MHHHCTEPCTBO CEJbCKOTO XO351lICTBA POCCUMCKOIN ®EJEPALIUUA

denepanbHOe rocy1apecTBEHHOE OIOJKETHOE 00pa3oBaTe/IbHOE YUPEK/ICHHE
BbICILIETO 00pasoBaHUs :
FOKHO-YPAJILCKHUMN TOCYJAPCTBEHHBIU ATPAPHBIM YHUBEPCHUTET»

MHCTUTYT ATPOMHKEHEPUU ®I'BOY BO KOKHO-YPAJIBCKUN TAY

YTBEPXJIAIO
Jlexan tbaKyn};rc'ra 3a0YHOTO 00y4EHHS
Y 3.I'. Myxamanues
«07» (]Jé%pé.‘-m 2018r.

Kadenpa «MaremaTH4eckue ¥ €CTECTBEHHOHAYYHBIC TUCITMILIIMHBD)

PaGouas nporpamma AUCLMILTHHBI
b1.5.08 XUMMUS
Hanpasnenue noarotopku 23.03.03 IkeniyaTanus TPAaHCIOPTHO-TEXHOTOTHHECKHX MATTHH U
KOMILIEKCOB
[Tpouss CepBHC TPAHCIIOPTHBIX H TEXHOIOTHYCCKHX MAIIHH H obopy0BaHHS
YpoBeHb BbiclIero 00pazopanus — baKajiaBpHaT

Kpanudukanus - 6akaaasp

®opma 00yyeHusd - 3a09HasA

YensOuHCK
2018



PaGouass mporpamMma JUCLMIUIMHBI «XHMHS» COCTaBJICHA B COOTBETCTBHH € TpeboBaHUAMH
denepalbHOrO rOCY1apCTBEHHOTO 00Pa30BATENLHOIO CTaH1apTa BBICIICTO o6pasosanus (PI'OC BO),
YTBEPIKIACHHOTO MpuKazom MunucrepcTsa o6pazosanus U Hayku Poccuiickoii denepanuu 06.03.2015
r. No 162. Pabouas nporpamMma npejiHasHa4deHa jjis [oAroToBKH fakanaspa no nanpagienuio 23.03.03
JKemayaTanus TPAHCHOPTHO-TEXHOTOTHYECKHX MAIIHH H KOMILIEKCOB, npopusib — «CepBuc
TPAHCHOPTHBIX H TEXHOJIOTHYECKHX MAIIHH H 000pyI0BaHHN

Hacrtosimas  pabouasi mporpaMma  JMCIMIUIMHBI ~ COCTaBjieHa B paMKax OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeIbHOH MPOrpaMME (OITOIT) u yuuThIBaET OCOOEHHOCTH OOY4CHHS
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COAEP/KAHUE

[Tnmanupyemble pe3yiabTaThl OOy4YeHHsl MO JHUCHMIUIMHE, COOTHCCEHHbIE C
TUIAHUPYEMBIMHU Pe3y/IbTaTaMi OCBOCHHS OI1OI1

1.1. llenb u 3a1a4M JUCUMUILTHHBI

1.2. Tlnaaupyemble pe3y/ibTaThl OOYUEHHs MO JUCLUIUINHE (MOKa3aTenu

cOpMUPOBAHHOCTH KOMIIETEHIIHH )

Mecto aucuummub B cTpyktype OITOII
OO6BeM IUCHMIUIHHBI ¥ BH/IbI Y4eOHOH paboThI
3.1. Pacmpenenenue oObeMa IUCIHMIUIMHEL 110 BUIaM y4eOHOH paboThl
3.2. Pacnpenenenue ydeOHOro BpeMEHH I10 pasjieiaM U TeMam
CTpyKTypa U colepKaHue TUCLUILIHHBI

4.1. ConepkaHue AUCIUNIHHBI

4.2. ConepxaHue NeKIUHH

4.3. Coaepkanue nabopaTOPHBIX 3aHATHI

4.4. CojaepkaHue MPAKTUUYECKHX 3aHATHH

4.5. Bwusl ¥ cojiepKaHHEe CaMOCTOSITEIBHOM padoThl 00yYarOIMXCsl

VyebHo-MeToauuecKoe obecriedeHue CaMOCTOSTEIbHONH padOThI

00yYarOIIUXCH 110 JUCIHUILIMHE
@OoH/| OLIEHOYHBIX CPEACTB /UTS MPOBEIAEHUS IIPOMEKYTOUHOH aTTeCTaIllHH
00y4aroumxcs 1o JUCLUIIIMHE
OCHOBHAs U JONOIHUTENIbHAsA yueOHas JTuTepaTypa, HeoOXouMas i OCBOCHHS
JTUCIIATUIHHBI
Pecypcbl HHPOPMAIHOHHO-TEICKOMMYHHKAIMOHHOM ceTH «MHTepHeTY,
HEOOXOIUMBIE /ISl OCBOSHHSI TMCLUAILIMHEI
MeToarueckue yKazaHus 11 00y4arouxcs Mo OCBOSHHIO JTUCIUIUIHHBI
MHpopMaImOHHBIE TEXHOIOTHH, HCIIOJIb3YEMbIE MPH OCYIIECTBICHHH
00pa3oBaTeNIbHOrO MpoLecca Mo AUCIHMILTHHE, BKIIOYas epeueHb
MPOrpaMMHOTO o0ecreyeHus 1 HHPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM
MarepuanbHO-TeXHHYECKas 0a3a, HeoOX0uMast ISt OCYIIECTBICHHS
oOpa3oBaTeNpHOro Mpolecca 1o JUCHUIUIHHE

WunosarrosHble popMbl 00pa3oBaTeIbHBIX TEXHOIOTHH

[Tpuinoxenne Nel. @OH/1 OLEHOUHBIX CPEJICTB IS TEKYIIEr0 KOHTPOJIS
yCIIEBAEMOCTH U IIPOBEJICHUS TPOMENKYTOYHOH aTTeCTalluk 00YyYaroIuXCst 110
JIUCITUTIIHHE
JlucT peructpanuny U3MeHeHHH
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1. [lnanupyembie pe3yabTaTbl 00y4eHHS M0 JTHCUHILIHHE,
COOTHECeHHbIE ¢ IJIAHUPYeMbIMH pe3yibTaTamu ocsoenus OITOI

1.1. Lleas ¥ 3a1a4u MCIHMILIAHBI

bakamaBp 10 HanpaBleHMIO [OArOTOBKH 1o HampaneHuto 23.03.03  Dxcnnyaranus
TPAHCMIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMILIEKCOB J0JDKEH OBITh NOArOTOBIEH K CJIEMYIOIIUM
BHIaM npodeccHoHaIbHON TSI TelIbHOCTH: MTPOU3BOJICTBEHHO-TEXHOIOTHYECKOH,
IKCIIEPUMEHTATLHO-HCCIIE10BATE/ILCKON, CEPBHCHO-IKCIITYaTallHOHHOM.

[leap AMCHHILVIMHBI — COPMUPOBATH y CTYJEHTOB CHCTEMY (YHIaMEHTAIbHBIX 3HAHUH IO
XUMHUH, HEOOXOIMMBIX JUlf MOCIEAYIOMICH MOJAroTOBKH OakajiaBpa, crnocoOHOro Kk a¢dekruBHOMY
PELICHHUIO MPAKTHYECKUX 3a/lay CeIbCKOXO035AHCTBEHHOTO NPOM3BOJCTBA, a TAKKe CHOCOOCTBYIOMIMX
JabHEHIIIEMY Pa3BUTHIO JINUHOCTH.

3agayum JHCHHUILIHHDI:

— W3YYHTh OCHOBHbIE XHMHYECKHE SBJICHHS, OBJIAJeTh (YHIAMEHTAIbHBIMH TIOHATHIMH,
3aKOHAMH W TEOPHSIMH KJIACCHYCCKON M COBPEMEHHOM XUMHU!

— ¢(OPMHPOBATH OCHOBBI HAYYHOI0 MHPOBO33PEHHUS U COBPEMEHHOTO XMMHYECKOrO MbIIIICHHS;
03HAKOMHTBCS C HAy4YHOM anmapaTrypod W MeToJaMH XMMHUYECKOIO MCCIe/0BaHMs, MPHOOpecTH
HABBIKH [TPOBEACHHUS XUMUYECKOI0 YKCIIEPUMEHTA;

— HAyuMTbCs BBIIEISITH XUMMUECKOE COJAEp/KaHue B IpOo(pecCHOHANBHBIX 3amadax Oyaymiei
NeSTe/IbHOCTH;

— OBJIAJIETh METOJAMH pPEHICHNUS PodecCHOHAIBHBIX 3a1au.

1.2. Ilianupyembie pe3yabTaThbl 00y4eHHs 110 JHCUHILIHHE (MOKa3aTeIH
copMHPOBAHHOCTH KOMIIETEHIIHI)

[Tnanupyembie [Inanupyembie pe3yabTaTbl 00YUYEHHS 110 JUCIMILIIHHE
pe3yabTaThl OCBOEHHUS
o101l 3HaHUA YMEHUs HaBBIKH
(KOMITETEHIIHN )
OI1K-3 OOGyuatowuiics Obyuarommuiics O6yuatomuiics

rOTOBHOCTH JI0JDKEH 3HATh: OCHOBHBIE | JIOJIKEH YMETh: | J10JDKEH BIIAJIETh:
MPUMEHSTh CUCTEMY | 3aKOHBbI XUMMH, SBIICHHS | HCIOJIB30BAThH HaBbIKAMH  OMMUCAHHS
dbyHIaMEHTATbHBIX M IIPOIECCHI, HA KOTOPBIX | OCHOBHBIE XUMHYECKHE | OCHOBHBIX XHMHYECKHX
3HAHWH OCHOBaHBI NPUHIMIIBLL | 3aKOHBl U TOHSATHA B | 3aKOHOB, SBJICHHH H
(MaTemMaTH4eCKHX, JAeHCTBHS 00BeKTOB | podeccunoHaTbHOM MPOI1IECCOB, HA KOTOPBIX
€CTeCTBEHHOHAYYHBIX, | TpodecCHOHAIbHOM JACATENBHOCTH W [UIsl | OCHOBaHbl  TIPHHIHMIIEI
WHIKEHEPHBIX H | JIeATeJIbHOCTH U KOTOpBIC | peIICHUS HHIKEHEPHBIX | JICHCTBHS 00BEKTOB
SKOHOMHYECKHX) JUISl | HCIOIB3YIOTCS s 3aj1a4 - | mpodeccnoHaTbHOMI
HAeHTH(UKALINH, pemeHuss  wHkeHepHbIX | (B1.5.08-V.1) JIESATEIIBHOCTH u
dopmyaupoBanust 4 | 3a1a4 - (b1.5.08-3.1) KOTOPBIE MCIIOJIB3YIOTCS
perieHus Juis peuIeHus
TEXHHUYECKUX H WHIKEHEPHBIX
TEXHOJIOIHYECKHX 3az1a4 .
mpodsiem (b1.5.08-H.1)
HKCILTyaTaluu
TPAHCIIOPTHO-TEXHOJI
OTHYECKHX MAllUH H
KOMILIEKCOB




2. Mecto qucnnmmnbl B crpykrype OIOIT

JlucuMminHa  «XUMHUS)  OTHOCHTCH K Gazopoii wactu bioka 1 (B.1.5.8) ocHOBHO#H
npogeccHOHAILHOM o0pazoBaTebHOM [POrpaMMbl OakajaBpuata [0 HaNpaBICHUIO MOATOTOBKU
23.03.03 DKcrulyaTalus TPAHCIOPTHO-TEXHOTOIHYCCKUX MALIHH H KOMIUICKCOB, npoduib —«CepBuc
TPaHCIOPTHBIX H TEXHOJOTHYECKHUX MAIITHH U 00opy10BaHHUA.»

Pasjiebl AHCHHILTHHBI H MEKIHCHUIUTHHAPHbIE CBA3H C o0ecneunBaIOIHMH
(npexmecTBYOIMMH) U ofecrieunBaeMbIMH (IOC/IeYHIAMH) THCUHIIHHAMH

HaumeHoBaHHe
o0ecreunBarOLIAX
No | (mpeauecTBYIOUIMX)
n/m | uobecrne4nBacMbIX
(moce 1y 0LIHX )

JUUCIIUTUIMH ]
[Ipe/ecTBYIOMME TUCLUTITHHbL B y4eGHOM ILIaHE OTCYTCTBYIOT, TIOCKOJIbKY /IHCITHILIMHA
usydaercs B 1 cemectpe
[Tocneayiomue IMCIUTUIMHbI

dusnka OI1K-3 OIlIK-3 !| - \ OI1K-3 \ -

TenoTeXxHHKA OI1K-3 |‘ OI1K-3 ‘ OI1K-3 \ - \ OI1K-3
|

dopmupyeMble KOMIIETCHIITH ‘

Paznen 1 Paznen 2 Pasznen 3 Pasznen 4 Paznen 5

3. O6BEM AMCHHMILIHHBI 1 BHIBI y4e0HO0H padoTh

-

O6beM JUCIMIUIMHBI COCTaBISieT 3 3aUCTHBIC CAMHMIIDI (3ET), 108 akajaeMH4ecKnX 4HacosB.
JlMcuMnianHa u3ydaercs B 1 cemectpe.

3.1. Pacnpenenenne 00beMa IHCHHILIHHDI 10 BHAaM yuedHo# padoThl

Bu yueOHo# paboThl KonuuecTBO 4acoB

KonrakTHas paGora (Bcero) 12

B Tom umncie:

Jlexuuu 6
[TpaxTuueckue 3auaTus (I13) s
Jla6oparopubie 3ansTus (JI3) 6
CamocrosTeabHas pabora odyqaomuxcst (CP) 92
Kounrpo.b 4

Hroro 108

3.2. Pacnpe/eienne y4eGHOro BpeMEHH 110 pa3jie/iam H TeMam

KO

HTPOJIb

Ne /| HauMEHOBAaHHE pasjieia 1 Bcero uacos B ToM uncie
TeMBbI

KonrakTHas pabora cPC
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Paszzen 1. OCHOBBI CTPOEHMS BEIIECTBA

1.1:

Beenenne. OcHOBHEIE
3aKOHBI XHMHH.

5

1874

XHUMHSA ¥ IepHOAHIEcKas
CHUCTEMA DIIEMCHTOB.
CTtpoeHHne aTOMOB.
Xumuueckas CBs3b.

Pasznen 2. BzauMmoaeiicTBHS BEIIECTB

2.1,

XUMHYecKas
TepMoauHamMuKa. OCHOBHBIE
3aKOHBI TEPMOIHHAMHKH.
XuMHUecKast KHHETHKA.
XHUMHUECKOE PABHOBECHE.

16

1

I3

Paznen 3 PacTBopbl.

Jole

XUMHAYCCKHE CHCTEMBI:
PacTBOPBI, AUCHIEPCHBIE
cucteMbl. OCHOBBI
XHMHYECKOro aHaJin3a
BOJIHBIX PacTBOPOB.

22

2

18

Pazzesn 4. DaeKTpPOXUMHYECKHE TTPOLECCHI.

4.1.

DIIEKTPOXUMHYECKHE
CUCTEMBI:
KHCJIOTHO-OCHOBHBIE U
OKHCITUTEIbHO-BOCCTAHOBUT
€JIbHBIC CBOMCTBA BELIECTBA.
['anpBaHUYECKHE DJIEMEHTHI.
XHUMHUYECKHE HCTOYHUKH
TOKa. DIIEKTPOJIH3
coeaunenuit. Kopposus
METAJUIOB | 3alUTa OT
KOPPO3HH.

26

2

2

22

4.2.

Peaknuonnas
CrocoOHOCTE BEIIECTB.
XuMHYECKHEe CBOHCTBA
METAaJLIOB.

14

13

Pasnien 5. DneMeHTBI

Oprannu4ecko

" XUMHH

o7

JIEMEHTBI
OpPraHUYeCcKOH XHMHH,
TIOJIMMEPBI, OJIUTOMEPHI.

16

16

HUroro

108

92

4. CTpyKTYpa M cojlepKaHue THCUHILIHHbI

4.1.

Beenenue

Co,uepmaﬂne AHCHHILITHHBI




XuMHs KaK 9acTh ectecTBo3HaHus. IIpeaMer xumuu. BemecTBo. Bujbl XUMHYECKHUX peaKIHi.
CBSI3b XUMHH C APYTMMH HayKamH. 3HaueHHe XHMUM B (POPMHPOBAHMHM MBILIUICHUS, B H3yqCHHH
MPHUPOJIbI U PA3BUTHH TEXHUKH. XUMHs U IPOOIEMbI IKOJIOTHH.

OcHOBBI CTPOEHHS BEIECTBA

DIIEKTPOHHOE CTpOeHHE aroma i cucTeMaTHKa XUMHYECKHUX 3JIEMEHTOB.
KpaHToBO-MexaHndeckas Mojens aroma. Ilpunmun Tlaymu u mpasuno  Xympa. Crpoenue
MHOTO2/IEKTPOHHBIX aromoB. llepunojnueckas cHcTeMa JILU. MenyeneeBa U HM3MEHEHHE CBOKCTB
STEMEHTOB ¥ UX Coe/uHeHMH. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA 3/1EMEHTOB. XHUMUYeCKas
cBsi3b. OCHOBHBIC THIIBI U XapakTepUCTHKH cBs3u. KOBaJIeHTHAs M MOHHAA CBA3H. MeTOI BACHTHbIX
cB3eit. ['mOpummzarus. [lonsTHe O MeToAe MOJIEKYIIAPHBIX opbutaneit. CTpoeHue H CBOHCTBA
NpocTEHINX MOneKyl. THIbl B3aUMOICHCTBUA MOJICKYIL. Komnnekcubie coeauHenusi. OCHOBHBbIE
BHIbI B3aMMO/IeHCTBHS MOJeKyll. CHIIbI MEKMOJEKYIAPHOTO B3auMoJeicTBUs. BonopoaHas CBS3b.
JIOHOPHO-AKIIENTOPHOE ~ B3aUMOJCHCTBHE  MOJICKYT.  KOMIMIEKCHBIE  COCAMHCHHUS. Kommuiekcsl,
KOMILIEKCOOOpa30BaTe/i. JIMraH/bl, 3apsj] W KOOPAMHAIMOHHOC HYHCIO KOMILIEKCOB. Tumnbt
KOMILTEKCHBIX coeuHenuil. [[oHSTHE O TeOpHSX KOMIUIEKCHBIX COeJMHEHHH. XUMHs BELIECTBA B
KOH/ICHCHPOBAHHOM COCTOSHUH. ArperaTHoe COCTOsHHE BewecTBa. XUMHYECKOE CTPOCHHE TBEPIIOTO
tena. Amopdroe coctosuue BeuecTsa. Kpuctamibl. Kpreraaiieckue peiieTKy. Xumuyeckas CBA3b
B TBEpABIX Tejax. Meraumdeckas CBA3b M METaLIbl. XHMHYECKad CBA3b B MOMYNPOBOIHMKAX H
JmaNeKTpHKax. Peanbubie kpuctawisl. [Ipoctoe Bemectso. Mzomepus U amioTponus.

B3aumo/eiicTBHA BelECTB

IeMEHThl XMMHUYECKOH TepMOIMHaMUKH. JHepreTrueckie dPdeKTbl XUMUUCCKHX PEaKIHi.
BuyTpenHss oSHeprus u oHTaibnus. TepMoxumus. TepMOXHMHUCCKHE 3aKOHBI W YypaBHCHHI.
DuTanbnus 00pa3oBaHMS XMHMHUYECKMX coe/uHeHuH. CTaHnapTHOE COCTOSHHE. DHTpONHs U e€
M3MEHEHHe NPH XUMHYECKHX nponeccax. JHeprus ['mo6ca u sHeprusi I'e/IbMroiblia i HX H3MCHCHHA
MpM XHMHYECKHX MpOIeccax. YCJIOBHsS CaMOINPOH3BOJILHOIO MPOTEKAHWS XHMHUYECKAX peaknui.
VeII0BHSL XHMUUECKOTo paBHoBecus. OOpaTiMble 1 HeoOpaTHMBble peakiny. XUMHUCCKUH MOTEHIHAIL.
AKTHBHOCTB ¥ KOIPOUIIUEHT aKTHBHOCTH.

Xumudeckoe u $asoBoe papHoBecHs. 3aKkoH aeiicTBus Macc. KoHCTanTa paBHOBECHS 1 €€ CBA3b C
tepmoannamuueckumu  pynknmsavu.  [lpunman  Jle-Iarenbe. XHUMHUECKOE paBHOBECHE B
reTeporennbix cucremax. ®asosoe pasHoBecue. [lpasuio ¢a3. PacnpesencHue BEIIECTB B
reTeporeHHbIX cucremax. [lOBEpXHOCTHBIC SBICHHUS. Cop0ius.  AncOpOLMOHHOE pPaBHOBECHE.
['eTeporeHHble AUCTIEPCHBIC CUCTEMBI.

Xummndeckas kuneTHka. CKOpOCTb FOMOTEHHBIX XMMHUYECKHX peakiuid. OCHOBHOE XHMHYECKOE
ypaBHeHHe. 3aBHCHMOCTb CKOPOCTH XMMHYECKHX PeaKiui OT TeMIepaTypbl. DHeprusi aKTUBALMH.
Comorennbiii katanu3. llenueie peakumu. Ou3uyecKre METO/bl YCKOPECHHS XUMHYCCKHX peaKiLuil.
Konebarebhble peakituu. CKOPOCTh reTepPOreHHBIX XUMHUIECKHX PEaKIHi. I"ereporeHHbli KaTanMs.

PacrBopsbl.

OnpeneneHne ¥ KiaccH(ukaius pacTBOpOB. PacTBOPBI HEDIEKTPOIMTOB M SJIEKTPOIHTOB.
BojHble pacTBOPbI JIEKTPOJINTOB. ACCOUMMPOBAHHBIE W HEACCOUMHPOBAHHBIC —3JICKTPOIHTDHL
CBojicTBA PACTBOPOB ACCOIMMPOBAHHBIX IEKTPOIUTOB. AKTHBHOCTD. OcobenHocTH BOJbI Kak
pacTBOpUTEIIA. DIEKTPOIMTHYCCKAs JUCCOMHUALIHS BOJIBL. BonopoHblii nokasarelb cpejibl. MoHHbIE
peakumu B pacTBopax. Jlucconuanus KOMILTEKCHBIX coeauHenuii. Teopust KUCIOT U OCHOBAHHM.
KoHCTaHTBI KHCJIOTHOCTU H OCHOBHOCTH.

Koo IHble cucTeMbl. JJUCIEpCHOCTb U AucrepeHble cucteMbl. Knacen(ukamus KOIOH/IHbIX
cHereM. 301 1 refn. Muienisl 1 ux crpoenue. IlomydeHne KOUIOHIHBIX PacTBOPOB. Y CTONYHBOCTH
KOJUIOMIHBIX CHCTEM, ONTHYECKHE W JJIEKTpUUYecKhe cBodcTBa. MeTonbl M0JTyueHHs W pa3pyLICHHA
KOILTOMAHBIX cicTeM. KOUTonIpl B IPUPOHBIX cHCTeMaX. PacTBOPbI MOIHMMEPOB.

JJIEKTPOXMMHUYECKHE NPOIECChI.



OKHUCITHTEIbHO-BOCCTAHOBUTEIILHBIC [POIIECCHI. Onpenenenue 7 KiaccuuKanus
IIeKTPOXUMHUECKHX mporeccoB. 3akonbl Papajnes. TepmonuHamuKa SJICKTPOJHBIX MPOLECCOB.
[lonsTHe 006 5JIeKTpOAHbIX mHoTeHuuanax. [ambBanumyeckue snementbl. DJIC M ee W3MepeHwue.
CraHJapTHBIH BOJOPOAHBIH JIEKTPO ¥ BOAOPOJHAs IIKala MOTCHIHAJIOB. Vpasuenue Hepncra.
[MoTeHIMaIbl METAUTHYECKMX, Ta30BbIX H  OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX — 3JICKTPOIOB.
VIOHCENIeKTHBHBIE SJIEKTPOJLI M ceHcopbl. MemOpanbl u MeMOpanubii motenumail. Kuneruka
NEKTPOAHBIX MPOLECCOB. DIEKTPOXUMUUECKAs M KOHUCHTPAIMOHHAS MOJIAPU3AIHS. DIIEKTPOIN3.
[TocI1e10BaTENBHOCTD MEKTPOIHBIX MPOLECCOB. BbIX0 MO TOKY. DJICKTPOJIM3 C HEPACTBOPUMBIMHU H
pacTBOPHMBIMH aHO/IAMH.

Koppo3us u 3amrta MeTaiioB U cniaBoB. OCHOBHbIC BH/IbI KOPPO3HH. XuMudeckass KOppo3Hs.
DnekTpoxuMHuUeckas kopposusi. Kopposus 1oj1 aeicrsuem Gi1y K /Jal0MX TOKOB. MeTO 1l 3aIHThl OT
KOPPO3HH: JIETHPOBAHHE, dICKTPOXHMHYECKAs 3allUTa, 3aLMTHBIEC MOKPLITHS. M3menenue CBOMCTB
KOPPO3HOHHO# cpe/ibl. UIHrHOUTOPBI KOPPO3HH.

DIeKTPOXUMHYECKHE  CHCTeMbl.  XAMHYECKHE HCTOYHHMKHM  TOKa. DAEKTPOXUMHYECKHE
JHEProyCTAaHOBKH. DIEKTPOXHMHYECKHE MPeoOpasoBaTe/iv, KOHICHCATOPDI. DIEKTPOXUMHUECKAs
06paboTKa METALIOB. DIEKTPOXUMUYECKUE TIOKPHITHSL.

PeakHOHHAS CNOCOOHOCTH BemecTB. XHMHYECKHE CBOHCTBA METAJLIOB.
BerecTBO M €ro 4HcToTa. AHATUTHYECKUH CHTHA H €r0 BH/IbL. Xumuueckas HaeHTH(UKAINS.
KUCIIOTHO-OCHOBHOE W OKUCIIMTEIBbHO-BOCCTAHOBUTEIIBHOE THUTPOBAaHHMC. ['paBUMETpPHYECKHHA U
KOJOPUMETPUUYECKHIA aHAJIU3. DAEKTPOXUMHUYECKHE METO/IbI aHAIU3A.

"JJ1eMEHThI OPraHHYecKOH XHMHH.
OpraHuyecKue MOJIUMEpHbIe MaTephaiibl. MeTozbl MojlyueHHs MOJIMMEPOB, MOTHMEPH3ALHA,

nommMkonaercauus. CTpoeHue 1 CBOUCTBA nouMepos. IIpuMeHeHne nojauMepos.

4.2. Coaep:kanue JeKIHI

Ne Kon-Bo
HaumenoBaHue B cOJAepKaHHe JIEKIHU

n/n 4acoB

1 XuMHs W TepHoaudecKas cucrema daeMeHToB. CTpoeHHe aToMOB 1

CoBpeMeHHbIE ~ TPEICTAaBICHHS O  CTPOCHWH  arOMOB  SIIEMCHTA,
OCHOBAaHHBIE Ha HEKOTOPBLIX [MMOJIOKEHHAX KBAaHTOBOH MEXaHUKM:
JIBOWCTBEHHAs KOPIYCKYISIPHO-BOJTHOBAs MPHPOJA dJIEKTPOHA, MPUHIIAT
HEONpe/eIeHHOCTH, KBaHTOBble uMcia. [lpuaimm [laymm. [IpaBuna u
MOPSIOK 3aIlONHEHHs. ATOMHBIX OpOUTaneH, IMPaBHIIO KneukoBckoro,
XyHma, 3anpeT [layid MHOrO3IEKTPOHHBIX aTOMOB. B3auMocBs3h
PAcIIOJIOKEHHUS IEKTPOHOB B aTOMaX € MX XMUMHUYCCKUMH CBOHCTBaMH.
[lepuosMyecknii 3aKOH B CBETE CTPOCHHsS ATOMOB. IEPHOANHECKas
cHCTEMA 2JIeMeHTOB. HekoTophie XapaKTEpUCTHKH aTOMOB JJIEMEHTOB!
pajMychl arOMOB M HOHOB, SHEPrMs HOHM3ALIMH, SHEPrus CPOACTBA K
NEKTPOHY 3NMEKTPOOTPHLATEBHOCTL XuMuueckas cBsisb HopmanbHoe u
BO30YK/JIEHHOE COCTOSIHME aTtoMOB. OCHOBHBIC THIIbI M XapaKkTePHCTHKH
XUMHYECKON CBS3U: METO/[l BAJEHTHBIX CBS3€H, MOHATHE O METONC
MoneKyJIspHbIX opOuTaneid. CBA3b KOBAJICHTHAs, J0HOPHO-AKIEITOPHASA,
HOHHAs, MeTaJUTHYecKas, BOJOPO/Hast. 3aBUCHMOCTh CBOMCTB BELLIECTB OT
THIIA XUMHAYECKOH CBA3H.




Xumudeckas TepMojuHaMuka. OCHOBHBIE TMOHATHS W 3aKOHbL
TepmomHaMuyecKas cHCTEMA. BHyTpeHHss SHEPrus
TepMOMHAMUYECKOH cnctembl. Terosoit sddekr peakuuu. lleppoe
HA4yal0 TEPMOJWHAMUKH. DHTambNUs. TepMOXUMHUYECKHE YPABHCHHUS.
3akon I'ecca. Bropoe nauyano tepMopuHamMuku. CTanaapTHas SHTPONHS.
®akTopbl  (SHTPONUHHBIA W SHTAIBIMAHBIA),  ONPEJIEAIOUIHE
BO3MOYKHOCTh MWJIM HEBO3MOKHOCTb CaMOIPOH3BOJILHOIO IIPOTCKAHHUS
nporieccoB.  MI300apHo-n30TepMUUeCcKuid  noTeHuman.  HanpaBnennocTh
XHUMUYECKHX IPOIIECCOB. DHeprus ['enbMrosbia
(M30XOPHO-M30TEPMUYECKHH  MOTeHIMaN).  XUMHYeCKas — KHHCTHKA.
XUMHYECKOE paBHOBECHE ['OMOreHHbIE M TETEPOreHHbIE XMMHUYECKHE
nponecchl. CKOpOCTh ¥ MexaHW3M peakiuu. DakTopbl, BIMSAIOUIME Ha
CKOPOCTh XHMHYECKHX peakiuil. 3aKoH JeHCTBYIOLIMX Macc, KOHCTaHTa
CKOPOCTH, KHHETHUECKHE YPABHEHHs, IOPSAJI0OK pPEaKiHH. DHeprus
akTuBaimu, npasuno Bant-I'odda, ypasuenne Appenmyca. Karamus.
Cwmerenne xumuueckoro papHosecust. [Tpunnmn Jle-Illaresnbe.

Jucnepcuble cucteMbl. PactBopbl  Kitaccnpukanmus IUCIEPCHBIX
cucteM. ['pyGoauciiepecHbIe CUCTEMBI, MX CBOWCTBA M MCIOJb30BaHHE B
cesbckoM xo3siictBe. KomouHbie pacTBOPBL, OCOOEHHOCTH CTPOCHHS,
cBoiicTBa. PacTBOpHI, KaKk TOMOTeHHbIe cHCTeMbl. CIOCOOBI BBIPAXKEHHS
KOHLIGHTpallMk  pacTBOpoB.  Teopus  pa3daBICHHBIX  pacTBOPOB,
nednekrponutoB.  Ocmoc.  Ocmornueckoe — jasnenue.  Jlabienne
HACBHINICHHOTO  mapa.  Temmeparypa  KMIEHHs W 3aMep3aHus
(KpUCTA/LTH3AIMs) PAcTBOPOB. 3aKOHbI Baut-I'opdpa wu Payns s
HEDJIEKTPOIMTOB M 3JICKTPOJIMTOB, HCIOJB30BAHAE HX JUIA W3TOTOBICHHUS
OXJIAKIAIOMIMX W AHTHOOJIEJCHUTEIBHBIX ~CMa30K M JKHIKOCTEH.
Antudpussl. CuiibHbie W c1abble 371eKTponuThl. KOHCTaHTa M CTENCHb
aucconyaimu. M3otornueckuii  koddduument. 3akon pasdaBleHHMs
OctBaibaa. MoHHOe npousBe/icHHe BOJBL. BoopoaHbIH I10Ka3aTe/lb.
I'maponus. Ero 3Hadenue NpH  HCIONIB30BaHUM yaoOpenuii  u
oKcrmyaTanuu  TeXHHKH. OCHOBHbIC —IMOHSTHS M NpPEICTAaBICHHSA
XMUMHYECKOro aHajIu3a

DAEKTPOXUMHYECKHE CHCTEMbL. OKHCIUTENBHO-BOCCTAHOBHTEIBHBIC
MPOLIECCHI: onpe/elieHue, TepMOIMHAMHKa, HanpaBJieHHOCTh,
BO3MOKHOCTb [POTEKAHHS B 3aJ@HHOM HANpaBICHAW. DICKTPOIHbIH
[OTEHIHAl HA IpPaHWIle TeTePOreHHOW CHUCTEMbI METaJLI-3JIEKTPOJIHT.
CTaHapTHBIH SMEKTPOHbIH MOTEHIHAN, PSJT HAPSKEHUA META/LIOB, €ro
spavenye. | anrbBaHnuecKue ieMeHTbl. IIpuHimn paboTel. XUMHYECKHE
ucrouHukd Toka. «Cyxme» OIEeMEHThI, AKKyMYISTOPBIL. TOIUIHBHbIC
SIIEMEHTBI.

Kopposus MeTawioB. 3ammta OT KOppo3nd. XHMHUeCKas H
NEKTPOXUMHUYECKAS KOPpO3Hsl. [ Tpuunnsl H MeXaHU3M
JIEKTPOXUMMYECKOH KOppo3uH. Yiiepld, NpHIHHACMbIH KOppO3Heil.
Koppo3usst ¢  KHCJIOPOIHOH M BOJOPOJHOH JIeNOJspU3aLueH.
MHKpOK/IMMAT KMBOTHOBOIYECKHX —TnoMmemenuil. Ero Biuguue Ha
MeTATTHYEeCKHE AeTaad, obopymoBanus. MeTozbl 3aMTEl OT KOPPO3HH.
Jlakokpaco4Hble W METALTMYECKUE TMOKPBITUS, MPOTEKTOPHAS 3alluTa,
snexTposaiuta. UHruduTopsl KOppo3HH.

DIeKTPOJIM3 pAacIiaBOB M BOJAHBIX ~PAacTBOPOB  JIEKTPOJIHTOB.
[Tocsie10BaTeIbHOCTD pa3psiaa YacTUIl Ha DJIEKTPOJax NpH SJIEKTPOJIH3e B
3aBUCHMOCTH OT BEJIMUHMHBI DJIEKTPOJIHOTO noTeHuana. [loaspusaius npu
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ynekTposuse. [lepenanpskenue. DIEKTPOJIU3 € PACTBOPHMBIM AHOJIOM.
O6nacTH UCIOIB30BAHMS JJIEKTPOJIA3A.

Hroro 6
4.3. Cojepxanue J1a00paTOPHBIX 3aHATHI
Ne . Kon-Bo
HaumernoBaH#e 1a00paTOPHbBIX 3aHATHH
n/n 4acoB
1 OCHOBHBIE 3aKOHBI XHMHH. 1
’ CTpoeHHe aToMa W IepHOJMYecKas CHCTEMa JJIEMEHTOB. XHMHUYECKas 1
CBSI3b.
Konuenrpauus pPacTBOPOB. DeMEeHTbI Ka4eCTBEHHOT O U
3 KOJIMYECTBEHHOr0 ananusa. OIpeeieHHe JKECTKOCTH BOJbL  PacTBOpbI |
ONEKTPOJIMTOB M HEXIEKTPOIMTOB.  Pacyersl 10 MPUTOTOBJICHHIO
31€KTPOJIATOB U aHTH(HPH30B.
[aJbBAaHMYECKHE IEMEHTBI. JJIEKTPOJN3 BOJHBIX PacTBOPOB COJIEH.
4 | Kopposus Meramio. 3amurta 0T Kopposwd. Pemenue 3anad 10 1
SIIEKTPOXUMUYECKHUM CHCTEMaM
5 XUMHYECKHE CBOHCTBA METAIIIIOB 1
6 [Monmumepsl W osnuroMepsl. CocTapieHHe pPEaKLMH TOIMMEpH3ALAH H 1
HOJHKOHICHCAUH
HUroro 6
4.4. Conepkanue NPAKTHYECKHX 3AHATHI
[IpaKTHuecKHe 3aHATHS He TIPEeIyCMOTPEHbI yICOHBIM MTaHOM
4.5. Buasl 1 cojepKaHHe CaMOCTOSTeIbHON PaboThl 00y YaI0IHXCH
4.5.1. Busl caMoCTOATENBHOM paboThl 00yYaIOUIMXCs
Buapl caMoCTOSTENBHON paboThl 00yUYarOIHXCs KonuuecTBo 4acoB
[ToaroToBKa K MPaKTHYECKUM 3aHATHIM -
[ToaroToBKa K J1aD0OPaTOPHLIM 3aHATHAM U K 3al0UTE 59
nabopaTopHbIX paboT B
CaMOCTOATEIbHOE H3YYEHHE OT/IEIBHBIX TEM H 40
BOITPOCOB
[ToaroroBka K 9K3aMeHy -
Hroro 92
4.5.2. CozniepaHue CaMOCTOSITeNIbHOM paboThl 00yYarOIMXCs
No Kosa-Bo
HaumeHnoBaHuie TEM U BOTIPOCOB
n/n 4acoB
1 OCHOBHBIE 3aKOHBI XMMHUH: COXPAHEHHUSI MATEPHH ¥ DHEPTHHU, IIOCTOSAHCTBA 6

cocTaBa, KpaTHbIX OTHOIEHHH, ABOTaIpo.
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2 BhINMOJHEHHE YIPAKHEHWI [0 COCTaBICHHIO AJIEKTPOHHBIX (oOpMyI 6

5]IEMEHTOB.

3 [lepuoauueckuii 3axkon JI.M. Menjeneesa, nepuojuueckas cucrema 13
HJIEMEHTOB.

4 Pemenue pacyeTHbIX 3aja4y Ha OINpPEIeICHHE OHHTAIbIIWN, 3SHTPOINUH, 13
sHepruu ['nb0Oca.

5 Pemienne 3ajay Ha ONpENENCHHE CKOPOCTH XHMHYECKHX peakiuud B 10

3aBUCUMOCTH OT KOHICHTpalliu W TeMIIepaTyphbl. PasunoBecue. BiusHue
JABJICHHSA, KOHIEHTPALHU U TeMIIEpaTyphbl Ha CMEIIIEHHE XUM. PABHOBCCHA.

6 CrnocoObl  BBIP@KCHUSI KOHLEHTPAlMH  PacTBOPOB  (MaccoBasi  [0Jis, 18
MOJISIpHOCTB). Pelienne 3a1a4 Ha pacyeT KOHLEHTPAIHH pacTBOPOB.

7 CocTaBlieHHE CXEM TajlbBAaHHYIECKOro snemenTa, pacuer D.J1.C. 8

8 Usydenue XHUMHYECKHX CBOMCTB MeTa/uioB. CocTaBleHHE XUMHHYECKHX 8
YpaBHEHHIA.

9 CocraBieHue  peakildii  [OJUMEpH3allukl M TOJMKOH/CHCAIIUH. 8
Wcnonb3oBanue MoJIMMEPHBIX MaTepraioB B TexHuKe. CocTaB IakoB.

Uroro 92

5. YueGHO-MeTOoAHYecKoe 00ecneueHHe caMoCToATeIbHOMH padoTel 00y4armuxcs
VueGHO-MeTouueckue paspaboTku umeioresi B Hayunoit  6ubnmoreke OI'BOY BO
IOxH0-Ypanbekuit ['AY:
Xumusi. Kitacebl HEOPraHWUYECKUX COeIMHEHUH [DIeKTPOHHBIH pecypc] : MeTo. nocobue / cocT.:
A. B. Xoxinos, H. M. Ilarpakosa ; Y'AA .— Yensounck: UI'AA, 2015 .— 21 c. : ui., Tadn. — 0.3
MB — Pexum JocTyna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxioB, A. B.Xumus. Xumuueckas KHHETHKa W XHMHYECKOE pPaBHOBECHE [DIEKTPOHHBIH
pecype] : yuebHoe nocobue / A. B. Xoxmnos, H. M. Ilatpakosa ; UI'AA .— Yensidunck: YT'AA, 2015
— 62 c. : ui., Tabin. — 0,3 MB .— Pesxum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.

Xoxnos, A. B. Xumus [Dnextponnbiii pecype] : yuebnoe mocobue / A. B. Xoxyos, H. M.
Ilarpaxosa ; YU'AA .— Uensbunck: UT'AA, 2015 .— 131 c. : Tabn. — C npui. — 0,9 MB .— Pexum
noctymna http://192.168.0.1:8080/localdocs/himi/3.pdf.

Xoxios, A. B. Xumusi. Xumuueckas TepMOIHHAMUKa [ DIeKTPOHHBIH pecype] : yuebHoe nocobue
/ A. B. Xoxnos, H. M. Tlarpakosa ; U'AA .— Yemsounck: YIAA, 2015 — 30 c. : Tabn. —
Bu6smorp.: ¢. 29 — 0.3 MB .— Pexuwm gocryna http://192.168.0.1:8080/localdocs/himi/4.pdf.

6.0 0oH1 OLEHOYHBIX CPEACTB /15 IPOBEAeHHS
NPOMEXYTOYHOI aTTecTalnH 00y4ar0IHXCH

Jlisi yCTaHOBJIGHHMsI COOTBETCTBHS YPOBHs MOArOTOBKH 0Oyuatomuxes tpebosanusm ®I'OC BO
paspaGotan (OH OIEHOYHBIX CPEICTB JUIA TEKYLIEro KOHTPOIsS YCHEBAEGMOCTH M MHPOBEICHHS
IPOMEKYTOUHOH ~ aTTecTalld O00yHalomHUXcs 10 JucuuiuiHe. @DOHI  OUEHOYHBIX  CPEICTB
npezncrasiex B [Ipunoxennn Nel.

7. OcHOBHAs W IOMOJTHHTE/IbHAS yaeOHas JIHTepaTypa, HeoOXouMasi I/Isi 0CBOEHHUSI
AUCHUTNLIHHBI
OcHOBHas ¥ JOTIOJIHUTE/bHAs yueOHas TuTeparypa uMmeetcs B Hayunoi  Oubinoreke H
91eKTpOHHOI HHpOopMaHoHHO-00pasoBarenbHol cpeae PIBOY BO HOxkH0-Y panbeknit [AY.

OcHoBHasi JIATEpPaTypa
1.1. O6mas xumus [DaekTpoHHbIH pecypc]: (OCHOBHBIE MOHSTHS., NPUMEPBI U 3aJa4d) JUIL
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peuepHero ¢akxyibrera / T.B. JKykosa. Mocksa: MUDHU, 2008.- 141 c. Pexxum pocryna:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumusa [Dnexkrponnsiii  pecypc]. HosocuGupck: HoBocuOMpCKHH rocyaapcTBEHHBIN

arpapubliii yHuBepcutet, 2011.- 106 c.
Pexum jsoctymna: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. [lIumxosuu E. JI. Xumusg [Inexkrponnsiii pecype]. 1, O6mas xumus / E.JI. [IIuMkoBHY.
Kazaun: M3aaTenscrBo Kaszanckoro yausepeutera, 2014.- 65 c.
Pexum jroctyna: http:/biblioclub.ru/index.php?page=book &id=276360.

JlonmoiHUTe ILHAS INTEPaTypa

1.1. Tnunka H. JI. O6mas xumus [Tekcr]: Yuebuoe nocodue s By3os / Ilon pem.
A.U.Epmakosa. M.: Uarerpai-IIpecc. 2002.- 728c.

1.2. Kopoun H. B. Obmas xumus [Tekcr]: YyeOnuk s By3oB. M.: Beicmiag 1mikosia,
2003.- 557c.

1.3. KyvipMman A. I'. O6mas xumus [Tekcr]: Yuebuuk. M.: Konoce, 1979.- 528c.

Hepuomi JeCKHe H3TaHuH:

«ITpuGophl M TEXHHUKA SKCTIepUMenTay, «JlocTikenns Hayku 1 TexHUKH B AIIKy, «Mexannsanus
M 3MeKTpUDHKALAS CEIbCKOro Xo3siicTBay, «CuOMpPCKUE BECTHHK CE/IbCKOXO3SHCTBEHHOH HAyKH),
«CenpcKOX03siiCTBEHHBIE MAlIMHBI U TeXHoJorum», «PoccHiickas CelbCKOXO3SHCTBEHHAs HayKay,
«CBETOTEXHHKaY», « DHEProHa30p».

8. Pecypchl HHPOPMALMOHHO-TEJIEKOMMY HHKANHOHHO# ceTH «AHTepHET», He0OX0AHMbIE
111 OCBOCHHU S IHCIHILTHHBI
1. ExuHoe OKHO J0cTyna K yueOHO-MeToi4eckiM paspaboTkam https://toypray.pd
2. 9BC «Jlaub» http://e.lanbook.com/
3. Yuusepcurerckas 6ubinoreka ONLINEhttp:/biblioclub.ru

9. MeToauyecKue yKa3aHus /st 00y4almuxcs 1Mo 0CBOCHHIO THCUHIUIHHDI
VyebHO-MeToAMYecKne pa3paboTku umetoTest B Hayunolt  Oubimorexe " 3JIEKTPOHHOM
nropMalmonHo-06pasoBarelnbHoii cpenie PI'BOY BO 10xmno0-VYpanseknit FAY:
1.1. Kosasesa, O. M. Xumus. Koppo3us MeTasuios. 3aiita 0T KOPpo3HH [DIEKTPOHHBIH pecypc]
. yue®. mocobue / Kosanesa O. M., Xoxios A. B. — Yensbuuck: b.u., 2013 .— 85 ¢. — C npuir. —
0.8MB — Pexum gocryna: http://192.168.0.1:8080/localdocs/himi/1.pdf

coct.: A. B. Xoxuos, H. M. ITatpakopa ; UT'AA .— Yensounck: UI'AA, 2015 .— 21 c. : ui., Tab1. —
0.3 MB — Pexum JocTyna http://192.168.0.1:8080/localdocs/himi/6.pdf

1.3. XoxjoB. A. B. Xumus. XuMudeckasi KHHETHKA M XHMHYECKOE paBHOBECHE [DJIEKTPOHHBIH
pecype] : yueGnoe nocobue / A. B. Xoxuio, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015
— 62 ¢. : un., Tabn. — 0,3 MB .— Pesxum noctyna http://192.168.0.1:8080/localdocs/himi/5.pdf.
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1.4. XoxioB, A. B. Xumus [Dnexrponssiii pecype]| : yuebnoe nocodbue / A. B. Xoxmnos, H. M.
Ilatpakosa ; U'AA .— Yensiouuck: UI'AA, 2015 .— 131 ¢. : Tabin. — C npuit. — 0,9 MB .— Pexum
nocryna http://192.168.0.1:8080/localdocs/himi/3.pdf.

1.5.XoxnoB, A. B. Xumusa. Xumuyeckas TepMOJHHAMHKA [BHeKTpOHHHﬁ .["Jecypc.]m:. | .y;le(’moe
nocobue / A. B. Xoxsos, H. M. Ilarpakosa ; UT'AA .— Yensounck: UIAA, 2015 .— 30 c. : Tabn. —
Bu6morp.: ¢. 29 — 0.3 MB .— Pexum soctyna http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6. Xumus. Tuapomms [DaekTponblii pecype] @ Metoa. nocobue / coct.: A. B. Xoxuos, H. M |
[Tarpakoa ; UT'AA .— YensOunck: YIAA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/2.pdf.

1.7.OKHCIIUTENBHO-BOCCTAHOBUTE/ILHEIE  Peakilid [ DIeKTPOHHBIH pecypc] @ METOIHYECKOe
nocobue / coct.: A. B. Xoxiyios, H. M. Ilarpakosa ; UT'AA .— Yemsbunck: UI'AA, 2015 .— 36 ¢. :
1abn. — C npwr. — bubmorp.: c¢. 30 (4 mass) .— 04 MB .— Pexum nocryma

http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. MeToanueckue ykazanus K ;1abopaTopHoil padoTe 1o Teme "DIEKTpOJn3 BOJHBIX PACTBOPOB
coneii" [Dnextponnsiii pecype] / coct.: A. B. Xoxznos, H. M. Ilarpakosa ; YI'AA .— YensOUHCK:
UraaA. 2015 — 13 ¢ : T1abn. — C mpur. — 02 MB .— Pexum pgocryna

http://192.168.0.1:8080/localdocs/himi/8.pdf

10. Uudopmannonnble TEXHOIOIMHH, HCIIO/Ib3YeMble IIPH 0CYIECTBICHHH
06pa30BaTEILHOTO MpoIecca 110 AHCIHILINEE, BKIIOYAs Nepevenb NPOrpaMMHoOro obecnedenus
¥ HH(POPMALHOHHBIX CIIPABOYHbIX CHCTEM,

B HayuHoii Gu61MOTeKe ¢ TEPMHUHAILHBIX CTAHIIMI TIPEIOCTABIIAETCS JOCTYI K Oa3aM JaHHBIX:
- Koncynprantl Imroc (crnipaBovHble IPaBOBBIE CUHCTEMBI);

- Texakenepr (uH(OpManHoHHO-cripaBouHas cucrema ['OCToB);

- «CesibX03TeXHHKa» (aBTOMATH3MPOBAHHAS CTIPABOYHAS CHCTEMA).

11. MaTepHa/ibHO-TexHUYeCKas 0a3a, HeoDX0MMAas /LISl OCY MECTBICHHsI 00PA30BATEILHOIO
npoiecca 1mo AHCHHILIHHE
[Mepeuens y4eOHBIX JabopaTopuii, ay/IMTOPHIi, KOMIILIOTEPHBIX KJIACCOB

1. Jlaboparopust Ne 3085, ocHalenHas 000py10BaHHEM /IS BBIOJIHEHHS naboparopHbIx padboT
2. Jla6oparopus Ne 30923, ocHaleHHasi 000pyI0BaHHEM JUIS BBIOTHEHHS 1a00PATOPHBIX pabor
[lepevenb OCHOBHOTO y4eGHO-1a00paTOPHOro 000py10BAHMS

. BBIIIPSAMHUTEIb

. BeCbl aHAJTMTHYECKHE

. My(henpHas neyp

. BeChl TEXHUYECKHE

. CYLIMJIbHBIH 1Kad

. TepMOCTaT

. IACTHJLISITOP

. MUKPOKAIIBKYIISITOP IPOrpaMMHpPYeMbIH

. CEKyHJI0MED

10. pH — meTp-muuBoasT™eTp pH — 300;

11. nonoMep-yHHBepcanbHbI DB-74

12. cren «bBBITOBbIE XMMUYECKHE HCTOYHHKH TOKa»

13. ycraHoBKa JJIst OTpe/ieIeHHs 00beMa BO0poa

14. ycTanoBKa JUIs IPOBE/IeHUs paboT 110 3IEKTPOXHUMHUH
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15. kanopumeTp

16. o6yyaronme u KOHTPOJIUPYIOLINE KOMIIBIOTEPHBIE IPOrPaAMMBI
17. MHKPOCKOTIBL.

18. KOMILIEKTHI IJIAKATOB 1TO OCHOBHBIM pasjie/iaM XUMHH.

12. UnnoBauuonubie JopMbl 00pa3oBaTeIbHBIX TEXHOJIOTHIA

Bu 3ansatusg

Jlexuuu 13
®opmel pabo
KoMIbIoTepHbIE CUMYJISLIHH - 5
AHaTN3 KOHKPETHBIX + 5
CUTyauui
Konbepenimu @ )
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IIPH/IOJKEHHE Nel

®OH/1 OLIEHOYHBIX CPEJICTB
JUTSE TEKYLIEro KOHTPOJIS yCIeBAEMOCTH 1 TTPOBE/IEHHs NPOMEXKYTOUHOH aTTeCTalnu
obyuatonmxcs no aucnumuge b1.5.08 Xumus
Hamnpasnenue noarotopku 23.03.03 Jxeniyarauus TpaHCIOPTHO-TEXHOTOMHYECKHX MAIIHH H
KOMILIEKCOB
[Tpoduns CepBHE TPAHCHOPTHBIX H TEXHOJIOTHYECKUX MAIINH 1 obopyoBaHus
YpoBeHb BeICIIEro o0pazoBaHus — bakajaBpuar

Kpanupukanus - bakanasp

dopma o0yueHUs — 3a04HAs

YenaOMHCK
2018
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1. KomnereHuuu ¢ ykazanuem tana ux ¢opmuposanus B npouecce ocsoenust OI1O

KoMIeTeHIIIH 110 JaHHO# AUCHHUILTHHE (OPMHUPYIOTCS Ha 0a30BOM JTarle.

[Imanupyemeie [LianupyeMble pe3ylibTaThl 00y4eHHs 110 JIUCIHIUIHHE
pe3yJibTaThl
ocsoennus OITOI
3HAHUS YMEHUsI HABBIKH
(KOMMETEHIINH )
OIlK-2 OO6yuarouiics Obyuatouiics Obyyarommuiics
CrOCOOHOCTB K | JIOJDKEH 3HATh: OCHOBHBIE | JIOJKCH YMETB: | JIOJKECH BIA/CTh:
HCII0JI30BaHUIO 3aKOHBI XHMHH, SBJICHUS | UCIIOJIL30BAThH HaBBIKAMH OTHCaHUs

OCHOBHBIX 3aKOHOB
€CTECTBEHHO-HAYYHbI
X JUCLUIUIMH B
npoecCuoHaIbHON
JeSTeIbHOCTH

M TIPOLIECCHI, Ha KOTOPBIX
OCHOBAHBI MTPUHIUIIBI
JeicTBUs 00bEKTOB
npodeccuoHanbHOMI

JEATeILHOCTH M KOTOPBIE
HCIIOJIB3YIOTCS JUTSt
pelleHnsT  WHIKCHEPHBIX
3ajay - (b1.6.8-3.1)

OCHOBHbIC XMMHYECKHE
3aKOHBI ¥ [OHSTHS B
npodecCHOHaILHOM

OCHOBHBIX XHMHYECKHUX
3aKOHOB, SBJCHHH U
[IPOIIECCOB, Ha KOTOPBIX

NEeATETbHOCTH M JUIS | OCHOBaHbI  [PUHITHIIBI
pEIEHNUs] WHIKEHEPHBIX | JeHCTBHS 00BEKTOB
3aa4 - | mpodeccuoHaIBLHON
(b1.5.8-Y.1) JIeATeIbHOCTH U
KOTOpbIe MCTOIb3YHOTCH
TSt perieHus
MHIXKEHEPHBIX 3aja4 -

(b1.5.8-H.1)

2. TMoka3aTeid, KPHTEPHH H NIKAJIA OUeHHBAHHs ¢)OPMHPOBAHHOCTH KOMITETEH U

[Tokazar KpuTepnu U LIKala OlleHHBaHHS Pe3y/IbTaToB 00yYeHHs [0 JUCHMILIMHE
enu Henocraroun JlocTarouHbii Cpennuii Beicokuit
OIICHUBaHHA bl YPOBEHB YPOBEHb yYPOBEHb ypOBEHb
(3YH)
b1.5.8.-3.1 OOyuaroriuiic OOyyaromuics Oobyyaroiuics OO0yuarommuiics
1 HE 3HaeT c1abo 3HaeT v ¢ Tpebyemoit
OCHOBHBIC OCHOBHbIE HE3HAYUTEJILHBIMH | CTENEHBIO TOJHOTHI
XUMHYECKUe XUMHYECKHe omurOKaMu ¥ TOYHOCTH 3HAET
3aKOHBI, SBIICHUS | 3aKOHBI, ABJICHUS U OT/JEBHBIMH OCHOBHBIE
H TIPOIIECCHI, HA IPOLECCHL, Ha npodenaMu 3HaeT XMMHYECKHe
KOTOPBIX KOTOPBIX OCHOBaHbI OCHOBHBIE 3aKOHbI, SIBJICHUS H
OCHOBAHBI TPUHIUIIBI XMMHYECKHE TPOLIECCHI, HA
TTPUHIUIIBI NecTBUS OOBEKTOB | 3aKOHBI, SBJICHUS U | KOTOPBIX OCHOBAHBI
JEHCTBHSA npoecCHOHAIbHOM MPOIIECCHI, HA [IPUHITHITBI
00BEKTOB JeATebHOCTH KOTOPBIX OCHOBAHbI | JNEeHCTBHUs 0OBEKTOB
npodeccHOHAIbH KOTOpbIE PUHLUITEI npogeccHoHaIBEHON
Ol IEATEBHOCTH | MCHONB3YIOTCS IS | JIeHCTBUSI OOBEKTOB JIeSITeIbHOCTH H
U KOTOpBIE pelieHus npodeccroHalibHON KOTOpbIE
HCTIONB3YIOTCS | MPO(ECCHOHANBHBIX | ICSTEIbHOCTH U HCIIOJIb3YIOTCS JUIS
JUIsl peleHus 3a/a4 KOTOpBIE peleHus
npodeccrHoHalbH MCIIOJIB3YIOTCS [UIsl | PO(ECCHOHAILHBIX
BIX 3a/1a4 pelieHus 3aj1a4
npodeccHoHaNbHBIX
3ajay4
b1.5.8.-¥.1 | OOyuaromuiics He OObyuaromuics O6yuaromuics OO6y4aronuics
yMeeT cnabo ymeer yMeeT yMeeT
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UCITOJIb30BATh HCIIOJTh30BaTh HCTI0JIb30BaTh UCIIOJIb30BATh
OCHOBHbIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XMMHYECKHe XHUMHYECKHE XUMHYECKHE XUMHYECKHE

3aKOHbBI M 3aKOHBI M TIOHATHS | 3aKOHBI U MOHSATHUS | 3aKOHBI U MOHSTHS
MOHATHUS IS JIISL peleHUs 1S peLIeHus JUIsl peLeHU st
peLieHust npodeccHOHAIBHBIX | MPOPECCHOHATBHBIX | TPOPECCHOHATIBHBIX
npogeccHoHalbH 3a/1a4 3aj1ay ¢ 3aja4
BIX 33124 He3Ha4YNTeTbHbIMU
3aTpyAHEHUSIMU
b1.5.8.-H.1 | OOyuaromuiicst He |  OOyqaromumcs OOyyaroruiics ¢ OOyuaromuiics
BJIAZICET crabo Brajeer HeOOIBIIHMU cBOOO/IHO BlIajieeT
HaBBIKAMHU HaBbIKAMU 3aTPY/IHEHUSIMU HaBbIKAMH
MPUMEHEHHS MpUMEHEHUS BJlaJZieeT HaBbIKaMH MPUMEHEHHS
COOTBETCTBYIOIIET | COOTBETCTBYIOIIETO MPUMEHEHHUS COOTBETCTBYIOIIETO
o (u3MKO-MaTeMaTHy | COOTBETCTBYIOLIETO | (u3HKO-MaTeMaTHd
(Gu3MKO-MaTEMaTH | €CKOro amnmapara, | (U3MKo-mMareMaTHy | €CKOro anmnapara,
4eCKOro METOJIOB aHAJIM3a M | €CKOro arnmapara, | METOJO0B aHallu3a H
arrapata, MOJIETTMPOBAHHUS, METOJIOB aHAIN3a U MO/ICTHPOBAHHS,
METOJIOB aHAIW3a | TEOPETHYECKOro U MO/IeJIHPOBAHUS, TEOPETHUECKOT0 U
%} SKCNIEPUMEHTAIBHO | TEOPETHYECKOTO H | JKCIIEPHMEHTAIBHO
MOJIEJTHPOBAHHUS, ro UCCIENOBAHUS | SKCHEPUMEHTAJIBHO | IO HCCJICIOBAaHHS
TEOPETHHYECKOIO [PH pEIICHHH ro UCCleIOBaHUs P pelIeHUN
YKCIIEPHMEHTAIBH | TPO(ECCHOHATBHBIX MpH pelieHUH npodeccHoHaIbHBIX
Oro UCCIIeIOBaHUs 3a/1a4 npogeccuoHaTbHbIX 3aj1a4
MPH peleHnH 3ajay4
po(eCCUHOHATBH
BIX 337134

3. Tunosbie KOHTPOJIbHbIE 321aHAN U (H/IH) HHbIE MATEPHAJIbI, HEOOXOHMBbIE Il OLICHKH
3HAHMI, YMEHHI H HABBIKOB H (HJIH) ONBITA A TEIbHOCTH, XaPAKTEPU3YIOIHX ITAIbI

dopmupoBanus KomnereHuuii B nponecce ocsoennst OINOII

TunoBble KOHTPOJbHBIE 3aaHUSl U MaTepuaibl, HEOOXOIUMbIE /ISl OLUEHKH 3HAHWH, YMEHUH U

HABBIKOB, XapaKTepH3YIOIMX 0a3oBblil 3Tan (OPMUPOBAHHS KOMICTCHIHMH B MPOLECCE OCBOCHHS
OI1OI1, conepxarcs B y4eOHO-METOINUCCKUX Pa3padOTKax, MPHBE/ICHHBIX HUKE.

Xumust. Kiacchl HeOpraHHUecKUX COeMHEHHH [DIeKTpoHHbIH pecype] : MeTo. mocodue | coeT::
A. B. Xoxnos, H. M. Ilarpakosa ; U'AA .— Yensbunck: UTAA, 2015 — 21 ¢. : wi., Tabn. — 0,3
MB Pexum JocTyna http://192.168.0.1:8080/localdocs/himi/6.pdf

Xoxyos, A. B.Xumus. XuMmudeckas KHHETHKA M XHMHYECKOE paBHOBECHE [DIEKTPOHHBIN
pecype] : yuebroe nocobue / A. B. Xoxnos, H. M. Ilarpakosa ; YHI'AA .— Yensbunck: YI'AA, 2015
— 62 ¢. : ., Tab1. — 0.3 MB .— Pexum nocryna http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxsioB, A. B. Xumust [dnexrponusiii pecypc] : yuebHoe nocobue / A. B. Xoxmos, H. M.
[latpaxoBa ; UT'AA .— Yensiounck: YI'AA, 2015 .— 131 ¢. : Tabr. — C npuir. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/localdocs/himi/3.pdf.

X0X10B, A B Xumus. XuMuueckas TepMOIMHAMHUKA [ DIIEKTPOHHBIN pecypce] : yuebHoe nocobue
/ A. B. Xoxsos, H. M. Iarpakosa ; UT'AA .— YensOunck: UI'AA, 2015 .— 30 c. : Tabn. —
BuGsmorp.: ¢. 29 — 0,3 MB .— Pesxuwm jnoctyna http://192.168.0.1 :8080/localdocs/himi/4.pdf.
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Xumusi. Tunpomns [DnektpoHHbii pecype] : Mertoa. mocobue / coctr.: A. B. Xoxnos, H. M.
Iatpakosa ; UT'AA .— Yensidunck: YI'AA, 2015 .— 24 c¢. : tabn. — C npui. — 0,3 MB .— Pexum
nocryna http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHCIIHTETBHO-BOCCTAHOBUTEIILHBIE PEAKIMKU [DJICKTPOHHBIH pecypc] : METOIMYECKOE MOCcoOue /
coctT.: A. B. Xoxuos, H. M. Ilarpakosa ; Y'AA — Yensiounck: UI'AA, 2015 .— 36 c. : Tabn. — C
mpur. —  buGmaorp.: “c¢. 30 (4 wass) .— 04 MB .— Pexum nocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

4. MeToaH4YeCKHe MATEPHAJIbI, ONIpe/Ie/sfioNIHe MPole/yphl OlleHNBAHHS 3HAHHH,
yMEeHHii, HABBIKOB H (HJIH) ONBITA e TEIbHOCTH, XaPAKTEPH3YIOLIHX ITan(bI)
($hopMHPOBAHHS KOMIIETCHIIH
B J1aHHOM pa3szienie METOAMYECKHE MATEPHAIbI, ONPEIESIONIME NPOLE/LyPbl OLCHHBAHUS 3HAHHH,
YMEHHUH, HABBIKOB, XapaKTepH3YIOIMX 0a30BbIi 3Tan (GOpMUPOBAHHS KOMIETECHIHH 10 JUCIUILIHHE
«X¥MHS», IPUBEJICHBI MPUMEHHTEIBHO K KAXIOMY M3 HCHOIB3YyeMBbIX BH/IOB TEKYIIETO KOHTPOJI
yCIIEBAEMOCTH W IPOMEKYTOUHOM aTTecTaliii 00y4aromuXcs.

4.1. OneHoOYHBIE CPEICTBA /15 IPOBEJICHH TEKYIEro KOHTPOJ/IS yCNeBaeMOCTH
4.1.1. Otyet no nabopatopHoii paboTe

Otuet 110 1aBOPaTOPHOI PaBoTe UCIONB3yeTCs JUIs ONEHKH KauecTBa OCBOEHHMs OO0y4alOLIUMCS
OCHOBHO# TpodecCHOHATBEHON 00pa3oBaTeIbHON MPOrpamMMbl MO OT/IE/IBHBIM T€MaM JIHCIATUTHHBL
Conepxanue U Gopma oT4eTa no jgabopaTopHbM padoTaM NMPUBOANTCSA B METOIMYCCKUX YKa3aHHAX K
nabopatopubiM paboram (. 3 ®OC). CoxepkaHue OTHETa H KPUTEPMU OLCHKH OTHETa (Tabn.)
JIOBOJSITCSL /10 CBeJIeHMsl 00ydaroluMxcss B Hauajle 3aHATHH. OTYeT OLECHUBACTCH MO YCMOTPEHHIO
[IpenojaBaresis OLECHKOH «OTIMYHO». «XOPOLIO», «YAOBICTBOPUTEIBLHOY, «HEYIOBICTBOPUTEIHHO)
WIH OLEHKOH «3auTeHOoy, «He 3a4TeHo». OlEeHKa «3a4TeHo» CTaBUTCS oOyuarommmcs, yposeHs 3YH
KOTOPBIX COOTBETCTBYET KPHUTEPHSIM, YCTAHOBJIEHHBIM JJis MOJIOKUTEIBHBIX OIEHOK («OTIHYHOY,
«XOPOLIO», «YAOBIETBOPHTEILHO»). OlieHKa 00bsBIIsIeTCs 00yHaIOLIEMYCs HEIOCPEICTBEHHO MOCIe
cllauy OTYeTA.

lHIkana KpuTepuu ouleHHBaHUA

- U3JI0YKEHHE MaTepraa JI0THYHO, IPaMOTHO!
- cBOOO/IHOE BIIAICHHUE TEPMUHOJIOTHEH;
- yMeHHE BBICKa3biBaTh W 00OCHOBATh CBOHM CYXICHHS TIpH

Onenka 5
() OTBETE Ha KOHTPOJIbHbIE BOIIPOCHI,
- YMEHHE OMUCHIBATh XMMHYECKHE 3aKOHBI, SIB/ICHUS U MTPOLECCHI;
- yMEHHE MPOBOIMTH H OLCHUBATh PE3Y/IbTAaThl H3MEPEHHH;
- crmocOOHOCTE pelaTh 3a/1a4uu.
- U3JI0JKEHHE Marepuaa JOrH4Ho, rpaMOTHO,
- ¢cB0OOIHOE BlIaJIECHUE TEPMUHOJOTHEN;
Oneitkad - OCO3HAHHOE TPUMEHEHHE TeOpETH‘{eCKHX 3HAHUA IS
—— OMMUCAHUS XUMHYECKHX 3aKOHOB, SIBICHHH H TIPOLICCCOB, PEIICHHSA

KOHKPETHBIX 3a/i@4, IMPOBEJEHHS M OLCHMBAHUS Pe3yJIbTaTOB
M3MEpPEHUH, HO cojepkaHue u (opma OTBETa MMEIOT OTICIbHBIC
HETOYHOCTH.

- M3/I0’KEHUE MaTepualia HermoJIHO, HETIOCIIe/I0BATEIIBHO,
- HETOYHOCTH B OINpE/IC/ICHUH NOHATHH, B IPUMEHEHHH 3HAHHH
Orenka 3 JUIS  ONHCAHMA XMMHUYECKHX 3aKOHOB, SIBIEHHH M IPOLIECCOB,
(YIOBJIETBOPUTEILHO) | PEIEHHS  KOHKPETHBIX — 3aja4, MpOBEJICHHWS M OLCHHBAHHA
pe3ybTaTOB U3MEPEHHIH,
- 3aTpy/iHEeHKs] B 00OCHOBAHUH CBOUX CYK/ICHHH!
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- oOHapyXuBaeTcss HeJI0CTaTOYHO IIyDoKoe [OHUMaHue
M3YUYECHHOI0 MaTepuaa.

- OTCYTCTBHE HEOOXOJMUMBIX TEOPETHUECKMX 3HAHHWMH; TOMYICHbI
OMUOKH B ONpe/IeTICHUNA OHSITHI U ONTMCAaHWK XUMHYECKUX 3aKOHOB,
Omnenka 2 SBJICHHH U MPOIECCOB, HCKAXKEH X CMBICI, HE PElICHBI 3a/a4M, HE
(HeyI0BJIETBOPUTEIIBHO) | MPABHJIBHO OLEHUBAIOTCS PE3yJIbTAThI HU3MEpEeHHIl;
- He3HaHWE OCHOBHOIO Marepuana Y4YeOHOW MpOrpaMMel,
JIONYCKAKOTCs IpyOble OMUOKH B H3JIOKEHHH.

[HIkana Kpurepun oneHuBaHUsI

- U3JI0’KEHHE MaTepHalla JIOTHYHO, I'PAMOTHO;

- cBODO/IHOE BIIaJICHUE TEPMHHOJIOTHEH;

- yMeHHe BBICKa3bIBaTh U 0OOCHOBATH CBOM CYKICHHMS IPH OTBETE
Ha KOHTPOJIbHBIE BOIIPOCHI,

- YMEHHE OTUCHIBaTh XUMHUYECKHAC 3aKOHBI, ABJICHHS M POLECCHI;

- yMEHHe MPOBOJUTH U OLIEHUBATh PE3YJIbTAThl H3MEPEHHH!

- crnocoGHOCTH peliarh HWHXKEHEPHBIC 3ajlaud  (10nycKaeTcs
HAJIWYME MaJO3HAYMTEIbHBIX OINMOOK WIIM HEIOCTATOYHO IOJIHOE
packphbITHE coJlepKaHue BOIIpOCa HITH MOrPEeINHOCTD
HENPUHLMIHAIBLHOIO XapaKTepa B OTBETE HA BOIPOCH).

OneHKa «3a4TeHo»

- OTCYTCTBHE HEOOXOIMMBIX TCOPETHYECKHX 3HAHWH: JIOTYIICHBI
omuOKH B ONpe/e]ieHHN TIOHATHH M ONHMCAHHH XMMHYECKHX 3aKOHOB,
O11eHKa «HE SBIIEHUI M TPOIECCOB, MCKaKEH MX CMBICI, HE PELICHBI 331a4d, HE
3a4TEHO» MPAaBUILHO OLEHUBAIOTCS PE3YIbTaThl H3MEPEHHU!

- He3HaHWe OCHOBHOrO Marepuana yueOHOW MpOrpamMMmbl,
JIONYCKAIOTCs rpyOble OIMOKH B H3JI0KEHUH.

4.2. TIpone/aypsl 1 OLEHOMHbIE CPEACTBA 115l NPOBEIEHHsI IPOMEKY TOUHOH aTTECTAIMH
4.2.1. 3auer

3ayer sBisiercs  (OpPMOH  OLEHKH — KayecTBa  OCBOEHHsS — 0OydYaromIMMCs OCHOBHOM
npodeccHoHATBHON 00pa30BaTENLHON [IPOrPaMMBI O pasjienaM JIHCHHILTHHBIL. [To pesynpraram
3ayera 00yUaroeMycs BHICTABIISETCS OLCHKA «3a4TCHOY MIIM «HE 3a4TCHOY.

3aueT POBOANTCS 110 OKOHYAHWH YTCHUS JICKIMH H BBITOIHCHWS 1abOpaTOPHBIX (IIPAKTHYECKHX)
saHsTHIl. 3a4eTHBIM SBISETCS TOCHe/]Hee 3aHATHE M0 JMCUMIUIMHE. 3a4eT [MPHHUMAcTCH
[perojaBaTesiMi, IIPOBOMBIINME 1abopaTopHble (NPAKTHYCCKHE) 3aHATHS, MM HUTAIOLIAMH
JIeKIIMM 0 JTaHHOH AMCLMIUIMHEE. B ciydae oTCYTCTBHS BEIylIero npenojaareis 3a4cT IPHHAMACTCA
npenojaBaresieM, Ha3HAYEHHBIM — PACIOPSKEHHEM  3aBEIYIOLICrO kadeapoit. C paspemreHus
3aBelyIOIIero Kade1po Ha 3a4eTe MOXKET MPUCYTCTBOBATE NMpeloaBaTe/ib Kacephl, MPUBJIEYEHHBIN
JUIS TIOMOILM B IIPHUEME 3aveTa.

[lpucyTcTBME Ha 3ayeTax [pernojasareled ¢ Apyrux kadenp ©0e3 COOTBETCTBYIOUICIO
pacIiopsKeHUs PEKTOPa, IPOPEKTOpa 110 yueGHOl padoTe il eKkaHa (axysipTeTa HE JIOIMYCKAETCS.

DOopMbI IIPOBEJIEHHS 3a4eTOB (YCTHBIH OMpoC 1Mo OuseTaM, MUChbMEHHAs paboTa, TeCTUPOBAHHE U
11p.) onpeenstoTes Kadeapoii  A0BOAATCS /10 CBECHHS 00yHaIOMXCsl B HAUA/le CEMECTpa.

JIns mpoBeleHWs 3aueta BEIyIIMH MperoJaBarellb HakaHyHe [OJIydqacT B JICKaHATe
3a4eTHO-IK3aMEHAIIMOHHYIO BEJIOMOCTb, KOTOpas BO3Bpall@eTcs B JCKaHaT TMOCIe OKOHYAHMA
MEpPOTIPHSTHS B JICHb IPOBE/ICHUS 3a4€Ta WM YTPOM CJIE/yIOIIEro JIHS.

OGyuarolIecs MpH SBKe HA 3a4eT 00A3aHbl HMETh MPU ceOC 3aUETHYIO KHUIKKY, KOTOPYIO OHH
HpeIbsIBISIOT IPENo/IaBaTeslo.

Bo Bpems 3auera 00ydaroluecs MOTYT MOJIb30BAThCSA C Pa3pelleHs BEAYIIEro MpenoIaBaTe/is
CIPaBOYHOM M HOPMATHBHOI JIMTEPATYPOH, APYTHMH MOCOOUAMH U TEXHHUECKUMH CPEICTBAMH.
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BpeMmst OArOTOBKM OTBETa B YCTHOW (hopme MpH c/lavue 3a4era JI0KHO COCTABIIATh HE MEHEE 20
MUHYT (110 JKETaHHIO 00YYarONIerocs OTBET MOXKET OBITH JI0CPOUHBIM). Bpems oTeTa - He Gonee 10
MHUHYT.

[TperosiaBaTeio MPeIOCTABIAETCS MPABO 3a/[aBaTh 0OYYArOUIMMCS JOMOTHUTE/ILHBIC BOTPOCH B
paMKax MporpamMMbl IUCLHUIIIMHBL

KauecTBeHHAas! OLIEHKA «3a4T€HOY», BHECEHHAS B 3aYETHYIO KHHIKKY M 3a4€THO-IK3aMCHAIMOHHYIO
BEJIOMOCTb, SIBJISICTCS PE3yIHTATOM YCIEIIHOTO YCBOCHHs yueOHOro MaTepuaa.

PesysbTaT 3aueta B 3a4eTHYIO KHHKKY BBICTABIISETCA B JICHb NPOBCACHHS 3aHCTa B IPHCYTCTEHN
camoro oGyuatomerocs. [IpenoiaBaresn HeCyT IEPCOHATBHYIO OTBETCTBEHHOCTD 32 CBOCBPEMEHHOCTD
M TOYHOCTb  BHECEHMS  3amuceli O  pe3yibTaraXx  MPOMEKYTOYHOM  arrecTauu B
334eTHO-9K3aMEHAIIMOHHYIO BEIOMOCTb M B 3aUCTHBIE KHHIKKH.

Ecu oGydaromuiics SBAJICS HA 3a4€T M OTKa3aucs OT MPOXOXK/ICHWs aTTECTAllMH B CBA3M C
HETOrOTOBJIEHHOCTBIO, TO B 3a4eTHO-3K3aMEHAIMOHHYIO BEIOMOCTh MY BBICTABIIACTCS OLICHKA «HE
3a4TEHON.

HesBKa Ha 3a4eT OTMEYAeTCs B 3a4eTHO-IK3aMEHAIIMOHHOM BEJIOMOCTH CIIOBAMM «HE SIBUJICAY.

HapyiieHde MCHMILIMHBI, CIHCBIBAHUE, HCIOJIB30BaHHC 00y4aloIMMHCS  HEPa3peIIeHHbIX
[eYaTHBIX ¥ PYKOIHCHBIX MaTePHaJoB, MOOHIBHBIX TeleOHOB, KOMMYHMKATOPOB, ILIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB H JIPYTHX BHJIOB JIMYHOH KOMMYHUKAIIHOHHOH M KOMIILIOTCPHOH TEXHUKH
BO BpeMsl 3adera 3ampemieHo. B ciydae HapylCHHsS 5TOro TpeGoBaHKs [pernoaBaTeb o0s3aH
YAAIATH 06YUAIOLIErocs W3 ayIMTOPUH U IIPOCTABUTL EMY B BEIOMOCTH OUEHKY «HE 3a4TCHOY.

OGyualomuMMesi, He CAaBIIMM 3a4eT B YCTAHOBICHHLIE CPOKH TIO YB@KUTEIBHONW IIPUYHHE,
WH/IMBHIyalbHbIE CPOKH MPOBE/ICHHUS 3a4eTa ONPEEIISIOTCS PHKA3OM peKTopa YHuBepcurera.

OGyualoluecs, HMEIOIHE AKAIEMHUECKYI0  3a/I0JDKEHHOCTb,  CIAOT - 3a4€T B CPOKH,
onpejensemMple YHuBepcutetoM. Mudopmauus o JMKBHIAUMH  33/10/KCHHOCTH OTMEYaeTcs B
HK3aMEHALMOHHOM JIMCTE.

JlonyckaeTcs ¢ pa3pelleHHs JIeKaHaTa M JOCPOYHas cjlada 3auera ¢ 3alUChi0 pesylIbTatoB B
9K3aMEHAIMOHHBIN JIHCT.

VHBaIM/IbI ¥ JIHLA C OTPAHHYCHHBIMH BO3MOKHOCTSMH 3[10pPOBbS, MOTYT C/1aBaTh 3a4€ThI B CPOKH,
YCTAHOBJIEHHbIE WHMBHIYQIbHBIM y4eOHBIM  [LIAHOM. WuBanuasl ¥ JMl@ C OrpPaHAYCHHBIMH
BO3MOYKHOCTSIMH 37I0POBBS, UMEIOIIHE HapYIIeHHs OINOPHO-IABUraTeIbHOrO arnmapara, JO0MyCKaroTes
HA ATTeCTALMOHHBIE UCIIBITAHHUS B COMPOBOKIEHHH aCCUCTCHTOB-COMPOBOXKIAIOIIHX.

Tpoleaypa MpOBENCHHS MPOMEKYTOUHOH aTTECTALUK JUIA 0CcOOBIX Cjy4aeB H3J0XKEHA B
«TTONTOXEHHH O TEKYIIEM KOHTPOJIE YCTIeBAeMOCTH H MPOMEKYTOYHOH aTTecTallii o0yyaromuxcs 1o
OIIOIT Gakanaspuata, creluanutera u Maructparyps» @I'bOY BO 10xuo-Ypaisckuii 'AY (2016
44

[1Ikana ¥ KPMTEPHH OLICHHBAHHMS OTBETA 00YYaIOLIErocs Npe/ICTaB/ICHbI B TabuUILe.

IIkana Kpurepuu oleHMBaHHS
3HaHWE [POrPAMMHOTO  MaTepuaia, YCBOCHHE —OCHOBHOH H
JONOMHUTENBHON  JTHTEPaTypbl,  PEKOMEH/IOBAHHOH nporpamMmMoit

JMCIATITHHBI, [PABIUIBHOE PEllleHHe MHKEHEPHOH 3ajauu (J0mycKaeTes
HATHYME MAJO3HAYMTEIbHBIX OIIMOOK MM  HEJIO0CTAaTO4YHO MOJIHOE
pacKphITHE COJIEP)KAHIE BOIPOCA UITH TIOTPEIIHOCT HENPUHIHITHATLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OneHkKa «3a4TeHo»

OreHKa «He mpobenbl B 3HAHMSX ~OCHOBHOTO  MPOTPAMMHOTO  MarepHaia,
3a4TEHO) TIPUHIANHAATbHbIE OIIMOKH MPH OTBETE HA BONPOCHI.

Bonpocs! k 3a4eTy
OCHOBHBIE 3aKOHBI XUMHH.
JKBUBAJIEHT 3JIEMEHTOB. 3aKOH KBHBAJICHTOR.
DKBUBAJIECHTHI MPOCTHIX H CJIOKHBIX BELIECTB.
CoBpeMeHHasi TEOpHsl CTPOCHHUS aToMa.

= W =
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5. Tlops/I0K COCTaBIEHHUs IEKTPOHHBIX Gopmyr. [Tpumepsi.
6. PacmpeieleHHE IEKTPOHOB M0 YHEPTETHUECKHM SUCHKAM.
7. DHeprus MOHM3ALMH U HIEKTPOOTPHIATENBLHOCTD. MI3MeHeHHE HX B MIEPUOINYECKON
cucreme J1. 1. Menneneena.
8. CKOpOCTb XMMHYECKHX peakiuii. 3aKoH JIEHCTBYIOLIAX MaccC.
9. 3aBHCHMOCTH CKOPOCTH PEAaKLIMU OT TeMIIepaTyphl.
10. Xumuueckoe paBHosecue. KoncranTa pasHosecust. [punuun Jle-1llaTensbe.
11. 1-3aKOH TepMOIMHAMHKH. DHTAIbIHA. TepMOXUMHYECKHE ypaBHCHHU. 3akoH ['ecca.
12. 2—3akon TepMouHamuki. DHeprus ['n66ca. Hampasienue nporexanus Nponeccos.
13. XapaKkTepuCcTHKa MOJISPHOHN U HEMOJISPHOH KOBAJICHTHOM CBsi3H. [IpHBECTH PUMEPBHIL.
14. JloHOpHO-aKIIENTOpHAs CBsi3b. [ [pUMepsl.
15. Bonopoanas cBsi3b. [Ipumepbl.
16. Mounas ces3b. [Ipumepsl.
17. CriocoObl BeIpaXKEHHUS KOHLIEHTPAMH PacTBOPOB.
18. PactBops! HednekTpouToB. Juddysns. Ocmoc. 3akon Bant-T'odda.
19. JlaBnenue napa Haj pacrsopamu. 3akou Payms (1).
20. 3MeHeHNe TeMIepaTypbl KUIIEHHs! i 3aMepP3aHus pacTBOPOB. 3aKOH Payns (2).
21. PacTBOpBI 2JIEKTPOINTOB. M30TOHHYECKHH KO PUIHEHT.
22. Teopws >JIeKTPOJIMTHYECKOH AMCCOLUALIHH.
23. CryneHuaras JHCCOLMALIHA KHCIOT, OCHOBAHHU U COJIEH.
24. Crenenp auccorratuu. @akTopsl, BAMAIONINE HA CTENCHD THCCOIIHALINH.
25. onnoe npousseserne Bobl. PH cpeapl. MHauKaTopsbl.
26. BosMOXHbIE clTydad THponusa coneit. [Ipumepsl.
27. OKHC/IUTENBHO-BOCCTAHOBUTE IbHBIC peakiH. [Ipumepbl.
28. AMGMOTEPHOCTD.
29, OKUCIHTEIBHO-BOCCTAHOBUTEIBHBIC CBOUCTBA 3JIEMEHTOB M HX MOJIOKEHUC B CHCTEME JIRE
MeneneeBa. OCHOBHBIC OKUCIIHTENIN U BOCCTAHOBUTCIIH.
30. DreKTpoaHbIi moTeHImal. BoaopoHbii 31EKTPOL.
31. HopMasibHBIE 2JIEKTPOJIHBIC NOTCHIHAIIBL. Psan nanpskeHHH METalIOB.
32. I'anpBanuueckuit snement. [Ipumepsl.
33. TonauBHBIE IEMEHTHI.
34, DJIC ranpBanuyeckoro s1emMenta. ®opmyna Hepuera.
35. JNeKTPOIM3 PACTBOPOB 1 paciiaBoB. 3akon Papases.
36. [Tporecchl, MPOTEKAIOIIME MPH 3JICKTPOIH3€E C PACTBOPUMBIM AHOLOM. OOnacTu NpUMEHEHHS
3NIEKTPOJIN3A.
37. AkkyMyasaTopbl. THITBI aKKYMYJISATOPOB.
38. [Tporecchl, MPOTEKAONIE IIPH Pasps/IKe 1 3apsIKe CBUHIIOBOTO AKKYMYJIATOPA.
39. OO1Me XUMHUECKHE CBOMCTBA METAILIIOB.
4(). B3auMoIeiCTBHE METAIIIIOB C KHCIOTaMH.
41. AzoTHas kuciora. Oco0eHHOCTH B3aUMOIEHCTBUS C METAIIIAMH.
42. MeToibl MOJIYYEHHsS METAIIIOB U3 Py. [IpuMephbl COBPEMEHHBIX ¢110co0O0B MOIYYEHHS
METaJLIOB.
43. KoMILTeKcHbIe coeaenus. [Ipumepsl. BHewHsist i BHYTpEHHsIA Cepsr.
KomruiekcooOpa3zoBatelib. 3apsi/i KOMIIIEKCHOTO HOHA. KoopauHaiuoHHoe uucyio. Jinranst.
44. Tlomumepsl. @U3MKO - MEXAHUYECKUE CBOHCTBA NOTHMEPOB. Tpu cocTosIHUS: CTeKI000pasHoe,
BBICOKORJIACTHYHOE, BA3KO—TEKyYee.
45. Tlomamepsl. [Tpupo/iHbIe 1 CAHTETHYECKHE MOTUMEPBL. CocraB moauMepoB. 3seHo. Llernb.
Crenenp nonmumepusauuu. [Ipumepsbl.
46. Tlnact™accsl. CocTag, moydeHue, cBoicTBa u npumenenue. [Ipumepsl.
47. Tlonmumepbl. CriocoObI 1MOJIyYeHHs! MOJTUMEPOB.
48. Bupl kKayuykoB. [IpumMepbl. CBONCTBA, IPUMEHEHHE.
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49. MMonmatunex. Homxaopsusui. [lonyuenne, CBOUCTBA U IPUMECHEHHE.

50. IMosrerpadropatuiieH. Iloayuenue, CBOMCTBA U IPUMEHEHHUE.

51. CHHTeTHYECKHE BOJIOKHA, Kiaccu(pukanus, od1ue CBOUCTBA, MOJIYYEHHUE, IPUMCHEHHE.
52. Koppo3usi MeTaio. Mexanu3m KOPPO3HOHHBIX TPOLECCOB. [Tpumepsi.

53. ATMochepHast KOppo3Hus. '

54. MeTo/1pl 3aIIUThl METALIOB OT KOPPO3HUH.

55. Koppo3HOHHBIE IIPOIECCHI, MPOTEKAOIIHE NPH HAPYIICHHH METALTHUECKUX MOKPBITUH

4.2.2. KourpoabHas pabora

3ananust I KOHTPOJIbHOM paboThL, ONpe/ie/ieHie BapHaHTa BbIIIOIHCHU 3a1aHuil TTPE/ICTABICHbI
METOIHUECKOM 110COOUH:

XoxyoB, A. B. Xumust [Dnekrponnsiii pecype] : yueOHoe mocodue / A. B. Xoxmos, H. M.
[arpakopa ; UT'AA .— Yemsbunck: UI'AA, 2015 — 131 c. : tabn. — C npun. — 0,9 MB .— Pexunm
noctyna http://192.168.0.1 :8080/localdocs/himi/3.pdf.
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JIMCT PETUCTPALIMU UBMEHEHUI

Homepa ucToB Ma
Howm OcHos Ta
Pacmmd
ep aHue s IToan e BHECEH
H3Me 3aMCHE HOB aHHYJIMD | pHeceHus HUCh rlg:mHCH us
HE-HUS HHBIX bIX OBaH-HBIX | y3meHeHHH H3MEHE
HUSA
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