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1. [lnanupyemble pe3yabTAaThbl 00yUeHHS 10 JUCHMUILIINHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. lean 1 3a7a4M TUCHUILTAHBI

Nuxenep no crneuunanbHocty 23.05.01 HazeMHble TpaHCIIOPTHO - TEXHOJIOTMYECKUE CPEACTBA,
JOJKeH OBITh TOJTOTOBJIICH K CIEIYIOIIMM BUAAM NPOQGECCHOHATBHOU NEATEIHbHOCTU: HAy4YHO-
HCCIIEIOBATEIIbCKOM, MPOEKTHO-KOHCTPYKTOPCKOM, MIPOU3BOICTBEHHO-TEXHOJIOTHYECKOM,
OpraHU3alMOHHO-YIPABIEHYECKOH.

Heap AucuumiInHbl — cGOpMUPOBATH Y 00ydaromuxcs cucreMy (pyHIaMeHTaIbHBIX 3HAHUH 1O
XUMHH, HEOOXOAUMBIX ISl MOCIIEAYIONIEH MOATOTOBKU CHEIUAIMCTA, CIOCOOHOTO K 3 (HEeKTUBHOMY
PELICHHI0 MPAKTUYECKUX 3a]au CeIbCKOXO3MCTBEHHOTO MPOM3BOJCTBA, a TAK)XKE CIIOCOOCTBYIOIINUX
NanbHEHIIeMy pa3BUTHIO TUYHOCTH.

3agauu AUCHMILIMHBI:

— U3YYUTh OCHOBHBIE XHMHYECKUE SIBIICHUS, OBIAACTh (PYyHIAMEHTAIBHBIMU TIOHATHSMU,
3aKOHAMU U TEOPUSMH KJIACCUUYECKON U COBPEMEHHON XHUMUHU;

— copMUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO XUMUYECKOT'O MBIIIIJICHHUS;
03HAKOMUTbHCSI C HAYYHOMU anmapaTypoil 1 METOJaMU XMMHUECKOT 0 UCCIIeI0BaHus, TPUOOPECTH HaBbIKU
MPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA;

— HAY4YUTHCS BBIIEIATH XMUMHUYECKOE CcOfepaHue B MpOo(ecCHOHANBHBIX 3aJadyax Oymaymieit
NeSTEIbHOCTH;

— OBJIAJIETh METOJIaMU peleHus MpodecCHOHAIbHBIX 3a/1a4.

1.2. Ilnanupyemple pe3yabTaThbl 00y4eHUs MO JUCHUILINHE (MOKA3aTeIn
copMHPOBAHHOCTH KOMIIETEHIIUI)

[Tnanupyembie [Tnaaupyemblie pe3yabTaThl O0yYeHUS MO AUCIUILTHHE
pe3yNbTaThl OCBOCHUS

oLl 3HAHUS YMEHHUS HABBIKH

(KOMITETEHITHN )

OIIK-4 OO0yuarommiics OO6yuarommiics OO6yuarommiics
CIOCOOHOCTH K JOJIKEH 3HATH: | TOJKEH YMETh: | TOJDKEH BJIQJICTh:
camM000pa3oBaHUIO U OCHOBHbIE 3aKOHBI | UCIIOJIB30BaTh HaBbIKAMHU  OMMCAHUS
HCIIOJIb30BaHUIO B XUMHUH, SBJICHHUS ¥ | OCHOBHBIC OCHOBHBIX
MPaKTUYECKON MPOLIECCHI, HA KOTOPBIX | XUMHUYECKHE 3aKOHBI U | XUMHUYECKHX 3aKOHOB,
JESTEIIbHOCTH HOBBIX OCHOBaHbI TPUHITUTIBI | TIOHSATHUS B | SIBIICHUU U TIPOIECCOB,
3HAaHWI ¥ YMEHUM, B TOM | ICUCTBUSA  OOBEKTOB | MPOEeCCHOHATHHOU Ha KOTOPBIX OCHOBaHbI
Yuclie B 001acTIX npohecCHOHATBLHOM NEeSTeNbHOCTH W JUISA | IPUHIMIBL  JICHCTBUS
3HAHUH, JEeSITEIIbBHOCTH U | peLIeHUS HHKEHEPHBIX | 00BEKTOB
HETIOCPEICTBEHHO HE KOTOpBIE 3amad - (b.1.6.04-Y.1) | mpodeccronanbHoit
CBSI3aHHBIX CO cepoit UCIOJIB3YIOTCS TUISE NeSITeIbHOCTH u
npohecCHOHATBLHOM pelIeHHs MHXEHEPHBIX KOTOpHBIE
IEeATEILHOCTH 3amay - (b1.5.04-3.1) HCTIONB3YIOTCS IUIA

pElIeHUS MHXCHEPHBIX
3amay - (b.1.5.04-H.1)

OIIK-6 OObyuarouuiics OOyuarommiics OOyuarommiics
CIIOCOOHOCTh JTOJI’KEH 3HaTh: JOJKEH YMETh: | TOJKEH BJIQJIETh:
CaMOCTOSITENILHO WJIM B | OCHOBHBIC 3aKOHBI | UCTIOJIB30BATh HaBbIKAMHU  OMHCAHUS
COCTaBe IPYMIIbI TEPMOJUHAMUKHU U | OCHOBHBIE 3aKOHBI | OCHOBHBIX  3aKOHOB
OCYIIECTBIISITh HAYYHYIO | TEIJIOMAaccOOOMeEHa, TEPMOIUHAMUKHU U | TepPMOJAMHAMUKHI u
NeATeTLHOCTD, peanu3ysl | HeOOXOIUMBbIC IJIg | TeriomMaccooOMeHa, TEII0MaccooOMeHa,
CIEIMANIbHBIE CPEJICTBA U | PEIICHUS MHXCHEPHBIX SIBIIGHUW ¥ MPOLIECCOB,

3amau - (b1.5.04-3.2) Ha KOTOPBIX OCHOBAHBI




METOABI MOJIyYECHUS B Mpo(hecCHOHAIBHON | MPUHIUMBI  JIeHCTBUSA
HOBOT'O 3HAHHS JEATEIBHOCTH W I | OOBEKTOB
peleHHs MHXXEHEPHBIX | MPo(dhecCHOHAIbHOM
3amad - (b1.6.04-Y.2) | nesrenpHOCTH u
KOTOpHBIE
HCIIOJIB3YIOTCS JUIST
peH_IeHI/I}I I/IH)KeHepHBIX
3amay - (b1.5.04-H.2)

2. Mecto nucuumianHbl B cTpykrype OITOIT

Hucnunnmuna «XuMus» OTHocuTcs K 0OazoBod dactu bmoka 1 (b.1.5.04) ocHoBHO#
npodeccuoHambHONH 00pa3oBaTeNbHON IMpOrpaMMbl cHenuanurera mo cnenuaigbHoctH 23.05.01
HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CpeAcTBa, cnennanu3amnus No3 «TexHuueckue cpencTtBa

arpoONpPOMBIIIIEHHOTO KOMILJIEKCa
Pa3zaenbl JuCHUNIMHBI 1 MEKTUCIUIJIMHAPHBbIE CBSA3M ¢ 00ecneYuBAKIIMMH
(mpeamecTBYOIMMH) U 00ecneYnBaeMbIMU (MOCJIeTYOIIMMHA) I CHUILTHHAMMA

HaumenoBanue ®
OpPMHUpYEMBbIE KOMIETEHIIUU
00€eCIIeYnBarOIINX
Ne | (mpemmiecTBYrOINX)
m/m | m obecnednBacMbIX Pazpnen 1 Paszpnen 2 Paszpnen 3 Paznen 4 Paznen 5
(TTOCIeTYIOIINX )
TUCIUILTUH
[IpenmecTByronye AUCIUTIINHBI B y4eOHOM TUTaHE OTCYTCTBYIOT, TOCKOJBKY AUCIUTIIIHA
n3ydaercs B 1 ceMectpe
[Tocnenyromuye TUCIHUIIIMHBI
1. | Uudopmaruka OI1K-4 OI1K-4 OI1K-4 OIlK-4 OI1K-4
7 Teopernueckas OIK-4 i i OIK-4 i
MEeXaHHMKa
3 3D monenupoBaHue OIIK-4 - - OIIK-4 -
4 Teopus MexaHU3MOB OIIK-4 - - OIIK-4 -
Y MallluH
5 ConpoTusienue OIIK-4 - - OIIK-4 -
MaTepuajoB
6. | MarepuanoBeneHue OIIK-4 OIIK-4 OIIK-4 OIIK-4 OIIK-4
Mertpomnorus,
7. | craHmapTU3alMs U OIIK-4 - - OIIK-4 -
cepTuduKaIms
TexHonorus
8. | KOHCTPYKIIMOHHBIX OIIK-4 | OIIK-4 OIIK-4 OIIK-4 OIIK-4
MaTepHajoB
Pacuér koHCTpyKLIMit
TEXHUYECKUX CPEJICTB
9. | arponpOMBIIIJIEHHOTO OIIK-4 - - OIIK-4 -
KOMILJIEKCa METOJIOM
KOHEYHBIX JIEMEHTOB
10. | Teopus ynpyroctu OIIK-4 - - OIIK-4 -
Teopust TEXHUUECKUX
1 CpEICTB OIIK-4 - - OIIK-4 -
arponpOMBIIIIEHHO-
ro KOMIUJIEKca




12.

JleTanu MaliuH U
OCHOBBI
KOHCTPYUPOBAHUS

OIIK-4

OIIK-4

13.

TepMmoguHamuka u
Teronepeaya

OIIK-4

OIIK-4

OIIK-4

14.

I'mapasiauka n
I‘I/I,Z[pOHHeBMOHpI/IBOI[

OIIK - 4

OIIK - 4

15.

TexHoorus
MexaHI/I3I/IpOBaHHBIX
MIPOIIECCOB B
pacTEHUEBOJICTBE

OIIK - 4

OIIK - 4

16.

Teopust 1 OCHOBBI
pacuéra TpaHCMUCCHI
Y XOJIOBBIX anmnaparoB
TPAHCIIOPTHO-
TATOBBIX CPEJICTB

OIIK -4

OIIK-4

17.

DKCIUTyaTallMOHHbIE
MaTepHalIbl

OIIK -4

OIIK -4

OIIK -4

OIIK -4

OIIK -4

18.

KoHcTpykunonHsie n
3alIUTHO -
OTJIEIIOYHbIE
MaTepHabl

OIIK -4

OIIK -4

OIIK -4

OIIK -4

OIIK -4

19.

Teopust TEXHUUECKUX
CHUCTEM U CUCTCEMHOI'O
aHayiM3a

OIIK -4

OIIK -4

OIIK -4

OIIK -4

OIIK -4

20.

OCHOBBI
MPOCKTUPOBAHUS U
HCIIOIL30BaHUS
MAaIlIMHHO -
TPAKTOPHOTO MapKa

OIIK -4

OIIK -4

21.

Opranuzanus u
HJ'IaHI/IpOBaHI/Ie
MIPOM3BOJICTBA

OIIK - 4

OIIK - 4

OIIK - 4

OIIK - 4

OIIK - 4

22.

DNEKTPOTEXHHUKA U
JJIEKTPOHHKA

OIIK - 4

OIIK - 4

23.

YueOHast
TEXHOJIOTUYECKast
NpaKkTUKa (B
MaCTEPCKHX )

OIIK - 4

OIIK - 4

OIIK -4

OIIK - 4

24.

duznka

OIIK-6

OIIK-6

OIIK-6

OIIK-6

OIIK-6

25.

YueOHas mpakTUKa 1Mo
HOJYYEHUIO
MEPBUYHBIX
npodeccHoHATBbHBIX
YMEHHI U HaBBIKOB, B
TOM YHUCJIE TIO
MOJTy4YEHUIO
NIEPBUYHBIX YMEHUHN U
HABBIKOB HAYYHO -
UCCIIEN0BATENb CKOU
JESITEIIbBHOCTH

OIIK - 6

OIIK - 6

OIIK - 6

OIIK - 6

OIIK - 6




3. O0béM TUCUMIITIMHBI M BUIbI Y4e0HOH padoThl

JucuunnuHa uzydaercs B 1 cemectpe.

3.1. Pacnipenesnienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHOH padoThI

But yuebHo# paboTer KonmuecTBo yacoB

KonTakTHas padora (Bcero) 72

B Tom umcne:

Jlexuun 18
[Tpaxtrueckue 3ansatus (I113) -
JlaGopatopusbie 3ansTus (JI3) 54
CamocrosiTesbHast padora o0yuaromuxcs (CP) 36
KonTpoun 36
OO0mas Tpy10eMKOCTh 144

3.2. PacnipenesieHne y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM

O6bem mucturIuHbl coctaBiser 4 3adeTHeie enuauibl (3ET), 144 akagemuyeckux wyaca.

B ToMm uucie

¥a)
=
HanmenoBanue pasnena u KonrtakTHas pabota 2
Bcero gvacos =
1/ TEMEI CP =
JICKIINU JI3 113 &
1 2 3 4 5 6 7 8
Pa3znen 1. OcHOBBI cTpOEHHUS BelleCTBA
1.1. Beenenue. OcHOBHBIE 8 1 5 - 1
3aKOHBI XUMHHU.
1.2. | Xumus ¥ nepuoguveckas 14 3 5 - 3
CHCTEMa 3JIEMEHTOB.
CtpoeHune aTOMOB.
XumMudecKkas CBA3b.
Pasnen 2. B3auMonelcTBHS BEIECTB
2.1. | Xumuueckas 19 2 6 - 5
TepMoinHamMuKa. OCHOBHbBIE
3aKOHBI TEPMOJAMHAMUKH.
XumMudeckass KHHETHKA.
XUMHUYECKOE PABHOBECHE.
Paznen 3 PacTBopbl.
3.1. XHUMHUYECKHE CUCTEMBI: 29 3 10 - 8

pacTBOPHIL, AUCHIEPCHBIE
cucteMbl. OCHOBEI
XMMHYECKOr0 aHaJIn3a
BOJHBIX PACTBOPOB.




Pa3nen 4. DnekTpoXUMHUYECKUE TPOLIECCHI.

4.1. DIIEKTPOXUMHUYECKHUE 35 5 14 - 8 8
CHCTEMBI: KHCIOTHO-
OCHOBHBIC U OKHCJIUTEIIBHO-
BOCCTAHOBUTECIIbLHEIC
CBOMCTBA BEIIECTBA.
TI'anpBanMYeCcKHe 3JIEMEHTHI.
XuUMHYECKHE HCTOUYHUKU
TOKA. DJIEKTPOIU3
coequHenunii. Kopposus
METaJUIOB U 3aIllUTa OT
KOPPO3HUH.

4.2. PeakiirmonHas crmocoOHOCTh 18 2 6 - 5 5
BEIIECTB. XUMHUUECKHE
CBOMCTBA METAJLIOB.

Paznen 5. DnemMeHThl OpraHu4ecKor XUMHUHN

5.1. | DieMeHTbl OpraHuYeCcKOon 20 2 7 - 6 5
XUMHH, TIOJTUMEPHI,
OJIUTOMEPBI.
Kounrtpoan 36 X X X X 36
Hroro 144 18 54 - 36

4. CTpyKTYypa M coepKaHue TUCHUILINHBI
4.1. Conep:xaHue TUCUMIIIIHMHBI
BBeaenue
XuMus Kak 4yacTh ecrecTBo3HaHus. [Ipeamer xumuu. BeniectBo. Buabl XUMHYECKUX peakIuil.
CBsi3p XMMUU C APYTUMH HayKaMd. 3HAYE€HHE XUMHUH B (DOPMUPOBAHMM MBIIUICHUS, B U3YYCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHH.

OCHOBBI CTPOEHHA BelleCTBA

DNEeKTPOHHOE CTPOEHUE aroMa M CHUCTEeMaTUKa XUMHUYECKUX 3JIeMeHTOB. KBaHTOBO-
MexaHudeckasa Mojaenb atoMa. [Ipuanun [Maynu u npaBuino Xynaa. CTpoeHre MHOTO3JIEKTPOHHBIX
atoMoB. Ilepmonunueckas cucrema J[.JI. MenneneeBa MU M3MEHEHHE CBOWCTB JJIEMEHTOB M MX
coeMHeHUN. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOWCTBA JJEMEHTOB. XUMHYECKass CBS3b.
OCHOBHBIE THUIIBI U XapaKTEPUCTUKH CBsi3U. KoBasleHTHAst 1 MOHHAs CBsI3U. MeTO/] BaJIEHTHBIX CBSI3Eil.
I'mbpunmzamus. IlonsTue o w™MeToAe MOJEKYIsApHBIX opOutaneii. CTpoeHHME U CBOWCTBA
npocTenux MoJiekyin. Tunsl B3aumoaencTBus Moiiekyi. KoMmnekcusie coenquuennsi. OCHOBHBIE BUIbI
B3aUMOJEHCTBUS MOJIEKYyJd. CHubl MEXMOJIEKYJISIPHOrO B3auMOACHCTBUS. BomopomHasi CBs3b.
JloHOpHO-aKLenTOpHOE B3auMojeiicTBue Mojekyld. KommnekcHbslie coenuHenus. Komriekcsl,
KOMILJIEKCOOOpa30BaTeNy. JUTaHAbl, 3apsi U KOOPAMHAIIMOHHOE YMCIO KOMIUJIEKCOB. THIIBI
KOMIUIEKCHBIX coenuHeHUi. [IoHsATHE O TEeOpHsIX KOMIUIEKCHBIX COCAUHEHHN. XHMMUs BEIIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUHM. ATpEraTHO€ COCTOSIHHE BeElecTBA. XHMMHUUYECKOE CTPOCHHE
TBepaoro Ttena. Amop¢Hoe cocrossHue BemlecTBa. Kpucramibl. Kpucramnmueckue pemieTk.
Xumuueckas CBs3b B TBEpIbIX Tenax. Mertannuueckas CBS3b M METaJlIbl. XMMHUYECKas CBA3b B
MOJIYIPOBOJHUKAX M AudJIeKTpukax. Peanbnbie kpuctaiuibsl. IIpocroe BemectBo. W3omepus u
AJUTOTPOITHS.

B3aumoneicTBuA BelecTB
DNEeMEeHThl XUMUYECKON TEPMOAMHAMHUKHU. DHepreTuueckrue dPQGEeKThl XUMUIECKUX PEAKITHIA.
Buyrpennsas sHeprus u OSHTaIbNusA. TepMoxumus. TepMOXUMHUYECKHE 3aKOHBI W YpPaBHEHUS.
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OHTanbmusi 00pa3oBaHUsA XUMUYECKUX coenuHeHHH. CTaHIapTHOE COCTOSHHE. DHTPONUS U €€
W3MEHEHUE TPU XUMHUUYECKUX mporeccax. DHeprust [ mb0ca u sHeprus ['enbMronbiia U UX U3MEHEHHS
IIPpU XUMHUYECKHUX Ipoleccax. YCJIOBUS CaMONPOU3BOJIBHOIO MNPOTEKAaHUS XUMHUYECKHUX PEaKIIHM.
YcnoBus XUMUYECKOro paBHOBecHusi. OOpaTUMBbIe B HEOOpATUMBIE peaKIIUi. XUMUYECKUH MOTCHIINA.
AKTUBHOCTH ¥ KOG (DHUIIMEHT aKTUBHOCTH.

Xumuueckoe u (pa3zoBoe paBHOBecus. 3aKOH JeHCTBUs Macc. KoHcTaHTa paBHOBECHS M €€ CBSI3b C
tepmoarHamMudeckumu  GyHknusivMu.  [Ipunnun  Jle-Illarense. Xumudeckoe paBHOBeCHE B
rereporeHHslx cucremax. PazoBoe paBHoBecue. I[IpaBuno ¢a3. Pacmpenenenue Bemiects B
reTeporeHHbIX cucremax. IloBepxHocTHbie sBiaeHUsA. CopOmus. AACOPOIMOHHOE paBHOBECHE.
I'ereporeHHble AUCTIEPCHBIE CUCTEMBI.

Xnumuueckass KHUHETHKA. CKOpOCTh TOMOT€HHBIX XHMMHMUYECKUX peakiuil. OCHOBHOE XUMHYECKOE
ypaBHEHHE. 3aBHUCUMOCTb CKOPOCTH XMMHUYECKHMX PEAKIUN OT TeMIEepaTypbl. JHEPIusi aKTUBALIUH.
I'omorennsiii karanui. Llenneie peaknun. OU3MYECKUE METOABI YCKOPEHHS XMUMHUYECKUX PEaAKIUM.
Konebarenbublie peakiuu. CKOPOCTb T€TEPOreHHBIX XUMUYECKHX peakiuil. ['eTreporeHHbIi KaTamms.

PacTBOpBI.

Omnpenenenne u kiaccuukanus pacTBOPOB. PacTBOpPHI HEIIEKTPOIUTOB U BJIEKTPOIHUTOB.
Boanbie pacTBOpBI 3J1EKTPOIUTOB. ACCOLMUPOBAHHBIE U HEACCOLIMMPOBAHHBIE AJIEKTPOIUTHI. CBOMCTBA
PacTBOPOB aCCOLMUPOBAHHBIX 3IEKTPOIUTOB. AKTUBHOCTb. OCOOEHHOCTH BOJBI KaK PacTBOPHUTEIIS.
DnekTponuTHUecKas Auccouuanus BoAbl. BomoponHwiii mokazarens cpenbl. MonHble peakuuu B
pactBopax. Jluccoumanus KOMIUIEKCHBIX COCIWHEHWH. Teopus KUCIOT W OCHOBaHUW. KOHCTAaHTBI
KHCJIOTHOCTH U OCHOBHOCTH.

Konnounansie cucremsl. JlucrnepcHOCTs U qucnepcHble cuctembl. Kimaccuduxarys KouIouaHbIX
CUCTEM. 30JI1 U Teau. Munenisl 1 ux crpoeHue. [lonydenre KoIIouIHbIX pacCTBOPOB. Y CTOMYMBOCTh
KOJUIOUJIHBIX CHCTEM, ONTHYECKUE U DJIEKTPUYECKHE CBOWCTBA. METOAbI MONYYEHUS U pa3pyLICHUs
KOJUTOUIHBIX cucTeM. Kosou ikl B IpUpoAHBIX cucTeMax. PacTBopbl moauMepos.

JIEKTPOXMMHUYECKHE MPOLECCHI.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE MIPOIIECCHI. Omnpenenenue u KJIacCUUKALIUS
INEKTPOXMMHUUYECKUX TpoueccoB. 3akoHbl @Papanes. TepMoauHaMuKa 3JEKTPOJHBIX IPOLIECCOB.
[Tonatue 00 H>MeKTPOAHBIX mMoTeHuWanax. [anpBaHnmdeckue snemeHThl. OJ[C U ee u3MepeHHe.
CrangapTHbI BOJOPOAHBIM AJEKTPOJ W BOJAOPOJHAA IIKaJla MOTEHUUAIOB. YpaBHeHue HepHcra.
[loTeHuumansl METAUIMYECKUX, Ta30BBIX W  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  3JIEKTPOJIOB.
HNonHcenekTuBHBIC JJIEKTPOABI M CEHCOpPh. MemOpaHbl W MeMOpaHHBIM moOTeHIMan. KuHeTtHnka
3JEKTPOJIHBIX IPOLIECCOB. DIEKTPOXMMHUUYECKAsT M KOHIEHTPAIMOHHAS MOJSIpU3alus. DJIEKTPOIIU3.
[TocnenoBaTenpHOCTH ANEKTPOIHBIX MPOUECCOB. BBIXOM MO TOKY. DIEKTPOIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMH aHOJIAMHU.

Koppo3us u 3ammura MetaninoB U criaBoB. OCHOBHBIE BUIbI KOPPO3UHU. XUMHUYECKAsT KOPPO3HSL.
DnexTpoxuMmudeckas Kopposus. Koppos3us moa aelcTBueM Oy Ial0IUX TOKOB. MeTObI 3aIUThI OT
KOpPPO3HUH: JIETUPOBAHUE, HIEKTPOXUMHUYECKAS 3AIINTA, 3aLIUTHBIE MOKPBITHUs. V3MeHeHue CBOWCTB
KOPPO3HOHHOM cpenibl. MTHruOuTOphl KOPPO3HH.

ONEeKTPOXMMUYECKNE CHCTEMBl. XHWMHUYECKHE HCTOYHMKHA TOKA. OJIEKTPOXMMHUYECKHE
SHEPrOYCTAHOBKH. DIIEKTPOXUMHUYECKUE IMPeoOpa3oBaTenu, KOHICHCATOPBL. JICKTPOXHUMHYECKAS
00paboTKa METAITOB. DIEKTPOXUMHUICCKUE TTOKPBITHS.

PeaknuoHHas cnocOOHOCTH BellleCTB. XHMHUYECKHE CBOMCTBA MeTaJLJIOB.
BemecTBo 1 ero yncToTra. AHATUTUYECKUN CUTHAT U €r0 BUABL. XUMHUYECKash UICHTU(DUKAIIHS.
KucnoTHO-OCHOBHOE W OKHMCIHTEIHbHO-BOCCTAHOBUTEIIBHOEC TUTpPOBaHWE. [ paBUMETpUUECKHN U
KOJIOPUMETPUUYECKHUM aHaNIN3. DIEKTPOXUMUUYECKHE METOIbI aHATN3A.



JIeMeHTbI OPraHuYeCKO XUMUM.
Oprannyeckue NOJIMMEpPHbIE MaTepUasbl. MeToAbl IMOJIydYEHHUs IOJIMMEPOB, MOJIMMEPU3ALHNS,
nojukoHaeHcanus. CTpoeHre U CBOMCTBA MOJUMEPOB. [[puMeHeHne moIMmMepoB.

4.2. Cogepxanue JeKI Ul

Ne Kon-8o
HaumenoBanue u cosiepkaHue JIEKIUN
/1 JacoB
1 Brenenue. OcHOBHBIE MOHATHS U 3aKOHBI XuMuu [Ipeamer xumun. 3HauyeHUEe XUMUU 2

B Hay4YHO-TEXHUYECKOM mporpecce OCHOBHBIEC OHATHUSA U 3aKOHBI XUMUHU.

XuMusg M nepuoanyeckas cucrema 3yeMeHToB. CtpoeHue atomMoB CoBpeMEHHbBIE
NIPEACTABICHUS] O CTPOCHUM AaTOMOB DJIEMEHTA, OCHOBAaHHbIE HAa HEKOTOPBIX
IIOJIO)KEHUSAX KBAHTOBOW MEXaHMKHU: JBOWCTBEHHAs KOPILYCKYJISIPHO-BOJIHOBAs
NpPUPOJA BJIEKTPOHA, NPHUHIMI HEONPEACICHHOCTH, KBaHTOBbIe uucna. [IpmHnmn
[Maynu. IlpaBuna ¥ TOPSIOK 3aMoJIHEHHS AaTOMHBIX oOpOuTaned, MpaBUIIO
KneukoBckoro, XyHnna, 3anper [laynu MHOTO3JEKTPOHHBIX aTOMOB. B3auMoCBs3b
PacIoJIOKEHUS JIEKTPOHOB B aTOMAaxX C UX XUMUYECKUMHU CBOWCTBAMHU.

2 [lepuonuueckuii 3aKOH B CBETE€ CTPOCHUS aTOMOB, IEPUOJIUYECKAs CHUCTEMA 2
aeMeHTOB. HekoTopble XapaKTEpUCTUKU aTOMOB JJIEMEHTOB: PaJIUyChl aTOMOB U
HOHOB, SHEPIus MOHU3ALINH, SHEPIUs CpOJICTBA K JIEKTPOHY
AIIEKTPOOTPHUIIATETILHOCTh. XUMHUYEcKass CBsizb HopmanbHOe u  BO30YXKIEHHOE
COCTOsIHME aTOMOB. OCHOBHBIE TUIIBI M XapaKTEPUCTUKH XUMHUYECKOMN CBSI3U: METOJ
BaJICHTHBIX CBSI3€d, TMOHSATHE O METOJE MOJEKYISApHBIX opburtaneil. CBs3b
KOBAJICHTHAsl, JOHOPHO-aKLENTOpHAsl, WOHHAs, METAUINYECKas, BOJOPOIHAs.
3aBUCUMOCTbH CBOMCTB BEIIECTB OT THUITA XUMHUYECKOU CBSI3H.

3 Xumuyeckas TepMmoauHamMuka. OCHOBHbBIE MOHSTHUS U 3aKOHBL. TepMOJUHAMUYECKAS 2
cucreMa. BHYTpeHHsIs1 SHEprusi TEPMOAMHAMUYECKOH cucTteMbl. TernnoBoit adexT
peakuun. IlepBoe Hayano TEpMOAWHAMUKHU. OHTAIBNUA. TEPMOXUMHUYECKUE
ypaBHeHus. 3akoH ['ecca. Bropoe Hauano tepmogunamuku. CTangapTHasi SHTPOIUSI.
®akTophl (SHTPONMHUUHBIA W IHTAIBIHHHBIN), OMPEACAIONINE BO3MOXHOCTh WIIH
HEBO3MOXXHOCTb ~ CaMOIIPOM3BOJIBHOTO  NpOTEKaHUs  mpoueccoB.  M3obapHo-
M30TEPMUYECKUN TOTEeHIHAI. HanpaBieHHOCTh XMMHYECKUX MPOIECCOB. DHEPIus
['enpMrosbia (M30XOpHO-U30TEPMUUYECKUN TOTEHIINA).

4 Xumuyeckasi KMHETHKa. XUMHUYECKOE paBHOBECHE ['OMOTre€HHbBIE M Te€TepOreHHbIE 2
Xumuueckue npoueccel. CKOpocTh U MeXaHN3M peakiuu. DakTopsl, BIUSIOMINE HA
CKOPOCTh XMMHUYECKUX PEAKIHI. 3aKOH JEHUCTBYIOIIUX MAcC, KOHCTAHTa CKOPOCTH,
KMHETUYECKUE YPAaBHEHUS, MOPSIIOK peaKIMU. DHEPrUs aKTUBALMY, IpaBuiIo BaHT-
I'odda, ypaBaenue Appenmyca. Katamm3. CMmelieHne XUMHYECKOTO PAaBHOBECHS.
[Tpunnun Jle-Ilarense.
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Hucnepcusle  cucrembl. PactBopel  Knaccuukanumsi IUCHEpCHBIX — CHCTEM.
['pyboaucniepcHbIe CHCTEMBI, UX CBOMCTBA M UCIIOJIB30BAHUE B CEITLCKOM XO3SMCTRBE.
Komnounusle pacTtBOopbl, OCOOCHHOCTH CTpPOCHHUs, CBOicTBa. PacTBOphl, Kak
rOMOTreHHble cucTeMbl. CrocoObl BBIpaXKEHUS KOHLEHTpaluu pacTtBopoB. Teopus
pa30aBIEHHBIX PACTBOPOB, HERNEKTposuToB. OcMmoc. OcMOTHYECKOE IaBIICHHE.
JlaBneHne  HachIlEHHOro mapa. TemmepaTypa KHUIIEHMS M 3aMep3aHus
(kpucTamu3anusi) pactBopoB. 3akoHbl Bant-I'odda u Payns ans HeanekTpoauTos u
JJNIEKTPOJIUTOB, HCIOJIB30BAHME HUX JUIA  UW3TOTOBJICHHS OXJAXKIAOUMX U
AHTHOOJIEIEHUTETBHBIX CMa30K U KUAKOCTEeH. AHTH(pu3bl. CuibHBIE U cladble
anekTponuThl. KoHCTaHTa M cTeneHb qucconuanuu. M3oronnyeckuii KoapUIMeHT.
3akoH pazOaBineHuss OctBanmpiaa. MoHHOe mpou3BeneHHUE BOABL. BomopomaHsbid
nokazarenb. [wugponus. Ero 3HaueHwe mpH HCHONB30BAHUM yAOOPEHUH H
JKCILTyaTaluu CEIbCKOXO035MCTBEHHON TEXHUKH.

DIEeKTPOXUMHUYECKHE CHUCTEMBL. OKHUCINTEIbHO-BOCCTAHOBUTEIBHBIC TPOIECCHI:
onpez[eneHI/Ie, TepMO,Z[I/IHaMI/IKa, HaHpaBHGHHOCTB, BO3MOXKHOCTH HpOTeKaHI/IH B
3aJIJaHHOM HAaIlPaBJICHUU. OJEKTPOAHBIA MOTEHUHAJ] HA TPAHUIE TE€TePOreHHOU
CUCTEMBl METAJI-3JIEKTpOaUT. CTaHOapTHBIM 3JIEKTPOJHBIM MOTEHIHAN, pPsA
HaIpsDKEHUST METauIoB, €ro 3HaveHwe. [ anpBaHWYecKWe dJaeMeHThI. [IpuHmmm
paboTbl. XHWMHYECKHE HCTOYHUKH ToOKa. «CyXue» »BIIEMEHTBI, aKKyMYJSATOPHI,
TOILUTMBHBIE DJIEMEHTEI.

Koppo3usa metamnos. 3ammra oT KOppo3uu. XUMHUYECKass U 3JIEKTPOXUMHUYECKast
Koppo3us. [IpuumHBI W MEXaHU3M DSJIEKTPOXUMHYECKOH KOppo3uH. Yiepo,
npuuduHsAeMbld  koppo3ueil. Koppo3us ¢ KHUCIOpOJHOM U BOJOPOJHOU
Jenosipusanyei. MeTosl 3aluThl OT KOPpo3uH. JIakoOKpacoyHbIE U METAIIINYECKUE
HOKPBITHS, IPOTEKTOPHAS 3aLIUTA, 3JIEKTpo3amuTa. MTHruOuTOphl KOPPO3HH.

DNEKTPOIN3 PACIIaBOB U BOAHBIX PAaCTBOPOB ANEKTpoinuToB. [locnenoBaTenbHOCTD
paspszia 4acTUll Ha 3JIEKTPOJAX MPH SJEKTPOJIM3E B 3aBUCUMOCTH OT BEJIMYHUHBI
3eKTpoAHoro norenuuania. [lonspuzanus npu snexrponuse. [lepenanpsxenue.

OnemeHTbl oOpraHuueckoil xumuu. Ilomumepsr u  omuromepsl. IlonumepHsbie
MaTepuanbl. MeTonpl MOJIyY4eHHUs, OTACIbHBIC IPEICTABUTENN: ILIACTMACCHI,
BOJIOKHA, Kay4yyKd. 3aBUCHMOCTb CBOMCTB OTJEJBbHBIX MaTE€pPHAIOB OT CTPYKTYpBI
MaKkpOMOJIEKyJI. Mcrionb30oBaHue MOJIMMEPHBIX MATEPHAIIOB B MAIIMHOCTPOCHHUH IIPH
OKCIUTyaTallil ¥ peMOHTe oOopynoBaHus. [‘epMeTHKH, KOMIIAyHIbl, KIIEH,
JNEKTPOU30JLIMOHHBIE MATEPUAJIBI.

Hroro

18

4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHH

/11

HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN

Ko-Bo
4acoB

Kiaccbl HeopraHndeckux coeiMHeHU I

OHpCI[CJ'ICHI/Ie OKBHUBAJICHTA METajia.

CTpOGHI/Ie aTOMa U MCpuoANICCKad CUCTCMaA 3JICMCHTOB. XuMHU4ecKas CBA3b.

Xumuueckas TepMoJMHamMuKa. Pemenne 3agaqy

XUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE

SN Nl BE ol el E d e

Konuentpauus pactBopoB. IlpuroroBneHue 3ieKTposidTa sl KHCIOTHOIO
AKKyMYyJIATOpa

LSl e N koY I V)

DJIEMEHTHI KAU€CTBEHHOT'0 U KOJIMYECTBEHHOT0 aHanu3a. OnpeeneHne KeCTKOCTH
BOJBL.
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PacTBOpBI 3JIEKTPOJIUTOB U HEINEKTPOIUTOB. Pemenue 3amad. Pacuersl 1o

8. 4
IIPUTOTOBJICHUIO 3JIEKTPOJIUTOB U aHTU(PU30B.
9. | I'maponus ynobpenuit 2
10. | OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUY. 4
11. | 'anpBaHMYECKUE DIEMEHTHI. 2
12. | DaexkTpoau3 BOAHBIX PACTBOPOB COJIEH. 4
13. | Koppo3ust MeTamioB. 3amura 0T KOPPO3UH. 2
14 Pemenue 3agaqd mo 3JICKTPOXUMUYCCKHUM CHUCTEMaM 4
15 | Xumuyeckne CBONCTBA METAIIJIOB 2
16 ITonumepsl u  onuromepel. CocTaBiieHHE peakUMil  MOJUMEpHU3alUU U 4
MOJIMKOHACHCALIUN
HUroro 54
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHIA
[TpakTudeckue 3aHATHS HE IPETYCMOTPEHBI Y4EOHBIM TUIAHOM
4.5. Buabl u cofepxaHue CaMOCTOSITEILHONH pa0doThl 00y4aroIuXxcst
4.5.1. Bunsl caMOCTOSATENBbHOM paboThI 00yJaIOINXCs
Bunel camocrosTensHON paboThl 00y4YarOIuXCs KOIMYeCTBO YaCOB
[ToaroTroBKa K MPaKTUYECKUM 3aHSTUSIM -
[ToaroroBka K 1a6OpPaTOPHBIM 3aHATUSAM U K 3aLIUTE 13
712a00paTOPHBIX paboOT
CamMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM U BOIIPOCOB 18
Hroro 36
4.5.2. ConepxaHue caMOCTOSTEIIbHONW pabOThI 00yUYatOIIHUX CS
Ne Kon-Bo
HaumenoBanue n3y4aemMbix T€M UIU BOIPOCOB
n/m 4acoB
1 OCHOBHBIE 3aKOHBl XMMMM: COXPAHEHHS MAaTE€PUM WU DHEPrUM, ITOCTOSHCTBA 1
COCTaBa, KpaTHBIX OTHOILICHHUH, ABOraapo.
2 BrinonHenue ynpaxHeHUH 110 COCTABICHHIO SJIEKTPOHHBIX (POPMYIT SJIEMEHTOB. 1
3 Ilepnonnueckuit 3axoH [[.1. Menaeneesa, nepuoandeckasi CUCTEMa HIEMEHTOB. 1
4 Tunsl xuMUYecKkux cBsi3el (KoBaJeHTHas, wWoHHas). CBOICTBa KOBaJCHTHOM 1
CBSI3M (HACBHIIIAEMOCTh, HAPABJICHHOCTD, MOJISPU3YEMOCTb).
5 Pemenne pacdeTHbIX 3a7ad HA ONPEIEIICHUE SHTAJIBIINU, SHTPOIHUH, SHEPIrUU 3
I'uG6ca.
6 Pemenue 3anau Ha onpeziesieHne CKOPOCTH XUMUYECKUX PEaKIIMHA B 3aBUCUMOCTHU 1
OT KOHIIEHTpauuu u Temreparypsl. PaBHoBecue. BnwusHue naBieHus,
KOHIICHTPALlUU U TEMIIEpaTyphbl HA CMEIICHHE XUM. PAaBHOBECHSI.
7 Crioco0ObI BeIpaKeHHST KOHIIEHTPAIIMKA PACTBOPOB (MaccoBast 10715, MOJIIPHOCTH ). 2

PemreHue 3a1a4d Ha pacyeT KOHLICHTPAaLUKA pacTBOPOB.
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8 KauecTBenHble peakiiuu Ha OTHAENbHbIE KATHOHBI M aHUOHBL. CocTaBieHHE 2
YpaBHEHU.

9 CocTraBiieHHE XUMUUYECKUX YPABHEHUH TMAPOIIN3A. 2

10 CocraBiieHre YpaBHEHUN XUMHYECKUX PEAKITUH. 4

11 CocTaBiieHHE CXEM IaJIbBAHUYECKOTO 31eMeHTa, pacueT J.J[.C. 3

12 CocrapieHue cxem MpoIeccoB Ha deKTpoaax. Pemenue 3a1a4y Ha onpenesieHue 3
KOJIMYECTBA BblienuBIIerocs BeniecTa. CocTaBleHHe XUMUYECKUX YPABHEHMUIA.

13 OcHOBHBIE CIUIaBbI; METAUIO00pa3HbIE COCIWHEHHS (HUTPHIIBI, KapOuibl), UX 2
CBOMCTBA U IPUMEHEHUE)

14 N3ydyeHne XuUMHYECKHX CBOMCTB MeTauioB. (COCTaBJICeHUE XUMHYECKUX 4
YPaBHEHHH.

15 CocraBiieHne peakuuil IOJUMEPU3AlMK U MOJIMKOHIeHcauu. Vcnonp3oBanue 6
MOJINMEPHBIX MaTepHasioB B TeXHUKe. COCTaB JIAKOB.

Hroro 36

5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst

VYyebHo-MeToanueckue pazpabotku umerores B Hayunoit  6ubnmoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

1. Tugponus comelt [DNEKTPOHHBIM pecypc] : METoHA. yKa3. JJIS CaMOCTOSATEIbHON paboThI
CTYAEHTOB [0YHOH W 3a04yHON (popmbl oOyueHust HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
DJIEKTpOdHEPreTUKa M 3ekTpoTexHuka, 19.03.02 IIpogykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dkcrmyaranusi TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, CIELHATIbHOCTU
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornueckue cpeactal / coct. E. K. barosckas ; HOxno-
VYpansckuii 'AY, Uactutyt arponnkeHepun .— Yenaounck: FOxuo-Ypansckuii 'AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmmorp.: c¢. 18 (3 na3e.)— 0,3 MB.— Jloctyn W3 JOKaJdbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kilaccel HeOpraHMYeCKMX COEIMHEHUH [DJIEKTpOHHBIM pecypc] : MeToA. YyKa3. Ui
CaMOCTOATENIbHONW pabOThI CTY/IEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampabieHuir 35.03.06
Arpounxenepus, 13.03.02 DOnextposHepreTuka u 3aekTporexHuka, 19.03.02 IlpoaykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaranus —TpaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, cnermanibaoctu 23.05.01 HazemHble TpaHcniOpTHO-TEXHONIOTHYECKUE cpeacTBal / coct. E.
K. baroBckas ; HOxno-Ypambckuii I'AY, Huctutyr arpoumkenepun .— YensOunck: HxkHO-
VYpansckuiit [AY, 2019 .— 29 c. : uin., Tabn .— C npwit. — bubmuorp.: c. 28 .— 0,3 MB .— Jloctym u3
JOKaJIbHOM ceTu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DJEeKTpoJM3 BOIHBIX PACTBOPOB COJIEM [DJIEKTPOHHBIA pecypc] : METOHd. yKa3. s
CaMOCTOSITENIbHOU Pa0OTHI CTYJACHTOB [04HOM M 3a0uHOU (opmbl 00yueHust Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnektposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenpHOro cwipbsi, 23.03.03 Oxcrryaranus —TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIUUH U
KOMIUIEKCOB, criennanbHoCcTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeacTBal / cocT. E.
K. Barosckas ; FOxno-Ypansckuit 'AY, Uucturyr arpoummkenHepuun .— YensOunck: FOxHO-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIOKaJbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHMCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKIUU [DIEKTPOHHBIM pecypc] : MeToA. yka3. Ul
CaMOCTOATEIIbHON paboTHI [ 7151 6akaaBpOB OYHOM M 3a04HOM (hopmbl 00yueHus HanpasiaeHuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Cchipbs, 23.03.03 DOkcrutyaramus —TpPaHCHOPTHO-TEXHOJOTMYECKUX MAIMH U
KOMIUIEKCOB, cnermanibHoctr 23.05.01 HazemHble TpaHcOpTHO-TEXHONIOTHYECKUE cpeacTBal / coct. E.
K. baroBckas ; HOxno-Ypambckuit I'AY, Huctutyr arpoumkenepun .— YensOuHck: HOxHO-
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http://192.168.0.1:8080/localdocs/himi/9.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
http://192.168.0.1:8080/localdocs/himi/10.pdf
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Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—/loctynmn U3 JOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. TepmonnHamuka. KuHetuka [Da€KTpOHHBIA pecypc] : METOA. yKa3. sl CaMOCTOATEIbHOU
paboTHl CTYACHTOB [0YHON W 3a04HOM (popmbl 00ydeHus HampaBieHuid 35.03.06 ArpowH)keHEepus,
13.03.02 DnextposnepreTuka u 3nekTporexHuka, 19.03.02 IIpoaykTsl nUTaHHA U3 PACTUTEIBHOTO
ceipbsi, 23.03.03 DOkcrmiyaTtauusi TPAHCIOPTHO-TEXHOJOTMYECKMX MAIIUH W KOMIUJIEKCOB,
cneuuanbHocTy 23.05.01 Hazemuble TpanciopTHO-TeXHOMOrHueckue cpeacrnal / coct. E. K. baroBckas
; FOxkno-Ypanbckuit 'AY, UnctutyTt arpounkenepun .— Yenssounck: HOxuo-Ypansckuiit [AY, 2019
— 12 ¢. : Tabn. — bubmmorp.: c. 12 — 0,2 MB .—JlocTynm u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6.D0oH OLIEHOYHBIX CPEACTB AJIsl MPOBeAeHUS
NMPOMEKYTOYHOH aTTeCTAIMU 00yYA0IIMXCS

Jlnst ycTaHOBIIEHUST COOTBETCTBHUS YPOBHSI MMOJATOTOBKH oOydarommuxcs TpedoBanusim ®I'OC BO
pa3zpaboTan (GOHI OIECHOYHBIX CPEICTB JUIS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M TPOBEICHHS
MIPOMEXKYTOUHOH aTTecTaluu 00yJaromuxcs no gucuumminie. GoH/1 OLIEHOYHBIX CPEICTB MPEICTaBICH
B [Ipunoxxenun Nel.

7. OCHOBHAs U JONMOJHUTEIbHAS Y4eOHasl JIuTEepaTypa, HeoOXoAuMas 1Jis 0CBOEHMSI
AMCUUILINHBI

OcHoBHasl 1 JONOJHUTENIbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubnuoreke U
3eKTpOHHOU MH(popManmoHHo-00pazoBatenbHOM cpeae DI'BOY BO H0xHo-Ypansckuii [AY.

OcHoBHasi IuTEpaTypa:

1. Axmeros, H. C. O0umasg u Heopraunyeckas xumus : yuyeOHuk / H. C. AxmeroB. — 11-e uzj.,
crep. — Cauxr-IlerepOypr : Jlagp, 2020. — 744 c¢. — ISBN 978-5-8114-4698-8. — Tekcr :
SJIEKTPOHHBIHN // JlaHb : 3JIEKTPOHHO-O0MOIMOTEYHAS cUCTEMA. — URL:

https://e.lanbook.com/book/130476

2. O6mas xumus. Teopus u 3agaun [DneKTpoHHBIH pecypce] : yuedonoe mocobue / H.B. Koposud [u
ap.] : mox pea. H.B. Koposuna, H.B. KynemoBa. — OuektpoH. gaH. — Cankr-Iletepoypr JlaHb,
2018. — 492 ¢. —Jloctynl K _TOJHOMY TeKcTy ¢ caiita OBC  Jlanb:
https://e.lanbook.com/book/104946.
3. Munaesckas, JI. B. O6mag xumug. J{1g HHKEHEPHO-TEXHUUECKUX HAIPaBICHUN ITIOATOTOBKHA U
crenuanbHocTel | yueobHoe mocodue / JI. B. Munaesckas, H. A. Illeronuxuna. — Cankr-IlerepOypr
. Jlamp, 2020. — 168 ¢. — ISBN 978-5-8114-3837-2. — Tekcr : paekTpoHHbli // JlaHp :
DJIEKTPOHHO-O0MOnnoTeyHas cucrema. — URL: https://e.lanbook.com/book/126907

JlonmosHuTeENbHAS:

1. 'muuka H. JI. O6mas xumust [Tekcr]: Yuednoe mocodue mist By3os / ITog pen. A.JM.Epmakosa.
M.: UnTerpan-Ilpecc, 2002.- 728c.

2. Koposun H. B. O6mmasg xumust [Teker]: Yuebuuk musg By30B. M.: Beicmas mikosa, 2003.- 557c¢.
3. Kyaeman A. I'. O6masg xumus [Tekcer]: Yueonuk. M.: Konoc, 1979.- 528c.
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%25u0421%25u041a%25u041e+%25u0427%25u0413%25u0410%25u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0

Ilepuoauyeckue M31aHUA:

«[Ipubopel M TEXHUKA SKCIEpUMEHTa», «JlocTmxkenus Hayku u TexHUKH B AlIK»,
«MexaHu3zanuss W dJeKTpuduKanus  CeIbCKOro  Xo3shcTBay, «CHOMPCKUN  BECTHUK
CEJIbCKOXO035IMCTBEHHOU HAayKn», «CelbCKOXO03sICTBEHHbIE MAILIMHBI U TEXHOJIOTUNY, «Poccuiickas
CEJIBbCKOXO35MCTBEHHAS HayKa», «CBETOTEXHUKAY», « DHEPTOHAA3Z0P».

8. Pecypchbl HHGOPMAITHOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEpHET», HE00X0AUMBbIE
JJIS1 OCBOEHM S TN CIUNIIMHBI

1. EnnHOE OKHO AOCTYyIa K y4eOHO-MeTOIMYeCKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. YuuBepcuretckas 6ubarnoreka ONLINEhttp://biblioclub.ru

9. MeToandyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

Y4eOHo-MeTonuuecKue pa3padborku umeroTcst B Hayunoit  6ubnuoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. Tuaponus coneld [DAEKTPOHHBIM pecypc] : METOA. yKa3. JUIsi CaMOCTOSTEIbHOU pPabOThI
CTYEHTOB [0YHOH W 3a04yHOM (popmbl oOyueHust HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
DJIEKTpOIHEPreTUKa M 3ekTpoTexHuka, 19.03.02 IlpoaykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 DOxcrnyarauusi TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, CIEHHATIbHOCTU
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornueckue cpeactal / coct. E. K. barosckas ; HOxno-
VYpansckuii 'AY, Uactutyt arponnkeHepun .— Yenaounck: FOxuo-Ypansckuiit 'AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmmorp.: c¢. 18 (3 na3e.)— 0,3 MB.— Jloctyn W3 JOKaJdbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HeOpraHMYeCKMX COEIMHEHUH [DJIEeKTpOHHBIM pecypc] : MeToA. yKa3. Ui
CaMOCTOATENIbHONW PabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampaBieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcruiyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUX MAIMH U
KOMIUIEKCOB, cnermaniboctu 23.05.01 Hazemnble TpaHCcOpTHO-TEXHONIOTHYECKUE cpeacTBa] / coct. E.
K. baroBckas ; HOxno-Ypambckuit I'AY, Huctutyr arpoumkenepun .— YensOunck: HxHO-
VYpansckuii 'AY, 2019 .— 29 c. : wi., Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctym u3
JIOKaabHOM ceTH. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DJEeKTpoJM3 BOIHBIX PACTBOPOB COJIEM [DJIEKTPOHHBIA pecypc] : METOHd. yKa3. s
CaMOCTOSITENIbHOU Pa0OTHI CTYJCHTOB [04HOM M 3a0uHOU (opmbl 00yueHust HampasieHuir 35.03.06
Arpounxenepusi, 13.03.02 DnektposHepretuka u snekTporexnuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Oxcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIUIUH U
KOMIUIEKCOB, criennaibHOCTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBal / cocT. E.
K. Barosckas ; FOxno-Ypansckuit 'AY, Uncturyr arpoummxeHepuun .— YemnsOunck: FOxHO-
Ypansckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIOKaJbHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHMCIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKLUHU [DIEKTPOHHBIMN pecypc] : MeToA. yka3. Uit
CaMOCTOSATEIIbHON paboTHI [ 7151 OakaaBpOB OYHOM M 3a04HOM (hopmbI 00yueHwus HanpasiaeHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaranus —TpaHCHOPTHO-TEXHOJOTMYECKUMX MAIMH U
KOMIUIEKCOB, cnermanibHoctu 23.05.01 HazemHble TpaHcOpTHO-TEXHONIOTHYECKUE cpeacTBa] / cocT. E.
K. baroBckas ; HOxno-Ypambckuit I'AY, Huctutyr arpoumkenepun .— YensOunck: HxHO-
VYpansckuii T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn u3 JIOKQJbHOW CETH.
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5. Tepmonunamuka. KruHetnka [DaeKTpOHHBIM pecypc]| : METOA. yKa3. i CaMOCTOSTEIbHON
paboThI CTyEHTOB [OYHOW M 3a04HOM (Qopmbl 00ydenus HampasiaeHuid 35.03.06 ArpounxkeHepus,
13.03.02 DnekTposaHepreTrika M 3yekTpoTexHuka, 19.03.02 I[IpoayKTel NMUTaHUS W3 PACTUTEIHHOTO
celpbsi, 23.03.03 Okxcrulyatauuss TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH U KOMIUIEKCOB,
cnernanbHocT 23.05.01 Hazemusie TpancnopTHO-TexHOMOTrHYeckue cpeactsal / coct. E. K. baroBckas
; FOxkHO-Ypansckuit [AY, Uucturyt arpounxenepun .— Yensaounck: FOxno-Ypansckuit 'AY, 2019
— 12 ¢. : Tabn. — bubmuorp.: c. 12 .— 0,2 MB .— Jloctyn w#3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIO0JIb3YyeMble IPH OCYILIECTBJICHUH 00Pa30BaTEJIbLHOTO
npouecca no AUCUMILINHE, BKIIYAs NepeYeHb NPOrpaMMHOIo odecrnedyeHus 1
HH(GOPMAIIMOHHBIX CHPABOYHBIX CHCTEM,

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTaHIMH MPEJOCTaBIIACTCS JOCTYI K 0a3aM JaHHBIX:

- Koncynperant [Tmtoc (cripaBo4HBIC TPABOBBIE CUCTEMBI);

- Texakcnept (uH(popMaoHHO-cripaBoyHas cucrema 'OCToB);

- «CenbXx03TeXHHMKa» (ABTOMAaTU3UPOBAaHHAS CIIPABOYHAs CUCTEMA).

[Tepeuens muneH3nOHHOTO MporpamMMmHoro obecredenus: MyTestXPRo 11.0, PTC MathCAD
Education - University Edition, Mot Oduc Cranaaptaeiii, Windows XP Home Edition OEM Sofware,
Kaspersky Internet Security, Kaspersky Endpoint Security

11. MaTepuajbHoO-TeXHUYecKas 0a3a, He00OXoAUMAS VISl OCYIIeCTBJICHHUS
00pa3oBaTeILHOIO NMpolecca no TUCHUILINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, NPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAILlEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBAMM 00y4eHusl

1. Jlaboparopust xumun 3083, ydeOHast ayAuTOpHUS ULl MPOBEACHUS 3aHATHHA JEKIIMOHHOTO H
CEMHHApPCKOr0 THUIIOB, TPYNIOBBIX M HMHAWBHUIYaJbHBIX KOHCYJIbTAIMil, TEKYIIEro KOHTPOJA U
MIPOMEKYTOUHOM aTTeCTalllH, OCHAIlEHHAast JabopaTopuelt MoJIoKa

2. Jlaboparopust xumuu 3093, ydaeOHas ayauTopus IJIsi MPOBEICHHS 3aHATHHA JIEKIIMOHHOTO H
CEMUHAPCKOr0 THIIOB, TPYMIOBBIX W HWHIWBHUAYaJIbHBIX KOHCYJIbTALlMM, TEKYIIErOo KOHTPOJS U
MMPOMEKYTOYHOM aTTECTAIlMU, OCHAIIICHHAS] aHAIUTUYECKOU JJTabopaTopuei

[TomereHus At caMOCTOSATENEHON PabOThI 00yUYarOIIUXCSI

1. IMomemenue 303 st caMOCTOSATENBHON pabOThI, OCHAIIIEHHOE KOMITBIOTEPHOW TEXHUKOU C
MOJIKJIIOUEHUEM K ceTH «HTepHeT».

IlepeyeHb 0OCHOBHOTIO y4eOHO-1a00paTOPHOro 000pyA0BaHHS
. BBIIIPSMUTETTh

. BECbl aHAJIUTHUYECKHE

. MydenpHas 1edb

. BECbl TEXHUUYECKHE

. CYIIMJIbHBIN KA

. TEpPMOCTAT

. JUCTUILISITOP

. MUKPOKAJIBKYJITOP MPOrPaMMHPYEMBIit

9. cexyHaomep

10. pH — meTp-mumumuBoasT™MeTp pH — 300;

11. noHomep-yHuBepcanbHbii DB-74

12. cteny «bbITOBbIE XUMUYECKNE UCTOYHUKU TOKA»

0 JONWn h WN—
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13. ycraHoBKa 115 OTnIpeiesieHrsl o0beMa BOAOpOIa

14. ycraHoBKa JUIs TPOBEACHUS PadOT 1O SIEKTPOXUMHH

15. kanopumertp

16. obyuaromiyie 1 KOHTPOIUPYIOUIHE KOMIIBIOTEPHBIE IPOTPAMMBI
17. MUKpPOCKOTIBI.

18. KOoMILIEKTHI MJIaKATOB 110 OCHOBHBIM pa3jiejaM XUMHH.

12. UnHoBanuoHHbIe GopMbl 00pa30BATEIbHBIX TEXHOJIOTHIH

Bun 3agaTus
Jlexuun JI3
®dopmbl paboTHI
AHanM3 KOHKPETHBIX CUTYalHi + -
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IIPH/IO/KEHHUE Nel

®OH/JI OHEHOYHbIX CPEACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJICHUS POMEKYTOYHOM aTTeCTAlluU
obyuarontuxcst mo nucuuiinae b1.65.04 Xumus

Cnenunanbaocts23.05.01 HazemMHble TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPeACTBA

Cnenpnanuzanus Ne3«TexHudeckue cpeacTBa arponpoMbIILIEHHOT0 KOMILJIEKCA»

YpoBeHb BBICIIET0 00pa30BaHMs — CIIEUATUTET

KBanmudukarnms - mH:KeHep

dopma 00yueHUs — OUHAs

Yena0MHCK
2020
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1. KommnereHunum ¢ ykazanueMm 3tana ux ¢popmuposanus B npouecce ocsoenusi OINOII

KoMmerenmnuu no qaHHOM nucuumuimae GopMUpyrOTCs Ha 6a30BOM JTarie.

KonTponupyembie KonTpoaupyemblie pe3ynbTaTsl 00y4eHHs M0 AUCHUILTHHE
pe3yNbTaThl OCBOCHHUS

omon 3HAHUS YMEHHUSI HaBBIKU

(KOMIIETEHITNN )

OIIK-4 OO0yygaromumiics OObyuvarormmiics OObyuvarormmiics
CIOCOOHOCTH K TOJIKEeH 3HATB: | TOJIKEH YMETh: | TOJKEH BJIQJIETh:
camMo000pa30BaHUIO U OCHOBHBIE 3aKOHBI | UCTIOJIB30BATh HaBBIKAMHU  OMHCAHUS
HCIIOJIb30BaHUIO B XUMHUH, SIBJICHUS U | OCHOBHbBIE OCHOBHBIX
MPAKTUIECKON MPOIIECCHI, HA KOTOPBIX | XUMHUYECKHE 3aKOHBI U | XUMHUYECKHX 3aKOHOB,
JEeSTEIbHOCTH HOBBIX OCHOBaHbl TPUHIUIBI | TOHSATHUS B | SIBJICHUH U MPOIECCOB,
3HAaHUU U yMEHUIl, B TOM | I€HCTBUA  OOBEKTOB | MpoecCHOHANbHOM Ha KOTOPBIX OCHOBAHBI
yuclie B 001acTIx npodeccuoHanbHOM NEeSTebHOCTH W JUIA | IPUHLMIBI  AeWCTBUA
3HAHUH, JESITEIIbHOCTH U | pelIeHUS HHKEHEPHBIX | 00BEKTOB
HEIOCPEICTBEHHO HE KOTOpBIC 3amad - (b1.6.04-Y.1) | mpodeccuonanbHOM
CBSI3aHHBIX cO chepoit UCTIONB3YIOTCS TUTST NeSTeNbHOCTH "
npodeccuoHanbHOM pelIeHNs NHXEHEPHBIX KOTOpBbIE
NEITEIbHOCTH 3amad - (b1.5.04-3.1) HCTOJIb3YIOTCS hias:

pelIeHNs HHKEHEPHBIX
3agad - (b1.5.04-H.1)

OIIK-6 OO0yuarommiics OO6yuarommiics OO6yuarommiics
CIOCOOHOCTh JIOJKEH 3HATh: TOJKEH YMETh: | TOJDKEH BJIQJICTh:
CaMOCTOSITENIbHO WJIK B | OCHOBHBIE 3aKOHBI | HCIIOIb30BATh HaBbIKAMHU  ONMCAHUS
COCTaBe IPYIIIbI TEPMOIUHAMUKHU U | OCHOBHBIC 3aKOHBI | OCHOBHBIX  3aKOHOB
OCYIIECTBIISITh HAYYHYIO | TEIJIOMaccooOMeHa, TEPMOJUHAMUKHU U | TepPMOJAMHAMUKHI u
JESTENIbHOCTD, pealin3ysl | HEOOXOAMMbIE JUTSL | TETJIOMaccooOMeHa, TEIJIOMaccoOOMeHa,

CIeIUaIbHBIE CPEJICTBA U

MCTO/bI MOJIYYCHUA
HOBOI'O 3HAHUA

pelIeHNs] MHXEHEPHBIX
3anad - (b1.5.04-3.2)

B TpOoQeCCHOHATBHOU
NESTENbHOCTH W JUIS
peIIeHHsI MH)KEHEPHBIX
3anay - (b1.5.04-Y.2)

SIBJIEHUM U MPOIIECCOB,
Ha KOTOpBIX OCHOBAHBKI

NPUHIUIBL  TEHCTBHS
00BEKTOB
npodeCcCuOHATBHON
ACATECIIbHOCTHU )41
KOTOpBIE
HCIIOJIB3YIOTCHA JJISL

pelIeHNs HHKEHEPHBIX
3anad - (b1.5.04-H.2)

2. Iloxa3aTean, KpUTEPHH M IIKAJA OLEHUBAHHUS C(POPMHPOBAHHOCTH KOMIIeTeH M

[Tokazarenu Kpurepnu u nikayia onieHUBaHUsI PE3yIbTATOB 00YUYEHUS MO AUCIUILTHHE
oneHnBanus | HegocTaTouHbIi JlocTaTo4YHBII Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YpOBEHb YpOBEHb
b1.5.04-3.1 | Obyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE ci1abo 3Haet HE3HAUYUTEJIbHBIMU Tpedyemoii
XUMHUYECKHE OCHOBHBIE olnOKaMu U CTETEHbIO MOJTHOTHI
3aKOHBI, SIBJICHUS XUMHUYECKHE OTICTbHBIMU ¥ TOYHOCTH 3HAET
U TIPOIIECCHI, HA | 3aKOHBI, ABJIEHUS U | MpoOenaMu 3HaeT OCHOBHBIE
KOTOPBIX MPOIECCHI, HA OCHOBHBIC XUMHYCCKHE
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OCHOBAHBbI

KOTOPBIX OCHOBAHLIL

XUMHNYCCKHUC

3aKOHBI, ABJICHUA U

TIPUHITAITBI TIPUHITAITBI 3aKOHBI, SIBJICHUS IPOIIECCHI, Ha
NeHCTBUS NENCTBHUS OOHEKTOB MPOIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB poeCCHOHATLHON | KOTOPHIX OCHOBAHBI TIPUHITAITBI

npodeccuoHanbH JEeSTEIbHOCTH U MIPUHIIAIIBI NENCTBHUS O0BEKTOB
Ol AeSATENTbHOCTH KOTOpBIE JeHCTBHSI OOBEKTOB | MpodhecCHOHATBHON
1 KOTOpBIC UCIIONIB3YIOTCS I | PO ECCHOHATBHON JEeSTeIbHOCTH U
UCTIONB3YIOTCS peIeHHs JeSITeTbHOCTH U KOTOpBIE
TUTSL PeIIeHUs npodeccHoHATBHBIX KOTOpHBIE MCTIONIE3YIOTCS ISt
npodeccuoHanbH 3amaq MCTIONIE3YIOTCS ISt pelieHus
BIX 33134 peeHHs poeCCHOHATBLHBIX
npodeccuoHATBLHBIX 3a1aq
3aa4
b1.5.04-Y.1 | Ob0yuaromuiics He OO6yuarommiics OO6yuarommiics OO6yuarommiics
yMeeT ciabo ymeer yMeeT yMeeT
UCTIOJIh30BATh UCTIOJTb30BaTh UCTIOJTb30BaTh UCTIOJTb30BaTh
OCHOBHBIE OCHOBHBIC OCHOBHBIC OCHOBHBIE
XUMHYECKHUE XUMHAYECKHE XUMHAYECKHE XUMHAYECKHE
3aKOHBI 3aKOHBI ¥ IOHSATUSL | 3aKOHBI U TIOHATHS | 3aKOHBI U TIOHSTHUS
TIOHSTHS JUTST IUTSL PEIICHUS IUTSL PEIICHUS IUTSL PEIICHUS
pelieHus npodeCCHOHATIBHBIX | TPOPECCHOHATBHBIX | TPO(PECCHOHATBHBIX
npodecCHOHATBH 3agaq 3a7a4 C 3agaq
BIX 337124 HE3HAYUTEIbHBIMH
3aTpyIHECHUSIMH

b1.5.04-H.1 | OOyuatomuiics He OOyyarormmiics OOyuarommuiics ¢ OOyyvarormmiics

BJIaJIEET ci1abo BiameeT HEOOJILIINMHA CBOOOHO BIIaZIEET
HABBIKAMU HaBBIKaMU 3aTpyaTHEHUSIMHI HaBBIKaMU
MIPUMEHECHHSI MPUMEHECHHSI BJIaJIceT HAaBBIKAMHU MIPUMEHECHHSI
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MIPUMECHCHHUS COOTBETCTBYIOIIIETO

0 ¢u3uKo- bu3uKo- COOTBETCTBYIOIIETO bu3uKo-
MaTEMATHYECKOTO | MaTeMaTHYEeCKOTO ¢buzuko- MaTeMaTH4eCKOT0
arrmapara, amrmapara, MeTOJIOB | MaTeMaTH4YeCKOro | ammapara, MeTOJIOB
METOJIOB aHATN3a aHanm3a u amnmapara, MeTO/IOB aHanm3a u
u MO/JICIIMPOBAHUS, aHaM3a u MO/JICIIMPOBAHUS,
MOJICTTUPOBAHUS, | TEOPETUUYECKOTO H MOJICTTUPOBAHUS, TEOPETUIECKOTO U
TEOPETHYECKOTO M | SKCIIEPUMEHTAIFHO | TEOPETUYECKOTO H | AKCIEPUMEHTAIBHO
OKCIIEPUMEHTANFH | TO UCCIEAOBAHUS | DKCHEPUMEHTATbHO | IO MCCIEIOBAHUS
OT0 UCCIIETIOBAHHS NIPU PEUICHUN T'O MCCIICIOBAHUS NIPU PEUICHUN
IPH PEIICHUN npodeccHoHATBHBIX IIPH PEIICHUN npodeccHoHATBHBIX
npodecCuoHaNIbH 3a1a4 PO eCCHOHATBHBIX 3a1a4
BIX 33724 3aaq
b1.5.04-3.2 | Obyuaromuiics He OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics ¢
3HAeT OCHOBHBIE ci1abo 3Haer HE3HAUYUTEJIbHBIMU Tpedyemoii
3aKOHBI, OCHOBHBIE 3aKOHBI omrOKaMu CTETICHBIO TIOJTHOTHI
TEPMOJMHAMUKHU ¥ | TEPMOJUHAMUKH U OTJICTHHBIMU ¥ TOYHOCTH 3HAET
TEIIOMaccOOOMEH | TerioMaccooOMeHa, | MpobenamMu 3HaeT OCHOBHBIE 3aKOHBI
a, KOTOpbIE KOTOpHBIE OCHOBHBIC 3aKOHBI, | TEPMOJUHAMHUKU U
UCTIONB3YIOTCS B UCTIOJB3YIOTCS B TEPMOJIMHAMHKHN U | TEIJIOMacCOOOMEHa,
pelieHnn pelieHnn TEIIOMAaccOOOMeHa, KOTOpHBIE
WH)XCHEPHBIX WH)KCHEPHBIX 33134 KOTOpBIE UCTIOJB3YIOTCS B
3amaq UCIIONIL3YIOTCS B pelieHnn

HWHXXCHCPHBIX 3aJa4
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pelieHun
WHXCHEPHBIX 33124
b1.5.04-Y.2 | O6yuaromuiics He OOyuaronmiics OOyuaronmiics OOyuaronmiics
yYMEET pelraTh ci1abo ymeer yMeeT pelarh yMeeT pelarh
WUH)KCHEPHBIC pemarhb WH)KCHEPHBIC WH)KCHEPHBIC
3a7a4HM C WHXCHEPHBIC 3a/1a4H4 C 3a/1a4H4 C
HCIIOJIb30BaHHEM 3a/1a4u ¢ HCITOIb30BAHHEM HCITOIb30BAHHEM
OCHOBHBIX HCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB OCHOBHBIX 3aKOHOB | TEPMOJMHAMHKH U | TEPMOJUHAMHKH U
TEPMOJMHAMHUKHN M | TEPMOJMHAMUKH M | TEIUIOMAacCOOOMEHa | TeIIoMaccooOMeHa
TEIIOMAacCOOOMEH | TeIIoMaccoOOMeHa c
a HE3HAYNTEIbHBIMHU
3aTPYAHCHUSMH
b1.5.04-H.2 | O6yuatommiicst HE OO6yuarommiics OO6yuarommiics ¢ OO6yuarommiics
BJIAJICET c1abo BiIageer HEOOJIBIITUMU cBOOOIHO BIaIeeT
HaBBIKAMH HaBBIKAMH PEIICHHS 3aTPyTHCHUSMHU HaBBIKAMH PEIICHHS
pelIeHuUsI UH)KCHEPHBIX BJIaJICET HAaBLIKAMU WUH)KEHEPHBIX
WHXCHEPHBIX 3a/1a4H4 C pelreHus 3a/1a4H4 C
3a1a4u ¢ HCITOIb30BAHHEM WUH)KEHEPHBIX HCITOIb30BAHHEM
HCIIOJIB30BAHMEM | OCHOBHBIX 3aKOHOB 3a/1a4H4 C OCHOBHBIX 3aKOHOB
OCHOBHBIX TEPMOJIUHAMUKH U HCITOIb30BAHHEM TEPMOJIUHAMUKH U
3aKOHOB TEIIOMAaccoOOMeHa | OCHOBHBIX 3aKOHOB | TEIJIOMaccoOOMeHa
TEPMOJIUHAMUKH U TEPMOJIUHAMHUKH U
TENI0MaccooOMeH TeImIoMaccooOMeHa
a

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /115l OLEHKH
3HAHUM, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEJbHOCTH, XaPAKTEPU3YIOIIMX ITANbI
¢popmupoBanus komnerenuuii B npouecce ocsoennsi OIOII

TunoBble KOHTPOJBHBIC 33JAHMS U MaTePHAIIbI, HEOOXOAUMBIE JIJISl OIICHKU 3HAHHM, YMEHUN U

HaBBIKOB, XapaKTEpU3YIOMMX 0a30BBIA 3Tanm (OPMUPOBAHUS KOMIETEHIMH B IPOIECCE OCBOCHHS
OIIOII, comepxarcs B yueOHO-METOANYECKHUX pa3paboTKax, MPUBEIEHHBIX HUXKE.

1. Tugponus comelt [DIEKTPOHHBIM pecypc] : METOHA. yKa3. JJIS CaMOCTOSATEIbHON paboThI
CTYIEHTOB [0YHOH W 3a04HON (popmbl oOyueHust HampasieHuil 35.03.06 Arpounxenepus, 13.03.02
DJIEKTpOdHEPreTUKa M 3ekTpoTexHuka, 19.03.02 IlpoaykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dxcrnyaranusi TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEHHAIbHOCTU
23.05.01 Hazemuble TpaHcmopTHO-TexHOJornueckue cpeactal / coct. E. K. barosckas ; HOxHOo-
VYpansckuii 'AY, Uactutyt arponrkeHepun .— Yenabunck: FOxuo-Ypansckuii 'AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmmorp.: c. 18 ( 3 na3zp.) .— 0,3 MB .— JlocTyn W3 JOKaJIbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Kilaccel HeopraHM4ecKMX COEIMHEHUH [DIeKTpoHHBIN pecypc] METOA. YKa3. I
CaMOCTOATENIbHOW pabOThI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampabieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaranus —TpaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, cnermaniboctu 23.05.01 HazemHble TpaHcniopTHO-TEXHONIOTHYECKUE cpeacTnal / coct. E.
K. baroBckas ; HOxno-Ypambckuit I'AY, Huctutyr arpoumkenepun .— YensOunck: HOxHO-
VYpansckuii [AY, 2019 .— 29 c. : uin., Tabn .— C npwit. — bubnuorp.: c. 28 .— 0,3 MB .— Jloctym u3
JoKaJIbHOM ceTu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf
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3. DJeKTpoJin3 BOJHBIX pAcTBOPOB cCoJiel [DNEKTpOHHBIA pecypc] : METOH. yKa3. Jid
CaMOCTOATENIbHOW PabOTHI CTYJIEHTOB [OYHOW M 3a04HOM (opmbl 00yueHus HampabieHuir 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaranus —TpaHCHOPTHO-TEXHOJOTMYECKMX MAIMH U
KOMIUIEKCOB, cnermanibHoctr 23.05.01 HazemHble TpaHcniOpTHO-TEXHONIOTHYECKUE cpeacTBal / coct. E.
K. baroBckas ; HOxno-Ypambckuit I'AY, Huctutyr arpoumkenepun .— YensOunck: HxHO-
VYpansckuiit [AY, 2019 .— 20 c. : Tabn. — C npun. — bubnuorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JOKaJIbHOM ceTu. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIMU [DJIEKTPOHHBIN pecypc| : METOH. yKa3. s
CaMOCTOSITeNTbHOU paboThI [ 17151 6akamaBpOB OYHOU U 3a04HOM opMbl 00yueHus HanpasieHuii 35.03.06
Arpounxenepusi, 13.03.02 DnektposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Oxcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUIEKCOB, criennaibHoCcTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBal / cocT. E.
K. Barosckas ; FOxno-Ypansckuit 'AY, Uucturyr arpoummxeHepuun .— YensOunck: FOxHO-
Vpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—]Jloctynm U3 JOKaJbHOM CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. TepmonunaMuka. Kunetuka [Da€KTpOHHBIA pecypc] : METOA. yKa3. sl CaMOCTOATEIbHOU
paboTHl CTYACHTOB [O0YHOW W 3a04HOM (opmbl 00ydeHus HampaBieHuid 35.03.06 ArpowHkeHEepus,
13.03.02 DnextposnepreTuka u 3ekTporexHuka, 19.03.02 IIpoaykTsl mUTaHHA U3 PACTUTEIBHOTO
ceipbsi, 23.03.03 DOkcmiyaTtauusi TPAHCIOPTHO-TEXHOJOTMYECKUX MAIIUH W KOMILJIEKCOB,
cneuuanbHocTy 23.05.01 Hazemuble TpanciopTHO-TeXHOMOrHueckue cpeacrnal / coct. E. K. baroBckas
; FOxno-Ypanbckuit 'AY, UactutyTt arpounkenepun .— Yenssouack: HOxuo-Ypansckuii [AY, 2019
— 12 ¢. : Tabn. — bubmmorp.: c. 12 — 0,2 MB .—JlocTynm u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

JlaHHBIE METOIMYECKUE MaTePHAIIbl UCTIONB3YIOTCS MPU aHATN3€ KOHKPETHBIX CUTYyalui (cM. .12

PIIJT)

4. MeToauueckne MaTepuaJibl, ONpeaesiiolme NpoueIypbl OLeHUBAHUS 3HAHM,
YMeHH i, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTePU3yIUX dTan(bl)
(¢popMupoBaHus KOMIIETEHUMH

B nmaHHOM pazzmenie METOOUMYECKUE MaTepuaibl, ONPEACISIOMINE MPOUEAYPbl OLICHUBAHUS
3HaHWH, YMEHMH, HaBBIKOB, XapaKTEPU3YIOMUX O0a30BbIM 3Tanm (OpMUPOBAHUS KOMIIETCHIIMM 110
AJUCIHUITIINHE ((XI/IMI/ISI)), MPUBCACHLI MPUMCHUTCIIBHO K KaXXJI0OMY U3 HCIIOJIb3YCMbIX BHUJIOB TCKYIICTO
KOHTPOJISI YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTAllMU 00YyJarOIIHXCSl.

4.1. OneHoOYHbIE CPeACTBA ISl MPOBEAEHUS TEKYIEro KOHTPOJIsl yCIIeBaeMOCTH
4.1.1. Oruer o naboparopHoii pabote

OTtyeT no 1abopaTOpHON PadbOTE UCIIOIB3YETCS IS OLICHKH KaueCTBa OCBOSHUS 00y4YarOIUMCs
OCHOBHOU Tpo(hecCHOHATBHOM 00pa30BaTeIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAWCIHUILTAHBL
Copepxanue u ¢popMa oTueTa 1o JabopaTopHbIM paboTaM MPUBOAUTCS B METOJAUYECKUX yKa3aHUAX K
naboparopaeiM pabotam (m. 3 POC). ConepkaHue oTueTa W KPUTEPUM OLEHKH oTdera (Taldir.)
JOBOJATCS 10 CBeleHUs OOydaroluxcsi B Haudajie 3aHsATHil. OT4eT OIeHMBAeTCs 0 YCMOTPEHUIO
MpernojaBaTeliss OMEHKOW «OTIIMYHOY», «XOPOIIOY, «yIOBICTBOPUTEIHHO», «HEYIOBICTBOPUTEIILHO)
WJTU OIICHKOHM «3a4TeHOY», «HE 3a4TeHOo». OIeHKa «3a4TeHO» CTaBUTCA OOydaromumcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPUSM, YCTAHOBICHHBIM JJISl TOJIOKHTEIBHBIX OICHOK («OTIUYHOY,
«XOpOILIO», «yIOBIETBOPUTEIBbHO»). OlLieHKa 00BABISAETCS 00yYaroleMycs HEmoCpeICTBEHHO IOociie
C/Iauy OTYeTa.

Ikana Kpurepun oueHuBanus

OneHka 5 - U3JIOKEHHE MaTepuasa JOTUYHO, TPAMOTHO;
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(oTIU4YHO) - cB0OOIHOE BJIaJICHUE TEPMUHOJIOTHEH;

- YMCHHC BBICKA3bIBATh U OGOCHOBaTB CBOM CYXJCHUS TPHU OTBCTC HaA
KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIMUCBIBATb XUMHUYCCKUC 3aKOHBI, SIBJICHU U TPOILICCCHI;

- YMEHHE MPOBOJIUTH M OIECHUBATH PE3yJIbTaThl H3MEPEHUI;

- CIOCOOHOCTh penIaTh 3a0a4H.

- U3JI0KEHHE MaTepuasa JOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIAICHUE TEPMHUHOJIOTHEH;

Ouenka 4 - OCO3HaHHOE NPUMEHEHHE TEOPETUYECKUX 3HAHUU MJI1 ONHUCAHUS
(xopo110) XUMHUYECKUX 3aKOHOB, SIBJICHUW M TMPOILIECCOB, PELICHUS KOHKPETHBIX
3ala4, TMpPOBCACHHA U OLCHHUBAHUSA PC3YJIbTATOB H3MepeHHﬁ, HO
coJiep’kaHue ¥ popma OTBETa UMEIOT OTAeNIbHbIE HETOUHOCTH.

- U3JI0’KEHHE MaTepuasa HEMOJHO, HEMOCIEA0BaTENbHO,
- HETOYHOCTH B OIPEICICHUU IMOHATHM, B NPUMEHEHUM 3HAHUW IS
ONMUCAaHUs XHMHMYECKHUX 3aKOHOB, SIBICHHM M IMPOLECCOB, PEIICHUS
KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLIEHUBAHUS PE3YJIbTATOB U3MEPEHUH,
- 3aTPYJAHEHUSI B 000CHOBAHUU CBOUX CYXJICHUH;

- 0OHapy>KuBaeTcsi HEAOCTAaTOYHO TIyOOKOEe IMOHUMaHUE H3YyYEHHOIO
MaTepHuana.

Ouenka 3
(YIOBIETBOPUTEIHLHO)

- OTCYTCTBHE HEOOXOIUMBIX TCOPETUUCCKUX 3HAHHIA, JOMYIIEHBI ONIHOKH

B ONpEACTICHUN MOHITHH W ONMMCAHWU XUMHUYCCKUX 3aKOHOB, SIBJICHUU U
Onenka 2 MPOIECCOB, MCKWKEH HMX CMBICI, HE pEIIEHBI 3aJlayd, HE MPaBUIBHO

(HeyIOBIIETBOPHUTEIHHO) | OLEHUBAIOTCS PE3YIIbTAaThl U3MEPEHUH;

- HE3HaHHWE OCHOBHOI'O MaTepHualla y4eOHOH MpOrpaMMBbI, IOMYCKAOTCS

rpyObIe OITMOKY B U3JIOKEHUH.

Ikana Kpurepun oneHuBanus

- U3JI0’KEHHE MaTepHrala JJIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATH CBOM CYXKJCHMS IPU OTBETE Ha

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATH XUMUYECKUE 3aKOHBI, SIBJICHUSI U ITPOLIECCHI;

- YMEHHUE POBOAMTH U OLICHUBATh PE3YJIbTaThl U3MEPEHUI;
- CIIOCOOHOCTH peIIaTh WHKCHEPHbIE 33/a4M (JOIMyCKAETCs HaIn4He
MaJIO3HAYUTENBHBIX OIIMOOK HJIM HEJOCTAaTOYHO IOJHOE PACKPHITHE
COJepKAaHMWE BONpPOCA WIM IOrPEHIHOCTh  HENPUHLUIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLIeHKA «3a4TEHO»

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUHN; JOMYIIEHBI
OLIMOKH B OINpPECIICHUH MOHATHIA U ONMHMCAaHUM XUMHUYECKHUX 3aKOHOB,
SBIIGHUM W TPOLECCOB, MCKAXEH MX CMBICI, HE PEIICHBI 3a/a4u, HE
NPaBUIBHO OLEHUBAIOTCS PE3YJIbTAThl H3MEPEHHIA;

- He3HaHUE OCHOBHOTO MaTepuaia yueOHOH MporpaMMBl, JOMYCKAIOTCs
rpyObIe OITMOKH B U3JI0KEHUH.

OI1LIeHKa «HE 3aYTEHO)

4.2. Illpoueaypsl M OLIEHOYHbIE CPEACTBA /sl MPOBEIEHUS MPOMEKYTOUYHON aTTeCTALNHU

4.2.1. Dx3ameH
DOK3aMeH sBisieTcss (GOpMON OIEHKHM KadecTBa OCBOCHUSI OOYYalOIMHUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHOW HPOTrpaMMbl 10 pasjenam IuCHMIUIMHBL [lo pesympTaram
9K3aMeHa 00y4arolIeMyCsl BBICTABISCTCSA OLIEHKA «OTIUYHO», «XOPOILOY, «YIOBIECTBOPUTEIBHO» WIN
«HEYOBJIETBOPUTEILHOY.

24




DK3aMeH MO JUCHMIUIUHE MPOBOJUTCS B COOTBETCTBHM C DPACIHUCAHUEM MPOMEKYTOUHOM
aTTecTallii, B KOTOPOM YKa3bIBa€TCA BPEMS €r0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclucaHue pa3MeniaeTcsd Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
o(unmansHOM caiite YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHUU I TPOMEKYTOUHOH aTTeCTallMM OOYYalOIIUXCSl YCTaHABIMBACTCS
paboueii mporpaMMoi AUCHUIUIMHBI M TOBOAMUTCS 10 CBEJACHUS 00yYarOIUXCsl B Ha4aIe CeMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK TIPaBUIIo, Jiekropamu. C pa3pemieHus 3aBeayoniero kageapoi Ha
9K3aMEHE MOXET MPUCYTCTBOBATH MPENOaBaTeNlb Kadeaphl, MPUBICYCHHBIN I MOMOIIU B MPUEME
sK3aMeHa. B ciydae oTCyTCTBUS BeAylIero mpernojaBaTesis SK3aMeH MPUHUMAETCs MperoaaBaTesiem,
HA3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[IpucyTcTBHE Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropshKeHHs PeKTopa, MPOPEKTopa Mo yueOHoi paboTe mim fAekana (pakyabTeTa He JOMyCcKaeTcs.

OOGyuaromuecs pH SIBKE Ha IK3aMEH 00513aHbI UMETh ITPH ce0€ 3aUeTHYIO KHUKKY, KOTOPYIO OHH
IIPENBABIAIOT DK3aMEHATOPY.

Jls mpoBenieHus SK3aMeHa BeAYIIUHA MpenoiaBaTeNlb HaKaHyHe MoJydaeT B JeKaHaTe 3a4eTHO-
AK3aMEHALIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsl B J€KaHAT MOCIE OKOHYAHUSI MEPONPUSATHS B
JIeHb MPOBEACHUS SK3aMeHa UM YTPOM CIIEYIOIIEro JTHS.

DK3aMeHbl TPOBOAATCS MO OuieraM B YCTHOM WIH NHCHbMEHHOM BHUAE, MO0 B BHIE
TECTUPOBAHUSL. DK3aMEeHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadenpoill HK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPKIAIOTCS 3aBEAYIOLIUM
kadeapoii exxerogHo. B 6unere comepKuTCs 2 TEOPETUIECKUX BOTIPOCA U 3a1a9a.

DK3aMeHaTOpy NPEIOCTaBISETCS MPABO 3a/1aBaTh BOMPOCHI CBEPX OWIIETa, a TaKKe MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh [JIsl PEHICHMs 3aladd U IPUMEphl, HE BBIXOJAIIME 33 PAMKHU
MIPOMICHHOI0 MaTepuaa o U3y4aeMot AUCLUILIMHE.

3HaHMs, YMEHUS U HABBIKM OOYYAIOIIUXCS OMPENESIOTCS OLEHKAMHU «OTJIMYHOY, «XOPOILIOY,
«YIOBJICTBOPUTEIBHO»,  «HEYJOBJIETBOPUTEIBbHO»,  KOTOPbIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B IeHb SK3aMeHa.

[Ipu mpoBeeHMH YCTHOTO 3K3aMEHa B ayAMTOPUU HE JOJDKHO HAXOAUThCS Ooyiee BOCHMHU
oOyJaroluxcsi Ha OJIHOTO MPeroaaBaTess.

IIpu mpoBeneHMM YCTHOTO 3K3aMEHa OOYYaIOLIUIiCS BBIOMPACT 3K3aMEHAIMOHHBIA OWIET B
CIIy4aiflHOM MOpSAKe, 3aTeM Ha3bIBaeT (haMUIIUIO, UM, OTUECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.

Bo Bpems »sk3ameHa oOydarolmiuecsi MOTYT IOJIb30BaThbCsi C pa3pelieHHus HK3aMeHaTopa
MPOrpaMMO#  JUCIUIUIMHBI, CIPABOYHOWM W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU IMOCOOMSIMHU U
TEXHUYECKUMH CPEJICTBAMH.

Bpems moAroToBku oTBeTa Mpu cade dKk3aMeHa B YCTHOU (popMe JOIKHO COCTaBISITH HE MEHEe
40 MuHYT (TI0 KeNaHUI0 00YYaIOIIErocss OTBET MOKET OBITh JOCPOYHBIM). Bpems otBera — He Gonee 15
MUHYT.

OOy4Jaromuiicst, UCTIBITHIBAIONIUIN 3aTPYJHEHHS TIPU MOATOTOBKE K OTBETY IO BHIOpAaHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM MPOAJIEHUEM BpPEMEHU Ha
moAroTOBKY. [Ipyn OKOHUYATENbHOM OIIEHMBAaHWW OTBETA OIICHKA CHIDKASTCS Ha OAWH Oal. Beimaua
TpPEThero OuseTa He pa3peniaeTcs.

Ecnu oby4aromuiicst SBUIICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXOXKACHUS aTTeCTallun
B CBS3M C  HENOATOTOBIEHHOCTHhIO, TO B  BEAOMOCTH €MY BBICTaBISIETCS  OLIEHKA
«HEYJOBJIIETBOPUTEIBHO.

Hapymenue nucHUIUIMHBI, CIHCHIBAaHUE, MCIIOJNBb30BaHHE OOYYarOMIMMUCS Hepa3pelleHHbIX
MEYAaTHBIX M PYKOMUCHBIX MAaTEPHAIOB, MOOWIBHBIX TeNe(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHOU TEXHUKHU BO
BpeMsS aTTECTAlMOHHBIX HWCIBITAHWA 3ampenieHo. B ciiydae HapylieHHs 53TOro TpeOOBaHHS
npernojaBaTesib 0053aH yJAIUTh 00y4YaloIerocs U3 ayIMTOPUU U IPOCTaBUTh EMY B BEZIOMOCTH OLIEHKY
«HEYJOBJIETBOPUTEIBHO.

BricTaBneHue o1eHOK, MOJy4YeHHBIX MPU MOABEICHUN PE3YIbTaTOB IPOMEKYTOYHON aTTeCTaIlHH,
B 3a4€THO-3K3aMEHAIMOHHYIO BEAOMOCTh M 3aU€THYIO KHMXKKY MPOBOJUTCS B MPUCYTCTBUU CaAMOTO
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oOyuatomerocsi. [IpenonaBareny HecyT MEPCOHAIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHHs 3aIIUCEHN O pe3ysbTaTaxX IPOMEXYTOYHOM aTTECTALIMHU B 3a4€THO-IK3aMEHALIUOHHYIO
BEJIOMOCTb U B 3a4€THbIE KHUXKH.

HesiBka Ha 5K3aMeH OTMedYaeTcss B 3a4€THO-3K3aMEHAIIMOHHOW BEJOMOCTU CIIOBAMH «HE
SIBUJICS».

Jist 00ydaronxcs, KOTOpbIE HE CMOTJIM C/IaTh 9K3aMEH B YCTAaHOBJICHHbIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUO]I JIMKBUAALNHU 3310JKEHHOCTU. B 3TOT mepuon npenoaaBareinu, IpUHUMAaBIINE
9K3aMCH, NOJDKHBI YCTAHOBUTH HC MCHCC 2-x I[Heﬁ, Korga OHHU 6y,Z[YT MMPpUHHUMATh 3aJ0JIKCHHOCTH.
WNudopmanus o TMKBUAAINYT 33J0DKEHHOCTH OTMEUYAETCs B 9K3aMEHAIMOHHOM JIUCTE.

O6y‘{aIOH_II/IMC}I, MMOKa3aBIIMM OTJIUYHBIC W XOPOHIMC 3HAHUA B TCUCHUC CCMCCTpa B XOIC
MTOCTOSIHHOTO TEKYILIET0 KOHTPOJISl YCIIEBAEMOCTH, MOKET OBITh ITPOCTaBJICHA YK3aMEHAIMOHHASI OLIEHKA
AOCPOYHO, T.C. 663 caadyu 5K3aMcCHa. OI.[GHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIU B 3a4CTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBa.HI/II[I:I " Jiia ¢ OrpaHUYCHHBIMU BO3MOXKHOCTAMHA 340POBbs, MOT'YT CAaBaTh 5K3aMCHBI B
MEKCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHINBUyaIbHBIM YyUeOHBIM MJ1aHOM. VIHBanu bl 1
Jiia € OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS, UMCIOINNEC HAPYIICHUA OIMOPHO-ABUTATCIILHOTO
anmapara, [JOMYCKalOTCsl Ha aTTeCTAllMOHHbIE WCIBITAaHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeneHHs MPOMEXKYTOUHON aTrTecTalluu A OCOObIX CIy4yaeB H3JI0XKEHa B
«[TonoxeHnn 0 TeKyIeM KOHTPOJIE YCIIEBaeMOCTH M MPOMEKYTOYHON aTTeCTaIlli O00YJarOIIUXCs 110
OIIOII GakanaBpuara, crienuanurera U Maructparypbe» ®I'BOY BO IOxnO-Ypansckuii 'AY (2016
T.).

[lkana 1 KpUTEpUH OLEHUBAHUS OTBETA O0YUAIOLIEroCs MPECTABICHbI B TA0IHIIE

Ikana Kpurepun oueHuBanus

BCECTOPOHHEE, CHUCTEMAaTUYECKOE U TJIyOOKOEe 3HAHUE IMPOrPAMMHOIO
Onenka 5 MaTepuanga, YCBOEGHHWE OCHOBHOM M JOINOJHUTEIBHON JMTEPATypBHl,
(oTHM4HO) PEKOMEHJ0BAaHHOM HPOrpaMMOM JUCIUIUIMHBI, MPaBUWIBHOE pEIICHHE

3aJ1a4M.

IIOJIHOE 3HAaHUE NPOrpaMMHOrO0 MaTepuala, YCBOCHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BAHHOU B Iporpamme, HaJIn4ue
(xoporo) MaJIO3HAUYUTENIBHBIX OIIMOOK B PELIEHUM 3a/lauyd, WM HEeIO0CTaTOYHO

IMOJIHOC PACKPBITUC COACPKAHNUC BOIIPOCA.

3HAHUC OCHOBHOI'O IMMPOrpaMMHOI'0 MaTrcpuajia B MUHUMAJIbHOM O6’beM€,
MOrpCIIHOCTU HCIIPUHIIUITHAJIBHOTO XapaKTCPa B OTBCTC HA DK3aMCHC U B
PEIICHUHU 3aJa4H.

Ornenka 3
(Y1OBIETBOPUTEIBLHO)

Onenka 2 nmpoOensl B 3HAHMSAX  OCHOBHOTO  IMPOTPAMMHOTO  MaTepuana,
(HeyIOBIIETBOPHUTEIHHO) | MPUHIUITHAILHBIC ONTHOKHU IPU OTBETE HAa BOTIPOCH U B PEIICHUH 3aa4H.

Bomnpocskl Kk 3xk3aMeHy

OCHOBHBIE 3aKOHBI XUMHHU.

DKBUBAJICHT 3JIEMEHTOB. 3aKOH SKBHUBAJICHTOB.

OKBHBAJICHTHI IPOCTHIX U CJIOKHBIX BEIIECTB.

CoBpeMeHHas TeOpHsi CTPOCHHUSI aTOMA.

[Topsimok cocraBneHust 3MeKTPOHHBIX (hopmyi. [Tpumepsr.

Pacnipenenenue 351eKTPOHOB MO SHEPTETUUECKUM STUEHKAM.

. DHEeprusi MOHU3AIUH U JIEKTPOOTPHUIIATENBHOCTE. MI3MeHeHune ux B nepuoauyeckoit cucreme /. 1.
Menpeneena.

8. CKOpOCTh XMMHUUYECKUX PEaKIMil. 3aKOH JECHCTBYIOIIMX MaccC.

9. 3aBHCHMOCTBH CKOPOCTH PEAKLIUU OT TEMIIEPATYPHI.

10. Xumunueckoe paBHoBecue. Koncranrta paBuoBecus. [Ipuniun Jle—Illarense.
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11. 1-3ak0oH TepMOaMHAMHUKH. DHTaNbNUs. TepmMoxumMuueckue ypaBHeHus. 3akoH ['ecca.

12. 2—3akoH TepmoauHaMuku. DHeprusa [ n66ca. Hanpasinenue npoTekaHus IpoIeccoB.

13. XapakTepucTrka MoJsipHOM U HEMOJIIPHOW KOBAJEHTHOU CBsi3U. [IpuBecTH mpumMepsl.

14. JlonopHo-akuentopHas cBsi3b. [Ipumepsl.

15. Bonopoanas cBsi3b. [Ipumepsl.

16. MonHas cBs3b. [Ipumepsl.

17. CiocoOsI BeIpaKeHHST KOHIIGHTPAIIUH PACTBOPOB.

18. PactBops! HeanekTponuToB. Anuddysus. Ocmoc. 3akon Bant—T odda.

19. laBnenue nmapa Hag pactBopamu. 3akoH Payis (1).

20. I3MeHeHue TeMniepaTypbl KUIIEHUS U 3aMep3aHusl pacTBOpoB. 3akoH Payns (2).

21. PactBopsl anektponutoB. M3oToHnuecknii KO3 UITUEHT.

22. Teopust 3NEKTPOJIUTHUECKON TUCCOIUAIUU.

23. CryneHuarasi AMCCOIMALMs KUCJIOT, OCHOBAHUI U COJIEH.

24. Crenens auccounanuu. GakTopsel, BIUIIOUUME HA CTENEHb AUCCOLMALINH.

25. Monnoe npousseaeHue Boabl. PH cpenbl. UHaukatopsi.

26. Bo3aMoskHbIe ciyyau ruaponusa coiei. [Ipumepsr.

27. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipumepsr.

28. AM(pOTEpPHOCTD.

29. OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA JIEMEHTOB U MX MOJI0KeHHE B cucteme JI.11.
MenneneeBa. OCHOBHBIE OKUCIUTENN U BOCCTAHOBUTEH.

30. DnexkTpoaHbIi TOTeHIIHAL. BOTOPOAHBIN 3JIEKTPOI.

31. HopmainbHble 31€KTpOAHbIE TOTEHLUANBI. P HanpspkeHU METalIoB.

32. N'anpBannveckuii anemeHT. [Ipumepsl.

33. OJIC ransBanndeckoro aeMenTa. ®opmyna HepHera.

34. DneKTpou3 pacTBOPOB M paciuiaBoB. 3akoH Dapajes.

35. [porecchl, mpoTeKaroIye Mpyu IEKTPOIN3E C PACTBOPUMBIM aHOZOM. O0IacTH MPUMEHEHUS
AIEKTPOJIN3A.

36. AKKyMynsaTOpbl. THUIIBI aKKyMYJISITOPOB.

37. IIpouecchl, MpOTEKAIOIIKNE MPH Pa3pPAIKE U 3apsAJIKE CBHHIIOBOIO aKKyMYJIATOpA.

38. OOme XUMHUYEeCKUe CBOWCTBA METAIIJIOB.

39. BzaumonencTBue METAIJIOB C KUCIIOTaMHU.

40. AzotHas kucinoTa. OcoOEHHOCTH B3aMMOJICHCTBHS C METaJLIaMHU.

41. Mertoapl OJIy4eHHUST METAIIOB U3 pya. [I[puMepsl COBpeMEHHBIX CIIOCOOOB MOJMYyUYECHUSI METAIIIIOB.
42. KommuiekcHble coeuaenus. [Ipumepsl. BHenHAsS 1 BHYTpeHHSA Chephl.
KommiekcoobpazoBatensb. 3apsa KoMIuieKkcHOro noHa. KoopaunanmonHoe uucino. JIuranmb.
43. Tlonumepbl. PU3UKO - MEXaHUYECKHE CBOMCTBA MOIUMEPOB. TpH COCTOSIHUA: CTEKI000pa3HoOe,
BBICOKORJIACTUYHOE, BA3KO—TEKyUee.

44. Ilonumepsl. [Ipupoansie u cunteTnyeckue noaumepsl. CoctaB nonumepos. 3BeHo. Llens. Crenenb
noauMepuszauuu. [Ipumepsi.

45. Ilnactmaccsl. CoctaB, ony4eHue, CBOMCTBA U IpUMeHeHue. [Ipumepsl.

46. [Tonmumepsl. CriocoOb! TOTYISHHS TTOJIUMEPOB.

47. Bunpl kayaykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.

48. Ionmuatunen. [omixnopsunmi. [Tonydenue, CBOWCTBA U IPUMEHEHUE.

49. TlomurerpadropatuiieH. [lonydeHue, CBOICTBA 1 MPUMEHEHHE.

50. CuHTEeTHYECKHE BOJIOKHA, KJITacCH(UKAIIKS, OOIIHEe CBOMCTBA, MMOJy4YeHUE, TPUMEHEHNE.

51. Koppo3us meramioB. MexaHu3M KOppO3UOHHBIX IpoleccoB. [Ipumepsr.

52. ATmocdepHas Koppo3sus.

53. Meroabl 3alMTHl METAJUIOB OT KOPPO3HH.

54. Kopp0o3noHHBIE MPOLIECCHI, MPOTEKAIOIINE MPU HAPYIICHUH METATIMYECKUX TTOKPBITUH.
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JUCT PETUCTPAIIMYA U3BMEHEHHUI

Howmepa nuctoB

Homep OcHoBaHue I Pacmmdposka Jlara BBeeHUS
M3MEHE- |3qMapen AHHYJIN- . IToanuce Jlara
Hust HOBBIX pOBaH- BHCCCHUSA UBMCHCHHUNU IIOAIMMCHU N3MCHCHUS

HBIX
HBIX






