux crpoenue. [lonydyeHne KOIIIOUIHBIX PacTBOPOB. Y CTOMYHUBOCTh
KOJUIOUJIHBIX CHUCTEM, ONTHYECKHE M 3JEKTPUUYECKHUE CBOMCTBA. MeETOAbl MOJyUYEeHUS] U pa3pyLICHUS
KOJIJIOMIHBIX CUCTEM. KOJ'I.]'IOI/I,ZII)I B IIPUPOAHBIX CUCTEMAX. PaCTBOpBI IIOJIMMEPOB.

JIEKTPOXMMHYECKHE PO ECChI.

OKuCIUTENbHO-BOCCTAHOBUTEbHBIC MPOLECCHI. Onpenenenne u KJIacCUpUKAIH
3JEKTPOXMMHUUYECKUX mpoueccoB. 3akoHbl @Dapaned. TepMoanmHamMuKka 3JIEKTPOJHBIX MPOLECCOB.
[TonsitTne 00 HeKTpOAHBIX NOTeHUWanax. [anbpBaHnuueckue sneMeHThl. OJIC U ee u3MepeHUe.
CranmapTHbIi BOJAOPOAHBIA 3JEKTPOA M BOAOPOJHAS IIKajda MOTEHIMaNoB. YpaBHeHHe HepHcra.
HOTGHHI/IaJ'II)I METANINYCCKUX, I'a30BbIX n OKHCINTECIIbHO-BOCCTAHOBHUTCIIbHBIX SJICKTPOIOB.
HoHcenekTUBHBIE AIEKTPOABI W ceHCOopbl. MemOpanbl W MeMOpaHHBIH mMoTeHIMan. KuHeruka
ANEKTPOJHBIX MPOIECCOB. DIEKTPOXUMHUYECKAss M KOHIEHTPALMOHHAs MOJSpU3alus. DJIEKTPOIIU3.
[TocnenoBaTenbHOCTh ANEKTPOJIHBIX MPOUECCOB. BBIXO MO TOKY. DIIEKTPOIU3 C HEPACTBOPUMBIMHU U
PaCTBOPUMBIMHU aHOAAMHU.



Koppo3us u 3amura mMetamioB U criiaBoB. OCHOBHBIE BUJIbI KOPPO3UH. XUMHUYECKAsT KOPPO3US.
Onexrpoxummuueckas kopposus. Kopposus nmox aeiicTBreM OMyXIaromyX TOKOB. MeTobl 3aIUThl OT
KOpPPO3UH: JIETUPOBAHUE, HIEKTPOXUMUYECKAs 3aIWTA, 3ALIUTHbIE NOKPBITUs. 3MeHeHue CBOWCTB
KOPPO3HOHHOH cpenibl. MTHrnOuTOphl KOPPO3HH.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XHMMHUYECKHE HCTOYHMKHA TOKA. OJIEKTPOXUMHUUYECKHE
SHEPrOyCTAHOBKU. OIJIEKTPOXMMHUYECKHE NpeoO0pa3oBaTeNd, KOHACHCATOPHL. JIEKTPOXUMHUYECKAs
00paboTKa METaIOB. DJIEKTPOXUMHUUECKHUE MTOKPHITHSI.

PeaknuonHasi cliocOOHOCTL BellleCcTB., XMMHYEeCKHE CBOHCTBA METAJJIOB.
BemecTBo 1 ero yucToTa. AHAIUTUYECKUI CUTHAT M €T0 BUIBI. XUMHYECKast UICHTU(DUKAIIUS.
KucinoTHO-OCHOBHOE W OKHMCIWTEILHO-BOCCTAHOBHUTEIIBHOE THUTpPOBaHUE. [ paBUMETpUUYECKHA |
KOJIOPUMETPUUYECKUM aHATTN3. DIEKTPOXUMUYECKUE METObI aHATIN3A.

9J1eMeHTBI opralmqeucoﬁ XUMHUH.
OpraHI/I‘l€CKI/Ie IMOJIMMEPHBIC MaTCpHUaJbl. MCTOI[BI IOJIYUCHHUA IIOJUMEPOB, IMOJIUMEPHU3alNs,

nonukoHAeHcalus. CTpoeHne U CBOMCTBa MOJUMEpoB. [IpuMeHeHne noauMepos.

4.2. Conep:xaHue JeKI Uil

No Koma-Bo
HaunMeHnoBaHue U COAEpIKaHKE JIEKIHH

/i 4acoB

1 BBencure. OCHOBHBIE MOHSATHS M 3aKOHBI XUMHH IIpenmer Xumun. 3HaYeHHE 2

XUMHH B HAYYHO-TEXHUYECKOM IIporpecce OCHOBHBIE MOHATHUS U 3aKOHBI XMMHH.
XuMus U nepuoaudeckas cucrema 3jeMeHToB. CtpoeHue atoMoB COBpeMEHHbIE
IIPEJICTABIEHUSI O CTPOEHMM aTOMOB JJIEMEHTA, OCHOBaHHbBIE HA HEKOTOPBIX
IIOJIOKEHHUAX KBAHTOBOM MEXAaHMKHU: JBOWCTBEHHAs KOPILYCKYJIIPHO-BOJIHOBAs
IIPUPO/A DJIEKTPOHA, NPUHLMII HEOINPEAEICHHOCTH, KBAaHTOBbIE uucia. [IpunHnun
[Maynu. IlpaBwia u MOPSJIOK 3allOJHEHMS AaTOMHBIX OpOUTalel, mnpaBUIIo
KrneuxoBckoro, XyHnaa, 3anper Ilaynun MHOros1eKTpOHHBIX aTOMOB. B3anMocBsi3b
PacroJIOKEHUS JIEKTPOHOB B aTOMAaxX C UX XUMUYECKUMH CBOWCTBAaMHU.

2 Ilepponnueckuii 3aKOH B CBETE CTPOCHHUS AaTOMOB, IIEPUOAUYECKAs CUCTEMa 2
21eMeHTOB. HekoTopble XapakTEpUCTHKM aTOMOB JIEMEHTOB: PAJUYChl aTOMOB H
HOHOB, JHEPIUs MOHU3ALINY, SHEpIus CpoJICTBa K JJIEKTPOHY
ANEKTPOOTPHULIATENbHOCTh. XuMHUYecKas cBsizb HopmanbHoe U BO30YXKIEHHOE
cocTosiHuEe aTOMOB. OCHOBHBIE THIIBI U XapaKTEPUCTUKH XUMHUUYECKOM CBA3U: METOJ
BAJICHTHBIX CBSI3€d, IOHATHE O METOJE MOJEKYIspHbIX opOutanei. CBs3b
KOBAJICHTHAsl, JOHOPHO-AaKLECNTOpHAsA, WOHHAs, METaJUINYecKas, BOJOPOIHAs.
3aBUCHUMOCTb CBOMCTB BEIIECTB OT TUIIA XUMUYECKON CBS3H.

3 Xumuueckas TepMoinHaMuKa. OCHOBHBIE IOHSTHS U 3aKOHBI. TepMoJuHaMUuecKast 2
cucreMa. BHyTpeHHss sHeprus TepMoAHHAMHUUYecKo cuctembl. TermnoBoil rpdext
peakuuu. Ileppoe Havano TEpMOAMHAMHUKH. OHTANbBINA. TEpPMOXUMHUYECKHE
ypaBHeHus. 3akoH [I'ecca. Bropoe Hauano TtepMoanHamuku. CTaHnapTHas
sHTponus. DakTtopbl (SHTPONUUHBIA W DHTAJIBNUNHBINA),  ONpENESIONINe
BO3MOKHOCTb WJIA HEBO3MOXKHOCTb CAMOIIPOM3BOJIBLHOIO NPOTEKAHUS IPOLECCOB.
N306apHo-n30TepMuueckuii noreHuan. HampaBieHHOCTh XMMHUYECKHUX MTPOIIECCOB.
Oueprust ['enpmroibia (M30X0pHO-U30TEPMHUUECKUI MOTEHINAN).

4 XuMH4ecKass KMHETHKA. XMMHYECKOE€ PaBHOBECHE ['OMOTEHHBIE M TE€TEPOrCHHBIE 2
XuMHueckue npoueccsl. CKOpocTh U MeXaHU3M peakiuu. MakTopsl, BIKAIOMUE HA
CKOPOCTh XMMHUYECKUX pEaKIMil. 3aKOH JEHCTBYIOIIUX MAacC, KOHCTAaHTa CKOPOCTH,
KMHETUYECKUE YPAaBHEHUS, MOPSIIOK PEAKIMU. DHEPrUsl aKTUBALMHU, NTpaBuio Bant-
l'odda, ypasuenne Appenmyca. Katanmm3. CMmernieHne XWUMHYECKOTO PaBHOBECHS.
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[Tpuniun Jle-Ilarense.

Hucnepcusie  cuctembl. PactBopbl  Knaccudukanuss AUCTIEPCHBIX — CHCTEM.
I'pyOoaucniepcHble CUCTEMBI, X CBOMCTBA U UCIOJB30BAHUE B CEJIbCKOM XO3SIICTBE.
Komnonanele pacTBOpbl, OCOOCHHOCTH CTpOEHUs, cBOWcTBa. PacTBophl, Kak
roMoreHHble cucteMbl. CriocoObl BBIpaXKEHUSI KOHIIGHTpALMU pacTBOpoB. Teopus
pa30aBieHHBIX PACTBOPOB, HEIMEKTPONUTOB. Ocmoc. OcMOTHYECKOE JaBlICHUE.
JlaBiieHne  HachILIEHHOTO Mapa. TemmepaTypa KWIIEHUS U 3aMEp3aHUsd
(xpuctamuzanusi) pactBopoB. 3akoHbl Bant-I'odhda u Payna mis HesnekTpoiauTos
U DJIEKTPOJINTOB, MHCIIOJIB30BAaHUE MX JJI M3TOTOBJICHMS OXJIAXKAAOIUX U
aHTHOOJIEICHUTENbHBIX CMa30K M >KUAKOCcTe. AHTHGpu3bl. CuiabHble U cladble
anekTpoiuThl. KoHcTaHnTa M crenens aucconuanuu. M3oronndeckuit KoaQppuumeHT.
3akoH paszbaBiaeHuss OctBanmpiaa. MoHHOe mpowusBeneHUE BOAbL. BomopoaHbid
nokasarenb. lmaponns. Ero 3HaueHue Impu MCIONB30BAaHUM YAOOpPEHHH U
JKCIUTyaTalluy CEJIbCKOXO35IMCTBEHHON TEXHUKHU.

OnexTpoxumMuueckue cucreMbl. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE IPOLIECCHI:
ONpeleICHUEe, TEPMOAUHAMUKA, HAIPABICHHOCTb, BO3MOXXHOCTb IIPOTEKAHUSA B
3aJlaHHOM HAampaBJIeHUHU. OJEKTPOAHBIA IOTEHLIMAJd Ha IPaHULE T[EeTepOreHHOU
CUCTEMBl METaJI-3JeKTpoauT. CTaHAapTHBIA DJJIEKTPOAHBIA IOTCHLMAN, PAX
HaIlpsDKEHUs METauIOB, €ro 3HadyeHue. [anpBaHMuYeckue dieMeHThl. [IpuHinmn
pa®oTbl. XHMMHUYECKHE HUCTOYHUKU ToKa. «Cyxue» 3JIEMEHThl, aKKyMYJSATOpBHI,
TOIUIMBHBIE 3JIEMEHTHI.

Koppo3usa meramnos. 3ammra OT KOPpO3MHM. XUMHUYECKas U AJIEKTPOXMUMHUYECKas
Koppo3usi. [IpuYMHBI M MeXaHU3M DIEKTPOXUMHYECKOW KOppo3uH. Yiiepo,
npUuYMHSIeMblid  Koppo3ueil. Koppo3ust ¢ KuUCIOpOIHOW U BOAOPOAHOM
nenoispusanue. Metoasl  3amMTBl  OT  KOppo3uu. JlakokpacouHble U
METAJUINYECKUE MOKPBITHS, IPOTEKTOpHAs 3alluTa, 3JeKTpo3amuTa. MHruouropsl
KOPPO3HH.

9J'IeKTp0J'IH3 paciiiaBOB U BOJAHBIX paCTBOPOB 3JICKTPOJIUTOB. IlocnenoBaTenIbHOCTh
paspdaaa 49aCTUIl Ha JJICKTpOAax IMPU IJICKTPOJIM3€ B 3aBUCHUMOCTU OT BCIMYMWHBI
QJICKTPOAHOTO ITOTCHIIMAJIA. Honﬂpmam/m IIpH DJICKTPOJINU3EC. HepeHaHpH)KeHI/Ie.

OnemeHThl oOprannueckoil xmmuu. llomumepsr u  onuromepsl. IlonmumepHsle
Marepuansl. MeTOoabl MONY4YeHUs, OTHEIbHBIE IIPEACTABUTENN: ILJIACTMACCHI,
BOJIOKHA, Kay4yKH. 3aBUCHMOCTb CBOMCTB OTIEJIBHBIX MATEPHAIOB OT CTPYKTYpBI
MaKpoMOJIeKyJl. M cronb30BaHHE IOJIMMEPHBIX MaTEPHAIOB B MAaIIMHOCTPOCHUH
IpU SKCIUTyaTalldd M PEMOHTE oOopynoBaHus. ['epMeTukH, KOMIayH[bl, KJEH,
JIEKTPOU3OIALIMOHHBIE MATEPUAJIBI.

Hrtoro

16

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

HaumeHnoBanue 1a00paTOpHBIX 3aHATUN

Koa-80
JacoB

Knaccel HeOpraHM4ecKux COeTMHEHUN

OHpe,Z[CJ'ICHI/IC OKBHBAJICHTA MCTaJljia.

CTpOeHI/Ie aToMa 1 epruoanvccKas CUCTEMa 3JICMCHTOB. Xumuaeckas CBSI3b.

XuMmuueckas TepMoauHaMuka. Pemenue 3amay.  Xumuyeckas KHUHETHUKA.
XHUMHUYECKOE paBHOBECHE

NN

PacTBOpBI 3JIEKTPOIMTOB M HEIEKTPOIUTOB. Pemienne 3amad. Pacuers! 1o
MIPUTOTOBJIEHUIO AJIEKTPOIUTOB U aHTUGpu30B.I uaponus ynodpenuit
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6. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 2
7. | 'ampBaHUYECKHUE DIIEMEHTHI. 2
DNEKTPOoJIN3 BOAHBIX PACTBOPOB COJICH.
8. Koppo3sust Mmeramios. 3amura OT KOPpO3UH. 1
9 | Ilomumepsr u osmromepbl. CoOCTaBJIIGHHE pEAKIUKA  IMOJUMEPHU3AIUA | 1
MOJIMKOHACHCAIIUU
Hroro 16
4.4. Coagep:xanune NPaAaKTHYECKUX 3aHATUH
[IpakTrueckue 3aHATHS HE PEIYCMOTPEHBI YICOHBIM IIJITAHOM
4.5. Buabl 1 coiep:KaHue CaMOCTOATENbHON PadoThl 00yYAO M XCS
4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJAFOIITXCSI
Buisl camocTosiTennbHOM paboThl 00yYarOLIMXCS Konmndectso
4acoB
[ToaroroBka k J1a00OpaTOPHBIM 3aHSATHUSM U K 3alTUTE JIAOOPATOPHBIX PabOT 16
CaMocCTOsTeIbHOE U3YUEHUE OTJIENbHBIX TEM U BOIIPOCOB 51
[ToaroroBka k 3auery 9
Hroro 76
4.5.2. ConepxaHue caMOCTOSATENbHON pabOThl O0yUarOIIMXCs
No Kou-Bo
HaumeHoBaHue TeM U BOIIPOCOB
n/u 4acoB

1 OcCHOBHBIE 3aKOHBI XHUMHH: COXPAHEHHUS MAaTepHUH U DHEPTUH, MOCTOSHCTBA 15
COCTaBa, KpaTHBIX OTHOIIIEHUN, ABOTaIPO.

2 BrinmonHeHne ynpaxHeHU 0 COCTABICHHIO 3JIEKTPOHHBIX (DOPMYIT DJIEMEHTOB. 16

3 Ilepnonnueckuit  3akoH JI.MI. MenneneeBa, mnepuoauyeckas CHCTEMA 4
AJIEMEHTOB.

4 Pemennie pacueTHBIX 3a/a4 HA OMpeeNieHUue SHTAIBINH, YHTPOMHH, YHEPTHH 4
I'u60ca.

5 Pemennie 3amady Ha oOmpenelieHHe CKOPOCTH XUMHUYECKHX pEakIuil B 4
3aBUCUMOCTH OT KOHIIGHTpalluid W TemmepaTrypsl. PaBHoBecue. BrusHue
JABJICHHSI, KOHIIEHTPAIIMU ¥ TeMIIepaTyphl Ha CMEIIEHNE XUM. PABHOBECHSI.

6 CnocoObl  BBIpaK€HMsSI ~ KOHIIEHTpAI[MM  PacTBOpPOB  (MaccoBas  JIOJIf, 8
MOJIIPHOCTH). Perienue 3a1au Ha pacdeT KOHIIEHTPAIUil pacTBOPOB.

7 CocTaBieHue CXeM ralibBaHU4ECKOro 3eMenTa, pacuet 9.J1.C. 4

8 M3ydyeHre XUMHYECKMX CBOWCTB MeTauioB. (CocTaBlieHHE XHUMHUYECKUX 11
YpaBHEHUM.

9 CocraBieHre peakiuii moJMMepr3alii U MONMUKOHAeH cau. Vcnonb30Banue 10
MOJIMMEPHBIX MaTepruaioB B TeXxHUKe. COCTaB JIAaKOB.

Hroro 76

5. YueOHO-MeTOAUMYeCcKOe o0ecnieyeHre CAaMOCTOsITeIbHOIH padoThl 00y4yarouxcs
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VYuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnmoreke dI'BOY BO HOxHo-
VYpansckuii 'AY:

Xumusi. Knaccel HEOpraHWYECKMX COCIMHEHHMH [DIJIEKTpOHHBIN pecypc] : meroa. mocobue /
coct.: A. B. Xoxmos, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 21 c. : ui., Tabn. —
0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf

XoxioB, A. B. Xumus. XumMuueckas KUHETHKAa M XHMHYECKOE PABHOBECHE [DJIEKTPOHHBIN
pecypc] : yae6Hoe nocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UIC'AA, 2015
— 62 c. : un., Taba. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

Xoxnos, A. B. Xumus [DnektpoHHBIA pecypc] : ydebHoe mocodue / A. B. Xoxmos, H. M.
[TaTpakosa ; UI'AA .— UYensbunck: UT'AA, 2015 .— 131 c. : tabin. — C npun. — 0,9 MB .— Pexum
nocrymna http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxnoB, A. B.Xumusa. Xumudeckas TepMOAMHAMHKA [DIEKTPOHHBIM pecypc| : ydeOHoe
nocobue / A. B. Xoxmos, H. M. [TarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubnuorp.: c. 29 — 0,3 MB .— Pexum gocrymna http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.®0oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeAeHUA
NPOMEKYTOUHOM aTTecTAlMH 00y4al0IINXCH

Jlisi ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywaromuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHI OLIEHOYHBIX CPEACTB U TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH W TPOBEIEHUS
IIPOMEKYTOUHOM arTecTauuu oOyyaromuxcs 1o JgucuuniauHe. @OOHJ OLIEHOYHBIX CpEACTB
npencranieH B [Ipunoxenun Nel.

7. OcHOBHASI M 1ONOJIHUTEbHAS y4eOHAas TUTepaTypa, He00X0AUMas 1JIsl OCBOCHHSA
AUACHHUILINHBI

OcHoBHasl U JOTIOJNIHUTENbHAS yueOHas uTeparypa umeercs B HayuHoii  O6ubimoreke u
3IEKTPOHHOU MH(pOopMaImoHHO-00pa3oBateabHOM cpene @I'BOY BO 0xHo-Ypansckuit [AY.

OcHoBHas JInTepaTypa
1.1. O6mas xuMmus [DIeKTpOHHBIN pecypc]: (OCHOBHBIE MHOHITHS, NPUMEPLI M 3aJayi) JUIS
BeuyepHero dakynerera / T.B. JKykoBa. MockBa: MU®DHU, 2008.- 141 c. PexxuMm gocTyima:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [Daextponusiii pecypcl. Hosocubupck: HoBocuOUPCKUN TrOCYIAPCTBEHHBIN
arpapHbIi VHUBEPCHUTET, 2011.- 106 C.
Pexxnm mocryna: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. IIumxosuu E. JI. Xumusa [Daexrponnbiii pecype]l. 1, Oomaa xumusa / E.JI. [IlumkoBuy.
Kazaub: W3narenscTBO Kaszanckoro VHUBEPCUTETA, 2014.- 65 C.
Pexxum nocryma: http://biblioclub.ru/index.php?page=book&id=276360.

Jlonmo/IHUTeIbHAS JIUTEpPaTypa

1.1. T'mumka H. JI. O0mas xumus [Tekcr]: YueOHoe mocobue miaa By3o / Ilom pen.
A.N.Epmakosa. M.: Murerpan-IIpecc, 2002.- 728c.

1.2. Koposun H. B. O6mag xumug [Tekcr]: Yuebuuk misg By30B. M.: Beiciiag mkoma, 2003.-
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Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0

S57c.

1.3. Kvapman A. I'. O6mas xumus [Teker]: Yueouuk. M.: Kosoc, 1979.- 528c.

Ilepuonuyeckue u3IaHus:

«[Ipubopel M TexHUKa OKcrepuMeHTa», «Jloctmwkenuss Hayku W TexHuku B AlIK»,
«MexaHuzanusi U OJEKTpUPHUKAIUS  CEIbCKOrO  Xo3siictBay,  «CHOMpPCKHI  BECTHHK
CEJIbCKOXO3SIMCTBEHHONU Hayku», «CelbCKOXO3SIMCTBEHHBIE MAIMHBI M TEeXHOJIOTHNY, «Poccuiickas
CEJIbCKOXO035MCTBEHHAS HAyKa», «CBETOTEXHUKA», « DHEPrOHAA30PY.

8. Pecypchbl HH()OPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTepHET», HE0OX0AMMbIEe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO A0CTYyIa K y4eOHO-METOIMYeCKUM pazpaboTkam https://toypray.pd
2. BBC «JIauw» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINEhttp://biblioclub.ru

9. MeToauveckne yKazaHus s 00yYaIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

YyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  Oubimorexe u 3JIEKTPOHHOU
unpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY:

1.1. KoBanea, O. M. Xumusa. Kopposus metamios. 3ammura OT KOppo3uu [DIEKTPOHHBIN pecypce] :
yae6.nmocodue / Kopanera O. M., XoxioB A. B. — Yensiounck: b.u., 2013 .— 85 ¢. — C mpmin. —
0,8MB — Pexxum noctyna:  http://192.168.0.1:8080/1ocaldocs/himi/1.pdf

1.2. Xumus. Kiaccbl HeopraHMuecKux CoeIMHeHul [DIeKTpOHHBIH pecypc] : MeToa. mocobue / cocT.:
A. B. Xoxios, H. M. IlatpakoBa ; UI'AA .— Yensbunck: YT'AA, 2015 .— 21 c. : w1, Tabn. —
0,3 MB .— Pexum noctyna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf

1.3. Xoxnos, A. B. Xumus. Xumuueckas KMHETHKAa M XMMHUYECKOE paBHOBECHE [DJIEKTPOHHBIH
pecype] : yuebnoe nmocodue / A. B. Xoxnos, H. M. [larpakosa ; U'AA .— Yensounck: UI'AA,
2015 — 62 ¢ :  wir, Tabm. — 0,3 MB — Pexum  pmoctyma
http://192.168.0.1:8080/localdocs/himi/5.pdf.

14. Xoxnos, A. B. Xumusi [OnexktpoHHslii pecypc]| : ydebHoe mocobue / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C mpun. — 0,9 MB .—
Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5.XoxmnoB, A. B. Xumus. XuMuueckasi TepMOJMHAMUKA [ DIEKTPOHHBIN pecypc| : yuebHoe nmocodue /
A. B. Xoxnos, H. M. Tlarpakosa ; U'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: c. 29 — 0,3 MB .— Pexum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. ['mapomu3 [DnekTpoHHBIN pecype] : Meroa. mocobue / coct.. A. B. Xoxmnos, H. M.
[TaTpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .—
Pexxum moctyma http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7.0xucIuTEeTLHO-BOCCTAHOBHUTEIIbHBIE PEAKIIUU [ DIIEKTPOHHBIN pecypc] : MeToauyeckoe mocodue /
coct.: A. B. Xoxnos, H. M. [larpakosa ; UI'AA .— YensiOunck: UI'AA, 2015 .— 36 c. : Tabn. —
C mnpun. — bubmuworp.: c¢. 30 (4 wmazs.) .— 04 MB .— Pexum pgocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0

1.8. Meroandeckue ykazaHus K JabopatopHoil pabore mo Teme "DIeKTpoM3 BOIHBIX PACTBOPOB
coneit" [DnexkTpoHHsbIi pecypc] / coct.: A. B. Xoxmos, H. M. [Tarpakosa ; UI'AA .— YensOunck:
UraAA, 2015 — 13 c¢. : 1abn. — C mpmwr. — 0,2 MB .— Pexum gocryma
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UudopmanmoHHbIe TEXHOJOTHH, UCIOJIb3YeMble MIPH OCYILECTBJIEHUN 00pa30BaTEeIbHOI0
npoiuecca no JAUCHUILINHE, BKJIOYAs NepevyeHb NPOrpaMMHOro odecrieyeHus U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OubnuoTreke ¢ TepMUHAIBHBIX CTAHIMIA MPEJOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynprantllintoc (cripaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).

[Tporpammuoe obecreuenune: APMWinMachine, Kompas, AutoCad, Msc.Software, 1C
byxranrepus, MarketingAnalytic

11. MaTepuanbHO-TeXHUYeCKas 6a3a, HeOOX0qUMas 1J1s1 OCYLIeCTBJICHHS
o0pa3oBaTeIbHOIO MpoLecca Mo JUCHHIINHE

IlepeyeHb y4eOHBbIX 1a00paTOPHii, AyTUTOPHIL, KOMIILIOTEPHBIX KJIACCOB

1. JlaGopatopuss Ne 3085, ocHamieHHas OOOpyAOBaHUEM [UIsl BBIMOJHEHHUS J1abOpaTOPHBIX
padoT».

2. JlaGoparopus Ne 309a», ocHamieHHass OOOpYyIOBAaHUEM [JIsl BBINOJHEHUS JaOOPATOPHBIX
padoT».

IlepeyeHb OCHOBHOIO Y4e0HO-/1a00paTOPHOIr0 000PY/10BAHMA
. BBIIIPSIMUTENb

. BECHI aHAJTUTUIECKHE

. My(enbHas neub

. BECBI TEXHHUYECKHE

. CYHIMJIBHBIN 1IKag

. TepMOCTaT

. AUCTUILIISITOP

. MEKPOKAJIBKYJISITOP TIPOTPAMMHUPYEMBIi

. CEKyHJIOMEDP

. pH — metp-mumumBonseT™eTp pH — 300;

. MOHOMep-yHMBepcalbHbI DB-74

. CTeH]] «BBITOBBIE XUMUYECKNE HCTOUHUKH TOKAY

. YCTaHOBKa JJIs OIpeiesieHus: 00beMa BOAOPOaa

. yCTaHOBKa JJISl TIPOBENIEHHSI pabOT 1O ANEKTPOXHUMUHU

. KaJIOpUMETP

. o0yJaromye 1 KOHTPOJIUPYIOIINE KOMITBIOTEPHBIE TIPOTPAMMBI
. MUKpOCKOIIBI.

. KoMImiex oI Ti1akaToB 10 OCHOBHBIM pa3/iesiaM XUMUH.

01NN KW

P P—= == = ==\
00O NONWn b~ Wi —Oo
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http://192.168.0.1:8080/localdocs/himi/8.pdf

12. UnHoBaumoHHbIe GopMbI 00Pa30BaATEJIbHBIX TEXHOJIOTHIA

Bun 3anatusa

®opmbl pabOTHI

Jlexuuun

I3

AHann3 KOHKPETHBIX CUTYyalluil
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IIPH/IO/KEHHE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE

b1.5.23 Xumus

Hanpasnenue noarorosku 35.03.06 Arponn:keHepusi

[IpodunsTexnosiornueckoe 060pyaoBaHue AJis1 XPAHEHUA U NepepadoTKU
CeJIbCKOXO0351IICTBEHHOM NPOAYKINH

VYpoBeHb BhICIIET0 00pa30BaHus —paKaJaBpuaT (IIPHKJIATHOMN)
Kpanudukanus — 6axanasp

dopma 00yueHUs — OUHAS
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1. KommnereHuMu ¢ yka3aHueM dTamna ux (popmMupoBanus B npouecce ocsoenusi OINOII

KomnieTeHun 1o 1aHHOM quciUIuiiHe GOpMUPYIOTCS Ha 6a30BOM JTarie.

[Tnanupyembie [TnarupyemMble pe3ynbTaThl O0OYUYCHHS 110 TUCIUTUTHHE
PE3YIbTATHI
ocsoenna OTIOIL 3HAHUS YMCHHUSI HABBIKU
(KoMIIeTeHIIUN )
OIIK-2 OOyuarommiics  nowkeH | OOygaromuiics OOyuaromuiicst J0JDKEH
CIOCOOHOCTH K 3HATh: OCHOBHBIC 3aKOHBI | TOJIKCH BIIQJICTh: HaBBIKAMU
HCIOJIb30BAHUIO XUMHUHM,  SBJICHUS U | YMETh:UCIOJIb30BaTh OIHCaHUs OCHOBHBIX
OCHOBHBIX 3aKOHOB | IIPOLIECCHI, HA KOTOPBIX | OCHOBHBIE XMMHUYECKUE | XUMHUYECKUX  3aKOHOB,
€CTECTBEHHO- OCHOBaHBI INPUHLIMIGI | 3aKOHBI W TIOHATHUSA B | SBJICHUH U IPOILIECCOB,
HAyYHBIX JUCIHIUIAH | JEHCTBUS 00BEKTOB | IPOeCCHOHATHHON Ha KOTOPBIX OCHOBAaHBI
B IIpoeccuoHanbHOM | mpodeccuoHanbHOM NESATENIbHOCTH W 7S | IPUHLUIBI  JIeHWCTBUSA
JeSATEILHOCTH JESITEIIBHOCTH U KOTOPBIC | PEIICHUSMH)KEHEPHBIX | 0OBEKTOB
UCIIONIB3YIOTCS s | 3amad - (b1.6.23-Y.1) po¢eCCHOHATBHON
peIICHUsT  WHXKCHEPHBIX JeSTeILHOCTH u
3agad - (b1.5.23-3.1) KOTOPBIE€ HCIONb3YIOTCS
TUTST pelIeHus
WHKCHEPHBIX
3amay - (b1.65.23-H.1)

2. Hoxa?.aTe.Jm, KPUTEPHUH A HIKAJIA ONCHUBAHUSA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHII it

[Tokazarenu Kpurepuu u mkasa olleHUBaHUS PE3YJIbTATOB 00YUYEHMsI 110 AUCHHUIIIIMHE
ouecHuBanusg | HenocraTouHslid JlocratouHbIi Cpennuii ypoBeHb Beicoknii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1.b.23.-3.1 | OGyyaromuiics He OO6yuatronuiics OOyuarommiics ¢ OOyuarommiics ¢
3HAET OCHOBHBIE cinabo 3HaeT HE3HAYUTEIbHbIMU TpeOyemoit
XUMHYECKHE OCHOBHBIE olMOKaMu 1 CTETEHbBIO MOJTHOTHI
3aKOHBI, SIBJICHUS XUMHUYECKHE OTJIEIbHBIMU Y TOYHOCTH 3HAET
U TIPOLIECCHI, HA | 3aKOHBI, ABJCHUA U | TNpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX MIPOLIECCHI, Ha OCHOBHbIE XUMHUYECKHE
OCHOBAHBI KOTOPBIX OCHOBAHBI XUMHUYECKHE 3aKOHBI, SBJICHUS U
TIPUHITUTIBI TIPUHITUTTBI 3aKOHBI, SIBJICHUS U IPOLIECCHI, Ha
JNeNCTBUA necTBUs 00bEKTOB IIPOLIECCHI, HA KOTOPBIX OCHOBAHBI
00BEKTOB po(hecCHOHANBHOM | KOTOPHIX OCHOBAHBI IPUHIINIIBI
npogeccuoHaIbH JESATEIBHOCTH U MIPUHIIUIIBI NeiicTBUS 00BEKTOB
01 1eATEIbHOCTH KOTOpBIE JeCTBUS 0O0BEKTOB | MPOQeccCuOHANbHON
Y KOTOpBIE UCTIOJB3YIOTCS JUIL | MPO(ecCHOHATBHOM JESTENHOCTH U
UCIOJIb3YIOTCS pelieHus JESITEIIbHOCTH U KOTOpBIE
JUISL pELICHUS npoeCCHOHATBHBIX KOTOpBIE HCIOJIB3YIOTCS AJIs
npo¢eccCuOHAIbH 3aj1adu UCIOJIB3YIOTCS JJIst pelieHus
BIX 3aJa4 peleHus npodecCHOHATBHBIX
npodeccnoHanTbHbIX 3aja4
3aja4
b1.5.23.-Y.1 | OGyuarommiics He OOyuarommiics OO6yuaromuiics OO6yuarommiics
yMeeT ciabo ymeer yMeeT yMeeT
HCII0JIb30BATh HCII0JIb30BATh HCII0JIb30BATh HCII0JIb30BaTh
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OCHOBHBIE OCHOBHEBIE OCHOBHEBIE OCHOBHBIC
XUMHAYECKHE XUMHYECKHUE XUMHYECKHUE XUMHAYECKHE
3aKOHBI U 3aKOHBI M IOHATHSI | 3aKOHBI U IOHSTHUS | 3aKOHBI U TIOHATHUS
TIOHSATUS JUISI JUTSL PEeUICHUS JUTSL PeUICHUS ISl peIICHUS
peleHus npoeCCUOHANBHBIX | TPOPECCUOHATBHBIX | TPOPECCHOHATBHBIX
npodeCCHOHAITEH 3ama4 3aj1a4 C 3amad
BIX 33J1a4 HE3HAYUTEIbHBIMH
3aTpyIHECHUSMH
b1.b.23.-H.1 | O0y4arommiicst He OO0yyvarommmiics OOyuarommuiics ¢ OOyuvarommiics
BJIAJIEET ci1a0o BIIageeT HEOOJIBIINMU CBOOOHO BIIaZIEET
HaBBIKaMU HaBBIKAMU 3aTpyaHEHUSMU HaBBIKaMU
PUMEHCHHS IPUMEHCHHS BJIaJICET HABBIKAMU IPUMEHECHHSI
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMCHECHUS COOTBETCTBYIOIIETO
o ¢usuko- (busuko- COOTBETCTBYIOIIETO buzuko-
MaTEeMAaTHYECKOTO | MaTeMaTUYECKOTO ¢buzuko- MaTEMaTHYECKOTO
arrapara, amrmapara, MeTOJIOB | MaTeMaTH4ecKOro | armapara, MeTOJIOB
METOJIOB aHAIN3a aHaJIM3a 1 ammapara, MeTOJIOB aHaIM3a u
u MO/JICIIMPOBAHMUS, aHaJM3a u MO/JICIIMPOBAHUS,
MOJICTTUPOBAHUS, | TEOPETUYECKOTO H MOJICTTUPOBAHUS, TEOPETUIECKOTO U
TEOPETUYECKOTO M | DKCIIEPUMEHTAIBHO | TEOPETUYECKOTO U | AKCIEPUMEHTAIHHO
OKCIIEPUMEHTAJIBH | TO UCCIEAOBAHUS | DKCIEPUMEHTAIBHO | T'O MCCIICIOBAHUS
OT'0 UCCIIEIOBAHMSI [IPH PELICHUU r'0 MCCJICIOBaHUS IIPU PEIICHUN
MIPY PEIICHUN npodeccnoHaATBHBIX IIPH PEIICHUU po(hecCHOHATLHBIX
npodeCcCHOHAIIbH 3a1a4 poeCCUOHATBLHBIX 3ama4
BIX 33J1a4 3agad

3. TunoBble KOHTPOJIbHBbIE 32]aHNsI M (WJIH) HHbIE MATEPHAJIbI, HEOOXOAMMBbIE /1JI51 OLleHKH
3HAHWH, YMEHHI U HABBIKOB M (WJIM) ONBITA 1eSITeJIbHOCTH, XaPaKTePU3YIOUIUX ITAMNBI
¢popmupoBanusa komnereHuni B mpouecce ocsoenust OINOII

TumnoBbsle KOHTPOJIbHBIE 33/IaHUS U MaTEpUabl, HEOOXOIUMBIE Ul OLEHKU 3HaHUM, YMEHUN U
HABBIKOB, XapaKTEPHU3YIOMMX 0a30BbIA dTam (GOpMUPOBAHMS KOMIIETCHIMHA B TPOIECCE OCBOCHUS
OIIOII, conepxarcs B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

Xumus. Kimaccel HeopraHMYeCKHX COEAMHEHMH [DIEKTpOHHBIA pecypc] : Mmerox. mocobue /
coct.: A. B. Xoxinos, H. M. IlatpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexum noctyna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf

XoxnoB, A. B. Xumusa. Xumuueckass KMHETUKa M XMMHUYECKOE PAaBHOBECHE [DIEKTPOHHBIN
pecypc] : yaebHoe ocodue / A. B. Xoxnos, H. M. Ilarpakosa ; UIT'AA .— UYensounck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

XoxnoB, A. B. Xumus [DnexktpoHHBId pecypc] : ydebnoe mocodue / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C npuit. — 0,9 MB .— Pexum
nocrtyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxyoB, A. B. Xumus. Xumudeckas TEpPMOJIWHAMHKA [DIEKTPOHHBIM pecypc| : ydeOHoe
nocobue / A. B. Xoxmnos, H. M. [TarpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubmuorp.: c. 29 — 0,3 MB .— Pexum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.
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Xumus. 'uaponus [DaekTpoHHBIA pecypc] : Meroa. mocodue / coct.: A. B. Xoxmnos, H. M.
[Tatpakosa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpmit. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU [ DIEKTPOHHBIA pecypc| : METOIUYECKOe
nocobue / coct.: A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— UYens6unck: UI'AA, 2015 — 36 c. :
tabn. — C npun. — bubmworp.: c¢. 30 (4 nazB.) — 04 MB .— Pexum pgocryna

http://192.168.0.1:8080/localdocs/himi/7.pdf.
JlaHHBIE METOIUYECKHE MaTEpHAJIbl UCIOJIB3YIOTCSA MPU aHAJIW3€ KOHKPETHBIX CHTYaIlud (CM.
.12 PITJT
4. MeToauiyecKue MaTepuaJibl, ONpeaesolue MPoueaypbl OlleHUBAHUSA 3HAHM,
YMEHUIi, HABBIKOB U (MJIH) ONBITA 1eATeJIbHOCTH, XapaAKTEePU3YyI0IMX ITan(bl)
dopMupoBaHusi KOMIIETEHIM I

B nmaHHOM pasznene METOOUYECKHE MAaTe€pHallbl, ONPENCISAIONIME IPOLENYPhl OLICHUBAHMS
3HaHUH, yMEHHWH, HABBIKOB, XapaKTEpU3YIOMHMX 0a30BbI ATam (OPMHUPOBAHUS KOMIIETCHIIMN I10
JUCLUIUINHE «XUMUS», IPUBEICHBI IPUMEHUTEIBHO K KaKJOMY M3 UCIOJIb3YEMBIX BHIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTU U IPOMEKYTOYHON aTTeCTallui O0yUYarOLUXCSl.

4.1. OueHoYHbIe CpeACTBA IJIsl MPOBEIeHHs TeKYIEero KOHTPOJIsl yCleBaeMoCTH
4.1.1. Otuer o naboparopHoit pabote

Otuyet no nabopaTopHO paboTe UCIIONB3YETCS AJIA OLIEHKH KauyeCTBa OCBOCHUS 00yJaronuMcs
OCHOBHOI mpodeccnoHanbHOM 00pa30BaTeIbHOM MPOTPaMMbl MO OTAEIBHBIM TeMaM JAMCUUILTHHBL.
Conepxanue u Gpopma oTdeTa Mo Ja00paTOPHBIM pabOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHUAX K
naboparopubiM pabotam (m. 3 POC). ConepkaHue oTyeTa UM KPUTEPUU OIEHKUM oTdera (Tabdi.)
TOBOJATCSL 10 CBEACHUS OOy4aromuxcs B Hadane 3aHsATHH. OT4YeT OIEHMBAETCS MO YCMOTPEHHIO
MpernojaBaTeliss OLEHKOW «OTIUYHOY», «XOPOUIO», «yJOBJIETBOPUTEIBHOY», «HEYIOBIECTBOPUTEIHLHOY
WM OLEHKOH «3auyTeHO», «He 3auTeHOo». OLeHKa «3a4TeHO» CTaBUTCsA oOydaromumMmcs, yposeHb 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBJIEHHBIM JJIsI MOJOXHMTEIbHBIX OLEHOK («OTIMYHOM,
«XOpOILIOY», «YAOBIETBOPUTENbHO»). OreHKa 00BABISETCS 00ydarouieMycs HEMOCPEACTBEHHO MOCe
cllayM OTYeTa.

IlIkana Kputepun onenuBanuns

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPAMOTHO;
- cBOOOTHOE BIIa/ICHHE TEPMHUHOJIOTHEH;

- YMCHHEC BBICKAa3blBaTb U 000CHOBAaTH CBOU CYXKACHUA TPU OTBETC HaA
KOHTPOJIbHBIC BOITPOCHI;

- YMCHHEC OIMMUCBhIBATE XUMUUCCKHUEC 3aKOHBI, ABJICHHA U ITPOLICCCHI;

- YMEHHE NMPOBOJUTH U OIICHUBATh PE3YNIbTaThl U3MEPEHUM;

- CMIOCOOHOCTD peniaTh 3aJauH.

Onenka 5
(oTIHMYHO)

- U3JI0’)KEHHE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOOTHOE BJIa/IEHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HaHHOE€ IPUMEHEHUE TEOPETUYECKUX 3HAHUM Ul OIMCaHUsA
(xoporo) XUMUYECKUX 3aKOHOB, SBJICHUN U IPOLECCOB, PEIICHUS KOHKPETHBIX
3a1a4, IMpPOBEACHUS W OLEHHUBAHUS pE3YNbTaTOB HW3MEPEHHM, HO
coJiepkaHue 1 (popMa OTBETa UMEIOT OT/IeIbHbIE HETOYHOCTH.

- U3JI0KEHNE MaTeEpHUaa HEMOIHO, HEMOCIIEI0BATENBHO,

- HETOYHOCTH B ONPEACICHUU TMOHSITUH, B NMPUMEHEHUHM 3HAHWN IS
ONMCAHUS XMMHUYECKUX 3aKOHOB, SBJIECHHUW UM MPOLECCOB, PELICHUS
KOHKPETHBIX 3a]1a4, TPOBEJCHUS U OIIEHUBAHUS PE3YyJIbTaTOB U3MEPEHUM,
- 3aTpYJHEHUs B 000CHOBAHHUH CBOMX CY)KJICHUI,

Onenka 3
(YAOBIETBOPHUTEIBHO)
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- 0OHapy>XUBaeTcsi HEIOCTaTOYHO TIyOOKOe MOHMMaHHE H3YYEHHOTO
MaTepuaa.

- OTCYTCTBHE HEOOXOIMUMBIX TEOPETUUECKUX 3HAHWH; JOMYIIEHBI OIIHOKN

B OINpEJCNICHUN MOHATHH W ONMCAaHWU XMMHYECKUX 3aKOHOB, SBJICHUI U
Onenka 2 IIPOLIECCOB, HMCKAKEH HMX CMBICI, HE pELIEHbl 3aJauyd, HE IPABUIIBHO

(HeYIOBJIETBOPHUTENIBFHO) | OLEHUBAIOTCS PE3yIbTaThl H3MEPEHUII;

- HE3HaHHWE OCHOBHOI'O Marepuajia y4eOHOIH NpOorpaMMbl, JOITYCKArOTCS

rpyObIe OMIMOKHU B U3JI0KCHHH.

Hlkana Kpurepuu onenuBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPAMOTHO;

- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3bIBaThb U OOOCHOBATh CBOU CYXJECHUS IIPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHME ONMUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U IIPOLIECCHI;

- YMEHHE MPOBOJUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUN;
- CIOCOOHOCTh pelIaTh MHKEHEPHBbIE 33Jauy (JONycKaeTcs Haludue
MaJIO3HAYUTENIbHBIX OLIMOOK WM HEJOCTATOYHO IIOJIHOE PACKPBITHE
COJIep’)KaHHWE BOMPOCA WM TMOTPEUIHOCTh  HEMPUHIUIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OreHKa «3a4TeHo»

- OTCYTCTBUE HEOOXOAMMBIX TEOPETUYECKUX 3HAHWUN; JOIMYILEHBI
OMMOKK B ONpPEICIICHUH MOHATHIA W OMHMCAaHUM XUMHUYECKHX 3aKOHOB,
ABJICHUN M NIPOLECCOB, MCKa)KEH MX CMBICI, HE PELICHbI 3aJaud, HE
IIPaBUJILHO OLICHUBAIOTCS PE3YNbTAThl U3MEPECHMUI;

- HE3HaHHE OCHOBHOI'O MaTepHaja yueOHO! MPOrpaMMBbl, JOIYCKaIOTCS
rpyObie OmMOKH B U3JI0KEHUH.

OI_IeHKa «HC 3a4YTCHO»

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA JIJIsl MPOBEAECHUS MPOMEKYTOUHOM aTTeCTAllUH
4.2.1. 3auer

3auer sBiuseTcs (HOpPMOM  OIEHKH  KadecTBa OCBOCHHUS  OOYYarONIMMCS ~ OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMBI MO pazfenaM AuciumuuHbel. [lo pesymbratam
3a4eTa 00y4aromeMycsl BEICTABIISIETCS OIIEHKA «3aYTEHOY HITH «HE 3aUTEHO.

3aueT MPOBOJUTCS MO OKOHYAHWU UYTEHHS JIEKIUHA W BBHIMOJHEHMS MPAKTHUYECKUX 3aHATHH.
3a4eTHBIM SBJSIETCS TOCIIEAHEE 3aHATHE IO JUCHUIUIMHE. 3a4eT MPUHUMAETCS IPEeroaaBaTelsiMHI,
MPOBOAMBIIMMHU MPAKTUYECKUE 3aHATHSA, UM YUTAIONUMU JIEKIIMH TI0 TaHHOHM AucuuIinHe. B ciydae
OTCYTCTBHSI BEIYyIIETO TMPEToAaBaTeNsi 3adeT MPUHUMAETCS TpernojaBareneM, Ha3HAuYCHHBIM
pacriopsbkeHHneM 3aBenytolero kagenpoil. C pasperieHus 3aBeayromero kapeapoi Ha 3a4eTe MOXKeT
MIPUCYTCTBOBATH MpENoaBaTesb KaQeIpsl, MPUBICYCHHBIN JIJIs IOMOIIH B IPHEME 3a4eTa.

[TpucyrcTBHMe Ha 3aueTax mpemnogaBareneil ¢ Apyrux Kageap 0e€3 COOTBETCTBYIOIIETO
pacmopspKeHHs peKTopa, TPOpEKTopa Mo yueOHOo# padoTe win JekaHa GpakyiabTeTa HE IOMyCKAeTCsl.

®opMbI TPOBEIEHUS 3a4€TOB (YCTHBIN OMpOC Mo OuieTaM, MUChbMEHHasi paboTa, TeCTUPOBAHHE
U JIp.) ompeenstoTcs Kadheapoi U TOBOISITCS 10 CBEJACHUS 00YJaIONMMXCsl B HaYaJIe CEMeCTpa.

Jlns mpoBeZieHus 3aueTa BEAYyIIUH MpernogaBaTellb HaKaHyHEe MOJydaeT B JIeKaHaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAaeTCs B JEKaHAT MOCIe OKOHYAHHS MEPONPHUSATHS B
JIeHb IIPOBE/ICHUS 3aUeTa UM YTPOM CIIEAYIOIIETO JHS.

OOyyaronuecs Npu sBKE Ha 3a4eT 00s13aHbl UMETh MPU ce0e 3aUeTHYI0 KHUKKY, KOTOPYIO OHU
MPEIBABISIOT IPETOAABATEIIIO.

Bo Bpems 3adera 00yJaroIuecst MOTYT MOJIb30BAThCS C Pa3peIIeHHs BEIYIIETO MPENoaaBaTes
CIPaBOYHOW U HOPMATHBHOM JIUTEPATYPOH, IPYTUMHU MOCOOUSIMU U TEXHUIECKHUMH CPEICTBAMHU.
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Bpemst moroToBKH OTBETa B YCTHOM (hopMe MpH cade 3aueTa JODKHO COCTABIISATh HE MEHEe
20 MuHYT (TI0 KENAHUIO 00YYAIOIIETOCS OTBET MOXKET OBITh TOCPOYHBIM). Bpems otBera - He 6onee 10
MUHYT.

[IpenoaBaTemnto MpeIoCTaBISIETCs MIPABO 3a/1aBaTh 00YYAOIIUMCS JOMOTHUTEIBHBIE BOTIPOCHI
B PaMKax MPOTPaMMbl JUCITUTUINHBL.

KadyecTBeHHass OIEHKAa «3a4TeHO», BHECEHHAas B 3a4e€THYIO KHIDKKY U 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISICTCS PE3YJIbTaTOM YCIEITHOTO YCBOSHHS YIeOHOTO MaTepHara.

Pesynprar 3adera B 3a4eTHYI0O KHW)KKY BBICTAaBISICTCS B JCHb NPOBEICHHsS 3adera B
MPHUCYTCTBUM camoro oOyuaromierocs. [IpemogaBarenn HECyT NMEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3amHceldl O pe3ylbTaTax HpPOMEXYTOYHOW aTTeCTallid B
3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh U B 324E€THBIC KHUKKH.

Ecnu oOyuaromuiicss sSIBWICS HA 3a4eT M OTKA3aJICS OT MPOXOXKJIEHHUS aTTeCTAllMd B CBS3U C
HETOJrOTOBJICHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISCTCS OI[CHKA «HE
3aYTEHOM.

HesiBka Ha 3a4eT 0TMEYaeTCs B 3a4€THO-3K3aMEHAIIMOHHOM BEZIOMOCTH CIIOBAMU «HE SIBHIICS.

Hapymienne AuCOMIUIMHBL, CIMCBIBAHUE, HUCIIOJNB30BaHUE OOYUYAIOMIMMUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKOIUCHBIX MaTepHajoB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHKATOPOB, IUIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTHX BHJIOB JINYHOM KOMMYHUKAIIHOHHONW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciydyae HapymieHHs 3TOrO TpPeOOBaHUS IPENoAaBaTelib 00s3aH
YIIUTh 00YYarOIIEerocsi U3 ayIuTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TCHO».

OOyyaronmMcsi, HE COABIIMM 3a4eT B YCTAHOBJIEHHBIE CPOKHU MO YBa)KUTEIHHOW MpUYHUHE,
WH/IMBUyAJIbHBIE CPOKH TPOBENICHHS 3a4€Ta ONPENEISIIOTCA IPUKAa30M pEeKTopa Y HUBEPCUTETA.

OOyuyaronuecs, HUMEIOUIME aKaJeMUYECKYI0 3aJ0JDKEHHOCTh, CAAOT 3a4eT B  CPOKH,
ompenenseMbie  YHHBepcuTeTOM. MH(opMamus o MuUKBHIANMK 33J0JDKEHHOCTH OTMEYaeTcsi B
9K3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus: JeKaHaTa U TOCPOYHAs cllada 3aueTa C 3aliChi0 PEe3yNIbTaTOB B
9K3aMEHAIIMOHHBIH JIUCT.

WHBamuapl ¥ JUIa ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBBS, MOTYT CIaBaTh 3a4€Thl B
CPOKH, YCTaHOBJIEHHbIE WHAMBHUYalIbHbIM y4eOHBIM IJIaHOM. MHBamMabl M JIMLA C OTpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/IOPOBbBSI, UMEIOIINE HAPYIICHUs OIOPHO-IBUTATEIILHOTO ammapara, JOMYCKalTCs
Ha aTTECTAIlMOHHBIE UCTIBITAHUS B COIPOBOXKAECHUHU aCCUCTEHTOB-COMPOBOXKIAIOIINX.

[Iporienypa mpoBeACHUsT MPOMEXKYTOYHOH AaTTECTallMh ISl OCOOBIX CITydaeB H3JIOKEHA B
«ITonmoxxeHnu 0 TEKyIieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui OOydYaromuxcs Mo
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit TAY (2016
T.).

Hlkana 1 KpUTEpUH OLIECHUBAHUS OTBETA 00YYarOIerocs MpeACTaBIeHbI B TaOIHIIE.

IIxkana Kpurepun oueHnBanus

BCECTOPOHHEE, CUCTEMAaTHYECKOe M TINyOOKOe 3HaHHWE IPOrpaMMHOIO
Marepuana, YCBOCHME OCHOBHOM U JIONOJIHMTEIBHOM JINTEpaTyphl,
PEKOMEHIOBAaHHON IPOrpaMMOM JIUCLHUIUIMHBI, IPAaBUIBHOE pPELICHUE
3a7aun  (JIOMyCKaeTCs HaJu4he MaJO3HAYUTEIbHBIX OMIMUOOK WM
HEJOCTATOYHO  IIOJIHOE  PACKPBITUE  COACpP)KAHHE  BOIpoca  WIH
MOTPENIHOCTh HEMPUHIIMITUAIBLHOTO XapaKTepa B OTBETE Ha BOIIPOCHI).

O1LEeHKa «3a4TeHO»

Hp06CHLI B 3HaHUAX OCHOBHOT'O nporpaMMHOro Matcpuaia,

OrneHKa «He 3a4TEHO)
MPUHIIMITAATBHBIC OTMOKYU MPU OTBETE HA BOMPOCHIU B PEIIICHUH 3a/1a4H..

Bonpocsl k 3auery

1. OcHOBHBIE 3aKOHBI XUMHH.
2. DKBUBAJEHT DJIEMEHTOB. 3aKOH YKBUBAJICHTOB.
3. DKBHUBAQJICHTHI MMPOCTHIX U CII0KHBIX BEIIECTB.
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4. CoBpeMeHHas Teopus CTPOCHHS aToOMa.

5. Tlopsinok coctaBieHus MEKTPOHHBIX (hopmy:. [Tpumepsr.

6. Pacnpeznenenue 3J€KTPOHOB MO SHEPTETUUECKUM STYCHKaM.

7. DHeprusi MOHU3ALUU U 3IEKTPOOTPUIIATEIbHOCTh. 3MeHenue ux B nepuoaudeckoit cucreme /1. U.
Meunneneena.

8. CKOpOCTh XMMHUYECKHUX peaKIMil. 3aKOH JIEHCTBYIOIIUX MacC.

9. 3aBUCHUMOCTBH CKOPOCTH PEAKIIMHU OT TEMIIEPATYpPHI.

10. Xumnueckoe paBHoBecue. Koncranra pasnoBecus. [Ipunnun Jle—Illarense.

11. 1-3akoH TepMOIMHAMUKU. DHTANbNUA. TepMoxuMuyeckue ypaBHeHus. 3akoH ['ecca.

12. 2—3akoH TepmoauHamMuku. JHeprus [ nu66ca. Hanpapnenue npoTekaHus MpoIecCoB.

13. XapakTepucTrKa MoJasipHON 1 HETOJAPHON KOBAJIEHTHOM CBsi3U. [IpuBecTn nmpumepsl.

14. JlonopHo-akuentopHas cBsi3b. [Ipumepsl.

15. Bonopoanas cBsizb. [Ipumepsl.

16. MonHas cBs3b. [Ipumepsl.

17. CiocoObI BeIpaKeHHSI KOHIICHTPAIIUU PAaCTBOPOB.

18. PactBops! HeanekTposnToB. Juddysus. Ocmoc. 3akon Bant—T'odda.

19. JlaBnenue napa Haj pactBopamu. 3akoH Payns (1).

20. I3MeHeHue TemrniepaTypbl KUIIEHUS U 3aMep3aHusl pacTBOPOB. 3akoH Payus (2).

21. PacTBOpHI 371eKTponuTOB. M30TOHMYeCKHit KO HULIUEHT.

22. Teopust 31€KTPOAUTUYECKON TUCCOLUALINN.

23. CryneHuaTasi JUCCOLMAIUS KUCIOT, OCHOBAHUM U COJICH.

24. Crenens auccounanuu. GakTopsbl, BIUSIONINE HA CTETICHb TUCCOLUALIAH.

25. Uonnoe npousseaeHue Bojbl. PH cpenpl. UnaukaTopsl.

26. Bo3aMoskHbIe ciyyau ruaponusa coneid. [Ipumepsi.

27. OKuCIUTEIHbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpumMepsr.

28. AmdoTepHOCTb.

29. OKUCIHUTENBHO-BOCCTAHOBUTEIBHBIE CBOKMCTBA 3JIEMEHTOB U UX IOJ0KeHue B cucreme /.M.
MenpeneeBa. OCHOBHbIE OKUCIUTENN U BOCCTAHOBUTEIH.

30. DnekTpoaHbIid oTeHMaN1. Bo1opoaHbIil 351eKTpo.

31. HopmasnbHble 31€KTpOoAHbIE TOTEHIIUANBI. P HanpskeHnH MeTasioB.

32. 'anpBaHM4YeCcKUil 2eMeHT. [IpumMepsr.

33. TomIuBHBIC SJIEMEHTHI.

34. OJ1C ranpBanndeckoro aeMenta. @opmyna HepHera.

35. DnekTponu3 pacTBOPOB U paciiaBoB. 3akoH Dapajes.

36. [Iporecchl, mpoTeKaroIue Npyu IEKTPOIU3€e C PAaCTBOPUMBIM aHOAOM. O0JIacTH TPUMEHEHHUS
ANEKTPOIIN3A.

37. AKkymynaTopsl. TUIIBI aKKYMYJISITOPOB.

38. Ipoiiecchl, mpoTeKaronue Ipy pa3psiKe U 3apsiIKe CBUHIIOBOTO aKKyMYJIATOpa.

39. O0ue XMMUYEeCKHEe CBOMCTBA METAIIIOB.

40. B3aumopeiicTBrie METalIOB C KUCIIOTaMH.

41. AzotHas kucnota. OcoOeHHOCTH B3aUMOJICHCTBHS C METaJIaMHU.

42. MeTtoapsl oy4yeHUs! METaJUI0B U3 pya. [Ipumepsl cOBpeMeHHBIX CIOCO00B MOIYUYEHHS METAJIOB.
43. KommuiekcHble coeuaenus. [Ipumepsl. BHenHsst 1 BHyTpeHHss Cephl.
Kommiekcoo6pazoBatens. 3apsa KoMIuiekcHOTo noHa. KoopaunarmonHoe uucino. JIuranmer.
44. Tlonumepbl. PU3UKO - MEXaHUYECKHE CBOMCTBA MOIUMEPOB. TpH COCTOSIHUSA: CTEKIIO00pa3HOE,
BBICOKOAJIACTUYHOE, BA3KO—TEKyUee.

45. Ilomumepsl. [Ipupoansie n cuHTeTndeckue nonuMepsl. Coctas nonumepos. 3BeHo. Llens. Crenenn
noauMepuszanuu. [Ipumepsi.

46. Ilnactmaccel. CocTaB, ony4eHue, CBOMCTBA U IpUMeHEHHE. 1IpumMepsl.

47. Ilomumepbl. CriocoObl MOTYYEHHS! TOJTHUMEPOB.

48. Buasl kayaykoB. [Ipumepsl, cBolicTBa, IPUMEHEHHUE.

49. llonmstriien. Ilomuxnopeunami. [lonmydyenue, cBocTBa M NPUMEHEHUE.
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50. ITomurerpadropatuineH. [lomydenne, cBOWCTBa U MPUMEHEHHE.

51. CuHTeTHUYEeCKHE BOJIOKHA, KiaccuduKkaius, oolie CBOMCTBa, MoJydyeHHe, IPUMEHEHHUE.
52. Koppo3us meramioB. MexaHnu3M KOppO3HOHHBIX MponeccoB. [Ipumepsl.

53. AtmochepHas Koppo3usi.

54. MeTobl 3aIUTHl METAJJIOB OT KOPPO3UH.

55. Koppo3uOHHBIE IPOLECCHI, IPOTEKAIOIIKE IIPY HAPYIIEHUN METAJUIMYECKUX ITOKPBITUH.
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JUCT PETUCTPALIMU U3MEHEHUI

Howmep
H3MEHe-
HUA

Howmepa nucros

3AMCHCHHBIX

HOBBIX

AQHHYJINPOBAH-
HBIX

OcHoBanue JJI1 BHCCCHU A W3MCHEHHI

IMoamuce

Pacmmmdposka
MOIMTUCH

JlaTta BHECeHHS
U3MCHCHUS
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