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1. O01mue moj10KeHu s

JNucuunianaa «XuMHUS» OTHOCUTCS K OCHOBHOW 4acTH y4eOHOro Iuiana Oioka 1, BXoasIero B co-
cTaB oOpaszoBarelbHON IporpamMmbl Beiciiero oopazoBanus 23.05.01 — «HazeMHbIe TpaHCIIOPTHO — TeX-
HOJIOTUYECKHUE CPEACTBay (crienuanu3anus — «ABTOMOOMIN U TPAKTOPBI»).

HopmaTtuBHo-mMeTonnueckoit 6a3oit s pa3zpaboTku pabodueld mporpaMMbl y4eOHON AMCHUITIIMHBI
«XUMHS» SIBIISFOTCSA:

» @epepanbHbiii 3akoH "OO6 obOpazoBanuu B Poccuiickoit Deaepanuu'", yTBEpKIACHHBIA MTPUKA30M
Muno6paayku PO Ne 273-D3 ot 29.12.2012;

» [Ipuka3z Muno6prayku Poccun Ne 301 ot 05.04.2017 r. O6 yTBEp>KIeHUHU TOPSIKA OpTraHU3aAINH
U OCYILECTBIICHHSI 00pa30BaTEIbHOMN JEATEIEHOCTH MO 00pa3oBaTEIbHBIM MPOrpaMMaM BBICIIET0 00pa-
30BaHUs - MporpamMmam OakajaBpuara, IporpaMmam CleluaaIuTeTa, IporpaMMaM MarucTparypsbl.

» @enepanbHBIA TOCYAAPCTBEHHBI 00pa30BaTEIbHBIN CTAaHAAPT BBICIIETO OOPa30BaHMS 11O CICIIH-
anpHOCTH 23.05.01 «HazeMHble TpaHCIOPTHO-TEXHOJOTUYECKHE CPEACTBa» (YPOBEHb CHEIHAIUTETA)
YTBEPKACHHBIN MTpuKa3oM MuHuctepcTBa oopazoBanus U Hayku Poccuiickoit @enepanuu ot 11.08.2020
r. Ne 935 u 3apeructpupoBandbiM B Muntoct Poccuu ot 25.08.2020 Ne 59433,

* Ilpuka3z MunucrtepcTBa TpyJa U colMaabHOM 3amuThl oT Poccuiickoit @enepanuu ot 23 mapra
2015 r. N 187100 yrBepxkaenuu npodeccuoHanbHoro cranaapra «33.005 «Crnenuanuct no TeXHU4ecKo-
My JUarHOCTHUPOBAHHUIO U KOHTPOJIK TEXHUYECKOI'O COCTOSHUS aBTOTPAHCIIOPTHBIX CPEJCTB MPHU MEPUO-
JUYECKOM TEXHUYECKOM OCMOTPEY.

* Ilpuka3z MunucrepcTBa TpyJaa U couuanbHOM 3amuThl oT Poccuiickoit @eneparun orl3.03.2017
r. Ne 2751 00 yTBepkaeHuu npodeccuonanbHoro crangapra 31.004 «Crenuanuct mo MexaTpoHHBIM CH-
CTeMaM aBTOMOOMIIS.

* VYyeOHble MIaHbl 00pa30BaTENbHOI MPOrpaMMBbl BhICIIET0 00pazoBanus crenuansHocty 23.05.01
— «HazeMHbIe TpaHCIOPTHO — TEXHOJIOTMUYECKUE CPEACTBay (crennain3anus — «ABTOMOOUIN U TPAKTO-
PBI»), MOATOTOBKHU CIELUAINCTOB [0 OYHOM U 3a0uHON (popMe 00ydeHus, 0OA0OpEHHBIN YUEHBIM COBETOM
YTJITY (mpotokon Ne8 ot 27.08.2020) u yrBepxaenusbiii pekropom YIJITY (27.08.2020).

OO0yuenue no obpazoBatenbHoi nporpamme 23.05.01 — «HazemHble TpaHCTIOPTHO — TEXHOJIOTHU-
YecKHue cpeicTBay (crnennann3anus — «ABTOMOOWIN U TPAKTOPbI») OCYIIECTBISETCS Ha PYCCKOM SI3bIKE.

2. IlepeyeHb NJIaHUPYEMBIX pPe3yJILTATOB 00yUYeHHUsI N0 TUCHHUIJINHE, COOTHECEHHBIX ¢ MJIAHUpYe-
MBIMH pe3yJbTaTaMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbl

[TnanupyembIMH pe3yiabTaTaMu 00y4eHHsI IO AUCLUILIMHE SBISIOTCS 3HAHUS, YMEHUs, BIaJJCHUS
W/WIN ONBIT JIEATENbHOCTH, XapaKTepU3YIOLIUe 3Tarbl/ypoBHU (OPMUPOBAaHUS KOMIIETEHIMM U obecrie-
YHMBAIOLIUE JOCTH)KEHHUE IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS 00pa30BaTEeIbHON MPOTrPaMMBI B IIEJIOM.

Leab ocBoOeHMS TMCUMIVIMHBI — MOJyYE€HUE 3HAHUW O CTPOEHUU BELIECTBA, MPUPOJE XHUMHUE-
CKOMH CBSI3M M CBOMCTBAaX pa3iIM4HbIX KIACCOB XMMUYECKHX JIEMEHTOB, COEIMHEHNH, BEIECTB U MaTEPU-
aJIoB, ¥ MpUOOpETeHHE MPAKTUYECKUX HABBIKOB 10 U3YYEHUIO U XMMHUYECKOMY aHalIM3y pa3jNYHbIX Be-
LIECTB OKPYXAIOIIEr0 MUpa, MPUMEHEHNE MOJYYEHHBIX 3HAHUW JJI ONMCAHMS TEXHOJOTMYECKUX IpO-
[ECCOB, MMPOUCXOIAIINX B OKPYKAIOIIEM MHUPE.

3agauu AMCHMILINHBI:

— 3QJI0KUTh OCHOBBI 3HAHUM O CTPOEHUM BEIECTBA, IPUPOJIE XUMUUECKON CBSA3U U CBOMCTBAX pas-

JIUYHBIX KJIACCOB XUMUYECKUX JIEMEHTOB, COEIMHEHNH, BEIIECTB U MAaTEPUATIOB;

— HAY4YHUTbh UCII0JIb30BaTh OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH JJIsl IPOrHO3UPOBAHMSI U ITPOBE-
JIEHUS] XUMUYECKUX IKCIIEPUMEHTOB;

— HAy4UTh NMPOU3BOJUTH aHAIU3 U OO0pabOTKY MOJYYEHHBIX PE3yJbTaTOB, UCIOJIb30BaTh MeEXa-
HU3MBI XUMUYECKUX PEAKLUH, IPOUCXOIALINX B TEXHOJIOTMUECKUX MPOLIECCAX U OKPYKAIOIIEM MUPE;

— YAEIUTh BHUMaHKHE (POPMUPOBAHUIO HAYYHOTO MBIIIJICHHUS;

— pa3BUTh HABBIKK PaOOTHI C XUMHUUYECKUMH BEIIECTBAMH, XMMUYECKOH TIOCY 101, TPUOOpaMu 1
o0opyIoBaHUEM;



— JlaTh NPEJCTABIECHNE O TOKCUUYHOCTH TE€X WJIM MHBIX BELIECTB U IPOJYKTOB, C KOTOPHIMH BO3-
HUKHET HEOOXOJMMOCTh paboTaTh B CBOEH MpodeccuoHANIbHOMN 1eITeIbHOCTH.

IIponecc n3yyeHusi AMCHMILVIMHBI HANPaBJieH HA (popMupoBaHue cieaymoueii odmenpodeccu-
OHAJLHOM KOMIIETeHIINH .

OIIK-1 - cnoco0eH cTaBUTh U pelIaTh HHKEHEPHbIE M HAyYHO-TEXHUYECKHUE 3a/1a4H B cepe cBoeH
npoecCHOHANBbHOM JEATENIbHOCTH U HOBBIX MEXKIUCLHMILUTMHAPHBIX HAMpPaBIEHUN C HCIIOJIb30BAHUEM
€CTECTBEHHOHAYYHBIX, MATEMaTHUYECKUX U TEXHOJOTUYECKUX MOJEIEN

B pe3yabTare u3ydyeHusi AMCHUIIMHBI 00Y4YAIOIUICS J0JIKEH

3HATh:

— OCHOBHBIE XMMHUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHUYECKUX MPOIIECCOB, B3au-
MOCBSI3b COCTaBa, CTPYKTYPHI, CBOMCTB U PEAKLIMOHHOW CIIOCOOHOCTH XMMHYECKHX BEIECTB; O XUMHYE-
CKHX CBOMCTBaX OCHOBHBIX KJIACCOB COSAMHEHHM U METOJIaX UX MOTYYCHHUS,

yMeThb:

— HCIOJIb30BAaTh OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX peakUUd MPU U3YYCHUU U
aHaJIM3€ COeIMHEHNH, BEIIECTB U MaTepHAJIOB OKPYKAIOILIEr0 MUPa,

— MPUMEHATh XMMHUYECKUE 3aKOHBI MPU pa3paboTKe, aHalu3€e, OMUCAHUHU U MOJEIUPOBAHUH METO-
JIOB ¥ CIIOCOOOB TIOJTYYEHHUS U U3YYCHUSI ONOXUMHUUECKUX CUCTEM.

BJIA/IETh:

— HaBbIKaMU IPOBEJICHUSI XUMHUYECKOI0 3KCIEpUMEHTa, 0OpabOTKM U ONMCAHUS IOJIyYEHHBIX pe-
3yJbTATOB.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTeibHOIl POrpaMMbl

JlanHas yuyeOHasi JUCHMIUIMHA OTHOCUTCS K 00sS3aTeNIbHON YacTH, YTO O3HayaeT (opMHUpOBaHUE B
nporecce 00ydeHus! y 00y4yaronmxcs OCHOBHBIX MPO(eCCHOHAIbHBIX 3HAHUM M KOMIETEHIIUH B paMKax
BbIOpPaHHOM crienMaIn3aluu.

OcBoeHME TaHHON TUCIUIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM ISl TOCJIEAYIOIIET0 U3yUeHUs
mucuuruinH OITOIT u HanucaHus BBIMTYCKHOM KBaNU()UKALMOHHONW paboOTHI.

Hepequb 0666‘1’16111/[661}01/{41/[)6, conymcmeyiomux u 06€Cn€HMGCleMle al/lClx;l/ll’l]ZLlH
O06ecneynBaroIe ConyTcTByroume ObecrieynBaemMble

1 MaremaTtunka MaremaTtuka I'mapaBavka U THAPO-TTHEBMONIPUBOT
®usuka dusuka MarepuanoBeaenue. TeXHOIOTHS KOH-
CTPYKLIMOHHBIX MAaTEPHUAIIOB

Okonorus VYyeOHast mpakTHKa (03HAKO-
MUTEIIbHAS PAKTHKA)
Xumust ConpoTHBIIEHNE MATEPUATIOB
TerutorexHuka

3 Teoperuieckass MEXaHUKa
4
5
6 Jleranmu mammH
7
8
9

I'uapaBnrueckue U MHEBMAaTUYECKHUE CH-
CTEMbI aBTOMOOMJICH U TPAKTOPOB
CrenuanbHble pa3ziesbl MaTeMaTHKU
JlonomHUTENbHBIE I1aBbl (HU3UKH

10 Teopust MexaHN3MOB U MaIlTNH

11 DIEKTPOTEXHUKA U AIEKTPOHUKA

Mertposnorusi, cranapTu3anus u cepTudu-

KaIust

13 DKCIUTyaTalluOHHBIE MaTEPHUAITbI

KoHCTpyKIIMOHHBIE U 3aIUTHO-
OT/EJIOYHBIC MAaTEPHAIIBI
[ToaroroBka K ciave u caada rocyuap-
CTBEHHOT'0 9K3aMeHa




VYka3aHHbIE CBS3HM MUCIUIUIMHBI JAIOT OOyYalolEMyCs CHCTEMHOE IMPEACTABICHUE O KOMILIEKCE
n3ydaeMbIX TUCHUILIMH B cooTBeTcTBHH ¢ PI'OC BO, uTo obecneunBaeT TpeOyeMblii TEOPETUUECKUMA
YpOBEHB U MPAKTHUUYECKYIO HAPABICHHOCTh B CUCTEME O0y4eHUs U OYAYIIeH eATeIbHOCTH BBITYCKHUKA.

4. O0beM TMCUMILUIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIMYeCTBA aKaJeMU4YeCKHX YaCOB,
Bbl/JeJIEHHbIX HA KOHTAKTHYI0 pa0oTy 00y4aloluxcs ¢ npenojaanBareieM

(mo BuAaM y4yeOHBbIX 3aHATHII) U HA CAMOCTOATEJILHYI0 padoTy o0y4aommxcst

O06111as1 TPYTOEMKOCTb JTUCHUATIIMHBI

. Bcero akageMuueckux 4acoB
Bun yaeOHO# paboThI
ouHas popma 3aoyHas hopma

KonTakTHasi pa6oTa ¢ npenogaBarejgeM™: 52,35 10,35
nekryu (J1) 18 2
npaktuueckue 3ansatus (113) - -
nabopartopsbie paboTsl (JIP) 34 8
WHBIE BUbI KOHTAKTHOW pabOTHI 0,35 0,35
CamocTosiTe/ibHAs patoTa 00y4aKIIUXCH: 91,65 133,65
M3Y4YEeHHE TEOPETHUECKOro Kypca 18 45
MOJITOTOBKA K TEKYIEMY KOHTPOJIO 38 80
MOJITOTOBKA K KOHTPOJILHOM paboTe - -
MMOJITOTOBKA K MMPOMEKYTOYHON aTTeCTAlUN 35,65 8,65
Bua npomMeXyToOYHONH aTTeCTAINHN: IK3aMeH IK3aMeH
O01asi TPY/10€MKOCTh 4/144

*KoHTakTHast paboTa oOydarommxcs C MperojaBaTesieM, B TOM YHCIIE ¢ NMPUMEHEHHEM HCTaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH, BKIIOYAET 3aHATHS JICKIIMOHHOTO THIIA, U (WiIn) JabopaTopHble paboThl, W (MJIM) TPYNIIOBbIE KOHCYIbTALUH,
(unM) MHAMBUAYaAIBHYI0 paboTy o0ydJaromierocs ¢ mpernojaBaTeieM, a TaKKe aTTeCTAllMOHHBIE UCIBITAHUSA MPOMEXYTOUHON
arrectary. KoHTakTHas paboTa MOXKeT BKJIIOUATh MHBIE BHIBI yUeOHON NEATENFHOCTH, NpeIyCMaTpUBAIOINe TPYIIIOBYIO U
HHAMBUIYaNbHYIO0 paboTy 00ydJarouuxcs ¢ npenojaaBaTeneM. Yacsl KOHTaKTHOH paboThl onpenenstorcs Ilonoxennem o0 op-
TaHM3aIUN ¥ IPOBEIEHNH KOHTAaKTHON pabOThI P pean3anuy 00pa3oBaTeIbHBIX MPOTPaMM BBICIIETO 00pa30BaHUs, YTBEP-
xaeHHbIM YdenbiM coBetoMm YIJITY ot 25 despains 2020 roaa.

5. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3aesiam)
€ YKa3aHHeM OTBeJeHHOI0 Ha HUX KOJINYeCcTBAa aKajeMHUYeCKUX YacoB
5.1. TpynoeMKocTb pa3iea0B AU CHUILTHHBI

ouyHas popma o0OyueHust

Bcero
Ne . | CamocTosiTeENbHAS
HaunmenoBanue paznena quCIUIIUHBI JI I13 | JIP | xoHTaKTHOM
n/n pabota
paboThI
1 | BBeaeHnme B Kypc
BBegenne 1 OCHOBHBIE IIOHSATHS U
1.1 A 05 | - - 05
ompeeNeHus
1.2 | dynnameHTaIbHBIC 3aKOHBI XUMHU 15 - 4 55 4
OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX
1.3 X p 1 | - | 4 5 4
COeIMHEHUI
2 | CtpoeHue BelecTBa
CtpoeHre aTOMa U TIEPUOTHYCCKas
2.1 | cucTeMa XUMHYECKHUX DJIEMEHTOB 2 - 2 4 6
J.M.MenneneeBa
2.2 | Xumudeckast CBsI3b U CTPOCHUE MTPO- 3 - 2 5 8




Bceero
Ne . | CaMocTosTenbpHas
HaumenoBanue pasnena quCUUILIMHBI JI 13 | JIP | KOHTaKTHOH
/T pabora
paboThI
CTBIX MOJICKYII
23 CtpoeHue BelecTB B KOHICHCHPO- i ) i i 2
BaHHOM COCTOSIHHU
3 BBeeHue B TeOpHI0 XMMHUYECKHX MPOLECCOB
3.1 | DHepreTuka XMMHYECKUX MPOIIECCOB 1 - 4 5 4
32 CKOpOCTh XUMUYECKUX PEAKIIUN U 1 ) 4 5 4
XUMHUYECKOE PABHOBECHE
3.3 | PactBopsI 4 - 8 12 11
4 DJIEKTPOXHMHYECKH e PO ecChl
41 OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE 9 ) 4 5 4
peaKInH
4.2 | TanpBaHUYECKHE DIIEMEHTEI 1 - 2 3 4
4.3 | DnekTpoiu3 pacTBOPOB M PACILIABOB 0,5 - - 0,5 2
4.4 | Koppo3ust MeTaion 0,5 - - 0,5 2
HToro no pasgenam: 18 - 34 52 56
[TpomMexyTodHast aTTeCTalus X X X 0,35 35,65
Bcero 144
3ao4yHasi popma 00yueHust
Ne | HammenoBanue paszaena IUCUUTLIIN- EIEEITY . | CaMocTosTeIbHAS
JI 113 JIP | KOHTaKTHOM
n/n HBI pabota
paloThI
1 | BBeneHue B Kypc
11 BBenenne u OCHOBHBIE TTOHSTHS U i i ) ) 3
OTIpeIeTICHUS
1.2 | dyHnamMeHTaNbHbBIC 3aKOHBI XUMUHU - - 2 2 10
13 OcCHOBHBIE fnaccm HEOPTaHMYECKHX i i 5 5 10
COCAMHCHHI
2 | CTpoenmne BemecTBa
CrtpoeHue aToMa U epuoindecKas
2.1 | cucremMa XUMHYECKHUX DIIEMEHTOB 0,5 - - 0,5 14
.M. MeHnneneera
29 XuMHYecKasi CBS3b U CTPOSHHUE MPO- 05 i ) 05 14
CTBIX MOJICKYJ
23 CtpoeHue BemecTB B KOHICHCUPO- i ) ) ) 4
BAaHHOM COCTOSTHHH
3 BBeneHne B TeOpHI0 XMMHUYECKUX MPOIECCOB
3.1 | DHepreTka XUMHUYECKHX TIPOIECCOB | - - - - 8
39 CKOpOCTh XUMHUYECKUX PEaKInuil U i i 9 9 8
XUMHYECKOE PaBHOBECHUE
3.3 | PactBopsI 0,5 - - 0,5 26
4 | DaekTpoxXuMHYeCKHe Mpouecchbl
41 OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC 05 i 5 25 3
peaKiu
4.2 | TanpBaHUYECKHE DJIEMEHTEI - - - - 8
4.3 | DnexTpoau3 pacTBOPOB U PACIIABOB | - - - - 6
4.4 | Koppo3usi MeTaIoB - - - - 6
HToro no pasnenam: 2 - 8 10 125
[TpomexxyTouHast arTecTamus X X X 0,35 8,65




Ne | HammMmeHoBaHue pa3aeiia JUCIIUAILIN Eigems CaMocTosTenbHast
- P JI 113 JIP | KOHTaKTHOM
/11 HBI pabora
paboThI
Bcero 144

5.2. Conep:xanue 3aHATHH JIEKIIHOHHOTO THIA

1. BBenenue B Kypc

1.1 Bgeoerue u ochoBHble NOHAMUS U ONpedeleHUs.

[TpenMer u 3aauu XUMUH, €€ MPAKTUYECKOE 3HAUEHHE. XUMUS U MTPOOJIEMbI COBPEMEHHOM HAYKU
u obmectBa. Ponb XuMHM B pa3BUTHHM JIECOXMMUYECKOTO KoMiuiekca Poccuiickoit ®eneparui.
Opranuzanusi caMOCTOSTEILHON pabOTHI IO KypCy 00IIel XUMUH.

1.2 dynoamenmanvHvle 3aKOHbL XUMUU

3akoH coxpaHeHHMs Macchl M sHepruu. lleproanynocts. 3akoH coxpaHeHus 3apsia. OCHOBHbIE
CTEXHOMETPUYECKUE 3aKOHBI XUMUHU.

1.3 OcHosHvle Knaccobl HeopeaHuyeckux coeOuHeHul

Oxcuipl, TUAPOKCUABI (KUCIOTHI U OCHOBaHMs), conu. Kommnekchole coeaunenus. OmnpeneneHue,
HOMEHKJIaTypa.

2. CTpoeHue BelllecTBa

2.1 Cmpoenue amoma u nepuooudeckas cucmema xumudeckux snemenmos /. M.Menoeneesa

OcHoBHbIE MOHATUS O CTpoeHHH atoMma. [loHsTue o kBaHTaX. OCHOBHBIC TOJOXKEHHS KBAaHTOBOI
MEXaHUKH. DJEKTPOHHOE O0JIaKo, OpOMTallb, KBAaHTOBBIC 4YHCNA. [lOpS/IOK 3aroOMHEHHS SJIEKTPOHHBIX
YPOBHEH aTOMOB: 3aKOH HaMMEHbIIIEH dHeprun, mnpaBuiao XyHna, npuHiui [laymu, npasuno Kinedkosckoro,
3aKOH 2JIEKTPOHHOM cHMMeTpHH, 3aKkoH Mo3znu. [IpaBuia mocTpoeHus: YeTHBIX U HEYETHBIX PSAA0B OOJIBIINX
HEPUOJIOB. S-, P-, 0- u f-a1emenTsl. [leproauueckue CBOWCTBA XUMHUUYECKHX DJIEMEHTOB: SHEPrHsl HOHH3AIINH,
CPOJICTBO K AJIEKTPOHY, 3JIEKTPOOTPULIATENbHOCTh, AaTOMHBIE M HOHHBIE Pa/INYyChl, CTENIEHb OKUCIICHHUSI.

2.2 Xumuueckas ces3b U CMpoeHue npocmlx MOJeKY

OcCHOBHbBIE XapaKTEPUCTHKU XMMHUYECKOM CBSI3M: JUIMHA, HAINPaBICHHOCTD, MIPOYHOCTb.
KoBaneHTHas cBsi3b. MeToA BaJIEHTHBIX CBS3€H: HACBHIIAEMOCTb M HAIPABICHHOCTH CBS3HM, KPATHOCTh
CBSI3M, MoisipusyeMocTb. ['mOpuauszanus. Merox  MOJEKYJIApHBIX  OpOMTaleli:  COCTaBIIEHHE
DHEPreTUYECKUX JUarpaMM JBYXaTOMHBIX MOJIEKYJ] TOMO- WM TreTeposiiepHblx Monekyn I mepuopa.
WonHast cBsI3b: SHEPrUsl HOHHOM CBSI3U, MOJISIPU3ALINS HOHOB, OJSPHOCTH U MOJISIPU3YEMOCTD CBSA3H.

Xumuueckas CBA3b B KOMIUIEKCHBIX COEAMHEHMSAX. MeETon BaIEHTHBIX CBS3EH, TEOpUs
KPHUCTAJUIMYECKOTO TOJISL.

2.3. Cmpoenue eujecmes 8 KOHOEHCUPOBAHHOM COCHMOAHUU.
ArperatHble coctostHUS. Kpucramiueckoe, Xuakoe U amMoppHOe cOCTOsSHUA. bmmkHM U NanbHUN
nopsA0K. OCHOBHBIE TUIIBI CTPYKTYP TBEPAOTO TeJIa: AaTOMHAsA, MOJIEKYJISIpHAs, HOHHAs, METAJUIMUECKAS.

3. BBeeHne B TEOPHI0O XUMHYECKHUX IPOLECCOB

3.1 Duepeemuka Xumuieckux npoyeccos

BHyTpenHsis sHeprus u sHTanenus. TemnoBsle 3¢ (eKThl pa3InyHbIX MpoleccoB. 3akoH ['ecca u
clieicTBUS M3 Hero BeITekaromue. CraHpapTHas Temiora oOpa3oBaHus. I[loHsTne 00 »HTpONUU.
W3meHeHne SHTpONHNH B pa3inyHbIX nporeccax. [lonarue 06 snepruu ['n66ca u €€ n3MeHeHnu Kak Mephbl
PEaKIIMOHHOM CTIOCOOHOCTH.

3.2 Ckxopocmb Xumuyeckux peaxkyuil U XUuMuieckoe pagHosecue

CKOpoOCTbh peakllii B TOMOTE€HHBIX U F€TEpOreHHbIX cucTeMax. MakTopsl, BIAMSIONINE HA CKOPOCTh
peakuuu. Ilonatne o006 axkTUBUpOBaHHOM Komiuiekce. HeoOpatumbie u  oOpaTHMble MPOIECCHI.
Xumnueckoe paBHoBecue. Koncranra paBHoBecus. [Tpunuun Jle-Illarense.

3.3 Pacmeopui



OOmme mnoHsATHS O pactBopax. [lpyrume nucnepchHble cucteMbl. OcOOEHHOCTH BOJBI Kak
pactBoputenss. OOpa3oBanue pactBopoB. PacTBopumocTs BemiecTB. TepMOXMMUYECKHE IPOLIECCHl pU
pactBopeHun. CriocoObl BRIPaKEHUSI KOHIIEHTPAIIH.

Paz6aBiieHHbIE PAacTBOPBI HEANEKTpoNUTOB. MneanbHble pacTBOpbl. KosmMratuBHblE CBOMCTBa
pactBopoB: 3aKonbl ['enpu Payins, Bant-I'odda.

CBolicTBa BOJHBIX pPacTBOPOB JJIEKTpoJauTOB. MoHHOE mnpousBeneHue BOAbl. BomoponHslil
nokazarenb pH. CunbHble U cia0ble 37EKTPOIUTHL. AKTUBHOCTh. KOHCTaHTa amccouuanuu. 3aKoH
pa36asnenus OctBanbpaa. oHHbIE peakium.

VYenosust cMmenieHuss pasHoBecus. IIpousBenenue pacrBopumoctd. KonnuecTBEHHOE omnmucaHue
PaBHOBECHM B pacTBOpax MIEKTPONMTOB. [IpuMeHEHHME 3aKOHA NEHCTBYIOIIMX MAacC K AJIEKTPOJIUTaM.
I'unponus coneil. CTeneHb U KOHCTaHTa TMApoau3a. Jucconuanysi KOMIIJIEKCHBIX COSIMHEHUH.

4. DIeKTPOXMMHUYECKHE MPOLeCChI

4.1 OxucnumenvHo-60ccmaHo8UmeNnbHble NPOYeCcol

Baxxneillne BOCCTAaHOBUTENN U OKUCIUTENN. METOIbl COCTAaBIEHUSI YPAaBHEHUHM OKHMCIUTEIIBHO-
BOCCTAHOBUTEJIBHBIX peakluyii. BimsHue cpeapl Ha XapakTep IPOTEKaHUs peaKU.

OKBHUBAJICHT OKHUCIUTENs M BoccTaHoBUTeNs. Kiaccudukanus OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuid.

['anpBaHUYECKUN 2JIEMEHT. OJEKTPOJAHBbIE MNOTEHUHANBL. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE
noreHuuansl. HanpasineHue npoTekaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMI.

4.2 Dnekmponus

DNEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN ITpoLecc. KaTo/lHble 1 aHOJHBIE MTPOLIECCHI.
3aKOHBI JIEKTPOJIN3a. JJIEKTPOJIU3 C PACTBOPUMBIMU U HEPACTBOPUMBIMHU aHOJAMH.

4.3 Koppo3sus memannos

OcHoBHBIE BUBI KOPPO3UH. DIIEKTPOXUMHUYECKAs! KOPPO3Hsl. 3alllUTa METAJUIOB OT KOPPO3HH.

5.3. Tembl 1 popMBbI 3aHATHII CEMHUHAPCKOI0 THIIA

Y4eOHBIM MJIaHOM IO TUCHUIUIMHE MPEyCMOTPEHBI JIA0OpaTOPHBIE 3aHATHUS

No HaumenoBanue pasnena ®opma nposenenuss | TpynoéMkocTs, yac
B JVICIIATUTAHBI (MOTYJIST) 3aHATHUS OYHOE | 3a04YHOE
Paznen 1. Beenenue B kypc «Xumusi» (tema 1.1.-
1 | 1.2. ®yHnaMeHTalbHBIE TIOHSATHS W 3aKOHBI XU- | JJabopaTopHas paboTa 4 2

MUU. 3aKOH KBHBAJICHTOB.)

Paznen 1. Brenenue B kypce «Xumusi» (tema: 1.3.
2 | OCHOBHBIE KJTACCHI HEOPTaHUYECKUX COCTUHEHUH. | J1abopaTopHas padora 4 2
KommuiekcHbie coeiHEHUSL.)

Paznen 2. CtpoeHue BemiecTBa

(rema: 2.1. CtpoeHue aromMa M NepUOJUYECKas
cucrtema XUMHUYECKHUX 3JIEMEHTOB
J.M.Mengeneea. Tema: 2.2. XuMHYECKas CBI3b U
CTpOEHHE TPOCThIX Moyiekynl. 2.3. CTpoeHHe Be-
IIECTB B KOHJICHCHPOBaHHOM COCTOSIHHUL. )

nabopaTopHas pabdora 4 -

Paznen 3. BBengenue B TEOPHUI0 XUMUYECKHX MPO-
4 | meccos nabopaTopHas pabora 4 -
(Tema: 3.1. DHepreTHKa XUMHUYECKUX MPOIIECCOB.)

Pazgen 3. Beenenue B TCOPUIO XUMUUYCCKHUX IIPO-

IIECCOB
5 | (rema: 3.2. CKopoCTh XUMHUYECKHX pEaKIMi U XU- | JabopaTtopHas paboTa 4 2
MHUYECKOe paBHOBecue. KaraiuTudeckne peak-
11U )
Pa3nen 3. BBeneHue B TEOpUIO XUMHUYECKUX MPO-
6 ueci[OB a p p nabopaTopHas pabota 4 -




Ne HanmenoBanue pasnena ®opma nipoeerns | TpymnoéMKocTb, yac
B JTUCITUTUIAHBI (MOJTYJIS) 3aHATHUS OYHOE | 3a04YHOE
(rema: 3.3. PactBopbl. CuiibHBIC U ClIa0bIe 3JICK-
TpoIuTHl. IOHHBIE paBHOBECHS. )
7 Paznen 3. BBenaeHue B TEOPUIO XUMUYECKHUX MPO- naGopatopHas paGota 4 i
neccoB (tema: 3.3. PactBopsl. ['napoinus.)
Paznen 4. DnekTpoxuMuuecKre npouecchl
8 | (tema: 4.1. OKHCIUTETHHO-BOCCTAHOBUTEIbHBIC nabopaTopHas padora 4 2
pEaKIIHH. )
Pa3znen 4. DnexTpoXUMHUECKHE IPOLIECCHI
(tema: 4.2. TanpBanuueckwe 23yeMeHTHL. 4.3.
9 ) nabopaTopHas pabota 2 -
DneKTpoan3 pacTBOpoB U paciuiasos; 4.4. Koppo-
3MsI METAJLUIOB. )
Hroro: 34 8

5.4. Jleraau3anmsi cCaMOCTOSITEIbHOM PadoThI

No HaumenoBanue pasnena Bun camocrositensHOM | TpynoeMKOCTh, yac
- JTUCIUIUTAHBI (MOJTYJIS) paboThI O4YHas | 3ao4Has
Pasnen 1. Benenue B kypc «Xumusi» (tema | Iloaroroska k ompocy
1 |1.1.-1.2. ®yngameHTanbHble TOHITHUS U 3aKOHBI | IO TeMe JabopaTopHOI 5 13
XUMHH. 3aKOH SKBUBAJIEHTOB.) paboThI.
Paznen 1. BBemenue B kypc «Xumus» (Tema: [Toxroroska k onpocy
2 | 1.3. OcHOBHBIC KJIacChl HEOPTaHWYECKUX CO- | II0 TeMe JabopaTopHOI 4 10
enuHeHuid. KomriekcHble cCoeIMHEeHNUS. ) paboThHI.
[Togroroska k onpoc
Pazgen 2. CtpoeHue BemecTBa g pocy
0 TeMe J1abopaToOpHOM
(rema: 2.1. CtpoeHue aTomMa U MEpPHOJHYECKAs
pabotsl. M3yuenue nek-
cucTema XUMHUYECKHX 3JIEMEHTOB
3 LIMOHHOI'0 MaTepuaia, 16 32
JH.M.Mengeneea. Tema: 2.2. XuMHYECKas CBI3b
JUTEPATYPHBIX UCTOUHHU-
U CTpOEHHE MPOCTHIX Moyekynl. 2.3. CtpoeHue
KOB B COOTBETCTBUHU C
BEIIECTB B KOHACHCUPOBAHHOM COCTOSIHUH. ) o
TEMAaTHUKOM.
[TonroroBka k onpocy
0 TeMe J1abopaToOpHO
Pasnen 3. BBeneHue B TEOPUI0 XMUMHUYECKHUX
pabotsl. U3yuenue nek-
IIPOLIECCOB
4 LIMOHHOI'0 MaTepuaia, 4 8
(tema: 3.1. DHepreTuka XUMHUYECKHX Mpolec-
coB.) JUTEPATYPHBIX UCTOUYHHU-
' KOB B COOTBETCTBUHU C
TEMaTUKOM.
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX
[TonroroBka k onpocy
nporeccoB (tema: 3.2. CKOPOCTh XUMHUYECKHUX .
5 . o Teme JabopaToOpHOI 4 8
peakuuii 1 XxuMHueckoe paBHoBecue. Karanu- AGOTLL
TUYECKUE PEaKIINH. ) P '
[Toxroroska k onpocy
10 TeMe J1abopaTOpHO
Pasnen 3. BBeneHue B TEOpUI0 XMMHUYECKHX
paboTtsl. 3ydenue nek-
MIPOLIECCOB
6 [IMOHHOTO MaTepHaa, 5 12
(rema: 3.3. PactBOpbl. CUIIbHBIE U ClIa0bIE JICK-
JUTEPATyPHBIX HCTOYHH-
TpoauThl. loHHBIE paBHOBECHS. )
KOB B COOTBETCTBUHU C
TEMaTUKOM.
Paznen 3. BBeneHne B TEOpUIO XUMHYECKUX [ToaroroBka k onpocy
7 | mpoueccoB 10 TeMe JTabopaTOPHOM 6 14
(tema: 3.3. PactBOpsl. ['napomnus.) paboTbl. M3ydenue yek-

10




HaunmenoBanue paznena
JTUCHUTITAHBI (MOYJIs1)

Bun camocrosTenpHON
paboThI

TpynoemMKocTb, yac

OYHasx

3a04Has1

IMOHHOT'O MaTepuaa,
JUTEPATYPHBIX HCTOYHH-
KOB B COOTBETCTBHHU C
TEMaTHUKOM.

Paznen 4. DneKTpOXUMHYECKHUE MPOLIECCHI
8 | (rema: 4.1. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC
peaKIu.)

[Toaroroska k omnpocy
10 TeMe J1abopaTOpHOU
paboTHI.

Paznen 4. DneKTpOXMMHYECKHUE MPOLIECCHI

9 (tema: 4.2. TanpBaHW4Yeckue HyieMeHTHL 4.3.
DnekTponu3 pacTBOpoB U paciuiaBos; 4.4. Kop-
pO3Hsi METAJLIOB. )

[TonroroBka k onpocy
10 TeMe JIabopaTOPHOI
pabotbl. 3yuenue nex-

LMOHHOTO MaTepuaa,

JUTEPATYPHBIX UCTOUHHU-

KOB B COOTBETCTBHH C

TEMaTUKOM.

20

[ToaroroBka K IpOMEXKyTOYHOMN

10
arrecraiuu (IK3aMeHy)

N3yuenue n1eKIHOHHOTO
Marepualia, JuTeparyp-
HBIX HCTOYHHUKOB B COOT-
BETCTBHUH C TEMATHKOM.

35,65

8,65

Hroro:

91,65

133, 65

6. [lepevyeHb y4eOHO-METOUYECKOT0 00ecTeYeH sl 0 TUCIIHIITTHHE
OcHOBHasi M IONOJIHUTE/IbHASA JIUTEPATYypa

ABTOp, HANMEHOBaHHE

T'on us-
TaHus

IIpumeuanue

OcHoBHas1 yueOHasi TUTEPaTypa

AxmeroB, H. C. OOmiasi 1 HeopraHuueckas: XuMusi: YIYCOHUK IS
By30B / H. C. AxmeroB. — 12-e u3g., crep. — Cankr-IlerepOypr:
Jlans, 2021. — 744 c. — ISBN 978-5-8114-6983-3. — Tekcr: 3iek-
TpoHHBIHN // JlaHb: 37eKTpOHHO-OMONMOTeyHast cuctema. — URL:
https://e.lanbook.com/book/153910 — Pexxum mpocTyma: jajsi aBTO-
pH3. TIOJIb30BaTENEH.

2021

ITonHOTEKCTOBBIM
JIOCTYT TIPU BXO-
JI€ TI0 JIOTUHY U
aposio™

Mudgraxosa, H.ILI. O0uast 1 HeopraHudeckast XUMHsl: yueOHOE T10-
cobue / H.III. Mudgraxona, T.I1. IlerpoBa; nox pen. A.M. Ky3ueno-
Ba, MuHucrepcTtBo oOpazoBaHusi m Hayku Poccum, Kazanckuit
HAIlMOHAJIbHBIA MCCIIEN0BATENIbCKUIT TEXHOJIOTUYECKUN YHUBEPCHU-
ter. — Kazans: KHUTY, 2017. — 408 c.: Tabn., cxem., wiI. — Pexxum
JOCTYyTIA: o MOATHCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=560885 — buGnuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TekcT: 2I€KTPOHHBIH.

2017

ITosrHOTEKCTOBEII
JOCTYT MPHU BXO-
JIe TI0 JIOTHHY H
naposo™*

JlonosHUTeIbLHASA y4eOHAs JUTEpaTypa

[TaBnoB, H.H. OOmas u Heopranudeckass xumus: yuyeOnuk / H.H.
[TaBmnoB. — 3-e u3x., ucnp., nom. — Cankr-IlerepOypr: Jlans, 2011. —
496 c. — ISBN 978-5-8114-1196-2. — TekcT: 35eKTpOHHBIH // Diek-
TpoHHO-OMONMMoTeyHast cucrema «Jlaap»: [caiit]. — URL:
https://e.lanbook.com/book/4034 — Pexxum jmoctyma: ajisi aBTOPHU3.
I0JIB30BATEIICH.

2011

ITomHOTEKCTOBEIN
JIOCTYTI TIPU BXO-
JIe TI0 JIOTUHY 1
naposo™*

11



https://e.lanbook.com/book/153910
http://biblioclub.ru/index.php?page=book&id=560885
https://e.lanbook.com/book/4034

OO0mmas 1 HeopraHuveckass XUuMHs. DJICMEHTBI TCOPUH, CIIPABOYHBIC
JAHHBIC, 3aaHus JIJIS1 CAMOCTOSTCIIbHOM padoThl [Tekcr]: yuel. mo-
cobue s cTyneHToB BYy30B jecorexH. mpodwis / b.I1. Cepena [u
ap.]; mox pen.: bB.I1. Cepensl, JI.C. MonounukoBa; Ypai. roc. Jieco-
TEeXH. YH-T. - 2-¢ u31., nepepad. u gom. - ExarepunOypr : YIJITY,
2012. - 406 c.: un. - bubmumorp.: ¢. 399. - ISBN 9-785-94984-434-2

2012

46

AmapueB, A.1. O0mas 1 HeopraHW4yeckass XUMUs: y4eOHOE T0CO-
oue / A.W. Amapues, JI.B. llleBHuiisiaa; MUHUCTEPCTBO 00pa3oBa-
Hus 1 Hayku Poccuiickoit ®denepanun, HoBocubupckuii rocynap-
CTBEHHBIH TexHUYecKuil yHuBepcurer. — HoBocubupck: HI'TY,
2015. — Y. 2. Xumus snemeHToB. — 90 c.: Tabn. — Pexum pocrymna:
o MTOJIITHACKE. - URL:
http://biblioclub.ru/index.php?page=book&id=438292 — bubmuorp.
B KH. — ISBN 978-57782-2738-5. — Tekct: 371eKTpOHHBIA.

2015

ITomHOTEKCTOBEIN
JIOCTYII TIPU BXO-
JIe TI0 JIOTHHY 1
napoiro™®

Kmroxsuna, E.FO. OcHoBbl 00mIeld W HEOPraHWYECKONH XHUMHH.
yaeonoe mocodue / E.JO. KirokBuna, C.I'. be3psinun. — 2-¢ u3n. —
OpenOypr: OpenOyprckuit 'AY, 2011. — 508 c¢. — ISBN 978-5-
88838-697-2. — Tekct: snekTpoHHBIN //  JlaHb AJIEKTPOHHO-
OuoOIMoTeYHAS cucrema. — URL:
https://e.lanbook.com/book/134502 — Pexxum poctyma: Jyisi aBTO-
pU3. OJIb30BATENCH.

2011

ITonHOTEKCTOBBIM
JIOCTYT TIPU BXO-
JIe 10 JIOTHHY U
aposio™

Vraii, S.A. OOmas u HeopraHWYecKass XUMHsI: YICOHUK IS CTY-
neHToB BY30B / SI. A. Yraii. — U3a. 4-e, ctep. — MockBa: Briciras
mrkona, 2004. — 527 c.: un. — bubnuorp.: ¢. 519. — [Ipeam. ykas.: c.
520. - ISBN 5-06-003751-7

2004

46

[IpakTukym o Heopranumdeckoi xumuu / nop pen. A.®. BopoObe-
Ba, C.W. Jlpakuna. — U3xa. 2-e, ctep., nepemneyarka ¢ u3a. 1984 r. —
Mocksa: [Anbsac], 2004. — 249 c.: wr. — ISBN 5-98535-001-0

2004

60

I'muuka, H.JI. OOmas xumusa: yueOHOe mocobue ans BYy30B /
H.JIL. T'nunka; mox pen. AWM. EpmakoBoi. — M3a. 30-e, ucmp. —
Mocksa: MHTEI'PAJI-ITPECC, 2006. — 728 c.: un. — IIpenm. ykas.:
c. 706. — ISBN 5-89602-017-1

2006

40

10

I'muuka, H.JI. OOmas xumus [Tekct]: yueOHHK 1isi GakanaBpoOB:
yue0. mocoOue jIsi CTY/IEHTOB HEXUM. CHEIUAIbHOCTEH BY30B /
H.JI. T'nmunka; mox pen.: B.A. Ilonkosa, A.B. babkosa. — 18-¢ u3n.,
nepepad. u gomn. — Mocksa: FOpaiit, 2012. — 898 c.: un. - (baka-
naBp). — Ilpeam. ykas.: c. 886. — ISBN 978-5-9916-1148-0. —
ISBN 978-5-9692-1112

2012

11

11

I'munka, H.JL. 3agaun v ynpakHeHus 1o o0mmend Xumuu: y4ed. mo-
cobue s CTYACHTOB HEXUM. ChenuaibHocTed By30B / H.
JI. I'munka; mox pen. B. A. PabunoBuua, X. M. PyOuHnoil. — u3g.
crep. — MockBa: UHTETPAJI-TTPECC, 2006. — 240 c. — ISBN 5-
89602-015-5

2006

84

12

Bonbxun, B.B. O6mas xumus: yaeOHoe nocodue: B 3 kuurax / B.B.
Bonbxun. — [lepmb: TTHUITY, [6. 1.]. — Kuura 1: OcHOBHO#I Kypc —
2006. — 464 c. — ISBN 5-88151-520-X. — Tekcr: smekTpoHHbIi //
Jlanb: 3JIEKTPOHHO-OMOIMOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/160944 — Pexwum mocTyma: Ijas aBTO-
pH3. NIOJIb30BATEIICH.

2006

ITonHOTEKCTOBBIM
JIOCTYTI MPHU BXOJIE
I10 JIOTUHY U
naposo™

13

Bonexun, B. B. O0mas xumusa: ydebHOe mocobue: B 3 KHHTax /
B.B. Bonbxun. — Ilepmb: I[THUITY, [6. r.]. — Kaura 2: Crnenuanb-
Hb1it kype — 2006. — 440 c. — ISBN 5-88151-521-8. — Tekct: amek-

2006

ITorHOTEKCTOBLII
JIOCTYII IIpY BXOJIE
T10 JIOTUHY U

12



http://biblioclub.ru/index.php?page=book&id=438292
https://e.lanbook.com/book/134502
https://e.lanbook.com/book/160944

TpoHHBIH// JlaHb : 35eKTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/160945 — Pexwum poctyma: ajias aBTO-
pH3. TOJIb30BATEICH.

naposo™

14

Bonbxun, B.B. O6mas xumus: ydyebnoe nocodue. — Ilepmb: [THU-
ITY, [06. r.]. — Yactp 3: U36pannsie rinaBsl — 2006. — 380 c. — ISBN
5-88151-522-6. — Tekct: »saekTpoHHBIH// JlaHb: 3IEKTPOHHO-
OoubIroTevHast cucTema. — URL:
https://e.lanbook.com/book/160943 — Pexum moctyma: ajsi aBTO-
pH3. TOJIb30BATEICH.

2006

ITomHOTEKCTOBBIN
JIOCTYTI TIPU BXOJIE
I10 JIOTUHY U
aposro™

15

Kapanerpsan, M.X., Jpakun C.M. OOmas u HeopraHuueckas Xu-
must: yueOnuk ais By30B / M.X. Kapanerwsunu, C.U. JlpakuHn. - 4-¢
u3a., crep. — Mockpa: Xumus, 2000. — 592 c.: uin. — (s Beicieit
mkosel). — ISBN 5-7245-1130-4

2000

47

16

Hekpacos, b.B. OchoBbl o0mieii xumun [Tekcr]: B 2 1. / B. B.
Hekpacos. — 13a. 4-e, ctep. — Cankt-IlerepOypr; Mocksa; Kpac-
nomap: Jlausb, 2003. — (yueOuuku i1t By30B. CrieruaibHast JInTepa-
Typa).

T. 1. —2003. — 656 c.: un. — ISBN 5-8114-0501-4 (T. 1). — ISBN 5-
8114-0500-6

T. 2. —2003. — 688 c.: ui. — ISBN 5-8114-0502-2 (T. 2). — ISBN 5-
8114-0500-6

2003

18
18

17

Hemunosa JI.B. XKectkocTs Bosbl. OnpenesieHne )KeCTKOCTH U CIT0-
COOBI €€ YCTpaHEHHUs: METOM. YKa3aHus AJis j1ab. 3aHSATHHA CTyAEH-
TOB OYHO-3204. M 3a04. ¢opM oOyuenus / JI.B. Jlemunosa [u ap.];
VYpai. roc. necorexH. yH-T. — EkarepunOypr: [VIJITY], 2006. — 16
c. — bubnumorp.: c. 16.

2006

84

18

Cepena b. I1. lonHBIE paBHOBECHS B PaCTBOPAX JIEKTPOJIHUTOB: Me-
TOJI. yKa3aHWs JJIs J1a0. 3aHATUI CTYICHTOB OYHOM, OYHO-320Y. U
3a04. popm obOyuenus / B.I1. Cepena [u ap.] ; Ypai. roc. 1eCOTeXH.
yH-T. — EkarepunOypr: YI'JITY, 2006. — 40 c.

2006

79

19

Hemunosa JI.B. Kiaccel HeopraHndeckux BEIIECTB: HOMEHKIATYpPA,
noyrydeHue, cBoiictBa [Tekcr]: MeTos. ykazaHus i j1al. 3aHSATHI
JUISL CTYJIETOB OYHOM, OYHO-3a04. W 3a04. ¢opm obOyueHus / JI.B.
HemunoBa [u np.] ; Ypan. roc. necorexH. yH-T. — EkarepunOypr:
YIJITY, 2007. — 45 c. — bubnwuorp.: c. 45.

2007

122

20

Cepena B.II. Ctpoenue atomMa M NEPUOJUYECKUN 3aKOH. METOJ.
yKazaHus A jal. W MPaKT. 3aHATUH CTYACHTOB OYHOW M 3a04.
¢dbopM 00yyeHHs MO BCEM HAINpPaBJICHUSIM U CIEHUATIBHOCTAM 00Y-
yernst B YIJITY / B.I1. Cepena [u np.]; Ypai. roc. 1eCOTeXH. YH-T.
— ExarepunOypr: YI'JITY, 2008. — 15 ¢. — bubauorp.: c. 14. Pexxum
nocryma: https://elar.usfeu.ru/handle/123456789/55

2008

DJEeKTPOHHBIHN apXHB

/146

21

Hemunosa JI.B. Ilepexomusie snementbl VI-VIII rpymnm: meron.
yKa3aHus ISl CTYACHTOB OYHOM M 3a04HOMl QopMm oOyueHus
nanpasnenuit 240100, 240400, 240500, 250000, 250300, 261202,
280200 / JI.B. HdemunoBa [u mp.]; Ypan. roc. JeCOTeXH. yH-T. —
ExatepunOypr: YIJITY, 2009. — 41 c. — bubnuorp.: c. 41. Pexum
noctyna: https://elar.usfeu.ru/handle/123456789/300

2009

DJIEeKTPOHHBIHN apXHB

/136

22

Hemumesa C.B. OKUCIUTETHHO-BOCCTAHOBUTENIBHBIC PEAKIIUH: Me-
TOJ. yKa3aHUs Ui J1a0. W MPaKT. 3aHATHH JJIsI CTYIEHTOB OYHOU U
3a04. ¢opMm oOyueHus Hampamienwmii: 240100, 240400, 240500,
250000, 250300, 261201, 280200 / C.B. Llenumesa [u np.]; Ypan.
roc. jecotexH. yH-T. — ExarepunOypr: YIJITY, 2009. — 43 c. —

2009

DJIEKTPOHHBIA apXUB

/128

13



https://e.lanbook.com/book/160945
https://e.lanbook.com/book/160943
https://elar.usfeu.ru/handle/123456789/55
https://elar.usfeu.ru/handle/123456789/300

bubnuorp.: c. 43. Pexum JOCTYyTa!
https://elar.usfeu.ru/handle/123456789/299

23 | Tony6era T.b. Katanutudeckue cucteMbl B Kypce «XUMUS»: Me-
TOJ. YKa3aHus sl j1a0. W MPAKT. 3aHATUN JUIS CTYJICHTOB OYHOU U
3ao04. ¢opm obOyuenusi / T.b. ['ony6esa, C.B. llenumesa; Ypai. roc. 2011
necorexH. yH-T. — ExkarepunOypr: YIJITY, 2011. — 11 c¢. — bu6-
JIROTP. c. 11. Pexxum JOCTYyTIA:
https://elar.usfeu.ru/handle/123456789/206

*- Ipesk/Ie YeM IMPONTH MO CChUIKE, HEOOXOAUMO BOUTH B CUCTEMY

OJeKTPOHHBIN apXUB

OYHKIIMOHUPOBAHUE 3JIEKTPOHHONU MH(POPMAIIMOHHO-00pa30BaTeIbHON Cpe/ibl 00eCIeYrBaeTCs CO-
OTBETCTBYIOIIMMHU CPEACTBAMHU HH(DOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA.

DJIeKTPOHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Kaxnpiii obyuaromuiics obecreyeH AOCTYNOM K 3JEKTPOHHOM Oubmuorteunoit cucreme YIJITY
(http://lib.usfeu.ru/), 9BC Uznatensctra Jlans http://e.lanbook.com/, DBC YuuBepcurerckas OuOIHOTEKA
onnaiin http://biblioclub.ru/, conepxamux u3naHusi MO OCHOBHBIM H3y4aeMbIM TUCIMILIMHAM U CHOPMHU-
POBaHHBIX 10 COTJIACOBAHMIO C IPABOOOJIAAATEIIIMU YIEOHOU U YIeOHO-METOAMYCCKON JINTEPATYPHI.

Cl'[paBO‘lHI)Ie u I/IH(l)OpMaIII/IOHHBIe CUCTEMBI
1. CHpaBO‘lHO-HpaBOBaﬂ CucreMa ((KOHCYJ'ILTaHT ITmrocy.
2. UudopmanmonHo-npaBoBoii moprai ["apant. Pexxum mpocryna: http://www.garant.ru/
3. basza mannsix Scopus kommnanuu Elsevier B.V. https://www.scopus.com/

IIpodeccnonanbubie 0a3bI JAHHBIX
1.®enepanbHas cioyxba rocyqapcTBEHHOM cTaTHUCTUKHM. OQuiManbHas cTaTHCTHKa - Pexxum nocryna:
http://www.gks.ru/
2.Hay4nas snektponHas oudiunoreka elibrary.
Pexxum moctymna: http://elibrary.ru/ .
3.Oxonomuueckuii moptai (https://institutiones.com/ );
4. Nudpopmanmonnas cucrema PBK  (https://ekb.rbc.ru/;
5.'ocymapcTBeHHas crcrema npaBoBoii nHdopmaruu (http://pravo.gov.ru/;
6.ba3a nanHbIX «OneHouHas 1eaTebHOCTh» MuH3K0oHOMpa3Butusa PO
(http://economy.gov.ru/ );
7.ba3b1 manHbIx HarpoHamsHOro coBeTa 1Mo OleHOYHO# aesteasHocTH (http://www.ncva.ru );
8. Mubopmanmonnsie 6a3bl naHHbIX Pocpeectpa (https://rosreestr.ru/ ).

HopmaTuBHO-ipaBoBbI€e aKTHI
®enepanbhblif 3akoH 0T 17.07.1999 r. Ne 181-®3 «O0 ocHoBax oxpaHsbl TpyJa B PDy;
Tpynosoii koaekc 3akoHOB Poccniickoint @enepanun ot 30.12.01 1. Ne 197-D3;
ITocranoBnenne Muntpyaa PO ot 27.02.1995 . Ne 11 «O06 yTBep:kIeHIUH peKOMEHAALUH 110 MIIaHUPO-
BaHUIO MEPOIIPUATHI 110 OXpaHEe TPYAa»;
®enepanbhblif 3akoH 0T 21.12.1994 1. Ne 69-03 «O noxapHoi 6€301acCHOCTHY;
MeTtoauueckue peKkoMeHAaluu o pa3paboTKe rocyJapCTBEHHBIX HOPMAaTUBHBIX TPEOOBAHUM OXpaHbI
tpyaa (IlocranoBnenue Muntpyaa P® ot 06.04.2001 r. Ne 30);
[Tpuka3z Munucrepcta npocsemienus CCCP ot 10 uronst 1987 r. Ne 127 «O BBeaenuu B aeiicrsue IIpa-
BWJI TEXHUKU O€30MaCHOCTH JJIsi KaOUHETOB (JTabopaTopHil) XUMuM 00111e00pazoBaTeIbHBIX KO MUHU-
crepctBa npocpenieHuss CCCPy;
[IpaBuia TeXHUKH 6€30MaCHOCTH 7Sl KaOMHETOB (J1abopaTopuii) XUMHUH 00111e00pa30BaTEIbHBIX KO
Munuctepctsa npocseniernss CCCP (bromnerens HopmaTuBHBIX akToB Munnpoca CCCP Ne 10, 1987 r.)
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7. ®OH/I OLIEHOYHBIX CPEJCTB /ISl IPOBeIeHNsI MPOMEKYTOYHON aTTecTalluu
00y4YaKIIHUXCS M0 TUCHHILINHE

7.1. IlepeyeHb KOMIETEHIUH ¢ YKa3aHUEM 3TanoB ux GopMupoBaHusi
B Npouecce 0CBOeHMsI 00Pa30BaTeJIbHOM NMPOrPpaMMBbl

Dopmupyemble KOMIETEHIIUN Bun u popma xkontpos

OIIK-1 - crnocoOeH CTaBUTh U pellaTh HHKEHEPHbIE U Hayd- | [IpoMesKyTOYHbIH KOHTPOJIb: KOH-
HO-TEXHUYECKHUE 331a4ud B cepe cBoel MpodhecCHOHATBHOM | TpOIbHBIE BOIPOCH K SK3aAMEHY
NESITEIbHOCTH U HOBBIX MEXIUCIUIUIMHAPHBIX HalpaBieHUN | TeKyuiuii KOHTPOJIb: OmMpoc, 3aiuTa
C MCIIOJIb30BAaHHEM €CTECTBEHHOHAYYHBIX, MATEMAaTHUYECKUX U | OTYETHBIX MAaTEPHAJIOB 110 J1abOopaTop-
TEXHOJIOTUYECKUX MOJienen HOI1 pabore.

7.2. Onucanue noKas3areJieii U KpUTepueB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX dTanax
uX (popMupoBaHUs, ONMCAHME LKA OLIEHUBAHUS

Kpurtepuu oueHMBaHHS YCTHOTO 0TBEeTa HA KOHTPOJIbHbIE BONMPOCHI IK3aMeHa (IPOMeKyTOY-
HbIil KOHTPOJIb (popmupoBanune komnerenuun OIK-1):

«5» (omauyHo): — NaH MOJHBINA, pa3BEPHYTHIM OTBET HA MOCTaBJIEHHBIN BOIIPOC, IOKAa3aHa COBO-
KYITHOCTb OCO3HaHHBIX 3HaHUN 00 00BEKTE, JOKA3aTeNbHO PACKPHITHl OCHOBHBIE MOJIOKEHUS TEMBI; B OT-
BETE MPOCIIEKHUBACTCS YETKAsi CTPYKTypa, JIOTHYECKasl IOCJIE0BATEIbHOCTb, OTpa)Karolllas CYHIIHOCTh
pacKkpbIBaeMbIX MOHATUHN, TEOpUH, ABlIeHUHN. 3HaHHE 00 0ObEKTE AEMOHCTpPHUpYeTca Ha (oHE MOHUMAHUS
€ro B CHCTEME JJAaHHOW HaYKH U MEKIUCIUTUTMHAPHBIX CBsi3el. OTBET M3JI0KEH JIMTEPATYPHBIM SI3HIKOM B
TepMUHaX HayKH, I0Ka3aHa CIIOCOOHOCTh OBICTPO pearupoBaTh HAa YTOUHSIOIINE BOIIPOCHI;

«4» (xopowto): — naH NOJTHBINA, pa3BEPHYTHIA OTBET HA OCTABJIEHHBINA BOIPOC, TOKa3aHO YMEHUE
BBIJICJIUTh CYILIECTBEHHbIE U HECYIECTBEHHbIE IPU3HAKU, IPUUNHHO-CIIEACTBEHHbIE CBSI3U. OTBET YETKO
CTPYKTYpUPOBaH, JIOTHUYEH, U3JI0KEH B TepMUHAX HayKu. OJHAKO JAOMYIICHB HE3HAYUTEIbHBIE OIINOKU
WJIN HEeJI0YeThl, UCIIPABIICHHbIE OaKalaBpOM C MTOMOIIBIO «HABOSIINX) BOIIPOCOB;

«3» (yoosnemseopumenvho): — NaH HETOJIHBIA OTBET, JOTUKA U MOCIEAOBATEIILHOCTD HU3JIOKEHUS
UMEIOT CYLIECTBEHHbIE HapylIeHus. JlonyiieHsl rpyoble OMNOKU MPH OMPENETICHNN CYIIHOCTH PacKphl-
BaeMbIX MOHATHH, TEOPHA, SIBJICHUH, BCIEACTBAE HETTOHUMAHUS 0aKalaBpOM HMX CYIIECTBEHHBIX M HECY-
IIECTBEHHBIX MTPU3HAKOB U CBs3el. B 0TBeTe OTCYTCTBYIOT BBIBO/IbI. Y MEHUE PACKPHITH KOHKPETHBIE MTPO-
sIBJIEHUs1 000OIIEHHBIX 3HAaHUM He Noka3zaHo. PeueBoe opopmieHne TpedyeT NonpaBok, KOPPEKIHH;

«2» (neyooenemeopumenvro): — OakajgaBp IAEMOHCTPUPYET HE3HAHHWE TEOPETHUYECKUX OCHOB
npeaMera, He yMeeT JIeiaTh apryMEHTHPOBAHHBIC BHIBOJABI M NMPUBOIUTH MIPUMEPHI, MTOKA3bIBaeT ciiaboe
BJIaJICHHE MOHOJIOTMYECKON peublo, HE BIIAJE€ET TEPMHUHOJIOTHEH, MPOSBISET OTCYTCTBHE JIOTUYHOCTU U
MOCJIeIOBATEIFHOCTH U3JI0KEHHUS, IeTIaeT OIMHUOKH, KOTOPBIE HE MOYKET HCIIPABHUTH, IaXe MPH KOPPEKITUH
IpernoiaBaTeNieM, 0TKa3bIBaeTCs OTBEYaTh HA 3aHATHH.

Kpurepun oneHuBanus onpoca 1o rteme JaboparopHoi padorbl (TeKyuui KOHTPOJIb ¢op-
mMupoBaHue komnerenuu OIK-1):

«5» (omauuno): oNpoC MPOHJIEH C MEPBOTO pasa; JAaH MOJIHBIN, pa3BEpPHYTHII OTBET Ha BCE 3ajiaBae-
MBI€ TIPETOIaBaTeNIeM BOIIPOCHI, TOKa3aHO 3HAHUE M TIOHUMaHue TeMbl. OOyJarommiicst IpaBUIbHO OTBE-
THJI Ha BCE BOIIPOCHI MPH C/ladye KOJUIOKBUYMA, 3HAET U MOHUMAET X0/ BBIIIOJHEHHUS MpeACToALIeH 1abo-
paTopHO# pabOTHI.

«4» (xopowo): onpoc MPOHAEH CO BTOPOM MONBITKU; JAaH MOJHBIN OTBET Ha BCE 3aJjaBacMble Ipe-
1oJlaBaTeIeM BOINPOCH], IOKA3aHO 3HAHUE U MOHMMaHue TeMbl. OOyuaromuiics Npyu cade KOUIOKBUyMa
MPaBUIBHO OTBETUJI HA BCE BOMPOCH! KOJIOKBUYMA C MOMOIIBIO MTPEoiaBaTelsi, 3HaeT U MOHUMAET XOJ
BBITOJIHEHUS MIPEJICTOAIICH 1a00paTopHOi pabOTHI.

«3» (yooenemeopumenvro): ONpoc MPONAEH ¢ TPEThEH MONBITKU; JaHbl OTBETHI HA MOJOBUHY 33/1a-
BaeMbIX IPENOAaBaTEIEM BOIPOCOB, MOKA3aHO 3HAHME OCHOBHBIX MOHSATUN TEMbl, BHIHECEHHOW Ha KOJI-
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JIOKBUYM. B OTBEeTE CTYIEHTOB OTCYTCTBYIOT BBIBOJbI. YMEHHME PACKPBITH KOHKPETHBIC IMPOSBICHUS
0000IIEHHBIX 3HAHWK He MmokazaHo OOydaromuiics MPH clavye KOJUIOKBUYMa IMPAaBHIBLHO OTBETHJ Ha
OOJIBILITYIO YaCTh 3a/1aBa€MBIX BOIPOCOB, OJHAKO, peueBoe odopmiieHHE TpeOyeT MONpaBoOK, KOPPEKLUY;
CTY/ICHT 3HA€T XOJ1 BBIMIOJIHEHUS MPENICTOAICH J1a00paTOpHOM paboTHI.

«2» (HeyoosnemeopumenbHo) — OOyUAIONIMIICS HE 3HA€T OCHOB TEMbI, HE CIIOCOOCH N1enaTh apry-
MEHTHPOBAaHHBIC BBIBOJBI M TPUBOJUTH MPUMEPHI, TIOKa3bIBaeT cllaboe BJIaJICHHE MOHOJOTHYECKOW pe-
YbIO, HEC BJIaACCT TepMI/IHOJIOFI/Ief/'I, IpOABJIACT OTCYTCTBUC JIOTHYHOCTHU U MMOCIICAOBATCIbHOCTHU H3JI0XKC-
HUSI, JIeaeT OMKMOKH, KOTOPhIE HE MOXKET UCIIPaBUTh, TaKe MIPHU KOPPEKIUH MPETOoaBaTeieM, OTKa3bIBa-
€TC4d OTBCYATh Ha BOIIPOCHI. O6y‘laIOIJ_[HI>'ICSI HC CMOI' OTBCTUTH AAXXC Ha IMOJIOBUHY 3aJaHHBIX €MY BOIIPO-
COB, HE 3HAET X0JIa MMPOBEJCHUS IPEACTOSIIEH 1a00paTOPHOH pabOTHI.

Kpurepun ouneHuBaHHMsI BbINOJHEHHs] JAa0OPAaTOPHBIX PadoOT M 3alIUTHI OTYeTa (TeKyLUMid
KOHTPOJIb ¢opmupoBanue komnerenuun OIK-1):

«5» (omauuno): paboTa BBITIOJIHEHA B CPOK; 0OPMIICHHE U coepkKaTellbHasl YacTh OTYeTa o0pas-
LIOBbIE; pab0Ta BBIMOJHEHA CAMOCTOATENBHO; MPUCYTCTBYIOT COOCTBEHHBIE O0OOIIEHNUS, 3aKIIOYCHHUS U
BbIBOJIbI. OOyUaronuiicss MpaBUIbHO OTBETHII HA BCE BOMPOCHI MIPH 3aIIUTE OTYETHBIM MAaTEPUAJIOB.

«4» (xopowo): paboTa BBIIOIHEHA B CPOK; B OPOPMIICHUU OTYETA M €ro COJAEPKATEIbHOW 4acTu
HEeT TpyOBIX OmIMOOK; paboTa BBHIMOJHEHA CAMOCTOATEIbHO; MPUCYTCTBYIOT COOCTBEHHBIE 000OIIEHUS,
3aKJIFOYCHUS ¥ BBIBOJIbI. OOyJaromniics MpH 3alIUTe OTYCTHBIM MaTEPHAJIOB MMPABUIBLHO OTBETHJI HA BCE
BOIIPOCHI C IOMOIIIBIO MPENOo1aBaTesl.

«3» (yoosremsopumenvro): paboTa BBHINOIHCHA ¢ HapylieHHeM rpaduka; B ohopMICHUH, COIEP-
KATENbHOM YacTH OTuYeTa €CTh HEJOCTaTKH; paboTa BBHIMOJIHEHA CaMOCTOSTENBHO, MPUCYTCTBYIOT COO-
cTBeHHBIC 0000meHNs1. OOyUJaronuiics MpU 3aIIUTe OTYCTHBIM MAaTEPHAIOB OTBETHJI HE HA BCE BOMPOCHI.

«2» (neyooenemeopumenwvro): ohopMiIeHne pabOThl HE COOTBETCTBYET TPEOOBAHUSIM; OTCYTCTBYIOT
WJTU CJIEJIaHbl HETIPABUIIbHBIE BHIBOJIBI I 00001IeHHs. O0yUaromuiicsi He CMOT 3alllUTUTh OTYETHBIC MaTe-
pHAaJIbI U TIOSICHUTD MPE/ICTABICHHBIE TaHHEBIE.

7.3. TunoBbie KOHTPOJIbHbIC 3aJaHUS WJIH MHbICe MaTepHAJbl, HEOOXOAMMBbIE I OLEHKH
3HAHUI, YMEeHMIi, HABBIKOB M (WJIM) ONBITA AeATEJbHOCTH, XapaAKTePU3YIOIIUX 3Tanbl ()OPMHUPOBa-
HHMS KOMIIETEHIIMI B Ipouecce 0CBOCHUs1 00pa30BaTe/JbHOM NPOrPaMMbl

Bomnpocel Kk 3x3aMeHy (POMeKYTOUHBII KOHTPOJIb)

1. ATOMHO-MOJEKYJSIpHOE YUeHHEe. XUMHUECKUE 3JIEMEHTHI U MPOCThIE BElIecTBA. 3aKOH ABOIajpo

1 3aKOH 3KBHBAJICHTOB.

CocraBHbl€ 4acTu aTOMa, X 3apsa] U Macca. Y paBHeHue I nanka.

3. JIBoiicTBeHHas mpupoa cBeTa. KopmycKkymsipHO-BOITHOBOM Myanu3M. Y paBHeHue ae-bpoiis. [To-
HATHE O KBaHTOBOH MexaHuke. YpaBHeHue lllpenunrepa. ColicTBa BoiaHOBOM (pyHKIMH. COOT-
HOIlIeHUe HeompeneneHHocTei ['eizendepra.

4. KpaHTOBO-MeXaHHMYeCKOe OOBSICHEHHE CTpoeHue aroma. KBaHTOBbIEe uHcla, WX (PU3HUECKUIL
cMbIci. AToMHBIE opOuTanu. OnHodnekTpoHHble aToMbl. [Ipuamun Ilaynu, npaBuno Xynaa. Ilo-
CJIEI0BATEIILHOCTh YHEPIETUYECKUX YPOBHEN B MHOT'ODJIEKTPOHHBIX aTOMax.

5. Cospemennbie GopmynupoBku Ilepuonnueckoro 3akoHa. CTpyKTypa MEPUOTUIECKON CHUCTEMBI.
M3MeHeHne CBOICTB 3JIEMEHTOB B MEPUOJMYECKON CHCTEME (BEpPTUKaJIbHAasg U TOPU30HTAJIbHAS
NEPUOAUYHOCTb).

6. Ileproanyeckas cucTeMa U ee CBsi3b CO CTpoeHHeM aToMoB. [IpaBuno Kneukosckoro. s-, p-, d-, u
f- a7eMeHTHI.

7. Pannycsl aTOMOB M MX U3MEHEHHUE B NIEPUOAAX U MoArpynnax. MloHHble pagnychl U 3aBUCUMOCTh
UX OT 3JIEKTPOHHOTO CTPOEHHUS U CTENEHU OKHUCIIECHMs. MI3MEHEeHHE KHCIIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUH 110 IEPHUO/IaM U TPYIIIaM.

8. Hcropust pa3BUTH AIEKTPOHHBIX MPEACTABICHUN 0 XUMUYEeCKO# cBsi3u (Teopusi Koccens u JIbto-
uca). loHHast 1 KOBaJIEHTHAsI CBSI3U.

N
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.

24,

25.

26.
217.
28.
29.

30.
31.
32.

33.

34.

35.
36.

37.
38.

HarnpaBieHHOCTh ¥ HACBIIIAEMOCTb KOBAJICHTHOM cBs3U. llomsipHas koBaneHTHas cBsa3b. Ilomsapu-
3yEMOCTb.

NoHHas CcBA3b Kak KpalHUN Cilydail IOJISIPHOM KOBAJIEHTOW CBsA3U. HeHampaBiIeHHOCTb M HEHa-
CBIILIAEMOCTb NOHHOM CBSI3H.

KpuBas norenuumanbHoON sHEpruu Mosekys. OCHOBHBIE MOJOKEHUS METO/a BAJICHTHBIX CBS3EH.
BasieHTHOCTH aTOMOB 3JIEMEHTOB € IO3ULIMHA METO/A BAJICHTHBIX CBA3EH.

Teopust rubpunuzanuu. 3arnoiHeHue THOPUAHBIX OpOUTaNel HEMOJCNCHHBIMU IapaMy JJIEKTPO-
HOB.

OO0pa3oBaHue KPaTHBIX CBSA3EH G- U T — CBSI3H, UX 0cOOeHHOCTH. OOBSICHEHNE CTPOCHUE MOJIEKYJT
N, u C,H4; CH4, NH3, H50.

XapakTepUCTUKN XUMUYECKOM CBSA3M: NIMHA U DHEPTUs, BaJICHTHBIN YroJl.

OcHOBHBIE TIOJIOKEHUS MeTo1a MOJIeKyJIsspHbIX opouTaiieir (MO JIKAO). ®opma paznmuunabix MO.
MO 1ByXaTOMHBIX MOJEKYJ 3JE€MEHTOB BTOporo nepuojaa. OObsSCHEHHWE MarHUTHBIX CBOWCTB
JIBYXaTOMHBIX YaCTHLI.

MO nByXaTOMHBIX MOJIEKYJ aTOMOB TIepBOTO Tiepuoaa. [lopsinok cBsizu.

JloHopHO-akuenTopHas cBsi3b. BoopoaHas cBA3b.

Kunkoe cocrostnue. BinusiHue BOAOPOIHOM CBA3U HA CBOMCTBA KUAKOCTH.

Pa3z06aBnennbie pacTBOpHI HEdNeKTpoauToB. OcMoTHUECKOE naBieHue. Y paBHeHue Bant-I'odda.
JlaBjieHrEe HACBIILIEHHOT0 NIapa HaJ pacTBopoM. 3akoH Payns. Temneparypsl KUIIEHUsI M KpUCTa-
nmu3anuu. Kprockonus 1 30yUIMOCKOIHS.

Teopus anexTponuTryeckoi aucconuanuu Appenuyca. Poias pacTBopuTens B mpoliecce pacrnaja
ANEKTPOJIUTA HA MOHBL. JIM3IeKTprUecKkas MPOHUIIAEMOCTh M MOHU3HUPYIOIIAs CIIOCOOHOCTh pac-
TBOPHUTES.

Cnalble U cuibHbIE 3NEKTPOIUThl. CTENEeHb IUCCOLUAINU U €€ CBA3b C U30TOHMYECKUM K03 du-
LIAEHTOM.

3akoH nedcTBUs Macc U pacTBOpbl. KoHCcTaHTa Arcconmanuy cnadblX JIEKTPOIUTOB. 3aKOH pas-
Oasiienuss OctBanbaa. BiusHue 0HOMMEHHOrO MOHA Ha JHCCOLMAILIMIO CIA00r0 AJIEKTPOJIUTA.
CryneHuaTas 1uCCOLMALINS.

CocTosiHHE 27eKTPOIUTOB B pacTBope. MoHBI U HeauccounupoBaHHble MoJieKynbl. Koadduunent
akTuBHOCTH. [ToHsATHE 00 MOHHOI cule pacTBOpa.

HNounble peakuun. Y CIOBHUS CMEIICHUSI MOHHOTO paBHOBecHs. [[pon3BeaeHre pacTBOPUMOCTH.
DNEKTPOIUTHUYECKAS AUCCOLMALUSA MOJIEKYJI BObI. FIOHHOE TPOU3BENEHNE BOMBI.

Bonopoansiii mokaszaresns. Crioco0s! onpenenenust pH. KucinotHo-ocHOBHbIE MHIUKATOPBI.
I'mpponus. Crenens rujponusa, €€ 3aBUCUMOCTb OT KOHLEHTpaluu, Temreparypbl. Koncranra
TUAPOIN3A.

Pasnuunsle ciydau rugpoiusa. [Ipumepsr.

CoBpemMeHHbIE TEOPUU KUCIOT U OCHOBaHUU.

Baxneilne OKUCIUTENIM W BOCCTAHOBUTENU. VI3MEHEHHE OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
CBOMCTB 2JIEMEHTOB B MIEPHOJAX U MOArPYyIIaxX.

CocraBieHrne ypaBHEHMH OKHCIHUTEIbHO-BOCCTAHOBHUTENBHBIX peakuuid. Knaccudukamus okxwc-
JINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN. BhIUMCIEHNE XUMUYECKUX SKBUBAJIECHTOB OKUCINUTENS U
BOCCTaHOBUTEIIS.

BinsiHne temmeparypbl, KOHIIEHTPALMKM PEAreHTOB, UX MPUPOJBI, CPEIbl U APYIHMX YCIOBHM Ha
IIPOTEKAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB. YpaBHeHUus Hepucra. Mcnonb3oBa-
HUE TaOJINIl OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX MOTEHIIMAJIOB JIJIsl PEIICHHs BOIPOCca O BO3ZMOXK-
HOCTH IIPOTEKAHUS PEAKIUU.

CocTtaB KOMIUIEKCHBIX coequHeHM. CTpoeHrne KOMIUIEKCHBIX coeluHeHui. 3omepus.
TepMonnHaMuyeckasi cucTeMa. 3aKOH COXpPaHEHUs SHEPruu. BHYTpEeHHsIsI SHEprus U dHTaJIbINA.
OK30- ¥ SHIOTEPMHUYECKUE PEAKINN. TEPMOXUMHUYECKUE YPABHEHUS.

3axoH ['ecca u cnenctBus u3 Hero. IIpumMepsr.

Ouranbnus oOpa3zoBanus. CraHgapTHble cOCTOSHUS BemlecTB. CTaHaapTHasl SHTANIbINA 00pa3o-
BaHUS U CTOPAHHUS.
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39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.

55.

56.
S7.

Makpo- u MukpococtosiHus. BepositHocTh coctosinus. [Tonarue 06 sutponuu. CranaapTHas >H-
Tponus. Mi3MeHeHne SHTPONINHU B Pa3IMYHBIX MPOLIECCAX.

[Tonsarue 06 >neprum I'm60ca, ee M3MEHEHNH KaK Mephbl peakHMOHHON crocoOHocTH. Kpurtepuii
COMOIIPOM3BOJIBHOCTHU IIPOLIECCOB B CUCTEMAX.

OOparumbie 1 HeoOpaTUMBbIE MpoIecChl. | OMOreHHbIE U TeTeporeHHble paBHOBecHs. KoHcTanTa
paBHOBECHSI B TOMOT'€HHBIX U F€TEPOr€HHBIX CHCTEMAX.

KoHcranTa paBHoBecus. CBs3b KOHCTAHTBhl PAaBHOBECHSI CO CTAaHAAPTHBIM M3MEHEHUEM SHEPruu
I'uG6ca.

[Tpunnun Jle-Illarense. BinsHue temmepaTypsl, AaBICHUS U KOHIICHTPALIMM PEarcHTOB HA paB-
HOBECHE.

DOneMeHTapHbIE U HedJeMeHTapHble peakunu. Kmaccudukamus peaxiuif. CKOPOCTh peakiuil B
TOMOT€HHBIX U T€TEPOrCHHBIX CUCTEMAX.

@daxTOopHl, BAUSIOLUINE HA CKOPOCTh peaklUU. 3aKoH JAeiicTBus Macc. KoHCTaHTa CKOpOCTH.
MounekynsipHOCTb U OPANOK peakunu. I1opsanok HeaneMEeHTapHBIX PEeaKLIUM.

3aBUCUMOCTb CKOPOCTH peakLuu oT TeMieparypsbl. [lonsaTHe 06 akTUBHOM KOMILIEKCE. DHEprus u
SHTPONUS AKTUBALUU.

OO6mue cBoiicTBa pacTBOpoB. PacTBOpbl Kak MHOTOKOMIIOHEHTHbIE cucTeMbl. Knaccudukanus
JIBYXKOMITOHEHTHBIX pacTBOpoB. [Iponecchl, conpoBoxkaatonme odpasoBaHue pacTBopoB. Coilb-
BaTalMys.

Pasnnunble BUIbI BEIpaXEHNSI KOHLIEHTPALMKA PACTBOPOB U UX B3aUMHbBIE IIEPECUETHI.
3aKOHOMEPHOCTH PaCTBOPUMOCTH Ia30B B KHUAKOCTAX. 3akoH ['eHpu. BiusiHie Ha pacTBOPUMOCTh
IIPUPO/BI BEIECTB, TEMIIEPATYpPBI, AABJICHUA. 3aKOH paclpeAcICHUsl.

HomeHnknarypa 1 OCHOBHBIE THUIIBI KOMIUIEKCHBIX coenuHeHnd. Kimaccudukamnusi KOMIUIEKCOB 110
BHUly KOOPJAUHUPYEMBIX JINTAHIOB.

KBantoBo-mMexaHuueckne Teopun oOpa3oBaHUS KOMIUIEKCHBIX COEAMHEHMH. MeToJ BaJeHTHBIX
cBasel. [lonsaTue o Teopuy KpUCTAIIINYECKOTO TOJIA.

Nonun3anus KOMIUIEKCHBIX COEIMHEHNH B pacTBope. KOHCTaHTa MOHM3alMN KOMIUIEKCHOTO HOHA.
XenatHbil 3¢pdexr. Tpanc-BiusHue.

DNEeKTPOXUMHUYECKUN psANl HaMpsoKeHU MetauioB. [anpBannyeckue aneMmeHThl. JJ1C ranpBanu-
YECKOI'0 JJIEMEHTA.

DNEeKTpoIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENbHBIN Mpoliecc. 3akoHbl dapanes. [IpakTuueckoe
3HAYEHUE DJIEKTPOJIN3A.

DNEeKTPOIN3 PACIIIAaBOB U BOAHBIX PACTBOPOB 3JIEKTPOJIUTOB.

Kopposus metannos. MeTopl 3a1IUTEl OT KOPPO3HH.

Buuer (oopazey) k k3amMeny (IPOMeKYTOUHBIH KOHTPOJIb)

1. Ha3oBuTe KOMILICKCHBIE COCOAMHCHUS. I/ICHOHBSY}I BCIIMYHUHY KHeCT., paCCQHTaﬁTC KOHICHTpa-

OUIO I/IOHa*KOMHJ'IeKCOO6pa3OBaTeJ'I$I " JIMTaHJa MOAYCPKHYTOI0 KOMIIJICKCHOT'O COCAMHCHUA B €TI0 0,1 M
pacTBOPEC, a TAKIKC CTCIICHL AUCCONHUAIIMN KOMITJICKCHOTO MOHA!

K5[HA(SCN)4] Kyeer. = 5,9-10%%; Na[TiCly].

2. MaccoBblii coctaB MeiHOTrO Komuenana (B %): Cu — 34,64; Fe — 30,42; S — 34,94. YcranoBute

XUMHUYECKYIO (POpPMYITY JaHHOTO COETUHEHHUSI.

3. CocraBbTe HOHHBIE M MOJIEKYJIsIpHBIe ypaBHeHHs ruaponu3a conu NiCly. Paccuuraiite ms Hee

K., crenens ruaponusa h u smauenne pH B 0,01 M pactBope.

4. BeuuciIuTe Maccy BOJbI H PACTBOPSIEMOTO BEIIECTBa (B T'), KOTOPhIE OTPEOYIOTCS ISl IPUTO-

toBieHus 1 11 8%-noro pactBopa NazAsO, (mmotHocts npu 17 °C 1089,2 KF/M3).

5. MeTo10M HOHHO-3JIEKTPOHHOTO OasiaHca (METOZ0M MOoypeakinii) 3akoHunte ypapaenue OBP.

Paccuuraiite 9/1C 1 BBISICHUTE, MOKET JIM 3Ta PEAKIUA MPOTEKATh CAMOIPOU3BOIBLHO

MnO, + KBrO+ ... = MnO4 +Bra + ... .
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6. BeruucnuTe cuily TOKa MPH 3JEKTPOIU3E BOJHOTO pacTBOpa Cyib(ara HATpus, eciau 3a 1 4 mpo-
1ecca CyMMapHbIi 00bEM BBIJICIIMBIIMXCS Ta3000pa3HbIX MPOIYKTOB aHOIHOM M KaTOJHOM MOJypeaKIui
coctaBui 5,64 1 (H.y.). KakoBa mpu 3TOM Macca pa3inokUBIICHCS BOIbI?

Bornpocsbl K onpocy mo TeMam J1adopaTOpHbIX padoT (npumepst) (TEKYyIIHA KOHTPOJIb)

Pa3nen 1. tema 1.1.-1.2. JlabopatopHas pabora Nel
«OrnpeneneHne 3KBUBAJICHTHON MacChl HEU3BECTHOI'O METAILIIA»

1.®opMynMpoBKa 3aKOHA COXPAaHEHUSI MacChl M SHEPTUH, €r0 MAaTEMaTUUYECKOE BhIpaKEHUE.

2.®DopMyIHpOBKA 3aKOHA COXPAHEHHUS MACCHI.

3.®opMynMpOBKa 3aKOHA MOCTOSIHCTBA COCTABA.

4.®opMynHpOBKa 3aKOHA KPaTHBIX OTHOLLIEHUI.

5.@opmMynupOBKa 3aKOHA SKBUBAJIEHTOB, €T0 MaTEMaTHUYECKOE BhIPAKECHHE.

6.01peneneHye MOHATHI: MOJIb BEILIECTBA, OTHOCUTEIbHAS MOJIEKYJISIpHAsl Macca, MOJIsipHasi Macca.

7.0mpeneneHue MOHATHIA: SKBUBAJICHT 3JIEMEHTA, MOJSpPHAs Macca SKBUBaleHTa, dopMyna ams
pacuera MOJISIPHON Macchl 9KBUBAJICHTA 3JIEMEHTA.

8.0mpenenenne MOHITHIA: SKBUBAJICHT BEIIECTBA, MOJIIPHBIA 00beM 2KBUBAJICHTA ra3a.

9.®opmynsl TSl pacyeTa MOJISIPHOW MAacChl SKBUBAJICHTa OCHOBHBIX (YETHIPEX) KJIACCOB HEOPTraHU-
YECKUX COCIMHEHUM.

10.®opmynupoBKa 3aKk0Ha ABOTaJpo, CMBICI U BETUYMHA YKciia ABOraapo.

11.®opMynupoBKa ABYX CIEACTBUI U3 3aKOHA ABOTaJIpo.

12.06beM, 3aHMMaeMbli JIIOOBIM T'a30M IPU HOPMAaJbHBIX YCIOBUAX (H.y.). IIpuBectu 3HaueHus
JaBJICHUA U TemrepaTypsl ipu H.y. B cuctemax CHU u CI'CE.

13.Marematuueckoe BhIpakeHHe 00BEAMHEHHOTO Ta30BOro 3akoHa (ypaBHeHus KiamnelipoHa).

14.Maremaruueckas 3anuch ypaBHeHus: Meneneena — Knaneiipona.

15.ITonsiTHE MapuMaIbHOTO JaBJIEHUS ra3a. 3aKOH NapuuaibHbIX JaBieHui [lanbroHa.

16. BemtectBo coctout u3 menu u cepsl. M3 0,667 r atoro BemiectBa nomydeno 0,556 r okcuga me-
mu(1l). Beraucnure MaccoByIO OO MEIM B BEMIECTBE U HAMAUTE €ro (GopMyITy.

Pa3nean 1. rema: 1.3. Jlaboparopnast pabora No2
«OCHOBHBIE KJIACChl HEOPTAHHUUECKUX COeTUHEeHHH. KOMITTIEKCHBIE COeTMHEHUS»

1.ITonsiTHE XUMHUUYECKU 371IeMEHT. UTO 03HAYaeT 3anuch 14041 Ru?

2.IlepeuncauTte CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX LEJIOYHBIE JIEMEHTHI.

3.[lepeuncnute CUMBOJIBI JIEMEHTOB, HA3bIBAEMBIX TaJIOT€HAMH.

4.IlepeuncauTe CUMBOJIBI 3JIEMEHTOB, HA3bIBAEMBIX IIEJIOYHO-3€MEIbHBIMHU.

5.Kakmue anemeHThl Ha3bIBalOT HeMeTauiaMu. [IpuBeanTe Bce UCKITIOYEHHS U3 CHOPMYITUPOBAHHOTO
npaBuja.

6.Kakue snemeHThl Ha3bpiBatoT MeTayiamu. llpuBenure Bce HCKItOUEHUS U3 CHOPMYITUPOBAHHOTO
npaBua.

7.Haiite onpenenenue okcuaoB. KakoBa creneHb OKUCICHUS 00pa3yrOIero OKCU JIEMEHTa B HU-
e npuBeeHHbIX okcuaax: Cr,O7, TiO2, H,O,, KO,? Ha3oBuTe 3TH OKCHIBI, TPUBEIUTE UX IpadUuecKue
(bopMyIIBI.

8.JlaiiTe ompeneneHusi OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX U HecoJeoOpa3yromux okcuaoB. [Ipu-
BEJUTE T10 JIBa MpUMepa Kaxaoro Tuna okcu1oB. [IpuBeaure ux rpaguueckue Gopmysibl.

9.[laiiTe onpeneneHre OCHOBAaHUM € TOUKH 3PEHHS TEOPUH IEKTPOJIUTUUECKON nucconnanuu. Yro
Ha3bIBAECTCS KUCIOTHOCTBIO OCHOBaHMI? Kakne oCHOBaHUS Ha3bIBAKOTCS LIeI04aMu?

10./laiiTe onpeneneHUe KUCIOT C TOYKM 3PEHUS TEOPUH DJIEKTPOIMTHUYECKOM auccouuanuu. Yro
Ha3bIBAETCSl OCHOBHOCTHIO KucioT? [IpuBenute mo ogHOMY MpUMEpPY KHCIOPOACOAEpKAIUX U OecKuc-
JIOPOAHBIX KUCIIOT, IaTEe UX CUCTEMAaTUYECKOE U TPATUIIMOHHOE Ha3BAHUS.

11./laiiTe onpenesieHUe CPEAHUX COJIEH C TOUKU 3PEHUS TEOPUHU DIICKTPOJUTHUECKOMN T CCOLIMAIIAH.
Uem oTauyaroTCs OT HUX KHCIIbIE U OCHOBHBIE conu? [IpuBenure mo /1Ba nmpuMepa KUCIBIX U OCHOBHBIX
coJieit, Ha3oBHTE UX. [IpuBeauTe NX rpadguveckue GOpPMyJIbI.
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12.JaiiTn onpeziesieHne NBOMHBIX U CMEIIAaHHBIX cojeil. [IpuBeauTe o aBa npumepa KakJ1oro TUIA
ATUX CcoJiel U Ha3oBUTE uX. [IpuBenure ux rpadpudeckue GopMybl.

13.Jlaiite ompenenenue moHsTus rpaduyeckoit Gpopmyinsl coequnenus. [Ipusenute rpaduueckue
dbopmynsr coequnenunii: VOSO4, CrOHSO3, HBrO,, CaHPOQO,. K kakum kiiaccaM OTHOCSITCSI 3TH COEJIH-
HEHUSs, TaliTe UX TPATUIIMOHHbBIC Ha3BAHUS.

14.]laiiTe onpeaeneHUe MOHIATUS CTENEHb OKUCICHMS 3JIEMEHTa B coequHeHnH. Paccuuraiite cre-
TIEHH OKWCJIEHHS 2JIEMEHTOB B coemuuenusx K,Cr,07, HiPOs, SiOs%, Cry(S0y)3, naiite ux TpaaUIHMOH-
HbI€ HA3BaHUA.

15.Metadochopras u opropochopHast KHCIOTHl — HA YTO YKA3bIBAIOT MCIOIb30BAHHBIC MTPHCTAB-
ku? [IpuBenure rpaduyeckue GOpMyIIbI 3TUX KUCIIOT.

16.ITpuBenute oObuHBIC U Tpaduueckue GOPMYIBI XJIOPCOACPKAIUX KUCIOT, COOTBETCTBYIOIINX
CIEAYIOIIUM CTEIEeHSIM OKUcIeHus xjopa: -1, +1, +3, +5, +7. [IpuBeaute TpaJulIMOHHbIE HA3BaHUA TUX
KucioT. Ha 94To yKa3pIBalOT UCIIOJIb30BAHHBIC B HA3BAHUSIX OKOHYAHUS?

17. CocraBbTe MOJNEKYJISIPHBIE U MOHHBIC YPaBHEHUS PEaKIUil, C TOMOMIbIO KOTOPBIX MOXHO OCY-
IICCTBHUTH CIICIYIOIINE TPEBPALICHHUS:

S—)SOz—)SO3—)HzSO4—>CfOHSO4—)Nast4—)NaH804

18 HazoBuTe KOMIUICKCHBIC COCIUHEHUS. YKAXKHUTE 3aps]] KOMIUIGKCHOTO MOHA, CTCIICHh OKHCIIe-
HUS ¥ KOOPJIMHAIIMOHHOE YK CIIO HOHA-KOMIUIEKCO0Opa3oBarTels, a TaKyKe ACHTaTHOCTh JIMTaHIOB.

Nas[Ag(S203)2]; [Co(NH3)s]Cly; [Be(OH),(H20),]

19.3anuimuTe ypaBHEHHUE PEaKIMU B MOJICKYIIIpHOM U HOHHOM Bujie: Cr(SO4); + BaCl,—

Pa3znen 2. tema: 2.1. JlabopaTopnast pabota No3
«CTpoeHue aTromMa U IEpUOJUIECcKas cucTeMa XuMudeckux anemenToB .M. MenneneeBa»

1.Monens bopa crpoenust atoma. [locTtostnuas Punbepra, ee urciieHHOE 3HaYEHUE.

2.IlonsTue opOuTas.

3.®u3nyecKkuil CMbICI U 3HAUEHUS], IPUHUMAEMbIE TJIABHBIM KBAHTOBBIM YHCIIOM.

4.®u3nveckuil CMBICT M 3HAYCHM S, IPUHUMAeMble OpOUTATbHBIM KBAHTOBBIM UHCIIOM.

5.Bun snexTpoHHBIX 00nakoB (opOuTaseil) 1 COOTBETCTBUE MEXAY UMCICHHBIMU U OYKBEHHBIMHU
0003HaYEHUSIMU OPOUTAILHOTO KBAHTOBOI'O YUCIIA.

6.®u3nyecKuil CMBICI W 3HAYEHMsI, TPUHUMAEeMble MAarHUTHBIM KBAaHTOBBIM 4HCIOM. CBS3b 3THUX
3HAYCHUIT U yKcna S-, P-, d- u f-opouraneii.

7.®u3nyecKnuil CMBICI U 3HAUEHUS!, IPUHUMAEMble CIUHOBBIM KBAHTOBBIM YHCIIOM.

8.Yci0BHAs 3aluCh YPHEPTETUUYECKOM TMarpaMMbl MHOTOJIEKTPOHHBIX aTOMOB.

9.®opMynupoBKa U (PU3NUECKHUI CMBICI TPUHIIUIIA MUHUMYMa SHEPTUH.

10.®opmynupoBka u puznyeckuit cMmpica npuHuuna [laymm.

11.®opmynupoBka u pu3nuecKkuil CMbIC MpaBuia XyHaa.

12.®opmynupoBka npasuia KiieukoBckoro.

13.Yto Ha3piBaeTCs AICKTPOHHOM KoHpurypamueit aroma? IlpuBenuTe MOJHYIO 3JIEKTPOHHYIO
KOH(UTypalrmo aToMa 3JIeMEHTa ¢ 3apsiioM sapa S1.

14.PaccunTtaiite MakCUMaIbHOE YHCIIO AJIEKTPOHOB, KOTOPBIE MOT'YT HaxoauThcs Ha 3P u 5f opoOu-
TasIX.

15.ITpuBenure coBpemenHyto popmynuposky [lepuoanueckoro 3akona J[.M.Menneneena.

16.0npenenenue u GpU3NUECKUI CMBICI MOHATHIA: () (PEKTUBHBIN 3aps] sapa, HOCTOSHHAS SKpaHU-
pOBaHMsL.

17.ITonsTus pannyca atoma U noHa. Kak M3MeHsieTcs paauyc 4acTULbI IIPU MIEPEXOJIE: aTOM — €ro
ITOJIOKUTEIBHO 3apsKEHHBIA HOH, aTOM — €r0 OTPULIATENIBHO 3apSKEHHBIN HOH?

18.Kak 1 mouemy U3MEHSIOTCS palyCchl aTOMOB MpU NEPEMELIEHUH BAOJb IIEPUO/IA CIEBA HAIIPABO
U TIpY NIEPEMELIECHNH CBEPXY BHU3 BJIOJIb TJIaBHBIX U MOOOYHBIX MOATPYII?

19.0npenenenne NOHATUS SHEPTUS NOHU3ALMY, €IUHULBI €€ U3MEPEHUS U XapaKTep €€ U3MEHECHUS
B [IEPUOJAX U TPYIIaxX.

20. Omnpenenenue MOHATHS SHEPTUS CPOJICTBA K AJIEKTPOHY, SAMHULIBI €€ U3MEPEHUS U XapaKTep ee
U3MEHEHHUs B IEPHOJaxX U IPyIIax.
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21.I1onsiTHE U GU3UUECKUIN CMBICI 3JIEKTPOOTPULIATEILHOCTH 31€MEHTOB 1o Masunkeny. Enunuiisn
€€ U3MEPEHNUS U XapaKTep U3MEHEHUs B IEPUOJaX U IPyIIax.

22.0THOCUTENBbHBIE 3JIEKTPOOTPULIATEILHOCTH 110 [loNMHrY: Kak OLEHUBAIOTCS U 3aKOHOMEPHOCTH
WU3MEHEHHUS UX 3HAYCHUH B IIEPUOJAAX U IPYyIIaXx.

23. HanmmuTe 31eKTpoHHBIE (POPMYITBI IPUBEACHHBIX HUXKE HOHOB. K ceMeNCTBY KaKuX 31eMEHTOB
OTHOCSITCA aTOMBI 3TUX HOHOB? Sn2+, Mn2+, Cu“, Cr3+, s%,

Pa3nen 3. rema: 3.1. JlJaboparopnas pabota No4
«DHEpreTuKa XUMHUIECKUX MTPOLIECCOBY

1.0Onpenenenrie MOHATHS TEIUIOBOM 2P (HEKT peaKIuu.

2.11epBbIii 3aK0H (Haya0) TEPMOJMHAMUKH, €M0 MAaTEMaTUUYECKOE BBIPAKEHUE M 3aIUCh JJI U30-
OapHBIX IIPOLIECCOB.

3.0npeneneHne U30TEPMHUUECKUX, W30XOPHBIX M HM300apHBIX MPOLECCOB. MoauduKanuy 3armucu
MaTEeMaTHYeCKOro BhIpaXKeHHUs 1-ro Hayajia TEepMOJMHAMUKHU B 3TUX TPEX CIydasx.

4.]laliTe onpeneneHNe SHTAIBIINYI, YHI0- U IK30TEPMUYECKUX TporieccoB. OOBSICHUTE B3aUMOCBSI3b
o0o3HaueHui TermoBoro 3gdekra Q u AH.

5.0npeneneHne NOHATUS TEPMOXMMHUYECKOE ypaBHeHHe. Kakue ycIoBHS Ha3bIBAIOTCS CTaHIAPT-
HbIMU?

6.0npeneneHne MOHATHS YHTATBIINA 00pa30BaHus, CAMHHIIBI H3MEPEHHS. 3HAYCHUS SHTAIBIHHA 00-
pa30BaHUs NPOCTHIX BEILECTB.

7.3akoHa ['ecca. Maremarnueckoe BeIpakKeHHUE ClIeICTBUSI U3 3akoHa ['ecca.

8.0nucanue MOHATUS SHTPOIIUM CUCTEMBI, €IMHULIBI U3MEPEHHSL.

9.MaremaTrueckasi popmyIa st pacueTa U3MEHEHUS SHTPOIHH B TIPOIIECCE PEAKIIHH.

10.0Onpenenenne MoHATHS U300apHO-M30TEPMUYECKOr0 MOTEHIMana peakuuu (3Hepruu ['ubdoca).
UYro orpakaer BenuuuHa 3Hepruu ['mdoca?

11.0npenenenne NMOHATHS CTaHAApTHON s>Hepruu I'm60ca oOpa3oBaHMs, €JUHUIBI 00pPa30BaHMUSL.
3HaueHus CTaHIapTHBIX SHepruit 'm66ca oOpa3zoBaHMs MPOCTHIX BELIECTB?

12.Marematndeckas Gpopmyiia [yl pacueTa U3MEHEHUsI N300apHO-U30TEPMUYECKOT0 MTOTEHIMAlIa B
MIPOLIECCE peaKLnu.

13.CooTHOIIEHUS MEKAY SHTATIBIUUHBIM U SHTPOIUIHHBIM (haKTOPaMU U HaMpaBJIeHUE NPOTEKaHHS
XMMHYECKON PEaKIIuu.

14.ITonste TepmoauHaMuueckoil pynkuuu. Ilepeuncnute uzBecTHsle BaMm TepmoanHamuueckue
GyHKIUH.

15.Boruncnure temnoBoit a¢ ekt peakiun BoccranorieHus 80 r Fe,O3 anromuHnem.

16.B03MOHO 1 1IpU CTaHIAPTHBIX YCIOBUSX HoirydeHue aHuauHa 1o peakuud NH3py + CeHery =
CeHsNHy ) + Ho)?

7.4. CooTBeTCTBHE IIKAJIbI OLICHOK W YPOBHEiH c()OPMHPOBAHHBIX KOMIICTCHIIHIA

Yposens chopmu-
POBaHHBIX KOMIIE- Onenka [Nosicnenus
TEHUUH

Teopeanecxoe COJCPIKAaHNUEC KypCa OCBOCHO IMOJIHOCTBIO, BCE
npeaAyCMOTPCHHBIC HpOFpaMMOﬁ 06yquI/151 y‘-IC6HI>Ie 3aaHus BbI-

MIOJIHEHBI.
BhicoKuil «5» OOyuatomuiics JeMOHCTPUPYET CIIOCOOHOCTh H CTaBUTh U pe-
(oTHMYHO) 11aTh MH)XEHEPHbIE U HAay4YHO-TEXHHUYECKHE 3a/lau B cdepe CBoei

HpO(l)eCCI/IOHaHBHOI\/'I ACATCIIBHOCTH U HOBBIX MCKAWCHUIINIMHAPHBIX
HaHpaBJ'IeHI/Iﬁ C HCIIO0JB30BaHWEM CCTCCTBCHHOHAYYHBIX, MaTCMaTH-
YECKHUX U TCXHOJIOTHYCCKUX Moneneﬁ
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Yposens chopmu-
POBaHHBIX KOMIIE- OneHka [NosicHeHus
TEHUUHN

Teoperuueckoe cozepkaHie Kypca OCBOCHO MOJHOCTBIO, BCE
IPeyCMOTPEHHBIC IPOTPaMMOi 00yUeHHs yIeOHbIC 3a/IaHHSI BbI-
MIOJTHEHBI ¢ HE3HAYUTEILHBIMU 3aMCUaHHUSIMU.

«&» OOyuJatonuiicss criocoOCH CTaBUTh W PellaTh HHXCHEPHBIC H
(xoporo) Hay4YHO-TEXHHYECKHE 3a7auu B chepe cBoell npodeccrnoHaIbHON e-
STEIBHOCTU U HOBBIX MEKIUCIUIUIMHAPHBIX HAIPABJICHUH C UCIIONb-
30BaHMEM €CTCCTBEHHOHAYUYHBIX, MATEMATHYCCKUX U TEXHOJIOTHYEC-
CKUX MoJeiel

ba3oBrrit

TeopeTnueckoe cojpepkKaHUe Kypca OCBOEHO YaCTUYHO, 0OJIb-
HIMHCTBO IPEIYyCMOTPEHHBIX MpOorpaMMoil o0ydeHusi yueOHbIX 3aja-
HUU BBITIOJIHEHO, B HUX UMEIOTCS OIIHOKH.

OO0yyaronuiicss MOKET MO/ PYKOBOJICTBOM CTaBUTh M PEIIaTh
WH)KEHEPHBIE U HAay4YHO-TEXHUYECKHE 3a/1auu B cepe cBoel mpo-
dbeccroHanbHOW JESITENPHOCTH W HOBBIX MEXIMCHUILTMHAPHBIX
HaIlpaBJIEHUN C WCIIOJIB30BAHUEM €CTECTBEHHOHAYYHBIX, MaTeMaTH-
YECKUX U TEXHOJIOTUYECKUX MOJIeNen

«3»
IToporossrit (ynoBneTBopu-
TEIIbHO)

Teoperndeckoe copepkaHue Kypca HE OCBOEHO, OOJIBIIMHCTBO

IPEIYCMOTPEHHBIX MPOrpaMMoi 00ydeHus: y4eOHBIX 3aJaHuil JInOO
HE BBIMOJIHEHBI, OO0 cozepikar rpyOble OMMOKH; JOTOTHUTEIbHAS
caMocCTosiTeNIbHas paboTa HaJl MaTepuajioM HE IpHBEJIa K KaKoMYy-
«2» I1M00 3HAYUTENILHOMY IOBBIIIEHUIO KaueCTBA BBIIOJHEHUS YUEOHBIX
Husknii (HeylOBIIETBO- | 3aJaHUH.
PHUTENIBHO) OOyyaromuiicst He ciocoOeH CTaBUTh U pellaTh UHXXEHEPHbIE U
Hay4YHO-TEXHMUYECKHE 3a7aul B cpepe cBoel npodeccuoHanbHOM ae-
ATEIbHOCTU U HOBBIX MEKIUCIUILUIMHAPHBIX HAMPaBICHUH C UCIOJb-
30BaHUEM €CTECTBEHHOHAYUYHBIX, MAaTEMaTU4YECKUX M TEXHOJIOTHYE-
CKHX MOJEJEH

8. MeTroguyeckue ykasaHus 1JIsl CAMOCTOSITEIbHON PadoThI 00y4aromuXxcst
CamocTosTenbHasi paboTa criocoOCTBYET 3aKpEIICHUIO HABBIKOB paOOThI ¢ yueOHOW U Hay4yHOMU JIH-
TepaTypoi, OCMBICICHUIO U 3aKPEIJICHUIO TEOPETHUYECKOr0 MaTepHualia, ClIOCOOHOCTH MCIIOJIb30BaTh OC-
HOBHbBIE €CTECTBEHHOHAYYHbIE 3aKOHBI B IPO(HECCUOHATBHON S TENbHOCTH.
CamocTosiTenbHass paboTa BBIMOJIHIETCS BO BHEAYJIUTOPHOE (ayIUTOPHOE) BpeMs MO 3aJaHUIO0 U
IIPU METOJMUYECKOM PYKOBOJICTBE MPENojaBares, HO 0€3 ero HemoCPEACTBEHHOT0 Y4acTHsl (MIPH YacTH4-
HOM HETOCPEICTBEHHOM Y4acTUU MpernoaBaTesis, OCTaBISIONIEM BEAYIIYIO pOJIb B KOHTPOJIE 3a paboToM
CTYJICHTOB).
Dopmol camocmosmenvHou pabomel 00yJaOIMXCS pa3Ho0Opa3Hbl. OHU BKIIFOYAIOT B CeOsl U3Y-
YyeHue yuyeOHOH, HaydHOW M METOAMYECKOW JUTepaTypbl, MaTEpPUaIOB MEPHUOAMUYECKUX W3TaHUNA C MPHU-
BJICUYCHUEM DJIEKTPOHHBIX CPENICTB OPUIINATBLHON, CTATUCTUYECKOMN, TIEPHOIUISCKON U HaydIHOU HH)OP-
MaIlHH.
B miporecce nzydeHus TUCIUILTHHBI «XUMUs» oOydaromumrcs Hanpasinenus 23.05.01 — «Hazemusbie
TPAHCHOPTHO — TEXHOJOTMYECKHE CPECTBA» (CHenHamn3anus — KABTOMOOMIIN U TPAKTOPBI»).
OCHOBHbBIMU BUOAMU CAMOCMOSMENbHOU pabomul SIBIISIOTCS:
- MOATOTOBKA K ayJAUTOPHBIM 3aHATHUAM (JEKIHUSIM U J1a00paTOPHBIM 3aHATUSM) U BBIIOJIHEHHE CO-
OTBETCTBYIOLINX 3alaHUN;
- caMOCTOsATeNbHAsT padoTa HaJa OTAEIbHBIMH TeMaMH Y4eOHON AMCLUIUIMHBI B COOTBETCTBUH C
y4eOHO-TEMaTHYECKUM IIJIaHOM,;
- IOATOTOBKA K dK3aMEHY.
Ha 3aHATHAX JEKIMOHHOIO THUIA NpPEnojaBaTelb M3JIaraeT M pa3bsACHIET OCHOBHbIE, Hauboiee
CIIO’KHBIE TIOHSTHS TEMBI, & TAK)KE CBSA3aHHbIC C HUIMU TEOPETHYECKUE U MPAKTUUYECKUE MPOOIIEMBI, 1aeT
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PEKOMEHIallMU Ha BBIMOJIHEHHE CAMOCTOSTEIbHOM PabOTHI.

B xope nekuuii 00y4aromumMces peKOMEeHIyeTCs:

- BECTU KOHCIIEKTUPOBaHUE Y4EOHOI0 MaTepuana;

- oOpamath BHUMaHUE Ha OINpeAeTeHUs MOHITHIA, (POPMYIUPOBKU 3aKOHOB M UX MaTEMaTUYECKOe
BBIPAKCHUE, MOJIOKEHMS, PACKPBIBAIOIINE CONCPKAHUE TE€X WIM MHBIX SBJICHUM U IPOLECCOB, HAy4YHbIE
BBIBO/IbI U ITPAKTUYECKUE PEKOMEH/IALIMU 110 UX PUMEHEHHUIO;

- 3aJ]aBaTh MPENOJABATEI0 YTOUYHSIOIME BOIIPOCH! C LIEJIBIO YSCHEHUS TEOPETUYECKUX IOJIOXKE-
HUM, pa3pelieHus CIIOPHBIX CUTYaIUM.

B pabounx KOHCHIEKTax >KelaTelbHO OCTaBJIATH IOJIA, Ha KOTOPBIX BO BHEAYIUTOPHOE BpEeMs
MOKHO C/IeJIaTh MOMETKH U3 y4eOHO-METOJUYECKOro 0OecreyeH s Al CaMOCTOSTEIbHONH paboThl 00Y-
YaOLUXCs, JOMOJHAIOIIEr0 MaTepuall MPOCIYIIAHHON JIEKIIMM, a TaKKe IOMETKH, IOAYECpPKHUBAIOLINE
0CO0YIO0 B&KHOCTb T€X UJIM UHBIX TEOPETUUECKHUX MOJIOKEHUH.

Jjis ycnemHoro oBNaIeHUsI KypcoM HEOOXOMMO MMOCeHaTh BCEe JICKIUH, TaK KaK TeMaTHIeCKUI
MaTepuai B3auMOCBsA3aH Mexay co0oil. B cmyuasx mpomycka 3aHATHS CTYACHTY HEOOXOJUMO CaMOCTOS-
TEJIbHO U3YYUTh MaTepUall 1 OTBETUTh Ha KOHTPOJIbHbIE BOIPOCH! IO IPOMYLIEHHOW TEME BO BpeMs MH-
JUBUIyaJIbHBIX KOHCYJIbTALIHI.

BaxHo#i yacThi0 CaMOCTOSATEIBHON paOOTHI SBIAETCS UYTEHHE y4eOHOW M HAyYHOH JHMTEpaTyphl.
OcHoBHast HyHKIUS YUeOHUKOB — OPUEHTUPOBATH CTYJICHTA B CUCTEME 3HAaHHI, YMEHUI U HABBIKOB, KOTOPHIE
JOJDKHBI OBITH YCBOEHBI OYAYIIMMH CHICHUATIMCTAMH 110 TAHHOW THCIUITIAHE.

Omnpoc no Teme 1abopatopHoil paboOThl MPEACTABISIET COOON OTBETHI HA MOCTABIEHHBIE BOIIPOCHI
nepes J1abopaTopHOM paboTol U mocie e€ BhIoJHEeHUs. M3mokeHne B MUCbMEHHOM BHUJE PE3YJbTaTOB
SKCIIEPUMEHTA M TEOPETUUYECKOI0 aHaJIM3a WJIM PEIIeHHE 3aJauu 1o ompenenaeHHoi teme. CoaepxkaHue
UHJUBUAYAJIBHBIX BOIIPOCOB IO T€MaM JIabopaTOPHBIX padOT OPHUEHTHPOBAHO Ha MOJTOTOBKY 00ydaro-
LIMXCS 110 OCHOBHBIM BOIIPOCaM Kypca. YPOBEHb BBIIOIHEHHS TIO3BOJISET IPENOAABATENAM CYIUTh O XO-
JIe CaMOCTOSITENIbHON paboThI 00yUaroIINXCsl B MEKCECCUOHHBIN IEPHUOJ M O CTETIEHU WX MOJATOTOBKH K K-
3aMEHY.

IToaroToBKa K 3K3aMeHy MPEATIOIaraeT:

- N3y4EHHE OCHOBHOM U JIOTIOJHUTEIBLHOU JIUTEPATYPHI;

- U3Y4YEHNE KOHCIIEKTOB JIEKIUH;

- y4acTHe B IPOBOJUMBIX KOHTPOJIbHBIX ONpPOCax.

9. Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YEeMbIX
IPH OCYLIECTBJICHUH 00Pa30BaTeJILHOIO NpoLecca Mo JUCHHUILIHHE

JUjig yCcHenHoro OBjaeHus AUCUUIIIIMHON UCTIONb3YIOTCS CIIeyIolne NHPOPMAIIUOHHbIE TeX-
HOJIOTHH O0y4YEeHHUS:

e [lpu mpoBepeHHH JCKIMH HCIOJB3YIOTCS TPE3CHTAIMK MaTepuaia B mporpamme Microsoft
Office (PowerPoint), Beixom Ha mpo(dhecCHOHANBHBIE CANTHI, HCIOIB30BAHHE BHCOMATEPUATIOB
Pa3IMYHBIX HHTEPHET-PECYPCOB.

* JlabGoparopHble 3aHATHS 10 JIUCHMIUIMHE MPOBOJATCS B CIEUUAIN3UPOBAHHON y4deOHOU
ayJINTOPHH.

JlaGopaTopHble 3aHATHS MO JUCLMILIMHE MPOBOJIATCS C MCIOIB30BAaHUE PA3JIMYHOTO J1abopaTop-
HOro obopynoBanus. Ha 3anstun B XuMudeckoi abopaTopuu oOydarolUiicss 3HAKOMHUTCS € pa3IudHbI-
MU BEIECTBAMM U NMpHEMaMHU pabOThl ¢ HUMH B 3aBUCHMOCTH OT MX arperaTHOrO COCTOSHUS, XUMHUE-
CKOM aKTMBHOCTH M CTENEHW TOKCUYHOCTH. YUUTCS MPABWIBHO MOJb30BATHCSA PA3IMUYHON XUMHUUYECKON
nocyz10i, obopynoBaHueM U MpubopamMu. 3HAKOMHUTCA C XUMHUYECKUMHU M (U3NKO-XUMUUYECKUMH METO-
JlaMH aHAJIM3a BELIECTB.

B mpomecce u3yueHHs] TUCHMIUIMHBI YY€OHBIMH IETSIMH SIBIISIIOTCSI TEPBUYHOE BOCIPHUSATHE
yueOHOI MH(pOpPMALUU O TEOPETHUUECKUX OCHOBAX CTPOEHHS, XMMHUYECKOW AaKTMBHOCTU U INPHUHLIMIAX
B3aUMOJCUCTBUS PA3JIMYHBIX XHMHMYECKUX DJIEMEHTOB, COCAUHEHUMN, BEIIECTB U MaTepHUasoB,
0a3MpYIOLINXCS HA OCHOBHBIX 3aKOHaX XUMMHU. [lanbHelIas BOSMOXKHOCTb MCIIOJIb30BAaHUS ATUX 3HAHUH
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B TpOodEeCCHOHATBHONW [EATEIHbHOCTH C TMPUMEHEHHEM METOJ0OB MAaTeMaTHYeCKOro aHanu3a W
MOJICIIMPOBAHUS, TEOPETUIECKOTO M SKCIIEPUMEHTAIBHOTO HCCIICIOBAHNS.

Jis JOCTHDKEHHsS] 3TUX LelNed HCHONB3YIOTCS B OCHOBHOM TPAJAMIMOHHBIE HH()OPMATHBHO-
pa3BUBAIONIME TEXHOJOTHH OOYYEHUS C YYETOM Pa3IMYHOIO COYECTAHHS IMACCUBHBIX QOpM (JIEKIHs, Ja-
0opaTopHOE 3aHATHE, KOHCYJIBTAIU, CAMOCTOSATENbHAS paboTa) U PENPOIYKTUBHBIX METOJIOB 00yUeHUs
(moBecTBOBATEIbHOE U3JIOKEHHE YIeOHOH MHGBOPMAIHH, 00BACHUTEIHLHO-MIUTFOCTPATHBHOE H3JIOKCHHUE)
1 J1a00paTOPHO-TIPAKTUYECKUX METOAOB 00yUueHHs (BBIMOJIHEHUE UHIMBUAYAIBHBIX 3aaHui, TOA00p pe-
areHTOB U PacyeT ONTHUMAbHBIX YCIOBHUH MTPOTEKAHKS IPOLIECCOB).

YHuBepcuTeT obecreueH HeOOXOIUMBIM KOMIUIEKTOM JIMLEH3MOHHOTO MPOTrPaMMHOTO obecriede-
HUS:

®  CEeMelCTBO KOMMEPYECKHX OINEPaMOHHBIX cUCTeM cemericTBa Microsoft Windows;

e oducHsbIi makeT npwioxkenuit Microsoft Office;

e [porpamMMHasi CHCTeMa JUIsi OOHapY)KEHHUsI TEKCTOBBIX 3aMMCTBOBAHHMU B y4EOHBIX M HAy4YHBIX
paborax «AHTHIUTaruat.BY 3y,

®  ByX- M TpEXMEpHAas CHCTEMa aBTOMAaTU3UPOBAHHOTO MPOEeKTHpoBaHus U yepuyeHuss AutoCAD.

10. Onucanune MaTepuaJIbLHO-TEXHUYECKOH 6a3bl,
Heo0X0IMMOii 1151 ocylIecTBIeHUsI 00pa30BaTeIbHOI0 Mpolecca 1Mo JUCHUIINHE

Peanu3zanus yueGHOro nporecca oCyIecTBISETCS B ClIEHUAIbHBIX YUEOHBIX ayAUTOPUSIX YHUBEP-
cuTeTa Ui MPOBEJCHUS 3aHATUN JISKIIMOHHOTO TUIIA, JJA0OPATOPHBIX 3aHATHUH, TPYNIOBBIX U MHAUBUIY-
QJIbHBIX KOHCYJIbTALUN, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHOM arTecTauuu. Bee ayquTopun yKoMIiek-
TOBaHbl CHELUATU3UPOBAHHOW MEOENIbI0 M TEXHUUYECKUMM CpEeACTBaMH OOYUYEHMS, CIYXKAlUMH IS
npenacTaBieHuss ydeOHoll uHpopManuu Oonbiioil ayautopuu. Ilpm HeoOXxoaumocTu 00ydaromUMCs
npeJularaloTcss Habopsl IEMOHCTPALIMIOHHOTO 000pYyJOBaHUS U y4eOHO-HATJISAHBIX MocoOui, obecnedn-
BaIOIE TEMATUYECKUE WIITIOCTPALINH.

CamocrosrenbHas padoTa 00y4arOUIMXCs BBIMOIHAETCSA B CIELUAIN3UPOBAHHON ayAUTOPUH, KO-
Topasi o0opyJaoBaHa ydeOHOW MeOenblo, KOMIBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIOUEHHUS K
cetu «MHTepHET» U oOecredeHneM J0CTyIa B ANEKTPOHHYI0 HHPOPMALMOHHO-00pa30BaTeIbHYIO Cpery
VYIIITY.

EcTh nomerienue it XxpaHeHUs U MPO(PUIAKTHUECKOTO 0OCITYKUBAHHSI yUeOHOTr0 000pyJ0BaHUS.

TpeGoBanusi K ay1MTOPUSIM
HaumeHnoBanue crienuanbHbIX TOMEIIEHNAN OcHalleHHOCTH CIIEUaIbHbBIX TOMEIEHUI

Y IOMELIEHUH JUIsl CAaMOCTOSATEIbHON PabOThI 1 IOMEIIEHUH JUIsl CAMOCTOSATEIbHON paboThl
[Tomemienne Juid  JIEKIMOHHBIX  3aHATHH,
TPYNIOBBIX M HWHIWBUIYaJIbHBIX KOHCYJbTa-
LUN, TEKYIIeW W NPOMEXKYTOYHOU arTecTa-
UM,
[Tomerienue 1t 1a00paTOPHBIX 3aHATHIH VYuebHast mabopaTopus Ui IPOBEAEHUS J1abopaTop-
HBIX 3aHATHM, OCHallleHHasl JaOOpaTOpPHBIMU CTOJIA-
MU U CTYJIbSIMHU, MIKa(aMu 1 XpaHEHUsI PEaKTHUBOB,
71a00paTOPHBIMU yYCTAaHOBKAaMH, KOMIUJIEKT y4eOHO-
HarJsJHbIX MaTEpUaIoB XMMHUUYECKON NOCYA0N U pe-
aKTUBAMH
[TomernieHus 151 CaMOCTOSITEILHON pabOThI Cromnbl, CcTynbs, 3KpaH, mpoektop. Paboume mecra
CTYJEHTOB, OCHAIIICHbI KOMIIBIOTEPAaMH C BBIXOAOM B
ceTb VIHTEpHET U 3JEKTPOHHYIO MH(OPMAIIMOHHYIO
00pa3oBaTeNbHYIO Cpeay.
ITomemenue i XxpaHeHus U npoduiaktude- | PacxonHble MaTepuaisl A pEMOHTA M 00CTyXHBa-
CKOro OOCIIy)KMBaHHUSI Y4eOHOro 00OpyHOBa- | HUs TEXHUKH. MecTa s XpaHeHHs! 000py10BaHHS
HUs

Cronbl ¥ ayIUTOpPHBIE CKAMbH, KOMIUIEKT HarJIsl-
HBIX MOCOOUH; MEePEeHOCHOEe MYJIbTUMEAUHHOE 000-
pyaoBaHue (HOyTOYK, 9KpaH, IIPOEKTOP)
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