[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

OUO: Wenenés Cepreit Amutpuesny

[lomkHocTb: [Iupektop MHCTUTYTa arponHkeHepum
[Jlata nognucanus: 11.10.2021 07:45:34

YHMKaNbHbIA NPOrPaMMHbIi KNHOY:

(exepanbHOe rocynapeTBeHHOE GIOMKETHOE obpasoBatelibHOE yupexeHue
BbICIIEro 00pa3oBaHus

HUHCTUTYT ATPOUH)KEHEPUU

Y)TBEP)KIIAIO
ﬂHpEK‘;? f CTHTYTa arpOHHKEHEPHHU
f{ /()7‘{ C. 0. Ulenenes

«29» anpens 2021 .

Kadenpa «Maremarnueckue u CCTECTBCHHOHAYYHBIC JUCIHITIMHBLY

Pabouas nporpamma mucuurmmne:

b1.0.11 «XUMMHUSI»

Hanpasnenne noarorosku 35.03.06 Arpounikenepus
Hanpasnennocts Texunueckue cucremsr B arpodusnece

YpoBeHb BEICIIEro 06pa3oBaHms — Oakanaspuar
KBanndukauns — 6akanasp

®opma 06yyeHus — ounas, 3a0unas

Yens6unck
2021

efea6230e2efac32304d38e9dbSe MITBAICPERCEE B QBIBTRTIE X 3511 CTBA POCCHIICKON OEIEPALIHN

«lO’)KHO-YPAJIbCKHUI TOCYIAPCTBEHHBII AT PAPHBII1 YHUBEPCUTET»



PaGouas mporpamma  mmcrummang «XHUMHS»  COCTAaBleHa B COOTBETCTBHH ¢
TpeGoBanuamu  Penepanbroro TOCYIapCTBEHHOro 00pa3oBaTeIbHOro CTaHAApTa BBICILIErO
o6pasosanus (GI'OC BO), ytsepxnennoro ITpukasom Munucrepersa 00pa3oBaHHs U Hayku
Poccuiickoit ®enepamnn 23.08.2017 r. No 813. PaGouas mporpamma NpeHa3HayeHa Mis
NOArOTOBKH GakanaBpa 1o HampasieHuio 35.03.06 Arpounzenepus, HANPaBJIEHHOCTD -
Texuuueckue cncrems arpodusmuece,

Hacrosimas paGouas NPOTpamMMa  IMCLMIIMHBL  COCTABIEHA B PAMKAaX OCHOBHOIN
npoecCHOHATBHOMN 00pa3oBaTesbHOlM nporpammer  (OITOIT) u  yunthiBaeT ocoGenHOCTH
00y4eHHs IpH HHKIIO3HBHOM 00pa3oBaHMK UL ¢ OrpaHHYeHHBIMH BO3MOXKHOCTAMH 30pOBBSI
(OB3) 1 uHBanUIOB.

CocraBuresns — 10kTOp GHONOrHYECKUX HayK, npoeccop kadeapsr Barosckas E.K.

PaGouas  mporpamma  mucummmmy ofcykneHa Ha  3acemaHmum Kadeapel
«Maremaruueckue u €CTECTBEHHOHAYYHBIE IMCLIUIIIHHBL)

«15» anpens 2021 r. (mpotokon Ne9).
3aB. kadenpoit «Marematnueckie u €CTECTBEHHOHAYYHbI k,ﬁv - E.M. Bacapeiruna
AHCLHIUTHHED), OKTOP TEXHHYECKHX HayK, npoeccop

PaGouas nporpamma amcmummmg: ono0peHa MeToaMYecKol KoMHccHeit Hucrutyra
arpoOMHKeHepHH
«22» anpens 2021 r. (mpotokon Nel).
Ipencenarens METOIHYECKOji /” _
Komuccnu MHctntyTa arpommkenepnn /7{/////
Yy

®I'BOY BO OsHO-Ypanbckuit TAY,
AOKTOP TEXHHYECKUX HAyK, IOLEHT

C.[. llenenes

N W
Hupextop Hayunoit 6u6mmdtid _ : 2 5e f P 45/ W.B. lllatposa

=2\ BUBNIMOTEKA



11.

COAEPXKXAHUE

[Inanupyemble  pe3yibTaTbl OOydY€HUS MO JUCHUIUIMHE,
IJIaHUpyeMbIMU pe3yJibrataMu ocBoeHust OITOI
1.1. llens um 3324 JUCHUILIAHEI
1.2. KowmmereHIUU U HHIUKATOPHI UX JOCTUKCHHIA
Mecto qucuumiuHel B ctpykrype OITOIT
O0beM TUCIUIIIMHBI U BUABI Y4eOHOH paboThI

COOTHCCCHHBIC

3.1. Pacnipenenenue o0bemMa AUCITUIUIMHBI 110 BUJAM y4eOHOM paboThI

3.2.  Pacmpenenenue yueOHOTO BpEMEHH I10 pa3zeiiaM U TeMaM
CrpykTypa U coaepKaHue JUCIUTUIMHBI, BKIFOYAIOIIEe PAKTUICCKYIO IIOATOTOBKY

4.1. CopeprxkaHue TUCIUTIIUHBI

4.2. CopeprkaHue JEKIIHHA

4.3. Cogaepxxanue 1a00paTOPHBIX 3aHATHH
4.4. CopepxaHue MPAKTUYECKUX 3aHATUN

4.5.  Bunasl u cogepkaHue CaMOCTOSITEIbHOU pabOThI 00yUarOIINXCS

Y4eOHO-MeTonnYecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJAOIIIXCS 110

IUCILIUILINHE

DoHJ OLIEHOYHBIX CpCacTB AJiA IIPOBCACHUA HpOMe)ICYTO‘lHOI;'I aTTcCTanuu

00y4aromuxcs Mo AUCHUTIINHE

OcHOBHas " JOIIOJIHUTCIbHAaA yqe6Ha;1 JuTeparypa, H606XO,Z[I/IM35{ JJ151 OCBOCHHUA

JUCHUITIINHBI

Pecypchbl nHGOpMAIIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH « HTepHeT»,

H€06XOI[I/IMI)I€ JJIs1 OCBOCHUA JUCHUITIINHBI

MeTOI[I/IqGCKI/IC YKazaHus OJjid 06yqa}onmxcs[ 110 OCBOCHHIO JUCHUITIIMHBI

I/IH(bOpMaI_II/IOHHbIe TEXHOJIOTHH, UCITIOJIB3YEMBIC IIPU OCYIICCTBIICHUU
06pa30BaTean0ro rnpomnecca o JUCHUINIMHE, BKIIKOYasd IEPEUCHb IPOTrpaMMHOIO

obecrieueHus 1 I/IHCI)OpMaLII/IOHHBIX CIIPpaBOYHbBIX CUCTEM

MaTepI/IaHLHO'TeXHI/I‘lCCKaH 63.33., HCO6XOI[I/IMa$I AJIL OCYHICCTBIICHU A

00pa3oBaTeNbHOTO MPOoIecca MO JUCIUILITHHE

[Tpunoxenue. OHT OEHOYHBIX CPENICTB AJISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U

MIPOBEICHUS TPOMEKYTOUHOM aTTeCTallK 00yUJarOIIUXCs
Jlucr perucrpannu 3MEHEHUM
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1. IInanupyemble pe3yabTaThl 00y4eHHs MO JMCUHUILIUHE,
COOTHECEHHbIE C INIAHUPYeMbIMHU pe3yiabTataMu ocBoeHus OIIOIT

1.1. lean v 3224y TUCUUILIMHBI

bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K CICAYIONMM BHAaM Mpo(ecCHOHANBHON NeATENBHOCTH: TPOU3BOACTBEHHO-TEXHOJIOTHUECKOM,
Hay4HO-UCCJEA0BATEIbCKON NESITEIbHOCTH.

Heab AuCOMIUIMHBI — CPOPMHUPOBATH Y CTYACHTOB CHCTEMYy (YHIaMEHTAIbHBIX 3HAHUU TI0
XUMHH, HEOOXOTUMBIX [UIsl MOCJEAyIolleld MOArOTOBKU OakanaBpa, CiocOOHOro K 3(QexkTuBHOMY
PEIICHUIO0 MPAKTUYECKUX 337a4 CEIbCKOXO3HCTBEHHOTO MPOM3BOJCTBA, a TAKXKE CIIOCOOCTBYIOIIUX
JalbHENIIEMY Pa3BUTHIO JTUYHOCTH.

3agaum AMCHUIIHHBI:

— U3YYUTh OCHOBHBIE XHMHUYECKHE SIBJICHHS, OBIaJAETh (PyHAAMEHTAIbHBIMU MOHSITHIMH,
3aKOHAMU U TEOPUSMH KJIACCUYECKON U COBPEMEHHON XUMUU;

— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO XUMUYECKOT'O MBIIIIJICHHUS;
O03HAKOMHTHCSI C HAyYHOHW ammapaTypoil ¥ METOJAaMH XMMHYECKOTO HCCIICIOBaHMs, MPUOOPECTH
HaBBIKH MPOBEJICHUS XUMUYECKOTO SKCIIEPUMEHTA;

— HAYYUTHCS BBIICIATH XUMHYECKOE COACpNKAHUE B TMPOPECCHOHATBHBIX 3aavax OymyIieu
NEeSATEIbHOCTH;

— OBIIQICTh METOJIaMU PeIIeHUs PO ECCHOHATBHBIX 3a/1a4.

1.2. [lnanupyemble pe3yjbTaThbl 00yUeHUs MO JUCHHUILIMHE (MOKA3AaTeJH
chopMUPOBAHHOCTH KOMIIETEHIINA)

OIIK-1. CnocobeHn pemiath THUIIOBBIE 33Ja4d MPO(ECCHOHANBHON AEATEeIbHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTEeMaTHYECKUX M E€CTECTBEHHBIX HAyK ¢ MPUMEHEHUEM
MH(OPMALIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH

Kox wu nHammeHoBaHue ®opmupyemsie 3YH
HHIUKATOpa
JOCTUXEHUS
KOMIIETEHIUH
WJI-1.0I1K-1 3HAHUSA OOyyaromuiicss J0/DKEH 3HATh: OCHOBHBIC 3aKOHBI XUMUH,
Ucnonezyer SBJICHUST M TPOLECCH, HAa KOTOPBIX OCHOBaHBI IPHHITHUIIGI
OCHOBHBIE 3aKOHbI JefcTBUST  OOBEKTOB  NPO(ECCHOHAIBHONW — JESTENbHOCTH U
€CTECTBEHHOHAYYHBIX KOTOpbIE HCHONB3YIOTCSI U PElIeHHsT WHKEHEpHBIX 3ajad -
JUACUUIUIVH IS (1.0.11-3.1)
perneHus YMEHUS OOyuaromuiicss [JODKEH yMETh: HCIOJIb30BaTh  OCHOBHBIE
CTaHIAPTHBIX 3a/1a4 B XUMHAYECKHE 3aKOHbBI M TOHATHA B  NpodeccHoHaTbHON
COOTBETCTBHU C JeSITEIBHOCTH | JJIsl peIICHHUST MH)KEHEPHBIX
HaIPaBIEHHOCTHIO 3amau - (61.0.11-Y.1)
po(heCCHOHATEHON HaBBIKU OOyuaromuiicst T0JDKEH BJIaIETh: HABBIKAMU OIMCAHUSI OCHOBHBIX
AeSTeNbHOCTH XUMHAYECKHX 3aKOHOB, SIBJIGHHH M TPOLIECCOB, Ha KOTOPBIX
OCHOBAHBI TIPUHIIUIBI JICHCTBHSI OOBEKTOB MPO(HECCHOHATIBHOM
JESITEIbHOCTH W KOTOPbIE HCIOJB3YIOTCS Al PELICHUs
WH)KEHEPHBIX
3agad - (b1.0.11-H.1)

2. Mecto aucuuniauHbl B cTpykrype OIIOII

Huctunnuaa «XWMHS» OTHOCHUTCA K OO0s3aTENPHOM YacTH OCHOBHOM MpodeccroHaIbHOM
o0pa3oBaTenpHOM MPOrpaMMbl OakanaBpHara..
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3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl

O06bem nucuUIUIMHBL cocTaBisieT 3 3adeTHble eauHuinl (3ET), 108 akagemuyeckux 4acos,

(manee yacoB).
JlMcIUIUIMHA U3Y9aeTCs:
- oyHas ¢hopma oOydeHus B 1 cemectpe;
- 3a04Has Gopma oOydyeHus Ha 1 Kypce.

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUJAM Y4eOHOil padoThbl

KomnnuectBo yacos
Bun yae6HO# paboThI
I[To ounoii hopme [To 3a0uHOIA
o0yueHus dbopme 00yueHus
KonraktHas pabora (Bcero), 54 8
B TOM 4McJe NPAKTHYecKas NOJAr0TOBKa*
Jlexmun (JI) 18 2
[Tpaktueckue 3anstus (I13) 36 6
Jlaboparopusie 3ansaTus (JI3) - -
CamocrosiTesbHas padora odyuawmuxcs (CP) 54 96
KonTpoJus - 4
Hroro 108 108
3.2. Pacnpenesienue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM
Ounasi popma 00yueHus
B ToMm umncie "
=
No 11/ HaumenoBanwue paszzena u Bceero KonTakTHas padora 2.
= =
TEMBI 4acoB CP =
J J3 | II3 =
1 2 3 4 5 6 7 8
Paznen 1. OcHOBBI CTpOEHHS BEIIECTBA
1.1. | Benmenue. OCHOBHEIC 3aKOHBI 7 1 - 4 2 X
XUMHUH.
1.2. | Xumus u nepuogudeckas 13 3 - 4 6 X
CUCTEMa DJICMEHTOB.
CrpoeHue aTOMOB.
XUMUYECKas CBS3b.
Paznen 2. B3aumoaelicTBUS BELIECTB
2.1. | Xumuueckas TEpMOJIMHAMHUKA. 14 2 - 4 8 X
OCHOBHBIE 3aKOHBI
TEPMOAMHAMHUKH.
XuMuYecKasi KHHETHKA.
XUMHUYECKOE PABHOBECHE.




Paznen 3 PacTBopsl.

3.1. | X¥MHYECKHE CUCTEMBI: 19 3 - 6 10
pacTBOPBI, AUCTIEPCHBIC
cucteMbl. OCHOBBI
XHMHYECKOI'0 aHAIN3a
BOJIHBIX paCTBOpOB.

Paznen 4. DnexTpoXxuMHUUYECKUE POLIECCHI.

4.1. | DACKTPOXUMHYECKHE 27 5 - 10 12
CHCTEMBI: KMCJIOTHO-
OCHOBHBIE U OKHCIIMTEIBLHO-
BOCCTAaHOBUTEIbHEIC CBOMCTBA
BemecTBa. ['ajbBaHMYECKHE
3JIEMEHTHEI. XHMMUUYECKHUE
HWCTOYHHUKHU TOKA. DJIEKTPOIU3
coenuHenuil. Kopposus
METaJIJIOB U 3aIllkTa OT
KOpPPO3HH.

4.2. | PeakunoHHas cnocoOHOCTh 16 2 - 4 10
BeNIeCTB. XUMHUUECKUE
CBOMCTBA METAJLIIOB.

Pa3znen 5. DnemMeHThI OpraHn4ecKol XUMHUH

5.1. | DiemMeHTbl OpraHu4YeCcKOn 12 2 - 4 6
XUMHUH, TTOJTUMEPHI,
OJIUTOMEPBHI.
KonTposs - X X - X
Hroro 108 18 - 36 54

3aounas popma oOyueHunst

B ToMm uucne

No Bcero | KonrakTHas pabora
HaumeHoBanue pa3aenoB u TeM

/o qacoB

J I3 I13 Cp

Pa3znen 1. OcHOBBI cTpOEHUS BellecTBa

1.1. | Beenenune. OcHOBHBIE 3aKOHBI XUMHUH. 4 - - - 4
1.2. | Xumus u nepuoanveckas cucreMma 9 - - 1 8
aneMeHTOB. CTpoeHHe aTOMOB. XUMUYecKast
CBSI3b.

Pa3nen 2. BzanMoaelcTBUS BENIECTB

2.1. | Xumunueckas TepmoguHaMuka. OCHOBHBIE 20 - 1 1 18
3aKOHBI TEPMOJUHAMUKH. XUMHUYECKast
KWHETHKA. XUMUYECKOE PABHOBECHE.

Pa3nen 3 PactBopsl

3.1. | XuMHYeCcKHe CUCTEMBI: PaCTBOPHI, 22 1 1 - 20
aucriepcHble cucTeMbl. OCHOBBI XMMUYECKOTO
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aHaJ3a BOJHBIX PACTBOPOB.

Paznen 4. DneKTpoXUMHYECKHUE MPOLIECCHI

4.1. | DIEKTPOXUMUYECKUE CUCTEMBI: KUCIOTHO- 25 1 2 - 22 X
OCHOBHBIC U OKUCITUTEIHHO-
BOCCTaHOBUTEJIbHBIC CBOMCTBA BEIIECCTBA.
lanpBaHMYECKHUE IIEMEHTHI. XUMHYECKUE
HCTOYHUKHU TOKA. DIIEKTPOIIU3 COCIUHEHUH.
Koppo3us MeTaysioB u 3amuTa OT KOPPO3HH.

4.2. | PeaknyonHasa criocCOOHOCTEH BEIIIECTB. 19 - 1 - 18 X
XUMHYECKHE CBOMCTBA METAJLJIOB.

Paznien 5. DneMeHTBI OPraHM4eCcKOr XUMHUHU

5.1. | DneMeHThI OPraHu4YeCKON XUMHUH, IOJTUMEPHI, 6 - - - 6 X
OJIUTOMEPBHI.
Kontposnb - X X X X 4
Hroro 108 2 6 - | o | 4

4. CprRTypa H CoACpPKaHuE TUCHUIIJIHHBI, BKIIIOYAIIIECE MPAKTUYICCKYIO TOATOTOBKY

[IpakTHueckas MOATrOTOBKAa IpU pealn3allMd y4eOHBIX IPEIMETOB, KYypCOB, IUCLUIUIMH
(Momyseil) opraHuszyercsl MyTeM NPOBEACHHs MPAKTHUECKUX 3aHSITHUH, MPAKTUKYMOB, J1a00paTOPHBIX
paboT W WHBIX AaHAJOTHMYHBIX BHJOB Yy4eOHOW JEsATEIBHOCTH, INPEAyCMATPHUBAIONIUX y4acTHe
oOydarolmuxcsi B  BBIIOJHEHHH OTHCNBHBIX JJIEMEHTOB pPaldOT, CBs3aHHBIX C Oymymieit
poheCCUOHATILHOMN 1S TEFHOCTBIO.

[TpakTHueckasi MOArOTOBKa MOXET BKJIKOYATh B c€0Sl OTJENbHbIC 3aHATUS JIEKIIMOHHOIO THUIIA,
KOTOpbIE MpeaycCMaTpHUBAIOT Mepenady yueOHoW uHbopManuu 00ydaromuMcs, HeoOXoIuMoM ams
MOCJIEAYIOILIETO BHIMOIHEHUS paboT, CBSI3aHHBIX ¢ Oyay1ied NpodecCHOHaIbHON AeSTENbHOCTbIO.

4.1. Coaep:xanue TUCHUINIMHBI
Beenenune
XHMHs KaK 4acTh ecTecTBOo3HaHus. [Ipenver xumun. BemecTBo. Buibl XuMu4eckux peakiui.
CBsi3p XMMHUHU C JPpYTMMHU HayKamMHu. 3HaY€HUE XUMHMH B (POPMUPOBAHMU MBIIIJICHUS, B U3yYEHUU
MPUPO/BI U PA3BUTHUU TEXHUKU. XUMUS U MPOOIEMBI IKOJIOTUH.

OCHOBBI CTPOEHUS BelleCTBA

DNEKTPOHHOE CTPOEHUE aToMa M CHUCTeMaTHKa XHMHYECKHX 3JeMeHTOB. KBaHTOBO-
MexaHuueckas moaenb aroma. [Ipunuun [aynu u npaBmino Xynaa. CTpoeHHEe MHOTO2JIEKTPOHHBIX
atoMoB. Ilepuommueckas cucrema J[.MI. Menzaeneesa M H3MEHEHHE CBOMCTB JJEMEHTOB M HX
coenquHeHU. OKHCIUTEILHO-BOCCTAHOBUTEIILHEIE CBOMCTBA DJJIEMEHTOB. XHMHYECKas CBS3b.
OCHOBHBIE THUIIBI M XapaKTEPUCTUKHU CBsI3U. KoBaneHTHas U MOHHAs CBsA3U. METO1 BAJICHTHBIX CBS3EH.
['mbpunmzamus. Ilonsitme o w™MeToAe MOJEKYJSpHBIX opoOutaneit. CTpoeHne W CBOMCTBa
npoctedmux MoJiekyn. Tumbl B3aumojencTBust Moisiekyn. KommiekcHbie coenuuHenus. OCHOBHBIE
BU/JIbI B3aUMOAEUCTBUS MOJIEKYJI. CHIIBI MEXMOJIEKYIAPHOTO B3aUMOAEHCTBUA. BogopoiHas CBs3b.
JloHOpHO-aKkLenTOpHOE B3auMojaeicTBue Monekyn. KommiekcHble coeauHeHus. Kommiiekcsl,
KOMIUIEKCOOOpa3oBaTeNu. JIMTAHMBI, 3apsl W KOOPJAMHAIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX COeIUHEHUW. [IOHATHE O TEOpUAX KOMIUIEKCHBIX COCIMHEHMI. XUMHS BEILIECTBA B
KOHJICHCHPDOBAHHOM COCTOSIHUU. ATperaTHO€ COCTOSHHE BENIeCTBA. XHMHUYECKOE CTPOCHUE
TBepaoro Tena. AmopdHoe cocrossHMe BemectBa. Kpucramiel. Kpucramiueckue penieTku.
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Xumudeckasi CBA3b B TBEPABIX TellaX. MeTayuimdeckas CBsI3b U METallbl. XUMHUYECKas CBS3b B
MOJTYTIPOBOJHUKAX M JAMIJIEeKTpukax. PeanbHble kpuctamisl. [Ipocroe BemiectBo. M3omepus u
QJIJIOTPOTIHSL.

B3aumopgeiicTBUA BeliecTB

DNeMEeHTbl XUMUYECKON TePMOAMHAMHUKHU. DHepreTuyeckue 3PQPeKTbl XUMUUYECKUX PEaKIIHA.
BuyTpenHss osHeprus M OSHTanbNUs. Tepmoxumus. TepMOXMMHYECKHME 3aKOHBI W ypaBHEHWS.
OHTanbnusi 00pa3oBaHUsl XHMMHUYECKUX coenuHeHui. CTaHIapTHOE COCTOSHHUE. ODHTPONUS U ee
M3MEHEHHE TPU XUMHUYECKUX Mpoueccax. DHeprus ['mb0ca u sueprus ['enbMronbua 1 ux U3MEHEHHUs
IIPU XUMHUYECKUX IIpoLeccax. YCIOBHS CaMONPOU3BOJIBHOIO IPOTEKAHUS XUMHYECKUX PpEaKIUi.
YcnoBust XuMu4eckoro paBHoBecusi. OOpaTuMblie U HEOOpAaTUMbIE peaKIUU. XUMUYECKUNA MOTEHIHAI.
AKTHUBHOCTb ¥ KO3()PUIIMEHT aKTUBHOCTH.
Xumuueckoe U (a3oBoe paBHOBeCHs. 3aKOH JeicTBus macc. KoHcTaHTa paBHOBEeCHs U €€ CBS3b C
tepmoguHamuueckumu  QyHkuusimu.  [Ipunnun  Jle-lllarense. Xwumuueckoe paBHOBecHE B
rereporeHHbIXx cucremax. ®azoBoe paBHoBecue. IlpaBuno da3. PacmpenencHuwe BemecTs B
rereporeHHbIx cucremax. IloBepxHocTHble siBieHusA. CopOuusi. ACOpOIMOHHOE paBHOBECHE.
I'eTeporenHsle JUCIIEPCHBIE CUCTEMBI.
Xumnueckass KUHETHKa. CKOpOCTh TOMOI€HHBIX XHMMHUYECKUX peakuuil. OCHOBHOE XHUMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMMUYECKUX PEAKIHUil OT TemmepaTypbl. DHEprusi aKTHBalUU.
I'omorennsiii karanu3. Llennble peakunu. Pu3nuecKUe METOAbl YCKOPEHUSI XUMHUYECKUX PEaKIUil.
Konebarenbuble peakuny. CKOPOCTh T€TEPOreHHbIX XUMUYECKUX peakiuil. ['eTeporeHHbIN KaTanus.

PacTBOpBI.

Omnpenenenne u kiaccu(uKalus pacTBOPOB. PacTBOpPBI HEINEKTPOIMTOB U DSJICKTPOIHUTOB.
BoaHbie pacTBOpBI  3JEKTPOJIMTOB. ACCOLMHMPOBAHHBIE M HEACCOLMMPOBAHHBIC DJIEKTPOJIUTHI.
CBoiicTBa PAcTBOPOB AaCCOIMHPOBAHHBIX JIIEKTPOIUTOB. AKTHUBHOCTh. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTEIIA. DJIEKTPOIUTHYECKAsT AUCCOLMAIMSA BOAbl. BomoponHbiii nmokasarens cpenbl. MoHHBIE
peakuuu B pactBopax. Juccouuanus KOMIUIEKCHBIX CO€IMHEHWH. Teopus KHUCIOT M OCHOBaHUM.
KoOHCTaHTBI KHCIIOTHOCTH ¥ OCHOBHOCTH.

Konnounansie cucremsl. JlucnepcHOCTs U AucnepcHble cucteMbl. Kiaccuukanus KOTOuIHbIX
cucTeM. 3051 U Tenu. Munensl 1 ux crpoerue. [loayyeHne KoTouIHbIX pacTBOPOB. Y CTOWYMBOCTD
KOJUIOUJHBIX CUCTEM, ONTHUYECKUE U DJIEKTPUUYECKUE CBOWCTBA. METOABI MOJyYEHUs U pa3pyLICHUS
KOJUIOUJIHBIX cucTteM. Koon il B IpUpoAHBIX cUcTeMax. PacTBOpbI mOIMMepoB.

DJIEKTPOXMMHYECKHE PO ECCHI.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenue 51 KJ1acCUpuKanus
ANEKTPOXMMHUUYECKUX mpoueccoB. 3akoHbl @Dapaned. TepMoanHamuka 3JIEKTPOJHBIX MPOLECCOB.
[TonsiTue 00 ayeKTpoAHBIX NoTeHuuanax. [anpBaHuueckue sneMeHTH. OJIC U ee u3MepeHue.
CranmapTHbI BOAOPOAHBIM 3JEKTPOA M BOAOPOJHAsA IIKana MOTEHIMANOB. YpaBHeHHue HepHcra.
[loTeHnmanel METAUIMYECKHX, Ta30BbIX UM  OKHMCIHUTEIbHO-BOCCTAHOBUTENBHBIX  JAJIEKTPOJIOB.
HoHcenekTUBHBIE AIEKTPOABI W ceHCOopbl. MemOpanbl W MeMOpaHHBIH mMoTeHnuan. KuHeTuka
ANEKTPOJHBIX TPOLECCOB. DIEKTPOXUMHUYECKAs] M KOHIEHTPALMOHHAs MOJSpHU3aLUs. DJIEKTPOIH3.
ITocnenoBarenbHOCTh MIEKTPOAHBIX MPOLECCOB. BRIX0M MO TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMU U
pacTBOPUMBIMHU aHOAAMU.

Koppo3sus u 3ammra MetamioB U cruiaBoB. OCHOBHBIE BUbI KOPPO3HH. XUMHUYECKAsT KOPPO3HUS.
DnekTpoxuMHuiecKas koppo3us. Kopposus o neicTBueM OTyKIAIOMKUX TOKOB. METO/IbI 3alIUTHI OT
KOPPO3HH: JIETUPOBAHUE, BJIEKTPOXMMHUYECKAs 3alIUTa, 3alUTHBIE MOKPBHITUA. MI3MEHEHUE CBOMCTB
KOPPO3UOHHOM cpe/bl. MTHruOuTOopsl KOppo3uu.

DNEeKTPOXUMUYECKUE CHUCTEMbl. XHUMHUYECKHE HMCTOYHHUKU TOKA. IJIEKTPOXUMHUYECKHE
SHEPrOYCTAaHOBKH. OIJIEKTPOXMMHUYECKHE IpeoOpa3oBaTend, KOHJEHCATOPhl. OJIEKTPOXUMHUYECKas
00paboTKa METaIOB. DIEKTPOXUMHUUECKHUE TOKPHITHSI.

PeaknmonHast CHOCOOHOCTE BellleCTB. XHMHYECKHE CBOHCTBA METAJLJIOB.
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BemecTBO 1 ero yucTota. AHAIUTUYECKUI CUTHAT B €T0 BUABI. XUMHYECKas UACHTU(DUKAIIHS.
KucnoTHO-OCHOBHOE M OKHCIUTEIbHO-BOCCTAHOBUTEIIBHOE TUTPOBaHHE. [ paBUMETpUUECKUN U
KOJIOPUMETPUUYECKUM aHATN3. DIEKTPOXUMUYECKHAE METO/Ibl aHATN3A.

DJIeMEeHTbI OPraHNYeCKOil XUMUM.
Opranuueckue MOJMMEpPHbIE MaTepuanbl. MeToapl MOJYy4YEeHHs] MOJIMMEPOB, MOIMMEpHU3ALNS,
nonukoHAeHcalus. CTpoeHue U CBoicTBa noauMepoB. [IpuMeHeHne noammMepos.

4.2. Conepxanue JeKIuii

Ounasn ¢opma o0yueHus

Koi-
HaunmenoBanue u coaepikaHue JSKITUU BO
4acoB

/o

IIpakTnueckas
IIOJArOTOBKA

+

1 | Beenenue. OcHOBHbBIC MOHATHS W 3aKOHBI xumuH [lpeamer xumuu. 3HadeHHe 2
XMMHUHU B HAYYHO-TEXHUYECKOM Iporpecce OCHOBHbBIE MTOHATHUS U 3aKOHBI XUMUHU.
Xumus U nepuoandeckas cucrema 3yeMeHToB. Ctpoenne atomoB COBpeMEHHbIE
MPEJICTABJIICHUSI O CTPOCHHUM aTOMOB 3JIEMEHTA, OCHOBAaHHBIE Ha HEKOTOPBIX
MOJIOKEHUSAX KBAHTOBOM MEXAaHMKH: JIBOMCTBEHHAs KOPITYCKYJISIPHO-BOJIHOBAS
MpUpoAa JIEKTPOHA, IPUHILIUIT HEONPEICTICHHOCTH, KBaHTOBBIC yucia. [IpuHiun
[Maymu. IlpaBmia W TOPAOOK 3allOJHEHHS AaTOMHBIX OpOUTalei, MpaBHIIO
KneukoBckoro, Xynaa, 3amper Ilaynm  MHOrO3JIEKTPOHHBIX  aTOMOB.
B3auMoCBsI3b  pacronoKeHust JJIEKTPOHOB B aTOMax C HUX XUMHUYECKUMHU
CBOMCTBaMH.

2 | Ileppoguueckuii 3aKOH B CBETE CTPOCHHS aTOMOB, IMEPHOAWYECKas CHCTEMa 2 +
35eMeHTOB. HekoTophle XapakTepUCTUKHM aTOMOB 3JIEMEHTOB: PaJNyChl aTOMOB U
MOHOB,  SHEpPrus  HMOHU3ALMH,  DOHEpPrus  CpoJACTBa K  JJIEKTPOHY
AJIEKTPOOTPHULIATEILHOCTh. XUMHUecKas cBsi3b HopmanbHoe U BO30YXJEHHOE
coctosiHue atroMoB. OCHOBHBIE THIIBI M XapaKTEPUCTHUKU XMMHUYECKOHN CBS3U:
METO/l BAJICHTHBIX CBSI3€H, MOHATHE O METOJE MOJIEKYIApHBIX opouTaneit. CBs3b
KOBaJI€HTHAs, JOHOPHO-AaKIENTOPHAs, MOHHAs, MeETaJUIMYecKas, BOJOPOJHAs.
3aBHCHMOCTb CBOMCTB BEILIECTB OT THIIA XUMUYECKOU CBS3H.

3 | Xumuyeckass ~ TepMOJMHAMHKA. OcHoBHbIE HNOHATUS U 3aKOHBI. 2 +
TepMonuHaMuueckass cucTeMa. BHYTpeHHsSSI DSHeprus TEpMOJAMHAMUYECKOU
cucrteMbl. TeruoBorr »¢dexkr peakuuu. I[lepBoe Hayal0 TEPMOAMHAMHUKH.
Onranenus. Tepmoxumuyeckue ypaBHeHus. 3akoH ['ecca. Bropoe Hagano
tepmoguHamuku. CrannaptHass oSHTponus. DakTopbl (SHTPONUNHBIA U
DHTAJIBIIUNHBIA),  ONPENENAIOIINE  BO3MOXKHOCTb  WJIH  HEBO3MOYKHOCTH
CaMOIIPOM3BOJIBHOTO  NpOTeKaHusi mpoueccoB. M300apHO-U30TEepMUYECKUil
noreHuuan. HampaBieHHOCTP XMMHMUYECKHUX IpPOLECCOB. DHeprus l'empmrossia
(M30XOpHO-U30TEPMHUUYECKUN TOTEHIIHA).

4 | Xumuueckas KWHETHKA. XUMHUECKOe paBHOBecHe [ OMOreHHbIe U reTepOoreHHbIe 2 +
xummuueckue rnpoueccbl. CKOpoCcTh U ME€XaHU3M peakinu. PakTophl, BIUSIOLINE
Ha CKOpPOCTb XMMHUYECKHMX pEaKIHil. 3aKOH JEHCTBYIOIIHMX Macc, KOHCTaHTa
CKOPOCTH, KHUHETHUECKHE YpaBHEHUS, MOPAJOK peaklUU. DHEprusi aKTUBAIUH,
npaBuwio Baut-T'opda, ypaBuenume Appenuyca. Karamus. Cwmerienue
xuMuueckoro pasHoBecus. [Ipuanun Jle-Illarense.
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HucnepcHsie cuctembl. PactBopsl Knaccudukamuss TUCIIEPCHBIX CHCTEM.
['pybonucriepcHble CHUCTEMBI, MX CBOHCTBA W HCIIOJIB30BAHHE B CEIHCKOM
xo3siicTBe. KosmonmHble pacTBOpbl, OCOOCHHOCTH CTPOCHHMs, CBOWCTBA.
PactBOpbI, Kak roMoreHHble cuUcTeMbl. CHOCOOBI BBIPAKEHUS KOHIICHTPAIUH
pacTBopoB. Teopuss pa30aBIEHHBIX PacTBOPOB, HEIIEKTPOJUTOB. (Ocmoc.
OcMotuueckoe naBieHue. JlaBmeHue HachllleHHOTO TMapa. Temrieparypa
KHUIICHUSI U 3aMep3aHus (KpucTaJuu3alius) pacTBOopoB. 3akoHbl Bant-I'odda n
Payns gyt HESNMEKTPONMTOB M BJEKTPOJIUTOB, HCIIOJIB30BAaHUE WX A
M3COTOBJIEHUS OXJIAKIAIOIMMX M aHTHOOIEIECHUTEILHBIX CMAa30K M JKHIKOCTEH.
AnTudpusbl. CunbHble W ciia0ble  AJIEKTpONUTHL. KOHCTaHTa ©  CTETCHb
nuccoranuu. M3otonnuecknii koddduiment. 3akon pazdasieHuss OcCTBaibaa.
HNonHoe mnpousBeneHue BoAbl. Bomoponsslid mokasarens. ['mapomns3. Ero
3HA4YCHHE npu HCITIOJIE30BaHUH yIoOpeHuit Hu AKCIUTyaTaluu
CEIbCKOXO3SICTBEHHON TEXHUKH.

DNEKTPOXUMHUYECKHE CHCTEMBL. OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIE
IIPOLECCHL: ONPEIECIICHUE, TEPMOAMHAMHUKA, HAIIPABICHHOCTb, BO3MOXKHOCTb
IIPOTEKaHUsl B 33aJaHHOM HAIPABJICHUU. DJIEKTPOJIHBIN MOTEHIMAI Ha TPAHULE
FETEPOr€HHOM CUCTEMBl METAJI-3JeKTPOaUT. CTaHJapTHBIA 3IEKTPOAHBIN
NOTCHUMAN, PsJ HAOpsKCHWs METAlIoB, €ro 3HayeHue. [‘anbBaHUMYeCcKue
aneMeHThl. IlpuHnun paGoTel. XUMHYECKHE MCTOYHHUKH ToKa. «Cyxuen
3JIEMEHTBI, aKKYMYJIATOPBI, TOIUIMBHBIE DJICMEHTHI.

Koppo3ust meramnoB. 3amura OT KOppO3UWU. XHUMHYECKass W
3JIEKTPOXUMHYECKass Koppo3us. [IpUumHBI M MEXaHHU3M 3SIIEKTPOXUMHYECKOM
Koppo3uu. Yuiep0, NMpUYHHSEMBIH Kopposueil. Koppos3us ¢ KHCIOpOIHOW u
BOJOPOJAHON Jenossipu3anueid. MeTonibl 3aluThl OT KOppo3uu. JIakokpacoyHble
U METAUIMYECKUE TOKPBITHS, MPOTEKTOPHAS  3allUTa, 3JIEKTPO3aIIUTA.
HWHrubutopsl KOPpO3uu.

ONEeKTpPOJaU3 pacilaBOB U BOAHBIX PacTBOPOB  AJIEKTPOJIUTOB.
[TocnenoBaTenbHOCTh pa3psAa YaCTUI] Ha JJIEKTPOAAX MPU DIIEKTPOIIU3E B
3aBUCHMOCTH OT BEJIIMYMHBI DJJIEKTPOAHOrO mnoreHuuana. llomspuzamus npu
anektpoause. [lepenanpsixenue.

OnemMeHTbl opraHudeckod xumuu. [lomumepsl U OJUTOMEDHI.
ITonumepHble Marepuanbl. MeTOAbl MOIYyYEHHs, OTIAEIbHBIE IPEICTABUTEIIN:
IJIACTMACChI, BOJIOKHA, Kay4yKH. 3aBUCUMOCTh CBOMCTB OT/EJIbHBIX MaTepUaloB
OT CTPYKTYpbl MakpoMOJjeKys. lcrmonp30BaHME MOJMMEPHBIX MAaTepUaoB B
MaIIMHOCTPOEHUHN MpPU SKCIUTyaTallud M PEMOHTE o0opyaoBaHMs. ['epMmeTukw,
KOMITAYH/Ibl, KJIEH, JJIEKTPOU30JIALIMOHHBIC MATEPUAIIBI.

Hroro

18

15%

3aounas popma oOyueHunst

/1

Kpartkoe conepxanue neknui

Koma-Bo
4acoB

IIpaxTuueckas

MOJArOTOBKA
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1 | Jucnepcubie cuctembl. PactBopbl Knaccuduxarus TuCrepCHBIX CHCTEM. 1 +
['pyboaucriepcHble CUCTEMBI, UX CBOICTBa M HCIIOJIIb30BAaHHE B CEIBCKOM
xo3siiictBe. KomnmouaHele pacTBOpbI, OCOOCHHOCTH CTPOEHUS, CBOICTBa.
PacTtBOpBI, Kak roMoreHHble cucteMbl. CIOCOOB!I BBIPaKEHUSI KOHIEHTPAIIUN
pactBopoB. Teopusi pa30aBIEHHBIX PacTBOPOB, HEIIEKTPOIUTOB. OcMoc.
Ocmotnueckoe naBieHue. JlaBieHHe HaCBILIEHHOro Iapa. Temmeparypa
KUIICHUS U 3aMep3aHus (KpucTaumsaius) pactBopoB. 3akoHsl Bant-I'odda
u Payns [uisi HEINEKTPOIMTOB M 3JIEKTPOJIUTOB, HCIIOJIB30BAHUE HUX AJIS
U3TOTOBJICHUSI OXJKIAIOIMIMX U AHTUOOJENCHUTENbHBIX CMa3o0K U
xunkocted. Autugpussl. CunnbHble U cinabble 3eKTponuTel. KoHcTaHnTa n
CTerneHb Aucconuanuu. M3oronnueckuit koagduineHt. 3akoH pa3zdaBieHus
OctBanbna. HMonHOe mpousBeneHHe BoAbl. BoaopoaHbli 1MOKa3aTenb.
['unponus. Ero 3HaueHue mpu MCHOIB30BaHUU YAOOpEHUN W JKCIUTyaTalluu
CEJIbCKOXO035MCTBEHHOW TEXHUKH.
2 | DIeKTpoXuMHUYEeCKHe CUCTEMBI. OKHCINTENEHO-BOCCTAHOBUTEIbHBIC 1 +
IIPOLIECCHI: ONPEIEIIEHNE, TEPMOJANHAMUKA, HAIIPaBIEHHOCTb, BO3MOXHOCTh
OPOTEKaHWs B 3aJ@HHOM HAlpaBI€HUU. OJEKTPOJHBIM MOTEHUMAN Ha
IPaHULIE TETEPOreHHOM CHUCTEMBl METAJI-3JeKTpoJauT. CTaHIapTHBIN
SNEKTPOAHBIA TOTEHIUAN, PsI HaMmpsDKEHUS METAJIOB, €ro 3HaueHUeE.
["anpBannyeckue snemeHTHl. llpuHnun paboTbl. XUMHUYECKHE HCTOYHUKU
Toka. «Cyxue» JJIEMEHTBl, AaKKyMYJSATOPbl, TOIUIUBHBIE 3JIEMEHTBI.
ONEeKTpoau3  pacljiaBOB M BOJHBIX  PacTBOPOB  DJIEKTPOJIUTOB.
[TocnenoBaTenbHOCTh pa3psa YacTUIl Ha DJIEKTPOJAAX IMPH 3JIEKTPOJIU3E B
3aBUCHUMOCTH OT BEJIMYMHBI JIEKTPOJHOTO mnoreHuuana. [lonspuzanus npu
anekTponuse. [lepenanpsixeHue.
HTtoro 2 15%
4.3. Coaep:xanue JJaGOpaTOPHBIX 3aHATHH
JIaGoparopHble 3aHATHS HE IPETYyCMOTPEHBI Y4EOHBIM IJIAHOM
4.4. Conep:xaHue NPpaKTHYECKUX 3aHATHIA
Ounas ¢popma o0yueHus
g s
Ne } Kon- g £
W HanmeHnoBaHue npakTH4YeCKUX 3aHATUN BO = é
4acoB ;si e
1. | Knaccel HeopraHn4ecKnx COeqUHEHUN 2
2. | Onpenenenue SKBUBAJICHTa METAJLIA. 2 +
3 CrpoeHne aromMa M NEPUOAMYECKAs CUCTEMA DJIEMEHTOB. XHMMHYECKas 2 +
CBSI3b.
4. | Xumuueckas TepMoinHamMuKa. Perienue 3aiau 2 +
5. | XuMunyeckas KHHETHKA. XUMHUECKOE PaBHOBECHE 2 +
6. Konnentpanust pactBopoB. [Ipurorosienue 3ieKTponuTa Ajas KUCIOTHOTO 9 +
aKKyMyJIsITopa
7 DOneMEeHTbl KaueCTBEHHOI0 W KOJMYECTBEHHOro aHanuza. OmnpeneneHue 2 +
YKECTKOCTH BOJBI.
PacTBOpBI 2JIEKTPOIUTOB U HEAIEeKTposuuToB. Pemenue 3anad. Pacuersl no 2 +
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\ MIPUTOTOBJICHUIO SJIEKTPOJIUTOB U aHTU(PU30B.
9. | l'maponus ynobpenuit 2 +
10. | OxkucIuTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH. 2 +
11. | T'anpBaHUYECKHE DJIEMEHTHI. 4 +
12. | DnexTposan3 BOJHBIX PACTBOPOB COJICH. 4 +
13. | Koppo3us meTaioB. 3amuTa OT KOPPO3UH. 2 +
14 | Pemenwne 3amad no IICKTPOXUMHUYCCKUM CHUCTEMaM 2 +
15 | XuMuueckne CBOMCTBA METAILIOB 2 +
16 [Tonmumepst u onuromepbl. CocTaBiieHHE peakUUid MOJIUMEPU3AIUU U 9 +
MOJIMKOHICHCAIINN
Hroro 36 20%
3aounas ¢opma 00yueHusn
g
Ne } Koun- g E
W HaumeHoBaHMe MpakTUYECKUX 3aHATUI BO = é{
4acoB 5 5
1. | Ctpoenue aTroma 1 mepruoguvecKasi CHCTEMa 3JIEMEHTOB. XUMUYECKasi CBSI3b. 1
2. | Xumuueckasi KHHETHKa. XHUMUYECKOE PAaBHOBECHE 1 +
3 Konnenrpanust pactBopoB. [IpuroToBieHHE 3JIEKTPOJIMTA ISl KHCIOTHOTO 1 +
AKKyMYJIATOpA
4. | lapBaHWYECKUE JIEMEHTHI. 1 +
5. | DnekTposn3 BOJHBIX PACTBOPOB COJICH. 1 +
6. | Kopposwust merauioB. 3ammra OT KOPPO3HH. 1 +
Hroro 6 20%

4.5. Buabl u coaep:kaHue caMOCTOATEbHON padoThl 00y4ar0IIMXCS

4.5.1. Buzpl caMOCTOSATENBbHOM paboThl 00yUYaromMXCst

KonngectBo yacoB
Bunsl camocTosTensHON paboThl 00yYaromuXCs ITo ounoi 1o 3a04HOM
dbopme dbopme
oOyueHus o0OyudeHus
ITonroroBKa K NpaKTUYECKUM 3aHSATHIM 30 34
[ToaroToBka k 1a00paTOPHBIM 3aHATHUAM U K 3aIIUTE - -
71a00paTOPHBIX pabOT
BrInonHeHne KOHTPOJIbHOW paboThI - 22
CaMOoCTOATEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 20 40
IToaroToBka Kk IpOMeKyTOUHOM aTTeCTalluU - -
HTroro 54 96
4.5.2. CopepxaHue caMOCTOSITEIbHON pabOThI 00yJaromuXcs
Kon-Bo
Ne 4acoB
i HanmenoBaHue TeM U BOIIPOCOB o EPye—
gopwa | dopwa
o0yueHus 00yueHHs
1 OCHOBHbBIE 3aKOHBI XUMHUH: COXPAaHEHHUs MAaTE€PUU U SHEPTUH, MOCTOSHCTBA 2 3
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COCTaBa, KpaTHBIX OTHOLIECHHM, ABOTaapo.

2 BeimonHeHue ynpakHEHHH 1O COCTaBICHHUIO DIEKTPOHHBIX (OPMYI 6 6
HJIEMEHTOB.

3 | llepuomnueckmii 3axkon J[.JMI. MenzeneeBa, mnepuoanyeckas cucTremMa 8 8
HJIEMEHTOB.

4 Pemenune pacueTHbIX 3aJady Ha OINPEAEIICHUE DSHTAIbIIMM, SHTPOIIUH, 4 12

sHeprum ['mb6¢a.

5 Pemenne 3amad Ha oOmpeAcliCHHE CKOPOCTH XHUMHUYECKHUX pEakIuid B 6 15
3aBUCHMOCTH OT KOHIICHTpAIlMU W TeMIiieparypbl. PaBHoBecue. BiusiHue
JIaBJICHSI, KOHIICHTPAIIMU M TEMIIEPATyphbl HA CMEIICHUE XUM. PABHOBECHSI.

6 CriocoObl  BbIpa)KEHHS KOHILIEHTpAallMM pacTBOPOB (MaccoBas J10Jis, 8 14
MOJISIPHOCTB). PenieHne 3a/1a4 Ha pacyeT KOHIEHTPAIMiA PaCTBOPOB.

7 CocraBiieHHe CXeM TallbBAaHUYECKOTro dnemMenTa, pacuet J.J1.C. 8 16

8 N3yuenne XuMHUYECKMX CBOMCTB MeTaioB. COCTaBICHHE XHUMHYECKUX 10 16
YpaBHEHUM.

9 CocraBneHue  peaklMii  MOJUMEpU3AIMKM W TOJMKOHJICHCAINH. 6 6
Vcnonp30BaHue MOJIMMEPHBIX MaTepraioB B TexHUKE. COCTaB JIAKOB.

HTtoro 54 96

5. YueOHO-MeTOANYeCcKOe o0ecTieyeHrne CAaMOCTOATEILHOH padoThl 00y4aromXxcs 1o
AUCLHMILIAHE

VYyebHo-mMeroanueckue pazpabotku umerorcs B Hayunoii  6ubnuoreke ®I'BOY BO OxHo-
VYpansckuii 'AY:

1. Tunponus coseir [DnexkTpoHHBIA pecypc]: meTton. Yka3. s camMocTosTenbHOM pPabOThI
CTYJCHTOB [0YHOW M 3a04HOU (opMbl 00yueHus HampapieHuil 35.03.06 Arpoumskenepus, 13.03.02
OnexTposHepreTrka M 3nekTporexHuka, 19.03.02 IlpoaykTel NUTaHHUSI U3 PACTUTEIBHOTO CBIPHA,
23.03.03 DOkcrmryarauus TPAaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CIEHUAIBHOCTH
23.05.01 Hazemubie TpancmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Unctutyt arponnkenepun .— YensaOunck: FOxuo-Ypansckuit 'AY, 2019 .— 18 c.
: Tabn. — C nmpun. — bubmmorp.: c¢. 18 (3 wa3e.).— 0,3 MB.— JlocTyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpraHM4ecKMX COEOUHEHMM [DJEeKTpoHHBIM pecypc]: meron. VYka3d. s
CaMOCTOATENIHON paboThl CTYJIEHTOB [0YHON W 3a04HOM (GopMbl oOyueHus HampasiaeHui 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreruka u dnekrporexHuka, 19.03.02 IIpoaykTsl nutaHus us
pacturensHOro  cbipbsi, 23.03.03 OkcmyaTanuss TpPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeacTBal / cocT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npui. — bubmuorp.: ¢. 28 .— 0,3 MB .— [octyn
U3 JIOKaJIbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DINeKTpOoJau3 BOJHBIX PACTBOPOB COJIEH [DNeKTpoHHBIM pecypc]: Mmeroa. Ykas. s
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB [O0YHOW W 3a0uHOUM Qopmbl 00ydeHus HampasieHuit 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepreruka u s3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cuipbs, 23.03.03 OxcryaTanus TPaHCHOPTHO-TEXHOJOTMYECKMX MAIIUH U
KoMIuIekcoB, cneruanbHocT 23.05.01 HazemHbIle TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxHo-Ypansckuit 'AY, Unctutyr arpounkenepun .— Yensounck: HOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetH. http://nb.sursau.ru:8080/localdocs/himi/11.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://nb.sursau.ru:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIE pPEAaKIUU [DNEKTPOHHBIA pecypc]|: Meron. Yka3z. [lns
CaMOCTOSITENIbHONW paboThl [/ OakalaBpOB OYHOM M 3a04HOW (OpMBI OOY4YEeHHs HampaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 DnexTposnepretrka W siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KoMIUIeKcoB, cneruanbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. baroBckas ; IOxno-Ypansckuit 'AY, Uactutyr arpommxkenepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—octyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnaekTpoHHBIA pecypc]: meTon. Yka3. s caMocTosTeIbHON
paboTHl CTYACHTOB [0YHON W 3a0uHOM (popmbl oOyueHus HarpaieHuid 35.03.06 ArpouHxeHepus,
13.03.02 Dnexrposnepretuka U 3nekrporexHuka, 19.03.02 IIpogykTbl NUTaHUS W3 PACTUTEIBHOIO
ceipbsi, 23.03.03 Dkcryatanusi TPaHCHOPTHO-TEXHOJOTMYECKHMX  MAIUH W KOMIUJIEKCOB,
cnenmanbHocT  23.05.01 Hasemubple TpaHCIOpPTHO-TeXHOJNIOTHYeCKUe cpeactBa]l / coct. E. K.
barosckas ; KOxnHo-Ypansckuiit 'AY, Uuctutyt arpounxenepun .— Yensaouuck: KOxxHO-Y panbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn M3 JIOKaJbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. ®OH/I OLIEHOYHBIX CPEICTB /IS MPOBeIeHH s
NPOMEKYTOUYHOM aTTeCTAUMU 00y4AIOIIUXCS MO TUCIUIITTHHE

Jlise ycTaHOBIIEHUsS] COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuwaromuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHI OLIEHOYHBIX CPEACTB UI TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH W TPOBEIEHUS
IIPOMEKXYTOUHOM arrecTauuu oOyyaromuxcss Mo JucuuiuinHe. @DOHA  OLEHOYHBIX CPENCTB
npeacrasieH B lIpuiioxenun.

7. OCHOBHAsI M JONOJTHUTEIbHAS y4eOHAasi IUTepaTypa, Heo0X0AMMAs JIs1 OCBOCHHS
JAUCHUITHHBI

OcHoBHasl U JIOTIOJIHUTENbHAS yueOHas uTeparypa umeercs B HayuHoii  O6ubimoreke u
3IEKTPOHHOU HHpOopMaIrmoHHO-00pazoBatensHOM cpeae DT'BOY BO H0xHo-Ypansckuii [AY.

OcHoBHas:

1. Axmeros, H. C. Obuiast u Heopranuueckas Xumus : yueOHuk juig By3os / H. C. AxmeroB. — 12-
e u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 744 c¢. — ISBN 978-5-8114-6983-3. — Tekcr:
3JIEKTPOHHBIH // Jlansb: 3JIEKTPOHHO-ONOIMOTEeYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/153910

2. Obmas xumusa. Teopuss u 3amaum: ydeOHoe mocobue s By3oB / H. B. Koposun, H. B.
Kynemos, O. H. IN'onuapyk [u ap.] ; mon penakuueit H. B. Koposuna, H. B. Kynemosa. — 5-¢
u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — 492 ¢. — ISBN 978-5-8114-7334-2. — Tekcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAS cucTema. — URL:
https://e.lanbook.com/book/158949.

3. Munaesckas, JI. B. O6mas xumus. {15 nHKEHEpHO-TEXHUYECKUX HaIlpaBJI€HUN MOATOTOBKH U
cnenuanpHocTel : yuebHoe mocobue / JI. B. MunaeBckas, H. A. Hlerommxuna. — CaHKT-
[etepOypr: Jlans, 2020. — 168 c. — ISBN 978-5-8114-3837-2. — Tekcr : anexTpoHHsIii // JlaHb
: aNIeKTpOHHO-OnOMoTeynas cuctema. — URL: https://e.lanbook.com/book/126907

JlomosHuTeBHAS:

1. bopzoga, JI. /1. OcHoBbI 00miel xumun : yaueOHoe mocoowue / JI. 1. bop3osa, H. 1O.
Yepuukosa, B. B. SIkymes. — Caunkt-IlerepOypr : Jlans, 2021. — 480 c. — ISBN 978-5-8114-
1608-0. — TexcT : snexTpoHHbIH / JlaHb : 31eKTpoHHO-OMONMOTeyHast cucrema. — URL:

https://e.lanbook.com/book/168698.
14


http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
https://e.lanbook.com/book/158949

2. Eropos, B. B. O6mas xumus : yueOHuk aiusa By30B / B. B. EropoB. — 2-¢ u3n.,
crep. — Cankt-IlerepOypr : Jlanp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Texkcrt :
AJICKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/153684

8. Pecypchbl uHGOPMALTHOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH «UHTEpHET», HE00OX0AUMBbIE
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO JA0CTYyIa K y4eOHO-METOIMYECKUM pazpaboTkam https://toypray.pd
2. BBC «JIauwy» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauuecKkue YKazaHus 1Jid Oﬁy‘laIOIIII/IXCﬂ 0 OCBOCHHIO JTUCHMILIMHBI

VYueOHo-MeTouecKre pa3padoTku uMeroTes B Hayunoit  Oubnmoreke u ANEKTPOHHON
nHpopMannoHHO-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

VYyebHo-mMeroanueckue pazpabotku umerorcs B Hayunoii  6ubnumoreke ®I'BOY BO IOxHo-
VYpansckuii 'AY:

1. T'maponu3 coselr [DNEKTPOHHBIA pecypc]: METOMA. yKa3. UIsl CaMOCTOSATEIbHON paldOThI
CTYICHTOB [0YHOW M 3a04HOU (opMbl 00yueHus HampapieHuil 35.03.06 Arpoumkenepus, 13.03.02
OnexTposHepreTrka M 3iekTporexHuka, 19.03.02 IlpoaykThl muTaHUS U3 PACTUTENIBHOTO ChIPbS,
23.03.03 DOkcrmuryarauus TPAaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CIEHHUAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHONIOTHYecKue cpenctBa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Unctutyt arpounkenepun .— Yensounck: FOxuo-Ypansckuii [AY, 2019 — 18 c.
: Tabn. — C npun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HeEOpPraHM4ecKMX COEIMHEHUN [DNEKTpOHHBI pecypc]: MeETOoA. YyKas. Ul
CaMOCTOATENIbHON pabOThl CTYJIEHTOB [0OYHON W 3a04HOM (GopMbl oOyueHus HampasiaeHui 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u anekrporexHuka, 19.03.02 IIpoaykTsl nutanus u3
pactutenbHOTO  Chipbs, 23.03.03 Okcrutyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH |
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeAcTBal / coCT.
E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuii [AY, 2019 .— 29 c. : wi., Tabn .— C npun. — bubnuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKaIbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DnekTpoiu3 BOJHBIX pPACTBOPOB coyied [DNEKTPOHHBIM pecypc]: MeToh. yka3. s
CaMOCTOSITENIbHONH PabOThl CTYACHTOB [OYHOW M 3a04HON (Qopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pactutenpHOro cuipbsi, 23.03.03 OxkcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KoMIuIeKkcoB, cneruanbHocT 23.05.01 HazemHbIle TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxHo-Ypansckuit 'AY, Uactutyr arpounkenepun .— Yensounck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetH. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUU [DJIEKTPOHHBIA pecypc]: METOoJ. YKas. Ui
CaMOCTOSITENIbHOM paboThl [As11 OakanaBpoB OYHOW M 3a04HOM (QopMbl 00ydeHHs HaIpaBlICHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 IIpomyxTsl
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MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcnmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUTeKcoB, cnermanbHocTH 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. baroBckas ; IOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—octyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunernka [DneKTpoHHBIN pecypc]: METOA. yKa3. A CaMOCTOSITEIbHOU
paboTHl CTYACHTOB [0YHON W 3a0uHOM (popmbl oOyueHus HampaBieHuid 35.03.06 ArpouHxkeHepus,
13.03.02 DnexrposnepreTuka U 3nekrporexHuka, 19.03.02 ITpoaykTbl NUTaHUS W3 PACTUTEIBHOIO
ceipbsi, 23.03.03 DOkcrmuyatanusi TPaHCIOPTHO-TEXHOJIOTMYECKHMX  MAIIMH W KOMILJIEKCOB,
cnenmanbHocTr  23.05.01 HasemHuble TpaHCIOpTHO-TeXHOJIOTHYeCKUe cpeactBal / coct. E. K.
barosckas ; KOxnHo-Ypansckuiit 'AY, Uuctutyt arpounxenepun .— Yensouuck: KOxxHO-Y panbckuit
Ay, 2019 — 12 c. : Tabn. — bubmuorp.: c¢. 12 .— 0,2 MB .— JlocTyn #3 JIOKAJILHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UuopMmaiuoHHbIE TEXHOJIOTHH, HCIOJIb3YyeMble P OCYIIEeCTBJIEHUN 00Pa30BaTeIbHOIO
npoiecca no AMCHUIINHE, BKJIIOYAs NepedeHb MPOrpaMMHOro odecrieyeHust u
HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
B HayuHoii On0i11oTeke ¢ TepMHUHAIBHBIX CTAHIMN TPEIOCTABIISETCS TOCTYH K 0a3aM JaHHBIX:
- Texakcnept (nHbOpManMOHHO-cTipaBovHas cucrema 'OCToB);
- «Cenpx03TeXHUKa» (ABTOMATU3UPOBAHHASI CIIPABOYHASI CHCTEMA).
- My TestX10.2.
IlepeyeHb JULIIEH3NOHHOTO MPOTPAMMHOIO 00ecnedeHus

Omneparmonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP;
otucusrit naker Microsoft OfficeStd 2019 RUS OLP NL Acdmc,
MIPOrpaMMHBII KOMIUIEKC 11 TectupoBanus 3HaHui MyTestXPRo 11.0.
AntuBupyc Kaspersky Endpoint Security

11. MaTepuanbHO-TeXHUYeCKas 6a3a, He0OX0qUMasI 1J1s1 OCYLIeCTBJICHHS
00pa3oBaTeILHOTO MpoLecca Mo JHCHHIINHE

Y4yeOHble ayAuTOpMH /IS TPOBEJCHUS] 3aHATHI, NPEIyCMOTPEHHBIX IPOrpamMMmoi,
OCHallleHHbIe 000PYA0BAHMEM U TeXHHYECKMMHM CpecTBaMHu 00yYeHust

1. JlaGoparopus xumuu; YueOHass ayAuTOpusl ISl TPOBEACHMS 3aHATHH JIEKIMOHHOIO U
CEMHMHAPCKOIO THUIIOB, TIPYNIOBBIX M WHIWBHIYaJbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOISA U
npoMexyTouHoi arrectaruu Ne 3085.

2. YuebHasg ayauTopus Uil NPOBEAEHUS 3aHATUN JIGKIMOHHOTO M CEMHHAPCKOrO THUIMA, KypCOBOIO
MIPOEKTUPOBAHMSI, TPYIINOBBIX M HWHAMBUAYAJIbHBIX KOHCYJIbTALIMM, TEKYUIEr0 KOHTPOJIS U
IpOMEXyTOuHOM aTTecTanuy; [ToMerienue st camocToaTenbHOM paboThr Ne 423,

3. YueOHas ayautopus JUIsl IPOBEACHUS 3aHATUN CEMHUHApPCKOIr0 TUIA, KypCOBOIO MPOEKTUPOBAHMS,
IPYNIOBBIX U UHIMBUYaJIbHBIX KOHCYJIbTALUM, TEKYILETO KOHTPOJIA U MPOMEKYTOYHON aTTeCTaluy;
[Tomernenue a1 caMoCTOATENHHOM paboTh Ne 427,

4. YyeOHast ayAUTOpUs IJIsl TIPOBENICHHs 3aHATUH CEMHHAPCKOI0 THIA, KypCOBOI'O IMPOEKTHPOBAHUS,
IPYNIOBBIX U UHJMBUIYaJbHBIX KOHCYJIbTALMN, TEKYIIETO KOHTPOJS U MPOMEXKYTOUYHOU aTTecTalluu;
[Tomemienue st caMOCTOSITENEHOM paboThl ay. No 149.

Ilepeyenb 000py10BaHUSI M TEXHHUYECKHUX CPEACTB 00y4eHU s

[Tocamounble MecTa MO YHCITYy CTYIEHTOB, pabodyee MECTO MPENoJaBaTeNs.
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JlaGopaTopus MoJoKa.

VYuebHo-HarsIHBIe TOcOOUs: [lepuoauyeckas cucrema

[TpoekunonHoe obopynoBanue (HETOYK, mpoekTop), CTeHapl, IUTaKaThl. BEIMpSIMHUTETH, BECHI
aHalMTH4eckue, MyQenbHas Nedb, BEChl TEXHUYECKHE, CYIIMIbHBIN 1IKad, TepMmocTtar, Juctumstop,
MUKPOKAJIBKYJISATOp TpOorpaMMupyemblii cekyHaomep, pH — merp-mwmmmBoast™merp pH — 300,
HOHOMEp-yHUBEpcalIbHbIN DB-74, creHn «bbITOBbIE XUMHYECKUE MCTOUYHMKHU TOKA», YCTAHOBKA JUIS
orpeenieHus: 00beMa BOJOPO/Ia, YCTAHOBKA JIJISi IPOBEIACHUS paObOT MO ANEKTPOXUMHUH, KATOPUMETD,
oOyuarolue U KOHTPOJUPYIOIIHEe KOMIIbIOTEpHBIE MPOorpaMMbl, Mukpockomnsl, KoMIIeKkTsI miakatoB
110 OCHOBHBIM pa3zjiejaM XHUMHHU.

VYyeOno-Harnsnubeie nocobus: Ilepuoanueckas cucrema, Tabmuna pactBopumoctd, MHCTpyKIus 1o
TEeXHHUKE 0€30MacHOCTH

ITK DUAL-G2010/2KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoekTop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO JaboparopHoro obopynosanus: [IK DUAL-G2010/2KK18,5, IIK P-4/monuTOp
17 , npoektop BenQ, s3xpan ECONOMY'.

[lepeueHb OCHOBHOTO JIAOOPATOPHOTO 0OOOPYIOBAHNUS: CUCTEMHBIN OJIOK, MOHUTOP.
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IIPH/IOKEHUE

®OHJ OHEHOYHBIX CPEJACTB

IUTSL TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH M IMIPOBEICHUS IPOMEKYTOUYHOW aTTeCTAINN
00ydJaronumxcs mo AUCHUUILTAHE
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COJEPKAHHUE

KoMmereHnyu u X HHAUKATOPHI, (HOPMHUPYEMBIC B IPOIECCE OCBOCHHS TUCIUILUIMHBI
[Tokazarenn, KpUTEpUH ©  IIKAJIA  OICHWBAHUA  WHAUKATOPOB  JIOCTHXKCHUS
c(hOpMUPOBAHHOCTH KOMITCTCHITHI
TunoBble KOHTPOJIBHBIE 3afaHusl ¥ (WJIM) WHBIE MaTepUalbl, HEOOXOIUMBIC I OIEHKU
3HaHWH, YMEHHMH, HaBBIKOB M (WJIM) OMbITA JEATEIBHOCTH, XapaKTEPU3YIOIINUX
c(hOpPMUPOBAHHOCTH KOMITETEHIIUH B TPOIIECCE OCBOCHUS JUCIIUILTUHBI
Mertoaudeckue MaTepHAIIbI, ONPEACIISIONTNE TIPOIEYPhl OLICHUBAHUS 3HAHUH, YMEHUH,
HABBIKOB ¥ (WJIHM) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMITCTECHITUH
4.1.  OueHouHbIE CPENCTBA ISl TPOBEICHUS TEKYIIETO KOHTPOJIS YCIIEBAeMOCTH B
MpoIIecce MPAKTHIYECKOM MO OTOBKH
4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHATHH
4.1.2. TecrtupoBanue
4.1.3. KontpoabHas pabota
4.2.  Ilpouenypsl U OLIEHOUHBIE CPEJICTBA AJII MPOBEACHUS MPOMEKYTOUHOM
aTTecTauu
4.2.1. 3auer
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1. KommnereHnum ¢ yka3aHueM 3Tana ux (opMupoBaHus B MpoIecce OCBOEHHS
JAMCHHUILIHHBI

OIIK-1. CrocobeH pemath TUIIOBBIE 3a7a4d MPO(PECCHOHAIBHON ACSITEIIBHOCTH Ha OCHOBE
3HAHUWA OCHOBHBIX 3aKOHOB MATEMAaTHUYECKHUX, €CTECTBCHHOHAYYHBIX W 00mIenpodhecCHOHATBHBIX
JUCHUIUIMH C TPUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHI

HanmenoBanue
®opmupyembie 3YH OLIEHOYHBIX
Kon u CPEACTB
HAaMMEHOBAaHUE %
MH/IMKATOpa =
)
JOCTHIKEHUA § = §
3HAHUs YMEHHUS HaBbIKU =t > =
KOMIIETEHIIMH S 3 £ 3
H = QB
5 Q = Q
2 2 g g
(PR ez
H s E s
NJI1-1.0IIK-1 OOyuarommuiics Ooyuyaromuiics Ooyuaromuiics 1.0tyer | 1.3auer
Hcnonb3yer JIOJDKEH 3HATb: | TOJDKEH YMETb: | IOJDKEH  BIANETh: | MO
OCHOBHBIE 3aKOHEI | OCHOBHBIE 3aKOHBI | HCIIONB30BATh HaBBIKAMU n1abopaTo
eCTeCTBeHHOHay‘IHI)I XUMHH, SABJICHUA U | OCHOBHBIC OIINCaHUuA pHgI/I
HPOLIECCHI Ha | XUMHUYECKHe OCHOBHBIX abore;
X JUCLHUIUIAH JUJIs pott ’ p ’
CILICHIS KOTOPBIX 3aKOHBI M TIOHATHUS | XUMHYECKUX 2. Tectn-
p OCHOBAHBI B 3aKOHOB, SIBIICHUI pOBaHI/Ie;
CTaHNAPTHBIX 3a1a4 MPUHLUIIBI npodeccuoHansHo | M TpomeccoB, Ha | 3. Konrt-
B COOTBETCTBUU C | nejicTRus il IesTenbHOCTH M | KOTOPBIX ponbHas
HalpaBJICHHOCTBIO | oGpekTOB JUTSI pEIICHUs | OCHOBAaHBI pabota
podheCcCUOHATLHOM npoQeCCHOHAIBFHO | MHKEHEPHBIX MPUHLIMIIBI
JIEATEIbHOCTHU i nmesrenpHOCTH W | 3amad - (B1.0.11- | neficTBus
KOTOpBIS Y.1) 00BEKTOB
UCTIONIB3YIOTCS JUIS npoQecCHOHATEHO
penIeHus W NesSTeNbHOCTH W
WHXECHEPHBIX KOTOpBIE
3agad - (b1.0.11- UCTIOIB3YIOTCS JUIS
3.1) perieHus
WHKEHEPHBIX
3amay - (b1.0.11-
H.1)

2. Tloka3aTe/ju, KpUTEPHHU U LIKAJIA OLleHUBAHUS CPOPMUPOBAHHOCTH KOMIIeTeHMIi

[Tokazarenu Kputepuu u mkana olleHUBaHUs Pe3yabTaTOB 00YUYEHHUsI 110 TUCHUIUIMHE
OHCHMBAHMA | HerocTaTOYHBIN JlocTaTo4HbIi Cpennuii ypoBeHb Bricokuii ypoBeHB
(3YH) YpOBEHb YPOBEHb
b1.0.11- | O6yuaromuiics He | OOyyaromuiics OOyuatomuiics ¢ | Obyuaronmiics ¢
3.1 3HaeT  OCHOBHBIE | c1a0o 3HAET | HE3HAYUTENIbHBIMU | TpeOyeMoi
XUMHYECKHE OCHOBHBIE omnokaMu U | CTENEHbIO IOJIHOTHI
3aKOHBI, SIBJICHUS U | XUMHUYECKHE OTJIEIbHBIMU U TOYHOCTH 3HAET
ITPOLIECCHI, Ha | 3aKOHBI, SIBIEHHUS M | MpoOeraMu  3HAeT | OCHOBHBIE
KOTOPBIX IIPOLIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
OCHOBAaHBI KOTOpBIX OCHOBAHBI | XMMHUYECKHE 3aKOHBI, SIBJICHUS U
TIPUHIIMIIBI MIPUHIIMIIBI 3aKOHBI, SIBJICHUS W | IIPOLECCHI, Ha
JNEUCTBUS JecTBUSL OOBEKTOB | MPOIECCHI, Ha | KOTOPBIX OCHOBAHBI
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00BEKTOB npoeCCHOHATBLHON | KOTOPBIX OCHOBAHBI | IPUHITUITHI
npoeCCUOHATIBHO | IESTeTbHOCTH U | IPUHIIMIIBI JeUCTBUS O0OBEKTOB
H JIeATENIbHOCTH W | KOTOPBIE JecTBUSL 00BEKTOB | MPOGECCHOHATBLHON
KOTOpBIE UCTIONB3YIOTCS IS | IPO(ECCUOHATIBHON | AEATEIbHOCTH u
UCTIOJNB3YIOTCS JUIS | PEIICHHS JeSITeIIbHOCTH U | KOTOpbIC
pereHus npoeCCUOHATIBHBIX | KOTOpPbIE UCTIOJNB3YIOTCS  JITISt
npodeCCHOHANIBHBI | 3a/1a4 UCTIOJIB3YIOTCSL  JIISL | PELICHUs
X 3a/1a4 pereHus npodeCCHOHATBLHBIX
npoeCCHOHATBHBIX | 3a7a4
3a1a4
b1.0.11- OOyuarommiics He OO0yuarommiics OO6yuaromuiics OO6yuarommiics
V.1 yMeeT cinabo ymeer yMeeT yMeeT
UCTIOJIb30BaTh UCIIOJIb30BATh UCTIOJIb30BaTh UCTIOJIb30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XUMHAYECKHE XUMHYECKHE 3aKOHBI | XUMUYECKHE 3aKOHBI XUMHYECKHE
3aKOHBI U TIOHATHSA Y TIOHATHS IS Y TIOHSATHS JIS 3aKOHBI U TIOHATHSA
JUTSL PEIICHUS pereHusI peiieHHs IUISL peICHUS
npodeCCHOHATBHBI | MPO(ECCHOHATBHBIX | MPOPECCHOHATBHBIX | MPOQEeCcCHOHATBHBIX
X 3a/1a4 3a1a4 3aja4 C 3ama4
HE3HAYNTEIIbHBIMU
3aTPYAHCHUSIMH
b1.0.11- OOyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OOyuarormiics
H.1 BJIaJICCT HAaBbIKAMU cnabo Biajaeer HEOOJIbIITMMHU CBOOOJTHO BJIaJiceT
PUMEHEHHS HaBBIKAMU 3aTpyAHEHUSMH HaBBIKAMU
COOTBETCTBYIOIIET MIPUMCHECHHSI BJIaJICET HABBIKAMU IPUMCHCHHS
0 ¢uzuKo- COOTBETCTBYIOIIETO IPUMEHEHHS COOTBETCTBYIOIIETO
MaTeMaTHYECKOTO busuko- COOTBETCTBYIOIIETO dusuko-
ammapara, MeTOJIOB | MaTeMaTHYeCKOTro ¢buzuko- MaTeMaTHIECKOTO
aHaym3a u amrmapara, MeTOJIOB | MaTeMaTH4YecKOro | armapara, MeTOJIOB
MO/JICIIUPOBAHUS, aHam3a u arrapara, MeTOJIOB aHaIM3a u
TEOPETUYECKOT0 U MO/JICJIUPOBAHMUS, aHaIn3a u MOJIEIIUPOBAHMS,
OKCIIEPUMEHTAIBH | TEOPETUYECKOTO U MO/JICITMPOBAHMS, TEOPETUYECKOTO H
OT0 UCCIIEIOBAHUSI | SKCIIEPUMEHTAIBHOT | TEOPETHYECKOro U | 3KCIIEPUMEHTAIbHOT
MIPH PEIICHUN 0 UCCIIEIOBAHHS HKCHEPUMEHTAIBHOT | O MCCIEOBAHUS

npodecCHOHATBHBI
X 3a7a4

MIPU pEIICHUN
po¢eCcCHOHATBHBIX
3a/1a4y

0 HCCIICZIOBaHUS
IIpU pELIECHUH
npodeccnoHaIbHbBIX
3a1a4

IIPU pPEIIeHUU
PO eCCUOHATBHBIX
3aaq

3. TumoBble KOHTPOJIbHBIE 3aJaHUS U (MJIM) MHbIE MATEPHAJIbI, HEOOX0IUMbIe I OLEeHKH
3HAHMH, yMeHU i, HABBIKOB U (UJIH) ONBITA JeATEJIbHOCTH, XaPAKTePHU3YIOLIUX
c¢()opMHPOBAHHOCTH KOMIIETEHIIUH B Mpolecce 0CBOCHMUS IMCIUIIUHbI

1. Tuaponu3 coneit [DnekTpoHHBIN pecypc]

MCTOM. YyKas. IJId CaMOCTOSITCILHOM pa6OTI)I

CTY/IEHTOB [04HOH M 3a04HOI opMbl 00ydenus HampasieHuil 35.03.06 Arpoumnxenepus, 13.03.02
OnekTpodHepreTuka M 31eKTpoTexHuka, 19.03.02 IIpomykTbl NMHUTaHWSA W3 PACTUTENBHOTO ChIPHS,
23.03.03 Dkcrnyaranus TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEIHAIbHOCTH
23.05.01 Hazemubie TpaHcmopTHO-TexHOJornueckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— Yensounck: FOxuo-Ypansckuit AY, 2019 .— 18 c.
: Tabn. — C mpwir. — bubmwmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn W3 JIOKaIbHOW CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf

2. Kiaccel HeEOpraHMYeCKMX COCOUHEHUH [DIEKTPOHHBIA pecypc] : MeToA. ykKa3. uis
CaMOCTOATENILHON paboOThl CTYJIEHTOB [0OYHON W 3a04HOM (opMbl oOydeHus HampasiaeHui 35.03.06
Arpounxenepus, 13.03.02 DnexkrtposHepreruka U 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaramus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxnHo-Ypansckuit 'AY, MuctuTyr arpounrkenepun .— YensOunck: HOxHO-
Ypansckuii [AY, 2019 .— 29 c. : wn., Tabn .— C npuin. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JoKaiIbHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTpoysiM3 BOJHBIX PACTBOPOB COJIEH [DJIEKTPOHHBIA pecypc] : MeTOoA. yKas. s
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB [0YHOW W 3a0uHOU Qopmbl 00ydeHus HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekrporexnuka, 19.03.02 IIpoaykrsl nutanust u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KoMIUIeKcoB, cneruainbHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOITMYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
noxaneHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTENHHO-BOCCTAHOBUTEIBHBIC PEAKIIMU [ DJIIEKTPOHHBIA pecypc] : METOA. yKas. IS
CaMOCTOSITENILHOM paboThl [Asi1 OakanaBpoOB OYHOW W 3a04HON (Qopmbl 0OydeHHs HaIpaBlICHUN
35.03.06 Arpoummnxenepusi, 13.03.02 Dnextposnepretrika u snekrporexHuka, 19.03.02 IIpomyktsl
MATAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DneKTpoHHBIH pecypc] : METOH. yKa3. JUIsi CaMOCTOSTEIbHOM
paboThI CTyneHTOB [0YHOW W 3a04HOM (popmbl 00ydeHus HampasieHuil 35.03.06 ArpouHxeHepwus,
13.03.02 DnektposHepreTuka U 3neKTpoTexHuka, 19.03.02 [IpoaykTbl nmuTaHUs U3 PACTUTENBHOTO
ceipbsi, 23.03.03 DOkcrutyatanuss —TPaHCIOPTHO-TEXHOJIOTMYECKHUX  MAIIMH H  KOMIUJIEKCOB,
cneunansHoctn 23.05.01 Haszemuble TpaHCmOpTHO-TeXHOsornyeckue cpencrsal / cocr. E. K.
barosckas ; FOxno-Ypansckuit 'AY, Unctutyt arpounxenepun .— YensiOunck: KOxHo-Ypanbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyeckne MaTepHuaJIbl, ONpeie/siiolue Npoue1ypbl OlleHHBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH, XapAKTEePU3YyIOIIMX C(POPMHUPOBAHHOCTH
KOMIIeTeHIMH

B naHHOM pa3znene MeTOOMYECKHE MaTepUallbl, OINpPEAESIONMEe NPOLEaYypbl OLICHUBAHUS
3HaHUH, yMEHHH, HaBBIKOB, XapaKTEpU3YIOIIUX 0a30BbIM 3Tanm (OPMHUPOBAHUS KOMIIETCHIMH I10
JUCHUIUINHE «XUMUS», IPUBEACHBI MPUMEHUTENIBHO K KaXJA0OMY U3 HCIOJIb3YEMbIX BHJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH M MMPOMEXKYTOUHOM aTTecTallui 00ydaronxcs.

4.1. OueHo4HbIe CPeACTBA /ISl IPOBEACHHUS TEKYLIEro KOHTPOJIsl YCIIeBAaeMOCTH B
npouecce NpPakKTUYeCKON NOATOTOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCTIOIB3YETCS TSl OLICHKH Ka4eCTBa OCBOCHHS O0YUArOIIHMCSI
OCHOBHOW TPOQeCCHOHATBHONW 00pa30BaTSIbHON TPOrpaMMBbI 10 OTACIBHBIM BOIPOCAM W TeMam
TUCHUIUIMHBL. TeMmbl W TJaHbl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee CcOoOOMIaloTCs
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http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://nb.sursau.ru:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/11.pdf
http://nb.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
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OGy‘I&IOH.IHMCSI. OrtBer OLICHUBACTCsA OI_IGHKOI\/JI «OTIIMYIHO», «XOpOIIO», «YAOBJIICTBOPUTCIIBHO» WIIN

«HEYOOBJICTBOPUTCIBHO.

Ne OneHoYHbIE CPECTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHuss W (WJIM) UWHBIE MaTepHalbl, WHJUKAaTOpa
HEOOXOAUMBIE JIJIsl OLIEHKU 3HAHWUN, YMEHUHN, HABBIKOB U (UJIM) OMBITA KOMITETEHIIUH
NEeSITeIbHOCTH, XapaKTepU3yIOIIUX c(OpMUPOBAHHOCTD
KOMIIETCHIIMI B POIECCE OCBOCHUS TUCIIUTUIMHBI

1 | [IpoBenm 5JIEKTpOJM3 BOJHOIO pacTBOpa HHUTpaTa cepedpa C N1-1.0I1K-1
MHEPTHBIM aHOI0M. Macca BOCCTaHOBJIEHHOIO Ha KaTtoje cepeOpa Wcnonp3yer
okazasiach paBHOW 2,16 1. Kakoii 00béM ra3a (H.y.) BBIACIHIICA Ha OCHOBHBIE 3aKOHBI
anozie? CoCcTaBUTh CXEMY 3JIEKTPOJIK3a. €CTECTBEHHOHAYYHBIX

JTUCIUIUIAH JJIs1
perieHus

CTaHJapPTHBIX 33124 B
COOTBETCTBUU C
HaINpaBJICHHOCTHIO
pohecCUOHATLHOM
JIeSITEILHOCTH

Kputepuu onenku orBera (Ta0i.) TOBOASTCS JO CBEJACHHS OOyYaroIMXCS B Hayalie 3aHSATHI.
OreHnka 00BSBIIIETCA 00YUAIOMIEMYCSl HEMTOCPEICTBEHHO MOCJIE OTBETA.

Hlkana Kpurepuu oneHuBanus

- 00y4aroIuics MOJIHO YCBOWII y4eOHBIH Marepua;
- HIPOABJIICT HABBIKW aHaJin3a, O606HI€HI/I$I, KPUTHYCCKOTO OCMBICIICHUS U
BOCHPUATHS HMH(OPMAIMM, HABBIKM ONKCAHHS OCHOBHBIX (hU3MUECKUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

Ouerika 5 - Marepuajg U3JIOXKEH TIPaMOTHO, B  ONPEAEICHHOM JOrMYecKoi

(oTmaHO) MOCIIEIOBATEIEHOCTH, TOYHO UCIIONIB3YETCSl TEPMHUHOJIOTHUS;
- TIO0Ka3aHO YMEHHME WUIIOCTPUPOBAaTh TEOPETHUECKUE MOJIO0KEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;
- IPOIEMOHCTPUPOBAHO YMEHHE pelaTh 3a1a4H;
- MOryT OLITH JAOMYHICHBI OJHAa—ABEC HCETOYHOCTHU IIPpHU OCBCIICHHUUN
BTOPOCTENEHHBIX BOIPOCOB.
OTBCT YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHH5[M Ha OLCHKY ((5», HO IIpH

Onenka 4 3TOM UMEET MECTO OJIMH U3 HEIOCTATKOB!

(xopor110) - B YCBOEHUH y4eOHOro marepuaia JOIYIIEeHbl HeOoblue Ipoodesbl, He
WCKa3UBIIINE CO/IEpP/)KaHNE OTBETA,;
- B pCIICHUHU 3a1a4 JONMYIICHbI HE3HAYUTCIIbHBIC HCTOYHOCTH.
- HETIOJTHO WJIM HENOCJIeI0BaTeNIbHO PAaCcKpPhITO COZlepKaHue Marepuaia, HO
MOKa3aHo o0Iee MOHWMAaHHUE BOMPOCA M MPOIEMOHCTPUPOBAHBI YMEHHS,
J0CTaTOYHbIE JUIs JAJIbHEHINIEro YCBOGHUS MaTepuana;

OHGHKa 3 - HUMCIUCh 3arTpydHCHHA WKW OONYIICHBI OIIMOKH B OIpECACICHUN
MOHATUH, UCIOJB30BAaHUM TEPMHUHOJIOTHH, ONUCAaHUM  (U3UUYECKUX

(YIOBIETBOPUTENILHO) .

3aKOHOB, SIBIICHUH M TPOIECCOB, PEUICHWH 3ajad, MCIIPABJICHHBIC ITOCIEe
HECKOJIBKMX HABOJSIIMX BOIIPOCOB;
- HETIOJIHOE 3HAaHUE TEOPETHIECKOTO MaTephala; 0OyJarolInicss He MOKET
PUMEHUTh TEOPHIO B HOBOM CUTYAIHH.

Onenka 2 - HE PacKpbhITO OCHOBHOE COZIepKaHHe yueOHOro Marepuaa;

(HEey/IOBJIETBOPUTENIbHO) | - OOHApy)K€HO HE3HaHWe WJIM HEeNOHMMaHue Oonblied uiau Haubosee
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Ba)XHOH YacTh y4eOHOTO MaTepuana;

- JOMYyHICHLL OI_HI/I6KI/I B ONpCACIICHUA HOHHTI/II>'I, Impu HCNOJIL30BAHUUN
TEPMHUHOJIOTHH, B OIMCAHUU (DU3NICCKUX 3aKOHOB, SIBJICHUH U MPOIIECCOB,
pellIeHUH 33/1a4, KOTOPBIC HE UCIPABIICHBI MOCIE HECKOJbKUX HABOJSIINX
BOIIPOCOB.

4.1.2. TectupoBanue

TecTupoBaHHe HCHONB3YyeTCSl AN OLEHKH KauyecTBA OCBOCHUS OOYYAIOMIMMCS OCHOBHOM
npodeccHOHAIbHOM  00pa3oBaTeIbHOM MPOrpaMMbl IO  OTIACJIBHBIM TEMaM WIH  pasjesam
TUCUUIUIAHBL. TecT mpencTaBiseT coOOH KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIIUI
YIPOCTUTh HPOLENYypY H3MEpeHHs 3HaHMM M yMeHuil oOywaromuxcs. OOyyaromuMcsl BbIIAIOTCS
TECTOBBIC 33/1aHUs ¢ POPMYIMPOBKOI BOMPOCOB U MPEATIOKEHUEM BHIOpATh OJIUH MPABUIIBHBIN OTBET

N3 HECKOJIBKHUX BapUaHTOB OTBETOB.

Ne O1neHOYHBIC CPEICTBA Koz 1 HauMeHoBaHHE
TunoBbie KOHTPOIBHBIC 3a1aHUS U (UJIM) UHBIE MaTEPUAJIBL, WHJUKaTOpa
He0OXOIMMBIE IS OIICHKU 3HAHUI, YMEHHH, HABBIKOB U (WJIH) KOMIIETCHITUH
OTIBITA JISATEIIBHOCTH, XapaKTePUIYIOMINX CHOPMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI
1. 1. Kak Biwuser yBenuyeHHWE KOHIICHTPALlMU HA CTENCHb NJI-1.0I1K-1
ruapoanza’? Hcnonb3yer ocHOBHBIE
- YBETTUYMBACT 3aKOHBI
- YMeHbIIaeT €CTECTBEHHOHAYYHBIX
- HE BIIHSIET. JTUCHHUTIIUH JJIsS peleHuUst

2. Nmerotcss 1M pactBopsl rumpocynbhuna Hatpus NaHS u
xiopuaa meau (II) CuCl,, umeromue BClIeaCTBHE THAPOIU3A
COOTBETCTBEHHO CJa0OIIETIOUYHYI0 U CIA0OKUCIYI0 PEaKIUu.
Kakoii pH Oyner umets pacTBop, MOITY4YEHHbIN NPU CIUSIHUN
paBHBIX 00BEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHcTanTh! AMCCONMAINY [ISI CEPHUCTON KHCIIOTHI TI0 TIEPBOMA
U BTOPOM CTYIEHSM COOTBETCTBEHHO paBHBI: Kj 21,72-10'2, K,
=6,24-10®. Tlo Kakoil CTYNEHH MPEHMYIIECTBEHHO IPOTEKAET
MPOIIECC TUCCOIUAIN?

- 110 IePBOH

- 110 BTOPOH

- 110 TPEThEN

- 110 IEPBOM U TPETHEH.

4. Kakas u3 coseii OyeT noJBeprarbesi THAPOIu3y?

- NaCl

- K2S0O4

_ BaSO4

- FeC|2

-KNO3;

5. Kak Biuser yBenuyeHue gaBieHHs Ha CTENeHb rUApoan3a?

— YBCJIMNYUBACT

— YMEHBILIAET

- HE BJIMACT.

CTaHJApTHBIX 33]a4 B
COOTBETCTBUH C
HAIPaBJICHHOCTHIO
npoQeCCUOHAIBHON
JESTEIbHOCTH
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6. Eciiu B pacTBOpE yMEHBINIAETCS KOHIIEHTPAIUS HOHOB BOJOPO/IA, TO:
- yucjeHHoe 3Havyenue pH pacrBopa pacrer

- PacTBOP CTAHOBHUTCS MEHEE IICIIOUHBIM.

- yiCclieHHOe 3HaYeHue pH pacTBopa yMeHbIIaeTCsl.

- PacTBOpP CTAHOBUTCS OOJIeE KUCIHIM.

7. Onpenemuts pH 0,0005M pacTtBOpa cepHOM KHCIOTHL. BrIOpaTh
BapHaHT MPAaBUJILHOIO OTBETA.

-pH=4,4
-pH=10"
-pH=5-10"
-pH=33
-pH=11

8. B xauecTBe a30THOTO yJOOPEHUS UCTIONB3YeTCs CyIb(aT aMMOHUSL.
Kakas cpena OyneT npu pacTBOPEHUH STOH cOJin B Bojie?

- Kucaas

- IIeJIOYHAs

- HEUTpanbHasl.

9. Ecim u3BeCTHO, 4TO B PaCTBOPE YMEHBILIACTCS YUCICHHOE 3HAYCHHE
pH, To:

- KOHIICHTpAaIUA HOHOB BOAOPOJa YMCHLIIACTCA

- KOHIIEHTpalXs HOHOB T'HIPOKCOrPYIIIBL PACTET

- KOHIIGHTpAIUs HOHOB B PAaCTBOPE HE U3MEHSETCS

- PACTBOP CTAHOBUTCSA 00s1ee KUCIBIM.

10. JoGaBneHre Kakoro BEHIECTBA K BOAE MPHUBEIACT K YMEHBIICHHUIO
pH cpenp1?

- XJIOpU/1a HATPHS

- kapOoHaTa KaJus

- cyabgara amMoHus

- HUTpaTa HATPUSL.

[To pe3ynpTaTam TecTa OOYYarOIIEMYCS BBICTABISETCS OIICHKA «OTIUYHOY», «XOPOILIOY,
«YIOBJICTBOPUTEIHHO» UITU «HEYOBICTBOPUTEIHLHO.

Kputepun onenuBanusi oTBeTa (Tabll.) JOBOAATCA 1O CBEACHHUS OOydaroluxcs 0 Hayaia
TeCTUpPOBaHUA. Pe3ynbTaT TecTUpOBaHUSI OOBSABISETCS OOYYAIOIIEMYCsl HEMOCPEICTBEHHO TOCIIE €Tro
CIa4H.

HIxkana

Kpurepun onenuBanus
(% npaBHJIBbHBIX OTBETOB)

Onenka 5 (OTIUYHO) 80-100

Onenka 4 (xoporo) 70-79

Orenka 3 (yIOBIETBOPUTEIHHO) 50-69
Onenka 2 (HEYJOBIETBOPUTEIHHO) Mmenee 50

4.1.3. KonrponbHas pabora

KonTponbHas pabota mpegycMoTpeHa Juis 3a04HOi (opmbl 0Oyuyenus. KoHTponbHas pabota
(KP) sBnsercst mpoayKTOM, IIOJIyYa€MbIM B pe3yJlbTaTe€ CaMOCTOSITENIbHOTO IUIAHUPOBAaHUSA U
BBINOJIHEHUS y4eOHBbIX 3a1a4. KoHTponbHas paboTa Mo3BOJSET OLEHUTh 3HAHUS U YMEHHSI CTY/I€HTOB,
a TaKKe ypoBE€Hb CPOPMHUPOBAHHOCTH HABBIKOB IpHU paboTe ¢ y4eOHOW nHUTEepaTypod W APYrUMHU
UCTOYHMKAaMU. THUIIOBBIE 33aJjauu 1O BCEM TeMaM, a TakKe MHUQPHI U 33aHUs A CaMOCTOSITEIbHOTO

perieHus couepxkarcs B yueOHO-MeToInuecKux pazpaborkax kadeapsl (m. 3 POC).

Ne O1LieHOYHbIE CPENCTBA

Kox u Hanmenosanue

ACATCIIBHOCTH, XapPaKTCPUZYIOIIUX

TumnoBele KOHTPOJIBHBIE 3afaHus W (WIKM) MHBIE MaTepuabl,
HE0OXOUMBIE JUIsl OLIEHKU 3HAHWW, YMEHUI, HaBBIKOB U (MJIN) OTbITa

HHJIUKATOpa
KOMIICTCHIIU N

c(hOpPMUPOBAHHOCTH
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KOMITETCHIIMI B TIPOIECCE OCBOCHHMS TUCITUTUTMHBI

1 | CocraBbTe cXxeMy CBMHIIOBOIO akKymysstopa. Hanmmmre xumuueckue NA-1 OIIK-1,
IPOLIECCHI, NPOTEKAIOLIME Ha MIEKTPoJax HpU 3apsake U paszpsike Hcnonb3yer
akkymyJsitopa. Paccuunraiite 9J(C. OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX
JUCLUIUINH JJIs
peleHus

CTaHJAapPTHBIX 33/1a4 B
COOTBETCTBHH C
HaIPaBJICHHOCTHIO
npodeccuoHaTbHON
JESATEIIbHOCTH

Onenka oOBSABISAETCS CTYIEHTY HEIIOCPEICTBEHHO MOCIIE TPOBEPKU KOHTPOJILHOM pabOTHI.

IlIkana Kpurepun oueHnBanus

Ouenka 5 Copnepxanne KP monnocTei0 coorBercrByeT 3anmanuto. KP conepxut
JIOTMYHOE, IIOCJIEJOBAaTEIIbHOE H3JI0KEHHE MaTepHuajga C IPaBHIbHBIM

(oTHMuHO)

PCUICHUCM 3a/lay.

Onenka 4 Conepxxanne KP nomHocThro cooTBercTByeT 3ananuto. KP comepxut
JOTMYHOE, IIOCIIEN0BATEIbHOE W3JI0KEHUE MaTepHuana C IpPaBHIbHBIM
pemieHreM 3agad. MMerorTcs oOfHa-IABE HECYIIECTBEHHBIE OIIMOKU B
UCIIOJIb30BAHUM €UHUL] U3MEHEHUs, B IOCTPOCHHBIX IpauKax, cxemax
UT.JO

(xopor10)

Orenka 3 Conepxanne  KP  uyacTuuHO  HE  COOTBETCTBYET  3aJaHUIO.
ITpocMaTpuBaeTcss  HENMOCIENOBAaTEIBHOCT  M3JI0XKEHUS — Marepuaa,
IPEACTaBIICHbI HEJI0CTaTOYHO 000CHOBaHHBIE TEOPETHUYECKHE
I0JI0’KE€HH ], UCIIOJIb30BaHHbIC IIPH PEIIEHNH 3a1a4. VIMeroTca ommoku B
UCIIOJIb30BAHUM €IMHHUL M3MEHEHHMs, B IIOJNYYEHHBIX De3ylabTarax, B
IOCTPOEHHBIX IpaduKax, CXeMax U T.J

(YIOBIETBOPUTEIHHO)

4.2. IIpoueaypsl 4 OLCHOYHBIE CPEACTBA 1JIsl IPOBEACHHUA IPOMEKYTOYHON aTTECTALIUH

4.2.1. 3auer

3auer sBnseTrcs (HOpMOM  OIEHKM KadyecTBa OCBOCHHS  OOydYalImMMCS  OCHOBHOMU
npodeCCHOHATBFHON 00pa3oBaTeIbHON MPOTPaMMBI IO pasfeniaM TUCHHMIDIMHEBL. [lo pesynapratam
3aueTa OOydYaroIIeMycsl BBICTABIISIETCS OICHKA «3aUTEHO» WM «HE 3aUYTEHO»; OICHKA «OTIUYHO,
«XOPOIIO», «YIOBICTBOPUTEIILHO», «HEYJOBICTBOPUTEILHO» B ciydae Iu(QepeHIIMPOBAHHOTO
3ayeTa.

3adeT TPOBOJUTCA TIO OKOHYAHWM YTCHHS JICKIWHA W BBIMOJIHCHHS J1aOOPATOPHBIX
(MpakTUYeCKUX) 3aHATHHA. 3adeT MPUHHMAETCS MPENoJaBaTeNIIMU, MPOBOAUBIIMMHU J1a0OpATOPHBIC
(pakTHYECKWe) 3aHATHS, WM YUTAIONIMMHE JICKIIMH 10 JaHHOW TUCHUIUIMHE. B cirydae oTcyTcTBHS
BEIYIIEro IMpernojaBaTeNs 3ad4eT MNPUHUMAETCs MperojaBaTeieM, Ha3HAYEHHBIM pPaclopsiKeHHEeM
3aBeayromero kadenpoit. C paspenieHus 3aBeayroniero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBAThH
npenojaBaTens Kadeapsl, MPUBICYSHHBIHN 71 TOMOIIY B IpUEMe 3a4eTa.

[MpucyrcTBHE Ha 3adere mpenojaBaTeNiel C Apyrux kKadenp ©0€3 COOTBETCTBYIOIIETO
pacTiopsHKeHHs pEKTOpa, IPOPEKTopa Mo yUeOHOW U BOCITUTATENFHOM paboTe, 3aMeCTUTENS AUPEKTOpa
MHCTHUTYTA 10 y4eOHOU padoTe He AOMyCcKaeTcs.

@dopma(pl) TMPOBEACHUSA 3aueTa (VCMHbILU ONpoc No Oulemam, HUCbMeHHAs paboma,
mecmupoganue u 0p.) ONpeneIstoTess Kadeapoil U JOBOAATCS 10 CBEACHUS 00ydJaroluXcsi B Hadale
ceMecTpa.
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Jns mpoBeleHMs 3aueTa BEAYIIMM MpernojaBaTellb HaKaHyHE IOJy4aeT B CeKpeTapuaTte
IUpEKTOpaTa 3a4eTHO-7K3aMEHAIlMOHHYI0 BEIOMOCTb, KOTOpasl BO3BpAlllaeTCs B CEKpeTapuar IMocie
OKOHYAHUS MEPONPUATHUS B JCHb IIPOBEICHNUS 3aUETA WU YTPOM CIIEAYIOIIErO JHS.

Bo Bpems 3adera o0y4aromuecs: MOTYT 110JIb30BaThCsl ¢ Pa3pelleHus BEAYILEro NpenogaBaTes
CIPaBOYHON M HOPMATUBHOM JINTEPATYPOH, IPYTUMH IOCOOUSMHU U TEXHUYECKUMHU CPEICTBAMHU.

Bpems noaroToBku orBera B YCTHOM (hopMe mpH ciaue 3aueTa JOJKHO COCTaBIISATh HE MEHee
20 MuHYT (TI0 KEJIAHUIO 00YYAIOIIETroCsl OTBET MOKET OBITh JOCPOUYHBIM). BpeMms oTBeTa - He 6osee 10
MUHYT.

[IpenoaBaTemnto MpeIoCTaBISIETCs MIPABO 3a/1aBaTh 00yYAOIIUMCS JOMOJHUTEIbHBIE BOIPOCHI
B PaMKax MPOrpaMMbl AUCHUILINHBIL.

KauecTBeHHast OLIEHKAa «3ayTEHO», BHECEHHASIB  3aY€THO-PK3aMEHALIMOHHYIO BEIOMOCTbD,
ABJISICTCA PE3Y/IbTaTOM YCIEIIHOIO YCBOEHHs yueOHOro Marepuana.

PesynbTar 3auera BbICTABISAETCS B 3aYETHO-IK3aMEHALIMOHHYIO BEIOMOCTD B JIEHb IIPOBEACHHUS
3ayera B INPHUCYICTBUM camoro oOyuaromierocs. IlpernonaBatenu HecyT NEpPCOHAIBHYIO
OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTh U TOUHOCTb BHECEHUS 3alUCEN O pe3ysibTaTax MPOMEKYTOUHON
aTTeCTAallUU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOyuarommiicss IBWICS HA 3a4€T M OTKA3aJICS OT MPOXOXKIEHHS aTTECTAIlMH B CBS3U C
HEMOArOTOBJIEHHOCTBIO, TO B 3a4E€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh €MY BBICTABIISIETCS] OLIEHKA «HE
3aYTEHO».

HesiBka Ha 3a4eT 0oTMe4aeTcs B 3a4€THO-3K3aMEHALMOHHONW BEZIOMOCTH CJIOBAMU «HE SBUJICSI.

Hapymenue nucHUMIUIMHBL, CHUCBIBAHUE, MCIIONb30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
[IEYaTHBIX M PYKOIHCHBIX MaTepHajoB, MOOWIbHBIX Telne(OHOB, KOMMYHUKATOPOB, IUIAHILIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTHX BHJOB JIMYHOW KOMMYHHKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKH
BO BpeMs 3adera 3ampeleHo. B ciydyae HapymieHHs 3TOro TpeOOBaHUS IpernoAaBareslb 00s3aH
YAAIUTh 00YYaroLerocst U3 ayAUTOPUH U IPOCTABUTh EMY B BEZJIOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuarouuMes, He CIABIIMM 3a4eT B YCTAHOBJICHHbIE CPOKHU IO YBa)KUTEJIbHOW NpHUYUHE,
WHJUBUAYAJIbHBIE CPOKU MPOBEACHUS 3a4€Ta ONPENEISAIOTCS 3aMECTUTENEM AUPEKTOPAa UHCTUTYTA IO
yueOHoli paboTe.

OOyyaromyecs, HUMEIOLIME aKaJEeMUYECKYI0 3a/l0JDKEHHOCTb, CHIAlOT 3a4eT B CPOKH,
ompenenseMbple YHHUBepcuTeTOM. MHdopMamus o JUMKBUJALMK 33J0JDKEHHOCTH OTMEYaeTcsl B
HK3aMEHALIMOHHOM JIMCTE.

JlomyckaeTcsi ¢ pa3pelieHus] 3aMeCTUTENsl TUPEKTOpa HMHCTUTYTa 10 YydeOHOH paboTe
JIOCPOYHas c/laya 3a4eTa ¢ 3alUChI0 Pe3yIbTaTOB B SK3aMEHAIIMOHHBIN JIUCT.

WMHBanuapl ¥ JIMIAa C OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3]I0POBbsI MOTYT CIaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IJIaHOM. VIHBaJIMIBl U JIMLIa C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3J10POBbs, UMEIOIIME HAPYIICHHUs ONOPHO-IBUTATEIBHOIO ammapara, JOIYCKarTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIIPOBOXK/IEHUN aCCHCTEHTOB-COMPOBOXK/IAIOIIUX.

[Tponienypa mpoBefeHUs MNPOMEXKYTOYHOM aTTeCTallMu JUIsl OCOOBIX CIIyyaeB M3JI0KEHa B
«[TonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu 00ydaroluxcs 1no
OIIOII 6akanaBpuara, cneruanurera u Maructpatyps» @I'bOY BO IOxHo-Ypansckuii 'AY.

Ne OneHouHble CpeCTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3aJaHusl W (WIM) UWHBIE MaTepUabl, MHIWKATOpa
HEOOXO/MMBIE Ul OLEHKH 3HAHWH, YMEHUH, HAaBBIKOB U (MJIM) OIIBITA KOMIIETCHIIUU

NEeSTEIbBHOCTH, XapaKTepU3yoIux cOpMUPOBAHHOCTh KOMIETEHIINIA
B ITPOLIECCE OCBOEHMSI TUCIUILIMHBI

1. 1. OcHOBHBIE 3aKOHBI XUMUHU. Na-1.0IK-1
2. DKBHUBAJIEHT AJIEMEHTOB. 3aKOH YKBUBAJICHTOB. Hcnonb3yer
3. DKBHUBAJIECHTHI IPOCTHIX U CIOKHBIX BEIIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas Teopusi CTPOEHHS aToMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBieHUs ANEKTPOHHBIX Gopmyn. [Ipumepsr. JUCLUTUIUH AJIs
6. Pacnipenenenue 3€KTPOHOB MO SHEPreTUYECKUM sTYCKaM. peLIeHUs
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7. DHeprus HOHU3ALMUHU U JIEKTPOOTPULIATEILHOCTh. M3MeHenune ux
B niepuoanueckon cucreme [I. 1. Menneneesa.

8. CKOpOCTh XMMUUYECKUX pPeaKInil. 3aKOH JEHCTBYIOIIUX Macc.

9. 3aBHCHMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

10. Xumnueckoe paBHoBecue. Koncranrta papHoBecus. [Ipuniun Jle—
[Tarense.

11. 1-3akoH TEPMOJAMHAMHKU. OHTAIBIHUA. TEPMOXUMUUYECKHE
ypaBHeHus1. 3akoH [ecca.

12. 2-3akoH TepmoauHamMuKH. OHeprus [ub6ca. Hampapienwue
IIPOTEKAHUS IIPOLIECCOB.

13. XapakTepucThka MOJAPHOW M HEMOJISIPHOM KOBAJICHTHOM CBSI3U.
IIpuBectu mpuMepsl.

14. TonopHo-akuenTopHas cBsA3b. [Ipumepsl.

15. Bogopoanas cBsizb. [Ipumepsr.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoObl BhIpaXeHHsI KOHIICHTPAIIMHA PACTBOPOB.

18. PactBopbl HeanekTponutoB. Jduddysus. Ocmoc. 3akon Bant—
Todda.

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

20. U3menenue TtemrepaTypbl KUIIEHUS W 3aMep3aHHsl PACTBOPOB.
3akon Payins (2).

21. PactBOpsI 25ekTponuToB. M30ToHNYECKHid KO DULIUEHT.

22. Teopust 31EKTPOIUTUYECKON TUCCOLUALIMY.

23. CryneHyaTasi AMCCOLMALINS KUCIOT, OCHOBAaHUM U COJIEH.

24. Crenenp guccouuanuu. @OaxkTopbl, BIHUAIOLIME HA CTENEHb
JUCCOLIMAINY.

25. Monnoe npousseaenue Boasl. PH cpeasl. THaukaTopsl.

26. Bo3moskHble cirydau ruzipoinsa coneil. [lpumepsr.

27. OKUCIUTETBbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipumepsi.

28. AMdoTepHOCTb.

29. OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA DJIEMEHTOB M HX
nonoxenue B cucreme .M. MenneneeBa. OCHOBHbIE OKUCIUTENN U
BOCCTAHOBUTEIIH.

30. DnexTpoaHbIN MOTEHIMAN. BOIOpOIHBIN 31IEKTPO.

31. HopmaybHble SIEKTPOAHBIC TOTEHIMANBL. Psa  HampspkeHU
METaJIOB.

32. T'anbBaHuueckuii aneMeHT. [Ipumepsl.

33. DJIC ransBannueckoro aieMenta. @opmyna HepHera.

34. DnexTposn3 PacTBOPOB U paciuiaBoB. 3akoH Dapajes.

35. Ilpouecchl, MpOTEKAIOLIME MPHU AJIEKTPOJIU3E C PACTBOPUMBIM
aHostoM. O6yacTu NPUMEHEHUS AJIEKTPOIIU3aA.

36. AKKyMynsaTOpBL. THIIBI aKKYMYJIATOPOB.

37. Tlporeccel, MpOTEKAIOIIUE MPU Pa3psIKe W 3apsaKe CBUHIIOBOTO
AKKyMYJIATODA.

38. OO0u1re XuMUYeCKHe CBONCTBA METAJLIOB.

39. BzauMoznelicTBHE METAIIIIOB ¢ KUCIOTaMHU.

40. AzotHas kucinota. OcoOEHHOCTH B3aUMOIEHCTBUS C METAIIAMHU.
41. Metonbl nonyueHus MeTamioB u3 pyd. [IpuMepsl coBpeMEHHBIX
CIoCco0O0B TOTYYEHUST METAJIOB.

42. KommiekcHbie coenuHenus. [Ipumepnl. BHemHss 1 BHYTpeHHSs
cheprl. KommekcooOpazoBatenb. 3apsii KOMIUIEKCHOTO — HOHA.
Koopaunanpionnoe uuciio. JIuranasl.

CTaH/IapTHBIX 337134 B
COOTBETCTBHUU C
HaINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JeSATEIbHOCTH
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IIpumepsl.

IIPUMEHEHUE.

[Ipumepsbl.

43. ITonumepbl. PUBUKO - MEXAHUYECKUE CBOMCTBA MOJMMEPOB. Tpu
COCTOSIHUS: CTEKJIO00pa3HOE, BBICOKOAIACTHYHOE, BI3KO—TEKyUee.

44. Ilonmumepsl. [Ipupoaneie U cuHTeTHYECKHE mnoaumepbl. CocTaB
nosuMepoB. 3BeHo. Llens. Crenenp nonumepusanuu. [Ipumepsr.

45. Ilmactmaccel. CocrtaB, MOJy4€eHUE, CBOMCTBA M IMPUMEHECHHE.

46. [Tomumepsl. CriocoObI MOTYYSHHUS TTOJIUMEPOB.
47. Bunel kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.
48. Ilomustunen. IlomuxmopBunmi. IlomyyeHnue, cBoWcTBa U

49. IMomuretpadTopaTuieH. [lonydeHnue, CBOMCTBA U TPUMEHEHHE.
50. CuHTeTHYeCKHE BOJIOKHA, KiIacch(uKaius, OOIIue CBOWCTBA,
MoJIy4yeHue, IpUMEHEHHE.

51. Koppos3uss merayioB. MexaHu3M KOPPO3UOHHBIX MPOIECCOB.

52. AtmocdepHnast Koppo3usi.

53. MeToab! 3aIUThl METANIOB OT KOPPO3UH.

54. Koppo3uoHHbIE IPOLECCHl, MPOTEKAIOIINE IMpU HAPYLIEHUU
METAJINIMYCCKUX HOKpI)ITI/If/'I.

Ixana u KpUTCPUU OLICHHBAHWA OTBCTA 06yqa}0mer0c>1 MpCcaACTaBJICHLI B Ta6J'II/IHe.

MIxana

Kpurepun oneHuBanusi

OI_IeHKa 3a4TCHO»

3HaHUE NPOrPAMMHOI0 MaTepuasia, yCBOCHUE OCHOBHOU U JIONIOJIHUTEIbHOU
JUTEPATYphl, PEKOMEHIOBAHHON IPOrpaMMON HCLMILIMHBI, MPAaBUIBHOE
pelIeHre HKEHEPHOU 3a/1auM (JOIyCKaeTCsl HAJIMYUE MalO3HAUUTEIbHBIX
OMMOOK MJIM HEJOCTATOYHO ITOJIHOE PACKPBITHE COACPIKaHHE BOIPOCA WIIH
MOTPENIHOCTh HEMPUHIIMITUAIBHOIO XapaKTepa B OTBETE Ha BOIIPOCHI).

OI_IeHKa «HE 3a4YTCHO»

HpO6CJII>I B 3HaHHUAX OCHOBHOI'O MporpaMMHOI 0O Marcpuaiia,
MPUHIUITHAIIBHBIC OIIHOKH IIpU OTBCTEC HA BOIIPOCHI.
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JUCT PETUCTPALIUU U3MEHEHUI

Howmep
HU3MEHE-HUS

Homepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-HBIX

OcHoBaHue 11t
BHECEHUS
U3MEHEHUU

IToamnuce

Pacmmdposka nonnucu

JlaTta BHECceHUs
M3MCHCHUS
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