MHWHHUCTEPCTBO CEJIbCKOT'O XO3MCTBA POCCUMCKOM ®ENEPAIIUNA

(benepaibHOE TOCYAApPCTBEHHOE OIOPKETHOE 00pa30BaTEIbHOE YUPEIKICHHUE
BBICILIET0 00pa30BaHuUs
«HOKHO-YPAIIBCKUU T'OCYJAPCTBEHHBIU ATPAPHBIU YHUBEPCUTET»

HNHCTUTYT ATPOUH’)KEHEPUU

YTBEPXIAIO
Hexan (baKyanePa 3209HOT0 00y4YeHUs
/: 2.I'. MyxamanueB

« 18 » © 7 mapra 20109r.

/

Kadenpa «MaTemaTtnyueckne U €CTeCTBEHHOHAYYHBIC JUCIUTIITUHBI)

Pabouas nporpamMma TUCIHUIUIAHBI

b1.0.11 «XUMMUS»

Hanpasnenue noarorosku 35.03.06 Arpoun:xkenepus

[Tpoduns DaexkTpoodopy10BaHKME U FIEKTPOTEXHOJIOTUH

YpoBeHb BhICIIETO 00pa30BaHus — DaKajaaBpuaT
Kpanuduxanus - 6akaaaBp

®opma 00yueHus - 3a04HAast

YerssOnHCK
2019



Pabouas mporpamMma AMCUMIUTUHBI «XHUMHS» COCTAaBJIEHA B COOTBETCTBUU C TPEeOOBaHUSIMHU
denepanbHOro rocy1apcTBEHHOr0 00pa30BaTENbHOrO cTaHAapTa Boicuiero oopazoBanus (PI'OC BO),
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r. Ne 813. PabGoyas nmporpamma mpeaHazHaueHa Jiisi MoAroTOBKY OakanaBpa mo HampasieHuio 35.03.06
ArpouH:KkeHepusi, npopuiib — IJIeKTPOOOOPYI0BAHUE U FJIEKTPOTEXHOJIOTHH.

Hacrosimmass pabouass mporpaMMa JAWCHUIUIMHBI — COCTaBJI€HAa B PaMKax  OCHOBHOM
npodeccuoHaibHON oOpazoBarenbHOl mporpamMmbl (OITOIT) m yuuThiBaeT ocoOeHHOCTH OOy4eHUS
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4.5. Bunasl v coaepkaHue CaMOCTOSTEIHHON paboThl 00yJarOITUXCsI
Y4eOHo-MeTonnYeCKOe 0OecTeyeHre CaMOCTOATEIbHONU PaboThl 00yUYaroIIuXCs
10 TUCITUTUINHE

@DOH/ OLIEHOYHBIX CPEJCTB AJISl IPOBEACHHS POMEKYTOUHOM aTTeCTalluu
00yJaromuxcs Mo AUCIUTUTHHE

OcHoBHas U JIONIOJIHUTENbHAS yueOHas TMTepaTypa, Heo0Xoumasi 11l OCBOCHUS
JTUCIUTLTAHBI

Pecypcol nHpopManoHHO-TeIeKOMMYHUKAIMOHHOU ceTH « HTepHeT»,
HEOOXOTUMBIC JISI OCBOCHHUS TUCITUTLIAHBI

MeTtoauyeckue ykazaHust isi 00y4aroIuXcsl IO OCBOCHUIO TUCIUTLINHBI
WNudopmaninoHHbIe TEXHOJIOTUH, UCTIOIb3YyEeMbIE TIPU OCYIIECTBICHUN
00pa30BaTeNLHOTO MPOIIecca MO TUCITUTUINHE, BKITIOYAsl IePEUYCHb
MIPOrpPaMMHOTO o0ecrieueHus: U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MarepuaabHO-TeXHHUYECKast 0a3a, HeOOX0aUMast JJIsT OCYIICCTBICHUS
00pa30BaTeNBHOTO MpoIiecca Mo TUCITUTUINHE

[Mpunoxxenne. @OH OIEHOYHBIX CPEJCTB JIJIS TEKYIIIETO KOHTPOJIS
yCIIEBAEMOCTH U MPOBENICHUS TPOMEKYTOUHOM aTTeCTAIlH 00YJarOIIUXCs
Jluct perucrpauun M3MEHEHUI
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1. [lnanupyemble pe3yabTaThl 00y4eHHUS 0 JUCHHUIIHHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BakanaBp no HanpasneHuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K peIIeHUI0 3aJady Mpo(eccHOHANbHON NeATENbHOCTH CIEAYIOUINX THIIOB: MPOU3BOACTBEHHO-
TEXHOJIOTUYECKOM, TPOEKTHOU JIESITENBHOCTH.

Heap AucuMIMHBI — CPOPMHUPOBATH Y 00yYarOMIMXCS cUcTeMY (yHIaMEHTaIbHBIX 3HAHUN 110
XUMHH, HEOOXOTUMBIX ISl MOCJEIYIOIIed TMOJITOTOBKH OakamaBpa, CIIOCOOHOTO K A(P(EeKTUBHOMY
PELICHHIO0 MPAKTUYECKUX 3a7ad CEeIbCKOXO03UCTBEHHOTO MPOMU3BOJICTBA, a TAKXKE CHOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agaum AU CUUILIHHBI:

— M3Y4YUTb OCHOBHBIC XHMHYECKHE SBJICHUS, OBIAACTh (PyHIaMEHTAJIHHBIMH TOHITHIMHU,
3aKOHaMU U TEOPUSAMHU KJIACCHYECKOM U COBPEMEHHON XMMUH;

— cpopMHpOBaTH OCHOBBI HAYYHOT'O MUPOBO33PEHUS 1 COBPEMEHHOTO XUMHUECKOTO MBILIUICHUS;
O3HAKOMHTBCSI C HAy4dyHOHl ammapaTypodl W METOJaMU XMMHUYECKOTO HCCIEAOBaHUsA, MPHOOPECTH
HABbIKU IIPOBEICHUSI XUMHUYECKOI0 AKCIIEPUMEHTA;

— HAYYUTHCS BBIICIATH XUMHUUYECKOE COAepk)aHUe B NPO(ECCHOHATBHBIX 3agavax Oymylie
NeSITENIbHOCTH;

— OBIIQIETh METO/IaMU pellIeHus TPodheCCHOHATBHBIX 3a/1a4.

1.2. KomMneTeHIIUM U MHAMKATOPBI UX

OIIK-1. CrnocobeH pemiaTh THIOBBIE 3a7aud MPO(GECCHOHATBHOM NESTENIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKMX M €CTECTBEHHBIX HAyK C NPUMEHEHHEM HWH(OPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

Konx n HanmeHoBaHue
WHJIMKaTopa
JOCTUKEHUSA ®opmupyemsie 3YH
KOMIIETCHIIUU
3HaHus | OOydJaronuiicss JOJDKEH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
NJI-1omk-1 SBJICHUS W IPOLIECCHI, HAa KOTOPBIX OCHOBAHBI IIPUHLIUIIBI
Hcnons3yer NeCTBUSL  OOBEKTOB MPOPECCHOHANBHOM JI€ATENbHOCTH U
OCHOBHBIE 3aKOHBI KOTOPBIE HCIOJIB3YIOTCS Ui PELICHUs WHXXEHEPHBIX 3a7ad -
€CTECTBEHHOHAYYHBIX (1.0.11 -3.1)
JUCLUTIIIUH IS ymenust | OOyuvaromuiics JODKEH YMEThb: HCIOJIb30BaTh OCHOBHbBIE
penmeHus XUMHUYECKHE 3aKOHbl M TMOHATUS B HPOQPEecCHOHATBHON
CTaHJApTHBIX 3a]a4 B JEATEIBbHOCTH U JUISl PEIICHUs] MH)KEHEPHBIX 3a/1a4 —
COOTBETCTBHUH C (61.0.11-Y.1)
HAIpaBJICHHOCTBIO HAaBBEIKU O6yqafom1/11710ﬂ IOOJDKEH  BJIAACTh. HAaBBIKAMH  OIIMCAHUA
npodeccHoHaIbHON OCHOBHBIX XHUMHUYECKUX 3aKOHOB, SIBJIEHUW M INPOLIECCOB, Ha
ACATCIBHOCTH KOTOPBIX OCHOBAaHBbI IPUHLUIBI  JIEHCTBHS 00BEKTOB
npoeCCUOHATBHON JEATEIbHOCTH M KOTOPBIE HCIIOJIB3YIOTCS
JUIsl pelieHns nHkeHepHbIX 3a7ad - (b1.0.11-H.1)




2. Mecto nucuumiauHbl B cTpykrype OIIOIT

Hucnunmuaa «XUMUS» OTHOCHTCS K 00S3aTebHOM YacTH OCHOBHOW MPOo¢hecCHOHATBHOM
00pa3oBaTeNbHON IPOTPAMMBI

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

O0beM aucuuIIMHBL cocTaBisgeT 3 3aderHble eauHunbl (3ET), 108 axagemuueckux 4acos.
(nanee yacos). Jlucuunnuna uzyyaercs B 1 cemectpe.

3.1. Pacnipenesienue o0bemMa JUCUMIIJIMHBI 110 BUJAM Y4eOHOil padoThbl

Bz yueOHOii paboTsI KonuuectBo yacos
KonrakTHasi pa6ora (Bcero) 12
B ToM umcie:
Jlekuuu 6

[Tpaktrueckue 3ausatus (113) -

Jlaboparopusie 3anstus (JI13) 6
CamocrosiTesbHas padora odyuawmuxcs (CP) 87
KourtpoJasn 9
Htoro 108

3.2. Pacnpeaesienue yueOHOIro BpeMeHH 110 pa3jejiaM U TeMaM

B toMm gmcne
Ne Beero | KonrakThas paGora =
HaumeHoBanue pa3aenoB u TeM 3
n/m JacoB &
JI J13 I13 CP z
N4
Pasznen 1. OCHOBBI CTpOEHUS BEIIECTBA
1.1. | Benenue. OcHOBHEIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XumMus u mepruoandecKasi cuctema 8 1 1 - 6 X
aneMeHTOB. CTpoeHHe aTOMOB. XUMUYecKast
CBSI3b.

Pasnen 2. B3aumoneicTBUS BEIECTB

2.1. | Xumnueckas TepMoanHaMuka. OCHOBHBIC 19 1 1 - 17 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.

Paznen 3 PacTtBopsbl

3.1. | XuMHUECKHE CUCTEMBI: paCTBOPBI, 20 1 1 - 18 X
JHCTIepCHBIE CUCTeMBbI. OCHOBBI XHMUYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.




Pa3nen 4. DneKTpoOXUMHUUYECKUE TIPOLIECCHI

4.1. | DACKTPOXUMHUYECKHE CHCTEMbI: KUCIOTHO- 24 2 2 - 20 X
OCHOBHBIE U OKUCITUTEIBHO-
BOCCTaHOBUTEJIbHBIC CBOMCTBA BEIIECTBA.
lanpBaHMYECKUE IIEMEHTHI. XUMHYECKUE
HCTOYHUKHU TOKA. DIIEKTPOIIU3 COCIUHEHUM.
Koppo3sust MeTamioB u 3amura OT KOPpO3UH.

4.2. | PeakumonHas CItIOCOOHOCTBH BEIIECTB. 18 1 1 - 16 X
XUMHYECKHE CBOMCTBA METAJLJIOB.

Pa3nen 5. DneMeHThl OpraHu4ecKod XUMHUH

5.1. | DieMeHTBI OpraHUYECKON XUMUH, TIOJIUMEPHI, 6 - - - 6 X
OJIUTOMEPBHI.
KonTpo:s 9 X X X X 9
Hroro 108 6 6 | - | 87 | 9

4. CTpyKTYypa M coaep:kaHue THUCHHUILINHBI

4.1. Conep:xaHue TUCHUILIHHBI
Pa3nes 1. OcHOBBI cTPOEHUS BelllecTBa
BBenenne
Xumus Kak 4yacTb ecrecTBO3HaHus. [Ipeamer xumun. BeniectBo. Buabl XMMHUYECKUX peaKkHu.
CBsA3b XUMHUU C APYTUMHU HayKaMmH. 3HAY€HHE XUMUU B (OPMUPOBAHUU MBIIUICHUS, B U3YYCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TPOOJIEMbI SKOJIOTHH.

OCHOBBI CTPOEHUS BelleCTBA

DJIEKTPOHHOE CTPOCHHME aToMa MW CHUCTeMaTHKa XHUMHUYECKUX 7dJIeMeHTOB. KBaHTOBO-
MexaHuueckas moaenp aroMa. [punuun Iaynu u npaBmwio Xynaa. CTpoeHHEe MHOTO3JIEKTPOHHBIX
atoMoB. Ilepuomuueckas cucrema J[.MI. Menzaeneesa M H3MEHEHHE CBOMCTB JJEMEHTOB M HX
coenquHeHu. OKHCIUTENHHO-BOCCTAHOBUTEIILHEIE CBOMCTBA DJJIEMEHTOB. XHMHYECKas CBSI3b.
OCHOBHBIE TUITBI U XapaKTEPUCTUKHU CBs3H. KoBaneHTHas U HOHHAs CBsA3U. MeTO/ BaJIEHTHBIX CBS3€Eil.
['mbpunuzamus. I[lonsitTue o0 ™MeToAe MOJEKYJspHbIX opoOurtaneit. CTpoeHue U CBOMCTBa
npocTedmux MoJiekyn. Tumbl B3aumoaencTBus Moiiekyd. KomruiekcHble coequHeHus. OCHOBHBIE
BHUJIbI B3aUMOJIEHCTBUS MOJIeKYJ. CUIIBI MEXKMOJICKYISIPHOTO B3auMoeicTBUsA. BomopoaHas cBs3b.
JloHOpHO-aKLenTOpHOEe B3auMojaeicTBue Monekyn. KommekcHble coeauHeHus. Kowmiekcsl,
KOMIUIEKCOOOpa3oBaTeNu. JIMTAHMBI, 3aps]l W KOOPAWHAIIMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX cOeIUHEHUU. IIoHsATHE O TEeOpusAX KOMIUIEKCHBIX COCIWHEHMI. XUMHS BEILIECTBa B
KOHJCHCUPOBAHHOM COCTOSIHUU. ATpEraTHOE€ COCTOSSHHE BEUIeCTBAa. XHMHUUYECKOE CTPOCHHUE
TBepaoro Temna. AmMopdHoe cocTosiHHMe BemiectBa. Kpucramisl. Kpucramnudyeckue pemeTk.
XuMHYecKass CBSI3b B TBEPABIX Tenax. Meramnnueckas CBS3b M MeTauibl. XUMHYECKas CBS3b B
MOJYNIPOBOJHUKAX W JUINIEKTpukax. PeambHble kpucrtawuibl. lIpocroe BemectBo. M3omepus u
ayutotponusi. CTpoeHHe aTOMHOTO si/Ipa ¥ PaJu0aKTUBHOCTh. M30TOMBI, H300apHhl.

Pasnea 2. BzaumoaeiicTBus BellecTB

DneMEeHTbl XUMUYECKON TePMOAMHAMHUKHU. DHepreTuyeckrue 3PQGeKThl XUMUUYECKHX PEaKIH.
BuyTpeHHsis oHeprus M OHTanblNUd. TepmMoxumus. TepMOXMMHYECKHE 3aKOHBI U ypaBHEHWS.
OHTanbnusi 00pa3oBaHUSl XHMMHUYECKUX coenuHeHuid. CTaHIapTHOE COCTOSHHE. ODHTPONUS U ee
M3MEHEHHE MPU XUMHUYECKUX mporeccax. DHeprus ['m60ca u sHeprus ['enpMrosbla U ©X U3MEHEHUS
IIPU XUMHUYECKHUX NPOLEccax. YCIOBHS CaMONPOU3BOJIBHOIO IPOTEKAHHWS XHMHYECKUX PpEaKIUH.
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VYcnoBust xuMuueckoro paBHoBecus. O0paTuMbie B HeOOpaTUMBbIE PeakIui. XUMHUYECKUN IMOTEHITAT.
AKTHUBHOCTb ¥ KO3((UIIMEHT aKTHBHOCTH.

Xumudeckoe u (GazoBoe paBHOBECHs. 3aKOH AeicTBUA Macc. KoHCTaHTa paBHOBECHsS M €€ CBS3b C
tepmonuHamuueckumu  pyakmusamu.  [Ipunmun  Jle-Illarense. Xumuuyeckoe paBHOBecHe B
rereporeHHbIx cucremax. ®a3oBoe paBHoBecue. IIpaBuno ¢da3. Pacmpenenenue BemecTs B
rereporeHHsix cucremax. IloBepxHoctHbie siBieHHs. CopOums. AncopOLMOHHOE pPaBHOBECHE.
['eTeporenHsle qUCIIEPCHBIE CUCTEMBI.

Xumpueckass KuHeTuka. CKOpPOCTh TOMOI€HHBIX XUMHUYECKHMX peakuuid. OCHOBHOE XUMHUYECKOE
ypaBHEHUE. 3aBHCUMOCTb CKOPOCTH XMMHUYECKHUX PEaKIUH OT TeMIEepaTypbl. JHEPIHsl aKTUBALUH.
I'omorennsiii katanus. Llenneie peakuuu. PU3HMYECKHE METOIBl YCKOPEHUS XUMHUUYECKUX PEAKLIHM.
Konebarenbubie peakun. CKOPOCTh T€TEPOreHHBIX XUMUYECKUX peakiuii. ['eTeporeHHbIN KaTanus.

Pa3znea 3. PacTBOpbI.

Onpenenenne U Kiaccu(uKalnus pacTBOPOB. PacTBOpPBI HEINEKTPOIUTOB U DIIEKTPOJIUTOB.
Boanbie pacTBOpBI  3JEKTPOJUTOB. ACCOLMHPOBAHHBIE U HEACCOLMHUPOBAHHBIC SJIEKTPOJIUTHI.
CBoiicTBa PAacTBOPOB AaCCOIMHPOBAHHBIX AJIEKTPOIUTOB. AKTHUBHOCTh. (OCOOEHHOCTH BOJBI Kak
pacTBOpUTENA. DJIEKTPOIUTHYECKasl AUCCOLMaIus Boabl. Bomopoaueiii mokasarens cpenbl. MoHHbIE
peakuuu B pactBopax. Jluccouuanus KOMIUIEKCHBIX CO€IMHEHWM. Teopus KHUCIOT M OCHOBaHUM.
KoHCTaHTBI KUCIOTHOCTH U OCHOBHOCTH.

Konnounansie cuctemsl. JlucnepcHOCTs U AucnepcHble cucteMbl. Kiaccuukaius KoUIOUIHbIX
cucTeM. 30Jid U Tenu. Munenssl 1 ux crpoenue. [lonydyeHne KoIOUIHBIX PacTBOPOB. Y CTONYHUBOCTh
KOJUIOUJIHBIX CHUCTEM, ONTHYECKUE M 3JIEKTPUUYECKHUE CBOMCTBA. MeETOAbl MOJYYEHHS M pa3pyLICHUS
KOJUTOUJHBIX cucTeM. KoJmmouapl B IpupoaHbIX cucTeMax. PacTBOpbI MOJIMMEPOB.

Pa3nea 4. DiekTpoxuMuyecKue Mpouecchl.

OKuCINTENBHO-BOCCTAHOBUTEIbHBIE HPOLIECCHI. Onpenenenue U Kjaccuukanus
UIEKTPOXUMUYECKUX IIpoueccoB. 3akoHbl Papazned. TepMoauMHAMUKA 3JIEKTPOJHBIX IPOLECCOB.
ITonatue 00 51MEKTPOAHBIX MNOTeHUManax. lanpBaHmyeckue saemeHThl. DJIC u ee u3MepeHue.
CrangapTHbI BOJOPOJAHBIN 3JIEKTPOJ M BOAOPOJHAs IIKana IMOTEHIMaloB. YpaBHeHue HepHcra.
[loTeHuManel METANIMYECKUX, Ta30BbIX UM  OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  DJIEKTPOJOB.
HoHcenekTUBHbIE AJIEKTPOIbI U CeHCopbl. MemOpanbl W MeMOpaHHbIN moTeHuuan. KuHeTuka
NEKTPOJHBIX IPOLECCOB. DIEKTPOXMMHUYECKAss M KOHIICHTPAL[MOHHAs IOJISIpU3aLUs. OJIEKTPOJIU3.
[TocnenoBarenbHOCTh IEKTPOAHBIX MPOLIECCOB. BRIX0M MO TOKY. DIEKTPOJIU3 C HEPACTBOPUMBIMU U
pPacTBOPUMBIMU aHOJIAMHU.

Koppo3us u 3amura MeTaioB U criaBoB. OCHOBHBIE BUbI KOPPO3UU. XUMHUECKas KOPPO3HSL.
Onexrpoxumuueckas kopposus. Kopposus noa aeictBreM OMyXJaroluX TOKOB. MeTobl 3aIIUThl OT
KOppO3UU: JIETMPOBAaHUE, 3JIEKTPOXMMHUYECKAsl 3alllUTa, 3alIUTHbIE MOKpPHITHS. M3MeHeHue CBOMNCTB
KOPPO3HOHHOMH cpeibl. MTHruOuTopel KOppo3uu.

DONEeKTPOXUMHYECKHE CUCTEMBl. XUMHYECKHME MCTOYHHUKH TOKAa. JIEKTPOXUMHYECKHE
HHEPrOyCTAaHOBKU. OIJIEKTPOXMMUYECKHE NpeoO0pa3oBaTeNd, KOHAEHCATOPbL. JIEKTPOXUMHUYECKas
00paboTKa METAJUIOB. DJIEKTPOXUMHUECKHUE TOKPHITHSI.

PeaknuoHHasi cnocoOHOCTH BellecTB. XMMHUYECKHE CBOMCTBA METAJLIOB.
BemecTBo 1 ero yncTora. AHAIUTUYECKUIN CUTHAT M €T0 BUABI. XUMHUECKast UICHTU(DUKALINS.
KucnotHo-ocHOBHOE W OKHMCIWTEIHLHO-BOCCTAHOBHUTEIIBHOE THUTpPOBaHUE. [ paBUMETpUUYECKHH U
KOJIOPUMETPUUYECKUM aHANN3. DIEKTPOXUMUYECKUE METObl aHATN3A.



Pa3znes 5. JjieMeHTHI OpraHu4ecKoil XUMHH.

Oprannueckue MOJMMEPHbIE Marepuanbl. MeToApl MOJYyYEHHs MOJMMEPOB, MOJIMMEpPHU3ALUS,
nonukoHAeHcalus. CTpoeHue U CBoWCTBa noauMepoB. [IpuMeHeHne noammMepos.

4.2. Conepxanue JeKIuii

No Kon-Bo
HaumenoBanue u coaepkanue JeKIUu

/1 4acoB

1 | Benenne. OcCHOBHBIE TOHATHS W 3aKOHBI XUMHH IIpenMer xumuu. 3HaYCHHE 1

XUMHHU B HAYUHO-TCXHUYCCKOM IIPOrpecce OCHOBHBIE ITOHSITHUA U 3aKOHBI XUMUU.
XuMmus U nepuoauueckas cucrema sneMeHToB. CtpoeHue aromoB CoBpeMEHHBIE
MPEACTABICHUSI O CTPOCHUM aTOMOB 3JIEMEHTA, OCHOBAHHBIE Ha HEKOTOPBIX
MOJIOKEHUAX KBAaHTOBOM MEXaHUKHU: JIBOMCTBEHHas KOPIYCKYJISIPHO-BOJHOBAs
IIPUPOJA DJIEKTPOHA, NPUHLUII HEONPEAEICHHOCTH, KBAaHTOBbIE 4ucia. [IpuHimn
[Maynu. IlpaBmia ¥ TOPSAIOK 3allOJHEHUS AaTOMHBIX OpOuUTallel, MpaBHIIO
KneukoBckoro, Xynaa, 3anpet Ilayin MHOTO3J€KTPOHHBIX aTroMOB. B3auMoCBs3b
PacMoI0kKEHHS JIEKTPOHOB B aTOMaX ¢ UX XUMUYECKHMH CBOHCTBAMU.

2 | [lepuomuyecknii 3aKOH B CBETE€ CTPOCHHS AaTOMOB, NEPUOJUYECKass CUCTEMa 1
35eMeHTOB. HekoTopble XapakTepUCTUKH aTOMOB 3JIEMEHTOB: paJuychl aTOMOB U
HOHOB, SHeprus MOHM3AIHH, SHEprus cpoAcTBa K AJIEKTPOHY
JIEKTPOOTPHULIATEIBHOCT. XHUMHUYecKass cBsi3b HopMmanbHOe U BO30YXKIEHHOE
cocTosiHue aTOMOB. OCHOBHBIE TUIIBI U XapaKTEPUCTUKN XUMHUYECKOH CBSA3H: METO]
BAJICHTHBIX CBSI3€H, IOHATHE O METOAE MOJIEKYIApHBIX opbOurtaneil. Cas3b
KOBaJ€HTHAasA, JOHOPHO-AKLENTOpPHAas, WOHHAs, MeETAJJIM4YecKas, BOJOPOJIHAs.
3aBUCUMOCTb CBOMCTB BEILIECTB OT THIIA XMMUYECKOM CBSI3H.

3 | Xumuueckas TEPMOJUHAMUKA. OcHoBHbIE HOHSTHS u 3aKOHBI. 1
TepmonnHamuueckas cucrteMa. BHYTpeHHSAS OHEpPrus TEPMOAMHAMUYECKON
cucrembl. TemnoBoit »ddext peakuuu. [lepBoe Hauyano TEPMOIUHAMUKH.
Onranbnus. TepMoxumuueckue ypaBHeHus. 3akoH I'ecca. Bropoe Hawano
tepMonuHamMuki.  CranmaptHas  dHTporus.  DakTopel  (HTPONUMHBIA U
SHTAJILITUNHBIN), ONpEENSIONME  BO3MOXHOCTD  WJIM  HEBO3MOXHOCTH
CaMONPOM3BOJBHOIO  NPOTEKaHWs  mporueccoB.  M3o00apHO-M30TEpMUUECKUN
noteHuuan. HanpaBieHHOCTh XMMMYECKHX IpoleccoB. OHeprus ['enpmrosbia
(M30XOPHO-U30TEPMUYECKUN MOTEHIMAT). XUMHUYECKash KHHETHKa. XHMHYECKOe
paBHOBecre ['OMOTeHHbIE M TeTepOreHHble XUMHUYEecKue mporecchl. CKOpocTh U
MEXaHU3M peakiuu. DakTopbl, BIMSIONIME HA CKOPOCTh XUMHUYECKHX PEaKIU.
3aKOH JEHCTBYIOIIMX MAacC, KOHCTaHTAa CKOPOCTH, KHHETHYECKUE YpPaBHEHUS,
NOPSAJOK peakuuu. OHeprusi axkTuBaluu, npaBuio Baut-I'opda, ypaBHeHue
Appennyca. Karamus. CwmemeHune xumudeckoro pasHoBecus. [Ipunnun Jle-
[ITaTensbe.




5 | Hucnepcubie cucrembl. PactBopsl Knaccuukanus TUCHIEPCHBIX — CHUCTEM.
I'pyboaucriepcHble CUCTEMBI, HX CBOICTBA W UCIOJB30BAaHHUE B CEIBCKOM
xo3siiictBe. KomutonaHble pacTBOpPBI, 0COOEHHOCTH CTPOCHHsI, CBOMCTBA. PacTBOpHI,
Kak TroMoreHHnle cucTeMbl. CrocoObl BbIpaKEHUS KOHILIEHTPALUM PacTBOPOB.
Teopuss pa30aBIEHHBIX pacTBOPOB, HedNeKTponuToB. Ocmoc. OcMmoTHYeckoe
JaBieHUe. [laBieHME HACBILIEHHOTO mnapa. TemrepaTrypa KHIIEHUS U 3aMep3aHus
(kpuctammzamnus) pacTtBopoB. 3akoHbl Bant-I'odda u Payns mist HedIneKTpoIuToB
U DJEKTPOJIUTOB, HCIOJIb30BAHUE MX MU U3TOTOBICHHA OXJIAXKIAOLINX U
AHTHOOJIEIEHUTEIBHBIX CMa30K M KHAKOCTeH. AHTH(pu3bl. CuibHBIE U Clladble
anekTponuThl. KoHcTanTa u crenens qucconuanuu. M3otonndeckuit ko3hduuent.
3akoH paszb6aBnenus OctBanbaa. MoHHOe mpom3BeneHHe BOABL. BomopoaHbiit
nokaszarenb. I[wuapomu3. Ero 3HaueHne mNpu HCHOJIB30BAHUU YHAOOpEHHH U
JKCILTyaTaluy CEIbCKOXO035IICTBEHHON TEXHUKH.

6 DIIEKTPOXUMUYECKHE CHUCTEMBL. OKHUCINUTEIbHO-BOCCTAHOBUTEIIbHBIC
IIPOLIECCHI:  ONpPEACIICHUE, TEPMOJUHAMHUKA, HAIPaBICHHOCTb, BO3MOYKHOCTh
MIPOTEKAaHUsl B 3a/JlaHHOM HaNpPaBJICHUHU. OJIEKTPOJIHBIA MOTEHLMAI Ha TpaHULE
FETEPOr€HHOM  CHUCTEMBbl  METaJI-3JeKTPOauT. CTaHIApTHBIA  3JIEKTPOIHBIN
MOTEHLMAJ, PAL HApsHKEHHWS METauloB, €ro 3HadeHue. [‘anpBaHUYecKue
aneMeHThl. [Tpunuun pa®oTsl. XuMHUUEeCKHEe UCTOYHUKU ToKa. «CyXue» 3JIEMEHTHI,
AKKYMYJISITOPBI, TOILIMBHBIE DJIEMEHTHI.

7 Koppo3uss meramnoB. 3amura OT KOpPpOo3uHM. XUMHUYECKass U
3JIEKTpOXUMHYECKass Kopposus. I[IpuumHbl M MEXaHM3M 3JIEKTPOXUMUUYECKOU
Koppo3uu. Ymiep0, NpHYuHSAEMBId Koppo3ueil. Koppos3usi ¢ KuciaopogHor u
BOJOPOJAHON JAenojsipu3zauueid. MeTopl 3aluThl OT KOppo3uu. JIakokpacouHble U
METAJJIMYECKUE MOKPBITUS, MPOTEKTOPHAs 3allUTa, 3JIeKTpo3amuTa. MIHruouTopsl
KOpPpPO3UHM. OJEKTPOJIU3 PACILUIaBOB M BOJHBIX PACTBOPOB  3JIEKTPOJHUTOB.
[TocnenoBarenbHOCTh pa3psa 4YacTUILl Ha JJEKTpoAax MpU DIEKTPOJIU3E B
3aBUCUMOCTH OT BEJIMYMHBI JJIEKTPOAHOro mnoTeHumana. [lonspuzauus mnpu
anekrposuse. [lepenanpsxenue

Hroro

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

W HaunmenoBaHue 1a00paTOPHBIX 3aHATUI

Kom-Bo
JacoB

CTpOGHI/Ie aToMa U NICpuognvcCKast CUCTCMa 3JICMCHTOB. XyMHYECKas CBA3b.

XHUMUYECKasi KHHETHKA. XUMUYECKOE PABHOBECHE

Konnentpanus pactBopoB. IIpuroroBineHne »31eKTpoiauTa Uil KHCIOTHOTO
AKKyMYJISITOpa

o |ow

11. | NasbBaHUYECKUE DIIEMEHTHI.

12. | DnekTposian3 BOJHBIX PACTBOPOB COJICH.

13. | Koppo3ust meramioB. 3anmra OT KOPPO3HH.

Hrtoro

oOlRRR PR

4.4. Conep:xaHue NPAKTUYECKUX 3aHATHI

[IpakTuueckue 3aHATHS HE TPETyCMOTPEHbI Y4€OHBIM IJIAHOM
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4.5. Buabl 1 coiep:KaHue CaMOCTOATENbHON padoThl 00yYAKO M XCS

4.5.1. Buasl caMOCTOSTENFHON pabOThl 00YJIArOIITIXCST

Bunsl camocTosiTensHOM paboThl 00y4YaroIIUXCst KoanuectBo yacos
[MonroroBka k 1a00pAaTOPHBIM 3aHATUSAM H K 3aIUTE 20
71a00paTOPHBIX pabOT
CaMOCTOSATEIbHOE U3YUYEHHE OTJIENbHBIX TEM U BOIIPOCOB 50
BrItotHeHIE KOHTPOIBHOW paboThI 17
Hroro 87

4.5.2. ConepxaHue caMOCTOSTEIIbHON pabOThI 00yUYarOIUXCs

No Koiu-Bo
HanmenoBanue teM 1 BOIpocoB

n/m 4acoB

1 OcCHOBHbBIE 3aKOHBI XMMHMH: COXPAHEHHUS MAaT€pUU U HSHEPruH, IOCTOSHCTBA 6
COCTaBa, KpaTHBIX OTHOLIEHUN, ABOTraapo.

2 BolnosiHeHne ynpakHeHUN 0 COCTABJIEHUIO AIEKTPOHHBIX (POPMYIT 3JIEMEHTOB. 6

3 Ilepuonunueckuii  3akon .M. MengeneeBa, mnepuoanyeckas CHCTEMA 8
3JIEMEHTOB.

4 Pemenune pacueTHbIX 3a7ay Ha ONPENEICHUE DHTAJIBIUHU, SHTPOIUH, SHEPTUU 12
['u66c¢a.

3) Pemienne 3agad Ha OHpeAclIeHHE CKOPOCTH XUMHYECKHX pPEakUUd B 15

3aBUCUMOCTH OT KOHICHTpaOuUu HU TEMIICPATYPHI. PaBnoBecue. BnusHue
JaBJICHUS, KOHICHTPAIIMKU U TCMIICPATYPhl HA CMCIICHNUEC XUM. PAaBHOBCCHA.

6 CnocoObl  BbIpaKEHHMsSI  KOHIIGHTpAIlMM  PAacTBOpPOB  (MaccoBas  JO, 14
MOJISIPHOCTB). Perienue 3a1a4 Ha pacyeT KOHIIEHTPAINil paCTBOPOB.

7 CocTaBiieHHe CXeM raJlIbBAHMYECKOTO0 dieMeHTa, pacuet J.J[.C. 16

8 N3yuenne XuMHUYECKMX CBOWCTB MeTauioB. CoOCTaBJICHHE XHUMHYECKUX 14
YpaBHEHUM.

9 CocraBieHue peakiuil NoIMMepu3aluy U NoJuKoHAeHcauuu. Mcnonbs3zoBanue 8
MOJIMMEPHBIX MaTepHuanoB B TexHUKe. COCTaB JTaKOB.

Hroro 87

5. YueOHO-MeTOANYeCKOE 00ecTiedeHne CAMOCTOATEILHOH PadoThl 00y4a0IMXCs 110
AUCHUILINHE

VYuebHo-MeTotmueckre pa3paboTku umerorcs B Hayunoit  6ubnmoreke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. T'maponu3 coneil [DneKTpOHHBIA pecypc] : METOA. yKa3. JUIsl CaMOCTOSITEIbHON paboThI
CTYICHTOB [OYHOW M 3a04yHOW (opMbl 00yueHuss HampasiieHui 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka M 3nekTpoTexHuka, 19.03.02 IlpoaykTel nUTaHWsSI U3 PACTUTEIBHOIO CBIPBA,
23.03.03 OkcrutyaTanusi TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomoruyeckue cpenctsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uuactutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpwin. — bubmumorp.: c¢. 18 (3 nHa3.).— 0,3 MB.— JlocTyn u3 JIOKaJbHOU CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf
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http://192.168.0.1:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUW [DIEeKTPOHHBIM pecypc] : MeToHm. yKa3. s
CaMOCTOSITENIbHONH PabOThl CTYACHTOB [OYHOW M 3a04HON (opmbl 0O0ydeHus: HampasieHui 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekrporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KoMIUIeKcoB, cneruanbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. baroBckas ; IOxno-Ypansckuit 'AY, Uactutyr arpommxkeHepun .— Yensounck: HOxHo-
Ypanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 gokanpHOM cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. DIJeKTpoNi3 BOJHBIX PACTBOPOB COJEH [DJNEKTPOHHBIA pecypc] : MeToA. yKas. s
CaMOCTOATEIILHON pabOThl CTYJIEHTOB [0YHON W 3a04HOM (GopMbl oOydeHus HampasiaeHui 35.03.06
Arpounxenepus, 13.03.02 Dnexrtposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTenbHOTO  ChIpbsi, 23.03.03 Dkcrutyaramuss TpaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuit 'AY, MucTtuTyT arpounkenepun .— YensOunck: HOxHO-
VYpaneckuii 'AY, 2019 .— 20 c. : Tabn. — C npwit. — bubmuorp.: ¢. 20 .— 0,2 MB .— Jloctym u3
JokanbHOM cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMK [DJIEKTPOHHBIA pecypc]| : METON. yKa3. AJis
CaMOCTOSITENTbHON paboThl [/t OakalaBpOB OYHOH M 3a04HOW (OPMBI OOYYECHHUS HaNpaBICHUIH
35.03.06 Arpounxenepus, 13.03.02 Dnekrposnepretuka U snaekrporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAlIUH U
KOMIUIeKCcoB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOITMYECKUE CPeACTBa] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIA pecypc| : METOA. yKa3. JUIsi CaMOCTOSATEIbHOU
paboThl CTYIEHTOB [0YHOM U 3a0uHOM (GopMbl 00yueHus HampasieHuit 35.03.06 ArpouHkeHepus,
13.03.02 DnexrposnepreTuka U snexkrporexHuka, 19.03.02 IIpoaykTsl nmUTaHus U3 PaCTUTEIBHOIO
celpbsi, 23.03.03 Okcrulyarauus  TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermanbHocTy  23.05.01 Haszemuble TpaHcmopTHO-TexHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, Unctutyt arponrkeHepun .— YensOunck: KOxxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHON CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

6. @DoH/ O1LIEHOYHDBIX CpeaACTB 1Jisl IPOBECACHUSA
HpOMeHCYTO‘IHOﬁ aTTeCTallun 06yqam1unxcs1 Mo JMCHUIIJINHE

Jlis1 ycTaHOBIIEHUsSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatomuxcs TpedoBanusiMm OI'OC
BO pazpaboTtan (QoOHJ OLIEHOYHBIX CPEICTB Ui TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U IMPOBEIEHUS
IMPOMEXYTOUHOW aTTecTaluy OOyyaromuxcss MO JucHMIUIMHE. @OHA OLEHOYHBIX CPEeNCTB
npeacrasieH B lIpuiioxenun.

7. OcHOBHASI M JONOJTHUTEbHAS y4eOHasl IMTepaTypa, Heo0X0AMMAs 1JIsl OCBOCHHS
JAUCUHUILTHHBI

OcHoBHas U JOTIOJIHUTENbHAS yueOHas muTeparypa umeercs B Hayunoit  Oubnmoteke u
3eKTpOHHOU MH(pOopManmoHHo-00pazoBatenpHOM cpeae DTHOY BO H0xHo-Ypansckuii [AY.
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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://nblocaldocs.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://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf

OcHoBHAaA:

1. Axmeros, H.C. O0uiag u Heopranudeckas XuMus [DIeKTpOHHBIM pecypc] : YUCOHHK /
H.C. AxmeToB. Onekrpod. gan. — Cankr-llerepOypr : Jlaue, 2018. — 744 c¢. — JlocTyn K
nonHoMy Tekcery ¢ caiita DBC Jlans: https://e.lanbook.com/book/107904.

2. O6mas xumus. Teopust ¥ 3amauyd [DIEeKTpOHHBIA pecypc] : yuebnoe mocobue / H.B.
Koposus [u _gp.] : mox pea. H.B. Koposuna, H.B. Kynemopa. — Onekrpod. Jlan. — CaHKT-
Iletepoypr Jlame, 2018. — 492 c¢. —JlocTyn K mOIHOMY TekcTy ¢ caiita OBC Jlaub:
https://e.lanbook.com/book/104946.

3. ITpecc, M.A. OcHOBBI 00mIEH XUMUK [DIECKTPOHHBIA pecypc] : yueOHoe mocodue / M.A.
IIpecc. — DOnexTtpod. gaH. — Cankr-IlerepOypr : Jlane, 2012. — 496 ¢. — JlocTyl K IOTHOMY
Tekcry ¢ caiita DBC Jlans: https://e.lanbook.com/book/4035

JlonmosHuTEIbHAS:

1. 'muaka H. JI. O6mas xumusa [Tekcr]: YuebGHoe mocobue g By3oB / Ilox pen.
A.N.EpmakoBa. M.: Marerpan-IIpecc, 2002.- 728c.

2. Koposun H. B. O6mas xumus [Tekcr]: Yuebnuxk s By3oB. M.: Beiciiag mkona, 2003.-
557c.

3.Kyneman A. I'. O6mas xumus [Teker]: Yuebnuk. M.: Koioc, 1979.- 528c.

8. Pecypchl nuHpOpMaOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH «HTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHOE OKHO J0CTYyIa K y4eOHO-METOIMISCKUM pa3paboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKazaHus s 00y4aIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

Y4eOHo-MeToAUYECKHE pa3padoTKH uMeroTcst B Hayunoit  Oubnuotexe u INEKTPOHHOU
nHpopmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHOo-Ypansckuii [AY:

1. KoBanera, O. M. Xumus. Koppo3usi MeraymuioB. 3ammra OT KOPpO3HH [DJIEKTPOHHBIA pecypc] :
yueb. mocobue / Kopanera O. M., XoxmnoB A. B. — Yensabunck: b.u., 2013 .— 85 ¢. — C npun.
— 0,8MB — Pexxum noctyma:  http://192.168.0.1:8080/localdocs/himi/1.pdf

2. I'mpponu3 coseit [DNEKTPOHHBIA pecypc] : METOJ. YKa3. JUIsl CAMOCTOSATENBHON pabOThl CTYACHTOB
[ouHOM W 3aouyHOM (¢opmbl oOyueHus HampasiaeHudd 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreThka M 3nekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHHS U3 PACTUTEIBLHOTO CBIPHS,
23.03.03 Dkcrnyarauus TPaHCIOPTHO-TEXHOJIOTMYECKMX MAallMH U KOMIUIEKCOB, CHEUUATBbHOCTH
23.05.01 Hazemubie TpaHcmopTHO-TexHOJornyeckue cpenctal / coct. E. K. barosckas ; HOxHO-
VYpansckuii 'AY, Uactutyt arponkenepun .— Yensounck: FOxuo-Ypansckuit 'AY, 2019 .— 18 c.
: Tabn. — C mpun. — bubmuorp.: c. 18 ( 3 na3p.) .— 0,3 MB .— JlocTyn U3 JOKaJIbHOU CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

3. Kiaccel HeopraHmdeckux coelMHEHUN [DNEeKTpoHHBIH pecypc| : MeETOH. yKa3. s

CaMOCTOATENILHON paboOThl CTYJAEHTOB [0YHOW W 3a04HOM (GopMbl oOydeHus HampasiaeHui 35.03.06

Arpounxenepus, 13.03.02 DnexktposHepreTuka u 3neKTporexHuka, 19.03.02 IlponykTel nuranus u3

pactutenbHOTO  ChIpbs, 23.03.03 DOkcrutyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |

KOMIUIEKCOB, crenuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENICTBA] / COCT.
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4035
https://e.lanbook.com/book/104946
https://e.lanbook.com/book/97169
https://e.lanbook.com/book/97169
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0
http://192.168.0.1:8080/localdocs/himi/9.pdf

E. K. barosckas ; lOxnHo-Ypansckuit 'AY, NuctuTyr arpommkenepun .— YensOunck: HOxHO-
VYpansckuii [AY, 2019 .— 29 c. : un., Tabn .— C npuin. — bubmumorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 JIOKaTbHOM CCTH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

4, DnekTposn3 BOJHBIX PAcCTBOPOB cojied [DIIEKTpOHHBIM pecypc] : MeToA. yKa3. JyIst
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB [0YHOW W 3a0uHOU Gopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KoMIUIeKcoB, cneruanbHocT 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. baroBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpoumxkenepun .— Yensounck: HOxHo-
Ypanbckuii ['AY, 2019 .— 20 c. : Tabn. — C npuin. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JIOKaJIbHOM CCTH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

5. OKHCIUTETHbHO-BOCCTAHOBUTENIbHBIE PEAKIUU [DJIEKTPOHHBIM pecypc] : MeToA. YKa3. i
CaMOCTOATENIbHOM paboThl [ OakajJaBpOB OYHOM W 3a04HOM (opMbI OOydUEeHHs HaNpPaBJICHHI
35.03.06 Arpounxenepusi, 13.03.02 Dnexrposnepretuka u sekrporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTrO ChIpbs, 23.03.03 Dkcrmyartanus TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUICKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxno-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn u3 JIOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

6. Tepmonunamuka. Kunetuka [DneKTpoHHBIN pecypc] : METOA. yKa3. sl CaMOCTOATEIbHONU paboThI
CTY/IGHTOB [04YHOH W 3a04HON (popmbl oOyueHust HampasieHuit 35.03.06 Arpoumxenepus, 13.03.02
DnekTposHepreTuka M 31eKTpoTexHuka, 19.03.02 IlpoaykTbl mUTaHUS W3 PACTUTEIBHOTO ChIPbS,
23.03.03 Dkcrutyaranus TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlMH U KOMIUIEKCOB, CIEHUATBbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHonoruyeckue cpencrsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uuctutyt arpounskenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 12 c.
: T1abn. — bubmmorp.: c. 12 .— 0,2 MB .—Jloctyn U3 JIOKaJbHOW CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

10. UudopmanmoHHbIe TEXHOJOTHH, UCIOJIb3YyeMble MIPH OCYLIECTBJIEHUN 00pa30BaATEIbHOI0
npoilecca no AUCHMUIINHE, BKJIIOYAs NepedyeHb MPOrpaMMHOro obecneyeHus: 1
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMM MTPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX:
- Koncynerantllntoc (cnpaBouHble IpaBOBbIE CUCTEMBI);

- Texakcnept (MHpopmanroHHO-cripaBoyHas cucrema ['OCToB);

- «CenbX03TeXHUKa» (aBTOMaTU3UPOBAaHHAs CIIPAaBOYHAs CUCTEMA).

[Mporpammuoe obecneuenue: MS Office, Windows.
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11. MarepuajJbHO-TeXHHYECKas 0a3a, HeOOX0AMMAas IJIsl OCYHIECTBJICHUS
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILIHHE

Y4yeOHble ayauTOpMH /IS TPOBeJeHUs] 3aHATHI, NPeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHALIlCHHbIE 000PY10BAHHEM M TeXHMYECKUMH CpeACTBAaMHU 00y4eHHs

1. Jlabopatopuss xumuu 3083, yueOHass aymUTOPHS IJIS MPOBEIACHUS 3aHATUH JICKIIMOHHOTO
CEMHHApPCKOI0 THUIIOB, TIPYNIOBBIX M WHIMBHUIYaJbHBIX KOHCYJIbTAllMM, TEKYILIEro KOHTPOIS U
IIPOMEKYTOUHON aTTeCTalluM, OCHAIlleHHast JabopaTopuell MOJIoKa

2. Jlaboparopust xumun 3093, yueOHast ayIuTOpHs [UIs NMPOBEACHUS 3aHATHN JIGKIMOHHOTO U
CEMHUHApCKOI0 THIIOB, TIPYNINOBBIX M HHAMBHUIYAIbHBIX KOHCYJbTAllMH, TEKYIIEro KOHTPOIS MU
IIPOMEXKYTOUHOM aTTecTallMu, OCHAILIEHHAs aHAJIMTUYECKOH J1abopaTopueit

[Tomerienus 1i1st caMOCTOSITENbHON pabOThl 00yJarOIUXCs

1. ITomemenue 303 mis caMOCTOSATENBHOW PAabOTHI, OCHAIEHHOE KOMITBIOTEPHOM TEXHUKOH C
HOJKIIFOYEHUEM K ceTH «HTepHeT».

Ilepeyenb 000py10BaHUSI M TEXHHUYECKHUX CPEACTB 00y4eHH s

. BBIIPSIMHUTEIb

. BEChI aHAJINTUYECKHUE
. My(denbHas rneyb

. BEChI TEXHHUUECKHE

. CYLIWJIbHBIN 1IKad

. TepMOCTaT

. IUCTHILISTOP

0 3 N L B~ W N

. MUKPOKAJIBKYJISTOP MPOrpaMMHUPYEMBbIN

. CEKyHJIOMED

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

11. nonomep-yHuBepcaibHbiii OB-74

12. crenn «bbITOBbIE XUMUUYECKHE HCTOYHUKH TOKa

13. ycraHoBKa 11 ornipeiesiennsi o0beMa BOA0poaa

14. ycraHoBKa Juisl MPOBEACHUS PA0OT MO SIEKTPOXUMHUH

15. xamopumeTp

16. oOyuaromiyie 1 KOHTPOJIUPYIOLINE KOMITbIOTEPHBIE TPOrPaMMBbI
17. MUKpPOCKOIIBI.

18. KoMMIeKThI MmIakaToB MO OCHOBHBIM pa3/iesiaM XHUMHH.

Ne)
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOBEJCHUS IPOMEXKYTOUHON aTTECTAIlluU
00ydJaronuXxcs Mo TUCIUILTAHE
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N

COAEPXAHUE

Kommerennuu ¢ ykazanuem stana ux ¢popmupoBanus B nporecce ocsoenus OIIOIT.
[Toka3zarenu, KpUTEPHUH U IIKAIA OLIEHUBAHHS C(HOPMUPOBAHHOCTH KOMIIETEHIIHA
TunoBble KOHTPOJIbHBIE 3aJaHUS U (WJIKM) WHBIE MaTepHalibl, HEOOXOAUMBIE JJIsi OLCHKU
3HaHWM, YMEHMH, HAaBBIKOB U (WJIM) ONbITA AEITEIbHOCTU, XapaKTEPU3YIOIIUX ATarl(bl)
dbopmupoBaHus KoMIeTeHITUH B miporiecce ocBoeHus OITOIT
Metoanueckie MaTepuaibl, ONPENeIONUe IPOIeIyphl OIICHUBAHUS 3HAHUH, YMEHHIA,
HaBBIKOB W (WMJIM) ONBITa JEATEILHOCTH, XapaKTEPH3YIOMIMX ATar(bl) (GOpMHUPOBAHUS
KOMIIETEHLINI

4.1.  OueHouHBIE CPENICTBA AJIs MPOBEACHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
4.1.1. OrmeHuBaHHUE OTYETA I10 JJAOOPATOPHOM paboTe

4.1.2. TecrtupoBanue

4.2.  Tlpouemyphl ¥ OLIEHOYHBIE CPEIICTBA TSI TIPOBEACHUS MPOMEKYTOUHOM
aTTecTaluu
4.2.1. KoHtpoisbHas paboTa
4.2.2. Dk3ameH
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1. KommneTeHUMH U MX HHAUKATOPHBI, GopMupyemMble B Ipouecce 0CBOCHUS
AUCHUTIIMHBI

OIIK-1. CnocobeH pemath TUIOBBIE 3afaydl MPOGECCHOHATBHON NEATETLHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTEMaTHYeCKHX, E€CTECTBEHHOHAYYHBIX W OO0IIENpodhecCHOHANBHBIX
AUCHUIUINH C TPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO-KOMMyHI/IKaI_II/IOHHBIX TEXHOJIOTHI

Kon u HaunmenoBanue
HAMMCHOBAHIE ®opmupyemsbie 3YH OIIEHOYHBIX
CPEICTB
UHIUKATOpa Texy- | Hpomer
JIOCTUXKECHUS mas | yrousas
KOMITETEHIIUH 3HAHUS YMCHHUSI HaBBIKU arTecTa | arTecTa
st st
NJ-1 onk-1. OOyuaronmiics OOyuatommiicss | OOyuaromuics 1. oryer | sk3ameH
Hcnone3yer JIOJDKeH ~ 3HaTh: | IOJDKEH YMETh: | JOJDKEH BIIAJCTh: E;’@pam
OCHOBHBIE OCHOBHBIE€ 3aKOHBI | HCIIOJIb30BATh HaBBIKaAMHU: PO
3aKOHBI €CTECTBEHHOHAy4Y | OCHOBHbIE UCTIOJIb30BaHUS paGore;
€CTECTBEHHOHAYY HBIX JUCUHUIUIMH | 3aKOHBI 3HAHUU 2.
HBIX JUCHUILINH (xumun) JUISl | €CTECTBEHHOHAY | OCHOBHBIX TECTHPOB
JUISL PEIICHUs pelIeHus YHBIX 3aKOHOB anue
CTaHJIaPTHBIX CTaHJIaPTHBIX JTVCIUTUIAH €CTeCTBEHHOHAYY
3a/a4 B 3azaq B | (XUMHH) JUISL | HBIX  JTUCUUIUIHH
COOTBETCTBUU C COOTBETCTBUM  C | PELICHUSA (xumun) JUTS
HaIpaBJIEHHOC- HAMpaBJIEHHOCTh | CTaHJIAPTHHIX peleHus
TBIO 10 3aga4 B | CTaHJApPTHBIX
npodeccronanb- npodeccuoHabH | COOTBETCTBUH C | 3a/1a4 B
HOW JCATENBHOCTH | OW JIEATENILHOCTH | HAlPaBIEHHOCTh | COOTBETCTBHU  C
—(b1.0.11-3.1) 10 HaIpaBJIECHHOCTh
npodeccuoHanp | o
HOI npogeccuoHaIbH
NEeSITeTbHOCTH - | OW JIeSTeTbHOCTH-
(b1.0.11-V.1) (b1.0.11-H.1)

HOKa3aTeJ'IPl, KPUTEPUHA U HIKAJIA OUCHUBAHUA MHAUKATOPOB
JOCTHKEHHS KOMIEeTEHI NI

N-lonk-1. Ucnonb3yeT OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUHBIX ITUCIUIUIMH Ui pELICHUS
CTaHJApTHBIX 33J]a4 B COOTBETCTBHHM C HANPABIEHHOCTHIO MPO(ECCHOHAIBHON AEITEIbHOCTH

[Tokaszarenn Kputepuu u mikana olieHUBaHUs pe3yabTaTOB 00YUYEHHUsI 110 TUCHUIUIMHE
OLICHUBAHHUS Henocrarounsriit JlocratouHbIi Cpennuii ypoBeHb Belicoknii ypoBeHb
(dopmupyemblie YpOBEHb YPOBEHB
3YH)

b1.0.11-3.1 OO6yuarommiics OOyuarommiics OOyuatomuiics ¢ | OOyvaronuiics ¢
HE 3HaeT | cinabo 3HAeT | HE3HAYUTEIbHBIMH | TpeOyeMoil
OCHOBHBIE OCHOBHBIE omuoKaMu U | CTENIEHBIO TOJTHOTHI
XUMHUYECKHE XUMHUYECKHE OTJIEIIbHBIMU U TOYHOCTU 3HAET
3aKOHBI, SIBJICHUS | 3aKOHBI, SIBICHHUA | MpoOelaMu  3HAET | OCHOBHBIE
U TIPOLECCH, HA | U IPOLECCHI, HA | OCHOBHbIE XUMUYECKHE
KOTOPBIX KOTOPBIX XUMHUYECKHE 3aKOHBI, SBJICHUS U
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OCHOBAHBI OCHOBAHBI 3aKOHBI, SIBJICHUS U | TIPOIICCCHI, Ha
TTPUHIIHAITBI TIPUHIIAITHI MIPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
JEeHCTBUS JIEHCTBHUS KOTOPBIX OCHOBaHbBI | IPUHITUITBI
00BEKTOB 00BEKTOB TIPUHITUTIBI IIECTBUSL OOBEKTOB
npodeccnoHanbH | TpoecCHOHANBH | IEHCTBUS 0O0BEKTOB | MPOdecCHOHATBLHOM
Ol JIEATENPHOCTH | O JEATEIbHOCTH | MPO(ECCHOHATLHOM | JIEITEeIbHOCTH u
u KOTOpBIC | U KOTOpBIC | IEATEIBHOCTH U | KOTOpBIC
HCIIOJIB3YIOTCS UCIIOJIB3YIOTCS KOTOpBIC HCIIOJIB3YIOTCSA  JUIS
JUISt peuieHus | st pEIICHUS | UCTIONB3YIOTCS  JUISl | PEIICHUS
npodeccnoHabH | TPO(HECCHOHANBH | PEIICHUS pohecCHOHATLHBIX
BIX 3a]1a4 BIX 3aJ1a4 po(eCCHOHANIBHBIX | 3a7a4

3a1a4
b1.0.11-V.1 OO0yyarormmiics OO0yyarommiics OOyuarommiics OObyuarommiics
HE yMeeT cmabo ymeer yMeeT yMeeT
HCIIOJIb30BATh HCIIOJIb30BATh HCIIOJIb30BATh HCIIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
XUMHYECKHE XUMHYECKHE XUMUYECKHE XUMHYECKHE
3aKOHBI U 3aKOHBI U 3aKOHBI U ITIOHATHS | 3aKOHBI U ITOHATHS
MTOHSTHUS JUISt ITOHATHS JJIS JUTSL PELICHUS JUTSL PEIIICHUS
peleHus peleHus Ipo(heCCHOHATIBHBIX | TMPOGECCHOHATBHBIX
npodeccuoHanbH | npodeccuoHanbH 3aja4 ¢ 3aja4
BIX 3a]1a4 BIX 3aJ1a4 HE3HAYUTEIbHBIMHU
3aTPyTHECHUSIMU
b1.0.11-H.1 OO6yuarommiics OO6yyarommiics OObyuaromuiics ¢ Obyuarommiics
HE BJIaJICCT ciabo BiagceT HEOOJIBIITUMU CcBOOOJIHO BJIAJICET
HaBBIKAMH HaBBIKAMH 3aTpyIHCHUSIMHU HaBBIKAMH
IPUMCHCHHSI PUMCHCHHS BJIAJIEET HABBIKAMU IPUMCHCHHSI
COOTBETCTBYIOIIEC | COOTBETCTBYIOIIE IPUMEHCHHUS COOTBETCTBYIOIIETO
ro (usuKo- ro pU3nKo- COOTBETCTBYIOILIETO dusuko-
MaTeEMaTUYECKOI0 | MaTEMaTHYECKOT (buznKo- MaTeMaTHYECKOTO
amnmapara, 0 ammapara, MaTEeMaTHYECKOTO | armapara, MeTOJOB
METOJIOB aHallM3a | METOJIOB aHAJIM3a | arfIapara, MeTOJIOB aHanu3a u
" u aHajgu3a u MOJICTTUPOBAHUS,
MOJICIIUPOBAHMSI, | MOJICIHPOBAHUS, MOJICTTUPOBAHUS, TEOPETUUYECKOTO U
TEOPETUYECKOTO U | TEOPETHUYECKOTO | TEOPETUYSCKOTO U | IKCIEPUMEHTAIBHO
AKCIIEPUMEHTATIbH u HKCIIEPUMEHTAIBHO T'0 MCCJICAOBaHUS
oro IKCIIEPUMEHTAITh r'0 MCCIIEI0BaHUS IPU PEIICHUN
HCCIICIOBAHUS HOT'O IIPU PEIICHUU poeCCUOHATBHBIX
IIPH PEIICHUN UCCIIeIOBaHMs | TIPOECCHOHATBHBIX 3a1a4
npodeccuoHanbH MIPH PELICHUA 3ama4
BIX 3a/1a4 npodeCcCHOHANIbH
BIX 3a/1a4

3. TumnoBble KOHTPOJIbHBIE 32JaHUS U (MJ1M) MHbIEe MATEPHAJIbI, HEO0OX0MMBbIe 115 OLEHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapaKTePHU3y0IIMX

copMHpPOBAHHOCTH KOMIIETEHIHI B NpoLecce OCBOCHUS JUCIUNIMHBI

TumnoBkle KOHTPOJIBHBIC 3aJaHUA U MaTCPpUAJIbI, HCO6XOI[I/IMBIG JJIA OICHKHU 3HaHI/II71, yMCHI/Iﬁ n
HAaBBIKOB, COACPKATCA B yT-Ie6H0-MeTO)II/I‘-ICCKI/IX pa3pa60TKax, MMPUBCACHHBIX HUXKEC.

1. Tunponu3 coneit [DNEKTPOHHBIA pecypc|

MCTOH. YKa3. IJId CaMOCTOSTEIbHOMI pa6OTLI

CTYJEHTOB [OYHOW M 3a04yHOU (opMbl 00yueHuss HampasieHuit 35.03.06 Arpounkenepusi, 13.03.02
OnexTposHepreTuka M 3nekTpoTexHuka, 19.03.02 IlpoaykTel nUTaHWsI U3 PACTUTEIBHOIO CBIPBA,
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23.03.03 OkcrutyaTanusi TPAHCIOPTHO-TEXHOJOTUYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomorudeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arpounkenepun .— Yensounck: KOxuo-Ypansckuii 'AY, 2019 — 18 c.
: Tabn. — C mpun. — bubnmorp.: ¢. 18 ( 3 Ha3.) .— 0,3 MB .— JlocTyn U3 JIOKaabHOU CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpPraHMYECKHMX COCIWHEHUW [DIeKTPOHHBIM pecypc] : METom. yKa3. s
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB [0YHOW W 3a0uHOU (Gopmbl 00ydeHus HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KoMIuIeKcoB, cneruanbHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEACTBa] / COCT.
E. K. baroBckas ; FOxno-Ypansckuit 'AY, Uacrtutyr arpoumxkenepun .— Yensounck: HOxHo-
Ypanbckuii 'AY, 2019 .— 29 c. : w1, Tabn .— C npun. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
u3 JiokanbHoit cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. DIJIeKTpoNI3 BOJHBIX PACTBOPOB COJEH [DJNEKTPOHHBIA pecypc] : MeToA. yKas. s
CaMOCTOATENIbHON pabOThI CTYJIEHTOB [OYHOW W 3a04HOW ¢opmbl 00ydeHuUs: HampabieHuin 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 OkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAallMH U
KOMIUICKCOB, crienuainbHocTy 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CpPecTBa] / COCT.
E. K. barosckas ; IOxno-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensbunck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
nokansHOM cetu. http://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCIUTENbHO-BOCCTAHOBUTEINIbHBIE peaklUH [DJIEeKTPOHHBIH pecypc] : METOA. yKas. Ul
CaMOCTOSITENTbHOW paboThl [1si OakaliaBpOB OYHOW M 3a04HOM (HOpMBI OOy4YeHHS HaIpaBICHUI
35.03.06 Arpounxenepus, 13.03.02 Dnexkrposnepretuka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcryaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, cneruaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTMYECKUE CPEeACTBa] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpanecknit I'AY, 2019 .— 10 c¢. — 0,2 MB.—/loctyn 43 JIOKaIbHOW  CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kuneruka [DnekTpoHHBIH pecypc] : METOA. yKa3. JUIsl CaMOCTOSATEIbHOU
paloThl CTY/EHTOB [OYHOW W 3a0uHOM (popmbl 0OyueHus HampanieHuit 35.03.06 ArpounxeHepus,
13.03.02 DnextposHepreTuka u snekTporexHuka, 19.03.02 [IpoaykTsl nuTaHus U3 PACTUTEIBHOIO
ceippsi, 23.03.03 Okcrulyarauus  TPaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH W KOMIUIEKCOB,
cnermanbHocT  23.05.01 Haszemuble TpaHcmopTHO-TexHONOrH4Yeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypansckuii 'AY, UncTutyt arpounkeHepun .— YensOunck: KOxHo-Ypanbckuit
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 JIOKaJbHON CETH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf

4. MeroauyecKue MaTepuaJibl, ONpe/e/siiolue Mpoueaypbl OLeHUBAHUS 3HAHUIA,
YMEHUIi1, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH, XapaKTepu3ymux ¢GopMUPOBAHHOCTH
KOMIIeTeHIIMH

B nmaHHOM paznene METOAMYECKHME MaTepuasbl, ONMPEACISIOIINE IMPOUEAYPHl OLICHUBAHUS
3HAHWM, YMEHUM, HABBIKOB M ONbITa ACATEIBHOCTH, MO UCIHUIUIMHE «XUMUS», TPHUBEICHbI
IPUMEHUTEIBHO K KaXIOMY M3 HCIIOJIb3YEMBIX BHAOB TEKYIIETO KOHTPOJSA YCIEBAEMOCTH H
MIPOMEXKYTOUYHON aTTECTAIMN 00YJIarOITHUXCS.

19


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
http://nblocaldocs.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://nblocaldocs.sursau.ru:8080/localdocs/himi/11.pdf
http://192.168.0.1:8080/localdocs/himi/12.pdf
http://192.168.0.1:8080/localdocs/himi/13.pdf

4.1. OnleHOYHbIE CPEACTBA ISl MPOBEACHUS TEKYLEro KOHTPOJISl yCIIeBAeMOCTH

4.1.1. OnieHuBaHue OTYETA MO JTAOOPATOPHOIT paboTe

Otuer o 1abopaTopHO paboTe UCMOIB3YETCS TSl OLICHKH Ka4eCTBa OCBOCHUS 00ydatomuMcs
OCHOBHOH TpO(ECCHOHATBHONH 00pa30BaTEIbHOW MPOrPaMMbl 1O OTACIBHBIM TEMaM IUCIUILTAHBI.
Conepxanne u ¢popMa oTYETa IO JTA0OPATOPHBIM PAOOTaM MPUBOAMTCS B METOJNYCCKUX YKA3aHUSIX K
nabopatopupiM paboram (. 3 POC). CopepxkaHue oT4deTa W KPUTEPHUHM OICHKHM oTyeTa (Tadir.)
JOBOJISITCS IO CBEICHUST 00YUJaIOIUXCsl B HAYaJIe 3aHATUN

Ne OneHouyHbIE CPEJCTBA Kon u HanMeHoBaHMe
TunoBble KOHTPONBHBIE 3aMaHus W (WIM) HWHBIE MaTepHaIbL, WHIUKATOpPa KOMIETEHIIUU
HEOOXOIUMEBIE MJIsl OLEHKH 3HAHWH, YMEHHIi, HAaBBIKOB U (WIIN)

OTBITa JEATENFHOCTH, XapaKTepU3yIIUX CcHOPMHUPOBAHHOCTD
KOMIIETEHIIMI B ITPOIIECCE OCBOEHUS TUCIUILINHBI

1. 1. Yto Ha3bIBaeTCS TUAPOIU30M? WJI-1.01K-1
2. Nonnoe npousBeneHue Bojbl. YTo Takoe BomopoaHsiii | Mcmombiyer OCHOBHBIE
nokasaresb? 3aKOHBl €CTECTBEHHOHAYUYHBIX
3. Tunsl rugpOIM3a CONEH. JUCHUIUIMH ~ JUId  peLIeHUs
4. CocTaBUTh YpaBHEHUS peaklUil TUApoIMn3a coeil. CTaHJapTHBIX 3a1a4 B
5. KonnuecTBeHHbIE XapaKTEPUCTUKH TUAPOIIN3A COOTBETCTBUU C

HalpaBJIEHHOCThIO
pohecCUOHATTLHOM
JIeSITeIbHOCTH
Hkana Kpurepun oneHuBanusi
- U3JI0’)KEHHE MaTepHalia JJOTHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEN;
Ouenka 5 - YMEHHE BBICKa3bIBaTh U OOOCHOBaTb CBOM CY)KJCHMs IPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTHMuHO)
- YMEHHME ONIUCBIBATh XUMUYECKUE 3aKOHBI, SIBJICHUS U TPOLIECCHI;
- YMEHHE NPOBOIUTH U OILICHUBATh PE3YJIbTaThl H3MEPEHUII;
- cI0COOHOCTh PEIaTh 334a4H.
- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/ICHUE TEPMUHOJIOTHEN;
Onenka 4 - OCO3HAaHHOE IPUMEHEHUE TEOPETHUUECKUX 3HAHUM [UId OIMCAHUSA
(xopor110) XMMHUYECKHX 3aKOHOB, SIBJIEHUH W IPOLECCOB, PEIIEHUS KOHKPETHBIX
3aja4, TPOBENEHUS U OICHUBAHUS pE3YyIbTaTOB H3MEpPEHUi, HO
cojiepkaHue 1 (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.
- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEMIOCIIE0BATEIbHO,
- HETOYHOCTU B OINpEACNCHUU TMOHATUI, B NMPUMEHEHWU 3HAHUN IS
Orenika 3 ONMCAHUA XUMHUYECKUX 3aKOHOB, SBJIEHMH M TPOILIECCOB, petiieHns
KOHKPETHBIX 3a/1a4, IPOBEICHUS U OLICHUBAHUS PE3YJIbTAaTOB U3MEPEHUN,
(YIOBIETBOPUTEIHHO) .
- 3aTpyAHEHUS] B 0OOCHOBAaHUM CBOMX CYKJICHHIA;
- 0OHapy>KuBaeTcsi HEIOCTaTOYHO TIyOOKOoe MOHMMaHHE H3YYEHHOTO
MaTepuaa.
- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUECKUX 3HAHMI; JOMYIIEHbl OIITNOKU
B OIpENEJIeHUH MOHITUNA U OMMCAHUM XMMHUYECKUX 3aKOHOB, SIBJICHUN U
Onenka 2 IIPOLIECCOB, MCKAKEH HMX CMBICI, HE DELIEHBbl 3aJauyM, HE IMPaBUIBHO
(HEey/10BJIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUII;
- He3HaHUE OCHOBHOTO MaTepuaia y4yeOHOM MpOrpaMMbl, JOMYCKAarOTCs
rpyOble OIIMOKH B M3JI0KEHUU.
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Ixana

Kpurepun onenuBanus

OLeHKa «3a4TEHOY

- U3JI0)KEHHME MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U 0OOOCHOBATH CBOM CYXKICHHUS NPHU OTBETE HA

KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHME ONIUCHIBATh XUMUYECKUE 3aKOHBI, SIBIICHUS U IPOLIECCHI;

- YMEHUE MPOBOAUTD U OLIEHUBATh PE3YJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH pelIaTh WH)XEHEPHbIE 3a/1a4M (JOIMyCKAeTCsl Halu4ue
MaJIO3HAYUTENFHBIX OIMMOOK HIJIM HEJOCTATOYHO IOJHOE PacKpbITHE
COZiep’KaHHWEe BONPOCA WM TOIPEIIHOCTh  HENPUHLUIHUAIBLHOIO
XapakTepa B OTBETE HA BOIIPOCHI).

- OTCYTCTBHE HEOOXOIMMBIX TEOPETUYCCKUX 3HAHMIA, OMYIICHBI
OIIUOKHU B OMNpPEACIICHUH MOHATHH U ONMUCAHUU XMMHUUYECKUX 3aKOHOB,
SIBJICHUA M TPOIECCOB, MCKAXEH MX CMBICJ, HE PEILCHbI 3aJlauyd, HE

OHGHKa «HEC 3a4YTCHO»

rpyObIe OMOKH B U3JI0KECHUH.

MIPaBWJIBHO OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;
- He3HaHUE OCHOBHOTO MaTepuaia yaeOHOI MporpaMMbl, JOMYCKaIOTCS

4.1.2. TectupoBanue

0o0pa3oBaTeNbHON MpOrpamMMbl IO

OTACJIBbHBIM

TecTtupoBaHue HCIOIB3YETCSA JJIA OIEHKM KauecTBa OCBOCHHUS OOYYAIOIIMMCSI OCHOBHOM
npodeccnoHanbHOM

TCMaM HWJIM  pas3aciiaM

TUCHUIITUHBL. TecT mpeacTaBisier coO0M KOMIUIEKC CTaHIAPTHU3MPOBAHHBIX 3aJaHUN, MO3BOJISIOIINI
YIPOCTUTh TPOLEAYPY H3MEPEeHUsS 3HAHUKW M yMeHud oOyuaromuxcsa. OOydaromuMmcsi BBITAIOTCS
TECTOBBIC 3a/IaHUs C (POPMYITHPOBKON BOMPOCOB U MPEIJIOKESHUEM BBIOPATH OJUH MPABWIBHBIN OTBET
13 HECKOJIbKUX BApUAHTOB OTBETOB.

Ne O11eHOYHbBIE CPEJICTBA Kon u HaumeHoBaHue
Tumnossie KOHTPOJIBHBIC 3aJaHusd U (I/IJ'II/I) HWHBIC MAaTCpHaJIbl, I/IH}II/IKaTOpa
HEOOXOMMBIE IS OIEHKU 3HAHWIA, YMEHWH, HABBIKOB M (WJIH) OIBITa KOMIIETEHIIMHA
JeSITeIbHOCTH, XapaKTepU3YIOMIHUX CHOPMHUPOBAHHOCTh KOMITETSHIIUH
B ITPOLECCC OCBOCHUS JUCHUIIJIIMHBI

1. 1. Kak Biuser yBenuueHWE KOHIICHTPAIlUM Ha CTENEHb NJ1-1.01K-1
ruaponauza’? Hcnonb3yer 0OCHOBHBIE
- YBEJIIMYMBAECT 3aKOHEI
- YMEHbLIAET €CTECTBEHHOHAYYHBIX
- He BIIUSET. JUCLUIUTUH JJIS1 peIICHUS

2. Umerorcss 1M pactBopsl ruzapocyiabuna Hatpus NaHS wu
ximopuga meau (II) CuCly, umeromue BchencTBHE THIPOIHM3A
COOTBETCTBEHHO CJIA0OIIETOYHYI0 M CIA0O0KUCIIYIO peaKIUH.
Kakoii pH Oyner umets pacTBop, MOTYYEHHBIN NPU CIUSHUN
paBHBIX 00BEMOB YKa3aHHBIX PacTBOPOB?

-pH=7

- pH>7

-pH =14

-pH<T.

3. KoHCcTaHTHI AMICCONMAINY TSI CEPHUCTON KUCIIOTHI TI0 TIEPBOMA
W BTOPOHM CTYIEHSM COOTBETCTBEHHO paBHBI: Kj =1,72-1O'2, K,
=6,24-10°. Tlo xakoii CTYNEHU MNPEUMYLIECTBEHHO IMPOTEKAET
npouecc aucconuanuu?

CTaH/IapPTHBIX 3a/1a4 B
COOTBETCTBUH C
HAIPaBIEHHOCTHIO
npo¢eCCHOHAIBHON
JesITeNbHOCTH
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- 110 IePBOH

- 10 BTOPOU

- 110 TPETbEU

- 110 TEPBOM U TPETHEH.

4. Kakas u3 coneit Oyet moaBepratbecsi THIPOTU3Y?

- NaCl

- K2SO4

-BaS0O,

- FEC|2

-KNO3

5. Kak Bnusier yBenuueHue JaBjaeHUs Ha CTENEHb TUApOIn3a?
— YBCJIMYUBACT

— YMEHBILIAET

- HE BJINAAET.

6. Eciiu B pacTBOpE YMEHBINIAETCS KOHIIEHTPAIUS HOHOB BOJOPO/IA, TO:
- yncjeHHoe 3HauyeHue pH pacrBopa pacrer

- paCcTBOp CTAHOBUTCA MCHEC HICIIOYHBIM.

- ynclieHHoe 3HadeHne pH pacTBopa ymMeHbIIaeTcsl.

- pacTBOp CTAaHOBUTCS O0JIee KUCIBIM.

7. Onpenenmuts pH 0,0005M pactBopa cepHOl KHCIOTHI. BBIOpaTh
BapHaHT IPaBUJILHOI'O OTBETA.

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

8. B xauecTBe a30THOTO YAOOpPEHUS HCIIONB3YeTCS CyIb(haT aMMOHUSL.
Kakas cpena OyneT rnpu pacTBOPEHUH STOH coyin B Bojie?

- Kucaas

- IeJIOYHAs

- HEUTpanbHasl.

9. Eciin u3BeCcTHO, YTO B PacTBOPE YMEHBIIACTCS YNCIICHHOE 3HAUCHHE
pH, To:

- KOHIICHTpAIIMS HOHOB BOJIOPOJIa YMEHBIIACTCS

- KOHIIEHTpaLXs HOHOB T'HIPOKCOrPYIIIBL PACTET

- KOHIIGHTpAIIUsl HOHOB B PAaCTBOPE HE U3MEHSETCS

- PACTBOP CTAHOBUTCA 00J1ee KUCIBIM.

10. JJoGaBneHre Kakoro BeHIeCTBA K BOJAE MPHUBEICT K YMEHBIICHUIO
pH cpenp1?

- XJIOpU/1a HaTPHSI

- KapOoHaTa Kajus

- cyabdara aMmMoHus

- HUTpaTa HATPUSL.

[To pesynpTaTam TecTa OOYYarOMIEMYCS BBICTABISETCS OIICHKA «OTIUYHOY», «XOPOIIOY,
«YZOBJICTBOPUTEIHHO» UITU «HEYOBICTBOPUTEITHLHO.

Kputepun onenuBanusi oTBeTa (Tabll.) TOBOIATCSA OO CBEASHHUS OOydaroluXcs 10 Hayaia
TECTUPOBaHUA. Pe3ynbpTaT TeCTUpOBaHUSI OOBSABISETCS OOYYAIOIIEMYCsl HEITOCPEICTBEHHO TOCIIEe €T0
CIauH.

Ikana Kpurepun ouennBanus
(% npaBHJIBbHBIX 0TBETOB)
Onenka 5 (OTIUYHO) 80-100
Ornenka 4 (xoporo) 70-79
Orenka 3 (yI0BIECTBOPHTEIHHO) 50-69
Onenka 2 (HEYJOBIETBOPUTEITHHO) Mmenee 50
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4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOUHOI aTTecTalluu
4.2.1. KontponpHas pabota

3amaHusi JUIs  KOHTPOJBHOW paboThl, oOmpeAeNieHue BapuaHTa BBHIOJHEHUS 3aJaHUi
MIPEJICTABICHBI METOUYECKOM MTOCOOHH:

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

4.2.2. Dx3aMeH

Ok3aMeH sBiseTcs (QOpMON OLEHKM KadecTBa OCBOCHMs OO0YYaroIIUMCS OCHOBHOM
npodeccuoHaIbHOM 00pa30BaTENBbHOM IMPOrpaMMBbl MO pasaenaM aucuuiuimHbl. [lo pesympTaram
9K3aMeHa 00y4aroIIeMYyCs BBICTABISIETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YAOBIETBOPUTEIIBHO» WU
«HEYJOBIECTBOPUTEIHHO.

OK3aMeH 10 AUCUUIUIMHE IPOBOJUTCS B COOTBETCTBUM C PACHMCAHUEM IPOMEKYTOUHOM
aTTeCTallld, B KOTOPOM YKa3bIBaeTCs BPEMs €r0 MPOBEJACHUS, HOMEDP ayJAUTOPUH, MECTO TPOBEICHHS
KOHCYJIbTAllMM. Y TBEPXKIEHHOE paclucaHue pa3MellaeTcs Ha HH(OPMAIIMOHHBIX CTEH/aX, a TaK)Ke Ha
ounmansHOM caiite YHHUBEpCHTETA.

VYpoBeHb TpeOOBaHMH Il NMPOMEXKYTOYHOM aTTeCTalMM OOYYaIOUIMXCS YCTAHABJIMBACTCS
paboueii mporpaMMoOi AUCIUIUIMHBI M TOBOAMUTCS 10 CBEACHUS 00yJarOIMXCsI B HA4aIe CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiIo, jJekropamu. C paspelieHus 3aBeayrouiero kadeapoit
Ha 9K3aMEHE MOXKET INPHUCYTCTBOBATh IPErojaBaTeNb Kadenpbl, MPHUBICYCHHBIA sl MOMOIIUA B
npueMe HK3aMeHa. B ciaydae OTCYTCTBHMsS BeAyLIEro IpernojaBaress 53K3aMeH IPUHUMAETCs
IIPEIo1aBaTeIeM, Ha3HaYE€HHBIM PaCIOPsKEHHEM 3aBEYIOUIEro kadeapoil.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTeneil ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacnopsDKeHUs. PeKTOPa, MPOPEKTopa Mo y4eOHoil paboTe nin AekaHa (hakyabTeTa He JOITyCKaeTcs.

OOyuaroniuecs Ipu sBKE Ha K3aMeH 00s3aHbl UMETh IPU ceOe 3a4eTHYI0 KHHKKY, KOTOPYIO
OHU TPEABSBISIOT SK3aMEHATODY.

Jlnis mpoBeieHus SK3aMeHa BEeYIIMIA MperoiaBaTellb HaKaHyHe MOJIydaeT B IeKaHaTe 3a4eTHO-
HK3aMEHAIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCS B JIEKAHAT MOCE OKOHYAHHS MEPONPHUSATHS B
JIeHb IIPOBE/ICHUS 3K3aMEHa WJIM YTPOM CIIEIYIOLIETo JTHS.

DK3aMEHbI TPOBOMATCS IO OWiIeTaM B YCTHOM WJIM NHCBMEHHOM BHJE, JTHOO B BHIE
TECTUPOBaHUS. JK3aMEHAI[MOHHBIE OMJIETHI COCTABIISIOTCS 110 YCTAaHOBJIEHHOM (hopMe B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadenpoil 5K3aMEHAMOHHBIMHA BOMPOCAMH M YTBEPXKIAIOTCS 3aBEIyIOIIUM
kadenpoii exeroqHo. B Ounere copepkutces 3 Borpoca.

DK3aMeHaTOpy MIPEAOCTABIIAETCS MPAaBO 337aBaTh BOIPOCHI CBEpX Owmiera, a TakkKe MOMHUMO
TEOPETUYECKHX BOIPOCOB JaBaTh U DPELICHHs 33Ja4d U IMPHUMEpbl, HE BBIXOASAIIME 33 pPaMKHU
IIPOIIEHHOr0 MaTepuasa o U3y4aeMon JUCHUILINHE.

3HaHUs, YMEHHsI M HAaBBIKU OOYYAIOIIMXCS OMPENENAIOTCS OLEHKAMU «OTJIMYHO», «XOPOIIO»,
«yIIOBJIIETBOPUTEIHHO»,  «HEYIOBICTBOPUTEIHHO»,  KOTOpPBHIE  BBICTABIAIOTCS B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUKKY 00yUaroIierocs B IeHb K3aMeHa.

[lpn mpoBeneHWHM YCTHOTO SK3aMEHA B ayJUTOPHU HE JIOJDKHO HAaXOIHUTHCS 0oJjiee BOCHMH
00yJaroImuxcs Ha OHOTO MPErnoaaBaTeNs.

[Ipu mpoBeneHUM YCTHOTO 5K3aMeHa OO0ydJaromuiics BbIOMpaeT SK3aMEHAalMOHHBIH OWJIeT B
clly4yailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (paMuiInio, UMsi, OTYECTBO U HOMEP SK3aMEHAI[MOHHOTO Ouera.

Bo Bpems 5sk3ameHa oOydaromuecs MOTYT IOJb30BAaThCi C pPa3pelleHUs 3K3aMeHaTopa
IpOrpaMMOil JTMCIMITIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, APYrUMH IMOCOOMSIMU U
TEXHUYECKHMU CPEACTBAMHU.
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Bpems moArotoBku OTBeTa MpH CcAaye SK3aMeHa B YCTHOM (hopMe MOJKHO COCTaBISITH HE
MeHee 40 MUHYT (IO KETAHUIO 00YYArOIIErocs OTBET MOXKET OBITh JOCPOYHBIM). BpeMs oTBera — He
oomnee 15 MuHyT.

OOyuaromuiicsi, UCIIBITHIBAIONIUHN 3aTPYAHEHUS IPU MOATOTOBKE K OTBETY 110 BRIOPAHHOMY UM
OouseTy, UMeeT MpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJICHMEM BPEMEHHM Ha
noAroToBKy. I[Ipu OKOHYATEIHLHOM OLICHMBAaHWUW OTBETA OLICHKA CHUXKAETCsA Ha oauH Oasul. Beimaua
TPEThero OuseTa He pa3penraeTcs.

Ecnu oOyuaromumiicst sIBUJICS Ha DK3aMEH, W, B3SB OWJIET, OTKa3ajici OT IPOXOXKICHHUS
aTTecTallid B CBA3M C HEMOATOTOBIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTaBJISIETCS OIICHKA
«HEYJOBJIETBOPUTEIHHO.

Hapymienne AMCUMIIIMHBI, CIHUCHIBAaHUE, HUCIOJIb30BaHUE OOYYAIOIIMMUCA HEpPa3pelIeHHbBIX
MEYATHBIX M PYKONMHUCHBIX MAaTEPHUAJIOB, MOOWIBHBIX Tele(h)OHOB, KOMMYHHUKATOPOB, ILIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JMYHON KOMMYHHKAIIMOHHON U KOMIBIOTEPHON TEXHUKU
BO BpPEMs aTTECTAIIMOHHBIX UCTIBITAHUH 3ampelieHo. B cirydae HapyieHus 3Toro TpeboBaHus

npenojaBaTesb 0053aH yIaluTh 00y4arolerocs U3 ayJuTOPUN U MPOCTaBUTh EMY B BEIOMOCTHU
OLICHKY «HEYOBJIIETBOPUTEILHO.

BricTaBieHne OIEHOK, TOJYYEHHBIX MpPH TOJABEACHUH PE3YyJIbTaTOB IMPOMEKYTOUHOH
aTTeCTalli¥, B 3a4YE€THO-PK3aMEHAIIMOHHYIO BEIOMOCTh M 3aU€THYIO KHUXKY TIPOBOJIUTCS B
MPUCYTCTBUU camoro oOyuaromierocs. IlpernomaBarenu HecyT NEpCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alHUCEell O pe3ysbTarax MPOMEXYTOYHOM aTTECTalluu B
3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTh U B 3a4E€THBIC KHIKKH.

HesiBka Ha sk3aMeH OTMEYaeTCsl B 3a4€THO-3K3aMEHAIIMOHHOM BEJIOMOCTH CIIOBAMH «HE SIBUJICS.

s oOyuaronuxcsi, KOTOpbIe HE CMOTJIM CJIaTh 9K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHABIMBAET MEPUO/ JIUKBUIAIMHU 3a0JKEHHOCTH. B 3TOT mepuo npenoaaBaTesid, NIpUHUMAaBIITHE
9K3aMeH, JOJDKHBI YCTAaHOBHUTH HE MeHee 2-X THEH, Korja OHM OyIyT MPUHUMATh 33J0KEHHOCTH.
Nudopmanus o TUKBUIAIUH 330DKCHHOCTH OTMEUYAETCS B 9K3aMEHAITMOHHOM JIUCTE.

OOyyaromMcsi, MOKA3aBIIMM OTJIMYHBIE M XOPOIIWE 3HAHUS B TEUEHHUE CEeMecTpa B XOJe
MOCTOSIHHOTO TEKYIIEro KOHTPOJISi YCIIEBAEMOCTH, MOXXET OBITb MPOCTaBJIEHA HYK3aMEHAI[MOHHAs
OLIEHKa IOCPOYHO, T.e. 0e3 crauyn sk3ameHa. OleHKa BBICTABIAETCS B 9K3aMEHALIMOHHBIN JIUCT WIH B
3a4€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb.

WNHBanuapl U JauIa ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI, MOTYT CIaBaTh HK3aMEHBI B
MEXCECCHOHHBIN MEPUO]] B CPOKH, YCTAHOBIIEHHBIE MHANBUIYaTbHBIM yUeOHBIM T1aHOM. HBanMuab1 U
JUIA C OTPaHUYEHHBIMH BO3MOKHOCTSIMHM 3J0POBBS, UMEIOIINE HAPYLIEHUS ONOPHO-IABUTATEIBHOTO
ammapara, JONYyCKAloTCsl Ha aTTeCTAllMOHHBIE WCHBITAHUS B COMPOBOXICHUU aACCHUCTEHTOB-
COMPOBOXKIAIOIIMX.

[Ipouienypa mnpoBeneHUS MPOMEKYTOUYHOM aTTeCTallMu JJII OCOOBIX CIIy4aeB H3JI0KE€HA B
«[TonoxeHnu 0 TeKyIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTaIl[Mi O00YJaroIIUXCs 10
OIIOIl GakanaBpuara, crneuuanurera u maructparypb» OI'BOY BO IOxHo-Ypanbckuiit ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 )

Ne OneHouHble CpeCTBa Kon v HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3aJaHus W (MJIM) UWHbIE MaTepUabl, HUHIWKATOpa
HE00XO0/IUMBbIE Ul OLEHKH 3HAHWH, YMEHUH, HaBBIKOB U (MJIN) OIbITA KOMIIETEHILIUU

JeSITEIbBHOCTH, XapaKTepU3yoIuX cOPMUPOBAHHOCTh KOMIETEHIINN
B ITPOLIECCE OCBOEHMSI TUCIUILIMHBI

1. 1. OcHOBHBIE 3aKOHBI XUMUHU. N-1.0mk-1
2. DKBUBAJIEHT JIEMEHTOB. 3aKOH 3KBUBAJICHTOB. Hcnonp3yer
3. DKBUBAJIEHTHI IPOCTHIX U CIOKHBIX BEIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas Teopusl CTPOEHUS aToMa. €CTECTBEHHOHAYYHBIX
5. Tlopsinok coctaBieHus 3IeKTPOHHBIX (popmyi. [Ipumepsr. JUCLUTIINH JJIs
6. Pacnpenenenune 35IeKTPOHOB 10 SHEPIETUUYECKUM STUEHKAM. pelieHus
7. DHeprusi HOHU3AUHU U 3JIEKTPOOTPULIATENbHOCTh. VI3MEeHeHre UX | CTaHAapTHBIX 33/1a4 B
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B nepuoanueckont cucreme . 1. Menzaeneesa.
8. CKOpOCTh XMMHUUYECKUX PEaKIMil. 3aKOH JEHCTBYIOIIUX MaccC.
9. 3aBHCHMOCTBH CKOPOCTH PEAKLIUHU OT TEMIIEPATYPBHI.
10. Xumnueckoe paBHoBecue. Koncranta papHoBecus. [Ipuniun Jle—
[Tarense.
11. 1-3akoH TEPMOJAMHAMHUKUA. OHTAIBIMHI. TEePMOXUMHYECKHE
ypaBHeHus1. 3akoH [ecca.
12. 2-3akoH TepMoauHaMuKH. OHeprus [ub6ca. Hampapienwue
IIPOTEKAHHUS IIPOLIECCOB.
13. XapakrepucTuka MOJSIPHON M HENOJSIPHOW KOBAJIEHTHOMN CBS3H.
[TpuBectu npumepsl.
14. JlonopHo-akuentopHas cBs3b. [Ipumepsl.
15. Bonopoanas cBsizb. [Ipumepsl.
16. Mlonnas cBs3b. [Ipumepsl.
17. CtocoObl BEIpOKEHHS KOHIIEHTPAIIMH PacCTBOPOB.
18. PactBopsl HeanekTponautoB. Jduddysus. Ocmoc. 3akoH Bant—
I'oddoa.
19. JlaBnenue napa Haj pactBopamu. 3akoH Payis (1).
20. U3meneHue TtemriepaTypbl KUIEHHUS W 3aMep3aHUSI PACTBOPOB.
3akon Payins (2).
21. PactBOpsI 25ekTponuToB. M30ToHNYECKHid KO DULIUEHT.
22. Teopus 3AEKTPOJIUTUYECKON JUCCOIHAITIH.
23. CryneHyaTasi AMCCOLMALINS KUCIOT, OCHOBAaHUM U COJIEH.
24. Crenenp auccouuanuu. @OaxkTopbl, BIUAIOLUIME Ha CTENEHb
JUCCOLIMAINY.
25. Monnoe npoussenenue Boasl. PH cpeasl. THankaTopsl.
26. Bo3moskHble cirydau ruzipoinsa coueil. [lpumepsr.
27. OKUCIUTETHbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipumepsi.
28. AMdoTepHOCTb.
29. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AJIEMEHTOB M HX
nosiokeHue B cucreme .M. MenneneeBa. OCHOBHBIE OKUCIUTENIN U
BOCCTAHOBUTEIIH.
30. DnexTpoaHbIN MOTEHIMAN. BOIOPOIHBIN 31IEKTPO.
31. HopmanbHble 5J€KTpOJHBIE MOTEHUMANbl. Psan HampskeHuit
METAJIJIOB.
32. T'anbBaHuueckuii aneMeHT. [Ipumepsl.
33. DJIC ransBannueckoro aeMenta. @opmyia HepHera.
34. DnexTpoyin3 PacTBOPOB U paciuiaBoB. 3akoH Dapajes.
35. Ilpouecchl, MpoTEKaroIMe IMPH DJIEKTPOJIU3E C PAaCTBOPUMBIM
anosoM. O6acTy MPUMEHEHHS JIEKTPOIU3a.
36. AKKyMynsaTOpBL. THIIBI aKKYMYJIATOPOB.
37. Ilpoueccesl, MPOTEKAIOIINE MPU pa3psiAKe U 3apsAKe CBHHIIOBOTO
AKKyMYJIATODA.
38. OO0ure XuMU4eCKHe CBONCTBA METAJLIOB.
39. BzauMoznelicTBHE METAIIIIOB ¢ KUCIOTaMHU.
40. AzotHas kucinota. OcoOEHHOCTH B3aUMOIEHCTBUS C METAIIAMHU.
41. Meroap!l nosnydeHuss MeTaUIOB U3 pya. [Ipumepsl coBpeMEHHBIX
CIOCO0O0B TTOJTYYCHUST METAIIIOB.
42. KomruiekcHble coennHeHus. [Ipumepsl. BHemHsAs u BHYTpeHHSIS
cheprl. KommmekcooOpazoBaTenb. 3apsii KOMIUIEKCHOTO  HOHA.
Koopaunannonsoe yucio. JInrans.
43. Tlonumeppl. PU3UKO - MEXaHWYECKHE CBOWMCTBA MOJMMEpOB. Tpu

COOTBETCTBHUU C
HAINpPaBJICHHOCTHIO
npohecCuOHATBHOM
JeSATEIbHOCTH
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COCTOSIHUS: CTEKJIO00pa3HOE, BBICOKOAIACTHYHOE, BI3KO—TEKyUee.
44. Tlonumepsl. IIpuponnsie u cuHTeTHYECKHE MNoJUMEpPBL. COCTAE
noauMepoB. 3BeHo. Llens. Crenenp nonumepusanuu. [Ipumepsr.

45. Ilmactmaccel. CocrtaB, MOJy4€HUE, CBOMCTBA M IMPUMEHEHHE.

IIpumepsl.

46. [Tomumepsl. CriocoObI MOTYYSHHUS TTOJIUMEPOB.

47. Bunpel kayuykoB. [Ipumepsl, cBoiicTBa, IPUMEHEHHUE.

48. Tlomwdytmnen. IlomuxmopBunui. Ilomydenuwe, cBoiicTBa U

MIpUMEHEHUE.

49. IomuretpadropatuieH. [lonyyeHue, CBOICTBA 1 MPUMEHEHHE.

50. CuHTeTHYeCKHE BOJIOKHA, Kiaccudukaius, oOImue CBOWCTBA
[I0JIyYEHUE, IPUMEHEHHE.

51. Koppo3uss wmeramioB. MexaHuW3M KOPPO3HMOHHBIX IPOLIECCOB
IIpumepsl.

52. AtmocdepHast Koppo3usl.

53. Metopb! 3alIUTHI METAJUIOB OT KOPPO3HUHU.

54. Koppo3uOHHBIE IPOLIECCHI, MPOTEKAOIINE IPU HAPYIICHUH

METaJUIMYECKUX MMOKPBITHH.

xana u KpUTCPpUHU OLICHUBAHUA OTBCTA 06yqa10meroc>1 npcaACTaBJICHLI B Ta6J'II/ILIe

Hlkana Kpurepun oneHuBanusi
Onenka 5 BCECTOPOHHEE,  CUCTEMAaTHMYecKoe M  I[JIyOOKoe  3HaHHE
(OTIIM4HO) IPOrpaMMHOIO  Marepuaia,  yCBOEHHME  OCHOBHOM  H
JOTIOJIHUTEIBHON JINTEPATypPhl, PEKOMEHAOBAHHOW IIPOrpaMMON
JUCLUIUIMHBL, IPAaBUJIBHOE PELICHHE 3a0a4H.
Onenka 4 [IOJIHOE 3HAHME MPOrPaMMHOr0 MaTepuaia, yCBOEHUE OCHOBHOM
(xopo110) JUTEpaTypbl, PEKOMEHJOBaHHOW B HporpaMMe, HaJlu4ue
MaJO3HAUUTENIbHBIX OHIMOOK B  pEUIEHUM 3aJaud, WIH
HEI0CTaTOYHO NOJHOE PaCKpPhITHE COEp KaHUE BOIIPOCaA.
Onenka 3 3HaHHWE OCHOBHOT'O MPOrPaMMHOI0 MaTepuana B MUHUMAaJIbHOM
(YIOBIIETBOPUTENIBLHO) o0beMe, TMOrpelHOCTH HENPUHLUUIHAIBHOIO XapakTepa B
OTBETE Ha DK3aMEHE U B PEIICHUHU 3aJIa4H.
Onenka 2 npobensl B 3HAHUAX OCHOBHOI'O IPOIPaMMHOI0 MaTepuana,
(HEey/10BJIETBOPUTEINIHHO) NPUHLMINATIBHBIE OIIMOKM NpU OTBETE Ha BONPOCHI U B
pELICHNN 33aJa4H.
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JUCT PETUCTPAIIMA U3SMEHEHU

Howmep
W3MEHe-HHS

Howmepa nucros

3aMCHCHHBIX

HOBBIX

AHHYJIMPOBAH-HbBIX

OcHoBaHue I
BHECEHUSA
U3MEHEHUN

IToamnuce

Pacmmdposka nonnucu

JlaTa BHECEeHHS
M3MCHCHUS
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