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PaGouas nporpaMma AHCLMIUIMHBL «XHMHA» COCTaB/leHa B COOTBETCTBHH C TpeboBaHHAMH
(epepalbHOro roCyapcTBEHHOr0 00pa3osaTeNbHOro CTAHAAPTA Beiciuero obpazopanus (GrOC BO),
yreepicaeHnoro  Ilprkasom Munucrepcrea o0paloBaHHs W HayKH Poccuiickoit  Penepaunu
23.08.2017 r. Ne 813. Pafouas nporpamMma npejHasHauyeHa s TOATOTOBKH fakanaspa MO
nanpaenesnio 35.03.06 ArponnkeHepHs, npoduas — TexHonoruieckoe ofopynoBanne a8
XpaHeHns i nepepaboTKH CeNbLCKOX03HCTBEHHOH NPOAYKIHH.

Hacrosmmias paGouas mporpamMma JMCUHIUIEHBL — COCTaBieHa B paMKax OCHOBHOMH
npodpeccuonanbHol 06pa3soBaTeNbHOA NPOrpaMMEl (OTIOI) u yuntsiBaeT 0COGEHHOCTH o0yueHus
NpH HHKTIO3MBHOM 06pa3soBaHuy MLl ¢ OTPAHHHCHHBIMH BO3MOYHOCTAMH 310poBba (OB3).

CocTaBuTeNb — JOKTOp GUONOrHYecKHX Hayk, mpojeccop xaeapsi Barorckan E.K.

Pa6ouas mporpaMma AUCLIMIIMHBL 00CY*/IEHA HA 3aCEAaHHH xadeapsl «MareMaTH4ECKHE H
ecTeCTBEHHOHAYHHbIE JUCLHNIHHLD

«05» maprta 2019 r. (mpotokon Ne8).
3as. kadenpoi «MaTeMaTH4ECKHE H

eCTECTBEHHOHAYUYHbIE JHCUAMIIMHBIY,
JOKTOp TEXHHYECKHX HayK, Ipodyeccop .@U - E.M. Bacapsirnta

Pa6ouasi IporpaMma JUCLHILIHKEBI 0100peHa METOAMYECKOH KOMHCCHEH
paxynstera TC B AITK

«18» mapra 2019 r. (mpotokon Ne7).
TNpencenarens METOIHYECKOHR KOMHCCHH

3HEpreTuyeckoro PaxkynbreTa,
Joxtop (GHIONOrHYECKHX HaYK, NOLEHT Xanyno O.1.

.. e E.JI. JleGenena
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JHCHHUIUTHHEI
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HEOOXOAUMBIE AJIS OCBOEHHS AHCUHILIHHBI

MeToanueckue yka3aHus Anst 06yuaromuxca No 0OCBOSHHIO TUCUHMAHHDL
Hndopmauuontble TEXHOIOMHH, HCOB3YEMbIE [IPH OCYILECTBIEHHH
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1. Ilnannpyembie pesyanTats! 06yuenns no NHCUHILIHE,
COOTHECEHHbIC C MIAHHPYECMBIMH pesyabTaTaMu ocsoenms OO

L1 Uean n 3agauu aucuunamumne:

Bakanasp no nanpasnenuio nogroronku 35.03.06 ArpOHHIKEHEPUS 10MKeH GbITh MOArOTOBNEH
K ChHcaylomuM BHIOaM NpogecCHOHANBLHOH NeaTeIbHOCTH: NPOH3BOACTBEHHO-TEXHOMOTHYECKO,
OpraHU3allOHHO-YNPABIEHYECKOH NeATENbLHOCTH,

ear aucnunanns — chopMHpOBaTh y ofyqalomuxcs cHCTeMY ()YHAAMEHTANLHBIX 3HAHUI Mo
XUMHH, HEODXOAMMBIX INA Moceayloweil NOAroTOBKH GakanaBpa, cnocobHoro K apdexTHBHOMY
PELICHHIO NPAKTHHECKUX 3a/1ay CENbCKOXO3MICTBEHHOrO NMPOH3BOACTRA, 4 TAKKe crnocobeTByromux
JanbHelileMy pa3BHTHIO IMYHOCTH.

3apaun qucusnanHbL:

~ H3YHMTb OCHOBHBIE XMMHYECKHE ABJICHMS, OBNANETh (hyHAAMEHTANBHBIMH NOHATHAMH,
3aKOHaMH H TEOPHUAMH KINACCHYECKOH H COBPEMEHHON XHMUK;

— C(hOPMHPOBATL OCHOBEI HAYYHOTO MHPOBO33pEHHA H COBPEMEHHOTO XHMHYECKOTO MBILLICHHUS,
O3HAaKOMHTBECA C HAay4HOH annapaTypoil # MeTONaMM XHMHYECKOro HecnenoBanus, npuobpectu
HaBbIKH TIPOBEJIEHHA XHMHYECKOTO SKCIIEPHMEHTA,

— HAyHHTLCA BBIACHAT: XHMHHYECKOE COAEPIKAHHE B MPOECCHOHANBHBIX 3a7auax Gynywei
JeATENLHOCTH;

— OBNaZIETh METOJaMH peLlIeHHs Npof)eCCHOHANBHBIX 3aMay.

1.2. Komnererumu u HHAMKATOPLI HX
OIIK-1. Cnocoben pewars THnosble 3anayn NpoeCcCHOHANBHON JEATENBHOCTH HA OCHOBE 3HAHUIL

OCHOBHBIX 3aKOHOB MaTeMaTH4YecKHX H €CTECTBEHHBIX HayK TNIpHMEHECHHEM HH(I)OpMElLlHOHHO-
KOMMYHHKAUHOHHbLIX TeXHONOTHI.

Koz u (Popmupyemeie 3YH
HaHMeHOBaHue
WHOHKaTOpa
HOCTHIKEHUS 3HaHHA YMEHHA HABBIKH
KOMIOETEHUHH
H-1omnk- 1 O6yuarommiics  aomken | O6yyatomuiica Obywaromuiica Homxen
Hcnonsayer 3HATb: OCHOBHBIE 3aKOHEI | HOJDKEH YMETb: | BlageTh: HaBbIKaMH
OCHOBHbBIE 3aKOHbI XHMHH,  ABNEHMA  H | MCIOJbL3OBaTh OMHCAHUA  OCHOBHBIX
CCTECTBCHHOHAYYHBIX | IPOLECCHl, HA KOTOPLIX | OCHOBHBIE XHMHYECKHE | XHMHHYECKHX  34KOHOB,
JUCURIIHH AN OCHOBaHEI MPHHLMINB! | 3AKOHBI U TOHATHA B | ABNEHHIl M npolieccos,
pelteHus aeicTBUs 0OBEKTOB | NPOeccHOHANBHOM Ha KOTODPBIX OCHOBAHBI
CTaHNAPTHLIX 3a/1a4 B | nNpogecCHOHANBHOMN HEATENBHOCTH M [N | NPHHUHUNBI  AeficTBUSA
COOTBETCTBHH C AEATENLHOCTH H KOTOpbIE | peLIeHHs HHKEHEPHBIX | 0OBEKTOB
HanpaBleHHOCThLIO HCIONb3YIOTCA Aans | 3agav - (b1.0.11-Y.1) | npodeccuonanshoii
npoecCHOHANLHON | PellieHHst  MHXKEHEPHBIX AEATENILHOCTH H
JAEATENLHOCTH 3agaq-(b1.0.11 -3.1) KOTOpbIE HCRONL3YIOTCH
ans peLieHus
HHIKEHEPHBIX
3anay - (61.0.11-H.1)




2. MecTo aucunnanuw B cTpyKTYpe OIIOII

Hucuunmysa  «Xumms»  oTHOCHTCS K obsasaTenbHOM  4yacTH  OCHOBHOI
npohecCHOHANBHOMN o6pa3oBaTeisHOi NporpaMMBl

3. O6bEM AHCUMNAHHBI U BHADB yuebHoit paboTni

Obrem aucuunaumus! cocraenser 3 3aqeTHele equHuubl (3ET), 108 akamemuueckux uacos.
(nanee yacos). ucunnauua H3yqaercs B 1 ceMectpe.

3.1. Pacnpenenensie 06bema aucuunimnn: no BHIaM yucOnoit pabornl

Bun yue6Hoii pabotsl Konuuecrso yacos
KounrakThan pa6ota (Bcero) 48
B Tom uncne:
Jexkuun 16

Mpaktuyeckue 3austus ([13) -

JlaGoparopHeie 3ausTus (J13) 32
CamocronTensian paGora obyuatomuxcs (CP) 24
Konrtpoan 36
Hroro 108

3.2. Pacnpeaenennc yue6roro BpeMeHH 110 pa3aenaM U TeMam

B toM uucne 4
3
Haumenosanue pasnena u KonraktHas pa6ota
pasa Bcero uacos P =
n/n TeMBI CPp z
JI JI3 I3 %
] 2 3 4 3 6 7 8
Paznen 1. OcHoBbl cTpoeHus BemecTsa
1.1. Beenenne. OcHoBHble 5 1 2 - 2 X
3aKOHbBI XHMUH.
1.2. | Xumus u nepuoauyeckas 7 3 2 - 2 X
CHCTEMa 2MEMEHTOR.
CrtpoeHue aTomoB.
XHMHYEecKas CBA3b.
Pasnen 2. BaaumoneitcTens Betects
2.1 Xumnyeckas 8 2 2 - 4 X
TEPMOJHHAMHKA.
OcHoBHBle 3aK0HB!
TEPMOJHHAMHKH.
XHUMHYECKas KHHETHKA.
XHMHYECKOE paBHOBECHE.




Paznen 3 Pacteops..

3.1. XHMHYECKHE CHCTEMBI: 9 2 3 - 4 X
PacTBOPEI, AHCTIEPCHBIE
cHcreMbl, OCHOBRI
XHMHYECKOro aHajiu3a
BOJIHBIX PacTBOpOB.

Paszen 4. Dnextpoxumuueckue MPOLECChI.

4.1, DNeKTPOXHMHYECKHE 12 4 4 - 4 X
CHCTEMbI; KMCTOTHO-
OCHOBHBIE K
OKHCJIMTENbHO-
BOCCTAHOBHTENbHEIE
CBOMCTBA BelllecTpa.
lanbBannyeckue
MEMEHTh. X HMHYECKHE
HCTOYHHKH TOKa.
DneKTponu3 coeauuenmii.
Kopposus merannos u
3allHTa OT KOPPO3UH.

8]
3]
1
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4.2, Peakiiyonnas 8
CrocoOHOCThL BELHECTB.
XuMuueckue ceoiicTpa

METaJLIOB,
Pazpien 5. DnemenTr opranuueckoit xumun
5.1, | DnemeHTn! oprannueckoii 5 1 2 - 2 X
XHMHH, NIOJIUMEPBI,
OJINTOMEpBL.
KouTtpons 36 X X - X 36
Hroro 108 16 |32 - 24 | 36
4. CTpyKTypa ¥ cogepskanne AHCUNNITHHDI
4.1. Conepxanne AHCHHNANNDI
Beeaenne

XHUMUs KaK 4acTb ecTecTBo3Hanus. [1peamet xumun. Bewectso. Buae! xumuyecknx peaxumii.
CBA3b XMMHH C ADYTHMH HayKaMu. 3HAYEHHE XHMHH B (DOPMHPORAHHH MBILUTEHHUS, B H3YyUeHUH
NpHPOAbI ¥ Pa3BHTHH TEXHHKH. XHMHS U MPo6GAEMB! 9KONOrHH,

OcHoBbI cTpoCHHA BemecTBa
ONEKTPOHHOE CTPOEHHE aToMa M CHCTeMaTHKa XHMHYECKHX 31eMeHTOB. KBaHTOBO-

MexaHuueckasn Moaens atoMa. [Ipununn INaynu u nparuno Xynna. Ctpoenne MHOIO3JIEKTPOHHBIX
atomoB. Ilepuoanueckan cucrema J.M. Menneneera M HiMeHeHHE CBONCTE MMEMEHTOB H HX
COCAMHEHHH. (OKHUCIMTENLHO-BOCCTAHOBUTENLHBIE CBOHCTBA SMEMEHTOB. XHMHYeckas CBA3b.
OcHoBiible THAbI H XaPAaKTEPUCTHKH CBA3H. KOBANCHTHAS H HOHHAS CBS3M, Merton BanenTHLIX cBa3eil.
FuGpuansauus. IToustue o metone MONEKynspHbIX opOuraneii. CrpoeHne M cpoiicTsa
npocrerinx monexyn. Tunbl BlaumonedicTBua Monexkyn. Kommsiexchbie coennteHns. OcHOBHbIE
BHALI B3aHMONEHCTBHSA MOTNIEKYT. CHIIbI MeKMONEKYNAPHOTO B3aHMONEHCTRHS. Bonoponuas ceaab.
HoHopHo-akuenToproe B3auMoseiicTeHe monexyn. Komnnekcuble coenuHenus. Komniexce,
kOMIIIexco00pasoBaTeny. JNHraHNbl, 3apil H KOODAMHALHOHHOE YMCIO KomnaexcoB. THMObI
KOMIINCKCHBIX coenHHEHHH. TIOHATHE 0 TeopHAX KOMIUIEKCHBIX COemMHeHHi. XHMHSA BELIECTBA B
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KOHACHCHPOBAHHOM COCTOSHHH. ArperaTHOE COCTOSHME BellecTRa, XuMmuueckoe cTpoeHue
TBEphoro Tena. AMOp()HOE COCTOSHHE BellecTsa, Kpucranne. Kpucrannnueckue PeLETKH.
XuMuyeckas cBA3L B TBEpABIX Telax. Merannuueckas cBass M MeTanns. XuMuYeckas cBssp B
MONYNPOBOMHUKAX H IHANEKTpUKax. Peanbubie Kpucramnmo.. Ipoctoe Bewectso. Miomepus u
annotponus. CTpoeHHe aTOMHOTO Alpa H paaHOAKTHBHOCTS. W3otonet, naobape..

Biaumoaeiictens semnecrs

INEeMEHTbI XHMHYECKOH TepMOIUHAMHUKY, OHepreTHyeckue 3(PeKTh XUMHYECKHX peakuuii.
BuyTpenuss sHeprua u  suTansmus. TepMoxumna. TepMoXHMHueckMe 3aKOHbI M YPaBHEHHS.
OHTaibnusa 00pasoBaHUS XHMHUECKHX COEdMHEHMU. Craunapthoe cocrosmme. DuTponus u ee
H3IMCHCHHE NPH XHMHYECKHX npoueccax. JHeprus [ub6ca u aneprus I'ensMronsua u ux u3MeHeHnus
PR XMMHHYECKHX Mpoueccax. YCnoBus caMONpOH3BOALHOIO NPOTEKAHHA XHMHYECKHX peakumii.
YCI0BHS XHMHYECKOTO paBHOBECHS. Obpatimble n Heo6paTHMEIe peakiin. XHMHYECKUR noTeHuHan.
AKTHBHOCTb M KO3()(MLMEHT aKTHBHOCTH.
Xumuyeckoe u (azosoe paBHOBeCHs. 3aKOH NefiCTBHS Macc, Koncranra pasHoBecus u ee cesizp ¢
TepMOLUHaMuueckuMu  dynkuuamu. [Mpunnun  Jle-Ilatenve.  Xumuueckoe paBHOBecHe B
TCTCPOreHHbIX cucTeMaX. asosoe paBHoBecHe. [Ipasuio (bas. Pacnpenenenne BewecTe B
FCTEPOTEHHLIX  cuctemax. IloBepxHocTHele sBnenus. Copbums. AncopbunonHoe paBHOBecHe.
leteporennsle mucnepcusie cuctembr.
XHMHUECKasR KHHeTHKa. CKOpOCTb rOMOTEHHBIX XHMHYECKHX peaxuuii. OcHOBHOE XnMHYeckoe
YpaBHEHHE. 3aBUCHMOCTb CKOPOCTH XHMHMYECKHX peakuuii oT TEMNIEPATYPbI. DHEPrHA AKTHBALMM.
Fomorenusiii katann3. Liennbie peakuny. ®uanveckue METOAL! YCKOPEHHS XMMHYECKHX peaKLHii.
Konebarenbubie peakuun. Ckopocts FETEPOre€HHBIX XHMHYECKHX peakumii. [eTeporenuslii kaTanus.

PacTteopar.

Onpeznenenne u knaccupukauus PacTBOpOB. PacTBOPbI HEINEKTPONMTOB M 3MEKTPOIIMTOR.
Boausle pacTBOps! 2N€KTPOIHTOB. ACCOUHHPOBAHHBIE H HEACCOLHHPOBAHHBIE IMEKTPONHTHI.
CBoiicTBa pacTBOPOB accolMHPOBaHHELIX 3EKTPONHTOB. AKTHBHOCTb. (OCOBEHHOCTH BOABI Kak
pacTeopuTeis. DNeKTPONHTHYECKas AHCCOLHALHS BOJDI. Bonoponneiit nokasarens cpemst. Monusie
peakuuyu B pacTBopax. lHccouMalMs KOMIJIEKCHEIX COeIMHEHMIL. Teopusa KHMCIOT H OCHOBaHHIL.
KoHcTaHTBI KHCOTHOCTH # OCHOBHOCTH.

Konnonauwie cucremel. ucnepcrocts u AucnepcHble cHeTeMbl. Knaccugukauua konnouaHsix
cucteM. 30110 W refid. MULenst M uX cTpoeHue. Tonyyenne xonnonausix pacteopos. Yeroitunpocts
KOJMIORAHLIX CHCTEM, ONTHYECKHE H JNEKTPHYECKHE CBOMCTBA. MeEToapl MOAYHEHHS M pa3pylueHus
KOJMOU/IHBIX cHCTeM. KORTOKab! B IPHPOAHBIX CHCTEMAX. PacTBoph! nonumepos.

INEeKTPOXHMHYECKHE NPOLIECChL.

OKHCNHTENBHO-BOCCTAHOBUTENLHEIS HPOLECCHI. Onpeaenelue H KnaccHpUKalms
JICKTPOXMMHUYECKHX npoueccos. 3akoHbl Dapanes. TepMOAMHAMMKA 3NEKTPOIAHBIX TMPOLECCOB.
onste 06 3MeKTPOAHBIX NOTeHLManax. [ANbLBAHHYECKHE DNEMEHTEL 3JAC u ee u3amepehmue.
Crangaprheifi BOJOPOAHLLI MEKTpOn M BOJIOpORHAs Likana MOTeHUHasoB. YpaBHeHHwe Heprcra.
NoTeHuMansl  MeTaNIMYecKMX, TIa30BBIX M  OKMCIUTENHHO-BOCCTAHOBHTENLHBIX 3/IEKTPOLIOB.
HoncenexruBrble aieKTpossl M ceHcopbl. Membpanbl u MemBpanHeii noteHudan. KuHeruka
INEKTPOAHBIX MPOUECCOB. DEKTPOXHMHYECKAS M KOHLEHTPALHOHHAS NONApH3alUHA. DJEKTPONH3.
INocnenopatensHocTs 3nexTpoaHEIX nMpoueccos. Beixon no TOKY. DNEKTPONH3 C HEPACTBOPHMBIMH H
PacTBOPHMbLIMH aHOAAMH.

Kopposus w 3awmra mMetannos u cnnasos. OcHOBHBIE BHIbI KOppO3HKH. XUMHYecKas Koppo3us.
OnexTpoxuMHyeckas koppoaus. Kopposus non neiictaunem Ony:xAalowmx TokoB. MeToAbl 3alHTLl OT
KOPPO3HH: JIErHpOBaHHE, JNEKTPOXHMHUYECKAs 3alHTA, 3aLHTHBIE NOKpPLITHA. M3meHeHHe CROHCTB
KOppo3HOHHOMH cpeabl. MarubuTtopsl kopposuw.

ONEeKTPOXHMHYECKHE CHCTEMbl. XHMHYECKHE HCTOMHHKM  TOKA. DneKTpoXUMHYEcKHe
IHEProOyCTAHOBKH. DNEKTPOXHMHYECKHE npeobpasoraTenH, KOHIEHCATOPLL JNEKTPOXMMHYECKas
obpaboTka MeTannoB. DNEKTPOXHMHUECKHE IOKPBITHS.
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Peakumonnas cnocobnocry, BelecTs. XHMHYECKHe CBOIICTBa METAJJIOB.
Bemectro u ero uucrora. AHanuTHyeckuii cHrHaN H ero BHIBI. XHMHUeckas HAEHTH(HKaLKS.
Kucnorno-ocHoBHoe OKHCIIHTENBHO-BOCCTAHOBHTENBHOE THTpOBaHWe. [paBHMeTpHueckuii u
KONOpHMETPHYECKHH aHanu3. DnekTpoXxUMHUYeCKHe METObl aHaIH3a.

JeMenThl opranmuyeckoii XM,
Oprauuqecmde MOJIHMEpPHbIE MaTepHanel. MCTO,E[I:I nony4dyeHusn NIOJIHMEDOB, NonumMepn3agus,
MONHKOHaEHCALIHA. CTpOCHHe H cBoiicTRa lHOTUMEPOB. anMEHCHHC NoNHUMEPOB.

4.2. Copeprxanue nexuuii

Ne Kon-Bo
Kpatkoe copepxanne nexuuii
n/n P Acp u Yyacos

I | Beeaeuune. OcHoBHBlE MOHSTHS X 3aKoHbl XUMMH [lpeaMer xumuu. 3HaueHue l
XHMHH B HayHO-TEXHH4eCkoM nporpecce OCHOBHBIE MOHATHS U 3aKOHLI XUMHH.
XHMHS U NiEDHONMYECKAn CHCTEMA 3JIEMEHTOB. Ctpoenne aromos Cospemennsie
MIPENCTABACHUA O CTPOGHHH aTOMOB 3/IEMEHTA, OCHOBAHHBIE Ha HEKOTOPKIX
MOJIOKCHHAX KBAHTOBOWH MeXaHMKH: [aBOMCTBEHHAs KOPITYCKYASAPHO-BOJIHOBAs!
MPHPOAA NCKTPOHA, NPHHLUMI HEOTIPEAENEHHOCTH, KBAHTOBBIE YHCIIA. [Mpunuunn
[Maynu. TllpaBuna wu NMOPANOK  3aNONHEHHA aTOMHBIX opbHTaneH, npasBusio
Kneukorckore, Xynna, 3anper Ilaynmu MHOro3neKTpoHHBIX aTomoB. BiauMocBain
PACNONOXKEHHA SNEKTPOHOB B aTOMaX C UX XHMHYECKHMH CBOHCTBAM.

[ O8]
[}

[lepnoanyecknii 3akom B caere CTPOEHHA aTOMOB, MNEPHOIHYECKAs CHCTEMa
3JIeMeHTOB. HexoTtopeie XApaKTEPHCTHKH aTOMOB 3JIEMEHTOB: PaaHyChl aTOMOB H
HOHOB, 3HEprus HOHH3AlHH, 3Heprus CpoJCTBa K INEKTPOHY
JJICKTPOOTPHLUATENEHOCTE. XHMHYECKAas CBR3b HopMmanshoe u B030y:KIeHHOe
COCTOAHHE aTOMOB. OCHOBHbLIE THIBLI M XapaKTEPHCTHKH XHMHYECKOH CBAZM: MeTon
BICHTHBIX CBA3EH, MOHATHE O MeToJE MONeKynapHeiX opbutaneii. Csazp
KOBANCHTHAA, NOHOPHO-aKUENTOPHadA, HOHHaA, METIHYECKas, BOROPOJHAN.
3aBHCHMOCTH CBOHCTB BEIIECTB OT THMA XUMHYECKOH CBS3H.

I

3 | Xumuyeckas TEPMOAHHAMHKA. OcHoBHBIE NOHATHA H 3aKOHbLL.
TepmoanHamuueckan cucrema. Buyrpennsa oHeprua TepMmoaMHamHueckoii
cucrembl. Tennosoit  sdipext peaxuuu. [lepsoe Hayano TepmomHHAMMEKH.
Outansnusg.  TepMoxumuueckue ypaBHeHus. 3akoH ['ecca. Bropoe Hauano
TeépMoanHamuky.  CraHpapTHas — SHTponuA. ®akTopel  (FHTPONMHIHBIA M
SHTAILNHHHBINA),  ONMpeNeNAIOLHE  BOBMOXKHOCTE  WIH  HEBOIMOKHOCTE
CaMOlpOU3BOJLHOTO  mpoTekaHusa  npoueccoB.  M3o6apHo-H3oTepMuyeckuii
notenuran. HanpasieHHOCTh XHMHUYECKHX RpOLECCOB. Oneprus TefnMronbua
(M30XOPHO-H30TEPMHYECKHIT OTeHUHA),

4 | Xumuueckas KuHeTHKA. XHMHYeCKoe paBHoBecue ['oMoreHHble U rereporeHHbie I
XHMHYeCKne mpouecchl. CKOpOCTs M MeXaHH3M peakuud. DakTopel, BAMSIOLIHE Ha
CKOPOCTb XHMHYECKHX peakuuii. 3aKoH AeHCTBYIOIUNX Macc, KOHCTaHTa CKOPOCTH,
KHHETHIECKHE ypaBHEHUA, NIOPAOK peakuHH. DHEPrus akTHBALMH, NPaBuio Bant-
lofpa. ypasnenwe Appenuyca. Katanus. CMmewenue XMMHYECKOTO paBHOBECHS.
[Ipnnuun Jle-Ilarense.




Hucnepchbie  cucremsl. Pactsoper  Knaccugmxauus HNHCIIEPCHBIX  CHCTEM.
I'py6onucnepcubie cucrems, ux croiictpa H HCTONB30BAHHE B CEIBCKOM
xo3sicree. Konmonausie pacteopui, ocobennocty CTPOEHHA, CBOACTBA. PacTBopsi,
kaK romoreruele cucremel. Criocofnl BepaeHus KOHUEHTpAllKK pacTBOPOB.
Teopun pasbasnennnix PacTBopos, HeanekTpomuToB. OcMmoc. OcMoTHYecKoe
nabnende. Jasnenue mackinenHoro napa. Temneparypa kunenus u 3aMep3aHus
(kpucTannmzauus) pactBopoB. 3akoust Baut-Iogipa u Payns nns HesnextponuTos
M ONCKTPONHMTOB, HCNONL3OBAHHE HX IS  H3rOTOBJICHHS OXAWKAAIOUIMX H
aHTHOONEACHHTENBHBIX CMA30K M IKHAKOCTEHH, AHTHODH3BL CHibHble M crabble
ANEKTPONHTLL KoHeTaHTa U cTenens auccounanuy. Hsotonnueckuii koadpuupnent.
3akoH pasbaBnenns OctBanbaa. Moumoe npousseneHne Boapl. BogopomHsiii
nokasarens. I'maponus. Ero snavenne NpH  HCNOAB30BaHHH ynobpenuit u
SKCHlyaTallHH CeNbCKOXO3AHCTBEHHOH TeXHUKH.

b

ONEKTPOXHMHYECKHE CHCTEMBI. OxucnuTensHo-BoCCTaHOBHTE I HDIE
NpOLECCEI:  OfpeNie/ieHHe, TepMOAHHAMUKA, HalnpaBJIeHHOCTb, BO3MOXKHOCTD
MPOTEKAHHA B 33/laHHOM HANMPABNEHHH. DNEKTPOAHBIH NMOTEHUHAN Ha rpaHuue
TETEPOTCHHON  CHCTEMbl  METANN-3eKTPONNT. Crannaprueiii  anextpoambiit
TOTEHLMAN, AR  HaNDAKEHHS METANIOB, ero 3nauenMe. I aibBaHHueckue
3neMeThl. IlpuHumn paborsl. XHMHYecKHe HCTOYHHKH ToKa. «Cyxue» 3neMenTsl,
aKKYMYJNATODbI, TOILUIHBHBIE 3NEMEHTE],

o

Kopposus meranmos. 3ammrta or KOppo3uH. XuMHueckas H
INEKTPOXHMHYECKAs KOppo3uA. [lpuuMHBI M  MexaHH3M INEKTPOXHMHYECKO}
kOppo3nH. Viuepl, npudHHAEMBIH KOppo3ueit. Kopposns ¢ kucnoponuoii w
BOJOPONHOH Jenonspu3auuei. MeToasl 3aluThl OT xoppo3uH. Jlakokpacounsie u
METAJINYECKHE NMOKPBITHA, MPOTEKTOPHAA 3aLMTA, 3NEKTPO3AIINTA. Hurubutopn
KOPPO3HH.

[§

ONEKTPOIIN3  pacnjiaBoB M BOHBIX PacTBOPOB  NEKTPONHTOB.
ocnenosatensHocth paspsina uyacTHn mHa 3MIEKTPOJaX MpH 3MEKTPOAM3E B
JaBHCHMOCTH OT  BENHYHHBI 3NEKTPOAHOrO NoTeHuMana. I[lonsprsaums npu
anexrTponuie. [lepeHanpsxenue.

RS ]

ONEMEHTBI  OpraHHYecKol  XHMMH. [lonumepsl u  onuromepsi.
onnumepunie Matepuansl. MeTomp! nonyyenus, oTaembHble NpeaCTaBHTENH:
[1712CTMACCHI, BONOKHA, Kay4IYKH. 3aBHCHMOCTE CBOHCTB OTAENBHBIX MATEPHANOB OT
CTPYKTypbl ~ Maxpomonekyn. Mcronn3oBaHHe —NONHMEpPHBIX MaTepHanoE B
MallMHOCTPOCHHHM MPH 3KCTUTyaTauMM H peMoHTe ofopymosamns. [epmerk,
KOMNayHAbl, KNEH, NEKTPOM3ONAUHOHHEIE MaTEPHANBL.

(R ]

HUtoro
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4.3. Cogeprxanne 1a60paTOPHLIX 3aHATHI

No
n/n

Hanmenosatne naGoparophbix 3ausaruii

Kon-po
yacoB

Knaccel Heopranuyeckux coenuHenHii

| —

Onpe,ueneﬂue IKBHBAJICHTa MeTala.

[SS YR Y F O]

C'rpoeune aToMa H NMepHOAMYEeCKasa CHCTEMA deMeHTOB. XHUMUYecKasd CBi3b.

Xumudeckan TepMoanHaMuka. Pemenne sagau

[0

XHUMHYecKas KHHeTHKa. XHMHYECKoe paBHOBECHE

[ ]

o (o] & [0

Korunentpauus pactsopor. Ilpurotosnenue 3JEKTPOJIHTA JJIl  KHCJIOTHOIOQ
AKKyMynsTopa

i~




7 DneMeNTbl  KayecTBeHHOro M KOJM4eCTBEHHOr0  ananu3a. Onpenenchue s
HECTKOCTH BOJIBI. -
g Pactsopbl anexTposnTon n HE3NeKTponuToB. Peinenwe 3agau. Pacyethl mno N
MIPUTrOTOBNEHHIO JJICKTPONHTOB H aHTH(PH3OB. ]

9. | F'unponus ynoGpenuit 2

10. OKHCIHTENIbHO-BOCCTAHOBHTENbHELE peakLHuy. 2

I1. | FanbBanuyeckue 3nemeHTDI. 2

12. | DnexTpoans soamex pacTBopos coneii. 2

13. | Kopposua metannos. 3aimuta or KOppo3Hu. 2

14 | Pewenue 3anau mo INEKTPOXHMHYECKHM CHCTEMAaM 2

15 | XuMuyeckwe cBoficTea MeTaion 2

16 Ilonumeper  u onuromepel.  CoctaBneHue peaxumit NOJIHMEPH3aLHH U "

MOJIHKOH AEHCALMH - _{
 Hroro 32
4.4. Coaepanie NpaKTHYECKHX 3aHATHIL
[pakTHyeckne 3anaTus ne NPERYCMOTpPEHD! Y4eOHBIM NIaHOM
4.5. Buapl u cogepxanue camocTonTennHoj paboTs1 obyyaromuxca
4.5.1. Bunsl camocTosTenbHol paboTe! 06yvaroHxCs
Buapr camoctostensHoit paGotr obyyaroLmxca Konuuectso yacos

[Toaroroska k naGopaTOPHBIM 3aHATHAM H K 3aluTe 12

naboparopubix pabot

CamocTosTenbHoe H3yyeHue OTAENbHBIX TeM 1 BOIIPOCOB 12

Hroro 24

4.5.2. Cozepianme caMOCTOSTENBHOL pabotel oGyvarolmxcs
o H HOBaHHE TEM H BOMNPOCOR Koz-8o
e

W/ aMMEHOBaHH p —

! OcHoBHbIE 3aKOHBI XMMUH: COXpaHeHHS MATEPHH M 3HEPTHM, MOCTOAHCTBA 2
COCTaBa. KpaTHbIX OTHOIWEHHT, ABoraapo.

2 Buinostienne ynpaxuenuii no cocrasneHuio 3MEKTPOHHBIX (hOPMYN IEMEHTOB. 2

3 llepuonuueckuit  3axon JIU. Menpeneena, NEepHOJHYECKAas CHCTEMA 2
3JIEMEHTOB.

4 Pewenne pacuetHsix 3azau ma onpegnenenue SHTENBIHH, YHTPONHH, SHEPrHU 4
I'nb6ca.

3 Pewenne 3amau Ha onpegencuue CKODOCTH XHMHMYECKHX peakuuii B @ 4
3ABHCHMOCTH OT KOHLEHTpaUHMH H TeMMepaTypel. PaBHoBecme. BiusHue
ZaBNERNA, KOHUCHTPALHH M TEMNEPaTyPhl Ha CMELIEHHE XHM. PaBHOBECHS. |

6 CnocoGbl  BEIpaxeHHS  KOHIEHTpaLHH pacTBOpoB  (MaccoBas  gong, | 2
MonApHocTh). Pernenne 3anay Ha pacuer KOHLEHTPALH# pacTBOpPOB.

|7 ! Cocranenne cxem rajibpanndeckoro anemenTa, pacyer 3.J1.C. 4
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| 8 ‘ H3yyeHue xumuueckux ceoiicts MeTamnos. CocTaBleHHE XMMHYECKHX 2
T_ | YpaBHEHHH,
5 1 L

| CocTaBnenne peakumi NONIHMEPH3ALINH U noNHKoHAeHcauHd. Mcnonbiosanue 2
| NOJIMMEPHBIX MATEPHAIIOB B TeXHHKe. COCTaB NAKOB.
rlrl'roro 24

5. Yuebno-mMeroauueckoe obecneuenne caMocToaTebHOIl paboTht 06yuaommxes no
AHCUHIINNHE

YyebHo-MeTonHUecKHe pa3paboTku uMetotes B HayuHoit  6u6mmotexe ®OIEOY BO [Oxuo-
Ypansckuit FTAY:

I. Tuaponus coneii [Anexrpounspiii pecypc] : MeToA. yka3s. mms camocTOsITenbHOIl paboTsi
CTYAEHTOB [04HOH M 3204HOH (opMBI 0Gyuenus HanpasneHni 35.03.06 Arpounxenepus. 13.03.02
ONeKTpOIHEPreTHKa H anexTporexuuka, 19.03.02 Ipoayktel nurtanus wus PacTHTENBHOrO ChIpb4,
23.03.03 3kcnnyarauus TPaHCIIOPTHO-TEXHONOTHYECKHX MAIIHH H KOMIUIEKCOB, CTEMHAILHOCTH
23.05.01 Hasemubie TPaHCTIOPTHO-TEXHONOrMYeckHe cpeactra] / coct. E. K. Barosckas ; IOskHo-
Ypansckuit FAY, Unctutyr arpoHHXeHepuH .— Yennbunck: IOuno-Ypansckuii TAY, 2019 — |18 c.
: 1abn. — C npun. — Bubnuorp.: c. 18 (3 wa3s).— 03 MB.— loctyn u3 nokaneuoii cerw.
hup://nbloca]docs.sursau.m:8080/]0ca|docs/himi/9.pdf

2. Knaccbl HeopraHMYecKHX CoemMHEHHIt [Onextponusiii pecypc] : Meron. ykas. ans
CaMocToATENbHOH PaboTel CTYOEHTOB [04HOM M 3a04HOiL dbopmbl o6yuenns Hanpaenenuii 35.03.06
Arpoutxetepus, 13.03.02 DnextposHepreTika u AnekTpoTexHuka, 19.03.02 INpoaykTel nuTaHus u3
PacTHTEeNBHOro  cbipbs, 23.03.03  Oxkcnmyarauus TPAHCNIOPTHO-TEXHOMOTHYECKHX MallHHE M
KOMILIEKCOB, cneunansHocTd 23.05.01 HasemHbie TpaHCOPTHO-TeXHONOIHYECKHE cpencrteal / cocr.
E. K. Batonckas ; IOwmuo-Vpansckuii TAY, Hucrutytr arpounscenepun .— Yens6unck: 10scHO-
Ypanscknii TAY, 2019 .— 29 ¢. : un.. tabn — C npun. — bubnnorp.: ¢. 28 .— 0,3 MB .— Hocrtyn
H3 Nokanbroi cety. hitp:/nblocaldocs.sursau.ru:8080/localdocs/himi/10.pdf

3. OneKrponn3 BOIHBIX pacTBOpoB contell [DneKkTpoHHblii pecypc] : MeTon. ykas. ans
CaMOCTOATENBHOH PaboThl CTYNEHTOB [04HON M 3a04HOl (opMbl 06y4enus HanpaBnenuii 35.03.06
Arpoutxerepus, 13.03.02 DrnexTposnepretuka u 3neKTpoTexHuka, 19.03.02 INpoaykTel nuTaHus us
pacTuTentHore cbipesi, 23.03.03 DkcnnyaTauus  TPaHCHOPTHO-TEXHONOFMYECKHX MALIMH W
KOMILICKCOB, cneunanbHocTH 23.05.01 HaseMHBIe TPaHCMOPTHO-TEXHOMOTHYECKHE cpeacrsa] / cocr.
E. K. Barosckas ; [Oxmno-Vpansckuii TAY, Huctutyt arpounxenepun .— Yensbuuck: Oxucho-
Ypanecknuit FAY, 2019 — 20 ¢, : Tabn. — C npun. — bubnunorp.: c. 20 .— 0,2 MB .— Jloctyn u3
noxanbHoi cetu. hiip://nblocaldocs.sursau.ru:8080/localdocs/himi/1 1.pdf

4. OKHCIIHTENLHO-BOCCTAHOBHTENBHBIE PeaKLHH [Onextponnblit pecypc] : meTon. ykas. ans
CAMOCTOSTENBHOH paboTbl [Ans GakanaBpoB OuHON H 3aouHoii dopMmsl o6yueuus HanpaBlneHHH
35.03.06 Arpoumicerepus, 13.03.02 IMeKTpodHEpreTHKa M dAeKTpoTexHHKa, 19.03.02 [Mpoaykrsl
MHTaHHA H3 PACTUTENBHOTO Chipbs, 23.03.03 Dxcnayarauus TpaHCHOPTHO-TEXHONOIHYECKHX MALIMH H
komniekcos, cneunansHoctd 23.05.01 HazeMHble TpaHCIOPTHO-TEXHONOrHYECKHE cpenctsa) / cocT.
E. K. barosckan ; IOwHo-Ypansckuit TAY, Uuctutyt arpouHxkeHepHH .— Yenabunck: KxHo-
Ypanscknit TAY, 2019 — 10 ¢ — 02 MB— Hoctyn u3 nokansHoit  ceTm.

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

5. Tepmonunamuxa. Kuneruka [DnextporHbiit pecypc] : MeToA. yka3. MU CaMOCTOATENbHOI
paBotbl CTyaeHToB [OYHOI M 3a04HOlH (opMbI oByuenus manpasnenuii 35.03.06 Arpounienepus,
13.03.02 DnexTposHepreTHka M aMekTpoTexHuka, 19.03.02 IIponyKkTel MHTAHHA W3 PAaCTHTENLHOIO
coipua.  23.03.03  Dxcnnyatauns  TPaHCIOPTHO-TEXHONOTHYECKHX  MAWHH M KOMIJIEKCOB,
cneunansiHocth  23.05.01 HaseMHble TpaHCMOPTHO-TEXHOIOMHYECKHE cpeactera] / cocr. E. K.
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barosckas : 10xkno-Ypanscxnii TAY, Muctutyt arponnkenepun — Yensbuuck: IOxHo-Y panbckuii
FAY, 2019 — 12 ¢. : Tabn. — bubsuorp.: ¢c. 12 — 0.2 MB -~ Joctyn u3 JOKanbHOii ceTw.
htip://nblocaldocs.sursau.ru:8080/localdocs/himi/13 pdf

6. ®onj OLEHOYHBIX CPEACTB Aas npoBegeHys
NPOoMExRYTOUHOI aTTecTauun 06yYaI0LINXCH M0 AHCUHIARHe

Hns ycranosnenus coorsetcTBus YpoBHA moAroToBkH ofywatommuxcs tpeGoBanusm BIOC
BO paspaGotan ¢onz oleHouHbIX CPEACTB IUI TEKYLIEro KOHTPONA YCNEBAEMOCTH M NpPOBEAEHHS
NPOMEIKYTOHHOH ~ aTTecTaunH OByYalOMMXCA TNO  AHCLMILIHHE. ®oHA OLEHOYHBIX CpencTB
npeacrasnex B [punoxennn.

7. OcnoBnas i1 ponoJauHTELHAR yuebuas autepaTtypa, ueobxoanman as ocsoenist
AHCUHITHHBI

OcHoBHAs W NONONHUTENbHAS YuebHas nuTepaTypa HMmeetca B8 Hayunoit  6ubnuoreke H
INEKTPOHHOH HEPOpManHOHHO-0GpazosaTenbHOi cpese DIBOY BO IOxno-Ypanvckuii TAY.

OcnoBuasn;

I.1.AxmetoB, H.C. O6mas H Heopranu4eckas XHMus [Dnektpounnsiii pecype] : yuebuuk / H.C.
AxmeroB. — OnekTpou. jan. — Cauxt-Ilerep6ypr : Jlags. 2018, — 744 c. — Jloetyn k
nonHomy Texcty ¢ caita IBC Jlans: https://e.lanbook.com/book/107904.

1.2.06was xumus. Teopns u 3anaun [SnexTpornbii pecype] : vueboe nocofbue / H.B. KopoBun
[u_ap.] : noa pen. H.B. Koposuna. H.B. Kynemopa., — AnekTpoH. nan. — Caunkr-Ilerepbypr
Jdanb. 2018, — 492 ¢, —[Jloetyn K NONHOMY TeKCTY ¢ caiita_ OBC  Jlaup:
https://e.lanbook.com/book/1 04946.

1.3.Ilpecc. U.A. OcHoBbl_obmeii xuMuH |[DnekTpoHHbI pecypc] : yueGuoe nocobue / U.A.
[lpecc. — Onextpon. mauw. — Canxr-Iletepbypr :© Jaus. 2012, — 496 ¢. — Hocryn k
MONHOMY TeKCTY ¢ caiita IBC Jlaup: https://e.lanbook.com/book/4035

Nononuuresbnan:

I.I. DImanka H. JI. O6wmas xumus [Tekcr]: VyeBHoe mnocobue ana _Bysoe [/ [log pen.
A.HU.Epmakosa. M.: Unterpan-TIpecc. 2002.- 728c.

[.2.  Koporuu H. B. O6mas xumusg [Teker]: YueBuuk mis By3oB. M.: Bricuias uikoa. 2003.-
557c.

1.3.  Kynbman A. I. O6mas xumus [Tekcr]: Yue6uux. M.: Konoc. 1979.- 528c.

8. Pecypcnt nndopmannono-TeseKoMMy HHKALIOHHOIT ceTH «HAuTepHeT», HEeobXoAHMBIC
HJ1sl OCBOEHHN AHCUHILTHHBI

1. Enunoe okno noctyna k yueGHo-MeToaHYECKHM paspaboTkaM https://ioypray.pg
2. 9bC «Jlaue» http://e.lanbook.com/
3. Yuusepcuterckas 6uénnoreka ONLINE http://biblioclub.ru

9. Metoauveckne ykazauus Ajs 06y4aonuxcs M0 0CBOEHHIO AHCHHILTHHDI

YuebHo-meToanyeckue paspaborku uMerotca B Hayunoit  6ubGimoTexe H 3EKTPOHHOMH
HiopmauonHo-oGpasosarensHoii cpene GI'EOY BO 1Oxuo-Ypansckuii TAY:
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I.1. Kosanepa, O. M. Xumus. Kopposus merannos. 3awura ot KOppo3un [DNEeKTPOHHEIH pecype] :
yueb. nocobue / Kosanesa O. M., Xoxnos A. B. — Uena6uuck: Bu., 2013 — 85 ¢. — C npun.
— 0.8MB — Peixum noctyna: http://192.168.0.1:8080/localdocs/himi/1 .pdf

1.2. 'nnponus coneii [DnekTpoHHHIi pecypc] : MeTol. ykas. 1718 caMoCTOATENbHOI paboThl CTYNEHTOB
[ouHOW u 3aouHoli dopmbl  06yuenus HarpasneHudi  35.03.06 Arpoumenepus, 13.03.02
INEeKTPO3HEPTeTHKA M 3MIeKTpoTexHuKa, 19.03.02 IIpoAyKTBI MUTaHHS M3 PaCTMTERLHOrO ChIpbA,
23.03.03 3xcnayarauus TPAaHCIIOPTHO-TEXHOJIOTHYECKHX MAIIHH H KOMIJIEKCOB, CHelualbHOCTH
23.05.01 HazeMHble TpaHCHOPTHO-TEXHONOIHYECKHE cpencrsa] / coct. E. K. Baronckan : IOxmo-
Ypanockuit TAY, UnetutyT arponnxenepuyn .— Yens6uuck: [OxHo-Ypansckuit TAY. 2019 .— 18 c.
: 1abn. — C npun. — Bubauorp.: ¢. 18 ( 3 nase) — 0.3 MB — JlocTyn M3 noxaneHO#H ceTH.
hllp:f/nblocaldocs.sursau.ru:8080/localdocs/himi/9.pdf

I.3. Knaccel HeopraHuuyeckMX coenuHeHHid [OnextponHbiii pecypc] : Meroa. yka3. s
CaMOCTOATENLHOH pabOoTLI CTYAEHTOB [04HOH W 3a04HOM (opMbl 0GyueHus Hanpasneuuii 33.03.06
Arpoutikenepus, 13.03.02 DnextposuepreTika u anexkTpoTexHuka, 19.03.02 IIpoayxTel nuTanus u3
PacTHTENBHOrO  Chipbs, 23.03.03 DkcnnyaTauus TpPaHCHOPTHO-TEXHONOTHYECKMX MAIUHH M
KoMIuIeKcoB, cnenHanbHoctd 23.05.01 HaseMusle TpancnopTHoO-TeXHONOrHYECKHE cpeacraa) / cocT.

E. K. Barosckan ; [OwHo-Ypansckuii I'AY, Hncratyr arpouHkernepun .— Yenabuuck: IOxno-
Ypansckuit [AY, 2019 .— 29 ¢, : un., Tabn .— C npun. — buGnmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
H3 noKanbHoMH CETH. hitp://nblocaldocs.sursau.ru:8080/localdocs/himi/ 10.pdf

[.4. JnexTponus BOAHBIX pacTBOpOB cofiell [DNexTpoHHbIH pecypc] : MeTom. ykas. ans
CaMoCToATeNbHOH paGoThl cTyAenToB [04HON H 3a0uHOK dopMbl 0Byuenns Hanpasnenuii 35.03.06
Arpoutkenepus, 13.03.02 DnekTposnepreTika u eKkTpoTexHuka, 19.03.02 IIponykTsl nuTanus w3
pacTuTensHoro  coipbst, 23.03.03 DkcniyaTauMs —TpaHCHOPTHO-TEXHONOTHYECKMX MallHH H
KOMINEKCOB, cneuHanbHocTy 23.05.01 HaseMmHble TpaHCIOPTHO-TEXHOIOTHYECKHE CpeacTBa) / COCT.

E. K. Batosckas ; IOwuo-Ypanbckuii TAY, UHCTHTYT arpomtkenepuu .— YensGumck: IOsHo-
Ypanbcknii FAY, 2019 .— 20 c. : tabn. — C npun. — Bubmuorp.: ¢. 20 — 0,2 MB .— Hoctyn u3
NoKanbHOH CETH. http://nblocaldocs.sursau.ru:8080/localdocs/himi/1 1.pdf

[.5. OkucnuTenbHO-BOCCTAHOBHTENBHBIE peakUHH [DNeKTpoHHEIH pecypc] : MeTOA. ykas. ans
CaMOCTOATeNbHOH paGoThl [ans 6akanaRpoB OYHOH H 3a04HOH (opMbl OByueHMS HampawieHHH
35.03.06 Arpoumnxenepus, 13.03.02 DnexTposHepreTHka  3nekTpoTexmuka, 19.03.02 TMpoaykrbl
NHTAHHA H3 PacTHTENBHOIO ChIpbs, 23.03.03 DkcnyaTauus TpaHCHOPTHO-TEXHONOMHYECKHX MalUH H
KoMILIekcoB, crieunansHocTh 23.05.01 HaleMHble TpaHCTIOPTHO-TEXHONOrHYECKHE cpeacTBa) / cocT.
E. K. Barosckas ; [OwHo-Ypansckuit [AY, HHcruTyT arponmxenepun .— Yens6unck: OxHo-
Ypanockuii  TAY, 2019 .— 10 ¢ — 02 MB.—Joctyn u3 nokanbHOH  ceTH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/12.pdf

1.6. Tepmommuamnxa. KuHernka [DnekTpoHHbii pecypc] : MeTOA. yKkas. AR CAMOCTOATENBHOI
paboThl cTyAeHTOB [04HOH H 3a04HOI ¢opmbl 06yuenus HanpamneHuii 35.03.06 ArpoumxeHnepus,
13.03.02 DnekTpoaHepreTnka u anekTpoTexuuka, 19.03.02 TIpoAyKTsl MUTaHHA U3 PacTHTEALHOTO
coipest, 23.03.03 OkcruryaTauus TPAHCHOPTHO-TEXHONOTHYECKHX MAlIHH H  KOMILIEKCOR,
cneunansHocte 23.05.01 HasemHubie TpancnoprHo-Texsonorumueckue cpeacrsa] / coct. E. K
Barosckas ; FOxno-Ypansckuii 'AY, UHeTuTyT arpouxenepun .— Yenabunck: IOwuo-Ypannckuii
FAY. 2019 .— 12 c. : 1abn. — Bubmorp.: c. 12 .— 0.2 MB .— JlocTyn W3 NOKaILHOIN CceTH.
http://nblocaldocs.sursau.ru:8080/localdocs/himi/13.pdf



10. Undopmannounsie TEXHOJI0THH, HCTIOAB3YEMbIE DM OCYLICCTBACHHH obpasoBaTensuoro
fnipouccea no AHCUMILIHNE, BKIIOYAA NIepedeHs NPpOrpaMMHOro obecnedeHns n
HHPOPMALHOHHBIX CHPABOYHBIX CHCTEM

B Hayuno#i 6ubaunotexe ¢ repMuBanbHbIx CTAHUHH MPeAOCTaBNAETCs NOCTYH K 6a3aM JaHHbIX:
- KoucynastantiImoc (cnpasounsie NpaBOBBIE CHCTEMEI);

- Texakcnepr (uHdopMannoHHO-cipaBoyuHad chcTeMa I OCTos);

- «Cenbxo3Texnukay (aBTOMATH3HPOBaHHAA CTIPAaBOYUHAS cHcTeMa).

[IporpamMmuoe o6ecneuenne; MS Office, Windows

11. MaTepuanabuo-rexnnyeckasn 6a3a, HeolXoaHManA aas ocyulecTBICHIN
06pa3oBaTeNLHOro IpoNecea Mo AUCUHNIHILE

Yuebubie ayautopum ans uposesenns JAHATHi, NPEAYCMOTPEHHBIX NpOrpamMMoil,
OcHallleHHbIe 000PYNOBAHMEM H TEXHHYECKHMH CPeACTBAMH oby4enus

I. JlaGopatopus xumuu 3083, yueGnas ayNUTOPHA AN MPOBENEHUA 3aHATHH JIEKLIMOHHOIO M
CEMHHAPCKOro THIMOB, TIPYNNOBBIX H WHAMBUAYANbHBIX KOHCYNBTALH, TEKYIIEro KOHTPONA M
IPOMENKYTOYHOM aTTecTalluH, OCHALIEHHas nabopatopueit Monoka

2. JlaGopatopus xumuu 3095, yueGuas ayNHTOPHA IS NPOBECHHA 3aHATHII NEKLUHOHHOTO H
CEMHHAPCKOrO THMOB, TIPYNMAOBGIX H WHAMBHAYAILHBIX KOHCYJILTALM, TEKYILETO KOHTpONd #
NPOMEIKYTOUHOH aTTeCTallNH, OCHALIEHHAS aHANMTHYECKOH naboparopueii

lMomewmenus ans camocTosTeNbHON paboTsl obyuatolmxcs

I. INomewenue 303 ans camocrosTebHOI paboThl, ocHallleHHOE KOMNBIOTEPHOIl TEXHHKOH ¢
noakntoyeHHueM k cetd «Uutephers.

[Tepeuens ocnosnoro yue0Ho-naBopatopHore oGopynosanus
l. BRINpAMUTEND

2. BeCbl aHANUTHYECKHE

3. mydenshas neys

4. BeChl TEXHHYECKHE

5. cywunbubii wkad

0. TepMocTar

7. nMcTUINsATOp

8. MHKpOKaNbKyNSTOp NpOrpaMMHpPYeMblii
9. cexyrnomep

10. pH — merp-munnusonsT™erp pH - 300;

11. nonoMep-ynusepcanpusiii IB-74

12. crenn «BrITOBBIE XMMMYECKHE HCTOMHHEKH TOKAY

13. ycranoBka ang onpenenenus o6rema BOAOpOAA

14. ycranoBka [uis nposenenns pa6ot mo 3NEKTPOXHMHH

15. kanopumerp

16. o6y4aiouiye H KOHTPONHPYIOLIHE KOMIBIOTEPHEIE nporpaMMel
17. Mukpockonsi.

I8. KomnnexTel nnakatoB 10 0CHOBHBIM pa3ieNiaM XHMHH.
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HPHITIOXEHHE

®OHJ OLIEHOYHBLIX CPEJCTB

AR TEKYILEro KOHTPOJIA yCNIEBAEMOCTH H MPOBE/ICHHS TIPOMEKYTOUHO aTTeCTalHH
00yHaIOWUXCA N0 AUCLHIUTHHE



W D -

COIEPXAHUE

KomnereHums ¢ ykaszaunem stana ux thopMupoBanus B npouecce ocsoerus OO
IToxasareny, kpurepun u mixana onenusanus chOPMHPOBAHHOCTH KOMIETEHIIHI

Tunosble konTponbHBIE 3aJaHHA M (MNAH) HHEBIE MaTepHaibl, HeoOXoaUMBIE NS OLEHKH
3HaHHA. yMEHHii, HaBLIKOB M (unn) onbiTa mesTenbHoOCTH, XapaKTepH3yloumHX 3ITan(nt)
(opmuposanns komnerennuii B npouecce oceoerus OITOIT

Mertoauueckne matepuans., onpezensiolye Mpoueayphl OLEHUBAHMS 3HAHHMIL YMEHHIA,
HaBLIKOB M (MIM) OMKITA IEATENBHOCTH, XapPaKTCpU3yIOIKHX aTan(bl) ¢opMupoBaHus
KOMMNeETeHUHH

4.1. OueHoyHnie cpeacTsa nn3 NIPOBEACHUS! TEKYLIIEr0 KOHTPOJIA YCIEBaEMOCTH
4.1.1.  Ortyer no naboparopHoit pabote
4.2.  [lpouenypel u oLeHOYHEIE CPEACTBA A NPOBENEHHA NPOMEXYTOUHOI
aTTecTaluy
4.2.1. D3x3ameH



1. Komnerenuun u nx HHIHKATOPLI, popMHpYeMBIe B Npouecce 0cBOeHHS

AHCUHTIHHDbI

OIIK-1. Cnocoben perats THHOBbIE 3a1a4H NpodecCHOHANbHON NesTeNbHOCTH Ha

OCHOBE 3HAHHH OCHOBHBIX 3aKOHOB MaTEMaTHYECKHX, €CTECTBEHHOHAYYHBIX U
obulenpodeccHoHaNbHBIX AUCLUILIIHH C NMpUMEHEHHEM HudopMaLoHHO-
KOMMYHHKAUHOHHBIX TEXHOJIOTUi
Konu HanmeHnopanue
HaMMEHOBAHHE ®opmupyemeie 3VH OLEHOYHBIX
HHOUKaTopa CPEACTB
Texy- | ITpomex
AOCTHXEHHA was | yrounas
KOMIEeTEeHLHH 3HaHHA YMEHUA HaBBIKH aTTecTa | aTTecra-
LHS uus
UI-1 onk-1. O6yuaionuiics Obyuatowmiica | O6yvarommiics I otuer | 3x3amen
WUcnoneayer AOIKEH  3HaTh: | NOJDKEH YMETh: | NOJDKEH BhageTs: | M0
OCHOBHbIE OCHOBHBIE 3aKOHBI | HCHOAL3OBATD HaBbIKaMH: ":g;p aro
3aKOHBI €CTECTBEHHOHAYY | OCHOBHBIE HCITOJIB30BaHKA gasme;
€CTeCTBEHHOHAYY HbIX  MCLUMIAMH | 3aKOHBI 3HaHHH 2,
HBIX JUCLHIIAHH {(xuMuH) ANs | €CTeCTBEHHOHAY | OCHOBHBIX TECTHPOB
ANA peleHns peluenus YHEBIX 3aKOHOB anue
CTaHAAPTHBIX CTaHJAPTHBIX JUCHHINTHH €CTECTBEHHOHAYY
3anay B 3anay B | (XUMHH) ANA | HBIX  OUCLMILUIHH
COOTBETCTBHH C COOTBETCTBHH ¢ | pellleHHs (xnmMum) ans
Hampas/eHHoC- HaMpaBNEHHOCTL | CTAaHZAPTHBIX peLIeHus
TBIO I0 3agay B | CTAaHAPTHBIX
npothpeccHonans- MpolecCHOHANEH | COOTBETCTBHH c | 3axay B
HOl AeATENLHOCTH | Off  AesTeNbHOCTH HanpaBJIeHHOCTb | COOTBETCTBHH ¢
-{(B1.0.11-3.1) 0 HanpaeBJIeHHOCTh
npodieccHoHans | 1o
Hoil npoteccHoHaNbH
OeATENbHOCTH - | Oif JeATeNbHOCTH-
(b1.0.11-¥.1) (b1.O.11-H.1)

20

2. Honaaa"re.rm, KPHTEDHH H IKAIA OLeHHBaHHA HHAHKATOPOB

CTHXKEHHA KOMIETeHIH i

W[-lonk-1. Hcnonesyer ocHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX HMCLHMIMH A0S peileHus
CTaHAapTHLIX 32424 B COOTBETCTBHH € HANPABAEHHOCTHIO IPOIECCHOHANBLHOMN AEATENLHOCTH

Gopmupye Kpnrepuu u uikana ouenusanus pesynsrtaron 00yueHHs N0 AUCUHITHHE
Mbie 3VH HegnocraTounmrii Hocratoynsi Cpennuit yposenb | Beicokuit yposenn
YpOBEHb YPOBEHb
B1.0.11-3.1 | O6yuatowmuiics ne Ob6yualouuiics Obyvaromuiics ¢ | Obyuaiowniics ¢
3HAET OCHOBHBIE | cnabo 3HAeT | HE3HAUMTENbHBIME | TpeGyemoil
XHUMHYECKHe OCHOBHBIE ouinbxaMu H | CTENEHBIO MONHOThI
3aKOHbI, ABJEHHA | XHMHYECKHE OTAEAbHBIMH H TOYHOCTH 3HaeT
W TNpOLECCHl, HA | 33KOHBI, ABJEHHA H | NpoDenaMu  3HAET | OCHOBHblE
L KOTOpBIX TIPOLIECCHI, Ha | OCHOBHEIE XHMHYECKHE
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OCHOBaHBbI KOTOPBIX OCHOBAHEI | XMMHUYecKue 3AKOHBI, SBICHHUA M |
TIPHHIHIIB] NPHHUHTIE] 3AKOHBLI, ABIEHHMA M | NpOLIECCHi. Ha
g NeHcTBHS NeHCTBHA 06bexToB npoueccel, Ha | KOTOPLIX OCHOBaMbI
| o0BexkToB npodeccHoOHanbHO# KOTOPBIX OCHOBaHbI | MPHHLHTILI
i npodiecconansh | JesTenpHOCTH H | NPHHUMNE] AeHCTBHA oOLekToB
Ol neATensHoOCTH KOTOpBIE nedcTBHA oOnexToR npopeccuonansHoit
H KOTOpeIe | Henonb3yloTes mis | npodeccHoHansHo AEATENBHOCTH u
HCNONb3YI0TCH pelueHus JIEATENbHOCTH H | KOTOphIe
ans PeWeHu | npodecCHOHANTBHBIX KOTOpRIe HCIIONBL3YIOTCA  ANis
npodeccHoHanel | 3agay HCNONBL3yIOTCA 118t | peleHus
bIX 3ajay peleHHn Npo(EecCHOHATBHBIX
npogeccHOHANBEHEIX | 3302y
3anay
B1.O.11-V.1 | O6yuatoumuiics ne O6yvatomuiica Obyyatoutuiics O6yuatowuiica
yMeer cnabo ymeer yMeeT yMeer
MCMONb30BaTEL HCIONB30BaTh HCITOJIB30BATh HCNOL30BATh
OCHOBHbIE OCHOBHBIE OCHOBHbIE OCHOBHbIE
XHMHYECKHE XHMHYECKHE XHMHYeCKHE XHUMHYECKHE
3aKOHEI H 3AKOHEI H OHATHA | 3aKOHBI H [OHATHA | 323KOHbl H NOHSTHS
NIOHATHS A AN petueHUs A7 peLleHns AUt peleHHs
peueHus NPO(ECCHOHANBHAIX | MPOYECCHORANBHEIX npoeccHONAaNbHEIX
npodecCHOHANBH 3anay 3amay ¢ 3a1ay
bIX 3a7ay He3HAYHTENLHBIMH
3aTPYAHEHHAMH
B1.O.11-H.1 | O6yuatowmuiics He O6yuaiompuiics Obyvatomuiics c Obyualomuiics
BHajeer cnabo Bnageer HeGobILEMH csofonxo Bnaneer
HaBbIKaMH HaBbIKaMH 3TPYAHEHHAMH HaBbIKaMH
NPHMEHEHHS NpPHMEHEHHN BJIaIeET HaBLIKaMu npHUMeHeHNs
COOTBETCTBYIOLLEr | COOTBETCTBYIOLIErO MpHMEHEHHS COOTBETCTBYIOIIETO
0 (pH3MKO- thu3nko- COOTBETCTBYIOLIETO (hn3uko-
MaTeMaTHYECKOTO | MaTeMaTHYECKOro ¢u3uko- MareMaTHUECKoro
annapara, annapata, MCTONOB | MAaTEMaTHYECKOro | anmapaTa, MeTooR
METOJOB aHaNH3a aHanH3a u anmnapaTta, METO/OB aHanusa
H MOJENHPOBAHKS, aHaM3a H MOJIENIHpOBaHus,
MOJETHPOBAHHS, | TEOPETHHECKOTrO M MOIEIHpOBaHuS, TEOPETHUYECKOr0 H
TEOPETHUECKOTO H | IKCNEPHMEHTANBHO | TEOPETHYECKOro H IKCNEPHMEHTANBHO
IKCNEPUMCHTAJIBH | IO HCCNCAOBAHHA | 3KCNEPHMEHTANLHO | O MCC/IEOBAHMS
OT0 HCCleAOBaHHA NpPH pelIeHHH ro MCClleROBaHUA TIpH peLleHHH
NpH pelIeHHH MPOPECCHOHATBHEIX NpH peleHHy npodgeccHoHaNbHBIX
nApodeccHOHaNbI 3anay npoieCCHOHATEHBIX 3agay
bIX 3a1ay4 3azay

3. Tunosbie kKoHTpoIBHbBIE 328aHUs 1 (H1H) HHBlE MaTepPHANLI, HE0GXOXHMbIC IS OLCHKN
3HAHMH, YMCHHIi, HABLIKOB H (HJIH) ONIBITA ACATENLHOCTH, XapaKTepH3yI0miHX
cdopmMupoOBalHOCTL KOMIETERUMIT B npouecce 0CBOSHHA AHCHHILIHHDI

THROBbIE KOHTPONBHBIE 3aKAHHA H MATEPHANBL, HEOGXOLUMBIE It OUEHKH 3HAHHH, YMEHHIT 1
HAaBBIKOB, CONIEPKATCA B y4eOHO-METOARYECKHX paspaboTKax, MPHBENEHHBIX HUXKE.

I. T'uaponuz coneii [nexTponHbiii pecypc]
CTYAEHTOB [0uHOH M 3a04HOI (opmbI oby4eHHs Hanp
DneKTposHEpreTHKa M 3neKTpoTexHHuka, 19.03.
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' METOA. yKa3s. JUIl CAMOCTOATENbHOH paboThl
aBneruii 35.03.06 Arpontsxenepus. 13.03.02
02 IlpoayKTel MuTaHMs M3 pacTHTENbLHOrO ChIPbLA,




23.03.03 Dkcnayarauus TPAHCMOPTHO-TEXHOMOTHYECKHX MALIHH H KOMMJICKCOBR. CMEUHANLHOCTH
23.05.01 Haszemubie TPaHENIOPTHO-TEXHOROTHYeCKKE cpexcTBa] / coct. E. K. BaTomckas : [O0x¢Ho-
Ypansckuii FAY, Unctutyt arpouHxeneput .— Yensbunck: [0xmno-Ypansckuii FAY. 2019 — 18¢.
: 1abn. — C npun. — Bubmuorp.: ¢. 18 ( 3 HaiB.) .— 0,3 MB .— Jloctyn u3 nokaibHo# ceTy.
http://nblocaldocs.sursau.ru:8080/I0caIdocs/himi/9.pdf

2. Knaccel HeopraHMyecKHX coeaHHeHwuii [Onextponnniii pecypc] : meron. yKa3s. nans
CaMoCTOATeNbHON paGoThl cTyaenToR [0YHOl M 330uHoil dopmbl 0byyenus Hanpasnenuii 35.03.06
Arpoumskenepus, 13.03.02 OnekTposHepreTuka u SIEKTpoTexHHKaA, 19.03.02 IpoaykTel nuTanus u3
PACTHTENbHOTO  chipbA, 23.03.03 3Dxcmnyarauus TPAHCNIOPTHO-TEXHONOTHYECKHX MaUIMH o
KOMIneKcoB, cneunanbHoctd 23.05.01 HasemHupie TPEHCTIOPTHO-TEXHONOrHYECKHE CPeacTsa) / cocT.
E. K. Baronckas : [Oxno-Ypansckuii TAY, Huctutyr arpounwenepun .— Yensbunck: 10xmHo-
Ypansckuii FTAY, 2019 ~—29 ¢, - ui., Tabn .— C npun. — Bubnuorp.: c. 28 — 0.3 MB .— Hoctyn
W3 NokansHo# ceth. htp://nblocaldocs.sursau.ru:8080/localdoes/himi/1 O.pdf

3. Dnextponus BogHbIX PacTBOpoB coniedl [InexTpoHHBIH pecypc] : MeTon. yKas. ans
CaMOoCTOATENLHOH paboThl CTYAeHTOR [0YHON H 3204HOI] (opmbl 06yuenns manpasnenuii 35.03.06
ArpounkeHepus, 13.03.02 OneKTpoaHepreTHka U SMEKTPOTEXHUKA, 19.03.02 TpoaykTsl nuTanus 3
PACTHTENLHOrO  chipbd, 23.03.03  Oxcnnyatauus TPAaHCNOPTHO-TEXHONIOTHYECKHX MAallHH M
KOMIUIEKCOB, cnelnansHocTH 23.05.01 HaseMHbie TPAHCIOPTHO-TEXHONOrHYeCcKHe cpenctra) / cocr.
E. K. Batosckas ; 1OxHo-Ypansckuit TAY, Hucruryr arpoumsenepun .— Yensbunck: IOnuo-
Ypanscknit TAY, 2019 — 20 ¢. : Tabn. — C npui. — bubnnorp.: ¢. 20 — 0,2 MB .— Hoctyn u3
nokanbHoO# cety. hitp://nblocaldocs.sursau.ru:8080/localdocs/himi/1 l.pdf

4. OKHCIHTENLHO-BOCCTRHOBHTENLHDIE peaxuuy [DnexTpoHHBIit pecypc] : meron. yKkas. nns
CaMOCTOATENLHON paboTsl [Mns GakamaBpos ouHOH M 3a0uHOIN dbopmel o6yuenns wanpasnenuii
35.03.06 Arpoumkenepus. 13.03.02 DNeKTPO3HEpreTHKa H anexTporexHrka, 19.03.02 lMpoaykrs
NUTAHUA H3 PACTHTENBHOrO ChIpbA, 23.03.03 Dkennyarauus TPaHCMOPTHO-TEXHONOTHYECKHX MAlUUH H
komrijiekcos, cnennanbHocTi 23.05.01 HasemHBle TpaHCMOPTHO-TEXHONOrHYECKHE cpeactaa)l / cocr.
E. K. Barosckan ; IOsxno-Ypansckuit TAY, HUnerutyT arpounienepun .— YensGunck: HOmho-
Ypansckuit TAY, 2019 — 10 ¢ — 0,2 MB.—locTym u3 JOKanbHOH  CeTH.
hltp://nblocaldocs.sursau.ru:8080/Iocald0cs/himi/12.pdf

5. Tepmonunamuka. Kunetuxa [nekrpoHnbiii pecypc] : MeToA. yKas. ANA caMOCTOSTENbLHOI]
paboTel cTyneHToB [0ouHO M 3a0uHOi (opmbl 00ydyenus Hampasneruit 35.03.06 ArpouHxenepus,
13.03.02 DnexrposnepreTuka H 3nexTpoTexuuka, 19.03.02 [Ipoayxrel nutanus u3 pactuTenbHoro
ceipbd,  23.03.03  Dkcnnyatauus  TpaHCIOPTHO-TEXHONOTHYECKHX MAWMH K KOMILIIEKCOB,
cnennanbiocth 23.05.01 Hasemuble TpaHcmopTHO-TexHONOrnyeckue cpeacrea] / coct. E. K.
Bartosckasn : [Ow%Ho-Ypanscknit TAY, WuctuTyT arpounxenepun .— Yenabuci: 1O:kHo0-Y pasbckHii
FAY, 2019 .— 12 c. : Tabn. — BuGnuorp.: ¢. 12 .— 0,2 MB .— JlocTyn u3 noKanLHoi ceTH.
hitp://nblocaldocs.sursau.ru:8080/localdocs/himi/13. pdf

4. MeToanueckue MaTepHabl, onpeaenaloUlHe Npoueayphbl OLleHHBAHKS 3HAH i,
YMeHHIi, HABLIKOB M (MJIH) ONBITA AeATEILHOCTH, XapaKTepH3yIomuX chopMHpOBAIIHOCTD
KOMNneTeHnunii

B nannom paspene Metoauueckue MarepHanbi, onpefeNfoOLIHe NpoUesypbi OUCHUBAHHS
3HAHHH, yMeHuii, HaBLIKOB, XapaKTepH3yIOIMX O6a30BLIt 3Tam (GopMHpOBaHHA KOMIeETEHUHH o
AucuHniHie «XMMHA», NPHBEACHBI IPUMEHHTENBHO K KAXKAOMY H3 HCMOMb3YEMBIX BHAOB TEeKYLero
KOHTPOJISl YCIEBAEMOCTH H IPOMEIKYTOUHOI#H aTTecTauuy obyyarolmxcs.




4.1. Ouenounsie cpexcrna o NPOBEACHHA TEKYIIEro KOHTPOIA YCneBaeMocts

4.1.1. Otyer no nabopatopHoii paGote

Ot4er no naGoparopHoii paboTe ucHonb3yeTcs ANs OUEHKH KauecTsa OCBOEHHs 00yyaroHMcH
OCHOBHOH npotdiecCHOHaNbHOM 06pazoBaTenbHO [IpOrpaMMBbl 10 OTAENBHBIM TEMaM HUCLHIAHHEL
Conepxanue u dopma otuera no 1abopaTopHEIM paGoTaM MpHBOAMTCS B METOJHYECKHX YKa3aHHAX K

)-N'_» OueHouHkIe cpenicTpa Koz u HaumenoBanue
Oryer no raboparopHoit pabore HHAHKATOPa KOMIETEeHLH K
. I. Hro HazriBaeTcs ruaponuzom? HJ-1.onk-1
2. Hounoe npoussesenne soasl. Uto Takoe BOAOpOAHEIH | McnonbayeT ocHoBHble 3aKxoHbI
nokasarejin? €CTECTBEHHOHAYYHBIX
3. Tunsi ruaponuza coneit. AUCLHINIMH s pelleHns
4. CocTaBuTb ypaBHeHHA peakiuit THAPONH3a cofiei. CTaHAAPTHBIX 3azay B
5. KonuyecTsentsie xapaxrepucthiu rHapony3a COOTBETCTBHU c
HaInpaBleHHOCTBIO
npodecCHOHATLHOI
AEATENTLHOCTH
Llxana Kpurepnn ouennpaunus
- H3NIOXKEHHE MaTepHana JIOTHYHO, [PAMOTHO,
- CBOOO/IHOE BNAJICHHE TEPMHHOJIOTHEIH;
Ouetka 5 - YMEHHE BRICKa3bIBATE N 0GOCHOBATL CBOM CYAUIEHMS MpH OTBETE Ha
KOHTPONbHbIE BONPOCE!,
(oTnHuHO)
~ YMEHHE ONHUCBIBATL XHMHYECKHE 3aKOHDI, ABNEHHS H IPOLECCHI;
- YMEHHE NPOBOMTE K OLICHUBATH PE3YIbTATE! HIMEPEHHIT;
- COCOOHOCTH pelaTh 3a/lauH.
- H3JIOXCHHE MaTepHana JIOTHYHO, PaMOTHO;
- cBoGoaHOE BafieHHE TEPMHEHOIOTHEIH;
Ouenka 4 - OCO3HZHHOE NpPHMEHEHHE TEOPETHYECKMX 3HAHMiHl /IS ONHCaHHY
(xopolio) XHMHYECKHX 3aKOHOB, ABJNCHHA M MPOLECCOB, PELUEHHS KOHKDPETHBIX
3a1ad, NPOBEACHMA M OUCHHBAHMA DE3YNLTATOB H3IMepennii, Ho
cozlepxaHue 1 (hopMa OTBETA MMEIOT OTAENbHBIE HETOYHOCTH.
= H3JIOXKEHHE MaTepHana HeMoNHO, HENOCHEAOBATENLHO,
- HETOYHOCTH B ONpEACNECHHM MOHATHH, B NPUMEHEHHH 3HAHWH s
0 ONMMCAHHA XHMHYECKMX 3aKOHOB, SBJCHMH M MPOLECCOB, peLICHHS
— KOHKDPETHBIX 3anaY, NPOBEACHUS H OLCHMBAHHSA PE3yLTATOB HIMEPEHHI,
(yRoBAETBOPUTENBHO) L
- 3aTPyAHEHHUS B 000CHOBAaHHH CBOMX CYIKIEHHIl;
- OOHapyXHBaeTCs HEJOCTAaTOYHO INyGOKOEe MOHHMAHHE H3YYEHHOrO
Matepuana.
- OTCYTCTBHE HEOOXOAMMEIX TEOPETHYECKUX 3HAHMIL; JONYLIEHb! OIMOKH
B ONPEACNCHHH TOHATHA H ONHCAHHH XHMHYECKHMX 32KOHOB, SABIEHMIl U
Ouenka 2 MPOUECCOB, HCKAXKEH HX CMBICK, HE pelleHbl 3ajaud, He NPaBHILHO
(11ey10BNCTBOPUTEILHO) | OUEHHBAIOTCS PE3yNLTATHI H3MEPEHHIA;

- HE3NaHWe OCHOBHOro Marepuana y4yeSGHoH mporpaMMsl. aomycKaloTcs
rpy6ele olHGKY B H3NOXEHHH.




Ulxana

L

Kpurepuu ouenupanug

]

- H3JI03K€HHe MaTepHana JoruyHo, rpaMoTHO;
- cBoboaHoe Bnagene TEPMHHOJOTHE];

KOHTpPONLHLIe BOIIPOCEI,

Ouenka «3ayTeHon

ComepkaHue BOmpoca WM
XapaKTepa B OTBETE HA BOIIPOCH).

—

- YMEHHE BRICKa3bIBAThL H obocHoBaTh CBOH C

YHICHUA IPH OTBETE Ha |

~ YMCHHE OMHCHIBATE XUMHYECKHE 3aKOHEI, SBJIEHUS U fpoueccsl; |
~ YMEHHE NIPOBOAMTE H OLIEHHBATE PE3YILTATHI H3MepeHHii; |
- CNOCOBHOCTL peliaTh MHMEHEpHBIE 3anaun (ronyckaercs Hanuumne

MANOIHAYMTENBHBIX OWHGOK MM HENOCTATOYHO NofHOe packpbiTHe |
NOrpeiHocTsL HCrlpHHL[PIHHﬂJ‘IbHOl‘O|

Ouenka «He 3auTeHon

- OTCYTCTBHE HEOOXOAMMBLIX TEOPETHYECKHX 3HaHMU; IlOI'l)/l'J.lEHbl—l
OWHOKH B ONpPENENeHHH NOHATHI H OMHCAHHH XMMHYECKHX 3aKOHOB,
ABNICHHH M MPOLECCOB, HCKAKEH HX CMBICJ, HE pElIeHEbl 3afauH. He
TpaBH/IbHO OLLEHHBAIOTCH PE3YMBTATEI H3MepeHHii;

- HE3HaHUE OCHOBHOTO MaTepuana yueGHoi NporpamMmsl, lonyckaloTes |

Tpy6Gele OmMHGKH B H3NOMKEHHH.

4.1.3. Tecruporanmue

Tectuposanue wucnonwsyercs mns ouenxn Ka4ecTBa OCBOEHHA 0O6YuUaIOLIMMCH OCHOBHOI

npoheccHonanbHoit  0GpasopaTtensHoil NporpamMmbl

N0 OTACNBHBLIM  TeMam

WIH  pasfenam

Aucuuninnet. Tect npencrapnser coboii kOMILIeKe CTaHAapTH3HPOBAHHELIX 3aNaHuii, MO3BOAMIOWLHIL

YNPOCTHTL TIPOLEAYPY HM3MEPEHHA 3HAHMH K YMEHHH

obyuaiomuxcs. O6yyalommMes BbIAAIOTCH

TECTOBbIC 3a1aHHA C (POPMYNHPOBKOH BOMPOCOB H NpeAoKEHHEM BbIOPATL OJIHH NpPaBHMLHLIN OTBeT

H3 HECKONBKUX BapHaHTOB OTBETOB.

Ne OueHoyHbIe cpeacTBa Kon u HaumeHoBanue
Tectuposanue HHIMKaTopa
KOMITETEHLIMU
. I. Kak Bnuser ysennuenue KOHLUEHTpalHH Ha CTeneHb HUI-1.0nk-1
rujponusa? Hcrnone3syer ocnosHbie
- YBENHYHBAET 3aKOHbI
- yMeHbIIaeT €CTECTBEHHOHAYUHBIX
- HE BIIUSET. MUCLMILIHH ANS peleHns

2. Wmeiotes IM pacteops ruapocyneuna Hatpus NaHS u
xnopupa memu (I1) CuCls, umeiomme Behenctaue FHApPONH3a
COOTBCTCTBEHHO CHAbOIENOYHYI0 H CAaGOKHCIIYIO peaKiHH,
Kakoit pH 6yner umers PacTBOp, NONYYEHHBIH MPH CIIHAHKUH
PaBHbLIX 00BEMOB yKa3aHHEIX pacTBOPOB?

-pH=7

-pH>7

-pH=14

-pH<7.

3. Koncranrst auccouuanuu nis CEPHHUCTOH KHCIOTLI O Nepaoii
H BTOPOH CTYNEHAM COOTBETCTBEHHO paBHEL K, =1,72-107, K
=6,24-10"* Tlo kaxoi CTYNEHH NPEHMYILECTBEHHO MPOTEKAET
npouecc auccounalyu?

- M0 nepBoii

- 10 BTOpO#

CTaHJApTHBIX 331124 B
COOTBETCTBHH C
HarNpaBleHHOCTRIO
npodeccHonabHOj
JeATeHbHOCTH




- 110 TpeTbel

- IO NEPBOi H TpeTheii.

4. Kaxas u3 coneii 6yner NoJABEpraThCs ruAponH3y?

- NaCl

- K580,

-BaS0O,

-F 0C|z

-KNO,

5. Kak snuser yenuuenve napnenus na CTeneHb rHaAponu3a?

— yBeTHYHBaeT

— YMeHbUIaeT

- He Binner.

6. Ecain 8 pacTBope yMeHblaeTcs KOHUEHTPaLHA HOHOB BOAOpOA, TO:
- MHcacanoe suavenne pH pacreopa pacrer

- PacTBOP CTaHOBHTCH MEHEE LUe/IOYHBIM.

- HHCAeHOe 3HaYeHKe pH pacTsopa yMeHbInaercs.

- PACTBOP CTRHOBHTCA GoJlee KHCABIM.

7. Onpenenuts pH 0,0005M pacTeopa cepHoH kucnotbl. Buibpats
BAPHAHT NPaBHILHOTO OTRETA.

-pH=44
-pH=10"
-pH=5-10"
-pH=3,3
-pH =11

8. B kauectae asotHoro yno6penusa HCTIONb3YeTCA cynb(haT aMMOHKA.
Kakas cpena 6yaer npu pacteopenmn s1oii conu » Boge?

- KHeJ1ast

- WENoYHas

- HeifTpansuas.

9. Ecn u3secTHo, 4To B pacTBOpe yMeHbinaeTcs uHcneHHoe 3HaqeHHe
pH, To:

- KOHUEHTpaLUHA HOHOB BOAOPOAA YMEHBLIAETCS

- KOHLCHTPALIUA HOHOB FHAPOKCOrPYnnLI pacTeT

- KOHUEHTPaLHA HOHOB B PacTBOPE HE H3MEHSETCS

- PACTBOP cTaHOBHTCH §oJlee KHCAbIM.

10. Nobasnenne kakoro Bewectsa k Bose NPHBENET K YMEHBLIUEHHID
pH cpeanr?

- XJIOpHAa HATpPHA

- kapboHara kanua

- cyanpaTta aMmmMoHNS

- HHTparTa HaTpus.

ITo pesynbratam Tecta ofyuwalowemycs BbicTaBaseTcs OLEHKA «OTIHUYHO», «XOPOLION,

«YAOBHETBOPHTENBLHO» HITH «HCYNOBJIETBOPHTENBLHOY.

Kputepuu ouenupanus oTsera (tabn.) mosoasTcs A0 cBemeHus obyyalomuxca 1o Havana
TECTHpOBaHUs. PesynbTaT TecTHpoBaHHs 0GBABIsETCH o0y4alolmeMycs HEMOCPEACTBEHHO OC/E ero

cllaun. B
Hikana Kpurepuu ouennpanms
(% npaBHABHBIX 0TBETOB)
Ouetka 5 (oTanyno) 80-100
OueHka 4 (xopouio) 70-79
Ouerika 3 (yAoBIeTBOPHTENbHO) 50-69
Ouenka 2 (Hey10BNETBOPHTENBHO) MeHee 50
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4.2. lpouenyprr n otcnounsie CPCACTEA RAA NPOBEACHIA NPOMEKY TOMHOI ATTeCTAIHI

4.2.1. Bk3amen

DK3aMeH  ARnsercy opmoit  ouenxn kavectsa ocpoemms 00y4alolMUMes  ocHOBHOI
npodieccHonanbHoli 06pasoBaTenbHoil NporpaMMsl No pasgenaMm pucuumiuHbe. llo pelynutaram
dk3ameHa 00y4alolIeMycs BLICTABASETCS OLEHKa “OTIIHHHOY, «XOPOLIOY, «YNOBNETBOPHTENLHO» UIH
«HEYNOBAETBOPUTEIBLHOY.

OK3aMeH no JAucuHnIHHe IPOBOAMTCA B COOTBETCTBHH C paclHcaHHeM HpOMEeXYTOYHOI
dTTCCTallHK, B KOTOPOM YKa3hIBAaeTCS BPEMS ero MPOBENCHHUS, HOMED ayAHTOPHH, MECTO NPOBEAEHHS
KOHCYNbTAlHH. YTBEpKACHHOE paciHcaHue PasMemaeTca Ha HH(OPMALMOHHBIX CTEHAAX, a TAIOKe Ha
oduunansHoM cajite YHuBepcHTerTa.

Yposenp Tpebopanuii mns NPOMEXYTOUHOH aTTecTalnH obydalommuxcs YCTaHaBIHBaeTCA
paboueit nporpaMmoii AHCUMAMHHL 1 AOBOIHTCA 0 CBENEHHA 06YYaIOILHXCA B Hayane cemecTpa.

OK3aMeHbI NPUHHMAIOTCA, Kak fipasuno, nexropamu. C paspeliesus 3asenyiowero kadenpoi
Ha JIK3AMEHE MOXET NPHCYTCTBOBATE MpenozaBaTenb Kadenpsl, NMPHBNEYEHHDIH AN NOMOWM B
fpheMe  3k3amena. B cnywae orcyrersus BENyWIEro npenojaBaTeNs 3K3aMeH NpPHHHMAETCH
fpenoLanarenem, HasHaYEHHBIM PaCoOpKEHHEM 3aBenyolero Kadeapoi.

[lpucyrcrene Ha sksamene lpenofasatenell ¢ apyrux kadenp 6es COOTBETCTBYIOLIEro
PACTIOpAKEHUA peKTopa, NpopekTopa no yuebHoii pabote unu nekana daxynsrera He JonycKaercs.

O6yuaromuecs Mpu spke Ha 3x3aMeH o6s3aHE] HMETb NpH cebe 3a4eTHYIO KHHXKKY, KOTOPYIO
OHH NPEABABINAIOT 3K3aMeEHaTODY.

Jna nposenenns »x3amena BEAyLUi NpenoiaBaTens HakaHyHe HONYYAeT B IeKAHATE 3a4ETHO-
JK3AMEHALIHOHHYIO BEAOMOCTD, KOTOpas BO3BPALLAETCS B JIEKAHAT HOCHE OKOHYaHMs MEPONpPHATHA B
ACHb NPOBEAEHHA IK3aMEHA HIH YTPOM CENYIOMEro AHS.

OK3aMeHsl NPOBOAATCA [0 OHleTaM B YCTHOM HJIH NHMCBMEHHOM BHAE, NHOO B BHAE
TECTHPOBaHHA. DK3aMEHALMOHHLIE GHETHI COCTABISIOTCH 110 YCTaHOBAEHHOI (POPME B COOTBETCTBHH
C YTBEPHIEHHBIMH Ka(enpoll 3K3aMeHALMOHHBIMH BONIpOCaMH H  YTBEPIKAAIOTCH 3aBenyIOLLIHM
kaenpoii exxerono. B Gunere CO/lep:KHTCA 3 BOTIpoca.

JK3aMeHaTopy NMpenocTaBnseTcs [IpaB0 3alaBaTh BOMNPOCK! cBepX OMIETA. a TaKKe NOMHMO
TEODETHIECKHX BOMPOCOB AaBaTh ANA peLIEHHA 3anaud M NPHMEPBI, HE BBIXOAAINHE 33 paMKH
NPOHAEHHOro MaTepHaia HO H3yYaeMoil AHCLUIIMHE,

3HaHKsA, YMEHHA W HaBBIKH OByYaOWHXCA ONpeleNsIOTCA OLUEHKAMH «OTAHYHOY, «XOpPOLIO»,
“YAOBNICTROPHTENLHOY,  «HEYNOBNETBOPHTENBHO»,  KOTOphlE  BLICTABAAIOTCS B 3a4eTHO-
IKIAMEHALHOHHYIO BENIOMOCTD H B 324ETHYIO KHINKY 06YYaIOLLIErocs B IeHb 3K3aMeHa.

Ilpu npoBenenun ycthoro sksamena s ayAMTOPHH He HO/DKHO HaXOOMThcs Gojiee BOCHMH
00yHaIoIIMXCA Ha OIHOTO NpernoaBaTeNns.

[Ipu nposenenun ycrHoro sksamena obyyalommiicss BeIGHpaeT K3aMEHALHOHHLIE GuUNeT B
CIy4aiHOM NOpPsAZKE, 3aTeM Ha3bIBaeT (aMHIIHIO, UMSI, OTHECTBO H HOMEp 3K3aMEHaIIHOHHOTO BHleTa.

Bo Bpems sk3amena oGyvaroumecs MOryT MO/b30BATECA C paspellleHns 3K3aMeHaTopa
APOrpaMMoi AHCUHMIKHEL CIPABOYHOH W HOPMATHBHOJ JIMTEpaTypoH. APYrdUMH MOCOOHAMH H
TEXHHUECKHMH CPEICTBAMH.

Bpems noarorosku oreera mpu caave skzamena B YCTHOH (hopMe ROJIKHO COCTABAATL He
meree 40 MMHYT (110 Kenaumio 06y4aIOWErocs OTBET MOKET BLITE IocpoyHbIM). Bpems oTsera — He
Gonee 15 mMunyr.

Obyuatoluuiics, HenbITEIBAIOWMI 3aTPyAHEHNS P NOATOTOBKE K OTBETY 110 BLIGPaHHOMY MM
Ounety, umeer mpaso Ha BHIGOp BTOporo GumeTa ¢ COOTBETCTBYIOIMM NPOANEHHEM BPEMEHH Ha
MOAroToBKy. IIpM oKxOHYaTENbHOM OLEHHBAHWM OTBETA OLEHKA CHHMKAECTCH Ha oxun Gann. Belnaua
TpeTbero GuieTa He pa3spellaeTcy.

Ecnu  ofyyalowuiica sapunacs Ha 9K3aMEH, M, B3SB OHJeT, OTKa3alcs OT [POXONACHHS
aTTeCTalMH B CBA3H C HEMNOArOTOBJIEHHOCTBIO, TO B BENOMOCTH €My BBICTABJIIETCA OLEHKA

«HCYROBJICTBOPHTENBHOY.

1~
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Hapywenue ancunnnuum, CIIHCBIBAHKE, HCMONb30BAHHE 06YYaIOWUMHCS HepazpeleHHbIX
NMEYATHLIX U DYKOMWCHBIX MaTepHalioB, MOGHILHLIX Tene(hOHOB, KOMMYHHKATOPOB. NJIAHIIETHBIX
KOMIILIOTEPOB, HOYTOYKOB H APYruX BHAOB NHYHOI KOMMYHHKaUHOHHOH H KOMIBIOTEPHOH TEeXHMKK
BO BPEMA ATTECTAUMOHHBLIX HCMIBITAHHH 3anpeleno. B City4ae HapyleHns 3Toro TpeGoBaHus

Npenoiasarens 00A3aH ymanuts ofyuaiomerocs 3 AyNMTODHH H NpPOCTABHTL €My B
BEJIOMOCTH OUEHKY «HEYNOBNETBOPHTENLHOY.

BoicTaBnenue oteHox, NMOMYHUCHHBIX MNPH MOABEACHHH pE3YNLTATOB NMPOMENYTOYHOIH
aTTECTallid, B 3aYETHO-DKIAMEHAUHOHHYIO BEMOMOCTH H 3aUCTHYI0 KHHGKKY TNIpOBOOMTCH B
MIPHCYTCTBHH camoro obywarowerocs. [Ipenopasateny HECYT NEPCOHANbHYIO OTBETCTBEHHOCTL 3a

324ETHO-IK3aAMEHALIHOHHYIO BEAOMOCTD H B 324ETHBIE KHIIKKH,

HesBka ma sk3amen ormeuaercs B 3a49€THO-DK3aMCHAUHOHHONH BEJOMOCTH C/IOBAMH «He
ABHIICH Y,

Mns  obyuaiomnxcs, koTopste He cmory Chath 9K3aMEH B YCTaHOBNEHHLIE CPOKH,
Yuusepcurer ycranasnupaer MEPHON JIMKBUAALMH 3a10MKEHHOCTH. B 310T nepuon NPEnoaaBaTesH,
NMIPHHUMABIIIME 3K3AMEH, AOMKHBI YCTAHOBHTh HE MeHee 2-x AHeH, Korjna oHM OyAyT npHHUMATEH
3aA0/KeHHOCTH. MH(OpMaLiA 0 NHKBHAALMHM 3a]0MKEeHHOCTH OTMEYAETCA B 35K3aMEHalLHOHHOM
nucTe,

OGyuaiomumes, nokasaBIIMM OTHHYHBIE K XOpOILUHE 3HAHHA B TEYEHHE CEMECTpa B Xoje
MOCTOAHHOrO TEKYLUEro KOHTPO/IA YCIEBAEMOCTH, MONET 6bITh NpPOCTaBNieHa 3K3aMeHaluHOHHas
OLI€HKA N0CPOHO, T.€. §e3 caaum sk3amena. OLUeHKa BBICTABIAETCS B 5K3aMEHALMOHHBIH NHCT WIH B
3a4€THO-3K3aMEHAalIHOHHYIO BEIOMOCTb.

WHBaNMAB ¥ LA ¢ OrpaHHYEHHBIME BOIMOXKHOCTAMH 3/I0POBBA, MOTYT CABaTh K3AMEHLI B
MEIKCECCHOHHBIH NEPHOA B CPOKH, YCTAHOBIEHHbIE HHAHBHAYaNnbHbIM yueGHBIM rnanoM. Musanuael u
ML € OrpaHHEHHBIMH BO3MOXHOCTAMH 3[0POBBS, HMEIOILHE HapylI€HHs ONOPHO-ABHIATEIILHOIO
ainapara, JAOnycKalOTCS Ha AaTTeCTAUHOHHBIE MCObITAHHA B CONPOBOXIEHHH aCCHCTEHTOB-
CONPOBOKAAIOIIHX.

lpouenypa nposenenus MPOMEKYTOUHOH aTTECTAUHH ANA OCOBLIX CIYYaeB M3INOKEHA B
«Ilonoxenuu o Texywem Koutpone YCNEBAEMOCTH H MPOMEKYTOUHO aTTecTalnn ofyyaowmxcs no
OINOIT 6akanaspuara, crneuuanutera M MarucTpatyper» ®I'BOY BO IOskuo-Ypansckuit [AY
(IOYprrAV-I1-02-66/02-16 ot 26.10.2016 r)

Ne OueHounsle cpencrea Kona u HanmenoBanue
Ox3ameH HHAHKATOpa
KOMIIETEHLIHK
l. 1. OcHoOBHbIE 3aKOHBI XHMHH. WI-1.0nk-1
2. DKBMBANEHT 3/1eMEHTOB. 3aKOH IKBHBANEHTOB. HUcnonsayer
3. DKBHMBaNEHTBI IPOCTBIX H CHOMHBIX BELIECTB. OCHOBHBIE 32KOHDI
4. CoBpeMeHHas TeOpHSA CTPOSHHS aTOMA. €CTECTBEHHOHAYYHBIX
5. Tlopanox cocraBnenus anekTpoHHBIX ¢opmyn. [IpumepsL. AUCIUHNNNHN ONs
6. Pacnpeneneume 3eKTPOROB MO SHepreTHYECKHM AueHiKaM. pelueHus
7. DHeprus HOHM3ALUMH M 3AEKTPOOTPHUATENLHOCTD. MaMeHeH e HX CTaHIAapTHLIX 3a1a4 B
B neproanyeckoii cucreme I, Y. Menneneepa. COOTBETCTBHH C
8. CkopocTh XMMHUECKHX peakiuii. 3aKoH JAeHCTBYIOIIHX Macc. HarpaBNeHHOCThIO
9. 3aBUCHMOCTB CKOPOCTH peaKiny OT TEMIIEPATYPBI. npodieccHOHANBHOL
10. Xumuyeckoe pasHosecue. KoncTanta pasHosecus. [Tpunuumn Jjle— JeATENBHOCTH
laTense.
Il. 1-3akoH TepMOAMHAMHKH. DHTaNLMHA. Tepmoxumuueckue
ypasHeHus. 3akon ecca.
12. 2-3akon TepMmoamnamuxn. Dueprus I'n66ca. Hanpasnenue
NPOTEKAHHUSA NPOLIECCOB.
[5. XapakTepucrika nonspHoi u HENMOJIAPHON KOBAJIEHTHOH CBA3M.
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[Tpusectn npumepsi.
14. Jlonopro-axuenTopras cpssp. [Tpumeper.
15. Bogopoanas casip. [Tpumepsi.
16. HoHnas ceaze. IIpumeprr.
17. Cnocobbl Beipasicenus KOHLIEHTPALIHH pacTBOpPOB.
18. Pacteophl Heanexrponutos. Huddysns. Ocmoc. 3akon Banr—
Togda.
19. laBnexue napa nag pacTBopamu. 3akon Payns (1).
20. Hamenenne TEMNEPATYph! KMIEHHA W 3aMep3aHus pacTBopoB.
3akoH Payas (2).
21. Pactsophi snexTponnTos. M3oToHuveckuii koadduLmenT.
22. Teopns 3neKTPOAHTHYECKO! AHCCOLHALIHY.
3. Crynenuaras aucconuauus KHCIIOT, OCHOBaHHil U coneii.
24. Crenens muccoumaimm. DaxTopsl, BNMAIONIHE HA CTemeHs
AUCCONMaLIHK.
25. Hounoe npoussenenne pogsl. PH cpeast. Unnukatoper.
26. Bo3MoixHble ciyyau ruaponuza conei. [Tpumeps.
27. OKHCANTENBHO-BOCCTAROBHTENBHEE peakuus. [Ipumeper.
28. AmdoTepHoCTb.
29. OKHCIHTENBHO-BOCCTAHOBHTENBHEIE CBOMCTBA 3NMEMEHTOB H HX
nonoxenue B cueteme JILM. Menzneneesa. OCHOBHBIE OKHCIHTENH H
BOCCTaHOBHTEIIH.
30. DnexTpoanstit noteHuman. Bozoponausiii anextpos.
31. HopmanbHele anmexrpoansie noteHunansl. Pax  Hanpskenwuii
METaIIOB.
32. ManbBaHuYeckHit aneMenT. [Tpumepsi.
- DJIC ransBanHYeCKOro eMeHTa. ®opmyna Hepuera.
. DNEKTPONH3 PacTBOPOB H paciIaBos. 3akoH Gapages.

ITpoueccel, mpotexalomue rnpu 3JIEKTPONIH3E€ € PacTBOPHUMBIM
aHoa0M. O6MacTH MpUMEHEHHS INEKTPONH3a.
36. AkkymynaTopsl. Tunsl aKKYMYNsTOPOB.
37. INpoueccei, npotexaommue npu paspslike H 3apaake CBHHIIOBOTO
aKKyMmyastopa.
38. O6ine xHuMHYeCKHe CBOHCTBA METALIOB.
39. B3auMozeiicTBHE METATNOB ¢ KHCIOTaMHU.
40. AsotHas kucnota. OcoBeHHOCTH B3aHMOIEHCTRHS ¢ MeTajlaMH.
41. Metoan nonyuenns meraanos us pyx. [Mpumeps! cospemennbix
CrocoBoB NoNyueHNS METaTNO0B.
42. KomnnekcHele coenunenmus. Ipumepsl. BHewsas u BHYTpeHHss
ctepbl.  Komnnekcoobpasosarens. 3apax  KOMIUIEKCHOTO HOHA.
Koopaunauuontoe yucno. Jurauas..
43. INonumepbr. du3mko - MexaHuueckHe crolicrsa nonumepoB. Tpu
COCTOSIHHA: CTEKN006PasHoe, BLICOKOINACTHYHOE, BAIKO—TEKYyYee.
44. Tlonumepsi. ITpupommsle W cHHTeTHHecKHe nonuMepsl. Cocrag
nonumepos. 3eexo. Lens. Crenens nonmuMepuzauuy. IMpumepel.
45. Ilnactmaccel. CocTas, monyueHue, cBojicTBa H NpUMEHEHHE.
Ipumepel.
46. TTonumepbt. CiocobEl nonyuenus NOAHMEPOB.
47. Buawl kayuykos. [Tpumepsl, cBoiictsa, NpHMEHEHHE,
48.  Tlonuytunen. [Nomuxnopsumun. [Tonyuenue. cmoiictBa
NMpUMeHeHHe.
49. lonuterpadropatunen. Monyuenue, cBoiicTsa u IpHMEHEHHE.
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50. Cudternueckue BOJIOKHA, KiaccuUKauuA, oBmue CBOficTBa
nony4yeHue, NpUMeHeHHe.

51. Kopposus Metannos. MexaHniM  koppo3HoHHEIX MPOLECcCOB
ITpumepsrt.

52. AT™octepnas kopposus.

53. MeTozibl 3aIUHTbLI METANIOR OT KOpPpO3HH,

534. Koppo3uoumnie MPOLIECCE], NPOTEKAIOLIME MpPH HApyUIEHHH
METANTHYECKHX MOKPLITHIL.

Llikana u KPHTEpHH OLIEHHBAHHs OTBeTa oﬁyqalomerocn NpeHCTaBAeHsl B Tabnuue

Ulxana Kpurtepuu ouennsanns
Ouenka 5 BCECTODOHHEE,  CHCTeMaTH4eckoe W rnyGokoe  3Hamme
(oTnu4HO) NIpOTPaMMHOro  MaTepHalla,  YCBOEHHE  OCHOBHOH W

AOMOHUTENBHOM JIMTEPATYPhI, PpEKOMEH I0BAHHOI nporpammoit
AHCLUHITHHEL, NPABHITBHOE PELEHHE 3a0ayH.

Ouetika 4 MOJIHOE 3HaHWE NPOrPAMMHOIO MaTepHaia, YCBOEHHe OCHOBHOI
(xopoluo) /TMTEPATYpBl, DEKOMEHIAOBAHHON B mnporpamMMe. HaTHuHe
Mano3hnauHTe/IbHBIX  OMKOOK B pelwleHMM 3amaud. Mam
HEAOCTATOYHO MOJIHOE PACKPLITHE COACPKAHHE BOMPOCa.

Ouenka 3 3HAHHE OCHOBHOTO MPOrPaMMHOTO MAaTepHala B MHHHMATLHOM

(ynosnersopuTtennho) o0beme, NOTPEIIHOCTH HENPUHIUMTHATLHOrO XapakTepa B
OTBETE HA IK3AMEHE H B PELICHHH 32/1a4H.

Ouenka 2 npobensl B 3HAHMAX OCHOBHOI'O NporpaMMHOro Martepuana,

(HeyroBneTBOpHTENLHO) MPUHLMNHANBHBIE OWHOKH NpH OTBETE Ha BOMPOCH! M B

PCLIEHHH 3a0a4H.




HHHOHAWEH -
BHHOHAWEH HHH3HaW Xi9H-HegsodHAHHE XI990H XI9HHOHOWRE KMH-OHOWEM
¥MHIDOHE piE)y HoHUYoU exsoddumory 9OHUTO[ | BWHI23HY oo
KUY dHHBREOHI() 80.L0HIf edanoy

UUHIAHIWEY HMITVJLOUIAd LOUIr




