MUHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUMCKOW ®EJEPALIUUA
denepanbHOE rocyaapcTBeHHOE G10/KeTHOE 00pa30BaTE/IbHOE YUPEKICHHE
BBICHIEr0 0Opa3zoBaHus

«IOKHO-YPAJIBCKHIM T'OCYJIAPCTBEHHBIN ATPAPHBIV YHUBEPCUTET»

UHCTUTYT ATPOMHKEHEPUM ®TBOY BO I0KHO-YPAJILCKHI F'AY

VFIBEPX]IAIO
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Pabouast mporpamMma IHCHHIUTHHBI «XHMHS» COCTaB/IeHa B COOTBETCTBHHM C TpeOOBaHUAMM
MdenepalbHOrO rocy1apcTBEHHOr0 00pa3zoBaTeIbHOIO cTanapra Boicuiero oopazosanus (OI'OC BO),
YTBEPIKACHHOTO npukazom Munucrepcra oOpazoBanus u Haykn Poccuiickoii ®eaepannu 20.10.2015
r. Ne 1172. Paboyas mporpamma rpe/iHasHa4yena s NoJAroToBku 6akanaspa rno Hanpasieruio 35.03.06
Arpounzkenepusi, npodpuis - TexHosmorndeckoe obopyroBanue JUisi XpaHeHHS H nepepadoTkH
CEbCKOX03HCTBEHHOM NPOAYKIIHH.

Hacrosimas paGouass mnporpaMma JMCHHMIUIMHBI  COCTaBJ€Ha B  paMKaXx  OCHOBHOM
npodeccnonanbHoi o6pazopatenbHoit nporpammel (OITOIT) u yunThiBaeT ocoGeHHOCTH 00yYeHHs IPH
MHK/TIO3MBHOM 00pa30BaHUHM JIHIL C OTPAHHYEHHBIMH BO3MOKHOCTAMH 310poBbs (OB3) u nuBanunos

CocraBuTehb — KaHJMIAT TEXHHYECKMX HayK, JoueHT Kadeapsl «Maremaruyeckue M
€CTEeCTBEHHOHAYYHbIE JUCIMIUIMHBD) X0XJ10B A.B.

PaGouass mporpamMma JHMCHMILUIMHBI OOCYKJeHa Ha 3acejnanuu kadeapsl «MaremaTtnueckue M
€CTECTBEHHOHAYYHbIE JUCIHILIIHHBI)

«05» ¢espans 2018 r. (mporokoa Ne 6 ).

3as. kadeapoii «MaremMaTHYECKHE U €CTECTBEHHOHAYYHbIE ,
JMCLMILTHHBIY, TOKTOP TEXHUYECKHX HayK, npodeccop %w, .E.M. bacapbiruna

Pabouast nporpamMma JHCIMILTAHBI 000peHa MeToandeckoit komuccuneii pakynprera TC B AIIK
«07» despans_ 2018 r. (mpotokos Ne 6 ).

Ilpencenarensh METOAMYECKOH KOMHCCHH (hakyibTeTa
TC B AIIK,

KaH/U/aT Ie/1arorH4eckux HayK, J0LEeHT % .B. INapckas
4%’ corr2r’

NG

Jlupextop Hayunoii 6H611HOTel{
Ll

HAYYHAS
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COAEPXKXAHUE

[Inanupyemble pe3ynbTaTbl OOy4YEeHHS MO JAUCLUUIUIMHE, COOTHECEHHBIE C
IIaHupyeMbIMU pe3ynbratamu ocBoenust OIIOIT
1.1. Ilenp u 3aga4u AUCHUTLIAHBI
1.2. IInanupyemble pe3yabTaTbl 00y4eHUs 10 IUCIHUILINHE (TIOKa3aTenn
c(hOpPMHUPOBAHHOCTH KOMITETCHITHH )
Mecto aucuumiunel B ctpykrype OITOIT
O0beM TUCIUIUIMHBI U BUBI Y4€OHOH PabOThI
3.1.  Pacmpenenenue oobemMa TUCHMIUIMHEI 10 BUJAM y4eOHOM paboThI

3.2.  Pacmpezaenenue y4eOHOTO BpEeMEHH I10 pa3jieiaM U TeMam

CtpykTypa u coaep kaHue TUCIUILTHHbBI

4.1. CopepxaHu€ TUCIUTIIUHBI

4.2. CopnepxaHue JIEKIHN

4.3. CopepxaHue 1a00paTOPHBIX 3aHATUI

4.4. CopepxaHue NPAKTUYECKUX 3aHATHH

4.5. Bunael v coaep)kaHUe CaMOCTOSATEIBHON pabOThl 00yJarOIITUXCS
VY4eOHo-MeToInYeCKOe 00eCTIeYeHNE CaMOCTOATEIbHON paboThl 00y4darouXCst
0 TUCIUIUINHE

@OoH/T OLIEHOYHBIX CPEJICTB IS TPOBEACHUS IIPOMEKYTOYHOM aTTeCTalluu
oOyJaromuxcs Mo AUCHUIUIMHE

OcHOBHasl U JONOJHHUTEIbHAS ydeOHas TUTepaTypa, He0OXoauMast Ui OCBOCHHS
JUCIUTLTAHBI

Pecypcel nHpOpMamOHHO-TEIEeKOMMYHHKAIIMOHHOH ceTh «HTepHEeTY,
HEO0OXOIUMBIE JUII OCBOCHUS TUCITUTLINHBI

MeTtoaudeckue yKkazaHust sl 00yJaroIIUXCsl IO OCBOCHUIO TUCITUTLIAHBI
WNudopmanroHHbIe TEXHOJIOTHH, UCTIONb3yeMbIe TIPU OCYIIECTBICHUN
00pa3oBaTeNpHOrO Ipoliecca 1Mo AUCIUIINHE, BKII0Yas IepeuyeHb
MIPOTPaMMHOTO oOecrieueHNs] 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
MartepuanbHO-TeXHUUYECKas 6a3a, HeOOX0AUMast JJI OCYIIECTBICHUS
00pa3oBaTeLHOTO MPOIIecca 10 AUCIUTLTHHE

NunoBanmonueie popmbl 00pa3oBaTeNbHBIX TEXHOIOTUN

[Tpunoxxenue Nel. @oH/ OLIEHOYHBIX CPENICTB VIS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH U MIPOBEIECHUS MPOMEKYTOUHOM aTTECTallMU 00YJarOLINXCs 110
TVCIIATUTAHE

JIuct perucrpanuu U3MEHEHUN

e
o0 ©oo o U v oM

11
11

12
12
13
13
13

14
22



1. IInanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMHU pe3yiabTaTtaMu ocBoeHus OIIOIT

1.1. lean 1 3aga4M TUCUUILIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K CIEAYIOUMM BUIaM TPO(ECCHOHATBHOU NEATEIBHOCTH: HAYYHO-HUCCIIECIOBATEILCKON, IPOSKTHOM,
MIPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM, OPraHN3aLMOHHO-YITPABIECHYECKOM €S TEIIbHOCTH.

Heab AuCOMIUIMHBI — CPOPMHUPOBATH Y CTYACHTOB CHCTEMY (DYHIaMEHTaIbHBIX 3HAHHUU TIO
XUMHH, HEOOXOTUMBIX ISl MOCIENYyIoIIeld MOATOTOBKHM OakajaBpa, CIOCOOHOro K 3(P¢eKTHUBHOMY
PELICHUIO MPAKTUYECKUX 3a/1au CEeIbCKOXO035UCTBEHHOIO MPOU3BOJICTBA, a TaK)Ke CIOCOOCTBYIOIIHUX
JalbHENIIEMY Pa3BUTHUIO JTUYHOCTH.

3agaum AMCHUIIHHBI:

— U3YYUTh OCHOBHBIE XMMHUYECKHE SIBJICHHS, OBIaJETh (PYHIAMEHTAIbHBIMU IOHSATHSIMHU,
3aKOHAMU U TEOPUSMH KJIACCUUYECKON U COBPEMEHHON XUMUMU;

— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUSI U COBPEMEHHOT'O XMMHUECKOTO MBILIUICHHUS;
O3HAKOMHTHCSI C HAyYHOH ammapaTypoil M METOJaMU XHUMHUYECKOTO HCCIEAOBAaHUS, MPHOOPECTH
HaBbIKH MPOBEJICHUS XUMUYECKOTO IKCIIEPUMEHTA;

— HAYYUTHCS BBIJICIATH XUMHUYECKOE COACpX)AHUE B TMPO(ECCHOHATBHBIX 3aavax OymyIieH
NEeSATEIbHOCTH;

— OBJIQJICTh METOJIaMU PeIIeHUS MPOPECCHOHATBHBIX 3a/1a4.

1.2. [lnanupyemble pe3y/bTaThl 00yUeHUsI 10 JUCHUIINHE (MOKa3aTe]In
chopMUPOBAHHOCTH KOMIIETEHIINA)

[Tnanupyembie [Tnanupyemble pe3yabTaThl 00yUEHHs 110 TUCIIUILTHHE
pe3yJIbTaThl
ocoerms OIOII 3HAHUSA YMEHUS HABBIKU
(KxoMmeTeHun)
OIIK-2 OOyuatomuiics  nomkeH | OOyuarommiics OOyuaromuiicss J10JKEeH
CIOCOOHOCTb K 3HaTh: OCHOBHBIE 3aKOHBI | I0JIKEH YMETh: | BIaJIETh: HaBbIKaMU
HCIOJIb30BAHUIO XUMHH,  SBJICHHUA U | UCHOJB30BATh OIHCaHMS OCHOBHBIX
OCHOBHBIX 3aKOHOB | IIPOLIECCHl, HAa KOTOPBIX | OCHOBHBIE XMUMHUYECKUE | XUMHUUECKUX  3aKOHOB,
€CTECTBEHHO- OCHOBaHBI NPUHIUIBI | 3aKOHBI U TIOHSATHS B | SIBIGHUH W MPOILIECCOB,
Hay4YHBIX AUCLUMILINH | JEHCTBUS 00BEKTOB | MpodecCHOHATbHON Ha KOTOPBIX OCHOBAHBI
B IpoeCcCHOHANBHON | TpodecCHOHATBLHON JESATebHOCTH M JJISA | IPUHLMIBL  JeHcTBUA
NeSITeIbHOCTH JESITEIBHOCTH U KOTOPBIE | PEIICHUs HHKEHEPHBIX | 0OBEKTOB
HCIIOJIb3YIOTCSA s | 3aaad - (b1.65.23-V.1) npodeccnoHaNbHOMI
pelIeHUsT ~ MHXKEHEPHBIX NesITeIbHOCTH u
3anau- (b1.5.23-3.1) KOTOpBIE HCIIOJIB3YIOTCS
TUISt pereHus
MH)KEHEPHBIX
3amad - (b1.6.23-H.1)

2. Mecto aucuuniauHbl B cTpykrype OITOII

Huctumnmua  «Xumus» oTHocuTcss K OazoBoil wactu bnoka 1 (B1.b.23) ocHoBHOI
npodeccuoHaIbHONH 00pa30BaTeIbHOM MporpaMmbl  OakanaBpuaTa [0 HANpPaBICHUIO TMOATOTOBKU
35.03.06 Arpounxenepus, npodpuar - TexHomormdueckoe o000pyIOBaHHME JUIsI XpaHEHUS |
nepepadoTKU CeNbCKOXO03HCTBEHHOM MPOAYKIIUH.




Pa3zjennl 1ucuunIMHbI 1 MeKIUCHUNJIMHAPHBIE CBA3M € 00eCneYuBAIIUMHA
(mpexuecTBYOMUMH) U 00ecrieduBaeMbIMU (MOCAEAYHOINMMHA) TUCHUIITIMHAMMA

No | (mpenmiecTBYIOMINX)

/o

JIACLIUIUINH, ITPAKTHK

HaumenoBanue
o0ecreunBaroIIXx

dopmupyembie KOMIETSHIINH

1 00ecTieunBaeMbIX
(mocneyrommx )

Paznen 1

Pa3nen 2

Pasnen 3

Pazgen 4

Pazgen 5

HpC,I[I_HeCTBy}OH_II/IC JUCHUIIIMHBI, ITPAKTHUKU B y‘le6HOM IJ1aHE OTCYTCTBYIOT, IIOCKOJIBKY

JMCLMILIMHA u3yvaercs B | cemectpe

[Tocnenyronme AUCIUTIIMHBI

1 Pay— OlK-2 | OIK2 | OIK-2 | OlK2 | OIK2
2. buogorns ¢ OMK-2 | OIK2 | OIK-2 ] OITK-2
OCHOBaMHU S5KOJIOTrUH

Jucnunnunna uzydaercs B 1 cemectpe.

3. O0béM AUCHUNIMHBI U BUAbI Y4eOHOH padoThI

OO0BeM IUCHMIUIMHBI cocTaBiseT 3 3adeTHbie eauHuibl (3ET), 108 akameMuueckux 4Yacos.

3.1. Pacnpenesnenne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yuebHoit paboTbl

KomngecTBo yacos

KonrakTHasi padora (Bcero) 32
B Tom uucne:

Jlexmun 16
[Tpaktuueckue 3ansatus (I113) -
Jlaboparopusie 3ansTus (JI3) 16
CamocrosiTesibHas padora odyuarwmuxcs (CP) 76
KonTtpoJsn

HTtoro 108

3.2. Pacnipenesienne y4eOHOro BpeMeHH 10 pa3jieiaM u TeMaM

HanmenoBanue pasnena u

B TOM YHCJIC

B KOHTaKTHas paboTa KOHTPO
Cero 4acoB
n/n TEMBI CP b
JEKIUU J3 113
1 2 3 4 5 6 7 8
Pa3znen 1. OcHOBBI CTpOE€HUS BELIECTBA
1.1. Bsenenne. OcHOBHBIE 4 1 2 - 2

3aKOHbI XUMUU.




1.2. XuMHS U IEPHOTUYECKAS 7 3 2 - 4
CHCTEMa 3JICMCHTOB.
CtpoeHune aToMOB.
XuMHUYeCKasl CB3b.

Pa3nen 2. B3zauMoaelcTBUS BEIECTB

2.1. XumMmuueckas 10 2 2 - 12
TepmoanHamMuKka. OCHOBHBIE
3aKOHBI TEPMOIMHAMHUKHU.
XuMu4decKass KHHETHKA.
XHUMHYECKOE PABHOBECHE.

Pa3nen 3 PacTBopsl.

3.1. XUMHUYECKUE CUCTEMBI: 17 3 3 - 16
PacTBOPBI, AUCICPCHBIE
cucteMbl. OCHOBBI
XUMHYECKOT0 aHaJIn3a
BOJIHBIX PACTBOPOB.

Paznen 4. DneKTpOXUMHUYECKHE MTPOIECCHI.

4.1. DIEKTPOXUMHUICCKHE 18 5 5 - 16
CHCTEMBI: KHCIOTHO-
OCHOBHBIC U OKUCJIUTEIIBHO-
BOCCTaHOBUTEIIbHEIC
CBOICTRBA BEIIICCTRA.
['anpBaHMYECKHUE DIICMEHTEHI.
XHUMHUYECKHE UCTOUYHUKH
TOKa. DJIEKTPOJIU3
coennHenuil. Kopposns
METAJJIOB U 3allliTa OT
KOPPO3HH.

4.2. PeaknpronHas crrocoOHOCTh 13 1 1 - 14
BellecTB. XUMHUUECKHE
CBOMCTBA METAJLJIOB.

Pa3znen 5. DnemMeHThl OpraHu4ecKol XUMHU

5.1. DJIEMEHTHI OpraHu4ecKoi 12 1 1 - 12
XUMUH, TTOJIMMEPHI,
OJIUTOMEPBHL.
Hroro 108 16 16 - 76

4. CTpyKTYpa M coiepKaHHe JMCIHIIIHHbI
4.1. Coaep:xxanue TUCHUNIMHBI
BBenenne

Xumus Kak 4yacTb ecrecTBO3HaHus. [Ipeagmer xumun. BeniectBo. Buabl XMMHUYECKUX peaknid.
CBsA3b XMUMUU C OPYTUMU HayKamMH. 3HAUY€HUE XUMHUU B (JOPMUPOBAHUU MBIIUICHUS, B U3YUYCHUU
MIPUPOJIBI ¥ PA3BUTHU TEXHUKU. XUMUS U TTPOOIJIEMBI SKOJIOTHH.

OcCHOBBI cCTpOEHHS BelleCTBA

DJIEKTPOHHOE CTPOEHHME aTOMa MW CHUCTeMaTHKa XHMHUYECKUX HJIEeMEHTOB. KBaHTOBO-
MexaHuueckas moaenb aroma. [Ipunuun I[laynu u npaBuno Xynaa. CTpoeHHE MHOTO3JIEKTPOHHBIX
atoMoB. Ilepuonuueckass cucrema J[.MI. MenzaeneeBa M H3MEHEHHE CBOMCTB DJEMEHTOB M HX
coequHeHU. OKHCIUTEIHHO-BOCCTAHOBUTEIbHEIC CBOMCTBA DJIIEMEHTOB. XHMHYECKas CBSI3b.
OCHOBHBIE TUIBI U XapPAKTEPUCTUKH CBSI3U. KOBaJieHTHAst U1 MOHHAsI CBSI3U. METO/ BAJICHTHBIX CBA3EH.
I'u6punuzanus. [lonsitue o wMerone MOJNEKYyIsApHBIX opOurtaneii. CTpoeHue U CBOMCTBa
MpOCTEUIIMX MOJeKyd. Tumbl B3aumoaecTBHS MoJjekysl. KomruiekcHbie coenuHeHus. OCHOBHBIE
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BUIbI B3aHMOHeﬁCTBHH MOJIeKy.H. CI/IJII:I MG)KMOHGKyJISIpHOI‘O BBaI/IMOIIeI‘/JICTBI/ISL BOIIOpOIIHaH CBS3b.
JloHOpHO-aKIenTOpHOE B3auMojAecTBUE MoOJeKyl. KoMiuiekcHble coeauHeHus. KomIuiekcsl,
KOMIUIEKCOOOpa3oBaTeNU. JIMTAH[bl, 3apsA]l M KOOPAWHAIIMOHHOE 4YHCIO KOMIUIEKCOB. THIIbI
KOMIUIEKCHBIX coeuHeHUH. [IOHSATHE O TEOpUAX KOMIUIEKCHBIX COCAMHEHHH. XHWMHS BEIISCTBA B
KOHJICHCUPDOBAHHOM COCTOSIHUU. ATpEeraTHO€ COCTOSHHE BeElIeCTBA. XHMMHUYECKOE CTpPOCHUE
TBepaoro Ttena. AmMopdHoe cocrosHue BemiecTBa. Kpucrtamiel. Kpucrammuyeckwe pemieTky.
XI/IMI/I‘-IGCKaSI CBA3b B TBepI[bIX TEiax. MeTaJIJII/I‘IeCKaSI CBA3b U MCETAJJIBI. XI/IMI/I‘-IeCKaSI CBA3b B
MOJIYITPOBOJTHUKAX M AWAJIeKTpukax. PeambHbie kpuctamiel. [Ipocroe BemectBo. M3omepus u
AJUTOTPOITHUS.

B3aumoneiicTBus BeuecTs

OJeMeHThl XUMUYECKOM TepMOJUHAMUKH. DHeprerudeckue 3(h(eKTbl XMMUUYECKUX peaKiuil.
BHyTpeHHss »Hepruss u oHTanbnus. TepMoxumusa. TepMOXMMHYECKHE 3aKOHbI U YPaBHEHMS.
OHTanenus 00pa3oBaHUS XUMMUYECKUX coeauHeHH. CTaHJapTHOE COCTOSHHE. ODHTpONUs U ee
M3MEHEHHE TPU XUMHUYECKUX Tporeccax. DHeprus ['mb0ca u sueprus ['enpMronbua 1 uX U3MEHEHUS
IIPY XMMHUYECKUX IpoLeccax. YCJIOBHS CaMONPOU3BOJIBHOIO IPOTEKAHUS XUMHYECKHMX DPEAKLMi.
YcnoBust XuMU4ecKoro paBHoBecusi. OOpaTuMbie U HEOOpaTUMbIE peaKIUU. XUMUYECKHNA MOTSHIHAI.
AKTHUBHOCTb ¥ KO3 (GUIIMEHT aKTUBHOCTH.
Xumuueckoe U (pa3oBoe paBHOBecus. 3aKOH JeiicTBUS Macc. KoHcTaHTa paBHOBECHUsI U €€ CBSI3b C
tepMmoauHamuueckumu  pynkuusamu.  [Ipunnun  Jle-Illarense. Xumuuyeckoe paBHOBecHEe B
rereporeHHbIx cucremax. ®azoBoe paBHoBecue. IIpaBuino da3. PacmpenencHue BemecTs B
rereporeHHslx cuctemax. IloBepxHocTHble sBieHMs. CopOuus. ACOpOLMOHHOE pPaBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuka. CKOpPOCTh TOMOTEHHBIX XUMHMUYECKHMX peakuuid. OCHOBHOE XHUMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKHUX PEaKIUil OT TeMIepaTypbl. DHEPrusi aKTUBALUHU.
I'omorennslii karanus. llennble peakunn. duznueckne METOAbI YCKOPEHUS XMMMUYECKHUX PEaKLUH.
Konebarenbuble peakinyu. CKOPOCTh T€TEPOTreHHBIX XUMUYECKUX peakiuil. ['ereporeHHbIN KaTanus.

PacTBOpbI.

Onpenenenne U kiaccu(uKalMs pPacTBOPOB. PacTBOpPHI HEINEKTPOIUTOB U DJIEKTPOIHUTOB.
BOZ[HI)IG paCTBOpI)I BHCKTpOJ'[I/ITOB. ACCOIII/II/IpOBaHHI)IG u HeaCCOIII/II/IpOBaHHI)Ie BHGKTpOJ'H/ITI)I.
CBoiicTBa PAcTBOPOB AaCCOIMHPOBAHHBIX AIIEKTPOIUTOB. AKTHUBHOCTh. (OCOOEHHOCTH BOJBI Kak
pacTBOPUTEINS. DIIEKTPOIUTHYECKAsT AUCCOIMAIM BoAbl. BomoponHbiii mokaszarens cpeabl. MonHbie
peakuuu B pacTtBopax. Juccouuanus KOMIUIEKCHBIX CO€AMHEHWH. Teopus KHUCIOT M OCHOBAHUM.
KOHCTaHTI)I KUCJIOTHOCTU 1 OCHOBHOCTHU.

Konnounansie cucremsl. JlucnepcHOCTh U AUcTiepcHbIe cucTeMbl. Kiaccuukanys KOITOHIHBIX
cucteM. 3051 U resi. Mutiemuisl 1 ux crpoenue. [loydeHne KoMIOUIHBIX PaCTBOPOB. Y CTOMYMBOCTh
KOJUIOUJIHBIX CHUCTEM, ONTHYECKUE M DJEKTPUUYECKHUE CBOMCTBA. MeTOIbl MOJyUYEeHHS] U pa3pyLICHUS
KOJIJIOUAHBIX CUCTEM. KOJ’IJ’IOI/I}ILI B HpHpO}IHLIX cucremax. PaCTBOpI)I HOJ'H/IMepOB.

JIEKTPOXMMHYECKHE PO ECChI.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC MPOLECCHI. Onpenenenne 51 KJIaccupuKaIms
ANEKTPOXUMHUUYECKUX mpoueccoB. 3akoHbl @Dapanes. TepMoanHamMuka 3JIEKTPOJHBIX MPOLECCOB.
[Tonsitne 00 »neKTpOAHBIX mMOTeHNHanax. [ampBanmyeckue snemMeHTh. DJIC u ee wu3MepeHwue.
CranmapTHbII BOAOPOAHBIM 3JEKTPOA M BOAOPOJAHAS IIKajda MOTEHIMaNoB. YpaBHeHue HepHcra.
HOTGHI_[I/IHIH)I METATNINYCCKUX, Ta30BbIX nu OKHCIINTCIIBHO-BOCCTAHOBUTCIIBHBIX 3H€KTpOI[OB.
HoHceneKkTUBHBIE AIIEKTPOABI W ceHCOophl. MemOpaHbl W MeMOpaHHBIH mMoTeHHMan. KuHernka
AJIEKTPOJIHBIX TPOIIECCOB. DJIEKTPOXMMUYECKAs] W KOHIICHTPAITMOHHAS TOJSIpU3AIUS. DJIEKTPOIIHU3.
[TocnenoBaTenbHOCTh ANEKTPOJHBIX MPOLECCOB. BBIXO MO TOKY. DJIEKTPOIU3 C HEPACTBOPUMBIMHU U
paCTBOpI/IMBIMH aHOIaMHU.

Koppo3sus u 3ammura MetamioB U cruiaBoB. OCHOBHBIE BUbI KOPPO3HH. XUMHUYECKass KOPPO3HUS.
DnekTpoxuMHuieckas koppo3us. Kopposust moa aeicTBHEM OTyKIAIOMUX TOKOB. METOIbI 3alIUTHI OT



KOppO3uu: JICTUPOBAHUC, JJICKTPOXUMHUUCCKAA 3alllUTa, 3alIUTHBIC IMOKPBITUA. HN3MeHeHnne cBOMCTB
KOPPO3UOHHOMU cpebl. UTHTHOUTOPBI KOPPO3UH.

3JI€KTpOXI/IMI/I‘IeCKI/Ie CHUCTCMBI. XUMHYeCKHe HCTOYHHUKHU TOKa. 3JI€KTp0XI/IMI/I‘-IeCKI/Ie
SHEPrOYCTAHOBKH. DIJIEKTPOXMMHUYECKHE MpeoO0pa3oBaTesy, KOHIEHCATOPBL. OJIEKTPOXUMHUYECKas
00paboTKa MEeTaIOB. DIEKTPOXUMHUIECKUE TIOKPBITHSL.

PeakuuonHasi cioco0HOCTH BeliecTB. XMMHYeCKHe CBOHCTBA MeTAJLIOB.
BemectBo 1 ero uncrora. AHaIMTUYECKHH CUTHAN U €ro BUAbL. XUMHUYECKas HICHTU(DUKALUS.
KHCI0THO-OCHOBHOE M OKUCIIMTEIBHO-BOCCTAHOBUTENIBHOE THUTpOBaHWE. ['paBuMeTpuueckuil u
KOJIOPUMETPUYECKUH aHATHU3. DIEKTPOXUMHUUECKUE METO/Ibl aHAIN3A.

JleMeHTbI OPraHu4YecKoil XMMHUM.
OpFaHI/I‘-IeCKI/Ie MOJMMCPHBIC MaTCpPpUAJIbI. MGTOI[BI MOJIYYCHHA TOJUMCPOB, IMMOJHUMCpHU3aALUA,

IIOJIMKOHACHCAL M. CTpOCHI/IC H CBOICTBa IMOJIMMEPOB. HpI/IMeHeHI/Ie IMOJIMMEPOB.

4.2. ConepxaHue JeKI Uil

No Koi-Bo
HaunmenoBanue u coqiepikaHue JISKITUU

/1 4acoB

1 Beengenue. OcHOBHBIE TOHSATHS W 3aKOHBI xuMuu llpenMer xumuu. 3HaYECHHE 2

XMMHH B HAYYHO-TEXHUYECKOM IIporpecce OCHOBHBIE MOHATHUS U 3aKOHBI XUMHH.
XuMus U nepuojanyeckas cuctema sneMeHToB. CtpoeHue atoMoB CoBpeMEHHbIE
IIPEJICTABICHUSI O CTPOCHMM aTOMOB JJIEMEHTA, OCHOBaHHBIE HA HEKOTOPBIX
IIOJIOKEHUAX KBAaHTOBOM MEXAHMKHU: JIBOMCTBEHHAs KOPIYCKYJISIPHO-BOJIHOBAs
IIPUPOJA DJIEKTPOHA, NPHUHLHUII HEONPENEICHHOCTH, KBAaHTOBbIE uucna. [IpuHnmn
[Taynu. IlpaBuna W MOPSAOK 3allOJIHEHUS AaTOMHBIX OpOuTanei, NpaBUIIO
KneukoBckoro, XyHnaa, 3anper Ilaynn MHOrosnekTpOHHBIX aTOMOB. B3anMocBs3b
PAaCIIOJIOKEHUS IIEKTPOHOB B ATOMAX C MX XUMUYECKUMH CBOMCTBaMU.

2 [lepponnuecknii 3akOH B CBETE CTPOCHHUS AaTOMOB, NEPHUOJUYECKas CHUCTEMa 2
snemMeHTOB. HekoTopble XapakTEpUCTHKHM aTOMOB AJIEMEHTOB: PaJHyChl aTOMOB U
HOHOB, SHEPTUs MOHU3AIINH, SHEPTHs CpoJIcTBa K ANEKTPOHY
ANEKTPOOTPHUIIATEILHOCTh. XUMHUYecKass cCBsizb HopmanbHOe U BO30YXKIEHHOE
coctosinre aToMOB. OCHOBHBIE THUIIBI M XapPaKTEPUCTUKUA XUMHUYECKON CBSI3U: METO]I
BaJICHTHBIX CBsI3€d, TMOHSATHE O METOJE MOJCKYISIpHBIX opbutaneir. Cs3b
KOBAJICHTHAsI, JOHOPHO-aKIENTOpHAas, WOHHAs, MeETa/UInYecKasi, BOJOPOIHAs.
3aBUCHMOCTb CBOMCTB BEIIECTB OT TUIA XMMUYECKOM CBSI3H.

3 XuMuueckast TepMoiuHaMuKa. OCHOBHBIE IIOHSTHS U 3aKOHBI. TepMoauHaMUYeCcKast 2
cucremMa. BHyTpeHHss1 SHEprusi TepMOAMHAMHUYECKON cucTembl. TeroBoil s dext
peakuuu. IlepBoe Hadano TEpMOAMHAMUKH. OHTaIbNUA. TepMOXUMHYECKHE
ypaBHeHuda. 3akoH I'ecca. Bropoe wHawano TtepmoauHamuku. CranmapTHas
sHTporus. DakTopsl  (SHTPONMMUHBIA M DHTAJIBIMUNHHBIN),  ONpENENAIONIe
BO3MOKHOCTh WJIH HEBO3MOYKHOCTh CAMOIIPOM3BOJIBHOTO NMPOTEKAHMS MPOLECCOB.
N306apHo-n30TepMUYecKuil moreHuan. HanpaBieHHOCTh XMMUYECKUX MPOIIECCOB.
Oueprus ['enpMrosbia (M30XOpHO-U30TEPMUYECKUI MOTEHIMA).

4 Xumuueckasi KMHETUKa. XMMHYECKOe paBHOBecHE ['OMOT€HHBbIE M Te€TEpOreHHBIE 2
XUMHUYCCKUC npoueccm. CKOpOCTB U MCXaHHU3M peaKHI/II/I. (DaKTOpBI, BIIMAKOIIINEC HaA
CKOPOCTh XMMMUYECKUX peaklnil. 3aKOH JEHCTBYIOIIMX MAacC, KOHCTAHTa CKOPOCTH,
KMHETUYECKUE YPaBHEHUs, IOPAIOK peaKUuu. DHEPrus akTUBAIUy, ITpaBuiao BaHt-
l'odbda, ypaBHenune Appenumyca. Karanus. CMerieHrne XUMHUYECKOTO PaBHOBECHS.
[Tpunimn Jle-lllarenbe.




Hucnepcusie  cuctembl. PactBopbl  Knaccudukamuss AUCTIEPCHBIX — CHCTEM.
I'pyboaucriepcHble CUCTEMBI, UX CBOMCTBA M UCIOJIb30BAHUE B CETILCKOM XO3AHUCTBE.
Konnouanele pacTBOpbl, OCOOEHHOCTH CTpPOEHMs, CBOWCTBA. PacTBOpbl, Kak
roMoreHHble cucteMbl. CriocoObl BBIpaXKEHUS KOHIIGHTpALMU pacTBOpoB. Teopus
pa30aBICHHBIX PAcTBOPOB, HEIIEKTPOJUTOB. Ocmoc. OCMOTHYECKOE JaBJECHHUE.
JlaBiieHrne  HacbIIEHHOrO Mmapa. TemmepaTypa KWIIEHUS U 3aMEp3aHHUsd
(kpuctamum3anus) pactBopoB. 3akoHbl Bant-I'odda u Payns nng Hesnexkrponutos
U DIJIEKTPOJIUTOB, MHCIIOJIB30BAaHUE HX JJI HU3TOTOBJICHMS OXJIAXKAAOIUX U
aHTHOOJIeICHUTEIBHBIX CMa30K U JkuakocTeil. AHTudpusel. CuibHble U cialble
ekTpoiuThl. KoHcTanTa M crenens qucconuanuu. M3oronndeckuit KoappuuueHT.
3akon pazbasnenust OctBanbaa. MoHHOE mpousBereHHE BOAbL. BomopoaHbii
nokaszatenb. [uzaponus. Ero 3HaueHue mnpu HCHOAB30BaHMM yIOOpPEHUH WU
JKCIUTyaTalluy CEJIbCKOXO35MCTBEHHON TEXHUKHU.

OnexTpoxumMuueckue cucreMbl. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE ITPOLIECCHI:
ONpeleICHUE, TEPMOJUHAMUKA, HAIPABICHHOCTb, BO3MOXXHOCTb IIPOTEKaHUSA B
3aJJaHHOM HalpaBiICHUHU. OJEKTPOAHBIA MOTEHLMAl Ha TpaHULE T'€TepOreHHOU
CUCTEMBl METaJI-3JeKTpoauT. CTaHOapTHBIA DJJIEKTPOAHBIA IOTCHLUMAN, PSX
HaIlpsDKEHUs METaJuloB, €ro 3HadeHue. [‘anpBaHnuyeckue diemeHThl. [IpuHnmn
pa®oTbl. XHMMHUYECKHE HUCTOYHUKU ToKa. «Cyxue» 53JIEMEHThl, aKKyMYJSATOPBHI,
TOILJIMBHBIE 3JIEMEHTHI.

Koppo3usa meramnos. 3ammra OT KOPpPO3MHM. XUMHUYECKas U AJIEKTPOXMMHUYECKas
Koppo3usi. [IpuymHBI M MeXaHU3M DIEKTPOXUMHYECKOW KOppo3uH. Yiiepo,
npUyYMHSIeMbld  Koppo3ueil. Koppo3uss ¢ KUCIOpOJHOW U BOAOPOAHOM
nenoispusanuei. Meroasl  3amMTBl  OT  KOppo3uu. JlakokpacouHble U
METAJUINYECKUE MOKPBITUS, IPOTEKTOpHAs 3alluTa, 3JeKTpo3amuTa. MHruouTopsl
KOPPO3HH.

9J'IeKTp0J'IH3 paciiyiaBOB U BOJAHBIX paCTBOPOB 3JICKTPOJIUTOB. IlocnenoBaTenIbHOCTH
paspdaaa 49aCTULl Ha JJICKTPpOAAaX IMPU IJICKTPOJIMU3€ B 3aBUCHUMOCTU OT BCIIMYMHBI
QJICKTPOAHOTO ITOTCHIIMAJIA. Honﬂpmam/m IIpH DJICKTPOJINU3C. HepeHaHpH)KeHI/Ie.

OnemeHThl opranuyeckoil xumuu. Ilomumepsr u  onuromepsl. [lonumepHsbie
Marepuansl. MeToabl IONMy4YeHUs, OTHENbHBIE IPEACTABUTENN: ILIACTMACCHI,
BOJIOKHA, Kay4yyKd. 3aBUCHMOCTb CBOMCTB OTJENIBbHBIX MATEPHAIOB OT CTPYKTYpPHI
MakpoMoJIeKyJl. Mcronbs30BaHHE IOIMMEPHBIX MAaTEPHUAIOB B MAaIIUHOCTPOCHUHU
IpU SKCIUTyaTallud M PEMOHTE oOopynoBaHus. ['epMeTukH, KOMOAyH[bl, KJIEH,
JIEKTPOU3OJIALIMOHHBIE MATEPUAJIBI.

Hroro

16

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

HanmenoBaHue 1a00paTOpHBIX 3aHATUI

Koi-Bo
JacoB

Knaccor HCOPTaHUYCCKUX COE€UHEHUI

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

CtpoeHue aToMa U MepuoInyecKasi CHCTEMa JJIEMEHTOB. XUMHUYECKas CBA3b.

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

NN

PacTtBopbl 37E€KTPOAUTOB M HEANEKTPOAUTOB. Pemenue 3amay. Pacuersl 1o
MPUTOTOBJICHUIO AJIEKTPOIUTOB U aHTUGpU30B.I uaponus ynodpenuit

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC PCaAKINH.
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7. | 'anpBaHMYECKHUE DJIEMEHTEHI. 2
DnEeKTpOIN3 BOAHBIX PACTBOPOB COJIEH.

8. Koppo3sust Mmeraios. 3amura OT KOPPO3UH. 1
9 | [Honmumepst u onuroMepsl. CocTaBieHHE peakUui MNOJUMEpU3alUU U 1
MOJIMKOHACHCAIIUU
Hroro 16

4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUH
[IpakTrueckue 3aHATHS HE PEIYCMOTPEHBI YICOHBIM IIJIAHOM
4.5. Buabl u coiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAO M XCS

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJAFOIITXCSI

Bunasl camocTosiTensHON pabOThI 00y4YarOIINuXCs KOINYecTBO YacoB
[ToaroroBka K 1a00OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE 40
J1a00paTOPHBIX pabOT
CamocTosATeNnbHOE N3YYEeHHUE OT/ACIBHBIX TEM U BOIIPOCOB 36
Hroro 76

4.5.2. ComepxaHue caMOCTOSITEIbHON pabOThl 00YYarOIINXCs

Ne Kon-Bo
HanmenoBanue TeM 1 BOIpocoB
n/m 4acoB

1 OcCHOBHbBIE 3aKOHBI XMMHH: COXPAHEHHUS MaT€pUH U SHEPruH, MOCTOSHCTBA 2
COCTaBa, KpaTHbIX OTHOLIEHM, ABOTaIpo.

2 BolnosiHeHue ynpakHEHUH 110 COCTABJIEHUIO AIEKTPOHHBIX (POPMYIT 371EMEHTOB. 2

3 Ilepponnueckuin  3akoH JI.MI. MeHnneneeBa, mnepuoauyeckas CHCTEMA 4
AJIEMEHTOB.

4 Pemenne pacueTHBIX 3a1ay Ha ONPEICIICHUE DHTAIBIINM, YHTPOIHUH, YHEPIUU 4
['ub6ca.

5 Pemenne 3amau Ha ompeneireHHE CKOPOCTM XHMMHMYECKHX peaklUuid B 8
3aBUCUMOCTM OT KOHIIEHTpalluM U TemnepaTypel. PaBHoBecue. Binuszue
JTaBJICHUsI, KOHIEHTPALlMU U TeMIIepaTypbl Ha CMEIIEHNUE XUM. pPAaBHOBECHSI.

6 CriocoObl  BBIpaKEHHMsI ~ KOHILEHTpAllMM  pacTBOPOB  (MaccoBas  J0J, 8
MoJIIpHOCTh). Penienue 3agau Ha pacuyeT KOHIEHTpallui pacTBOPOB.

7 CocraBieHHE CXEM raJIbBAHMUECKOTO 31eMeHTa, pacueT J.J1.C. 8

8 N3ydyeHne XUMHYECKMX CBOMCTB MeTauioB. (COCTaBlI€eHUE XHUMHUYECKHX 16
YpaBHEHUM.

9 CocTaBieHHe peakluil MoJIMMEPU3allii U MOJMKOHAeH cau. Mcnonp30Banue 16
NIOJIMMEPHBIX MaTepUaIOB B TeXHUKE. COCTaB JaKoB.

HToro 76

5. YueOHO-MeTOAUMYeCcKOe o0ecnieyeHre CAaMOCTOsITeIbHOIH padoThl 00y4yarouxcs

VYuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnmoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

10



Xumus. Knaccel HEOPraHWYECKUX COCNUHEHUN [DIIEKTPOHHBIN pecypc| : MeTod. mocodue /
coct.: A. B. Xoxnos, H. M. IlatpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 21 c. : un., Tabn. —
0,3 MB .— Pexum poctyma http://192.168.0.1:8080/localdocs/himi/5.pdf

XoxnoB, A. B. Xumusa. Xumudeckass KMHETUKAa M XUMHUYECKOE paBHOBECHE [DIJIEKTPOHHBIN
pecypce] : yaeOHoe mocooue / A. B. Xoxmos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015
— 62 c. : un., Tabn. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/1ocaldocs/himi/5.pdf.

XoxyoB, A. B. Xumust [OnekTpoHHBId pecypc] : yueOHoe mocodue / A. B. Xoxmos, H. M.
ITarpakosa ; UI'AA .— Yenssobunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpun. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxmoB, A. B. Xumus. Xumudeckas TepMOIMHAMHKA [DIEKTPOHHBIA pecypc]| : ydeOHOe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UT'AA, 2015 .— 30 c. : Tabn. —
bubnwmorp.: c. 29 — 0,3 MB .— Pexum gocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.DoH/1 O1IEHOYHBIX CPEICTB JAJIsl MPOBeIeHHUsI
NMPOMEKYTOUHOM aTTeCTAllUM 00yYAIOIIUXCS

JIJisl yCTaHOBJIGHUSI COOTBETCTBHSI YPOBHS MOATOTOBKH oOydaromuxcs TpedoBanusm OI'OC
BO pazpabotan QoHI OLIEHOYHBIX CPEICTB Ui TEKYIIEr0 KOHTPOJS YCIIEBAaEMOCTH U IMPOBEICHUS
MPOMEXKYTOUHOM aTTeCTalud oOOydalIuxcs Mo aucuuiuinae. @OOHA  OIIEHOYHBIX CPEACTB
npencrasieH B [Ipunoxenun Nel.

7. OCHOBHAA ¥ IONOJTHUTEJIbHASA y4eOHAasl JUTEepaTypa, He00X0AUMas 1JIs OCBOCHUS
JTUCIHHUIIINHBI

OcHoBHasl U JOTIOJIHUTENIbHAS yueOHas iuteparypa uMmeercs B Hayunoit  6ubnmoreke u
3JIEKTpOHHON MH(OpMarmoHHo-00pa3oBatenbHoi cpeae PI'BOY BO 0xuo-Ypansckuiit [AY.

OcHoBHas JInTEpaTypa

1.1.06mas xuMust [D1eKTpOHHBIA pecypc]: (OCHOBHBIE ITOHATHS, NPHUMEPHl M 3aJa4yH) JUId
BeuepHero dakyiaprera / T.B. XKykoBa. MockBa: MUDU, 2008.- 141 c. PexxuM jgocrtyna:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2 Xumusa  [Dnexrponnslii  pecypc]. Hosocubupck: HoBocuOMpCKHIT  TOCYIapCTBEHHBIN
arpapHLId YHUBEPCHUTET, 2011.- 106 C.
Pexxum mocryna: http://biblioclub.ru/index.php?page=book&id=230483.

1.3.10umkoBru E. JI. Xumusa [DaekTpoHHBIA pecypc]. 1, Ob6mas xumug / E.JI. IIIUMKOBHY.
KazaHp: M3/1aTenscTBO KazaHckoro VHHBEPCUTETA, 2014.- 65 C.
Pexxum goctyma: http://biblioclub.ru/index.php?page=book&id=276360.

JonmosiHuTeILHAS JIMTEPATypPa

1.1. TI'mumaka H. JI. O0Omasa xumus [Tekcr]: YduebHoe mocobue musg By3oB / Ilom pen.
A .M .EpmakoBa. M.: Marerpan-Ilpecc, 2002.- 728c.

1.2.  Koposun H. B. O0masa xumus [Tekcr]: YueOnuk nng By3oB. M.: Beiciias nikosa, 2003.-
557c.

1.3. Kyaeman A. I'. O6mmas xumus [Tekcer]: Yueouuk. M.: Konoc, 1979.- 528c.

Ilepuoauyeckue u3aaHus:
«[Ipubopsl W TexHUKa OJKcHepuMeHTay, «JlocTmkeHuss Hayku ©u TexHHKH B AIIK»,
«MexaHu3anuss W OJeKTpuuKanus  CEIbCKOro  X03sAWcTBay,  «CHOMPCKUN  BECTHUK
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CEJIbCKOXO3SIMCTBEHHON Hayku», «CenbCKOXO3SIMCTBEHHBIE MAIMHBI M TeXHOJOrun», «Poccuiickas
CEJIbCKOXO35MCTBEHHAS HayKa», «CBETOTEXHUKAY», « DIHEPTOHAA30P».

8. Pecypchbl uHGOPMATHOHHO-TEJIEKOMMYHHUKANMOHHOH ceTH « AHTEpHET», HEOOX0AMMBbIE
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO J0CTYyIa K y4eOHO-METOIMYeCKUM pazpaboTkam https://toypray.pd
2. BBC «JIauw» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINEhttp://biblioclub.ru

9. MeToauuyecKkue YKazaHus AJis oﬁyqamumxcs[ M0 OCBOCHHIO TUCHHUIIIMHBI

Y4eOHo-MeToIuYeCKrE pa3padoTku uMeroTcs B Hayunoit  Oubmmotexe u AJIEKTPOHHOU
nHpopmannonHo-o6pazoBatenbHOM cpeae PI'BOY BO I0xHo-Ypansckuii [AY:

1.1. KoBanesa, O. M. Xumus. Kopposus meramios. 3amura OT KOppo3uu [DIEKTPOHHBIN pecypce] :
yueb. mocobue / KoBanea O. M., XoxinoB A. B. — Yensbunck: b.u., 2013 .— 85 c. — C mpwuun.
— 0,8MB — Pexxum nocryma:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2. Xumus. Knaccel HeOpraHu4eckux COeAMHEHUN [ DNEeKTPOHHBIN pecypce]| : MeToA. mocodue / cocr.:
A. B. Xoxios, H. M. IlatpakoBa ; UI'AA .— Yensbunck: YT'AA, 2015 .— 21 c. : w1, Tabn. —
0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/Iocaldocs/himi/5.pdf

1.3. XoxmoB, A. B. Xumus. Xumuueckas KUHETUKA U XUMHUYECKOE paBHOBECUE [DIIEKTPOHHBII
pecypc] : yaebHOe ocoome / A. B. Xoxios, H. M. Ilarpakosa ; UI'AA .— Yensaounck: UI'AA,
2015 — 62 c. : win, Tabn. — 0,3 MB — Pexum  pgoctyma
http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4. XoxnoB, A. B. Xumus [DnexktpoHHBI pecypc| : yueOHoe mocodue / A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpun. — 0,9 MB .—
Pesxxum moctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5.Xox1oB, A. B. Xumus. Xumudeckasi TEpMOJIMHAMHKA [ DNEKTPOHHBIN pecypc] : yueOHoe mocooue /
A. B. Xoxnos, H. M. IlarpakoBa ; U'AA .— Yensbunck: YI'AA, 2015 .— 30 c. : Tabn. —
bubmumorp.: c. 29 — 0,3 MB .— Pexxum nocryma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. I'maponus [DnexTpoHHsld pecypce] : meron. mocobue / coct.: A. B. Xoxmos, H. M.
[TatpakoBa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .—
Pexxum noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7.0KuCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKINK [ DIEKTPOHHBIA pecypc]| : MeToandecKoe mocooue /
coct.: A. B. Xoxnos, H. M. [larpakosa ; UI'AA .— YenssOunck: 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.

1.8. Meroauueckue ykazaHHs K Ja0OpaTOpHOM pabore mo TeMe "DNEKTPOJiu3 BOJHBIX PACTBOPOB
coner" [DnekTpoHHbIA pecypc] / coct.: A. B. Xoxnos, H. M. Ilatpakona ; UI'AA .— YenssOunck:
UraaA, 2015 — 13 ¢ : 1abn. — C mpwr. — 0,2 MB .— Pexum pgocrymna
http://192.168.0.1:8080/localdocs/himi/8.pdf
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http://192.168.0.1:8080/localdocs/himi/1.pdf
http://192.168.0.1:8080/localdocs/himi/5.pdf
http://192.168.0.1:8080/localdocs/himi/5.pdf
http://192.168.0.1:8080/localdocs/himi/3.pdf
http://192.168.0.1:8080/localdocs/himi/4.pdf
http://192.168.0.1:8080/localdocs/himi/2.pdf
http://192.168.0.1:8080/localdocs/himi/7.pdf
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. MudopmanuoHHbIE TEXHOJOTHH, HCIIOJIb3YyeMble PH OCYIIECTBJIEHHH 00Pa30BaTeILHOTO
npouecca 1no JUCHHUILINHE, BKJIIOYas NepeyeHb MPOrPaMMHOIo odecniedeHust U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OubinoTeke ¢ TepMUHAIBHBIX CTAHIMNA MIPEI0CTABIAETCS JOCTYI K 0a3aM JaHHBIX:
- KoncynpranTllntoc (cripaBouHbIe IPABOBBIE CUCTEMBI);
- Texakcnept (MHGOpMarmoHHO-cripaBouHast cuctema 'OCTos);

[lepedyeHb JUIEH3MOHHOTO NPOrPaMMHOrO obecrneueHusl. PEeKBU3UTBHI MOJITBEPKIAAIOLIETO
nokymenTa: OC cnern. Ha3Hau. «Astra Linux Special Edition» ¢ oducHoit nmporpammoini LibreOffice
(FOYpI'AY) NePBbT-14/1653-01-BY3 ot 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cy6. Jlor. Ne
A0009141844/165/44 ot 04.07.2017, nanoCAD Dinextpo Bepcus 8.0 nokansHas Ne NCEL80-05851 ot
23.03.2018, TIO «Maximay (ananor MathCAD) cBobonno pacmpoctpansiemoe, [10 «GIMP» (ananor
Photoshop) cBobogno pacnpoctpansemoe, 110 «FreeCADy» (anamor AutoCAD) cBoOogHO
pacnpoctpansiemoe, YueOHsi kommiekt [10 KOMITAC 3D v 18, JloroBop Ne KAJI-18-0863 ot
06.07.2018 r, Beprukans 2014 Ne YII-15-00053 ot 07.05.2015, Windows 10 HomeSingleLanguage
1.0.63.71, Horosop Ne 11464 ot 09.12.16, JoroBop Ne 11434 ot 24.10.16 r., Horosop Ne 11424 or
01.11.16 r., JoroBop Ne 11414 ot 10.10.16 r., Joroop Ne 11404 ot 03.10.16 r., Jorosop Ne 11454
or 06.12.16 1., Horosop Ne 11444 ot 14.11.16 r. MicrosoftOfficeProfessionalPlus2010
RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503 67871967ZZE1212 APMWinMachine 12
Ne4499 ot 15.09.2014  MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1
LicenseUserCAL Ne 61887276 ot 08.05.13 roxa, MicrosoftOffice 2010 RussianAcademicOPEN 1
LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MaTepuanbHo-TexHU4YecKasi 6a3a, Heo0X0AUMAas /Il OCYLeCTBICHHSA
00pa3oBaTeIbHOTO NpoLecca Mo JUCHUIIIMHE
HanmeHnoBaHue crienManbHBIX TIOMEIIEHUH U TIOMETEHHUH I CAMOCTOSITETbHOU PaOOTHI.
VYuebHas ayuTopus Ui MPOBEACHUS 3aHATUH JIEKLIMOHHOTO, CEMHUHAPCKOIO THIA, TPYHNIIOBBIX
U UHAMBHUIYaJIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJS M NpoMexyTodHoW artrtectauuu 454080,
YensiOunckas o601, r. YenssOunck, yin. Kpacnas, 38, yueOHbIi kopnyc (DHepreTuueckuit pakyibTer).
ITepedyennb yueOHbIX 1adopaTopuii, ayINTOPHIl, KOMIILIOTEPHBIX KJIACCOB
1. JTaboparopus Ne 3083, ocHaiéHHas 000pyA0BaHUEM IS BBINOJIHEHHS Ja0OpaTOPHBIX paboT
2. JJabopartopust Ne 309a3, ocHaiméHHast 000py0BaHUEM JIJIsI BHITTOJIHEHHS JIA0OPATOPHBIX paboT
ITepeyenb 0CHOBHOIO y4eOHO-1200paTOPHOro 000PyA0BaHNS
1. Becor anamutiaeckue AJ1B-200.
. My¢enbHas neus.
. Becsl Texnnueckue
. CymmibHbli mkad.
. Tepmocrar.
. Juctumarop.
. pH-metp-mummmBonsT™MeTp pH — 300.
. Nonomep-yHuBepcanbublii OB-74.
9. Crenn «bbITOBBIE XUMHUYECKHE HCTOYHUKH TOKAY.
10. Crenpn «Omnpenenenne oobeMa BBLACISIEMOTr0 BOJOPOIaY.
11. CreH «DTEKTPOXUMUS.
12. Kanopumerp.
13. MuKpOCKOIIBI.
12. UnHoBanuoHHbIe GopMbl 00pa30BaTEIbHBIX TEXHOJIOTHH

O JN DN KWW

Bun 3anatusa
Jlexuun J3
Dopmbl paboThI
AHaJIN3 KOHKPETHBIX CUTYyaIlui + -
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IIPH/IO’KEHHUE Nel

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAGMOCTH M IMPOBEJCHUS IPOMEKYTOUHOW aTTeCTAIlMN
00ydJaronmxcs mo IUCHUILTNHE

b1.5.23 Xumus

Hanpasnenue noarorosku 35.03.06 ArpounskeHepusi

ITpoduns TexHosiornueckoe 060pyA0BaHue 1Jisl XPAHEHHUS U epepadoTKH
CeIbCKOXO03S1iICTBEHHOM NMPOAYKIUH

YpoBeHb BhICIIET0 00pa3oBaHus — 0aKajgaBpHuaT (aKageMU4ecKHii)
Kpanuduxanus — 6akajaaBp

®opma 00ydeHus: — OUHas
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1. KommereHuum ¢ ykazanueMm 3Tana ux ¢popmupoBanus B npouecce ocsoenus OINOII

KomneTeHmuu 1o 1anHoi qucIUIinHe GOopMUPYIOTCs Ha 6a30BOM JTarie.

[Tnanupyembie [TnarupyemMble pe3ynbTaThl O0yUYCHHUS 110 JUCIIUILIINHE
PE3YIbTATHI
ocsoennd OTIOIL 3HAHUS YMCHHUSI HABBIKU
(KOMIIETEHIIUN )

OIIK-2 OOyuarommiics  nopkeH | O0yvaromuiics OOyuaromuiicst J0JDKEH
CIOCOOHOCTH K 3HATh: OCHOBHBIC 3aKOHBI | JIOJDKEH YMETh: | BIAJICTh: HaBBIKaMU
HCIOJIb30BAHUIO XUMHUHM,  SBIICHUS U | UCIIOJIb30BATh OIHCaHUs OCHOBHBIX

OCHOBHBIX 3aKOHOB | MTPOLIECChI, HAa KOTOPBIX | OCHOBHBIE XMMHUYECKUE | XUMHUYECKUX  3aKOHOB,
€CTECTBEHHO- OCHOBaHBI MPUHLIMIGI | 3aKOHBl W TIOHATUSA B | SBJICHUH U MPOILIECCOB,
HAyYHBIX JUCIHIUIAH | JEHCTBUS 00BEKTOB | PO eCCHOHATHHON Ha KOTOPBIX OCHOBAaHBI
B IIpoeccuoHanbHOM | MpodecCuoHaNbHOM NESATENIbHOCTH W JJS | IPUHLUIBI  JIeUCTBUS
JEeSATSIIHOCTH JESTSIIbHOCTH U KOTOPBIC | PEIICHUS NHKEHEPHBIX | 00BEKTOB
UCIIOJIb3YIOTCS st | 3agad - (b1.5.23-V.1) npodeccnoHanbHOM
pelIeHusT  WHXKCHEPHBIX JeSTEIbHOCTH u
3agad - (b1.5.23-3.1) KOTOPBIE€ HCIONb3YIOTCA
VTS pelIeHus
WHKCHEPHBIX

3amau - (b1.6.23-H.1)

2. Hoxa?.aTe.Jm, KPUTEPUH A HIKAJIA ONCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeH Uil

[Tokazarenun Kputepuu u mkasa olleHUBaHUS PE3YJIbTATOB 00YUEHHUsI 10 AUCLHUILIIMHE
ouecHuBanusg | HenocraTtouHslid 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 omnoOKaMu U CTETIEHbBIO MOJTHOTHI
3aKOHBI, SIBIICHUS XUMHUYECKHE OTJIEIbHBIMU Y TOYHOCTH 3HAET
U TIPOLIECCHI, HA | 3aKOHBI, ABJCHUA U | TNpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX MIPOLIECCHI, Ha OCHOBHbIE XUMHUYECKHE
OCHOBAHBI KOTOPBIX OCHOBaHBI XUMHUYECKHE 3aKOHBI, SIBICHUS U
TIPUHITUTIBI TIPUHITUTTBI 3aKOHBI, SIBJICHUS U IPOLIECCHI, Ha
JeNCTBUS NecTBUs 00BEKTOB IIPOLIECCHI, HA KOTOPBIX OCHOBAHBI
00BEKTOB npoecCHOHANBHOM | KOTOPBIX OCHOBAHBI TIPUHIIUITBI
npogeccuoHaIbH JESATEIBHOCTH U MPUHLIUIIBI NeicTBUSL 0OBEKTOB
O 1eATEeTbHOCTH KOTOpBIE JeICTBUS 0OBEKTOB | MPOQecCHOHANbHON
Y KOTOpBIE UCTIOJB3YIOTCS JUIs | PO(ecCHOHATBHOM JESTENBHOCTH U
UCIOJIb3YIOTCS peleHus JESITEIIbHOCTH U KOTOpBIE
JUISL pELICHUS poeCcCHOHATIBHBIX KOTOpBIE UCIIOJIb3YIOTCS IS
npo¢eccuOHaIbH 3aj1adu UCIOJIB3YIOTCS AJIse pelieHus
BIX 337124 peleHus npodecCHOHATBHBIX
npodeccnoHambHbBIX 3aja4
3aja4
b1.5.23.-Y.1 | OGyuarommiics He OOyuarommiics OO6yuaromuiics OO6yuarommiics
yMeeT ciabo ymeer yMeeT yMeeT
UCIIOJIb30BaTh UCIOJIb30BATh UCIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIE OCHOBHbBIE OCHOBHbBIE OCHOBHBIE
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XUMHAYECKHE XUMHYECKHUE XUMHYECKHUE XUMHAYECKHE
3aKOHBI U 3aKOHBI M IOHATHS | 3aKOHBI U IOHSTUS | 3aKOHBI U TIOHATHUS
TIOHSATUS JUISI JUTSL PEeUICHUS JUTSL PeUICHUS ISl peIICHUS
peleHus npoeCCUOHANBHBIX | TPOPECCUOHATBHBIX | TPOPECCHOHATBHBIX
npodeCCHOHAITEH 3ama4 3aj1a4 C 3amad
BIX 33J1a4 HE3HAYUTEIbHBIMH
3aTPyAHECHUSIMH
b1.b.23.-H.1 | O0y4arommiicst He OO0yygarommmiics OOyuarommuiics ¢ OOyuvarommiics
BJIAJIEET ci1a0o BIIageeT HEOOJIBIINMU CBOOOHO BIIaZIEET
HaBBIKaMU HaBBIKAMU 3aTpyTHEHUSMU HaBBIKaMU
PUMEHCHHS IPUMEHCHHS BJIaJICeT HABBIKAMU IPUMCHCHHS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMECHECHUS COOTBETCTBYIOIIIETO
o ¢usuko- (busuko- COOTBETCTBYIOIIETO buzuKo-
MaTEeMAaTHYECKOTO | MaTeMaTUYeCKOTO ¢buzuko- MaTEeMaTHYECKOT0
arrapara, amrmapara, MeTOJIOB | MaTeMaTW4ecKOro | 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 | AKCIEPUMEHTAIBHO
OKCIIEPUMEHTAJBH | TO UCCIEAOBAHUS | DKCIEPUMEHTAIBHO | T'O MCCIICIOBAHUS
OT'0 UCCIIEIOBAHMSI [IPH PELICHUU r'0 MCCJICIOBaHUS IIPU PEIICHUN
MIPY PEIICHUN npodeccnoHaTbHBIX IIPH PEIICHUU po(hecCHOHATBHBIX
npodeccCHOHAIbH 3a1a4 PO eCCUOHATIBHBIX 3ama4
BIX 33J1a4 3a1a4

3. TunoBble KOHTPOJIbLHBIE 3aJaHUS U (/1) HHbIE MATEPUAJIbI, HEOOXOUMBbIE VISl OLEHKH
3HAHMIi, YMEHUI1 U HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTePU3YOIIMX 3TANbI
(popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

TurmoBeie KOHTPOJIGHBIC 33/IaHUSI U MaTEPUANbI, HEOOXOTUMBIE JUIsl OICHKH 3HAaHWUH, yMEHUH U
HaBBIKOB, XapaKTEePHU3YIOLIMX 0a30BbIM 3Tanm (GopMUpOBaHMS KOMIETEHIUI B IPOLIECCE OCBOEHUS
OIIOII, conepxarcst B yueOHO-METOIUYECKUX pa3pabOTKax, MIPUBEACHHBIX HUXKE.

Xumus. Kiaccel HeopraHMYECKUX COEAMHEHUH [DneKTpoHHBIH pecypc] : MeTtoa. 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 KMHETMKa M XMMHUYECKOE pPaBHOBECUE [ODIEKTPOHHBIN
pecype] : yaeOHoe nmocooue / A. B. Xoxinos, H. M. Ilarpakosa ; UI'AA .— YensOunck: UTI'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 [DnexktponHblii pecypc] : yueOHoe mocobue / A. B. Xoxiuos, H. M.
[Tarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C mput. — 0,9 MB .— Pexum
nocrtyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxynoB, A. B. Xumus. Xumudeckas TEPMOJIWHAMHKA [DJIEKTPOHHBIM pecypc| : ydeOHoe
nocobue / A. B. Xoxmos, H. M. [larpakona ; 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.

Xumust. 'uaponus [DnekTpoHHBIA pecypc]| : Meroa. mocobue / coct.: A. B. Xoxmnos, H. M.

[TatpakoBa ; UI'AA .— UYensabunck: UI'AA, 2015 .— 24 c. : Tabn. — C mpuit. — 0,3 MB .— Pexum
nocryna http://192.168.0.1:8080/localdocs/himi/2.pdf.

17



OKHCIUTENbHO-BOCCTAHOBUTENBHBIE pEakUUU [DIEKTPOHHBIM pecypc| : METOAUYECKOoe
nocobue / coct.: A. B. Xoxmos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UI'AA, 2015 .— 36 c. :
tabn. — C mnpun. — bubmmorp.: c. 30 (4 mHazB.) — 04 MB .— Pexum pgocryma
http://192.168.0.1:8080/localdocs/himi/7.pdf.

JlaHHbBIE METOJIMYECKHE MaTepHaIbl UCIOJIb3YIOTCSA MPU aHAJIM3E KOHKPETHBIX CUTYyalud (CM.
.12 PITJ
4. MeToauyecKkne MaTepuaJibl, ONpeie/solue NpoueIypbl OLeHUBAHUS 3HAHUM,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YOLIMX ITan(bl)
¢dopMupoBaHusI KOMIIETEHUIM I

B nanHom pasznene MeTOAMYECKHE MaTepUalibl, OMPEACIAIONIME MPOLEIYypbl OIECHUBAHUS
3HAHWUN, YMEHUH, HABBIKOB, XapakTEpU3YyIOIIUX 0a30Bbli 3Tanm (OPMUPOBAHUS KOMIETEHIMHA IO
JTUCHUTUTNHE «XUMUS», PUBEICHBI TPUMEHUTEIBHO K KaXKOMY M3 MCIOJIb3yEMbIX BHUIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00y4YaroIUXCsl.

4.1. OueHo4HbIe CPeACTBA AJIs MPOBEICHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. Oruer o naboparopHoii pabote

Otuer no nabopaTopHOi paboTe UCMOIB3YETCs AJIsl OLICHKH KaueCTBa OCBOCHHUS 00ydaromuMcs
OCHOBHOU TIPO(heCCHOHATBLHOW 00pa30BaTEeIBLHOM MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHUILTAHBL.
Copepxanne u ¢popMa oTUETA 110 JTA0OPATOPHBIM pabOTaM MPUBOAUTCA B METOJAMUYECKUX yYKa3aHUSAX K
naboparopaeiM padoram (m. 3 POC). CoxepxaHue oTdeTa M KPUTEPUU OICHKH oTdera (Tabi.)
JOBOJATCS 10 CBeleHUs OOydaromuxcs B Hayane 3aHsaThil. OT4eT OIEHMBAeTCA MO YCMOTPEHUIO
MPEroaBaTelisi OIMCHKOW «OTIIMYHOY», «XOPOIIOY», «yIOBICTBOPHTEILHOY», «HEYIOBICTBOPUTEIIHHO)
WM OLEHKOM «3auTeHO», «HE 3auTeHo». OleHKa «3a4TeHO» CTaBUTCs oOydaromumcs, yposerb 3YH
KOTOPBIX COOTBCTCTBYCT KPHUTCPUAM, YCTAHOBJICHHBIM [IJId ITOJOXHWUTCIBHBIX OLCHOK (((OTJII/I‘-IHO)),
«XOpOIIOY», «YAOBIECTBOPUTEIbHOY»). OIleHKa 00BABISETCS 00yUaroneMycsl HEIOCPEICTBEHHO IOCIe
ClIa4yM OTYEeTA.

kana Kpurtepuu onennBanus
- U3JI0KEHHE MaTepHaja JOTHYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHUE TEPMUHOJIOTHENH;
Orterka 5 - YMEHHE BBICKa3bIBaThb U OOOCHOBaTb CBOHM CY)KICHMs IPU OTBETE Ha
KOHTPOJILHBIE BOIIPOCHI;
(oTIHMYHO)
- YMEHHUE ONMCHIBATh XUMUUECKHE 3aKOHBI, SIBJIEHUS U MIPOLIECCHI;
- YMEHHUE MPOBOANTH M OIICHUBATH PE3yJIbTaThl H3MEPEHUN;
- CIOCOOHOCTH pelIaTh 3a/1a4H.
- U3JI0KEHHUE MaTepraja JOTHYHO, TPAMOTHO;
- cBO0OIHOE BJIaJICHUE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAaHHOE NPHMEHEHHE TEOPETUYECKUX 3HAHWHA [UIS ONMUCAHHUS
(xoporo) XMMUYECKHX 3aKOHOB, SIBICHMH W TPOILIECCOB, PEIIEHUS KOHKPETHBIX
3ajad, TPOBEINCHHUS W OLEHUBAaHHUA pPE3YyIbTaTOB W3MEPEHHH, HO
coJiepkaHue 1 (popMa OTBeTa UMEIOT OT/I€bHbIE HETOYHOCTH.
- U3JIOKEHHE MaTepraja HEeMoJIHO, HeMOCIIeI0BaTEIbHO,
- HETOYHOCTH B ONpEACICHUM TOHSATHHA, B NMPUMEHEHHHM 3HAHWNA IS
Oueixa 3 OMHUCAHUSI XUMHUYECKUX 3aKOHOB, SBIEHUH M MPOIECCOB, petuieHnus
KOHKPETHBIX 3a]1a4, TIPOBE/ICHHSI U OLIEHUBAHHS PE3YJIbTaTOB U3MEPEHUH,
(YZ1OBJIETBOPUTENBHO) .
- 3aTPyAHEHUS B 000CHOBAaHUM CBOMX CY)KJICHHIA;
- 0OHapy>XuBaeTcsi HEIOCTaTOYHO TIy0OKOe MOHHUMAaHHE H3Y4YEHHOTO
MarepHaa.
Onetika 2 - OTCYTCTBHE H€06XO)II/II\§BIX TEOPETUUYECKUX 3HAHUH; JOMYIICHBI omnﬁixn
(HeYIOBICTBOPHTEITHHO) B ONpEACICHUN MOHATUNA U ONMUCAHUU XMMHUYECKUX 3aKOHOB, SBJICHUU U
IPOLIECCOB, MCKaKEH HMX CMBICHI, HE pElIeHbl 3aJadyd, HE IPABUIHHO
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OILICHUBAIOTCSI PE3yJIbTaThl N3MEPECHUH;
- HE3HAHWE OCHOBHOTO MaTepuana y4eOHOH MpOrpaMMbI, ITOMYCKAOTCS
rpyObIe OMIMOKHU B U3JIOKCHHH.

Hlkasna Kpurepun oneHuBanusi

- U3JI0’)KEHUE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATH CBOU CYXICHUS MPU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE OMUCHIBAaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS U MPOIIECCHI;

- YMEHHE NMPOBOJUTH U OILICHUBATh PE3YJIbTAaThl U3MEPEHHUIA;
- CIOCOOHOCTh pellaTh WHXKEHEPHBbIE 3a/layu (JOIYyCKAaeTCsl HaJudue
MaJIO3HAYUTENIBHBIX OIMMOOK WM HEJOCTATOYHO IIOJIHOE PACKPBITHE
collep’KaHHWE BOMpPOCAa WM  TMOrPEUIHOCTh  HEMPUHUIHUIMHUAIBHOTIO
XapakTepa B OTBETE Ha BOMPOCHI).

OreHKa «3a4TeHo»

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKUX 3HAHUH; JOMYyILEHBI
OMMOKK B ONpPECIICHUH TMOHATHIA W OMHMCAaHUM XUMHUYECKHUX 3aKOHOB,
ABJICHUN M NIPOLECCOB, MCKa)KEH MX CMBICI, HE PELICHBbI 3aJaul, HE
IIPaBUJILHO OLICHUBAIOTCA PE3YNbTAThI U3MEPEHU;

- He3HaHUE OCHOBHOI'0 MaTepuana yueOHOH IpOorpaMMsl, JOMYCKAIOTCS
rpyObie OmMOKH B U3JI0KESHUH.

OreHka «He 3a4TEHOY

4.2. Tlpoueaypsl 4 OLEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOYHOI aTTeCTAlU
4.2.1. 3auer

3aduer sBhsercas (HOpPMOM  OIEHKM KadecTBa OCBOEHUs OOyYarolmIMMCsS  OCHOBHOM
npodeccuoHaIbHOM 00pa3oBaTeIbHONM MPOrpaMMBbl IO pasjenam JucHMIUIMHBL. [lo pesynabTatam
3ayeTa 00y4aroIeMycsl BEICTABIISICTCS OI[EHKA «3a4TEHOY HITH «HE 3aYTCHOY.

3ayeT MPOBOAMTCSA MO OKOHYAHWM YTEHHS JIEKUUH W BBINOJIHEHUS MPAKTUYECKUX 3aHATHUI.
3a4eTHBIM SIBJSIETCSl TOCIIEAHEE 3aHATHE IO JUCHUTUIMHE. 3a4eT NMPUHUMAETCS TPENoaBaTesIMHI,
MIPOBOJIUBIINMU JIAOOPATOPHBIE 3aHATHSI, WM YUTAIOLIMMH JIEKIIMK N0 JJAaHHOM nuciuiinHe. B ciyuae
OTCYTCTBHSI BEIYyIIETO TMPEToAaBaTeNsi 3a4eT MPUHUMAETCS TpernojaBareieM, Ha3HauYeHHBIM
pacriopsbkeHreM 3aBenyrolero kagenpoit. C pasperieHus 3aBeyromero kageapoil Ha 3a4eTe MOXeT
MIPUCYTCTBOBATH MPENoaBaTesb KaQeaphl, MPUBICYCHHBIN IS IOMOIIH B TIpUEME 3a4eTa.

[TpucyrcTBHMe Ha 3aueTax mpemnojaBarened ¢ Apyrux Kageap 0Oe3 COOTBETCTBYIOLIETO
pacnopsKeHHs peKTopa, IPOpeKTopa Mo yueOHo# padoTe win ekaHa GpakyiabTeTa HE I0MYyCKAeTCHsI.

®opMmbl IpoBeIeHNs 3a4eTOB (YCTHBIH oIpoc 1o GmiieTam, MUCbMEHHas paboTa, TECTUPOBAaHHE
U p.) onpenenstoTes kadeapoil U JOBOJATCS 10 CBeIeHUs 00yJaroInXCcs B HaUauie ceMecTpa.

Jlnis mpoBesieHMs 3aueTa BeAYIIMi IperojaBaTellb HaKaHyHE IOJIydaeT B JIEKaHAaTe 3aueTHO-
HK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpash BO3BpAIIAETCs B JIEKAHAT MOCIE OKOHYAHUS MEPOIPHSATHS B
JIeHb IIPOBE/ICHUS 3aUeTa UM YTPOM CIIEAYIOIIETO JTHS.

OOyyaronuecs Npu sBKE Ha 3a4eT 00s13aHbl UIMETh NpU ce0e 3aUeTHYI0 KHHUKKY, KOTOPYIO OHU
NPEIbSBISAIOT MPENOAABATEINIO.

Bo Bpems 3adera 00yJaromuyecss MOTYT IOJIb30BaThCSI C Pa3pelIeHUs] BEAYIIETro MPenoIaBaTest
CIPaBOYHON M HOPMATHBHOM TUTEPATypOil, APYTUMH MOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpemst moroToBKHM OTBETa B YCTHOM (hopMe MpH cade 3adeTa JODKHO COCTaBISATH HE MEHee
20 MUHYT (110 KEJTaHUI0 00YyYaroIIerocs OTBET MOKET OBITh JOCPOUHBIM). Bpemst oTeta - He Gomnee 10
MUHYT.

[IpenoaBatemnto MpeaoCTaBIsIeTCs MPAaBo 3a/1aBaTh 00YUYAIOIIUMCS JJOMIOJHUTEIbHBIE BOIPOCHI
B PaMKax MPOrpaMMbl AUCHUILINHBL.
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KadyecTBeHHass OIEHKAa «3ayTeHO», BHECEHHAas B 3a4E€THYIO KHIDKKY U 3a4eTHO-
9K3aMEHAIOHHYIO BEIOMOCTb, SIBIISICTCS PE3yAbTaTOM YCIICIIHOTO YCBOCHUS y4eOHOTO MaTepHrara.

P€3yJIBTaT 3a4€Ta B 3a4YCTHYIO KHHIKKY BBICTABJIIKACTCA B JCHb IMHPOBCACHUA 3a4€Ta B
NPUCYTCTBUH camoro oOywaromierocsi. [IpemnogaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOCBPCMCHHOCTb WM TOYHOCTbL BHCCCHUA 3annucer o pe3yibTaTax HpOMe)KYTOqHOI;'I aTTeCcTalluu B
3a4€THO-9K3aMEHAMOHHYIO BEJJOMOCTD U B 3a4ETHBIC KHHKKH.

Ecnu oOyuaromuiicss sSIBWICS HA 3a4eT M OTKA3aJICS OT MPOXOXKJIEHUS aTTECTAllMH B CBS3U C
HETIOATOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEOMOCTb €My BBICTABIISIETCS] OILICHKA «HE
3a4TEHO».

HesBka Ha 3a4eT oTMe4aeTcs B 3a4€THO-9K3aMEHALMOHHOMN BEJOMOCTH CIIOBAMH «HE SIBHIICSI.

HapYLHGHI/Ie JUCHUITIINHBI, CIIMCBIBAHUEC, HCIIOJIB30BAaHUC O6yanOIHHMHC$I HCPa3pCHICHHBIX
MEYaTHBIX M PYKONHMCHBIX MaTepHajoB, MOOWJIBHBIX Tele(pOHOB, KOMMYHHUKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTMX BHJIOB JUYHOM KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKHU
BO BpeMs 3adera 3ampelieHo. B ciaydae HapymieHus 3Toro TpeOoBaHHUS IperojaBaTellb 00s3aH
YIAIATh 00YYaroIIerocsi U3 ayIuTOPHH U TIPOCTAaBUTh EMY B BEJJOMOCTHU OLIEHKY «HE 3aYTECHOM.

OOyuarouMesl, He CIABIIMM 3a4€T B YCTAHOBJICHHbIE CPOKHU IO YBa)KUTEJIBHOW NpHUYUHE,
WH/IMBUyAJIbHBIC CPOKH TIPOBEICHHS 3a4€Ta ONPENEISIIOTCS TPUKAa30M pEeKTopa Y HUBEPCUTETA.

OOyuaromuecs, HMEIOLIME aKaJeMHUYECKyl0 3aJl0JDKEHHOCTh, CHAl0T 3a4eT B  CPOKH,
omnpenensiemple YHuBepcuteroM. Mubopmarus o JMKBUIAUMUA 33J0DKEHHOCTH OTMEUAeTCs B
9K3aMEHAIIHOHHOM JIHCTE.

JlomyckaeTcsi ¢ pa3pelleHus AeKaHaTa U JOCPOYHas CAada 3adeTa C 3aliChbI0 PEe3yNIbTaToB B
9K3aMEHAIIMOHHBIN JIUCT.

I/IHBaJII/I[[bI " Jia ¢ OrpaHU4YCHHBIMH BO3MOXHOCTAMU 300POBbA, MOI'YT CAaBaTb 3a4YCThbl B
CPOKH, yCTaHOBJICHHBIC WHAWBUAYaIbHBIM Y4EOHBIM IUIAHOM. VHBAIMABI M JIHIA C OrPaHUYCHHBIMH
BO3MOXHOCTAMHU 3J0POBbA, UMCIOIIMEC HAPYHICHUS OIIOPHO-ABHUIAaTCIBHOI'O almapara, AOIIYCKAarOTCA
Ha aTTECTALMOHHBIC UCTIBITAHUS B CONPOBOXKICHUN aCCHCTEHTOB-COITPOBOKIAIOIIUX.

[Ipouenypa mpoBeneHHs NPOMEKYTOYHOH aTTECTAllMHM OIS OCOOBIX CIIydaeB H3JIOKEHa B
«ITonmoxxeHnu 0 TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui 0OydYaromuXcsl Mo
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit TAY (2016
r.). llIkana u KpUTepHH OLIEHUBAHUS OTBETA 00YYArOIErocs MpeCTaBlIeHbl B Ta0IHULIE.

Ilkana Kpurepuu oneHnBanus

3HaHME  NPOrpaMMHOrO  Marepuana, YCBOGHHE  OCHOBHOM W
JOTIOJIHUTEIIBHOM ~ JIMTEpAaTyphl,  PEKOMEHIOBAHHOW  IIPOrpaMMoi
JUCLUIUIMHBL, TPAaBUIBHOE PELICHHE MHKEHEPHOHM 3a1auM (JIoImycKaeTcs
HaJIMYue MaJO3HAUMTENbHBIX OIIMOOK WM HEAOCTAaTOYHO IIOJHOE
PaCKpBITHE COJEPKaHUE BOIIPOCA UIIU MTOTPEIHOCTh HENPUHIUITUAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O11eHKa «3a4TEHO»

mpoOensl B 3HAHMWAX  OCHOBHOTO  TMPOTPAaMMHOTO  Marepuaa,

OrneHKa «He 3a4TEHO)
MPUHIMITHATIFHBIC OIIUOKHU MPU OTBETE HA BOMPOCHI.

Bonpocsl k 3auery

1. OcHOBHBIEC 3aKOHBI XUMHHU.

OKBHBAJICHT 3JIEMEHTOB. 3aKOH SKBHUBAJICHTOB.

DKBUBAJICHTHI IPOCTHIX U CJIOKHBIX BEIIECTB.

CoBpeMeHHas TeOpHst CTPOSHHUSI aTOMa.

[Topsimok cocTaBieHHsI SIEKTPOHHBIX dhopmyi. [Ipumepsr.

Pacnipenenenue 3eKTpOHOB IO SHEPTETHUCCKUM STUCHKAM.

. DHeprusi MOHU3ALNUH U 3JIEKTPOOTPULATENBHOCTh. 3MeHeHue ux B nepuoaudeckoit cucreme Jl. U.
Menneneesna.

8. CKOpOCTh XUMHUYECKHUX peakiuil. 3aKOH JAEHCTBYIOIIMUX Macc.

9. 3aBUCHUMOCTb CKOPOCTH PEAKI[UU OT TEMIIEPATYPHI.
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10. Xumnueckoe paBHoBecue. Koncranrta paBHoBecus. [Ipunnun Jle—IllaTtense.

11. 1-3akoH TepMOAMHAMUKH. DHTANBIHA. TepMOXUMUYECKHe ypaBHeHHS. 3akoH ['ecca.

12. 2—3akoH TepmoauHamMuKku. JHeprus [ n66ca. Hanpapnenue mpoTekaHus MpOIECCOB.

13. XapakTepucTrKa MoJasipHON 1 HETOJAPHON KOBAJIEHTHOM CBsi3U. [IpuBecT npumepsl.

14. JlonopHo-akuentopHas cBsi3b. [Ipumepsl.

15. Bonopoanas cBsizb. [Ipumepsl.

16. MonHas cBs3b. [Ipumepsl.

17. CiocoObI BeIpa)KeHHS KOHIICHTPAIIUU PAaCTBOPOB.

18. PactBopsl HeannekTponuToB. Juddysus. Ocmoc. 3akon Baut—T'odda.

19. laBnenue nmapa Haj pactBopamu. 3akoH Payms (1).

20. U3menenue TemriepaTypbl KUTICHUS U 3aMep3aHus pacTBOpoB. 3akoH Payis (2).

21. PactBopsl anekTposntoB. M3oToHMYECKH KO3PPHUITUECHT.

22. Teopust 31EKTPOIUTUUECKON TUCCOLUALINN.

23. CtyneHyarasi AMCCOIMALUs KUCIIOT, OCHOBAHHUM U COJICH.

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

25. Monnoe npousseaeHue Bojbl. PH cpenpl. UnaukaTopsl.

26. Bo3MoskHbIe ciyyau rugponusa coneid. [Ipumepsl.

27. OKuCIUTETHbHO-BOCCTAHOBUTENbHBIE peakiuu. [IpumMepsr.

28. AmdoTepHOCTb.

29. OKUCIHUTENBHO-BOCCTAHOBUTEIbHBIE CBOKMCTBA 3JIEMEHTOB U UX MOJ0keHue B cucreme /.M.
MenneneeBa. OCHOBHBIE OKUCIIUTENIM U BOCCTAHOBUTEIH.

30. DnexTpoaHbIi moTeHIHA1. Bo1OpOAHBIN 2JIEKTPOI.

31. HopmasbHble 31€KTpOAHbIE TOTEHIMANbI. P HanpspkeHni MeTalioB.

32. N'anpBaHnmveckuii anemMeHT. [Ipumepsl.

33. TomIuBHBIC SJIEMEHTHI.

34. 5/1C ranpBannueckoro s3nementa. @opmyna HepHcera.

35. DnekTponn3 pacTBOPOB U paciiaBoB. 3akoH Dapajnes.

36. IIporecchl, MPOTEKAIOIIKNE MPH DIEKTPOIN3E C PACTBOPUMBIM aHOA0M. OOIacTH MIPUMEHEHHUS
AJIEKTPOJIN3A.

37. AKkymynaTopsl. TUIIBI aKKYMYJISITOPOB.

38. Ipoiiecchl, mpoTeKaroue Py pa3psiKe U 3apsiIKe CBUHIIOBOTO aKKyMYJIATOpa.

39. O0ue XuMUYEeCKHe CBOMCTBA METAIIJIOB.

40. BzaumMonencTBre METAIUIOB C KUCIIOTaAMH.

41. AzotHas kucnoTta. Oco0eHHOCTH B3aMMOJICHCTBHS C METaNIaMHU.

42. Metoapl TOJIy4eHHST METAIOB U3 pya. [IpuMepsl COBpeMEHHBIX CIIOCOOOB MOTyYEHUs METAJIIOB.
43. Kommiekcuble coeauHenus. [Ipumepsl. BHenHss u BHyTpeHHsIs cephl.
KommekcoobpazoBarens. 3apsa KoMiuieKcHOro nona. Koopaunaunonsoe uncio. JIuranasl.
44. Tlomumepbl. PU3HUKO - MEXaHUYECKUE CBOWCTBA OTUMEPOB. TpHu COCTOSIHUS: CTEKIO00pa3Hoe,
BBICOKODJIACTUYHOE, BA3KO—TEKyUee.

45. llonumepsl. [Ipupoansie u cunteTnyeckue noaumepsl. CoctaB nonumepos. 3BeHo. Llens. Crenenb
noauMepuszauu. [Ipumepsi.

46. [nactmaccel. CocTaB, oJlydeHHE, CBOMCTBA U puMeHeHue. [Ipumepsl.

47. Ilomumepbl. CriocoObl MOTYYEHHS TOJTUMEPOB.

48. Buap! kayaykoB. [IpumMepsl, cBolicTBa, IPUMEHEHHE.

49. llonustriieH. Ilomuxnopsunami. [lonmydyenue, cBocTBa M NPUMEHEHUE.

50. Tlonuterpadropatuinex. [lonydenne, cBOMCTBa U IPUMEHEHHE.

51. CuHTeTHYECKHE BOJIOKHA, KJTacCH(UKAIIHS, OOIIHe CBOMCTBA, MOJTyYeHUE, TPUMEHEHNE.
52. Koppo3sus metamioB. MexaHn3M KOppO3MOHHBIX IpoieccoB. [Ipumepsi.

53. AtmocdepHast KOppo3Hus.

54. MeTo1bl 3alIUThl METAJIJIOB OT KOPPO3UH.

55. Koppo3noHHbI€ NpOLIECChl, MPOTEKAIOIINUE MPH HAPYIIEHUH METAJUTMYECKUX MOKPBITHIA.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Homep
U3MEHE-
HUS

Howmepa nucros

BaMCHCHHBIX

HOBBIX

AHHYJIMPOBaH-
HBIX

OcHOBaHMeE I BHECEHUS N3MEHEHUMN

Iloanuce

Pacmmugposka
HOJINCH

Jlata BHECceHUs
U3MEHEHUS
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