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PaGouas nmporpamma IUCHUIUIMHBI «XUMHS» COCTaBJI€HA B COOTBETCTBUU C TPEOOBaHUSAMU
denepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO cTaHaapTa Beiciiero oopazosanus (PI'OC BO),
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npoduis — «CepBuC TPAHCHOPTHBIX M TEXHOJIOTHYECKHX MAIIMH U 000Py/10BAHUSI»
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1. [lnanupyemble pe3y/abTaThbl 00y4eHHUS 0 JUCHHIIHHE,
COOTHECEHHbIE ¢ IUIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a1a4m TUCHHUILIHHBI

bakanaBp 10 HampaBieHHIO MOArOTOBKM 10 HampasieHuto 23.03.03 Oxcmiyarauus
TPAHCIIOPTHO-TEXHOJOTMYECKUX MAIIUH M KOMIUIEKCOB JOJDKEH OBITh IMOJATOTOBICH K CIIEIYIOIIMM
BUIaM npodeccruoHanbHON JEATebHOCTH: IPOU3BOICTBEHHO-TEXHOJIOTUYECKOH,
HKCIEPUMEHTAIBHO-UCCIIEIOBATEIBCKOM, CEPBUCHO-IKCILTYaTallMOHHOM.

Heap AMcHUNIMHBI — CHOPMHUPOBATH Y O0YHAIOMIMXCS CUCTEMY (pYHIaMEHTAIbHBIX 3HAHUH 110
XUMHH, HEOOXOTUMBIX ISl MOCHEIYIOIIed MOJITOTOBKH OakaiaBpa, CrocoOHOTrO K 3(QexkTuBHOMY
PELICHUIO MPAKTUYECKUX 3a/1ad CEIbCKOXO3SHCTBEHHOTO MPOM3BOJCTBA, a TAK)KE CIIOCOOCTBYIOIIUX
JambHeHIIeMy pa3BUTHIO JINYHOCTH.

3agaum JUCHMIIJIMHBI:

— W3YYUTHh OCHOBHBIC XHWMHUYECKHE SBJICHUS, OBIAJACTh (DYHIAMEHTAJIbHBIMH TOHSTHSIMH,
3aKOHAMH U TEOPHUSIMU KJIACCUYECKOH U COBPEMEHHON XUMHHU;

— cpopMHpOBaTH OCHOBHI HAYYHOT'O MUPOBO33PEHHUS M COBPEMEHHOTO XUMUYECKOTO MBIILICHUS;
O3HAaKOMHUTHCS C HAYYHOM armapaTrypoi 1 METOJaMi XUMHYECKOT0 HCCIIEI0OBAHNUS, IPHOOPECTH HABBIKH
MIPOBE/ICHUS] XUMHUYECKOTO SKCIIEPUMEHTA;

— HAy4YHMTBCSl BBIIENATh XUMHYECKOE COJEp)KaHHe B NPO(ecCHOHANBHBIX 3a1adax Oymymien
JeSTeTbHOCTH;

— OBJIJIETh METO/IaMH PEUICHUS MPO(ECCHOHANBHBIX 3a1a4.

1.2. IlnanupyemMble pe3yabTaThl 00y4eHHUs 110 JUCHHUILIMHE (I0KA3aTen
chopMUPOBAHHOCTH KOMIIETEHIIMA)

[Tnanupyembie [Tnanupyemble pe3ynbTaThl 00y4eHHsI 110 TUCHUTUIHE
pe3yJIbTaThl OCBOCHHUS

oron 3HAHUS YMEHUS HaBBIKU

(KOMMeTeHIInn )

OIIK-3 OOyuatomuiics  gosmkeH | OOyyaromuiics OOyuarouuiics J0JKeH
TOTOBHOCTb 3HATh: OCHOBHBIE 3aKOHBI | TOJIKEH YMETb: | BIaJIETh: HaBbIKaMU
OPUMEHSTh CHUCTEMY | XUMHUH,  SBJICHHMS U | HCIIOJIb30BaTh ONMCAaHHUA  OCHOBHBIX
(byHIaMeHTaJIbHbIX MIPOLIECChl, HAa KOTOPBIX | OCHOBHBIE XMMHUYECKUE | XUMHUUECKUX 3aKOHOB,
3HAHUH OCHOBAaHBI NPUHLIMIBI | 3aKOHBl M TIOHATHS B | SIBJIEHMM U IIPOLECCOB,
(MaTeMaTU4eCKHX, JEUCTBHS 00BEKTOB | MpodheccuoHaNbHOU Ha KOTOPBIX OCHOBAaHBI
€CTeCTBEHHOHAYYHBIX, | IPOpEeCCHOHATBLHON JNESTENbHOCTH W JJIs | IPUHIUIBL  JEHCTBUS
WHKEHEPHBIX U | JeSTeJIbHOCTH U KOTOpBIE | PEIICHUS HHKEHEPHBIX | 0ObEKTOB
HSKOHOMHUYECKUX) JUIsl | UCIIOJIB3YIOTCS st | 3amad - (b.1.5.8-Y.1) npodhecCuoHaTbHOM
UICHTU(UKAIIHH, pelIeHusT  MHXCHEPHBIX JeSITeIbHOCTH u
dopmynupoBanus ¥ | 3a7ad - (b.1.5.8-3.1) KOTOPBIE UCIIOIb3YHOTCA
pelieHus JUIS pelieHus
TEXHUYECKUX u WH)XCHEPHBIX
TEXHOJIOTHYECKHUX 3anad - (b.1.5.8-H.1)
npobiem
IKCIUTyaTaIlH
TPAHCIIOPTHO-TEXHOJI
OTMYECKUX MAIUH U
KOMILJIEKCOB

[1IK-44 OO6yuarommiicss  momkeH | O0ygarontuiics nopkeH | OOydaromuicss JOJDKEH
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CHOCOOHOCTh K 3HATh: OCHOBHBIE | yMETb: HCIOJb30BaTh | BIAJIETh: HaBBbIKAMHU
POBEICHUIO CHocoObl  TMPOBEACHUS | MHCTPYMEHTAIBHBI ¥ | HCIIOJIB30BAHHS
UHCTPYMEHTAJIBHOIO | HHCTPYMEHTAJIbHOIO U | BU3YyaJbHBIH KOHTPOJb | MHCTPYMEHTAIBHOTO U
U BU3YyaJIbHOTO BU3YAJIbHOTO  KOHTPOJIS | KayecTBa BU3YaJIbHOTO KOHTPOJIA
KOHTPOJIA 3a 3a Ka4eCTBOM | TOIUVIMBHO-CMA304YHbIX | KauecTBa
Ka4eCTBOM TOIJTMBHO-CMA30YHbIX M | U JAPYIMX PAacCXOAHBIX | TOIUTMBHO-CMA30YHBIX H
TOIJIMBHO-CMA304HBIX | APYTHX pacxXoJHbIX | MAaTepHUAJIOB, - | apyrux PacxXoIHbIX
U IPYTUX PacXOJHbIX | MaTepUaloB - | (b.1.5.8-Y.2) MaTepuaios, -
MaTepHasoB, (b.1.5.8-3.2) (b.1.5.8-H.2)
KOPPEKTHUPOBKH
PEKUMOB UX
UCIIOJIb30BaHUS
2. Mecto aucunmimnbl B ctpykrype OINOII
Huctunnuna «Xumus» OTHocHTCs K Oa3oBoii yactu  biioka (b.1..8) ocHoBHOI

npodeccHoHaIbHOM 00pa30BaTeNbHON IMPOrpaMMbl 0OakajgaBpuara IO HAIPaBICHUIO IOATOTOBKH
23.03.03 Dkcruryarausi TpPaHCIOPTHO-TEXHOJIOTUYECKAX MAIIMH U KOMIUIEKCOB, Ipoduiis — «CepBuc

TPAHCIOPTHBIX U TEXHOJIOTMUYECKUX MAIIMH U 000PYOBAHHUS.»
Pasjenibl IucHUNIMHBI 1 MeKIUCHUNJIMHAPHBIE CBAI3H € 00ecneYrBAOIIUMHU
(mpeamecTBYHIIUMH) M 00ecnieYuBaeMbIMH (IOCAEAYIOIUMH) TUCHUIINHAMH

HaumenoBaunue
00€ecreuYnBaroIINX

Ne | (mpenmectByrommx)
n/n | uobecrneynBaeMbIX

(mocneayrommx)
JUCIUTLITAH

@opmMupyemMble KOMIIETEHIIUH

Pazgen 1

Pasnen 2

Paznen 3

Pasnen 4

Pa3nen 5

Hpeﬂmecmy}omne JUCIHUIIIINHBI B yqe6HOM IJIaHEC OTCYTCTBYIOT, IIOCKOJIBKY JUCHHUITIIIMHA
nsydaercs B 1 cemecrtpe

Hocnezlyfoume JAUCITUITIIMHBI

1. dusuka OIIK-3 OIIK-3 - OIIK-3 -
2. Tenmorexuuka OIIK-3 OIIK-3 OIIK-3 - OIIK-3
OKCIVYaTaWMOHHBIC | e g | [1K-44 | TIK-44 | TIK-44 | TIK-44
MaTepraIbl

3. O0bém AUCHMIVINHBI U BUJbI y4eOHOH padoThl

O0beM mucHUIUIMHBL cocTaBisgeT 3 3aderHble eauHuibl (3ET), 108 akagemMuueckux 4acos.
JucuunnmHa n3ydaercs B 1 cemecrpe.

3.1. Pacnpenesnenne o0beMa IMCUMILIMHBI IO BUIAM YUeOHOIl padoThI

Buz yauebHo#t paboTbl

KomuuectBo yacon

KonrakTHasi pa6ora (Bcero) 54
B ToMm uuce:
Jlekiuu 18




[Tpaktrueckue 3anstus (113)

Jlaboparopusie 3anstus (JI3) 36
CamocrositesbHast padora odyuaromuxcs (CP) o4
KonTpoanb -

Hroro 108

3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3feiaM U TeMam

/a

TEMBI

HaumenoBanue pasnena u

Bcero yacos

B TtoMm uncne

KonTaktHas pabora

JIEKIIAHU

J3

I13

CP

KOHTPOJIb

3

4

5

oo

Paznen 1. OCHOBBI CTpOCHUS Belle

CTBa

1.1.

Beenenune. OcHOBHEIE
3aKOHBI XUMUU.

6

1

1.2.

XuMuUA U IEpUoInYecKas
CHCTEMa DJICMCHTOB.
CtpoeHue aToOMOB.
XuMuyeckas CBSI3b.

10

Pasznen 2. B3aumMonelicTBUS BEIIECTB

2.1.

XumMuueckas
TepMOJMHAMUKA.
OCHOBHBIE 3aKOHBI
TEPMOJIMHAMHUKH.
XuMmudeckass KHHETHKA.
XHUMHUYECKOE pAaBHOBECHE.

15

2

4

Paszen 3 Pact

BOPBI.

3.1.

XUMHUYEeCKUE CUCTEMBI:
pacTBOpPEI, AUCIIEPCHBIE
cucteMbl. OCHOBEI
XUMHUYCCKOT'O aHAJIn3a
BOJIHBIX PaCTBOPOB.

21

3

12

Paznen 4. DnexrpoxumMuy

CCKHUC IMPOLCCCHI.

4.1.

DIIEKTPOXUMHUYECKHUE
CUCTEMBI:
KHCJIOTHO-OCHOBHBIE U

TebHBIE CBOWCTBA

DJIEMEHTHI. X MMHUUECKHE
HCTOYHHUKHU TOKA.
DJIEKTPOJIN3 COCTUHEHMIA.
Koppo3sust metanios u
3alIuTa OT KOPPO3HUH.

OKHCIHUTCIBbHO-BOCCTAHOBH

BelecTBa. I'albBaHMYECKHE

27

5

10

12




4.2. Peakmuonnas 14 2 4 - 8 X
CIIOCOOHOCTE BEIIECTB.
XUMHYeCKHe CBOMCTBA
METAJIJIOB.
Paznen 5. DneMeHThl OpraHM4ecKor XUMHUHN
5.1. DeMEeHTHI OpraHuYeCKOM 15 2 4 - 9 X
XUMHUH, TTOJIUMEPHI,
OJINTOMEDBI.
Hroro 108 18 36 - 54
4. CTPyKTYpa M cojiepKaHue TUCIUTTHHbI
4.1. Coaep:xxaHue TUCHHILINHBI
BBenenne

Xumus Kak 4yacTh ectecTBO3HaHus. [Ipeamer xumun. BemectBo. Buabl XMMHUYECKUX peakui.
CBsA3b XUMHUU C APYTUMHU HayKaMH. 3Ha4€HHE XUMHH B (POPMUPOBAHUU MBIIUICHUS, B U3YYCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U MIPOOJIEMBI SKOJIOTHUH.

OCHOBBI CTPOEHUS BelleCTBA

DIEeKTPOHHOE CTPOEHHE aToma u CUCTEMATHKa XUMHUYECKHUX 3JIEMEHTOB.
KBanToBo-mexanmveckas wmonenb aroma. [lpunnun Ilaynu u mnpaBwio Xynnpa. CrtpoeHue
MHOT'O3JIEKTPOHHBIX aToMOB. llepmoamueckas cuctema J[.JMI. MenpaeneeBa U U3MEHEHHUE CBOWCTB
3JIEMEHTOB U UX COeIMHEHUH. OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB. XUMHUYECKAast
cBs3b. OCHOBHBIE TUIIBI M XapaKTEPUCTUKU CBs3H. KoBasleHTHAst 1 MOHHAs CBsA3U. MeTOJ| BaJICHTHBIX
cBs3edt. ['mbpuauzanus. [lousiTue o Meroge MoOJIEKYIApHBIX opOuTaneir. CTpoeHne U CBOWCTBA
npoctedmux MoJiekyn. Tumbl B3aumoaencTBus Moiiekyl. KomiuiekcHble coenuHeHus. OCHOBHBIE
BHUJIbI B3aUMOJICHCTBUS MOJIEKYJ. CHIIBI MEXKMOJIEKYISIPHOTO B3auMoJielcTBUs. BomopoaHas cBsi3b.
JloHOpHO-akuenTopHoe B3auMojaecTBue Mosekyn. KommekcHble coeauHeHus. Komrekcsl,
KOMILJIEKCOOOpa3oBaTenu. JUTraHAbl, 3aps] M KOOPAMHALMOHHOE YHUCJIO KOMILJIEKCOB. THIIBI
KOMIUIEKCHBIX coeMHeHUM. [IOHATHE O TEeOpHsX KOMIUIEKCHBIX COEAMHEHW. XHMMHS BELIECTBA B
KOHJICHCHPOBAHHOM COCTOSIHUU. ATperaTHO€ COCTOSHHE BeElIeCTBA. XHUMHUYECKOE CTpPOEHUE
TBepaoro Tena. AmMopdHoe cocTosiHMEe BemecTBa. Kpucramiel. Kpucrannuueckue pemeTku.
Xumuueckas CBA3b B TBEPABIX Telax. MeTajndeckas CBSi3b M METaJlIbl. XHWMHUYECKasl CBS3b B
MOJIYIPOBOJHUKAX M AudJeKTpukax. Peambnble kpuctamel. IIpocroe BemectBo. W3omepus u
AJUTOTPOIIHS.

B3aumopneiicTBust Benecrs

OneMeHThl XMMUYECKOH TepMOAMHAMHUKHU. DHepreTuueckue 3(P(eKTbl XUMHUYECKHX pPeaklui.
BuyTtpennsas osHepruss u sHTanbnug. Tepmoxumusa. TepMoxXxuMuyeckue 3aKOHbI M YpaBHEHHS.
OHTanenus 00pa3oBaHUS XUMHUYECKUX coeanHeHHd. CTaHJapTHOE COCTOSHHE. JHTpOINUS M ee
W3MEHEHUE MPU XUMUYECKUX Mpoueccax. JHeprusa ['n66ca u sneprus ['enbMrosibiia U uX U3MEHEHUS
IIPY XUMHUYECKUX IpoLeccax. YCIOBUS CaMOINPOM3BOJIBHOIO NPOTEKAHUS XMMHMUYECKHUX PpPEaKIMM.
VYcnoBusa xumudeckoro paBHoBecusi. OOpaTuMble U HEOOpAaTUMBbIE peaKlUi. XUMUYECKUI TOTEHIIUAT.
AKTUBHOCTb M KOO (PHUIIUEHT aKTUBHOCTH.
Xumunyeckoe U (ha3oBoe paBHOBecusl. 3akoH jeiicTBusi macc. KoHCTaHTa paBHOBecHs U €€ CBS3b C
tepMmouHaMuyeckuMu  QyHkiusiMu.  [lpunnun  Jle-Illatense. Xumudeckoe paBHOBeCHE B
reTeporeHHpIXx cucremax. PazoBoe paBHoBecue. I[IpaBuno (da3. Pacmpenenenue BemecTB B
rereporeHHsix cucremax. IloBepxHocTHbie siBieHUs. CopOums. AncopOLHMOHHOE paBHOBECHE.
I'ereporennsle AUCIIEPCHBIE CUCTEMBI.
Xumuueckass KuHeTuka. CKOpPOCTb TOMOTEHHBIX XHUMHUYECKMX peakuuid. OCHOBHOE XHUMHYECKOE
YpaBHEHHE. 3aBUCUMOCTh CKOPOCTH XMMHYECKHMX PEaKUUW OT TEeMIEPAaTypbl. DHEPrus aKTUBALUU.
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I'omorennsiii karanus. LlenHble peakuyuu. Pu3nyecKue METOAbl YCKOPEHHsSI XUMUYECKHUX PEaKIUil.
KonebarenbHble peakiuu. CKOpOCTh FeTepOreHHbIX XMMUUYECKHX peakluil. ['ereporeHHslil KaTamus.

PacTBopbl.

Omnpenenenne W KiIacCH(pHKAIMA PACTBOPOB. PacTBOPHI HEAIEKTPOIMTOB M AIICKTPOJIUTOB.
Bozanble pacTBOPBI 2JIEKTPOJINTOB. ACCOLIMUPOBAHHBIE U HEACCOLUMPOBAHHBIE 2JIEKTPOIUTHI. CBONCTBA
pPacTBOPOB aCCOIMUPOBAHHBIX 3JEKTPOIUTOB. AKTHMBHOCTb. OCOOCHHOCTH BOJIBI KaK PAaCTBOPHUTEIIS.
OneKTpoauTHYEeCKas Auccouuanus Boabl. BomoponHelii nokaszarens cpensl. MoHHBIE peakuuu B
pactBopax. Jluccoumanus KOMIUIEKCHBIX COEOUHEHHU. Teopuss KUCIOT M OCHOBaHMU. KOHCTaHTBI
KHMCIIOTHOCTH U OCHOBHOCTH.

Komnonansie cucremsl. JlucnepcHOCTh U AucHepcHble cucTeMbl. Kiaccupukanus KoaTouIHBIX
CUCTEM. 30JI1 U Tenu. Munennsl u ux crpoeHue. [lonydeHne KOJJIOMIHBIX PACTBOPOB. Y CTOMYHBOCTD
KOJUIOWJIHBIX CHUCTEM, ONTUYECKUE M DJIEKTPUYECKHUE CBOMCTBA. MeETOBI IOJy4YECHHs] U pa3pyLICHUs
KOJUIOMAHBIX cucteM. Kosutonasl B IpupoaHbIX cucTeMax. PacTBopbl OIMMeEpOB.

JIEKTPOXMMHYeCKHe PO ecchl.

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIE IIPOLIECCHI. Onpenencuue U KJaccupuKaus
NEKTPOXUMUYECKUX TporeccoB. 3akoHbl Papanes. TepmoauHaMuKa 3JIEKTPOJHBIX IPOIECCOB.
Ilonatue 00 5MEKTPOAHBIX MOTeHUManax. lanbBanmyeckue saeMmeHThl. DJIC M ee wu3MepeHue.
CrangapTHbIM BOJOPOAHBIN 3JIEKTPOJ M BOJOPOJHAs IIKana MOTEHIHaloB. YpaBHeHue HepHcra.
[loTeHuManel METAUIMYECKUX, Ta30BbIX U  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  JJIEKTPOIOB.
HNoHcenekTuBHbIE AJIEKTPOAbI U ceHcopbl. MemOpansl M MeMmOpaHHbIM mnoTeHuuan. Kuneruka
NEKTPOJHBIX IPOLECCOB. DJIEKTPOXUMHUYECKAsi M KOHUEHTPALMOHHAsA MOJSpU3ALMs. DJIEKTPOJIU3.
[TocnenoBarenbHOCTh ANMEKTPOAHBIX MPOLIECCOB. BRIX0a 10 TOKY. DJIEKTPOJIU3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Koppo3us u 3amura MetaiioB U criiaBoB. OCHOBHBIE BUJbI KOPPO3UU. XHUMHUYECKasi KOPPO3Us.
Onexrpoxumuueckas kopposus. Kopposus noa aeictBreM OyXJarolIUX TOKOB. MeTO/bI 3aIlIUThl OT
KOpPPO3HUH: JIETUPOBAHUE, DIEKTPOXUMHUYECKAs 3AINTA, 3ALIUTHBIE NOKPBITHs. V3MeHEHUE CBOWCTB
KOPPO3HOHHOMH cpeibl. MTHruOuTopel KOppo3uu.

DNEeKTPOXUMHYECKHE CUCTEMBl. XUMHYECKHME MCTOYHMKM TOKAa. ODJIEKTPOXUMHUYECKHE
HHEPrOyCTAaHOBKU. OIJIEKTPOXMMHUYECKHE NpeoOpa3oBaTeNid, KOHAEHCATOPbL. OJIEKTPOXUMHUYECKas
00paboTKa METAJIOB. DJIEKTPOXUMHUYECKHE TOKPBITHUSI.

PeaknuoHHasi cnocoOOHOCTH BellecTB. XMMHUYECKHE CBOMCTBA METAJLIOB.
BemecTBo 1 ero yucTota. AHAIUTUYECKUN CUTHAT U €T0 BUABI. XUMHUECKas UIeHTU(DUKALIUS.
KucnotHo-ocHOBHOE W OKHMCIWTEIHLHO-BOCCTAHOBHUTEIIBHOE TUTpPOBaHUE. [ paBUMETpUUYECKHH U
KOJIOPUMETPUUYECKHUM aHANN3. DIEKTPOXUMUYECKUE METObl aHATIN3A.

JIeMEeHTBbI OPraHU4eCKOoil XUMHUH.
Opranuyeckue MOJIMMEpPHbIE MaTepuasibl. MeToAbl MOJIydeHHUs IMOJUMEPOB, MOJIMMEpPU3aLus,

IIOJIMKOHACHCAIlH . CTpOCHI/IC U CBOICTBa MMOJIMMEPOB. HpI/IMeHCHI/IC MMOJIMMECPOB.

4.2. Conepxanue JeKI Ui

Ne Koma-Bo
HaumeHnoBanwue 1 cosiep:kaHue JeKINH
/o 4acoB




Beenenne. OcHOBHbIE MOHATHS W 3aKOHbI Xxumuu [Ipenmer xumuu. 3Ha4YeHUE
XUMHUHU B HaquO-TeXHquCKOM Hporpecce OCHOBHBIC IIOHATUSA U 3aKOHbI XUMHUH.
XuMHS ¥ TIepuoInyeckas cuctema aeMeHToB. CtpoeHne atoMoB CoBpeMeHHBIE
MPEACTABICHUSI O CTPOCHUM aTOMOB 3JIEMEHTA, OCHOBAHHBbIE HA HEKOTOPBIX
MOJIOXKEHUSAX KBAHTOBOW MEXaHUKH: JBOMCTBEHHAs KOPITYCKYJISIPHO-BOJTHOBAsS
IIPUPOJA DJIEKTPOHA, IPUHIUII HEOIIPEAEIECHHOCTH, KBaHTOBBIE uKcia. [IpuHumn
[Taymu. IlpaBuna W TOPAIOK 3alOIHEHUS AaTOMHBIX OpOWTaleH, IpaBUIIO
KneukoBckoro, Xynaa, 3amnper Ilaynu MHOTO3JIEKTPOHHBIX aTOMOB. B3auMocBs3b
paCHOJIO)KeHI/DI 3JICKTpOHOB B aTOMax C UX XUMHUYCCKUMHU CBOﬁCTBaMH.

[lepuonnuecknii 3aKOH B CBETE€ CTPOEHUS ATOMOB, IEPUOAMYECKAs CHCTEMA
a1eMeHTOB. HeKOTOpbIe XapaKTepUCTUKHU aTOMOB 3JIEMEHTOB: PaJuyChl aTOMOB U
WOHOB,  OJHEpPrus  HMOHHW3AIMM,  DSHEPrus  CpPOACTBA K  DIEKTPOHY
AJIEKTPOOTPULIATEILHOCT. XHUMHUYECKasi cBA3b HopmanbHOoe M BO30YXIEHHOE
cOCTOsIHME aTOMOB. OCHOBHBIE TUIIBI U XapPaKTEPUCTUKU XUMUYECKOMN CBSI3H: METO/
BAJCHTHBIX CBfA3€H, IOHATHE O METOJE MOJIEKYSpPHbIX opOuTanei. CBs3b
KOBAJICHTHAsl, JIOHOPHO-aKLENTOpHAs, WOHHAs, MeETaJuIMYecKas, BOIOpPOAHAs.
3aBUCHUMOCTb CBOMCTB BELIECTB OT THIAa XUMUYECKON CBS3H.

Xumunyeckas TEPMOJUHAMUKA. OcHoBHbIE HIOHSATHSA " 3aKOHBI.
TepmonuHamuueckas cucreMa. BHYTpeHHss DSHepruss TEepMOJMHAMHYECKOU
cucrembl. TemnoBoil 3¢ddexr peakuuu. IlepBoe Havano TepMOIUHAMUKH.
Onranbnus. Tepmoxumuueckue ypaBHeHHs. 3akoH ['‘ecca. Bropoe Hagano
tepMmonuHamMukH. CranjpaptHas SHTponus. DakTopbl  (SHTPONUHHBIA U
SHTAJIBIIUNHBINA),  ONpPENENSIOINIME  BO3MOXHOCTD  WJIM  HEBO3MOXKHOCTb
CaMOIPOM3BOJILHOTO  MPOTEKaHUs  mpoueccoB. M300apHO-M30TEpMUUYECKUIA
noteHuuan. HampaBieHHOCTP XMMHYECKHX IpoleccoB. JHeprus ['enpmroibia
(M30XOPHO-U30TEPMUYECKUH MMOTEHLIUA).

X¥UMHYECKass KUHETUKAa. XMUMHYECKOE paBHOBECHE | OMOTEHHBIE U I€TEPOTrE€HHBIE
XuMH4YeckHe mpoueccsl. CKOpoCTh U MEXaHU3M peakny. DakTopsl, BIAMSIOIINE Ha
CKOPOCTh XUMHUYECKHUX PEeaKIMi. 3aKOH JeHCTBYIOIUX MAacC, KOHCTaHTa CKOPOCTH,
KMHETUYECKUE YPaBHEHUS, MOPSAOK pEaKkUWUU. ODHEprus aKTUBALMH, IPABHUIIO
Baut-I'opda, ypaBuenume Appenuyca. Karanuz. CmerieHne XHMHUYECKOTO
paBHoBecus. [Ipunnun Jle-llarense.

Hucnepcusle cuctembl. PactBopsl Knaccugukanus OuCepcHBIX —CHCTEM.
I'pyboaucriepcHble CHUCTEMbI, HX CBOICTBa M HCIOJIB30BaHUE B CEIHCKOM
xo3siicTBe. Kosutonanbie pacTBOpbl, 0COOEHHOCTH CTPOEHUs, CBOMCTBa. PacTBOpHI,
KaKk TOMOTeHHble cucTeMbl. CrocoObl BBIPAKEHHsI KOHIIEHTPALUU PacCTBOPOB.
Teopust pa3daBlieHHBIX PACTBOPOB, HEEKTPONUTOB. Ocmoc. OcMoTHUECKOE
JaBieHMe. /[aBieHMe HachIIEHHOTO napa. TemmepaTypa KMIIEHHS M 3aMep3aHus
(kpucTayun3anus) pactBopoB. 3akoHbl Baut-I'odda u Payns mist HeanekTponuToB
U DJEKTPOJIUTOB, HCIOIb30BAHUE HX IS M3TOTOBIEHUS OXJAKIAIOIMIUX MU
AHTHOOJIEIEHUTENIbHBIX CMa30K M kuakocted. AHTU(pHU3bl. CuiibHbIE U Ci1a0ble
anekTposnTel. KoHcranTa W creneHs  auccouuanuu.  M3oToHmdeckuit
kod(durment. 3akoH pazbaBimenus OctBanpiaa. MoHHOE Tpou3BeneHWE BOJIBI.
Bonoponusiii nokaszarens. I'maponus. Ero 3HaueHne npM  HCHOJIB30BaHUU
YAOOPEHUH U DKCITyaTaIlK CeIbCKOXO03SIMCTBEHHON TEXHUKH.




DIEKTPOXUMHUYECKHE CUCTEMBI. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE IIPOLECCHI:
OIIpelIeIICHUE, TEPMOJMHAMUKA, HAIIPABICHHOCTb, BO3MOXHOCTb IIPOTEKaHUS B
3aJJaHHOM HAaIIPaBJICHUU. OJJEKTPOAHBIM MOTEHUHMAJl HA TPaHUIC TE€TEPOreHHOMU
CUCTEMBl METAUI-AEKTPOIUT. CTaHAApTHBIA 3JIEKTPOAHBIA MOTEHLUAN, Pl
HaIpPsDKEHUS METalIOB, €ro 3HaueHue. l'anpBaHudeckue sieMeHTsl. [IpuHimn
paboThel. XUMHUYECKHE HCTOYHUKU TOKa. «Cyxue» 3JIEMEHThl, aKKyMYJISTODBI,
TOILIMBHBIC DJIEMEHTHI.

Koppo3ust meramios. 3amuTa oT KOppO3UH. XUMHUYECKas U 3JIEKTPOXUMHUUECKAs
Koppo3us. I[IpyumHBI M MeXaHM3M 3JIEKTPOXMMUYECKOH KOppo3uu. Yuiepo,
IpUYMHAEMBIM  Koppo3uei. Koppo3us ¢ KUCIOPOJHOM H  BOJOPOIHOM
aenongpuzanued. Meroasl  3amMTBl  OT  KOppo3uM. JlakokpacouHble U
MCTAJUNIMYCCKUC IMOKPBITUS, IIPOTCKTOPHAA 3alllMTa, 3JICKTPO3aluTa. I/IHFI/I6I/ITOpBI
KOPPO3HHU.

DJEKTPOIIN3 pacIIaBOB U BOJHBIX PaCTBOPOB 3JIEKTpoauToB. [locienoBaTennbHOCTh
pa3psijia 4acTHUIl Ha DJIEKTPOJaxX MpPH AIJIEKTPOJIU3E B 3aBUCUMOCTU OT BEIUYMHBI
a5IeKTpoHOro noreHuuana. [lonspusanus npu anekrponuse. Ilepenanpsixenue.

DeMEHTEI OpFaHI/I‘ICCKOﬁ XHUMHU. HOJII/IMepLI H OJUI'OMCPHI. HOHI/IMCpHLIe
MaTcpHraJibl. Metonast MOJIy4YCHHA, OTACIIbHBIC TMPCACTABHUTCINU: I1JIaCTMACCHI,
BOJIOKHA, Kay1yKH. 3aBHCHUMOCTh CBOWCTB OTACJIbHBIX MATCPUAJTIOB OT CTPYKTYPhbI
MaKpOMOJICKY.I. Hcnonn3oBanue MOJIMMECPHBIX MAaTCpHUaJIOB B MAIIMHOCTPOCHUU
IIpu SKCILTyaTallud U PEMOHTE O60py,HOBaHI/I$I. FepMeTI/IKI/I, KOMITayH/JbI, KIJICH,
SJICKTPOU3OJIAIMOHHLIC MAaTCpUaAJIbI.

Hroro

18

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

o/

HaumenoBanue 1a00paTopHbIX 3aHIATUN

Komn-Bo
4acoB

Knaccel HeopraHn4ecKux COeTMHEHUI

OHpCI[CJ'IeHI/IC OKBHBAJICHTA MCTaJljla.

CTpOGHI/Ie aToMa 1 nNepruoanvccKasd CuUCTCMa 3JICMCHTOB. Xumudeckas CBS3b.

XuMH4YecKas TepMOJMHaMUKa. Penenue 3agaq

XUMUYECKasi KHHETHKA. XHUMUYECKOE PABHOBECHE

2N R R F I e

Konuentpanus pactBopoB. IlpuroroBneHue »3ieKTposauTa JUisl KHCIOTHOIO
AKKyMYJISITOpa

N (NP> (BN

ONeMeHTbl KA4eCTBEHHOTO M  KOJIMYSCTBEHHOIO aHaju3a. OHpCIICHCHI/Ie
KECTKOCTHU BOIBI.

N

PaCTBOpBI OJICKTPOJIUTOB M HEIJICKTPOJIUTOB. Pemienne 3aaad. PacueTsl mo
IIPUT'OTOBJICHUIO 3JICKTPOJIMTOB U aHTI/I(l)pI/ISOB.

I'uaponus ynoOpenuit

10.

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC PCaKnU.

11.

I'anpBaHMYECKHE AJIEMEHTHI.

12.

DNEeKTpOIN3 BOJHBIX PACTBOPOB COJIEH.

13.

Koppo3zust Metannos. 3anmra OT KOPPO3HUH.

14

Pemenue 3aaa4 10 3JICKTPOXUMHUUYCCKUM CUCTEMaM

15

XUMHUYECKUE CBOMCTBA METAJJIOB

16

[Tomumepsr u  omuromepnl. CocTaBieHUE peaKUUM  MOJIMMEPU3ALUU U
IIOJIMKOHACHCAII1

N INIDNINPNININING DN

10
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4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUIH
[IpakTrueckue 3aHATHS HE PEYCMOTPEHBI YICOHBIM IIJIAHOM
4.5. Buabl u cojiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAO M XCS

4.5.1. Buasl caMOCTOSTENBHOM pabOThl 00YJArOIITXCSI

Buapl camocTosiTenbHON paboThl 00yJarOIIHXCS KOIMYecTBO YaCOB

IToaroroBka K NpakTUYECKUM 3aHATUAM -
[ToaroToBka K 1a00paTOPHBIM 3aHATHSIM U K 3aIUTE

27
71a00paTOPHBIX pabOT
CaMOCTOSATEIbHOE U3YUYEHHUE OT/IEIbHBIX TEM U BOIPOCOB 27
Htoro o4

4.5.2. Conep:kaHue caMOCTOSTETLHON paOOThI 00yJarOIIUXCs

Ne Kon-Bo
i HauMmeHnoBaHue n3y4aemMbIX TeM UM BOIIPOCOB qACOB

1 OCHOBHbIE 3aKOHBI XMMHHU: COXPAHEHHS MaTe€pUM M HSHEPrHH, IMOCTOSHCTBA 1
COCTaBa, KPaTHBIX OTHOLIEHUM, ABOTraIpo.

2 BeinonHenue ynpaxHeHUH 110 COCTABICHUIO MEKTPOHHBIX (POPMYII 2JIEeMEHTOB. 2

3 [Tepuonnueckuii 3akon /.. MenneneeBa, nepuoguyeckasl CUCTEMa JIEMEHTOB. 1

4 Tunsl xumMudeckux cBs3ed (KoBaJeHTHas, MOHHas). CBOICTBa KOBaJCHTHOM 1
CBsI3M (HACBIIIIAEMOCTb, HAITPABJICHHOCTb, TOJIIPH3YEMOCTh).

5 Pemienue pacdeTHBIX 3a/a4 Ha ONpEAETICHHE SHTAJIBIHMM, SHTPOIUHU, SHEPTHH 3
I'nG6ca.

6 Pemrenue 3amad Ha onpezieNieHHe CKOPOCTH XUMUYECKUX PEAKIINN B 3aBUCUMOCTH 1
OT KOHIEHTpalluh W Temneparypbl. PaBHoBecwe. BimsnHue paBneHus,
KOHIICHTPAIIMU M TEMIIEPATyphbl HA CMEIICHUE XUM. PaBHOBECHSI.

7 CriocoObl BeIpaykeHUsI KOHIIEHTPALlMU PAaCTBOPOB (MaccoBas J10Jisl, MOJIIPHOCTB ). 2
Pemienue 3a/1a4 Ha pacueT KOHIEHTPAIMHA PacTBOPOB.

8 KadecTBeHHBIE peakiuy Ha OTACIbHBIC KAaTHOHBI M aHWOHBI. CoOCTaBleHHE 5)
YPaBHEHHUHU.

9 CocraBieHre XUMUYECKUX YPABHEHUH THIPOJIN3A. 4

10 CocraBiieHHE ypaBHEHUN XUMUYECKUX PEaKLUil. 4

11 CocTraBieHre CXeM rajJbBaHU4YeCKoro anemMenTa, pacuer J.J1.C. 6

12 CocraBieHue cxeM MPoIeccoB Ha 3JIeKTpojax. Pemienue 3a1a4 Ha onpeeeHue 4
KOJIMYECTBa BhlIeNuBIIErocs BeniecTBa. CocTaBieHNe XUMUYECKUX YPaBHEHUH.

13 OCHOBHBIE CIUIaBBI; METAIIIO00pa3HbIE COSAMHEHUS (HUTPUIBI, KapOHUIbl), MX 5)
CBOMCTBA U MPUMEHEHHE)

14 N3yuenne XuUMUYECKUX CBOMCTB MeTaiuioB. (CocTaBiieHHEe XHUMHUYECKUX 5
YPaBHEHHUHU.
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15 CocraBnenue peaxkiuii MoJUMEpU3aIlii U MOJMKOHAeH cauu. Vcmonab30Banne 10
IIOJINMEPHBIX MaTeprajioB B TeXHUKE. COCTaB JIAKOB.

HTroro 54

5. YueOHO-MeTOAHYECKOE o0eclieYeHne CaMOCTOSATeIbHOI PadoThl 00y4a0IMXCs

YyebHO-MeToanYecKue pa3paboTku umeroTes B HayaHoit OuOimoreke OI'bOY BO
HOxHo-Ypanbckuii 'AY:

Xumus. Kiraccbl HEOpraHM4ecKuX coeMHEHU [ DNeKTPOHHBIN pecypc] : MeTo 1. mocodue / CocCT.:
A. B. Xoxmos, H. M. Ilatpakosa ; UI'AA .— Yensibunck: UT'AA, 2015 .— 21 c. : w1, Tabn. — 0,3 MB
— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxnoB, A. B. Xumus. XumMuueckas KUHETHKAa M XHMHYECKOE pPaBHOBECHE [DJIEKTPOHHBIN
pecypc] : yae6HOoe mocobue / A. B. Xoxnos, H. M. Tlarpakosa ; UI'AA .— Yensounck: UI'AA, 2015 .—
62 c. : ui., Tabn. — 0,3 MB .— Pexum noctyna http://192.168.0.1:8080/1localdocs/himi/5.pdf.

XoxmnoB, A. B. Xumus [OnexTpoHHbId pecypc] : yueOHoe mocobue / A. B. Xoxmos, H. M.
[Tarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : tabn. — C mpuit. — 0,9 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/3.pdf.

XoxnoB, A. B. Xumusa. Xumudeckas TepMOAMHAMHKA [DJIEKTpPOHHBIA pecypc] : ydeOHoe
nocobue / A. B. Xoxmo, H. M. [larpakoBa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 30 c. : Tabm. —
bubnuorp.: c. 29 — 0,3 MB .— Pexum gocrtymna http://192.168.0.1:8080/localdocs/himi/4.pdf.

6. ®OH/I OLIEHOYHBIX CPEICTB /IS MPOBeIeHH s
NMPOMEKYTOUYHOM aTTeCTAllUM 00y4AIOIINXCS

Jliis ycTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOyuatonmxcs Tpedoanusm GI'OC BO
paszpaboTan (OHJ OLEHOYHBIX CPEIACTB Ji TEKYIIEro KOHTPOJIS YCHEBAEMOCTH M IPOBEACHUS
IIPOMEKYTOUHOM aTTecTaly 00yJaroImuxcs o AucuuIuinHe. MOoH OIIEHOUHBIX CPEJICTB MPEACTaBICH
B [Ipunoxxenun Nel.

7. OcHOBHASI M 1ONOJTHUTEJbHASI y4eOHAasl IMTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHS
AUACHHUILINHBI

OcHoBHas U JOTIOJIHUTENbHAS yueOHas nuTeparypa umeercs B Hayunoit ~ Oubnuotexe u
3EKTPOHHOU MH(pOpMaIrmoHHO-00pa3oBateasHOM cpeae DI'BOY BO 0xH0-Ypansckuii [AY.

OcHoBHas JuTepaTypa
1.1. OOmas xuMusa [DnekTpoHHEIH pecypc]: (OCHOBHEIE MOHATHSA, NPUMEPLI U 3aJa4H) JUIS
BeuepHero dakynereTa / T.B. JXKykoBa. Mocksa: MU®DU, 2008.- 141 c. PexxuMm gocryma:
http://biblioclub.ru/index.php?page=book&id=231495.

1.2. Xumus [DnexkrponHsiii pecypcl. Hosocubupck: HoBocHOMpPCKMII rocyaapCcTBEHHBIA
arpapsbii vHuBepcuteT, 2011.- 106 c.
PexxuMm poctyma: http://biblioclub.ru/index.php?page=book&id=230483.

1.3. HIumkoBuu E. J1. Xumus [Dnexrtpodusiii pecype]. 1, Oomas xumug / E.JI. HIuMkoBuHY.
Kazann: U3natenbctBo Kaszanckoro yausepcurera, 2014.- 65 c.
PexxuMm mocryma: http://biblioclub.ru/index.php?page=book&id=276360.

JlonmoJIHUTeIbHAS JIUTepaTypa
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Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
Общая%20химия%20%5bЭлектронный%20ресурс%5d:%20(основные%20понятия,%20примеры%20и%20задачи)%20для%20вечернего%20факультета%20/%20Т.В.%20Жукова.%20Москва:%20МИФИ,%202008.-%20141%20с.%20Режим%20доступа:%20http:/biblioclub.ru/index.php?page=book&id=231495.
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c4951&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAA%5c%5cEBS_UBO%5c%5c8437&__SemesterType=0

1.1. Fnuuka H. JI. O6mas xumus [Tekcr]: YueOHoe nmocodue st By308 / [ox pen. A.M.Epmakosa.
M.: Marerpan-llpecc, 2002.- 728c.

1.2. Koposun H. B. O6mas xumus [Tekcr]: YueOHuk 1 By30B. M.: Beicias mkoma, 2003.- 557¢.

1.3. Kyaeman A. I'. O61as xumus [Tekcer]: Yueouuk. M.: Konoc, 1979.- 528c.

Ilepuoanueckue U3TaHUA:
«[IpubGopsl W TEXHUKA OKCIEpUMEHTa», «JlocTkeHuss Hayku U TexHHUKH B AlIK»,

«MexaHu3aisi M OJCKTpUHUKAIMS ~ CEIbCKOTO  XO3sicTBa»,  «CHOMpPCKMHA  BECTHHMK
CEJIbCKOXO35MCTBEHHON Haykn», «CelbCKOXO3MCTBEHHbIE MAalIMHBI M TEXHOJNOruW», «Poccuiickas
CEJIbCKOXO035IICTBEHHAsI HayKa», «CBETOTEXHUKA», « JHEPTOHAI30P.

8. Pecypchbl HH(pOpMAIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « AHTEepHEeT», HE0OX0AUMbIE
AJIs1 OCBOEHMS THCIUTLTUHBI

1. EnnHoe 0KHO A0CTyIa K yueOHO-MeToIn4ecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlauw» http://e.lanbook.com/
3. YuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHus 1Jisl 00y4al0UXcsl 10 OCBOEHUIO THCIUIITHHbI
Y4eOHo-MeTonuuYeCKue pa3padoTku uMmeroTest B Hayunoit 6ubnuoreke u INEKTPOHHOU

nHpopmanroHHo-o0pazoBarenbHoil cpene PI'BOY BO 1OxHo-Ypansckuii ['AY:

I.1.

Koganera, O. M. Xumusi. Koppo3ust metaiuioB. 3ammra OT KOppo3uu [DIEKTPOHHBIN pecypce] :
yueb. nocobue / Koanesa O. M., XoxioB A. B. — Yensbunck: b.u., 2013 .— 85 ¢. — C npuin. —
0,8MB — Pexum nocryna:  http://192.168.0.1:8080/localdocs/himi/1.pdf

1.2.

1.3.

Xumusi. Kimacchl HeOpraHUYeCKnX COSMHEHUN [DNEKTPOHHBIN pecypc] : MeTo. mocodue / cocT.:
A. B. Xoxnos, H. M. ITarpakosa ; UI'AA .— Yenssbunck: UI'AA, 2015 .— 21 c. : un., Tabn. — 0,3
MB .— Pexxum nocryna http://192.168.0.1:8080/1ocaldocs/himi/6.pdf

XoxJioB, A. B. Xumus. XuMuueckasi KHHETHKA U XUMHUYECKOE paBHOBECHE [ DIEKTPOHHBIN pecypc]
: yauebHOe ocobue / A. B. Xoxnos, H. M. Ilarpakosa ; UI'AA .— Yensbunck: UI'AA, 2015 .— 62
c. : mi., Tabn. — 0,3 MB .— Pexxum noctyma http://192.168.0.1:8080/localdocs/himi/5.pdf.

1.4.

Xoxyos, A. B. Xumus [DnexkTpoHHBIH pecypc]| : ydebHoe mocobue / A. B. Xoxmos, H. M.
[TatpakoBa ; UIT'AA .— Yensbunck: UI'AA, 2015 .— 131 c. : Tabn. — C mpur. — 0,9 MB .—
Pexxum moctyma http://192.168.0.1:8080/localdocs/himi/3.pdf.

L.5.

Xoxiyos, A. B. Xumus. Xumudeckast TepMOIMHAMUKA [ DJEKTPOHHBIN pecypc] : yaeOHoe mocooue /
A. B. Xoxnos, H. M. TlarpakoBa ; U'AA .— Yensounck: UI'AA, 2015 .— 30 c. : Tabn. —
bubmuorp.: c. 29 — 0,3 MB .— Pexum noctyma http://192.168.0.1:8080/localdocs/himi/4.pdf.

1.6.

Xumusi. ['waponu3 [DnekTpoHHBINH pecype] : Meroa. mocodue / coct.: A. B. Xoxmos, H. M.
[Matpakosa ; UI'AA .— Yensabunck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.
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http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c25031&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c29681&__SemesterType=0
http://37.75.249.157:8080/SkoWeb/view.aspx?db=WEB-%u0421%u041a%u041e+%u0427%u0413%u0410%u0410&report=SKO_BOOK&Book=1,%5c%5cRU%5c%5cCSAU%5c%5cBOOKS1%5c%5c13826&__SemesterType=0

1.7. OKHCIUTENBHO-BOCCTAHOBUTENBHBIC peaKINK [ DNEKTPOHHBIN pecypc] : MeToaudeckoe mocooue /
coct.: A. B. Xoxmnos, H. M. ITarpakosa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 36 c. : Tabn. — C
npun. —  bubmworp.: c¢. 30 (4 wma.) .— 04 MB .— Pexum pgocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.

1.8. Meroauyeckne ykaszaHus K jJabopaTOpHOH pabore mo TeMe "IJIEKTPOJH3 BOJIHBIX PAacTBOPOB
coneit" [DnexTpoHHEI pecypc] / coct.: A. B. Xoxmos, H. M. [Tarpakosa ; UI'AA .— YensOunck:
UraAA, 2015 — 13 c¢. : 1aon. — C mpmwr. — 0,2 MB .— Pexum gocrymna
http://192.168.0.1:8080/localdocs/himi/8.pdf

10. UudopmanmoHHbIe TEXHOJOTHH, UCIOJIb3YeMble MIPH OCYILECTBJIEHUN 00pa30BaTEeIbHOI0
npoiuecca no JAUCHUILINHE, BKJIOYAs NepedyeHb NPOrpaMMHOro odecrieyeHus U
HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OnbnmoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEIOCTABIACTCS TOCTYII K 0a3aM JaHHBIX:
- Koncynpsrantllintoc (cpaBouHble IPaBOBbIE CUCTEMBI);

- Texakcnept (nHpOpManoHHO-cripaBovHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (aBTOMaTU3UPOBAHHAs CIIPAaBOYHAsI CUCTEMA).

11. MaTepuajibHO-TeXHUYecKas 0a3a, HeOOXO0AUMAS VISl OCYIIECTBJICHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHUILINHE

Ilepedyenn y4eOHbIX 1a0opaTopuii, ayIMTOPUIl, KOMIILIOTEPHBIX KJIACCOB

1. JTabopaTtopust Ne 3083, ocHaiénHas 000py10BaHUEM JIJIsl BHITIOJIHEHHS JITA0OPAaTOPHBIX PaboT
2. JIaboparopus Ne 30923, ocHaméHnHas 000pya0BaHHEM /ISl BEITIOTHEHHS Ta00PaTOpPHBIX paboT

ITepeyenb 0CHOBHOIO y4eOHO-1a00paTOPHOro 000pPyA0OBaHHS
1. BeIIpsIMHATETH

. BEChl aHAJTUTHUYECKHE
. MydepHas 1eyb

. BECbl TEXHUUYECKHE

. CyLIMJIbHBIN IIKad

. TEpPMOCTAT

. JUCTUILISITOP

. MEKPOKAJIBKYJIITOP IMPOrPaMMHUPYEMBIiA

O 0 3 O L AW

. CEKYHIIOMEP

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

11. nonomep-yHnuBepcanbublii 9B-74

12. crena «bBITOBBIE XUMUYECKUE UCTOYHUKHN TOKA»

13. ycraHoBKa Jy1s onpeeneHus oobemMa Boopoaa

14. yctaHOBKa 7151 IPOBEJEHUS pabOT MO NEKTPOXUMUN

15. xanopumerp

16. oOygaromye ¥ KOHTPOJIUPYIOIINE KOMITBIOTEPHBIE TIPOTPAMMBI
17. MUKpOCKOIBI.

18. KOMITIEKTHI IJ1aKaTOB IO OCHOBHBIM PA3eJIaM XUMHH.

12. UnHoBaumoHHbIe GopMbI 00Pa30BATEJIbHBIX TEXHOJIOTHIA
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http://192.168.0.1:8080/localdocs/himi/8.pdf

Bun 3agartus

®opMbI pabOTHI

Jlexkuu

J3

AHaJIN3 KOHKPETHBIX CUTYyaIlui
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1. KommneTeHUHH ¢ yKa3aHueM 3Tana ux (popmupoBanus B npouecce ocsoenuss OINOII

Kommnerennuu no qaHHOM nuciuiuinae GopMupyroTcs Ha 6a30BOM 3Tarie.

[Tnanupyemblie [Tnanupyemble pe3yabTaThl 00YUEHHUS 110 TUCIUILIHHE
pe3yabTaThl OCBOCHUS

onoIl 3HaHUS YMEHUS HaBBIKH

(KOMIIETEHIINHN )

OIIK-3 OOywarommiicss  moypkeH | OOydarommiics OOyvarommiicss JOJHKECH
TOTOBHOCTb 3HaTh: OCHOBHBIC 3aKOHBI | JOJDKEH YMETh: | BIAJCTh: HaBBIKAMU
OPUMEHSTh CHUCTEMY | XUMHH,  SIBICHHS U | HCIIOJIb30BaTh ONUCAaHMUsI  OCHOBHBIX
byHIaMEHTATbHBIX IPOIECChl, HAa KOTOPBIX | OCHOBHBIC XUMHUECKUE | XHMHUUECKUX  3aKOHOB,
3HaHUM OCHOBAHBI MPUHIIAIIEI | 3aKOHBI W TIOHSTHS B | SIBJICHHA W TIPOIECCOB,
(MaTeMaTUYECKHUX, NeHCTBUS 00BEKTOB | PO ECCUOHATILHOM Ha KOTOPBIX OCHOBAaHBI
€CTeCTBEHHOHAYYHBIX, | IPOPECCHOHATHLHON NCSTeABHOCTH W JUIS | IPUHIUIBI  JICHCTBHS
WH)KEHEPHBIX U | ICATEIILHOCTU U KOTOPBIC | PEIICHUS] HHKCHEPHBIX | 0OBEKTOB
HKOHOMUYECKUX) JUIS | UCHOJIB3YOTCS s | 3amad - (b1.6.08-Y.1) | mpodeccnonanbHOI
UJICHTU(HUKAIINH, peLICHHUsSI  MHXCHEPHBIX JeSITeIIbHOCTH u
dbopmynupoBanuss  u | 3a1a4 - (b1.5.08-3.1) KOTOPbIE HCIIOIb3YIOTCS
pelieHHs ISt pereHus
TEXHUYECKHUX u WH)KEHEPHBIX
TEXHOJIOTHYECKHUX 3amad - (b1.5.08-H.1)
npo0emM
OKCILTyaTaIuH

TPaHCIIOPTHO-TEXHOJI
OTMYECKUX MAaIlUH U

KOMIIJIEKCOB

[1K-44 OOyuatomuiics  nosmkeH | OOyuarommiics noswkeH | OOyvaromuiicss J0KeH
CHOCOOHOCTB K 3HATh! OCHOBHBIE | yMETh: HCIOJB30BaTh | BIAJIETh: HaBBIKAMU
IIPOBEIECHUIO CrocoObl  MPOBEACHUS | MHCTPYMEHTAIbHBIM U | HCIIOJIBb30BaHMS
WHCTPYMEHTAJIBHOTO | HHCTPYMEHTAJIBHOTO W | BU3YaJbHBIH KOHTPOJb | HHCTPYMEHTAIBHOTO U
U BU3YyaJIbHOTO BU3YaJIbHOTO  KOHTPOJIS | KayecTBa BU3YaJIbHOTO KOHTPOJIS
KOHTPOJIA 3a 3a Ka4eCTBOM | TOTUIMBHO-CMA304YHBIX | KauecTBa
Ka4eCTBOM TOIJIMBHO-CMA30YHbIX M | U JAPYIMX PAacXOAHBIX | TOIUIMBHO-CMA30YHBIX U
TOIJTMBHO-CMA30YHBIX | APYTHX pPacXoHBIX | MATEPHAJIOB, - | opyrux PacxXoTHBIX
U IPYTUX PaCXOJHBIX | MaTe€pUalOB - | (b.1.b.8-Y.2) MaTepHUaJloB, -
MaTepHayoB, (b.1.b.8-3.2) (b.1..8-H.2)
KOPPEKTHUPOBKHU
PEKUMOB UX
UCIOJIb30BaHUS

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

[Tokazarenu Kputepuu u 1mkasa olleHUBaHUs pe3yJabTaTOB 00YUYEHHUs O AUCHUILINHE
onenunBanus | HepgocraTouHblii JlocTatouHslit Cpennuii ypoBeHb BrIcoknii ypoBeHb
(3YH) YPOBEHb YPOBEHb
b1.5.08-3.1 | ObOyuaromuiics He OO6yuarommiics OO0yuaromuiics ¢ OO0yuaromuiics ¢
3HAET OCHOBHBIE ciabo 3Haer HE3HAUYUTEIbHBIMU Tpedyemoit
XUMHYECKHE OCHOBHBIE omroKaMu 1 CTETIEHbIO MOJHOTHI
3aKOHBI, SIBJICHUS XUMHUYECKHE OTJEIbHBIMU Y TOYHOCTH 3HAET
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Y TIPOIIECCHI, HA | 3aKOHBIL, SIBICHUA M | IpoOeraMu 3HaeT OCHOBHBIE
KOTOPBIX IPOLIECCHI, HA OCHOBHBIC XHMHUYECKHE
OCHOBAHBI KOTOPBIX OCHOBAHBI XMMHYECKHE 3aKOHBI, SIBICHUS U
TPUHIIMITBI TPUHIIMIIBI 3aKOHBI, SIBJICHUS U IPOIIECCHI, Ha
JeUCTBHA JeUCTBHUS 00BEKTOB IPOLIECCHI, Ha KOTOPBIX OCHOBAHBI
00BEKTOB po(eCCUOHATTLHON | KOTOPBIX OCHOBAHBI HPUHIUITBL
npodeccHoHaIbH JEATSILHOCTH U HPUHINTIBI JeUCTBHSA OOBEKTOB
Ol JIeATETIbHOCTU KOTOpBIC JeicTBUSL OOBEKTOB | MPO(eCcCHOHATBHOM
U KOTOPBIC UCIIOJIB3YIOTCS Il | PO(eCcCHOHATBHOM JeSTEIILHOCTH U
UCTIOJIB3YIOTCS penieHus JeATEIILHOCTH U KOTOpBIE
JUISL pEILICHHUS npodeccHoHaIbHBIX KOTOpBIC UCIIOJIB3YIOTCS ISt
npodeccHoHaIbH 3ama4y UCTIONIB3YIOTCS JUISt penieHus
BIX 33J1a4 peuieHus npodeccHoHaIbHBIX
npodeccuoHaIbHBIX 3amaq
3amadq
b1.5.08-Y.1 | O0yuaromuiics He OObyuaronmiics OOyuaronmiics OOyuaronmiics
yMeeT crmabo ymeer yMeeT yMeeT
UCTIOJIb30BaTh UCTIOJIb30BaTh UCTIOJIB30BATh UCTIOJIB30BATh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
XHUMHYCCKHUEC XHUMHYCCKUEC XMMHUYECKHE XHMHUYECKHE
3aKOHBI U TIOHATHS | 3aKOHBI M TIOHSTUSL | 3aKOHBI M TIOHSTHS | 3aKOHBI M MOHSATHSA
JUISL peILICHHUS ISl pEILICHUS JUISL peIICHUS JUISL peIICHHS
npodeccroHaIbH | TPOPECCHOHATBHBIX | MPOPECCHOHATIBHBIX | MPOPECCHOHATBHBIX
BIX 33124 3a1a4 3a1a4 ¢ 3amaq
HE3HAYUTEIEHBIMH
3aTpyJHEHUSIMU
b1.5.08-H.1 | O6yuarouuiics He OO6yuaromuiics OOyuarommiics ¢ OOyuaronmiics
BJIAJIEET ci1abo BiageeT HeOOJIBIINMA CcBOOOHO BIIaZIEET
HaBBIKAMH HaBBIKAMH 3aTpyJHEHUSMU HaBBIKAMH
PUMCHEHHS PUMCHEHHUSI BJIAJICET HaBBIKAMHU PUMCHEHHSI
COOTBETCTBYIOLIET | COOTBETCTBYIOILETO NPUMEHEHHS COOTBETCTBYIOIIETO
0 (bU3MKO-MaTeMaTHy | COOTBETCTBYIOIIETO | (DU3UKO-MaTeMaTHY
(Gu3MKO-MaTeMaTH | €CKOro ammapara, | (pu3nko-mMaremMaTud | €CKOro ammapara,
YEeCKOTo METO/IOB aHaJM3a U | €CKOro ammapaTa, | METOJOB aHajIH3a U
armapara, MOJICTTMPOBAHMsI, | METOJOB aHAIM3a M | MOJICIIUPOBAHUS,
METO/IOB aHaJM3a | TEOPETUYECKOTO U MO/JICIIMPOBAHMUS, TEOPETHYECKOTO U
u OKCTIIEPUMEHTAIBHO | TEOPETUYECKOTO M | IKCHEPHUMEHTAIBHO
MO/JICITUPOBAHUS, rO CCIICIOBAaHUS | DKCHEPUMEHTAIBHO | TO MCCIEIOBAHUS
TEOPETUYECKOTO U IPU PEIICHUN T'O UCCIICIOBAHUS IPU PEIICHUN
IKCIEPUMEHTAIBH | IPO(ECCHOHATBHBIX TIPU pEIICHUN npodecCHOHATBHBIX
Or0 MCCIIEe0BAHHUS 3ama4y npodecCHOHATBHBIX 3amaq
IPU PEIICHUN 3amaq
po¢eCCHOHAIIbH
BIX 33724
b1.5.08-3.2 | Ob6yuarouuiics He OO6yuaromuiics OOyuarommiics ¢ OOyuarommiics ¢

3HAET OCHOBHBIE
CIIOCOOBI
MIPOBEICHUS
MHCTPYMEHTAJILHO

ci1a0o0 3HaeT
OCHOBHBIE CIIOCOOBI

MIPOBEICHUS
UHCTPYMEHTAIbHOT

HE3HAYUTEILHBIMU
OIIMOKaMH U
OTEIbHBIMU

npoOenaMu 3HaeT

Tpedyemon
CTENEHBIO MOJHOTHI
¥ TOYHOCTH 3HAET
OCHOBHBIE CIIOCOOBI

'O U BU3YAJIBHOI'O O U BU3YAJIBHOI'O OCHOBHEIE CITOCOOBI IMPOBCACHUA
KOHTPOJIA 3a KOHTPOJIA 3a MMPOBCACHUA HHCTPYMCHTAJIbHOT
Kadu€CTBOM Kady€CTBOM HHCTPYMCHTAJIBHOT 0 1 BU3YAJIbHOI'O
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TOIUTMBHO-CMAa304 | TOIJIMBHO-CMa30YH 0 ¥ BU3YAJIbHOTO KOHTpPOJISI 32
HBIX U IPYTUX BIX U IPYTUX KOHTPOJIS 32 KauyeCTBOM
PacXoIHBIX PacXOJIHBIX KauyeCTBOM TOIUTMBHO-CMAa304H
MaTepHuaos - MaTepUajoB TOILJIMBHO-CMa304H BIX U IPYTUX
BIX U JPYTUX PacXoJIHBIX
PacXoaHBIX MaTepUajoB
MaTepHaJIOB
b1.5.08-Y.2 | O0yuarouuiics He OOyuatommiics OOyuarommiics OOyuaronmiics
yMmeeT cnabo ymeer yMeeT yMmeeT
HCIOJIb30BAaTh HCIO0JIb30BAaTh HCII0JIb30BaTh HCIIOJIb30BaTh
WHCTPYMEHTAJIbH | MHCTPYMEHTAJIbHBIN | HHCTPYMEHTAIBHBIA | HHCTPYMEHTAJIbHBIN
bIl U BU3YQJIbHBIN Y BU3YaJIbHBIN U BU3YaJIbHBIN Y BU3YyaJIbHBIN
KOHTPOJIb KOHTPOJIb KOHTPOJIb KOHTPOJIb
KadyecTBa KayecTBa KayecTBa KayecTBa
TOIUITMBHO-CMAa304 | TOIIMBHO-CMA304YH | TOIUIMBHO-CMAa304YH | TOIUIMBHO-CMAa304H
HBIX U IPYTUX BIX U JIPYTUX BIX U JIPYTUX BIX U JIPYTUX
PacXoIHBIX PacXoJIHBIX PacXoJIHBIX PacXoJIHBIX
MaTepHaJoB, MaTepHajoB MaTepHaJIOB MaTepHAJIOB,
b1.5.08-H.2 | OGyuaromuiics He Ob6yuarommiics OObyuaromuiics ¢ OObyuaromuiics
BJIQACET ci1abo BiIaaceT HEOOJIBIITUMU CcBOOOJIHO BJIAJICET
HaBBIKAMH HaBBIKAMH 3aTpyaHEHUSIMU HaBBIKAMH
HCIIOJIb30BaHMS HCIIOJIb30BaHMS BJIaJICET HaBbIKAMH HCIIOJIb30BaHUS
WHCTPYMEHTAJILHO | HHCTPYMEHTAIbHOT HCIIOJIL30BaHUSA UHCTPYMEHTAJIBHOT
T'0 ¥ BU3YAIILHOTO 0 ¥ BU3YaJIbHOTO UHCTPYMCHTAJIBLHOT 0 ¥ BU3YaJIIBHOTO
KOHTPOJIS KOHTPOJIS 0 U BU3YaIbHOTO KOHTPOJIS
KadyecTBa KadyecTBa KOHTPOJIS KadyecTBa
TOILTMBHO-CMA304 | TOIUIMBHO-CMAa304H KadyecTBa TOILJIMBHO-CMa304H
HBIX U IPYTUX BIX U JIPYTUX TOILJIUBHO-CMa304H BIX U JIPYTUX
PacXoIHBIX PacxXoaHbBIX BIX U IPYTUX PacXOaHbBIX
MaTepHaJIoB MaTepHajoB PacXoHBIX MaTepHUaJIoB
MaTepUajoB

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U (MJIM) HHbIE MATEPHAJIbI, HEO0OXOAUMBIE /IJISl OLCHKH
3HAHWH, YMeHHI U HABBIKOB M (WJIN) ONBITA 1eATEIbHOCTH, XapAKTEPHU3YIOLIHUX ITANbI
¢popmupoBanus komnereHuni B mpouecce ocsoenust OINOII

TumnoBsle KOHTPOJIbHBIE 3a/IaHUS U MaTEpUAIIbI, HEOOXOIUMBIE ISl OLICHKH 3HAHUM, YMEHUN U
HaBBIKOB, XapaKTEPHU3YIOMMX 0a30BbIA dTam (opMUpOBaHHS KOMIETCHIIMH B IPOIECCE OCBOCHUS
OIIOII, coxepxxarcs B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

Xumus. Kinaccel HeOpraHM4eCKHX COeAMHEHUI [ DNEeKTPOHHBIN pecypc] : METOJ1. mocodue / CoCT.:
A. B. Xoxmos, H. M. Ilatpakosa ; UI'AA .— Yensabunck: UT'AA, 2015 .— 21 c. : w1, Tabn. — 0,3 MB
— Pexwum nocryna http://192.168.0.1:8080/localdocs/himi/6.pdf

XoxnoB, A. B. Xumusa. Xumundeckass KMHETHKAa UM XUMHUYECKOE pPaBHOBECHE [DIJIEKTPOHHBIN
pecypc] : yaeonoe nmocodue / A. B. Xoxnos, H. M. Tlatpakosa ; UT'AA .— Yemssounck: UI'AA, 2015 .—
62 c. : w1, Tabn. — 0,3 MB .— Pexwum nocryna http://192.168.0.1:8080/localdocs/himi/5.pdf.

XoxnoB, A. B. Xumus [DnektpoHHblil pecypc] : yueOHoe mocobue / A. B. Xoxnos, H. M.

[Tarpakosa ; UI'AA .— Yemssobunck: UI'AA, 2015 .— 131 c. : tabn. — C mpun. — 0,9 MB .— Pexum
noctyna http://192.168.0.1:8080/1ocaldocs/himi/3.pdf.
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XoxmoB, A. B. Xumwus. Xumudeckas TepMOJIMHAMUKA [DJIEKTpPOHHBIA pecypce]| : ydeOHOe
nocobue / A. B. Xoxmnos, H. M. Ilarpakosa ; UI'AA .— Yens6unck: UT'AA, 2015 .— 30 c. : Tabn. —
bubnmorp.: c. 29 — 0,3 MB .— Pexxum goctymna http://192.168.0.1:8080/localdocs/himi/4.pdf.

Xumus. I'maponus [DnekTpoHHBIA pecypc] : MeToa. mocobue / coct.: A. B. Xoxmnos, H. M.
[Tarpakosa ; UI'AA .— Yemsaounck: UI'AA, 2015 .— 24 c. : tabn. — C npun. — 0,3 MB .— Pexum
nocryma http://192.168.0.1:8080/localdocs/himi/2.pdf.

OKHCTUTENIEHO-BOCCTAHOBUTEIBHBIC PEAKIINU [ DIIEKTPOHHBIN pecypc] : METOIMYECKOe Tocodue
/ coct.: A. B. Xoxmnos, H. M. Ilarpakosa ; U'AA .— Yemsabunck: UI'AA, 2015 .— 36 c. : Tabn. — C
npun. —  bubmmorp.: c¢. 30 (4 wmazB) .— 04 MB .— Pexum pocryna
http://192.168.0.1:8080/localdocs/himi/7.pdf.
JlaHHBIE METOINYECKUE MATEPUAITBl UCIIOJIB3YIOTCS TIPU aHATN3€ KOHKPETHBIX CUTYyaui (cM. .12
PII/1)
4. MeToanyecKue MaTepuaJibl, ONpe/esasiiolue MpoueIypbl OLeHUBAHUS 3HAHUIA,
YMEHHUIi, HABBIKOB U (MJIH) ONBITA 1eATEJbHOCTH, XaPAKTEPHU3YOIIHX ITan(bl)
(popmupoBaHusi KOMIETeH U

B naHHOM pa3znene MeTOOMYECKHE MaTepUallbl, OINPEACISIONIUME IPOLEAYpPbl OLICHUBAHUS
3HaHWUW, YMEHUH, HABBIKOB, XapaKTEPHU3YIOIIUX 0a30BbIi 3Tan (GOpMHUPOBAHUS KOMIIETCHLUN IO
JUCHUIUIMHE «XUMUS», IPUBEACHBI IPUMEHUTENBHO K KaXKIOMY U3 MCIOIb3YEMbIX BHJIOB TEKYIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOU aTTecTalliy 00yJaroIuxcsl.

4.1. OueHo4HbIe CPeACTBA JJIsl MPOBEICHUS TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH

4.1.1. Otuer o nabopatopHoii pabote

Otuet no mabopaTopHON pabOTEe UCTIONIB3YETCS ISl OIEHKH Ka4eCTBAa OCBOCHHS 00YyJarOIIUMCS
OCHOBHOI TpodeccnoHambHOM 00pa30BaTeNbHOM MPOTPaMMBbl MO OTAEIBHBIM TeMaM JAHCIUILTHHBL.
Conepxanne u popma oTdeTa 1o J1abopaTOpHbIM paboTaM MPUBOIUTCS B METOJUYECKUX YKA3aHUAX K
naboparopubiM pabotam (m. 3 POC). ComepxaHue oTueTa M KPUTEPUU OIEHKM oTdera (Tabi.)
TOBOJIATCSL IO CBEJCHHS OOy4arolIWXcs B Hadaie 3aHsATHH. OTUeT OICHHWBAETCs MO YCMOTPEHUIO
MpernojaBaTeNiss OLEHKOW «OTIUYHOY», «XOPOIIO», «yTOBIETBOPUTEIHHOY», «HEYIOBIECTBOPUTEIHHOY
WM OLEHKOHN «3auyTeHO», «He 3a4TeHo». OleHKa «3a4TeHO» CTaBUTCs oOydaromumMmcs, yposeHb 3YH
KOTOPBIX COOTBETCTBYET KPUTEPUSM, YCTAHOBICHHBIM [JISl TMOJIOKUTEIBHBIX OIIEHOK («OTIHYHOY,
«XOPOIIOY, «YIOBJICTBOPUTETHHO»). OlleHKa 00BABIAECTCS 00yUYaroOmEeMyCsi HEITOCPEICTBEHHO TOCIIe
C/1ayu OTYeTa.

Ilkana Kpurtepun onenuBanus

- U3JI0KCHUC MaTCpurajia JOTUIYHO, I'PaMOTHO,
- CBOGO)IHOC BJIaJJCHHUC TepMHHOHOFHCﬁ;
- YMCHHC BBICKA3bIBATb U 000CHOBATh CBOU CYKACHUA IIPU OTBETC HaA

Onenka 5
KOHTPOJIBHBIC BOIIPOCHI;
(oTnMyHO)
- YMEHHE ONUCHIBaTh XUMUUYECKUE 3aKOHBI, IBJICHUS U MPOLECCHI;
- YMEHHE MMPOBOJIUTH U OIEHUBATH PE3YyIbTaThl U3MEPECHHUIA;
- CIIOCOOHOCTD pelIaTh 3aJIauu.
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPAaMOTHO;
- cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;
Onuenka 4 - OCO3HAaHHOE IPUMEHEHHE TEOPETHUECKUX 3HAHUU [UIsl OMHMCAHUA
(xopor110) XUMUYECKHX 3aKOHOB, SIBICHUH W MPOLIECCOB, PEIICHHS KOHKPETHBIX

3a7a4, MPOBEACHUS W OLEHMBAHUS pE3yJbTaTOB H3MEPEHUH, HO
coJiep>kanue ¥ opma OTBETa HMEIOT OT/ACIbHBIE HETOUYHOCTH.
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- U3JIOXKCHUE MaTepHaa HeIloJIHO, HeIOCIE0BaTEbHO,
- HCETOYHOCTH B OIPCACICHUU HOHSITI/If/’I, B NPUMCHCHUU 3HAaHUH JJIL
ONHMCAaHMs XHMHYECKHX 3aKOHOB, SBICHHH W MPOLIECCOB, DEIICHUS
KOHKPCTHBIX 3a/1a4, IPOBCACHUS U OLICHUBAHUA PC3YyJIbTATOB H3MepeHHﬁ,
- 3aTPY/AHCHUS] B 00OCHOBAHHH CBOHX CY)KICHUIA;

- oOHapyXMBaeTcs HEIOCTaTOYHO TIYOOKOE IMOHMMAaHUE H3YYEHHOTO
MarepHana.

Onenka 3
(YIOBIIETBOPUTEIIHLHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHI; TOMYIIEHbI OMIMOKN

B OINpEJCIICHUN MOHATHIA W OMHMCAHWM XMMHYECKUX 3aKOHOB, SBJICHUH U
Onenka 2 IIPOLIECCOB, MCKAKEH HUX CMBICI, HE pELIEHBbl 3aJaud, HE IMPaBUIbHO

(HEYIOBJIETBOPHUTEIIFHO) | OLICHUBAIOTCS PE3yIbTaThl H3MEPEHUIL;

- HE3HaHHWE OCHOBHOTO MaTepHaja y4eOHOW MporpamMMbl, JOMYCKAIOTCS

rpyObI€ OIIMOKHU B U3JIOKCHHH.

Hkana Kpurepun oueHuBanus

- U3JI0’KEHHE MaTepHalia JJOTHYHO, TPaMOTHO;

- cBOOOIHOE BJIaJI€HHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U 0O0OOCHOBATH CBOM CYXJEHUS IPH OTBETE Ha

KOHTPOJIbHBIE BOIPOCHI;

- YMEHHUE ONUCHIBaTh XUMUYECKHUE 3aKOHBI, SIBJICHUS U ITPOLIECCHI;

- YMEHHE NPOBOIUTH U OLICHUBATh PE3YJIbTaThl H3MEPEHU;
- CIIOCOOHOCTH peIIaTh WH)XXEHEPHbIE 3a/1auM (JOIyCKAETCs Hallndue
MaJO3HAYUTENbHBIX OIIMOOK MM HEJOCTATOYHO IOJHOE PACKpBITHE
CoJiepKaHHWEe BONpPOCA WJIM TOTPEIIHOCTh  HENPUHLUIUAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1LeHKa «3a4TEHO»

- OTCYTCTBUE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUM; JOMYyILEHbI
OLIMOKU B OINpENEICHUN MOHATUI U OMMCAHUM XUMHUYECKUX 3aKOHOB,
SBJICHUN W TIPOLECCOB, MCKAXEH MX CMBICI, HE PELIEHBI 3a/a4yu, HE
MIPaBIWJIBHO OLIEHHUBAIOTCS PE3YJIbTaThl N3MEPEHUI;

- He3HaHUE OCHOBHOT'O MaTepuaia yueOHOH MporpaMMsl, JOMYCKAOTCS
rpyOble OITMOKH B M3JI0KEHUU.

OHGHKa «HEC 3a4YTCHO»

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOUHOI aTTecTAlNU
4.2.1. 3auer

3auer sBiuseTcs (OpMOM  OIEHKM KadecTBa OCBOCHHUS  OOYYarONIUMCS  OCHOBHOM

npogeccuoHaIbHON 00pa30BaTENbHOM MIPOrpaMMBI IO paszenam AucuuIuinHbL [1o pesynpraTam 3auera
oOyuarolemMycs BHICTaBIISIETCS OLIEHKA «3aUTEHO» WIH «HE 3a4TEHOY.

3ayeT TOPOBOAUTCS MO OKOHYAHWM UTEHHMsS JIEKIMA U  BBIIOJIHEHUS J1aOOpaTOPHBIX
(MpakTUYeCKUX) 3aHATUNA. 3a4eTHBIM SBJSIETCSl TMOCJIEIHEee 3aHATHE 10 AMCHMIUIMHE. 3ader
NPUHUMAETCs TMpenoJaBaTeIsiMU, NPOBOAMBIIUMH J1a0OpaTopHble (MPaKTHUECKUE) 3aHATHS, HIU
YUTAIOIIKMMU JIEKIIUU TI0 TaHHOM AucuMIunHe. B ciyyae oTCyTCTBUS BeAylIero mpenojaBaTess 3a4eT
NPUHUMAETCs TpernojaBareieM, Ha3HAa4YeHHbIM pachopsbDkeHueM 3aBenytomiero kadenpoit. C
paspelleHusl 3aBeylollero kageapoil Ha 3adeTe MOXKET MPHUCYTCTBOBATh IMpernojiaBaTelb Kadeapsl,
MIPUBJICUEHHBIH JIJIsl TOMOIIM B IpUEME 3a4eTa.

[IpucyrcTBHe Ha 3aueTax mpenofaBaTenell c Japyrux Kadeap Oe€3 COOTBETCTBYIOIIETO
pacropspKeHHs PeKTopa, IMPOPEeKTopa Mo yueObHoil pabote wiu aekaHa ¢akyabTeTa He JOIyCKaeTcs.

®opMBbl IPOBEACHUSI 3a4ETOB (YCTHBIN OIPOC 10 OuieTaM, TUuChbMeHHas paboTa, TECTUPOBAHUE U
1p.) oTpenemsitoTcs Kadeapoi 1 TOBOIATCS A0 CBEACHUS 00YJAIOIIUXCS B HAUalIe CeMecTpa.
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Jns  mpoBeneHUs 3aueTa BeAYIIMHA MpenojaBaTelb HaKaHyHE TIOJIy4aeT B JIeKaHaTe
3a4eTHO-9K3aMEHAI[MOHHYI0 BEIOMOCTb, KOTOpas BO3BpalllaeTcs B JEKaHaT I0C/Ie OKOHYaHUs
MEpPOIPUATHS B IEHb IPOBEACHMSI 3a4€Ta WK YTPOM CJIEAYIOUIETO JIHS.

OOyuaromiuecs pH sIBKE Ha 3a4eT 00s13aHbl UMETh MU ceOe 3aYETHYI0 KHUKKY, KOTOPYIO OHU
IIPEIBABIAIOT IPENIOAABATEIIIO.

Bo Bpems 3auera 00y4aromuecst MOTYT I10JIb30BaThCsl C Pa3pellieHus BEYILEro NpenoaaBaTess
CIPaBOYHON M HOPMATHBHOM JTUTEPATYPOM, APYTUMH MOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpems noaroToBku otrBeTa B yCTHOU (popMe Ipu cllaue 3aueTa JOHKHO COCTaBIsATh He MeHee 20
MUHYT (I10 >KEJIaHUI0 00YYarOIIerocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpems orBera - He Gonee 10
MHUHYT.

[IpenoaBaTemnto MpenoCTaBISIETCs IPABO 3a/1aBaTh 00YUYAIOIIUMCS JOMOJTHUTEIBHBIE BOIPOCHI
B PaMKax MPOrpaMMbl AUCHUILINHBL.

KauecTBeHHast ~ OLEHKAa  «3a4TEHO», BHECEHHass B  3aUeTHYI0  KHWXKKY U
3aYeTHO-9K3aMEHAI[MOHHYIO BEJIOMOCTb, SIBJIETCSI PE3YyJIbTaTOM YCIEIIHOTO YCBOEHHUS Y4eOHOro
MaTepuaia.

Pe3ynbTat 3aueTa B 3aU€THYIO KHUKKY BBICTaBIISIETCS B JIEHb [IPOBE/ICHUS 3a4eTa B IPUCYTCTBUU
camoro oOyuqaromerocs. [Ipernonasarenu HeCyT IepCOHANBHYIO OTBETCTBEHHOCTh 3@ CBOEBPEMEHHOCTD
U TOYHOCTb  BHECEHMs  3amuced O  pe3ynbTaTaX  IPOMEXKYTOYHOW  aTrTecTalud B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHUKKH.

Ecnu oOyuaromuiics sSBWICA Ha 3a4eT M OTKA3ajcsi OT MPOXOXKACHUS aTTECTAllUd B CBS3U C
HEMNOJIrOTOBJIEHHOCTHIO, TO B 3aU4€THO-3K3aMEHAIIMOHHYIO BEJIOMOCTb €MY BBICTABIISIETCS! OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHAIIMIOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CIUCBIBAHUE, HCIIOJIb30BaHUE OOYYarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKONHUCHBIX MaTEpHUajoB, MOOWJIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUI0B JTMUYHOW KOMMYHHUKALIMOHHOM 1 KOMITbIOTEPHOM TEXHUKHU BO
BpeMs 3ayeTa 3amnpeuieHo. B ciayuyae HapylieHus 3Toro TpeboBaHUs IMpenojaBaTesb 00s3aH yoaluTh
00y4JaroIerocst U3 ayIMTOPHH U MPOCTAaBUTh EMY B BEZIOMOCTH OLICHKY «HE 3a4TE€HO.

OOyyaromMcsi, HE COABIIMM 3aueT B YCTAHOBJICHHBIE CPOKH IO YBAKUTEIbHON NpPUYMHE,
MHIVBUAYAJIBHBIE CPOKH IIPOBEACHMS 3a4€Ta ONPEAEIIAIOTCS TPUKA30M PEKTOPa Y HUBEPCUTETA.

OOyuaromuecs, MMEIOLIME AaKaJeMUYECKyI0 3aJ0/DKEHHOCTb, CHAIOT 3a4eT B  CPOKHU,
ompejnenseMble YHHUBepcUTeTOM. MH(opmamus o JIUMKBUIAIMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelleHus JeKkaHaTa U JJOCPOYHas cllaya 3aueTa C 3alUChi0 Pe3ylbTaToOB B
JK3aMEHALIMOHHBIN JIUCT.

WMHBanuapl ¥ JUIa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS, MOTYT CJaBaThb 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IJIaHOM. VHBaNWIbl U JIMLIa C OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBbsI, UMEIOIIIME HAPYIIEHUSI OIOPHO-/IBUraTeIbHOTO arnmnapaTa, JOIMyCKalTCs Ha
aTTeCTallMOHHbBIE UCTIBITAHUS B COITPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXK/IAIOIIUX.

[Tponienypa mpoBefeHUsS NPOMEXKYTOUHOW aTTeCTallMd s OCOOBIX CIIydaeB H3JI0KEHA B
«[TonoxeHnu o TeKyIeM KOHTPOJIE YCIIEBaeMOCTH M MPOMEXYTOUHON aTTeCTalluu O00y4aromuxcs 1o
OIIOII 6akanaBpuata, cnenuanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY (2016
r.).

Illkana u KpUTCPpUHU OLCHHUBAHUA OTBCTA O6y‘~IaIOH_[CFOC$I MMPEACTaBJICHBI B Ta6J'II/II_[C.

IlIkana Kputepun onenuBanus
3HaHWE  MPOrPaMMHOrO0  MaTepuanga, YCBOCHHE  OCHOBHOM W
JIOTIOJIHUTEIILHOM ~ JIUTEpaTyphl,  PEKOMEHIOBAHHOW  IIPOrpaMMoi

JTUCIUIUIMHBI, TIPABUJIPHOE pEIlleHnEe MHXKEHEPHOM 3ajauu (JIomycKaercs
HAIMYUE MAaJO3HAUUTENbHBIX OMMOOK WM HEAOCTAaTOYHO TIOJTHOE
PacKpbITUE COJEpKAaHUE BOMPOCA UM MOTPEUTHOCTh HEMPUHIIUITUAIBEHOTO
XapakTepa B OTBETE HA BOMPOCHI).

OLIEHKA «3a4TEHOY
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O1eHKa «HE 3aU4TEHOY

npobenbl B 3HAHMUAX  OCHOBHOTO  IPOrPaMMHOrO  Marepuana,
MPUHIMITHATBHBIC OIMUOKHU TIPU OTBETE HA BOMPOCHI.

Nouvhkobd—

o

13

30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41

BOHpOCLI K 3a49€Ty

OcHOBHBIE 3aKOHBI XUMHH.

OKBHBAJICHT 2JIEMEHTOB. 3aKOH SKBUBAJICHTOB.

OKBUBAJIECHTHI IPOCTHIX U CIOXKHBIX BEILIECTB.

CoBpeMeHHast TEOpHsI CTPOSHMSI aTOMa.

[opsimok cocTaBieHus NEKTPOHHBIX opmyi. [Ipumepsr.

PacnpezeneHnue 37€KTpOHOB 10 SHEPIeTUUECKUM sTUEHKaM.

OHeprus MOHU3ALMHU U JIEKTPOOTpULIaTENbHOCTE. I3MeHeHue ux B nepuogudeckoi cucreme /1. 1.

Meunneneena.

CKopoCTh XMMHUYECKUX peaKlMid. 3aKOH JeMCTBYIOLIMX Macc.
3aBUCUMOCTb CKOPOCTH PEAKLIUU OT TEMIIEPATYPBHI.

. Xumunueckoe papHoBecue. Koncranra paBHosecus. [Ipunnun Jle—Illarenbe.
11.
12.

1-—3akoH TepMoanHaMUKH. DHTanbnus. Tepmoxumuueckue ypaBHenus. 3akoH ['ecca.
2—3aKoH TepMoanHaMuKH. DHeprus [ mo0ca. Hampasinenne mpoTekaHus MPOIECCOB.

. XapaKTepucTUKa MOJSIPHON U HETIOJSIPHOM KOoBaJleHTHOMU cBs3H. [IpuBecTu npumepsl.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

JloHOpHO-aKkuenTopHas cBs3b. [Ipumepsl.
Boaoponnas cBsa3b. [Ipumepsi.
HNonnas cBs3b. [Ipumepsl.
CriocoObI BhIpayKEHUSI KOHIICHTPAI[MH PACTBOPOB.
PactBops! HeanekTpoutoB. duddysus. Ocmoc. 3akon Baat-Todda.
JlaBneHue napa HaJ pacTBopamu. 3akoH Payis (1).
N3menenne TemriepaTypbl KUTICHUS U 3aMEP3aHus pacTBOPOB. 3akoH Payis (2).
PacTBOpbI 351eKTpouTOB. M30TOHNYECKH KOAPPHUIIUEHT.
Teopust 3MEKTPOIUTHUYECKOMN TUCCOLMALINN.
CryneHuaTas 1ucconyanys KMCJIOT, OCHOBAaHUMN U COJEH.
Crenenp aucconuanuy. @akTopel, BIUSAIOLUINE HA CTENEHb TUCCOLMALINN.
Honnoe npoussenenue soasl. PH cpensl. Maaukatopst.
Bo3moskHble cityyan ruaposnsa cosei. [Ipumepst.
OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakiuu. [Iprmepsl.
AMpoTepHOCTS.
OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBOWMCTBA 3JIEMEHTOB W MX MosoxeHue B cucreme J[.M.
MenpeneeBa. OCHOBHBIE OKMCIUTENIN U BOCCTAHOBUTEIIN.
DJIEKTPOAHBIN MOTEeHIMAA. BOIOpOIHbBIN 3JEKTPOSI.
HopManbHble 351eKTpOIHbIE TOTEHIMAIBL. Psi HanpsKeHU METalIoB.
lanpBanmyeckuii anement. [Ipumepsl.
TonnuBHBIE 2IEMEHTHI.
OJ1C ransBannveckoro snemeHTa. @opmyina Hepucra.
DNEeKTpOIN3 pacTBOPOB U pacIuiaBoB. 3akoH Papajes.
[Tpoueccrl, mpoTeKarolye MpHU 3JIEKTPOJIM3E C PacTBOPUMBIM aHojoM. OOjacTu HpUMEHEHUS
NEKTPOJIN3A.
AKKyMyJIATOpBL. THITBI aKKyMYJISATOPOB.
IIpoueccel, npoTeKaromue Ipy paspsiKe U 3apsaKe CBUHIIOBOIO aKKYMYJIATOPA.
OO01me XUMAYECKUE CBOMCTBA METAJLIOB.
B3anmoneicTBre METAIIOB C KUCIOTAMM.

. A3orHas xkuciiora. OcoOOEHHOCTH B3aUMOIENCTBUSA C METAIIAMHU.
42.
43.

MeTo/bI TONTy9eHUsT METAIIOB U3 py. [IpruMepsl COBpEMEHHBIX CITIOCOOOB MOTyUEHUSI METAIIIOB.
Kommiekcusie coequnenus. [Ipumepsl. Buemnss u BHyTpenHss cdepsl. KommnekcoobpazoBarensb.
3apsin koMmIuiekcHOro nona. Koopannamuonnoe yucio. JIuranasl.
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44,

45.

46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

[Tonmumepsl. @U3UKO - MEXaHUYECKUE CBOWMCTBA MOJMMEPOB. TpH COCTOSIHHS: CTEKIO00pa3Hoe,
BBICOKORJIACTUYHOE, BA3KO—TEKyUee.

[Honumepsl. [Ipupoaneie u cunTeTnueckue noaumepsl. CocraB noaumepoB. 3BeHo. Llens. CteneHb
nonumepuzauuu. [Ipumepst.

[Tnactmaccel. CocTaB, oayyeHUE, CBOMCTBA U IpuMeHeHue. [Ipumepsl.

[Tonumepsl. CriocoObI MOTyYEHUS TOTUMEPOB.

Buns! kaydaykos. [Ipumepsl, cBOWCTBa, IPUMEHEHUE.

[Tonustunen. [omuxnopsunui. [Tonyyenue, cBOICTBa U MPUMEHEHHE.

[Monmuterpadropatunen. Ilomydyenune, cBoicTBa U MPUMEHEHUE.

CuHTeTHYecKHe BOJIOKHA, KilaccuduKalus, o01e CBONCTBA, OIy4eHHUEe, IPUMEHEHUE.

Koppo3sus meramios. MexaHu3M KOppO3MOHHBIX IIporeccoB. [Ipumepsl.

ATMocdepHas Koppo3usi.

MeTo/1bl 3aIKThI METAIVIOB OT KOPPO3HH.

Koppo3uonnsie mpouecchl, NpOTEKAOIINE NPU HAPYIIEHUH METAIIMYECKUX TTOKPBITUH.
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